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01.04.04 «I1pukjagHass MATEMATHKA»
mporpaMMa MarucTparypbl «CHCTeMbI VIIPABJCHUSA M 00pa00TKH MHboOpMaLIuu
B HHKEHepu

1. O61mme TpedoOBaHMS

B coorBercTBUM ¢ TOKyMeHTaMH, yTBep:KIeHHbIMU pekTopoM HITY: «lIpaBuna npuema Ha
o0y4yeHue 1o o0pazoBaTeIbHBIM IPOrpaMMaM BBICHIETO 00pa3oBaHMs — IporpamMmamM OakanaBpHara,
IIporpaMMaM CIEeNUaINTEeTa, IporpaMmaM Marucrparypsl B Hukeropoackuil rocy1apcTBEHHBIH TeX-
Hu4eckuil ynusepcuteT uM. P.E. AnekceeBa», «Ilopsaok npoBeeHHsI KOHKYpCHOrO 0TOOpa B MarucT-
paTypy YHUBEPCHUTETa», BCTYIUTEIbHBIE UCIIBITAHUS IIPOBOAATCS B BUAEC MEKIUCLHUIUIMHAPHOTO JK3a-
MEHa I10 COOTBETCTBYIOLIEMY HAIIPaBJICHUIO MOATOTOBKU MarucTpaTypsl. BelllyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIUM JIOKYMEHT I'OCYJapCTBEHHOIO 0Opa3la O BbICIIEM O00pa30BaHUU, MOJYYMBIIUM
BbICIIIEe 0Opa30BaHME 10 HAMIPABICHHUIO, COOTBETCTBYIONIEMY U30paHHOMY HAIIPABICHHUIO MOATOTOBKU
MarucTpaTypsl, B Ka4eCTBE BCTYIUTEIBHOIO HUCIBITAHUS 3aCUUTHIBACTCSA PE3YNbTAT BBITYCKHOW KBa-
mudukanonHoit padotsl (BKP). BerynuTenbHble HCIIBITAaHUS NMPOBOASTCS OJHOBPEMEHHO Ha OIOJ-
JKETHBIE MECTA U Ha MECTA C MOJIHBIM BO3MELICHUEM 3aTparT.

MexIuCUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COTJIACHO PACIIMCAHUIO BCTYNUTEIbHBIX UCIBITA-
Hull, yrBepxxaeHHoMY [Ipencenarenem oTO0OpOYHOI KOMUCCUHM MHCTUTYTA, PE3YJIbTaThl SK3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUN JIEHb.

BerynurenpHOe UCIIBITAaHUE B BUJE MEXKAMCLMILIMHAPHOTO dK3aMEHa IPOBOJUTCS B IIMCbMEH-
Hoii Qopme. [IpomomkuTensHOCTh dK3aMeHa cocTtaBisieT 180 muHyT. OTBETHI Ha Ka)XIbIi BOIPOC
o(opMIISIOTCS Ha MPOIITAMIIOBAHHBIX JINCTAX U CAAIOTCS 0TOOPOYHOM Komuccuu. [IpoBepka craHHbIX
paboT OCYIIECTBIISIETCS SK3aMEHAITMOHHOW KOMHCCHEH B COCTaBE TPEX YEJIOBEK, KOTOPhIE COBMECTHO
IIPUHUMAIOT PEIICHUE O BHICTABICHUHU OLICHKHU.

OreHka ypoBHsI 3HaHHMM Ha 3K3aMeHe ompenernsercs mo 50-6amipaoi cucteme (IIpunoxenne
14.2 Tlopsiaka npoBe/ieHHsT KOHKYPCHOTO OTOOpa B MarucTparypy yHHBepcuTeTa). JlomymieHHbIMU K
YYaCTHIO B KOHKYpPCE CYMTAIOTCS TIOCTyNaromue, Habpasime He MeHee 30 6amios.

[Tocne npoBeaeHUsT MEXAMCUUIUIMHAPHOTO 3K3aMEHa KOMUCCHsI YCTaHABIMBAET aOCOIIOTHBIE
3HAYEHUS PEUTUHIOBBIX MTOKAa3aTeNel Mo KaKIOMy KaHIUAaTy:

Bunb! o11eHOYHBIX CPeCTB

AGCOIFOTHBIE
3HAYEHVS

N
MTOKa3aTels

EaJ'IJ'IBI, IOJIYUYCHHBIC HA BCTYIIUTCIIBHOM 5K3aMCHC

! banubl 3a BBIMYCKHYIO KBaJIM(UKAIIMOHHYIO paboTy™
5 bannel 32 MHAMBUyalIbHBIE JOCTHKEHHS 110 HAIIPABJIEHUIO MOJITOTOBKH
(moprdonmo)**
Cpennuil Oanin 1Mo OLEHKaM JUCHMIUIMH, KYpPCOBBIX Pa0OT (NIPOEKTOB) U
3 NPaKTHK, BKIIOYEHHBIX B MPHJIOKEHHUE K JUIUIOMY O BBICIIEM 00Opa30BaHUU

U o kBanndukarmu (ymHooxcennwiil Ha 10)

WTOoroBeiii peNTUHIOBBIN ITOKA3aTENb KAaHAUAATA COCTABIISIET

* — 1. 4.2 Tlopsimka mpoBeJICHHS] KOHKYPCHOTO 0TOOpa B MarucTpaTypy YHHBEPCUTETA
** — [Ipunoxenne 14.3 Tlopsinka npoBeneHNs KOHKYPCHOTO 0TOOpa B MarucTparypy yHUBEPCUTETa

Ha ocHOBe KOHKYpPCHOTO CHHCKa B 3aBUCHMOCTH OT KOJMYECTBA BBIJCICHHBIX MECT Ha IPO-
rpaMMy MarucTparypbl OTOOPOYHON KOMHUCCHEW HMHCTUTYTa OMPEENSIIOTCS KaHIUAATHI, MPOIIEIIIne
KOHKYPCHBIN 0TOOp U TO/JIeKAITUE 3a4UCIICHUIO Ha 00yIeHUE B MarucTparypy.

2. Bompochkl K BCTYNUTEJIbHBIM UCIIBITAHUSIM MO0 JUCHUILINHAM
MaremMaTnuecKNd aHAJIN3

1. MuoxectBa. OCHOBHBIE OTlepaIiiy HajJ MHOKECTBAaMH, MX CBOMCTBA.
2. AKCI/IOMaTI/IKa MHO>KECTBaA IIGfICTBPITeJIbHBIX YHUCCII. CBOﬁCTBa MHO>XKXCECTBaA I[Gf[CTBHTGJILHLIX YHUCCII.



3. Ilpenen uncnoBo# nmocnenoBaTenbHOCTH. CBOWCTBA CXOMAIIMXCS MocheaoBaTenbHocTel. [Ipenens-
HbI€ TOYKHM YMCIOBOM nociuenoBaTenbHOcTH. Kpurepuilt Komu cxoqumocTy 4McioBoi MociieqoBa-
TEJIbHOCTH.

4. Tpenen gynkuuu B Touke. Kpurepuii Komm cymecrBoBanus npenena GyHKIuu. TeopeMsl o mpe-
nene GyHkuuu. 3amedartenbHble npezaensl. beckoneuno Manble ¢yHkiuu. CBoiicTBa O€CKOHEYHO
MaJIbIX (PYHKIUH.

5. HenpepriBHOCTh QyHKIIMU. CBOMCTBA (DYHKIMH, HEPEPHIBHBIX B TOUKE M HAa OTPE3Ke (O MPOMEXKY-
TOYHBIX 3HAYCHUAX HETpepbhIBHOW pyHKIMH, 1-5 u 2-1 Teopembl Beiiepmtpacca, Teopema Kanro-
pa).

6. IIpousBomnas pyHkiuu ogHo# nepemenHon. Juddepennupyemocts Gpynkiuu. CeorictBa qudde-
peHuupyembix GyHKuui. OcHOBHBIE TeopeMbl 0 nuddepeHmpyeMpix GyHkusax. @opmyna Tei-
nopa. UccnenoBanue ¢pyHkimii Mmerogamu auddepeHnantbHOro HCYUCICHUS.

7. IlepBooOpa3Hast GyHKUIMHU U HeolpeaeieHHbI nHTerpai. CBoicTBa HEONPEACICHHOTO HHTErpaa.
Onpenenennblii uHTerpas Pumana. CBoiicTBa ompenesieHHOro uHrerpaina. @opmyna HeroToHa-
Jleiionuna. [Ipunosxkenus onpeaenéHHoro nurerpaina. HecoOCcTBeHHbIE HHTETPAIIbI.

8. dyHKIMM HECKONbKUX NepeMeHHbIX. [Ipenen U HenpepbIBHOCTh (DYHKIMI HECKOJIBKUX IEepEeMEH-
HbIX. CBOMCTBa HENPEPHIBHBIX (DYHKUMH HECKOIBKUX IEPEMEHHBIX. YacTHble NPOU3BOAHBIE U
muddepeHnran GyHKIUN HECKOIbKUX nepeMeHHbIX. Dopmyina Telnopa st yHKIMU HECKOIBKHX
nepeMeHHbIX. Heo0XoanMoe 1 JOCTaTOYHOE YCIIOBHUE JIOKATBHOTO IKCTpeMyMa (DyHKIIUH HECKOIb-
KHMX IIEPEMEHHBIX.

9. Teopembl 0 HESBHBIX (PYHKIUAX. 3aBUCUMOCTh (QPYHKIHHA. J[OCTaTOYHOE YCIIOBUE HE3aBHUCHMOCTHU
byHKIM. YcaoBrue 3aBUCUMOCTH (DYHKIIHA.

10. Yucnossie psagsl. CxoauMocTh psna, ero cymma. Kpurepuii Komm cxonuMocTi 4MCIOBOTO psifa.
Heo6xoanmMoe ycinoBue cXOUMOCTH. Ps/ibl ¢ MONOXKUTENbHBIMU WieHaMHU. JlocTaTouHble IPU3HAKU
CXOAMMOCTH IOJIOKUTEIBHOIO psja (mpusHak A’ Anambepa, npusHak Koinm, MHTErpajabHbIi Hpu-
3Hak Komu — Maknopena, npusnak Paa6e). 3nakonepemennsie psabl. [Ipusnak Jleitouuma. Onenka
ocTaTKa JIEHOHUIIEBCKOTO psifa. Y CIIOBHAS U a0COIOTHASI CXOAMMOCTD YHCIIOBBIX PSIOB.

11. ®yHKUMOHANbHBIE TOCIEJOBATEIIBHOCTH U (YHKLIMOHAJIbHBIE Psiibl. PaBHOMEpHas CXOAMMOCTH
(YHKIIMOHATIBHOW MOCIEN0BaTeNbHOCTH ((PyHKIIMOHAIBHOTO psia) Ha MHoecTBe. Kputepuii Ko-
1M PAaBHOMEPHON CXOJUMOCTH (DYHKIIMOHAJIBHON MOCIEN0BATENbHOCTH ((PYHKIIMOHAIBHOTO psi-
na).AOGCOMIOTHAs CXOAUMOCTh (yHKIMOHaNbHOTO psaa. [lpusnak Beliepmitpacca. Crenennble ps-
nel. Pannyc cxogumocTu creneHHoro psana. CBoiicTBa cTeneHHbIX psiioB. Pan Teinopa. @opmyna
Diinepa.

12. Kparnble unrerpansl. CBoiicTBa KpaTHbIX HHTerpajoB. Teopema @yOouHH. 3aMeHa EPEMEHHBIX B
KpaTHOM HHTErpaie.

13. KpuBonuneiinsle uaTerpaisl 1-ro u 2-ro poga. @opmyna I'puna.

14. TloBepxHOCTHBIE UHTETPABI 1-T0 U 2-T0 poaa. CBeaeHNE MOBEPXHOCTHOIO MHTETpasia K JIBOMHO-
my. ®opmyna ["aycca-Octporpanackoro, popmyna CTokca.

15. OpronopmupoBanHble cucteMbl pyHkIM. Pag @ypoe. UaTerpan @ypoe.

JAu¢depeHunanbHbie YPABHEHUSA

1. OcHoOBHBIE MOHATHA: TOPAIOK AU DepeHInaIbHOTO YpaBHEHUS, YaCTHOE pelleHue, olIee perie-
HUe, O0IIMI U YaCTHBIA MHTETPaJIbl, UHTErpaibHasi KpUBasl.

2. MeTtoapl HHTEIrPUPOBAHUS IPOCTEHIINX YpaBHEHUH 1-ro mopsaka.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTHU pelieHus 3aaaun Komm s ypaBHeHus 1-ro nopsa-

Ka y':f(x>J7)ay(xo):yo_

Oco0ble perieHus: ypaBHeHus 1-To nopsaka.

