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IosicHuTEeNLHAA 3aIUCKA

MeTtoauueckue ykazaHusi COCTaBJIEHbI B COOTBETCTBUU € pabouell mporpam-
Mot yueOno#t aucummauabsl  OIL.0S MuaopmanmonHbie TEXHOIOTUU B mpodec-
CHOHAJIbHOU AestenbHocTH 1o crnenuanbHocTh 08.02.09 MonTax, Hanajgka U dKC-
IUTyaTalusl 3JIeKTPoOOOpYIOBaHUS NMPOMBIIUIEHHBIX W TPaXJAHCKUX 3/aHUN U
IpeIHa3HAYEeHbl U BBIOJHEHHS mpakThdeckux padot nmo OIL.0S Mudopmanu-
OHHBIE TEXHOJIOT'MH B NMPO(PECCUOHANBHOMN JEATEIBHOCTH MO CHEIUATIbHOCTH BCEX
dbopm 00yueHus.

[IporpamMmoii y4eOHOI MUCIUIUIMHBI MpPeAycMOTpeHo 34 dYaca MpakTH4de-
CKHX paboT.

JunakTuyeckas 1esb NPAKTUYECKUX PabOT — OCMBICIUTD U 3aKPENHUTh Ma-
TepUal JeKIHil, cCPOPpMUPOBATh YMEHUS IPUMEHSATH MOJIyYE€HHbIE 3HAHUS Ha IIPaK-
THKE, PEaIN30BaTh €ANHCTBA MHTEIUIEKTYAJIbHOW M NPAKTHYECKON JEATEIIBHOCTH,
pa3BUBaTh BBHIPAOOTKY MPU PEIICHUH TOCTABJICHHBIX 33/71a4 CaMOCTOSITEIBHOCTD,
OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKYHO UHULIUATUBY.

B nannbie pekomeHaanuu BXoaiT 16 npaktudeckux padoT, B Kaxkaoi pado-
T€ NAKOTCS KpPaTKUE METOAMYECKUE YKa3aHHs, KOTOPBIE CIEIYET CTPOIO BBINOJ-
HATB. Jlanee yka3aHbl HOMEpP, HAMMEHOBAaHUE U KOJIMYECTBO YaCOB, OTBEJIECHHOIO
Ha KOKIYI0 paboTy.

B pe3ynbTraTe BBINONIHEHUS TPAKTUUECKUX pabOT CTYEHT JIOJIKEH:

ymemby:
— T1OJIb30BaThCsl  MAKeTaMU  CHEIUAIU3UPOBAHHBIX  MOporpamMm st

IPOEKTUPOBAHMS, pacyeTa U BbIOOpAa ONTHUMAIbHBIX MApaMETPOB CHUCTEM
3JIEKTPOCHA0KEHMUS,;

—  BBINOJIHATH PACYETHI IJICKTPUUECKUX HATPY30K;

— BBINOJIHATh NPOEKTHYK  JOKYMEHTAMIO C YYE€TOM IE€PCOHAIBHOTO
KOMIIBIOTEDPA;
3HaMb.

— MAaKeThl CIENUAIM3UPOBAHHBIX ITPOTPAMM I pacueTa U MPOESKTUPOBAHUS

CUCTEM 3JIEKTPOCHAOKEHNUS;



— TEXHUYECKHME PEIICHHUs 10 NPUMEHEHUIO MHKPOIIPOLIECCOPHOU U
MUKPOKOHTPOJUIEPHON TEXHHUKH B AJIEKTPOIHEPTETHKE;
— MpOrpaMMHUPOBAHUE MUKPOKOHTPOJIIEPOB.
Brimonnenune npakTuueckux paboT crnocoOCcTByeT (OPMUPOBAHHUIO OOITUX U

HpO(bCCCI/IOHaJIBHBIX KOMHCTCHHI/If/'Ii

OK 01 Bri0upatb criocoOsl petenns 3a1ad mpoQecCuoHaNbHOM eI TeNbHOCTH, TIPUMEHH-
TEJIFHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 OcymiecTBIATh TOUCK, aHATIN3 ¥ HHTEPIPETAINIO WH(OpMAIHK, HEOOXOUMO JIIst
BBITIOJTHEHUS 33]1a4 MPO(eCCHOHABHOMN JIESITETbHOCTH

OK 03 [TmanupoBaTh U peaIn30BHIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U IMYHOCTHOE
pa3BHUTHE.

OK 04 PaboTaTh B KOJJIEKTHBE U KOMaH/Ie, YPPEKTHBHO B3aUMOICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTaMHU.

OK 07 COZ[GfICT]iOBB.TI: COXPaHEHHIO OKPyxcanmeﬁ cpensl, pecypcocoepeskeHuto, 3 dex-
THBHO JICHCTBOBATh B YPE3BBIYAHHBIX CHUTYAITHSIX.

OK 09 Hcnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM e TENFHOCTH

OK 10 [Tonb30BaTbes MpoheccnoHaNbHON TOKYMEHTAIMEel Ha ToCyJapCTBEHHOM M MHO-
CTPaHHBIX SI3BIKaX.

K 1.1, Opranu3oBBIBaTh U OCYIIECTBIATH JKCIUTyaTallMIO 3JIEKTPOYCTAHOBOK ITPOMBIII-

JICHHBIX M T'paXAaHCKUX 3I[aHHI>'I

OpranuzoBbIBaTh U MPOU3BOIUTH HANIAJKY U UCIIBITAHUS YCTPOUCTB ANEKTPOOOOPY-

[1IK 2.3. o
JIOBAHUS MPOMBINUIEHHBIX U TPAKJIAHCKHUX 3/1aHUI;

K 2.4 VYyacTBOBaTh B MPOESKTUPOBAHUH CUIIOBOTO U OCBETUTEIHHOIO AJIEKTPOOOOPY10Ba-
o HUS

K 3.2 Oprann3oBbIBaTh U MPOU3BOAUTH HAJIAJKY U UCIIBITAHUS YCTPOIMCTB BO3YIIHBIX U
o KaOeJIbHBIX JINHHIA;

I1IK 3.3. Opranu30BbIBaTh U TPOU3BOIUTH IKCILTYATALMIO SJIEKTPUYECKUX CETEH;

IIK 3.4. YyacTBOBaTh B MPOCKTUPOBAHUY AJIEKTPUUECKUX CETEU

I1K 4.3. YyacTBOBaTh B pacyeTax OCHOBHBIX TEXHUKO-3KOHOMUYECKHUX MOKa3aTeNei.




IIpaBuia BbINOJHEHUS PAKTHYECKUX PadoT

1. [IpakTuyeckue paboThl MPOBOAATCA B KOMIBIOTEPHOM KJlacce Ha IEpCo-
HaJbHOM KOMIBIOTEPE.

2. Ipaktuueckue paboTel Nel-Ned mpoBOAsATCS C HUCMOIB30BAHUEM IOJIHO-
dbyHKIHOHATBFHOM WK yueOHo# Bepcun cpeansl NI Multisim 10 (MS10).

[Ipexxae yem mpUCTyHUTh K MOACITUPOBAHUIO CXEM YCTPOMCTB, HEOOXOAMMO
U3YYUTh TEOPETUUYECKUE CBEJICHUS 10 TeME MPaKTUYECKOW paboThl, yueOHbIE 3a-
JaHUsl HA TPOBEJICHUE IKCIIEPUMEHTOB, COIJIaCHO BApPUAHTY PAacCUMTATh MapameT-
PBI DJIIEMEHTOB CXEMBI, @ B HEKOTOPBIX paboTax paccuuTaTh CXeMy LEMH.

3. [Ipaktuueckue paboTsl Ne5-Noe§ paccuuTanbl Ha BBINOJIHEHUE B pycudu-
upoBaHHOM Bepcun mporpaMmbl MathCAD, HO MX MOXKHO BBITIONHSTH U B Ooee
PaHHHUX BEPCHUSX NPOrPaMMBI.

4. Tpaktuueckue paboTsl Ne9-Nel( paccuntansl Ha BeimonHeHne B Kommac-
3D u Kommnac-2nekTpuk.

5. Ilpaktuyeckue padoThl Nell-Nel4 peimonssitorcs B Microsoft Visual
Studio 2008.

6. [Ipaktuueckue pabotsl Nel5-Nel6 Beimomnnsitores B cpene AVR Studio.

7. lpu BbINIOJIHEHUHU PabOT B KOMIBIOTEPHOM KJIAcCE€ HEOOXOIUMO CTPOTO
CJIeI0BaTh METOJAMYECKUM YKa3aHHUSAM K KOHKPETHOW MPAKTUYECKON paboTe U BbI-
MOJIHATH BapUAHT 33JlaHus (Ha pacyeT U SKCIEPUMEHT), HoMep N KOTOporo coBma-

JaeT ¢ HOMEPOM 3amnucH (PaMHUITUU CTYICHTA B yUeOHOM KypHaJie TPYIIIbL.

KpuTtepun onieHKH BbINOJHEHNS MPAKTHYECKUX 3aaHUil

OueHka «OTJIMYHO» CTABUTCS, €CIU CTYJIEHT BBIINOJHUI padOTy B MOJIHOM
o0BeMe ¢ coOJII0IeHNEM HEOOX0AUMOM MOCIe10BaTEIbHOCTH JIEHCTBUM; B OTBETE
IPABWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alMCH, TaOMUIbl, PUCYHKH, YEPTEXKH,
rpaduku, BEIYMCIECHUS; IPABUIBLHO BBITIONHSACT aHAIN3 OIIHUOOK.

O1eHKa «XOpOLIO» CTABUTCS, €CJIU CTYAEHT BBIIOJHUI TPEOOBaHUS K OLIEH-

K€ «OTJIMYHO», HO JOIYILIEHHI 2-3 HE0YETA.



O1eHKa «yIOBJICTBOPUTEIBLHO» CTABUTCS, €CIM CTYJISHT BBITIOJHIII PaboTy
HE TIOJIHOCTBIO, HO 00bEM BBIMOJHEHHONW YaCTH TAKOB, YTO TO3BOJISET MOJTYYUThH
MPaBUJILHBIC PE3YIIbTAThI U BHIBOJIBI; B XOJI€ TIPOBEICHUS PAOOTHI OBLIN JTOIYIICHBI
OILIMOKHU.

OreHKa «HEYTOBIECTBOPUTEILHOY» CTABUTCS, €CIIM CTYACHT BBITTOJHHII pado-
Ty HE TOJHOCTBIO WM O0OBEM BBIMIOJTHEHHOW YacTH PabOThI HE MO3BOJIAET CAENIATh

IMPpaBHUJIBHBIX BBIBOOOB.



CrnenuanbHble ycjaoBus aist aun ¢ OB3

[Ipu BBIMOTHEHUH MPAKTUYECKUX Pa0OT Ui CTYJIEHTOB C HapyLIEHUEM 3pe-
HUs (c1abOBUIAIIMX ) IPUMEHSIOTCS CIIEYIOIINE TEXHUYECKUE CPECTRA!

AIIEKTPOHHBIN PYYHOH BuAeoyBennuutens Pebble 4.3;

MHOTO()YHKIIMOHAJIbHBIA KOMIUIEKC /I JI€Ted C HapyLIeHUEM OINOPHO-
JBUTATEJILHOTO aIlnapara, CIaboBUAAIIUX U CI1a00CIIbILIAIINX

Pa3naTounsiif MaTepral BHIMOIHEH MPU(TOM YBETUYCHHOTO pa3Mepa.

Jlis caOocblIaiiX UCHOJb3YETCs IEPCOHANIbHAS MHAYKLIMOHHAs CUCTEMa

Induction Ilopr.



IlepeueHsb NpaKTHYECKUX PadoOT

Ne 3ans- Kon-Bo
THS HaumeHoBaHMe pakTH4eCcKON pabOThI 4acoB
Tema 1. MoaegupoBaHue 3JIeKTPHYECKHX Henel ¢ moMombio nporpammbl NI 8
Multisim.
[TpakTuueckast padora Ne 1. M3MmepeHue 3IEKTPUUECKUX BEIHYUH U
l. [IapaMeTPOB JJIEMEHTOB JJIEKTPUYECKUX ILened B nporpamme NI 2
Multisim.
) [IpakTuueckast pabota Ne 2. MoaenupoBaHe LEMU MOCTOSTHHOTO TO- 2
Ka.
3. ITpakTrueckas padota Ne 3. MoeaupoBaHue ey MEPEeMEHHOT0 TOKa 2
4. [IpakTuueckoe 3anarue Ne 4. MozaenupoBaHue JOTHUYECKUX CXEM. 2
Tema 2. Pacyer dj1eKTpHUYeCKHX Lenel ¢ noMombio nporpammsl Mathcad. 8
[IpakTuueckoe 3anstue Ne 5. 3anuch MaTeMaTHUECKUX BBIPAXKEHUH U
5. BBIUMCJICHHE WX 3HAYCHUH MpU 3aJaHHBIX HMCXOJHBIX JaHHBIX B 2
Mathcad.
6. ITpaktrueckoe 3anstue Ne 6. [locrpoenue rpadukos. 2
[IpakTuueckoe 3anstue Ne 7. Pacuér uenei noctosHHoro Toka. Cpas-
7. HEHUE pe3yibTaToB pacueToB B Mathcad ¢ pesynbpraramu Moaenupo- 2
Banus B NI Multisim.
[Ipaktuueckoe 3anstue Ne 8. Pacu€r neneit nepemennoro Toka. Cpas-
8. HEHUE pe3yibTaToB pacueToB B Mathcad ¢ pesynbpraramu Moaenupo- 2
Banus B NI Multisim.
Tema 3. IlocTpoenne cxem B nporpamme Kommnac-3D. 6
9, [Ipaktuueckoe 3anstue Ne 9. OcHOBBI paboTHI ¢ rpaduIecKuM peaak- 3
topom KOMITAC 3D. BrinosiHeHuE 171aHa OCBEIICHUS 11€Xa.
10 [Ipaktuueckoe 3anarue Ne 10. BoinosnHeHue miaHa CUJIOBOM CETH 1ieXa 3
' B rpadudeckom penakrope KOMITAC 3D.
Tema 4. Muxkponpoueccopbl # MUKPOKOHTPOJLIEPbl B 3J1eKTPO3IHEPreTHKe. 12
IIporpaMmMupoBaHne MUKPOKOHTPOJLIEPOB.
11 [Ipaktuueckoe 3anstre Ne 11. S3bik nporpammupoBanus CC++. Beox )
' - BBIBOJI TaHHBIX. [lepBas mporpamma.
12, HpaKTI/Iu‘-IeCKOG 3ansaTue Ne 12. S3pik mporpammupoBanus CC++. Ve- )
JIOBHBIH OIeparop.
13, IIpakTuueckoe 3ansitue Ne 13. fA3pik mporpammupoBanust CC++. Orne- )
paTop IMKJIa.
14. [IpakTuueckoe 3anstue Ne 14. S3pik nporpammupoBanusi CC++. Mac- )
CHUBBI.
15. IIpaktnueckoe 3anstue Ne 15. OCHOBBI MpOrpaMMHUPOBAHUS MHUKPO- )
KOHTPOJIJIEPOB.
16 IIpaktnueckoe 3anstue Ne 16. CpencrtBa OTIagKM HPOTPaMMHOTO )
] o0ecrieyeHus.
Bcero: 34




IpakTnueckasi padora Ne 1. U3mepenne 3JjieKTPHYECKHUX BeJIUYHH U MIapa-
METPOB 3JIEMEHTOB dJIeKTpu4eckux Heneit B nporpamme NI Multisim

Henw 3anamusa:

1. O3HaKOMUTBHCS C UBMEPUTEIBLHBIMU MPUOOPAMU, UCTOYHUKAMU MTUTAHUS U
ocmmniorpadom nporpammHoi cpeast NI Multisim.

2. 3yuuTh METO/Ibl U MPUOOPECTH HABBIKM U3MEPEHUS TOKA, HANIPSKEHUS,
MOIIIHOCTH, yIJia cABUTa (a3 MeXIAy CUHYCOUJATbHBIM HAIPSKEHUEM U TO-
KOM, a TaK)K€ COMPOTUBIICHUIN PE3UCTOPOB, HHAYKTUBHOCTEN MHIYKTUBHBIX
KAaTylIEK U EMKOCTEN KOHIAEHCATOPOB.

3. Ilosry4uTh HaBBIKK TOCTPOCHUS AIEKTPUUECKUX CXEM.

Teopernyeckoe 000CHOBaHME

Huxe KpaTko ONMHCHIBAIOTCS BUABI U CHOCOOBI M3MEPEHHUS BIEKTPUUECKUX
BEJIMYMH U MapaMETPOB KOMIOHEHTOB CXEM 3JIEKTPOHHBIX YCTPOUCTB C MOMOUIBIO
MoJieJIel U3MEPUTENBHBIX TPUOOPOB MPOTrPaMMHOM Cpeibl UHTEPAKTUBHOIO MOJIE-
JUPOBAHMS U aHaIM3a 3JeKTpoHHBIX cxeMm NI Multisim 10 (B ganbHeimem, ass
KpPaTKOCTH, 3Ty cucTeMy Oynem HaszbiBaTh cpefa MS10). [Topsigok ycTaHOBKH ma-
paMeTpOB MACCUBHBIX M aKTUBHBIX 3JIEMEHTOB IIETICH, U3MEPUTEIbHBIX TPHUOOPOB
u ocimuiorpada npuBeeH B MPUIOKEHUH 1.

1. HU3mepenue moxa u Hanpaxyicenus

MrHOBEHHbBIE 3HAYEHUS HAMNPSHKEHUS U TOKA MOYKHO U3MEPUTH C TOMOIIBIO
nByxkaHajgbHOTO ocuuiuiorpada XSC1, umutupyemoro nporpammoit MS10.

N3mepenne NeNCTBYIONIMX 3HAYECHUM HANPSKEHHWS U TOKA B BETBSX DJIEK-
TPUYECKOM II€MM NPOBOAUTCS BOJBTMETPAMU U aMIlepMeTpamu. AMnepmeTp
BKJIFOYAETCS MOCJIEI0BATEIbHO C 3JIEMEHTAMH BETBH, & BOJIBTMETP — NapaJIIeIbHO
ydacTky menu (puc. 1.1a u 6), HanpsDKEHUE HA KOTOPOM HEOOXOIUMO HU3MEPHUTh.
Monenu aMrepMeTpoB U BOJIbTMETPOB cpeabl MS10 He TpeOyroT yCTaHOBKH JHa-
I1a30Ha U3MEPECHUM.

JIJisi yCTaHOBKHM pekuMa pabOoThl M BEIMYUH BHYTPEHHUX COINPOTHBICHHM
(Resistance) amnepmerpoB Al, A2 u BoabTMeTpoB V1, V2 HYKHO ABaX bl HAXKATh
Ha JICBYIO KJIABHIIY MBIIIH (B JAJIbHEHUIIIEM JBaXKIbI IIETKHYTh MBIIIBIO) HA HU30-
Opa)XeHMH COOTBETCTBYIOIIETO MpUOOpa, B OTKPBIBIIEMCS JAHAJIOTOBOM OKHE
cBOICTB pubopa ycTaHoBUTh B KomaHie Mode pexum paboThl (OCTOSHHBINA TOK
DC unu nepemenusiii AC), U3MEHUTh WIK OCTaBUTh YCTAHOBJIEHHOE 0 yMOJI4a-
HUIO BHYTpeHHee conpoTusieHue npudopa (1 HOm nns amnepmerpoB u 10 MOM
JUIsl BOIBTMETPOB) M HaxaTh Ha kKHONKYy OK (Ilpunsats). BHyTpeHHue conpoTus-
nenns | HOm g amnepmerpoB u 10 MOM 151 BONBTMETPOB, YCTAaHOBIIEHHBIE 110
YMOJYaHUIO, B OOJBIIMHCTBE CIY4YaeB OKAa3bIBAIOT IPEHEOPEKUTEIHbHO MAajoe
BJIMSIHUE Ha PabOTy CXEM.
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DC 1e 0090
_|.
C 12V

6)

4
C 12 DC | 1e0090
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Pucynoxk 1.1

B 6ubmmoreke Instruments cpeast MS10 umeercs mynpTumerp XMMI1
(puc. 1.1a), ucriosnb3yemblid 1JIsl U3MEPEHHS TOKA, HAIPSDKEHUS] U CONPOTUBIICHUS.
B cxeme (puc. 1.1a) MmynbTUMETp, pabOTAIONINUA B PEKUME U3MEPEHUST HAIpsKe-
HUS, TIOJKIIIOYAeTCs K 3axkumaM pesrctopa R1 ¢ momomipio kimoua S, ynpasiise-
MoOTo KjiaBumei S knaBuatypel. B Mogenn mynstumerpa XMM1 ycraHaBIuBaroT
pOIl TOKa (MOCTOSTHHBIM «—» WM MEPEMEHHBIN «~»), U3MEPSIEMYIO BEIUYHMHY IO
eIUHUIC U3MepeHus: A — Tok, V — Hanpsbkenue, () — conporusienue, dB — ypo-
BEHb HANpsDKEHHUsS B JAerubenax u japyrue mnapamerpsl (Settings) (cm. puc. 1.2
crpana).

2. Hzmepenue conpomuenenuii

JUis psIMOro M3MEpEHHsI CONPOTUBIIEHMSI PE3UCTUBHOIO 3JIeMEHTa (pe3u-
CTOpa B TOM 4Hciie) OyJeM HCHOJb30BaTh MyJabTuMeTp XMM2, B AMAJIOTOBOM OK-
HE KOTOPOTO HYXHO YCTAaHOBUTH PEXKUM PabOThl «—» (MOCTOSHHBIMA TOK), HU3MeE-
psemyio Benuuuny (), 3HaueHue Toka, Hanmpumep 10 nA (10 HA) Tpu U3MEpEHUH
conpoTusieHus (Settings), U MOAKIIOYUTH NPUOOP K 3aKUMaM OTIEIBHOIO pe3u-
cropa (puc. 1.2) nim mapamieasHO YYacTKy PE3UCTUBHOU Ienu (0e3 NCTOYHUKOB
sHepruu). [lpu u3mMepeHnn conpoTUBIECHUS MEXIY IABYMsI JIOOBIMU TOYKAMH CXe-
MBI LIENHU HY>KHO, YTOOBI XOTSI Obl OJIMH U3 Y3JIOB CXEMbI UMEJ COEIMHEHUE C «3a-
3€MJIEHHON» TOYKOM, MPHU 3TOM BETBU C UJICAIBHBIMU UCTOYHUKAMU TOKA JIOJKHBI
ObITh PA30MKHYTHI, a HJI€aJIbHbIE MCTOYHUKUA HAMPSHKEHUS 3aMEHEHBI KOPOTKO-
3aMKHYTBIMHM Y4acCTKaMH (IIPOBOJIHUKAMHU).

B npakTuke u3MepeHus CONPOTUBIICHUN PE3UCTHBHBIX 3JIEMEHTOB, KPOME
NPSIMBIX U CPABHUTEJIBHBIX METOJ0OB, IIMPOKO HUCIOJB3YETCS TAK HA3bIBAEMBIN Me-
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TOJ BOJIbTMETPA-aMIIEPMETPA, B OCHOBY KOTOPOI'O MOJIOKEH 3aKoH OMa J11s ernen
MOCTOSTHHOTO TOKa (cM. puc. 1.1a u 6). 3aMeTum, 94TO 3TOT METO/I MIO3BOJIAET MMOTY-
YUTH JIUIIH TPUOIIKEHHOE 3HaueHne n3mepsiemoro conpotusienus R = U/L. Tak,
JUIsl CXEMBI, 1300paskeHHoM Ha puc. 1.1a:

U
R=—D—
U
RV
a JUIsl CXeMbI, n300pakeHHOM Ha puc. 1.16:
U-R,I
R, = I
I

rac RV u RA — BHYTPCHHHC COIIPOTHUBJICHHUA BOJIBTMCTPA U aMIICPMCTpa COOTBCT-
CTBCHHO.

X2

Multimeter Settings

— Bectronic Setting

Ammeter resistance () |1—ﬂ
“whltmeter resistance (R |1—Iﬂ
Ohmmeter cument (1 Im—m
dB Relative value 0y [1 [mv =]

— Display Setting

Ammeter Qwemange (1) I 1 I G 'I
“whltmeter Ovemange (W) I 1 I G 'I
Ohmmeter Owemangs (R I 10 I GO 'I

Accept | {UTEnEET

Pucynok 1.2

3. H3mepenue yena cosuza ¢has

Jlist u3mepenus yrina casura ¢a3 ¢ MexXIay CUHYCOMANbHBIM HAPSKEHUEM
¥ TOKOM B peaibHOM IIEMU UCTIOIB3YIOT: U3MEPUTEIN Pa3HOCTH (a3, Tak Ha3bIBae-
MBIl METOJ] BOJIbTMETpa-aMIIePMETPA-BATTMETPA, MPU KOTOPOM YToJI ¢ ONpees-
10T U3 ypaBHeHus ¢ = arccos(P/UI), rne P — nokazanue BaTTMeTpa, a TaKKe METO-
JIbl, OCHOBAaHHBIC HAa W3MEPEHHH BPEMEHHOTO HHTEpBaja At MpH MOMOINU AJIEK-
TPOHHO-TYYEBOTO OcIIorpada.

Bpemennoii unrepBan At = ¢/w = ¢/2nf nmponopironaiseH GazoBOMy CABUTY
¢ MEXIy CHHYCOMIAIbHBIM HANpPsDKEHHEM W TOKOM B HEPA3BETBICHHOM IIETH
(puc. 1.3a) 1 06paTHO MPOMOPIIMOHAJIEH YTIOBOM YAaCTOTE (0 HANPSLKEHUS (TOKA).

[Ipu sToM a30BbI yroia (B 3JAEKTPHUUECKHX TPaAycax) OMPEIENSIIOT IO
dbopmyie

¢ =360°At/T,
rae T = l/f — nepuoa u3mMeHeHus HaNpsKEHUs B CEKyHIax (C);
f — yacTtora nuTaroiero nenb HanpspkeHus B repuax (I'm).

Bpemennoit untepBan At = T2 — T1 0OBIYHO U3MEPSIOT MEXAY HYJICBBIMU
3HAYECHUSIMU OCLMJUIOTPAMM HANPSHKEHUS U TOKA C MOMOIIBIO BU3UPHBIX JIMHUN
(BU3MPOB), PACTIOIOKEHHBIX CJIEBA U CIIpaBa OT dKpaHa ocuuiuiorpada (puc. 1.3a).
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VYron ¢ Gepercsi co 3HAKOM «ILTIOC», €CITH TOK OTCTAeT Mo (a3ze OT HAIPSHKEHUS
(cM. puc. 1.3a), 1 co 3HAKOM «MUHYC», €CITH TOK OTIepexaeT 1o (ase HarpspKeHHe.

a) %)
— XE5C2
“# Oscilloscope-XSC1 = %
Exl Trig|
A B )
+*—|— + -

P
/.

Time Channel_# Channel_B
126,997 ms -391.283 mW 516685 mh

T1 o= o
T2 gl | 126,103 ms 2420 my 26 476 W

T2-T1 195900 us 390802 mW 26007 W
Timebase Chanpgl & Channz| B Trigger

Scale | ROD us/Di :l Scale | 200 miDiv | Scale |10 WD Blge [F z|[* .
¥ position |0 Y position |0 Y position |0 Lewel i} W AR m
[FT add| Baa|ave| | ac| 0 [OC | Ac| o JOC - | | Type Sing.| Nor.| Auto |[Fone

Reuerse

Save Ext. Trigger

wiltage Current
+ = + -
F - ) -

Pucynok 1.3

VYcranoBka yyBcTBUTENbHOCTH KaHAIOB A (Channel A) u B (Channel B) u
pasBepTku ocumiuiorpamm Bo BpeMeHu (Time base) npou3BoauTcsi B OKHE, BBIBO-
JMMOM HIKE MOJI ocuiorpaMm (cMm. puc. 1.3a).

[Ipu MonenupoBaHuu cxeM 1eneil Ha padodem noJie nporpammbel MS10 u nx
aHalM3e I U3MEpPeHus yria ciasura (a3 B IEmsX MepeMEHHOT0 TOKa Hapsmdy C
ocumuiorpadom OyeM HCIONBb30BaTh TaKkKe BUPTyalbHBIH BarTMeTp XWMI
(puc. 1.3B), pasmemeHnnbii B 6ubanoreke Instruments. Bartmerp Hemocpenct-
BEHHO M3MEPSET aKTUBHYIO MOIIHOCTH P 1enu (BeTBH) B BarTax M Kod(dduiment
motrHocTH cos¢ (Power Factor).

3anamm H METOANIECCKHUEC YKa3aHUA K UX BBIIOJIHCHHUIO

3apanue 1. M3yuuTh KpaTKyr0 MHCTPYKIHIO (CM. MpuiokeHrue 1) paboTsl ¢
nporpammHoi cpegoit NI Multisim 10 (MS10). C 3Toit 11e/1bI0 MIEIKHUTE MBIIIBIO
Ha kHomnkax [Tomomb/IlepBbie maru B MS10 MeHIO 1 IPOCMOTPUTE IEMOHCTPA-
ITMOHHBIC KAJPhl C OOBICHEHUSIMH, KaK OTKPBITh OMOINOTEKY KOMITOHEHTOB Basic,
«TEpPeTaIIUTh» MBIIIBI0 KOMIIOHEHTHI Ha pabouee moje cpeasl MS10, coeauHuTh
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UX TIPOBOJHUKAMHU M YCTAHOBHUTH MapameTpbl, U3MEHUTh I[BET MPOBOJHUKOB, KaK
U3MEPUTHh C TOMOIIBIO BU3UPHBIX JIMHWA OCHUUIorpada BPEMEHHOW HHTEpPBAI
(cmBur) At MeXIy IBYMSI CHHYCOWJAIBHBIMU BETMYMHAMU — HAPSDKCHHEM M TO-
KOM W PacCUMTATh YTOJ CABUTA (Pa3 ¢ MEKITy HUMHU.

3apnanme 2. OTKpBITh OMONIMOTEKY UCTOYHMKOB SHEPTHH Source u «repe-
TaUUTh» Ha padouee none cpenbl MS10 uaeanbusii uctounuk E1 mocTosHHOTO
HaNpsDKEHUs, 3aTeM U3 OMOIMOTeKH 0a30BBIX KOMIIOHEHTOB Basic «meperamuTs»

yeTbipe pe3uctopa R1, ..., R4, uz 6ubnuorexku nnaukaropos Indicator — ammep-
MeTp A u uetbipe BosbT™MeTpa (V1, ..., V4), u3 manenu npudopos Instruments —
MynbTUMETp XMMI.

[Tocne 1BOMHOIO HIETYKa MBILIBIO Ha U300paKEHUU 3JIEMEHTa Uil pudopa
B OTKPBIBAIOLIUXCS THAJIOTOBBIX OKHAX:

* 3agarb DJIC ucrounuka HanpspkeHust £, = N (B BosibTax), rae N — HoMep
3anucu (aMUINK CTy/IeHTa B y4eOHOM KypHaJie TPYIIIbI,

* 00o3HaunTh (menkas Ha kHomkax Label u Value) pesucropsr u ycrano-
BUTb 3HAYEHHUS UX CONPOTUBICHUU: R; = N; R, = 2N; R; = 3N; R, = 4N,

* 337aTh WJIM OCTABUTh YCTAaHOBIEHHBIM MO ymoidaHuto pexum DC ¢yHK-
HUOHUPOBAHMS U3MEPUTENBHBIX NPUOOPOB U HMX BHYTPEHHHE CONMPOTUBIICHHUS: |
HOM ju1s1 amnepmerpa u 10 MOM 111 BOJIBTMETPOB;

* 3371aTh U3MEPSIEMYIO BEIMUMHY {2 MyJIbTUMETPA U PEXKUM €ro paboTsl (1o-
CTOSTHHBIN TOK).

CoeMHUTh MapaJlieIbHO MEXAY co0oM conpoTuBieHus R; u R; ; R,u R, u
U3MEPHUTH C IOMOLIBI0 MyJapTUMeTpa XMMI1 conpoTHBIIEHHs pa3BETBICHUN pe3U-
cTopoB (cM. puc. 1.4a nns Bapuanta 40). [lonyueHHble 3HaUEHUS] CONPOTUBICHUN
3aHecTd B Tabi. 1.1 U cpaBHUTH CO 3HAUEHUSIMH, BBIYUCIEHHBIMU 110 (popMyJIaM

Ri3 = RiR; /(R; + R3) m Roy = Ry Ry /(R + Ry).

a)

.
i
s
R1 R2
400 800 |
R3
| —

%J

# Multimeter-X... r>__<|

. _
1200} 16010 (+ Get... (=
0)
Al
I - - =
" 1 | | | —_—
DC 1e.0090 4010} 800} 1201} 1600}
¢ Vi1 V2 V3 V4
0L i BRI o SRR e |
40V - B.000 L — S— —
0Cc 10M0 OC 10M0 oDCc 10M0 oDCc 10MQ
Pucynok 1.4
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Tabmuma 1.1

R13, OMm R24, OMm U], MB Ug, mMB U3, mMB U4, mMB
Msmepeno I=[LMA | L=LwmA | L=LmA | I,=I mA
BhIYKCIICHO R13, OMm R24, OM R[, OMm Rg, OMm R3, OMm R4, OMm

Cobpatb cxemy (cM. puc. 1.46 ms Bapuanta 40) 1, COTJIACHO BapHaHTY, yC-
TAHOBUTbH 3HAYCHUS MMApaMETPOB AJIEMEHTOB U MPUOOPOB. 3alyCTUTH MPOTPAMMY
MS10 (menkHyTh MBIIIBIO HA KHOTIKE meHto cpeabl MS10) u 3aHecT moka-
3aHUs TPUOOPOB (3HAUYEHHE TOKA M 3HAYEHUS HAIPSKEHUN Ha 3a)KMMax Pe3UCTO-
poB) B Tabm. 1.1.

PaccuuTtaTh cCOnpoTUBIICHUSI PE3UCTOPOB M 3aHECTHU UX 3HAauYeHus B Tad. 1.1.

3aganue 3. M3MepuTh MHAYKTUBHOCTH KAaTYIIKH M €MKOCTh KOHAEHCATOpa
KOCBEHHBIM METOJIOM II0 pe3yJbTaTaM TPSIMBIX H3MEPEHUI HANPsHKEHUS, TOKA U
MOTITHOCTH RL- mimn RC-BETBU M KOCBEHHOTO U3MEPECHHUS yTiia ciBuTra (a3 dy.

C aToii nensto codpate Ha paboyem noje nporpamMmMmbl MS10 cxemy nenu
(cm. puc. 1.5), 1 yCTaHOBUTS:

* TapaMeTpbl HICATHHOTO HWCTOYHMKA CHHYCOHMJAJIHHOTO HAMPSKCHHS
e=E, sin(wr+¥, )=2Esin(27i + ¥, ): neiictyromee 3nadenune JJIC E = 5 + N, B;
yacTory f = I kly npu U3MEpPEHUN UHAYKTUBHOCTH L karymku u dacroty f = 10
kly pu n3mepenuu eMkoctu C KOHACHCATOPa; HauajdbHYIO a3y HampsukeHus ¥,
=0,

* pexxum pabotel AC (mepemeHHbI Tok) amnepmeTrpa A (R4 = 1 HOm) u
BosibTMeTpa V (Ry =10 MOwm);

* 3HaueHue comnpotuBiieHus R; = 25 Om pesuctopa R1 (MMuTHpYIOIIEro ak-
TUBHOE COTIPOTUBIIEHUE KATYIIKK) U conpoTtuBieHus R, = 10 Om pe3uctopa R2;

* 3HAYCHWE WHIYKTHUBHOCTU KaTymku L = 5 + int(N/5), m['H, © eMKoCTH
koHaeHcatopa C = 1 + int(N/10), Mmx®, rae int(a/b) — nenas yacth onepaiuu a/b;

* KpacHbIM IBET MPOBOJA, COSIUHEHHOTO C KAHAJIOM A, MU CUHHAW LBET IPO-
BOJa, COEJMHEHHOTO C KaHajoM B, nByxkaHaneHoro ocimuiorpaga XSCl1;

* 3a1aTh napameTpsl ocuuiuiorpadga XSC1. IIpu 3TomM Ha Bxona kaHama A
nogano HamnpsbkeHue ¢ ucrounnka INYT, nponopuroHanbHOE€ BXOZHOMY TOKY i, a
Ha BXOJ KaHana B momaHo HampspkeHHe ¢ ¢ 32KMMOB MCTOYHHKA HAMPSIKCHHS e.
[IBeToBas okpacka ocuiorpamm (cM. puc. 1.3a) COOTBETCTBYET yCTaHOBJIECHHBIM
[[BETaM MPOBOJIOB, COEAMHEHHBIX C COOTBETCTBYIOIIMMH BXOJIaMH KaHAJOB MpPH-
6opa XSC1,;

* yyBcTBUTENHHOCTH 200 MB/nen (mV/div) kanana A ocummorpada u 5 i
10 B/aen (V/div) xanana B; anmurensHocts passeptku (TIME BASE) B pexume
Y/T — 0,2 mc/aen (2 ms/div). IIpu u3mepeHusx ykazaHHbIE LIEHBI JCJICHUN PEKO-
MEHJIyeTCSI U3MEHSTh TaKUM 00pa3oM, YTOObI aMILTUTY bl HAMIPSKECHUN ObLITU OBl
paBubl He MeHee 0,5—0,75 BricOTHI 3KpaHa ocumiorpada (B pexxume Espand), a
110 OCH BPEMEHH YKIIaJbIBAJIOCH JIBA-TPU MEPHOAA KOJICOAHNS HAMIPSDKCHUM;
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* YIIPABJIAIOLIYIO NEPEKITIOYATENIEM KIABUIIY S KJIaBUATYPHI;

* 3HadyeHne ko3 punuenta nepeaaun INUT k=1 Owm;

* YIpaBIsieMbld KOHTAKT MEPEKIIoUaTesis S B HIDKHEE MOJIOKEHHUE, TO €CTh
MOAKIIOYNTh R|L - BETBb K HICTOUHUKY e.

XHM1
s Al
+ - 4=
.Iﬁl P p @ m |
T
AC 1e 0090
X5C1 v R2 H
H R 100
2 .. 20 Vims % = tzn.nnn w 2510
C) 1kHz . - . c
0 roy. AC |10 MQ ‘3; L 1[IF::
! ! 10mH
INUT
=+
—
i
L A
Pucynoxk 1.5
3amyctuth nporpaMmmy MS10 (IeIKHYTH MBIIIBIO Ha KHOIIKE MEHIO

cpenbl MS10), cHATH MOKa3aHusi MPUOOPOB M 3aHECTU UX B Tabu. 1.2 Meroauka
ompeneneHus: yriaa capura ga3 ¢ Mexy HarpsHKeHHEM M TOKOM OIKcaHa B II. 3
pasznena «Teopetuueckue cBeneHus...». Y0eautbes (cM. puc. 1.3a), 4To TOK i; B
R; L-BetBu oTctaeT mo ¢asze OT HAMpsDKEHUA u Ha yroa ¢; = arctg(X, /R; ) =
arccos(P/UI; ), tne P; — moka3aHue BaTTMETpA.

Yceranosuth yactoty IJIC f= 10 xI'i ucrouHuka e(t) u ¢ MOMONIBIO MEpe-
KIrovaTesns S noakmouuth R,C-eemeb K UCTOUHUKY e. [lokazanus nmpubopoB 3a-
HecTd B Ta0d. 1.2. YoeauThes (aHaMM3Upys pacroloKeHUe OCHUIIJIOTPaMM Ha JK-
pane ocuuyuiorpada), 9To TOK i, B R,C-BeTBU omepexaeT 1no (a3e HanpsoKeHUe U
Ha yrou ¢, = arctg(—Xc /R, ) = — arccos(P, /Ul ), tne P, — moka3aHue BaTTMETPA.

Paccuurate nonuoe Z = U/I, aktuBHOE R = Zcos$ v peakTuBHOE X = Zsing
conporuBieHus R;L- u R,C-BeTBel 1 3aHECTH UX B Ta0m. 1.2.

Tabmuma 1.2
YcranoBieHO N3mepeno Brrancneno
Berss | E,B | f,xIn | U,B 1, P,Br| ¢, |Z,0m | R Om | X,Om | L, M['H| C, MKkD
MA rpajg
R, L
RC

Tak Kak MHIYKTUBHOE CONPOTUBIICHHE KAaTyIIKU X, = wL = 2xfL, OM, a em-
KOCTHOE COTNPOTHBIICHHE KoHeHcaTopa X = [/wC = 1/2xfC, Om, To:

* UHAYKTUBHOCTb KaTyIIKH, BKJIFOUEHHOU B R;L-BETBb:

L :XL /o :XL /27Zf, rH,
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* EMKOCTb KOHJECHCATOPa, BKJIIOUEHHOTO B R,C-BETBb:

C = 1/(wXc) = 1/2rf- Xc), .

BoeluncneHHble 3HaYeHUs1 MHIYKTUBHOCTH L KaTyIIKU U eMKOCTH C KOHJEH-
catopa 3aHecTH B Tabma. 1.2. CpaBHUTH noydeHHble 3HaueHus R, L u C ¢ ycTaHOB-
JIEHHBIMH MX 3HAYEHUSAMH B CXEME LICTIH.

Conep:xkanue oTuéTa

1. HaumeHoBaHue u 1iesb paboThl.

2. Ilepedenpb npuOOPOB, UCIOJIB30BAHHBIX B IKCIIEPUMEHTAX, C X KPATKUMU
XapakTepucTUKamu (TN NmpuOopa, Ha3HAUYEHUE, POJl TOKA, U3MEpPSIEMbIE BEJINYM-
HBI, IPEJIEIIbl U3MEPEHUSI UITN BBIXOIHBIE ITAPAMETPHI).

3. DNEeKTpUYECKUE CXEMBI U3MEPEHUSI CONPOTUBIIEHUN PE3UCTOPOB, MHAYK-
TUBHOCTH KaTyIIKH U €MKOCTH KOHJEHCATOPa, U KONIMH PUCYHKOB OCHHJIJIOTPAMM
HaIpsKEHUS U TOKA.

4. Tabmu1el pe3yabTaTOB U3MEPEHUN U PacUeTOB.
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IpakTnueckast padora Ne 2. MoaeaupoBaHue Henu NOCTOSIHHOTO TOKA

Henb 3anamusa:
CmonenupoBath 1eb MOCTOSTHHOT'O TOKA M ONBITHBIM IyTEM IPOBEPUTH OC-
HOBHBIC 3aKOHEI IS IICIH IMOCTOSHHOT'O TOKA CO CMEIIAaHHBIM COSINHECHUEM
MIPUEMHHUKOB JIEKTPUUECKON SHEPIUH.

3aHaHI/IH H METOANIECCKHUEC YKAa3aHUA K UX BBIIIOJIHCHHUIO

1. CoOpaTts Ha paboyem MoJie HKpaHa ANEKTPUUECKYIO IIE€Mb MOCTOSITHHOTO
ToKa (puc. 2.1) mpu pa30MKHYTOM KJIIOUE.

2. 3agaTh mapaMeTphl JIEMEHTOB IEY COTIACHO BapuaHTy (Tadm. 2.1).

Y S

e

90hm-

L |

© o+ 0C 10MOhm - -
e
I e St B SR B
cooo DC fe080hme | oo
R ERRET SR EEINE HES DS EEERESE PRSI

) v S
R '\t

St OC HOMONm e e

e H030hm |- -

DC‘thIOhm

Tabmura 2.1

Pucynok 2.1 — Cxema nenu

Bapuant

1

2

3

4

5

6

E B

100

200

400

100

200

400

200

R], Om

20

10

50

20

40

20

40

Rg, Om

10

20

50

40

20

40

20

Rg, OMm

60

40

20

60

40

60

40

R4, OMm

40

60

40

40

60

20

60

3. 3anucate B Tabnuily 2.2 moka3zaHusl IpuOOPOB.
Tabnuua 2.2

CxeMa C HICTOYUHHUKOM
BJIC

ITonoxxenue xiroua

[Tapamerps! ienu

[Toxazanus npubopoB

Kirou

Pa3OMKHYT

Uaba B

I, A

Iz, A

UR17 B

Ir2, A

Ur2, B
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Irs, A

UR3> B

Irs, A

UR4> B

Uaba B

I, A

1R]7 A

Ur1, B

1R27 A

Kirou 3aMKHYT

Ur2, B

IR37 A

Uks, B

Iry, A

UR4, B

Conep:xanue oTuéra

1. HaumenoBanwue u 11esb paboTHI.
2. DIIEKTPUUECKYIO CXEMY.
3. Tabnuiry pe3yJbTaToOB U3MEPEHUIA.
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IIpakTnueckas padora Ne 3. MoaeJnpoBaHue ey MePeMEHHOT0 TOKA

Henb 3anamusa:

CmonenupoBath 1eMb NEPEMEHHOTO TOKA MPU MOCIEAOBATEILHOM U Hapa-
JIETLHOM COEJUHEHUM PE3UCTOpPa, KATYIIKA UHIYKTUBHOCTU U KOHJICHCATO-
pa ¥ ONBITHBIM MTyTEM MPOBEPUTH OCHOBHBIC 3aKOHBI JIJISl LIETIH MIEPEMEHHOTO
TOKa.

gaHaHI/IH H METOANIECCKHUE YKa3aHUA K UX BBIIOJIHCHHUIO

3ananme 1: MogenupoBaHue LeNy MEPEMEHHOTO TOKA MIPU MOCIEI0BATENb-
HOM COCIMHEHUHU PE3UCTOPA, KATYIITKA WHIYKTUBHOCTH U KOHJEHCATOPA.

1. Cobpatp Ha paboueM MoJie IKpaHa dIEKTPUUECKYIO [IENb CHHYCOHIaTbHO-
ro TOKa C MOCIEA0BATEIbHBIM COETMHEHNEM PE3UCTOPA, KATYIIKA U KOHJEHCATOpa
(puc. 3.1). Katymka UHIYKTUBHOCTHU SIBJIIETCS peaIbHOM, MOATOMY OHa 00Jsaaer
aAKTUBHBIM COITPOTUBIIEHUEM OOMOTKH.

U1

o ... ACtefdObm

: ::mﬁui:
(‘9.5!3“.1::::|:
TR

©AC 1Mk A7 19MOhm - AL HHOhm -

Puc. 3.1 — Cxema nenu ¢ nocsaenoBaTeIbHBIM COEAMHEHUEM PE3UCTOPA, KaTYIIKU U KOH-
JeHcaTopa

DJeMEHTHI JEKTPUUECKON Ienu OepyTcsi U3 OKOH BbIOOpA MCTOYHUKOB U
KOMIIOHEHTOB. M3MepurenbHble TpuOOphl — ¢ BEpXHEH MaHelIn UHAUKATOPOB, OC-
utorpad — u3 60KOBOM MaHEI UHCTPYMEHTOB.

W3meputenbHble TpUOOpHl (aMIepMeTp M BOJBTMETP) HEOOXOIMMO Mepe-
KIJIFOUUTH B PEXUM U3MEpeHus nepemeHHoro Toka AC.

JUIst coeIMHEHNs 3JIEMEHTOB CXEMbl HEOOXOJIMMO MOABECTH Kypcop K MOJ-
COEIMHIEMOMY KOHI[y OJHOTO 3JIEMEHTa 0 MOSBJIEHUS TOYKM Ha KOHLE 3TOTO
AIIEMEHTA, HAXaTh JIEBYIO KHOIMKY MBIIIH, MOABECTH JIMHUIO - «IIPOBOA» K Hayairy
CJIEIYIOLLIEro 3JIEMEHTAa JI0 MOSIBJIEHUSI TOYKH, CHOBA HAXXATh JIEBYIO KHOIIKY MbI-
IIH.

2. 3agaTh mapaMeTphl JIEMEHTOB IETK COTIACHO BapuaHTy (Tadm. 3.1).
Tabmuma 3.1

Bapuant 1 2 3 4 5 6 7

I[‘}aI]IBpSI)KeHI/Ie HUCTOYHHUKA ITMTAaHUA 220 380 127 220 380 127 220

Yacrora HAIMpsoKCHUSA HWCTOYHUKA

50 50 50 50 50 50 50
nuTanus f, kI 11

Hauvanpnas ¢aza HanpspkeHUs Hc-
TOYHHMKA TUTAHHS

Conpotusienue pesucropa R, Om 100 100 200 300 100 200 50

WNHayktuBHOCTH Katymiku L, MI'H 1200 | 1500 | 1400 | 1500 | 1700 | 1000 | 1400
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AKTHBHOE CONPOTHUBIIEHUE KaTyIl- 10 50 20 40 75 50 30
KM HHIYKTHUBHOCTH R, OM

Emkocts xongencaropa C, Mk® 20 30 40 50 35 25 45

[IpoBox, uaymuii Ha KaHaid «A» ocuuwuiorpada, He00X0AUMO 0003HAUUTH
KpPacHBIM IIBETOM, MOABEASI Kypcop K IMPOBOAY, U, HaXaB, IPaByl0 KHOIKY MBbIIIIH,
3ateMm «Color Segment» (puc. 3.2), BEIOpaTh 1BET (KpaCHBIN).

BxmrounTh 1emnb, HaXKaB KIABUIILY | (monoxenne «I») B mpaBOoM Bepx-
HeM yriiy MoHuTopa. l[locne mosiBieHus mokasaHuili MpuOOPOB BHIKIIOYHUTH IIETIb,
Ha)kaB Ty ke KiaBuuly (nojoxeHue «0»).

JUis HaOMIoICHNS OCIMIIIIOTPaMM HAIpsKEHUsI ¥ TOKa HEOOXO0AMMO aKTHBH-
3UpOBaTh OCLHMILIOrpad TBOMHBIM HAXKaTUEM JIEBOW KHOIIKH MBIIIH.

Mo3HO pacmIMpUTh OcLUILIOrpad, pacTsHyB €ro Mo TOPU30HTAIN U BEPTH-
Kanu. B ciydyae HE0OXOIMMOCTH HAaCTPOUTh OcLUMIuIorpad: ropu3oHTalIbHAs pa3-
BepTKa perynupyercs kHonkamu «Time base» (puc. 3.3), npu 3TomM nzo0paxeHue
CKUMAETCS WM paCIIUPSIETCs 110 TOPU30HTAIH (TI0 OCH BPEMEHH).

X Delete Delete
Timebage
Color Segment... scale: 5 ms/O] E
Fant... X pos. (Dev)! 1]
IS Properties Ctrl+M LT J_ada |[ Ba I am |
Pucynoxk 3.2 Pucynoxk 3.3

MacmTab cuHycou yCTaHaBIMBACTCS 3aJaHUEM IICHBI JEICHUS 0 BEPTH-
kasibHOM ocu «V/divy (puc. 3.4).

Channel A Charmel B

Scale: 200 ¥iv Scale; 100 m¥ iy

Y pas. {Div): 0 ¥ pas. [Divk: 0

Lac ] o ][ o) @ [ac )0 Joc )[ -]
Pucynok 3.4

Ha kanane «A» oToOpakaeTcsi CHHycOuAa HanpspDKeHUs (KpacHas), Ha KaHa-
ne «B» - cunyconpa Toka (uepHasi).

C nmomomipio ocumiuiorpada MOKHO U3MEPUTH YroJl cBUTa (a3 MEXIy Ha-
IPSDKEHHUEM M TOKOM IIETIH.

Jlns u3mepenus yria caBura ¢as ¢ MeXIy HampsHKEHHEM U TOKOM HEeoOXo-
JIUMO TIOJBECTH KPaCHBIA Kypcop K Hadajy CUHYCOUbI HapshKeHHs (KpacHas CH-
HYCOHU/JIa), a CHHUM - K Hayaly CHHYCOM/JIbI TOKA (YepHasi CHHYCOUIA).

B mpaBom okne ocuminorpada (puc. 3.5.) 3nauenue (T2-T1) Heob6xomumo
NIEPEBECTH B TPATYCHI:

@ = 360° {(T2-TI),

rae f— 4JactoTa HampssKeHUsI UICTOYHUKA MUTaHus, [,

Time Channel_& Channel_B
T B@‘ 45,003 ms -2.303pv 11.516 fy
28

45.003ms  -2.303pY  1L516W
T2T1 0.000 5 0.000 v 0.000 ¥
Pucynoxk 3.5
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00s3aTeIbHO 00PATUTH, BHUMAHWE HA 3HAK VIJIA (.

3. 3anoJHUTH TAOJMILy COTJIACHO CHSTHIM TOKa3aHUsIM MPUOOPOB (TalII.

3.2).

Tabmuma 3.2

OIeMEHTHI LIENU

W3MepeHHbIe BETUYMHBI

W3BecTHBIC BETMYNHEI

U, B

LA

R, Om

L, TH

C, Mx®

Ilens B 11eom

Pesucrop

KaTymKa HMHAYKTHBHOCTH

Konpgencarop

3aganue 2: MoaenupoBaHue IEMU MEPEMEHHOTO TOKa MpU MapajieIbHOM
COCIMHEHUH PE3NCTOPa, KaTyIIKN HHIYKTUBHOCTH U KOHJIEHCATOPA.

1. C06paTI> Ha pa60qu ITIOJIC DKpaHa JJICKTPHUYCCKYIO OCIIb CHHYCOUIAJIIbHO-
ro TokKka C IapajuyICJIbHbBIM COCIMHCHHUCM PC3HUCTOPA, KATYIIKWM H KOHACHCATOpPA

(puc. 3.6).

220 Vrms |
S0 |-

e

Topa

2. 3agaTh mapaMeTphl JIEMEHTOB IIEMU COrJacHO BapuaHTy (Tabia.3.1):
3. 3anosHUTH TAOJUIly COTJACHO CHSTHIM TMOKa3aHWSIM TpuOOpoB (TadIl.

3.2).

1. HaumeHnoBanue u 11esb paboTHI.

2. DIIEKTPUYECKHAE CXEMBI.
3. Tabnuiibl pe3yJIbTaTOB U3MEPEHHM.

Conep:xkanue oTuéra
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IpakTnueckoe 3ansaTue Ne 4. MoaeaupoBaHue JJOTHYECKHX CXeM

Henw 3anamusa:

[Tprobperenne MpaKkTUYECKUX HABBIKOB MOJECIMPOBAHUS JIOTUYECKUX CXEM
B mporpammuoit cpene NI Multisim, mpoBepuTh CHHTE3UPOBAHHBIE CXEMBI
Ha paboTOCTIOCOOHOCTb.

3auamm H METOANIECCKHUEC YKa3aHUA K UX BBINOJIHCHHUIO

1. W3yuuts skpanHbIil uHTEpdeiic mporpamMmmbl Multisim. OCBOUTH MPUEMBI
pabortsl ¢ Heil. [To puc.] u3yduTh ycnoBHbIE 0003HAYEHUS B IpOrpamMMe.

A A== AT
84 Y B 7___>Y g >
OR

AND XOR A }O Y
Al A= AN NOT
el »Y 83 B _,>’ ¥

NAND NOR XNOR

Pucynok 1 — I'padmyueckne 0003HAUCHUS JTOTHYECKHUX DJIEMEHTOB B Iporpamme Multisim
2. C06paTB CXCMY COI'JIaCHO pHc2 N COCTaBUTDH Ta6HI/I]_Iy HNCTHUHHOCTH JKC-

MePUMEHTAIBHBIM ITyTEM. 3anucaTh MnepekiouaTeasayo GyHkimoo B Bujge CKHO
n CIIH® no tabnuiie HICTUHHOCTH .

$1°°

Pucynok 2 - KomOuHanonHas cxema

3. CuHTe3upoBaTh YCTPOMCTBO M MPOBEPUTH €r0 pabOTOCIOCOOHOCTH CO-
OpaB cxemy B mporpamme Multisim.
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Homep BapuadTa
BxoJHbIE MepeMeHHEIE

1 2 3 4 5 6
wtepa | X4 | X2 | X | Xi | F F F F F | F
0 o 0 0 1 1 1 1
1 0 0 1 1 1 0 1
2 0 0 1 1] 0 1 1 0 1 1
3 0 0 1 1 0 1 1] 0 1 0
4 0 1 0 0 1 1 1 1 0 0
5 0 1 0 1 1 0 0 0 1 0
6 0 1 1 0 0 0 1 0 1 1
7 0 1 1 1 1 0 0 0 1 1
8 1 0 1] 0 0 1] 1] 0 1] 1
9 1 0 0 1 0 0 1 0 1 1
10 1 0 1 0 1 0 1] 1 1] 0
11 1 0 1 1 0 0 1 0 0 0
12 1 1 0 0 0 0 1 1 1 1
13 1 1 0 1 0 0 1 1 0 1
14 1 1 1 0 0 0 1] 1 1] 0
15 1 1 1 1 0 1 1 0 0 0

Conepxanue oTuéra

1. HaumenoBanue u 11esb paboTHI.
2. KoMOMHAIIMOHHYIO CXEMY.
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IIpakTnueckoe 3ansaTue Ne 5. 3anucb MaTeMaTH4eCKMX BbIPA’KEHUI U BbI-
YHCJIeHUE UX 3HAYCHUI MPH 3aJaHHBIX HCXOAHBIX JaHHbIX B Mathcad

Henw 3anamusa:
[TprobpecTn HaBBIKM MaTeMaTU4YeCKuX BbranciaeHuit B Mathcad.

OO0mue cBegeHnst

OCHOBHOE OKHO MPHUJIOKEHUSI UMEET TY K€ CTPYKTYPY, UTO U OOJBIIMHCTBO
npwioxkenuit Windows. CBepXy BHHU3 pacrojiaraloTCs 3arojIOBOK OKHA, CTPOKa
MEHI0, ITAHEJIM MHCTPYMEHTOB (CTaHaapTHas U GOpMaTUPOBAHUs) U pabOUMil JIUCT,
i pabouasi o0JacTh, TOKyMeHTa. HOBBIN JOKYMEHT CO3/1aeTCs aBTOMATUYECKU
npu 3anycke MathCAD. ®aitnbl qokymentoB B MathCAD umeror pacummpenue
.mcd.

BoJbIIMHCTBO KOMaH T MOKHO BBITIOJHUTD KaK C MOMOILbIO MEHIO (BEpXHETO
WM KOHTEKCTHOTO), TaK W TaHeJIe MHCTPYMEHTOB WJIM KJIAaBHATYphl (PUCYHOK
5.1).

[7 Mathcad - [Bea HazpaHHA:1]

ﬁ'@aﬁn PeaakTHpoEaTe OTofpaweqne BcTaeka  Gopmat  MHCTPYMeHTEL ChMEOnEl OO CApasks - |
Dred SRY B o O [1or ) 2

| R %Arial

FE ApvidreTrka MMBOALI =] ~

sin cos tan In = L fodifiers =

=l

Marema... @

float complex assume

. “1

salve sirmplify  substitute
factar expand coeffs

collect series parfrac
fourier laplace frans

=
T
w o W0

(et invlaplace  invztrans

M- s [H] =

T W
N =y | = & 7+ & & ¢
e porpamMmiposanie [¥] 4 5
xf 2ty ofy | | @ AddLine . P &
ﬁ},—l';_ if otherwizse FEaR e
for while e
: A B [ A E Z
break continue
H2 I KAM
return an errar
N 2 0lIl P =
TY & XY &
X
sl ] >

HamnTe F1 ANA CNpaekH. AT CTpaHHLE 1

Pucynok 5.1

MaTemMmaTHKa

[Tanens Math (Maremartuka) npenHa3sHaueHa JJis BbI30Ba
Ha DKpaH €ule JEBATU IMaHEeNIel, C TOMOIIbI KOTOPBIX TPOUCXOAUT BCTaBKa Mate-
MAaTHUYECKUX ONepaluid B TOKyMEHThI. UTOOBI BBI3BaTh KaKyIO-I11M00 U3 HUX, HYKHO
Ha)kKaTh COOTBETCTBYIOIIYIO KHONIKY Ha MaHenu MaTtemaTuka.
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B oxne penakrupoBanus ¢popmupyetcs n1okymeHT MathCAD. HoBblii noky-
meHT nonydaeT uMsa Untitled (be3 Ha3zBanwms) 1 mopsakoBsiii HOMep. OTHOBpEeMEH-
HO OTKPBITO MOXET OBITh 10 BOCBMU JJOKYMEHTOB.

JIOKYMEHT COCTOMT M3 TpeX BHJAOB oOnacTel: (OPMYINIbHBIX, TEKCTOBBIX U
rpaduueckux. PacmonoskeHrne HETEKCTOBBIX OJIOKOB B IOKYMEHTE UMEET MPHUHITH-
nuajgbHoe 3HaueHue. O0JacTu NpOCMAaTPUBAIOTCS CUCTEMOM, HHTEPIPETUPYIOTCA U
UCIIONHAIOTCA. [IpOoCMOTp HIET ciieBa HAIIPaBO U CBEPXY BHHU3.

JIns BBOJA TEKCTOBOTO KOMMEHTApHUsl HYXKHO BBINOJHUTH KOMaHay Text
Region (TekctoBas o6nacTh) M3 MyHKTa MEHIO Insert wiM HakaTh KIJIABUIIY C
JIBOMHOM KaBBIYKOM (*), MJIM HAXaTh HAa KHOMKY TEKCTA Ha MaHEI WHCTPYMEHTOB.
TexcToBas 00JaCTh CIYKUT JJIA pa3MELICHUsI TEKCTa MEXIy (hopmyinamMu U rpa-
buKamMu.

IIpu 3TOM B MecTe BBOJIa MOSIBIIAETCS KypCcOp B BUJAE BEPTUKAJIBLHOIO IITPH-
Xa, HA MECTO KOTOPOI'0 BBOJSATCS CUMBOJIBI TE€KCTa. BHyTpH TekcTa Kypcop nepe-
MEIAeTcsl KIaBUIIAMUA NepeMeEIeHnst Kypcopa. [lepexon Ha HOBYIO CTPOKY IIpo-
U3BOJIUTCA Ha)KaTheM Ha kiaBuiny Enter. i1 okoHUaHUs BBOJIa HYKHO IIEIKHYTh
MBIIIBI0 BHE TEKCTOBOM 0OJIACTH.

Jlns BBOJA (OpMyINBI HYXXKHO YCTAaHOBHUTH yKa3aTelb MBIIIU B CBOOOJHOM
MECTE OKHA PENAKTHUPOBAHUS U IIEIKHYTh JIEBOM KHONKOW MbIIIU. [losBUTCS BU-
3Up B BUJAE KPAaCHOTO KpecTuka. OH yKa3bpIBa€T MECTO, C KOTOPOTrO HAYMHAETCS HA-
60p hopMyIbL.

Koncmanmot u nepemennoie

KoHcTaHTaMu Ha3bIBalOTCS MOMMEHOBAHHBIE OOBEKTHI, XpaHAIIHUE HEKOTO-
pbI€ 3HAYEHUS, KOTOPBIE HE MOT'YT OBITh U3MEHEHBI.

B MathCAD npumeHsitoTcsi 1eCATUYHbIE, BOCBMEPUYHbIE U IIECTHA/IATe-
pUYHBIE YKCIIOBbIE KOHCTAHTHI. JleCATUYHBIE KOHCTAHTHI MOTYT OBITH IIEJIOYHC-
JIEHHBIMH, BELIECTBEHHBIMH, 3aJaHHBIMU C (PUKCUPOBAHHOW TOYKOH, U BEIIECT-
BEHHBIMU, 33JJTaHHBIMU B BUJI€ MAHTUCCHI U MIOPSJIKA.

B MathCAD coxepuTcs 0coObIii BUI KOHCTAHT - pa3MmepHbie. [Tomumo
CBOETO YUCJIOBOI'0 3HAYEHUSI OHM XAPAKTEPU3YIOTCS €IlI€ M YKAa3aHWEM Ha TO, K Ka-
KoM (DU3UYECKON BEIMYMHE OHU OTHOCSATCS. J[JI ATOro yKa3zaHWS HWCTOIB3YETCS
cumBon ymMmHOXkeHUs. B cucteme MathCAD 3anmansl cnemyromiie OCHOBHBIC TUIIBI
dbu3ndeckux BenwuuH: time (Bpems), length (aymmua), mass (macca) u charge (3a-
psin). [Ipy He0OXOAMMOCTH UX MOKHO U3MEHHUTH HA JIpyTHE.

[lepeMeHHbIE SBISAIOTCS TOMMEHOBAHHBIMU OOBEKTAMU, KOTOPHIM MPUCBOE-
HO HEKOTOPOE 3Ha4YE€HHE, KOTOPOE MOYKET U3MEHATHCA IO XOAY BBIIOJHEHHUS MPO-
rpaMMbl. TUI IEpeMEHHOM OnpeeNsieTcs ee 3HaUeHUEeM; IIEPEMEHHbIE MOTYT OBITh
YUCJIOBBIMHU, CTPOKOBBIMU, CHMBOJIBHBIMU U T. JI. IMEHA KOHCTaHT, IEPEMEHHBIX U
WHBIX 00bEKTOB HA3bIBAIOT UJICHTU(DUKATOPAMHU.

Nms mepemenHoii Ha3wpiBaeTcs uaeHTtudukaropom. MathCAD pasnugaer B
UAeHTU(UKATOpaX CUMBOJIBI BEpXHEro M HUkHero peructpoB. Hanpumep: ABC u
AbC umeHa pa3HbIX TEPEMEHHBIX.

Unentudukatopsr MathCAD nomxHBl HauYMHATHCS C OYKBBI U MOTYT CO-
JepKaTh CIAEAYIOIINE CUMBOJIBIL:

- TaTUHCKUE OYKBHI JIFOOOTO PEerucTpa;
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- apabckue uudpsei ot 0 10 9;

- CUMBOJI moguepkuBanus (), cuMBoJI iporieHT (%) u cumBoi (.);

- OykBBI Tpedeckoro andaButa (HaOUPAIOTCS ¢ MCHOIB30BAHUEM KIIABHIITU
Ctrl mwnm mpuMeHsieTcs: naauTpa rpeueckux OyKkB).

Onpeoenenue nepemeHHbIX

[lepeMeHHbIE TOJKHBI OBITh MPEIBAPUTEIBLHO OMPENEIEHBI MOJIb30BATEIEM,
T. €. UM HE00X0UMO XOTs OBl OJTHAXKBI IPUCBOUTH 3HAUCHKE. B KadecTBe omnepa-
TOpa MPUCBAUBAHUS UCIIOJIB3YETCS 3HAK :=, TOTAA KaK 3HaK = OTBEJEH VISl BBIBOJA
3HAYEHMsI KOHCTAHTHI WM NIEpeMEHHOM. 11onbITKa HCIOIB30BaTh HEOIIPEAEIICHHYIO
NEPEMEHHYIO BEIET K BBIBOAY COOOIIEHUs 00 omnoOKe.

B MathCAD pa3znuuatoT: JTOKajgbHbIE U T7100a1bHbIE IEPEMEHHBIE.

JlokxanbHbIE IEPEMEHHBIE BBOJATC:

Nms_niepemMeHHOM : BBIpaKeHUE

Ha skpane:

NMs_nepemMeHHON = BBIpaKEHUE

['moGanbpHBIE IEPEMEHHBIE BBOISATCS:

NmMs_nepeMeHHON ~ BBIPAXKEHHE

Ha skpane:

NMs_nepeMeHHOU = BBIpAKEHUE

Ecnu mepemMeHHOM NMpHUCBauBAETCS HAYaJIbHOE 3HAYEHUE C TIOMOIIBIO OIepa-
TOpa :=, TAKOE IPUCBANBAHME HA3bIBACTCS JIOKAIbHBIM. J[0 3TOro mpucBauBaHUs
IIEpEMEHHasl He OlpesielieHa U ee Hemb3s ucnosb3oBarb. MathCAD uurtaer pabo-
YUl TOKYMEHT CJIEBa HAIPAaBO U CBEPXY BHU3, IO3TOMY OIIPEAEIINB IIEPEMEHHYIO,
€€ MOKHO MCIIOJI30BaTh B BBIYMCIICHMSX BE3/E€ NIPABEE U HUXKE PABEHCTBA, B KO-
TOpOM OHa omnpezeneHa. OJTHAKO ¢ IOMOIIBIO 3HaKa = (TpU TOPU3OHTAJIbHBIE Yep-
TOUYKH) MOXHO 00€CIeUuTh I1100aJbHOE MPUCBAUBAHUE, T. €. OHO MOXKET IPOU3BO-
JTUTHCS B JIEOOOM MecTe JokyMeHTa. K nmpumepy, eciiv nepeMeHHON PUCBOEHO Ta-
KM 00pa3oM 3Ha4YeHHE B CAMOM KOHIIE JOKYMEHTa, TO OHa OyJIeT MMETh 3TO Ke
3HAYEHUE U B Hayaje JOKyMEHTA.

Hanpumep:
Beoo ¢ knasuamypwi Buo na sxpane
local:137 local := 137 noxanvHoe onpedenenue nepemeHHoul

local;

global~987.23
global = 987.23 2nobanvroe onpedenenue nepemerHoll
global.

IlepeMeHHBIE MOI'YT MCIOJIB30BATHCS B MATEMATUYECKUX BBIPAKECHMUSX,
OBITh apryMeHTaMu (PYHKIIMI UK ONlEpaHIoM OIEepaTopoB.

[lepeMeHHbIE MOTYT OBITH M pa3MEpPHBIMHU, T. €. XapaKTepU30BAThCS HE
TOJIBKO CBOMM 3HAYEHHEM, HO U YKa3aHUEM (PU3NYECKON BEJIMYMHBI, 3HAYEHUE KO-
TOpPOUW OHHM XpaHAT. [IpoBeneHme pacyeToB ¢ pa3sMEpPHBIMU BEJIIMYMHAMHU M IEpeE-
MEHHBIMUA OCOOCHHO yJJOOHO MPH PEIICHUH PA3TUYHbIX (PU3HMYECKHX 3a/ad.
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Ilpeoonpeodenennvie nepemennule
[Ipenonpenenennbie (CUCTEMHBIC) NTEPEMEHHBIE — OCOOBIE MEPEMEHHBIE, KO-
TOPBIM M3HAYAJILHO CUCTEMOU MPUCBOCHBI HAYAJIbHBIC 3HAUCHUSI.

IlepemenHas Bson Hasnauenue 3HaueHue 1Mo yMo-
YaHUIO
T Ctrl + Shift + Yucno n 3,14159
p
e e OcHoOBaHM€E HATYPaJIbHOTO JIorapupma 2,718
Ctrl + Shift + CucremHasi 6€CKOHEUHOCTh 10°"
z
[ W j li nm 1j MHumMmas eMHMIA
% [IpouieHT 0,01
TOL ITorpemHoCcTh YUCIEHHBIX METOJIOB 0,001
ORIGIN HuxHsig rpanuiia MHAEKCAIIUN 0
MacCHBOB
Onepamoput

OmnepaTopsl - 3JIEMEHTHI S3bIKA, C TOMOIIBI0 KOTOPBIX MOKHO CO3/1aBaTh Ma-
TeMaTU4YeCcKue BbIpakeHus. K HUM, Hampumep, OTHOCSATCS CUMBOJIBI apu(pMeTHIC-
CKHMX M JIOTUYECKHUX OIEpallNii, 3HAKW BBIUYUCICHUSI CYyMM, MIPOU3BEIACHUN, MPOU3-
BOJIHOW M MHTErpasa u T. JI.

Omneparopbl, 0003HAYAIONINE OCHOBHBIC apU(pMETHUYECKHE ICHCTBHS, BBO-
nsares ¢ nanenn Calculator (Kanskymnstop, Apudmernka).

BrruncnurtenbHbie onepaTopbl BCTABIAIOTCA B JOKYMEHTHI MPU MTOMOIIIM Ta-
Henn uHcetpymeHToB Calculus (Marananus). [lpu HaxaTum m000il U3 KHOTIOK B
JIOKYMEHTE TOSIBIIIETCSI CUMBOJI COOTBETCTBYIOILIETO MAaT€MaTUYECKOrO JACHCTBUS,
CHA0>XCHHBI HECKOJLKMMHU MECTO3aroHUTENIMU. KOoJIMYecTBO U pacnosokeHue
MECTO3aNOJIHUTENEH ONpeesieTcsl TUIIOM ONepaTopa U B TOYHOCTH COOTBETCTBY-

€T UX OOIIETIPUHATON MaTEMaTUYECKOM 3aiCH.

Pe3ynbratom NeHCTBUS JIOTUYECKUX, WM OYJIEBBIX, ONEPATOPOB SBISIOTCA
TOJIBKO uHciia 1 (eciy JIoruyeckoe BhIpaXXEHHUE, 3alMCaHHOE C UX MOMOIIBIO, HC-
TUHHO) WK 0 (eclid TOTUYECKOE BhIPAXKEHUE JI0KHO).

BoeluucnurenbHble onepaTopsl crpynnupoBanbl Ha naHenn Evaluation (Bei-

YHCIICHUS):

- Uucnennsii BeBOA (Evaluate Numerically) =

- CuMBonbHBIN (aHamuTHdeckuii) BeiBoa (Evaluate Symbolically) —
- IIpucBauBanue (Definition) =

- I'no6ansHoe npucBausanue (Global Definition) =.

Omneparop Knasuia Hasznauenue oneparopa
X:=Y X:Y JlokanpHOE npucBanBanue X 3Ha4eHus Y
X=Y X~Y I'mobanpHOE npricBanBaHue X 3HaYeHUS Y

X= X= BriBox 3Hauenus X
X+Y X+tY Cnoxenne X ¢ Y
X-Y X-Y Brruuranue nu3 X 3Hauenus ¥
XY X*Y YmHoxeHue X Ha Y
X X/Z Jlenenuie X Ha Z
Z
X+Y Ctrl +/ JluneliHoe neneHue
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; b Ctrl + Shift + + JpoOb (CMenIaHHbIi HOMED)
c
Z" zNw Bo3sBeienne z B CTENEHb W
Z z\ Brruncnenue kBaapaTHOTO KOPHS U3 Z
n! n! Brruucnenue ¢akropuana
B, B[n BBoxg HyxHErO MHACKCA 7
Apm A[n,m BBoj 1BOITHOT0O HIKHETO MHIIEKCA
A" ACtrl +6n BBox BepxHero nHaekca (1151 BEKTOPOB)

Onpeoenenue hynkuuii

OyHKIUA — BBIPAXKEHUE, COIVIACHO KOTOPOMY IPOBOIATCS HEKOTOPBIE BbI-
YUCJIEHUS C €T0 apTYMEHTAMU U OTNPENEIISIETCS €r0 YNCIOBOE 3HAYCHUE.

Oynkunu B nakere MathCAD MoryT ObITH BCTPOEHHBIE W OIpENEICHHBIE
II0JI30BATEIIEM.

B MathCAD umeertcss MHOKECTBO BCTpOEHHBIX (hyHKUMHU. [l X BBOAA HC-

MOJIb3yeTCsl KOMaHa MeHIo BeraBka — (DyHKIMS WIM KHOIIKA ¥ Ha [aHe/Nu MH-
CTPYMEHTOB. B 1manoroBoMm okHe HYXHO BeIOpaTh KaTeropwio m COOTBETCTBYIO-
Y10 (QYHKITHIO.

lNMomecTHTh dhyHKLHIO E|
K.aTeropua Mran
Mogdop Kpueoi v CrnamueaHs »
Mowck lenhe
MNpeodpasoeaHue FPuypee b amimize
PacnpegensHiqe BepoarHocT birerr
TR | Mirinics
PeweHue JuppepeHyHantHe: polyroats
CyyatiHele Hucna root
CoOpTHpOEK.a 3

e mrt mee e =,

Find(warl, war2, ...]

BosBpawaet sHaveHWA varl, varZ, ..., KOTOpBIE PELAKT CHCTERY
ypaEHEHKI B B noke Solve. BosEpawasT ckanap, eciq ecTe TOAEKD
O0MH APMYREHT, HHAYE BEKTOD OTEETOE.

@ [ QK ] [ Brraeure ] [ OtraeHa ]

@OyHKIMS N0JIb30BATENS BHAYaJIe IOJKHA OBITh ONpPENIEeNIeHa, a 3aTeM K Hel
MOJKET OBIThH IMPOU3BCACHO o6pameHI/Ie. (DyHKI_II/ISI IMOJIB30BaTCIIA OIIPCACIISACTCA
CIIETYIOIIUM 00pa3oM:

Nmsa_dyHkumn(lNepemenHas1, lNepemenHas?, ...) := BolpaxeHue

3az[aeT051 UM (bYHKHI/II/I, B CKOOKax YKa3bIBACTCA CIIMCOK apryMCHTOB
(bYHKLII/II/I - 9TO IICPCUCHb HCIIOJIB3YCMBIX B BBIPAKCHHUU IICPCMCHHLIX, pa3aciric-
MBIX 3aIIAThIMU.

3aTeM 3anmnchIBaeTCs 3HAK IMIpuCBanBaHUs, CIIpaBa OT KOTOPOI'O 3allMChIBACT-
CsA BBIPAKCHHC. BI)Ipa)KCHI/IC - 3TO JIr000€E apI/I(l)MeTI/I‘{CCKoe BBIpAKCHHUC, COACP-
JKalee JOCTYIHbIE CHCTEME OMepaTopsl U (YHKIIMU C ONEpPaHIaMU M apryMeHTa-
MU, YKa3aHHBIMHA B CITUCKC apIryMCHTOB.

[Tpumeps! 3ananus GyHKIIUN OHON U ABYX MEPEMEHHBIX:
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f(x):= 10 - exp(x)
mult(x, y) := x*y
OOpamenre kK PyHKITUU OCYIIECTBIISIETCS TI0 €€ UMEHH C TMOJICTAHOBKOW Ha

MECTO apryMEHTOB KOHCTAHT, TEPEMEHHBIX, OMPEIEICHHBIX A0 oOpalieHus K
byHkIMM, 1 BeIpaxxeHuit. Hampumep:

£(3), sin(1), mult(2,3).

[ Mathcad - [Be3 HazpaHMA: 2] g@@
el 8

:‘E dain  PeAakTHpoBSTE  OTofpawedke BeTaska @opMaT  MHCTPYMEHTEL CHMBORE! OKHO  CNpaBks

D-zd &1lB¥ eils - e = R0 e v @

~ | arial “iio v B I U

— e
n— i —
= g

OnpefenaHe nepemeHHElx

=8 noKanbEHOR ONpenenedHAde I'IEpEMEHHDﬁ
3

Z Tlop W

3
b

rnobansHoe onpegeneHe NepeMeHHoR
a+hb=28 EEIMMCNEHHE

ECTPOEHHAA NEpEMEHHARA

7= 31418 P P

OI'IQEQ,EJ'IEHHE AWCEPETHELY NepeeHHBIX

w=1.3 NEpEMEHHAA X MPMHUMEET  yo=2,25 .4  [lepeMeHHan § npruHAMaeT 2
Habop 2HaYeHui 0T 1 Qo5 Habop zHaveHA 0T 2 g0 d ¢
i {war pageH 1) ¥= waram 0.5
1 2 Ona eeoma y: 2254
2 2.5 Ana oTobpaskeHua 2HAYEHHA
2 2 NEpEMEHHOA HY*#HO HabpaTe y=
4 e
s 4

DnpeneneHue dyHKUWA

cos(b) = -093 Mcnonbzoeadue BCTPORHHEX $YHKLMA

flx,y) = }{2 + y2 OnpegeneHue diyHEUMM None30BaTend

o S BEIMHCNEHWA © MCNONE30EAHWEM DYHKLMK f

AL >
JHawmmre F1 ana crpagem. AUTC CTpaHMua 1

Dopmamupoeanue pe3yibmanmos

Crnioco6, xoropeiMm MathCAD BbIBoIUT umncia, Ha3bIBaeTcs (popmMaToM pe-
3ynpTata. GopmaT pe3ynbraTa MOKET ObITh YCTaHOBJEH JJISI BCEro JOKYMEHTa
(rmoGanbHBIN GopMaT) WK ISl OTAETHLHOTO pe3ybTaTa (JOKaIbHBIN GopMmar).

['moGanpHBIE  Qopmar  ycTaHaBiauBaeTcss KomaHaod wMeHio  Dop-
maT—Pe3ynprar. B amamoroBom okHe, MOSABISIONIEMCS TOCTE BBIOOpa 3TOM KO-
MaH/Ibl, yCTAaHABIMUBAETCS BHIBOJIMMAsI TOYHOCTh YHCIIA, UAINA30H MOKA3aTessl CTe-
neHH (ecli BBIBOJ UMCEN HYXEeH B JOpME C TIIaBAIOIICH 3aMsITON) U TOYHOCTh HY-
1s1. [locne BHeceHus: TpeOyeMbIX U3MEHEHUI HY)KHO HaxkaTh KHONKY OK.

Jliis yctaHOBKM (hopMaTta OTJEJIBHOTO YMCIIA HY)KHO: IEJIKHYTh MBIIIBIO Ha
BBIPQXEHUH, PE3YJIbTAT KOTOPOTrO HYXKHO NepepopMaTHpoBaTh; BbI3BaTh KOMaHIY
(opMaTUpOBaHUs U MPOAEIATh BHILICONUCAHHBIE JCHCTBUS.
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Mopmar pesyanTata

YeraHosku 3 KpaHa

BeiEog, moaynei
P opraT HomMepa

Hucno gecAtiyHex mMecT |3

JecATHyHDE YW
HayyHo
TexrHuka
Nana

] Nokasars koHeuHsIE H

[ Nokazate 3 kenoHeHT L &
TERHMHECKOM PORMATE

NokasaTensHeni nopor |3

3

Honyck.

4

4%

[ ar H OTMeHa H

Cnpaeka

3ananust
3aoanue Ne 1
Brruncnuth 3HaueHne apuGmMeTnuecKoro BEIpaKEHUS:
Bapuant BeIpaxxenue Bapuant BeIpaxxenue Bapuanr BeIpaxxenue
1
L 2 Lot 3 33 4
4 9 7 5 4 5
4 5
5.4 L3 ° 224
7 21 3 12 6
7
4 2,5 8 3i + 1 ? 1 + 2l
5 11 3 5 9
10
52.2 1 gl. T 12 L
3 17 2 14 5 2
13
1.4 14 518 E 28
35 5 9 9
3aoanue Ne 2
Brrancnuth 3HaueHne apuGmMeTnyecKoro BEIpaKEHUS:
Bapu- Beipaxenue Bapu- Beipaxenue
adHT aHT
1 2
13,75+91 1,2 6,8—3E -5é l+O,1+i + 1+O,1—i -2,52
6 5) 6 1 6 15 6 15
Ns (2 .. s 1 1Y 7
103-8—|-= [35-3-1-56 05-——+025——|+|025-— |- —
2)9 3 6 3 5 6) 13
3 1 1 4 1
3-+2,5 4,6-2- 0.05 04+8-]5-08-"|-5+2—
3 — ?-5,2 | o5 8 2 90
25-— 4,6+2— ——0,125 7 2 2
3 3 7 1--8—-]89-26+=1|34=
8 3 5
5 6
3+o,425—o,005j+0,1 63 151 30 094195:4) 35442422
5 3 2 . 3 15
11 5 005 62 1
30,5+ +3- 26+3> . —0.16 +4,1j-0,5
6 3 7 75 20
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7 8
(11—[Z)+06 0005)) 17 475+7l (4,5-1§—6,75j§ 14.022:03-04
. 11
a2 +33+4§ e 31034501 22+ 02-> |16
6 3 30 7 (3 38} 5 (’_40)’
9 10 21
188+2° |.3 0216 56 13213056
25) 16 0,1 0128+32+086 | 63 21
0,625- 13,20 (55543, 2 45 312408 0,505-2-0,002
18 9 4 15 6 5
11 12
0125025 +1 +2,5 17 (3,4—1,275)-E 125
_ 16 ( 19) 0,5 T 27 05 24—
(10-22+23)-0,46+1,6 |20 S (17 62 5754 )
18 L85 17 2
13 15 4 2 14 1 ( 3) 1 (1 23) 22
Do ip2]s 3,75-1=+| 1,5+3> |- 2=+ 1= =2 |+
(0,3275 (288 33j.129 = 0,07 5 78 I Gl e
(13- 0,416 6,05+ 1,92 2+31+(31+13j+2_(25_17j.18
5 U4 3 718 36) 65
15
SR L TR B | P
12 718 "24) 31 522 6)) 13
P (3,183, 5),,2_14
84 (742 “28 24) 27 39
3aoanue Ne 3

Bprauciaute 3HaueHuE apI/I(bMCTI/I‘-ICCKOFO BBIPAKCHHA. PCSYHBT&T BBIBCIANUTC

¢ 6 3HaKaMu MOCJIE 3aIsSITOM.

BapuanTt | 3HaueHHs IEpEMEHHBIX Bripaxxenue
1 x=3,981 h_\/c+x2-(cossx—c)+§/sinx+lny
c=0,512
2 x=-6,251 X +z e*
b=—""—+1tgx’ —+/sinx—a +
a=0,827 costx i1 © 3x’
z=25,001
3 x =3,251 sin z + cos 2x
’ h=—————+4+3/3x+2
v =3325 2x7 +1tgx 4
z=0,466
4 x =0,622 —sinv)
_ (COSX Sll’ly) +1n2(X'y'Z)
v =3325 tgz
z=5,541
5 x=17,421 k—1+Sin3x+cos2x+ n’x+b
b =10,365 2 x*
z=0,828
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x=2444
3 =0,869
z=-0,166

) 1 | 1+sin’ x
X = _
e"+3| a’

g:

x=0335
y=0,025
z =32,005

3x s 2
[ Z 7 —SIn
t:yx+1+ |X|+€y ——2y

z
y+;

x=3,258
r =4,005
z =-0,666

_ 3
p:e 2+ /—sinzxs— r-+1

z+3 cos’(r—2)+1

x=0,100
y=-8,750
z=0,765

t:{(uy)-x/sin—zz—@]3

10

x =1,542
a=3,261
z=238,005

2
r :x—a+%-sin2 z—1n+/2x
e

11

k = 1,426
a=-1,220
p=3,500

, K

—sin” —
a—p k> -1

w=p*+

12

x =-4,500
y=0,750
z=0,845

i :\/|—3-tgy-ln(x4 +z)|

‘ e +1 ‘

13

a=3741
x=0,825
z=15,160

VYa N sinz —1g2x

14

x = 0,400
a=2875
f=-0,475

: 2
A/sin f7 +
+cos’ x+e*”! _ysinfTES

X cos’ a

15

t=0,750
a=0,845
m=25

e am—e'
+ 2 3
ma ) \/3+a —‘m —lnt‘

3aoanue Ne 4
Onpenenuts GyHKIMIO f(X), BBIYUCIUTH €€ 3HaUeHUE pu X = 2,9 1 MOCTpo-
UTh Ta0NMIy 3HadeHn QyHkumu 1 x [2; 12] ¢ marom 1.

Bapuant DyHKIHA Bapuant DyHKIUA Bapuanr DyHKIUA
1 8(x—1) (2x +4)- > 3 5x
(x+2) x> +3
4 ,_ 3x x}—27x+54 6 —(x+4)-e?
x*+3 x>
7 5x 1Y 9 x+2Y
23] )
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10 2x% +1 11 (x+1)-e* 12 (2x—1)->7
x*+3

13 x*—6x+9 14 5x° 15 3x-2
(x—l)2 x*+3 (erl)3

Conep:xanue oTuéra

1. HaumenoBanue u 11esb paboTHI.
2. Pe3ynpTaThl BEIYMCIEHUM.
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IIpakTuueckoe 3ausaTue Ne 6. IlocTtpoenue rpagukon

Henw 3anamusa:
[Tprobpectn HaBBIKM MOCTpoeHUs rpadukoB B Mathcad.

OO0mue cBegeHnst

B MathCAD BCTpO€HO HECKOIBKO Pa3IMYHBIX THUIIOB TPaPUKOB, KOTOPHIC
MO>KHO pa30uTh Ha JBE OOJbIINE TPYIIIHI.

JIBymepHbIe rpaduKu:

* X-Y (nexaptoBsiif) rpaduk (X-Y Plot);

* nossipabii rpaduk (Polar Plot).

TpexmepHbie rpaduku:

* rpaduk TpexmepHoit noBepxHoctu (Surface Plot);

* rpa¢uk nquHuii ypoBHs (Contour Plot);

* TpexmepHas rucrorpamMma (3D Bar Plot);

* TpexMepHOe MHOXeCTBO Touek (3D Scatter Plot);

« sektopHoe niosie (Vector Field Plot).

Jlenenue rpauKoB Ha THIBI HECKOJIBKO YCIOBHO, T. K., YIIPaBJIsIs YCTaHOB-
KaMH MHOTOYMCIIEHHBIX MapaMeTpOB, MOKHO CO3/1aBaTh KOMOMHAIMU THUIIOB rpa-
(UKOB, a Takke HOBBIE THUIIbI (HapUMeEp, ABYMEPHAs rUCTOrpamMMma pacipesaelie-
HUS SIBJIIETCS PA3HOBUIHOCTBIO MPOCTOro X-Y rpaduka).

Jliist moctpoenus rpadMKOB MCTONB3YIOTCS 11a0aoHbl. X mepeueHs conuep-
KUTCS B KOMaHJe MeHI0 BceraBka—Ipaduku. bonbimmHcTBO mapamerpoB rpadu-
YECKOTO MPOIECCopa, HEOOXOAMUMBIX JIJISi MMOCTPOCHUS TpadUKOB, MO YMOIYAHUIO
3a7aeTcsl aBToMaTnuecku. 1103ToMy AJis1 HAYaIbHOTO MOCTPOEHUSI TOTO WJIM MHOTO
BUJIa TOCTATOYHO 3a1aTh Tul rpaduka. B mogmento Graph copepKuTcs CucoK U3
CEMHU OCHOBHBIX THUIOB rpa)uKoOB.

X-Y Plot I'paduik B 1eKapTOBOI CHCTEME KOOPMHAT

Polar Plot I'paduk B MOISAPHBIX KOOpIMHATAX

Surfase Plot TpexmepHslii rpaduk

Contour Plot KoHTtypHBIN rpaduk TpeXMEPHOU MOBEPXHOCTH

3D Scatter Plot I'paduk B Buzie TOUEK (HUTYP) B TPEXMEPHOM MPOCTPAHCTBE

3D Bar Chart I'padux ams mzoOpaskeHHs] B BUIE COBOKYITHOCTH CTOJIOMKOB B TpEX-
MEpPHOM IIPOCTPAHCTBE (TUCTOrpamMma)

Vector Field Plot I'padyik BEKTOPHOTO MOJIS HA MIIOCKOCTH

MathCAD mnpeacTaBisieT mMoIb30BaTEN0 pa3HOOOpa3Hbie cpencTBa hopma-
TUPOBaHUS rpaduka - M3MCHCHHUE TOJIIMHBI U I[BETA JTUHUH, BUJIa OCEH KOOPIH-
HAT, KOOPJIMHATHBIE CETKH, TCKCTOBBIC KOMMEHTApUH U Ap. J[71s1 Toro 9T0o0hI N3Me-
HUTH BHJI N300PKECHUSI, HYKHO IIETKHYTh ABAXIBI MO TOJ0 Tpaduka U yCTaHO-
BUTH TpeOyeMbIe TapaMeTPhbl B OKHAX HACTPOMKH.

['paduxu mro060ro BUaa, Kak Jr00bIe 0OBEKTHI TOKYMEHTA, MOKHO BBIJEISTH,
3a”HoCcUTh B Oy(dep oOMeHa, BBI3bIBATh MX OTTYAAa U MEPEHOCUTH B JIF0OOE HOBOE
MECTO JIOKyMeHTa. MIX MO>XHO M MPOCTO MepeTacKuBaTh C MECTa HA MECTO KypCO-
POM MBIIIH, a TAKXKE PACTATUBATH [0 TOPU3OHTAIH, MO BEPTUKAIHM U IO JAHAroHa-
JIM, IETUISSICh 32 CIIEIUaIbHbIE MAPKEPHI BBIIECIEHHBIX IPAPUKOB KYPCOPOM MBIIIIH.
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[Topsnox neicTBUI MpU MOCTPOEHUH BCeX rpapukoB oguHakoB. [locie BbI-
Oopa mabioHa mocTpoeHus: rpaduka B paboueM JOKYMEHTE OTKPBIBAETCS MOJIe
MOCTPOCHUA Tpaduka C MOMEUYEHHBIMHU /ISl BBOJA MO3HIMSIMH, KOTOPHIE HYXHO
3aIlOJIHUATH JJIs OTIpeiesieHus rpaduka.

Koraa rpaguk onpeneneH (3amojIHEHbI BCE MOMEUYEHHBIE MO3UIIMH), TO IJIS
NOCTpOeHUs1 rpauka IpPU AaBTOMAaTUYECKOM PEXUME BBIYMCICHHH J0CTaTOYHO
HIETKHYTh MBIIIBIO BHE TIOJS Tpaduka.

3anonHeHue mabdyioHa Ui pa3HbIX TUIOB I'pa)KOB UMEET CBOM OCOOEHHO-
CTH.

Mo3KHO HaUYEPTUTh HECKOJIBKO KPUBBIX HAa OJIHOM U TOM ke ueprexe. UToOb!
IPEICTaBUTh IPaPUUECKH HECKOJIBKO BBIPAXKEHUI 10 OCU OPJMHAT OTHOCHUTEIBHO
OJIHOTO BBIP@KEHUS MO OCU a0CIMCC, BBEAUTE MEPBOE BBIPAXKEHHE O OCH OpIH-
HaT, COIPOBOXKIAeMoe 3amsaTol. HenmocpeacTBEHHO MOJ INEPBBIM BBIPAKEHUEM
NOSIBUTCA MycToeE MoJie. BBeauTe Tyaa BTOpoe BbIpAXKEHHUE, COMPOBOXKIAEMOE JIPY-
roi 3amsATOM, YTOOBI MOJYYUTh ITYCTOE IOJIE, U T. [I.

YToOBl MOCTPOUTH HECKOJIBKO HE3aBHCHMBIX KPHBBIX HA OJHOM YEpTEKE,
BBEJIUTE JIBA WU O0JI€€ BBIPAKEHUS, OTJCISIEMbIX 3asITHIMU MO OCH abcuuce, U TO
e camoe BeIpakeHue 1Mo ocu opauHaT. MathCAD cornacyer BeIpakeHHS TTomap-
HO - TIEPBOE BBIPAKEHUE MO OCH aOCIHCC C MEPBBIM BBIPAKEHUEM IO OCH OpJMHAT,
BTOPOE CO BTOPBIM U T. . 3aTEM pUCyeTcs rpaduk Kaxk10il maphl.

MosHo nmocTpouTh 10 16 QyHKIMI IO OCH OpJAUHAT B 3aBUCUMOCTH OT OJI-
HOT'0 apryMeHTa 1no ocu adbciucc. OJHaKo eciy AJis KaKI0W KpUBOM HCIIONb3yeTcs
CBOI apryMeHT, TO MOXHO 0TOOpa3uTh ToJIbKO 10 10 rpadukos.

TouyHO Tak e MOKHO MOCTPOUTH HECKOJIBKO IPaQHUKOB HA OHOM U TOM K€
4epTeke B MOJSAPHBIX KOOPAMHATAX, MCIOJB3YS ITY K€ TEXHOJIOTHIO 3alOJHEHUS
mabsona rpaduka.

Dopmamuposanue cpaguxos

Yro6sl m3MeHuTh GopMmat rpaduka, HEOOXOAUMO JIBAXKIBI MIECIKHYTH MBbI-
1Ibk0 B o0JacTu rpaduka.

Ecnu ctpoum rpaduk B AexkapTOBOil cucTeMe KOOPAUHAT, TO TIOSBUTCS CIIe-
Jyroliee AUaIoroBoe OKHO sl popmaTupoBaHus rpaduka (pasHble THUIBI rpadu-
KOB MUMEIOT Pa3HbI BHUJ JUAIOTOBBIX OKOH, HO aHAJIOTUYHYIO TEXHOJIOTHIO (popma-
TUPOBAHUS).

dopmaTrpoBaHue OcU Tpaduka MOXKHO TaKkKe NMPOU3BECTH, BBIIIOJHUB Ha
HEW JBOWHOU IIEITYOK.
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DopmatHporadue BrbpanHoro X-Y [pathuna E]

O E-Y | Tpaccvposra  MeTkw | CTaHaapT
4 Mnaeras otk ¥ | Bropudnad ock Y
W=
[ norapisgin. Macwrat [ Nor apedet. wacutab
M e B [l netm cetien B
[¥] Hymepos antee [¥] Hymepopartele
[¥] AeTomacwrat [¥] ApTomanuTal
BB, Mapreps: [ 1Bee. mapseps B
[¥] seToceTra [¥] sgToceTa
Kan-eo ceTok: Kon-ga caToe:
CTHIE 0CH
D orpan, obn. [ Pasmbie wacwt
@ Mepecevate
O et
[ovess |

B MathCAD mo3HO nienath ciaeayronie HaJluch Ha YepTexKe:

* 3aT0JIOBOK BBIIIIE UJTM HIDKE rpaduka;

* Ha3BaHMS OCeH, 4TOOBI OMUCATh, YTO OTIIOKEHO HA KaXKOW OCH;

* IMEHA KPUBBIX, HICHTU(UIIUPYIOLIUX OTAETbHbIC TPadUKH;

* IEPEMEHHBIE - BBIPAKEHUS, ONPEAEISIIONIIE KOOPAUHATHI.

Mo>KHO MCTIONB30BATh ITH HAJIITMCU BCE BMECTE UJIH B JIFO00M KOMOUHAITHIH.

Jl5is Toro 4yToOBl 100aBUTH 3ar0jOBOK K IpaduKy B AMATIOTOBOM OKHE AJIS
dbopmatupoBanus rpaduka, CIeayeT MEeakHyTh mo 3akmanke Labels (Metku) u
HamedaraTth 3aroyioBok rpaduxa B mone Title (Ha3zsanue). Ilometuts MecTo pas-
MelieHus 3arojioBka: kHorka Above (Brepxy) unu Below (Buusy) u ynocrose-
puthes, uto raxox Show Title (BriBoguTs) oTMeueH.

Yro6bl HagmucaTh OAHY UM 00€ ocH rpaduka, HEOOX0IUMO yKa3aTh Ha3Ba-
HHUE Ocell B 1oJjie MeTKH ocen.

MosxHo nocTpouTs A0 16 pa3Hbix rpadukos. Kaxnomy rpaguky cooTBeTCT-
BYET CTPOKa B MPOKPYUYMBAOIIEMCS CIIUCKE, KOTOPBIM OTKPOETCS, ECIU B JUAJIOTO-
BOM OKHE JiIs (hopmaTrupoBanus rpaduka menkHyTh mo Bkiaaake Traces (Tpaccu-
poBka). Ha 3Toil BKJ1ajKke MOKHO MU3MEHUTH IMAPaMETPhI: THUII, [[BET, TOJIIIMHY JIH-
HUU.

[To mepe mosBrnenust HOBBIX rpadukoB MathCAD craBuT B COOTBETCTBHE
KKJIOMY OJHY U3 3TUX CTPOK.

3ananus
3aoanue
[TocTpouts rpaduku GyHKIIMIA:
BapuanTt DyHKIUS OJHOM TIepe- Kpusas, 3anannas DyHKIUA IBYX
MEHHOH napaMeTpUIeCcKu MIEPEMEHHBIX
1 3 2 1 x=t-3rx (X y
y=—=+=+=— \ z = sin| — |cos| —
X xT x y=t —6- arctg(t) y X
2 2 1
x=4cos"t z=—
3/..2 4/.3
=xx—\x" +4
y=fx =i * y=4sin’t arctg%
3 e x = sh(t)—t
y =In(3x)+ z=x"y—xp°
(3x) 7 = ehlt) 1 y—xy
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4 _x2_\/; x:t X
Y= 1—x y=t+2-arctg(l) z=e"’
5 2 x =2-(3cost+cos(3t
- ( o Gr) z=4,25x-¢" +6t
x4l y =2-(3sinz +sin(3t))
6 . x=1+3t+1 o+
y =sinx—4cosx Z=——
y=t-3t+1 Xty
7 3t
SRETE
y = x’tgx 32 z= ln(x+w/x2 +y° )
ST
8 3 =1 !
— \/; o e,, z:ln(tg£)
CoS X y=t-e Yy
9 — 5 x=3t+1
_cosx s?nx : z:ln(x2+y2)
COSX +sin x y=t +2t
10 ) x=t+e"
y:(1+x )arccosx 5 z=x"
y=2+e
11 t
x:—3
t+
y =+ x*arctg(x) %743 z=(1+1gx)
((+3)
2 | _ x=Inft+r) x4y
y =sinx-arcsinx z=
y=t-Nt> +1 x=y
13 2 _ X =6cost —3cos(2¢
- 1 ) i ( ) z:—ln(x2+y2)
lgx y = 6sint —3sin(2¢)
14 x =2cost x>+’
y=x-cosx-lnx , =—
y =3sint X" =y
15 x=t =31

y=tnfe)

y=t -6 arctg(t)

Conep:xkanue oTuéTra

1. HaumeHoBaHue u 11716 paObOTHI.

2. I'paduku pyHKIIMIA.

38




IIpakTnueckoe 3ansaTue Ne 7.
Pacuér ueneil nocTosHHOro Toka. CpaBHeHue pe3yJibTaATOB PacyeToB B
Mathcad ¢ pesyabraramu moaeaupoBanusi B NI Multisim

Henw 3anamus:

[Tprobpectn HaBbIKK pacuéra emnei moctossHHoro Toka B Mathcad. Cpas-
HUTH PE3yJbTATHI TOJTYYCHHBIC B MPAKTHUECKOW paboTe Ne2 ¢ pesynbraTamu
pacuéroB B Mathcad.

3aaHus U MeTOAUYECKHE YKA3aHUA K UX BbINOJTHEHUIO
1. PaccunTaTh 3Hau€HUs TOKOB B BETBSIX CXEMbl U HAMPSHKEHHS HA ydacTKax
nenu (Ilpaktuueckas padora Ne2, pucyHok 2.1) npu pazoMKHyTOM Kitoue. [lan-
HBIC JIJIs1 pacuéra B3sTh U3 MpakTuueckor padboTel No2 (tabmuma 2.1).
PacuyeT nenu BHIMOJIHUTD, UCTIONB3YS 3akoH OMma:
1.1. OnpenenuTh SJKBUBAJIEHTHOE CONPOTUBIICHUE LIETIN:

R R
JK8 = — + R4 (71)
R +R,
1.2. OnpenenuTh TOK B HEPA3BETBIECHHOM YacTH LenH /:
E
[ =— 7.2
2 (7.2)

IK6

1.3. Onpenenuts Hanpsiokenus: Ug; u Uy, . Hanpsbxkenus Ug; u Uy, paBHBI,
TaK Kak 3JIEMEHTHI R; U R, BKIIOUEHBI apajliesibHO.
(%Z%fdé¥i (73)
1.4. Onpenenute HanpsikeHUs: Ugs 1 Ugy:
Ug; = 0, Tak KaK B BETBU C CONPOTUBIICHUEM R; OOPHIB.
U,, = IR, (7.4)

1.5. Onpenenuts TOKM B BETBAX CXEMBI:

U
I, ==& (7.5)
R1 Rl
U
I, =2 (7.6)
R R2
Iz; = 0, TaK KaK B BETBU C CONPOTUBIICHUEM R; OOPHIB;
U
[, =2 (7.7)
R R4

2. PaccuntaTh 3Ha4€HUsI TOKOB B BETBSIX CXEMbI U HANPSKEHUS HA y4aCTKaX
LEIU IIPU 3aMKHYTOM KJIFOU€.
Pacuer nenu BbINOJHUTE, UCIIOJIB3YA 3aKOH OMa:
2.1. OnpenenuTs 3KBUBAJIEHTHOE CONPOTHUBIICHUE LETIN:
=, R (7.8)
R +R, R,+R,
2.2. Onpenenuth TOK B HEpa3BeTBIEHHON yacTu uenu / no popmye (7.2).
2.3. Onpenenutsh HanpsibkeHus: Ug; u Uy, o dpopmyiie (7.3).
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2.4. Onpenenuts HanpsikeHus: Ug; u Ug, . Hanipsxkenust Ug; u Uy, paBHBI,

TaK Kak 3JIEMEHTHI R; U R, BKIIOUYEHBI NapajlIeIbHO.

R,R,
R, +R,
2.5. OnpenenuTh TOKU B BETBSIX cxeMbl o popmynam (7.5) — (7.7)
UR3

R3

3. IlomydeHHbIE pe3yNbTaThl 3aMIUCaTh B TAOIHITY 7.1

Tabmuma 7.1

Ups =Upy =1

Ipy =

(7.9)

(7.10)

ITonoxeHune Kiro4a [TapameTpsl nenu Pe3ynbrarel pacuéra

Uaba B

I, A

[Rla A

Uri, B

Ir2, A

Kirou pazoMKkHyT U B
R2,5

Irs, A

UR37 B

IR4: A

Cxema ¢ HCTOYHUKOM
UR47 B

=AS Uar, B

I, A

[Rla A

Ur1, B

[RZJ A

Kirou 3amMkHyT U B
R2,

Irs, A

UR37 B

IR4: A

UR47 B

4. CpaBHI/ITB PE3YJIbTAThI BBIUMCIICHUN C IMOJIYYCHHBIMH PE3YyJIbTaTaAMH B

npakTuyeckoi padbore No2.

Conep:xkanue oTuéTra

1. HaumeHnoBanue u 11esb paboTHI.
2. TaGnuia pe3yabTaTOB BEIYHCIICHUN.
3. BeiBog no pabore.
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IIpakTnueckoe 3ansaTue Ne 8.