3aBUCUMOCTH petieHui tuddepeHanIbHOro ypaBHEeHHs OT Ha4allbHBIX 3HAUEHUH U ITapaMeTpOB.

YpaBHeHus 7 - TO OPSAAKA, AOIYCKAOIIUE ITIOHWKEHHUE ITOPSIKA.

Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTU pelieHus 3agauu Komm ans ypaBHeHus ” - ro mo-

psaKa.

8. Jlunelinoe ypaBHeHHE " - TO nopsiika. CBONCTBa TMHEHHOTO ypaBHEHuUs - ro nopsaka. Teopema
CYIIECTBOBAHMS U €AUHCTBEHHOCTH.

9. JluHeliHas 3aBHCHUMOCTbH U JIMHEWHAs! HE3aBUCUMOCTh QyHKIH. Teopema 06 onpenenurene Bpon-

No ok



10.

11.

12.

13.

14.
15.

16.

17.

18.
19.
20.
21.
22,
23.
24,

25.

26.
217.
28.
29.

CKOT'O CHCTEMBI JIMHEHHO 3aBUCUMBIX (DYHKITHH.

Teopema 00 ompenenurene BpoHCKOTO CHUCTEMBI TUHEHHO HE3aBUCHUMBIX DPELICHUH JIMHEHHOTO
OJIHOPOJHOTO ypaBHEHUS - TO MOPSAKA C HEMPEPHIBHBIMU KO3 pullieHTaMu.

CrpykTypa 00Iero peueHus JUHEHHOTO OJHOPOAHOrO ypaBHeHUs. DyHIaMEHTaIbHAS CHCTEMa
pelIeHU.

CBoiicTBa TMHEWHOTO HEOTHOPOJHOTO ypaBHEeHHA. CTpyKTypa OOIIEro peuieHus JTMHEHHOro He-
OJIHOPOJIHOT'O YPaBHEHHUSI.

DyHIaMEHTANIbHASL CUCTEMA PELICHUM JIMHEMHOIO OJHOPOJHOIO YPAaBHEHMS C ITOCTOSIHHBIMH KO-
s unmentamu. YpaBHeHue Didepa.

Merton Jlarpansa peiieHus JMHEMHOTO HEOJHOPOAHOTO YpaBHEHHU 7 - TO MOpsAKa.

HaxoxxeHre 4acTHOro pemeHus JTMHEHHOTO0 HEOJHOPOAHOTO YPAaBHEHUS C IMOCTOSHHBIMH KO3 (-
(GUIMEHTaMH METOIOM TI0100pa.

Merton Komm HaxoXIeHHsI YaCTHOTO PEIICHUS JIMHEHHOTO HEOJHOPOIHOTO MU (hepeHIIHATLHOTO
YpaBHEHUS.

OmnepaTopHbIi METO/ pelIeHHs JIMHEHHBIX HEOMHOPOIHBIX AU depeHnnanbHbIX ypaBHEHUHI C 10~
CTOSTHHBIMH KO3 (HUIIMCHTAMH.

WuTerpupoBanme TMHEHHBIX MU GEpEeHIINATbHBIX YPaBHEHUI IPU TIOMOIIH CTENICHHBIX PSIOB.
Meton Diinepa penieHus THHEHHBIX CUCTEM C MOCTOSIHHBIMU KO3 HUITECHTAMHU.

ITocTaHOBKa KpaeBbIX 3a/1ad.

[ToctanoBKa 3a/1a4 Ha COOCTBEHHBIE 3HAUCHUSI.

Oynkuusa ['pyHa 0IHOPOAHON KpaeBOU 3a4a4H.

Meton noctpoenus pyukiuu ['puHa.

[ToHsATHE YCTOHYMBOCTH pEUICHHUS CUCTEMBI MU GEPEHIINATBHBIX YPaBHEHUH. ACHMITOTHYECKAS
YCTONYUBOCTb.

[ToBenenne (pa3oBbIX TPACKTOPUI JTMHEHHON OJHOPOTHON cucTeMbl auddepeHnnaabHbIX ypaBHe-
HUH C MOCTOSHHBIMH KO3((pUlIeHTaMU B OKPECTHOCTH TOYKHU MOKOS.

HccnenoBanue Ha yCcTOMYUBOCTD IO IEPBOMY MPUOIIHKEHUIO.

[Tonstue o meroae pynkuuii JIsmyHoBa.

Teopemsl JIsimyHOBa 00 YCTOMYMBOCTH U ACUMITOTUYECKOW YCTONYUBOCTH.

Teopema YertaeBa 0 HEYCTOMUYHUBOCTH.

Teopust pyHKUMH KOMIUIEKCHOH IePEeMEHHOU

1.

P w

NGO

10.

11.

12.

KommnekcHele yncna. Onepanuu Hajl KOMIUIEKCHBIMU YHClIaMu. ['eomeTpuueckas MHTEpIpeTa-
1IUs1, TPUTOHOMETpUYecKas GpopMa 3alUCH KOMIUIEKCHBIX Yncesl. Moaylb U apryMeHT KOMILJIeKC-
Horo yucina. [loka3aTenbHas (popMa KOMIUIEKCHOTO uncia. M3BieueHne KOpHs U3 KOMILJIEKCHOTO
qucia.

Ob6nactn Ha KOMIUIEKCHOH miockocTu. [lokaszarens cBsi3HOCTH 0Onactu. OHO3HAUHbIE (PYHKLINN
KOMIUIEKCHOW niepeMeHHOM. OHOMUCTHBIE (QYHKIIMH.

[Ipenen u HenpepbIBHOCTH (PYHKIIMU KOMILIEKCHOI nepeMeHHoNW. OOpaTHas pyHKIHMSL.
Huddeperunpyemocts GyHKIMM KOMIUIEKCHONW mepemMeHHoM. YcnoBus Kommu-Pumana. Ananu-
TUYEeCKUE (PYHKIIMHM KOMIUJIEKCHOM MepeMEHHOM, UX CBOMCTBA.

WuTerpan GpyHKIMM KOMIUIEKCHOM EPEMEHHOI, ero cBOMCTBA.

Teopema Komm 17151 OTKpBITOH M 3aMKHYTOM o0siacTeit.

WnTterpanbaas popmyna Kormm.

CreneHHbie psiibl B KOMIUIEKCHON oOmactu. Teopema AGens. Pamuyc u Kpyr cXOoIMMOCTH CTe-
neHHoro psaga. @opmyna Komm-A namapa.

Psn Teitnopa GpyHKIIMN KOMILIEKCHOM MepeMEHHOM.

Psn Jlopana. OGnacte cxonumoct psna Jlopana. Pasnokenue aHanuTuieckoil GyHKIUU B psij
Jlopana.

Oco6ble TOUKH (YHKIIMU KOMIUIEKCHOW nepeMeHHol. Kiaccudukamus u30IMpoBaHHBIX 0COOBIX
TOYEK (PYHKIIMU KOMIUIEKCHOW MEPEeMEHHOM.

Brruer ananutudeckoil GyHKIMM B U30JIMPOBAHHOM 0c000# Touke. Bbuncienue BHIYETOB B TO-
moce neporo 1 M-ro nopsaaka. OCHOBHas TeopemMa TEOpUM BbIUYETOB. BhlunciieHne MHTErpasos
BHJIA IPY IOMOIIM TEOPUHU BBIUETOB.



13. TIpeobOpazoBanue Jlamtaca. I[Ipumenenne npeoOpa3zoBanus Jlammaca k pemenuro auddepeHiu-

aJIbHBIX YpaBHEHUH U cucteM auddepeHnnanbHbIX YpaBHEHUH C MOCTOSIHHBIMH KO3 PHUIIMEHTa-
MH.

BapuauunoHHoe uc4yucieHue

1.

SRR

~No

10.

11.
12.

13.
14.
15.
16.
17.

[Tonsarue ¢ynkumonana. IlocTanoBka BapHallMOHHBIX 3a1ad. Kimaccuyeckue 3ajauM BapualMoH-
HOTO HCUHCIICHUS.
[Tonsarue 61mu30cTH KpUBBIX. HenmpepbIBHOCTH pyHKIIMOHAA.

Huddepenuupyemsle ¢yHkunonansl. llepas Bapuanus (yHKLMOHANA Kak JIMHEHHas 110 o
4acTh npupauieHus pyHkunonana. Obliiee onpeaeneHne nepBoi Bapuanuu GyHKIMOHAIA.
CunbHbI 1 cnabblii quddepennmans pynkunonana (nupdepenuuanst Opermre u ['ato).

[TonsTue sxcTpemyma (yHknuoHana. CUIbHBIA SKCTpEMyM, ci1adblid dkcTpeMyM. Heobxoammoe
yCJIOBHE dKCTpeMyMa (pyHKIMOHAA.

VYpaBHeHue Diinepa B 3a/1a4€ C HEMOIBUKHBIMH IPAaHULIAMH.

[Ipocreiimuye ciny4an HHTErpUPYEMOCTH ypaBHEHUs DHiepa.

3ajaua ¢ HEMOABMKHBIMU I'PAaHUIIAMU VI (DYHKIIMOHAJIOB, 3aBUCSIIUX OT IPOU3BOIHBIX MMOPSIKA
BbIILIE IIEpBOro. YpaBHeHue Ditnepa-Ilyaccona.

OyHKIMOHANBI, 3aBHCANIME OT (YHKIMA HECKONbKHMX IEpPEeMEHHBIX. YpaBHEHHE Oiijepa-
Octporpaackoro.

Heo6xoauMeie ycimoBust 3kcTpemMyma (DyHKIOHANIA B 33[a4€ C MOJBHKHBIMH T'PaHUIIAMU. Y CIIO-
BHE TPAHCBEPCAIBHOCTH.

He rnankue sxcrpemanu. Ycnosus Beitepmtpacca-Opamana.

3ajaud Ha ycIOBHBIA dKcTpeMyM. 3anada Jlarpamxka. M3onepumerpuueckas 3anada. CeneHue
M30IIEpUMETPUYECKON 3a1a4M K 3a1aye Jlarpanxa.

3anava bonbua. 3agaua Maiiepa.

Ycnosue SAkobu. YpaBHenue SAxkoou.

JlocTaTouHble YCIOBUE SKCTpeMyMa (DYHKIIMOHAJIA B 3a/1a4€ C HEMOIBUKHBIMH IPaHULIAMHU.
Oynkiusa Beriepmpacca.

JlocTaTouHble yCIOBUS CIA00T0 U CHIIBHOTO SKCTpeMyMa. Y cuileHHoe yciaoBue Jlexanmpa.

JInneitHas ajaredpa M aHAJIMTHYECKAs] TeOMETPHUS

1.

UYucnoBble MaTpullpl U AeiicTBUS HaJ HUMU. OCHOBHBIE IOHATHA U onpeneneHus. CBoiicTBa Mat-
pui. OnpenenuTeny U UX cBoicTBa. MUHOPBI, anredpanyeckue AonoiaHeHus. Panr matpuisl. O0-
paTHas MaTpuUlla U €€ CBOMCTBA.

Cucremsl muHeNHbIX ypaBHeHU. OCHOBHBIE NOHATUSA U onpenenenusa. Meron ["aycca. Cucrema n
JIMHEWHBIX YpaBHEHUN ¢ n Hen3BecTHbIMU. [IpaBuino Kpamepa.

JIuneiinble npoctpa”cTBa. ONpeneneHne U OCHOBHBIE CBOMCTBA JMHEHHOIO MpOCTpaHcTBa. JIn-
HEWHO HE3aBUCUMBbIE BEKTOpPBI. Pa3MepHOCTh JTMHEWHOrO MPOCTpPaHCTBA. ba3uc JIMHEHHOro Mpo-
crpaHcTBa. [IoampocTpaHCcTBO U €ro CBOMCTBA.

JIuneiiHble onepaTtopsl B JIMHEHHOM IpocTpaHcTBe. CoOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HA-
YEHMsI IMHENHBIX onepatopoB. CaMOCONPSKEHHBIE ONIEPATOPBI, X CIIEKTPAIbHOE PA3JI0KEHHUE.
KBanpatuunbie ¢popmbl. KaHoHnueckuit BUJI KBaJpaTHUHON (OpMbI. 3HAKOOMpEEIEHHbIE KBaJI-
paruunbie popmbl. Metoa Jlarpanxa.

[IpsiMas Ha nmockocTH. Pa3nnuHble BUIBI ypaBHEHUM MPSIMOM HA TUIOCKOCTHU. JIMHMM BTOpOTO IO-
psaKa.