PacuéT ueneit nepeMeHHOro Toka. CpaBHeHnue pe3yJibTaTOB pacyeToB B
Mathcad ¢ pesyabtaramu moaeaupoBanusi B NI Multisim

Henw 3anamus:

[Iprobpect HaBBIKM pacuéTa MapaMeTpoOB IETNe MEePEeMEHHOTO TOKa B
Mathcad. CpaBHUTH pe3ynbTaThl MOTYYCHHBIE B IPAKTHUECKOH pabote Ne3 ¢
pesynbTatamu pacuétoB B Mathcad.

3auamm H METOANICCKHUEC YKAa3aHUA K UX BBIIIOJIHCHHUIO

1. PaccunTaTh mapameTphl ey NPUBEIEHHON B MpakTHUYEeCKo padote Ne3
(pucynok 3.1). Ucxoaubie nanHble qaHbl B Tabuuie 3.1 u B pe3ysbTaThl U3Mepe-

HUM U3 MpakTUuecKon padboTsl No3

[TommHOE cOnpOTUBIECHHUE LETH:

U
Z=— 8.1
7 8.1)
NHayKTUBHOE CONMPOTHUBIICHUE KATYIIKHU:
X, =2n7L (8.2)
EMKOCTHOE cCOnpOTUBIEHNE KOHIEHCATOPA:
1
Xo=—— 8.3
e (8.3)
PeakTuBHOE CONPOTUBIICHUE:
X=X,-X. (8.4)
Koadpumment momiHoCTH:
cosQ =— (8.5)
VYron caura das:
. X
= arcsin— 8.6
@ ~ (8.6)
N3 TpeyrosibHMKa MOILIHOCTEN:
S=Ul (8.7)
P=Scosgp (8.8)
Q=Ssing (8.9)
[TomyuenHble pe3ynbTaThl 3aMucaTh B Tadbmuiry 8.1.
Tabmma 8.1
DJIeMEHTEI nenn Brruncnennrle 3HaueHUS
Z,0m | X, Om cosQ 1) S,BA | P,Br | O, Bap
Ilens B 11eoM
Pesucrop
Karyiika HHIYKTUBHOCTH
Konpgencarop

2. Paccunrtarh mapameTpsl 1IeNU NMPUBEAEHHON B IpakTU4YecKon padoTe Ne3
(pucynok 3.6). Ucxoaubie nanHble qaHbl B Tabnuie 3.1 u B pe3ysbTaThl U3Mepe-

HUM U3 MpakTUuecKkon padboTsl No3
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[Tonnas IMPOBOAUMOCTD:

_L
ay

AKTHBHAas TPOBOJUMOCTb BETBH C PE3UCTOPOM:

1
8r =

R
AKTHUBHASA MNPOBOAUMOCTDL BETBHU C MHAYKTUBHOCTBIO!
RL
8 =77 o7
"R+ X?

AKTUBHas IMPOBOAMMOCTDb BETBU C KOHACHCATOPOM paBHA HYJIIO.

PeakTuBHAas MPOBOAMMOCTH BETBH C PE3UCTOPOM PaBHA HYIIIO.
PeakTuBHAas MPOBOAUMOCTH BETBH C HHIYKTUBHOCTHIO:
— XL
ORI+ X!
PeakTuBHas MPOBOUMOCTB BETBH C KOHJICHCATOPOM:
1
X2
Koaddurment momHocTu onpenensiercs no popmyie:
g

cosp ==
y

VYron casura a3z onpenensercs mo Gopmye”

L

C =

. b
@ = arcsin—
y

(8.10)

(8.11)

(8.12)

(8.13)

(8.14)

(8.15)

(8.16)

[TonHasi, akTUBHAs W pPEaKTUBHAs MOIIHOCTH OMpeeseTcs mo Gopmynam

(8.7), (8.8), (8.9), COOTBETCTBEHHO:

[TomyuenHble pe3ynbTaThl 3aMKUCaTh B TAOIUILY 8.2.

Tabmua 8.2

OJIeMEHTHI LIENU

Brrancnennble 3HaUCHUS

y, Cm

G, Cm

b, Cm

cosQ

4

S, BA

P, Bt

0, Bap

Llens B 11emoM

Pesucrop

Karymka  uHIyK-
TUBHOCTHU

Konpaencarop

Copnep:xanue oTuéra

1. HaumenoBanwue u 11esb paboTHI.
2. TaGnuia pe3yabTaTOB BEIYMCIICHU.

3. BeiBog o pabore.

42




IIpakTnueckoe 3ansaTue Ne 9.
OcHoBbI padoTsl ¢ rpadpuueckum pegakropom KOMITAC 3D.
BrinoJiHeHHe IJIAHA OCBELCHUS Lexa

Henw 3anamus:

N3yuenune nmporpaMmMHOTO MHTEpdEiica, HACTPOEK TrpaduecKkoro peaakTopa.
N3yueHnne ycrmoBHBIX TpapuiecKuXx 0003HAYCHUH JJIEMEHTOB W OYKBEHHO-
1M(POBBIX 0003HAYEHUI HA IIEKTPUUECKUX CXeMaX, BBITOJHEHHE padovero
YyepTeka OCBETUTEIHLHOM CETH 1eXa.

O0mue cBegeHun

1.1 Ilpozpammustit unmepdpeiic cpaguueckoii cucmemvt KOMIIAC

Jlnis 3amycka cuctembl Heo0xoaumo BbiOpaTh MeHio Ilyck / Bee mporpam-
mMbl / ACKOH / KOMITAC-3D V16 . MoxHO BBIOpaTh yKa3aTeIeM MBIIIN Ha T10-
Je paboyero cronia spJblK MPOrpaMMbI ® 1 gBaxb HICJIKHYTh JIEBOM KHOIKOU
MBIIIH. YTOOBI OTKPBHITH JOKYMEHT, HEOOXOJMMO HakaTh KHOMKY OTKPBITH Ha
naHenu HHCTpyMeHTOB CTanaapTHas . UToObl HaYaTh HOBBIM JOKYMEHT, HAKMHU-
Te kHOmKy Co3aaTth Ha mnaHenun CTaHAapTHAS WM BBIOJHUTE KOMaHIY
@aiin/Co3aaTh U B OTKPBIBLIEMCS THAIIOTOBOM OKHE BBIOEPUTE THI CO3/1aBAEMO-
ro gokymenTa u Haxxmute OK .

Jlnis 3aBepieHust paboThl ciaeayeT BeIOpaTh MeHio Maiin / Beixoa, komOu-

Hauuio kiaBull Alt-F4 niy menkHyTh Ha KHOIIKE _@I3aKpblTb.
[Tocne 3amycka mporpaMMbl Ha 3KpaHe MOSBUTCS OKHO C M300pakeHHUEM
CTaHJapTHOM NaHeu, NOKa3aHHOe Ha puc. 9.1.

thafin  BWa  CepeMc  Cnpaeka  BHOnMoTEKK

Dz | | B o | §?

Pucynok 9.1 — I'maBHOe 0KHO TIporpamMmsl rocie 3arpy3ku cuctemsl KOMITAC

Camasi BepxHsis CTpOKa CIIYKUT JJis1 BbI30Ba BbINAalONIMX MeHi0. B cepe-
JIMHE 3KpaHa pacrnoJiaraercsi pabodas o0JacTh, MOJ KOTOPOW pallMOHAIbHEE BCETO
pacnionarate Mecto i Ilanenn cBoiicTB. CTpoka coo0mIeHN — camasi HUKHSS
CTpOKa 3KpaHa

Bxe 3aBUCHMOCTH OT TOTO, C KAKUMH JIOKYMEHTAMU MPUXOIUTCS paboTaTh,
Ha JKpaHe BCerja pPEeKOMEHIyeTcs OoToOpaxaTh MaHelu HHCTpyMeHTOB CTaH-
naptHasi, Bua, Texymee cocrosinue, Komnakrnasi. Hike npuBeneHo coneprka-
HUE MYHKTOB ['JIABHOT0 MEHIO.

1.1.1 Bvinaoarowee menro nynkma Daiin

B Brimaparomiem Menro ®@aiin (puc. 9.2) HaXoasATCS OCHOBHBIE KOMAH bl pa-
60ThI ¢ (aiimamu nokymeHToB — Co3aath, OTKpbITH, COXpAaHUTH U T. . 371€Ch
K€ HAXOJATCS KOMaHbl MPEABAPUTEIHLHOIO0 MPOCMOTpPA JOKYMEHTA, MO3BOJISIO-
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M€ OLEHUTh, KaK CO3JJaHHBIN YepTex OyAeT BBIIVISIETh HA JIMCTE, U KOMaH/a Bbl-
BOJa JIOKYMEHTa Ha Ie4yaTh. B HM)KHEW 4acTh MEHIO HaXOJUTCS CIMCOK HEJIaBHO
PEIAKTHPOBAHHBIX JTOKYMEHTOB. MOXHO HayaTh pabOTy C JOKYMEHTOM, MPOCTO
BBIOPAB €ro M3 ATOTO CIHCKA.

| tarn | Bva  CepBMC  Crpaska BrOnMOTERE 5Hﬂ,| CepeMc  Cnpaska  EHBnMoTERH
: D ok ChrlM : i CTpOKE COOBLLEHHH | fx | .‘.‘?! !
—a “— .
= CTKpeITE.. Ctrl+0 | [aHenH HHCTPYMEHTOE P| MNaHene CEOHCTE |

1 EX\YEPTEM, _1.CDW MepetMeHHbIE

g 0. \OTeeTe Komnact3a.Frw 3= e WL =t

Q0. A7 Frw

v | CTaHaapTHaA

¥ | KoMnakTHas naHens

Belxoa

Bra

W TBK'}.I'LLLBE COCTOAHHE

Pucynok 9.2 - Beinagaroiee MEHIO

nyHkTa Dain v | TeomeTpia

~ | Pazmepel

» | OA03HaYEHHA

m PEﬂaKTHDDBaHHE
Pucynok 9.3 - Coneprxanue onuuii MeHro Buj

1.1.2 Boinaoarowee menro Buo

Mento Buj 1o3BosisieT akTUBU3UPOBATH JTH00YI0 MaHE b, BOCTIOIb30BABIIKCH
crpokoi IlaHesu MHCTPYMEHTOB. [[71 3TOTO HYKHO LIEIKHYTh JIEBOM KJIABUILEH
MBI B BBINAIAFOIIEM MEHIO 110 TyHKTY [laHeJm MHCTPyMEHTOB.

[TosiBUTCS BCIUTBIBAIOIIEE MEHIO, MOKa3aHHOE Ha puc.9.3. IllenkHyB MbIlIbIO
M0 Ha3BaHHMIO HYXXHOM MAaHEJIH MHCTPYMEHTOB BO BCILIBIBAIOIIEM MEHIO, YBUJIUM,
YTO Tepe] BRIOpAaHHBIM HAa3BAHUEM IaHENI MOSIBUIACH Tajouka B *KEITOM KBajpa-
T€, a caMa MaHelb 0TOOpakaeTcsl Ha SKpaHe KOMITbIOTEpa.

1.1.3 Buvinaoatrowee mento Cepguc

B Brinmagaromiem MeHio CepBHC HAXOASATCS KOMaHIbI, P MOMOIIM KOTO-
PBIX MOKHO HAaCTPOUTH BUJ JOKYMEHTA, TUM JUHUMN, MPOU3BECTU HACTPOUKU HH-
Tepdeiica, a TakKe MPOU3BOAUTH PA3IUYHBIC PACUEThI (IUIONIAIb TMOBEPXHOCTH,
00BEMBI H T.11.).

DTO MEHIO SIBJSIETCSI KOHTEKCTHO 3aBUCUMBIM. CTPOKHM 3TOT0 MEHIO MOKa3a-
HbI Ha puc. 9.4.

copen: | rpsers_pvonens

MeHeawep BrbmaTer... Hoeeie aorumere | Wanore |
] '?@ BRIrpy3uTE Bre BHOmMoTEKH CtrH-Shift+F12

THMB! ATOHEYTOE, ..
==

CTHAM MHMA, Yepres PparteHt  TercToewid  Cneuwdwka... Chopra Hetane
AOKYMEHT

CTHAM WTPHXOBOK. .,

CTHAW TEKCTOE. .,
e k. | OTmeHa | LCrnpaeka

THME! QCHOBHELS HIAMHCEH. ..

Pucynok 9.5 - JluanoroBoe OKHO JJisi BEIOOpA THUTIA
JTOKYMEHTa

CupOprHNEHHE YEpTEMEH, .,
OhOprNEHHE TEKCTOBLIX AOKYMEHTOE. ..

CTHAM COELMEHICALHEA, .,

:J KanekynaTop

Pucynok 9.4 - Bemmagaroiee MeHI0
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nyHkra CepBuc

1.2 Tunwvt 00Kymenmoe

Jlsist Toro 4toObl CO37aTh HOBBIM JOKYMEHT, HEOOXOAMMO IIETKHYThH IO
KHOTIKE Co3naTh Wiu OJHOBpEMEHHO HaxkaTh coueTaHue kiaBuil (Ctrl+N).
[Tocne aToro nosisutcs Auanorooe okHo HoBblil JokymeHT (puc. 9.5).

JlaHHOE OKHO TTO3BOJISIET BHIOPATH TUIT CO3aBAEMOTO JOKYMEHTA.

1. Yepre:xk — ocHOBHOM Tun rpaduyeckoro nqokymeHnta B cucreMe KOM-
ITAC. Yeprex comepxut rpaduyeckoe u300paxxeHue U3Aeius B OJJHOM WIIU He-
CKOJIbKUX BHJaX, OCHOBHYIO HAJIIIUCh, PAMKYy M BCETJa COACPKUT OJUH JIUCT 3a-
JAHHOTO ToJib30BaTesieM gopMmara (puc. 9.6). daiin yeprexa UMEET pacIlIMpeHue
.cdw.

2. ®dparMeHT — BCIIOMOTaTeNIbHBIA TUN Tpaduueckoro nokymeHrta. Ppar-
MEHT OTJIMYAETCS OT YepTeka OTCYTCTBUEM PAMKH, OCHOBHOW HAJIUCU U APYTHX
00BeKTOB 0(hOpPMIICHHSI KOHCTPYKTOPCKOTO JTOKYMEHTa. Bo ¢parMeHTax XpaHsaTcs
CO3JJaHHBIC THITOBBIC PEIICHMS IS MTOCICAYIONEr0 UCIIOIB30BaHMS B APYTHX JO-
kymeHTax. daiin ¢pparmenTa numeet pacumpenue frw.

3. TexcToBBIi 10KYMeHT (pactmmpenne daitma kdw).

4. Cnennduxanus (pacmmpenue Qaitna .Spw).

5. Coopka (pacmmupenne daitna .a3d).

6. leTajb — TpexMepHOe MojienrpoBanue (paciupenue daiina .m3d).

J Paiin  Penaktop  Brewenwte  Bua  Boraska  Mhotpymedter  Cepewc  OkHo  Copaeka
ID-cd| @k fadsem . |Q&a|a wse ||+ H|F %=
| - |l g0 |9 @ L] T | vy men wre

]

e
+

on

[}

L

s vELTl
T A

T

I¥. {1

TR | |
I

(5] T

‘AN AL2BE2 08N

Fanpelad LTI

|v|

a @’H_f—ln Tl|253-891 ||'?-?9? ||:|T2| " ||:|Q,r|uﬂa| ||:|§ron| |ETHﬂb|
g A5 OTpesokK

|HK6)KHTB Ha4aneHY TOYEY OTPESKS MW BEE0MTE EE KODPOWHATEI

Pucynok 9.6 - PaGouee okHO mpu BeI30BE JOKyMEHTa YepTex
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1.3 Ilanenu uncmpymenmoes

Hst ymo6ctBa pabotel B cucteme KOMITAC mMmeroTcss MHOTOUHCIICHHBIC
NaHEJI UHCTPYMEHTOB C KHOIIKaMH, KOTOPbIE COOTBETCTBYIOT ONPEIEIECHHBIM KO-
MaHJaM cucteMbl. Ecnu ykaszarenb MbIIIM 33J€pKaTh HA KaKOH-TMO0 KHONKE Ia-
HEJIU MHCTPYMEHTOB, TO Y€pe3 HEKOTOPOE BpeMsl MOSBUTCS Ha3BaHUE ATOW KHOI-
KH, a B CTPOKE COCTOSTHUIM — KpaTkas pacmudpoBka ee nencTBus. s akTuBu3a-
MY KHOIIKM YCTAHOBUTE Ha HEE yKa3aTellb MBIIIN U LIEJIKHUTE JIEBOW KIIaBUILIEH.
KHOIKM, NMeroIye MaJ€HbKUIl TPEYTOJIbHUK B IIPABOM HUYKHEM YTy, MOTYT BbI-
3bIBaTh PACIIUPEHHYIO (IOMOJIHUTENbHYIO) MaHelb HHCTPYMEHTOB. [l 3TOro Ha
TAaKOW KHOIIKE HYHO INPUIEPKAaTh HAXKATOW JIEBYIO KJIABUINY MBIIIU, U YEPE3 He-
KOTOpPO€ BpEMsI MOSIBUTCSI PACLIMPEHHAS NTaHEJIb MHCTPYMEHTOB C KHOIIKaMH, OIl-
PEAETSAIONUME Pa3InYHbIE CIIOCOObI IEHCTBUSI.

1.3.1 Ilanenv uncmpymenmos Cmanoapmuas

[Tanens nHCTpYMEHTOB CTaHIAapTHAasl IPUCYTCTBYET MPAKTUYECKU BO BCEX
OKHAaX B Pa3IMYHBIX PEeKUMaxX pabOThl C OONBIIUM WM MEHBIIUM HaOOPOM KHO-
MOK BBI30Ba 00X KoMaHA. Huxke mpuBenena pacmmdpoBKa KHOMOK 3TOW MaHe-
M.

& OTKpPBITH — BBI3BIBAECT JUAJIOTOBOE OKHO BblOepure aiiibl aas1 oT-
KPBbITHSL.

H CoxpaHurthb — BbI3BIBaECT JUANIOroBoe OKHO BhiOepuTe (aitnbl Ajs 3a-
MHCH, C TIOMOILbIO KOTOPOTO MOYXXHO COXPaHUTb (paii.

¢ ITeyaTsb — MMO3BOJISIET HACTPOUTH MAPAMETPHI BBIBOJA TEKCTOBOTO JIOKY-
MEHTa Ha Ie4aTh.

(4| IIpexBapuTeJbHBIA MPOCMOTP — MO3BOJSET MEPEUTH B PEXKUM Ipel-
BapUTEIBHOIO MPOCMOTPA U NIEYaTH TOKYMEHTOB.

|'4% Bplpe3aTb — yJanseT BbIACICHHbIE 00BEKTH U TIOMEIIaeT ux B Oydep
oOMeHa TaHHBIMH.

KonupoBarth — 1elCTBYET TaK K€ KaK U KHONKAa BbIpe3aTs, TOJBKO BbI-
JeJIeHHbIE 0OBEKTBI OCTAIOTCSI HA MECTE.

# BceTaBMTB — MO3BOJIIET BCTABUTH KOMUIO COACPKUMOTO Oydepa oOmMeHa.

|'®% OTMEeHUTH — OTMEHSET MPEIbIAYIIee ACUCTBUE MOJIL30BATENS, & KHOII-

ka | [IoBTOPUTH — BOCCTAHABIMBAET OTMEHEHHOE JeHCTBHE.

Menemkep 0M0JIMOTEK — BKIIIOYAET WM OTKIIOYAET OTOOpakKeHHE Ha
skpaHe MeHemkepa OuOaumorek — cucremy ynpasieHus KOMITAC-
ONOIMOTEKaAMHU.

fo! TlepeMeHHBIe — BKJIFOYAET WJIM OTKIIOYACT OTOOpaKCHWE Ha JKpaHe
nuanoroBoro okHa IlepemeHHble isi pabOTHl C MEPEMEHHBIMU U YpaBHEHUSIMU
rpaduuecKkoro 10KyMeHTa JCKH3

1.3.2 Ilanenv uncmpymenmos Buo
NHcTpyMeHTanbHas aHeab Bua BKIIIOYAET KHONKH, COOTBETCTBYIOIIUE OII-
peaeIeHHBIM KOMaH/1aM:

QAQAIRY  * xHONKH, MO3BOJAIONIME YIIPABIATH MACIITAGOM HM300pa-
YKEHUS U3IEIHSL.
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&~ YnpasjeHHe OpHMeHTalueil MOAeJM — BBIBOJAUT HA 3KPaH IUAJIOr0BOE
okHO OpuenTanus Bujaa. PabotaeT npu BKIOUEHUH JOKyMeHTa JleTalb.

< CABUHYTb — MO3BOJISIET CIBUHYTH N300pa’KeHNE B aKTUBHOM OKHE.

22 TTpubdaAuM3UTHL / OTAAJUTH H300paKeHHe — TMO3BOJSET TUIABHO MEHSTH
MacIITad, mpuodIuKasi UM 0TS U300paKeHHE.

¥ OO0HOBHTHL HM300paKeHHe — TO3BOJIIET OOHOBUTH M300pakeHHE B aK-
TUBHOM OKHe. [Ipu 0OHOBIEHNN MacmiTad OTOOpaKeHHS JOKyMEHTa B OKHE HE W3-
MEHSETCS.

= IMokazaTh Bee — u3MeHsET MacTab OTOOpaKEHHS B AKTUBHOM OKHE
TakUM 00pa3oM, YTOOBI B HEM OBbLI BUJIEH NMOJHOCTHIO BECH IOKYMEHT.

1.3.3 Ilanens uncmpymenmos Texyuiee cocmoanue
|ths0 = | S0 - |9 o T2 vy e

OOmwmii BUA MaHeau UHCTPYMEHTOB TeKyllee COCTOSIHUE 3aBUCUT OT PEXKHU-
Ma, B KOTOpOM padoTaeT cucrema. Tak OHa BBITJISIIUT MpU paboTe ¢ JOKYMEHTOM
Yeprex.

KOMEIHI[BI PCIKHUMaA pa6OTBI CUCTCMBI:
4
[ 1 50

" Texkyuiuii mar Kypcopa — B oJjie ClipaBa 0TOOpa)kaeT 3HAaUCHHE
miara Kypcopa, To €CTh pacCTOsSIHUE, Ha KOTOPOE MEPEMECTUTCA KypcOp MPHU OJHO-
KpaTHOM Ha)KaTUU KIJIABUIIIH MTEPEMEIEHUSI.

|® - Cocrosinme BMIOB — BBIBOIUT HA SKpaH AHAIOropoe okxo Co-
CTOSIHME BHIOB, B KOTOPOM MOKHO U3MEHHUTH MapaMeTpPhl CYIIECTBYIOIINX BUIOB
U CO3/1aBaTh HOBBIC BUJIbI.

= = Texymuii ¢j10M — BIBOJUT Ha SKpaH AuanoroBoe okHo CocTosiHue
CJI0€B , B KOTOPOM MOKHO U3MEHHUTh MapaMeTphl CYIIECTBYIOIIUX CIIOEB U CO3/aTh

HOBBIE CJIOH.

|2 Hacrpoiika ri00ajJbHbIX NPUBA30K — MO3BOJISIET BKIKOYUTH WU OT-
KITFOUNThH KaKue-Ir00 TII00aTbHBIC IPUBSI3KH U HACTPOUTH UX padoTy.

i 3al'lpeTI/ITb NMPHUBA3KHU — OTKIIOYACT IICﬁCTBPIC BCEX I'JI00AJIBHBIX IIpUBA-
30K.
it - CeTKA — I03BOJISCT BKJIIOUUTh WM OTKIIOYUTH OTO6pa)KCHI/IC BCIIOMO-
FaTCHBﬂI‘/’I CCTKH B aKTUBHOM OKHE€.

Lt Nokanenas cucrema KOOPAMHAT — TMO3BOJISET CO37]aBaTh B TEKYIIEM
BUJIC YSPTEKa WM (PparMeHTa pas3IuHbIC JIOKATBHBIC CUCTEMbI KOOPMHAT.

T OpTOroHajbHOEe YepueHne — CIyKMT Il TIepexoa B PEXKHM OPTOro-
HAJILHOTO YSPUCHUSI.

Tk 59 77 . KoopaMHATBI Kypcopa — OTOOPaKaroT TEKYIIUe 3Hade-
HUS KOOPJIMHAT Kypcopa 0 OCSM B TEKYIIeH CHCTEMe KOOP/IMHAT.

1.3.4 Ilanenv uncmpymenmos « Komnaxmmuasny

NuctpymenTanbHas nanenh KoMmnakTHas o0iierdaeT mepeKiIroueHUE MEexk-
Iy UHCTPYMEHTAIbHBIMU MAHESIMU U SKOHOMHUT 1oJjie padoyeit obnactu. [lanenan
CBOWMCTB TIpeJHA3HAUYC€HA JJI1 YMOpaBJICHUS MPOIECCOM BBHIMIOJIHEHUS KOMAaHJbI.
Braaaku [lanenn cBOMCTB coaep:kaT MOJIS U NEPEKIOYATENIH, TPU MOMOIIU KO-
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TOPBIX MOKHO HETIOCPEJICTBEHHO ONMPENEIATh MapaMeTphl CO3/1aBaeMbIX 00BEKTOB
Y OMPEAENATh uX cBoicTBa. KonnmuecTBo BKIaJOK 3aBUCUT OT KOHKPETHOM KOMAaH-
Il UTOOBI NEpelTH Ha HYXHYIO BKJIAJKY, HEOOXOIUMO IIEJIKHYTh M0 HEH JIEBOU
KJIQBUIIICH MBIIIIH.

1.3.5 Ilanenv uncmpymenmos « Ilanens ceoiicme »

ITaHesb CBOMCTB CIYXKUT ISl YIIPABJICHUS MapaMeTpaMy KOMaHJbl U MPO-
[IECCOM MX BBINOJIHEHUS. [Ipr 3TOM BO3MOXHBI pa3JIMUHbIEC MIPEICTABICHUS OJTHOU
u Ttoii e [lanean cpoiicTB. Hanpumep, Ha puc. 9.7 npeacTaBieHo U300pakeHue
IIanesu cBOMCTB NIPU BHINOJIHEHUU KOMAaH/Ibl OKPYKHOCTbD.

i SB[ T T Degn 0| i Crage. ——— =

me e i

Pucynok 9.7 - Bua Ilanenu cBOMCTB IpH BBIMOJHEHUH KOMaHAbl OKPYKHOCTh

CrneBa ot Ilaneau cBoiicTB pacnosoxkeHa Ilanesas cnenuaJbHOr0 ynpas-
JeHus (puc. 9.7), koTopas MO3BOJSET KOHTPOIUPOBATH MPOLIECC BBIMOIHEHUS Te-
KYIIIEH KOMaH/Ibl.

B Ila”enu crmenmuaabHOr0 yIpaBlIEHUS PACIIONOXKEHbI M300pakeHUs clie-
JQYIOIIMX KHOIIOK:

= Co3aarb 00beKT — (QUKCUPYET CO3/1aBAEMBIN I peAaKTUPYEMbI 00b-
exT. Mcrnonp3yercs B TOM Cily4ae, €ClIM OTKIYEHO aBTOMAaTHYECKOE CO3JaHue
oOBeKTa.

& TIpepBaTh KOMaHAY — 3aBEPIIACT BHITOJIHEHUE TEKYIICH KOMaH/IbI BBO-
J1a WIA peAaKkTUPOBaHUsl OOBEKTA.

¥ ABTOMaTHYecKoe co31aHne 00beKTOB — (TI0 YMOJTUaHUIO Haxara). Ec-
JIM OCTaBUTH ATY KHOIKY Ha)XaToH, TO BCE 0OBEKTHI OYAYyT CO37aBaThCsl HEMEIJICH-
HO TIOCJIE 3a/laHHsI HEOOXOIMMOI0 KOJIMYECTBA MmapaMeTpoB. Eciin KHONKa He Ha-
KaTa — mapaMeTpbl MOXKHO BapbUPOBATh, OLICHUBAS MX MPABIIIBHOCTH MO (paHTOMY
(KOHTYp B TOHKHUX JIMHUSAX) OOBEKTA.

® BbI30B CHPABKH — [O3BOJAET IONYYUTh CHPABKY MO BHIIOJHEHUIO Te-
KYIIIEH KOMaH/IbI.

S 3anOMHHMTb COCTOSIHHE.

1.4 IlocsienoBaTeJIbHOCTH BHINOJHEHUS Pa004ero 4yepreska

1.4.1 Co3z0anue 0oKymeHmos

J1y1st Toro 94TOOBI CO3/1aTh HOBBIN JOKYMEHT, HEOOXOIMUMO:

1) u3 BeImamaromero MeHro myHkTa Maiin BeiOpats komanay Co3aaTh;

2) B MOSIBUBIIEMCS AUAJIOTOBOM OKHE (pHUC. 9.5) MIENIKHYTh MBIIIbIO MO MHUK-
TOrpamMMe JOKYMEHTA, KOTOPBIM HYKHO CO3/1aTh, — UepTex.

1.4.2 3a0anue umenu uepmesica

[Tocne cozmanus nqokymeHTa Yeprex mosBUTCS pabouee moJie ¢ n300paxe-
HUueM gopMara A4 1 HauMeHOBaHUEM uepTexa — « Ueprex 0e3 umenu ». Coxpa-
HUTE 3TOT JOKYMEHT, TpUCcBOUB emy uMs — « I[lian ocBemenus ». /{15 aToro He-
00x01UMO:

1) Bo1Opath myHKT Daiij / COXpaHUTh KaK... ;
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2) yka3aTb B MOSIBUBLIEMCS] OKHE MAmKy, rje OyJeT COXpaHEH NaHHBIA J0-
KyMeHT (Hanpumep, Mou T0KyMeHTHhI);

3) B mose Umsi BBecTH « Il1aH ocBelieHUs »;

4) B nosBuBuiemcs: okHe MHdopmanusi o 1okyMeHTe Ha Bkiajake O0mue
cBeJleHHsl BBEIUTE CBOIO (haMUIIMIO, UMSI U OTYECTBO U, €CIIM HEOOXOJMMO, KOM-
MEHTapuH K JOKYMEHTY B OKHE C COOTBETCTBYIOIIIMM Ha3BAHHEM.

1.4.3 Hacmpotixa popmama uepmedsica

[Ipn co3manmm dYepTekKa MOMKET
noTpedoBaThCs U3MEHUTH (HOpMAT JIHCTA, P
mpudT W BHEIIHUHA BUA OTACITHHBIX P
aneMeHToB. Jligs  3TOro  HEeoOXOAMMO BiT3BHTE BB BparsHT
MOJy4UTh  JOCTYl K  HACTPOWKaM CapaHeTpe TekyLIErD YepTENs. .
dbopmara. Wmepie b

Pucynok 9.8 - lnanorosoe okHo ITapamerpsbi

Jsg aToro:

1) Ha paboyem moJie yepTexa MIEIKHUTE MPaBO KHOMKOM MBIIIHN U U3 TOSI-

BuBIIIErocs: MeHio (puc. 9.8) Beibepute nyHKT [lapameTpsl Tekyuiero yep-
TekKa,

2) B mosBUBIIEMCSl TuanoroBoM okHe « Ilapamerpsnl » BeIOpaTh CTPOKY
IMapameTpsl aucTa, a 3atem cTpoky @opmar (puc. 9.9);

3) WIEeNKHYTH JE€BOM KHOMKOM MBIIIU MO cTpoke dopMart; MOSIBUTCS AHAIIO-
TOBOE OKHO, B KOTOPOM HEOOXOAMMO yKa3zaThb TpeOyemblid (popmar mucTa. 3aKoH-
9B BBIOOp (hopMaTa M ero OpHEHTAIMIO0 Ha padoueM 1oJie, HE0OXOAUMO IIETKHYTh
Ha kHonike OK.

[lapame TphI

CucTeta ] HoBbie gokymeHTsr | BRULME YepTesk l T ekywes okHO ]
Il epoxoEarocTe ~ P oprar aMcTa
OTENOHEHMA hophEl M 63348 '
Jaronosok Tatnuue! f+ Craraprren DpMEHT aUMA
Auelika Tatnuue! OdiozHa4eHme L.
INuHuA pazpezalceyeHuA &3 - * ropusoHTancHas
Crpenka B3rnAga KpaTHocTe b
NuHuA pazpbiEa " BepTUKaTbHaA
[Nepek pRIEANWHECA OFEEKTE 1 ﬂ
+|- DBozHa4eHHE MSMEHEHHA
-I- MNapareTpel NMCTa 7 MonbzoBsaTenbokHE
Poprar _
Bua Al :
JcHOBHaA HagMMce
QeboprineHue
PazfeHHe Ha SoHbl
T EXHMYECK HE TPEBOEaHUA
Heyk.asaHHas WepoN0OEaTOCTE
T afnuua MEMEHEHMEA
MNapateToMsaUKA bt
O, ‘ OtreHa Crpaeka

Pucynok 9.9
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1.4.4 Macwmabuposanue uzobpasiceHus
Ha pabGodeMm mose Hadano oTcuera KOOPIMHAT BEAETCS OT JICBOTO HIKHETO

yria yeprexxa. Ha manenn Bua ykazan macmTad n300pakeHHs YepTeka KHOMKOU

0383873 [~| _ Texymmit MacmiTa6 . J{yis H3MeHEHNs MacIITada n300paKEHHS HyKHO

yKa3aTeJieM BKJIOYUTh KHONKY PACIIUPEHUs U BBIOPAaTh HEOOXOAMMBIN MacITal.

[Tpu HEOOXOAMMOCTH YBEIMUCHHUS WM YMEHBIICHU opMaTa depTexa npu
pabote ¢ n300pakeHUsIMU MPOKPYTUTH Kojieco MbllH. Eciu gpopmat yeprexa He-
ylayHO PpacIoJIO’KEH Ha pabodyeM IMoJe 3KpaHa, MOKHO KypcOpOM IepeMeliaTh
€ro, HIeJIKas 110 KHOIKE WM IOJIOCHI POKPYTKHU JI0 TEX MOP, ITOKA YEPTEX HE 3aii-
MET HY’KHOE BaM PacIioNoikKeHre. MoKHO BOCHONB30BaThCS TAKKe KHOMKOH * —
CnBunyTh Ha na"enu Buga.

Jlis yBenudeHus: Macutadba n300pakeHnus B OKHE MOCTPOSHU MOKHO BOC-
II0JIB30BAThCS MHCTPYMEHTOM Y BEJIMYHMTb MACIITA0 PAMKOM, PacroJIOKEHHBIN
Ha ITaHEJIu MHCTpYMEHTOB Bua. IIpu ucnosp30BaHMM 3TOW KOMaHABI HY>KHO Ipa-
(uyeckuM KypcopoM yKas3aTh 00JIacTh KpaHa, U300pa’keHUE B KOTOPOW HE0O0Xo-
JUMO YBEJINYUTb.

Jl1s1 5TOr0 HE0OXOUMO:

1) yka3aTh MIEITYKOM MBIIIH JIEBbIA BEPXHUIN YroJl OrpaHUYMBAIOIIETO Mpsi-
MOYTOJIbHHKA;

2) yka3aTb IpaBblii HIKHUWA YTOJ NPSIMOYTOJIbHUKA.

[Tocne sToro BeleneHHas 06J1acTh OyJeT yBeTUYEeHa.

1.4.5 Bvibop munog aunutl nocmpoenust u300paxiceHull

[Ipu mocTpoeHHH TeOMETPUYECKHX OOBEKTOB BO3MOKHO HMCIOJIB30BAHHE
pa3IUYHbIX TUIOB JMHUK, ycTaHOBIeHHbIX ['OCT 2.303-68. [{1g 3TOro ucCnoJib-
3yIOT pacumipeHne KHonku Ctmib, pacnonoxkeHHoi Ha IlaHeam cBoO#CTB mnpu
BKJIFOYEHHH COOTBETCTBYIOILEH KHOIKM MHCTPYMEHTaJbHOW maHenu I'eomerpust
(puc. 9.10).

[

(OCHOEHAA

TaoHKaA
Qcesan

— LWTpHxoBan
————— ¥TonuweHHan
== — TMyHETHR 2
— - —— (CeBan ocH.
— — — LUTpHx0BaA OCH.
BrnoMoraTensHasa
————— AANA NHHKH 0BpbIES
| Apyro cTHAE
: Auta — —iaf 1 T | I
0 @ 2} luiT2 | |l.idron| ICTHﬂb| H

e

Pucynok 9.10 - BeiGop TumoB TuHUAN

1.4.6 3anonnenue ocnosénoll naonucu

Komanna OcHoBHasi HAANKCh MOXXET OBITh BbI3BaHa kHomkamu CepBuc /
IHapamerpsl / ITapameTpsl Jucta / OcHoBHast HaANuUCh. [Ipu moMomnm 3Toi Ko-
MaHbl MO>KHO 3aMO0JIHSITh OCHOBHYIO HAJIMMUCh aBTOMATUYECKHU WJIM BPYUHYIO.

YToOBI OCHOBHAS HAAINCH 3aIIOJHSIACh aBTOMATHYECKH, HEOOXOAUMO IIO-

CTaBUTh TAJOYKy B OKOIIKEe METKH CHHXPOHH3HMPOBATHL OCHOBHYIO HANUCH
(puc. 9.11).
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i [lapameTphi E|g]

CucTema ] HoBbie AokymeHTEl T EKULMEA YepTes l Tekywes okHO ]

W epoxoEaTOCTE -~ CHHEPOHME SUMA LEHHE DCHOEHDMA HAAMHCH W MOLE
OTKANOHEHUA POPHbI W G353
Saronosok Tadnuusl

Aveiika TatdaMue

NuHWA pazpesalceyeHus
Crpenka earnAna

TNuHWA paspeisa
MNeperpriBaow Heca oSk ekTE

<

CHHEPOHKSMPOE STE OCHOBHYK HALNMCE

R

SETORSTHYEGK

~

no Sanpocy

<]

CHHAPOHWSHPOEATE SHAYEHHE MAacCel

o B S et et K.OMMYECTED SHAKOE NOCNE SanATom 2 El
= MapameTpe! MHeTa EQHHHUE! HEMEPEHWA MaCTE]
% KuAorpatdtsl
= o F
DEcHOEHAA HAAHCE =l
OpopraneHue B
PaztieHye Ha 30HEI
TexHUMECK HE TPEOOESHUA
Heuyk asaHHAA WepOX0BaTOCTE
T afnuua MareHeHME
MapameTouzauma i
' (0]4 | Orrena Crnpaexa |
Pucynok 9.11

[Tyaxt Odopmienne mo3BoNsSIET BHIOpaTh TpeOyeMblil CTHIIb OQOPMIICHHUS
miucta B cootBerctBur ¢ ['OCT. 1o ymomgaHuio HCHIONIB3yeTCs cxeMa odopmiie-
HUS IEPBOTO JIUCTa KOHCTPYKTOpPCKOro ueprexka cornacHo 'OCT 2.104-68.

J1J1st 3an10JIHEHHSI OCHOBHOM HAAMKMCH HEOOXO0IUMO:

1) ABax /bl MIETKHYTh JICBOM KJIABHIIECH MBIIIA HA TOJIE OCHOBHON HaJANKCH
Y OHAa IPUMET BUJ, MOKa3aHHBIA Ha puc. 9.12;

2) 3amoJIHUTh Tpedyemble rpadpl OCHOBHOM HaamucH (pasmep mpudTa Bbl-
Oupaercs aBTOMaTUYECKH);

AP doxgiee ) fad
Frapad. L Aycmef : o ) ERE: e
ﬁ? ok : : : : 300700 L] R, P, .

T ks, ; ------------------------------------ Aucm b Aucmof

W anumg, b

Pucynok 9.12 - OcHOBHast HAAMKUCH B MPOLIECCE €€ 3aMOJTHEHUS

3) wenkHyTh MbILIBIO IO KHONIKE Co31aTh, pacnojoxeHHol B [lanenu cme-
HHMAJIBHOIO YIIPABJICHUS.

3aganue
CornacHo cBOeMy BapHaHTy BeIUEpTUTH Ha (opmare Al rpadudueckyro pa-
ooty «Ilnan ocBenieHus mexa»

ITOCIEJOBATEJIBHOCTB PABOTHI.

1. AHanu3 Ha3HAuYEeHUS YepTexKa.

2. OnpeneneHue 3IEMEHTOB CUCTEMbI OCBEIICHUS
3. OnpenesieHue mocae10BaTEIbHOCTH TOCTPOEHUS.
4. BeInoHEHNE TTOCTPOECHU M.

5. 3anojiHeHHEe OCHOBHOM HAAIIHMCH.
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Bapuanm 8, 16, 24

IIpakTnueckoe 3ansarue Ne 10.

BbinosiHeHHe MJIaHA CUJIOBOI ceTH exa B rpagpuyeckom peaakrope KOM-
IHAC 3D

Henw 3anamusa:

N3ydenne ycrmoBHBIX rpapuuecKux 00O03HAUYECHUU AIIEMEHTOB U OYKBEHHO-
u(pOBBIX 0003HAUCHUH HA ANEKTPUIECKUX CXEMaX, BBHITIOJHEHUE paboUuero
yepTeKa CUIIOBOM CETH LeXa.

3aganue
CornacHo cBOeMy BapHaHTy BeIUEpTUTH Ha (opmare Al rpadudueckyro pa-
ooty «Ilman cuaoBOM ceTH 1exa

ITOCJIEAOBATEJIbHOCTB PABOTHI.

1. AHanu3 Ha3HAuYEeHUS YepTexkKa.

2. OnpeneneHue 3JEMEHTOB CUCTEMbI OCBEIICHUS
3. Onpepenenne mociae0BaTeIbHOCTH TTOCTPOCHHUS.
4. BeinoHEHNE ITOCTPOECHU M.

5. 3anmoyHeHe OCHOBHOM HAJIITHCH.
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Bapuaum 3, 11, 19
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Bapuanm 5, 13, 21
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IIpakTnueckoe 3ansaTue Ne 11.
A3bik nporpammupoBanus CC++. BBoj - BBIBOJ JaHHBIX.
nporpamma

Henw 3anamus:
N3yuyenune crmoco60B BBOAA TEKCTOBBIX M YHCIOBBIX 3HAYCHHUM C KIIABHATY-
PBbl, BBIBOJI IAaHHBIX HA KOHCOJIb

OO0mmue cBegeHns
1. Umena, nepemennvie, koncmanmor C++
[Ipu pemeHnn OOJBITUHCTBA 3a7a4 KOMITBIOTEP pabOTaeT ¢ JTaHHBIMU, II0-
JYYEHHBIMH OT MOJIb30BATEIIA.
N3mensromuecs ganaeie Ha3pBaroT — IIEPEMEHHBIMMA
ITocrostaabie mannbie Ha3piBaloT — KOHCTAHTAMM

IIprmMepsl KOHCTAHT: IIprMepbl nepeMEHHON BETMYHHBI:
Yucio nueu B Hexese - 7 Bospact uenoBeka
Yucio MecsitieB B roay -12 KonunyecTBo yyamuxcs B rpynie

Jl7isi CHMBOJTMYECKOTO 0003HAUEHUS BETUYHMH, (PYHKIIMA U T.II. UCIIOJIb3YIOT-
cst umeHa. B s3pike C++ nMeHa nepeMeHHbIX, (PYHKIINIA, METOK Ha3bIBAIOTCS UIICH-
TU(HUKATOPAMH.

Nnentuduxatopsl B s3blke Cut++ — 3T0 MOCIEA0BATEILHOCTh 3HAKOB, HAUH-
Haroujasicsi ¢ OyKBbl WM 3HaKa MO TYEPKUBAHMUSL.

IIpasuna cocmasnenus umen

[lepBbiii cMMBOJ AOKEH ObITh OYKBOM MM CUMBOJIOM MOJYEPKUBAHUS, 11O-
CJIETyIOIINE CHUMBOJIBI JOJDKHBI ObITh OyKBaMu, IU(ppPaMHU WM CHUMBOJAMH IOA-
yepkuBaHMs. B naeHTHUKaTOpax MOXKHO MCIOJIb30BaTh 3arjiaBHbIE U CTPOUYHBIE
JaTUHCKHUE OyKBBI, HU(PHI U 3HAK MMOTUYECPKUBAHUSI.

JlnvHa naeHTH(UKATOPOB MPOU3BOJIBHASL.

BepxHue u HUKHHE PETUCTPBI CUMBOJIOB PACCMAaTPUBAIOTCS KaK Pa3IUYHbIE.
CnenosarenbHo, count, Count u COUNT — 510 Tpu pa3Hbix uaeHTUdUKaTopa.

NnentudukaTtop HE MOXKET COBMNAAATh C KIIOUEBBIM cioBoM C++ wmm ¢
UMEHEeM OMOJMOTEYHOU (PYHKITUH.

Hwxe npuBeneHbl MpuMephl MPAaBWIBHBIX U HEMPABUJIBHBIX 3aIIUCEN HJICH-
TU()UKATOPOB:

IIpaBuiibHbBIE HenpasuibHble
abc 12X
Al2 a-b
NameOfPerson ac_ @
BYTES PER WORD zd®
high balance al.2
az vb
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Kniwoueswvie cnosa

Pan cinoB B sa3bike Cut+ mMeeT 0co00e 3HAYCHUE UM HE MOXKET HCIIONB30-
BaThCsl B KauecTBE MICHTU(UKATOPOB. Takue 3ape3epBUPOBAHHBIE CJIOBA HA3bIBaA-
FOTCS KITIOUEBBIMU.

IIprMeph! KIIFOUEBBIX CIIOB
if void
else main
case nt
do bool
enum float

llepemennvie

[lepeMeHHass — 3TO CUMBOJIMYECKOE 0003HAYEHUE BEIMYHUHBI B TPOrpamMMe.

3HaueHue mepeMeHHON (WM BeTMYMHA, KOTOPYIO OHA 0003HAYAET) BO BpeMs
BBINIOJIHEHHSI IPOTPAMMBI MOKET U3MEHSATHCS.

[lepemenHas — 3T0 CHMBOJIMYECKOE 00O3HAUCHHUE STUCUKH ONEPAaTUBHOM IMa-
MATH, B KOTOPOW XpaHATCS AaHHbIE. COOEpKUMOE HTOM SYEHMKH — OTO TEKYIIEe
3Ha4YEHHE ITIEPEMEHHOM.

ObvasneHue nepemeHHblx

B s3bike Cut+ mpexkie yeM HCHojIb30BaTh MEPEMEHHYI0, €€ HEOOXOAMMO
00bsBUTh. OOBABUTH IEPEMEHHYIO C UMEHEM X MOYKHO TaK:

[Tpumep: int x

B 00bsiBIeHNH NMEpBbIM CTOUT Ha3BaHHE TUIA MEpEeMEHHOM int (Lenoe uuc-
J10), @ 3aTeM UAEHTU(UKATOP X — UM NepeMeHHOMH.

Tun nepeMeHHOHN oOIpeaenseT, KaKue BO3MOKHbBIE 3HAUEHHS 3Ta NEpeMeEH-
Has MOXET MPUHUMATh U KaKHe ONepaluyd MO>KHO BBITIOJHATH HaJ TaHHOW mepe-
MEHHOM.

Tum nmepeMeHHON U3MEHUTD HEJIB3S1.

[loxa nmepeMeHHas X CyLIECTBYET, OHA Bceraa OyAeT LEeJIOro TUIa.

Koncmanmui

KoHcTanTa — 310 (puKCHMpOBaHHOE 3HAUYEHUE, KOTOPOE HE MOXKET OBbITh U3-
MEHEHO nporpamMmoi. KoHcTaHTa MOKET OTHOCUTBCS K JIIOOOMY 0a30BOMY THILY.
Crioco0 mpezacTaBieHUsI KOHCTAHThI ONpefensercss ee TUINOM. KOHCTaHThI Takke
Ha3bIBAOTCS JINTEPATIAMHU.

[Tpumep: const float pi = 3.14;

Obvasnenue Koncmanmol

CunTakcuc [Ipumep
const THII UMS; const bool b;
const TUN UMl = 3HAYCHHE; const float pi = 3.14;

B C++ npuHATO MCNOIB30BaTh CHMBOJIHYECKHE KOHCTAHTBI
[Tpumep: const int dWeek = 7;
3aTeM B mporpamMMe B Kau€CTBE 3HAYEHHUS KOJIMUECTBA JIHEW B HEJIETIE MOXK-
HO MCIOJIb30BaTh KOHCTaHTY dWeek:
days_total=4*dWeek;
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2. Tunwvt nepemennwvix, 00vas1eHue nepemennplx C++

S3b1k CH++ — 3TO CTPOro THIMU3UPOBAHHBIN SI3BIK.

JIrobast BenuumHA, UCIIONBb3yeMas B MpOrpamMme, MPUHAMIEKHUT K KaKOMY-
au0o THIy.

[Tpu m000M HCHOJB30BAHUM MTEPEMEHHBIX B MPOrPaMMeE MPOBEPSIETCS, MPU-
MEHUMO JId BBIPAKEHHE WJIM Olepauusi K TUIy MEepeMeHHOH. J[0BOJBHO 4YacTo
CMBICJI BBIPQXKEHHS 3aBUCHUT OT THIA YYAaCTBYIOIIMX B HEM NIEPEMEHHBIX.

CoOTBETCTBHE TUIIOB IPOBEPSAETCS BO BpEMsI KOMIIWIIALIMY IIPOTPAMMBI.

Ecnn xomnunsaTop oOHapy>KMBaeT HECOOTBETCTBUE TUIIA NIEPEMEHHOM U €€
UCIIOJIb30BaHUs, OH BbIIACT OIIUOKY (WM MPpEenyNpexaeHUE).

Bce nepeMeHHble mepes MX HCHOJB30BAHUEM JIOJIKHBI ObITh OOBSBIICHBI.
OOBbsiBIEHNE IEPEMEHHON HA3bIBAETCS TAK)KE OMMCAHUEM WM JIEKIapaluen.

Oo6mas popma 0OBABICHUS UMEET TAaKOM BUJI: THII CIIMCOK_IepeMEeHHBbIX;

3nech TN O3HAYaeT OJWH U3 0a30BBIX THIOB, & CMHMCOK_IepPeMEeHHBbIX CO-
CTOUT U3 OJTHOTO MK O0Jiee NACHTH(PUKATOPOB, PA3CICHHBIX 3aMAThHIMHU.

[Tpumepsl 0OBSIBICHUIA:

int1,),1;

short int si;

unsigned int ui;

double balance, profit, loss;

Onucanue munoes

Tun char - Ucnonb3yeTcs A1 XpaHEHHUs] CAMBOJIOB, HallpuMep OYKB.

Tum int, long - Mcrions3yeTrcs g XpaHEeHHs IEIOUNCICHHBIX 3HAUCHUM.

Tun float u double - Ucnions3yetcst 11t 00pabOTKU JPOOHBIX YHCEIL.

Tun bool - [Ipennasnaven nist XxpaneHust OyJieBbIxX 3HaueHui true u false.

Tun void - Vcnonp3yercst aiis oObsABIeHNS (QYHKIIMHA, KOTOpas HE BO3Bpa-
11aeT 3HAYCHUS.

OwiubKu UCNOIbL308aAHUSL NEPEMEHHBIX

[Iprmep HecOBNaZEHNE TUTIA U 3HAYEHUSI IEPEMEHHOM:

1. OObsiBNEHA TTIEpEMEHHAs X 1IEJI0r0 TUIa

int Xx;

2. IlepeMeHHOM TPUCBOEHO 3HAYCHHE (MHULUATU3ALINS):

x=10.55;

Cnocobwi 00vs6/1eHUs NepeMeHHbIX

[Ipu 0OBsIBIIEHNHN TIEPEMEHHOM OHA MOKET ObITh MHUITMATU3UPOBAHA.

O61ast popMa MHULIMATTU3AMKA UMEET CISAYIOIINI BUI:

THII UMSI_TIePEeMEHHOM = KOHCTAHTa(3HAYeHNe);

3. Umenue oannwvix c K1asuamypol

BbIx0/1HOM OTOK cout O3BOJISET MPOrpaMMaM 3aMucaTh BHIBOJ HA SKPaH.

C++ obecrnieunBaeT BXOAHON MOTOK C UMEHEM €in, U3 KOTOPOTO MPOTPAMMBI
MOTYT YUTaTh HH()OPMAIIHIO, BBEICHHYIO TIOJH30BATEIEM C KIIAaBUATYPHI.

Ecnu nmporpamMmel UCITOIB3YIOT BEIXOJAHOW MOTOK cOut, OHM MOMEIAOT J1aH-
Hbl€ B MOTOK C MOMOIIbIO omeparopa BcTaBkH (<<). [lomoOHBIM 00pazom, eciu
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IporpaMMbl IPUMEHSIOT €in JJis YT€HUS JaHHBIX C KJIaBUATYpbl, OHU OyayT HC-
MOJIb30BaTh ONEPATOP U3BIEUYEHUS (>>).

Onepamop 6800a

[Ipu wcnonp30BaHWM ¢in 711 YTEHUS JAHHBIX C KJIaBUATYPhl HEOOXOIUMO
yKa3bIBaTh OJIHY WJIM HECKOJBKO MEPEMEHHBIX, KOTOPHIM cin OyaeT mprcBauBaTh
BXOJIHBIC 3HAYCHUHI.

OOt BuA MHCTPYKIIMH BBOJIA TaHHBIX

cin >>uMs_1nepeMeHHOM;

[Ipumep mporpamMmbl UCIIOJIB3YET Cin JIJIst YTEHUSI YMCIIa, BBEICHHOTO C KJla-
BHUATYPHI.

[Tpumep ucnonp30BaHMs orepaTopa cin:

int k; //00bsBUIIN TIEpEMEHHYTO

cout <<“Enter number: ”’; //BbIBEIN TTOIITNCH

cin >>k; //BBoJl 3HaUCHUS B IEpEMEHHYIO k

cout<<’Your number: ’<<Kk;

Crnenyrommii mpuMep 3ampamuBaeT JBa ducia. [IporpamMma mpucBanBaeT
YyucIa mepeMeHHbIM K 1 m. 3ateM nmporpaMmMa BBIBOAUT YKCTIA, HCTIONB3YS cout:

[Tpumep rcionB30BaHMS OIepaTopa cin:

int k,m; //00bsBUIHM IEpEMEHHBIE

cout <<“Enter numbers: ”’; //BbIBEJIN MOIINCH

cin >>k>>m; //BBoJ 3HaUEHUS B IepeMeHHYI0 k

cout<<’Your first number: ’<<k<<’\n’;

cout<<’Your second number: ’<<m<<’\n’;

OOpaTuTe BHMMaHHE Ha MCIOJB30BAaHUE C €in JBYX ONEPAaTOPOB H3BJEUE-
HUS:
[Tpumep: cin >> k >>m;

B 3TOM Cityuae cin nprCBOWUT EPBOE BBEAECHHOE 3HAUEHUE NepeMeHHoN K, a
BTOpOE nepeMeHHoil m. Eciu 17151 Bamei nporpamMmsel TpeOyeTcs TPEThe 3HAUECHUE,
Bbl MOKETE€ MCIOJIb30BaTh TPETUIN ONEpPaTOp M3BJICUEHHUS, KaK MOKA3aHO B MpHUMeE-
pe:

[Ipumep: cin >>k >>m >>d;

4. Onepamopul. Onepamop npuceausanus. Bvipasicenusn
OmnepaTop — 3TO 4acTh MPOrPaMMbI, KOTOPasi MOKET OBITh BBITIOJIHEHA OT-
JEJIBbHO. JTO 03HAYAET, YTO ONEPATOP OMPENENIIET HEKOTOPOE JEHCTBHE.
B si3pike C++ CyIIecTBYIOT CIEAYIOIINE TPYIIbl ONIEPATOPOB:
— Omneparopsl MpUCBauBaHUS
— Omnepatopsl - BEIPAXKECHUS
— YcIIOBHBIE OIIEpaTOpPhI
— OmnepaTopsbl IUKIIA
OnepaTtopsl 0€3yCI0BHOIO NEPEX0aa
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— Mertku
— bnoku

Onepamop npuceausanus

Omneparop NnpucCBaMBaHUS MOXKET NPUCYTCTBOBATH B JIFOOOM BBIPaKEHUU
a3pika CH++.

Oobmas popma onepaTopa NpUCBauBaHUA:

CuHTakcuc oneparopa NpuCcBauBaHUs: HMSI_IePeMEHHOH=BbIPAKECHHE;

BripaskeHue MoXeT ObITh MPOCTO KOHCTAHTOW WJIM CKOJIb YTOJIHO CIOXHBIM
BbIpaXEHUEM. AJpecaroM (IMoiydaresaeM), T.e. JIEBOM 4YacThlO omeparopa IpH-
CBaMBaHUs JIOJKEH OBITh 00BEKT, CTOCOOHBIN MONYYUTh 3HAYCHUE, HAIPUMED, Tie-
pEMEHHasl.

IIpocmoe npuceausarnue

Onepanus npucBauBaHus yCTAaHABIMBAET JJIs1 IEPEMEHHOW TEKylllee 3Haye-
HUE.

IIpumep oneparopa npucBanBanus: x=10;

MHnooicecmsennvle npuceausanus

B oxHOM oneparope npucBauBaHUs MOYKHO IIPUCBOUTH OJTHO U TO K€ 3Haye-
HUE MHOTMM IIE€PEMEHHBIM. /[ 3TOr0 MCHoJIb3yeTcs OnepaTop MHOXKECTBEHHOTO
IIPUCBAaNBAHMSL.

IIpumep onepaTopa npucBauBanus: X =y =z = 0;

Crnenyer OTMETUTB, YTO B IPAKTUKE NMPOrPAMMHMPOBAHUSA 3TOT IPUEM HC-
MOJIB3YETCSl OYEHB YacTO.

CocmasHoe npuceausanue

CocTraBHOE NpHUCBaMBaHUE — 3TO PA3HOBHIHOCTh OINEpaTOpa MPHCBAaUBAHMUS,
B KOTOPOH 3aIHCh COKPAIMIAETCS U CTAHOBUTCS OoJiee yTI0OHOW B HAIMCAHWH.

ITpumep 1: x = x+10; [Ipumep2: x +=10;

Omnepatop "+=" cooOuiaeT KOMIUIATOPY, YTO K MEPEMEHHON X HYXHO IMpH-
0aButh 10.

Onepamoprvl - gvipasicenus

BripaxkeHust cocTosIT U3 ONepaTopoB, KOHCTAHT, GYHKIUI U epeMeHHbIX. B
a3blke C++ BbIpayKEHUEM SIBIISIETCS JH00asi MpaBUIIbHASI TIOCIIEI0BATEIbHOCTD 3TUX
3JIEMEHTOB. bobMHCTBO BhIpaxkeHu B si3bike C 110 (hopMe OUEHb MTOX0KU Ha aj-
reOpanyeckue, 4acTo UX U MUIIYT, PyKOBOJACTBYSCh IIPaBUJIaMU aJIr€OpBHl.

Yucna ¢ C++

Pa3znenuts nenoii u ApoOHOM YacTH B YMCIaX — TOUKa!

3ananue
Co3nmath MPOEKT, TJIe T0JIb30BATENb TOJDKEH
1. BBecTH cBOE MM (TEKCTOBOE 3HAUCHHUE) W JII0OOE YMCIIO0 (YMCIOBOE JaH-
HOE).
2. pe3yibTaT BBIBECTH Ha DKPaH.

Jluctunr nporpammsl (puc.11.1)
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1y

e pa.lg_:"Samplez.cppi
(Global Scope) Ll I 9 main()

O/ *llpmMep BEOOE ISHHHEX
HMononesopanne THIOE char, int */

H#include <iostresm
#include <conio.hs>//BHEIMOTERS - OXRMIAHME HSXATHA RIABMIM
usihg hamespace std;

char Namwe [16]:
int k;

Eint maini)
{

cout <<"enter your hame: '
cin.getline (Mame, sizeof [(Nawmwe)):

cout <<"ynEnter MNumber: ™;
cin »>xk;

cout <<"vnHello, " << Name << "™\wn':
oout <<"Vour nuwber — << kK<<™in":

cout <<"ynPresz Enter to continue...":
getchi(); // UxMOaHEMe HSEATHA RIABMUM
H

Pucynok 11.1 — JIuctunr nporpammsl
Pesynbrat paboTsl nmporpammsl (puc. 11.2)
e’ C++-KURSUUS: Projects' Sample2'\Debug' SampleZ.exe

enter your name: MNikolai Petrov

Enter Mumber: 25

Hello, Mikolai Petrowv
Your number - 25

Presz Enter to continue...

Pucynok 11.2 — Pe3ynbpTar paboThl mpoeKTa
3aganmue:

Bapuanm 1

1. 3aganue - mpoekT “Valuta”

CocraButh npoekt “Valuta” - pacyer cymMm Mo Kypcy BAIIOT €BPO U J0JI-
Japa.

CyMmMmy oOMEHa B €eK BBOJUT MOJIb30BATENb, KypPC BaJIIOTHI €BPO U J0JUIapa
110 OTHONICHHIO K PYOIIIO — IIOCTOSTHHBIC BEIMYUHBI.

[Tonb30BaTeNb MOMYyYAET IEPECUET CYMMBI B €EBPO U J0JIIapax.

2. YcnoBus 3a1aHud

B nporpamme ncnosib3oBaTh KOHCTaHTHI euro=15.70, dollar=10.98

B mporpamme ucnonap30BaTh epeMeHHbIE ISl BBOJIAa CYMMBI (B €€K) U CyM-
MBI IIEpECYETa B €BPO U A0JIIapax
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3. Ha 9KpPaHC OOJIDKHO 6BITI):
cio e C++-KURSUUS' Projects’ ¥aluta'Debug' ¥aluta.exe
Currency calculators

GURRENCY RATES

HKurs euro: 7

15.
Kurs dollaw: 10.98

Enter summaCeek2>: 50

Summa euro: 3.18471
Summa dollar: 4_55373

Press Enter to continue...

4. OnrcaHue BBIBOJA JaHHBIX
— Ilpogymats U 0003HAYUTH THUIIBI JAHHBIX JIs MEPEMEHHBIX U KOH-
CTaHT
— Co3zpate 3arosoBku «Currency calculators», «CURRENCY
RATES»
— OdopMuUtTh OTCTYIIBI (TAOYIISINS) U MEXKCTPOUHBIE MHTEPBAJIbI
— OdopMuUTh 3aIepKKyY IKpaHa

Bapuant 2

1. 3aganue - nmpoekr “Kaibemaks”

CoctaButs npoekT “Kaibemaks” - pacuer cymmbl Hanmora ¢ 060poTa, CyM-
MbI 0€3 HaJIora, CyMMBI 110 KypCy BaJIFOThl €BPO U3 3aJaHHON CTOUMOCTH.

CyMMy CTOMMOCTH TOBapa B €eK BBOJMUT MOJIb30BaTeNb. Kypc BamoThl €Bpo,
cTaBka Hajora ¢ obopora 20%, ctaBka cyMmMmbl ¢ HasioroMm 120% — mocTosiHHbIE Be-
JUYHHBI.

[Tonb3oBaTenb moiyyaer pacueT cyMmbl Hasmora KM, cymmy 06e3 nHanora -
ilma KM, u nepecueT CyMMbl CTOUMOCTH B €B]O.

2. YcnoBus 3a1aHus

B mporpamme wucnosib3oBaTh KOHCTaHTHl euro=15.70, percent=20,
percentKokku=120.

B mporpamme Hcnonb30BaTh NEPEMEHHBIE AJI1 BBOJA CYMMBI (B €€K), pac-
yeTHbIC BenmauHbL: Hajor (KM), cymma 6e3 Hasora (ilma KM) u cymma niepecue-
Ta B €BPO

3. Ha skpane qomxHO OBITH (MMpUMEp dKpaHa):
et d User Data' My Documents' Yisual Eﬁuitﬁu?

Currency calculators

CURREHCY RATES
Kurs euro: 15.7
Enter summadieek): 720

KM 20 : 153.333
ilma KM: 766 .667
Summa euro: L8 _L98Y

Prezz Enter to continue...

4. OnrcaHue BBIBOJA JaHHBIX
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— Ilpogymats u 0003HAYUTH THUIIBI JAHHBIX JI MEPEMEHHBIX U KOH-
CTaHT.

— Coznarp  3arosioBku  «Currency calculators», «CURRENCY
RATES».

— OdopMUTH OTCTYIIBI (TAOYIISINS) U MEXKCTPOUHBIE HHTEPBAJIBI.

— OdopMuUTh 3aIEPKKY IKpaHa.
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IIpakTnueckoe 3ansaTue Ne 12.
SA3bIk nporpammupoBanust CC++. Y cJ10BHBI onepaTop

Henw 3anamusa:
Hcnonb3oBaHue yCIo0BHOTO OlepaTopa.

OO0mue cBegeHnst

Oneparopsl ynpaBi€HUs ONPENEIAIOT, B KaKOW MOCIEIOBATEIBHOCTH BbI-
MOJIHSIETCS POTpaMMa.

Ecnu 661 X He ObLT0, ONEepaTOphl MPOrpaMMBbl BCETa BBITIOJIHSINUCH ObI 1O-
CJIEIOBATEIIBHO, B TOM ITOPSIIKE, B KOTOPOM OHH 3aIIMCaHBI.

Ycnosuvie onepamopul

B sa3bike C cyiiecTByIOT JBa yCIOBHBIX onepartopa: if u switch. IIpu onpe-
JICIIEHHBIX 0OCTOSITENLCTBAX OMepaTop ? ABISETCS aNbTepHATHBOU omepaTopa if.

VY ca0BHBIA onepaTop MO3BOJISIET BHIOPATh OJUH U3 BAPUAHTOB BBINIOJHEHHUS
JEUCTBUHN B 3aBUCUMOCTH OT KaKUX-JTMOO YCIOBUM.

VYcaoBue — 3TO JTIOTUYECKOE BBIPAXKEHHE, T.€. BBIPAXKEHUE, PE3yJIbTaTOM KO-
TOPOTO SIBJIIETCS JIOTUYECKOE 3HAaUeHUE - true (nuctuna) uiu false (J10b).

Oo6mrast popma omeparopa if caemyromas:

if (ycioBHOE BbIpakeHHE) onepaTop;

else oneparop;

311eck onepaTop MOXKET OBITh TOJIBKO OJHUM OIIEPaTOpOM, OJIOKOM OIepaTo-
POB WJIH OTCYTCTBOBAThH (IIyCTOM orepaTop).

®pas3a else MoxeT BOOOIIE OTCYTCTBOBATb.

Ecnu BbIpakeHHe UCTUHHO (T.€. MPUHUMAET JH000€ 3HAYCHHUE, OTINYHOE OT
HYJIS1), TO BBITIOJIHSIETCS OMEepaTop UM OJIOK OTIepaTopoB, CIASAYIONIUiA 3a if.

B mpotuBHOM citydae BBITIOHSIETCS oneparop (Wiau OJIOK OmmepaTopoB), clie-
TYFOIIIHi 3a else (ecu 3Ta (ppaza mpuUCyTCTBYET).

Heo0xoaumMo MOMHUTB, YTO BBINOJIHSAETCS WIM ONEPATOpP, CBSI3aHHBIN C if,
uiu ¢ else, Ho 00a — HUKOTHA!

IIpumep:

if (x>y)

a=x;

else

a=y,

B nanHoM npuMmepe nepeMeHHOM a MprUCBanBaEeTCsl 3HAUCHUE MaKCUMyMa U3
JIBYX BEJINYUH X U Y.

KoncTpykuus else HeoOs3aTenbHa

[IpuBeneHHbIil pparMeHT MporpaMMbl U3MEHUT 3HAYEHUE NTEPEMEHHON X Ha
ero abCoJIFOTHOE 3HAYCHUE U TIPUCBOUT MepeMeHHor d HOBOE 3HaYEHHE X.

IIpumep:

if (x <0)

X = -X;

d=x;
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B npumepe ornepaTop X = -X; BBIIIOJIHIETCS TOJIBKO B TOM Cllydae, €Clid 3Ha-
YEHUE NEPEMEHHON X ObUIO OTPULIATEIBHBIM.

[IpucBanBanue nepeMeHHON d BBITOIHSETCS B JIIOOOM ClTydae.

Onepamop if - b10ku Kooa

Eciu B ciiy4ae MCTUHHOCTH YCJIOBHSI HEOOXOIWMO BBIMIOJHUTH HECKOJIBKO
OTIepaTOPOB, UX HEOOXOAUMO 3aKIIOYUTH B (PUTypHBIE CKOOKU:

IIpumep:

if (x <0)

X = -X;

cout << "M3MeHHUTH 3HAUECHHE X HA MPOTUBOIIOJIOKHOE 110 3HAKY";
d=x;

Tenepsb, eciii X OTPULATENBHO, TO HE TOJBKO €ro0 3HaYEHUE W3MEHUTCS Ha
MPOTUBOIOJIOXKHOE, HO U OYAET BHIBEJICHO COOTBETCTBYIOIIEE COOOIICHNE.

DakTUYECKH, 3aKJI04Yasi HECKOJIBKO OINEpaTOpOB B (PUIYpPHBIE CKOOKH, MBI
CEJIaJIi U3 HUX OJIMH CJIOKHBIN orepaTop UM OJIOK.

bnoku xooa

[IpueM 3akiroueHUsT HECKOJIBKUX ONEPATOPOB B OJIOK HCIIONB3YETCS BE3ZE,
/1€ HY’KHO IIOMECTUTh HECKOJIBKO OTNIEPATOPOB BMECTO OJHOTO.

biiok — 310 HAbOP JTOrMYECKU CBA3aHHBIX KOHCTPYKITUH.

Koncmpyxyuu else if

YcnoBHbIN oneparop if MOKHO pacIIMpuTh AJi1 IPOBEPKU HECKOJIBKUX YC-
JIOBUI:

[Tpumep:

if (x <0)

cout << "OtpuuarenpHas BeJIM4YMHA';

else if (x > 0)

cout << "IlomoxutenpbHas BeaIU4YruHA";

else

cout << "Homp";

Kouctpykuuii else if MOXeT ObITh HECKOJIBKO.

Yenosnuie svipasicenus. Tabauywl yciosuti

Ecnu BpINOJIHEHHE MPOTPAMMHOIO KOJAA MOXKET IMPOUCXOAUTH IPU BBINOJI-
HEHUU HECKOJIbKUX YCIOBUM, TO B YCIIOBHOM BBIPAXKEHUU UCIIOIB3YETCS COCTABHOE
YCJIOBHOE BBIPAXKECHHUE.

VYcnoBHBIE BBIpaXXeHUsI O0BETUHSAIOTCS JIorudeckor omeparmend M (&&) —
aoruyeckoe ymHoxxenue, MJIN (]|) — noruueckoe crnoxkenue. Bo3moxkeH BapuaHT
MCMOJIb30BaHUs JIOTUYECKOTO OTPUIIAHHUS.

Bcé yciioBHOE BhIpaKEHHE CTAaHOBUTCS UCTUHHBIM WJIM JIOXKHBIM B 3aBUCH-
MOCTH OT pe3yJibTaTa BBIUUCICHUS KaX0T0 OTJAEILHOIO BhIpaXXeHUs, O0bEIUHEH-
HOT'O JIOTUYECKOM OIEpPALUEN.

Tabmuupl ycaoBuit

Jlornueckoe ymMHOXeHUE && (1)
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A B A&&B
True (1) True (1) True (1)
True (1) False (0) False (0)
False (0) True (1) False (0)
False (0) False (0) False (0)
Jlornueckoe cioxxkenue || (nm)
A B Al|B
True (1) True (1) True (1)
True (1) False (0) True (1)
False (0) True (1) True (1)
False (0) False (0) False (0)
Jlornueckoe orpunianue != (HE)
A I=A
True (1) False (0)
False (0) True (1)

[IpuBeneHHbIN (pparMeHT MporpaMMbl U3MEHUT 3HAYEHUE NTIEPEMEHHON X Ha

ero a0COJIFOTHOE 3HAYEHHUE U IIPpUCBOUT nepeMeHHoﬁ d HOBOC 3HAUCHHUE X.

IIpumep:
if (month >=3) &&(month<=5)
cout >>"IT0 BECEHHHUE MECAIIHI ;

3aganus
3aoanue 1

1. Coz0ame npoekm - paciem CyMmbl U pa3HUYbL O8YX YUCE

[Tonb3oBaTeb BBOAUT JIBa Yyucia — a, b.
Pesynprar pemenus 3agaun:

1. Beimate cymmy uncen (a+b), ecnm unciaa paBHBI MEXIy COOOH

2. Beimate pasHuiy (a-b), eciu uncio a>b
3. Beimats pasuuny (b-a), ecimu uncio a<b
2. Vcenosus 3a0anus

I[JISI pEeUICHUA 3alaHrs UCITI0JIb30BATh OIICpaliy CPaBHCHUS JAaHHBIX, OIICpa-

TOP BBIBOJIA pe3yJIbTaTa Ha dKpaH
3. Ha sxkpane 0ondicho 6vimo:

[Ipumep, ecnu mepBoe YMCIO OOJIbIIE BTOPOTO
e fiyC++-KURSUUS Projects' SampleIf,Debug', Samplelf.exe

Operator If — Else

Check of numbers and calculation

Enter First number: 100

Enter Second number: 20

Result of calculations:

100-20=80

Press Enter to continue..._
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4. Onucanue 6b1600a OAHHBIX

[TpomymaTh 1 0003HAYUTH TUTIBI TAHHBIX TSI IEPEMEHHBIX
Co3nare 3aroNoBKHU:

v" Operator if — else

v" Check of numbers and calculation

OdopMuTh OTCTYIBI (TAOYJISALINS) U MEKCTPOUHBIE MHTEPBAJIBI
OdopMutsb 3a7epKKy dKpaHa.

3aoanue 2

1. Coz0ams npoexm - mecm

CocTaBuUTh MPOrpaMMy TECT U3 MATH BOIPOCOB U TPEX BAPUAHTOB OTBETA HA
Ka)/IbId BOIIPOC.

1. ITocunTarh KOJUYECTBO MPABUIILHBIX OTBETOB

2. Bbliath peKOMEHIAIMM - KOMMEHTApPUHU 1O pe3yJibTaTy KOJWYeCTBa Ipa-
BUJILHBIX OTBETOB.

2. Yenosus 3a0anus

[Tpuaymath TeMy AJig TecTa U oJA00paTh BOMPOCHI U MO TPU BaprUaHTa
oTBeTa (TOJILKO OJIMH OTBET BEPHBIN)
Opranu3oBaTh PETUCTPALMIO yUallerocs (BBOJ UMEHHU, TPYIIIbI)

3. Onucanue 6b1600a OAHHBIX

[TpomymaTh 1 0003HAYUTH TUIIBI JAHHBIX JUISI TEPEMEHHBIX
Co3naTh 3aroJ0BKHU:

v' JlaHHBIE yYamerocs

v HasBanue TeMBI TECT

OdopMHUTE OTCTYTIBI (TAOYIISAIINS) U MEKCTPOUHBIC HHTEPBAJIBI
OdopMuTh 3aJEPKKY dKpaHa

3aoanue 3

1. Hanucarpe nmporpammy, KOTOpasi BBIUMCIIIET YacTHOE IBYX uucen. [Ipo-
rpamMma J0JDKHA MPOBEPATH MPABUIBHOCTh BBEJICHHBIX MOJb30BATENEM JAHHBIX U
BBIBOJAUTH PE3yNbTaT Ha 3KpaH. Ecinu uncna HeBEpHbIE (IETUTENb PABEH HYJIIIO),
BbI/IaBaTh COOOIIeHNE 00 OmuoOKe.

2. Ilonp30BaTeib BBOAMT 3 yucia, HAMTH MaKCUMAJIbHOE U MUHUMAJIBHOE U3

HHX.

3. Iloap30BaTesb BBOJUT ABa 4HCJIA. Ol'IpCI[CJII/ITB N BBIBCCTH, KaK COOTHO-
CUTCA IICPBOC WM BTOPOC YHUCIIO: IICPBOC OoJbIIIe BTOpPOIro, UM IICPBOC MCHBIIIC
BTOPOI'o 1 4YHCJia paBHbI MCXKIY coOOH.
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IIpakTnueckoe 3ansarue Ne 13.
SA3bik nporpammupoBanus CC++. Oneparop HukJia

Henw 3anamusa:
Ucnonb3oBanue ajis penieHue 3aaauu oneparopa for, usyueHue BiI0KEHHBIX
IIMKIIOB.

OO0mue cBeneHnst

Bo Bcex mpoueaypHbIX sI3pIKax MpOrpaMMHUpPOBaHUs LUUKIbI for odyeHp mo-
x0xku. OgHako B C++ 3TOT UKJI 0COOCHHO THOKHUI ¥ MOIITHBIM.

Cunrakcuc oneparopa for cieayrommii:

for (MHUIIMaNM3a1Ks; YCIOBUE; TIPUpAIICHUE)

{ omeparopsl; }

[Muxn for moxkeT mMeTh OOJIBIIIOE KOIMYECTBO Bapuaiuii. B Hanbosee 00-
IEM BUJIE MPUHLIMII €r0 padOThI CIETYIOUTUH.

1. Maunmanu3anusi — 3TO MPUCBaUBaHWE HAYAJIBHOTO 3HAYEHUS MEPEMEH-
HOM, KOTOpasi Ha3bIBAETCs apaMeTPOM LUKIIA.

2. YcnoBue mpencTaBiseT cOOOW YCIOBHOE BBIpAKEHHUE, OMpEICIsIoIee,
CJeyeT JI BBIOJHATH ONEpPaTop LUKJIA (4acTO €ro Ha3bIBalOT TEJIOM LIMKIA) B
OYEPEIHOM pas.

3. Onepatop nmpupamieHue OCyIIECTBIIET U3BMEHEHHUE TapaMeTpa LMK Mpu
KaKJI0W UTEpaLUH.

Oty Tpu omepartopa (OHM HA3bIBAIOTCS TaKXkKe ceKkiusiMu omeparopa for)
00s13aTeIBHO Pa3NIESIOTCS TOYKOH C 3aIsTOMH.

[uxn for BBIMONHSAETCSA, €CIIM BBIPAXKEHUE YCJIOBUE NMPUHUMAET 3HAUEHUE
HNCTHUHA.

Ecnu oHO x0T Obl 01uH pa3 npuMet 3HadeHue JIOZKb, To nporpamMmma BbI-
XOAUT W3 LMK U BBINOJIHIETCS ONEPATOp, CICAYIOIIMI 3a TeJIOM KA for .

[Tpumep Nel ucnonb3oBanus oneparopa for

3aganue: Berunciautsh cymmy Beex 1enbix yucen ot 0 go 100.

0+1+2+3+4+5+6+....+98+99+100

Pemenne Takoi 3agauu MpOIIE BCErO BBINOJHUTH C MOMOUIBIO ONEpaTopa
ukia for:

[Tpumep xona for

int sum = 0;

int 1;

for(1=0;1<=100;i=1+ 1) //3aroJ0BOK ITUKJIa
{

sum = sum + 1; // TeJI0 1HUKJIa

j

4. KonnuecTBO MOBTOPEHUM LUKJIA OMPEACISIETCS HaYaIbHBIM 3HAYCHUEM
MEPEMEHHOM-CUETUMKA, YCIOBUEM BBIIOJHEHUS LMK U 3HAYCHUEM MpUpaIlieHUs
CUETUMKA;

5. IlepeMeHHas-cUETINK JOJDKHA OBITH menoro (int) Tuma ¥ MOXET OBITh
00BSIBIICHA HETIOCPEICTBEHHO B MHCTPYKITUH ITHUKIIA.
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Baoicnoe ons onepamopa yuxna for

1. Oneparop for peanusyer pyHmamMeHTaIbHBIA MPUHIUI BBHIYUCICHUN B
IPOrpaMMHUPOBAHUH — UTEPALIHSL.

2. Teno uukiIa NOBTOPSAETCS AJI Pa3HBIX, B JAHHOM CJIy4ae MOCJe10BaTelb-
HBIX, 3HAYEHUI NEPEMEHHOM 1.

3. IloBTOpEHME HA3ZBIBAETCS UTEPALIAEH.

4. ITpoxoxas 1o mocnen0BaTENbHOCTH 3HAUEHU I ITIEPEMEHHOM i M BBITIOIHSASA C
TEKYLIUM 3HAYE€HHUEM OJHO U TO )K€ JECHCTBUE, TEM CaMbIM IIOCTEIIEHHO BBIYNCIISEM
HY’KHOE 3HaYCHUE.

[Tpumep Ne2 ucnons3zoBanus onepatopa for

3ananue: BoeiBecTr Ha skpad yucia ot 1 go 100

Peanuzanus 3agaun:

[Ipumep nporpaMMHOIO KoJa

int main()

{int x;

for(x=1; x <= 100; x++)

cout<<x;

return O;

}

B 3ToM mpumepe nmapaMeTp LUKIA X MHUIIMAIU3UPOBAH YUCIOM 1, a 3arem
IIPpU KKI01 urepauuu cpaBHuBaercs ¢ yucioM 100. [Toka nepemeHHast X MEHbIIIE
100, BbI3bIBaeTCs (QyHKIUSA cout ¥ LUKI oBTOpsieTcs. [Ipu aTom X yBenuuuBaercs
Ha 1 u ormate npoBepsercs ycaoBue mukia X <= 100. [Iponecc mosropsiercs, noka
nepeMeHHas X He cranet 6ombiie 100. [Tocne sToro mpouecc BEIXOAUT U3 IUKIA, a
YIPABJICHUE NIEPENAETCS OIEpaTopy, CIEeAyIoIEeMy 3a HUM. B aTom npumepe na-
paMeTpoM LIMKJIA SBJISETCA MIEPEMEHHAS X, IIPU KAXKI0M UTEPALMM OHA U3MEHSETCS
Y IPOBEPSAETCS B CEKLUHU yCIOBUS LIMKIIA.

[Tpumep Ne3. B cnenyromem npumepe B 1ukie for BolonHseTcs: 0JI0K one-
paTopoB:

[Iprmep nmporpaMmMHOTO KOJIa

for(x=100; x !=65; x -=5)

{ z=x*x;

cout<< "KBagpar “<<x<<” paBeH ’<<z<<“\n“; }

Onepaunn BO3BEAEHUS MEPEMEHHOM X B KBaJApaT M BbI30Ba OMNEPATOpa BbI-
BOJIa JJAHHBIX cout MOBTOPSIOTCS, MOKa X HE MPUMET 3HaueHue 65. OOpaTuTe BHU-
MaHH€ Ha TO, YTO 3/ECh MApaMETp IMKJIA YMEHBIIAETCS, OH WHULHAIN3UPOBAH
yuciaoMm 100 1 ymMeHbpIIaeTcs Ha 5 IpU KaKI0M UTEpPaLlUH.

beckoneunviii yukn

JIist co3manust OECKOHEYHOTO KA MOYKHO HMCIIOIB30BaTh JIFOOOH omepaTop
IIMKJIa, HO YaIle BCETo I ATOTo BeiOMpatoT omepatop for. Tak kak B omeparope
for MoxeTr oTCyTCTBOBATH JIt00As CEKIMs, OECKOHECUHBIN ITUKJ MPOIIE BCETO Ce-
JaTh, OCTABUB MyCTHIMU BCE CEKIIUHU.

Pemrenue 3amaum:
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[Tpumep O€CKOHEUHOTO ITUKJIA

int sum = 0;
for (;5)
cout<< "DTOT UK KPYTUTCS OECKOHEYHO.\n";

Ecnmu ycnmoBue nukia for oTCyTCTBYET, TO MPEAIIOIAraeTCs, YTO €ro 3Haue-
nue — MCTHUHA. B onepatop for MoxHO 100aBUTH BhIpAKEHUST MHUIIMATN3ALAN
U TIpUPAILICHUS, XOTS OOBIYHO JJIsi CO3JaHusi OECKOHEYHOrO IMKJIA HCIOJIb3YIOT
KOHCTpyK1uio for( ; ;

3ananme
Cosnaiite mpoekt SampleFor SummaNumber
1. BBIUMCIUTh CyMMY BCEX MOCJIEI0BATEIbHBIX LIEJIBIX YHCEI, HaunHas oT |
10 3
2. BBIUMCINTE CYMMY BCEX MOCIEAOBATENIbHBIX LEJIbIX YUCEN, HAUYMHAS C
€AMHMIIBI IO YUCJa, IEPEJAHHOTO MOJIb30BaTEIEM.
3. BeiBecTH IPOMEKYTOUHBIE CYMMBI.

Onucanue pewienust
1. Jns pemenust 3agauun co3gaauMm ¢yHkuuio total(), HasHaueHHE KOTOPOM
BBIBOJI HAa 9KpaH
JTaAHHBIX.
2. B mpoekTe ucnoib3yeM MEepeMEeHHYI0 sum, KoTopasi OyJIeT HaKariiBaTh
MPOMEKYTOUHYIO CyMMY IHQD.
3. Pemrenue opranusyeM Takum o0Opa3zoMm:
— CcHayama BeIBeAeM cymmy mudp ot 1 10 3, mokassiBasi MPOMEKYTOU-
HBIE€ CYyMMBI
— Jazee 3ampoCcuM OT IMOJIb30BATENs YUCIIO U BBIBEAEM CyMMY HU(P OT
l pgo uwmcna, 3aJaHHOrO TOJIb30BaTelieM. BBIBOJ mMpeaycMaTpuBaeT
OTOOpPAKEHUE MPOMEKYTOUHBIX CYMM.
4. ANTOPUTM PEIICHUS BHITJISIAUT TaK:

ANTOPHTM PelieHHA IpOeKTa cyna 9uces ot 1 go 3

PellteHrie 5}’,[[&'1‘ ERITTIAOCTE Tak:
sum=>

‘,,.f’

1+2=3

‘,,/"’

3+3=6

Pemenue npoekra. [Iporpamma "Cymma tudp"
1. JIucTUHT IPOTPaMMBbI
OObsaBiaeHue 6ubnuorex (puc.13.1)

74



3 ¢ *Mporparma for
1. BHIBOD CVMME LHID,
Z. BHBOO TPOMEXRYTOUHOM CVHMET/S

#include <iosStreamm:
#include <conio.hs>//BHEMMOTERS — ORMOAHME HSHSTHA RHISBMINM

using namespace std;

woid total{int =)/ /dVHRLIMA CVMMHpOBAHMA LMD

Jwoid totaliint =)
{

int suw = 0;

int 1i;

. of ' O B A B S BT ol
i Pacuer cynm undp
Surn=suro+1

cout <<"IIpoMEXRyTOUMHAA CyMMa — << sum<<"™\n";//BMBOI OpOMESRyTOWHON CVMME

s

Pucynok 13.2 — @ynknus total()
Oynkius main() (puc.13.3)

S int maini)
{
int n;
getlocale (LC_CTYPE,™™) S MCTIONES0BAHME EMPMIIMITE
cout<<"Cyrmia oudp T
cout<<"ynhnllndp cyrHMMpoBaEMa. . 340"/ /RogmuiecTEo uMdp OOA CYMME —3

n=3; —

pumE = Benoe dyemipm total()

S{BROO HMONMUECTEO ITMOD IIIA O3 IR
cout<<"ynhnEeenure KoMMUecTED UMOp ONA CYVMMHpOBSHMA...":
cinxzn; ]

tutal(n];Af’”‘- Berzos dysaKIREH total()

e SR EEEEEEE
cout <<™ nhnHasmMuTe HISBMIY OJ4 OpOTOJCKEHMA. . .":

_getchi); /) OwMOaNMe HaSSaTHMA KISBMNM

Pucynok 13.3 — ®ynaxmust main()

N3menute ¢pynkuuto total() (puc.13.4)
Jlo0aBbTE MUK CO3/IaHMS OTCTYTOB B TIEYaTH JAHHBIX
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FEwvoid total(int x)
i
int sum = 0O;

int i,count; I

for (i=1; i<=x;i++)
i

swm=swo+is

for (count=1;count<=10;count++) cout <<". "/ /nDeuaTE OoTCTVIOER

Pucynok 13.4 — U3menenus ¢pynkuuu total()
Pesynbrat paboTsl IpOrpaMMBI

o Bt C++-KURSUUS' Projects' Sample_Forsumma' Debug' Forsumma.exe

CyrMMa UMop

llvop CyYyMMMpOBAaHMA .. .3

.......... Mpomexyrounan cymma — 1
.......... MpomexyrToyHan cymma — 3
.......... MNpomewyrounan cymma — 6

[BEenuTe KOAHMYECTEO UHPp nAA CHMMHpDBaHHﬂ...E

.......... lMpomewyTouHan cyMHa
.......... MpomexyrToyHan cymuma — 3
.......... Mpomexyrounan cymma — 6
.......... MpomexytoyHan cymma — 10
.......... MNpomewyrounan cymma — 15

HawruTte KAABHWY OAA NpoADAKEHHA . . .

Bapuanm 1.

cout <<"[poMemyToOUHaA CVMMa — "<< Ssum<<™wn"://BHEOI OpoMeXyTOMHOM CVIMME

1. Ucnonb3ys onepatop 1ukia for, Hameyarath B OHY CTPOKY HH(PHI OT 1

1o 10
2. Ucnonb3ys BIOKEHHBIN UK, HareyaTaTh 7 cTpok mudp ot 1 go 10
Bapuanm 2.

1. Uconw3ys onepatop 1ukiia for, HareuaTaTh B OAHY CTPOKY Iudpst oT 10

o 1

2. Mcnonw3ys BIIOKEHHBIM LIUKJI, HANIEYaTaTh 3aJaHHOE MOJIb30BATEIEM KO-

audecTBO cTpok 1udp ot 10 1o 1
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IIpakTnueckoe 3ansaTue Ne 14. SI3pik nporpammupoBanus CC++. MaccuBbl

Henw 3anamusa:

[To3HAaKOMHUTBCS C BO3MOXHOCTBIO COXPAHEHUs JaHHBIX B MacCHUBE Mepe-
MEHHBIX, MPAKTUYECKOW 00pabOTKOI MaccuBa MpU MOMOIIY IHUKJIA, TOPSIA-
KOM BBIBOJIa 3HAYCHUI MaccuBa Ha YKpaH

OO0mue cBeneHnst

JlocTynn K KOHKPETHOMY 3JIEMEHTY MacCHBa OCYILIECTBIISIETCSI C MOMOILBIO
uHaekca. B a3pike C++ Bce MaccHBBI paciioyiaraloTcsl B OTAEJIbHON HENpepbIBHON
00J1aCTH TaMSATH.

[lepBbIii 31eMEHT MacCHBa pacIioyiaraeTcsi 0 caMoOMy MEHbBILIEMY ajpecy, a
NOCIEAHUNA — IO caMoMy 00JIbIIOMY. MacCUBBI MOTYT ObITh OTHOMEPHBIMU U MHO-
TOMEPHBIMHU.

Ctpoxka mpeacTaBisieT cO00W MacCUB CHMBOJBHBIX TIEPEMEHHBIX, 3aKaHUYH-
BAIOIIUICS CIIEIIUATBHBIM HYJIEBBIM CHMBOJIOM, 3TO HanboJiee pacpOoCTpaHEeHHBIN
THUI MacCHBa.

[Ton maccuBoMm B si3pike C++ mMOHUMAIOT HAOOP JAHHBIX OJHOTO U TOTO K€
TUTIA, COOPAHHBIX O] OJJHUM HMEHEM.

1. MaccuB omnpenensercs UIMEHEM MAacCUBa M MOPSAIKOBBIM HOMEPOM KaxK-
JIOTO CBOETO 3JIEMEHTA.

2. O0BIYHO MOPSAIKOBBII HOMED 3JIE€MEHTA Ha3bIBAIOT NHIEKCOM.

3. MaccuB umeeT pazmep — KOJIMYECTBO HJIEMEHTOB B HEM.

4. Kaxxplii 2JIEeMEHT MaccuBa HyMEpYeTCsl, HOMEp Ha3bIBaIOT HHIEKCOM.

5. OOpaiieHne K 3J1EMEHTY MacCHBa OCYIIECTBISIETCS MyTEM YKa3aHUsI €ro
UHJIeKCA.

6. lnaexc — T0 €CTh NOPSIAKOBBIM HOMED DJIEMEHTA — BCETA LEI0€ YHUCIIO.

7. Hymepanus aneMeHTOB MaccuBa B s3bIke C++ Beerna HaunHaercs ¢ ()

8. MHaekc mocieqHero 3JeMeHTa MacchBa Ha €JUHUILY MEHbLIE pa3Mepa
MaccuBa.

IIprmepbr MacCUBOB:

int numbers[1000]; // maccuB Ha 1000 9HUCIOBBIX JIEMEHTOB.
float test[10]; // maccuB Ha 10 BemIeCTBEHHBIX YHCEIT

Paznuyaror:

1. OgHOMEpHBIE MacCUBBI (OJIMH UH/IEKC)

2. MHoroMepHbIe MacCuBHI (J1Ba U 00Jiee UHIEKCOB)

OonomepHbvle maccugul

Kak u npyrue nepeMeHHble, MacCUB JIOJKEH OBITh OOBSBIIEH SBHO, YTOOBI
KOMIIWJISITOP BBLAENNI JUUIsl HETO OIpPENEICHHYI0 00JacTh MaMsTH (T.€. pa3MecTHl
MaccHB). 31€Ch THI 0003HaYaeT 0a30BbIN THIT MACCHBA, SBJISIOMIMICS THIIOM KaXK-
JIOTO JIEMEHTA.

ObvasneHue maccusa

JU1st OTHOMEPHBIX MAaCCUBOB CUHTAKCUC OOBSIBICHUS CIIETYIOLIUNI:

THUIl_3JIEMEHTOB UJeHTU(DUKaTOp[pa3mep];

[Tpumep: double A[5];
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co3J1aeTcs 5 DJIEMEHTOB MaccuBa ¢ UMeHeM A tumna double:
A[0], A[1], A[2], A[3], A[4]
WNuanmmanmn3anus MaccuBa
1. OOBsIBIIEH MaCcCHB:
int arr[5];
2. MaccuB MHUIIMAIM3UPOBAH, €CITN dJIEMEHTAM MacCHBa MMPUCBOCHBI 3HAYE-

HUS:
arr[0]=10; arr[3]=40;
arr[1]=20; arr[4]=50;
arr[2]=30;

Hnuyuanuzayus maccusa npu o6wvseieHuu
[Ipu 00BsIBIEHNHN MAacCHBA Bbl MOXKETE Cpa3y yKa3aTh I€pBOHAYAIbHBIC 3HA-
YEHUSI DJIEMEHTOB MacCHUBa
Nuannnanuzanus maccusa values:
int values[5] = {100, 200, 300, 400, 500}
JlocTyI K 31eMEeHTaM MacCuBa
JIns  goctyma K n-oMy  DJIEMEHTY  HEOOXOJMMO  HamucaTh
UMs_MaccuBa[HoOMep dJieMeHTa] U paboTaTh C HUM KaK C OOBIYHON NEPEMEHHOM.
[Tpumepsb! gOCTyMAa K 3JIEMEHTaM MacCUBa:
numbers[200]=201; //3amucats B 200 sneMeHT uncio 201
test[1]=0,5; // B 1 snemenT 3anucats 0,5
test[9]=10; // B 9 anemenT 3anucath yucio 10

Copmupoeka maccuga

CopTUpOBKONM WM YNOPSAOYEHHEM MAacCHBAa Ha3bIBACTCS PACIOJIOKECHHE
€T0 DJIEMEHTOB 10 BO3PACTaHUIO (MJIM YOBIBAHUIO).

Ecnu He Bce 37€MEHThI pa3InyHbl, TO HaJJ0 TOBOPUTH O HEYOBIBatOLIEM (MM
HEBO3PaCTAIOIIEM) MOPSJIKE.

B 3101 CII0KHOM TEME W3BECTHO MHOT'O PAa3IUYHBIX anropuTMoB. Kpurepun
OLIEHKH 3(Q(PEKTUBHOCTH 3THX AJITOPUTMOB MOTYT BKIIIOYATh CJIEAYIOLIME Mapa-
METPBI:

— KOJMYECTBO IIAroB aJITOPUTMA, HEOOXOIUMBIX JIJISl YIIOPSAJOYEHNUS;

— KOJIMYECTBO CPaBHEHUI 2JIEMEHTOB;

— KOJMYECTBO MEPECTAaHOBOK, BHIMOJIHAEMBIX P COPTUPOBKE.
N3BecTHBIE CXEMBI COPTUPOBKHU:

— Merton «my3bIpbKa»

— CopTupoBKa BCTaBKaMu

— CoptupoBka NocpecTBOM BbIOOpa

Msl paccMOTpUM OJIHY W3 HPOCTEUIIUX CXEM COPTHPOBKH — METOJ «IIy-
3BIPBKAY.

[IpeacraBsTe, uTO MaccuB (TabJIMIIA) PACIIONOKEH BEPTHKATBHO. DJIEMEHTHI
¢ OoNbIIMM 3HAYEHHEM BCILIBIBAIOT BBEPX HAMoOA00Me OONbIINX My3bIphKOB. [Ipn
NIEPBOM NIPOXOJI€ BJIOJIb MAacCUBAa, OEpeTCs MEPBBIA 3JEMEHT U MOOYEPEAHO CpPaB-
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HUBAETCS C MocieayromuMu. [Ipu 3ToM, eci BCTpedaeTcsl SJIEMEHT ¢ MEHBIIUM
3HAYCHUEM, TO OHM MCHSIIOTCS MECTaMH; MPH BCTPEYE C DJIEMEHTOM C OOJIBIIAM
3HAYEHHUEM, MOCIEAHUN CTAaHOBUTCS '"ITAJOHOM' IUIsI CPABHEHMS, U BCE CIIEIYIO-
I[1MEe CPABHUBAIOTCS C HUM.

B pe3ynbrate HauOoOMbIINI JIEMEHT OKa3bIBA€TCS B CAMOM BEPXY MAacCCHBA.

Bo Bpems BTOporo npoxojia B10Jb MacCUBa HAXOJUTCS BTOPOU MO BEIUYH-
HE DJIEMEHT, KOTOPBIA MOMENIAETCsl MOJl AJIEMEHTOM, HAlJACHHBIM MPU MEPBOM
MPOXOJE, T.€. Ha BTOPYIO CBEPXY MO3ULHUIO, U T.1I.

IlepecTanoBKa 3JIE€MEHTOB MPOU3BOAUTCS BCET/Ia YEPE3 JIOMOJIHUTEIBHYIO
MIPOMEKYTOUYHYIO IEPEMEHHYIO — temp.

['maBHOE, YTO TIPU BTOPOM M MOCJIEIYIONIUX MPOX0JIaX, HET HEOOXOAUMOCTH
paccMaTpuBaTh paHee "BCIUIBIBIIKE" 3JIEMEHTHI, T.K. OHM 3aBEJOMO OOJIbIlIe OC-
TaBIIuXcs. Jpyrumu cioBamu, BO BpeEMs j-I'0 MPOXOJla HE MPOBEPSIIOTCS JIEMEH-
ThI, CTOSIIIIUE HA TTO3ULIMSX BBIIIE j.

Aneopumm copmupoxu Memooom «ny3vipbKax»

Ecnu nBa cocemHux 3eMeHTa pacioyioKEeHbl HE M0 MOPSAJKY, TO MEHSIEM HX
MeCTaMH.

Tak moBTOpsieM /10 TE€X MOp, MOKa B OYEPETHOM MPOXOJIe HE CAETaeM HU OJI-
HOTO OOMEHa, T.€. MACCHUB OYIET YIOPSIAOYCHHBIM.

JI1s1 penieHus 3a1a4 UCTIOJIb3YETCs 1BA IIUKJIA!

— IlepBbIil UK — BHEIHUM - HaunHaeTcs ¢ 0 ayeMeHTa U 40 MpEero-
CJIE€HETO
— Bropoiil 1uK1 — BHYTPEHHUH - HAYMHAETCS CO CIIEAYIOLIETO 3JIEMEHTa
710 TTOCJIETHETO
Peanusayusa ancopumma copmuposku
3amanue: Jlaa maccuB u3 10 anemenToB, nHACKCH 0 — 9.
[Tepserit ukn 0 - 8 for (1=0;1<9;1++)
Bropoii uuxn 1 -9 for (j=1+1;j<10;j++)

Bo BHyTpeHHEM LIMKJIE CPAaBHUBAIOTCS 3HAYEHUS W, €CJH, YCIOBUE CpaBHE-
HUS

BBITTOJTHSIETCS, TOT/1A 3JIEMEHThHI MEHSIOTCS MECTAMM.

— MaccuB copTupyercs 10 BO3paCTaHUIO.

— B pesynbrare moiaHOro mpoxoja BHYTPEHHETO IMKJIA, TEPBbIM BCTa-
HET DJIEMEHT C CAMbIM OOJIBITTM 3HAYCHUEM.

— Ecnu noMeHsTh 3HaK ¢ > Ha <, TO MACCUB COPTUPYETCS MO yOBIBAHUIO.

/A copTHpoBERAa
for(i=0;1i<9;i++)
{
for (3=i+1;3<10; 3++)
{
if (a[jl»alil]
{
temp=a[]j];
aljl==alil;
ali]=temp:
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3aganus

3aoanue 1.
Cozoaitme npoekm SampleArrayl - IIpumep oonomepnozo maccuesa
1. Hannucarps nmporpamMmy, B KOTOPOM C KJaBUATypbl BBOJAT Habop u3 5 1e-

JBbIX YHUCCJI B OI[HOMGpHBIﬁ MacCCHB.

MCPOM DJICMCHTA.

TOB.

Pewenue npoexma. Ilpoepamma "lpumep oonomeproco maccusa”
1. Jlucmune npoepammbi

clenaTh peAaKkifio KoJia).

EE]K*HpDPpamma MacocHME —BEOI, BHEON, ROMHUECTED HEHVIEBHR Y/
finclude <iostresm:>

finclude <conio.hs//OHMEIMOTERS — OXMMISHME HSHSATHA RISBMIM
using hamespace std;

=] int mwain)

int a[5]://0BEABNEHHE MAaCCHBEA
int i://cusTUME HHMREIS

int z;//ZHaUeHME INEMEHTA MaCCHES

O

O6padoTka BBOJIa JAaHHBIX (MPOJAOTHKEHHE)

s

OkoHYaHuE TPOrpPaMMBbI

setlncaleiLC_CTYPE,""];ffmcnunhBDBaHHe EMP MITHITE
cout<<™ nh cllpMHep OODHOMEPHODD MaccHBaL ™)
cout<< ™\ n tEROD MACCHMBa LEMEX YUMCSI, n';

cout<<™ nh cllocae BEOODS KEMOON0 WHCIIS HEsMHTE <Enterzin™:

//BBOO DAHHEX MAaCcCHBA
for [(i=0;i<5:;1i++)
i
coutsSMaE P asigat] et
cinx>>z;
ali]l=z;
cout<<™n’;

cout <<"Wn' nHasMuTe HISBMIN OO OIpOOOCReHMI. .. "
_getchi)l: // CwHOIaHHME HSRATHA RIABMIN
return 0O;

CrOMIUIMPYITE TPOEKT U MPOTECTUPYUTE MPOrpamMMmy.

Ompeoaxkmupyuime npocpammHblil KOO

2. Hepez[ BBOJOM KaXXA0ro 3JICMCHTA AOJI?KHA BBIBOAUTHCA IIOJACKA3Ka C HO-

3. BeiBecTHn MaCCHB, ITIOCYUTATb U BBIBCCTHU KOJIHYCCTBO HCHYJICBBIX 3JICMCH-

IIepBas yacTh NpOEKTA: BBOJ JAHHBIX C KJIABUATYPhI, JaHHBIE 3aIIMCHIBAOT-
Cs B MacCHB.
Hauano nporpammsbl (KpacHOW TOYKOM OTMEUEHBI MECTa, IJI€ HEOOXOIUMO
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1. O0BsBUM MMCPCMCHHYIO - I paCcdCTa KOJINYCCTBA HCHYJICBBIX 3JICMCHTOB

Hobapute obbABTEHHE

NEpEMEHHOH

r int k=0;//ROIMUECTED HEHVIEBHX SJEMEHTOE A

2. BpIBOJ 3HAUYEHUH U PE3YNBTATOB HA DKPAH

. //BHBOI MacCHES
cout<< "MaccHe -> "
for [(i=0;1i<5:1i++)
i
cout<< a[il<<™ ™ :
JiPacyeT ROMMUEeCTES HEeHYJIEEHX SIeHMEHTOER
if (a[i] '=0) k++:
H
//BHBON pESVIETaTA
cout<<™ ot
cout<<"EoIMuec TED HEHVIEEHY SJASMEHTOE - "<<k<<™int:

CxoMIUIMpyiTe TPOEKT eUle pa3 U MPOTECTUPYUTE NpOrpaMmmMy
2. Pezynomam pabomul npoepammbi

e e C++-KURSUUSY Projects' SampleArrayl’,Debug' SampleArrayl.exe 3

lMpuHep OAHOMEPHOr O MACCHERX
Beop maccuBa WEABX 4YMCEA

lMocae BEBORA KaxMOro 4YHcAa HaxmuTe <Enter’

al@l —> 5
alil —> 0
al2]1 —> 0
al31 —> -2
41 —> 3

Maccue —> 5 0 0O -2 3
KoAMuyecTED HEHYAEBMX 3AEHMEHTOB — 3

HaxmuTte KAABHWY AAA NMPpOoAOAMEHHA. . -

3aoanue 2. Co3nath olHOMEpHbIN MaccuB i 10 3HaUeHUH.
— 3anoyiHUTh CIy4yaHbIMM ynciiamu ot 1 — o 10.
— BriBecTn MaccuB Ha 3KpaH.
— Co31ath MEHIO 171 YIPABJICHUS TPOEKTOM.
[TocunTars:
— TlocunTaTh KOJTUYECTBO COBIAICHU ITU(P U BHIBECTH OTUET.