[Ipssmasg B mpoctpaHcTBe. PaznuuHble BB ypaBHEHMH INpsSMOM B INpocTpaHcTBe. IlnockocTs.
Pasnuunble BUbI ypaBHEHUH IIIIOCKOCTH. [IoBEpXHOCTH BTOPOTO NOpsIKa.

JuckpeTHasi MaTeMaTHKA

1.

2.

[Tonarue MHOecTBa. Oneparuu HajJ MHOKecTBaMU. OCHOBHBIE TOXKAECTBA aureOpbl MHOYKECTB.
Huarpammsl Diinepa-Benna. PaBHomoniHocTs MHOXKeECTB. CueTHble MHOXKeCTBA. KOHTHHYYM.
OtHomienus, cBoiictBa oTHoueHui. [lonarue Gpynkiuu. OTHOIIEHHE SKBUBAIEHTHOCTH. Pazoue-
HUE MHOYKECTBA HA KJIACCHI SKBUBAJIEHTHOCTH. OTHOLICHHE MOPAIKA.

BrickaszbiBannsa. Onepanuy HajJ BBICKa3bIBaHUSIMU M UX CBOWCTBA. TOXAECTBEHHO HCTHHHBIE



o

9.

10.
11.
12.
13.

¢dbopmynbl. [IpaBuibHble paccyxnaenus. [lpuBenenue Gopmysbl JIOTMKH BBICKAa3bIBAHUNA K KOHB-
IOKTUBHOM HOpManbHOU (hopMe, AM3BbIOHKTUBHOM HOpMalIbHOU (opMme.

bynesbr ¢pynknuu. Cynepnosuninu. Hopmanbasie hopmer. CJIH®. CKH®. OyHkiuu coxpaHsio-
e HOJb (€AMHUILY), MOHOTOHHBIC, TMHEWHBIE, IBOMCTBEHHBIC  CAMOJIBOWCTBEHHBIE (DYHKITHH.
Munumu3anus HopMaiabHBIX OpM.

Kunaccor dyaxumii Ty, T1, L, M, S. Teopema IlocTta. [TonHas cucrema yHKImii.

Jloruka npenukaroB. [Ipenukartsl. bynesa anre6pa npeaukatoB. KBantopusie onepanuu. Kanro-
pBl 00mHOCTH, cyniecTBoBaHMs. CBsA3aHHBIE M CBOOO/HBIE IepeMeHHbIe. [IpuBeeHHbIe U HOP-
MasibHbIe (POPMBI B JIOTUKE MPEIUKATOB. Vcuncienue npeIukaTos.

Kombunatopuka. [IpaBuna cymmsl, npousseneHust. CoueTaHust U pa3MEIEHHsI C TOBTOPEHUSMH U
0e3 nmoBTopenuil. bunom HeloToHa. bunomuansubie kodduimenTsl, ux cpoiicrBa. [lonmmHOMU-
anbHas Gopmyna.

OcHoBHbIE MOHATHS TEOPUH I'padoB: CMEKHOCTb, BEPUINHBI, pedpa, rpad, oprpad, Ayru, Haya b-
Has ¥ KOHEYHasi BEPLINHBI AYTH, NETJIs, KpaTHbIE pedpa, H30JupoBaHHas BepiirHa. M3omopdusm
rpadoB. MapuipyT, 3aMKHYTBI MapuIpyT, LEeMb, IPOCTasi Ielb, UK, TPOCTON UK, MyTh, KOH-
Typ. Marpuunslii cioco0 3amanust rpadoB. MaTpHibl CMEXKHOCTH ¥ MHIUACHTHOCTH IS Tpada u
oprpada.

3anava onpeneneHus Kpardaiiiero nytu. Anroputmsl JlekcTpel, bennmana-Mypa.

ANTOpUTMBI HAXOXKACHUS MAaKCUMAJIBHOTO ITYTH.

[TnanaproCTh rpadoB. AJTOPUTMBI YKIIaIKH rpada Ha TUIOCKOCTH.

Xpomatuueckue rpadol. Packpacku rpagos.

[Toroku B cersax. Teopema @opua-PankepcoHa. [I0TOk MUHEMaIIBEHON CTOMMOCTH.

Teopusi BeposiTHOCTEl M MaTeMaTHYECKAS CTATHCTHKA

1.

2.
3.
4

wn
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OcHOBHbIE TIOHSITHUSI KJIACCUYECKOW Teopuu BeposiTHOcTe. OmnpezneneHue MOHATUSA CIy4dailHOro
COOBITHS; YACTOTHI M BEPOATHOCTH CIIy4alHOI'O COOBITHSL.

OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

OcHoBHbIE (OPMYIIBI BBIYUCICHUS BEPOSITHOCTH CIIy4YalHOT'O COOBITHSL.

CrnyyaiiHble BETMYMHBI; 3aKOHBI PACHPEENICHUs CIydyallHbIX BEJIMYMH MX UYMCIIOBBIE XapaKTepH-
CTHKH.

[IpenenbHble TEOPEMBI TEOPUN BEPOSITHOCTEH, 3aKOH OOJIBIIUX YHUCENI, HEeHTpalibHas MpeesibHas
TeopemMa, Teopema Myaspa-Jlarutaca.

OcHOBHbIE IOHATHS MaTEMaTHYECKON CTaTUCTUKH; BIOOpOUHas (yHKIMS paclpeaesneHusi, TucTo-
rpaMMa, MOJIUTOH.

Teopust olleHUBaHMSI; TOUEUHbIE OLIEHKH U METOJIbl UX MOCTPOEHMSI; METOJ MaKCHUMaJIbHOTO TpaB-
J010/100Ms1; METOJT MOMEHTOB.

NHTepBanbHbIE OLICHKU.

MeTo bl TPOBEPKH CTATUCTUUYECKUX TUNoTe3; kpurepuil [Inpcona.

OCHOBBI PErpeCcCHOHHOTIO aHAN3a.

Teopus ciay4yalHbIX IPOLECCOB
3aKOHBI pacupeneneHns ciy4anHbIx mmpoueccos. Teopus KoamoropoBa. MOMEHTHBIE XapaKTepH-
CTUKM CIIy4alHbIX IIPOLECCOB.
CBolicTBa TPaeKTOPUI CIIy4alHBIX MTPOLIECCOB.
HenpepsiBable, nuddepeniupyemslie B CK ciydaiinsie npoueccsl. CK unTerpain.
CranvoHapHble ciaydaiiHble nponeccel. Croxactuyeckas Mepa. CHekTpaiabHOE IpEeACTaBICHUE.
JIuHeitHOE cTalMOHapHOE Mpeodpa3zoBaHue.
MapkoBckue cirydaiiHbple POLECCHL. DProgudecKasi TEOpUsl.

OcHOBBI TEOpHUHU yIIPABJICHUS
Meton ¢yukuuii JIsnynosa. Teopema 06 ycToH4nBOCTH.
Meton ¢yuknuii JIsmynosa. Teopema 06 acCHMOTOTHYECKON YCTOWYMBOCTH.
[lepsriit MmeTo JIamyHoBa. Teopema 00 yCTOMYMBOCTH 10 EPBOMY MPUOIMKEHHUIO.
DOkcnoHeHIManbHas ycrounBocTs. Teopema H.H.Kpacosckoro.
OyHkiuu JIsmyHoBa 151 UCCIIEIOBAHUS YCTOMYMBOCTH JIMHEHHBIX CHUCTEM.
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VYpaBHenue JlanyHoBa u HepaBeHCTBO JIsmyHOBA.

Heo6xoauMele ¥ 1OCTaTOYHBIE YCIOBHS YCTOMUUBOCTH JIMHEHHBIX CHCTEM.

Knaccuueckue kpurepuu yCTOMUUBOCTH JTMHEUHBIX CHCTEM.

WmnynbcHas nepexonnas GyHKUus u nepexonnas ¢pynkuus. [lokazarenn kauecTBa Mepexo HbIX
IIPOLIECCOB.

. IlepemaTounast GyHKIUS ¥ 4aCTOTHAS XapAKTEPUCTHKA IMHEHHOW CUCTEMBI
11.
12.
13.

Beinykible MHOXKecTBa U (PyHKIMHU. JIleMMa 0 HepaBEeHCTBE Ha BBIITYKIIOH 000/I04Ke.

JIunelinbple MaTpuuHbIe HEpaBeHCTBA. Teopema Illypa.

PobacTHas ycTOWYMBOCTH JIMHEMHBIX CHCTEM ¢ aQ(UHHBIMH U MOJUTONHBIMU HEONPEAEICHHO-
CTSIMH.

3amava 0 JIMHEHHO-KBAJpAaTHUYHOM peryistope. PemeHne meronoM onTUManbHON (yHKmu JIs-
IIyHOBA.

YrpaBiasieMoCTh U HA0II0JaeMOCTh JTMHEHHBIX CUCTEM.

[ToHATHE O MOJANBHOM YIPaBJIEHUU. Y CJIOBHE IPOU3BOJIBHOIO Pa3MELCHUS MT0JIFOCOB 3aMKHYTOH
CUCTEMBI.

3ajaua cTabMIN3aIMK 110 COCTOSIHUIO. PerieHne MeTo10M JIMHEHHBIX MaTPUYHbBIX HEPABEHCTB.
3anaya cTabUIM3alKU 110 BBIXOJY CO CTAaTUYECKOM 0OpaTHOM CBsI3bl0. PellleHne MeTo1oM JIMHEN-
HBIX MAaTPUYHBIX HEPABEHCTB.

3amavya cTabMIN3alyy M0 BBIXOAY C JMHAMHUYECKON 00paTHOH CBS3BIO, UCIOJIB3YIONICH HAOI01a-
TeJlb.

3anaya poOacTHON CTaOMIM3ALMH 110 COCTOSHUIO. Perienre MeTo oM JIMHEWHBIX MaTPUYHBIX He-
PaBEHCTB.

3amaga poOACTHON CTAaOMIN3AIIMK IO BBIXOIY CO CTATUYECKOW OOpaTHOM CBsA3bIO. Perenne mero-
JIOM JINHEHHBIX MaTPUYHBIX HEPABEHCTB.

OunbTp Kasnimana.

YmuciaeHHbIe METOABI
OnemMeHTapHas TEOpUsl IOTPEIIHOCTEMN.
[Tpubnm:xeHHoe perieHre anredpandeckux U TPAHCLEHIEHTHBIX YPaBHEHUH.
YucraeHHbIe METO/IBI PEIIEHUS] CUCTEM JIMHEHHBIX aareOpanuyecKux ypaBHEHHH.
WNuTtepnonupoBanue GpyHkuuii nommHomoM Jlarpanxa.
Annpoxcumanusi GyHKIUH.
Uucnennoe nuddepeHnpoBaHie U UHTETPUPOBAHUE.
YucrieHHble METO/IbI pelIeHUs] OOBIKHOBEHHBIX AU (epeHInaIbHBIX YpaBHEHU.

IIporpammuposBanue niass IBM
Omnpenenenne anropurMa.
Crioco0sl 3anucu aaropuTMa.
THUIBI BEIYNCIUTEIBHBIX POLIECCOB.
OcHoBHbIE OJIOKH MKJIMYECKOTO BBIYUCIUTENBHOTO IIpOIecca.
Oneparopsl IUKIIA.
®opmainbHbIe U (PaKTHUECKHUE apaMeTpsl (yHKIUU.
JluHaMHUYECKHE OTHOMEPHBIE MAaCCUBBI.
AJTOPUTM BBIUMCIIEHHSI CYMMBI 2JIEMEHTOB MacCHBa.
ANTOpUTM BBIUNCIIEHHS] MAKCUMAIIBHOTO 3JIEMEHTA MAacCUBa U €r0 MHJIEKCA.
AJTOpUTM ylaneHusl SJIEMEHTOB U3 MacCHBa.
JluHaMuuecKknue JByMEpPHbIE MAaCCUBBI.
[TonsiTue kitacca 1 0ObEKTA.
[ITabnoH knacca.
bubnnoreka cranaapTHbix mabdioHos STL.

IIporpaMmHBbIe ¥ anmapaTHbie CPeACTBAa HHPOPMATUKHU
OcHoBHbIE HarnpaBiieHUs] UHOOPMAIIMOHHBIX TEXHOJIOTHIA.
ApXHTEKTypa NEpCOHAIIBHOTO KOMIIBIOTEPA.
Haznauenue 1 BO3MOXHOCTH O(QHUCHBIX MPUKJIAIHBIX IPOrPAMMHBIX IPOITYKTOB.