I[JI?I pemICcHus 3aga491 CO34aTh MAaCCHUB JJIsI XPaHCHUA BBIXOAHBIX 3HAYCHUMH.

OO0pa3er ’kpaHa:

BHEEpHTE BAPMAHT
il. PacoTa ¢ OOHOMEPHHM MACCHEOM
2. Buxon

Baw BWGOP-..... 1

Maccus c HAaGOpPOM CAYYAWHHX FHAYEHHH

28511059 %35

HoAWuecTeEDo conapeHud — 4

Uucaa coenaneHdd — 5 7 _

81



3adanue 3. Co3nath OTHOMEPHBINA MaccuB il 10 3HaUEHU .
— 3amnoJIHATh MaTPULly CIy4alHbIMH dnciamu ot 0 10 9.
— BpiBecTH MaccuB Ha 3KpaH.
— Co3naTh MEHIO JIJIs YIIPaBIIEHUS TPOSKTOM
[Tocunrats:
— KonmuecTBo Kaxxa0¥l IUPPHI U BEIBECTH OTYET B BUJIEC TAOJIUIIBI

I[JI?I pemiCcHus 3aga491 CO34aTh MACCUB JJIsI XPAHCHUA BBIXOAHBIX 3HAUCHUMH.

OO0pa3er ’kpaHa:

HEEPHTE BApPHaHT
1. Maccue 10 cayyadHwmx yvcea C0-2)
2. Buxon

Baw BEMGop..... 1

Maccue ¢ HAGOpPOM CAYYAMHWX 3HayeHMM ot 0 po 9

1740%48824

KoAMuyecTED uMdpp — OTYET
lluppa i KoauuecTteo

o i

i i

2 i

3 o

4 3

LY o

[ o

7 i

8 2

g i
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IIpakTnueckoe 3ansaTue Ne 15. OCHOBBI NPOrpaMMHUPOBAHUA MUKPOKOH-
TPOJLIEPOB

Henw 3anamusa:
N3yueHue Ha3HaueHUS U OCOOCHHOCTEH apXUTEKTYpPhl OJHOKPHCTAJIBHBIX
MHKPOKOHTPOJIJIEPOB; 03HAKOMIICHHE C apXUTEKTYpPOU M IMPOTrPaMMHOU MO-
nenbi0o AVR-MUKPOKOHTpOIUIEPOB; M3ydeHue »TanoB pazpadborku [10 nms
BCTPAUBAEMbIX MUKPOIIPOLIECCOPOB; MPUOOPETEHNE HABBIKOB pabOTHI B Cpe-
ne AVR Studio.

OO0mue cBegeHus
IIporpamMmupoBaHne MHKPOKOHTPOJLIepoB. [Iporiecc pa3paboTku mpw-
kinagHoro I1O ycTpoWCTB Ha OCHOBE OJHOKPHUCTAIBHBIX MHKPOKOHTPOJUICPOB
BKJIFOYAET CJICAYFOIINE TaITbI:

e Pa3pabOTKH AITOPUTMA U CTPYKTYPHI MPOTPAMMBI;
¢ HAMMCAHMS UCXOJHOTO TEKCTAa MPOTPAMMBIL;

¢ TOJIYYCHUS BBINOJHAEMOU MPOrPaAMMBI;

e TECTUPOBAHUSA U OTIAIKU MPOTPAMMBI;

e TOJIyYCHUS 3aTPy30YHON MTPOTrPaMMBL.

Ha stane pa3paOoTKku anroputMa U CTPYKTYPBI IPOTPaMMBbl BEIOUpaETCs Me-
TOJ PELICHUS 33J]a4 U pa3padaThIBAETCS AJITOPUTM €ro peanu3aluuu. AJITOPUTM —
3TO HaOOp MPaBUI WM OMHUCAHHE MOCIEAOBATEIBHOCTH ONEpALUN 7Sl PEIICHUs
onpeAenéHHON 3aaui WIH JOCTHKEHHsI HeKoTopou nenu. ['padudyeckum n3odpa-
KEHHEM aJropuTMa sBJsieTcs cxema ancopumma (flowchart), Beimonasiemast B co-
orBercTBuM ¢ ['OCT 19.701-90 «Equnas cuctema mporpaMMHOM TOKYMEHTALWH.
Cxembl aNrOpuUTMOB, MPOTPAMM, JAaHHBIX U CHCTEM. YCJOBHbIE OOO3HAYCHUS U
MIPABUJIA BBITIOJTHEHUS.

Ha sTane HanucaHusi HCXOMHOTO TEKCTAa MPOTrpamMMbl pa3pabOTaHHBIN airo-
PUTM 3alUCBIBAECTCA B BHJE MPOTpaMMbl Ha MCXOJHOM s3bIke (accemOiepe uiu
3bIKE BBICOKOTO YPOBHS).

A3vikom accembiepa Ha3bIBAETCs SI3bIK MPOTPaMMHUPOBaHUs, B KOTOPOM Ka-
YKI0M KOMaHe IIPOoLeccCopa WIM COBOKYITHOCTH KOMAaHJI IPOLiECCOpa COOTBETCTBY-
€T COKpallléHHAas CUMBOJIMYECKas 3anuch (MHeMOHMKA). VICmosib30BaHHE CHUMBO-
JUYECKOro 0003HAUYECHUS KOMaHJ, a TaKKe aJIpECOB PETHUCTPOB M SUEEK MaMSTH,
NEPEMEHHBIX, KOHCTAHT U APYTHX AJIEMEHTOB MPOrpaMMbl CYIIECTBEHHO 00Jierya-
€T MPOLECC COCTABJICHUS NMPOrpamMM IO CPABHEHUIO C NMPOTrpaMMHMPOBAHHUEM Ha
YPOBHE MalIMHHBIX KOAOB. CHMBOJIMYECKHE 0003HAUYEHHUS AIEMEHTOB OOBIYHO OT-
paXarT UX COJAEpP>KATENbHBIN CMBICI. SI3bIK accemOiepa 0OecreuynBaeT BO3MOXK-
HOCTb JIOCTYIIa KO BCEM pecypcaM MpOorpaMMHpPyeEMOro MHUKpoIpoleccopa (MUK-
POKOHTpOJUIEpA) U MO3BOJISET CO3/1aBaTh MPOrpamMmsbl, 3PQPEKTUBHbBIE KaK 110 ObICT-
POIEHUCTBUIO, TaK U IO 00BEMY 3aHUMAaeMOM MaMsITH. B 3Toil cBs3u MporpaMMupo-
BaHUE Ha f3bIKE acceMOJiepa MpenoaraeT 3HaHue apXUTEKTYpbl U CBOMCTB MHUK-
pomporeccopa, T. €. BCEro TOro, 4To BXOAUT B MOHATHUE «IIPOIPAMMHAas MOJEIbY.
S3bIku accemOiiepa pa3IuvaroTCs AJis pa3HbIX TUIIOB MUKPOIIPOLIECCOPOB, T. €. SIB-
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JSI0TCS  MAlllMHHO-OPUEHTUPOBaHHBIMU. B psime accemOnepoB nomyckaercs
oopmIIeHHE TOBTOPSIOMIEHCS MOCIEA0BATEIPHOCTH KOMaHJ KakK OJHOW Makpo-
KOMaH/Ibl (MaKpoca), Takue acceMOIephl Ha3bIBAIOT MaKpoaccemoOiepamu.

Azviku evicokozo ypoeus (C, Tlackans, beiicuk u ap.), kak U accemobiep,
o0ecneynBaroT JOCTYN KO BCEM pecypcaM MUKpPOKOHTpOJIJIEpa, HO BMECTE C TeM
JAI0T BO3MOXHOCTh CO3/1aBaTh XOPOIIO CTPYKTYPHPOBAHHBIE MPOTPAMMBI, CHH-
MaloOT C MPOrpaMMHCTa 3a00Ty O PACHpPECICHUN MaMsITH U COAEp>KaT OOJIbIION
HaOOp OMOIMOTEUHBIX (PYHKIIUHN JJIS BHIOJTHEHUS CTAaHAAPTHBIX ONIEpaIlHii.

Ha »Tane nmosiyueHusl BBIMOTHSEMON MPOrpaMMbl UCXOTHBIM TEKCT TMpo-
rpaMMBbl C TIOMOIIBIO CIIEHUANIBHBIX CPENICTB (TPAHCISATOPOB, KOMIUISTOPOB, KOM-
MTOHOBIIIMKOB U ap.) npeoOpasyercs B UCITIOJTHSIEMBIN
Kof. Tpancisimopom (translator) Ha3pIBAIOT MPOTPaMMYy, CIYKAILYIO JIJIsl IEPEeBOJIa
(TpaHCHSAIMK) IPOrpaMM Ha sI3bIKE acceMOiepa B MAaIMHHBIN KOJI, «[TOHUMAaEeMbIii»
nporeccopom. Komnunsamop (compiler) mpenacrasiser co0oil mporpaMmmy, mpeoo-
pa3yIoNIy0 B SKBUBAJICHTHBIN MAITMHHBIN KOJI TEKCT MPOTPAMMEBI Ha SI3BIKE BBICO-
KOro ypoBHs. Pe3ynbratoM paboThl TpaHCISATOPA WM KOMITHIISITOPA MOXKET OBbITh
KaK BBITOJTHSIEMBIN 3arpy309HBI MOJTYJIb, TaK M OOBEKTHBIN MOAYJh (IpOTpaMMma,
KOMaH/IbI, TIEPEMEHHBIE M KOHCTAHTHI KOTOPOW HE «IPHBS3aHBD» K KOHKPETHBIM
aapecaM siaeeK mamsaTH). /(s mocTpoeHus BHITIOMHAEMON POTPaMMBbI U3 OOBEKT-
HBIX MOJIYJICH TIPUMEHSIETCS KomMnonoswuk (penaktop cpsasei, linker). B mpomecce
MOJIYYeHUS BBIIOIHSIEMOM MPOrpaMMbl U3 MCXOJIHOTO TEKCTa MPOTPaMMBbI yCTpa-
HSIOTCSI CUHTAKCUYECKHE OIIMOKU, COCTOSIIME B HAPYIICHUH MPaBUJI CUHTAKCHCA
UCITIOJIb3YEMOT0 SI3bIKa MTPOTPaMMHUPOBAHUS.

Ha »Tane TectrpoBaHus ¥ OTJIAIKHU MPOTrPaMMBbI MPOU3BOIUTCS MOUCK, JIO-
KaJIM3alus ¥ yCTPaHEHHE B HEW JIOTMYECKUX OMMOOK. Tecmupogarue CIyKUT IS
0oOHapyXeHHs B TIporpamMMme OIUOOK U BBITIOJHSIETCS C UCIOJIb30BaHUEM HEKOTO-
poro HaOOpa TECTOBBIX JAHHBIX. 1€CTOBBIC NAaHHBIC JOJDKHBI 00ECHEYMBATH MPO-
BEPKY BCeX BeTBel amroputma. [Ipu TecTUpOBaHWH MPOTpaMMBI MOTYT TOJBEP-
raThCsl MPOBEPKE TaKKe HEKOTOPHIE MOKA3aTEIH CUCTEMBI, CBSI3aHHBIE C MPOTPaM-
MoH (Hampumep, oObEM KoJOB U JaHHbIX). [lociie TecTupoBaHus Hporpamma
J0JDKHA OBITH TTOABEPTHYTA omaaodxe (debug), 3amadueit KOTOpOH SIBISIETCS JTOKAJIH-
3alys OIMMOKH, T. €. HAXOXKJCHHE MeCTa B IPOTpaMMe, BHI3BIBAIOIIETO OITHOKY.

TecTupoBanme W OTIagKa MPOTPAMMBI MOTYT MPUBECTH (M, KaK MPaBUIIO,
IPUBOMAST) K HEOOXOJAMMOCTH BO3BpaTa K paHHHUM JdTamaM Mpolecca pa3padoTKu
IPOrpaMMBbI /I YCTpaHEHUsI OITMOOK B MOCTAHOBKE 3a/1auu, pa3paboTKe ajIropuT-
Ma, HalMMCAHUKM UCXOJHOTO TEeKCTa W T. A. TakuMm oOpazom, mpoiecc pa3paboTKu
IIPOrpaMMBbI, KaK ¥ BECh MPOIIECC MPOSKTUPOBAHUS, SIBIISICTCS UTEPAITUOHHBIM.

Ha »sTane nosiydyenusi 3arpy304HON MpOrpaMMbl TPOU3BOAUTCS «OCBOOOXK-
JIEHUE» TIPOrPaMMBI OT JIMITHUX (PparMeHTOB, UCIIOJIB30BABIINXCS ISl TECTUPOBA-
HUS ¥ OTJIAAKH. DTH (PParMEeHTHl YBEIUYUBAIOT O0BEM MPOTPAMMBl U HE HYKHBI
IpU HOPMATBHOM (PYHKIITHOHHPOBAHUK MHUKPOIIPOLIECCOPHON cucTembl. Jlanee mo-
JTy4deHHasl 3arpy304yHasi IporpaMma 3aHOCHUTCS B aMsATh MUKPOKOHTPOJUIEPA.

[To 3aBeprennn mporecca pa3pabOTKH MPOUZBOIUTCS OOKYMEHMUPOBaHUe,
T. €. COCTaBJICHUE KOMIUIEKTa JOKYMEHTOB, HEOOXOIUMBIX ISl AKCIUTyaTalllu U
compoBOXACHHUS  mporpamMmbl.  COmpoBOXKIEHWE  TporpamMmbl  (program
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maintenance) — 3TO NPOLECC BHECEHMs] W3MEHEHMH, MCHPABICHHUS OCTaBLIMXCS
OIIMOOK ¥ MPOBEACHUS KOHCYIBTALNNA 110 TPOrpaMMe, HaXOsIIencs B dKCITyaTa-
nna. Buasl mporpaMMHBIX JOKyMEHTOB persiameHtupoBanbl ['OCT 19.101-77
«EnnHas cucremMa mporpaMMHOM ITOKyYMEHTalWH. Buasl mporpaMMm M mporpaMm-
HBIX JOKYMEHTOBY.

Pa3pabotka 10 nss BcTpamBaeMbIX MUKPOIPOLIECCOPOB IMPOU3BOJUTCS Ha
NEPCOHAILHOM KOMIBIOTEPE € HMCHOJIB30BAHUEM CIIEHUAIBHBIX MPOrPAMMHBIX U
anmapaTHbIX cpeAcTB. Takoil cmocoO co3manus [1O HocuT Ha3zBaHUE Kpocc-
paspabomku. COBOKYITHOCTb amlmapaTHbIX U MPOTPaMMHBIX CPEICTB, MpPUMEHse-
MBIX ais pa3pa®otku M omiagku [0, oObeAuHSIOT OOIMM HaWMEHOBaHU-
eM cpeocmea nodoepicku pazpabomku. B HacTosem 1a00paTOpHOM MPAKTUKYME
npouecc paspabotrku 110 wuzyuaercs Ha npumepe s3bika accemOiiepa AVR-
MUKPOKOHTpOJUIepoB. Co3/1aHHe MCXOJHOTO TEKCTa IPOrpaMMBI, TPAHCISALHS U
OTJIaJKa BBITIOJNHSAIOTCS B HMHTETPUpPOBaHHOW cpene paspadoTku (Integrated
Development Environment — IDE) AVR Studio.

PaGora B cpene AVR Studio. B coctas cpenst AVR Studio Bxoaut pemak-
TOP UCXOJIHBIX TEKCTOB, TPAHCIATOP C S3bIKA acceMOepa, OTIATUUK U CUMYJIISITOP.

Tpaucastop pabotaer ¢ UCXOIHBIMH MpOTpaMMaMH Ha sI3bIKe accemOIepa,
coZlepKallMMU METKH, JUPEKTUBbI, KOMaHJbl 1 KOMMEHTapuu. MeTka mpecTaB-
JsieT co0oi CMMBOJIHMYECKOe 00O3HAUeHHE ajpeca (IOCIeI0BaTEIbHOCT CUMBO-
JIOB, 3aKaHYMBAIOLIASICSl IBOETOUMEM). METKHM UCIOJB3YIOTCS ISl YKA3aHUS MECTa
B IIPOrpamMMe, B KOTOPOE€ NEPENaeTCs YNPAaBICHHUE IIPHU MEPEX0Jax, a TakKe Ui
3a1aHUs] UMEH NIEPEMEHHBIX. JIMPEKTUBBI SIBISIOTCS MHCTPYKLUUAMU JUIS TPaHCIISI-
TOpa M HE 3aHOCSITCS B UCIOJIHAEMBIN KOJ MpOorpamMmsl (CIIUCOK AUPEKTUB IPUBE-
NEH B NpuiiokeHuu 3). J{MpeKTUBbl MOTYT UMETh OJUH WJIA HECKOJBbKO MapaMeT-
poB. KomaH/1bl 3anIUCBIBAIOTCS] B IIPOrpaMMe B BUJIE€ MHEMOHHYECKOIO 00O03Haue-
HUS BBINIOJIHAEMOW OMEPALMM U MOTYT UMETh OJIUH WJIM HECKOJIBKO Onepanoos, T.
€. apryMEHTOB, C KOTOPBIMH OHH BBI3BIBAIOTCS. TPAHCIATOP NMO3BOJISET YKa3bIBATh
ONEpaH]Ibl B PA3JIMYHBIX CUCTEMAX CUUCIECHHS: NECATUYHOU (IO yMOJIYAHUIO, Ha-
npumep, 15, 154), IECTHAIIATEPUIHON (npeduxc 0x nmu $, HaIlpu-
mep, 0x0f, $0f, 0x9a, $9a), BocbmepuuHOil  (mpeduKC —  HyJdb, HaMNpu-
mep, 017, 0232) u nBonuHoi (nmpeduxc Ob, Hanpumep, 0b00001111, 0b10011010).
CTtpoka mporpamMmsbl T0JDKHA OBITh He JynHHEE 120 CHMBOJIOB B MOXKET UMETh OJI-
HY U3 4eTBIPEX (hopM:

[MeTka:] .1upexkTUBa [MapameTpsl] [;KommenTapmuii]

[MeTka:] komanaa [onepanabl] [;KommenTapuid]

[;KomMmenTapuii]

[[IycTas cTpokal

[To3unum B KBaJpaTHBIX CKOOKaxX HeOOs3aTenbHbl. TEKCT MOCIe TOUKU C 3a-
ISATON M 0 KOHIIA CTPOKH SIBJSIETCS KOMMEHTAPUEM M TPAHCISTOPOM UTHOPUPYET-
cs. BriltoueHne B TEKCT MpOrpaMMbl KOMMEHTapHUEB SIBISETCS MPHU3HAKOM XOPO-
[IETO CTWJISI MPOTPaMMHUPOBaHUS M obOserdaer e€ compoBoxkiaeHue. Kpome Toro,
YIYYIIEHUI0 YUTAEMOCTH TaKXe CIIOCOOCTBYET (hOpMATHPOBAHHME TEKCTa IMPO-
rpamMel. [Ipu nporpammupoBaHuy Ha acceMOJepe BBITOJIHEHUE ITHX MPABUII OCO-
OCHHO Ba)XKHO, TaK KaK IPOrpaMMBbI Ha SI3bIKE acceMOiiepa Hey10004NTaeMBbl.
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VYka3aTe TMI MUKPOKOHTPOJIIEPA, AJII KOTOPOIO TPAHCIUPYETCs MpOorpam-
Ma, IO3BOJISIET TUpeKTHBA .device, HarpuMmep:

.device = ATmega8535; mnporpamma i  MHKPOKOHTpOJLIEpa
ATmega8535

[Ipn HasMuMM B mporpamMme KOMaHJ, HE NMOJIEPKUBAEMBIX YKa3aHHBIM B
JUPEKTUBE MUKPOKOHTPOJUIEPOM, TPAHCIATOP BBIAAET COOTBETCTBYIOLIEE IMPENY-
IIPEXKICHUE.

BxoaneiM nist TpaHcnsTopa siBisgercs ¢aiin <ums_(aiiaa>.asm ¢ TEKCTOM
IporpaMMbl Ha si3bIke accemoOisiepa. TpaHCHAATOp CO31aéT YeThlpe HOBBIX (aiina:
daiin muctunra (<ums_aiina>.lIst), oObekTHBI (aitn (<umsa_daiia>.obj),
dain-npomuBKy namsaTd mporpamMm (<ums_aiina>.hex) u dain-npommBky
HHEProOHE3aBUCUMOM MaMITH NaHHBIX (<uMs_(paiiia>.eep).

daiin TMCTUHTA — 3TO OTUET TPAHCIATOpa O cBoei padore. Ha puc. 6 npuse-
JICHA 4acCTh JIMCTUHIA TPAHCISLMM MPOrpamMMBbl, B KOTOpou dncia 2, 5 u 19 3aHo-
carcst coorBeTcTBEHHO B peructpbl R17, R18 u R19; Beruncastorcs npousseneHme
u cymma comepxumoro peructpoB R17 n R18; u3 cymmbl conepKMMOro perucr-
poB R17 u R18 Beruuraercs comepxumoe perucrpa R19. JluctuHr conepxur uc-
XOJHBIA TEKCT TPAHCIUPYEMOU ITPOTPaMMBbI, KaKJI0M KOMaHJe KOTOPOM MOCTAaBJIE-
HBl B COOTBETCTBHE MaITMHHBIE KOJBI (MIpaBBId CTOJOEIl YMCEN) U aapeca sSueeK
naMsTH TPOTPaMM, B KOTOPBIX OHH OyIyT pa3MemieHbl (JeBbIA CTONOEI ducen).
MaivHHbIe KOABI U apeca NPUBOASATCA B IIECTHAALATEPUYHON CHCTEME CUHUCIIE-
Hus. Hampumep, crpoka nuctuHra ¢ komanao ADD conepXuT ciaeayronyr HUH-
dbopmanuro: 0f12 — mamuaHab koA koMmaHAbl, 000004 — agpec pa3MelnieHus J1aH-
HOM KOMAaHJIbl B MaMSITH MPOTPAMM.

000000 012 1di R17, 2 ; 3arpy3ka uucaa 2 B peructp R17

000001 e025 1di R18, S ; 3arpy3ka 4yucaa 5 B peructp R18

000002 e133 1di R19, 19 ; 3arpy3ka uncaa 13 B peructp R19

000003 9112 mul R17, R18 ; ymuoxkenue R17 na R18, pesyastar B R1:R0
000004 0f12 add R17, R18 ; ciioxenne R17 u R18, pesyastar B R17
000005 1b31 sub R19, R17 ; Bbiuutanue R17 u3 R19, pesyabrar B R19
000006 cfff met: rjmp met ; 6ecKkOHeYHBIA MUK (JJI51 OTJIATKH)

IIpumep nucmunea mpancaayuu

OObekTHBIN (haiin UMeeT crienraIbHbIi (POpMAT U UCTIONB3YeTCs JJIsl OTIa/-
KM IIPOTrpaMMBI C MMOMOLIBIO cUMyJsiTopa-oTinaguuka cpensl AVR Studio. daiin
IPOILIMBKY MaMSATH MPOrPAMM CIIY>KHUT JUIsl 3aHECEHUS OTJIAKEHHOM MpOrpaMMbl B
NaMsTh MPOrpaMM MHUKpOKOHTposuiepa. Pann npommBkd EEPROM-namsatn nas-
HBIX NpEIHa3Ha4YeH sl 3arpy3kd MH(OpPMAIMU B SHEPrOHE3aBUCUMYIO MaMsTh
naHHbIX. Onepanuu 3arpy3Kud NamMsTd MPOrpaMM M 3HEPrOHE3aBUCHUMOW NMaMATH
JAHHBIX BBIMOJIHAIOTCS C MOMOINBIO CIEHHMATIBHBIX allapaTHbIX CPeacTB (Tpo-
IrpaMMaTOPOB).

3aganue
CocTaBUTh TPOrpaMMy BBIUMCIICHUS MPOU3BEACHUS M CyMMBbl JBYX 4YH-
cen A u B, Haxonsimuxcs B POH. U3 cymmbr A u B Beidects unciio C. 3a 0OCHOBY
B3ATh MpPOrpaMmy, NMPUBEIEHHYIO Ha puc. 6. Uucia U3MEHUTh B COOTBETCTBUM C
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3aJlaHHbIM BapuaHToM (Tabn. 1). B Havaso mporpaMMbl MOMECTUTH JUPEKTH-
By .device 151 MukpokoHTposuiepa ATmega8535 (3aecy u ganee npenanonaraeTcs
UCIIOJb30BaHuEe MUKpokOoHTposuiepa ATmega8535). B kommeHTapusix ykaszaTh
dbaMmIMo U HOMEp TPYIIIIHL.

Ne BapuanTa 1 2 3 4 5 6 |7 8 |9 |10 (11 |12 |13 |14 | 15
A 1 2 34 5 16 |7 (8 9 |10(11 |12 |13 (14 |15
B 100 |99 198 (97 196 95 194 |93 (92 |91 |90 (89 |88 87 | 86
C 50 |51 [52 |53 |54 |55 |56 |57 58 |59 |60 |61 |62 (63 | 64
Ne papuanTa 16 |17 |18 |19 |20 |21 |22 (23 ({24 (25 (26 |27 |28 |29 | 30
A 16 (17 (18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 {29 | 30
B 85 |84 |83 |82 (81|80 |79 |78 |77 |76 |75 |74 |73 |72 | 71
C 65 |66 |67 |68 |69 (79 |71 |72 |73 |74 |75 |76 |77 |78 | 79

Boinonauth pazpabotky mnporpammel B cperae AVR Studio’, IIpOJIeIIaB clie-
JYIOIIME ONEepalyu.

1. Co3aaTh HOBBIN MPOEKT, BOCIOJIB30BABIIMChL KoMaHa0i New Project me-
Hi0 Project. B mosiBuBIIemMcs: iuanoroBoM okHe B mosie ProjectName BBectu ums
cO3/1aBaeMoro mpoekra 6e3 pacimmpenus (MHGopMaIus O MPOEKTE COXPaHSIETCS B
daiine ¢ pacmupenuem .aps). B none Location ykazats MecTo pasmernienus ¢aii-
JOB  mpoekra Ha  jgucke  (myTh); B moje Project  type BbiOpath
nyHKT AVRAssembler (1cxoaHbie TEKCTBI TPOrpamMM pa3padaTbIBAIOTCS HA SI3bIKE
accemOuiepa). Jlms cozmanus daiiga MCXOTHOW NPOrpaMMbl YCTaHOBUTH (piia-
xok CreateinitialFile. 3agaTe ums ¢aiina nporpaMMsl, OTJIUYAIOIIEECS OT UMEHU
npoekta, MokHO B mosie InitialFile (pacmmpenue .asm (aitioB nporpamm Ha ac-
ceMOyepe ycTaHaBiIMBaeTcsl aBTomatuuecku). Co3gaHue KaTtajora Jisi XpaHEHUs
¢aiiioB npoekta obecrneunBaeTcs ycraHoBkon (iaxkka CreateFolder. Pexomen-
OyEeTCS KaXIbld MPOEKT pa3MeniaTh B OTACIbHOM Kartasore. HakaTb KHOIKY
«Next».

2.B rpynne Selectdebugplatformanddevice B 1o-
ae DebugPlatform ykazath crmoco0 OTJIagKuM  CO3aBaeMOro  MpPOEKTa  —
AVRSimulator (cumynstop-oTiaguuk), B noje Device BbIOpaTh TUIT MUKPOKOH-
TpoJuiepa, sl KoToporo cosnaércs nporpamma (ATmega8535). HaxaTth KHOIIKY
«Finish». Ha skpane nosiButcs nepeBo vepapxuu npoekra (okHo Workspace, 3a-
kianka Project) u OKkHO pegakTopa UCXOJHBIX TEKCTOB IPOIPAMM.

Ecnu npu co3manuu npoekrta He Ob11 ycTaHoBleH (uaxokCreateinitialfile,
co3maTh (haisi ICXOMHOTO TEKCTa MporpaMMbl MOkKHO KomaHaou New File mento
File.

3. BBectn u oTpenaktupoBaTh TEKCT mporpammbl. CoxpaHuth (aiis, BocC-
noJyib30BaBIMCh KomaHaol Save MeHro File. Ecnm (aiinm ¢ ucXogHbIM TEKCTOM
POrpamMMbl YK€ CYIIECTBYET, €r0 MOXXHO BKJIIOUHTH B MPOEKT Komaumoun Add
existing File meHto Project uiam KOHTEKCTHOTO MEHIO OKHA UEPAPXHUH MPOEKTA MPHU
BBIJICJIEHHOM Tpy1iie Assembler.
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4. IIpoBecTr TPaHCIALUIO CO3JaHHOM MPOTrpaMMBbl, BOCIIOJIB30BABIIUCH KO-
manaoi Build and run mento Project(nmm coueranmem xmasum Ctrl+F7 na xma-
Buarype). llepen Tpanciaumeil yoenutbes, 4To ycrtaHoBieH Quaxok Listfile B
nnanoroBoM okHe AVRAssembler, BbI30B KOTOPOTO OCYIIECTBISIETCA KOMaHIAOU
AVR Assembler Setup mento Project (370 HE0OX0AMMO ISl CO3MAHUS JIMCTUHTA
TpaHcisauuu). Ilo okoHuanum TpaHcnaanuu B okHe OQutput Ha  3aknaj-
ke Build nosButcs nuudopmanus o pesyaprarax TpaHcassuuu. OTKpbITh (aiin iuc-
TUHI'a MOXKHO U3 JiepeBa uepapxuu npoekra (okHo Workspace, 3axnanka Project).
[Tocne aToro ¢ momomibio KomMaHabl Save Project meHto Project coxpanuth nsme-
HEHUS B (ailiie mpoekTa.

JlonoIHUTEeIbHOE 3aJaHMe: O3HAKOMUTBCA C TEXHUYECKUM ONMCAHUEM
MukpokoHTposuiepa ATmega8535 «ATmega8535 DataSheet» pupmbr Atmel.

Ipumeuanus: 1. Co3gaBaembie dainbl ciaeayer pazmemats TOJIBKO B
KaTaJiorax, CHelHalbHO BBIACIEHHBIX JUJIS 3TOr0 aAMUHUCTPATOPOM JHCILIEHHOTO
KJ1acca.

2. Hekortopsie komanasl mporpamMmmMbl AVR Studio 1oCcTynHbBI U3 NaHEeIu UH-
CTPYMEHTOB.

3. Pacniedyarky nporpamMm M JJUCTHHIOB TPAaHCISALUMK OOECIeYnBaeT KOMaHa
Print mento File, nmpenBaputenbHblii mpocMoTp — KoMmaHaa Print Preview mento
File, nactpoiiky mapameTpoB neuatu — komauaa Print Setup menro File.
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IIpakTnueckoe 3ansaTue Ne 16.
CpeacrBa oTJIaJIKH NPOTPAMMHOTI0 O0ecrnevYeHust

Henw 3anamusa:

O3HaKOMJICHHE C amNMapaTHBIMH W TPOTPAMMHBIMH CPEICTBAMH OTJIAJKH
[10; n3yuenue komanj otnamgunka cpeasl AVR Studio; mpuoOperenue Ha-
BBIKOB OTJIQJIKH ITPOTPAMM II0/T YIIPABJICHUEM OTJIAUNKA.

OO0mue cBeneHnst

Oco6ennocth otnaaku 1O yctpoiictB Ha 6a3ze BcTpanBaeMbix MII (B Tom
YHCJI€ OJHOKPUCTAIBHBIX MUKPOKOHTPOJIJIEPOB) COCTOUT B OTCYTCTBHHU B HX CO-
CTaBe Pa3BUTHIX CPEACTB JUIsSl pealu3alliy MO0JIb30BaTeIbCKOTO MHTepdeica u or-
paHUYEHHBIX BO3MOXKHOCTSAX cucremHoro IIO. B To ke BpemMss MMEHHO MJid
BCTPAUBAEMbIX MUKPOIPOIIECCOPHBIX CUCTEM 3Tal OTIAIKU SBISETCA YpE3BbIUaii-
HO OTBETCTBEHHBIM, TaK KaK /I HUX XapaKTepHA TeCHasl B3aUMOCBsI3b padoThl [10
U alfapaTHbIX CPEICTB.

B3aumoneiicTBue Mukpomnpoiieccopa (MUKPOKOHTPOJUIEpA) C JaTYUKAMU U
WCIIOJHUTEIBHBIMUA YCTPOMCTBAMU MPOUCXOAUT MYyTEM MEpeAauyd JaHHBIX Yepe3
perucTpel nepuepuitHbIX YCTPOUCTB (pErucTpbl BBOAA-BbIBOJA). OTAENbHBIE pa3-
pSAIbl TaKUX PETUCTPOB 3aJAI0T PEKUMBbI pabOThl MEpUPEPUNHBIX YCTPOUCTB,
UMEIOT CMBICI TOTOBHOCTH K OOMEHY, 3aBEpIICHHs mnepeaadyu danubix u T. 1. Co-
CTOSIHUE ATUX Pa3psiA0B MOYKET YCTAHABIMBATHCS Kak MPOTPAaMMHO, TaK W arla-
patHo. IIpu otnaake [1O yacTo NpUXOAUTCS NEPEXOIUTh HA YPOBEHb MEXKPETHUCT-
POBBIX TEepeay M MPOBEPATh NMPABWIBHOCTh YCTAHOBKU OTACJIBHBIX Pa3psaoB.
Kpome Toro, Ha 3Tane OTJIaJKu MOKET NPOU3BOAUTHCS ONTHUMU3AIMUS aJrOpUTMa,
HAXOXKJIEHUE KPUTHUUYECKHX YYacCTKOB KOJla M MpOBEpKa HaAEKHOCTU pa3paboTaH-
Horo [10.

JIns penieHust yKa3aHHBIX 3aJlad MPUMEHSIIOTCS] almnapaTHbe U MpOrpaMm-
Hble cpeacTBa omiaaku [10 (puc. 16.1).

CpeactBa otaapaku IIO

ArmmapartHsle IIporpammHble
| | Omaaodunku
OMY ISTOPBI [IpoBepOouHbIE MOy /TN
Cumynamopbl
BHympucxemHble Cmapmosble J P
SMY/1SIMOpPb! Habopbl
| BHympuKpucmanbHble OmaadouHble

SMY/1IMOpPbl naamel

Pucynok 16.1 — Knaccudukanys cpecTB OTIAJKH IPOTPAMMHOT0 00eCTIeUeHUS

K anmapaTHbIM cpeacTBaM OTJIAJAKHM OTHOCSTCS allllapaTHbIE SMYJISITOPBI U
POBEPOYHBIE MOAYJIH.
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Annapamuvie >Mynamopsl TPEAHA3HAUYEHBI U1 OTJIAJIKU MPOTPAMMHOIO U
anmapaTHOro O0O0ECTICUCHHsS] MHKPOIPOIIECCOPHBIX CHCTEM B PEKHME PEajbHOTO
BpeMmeHu. OHU padOoTalOT MO/ YIPABICHUEM «BEIYIIET0» KOMIIbIOTEPA, OCHAIIEH-
Horo crnenuainbHbiM 11O — mporpamMmmamu-oTiaguukaMu (cMm. Huxke). OCHOBHBIMU
BHJAMH aNIAPATHBIX SMYJIATOPOB SIBJISIFOTCS:

e BHYTPUCXEMHBIC IMYJIATOPHI WA SMYJISITOPBI-IIPUCTABKH, 3aMEIIAIOLINE
MHKPOIIPOLIECCOP B OTJIAXKUBAEMOU CUCTEME;

e BHYTPHUKPHUCTAIIbHBIC SMYJISTOPHI, IPEJCTABIAIONIME COOOM OJTHO U3 BHYT-
PEHHUX YCTPOMCTB MUKPOIIPOLIECCOPA.

Buytpucxemusiit smymnsatop (In-Circuit Emulator, ICE) — ato ycTpoiicTBo,
coJieprKallee anmapaTHbIi UMUTATOP MPOIIECCOPA U CXEMY YNpaBJICHHS UMHTATO-
poM. IIpu oTiagke ¢ MOMOUIbIO 3MYJIATOPAa MUKPOIPOLIECCOP M3BJIEKAETCS U3 OT-
Ja’)KMBA€MOM CHCTEMBbI, Ha €r0 MECTO IMOAKJIIOYAETCS KOHTaKTHAasl KOJIOJIKa, KOJIH-
YeCTBO M HA3HAUYEHHWE KOHTAKTOB KOTOPON HJIEHTUYHO BBIBOJAM 3aMELIaEMOI0
Mukpornporueccopa (puc. 16.2). C nomoripto ruOkoro kadesst KOHTaKTHasi KOJIO0Ka
COEIIUHSATCS C AMYJSTOPOM. YTIpaBiI€HHE MPOLECCOM OTIAAKU OCYIIECTBISETCS C
NEPCOHAIBHOTO KOMIBIOTEPA. OMYJIATOPAM-IIPUCTABKAM MPUCYIIU CIEIYIOIINE
HEJOCTaTKU: BBICOKAsi CTOMMOCTb, HEJOCTaTOUHAsI HaJEKHOCTb, BHICOKOE SHEPIro-
noTpedyieHue, BIUSHUE Ha 3JCKTPUUECKUE XapaKTEpPUCTUKHM LENei, K KOTOPbIM
HOJKIIFOYAETCS AMYJISATOP.

o — MII-cucrema
ITepcoHanbHbIH BHyTpUCXeMHBIH 3amewjaembiit
KOMIIbIOTED SMYJIATOD MHKpohpoyeccop

}

Iumanre

Pucynok 16.2 — OTiagka ¢ TOMOIIbIO BHYTPUCXEMHOTO AMYJISITOpa

Buyrtpukpucransasie smynstopsl (On-Chip Emulator) mo3Bomsitor mpoBo-
IUTh OTJIAJAKYy NporpamMm Oe€3 H3BJICUEHMs] MHKpoIlpoleccopa u3 cucremsl. llpu
3TOM OCYIIECTBIISIETCS HEMOCPEICTBEHHBIM KOHTPOJIb 3a BBINOJIHEHUEM MPOrpam-
MBI, TaK KaK CpPEJICTBA BH YTPUKPHUCTAIBLHON OTIaKK 00eCeunBarOT MpsIMON J10C-
Tyl K perucrpam, mamstu u nepudepun Mukpormnpoueccopa. Hanbomnee pacmpo-
CTpaHEHHBIM CPEJCTBOM BHYTPUKPHUCTAIBLHOW OTJIAIKH SBISETCS MOCIEAOBATEIb-
ueiii uaTepdeiic IEEE 1149.1, uzBectasiit kak JTAG (Joint Test Action Group —
OObenuHEHHAsE paboyasi rpymnmna no aBToMaTu3aluu tectupoBaHus). Ilocnenosa-
TeabHBIM 0TnanouHblid nopT JTAG Mukponpoleccopa ¢ MOMOIIBIO CIEIUAIBHOTO
YCTPOMCTBA COMPSHKEHHUS MOJKIIOYACTCSl K KOMIBIOTEPY, YeM OOecreunBaeTcs
JOCTYM K OTJIaI04YHBIM cpeicTBaMm npoueccopa (puc. 16.3). Takoii criocob oTnagku
TaK)K€ Ha3bIBAIOT CKaHupyrowel smyrayueii. JJOCTOMHCTBaMU 3TOro crocoba sB-
JISIFOTCSL BO3MOKHOCTD BBITIOJTHEHUS Pa3iIMYHbIX AEHCTBUI Ha mpoleccope 06e3 ero
U3BATUS U3 CUCTEMBI, UCIIOJIb30BAHUE MAJIOTO YUCIIAa BBIBOJOB IIpOLIECCOpa U MOA-
JIEp’KKa €ro MaKCUMaJIbHON NMPOU3BOAUTEIBHOCTU 0€3 U3MEHEHHUS AJIEKTPUUECKUX
XapaKTEPUCTUK CUCTEMBI.
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HNuTepdeiic

. MII-cucrema
IMepcoHa/ bHbIA | _ | Ycrpoiicreo JTAG Hucrem
KOMIILIOTED [ COMPSI?KeHHsT ‘W _». MIT

Pucynok 16.3 — OTiazka ¢ HOMOIIbIO BHYTPUKPUCTAIBHOTO AMYJISTOpA

IIposepounvle moOdynu IpeIHa3HAUEHBI 17151 OBICTPON OTIAAKU MPOTPaMMHO-
ro o0ecrnieueHus: B peasibHOM MaciiTabe BpeMmeHu. [IpoBepounbie MOy OBIBAIOT
JIBYX BUJIOB: CTapTOBBIE HAOOPHI M OTJIAZOYHBIC TIIATHI.

CraproBsie Habopsb! (Starter Kit) mpenHasHaueHsl ajig 00ydeHusi pabote ¢
KOHKPETHBIM MHUKponpoueccopoM. CTapToBbIi Ha0Op MO3BOJISIET U3YyUUTh Xapak-
TEPUCTUKUA MHUKPOIPOIIECCOpa, OTJIAIUTh HE CIMIIKOM CIIOKHBIE MPOTPaMMBbl, BbI-
IOJIHUTh HECJIO)KHOE MAaKETUPOBAaHUE, MPOBEPUTH BO3MOXKHOCTb NPUMEHEHUS
MUKpOIIpoLIeccopa /sl pellieHusi KOHKPETHOM 3a1aun. B cocraB crapToBoro Habdo-
pa Bxomar mata, [1O u koMmIuiekT nokymeHTanuu. Ha muiate ycraHaBianBaroTCs
MUKpPOIIPOLIECCOpP, YCTPOUCTBO 3arpy3ku MpOrpaMM, IMOCJIEI0BaTENbHbIE WM Ta-
palieNIbHbIe TOPTHI, Pa3bEMBI VISl CBSI3W C BHEIIHMMH YCTPOMCTBAMH U JPyTHE
aneMeHThl. [lmata moakmrouaeTcss K KOMOBIOTEPY Yepe3 MapalieNIbHbI WK T0-
cienoBarenbHbIN TOPT. CTapTOBBIE HAOOPHI YAOOHBI HA HAYAJILHOM 3Tare paboThI
C MHKPOITPOLIECCOPOM.

Otnagounsie mnatel (Evaluation Board) npeanasHauens! st mpoBEpKU pas-
paboOTaHHOTO anrOpUTMa B peajbHBIX YCIOBHSIX. OHU MO3BOJISIOT MPOBOAUTH OT-
JaJKy ¥ ONTHMHU3AIMIO AITOPUTMA C KCIIOJIH30BAHWEM YCTAHOBJIEHHOM Ha TuiaTe
nepudepr, a TakKKe H3rOTOBUTh Ha 0a3ze IMUIaThl 3aKOHYEHHOE YCTPOMCTBO.
OOBIYHO Ha IJIaTe Pa3MEIIAITCs] MUKPOIPOLIECCOP, CXEMbl CUHXPOHU3ALUU, UH-
Tepdeichl paciupeHus namsaTu U nepudepuu, cxema saekTponuTanus u np. [lna-
Ta TOJAKJIIOYAETCS K KOMIBIOTEPY uepe3 MapajuieIbHbIM WM TOCIIe0BATEIbHBIN
NOPT WJIM HEMOCPEJACTBEHHO ycTaHaBnuBaeTcs B cioT PCL.

OCHOBHBIMHU NPOTPAMMHBIMH CPEACTBAMHU OTJIAJKH SBIISIIOTCS CUMYJISITO-
pBI ¥ OTJIAIUUKH.

Cumynamopuwt (simulator) WU CUMYAAMOPYbL cucmemvl KO-
MaHO TIPEACTABISAIOT cO00 MPOrpaMMBbl, UMUTUPYIOLIUE PadOTy TOTO WIJIA WHOTO
mporeccopa Ha ypoBHE ero KoMaoi. CHUMYIATOPBI OOBIYHO HMCTIONB3YIOTCS IS
IPOBEPKHU MPOTPAMMBI WIIH €€ OTAENbHBIX YacTel Mepe/ UCTIBITAHNEM Ha armapat-
HBIX CPEJCTBAX.

Omaaouuxu (debugger) npencTaBisitoT co0Oi MPOrpaMMbl, peIHAa3HAYCH-
HBIC JIJIsl aHAlIM3a paboThl CO3/IaHHOTO MPOTPaMMHOTO obecriedeHusi. MOoXHO yKka-
3aTh CJIEIYIONINE BO3MOKHOCTH OTJIATYUKOB.

1. Ilowazosoe svinonnenue. IIporpamma BBINOJHSAETCS MOCIEI0BATENBHO, KO-
MaH/a 3a KOMaHA0M, C BO3BPATOM YIIPABJICHUS OTJIQAUYUKY TTOCIIE KaXKI0r0
1Iara.

2. Ilpocon. BeinonHeHne NporpaMMbl HAUMHAETCA C YKa3aHHOW KOMaHbI U
OCYIIIECTBIsAETCS 0€3 OCTAHOBKH JI0 KOHIIA IIPOTrPaMMBI.
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3. Ilpozon ¢ konmponvhvimu mouxkamu. 1Ipu BBINMOTHEHUU TPOrPaMMBbI TPOUC-
XOJIUT OCTAHOB M Mepeiadya yIpaBJICHUS OTIATUUKY MTOCIIE BBITOJIHEHUS KO-
MaH/I ¢ aJ[peCcaMt, YKa3aHHBIMH B CITUCKE KOHTPOJIbHBIX TOYEK.

4. Ilpocmomp u usmeneHue coOOEPHCUMO20 pecucmpos u ayeex namsamu. 11onb-
30BaTelb UMEET BOBMOXKHOCTh BBIBOJIUTH HA AKPaH U U3MEHATh (MOIU(DULIN-
pPOBaTh) COAEPKUMOE PETUCTPOB U SIUEEK MaMSITH.

Otnanguuku [1O BcTpanBaeMbIX MUKPOIIPOLIECCOPOB OOBIUHO HCIOJIB3YIOTCS
COBMECTHO C BHYTPUCXEMHBIMU WJIM BHYTPUKPUCTAIBHBIMU IMYJISITOPAMH, a TaK-
e MOTYT paboTaTh B PEKHME CHUMYJsTOpa. HekoTophle OTIaTYMKH MO3BOJISIOT
TaK)K€ BBITIOTHATE NPOPUIUPOBAHUe, T. €. OTIPENCIATh IeHCTBUTEILHOE BPEMS BbI-
MOJTHEHHSI HEKOTOPOTO yJacTKa mporpaMmbl. MHOTIa QyHKITHIO TpOoQrIMpoBaHus
BEITIOJTHSIECT CIICIHANIbHAS TpoTpaMMa — npoguauposuux (profiler).

CpencrBa otinaaku 11O AVR-MHUKPOKOHTPOJLJIEPOB. ATIIapaTHBIE CPEJI-
CTBa OTJIAJIKK MporpaMMHOro obecrnieueHusi AVR-MUKPOKOHTPOIIEPOB MPEICTaB-
jeHbl BHYTpUcXeMHbIM ASMyisiTopoM ICES0, BHyTpUKpUCTANBHBIM 3MYJISITO-
pom JTAG ICE, a takxe craptoBsiMm Habopom STKS00.

K mporpammusim cpenctsam otinaaku 110 AVR-MUKpOKOHTpOIIEpOB OTHO-
CATCS OTJIAIYUK U CUMYJISTOP, Bxoasmue B coctaB cpeasl AVR Studio. Otnagumk
cpeasl AVR Studio mo3BoJisieT TpoBOAWTh OTJIAJKY HPOrpaMM KakK B HCXOIHBIX
Kojax (Hampumep, accembiiepa), Tak U B KOJax au3accemoiiepa (OTTpaHCIUPOBaH-
HOM WM CKOMIMWJIMPOBAHHOM IMPOrPaMMBbl, 3aIUCAHHON C MOMOIIBI) MHEMOHUK
accemOyepa). Bpi3oB OkHa ¢ KogoM aAm3accemOiepa MpPOU3BOAMTCS KOMaHAON
Disassembler merto View minm komanmoir Goto Disassembly KOHTEKCTHOTO MEHIO
penakTopa UCXOAHOTO TekcTa. OOpaTHOE MEPEeKII0YEHNE B OKHO MCXOJHOTO TEK-
cra ocymectBisercss KomanHaon (Goto Source KOHTEKCTHOTO MEHK  OK-
Ha Disassembler.

Otrnaguuk cpensl AVRStudio MOXET UCIONB30BaThCA C BHYTPUCXEMHBIM
smyssitopoM ICESO, BrytpukpucransabeiM smynatopoM JTAGICE, otnagouHoi
wiatoid STKS00 unu cumynsaropoM. Ykazanue croco0a OTIaJAKUA MPOU3BOJIUTCS
npu coznanuu npoekra. Cumynarop cpeasl AVR Studio npenna3zHaueH miisg npen-
BapUTEIHHOM OTJIAJIKU MporpamMm 0e3 MPUMEHEHHUs arapaTHBIX CpeacTB. B maib-
HEHIIEeM B HACTOSIIEM Ja0OpaTOPHOM NPAKTUKYME JUIsl OTJIAJKH CO3/1aBaeMBbIX
nporpaMm mpejanoJiaraeTcsi npuMeHenue otinaauuka cpeasl AVR Studio B pexu-
M€ CUMYJIATOpA.

Oraagka IO B cpeae AVR Studio. Komanael oTiaguuka B mporpam-
Me AVR Studio maxomstcs B meHto Debug.

ITepexon B pexxum orinagunika B cpeneAVR Studio ocymiecTsisiercs: aBTo-
MaTHYECKU TIPU UCTIOIB30BAHUH TSI TPAHCIIAIMK TIporpaMmbl komauasl Build and
Run wmu xomanmoit Start Debugging mento Debug npu ucnonb3zoBaHuu aiis
TpaHcysiuu koManael Build. Beixon u3 pexuma oTiagyuka MpOU3BOJIUTCS KO-
Mannoi Stop Debugging mento Debug.

Ilowazosoe @vinonnenue mporpaMMbl 3a1a€rcss komannamu Step Into, Step
Over mento Debug. Komanna Step Into mo3BossieT BINOIHUTE OAHY KOMaHIy TIPO-
rpaMMbl (B TOM 4YHCJIe KOMaHJy BbI30Ba MOAMNpPOrpaMmbl). st 3aBepiiieHUs! BbI-
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MOJIHEHUS MOANPOTpaMMBbl MOKET HMCIOJb30BaThcsi koManaa Step Out. Komanna
Step Over Takxe BBINIOJHAET OJHY KOMaHAY MPOTPaMMBI, HO €CJIM 3TO KOMaHJa
BBI30Ba MOAMPOTPAMMBbI, TIOCJIEIHSAS MOJHOCTHIO BBITIONHSACTCS 3a ofAuH mar. Cie-
Jytolas BBIMOJIHSIEMass KOMaHJa (KOMaHJa, aapec KOTOPOM CONIEpPKUTCS B MPO-
IPAMMHOM CUETUMKe) 0003HAYAETCS CHMBOJIOM = B OKHE HCXOJHOTO TEKCTa TIPO-
rpaMMbl. COpOC BBITIOJHEHUS IPOTPAMMBI OCYIIECTBIISIETCSA C TTOMOIIBIO KOMaH/IbI
Reset.

IIpocon (3amyCcK WX MPOJIOJKEHUE BHIIOIHEHMS) IPOTPaMMbl OCYILECTBIIS-
ercst komaH10il Run. JlJis OCTaHOBKM BBINOJHEHUS MPOTrpamMMbl CIYXKHUT KOMaHa
Break.

Koumponvnvle mouxku NpeacTaBIsIIOT COOON crenuagbHble MapKepbl IS
IPOrpaMMBbI-0TJIaJYUKa U MOTYT OBbITh TPEX TUIOB: TOUKM OCTAHOBA, TOUKH Tpac-
CUPOBKH U TOUKH HAOJIIO/ICHUS.

Touku octaHoBa 3amatorcs komaugon Toggle Breakpoint menito Debug
WM KOHTEKCTHOTO MEHIO PEeaKTOpa MCXOAHOTO TEKCTa MporpaMmbl. Todka ocTa-
HOBa 0003HaYaeTCA B PEAAKTOPE MCXOAHOTO TEKCTa CUMBOJIOM CJI€Ba OT TIoOMevae-
Mot cTtpoku. IIpocMoTpeTh 3amaHHBIE TOYKH OCTAaHOBAa MOXKHO Ha 3aKiai-
ke Breakpoints okna Qutput; TaM e TOYKH OCTaHOBAa MOTYT OBITh 3allpelIeHbI
(myTéM cOpoca ¢urakka HAMPOTHUB TOYKH OCTAaHOBA) W pa3pemieHbl (MyTéM ycTa-
HOBKHU (hnakka). [Ipu mocTmkeHuu TOYKKM OCTaHOBA BO BPEMsI MPOTOHA MPOTpam-
MBI €€ BBINOJIHEHHE NpHOocTaHaBIUBaeTcs. [I0BTOpHBIN BbI30B KOMaH bl YCTaHOB-
KA TOYKHM OCTaHOBA Ha TOM K€ CTPOKE MPOTrpPaMMbl MPUBOAUT K YAAJIECHUIO TOUKU
OCTaHOBA. Y JaJUTh BCE 3aJaHHbIE TOUKM OCTAHOBA MO3BOJIAET KoMaHIa Remove
Breakpoints mento Debug wiu komanma Remove all Breakpoints koHTekCTHOTO
MeHIo 3aknaaku Breakpoints okaa Qutput. [lapamerpsl TOUkH OcTaHOBA 3a/1a10T-
ca B auanoroBoM okHe BreakpointCondition, BEI30B KOTOPOTO OCYIIECTBIISIETCS
komanoi Breakpoints Properties KOHTEKCTHOTO MEHIO peAaKkTopa UCXOAHOTO TEK-
cTa TporpaMmMbl. YcTaHoBKa (raxka Iterations mo3BonsieT 3amaTh KOJIUYECTBO
uTepannii (MIOBTOPHBIX BHITIOJHEHHI ) KOMaHbI O OCTAHOBA IIPOTOHA MPOTPAMMBI.
[Tpu ycranoBke (naxkxka Watchpoint o JOCTHXEHHIO TOUYKH OCTAHOBA MPOU3BO-
JUTCSI TOJBKO OOHOBJICHHE 3HAUEHUN PETHCTPOB M AYEEK MaMSITH B OKHAX TMPO-
cMmotpa. ®naxku Iterations u Watchpoint He H0MTXKHBI yCTaHABIMBATHCS OJHO-
BpeMEeHHO. YcTaHoBKa (rakka Showmessage obecrieunBaeT 0ToOpaxxeHne coo0-
IIEHUH O JOCTM)KEHWHM TOYKHM OCTaHOBa Ha 3akiazake Breakpoints okna Output.
BbI30B 11ManoroBoro okHa 3a/JaHusl CBOMCTB M yAAJIEHWE TOYKH OCTAaHOBA MOTYT
OBITh MPOU3BEJCHBI U3 KOHTEKCTHOTO MEHIO 3aknaaku Breakpoints okHa Output.

Touku TpaccHpOBKH MpeJHA3HAUYEHBI JJI1 KOHTPOJISI BBIIIOJIHEHUS [TPOrpaM-
MBI B PEKHME peanbHOI0 BpeMeHHU. TpaccupoBKa NMO3BOJIET OTCIIEKUBATH TaK Ha-
3bIBAEMYI0 TPAacCy MPOrpaMMbl — U3MEHEHHUE COJEPKUMOIO PETUCTPOB U SIUEEK
NaMSITH TPU BBITOJIHEHUHU OMpPeeIEHHBIX KOMaHA (KOMaH/, O aJpecaM KOTOPBIX
3aJlaHbl TOUKHM TpaccupoBkH). B cpene AVR Studio ¢pyHKIHS TpaccHpOBKHA MOKET
UCIIONb30BATHCS TOJIBKO MPHU OTJIAJKE MPOTPaMMbl C MPUMEHEHUEM BHYTPUCXEM-
HOTO 3MYJISITOpa; MpHU paboTe B peKUME CUMYIATOpa (PyHKIHS TPACCUPOBKH He-
JOCTYITHA.
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Touku Habmonenus 3agarorcs komanaon Add to Watch konTekcTHOrO Me-
HIO peJIaKTOpa UCXOAHOTO TEKCTa MporpaMMbl. ToUKH HAOTIOIEHUS TPEACTABIISIOT
€000 CUMBOJINYECKHE UMEHA PETUCTPOB WJIU SIYEEK MaMsTH, COJIEPKUMOE KOTO-
pBIx HeoOxoauMo oTciexknBath. [Ipu Bemonnennn komanasl Add Watch Ha sxpa-
He TosBiseTcs okHO  Watches, pa3genéHHoe Ha  YeThIpe  CTOJO-
a: Name (cumMBoIMdeckoe uMs Touku HaOmonenws), Value (3nauenue), Type
(tum), Location (MectoHaxoxnenue). HoBas Touka HaOIIOICHHS MOXKET OBITH
TaKkKe 3a/JlaHa B BBIJICJICHHOU sueiike ctojona Name okna Watches ninu koman-
noit Quickwatch B okHe pelakTopa UCXOJHOTO TEKCTa MPOTpaMMBbI (TIpU ITOM Kyp-
COp MIOJDKEH HaXOIUThCS HAa UMEHHU PErucTpa WIM SYEHKW MaMsITH). 3HaueHus,
oToOpaxkaemble B cToJOI1e Value, 0OHOBISIOTCS NMPU M3MEHEHHH COACPKUMOTO
COOTBETCTBYIOIIETO PETUCTPA WJIM SYCUKHU MaMsTH. Y IaJuTh 3aJaHHbIe TOUYKU Ha-
omonenust MOKHO u3 okHa Watches.

Otnaguuk cpensl AVR Studio Taxxe obecrieunBaeT cienyromme QyHKIUU:
BBIMIOJIHEHHE 70 Kypcopa (komanaa Run to Cursor meniro Debug) u mocnenoa-
TEJbHOE BBIMIOJIHEHUE KOMaH/ C May3aMu MeXy HUMHU (KoMaHa Auto Step MeHIo
Debug).

JIiist ymoOCTBa CTIOMB30BAHMS B MIPOIIECCE OTIIATKH Psii KOMaH OTJIadruKa
JOCTYTICH ¢ KJIaBHaTypsl (Tabdi. 16.1).

Ta6nuna 16.1

Komanaa oraaguuka | Kaapuma | Komanga ornagumka KaaBuma
Run F5 Step Into F11
Break Ctrl+F5  |Step Out Shift+F11
Reset Shift+F5 |Step Over F10
Run to Cursor Ctrl+F10 |Toggle Breakpoint | F9

s nmpocmompa u usmeHeHusi coOepHCUMO20 peLUCmposU SA4eeK Nams-
mu city>)kaT koMaHael Registers, Memory, Memory 1, Memory 2, Memory 3 meHto
View.

ITo komanme Registers Ha skpaHe oToOpakaeTcst okHO Registers, B koTopom
MPUBOJATCS IIECTHAAUATEPUUYHbIE TpeacTaBiieHus coaep:xkumoro POH. N3mene-
Hue (MomudUKalus) COACPKUMOIO PETHCTPOB IMPOU3BOAUTCS MYTEM JIBOMHOTO
niesuka Melblo. Habmonenue 3a conepxumbiMm POH MoskeT ObITh Takke Mpou3-
BEJICHO C MOMOIIBIO JIEpEeBa YCTPOMCTB MUKPOKOHTPOJIJIEPA, HAXOASAIIETOCS HA 3a-
kinanke I/O okna Workspace. Jng 3Toro HEoOXOAUMO PaCKpBITh  OOBEK-
Tbl Register 0-15 u Register 16-31 1me;14KOM MBIIIH 110 3HAKY «+».

Komanner Memory, Memory 1, Memory 2, Memory 3 o6ecrieunBaioT BbI30B
okoHMemory, CIyXalux JJjisi OTOOpaXeHHs COIEPKUMOTO SUEeK OMEePaTUBHON U
HSHEPrOHE3aBUCUMOM TMaMsITH JaHHBIX, HaMATH MpOrpaMM, PErucTpoB BBOJA-
BbiBoAa 1 POH. BriOop Tuna namsitu, orodpaxkaeMoil B okHe Memory, nmpou3Bo-
JUTCSL C TOMOILBIO CITHCKA, PACIOJIOKEHHOTO B NaHEIW ynpasieHus okHa (Data —
omnepaTuBHas MaMmATh JaHHBIX, Eeprom — »sHeprone3aBucuMas MamsaTh JaH-
HbIX, I/O — peructpel BBOJa-BbIBOAA, Program — mamsts mporpamm, Register —
POH).
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Jliist HaOJro/IeHUs 32 COCTOSIHUEM TPOIECCOpa HEOOXOAMMO PACKPHITH 00b-
exT Processor 3axmanku I/0 okna Workspace. [Ipu atom Oymet otoOpakeHa clie-
Jyronias uH(pOpMaIus: COJIEPKUMOE IPOrpaMMHOTO cuéTunKa
(ProgramCounter); conepxumoe ykazarens creka (StackPointer), konuyecTBo
TakTOB, mpoueamux ¢ Havyaia BeinojHeHus (CycleCounter); coaepxxumoe 16-
pa3psaHbIX peructpos-ykaszarenen X, Y u Z; takroBas yactora (Frequency); 3a-
TpayeHHOE Ha BhITIOIHEHUE BpeMms (StopWatch).

JIJIsi KOHTPOJIST COAEPKUMOTO PETHCTPOB BBOJA-BBIBOJA HEOOXOAUMO pac-
KpbITh 00BeKT I/OQ * 3akmanku I/0 okna Workspace, rae * — Tun MUKpOKOHTPOJI-
aepa. Peructpsl BBOIA-BbIBOJIA, BXOs1ME B 00beKT I/Q, crpynnupoBaHbl 1Mo TH-
nam nepudepuitHbIX YCTPOMCTB.

MoaudunupoBaHHble 3HaYEHUS COJIEPKUMOTO PETHUCTPOB U SUEEK MaMSTH
JEHUCTBYIOT TOJILKO BO BpEeMs TEKYIIETO ceaHca OTJIaJKH, B UCXOAHBIA TEKCT IMPO-
TrpaMMBbI U3MEHEHUS HE 3aHOCSATCHA.

3ananue

[IpoBecTu 0TNIAIKy CO3AaHHOW B MpakThueckoil padote Ne 15 mporpammsl ¢
MOMOIIBI0 CUMYJIsiITOpa-oTianuuka cpeasl AVR Studio, mpoxaenas cnemyroiye
OTIEepaLIUH.

1. BBIMOJIHUTE MpOrpaMMy B MOIIArOBOM PEKHUME, OTCIEKHBAs N3MEHEHUE
COJIEP’)KUMOT0 MCIIONIb3YyEMbIX B IporpaMMme peructpoB. OOpaTuTh BHUMaHHUE Ha
U3MEHEHHUE COAEPKUMOI0 MPOrpaMMHOTO c4€Tdyrka. CpaBHUTH COIEPKUMOE IPO-
I'PaMMHOI0 CYETYMKA IIPU BBINOJHEHUU KOMaHJ C MX agpecamu B IaMATH Ipo-
rpamMM, IPUBEIEHHBIMU B JIUCTUHTE TPAHCISIUMU U OKHE MNaMSTH IPOTPAMM.

2. BemmosHuTh nporod nporpammel. [IpoBepuTh MpaBUIBHOCTH pe3ysbTaTa
paboThI IPOrPaMMBI.

3. 3amarb TOUKy ocTaHOBa Ha KoMaH i€ 3arpy3ku B POH uncia B. Bknrounts
pEeXUM OTOOpaKeHUsI COOOIICHHWH O TOCTHXKEHHWH TOYKH OCTAaHOBA. BBIMOTHHUTH
IPOTOH MPOTPAMMBbI C KOHTPOJIbHBIMH TOYKaMH. 3aJaTh TOYKY OCTAaHOBA Ha KO-
MaHJI€ YMHOKEHHsI. BBINOJIHUTE MPOrOH MPOTPaMMBI ¢ KOHTPOJIbHBIMA TOYKAMH.
VY nanuth 3aaHHBIE TOYKU OCTAHOBA.

4.3anath TOukuM HaOmOAeHUs B ucnosib3yeMbix POH. Beimomnuts mpo-
rpaMMy B IIOIIArOBOM PEKHUME, OTCIIECKUBASI K3BMEHEHHUE UX COJEPKHUMOTO.
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AHHOTaNU

CeromHst B cucreMe cpegHero npodeccuoHaIbHOro 00pa3oBaHUs CKIIAIbIBaeTCS 0co0ast
KYJIbTypa INCHUXOJOrO-IEIArOTHYECKON MOAJIEPKKHU, CONPOBOXKICHUS W IOMOIIM CTYIECHTAM-
MHBAJINJAM HMHKJIIO3UBHBIX MPO(ECCHOHANbHBIX 00pa30BaTEIbHBIX OpPraHU3aLMi, KOJIUYECTBO
KOTOPBIX €XKEerojHo YyBenuuuBaercd. Jlig HHMX HeoO0XOAMMO cO3/aBaTh JONOJHHUTEIbHbIE
yCI0BHUS KOM(OPTHOCTH, MOTHBHUPOBaTh K OOYYEHMIO, COYETas HCIHOJIb30BAHHUE Pa3IMYHBIX
METOJIOB U IPUEMOB.

B cOopHuKe aHanM3upyeTcsl MepBBIH MPAKTUYECKUH OMBIT MO0 CO3JaHHI0O KOM(OPTHOH
00pa30BaTEILHON cpenbl A CIa0OoCHBIIAIIUX CTYACHTOB, O0y4aroluxcsd 10 IporpamMmam
cpeanero mnpogeccuoHalbHOr0 00pa3oBaHus. llpeacTaBieHHbIE WHTEPAKTUBHBIC 3aJaHHUS C
UCTIOJIb30BaHUEM KOHCTpyKTOpa Learning Apps, NOpHU3BaHBl CIIOCOOCTBOBAaTH Pa3BHTHUIO
MOTHUBAIMH K TUCIUIUIMHE, TO3HABATENBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHUIO TONOKUTEIBHOM
CaMOOLICHKH.

byner nonesna kak AJis npenoaasaresnei, Tak U Ul CTYIEHTOB.

Knrouegwvie cnosa:
Huknrozusnoe (pany. inclusif - exnouarowuii 6 ceds, om aam. include - 3axnouaro, exnouaro);

UHMepaKmugHvle 3a0anusl, UHOUBUOYATbHAS 00PA308AMENbHASL MPAEKMOPUSL.
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BBenenue

bonee 15 ner B rocynapCTBEHHOM OOJIKETHOM HPOECCHOHATIBHOM
oOpa3zoBarenbHOM  yupexaeHud PecryOnmuku  Mapuit On  «Mapuiickuii
nonurexuudeckud TexHukym» (I'BIIOY PecnyOmukun Mapuit D1 «MIIT»)
o0ydJaloTcs CTYACHTBI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBSI U
MHBAJIMIHOCTBIO. 3a MOCIHEAHWE TPHU T0Ja KOHTHHIEHT JAHHOM KaTeropuu
yBenuuwics B 3 pa3a M cocraBisier 156 denoBek. B HacTosmee Bpems 1o
IporpaMMaM CpeiHero npoQeccuoHanbHOro 00pa3oBaHusl 00y4arOTCs CTYACHTHI B
MHKJIIO3UBHBIX Y4YEOHBIX TpPYMNINax IO HaNpaBiICHUSM MOATOTOBKUA: MOHTaX,
HaJaJKa U 3KCIUTyaTalus 3JeKTpooOOpyA0BaHUS MPOMBIIIIEHHBIX U IPaXIaHCKUX
3nanuii, bankoBckoe aeno, JlokymMeHTalMOHHOE OOECIeYeHHEe YMpaBJICHUA U
apxuBoBeneHrne, Mactep mo oo6pabdoTke 1rudpoBoit HHGOPMAIN C HO30JIOTHIMHU:
ciabocplmaniyue, craboBUIAIINE, HAPYIICHUE OTIOPHO-ABUTATEIBHOTO alapara.
B 2022 rogy Ttombko Ha 1 Kypc moctynuinu 23 pebEHKa — MHBATUAA, B TOM YHUCIIE
10 crygentoB 1o nporpammam CIIO.

BTtopoii rog nocie OKOH4aHUS NEAArOrMYECKOr0 YHUBEPCHUTETA MPENOAAI0
B TeXHUKyMe nucuuiuinHy EctectBo3Hanue (pasaen dusnka), KoTopas BBEJCHA B
y4eOHBIA TJIaH I CTYIEHTOB, OOYyYaloUmIMxXcs IO MporpaMMaM CpEIHEro
npodeccnonansHOro 00pasoBanud. CTyACHTHl U3ydYaloT JAaHHYIO TUCIUIUIMHY C |
Kypca. 13 19 nocTynuBIIMX B TEXHUKYM CTYAEHTOB IO HANPABICHHUIO MTOATOTOBKU
JIOKyMEHTaIlMOHHOE ~ OOecTieueHnue yOpaBlICHUS ©  apXUBOBEACHHE — 5,
cnabocnelmaniye. M3-3a mopaxeHus ciayxa, o0beM BHEUIHMX BO3JECUCTBUN Ha
UHTEIJIEKTYyalIbHYI0 c(epy OrpaHUYEH, B3aUMOJECHCTBHE CO cpeiod 00eIHEHO,
3aTPyJHEHO OOIIEHUE C OKPYKAIOIIMMU JIFOJIbMH, B TO BpEMs KaK HEOOXOJUMBbIM
YCIIOBUEM YCHEIMIHOIO MCUXUYECKOr0 W MHTEJUIEKTYaJbHOTO Pa3BUTHUS KaXKJI0TO
YelloBeKa SBJSIETCS  pa3HOOOpasWe M BO3pACTaHHWE CIIOKHOCTH  BHEIIHUX
Bo3nelcTBUi.  BcenenctBue  3TOro,  McUXMYeckas M MHTEJUIEKTyaslbHas
JNEATENIBHOCTh 3a4acTyl0 YIIPOIIAETCSA, PEAKIMU Ha BHEIIHUE BO3ICUCTBUSA
CTaHOBSTCS MEHEE CJIOXHBIMU U MEHEe pPa3HOOOpAa3HbIMH, UTO SIBISIETCA
IpEnsITCTBUEM B OCBO€HMHU Oynayuieil nmpodeccun. [IpoBenenne ydeOHbIX 3aHITUN
TpeOyeT Kak OT NeAarornyeckoro paboTHUKA, TaK U OT CTYJEHTOB MOBBIILIEHHOTO
HaNpsDKEHUST BHUMAaHUS, YTO BeNeT K Oojiee paHHEMY YTOMJIEHUIO U TOTEpe
YCTOWYMBOCTH BHUMAHMUS.

Y4uTBIBas, YTO CTYJAEHTHI C HApYHUICHHBIM CIYXOM HYXIAIOTCA B OOJbIIEH
CTENEHU B KCIOJIb30BAaHWU Pa3HOOOPA3HOI0 HAMVISIAHOIO MaTepuaia B Ipolecce
0o0y4deHus1, NPOAYKTUBHOCTh UX BHUMAHUS 3aBUCUT OT U300pa3uTEIbHBIX KaueCTB
BOCIIPMHMMAEMOro Marepuaina, pazpadoraina COOpPHUK MHTEPAKTUBHBIX 3a/laHui 1O
qucuuiimHe EcTecTBO3HAHME U1l MHTEPAKTUBHBIX 33J@aHUHA C HCIIOJIb30BAaHUEM
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KoHcTpykTOopa Learning Apps. LleJb WHKIIO3UBHOW TIPAKTUKH — CO3/aTh
HEOOXOJMMBIC yCIIOBHUS 11 BKJIFOUYCHHSI  CIIA0OCIHBIIIAIMINAX CTYJIEHTOB B
00pa30BaTeNbHYIO Cpey C OMOPOi Ha MPUHIIUI HATJISTHOCTH.

LleneBast aymutopus: yueOHas Trpymma | Kypca Mo crnenuambHOCTH
«JloKyMEHTallMOHHOE YIIPABJICHHUE YIIPABIICHUS U apXUBOBEIICHUE)

3agauu: CHUKECHHE YTOMJISIEMOCTH yueOHOMI NEATEIbHOCTH
c1aboCbIIANIMX CTYACHTOB; Pa3BUTHE MEXIJIMYHOCTHOTO B3aUMOJICUCTBHUS B
y4eOHOM  KOJUIEKTHBE;  peanu3alus HHIMBUIYyAIbHOW  00pa3oBaTEebHOU
TpaeKkTopun; GOPMHUPOBAHNE TTO3HABATEIILHOTO WHTEpECa K yUeOHON NUCIUILUINHE
U YCIEIIHOE OCBOEHHUE B COOTBETCTBHUM C (helepalibHbIMU TOCYAapCTBEHHBIMU
o0Opa3oBaTeNbHBIMH CTaHIAPTAMH CpPETHETO MpodeccnoHaIbHOTO 00pa30BaHUS;
obecrieueHre MOJHOIEHHOTO yYacTHs JIUI C MHBAJIMIHOCTBIO B KU3HU OOIIECTRA.

KoHcTpykTOp MHTEpakTUBHBIX 3aianuii Learning Apps npenHa3Ha4yeH Jyis
NOAJIEPKKK  TIpoliecca OOyYEeHHs] C TIOMOIIBIO HHTEPAKTUBHBIX  MOJyJIEH
(ympakHeHH#), 4TO OO0€eCleYuBaeT BO3MOXKHOCTh TMOATAMMHOTO MPOXOKACHUS
OTIPEICTICHHBIX YPOBHEW, ATAloOB OCBOCHHS MPO(ECCHOHATBHBIX KOMITCTCHIIMHA C
MOCJICTYIOITNUM UX 3aKPETUICHHEM U (DOPMHUPOBAHHEM TIPEANIOCHUIOK IS Tepexo/ia
Ha CIeayrolmui ypoBeHb. [Ipu 3TOM coO37aBaTh WMHTEPAKTUBHBIE MOJIYIH IO
rOTOBBIM I1a0JIOHAaM MOXET KaK Yy4duTeldb, Tak M CTyaeHT. OcCHOBHas ujesi
WHTEPAKTUBHBIX 3aJJaHUM, KOTOpPbIE MOTYT OBITh CO3[aHbl Ojarojapsi AaHHOMY
CEpBHUCY, 3aKJII0YAETCS B TOM, YTO CTYJEHTHI MOTYT IPOBEPUThH U 3aKPENUTH CBOU
3HaHUSI B  UIPpoBOM  Qopme, YTO CHOCOOCTBYeT (POPMUPOBAHUIO  HX
MO3HABATEIILHOTO WHTEpeca K y4eOHOW IUCHUIUIMHE. Yd4eOHble 3afaHus AJis
cnabocaplIaMX CTYAEHTOB pa3pabO0TaHbl K KaXAOMY paslieny MNporpaMMbl
COrJIJaCHO KaJICHJAPHO-TEMAaTUYECKOMY IIJIAHUPOBAHUIO M Pa3HOOOpas3Hble IO
CTPYKTyp€: Ha 3alO0JIHEHHE IIPOIYCKOB; YCTAHOBJIEHUE  COOTBETCTBHS,
MOCJIEA0BATEILHOCTH; COCTABICHUE AITOPUTMA PELICHUS 3a1a4.

[IpumeHeHre WHTEPAKTUBHBIX 3aJaHUN T[O3BOJISIET PEIIUTh MpolieMy
WHIUBUTyalIn3alluu 00y4eHusi, 00ecrieynBas MOCTPOCHHUE U PEaTU3alUI0 KaKIOMY
CTYJIEHTY C HapylIEHUEM CIyXa MHAUBUAYAJIbHOTO 00pa30BaTEIbHOIO MapIIpyTa,
BO3MOXXHOCTh ~ ONEPATHBHOW  OOpaTHOM CBSI3W W OKa3aHUS  OBICTpOM
WHJMBUAYaJIbHOW MOMOIIM B CIydae 3aTPYJHECHHUS Ha KaXJIOM JTale yCBOCHUS
yueoHoi nadopmaruu. [Ipu 3ToM npenogaBaresib MOXET BApbUPOBATH YPOBEHD U
BU/I IOMOIIM B XOJI€ PEIICHUS HECIBIIIAIIMM CTyICHTOM y4eOHOM 3aauH.



KaHCHI[apHO-TCMaTI/I‘-ICCKI/If/'I IIJ1aH 110 JUCHUITIIIMHC «EcTecTBO3HAHUE» JJIA

CTyneHTOB | Kypca

HaumenoBanue pa3nenos, TeM 1
MX KPaTKOE COJIepkKaHue

Ccouiku Ha LHOP

BBenenune. Pusuka

— HAYKa 0 mpHupoje.

®usuKa — HayKa O PUPOJIE.

https://learningapps.org/view5481096

Pa3zgea 1. Mexanuka

Tema 1.1. Kuauemarnka Mexannueckoe
nexenue. Bunel nemxkenus. [loasarue
CKOPOCTH M YCKOPEHUSI Tesa

https://learningapps.org/watch?v=p720riyj22

https://learningapps.org/watch?v=po7g736pk22

Tema 1.2. Jlunamuka. 3akonsl HeroToHa. 3aKkoH
BceMUpHOro TsaroreHus. Cuna tsoxectu. Bec.
Cuna ynpyrocTH U cuiia TpeHHS

https://learningapps.org/watch?v=ptfvtwona22

https://learningapps.org/watch?v=pdsrjt0q522

https://learningapps.org/watch?v=pfOmk36gt22

https://learningapps.org/watch?v=pemtv0fyk22

Tema 1.3. 3aKOHBI COXpaHEHUSI B MEXAHHUKE.
Nmmyise Tena. 3akoH COXpaHEHUsI UMITYJIbCa.

https://learningapps.org/view5379267;

https://learningapps.org/watch?v=pegfcnuix322

Tema 1.4. Mexanudeckass pabota. MOIIIHOCTS.
Kunernueckas sHeprust. [loTeHnmanbsHas SHEpIrys.
3aKOH COXpaHECHHSI MEXaHUYECKON dHEPTUU

https://learningapps.org/watch?v=ppshi5iin22

Pa3znen 2.0cHOBBI MOJIEKYJISIPHOI (PU3MKN U TEPMOIAMHAMMKH

Tewma 2.1. MonekynspHas pusuka
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KHHEeTH4Yeckoil Teopuu. CTpoeHue razos,
KUAKOCTEN U TBEpABIX Tesl. OCHOBHOE
ypaBHeHue MKT razos. /laBienue

https://learningapps.org/view 1459892

https://learningapps.org/watch?v=pjjybfmrt22

https://learningapps.org/view1170732

Tema  2.2. AOcomroTHass  TeMIeparypa.
VYpaBHEHUE COCTOSIHMS WJICAITBHOTO  Trasa.
I"a30BBIE 3aKOHBI

https://learningapps.org/view3055425

https://learningapps.org/view6585593

https://learningapps.org/view590599

https://learningapps.org/watch?v=ppgyopnt322

Tema 2.3. OCHOBBI TEPMOJUHAMUKHI
Bnytpennss sHeprus. KonmuecTBo TEIIOTHI.
PaboTa B TepMomHaMuKe

https://learningapps.org/view7591942

https://learningapps.org/view25982774

Pasznen 3. OcHOBBI

JJICKTPOANHAMUKA

Tema 3.1. DnekTpocrarrka
DnekTpuueckue 3apsaasl. 3akoH KynoHa.
DNEKTpUUECcKoe MoJe

https://learningapps.org/watch?v=pqzow11dk22

https://learningapps.org/view4474985

Tema 3.2. IlocTOSTHHBIN AJIEKTPUUECKUI TOK
Cuna Toka. 3akoH Oma. ConpoTHBIICHHE.
CoenrHEeHNnEe TPOBOAHHUKOB

https://learningapps.org/view3801520

https://learningapps.org/view25236074

https://learningapps.org/view 12702480

Tema 3.3. MarauTtHoe nojue
MarnuTHOE 1oJie ¥ €r0 OCHOBHBIE
XapaKTepUCTHKa. 3aKOH AMrepa

https://learningapps.org/view10382934

https://learningapps.org/view8069439

https://learningapps.org/view 13236399




Pa3nen 4. Kosie0aHus M BOJHBI

Tema 4.1. Mexannueckue u

https://learningapps.org/view22066161

SJICKTPOMArduTHLIC KoJ1e0aHus ¥ BOJIHBI

https://learningapps.org/view 14901498

MexaHu4yecKkue u QJICKTPOMArnuTHLIC

https://learningapps.org/view4305186

KOJIEOAHUS U BOJIHBI

https://learningapps.org/view3429205

https://learningapps.org/view4339453

Tema 4.2. CBeTOBBIE BOJIIHBI OIITUYECKOTO

https://learningapps.org/view 15653283

Juaria3oHa

https://learningapps.org/view 1379047

[Tpupona ceera. UnTepdepentus u qudpakius

https://learningapps.org/view2157578

BOJH. Jlucniepcus ceera. JIMH3HIL.

https://learningapps.org/view4266305

Pa3nes 5. DaeMeHTHI KBAaHTOBOM Gu3n

KH. CTpoeHne aToOMa U aTOMHOI'0 si/ipa

Tema 5.1. KBa"nTOBEIE CBOIICTBA CBETA

https://learningapps.org/view4754463

INumoresa [Tnanka o kBanTax. ®oTodddexr.
VYpaBHenue DitHmTeHa 17151 hoTodddhexTa

Tema 5.2. CtpoeHue aToMa 1 aTOMHOTO s]ipa

https://learningapps.org/view8642824

MOI[GJ'II/I CTPOCHHUA aTOMaA. CocraB n CTPOCHHUC

https://learningapps.org/view6517167

aTOMHOTO siapa. PaagnoakTMBHOCTH

https://learningapps.org/view4857218

https://learningapps.org/view18123191

https://learningapps.org/view 11784289




I/IHTepaKTI/IBHI)Ie 3alaHu: 110 Pa3acily «MexaHukan:

1. Mexannueckoe nBmwxkenue https://learningapps.org/watch?v=p7i20riyj22

1413

CronbKo MeTpOR Npeofonesast
BenocunegmcT 3a 1 ¢, ABUrasce co
cKOpOCTbIO 36 KmMy7?

3apaHue
BrifepuTe BepHow BapHadT OTBETS
oK
0O 36m 0O 36km
0O 10m 0O 10«m

2. Amnanm3 rpaduka aBwkeHus https://learningapps.org/watch?v=po7g736pk22

Tina 4=

3. 3akonsl HerotoHna https://learningapps.org/watch?v=ptfvtwona22

I'IepE:-:'« 3aKoH HeloToHa CYWeCTBYOT CHCTeMBbl , Ha3biBaeMble , OTHOCHTENbHO KOTOPbIX
TEno QEWMETCH L fBre aTkx Ten
; | 3apaHue !

ETopoi sakoH HetoToHa: voKE JCTBYHIWEH Ha Hero,

|| ZanonHuTe Nporyck, BeiMpan NpasmsHLIR
OBPETHO NPONOPUWOHANEHD 8 (rper va crvcka PasHD CYMME QeRCTEYHILLME
Ha Teng

| OK
Meofios AeRcTEWS TEn OpyT H B ecnn Teng A OSACTBYET Ha
Tana B, To W Teno OeACTEYET Ha Teno TpeTri 38K0H HeroTOHE. CHMkI, © KOTOPRIMW TEna
ASACTRYHIT APVT Ha ApYra, PaeHel No ¥ Hanpagnese) N0 ogHo# NpAMOR 3a sOuHHLY CHNkl B

MesayHapoaHOR CHCTEME SOVHIL NPMHUMESTCA CHNE, KOTORAER coofULasT Tany Macco

YCHOPEHME . 378 BOVHWLA HE3EIBASTCA

4. Cwunbl B mpupoe https://learningapps.org/watch?v=pdsrjt0q522




3apgaHue ¥ .

YeTaHOBWTE COOTBETCTEMA MEKAY
XapakTepucTUKamMi Tpex cun L%

OK |

F:u«i. HE

Cuia BCEMHPHOTO TATOTEHUS
https://learningapps.org/watch?v=pfOmk36¢gt22

Gin NEpBRIM, KTO CTPORS AOKA3AN, 4TO NPHYMHE, BRISEIBAHILAR NAASHNE KAMHA HA 3eMmio, ABvKEHNE TlyHsl
BOKDYT 3EMIW 1 NNaHeT Bokpyr ConMya, ogHa v Ta we. 370 | BEACTEYIOWERA MWy 3aHoH
BCEMWDHOTD TATOTEHMA CHNE BagkMHOI0 NRMTAKEHIA. ABVE TAN. IR0 IRANREUACHANEHE NPOMIBaeHID "

OGPATHO NPONGDUMOHANSHS 0 G HasmEaeToR

3apnaHue

[paBUTaLMOHHERA NOCTOAHHAR Y BIMAK TOSKEMN MACCOR

3ENAMHATE NPOMYCHA

KaWanA, ecnM paccToAHe MQ}O@I OK ToAHHaA Okina wamepeHa

BHITIMACKAM thraikom T Kasssg

Cuna TspKecTH, Bec Tena https://learningapps.org/watch?v=pemtv0fyk22

T

npu ceoGogHoM
nafieH1y Tena cuna
| pé -a Hyno

AJTOpUTM  peIIeHWs  3aJad Ha 3aKOH  COXpaHEHUS  HMMITyJIbca
https://learningapps.org/view5379267

L ] ] ] L L] ¥ L] 1

z < - = - - > &
3apaHue

CocTtaBbTe anropuTM pelledHs 3a1ay Ha
38KOH COXpaHeHHA HMNYNbLCA

OK
. & (ock)
3amMcaTh JAKOH Koopawat
| OPEHEHWA
nyneca 8
BEPAINTE K3 BEK “opme NOACTABMTL
L ik YHCMEHHEE
MCAONYIO FHAYSHMA BEMNHUMH
BEMHHMHY ad G 8 ypasHeHme
coxpe A
BLIYMCIHTE a VRAITYTInCR &
WCKOMYIO .pne;.u,na-c HE OCk
el (0cH) koopawHaT
Nmnynsc. 3akoH COXpaHEHUs VMITyJIbCa

https://learningapps.org/watch?v=pgfcnuix322




@ @
APONOPUWOHANEHD
—_— e . Wansesierime

WMMynbCa Tena SN SO
Hey Cine W 18I, PABHER
WMBET Takos e

Wmnynsc Tena -

ay —
G BHEWHWE cvnw =
3apanue I —
MMIYNBCOM CHS 0 S—
Wmnynse Ten HaianTe cOOTBETCTEYIOUME Napsl L
[ ] HOMA HAIEES OK BHSLHAMU CHTAMNA
KONIECTROM 1 ®
ABMREHIR . -

Msmynbe cucTempl  BTOPCH 3aKoH BHYTEHHIMH

MOTYT HIMEHWTE Hb0ToMa MOt JAK0H COXPaHEHR canaMs

TOMLED GiosTh SaMMCIH WanynECa 1 80 MMAYNLCa
MM ECHON _
BahoH cOPIOIA et e T ..
MMMy NECE TaKos e npovIse e
RapAnIMEYSTC HANPAENEHIE Cunb IyneTaTe WRCCM TRNA H8 800
K BOTHUKEKILME B AoQeHCTRIR CHOPOCTE

@ peaynLTate Tena [ ]
MIMEHSHWE BIAMMOAEHCTENR sAnexaere BCAN CyMma
MMMYMbCa Tana Ten ChUTEME, € TENoM BHELUHIE T

BABHD UMITYNBEY TPHHANER L He paBHa HyMo, To

ASRCTEYIOWEN Ha cHCTeme, NPAHAANER AN MMM NEC CHCTE!
HEro Nk HAIRBAKTER U, HEILBARTCA Ten coxpaqRer

9. Mexannueckas pabora. MotHOCTS. DHeprus

https://learningapps.org/watch?v=ppshi5iin22

Mexanuveckan paGota MoWHoETE HuHeTHYeCKan 3Heprua MoTeHunansHaA aHeprun

=F.S ro¢ ERFHALY BPEMSHA,
A=F-Scosa D e,
PG METAHMIMOM

AY,

IABKCKT OT PABHA NONDEIHE

e DANagaeT
CKOPOCTH TENA W C) e () TENnD, NOGHATOE
CROPOCT

Bro Maccel Haj 3esnek

A, A,

aTHOW ek PREITE K oTHOBERME pafioTed K
WHTERSATY BREEHH WHTEpBANY BpEmMErH,
38 KOTOPEIA 378 paGoTa - A KOTope 378 pabaTa

NuTtepakTuBHBIC 3a1aHus M0 pasaeny «ModekynspHas GUu3nKay:

1. Ocuosubie nonoxenuss MKT https://learningapps.org/watch?v=pjjybfmrt22

3apaHue

Paapenute yTBep#IeHWA B COOTBETCTBMN
© nonoxesnamm MKT

OK Il nonoxeHue
| nonoxenue MKT -

MKT

2. ArperaTHbIe COCTOSTHHS BelecTsa https://learningapps.org/view 1459892

7

— N

3apaHue

YeTaHOBM COOTBETCTENE Mexay
arperatHbiM COCTOAHWEM BelecTea 1
@ro CEOUCTEAMA N CTROBHIEM,

nepemelyan Tabnuukn B HyKHYIO rpynny ras
OK

TBEPAOE TENO

3. OcHoBHbIE (OPMYIIBI IO MOJIEKYISIPHOUN QHU3UKe
https://learningapps.org/view1170732
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R=8.3 Ta/mons K

@ 3apaHue
p:n kT Hainan cooTBeTcTBME BENWYNHEI U
1 chopmynel. .
Fixr/mons
OK

A : = - = &
' my=M/N, k=1,38 102 Lw/K

MocToRHHasA
Bonbymaxa w
Yucno Asoragpo
Konwyecteo 1
BeLYecTBa
YHueepcansHan
rasopan
NOCTOAHHAA

4. T'padux m3onporeccahttps://learningapps.org/view6585593

P
B C
|
A D
|
0 -
v
Puc. 63
1 Ha yaacTie AB rpadwwa obbem raza . OaBneHne rasa . TeMnapartypa rasa
2 Yaactok AB - aT0 npouece
3 Ha yqacTie BC rpadwka gasneaHue . ObLeém .8 TEMNepaTypa
4 Yuactok BC - 370 npoygce
& Ha yuactie CA rpadika ofsem . DABNEHMs rasa . & TamMnepaTypa
B Yvactok CO - 310 npoyecc
T Hy y<zcTie JA ofkeM raza LEanaHue , 8 TeMNepaTypa raza
& Ywuactow [1A - aT0 Npouecs

5. T'azoBsble 3akoHBI https://learningapps.org/view590599

HaiBaHWA NnoyeccoB YPaBHEeHWA NpoUeccoB ABTOPLI 3aKOHOB NOCTOAHHAA BEMW4YNHA

W T=const TEMNERATYPE AaBNeHue

4Y; s AY,

rer-Noccak () u30fapHEIR 8 p/T=const 8

AY; - AY,

M3 O0XOPHEIA Eoine 1 MapuotT M3OTERRIHECKUA prv=const

6. TemoBoe paBHOBecue https://learningapps.org/watch?v=ppgyopnt322
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Tennoahii PEEHOBECHEM HEFHBARIT TEKOS COCTORAHWE TEN, NMPW KOTOPOM BCE MEKDOCKDNWHBCKKS NapaMeTDR! CHOMb YIOQHO 0N OCTS#oTCR S0 03HAYSET,

YTO B CHCTEME HE MEHAITCR " HE TROWCKORMT TEMNDOGMEH B YACTHOCTM, HE MEHASTCH DOLEM CTONGHKE PTYTH B TEPMOMETDE T 8 CHETEMBI
OCTASTCA NOCTORHHCA . [P OOMHSKOSED T 6HA AR S TR R AU WA b DO T TR 0 o0 i o e TaN e aT VDR TeN DEZYHEL, TO NP9
YCTAHOBNEHIN MEWTY HIMN TENNOBOTD KOHTY [EBETE SHERM0 TENY © Anm
| 3apanme |
HIMEDEHAR TEMNBDATYDR! YaLLE BoEro (Ha nq SANONHTE MPONYCHNY, BLIGHDER Ha CIACKS NOMNDFALLLIE BEDHSHTE! panyvposke 38 Hasano otcyeta {0}
NpFFAMBHIT TRMISDETYDY . BTOpOR Nd oK I 0w 100 genaT Ha 100 papHB YacTeR,
MepemellaHve cTont & 1 rpanye

7. lllxana Temmeparyp https://learningapps.org/view3055425

| 3apgaHue
ConocTaeb 3HAYEHWA TeMnepaTypel B

-8°C

283K
rpagycax Lienscus co aHaueHnAMn B y
KenseuHax. e
| OK 324 K
456 ——
1008
=) -54°C
219K ®
51°C 373K
Jo0-c

8. KommuecTBo TemnoTel https://learningapps.org/view7591942
®

® g >
N (1 =mi S— r
3apaHue
Kol Kamaomy Tennosomy n [BCCY, JaK0H
@ = cmdt = emit; - i) el s . s !

Heofixa MM chuandeckol senanHe noaGepn

napoo cooTeeTCTBYIOWYIO chopmMyny, n g
el { 0DD3HAYEHNE, 3AKOH.

Q=myq
@ OK NbHan Tennota YaenoHas
= MaaneHus 1 TEMNOEMKOCTE
@=AU+a o KpHCTANMMIALMH BELYECTBa
lepasid 3aK0H
DMOORHSMHEN
¥aenbHan Ter K ~
® napoofpazoBan @ ?2:::3;0
Q= Lm i Do au BLAENASMDSE B
npouecce
L J CrOpaHWA Tonnuea
Konwdectso

TEMNOTH

9. Cnoco0bl U3MEHEHUS BHYTPEHHEH YHEPTUU
https://learningapps.org/view25982774

7

Harpegsarune
NPOBONOKK NpK
W3rnGasui B ogHOM K
TOMX¥ MecTeToB
oAHYy O B Apyrylo

QDOHY

Tennonepeaaya CoseplLeHne paboTsl

10.ITocnenoBaTenbHOCTD AEUCTBUN TP BHIMOJIHEHUH J1a00OPATOPHOM pabOThI
«M3mepenre yienbHON TEeII0EMKOCTH)
https://learningapps.org/view7611000
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y : .
7 < v : v
Hanwre B
i KaNopUMeTp Bogy
wmaccon 100-150 r
i KOMHaTHOH
TeMNEPaTYpPbI.
MNepexecTw Hm’;p“ﬁ
yuniHpp e Temnepatypy
ropAYed Boas B BoAs. Harpets uunisHap
BOAY KOMHaTHOW 3[F B COcyde c
TEMNEpaType . ropaYei Bofon.
-l2)+ C NomMoLL k0 BECOB e A=mepirTt:
ONpejenuTe Maccy roeh;:{:: Ea;:f):
METANMWHECKOND P Abl.
Mamepute LMnHapa, -|8[+
TeMnEpaTypy npefsapuTensHo
BOA B ofScylume ero.
Kanopumetpe

nocne Toro, KaK 8
Hee onyeTnu
LANKUHap.

I/IHTCpaKTI/IBHBIC 3aJ1aHMs 110 pasaciy «OCHOBBI QJICKTPOANHAMUKHN):

Bo@ TeNa NOCTROSHS! b3 MENSHERLINE YECTIL, KOTOp.IE

LIPYTY © CHNanm, KOTOPBIE YRB0T © VERTHUBHIEN [B0T
FOBOPAT, MTO 3T e

1. Dnexrpuueckuii 3apsia https://learningapps.org/watch?v=pqzow11dk22

Japana Ded

3apRRAMM

EXOAAULMX B COCTAR BOeX STOMMeN ALLED, HAJLIBAATCA

JaprHEHHLIE TANE MOTYT Kak NDHTATABATE, TaK W OTTAMMBATL APy OpyTa. 3T
SHENDS, B CYYAR Sa0AN0E OOHHAKDBEI SHIHDE HECTHLES

ANV S GON0R NROCTEK 1A MEITOMY HEXLBSOTCRA

VAHIAR TAK W, KEK I CMh| BCEMUPHORD TR
Camn 4BCTHLbl HEEEIBSIITCR

Enisant HacTHlsl &

8 B CY'a8 pagHbl -

1 8 DADAN ANEKTROHOE:

2. DnexrpoemkocTh. Konnencarop https://learningapps.org/view4474985

L‘%‘f "

3ananme

8 EIpTApEYET Crocofie

1}
!g 3‘:&

T MOOBO(LHAKA AESENNMBATS ANSTIME

SMEXT P

ODHSRT

ECTH YaCTLE BISMONSRCTEYIOT ADVE K
TEHWA, HO NPEELILAKT CWMbl TRNOT&HMAR B0 MHOM D83, TO

ISCHOND 3apRGA, HO HE CYLWECTEYET ANENTPH-ECKorD
4TO B NPHPONS G0TE HBCTHUL! & AMAKTDAHECKNMA

JAPAG, SMEMEHTAPHEN YACTHL - NPOTOHOE,

B UBCTHLLEM, He MMSOLLHM 38K Ph

A MLy CEaTIA

The WRIUHSHHOND MDORIH-INE, SCTH SADAR I HEM YERmV-M

SCIM HANDIKBIME HA 6] DORTALIESS YMHELLINTE § T[W [sa)

3. TlocrosiHHBIM nekTprudYecKuil TOK https://learningapps.org/view3801520
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WIMEpDEHUA Clnkl
=] TOKa BKMKOHAETCA @
napannensHo K e 3 BonsTMeTp ana
NpOBOAHMKY o HaMepEHiA
WIMEDEHWA CHNbl A i :i;iﬁ;z:::
Toka
.
e o
Mapamerwice | SR 0| " Conpmoe
coefuHeHWe o
(i ] e not peGuTeny,
MNpuGop ana r COEAWHEHHLIE
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4. Pacuer 0011eT0 CONMPOTUBIICHUS JIJIsI DJICKTPUUECKOM 11enn
https://learningapps.org/view25236074

@ @ =] @
3apaHue
@ | Paccuwraiite obwee conpoTuenenne &
" i__l ) Pe3ncToOpoB ANA Ka¥10W CXeMbl, ecnu
e CONPOTHBNEHWE KAXKIOI0 peancTopa
- 1J R=10 Om. B oTeeTe 3anucbisaiite
TonbKo yncna. Yoaum!

oK *

® p—

5. DnexrpoaBuwxkyias cuia https://learningapps.org/view 12702480
®

— £=.alh - p—
‘ 3apaHue
1o Hainau napy
} OK |
“aneKTpocTaTAvecke W
. NPOUCXOMLEHNA cnocoBHo
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ANEKTPOCTAaTUYECKOro
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6. MaruutHoe noJie https://learningapps.org/view 10382934
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HaTylues o wene

3apaHue

Pelli NpeanokeHHse 2a0aq Ha Temy "0eicTBre MarHMTHOM Nona Ha
sapAREHHYI0 YacTudy. Cuna Noperua” |

OK |
o HeTom M Q TOfbKo B nepeom
LAPYrom ciyyae cnyvae
TONBLKO BO BTOPOM
(m] P O e oboux cnyyasnx

cnyvae

8. Ilpumenenue cuibl Amriepa u Jlopenia
https://learningapps.org/view 13236399

_b'lr r\'.‘

9. DnekTpoMarHuTHas WHAYKIUS https://learningapps.org/view1395484
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I/IHTepaKTHBHBIe 3alaHu: 110 Pa3acily «KonebaHus v BOJHBI»:

1. KonebarensHble cucteMs! https://learningapps.org/view22066161

" =

3n0poBo, Thi BEPHO BLINONHUN 3aaHNe. - l
OK

S o

) <

Cuctema He sBnaeTcs
konebare n-uog

i BT

KonebaTtenbHasa cuctema

_——r ok J

2. Mexannueckue koyebanus https://learningapps.org/view14901498
L ]
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[} BERCTEOL e
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Tena CHONCTROM
AT NONGK SR Tepeans MOBTORAEMOCTI B
paBHOBICIR BpEMEHN BpaMeHm

3. Mexannyeckue BOiHBI https://learningapps.org/view4305186
" e @ @ @ @ :
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= @ - MORET NERBOANTE
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AKLEIR BONM aga
Aepssi 3 S yewneHmnem v
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hd B on w TT@ oT18p020000Ty
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nonepesHon ® . q IACHpocTpae:
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B mofsx Tenax — A BpeMErH s ApyryIo
i [ ] SCTUBLIMMICH mpofonbHOR e
TEMRLEL MRS ol 3 BOMHE HAIBAOTCR L ocnpocTpaHATCR
: e BOMH RBILBAETCR wonadimaTcs HECEOMBHD BOMH.
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4. DnekTpoMarHuTHBIE BOJHBI https://learningapps.org/view3429205

L ¥ ¥ ¥ ¥ ¥

’ @ ‘ = g )
3apaHue
PaccTaBeTe EWALI 3NeKTPOMArHUTHBIX
W3NyYeHHA B NOPAAKE BO3pacTaHlA ANUH
BOMH, UM COOTBETCTBYHILLWX

5. 3BYKOBBIE BOJIHBI https //learningapps. org/Vlew4339453
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HHTepaKTI/IBHI)Ie 3alaHu: 110 Pa3acily «OnTukay:

1. Cgerosble saBiieHus https://learningapps.org/view 1379047

3apaHue
3 "Haian cootee ", Bam
HEoBXOOMMO COBANHNTL (HANCHKWE APYT
Ha Apyra) HAIBAHHES ABNSHHA W
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_— Hippanym
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cEETA | Y
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2. Onrunueckue aBieHus https://learningapps.org/view 15653283
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OTpaxenne CEETa
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3. Unrepdepenmus ceta https://learningapps.org/view4266305
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4. OcHoBHbIE TOHATHUS 110 TeMe «JInua3bhttps://learningapps.org/view2157578
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5. OCHOBHBIE TOYKU Y JUHUU JUH3HBI https://learningapps.org/view6922197
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I/IHTepaKTHBHBIe 3alaHu: 110 Pa3acily «KBaHTOBas (I)H?:HKa»:

1. ®otoarddext, ero 3akonsl https://learningapps.org/view4754463
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2. Crpoenue atoma https://learningapps.org/view8642824
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3. Ctpoenue sapa https://learningapps.org/view18123191
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4. Ompenenenue cocraBa aToma https://learningapps.org/view12060728
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5. PagmoaktuBHOCTB https://learningapps.org/view6517167
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O3HaKoMbTECH C KapTHHKaMH W
[pacnonoXxuTe CoOOTBETCTBYOLWINE UM
cobLITUA B XPOHONOTUYECKOM NOPAIKE.

6. PagmoaktuBHBIE peBpamieHus https://learningapps.org/view4857218
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7. Snepuble peakuuu https://learningapps.org/view11784289
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8. DmeMeHTapHbIe yacTHUIlhl https://learningapps.org/view890028
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3akJIroueHue

COOpHUK MHTEPAaKTUBHBIX 3aJlaHuil Mo aucuuIuinHe EctecTBo3HaHue s
CTYJEHTOB C HO30JIOTHEl — crabocibliaiue ¢ UCHOJb30BaHUEM KOHCTPYKTOpa
Learning Apps ampoOupoBaH B0 BTopoM mnosyroguu 2021 - 2022 yyebHoro rojaa
B MHKIIO3MBHOM Y4YeOHOW TIpynmne Mo cheuuasbHOCTH J{oKymMeHTauumoHHOE
oOecrnieueHns yrpaBjieHUs U apXuBOBeAeHUs. Beero B yuebHoi rpynmne oOydaercs
19 denoBek, 5 W3 HHUX, Cia0OCHBINIANIME CTyAEHTH.. Ha TepBBIX 3aHATHIX
HaOIFOMAJICS HU3KWW YPOBEHb MOTHBAIIMY K BBITIOJIHCHUIO 3aJaHUIN, HU3KUA TEMIT
pemieHus 3ajad, HEKOTOPOE BpeMsi CHyCTsA, Cia0OCHbIIIaNe CTYACHTHI
3aKaHYMBAJIM BBIOJIHEHUE 3aJaHU MPAKTUYECKU OJHOBPEMEHHO C OCTAJIbHBIMU
ctyaeHTamu.  Takum  oOpa3oMm,  TO3UTHBHOM  CTOPOHOM  NPUMEHEHHUS
UHTEPAaKTUBHBIX  3aJaHMil, SBWIOCh IOBBILICHHWE MOTUBAalUUU  y4yeOHOU
JESATEIbHOCTH, a TAKKE€ BO3ZMOKHOCThH OIOCPEOBAHHOTO KOMIIBIOTEPOM OOIIECHHUS
HECJIBIIIAIIETO CTYJEHTA C MPENoJaBaTEeNsIMU, CO CIBIILALIMMU CTyIeHTaMu (d4epes
JIOKAQJIbHYIO CETbh).

3a cuer BU3yaJM3alMM Y4YEOHOro MaTepuana AUCHUUIUIMHBI PEINIach
npobsieMa HMH(DOPMALMOHHOTO JAePUIMTA s CTYACHTOB C HO30JOTHMeH —
ciabocabIIanye.

[IpuMeHeHrne KOMIBIOTEPHON TEXHUKH B COBOKYITHOCTH C MHTEPAKTHUBHBIMU
3aJJaHUSIMU, TIO3BOJIUJIO PEUIUTh MPOoOJIeMy WHIUBUAYATH3AUN OOYy4EeHHUS,
ofOecrieunBasi TOCTPOEHUE KaXJAOMYy CTYyJGHTy C HapylmIeHHEM cliyxa
WHIUBUyaJIbHOTO 00pa30BaTeIbHOIO MAPUIPYTA.

VY MeHs mosiBUIach BO3MOXKHOCTD MOJTYYCHHS OTIEpaTUBHONW 0OpaTHOM CBSI3U
U OKa3aHMs OBICTPOM HHIUBUAYaJIbHOW MOMOIIM B CIy4yae 3aTpyJHEHHUS Ha
Ka)KJIOM 3Tare yCBOCHUs yueOHO! nH(popMaluu.

[Ipu oOydeHuu UL ¢ HapYIIEHUSMHU CIIyXa, ObUIM BBISBIEHBI CIEIYIOLINE
UX HEraTUBHbBIE CTOPOHBI:

- 00y4yeHHe JUI] C HapYUIEHUSIMHU CIIyXa Ha OCHOBE TOJIBKO KOMITBIOTEPHBIX
TEXHOJIOTUA PE3KO CHIKAET HUX PEUYEBYIO AKTMBHOCTb. CHIDKEHHME pedeBOU
AKTUBHOCTU BEJET K MOCTENEHHOMY paclajy peyYeBbIX YMEHHUH, yTpaTe peueBbIX
KOMITETEHLIUI, TPUOOPETEHHBIX B LIKOJIE;

- OTCYTCTBYET MEKJIMYHOCTHBIA JEJIOBOM M 3MOIMOHAIBHBIA KOHTAKT
MEXAYy CTYACHTOM M MpernojaBaTeleM, YMEHbIIasg TEM CaMblM BO3MO>XHOCTHU
HAKOTUICHUSI KOMMYHHKATHBHOTO JIEJIOBOTO OIBITa OOIIECHUS;

- BO3pacTaeT Harpy3ka Ha 3pUTEIbHbIA  (TJIaBHBIM)  aHaIM3aTOP
c1a00CHBIIIANIETO YeTOBEKA.
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MunuctepcTBO 00pa3zoBanus U Hayku PecryOnuku Mapuit On
["ocynapcTBeHHOE 010 KETHOE PO ECCHOHAIBHOE 00pa30BaATENBLHOE YUPEKICHUE
PecnyGnuku Mapuit On
«MapuiCKU# MOJTUTEXHUYECKUN TEXHUKYM))

COOpHUK NMPAKTHYECKHUX 3aAaHU

C UCIOJIb30BAHUEM KOHCTPYKTOpA iSpring

r. Momkap-Omna, 2022 T.



CocraButenp — pa3paboTUUK:

MocynoBa Caeriiana BaneHTHHOBHa, TpenojaBareidb [ 0CylapcTBEHHOTO OFOHKETHOTO
poecCHOHATLHOTO 00pa30BaTENLHOTO yUpekIeHus Pecmyonmuku Mapuii On  «Mapuiickuit
MOJTUTEXHHUYECKUI TEXHUKYM»

COOpHHK MPaKTHYECKUX 3aJaHUN TPeHAa3HAYeH ISl CTYIEHTOB, 00yJarOIUXCs IO MTpOrpaMMaM
cpeaHero nmpohecCHoHALHOTO 00pa3oBaHus. B cOOpHHKE MpEACTaBICHbl NPUMEPHI 3aJlaHHM
10 OTJENBHBIM TeMaM auciuIuinH «cropusy», «OCHOBBI GHIIOCODUNY.

enu nanHoro cobopHuka:

1) 3aKpenuTh MPEeIMETHBIC PE3yIbTaThl 00YUAIOIIMXCS 110 TeMaM YYeOHBIX TUCIUILIHH,

2) pacmupuTh MO3HAHUS B 007aCTH Y4eOHBIX TUCIHILINH,

3)  yCBOMTH  HCHOJB30BaHUE CPEIACTB HH(DOPMAIMOHHBIX TEXHOJOTHH ISl pEIICHUS
npodecCHOHAIBHBIX 3a/1ad.

3a,Z[aHI/I$I C60pHI/IKa MOTYT OBITh  HCITOJIB30BaHBI CTyACHTAaMU JJIs1 CaMOCTOATCIIbBHOTO

BBITIOJTHEHUS 3a/IaHUM, TAKXKE TPH TUCTAHITMOHHOM popmare 00ydIeHHUS.
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Pa3nea 1. O6paszoBatenbHas niaargopma iSpring Learn

1.1 Ha3naueHue, BO3MOXHOCTH, peuMyIecTBa iSpring Learn

1.2 iSpring B Momkap-Oie

Paznes 2. DiaemenThl TpaekTopusi 00yyenus B iSpring nas CIIO

2.1 llpakTHyeckue 3aHATHA HA iIaTdopme iSpring Learn
113 Nel«Pesomronmonusie coobrtug 1917 r.B Poccum»

I3 Ne2 «Hauano kopeHnHoro mnepenomMa B xoje Bennkoit OteuecTBEeHHOM BOMHBD)
I3 Ne3 «Mtoru Bennkoi OtedyecTBeHHOU 1 BTOpOil MUPOBOI BOWHBI»

3 Ne4 «O6venuunenne ['JIP u ®OPI' um ero BiausHHE Ha MEXIyHAPOJHbBIC
OTHOIICHUSD

I3 Ne5 «Ilepectpoiika B CCCP»

I13 Ne6 «3anagHuKu U CIaBIHO(HITBI

113 Ne7 «Omnupusm U pariioHaIn3M»

2.2 IIpoBenenue nudppepeHIUPOBAHHBIX 324eTOB Ha m1aTgopme iSpring Learn
JuddepenumpoBannsbiii 3auet no yueoHou auciumimae OI'C3.02 Uctopust
HuddepennupoBannplii 3aueT 1o yueobnon mucrurauae OI'CD.01 OcHoBBI
bunocodun
HuddepennmpoBannplii 3aueT o yueonon mqucrumauae OY J1.04 Vctopus

3aKiro4eHne

Crcok yueOHOU yuTeparypsl U IHTepHET-pecypcoB
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BBenenue

Mpbl KMBEM B CTPEMHUTEIILHOE BpeMs, KOTJa H3MEHEHHsS B 00pa30BaHUH
OPOUCXOASAT BCE dYalle, M TMEJarory HeoOXOJuMO BIAJETh COBPEMEHHBIMU
METOAMKAMHU U

00pa30BaTeNbHBIMA TEXHOJIOTUSAMH, ISl TOTO, YTOOBI 00ECHEUYUTh OJHO H3
TJIABHEWIITNX MTPaB JIMYHOCTH — MIPABO HA KAYECTBEHHOE 00pa30BaHME.

Ha ypokax aucuumiuH o01meryMaHuTapHOTO ITUKJIa aKTUBHO HCIOJIb3YIOTCS
udpoBeie oOpaszoBarenbHblie pecypchl (LIOP) — 310 yueOHBIN MaTepwal, s
BOCTIPOM3BEICHUSI KOTOPOTO HEOOXOIUMBI CPEICTBA BHIYMCIUTEILHON TeXHUKH. B
COBPEMEHHBIX KOMITBIOTEpAX HCIONB3YIOTCS IUGPOBBIE CHOCOOBI  3alHCH,
XpaHEHUsI W BOCIPOW3BEACHUSA pa3NU4YHON uHGOpManuu — 3To Qororpadum,
BUACO(PPArMeHThl, MOJIeIN OOBEKTOB U SIBJICHUH, KapTorpaduyeckie MaTepuasl,
3BYKO3aIUCH, TEKCTOBBIC IOKYMEHTBI U JIPYTHE MaTepHalibl, KOTOPbIE MOTYT OBITH
UCTIOJIb30BaHBI JIJIsl OPTaHU3aIlMK U MpoBeaeHHs yueOHoro mnporecca. Lupposbie
o0pa3oBaTelbHBIE PECYpChl OYEHb MOMYJSPHBI, OHH CIHOCOOHBI OOECTIEYUTH
MOJIEPIKKY BCEX ATaroB oOpaszoBaTesibHOTO mpouecca. Padoras ¢ LIOP, crynent
NEePeXOoAUT OT IMACCHBHOTO BOCIPHATHS y4eOHON HH(OpMAMM K aKTHBHOMY
y4acTuio B 00pa30oBaTeIbHOM MPOIIECCE.

Kanaccudpukanus nudpoBbix 00pazoBaTe/ibHbIX PeCypcoB

I1o cnoxHOCTH
HUCIIOJITHCHUA

- mpocTeie TekcTorpaduueckue [{OP

- TUIIEPTEKCTOBBIE (CO CChUIKAMM Ha APYTUE TEKCTHI)
- BUJICO ¥ 3BYKOBBIE (hparMeHThI

- mynbTuMeaua 1HOP

[To crocoOy npuMeHeHust
B 00pa30BaTeIbHOM
nporecce

- pactipenenennsie [{OP
- LIOP st npumenenus B TokabHBIX ceTsax (O0)
- ojiHOTIONB30BaTenbekre [{OP

ITo ueneBomy ypoBHIO
U CTYIIEHU 00pa30BaHUs

- obmreoOpazoBarensHbie [[OP
- npodeccronanpubie [JOP

ITo popme oOyueHUS

- OYHBIHN, 0YHO-320YHBIH, 3A0YHBIN, CEMETHOE 00pa3oBaHue,
camMo00pa3oBaHKe, IKCTepHAT

1o nenesoit ayquropun

- abUTypUEHT, 00yJIaeMbIH, IeIarOrMIecKuii paboTHUK,
MEHE/KEP, METOJIUCT, HAYYHBIH paOOTHUK, TEXHHUECKUN
CHEIHAIIACT

ITo Tumny

- KOMIIBIOTEPHBIN yueOHUK (yaeOHOe TTOCOOre, TEKCT JICKITHA)
- DJIEKTPOHHBIN CIPABOYHUK

- KOMITBIOTEPHBIN 3a/1aYHUK

- KOMITBIOTEPHBIN 1a00PAaTOPHBIN NPAKTUKYM (MOJEIH,
TpPEeHaXKePbI U T.1.)

- KOMIIBIOTEpHAs TECTHPYIOIIAsi CUCTEMA

ITo ueneBomy Ha3HAYECHUIO

- HAy4YHBI, HAYYHO-TIONYJISIPHBIN, TPOU3BOICTBEHHO-
MPAKTUYECKUI, HOPMATUBHBIN TPOU3BOICTBEHHO-
MPaKTUYECKUH, YIeOHBIN, MACCOBO-TIOJTUTHYCCKUM,
CIIPaBOYHBIN, JJI TOCYTa, XYA0KECTBEHHBIN




8 | [To pynkuuu LIOP, - y4eOHO-METOIUYECKUN KOMIUIEKC M0 AUCHHUIUINHE: yueOHas
BBITIOJTHSIEMbBIC porpaMMa, KOHCIIEKT JICKIIUN, XPECTOMATHS; CIIOBaphb,
B 00pa3oBaTebHOM CIPAaBOYHHK, MPAKTUKYM, KOMIUIEKT TECTOBBIX 3a/IaHUH,
nporecce WLTIOCTPATHBHBIA MaTepral, METOIMICCKUE YKa3aHUs,
yue0HO-MEeTOINYEeCKOe MTOCOOUe, HAYUHO-TIOMYIIpHas
nyOnuKanus, Hay4yHast nyOJuKaius
o | ITo crenenu - CIIeUaIbHOCTh
TUTAKTHYIECKOTO - TUCIUTUTHHA
obecreueHus - Tema (paszen) TUCIUILUTHHBI
- YaCTh TEMBbI, TUCITUTUTHHBI
10 | TTo Buay 0Gpa3oBaTenbHON | - JICKLIMOHHOE COMPOBOXK/CHHE (CIIai/ibl, BUICO(PParMeHTHI,
NESTETBHOCTH ayJIMOCOTIPOBOKICHUE)
- CONPOBOXK/ICHUE MPAKTUKYMOB
- caMocCToATeNbHas padoTa
- ISl CHCTEMBI TUCTAHIIMOHHOTO O0yYeHHS
- IUTSl CHCTEMBI DJICKTPOHHOTO O0YUYCHHUS
- 1Sl caMoo0Opa3oBaHus
- JUTSl KPATKOCPOUYHBIX KYPCOB M CUCTEMBI TTOBBIIIICHUS
KBaJIM(DUKAIIH
11 | ITo xapakTepy - MYJIbTUMEIUITHBIE
MIPEICTaBICHHUS - MPOTPaMMHBIE TIPOTYKTHI
uH(pOopMaIUN - n300pa3uTENbHEIC, ayIN0, TEKCTOBBIC
- OJICKTPOHHBIE aHAJIOTH MeYaTHBIX M3TaHUN
12 | o crenenun - aKTHBHBIE, ONHCATENbHbBIE, CMEIIaHHbIE, HEOMPEICTICHHbBIE
UHTEPAKTHBHOCTH
13 | [To creneHu COOTBETCTBUSI | - MOJIHOCTHIO COOTBETCTBYIOIINE
JEHCTBYIOIINM - COOTBETCTBYIONINE YACTUIHO
benepanbHbBIM - HECOOTBETCTBYIOIIIHE
rOCy/IapCTBEHHBIM
o0pa3oBaTeNbHbIM
crangaptam (OI'OC)




Pazgea 1. O0pa3oBarenbHas miargopma iSpring Learn
1.1 Ha3na4enue, BO3MOKHOCTH, IpeumyiiecTsa iSpring Learn

1Spring — BeayIIUi POCCUMCKUIN pa3pabOTYUK MPOrpaMM JUCTAHIIMOHHOTO
oOydenus. B 2005 roxy Obu1 BRIMYIIEH MEPBBIA MPOAYKT 1Spring MO TOPTOBOU
Mapkoit Flashspring Pro. Ceituac kommnanust BeJieT Ou3zHec B 155 cTpanax mupa.

[Spring Suite — KOHCTpYKTOp Mpe3eHTalluid U KypCOB, HCIOJIb3yEeMbIH B
AJIEKTPOHHOM OO0ydeHuH, oH pabotaeT B mHTepderice Microsoft PowerPoint. B
cocTaB 1Spring Suite BXOJAT HECKOJIbKO aBTOHOMHBIX HHCTPYMEHTOB:

o iSpring Converter Pro— mnpeBpamaer npe3enranuu PowerPoint B
WHTEPAKTUBHBIE KYPChl, COXpaHsisd Mpu 3ToM Menuadaitibl, >PdeKTs
PowerPoint, anumaruio, purrepbl U Nepexobl ociie mpeoOpa3oBaHus;

o iSpring QuizMaker — peaakToOp TECTOB M OMPOCOB, MO3BOJISET paboOTaTh C
ayJino, BUA€O-MaTepruataMu U H300paKeHUIMU;

e iSpring Cam Pro— mnporpamma sl 3alUCU CKPUHKACTOB U CO3/aHUs
BUJICOTPEHUTOB, TMO3BOJISIET MOHTHUPOBATH BHUJEO C Pa3HBIX JIOPOKEK,
n00aBJIATh 3BYK U JOTOJIHATH BUIEOPST TEKCTOM U TpaduKoi;

o iSpring TalkMaster — cuMyJnsTOp AUAJNOTOB JIJISi CO3JaHUSI Pa3BETBICHHBIX
CLIEHApUEB Pa3roBOPOB C MEPCOHAKAMU U 3ByKOBBIMU KOMMEHTAPUSIMU;

o iSpring Flip — penakTop 31€KTPOHHBIX KHUT;

e bubnuomexa KowmeHma — BCTPOCHHAs] KOJUICKIUS TOTOBBIX IIIa0JIOHOB
KYpPCOB, IEPCOHAXKEM, JIOKALIMHI, 3HAYKOB U JIEMEHTOB YIIPABJICHUS.

Coznmannble  Kypchl myonukyroress B (opmate HTMLS, uro mno3Bosser
0TOOpakaTh UX KaK Ha HACTOJBHBIX, TAK U Ha MOOWIIbHBIX ycTpoicTBax. Kypchl
1Spring uaeanbHO paboTtaroT B 156 cucremax oOydeHusl.

B cucreme npodeccronanbHOro 00pa3oBaHUs BO3MOXKHOCTH TUIAT(HOPMBI
JTUCTAaHIIMOHHOTO oOy4denus 1Spring Learn nqoctarouno oGmmpHbie. iSpring Learn
MO>KHO HCIIOJIh30BaTh HA BCEX ATarax ypoka: MPU 3HAKOMCTBE C HOBBIM YYEOHBIM
MaTepuaioM, MPHU 3aKPEINICHUH MOJYYEHHbIX 3HaHHI, KOHTPOJIE U OLICHKE 3HAHU,
pu 000 OpraHu3aIuy y4eOHOTO mporiecca.

B nepByro odepens oOpaszoBatenpHas miaTdopma iSpring Learn onrtumanbHa
7. TPOBEACHUS NPOMEKYTOUHOM aTTecTalu U cpe3a 3HaHui. C moMombro
1Spring MOXHO OBICTPO cOOpaTh TECT M MPOBECTH MPOBEPKY 3HAHUHN CTYJIEHTOB IO
OT/ACJIIbHBIM TE€MaM M B KadeCTBE MTOTOBOIO TECTUPOBaHUS on-line, OIICHUTH
c(hOpMHUPOBAHHOCTh O0MMX © TPO(HECCHOHATBHBIX KOMIETCHINH. bombmioi
BBIOOP TECTOBBIX 33JIaHUN TIO3BOJISIET OXBATUTh MAKCUMAJIbHBIN 00beM MaTepHalia
U MPEJCTAaBUTh €r0 B pa3MyHBIX opmarax. B pacnopspkeHHM MpernojiaBaTens
14 TOTOBBIX 11a0JJOHOB TECTOBBIX 3aJaHUM: OT KJIACCUYECKUX BOMPOCOB HA BHIOOP
BAPUAHTOB OTBETA O MHTEPAKTHBHBIX 33JaHUW HA MEPETACKUBAHUE, MOPSAIOK U
conoctaBineHue. [lpenomaBaTens MOXET OrpaHUYUTh CTYAEHTaM  BpeEMs
MPOXOXKIAEHUS TECTA U KOJTUYECTBO UCIIOIb3YEMBIX MOMBITOK.

Jns HArISIAHOCTH MpPEmnojaBaTelb MOXKET MPOJEMOHCTPUPOBATH CTYJECHTAM
IPE3EHTAlMI0, BUJIEO WJIM 3KpaH KoMmmbloTepa. [IpoBoas ompoc, npenoaaBareib
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UMeeT BO3MOXKHOCTh HaOJI0/IaTh 32 OTBETAMU CTYJEHTOB B PEXKHUME PEATbHOIO
BpeMeHU. Bces mHpopMainus 0 JOCTHKEHUSX CTYJEHTOB coOpaHa Ha OJHOMU
BKJIAJIKE, TJI€ MOXXHO TIPOBEPUTHh KOJMYECTBO OauioB, HAOpaHHBIX TMpU
MIPOXOKJIEHUU TECTUPOBAHUSI.

B iSpring Learn ectb MoOmibHOe mnpuiiokeHre. OHO TMO3BOJSET MPOXOIUTH
KYpCHI ¢ JIF000TO YCTpOMCTBA Jaxke 0e3 JoCcTyna B MHTEPHET, MO3BOJISIET padoTaTh
odumaiin. Yepe3 mpuiokeHne CTYJEHT MOXKET CKayaTh 3a/aHue, pa3paboTaHHOE
npenoaaBaTesieM Ha TenedoH, MPOUTH €ro, a pe3yabTaT OTIPABUTh Ha y4eOHBIN
nopTai.

HocTtounctsa 1Spring Learn cienytoiue:

® [IPOCTOTA B UCIOJIb30BAHUU;
coBMecTUMOCTh ¢ PowerPoint;
OombIioe KoaudecTBo (14) HHTEpaKTUBHOCTEH;
oOmpHas 6nbIMoTeKa KOHTEHTA,
SCTETUYHBIN qU3aliH Ma0JIOHOB;
BO3MOKHOCTh MPOXO0XKJIEHUSI KYpCOB HAa MOOMJIBHBIX YCTPOMCTBAX;
aJIanTUPOBAHHOCTH OMOIMOTEKN KOHTEHTA MOl POCCUMCKUE PEealIiu.
Henocratok iSpring Learn — mpomykT He paboTaeT B ONEpPaMOHHOMN
cucrteme Mac OS.

1.2 Komnanus iSpring 8 Homkap-Oue

B o¢uce xommanumm iSpring B Homkap-One paGoTalOT  OKOJIO
200 cOTpyIHUKOB — MPOTrPaMMUCTBI, TECTUPOBIIMKH, MPOAYKTOBbIE AHAIUTUKH,
IU3aliHEPbl, MEHEIKEpbl, MAapKETOJOru W KomupaiTepbl. Kommanuen coznaHbl
KOM(OPTHBIE YCIOBUA JUIsl pabOTHI: €CTh 30HBI OT/bIXA, CTOJIOBAs, TPEHAKEPHBIN
3a1, 6ubnmoteka. B 3manun HaxoasaTCs yacTHBIN Juneil, MHCTUTYT nmporpaMMHbIX
cucreM. B 2022 r. iSpring otkpsi1 B Momkap-One CBO# yHHBEPCHTET C TpeMs
bakynbpTeTamu:
e TpPOrpaMMHas WHKCHEPUS;
o TMpUKIagHAsA UH(DOPMATHUKA;
s TEJaroruyeckoe oOpazoBaHuE.
Komnanust iSpring mocTOSSHHO pa3BUBAETCs, CO37aBas HOBBIC YCIEIIHbIC
00pa3zoBaTeNbHBIE MOIEIH.



Pazgea 2. dinemenTsl Tpaekropusi 00ydyenus iSpring nias CIIO

TpaekTopuss oOydeHmsi iSpring — 3TO TOCIEIOBATEIBHOE MPOXOKICHHUEC
0o0ydJaronuMucs OMNpeeICHHBIX JTanoB o00yueHus (kypcoB). IIpenomaBatenb
MOKET 3a/1aTh MOPAJIOK MPOXOXKJECHUS TPACKTOPUU, YTOOBI KaXKIBIM CIIEAYIOIINNA
sTan (Kypc) OTKPBIBAJICS CTYACHTY TOJIBKO TMOCJE MPOXOXKICHUS MPEAbIAYIIEro.
JI71st KaKJIOTO Kypca BHYTPU TPACKTOPUU MOKHO BBICTABUTH ATy MPOXOXKICHUS —
Korja Kypc (TecT) MOsIBUTCA B JUYHOM KaOuHere ctyneHrta. Kaxaplii Kypc
noctynen 2-3 "Hexenu. B iSpring Learn Bce Kypchl aganTHpPYIOTCS TOJ pa3mep
JUCIUIesT MOOMJIBHOTO TesieoHa.

Ha mnargopme iSpring Learn cTyAeHTH MOCIEIOBATEIBHO MPOXOIST
3aJaHus B 2 JTamna:

1. [IpakTrueckue 3a1aHus
2. IuddepeHnrpoBaHHBIN 3a4€T

DJIeMeHThI TPaeKTOpuM 00y4ueHus iSpring

YueOnas Cemectpsl ITopsinok NpoxokAeHusi TPACKTOPUH
AUCHMILINHA
OV /.05 1-2 OokTsA0ps | - IlpakTmueckoe 3aHaTueNel «PeBoNOIIMOHHBIC
Ucropus coOwitus 1917 r. B Poccum»
MapT - Ilpaktuueckoe 3anstue Ne2 «Hayano KOpeHHOTO
mai nepenoma B Benukoit OTeuecTBEeHHON BOMHEY

- Ilpaktuueckoe 3anarue Ned «Mtoru Benukoit
OtevecTBeHHOM U BTOpOit MUPOBOI BOMHBI»
- lupdepenmmpoBaHHbIii 3a4eT

orens.oz 3 OokTsI0ph | - IlpakTrueckoe 3ansaTue Ned «O6bvenunenue ['J[P
Ucrtopus HOsIOpp | DPI' m ero BiMsIHME HAa MEXIyHApPOIHbBIC
JekaOpb | OTHOIICHHS

- Ilpaktnueckoe 3ansitue Ne5 «llepectpoiika B

CCCP»
- JludpdbepennmupoBaHHbIi 3a4eT
orcn.ol 5 OkTsI0pb | - [IpakTnueckoe 3ansTHe Ne6 «3amajHUKU U
OcHOBBI HOSIOph | CIIaBTHO(HUIIBI
bunocopun nexabpp | -  Ilpaktudeckoe 3amsitme No7 «OMIHPU3M H
parroHaTu3M

- InddepeHnmpoBanHbIi 3a4eT




2.1. lIpakTyeckue 3aHATUSA HA IaTopme iSpring Learn

IIpakTnueckoe 3ansaTue Nel

Tema: PeBomounonnbie coobiTus 1917 r. B Poccnn

Heap 3aHsATHS — TEMAaTUYECKUM KOHTPOJb 3HAHUM, 000O0IIeHNE "
CUCTeMaTHU3alisl TEOPETUUYECKUX 3HAHUM 1O TeMme, (OpMUPOBAHHWE YMEHMH
NPUMEHSTh TOJIyYEHHBIC 3HAHUS HA NPAKTUKE, PA3BUTHE HHTEIUICKTYalbHBIX
YMEHUH, HABBIKOB ITPOEKTHOM JIE€ATEIBHOCTH.

TpynoemkocTs, yac. — 2

OobecneuyeHre NPAKTUYECKOI0 3aHATHS:

1. TIK ¢ nu1eH3MOHHBIM MPOTPAMMHBIM 00€cTieueHrneM, BbIX0 B IHTepHET

2. ApremoB B.B. Hctopus: yueOHuk mig crya.yupexiaenuit cpea. IIpod.
Oo6pazoBanus: B 2 4. 4.2/ B.B.Apremos, 10.H.JIy0uenkoB.- 4-¢ u3., ucmp.-
M.: U3narensckuii neHTp «Akanemus», 2018.- 400 c.

3. Untepuer-pecypenr:  http://www.bibliotekar.ru ~ buGnmorexkaps.  Py:
AJIEKTPOHHAsI OMOJIMOTEKAa HEXYAOXKECTBEHHOW JUTEpaTyphl MO PYCCKOH M
MHUPOBOM UCTOPUU, UCKYCCTBY, KYJIbTYpE, IPUKIIATHBIM HaAyKam

KaOunert — komnbroTepHslii knacc Ne26

Oo0pa3zoBaTtenbHast miargopma — iSpring Learn

KoanuecrTBo 3apanmnii - 23

Coaep:xaHue M MOCIEA0BATEIbHOCTD BBIIIOJTHEHUSI IPAKTHYECKOH padoThI:

1. Peructpanus Ha miatdopme 1Spring, HCHOIB30BAHUE WHIUBUIYATbHBIX

JIOTUHOB U MapOJIEH.

2. llomyuyeHune CCBIIKM HA BApUAHT 3aJaHUS.
3. BremoaHeHwue 3amanus on-line, orieHUBaHUE.

3amanus I13Nel

Omeemovme Ha eonpocvl mecma, 6blOpa8 OOUH NPAGUNLHBIN GAPUAHM U3
NpeOsIONCEHHBIX

1. Koraa 0b11 o0pa3oBan Ilerporpaackuii CoBet pado4ux U CONIATCKUX
JAenyTaTroB?
a) gepasip 1917 1
0) arpenb 1917 1
B) MapT 1917 r
r) ceHts10pp 1917 1

2. Ykaxure naty orpedyenust umneparopa Huxkoaaii I ot nmpecroJia
a) 27.02.1917
0) 02.03.1917
B) 18.04 1917
r)01.05.1917

3. BpeMeHHO€e IPaBUTEILCTBO ObLI0 CO3IAHO MO/ IPEICEIATETHCTBOM

a) I'.JIbBOBa
0) II.MwunrokoBa




B) A.I'yukoBa
r) A.Kepenckoro

4. Hanumure Ha3BaHue KOPaodJisi, 3aJ111 OPYAHI KOTOPOTO MOCTY KU
CUI'HAJIOM K HA4YaJly PeBOJIIMOHHBIX coObITHH B IleTporpane

el -

5. Kakoe coObiTHe n300pa:keHo Ha GpoTo?

a) mrypm MockoBckoro Kpemist
0) mtypm CMOJIBHOTO JBOPIIA
B) llITypm TaBpuueckoro nsopiia
I) ITYpM 3UMHEr0 IBOpIia
6.Cbe3n CoBeroB, Ha KOTOpOM B.JlIeHUH BHepBbIe 3aIBHJI O TOM, 4YTO
napTus 00J1bIIEBUKOB IOTOBA B3AITh BJIACTh B CBOU PYKH, COCTOSIJICH:
a) 3-24 urons 1917 ¢
0) 26 urons - 3 aBrycta 1917 ¢
B) 14-22 cents16ps 1917 r
r) 10-14 oxTs16ps 1917 T
7. HwHbckuid Kpu3UC BpeMeHHOro mNpPaBUTEJbLCTBA Ppa3paswiics
BCJIEACTBHE:
a) MpoBaja HACTYIJICHUS Ha HPOHTE
0) HeXxemaHus PaBUTEIIbCTBA HA3HAYUTE BEIOOPHI B YUpeIUTEIHLHOE COOpaHHe
B) oTKa3a BpemMeHHOro npaBUTENbCTBA MPOBO3IIIACUTH PECITYOIIUKY
8.Paccmorpure kapry «O6opona Ilerporpana. boesnie neiicrBus 13
Masi-27 centsiops 1919 m» . KTo Bo3riiasisi Boiicka Oesiorsapaeines u
HHTEPBEHTOB HA 3TOM HANIPABJICHUHU?
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a) A.W./lenuxkun
0) H.H.FOnenuu
B) A.B.Komuak
r) H.1.Maxno
9. Umneparop Hwuxouaii II orpekest oT mpecroJia B 0/b3y:
a) celHa Muxauia
0) Opara Muxania
B) BpeMeHHOro nmpaBuTEIHCTBA
r) ['ocynapcTBEHHO 1yMBbI
10.3axka09uTh MUp 0€3 aHHEeKCUil 1 KOHTpUOyuuii B 1917 r.
npeajiarajin:
a) MEHBIIIEBUKU
0) GOJIBIIIEBUKYU
B) KaJICThI
I') OKTSIOPUCTHI
11. Ha moprpere - rjiaBa nepBoro COBETCKOro NpaBuTeJIbCTBa, 3TO —

a) .B.Cranun
0) JI.J.Tpouxuit
B) @.3./[3epKuHCKUI
r) B.1.Jlenun

12. IIpounTaiiTe OTPHIBOK M3 COYMHEHUS] MICTOPHKA U BIUIIUTE B TEKCT
(paMUIIHIO TOJTMTHYECKOTO IeATeJIs, 0 KOTOPOM HAET pedb:
HaxXOJUBILIMIKCS B TOPOJIE HA KOHCIMPATUBHOW KBapTHUDE,
okazancsi BHe OopbObl. CHOKOWCTBHE CTONMIIBI BCTPEBOXKMIO €ro. [ae ke
Bocctanue? Heckonbko pa3 3anpammuBaeT [[K: MoxHO 1 siBUTBCS B CMOJIBHBIN?
Otka3 3a oTka3zoM... HaximoOy4uuB nmapuk U KeIky, 3aBsi3aB LIEKY IUIATKOM, OH HJIET
yepes Bech ropoj B CMOJIbHBIN. .. »

13. IIpouyuraiite oTpbIBOK U3 crarbu B.M.YepHoBa, HanmucaHHOU
oceHb10 1917 r., 1 BIUIIMTE NPONYILIEHHOE CJI0BO B TEKCT:
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MOYTH BAJISIETCS HA YJHWIE, W BCIKAM MOXET NOJHATH €e€...
BonblIeBUKH Ha 3TO U AEPKAT KypC — PEIIUTEIBHO U CMENO. Y TOPHO Ha3HAYMIIN
neHb, 20-e yncno, Korja OHU coBepIar rnepeBopoT. Ho TpyaHOCTH HE B TOM, Kak
cleNaTh MepeBoOpoT, @ B TOM, YTO MOCJE HETO OyAeT».

14. Paciuudpyiite abOpeBuarypy:
CHK BIUK PCJ/IPII(6) BUK PCDCP

15. I'ne pacnoJiarajicst mrad Boccranusi B oktsaope 1917 r.?
a) CMOJILHBIN JBOPEIL
0) 3uMHMIT ABOpEI]
B) TaBpuueckuii 1Bopert

16. HazoBure naexkperbl, npuHstble Ha II BcepoccuiickoM cbe3ae
CoBetoB B okTsa0pe 1917 1. (Heckonvko eapuanmos omeema)

a) [lekper o mupe
0) ekpet o 3emie
B) JIeKpeT o BIacTu

17. Pacnosioskure B XpOHOJIOTHYECKOM MOPSIIKE COOBITHSA:

a) poCcIycK YUpeauTeIbHOrO COOpaHus
0) 3axmtoueHue bpectckoro mupa
B) OKTS0pbCKasi pEBOIOLINS
r) npunsitue [{ekpera o 3emie

18. BnuiuTe nponyueHHoe cJI0BoO:
Apect Bpemennoro npasutenbctBa, 11 Beepocceuniickuii cbe3n CoBETOB SIBUINCH
COOBITUSIMU, PE3YJILTATOM KOTOPBIX CTAJl MPUXO/]I K BIACTU MAPTUHU
19 [dexper 0 3eMJie mpeaycMaTpuBaJ:

a) CO3/IaHue KOJIX030B
0) coxpaHeHHEe YaCTHOM COOCTBEHHOCTH Ha 3€MJTIO
B) HAIlMOHAJIMU3AIUIO 3EMJIH
I') BBIKYIT TOMEIINYbUX 3€MEIlb

20. IexpeT 0 MHUpe MpeAyCMaTPUBAJL:

a) 3aKJII0YEHUE cenapaTHoro jjororopa c I'epmanueit
0) 3aKII0YeHUE TEPEMUPHUsS MEK/TY BOIOIOIMMHU CTpaHAMU
B) IEPECMOTP JA0roBopa ¢ AHIIMEn
T') 3aKJIF0YEHUE CENapaTHOro JOroBopa ¢ ABCTpHEH

21. PacnoJio:xxure coOBITHS B XPOHOJIOTMYECKOM MOCJIeI0BATEILHOCTH:

a) Havaso 3aceganuii II Beepoccuiickoro che3na CoBeToB
0) MpUHATHE AEKPETA O MUPE
B) 3aKyroueHue bpectckoro mupa
r) co3ganue [letporpanckoro coBera pabo4nx U COMJATCKUX JICTYTAaTOB

22. Hanumure nNpomnymeHHoe cJI0BO:

MupHsiii foroBop, noanucanusii B 1918 r., mexxny Poccueid, ¢ 0JJHON CTOPOHBI, U
['epmanueii, ABctpo-Benrpueit, bonrapueii u Typuuein — ¢ 1pyrou, 1o KOTOpomy
Poccus nonecna 3HaunTENIbHBIE TEPPUTOPHUAIIBHBIE IOTEPHU, BOLIET B UCTOPHIO MO/
Ha3BaHHEM MUp.
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23. B kakoM roay BbINyLIEHA ITA MOYTOBasi MapkKa?
Laa i n s s as s sl
ENAROTO 0K

1L_~L

a) 1956

6) 1957 r
B) 1967 r

r) 1977 r

Oteernl Ha 3ananus [I3Nel /a, 26, 3a, 4 Aspopa, Se, 6a, 7a, 86, 96, 100, 112, 12
Jlenun, 13 enacme, 14 CHK - Cosem Hapoouwix komuccapos BIIUK -
Bcepoccuiickuii [lenmpansvhoiil ucnoanumensHuiil komumem PC/PII(6) -
Poccuiickas coyuan-oemoxpamuueckasn pabouas napmus (bonrvuesuxkos) BUK —
Bcepoccutickas upessvruarinas komuccusi PCOCP — Poccuitickas
Coyuanucmuuecxas @edepamuenas Cosemckasn Pecnyoauxa, 15a, 16a,0,8,
1762a6, 18 6onvwesuxos, 196, 200, 212a68, 22 bpecmckuii, 236
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IIpakTnueckoe 3ansaTue Ne2
Yueonasa qucunniauna OY/1.05 Ucropus

Tema: «Ha4yayno kopeHHOro nepesoma B xojae Beiankoin OreyecTBeHHOM
BOMHBI (1941-1945 rr)»
Heas 3ansaTus — 00001IeHHE, cHUCTEMaTHU3alusl, YIIIyOJIeHHE, 3aKperieHHue
TEOPETUYECKUX 3HaHUM 10 Teme «Bemnkas OrtedecTBEHHass  BOWHaY,
dbopMHpoBaHHEe  CIIOCOOHOCTM K  CaMOCTOATENbHOM  MH(OPMAIMOHHO-
MO3HABATENIbHON JESATENBHOCTU, Pa3BUTHE YMEHHs paboTaTh C HCTOPUUYECKUMU
JIOKYMEHTaMHU.
TpynoemkocTts, yac. — 2
OolecneyeHre NPAKTUYCCKOI0 3aHATHS:
1. TIK c nuieH3uoHHBIM IPOrPaMMHBIM oOeclieueHrneM, BbIxo B IHTepHeT
2. ApremoB B.B. Hctopus: yueOHuK mig crya.yupexiaenuit cpea. IIpod.
Oo6pazoBanus: B 2 4. 4.2/ B.B.Apremos, }0.H.JIy0uenkoB.- 4-¢ u3., ucmp.-
M.: U3pnaTensckuit nentp «Akanemus», 2018.- 400 c.
3. Untepner-pecypenl:  http://www.world-war2.chat.ru/ Bropass wmupoBas
BOliHA B pycckoM MHTEepHeTe
KoanuecTBo 3aganmii - 20
KaOunert — komnbroTepHslii knacc Ne26
Oo0pa3zoBaTtenbHast miargopma — iSpring Learn
ConeprkaHue M 10CJIeI0BATEIbHOCTH BBINIOJHECHUS IPAKTHYECKOH padoThI:
1. 3apeructpupoBarhcs Ha muiatgopme 1Spring, UCIOJIb3Ys JIOTUH U MapoJib U
B AJICKTPOHHOM OMOIMOoTEKE WWW.b0ooK.ru, ucrosib3ys K04 JiJIsl BX0/1a;
2. 3anoJHUTH pabOYuil JTUCT YpOKa;
3. BemonnauTts Tect «Benukas OteuecTBEHHAs BOMHA» on-line;
4. BpIMOMHUTH 3a/IaHUE IO JOTIOJHUTEIBHOM IUTEPATYpe HAa Www.book.ru
3ananus
Ykaotcume ooun npasunvrolil omeem u3 npeodaioHCeHHbIX
1. Ykamxure pammiinm BeJTMKUX MOJKOBOALEB Bemmkoin OreyecTBeHHOM
BOWHBI.
a) M.J1.CkoGenes, [1.A.Pymsnies
0) M.H.Tyxauesckuii, M.B.®pynze
B) U.B.Cranun, C.M.bynennsrit
r) . K. KykoB,A.M. BacuneBckuii
2. YT0 OBLIIO CO31AaHO VISl CTPATErHYECKOT0 PYKOBOACTBA
Boopy:keHHbIMHU cuiiamu CCCP 23 urons 1941r.?
a) CraBka BepXxOBHOIr0 INIaBHOKOMAaH/I0BaHUS
6) CoBet GppoHTOB
B) BoeHHslil komMuteT
r) KomunTepn
3. I'naBHoe 3HaYeHUe OUTBBI 32 MOCKBY COCTOUT B TOM, YTO B X0/¢ ee:
a) HacCTynaTeJIbHas MHUIMATUBA OKOHYATEIBHO MEePEeIia K COBETCKOM apMUu
0) 3aBepiuiics KOpeHHOM nepesioM B Benunkoit OTeuecTBEHHOM BOMHE
B) OBLJI COPBAH IUTJICPOBCKUM MJIaH «MOJIHUEHOCHON BOMHBDY
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I') B IJIeH nonayia apmusi reHepana I[aymoca

4. Kakoe coObiTHE B X0/1¢ Besinkoit OTedecTBEHHOH BOiiHE MIPOU30IILIO0

paHee Apyrux?

a) CranuHrpajickas OuTBa

0) Kypckas outBa

B) MockOBCKasi OnTBa

r) «/lecsTh CTANTMHCKUX YIapOB»

5. K co0biTusiMm kakoii 0uTBbI Besinkoii OTeuecTBeHHO BOWHBI
OTHOCHUTCS IPUBe/AeHHBbIN nepevensb: «Taiigpyn», Bsaspma, [landunos, nekadpn?
a) MocKOBCKOM
0) CranuHrpaackou
B) Kypckoit
r) B benopyccun

6. ITocJie kakoit OMTBBI CTPAaTern4ecKasi HHUINATHBA OKOHYATEJIbLHO
nepenuia K COBeTcKoii apmun?

a) nmoj MockBoi

0) mox Jlenunrpamom
B) noj Kypckom

r) noj CMOJICHCKOM

7. Iloyemy B 1943r. B x01€ Besukoit OTeuecTBeHHO BOMHbI

NpoM301Ie] KOPEHHOH nepesioM?

a) Ha GpOHT ObLIM OTHpaBiIeHbI Bce 3akatoueHHbie ['YJIATa

0) npombinieHHOCTh CCCP nepecTponnach Ha BOGHHbBIE PEJIbChI
B) COIO3HHMKHM OTKPBLIU BTOPOH (POHT

r) SlnoHust BBINLIA U3 BOWHBI

8. K co0bITusiM kakoi O0uTBBI Besinkoii OTedecTBeHHOM BOWHBI
OTHOCHUTCS NMPUBEICHHBbIN NepevYeHb: nKJib, «uragenanby», «Turpy,
IIpoxopoBka?

a) MockoBcKoO#

0) CrasiuHrpaackoi
B) Kypckoit

r) B benopyccun

9. OnpeaesiuTe MOCJA€I0BATEIbHOCTb COOBITHIA:
A. CoBertcko- (pUHIIAH]ICKAs BOiHA
b. flntunckas koHpepeHuus
B. Hananenue rutneposckou ['epmannn na CCCP
I'. Terepanckasi KoH(epeHUuus

1 2 3 4

10. YcTanoBHUTE COOTBETCTBHE MEKAY 3JIEMEHTAMH JIEBOT0 U NMPABOIo0
CTOJIOMKOB. OJHOMY 3JIEMEHTY JIEBOT0 CTOJIOMKA COOTBETCTBYET 3JIEMEHT

IIPaBoro.
Ha3Banne 1oxymMeHTa OcHOBHOE coJepKaHue BOCHHOIO IIAHA
1. «bapbapocca» A. OcyniecTBiIeHHE HACTYIJIEHNS] HEMELKUX

BOWCK Tpynibl «LIeHTp» B HampaBiIeHUH
15




Open-Tyna-Mocksa

2. «Oct» b. I1nan KonoHU3anMu U repMaHU3alnu
OKKYITUPOBAHHBIX TEPPUTOPUI
3. «Taithyn» B. IIpoBenenue crparernyeckou

HACTYNAaTeJIbHOM ONEepalid HEMELKUX BOUCK
B parioHe Kypckoro BeicTyna

I'. Benenne «MOJIHUEHOCHON BOMHBI»
npotus CCCP

1 2 3

11. KakoBo 0bL10 3HaYeHHE M00eIbl COBETCKUX BOMCK B OUTBeE 32
Cranunrpan?
a) HacTynaTelabHas CTpaTernyeckas MHUIMATHBA Mepelia K COBETCKUM BOWCKaM
0) copBaH MJIaH «MOJIHUEHOCHOM BOMHBI» TUTIEPOBCKOTO KOMaHIOBaHUS
B) COBETCKas apMHsl BIIEPBbIC Pa3rPOMUIIA HEMIIEB
r) ObUIa CO3/1aHa AHTUTUTIIEPOBCKAS KOATULIUS
12. Kakoii ropoa Boiaep:xaJj B xoae Besnkoit OredyecTBeHHOM BOMHBI
010Ky HeMelKO-(PaluCTCKUX BOMCK?
a) CeBacTomnoJb
0) Onecca
B) MypMaHck
r) JleHuHrpag
13. Kak Ha3bIBAKOTCH MEPONPUATHS 110 OYMIIEHUIO TOCYAaAPCTBEHHOMM,
00111eCTBEHHO-TIOJIUTHYCCKON U IKOHOMUYECKOM KM3HHU CTPAHBI OT
NMOCJIEACTBUI TOCNOACTBA (PAIMCTCKOIO PeKUMa € 1eJIbI0 MPOBEACHUS
AEeMOKPATHYEeCKHX Npeodpa3oBaHuii?
a) neHarmduKanyuen
0) nenopTanuei
B) AEMWJIHTApU3ALIEH
') ACHOHCAIUEH
14. Onpenenure MoCJaeA0BATEIbHOCTh COOBITHIA:
A. ITopnucanune B MockBe coBeTcKO-repManckoro Ilakra o HeHanageHuu
b. CoBeTcKo-sImOHCKast BOMHA
B. TIlorcnamckas kondepeHus
I'. Bxoxnaenue JlatBuu, JIuteel u Octonuu B coctaB CCCP

1 2 3

o1&

A B I

15. BoinosiHuTE 32/1aHKeE 110 KApTe
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3aroIHUTE TPOMYCK B MPEI0KEHUH:
«CoOnITHs, 0003HaUCHHBIC HAa CXEME,

MIPOU3OIILIN B TOJIy».
Otger: (1943)

Dponoso

-]

LimarsHckan

{OTeNEHUKOBO

16. 3anoJiHUTE MPOMYCKH B JAHHBIX NMPEIT0KEHUAX, HCIIOIb3Y S
NPHUBEACHHBIN HUKe CIIUCOK NMPOMYIIEHHBIX 3J1EMEHTOB: JJIsl KasKI0r0
NnpeaIoKeHus, 0003HAUYEHHOr0 OYyKBOM M COJIep Kaliero npomnyck, Boioepure
HOMeEP HYKHOI'O JIEMEHTA.

A) IlepBoii )xeHIIMHOM, yaocToeHHOM 3BaHMs I'epost CoBerckoro Coro3a
(mocmepTHO) BO Bpemsi Bennkoit OTeuecTBEeHHON BOMHBI, y4aCTHUIIEH
JTUBEPCUOHHO-Pa3BE0BATENLHON IpyNIbI mTada 3anagHoro GpponTta, morudmei
BO BpeMs MOCKOBCKOM OMTBBI, Obla

b) B siuBape — anpene COBETCKOW apMUel MpOBOANIACH
Boctouno-IIpycckas HacTynaTenpHast Orepanus
B) Ilpu oGopone OTJINYIIIACH OOUIIBI 62-1 apMUHU, KOTOPOI

komanoBan B.M.Yylikos
IIponyumeHHbIe 3JIeMEHTHI:
1) 3.A.KocmonembsHCKas
2) 1944 .
3) E.M.Yaiikuna
4) CranuHrpan
5) 1945 .
6) Mocksa

A b B

17. B pe3yasbtare Il MupoBO#i BOMHBI:
a) 'epmanus morepsijia CBOI HE3aBUCUMOCTh
0) BbIpoc MexayHapoaHbli aBroputer CCCP
B) COXpaHWIKCH (palMCTCKUEe pexxumbl B Sinonnn u bonrapun
r) CCCP notepsit 4acTh TEPPUTOPUIN HA BOCTOKE U 3amae
18. YcTanoBuTE COOTBETCTBHE MEKAY COObITHEM (0003HAYEHO OyKBAMHU)
U YYACTHUKOM 3TOr0 co0bITHUs (0003HaA4YeHO udpamn).
COBBITHE
A. bepnMHCKUI KOHIpece
b. loroBop o Henananenuun mexay ['epmanuein u CCCP
17




B. Kapubckuit kpuzuc

I'. O6opona MoCKBBI
YUYACTHHUK

1. A.C.I'puboenos

2. A.A.I'poMbIKO
3. A.M.I'opuakoB
4
5

. IL.II.Bepmuropa
. N.B.Ilan¢wumnos
6. B.M.Monotos
YKaxuTe B 1MoJie Ui OTBETA MOCIE0BATEIFHOCTD (P, COOTBETCTBYIOIINX
oykBam ABBI'

A b B r

19. B roasi Bropoii muposoii Boiinbl CCCP mosty4yaJsi oT COI03HMKOB,
npexae Bcero ot CIIA, OecniiaTHbIe MOCTABKHA BOOPY/KeHHUS U
MPOAOBOJILCTBHSA. JTA MOMOIIb MOJYYHJIA HA3BAaHUE
a) JIeHI — JIN3
0) penapanuu
B) KOHTPUOYIIUHU
r) «Ilnan Mapianna

20. B xoxe Bropoii MupoBoii BOWHBI COBETCKAas apMHs 0CBO0OIMIA:
a) llIBenuro
0) @paniuio
B) ['penuto
r) ABCTpHIO

OtBernl Ha II3Ne2 /2, 2a, 36, 46, 5a, 66, 70, 86, 9ABI'D, 10['BA, 11a, 122, 13a,
14ABI'B, 15 1943 2., 16 154, 176, 18 3625, 19 a, 202
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Pa6ounii 1uct mo teme «Havyano kopeHHOro nepesoma
B xo1e Besmnkoit OTreyecTBeHHOM BOMHBD)

PUO

I'pynna

Jlara

3amanue 1. OTBeThTE HA BONIPOCHl TecTa «Benukas OTeyecTBeHHAs! BOWHA

Baniabl Ouenka

3ananme 2. [loceTure 3J1eKTPOHHYI0 OUOJIMOTEKY

e BOOK.RU - coBpeMeHHas DJIEKTPOHHAS OMOJIHOTEKA /UL BY30B U CCY30B
OT IIpaBooOIagaTens www.book.ru
e Koa nas cryaenros: D803-F3BF-EQD1-B317

e (3HAKOMBTECH C KATAJIOTOM

3ananme 3. Haiinnte kuury: BCemun B.I1. UcTtopus Poccun

cTp 305 Hamumure o nepuodax Beauxoi OmeuecmeeHHou 80UNbL:

cTp. 313 Onpeaenute BOEHHO-TIOJIMTHYECKOE 3HaUeHUEe CTaMHTpajCKOi OUTBHI:
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IIpakTnueckoe 3ansaTue Ne3

Tema: «Mtoru Beaukoii OreuectBeHHO# 1 BTOpoii MUpPOBOii BOWHBI»
Heanb 3ansaTus — 060011eHNE, CUCTEeMAaTH3aIs, YTITyOIeHUe, 3aKpericHue
TEOPETUYECKUX 3HAHUM 10 TeMe «Bennkass OTeuecTBEeHHas: BOWHA», pPa3BUTHE
YMEHHUSI IPUMEHSTH MOJIyYEHHbIE 3HAHUS TIPU aHAJIM3€ COBPEMEHHON MOJTUTUKHI
Poccun.
Tpynoemkoctsb, yac. — 2
OobecneueHre NPAKTUYCCKOIO 3aHATHS:
1. TIK ¢ nu1eH3MOHHBIM MPOTPaMMHBIM 00O€ecTieueHrneM, BbIXo B IHTepHET
2. ApremoB B.B. Hctopus: yueOHuK mig crya.yupexiaenuit cpea. IIpod.
Oo6pazoBanus: B 2 4. 4.2/ B.B.Apremos, 10.H.JIy0uenkoB.- 4-¢ u3., ucmp.-
M.: U3natenbckuii neHTp «Akagemus», 2018.- 400 c.
3. Untepner-pecypenl:  http://school-collection.edu.ru/ Enunas kosutekius
1M (POBBIX 00PA30BATEIBHBIX PECYPCOB

KonuvecrBo 3aganuii - 16

KaOunert — komnberoTepHslii k1acc Ne26

Oopa3zoBartenbHas miaargopma — iSpring Learn on-line

Coaep:xaHue M OCJI€A0BATEIbHOCTH BbINIOJTHEHUS] IPAKTHYECKOH padoThI:
3apeructpupoBathcs Ha matdopme iSpring, UCMONIb3Ys JOTHH U MapOJIb.
[Toy4uTh CCHUIKY Ha BBINIOJHEHUE CBOETO BApUAHTA 33/IaHU.
BoInonHUTh 3aaHUs] OH-JIAliH U MIOJyYUTh OLIEHKY.

CrenaTh CKpUHIIOT PE3yJIbTATA BBHITOTHEHUS 3aJaHUS.

[Tpoxoxaenne 3amanusi CTyJEHTOM (PUKCUPYETCs TPOrPaMMUCTOM
TEXHUKYyMa.

N =

3aganus

1.Ykaxure 1aty Hauyasaa Bropoii MUPpOBO BOMHBI
a) 01.09. 1939 r
0) 22.06. 1941 r
B) 10.05. 1940 r
r) 28.09.1939r

2. Kakoe nmoJio:xkeHue He COOTBETCTBYET MOHATHIO «OJTMIKPUTa»?
a) ObICTpOE MPOJBUKEHUE BOMCK BIITyOb TEPPUTOPUN IPOTUBHUKA
0) poJib TJIABHOM YJIapHOU CUJIbI OTBOJUTCSA TAHKOBBIM U MEXaHU3UPOBAHHBIM
COCIMHEHUSAM, KOTOPbIE 00XOST U OKPY>KAIOT BOMCKA MPOTUBHUKA
B) aBHAIMs HE TOJbKO OKA3bIBAET HEMOCPEICTBEHHYIO MOIIEPKKY CBOUM
BOMCKaM, HO U HAHOCHUT yAaphl MO0 CTPATErMYECKH BaXKHBIM 00BEKTaM B TIIyOOKOM
ThUTY TPOTUBHHKA
I') BeJIyTCsl 3aTsKHbIE OOW HA UCTOIEHUE BOWCK MPOTUBHUKA

3. C kaKuM ropoiomM accouuMpyeTcs camoe TsKeJa0e MOPaKeHue aHIJI0-
(ppanny3ckux Boiick B0 Bropoit MupoBoii BoiiHe:
a) [Tapmx
0) Porrepnam
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B) ZJIOHKCQK

r) bproccenb

4. TepMHuH «KOJIA00PALMOHNCT) MOAPA3yMEBAECT:
a) U110, y4acTByroIiee B ABMxkeHUU ConpoTUBIIeHUs B rojibl BTropoii MupoBoit
BOVHBI
0) akTUBHCT (AIIMCTCKON apTUU
B) JIMIIO, YYACTBYIONIEE B MOJICPKAHUU NOPAJIKA HA OKKYITUPOBAHHOU
TEPPUTOPHUU, COTPYTHUYAIOUIEE C OKKYIaHTaMU
T') TJIaBa MECTHBIX MOJIUIIEUCKUX (HOPMUPOBAHHIA

5. 3akoH o aena-au3se, npuHAThIA B CIIHA B mapte 1941 1.,
npeanojaras:
a) IPaBO COKO3HHMKOB 3aKYIAaTh BOCHHYIO MPOAYKIIUIO B JIOJIT C OMJIATOM MMOCHE
BOWHBI JIMIITH TE€X TOBAPOB, KOTOPHIEC HE OBLIU MCIOJIb30BAHbI HA BOGHHBIE 11EJIU
0) IpaBO COIO3HUKOB IPUOOpPETATh OPYXKHUE, OOETIPUIIACH U CTPATETUYECKOE ChIPhE
IIPU YCIIOBUM HEMEIJIEHHOM U MOJTHOM OILIATHI
B) BbIesieHne AHHK 50 5CMUHIIEB AJ11 OXPaHbl MOPCKUX KOMMYHUKAIIUI B
obmeH Ha nepenauy B apenay CIIA Ha 99 ner aHrnuiickux BOeHHBIX 06a3
I') IPaBO COIO3HUKOB MIPUOOPETATh OpYKUE, OOCHPUIIACKH U CTPATETMYECKOE ChIPhE
CO CKHMJIKOM IIPH YCIIOBUH

6. Kakoe coObITHE cCUMTAETCH HACTYIUIEHHMEM KOPEHHOI0 IepejioMa B
Benaukoii OreyecTBeHHOM BOiTHE?
a) OpakeHHe HEeMEIKUX BOMCK Ha OpioBcko-Kypckoi ayre (sieto 1943 r)
0) mopaxkeHue AmoHckoro (uiota y atoyma Muaysit B Tuxom okeane (neto 1942 r)
B) BbICAJIKa aHTJIO-aMepUKaHCKUX Boiick B Hopmanauu (sieto 1944 r)
I') KOHTPHACTYIJIEHUE COBETCKUX BOMCK o MockBoi (3uma 1941-1942 rr)

7. Kakoe coObITHE NIPUHATO CYUTATH JATOH OTKPBITHSI BTOPOIO

¢pouta? Ha homo — scmpeua coro3Hwlx BOICK.

A2

a) Boicasika Boiick CIIIA B CeBepnoit Adpuke B 1942 ¢
0) BbICaJIKa aHIJI0-aMepUKaHCKUX Boick B Utanuu B 1943 ©
B) BBICQJIKa aHTJIO-aMEPUKAHCKUX BOMCK BO Dpaniuu B 1944 ¢
I') IepeX0/] aHTJI0-aMePUKAHCKUX BOMCK uepe3 Pelin B 1945 r

8. Ha ¢oro — 3acenanue Me:k1yHAPOAHOT0 BOCHHOT0 TPUOYHAJIa HAJL
BOCHHbIMH npectynHukamMu. Korga m B kakoM ropoje oH cocrosiics?
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a) 1945-1946 rr, ropon Hropubepr
0) 1945-1947 rr., ropon bepnun
B) 1946-1947 rr., ropon MiouxeH
r) 1945-1946 rr., ropon bepnun
9. Koraa o6b11a co3gana Opranusanus Oobennnennbix Hanmii?
a) 1945
0) 1947 r
B) 1950 r
r) 1953 r
10. B kakux ropoaax B rojibl BOMHbI COCTOSINIUCH BCTPEYH IJIaB
rocyJapcTB, Y4aCTHUKOB AHTUTUTJIEPOBCKON KOATMIUM ?
a) Terepan, fAnra, [lorciam
0) Terepan, Mocksa, bepnun
B) Kaup, Pum, Tokuo
r) Mocksa, Jlonaon, bepnun
11. Kakue cTpaHbl cTaju NoCTOSIHHbIMU 4ieHavu CoBera
oezonmacioctu OOH?
a) CCCP, CIIIA, Aurnus, @panuus, Kurait
0) CCCP, CIIIA, Aurnus, ['epmanus, SAnonus
B) CCCP, CIIA, Kuraii, Uaaus, [Tonsima
r) CCCP, CIIA, Aurnus, ['epmanus, SAnonus

a) [Tapan 7 Hosi6pst 1941 1. Ha KpacHoit rutomaan B Mockse
0) ITapan 9 mas 1945 r. na Kpacnoii momniaau B Mockse
B) [lapan 9 mas 1945 r. B bepnune
13. Onpenenure npaBuiLHOE COOTBETCTBUE AT U coOObITHII BTOpOii
MHPOBOM BOMHBI:

a) 1 centsiops 1939 r 1. OtkpoiTHE BTOpOro (ppoHTa B EBpOIie
0) 22 wurons 1941 r 2. Hanmanenue SAnonuun Ha CIIIA
B) 5 nekabps 1941 r 3. OxoHuyaHnue BTopoii MUpOBOI BOWHBI
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r) 7 nexabps 1941 r 4. Hananenue I'epmannu na CCCP
n) 6 utonst 1944 r 5. Hayano Bropoii MUpOBOM BOWHBI
e) 2 ceHTsiOps 1945 r 6. Hauano koHTpHactymieHus nojx MockBoit
14. Hanummure (paMUIHUI0, UM$, OTYECTBO COBETCKOI0 BOCHAYAIbHHUKA,
H300pa’KEHHOT0 HA MOPTPeTe

/7UNMB
. & L-b@bg ‘;"J_‘u

4

15. Ilepeuyncaure umeHa repoeB Besnkoii OTeyecTBeHHOM BOWHBI,
YPO:KeHIIeB MAPHIiCKOro Kpasi

16. IIpouTuTe OTPHIBOK M3 BOCIOMHMHAHUN yUYacTHHKa Beinkoi
OteyecTBEHHOI BOIHBI M YKa:KUTE I0/l, KOI1a NPOUCXOAUIN ONMCAHHBIE
coObITHS.
«Koeoa mvl ykpennsaiu 060poHy Ha 3aHUMAEMOM pybedice 8eCHOL, HUKMO U3 HAC —
Om KOMAaHOywuje2o apmueti 00 psoo8oco bouya — He 3HAN, Ymo 1emoM,,,,, HaM
npeoCcmosiiu HO8ble msdicenvle ucnvlmanus. B mae cosemckue goiicka nomepnenu
KPYnHYI0 Heyoayy nod XapbKo8om. 5 urojisi yeHou OoIbux nomepsb 8pazy yoaioch
npopeéamuv Hauty 0060poHy Ha cmweike bpanckoeo u FOzo-3anaonozo ¢ponmos u
eviiimu K J{ony. 3aeasanuce oxcecmoueHnuvie 6ou 6 patione Bopowedica. Xoms
NPOMUBHUK U  O0OUICA MEPPUMOPUATLHO20 YChnexd, OCYWecmeums NniaH
OKPYIICEHUSL U PA32POMA COBEMCKUX BOUCK HA BOPOHENHCCKOM HANPABIEHUU OH He
cmoe. Apmus  Bpsanckoeo ¢ponma 60 63aumooelicmeéuu ¢ NOOOUUEOUUMU
cmpamezuyecKUMU pe3epeamu OCMAaHo8UIU OdlbHelluee NpoosudiceHue epazd,
CBOUMU KOHMPYOApamMu 6MAHYIU 8 3AMANCHbIE OOU €20 0UeHb KPYNHbLE CUTbL.
7 utona Hemeyko-gaumucmckoe KomManoosamue nosepuyno 6-0, a 3amem u 4-io
MAHKOBblE aAPpMUU HA 1020-80CMOK U HAYANO DA36USAMb HACMYNJIEHUe B600.b
npasozco depeza /lona. I pynna nemeyxux apmuu «FO2» oondicna Oviia no 3amvicy
2UMIEPOBCKO20 KOMAHOOBAHUSL OKPYIHCUMb U YHUUMONICUMb OCHOBHble cunbl FOz20-

3anaonozo u uacmo cun FOxcnozo pponmay.
a) 1941 r. 0) 1942 r. B) 1943 r. r) 1944 r.

OtBernl Ha II3Ne3 /a, 22, 36, 46, 5a, 6a, 76, S8a, 9a, 10a, 11a, 126, 13 a-5 6-4 6-6
2-2 0-1 e-3, 14I'' K. JKyxos, 15 3.1lpoxopos, 166
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IIpakTnueckoe 3anaTne Ne4

Tema: «O6bvequnenne ['JIP u OPI’ m ero BausHME HA MEXIyHApOJHBIC
OTHOIICHUSD)
Henp  3aHATMA  —  TEMaTUYECKMM  KOHTPOJb  3HAHWHW,  MPOBEPUTH
c(hOpMUPOBAHHOCTh YMEHHUSI paccMaTpuBaTh POCCHIO KaKk HEOTHEMIMMYIO YacTb
MHPOBOT0 HCTOPUYECKOTO MPOLECCa, YMEHHS BECTH JTHAJIOT, 00OOCHOBBIBATH CBOIO
TOYKY 3pEHHS B UCTOPUUECKOMN AUCKYCCHUHU.
TpynoemkocTsb, yac. — 2
OOecneyeHne NPaKTUYECKOT0 3aHATHS:
1. TIK ¢ nM1IeH3MOHHBIM MPOTPAMMHBIM 00€CTIEUeHUEM
2. Beixoa B MHTepHer
3. ApremoB B.B. Hctopus: yueOHMK mis cTyd.yupexaenuit cpen. IIpod.
O6pazoBanus: B 2 4. U.2/ B.B.Apremos, 10.H.JIy6uenkos.- 4-e¢ u3., ucmp.-
M.: U3natenbckuii neHTp «Akagemus», 2018.- 400 c.
1. HurtepHer-pecypceni: http://www.gumer.info/ bubnunoreka I'ymep —
r'YMaHHUTapHbIE HAYKU
Tun 3axanus — cocTaBieHUe Npe3eHTauu 13pring
KaOuner — komnbrorepHslid kiace No26
Oo6pa3zoBaTtenbHas miargopma — iSpring Learn on-line
Coaep:xaHue M MOCJI€A0BATEIbHOCTH BbINIOJTHEHUSI IPAKTHYECKOH padoThI:
1. 3apeructpupoBatbcs Ha TuIaThopme 1Spring, UCMONb3Ys JOTHH U MapOIb.
2. CocTtaBUTh IPE3EHTALNIO 1Spring, UCTONB3YsI Pa3INYHbIC HHCTPYMEHTHI:
BCTAaBUTh TEKCT, 3BYK, BUJIE0, MILTIOCTPALIUU.
Cnenatp onmcanue ¢otorpaduii bepmunra 1945 1, 2012 .
4. OTBETUTh NUCBMEHHO Ha BOIIPOCHI:
e Yro takoe «bepnuHckas cteHa»? CKOIBbKO JIET OHA CylecTBOBaja?

het

e Koro u3 COBpeMEHHBIX NIOJUTUKOB HA3BIBAIOT «HeI0BEKOM,
pa3pymmBIINM «bepauHCcKyto cTeny»?
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IIpakTnueckoe 3ansaTue NeS

Tema: Ilepectpoiika B CCCP
Ieap 3aHATHA — TEMAaTHUYECKUM KOHTPOJIb 3HaHUU no teMe «llepectpoiika B
CCCP», npoBepuTh yMEHHE BJIAJAETh KOMIUIEKCOM 3HAaHUM Mo ucTopur Poccuu u
YeJI0BEYEeCTBA B IEJIOM, MPEACTABICHUSIMU 00 OOIIEM W OCOOCHHOM B MHPOBOM
MCTOPUYECKOM IPOILIECCE.
TpynoemkocTs, yac. — 2
OobecneueHre NPAKTUYCCKOIO 3aHATHS:
1. TIK ¢ nM1eH3MOHHBIM MPOTPAMMHBIM 00€CTIEUeHUEM
2. Bwixon B UHTEpHET
3. ApremoB B.B. Hcrtopus: y4deOHWK i CcTyma.yupexaenuin cpem. Ilpod.
O6pazoBanus: B 2 4. U.2/ B.B.Apremos, 10.H.JIy6uenkos.- 4-e u3., ucmp.-
M.: U3natenbckuii neHTp «Akagemus», 2018.- 400 c.
4. Unrepner-pecypenl:  http://historyrussia.org Poccuiickoe ucTopuyeckoe
0011eCTBO
KoanuecrBo 3apannii - 27
KaOunert — komnberoTepHslii k1acc Ne26
Oopa3zoBartenbHas miaargopma — iSpring Learn on-line
ConepikaHue ¥ NM0CJI€I0BATEIbHOCTH BbINOJHEHUS MPAKTHYECKOH PadoThI:
3apeructpupoBathcs Ha maTdopme iSpring, UCIOIB3YS JIOTHH U TapOJb.
[TonyuuTh CCHUIKY HA BBIMIOJIHEHUE CBOETO BapuaHTa 3a1aHusl.
BrinonHuTh 3aaHMs OH-TIAlH U MTOJIYYUTh OLICHKY.
Crnenatb CKpUHIIOT pe3yJibTaTa BBIOJIHEHUS 3a1aHUSI.
[IpoxokaeHne 3aaaHus CTYAEHTOM (GUKCHPYETCS IPOTPAMMHUCTOM TEXHUKYMA.

N =

3aganus
Buvibepume 00un npasunbHbuiti omeem u3 npeoioHceHHvlx

1. YTo U3 nepeyncJeHHOr0 MOKHO ONPeAeJUTh KAK NPUYNHY
nepecrpouiku?
a) oooctpenue otHouenui ¢ CILIA B nHauane 1980-x rr.
0) ycniexu conuanbHoi noautuku B CCCP
B) TOHKA BOOPYKEeHUH nojapbiBasia s3koHoMuKy CCCP

2. Kakomy nosiutudeckoMy coObITHIO OCBsiIeH m1akar? Hazosure
pedopMBbI NOJIUTHYECKOH CHCTEMbl TOT0 BpeMeHH (HECKOJIBKO OTBETOB)

RS S ime e i
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a) CO3bIB Cche3jia HapoiHbIX JenyTatoB CCCP
0) obpaszoBanue ['ocynapcTBeHHO J[yMbI
B) BBeJieHHe nocTa [IpesuneHTa B crpaHe
r') oTMeHa 6-i ctathbl KOHCTUTYIIMH
3. Haiinute npaBWJIbHOE BbICKA3bIBAHHUE:
a) nonutudeckue peopmsl B CCCP npuenu k pocty aBroputeta KIICC
0) B pe3ynbraTe nomtraeckux pedhopm KIICC nmoTepsiaa MOHOMOIUIO BIACTH
B) utoroM nonutuaeckux pegopm B CCCP crano yBennueHne yncia 4IeHOB
KIICC
4. Ilepea Bamu — kapta CCCP. Kakas u3 coBeTcKHX pecny0/MK nepBoi

3asIBUJIA 0 ¢BOEM cyBepenuTere B 1990-e rr? Halinure ee Ha Kapre.

a) JIutea

0) DcToHus
B) YKpauHa
5. Korna npousoméa B3pbiB Ha YHepHoObLIbCcKOH ADC?
a) 1985 r.
0) 1986 r.
B) 1988 r.
6. M.C.I'op6aués 0611 u3opan llpesuaentom CCCP
a) BCCHApOIHBIM T'OJIOCOBAHUEM
0) ChEe3/I0M HAPOJHBIX JICNYTATOB
B) [Tnenymom LK KIICC
r) 'ocynapctBennoit Jymoit
7. Beiciiasi 3aKkoHoAaTe/IbHAA BJaCTh B P® npuHa jiexuT
a) denepalbHOMY COOPAHUIO
0) BepxoBuomy Cyny
B) [IpaBuTETBHCTBY
r) [Ipesunenty
8. B 310i1 kHure M.C.I'op6aveB U3JI0:KIJ OCHOBbI «KHOBOTO
MOJMTHYECKOTO MBIIIEHUSI», KOTOPOE 03HAYAET:
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M.C.l'opbaues

NEPECTPOHKA
H HOBOE MBIIJIEHHE

JNA HAITER CTPAHK
M [UIA BCEND MHPA

=

A

e Topdases HEPMTCTPORKA W HOBOE MLINLTEHHE

a) UCTIOJIb30BAHNE BOCHHOM CUJIbI B PEIICHUH CTIOPHBIX BOIPOCOB
0) cBEPTHIBAaHME TOPTOBBIX OTHOIIECHUH CO CTpaHaMu 3amania
B) BOCCTAHOBJICHHE «KEJIE3HOTO 3aHABECA»
') HopMayin3alus oTHoueHu BocTok-3anan yepe3 pa3zopykeHue
9. Kakoe U3 HAa3BAHHBIX NOHATH OTHOCUTCH K MOJUTHYECKON )KU3HH B
CCCP B nepuoa nepecTpoiku?
a) «aHTUINAPTHUITHAS TpyMIay
0) UACONTOTUUECKHUIM JUKTAT
B) MHOTOOAPTUNHOCTE
T') 00IIIECTBO Pa3BUTOTO COITUANTHA3MA
10. IToHATHA «IIEPECTPOIKA», KYCKOPEHUE), KTJIACHOCTH)» CBA3AHbI C
MOJIUTUKOHU
a) H.C. Xpymiéna
0) JI.U.bpexuena
B) FO.B.Anaponona
r) M.C.I'op6auéna
11. OcnoBHas npuyuHa nepexoga CCCP Kk nmoJmTuKe nepecTpomkH -
a) pe3koe 000CTpeHNe MEKIYHAPOTHOM 00CTaHOBKU
0) HeoOXOAMMOCTh MHTEHCHUBHOTO OcBoeHus Cubupu u Jlanpaero BocToka
B) 3aTSIKHON YIKOHOMUYECKUHN U MOIUTUYECKUN KPU3KUC B CTpaHE
') MACCOBBIE BBICTYIJICHUS HACEJIECHUS
12. YcraHoBuTE COOTBETCTBHE MeXKAY (paMUIIUAMHU PYKOBOIUTEJICH
CCCP v nepuogaMu ux npeObIBAaHUA Y BJACTH

damunuu nepuoobl
a) H.C. Xpymés 1) 1982-1984rr.
6) M.C.I'op6aués 2) 1964-1982rr.
B) J.U.Bpexuen 3) 1953-1964rr.

4) 1985-1991rr.
13. YcraHoBuTE COOTBETCTBHE MKy MOHATHSIMM U MIEPUOIAMHU, C
KOTOPbHIMHU OHM CBSI3aHbI

HOHAMUSL nepuoowl
a) mepecTporka 1) 1945-1953rr.
0) IecTallMHU3AINS 2) 1953-1964rr.
B) CTQJIMHU3M 3) 1965-1985r.

4) 1985-1991rr.
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14. IIpounTaiiTe OTPHIBOK M3 Pa00OThl COBPEMEHHOI0 HCTOPUKA H
YKQKHTE 0 KAKOM COOBITUM UAET peyb.
«PannoakTUBHOE 3apaKeHHUE. .. IOPA3HIIO MHOTHE PalioHbl Y KpauHsl, benopyccnn
u Poccun — tepputoputo cBbite 200 ThICSY KBaAPATHBIX KHIOMETPOB.
[ToBbilIEHNE PaAMOAKTUBHOTO (POHA OBIJIO OTMEUEHO B Apyrux crpaHax: [lonbiue,
Pymbiaun, bonrapun, FOrocnasun, Hopsernn, ®unnsuaunu, lsennn, u gaxe B
TaKuX NAIEKUX, Kak bpasunus u Anonus».

15. YeranoBuTE COOTBETCTBHE MEKAY (PAaMHUIMAMHU COBETCKUX
PYKOBOAMTEei U KOHUENIUSIMUA, KOTOPbIe OHU BbIIBUT AJIN.

Gamunuu KOHYenyuu
a) M.C.I'opbaués 1) ToCTIKEHHE MOJUTHICCKON CTaOMIBHOCTH
0) JL.U.bpexuen 2) «HOBOE MOJUTUYECKOE MBIILICHUE)
B) B.B.IlyTtun 3) KOHILIETIIIHS «PA3BUTOTO COIMATU3MA

4) unes MUPOBOI PEBOJIOLIUU
16. Ha ¢or1o — npucyxkaenue M.C.I'op6aveBy NpecTHKHON MeKIYHAPOIHOM
Harpaabl. Kak Ha3pIBaeTcs 3Ta npemusi?

17. Kto u3 noautnyeckux aesreaeid CCCP 0b11 peaduIuTHPOBAaH B
roJbl nNepecTrpoiiku?
a) H.byxapun
0) B.Monortos
B) M.TyxaueBckuii
18. Koraa B MockBe npou3o1uéi1 nmyT4, HanpaBJIeHHbIA HA
ceéproiBanue pegpopm?
a) 24-26 urons 1990 r.
0) 12-14 auBaps 1991 r.
B) 19-21 aBrycra 1991 r.
19. Ykakute HOBO€ SIBJICHHE 00IIE€CTBEHHO-TOJIUTHYECKOM *KU3HHA
Poccun B 1990-¢ rr
a) MpoBejIcHUE BEIOOPOB HA Oe3aJIbTEPHATUBHON OCHOBE
0) pa3BEépThIBaHUE ABUKEHUS JUCCUICHTOB
B) GOpMHUPOBAHNE MHOTOMIAPTUHHOCTH
I') IOAYUHEHHUE CUCTEMbl MECTHOTO CaMOYIIPaBJICHUS IIEHTPAIbHON BIACTH
20. ITonsiTHe «3acTOI» CBSA3aHO ¢ mepuoaoM, koraa CCCP pykoBoana
a) .B.Cranun
0) H.C. Xpymién
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B) JI.U.Bpexuen
r) M.C.I'op6auén
21. Yto O0bL10 XapaKTEePHOI YepTOil IKOHOMUYECKOro pasButusi Poccun
B 1990-e rr.?
a) Mepexo/i K TeppUTOPUATbHON CUCTEME YIPABICHUS X03HCTBOM
0) mepexoa OT IMPEKTUBHON CUCTEMBI YIIPaBIACHUS K PhIHOYHOM SKOHOMUKE
B) BBEJICHHE MOJIHOTO X03iCTBEHHOTO pacy€Ta Ha MPEAIpHUITHIX
') COBEPUIEHCTBOBAHUE TOCYAAPCTBEHHOTO INIAHUPOBAHUS B SKOHOMUKE
22. B 1990-¢ rr. npe3ugentbl P@ BeTynaau B 10/2KHOCTH B pe3yJbTare
a) n30opanwus ['ocymapctBennoii Jlymoit
0) naznauenust OegepanbapiM Cobpanuem
B) BCEHAPOJIHBIX BEIOOPOB
r) Ha3HayeHust KonctutyunonusiM Cyaom
23. YcTaHOBUTE COOTBETCTBHE MEKIY COOBITUAMHU XX BeKa U rOIaMH,
KOI/1a OHH NPOMCXOAUIH

cobvimust 2000l
a) BBIBOJI COBETCKUX BOMCK U3 AdraHucraHa 1) 1993r.
0) npunsitue Koncrurymuu PO 2) 1989r.
B) oOpazoBanune CHI' 3) 1998r.
4) 1991r.

24. YcraHOBHUTE COOTBETCTBHE MEKAY (haMUIMSIMU PYKOBOAUTEIEH
CCCP v nepuogaMu ux npeObIBAaHUA Y BJIACTH

Gpamunuu nepuoobl
a) FO.B.Anapomnos 1) 1953-1964rT.
0) H.C. Xpymiés 2) 1964-1982rr.
B) M.C.I'op6aués 3) 1982-1984rr.

4) 1985-1991rr.

25. IIpoutuTe OTPHIBOK M3 BBICTYIUICHHS] OJHOIO W3 PYKOBOAHUTEJIEH
CoBeTckoro rocygapcrsa H yKaskure ero (pamuiuio:
«loporue cooreuectBeHHuku! Corpaxnane! B cuily cioXMBLIEHCS CUTyallMH C
oOpazoBannem CoapyKecTBa HE3aBHUCHUMBIX T'OCYAAPCTB s IPEKpAIlald CBOIO
nearenbHOCTh Ha mnocty npesupeHra CCCP. Ilpuaumaro 310 pemeHue 1o
NPUHIUIHATBHBIM COOOpakeHUAM. S TBEPIO BBICTYNAN 3a CaMOCTOSITENBHOCTD,
HE3aBHCHMOCTh HAapOJIOB, CyBepeHHUTeT pecnyOnuk. Ho omHoBpeMeHHO U 3a
COXpaHEHHE COIO3HOTO T'OCYAApPCTBA, LIETOCTHOCTH CTpaHbl. COOBITHS MOLUIA TIO
apyromy nyTtd. BozoOnamana nauHHMS Ha pacuieHEHHE CTPaHbl U pa3beIUHEHHE
rocyJapcTBa, C YeM 51 HE MOTY COTJIaCUThCS.

26. YcraHoBHUTE COOTBETCTBUE MEKAY GaMUINSAMHU JIesiTeeH KYJIbTYpPbl
U cepaMu UX AeATEJIbHOCTH.

damunuu cghepul OessmenvHocmu
A) A. CoiKeHULIbIH 1) Mmy3bika
b) C.bonnapuyk 2) KHHOpEXKHUCCypa
B) M.PoctponoBuu 3) *UBOIHUCH
4) nureparypa

27. 3anonnuTe TadAMIY «ITaNbl NEPeCTPORKI»
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Tamn coaecpKanue

OtBernl Ha I13 N5 /6, 2as, 30, 4a, 56, 60, 7a, 82, 96, 102, 116, 12 a36462, 13
a4626l, 14 Yepnoowinvckas AIC, 15a26361, 16 Hobenesckas npemus mupa 17a,
186, 196, 208, 210, 226, 23 a26164, 24 a36164, 25 M.C.I opbaues, 26 A4b2B1
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IIpakTnueckoe 3ansaTue Ne6

Tema: «3anafHUKU M CJABSIHOPUIBD)
Heab 3anaTust — 0000IIEHHE U CHUCTEMATHU3AIUsl TEOPETUUYECKHX 3HAHHUM IO
MPOWJICHHON Teme, pa3BUTHE YMEHHsSI OPHUEHTHpPOBATHCS B Haubosee OO0IIMX
dunocodckux mpobieMax OBITHSA, TO3HAHMSA, IIEHHOCTEH, CBOOOABI M CMBICIA
KU3HU.
Tpynoemkoctsb, yac. — 2
OobecneueHre NPAKTUYCCKOIO 3aHATHS:
1. TIK c n1uieH3uOHHBIM IPOTPaMMHBIM oOeclieueHrueM, BbIxo B IHTepHeT
2. ApremoB B.B. Hctopus: yueOHuK mig crya.yupexiaenuit cpea. IIpod.
Oo6pazoBanus: B 2 4. 4.2/ B.B.Apremos, 10.H.JIy0uenkoB.- 4-¢ u3., ucmp.-
M.: U3natenbckuii neHTp «Akagemus», 2018.- 400 c.
3. Unrepuer-pecypcenl:  https://ru.wikipedia.org/wiki/Bukuneausi: cBo6oHas
sHImKIoneaus. Gunocodus
https://bigenc.ru/philosophy/  boabinas  poccuiickas — SHIMKIONEIUS.
dunocodus
KoanuecTBo 3aganmii - 10
KaOuner — komnperoTepHsiid knacc Ne26
OopasoBaTtenbHas miaargopma — iSpring Learn on-line
Coaep:xaHue M MOCJI€A0BATEIbHOCTH BbINIOJTHEHUSI IPAKTHYECKOH padoThI:
1. 3apeructpupoBarbcs Ha TaThopme 1Spring, UCMOIb3Ys JOTHH U MapOJb.
2. Ilomy4yuTh CCHIIKY Ha BBIIIOJHEHHUE CBOETO BAPUAHTA 3aJaHHUS.
3. BbINOJHUTE 3aJjaHKS OH-JIAWH U MOJIYYUTh OLICHKY.

3aganus
1. Ykaxure BepHOe COOTBETCTBHE

1 CTOpOHHUKY 3anaHOTO MyTH pa3BuTUs Poccun B uctopuu, | A 3amaJIHUKA
OTMPAIOIINECS Ha UJIeU TTO3UTUBU3MA, BOBJICUEHHOCTHU
Poccuu B 3anasinyto KyJneTypy

2 Penurnosnas qoMuHaHTa pa3BUTHs pycckoid punocodcekoit | b mpaBocnaBue
MBICJIH

3 IIpuBepskeHnibl ocodoro mytu Poccuun B uctopuu, kotopbiii | B caBstHOQUIBI
00yCJIOBJIEH PEIMTHO3HOCTBIO €€ Hapoa, OOIIMHHBIM
XapaKTepOM €ro COOCTBEHHOCTHU U ObITa, CTPEMIIEHUEM K
HPABCTBEHHBIM LIEHHOCTSIM

2. YcTaHOBHTE COOTBETCTBHE TEOPHil

3alaJ{HUKH CJIABAHO(PUIIBI
1 Poccus naer o nytu 3anazaa, HO € 5'Y Poccuu cBo#t 0COOBII MTyTh
0O0JIBIIUM OINO3JAHUEM pa3BUTHS
2.0OTHOLIEHUE K ITPABOCIIABUIO 6 IIpaBocnaBHasl HEPKOBb — OCHOBA
OTPULIATEIILHOE JYXOBHOM M COLIMAIBHOM KM3HU
3 CTOPOHHMKH €BPOIEUCKOTO 7 BeICTynaym 3a KpECTbSIHCKYIO
KAIIUTaJIUCTUYECKOTO MYTH OOITMHY, CUNTAIH PYCCKHI HApOI
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n30paHHBIM

T.A.I'panoBcknii, B.I1.boTkun OpaTbss AKCaKOBbI

4 A.N.I'epuen, H.IT.Opios, 8 B.I1.Kupeenckuii, A.C.X0MAKOB,

3. Ykaxure BUAHBIX NpeACTaBUTe/ el cJIaBAHOGUI0B

A.C.XowmsxkoB (1804-1860 rr)

N.B.Kupeesckuii (1806-1856 rr)

K.C.AkcakoB (1817-1860 rr)

4. Ykaxkure BepHOe COOTBETCTBHE

Opraam3anmoHHoe 0OpMIICHHE CIaBIHO(UITLCTBA 1839

Odopmnenne 3anaHAYECTBA nepBasi MoJIOBUHA
XIX Beka

[TosiBnenue cioBa «dunocopus» B pycCKOH MUCbMEHHOCTH XI B

S. YkaxurTe BUAHBIX NPeACTABUTEICH 3a11aTHUKOB

[1.51.Haanaes (1794-1856)

B.I".benunckuii (1811-1848)
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H.A.loG6poto6oB (1836-1861)

AU .Tepuen (1812-1870) u
H.I1.Orapes (1813-1877)

6. YkaxxuTe BepHOe COOTBETCTBHE

«MBI HOJKHBI IPEKIIOHATHCA Nepea HapoAaoM U xaath o | @.M. JlocTtoeBckuii
HETO BCET0, U MBICIIH, U 00pa3a, MPEKIOHUTLCS TIPE]
MPaBJ0N HAPOJTHON

ABTOp y4€HUE O NPOJETAPCKON MAPTUH U TUKTATYPE B.N.Jlennn
IpoJsieTapuara
MpeicnuTens U y4eHbIi-u300peTaTesib, OCHOBOMOJIOKHUK K.3. [lnonkoBckuii

YYEHHUSI 0 KOCMHYECKOHN KU3HHU; CTPEMUJICS COOTHECTH
MUKPOMH] YEJIOBEUECKOTO CYIIIECTBOBAHUS C
KOCMHYECKUMH U3MEPEHUSIMU 0€CKOHEYHO OOJIBIIIOTO U
OE€CKOHEYHO MaJIOTO

7. YKaxuTe BEpHOE COOTBETCTBHE

«Pycckuii «KOMIEKTUBU3M» U PyCCKasi «COOOPHOCThY, — @®.M. JlocToeBckuit
9TO BEJIMKHUE NPEUMYIIECTBA PYCCKOTO HAPOIA»

«Poccus ocranmacek HH 3amagom, Hu BocTokom» I1.51. YaanaeB
«Tpwu cuipl AEUCTBYIOT BO BCEMUPHOU uctopuu: bor, H.A. Bepases
cyap0a U yesnoBedeckas cBo001a»

«KocMmuueckast sKCIaHCus — 3TO 3aJI0T OeccMepTHs K.9. IlnonkoBckuit
YeJI0BEUYECTBA»

8. OTBerbTe NMCHbMEHHO HA BONPOC: «B yeM CX0ICTBO U pasjnune
3alaIHUKOB H CJIABAHOPUIOB?»

9. OTBeThTE NMCHLMEHHO Ha Bonpoc: «Kakue 3anagHoeBponeickue
¢pustocodnl okazanu HaudoJIbIIEE BJIUSTHHE HA PYCCKYIO
$pusocopuro?»

10. OTBeThTE MMCHbMEHHO HA BONPOC: «KakoBbI Ii1aBHbIE 0COOCHHOCTH
¢pusocopuu ®.M./locToeBckoro?»
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IIpakTnueckoe 3ansaTue Ne7

Tema: «IMIUPHU3M M palIIOHATUIM»
Heap 3aHaATHA — 0000IIEHME U CHCTEMAaTU3alUs TEOPETUUYECKUX 3HAHUHU IO
OpOMACHHON TeMe, pa3BUTHE YMEHMs OpPHUEHTUPOBATHCA B Haubosiee OOIIMX
dbunocodpckux mpobaemax OBITHS, MMO3HAHMS, IIEHHOCTEH, CBOOOABI M CMBICITA
KU3HH.
Tpynoemkoctsb, yac. — 2
OobecneueHre NPAKTUYCCKOIO 3aHATHS:
1. TIK c n1uieH3uOHHBIM IPOTPaMMHBIM oOeclieueHrueM, BbIxo B IHTepHeT
2. UBun A.A. OcuoBsl punnocodpun, yuedouuk amnst CI10.- «Jlanb-Tpeitny,
2017r.
3. ®ponos WU.T. Beenenue B pusocoduro. — M.: 2016 .
4. Unrepner-pecypenl:  https://ru.wikipedia.org/wiki/Bukunenus: cBoOomgHas
sHIMKIoneaAus. Punocodus
https://bigenc.ru/philosophy/  boabinas  poccuiickas — SHIMKIONEIUS.
dunocodus
KonuvecrBo 3aganuii - 10
KaOuner — komnperoTepHsiid knacc Ne26
OopasoBaTtenbHas miaargopma — iSpring Learn on-line
Coaep:xaHue M MOCJI€A0BATEIbHOCTH BbINIOJTHEHUSI IPAKTHYECKOH padoThI:
1. 3apeructpupoBarbcs Ha TaThopme 1Spring, UCMOIb3Ys JOTHH U MapOJb.
2. Ilomy4yuTh CCHIIKY Ha BBIIIOJHEHHUE CBOETO BAPUAHTA 3aJaHHUS.
3. BrInmonaHUTh 3aaHUA on-line U MOTy4YUTh OLEHKY.

1. YcTraHoBHUTE COOTBETCTBHE

CDI/IJ'IOCO(bCKOG HAIIPaBJICHUC, ITPU3HAOIICC YYBCTBCHHOC OMIIMPHU3M
BOCIIpUATHC U OIIBIT CAMHCTBCHHBIM UCTOYHUKOM ITO3HAHHA,
HCIOOLCHUBAIOIICC 3HAUCHNUC TCOPCTUICCKUX O606HICHHﬁ IIpu
N3YUYCHUU OTACIIBHBIX (I)aKTOB, SIBICHUM

CoBOKyITHOCTh (GHI0CO(DCKUX HAMPABICHNUN, TPU3HAIOIINX Pa3yM | pallMOHAIN3M
OCHOBOM IIO3HAHUS U TTIOBEJCHUS JIIOACH U I0JIararoux, 4To
Pa3yMHOCTb YCTPOMCTBA, JIOTUUECKUN MOPSAOK BELIEH — ITO
HEOTHhEMJINMAsI, HEOOXOMMask XapaKTEPUCTUKA BCETO MUPO3TAHUS

2. YCcTaHOBUTE COOTBETCTBHE

®.bskoH IIpencraBurenu sMnupusma
T.I'006¢
Jx.JIokk
Jx.bepxin
J.IOM

P. lexapr [IpencraBurenu pauroHanIn3Ma

b.Crinno3za
I".JIeiiOuuI

3. YcTaHOBHUTE COOTBETCTBHE
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«OnHa U3 Moux HamOoJIee ICHBIX ujel ecTh uaes bora — umaes P.lexapt
OECKOHEYHOM, HE3aBUCUMOM, B BBICILICH CTENIEHU Pa3yMHOM U

BCEMOTYIIEH CyOCTaHIIUMI

«IIpupony noOexaat0T TOJBKO MMOBUHYSCH €€ 3aKOHAMY @.bekoH
«Bepa B cebs ecTh HEUTO MpeKpacHoe, KOO ATO MPU3HAK YEIOBEKA, T.I'o606c¢
CO3HAIONIET0 CBOM CLIOCOOHOCTH)

«I"ocynapcTBO, MO-MOEMY,— 3TO OOIIECTBO JIFOEH, Jx.JIokk
YCTAHOBJIEHHOE €IMHCTBEHHO JJISI COXPAHEHHUS U IPUYMHOKECHUS

I'PKJIAHCKUX Oy1ar»

«Bce Halm MHEHHs] OIMHAKOBO CYETHBI U HEJOCTOBEPHBI. TO, Jx.bepxin
YTO MBI 0JJOOPSIEM CErOJIHS, MBI OCYK/Ia€M 3aBTPa

«Moe BBICIIIEE CHACTHE, MOE TIOJIHOE YAOBJIETBOPEHUE COCTOUT B J.HOm

TOM, YTOOBI 4quTaTh, I'yJIsiTb, MCUTATh, AYMATb»

4. Onpenenure umsa puirocoda

bunocodun» u ap.

Ero nms (Pene [lexapm)

Ha moptpete - dpaniry3ckuit punocod n matematuk XVII
BEKa, aBTOp KHUT «Paccyxnenne u merone», «Havana

5. YKaxuTe BepHOE COOTBETCTBHE

Bun ymonacTpoeHusi, BRIpaKarOUUMi MOJTHOE OTPHUIIAHUE HUTUIIU3M
OOIIETTPUHSATHIX IIEHHOCTEH, H1eaIOB, MOPAIBHBIX HOPM,
KYJBTYPbI, TPAOULIANA U OCHOBBIBAIOILIIMICS HA YBEPEHHOCTH B
a0COJIIOTHOM JIOKHOCTH OTPHUIIAEMOTO
['HOCeoIornuecKas Mo3uLHUs, MOABEPraroIIasi COMHEHUIO CKENTULINA3M
BO3MOKHOCTH JIOCTOBEPHOTO MO3HAHUS OOBEKTUBHOTO MUPA
KoHnremnmusi, B COOTBETCTBUU ¢ KOTOPOH X0 COOBITHI B Tipupoe U | paTaimsm
0011eCTBe, a TAaK)KEe B KHU3HH KKJIOTO YEJIOBEKa MPEIONPEIeIcH
HampaBnenue B THOCEOJIOTHH, KOTOPOe (PyHIaMEHTaIbLHOE palroHaIu3M
3HA4YCHUE B MO3HAHUU OTBOJUT PazyMy

6. YKkaKuTe BepHOEe COOTBETCTBHE
Baxwnelias 1eyb 4eI10BeYECKOM )KU3HU, 110 MHEHUIO A. /. CUYaCThe
KanTemunpa
HopMaTtuBHBII TPUHIUII, OCHOBBIBAIOLIUICS HA OCO3HAHUU aCKETU3M
HE0OXOMMOCTH OTPAHWYCHUSI YYBCTBEHHBIX HACTAKICHUN
COBOKYMHOCTh JYXOBHBIX U MaT€pUATIbHBIX JOCTUKECHUIN KyJbTypa
o011ecTBa, OTpaXaronX 0COOCHHOCTH U YPOBEHB €0
HUCTOPUYECKOTO PAa3BUTHS
Paznen pumocoduu, uccienyromnuii OCHOBHBIC TTPUHITUIIBI, THOCEOJIOTHUS
BO3MO>KHOCTH Y TPAHUIIbl YEIOBEYECKOTO MO3HAHUS
ToHyaiiimasi cocTaBJIAIONIAs YEIOBEKA, HEMOCPEICTBEHHO ylia
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CBSI3BIBAIONIAS €70 C TOHKMMU JYXOBHBIMU MUPaMHU
Bcenennon

7. OTBeTbTEe NMCbMEHHO HA BONPOC «UT0 Takoe 3HaHMEe?)

8. OrBerbTe MUCHbMEHHO HA BONPOC «Kak cBsi3aHbI TEOpeTHYCCKUM U
IMIMPHYECKUN YPOBHU NO3HAHMSA ?»

9. OTBeTbTE NMCbMEHHO HA BONPOC «KaKkoBbI 0CO0EHHOCTH PYCCKOM
pusrocopuu?»

10. OTBeTbTE MUCbMEHHO HA BONpoc «Kakux coBpemeHHbIX ¢uiiocodos
BbI 3HaeTe?» (IEPEYUCIUTD, PACKPBITH B3TJIAIbI, BEICKA3aTh CBOIO TOUKY
3peHus)
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2.2. lIpoBenenue nudppepeHINPOBAHHBIX 324€TOB
Ha margopme iSpring Learn

udpepenunpoBanHblii 3a4eT n0 yueOHoi aucuumiaune OI'CJ.02 Ucropus

Ieab 3aHATHS — UTOTOBBIN KOHTPOJb 3HAHWA 110 YICOHOU AUCITUTUINHE,
IpOBEpKa YMEHHS OpPUEHTHUPOBATbCA B  COBPEMEHHOM  3KOHOMHMYECKOM,
MOJUTUYECKOW, KYyJIbTYPHON CUTyallud B Poccuu u MUpe, BBISBISATh B3AUMOCBS3b
POCCHUICKUX, PETHOHABHBIX, MHUPOBBIX COIMAJIbHO-D)KOHOMUYECKUX,
MOJIMTUYECKUX U KYJIBTYPHBIX MTPOOJIEM.
TpynoemkocTs, yac. — 2
OlecneyeHne NPaAKTHYECKOT0 3AHATHS:
1. TIK c nuiieH3uOHHBIM MTPOTPaMMHBIM 00eCIIeYeHUEM
2. Beixon B MHTEpHET
KoumnuecrBo 3aganuii - 36
KaOuner — komneroTepHsii knacc Ne26
OopasoBaTtenbHas maargopma — 1Spring Learn on-line
Coaep:xaHue M OCJI€A0BATEIbHOCTD BbINIOJTHEHUS] IPAKTHYECKOH padoThI:
1. 3apeructpupoBatrbcs Ha TaThopme 1Spring, UCMOIb3Ys JOTHH U MapOJIb.
2. Ilomy4yuTh CCBIIKY Ha BBIIIOJHEHHUE CBOETO BAPUAHTA 3aJaHHUS.
3. BeimonHuTh 33aHUA on-line U MOMy4YUTh OIEHKY.

TecToBbIe 3a1aHuA A4 NPOBeAeHUs TUPPepeHIIUPOBAHHOIO 3a4€Ta
no yueOHoi gucuuminae OI'C2.02 Ucropus

BriGepute ouH npaBUIIbHBIA OTBET U3 MPEAJIOKECHHBIX.
1. Pe3yabTaTrom Kakoro coobiTusi ctano cozganue OOH?
a) IlepBast MupoBast BOiiHa;
0) Benukas OKTa0pbCcKast peBOIIOIHS;
B) BTopast MupoBas BoliHa;
') KpyLIEHUE KOJIOHUAJIBbHON CUCTEMBI.
2. Kakas BeTBb M300paxena Ha ¢guiare OOH?
a) TepHOBAS;
0) 0JIMBKOBAS;
B) MaJIbMOBAs;
') BUHOTpAJIHAS.
3. OcHoBanue HATO:
a) 4 anpens 1949 r.;
0) 24 ampens 1948 1.;
B) 4 mas 1950 r.;
r) 24 mas 1951 r.
4. Homenkanarypa B CCCP B 1960-80 rr. - 310:
a) BBICOKOKBATH(DUIIMPOBAHHBIE CIICIIHATUCTHI B TPOMBIIIJICHHOCTH;
0) MOJIMTUYECKUI PEXUM C HEOTPAHUUYEHHOMW BIIACTHIO;
B) BBICIINYM OPUBUJIETHPOBAHHBIN CJIOH PYKOBOIAMINX PA0OTHHKOB:
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T') BeIyIIHe MPEICTABUTETN HAYKU U KYJIbTYPHI.
5. Umena A.CaxapoBa n A.Co/uKeHHIBIHA 00beAMHSIET TO, YTO OHH
HU3BECTHbIE:
a) yueHble-(pU3uKH;
0) MpaBO3alIUTHUKH;
B) JINTEPATOPHI;
T') PEKUCCEPBL.
6. Huzkas npousBoautebHocTh Tpyaa B CCCP B 1960-1980 rr.
00bIICHAJIACK:
a) TOCIIOJICTBYIOIINM IKCTCHCUBHBIM PA3BUTUEM YKOHOMUKH;
0) HU3KON TEXHUYECKOW MOATOTOBKOM paboUHX;
B) OTCYTCTBUEM KOHOMHUYECKUX CTUMYJIOB;
I') yCTapeBIIUM 000pPYIOBAHUEM Ha MPEIITPUITHSX.
7. Hauatasa M.C.I'op0adeBbIM nepecTpoiiKa CBsi3aHA C:
a) HOMBITKON McIpaBiaeHus "OTAeIbHBIX JeopmMaruii cormanuima';
0) pepopMupoBaHHEM TOTATUTAPHON CHCTEMBI;
B) IpUBATU3ALMEH 3eMIIH, OAHKOB, MIPEANPUSITHIA;
r) pociyckom KIICC.
8. M.C. Topb6aueB ©Obi1 wu30pan Ilpesunentom CCCP B:
a) 1990 r.;
0) 1989 r.;
B) 1991 r;
r) 1988 r.
9. U3MeHeHHE B cCUCTEMe TOCYIapCTBEHHOI0 YIIPaBJIeHUs BO BpeMs
MePecTPOMKM:
a) 00beTMHEHHE TTOJTHOMOYUHN MApTUMHBIX U COBETCKUX OPTaHOB;
0) BBeJICHHE MHOTOMAPTUHHOCTH;
B) pacmupenue coaepxanus 6 crarbu Koncrurynuu CCCP;
I') Y)KECTOUEHHUE TOCYIAPCTBEHHON MOJIMTUKHU TI0 OTHOIICHUIO K PEJIUTUU U
LEPKBHU.
10. CyTb 3x0HOMHUYeCKOil pedopMBbI B rOAbI NEPECTPONKH:
a) 3anpelleHne NHIUBUYAIbHON TPYJOBOU 1€ATEIbHOCTH;
0) cy>KeHHEe MpaB MPEAIPUITHIH;
B) YCUJICHUE CUCTEMbI TNIAHUPOBAHUS;
') pa3BUTHE NPEANPUHUMATEILCTRA.
11. B nepuoa nepecrpoiiku KIICC:
a) MepexuBalia PacKoJl;
0) ykpenuia CBOE MOJIOKEHUE;
B) ObLIIa 3ampelieHa;
r) OblJIa IepeMMeHOBaHa.
12. Ilpuunna, Bei3BaBIas nepecrpoiiky B CCCP:
a) COKpalleHue MaciTaboB Pa3BUTHS SIKOHOMUKH;
0) yXyalieHe cHa0KeHUs HaceIeHus;
B) TUIEPTPOPUPOBAHKE POJIM COBETOB BCEX YPOBHEH;
I') OTMEHA HOMEHKJIATYPHON CUCTEMBI.
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13. IlpoBo3ranamennas KIICC «nmepecTpoiika» ObliIa HalleJIeHA Ha:
a) CO3/1aHN€ PHIHOYHOUN 9KOHOMUKH;
0) coxpaHeHHe MPEKHETO MOJUTUYECKOTO Kypca;
B) pemenue k 2000 r. xunuinoi npodiaemsl B CCCP;
I) npeoOpa3oBaHNe KOMAaH/IHO-aJIMUHUCTPATUBHOM CUCTEMBI COLIMAIIM3MA B
CHUCTEMY I'YMaHHOI0 JIEMOKPATUYECKOTO COIMAIN3MA.
14. IlonsiTue "0amxnee 3apyoexnbe' niast Poccun 1990-x rr. Briaw4vaer
B ce0s:
a) ctpanbl CKaHIMHABUH,
0) ctpansl [Ipubantukuy;
B) COCEJIHME rOCYyIapCTBa BI0JIb F0XKHOM IpaHullsl Poccuu;
r) ObIBIIHE coro3HBIE pecyomku CCCP.
15. OnHo u3 0CHOBHBIX HanpasjeHuil nepecrpoiiku B CCCP:
a) TMKBUJAIUS COBETCKON CUCTEMBI;
0) 0TKa3 OT KOMMYHUCTHUYECKOM UICOJIOTUH;
B) Y’)K€CTOUCHHE BHEITHEMOJIUTUYECKOTO KypCa;
I') IIACHOCTb.
16. I'ox MaccoBOro mMosiBJICHHSI MOJTUTHYCCKUX MAPTUH B NEPUOJ
NepecTPOKHU MocJjie BBeIleHUSI MHOTONAPTHHHOCTH:
a) 1989 r.;
0) 1988 r;
B) 1987 .
r) 1990 r.
17. Ilepepaua WM NPOAAKA TOCYAAPCTBEHHOH COOCTBEHHOCTH
C UCMOJIb30BAaHMEM MPUBATH3ALMOHHLIX YeKkOB B Poccuu B Havase 1990-x rr.
Ha3bIBAETCH:
a) HallMOHAJTU3alINEeH;
0) UHBECTHUIINEH;
B) BayYepHOU MPUBATU3ALINCH;
I') SKCTIPONPHUALIHECH.
18. lorosop o pocnycke CCCP 0bL1 nmoanucan:
a) 12 urons 1990 r. B Mockge;
0) 23 anpenst 1991 r. Ha npaBuTenscTBeHHOM nade B HoBo-Orapése;
B) 19 aBrycra 1991 r. B Mockse;
r) 8 nexadps 1991 r. B benoBexkckoi mye.
19. "Ilapax cyBepenuteToB' B CCCP B HavaJse 1990-x rr.
ObLI CBSI3aH C:
a) TpeboBaHUsIMHU aBTOHOMHUI coxpanuTh Koncturymmuio CCCP;
0) obGemanusamu IIpesunenta CCCP  wu  Ilpesuzmenta P® mnpenocTaBuTh
ABTOHOMUSIM MAaKCUMYM TOJIHOMOYH;
B) HEXEJIAHUEM PECITyOJIMK MPOBOAUTH PATUKAIBHYIO SKOHOMUYECKYIO pedhopMy;
I) YJIy4IIeHHEM 3KOHOMHYECKOTO MOJI0KEHHUS B pecIyOInKax.
20. Dxonomuyeckass pegopma mnpaBurenabcrBa E.l'aiimapa B 1992 r.
BOIIUIA B HCTOPHIO O]l HA3BAHUEM:
a) HOBO€ YKOHOMUYECKOE MBIIIJICHUE;
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0) nedonr;
B) "MIOKOBas Tepanus';
I') 5KOHOMUYECKUI CTpeccC.
21. B 1990-e rr. B MocKBe ObLT 3aHOBO OTCTPOEH:
a) Ycnenckuit cobop;
0) HoBoeBuuMii MOHACTBIpb;
B) XxpaMm Xpucta Cnacurens:;
r) xpam Bacunus brnaxennoro.
22. IlonsiTHE KMAKPOIKOHOMUYECKAS CTAOWIHU3ALUA» OTHOCUTCH K
pedpopmam:
a) A.Koceiruna B 1960-e rr.;
0) E.l'alinapa B Hayane 1990-x rr.;
B) H. Xpymiesa B konie 1950-x — nauane 1960-x rr.
r) [1.Cronpinuna B Hauane XX Beka.
23. B neperosopax B HoBo-Orapesa no nopoay pa3padoTKu MpoeKTa
HOBOTI'0 COKO3HOI0 IOrOBOPA HE Y4aCTBOBAJIN:
a) JlatBus;
0) Kazaxcran;
B) YKpauHa;
r) TamxukucTaH.
24. Korna cocrosijinch nepsbie BbIOOpPHI HApoAHbIX AenyTaTtoB PCOCP:
a) 7 pespans 1989 rona
0) 9 ampens 1990 rona
B) 4 mapTta 1990 rona
r) 14 utons 1991 rona
25. B nepuoa npe3uaenrcrea b.H.Eabuuna:
a) ObLIa MpOBeJeHa MaccoBasi MPUBATU3ALIMS MPOMBIIIICHHBIX TPEANPUITUN;
0) Mo6e10HOCHO 3aKOHYMJIACh BOWHA C YEUEHCKUMU CeNapaTucTaMy;
B) TIOBBICUJICS YPOBEHD JKU3HU HAPO/a;
I') YKPENUJIUCh IEMOKPATUYECKIE MHCTUTYTHI B OOIIIECTBE.
26. I'KYII 6b11 co3pan:
a) BHOYb ¢ 18 Ha 19 aBrycra 1991 r.;
0) 12 nexabps 1991 r.;
B) 12 uronst 1990 r.;
r) nociie orcraBku M.C.I'op6aueBa ¢ nocra nipesuaenta CCCP.
27. Kto He Bxoaua B cocras I'KUII:
a) Buue-npe3uaeHT [ .M. 5InaeB
0) munuctp odopounsl J1.T.S308
B) nipencenarens BepxoBHoro Cosera P.J.XacOynaros
r) npeacenarens KI'b B.A.Kptoukos
28. JesareabHoctb KIICC wHa  Teppuropuu Poccum  Oblia
npuocraHoseHa ykazom Ilpesugenra b.H.Eabuuna B:
a) aprycte 1991 r.;
0) nexabpe 1991 r.;
B) ssuBape 2002 r.;
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r) hespane 1992 r.