Onepaunonunslie cucteMbl U cetTu IBM
1. TlpuHImMnNBl MOCTpoeHUs, PYHKIIMOHUPOBAHUS W BHYTPCHHEH apXUTEKTYPhl ONEPAMOHHBIX CHC-
tem (OC).
2. DyHKIMOHAIBHOCTH BCEX COCTaBHBIX KOMIOHEHTOB OC M MEXaHU3MBI UX B3aMMOJICHCTBHUS B OJ-
HO- U MHOTOIIPOLIECCOPHBIX CUCTEMAX.
Crpykrypa u ¢pyakiun OC Windows.
VYnpasnenue pecypcamu 9BM.
[TpuHIHIB GYHKITMOHUPOBAHUS CUCTEMHBIX H MOJIb30BATEIBCKUX MPOIIECCOB.

ok w

Ba3pl 1aHHBIX
Opranu3zanus 6a3 TaHHBIX.
Monaenu naHHEBIX.
KonuenryanbHoe 1 TIOTMYECKOE MPOSKTUPOBAHUE.
OcHoBHbIE (YHKIIUM CUCTEMBI yIIpaBlIeHUs 0a3aMu JTaHHbBIX.
TexHOomOoruu XpaHeHs U MOUCKA JAHHBIX, SI3bIKH 3aIIPOCOB.
Pensumronnas anreopa.
CunTakcuc u ceManThKa s3pika SQL.
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11.04.03 «KoHCTpYHMPOBAHUE H TEXHOJOTUSA YJIEKTPOHHLIX CPEICTB
nporpaMmmMa Maructparypbl «MHbopMaAlIMOHHLIE TEXHOJOTMH MPOEKTHPOBAHUSA
PAANOYIEKTPOHHLIX CPEACTB»

1. O61mme TpedoOBaHMS

B coorBercTBUM ¢ TOKyMeHTaMmHu, yTrBep:KIeHHbIMU pekTopoM HITY: «lIpaBuna npuema Ha
o0y4yeHue 1o o0pazoBaTeIbHBIM IPOrpaMMaM BbICLIEr0 00pa3oBaHMs — IporpamMmamM OakalaBpuara,
IIporpaMMaM CIEeNUaINTEeTa, IporpaMmaM Marucrparypsl B Hukeropoackuil rocy1apcTBEHHBIH TeX-
Hu4eckuil yHuBepcuteT uM. P.E. AnekceeBay, «Ilopsaok npoBeeHHsI KOHKYpCHOTO 0TOOpa B MarucT-
paTtypy yHUBEPCUTETa», BCTYIHUTEIbHbBIE UCIIBITAHUS IPOBOJATCS B BUAEC MEKIUCLUIUIMHAPHOTO HK3a-
MEHa I10 COOTBETCTBYIOLIEMY HAIIPaBJICHUIO MOATOTOBKU MarucTpaTypsl. BelllyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIUM JIOKYMEHT I'OCYJapCTBEHHOIO 00pa3la O BhICIIEM O00pa30BaHUU, MOJYYMBIIUM
BbICIIIee 00pa30BaHME 10 HANPABIICHUIO, COOTBETCTBYIOIIEMY M30paHHOMY HAIPABICHUIO MOATOTOBKU
MarucTpaTypbl, B Ka4eCTBE BCTYINUTEIBHOIO UCIBITAHUS 3aCUUTBHIBACTCS pe3yJbTaT BBIITYCKHOM KBa-
mupukanuoHHor pabdotel (BKP). BerynmurenbHble MCTIBITAHUS MPOBOMATCS OJHOBPEMEHHO HA OIOJ-
’KETHbIE MECTa M Ha MECTa C [TOJHBIM BO3MELICHUEM 3aTpaT.

MexIuCUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COTJIACHO PACIIMCAHUIO BCTYNUTEIbHBIX UCIBITA-
Hull, yrBepxkaeHHoMY IIpencenarenemM oTOOpPOUYHOM KOMUCCUM MHCTUTYTA, PE3YyJIbTaThl 9K3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUN JIEHb.

BerynuTensHoe McIbITaHUE B BHUJIE MEXIUCIMITIMHAPHOTO SK3aMeHa MIPOBOJIUTCS B MHChMEH-
HOM opme. [IpoomKUTETLHOCTD dK3aMeHa cocTaBisieT 180 MUHYT.

DOK3aMEHAIMOHHBIN OWJIET COAEP)KUT OAMH TEOPETUYECKUH BONPOC U3 MEPEYHs TUCLMILIMH,
YKa3aHHbBIX HUXKE, U JIBE 33Ja4d M0 AUCUUIUIMHAM «Dusnueckre oCHOBbI MUKPO- U HAaHOXJIEKTPOHHU-
K1», «OCHOBBI 3JIEKTPOTEXHUKHNY, «KOMIOHEHTHI 3I€KTPOHHON TeXHUKW», «L{udpoBsie ycTpoiicTBa 1
AJIEMEHTHI JIEKTPOHHBIX CPeICTBY», «Teopus uHpopManuu U KOAUPOoBaHUSL», «OCHOBBI KOHCTPYHPO-
BaHUS JJIEKTPOHHBIX CPEACTB», «eXHONOrus MpOU3BOJCTBA IEKTPOHHBIX CpeAcTBy», «HanexxHocTh
AJIEKTPOHHBIX CPEACTB.

OTBeTbl Ha KaX/blil BOIIPOC OQOPMIISIOTCS Ha NPOIITAMIIOBAHHBIX JIMCTAX U CHAIOTCA OTOO-
pouHoil komuccuu. [IpoBepka caaHHBIX pabOT OCYHIECTBIIAETCS SK3aMEHAIIMOHHOW KOMHCCHEN B CO-
CTaBE TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PELIEHUE O BBICTABIEHUH OLIEHKU.

Omnenka ypoBHSI 3HaHMI Ha dk3aMmeHe ompenensercs o 50-6ammeHoii cucreme (IIpunoxenue
14.2 Tlopsiaka npoBe/ieHHsT KOHKYPCHOTO OTOOpa B MarucTparypy yHHBepcHTeTa). JlomymieHHbIMU K
YYACTHIO B KOHKYPCE CUMTAIOTCS TIOCTyNaromue, Hadpasime He MeHee 30 6aymios.

[Tocne nmpoBeneHHsT MEXAMCLUUIUIMHAPHOTO 3K3aMEHa KOMUCCHsI YCTaHABIUBAET aOCOIIOTHBIE
3HAYEHUS PEUTUHIOBBIX MTOKAa3aTeNel Mo KaxkIOMy KaHIUAaTy:

Bunb! o11eHOYHBIX CPECTB

AGCOIFOTHBIE
3HAYEHNS

N
MTOKa3aTels

BaJ'IJ'IBI, TMOJIYYCHHBIC HAa BCTYIUTCIIBHOM 5K3dMCHC

! basnbl 3a BBIMYCKHYI0 KBaJTM(UKAIIMOHHYIO paboTy™
5 basnel 32 MHAMBUYalIbHBIE JOCTHXKEHHS 110 HAIIPABJICHUIO MOJITOTOBKH
(moptdonmo)**
Cpennuil Oann 1Mo OLEHKaM JUCHMIUIMH, KYpPCOBBIX PabOT (MPOEKTOB) U
3 NPaKTHK, BKIIOYEHHBIX B MPHJIOKEHHUE K JUIUIOMY O BBICIIEM 00Opa30BaHUU

U o kBanndukarmu (ymHooxcennwiil Ha 10)

HTOoroBbiii peHTUHTOBBIN MMOKA3aTENb KaHAUAATA COCTABIISAET

* — 1. 4.2 Tlopsiaka mpoBeJICHHS] KOHKYPCHOTO 0TOOpa B MarucTpaTypy YHHBEPCUTETA
** — [Ipunoxenne 14.3 Tlopsinka npoBeneHNs KOHKYPCHOTO 0TOOpa B MarucTparypy yHUBEPCUTETa



Ha ocHose KOHKYPCHOI'0 CIIMCKa B 3aBUCUMOCTH OT KOJIMYCCTBA BBIJACIICHHBIX MECT HaA IIPO-

rpaMMy MarucTpaTypbl OTOOPOYHON KOMHMCCHEH MHCTHTYTa ONMPEACISIOTCS KaHAWIAThI, MPOLIEIIINE
KOHKYPCHBII 0TOOp M MOAJIeKAIINE 3a4UCICHNI0 HAa 00y4E€HUE B MarucTparypy.

2. BOIIpOCbI K BCTYIUTCJIBbHBIM HCIIBITAHUAM I10 JUCHUAILJIMHAM

du3nyecKHe 0CHOBbI MUKPO- H HAHOYJIEKTPOHUKH

1. DHepreTHyecKkue AUATPAMMBI M CTPYKTYPBI TIOTYIIPOBOTHUKOB.

2. llpeiidoBoe MBUKEHUE CBOOOIHBIX 3apsIIOB B MOJYIIPOBOIHUKAX.

3. Iuddy3nonnoe aBrmkeHNE CBOOOIHBIX 3apsI0OB B MOJIYITPOBOTHUKAX.

4. uddy3nonnoe ABUKCHHE CBOOOJHBIX 3apsO0B B MOTYMPOBOAHUKAX MPH HATHYUHU DJICK-

TPHUYCCKOI'O IT10JIA.

CBSI3b).

5. CBolicTBa EKTPOHHO-JBIPOYHOIO [1EPEX0JA B PABHOBECHOM COCTOSHUM.
6. CBolicTBa 3JIEKTPOHHO-JBIPOYHOTO [1€PEX0/1a B HEPABHOBECHOM COCTOSTHHH.
7. Ilepexoasl METAJLI-TIOIYIIPOBOAHHUK.

OCHOBBI 3/1eKTPOTEeXHUKH

1. YcioBue nepenaun MakCUMyMa MOIIHOCTH OT UCTOYHMKA K IIPUEMHUKY.

2. 3axonbl Kupxroda u ux npuMeHeHHe K pacyeTy CIOXKHBIX FIEKTPHUECKUX ETICH.

3. Pe30oHaHC B AJIEKTPUUYECKUX LIETISX.

4. Ilepenatouynble GyHKIUU YETHIPEXIIOIIOCHHUKA.

5. OOpaTtHasi CBs3b B YETBHIPEXIOJIIOCHHUKAX (IOJIOKUTENbHAsE W OTpULATeNIbHass oOpaTHas

6. B kakux JUHHUAX U IIpU KaKUX pCKUMaX HUX pa6OTBI O6pa3YIOTC$I CTOAYHEC BOJIHBI TOKA K Ha-

MIPSKEHUS.

7. Knaccuueckuii MeToj] pacueTa nepexoaHbIX IPOLECCOB.
8. Teopema pa3nokeHHs U ee MPUMEHEHHE K PacyeTy MEePEeXOTHBIX MPOIECCOB ONEPATOPHBIM

MCTOAOM.

IIBIO.

9. Unrerpupyromue u nuddepeHupyromnye memu.
10. MarnuTHas nenb. OCHOBHbBIE 3aKOHBI MAaTHUTHOW II€MH. AHAJIOTHUS C DJIEKTPUUECKOH I1e-

KoM1noHeHTBI 2JIEKTPOHH O TeXHUKHU
1. JInonpr.

2. bunossipHbIe TPAaH3UCTOPHI.

3. [1oneBble TPaH3UCTOPHI.

IlndpoBbie YCTPOUCTBA M 3J1EMEHTHI JIEKTPOHHBIX CPEACTB
Bynesa anreOpa u ee 3aKOHBI.

Knaccudukanus curnanos.

CuHre3 n aHau3 HUQPOBBIX CXEM.

CogepiieHHast AM3BIOHKTUBHAS HOpMaibHas popma.
MuHUMH3aIUS TOTUYECKUX (DYHKITHH.

CeMeiicTBO IMPPOBBIX UHTETPATBHBIX CXEM.

ocarwNE

Teopus undopmannu ¥ KOAMPOBAHUS

. [lonsrue nuadopmarun. CTpyKTypHast CXemMa CUCTEMbI Iiepeiad HH(POPMAIIHH.

. Curnan xak MaTepuagbHbId HocUTeNh HHPOpMaru. Kinaccudukaius CUurHasios.
. Mepa undopmanuu no Illennony. DuTponus u e€ cBoicTBa.

. ®opmyia llleHHOHA 1711 HENPEPBIBHBIX KAHAJIOB CBS3H.

. O61mmue cBeieHHst O KOJMPOBAHUU.

. OddextuBHOC KOMUpOBaHUE, KoAbI LllerHOHa-DaHo.

. ITomexoycTolunBoe KOAUPOBAHUE.