29. HoBas Koncturynusi B Poccnu Obli1a npuHsTa:
a) 12 urons 1991 r.;
0) 25 ampens 1993 r.;
B) 12 nexabps 1993 r.;
r) 12 utonst 1995 r.

30. IlepenanenuBanue saepHbix paker CCCP u CIIA ¢ teppurtopuii
APYT ApYyra Ha He3aceJleHHbIe PaiioHbl 3eMJIU MPOU30LLIO0 B:
a) 1991 r.;
0) 1996 r.;
B) 1997 r.;
r) 1998 r.

31. Jlata yTBep:KIeHHs mpeaceaaTejleM IMpaBuTelbcTBa Pd
B.B.IlyTun:
a) urosb 1999 r.
0) aBryct 1999 1.
B) CEeHTSI0pb 1999 T.
) OKTS0ph 1999 .

32. b.H.EabuuH nokunyJa noct Illpesugenra P® no:
a) pemienuto ['ocynapcTBeHHON JyMbl PD;
0) COOCTBEHHOMY PEIICHHUIO;
B) pemennto denepansHoro coopanus PO;
T') peIIeHHI0 001IepOoCcCUiicKkoro pedepenayma.

33. Iloanucanue mosHOMacwiTaOHOro aokymenra Poccus — HATO
HA BbICIIEM YPOBHE COCTOSJIOCH B:
a) 1993 r.;
0) 1996 r.;
B) 1997 r.;
r) 1998 r.

34. IIpournte oTpHIBOK U3 YKa3a M.C.I'op6aueBa ot 13 aBrycra 1991 r.
U BIMIINTE NMPONYyLIEHHOE CI0BO.

"Ilpusnams He3aKOHHLIMU, NPOMUBOPEUAUUMU OCHOBHBIM 2PANCOAHCKUM
U COYUATLHO-IKOHOMUYECKUM NpAsam 4YenoseKa , Npo8oousUILeCs]
8 OMHOWEHUU KpPecmbsiH 6 Nepuod KOMNeKMUBUIAYUU, A MAKdice 8 OMHOULEeHUU
gcex Opyeux 2epaxcoan no NOAUMUYECKUM, COYUANbHbIM, HAYUOHATLHBIM,
Penucuo3HoIM U uHvlmM momueam 6 20-50 e2. u noamocmvlo 80CCMAHOBUMD
8 npasax smux epaxcoan’.

OtgeT:

35. JlaiiTe onpeaesieHue CJaeIyOUIUM MOHSTUAM:
cenmapatusM, deaepanus, TMpUBATU3AIMSA, PHIHOYHAS HKOHOMHKA, TPABOBOE
rocyAapcTBoO.

36. Kakue coObiTHs B poccuiickoii ucropuu XX B. UMeOT, Ha Bam
B3IJIS1/I, MUPOBOE 3HAYEHHUE?
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Omeemut 16, 20, 3a, 46, 56, 66, 7a, 8a, 90, 102, 11a, 126, 132, 142, 152, 16a, 17s,
182, 190, 208, 218, 2206, 23a, 24s, 25a, 26a, 276, 28a, 296, 306, 310, 326, 338, 34

penpeccuu, 35,36 - pazeepHymulil omeem

Kpurepuu oneHuBanus
OueHka 5 «OTJMYHO» CTABUTCA MPHU YCIOBUM MPABWIHHOTO BBIMOJIHEHUS

100 - 90 % npennoKeHHBIX TECTOBBIX 3aIaHUM.
Ouenka 4 «XOpomio» CTaBUTCS MPHU YCJIOBUHU MPABUILHOTO BBHITTOJTHEHUU

89 - 80 % npenoKeHHBIX TECTOBBIX 3a/IaHUI.
Ouenka 3 «yI0BJIETBOPUTEJIbHO» CTABUTCS MPU YCIOBUU MPABUILHOTO

BBINIOJIHEHUS 79-51% npensioxkeHHbIX TECTOBBIX 3aJaHUM.
Ouenka 2 «HeyIOBJIETBOPHMTEJIbHO» CTAaBUTCS B CiIy4yae MPaBUIBHOTO

BhINIOJIHEHUS MeHee 50% IMPCAJIOKCHHBIX TCCTOBBIX BaIIaHHﬁ.
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JAnddepeHurpoBaHHbIil 3a4eT 0 Y4eOHOM TUCHUIIIMHE
0Orca.02 «Ocuosbl puiiocopum»

Ileab 3aHATHA — UTOTOBBIM KOHTPOJIb 3HAHUM OCHOBHBIX KaTE€rOPUM U MOHSATHUN
dbunocodpun, pomu ¢unocobun B KU3HM UEIOBEKA M OOIIECTBAa, OCHOB
¢unocopckoro ydenuss O OBITUH, TMO3HAHWU, OO0 YCIOBUAX (POPMHUPOBAHUS
JUYHOCTH.
TpynoemkocTs, yac. — 2
OobecnieyeHne NPAKTHYECKOI0 3AHATHS:
1. TIK c 1M1eH3MOHHBIM IPOrPaMMHBIM 00€CIIeYEHUEM
2. Beixon B MHTEpHET
KoumnuecrBo 3aganmii - 28
KaOunert — komnbproTepHslii k1acc Ne26
Oo0pa3zoBaTtenbHas miargopma — iSpring Learn on-line
ConeprkaHue M 10CJIeI0BATEIbHOCTH BBINIOJHECHUS IPAKTHYECKOH PpadoThI:
1. 3apeructpupoBaThcs Ha Tuiargopme 1Spring, UCIOJIb3Ysl JIOTUH U MapOJib.
2. Ilonmy4yuTh CCHIIKY Ha BBIIIOJHEHUE CBOETO BApUAHTA 3aJaHUS.
3. BBINOTHUTE 3a1aHUS OH-JIAWH U TOJYYUTh OLICHKY.

3ananus
Buvibepume ooun npasunvruiti omeem u3 npeooHCeHHbIX

1. C rpeuyeckoro si3bIka cJ10BO «(puijiocopus» nepeBoAUTCH KaK:

a) JIT0OOBb K UCTUHE;

0) 11000Bb K MyAPOCTH;

B) YUCHUE O MUPE;

r) 00’KECTBEHHAs! MYIPOCTb.
2. BniepBble ynorpeou ¢jioBo «dunocopus» u HazBaa ceds «puaocodpom»:

a) Coxkpar;

0) ApucToTerb;

B) [Tudarop;

r) Humepon.
3. Onpenenure BpeMs BOSHUKHOBeHHS uitocopuum:

a) cepeauna Il TeicsueneTus 10 H.3.;

0) VII-VI B.B. 10 H.3.;

B) XVII-XVIII B.B.;

r) V-XV B.B.
4. MupoBo33penuyeckasi yHKuust Gpujiocopum coCTOUT B TOM, YTO:

a) ¢punocodus ocymecTBisseT pedICKCUIO COBPEMEHHON el KyIbTYPHI;

0) d¢wunocoduss HampaBisSeT JEATEIBHOCTh JIOJed Ha  OOpbOy
C HEJ0CTaTKaMM CYIIECTBYIOLIETO CTPOS;

B) dusocodus crmiocoOCTBYET YIYUIICHUIO XapaKTepOB JIOJICH;

r) usocodust moMoraeT 4eI0BeKy MOHSATh CaMOTO ce0si, CBOE MECTO B MUDE.
5. MupoBo33peHue — 310:

a) COBOKYITHOCTh 3HaHMM, KOTOPHIMU 00JIaJJaeT YEIIOBEK;
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0) COBOKYNHOCTh B3IJISIIOB, OIEHOK, OSMOIMH, XapaKTEPHU3YIOIINX
OTHOIIIEHUE YeJIOBEKa K MUPY U K caMoMy ce0e;

B) OTpaXKEHHE YEJIOBEUYECKUM CO3HAHUEM TeX OOIIECTBEHHBIX OTHOIICHHH,
KOTOpbIE€ OOBEKTUBHO CYIIECTBYIOT B OOIIECTBE;

') CUCTEeMA aJIeKBaTHBIX MPEAMNOYTSHHUM 3pEsIoi JIMYHOCTH.
6. OnpeneasOIUM NPU3HAKOM PeJITUMTHO3HOT0 MUPOBO33PEHUs SIBJISICTCH:

a) Bepa B eIMHOTO 00Ta-TBOPIIA;

0) oTpullaHMEe 4YeIoBeUeCKOW CBOOOABI, BEpa B TO, YTO BCE MOCTYIKHU
M3HAYaJIbHO OTpeIeTICHBI O0TOM;

B) TMpPE3PUTEIHHOE OTHOIICHHE K JOCTUKEHUSM HAyKd, OTPHUIAHUE
WX JIOCTOBEPHOCTH;

I) BEpa B CBEPXBECTECTBEHHbIE, MOTYCTOPOHHUE CHJIbI, OO0JaJaroIIne
BO3MOYKHOCTBIO BIIUSTH Ha XOJI COOBITUI B MUDE.
7. Hanpasjenue, oTpunamwinee cyuecrsopanue bora, nazpipaercs:

a) aTeusm;

0) CKENTUIIN3M;

B) arHOCTUIIU3M;

') HEOTOMH3M.
8. ITuka — 3T0:

a) ydeHUE O Pa3BUTHH;

0) ydenwue o ObITHH;

B) TEOpHsI O HPAaBCTBEHHOM MTPEBOCXOJICTBE OJIHUX JIFOJICH HaJ APYTUMHU;

') YYEHHUE O MOPaJIM U HPABCTBEHHBIX IEHHOCTSIX.
9. Paznen ¢punocopuu, B KOTOPOM pa3padaTbIBAIOTCA NPOOJIeMbl IO3HAHMS:

a) DCTETHKA,

0) oTHKa;

B) OHTOJIOTHS;

I') THOCEOJIOT 4.
10. HWmsa  ocHoBareas  Oyaam3mMa, O3Haydamuee  NPOOYKIACHHBIMH,
NMPOCBETJICHHBIN:

a) bynna;

0) Jlao-11351;

B) Kondyumii;

r) HarapxyHa.
11. XpoHoJsioru4yecKkue paMKHu pa3sBUTHS AHTHYHOH Guinocopum:

a) 28 - 18 BB. 10 H.3.;

0) VIB. noH.» — VI B. H.3.;

B) VIB. - XVIB,;

r) VI B. 10 H.3. — Il B. 70 H.D.
12. AnTHuHbId puUI0cO(P CUMTABIINI, YTO B OJHY U Ty Ke PeKY HeJIb3sl BOUTH
ABAMK/bI:

a) darnec;

0) ['epaxuur;

B) [lnaromn;

r) leMokpur.
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13. IlpeacraBurens ¢punocodpun 3moxu Bo3poxnenus:
a) T.'o606c;
0) dx.bpyHo;
B) AHaKCUMaHJIp;
r) ApUCTOTENb.
14. lnsa punocoduun 3moxu Bozpoxkaenust xapakrepHa:
a) HOCTAJIBTUS IO AHTUYHOU KYJBTYpE;
0) kommeHTHpoBaHuEe TekcToB CB. [Incanus;
B) B€pa B CKOPBII KOHEII CBETA;
') OTPUIIAHKE 3HAYMMOCTH HAYKHU.
15. laToii npuHsaTHA paBociaaBus Ha Pycu cuuraercs:
a) 944 ron;
6) 980 ron;
B) 988 rox;
r) 1054 ron.
16. KueBckasi Pych npuHsijia «KyJbTYPHYIO 3cTad)eTy» OT:
a) Buzantuu;
0) 3omnotoii Opbr;
B) Xa3apCKOro KaraHara,
r) ®panuuu.
17. Camasi 3HameHuTass UKOHA AHpes PyoOJieBa:
a) «bmaroBernieHue;
0) «Cnac fpoe Oxo»;
B) «boromareps JloHCKasny;
r) «Tponua».
18. CiioBa «kpacora cnacer MUpP» NMPUHAAJIEKAT:
a) B.C. ConoBneBy;
0) ®.M. JlocToeBckomy;
B) J.LH. Toncromy;
r) M.B. JlomoHoOCOBY.
19. Cnoco0 cymecTBOBaHUSI MATEPUN:
a) IBIKCHUE,
0) MMOTOK CO3HAHUS,
B) HEOBITHE;
') HEMOJIBUKHOCT.
20. MpbicauTe/ b, C MMEHEM KOTOPOI0 OOBIYHO CBSI3BIBAIOT OTKPbITHE cepbl
0eCcCcO3HATEJbHOI0 B IICUXUKE YeJIOBEKA:
a) Ilnartom;
0) I'. T'ereunp;
B) K. I'. lOHT;
r) 3. Opeiin.
21. I'noceosiorusi paccMaTpuBaer:
a) TpaHUIlbl U BO3MOKHOCTH Y€JIOBEYECKOTO MO3HAHUS;
0) uenoBeuecKkoe ObITHE;
B) HPABCTBEHHbBIC OPUEHTUPHI UETIOBEUECKOM KU3HU,
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I') 5CTETUYECKUE [IEHHOCTH.
22. 3HaHuWe, COOTBETCTBYWIIEe PeAJbHOCTH, AaJeKBATHO OTpaxaliee
AEefCTBUTEJbHOCTD:

a) MyJIbTHUILUIET;

0) arperop;

B) TUIIOTE3A;

') UICTUHA.
23. JluajieKTuKAa — 3T0:

a) y4eHHUE O CTPYKType MUPO3AaHUS;

0) Teopwsi, ONMUCKHIBAIONIAS JTBIKEHNE MAaTEPUATBHBIX TEIT;

B) YUEHHUE O Pa3BUTUHU U BCEOOIINX B3AMMOCBS3SIX;

') HayKa 0 MHOTO0Opa3uu Mupa.
24. JIn4HOCTDH — 3TO:

a) IMYHOCTHIO HE POKAAIOTCS, IMYHOCTHIO CTAHOBATCS;

0) TUYHOCTBIO SIBJISETCS HE KaXKIbIi Y€JIOBEK, a TOJBKO BBILAAIOIIUICS;

B) MOCKOJIbKY MOHSITHE «JIMYHOCTBY» HEOTACIMMO OT MOHATHS «OOLIECTBOY -
KaXXIbIi YEJIOBEK MOTEHIMAIbHAs IUYHOCTB;

I') TUYHOCTh €CTh CTA0MIILHOE, HEM3MEHHOE CBOMCTBO KaXKJI0TO MHIMUBU/IA.
25. JIBM:KeHHME 110 HANpPAaBJEHHMIO OT 0oJsiee COBEPUICHHOI0 K MeHee
COBEPLIEHHOMY:

a) mporpecc;

0) perpecc;

B) PEBOJIIOIIUS;

') CTarHaius.
26. IIpoOsembl BOMHBI M MHpa, JAeMorpauyeckass M 3JKOJOIHYecKasi
B COBPEMEHHOM MHpe, HOCAT HA3BaHMeE ... MPo0dJeM.

a) JIOKaJbHBIX;

0) HaITMOHAIBHBIX;

B) TJI00AJIbHBIX;

I') HAPO/IHBIX.
27. IllpuBeauTe CBOM NMPUMePbI MPOTrPECCUBHOIO U PErPecCUBHOIO PAa3BUTHS
U3 HCTOPHUH Ye10BeYecTBa.
28. Onpeaesure NPaAKTUYECKYI0 HEHHOCTH (puiocogpuu B IOBCETHEBHOM
KM3HMU.

Omeemut 16 26 36 46 56 62 7a 8292 10a 116 126 13 6 14a 156 16a 172 186 19a
202 21a 222 236 24a 256 266 27-pazeepHymbiii omeem 28-pa3eepHymbiii omeem

Kpurepuu onennBanus:
3a KaXIplil MpPaBUIBHBIA OTBET HA TECTOBOE 3aJaHUE CTYACHT MOJIy4aeT
1 Gam.
OuneHka 5 «OTJIMYHO» CTABUTCA IMPHU YCIOBHM MPABUIBHOTO BBITOJIHEHUS

85-100%
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Ouenka 4 «XOpowIO» CTaBUTCS INPU YCIOBHM INPABWIBHOIO BBIIIOJIHEHUU
70-84%

Ouenka 3 «yI0BJIETBOPUTEIBHO)» CTABUTCSA IPHU YCIOBUU IPABUIBHOTO
BbITIOTHEHUA 50-69%

Ouenka 2 «HeEyIOBJETBOPUTEJIBHO» CTABUTCS B CIIy4ac BBIITOJHECHHUS
MeHee 50% npeaoKEeHHbIX TECTOBBIX 3a1aHHM
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JAnddepeHurpoBaHHbIil 3a4eT 0 Y4eOHOM TUCHUIIIMHE
OV /.04 Uctopusi ¢c ApeBHEHIINX BPEeMEH /10 HAIIUX JHel

Ileab 3aHATHA — UWTOTOBBIM KOHTPOJb 3HAHWN 10 YYCOHOW JMCIMIUIMHE,
IpoBepKa 3HAHMS OCHOBHBIX JaT W BPEMEHHBIX TMEpUOJOB BceoOIeld u
OTECYECTBEHHOW  HCTOPUU, YMEHHUS  OMNPENEsATh  MOCIEHOBATEIbHOCTh U
JUTUTEIbBHOCTh HUCTOPUYECKUX COOBITUHM, SIBJICHUM, NPOIECCOB, MPEJCTABISATH
KyJbTYpHOE Haciieque Poccuu u Ipyrux cTpaH, IPUMEHATh HCTOPUYECKHE 3HAHUS
B MTPO()€CCUOHAILHON U OOLIECTBEHHOM €SI TEIbHOCTH.
TpynoemkocTs, yac. — 2
OolecneyeHne NPaAaKTHYECKOT0 3AHATHS:

1. TIK c 11MLeH3MOHHBIM IPOrPAMMHBIM 00€CIIeYEHUEM

2. Beixon B MHTEpHET
KoumnuecrBo 3aganuii - 50
KaOuner — komneroTepHsii knacc Ne26
OopasoBartenbHas miaargopma — 1Spring Learn on-line
Coaep:xaHue M OCJI€A0BATEIbHOCTD BbINIOJTHEHUS] NPAKTHYECKOH padoThI:
1. 3apeructpupoBaThcs Ha Tuiargopme 1Spring, UCIOJIb3Ysl IOTUH U MapOJib.
2. Tlony4yuTh CCHUIKY Ha BBIIIOJHEHUE CBOETO BApUAHTA 3aJaHUS.
3. BBINOTHUTE 3a1aHUS OH-JIAMH U OJYYUTh OLICHKY.

3aoanue: gvibepume 00UH NPABUNBHBIL OMBEM U3 NPEOJIOHCEHHBIX.
1. OcHOBHasI 0TPaAC/b X03(CTBA BOCTOYHBIX CJIABSIH HAKAHYHE
o0pa3oBaHus rocy1apcraa:
a) OOPTHUYECTBO;
0) KO4eBOE CKOTOBOJICTBO;
B) MTOCpEAHUYECKAsI TOPTOBJIS;
I') HOJICEYHO-OTHEBOE 3eMJICJICIIHE.
2. B3uMaHue 1aHU ¢ HACEJICEHUS Y BOCTOYHBIX cJ1aBsH B IX-X BB. uMeJ10
dopmy:
a) NOJIFOAbS;
0) UCTIOJIBIIIUHBIL;
B) JIEHEKHOT'O OOPOKa;
I') MOAYUIHOM MOaTH.
3. Corsaacno "IloBecTn BpemMeHHBbIX JieT'', PropriKk BO BTOpPOi OJIOBHHE
IX B. mpaBuJ B:
a) Hosropoze;
0) Kuese;
B) CMoOJIeHCKE;
r) Bnagumupe.
4. K xakoMy BpeMeHHU OTHOCUTCS 3aPOsKIeHUE rOCYyJAPCTBEHHOCTH Y
BOCTOYHBIX CJIABSIH:
a) X-XI BB,
0) XI-XII BB.;
B) [X-X BB.;
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r) VI-VII BB.
5. B 0011eM noJib30BAHNH YJICHOB COCEACKON 00IIMHBI HAXOAWINCh:
a) MaxOTHBIC 3EMJIU;
0) opyaus Tpyna;
B) MacTOMINA;
T') CKOT.
6. /IpeBHepyccKOE rOCy1apCTBO MOKHO 0XaPAKTEPU30BATH KaK:
a) panHedeonaIbHOE;
0) pazButoe (heoanbHoe;
B) peiepaTUBHOE;
I') LIEHTPAJIM30BaHHOE.
7. Kuszb CBaATOC/IaB ObLJI HAaU0O0JI€€ M3BECTEH KaK:
a) BBIJIAIOIIUNACS TUTIIIOMAT;
0) TaJlaHTJIMBBIA BOCHAYATbHUK:;
B) IIUCATEb;
T') TPaIOCTPOUTED.
8. CB00OAHBII KpeCcThAHNH-O0IIMHHNK Ha3bIBaJIcs B [[peBHeiil Pycu:
a) CMEPIOM;
0) XOJI0IOM;
B) PSZIOBUYEM;
T') U3rOeM.
9. IlepBoe cpaskeHHe PYCCKUX APYKUH ¢ MOHT0JIO-TaTApPaMU
MPOM30IILIO HA PeKe:
a) Kanke;
0) Boxe;
B) Yrpe;
r) Hege.
10. Ycs10BHOM 1aTO# HAYAJIa MOJIUTHYECKOH pa3apodjieHHocTH HA Pycu

CUMTAETCH:
a) 1097 r.;
0) 1132 r.;
B) 1054 r.;
r) 1111 r.
11. IlepBbIM MOCKOBCKHUM KHSI3eM ObLI:
a) Jlanuun AnekcanipoBuy;
0) IOpuit loaropykuii;
B) AHnpei boromtoOckuit;
r) Anekcanap HeBckuil.
12. OganuM M3 MOC/IeACTBUN MOJUTHYECKON Pa3apo0JeHHOCTH PYCCKHX
3eMesb ObLI0:
a) Pa3BUTHUE XO3SIMCTBA U KYJIBTYPhI OTACIBHbIX 3€MEJb;
0) pa3BuTHe MaHy()aKTypHOTO MTPOU3BOCTBA;
B) yCHJIEHHE 000POHOCIIOCOOHOCTH PYCCKHUX 3EMEb;
I') pa3BUTHE MOMEIINYBEr0 36MJICBIIAICHUS.
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13. Bpems nepexoa KpecTbsiH OT OJJHOT'0 BJIaJleJIblia K IPYyromy,
corsacHo "CyneOHuky" 1497 r., Hocu10 HA3BaHMe:
a) IOpbeB JeHb;

0) "3amoBeaHbIE TOBI";
B) "ypouHble JieTa'";
T') OTXOJAHUYECTBO.

14. OxonuaTesibHOE 0cBOOOkNeHNe Pycu oT ura rarap npous3onuio:
a) 1380 r.;

0) 1382 r.;
B) 1480 r.;
r) 1453 r.

15. IlpoyTuTEe OTPHIBOK U COYUMHEHUS COBPEMEHHOI0 HCTOPUKA U
YKa:KUTe, 0 BOCHIECTBUHM HA MPECTOJI KAKOI0 HAps UAET pevb?

"[locne OnumenvHO20 U MANHCEN020 CMYMHO20 BPEMEHU, MHONCECMBA
NONBLIMOK camo3eanyes u "Henpowiennvix cocmeu” 3amame npecmon Poccus
0c80600uUNIACL OM UHOCMPAHHO20 Hawecmsus. Tloasunacy 603moxcHOCMb 6 DoJee
CHOKOUHOU 06Ccmano8Ke uzopams c80e20 yaps, He CamMo38aHyad U He UHOCMPAHYA.
B smom 6vina ocmpetiwan neobxooumocms”.

a) bopuca ['onyHoBa;

0) Muxawia PomanoBa;

B) Bacunus Illyiickoro;

r) ®enopa MoanHoBuya.

16. Koro B nepuoa cmyrtbl (Ha4yasao XVII B.) Ha3bIBaM ""TYIIMHCKUAM

Bopom'"'?

a) Jhbxkenmutpus 11;

0) Bacunus llyiickoro;
B) IBana bonoTHHKOBA;
r) UBana 3apyuxoro.

17. Yto ObLJI0 OXHOM M3 NPUYMH HAPOAHBIX BbIcTyILIeHHnH B X VII -
"OyHTamHoM'" Beke?

a) 3aKPEMoIIEeHNE KPECThsIH U POCT UX MOBUHHOCTEH;
0) paciMpeHue Ka3aubeil BOJIbHOCTH;

B) BBEJICHUE PEKPYTCKOM MOBUHHOCTH;

T) JIMKBUJIAIUSI TOPOACKOTO CAaMOYIIPABJICHHUS.

18. B ube npasiienue npousouniu Cossino 1 MeaHbIi OYHTHI B

Mockse?

a) Ilerpa [;

0) Anekces MuxaitiioBuua;
B) Enuzasetsl [leTpoBHBI;
r) MBana ["po3Horo.

19. Kpynneiimmuii pycckuii ukononucen XVII B.:

a) ®eodan ['pek;

0) CuMoOH Y1IIaKOB;

B) Aujapeit PyGres;

r) Bnagumup BopoBUKOBCKHIA.
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20. OcHoBHast popMa IKCIIIyaTAlIUM PyccKuX KpecTbsiH B XVII B.:
a) MOJII0JIbE;

0) OTXOJIHUYECTBO;
B) JICHEXXHBIA 0OPOK;
r) OapiuHa.
21. Kak na3siBajioch B XVIII B. cociioBue, 3aHMMAaBIIEECS IJIaBHBIM
00pa3oM TOpro,Jieii, a TaK:Ke NpeANPUHUMATEILCTBOM?
a) KYIIeYeCTBOM;
0) TyXOBEHCTBOM,;
B) IBOPSIHCTBOM;
') Ka3a4€CTBOM.
22. IlepBoe BoIcLIee YueOHOe 3aBeaeHue B Poccum:
a) MOCKOBCKUI YHHUBEPCHUTET;
0) [lerepOyprckuii yHUBEPCHUTET;
B) HCTUTYT G1aropoIHBIX JEBUIL;
r) Cl1aBsSiHO-TPEKO-JIATUHCKAS aKaJIeMUS.

23. T'oab1 1497, 1581, 1597, 1649-ii oTpaka0T 0CHOBHbIE ITAIbI:
a) 60prOBI Poccuu 3a BBIXOJ K MOPIO;

0) oO6pazoBanusi PoccriicKOro eHTpaIM30BaHHOTO TOCY/1apCTBa;
B) 60pwrOBI Pycu ¢ 3omotoit Opmoii 3a HE3aBUCUMOCTB;
T') 3aKPEIONICHUS KPECThSH.

24. B 1837 r. cOCTOAJI0CH OTKPBITHE KEJIE3HOH J0POru:

a) Mocksa-IletepOypr;

0) [letepOypr - Kues;

B) Mockga - Hwxnauit HoBropos;
r) [TerepOypr - [lapckoe Cero.

25. Manudect 19 ¢pespass 1861 r. 00 oTMeHe KPeNOCTHOIO MPaBa u
"IloJ10:KeHMS 0 KPeCThAHAX, BbILIEIINX U3 KPENMOCTHOM 3aBUCUMOCTH "
NOANMCAI:

a) Anexcangp I;
0) Hukonaii I;

B) Anekcanap II;
r) Hukomnaii II.

26. HoOeJsieBCKYI0 IPEMUIO 32 HAYYHbIE JOCTHKEHUA B Havyajie XX Beka
MOJIyYHII:

a) B.1.Bepnanckuii;
0) I1.H.JIeGenes;

B) W.I1.I1aB10B;

r) K.A. Tumupsses.

27. IlpouTHTeE OTPHIBOK U3 JOKYMEHTA M ONpeaeuTe AaTy COObITHSA
(rox), B X0[1e KOTOPOI0 NMPO3BYYaJIH CJI0BA:

"Hem 6Oonvwe cun, cocyoaps! Hacman npeden mepnenuro. He om3zogewvcsa
HA Hauty MobbYy, Mbl yMpem 30ech, Ha domotu niowaou. Ham nexyoa 6onvue uomu,
Hezauem".

Omeem:
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28. B roasi I'pa:xxnanckoii Boiinbl B Poccun:
a) YIy4IIHJIOCh MaTEPUATBHOE MOJIOKEHUE PA00OUHX;
0) YXYJIIIMIJIOCH MOJ0XKEHUE BCETO HACEICHMUS;
B) PEryJISIpHO pabOTaId BCE BUABI TPAHCTIOPTA,;
I') HaCEJIEHUIO PETYJISIPHO OKa3bIBAIACh MEIUIIMHCKAS TTOMOIIIb.
29. 3akiouas 10roBop 0 HeHanajaeHuu ¢ 'epmanueil, pyKoBoJICTBO
CCCP cTpemmiioch:
a) 3apyUUTHCS MOAACPIKKOM Ha CIydail BOWHBI ¢ AnoHuel;
0) co31aTh BOEHHBIN cO03 NPpOTUB AHMIMKU 1 DpaHuuu;
B) K JIOJITOCPOYHOMY CTPAaTEruuecKomMy cor3y ¢ ['utiepom;
') OTTSIHYTh Ha4aJIo BOWHBI ¢ ['epmMaHuei.
30. Besamkas OreyecTBeHHAsi BOHA HAYAJIACh:
a) 1 aBrycra 1939 r.;
0) 1 certsiops 1939 r.;
B) 22 utons 1941 1.;
r) 23 uronst 1941 r.
31.Pemarommii GpakTop B JO0CTUKEHUH KOPEHHOTO MepejioMa B X04e
Beinkoi oreyecTBEHHOM BOMHBI:
a) TSOKEJble KIIMMAaTHYECKUE YCIIOBUS;
0) ycrnexu nponaranjaucTtckoi padotsl B psanax PKKA;
B) peryJisipHOE IpeBbIIEHNE TOTepb BepMaxTa Haj norepsimu PKKA B cpaxenusix
1941-1942 rr.;
r) npeumyitiectBo CCCP Han ['epmanueli B BOCHHO-25KOHOMUYECKOM MOTEHITUATE.
32. IlepecTpoiika COBETCKON IKOHOMUKH HA BOCHHBIHN JIa/l
XapaKTepu30BaJIach:
a) UCIIOJIb30BAHUEM SKOHOMHUYECKOU 6a3bl Ypana u 3anaaHoit Cubupu;
0) 3aKpBITHEM KOHIICHTPAIIMOHHBIX Jlarepeil 1 0CBOOOXKICHUEM 3aKITIOUYEHHBIX;
B) BBEJICHUE OIUIATHI IO TPYY;
') CBO0OI0¥ TIepexo/1a Ha YTy padoTy.
33. B 1941 r. ynanocsb B KpoTHyaiilige CPOKH NMPOBECTH IBAKYAUIO
NMPOMBIILIEHHOCTH 0J1aroaaps:
a) YaCTHOU MHUIIMATUBE PYKOBOJUTENEH 3aBOJIOB;
0) cpencTBam, penoctaBieHHbIM Benukoopuranueit u CIIA;
B) HEJAIIbHOBHIHOCTU T€PMAaHCKOTO KOMaH0BAHMS;
') HAUIMYUIO HEHTPAIU30BAaHHOTO PYKOBOJICTBA YKOHOMUYECKUMU MTPOLIECCAMHM.
34. K 1943 roay oTtHocuTCH:
a) Kypckas OuTna;
0) Cusarue Omokanbl JIeHunrpaza;
B) MockoBckas OuTBa;
r) CMOJIEHCKOE CpakeHHE.
35. B xoae BTOopoii MupoBoii BoiHbI CoBeTCKas apMusi 0CBOOOAMIA:
a) [lIBeruro;
0) @paniuio;
B) ['pernuto;
r) ABCTpHIO.
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36. B 1945 r. yuactue CCCP B Boiine ¢ SInoHueil mpuBesio K:
a) poszBpaiennio CCCP I0xnoro Caxannna u KypuiabCkux oCcTpOBOB;
0) yCTaHOBJICHHIO COBETCKOTO TIpoTekTopaTa Haja FOxHoii Kopeeit;
B) OKKYIIAIIUU COBETCKUMHU Boiickamu ocTpoBa OKHHABA;
I') Hayaty "XOJOJHOUW BOMHBI".
37. B kakom psily Ha3BaHbI FepOH, COBEPIIMBIINE BbIIAIOIIUECS
noABUIH B rojanl Beinkoit OTeyecTBeHHOM BOMHBI:
a) B.11.Yanaes, C.M.byneHHsIii;
0) A.Il.MapecreB, A.M.MaTpocos;
B) /[.B./laBri10B, B.K0XkuHa;
r) A.I'.Craxanos, [I.H.Anrenuna.
38. Haiiiute npaBHiIbHOE COOTBETCTBHE MEKAY BOCHHBIMHU COOBITUSIMH
M UX JaTOH:
Cobvimue:
1) KOHTpHACTYIJIEHWE COBETCKHUX BOMCK 1o CTaluHIpaIoMm;
2) 6utsa 3a [uernp;
3) benopycckas oneparusi;
4) Bucno-Onepckast oneparus;

Jlama:
A) HOs10pB 1942 T.
b) utonb-aBrycr 1943 r.;
B) HOs16pp 1943 1.5
') utonp-aBryct 1944 r.
Ykaocume eepuviti omeem:
1)1I;  2)2B; 3)3A; 4)4b.
39. YkaxkuTe 1aTy 3alyCKa NePBOro HCKYCCTBEHHOI0 CIIYTHUKA 3eMJIH:
a) 1953 r.;
0) 1961 r.;
B) 1959 r.;
r) 1957 r.
40. 3a Bpems npeodbiBanus H.C.XpymeBa B 10/I2KHOCTH IEPBOT0
cexkperaps LK KIICC B Hamieii cTpaHe npou3onuio:
a) nukBuAamus ['ocrana;
0) BBEJICHUE COBETOB HAPOJIHOT'O XO3AWCTBA;
B) MOOILIPEHHUE JEATEIBHOCTH KOONIEPATUBOB B C(epe yCIIyT;
I) MOCJEeA0BATENbHAS MOAAECPKKA TUYHOTO MPUycaeOHOro X0351UCTBa.
41. VYkaxure coObITHSI, NpPOM3OLIEAIIMEe B NepUOd NpeObIBAHUA
JI.U.bpe:xxneBa Ha nocry I'enepanbHoro cekperaps LK KIICC:

a) 3aIyCK NEPBOT0 UCKYCCTBEHHOT'O CITyTHHKA 3€MJIH;
0) noanucanne XeabCUHKCKOTO COTIalleHUs;
B) HA4YaJIO MIOJUTUKH "yCKOpEeHHS";
r) pa3obyiaueHue KyabTa JmyHocTd CTanuHa.
42. Homenkaarypa B CCCP B 1960-80 rr. - 3T10:
a) BBICOKOKBATH(DUIIMPOBAHHBIE CIICIIHATUCTHI B TPOMBIIIIJICHHOCTH;
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0) MOJIMTUYECKHUIN PEeXKUM C HEOTPAaHUUYEHHOW BIIACTHIO;
B) BBICIHIMI MPUBUICTUPOBAHHBIN CIOW PYKOBOJSIINUX PAOOTHUKOB;
T') BeIyIIME MPEICTABUTEITN HAYKU U KYJIbTYPHI.
43. Umena A CaxapoBa u A. CouxkeHUIIbIHA 00beIMHAAECT TO, YTO OHH
U3BECTHbBIE:
a) yueHble-(pu3muKy;
0) OpaBO3AIUTHUKH;
B) JINTEPATOPHI;
T') PEKUCCEPBL.
44. B 1990-¢ rr. B MockBe 0blLI 3aHOBO OTCTPOCH:
a) YcneHckuit cobop;
0) HoBoeBnuMii MOHACTHIpb;
B) XxpaM Xpucta Criacuresns;
r) xpam Bacunus brnaxenHoro.

45. Hauatasa M.C.I'opO6a4eBbIM nepecTpoiika CBs3aHAa C:
a) MOMBITKON McIpaBiaeHus "OTAeIbHBIX Jedopmaruii cormanuima';
0) pepopMupoBaHHEM TOTATUTAPHON CUCTEMBI;

B) IpUBATU3ALMEH 3eMIIH, OAHKOB, IPEANPUSITHIA;
r) pociyckom KIICC.

46. IlpournTe oTpHIBOK U3 YKa3a M.C.I'op6aueBa ot 13 aBrycra 1991 r.
U BIIUIINTE NPONMYILIEHHOE CI0BO.

"Ilpuznams HE3aKOHHLIMU, NPOMUBOPEUAUUMU OCHOBHBIM SPANCOAHCKUM U
COYUANBHO-IKOHOMUUECKUM NPABAM Yel06eKa , npogoousuiuecs 8
OMHOWEHUU KPECMbAH 8 Nepuood KOINeKMUSU3AYUl, a maxdice 8 OMHOUEHUU 8CeX
Opyeux epaxcoan no NOAUMUYECKUM, COYUATbHBIM, HAYUOHATbHBIM, PeNUSUOIHBIM
u uHvlmM momusam 6 20-50 2e. u noAHOCMBIO 80CCMAHOBUMbL 6 NPABAX SMUX
epasicoan”.

Omeem:

47. JeiicrByromas Koncruryuusi P® Obl1a npuHsiTa:

a) 1 cen6Ts16ps 1991 r.
0) 12 nexabpst 1995 r.

B) 12 uronst 1995 r.

r) 12 nexabps 1993 r.

48. Ilepemaua waM MNPoOJaKa TOCYJAPCTBEHHOH COOCTBEHHOCTH C
KCI0JIb30BAHMEM NMPUBATU3ALUOHHBIX YeK0B B Poccun B Havase 1990-x rr.
HA3bIBAETCH:

a) HallMOHAIU3aIlUEeH;

0) MHBECTHUIIMECH;

B) Bay4yepHOUN NpUBATU3AIINECH;
I') SKCTIPONPHUALIHEH.

49. DxoHomunueckasi pepopma npapureabcrsa E.I'alinapa B 1992 r.

BOLIUIA B HCTOPHIO O]l HA3BAHUEM:
a) HOBO€ HKOHOMHYECKOE MBIIIUICHHE;
0) nedour;

B) "IIOKOBas Tepanus’;
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I') 5KOHOMUYECKUI CTpeccC.
50. ITonsiTue "0amkHee 3apydekpe' BKIOYAET B cels:
a) crpanbl CKaH/IMHABUY;
0) ctpansl [Ipubantukuy;
B) COCEJIHHE rocyapcTBa BAOJb I0KHOM rpanullsl Poccuu;
r) ObIBIIHE COrO3HBIE pecyomku CCCP.

Kpurepuu onennBanus:

3a KaXIbpli MpaBUJIBHBIM OTBET HAa TECTOBOE 3aJlaHMe OOy4YarOIIUAC
nosyqaet 1 6asn.

Onenka 5 (OTJIMYHO) CTABUTCS TPH YCIOBUU MPABUIBLHOTO BBHITIOJHEHHUS
100-85 % mnpeoxkeHHbIX TECTOBIX 3aAanuil. O0yuaromuiics 10JKeH Ha0paTh He
MeHee 40 6amioB, T.e. IPaBUIILHO BBITTOJIHUTD OT 48 110 40 TecToB.

Onenka 4 (XOpOIIO) CTaBUTCS TMPU YCIOBUHM MPABUIBLHOTO BBITTOJHEHUH
85-70 % mpennokeHHBIX TECTOBBIX 3amanuii. OOyJarommiics JOHKeH HaOpaTh He
MeHee 33 0aioB, T.€. MPaBUIILHO BBRIMOJIHUTE OT 39 1m0 33 TecToB.

Onenka 3 (yIOBJIETBOPUTEIBHO) CTaBUTCS MpPU YCIOBUM IPaBUIBHOIO
BbInoaHeHust 70-50 % npennokeHHbIX TECTOBbIX 3a1aHuii. OOyuaromuiics J0HKEH
HaOpaTh He MeHee 24 6aIoB, T.€. IPABHIBLHO BBHITIOJHUTE OT 32 1a 24 TECTOB.

Onenka 2 (HEYIOBJIETBOPUTEIHLHO) CTAaBUTCA B Clydae MPaBUIBLHOTO
BbITIOJIHEHUH MeHee 50 % MpeioKeHHbIX TECTOBBIX 3aJJaHIH, eclii 00yJaromuncs
HaOpas meHee 23 6aioB, T.€. MPaBUIILHO BBHIMOJIHEHBI MEHEE 23 TECTOB.

OtBetbl: IT2a3a4B 58 6276 8a9a 100 116 12a 13a 148 156 16a 17a 186 19 6
20r 21a22r 23r 24r 258 268 27 1905 286 291 308 311 32r 331 34a 351 362 376
38 2B 39r 406 416 428 436 448 45a 46 penipeccuu 47t 488 498 50r
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3akJIroueHue

CtyaeHTsl Bcerja YyBIIEYEHHO paboTatoT B MHTEpHET-MpOCTpaHCTBE.
[MudpoBbie oOpa3oBaTeNbHBIE PECYpChl HECOMHEHHO WHTEPECHBI ISl HUX,
npuBJiieKaoT cBoel HoBu3HOW. B 2021-2022 ydyeOHOM rojay B TEXHUKYME ObLI
MIPOBEJIEH ONPOC Cpear CTyIeHTOB | m 2 kypcoB Ha TeMy «Kak BbI OTHOCHTECH K
AMIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaMm?». B ompoce ydactBoBamu 40 wen.,
OBLIIO 3aJ1aHO 8§ BOIIPOCOB.

Onpoc cryaeHToB, Bcero 40 ues, 2021 r.

[S—

| Bam Bo3pacT — 16 et

1a | Her
2 | Kak maBHO BbI onb3yerech HTEpHET pecypcamu? 31
e 0T 3 105 ner

3 | Bel monb3yerech 2JEKTPOHHBIMU OMOIMOTEKaMu ? 22 | 18

4 | Bl 3HakoMbI ¢ 31ekTpoHHOM 6ubanorekoir BOOK.RU? 19 | 21

5 | BaM HpaBsATCS IEKTPOHHBIC KHUTH? 19 | 21

6 | Kak BBI cunTaere, 2JIeKTPOHHBIC 00pa30BaTEIbHbIE peCypCchl Oosee 26 | 14

3 PEKTUBHBI, YeM TPATUIIMOHHBIE CPEICTBA OOYUCHUS ?
7 | Ectb mu y Bac noma [1K? 29 11
8 | Ectb in y Bac joma goctyn Kk MaTepHet? 40

Omnpoc nokasai, 4To:

e OOJBIINHCTBO PECTIIOHICHTOB CUUTAIOT ceost YBEPEHHBIMU
nonb3oBarensmu Murepuera (77,5%);

® DJIEKTPOHHBIMU OUOIMOTEKaMHU MOJIB3YIOTCS 55% PECOHAEHTOB;

e Ha BOOK.RU oObBaor 47,5% ONpOLIEHHBIX HW UM HpaBATCA
AIIEKTPOHHBIE U3JIAHUS;

e TIOP npennountarot 65% pecrnoHICHTOB;

® KOMIIBIOTED €CTh ToMa y 72,5% ONpOLIEHHBIX;

e 100% umerot nomamHuii THTepHET.

[Mudposeie 0OpazoBaTeNbHBIE PECYpCHl MPUBIEKATEIBHBI ISl CTYICHTOB
NO03TOMY HMX aKTHUBHOE HCHOJB30BAHME HA ypOKAaX M NPAKTUYECKUX 3aHATHUSIX
JUCUUIUIMH OOILETyMaHUTAPHOIO IUKJIA CTaHEeT 3(P(EKTUBHBIM HHCTPYMEHTOM
st (opMUpPOBaHUS OOIIMX W MPOPECCHOHAIBHBIX KOMIIETEHLMH OyayIero
CHeIUaICTa.

KoauvecTBO CTYA€HTOB, 32aperuCTPMPOBAHHBIX HA uIaTdopme iSpring

Koau4yecTBO KoaunuecTBO
rpynu o0yuawumuxcst
2020-2021 yueOHbIH TO]T 8 211
2021-2022 yueOHbIHN 101 10
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Marepuaiusbl B Cetn UHTEpHET

Ay1HOBH3YyaJIbHbIE MaTePHAJIbI

Bupgeo «IIpaktuueckoe 3aHsiTHE MO TEME
«Benukas OredyecTBeHHAsA BOMHAY,

https://www.youtube.com/watch?v=FybNITOigT8

Crartesa «O0pa3oBarenpHas mardopma
«iSpring Learny, 25 anpenst 2022 1.

https://vk.com/wall-179285701 862

Crarba «iSpring Learny, 4 anpens 2022 r.

https://vk.com/wall-179285701 775

Crarbs «TectupoBanue on-liney,
24 nexabps 2021 r

https://vk.com/wall-179285701 649

Crarbs «Hamwm cTyAeHThI OLICHUIN
nocToMHCTBa 1Spring Learny,
8 nexabps 2021 r.

https://vk.com/wall-179285701 646

Crarbs «CTyI€HTBl OCBAaUBAIOT
MepeIoByI0 00pa3oBaTEIbHYIO
nporpamMmy», 6 nexadpst 2021 .

https://vk.com/wall-179285701 644

Mertoanueckoe nocodue «Vcmnonp3oBanne
oOpa3oBaTenbHOU TIaTPOpPMBI iSpring B
IPEnoaBaHiy JUCIUILIAH T'YMaHHUTAPHOTO
OUKIIa»
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93]

Cnucok ne4yaTtHbIX u3ganuii 1 UHTEpHET — pecypcoB

. OI'D. Ucropus: TunoBsie sK3aMeHalnOHHbIEe BapuaHThl: 0-39 10 BapuaHnToB /

nox pen. U.A.ApracoBa.- M.: M3narenscTBo «HammonanbHOEe 0Opa3oBaHue,
2017.- 144 c.

https://www.iSpring.ru/company - TporpamMMmsbl JIJisl OHJIAH 00y4YeHUs
1Spring

https://www.book.ru/index - D1eKTpoHHO-OMOIMOTEUHAs CHCTEMA IS
y4eOHBIX 3aBEJICHUMN

https://infourok.ru/ - Uudoypox

. https://www.sites.google.com/site/seminarvitrt/klass - knaccupukamnms

NIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
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Cocrasuteipr MatBeeBa H.B.

CrnocoObl M TEXHMYECKOE OOecCleueHUue TMOJyYeHUs KayeCTBEHHBIX
dbotorpaduit qus obyuaronuxcst ¢ Ho3onorued HOJ[A. — Momkap-Ona: I'BIIOY
Pecny6onuku Mapuit O « MITT», 2022, —

Hacrosimiee mnpakTudyeckoe MOcOOME aapecoBaHO OOy4YaIOIIMMCS  C
OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3710pOoBbsi 10 mpodeccuun 19460 dotorpad
ouHOi (opmbl 0OydeHHs C TPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTHH U
npeIHa3HayYeHO B TMOMOIIb NMPU OpraHu3anuu y4deOHoil mpaktuku mo [IM.OL.
TexHHKa U TEXHOJIOTHS CbEMKH, a TAK)KE UX POIUTENSAM U BojoHTepaM. ConepKut
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KaueCTBEHHBIX (POTOCHUMKOB, KOTOpPbIE MOMOTYT OOy4arouumcs (OCOOEHHO ¢
HO30JIOTUEH — HapyLIeHHs OIOPHO-ABUIaTENIbHOIO ammapaTa) BBINOJHATH
IpakTHYeCKUe paboThl U NOIy4YaTh OTOCHUMKH C BBICOKUMU XapaKTEPUCTUKAMHU.

© H.B.MartBeena, 2022

© I'bIIOY Pecnyb6nuku Mapuit D1 «MIIT», 2022
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BBenenue

Peanuzanmsi W COBEPLIEHCTBOBAHME WHTETPATHBHBIX MOAXOJOB B
OpraHu3anuu npodeccCHoHATLHOr0 00pa30BaHUsS JUI| C HAPYLIEHUSMHU OMNOPHO-
neurarenbHoro anmapata (HOJIA) paspabaThiBaloTCsi HA OCHOBE pacCIIUPEHUS
COAEP/KAHUSA  IICUXOJOTO-NEJArOTMYEeCKOM M CIENUANbHOM  KOPPEKLMOHHOM
paboOThl, HANpaBICHHONM Ha peuleHHe MpodjeM JMI C JIBUraTelIbHbBIMU
HapYLIEHUSIMH U UX OJMKANIIEro COLMAIBHOTO OKPYKEHHUS.

CreneHp TSXKECTH JBUTATENbHBIX HApYyLIEHUN BapbupyeT B OOJBIIOM
JUana3oHe - OT OTCYTCTBHUSI HAaBBIKOB XOJbObl U MaHUITYJISTUBHOHN JESTEbHOCTU
70 JAOCTaTOYHO CBOOOJAHOrO MEPEABUKEHHUS, KOTOPOE MOKET COIMNPOBOKIATHCA
HapyLIECHUSMH  TOXOJKH, THATOJOTHMYECKMMH  II03aMH, HACHUJIBCTBEHHBIMU
JNBWKEHUSAMH PYK W JIMIEBOM MYCKyJIaTypbl (TUIIEpKHUHE3aMH), HapyLIEHUSMU
3pUTENIBHO- MOTOPHOM KOOPAMHALMH, 3aMENJICHHOCTBIO BBIITOIHEHUS OTACIBHBIX
JBVKEHUW, CHM)KEHUEM MBIIIECYHOW CHJIbI, HEJOCTATOYHBIM Pa3BUTHEM MEJIKOU
MOTOpUKH. llcuxuyeckue M pedeBble pacCTPOCTBA MPU 3TOM MOTYT UMETh
Pa3HYI0 CTENEHb BBIPAXEHHOCTH, HE CBS3aHHYIO C TSKECTBIO JIBUIAaTEJIbHBIX
HapyLICHUM.

CoBpeMeHHas CcOUMaIbHO-3KOHOMUYECKAsl CUTyalus BbIABWIA MPOOJIEMBI,
CBA3aHHbIE C TNPOPECCHOHATIBHOW MMOATOTOBKOM JIMII C JBUTrAaTEJIbHBIMU
HapyIIEHUSIMA W WX TOCIEAYIOIMMM TpyaoycTpoictBoM. Jlns paboromarens
KJIIOYEBBIMU TOKA3aTeNsIMU MIPU IIpUEeMe Ha paboTy SIBJISAIOTCS BBICOKMH YPOBEHb
npo(ecCHOHANBHOM  MOJATOTOBKM  CHELMAIUCTa, €ro  mnpodeccuoHalbHas
KOMIIETEHTHOCTh, ~MOOWJIBHOCTh, KOMMYHHKAOEIbHOCTh  (TOCHEIHUE  JIBa
noKasareisl 'y JMI C JBUTaTeJIbHOM MAaTOJIOTMEN CYIIECTBEHHO OIPaHUYEHBbI).
[ToaToMy ocoboe 3HaueHue MNpUOOpPETAaeT HE TOJIBKO YpPOBEHb MOJy4aeMOu
KBaTM(UKAIIMM W  KauecTBO Mpo(decCHOHATbHBIX KOMIETCHUWH, HO U
BO3MOXKHOCTh BbIOOpa HanOoJiee MEPCHEKTUBHBIX M MPECTHKHBIX Npodeccuil,
BOCTPEOOBAHHBIX HA PBIHKE TPY/a U HE TPEOYIOUINX MOCTOSHHBIX MEPEMEIECHUN B

MPOCTPAHCTBE rOPOJa.



CnennanbHasi oOpaszoBarenbHas cpena yupexaenus CIIO, paboTaroriero B
WHKIIIO3UBHOM  PEXHME, COCTOMT U3 KOMIUIEKCAa B3aMMOCBSI3aHHBIX U
B3aMMOJIONOJIHSIONIMX ~ 3JEMEHTOB  OPraHU3ALMOHHOIO,  COJAEPXATEIbHOIO,
METOJAMYECKOT0, TEXHOJIOTMUECKOT0 U TEXHUYECKOTO XapaKTepa.

OmgHuM W3 YCIOBUM, BXOASIIMX B CTPYKTYPY OCOOBIX 00pa30BaTEIIbHBIX
NOTPEOHOCTEN JMI| ¢ HAPYILIEHUSIMUA OMOPHO-ABUTATEIBHOIO anmnapara, sBJIseTcs
00s13aTeIbHOE HCIOIB30BAHUE CIELUUAIBHBIX METOJOB, IMPUEMOB U CPEICTB
oOydyeHuss (B TOM  4YHCIEe  CICIHATU3MPOBAHHBIX  KOMMBIOTEPHBIX U
ACCUCTUBHBIX/BCIIOMOTATEIBHBIX TEXHOJIOTHI), 0O0ECIEUMBAIONIUX pPean3aIuio
00yueHus.

[Tpodeccust pororpad mo Mepe pa3BUTHS TEXHOJIOTHH TMpeTepIiesia MHOTHE
u3MeHeHusi. CHavana ¢gotorpadust Obuta JOCTyIHA Y3KOMY KpyTy n3o0Operarenei,
NOTOM €M 3aHMMAJIMCh B CHELUAIbHBIX aTeiibe, a JIoMallHee (poToaTenbe MOIIIN
MO3BOJIUTH ce0e TONBKO cocToATebHbIE Moau. C pacmpocTpaneHneM nudpoBoi
dboTorpadun M MOMEHTAIBHBIX CHUMKOB MPUMEpPUTHh Ha cebsi mpodeccuto
dotorpacda cMor MmouTH Kaxablil, OJHAKO CIPOC Ha MPOQPECCHOHANOB Jelia He
yhaju, a TEXHOJOTMHM W MAacCTepCTBO TOJIBKO YCHOXHstOTCA. Ha yciayrm atux
CHEIMAIMCTOB MOYTH BCEra €CTh CIPOC, 3Ta 00JacTh AEATEIHHOCTH CUUTAETCS
npecTmwkHon. DoTorpadoM MOXKHO paboOTaTh B KPYMHBIX M JOPOTUX MPOEKTaX, HO
B ATOM cpepe BHICOKASI KOHKYPEHIIHS.

Jlns yenenrHoro ocBoeHust npodeccuun oodyuaronmmes ¢ Hozonoruet HOJIA
0co00 BakHa MpakThka. Yem OOJbIIEe YEIOBEK CHUMAET, TEM BBIIIE MOJIHUMAET
CBOM mpodecCHOHAIbHBIA YpOBEHb. Y OOydYarommxcs JaHHOM KaTeropuu
CYIIECTBYET HEOOXOAMMOCTh B MPUMEHEHUU OCOOBIX CITOCOOOB M TEXHUYECKOTO

obecrnicueHus I IIOJIYUYCHUS Ka4YCCTBCHHOI'O HOpT(I)OJII/IO.



Cnoco0bnI M TeXHHYECKOoe 00ecrmeYeHue

JJIS OJIYYeHHUs] KaYeCTBEHHBIX (poTorpaduii

Hnst  dotorpadoB 10OMBATBCS BBICOKOW PE3KOCTH HW300PKCHUA Ha
dororpadusax ACUCTBUTENHHO BakHO. JIJIs TONMydeHHWS pPE3KUX CHUMKOB

CYCCTBYCT IOpasao OoJbIIIe BOSMO)KHOCTGﬁ, 49CM ITIOKYIIKa HOBOI'O 00BEKTHBA.

CbeMKka co mraTuBa

Jlnis momydeHus: Takux pe3kux (ororpaduii, Kak y mpodeccHoHaIoB, €CcTh
HECKOJbKO mpueMoB. Camas BakHas W3 HUX — CheMKa co mTaTuBa. Ha camom
Jiene, eciu M eCTh YTO-TO, YTO JACHCTBUTEIBHO OTJIMYAET MPO(ECCHOHAIOB OT
Jaro0uTenel, Tak 3TO TO, YTO MpodeccroHalbl 0YeHb YaCTO CHUMAIOT CO IITaTHBA
(maxxe mpu aHEBHOM cBete). [la, 310 TpebyeT Oosbiieit paboThl, HO 3TO KIHOYEBOM
MOMEHT, KOTOPBIM HEJb3sI YITyCKaTh.

EnuHcTBEeHHAs 3amaya mTaTMBa — JEpKaTh Kamepy HEMOJBIKHO W
ycToiunBOo. OHAKO HE BCE INTATHUBBI JENAIOT TO OJUHAKOBO — OJHU JIy4llle,
Ipyrue xyxe. BoT modyemy Heab3s SKOHOMHUTH Ha KadecTBEe. MHOTO pa3 MOXKHO
yCIIBIIIATh OT MPO(ECCHOHAIOB, UYTO JICIIEBbIE IITATUBLI TPOCTO HE OYEHb XOPOIIO
yIEPKUBAIOT KaMepy B YCTOMYUBOM MojioxkeHuu. [loaromy onn u nemessie. Eciu
B KaKOH-TO MOMEHT, KOTJa BBl HMCIOJIb3yeTe ITAaTUB-TPCHOTY W HCIBITHIBACTE
Maccy HeyAOOCTB W3-3a 3HAUUTEIHLHOTO BECa, B YAaCTHOCTU, 3HAWTE — KYIMHIU
npaBwIbHBIM. (OcCOOEGHHO 3TO KacaeTcsi MPUMEHEHHUS NPOPECCHOHATHHOTO
TsSDKENoro (oToanmapara ¢ MEPEeBEIIMBAIOMIMM Brepea 0O0bekTHBOM. Jlyurime
MITATUBBI MIOMOTAIOT CIIAJIUTh JIPOXKb PYK, JENaTh IUJIaBHBbIE MOBOPOTHI, (POTO C
JUTATEIIBHON BBIJEPKKOM.

Ha 4yt0 Heobxoaumo oOpaiaTh BHUMaHKE MPU BHIOOPE IITATHBA:

1. ®ukcatopbl HOr mITaTUBa — 3aMKu-3alielkud (puc. 1) — OBICTpO

OTKPBIBAIOTCS U TO3BOJISIOT OBICTPO M3MEHHTH JJIMHY HOT TPHUIIOAA, B

OTIIMYHUC OT p6356OBBIX @HKC&TOPOB.
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Pucynok 1 — 3amenku-puxcaropsr

2. Kpemnnenne kamepsl K MTATUBY JOJKHO OBITH IPOCTHIM U OBICTPHIM.
3. Tsokenble MTAaTUBBI — AIOMUHUEBbIE (pUC. 2) — JleUIeBie, YCTOWYUBEE,

yeM KapOOHOBBIE (YTJIEBOJIOKHO).

Pucynok 2 — llltatuB Manfrotto Neotec



IHIapoBasi ro/i0BKa ynpouaer npouecc CbeMKHU

Korma ™Mbl mokymaeM mTaTtuB MPOQECCHOHAIBHOTO Ka4deCTBa, TO OOBIYHO
MOJIy4aeM TOJIbKO COOCTBEHHO INTAaTUB (YacTh C HOkKamMu). OH OOBIYHO
MOCTABJISIETCST 0€3 TOBOPOTHOM TOJIOBKHM, B OTJIMYHME OT JCHIEBBIX IINTATHBOB,
KOTOpPBIE KOMIUIEKTYIOTCSI IPUKPEIUIEHHOW ToJIoBKOW. IloaTomy mpupercs
MOKYyNaTh €€ OTACNIbHO (KCTaTH, OHA CIIYKUT HE TOJIbKO JUISl TOJYYEHHUS PE3KHX
CHUMKOB, HO Y JUIsl COXpaHEeHUS TICUXUKH). [IlapoBbie TOTIOBKY 3aMeUYaTeIbHBI TEM,
YTO C TOMOIIBIO BCEr0 OJHOM PYYKH OHU TMO3BOJISIOT OBICTPO U  JIETKO
MPUIEIUTHCS U TOYHO PACIOJIOKUTh KaMmepy MOJ JIOObIM YIJIOM (YTO SIBIISIETCS
OTPOMHBIM MPEUMYIIIECTBOM).

Xopolrue mapoBbie TOJOBKU HAJIEKHO (GUKCUPYIOT KaMepy, He MO3BOJIsII e
«IUTBITHY (MEIJICHHO CKOJIB3UTH B Ty WJIM HHYIO CTOPOHY) TTOCJIE HACTPONKH Kaapa.
Kak u xopommii mtatuB, XopoImas mapoBas TOJOBKa CTOWT HEAEIICBO, HO, €CIIN
KYIUTb TaKyl0, TO OHA MPOCITY>KHUT JIOJITUE TOJIBI.

Hampumep, 6romkernast roinoska Oben BE-117 (puc. 3) — manenbpkas u
JerKasi, HO YJMBUTEIHO MPOYHAs M YCTOWYMBAas, a CTOUT BCETrO OKOJIO 85

JI0JLTapOB.

Pucynok 3 — [Ilaposas romoska Oben BE-117



He kacaiiTtech KHOIIKM CIIyCKa 3aTBOPa

dororpadum, CHATHIE CO IITATHBA, BBITJSIAAT HAMHOTO pe3ue. OHU TMOKa
ellle HE «PE3KO MIETKHYThIE», HO YxKe Ooiiee pe3kue. YTo MOMOXKET cenaTh ux eue
pe3ue? He npuxkacaiitech k kamepe! IIpu HakaTMM KHOIIKM CITyCKa 3aTBOpa, OHA
cMemaer kamepy. Takoro cmemieHusi (Ha3bIBAaCTCA TaKXKe JIPOKAHUEM,
COTpSICEHHEM, BUOpaAIMel, «IIEBEJICHKOW») IOCTaTOYHO, 4YTOOBI (oTorpaduu
MOJIYYHJIUCh HE «PE3KO MIEIKHYTBIMI». JTO KaXKETCsl HECYLIECTBEHHOM MEJIOYbIO,
HO Takas MeJIoYb OOJIbIIE, YEM KaXeTCs.

N3-3a 310l mpoOiemMbl ¢ ApPOKAHUEM KaMepbl HYKEH CIoco0 CHHUMATh,
dakTUYecKu HE MpHKAcasiCh K KaMepe, M, €CTb MHOTO CIIOCOOOB CIenaTh JTO.
MOo’KHO MCHOJIB30BaTh OECHPOBOIHON MyJbT AUCTAHIMOHHOTO yrpasieHus (V)
(puc. 4), KOTOpBI MOAXOAMT K OOJBIIMHCTBY Kamep. EcTh gaxe BO3MOYKHOCTh
HAalTH W TPUOOPECTH CIYCKOBOM TPOCHUK (pHC.S) (KHOMKA CITycKa 3aTBOpa,
KOTOpasi MOAKJIIYAETCS K Ballleld KaMepe C MOMOIIbI0 IPOBOJAA), €CTh Jaxe U

HACTOAIIMNEC TPOCUKHU — MCEXAHUYCCKHUC.

PucyHnox 4 - Becriposoanoii myJIbT TUCTAHIIMOHHOTO YTIPABIICHUS



Pucynok 5 —IlynbT quCTaHIIMOHHOTO yNpaBiIeHUS (TPOCUK)

LleHbl Ha COBpEMEHHbIE TPOCUKH (IPOBOAHBIE MynbThl J[Y) HaumHarTCA
IPUMEPHO C 8 notapoB. Tak 4TO TPOCUKU HEJOPOTH U NMPOBEPEHBI BPEMEHEM (HE
TpeOyeTcss HHUKaKuX NPUIYUIMBBIX OECIpOBOAHBIX MOAKIIOUeHMI). He umeer
3HAYEHUs, KaKOH METOJ| MCIOJib30BaTh, YTOOBl M30€XKaTh CMEIIEHUS KaMepbl OT
HEIOCPEICTBEHHOI'0 KaCaHMsI KHOIIKM CITyCKa 3aTBOPa, BAKHO HCIIOJIb30BaTh OJINH
U3 HUX, TOT, 4YTO OOJIbIIIE HPABUTCS.

[lepen mnokynkoil HykHO yOeauThbCcs, uyTO Baml (¢oToanmapar HMEET
bynkmuio  ympaBinenuss  myiasToM, MWK  mopt.  becmpoBogHOW  mynbT
JUCTAaHIMOHHOTO YIIPABJICHUS MO3BOJISIET NPOU3BOJUTH CHEMKY, HaXOISCh Ha
paccTossHMUM 1O TMSATH METpoB OT caMmoil  (oTokamepsl. I[lpumeHenue
OECKOHTAaKTHOTO CITyCKa 3aTBOpa MCKIIOYaeT BO3JeicTBHE PyK ¢oTtorpada mpu
IIPUKOCHOBEHUU K KOpIycy KaMmepbl. /[MCTaHIMOHHOE YINpaBlIEHWE CBOIUT K
MUHUMYMY (oTorpaduueckue aepeKTbl U HEUETKOCTh H300pakeHus. Pexumbl

CBEMKH: HE3aMEUIMTEIBHO U C IBYXCEKYHIHOM 3a/I€PKKOM.

DYyHKIUA ABTOCIYCK

Ecnu HeT xenaHnus moib30BaThCsl MPOBOIHBIM HIIM OECTIPOBOIHBIM MYJIHTOM
JY, nu60 3a0blIH B3Th Ha ChEMKH UMEIOLIUICS MyJbT (YTO CIy4YaeTcsi CO BCEMU),
TO MOXHO HCIIOJIb30BaTh BCTPOCHHBINM B KaMepy aBTOCHycK (pHc. 6). OObIYHO
aBTOCITYCK TPUMEHsAETCs, Koraa Qororpad XodeT MOomacTe B Kaap, OBICTPO
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otOexkaB oT (poroanmnapara. Ho ocHOBHOE ero mpuMeHeHue - JejiaTb CHUMOK 0e3
KacaHus KaMmephl. Takum 00pa3oM, OH HE BBI3BIBAET cMeleHue (oToanmnapara —
MPOCTO HYXHO NOA0XKIaTh OKojJo 10 cexkyHn (OOBIYHO ATO 3aaepiKKa Mo
yMOJI4aHu10). MHOTHE Kamepbl MO3BOJSIOT U3MEHUTh BpeMs 3aAep>KKu. MoxKHO
YMEHBIIUTH 10 IBYX CeKyHI. [locie HakaThs KHOIKH CITyCKa 4Yepe3 JBE CEKYHIbI
doroanmapar cHuUMaET (IBYX CEKyHI JOCTATOYHO, 4YTOOBI IJ1000€ ABHKEHUE,

BBI3BAHHOC HAKATHUCM Ha CITYCK, l'IperaTI/IJ'IOCB).

1 Haxmute kHonky <DRIVE> ($6).

2 BuibepuTe pexxum aBTOCnycCKa.
® [osopaumsaiite Anck <>,
i®: cbemka yepes 10 c.

Taioke BO3MOXHA CbeMKa C AUCTaH-
LMOHHBIM yrpaeneHrem (L] 155).

i®;: cbeMka vepes 2 c.

Taioke BO3MOXHA CbeMKa G [INCTaH-
LMOHHLIM ynpasneHrem (L] 155).

®)c: cepuitHaA CbeMKa B TeYyeHue
10 ¢ gnA ykazaHHOro YMcna CHAUMKOB

Konuyecteo cHumkoB (2—10) aagaetca
anckoM <€ 3>, Cbemka ¢ AucTaHuUM-
OHHLIM YNpaBneHneM HeBO3MOMXHA.

Pucynok 6 — Mcnons3oBanue TaiiMepa aBTOCIyCKa

HNcnonb3oBanue 0eCipoOBOAHOM CBSI3HU

Emie oqun crioco0, n3dexars IpokaHusi KaMephl IPU ChEMKE CO IITaTHBA —
3arpy3uTh TPUIOKEHWE M1 cMapTdoHA OT MPOW3BOAMTENS Ballel Kamepbl U
YIOPABJISATh CITYCKOM 3aTBOpa TO OECIPOBOTHOW CBSI3M TPSIMO W3 TPUIIOKCHHUS.
Kommanuu Nikon, Canon, Fuji, Sony, Olympus co3nanu miaTHble MPUIOKEHUS, C
X TIOMOIIBI0 MOXHO Ha)XMMaTh Ha CITYCK 3aTBOpa IO CHUTHATY OECpOBOAHOU

CeTH, TaK YTO HUKAKOTO JPOKaHUSI KaMephbl HET BooO1IIe (puc. 7).
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Pucynok 7 — Ynpasnenue no 0ecripoBOJHOHN CBSI3U

[TockonbKy B HalIM JHU OOJBIIMHCTBO KaMep MOCTABIISIOTCS CO BCTPOEHHOU
dyHKIIMEH OecpoBOIHOTO YMpaBICHHs, HACTPOUTh MX OYEeHb mIpocTo. Kpome
TOT0, UCIOJb30BAaHUE TMPUIIOKEHUS Ui OECIIPOBOJHOrO CIycka yao0OHO, Korjaa
Ballla Kamepa HaXOJUTCSA HU3KO (BO3MOXKHO, HAa 3€MIJIE€) WU B TPYAHOJIOCTYITHOM
Mecte. OOBIYHO TaKHe MPUIIOKEHHUS MO3BOJSIOT BaM CHe€NaTh MPEABAPUTEIbHBIN
IIPOCMOTP TOI'O, 4YTO BUAUT Kamepa, W JAIOT BaM BO3MOXXHOCTb H3MEHUTH

HAaCTPOMKH KaMepbl IPSIMO B MPUIIOKEHUU.

YnpasiieHne Kamepoil ¢ NOMOIIbIO KOMIIbIOTEPa

[IpousBoguTenu  1enar0T BCE  BO3MOXHOE, YTOOBI  TOJB30BATEINb,
dotorpadupys, kak MoxkHo pexe mnpuberan k momomu IIK. CoBpemeHHbIE
KaMepbl HE TOJIbKO XOPOIIO CHUMAIOT, HO U 00pabaThIBalOT KaJpbl 0€3 ydacTus
KOMITbIOTEPA, B (PYHKITMOHA Kamepbl BXOIAT: pasnuyHbie d()QeKxTh, padota ¢
dopmarom RAW, coznanne nanopam, pexxum HDR. Kazanoch Obl, G0JBIIMHCTBY
doromobuTeneil komnplOTEp U HE HykeH. Ho B psne ciaydyaeB MCHOIB30BaHUE
dboTokamepsl  (HE3aBUCUMO OT €€  JIOMOJHHUTEIBHBIX  BO3MOYKHOCTEH)
nesnecoo0pa3sHo nMeHHoO B cBs3ke ¢ 11K.

Hanpumep, Hy’)KHO B CUMTaHHBbIE CEKYH[bI MOCIIE€ CIIyCKa 3aTBOPA YBHUAETH
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CHUMOK Ha 3KpaHe HOyTOyka uiu HactojgpHoro IIK — Ttak mpomie oueHutsb
NOJIy4eHHBIA pe3ysbTar. lIpuBszaB kamepy K KOMIIBIOTEPY, MOYKHO HacTpauBaTh
ee npamo Ha IIK. Dro mpuromgurcs, ecnu sl U3MEHEHUS MAPAMETPOB CHEMKHU
nsurath ¢oroanmnapar HeT Bo3MmoxkHocTH (HOJIA), mnu cbemka MpPOUCXOJUT B
MecTe, TJIe TTOMENIaeTcs IN0O0 TOBKO KaMepa, oo ¢gororpad.

CrpaBennmMBOCTH pagud HYXHO CKa3aTh, YTO MHOIO€ 3aBHUCHT OT
BO3MOXKHOCTEM ammapara W JOCTYIIHOTO HMMEHHO Ui HEro IpOrpaMMHOIO
o0ecreyeHnst - 3TO MPOCTOW M OIOKETHBIM CHOCOO MOIKIIOYEHUS Kamepbl —
yepe3 mHyp USB.

Jlis BragenbleB 3epKalbHBIX (hoTokamep Canon Ha caiiTe MPOU3BOIUTEIS
ectb OecmmatHas nporpamma Canon EOS Utility, koTopast Takke UAET Ha JTUCKE B
xoMmiuiekre. IlognepxuBaroTess Kak MoJenu HadaiapHOro ypoBHs — ot 1000D, Tak
u npodeccuonanbHbie Kamepbl Tuna 1D, 1Ds, 5D u 1. n. YTunura ymeer aenartb
MPaKTUYECKA BCE, UYTO MOXET TMOoHanoOuThes Qororpady. A  WMEHHO:
aBTOMATHYECKH 3arpy>XaTb Ha KOMIIBIOTED CHUMKH C KapThbl IaMATH, HACTPAUBaTh
kamepy uepe3 IIK, a Taxxke ynaleHHO 3aJaBaThb NapaMeTPbl CHEMKH H

dboTtorpadupoBaTs yepe3 KOMIbIOTED (pHc. 8).

5 E£OS Utility 3

EOS 90D

JarpyanTe H306paKeHnA Ha KOMNBIOTEP

YaaneHHas ceeMKa

HacTpoiiku dpoToannapara

Pucynox 8 — Mento npunoxxennst EOS Utility
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B 3aBucHMMOCTH OT MOZAEIIN KaMePBI, YEPE3 KOMITBIOTEP MOYKHO 3aJ1aTh TaKUe
HACTPOWKH, KaK UMs BIajenblia, “HPopMalus 00 aBTOpe CHUMKOB U KOIUPAKNTHI,
npoduan 0O0pabOTKM CHUMKOB (MCHOJB30BAaHUE (PHIBTPOB, YPOBHU PE3KOCTH,
HACBIIIEHHOCTH HW300paKeHHWs] M T.1I.), TEPCOHANBHBIN OanaHc Oenoro WiIu
KayecTBO o00pabotkn cuumkoB B JPEG w ap. A m[OTOM HCMONIB30BaTh
IPETYCTaHOBKH B 3aBUCUMOCTH OT CUTYyalMH. BOJBIIMHCTBO HACTPOEK, KOTOPbIE
¢otorpadom He BHIIIOJHAETCSI HEMOCPEICTBEHHO B CBOEH Kamepe.

Camass mosie3Hass BO3MOXHOCTh MNPOrpaMMbl — YAAJICHHOE YIPABICHHE
Kamepoi u ¢otorpadupoBanue B pexkume Live View. Hactpoliku camoii kamepsl B
TOM PEXUME HUYEM HE OTJIMYAKOTCS OT TOrO, YTO MOYKHO JEJaTb HAa CaMOM
¢doroanmnapare. Hampumep, B pexume mpuopuTeTa AuadparMbl MOXKHO MEHSTh
coOCcTBeHHO JauadparmMy, 4YyBCTBUTEIBHOCTh M TMOMPaBKYy OJKCIO3UIMH. B
MOJTHOCTBIO PYYHOM PEXKUME — BBIIECPXKKY, AuadparMy M 4yBCTBUTEIHHOCTH.
Takxe MOKHO BBIOMPATH dbopmar MOJTy4aeMbIX CHUMKOB
(manpumep, JPEG Boicokoro  kadectBa wiu RAWHJPEG), cnoco6 3amepa
9KCIIO3UIIUU U (POKYCHPOBKH.

B EOS Utility Bce HacTpoiiku mapaMeTpoB ChEMKH BBIHECEHBI B OTJIEIHHOE
okHO. OCHOBHOM 3KpaH MOHO HCIOJB30BaTh JAJIsi BUSHPOBAHUS, (POKYCUPOBKH U

Oamanca 6emoro (puc. 9).

E53 0 K20 IS 6 K (S

3MDTh.

Pucynok 9 — Okna nactpoek EOS Utility
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UtoObl BUIETh HAa DKpaHE KOMIBIOTEpA TO, YTO OYJIET CHUMAaTh KaMmepa,
HY)KHO BKJItOuuTh GyHkuuto Live View. Tenepsr mo Haxkatuu Remote Live View
shooting moSIBUTCSI OKHO ¢ M300pakKeHHEM CLIEHBI, KOTOPYIO BUIUT Ballla Kamepa.
K ci0By, 3T0 OKHO MO>KHO HCHOJIb30BaTh HE TOJBKO JUIsl BU3UPOBAHUSA, HO U IS
TOYHOM U BAyMUYNBOH (POKYCHUPOBKH Ha M300paKEHUU.

BonpmmHCTBO Kamep MoaAepKUBAOT (PYHKITUIO pyIHOU (OKYCHUPOBKH. J1Ist
3TOr0 HYXXHO HaBECTHCh Ha ()parMEeHT H300paKEHUs, HCIOJb3YysS HHCTPYMEHT
«Jlymay. Jlamee ¢ mOMOIIBIO KHOMIOK PYyYHOU (POKYCHUPOBKH MOXKHO MEIKHUMH U HE
OYEHb IIaraMu J0OMBATHCS HJICATLHON PE3KOCTH Ha BBIOpAaHHOM (parMeHre.
Hekotopsie Mogenu kamep MOTYT (DOKYCUPOBATHCS aBTOMATUYECKH, B TOM YHCIIE B
peXUMe OIpeneNeHUs JHUlla B KaApe, WM K€ MPOCTHIM BBIOOPOM IMO3MIIMK HA
sKpaHe Uil (POKYCHPOBKH, TOYHO TaK ke, KaK eciau Obl CheMKa MPOUCXOAMIIa HE
yepe3 KOMIIBIOTED.

Taxxe B pexume Live View shooting MOXXHO TOHKO HacTpamBaTh OallaHC
0enoro, MpocTo BbIOMpas B KajJpe 4acTb M300pakeHHs, KOTOPOE JOKHO OBbITh
oenpiM. BakHO OTMETHTB, 4TO JTF000H KaIp MOXKHO Cpasy K€ MOCMOTPETh TOCTe

CHUMKa, UCTIOJIB3Ys KHOMKY Quick Preview.

MunumaabHoe 3Ha4eHune ISO npu cbeMke co IITAaTHBA

Korma cHumaere co mraTtuBa, Aake MpU OYEHb CIAOOM OCBEIICHUM HE
yBenuuuBaiite [SO (1udpoBoil 3KBUBAIIEHT CBETOYYBCTBUTEIHHOCTH ILUICHKH).
Cambie pe3kre W 4YHUCThie (MUHUMYM IIIYyMOB) CHUMKH Kamepa JeJlaeT Mpu
MUHUMaJIbHOM 3HaueHud [SO (st OONBIIMHCTBA CETOMHSIIHUX Kamep 3TO
ISO 100, HO B 3aBUCHMMOCTHU OT TIpou3BoIUTENA, 3HaUeHHEe [SO MoxkeT ObITh BCEro
50 nm 64).

[ToBeimienne ISO pobGamisier mryma QororpadusiM, KOTOPBIA MOXKET
OTpPUIIATEIBLHO CKa3aThCsl HA Ka4yeCTBE, a 3TO He xkenaTeiabHo. (KoHeuHo, eciiu Bbl

CHUMAaeTe C PYK M y Bac HET BbIOOpa, HapUMep, MpU ChbeMKE CBaIbOBI NP c1adoM
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OCBEILIEHUU B ILIEPKBH, Toraa HeoOxoaumo yBenuuuTh ISO st Toro, 4yToObI
BbIJIEp>KKa ObllIa TOCTAaTOYHO KOPOTKOM M HE OBbLIO pa3MbIThIX M300paxenuit). Ho
IpU ChEMKE CO ITaTuBa u30eraiite BbICOKMX 3HaueHuid SO, urto Oyner aenatb

CHUMKHU YUCTBHIMU U pe3kumH (puc. 10).

IS0 speed s
Auto 100 125 160 200 250

320 400 500 640 800 1000
1250 1600

Pucynox 10 — HacTpolika 9yBCTBUTEIIBHOCTH JAaTYMKA U300pKCHHS

CekpeTHoe opy:Kue 115 00/1ee pe3KNX CHUMKOB ¢ PyK

IIpu cheMKe ¢ pyK Ha OTKPBITOM BO3JyXE B CEPEIWHE COJHEYHOrO JIHS,
CKOpee BCEro, CHUMKH MOJIy4aTCs JOBOJBHO pe3KUMHU. [IOCKOIBKY MpH 3TOM CBETa
OyJIeT O4YeHb MHOTO, YTO JJisi CO3JaHusl HU300paKeHHsI 3aTBOP KaMmepbl Oyaer
OTKPBIT TOJILKO Ha MaJFOCEHBKYIO JIOII0 CeKyHbl (BepositHO, 1/4000 cexyHmbI).
[Tpu Takoii CBEpXKOPOTKOM BBIAEPKKE PE3KUIl CHUMOK MOJYYUTCS B OOJBIITMHCTBE
ciydaeB. OMHAKO B YCIIOBHSX HU3KOH OCBEIIEHHOCTH (HampuMmep, B Kade Win
pecTopaHe, Ha BOCXOJI€ WM 3aKaTe COJHIA) JJIs TMOJYy4YeHHUs JOCTaTOYHOIO
KOJIMYECTBA CBETA 3aTBOP JOJKEH OCTABaThCA OTKPBITHIM JOJbIIE — BO3MOXKHO,
HEIYI0 CeKYHIy WM Ooliee (B 3aBUCUMOCTH OT ocBenieHus1). U ecnu Oyaet kakoe-
TO ABUKEHHUE, IOTYUYUTCS PA3MbIThIII CHUMOK.

[Ipu chemKe cO MmTaTHBAa WCKIIOYACTCS JI000E IBIKCHHS KaMEphl, JaXKe
€CJIM 3aTBOP OTKPBHIT B T€UCHHE NBYX MUHYT. KoHeuHO, ObIBAIOT CUTYyallMH, KOTa

CHUMATh CO IITaTHBA HELEIECO00pa3HO MM BOOOIIE HEBO3MOKHO.

16



Nrak, kakoBa ke camasi JIUTEIbHAas BBIAEPKKA, MO3BOJISIONIAS MOIY4YaTh
JIOBOJILHO pE3KHEe CHUMKHU Npu cbeMke ¢ pyk? Okono 1/125 cekynasl. Ecnu
BBIJICpKKa Oynetr OoJsiee NIIUTENbHOM, TO, CKOPEE BCETo, MOJYYUTCS Pa3MbIThIN
cauuMok. Kak cienaTe Tak, 4ToObI BhIZIep)KKa Obuta He poJbiue 1/125? Jlnsa storo
ecTbh cekpetHoe opyxkue: Auto ISO. Ho ero Hyx HO HE MNpOCTO BKIIOYHTH, a
YCTaHOBUTh MaKCHMaJbHYIO BBIACPXKKY QyHkiuu Auto ISO na 1/125 (puc. 11).
[ToaTOMy, HE3aBUCUMO OT TOTO, HACKOJBKO CIaObIM OYJET OCBEIIEHHE, Kamepa
Oynet oOecrieunBaTh BBIACPKKY He mumHHee 1/125. DTo gocturaercs 3a cuer
aBTOMATHYECKOIO BbIOOpA JIOCTATOYHO BBICOKOTO 3HAYEHUS
CBETOYYBCTBUTEJIHHOCTH, TP KOTOPOM BBI MOJTy4YaeTe BhIACPKKY He Oozee 1/125
cekyHael. Ho pa3se moBeimenne [SO He nobapisieT nryma Bammm ¢Gotorpadusm?
Ha, ato Tak, nobasnsger. Ho ecnu y Bac Oynet BbIOOp MEXKIY PE3KUM CHUMKOM C
HEKOTOPBIM IIYMOM WJIM Pa3MBITBIM CHUMKOM, BBl BCETJa MPEANOYTETE PE3KUM
CHUMOK. DTO KOMIPOMHUCC, HO AOCTONHBIN. Kpome Toro, 4To0mI 3TO cpaboTaro,
BaM HY)XHO CHHMaTh B pEXUME Mpuopurera auadparmbl, KOTOPBIM MHOTHE

npodeccuoHabl PEKOMEHIYIOT UCIIOJIb30BaTh.

K3HacTp. wyecTBMTENBHOCTY ISO Makc. BbidepxkKa

YyscTeuT. 1SO ABTO PyuHaa(1/125)
Owana3.eeibopa IS0 100-102400 ABTO
ABT. AKMANAa30H 100-25600 PyuHas

MaKc. BbinepxKa ABTO 1/8000 (1/4000 1/2000 (1/1000 | 1/500
1250 | 1/125 | 1/60 | 130 || 1A5
1/8 1/4 0°s 1" e

ELT0 Nomoiws 0K

Pucynok 11 — Hacrpoiika Beinepsxku mis Auto ISO

IHoJi0:keHue pyk 1Jis 00J1ee pe3KUX CHUMKOB

Hpyroit cnoco6 momyuyeHus: 6onee pe3kux (otorpaduii mpu cheMKe ¢ pyK
— 9TO CTa0WIM3UPOBATh KaMepy M, YIEp>KuBas €€, MOATSHYTb JIOKTH OJIKe K

teny (puc. 12). Takoe mojokeHHE TMOMOTAET 3aKPENUTh KamMepy BalllUM TEJIOM,
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CoXpaHigasd €€ YCTOﬁqHBOCTB n obecrieunBas IMOJIYUYCHHUC Ooiee PE3KUX (I)OTO-

rpaduii. [IpuMeHsTh TaKOM MpUeM MPOCTO, a Pe3yIbTAThl ONPABAAIOT 0XKHJIaHHUS.

Pucynok 12 — IlpaBunpHoe mosioxkeHne pyK Mpu cbeMKe 0e3 mTaTuBa

Hcnoab3oBanue «camMoil pe3koin» auagparmel

Eme onna ynoBka npodeccrnoHanioB — KOT/Ia MO3BOJISIOT YCIOBHUS ChEMKH,
OHM CHUMAaWT ¢ Juadparmoii, KoTopas JaeT MaKCUMAJIbHYIO PE3KOCTh
n300paxenus (AuadparMy OHM YaCTO HA3BIBAIOT «IBIPKOI»). s GoipIinHCTBA
00BEKTUBOB Takas AuadparMa NPUMEPHO HA JBE TOJHBIC CTYNEHH MEHbIIE
MaKCUMaJbHOW auadgparMbl (MaKCUMaJIbHOTO OTHOCHUTEIBHOTO  OTBEpCTHS,
COOTBETCTBYIOIIETO MaKCHUMalbHOMY PacKphITHIO 00bekTuBa). Hampumep, ecnu
MaKCHMaJbHOE OTHOCUTEJIBHOE OTBEPCTHE Ballero oObEeKTHBAa paBHO 1/2 (yacTo
obo3Hauaercs, kak f/2), KOTOPOMY COOTBETCTBYET MUHMMAaJIbHOE AuadparMeHHOe
gucio 2, To npomnyckaem 1/2,8 (2,8) u ycranaBnuBaeM 1/4 (4), T. e. oTCTymaeM Ha
JIB€ TIOJHBIEC HKCHO3UIMOHHbIE cTyneHH. OHaKO Takoe MPaBUJIO CIIPaBEAJIMBO HE
Uis BceX 00BeKTHBOB. Ecnmu 310 He paboTaer ¢ BammM OOBEKTUBOM, TO CaMu
HaliiuTe «caMylo pe3Kyro» auadparmMy OOBEKTHBa, Clels 3a TeM, C KaKUMHU

I[I/Ia(bpal“MeHHI)IMI/I YHCJIaMU ITOJIYHar0TCA CaMbIC PC3KNC CHUMKHMU.
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BreikiouuTe ctaduanzaTop u3odpaxeHus (eCJId OH eCTh)

[IponsBoauTenn 0ObEKTUBOB ClIENATN OJHY BEIIb B TOMOIIH HAM, KOTJa MbI
BBIHYKJIEHBI CHUMATh C PYK MPU CJIa00M OCBEIICHUH (BBIIACPKKA YBEITUUMBACTCS
HACTOJIBKO, YTO (hoTOrpaduy OKa3bIBAIOTCA Pa3MBITHIMHU H3-3a JAPOKAHUS KaMephl
B TEUEHHWE JJIUTEILHOTO BPEMEHHU OTKPBITHA 3aTBOpa). Ee CyTh 3akimtouaeTcsi BO
BCTpPAaUBaHUM B  OOBEKTUB  OINTHYECKUX  CTAOMIM3AaTOPOB  HM300paKEHUSI.
[IpencraBmisiiTe NX KaK MUHUA-TUPOCKOIIBI, KOTOPBIE (PUKCUPYIOT U KOMIIEHCUPYIOT
Ar000€ IBUYKEHUE, U ATO JIEHCTBUTENBHO YyJieCHO. B 3aBucuMocT oT OpeHaa oHu
Ha3bIBalOTCS mo-pazHomy. Hampumep, Nikon nazeiBaer ux VR (Vibration
Reduction— cumxenune Bubpanuii), a Sony u Canon— IS (Image Stabilization —
crabunmuzanus uzoOpaxkenus). [lo cyimiecTBy, Bce OHM J€/IalOT OJJHO U TO KE —
npu JIIOOOM JIBUKEHUU OHHU CTAOMIM3HUPYIOT H300paKEHHE, CO3/1aBaeMOe
00BEKTUBOM, TTOATOMY BHI MOJy4YaeTe OoJjiee pe3Kue CHUMKH. JTa MITyKa MoJie3Ha
TOJIBKO Il ChEeMKH C PyK, HO HE JUIsi CbeMKH CO ITaTuBa. Eciu BaMm yacTo
NPUXOJIUTCS CHUMATh C PYK B YCJIOBHSIX HU3KOH OCBEUICHHOCTH (HAIllpUMep, BBI
cBasieOHBIN (pororpad, cHuMaere B ClIa0OOCBEIICHHBIX IIEPKBax), TO HIIUTE
00BEKTUBBI CO BCTPOSCHHBIM CTa0MIM3aTOPOM, U OyAeTe moidydaTh Oojee pe3kue u
MEHEE Pa3MbIThIC CHUMKH.

OpHako ecnu y Bamero OOBEKTUBA €CTh ONTHUYECKUN CTaOMIM3ATOP
n3obpakeanss VR wm ISu BBl cHuUMaeTe co INTaThBa, TO BBIKIIOUHTE
crabunmuzatop. llpyu BKIIIOUEHHOM cTabMiIM3aTope, Takue OOBEKTHUBBI MOCTOSHHO
UILyT BUOpanuio. Eciiu oHM HU4ero He HaXOAsT, TO OyIyT UCKaTh €€, U 3TOT IOUCK
BUOpaIMy, Korja ee adCoJIIOTHO HET, caM MO ce0e MOXKET BbI3BATh HEOOJIBIIYIO

BuOpanuro (puc. 13).

STABILIZER
DNy = 0FF

Pucynok 13 — Otkirouenne ctabunn3anuu n300paxeHus
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IIpoBepka pe3KOCTH HA YBEJINYEHHOM MacIITade

Korma d¢otorpadus otoOpakaeTcsi B MaJleHBKOM pa3Mepe Ha TaHEeIH
npocMmoTpa ¢oToarmapara, OHa MOYTH BCEraa BBINISIAUT pe3koil. Ho Ha skpane
KOMITBIOTEpA CHUMOK OTOOpa)KaeTcs COBCEM HE TakoH, Kak B kamepe. JloBepsTh
MaJeHbKOMY OJKpaHy KaMepbl HENb3s. YBEIWYMBATh MaciiTad W TIPOBEPSATH
PE3KOCTh CHHUMKOB HAaJI0 €Ile NMpu cheMmKke. Ha 3anHeil maHenum Kamepbl ecTb
KHOIIKa MacmTaOupoBaHus (€€ 3HAYOK BBITJIAIUT Kak JIyIa), KOTopas MO3BOJISET
YBEJIMYUTHh MaciTad, 4ToObl YBHUIIETb, JEUCTBUTEIHLHO JTU HM300paKEHHE PE3KOe
(puc. 14). Eciu npu yBenuueHud maciirada oOHApYKMBAETCS, YTO KapTHHKA
pa3MbITa, TO HEOOXOUMO OYAET MEePECHATh KaJlp, €CIU €CTh Takask BO3MOKHOCTb.
Tak mnpoBepsitoT pe3KocTh MpodHu, MOTOMY UYTO OHU «OOKHIajducCh» Ha 3TOM
CIMILIKOM MHOro pa3. MHOrue CcOBpEMEHHbIE KaMepbl MO3BOJSIOT 3apaHee
YCTAaHOBUTH OMPENICICHHYIO CTENEHb YBeIuueHus (Hanpumep, 4x uim 8x). Takum
00pa3oM, MOXXHO OBICTPO YBEIHWYUTh M300pa’keHHE, HakKaB KHOIKY Ha 3aJiHEl
MaHeIM KaMephl BCETO OJIWH pa3 (BMECTO TOro, YTOOBI Il JOCTHIKEHUS
YKEJTaeMOTr0 YPOBHS YBEIMUYEHUS, MOCIEA0BATEIbHO HAXKUMATh KHOMKY HECKOJIBKO
pa3, a MOTOM TaK >K€ BO3BpallaThCi K MCXOJHOMY). B pyKoBOJCTBE MO
DKCIUTyaTalliil  KaMepbhl MOXKHO Y3HAaTh, €CTh JM (QYHKIOHUS 10 YCTaHOBKE
(UKCUPOBAHHOTO  yBEJMYEHHs, YTOOBI  OJHUM  Ha)XaTHEM  OTOOpPa3UTh

n300paxkeHne 10 TpedyemMoro Macitada U BEpHYTHCSI 00paTHO.
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1 Yeenuusre naobpaxeHue.

& B pEximMe NPpOCMOTPE HEMMMATE
KHOMKY <@, >
Mp# NpocMoTpe NORBAASTCH YBENHYSHHDS
saoDpasedse. MNonoeHWwe YBana4eHHON
obnactd (1) byaet ofobpaxatecA B RpaBow
HUMKHESR YTy SpaHa.

& [MpK K2KOA0M HAKETHN KHOM <5 >
M300pacHaHne YEafWHBEIBTCA.

® [MpW K2KO0M HamaTHK KkHonk <B5-E =
Ma00paaHne yMeHeLaaTcA. [nA nepea-
A0 B MHOBKCHBIR pesoin ([1]334), awe
Pa3 HaMMTE kHonky <8-G5> nocne
NOCASAHEND YMEHb L EHWA.

2 MNpokpyTATe H3obpaxeHWe.
#® eoRACTHEaMKA <5o> < =3 pOKpyYM-
BaRTe W300pakaHWe No BapTUKafM
MW FODME0H TEMN.
® YToDbl OTMEHNTE YEENHYaHME NpM
NPOCMOTPE, HEXMATE KHONKY <[=]>
MK HaxmuTe [ 2].

Pucynok 14 — YBennuenue n3o00paxeHus: B peKUMe IPOCMOTpa

Br100p TOUKY (POKYCHPOBKH

CoBpeMeHHbIE CUCTEMBI aBTO(POKYCHPOBKH OYEHb XOPOLIN B BHIOOPE TOTO,
Ha 4eM Haao (OKyCHpPOBATHCS B CHUMAEMOW CIIeHE, HO OHU HEWACANbHBI U HE
MOTYT YHTaTh MBICITH. BOT moueMy nHoraa, BMECTO TOrO 4TOOBI TO3BOJIUTH KaMepe
BbIOpaTh, 4YTO, [0 €€ MHEHMIO, JOJDKHO OBITh B (POKYCE, MOXHO IPOCTO CKa3aThb
KaMepe, Ha YeM COCpeAoTOunThCsA. HyXHO aenare 3TO, yCTaHaBIMBAas TOYKY
(OKYyCHUpOBKM MpsIMO HaJl TEM MECTOM B KaJape, Ha KOTOpPO€ XOTUM
chokycupoBathes (puc. 15). Touka (OKyCHPOBKH TOSIBISIETCSA, KOTJla CMOTPUM B
Bupouckarens (wim Ha JKK-3KpaH, €Clu UCHONB3YETCS PEKUM DJIECKTPOHHOTO
Bujorckarens Live View mode).
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Pucynok 15 — ®okycupoBka 1o ieHTpaJIbHON TOYKE

Hampumep, npu cheMKe yIUYHOM CIIEHBI, KaMepa X04eT CPOKYCHPOBATHCS
Ha CTEHE B LIEHTPE KaJpa, a Hy>KHO, YTOOBI OHa CPOKYCHpPOBAIACh Ha CTOSIIEM B
CTOpOHE YenoBeke. YTOOBI MEPEMECTHTh TOUKY (POKYCHPOBKH Ha 3TOTO YETIOBEKA,
a 3aTeM cJenaTb CHHMOK, 3Has, 4To OH OyaeTr B (poKyce, HAJ0 HCIOIb30BaTh
JKOMCTUK (WJIM JIUCK, WJIM YTO-TO JIPyroe, Ciay’Kalllee JJis 3TUX IeJed B Kamepe).
MOoKHO TakXke CIenarh 3TO, HaBeAs HEHTPAIbHYIO TOUYKY (Ty, OOBIYHO KpPaCHYIO,
KOTOPYIO BUIHO Ha DKpaHe) MpsIMO HA 4YeNOBEKa, a 3aTeM YACpP>KUBATh KHOIKY
CIycKa 3aTBOopa HakaTol HamoysioBuHY. [lomoBuHHOE Hakatne OJOKHUPYET
(pukcupyer) QOKyCHpOBKY, M TENepb MOXKHO KOMIIOHOBAaTh KaJp TakK, Kak
3axo4ercs, 3Hasg, YTO uYeloBek Oymer B (dokyce. B mrobom cmydae,

CaMOCTOSITENIbHBIN BBIOOP TOUKH (POKYCUPOBKHU CpadbOTaET.

CbeMKa 00LeKTa B IBUKEHUH

[Io ymomyanwio Kamepa TMpPEANoyaraeT, 4To OOBEKT CHEMKH TMPOCTO
HETMOJBUKHO CUJIUT, CTOUT WM JICXKUT, KaK HATIOPMOPT C HECKOJIbKUMHU SI0JI0KaMU
Ha Omrofne. To ecTh ee pexkuM aBTOOKYCUPOBKM HACTPOEH Ha BEIU, KOTOPHIE HE

JABHUI'AKOTCA. Bor MMo4YcMy noJydacTCs TaK MHOI'O Pa3MbITBIX I/1306pa)K€HI/II\/'I, Koraa
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CHUMAETCsl 4TO-TO JBHXKYILEECs, HampuMep, NTHIAa B IOJeTe, NpUpoAa Ipu
CHJIBHOM BETpeE, JIF000M BUJ crIopTa Wik peOeHoK. Ecin 00beKT CheMKU ABUXKETCH,
TO, 4TOOBI TMOJIy4YUTh €r0 B (POKyce, HaJA0 M3MEHHUTHh PEKUM aBTO(OKYCHPOBKU
KaMepbl Ha MpeJHa3HAYEHHBIA /I JBHXKYIIUXCS OOBEKTOB — TOT, KOTOPBIN
HCMOJIB3YET NPOTHO3UpYyHomee ciexenne. [Ipy HanenuBaHWM Ha JBHOKYIIMHCA
00BbeKT, Takon pexxuMm (ukcupyer (O0okupyeT) Pokyc Ha 00BEKTE U BCE BpeMs
COXpaHsieT Takylo (OKycHpoBKy. [IporHo3upoBaHHe OCHOBaHO Ha ONpEIEICHUU
CKOPOCTH Y HAampaBlICHUS [BIKEHUS OOBEKTa B JAHHBII MOMEHT, MO3TOMY
cucteMa (OKYCHUPOBKM KaMepbl MOXKET JIOCTATOYHO TOYHO BBIUUCISATH €ro
MOJIO’KEHUE B CIEIYIOIIMI MOMEHT M, TAKUM 00pa3oM, HEMPEPHIBHO (PUKCUPOBATH
doxyc Ha 3ToM 00bekTe. Ho Takoii mporno3 Toued e Ha 100%, u doxycupoBka
MOKET NEPECKOYUTh Ha JAPYroil OOBEKT, KOTOPBIM MOSBUTCA NEpel HYXHBIM
(Hampumep, cyabs wid (QyTOOTUCT Ha MaTde). TemM He MeHee, TaKOW pPexuM
aBTO(OKYCUPOBKH (cienamuii aBTO(OKYC) 3HAUMUTENBHO Jy4INE CTAaTHYECKOTO
pexuma no ymondanuto. Ha kamepax Canon 3TOT pexuMm aBTOQOKYCHPOBKH Ha
IBMKyIXca o0bekTax HaspiBaeTcs Al Servo (puc. 16), Ha kamepax Sony — AF-
C, a na xamepax Nikon — AFC. Bxmtouute cnegsmumii aBTohOKyC U Bbl YBUIUTE,
KaK YBEJIMUYUTCS KOJMYECTBO PE3KUX CHUMKOB, KOT/Ia Baml OOBEKT Oyxaer
nsuratbes. Kpome Toro, Henmb3s 3a0bIBaTh BECTH KaMEpPy CAMHM 3a JIBIDKYIIUMCS

00BbEKTOM (ITaHOPAMHUPOBATH).

AF mode

Al Servo AF

ONESHOT Al Focus PAISERVO'

[ SET 18]

Pucynok 16 — Cregsiiuii pesxuM aBTO(OKYCHPOBKH
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3aKiIoueHue

MHorue 3HalT, KaK BaXKHO MOJIy4aTh PE3KHE CHUMKH, HO HE BCE 3HAIOT, YTO
UX MOXKHO MMOJy4aTh NpaMo u3 poroanmnapara 6e€3 moctoopaboTku B rpaduuecKux
nporpaMmmax.

OT0 moco0ue TMOMOXKET BaM JelaTh Pe3KHe Kaapbl, 4TOObl H30exaTh
pacnpocTpaHEHHBIX OMMOOK, YTO MPUBOAAT K HEPEIKUM CHHUMKAM.

Ecnu He O6path B pacueT AeHCTBUTENbHBIE MPOOIEMBbI C OOBEKTUBOM, TO B
OOJBIIMHCTBE CITy4aeB MPOOJIEeMO MOsBICHUS HEepe3KuX Gororpaduii BeicTynaeT
HeonbITHBIN ¢oTorpad. Ho mns mogeit ¢ HOIA 310 oObekTHBHas mpobiema
NOSIBJICHUs Hepe3kux ¢ororpaduii. [IpuMeHss W3M0KEHHBIE BBIIIE CIIOCOOBI U
TEXHUYECKUE YCTpOMCTBA NpH (POTOCHEMKE, MOXXHO BBIUTH Ha KayeCTBEHHO
BBICOKHI ypOBEHb MAcCTE€PCTBA W TIOMOJHHUTH CBOE MOPT(HOIMO MHOKECTBOM

OTIUYHBIX (poTorpadmuii.
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COopHUMK Ja0OpATOPHBIX UM TMPAKTHUYECKUX pPaOOT MpeaHa3HayeH st
ctyneHtoB cnenuanbHoctu 35.02.03 «Texunonorust aepeBoodbpadotku» ['BIIOY
PecrryOnuku Mapuii D1 « MapuifCKiil MOMUTEXHUYECKH TEXHUKYM.

[IpencraBieHa TOCIEIOBATENBHOCTh  BBITIONHEHUS  JTAOOPATOPHBIX U
npaktuyeckux pabor no aucuummHe MK 01.02 MeGenbHoe U CTOJSPHO-
CTPOUTENIbHOE MPOU3BOACTBO (Tema 3.2 «/lepeBooOpabaTsiBaroliee 000py0BaHHE
00IIeTo ¥ CIeNUaTbHOTO HA3HAYCHUS).

O6bem nabopatopHbIX paboT - 20 yacoB, MpakTUUECKUX padboT — 44 yaca.
[lepedyenn 1a0OpPaTOPHBIX U TPAKTUYECKUX PAOOT COOTBETCTBYET COJIEPKAHUIO
nporpammel. JlaGopaTtopHble U TpakTHUeckue paboTel (OPMHUPYIOT yMEHHE
CaMOCTOSITENIbHO M3y4aTh, HaXOAHWTh, CHCTEMaTHU3UPOBATh U 0000IIATh HYKHYIO
UHPOPMALIMI0O HEOOXOAMMYIO Jisi MPOPECCHOHANbHOM IMOATOTOBKH OyIyIlIero
CIIELHAIIACTA.