. lluknudeckne koipl — 0011ast XapaKTepUCTHKA.

. Anrebpa MoJIMHOMOB U €€ HCIIOJIb30BAaHHE JJISl OMTUCAHUS IUKIMYECKHX KOJIOB.

O©CoOoO~NOOUTDE, WDN P



OCHOBBI KOHCTPYMPOBAHMS 3JIEKTPOHHBIX CPEICTB
Kaxue HanpaBieHus pa3BUTHS pafinodJIeKTPOHUKH Bbl 3HaeTe?
Onumure 001acTh CBOET0 OYAYIIETr0 HAYYHOTO UCCIIEAOBAHUS U KOHCTPYUPOBAHUS.
CrtpykTypa U KJ1acchl 3J1eKTPOHHBIX cpeacTB (DC).
JecTabummsupyromue GaxkTopsl U uX BiHsiHUE Ha padoty DC.
OcHoBHbIE BUBI KOMIOHOBKH 0;10k0B DC.
Craauu u stansl npoektupoBanus IC.
OcHoBHbIE NPUHIUIBI 3aIIUTHl DC OT MEXaHUYECKUX BO3JICHCTBUM.
Ob6ecnevenne crorikoctn DC K MEXaHUYECKHM BO3CHCTBUSAM Ha dTare MPOSKTHUPOBAHHMS
(MozenupoBaHue, pPaCYEThI, UCTIBITAHUS).
9. PacueTr cCOOCTBEHHBIX YaCTOT IJIACTHH.
10. Crioco6s1 oxnaxaeHust IC u ux 3hPEKTUBHOCTB.
11. TennoBast MOAETH TEPMETUIHOTO OJIOKA.
12. Bo3HUKHOBEHHE U PaCIpPOCTpaHEHUE TOMeX B KOHCTpYKIUax DC, MeToasl 60pHObI ¢ ToMe-

NG~ WNE

XaMH.
13. OcHOBHBIE IPHUHITUIIBI SKPAHUPOBAHUS.
14. Bo3HuKHOBEHUE, JICHCTBUE, METO/IbI CHIDKECHUS TIOMEX B IIMHAX MUTAHUS [MUPPOBBIX y3IIOB.
15. Knaccudukarnus cOOpOUYHBIX U MOHTAXXHBIX COCTMHCHHM.
16. CpaBHEeHHE TIAsSHBIX, CBAPHBIX M MEXAHHYECKHA OPTaHMW30BAHHBIX JJICKTPUYCCKHX KOHTAK-
TOB.

TexHoJ0rns NPOU3BOACTBA 3J1eKTPOHHBIX CPE/ICTB

Kinaccudukanms nedaTHpIxX miar.

MeTobl U3rOTOBJIEHUS MEYATHBIX IJIAT.

OcHOBHBIE METO/IbI HAHECEHUSI PUCYHKA [T€YaTHBIX I1JIaT.
Knaccudukanus cOOpoUHBIX U MOHTaKHBIX COEIMHEHUH.

Tunosoi Texmporecc cOOPKH U MOHTaXKa SYEEK Ha NIeYaTHOM IiaTe.
Marepuainbl eyaTHbIX IUIAT.

ocoarwnhE

HaneXHOCTh 3JIEKTPOHHBIX CPEICTB

1. OcHOBHBIE TOKA3aTEIN HaaACKHOCTU.

2. OcHOBHBIC BUBI COGHHHGHHﬁ, MMPUMCHSIEMBIC B TCOPHUU HAAC)KHOCTHU.
3. Bugwr pacucTa HAAC)KHOCTH ITPHU OCHOBHOM COCJIUHCHHU.

4, Bugsr pacipeacicHud CJIy‘IS.fIHBIX BCJIMYHH B TCOPHUU HAACKHOCTHU.

3. IlpumepHBbIii nepeveHb 3a/1a4 K BCTYNUTEIbHBIM HCIIBITAHUAM 10 JMCHUTIMNHAM

Du3nyecKre 0CHOBbI MHKPO- M HAHO3JIEKTPOHUKH

1. Umeercs crimaBHOM repMaHueBblit p-n-nepexon ¢ Ny = 10°N,, IIPUYEM Ha KaKJble 108 aro-
MOB TE€pPMaHUs MPUXOTUTCS OIAMH aTOM aKIEeNTOpHOU mpumecH. OTpeaenuTh KOHTAaKTHYIO Pa3HOCTh
noteHuanos npu Ttemmneparype 7' = 300 K (rutotHOCTh aTOMOB N M MOHM30BaHHBIX aTOMOB Nj MpH-
HTh paBHbIME 4,4 - 107 em ™ 1 2,5 - 10" M cootBercTBenHO).

2. B xpemMHHEBOM p-N-miepexofie yAENbHOE CONPOTUBIIEHHE p-001acTu p, = 10 O™ - M, a
yIeIbHOE COMPOTUBIEHHE N-00JIaCTH Pp = 102 Om - M. Bbruncauts KOHTaKTHYIO Pa3HOCTh MOTEHIINA-
JOB (O, €CIIM TOJABMKHOCTBH [IBIPOK [, M DIEKTPOHOB [l COOTBETCTBEHHO paBHbI 0,05 wu
0,13 M%/(B - ¢), a coGcTBeHHas KOHIeHTpamms N; = 1,38 - 10" M 3 npu 7'= 300 K.

3. Tok, Tekymuii B HA€aNbHOM pP-N-Tiepexojie MpH OOJBIIOM OOpaTHOM HANpPsDKEHHM U
T'=300K, paBen 2 - 10" A. Haifru TOK, TEKYIIUH IPU NPsIMOM HanpskeHud, pasHoM 0,1 B.

4. BoruncnuTh NpsAMoe HallpspDKeHHE Ha P-N-miepexoje MmpH Toke auoaa 1 MA, ecnu oOpaTHBIN
tok Haceimenus |, mpu 7= 300 K paBen: a) 1 MmxA; 6) 1 HA.



5. Omnpenenure ynenbHOE COMNPOTHUBIEHUE TOJIYIPOBOAHMKA N-TUIIA TMpU TEMIEpaType

300 K, ecnam u3BECTHO, YTO KOHILIEHTpAIUs TOHOPOB paBHA 10%M ™, MOXBHXKHOCTH 3JIEKTPOHOB

w,=0,5M%(B - ¢).

OCHOBBI JIEKTPOTEXHUKH

1. N300pa3uth npuMEpHBIA BUJ TepeaaTOYHON GpyHKIMH QUIbTpa U yKa3aTh €ro Ha3HAYCHHE.
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2. N300pa3uth npuMepHslid Buj nepenatounoil pynkmun LC-punbrpa nmpu nodpornoct  Q
>> 1.
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3. M300pa3uTh NpUMEpPHBIA BHUI TMEPEXOTHON/UMITYIBCHOW XapaKTePUCTUKU TU(QepeHITn-
PYIOILIEH/UHTErpUPYIOLIEH LIETH.

IndpoBbie YCTPOHCTBA M DJIEeMEHTHI DJIEKTPOHHBIX CPEICTB

1. Cunre3upoBarh HU(PPOBYIO CXeMy IO 3aJaHHOMY ypaBHEHHUIO A Vv BvCv (Av (_3) U CO-
CTaBUTH TAOJNILy UCTUHHOCTH.

2. IlpeoOpa3yiite GpyHkuuio u moctpoiite cxemy Ha snementax WJIN-HE, o 3ananHo# (yHK-
win. Z=AACA(BACAA).

3. C HIOMOIIIBIO KapThl Kapro YIIPOCTUTH ClleIyromiee BBIP@KECHHE
Z=(AABAC)V(AABAC)V(AABAC) vV (AABAC)u pearn3zoBarsh cxemy.

4. YrpoctuTh BeIpaxkeHne Z = Av BAAVBVC

3anucath HopMaibHYIO popmyny MJIN u mpeobpaszoBats ¢ moMotbio kapt KapHo.
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0
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1
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OcHOBbI KOHCTPYMPOBAaHMS 3JIEKTPOHHLIX CPEJICTB

1. OGocHOBaTh pa3MePHOCTh KOIPHUIIMEHTA TEMITEPATYPOITPOBOTHOCTH CPEIbI a, M2/c.

2. VI3BecTHBI MOJIHAS TEIJIOBas MPOBOAUMOCTh MEXy KopirycoMm Ojoka oy = 0,753 Bt/ °C u
paccenBaeMblii 6JI0KOM TerioBoi moTok P = 10 Bt. Onpenenuts neperpes Kopiryca.

3. Haiitn ammumntyny KosiebaHuil pe3nucropa, ecii Ha HEero JeHCTBYeT TapMOHMYecKas BUOpa-
st ¢ yacroroii f = 0,25 x[' u BuOponeperpyskoii N, = 10.

4. Cnabo nemr¢pupoBaHHBIN MMEYATHBIN y3€J 3aKpPEIUIeH B YEThIPeX TOYKax o yriam. B mec-
TaxX KperuieHus (Ha BXO€) IUIaTa COBEpIIAeT KOJeOaHusi ¢ MaKCUMaJIbHOW aMIuIuTyioi paBHoi 0,025
MM, a B ee IieHTpe (Ha BbIxoje) npu pe3oHance [1Y Bubpocmemnienue pocturaer 2,5 mm. OnpeneanThb
KO3 PHUIMEHT Nepeadyn CUCTEMBI.

5. Ha pucynke npejcraBieHa Mojieib 0J0Ka U3 TPeX MeYaTHHIX Y3JIOB.

Macco M4

T T TI

| MOrrn W
—E_L

T Bufonwu

OmnpenenuTh KaKyl0 MUHHMAJIbHYIO COOCTBEHHYIO YacTOTY JOJKEH UMETh Kaablid ITY uis To-
ro, 4robbl B CHCTEME HE BO3HHMKAIHd COBMECTHbIE pe3oHaHChl. COOCTBEHHas YacToTa MIACCH
fu= 50T

6. IleuarHas ruiara ToaMUHONW N = 1,5 MM BBITIOJHEHA U3 CTEKJIOTEKCTOIMTA C MOIYJIEM YIPY-
roctn E = 33-10° Ila. OreHuTb, Ha CKOIBKO M3MEHHUTCS JKECTKOCTb IUIAThI, SCIIU YBEIIMYUTH €€ TOJI-

IIUHY JI0 2 MM.

TexHO0JI0IMsl MPOU3BOACTBA 3JEKTPOHHBIX CPEICTB

1. KakoMy Tuiy cCOOTBETCTBYET PacHOIO0KEHUE SJIEMEHTOB HAa PUCYHKE

11 R e R T i M

PacnonoxeHune 371eMEHTOB COOTBETCTBYET THILY:
a) 1B;
0) 2B;
B) 1C;
r) 2C.

L2 T e i T e e e

PacnonoxeHne 31eMeHTOB COOTBETCTBYET THITY:
a)lB;
0)2B;
B)1C;
r)2C.




13 T

PacnonoxeHnne 37eMeHTOB COOTBETCTBYET THILY:
a)lB;
0)2B;
B)1C;
r)2C.

14 T
— - — )

PacnonoxeHne 3eMeHTOB COOTBETCTBYET THILY:
a)lB;
0)2B;
B)2C;
r?2Y.

1.5

i — A e
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PacnonoxeHnne 3eMEeHTOB COOTBETCTBYET THILY:
a)lB;
0)2B;
B)2C;
r?2Y.

HajaeXXHoCThb 3JIEKTPOHHBIX CPEICTB

1. CrpyktypHas cxema HanexHoctu POC umeer Bu:

P1

P2 P3

BepositHocTn 6e30Tka3Hoi pabotsl 6siokoB 321000 u.: P1 = P2 = P3 = 0,8; P4 = 0,5. Haiitu
BEPOATHOCTH 0€30TKa3HON pabOTHI U3/IENH.

2. OCHOBHOM TPaKT COCTOUT U3 TPEX MOCIEA0BATENBHO COEINHEHHBIX MIEMEHTOB, HAaJIEXKHOCTh
Ka)X70ro U3 Kotopbix paBHa 0,9. OnpenenuTs BBIMTPHINI B HAJEKHOCTH 10 BEPOSTHOCTU OTKa3a MpH
BBEJICHUHU OOIIEr0 pe3epBUPOBAHUS 3-TO MOPSIIKA.

3. OcHOBHOM TPAKT COCTOUT U3 TPECX MOCIICAOBATCIIBHO COCAUHCHHBIX 2JICMCHTOB, HAZICKHOCTD
KaXXZI0ro U3 KOTOPBIX paBHA 0,9 OHpeJIeJ'II/ITB BBIMI'PBIIT B HAACKHOCTU IO BEPOATHOCTH OTKa3a Ipu
BBCIACHHHU IMO3JICMCHTHOI'O PE3CPBUPOBAHUA 3-to nopsjakKa.

4. HaiiTu MHTEHCUBHOCTh OTKa30B u3aenus 3a Bpems oT 100 go 200 4., ecnu B nmaptuu u3 1200
m3aenuit otkazano 10 uznenuit 3a 100 yacos, a B nociexayromue 200 yacos eme S.



5. Beposaraocts 6e30TKa3HOM padoThl 3a 3000 wacoB paBHa 0,95 mpu ymucie OTKa3oB 5, a 3a
3100 yvacos paBHa 0,9. HaifTu uncio u3nenunii, 10OCTaBI€HHBIX HA UCIBITAHUS, U YUCIIO OTKA30B HA UH-
tepsaie (3000, 3100) gacos.

6. CtpykrypHas cxeMa HajexxHocTH POC n3obpakeHa Ha pucyHKe. BeposTHOCTh O€30TKa3HOM

paboter 3a 1000u.: P; = P, = P; = 0,8; P, = 0,7. Haiitu BeposTHOCTh O6e30Tka3HOI paboTel POC 3a
1000 gacos.

P, =

P —;{ ”pﬂ_o

— » [
-

Teopuss nHpopMaAUY U KOIAHPOBAHUA

1. HaiiTi sHTpONUIO U U30BITOYHOCTh JUCKPETHOTO MCTOYHHMKA X ¢ andaBUTOM, pacrpeserne-
HHE KOTOPOT'O BEPOSATHOCTEH CUMBOJIOB IMPHUBEICHO B Ta0JIHUIIE

Xi X1 X2 X3 Xa X5
p(x) |03 0,25 0125 |0,125 |02

2. Ilpoectu koaupoBanue 1no metoauke lllennHona-daHoO NUCKPETHOrO MCTOYHMKA X, €CIIH
UCIIOJIb3YyeTCs anaBuT, 3aJaHHBINA B TaOIUIE

Xi X1 X2 X3 Xa
p(x) |03 045 |01 0,15

3. lnst xona Xemmunra (7,4) 1oKaxuTe, 4T0 MoJuHOM g(X) = X%+ X2+ 1 sBisiercst MTOPOXKIAK0-
IIUM.

4. IInsa xona Xemmunra (7,3) nmpoBeaute KoaupoBaHue nHpopmarmoHHoro 6ioka 101 , ecin
nopoxraroutiii momiaoM g(xX) = x* + X3+ X2+ 1.

5. dns kona XemmuHra (8,3) pokakute, 94To HoimuHOM g(X) = X+ x*+ x + 1 ecth MOPOKAAK0-
LUH.

Pexomenayemas imreparypa

1. Amnypun, H.II. Dnexrponuka: yyeOHoe mocobue / H.II. SAmmypun, A.B. bapanosa, B.U.
OOyxoB. — M.: Akanemus, 2014. — 240 c.

2. FOpxoB H.K. TexHomorust mpon3BoACTBA AIIEKTPOHHBIX cpencT: yueOHuk / H.K. FOpkoB;
PexomennoBano YMO By30B P®. — CII6.: Jlans, 2014. — 2-¢ u3z., ucnp. u gon. — 480 c.

3. 3acrena ML.IO. OcHOBBI paguOdIEKTPOHUKHA U CBSI3U: yueOHOe MocoOue B JABYX YACTAX
/ML.IO. 3acrena. — Kazanb: 3AO HoBoe 3nanwme, 2009. —Y.1. — 216 c.

4. 3acrena M.IO. OcHOBBI paguO3JEKTPOHUKHA U CBsI3U: yuyeOHOe MocoOue B JABYX YACTAX
/M.YO. 3acrena. — Kazanb: 3A0 HoBoe 3nanue, 2009. — 4.2, — 340 c.
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N.I". Muponenko; Pexomengoano YMO no o06pa3oBaHuto B 00JaCTH PATUOTEXHUKHU, AICKTPOHUKH,
OMOMeOuIl. TEXHUKHU U aBToMaTru3anuu. — M.: Axkagemust, 2007. — 368 c.

7. Iuporosa E.B. IIpoekTupoBanne 1 TEXHOJIOTHS MMeYaTHbIX miat: yueOHuk / E.B. [Tuporosa;
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12.04.01 «IIpudopocTpoeHue
nporpaMmMa Marucrparypsl «MnGopManuoHHO-N3MePUTEIbLHASL TEXHUKA U TEXHOJIOTHID)

1. O6mue TpedGoBaHust

B cootBeTcTBUM € TOKyMEeHTaMHu, yTBepxkaeHHbIMU pekTopoMm HI'TY: «lIpaBuna npuema Ha
o0y4yeHue 1Mo o0pazoBaTeIbHBIM IPOTrpaMMaM BBICHIET0 00pa3oBaHMs — MporpamMmaM OakaiaBpHara,
IIporpaMMaM CHelMaIuTeTa, porpaMmMaM Maructparypsl B HuxkeropoJackuil rocyaapcTBEHHbIN Tex-
Hu4eckuil ynusepcutet uM. P.E. AnekceeBay, «Ilopsaok mpoBeneHust KOHKYpPCHOTO 0TOOpa B MarucT-
paTtypy yHUBEPCUTETa», BCTYIHUTEIbHbBIE UCIIBITAHUS IPOBOJIATCS B BUAEC MEKIUCLUIUIMHAPHOTO HK3a-
MEHa I10 COOTBETCTBYIOLIEMY HAMPABICHUIO MMOATOTOBKU MarucTpaTypsl. BellyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIUM JIOKYMEHT I'OCYJapCTBEHHOIO 00pa3la O BbICIIEM OOpa30BaHUU, MOJYYHBIIUM
BbICIIIee 0Opa30BaHME 10 HANPABIICHUIO, COOTBETCTBYIOIIEMY M30paHHOMY HAIPABICHUIO MOATOTOBKU
MarucTpaTypbl, B Ka4eCTBE BCTYIUTEILHOIO MCIBITAHUS 3aCUUTBHIBAETCS pe3yJbTaT BBITYCKHOM KBa-
mudukanonHoit padotsl (BKP). BerynurenbHple HCHBITaHUS MPOBOAATCS OAHOBPEMEHHO Ha Oro -
’KETHbIE MECTa M Ha MECTa C [TOJHBIM BO3MELIEHUEM 3aTpaT.

Me:xIuCcUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COIJIACHO PAclMCAaHUIO BCTYNMUTEIbHBIX UCIIBITA-
Hull, yrBepxxaeHHoMY IIpencenareneM oTOOpPOUYHOM KOMUCCHM UHCTUTYTA, PE3YJIbTAThl IK3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUM JIEHb.

BerynuTensHoe HCIbITaHUE B BHUJIE MEXIUCIMITIMHAPHOTO SK3aMeHa MIPOBOJIUTCS B MUChMEH-
HOM opme. [IpoomKUTETLHOCTS dK3aMeHa cocTarisieT 180 MuHYT.

DK3aMEHAIMOHHBIN OMIIET COAEePKUT 4 (YeThIpe) BOIpPOCa, U3 KOTOPBIX MEpPBbIE J1BAa BOIPOCA —
TeopeTudeckue (IepeyeHb TUCLUILINH MPECTABIIEH B MPUIOKEHUH |, BOIPOCHl — B IPUJIOKEHUU 3),
TPEeTUi M YeTBEPTHIH BONPOCHl — 3a7auM (IIPAKTUYECKHE 3a/laHus) [0 JTUCUUIUIMHAM (TIepeyeHb Juc-
LUIUIMH [IPEJICTABJIEH B IPUIOKEHUU 2, IPUMEPHI 33/1a4 — B IPUIIOKEHUH 4).

OTBeTbl Ha KaX/blil BOIPOC OQOPMIISIOTCS Ha NPOIITAMIIOBAHHBIX JIMCTAX U CHAIOTCA OTOO-
pouHoil komuccuu. [IpoBepka caaHHBIX pabOT OCYIIECTBISAETCS IK3aMEHALMOHHOW KOMHCCHUEN B CO-
CTaBe TPEeX YeJOBEK, KOTOPbIE COBMECTHO MPUHUMAIOT PEIICHUE O BHICTABJICHUH OLIEHKH.

OreHka ypoBHsI 3HaHHWM Ha 3Kk3aMeHe ompenernsercs mo 50-6ammpaoi cucteme (IIpunoxenne
14.2 Tlopsiaka npoBe/ieHHsT KOHKYPCHOTO OTOOpa B MarucTparypy yHHBepcHTeTa). JlomymieHHbIMU K
YYACTHIO B KOHKYPCE CUMTAIOTCS TIOCTyNaromue, Habpasime He MeHee 30 6amios.

[Tocne npoBeneHUsT MEXAMCLUUIUIMHAPHOTO 3K3aMEHa KOMUCCHS YCTaHABIUBAET aOCOIIOTHBIE
3HAYEHUS PEUTUHIOBBIX MTOKAa3aTeNel Mo KaXkJOMy KaHIUAaTy:

Bunb! o11eHOYHBIX CPeCTB

AGCOIFOTHBIE
3HAYEHVS

N
ITOKa3aTels

EaJ'IJ'IBI, TIOJIYYCHHBIC HA BCTYIIUTCIIBHOM 5K3dMCHC

! banbl 3a BBIMYCKHYIO KBaJIM(UKAIIMOHHYIO paboTy™
5 bannel 32 HHAMBUyalIbHBIE JOCTHKEHHS 110 HAIIPABJIEHUIO MOJITOTOBKH
(moptdonmo)**
Cpennuil Oanin 1Mo OLEHKaM JUCHMIUIMH, KYpPCOBBIX Pa0OT (MIPOEKTOB) U
3 NPaKTHK, BKIIOYEHHBIX B MPHJIOKEHHUE K JUTUIOMY O BBICIIEM 0Opa30BaHUU

U o kBanndukarmu (ymHooxcennwiil Ha 10)

HTOoroBbiii peHTUHTOBBIN MMOKA3aTeNb KaHANAATA COCTABIISAET

* — 1. 4.2 Tlopsiaka mpoBeJICHHS] KOHKYPCHOTO 0TOOpa B MarucTpaTypy YHHBEPCUTETA
** — [Ipunoxenne 14.3 Tlopsinka npoBeneHNs KOHKYPCHOTO 0TOOpa B MarucTparypy yHUBEPCUTETa

Ha ocHOBe KOHKYpPCHOTO CHHCKa B 3aBUCHMOCTH OT KOJMYECTBA BBIJCICHHBIX MECT Ha IPO-
rpaMMy MarucTparypbl OTOOPOYHON KOMUCCHEW MHCTUTYTa OMPEIENSIIOTCS KaHIUAATHI, TMPOIIE/IINe
KOHKYPCHBII 0TOOp Y TO/JIeKAITUE 3a4UCIICHUIO Ha 00yUEHHE B MAaruCTPaTypy.