ABTtop-coctaButenb: OxuranoBa M.FO. — npenogaBaTensb BbICHIEH KaTeropuu
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IHHOACHUTEJBHASA 3AIINCKA

VYueOnas gucruminaa MJIK 01.02 «Meb6enbHoe U CTOMSIPHO-CTPOUTETHHOE
npou3BoaACTBO» (Tema 3.2 JlepeBooOpabareiBaromiee 00OpyIOBaHHWE OOIIETO W
CTIIEIUATFHOTO HA3HAYCHUS) BXOJIUT B COCTAB MEKIUCIUTIMHAPHBIX JTUCIATUIAH
npodeccuonansuoro moayis [IM.01 «Pa3paboTka u BelleHHWE TEXHOJOTHYECKHX
MPOLIECCOB  epeBOOOPAOATHIBAIOIIMX —AUCIUIUIMHY MPOrpaMMbl  MTOATOTOBKU
CIICIMAIIUCTOB CcpeaHero 3BeHa 1o crenuaibHocT 35.02.03  «TexHosorus
JepeBOOOPAOOTKIY.

B pe3ynbTaTe 0CBOEHUS TEMbI TUCHUILUIMHBI 00yYarOITUNACS T0KEH YMETh:

— TI0JIb30BaThCS HOPMaTHUBHO-TEXHUYECKOM u TEXHOJIOTUYECKOU
JIOKyMEHTAIlMU MK pa3paboTKe TEXHOJOTUYECKUX MPOIECCOB MeOEIbHOTO
POU3BOJICTBA;

— pa3pabaThiBaTh HECTaHJApTHHIC (HETUIOBBIE) TEXHOJIOTHMUECKHE MPOIECCHI
Ha U3TOTOBJICHUE MTPOIYKIIMH T10 3aKa3aM MOTpeOnuTemnei;

— BBIOMpPaTh TEXHOJOTHYECKOE 000PYIOBaHUE U TEXHOJOTMYECKYI0 OCHACTKY,
MPUCTIOCOOJICHUS, PEXKYIIUN, U3MEPUTETHHBIN HHCTPYMEHT;

— pacCUuThIBaTh MOTPEOHOCTH PEKYIIETO HHCTPYMEHTA, MPOU3BOIUTEIHLHOCTD
000py/I0BaHus, OTIPEACISATE €T0 3arpy3Ky.

B cootBetrcTBHM ¢ yueOHBbIM mmaHoM Ha u3ydeHue MJIK 01.02 «MebensHoe
U CTOJISIPHO-CTPOUTENIbHOE MNPOU3BOJACTBO» (TeMa 3.2 JlepeBooOpabaThiBaroiiiee
o0opynoBaHrEe OOIIET0 W CIENHAIbHOTO HazHaueHus) 216 4dacoB, B TOM 4YHCIIE
44 yaca — npakTuueckue padotsl, 20 4acoB - 1abopaTopHbIie PabOTHI.

BrimonHenne  cTyAeHTaMuM TMPaKTHYECKHX W JIaOOpaTOPHBIX  padoT
HaIpaBJICHO Ha:
— 0000111€HMe, CUCTEMATHU3alUlo, YIIIyOJIeHHWEe, 3aKperyieHue IOJyYeHHBIX
TEOPETUYECKHUX 3HAaHUH MO0 KOHKPETHBIM TeMaM Y4eOHOU TUCIUIIINHEI,
— ¢opmupoBanue obnmx kommeteruit OK 1-7;
— (opmupoBaHue 31eMEHTOB MpodeccuoHanbHblx kKomnereHuuid IIK 1.3,
[1IK 1.4., IIK 1.4.
Llenpro mpakTUYECKUX M JaOOpPaTOpPHBIX padoT sBisieTcs (PopMUpOBaHHE
NPAKTHUECKUX  YMEHUH, HEoOXOOUMBIX B  TMOCIEAyomeld y4eOHoil U
poheCCUOHATIBHOU JIEATEIIbHOCTH.

CopepxaHne TMpakTHYECKHMX U JabopaTopHbix pador mo MJIK01.02
«MebenbHOE M CTOJISIPHO-CTPOUTEIBLHOE  MPOU3BOACTBO»  (Tema 3.2
JlepeBooOpabateiBatomee 000OpyAOoBaHUE OOMIETO W CIEIHATBHOTO HA3HAYCHUS )
HAIpaBJICHO Ha peanu3auuio TpeboBaHuil denepasbHOro TroCyIapCTBEHHOTO



oOpasoBarenbHOro crangapra mno crnenuanbHoctd 35.01.02. «TexHomorus
epeBOOOPAOOTKIY.

IIpakTrueckoe 3aHATHE BKIIFOYAET CIEAYIOINE CTPYKTYPHBIE JIEMEHTHI:
1) MHCTpYKTaX, MPOBOAMMBINA MPENOIaBATEIIEM,
2) camocTosTeNbHAs ACSITENbHOCTD CTY/I€HTOB,
3) aHanM3 U OLIEHKA BBIIIOJIHEHHBIX Pa0OT.

KoHTpob 1 olieHKa pe3yabTaToOB BHITIOJHEHUS 3a/laHUi HA MPAKTUIECKUX U
7ab0paTOpHbIX paboTax HampaBieHbl Ha MPOBEPKY OCBOEHUS YMEHMWA,
MPAKTHYECKOTO OMbITA, Pa3BUTHS OOMMX M (opMUpOBaHUE MPOodeccrnoHATbHBIX
KOMIIETEHIIUH, ONpeAEIEHHBIX MPOrpaMMol yueOHON JUCIMILIIUHBI.

OneHky 3a BBINOJHEHHWE 3aJaHUM Ha TMPAKTHYECKUX M J1a0OpaTOPHBIX
3aHATHUAX BBICTABIAIOTCS MO MATUOAIBHOW CHUCTEME M YUYUTHIBAIOTCS Kak
II0KA3aTeJIM TEKYIEH YCIIEBAEMOCTH CTYIEHTOB.

CnenunajbHble YCJIOBHS JJISA JINI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMU
310POBbS

B nporecce o0yueHus sl CTYJ€HTOB C OIPAaHUYEHHBIMU BO3MOMXHOCTSIMHU
3I0POBbsl IIPUMEHSIOTCS CIENUAIM3UPOBAHHBIE TEXHUUYECKUE CPEACTBA NpUEMa —
nepenaun yuyeObHoi mHpopManuyd B AOCTYNMHBIX ¢opmax. s crmabocmplmaniinx
UCTIONIB3YETCsl IepCOHaNbHas HHAYKIIMOHHAsI cucTteMa Induction [Mopr.

OOydeHne CTyACHTOB C HApPYyIICHUSMHU CIyXa BBICTPAWBAIOTCA HA OCHOBE
HArJISIAHOCTH, WHIAWBHUAYyaTu3alluid, KOMMYHHKAIIMU. AKTYyalbHO HCIOJb30BAaHUE
MPAKTUKKU OINEPEekKAIoONIEro YTeHUsl (M3y4eHHs) COJEp KaHUs MPAKTUYECKON WU
JabopaTopHOil palOOTBl ISl JIydllled OpHEHTAllMM B BOCHPHUSITHM HOBOW
uHdopmaruu. [Ipu MHCTpyKTa)ke HEOOXOAMMO MeNaTh aKIEHT Ha apTUKYJISIUU
1eJarora, TOBOPUTh TPOMKO M 4eTKO. OCHOBHBIE IMOHSTHUS U3y4aeMOro MaTepuasa
HEOOXOMMO OOBSICHATH OMOJHUTENBHO, ISl JIYYIEro YCBOCHHUS CIEeUUATbHON
TEPMHHOJIOTHH ¥ TIPO(HECCHOHATHFHON JIEKCUKH HEOOXOAMMO KaXKIbIi pa3 MHcath
Ha JJOCKE HOBBIE TEPMUHBI U KOHTPOJIUPOBATH UX YCBOCHUE.

BrimonHeHne MpakTHYecKuX U Jab0paTOPHBIX padOT B Mapax CIOCOOCTBYET
Pa3BUTHIO CIIOBECHON KOMMYHHUKAIIUN Y CTYJICHTOB.



KpuTepun olleHKH NPAKTUYECKHUX H
JIadOpaTOPHBIX padoT

Ne | Oyenusaemvie |  Memoowl Kpumepuu oyenxu

n/n HABbIKU OyeHKU «5» «4» «3» «2»

1 Otnomenne k|Habmione- |Bce marepuansi |[lo Bemonse- |Beimmonnen-  |He
pabote HUE PYKOBO-|TpPEICTaBICHbl |HHUIO padoThl|Has  paboTa|BBIMOIHIII

TTATETIS, B YKa3aHHBIH |eCTh UMEeT MHOTO |paboTy, He
MIPOCMOTP CPOK, He |HeOopIIe  |3aMedaHuit VIOXKHUICS B
MaTepua-JioB | TpedyroT 3aMevyaHus OTBEJICHHOE

JOTIOTHUTEIIFHO BpeMsl

ro BpEeMEHH Ha

3aBeplICHHE

2 Crnocobnocts  |[Ipocmorp | Yerko Nwmeer UcneiteiBaer | bonbiioe
BBITMIOJHATH MaTEepUajoB |BBINOIHSIET HEOOJbIINE  |3aTPYJHEHUS |YUCIO
paboty HEOOXOIUMBIE |3aTpyAHEHMs |IpH ommnbOK B

3a/1aHusl. npu BBIMIOJTHEHUH | BHITIOJTHEH-
BBITIOJTHE-HUM | 33JIaHUH. HBIX
3aJlaHuM. 3a/laHusX.

3 YMmenue Hab6monme-  |bes Tpebyrores TpeOyroT He cmocoben
UCIIONIb30-BaTh |HUE JOTIOTHUTENIBH | HEOOIbIINe 0O0JIBIINX UCIIOJIB30-
MOJTy4YeHHBIE PYKOBOJUTEI |BIX TOSICHCHHI | IOTIOTIOHHA- | TIOSICHEHUH BaTh 3HAHUS
paHee 3HAHUA U |5, MPOCMOTP |(yKa3aHHI) TeJIbHBIC npu
HABBIKH MIPH | MATEPUAJIOB | HCTIOJIB3YIOT TIOSICHEHHUS BBITIOJTHCHAH
BBIMIOJTHEHUH paHee 3a/laHuH.
KOHKPETHBIX MOJTy4YeHHBIC
3a/1aHuit HABBIKU u

YMCHHUSI

4 Odopmnenune |IIpocmorp |Pabota Ectp 3HauUTEINb- Pabota

paboThI MaTepuaioB |odopmiieHa HeOOobIINe HOE BBITMIOJTHEHA
COTJIaCHO MIOMapKH, KOJIMYECTBO | HEOPEKHO
MPUHSITHIM UCIIPABIICHUS |HCIIPABJICHUH,
TpeOOBaHUSAM IIOMapoOK

5 VYmMmenue CobecenoBa |I'pamoTHO UcneiteiBaer |UcneiTeiBaeT |Iloka3niBaeT
OTBEYATh Ha |HUE OTBEYaeT Ha |HEOONbIINEe  |3aTPYAHCHUS |HE3HAHUE
BOTPOCHI, MOCTaBJIEHHbIE |3aTPYAHEHHs] |IPHU OTBETE Ha |MpeaMera
MOJIb30BATHCS BOIIPOCHI, MpU OTBETE HA|HEKOTOPHIE npu  OTBETE
npodeccuo- UCTIONB3YS HEKOTOpHhIE BOMPOCHI Ha BOIPOCHI,
HaJIbHOU u npodeccuo- BOIIPOCHI Y3KUHI
o0meit HAJIBHYIO Kpyro3op,
JIEKCUKOW  MpH JeKkcuky. Yerko OTPaHUYECHH
coadye OTYETHOU BUIUT LENIb BIi
paboThI CJIOBapHbBIN

3amac




Ne

TP (JIP)

10.
1.
12.

13.

14.

TemMaTnuecKN MJIAH BHINMOJHEHUA

NMPAKTHYECKUX H J1a00pPaTOPHBIX padoT

CopepxaHue NpakTUYECKUX U J1a00paTOPHBIX padoT

Tema 3.2 /lepeBooOpadaTsiBaomiee 000pya0BaHue
0o011ero ¥ cnennaaIbLHOr0 HA3HAYCHUS

1. Pe3anue 1peBecHHBI H epeBOPEKYIINH HHCTPYMEHT

JIP Nel Brigenenne oCOOSHHOCTEH MPOIECCOB CTPYKKOOOpa30BaHUS
IIPYU pa3IMYHbIX IIPOLIECCaxX pe3aHus

JIP Ne2 [IpoBepka kauecTBa U TOYHOCTH MU3TOTOBJICHUS MU

IP Nel OmnpeneneHue o0COOCHHOCTEH MPUEMOB TIOJATOTOBKH |
YCTaHOBKH ITHJI B CTAHOK

JIP Ne3 [IpoBepka kauecTBa U TOUHOCTH U3TOTOBJICHUS HOXKEH

ITP Ne2 Omnpenenenne ocOOEHHOCTEH MPUEMOB MOATOTOBKH HOXKEH K
pabote

ITP Ne3 Ormpenenenne 0COOEHHOCTEH KOHCTPYKIIMU HOXEBBIX BaJOB U
T'OJIOBOK

JIP Ne4 TIpoBepka kadecTBa M TOYHOCTH M3TOTOBJICHUS (pe3

JIP  NeS Omnpenenenne OCOOEHHOCTEM KOHCTPYKLIIMHM CBEpll U
J0J10€)KHOTO UHCTPYMEHTA

2. DJieMeHTBI J1epeB0o00OpadATHIBAIIIMX CTAHKOB, pacyer
PEeXXNMOB pe3aHus

ITP Ne4 PacyeT CkOpOCTH pe3aHus U MOoJauu

ITP NeS PacyeT cuiibl 1 MOIIIHOCTH PE3aHUS JPEBECUHBI

ITP Ne6 Pacuer romoBoit moTpeOHOCTH PEKYIIETO HHCTPYMEHTA
ITP Ne7 PacueT npou3BOAUTEIHHOCTH 000PYIOBAHUS

ITP Ne8 Pacuer 3arpy3ku 000py10BaHUS

3. Knaccupukanusi, npuHoMnm padoTbl TEXHOJOTHYECKOIo
000pyI0BaHUs 001IET0 U CHENHAJIbHOI0 HA3HAYECHUS

JIPNe6 Pacuer pexuMOB pabOTHI KPYTJIOMHIBHOTO YHHBEPCAIBHOTO

Hopma
BPEMEHHU,
qac

64

16

10

20



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

31.

CTaHKa Ha OCHOBC U3YYCHUA KUHEMATHICCKON CXEMBI

JIP Ne7 Pacuer pexxuMoB pabOTHl IPOA0JIbHO-(DPE3EPHBIX CTAHKOB Ha
OCHOBE M3YYEHUS] KHHEMAaTHYECKOM CXeMbI CTaHKa

JIP Ne8 Pacuer pexxmMoB paboOThl ()pe3epHBIX CTAHKOB HAa OCHOBE
W3YYCHHSI KHHEMATHYECKON CXEMBI CTaHKa

JIP Ne9 Pacuer pexxuMoB pabOThl IIMIOPE3HBIX CTAHKOB HAa OCHOBE
M3Y4YEHHs] KHHEMATUYECKOM CXEMBbl CTaHKa

JIP NelQ Pacuer pexxuMoB paObOThI HITH(OBATIHHBIX CTAHKOB Ha OCHOBE
M3yYeHUS] KHHEMaTHUECKOW CXEMBI CTaHKa

IIP Ne9 OszHakomyieHHME C KOHCTPYKIHMEH 0OOpydOoBaHUS A
MOJTOTOBKH ILJIUT K OOJIUIIOBKE

P Nel0 O3HakOMJICHHE C KOHCTPYKIIMEH OOOpYIOBaHHS IS
OOJIMIIOBKE IIACTeH

ITP Nell OsHakomlIeHHE C KOHCTPYKIIMEH OOOpYIOBaHUS IS
CO3/IaHUS 3aIIUTHO-JIEKOPATUBHBIX TOKPBITHI

ITP Nel2 O3nakomieHHE ¢ KOHCTPYKIIMEH 00OpYyMOBaHHS IS COOpPKH
PaMOK M KOPIYCHBIX U3JIEIHA

TP Nel3 OsHakomlIeHHE C KOHCTPYKIIMEH OOOpYyIOBaHUS IS
M3TOTOBJICHHS] OKOHHBIX U JIBEPHBIX OJIOKOB

4. Hananka nepeBooopadaTbiBalOIero 000py10BaHus

IIP Nel4 IIpoBepka TreoMEeTpUUECKOW TOYHOCTH JICHTOYHOMMJIBHBIX
CTaHKOB

ITP NelS Ilpoepka reoMeTpUYecKOM TOYHOCTH KPYIJIOMUIbHBIX
CTaHKOB

ITP Nel6 [IpoBepka reoMeTpU9IeCKOH TOYHOCTH MPOAOIBHO-(DPE3EPHBIX
CTaHKOB

ITP Nel7 [IpoBepka reoMeTpuueCKOl TOYHOCTH (DPE3EPHBIX CTAHKOB
ITP Ne18 I[IpoBepka reoMeTpu4eCKO TOUHOCTH IIUMOPE3HBIX CTAaHKOB

P Nel9 [IIpoBepka TreOMETPUYECKOM TOYHOCTH  CBEPJIUIIBHO-
Ma30BaJbHBIX CTAHKOB

ITP Ne20 [TpoBepka reoMeTpUueCKOd TOYHOCTU JOJIOEKHBIX CTAHKOB

IMP Ne21 [IIpoBepka TE€OMETPHUYECKOW TOYHOCTH NUTH()OBAIBHBIX
CTaHKOB

18



32

ITP Ne22 PazpaboTka MeponpusiTUl 1O OOECHEUEeHUI0 PUTMHUYHOMN
paboThI TEXHOJIOTUYECKOTO 000PYA0BaHMS

JlabopaTopuble pa6oThl — 20 yacoB; mnpakTudeckue padornbl -44
yaca

10



JlabopaTopHnasi padora Nel
Tema: Brigenenne 0coOCHHOCTEH MPOIECCOB CTPYKKOOOpa30BaHUS TPHU
Pa3IUYHBIX NPOLECCAX pPE3aHUs.

[{enn: V3yueHue TPOIECCOB CTPYKKOOOpA30BaHHUS TPU  Pa3TMIHBIX
polieccax pe3aHusl.

[TpubGopel ¥ MaTepualbl: pyOaHOK, 00pa3lbl MUIOMaTeprana XBOMHBIX WM
JUCTBEHHBIX mopo ceuennem 40*40*400 mm, kapanai, JMHEHKA.

Ilepen BBITOTHEHNEM 3aJaHUS] CTYIEHTBI JOJKHBI H3YYUTh TEOPHUIO BOIIPOCA
C TIOMOIIIBIO KOHCTIEKTA JIEKIIUI 1 Y4eOHOM JTUTEPaTYPHI.
[Tops10K BBINONIHEHNS 1a00pPATOPHON pabOTHI

1 [IpocTporath CTPYXKy C IIOMOIIBIO pyOaHKa MNpHU TMPOAOILHOM,
MIOTICPEYHOM M TOPIIOBOM PE3aHHHU
2 Hcronp3ys oOpasibl CTPYKKH 3alloIHUTH TadauIry 1
Tabmua 1
Nem Bubl cTpyxku Cxema Kparkas
0l XapaKTePUCTHKA

1. Crpyxkoo0pa3oBaHHe MPU PE3aHUU TONEPEK BOJOKOH
1.1 CIIMBHASA
1.2 >rnemMeHTHas CKajabIBaHUS
1.3  snemeHTHas uzruda
1.4  »smemeHTHas OTphIBA
2. CtpyxK000pa3oBaHue MpU Pe3aHUHN BOJIb BOJIOKOH
2.1  crnwupanpHad
2.2 MHOroyroJybHas
3. CrpyxkkooOpa3zoBaHHUE NIPU PE3aHUU B TOPEL]
3.1  cinuBHas

3.2 sieMeHTHas CTPYKKa
CKaJIbIBAHUS

3. CoctaBUTH BBIBOJIBI IO paboTe

11



1) 1.K kakoMmy Tumy mporecca CTPyKKOOOpa30BaHUSI OTHOCHUTCS 0OpazoBaHuE
CIIMBHOU U 3JIEMEHTHOU CTPYKKH
2) 2.Ykaxure rnapamMeTphl, XapaKTEPU3YIOLINE Ka4yeCTBO

CTPYKKHU
3) 3.VkaxuTe ycloBUS OOECIEUYEHHsS] BBICOKOTO KayecTBa 0OpabOTKH 3aroTOBOK

pe3aHueM

4) HazoBute crienuanbHble YCTPOWCTBA, HCIONB3YyEMbIC ISl MPEIyNpPesKICHUs
HEPOBHOCTEN Ha 00pa3oBaHHOU MOBEPXHOCTH
pe3aHus

12



JlaGopaTopHnasi padora Ne2

Tema: IIpoBepka kauecTBa U TOYHOCTH U3TOTOBJICHUS ITHJI

[{equ: Onpenenenye Ka4eCTBA U TOYHOCTH U3TOTOBIICHUS KPYIVIBIX, PAMHBIX
Y JICHTOYHBIX ITUJI.

[IpuGopel ¥ Marepuanbl: MWUIbl KpPYyIJble, METAUIMYECKUH METp,

TPaHCIOPTUP, pYJEeTKa, MHUKPOMETp, Ha0Op UIYNOB, IOBEpPOYHAas JHUHEHKA,
ITAaHT€HUMPKYJIb, KApAHAAI, IHUPKYJIb.

HopmaruBnas nureparypa: [OCT 980-80 «Ilnmbr kpyrisle IIOCKHE IS
PACIMIIOBKU JPEBECUHBDY.

Ilepen BBINOIHEHNUEM 3aJaHUS CTYIECHTBI JOJKHBI U3y4UTh TEOPUIO BOIIpOCa
C MIOMOIIIBIO KOHCIIEKTA JIEKIUI 1 y4eOHOU JUTEepaTypBhl.

[Topsimok BeITOTHEHMUS JIA0OPATOPHOI PAOOTHI

1 IIpousBecTH BU3YyaJIbHYIO OLICHKY IHJIBI.

2 Ha nuie He T0MKHO OBITh TPEUIUH, BOJIOCOBUH, PACCIOCHUM, TUICH, 3a00UH,
YEPHOBHH, BBIKPOIITNH, TIOJKOTOB, 3ayCEHIIEB, IMOJIOMOK 3yObEB, KOPPO3UH,
yIapoB OT MOJIOTKa TIyounoi 6omee 0,05 M.

3 IIpowusBecTH OLIEHKY Ka4€CTBA KPOMKH LIEHTPOBOTO MOCAJOYHOTO OTBEPCTHUS
MIAJIBI.

4 KpoMKHM MOCaJOYHOTO OTBEPCTHUS JOJKHBI OBITh MPUTYIUICHBI, 3aTSXKKa OT
LITAMIIOBKM HE JOJKHA npeBbimarh 0,1 mm.

5 Berueptuth GopmMy 3yda MUIBI MMyTEeM HAJTOKEHHS TGl HA JIUCT Oymaru
(He meHee 3 3yOneB).

6 Hanectu u omnpenenuTh YrioBble MapameTpbl 3y0a MUIIBI ¢ MOMOIIBIO
TPaHCIIOPTHUPA.

7 OTKIIOHEHHUS 3HAYEHU MEPEIHETO YIJia U yIila 3a0CTPEHUSI B COOTBETCTBUU
¢ T'OCT 980-80 He M0JKHBI TIPEBHIMIATE +2°.

8 Ilo ¢opme 3yba muibl W 3HAYECHUSIM YIJIOBBIX IapaMETPOB YKa3aTh
Ha3HAYCHUE TTUJIBI.

9 Ilyrem u3MepeHHUs] PEXKYIIETO MHCTPYMEHTA OMNPEACIIUTH JUAMETP MHJIbI
(MM), AMaMETp TOCATOYHOTO OTBEPCTHS (MM), KOJUYECTBO 3yObeB (IIT.),
BBICOTY 3y0a (MM), TOJNIIUHY TWJIBI (MM) (M3MEpUTH 3HAYEHUS HE MEHEE ,
4yeM B 6 TOUKaX U OMPENeIIUTh CPEIHEE 3HAUCHHE).

10 OnpenenuTe OTKIOHEHHE OT IJIOCKOCTHOCTH MWJIBI Ha KaXIOW CTOPOHE
JTUCKA C TTOMOIIIbIO TTOBEPOYHOM TUHEHKH U Ha0Opa IIYTIOB.

11 JlonmycTuMble 3HAYEHHUSI OTKJIIOHEHUM IUIOCKOCTHOCTH IPU AUAMETPE THCKA
10 450 mm — He Oonee 0,1 Mmm; pu muamerpe mucka 450-800 mm — 0,2 mMwm;
npu auamerpe aucka 800-1000 mm — 0,3 mm.

13



12 OnpenenuTh pa3sHOTOJNIIMHHOCTh NWJIBI (MM) C MOMOILIBIO MHKPOMETpPA
(mpousBectn He MeHee 10 M3MepeHMl B pa3HBIX TOYKAX, ONPEICIHUTH
cpeaHee 3HauCHUE).

13 JlormycTuMbIe 3HAYEHUs OTKJIOHEHHH PAa3HOTOJIIMHHOCTA IPU JUAMETPE
nucka 1o 450 mm — 0,05 mMm; ipu auamerpe aucka - 450—800 mm — 0,08
MM; Tipu quametrpe aucka— 800-1000mMm — 0,1 mmM.

14 OnpenenuTs MO BBHIYEPUCHHOMY 4YEPTEXKY NWIbl IIar 3yObeB IMHJIBI
(mpousBecTH HE MeHee 4 u3MepeHuil).

15 Pa3HocTes AByX IOOBIX MIaroB 3yObeB MWUIIBI HE JOJDKHA MPEBBIIIATH
CIEIYIOIMNX OTKIIOHCHUM:

16 mar 3yoseB 1o 10 mm — 0,4mMm; mar 3yoseB10-20mMm — 0,6MM; miar 3yOneB
20-40 mm - 1,0mm; mar 3yoseB40-60Mm — 1,5MM; mar 3yobeB 6osee 60 MM
— 2,0 MM.

17 Ilpou3BecT BU3yaJbHYI0 M AHAJIUTUYECKYIO OLIEHKY MPAaBHUIBHOCTU
3aTOYKH MUJIbI MO CIEAYIOIUM MapameTpam:

— 3yObsl TOJDKHBI UMETh OAMHAKOBBIA MPOGWIb (OJWHAKOBBIM IIar, BBICOTY
3yObeB, YTIIOBBIC TTAPAMETPHI);

— BEpHIMHBI 3yObEB JOJDKHBl HAXOAUTHCA HAa OJHOW  OKPYKHOCTH
(rpaduueckoe onpeeneHue);

— JTHO BMAJUHBI MEXAY 3yObSMH JOJKHBI UMEThH IJIABHOE 3aKPYTJICHHUE;

— 3yObsl MUJ HE JOJKHBI UMETh 3aBOPOTOB, 3aCHHEHHS KOHYHMKOB U JAPYTUX
neheKToB (MepeyrCIInTh);

— 3aTOYeHHbIE 3yObsl HE JOJDKHBI MMETh OJIeCKa Ha yrojikax, oOpa3oBaHHBIX
[EPECEUCHUEM KPOMOK.

18 CnenaTth BBIBOABI MO paboTe 0 coOTBETCTBUHM bl TpeGoBanusiM ['OCT
980-80 «IInbl KpyTiIbIe IIOCKUE ISl PACTIUIIOBKH IPEBECUHBD.
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IIpakTnueckas padora Nel

Tema: Onpenenenrie 0COOCHHOCTEH MPUEMOB MOATOTOBKU M YCTAHOBKU IMHJI
B CTAHOK.
eJlb: HAy4YUTh CTYJICHTOB COCTaBJIATh TEXHOJIOTUYECKYIO
MOCJIEIOBATEILHOCTD MOJATOTOBKH U YCTAHOBKH IMUJI K paboTe.
3ajaun paboThl: COCTaBUTh HWHCTPYKIMIO C TMEpPEYHEM OMepaluii 1o

MOATOTOBKE U YCTAHOBKE MUJI B CTAHOK.
ObecneunBaroOlMe CPEJCTBA: NPUMEPHBIA IEepeyeHb oOlepanui 1o

NOATOTOBKE M YCTaHOBKE  mWJ, ydyeOHMK -  Amamuukuii  B.B.
JlepeBooOpabaTeIBaOmue CTAaHKA W WHCTPYMEHTBI: yU4EOHWUK IS cpea. mpod.
obpazoBanms / B.B. Amamunkuii, B.B. Amamumnkwii. — 2-¢ u3ag., crep. — M.:
N3natensckuii ieHTp «Akagemus», 2006. — 400 c. (I'maBa 20 c.164-182).

TpeboBanus k oT4eTy
[IpakTuueckass pabora [0bKHA OBITH BBITIOJIHEHA B TETpagu  JUis
MPaKTUYECKUX PadoT, MOJDKHA COJICPKaTh: Ha3BaHWE W HOMEP PaOOTHI, IENH U
3aJ1auu; OTMIMCAHHBIA X011 paOOTHI; BBIBOJIBI TIO PE3YIbTaTaM PabOTHI.

IopsiioKk BbINOJIHEHUS PadOThI

1) 3apucoBaTh B TeTpagu cxemMy 0003HAYEHUSI MECTHBIX JI€(PEKTOB MOJIOTHA ITHJIBI
2.Mcionw3yst OMOPHBIA y4eOHUK 3amucath B TaOIUIly | OCHOBHBIC Omepanuu
MO0 TMOATOTOBKE MHUJ, CIOCOOBI M TMPHUEMbl BBIMOJHEHUS KaXKIOW Omepaluu,
MIPUMEHSAEMOE obopynoBaHue 151 KOHTPOJIbHO-U3MEPUTEIIbHBIE
NPUCTIOCOOJICHHS, TEXHUYECKHEe TpeOOBaHUS 10 TOYHOCTH JIMHEHHBIX U
YTJIOBBIX TapaMETPOB.

2) 3amnucatb OCHOBHBIE YCJIOBHS MPU YCTAHOBKE MUJT B CTAHOK.

3) Cnenatb BBIBOBI IO paboTe.

Tabmuma 1
KontponsHo-
. IIpumensemoe TexHuueckue
Nen/m Tlepeuens omeparuit HU3MEPUTEIIbHBIE
obopynoBaHue TpeOOBaHUS
MPUCTIOCOOICHUS
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JlaGopaTopnasi pabora Ne3

Tewma: IIpoBepka kauecTBa U TOUHOCTH U3TOTOBJIEHUS HOXKEH.

[{enu: OnpeneneHre KauecTBa U TOUHOCTH U3TOTOBJIEHUS MIIOCKUX HOXKEH C
MPSAMOYTOJIBHOW PEXKYILEN KPOMKOM.

NHCTpYMEHTBI U MPUCTIOCOOICHUS: HOXKHU TJIOCKHE, METAUIMUECKUNA METp,

TPaHCIOPTUP,  MHUKPOMETp,  HA0Op  WLIymnmoB,  IMOBEpOYHAas  JIMHEHKa,
ITAaHTESHINPKYIb, KapaHJalll, MIULTUMETpoBasi Oymara (popmatr A4).
HopmaruBras smreparypa: ['OCT 6567-75 «Hoxwm miockue ¢
MPSIMOJIMHEMHON PEeXyIIeH KpOMKO 1Jis (hpe3epoBaHUsD.
Ilepen BeIMOIHEHUEM 3a/1aHUS CTYACHTBI JOJDKHBI U3yYUTh TEOPUIO BOIIPOCA
C MIOMOIIIBIO KOHCIIEKTA JIEKIUI 1 y4eOHOU JIUTEepaTypHl.

[Topsimok BeITOTHEHMS JIA0OPATOPHOI PAaOOTHI
1. ITpou3sBecTu BU3yaIbHYIO OIIEHKY HOXKA.

Ha moBepxHOCTAX HOXa HE JODKHO OBITh TPEIIUH, PacCIOCHUH, PaKOBHH,
3a3yOpHWH, YEPHOBUH, BBIKPOILIKH, MTO/I)KOTOB, 3ayCEHIIEB, KOPPO3UHU.

2. Berueptuth GopMy MOMEPEUHOTO CEUYEHHS HOXKAa MyTEM HAJIOKEHHUS HOXKa Ha
JIUCT MUJUTUMETPOBOM Oymaru.

3. Hanectu u onpenenuTs yrioBble apaMeTpPhbl HOKa C MOMOILBIO TPAHCIIOPTHPA.

4. Omnpenenuth TabapuTHbIE pasMepbl HOka  L(mm), B(mm), S(MM) momoribio
METALTMYECKOTO METPA.

5. OnpenenuTs pa3HOTOJIIMHHOCTh HOXKA ITyTEM M3MEPEHHMS! TOJILMHBI HE MEHEE,
yeM B 3 Toukax. JlomycTMMble 3HA4Y€HHsI PA3HOTOJIIMHHOCTH HE JOJIKHBI
npesbimath: 0,05Mm 11 HOxker TonmuHor 3 MM 1 0,1 MM 1711 HOXKEW CBBIIIIE
6 MMm.

6. OnpenenuTs HEPABHOMEPHOCTh IIMPUHBI HOKA HE MEHEE, 4eM B 4 TOYKax.
JonycTuMble 3HaY€HUsI HEPABHOMEPHOCTHU MIUPpUHBI HOXka - 0,1 Mm Ha 100 MM
JUTVHBI.

7. OnpenenauTs OTKJIOHEHUS OT MPSIMOJIMHEWHOCTU PEXYILIEH KPOMKH, UCIOJIb3YS
YEepTEK HOXKA, TOBEPOUYHYIO JIMHEWKY, Ha0Op IIynoB. J(omycTUMbIe 3HAUYEHHUS
OTKJIOHEHHHA OT NPSAMOJMHEWHOCTH: pexylerd KpoMku Hoxa — 0,025Mm,
nponoabHoi rpanu — 0,1 MM Ha 100 MM 1JIMHBL.

8. Omnpenenutb OTKIOHEHUS OT MEPHEHIUKYIISIPHOCTH TOPLUOBBIX T'PAHEN HOXKa K
IPOIOJILHOM TpaHu. JIONyCTUMBIE OTKIIOHEHHS HE JOJUKHBI IPEBBIATE: 2° IIpH
IMUPUHE HOKA 10 75 MM 1 1° TIpu mmprHe HOXa CBBIIIE 75 MM,

9. OmnpenenuTs HAJIMYHE KPHUIOBATOCTH HOKA C TOMOIIBIO TOBEPOYHOM JIMHEUKHU.
KpbI10BaTOCTE HOKEN HE JOIMYCKAETCS.

10. OnpenenuTs NPOAOIbHYIO U MONEPEUHYIO0 BOTHYTOCTh MEPEAHEN IpaHu HOXKEN
C TMOMOIIBIO TTOBEPOYHOU JIMHEHKM M Habopa MIynoB. JlomycTrmbie 3HaYEHUS
MPOJIOJIBHOW W TIONIEPEYHOM BOTHYTOCTH TIEpPENHEW TpaHu: y HOXel 0e3
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oTBepcTuid — 10 0.2 MM; y HOXeEM ¢ oTBepcTusiMH U ipope3simu — 0,1 mm Ha 100
MM JUJIHHBI.

11. Ilpou3BecT BHU3yaJIbHYI0 U AHAIUTHYECKYIO OLIEHKY NPaBUIBHOCTH 3aTOYKHU
HO’a I10 CJIEIYIOUUM apaMeTpaM:
— JIe3BH€ HOKa HE JIOJKHO UMETh 0JIeCKa;
— Ha pEXYyLE KpOMKE HE JOIYCKAIOTCSH 3a0BaJIMBAaHUsS, BBIKPOLICHHBIC

Y4YaCTKH, MOJKOTH.

12. CnenaTh BBIBOJBI 1O paboTe 0 cooTBeTcTBUU HOXa TpeboarusiM ['OCT 6567-

75«Hoxu muockue ¢ MpsIMOIMHEHHON pexXyIIel KPOMKOH Tt (ppe3epoBaHmsD.
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IIpakTnueckasi padora Ne2

Tewma: Onpenenenre 0coOOEHHOCTEN MPUEMOB MOATOTOBKH HOXEH K padore.
€Jlb: HAy4YUTh CTYJICHTOB COCTaBIISAITh TEXHOJIOTHYECKYIO
HOCJIEI0BATEIBHOCTh MOATOTOBKU HOXEH K padore.
3ajgaun pabOThI: COCTaBUTh HMHCTPYKLHMIO C TEPEYHEM oOmepanuil 1o

IIOATOTOBKE M YCTAHOBKE HOKEW B HO)KEBOM Ball.
OOecreynBaloNIMe  CPeJICTBA: MPUMEPHBIN TMEpeueHb OmNepanuid 1o

NOJITOTOBKE  HOXei  k  pabore, ydeOHuk -  Amanmunkuit  B.B.
JHepeBooOpabaTbIBaomie CTaHKA M HUHCTPYMEHTHI: y4e€OHUK s cpea. mpod.
obpazoBanus/ B.B. Amamunkuii, B.B. Amamunkwit. — 2-e usa., crep. — M.:
W3narensckuii neHTp «Axagemus», 2006. — 400c. (I'maBa 21 ¢.183-186).

TpeGoBanus k oTuery
[IpakTiueckass paboTra [oKHA OBITH BBHIMOJHEHA B TETPAAW MM
IPaKTHUECKUX palboT, MOJDKHA COJEp)KaTh: Ha3BaHUE M HOMEp pabOThI; LIETH U
3aJla4uM; ONMCAHHBIN X0/ pabOThI; BEIBOJBI 110 pe3yjIbTaTaM paboThl.

HOpﬂIlOK BBIITOJIHCHU A paGOTbI

1 HWcnonw3ys onopHbIM yueOHUK 3amucaTh B TaOauily | OCHOBHBIE omepanuu
0 TIOATOTOBKE HOXEW, CIMOCOOBI W TIPUEMBI BBIMOJHEHUS KaXKION
omiepanuu, MpUMEHsIeMoe O0OpYIOBaHWE M KOHTPOJIHHO-U3MEPHUTEIILHBIE
MPUCTIOCOOJICHHS, TEXHUYECKHE TPEeOOBaHUSI IO TOYHOCTH JIMHEWHBIX U
YTJIOBBIX TapaMETPOB.

2 3apucoBaTh YETHIPE BUJA 3aTOYKH HOXKEH — IJIOCKYIO TOPLOM Yall€YHOTO
Kpyra, DJJUIMNTUYECKYI0, IUIOCKYI0 OOKOBOM TMOBEPXHOCTHIO Kpyra,
TyrooOpasHyIo.

3 3amnucaTh OCHOBHBIE TpeOOBaHUS, MPEABIBISIEMbIC K IJIOCKUM HOXaM C
NPSAMOJIMHEUHON PEXYIIEN KPOMKOM.

4 CpnenaTh BBIBOJIBI IO paboTe.

Tabmuma 1
KontponsHo-
. lIpumensemoe Texuuueckue
Nen/m Tlepeuens omeparuit HU3MEPUTEIIbHBIE
obopyoBaHue TpeOOBaHUS
MPUCTIOCOOICHUS
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IIpakTnueckasi padora Ne3

Tema: OmnpeneneHue OCOOEHHOCTEW KOHCTPYKIIMM HOXEBBIX BajJOB H
rOJIOBOK.

Lenp: M3y4yuTh KOHCTPYKIIMIO W OCOOCHHOCTH 3aKpEIUICHUs HOXEW B
HO’KEBBIX Bajlax TOJIOBKAaX.

3ajgaund  pabOThl: BBIYEPTUTH CXEMbl HOXKEBBIX BajOB U TOJIOBOK,
0XapaKkTepHU30BaTh OCOOEHHOCTH YCTAaHOBKH U 3aKPEIUICHUS HOXKEH.

ObecnieunBaronme CpeacTBa: y4eOHUK - Kopotkos B.1.
JlepeBooOpabatbiBaronive CTaHku: Yuel. /st Had. mpod. obpazoBanus. — M.:
N3natensckuii ieHTp «Akagemusi»,2003. — 304 c. (1.5,2 ¢.64-66);

y4eOHUK — CoJ10BBEB AA., Kopotkos B.N. Hamnanka

nepeBooOpadareiBaromero obopynosanust: Yued. mist CIITY. — 3-e uzn., nmepepad.
u gorm. — M.: Beicmr. mik.,1987. — 320 c.: (11.38 ¢.152).

TpeboBanus k oT4eTy
[IpakTrueckass pabora [MOoDKHA OBITH BBITIOJHEHA B TETpagul IS
MPAKTUYECKUX PadoT, MOJDKHA COJICPKaTh: Ha3BaHWE W HOMEP PaOOTHI, IEMH U
3aJ1auu; OTMMCAHHBIA X011 paOOTHI; BBIBOJIBI TIO PE3YIbTaTaM pPabOTHI.

IHopsinok BbINOJIHEHHsSI PAdOTHI
Hcnionw3ys onopHbie y4eOHUKHU 3aMOIHUTh TaOIuIy 1.

1 BbIYepTUTh CXEMBbl HOXEBBIX BaJOB (C MNPSIMOJIMHEWHBIM, BHUHTOBBIM,
CTYIIEHYaTbIM, CTYHNEHYaTbIM C YIJIOM HaKJIOHA peXyUledl KPOMKH) U
HOXKEBBIX TOJIOBOK CO CMEHHBIMH BCTaBHBIMM HOXaMU (TOJCTBIMH U
pUQICHBIMH).

2 VYka3aTb BUABI U pa3MEPBI YCTAHABIMBAEMBIX HOXKEM.

W

3anmcaTh 0COOCHHOCTH KPETUICHUS HOKEH B HOJKEBBIX BaJlaX U TOJOBKaX.

4 TlpoaHanu3upoBaTh M 3alKCaTh JIOCTOMHCTBA M HENOCTATKU KaXKJIOTO
croco0a KperieHUs! HOKEH.

5 Cpaenatb BBIBOBI IO paboTe.

19



Tabmuma 1

Nerr/

Bun HosxeBOro
Bajia, HOKECBOM
TOJIOBKH

Cxema

Bunaer u
pasmepsl
HOXel

Ocobennoctu
KpeTICHUS
HOXeEU

JlocTouHcTBa
crocoba
KpeTUICHUS
HOXKEH

Henocratkn
crocoba
KpeTUICHUS
HOXKEH

10

11
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JlaGopaTopHasi paGora Ne4

Tewma: IIpoBepka kauecTBa U TOUHOCTH U3TOTOBJIEHUS (Ppes.

[enan: OmnpeneneHne KayecTBa 1 TOUHOCTU U3TOTOBIIEHUSI COOPHBIX (ppe3 co
BCTaBHBIMH HOXKAMH.

WuCcTpyMEHTBI U mpucniocoOaeHus: cOopHas kpyraas ¢pe3a co BCTaBHBIMU

IUIOCKUMHU HOXaMH, METAJUIMYECKUH METp, TPaHCHOPTUP, MHUKPOMETpP, HAOOP
IIY[IOB, TOBEpPOYHAasl JIMHEHKA, ITAaHTCHLIHUPKYJIb, METAJUNINYECKH YTOJIOK,
AJIEKTPOHHBIE BEChI, KapaHJall, MIIIuMeTpoBas Oymara (popmat A4).

HopmartuBnas nureparypa: ['OCT P 53927-2010 «®pe3pl HacaaHble
cOOpHBIE C KOpIycaMH M3 JIETKMX CIUIaBOB C MEXaHUYECKUM KpEIJIEHUEM
CMEHHBIX PEXYIIUX IUIACTUH Ui OOpabOTKH JAPEBECMHBI M KOMIIO3HIIMOHHBIX
JPEBECHBIX MaTepuanoB. O0UIMEe TEXHUYECKHUE YCIOBUSY.

[lepen BhIMOTHEHUEM 3a/1aHUS CTYAEHTHI JOJKHBI U3YYUTh TEOPHUIO BOIIPOCA
C TIOMOIIIBbIO KOHCIIEKTA JIEKIIUI 1 Y4eOHOM JTUTEPaTyPHI.

[Hopsimok BeITOTHEHMS JIA0OPATOPHOI PAOOTHI
1 TlpousBecTu BU3YyaJIbHYIO OLICHKY COOPHOM (Ppe3bl.

2 Jleramu ¢pe3bl HE AOMKHBI UMETh TPEUIUMH, PaKOBHH, 3a3yOpHH, 3a00WH,
3a3yOpuH, 3ayCEHIIEB, U CIEJ0B KOPPO3UHU, OCTPHIX YIJIOB U KPOMOK, 3a

UCKJIFOYEHHUEM PEKYLIUX.

3 Omnpenenuth rabapuTHBIE pa3Mepbl (BHEIIHUM AuaMETp, IAaMETP
MOCAJI0YHOTO OTBEPCTHS M BBICOTY TOPIIOBBIX IMOBEPXHOCTEH (Ppe3nl C
MOMOIIBI0 METAJNIMYECKOTO METPA U IITAHTEHIIUPKYJIA).

4 OnpenenuTh NEPIEHANKYISIPHOCTh TOPILIOBBIX MIOCKOCTEH (Ppe3bl K €€ OCcH
C IIOMOIIBI0 METAJUIMYECKOIO YroJIka W YCTAHOBUTh OTKJIOHEHUE OT
NEePHEHANKYJISPHOCTH C MOMOINbI0 Habopa mrynoB. Jlomyckaemoe OueHue
TOPIIOBBIX OMOPHBIX IIOCKOCTEH Ppe3 He AoikHO mpeBbimaTh 0,03 MM Ha
CTOPOHY.

S CHATb CMEHHBIE HOXHU U OINPEACIUTH C MOMOIIBI0 METAUIMYECKOTO METpa
rabapuTHbIe pa3Mepbl Bcex Hoxkell L(mm), B(MMm), S(Mm).

6 Brwraeptuth hopMy ONIEPEUHOTO CEUSHUS HOXKA ITyTEM HAJIOKCHHS HOXKa Ha
JUCT MUJUTUMETPOBOM Oymaru.

7 Hanectn u oOmnpenenuTh YrioBbIE MMApaMETPbl HOXa C€ TMOMOIIBIO
TpaHcnopTupa. JlomycTuMble OTKIIOHEHHSI YIJIOBBIX [apaMETpOB: YyIJia
3a0CTpEHMs HOXKeM +1°, yria 3aTouku ¢ 60KOBBIX IpaHei 10 +30.

8 IlpousBecTy BU3YaJbHYIO U aHATUTUYECKYIO OLICHKY MPAaBWJIBHOCTH 3aTOUYKY
HOKeH COOpHOM (pe3bl MO CIACAYIONINM IMapaMeTpaM:

9 7ne3BUE HOXKA HE JIOJHKHO UMETh 0JIECKa;

10 Ha pexylell KpOMKE HE JOMYCKAalOTCS 3a0BAIMBAHUSA, BBIKOLICHHbIC
YYaCTKH, IMOJIYKOTH.
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11 OnpenenuTh BeC KaKI0TO HOXKa (U3 KOMIUIEKTA) C TIOMOIIBIO 3JIEKTPOHHBIX
BeCOB, Pa3Huua B Bece HE AOJbKHA IpeBbimath 0,3 T.

12 OnpeaenuTh pa3HOTONIIMHHOCTh HOXKA MYTEM HU3MEPEHHUS TOJIIUHBI HE
MeHee, ueM B 3 Toukax. JlomycThmble 3HAYEHUSI PAa3HOTOJIIUHHOCTH HE
JOKHBI mpeBbIath: 0,05MM st HOkel TosmuHoM 3 MM u 0,1 MM g
HOEH CBBILIE 6 MM.

13 Caenatb BBIBOJIBI 110 pabOTE O COOTBETCTBUH COOPHOU (ppe3bl TpeboBaHUSIM
['OCT P 53927-2010 «®pe3bl HacagHble COOPHBIE C KOPITyCaMU U3 JIETKUX
CIIJIABOB C MEXAHMYECKUM KPEIUICHHMEM CMEHHBIX PEXKYIIUX IJIACTUH IS
00pabOTKU JIPpEeBECHHBI MW KOMITO3MIIMOHHBIX JPEBECHBIX MAaTEPUAJIOB.
OO01111e TEXHUYECKUE YCIOBUSI.
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JlaGopaTopHasi padora NeS

Tema: OmnpeneneHne 0coOEHHOCTEH KOHCTPYKLIMU CBEpJI M A0JI0EKHOTO
UHCTPYMEHTA.

Lenb: U3yuynTh KOHCTPYKIUIO CBEPJI U 10JI0EKHOTO HHCTPYMEHTA

HHCTpYMEHTBI U IPUCHOCOOICHHUS: MIEKTPOApeb, CBEpIIa, THe3/10Bas ppe3a
(monbsixk), Opycox 400x80x50 MM, MeTaJuIMYeCKUd METp, TPaHCHOPTHP,

MUKPOMETp, IITAHTCHIIUPKYJIb, KapaHall, MUJUIUMeTpoBas Oymara ( popmar A4).
HopmatuBnas gutepatypa: ['OCT 886-7 «Csepia chnupaibHble C

UUJIMHIPUYECKUM XBOCTOBUKOM. [{nmuHHas1 cepusi. OCHOBHbBIE pa3MEpPbD».

I'OCT 10046-72 «Pe3upl ponbexxHble U3  OBICTPOPEKYIIEH — CTaiH.
KoHcTpykius u pazmepsi».

[lepen BhIMOJHEHUEM 3aJlaHUS CTYAEHTHI JOJKHBI U3YYUTh TEOPHUIO BOIIPOCA
C TIOMOIIIBIO KOHCIIEKTA JIEKIIUI 1 Y9eOHOU JTUTEPaTyPHI.

HODHI[OK BBIINTOJIHCHU S JIa6ODaTODHOI>’I Da6OTBI

1. Ha onbITHBIX OOpa3uax JIpeBECHHBI MPOM3BECTU CBEPJICHUE CKBO3HBIX U
HECKBO3HBIX OTBEPCTUH CHHPAIBHBIM CBEpPJOM C TMOApE3aTeIeM |
HAKOHEYHUKOM, IWIMHAPUYECKUMH C KOHHYECKOW 3aTOYKOM (IS
CBEpJIEHUS BIOJIb BOJIOKOH M MOMNEPEK BOJIOKOH), YAIIEYHBIM C KPYTrOBBIM
IIOJIPE3ATENIEM, JIO)KEUHBIM U 3€HKEPOM.

2. Ucnonb3ys 00pasibl CBEPIUIBHOTO UHCTPYMEHTA, 00pa3iibl BBHITIOJTHEHHBIX
OTBEPCTU, U3MEPUTEIIbHBIN HHCTPYMEHT 3aIlOJIHUTh Ta0uiy 1.

Tabnuna 1

Kparkas xapakrepucTuka
HaumenoBanue MHCTpYMEHTa (AMaMeTp, Onucanue ocodbeHHOCTEN
PEKYILIETO Cxema JUIMHA, Ha3HAYeHUeE, BBITTOJIHEHHOT'O OTBEPCTHUS
UHCTpYMEHTA OTIMYUTENFHBIE OCOOCHHOCTH | (IMameTp, KauyecTBO H T.JI.)

T.J.)
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3. Hcnonb3ys oOpaser rHe310BOM (pe3bl BBIYEPTHTH CXeMy (hpe3bl U YKa3aTh:
— OCHOBHBIC KOHCTPYKTUBHBIC JJIEMCHTHI,
— Ha3HAYCHUE TJIABHOW M OOKOBOW PEXYIIEH KPOMKHU 3yOhEB JOJIOSKA;
— yKa3aThb KOJIMYECTBO 3yObeB JA0NIOSKA;
— yKa3aTh Ha3HAYCHUE BCIIOMOTATEIHHBIX 3yObEB.

4. Cpenatb BBIBOABI IO padoTe.
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IIpakTnueckas padora Ne4

Tema: Pacuer ckopocTH pe3aHus U MOJAYH.

Lleap: u3y4nuTh METOAMKY pacdyeTa CKOPOCTH pE3aHus M IOJauH
nepeBooOpadaThIBAIOIIMX CTAHKOB

3ajaun paboTHI: MPOU3BECTH pPACUET CKOPOCTH pPE3aHHs W MOJAYU IO
3aJIaHHBIMU TTapaMETPAM.

ObecneunBatone  cpencra:  y4yeObnuk -  Amamunkuii  B.B.

JlepeBooOpabathIBatoIfe CTAaHKA W HMHCTPYMEHTHI: YUEOHHK Ui cpell. mpod.
obpazoBanus/ B.B. Amamunkuii, B.B. Amamunkwit. — 2-e usa., crep. — M.:
Wznarensckuii neHTp «Axanemus», 2006. — 400 c. (I'masa 17 ¢.158-160).

TpeGoBanus k oTuery

[IpakTtruueckass pabota JoKHA OBITH BBIMOJHEHA B TETpagud IS
MPaKTUYECKUX paboT, MOJDKHA COJEpKaTh: Ha3BaHWE W HOMEpP PaOOThI, LEAH U
3a/laud; pacyeT IoKaszaTeleld pe3aHus 1O 3aJaHHOMY BapHWAHTY; BBIBOIBI 10
pe3ynbpTatam paboTHI.

IopsiioK BbINOJIHEHHUS PadOThI

1 Hcnmonb3yss mnpuMep pacyeTa U3 ONOPHOTO yuyeOHHMKA IPOU3BECTH
CaMOCTOSATENIbHBIA pacyeT MO OIpPeeCHHUI0 CKOPOCTH pe3aHus U HauOoJbIen
CKOPOCTH TOjaud Npu (Ppe3epoBaHUM HA PEHCMYCOBOM CTaHKE IO MOIIHOCTH
pe3aHusT M KadecTBy OOpaOOTaHHOW TMOBEPXHOCTH TIO 3aJaHHOMY BapHAHTY
(Tabmuma 1).

Ta6numa 1
Howmep BapuanTa

YcnoBus

pactera 12| 3 [ 4] 5 |6 | 7 8] 9 |0
[Topona oyibxa | numa | Oepe3a | 1y0 | siCeHb | JUMa | COCHA | €JIb | OCHMHA | OYyK
3ar0TOBOK
[Mupuna 200 | 400 600 | 400 | 400 | 250 | 300 | 200 | 300 | 400
00paboTKu B,MM
Fny6p1Ha 1 0,5 2 1 2 3 0,5 1 2 1
dbpezepoBaHus
t,MM
Bnaxuocts W,% 8 12 15 10 14 25 30 13 7 26
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Huametp 103 95 103 125 | 103 | 125 95 125 95 125
HOXeBOro Bana D,
MM
Yacrora 3000 | 5500 | 3500 | 3000 | 5500 | 3000 | 5500 | 5640 | 3000 | 5640
BpaliCHUA
n, 00/MuH
Yucio Hoxell 2 4 2 4 2 4 4 4 4 4
Yron pesanus o, | 60 70 60 65 65 70 60 70 65 70
rpan
VYron nomaun 0 0 0 0 0 0 0 0 0 0
P ,rpan
[IIepoxoBaTocTh 60 32 32 60 60 100 32 32 60 60
obOpaboTaHHOU
MOBEPXHOCTH
Rm max,Mkm

VYcnoBus Homep BapuanTa

pacueta

1 2 3 4 5 6 7 8 9 10

[Mpomomxurensuocts | 120 | 180 240 120 | 180 | 120 | 240 | 120 | 180 | 120
paboThI HOXEH
nocie 3aTOYKH
T, MuUH
KT mexanm3ma | 0,94 | 0,9 0,85 0,8 | 0,85 | 0,9 | 094 [ 0,85 | 09 | 0,85
pe3anus, 1)
Momnocts mpuBoaa | 3000 | 2800 | 5600 | 3000 | 4500 | 3000 | 2800 | 3000 | 2800 | 5600

Pnpus.pe3, Bt

2 Cpnenatb BBIBOJIBI IO paboTe.
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IIpakTnueckas padora NeS

Tema: Pacuer MOIIHOCTH M CHJIBI PE3aHUS.

Lleqb: wW3y4ynTh METOAMKY pacdyeTa MOLIHOCTM M CWIbl pPE3aHus
nepeBoo0padaThIBAIOIINX CTAHKOB.

3ajgaun  paboThl: MPOU3BECTH pPACYET MOIIHOCTH M CHJIBl pPE3aHus 110
3aJIaHHBIMU NTapaMETPAM.

OO0ecreunBarolIe  CPEJICTBA: yaeOHuK -  Amammmkmii  B.B.
JlepeBooOpabathIBatoife CTAaHKA W HHCTPYMEHTBHI:YYEOHMK Uis cped. mpod.
obpazoBanus / B.B. Amamunkwuii, B.B. Amamunkuii. — 2-¢ usn., crep. — M.:
W3narensckuii neHTp «Axagemus», 2006. — 400 c. (I'maBa 17 ¢.158-160).

TpeboBanus k oT4eTy

[IpakTrueckass paboTra JOMKHA OBITH BBIMIOJIHEHA B TETpagud AJiA
IPaKTHUECKUX paboT, MOJDKHA CONEp)KaTh: Ha3BaHUE W HOMEp paboThI; LIETH U
3a7a4M; pacyeT IoKa3aTelied pe3aHus MO 33aJaHHOMY BApUAaHTY; BBIBOABI IO
pe3ysbraTtaM paboThl.

IHopsinok BbINOJIHEHHSI PAdOTHI

1 Hcnone3yss mpuMmep pacueTa M3 OMOPHOTO Y4eOHUKA IMPOU3BECTH
CaMOCTOSITENIbHBIN pacuyeT MOIIHOCTH U CHUJIbl PEe3aHMsl IPU NPOAOIHLHOM MUJICHUU
JICHTOYHOM MWJIOH 10 3aJaHHOMY BapuaHTy (Tabnuma 1).

Tabmuma 1

YcnoBus Howmep BapuanTa

pacuera
1 2 3 4 5 6 7 8 9 10

HOpO na oibxa | numa | Oepesza | 4y0 | siceHb | Jiuma | COCHA | eJib | OcHMHA | OyK
3aroTOBOK
Tonmmua 50 100 150 50 100 150 50 200 | 100 150

3arOTOBKH t,MM

Baaxnaocte W,% 8 12 15 10 14 25 30 13 7 26

Hnamerp 800 | 400 | 1250 | 800 | 400 | 800 | 400 | 800 | 1250 | 400

MUJIBHOIO IIIKWBA
D, MM

YacrtoTa 970 | 1430 | 610 | 970 | 1430 | 970 | 1430 | 970 | 610 | 1430
BpalleHUs
IIIKUBOB
n, 00/MHuH
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JegTougas mmma!| 1.2 1,4 0,8 1,2 1,6 0,8 1,0 0,8 1,6 1
TOJIIIIUHON

B, mm

VYron pe3anust | 60 70 85 65 65 85 75 70 65 70
3y0ObeB G, rpajg

Pa3zgog 3yoeeB Ha | 0,3 0,4 0,3 04 | 03 0,4 04 |03 0,4 0,3
CTOPOHY, B1,um

[Iar 3y0neB t3,MM 50 30 12 50 50 10 30 12 50 50
[IponomxkurenbHoCcTh | 120 180 240 120 | 180 120 | 240 | 120 | 180 120
paboOTHI MUJIBI TTOCIIE

3aTouku T, MUH

Cxopocts  mopauu, | 10 6 15 7 9 6 9 6 12 7
Usw/mnn

2 Cpnenatb BBIBOJIBI IO padboTe.
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IIpakTnueckas padora Ne6

Tewma: Pacuer roioBoit HOTpeOHOCTH PEXKYIIETO MHCTPYMEHTA.

Lenp: u3y4uTh METOAMKY pacyeTa TOJI0BOM MOTPEOHOCTH PEXKYIIEro
WHCTPYMEHTA JIJIs IEpEeBO0OPa0aTHIBAIONIUX CTAHKOB

3amaun paboOThI: TPOU3BECTH PACUET TOIOBOW MOTPEOHOCTH PEXKYIIETO

WHCTPYMEHTA T10 33JJaHHBIMH TTapaMETPaM.
OoOecnieunBaronme cpeactsa: vueOHHUK - Komenesa C.A. Texnosorus

U3JIeTTUH U3 IPEBECUHBI: yaeOHOe mocoOue mo KypcoBoMy mpoektupoBanmio/ C.A.
Komenea. — ﬁomKap-Ona: MapuiiCkuii TOCYJapCTBEHHBIM TEXHUYECKUU
yauBepcutet, 2010. — 252 c¢. (I'maBa 3 n. 3.4 C. 78-79); Kartanor obopynoBaHus,
KaTaJIoT PEXKYIIEro MHCTPYMEHTA.

TpeboBanus k oT4eTy

[IpakTrdeckass paboTra JOMKHA OBITH BBIMIOJIHEHA B TETpagud AJiA
IPAKTUYECKUX palboT, JTOJKHA COJEp)KaTh: Ha3BaHUE M HOMEp paboThl; LIETU U
3aJlayM; pacueT roJl0BOM MOTPEOHOCTH PEXYIIEr0o MHCTPYMEHTa MO 3aJlaHHOMY
BapHaHTY; BBIBOJIBI 10 pe3ysbTataM padoThl.

IMopsaok BoInoJIHEHUsI PadoOTHI

1 Wcnonb3yst naHHble TaOmUIbl 1, CIOpaBOYHBIE JaHHBIE OIOPHOTO
yuyeOHMKa, KaTajora OOOpyIOBaHMS W Karajora pexXyIero HHCTPyMEHTa
MPOU3BECTH CAMOCTOSITENIbHBIA ~ pacyeT ToJ0BOM MOTPEOHOCTH  PEKYIIETOo
uHcTpyMeHTa (P, miT.) mo 3ajaHHOMY BapuaHT, JaHHbIC 3aHECTH B TaOJIUILY 2.
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Tabmuma 1

Ycenosus Howmep Bapuanta
pacuera
1 2 3 4 5 6 7 8 9 10
HaumenoBanue ([IMD3- |JIC-80 |®C AIA- |CBIT |B®K-2 |CP6-9 |IIZIK4- |CITB |®CA
obopynoBanus |3 4 3 I1-3
KonnuectBo 2 3 4 2 4 1 2 2 2 2
CTaHKOB
HanvenoBanme |mmma |yneH- |¢dpesza |dpe- |cBep- |dpe3a |HOkM |mwiabl |cBep- |(Ppesa
UHCTPYMEHTAa  |[AMCKO- |TOY-  |IeNb- [3ep-  |JIO KOHIIe- |IJIOC- |AHMC-  |JIO0 ()1
Bas Hasi HS Has Bast KHe KOBBIE Has
nia 1enoy ISt C mJac-
Ka ¢pesep | THHKAM
oBa- u
HUS TBEp-
JpeBe- | IbIX
CUHBI |CILJIa-
BOB
KonuuectBo Ha|l 1 1 1 1 1 4 3 4 1
OJIHOM CTaHKE
Komn-Bo wacos 900 860 780 420 712 1450 1000 850 550 950
paboTsl
WHCTPYMEHTA B
roa, T pacu,cT.-
|
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Tabmuma 2

HaunmenoBanue | Komn-Bo JlepeBopexyInii HHCTPYMEHT
000py/OBaHusl | CTAaHKOB
HanmenoBanue | Pa3smepsl, Kon-Bo Ha | I[IpofomkuTebHOCTD
WHCTPYMEHTA MM OJIHOM paboTsl
CTaHKE, IIT. | UHCTPYMEHTA MEXIY
(KOMILJIEKT) neperoukamu T,u
1 2 3 4 5 6
IPOJIOJKEHUE TaOIUIIBI 2
JepeBopexyiiuii UHCTPYMEHT
1 8 9 10 11
Haumenosanue Beanunna Bennunna [IpouieHT I'onmoBoii pacxon
000py/sOBaHus | JOMYCKaeMoro YMEHBILIEHUS aBapuIHOTO P,mr.
CTauMBaHUA U paboueii yactu M3HOCA
M3HOCA 2, MM WHCTPYMEHTa WHCTpYMEHTA
0, MM q, %

2 Cpnenatb BBIBOJIBI TTO paboTe.
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IIpakTnueckasi padora Ne7

Tema: Pacuet npou3BOAUTEIBHOCTH 000PYIOBAHUS.
€Jlb: U3YYUTh METOJHUKY pacueta POU3BOJAUTEILHOCTH
nepeBoo0padaThIBAIOIIMX CTAHKOB.
3aaui paboThl: MPOU3BECTH PACUET MPOU3BOAUTEIBHOCTH 000pPYHA0BaHUS
0 3a/laHHBIMM [TapaMeTpam.

ObGecneuuBarone cpeacrsa: vueOHuK - Komrenesa C.A. Texuomorus
W3JIeTTUI U3 JPEBECUHBI: yueOHOe mocoOue mo KypcoBoMy mpoektupoBanmio/ C.A.

Komenepa. — Womkap-Oma: Mapuiickuii TOCYIapCTBEHHBIH TEXHHUYECKHH
yHuBepcuteT, 2010. — 252¢. (I'naBa 4 ¢.81-112).
Karanor o6opynoBanus

TpeGoBanus k oTuery

[IpakTrueckass paboTra JOMKHA OBITH BBIMIOJIHEHA B TETpagud AJiA
IPaKTHUECKUX paboT, MOJDKHA CONEp)KaTh: Ha3BaHHUE W HOMEp paboThI; LIETH U
3aJa4M; pacueT MPOU3BOAUTEIHLHOCTH OOOpPYAOBaHHS MO 3aJlaHHOMY BapHaHTY;
BBIBO/JIbI 110 pe3yibTaTaM padoThl.

IHHopsinok BbINOIHEHHS PadOTHI
Hcnone3yss METOAMKY pacdeTa NpPOU3BOAUTEIBFHOCTH OO0OpYIOBaHUS U
CIPaBOYHbBIE JaHHBIE ONIOPHOTO YYEOHHMKA, MPOU3BECTU CAMOCTOSATEIbHBIN pacuer
IPOU3BOJUTENIBHOCTH JI€pPEBOOOPAOATHIBAIOLIETO O0OpPYIOBAaHUS MO 33JJaHHOMY
BAapUAHTY:

1 PacuurtaTh TPOM3BOAMTENHHOCTH (popmaTHO-00pe3Horo cranka L[T3d-1
UCIIOJIb3Ysl IaHHbIE Ta0IMLbI |

Ta6nuna 1
VYcnoBus pacuera Howmep BapuanTa

1 2 3 4 5 6 7 8 9 10
Yuciio 3arotoBOK B 2 5 3 2 3 5 2 4 3 5
OIHOH IUIMTE N, IIT.
CrannaptHas 32 10 22 28 8 25 38 12 16 18
TOJIIIMHA
packpanBaemMoit
nThI, hnit., Mmm
HaubGonbmas 80 80 80 80 80 80 80 80 80 80
BBICOTA
packpanBaemMoil
cronbl muT H,mm
Yucno 2 2 2 2 2 2 2 2 2 2
MPOJIOJTBHBIX
IPONWIOB , Ny
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2 PaccuuTaTh NPOU3ZBOJAUTEIIBHOCTh TWIBOTHHHBIX HOXHUILl HI-18-1m1m4
MPOJIOJBLHOTO PACKPOS CTPOTaHHOTO IITIOHA HWCIOJIb3Ys JJaHHBIC TaOIUIIBI 2

Tabnuma 2
YcnoBus Howmep BapuanTa
pacuera 1 2 3 4 5 6 7 8 9 10
Makcu- 90 90 90 90 90 90 90 90 90 90
MaJTbHAS
BBICOTA
pazpesaemo
-TO TIaKeTa
hmax, Mmm
ITopona olbxa | Kpac- | O6epe3 | my0 SACeHb | Kpac- | OyK eJlb cocHa | Oyk
IOHA HOE a HOC
JepeB JepeB
0 0
Cran- 2 5 3 2 3 5 2 4 3 5
JapTHas
TOJIIIAH
a IITIoHa
hum.,
IT.
Iupuna 45 60 55 35 45 50 66 75 80 96
o0m- 0 0 0 0 0 0 0 0 0 0
I[OBKHU
B 061sMM

3.PaccuuTtarh NMpOM3BOAMTENBHOCTh OJHOIUNAHAEIBHOTO CBEPINIBHO-NA30BAIIBHOTO
cTaHka ¢ Mexanudeckoi nojpayeit CBIII-3 ucnonb3ys qanHbie TAOIUIBI 3:

- IPU BBICBEPJIMBAHUU OTBEPCTUH;

- BBIOOpKE Ma3a

Tabania 3

Ycnosus Howmep BapuanTa

pacdeta 1 2 3 4 5 6 7 8 9 10
KonuuectBo | 4 2 3 2 4 3 2 4 3 2
dpesepye-
MBIX I1a30B

Z jur.
Jnuna 35 50 40 55 25 60 80 40 65 90
nasa
I,Mm
[Iupuna 14 16 12 10 12 10 16 12 14 12
masa
d,mMmMm
I'nyOuna 50 40 35 30 25 45 50 30 40 60
OTBEPCTHUS
13018 masa
H,mm
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4 Paccuutarh NPOU3BOJUTEIBHOCTh OJHOMUIBHOIO TOPIOBOYHOTO CTaHKa C
IPSIMOJIMHEWHBIM JBUKeHueM cynmnopTa [{[ITA-40 ucnonb3ys naHHble TaOIUIIBI 4:

Ta0Omuma 4

Ycnosus Howmep BapuanTa

N
oo
—
e

pacuera 1 4 5 6

Yucao 1 2 1 1 2 2 1 2 1 2
JIOITOTHU-
TENBHBIX
pe3oB  Ha
TOpIIEBaHU
€ JIOCOK H
BBIPE3KY
ne(heKTHBIX
MECT m,
IT.

Hopoaa OJibXa | COCHa 6€p€3 nuxrta | ACEHb | €JIb Keap CJIb COCHa | OCHMHa
APCBCCHUHBI a

Kparnoc 2 4 3 2 3 4 2 4 3 4
Th
OTpE3KO
B o
JUIMHE a
, IIT.

Kparnocts 2 3 3 2 2 3 2 2 2 3
OTPE3KOB
10 HMIUPHHE
b,

Pacuernas
HIMpUHa 150
oTpe3ka B,
MM
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5.PaccuuTtaTth MNPOM3BOIUTEIBLHOCTh IIMIIOPE3HOTO  CTaHKa I (HOPMUPOBAHMUS
npsMbIx munoB IITTA-40 ncnons3ys 1aHHbIe TAOIUIIB 5:

Tabnuna 5
YcnoBus Howmep BapuanTa

pacuera 1 2 3 4 5 6 7 8 9 10
CxopocTb 4 3 6 3 2 2 4 2 6 3
HO/laudl  CTaHKa
U,m/MuH
Uucmo  obpaba- 2 1 1 2 1 2 2 2 1 2
THIBAEMBIX
KOHIIOB
3arOTOBKH
Z, mr.
Tomnuuna 50 40 35 35 60 32 40 55 25 32
3arOTOBKH
h,MmMm

KoHTpoIbHBIE BOIIPOCHT:

1 Kakme mapamerpsl HCIOJB3YIOT TPH  pacyeTe MPOM3BOJAUTEIHLHOCTH
epeB0o0OPadATHIBAIOIINX CTAHKOB

2 Kakuwe mnoTepu YYHMTHIBAIOT KOI(DQHIMEHTH HCIOJb30BaHUS pabodero u
MAaIIMHHOTO BPEMCHH
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IIpakTnueckas padora Ne§

Tewma: Pacuer 3arpy3ku o00pya0BaHuUs
elb: W3Y4YUTh METOJIUKY pacdeTa 3arpy3kud JIepeBo0OpadaThIBAIOIIETO
00opynoBaHuUs

3aaun paboThl: MPOU3BECTH PACUET TOJOBOM MPOTPAMMBbI BBITYCKA HW3EIUU,
3¢ (HEKTUBHOTO TOJOBOTO (POH/IA BPEMEHHU, MOTPEOHOTO KOJIMUESCTBA CTAHKO-4acOB
paboTbl 000pYIOBaHUS HA TOJOBYIO MPOTpaMMy BBIMyCKa W3MEIHM, ONPEACIUTh
pacyeTHOE KOJMYECTBO OOOPYAOBAHUS TaHHOW MapKd Ha TOJOBYIO IPOrpPaMMy
BBINTyCKa JieTajied (COOpOYHBIX E€IWHUIl), PACCUUTATh MPOILIEHT 3arpy3Ku
o00opyaOBaHUs

OO0ecreurBarolie CPeCTBA: OMOPHBIM KOHCIEKT, OOIIME CBEICHUS O METOJIUKE

pacyeta  3arpy3kd  00OpyIOBaHMs,  KaTajor  JepeBOoOOpadaThIBAIOIIETO
000pyI0BaHus, TPOU3BOACTBEHHBIN KaleHIaph HA TEKYIIHHI roj
TpeOoBanus kK oT4eTy

[TpakTnueckast paboTa A0KHA OBITH BBINOJIHEHA B TETpaad IS MPAKTUYECKUX
paboT, AOJHKHA COJEpKaTh: Ha3BaHWE M HOMEp paOOThl; LIEJIM U 3aJa4d; pacyer
3arpy3kd OOOpYyJOBaHHsA IO 33JaHHOMY BapUaHTy; BBIBOJbI IO pe3yJbTaTaM
paboThI.
[Topsinok BeINONHEHUS PAOOTHI

Hcnonb3yss METOAMKY pacueTa 3arpy3Kd 0OOpyJOBaHMS W JIaHHbIE MPAKTHYECKOU
paboter  Ne7, IIPOM3BECTH  CAMOCTOSITENBHBIM ~ pacueT  3arpys3ku
nepeBooOpadaThIBAIOIIEr0 000PYI0BaHUS 110 3aJaHHOMY BapUaHTYy.

O6HII/IC CBCACHUA O MCTOAMKC pacdCTa 3arpy3K1 O6ODVI[OB21HI/IH

['omoBas mporpaMma BBIITYCKa HU3IEIMKA 3a4a€TCs IUIAHOM IPOU3BOJCTBA,
JMb0  pacCUMTHIBACTCS MO  MPOU3BOJUTEIBHOCTH  OCHOBHOM  €IMHMIIBI
o0opynoBanus. OCHOBHOM eAMHHULIEH cleAyeT CYUTaTh HauOoyiee CIIOKHBIM U
JIOPOroil CTaHOK WJIM JIMHUIO M3 BCETO KOMIUIEKTa 00OpYAOBaHHUSA, IPUHATOIO B
IIPOEKTE.

Hanpumep: nuHus AJjisi 00JMIIOBBIBAHUS TIJIACTEH IMMUTOB (ABTOMATHUYECKUMA
KoMIiekc obOopymoBanmst wmonenu AKJIA); mnumdoBaibHO-KaTuOpOBaTBEHBII
ctaHOK Mojenu Butfering; MHOrommuHAEIbHBIE CBEPIUILHO-TIPUCATIOUHbIE
CTaHKW; JIMHUU JJIs1 00pabOTKH M OOJMIIOBBIBAHUS KPOMOK HIMTOBBIX JI€TaJICH;
nepeBooOpadaThIBAIOIINE LIEHTPHI U T.I1.

Pacyer romoBol mporpamMmsbl BbIIIYCKAa M3IEJIAM 1O OCHOBHOW €IMHULIC
000pyI0BaHuUs TPOBOST IO CIEAYIOLIEH METOAMKE:

1. PaccuumThIBalOoT TOOOBYXO MpPOTpaMMy  BBIIyCKa H3IAEIUMH IO
POM3BOAUTENILHOCTH OCHOBHOTO 000OpyaoBaHus. OCHOBHBIM 00OpyIOBaHHEM
ClIelyeT CUMTAaTh HauOoJee CJIOXKHOE U J10poroe o0OpylOBaHUE M3 KOMILIEKTa
BCEX, MIPUHATHIX B ITPOEKTE.
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FOI[OBaH IIporpamMma BBIITYCKa I/IBIIGJ'II/If/'I JOJIDKHA OBITH paBHA I‘OIIOBOI\/'I
IMPONU3BOAUTCIIBHOCTH OCHOBHOI'O O60pYIIOBaHPIH N paCCUUTBIBAIOT I10 q)OpMy.]'Ie:

Qron =Trox. a¢.- [Ta-Kp
Qrox — rojmoBasi MporpaMMa BBITYCKA W3JEAHHA (THIC. IIT., THIC. KOMIUIEKTOB H
T.1.);
Troxa. a¢.— rddexTuBHbBIN TO0BOM QOH]T BpEMEHHU, U,
Kp— ko3¢dduument Ha HeyuTeHHBIE NMPOCTOM OOOpPYIOBaHUS, B CBA3M C €r0
IIPOCTOEM.

Koadpdunuent Kp 3aBUCHT OT CI0KHOCTU cTaHKa. [[j1s1 mPOCTBIX CTAaHKOB, K
KOTOPBIM OTHOCATCS TOPILIOBOYHBIE, JIEHTOUYHBIEC, (yroBambHbIE, (pe3epHbIe,
pedpockiienBaromye, MUIMQPOBATbHBIC Y3KOJIECHTOUHBIE, MITU(OBATBHBIC C TUCKOM
1 600MHOM, CBEpIMIIbHBIE OAHOIINHH IETIbHBIE CTaHKH, Kodddumment Kp= 0,97.

Jlis cTaHKOB CpenHed CIIO0KHOCTH, K KOTOPBIM OTHOCSATCS TPHUPE3HEIE,
peiicMyCOBBI€, IIUIIOPE3HbIE OJJHOCTOPOHHUE, IITN(OBAIBHBIE IMPOKOJIEHTOYHBIE
ctanku, koddduiment Kp=0,95.

JUis CIOXHBIX CTaHKOB, K KOTOPBIM OTHOCSTCS UETBIPEXCTOPOHHHE
POAOILHO-(hPE3EPHBIE, IUTOPE3HbIE TBYXCTOPOHHUE CTAaHKU, CTAHKH aBTOMATHI,
aBTOMATHUYECKHUE U NOJlyaBTOMaTH4YeCKue JIMHUH, Ko3ppuuuent Kp= 0,90.
[TomyuyenHoe 3HaYeHHE TOAOBOIM MPOrPaMMBbI OKPYTISIOT 10 THICAYU B OOJBIIYIO
CTOpOHY.

2.PaccuuthiBatoT 3¢ (peKTHBHBINA TOA0BON (HOHI BpEMEHH, Yac

Trox. ad.= [N-(BHII+P)]xcx¢, roe

rae N— 4ucio IHEN B rOAy;
B, II, P — COOTBETCTBEHHO KOJIWYECTBO BBIXOJHBIX, MPA3AHUYHBIX U PEMOHTHBIX
JTHEW B TONY
P — npuHHMarOT B 3aBUCUMOCTH OT PEMOHTHOW CJIOKHOCTH OOOpYAOBAaHUS; JJIs
CTAHKOB C py4HOM nojaaudeit P = 2 nHs; )11 CTAHKOB ¢ MeXaHU4YecKon noaaveit P =
5 mHel; st nepeBooOpadbaThIBAIONINX IEHTPOB, aBTOMaTHueckux auHuit P = 10;
C — KOJIMYECTBO pabOUUX CMEH U 3aBHCHUT OT PEKUMa PaOOThI MPEITIPUSITHUS;
{ — KOJIMYECTBO YacOB B paboueil CMEHe.

3.PaccunteiBatoT moTpeOHOE Koym4YecTBO craHko-4acoB (Tm) paboTh
o0opynoBaHWsS Ha TOJOBYIO TMPOTPAMMYy BBITYCKa HW3ACTUN 10 CIICTYIOIICH

dbopmyse:

Tn=Qrox/ITu.

1. OnpenensaOT pacyeTHOE KOJIMYECTBO OOOpPYNOBaHUS JAaHHOW MAapKH Ha
rOZIOBYIO IpOrpamMMy BbIITycKa jeTajiell (COOpPOYHBIX €IMHHUI) MO CIEAYoIei
dbopmyse:

np=Tn/ Tron.a¢.,
I'JIe np— pacueTHOE KOJIMYECTBO 000pYy10BaHUs, 1IT.;
Trom.nd. —neiicTBUTENbHBIM TOMO0BOKM (OHI BpeMeHH pPabOTHl 00OpYyIOBaHUS

(3HaueHue Troxa.a¢. onpenensoT pacyeToM AJis KaKI0ro KaJleHAApHOro rojia).

5. PaccunThIBaroT MpoIeHT 3arpy3ku o0opyaoBanus o Gopmyie, (%)
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P3= (np/ nup) - 100,

/1€ NIIP— MPUHATOE KOJMYECTBO 000PYAOBAHUS.

[TpuHATOE KOMMYECTBO €IWHUI] OOOPYMOBAHHS TOJYYAIOT OKPYTICHHUEM
pacyYeTHOTO 3HAYEHUS JI0 1esioro uncia. [Ipu okpyrieHnn cieayer uMeTh B BUY,
YTO €CJIA PACUETHOE KOJUYECTBO EAMHUI] 000PYIOBAHUS OKAXKETCS MEHBIIIUM UITU
paBHBIM 1,2, TO MpUHUMAETCSd OJUH CTAHOK WJIM OJHA JHUHHUSA. B sTOoM ciydae
MPEANoJaralT, YTO MPUHATAsS B pacueTe Meperpyska o0opya0BaHMs HA MPAKTUKE
OyZeT KOMIIEHCMpOBaHa 3a CYET COBEPIICHCTBOBAHUS OpPraHU3AIMOHHO-
TEXHUYECKUX YCIIOBUH B paboTe.

Ecnu okaxercs, uto nnp> 1,2, TO MpUHUMAIOT nIIp= 2.

[Ipu BBIOOpPEe 3HAYECHWS nIOp HEOOXOAWMO YUYWUTHIBATH JOIYCKACMYIO
neperpy3ky oobopymoBamms g0 10 % (P3= 110%), xortopas Oyner
KOMITCHCHPOBATHLCS 32 CUET TMOBBIIMICHUS TPOU3BOAUTEIIBHOCTH TPYIA.

[Tpumeuanme. Ilpu pacuere mnOTpEeOHOrO KOJWYECTBA OOOPYAOBAHUS
PEKOMEHJIyeTCsl  CHayajla  paccuMTarh MOTPEOHOCTh  TOJBKO  OCHOBHOIO
TEXHOJIOTUYECKOro o0opyaoBanus (Haubosee goporocrosiero). Eciam okaxercs,
YTO JJaHHOE 00OpyA0BaHHE OyJIeT UMETh HU3KUN MPOIEHT 3arpy3ku (menee 60%),
HEOOXOJAMMO  TPOU3BECTH  COOTBETCTBYIONIYID  KOPPEKTUPOBKY  T'0JIOBOM
porpamMMbl, YKa3aHHOW B 3aJaHUU; 3aTeM IMPOU3BOAST pacueT OCTaJIbLHOTO
000pyIOoBaHUS.

IMopsaok BoINnoJIHEHUsS]I PadOTHI

Hcrnonb3ys METOIUKY pacdeTa 3arpy3ku oOOpyJOBaHUSI U JaHHBIE MPAKTUUYECKON
paboThI Ne7(nmpou3BoAUTENHHOCTD o0opyI0BaHus), MPOU3BECTHU
CaMOCTOSITEITEHBIN pacydeT 3arpy3KH JIepeBo0OpadaTHIBAIONMIETO 000PYIOBAHUSI TIO
3aIaHHOMY BapuaHTy MPaKTUUECKOil paboThl Ne7.

1. PaccunTarhs TOIOBYIO0 MPOrpaMMy BBIITYCKa WU3JENIHA N0 IPOU3BOAUTEIBHOCTH
OCHOBHOTO 000py10BaHUS (IIT.)
2.  Paccuurtath 3¢¢dexTuBHBIH ronoBoM  (OHI  BPEMEHH,  HCIOJIB3YS

IPOM3BOJCTBEHHBIN KaJ€HIaph HAa TEKIIUH roj (Jac).

3. Paccuurate moTpeOHOE KOJIMUECTBO cTaHKO-4acoB (Tm) paboTel 000pyaoBaHus
Ha TOJOBYIO POrPaMMY BBIITyCKa U31EIUI

4. OnpenenuTs pacueTHOE KOJMYECTBO O0OPYJOBAaHUS JAHHON MapKy Ha rOI0BYIO
IporpamMMy BBIITYCKa JeTajiei (COOpOYHBIX ¢IMHMII),IIT.

5. Paccuurath npoueHT 3arpy3ku o0opyaosanus (%)

BbiBoabI mo padore

OO0ocHOBaThL IMPUHATOC KOJIUYICCTBO CANHUIL 060py,Z[OBaHI/I$I
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JlaGopaTopHasi padora Ne6

Tema: pacyer pexuMoB pPaOOTHI KPYIJONMUJIBHOTO CTaHKa Ha OCHOBE
U3y4eHUS] KHHEMaTHYECKON CXEeMBbI

Lenb: W3y4yuTh KUHEMATHYECKYIO CXEMYy CTaHKa, pPacCUUTaTh PEKUM
paboTsl 000pyIOBaHUS

NHCTpYMEHTBI U IPUCTIOCOOIEHUS: CUETHBIE YCTPOMCTBA

HopMmartuBHas u cripaBoyHas auTepaTypa: KHHEMAaTHYECKas cXeMa CTaHKa,
KaTajor 000pyI0BaHUSs, KATAJIOT PEKYILIEro HHCTPYMEHTA, CIIPABOYHBIEC TAOIHUIIBI

Ilepen BBIMOTHEHHWEM 3aJaHHSl CTYAEHTBI JOJDKHBI HM3YYUTh TEOPHIO
BOMPOCA C MOMOIIBI0 KOHCTIEKTA JISKIH , Y4eOHOH M CIIPAaBOYHOM JTUTEPATYPHI.

[lops10K BBIMOTHEHUS JIa0OPATOPHOU PabOTHI
1. U3yunTh KUHEMATHYECKYIO CXEMYy KPYTJIOMWJIBHOTO CTaHKa ¢ T'YyCEHUYHOU
nonaueit [{JIK-4(puc.1)

Kunemarnueckas cxema KPYIJIOIINJIIBHOI'O CTaHKaA C FYCGHHHHOﬁ HOI[aLIGI\/JI

LJIK-4 Pucynok 1

- -1 VI
;__12410};}11{ n=2930 MHH_I
e P=22 1Bt g
[pueog -J I = ?l i
C BapHaTOpOM U=é3
T VI
T 4 fg ?
U=8.5. 63,6 © {/9
K2 ]
e
5 4t 6
z=14 z=20
£=19,05 E ]
lo fal
Ew'ill I || o=

ABlE I
=] Lk

t? :—-\“Il 2=
vV o §ol
<7 ~ 5

Lz 2]

2. Ha OCHOBaHMM JaHHBIX KHHEMATHYECKOW CXEMBI, KaTajora pPeXyIIero
WHCTPYMEHTA W MCXOJHBIX JaHHBIX IO BapUaHTaM, CIPABOYHBIX TaOIHUIY
MIPOU3BECTHU pacueT PEKUMOB pabOThl KPYTIOMMIBHOTO CTaHKa
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Tabmuma 1

VYcenosus Howmep Bapuanta
pacueta

1 2 3 4 5 6 7 8 9 10
[Topona 3aroToBok onbxa | numna | 6epesa | Ay | siceHb | JuMa | COCHA | elb | OcuHa | OyK
Bnaxuocts , W,% 10 15 12 10 |12 15 12 8 20 10
Bricora nmponuna H, | 50 80 75 50 | 100 80 50 40 |60 50
MM
Yron pe3anus | 60 70 55 65 |70 50 65 60 |50 70
3y0ObeB G, rpajg
Pa3zBon 3yoObeB Ha | 0,3 04 10,3 0,4 10,3 04 |04 0,3 |04 0,3
CTOPOHY
D1 e
TommuHa Tena | 2,8 3,0 3,5 32 122 2,5 3,2 2,8 13,0 2,2
UJIbl, b,MM
[IponomxutensHocTh | 120 180 | 240 120 | 180 120 | 240 120 | 180 120
paboThl MUJIBI TOCTIE
3arouku T, MUH
CxopocTh nomaud | 24 12 16 24 | 8 12 24 32 120 24
,U, M /MuH

Paccrosaue HEeHTpa
ITHUJIbI oT CTOJIa
CTaHKa,a ,MM

IIpu BCPXHEM PACIIOJOKCHUHU ITUJIBI pACCTOAHHUEC LICHTPA IMUJIBI OT CTOJIa

CTaHKa, Ha 2-3 MM MEHBIIIE AUaMETpa IMUJIbL

1. KunemaTuka npouecca, reoMeTpusi CTPYKKH

1.1 Ckopocts rinaBHoro asuxeHus (pesanus) U, m/c:
U =r D n/60000,
rae D — nuameTrp muwiibl, MM; n — 4acTOTa BpalleHUs MUJIBHOTO Baja, MUH—I

(06/MuH)

3.2Ilonaya va ogun o6opot Un, MM:

Un = 1000 U/n

rac n — 49aCTtoTa BpalCHUA ITUJIBHOT'O BaJla, MI/IH—I;

U —ckopocTh nojga4yu, M/MUH
3.3Ilogaua Ha ogux 3y0 Uz, Mm

IJIe Z — KOJIMYECTBO 3yObEB TUJIBI,
3.4]lnvuna cTpyxku (pacuetHas) 1, mm

3.51leHTpanbHblil Yyroy KOHTaKTa ¢y, Ipaj

Uz =Un/z

1=2nR ¢, /360°
7€ ¢y [CHTPAIBHBIA YTroJl KOHTaKTa, TPajl
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@1, = PBBIX + (PBX

I7le @BBIX — YTOJI BBIXOJA, Ipajl  @BbIX = arccos a/R
@BX — yroJj BXxoja, rpaj ¢Bx = arccos a-H/R
1.6 Ilar 3yObeB t, MM t=2nR/z
1.7 Yucno 3y6beB B IPOIMIIE Zyp,IUT. Zp,=1/t
1.8 CymmapHbiit yTh pesanns Lykm  L=1n T/10°

4. T'eomerpusi CTPYKKH

Cpennsisi TONIIMHA CJIOSI MO CEYEHHUIO B CEpeIuHE YT KOHTakTa (s
pa3BeICHHBIX 3yObEB) acp, MM

acp = (B np /b)*a cepen.

rae B ,p MM —1MpuHa mponuiia

b, MM —ToIIMHA TEIa MBI

a4 (eper,MM — TONIIMHA CJIOS B CEPEAMHE IYI'M pe3aHMsA(CepeIuHHAsA
TOJIIIMHA)

B ,p=bt2b,
A ceper— Uz*H/ 1
3. /luHamMuKa npouecca (MOIHOCTb U CHJIbI)
3.1 Momnocts pe3anus, KBT Nye,= K B 1p0n. H U/ 60%102
rie K , krem/em® —ynienbHas pa6oTa MHIeH s KPYTIIOit IHIION,
K =Kt*a,* a,*a,*a;*as*a

rae

KT — ynenbnas pabora (tabsn. 14 [1])

a, TIOTNPAaBOYHBIN MHOXKUTEJbH HAa MOPOJY ApeBecuHsl; (Tabdi. 29 [1])

a,,- IOMPaBOYHbBI MHOXKHUTEIb HA BIAYKHOCTh JIpeBecuHbl; (Tadm. 31 [1])

a,- TIOIPaBOYHBIA MHOKUTEIb HA 3aTyILUIEHHE Pe3LoB; (Tadi. 32[1])

a; - TONPaBOYHBIN MHOXXUTEIh HA CKOPOCTh pe3anus; (Tad. 39 [1])

a5 -TIOTPABOYHBIA MHOXKUTENH HAa YTOJl pe3aHus pe3ioB; (Tabdim. 35 [1])

a; - TIONPABOYHBIM MHOXHTENIb Ha TITyOMHY 0OpabOTKH i MPOJOJIBHOTO

NUJICHUS Kpyriaou nmuioit (tadm. 34 [1])
3.2 Okpy»Has KacarelbHas cuia Ha e Pokp, Kre

Poxp = 102* N, / U
3.3. OkpyxHasi HopMaJibHas cuja Ha nuie Q oKp, Kre
Q okxp = m* Pokp
I M — NePEXOIHbIA MHOXKUTEID (Ta0. 41)
3.4 KacarenpHas cpenssisi cuia Ha 3yoe Pz,kre
Pz = Pokp/ zy,
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JlaGopaTopHnasi padora Ne 7

Tema: pacuer peKMMOB PaOOTHI TMPOJIOJIBHO-(DPE3EPHBIX CTAHKOB HA OCHOBE
W3YYEHHS] KHHEMATUYECKON CXEMBI

Lenp: M3y4nTh KMHEMATUYECKYIO CXEMYy CTaHKa, PacCUUTaThb PEXUM PpadOThI
000opymoBaHUS

NHCTpYMEHTBI U IPUCTIOCOOTIEHUS: CUETHBIE YCTPOMCTBA

HopMmaTuBHasi ¥ cnpaBoYHasi JIATepaTypa: KUHEMAaTUYEeCKas CXeMa CTaHKa,
KaTaJoT 000pyI0BaHUSI, KATAJIOT PEXKYIIETr0 HHCTPYMEHTA, CIIPABOYHBIC TAO0THUITHI
[lepen BBITIOJIHEHUEM 3a/laHUs CTYAEHTHI JIOJDKHBI M3YyUWUTh TEOPHUIO BOIPOCA C
MOMOIIIbIO KOHCTIEKTA JIEKIUN, y4eOHOM U CIIPaBOYHOM JIUTEPATYPHI.

[lopsi10K BBIMOTHEHUS JIa0OPATOPHOU PAOOTHI
1. 3yunTh KHHEMATHYECKYIO cXeMy (yroBaJbHOTO CTaHKa C KOHBEHEPHOU
noaaueit COK-4(puc.1)

Kunemartndeckasi cxema (yroBaibHOTO CTaHKa C KOHBeepHoii monayeit COK-
4 Pucynoxk 1

v 13

P=Q55K'er e
=000 At 9=}

J Il 6
P=0.0 xBm
=7 330 aerin

-

Pmin=4a
SGimar=150

il

S ol
41 PRy
i1

I{‘} 1o

=17 EL"’E 7]

F =244 T
—
—_

by b

e
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2. Ha ocHOBaHMM JaHHBIX KHHEMATHYECKOM CXEMBI, KaTajora pexyllero
WHCTPYMEHTA, CHPABOYHBIX TAONWI[ M HCXOJHBIX TAHHBIX IO BapUaHTaM,
IIPOM3BECTU PacUeT PEKUMOB pabOThI (PyroBaIbLHOIO CTAaHKA

Tabmuma 1

VYcenosus Howmep Bapuanta
pacuera

1 2 3 4 |5 6 7 8 9 10

[Topona 0JIbXa nuna | 6epe3a | Ay0 | sSiceHb | JIMIIA | COCHA | €1Tb | OCHHA | OyK

3aroToBOK

Pamuyc pesanus Kunemarnueckas cxema cranka COK-4

R, Mm

VYrox nomaun Puons 0 0 0 0 0 0 0 0 0 0
rpag

Bpewms pabots | 120 180 | 240 120 | 180 | 120 | 240 120 | 180 120
pes1oB nocie
NEPETOYKU

T mun

Yucno pe3loB, | 2 4 2 4 2 4 2 4 2 4
Z,mT

Yucno  obopotoB Kunemarnueckast cxema cranka COK-4
MHCTPYMEHTA B

MUHYTY, 1 00/MUH

HetouHocth 0,1 0,13 | 0,12 0,1 0,11 |0,15 | 0,1 0,11 | 0,1 0,14
pannycoB

PE3II0B,T,MM

Cxopoctes momauu | 24 12 16 24 |8 12 24 32 20 24
,U, M /MHH

[Mupunaa 250 380 | 200 350 | 200 | 300 |360 |250 | 190 300
00paboTKu
(ctpyxkn), B,Mm

['myOuna 2 1 2 3 2 2 3 1 3 2
dbpe3epoBanus,

H,mm

1.KuHemaTuKa nmpouecca pe3aHusi 1 TeOMeTPUSs CTPYKKH
1.1 CxopocTs pe3anusi, 0, M/ceK

0=2m*R*n/60*1000
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1.2 Tlogava Ha oMH 00OPOT,U,y,MM
u, =(1000* U)/n
1.3 Ilonava Ha oguH pesel, u, ,MM
u,~=u,/z
1.4 Yron Bxoaa pe3ua @y, rpaj

(@g=arcsin u, /2R (npubnuxenHo pasHo 0)

1.5 Yron BeIxoaa pe3na Qgy,x, Tpan
Qsx=arccos ((R-H)/R)
1.6 Yron KOHTaKTa LIECHTPAIbHBIN @y, TPAX
(PLI: (PBBIX - (PBX
1.7 Yron KoHTaKTa CpeHUN @p, TPAN
(Pcp: (PBLIX/ 2
1.8 YroJ BCcTpedn B TOUKE BBIXOAA Py i, TPAT
(PB.BLIX: (PHO,E[.+ (PBBIX
1.9 Yron BcTpeun cpeanuii ¢, ,rpaa
Q5= OProx ™ Pep.
1.10 Tonmmna cTpyxku cpeaass hep.,Mm
he, = (uxH)/ 1,
I.11Tommuua cTpyKKH MakCUManbHas hyaec, MM
Dyaree™ U SIN Py
1.12 Jinuna cTpyxku (pacdetHas) l, Mm
L,=[(2m*R)/360°]* @,
1.13 IlyTe pe3anus cymmapHsbii, L,km
L= (1,*n*T)/10°
2.J/lunamMuka npouecca (MOIHOCTb M CHJIbI)

2.1 MomnHocts pe3anust N pe3, kKBt



N pe3= K*B*H*U/60*102
rne K- ynenbHas paGota dpesepoBaHus B Krem/em
a. Cuna okpy>kHas KacatenbHas, Pokp., Kre
Pokp.=(102* N pe3)/ 0

2.3 Cuna okpyxHasi HOpMaiabHas,Q OKp., Krc

Q oxp.=m* Pokp.,
/1€ M-IEPEXO0IHbI MHOKUTENb JJIA Mpoliecca ppe3epoBHUSL
2.4 Cuna 1o HanpaBJICHMIO IOAAYHU, Sy KIC

S|= Pokp.*cos @+ Q okp* sin @,

2.5 Cuna HOpMallbHAas K HAIIPABJICHUIO NTOJAa4YH, Sy KI'C
S,= Pokp.*sin@,+ Q okp™ cos @,
2.6 Cuna cpennss KacaTenbHas Ha pesue Pz, kre
Pz= Pokp*(2m /1*z)
2.7 Cunia MakcuMasbHasi KacatenbHas Ha peslie, Pzmakc, Kre

Pzmakc=2* Pz

2.8 MoniHOCTh noiaun Ha mpeofosieHue cui pe3anusi, N moa, kKBt

N nozx= (S;* U) / (102*60)
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JlaGopaTopHasi padora Ne§

Tema: Pacuer pexumMoB paboOThl (pe3epHBIX CTAHKOB HAa OCHOBE H3Y4YEHUS
KMHEMAaTUYECKON CXEMBI

Lenp: M3y4UTh KMHEMATHUYECKYIO CXEMYy CTaHKa, PacCUUTaThb PEXUM PpadOThI
000opymoBaHUS

NHCTpYMEHTBI U IPUCTIOCOOTIEHUS: CUETHBIE YCTPOMCTBA

HopmaTuBHasi u cipaBoYHasi JIUTEepaTypa:

1.YuebHuk - Amamuukuit  B.B. JlepeBooOpabarbiBaromue CTaHKH |
WHCTPYMEHTBI: y4eOHUK 1Jisi cpen. npod. obpazosanusi/ B.B. Amanunkuii, B.B.
Amanuukuil. — 2-€ u3a., crep. — M.: U3narenbckuid ieHTp «Axkaaemus», 2006. —
400 ctp. (I'naBa 8 c.111-126)

KunemaTndeckass cxemMa CTaHKa, Karajor OO0OpyAOBaHHS, KAaTaJOT PEXKYIIETO
WHCTPYMEHTA, CIIPABOYHBIC TAOJIAIIBI

[lepen BBITIOJIHEHWEM 3aaHUS CTYACHTHI JTOJDKHBI M3YyYWUTHh TEOPHIO BOIPOCA C
MOMOIIIbIO KOHCTIEKTA JIEKIUN, y4eOHOM U CIIPaBOYHOM JIUTEPATYPHI.

[TopsiT0K BBITOTHEHUS JIA00PATOPHOU PAOOTHI
1. M3yunth KHMHEMaTHUYECKYIO cxemy (hpesepHoro cranka OC-4

Kunematuueckas cxema ¢pesepHoro cranka O@C-4 Pucynok 1

- 4 10

& 140

P=45xBm
n=3000 mun"}
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(
by [
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b
Ly

&160; 120 f ]

2. Ha ocHOBaHMM JaHHBIX KHHEMATHYECKOM CXEMbI, KaTajiora pexXyIEero
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WHCTPYMEHTA, CIPABOYHBIX TAaOJMWI] M WCXOAHBIX JaHHBIX IO BapUaHTaM,
MPOU3BECTH PaCUeT PEIKUMOB pabOTHl (HPE3EepHOTO CTaHKA MPH MPOJIOJILHO-
TOPIIOBOM (hpe3epoBaHUHN

Taomuna 1

VcenoBus
pacuera

Homep BapuanTa

5 6 7

10

ITopona
3aroTOBOK

OJibXa

JIiIa

oepesa

nyo

SICCHb Jijdma COCHa

€JIb

OCHHaA

Oyk

BrnaxnocTb
npeBecunbl, W,%

10

12

7 10 12

10

Pagnyc pesanus

R, Mm

Kunematnueckas cxema cranka ©C-4

VYron BeTpeun
rpajg

¢B,

20

30

15

40

25 60 30

40

50

35

VYron pe3anus

0,rpan

50

55

60

65

50 55 60

65

50

60

[IIepoxoBaTocTh
o0paboTaHHOU
MOBEPXHOCTHU
Rm max mxm

60

32

60

32

100 |32 60

32

100

32

Bpewms padoThI

pe3LoB nocie
MEePETOUKHU

T mun

120

180

240

120

180 | 120 | 240

120

180

120

Yucno pesuos, Z,mr

4

2 4 2

4

Yucro 000poTOB
HHCTPYMEHTA B

MUHYTY, Il 06/MHH

Kunematnueckas cxema cranka ©@C-4

Hetounocts
paanycoB

pE310B, T,MM

0,1

0,13

0,12

0,1

0,11 0,15 | 0,1

0,11

0,1

0,14

CxopocTb
,U, M /MHH

nmogadu

24

12

16

24

24

32

20

24

[upuna
oOpabaTpiBaeMOM
3arotoBku B, Mm

100

125

85

115

100 | 90 115

100

110

120

I'myOuna
bpe3epoBaHus,
H,mm
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1.KnHemaTuka npouecca pe3aHusi 1 reOMeTPHUs CTPYKKH
1.1 Cxopocts pe3anus, 0, M/ceK

0= 2m*R*n/60*1000
1.2 Tlomaua Ha 0JIMH 0OOPOT, U, MM

u, =(1000* U)/n

1.3 Tlonava Ha oguH pesel, u, ,MM
u,~=u,/z
1.4 Yron BXxoga pe3na B IPEBECHHY gy, TPAJ
Qg=arcsin u, /2R (@, =0)
1.5 Yron BeIxozaa pe3ua U3 APEBECUHBI Qg v, TPA
Pu=arccos ((R-H)/R) ( B IPAKTHYECKUX PACUETAX Qpye=15-20")

1.6 Yroa KoHTaKkTa UEHTPAIBHBIN @, TP

O™ Prux T Pox™ Pouix
1.7 T'eomeTpuyeckue mapameTpbl CPE3aEMOT0 CI0sI
1.7.1 Jnuna cpe3zaemoro ciosi l,Mmm

1=2*R *( e /360)

1.7.2 llnupuHa cpe3aemoro ciost, b,Mm

[IlupuHa cnosg TpU  OTKPHITOM (pe3epoBaHUM paBHA IIMPUHE
oOpabaThIBaeMOii 3aTOTOBKH

1.7.3 Cpennss ToymuHa cpe3aeMoro ¢iost hep.,Mm
he, =(H* u,)/1
1.7.4 MakcumaiibHasi TOJIIMHA CPEe3aeMOTO €10 hyap.,MM
By =2%
1.8 Orenka mepoxoBaTOCTH MO KHHEMATHYECKUM BOJTHAM
1.8.1 Haubomnbias riryouHa BOJTHBI y1,MM
Rm max= y,=e,”/(8R)

1.8.2 JInuHa O0JbIICH BOJTHEI €1 , MM
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e =u,+(2*R* 1)/ u,

1.9 HauGospmiass momava Ha peser] MO 3aJJaHHOMY YPOBHIO BBICOTHI
HEPOBHOCTEH

U, max, MM(OIIPEIENSIETCS 110 ONBITHBIM JJAHHBIM 110 HOMOIpaMMe puc.32

0))
2./lunamuka npouecca (MOIHOCTb M CHJIbI)
2.1 Momnocts pe3anus N pe3, kBt N pe3= Kt*aqq, *B*H*U/60%102

rie  Krt- TabiauvyHoe 3HaYeHWE YJeNbHOW paboThl (pe3epoBaHHs B
Krem/em’ ,

[1] Tabn.21 ctp.119
Aponp. [IONPABOYHBIA MHOXKHTEID UL (ppe3epoOBaHUs LIUINHIPUIECKOTO

Anomp. =an Ay A, *as*a
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JlaGopaTopHasi padora Ne9

Tema: pacuer peXUMOB PaOOTHI MIMIIOPE3HBIX CTAHKOB Ha OCHOBE H3Y4YEHUS
KMHEMAaTUYECKON CXEMBI

Lenp: M3y4nTh KMHEMATUYECKYIO CXEMYy CTaHKa, PacCUUTaThb PEXUM PpadOThI
000opymoBaHUS

NHCTpYMEHTBI U IPUCTIOCOOTIEHUS: CUETHBIE YCTPOMCTBA

HopmaTuBHasi 1 cipaBoYHas JquTeparypa:

1.YuebHuk - Amamuukuit  B.B. JlepeBooOpabarbiBaromue CTaHKH |
WHCTPYMEHTHI:yUeOHUK 175 cpea. mpod. obpazoBanus/ B.B. Amamuukwuii, B.B.
AmMamuukuil. — 2-e u3n., crep. — M.: Uznarensckuii neHTp «Axkanemus», 2006. —
400 ctp. (I'naBa 8 c.111-126)

Kunematndeckass cxema CTaHKa, Karajor OOOpYIOBAaHHS, KaTaJlOT PEXKYIIETO
UHCTPYMEHTA, CIIPABOYHBIE TAOIUIIbI

[lepen BbIMIOJIHEHUEM 3a/laHusl CTYACHTHI JOJDKHBI M3YyYUTh TEOPUIO BOMpOCa C
OMOUIbIO KOHCIEKTA JIEKUNH, y4eOHOM U CIIPaBOYHOM JTUTEPATYPHI.

I'mpgpoxnHeMaTyeckass CcxeMa MeEXaHW3Ma IOJayd IIUIIOPE3HOTO
cragka [1IO151-5

19
e 23 22
z=20, t=15,875 e % E||3
=
\ IEF T

Pucynok 1

-'.-".-"r'

£=72, m=2 : ]
=23, m=25 ks
J ke R
! - =
=32, =25 0 1(}
- I_ —| =
Eﬁ 3 t | L‘i’;wﬂfﬁ
H %“ i
" 5 Fh ) Tl S
0 3
2 ~12
1

=k 50




2.Ha ocHOBaHnuu JaHHBIX KHHEMaTHYECKOMN CXCMBI,

Karajora pexyIlero
MHCTPYMEHTA, CHOPAaBOYHBIX TaONWIl M HCXOJHBIX J@HHBIX IO BapHUaHTaM,
MIPOU3BECTU PACUET PEKUMOB padOTHI MIMIIOPE3HOTO CTaHKAa MpPU TOPLOBOM
(bpe3epoBaHNU NONEPEK BOJOKOH

YcaoBus
pacueta

Howmep Bapuanta

4 5 6

10

[Topona
3aroTOBOK

OJIbXa

JmIia

Oepesa

SICCHBb | JIMIIa

nyo

COCHa

€JIb

OCHhHa

BnaxaocTs
JIPEBECUHBI,

W,%

10

12

12

10

HwnameTtp
pe3anus D, mm

240

240

280

200 | 360 | 360

200

240

360

200

VYron BcTpeun @y,
rpajg

90

90

90

90 90 90

90

90

90

90

Yron pe3aHust

O,rpajn

50

55

60

45 50 55

40

45

55

60

[IlepoxoBarocTh
oOpaboTaHHOU
MOBEPXHOCTHU
Rm max Mxkm

16

32

25

32 25 32

16

32

25

32

Bpewms
pe3LoB
MEePETOUYKH

paboThl
nocJe

T mun

180

180

240

120 | 180 120

240

180

120

240

Yucno pe3uoB,

Z,ut

Uucmo  ob6opoToB
UHCTPYMEHTa B

MUHYTY, I 06/MUH

3000

3000

3000

3000 | 3000 | 3000

3000

3000

3000

3000

HeTounocts
panuycoB

pE310B,T,MM

0,12

0,11

0,13

0,1 (0,12 |0,11

0,12

0,11

0,1

0,13

CkopocTth mogauu
,U, M /MHH

10

12

10

[npuna
oOpabaTbIBacMOi
3arotoBku B, MM

180

110

130

160 | 200 150

140

100

200

120

I'my6una
dpe3epoBanus,
L,mm

125

50

70

65 125 |70

60

65

120

60
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1.KnHemaTuka npouecca pe3aHusi 1 reOMeTPHUs CTPYKKH

1.1 CxopocTs pe3anusi, 0, M/ceK
0= 2m*R*n/60*1000
1.2 Ilomaua Ha 0JIMH 0OOPOT, U, MM
u, =(1000* U)/n
1.3 Tlonava Ha oguH pesel, u, ,MM
u,~=u,/z
1.4 Yron BXxoga pe3na B IPEBECHHY gy, TPAJ
@g=arcsin u, /2R
1.5 Yron BeIxoaa pe3ua U3 IPEBECUHBI Qg ix, TPA
Pu=arccos ((R-H)/R) ( B IPAKTHYECKUX PACUETAX Qpye=15-20")
1.6 Yroa KoHTaKkTa UEHTPAIBHBIN @, TP
O™ Prux T Pox™ Pouix
1.7 T'eomeTpuyeckue mapameTpbl CPE3aEMOT0 CI0sI
1.7.1 Jnuna cpe3zaemoro ciosi l,Mmm
1=2*R *( e /360)
1.7.2 llnupuHa cpe3aemoro ciost, b,Mm

[Iupuna ciost (pa3mMep B HaNpaBICHUH, EPIICHIUKYIIPHOM TUIOCKOCTH
pucyHka) Tmpu (pe3epoBaHMH paBHA IMMUPUHE O0OpabdaThIBAaEMOM
3arOTOBKHU

1.7.3 Cpeanss Tonmmna cpe3aeMoro ¢ios hep.,Mm
he, =(H* u,)/1

1.7.4 MakcumasibHasi TOJIIIMHA Cpe3aeMOTo Ci0s hyap.,MM

By =2% hiy
1.8 O1rieHka 1m1epoxoBaTOCTH MO KHHEMATUYECKUM BOJIHAM
1.8.1 Haubomnbias riryouHa BOJTHBI y1,MM

Rm max= y;=¢,”/(8R)

1.8.2 JInuHa O0JbIICH BOJTHEI €1 , MM
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e =u,+(2*R* 1)/ u,

1.9 HauGospmiass momava Ha peser] MO 3aJJaHHOMY YPOBHIO BBICOTHI
HEPOBHOCTEH

U, max, MM(OIIPEIENSIETCS 110 ONBITHBIM JJAHHBIM 110 HOMOIpaMMe puc.32

0)
2./lunamuka npouecca (MOIHOCTb M CHJIbI)
2.1 Momnocts pe3anus N pe3, kBt N pe3= Kt*aqq, *B*H*U/60%102

rie  Krt- TabiaumyHoe 3Ha4YeHWE YIeNbHOW paboThl (pe3epoBaHHs B
Krem/em’ ,

[1] Tabn.21 ctp.119
Aponp, [IONPABOYHBIA MHOXKHTEID UL (ppe3epoOBaHUs LIUINHIPUIECKOTO

Anomp. =an Ay A, *as*a
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JlaGopaTopnas padora Nel(

Tema: pacuer pekUMOB pabOThI NUTM(OBATIHHBIX CTAHKOB HA OCHOBE WM3Y4YEHUS
KMHEMAaTUYECKON CXEMBI

Lenp: M3y4UTh KMHEMATUYECKYIO CXEMYy CTaHKa, PacCUUTaThb PEXUM PpadOThI
000opymoBaHUS

NHCTpYMEHTBI U IPUCTIOCOOTIEHUS: CUETHBIE YCTPOMCTBA

HopmaTuBHasi 1 cipaBoYHas JquTeparypa:

1.YueOnuk - ConoBbeB A.A., KopotkoB B.M. nHanaaka nepeBooOpabaThIBaIOIIETo
obopynoBanus: Yueb. mist CIITY. -3-e uzn., nepepad. u gom.. —M.: Beicur. mik.,
1987.—320 c. : un. (I'maBa XVI 1 68 ¢.281-284)

KunemaTndeckass cxemMa CTaHKa, Karajor OO0OpyAOBaHMS, KAaTaJOT PEXKYIIETO
WHCTPYMEHTA, CIIPABOYHBIC TAOJIUIIBI

[lepen BBIMOJHEHUEM 3alaHUSI CTYJIEHTHl JOJDKHBI M3Y4YUTh TEOPUIO BOIpOCa C
MOMOIIBIO KOHCTIEKTA JICKIIUN, y4eOHOH M CIIPaBOYHOM JIUTEPaTyPHI.

Cxema mumdoansroro cranka LnK-8 ¢ konBeliepHoit mogadeit

Pucynok 1

1 — koHBeliep; 2 — BaJIMK MIETOYHBIN; 3, 6 — MPOPE3MHEHHbIE BaJIbl; 4 — MPUKUMHOM
YTIOKOK;
5 — nmutndoBanibHAs JIGHTa; 7 — MEXaHW3M MOBOPOTA MKUBA; 8, 11 — 3leKTpoiBUTaTeb;
9 — 6anka; 10 — npwxumHoOU posuk; 12, 20 — 3Be3nouku; 13 — nens; 14 — cron; 15 — Hanpas-
nsromas; 16 — mnactuHa; 17 — pe3snHoBble HaKIaakK; 18 — HanpaBIisitolas JUHEHKA;
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2. Ha ocHoBanum paHHBIX (GYHKIUOHATIBHOM CXEMBI,

KaTajJora pcCxyaero

HHCTPYMCHTA, CIIPABOYHBIX Ta6J'II/II_I M UCXOJHBIX JAHHBIX IO BapUaHTaM, IIPOU3BCCTU

pacyeT pexxuMoB paboThI NITM(GOBATBLHOTO CTAHKA

Ycnosus Howmep Bapuanrta
pacuera

1 2 3 4 5 6 7 8 9 10
[Topoya 3aroToBoK | 0bxa | juma | Oepesa | [y0 | siCCHb | JIMIA | COCHA | €1b | OCHHA | OyK
Hlupura  meramwm | 660 | 440 | 580 800 | 560 |[760 |600 |740 | 560 700
B, mm
VaensbHoe paBnenue | 20 30 40 40 25 40 30 40 50 35
Ha 1umdyemyo (,
INIE]
3epHUCTOCTh MIKYpPKH, | 16 25 20 8 10 16 25 12 16 8
Ne
[ITepoxoBaToCcTh 25 32 25 6 26 12 25 16 25 16
00paboTaHHOU
IMOBEPXHOCTHU
Rm max Mxm
KoaddurmenT nonesnoro neicTBrs KIMHOPEMEHHOM nepeaayn 1=0,95
KoaddurmenT tpenus (a1 yTioxkka ¢ aHTUGPUKIUOHHOM JIeHToi), f =0,15-0.2
Huametp mpuBomHoro | 240 | 240 | 240 240 [ 240 | 240 |240 |240 |240 240
Basblia, D, MM
Yacrora  Bpamenus | 1500 | 1000 | 1500 | 1000 | 1500 | 1000 | 1500 | 1000 | 1500 | 1000
BaJibIla, N 00/MUH
Cxopocts nogauu ,U, | 6 8 12 8 6 12 8 8 6 10
M /MHH
[upuna xonrtakTHOH | 100 100 | 100 100 | 100 100 | 100 100 | 100 100
oankwu, lg,Mmm

1.KuHemaTuka npouecca pesanus
1.1 Ilmomaas KOHTaKTa NUIM(OBAIBHON  IIKYPKH € oOpabaTbiBaeMoOi

2
ITOBEPXHOCTHIO S,cM

S =B*l;, ,rne B —mupuna geranm, cm

1.2 CkopocTts pe3anus, 0, M/ceK

¥ = 2m*R*n/60*1000
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2./IunamMuka npouecca (MOIHOCTb M CHJIbI)

2.1 MomnocTts pezanus N pes, Br
N pe3= Pcp.okp* v, rie 0 — ckopocTh pe3anus (HuindoBaHus)
2.2 Cpennss KacaTenpHas cwia pesanus, Pep.okp., H
Pcp.okp.=107"* K, « q* S,

rie Ky - KOO(QQUIMEHT cUeIuleHHs HUIM(OBaIbHOIO HHCTPYMEHTA C

oOpabaTeiBaeMbIM HHCTPYMEHTOM (K, = 0,28-0,75)
2.3 MomHOCTh 53JEKTPOJABUTATENS MPUBOAA LUIM(POBAIBHOM JIEHTH IIpU

nuTM(OBAHUM JIGHTOM C  yYETOM TPEHHSI CKOJIBKEHHSI 0OOPOTHOM CTOPOHBI JICHTHI TIO

yTIOKKY N 2J1, BT

N a1 = Pcp.okp*(1+1t/ k) * 0/ 1
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IIpakTnueckas padora Ne9

Tema: O3HakoMIIEHHE C KOHCTPYKUHEWH OOOpYIOBaHUA [JIsl MOJATOTOBKH IUIMT K
00JHMIIOBKE
[{enb: M3y4uTh KOHCTPYKITUIO 000PYAOBaHUS JJI MMOATOTOBKH TJIUT K OOJIMIIOBKE

321,[[21‘-11/1 Da6OTBIZ O3HAKOMHTLECSI K OCOOCHHOCTSIMH IIOATOTOBKHM  IINIMTHBIX
MaTCpUuajIioB K OTACIKC, HU3YUYUTb HA3HAYCHHC N KOHCTPYKTHUBHBIC OCOOCHHOCTH
CTAaHKOB JIs1  BBIIIOJIHCHUA CTOJ'IHpHOﬁ IIOATOTOBKH IINIMTHBIX MATCPHUAJIOB,
BBIIIOJIHUTH CXCMbI CTAHKOB, KPATKO OIIMCATh HA3HAYCHUC WU ITPHUHIIUII pa6OTI>I

O6CCHC‘1HBEIIOHIPIC CpCACTBA. O6HII/IG CBCACHUA O CTOJ'IHpHOﬁ IIOATOTOBKEC IIJIMTHBIX

MaTCpUAJIOB K OTACIIKE, CXCMbI O60py,ZIOBaHI/ISI

TpeGoBanus k oTuery

[IpakTrueckast paboTa AOMKHA OBITH BBIMOJIHEHA B TETPAAM I MPAKTHUYECKUX
paboT, JOJKHA COJIEpKaTh: HA3BAHKE U HOMEP padOThI; LIETU U 3a]]a4u padOTHI.
[Topsinok BhIMOTHEHUST pabOTHI

1.M3yunts o0OmMe CBeACHUS O TMOJATOTOBKE IUIMTHBIX MaTepualioB K
OOJTUIIOBBIBAHUIO U HAIMCATh HA3HAYCHHE OTepaIiuu
2. JlaTh KpaTKyr0 XapakTEepPUCTHKYy M yKa3aTh Ha3HAuY€HHE OOOpYJOBAHHS  JUIS
MOATOTOBKH TUTUT K OOJIUIIOBBIBAHUIO
3.Berueptuth  cxembl  ¢pe3epHO-NIUTM(POBATHPHOTO W TPEXIHINHIPOBOTO
NUTM(QOBAIBHOTO CTaHKa ¢ 0003HAYEHUEM OCHOBHBIX KOHCTPYKTHUBHBIX AJIEMEHTOB
pucyHok lu [12.

OO0mue cBegeHNUs 0 MOATOTOBKE OCHOBBI IJIMTHBIX MAaTEPUAJIOB K

00 IMIIOBBIBAHU IO

OcHOBOU 11 OOJIMIIOBBIBAHMSI MOTYT OBITH CTOJISIpHBIE, APEBECHOCTPYKEUHBIE,
JPEBECHOBOJIOKHUCTBIE TUIMTHI, (haHepa, MacCHMBHasl JApeBecHHa (IJIs1 OpYCKOBBIX
netaneit u pamok), Tl MA®. [l kayecTBEeHHOTO 00JIMIIOBBIBAHUS HEOOXOIMMO,
yTOOBI JAETATM UMEIH OIpEJEICHHbIE NOMYyCKH mo ToimuHe. [Ipu o0iuioBbIBAaHUN
JIETAJIE B MHOTONPOJIETHBIX MNPECCAaX HATypAIbHBIM IIMOHOM U JIEKOPATHUBHBIM
OYMa)KHO-CJIOUCTBIM IJIACTUKOM XOJIOJHBIM CIOCOOOM JIOMYCTUMO OTKJIOHEHHE TIO0
tonmuae 1T +0,3 mm. [lpu crmomHOM mIMaTiaeBaHWW, MOPO3ANOIHEHHH,
OOJIMIIOBBIBAHUU TUUICHKAMH, a TakKe MpU OOJUIIOBBIBAHUU B OIHOIPOJIETHBIX
CKOPOCTHBIX MPECCax Pa3HOTOJIIMHHOCTD JIE€TAIM HE TOJKHA MpeBblath +0,2 M.
D10 TpeboBaHME HEOOXOIUMO BBIMONHATH MMOTOMY, YTO B OJMH IMpPOJIET Tpecca
3aKJIaJBIBACTCS HECKOJBKO Jeraned. bonee ToisicThie aeTanu OyayT MOABEPraThCs
0oJiee BBICOKMM JIaBJICHUSIM M YIPECCOBKE, a JUIsl TOHKUX JeTalleld naBlieHue Oyaer
HEJIOCTATOYHBIM.

JleTanu ¢ 3aaHHBIMHA OTKJIOHCHHSMHU TIO0 TOJIIHWHE IMOJIY4YaloT KaTnOpoBaHWUEM Ha
PEHCMYCOBBIX U MIMPOKOJICHTOYHBIX NUIM(OBANBHBIX CTaHKax. Jlydiue pe3ynbTarhbl
(0,2 mM) maeT oOpabOTKa MIUTOB HA IMIMPOKOJIEHTOYHBIX IIIH(OBAIBLHBIX CTAHKAX.
[Tpu xanuOpoBaHUKM HEOOXOJUMO PABHOMEPHO CHUMAThH CIIOW C JABYX CTOPOH IIUTA,
VHAue OH MOXET TOKOPOOUTHCS.
[loBepXHOCTh OCHOBBI TMOJi OOJMIIOBHIBAHUE JOJKHA UMETh PABHOMEPHYIO
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CTPYKTYpy. ['Huib, CMOJsiHbIE KapMallkKd W CYYKH YOAJISIOT W 3a7CNIbIBAIOT
BCTaBKaMH BPYYHYIO WJIH TNpPU 0OpabOTKE Ha MOJyaBTOMATHYECKUX CTaHKAX JUIs
BBICBEPJIMBAHUSL OTBEPCTHM M 3ajieiku uX mpoOkamu. KiieeBble U KUPOBBIC MIATHA
YAQISIOT, POTUpPasi MMOBEPXHOCTh COOTBETCTBYIOIIMMHU pacTBopaMmu. PazHoro pona
BIQ/IMHBI (3aKOJIbI, 3aAUPbI, IapPAMUHBI, BHIPHIBBI BOJOKOH) 3a/€JIbIBAIOT MECTHBIM
mmatiaeBanveM. lllnatineBka mociie BBICBIXaHUS JIOKHA MMETh HE3HAUUTEIIbHYIO
yCaJIKy.

[Ipn O0OMWIIOBEIBAHWHM TOHKHM OOJIMIIOBOYHBIM MAaTEpUATIOM (CHHTETHYCCKUM
IITIOHOM, TOJMMEPHBIMU  IUIGHKaMH) HeoOXoauMa TIIaTeiabHas IOJArOTOBKA
noBepXHOCTU. [lOBEpXHOCTH ¢ HEPABHOMEPHOW CTPYKTYypoil (HEoOIUIIOBaHHBIC
JIPEBECHOCTPY>KEUHBIE TUIUTHI) IIEJIMKOM IITATIIOIOT.

OO0GopynoBaHne U HHCTPYMEHTDI, IPUMeHsieMble JIJIsl IOATOTOBKH OCHOBBI
HedanepoBanHble IpeBECHOCTPYKEUHBIC TUIMTHI KadHMOpPyIOT HW NUHQPYIOT Ha
bpesepHO-IUTMGOBATHHBIX  CTAHKAX, NPEIHA3HAYCHHBIX JJII  OJHOCTOPOHHETO
KaTMOpPOBAaHMS 3aroTOBOK W3 JPEBECHOCTPY)KEUYHBIX IUTAT TIO TOJIIUHE C
MOCJEAYIONIUM UX NUTH(POBAHUEM.

KamubGpoBaHue 3aroToBOK M3 APEBECHOCTPYKEUHBIX TUT (puc. 1) Ha (dpesepHO-
NUTH(QOBAIBHBIX CTAHKAX OCYIIECTBISIETCS YETHIPbMS (Ppe3amu, pacroyioKEHHBIMU B
[IaXMAaTHOM TIOpSIIKE, TaK YTO TIPU JBM)KEHUM IUTa (pe3epyeTcs BCs €ro
noBepxHocTh. Kaxknas ¢pe3a nuMmeer yeThlpe HOXKA, OCHAIICHHBIX IJIACTUHKAMU W3
TBepaoro crapa. [lmutel numdyooT nuM@oBalbHONW MIKYpKOW, HAMOTAaHHOW Ha
o0pe3rHeHHbIEe TUTH(OBAbHBIC ITUITHH/IPHI.

Cron cTaHka MPEACTaBIIIET COOOM KECTKYIO JINTYIO CTaHHMHY, Ha KOTOPOW KpersT
CTaNbHBIC TUIUTHI, OOpa3yroImme CTON s 00padaThIBa€MBIX 3aroTOBOK. MeExXTy
IJIUTAaMU YCTAaHOBJIEHBI MOJJEPKUBAIOIINE BAJIbI[bI, 00pa3yrOIIUe KOTOPHIX MOTHATHI
HaJl MOBEPXHOCTHIO cTtoja Ha 0,25—0,3 mMm.

3aroTOBKH JPEBECHOCTPYKEUHBIX TTUT MPU KATMOPOBAHUY W MUTH(OBAHUHU TIOJAIOT
0Ope3VMHEHHBIMHA BajbllaMd. [IMUTHI Tpu KaTuOpPOBAaHWM TMPHKUMAIOTCS K TIIUTE
CTaHKa MEPEeAHUMHU W 3aJHUMHU TPUKUMAMH, NpU NUIMPOBAHUM — 3aJHUMHU
BaJIbLIaMU, KOTOPBIE UMEIOT MPY>KUHbI, YCTAHOBJIEHHBIE B OMOpax BaJbLOB. [Ibuib C
IUTUT MOCTe NUTM(OBaHUS YAAISIOT IIETKOM.

‘q .T : 3 i -_. ".i'
gy i P e
|f" -“\ IIK’/ ‘l. .-"_; Hll}
) —1 h . |. | T
I\\. d:ll \-.,_,.f/ ':' f _//‘dr- @ -
.l_ -—-————--\"'"f r'- e ’.- bt ;‘f.-_ l‘i ""'.:'f';..-:.
-.l-l -.1,_'.-"' i g S = '|
# i ¥ i 154 F . i [ Frl ¥ I' fl B f .-I“"}
[ Jrli ) Uh L L L [ i I o L f ! J
Puc. 1. Cxema 00paboTKM 3aroToBkM Ha (pesepHO-NUIM(OBATILHOM CTaHKe: | — BaJbIIbl,
MOJJAEP>KUBAIOIIUE 3ar0TOBKY, 2 — MOJAIOIINUE BaJbIlbl, 3 — IIETKU IJi yAaJeHus Nbuid, 4 —
nuM¢oBaNbHBIC MUJIWHIPHL, 5 — cTaHuHa, 6 — mpwxuMbl, 7, 10 u 11— TMTHl cTaHka, 8 —

dpe3bl, 9 — HOXH dpe3, 12 — oOpabaTeiBacMasi 3ar0TOBKA
[Tpu otcyrcTBUH (pe3epHO-NLTH(POBATBHBIX CTAHKOB MOATOTOBKY 1O/ (haHEpOBaHUE 3arOTOBOK U3
JPEBECHOCTPY)KEYHBIX TUTUT MOXHO TMPOU3BOAMTH KAIIMOPOBAHWEM Ha PEHCMYCOBBIX CTaHKaX C
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nocieAyomuM  nuiMdoBaHUEM Ha NUIMGOBAIBHBIX cTaHKax. OnHako KaauOpoBaHHWE Ha
peﬁCMYCOBBIX CTaHKaxX HECIIPOU3BOJUTCIbHO U Tp€6yeT JacTou MNEPETOYKU U 3aMCHBI HOMKEH.
HGQ)aHepOBaHHHe 3aroTOBKUM M3 CTOJIIPHBIX IIJIWT, MeOeIbHBIX IMUTOB M MaCCUBa APCBCCHHBI
KaJ'II/I6py1-OT u I_HJ'II/I(1)y}0T Ha TPCXIUIMHIPOBBIX I_HJ'II/I(bOBaJ'ILHBIX CTaHKax C cheHH‘IHOﬁ U1
BaJILIIOBOM To/1auel (puc.2).

Crankd C TYCEHHMYHON Tmoaayeil 00ecrmeynBarOT TOJIKO MUIH(OBAHHE
(danepyembix noBepxHocTeil. [loaTOMy HMX NpPUMEHSIOT B TeX CclyyasxX, KOrjaa
nundyemMble 3aroToBKM He Tpelyercs kaimOpoBaTh no TtosuiuHe. Ha craHkax c
BaJbIIOBOM TMoOJauel, KpoMe NIIU(OBaHUSA, MOXXHO BBINOJHATH W KaauOpoBaHME
3aroToBOK. Eciii pa3HOTONIMHHOCTD MOATOTOBIISEMBIX MO (paHEpOBaHHME 3aTOTOBOK
3HAYUTENIbHA U TPEXUMINHAPOBBIN NUIM(OBAIBHBIA CTAHOK C BaJbIIOBOM MOJaYeH HE
MOKET OOeCHe4nuTh BbIPAaBHMBAHMS 3arOTOBOK IO TOJIIMHE 32 OJUH MPOXOA, UX
nepen nundoBaHUEM KaTUOPYIOT Ha peHCMYCOBBIX CTaHKaX.

3arotoBkH HUTU(QYIOT MKYpPKOH, HAMOTAaHHON Ha UUTM(OBATBbHBIC THIUHAPHI

4(puc.l). 3aroroBKkM B CTaHKax C BaJIbIIOBOM Mojauei MOJAIOT BajuKaMu, a B
CTaHKaX C T'YCEHWYHOM MOJAa4eN — I'yCEHUYHOM LIENBIO.
JIlnst monmydenusi TpeOyemMoi IIepoXOBaTOCTH Tpu NuIMGoBaHWKM Ha (pe3epHO-
nUTM(OBATBHBIX W TPEXUMIMHAPOBBIX NUIM(OBATBHBIX CTAaHKAX HA [MIUHAPHI
CTaHKOB HaMaTbIBaIOT IIKYPKHU pa3HbIX HOMepoB. KauecTBo mumngpoBaHus BO MHOTOM
3aBUCHUT OT IPaBUJIBHOIO BBIOOpAa HOMEPOB IIKYPKHM U ONTHUMAIBHOIO padbodero
JaBJICHUS LIUJIMHIPOB Ha NUIM(YEMYIO 3arOTOBKY, CKOPOCTEH HITU(POBAHUS U MTOIaYH
3aroTOBOK.

c?___}

Puc. 2 Cxemsl numdoBaHus 3arOTOBOK Ha TPEXIMIMHIPOBHIX NUIM(OBAIBHBIX CTaHKaX: a — C
BaJIBI[OBOM TOJIauei, 0 — ¢ T'yCeHWYHOW mojaveif; 1| — 3aroroBka, 2 — MOJAIOININE BATHKH, 3—
NPWKUMHBIE BaJIMKH, 4— TWIeTOYHBIH OapabaH i OYMCTKM JeTaled OT MU, S5 —
T (OBATbHBIE IWIHHIPHL, 6 — T'YCEHUYHAs 1[eTTh

Ckopocts muudoBanus Ha (pe3epHO-NUTM(OBATBHBIX CTaHKaX cocTaBisieT 23,2
M/CEeK, Ha TPEeXUWIMHIAPOBBIX — 25—30 wm/cex. CKOpOCTh MOJAa4M 3aroTOBOK
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YCTaHABJIMBAIOT JKCIEPUMEHTAIBLHO B 3aBUCHMOCTH OT IUIOMIAAU HUIHPYEeMbIX
noBepxHocTel. OHa HaXOAUTCA B mpeaeiax ot 3 10 16 M/MuH.

[lInudoBanne 3aroToBOK M3 MAacCHBa JIPEBECHUHBI MOJ| (paHEPOBAHHE MOXKET OBIThH
3aMEeHEHO (Ppe3epOBaHUEM HA CTPOTATBHBIX CTAHKAX.

[nudoBanue (aHepoBaHHBIX 3arOTOBOK IMMOJ OTAEIKY IUICHKAMHU MOXKHO TaKXke
MPOU3BOJNTH HA JIGHTOYHBIX HUIM(POBATBHBIX CTAHKAX C TOJBUXKHBIM CTOJIOM H
O0apabaHHO-JIEHTOYHBIX.

[Ipu mmudoBaHuM Ha CTaHKaxX C MOJBHXKHBIM CTOJIOM 3arOTOBKA, 3aKpeIyieHHas Ha
CTOJIe, TEpeMellaeMOM IO  HampaBisAOIIUM, HUIMPyercda  OECKOHEUHOU
U OBATBEHON JICHTOM, HATSHYTOW HATSDKHBIM ITKWBOM Ha BeAyIui MKuB. JIeHTa K
nuQyeMoin 3aroTOBKE BPYUHYIO TPUKUMAETCS YTIOKKOM.

[Tpu mummdoBanuu Ha OGapabOaHHO-JIEHTOUHBIX CTAHKAaX 3aroTOBKa, MepeMeriaeMast
Opu TOMOINA OECKOHEYHON MPOPE3WHEHHOW JIeHTh, HUIH(]yeTcs OECKOHEUHOM
NUIMQOBAIBHON JICHTOM, HATSHYTOW HATSKHBIM IIKHBOM Ha BEIYIIMM IIKUB.
[nudoBanbHas jeHTa K NUTH(YEMOH 3arOTOBKE MPHKUMAETCS] KOJIOAKOM, TaBICHHE
KOTOPOM CO3AaeTCs MPU MOMOIIU NPYKUHHOTO WM THEBMATUYECKOTO MEXaHU3Ma.
Jl71st momy4yeHus: Hy>KHOM 1I€pOXOBATOCTH MOBEPXHOCTh 3arOTOBKU NUTU(DYIOT 32 TPH
MpoXoJa IIKypKaMH pa3JIMuHbIX HOMEpOB. [locie BTOpOro mpoxojia MOBEPXHOCTh

CMAa4YUBAIOT IJIS IIOAHATHA BOPCA U IIPOCYIIUBAIOT B YCJIOBUAX LICXA.
2

J

&
7 '
: P e =T _'_'"__—./ ~
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3= e —— .?
Puc. 3. Cxema num¢oBaHHsS 3arOTOBOK Ha JICHTOYHBIX NUIM(OBAIBHBIX CTaHKaX: a — C
MOJBM)KHBIM CTOJIOM, 0 — Ha 06apabaHHO-JIEHTOYHBIX; | — BeAyIMH IIKHUB, 2 — NUIH(OBANbHAS
JeHTa, 3— HaATSKHBIE IIKUBBI, 4— YTIOKOK, 5 — cTON, 6 — mummdyeMas 3aroToBka, 7 —

HaIpaBJISIONINE CTOJIA, § — MPHKUMHAS KOJIOJKA, 9 — mojaro1ast IeHTa

BBICBCpJII/IBaHI/IC CYYKOB U 3aJCJIKY OTBCpCTI/Iﬁ IMPOU3BOIAT HA ITOJIYAaBTOMAaTHYCCKHUX
CBCPJIMJIBHBIX CTaHKax. CraHoKk uMMeeT JABa pa6qux MIMMHACIEA, U3 KOTOPBIX OIWH
CIIYKUT I BBICBCPJIHMBAHUA CYUKOB, a z[pyroﬁ IJIs1 BBICBCPJIMBAHUA WU 3alIPCCCOBKU
HpO6KH. CTaHOK HMEET TaKXke HpI/ICHOCO6HCHI/IC HJIs1  BIIPBICKMBAHUA KIICA B
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3a/IeNIbIBAEMOE OTBEPCTHE M MEXaHU3M JIJIS TTOJJa4M JICPEBSIHHOM TUIAHKU, U3 KOTOPOt
BBITTUJIMBAIOT MPOOKY.

OOpabaTeiBaeMble HA CTAHKE W3JENHUS JOJKHBI ObITh OJMHAKOBBIMH IO TOJIIUHE C
nonyckoM = 0,5 MM.

[lopo3zanonHenue 3aroToBOK MO OOJMIIOBBIBAHWE IUICHKAMU  MPOU3BOMIST
mpeccoBaHMEM B Tpeccax ¢ obOorpeBaeMbiMM TumTamu. Jlns  mpeccoBaHwus
OPUMEHSIOT JTIOPATIOMUHUEBBIE TMPOKIAAKU ToiammHou 1,5—2 wmm. Yucrora
MOBEPXHOCTHU MPOKJIAI0K JOHKHA OBITh HEe HIbKe 8-r0 kiacca mo ['OCT 2789—59.
TexHOJOrnYeckuii  mpoLecc MOpPO3aNONHEHUSI  OCYIIECTBIAETCS — CIEAYIOIIUM
obpazom. Ha pabGouem crone y mpecca (QOPMUPYIOT TMAKETHI IO CXEMe:
TIOpPATIOMUHKEBAs MPOKJIAIKa, 3arOTOBKAa C HAHECEHHBIM Ha KJIEEHAHOCSIIIEM CTaHKE
MOPO3ANOJIHUTENEM, IIOPATIOMUHUEBAs TMPOKIaAKa. TemiepaTypa MPOKIAJA0K He
Bbilie 30 °C BpeMs OT MOMEHTa HAHECEHHs] Ha 3arOTOBKY MOPO3AINOJHUTENS 0
Hayana popmupoBaHus nakera He Mmenee 10 MuH.

CdopmupoBaHHbIe TTAKETHI 3arpy’Kar0T B MPECC U MPECCYIOT B TeueHue 3— 4 MuH
npu ylneapHoOM AaBieHuu 12—15 krc/cm2, temmnepatype muT npecca 115—120 C.
[Tocne BBITPY3KM M3 Mpecca 3arOTOBKH BBIIEPKUBAIOT B CTOIE B YCIOBHUAX I€Xa HE
MeHee 12 4.

61



IIpakTnueckas padora Nel(

Tema: O3HakoMIICHHE ¢ KOHCTPYKITHEH 000PYI0BaHUS sl OOJTMIIOBKH TUTUT
[{enh: M3yYNTh HA3HAYEHUE U KOHCTPYKITHIO 000PYI0BAHUS sl OOTUIIOBKY TIITUT

3ajgaun  pabOThl: M3Yy4YUTh KOHCTPYKTHBHBIE OCOOCHHOCTH OOOPYIOBaHUA IS
OOJTMIIOBBIBAHUS TUIMTHBIX MAaTEPHAJIOB, KPAaTKO OMKCATh HA3HAYCHUE W TIPHUHIIHIT
pabOThI ,BBITOJHUTH CXEMBI CTAHKOB

ObecnieunBaromye cpeacTna: yueOHuK - AManunkuii B.B. JlepeBooGpabaTeiBarorime
CTaHKH M MHCTPYMEHTHI: YU4eOHUK i cpel. npod. oopazoBanus/ B.B. Amanuikui,
B.B. AManunkuii. — 2-e usa., crep. — M.: U3narensckuii neHTp «Axkagemus», 2006. —

400 c. (I'naa 44 ¢.379-382)

TpeGoBanus k oTuery

[TpakTnueckast pabota JOKHA OBITH BBIIOJIHEHA B TETpaad Ul NMPAKTUYECKUX
paboT, 10JKHA CoAepKaTh: HA3BaHUE U HOMEP pabOThI; LEIH U 3a1a4u pabOTHl.

ITopsiok BbINOJTHEHUsI PAdOTHI
[Tonb3ysiCh OMOPHBIM YYEOHUKOM J1aTh OTBETHI HA BOIPOCHI
1.Ilepeuncante OCHOBHOE 00OpYI0BAaHHUE JIJIsl OOJIMLIOBBIBAHUS IJIACTEH
2. JlaiiTe XapakTepucTUKy OOOpyAOBaHHUS [Js1 OOJHMIIOBBHIBAHUS: Ha3HAYCHUE,
NPUHLUT PaOOTHI, JOCTOMHCTBA M HEAOCTATKH ( JaHHBIC 3aHECTH B Ta0IMIy 1)

Tabmuua 1
Bun obopynoBanus OpnHomnponeTHsIN Jlunaus xammpoBanuss ~ MemOpaHHBIH mTpecc

npecc
Ha3znauenue

[Tpuntum paboTh
JocronncTBa

Henocrarku

3.BerueptuTe CXeMBI CTAHKOB Ui  OOJIMIIOBBIBAHWS  IUIACTEH  NIMTOB B
OJIHOIIPOJIETHBIX Mpeccax W Ha JIMHUIX KamupoBanus (puc. 1 a) u 0)) ¢ ykazaHuem u
pactumdppoBKON KOHCTPYKTUBHBIX €IUHUIL
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Puc.1 Cxema cranka i1t 0OJIMIIOBBIBAHUS TUIACTEN IIIUTOB

a) —Ha 6a3e OJHOMPOJIETHOTO TIpecca; 0) - KalllMPOBaHUEM
4. JlaiiTe ompe/ieliecHHE TIOHSATHIO KAIIMPOBAaHHE. YKKHUTE Ha3HAYCHUE W BUJBI
000pyoBaHUs, 00JIACTh TPUMEHECHHS TEXHOJIOTHS KAIlIMPOBAHUS

5. U3yuute cxemy paboTbl MeMOpaHHOTO Tmpecca (puc.2) M COCTaBbTE PEKUM
IPeCcCOBaHUs MEMOPAHHOTO Mpecca

<0 0 0 0:0 0 O C5

S

7
5

L] S JL | Wi ) sV | I | B

A A A A, Y
V& sV

Puc.2 Cxema paboTsl MeMOpaHHOTO TIpEecca
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IpakTnueckas padora Nell

Tema: Os3HakOoMIIEHWE C KOHCTPYKIIMEH OOOPYMOBaHUS IJisi CO3JAHHUS 3allUTHO-
JIEKOPATUBHBIX MOKPHITUMA
Lenb: n3yunTh Ha3HAYCHUE U KOHCTPYKITMIO 00OPYIOBAHUSI IJIST CO3/IaHUS 3AIUTHO-
JNEKOPATUBHBIX MOKPBITHIA

3ajaun  paboThl: HM3YyYUTh KOHCTPYKTHUBHBIE OCOOCHHOCTH OOOPYIOBaHUS JUIs
CO3JIaHUsl 3alUTHO-ICKOPATUBHBIX TMOKPBITHM, KpaTKO OMNHCaTh Ha3HAYCHUE W
OPUHIIMI ~ pabOThl, BBINOJIHUTH  CXEMbl  O0OOpYyIOBaHMS  JUIsl  HAHECEHMS
JAKOKPACOYHBIX MOKPBITUI

ObecneunBarolme cpeacTa: yueoHuk - Amanuikuii B.B. JlepeBooO6padareiBaroiiue

CTaHKU M MHCTPYMEHTHI: yU4eOHHK 7S cpea. mpod. obpasoBanus/ B.B. Amanumkuii,
B.B. Amanuuxkuii. — 2-e u3n., crep. — M.: U3narensckuii neHTp «Axagemus», 2006. —
400 c. (I'naBa 45 ¢.385-397)

TpeOoBanus k oT4eTy

[IpakTueckast pabota A0JKHA OBITh BBIMOJHEHA B TETPAIU JIA MPAKTUUECKUX
paboT, TOoMKHA COAECPKATh: Ha3BaHUE U HOMEP PaOOTHI; IIENU U 3a7a9u PabOTHI.

IMopsinoK BHINOJIHEHHST PAdOTHI
[Tonb3ysich OMOPHBIM YYCOHHKOM JaTh OTBETHI HA BOIPOCHI
1.CoctaBpTe TOAPOOHYIO CcXeMmy-Kiaccupukanuo oOOpPYIOBAaHUS IJISI CO3IaHUS
3alIUTHO-JICKOPATUBHBIX TMOKPBITHH (CrpynmupyiTe 000pyJIOBaHHWE IO OCHOBHBIM

omepanusM: HAHECEHHE  JIAKOKPACOYHBIX  MAaTepUajoB, CYIIKa IOKPBITHH,
IPOMEKYTOUHOE IITH(OBaHKE, 00JIarOpaKMBaHUE MTOKPHITHIA )

Hanpumep
Hanecenue » NHEGMaAMUUECKUM
./mKOKpacoq-
P 2UODAGIUUECKUM
HblX
Mamepuaﬂoe >

6 JJleKmpu4ecKkom noJie

DILT PNT,PNADIN TINAINTNANINANDTINIA

um.o.

2.U3yunte cxembl 000pyAOBaHUSA ISl HAHECEHUS JIAKOKPACOUYHBIX TTOKPBITHIA

(puc. 1.) YkaxuTe NOCTOMHCTBA M HENOCTATKU KAXKIOro cCrocoba HaHECEHMs
JAKOKPACOYHBIX MIOKPBITUI

3.03HaKOMTECh C OCHOBHBIMH KOHCTPYKTMBHBIMU JJIEMEHTaMH JIAKOHAJIIMBHOU
MaluHbl (pUC.2) U TEPEUUCIUTE KOHCTPYKTHBHBIE CXEMbl OOpa30BaHUs 3aBECHI
JAKOHAJIMBHOM MaIIMHbBI C YKa3aHUEM JIOCTOMHCTB M HETOCTATKOB
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4 LT’_ YCTPOKCTBA
—= 13

Puc.1 Cxembl 000py1oBaHMs Uil HAHECEHHSI TAKOKPACOYHBIX MOKPBITUI:
a — TTHEBMOPACTBUICHUE; O-TUPABIMYECKUM PACTIBUICHUE; 6 —B JJIEKTPUYECKOM I10JIe BBICOKOTO
HaNpsDKEHUS; 2 —OKyHaHUEM; 0 — CTPYHHBIM OOJINBOM; € — HAJIMBOM; J#C — SKCTPY3HUeH; 3 - BaJIbLIaMU

Puc.2 JlakoHanuBHAs MalInuHa:
a-00mui BUI; 0 — CXeMbl HATMBHBIX TOJIOBOK
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IIpakTHyeckas padora Nel2

Tema: Os3HakoMJIeHHE C KOHCTPYKIMEH oOOpyAoBaHUS Il COOpPKHM paMOK U
KOPITYCHBIX U3JEIINN
Lenpb: M3yunTh HA3HAUYCHHWE W KOHCTPYKIIUIO OOOPYIOBaHUS [JIi COOPKH paMOK U
KOPITYCHBIX M3/EINN

3aaun pabOThI: U3YYUTh KOHCTPYKTHBHBIE OCOOCHHOCTH 000PYI0BaHUS AJIsi COOPKHU
pPaMOK M KOPIYCHBIX M3JAENINWA, KPaTKO ONUCAaTh Ha3HAYEHUE M MPUHUUI padoTHhI,
BBINIOJIHUTH CXEMbI 000pYI0BAHMS

Ob6ecneunBatone cpeAcTa: yueOHuk - Amanuukuii B.B. JlepeBooOpabaTeiBatomiye

CTaHKH M MHCTPYMEHTHI: YU4eOHUK I cpell. npod. oopazoBanus/ B.B. Amanunkui,
B.B. AManunkuii. — 2-e usa., crep. — M.: U3narensckuii neHTp «Axkagemus», 2006. —
400 c. (I'nmaBa 45 ¢.373-374); cxembl Baiim

TpeGoBanus k oTuery

HpaKTI/I‘-ICCKaSI pa60Ta JOJDKHA OBITH BBITIOJIHEHA B TCTpaau JIA IMPAKTHYCCKUX
pa60T, AOJIDKHA COACPIKATL: HA3BAHHUC U HOMCP pa6OTI>I; OCJIn 1 3aJa4n pa6OTBI.

OO0mmue cBegeHus

Baiima - oOuiee HaMMEHOBaHWE MEXAHHMYECKMX MPUCTIOCOOICHUNW M YCTPOMCTB,
OTHOCSIITUXCS K TaK Ha3bIBaeMbIM CokKMMaM. CKMMaMy HA3bIBAIOT OOIIMPHYIO TPYIITY
PYYHBIX M CTAIlMOHAPHBIX ITO3MIIMOHHBIX YCTPONCTB M MPUCTIOCOOJIECHUM IS
CTATUBAHUS MEXIYy COOOH W MIpXuMa APYr K APYry JeTajieid, COSAUHSEMBIX Ha
IIMIIaX, Ha KJIE€ WM CKPETUISIEMbIX PA3HOTO POJIa CTSHKKAMMU.

Hasznauenne 11000 BalMBI - CO3J@aHHUE YCHIIHS, HEOOXOJMMOTO JJisi MCKIIFOUCHUS
3a30pa  MEXIy COCIMHSIEMBIMH JCTalsiMU, oOOecredeHrue MPaBWIBHOCTH HX
B3aUMHOI'0 MTPOCTPAHCTBEHHOTO MOJIOKEHUS U UX HAYAJIbHOM BBIAEPKKH JI0 TE€X TOD,
MOKa HE MPOU30MJET CXBAThIBAHUE KIIES.

Knaccudpuxkanus Baiim

YCIOBHO BCE€ HX CYLECTBYIOIIME KOHCTPYKUHMM MOXHO NOAPA3ACIUTH IO
HA3HAUCHUIO HA BallMBbl JJI CKJICUBAHUSA, JJISl MPUKICUBAHUS, JIsI COOPKHU U3EIHIM
U3 OPYCKOBBIX JeTasiel U JJi1 COOPKHU KOPITYCHBIX U3/ICIUH.

CeronHs BaiiMbl MCHOJIB3YIOTCS TPU  OOJUIIOBBIBAHUU KPOMOK, CKJICUBAaHUU
M30THYTHIX JIETalIel U3 TOHKUX CJIOEB JPEBECHHBI, IIPU COOpPKE (CKICMBAHUM) IITUTOB,
paMoK, OOBSI30K, KapKacoB Kpeces, CTyJIbeB M T. M. Pasznuyaior BalimMbl st
OOJIMIIOBBIBAHUS TIJIOCKUX, HEIJIOCKUX WA PEIbe(HBIX MOBEPXHOCTEH, a TaKxKe
BaliMbl JJIs TJTIOCKOM ¥ 00BEMHOM COOpPKH.

Baiimbl 17151 ckiienBaHust OpyCKOB MO MIUPUHE U TONIIMHE (CIUTAYUBAHUS ) MOTYT OBIThH
BEPTUKAJILHBIMHU, TOPU30HTAJIBHBIMU (OJIHO- U MHOT'O3TaXXHBIMH), TTOBOPOTHBIMU U
BECPHBIMU.
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Baiimbl 17151 mpuKkIienBaHUs - TOPU3OHTANIBHBIE U BEPTUKAIBHBIC - CITY)KaT, HaIpUMep,
JUIsl TIPUKJIEMBaHUSI OOKJIAJIOK K HIMTOBBIM JIETalIsIM M OOJMIIOBBIBAHUS KPOMOK
JeTanei HeMpsSMOYTOIbHOU (POPMBI.

Baitmbl nist cOopku (CKIIEMBaHUS) PAMOYHBIX KOHCTPYKIIMI U3 OPYCKOBBIX JeTajiei
MPUMEHSIOTCSI B MPOU3BOJACTBE OKOHHBIX M JBEPHBIX OJOKOB, paMOK (UICHYATHIX
nBepedt Mebenu U ToMy MOJMOOHBIX M3Aenui. [IpuyeM KOHCTPYKIIMHM TaKUX BaiiM,
UCIIOJIB3YEeMbBIX JJI1 COOpPKM paMOK Ha MpsSIMbIE paMHbIC HIMMIBI U HA YC, CHUJIBHO
pasuaTcs. M ecnu mepBbie balle BCETO BEPTUKAIbHBIE, TO BTOpPbIE OOBIYHO
TOPU30OHTAJIbHBIE.

Oco0oe MecTo 3aHMMAaloT BaMbl JJII COOPKH CTYJIBEB M OPYCKOBBIX KapKacoB
JMBAaHOB M Kpecesd, KOHCTPYKIMS KOTOPBIX YacTO 3aBUCUT OT KOHCTPYKLIHUU H
MOCJIEIOBATEILHOCTH COOPKH caMOro u3fenus: coopka 60koBoro koMOuHara (ysna),
cOOpKa OTIEIbHO MEPETHET0 M 33aIHUX KOMOWHATOB, 00beMHasi cOOpKa M3JETHUs U3
ATUX Y3JI0B WJIH LIETUKOM U3 OTACJIbHBIX JIeTajeH.

Baitmbl myis cOOpKM KOPIYCHBIX U3JIETUH, KOTOPbIE YacTO HEBEPHO HAa3bIBAIOT
KOPIIYCHBIMU ~ TIPECCaMH, HCIOJIB3YIOTCS TIPU  W3TOTOBJICHHH  HEpa30OpHBIX
MajoQOpMaTHBIX U3JIETUN MeOen U KPYITHOPa3MEPHBIX pa300PHBIX, MOCTABISEMbIX
B coOpanHoM Bujae. llenp wucmonp30BaHMs Takux BalkM - oOecrnedyeHue
MPSIMOYTOJIBHOCTH COOpaHHOM KOHCTPYKIIMU W yHOOCTBAa YCTAaHOBKHU (PYpPHUTYPHI.
Takue BaliMbl Yallle BCETO HCIOJIB3YIOTCS B TMPOU3BOJICTBE M3ICIUM KyXOHHOM
MeOen U KOHTEeHHEepoB (TymO) miist oucHo Mebenu, a Takxke i1 COOPKH KOMOJIOB
U mKagdoB.

Jnst cxatuss U BBIAEPKKU M3JEAUS TOJ JaBJICHUEM B BaliMax MPUMEHSIOTCS
BUHTOBBIE MEXaHM3MbI, a TaKkKe YCTpPOWCTBA C IMHEBMAaTHYECKUM WM
TUIPABINYECKUM MTPUBOOM, PEXE C FJICKTPUUECKUM.

Ecnu TOYHOCTH BBIMOJHEHHUS MCIOJIB3YEMBIX MJii COOPKH HIMIOBBIX COCIMHEHHI
COOTBETCTBYET 3aJJaHHOMY KBAJIMTETY, TO BBIIEPKKA HM3JCIHs TOJ JTaBJICHUEM HE
TpeOyeTcsi, OHO MOXET OBITh Cpa3y e IMOocjie CKaTus (MPeccoBaHWs) BBIHYTO W3
BaliMbl U OCTaBJICHO 0€3 HArpy3KH J0 MOJHOTO OTBEPKIECHHUS KJIes HE MEHee YyeM Ha
CYTKH.

-\
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Puc.9
Baiimbl ans cxiienBaHus U cOopku: 1 — BaiiMa Juist COOPKM paMOYHBIX KOHCTPYKIHM € py4yHBIM
THJIPONIPHIKIMOM; 2 — BaiiMa yHUBEpCaIbHast Il CKJICUBAHUS M COOPKH IJIOCKUX JIEMEHTOB;

3 — BallM MHOIOITa)Has IHEBMaThueckas; 4 — BalilMa yHUBEpcaJbHas pOTOpPHas
YeThIPEXNO3UIMOHHAs [l CKIEUBAHUU 1 U COOPKU IJIOCKUX 3JIEMEHTOB;S — BaliMa JUIs CKJIEUBAaHUS
IIUTOB U OpPYCKOB BEpTHUKaJIbHAs JIBYXCTOPOHHSS; 6 — BaliMa BeepHas LIECTUIO3MLIIMOHHAS IS
CKJIEMBaHUS IIUTOB U OpYyCKOB; 7 — BailMa NHeBMaTHyecKas JUlsl NMPHUKIEUBAaHUS OOKIAIoK; 8 —
BaiimMa a1 0ObeMHON COOpPKM KapKacoB CTYJIbEB M Kpeced; 9 — Baiima ans cOOpPKH KOpPITyCOB
IIO3UITMOHHAaA
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1.3yunte KOHCTPYKIIUIO 000PYAOBAHUS TSI COOPKH PAMOK M KOPITYCHBIX M3JCIII

HOpSIIIOK BbBIITOJIHCHU A paGOTbI:

2.Ilonp3ysch OMOPHBIM YYEOHUKOM, KOHCIIEKTOM M CXEMaMH BaiiM 3arojHuTe Tabnuiry 1:

2.1 Crpynnupyiite cOOpouHble BailiMbl B TIPYIMIIbL:

NPUKJICHBAHUSA, BAIMBI TSI COOPKHU
2.2 YKaxuTe yCcTpoUCTBA U NPUCIIOCOOIEHUS ISl CO3JaHUS CKUMAIOLLET0 YCUIIUS Y BaliMBbl

2.3 Ykaxure 00JacTb IPUMEHEHUS KaX /101 BaiiMbl

2.4 Hanuiure OCTOMHCTBA U HELOCTATKHA BaliMBbI

BaliMBI

JJI1  CKIICUBAHUA, BaMMBbI JIIsL

Tabmura 1
Bunrnl Baiim Bun O06macTs JocTtonHcTBa HenocraTrku
MPUCTIOCOOICHUS MPUMEHEHHUS BaiMBI BalMBI
JIJI CO34aHus BalMEI
C’)KHMAIOIIET o
yCuus
BaiimMel IUIA
CKJIEUBAHHUA
Banmbris
MPUKJICUBAHUS

Baiimbl s
cOOpKH

CrnenaTh BBIBOJ 11O paboTe
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IIpakTnueckas padora Nel3

Tema: O3HaKOMIIEHHE ¢ KOHCTPYKIMEH 00OpYAOBAHMS Il U3TOTOBJICHUS OKOHHBIX
U IBEPHBIX OJIOKOB

Llenp: M3yyuTh HA3HAUYEHHWE W KOHCTPYKLUIO OOOPYIOBaHUSA ISl M3TOTOBJIEHUS
OKOHHBIX U JIBEPHBIX OJIOKOB

3ajaun  paboThl: HM3YyYUTh KOHCTPYKTHBHBIE OCOOCHHOCTH OOOPYIOBaHUS JUIs
W3TOTOBJICHUSI OKOHHBIX U JIBEPHBIX OJIOKOB, KPAaTKO ONMKCATh HA3HAYEHUE U TIPUHIIUI
paboThI, BBIMOIHUTE CXEMbI 000PYI0BaHUS

ObecneunBatoniue cpeactpa: yueoHuk - Koporkos B.U. [lepeBooOpabarbiBaroriye

cTaHku: Y4eOHuK ans Had. mpod. obpazoBanus/Buxtop NBanoBuy KopotkoB —M.:
N3natensckuii eHTp «Axagemusi», 2003.- 304¢.(n18.2 ¢.287-295)
TpeboBanus Kk oTuyeTy

HpaKTquCKaH pa60Ta JOJDKHAa OBITH BBITIOJIHEHA B TeTpaau Jd IMPAKTHYCCKHUX
pa60T, AOJIDKHA COACPIKATh: HA3BAHHUC U HOMCP pa6OTI>I; eIk 1 3aga4u pa6OTBI.

Iopsaok BeINOTHEHUsI padOThI:
1. Tlonw3ysick ONOPHBIM YYEOHHMKOM, PUCYHKOM 1M 2, U3y4yHT€ KOHCTPYKLHIO
o0opymoBaHus i1 COOPKM OKOHHBIX U ABEPHBIX OJIOKOB
2. YkaxuTe pa3Mepbl 3aroTOBOK M COOPOYHBIX €OUHHI], 0oOpadaThiBaeMbIX Ha
MHOTOLIEJIEBOM LICHTPE
3. BpImummTe OCHOBHBIE COOPOYHBIE Y3IIBI IICHTPA
4. YxaxnTe HA3HAaYCHHUE COCTABJIAIOIINX €IWHHUI] IIUIOPE3HOTO y4aCTKA
5. VkaxuTe Ha3HAYCHHE COCTABIISIOMINX €IUHUI] TPOA0TbHO-PPE3IECPHOTO ydacTKa
6. llepeuncnuTe BHABI CHUCTEM YIpPABICHHUS TEPEHANTAIKONH pabOYMX OpPraHoB
MHOTOLIEJIEBOTO CTaHKA

ORERITOR §

Puc.1 MuoroneneBoit 00pabaThIBarOIIH IIEHTP
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Puc.2 MHoroneneBoit 1epeBoo0padaThIBAIOIINN CTAHOK JIJISl H3TOTOBJICHUS OKOH:

a — obumii Bua; 6 — cxema o0paboTKU CKJIEeHHOM CTBOPKM; 1 — (pesepHslil copT; 2 — cynnopt
NOMYTHOTO (h)pe3epoBaHus; 3 — IMIUIOPE3HBIN CyNIOPT; 4 — MUJIBHBIN CYNIOPT; 5 — MyabT;, 6 —
KOHTPHPOQUIIb; 7 — MHEBMO3aXHUM; 8 — ynop; 9 — nuHeiika; 10 — kapetka; 11 — pamka; 12 — ponuk;
13 — mexanu3m mnonauu; 14- snekrpoasurarenb, 15 — cranuHa; 16 — CTOJN TPOJIOJIBHOTO
dpesepoBanus; 17 — netans ; 18 — MUIBHBINA CYNTIOPT AJISL OT/ICIICHUS [IITAITMKA

OTBeThTE Ha BOIIPOCHI:
1. Kakue TEXHOJOTMYECKH OIepaliyl  BBITIOJHSIOT HAa  MHOTOIIENIEBBIX
nepeBooOpabaThIBAIONIMX CTAaHKAX?
2. Ilepeuncnure peXxymue HHCTPYMEHTBI, MPHUMEHSEMbIE B MHOTOIICIEBBIX
nepeBo0OPadaTHIBAIOIINX CTAaHKAX ?
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IIpakTnueckas padora Nel4

Tema: IlpoBepka reoMeTpUYECKON TOYHOCTH JICHTOUYHOMUIIBHBIX CTAHKOB
[leqb: W3Yy4YUTh TOCJEAOBATEIBHOCT, MPOBEPKH TE€OMETPUUYECKOM TOYHOCTH
JICHTOYHOMNMWJIBHBIX CTAHKOB B cOOTBETCTBUU ¢ TpeOboBanusimu [[OCT 6854-88

3 agadyn P a0OTHI: N3Yy4UTb )41 BBIITOJIHUTD CaMOCTOATCIIBHO ITPOBCPKY
FCOMCTpPI‘lCCKOP'I TOYHOCTH JICHTOYHOIIMJIBHBIX CTAHKOB
O6CCHC‘1HB3IOHIPIC CpCACTBA.

1.Yuebnuk - ConosbeB A.A., KoporkoB B.M. Hanagka nepeBooOpadaThiBaroiiero
obopynoBanus: yueb. mnsa CIITY. — 3-e uzn., nepepad. u gon. — M.: Beicur. mik.
1987r. 320 c.: un.(m.15 c.44-49)

2. TOCT 6854-88  JlepeBooOpabateiBatomee  obopymoBanue  CTaHKH
JICHTOYHONMWIbHBIE CTOJIApHBIe. OCHOBHBIE MapaMeTpbl. HopMbI TOUHOCTH
W3mepuTenbHble CpeACcTBA: UHANKATOP, OTBEC

TpeGoBanus k oTuery

[IpakTyeckass pabota A0JKHA OBITh BBIMOJHEHA B TETPAAU JIA MPAKTUUECKUX
paboT, JOJDKHA COAEpIKaTh: Ha3BaHUE U HOMEP PadOTHI; U U 3a/Ja4ud paboTHI;
BBIBO/IBI IO paboTe

OO0mue MoJI0KeHUsI
Ha 3arotoBkax, oOpaboTtanHbix Ha croisipHbix cTankax ( ['OCT 6854-88)
JOTYCKAEeTCs Pa3HOTOJIIMHHOCTh B MPOJOJIHLHOM HamparieHun He Oonee 0,25 Mm
Ha qmuHe 500 MM M B morepeyHoM HampapieHuu He 6onee 0,2 MM Ha gauHe 100
MM. [lunomarepuansel, MOJydeHHBIE TPH PACHUIOBKE OpEBEH Ha BEPTUKAIBHBIX
opeBHonuibHbIX cTankax ( ['OCT 25135-82) momkHBI UMETH JAOIYCK MO TOJIIMHE,
BEJIMYMHA KOTOPOTO 3aBUCUT OT TOJIIMHBI JOCOK: MPU TOJIIUHE A0 32 MM JOMYCK
1o Tojumue paBeH £ 1,0 MM; mu1s TomH nuiomarepuanoB oT 40 go 100 Mmm —£2,0
MM; cBeImre 100 mm —3,0 M.
J{nst noCTHXKEHUST yKa3aHHON TOYHOCTU MUJIOMATEepUaiOB JICHTOUHONMWIIBHBIE CTAHKU
JOJDKHBI OBITh TOJATOTOBJCHBI K pabdOTe B COOTBETCTBHU C HOPMaMU TOYHOCTH
YKa3aHHbBIX CTaHJapPTOB.

1. IIpoBepka paguaJibHOro OMeHUus1 00012 MWJIBHOTO HIKHUBA .

Jlnst ompenenieHust paauaibHOro OMeHus 000]a MUWIHHOTO IIKMBA MOKA3bIBAIOIIHIMA
npuOop (MHAMKATOp 4YacoBOTO TUMA) | ycTaHABIMBAIOT HAa CTAHUHE CTaHKA.
W3meputenbHbIii  HAaKOHEYHWK JOJDKEH KacaThCs HapyKHOW 00paboTaHHOU
NOBEPXHOCTH 0007a NWIBHOIO IIKWBA 2 M JOJDKEH OBIThb PacIoJIOKEH
NePHEHANKYIJIAPHO K 3TOM moBepXHOCTH. [Ipy u3MepeHusx MIKUB MOBOPAUYMBAIOT HA
MOJIHBI 000POT ¥ OMPENEISIIOT MaKCUMalTbHOE M MHHHUMAJIbHOE TMOKA3aHUs
npudopa. OTKIOHEHHE PAaBHO Pa3HOCTH 3TUX MOKa3aHUU.

Bropoe wu3MmepeHue BBINOJHAIOT INPU YCTAaHOBKE H3MEPUTENIBHOrO mpubopa B
NO3ULIKIO 3.

[TpoBepstOT BEpXHU U HMXKHHUI IIKUBBI B OTAEIBHOCTH. OTKIIOHEHUE ISl KaXKA0r0
IIKMBAa PaBHO HAWOOJbIIEMY M3 pE3yJbTaTOB JABYX M3MepeHui. B 3aBucumoctu OT
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JMaMeTPOB IIIKMBOB, YCTAHOBJICH JOMYCK Ha pajauajbHOe OWeHue, MM: s
CTOJsIpHBIX cTaHKOB 400MM - 0,16MMm;

1250MmmMm - 0,0Sli/IM

Puc. 1. Cxema HU3MCPCHUA paaualIbHOT'O OMeHHs MUIBHOTO IMIKKUBA

2.1IpoBepka TOpuOBOro OMeHus 00042 NUJIBLHOIO IKUBA .

ITIpoBepky NpOBOJSAT B COOTBETCTBUM CO CXEMOM, yKa3aHHOM Ha puc.2. MHaukaTop
1 ycraHaBiIMBaeTCs HAa CTAaHWHE CTaHKA TaK, YTOOBI €ro M3MEPUTEIIbHBIM HAKOHEYHUK
KacaJics TOPIIOBOM 00pabOTaHHOW MOBEPXHOCTH 00072 MUIHHOTO MIKMBA 2 © OBLT
MEPIEHIUKYIJISIPEH K HEeW B TJIOCKOCTU H3MEpeHusl. M3mepeHus BBIMIOTHSIOT MpHU
PACIIOJIOKEHUU HW3MEPUTEIBLHOrO0 MNpudopa B BEPXHEM M HUKHEM MOJIOKEHUHU.
[IpoBepsIOT BEpXHHUI U HUKHUM MIJIbHBIE INKUBBL. OTKJIOHEHHE JJIs1 KQXKA0TO IIKUBA
PaBHO HanOOJBIIEMY U3 PE3yJIbTATOB JABYX U3MEPEHUI.

Homyck — 0,08 ™M Ha pagmyce 500 MM 1Sl BEpTHKAIBHBIX OPEBHO - MHIBHBIX
crankoB ¥ 0,25 m 0,35 MM CTOJApPHBIX CTAHKOB ¢ AuameTpom mkuBoB 400 u 800
MM COOTBETCTBEHHO

Puc.2 Cxema u3mepeHus TOpIIoBOTO OueHHUs 00012 JIeH-
TOYHOIIMJIBHOI'O CTaHKa

3.I1apanjieJJbHOCTh TOPLUOB NWIBHBIX IIKUBOB. TOPIIOBBIE MOBEPXHOCTH BEPXHETO
U HIKHErO WIKUBOB JOJDKHBI OBITh MNapajulebHbIMHU. TOPIIOBYIO MOBEPXHOCTH
BEpPXHEro MNuibHOro ImkuBa | (puc. 3), pacHoJOKEHHYIO CO CTOPOHBI MOJA4u
pacHMIMBAaEMOI0 Marepuala, YCTaHABIMBAIOT C IMOMOIIBIO PAaMHOIO YpPOBHS B
BEPTHKAIBHOMN MIOCKOCTH C TOUYHOCTHIO 10 0,1 MM /M . OTBec 2 3aKpermsioT Ha
CTaHWHE CTaHKa W pacloyiaraloT TakK, YTOObI €ro HUTh Kacaiaach TOPLIOBOM
NOBEPXHOCTU IIKWBA . OTBEC 3aKpEIUIAIOT ISl U3MEPEHUN B JBYX IOJIOKEHUSX |,
CUMMETPUYHBIX OTHOCHUTEJIBHO OCHM BpalleHus mKkuBa. Pazmep A B Toukax B, Bl,
B2, u B3 HmwxHero mkuBa 3 u3MepsioT HA0OPOM IJIOCKOMAPAJUIEIbHBIX KOHIIEBBIX
Mep JJIMHBI U IIYTIOM B JABYX TOYKAaX, PACIIOJIO0KEHHBIX CUMMETPUYHO. OTHOCUTEIIBHO
TOPU30HTAJIBHOM OCH IIKMBA OTCTOSALIMX IPYr OT JApyra IO Ha PACCTOSHHUHM MM.
N3mepeHnss mnoOBTOpsAOT mnpu mnoBopore mkuBa Ha 90°. OTKIOHEHHME pPaBHO
HauOOJBIIIEH  anreOpamdecKol Pa3HOCTH  pe3ydbTaTOB u3MepeHuid. Jlomyck
coctasiseT 0,5 mm Ha aymae 1000 MM U1 BEpTHKaIbHBIX OPEBHONMIBHBIX CTAHKOB
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nu 03 u 04 pgnsg CTONSAPHBIX CTAaHKOB ¢ auaMeTpoMm mKuBoB 400 m 800 MM
COOTBETCTBEHHO

Puc. 3. Cxema mnpoBepKH MapaJlIEIbHOCTH TOPIOBBIX

MMOBEPXHOCTEW IIKWBOB
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IIpakTnueckas padora NelS

Tema: IIpoBepka reoMETpHUUECKON  TOYHOCTH KPYTJIOMWIHHBIX CTAHKOB
€l1b: HW3YYUTh MOCIJIEIOBATEIBHOCTh MPOBEPKA TIE€OMETPUUYECKOM TOYHOCTHU
KPYTJIOMIIbHBIX CTAHKOB B COOTBETCTBUU € TpeboBaHusiMu [[OCT 8425-90

3ajaun paboThI: U3YYHTh M BBIMIOJHUTH CAMOCTOSITCIIBHO ITPOBEPKY MeOMETPHUCCKOM
TOYHOCTH KPYTJIOMMIBHBIX CTAHKOB IS IMPOJI0JIBLHOM PaCIIUIOBKU
O0ecneynBarIIME CPEACTBA:

1.YueOnuk - ConoBbeB A.A., KopotkoB B.M. Hamanka nepeBooOpabathiBaroiiero
obopynoBanus: yuebd. st CIITY. — 3-e usn., mepepab. u gom. — M.: Beicmn. mik.
1987r. 320 c.: ui. (m.15 c.44-49)

2. TOCT 8425-90 HepeoobpadareiBatoiiee obopynoBanue. CTaHKH KpyTrJIOMUIbHBIC
IpUpe3HbIe JJIA TPOJOJIbHON pacHUIOBKUA TuioMarepuanoB. OCHOBHBIE MapamMeTphl.
Hopwmbl TOUHOCTH U )KECTKOCTH

W3MepuTenbHble CPEACTBA: UHAUKATOP, MUKPOMETPUYECKUN HYTPOMEP, MOBEPOYHAs
JUHENKa ¢ ypOBHEM, Ha0Op IIYINOB, TOBEPOUYHBIN YTOJbHUK, IITAHTCHIIUPKYIIb

TpeboBanus Kk oT4eTy

[TpakTrueckas paboTa JOJDKHA OBITH BBITIOJIHEHA B TETPAJM IS MPAKTHYCCKUX padoT,
JO0JDKHA COACPIKATh: Ha3BaHWE M HOMEP PaOOTHI; IEHM M 3a/1a4u PabOThI; BHIBOIBI TIO
pabote

OO0mme moJ10KeHus

Ha 3arotoBkax, 00pabOTaHHBIX Ha KPYMVIONWIbHBIX CTaHKaxX [UIsl MPOAOIbHON
pacnuioBku ( TOCT 8425-90) nomyckaercsi:

- OTKJIOHEHWE OT NPAMOJIMHEMHOCTH IMOBEPXHOCTH mnponuia Ha mmHe 1000mMm - He
6omee 0,3 Mm;

-OTKJIOHEHHUE OT MEePIEHIUKYIIPHOCTH TOBEPXHOCTHU MPONMiIa K 0a30BOM MOBEPXHOCTH
netanmn Ha giuHe 1000MM — He 6omee 0.2 mM;

- HEPAaBHOMEPHOCTb IIMPUHBI WM TOJIIMHBI OTHUIMBAEMBIX AeTaned Ha JuHe 1000MMm
— He 0oiee 0,3 MM;

- IIEPOXOBATOCTh RMyy,x MUJIEHON MOBEPXHOCTH MPHU PACITHIOBKE MUIAMH:

-TUIOCKUMH M pa3BeJeHHBIMU 3yObsaMu —He Oosiee 320MKkM

-CTOraJibHBIMU — He Oonee 60 MxMm. [l [IOCTHIXKEHHS YKa3aHHOM TOYHOCTH
NWJIOMAaTepUaIoB KPYIJONMUIbHBIE CTAaHKHM JIOJDKHBI ObITh MOATOTOBIIEHBI K padoTe B

COOTBCTCTBHUH C HOPMAMHU TOYHOCTH YKA3aHHBIX CTAHIAPTOB .
1. IlpoBepka paauajbLHOro OMEHHUsI MOCATOYHBIX MOBEPXHOCTEH MO MBI
HcnpiTanue TOYHOCTHU KPYIUIOIMMWJIBHOI'O CTaHKA HAYHWHAIOT C HCCICIOBAHHA

padrualIbHOTO OveHus IIoCaa04YHbIX HOBCpXHOCTCﬁ 1014 ITNJIBI. Cxema I/IBMepeHI/Iﬁ JIIA
OJHOITIMJIBHBIX W MHOTI'OIMMUJIBHBIX CTAHKOB IIPUBCACHA Ha PpHUC. 1. HpI/I HN3MCPCHHN
HHAIWKATOP 1 YCTaHaB/IMBAlOT HA CTAHMHC CTAaHKA WJIM Ha KpOHH.ITGfIHG HaIIpaBJIAIOMINX
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NI Tak, YTOObI €r0 U3MEPUTEIbHBIN HAKOHEUHUK KaCaJICs TTOCAJ0YHOM MTOBEPXHOCTH 2
u Obu1 nepnenaukyisipen e (TOCT 30091-93). PaguanbHoe OueHHe W3MEPSIOT HE
MEHEE, YeM B JIBYX B3aHMMHO MEPIEHIMKYJISPHBIX TUIOCKOCTAX, MPOXOISIIMX YEPE3 OCh
BpalllEHHsl, a JUId MHOIOIMWIBHBIX CTAHKOB, KpPOME TOro, HE MEHEeEe YeM B JBYX
MOJIO’KEHUSX IO JJIMHE MOCAJ0YHON MOBEPXHOCTH MPU YCTAHOBJIEHHOW ChEMHOM OIOpe
3. BenmmurHa OTKJIOHEHWS] IPUHUMACTCSI PaBHOM HAWOOJIBbILCH aareOpanvecKkoil pa3HOCTH
NOKa3aHUM MHIMKATOpa B KAXKIOM ero nosokeHnu. Jomyck — 0,04 mwm.

“ @(1 6
AV fEY

Puc. 1 Cxema wu3MepeHus paauagibHOTO
OueHUs MUIIHLHOTO Bajla CTaHKa:
@ — OJTHOTNIUJILHOTO; 6 — MHOTOIMIIBHOTO

2. IIpoBepka TOPHOBOr0 OMEHUS MOBEPXHOCTH OMOPHOIO 3a’KUMHOI0 3a:KMMHOr0 (uianuma
NHJIbI
[IpoBepky MpPOBOIST B COOTBETCTBUM CO CXEMOMW, yKazaHHOM Ha puc. 5. Muamukarop 1
YCTaQHABIIMBAETCSI HA CTAHMHE CTaHKa TakK, YTOObl €ro W3MEpHUTEIbHBIM HAKOHEYHHMK Kacajcs
TIOBEPXHOCTH OMopHoro (hriania? y nepudepun u ObUT MEPIeHAMKYISApeH K Heil. OTKIIOHEHHe paBHO
HauOOoJbIIeH anredpandeckoil pa3HOCTH MOKa3aHWH MHAUKATOPA B KAXKIOM €ro MOJIOKEHUH.

Honyck — 0,03 MM Ha quamerpel 00 Mm.

Puc. 2. Cxema wu3MepeHus
TOPIIOBOTO  OWEHHSI  32)KUMHOTO
(aHIa OAHOMMIBHOTO CTaHKa

76



3. [apajJieJibHOCTH 00Pa3yOIIUX NOJAKIIUX BAJIBIOB MHOTONINJIbHBIX CTAHKOB

[TpoBepky mnapamIensHOCTH O0pPa3yIOIIMX TMOAAIIIUX BaJIbIIOB MHOTOMWIBHBIX CTaHKOB
MPOBOJAT B COOTBETCTBUM CO CXEMOMH, yKazaHHOW Ha puc.4. MUKpOMETPUUYECKHMM HYTPOMEPOM 2
U3MEPSIOT PACCTOSIHHE MEXAY OOpa3yrolllei MOocaJouHOi 4acTh MUJIBHOTO Baia 1 M 0Opa3yromumu
HIOKHUX M BEPXHHMX BaJbLIOB 3 B AMAMETPAIbHOMN IJIOCKOCTH, B TOUKAaX HanOojee OTJajIeHHbBIX JPYT
oT gapyra. OTKJIOHEHHE paBHO PAa3HOCTH HM3MEPEHU, OTHECEHHOM K PACCTOSHUIO MEXKIY TOYKaMH
M3MEPEHMSI.

Homyck — 0,5 mm Ha aiune 1000 mwm.
[TapamnensHOCTh 00pa3yroIIel HIDKHUAX MOIAIOIINX BaJIbIIOB 00pa3yoIell MIILHOTO Bajia
B TOPU30HTAIILHON MJIOCKOCTH KOHTPOJIUPYIOT IO CXEME pHC. 3.

| N mmpy ITI ;
o e W iy
) 31 4 | 1

Puc. 3. Cxema BBIBEpKM HUXHUX MOJAIOIINAX Puc. 4. Cxema npoBepku
BaJIbIOB BaJIbLIOB

Ha mwxuxue Bambiel 1, pacmoiiokeHHBIE 1O 00€MM CTOpPOHAM IUJIBHOIO Baja 2,
YCTaHABJIMBAIOT IOBEPOYHYIO JINHENKY 4.

MUKPOMETPUYECKUM  HYTPOMEPOM 3 HU3MEPSIOT  PACCTOSIHUE  MEXKIY
o0pa3yroIiel MmocalouHOM YacTH MHJILHOTO BaJila W IMOBEPOYHOM JIMHEHKOM B TOYKaXx,
HamOoJIee OTAAJICHHBIX JPyr OT jApyra (10 KpasM BaJbllOB). BenwunHa OTKIOHEHUS
HAaXOJUTCS KaK OTHOIICHHE PA3HOCTH HM3MEPEHHHA K PACCTOSHUIO MEXKIY TOYKAMHU
WU3MEPEHUM.

Honyck — 0,5 MM Ha gyuHe 1000 mwm.
4.I1apa/u1eJIbHOCTH 00PA3yOIIMX BEPXHMX BAJbIOB HUKHUM B TOPU30OHTAIBHOU
MJIOCKOCTU OMpeaesieTcs: cieayromum obpazom. IlnockonapanieabHble KOHIIEBBIC
MEpbl JJIMHBI OJIMHAKOBOW BBICOTHl YCTaHABJIMBAIOT MEXAY BEPXHUM W HIKHUM
BaJIbIIAaMU T10 KpasiM BaJIbIIOB B TOUKaX, HauboJiee yIalleHHBIX APYT OT apyra. Pazmep
IPOCBETa MEXAY OOpa3yrollel BEpXHEro Bajblla M HE3a)KaTOMl KOHLEBOW Mepoi
JUIMHBL  U3MepstoT  1iynoM. OTKIOHEHHE HaxoAsIT IO pa3Mepy MpOCBETa,
OTHECEHHOMY K PACCTOSIHUIO MEXJY TOUKAMHU U3MEPEHMUSI.

Honyck — 0,6 MM Ha gyuHe 1000 mwm.
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S.1osi0keHne HHKHHUX BajabloB. OOpasyomme HUKHUX TOJAIONIUX BajbIOB
JOJDKHBI OBITh PACIIONIOKEHBl B OJHOM TOPU3OHTAIbHOM I1ockocTH. IIpoBepky
IPOU3BOJSAT CIAEAYIOLUM 00Pa3OM.

Ha mepByr0o mnapy HWKHHMX BaJbllOB YCTaHABIMBAIOT B MPOAOJIBHBIX U
JIMArOHAJIBHBIX MOJIOKEHUSX MOBEPOUHYIO JTMHENUKY C YPOBHEM.

M3mepennss nOpoOBOIAAT B KaXKIOM IOJIOXKEHUM JuHEHKd. IIposepstor
NOCJIE0BATEIBHO KAKIYIO APy CMEKHBIX BaJbIOB. OTKIIOHEHHE PaBHO HAUOOJBILIEMY
3HAYEHUIO Pe3yJIbTaToB m3MepeHui. Jlonyck — 0,6 mm Ha aymHe 1000 mwm.

6. IIpoBepka 1Mo107KeHUS MHJIBHOI'O JUCKA

[TuabHBIN MUCK CTaHKA JOJDKEH OBITh PACIIONIONKEH MEPIECHIUKYISIpHO K 0a30BOM
IUIOCKOCTH CTOJIa WJIHM TENEKKH. IIpoBEpKy NpOBOIAT B COOTBETCTBHM CO CXEMOW,
yKa3aHHOM Ha puc. 7 Ha nmuinpHOM Bally yCTaHaBIMBAKOT M 3aKPEIUISIIOT KOHTPOJIBHBIN
JCK |, MOBEPOYHBIN YTOJBHUK 2 YCTAaHABIUBAIOT HA OMIOPHYIO MOBEPXHOCTH 3arPy304HON
tenexku 3. lllynom wusmepstor pasmep 3a3opa MEXKAY YIOJbHUKOM U JUCKOM.
M3MepeHue MpoBOIAT HA JBYX KpalHHX CTOMKax TeneKKd. OTKIOHEHHE PaBHO

HanOOJIBIIIEMY 3HAYCHHIO pe3yiabTaToB m3MepeHuid. Jlomyck — 2,0 MM Ha mymHe
1000 Mmm

Puc. 5. Cxema usmepeHus NeprneHuKyIIpHOCTH JUCKa

7.KoHTpPOJIb pa3mMepoB U popMbI MHUIOMATEPHUATIOB
[TunomMarepuanel, MOJyYEHHbIE HAa KPYTJIOMUIBHOM CTAHKE, JOJKHBI HUMETh
3aJIaHHYIO TOJIIIMHY, & KPOMKH UX JOJKHBI ObITh MEPIICHIUKYIISPHBI IIACTSIM.

IIpoBepka To/MMUHBI. V3MEPSIOT TONMLMHY NWJIOMAaTepyalia IITAHIEHIIMPKYJIEM B TPeEX
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Toukax Ha pacctossHuu / = 0,5 M OT KOHIIOB M B CEpelMHE. 3aTeM OMNpPENEsIOT
OTKJIOHEHHE, KaK HauOOJBIIYIO aJreOpanvecKyro pa3HOCTh M3MEPEHUI M YCTaHOBJIEHHOTO
pa3mepa. Jlomyck pazMepa 1o TOJIIMHE JA0JDKEH ObITh He Ooliee
+ 1 MM s nunomarepuanoB TOMUHON 40 mwM;
+ 2 MM 715 nusoMarepuanoB ToamuHon 0osee 40 mm 1o 100 Mm
3 MM JJ1s1 TAJIOMATEPUATIOB TOJIIIMHOM  CBBIILIE 100MMm..
[Ipu npoBepke MepIeHIUKYIIPHOCTH Ha 00pabOTaHHON JOCKE TONMIIMHONW He Menee 30 MM
NPOBEPSIIOT YTOJBHUKOM M IIYIIOM MEPNEHIUKYSIPHOCTh MOBEPXHOCTH MPOMMIA KPOMKE
Jocky. OTKIIOHEHHE PaBHO HAOOJIBIIIEMY 3HAYCHUIO PE3ybTaToOB u3Mepenuil. Jlomyck 0,5Mm
Ha ymae 1000MM
IHopsinok BbINOJIHEHHSI PA0OTHI

1. Ucnosnp3yst METOAUKY MTPOBEPKU T€OMETPUUECKON TOYHOCTH KPYTJIOMUIIbHBIX
crankoB 1o ['OCT8425-90 mpou3BeCcTM NPOBEPKY IEPEUUCICHHBIX MapamMeTpoB,
CPaBHUTh C HOPMATUBHBIMM U 3aMKCaTh BEJIUYUHY OTKJIOHEHHS OT HOPMATHUBHBIX

3HAUYCHUH B TCTpaab AJIA IIPAKTUICCKUX U J'Ia60paTOpHI>IX pa60T

2. Cnenatb BBIBOJIBI 11O paboTe
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IIpakTuyeckas padora Nel6

Tema: I[IpoBepka reoMeTpruecKOi TOYHOCTH MPOAOTBHO-(PE3ECPHBIX CTAHKOB
€lb: M3Y4YUTh IIOCJIEJOBATENIbHOCTh MPOBEPKH TIEOMETPUYECKOH TOYHOCTHU
POAOIBHO-(DPE3EPHBIX CTAHKOB (Ha MpuMepe (HyroBaIbHOTO CTaHKA) B COOTBETCTBUU

¢ tpedoBanusamu 'OCT 7097-78

321,[[21‘-11/1 D&6OTBI: HN3YUYUThb U BBIIIOJJHUTL CAMOCTOATCIIBHO IIPOBCPKY FCOMGTpH‘lGCKOP'I
TOYHOCTH HpOIIOJIBHO-(i)pCBGpHOFO CTaHKa
O6CC1’IC"II/IBEIIOIHI/IC CpCACTBA.

1.Yuebnuk - ConoBreB A.A., KoporkoB B.M. Hamanka nepeBooOpabaThiBaromiero

obopynosanus: yuaeo. st CIITY. — 3-e u3a., mepepad. u mon. — M.: Beicm. mik. 1987r.
320 c.: mn. (.15 ¢.44-49)

2. TOCT 7097-78 IepeBoobpabateiBatomee obopymoBanue. CtaHku (pyroBaibHbBIC.
HopwMmsbl TouHOCTH

W3mepuTenbHble CpeACTBA: MHAMKATOP, MOBEPOYHAsl JIMHEMKa ¢ ypOBHEM, Ha0op
I[yTIOB, MOBEPOUYHBIN YTOJBHUK
TpeboBanus k oT4eTy

[TpakTrueckast paboTa MOJDKHA OBITH BBIMOJTHEHA B TETPAIU ISl MPAKTHYECKUX padoT,
JOJDKHA COJEPKaTh: HAa3BaHUE W HOMEp padOTHI; MEH W 33a4i PabOThI; BHIBOIBI TIO
pabote
OO01ue 1moJI0KeHus
1.IIpoBepka MI0CKOCTHOCTH CTOJIOB

[InockocTHOCTh paboveil MOBEPXHOCTH MEPEAHEro U 3aJHEr0 CTOJIOB CTaHKA
IPOBEPSIOT C MOMOUIBIO MIOBEPOYHON JTUHENKH, MIIOCKONAPAIIIEIbHBIX KOHIEBBIX MEP
JUTMHBI U 11yna B cootBeTcTBUM TpeboBanuii [[OCT 7097-78. M3mepenus: Npou3BOIST
1o cxeme puc. 1.

B ykazanHble Ha cxeme KpallHHE TOYKH KJIQAyT OMOpbl (TI0CKOTapaiebHbIe
KOHIIEBbIE MEphI JIJIMHBI) MU Ha HUX YCTAHABJIMBAIOT IMOBEPOUYHYIO JIMHEHKY. 3a30p
MEXy CTOJOM W TOBEPOYHOM JIMHEMKONH HM3MEPAIOT KOHUEBBIMH MEpaMU JJIUHBI U
nryrnoM. OTKIIOHEHUE OMPENENSIOT KaK HAWOOJBIINN M3 TOJYYCHHBIX PE3yJIbTaTOB
U3MEPEHNN.

Honyck pasen 0,20 1 0,25 MM 1171 CTOJIOB JIMHOKO COOTBETCTBEHHO 1000MM 1
1000...1500 mMm.
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Puc. 1. Cxema npoBepkH MJIOCKOCTHOCTH CTOJIOB

2. ITapaneJbHOCTH CTOJIOB
PaGoune mMOBEpXHOCTU TMEPEAHEr0 M 3aJHETO CTOJOB CTAHKA JIOJKHBI OBIThH

napajuiesibHbl. JIoMycK OTKIIOHEHHWsI OT MapajuiesibHOCTH paBeH (0,2 MM Ha [JIMHE
3annero croja 1000 mm. Hakiion paboueil mOBEpXHOCTH B CTOPOHY HOKEBOTO Bajia
He jomyckaetcs. M3Mepenue OTKIIOHEHHS BBITIONHSIOT 0 cxeme puc. 2. Ha pabouyro
MOBEPXHOCTh MEPEHEr0 CTOJIa 2 Ha KOHEL IIOCKONapalIeIbHbIX KOHLEBBIX MEpax
JUTMHBI | yCTaHABJIMBAIOT MOBEPOUYHYIO JIMHEHKY 4 Tak, 4YTOOBI JApyroi ee HaBHCAJ
HaJl TIOBEPXHOCTHIO 33JIHETO cTojda 3. 3a30p U3MEPAIOT UIYyNOM B JIBYX CEYEHHSX MO
mHe crosa. IIpoBepKy HpOBOISAT Takke B JIBYX CEUEHHUSX IO IIMPUHE CTOJIA B
BEPXHEM M HIXKHEM MOJIOKEHUSIX MTEPEAHETO CTOJIA.

Puc. 2. Cxema npoBepKH NapauieIbHOCTH CTOJIOB

3.J1apanjieibHOCTh HOKEBOI0 BaJia K MOBEPXHOCTH 3a/IHET0 CTOJIA
OOpa3yromas IMUIMHAPUIECKON MOBEPXHOCTH HOXKEBOTO Baja (PyroBajibHOTO
CTaHKa JOJKHA ObITh PACHOJIOKEHA MapajuielibHO padoueil MOBEPXHOCTU 3aHETO
crona. lonyck napamwiensHoctd paBeH 0,1 u 0,15 MM 111 HOKEBBIX BajOB JIMHOIO
cootrBeTcTBEHHO 110 400 MM 1 400...630 mM. [TpoBepky nmapauienbHOCTH BBITIOTHSIOT
C MOMOILBIO MAarHUTHOW CTOMKH C MHJIUKATOPHOW TOJIOBKOM MO CXEME pHUC. 3
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Puc. 3. Cxema mpoBepku MHapaiieIbHOCTH HOXEBOTO Baja K 3aJHEMY
CTONIY

Ha paGouyto moBepXHOCTb 33JJHETO CTOJIa YCTAHABIUBAIOT MAarHUTHYIO CTOMKY C
WHJIMKATOPOM YacOBOTO THUMA TaK, YTOObl €r0 M3MEPUTEIIbHBIM HAKOHEUHUK KacaJcs
oOpa3syromel IMTHHIPUICCKON MTOBEPXHOCTH HOXKEBOTO Bajia W ObUT MEPIICHANKYIIIPEH
€l B IUIOCKOCTH u3MepeHusi. MI3MepeHns: mpou3BOIAT B ABYX IOJIOKEHUSIX CTOMKHU: IO
JIEBOMY H IO MPABOMY KPar HOXKEBOTO BaJla B JIBYX €ro MOJOKEHUSAX IPU TOBOPOTE HA
180°.

OTKJIOHEHHUE OTMPEAETAIOT KaK HanOOJBIIYI0 anreOpandecKyio pa3HOCTh PE3yJIbTaTOB
U3MEPEHUI B IBYX KpailHUX CEUEHUSIX MO JUTMHE Baja B IBYX €0 MOJIOKEHUSX

4.PagnajibHOE OMeHHe HOKeBOro BaJia

Jlns  um3MepeHus paauaibHOro OWEHHMS HOXXEBOTO Bajla Ha  3aIHIOI0
MIOBEPXHOCTh 33JIHETO cTosa (puc. 4) yCTaHABIMBAIOT WHIMKATOP YaCOBOI'O THUIA TaK,
yTOOBl €r0 W3MEPUTEIbHbI HAKOHEYHUK KacaliCsl IUIMHIPUYECKON IMOBEPXHOCTHU
HIEHKU U ObUT IEPIEHIUKYJISAPEH € B IIJIOCKOCTU U3MepeHusi. I3mepeHus npou3BOIsT
MOCJICIOBAaTEIbHO 1O JIEBOM M MpaBOW IIelKaM Baja. bueHue omnpenensiioT Kak
HauOONBIIYI0 are0OpandecKyrd pa3HOCTh pE3yJbTaTOB M3MEPEHUH B  KaXIOM
nonoxxenud. Jlomyck pasen 0,03 mm

Puc. 4 Cxema HU3MCPCHUA paauaJIbHOTO OMeHHs HOXKEBOI'O BaJia.
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S5.IIpoBepka TOYHOCTH CTaHKa B padore

[Ipu pabore (QyroBaJibHOrO CTaHKa ONPEIEISIIOT IUIOCKOCTHOCTh U
HIEpOXOBAaTOCTh OOpa0OTAaHHBIX IOBEPXHOCTEHW, a TaKXKe MEePHEHAUKYIIPHOCTh
00paboTaHHBIX KPOMKH U TJIACTH 3aTOTOBKH.

IIJI0CKOCTHOCTL  ONPEAEISIIOT € TNOMOIIBID  MOBEPOYHOM  JIMHEWKH,
NPUKJIAAbIBAEMON B MPOJOJIBHBIX M JMArOHAJIbHBIX HAMPABICHUSAX, W 1lyna. Jlomyck
paseH 0,15 mM Ha mymHe 1000 MMm.

IlepnieHAUKYJISAPHOCTD IIJJACTH M KPOMKH 3arOTOBKHU ONPEIEISAIOT € TIOMOILBIO
NOBEPOYHOTO YroJibHUKA U Inyna. M3MepeHuss mpou3BOIAT MO KpasiM 3aroTOBKU Ha
paccrossHuM 20 MM OT TOPLIOB M MIOCEPEINHE.

OTKJIOHEHUE ONPENENAIOT KaK HAauOOJbIIYI BEJIUYMHY MPOCBETA B KAXKIOM
ceuenuu. [Jonyck pasen 0,1 mM Ha qiuHe 100 MM.

IHopsinok BbINOJIHEHHsSI PAdOTHI
1. HMcnonb3ys METOAUKY POBEPKU TEOMETPUUECKON TOUYHOCTH (hyTroBaITbHBIX
crankoB o 'OCT 7097-78 npousBecTH MPOBEPKY NEPEUUCIEHHBIX TAPAMETPOB,
CPaBHUTh C HODMATUBHBIMU U 3aIIMCATh BEJIUYUHY OTKJIOHEHUSI OT HOPMATUBHBIX
3HAYEHUHN B TETPaAJIb JJIsl MPAKTUUECKUX U J1a00OpaTOPHBIX pabOT

2. Cnenatb BBIBOJIBI IO paboTe
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IIpakTuyeckas padora Nel7

Tema: IlpoBepka reoMeTpu4ecKoil TOUHOCTH (PPE3EPHBIX CTAHKOB

Lenp: wW3y4yuTh IMOCIENOBATEIBHOCTh MPOBEPKH TIE€OMETPHUYECKOW TOYHOCTHU
(bpe3epHbIX cTaHkoB (Ha mnpumepe (pesepHoro craHka @OC ¢ HIWKHUM
pacmojoXeHNUeM IIMUHACNIS ¢ PyYHOW Mojadeil) B COOTBETCTBUHU C TPEOOBAHHSIMHU
I'OCT 69-75

321,[[21‘-11/1 Da6OTI>II HN3YUUTH )41 BBIITOJIHUTD CaMOCTOATCIIBHO ITPOBCPKY
FCOMGTpPI‘lGCKOP'I TOYHOCTH (bpe:;epHoro CTaHKa
O6CCHC‘1HBaIOHIPIC CpCACTBA.

1.Yuebauk - ComoBreB A.A., KopotkoB B.M. Hamagka nepeBooOpabaThIBaromiero
obopynosanus: yue6. mis CIITY. — 3-e usn., mepepadb. u mon. — M.: Beicur. mik.
19871.320 c.: un. (m.15 ¢.44-49)

2. TOCT 69-75 JlepeBooOpabatsiBaromiee oOopymoBanue. CtaHku (pe3epHbIe ¢

HWJKHHUM  PACIIOJIOKCHHUCM  INITMHACIIA. HOpMBI TOYHOCTHU H JKCCTKOCTH

W3meputenbHbIe CpeACTBA: MHAMKATOP, MOBEPOYHAs JMHEHKa C YpoBHEM, HA0Op
IIYTIOB, MIOBEPOUYHBIN YTOJIBHUK, IIJIOCKOMAPAJUICIbHbIE KOHIIEBBIE MEPHI JJIMHBI
TpedoBanus k oT4eTy

[IpakTrdeckass pabora J0DKHA OBITH BBIIOJHEHA B TETPAaU I MPAKTHYSCKUX
paboT, MODKHA COAEpX aTh: Ha3BaHWE W HOMEpP pabOTHI; MEeTW W 3aadd padoThI;
BBIBO/IbI IO paboTe
OO01ue mMoJI0KeHHu s
1.IlpoBepka MI0CKOCTHOCTH CTOJIOB
JlonmycK TIJIOCKOCTHOCTH pabodei MOBEPXHOCTH CToja JOKeH ObiTh 0,15 MM Ha
nnuae 1000 MmM. BeIykitocTs HE OITycKaeTcs.

L L
E—
]

i L~

Puc.1CxeMa npoBepku MIOCKOCTHOCTH CTOJIOB

Ha paboueii mnoBepxHocTH cTOjda | B MPOAOIBHBIX, MONEPEYHBIX U
JNUArOHAJbHBIX HAIpaBICHUAX Ha JBYX ONOpax 3 OJWHAKOBOM  BBICOTHI
(mockomapanenbHbIX KOHIIEBBIX MEpax JUIMHBI) YCTaHaBIMBAIOT IOBEPOUYHYIO

84



muHenky 2. IlpocBer Mexay NpoBepseMON NOBEPXHOCTbIO CTOJa € padoueit
MOBEPXHOCTHIO TIOBEPOYHON JIMHEUKU U3MEPSAIOT UIYNoM. OTKIIOHEHUE ONPENEIsIOT
KaK HauOOJIbLIYIO Pa3HOCTh PE3YJIbTaTOB U3MEPEHUN B Ka)KJIOM HAIIPABJICHUU.

2. OceBoe OUeHUeE HIMMUH/IE/IA

Puc.2 Cxema mpoBepKr 0CEBOTO OMEHUS IITTHHACIIS

B koHuueckoe oTBepcTHE WMIMHUHAENS | TJIOTHO BCTAaBISAKOT KOHTPOJIBHYIO
OTPaBKY 2 C MJIOCKUM HUTM(GOBAHHBIM TOpLIEM, MepreHIuKyIsipHbIM ee ocu. ['OCT 6
9 -7 5 C. 3 Ha paboueii mOBEepXHOCTH CTOJa 3 yCTAaHABIUBAIOT MU3MEPHUTEIbHBIN
npubop (uHAMKATOp) 4 TaK, YTOOBl €ro H3MEPUTENIbHbI HAKOHEUYHHUK Kacaycs
TOPLIEBOM TOBEPXHOCTH ONPABKH y €€ ILEHTpa B HANpPABICHUH OCU BpalICHUS.
buenue ompenensiOT Kak HaWOOJBIIYIO anreOpanyecKyl0 pa3HOCTh IMOKa3aHHMA
u3MepurensHoro npudopa. Jomyck 0,02 MM

3.HepHeHIlHKyJ1ﬂpHOCTb OCH BpalllCHUHA INNMUHIACIA H paﬁoqeﬁ IMMOBEPXHOCTHU
cToJa

Puc.3 Cxema npoBepKku NEpreHIUKYISIPHOCTH OCH BpAIll€HUs IIITUHAEISA
U paboueil MOBEPXHOCTH CTOJIa
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B konuueckoe oTBepcTHE MIMUHAEAS | MIOTHO BCTaBJISIOT KOHTPOJIbHYIO
OTIPaBKYy 2 ¢ IWIMHAPWYIECKON paboueld moBepXHOCTHIO. Ha paboueii moBepxHOCTH
cTosia 6 B IPOJIOJIBHBIX U MOMEPEUHBIX HAMIPABICHUSIX HA ABYX OMOpax S OJMHAKOBOM
BBICOTHI  (TUIOCKOMApaJUIeNIbHBIX  KOHIIEBBIX Mepax JUIMHBI) YCTAHABIMBAIOT
MOBEPOUHYIO JMHEWKY 4. Ha omnpaBke YKpEIUIAIOT KOJICHYaTyl0 OIpPaBKY C
U3MEPUTEIBLHBIM TPUOOPOM 3 TakK, 4TOOBI €ro U3MEPUTEIbHBI HAKOHCUHUK Kacaycs
paboyeil MOBEPXHOCTH JIMHEWKU W OBUI HampaBieH mnepneHAuKyasspHo eil. Ilocme
MIEPBOTO U3MEPEHHUS MIMUHETb C MHAUKATOPOM mnoBopadyuBaroT Ha 180°. M3mepeHus
MPOBOJAT B CPEIHEM TIOJIOKEHUM IINMUHAEHS 1o BbicoTe. llepen wu3MepeHuem
HIMUHSTRHYI0 0a0Ky 3akperuissioT. OTKIOHEHHE OINpEeNeNsSioT KaKk HauOOJBIIYIO
anreOpanyecKyrd pa3HOCTh TIOKa3aHWM HW3MEPUTEIBLHOTO Tpubopa B  ABYX
JMaMETPaJIbHO PACIOI0KEHHBIX TOUKaxX a u a, ; 0 u 0,. Jlonyck 0,1 mm Ha qune 300

MM
4. IIpssMoTMHETHOCTH padoYell MOBEPXHOCTH HANIPABJIAIOIIECH JTMHENKH

. Puc.4 Cxema npoBepku NpsMOJIMHEHHOCTH pabouell MOBEPXHOCTU HANPABIISIOLICH JTMHEHKN

K paboueli mMOBEpXHOCTHM HaIpaBIAOIIEH JUHEHKH 1 B MPOAOIBLHOM
HAMpaBJICHUU B CEPEINHE IO BBICOTE HAIPABISIONICH JUHEWKH HA ABYX omopax 3
OJIMHAKOBOM  BBICOTHI  (IUIOCKOMApaJUIEAbHBIX  KOHILIEBBIX  ME€pax  JIJIMHBI)
IPUKJIAJABIBAIOT MOBEPOUHYIO JHHENKY 2. IIpocBer mexnay pabodeil MOBEPXHOCTHIO
MMOBEPOYHON JIMHEWKA W TPOBEPSEMOUN IMOBEPXHOCTHIO HAMNPABISAIOMIECH JTUHEUKA
U3MEpAIOT 1ynoM. OTKJIOHEHHE ONpPENeNsioT Kak HauOOJIBIIYH0  Pa3HOCTb
pe3ynbraroB uamepenuit. Jlomyck 0,15 mm Ha qimuae 1000 mm

S.J1apajieJIbHOCTh HANIPABJIAIOIIUX JJUHEEK

j\r‘ S, ) g
My
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Puc.5 Cxema MMPOBEPKU MAPAJUICIIbBHOCTH HAITPABJIATOIMIUX JIMHCCK
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K paboueli mMOBEpXHOCTHM HaIpaBIAOMIEd JUHEHKH 1 B MPOAOIBLHOM
HAIIpaBJIICHUM B CEPEAWHE IO BBICOTE HANPABIAIOLICH JIMHEMKHM HA JIBYX ONOpax 2
OJIMHAKOBOM  BBICOTHI  (IUIOCKOMApAJIENbHBIX  KOHLIEBBIX ~ Mepax  JUIMHBI)
NPUKJIAIBIBAIOT MOBEPOUHYIO JIMHENKY 3. [IpocBeT mMexny pabodeil MOBEPXHOCTBIO
MOBEPOYHON JIMHENKH 3 M MPOBEPSEMON MOBEPXHOCTHIO HAMPABIISIIONIEH JIMHEWKN 4
U3MepsIoT 1ynoM. M3Mepenus (He MeHee ABYyX) MPOBOJAAT Ha paccTosHuu 200 MM
Ipyr oT Japyra. M3amepeHue NOJKHO MPOBOAUTHCS NMpH e (MIyOMHA pe3a) paBHOM 2
MM. OTKJIOHEHHE OTIPEAEIAI0T KaK HauOONbIIYI0 PA3HOCTh PE3YJIbTATOB U3MEPEHUI.
Homyck 0,05 mm Ha gmuae 200 MM

6.1lepneHAUKYISIPHOCTH HANPABJISIOLIMX JINHEEK CTOJLY

Puc.6 Cxema npoBepKky NeprieHIUKYIIPHOCTH HAPABISIOMIUX JTUHEEK CTONY

Ha pabGoueit moBepxHocTH cTosia 1 Ha JABYX omopax 2 OJWHAKOBOM BBICOTHI
(TuToCcKOMapaJIeILHBIX  KOHIIEBBIX MepaxX JUIMHBI) YCTaHABIMBAIOT ITOBEPOYHBIM
yroJibHUK 3. [IpocBeT Mexay mpoBepseMOii MOBEPXHOCTbIO HAITPABIISIIOIICH JTUHEUKH
4 ¥ OBEPXHOCTHIO MOBEPOUYHOT0 YyrojibHUKA 3 M3MepstoT urynoM. IIpoBoasT nmo aBa
M3MEpPEHMUSI HAa KaXKJIOW M3 HANpaBJAIOIIMX JIMHEEK Ha pacctosHuu 50 MM OT ee
KOHIIOB. OTKJIOHEHHE OTPEICIISIOT 110 HAaMOOJIbIIIEMY IMPOCBETY MEXIY MPOBEPsIeMOi
IJIOCKOCTBIO M yroJibHUKOM. Jlonyck 0,1 MM Ha qymmHe 100 MM.

ITopsiiok BhINOJTHEHUsI PadOTHI
1. Hcnonb3ys METOOUKY MPOBEPKU TEOMETPUUECKOM  TOYHOCTH (bpe3epHbIX
crtankoB 1o ['OCT 69-75-nponsBecTty NpoOBEPKY MEPEUNCICHHBIX apaMeTpOB,
CPaBHUTb C HOPMAaTUBHBIMU W 3anucaTh BEJIMYMHY OTKJIOHEHHUS OT
HOPMATHBHBIX 3HAYEHUI B TETPaab JUJIS IPAKTUUECKUX U JIAOOPATOPHBIX padoT

2. CnenaTb BBIBOJIBI TIO paboTe
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IIpakTuyeckas padora Nel8

Tema: IIpoBepka reoMeTpUYECKON TOYHOCTH ITMIIOPE3HBIX CTAHKOB

Llenb: W3y4yuTh MOCIEIOBATEIBHOCTh MPOBEPKH TIE€OMETPUYECKOM TOYHOCTH
IIUIOPE3HBIX  CTAaHKOB (Ha NpHUMEpPEe OJHOCTOPOHHErO0 PAaMHOI0 UIMIIOPE3HOIrO
ctanka) B coorBetcTBuu ¢ TpeboBanusimu 'OCT 6855-88

321,[[21‘-11/1 Da6OTI>IZ HN3YyUUTH )51 BBIITOJIHUTD CaMOCTOATCIIBHO ITPOBCPKY
FCOMCTpPI‘lCCKOP'I TOYHOCTH OJHOCTOPOHHCTO PAMHOI'O INUITOPC3HOT'O CTAaHKA
O6CCHC‘1HB3IOHIPIC CpCACTBA.

1.Yuebnuk - ConoBseB A.A., KopotkoB B.M. Hanagka nepeBooOpabaThiBaroiiero
obopynosanus: yue6. mis CIITY. — 3-e usn., mepepab. u mon. — M.: Beicur. mik.
1987r. 320 c.: un. (.15 c.44-49)

2. TOCT 6855-88 JlepeBoobOpabaTsiBatoriee obopymoBanre. CTaHKHA MIHATIOPE3HBIC
pamuble.  OcHoBHble  mapameTpbl.  Hopmel  ToyHOCTH.  TepmuHOIOTHS.