Ipuno:xkenne 1 — IlepeyeHb TUCIUINIIMH JIs1 TEOPETHYECKUX BONPOCOB
1. ®wusnueckue OCHOBHI MOTyUeHHS HHPOpMAITN

[TpuknanHas MmexaHuka

DNEeKTPOTEXHUKA

OCHOBBI IPOEKTUPOBAHUS ITPUOOPOB U CUCTEM

OCHOBBI aBTOMaTHUYECKOTO YIIPABJICHHUS

Mertposnorusi, ctaHgapTU3ays U cepTuduKaIys

DJNEKTPOHKKA 1 MUKPOIPOLIECCOPHAS TEXHUKA

AHanorosblie U U(POBbIE N3MEPUTENBHBIE YCTPOMCTBA

[TpeobpazoBaHye H3MEPUTEIHHBIX CUTHAJIOB

10 TexHonorust ipruOOPOCTPOCHUS

11. Mukpo31eKTpOMEXaHUUECKUE CUCTEMbI

©ooNOO Ok~ WN

Ipuaoxenne 2 — [lepevyenb TMCHUIJIMH ISl MPAKTHYECKHUX 3aaHNH (3a1a4)
1. ®uznueckue OCHOBBI MOTyYEHUSI HHOOPMAIUI

[TpukiaaHas MexaHUKa

DNEKTPOTEXHUKA

OCHOBBI aBTOMATU4ECKOTO YIIPABJICHUS

[IpeoOpazoBanme M3MEPUTEITLHBIX CUTHAIIOB

KomnbroTepHbIe TEXHOJIOTHH B IPUOOPOCTPOSHHUH

ok own

IIpunosxenne 3 - Bonpocsl K BCTYNUTEIbHBIM HCTIBITAHUAM

ITo kypcy «®@u3nyeckre OCHOBBI NOJYYeHUS HHPOPMALUN»
1. DOnekrpuyeckoe nosie. PU3nUECKUE BEIUUUHDI, XapAKTEPU3YIOLINE IJIEKTPUUECKOE M0Je. DHEPTus
ayieKTpryeckoro nojsi. Cuibl, pa3BUBaeMble B 3JIEKTPUUYECKOM I10JIE.
2. DnexTpuyeckas HMPOBOJUMOCTb W CONPOTHUBIICHHUE SJICKTPUUYECKOMY TOKY. DJIEKTpUYECKas eM-
KocTb. [IpuMeHeHne pe3suCTUBHOIO U €MKOCTHOTO MpeoOpa3oBaHUN Uil U3MepeHus: GU3NYECKUX Be-
JIYWH.
3.  MarnutHoe nose. XapakTepUCTUKA MaTepHajIoB B MAarHUTHOM I10JIE.
4. VIHOYKTUBHOCTH M B3aUMOMHIYKTHBHOCTH. [IprMeHEeHNEe WHAYKTUBHOTO M B3aUMOWHIYKTHBHOTO
npeoOpa3oBaHus s U3MEPEHUs PU3NIECKUX BETUYUH.
5. OHeprus MarHuTHOro noss. Cuiibl, pa3BUBaeMble B MAarHUTHOM TIOJIE.
6. SIBieHue >MEKTPOMArHUTHOM MHIYKIMU. [IpuMeHeHHe SBIEHUS 3IEeKTPOMArHUTHOM WHAYKIUH
ISt U3MEPEHUS (PU3MUECKUX BEINYHH.
7. Dddext Xomra. Maraurope3ncTuBHbIN 3 PekT. X npumMeHeHne B U3MEpUTEIbHON TEXHUKE.
8. Maruurtoynpyruit 3¢pdext. [Ibe30MarHuTHBI 1 MArHUTOCTPUKIIMOHHBIN () dekThl. X mpumene-
HUE B U3MEPUTEIbHOI TEXHHUKE.
9. [TIlIne3oanexTpudeckuii 3PPeKT. DIEKTPOCTPUKINL. MaTepralibl Tbe30IeKTPUKOB. OCHOBHBIC Xa-
PaKTEepUCTUKH Mbe3oMaTepuasioB. IlpuMeHeHne nbezosnexTpudeckoro s dexra Juist u3mepeHus ¢Qu-
3MYECKHUX BEIINYHH.
10. TensopesuctuBHblii 3¢ dekt. [IpuMeHeHre TeH30pe3uCTUBHOTO Y deKTa A1 U3MEpeHus pusnde-
CKUX BEITHYUH.
11. ®wusmueckas Npupojaa IEKTPOMArHUTHBIX BOJH. VICTOYHUKM M MPHUEMHUKU PATHOBOJH. DPPeKT
Homnepa. Obmactv MpUMEHEHUS PAJUOBOJIH B U3MEPHUTEIILHON TEXHHUKE.
12. VIcTOYHMKM M IPUEMHHUKH ONTHYECKOro u3inydeHus. [IpuMeHeHne moseit onTu4eckux U31ydeHuit
B U3MEPUTEIIEHON TEXHUKE.
13. TemmeparypHble U TEIUIOBBIE CBOIiCTBa MarepuanoB. Buasl teruonepenaun. dusnueckue siBie-
HUS ¥ 9PPEKTH B TEIJIOBIX MOJSIX M UX IPUMEHEHHE B U3MEPUTEIILHON TEXHUKE.

ITo kypcy «IIpukiagHas MeXaHUKa»

TpeboBanus K 1eTasIM 10 KPUTEPUSIM pabOTOCTIOCOOHOCTH.
[IpenenbHbIE COCTOSIHUS M KPUTEPUH pacueTa HeCcyllel CiocoOHOCTH.
3. MexaHnnueckrue CBOMCTBA KOHCTPYKIIMOHHBIX MaTepHAIIOB.

N



3y0uaThie nepeaavm.

Knaccudukanus pazmepon. Jlonycku U MOCaIKH.

Pacder 371eMEeHTOB MEXaHU3MOB Ha IPOYHOCTH M TOYHOCTb.
OcHOBHBIE 3TaIlbl IPOEKTUPOBAHUSA U KOHCTPYUPOBAHHUS.

No ok

IIo kypcy «1eKTPOTEXHUKA)

3akonbsl Oma u Kupxroda.

Meroasl pacuera 3JEKTPUYECKUX LEEH.

JleiicTByIOLIME U CPEeIHNE 3HAYCHHSI CHHYCOUJAIbHOTO TOKA.
Mo1mHOCTb B LIETIM IEPEMEHHOT0 TOKA.

Pe3oHaHCHBIE IBIIEHUS B IMHEHHBIX 3JEKTPUUECKUX LIETISIX.
Llenu ¢ pacnpe/esieHHBIMH TapaMeTpaMHu.

IlepexonHble npolecchl B IUHEHHBIX 3JEKTPUUECKUX LIETISIX.
TpexdazHble 37eKTpUUECKUE TEMH.

Henunelinble 35IeKTpUYECKUE LIETIH.

0. I'paduueckuii MeTo pacueTa HEIMHCHHBIX IIETICH.

1. MarHuTHBbIE 1IETH.

12. VYpaBuenus Makcpenna.

13. DnekTpoMarHuTHBINA TpaHCcHOPMATOP.

14. DnexTpuyeckue MaIUHBI TOCTOSHHOTO TOKA.

15. ACHUHXPOHHBIE ANEKTPUUECKUE MALLUHBL.

16. YacToTHbIC IIEKTPUUCCKUE (DUIIBTPHI.

RRO©ooNoGOR~WNE

ITo kypcy «OCHOBBI IPOEKTHPOBAHMS IPUOOPOB U CHCTEM)

Knaccugukanus npubopoB U CUCTEM.

YcnoBus U peKuMbl paboThl U3BMEPUTEIBHOTO YCTPONUCTBA.

TexHnueckoe 3a/1aHue, €ro aHalIu3 U 3a/1a4d NPOEKTUPOBAHUS U3MEPUTEIBHBIX CPEJCTB.
DTansl IPOSKTUPOBAHUS U3MEPUTEIBHBIX CPECTB.

MeTo/1pI BApUAHTHOTO MIPOEKTUPOBAHMSI U CUCTEMHBIE TIOJX0/Ibl K IPOEKTUPOBAHMUIO.
MatemaTuueckne MOJIEIN U3MEPUTENBHBIX CPEICTB.

CTpyKTypHBIE CXEMBI IPUOOPOB U CUCTEM.

Buapl cTaTHuecKnux XapakTepUCTUK U3MEPUTEIBHOTO YCTPOMCTBA U UX pacyer.

Bunbl tuHaMuueckux XxapakTepUCTUK U3MEPUTEIHHOIO YCTPOMCTBA U UX pacuerT.

10 Onenka norpenrHocteil mpuOopoB.

11. MeTo1bI MOBBIIEHUS TOYHOCTH TTPHOOPOB.

©CoNo~WNE

ITo kypcy «OCHOBBI aBTOMATHYECKOI'0 YIIPABJICHHUS»
1. YcroiunBOCTh TMHEWHBIX HEMIPEPBIBHBIX cucTeM. Kputepuii ycroitunBoctu ['ypBuna, Muxaiinosa.
2. YCTOWYMBOCTh JIMHEWHBIX HENPEepBIBHBIX cucTeM. Kpurepwmii ycroitunBocTr ['ypBuna, HaiikBucra.
3amachl yCTOMYMBOCTH.
3. CuHTe3 KOPPEKTHPYIOIINX YCTPOHCcTB MeTogoM JKITAX.
4. Tuddepenunpyromume 1 UHTETPUPYIOLIHE YCTPOHCTBA MTOCIIEI0BATENBHOTO THIIA.
5. duddepenuupyromniye 1 UHTETPUPYIOLKE YCTPONCTBA MapaJUIeTbHOTO THIIA.
6. IloHATHA TUHAMHUYECKHX XapaKTEPUCTUK CUCTEMbI B 0OBbIYHOM ¢opme. [lepenarounsie GpyHKIUH,
IepexoIHasl XapaKTEPUCTHKA, UMITYJIbCHO-TIepeXoaHas xapakrepuctuka, A4UX n OUX.
7. TloHATHA TUHAMUYECKHUX XapaKTEPUCTUK CUCTEMbI B BEKTOPHO-MaTpuuHOi (hopme. [lepenaTounsie
GyHKIMHM, TEepexo/Has XapaKTEepUCTHKA, HMITYJIbCHO-TIEpeXo/aHas Xapakrepuctuka, AUX, OUX,
JTAYX.
8. TIpeobOpa3oBanue Jlamiaca B TCOpUU CHCTEM U €T0 CBOMCTBA.
9. OcHoBHbIE BUbI COEIMHEHUS 3BEHBEB U OCHOBHBIE ITPaBUJIa CTPYKTYPHBIX TPeoOpa3oBaHuUi.

IIo kypcy «MerpoJiorus, CTaHIaAPpTU3ALUA, CEPTHPHUKALUTD
1. Tloustue ¢pusnyeckoi Benuunnbl. Pasmep @B u e€ enununel. Cucrema enuHul GU3NYECKUX Be-
nuuH. OCHOBHBIE U MPOU3BOIHBIE €AUHUIIBI (PU3UYECKUX BEJINYHH.



2. TlonsTHe n3MepuTenbHON MKaIbl. MeTpruieckue 1 HEMETPHUIECKHUE IIIKATBI.

3. THonsarue norpemnoctu. Knaccudukanus norpemnocrei.

4. Cucremarnyeckas norpemHocts (IloctossHHast, mporpeccupyromasi, mepuoandeckas). CriocoObl
OOHapYyKEHHS CUCTEMAaTHIECKUX MTOTPEITHOCTEH.

5. BeposiTHOCTHOE OnUcaHue cay4yailHBIX MOrPEUIHOCTEN. 3aKOH MIIOTHOCTH paclpe/IesieHus BEpo-
ATHOCTH CIIy4ailHbIX MOrperHocTeil. [ pyOble MorpemHoCcT!, KpUTEPUU UX UCKIFOUEHHUS.

6. Wzmepenune ®B. Buasl u metoasr u3mepeHuii. [lonsTue enMHCTBA MI3MEPEHUN. DTAIOH €IUHUIIBI
¢bu3nveckoil BeTMunHbl. XapaKTePUCTUKH ATAJIOHOB U MX KIacCU(PUKAIIHSL.

7. Krnaccuduxamus cpeacrsa usmepeHuil. MeTposoruueckie XapakTepUCTUKU CPEJICTB U3MEPEHU 1
X HopMUpoBaHue. Kiiacc TOUHOCTH CpecTBa U3MEPEHHUS.

8. TloHATHS METPOIOTHYECKON HAICKHOCTH U METPOJIOTHYECKOM ucrpaBHocTH. [loBepka cpencTa
u3Mmepenusi. Kpurepuu BpiOOpa 3TaIOHHOTO CpeACTBa JUisl MOBepKU. HazHaueHne MeXIoBEepOYHBIX
nHTepBanos. [IoBepounas cxema.

9. Cranpaptuszanus, Mmetobl U Gopmbl. HopmMaTHBHBIE JOKYMEHTHI 10 CTaHAapTU3anuud. MexnyHa-
poansie cranaaptel cepun 1SO.