H3meputenbHbIe CpeACTBA: MHAMKATOP, MOBEPOYHAs JUHEHKAa C YpOoBHEM, HA0Op
IIYTOB, MOBEPOUYHBIN YTOJIBHUK, IIJIOCKOMAPAJUIEIIbHbIE KOHIIEBBIE MEPHI JJIMHbI
TpedoBanus Kk oT4eTy

[TpakTnueckast paborta 1oJKHA OBITH BBINOJHEHA B TETpagu MJs NPAKTUYECKUX
paboT, JOMKHA COAEp)KaTh: Ha3BaHWE M HOMEp padoOThl, LEAW W 3adaud padoThHI;
BBIBO/IbI IO paboTe
OO0mue moJI0KeHUs1
1. IlnockocTHOCTL  pa0odYeldi  NMOBEPXHOCTHM  IIMIOPE3HOM  KapeTKH
Jonyck miockoctHoct 0,2 mm Ha mimmuHe 1000 mMm. IlpoBepka nmoskna
MPOBOJIUTECS 110 CXEME, YKa3aHHOM Ha pUCYHKe 1.

'

Puc.1 CxeMa mpoBepKH TIIOCKOCTHOCTH paboyeii MOBEPXHOCTH IIMIOPE3HON KapeTKH

Ha paboueii mNOBEPXHOCTHM WIMIOPE3HOM KapeTku | Ha [Byx omopax 2
(mIockonapayyiebHbIX ~ KOHLIEBBIX ~ MEpax  JIJWHBI)  OJUHAKOBOM  BBICOTHI
YCTaHaBIMBAIOT MOBEPOUYHYIO JHMHEHKYy 3. PaccrosHue wmexay paboueit
MNOBEPXHOCTBIO IIUMOPE3HON KApETKU U paboyeil NOBEPXHOCTHIO TUHEHKN U3MEPSIOT
OJIOKOM IUIOCKOIMApAUIETbHBIX KOHLIEBBIX MeEp [JIMHBI W 1IynoM. M3mepenus
NOCJIEIOBATEIBHO MPOBOJAAT B MPOAOJBHBIX, NOMNEPEYHBIX M JHUAarOHAJIBHBIX
CEUEHUAX. B KaXIOM CEUYeHUHU OIpenesstoT HauOOJBUIYI0 PA3HOCTh M3MEPEHHBIX
pacctossHui. OTKIOHEHHE OT IUIOCKOCTHOCTH PABHO HAMOOJIbLIEMY 3HAYECHMIO
pE3yJIbTAaTOB U3MEPEHUI.

88



2.JIpssMoiMHeiHOCTH pado4eil MOBEPXHOCTH HANIPABJSIIONIEH JUHENKH (115
CTAHKOB ¢ HampaBJsiiomeil JuHeikoii) Jlonyck npsmonuneiinoctT 0,2 MM Ha
nuHe 1000 mm. 1IpoBepka noiKHA MPOBOAUTHCS MO CXEME, YKa3aHHOM Ha PUCYHKE

2.

I
A

L ]

o

i

Puc.2 Cxema mpoBepku NpsIMOJIMHEHHOCTH pabodeii MOBEPXHOCTH HAIIPABIISIFOIIEH JIMHEHKN

K paboueli MNOBEpXHOCTH HaMpaBAONIEH JUHEWKM 1 B JUaroHajabHBIX
HaIlpaBJIEHUSAX Ha JIByX omnopax 2(mIoCKonapaiedbHbIX KOHLEBBIX MEpPaxX JJIMHBI)
OJIMHAKOBOM BBICOTHI MIPUKJIAABIBAIOT paboUeil MOBEPXHOCTHIO MOBEPOUYHYIO JIMHEUKY
3. PaccTostHue mexay npoBepsSeMOW MOBEPXHOCTHIO HAMPABISIIOLIECH JTUHEHKU U
pabouei MTOBEPXHOCTHIO MMOBEPOYHOU JIMHEVKH U3MEPSIOT 0JIOKOM
IJIOCKOIIAPAJUIENIBHBIX ~ KOHILIEBBIX MeEp JUIMHBI H  IynoM. OTKIOHEHHE OT
MPSIMOJIMHEMHOCTH PaBHO HaUOOJIbIIIEH PA3HOCTH PE3YJIbTATOB U3MEPEHUM.

3. IIpsiMOJIMHEHHOCTh TPACKTOPUM NepeMelleHns] HHUIOPEe3HON KAPeTKH 110
HANPABJAIIIMM B TOPU30OHTAILHOM IJIOCKOCTH
Honyck mnpsmonuuerHoctn 0,2 mm Ha mmHe 1000 mm. IlpoBepka posmkHa
MIPOBOAUTHCS M0 CXEME, YKa3aHHOM Ha PUCYHKE 3.

i_é"_l
Puc.3 CxeMa npoBepKU TPACKTOPUH TTEPEMEIEHUS ITUTTOPE3HON KAPETKU MO HAPABJISIFOIITUM
B TOPU30HTAILHOM MIIOCKOCTH

Ha pa0Gouyeil moBepXHOCTH LIMIIOPE3HON KapeTKu | mapajieabHO HAMpPaBJICHUIO
€€ NEpPEMEIICHHs] YCTAHABIMBAIOT IMOBEPOYHYIO JMHEWKY 2 Ha JIByX oOIopax 3,
NPEIATCTBYIOIUX €€ IEpPEMEIECHUI0 NpU u3MepeHuu. Ha HenoaBwKHOW 4YacTu
CTaHKA YCTaHABIMBAIOT CTOWKY C HMHAMKATOpOM 4. M3MepuUTENbHBII HAaKOHEYHUK
WHJMKATOpa JOJDKEH KacaTbCs paboueil TMMOBEPXHOCTHM JIMHEHKHM U OBITh
nepreHauKysapeH ei. [ToBepouHyro TMHENKY YCTaHaBIMBAIOT TaK, YTOOBI OKa3aHU
UHAMKaTOpa OBLIM OJMHAKOBBIMU B KpalHUX TOYKax UIMHBI xona. llumopesnyro
KApeTKy IEepeMElaloT IO HamnpasiAOMKUM. OTKIOHEHHE OT NPSAMOJUHEHHOCTH
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TPAaCKTOPHUHN  IICPCMCIICHUA  PABHO HanOOIbIIICH aHFC6paH‘l€CKOI>'I Pa3HOCTH
PE3YyIIbTATOB I/ISMCpCHI/Iﬁ Ha JJINHC XO044.

4. TIpAMOJIMHEITHOCTh TPACKTOPUH INepeMellleHUs IUIOPEe3HO KapeTKH 1o
HANPABJISOIIMM B BEPTHKAJIbHOM IJIOCKOCTH
Honyck mnpsmonuueHoctn 0,2 mm Ha mmmHe 1000 mm. IlpoBepka poskHa
IIPOBOJUTHCSA M0 CXEME, YKa3aHHOW HAa PUCYHKE 4 .
Ha pa0odyeil moBepXHOCTH IIMIMOPE3HON KapeTku | mapajienbHO HalpaBlICHUIO €€
NIEPEMEIICHNS YCTaHABIMBAIOT IIOBEPOYHYIO JIMHEMKY 2 Ha JByX omnopax 3,
NPENATCTBYIOUIUX €€ IEPEMELEHUIO ITPU U3MEPEHNUN.

Pucynok 4 Cxema mpoBepkH MPSMOIUHEHHOCTH TPAEKTOPUUU MEPEMELIECHUS [IUTTOPE3HON
KapeTKU MO HAIMPABIIAIONIMM B BEPTUKAIBHOMN TIOCKOCTH

Ha HenmoaBm»XHOW 4YacTH CTaHKA YCTAaHABJIMBAKOT CTOMKY C WHIAUKATOpOM 4.
W3meputenbHbIil HAKOHEYHUK WHIUKATOPA JTOJDKEH KacaThesl paboyeil MOBEpXHOCTH
JUHEHKU U OBITh MEPHEHAMKYIApHbIM eil. [loBepouyHyro JNHHENKY yCTaHABIMBAIOT
TakK, 4TOOBI MTOKa3aHUs WHIWKATOpa OBLTN OJMHAKOBHIMH B KPAaWHHMX TOYKAX JJIMHBI
xoga. lllunope3nyro KapeTKy nepeMenatoT 0 HApaBIISIOIIMM.

OTKJIOHEHUE OT MPSIMOJIMHEHHOCTH TPACKTOPUHU MEPEMEIICHUS PaBHO HAWOOJbINIEH
anreOpanyecKkoil pa3HOCTH Pe3yJIbTaTOB U3MEPEHHI Ha JITTMHE XOa.
5. IlepneHAUKYJSIPHOCTH OCH BpPAIlEHUS TOPU3OHTAJBLHBIX IINMUHEeH
HANPABJIEHUIO NlepeMellleHUs IUNOPEe3HON KapeTKn
Honyck nepnengukyisspaoctd 0,1 mm Ha gnounHe 200 mm. IIpoBepka nomkHa
MIPOBOAUTHCS M0 CXEME, YKa3aHHOM Ha PUCYHKE 5.
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Puc.5 CxemMa npoBepku MeprneHANKYIIPHOCTH OCH BpaIllEHHUs] TOPU30HTAIBHBIX IIMUHAEIEH
HaIIpaBJICHUIO IICPEMCIICHUA I.HHHOpGSHOfI KapCTKH

Ha mmuugene | npukpemisiOT KOJCHYATYH) ONMPaBKy 2, HECYIIYK) Ha ILIEYe
3aJaHHON NMHBI uHAUKaTop 3. Ha paGodeil mOBEpXHOCTH MIMIIOPE3HOW KapeTku 4
I1apajulesIbHO HAIIPABJICHUIO €€ IIEPEMEILEHNS YCTaHABIIUBAIOT IIOBEPOUYHYIO JINHEUKY
5 Ha omnopax 6, IPENATCTBYIOIIMX €€ NEPEMELICHUI0 IIPpU H3MEPECHHH.
M3mepuTenbHblil HAKOHEYHUK WHIUKATOPA JTOJDKEH KacaThCsl pabodeil MOBEpXHOCTH
JMHENKH U OBITh MEPIIEHIUKYIISIPHBIM €H.

[ToBepouHyt0 JMHEHKY YCTaHaBIMBAIOT TaK, YTOOBI IOKa3aHWUs HMHIMKATOPA
ObUIM OJMHAKOBBIMM B KpallHUX TOuYKax AjduHbl nepemeunieHus. [locne mepsoro
MU3MEPEHUS OINPABKy C MHIWKATOPOM MOBOPAYMBAIOT BOKPYT INPOBEPSAEMOM OCH Ha
yroia He MeHee 120 ¥ u3MepeHus MOBTOPSIOT.

OmnpenenstoT anredpanyecKyro pa3HOCTh MOKa3aHWN MHIMKATOPAa B HAYaJIbHOM
IIOJIO’KEHUU U IIOCIE IOBOpoTa. M3MepeHns npoBOIAT B ABYX KPAMHUX IOJOKEHUAX
HINUHIAEAA 1[0 Tropu3oHTanu. OTKIOHEHHE OT NEPHEHAUKYIAPHOCTH PAaBHO
HauOOIbIIEMY 3HAUCHUIO PE3YJIbTaTOB H3MEPEHU.

6. IlepneHAUKYJISIPHOCTL OCH BPALICHUS BEePTHKAJIBHBIX IINHHACICH
pa0doyedl TMOBEPXHOCTH NIMIIOPE3HON KApPeTKM B HANPABJICHUU ee
nepeMereHust

Homnyck nepnenaukynsipaoctd 0,1 mm Ha gnmuae 200 mM. [IpoBepka momxHa
IIPOBOJUTHCSA 10 CXEME, YKa3aHHOW HAa PUCYHKE 6.

200
N
R U 51 N

- X

1 & 4

500
- -

N -

Puc.6 Cxema mpoBepku NEPIEHIUKYISIPHOCTH OCH BpAIll€HUs BEPTUKAIbHBIX IIITUHAEIEH
paboueil MOBEepXHOCTH LIMITOPE3HON KapETKH B HAIPaBJICHUH €€ IIepeMeLeHHS
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Ha mmunpaene cranka | NMpUKPEIUIAIOT KOJEHYATYHO OIMPABKY 2, HECYILIYIO Ha
ieye 3a7JaHHOM anuHbBl uHAMKaTop 3. Ha pabodeil moBepxHocTH KapeTku 4
NIEPIICHINKYJISIPHO HAIIPABIICHUIO €€ NEPEMEIIEHNS YCTAaHABIMBAIOT HA IBYX ONOPAX
5 OIMHAKOBOW BBICOTHI IOBEPOYHYIO JIMHENMKY 6. M3MepuTenbHbII HAKOHEYHHK
UHAMKATOpa JOJDKEH KacaTbCcsl pabouell IMOBEpPXHOCTH JIMHEHMKH U OBITh
NEPIECHANKYJIApHBIM €. llocne mepBoro wu3MepeHHs: OmpaBKy € HHAUKATOPOM
MOBOPAaYMBAIOT BOKPYT TmpoBepsemMoil ocu Ha 180°, mnoBepouHyr JIMHEHKY
NepeMENIAlOT U HU3MEPEHUS] NOBTOPAIOT. ONpenensioT aliredpanydyecKyro pa3HOCTb
MTOKA3aHWM MHAMKATOPA B IIEPBOHAYAIBHOM IOJIOKEHUH U TTOCJIE ITOBOPOTA.

M3Mmepennst IpoBOJAT B ABYX KpallHUX IOJIOKECHUSAX IO BEPTUKAIU LINUHIEIIS.
OTKJIOHEHHE OT MEePHEHANKYIISIPHOCTH PaBHO HAMOOJbIIEMY 3HAUCHUIO PE3yJIbTaTOB
W3MEPEHUM.

[Topsinok BbINMOTHEHUST PaOOTHI
1. Mcnons3ys METOIMKY MPOBEPKU T€OMETPUYECKOM ~ TOYHOCTH  HIMITOPE3HBIX
ctaHkoB 110 ['OCT 6855-88-nmpon3BecTr MPOBEPKY NMEPEUNCICHHBIX ITAPAMETPOB,

CPaBHUTb C HOPMaTUBHBIMHU U 3alMcaTb BEIMYMHY OTKIOHEHHUS OT

HOPMATHBHBIX 3HAUYEHUI B TETPaab JJIsl IPAKTUYECKUX U JIAOOPATOPHBIX pabOT

2. Cnenatb BBIBOJIBI IO paboTe
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IIpakTuyeckas padora Nel9

Tema: IIpoBepka reoMETpUYECKON TOUHOCTH CBEPJIMIIBHO-TA30BAIbHBIX CTAHKOB
Lenp: wW3y4yuTh IMOCIENOBATEIBHOCTh MPOBEPKH TIE€OMETPHUYECKOW TOYHOCTHU
IIUTIOPE3HBIX ~ CTAHKOB (HA MPUMEpPE CBEPIWIBHO-NA30BAIBHOIO BEPTUKAIBHOTO
CTaHKa ¢ py4yHO#l nojgayeil) B coorBeTcTBUU ¢ TpeboBanusmu ['OCT 7353-90

321,[[21‘-11/1 Da6OTI>II HN3YyUYUTH )51 BBIITOJIHUTD CaMOCTOATCIIBHO ITPOBCPKY
FCOMGTpI/I"IGCKOI\/'I TOYHOCTH CBCPJIMJIIBHO-IIA30BAJILHOI'O CTAHKA
O6CCHC‘1HBaIOH1PIC CpCACTBA.

1.Yuebnuk - ConoBeeB A.A., KopotkoB B.M. Hanagka nepeBooOpabaThkiBaroiiero

obopynosanus: yue6. mis CIITY. — 3-e usn., mepepadb. u mon. — M.: Beicur. mik.
1987r. 320 c.: un. (.15 c.44-49)

2. TOCT 7353-90 [epeBooOpabarbeiBaromiee obopynoBanue. CTaHKHA CBEPIIMAILHO-
na3oBajbHble. OCHOBHBIE ITapaMeTpbl. HopMbI TOYHOCTH.

M3MepuTenbHbIe CpeACTBA: MHIMKATOP, MOBEpOYHAsl JHHEWKAa C ypOBHEM, HabOp

IIYTOB, MIOBEPOUYHBIN YTOJIBHUK, IIJIOCKOMAPAJUIEIbHbIE KOHIIEBBIE MEPHI JJIMHBI
TpedoBanus Kk oT4eTy

[IpakTtrueckass pabora JOJKHA OBITH BBHINIOJIHEHA B TETpPaad ISl MPAKTHUYECKUX
paboT, MODKHA COAEpX,aTh: Ha3BaHWE W HOMEpP pPabOTHI; MEeTu W 3aadud paboThI;
BBIBO/IbI IO paboTe

O0mmue noJio:KeHnst

1. IL1ocKOCTHOCTHL padoyeil MOBEPXHOCTH CTOJIA

Honyck mnockoctHoctu 0,15 MM nHa gmune 1000 MM (BBIIYKJIOCTH  HE
JIOTTyCKAeTCsl).

[IpoBepka NpOBOJIUTCS B COOTBETCTBUM CO CXEMOM, YKa3aHHOW HAa pUCYHKE 1.
Ha paOoueidi mnoBepXHOCTHM crTona [ B MNPOJOJbHOM HANpaBlIEHWH Ha JBYX

peryiaupyeMbix omnopax 2 (IUIOCKOMapauIedbHbIX KOHLIEBBIX MEpax JJIMHBI)
OJIMHAKOBOW BBICOTHI YCTAaHABIIMBAIOT IOBEPOUYHON JIMHEUKON

7 Z J
y ya
-—

L1
%‘xu{ gr

T
= 1 -

Puc.1CxeMa mpoBepKH TIIOCKOCTHOCTH pabodeii MOBEPXHOCTH CTOJIA
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[TpocBeT Mexay pabodeil MOBEPXHOCTHIO CTONA W paboOYei MOBEPXHOCTHIO
ITOBEPOYHOU
JUHEUKN U3MEPSIOT MIYIIOM U IUIOCKONAPAJUIENbHBIMU KOHIIEBBIMU MEpaMH
JUTUHBI.
N3mepeHns nociaeaoBaTeIbHO MPOBOIAT B CEYEHUAX, YKA3aHHBIX HA pUCyHKE 1. B
KQKJIOM CEUCHHUH OMPENEIISIOT HAUOOIBIIIYI0 PA3HOCTh U3MEPEHHBIX PACCTOSTHUM.
OTKJIOHEHHE OT TJIOCKOCTHOCTHM PABHO HaWOOJIbIIEMY 3HAYEHUIO Pe3yJIbTaTOB
W3MEPEHUM.

2. IMapamienbHOCTb paldoyeil NMOBEPXHOCTH CTOJIA HANPABJIEHHUI) €ro
nepeMenieHnsl M0 TOPU3OHTAIBLHBIM HANPABJSKOINM (IJ TOPU30HTAJIbHBIX
CTAHKOB)

Puc.2 Cxema npoBepku napamieabHOCTH paboueil TOBEPXHOCTH CTOJIA HAIIPABIIEHUIO €r0
MNEPEMCIICHUS 11O TOPHU30HTAJIIBHBIM HAlIPABJIAIOIIUM

Honyck napamnensHoctd 0,05 MM Ha qmuHe 100 M.

IIpoBepka IpOBOAUTCS B COOTBETCTBUH CO CXEMOM, YKa3aHHOU HA PUCYHKE 2.
Ha paGoueit moBepxHocTu ctona 1, mapamienbHO HAMpaBICHUIO €ro MepPeMEIICHHUS
M0 TOPU3OHTAJIBHBIM HAIPABIISIIOIIMM, YCTAHABIMBAIOT HA JBYX PETYJIHPYEMBIX
ornopax 2 (TUIOCKOIAapasuIeNbHBIX KOHIIEBBIX Mepax [JIMHBI) OJMHAKOBOW BBICOTHI
IIOBEPOYHYIO JIMHEUKY 3.
Ha HenmoaBM»KHOM 4acTH CTaHKAa YCTaHABIMBAIOT CTOWKY C HMHAMKATOpOM 4 Tak,
yTOOBl €r0 HM3MEpPUTENbHBI HAKOHEYHUK Kacajics padoyeldl MOBEPXHOCTH
MOBEPOYHOI TMHEHKN U ObUT IEPIICHIUKYIAPEH K HEM.
Cron nepeMenaioT Ha BETUYUHY paboueit 4acTu Xo/1a cToja

OTkJIOHEHHWE  OT  MapajuleIbHOCTH  PaBHO  HaWOOJbIIEMY  3HAYEHUIO
anredpandecKo pa3HOCTU PE3yJIbTaTOB U3MEPEHUIA.

3. PagnaabHoe OMeHHe MOCATOYHOH YACTH HINMUHACSA
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Puc.3 Cxema IMPOBCPKHU paaIraJIbHOI'O OueHus HOC&,I[O‘IHOI‘/'I qaCTU IITHMHACIIA

Jlommyck paguanbHOro OMEHUs MOCaA0YHOTO OTBEPCTHUS:

0,03 MM — 1111 BEpTUKAJIBHBIX CTAHKOB;

0,04 MM — T4 TOPU30HTAJIBHBIX CTAHKOB.

IIpoBepka nOJKHA TPOBOAMTBCA B COOTBETCTBUM CO CXEMOM, yKa3aHHOM Ha
pHUCYHKeE 3.

Ha pa6oueil noBepxHocTH cTona | ycTaHaBIMBAIOT CTOMKY ¢ MHAWKATOPOM 2 TaK,
4TOOBl €r0 M3MEPUTEIbHBI HAKOHEYHMK Kacajcs oO0pasyroulell HUIMHAPUYECKON
paboyeil MOBEPXHOCTH KOHTPOJIBHOW OMNpaBKM 3 y TOpLa UIMHHIEIS, IJIOTHO
BCTaBJICHHOM B OTBEPCTHUE LUIUHAEIS, U ObLI NEPIEHIUKYIIIPEH K 00pa3yoIeH.

HInuHaens IPUBOIAT BO BpPAICHHUE.

PannanbHoe OveHue paBHO HauOOJIBIIEMY 3HAUEHHUIO alreOpandeckol pa3HOCTU
pe3yabTaTOB U3MEPEHUH 3a OJIMH 00OPOT LITTUH/AETIS.

4. TlepneHAMKYJISPHOCTH OCH BpallleHUsl IINMUHAEJA padoyeil MOBEPXHOCTH
€TO0JI1a (J1J151 BEPTUKAJIBHBIX CTAHKOB)

—

"3

Puc.4 Cxema npoBepku NeprneHANKYISIPHOCTH OCH BpallleHus MIMUH e pabodeil MOBEpXHOCTH
cToJia (/1711 TOPU30OHTAIbHBIX CTAHKOB)

Honyck nepneHaukyisspaoctu 0,05 mm Ha aiuae 100 mm.

IIpoBepka nOJKHA TPOBOAMTBCA B COOTBETCTBUM CO CXEMOM, yKa3aHHOM Ha
pucyHke 4.

Ha paboueii moBepxHOCTH CTOJia | B TIPOJOJEHOM M TIOTIEPEYHOM HAIPABICHUSIX
Ha JABYX PETrYyIUPYEMBIX OMopax 2 (IMIOCKONapaJIIeIbHbIX KOHIEBBIX MEpax JJIMHBI)
OJIMHAKOBOW BBICOTHI MOCJIEI0BATENbHO YCTAHABIUBAKOT IOBEPOUHYIO JINHEHUKY 3.

Ha mmuHaene ykpemisitoT KOJICHYaTy0 ONPaBKy ¢ MHAMKATOPOM 4 TaK, 4TOOBI €ro
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U3MEPUTENbHBI HAaKOHEYHHK Kacajics pabodyeil MOBEPXHOCTH JMHEHKH U ObLI
NIEPIICHIUKYJISIPEH K HEW.

Ilocne mepBOro M3MepeHus MMUHAETb C UHAUKATOPOM INOBOpauuBaroT Ha 180°,
U3MEPEHHS] TOBTOPSAIOT W OMNPEACTSAIOT aNreOpandecKyld pasHOCTh IMOKa3aHHMA
WH/JKATOPA B IEPBOHAYAIBHOM IOJIOKEHHUH U IOCIIE IOBOPOTA.

VY CTaHKOB C IepeMeIaeMbIM IO BBICOTE CTOJIOM H3MEPEHHUS MPOBOIAT B JABYX
KpaliHUX I1OJIOKEHUAX CTOJIA 110 BBICOTE.

Crout fomKeH ObITh 3aKpEIUIEH.

OTKJIOHEHUE OT MEPHEHAUKYISIPHOCTH ONPEAENAI0T KaK HauOOJbllIee 3HAUCHHE
pe3yibTaTOB U3MEPEHUH B JIBYX TUAaMETPAIBHO PACIOJIOKEHHBIX TOUKAX a U a, 0 1 0.

5. IlepneHAMKYJSAPHOCTh HANPABJICHUS IMepeMelIeHUs] IINMUHAeAsT padoyvei
MOBEPXHOCTH CTO0J1A ()il BEPTUKAJbHBIX CTAHKOB)

Puc. 5 Cxema npoBepku neprneHANKYISPHOCTH HApaBICHHs MepeMEIeHUs IIMUH e pabodeit
MOBEPXHOCTHU CTOJA(IsI BEpTUKATIBHBIX CTAHKOB)

Jonyck nepnienauxyisipaocty 0,1 mm Ha giuae 100 M.

[IpoBepka HOJKHA TPOBOAWUTHCA B COOTBETCTBUM CO CXEMOW, YKa3aHHOM Ha
pUCYHKeE 5.

Ha paboueii moBepxHOCTH cToia | yCTaHaBIMBAIOT MOBEPOYHBINH YTOJBHHUK 2
OJIHOM M3 CBOMX pabo4MX MoBepxHOCTel. Ha mmuHpene ykpemistoT, HHAUKATop 3
TaK, YTOOBI €r0 U3MEPUTEIbHBIA HAKOHEUHUK Kacajcs Jpyroi paboyeil moBEpXHOCTH
MOBEPOYHOI'0 YIOJIbHUKA U ObUT HAIIPaBJIEH NEPIEHIUKYIISIPHO K HEM.

[InuHaens nepeMeIaoT Ha JIMHY X0Aa.

M3Mmepenust NpOBOAAT B MOJOKEHUIX a U 0 yrOJIbHUKA.

VY CTaHKOB € IIEpeMELIaeMbIM 110 BBICOTE CTOJIOM U3MEPEHUE NPOBOIAT B CPEIHEM
10JI0’KE€HUU cToja. CTON 10JIKEH OBbITh 3aKPETIIEH.

OTkJIOHEHHE OT TEPIEeHIUKYIAPHOCTA  OMPENeNsIOT Kak  HauOOIBIIYIO
areOpanvecKyl0 pa3HOCTb IOKA3aHUM MHAMKATOpPA B  KaXIOM IUIOCKOCTH
WU3MEPEHUS.

IMopsaok BbINOJIHEHUsI PadoOTHI
1. Mcnons3ys METOIMKY POBEPKU FEOMETPUUIECKON TOYHOCTH CBEPJIMJIBHO-
nazoBaibHbiX cTaHkoB 1o ['OCT 7353-90 mpousBecTH MOPOBEPKY
IIEPEUYNCIICHHBIX [apaMEeTPOB, CPaBHUTb C HOPMAaTUBHBIMH M 3alUcaTh
BEJIMYMHY OTKJIOHEHMS OT HOPMATHBHBIX 3HAYEHUW B TETpaab IS
PaKTUYECKUX U JTA0OPATOPHBIX pabOT

2. Cnenatb BBIBOJIBI ITO paboTe
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IIpakTuyeckas padora Ne2(

Tema: IIpoBepka reoMeTpUIECKON TOUHOCTH JTOJTOEKHBIX CTAHKOB

Lenp: wW3y4yuTh MOCIEIOBATEIBHOCTh MPOBEPKH TIE€OMETPUYECKOW TOYHOCTHU
JONOEKHBIX CTaHKOB B cooTBeTcTBUU ¢ TpeboBanusmu ['OCT 26-75

3ajgauyyd  paboThl: HW3YYUTh U  BBINOJIHUTH  CAMOCTOSITEIBHO MPOBEPKY
r€OMETPUYECKON TOUHOCTH JI0JI0€KHOTO CTaHKA

OObecneunBaroe CpeCcTBa:

1.Yuebnuk - ConoBseB A.A., KopotkoB B.M. Hanagka nepeBooOpabaThkiBaroiiero
obopynoBanus: yueb. musa CIITY. — 3-e u3n., nmepepadb. u gon. — M.: Beicmi. mik.
1987r. 320 c.: un. (.15 c.44-49)

2. TOCT 26-75 Cranku ponoexssle. OcHOBHbIE mapaMmeTpbl. HOpMbI TOYHOCTH H

KECTKOCTH
W3mepuTenbHble CPe/ICTBA: MHAUKATOP, MOBEPOUYHAsl JUHEWKAa C YpOBHEM, HAaOOp
IIYTIOB, TOBEPOYHBIN YTOJBHUK, TUIOCKOIApaJIEIbHbIE KOHIIEBBIE MEPHI ITTUHBI

TpedoBanus k oT4ery

[IpakTrueckass pabora MoDKHA OBITH BBHITIOJIHEHA B TETPAaAW IS TMPAKTHYICCKUX
paboT, MODKHA COAEpX aTh: Ha3BaHWE W HOMEpP pabOThHI; MeTu W 3aadd paboThI;
BBIBO/IBI 10 paboTe

OO01mue noJio:KeHUst
1. [LiockocTHOCTHL padoYel MOBEPXHOCTH CTOJIA

F
= 7

Puc.1. Cxema npoBepkH MIOCKOCTHOCTH paboyeii TOBEPXHOCTH CTOJIA

1.1  TIpoBepka npu NOMOIIX JUHEUKH U U3MEPUTENBHOTO Ipudopa.

Ha paboueli moBepxHOCTH cTOJia 1, HE MEHEe YeM B YEThIPEX PA3IHYHBIX
HaIlpaBJIEHUSAX, HA JIBYX PEryJUPYEMbIX Onopax 2 (MIOCKOoMapaiedbHbIX KOHIEBBIX
Mepax [UIMHBI) YCTaHABJIMBAIOT IOBEPOYHYIO JIMHEHKY3 Tak, 4TOObI IMOKa3aHUs
U3MEPUTENIHOTO NMpudopa 4 Ha KOHLIAaX JIMHEHKU ObLIIM OJMHAKOBBIE.

W3mepuTenbHblii  mpuOOp yCTaHABIMBAIOT HA CTOJE TakK, YTOOBI €ro
U3MEPUTENbHBI HAaKOHEYHHK Kacajics pabodyeil MOBEPXHOCTH JMHEHKH U ObuI
NeprneHauKysapes el M3MmeputenbHblil mpuOop nepeMenaroT BAOIb JIUHEUKH U
ONPEIEIAIOT MPAMOJIUHEMHOCTD (POPMBI TPOQPUIIS MOBEPXHOCTH.
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Otknonenue(tabdmn.1) onmpenensoT Kak HaWOOJBIIYIO anreOpandecKyro pa3sHOCTb
NOKa3aHUil U3MEPUTENBHOTO MPUOOpA.

1.2 ITpoBepka npu NOMONIM JUHENKH, TIIOCKOMAPAIUICTIBHBIX KOHIIEBBIX MEP JIJIMHBI
WJIU 1IyTia.

Ha paboueii moBepXHOCTU CTOJa B PA3IMYHBIX HAIMpPABICHUSAX HA JIBYX OIMOpax
OJIMHAKOBOW BBICOTHI YCTAHABIIMBAIOT MIOBEPOUYHYIO JINHEHKY.

[lynoM WM TJIOCKOMApPAUIEIbHBIMU KOHUEBBIMH MEpPamMHu JJMHBI MPOBEPSIOT
IIPOCBET MEXK]1y paboueil MOBEPXHOCTHIO JINHEUKHU U padoyell MOBEPXHOCTHIO CTOJA.
OtkioHenue (Tabm.l)ompenensitoT Kak pa3HOCTh BEJIMYMH IPOCBETA MEXKIY
paboyeil MOBEpXHOCTHIO TMHENKN U paboyeil MOBEPXHOCTHIO CTOJA.

JlommycTuMble 3HAYEHUS] OTKJIOHEHUM OT IIOCKOCTHOCTH Tabnwuia 1

JnuHa u3MepeHus, MM Honyck, MKM
10500 25
¢B.500 mo 800 32
¢B.800 no 1250 40
¢B.1250 no 2000 50

BrInykIiocTh HE JOMyCKAETCA.

2. IIpsIMOJIMHETHOCTh B TOPU30HTAJIBbHON IJIOCKOCTH MepeMelleHnsl CToJIa B
MPOAOJIBLHOM U MONEPEYHOM HANPABJICHUAX

3

vam

Puc. 2 Cxema npoBepku NpSIMOIMHENHOCTH IIEPEMEILIEHUS CTOJIa B TOPU30HTAIBHOM TNIOCKOCTH
B IIPOJIOJILHOM U IIONIEPEYHOM HalpaBICHUAX

Ha paGoueii moBepxHOCTH cTONa | ycTaHABIMBAIOT MOBEPOYHYIO JIMHEHKY 2.

Ha HemoaBM:XKHOM YacTH CTaHKAa YKPEIUISIOT M3MEpUTENbHBIM mpubop 3 Tak,
YTOOBI €r0 U3MEPUTENIbHBI HAKOHEUHUK Kacaycsl padouell MOBEPXHOCTH JIMHEUKU U
ObLI TNEPINEeHIUKYJSIPEH €M, a NOKa3aHWs W3MEpPUTEIbHOro mnpuOopa Ha KOHIAX
JUHEUKHN ObLIN OJIMHAKOBBIE.

Cron nepeMemaroT Ha JUIMHY X0/1a.

OTtxnonenue (Taboi.2) onpenensoT Kak HanOOBIIYIO anre0paniecKyo pa3HOCTh
NOKa3aHUI U3MEPUTEIBLHOIO MPUOOpa Ha JJINHE XOAA.

JlormycTuMmple 3Ha4Y€HUSI OTKJIOHEHHWM OT MPSIMOJIUHEUHOCTH Tabmura 2

JlnmuHa nepeMenieHus, MM Homnyck, MKM
10500 20
¢B.500 mo 800 25
¢B.800 no 1250 30
¢B.1250 no 2000 40
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3. TopuoBoe Ouenue padoueil MOBEPXHOCTH CTOJIA

[ -

Puc.3 Cxema npoBepku TOPIIOBOIO OMEHMs pabodel MOBEPXHOCTH CTOJIA

Ha nemoaBmxkHOW YacTW CTaHKAa YKPEIUISIOT W3MEpUTENbHbIN mpubop 1 Tak,
9TOOBI €ro W3MEPUTENbHBIA HAKOHEYHHWK Kacaics y mnepudepun pabodeit
MOBEPXHOCTH CTOJIA 2 U ObLI EPIECHANKYJISIPEH eH.

buenne omnpenensior (Tabn.3) kKak HauOOJBIIYIO alreOpanvyecKkyr0 pa3HOCTh
MOKa3aHU N3MEPUTEIHHOTO MPUOOPA B KAKIOM €T0 MOJI0KEHUH.

JlomycTuMble 3HAa4€HUs] OTKJIOHEHUU TOPLIOBOrO OMEHUs paboyeil MOBEpXHOCTH

cToJIa
Tabanma 3
Juametp (mmpuHa) cToja, MM Honyck, MKM
110500 25
¢B.500 mo 800 32
¢B.800 10 1250 40
¢B.1250 mo 2000 50

4. HepHeHIlHKyJISIpHOCTL B FOpl/I3OHTaJILHOl7[ IJIOCKOCTH  HallpaBJICHUA
MpPOaO0JILHOI'0O M IOIIEPEIHOI0 nepeMemeHnifl CcToJ1a

J

Puc.4 Cxema uzmepeHus NeprneHaUKYIIpPHOCTH B TOPU30HTAIBHOM MJIOCKOCTH HAIPABICHUS
IIPOJIOJIBHOTO U MIONEPEYHOr0 NEPEMEIIECHUH CTOoJIa

Ha paGoueil moBepxHOCTH cTONA | yCTaHABIMBAIOT MOBEPOYHBIA YTOJbHUK 2 TaK,
4TOOBl €ro ONOpHAas NOBEPXHOCTh Oblla NapauleJbHa NPOAOIBHOMY WIH
MONIEPEYHOMY IEPEMELIEHUIO CTOJIA.

Ha HemoaBm»XHON 4acTH CTaHKA YKPEIISIOT U3MEPUTENbHBIN MPHOOp 3 Tak, YTOOBI
€r0 U3MEPUTENIbHBIM HAKOHEYHUK KaCAJICS U3MEPUTEIbHON IIOBEPXHOCTH YIrOJIbHUKA.
W3mepeHns npou3BOIAT B TPEX MOJIOKEHUAX CTOJIA, IIEpeEMeEIas €ro COOTBETCTBEHHO
B [TIOIIEPEYHOM WJIM ITPOJIOJIBHOM HAIIPABICHUSAX.

OTKJIOHEHHE ONpPENENSIOT KaKk HauOOJNBIIYI0 alreOpanveckyro pa3HOCTb
MOKa3aHUl U3MEPUTEIBHOTO MPUOOpa MO KOHIIAM YroJIbHUKA
Homyck 20 mxm Ha 300 mm
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S5.1IpsiMOJIMHEITHOCTh NepeMelleHus A0J10IKa B MPOJ0JbHOM H NONEPeYHOM
HANPABJICHUAX

Ha paGoueit moBepxHocTH cToJia | Ha ABYX omnopax 2yCTaHABIWBAIOT ITOBEPOYHBIM
YTOJIbHUK 3 Tak, 4TOObI MOKA3aHUs U3MEPUTEIBLHOr0 Mprbopa 4 B Havaue U B KOHIIE
nepeMenieHus ObLIIM OJJUHAKOBBIMH.

Ha non0sxe yKpermistoT u3MepuTenbHbIA NpUOOp TakK, YTOOBI €ro U3MEPUTEIbHBIN
HAKOHEYHUK  KacaJlcd HW3MEPUTEIbHON  IOBEPXHOCTH  YrojbHUKAa U ObUI
NEPIEHANKYJIIPEH EMY.

Jlon0sik nmepeMenaroT B BEpTUKAJILHOM HalpaBiICHUH Ha JJIMHY X0/1a, HO He OoJee
500 mm.

OTKJIOHEHHE ONpENeNsIoT KaKk HauOOJBIIYI0 aJreOpanvyeckyro pa3HOCTb

NOKa3aHUil U3MEPUTENBHOTO NMPUOOpa.

JlonycTuMble 3HAUYEHUS OTKJIOHEHHM MPSIMOJIMHEHMHOCTH MepeMeIleHns Jo0sKa
B [IPOJIOJIBHOM M MONEPEYHOM HaIlpaBIHUU

Tabauia 4
JluameTp nepeMenieHus, MM Jomyck, MKM
10200 16
¢B.200 o 500 25
f 2 3 &

Puc. Cxema HU3MCPCHUA HpHMOJ’IHHGﬁHOCTH MNepEMCIICHUA I[OJ'I65[Ka B IIPOJOJIBHOM U
MOMNEPCUHOM HAITPABJIICHUAX

IMopsaok BbINOJIHEHUsI PadoOTHI
1. Ucnonb3ysa METOOUKY IPOBEPKU TEOMETPUUECKON TOUHOCTHU JOJI0EKHBIX
ctrankoB 1o ['OCT 26-75 mnpous3BecTH MPOBEPKY MEPEUUCICHHBIX
apaMeTpOB, CPABHUTH C HOPMATHUBHBIMU U 3alMCaTh BEIMYUHY OTKIOHEHUS
OT HOPMATHBHBIX 3HAYEHUW B TETPaAIb IS MPAKTUUYECKUX U JIaOOPATOPHBIX
paboTt

2. Cnenatb BBIBOJIBI IO paboTe
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IIpakTHyeckas padora Ne2l

Tema: IIpoBepka reoMeTpu4eCKON TOUHOCTH NITM(OBATIBHBIX CTAHKOB

Lenp: wW3y4yuTh MOCIENOBATEIBHOCTh MPOBEPKH TIE€OMETPHUYECKOW TOYHOCTHU
nuM(OBATBHBIX ~ CTAaHKOB (Ha TMpUMEpe UIMPOKOJICHTOYHOTO KaauOpOBaIbHO-
U OBATBHOTO cTaHKa) B cooTBeTcTBUU ¢ TpeboBanusmu ['OCT 26683-85

321,[[21‘-11/1 Da6OTBIZ HN3YyUUTH )51 BBIITOJIHUTD CaMOCTOATCIIBHO ITPOBCPKY
FCOMCTpPI‘lCCKOP'I TOYHOCTH IMHUPOKOJICHTOYHOI'O KaJ'II/I6pOBaJ'II>HO-HIJ'II/I(i)OBaJIBHOFO
CTaHKa

O6CCHC‘1HBEIIOHIPIC CpCACTBA.

1.YueOnuk - ConoBbeB A.A., Kopotkop B.W. Hanagka nepeBooOpabaThIBaromero

obopynosanus: yue6. mis CIITY. — 3-e uzn., mepepab. u mon. — M.: Beicur. mik.
1987r.320 c.: mi. (m.15 ¢.44-49)

2. TOCT 26683-85 JlepeBooOpabateiBatomee  obopymoBanue. CTaHKH
KaTnOpoBaTbHO-NITH(OBaTbHEIE. HOPMBI TOYHOCTH.

V3MepuTeNbHBIC CPE/ICTBA: MHIWKATOp, IMOBEPOYHAs JUHEHKAa ¢ ypoBHEM, Habop

IOTYIIOB, HOBCpO‘-IHBIﬁ YT'OJIbHUK, INIOCKOIIapaJIICIbHBIC KOHIICBLIC MCPbI JJIMHBI

TpedoBanus k oT4eTy

[TpakTueckass paboTa JOJDKHA OBITH BBHINOJHEHA B TETPaaM JUIS MPAKTHYCCKUX
paboT, JO/DKHA COJEp)KaTh. Ha3BaHWE M HOMEp padOThI, IEIW W 3a7add padoThI;
BBIBO/IBI IO paboTe

Oo01Me moJIoKeHus
1.PaguajibHoe OMeHue MUIHHAPUYECKOH MOBEPXHOCTH KOHTAKTHBIX BaJIbIIOB

|
d

!— . N .
e

50| 7 .Eﬂ

Puc.1 Cxema usmepeHus paauaibHOTO U3MEPEHUS IUJINHIPHIECKOM MTOBEPXHOCTH KOHTAKTHBIX
BaJIbI[OB

Ha HenoaBH»KHOM YacTH CTaHKa YCTaHABJIMBAIOT CTOWKY ¢ mHAMKaTopoMm 1 (puc I),
Tak, 4YTOObl €ro  H3MEpUTENbHBI  HAKOHEUHUK  Kacajicsd  oOpasyrouieil
WIMHIPUYECKON MOBEPXHOCTA KOHTAKTHOTO Basiblla 2 U ObUT MEPIEHANKYIISIPEH €.
N3mepeHns npoBOIAT MpU ITOBOPOTE Bajiblla BpyuHyro Ha 360° B ceuennsix A, B u C.

B kaxIom cedeHUH ONpeAeNsoT HauOOJBIIYI0 aaredOpanyeckyro pa3HOCTb
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PE3YyIILTATOB I/ISMCpCHI/Iﬁ 3a ONH O60pOT BaJibIia.
Paz[Haanoe Ouenue I.IPIJIPIHI[pH‘lCCKOﬁ IMOBCPXHOCTU KOHTAKTHOI'O BaJlblla PABHO

HanMOOJIbIIIEMY 3HAYEHUIO Pe3ysIbTaToB nu3mMepenuil. Jomyck 0,07 MM

2. IlpsamoJuHeilHOCTH,  oOpasywlieili  UUJIMHAPUYECKON  MOBEPXHOCTH
KOHTAKTHBIX BaJIbIIOB

f J 2

|'r- f= .{-—'
; Lo
o1 &

g — ———8

Puc.2 Cxema nsmepeHus npsIMOJIMHEHHOCTH 00pasyromel MUIHHINIECKON TOBEPXHOCTH
KOHTAKTHBIX BaJIbIIOB

Meron mposepku. K oOpasyromeld KoHTakTHOTO Bamblla 1 (puc. 2), Ha ABYX
ornopax 2 (IJIOCKOMAapasuIebHbIX KOHLEBBIX MEpax [JIMHbI) OJUHAKOBOW BBICOTHI,
IIPUKJIAJIBIBAIOT TOBEPOYHYIO JIMHEUKY 3.

[IpocBeT Mexay paboueil MOBEPXHOCTHIO JIMHENKU U MPOBEPSEMOI TOBEPXHOCTHIO
M3MEPSIOT LIYIIOM U IJIOCKOIIApaJuIeIbHBIMU KOHLIIEBBIMU MEPAaMH JIJINHBI.
N3mepenus npoBoaar vepes3 Kaxaple 90 rpaaycoB MOBOpoTa Baiblia. B kaxaom
MOJIOKEHUH BaJIbla ONPEIEIAI0T HAUOOIBIIYIO PA3HOCTh PE3YJIHTATOB U3MEPEHUM.
Homyck 0.05 mm Ha qimuae 1000 MM
OTKJIOHEHHUE OT MPSAMOJUHEHHOCTH PaBHO HAWOOJBIIEMY 3HAYCHHUIO PE3YyJIbTaTOB
WU3MEPEHNN

3 IlapanjiesbHOCTh 00PA3YIOIIMX KOHTAKTHBIX BAJIbIOB MEKIY c000ii

F by f
¥ o f s r-
L. T 5 =
HE a _f 7 s =
* 17 IJ = {
= 5o =
- 5@ 57

Puc.3 Cxema n3mepenns napamiebHOCTH 00pa3yIOINX KOHTAKTHBIX BAJIBLIOB MEXTY COO0i
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Mexny 00pa3yromuMu KOHTAaKTHRIX BayibloB | u 2 (puc. 3) mocienoBaTeabHO
YCTaHaBIIUBAKOT MTPOCBET a, paBHbIX 10, 20 u 30 Mm.

IIpocBeT U3MEPSIOT IIYIIOM M IUIOCKOIIAPAJUIEIbHBIMU KOHLIEBBIMA MEPAMU JITUHBI
3.

W3mepenns nmpou3BOAAT B ce4eHUsAX A M B mo KoHIaMm Bajbpla JUIs KaXao0ro u3
TpeX 3HaYeHHH MpocBeTa yepes Kaxaple 90° ¢ moBOpoTOM 00€UX BaJIbLIOB.

JUis  KaXJIoro MpOCBETa OIPEAESIOT pPAa3HOCTh MEXAY HaumOOJbIIUM U
HAaUMEHBIIMM pe3yJbTaTaMU W3MEPEHUM B ceueHUs X A U B B kaXaoM 'MoJI0KEeHUU
BaJIbLOB.

OTKJIOHEHHE OT NapaJUIEIbHOCTH PABHO HAaWOOJNBIIEMY 3HAYEHUIO PE3YJIbTATOB
m3Mmepenui. Jonyck 0,1 mm Ha qiuae 1000 MM.
ITopsiok BbINOJTHEHUsI PAdOTHI
1. Hcrnonb3yst METOIMKY MPOBEPKU T€OMETPUIECKON TOUHOCTH KaauOpOBaIbHO-
nuidoBanbHbXx  cTaHkoB 1o ['OCT 26683-90 mpousBecTd MNPOBEPKY
IIEPEYNCIICHHBIX [apaMEeTPOB, CPaBHUTbh C HOPMAaTUBHBIMH M 3alUcaTh
BEJIMYMHY OTKJIOHEHMS OT HOPMATHBHBIX 3HAYEHUW B TETpaab IS
IPAKTUYECKUX U JJAOOpaTOpPHBIX padboT

2. Cnenatb BBIBOJIBI IO paboTe
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IIpakTuyeckas padora Ne22

Tema: PazpaboTka MeponpusiTiii o 00ECTeUeHUI0 PUTMUYHON PabOThI
TEXHOJOTHYECKOro 000pyI0BaHNUs

[{enb: HAyYUTBCS CHCTEMATHU3UPOBATh WHGOPMAIIUIO M COCTaBIATH IEPEUYCHb
MEPONIPHUATHIA 1O  OOCCICYCHHIO  PUTMHUYHOW  pabOThI  TEXHOJOTHYECKOTO
00opymoBaHUS

3aaun paboOThI: HA OCHOBE OOIIMX CBEACHUI, MPEIOCTABICHHBIX B MPAKTUYECKOM
paboTe, COCTaBUTh MEPEYEHb MEPONPUATHI MO 00ECIEUEHUI0 PUTMUYHON PabOThI
TEXHOJOTMYECKOro 000pyA0BaHUs

ObecnieunBarouIe cpecTBa: OOIIUE CBEIEHUSI O PUTMUUYHOM paboTe npeanpusTuil

Oo0mmue cBeaeHus

PuTMuUYHOCT TIPOM3BOJICTBA — OAHA M3 OCHOBHBIX MPEANOCHUIOK PalOHAIBLHOIO
UCIIOJIb30BAaHUSl BCEX €ro AJIEMEHTOB NpU PUTMUYHOM paboTe obecrednBaeTcs
mojiHash 3arpy3ka oOOpyJOBaHWs, HOpPMallbHAs OKCIUTyaTalMs, YyIydIIaeTcs
UCIIOJIb30BaHUE MAaTEPUAJIbHO-IHEPTETUUECKUX PECYPCOB, paboO4yero BpPEMEHH.
OOecrieyeHre  pUTMUYHOM  pabOTHl  SBISIETCS  OOs3aTelNbHBIM  JUIsL  BCEX
noJipa3esieHui MPOU3BOJICTBA — OCHOBHBIX, OOCTYKHBAIOIINX U BCIIOMOTATEIbHBIX
[IEXOB, MAaTEPUATIbHO-TEXHUYECKOTO CHA0KEHUSI.

[Tox puTMuyHOM pabOTOM NMPEANPUATHS TOHUMAETCSI CUCTEMAaTHYECKOE BBITTOJIHEHHE
BCEMH  MOAPA3ACICHUAMH  MPEOUPUSATHS  IUIAaHA  BBIIYCKA  MPOAYKLIHH
COOTBETCTBYIOIIETO ACCOPTUMEHTAa MW KadyecTBa II0 3apaHEe YCTAHOBJIECHHOMY
rpaduky, TpeaycCMaTpUBaIOIIEMy COOJIOJEHUE CPOKOB BBIMYCKa MPOMYKIIHH,
Oecrniepe0OitHOE  MPOTEKaHWE  MPOM3BOJCTBEHHOIO  Mpouecca U IOJHOE
MCIIOJIb30BaHUE MTPOU3BOICTBEHHBIX PECYPCOB.

HeputmMuuyno pabortaromue MpeanpusTHs  XapaKTepU3yrTCs  3HAYUTEIbHBIM
BPEMEHEM NPOCTOEB O0OPYIOBaHUS M pabOuMX W3-3a HEHAJJICKAIIeH OpraHu3aliu
npou3BOJACTBA (HE BOBpeMs TOJIaHbl MaTepuaibl, pa3paboTaHa TEeXHUYECKas
JOKyMEHTAIUs, TOJIOMAJICSi MHCTPYMEHT, OOOpyJOBaHWE W T. [.), HapyIICHHM
TE€XHOJIOTUYECKOW U MPOU3BOACTBEHHON JAMCIMIUIMHBI, YCTpAaHEHUs Opaka U Jpyrux
npudrH. B pe3ynbTaTe Ha TaKUX NPEANPUSITUIX BOZHUKAIOT MEPUOABI «IITYPMOBOIY
paboThl, KOTOpas B CBOIO Oue€pelb BEACT K HAPYUICHUIO CPOKOB BBHINyCKA U
YXYALIEHUIO KayecTBa BBITYCKAEMOM NPOAYKUWH, YBEJIWYEHUIO 3aTPaT B CBSI3U C
IPOU3BOAMMBIMHU JIOTUIATAMHM 32 CBEPXYPOUHBIE pabOTHI, 32 UCIIpaBICHUE Opaka.
Purmuunas ke pabora co3maeT YCJIOBUSL IS TOJHOTO  MCIOJIb30BaHUS
IIPOU3BOJCTBEHHBIX PECYPCOB U MAKCHUMAJIBbHOIO HCIOJIb30BaHUS  PE3EPBOB
npeanpusatisd. OHa CBHIAETEIBCTBYET O CIAKEHHOM OpraHu3aluu BCEX IMOJ-

paszeneHui IpeanpusiTus U BBICOKOM KyJIbType MPOU3BO/ICTBA.
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Purmuunas pabota npeanpustusi 00ecredrBaeT paBHOMEPHBIN BBIMYCK MPOIAYKIUH.
OpHako MOTYT BO3HMKHYThH CIy4yau, KOTJa 3aroTOBUTENIbHbIE U 00pabdaThIBaloIIne
ea  paboTarOT HEPUTMUYHO, a BBITyCKawmue (COOpOYHBIC) MPOU3BOMISIT
MPOJIYKIMIO B CPOKH, TOYHO YCTAHOBJICHHBIE MPOU3BOJCTBEHHBIM TpaduKOM. ITO
BO3MOXKHO, KOTJla Ha TMPEANpUATHUH CcO3/aeTcd 3amac 1oiyhadpuKkaTtoB co
3HAQUYUTEJILHON CTENEHBI0O HMX TOTOBHOCTHU, KOTOPBIA MOCTEHEHHO HCIOIb3YeTCs
COOpPOYHBIM (BBIMTYCKAIOIIUM) IIEXOM.

MOoKeT CIly4uThCs, 4TO BCE MOJpa3JeieHus] MPEeANPUsiTUs paboTalOT PUTMUYHO, HO
U3-32 HECBOECBPEMEHHOTO TOCTYIUIEHUsI TMOIy(haOpuKaTOB MO KOOIMEpalud OT
CMEXHBIX TNPENNnpusiTUi TpaduK OTrPy3KH TOTOBOM NPOIYKIMU TOCTABIIUKY
CpbIBaeTcs.

JIst XapaKTepuCTUKN PUTMHYHON PabOThI MPUMEHSIIOTCS YKPYITHEHHBIC (IeKaIHbIC)
Y TOYHBIE (CYTOUYHBIC) METO/IbI pacyeTa.

[Tpu ykpymHEHHOM METOJE JISi OIEHKHM PUTMHUYHON pabOTHI 3a MECSI] UCXOIAT U3
TOr0, YTO 3a KaXAYI JeKaay JOJDKHA HPOU3BOAUTHCS 1/3 MECSYHOro BbIyCKa
OPOIYKIIMUA. DTO CaMblii MPUOIMKEHHBIN B3I HA PUTMUYHOCTD, TaK KaK JaHHBINA
N0Ka3aTellb HE YYUTHIBAET Pa3HOE YMCIO pabouMx JHEW B JA€KajJe U HEOJUHAKOBBIN
IUTAHOBBIM 00BEM TNPOU3BOJACTBA B pasHble Aekaabl. [loaTOMy mpu yKpymHEHHOM
METO/IE CHauaja JOJDKEH OINpeAeNsaThbCsl CPEIHECYTOUHBI IUIAHOBBIA 00BEM
IPOU3BOJACTBA, 3aT€M  IJJAHOBOE  KOJUYECTBO  MPOAYKLMH,  HOJAJIEKAIIeH
U3TOTOBJICHHUIO B Kaxayto Aekany lln. Koaddumuent purMuaHocTr ompenemsercs
COIOCTaBJICHUEM MOJEKAIHBIX T1aHOBOTO [1u 1 (hakTHUECKOro BhIycKa NPOAYKIUU
B npenenax miuaHa O u. Takum oOpa3zom, KO3 (PUIUEHT PUTMUYHOCTH HUKOT 1A HE
OyAeT BbIlIE €AMHULBI, TaK KaK IpU [EPEBBINOJIHEHUN IJIAHOBOTO 3aJIaHUs
(bakTHUeCKUil BBIMYCK MPUHUMAETCS PaBHBIM ILJIAHOBOMY.

IHopsinok BeIMOJIHEHNsI PadOTHI

1.Mcnonib3yst oO1ye BEJICHHUS COCTaBUTH NMEpPeYeHb MEPONPUITHH MO 00ECIIeUEHUIO
PUTMHYHOU pabOThI TEXHOJIOTUYECKOTO 000Dy I0BaHUS
2. CnenaTb BBIBOJIBI IO paboTe
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[ocygapcTBeHHOe OogkeTHoe npodeccruoHanbHoe
obpaszoBarenbHoe yupexaeHune Pecnyonukn Mapuin On
«Mapunckum NONUTEXHUYECKUMA TEXHUKYM»

MpakTuyeckoe
nocobue

WMowkap-Ona
2022



I'ocynapcrBenHoe 610/1:keTHOE NPodeccHoHaIbLHOE 00pa3oBaTe/ibHOE YUpeKIeHne
Pecny0smmkun Mapwuii Ja
«Mapuiickuii MOJIMTEXHUYECKUIN TEXHUKYM)

TexHuka u3 HeHporpadpuku.
Kak u30aBuTHCHA OT cTpecca

Metoauueckas pazpaboTKa

HMomkap-Ona

2022



[lewaraercs no pemenuto meroauueckoro ['BIIOY Pecnybonuku Mapuit On «Mapuiickuii
HOJUTEXHUUYECKUI TEXHUKYM»

CocraButenu-paspadorunku: Topramuuosa A.I1.

Texnuka u3 Heiiporpapuxn. Kak uzdaButbesi ot crpecca.//Meroquyeckasi paspadorka-
Homxkap-Ouaa, 2022.- 16 c.

B Mmeronndeckoit pa3paboTke mpecTaBiIeHa TEXHUKA OCBOOOXKICHUS OT HETAaTHUBHBIX MBICIICH
U OMOLMN, VYAYUYIIEHHS OMOLMOHAIBHOTO COCTOSIHHSL OOy4aloluxcs, C IOMOIIBIO
Helporpaduyeckoro pucyHka u apT-Tepanum.
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AKTyaJILHOCTL U 3HAYUMOCTDb

Hefiporpaduka OTHOCHTEIIBHO MOJIOJ0€ HAmpaBlieHUE B pabOTe C TMOJCO3HAHUEM H
BHYTPEHHUMH YYBCTBAMHU YEJIOBEKAa. ABTOPOM ATOTO HAINPABJICHUS SIBISIETCS MCUXOJOT U KOYY
[TaBen Iluckapes. Ero riaBHOW 0COOEHHOCTBIO, SIBISETCS Iepenaya IMOLMN U YYBCTB uepe3
OyMmary, BbIpakasi Bce OLIYyILIEHUs yepe3 reomerpuueckue urypsl. Heilporpaduka npexpacHo
couetaeT B cebe PHCYHOK U YXKe TIPOBEPEHHbIE METOJIUKH: TICUXOCHHTE3 U
TeIITATBTIICUXOJIOTHIO.

OcHOBHBIE 3aKOHOMEPHOCTH HelporpadMKu BBICTPAMBAIOTCS OYEHb MPOCTO. brmaromaps
PUCYHKY YEJIOBEK HCIIOJIb3YET CBOM HEUPOHHBIE CBS3M, YTO IMO3BOJISIET MEpPENaTh uepe3 HEero
CBOM TIPOOJIEMBI, YyBCTBA W JIaXKe KM3HEHHBIC cTpareruu. K mpumepy, nemast yrisl B GUrypax
MEHEe OCTPBIMH, Kak OBl 3aKpyriisis WX, YeJIOBEK IMBITAETCS CMATYUTH KOH(IIUKT,
MUHUMU3UPOBATH HETATUBHBIE SMOIUH.

Ha neiiporpadudeckom ceance MOXKHO UCIIONIB30BaTh Takue (QUTYPHI:

- KpYT — 3JIEMEHT, KOTOPBIii CHMBOJIM3UPYET IMO3UTUB, OE30MACHOCTh U TAPMOHHIO,

- KBaJpaT — COCTOSIHUE HAJEKHOCTU U CHUJIbI, yMEHUE OPraHu30BaTh U MPHUBJIEYb, HO C
JIPYTO CTOPOHBI — 3TO KOHCEPBATU3M, KOTOPBI HYKHO MPOCIIEIUTh U ONPEICTUThH TPaBUILHO,

- TPEYroJILHUK — AJIEMEHT, KOTOPBIA MOATBEPKAAECT aKTHBHYIO KU3HCHHYIO MO3UIIUI0 U
1EJIeYyCTPEMIIEHHOCTh, HO MIPU 3TOM BO3MOKHO MTPOSIBIICHUE arpECCUBHOCTH.

- He#porpaduyeckas JIHUHUA -0COOBI HMHCTPYMEHT JUisl TpaHchopmaluu pHCYHKa B
YyBCTBEHHYIO c(epy. OITOT rpaduueckuii d>IEMEHT CIYKUT JUIsl WHAMBHAyaTIU3alUU
U300pakeHUsl, TMpPEeBpaleHUs] CXeMbl B PUCYHOK. JIMHMS TO3BOJIIET cHaelaTh TakK, YTOOBI
KOMIIO3UIMS TPOHHMKJIA B CO3HAHUE 4YelOBeKa, co3dana BrnedarieHus. OHa ¢dopmupyer
CEHCOpHBIE OUTYIIEHUS U KHHECTeTHUeCKHue nepexuBanus. bonee Toro, HelponnHUS MO3BOJISET
OYKBAJIbHO «BXUBJISITHY Trpaduveckue oOpa3bl B CO3HaHWS, Ollarojgaps 4deMy IMpoIiecc
W3MEHEHUN CTAHOBUTCS OMOHUYHBIM M SKOJIOTUYHBIM JIJIsl HAIIeH TICUXHKH.

Hetiporpaduueckuii ceanc mMo3BONISIET HAYYUTHCS CTIIAKUBATH ONPEICIICHHBIE MOMEHTHI,
BBICTPAWBATh MOCIEAOBATEIILHOCTh COOBITHH, KOTOPAsi MO3BOJIUT MPABHIIBHO Pa3BUBATHCS U MPU
9TOM HE IPUHOCHUTH Bpea SMOIIMOHATILHOMY COCTOSIHUIO YeIOBeKa.

Heiiporpaduueckuii ceanc Ha nepBbIid B3I SIBISETCS TBOPUYECKUM IIPOIECCOM, HO TIPH
9TOM, OH UMEET CBOH MpaBuia. Ix cobmoaeHrne HeoOX0AUMO 7Sl TOCTHKEHUS LEIH.

1.KoHueHTpanyst BHUMaHUS Ha BBIOJHEHUH 3a1a4u. [IocCTOpOHHME pa3roBOpbI, MBICIH U
T00BIe OTBJICKAIOIIHME (DAKTOPBI JTOJKHBI OBITH HEUTpAM3HPOBaHBL. HYKHO MOTPY3UTHCS B
MpoIlleCC PHUCOBAHMS, OTO JAacT BO3MOXHOCTH CIIELHUATUCTY OBICTpEE BBIIBUTH OdYar
OECIOKOMCTBA U CMSITECHUSI.

2.OTKpBITOCTh U UCKPEHHOCTh. VIMEHHO 3TH JIBa KayecTBa MO3BOJIIOT CHENATh paboTy
3 PeKTUBHON U TOOUTHCS TIOJIOKUTEIIBHOW TUHAMUKH.

3.He crout mpecienoBaTh MCHOBEHHBII pe3yiabTaT. He CTOMT KOHIEHTPUPOBATH CBOE
BHHMaHUE Ha pe3yibTare. Hy)XHO cOCpeloTOYMTh €ro Ha PUCOBAHUU U MOJIYYUTH OT ITOTO
yIOBOJIbCTBHE, HE Tpecienys Mpu STOM Ipyrue nend. VIMEeHHO Takoil MOAXOA TMO3BOJIHT
MOJTYYUTh MAaKCUMATbHO KAYECTBCHHBIN Pe3yiIbTar.

IoJiokUTEIbHBIE U OTPHIIATEILHBIE CTOPOHBI Heliporpaduku

Hefiporpaduka — 3T0 MOJIO/I0€ HAINpaBJICHWE B ICHUXOJOTUHU, KOTOPOE OYEHB OBICTPO
3aBOEBAJIO JIOBEPHE M CTAJ0 BOCTpeOOBaHHBIM. OH MO3BOJISET HAUTH CIIOCOOBI PEIICHUSI MHOTHX
npoOJem.

K 0CHOBHBIM NO0J10:KMTEJIbHBIM XapaAKTEPUCTHKAM CTOUT OTHECTH:



- TpOCTOTa — HE HYXHO HMETh OCOOBIX HAaBBIKOB PHCOBaHHs, 4YTOOBI CO3/aTh
3JIEMEHTapHbIE (PUTYPBI.

- JIOCTYIIHOCTb — IPOBOJAUTH HeHporpaduyeckue CeaHchbl MOKHO B JIFOOOM MecTe U C
caMbIMH ITPOCTBIMU MOAPYYHBIMH CcpeJicTBaMU: MenkaMu. Kpackamu, giomactepamu.

- BO3MOXXHOCTb MEPEKIIOUUTCS — B IPOLEcCe PUCOBaHMS 3a/1eHCTBOBAHBI HEHPOHHBIE
CBSI3H, KOTOPBIE IOMOTAIOT PacciIabUTHCS U OTKIIOYUTHCS OT PEAJIbHBIX MPOOJIEM U XJIONOT.

- BXOXKJIEHHE B PECYPCHOE COCTOSHHE — I10 UTOTY pabOTBl MOKHO OBICTPO MPOCIECIUTH U
aKLIEHTUPOBATh BHUMAaHUE Ha OCTPBIX yriax, HAalTH KOMIIPOMUCC U pELICHHUE.

- CKOpOCTh — HeWporpaduka MpH NPaBHILHOM TOAXOJe 3a 3-4 yaca TOMOTaer
popaboTaTh OCHOBHBIE MOMEHTHI 3alIpoca YeIoBeKa.

K orpunarejibHbIM MOMEHTAM HelporpapuKu MOKHO OTHECTH:

- BaXHOCTb TOYHOI'O TOJKOBAHHS HApUCOBAaHHOro. JleTampbHOe WU3y4yeHHE 3TOTO
HalpaBJICHUs B IICUXOJIOTUU IIOMOTAeT MPABUIIBHO PEIINTh MOCTABICHHYIO 3aauy,

- OTCYTCTBHE BO3MOXKHOCTH TMpOpadOTaTh TIIyOOKHE MOTPSICEHHUS M CTapble OdYard
npobnem. Heiiporpadguka moMoraer cCrnpaBHTBCS C TaKMMH TpaBMaMH Kak: THEB, 3JI0CTb,
TPEBOYKHOCTb UJIM PACTEPSHHOCTbD.

Heiiporpaduka — 3TO OTIMYHBI METOJ JUIS PEUICHHS TCHXOJOTHUECKUX MpoOieM,
BbIPaBHUBAHUS HYMOLMOHAIILHOTO COCTOSIHUSA U OOpHObI ¢ HEraTUBHBIMHU SMOLIUSAMU.

YacTo ObIBAIOT CUTyallud, KOTJa BaC 3aXBaThIBAlOT HEraTHBHbIE SMoLMU. B Takux
CUTyallUsIX Mbl HE MOJKEM 3/IpaBO pacCyXkJaTh, COBEpIIaTh 00lyMaHHble OCTYnKU. M nepBoe,
YTO HEOOXOMMO CJIENaTh - COPOCUTH HAIPSKEHUE.

Heiiporpaduka mnomoraer CHSTH CTpecC M HampsDKEHHE, M30aBUTHCS OT HETAaTHBHBIX
NepeXKUBaHUHM, CIPABUTHCA C PA3TUYHBIMU CTpaxaMHd, TO3HaTh Ce0S M TOBBICUTH CBOIO
CaMOOILIEHKY, 00pecTH JyIIeBHOE PAaBHOBECHE.



Xoa 3aHATHH

Ynpaxkuenne 1.

Heab: OcBOOOIUTHCS OT HETAaTHBHBIX MBICIEH M SMOIMM, YIYy4IIUTh dMOIMOHAIBLHOE
COCTOSTHUE O0YYarOIIMXCsl, C IMOMOIIBI0 HeHporpadhuyeckoro pucyHka.

MecTo npoBeeHus1 3aHATHUS: CEHCOPHAsi KOMHATA.

Marepuajibl 1 HHCTPYMEHTBI, He00X0AUMBbIe VI BHINIOJIHEHUS PadoThI.

Jluct 6ymaru ¢popmata A4, ¢iomacTepsl.

HNucrpykuus.

IlocrapaiiTecb CKOHLUEHTPUPOBATHCS HA CBOMX HETATMBHBIX HOMOLMAX: 3JIOCTH,
pasapaxkeHusx, rpyctu....Ilomgymaiite, yto Bamu ympasmsier. Caenaiite TiyOOKHi BIOX W HA
BBIJIOXE clienaiiTe BoIOpoc Ha Oymare. He monbie Tpex cekyHa. Bozpmute 3TOT nmuct Oymaru,
CKOMKalTe ero M co BCell CHiIbl BHIOPOCHTE. 3aT€M BO3BMHTE HOBBIN JHCT OymMaru M HaA4HHUTE
pucoBathb Kpyru. Kpyr B Heliporpaduke camas rapMOHUYHas Urypa.

HeratuBHble 3MOIIMN BbI BBIOPOCHIIM BMECTE C MEPBHIM JINCTKOM. Ha anHOM STamne Baiia
3a/1la4a YCIOKOUTbCA U cTabmnusupoBathes. IIpocTo pucyiite kpyru B XaoTUYHOM mopsjike. B
3TOT MOMEHT BBl MOXKETE IyMaTh O YeM TO WJIM BOOOIIE He JyMaTh. MoKeTe, MPOCTO HaOII01aTh
3a CBOEH PYKOHM M 4TO MPOUCXOJIUT HA JIUCTE. B Kakoi -TO MOMEHT BBI II0YYBCTBYETE, YTO Ballle
IICUXOJIOTUYECKOE COCTOSIHHE HOPMAIM3yeTCs. Y Bac IPOINAJaeT arpeccusi, HEPBO3HOCTh. Bbl
ycrnokauBaeTrech. HeraruBHble SMOLMM MOTUXOHBKY McCUe3at0T. PUCyliTe KpyTrH A0 TE€X MOp, MOKa
Bac He oTnycTuT. [loka Bamie Teno He moxaact curHan «CTOII». becco3HarensHoe gact 06 3TOM
3HaTh. PucoBaTh MOXHO ¢ pa3HOM ckopocThio. He mymaiite o kpacote Baiiero pucyHka. Pucyiire
OT IUIeYa, HE 3a)KUMAWTE PYKY, MO3BOJIBTE €1 MPOCTO JBHUrarbcs. Ecinu Bbl pucyeTe TOJIBKO
KHCTBIO, 3HAUUT, HampspkeHue B BameM Ttene ocraercd. lIpumepno uepe3 5-10 MuUHYT BbI
HAYyHETE yCIIOKaWBaThCs, & KTO-TO HAYHET IPUXOAUTH B c€0s1 M HAXOAUT rapMoHMI0. B nmobom
cllyuae BBl Y)K€ CMOXXETE CIIOKOMHO TPHUHATH B3BEUICHHOE, OOJAYMaHHOE pEIIeHHe, a He
JIECTBOBATH Cropsya.

C Touku mojjepxaHus 370pOBbsl ATO yIpakHeHHE moje3Ho. Eciu xonuth B cede Bce
HEraTUBHBIE SMOIIMH, BO BPEMs HMX HE BBIIUIECHYTh, a 3a)KaThb B Te€JE, 3TO NPSAMON MyTh K
MICUXOCOMAaTUYECKUM 3a0oieBaHMsIM. A 37ech BBl CMOTJM BBIPa3uTh BEChb HEraTuB B
rpaduueckoil hopme, BepHyIH ce0e rapMOHMYHOE COCTOSIHUE. DTOT JIMCT, €CIIH XOTHTE, MOXKETE

TOXE CMATh U BHIKUHYTb.
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Ynpaxxuenue 2.

Kak cratp yBepennee B cebe? Kak gocTuup menu, kak n30aBuUThCs 0T cTpaxoB? MHorue
MPU3HAIOTCS, YTO OyMalT O ce0e XyXe, 4YeM OHM €CThb Ha caMOM Jiele, WU 3TO BOILIO B
NPUBBIUKY, OT KOTOPOH TPYTHO N30aBUTHCH.

Ecth opurunHanpHas TeXHUKa, KOTopas OyIeT Moje3Ha TeM, KTO XO4yeT MpoKayarhb
JUYHOCTHBIE KAauecTBa W 3aBECTH IOJIE3HYIO NPHUBBIYKY MO3UTHUBHOTO MbIIUIEHUS. TeXHHKa
HasbiBaeTcs Heiporpaduka. Ee aBrop — mcuxosor Iasen [Tuckapes.

Eciyu MBI HEraTMUBHO AyMaeM O CBOEH BHEIIHOCTH, CIOCOOHOCTSIX, BO3MOXKHOCTSIX, TO
MO3r 3T0 (ukcupyer u 3amomuHaer. OIUH pa3 YTO-TO HE MOJIYYWIOCH, KTO-TO OCYIMJ WU
0003BaJ, U TOSBUJIACh HEHpOHHAs CBs3b. EcCM HeraTMBHOE COOBITHE MOBTOPSIETCS, TO CBS3b
YKPETUISeTCs ¥ MPEeBpaIlaeTcsi B HEYBEpEHHOCTb.

Heiiporpajguka — 310 MeTO pabOTHI C MO3TOM MOCPEJCTBOM T'paUueCcKOTO PUCYHKA.
3amaya Heiporpaduku — pa3pylIUTh CTapble OrPaHUYHMBAIONINE HEHPOHHBIE CBS3U U
chopMHpOBATH HOBBIE, C KOTOPHIMU CTAHOBHILILCS CBOOOHEE M YBEpEHHEE.

Hrak, HayHeMm.

TeGe monagoOuTCs anbOoM, KapaHjaani, ¢piomMacTep WIK JMHED A pUcOBaHUS GUTYp U
JMHUM, [[BETHBIC KapaHJAIIN IS 3all0JIHEHUsI pUcyHKa 1BeToM. M xoTs Okl 2 yaca cBOOOAHOTO
BPEMEHH.

[Ipu cozmanum pucyHKa HCTIONB3YIOT 4 dJIeMEHTa:

- Kpyr (0003HauaeT 6€30MacHOCTh ¥ TAPMOHUIO);

- TpeyrojbHUK (OTBEYaeT 3a AMHAMHKY, DHEprui0. B HeraTMBHOM KIIIOYE TOBOPHUT O
KOH(JIMKTE, pa3pyIIeHUH );

KkBazpar (0003Ha4YaeT HaJE)KHOCTh M OpraHu3aluio. B HeraTUBHOM KIllOU€ TOBOPUT O
3aCTOE€ U MOXKET YKa3bIBaTh Ha JKEJIaHHUE [IEPEMEH);

- Heliporpaduyeckast TUHUS (JTUHUS «HE TOBTOPSET ceOsl Ha KaXK/IOM y4acTKe JABM)KEHUS
U UJET TyAa, TA€ Mbl HE OXHJAaeM ee YBUAETh». OHa acCOLMMPYETCS CO CBA3SIMU HEHPOHOB B
TOJIOBHOM MO3T€).

[Ipu pabore c Heliporpadukoll OYEHb BAXKHO HAXOIUTHCSI B KOHTAKT€ CO CBOWMH
YyBCTBAMHM, SMOIUSAMH, olrymeHussMU. Csnp yaoOHO, 3aKpoil Tia3a, MOYYBCTBYH CBOE€ TEJO,
cocpenoToubcss Ha oumrymeHusx. [logymail o ToMm, Kakyioo npoOjemMy Thl XOuYe€llb PEUIUTH C
MOMOIIBbIO PUCOBAHUS, KAKWE OTBETHI HAWTH, KAKUX U3MEHEHUI T0OUTHCS.

BoinuieckuBanue npodJieMbl.

[Tocne o0o3HavyeHust nmpoOIeMbl BCIOMHH CBOW AMOLIMH, C HEMl CBSI3aHHBIE — 3JIOCTb,
CTpax, IpycTh, cie3bl. bepu mapkep W HauMHail pucoBarh JuHMHA. He nymail o kpacore u
MPAaBUJIBHOCTH PUCOBAaHUs, MPOCTO CIENYH 32 CBOMM HAcTpoeHHeM. B 3ToT MoMeHT mpobiema
Kak ObI BBITIJICCKUBAETCS Ha JIUCT, Thl €€ 0003Hayaellb U 0CBOOOXKAaebes oT Hee. Bo Bpems
mpolecca BO3HUKAIOT HOBbIE HEWPOHHBIE CBSI3M, U MO3T HAaYMHAET aKTHBHO HCKATh peEIICHHE
po0OJIEMBI.

CkpyrJienue yrJios .

Ha nmucte Oyaetr MHOXKECTBO MEePECeYCHHBIX JIMHUHN. VX HY)KHO CKPYTTIUTh — HapUCOBATh
KpyT, OBaJl. DTOT MPOLIECC HAMpaBJIeH HAa MPOpPabOTKy HETaTHUBHBIX YCTAHOBOK, MBICIEH U
yOEXKICHUH.

Bcenomunaem, uto kpyr 0603HayaeT rapMoHHI0. Uepes CKpYyTriieHne U CMITYEHUEM YTIIOB
Ha PUCYHKE Thl TAPMOHU3UPYEIIb ce0sl, CMAr4Yaellb HEraTUBHbBIE MBICIHA O ce0e WM CUTYallUH.
OcHoBHas 33/1a4a Ha TOM dTane — MPOKUBAHNE UYBCTB U CHATHE OIpPaHUYCHUH.

B xonme »Toli pa®OTBI Thl MOXELIb OLIYTHTh CONPOTUBJICHHE, HEXKEJaHUE BHOCHUTH
U3MEHEHHUS B PUCYHOK, YCTaJIOCTh, )KeJlaHUE Bce 3aBeplInTh. OueHb Ba)KHO HE OCTAHABIUBATHCS
U CKPYIJISATh YTJIbL.

Oo0benuuenne .

Ha nucre He MOMKHO OCTaTbCsl MYCTBIX MECT — MOJYYUBIIMKMCS PUCYHOK Ba)KHO
00BEAMHUTH C MPOCTPAHCTBOM BOKpPYT Hero. IIpoaneBail Topuamire XBOCTHKH U JOPUCOBBIBAM
Helporpaduyeckne JTUHHUH, MPOBOAS MX K KpasM JIHCTa — CO37aBail €IuHOE H300pakeHue.



KonkpeTHoro mpasuiia 37iech HET: KaK YyBCTBYellb, Tak W pucyil. [locne nmobasnenus nuHui
HAJI0 CKPYTJIUTh HOBBIC YTJIBI.

IIpuBHeceHue nBeTA.

CKpyrimB PHUCYHOK, JIOTIONHU €r0 KpackaMu M oObeIWHEHHbIMH (parmeHTamu. Yepes
paboTy C IIBETOM Thl TAPMOHHU3UPYEIIb KAPTUHY, PACCTABISCIIb AKIIEHThI, 00BEANHSICIIb YacTH
pHUCyHKa, GOpMUPYEIb TPYIIIHL.

A B KOHIIE BBIJIENIA OJTHUM I[BETOM HECKOJIBbKO TTaBHBIX JIUHUH.

3aBepieHue.

[TocmoTpu Ha cBOM pHUCYHOK, Bce Ju Tebe HpaBuTcs? Eciu ecth kemaHUE YTO-TO
N00aBUTh, YCHUJIUTH [IBETOM HIIM TUIOTHOCTBIO JTMHHH, 00S3aTEIILHO CIIENIal 3TO.

[TocmoTpu Ha 3aBepIICHHYIO KapTHHY M OOpaTUCh K CBOHM OIIYIICHHUSM: YTO
U3MEHWIOCh Tocie TnpakTtuku? Kakme dyBCcTBa TMpHIUIM HA  MECTO  MEPEKHBAHUSA
npobOsieMbl? Bo3MokHO, cUTyalusi yxe He OyAeT OulylaTrbcsi OCTpO WM He OylIeT HUMeTh
00JIBIIOr0 3HAYECHHUS.

OpHOro pHUCyHKa MOXET OBITh HEJIOCTAaTOYHO, TOT/a MOHAJOO0UTCS cIeNaTh HECKOJBKO
yepTexel, MOCBSIIEHHbBIX 3TON MpodieMe.

Pucyii o Tex mop, moka He MOYyBCTBYEIllb, YTO MpobiieMa Oosbliie He TporaeT Te0s."

Ynpaxkuenune3. «KManaana skeJaHui»

dopMa Kpyra — CMMBOJI TAPMOHMH U 1€I0CTHOCTH. [ToMecTUB kenaHue B MaHIaly, MBI,
BO-TIEPBBIX, HCCJICAYEM M TapMOHHM3UPYEM OTHOIICHWE K JIAaHHOMY >KEJIaHWI0. Bo-BTOpBIX,
Pa3MBIIIUISIEM HaJ TEM, YTO MPOU30UJIET, KOT/1a OHO COYAETCs, KaKhe pecypchl HaM MOTpeOyoTCs
IIJIS €70 MCITOJHEHH.

Bosbpmute m0THBIA TUCT A4, IIBETHBIE KapaHIAIIH, PYIKH, (IIOMACTEPhl, IUPKYIb WITH
OCHOBY B ¢opme kpyra. [IycTh mporiecc mpeBpaTuTCsi B MEIUTAIIAIO WU MAJICHbKUN pUTYyaT —
BKITIOUNTE TIPUATHYIO MY3BIKY, 3KTHTE OJaroBOHMS WM cBeur. Hapucylite Ha nmcTe Kpyr —
OCHOBY i1l MaHjajbl. [IpencraBpTe CBOE KelNaHWE W 3alOJIHUTE MPOCTPAHCTBO Kpyra Tak, Kak
BaM 3aX0YETCS. DTO MOKET OBITh CIIOHTAHHBIN y30p WJIM KOHKPETHBIN CIOXKET.

[TomyunTe yOOBOJBCTBHE OT PHCOBAHUSA, OTMETHTE OCHOBHBIC HWHCAWTBI, KOTOPHIE
IPpHUIILIX B IIpOLECCe. PeIHI/ITe JUUTA 06651, YTO BBI XOTHUTE COCJIaTh C MaHI[aJIOfI. BapI/IaHTOB MHOTIO,
U KaXKIbIA OyIeT MpaBWIBHBIM JIi Bac. MOXHO CXe€4Yb PHUCYHOK (MHOTJA 3TO HA3bIBAIOT
«IIepcaaTrb CTI/IXI/II/I))), MOXHO IMIOBECUTH HA BUJHOC MECTO, MOXXHO CJIOXUTH U3 JIMCTA OpI/IFaMI/I 148
CO3/aTh €JI0YHYIO UTPYIIKY.

Ynpaxuenue 4. "I10 Ku3Hb MOst"'

JlaHHOE ympakHEHHE KOTJIa-TO TMPHUBEJIO MEHS K YAUBUTEILHOMY OCO3HAHUIO CBOETO
BOCTIPUATHUS KU3HU, CBOUX YCTAaHOBOK. HeocrmopuMbIMU €ro TOCTOMHCTBAMHU CUUTAIO MPOCTOTY
U HarjisiAHOCTb.



OnuceiBal0 MHCTPYKIIMIO C MPUMEpaMH BBINONHEHUA. Eciu xoTuTe mpoBecTH ams ceds,
nocTapaTech aOCTparupoBaThCsi OT MPUMEPOB U ciAelaTh BcE Mmo-cBoemy. He uyuraiite
KOMMEHTapUH, TIOKa He BHIMIOJHUTE 3a/laHue.

3ananue 1. Hapucyiite prok3ak.

3ananue 2. [IpeacraBpTe, 4TO prok3ak - Bama xu3Hb. ONUIIUTE, YTO JIEKUT B PIOK3AKE.

KommenTapuii. B 3TOT MOMEHT HE IEHCTBYIOT HUKAaKUe orpaHudeHus. KTo-To HamomgHser
PIOK3aK aKTyaJlbHBIM B HAcCTOSIIEe BpeMs, YeM HaloJHEH JEHb, KTO-TO BKIIOYAET SpKUe
MOMEHTHI M3 TIPOIILIOTO WU MPOSKTUPYEMOTO Oy TyIIETo U T.I.

[Ipumep "peanmbHOro prok3aka'": BO3MOXKHOCTH, OIBIT, >KEJIaHUsA, TMEPEeKUBAHUS,
HEYBEPEHHOCTh, MUHTEPECHI, MPUBI3aHHOCTh, BAKYyM, CPOUYHAs ACSITEIBHOCTD

3amanue 3. [IpencraBpTe, 4TO BCE ATO KK/IBIN AeHb Bl HocuTe ¢ coboit. [TouyBCcTBYiTE
ero Bec. Kakos Bam prok3ax?

KommMmenTapuii. 31ech MOKET OBITh U TakK: BOSHHUKHET MOTPEOHOCTh MEPEIOKUTh YacThb
"Bemieil" U3 prok3aka B KaMepy XpaHEHUS WU B3SITh LIEJIbIA IPy30BUK!

3aganue 4. PazMmectuTe, 4TO M TA€ JIEKUT B 3TOM prok3ake. Kakue Mmbicaum y Bac
BO3HHKAIOT 1pu 3ToM? Kakue uyBcTBa?

KomMmenTapuii. Komy-To MoOXeT MoOKa3aTbCcsi HEIOCTATOYHBIM O0O0BEM pIOK3aKa H
MOSIBUTCSl CONPOTHUBIICHHE pa3Mepam/pamkaM. OJHM 3amOJHAT BECh PIOK3aK '"MOJ 3aBs3Ky', y
Ipyrux octaHercs emie mMecto. CTOMT oOpaTUTh BHUMaHHE Ha pa3Mephbl Pa3MEIIEHHOTO: YyeMy
0oJIbIlIe BHUMAHMS, YEMY MEHBIIIE.

3aganue 5. I[locmotpute Ha pucyHOK B 1enoM. Hamomuio, cuMBosinuecku oH - Bamia
xu3Hb. EcTh 111 MecTO HOBOMY? UTO 11t Bac HanbGonee aktyansHo? Uto XoTenu Ol J00aBHUTH, a
OT 4Yero u30aBUTHCS?

3ananue 6. Chemnaiite puCYHOK HOBOTO PIOK3aKa ¢ T€M, YTO XOTeIH Obl B HEM U3MEHHUTb.

Ynpaxuenne 5 «HacTrpoenue».

Lenb: ympakHeHue AN CHSATHS HENPUSTHOTO OCa/Ka IOCJE Pa3roBOpa, COXPAHEHUS
BHYTPEHHETO CIIOKOWCTBUS U PAOOTOCIIOCOOHOCTH.

BosbpmuTe 1BeTHBIE KapaHAAlId WM MEIKH U YHUCThIM JmucT Oymaru. Paccrmabnenno,
JICBOM PyKOW HApUCYHTE JIMHUH, [[BETOBBIC MATHA, GUTYPEL. [lompoOyiiTe mpencTaBuTh cede, 94To
BbI MIEPEHOCUTE Ha Oymary Ballle TPEBOXKHOE HAaCTpOeHHue, Kak Obl MaTepuanusys ero. BaxHo
Ipyd STOM BBIOpPaTh IBET B TIOJHOM COOTBETCTBUM C BalllUM HACTPOCHHEM. A Terephb
nepeBepHUTe OymMary W Ha JIpyrod CTOpOHE JIUCTa HAMUIIUTE 5-7 CJIOB, OTPaXKAIOUIUX Ballle
HacTpoeHue. Jlonro He mgymaiite, HEOOXOMUMO, YTOOBI CIIOBa BO3HUKAIM CIIOHTAaHHO, 0e€3
CHEIHMAIbHOTO KOHTPOJIA C Balllel CTOPOHBI.

[Tocne sToro emie pa3 MOCMOTPUTE HA CBOM PHUCYHOK, Kak Obl 3aHOBO IMPOKHUBAsi CBOE
COCTOSTHUE, TepeuYuTailTe CJIoBAa U C YIOBOJBCTBHUEM, SMOIIMOHAJIBLHO pPAa30pBUTE JHCTOK,
BBIOPOCHUTE B YPHY.

Bamie sMoIMOHaIbHO HEMPUATHOE COCTOSHUE HMCYE3HET, OHO MEepeleT B PHUCYHOK U
OyJleT yHUUTOKEHO BaMH.

Ynpaxnenue 6 «Kak cnpaBUTbCS € THAXKeJIbIM HACTPOCHHEM)

ITocne HeynauHOrO AHA, TSKEJIOTO Pa3roBOpa, M3HYPSIOIIEro KOH(IMKTa WM MOcie
000 Heynauu, HEBE3eHWs WIM TpoMaxa HacTpOeHHE MOPTHTCS MOMEHTanbHO. U, kak
IPaBUJIO, TOPTUTCS HAJOIr0, CTaBsi MOJ yJap HE TOJbKO HAIIM HEPBBI, HO U HACTPOEHHE
OJIM3KUX, TOMAAIOLIUX [0/ "TOPAYYIO pYKY'".

MOXHO JM CHpaBUTBCA C TSDKENBIM, IUIOXMM HacTpoeHueM camuM? OKkasbIBaercs,
MoxHo. [lpuiiti B cebs1, pacciabuTbes, 0OpecTH BHYTpPEHHEE paBHOBECHE HAM MOXKET MOMOYb
HECJIO’KHAsl TICUXOJIOrMUecKasi TEeXHHKA, KOTOPYIO MpeajaraeT aHriMickuil ncuxosnor Haramm
Pomxepc.

Csanpre moynoOHee 3a CTOJI, BO3BMHUTE KapaHAAlIM, MEJNKH, KUCTH W Kpacku WIN
¢romacTepbl ¥ YUCTHIH JIUCT Oymaru. 3aKpoiTe Ha HECKOJIBKO MHUHYT TJIa3a U MPHCIYIIAUTECh K



cebe. Tenepp HaunHalTe prcoBaTh Ha Oymare aOCTPAKTHBIA CIOKET - JIMHUU, IIBETOBBIC IISITHA,
burypsl, OJIMKM - YTO YroaHO. [ J1aBHOE YCJIOBHE 31ECh - «OTIIYCTHUTh PYKY», TO €CTh HE
3alyMbIBaTbCA HAJl T€M, YTO PUCYETe: 3TO JOKHO OBITh MPOCTO HACTPOEHUE U CBOOOHBIN
nojer (anTazuu. PucoBaTh jkenaTenbHO JIEBOW PYKOM, YTOOBI PUCYHOK MOydMiIcS 0e3 BCSIKUX
CIOXKETOB, KaK MO>KHO 0oJiee OTBIIEUeHHBIM. Pucys, cTapaiiTech MOJHOCTHIO MOTPY3UTHCS B CBOU
NIepEeKUBAHUS, BEIOUPATh IIBET U MMPOBOJUTH JIMHUHU TaK, KaK BaM ITUKTYIOT Bamu 3moruu. 1 mpu
9TOM TpEICTaBisiiTe cebe, YTO TMEPEHOCHTE CBOE MEpeKMBaHWE Ha Oymary, crapasch ero
MOJTHOCTHIO "BBHITIECHYTH" HAa TUCTOK, OCBOOOJUTHCS OT HETO.

PucoBare Hamo A0 Tex mop, Moka He 3aMOJHUTCS BCE MPOCTPAHCTBO JINCTA U HA HEM HE
ocraHercsi cB0OoHOTO MecTa. Eciau nmuct Oymaru yxke 3amojiHEH, a BBl HE YCIOKOWIIHCH, TO
BO3bMUTE €€ OJIMH JIUCT U HAUMHAWTE pUCOBaTh CHOBA. OCTAHOBUTECH TOJBKO TOT/AA, KOTJ1a BbI
MOYYBCTBYETE YCIIOKOCHUE U BHYTPEHHEE PAaBHOBECHE.

Temepr BO3bMHUTE ellle OJUH YWCTBIA JUCT OyMard M HaIUIIMTE HECKOJBKO CIIOB,
OTpaXKAIOIIUX BaIllle HACTPOCHHE «371eCh M ceiuacy. Jlonro He aymaiiTe, MycTh Balld CJIOBa
BO3HHUKAIOT, KaKk CBOOOJHBIE accoruanuu. Mx Moxer ObiTh 1 20 U 3, 9T0 HE UMEET 3HAUCHUS,
JUIIG OBl OHU NUTA M3 caMoil nymu. OCTaHOBHTECH TOTJ/A, KOTJA MOYYBCTBYETE, UYTO OOJBIIE
NUcaTh HE XO4YeTcd. JTO YYBCTBO YEM-TO HAIIOMUHAET YYBCTBO OIIYCTOILIEHHUS, JIETKOU
ycTasiocTu. Bbl ONHOCTRIO iepeanu Oymare CBOe HaCTpOEHHE.

A Tenepb nmpucIymanTech K cede: 4To Obl BBl XOTENH CIIENaTh C ’TUM PUCYHKOM? Moxer
- DHEPTUYHO U C yJIOBOJILCTBHEM Pa30pBaTh JUCTOK C PUCYHKOM H BHIOPOCHUTH €T0 B MYCOPHYIO
Kop3uHy? Miu Bbl XOTUTE €ro, BO3MOXHO, - Cke4b? BpOCUTH Ha MOJ - U SHEPrUYHO UCTONTATH?
Cnenaiite Bc€, uto cumraere HYXHbIM! Bc€. Temepp Bbl M30aBMIIMCH OT CBOETO TSKEIOTO
HAaCTPOEHHMs, OHO NEPENUUI0 B PUCYHOK M Hcyesno. Kcraru, JIHCTOYEK CO CIIOBAMH MOXHO
NOJIBEPTHYTH TOH )K€ Y4acTH. ;))

Ho "camorepanus" Ha 5ToM He okOHYeHa. OcTalics enle OJIUH ITPUX.

[TocTapaiiTech BO BCeX MeNOYax U JETANSAX BCIIOMHUTH CaMO€ MPUSITHOE W PaJOCTHOE
coObITHE cBOel ku3HU. Koraa 3To 6b110, B Kakoe BpeMs rojia, KTo ObLT PSAOM, KTO ObLIT BOKPYT
Bac, KaKMe pa3/laBaJIUCh 3BYKU M CIBIIIAIUCH 3aMaxH, YTO BBl OUIYIIAIN KOXKEW - BCE-BCE, /IO
MeJTbYaNIIMX YyBCTBEHHBIX AeTanei. Bcnomamm? A Teneps Oepute erie OuH JIMCT Oymaru u
HAYMHAWTE PUCOBATh Ha HEM (OIAThH JIEBOU PyKOi) aOCTpakTHBIC (UTYpPHI, BEIOHpasi TE IBETA,
KOTOpbIE BaM XoueTcs. Pucyite 0 Tex Mmop, MoKa BCE MPOCTPAHCTBO JIMCTa HE 3alOJHUTCA
BaIllUM Npou3BeAeHUeM. [lepeBepHUTE JTUCTOK U HA €r0 0OpAaTHOM CTOPOHE HAMUIIHUTE TE CJIOBA,
KOTOpBIE OTPAXKAIOT BAILIU MEPEKUBAHUS TOTO MPUATHOTO COOBITHSL.

[TonyuyuBmuiics pPUCYHOK IMOJOXKWTE WJIM TOBEChTE HAa BUIHOE MECTO U B TEUCHHE
HECKOJIbKMX JHEH MoYalle CMOTPUTE Ha HETO.

Kaxk BuguTe, TEXHUKA 3TAa COBCEM HE CJIOXHAs U JIOCTYIHA JI0O0MY, HE3aBUCUMO OT €r0
TBOPYECKUX HAKIOHHOCTEW. W axke eciiu BaM Ka)KeTCs YTO Ballle MI0X0€ HACTPOCHUE OCTAHETCS
C BaMH HaBcerja - MomnpoOyiTe pHCcOBaTh TaK, KaK MbI omucainu Bhiie. O4eHh MHOTHE ObLIH
YVAMBJICHBI, KOTJa 3aMedaid, 4yTo Oymara kak OyATo JeHcTBHTENbHO "BnuTana" B cels Bce
HEraTUBHBIE YMOIINH.

Ynpaxuenue 7. Pagyra smouni.

Ilesb: 00y4ueHHnEe Y4aCTHUKOB YMEHHIO OCO3HABAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE.

Marepunaabl: mo 1Ba ucta A4 Ha KaKAOTO Yy4YacTHHKA, HECKOJIBKO HabOpoB
¢diomactepoB, He MeHee 12 11BeTOB B HaboOpe.

HNucrpykuus

Mpel ¢ BaMu NepeXMBacM MHOXECTBO YYBCTB M 3Mouui. [locMoTpuTe Ha TOT CHHCOK,
KOTOpBIM MBI COCTaBMJIM BO BpeEMsl NIPEABIIYLIEro yrnpaxHeHus. Bo3pmurte nuct Oymaru u
HEPeNUILUTE UX CTOJIOUKOM. ..

Tenepp Kaxk0€e YyBCTBO WMJIM AMOIMIO 0003HaubTe KaKMM-HHOYIb IIBETOM, KAKUM BaM
3axouercs, — IJ1aBHOE, 4T0Obl OHM ObUTH pasHbIMH. [locTaBbTe KpYXKOK WIIM KBajapaT PSJIOM C
Ha3BaHMEM YYBCTBA...



A Temneps BO3BMHUTE BTOPOU JIMCT Oymaru, (ioMacTepbl ¥ HAPUCYHTE NIBE paiyrd. ITo
OynyT HEoOBIYHBIC paayrd. B HUX MoOkeT ObITh OOJIbIIE CEMH I[BETOB HJIM MCHBINE, W IIBETA
MOT'YT OBITh COBCEM JIPYTHE.

Onny paayry HaJao COCTaBUTh M3 T€X UYYBCTB W HMOIMH, KOTOPBHIC BBl MEPEKUBACTE
MOCJICAHUE HECKOJIBKO JTHEH — I03aBuepa, Buepa, CeroHs.

Bropyto panyry Hy:>KHO COCTaBUTb U3 TE€X YYBCTB M 3MOIMH, KOTOPBIE BbI

MepeKruBaeTe OOBIYHO, YaIlle BCETO B )KH3HU.

Oocyxaenne

Yaamoch JIn BaM B pajayre mepeaarbh CBOe SMOIMOHAIbHOE cocTossHue? OTiHyYaeTcs JIn
Ballle CETOHSIIHEE COCTOsIHIE OT 00bIuHOr0? Eciu na, To yem?

Ynpaxuenue 8. «Kapakyan /I. Bunaukora»

Hapucyiite kapakynu u nepenanTe mapTHEPY, KOTOPBIA TOJDKEH CO3/1aTh U3 HUX 00pas.
BapuanTtsi: Hapucyiite cumBoI min 00pa3 TEKyIIEro MOMEHTa Ui cocTosiHud. [loMensiiTecs ¢
NapTHEPOM M TMONBITANTECh MPOAOKUTh PUCYHOK, HE Hapylias HapUCOBAHHOE HMM. 3aTeM
o0cynuTe BMECTE BalllM AacCOLMAllMM, CBS3aHHbIE C PUCYHKaMU Jpyr Jpyra. AHaJIOTHYHO
MPEeIbIIYIIEMY, HO C BHIOOPOM TE€MBI WJIH, HAIPOTUB, COBEPIIIEHHO CIIOHTAHHO.

Ynpaxuenue 9. «Mou 4yBCTBa)»

Hens 3anstus: HayuuTh BbIpa’kaTh ydallluXCsl CBOM YYBCTBAa BHYTPEHHE pa3psAIuTh
yuamuxcs. [{ogHsaTe caMOOLIeHKY.

Ob6opynoBanue: bymara u kapanaamiy.

Copepxanne: Bo3pmute Oymary W HapucyiiTe, Kak Bbl ceOsi B JaHHBIH MOMEHT
omrynraere. Ilogbepure 1Bera, MOAXOIANIME BalleMy 4yBCTBY. BBl MokeTe mapamarth, MOXeETe
pHCOBATh JIMHUU, KPYTH, Y30PBl HIIM KApPTUHKY, B 00I11eM, Bc€, uTo BaM xoueTcs. OOyuaromuecs
MOTYT HamucaTh YyBCTBO Ha PUCYHKE. BakHO, yTOOBI Ka)KIblli CMOT 110Ka3aTh CBOM PUCYHOK, a
MICUXOJIOT TOJIOKUTENBFHO OIIEHWJI €ro: TaK, 4TOObl OoOydwaromipecs MOHSUIM, 4TO TMOAO00HOE
pHUCOBaHME — XOpOIIasi BO3MOKHOCTh 3aMETUTh M HAa3BaTh CBOM COOCTBEHHBIE UyBCTBA.

Pednexcus ynpaxuenus:

-Kaxoe uyBcTBO TeOe OobIIIe BCETO HPaBUTCS?

-Kakoe uyBcTBO TEOE HE HpAaBUTCS?

-C KakuM 4yBCTBOM Thl UAEIIb YTPOM B TEXHUKYM?

-Korna Te1 panyemibcs?

-Korma teI 3mumncs?



HcciaenoBanue

Ilenb uccienoBaHUs: CHATH CTPECC M TPEBOXKHOCTh y OOydarommMxcsi 2 Kypca Ipymnil
p21,p22,p23,p24,p25 K KOHIly y4eOHOTO TO/a, C TOMOIIbIO TEXHHKH HeWporpadukd W aprt-
TEPANNH.

I'on uccnenoBanus: 2021-2022 yueOHBIH TO/.

KonnuecTBo HCIIBITYEMBIX 4eNOBEK: 34 4EIOBEK.

Bomnpoc: «/3-3a dero BbI yaiie Bcero nepexunaere?y». OOyyaromuecs: BbIACININ caMble
pacupocTpaHEeHHBIE OTBETHI.
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Bomnpoc: «3HakoMbI 711 BBl C TEXHUKOH Helporpapuku?»
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Bonpoc: «Kak BbI cHUMaeTe CTpecc B IOBCEJHEBHOM KU3HU?)
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Bonpoc: «llomorna nu TexHuka HeWporpaduku U apT-TepalMu CHATh TPEBOTY MU
cTpecc?

NMomoraet 1M Bam TeXHUKa
HeuporpaduKkn CHATb cTpecc u
Tpesory?
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Bomnpoc: «bynere a1 npuMeHATh TEXHUKY HeHporpauku B JalbHEHIIEM A CHATUSA
cTpecca?

Onpoc

m[a

B Het

ITo pesynpTaTam ompoca BBIITYCKHBIX I'PYIII MOKHO CZENIaTh BBIBOJ, YTO TPEBOKHOCTD y
o0yyaromuxcst K KOHI[y ToJla CHHU3WIAch, MAaHHYIO TEXHUKY pebsdra NpuHsUIM u Oymy
UCNONb30BaTh B OyaymeM. TexHuka HeWporpagukd W apT-TE€palud  BbIPaBHUBAET
IICUXOJIOTUYECKOE  COCTOSIHHUE  MOAPOCTKOB. OMOLMOHAJIBHOE  COCTOSHUE  CTAHOBUTCS
NOJIOKATEIbHBIM. HacTpoeHne nocie 3aHATui yiay4qIaeTcs.



3akJaroueHue

Heiiporpaduka obecrieunBaer npsiMoil AOCTYN K BHYTpeHHeMY «s1». He HyXHO Huyero
OOBSCHATh, HE O00S3aTENLHO ACNUTHCSA AMonusMu. OTHOIICHHE K MpoOJieMe BBIpaKaeTcs ¢
IIOMOIIBIO TPaMUeCcCKOro pUCyHKa. DTOT METOJ JaJl HYXKHbIE pe3yJIbTaThl BCEM JIIOJIIM, KOTOpBIE
ero ycrenu onpoOoBath. bepute kapanmamm, ¢omMactepsl, JUCTHI s pucoBanus A3 u A4 u
TBOpUTE IpekpacHoe Oynymiee. Jlake ecnM NpPOCTO HYKHO CHATh HEPBHOE HalpsiKEHUE,
YIYYIIUTh SMOLIMOHAIBHOE COCTOSHUE WM OCYIIECTBUTH MEUThl M pPEaJu30BaTh HaMEPEHMS,
Helporpaduka u 371ech BaM B TOMOILb.

Pucyiite, pucyiite, uTo0bI %kHuTh! MeuraiiTe 1 noiay4aite yaoBoascTBHe! ! !
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https://psihiatrov.net/blog/shizofreniya/nejrografika-polza-i-osobennosti

2. https://zen.yandex.ru/id/615f52a001ael1651f6elcb27?lang=ru&parent rid=138509097.96
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.1654677793610.88041&from_parent_id=-
7066348119434079440&from_parent_type=gif

https://iamcenter.ru/neuro
https://iamcenter.ru/neuro/znachenie-figur-v-nejrografike.html

https://dshi43 krd.muzkult.ru/media/2021/11/22/1305297500/Nejrografika.pdf
https://telefon-doveria.ru/kak-rabotat-nad-soboj-s-po..
https://www.psychologies.ru/articles/3-tehniki-art-te..
https://www.b17.ru/article/99512/?prt=mak
https://infourok.ru/otkrytoe-zanyatie-pedagoga-psihologa-emocionalnyj-mir-
obuchayushihsya-v-tehnike-nejrografika-5103577.html

. http://cdk-detstvo.centerstart.ru/sites/cdk-detstvo.centerstart.ru/files/art-

terapevticheskie tehniki.pdf
https://www.mogym.ru/download/RC-Erudit/Vyyavlenie-odarennyh-detei/Psiholog-sopr-
odar-det/Psihologicheskie-treningi/snizhenie-trevozhnosti.pdf
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