10. Cepruduxanus u e€ Buabl. CepTudukaT COOTBETCTBUS U MOATBEPKICHIE COOTBETCTBUSA, 3HAK
COOTBETCTBHUSI.

ITo kypcy «JIeKTPOHHKA 1 MUKPONPOLECCOPHAS TEXHUKA)
1. TIlaccuBHBIE KOMIOHEHTHI JIEKTPOHHBIX YCTPOICTB: PE3UCTOPHI, KOHIEHCATOPHI, KATYIIKH UHIYK-
TUBHOCTH, TPaHC(HOPMATOPHI.
2. DJNEeKTPONpPOBOJAHOCTH MOTYIPOBOAHUKOB, OCHOBHBIE CBOMCTBA M XaPAKTEPUCTUKH.
3. bunonspHbIe TPaH3UCTOPHI: (PU3HUSCKUN TPUHIIHIT, MATEMATHIECKasi MOJIC)Ib, CXEMbI BKITFOUCHUS;
CBOICTBa, MapaMeTPhl U XapaKTEPUCTUKH.
4. TupucTopsl: MPUHIKI PaOOTHI, BUJBI, TAPAMETPHI U XaPAKTECPUCTUKH.
5. TloneBble TPaH3UCTOPHI: BUIBL, (HU3UUECKHI MPUHIMI PabOThI, MapaMeTpbl U XapaKTEPUCTUKH,
CXEMBI BKITFOUCHHSI.
6. VYcunurenu 5JEKTPUUECKUX CUTHAJIOB: OOIIME CBEIIEHUS, CTPYKTypa, CTATHUYECKHUE PEXKHUMBI, 00-
paTHBIE CBSI3H.
7. JuddepennmanbHbIil yCUIUTENBHBIN Kackaa. Y CUIMTEIbHBIC KacKalbl ¢ TpaHCPOPMATOPHOU CBsI-
3bI10.
8. MHnarerpupyromue u nuddepeHIupyromnme ycTpoicTBa. AKTUBHBIE (GUIBTPHI HU3KUX U BBICOKHX
4acToT.
9. 3akonsl Oynesoii anreopsl. ynkuuu U, NN, HE, U-HE, WJIN-HE, uckmovaromee NJIN.
10. IIpeoOpa3oBaHue NECATHYHON CHCTEMBI CUMCIICHUS B IBOMYHYIO U HA000POT.
11. Tumnsl TpurrepoB. Peructpsl, CIBUTOBbIE PETUCTPHI, CYETUHKH.

ITo kypcy «AHaJIorOBBIC U IM(POBbIE H3MEPUTEIbHBIC YCTPOHCTBA»
1. DnexkTpomexaHWYECKHE U3MEPUTEIbHBIE MEXaHU3MbI: MArHUTOZJIEKTPUUECKHE, IIEKTPOIMHAMHU-
qyeckue, JeKTpoMaruuTHele. [IpuHInI paboThl, KOHCTPYKIIHS, CXEMBI BKIIIOUESHHUS.
2. UW3mepurenbHbIe TpaHC(HOPMATOPHI TOKA M HATIPSHKCHUS: KOHCTPYKITUS, CXEMBI BKIIFOUEHHSI, TIO-
I'PELIHOCTH.
3. Cxembl IOCTPOCHHUS U MIPUHIIUT paOOTHI CTPEIIOYHBIX MPHOOPOB (dacToToMep, (hazoMeTp, BaTT-
METD).
4. Ilpocreiiiine n3MepUTENbHbIE KOMIIEHCATOPHI HAaNpsbkeHUs. Cxema ¢ JieuTeNneM HalpshKeHUs,
CX€Ma C YCTaHOBKOM OIIOPHOTO TOKA.
5. H3MmepurtenbHble MOCTHI 1711 K3MEPEHUSI aKTUBHOT'O COTIPOTUBIIEHUS, EMKOCTH, MHAYKTUBHOCTH.
6. MacmraOHble 1 QpyHKIIMOHANbHBIE TpeoOpa3oBarenu Ha OVY.
7. JleTeKkTopbl aMILTUTYJHBIX, IEUCTBYIOIINUX U CPEAHEBBITPSMICHHBIX 3HaU€HUH curHanos. [1pun-
IIUIIBI paOOTHI M CXEMbI Ha ITACCUBHBIX 3JIEMEHTaX M ONEepPAIlMOHHBIX YCUIIUTEISX.
8. TlonsTHe 0 AMCKPETHOM, KBAHTOBAHHOM U IIU(PPOBOM cHUTHAJIE. Pa3HOBUIHOCTH ammapaTHbIX KO-
JI0B B IIU(POBBIX YCTPOHCTBAX.
9. TexHuveckne MeTObI IU(POBHIX H3MEPEHHI aHAIOTOBBIX BeTHYNH. OYHKIIMOHATBHBIE CXEMBI,
JOCTOMHCTBA U HEAOCTATKHU.



10. XapakrepHsbie morpenHocTy MudpoBsix NY.

11. [Mudpossie mpuOOPHI BPEMIUMITYJIbCHOTO ACHCTBUS, YPaBHOBEIINBAIOIIETO ACHCTBHS, UMITYJIbC-
HBII 1TUGPOBOM XpoHOMETD: HYHKIIMOHATBHAS CXeMa, IPUHIIAI padOThI, TOTPEITHOCTH.

12. udposoii u3MepuTeNb pa3HOCTU (a3, SIEKTPOHHO-CYETHBIN YacTOTOMED, LU(POBOMH U3MEPUTEIH
napametpoB RLC: hyHKIIMOHANBHAS cXeMa, IPUHIUIT PabOThI, MOTPEITHOCTH.

13. [udpo-ananorossie mpeoOpa3oBaTENU: CXEMBbI IIOCTPOCHUS, IPHHLIUT PaOOTHI.

14. Amnanoro-uudpoBbsie MpeoOpa3oBaTEIN: CXEMbI IIOCTPOCHHUSI, IIPUHIIUATI PAOOTHI.

ITo kypcy «IIpeoOpa3oBaHne U3MEPUTEIbHBIX CHTHAJIOBY»
1.  JIluHamMuyecKoe NMpeacTaBICHUE CUTHAIOB.
2.  Pa3noxxeHue NMEpUOIUYECKUX CUTHAIOB 10 OPTOHOPMHUPOBAHHBIM 0a3ucaM TPUTOHOMETpHYE-
CKHMX (DYHKIIHH.
3. ChexTpanbHOE MPEICTaBICHUE HETIEPHOAMYECKIX CUTHAIIOB.
4.  TlpoxoxIeHue 1eTepMUHUPOBAHHBIX CUTHAJIOB Yepe3 JIMHEHWHBIE LIeM — METO/IbI aHATN3a.
5. Meroasl aHanu3a HEMWHEHHBIX meneld. OTKINK HeTWHEHHOro Mmpeodpa3oBaress Ha rapMOHUYE-
CKU BXOJTHOW CUTHAIL.
6. IlpeoOpazoBaHKe CUTHAIOB MAPAMETPHUECKUMH LIETISIMH.
7.  Knaccudukanus TMHEHHBIX QUIBTPOB, METObI aHANIN3A PIEKTPUUECKUX CXEM (PHIIBTPOB.
8.  Cunre3 nuHEHHBIX GUIBTPOB 10 3amaHHONH AUX.
9. OunbTpel barrepBopra 1 YeObIeBa, MX CpaBHUTEIbHBIN aHAIH3.
10. /Iuckperusamnysi 1 BOCCTaHOBIICHHE KOHTHHYaJIbHOW CTPYKTYpPHI CUTHaJIOB. Pacder mapamerpos
TUCKPETU3AIHH.
11. uckpernoe npeoOpazoBanue Dypoe.
12. JluckpeTHas CBEpTKa U €€ MPUMEHEHUE B aHATTN3€ CUTHAJIOB.
13. Ilpumenenue z-mpeoOpa3zoBaHus IS aHAIH3a TUCKPETHBIX CUTHAIOB U (PUIIBTPOB.
14. Knaccudukanus undpossix ¢uiabTpoB. PexypcuBHble n HepekypcuBHble LID, ux cTpykTypa,
nepeaarouHas QyHKIHS.
15. OcHOBHBIC METO/BI CHHTE3a JIMHCHHBIX [U(PPOBBIX QUIBTPOB.

ITo xypcy «Texnosorust npu6GOpPOCTPOCHUSD)
1. Kpurepuu TOUHOCTH U3JENUN, UX BIUSHUE Ha MPOJIOJIKUTEIBHOCTh IPOU3BOJICTBA U CTOUMOCTD
TII. TexHonornyeckue HakToOpsl, BIUSIOLUIME HA TOYHOCTh U3AEITIHM.
2. Tlonstus Qu3mueckoi W reOMETPUIECKON B3aMMO3aMEHSIEMOCTH. BUIBI COOPOYHBIX pa3MEpHBIX
nene m meronpl ux odecnedeHus. Kmaccudukauus m 0COOEHHOCTH PETYIMPOBOYHBIX OINEpaLnit
cOOpKHU M MOHTa)Ka U3JIEIUHN MPUOOPOCTPOEHHUS.
3. Krnaccudukanus texHonorndeckux norpemHocreil. dusnueckas npupoja (akTopoB, BbI3bIBAO-
LIUX IIPOU3BOJICTBEHHBIE ITOTPEUIHOCTH.
4. TexHonoruss MUHAATIOPHBIX 1 MUKPOMUHHUATIOPHBIX M3enuil. TOHKOIUIEHOYHbIE TEXHOJIOTHH.
5. Mogenuposanue TII u ux ananus.
6. IlokazaTenu TEXHOJIOTMYHOCTH, ONPEAEICHUE YPOBHS M KOJIMYECTBEHHBIX MOKa3aTeneld TEXHOI0-
TUYHOCTU. TEeXHUKO-IKOHOMUYECKUN aHAJIM3 TEXHOJIOTHYecKoro mpoiecca. Beibop Bapuanta TII mo
ce0EeCTOUMOCTH.
7. CtpykTypa BpeMeHHBIX 3aTpar npu ¢yHkiuoHupoBanuu TII u dakTopsl, BIUSIONINE HA ITH 3a-
TpaThl. TeXHUYECKOE HOPMUPOBAHUE.
8. IIpoextuposanme TII mo mpuHIMITY UHTETpaul WM UG GEpeHIMANA OTIepaIHid, TePEX0I0B.
Bri6op ocnactku u obopynoBanus st TII.
9. OcHoBuble TexHONOrH4Yeckne nokymeHTHl TII. Conepxkanue nokymentoB TII (MapmpyTHbIE |
OIEPALMOHHBIE KapThl, ONIEPAllMOHHbIE 3CKHU3bI, TEXHOJOTHUECKHUE HHCTPYKLIMH U T.J.). TpeGoBaHus k
0(pOpMIIEHHIO.
10. Texnuueckas M TEXHOJOTMYECKas €AMHAs CHCTEMa IOJATOTOBKM MPOM3BOJACTBA H3JCIHA
(ECTTIII). ®ynkuuu, 3a1a4i 1 0COOEHHOCTH TEXHOJIOTHYECKON moAroToBky mpoussoactsa (TIIIT).

ITo kypcy « MUKpPO3JIeKTPOMEXaHUYECKHE CHCTEMbD)
1. Koncrpykunonnas 6aza MOMC. KpemHMii Kak KOHCTPYKIIMOHHBIN MaTepual.



2. YyBCTBUTENIBHBIC 3JIEMEHTHI IEPBUYHBIX TTpeodOpazoBatenciit MOMC. OceBble 1 MasTHHKOBBIE UD
MHUKPOMEXaHUIECKUX aKCEIePOMETPOB.

3. UyBCTBHTEIbHBIC AJIEMEHTHI IATINKOB JIaBJICHUS.

4. Tlpsimble mpeoOpa3zoBaTeId MUKPOIIECKTPOMEXAHHUECKUX CHCTEM.

5. OOpatHble MpeodpazoBaTeI MUKPOIICKTPOMEXaHUIECKUX CUCTEM

6. CTpyKTypHBIE CXEMbI U TIepeaTOYHbIe (PYHKIIMU MUKPOMEXaHUIECKUX aKCEIEPOMETPOB MPSIMOTO
W3MEpPEHUSI.

7. CTpyKTypHBIE CXEMBI U MepelaTOuHbIe (PYHKIIMH MUKPOMEXaHUYECKHX aKCEeIEPOMETPOB KOMITCH-
CallMOHHOTO THUTIA.

8. CrpyKTypHBIC CXEMBI H MEpeaToOuHbIe (PYHKIIMA MUKPOMEXaHHUECKUX JaTYUKOB JIaBJICHUS TIPS-
MOTO H3MEPCHHUS.

9. CrpyKTypHBIC CXEMBI U MEepeaTOYHbIC (DYHKIIMH MHUKPOMEXaHHUYECKUX JTATYNKOB JABJICHUS KOM-
MIEHCAI[MOHHOTO THIIA.

10. Texnomorunueckue mporecchl npu popmupoBanun MOMC (oObeMHass MHUKpOMEXaHHUYecKas 00-
paboTka, rryboKoe peakTUBHOE HOHHOE TPaBJICHUE, TOBEPXHOCTHAS MUKpOMEXaHHUecKasi 00padoTka,
LIGA-TexHoMOTHS ).

Ipunoxenne 4 — IllpumepHbie 3a1a4n (IPAKTHYECKHE 3aJaHMS) K BCTYNUTEJbHbIM HC-
NBITAHUAM

du3nyecKre 0CHOBDI MOJIYy4YCHUSA l/lH(l)OpMaIII/II/I

1. @ynkuus npeoOpa3oBaHus naTunka nepememenuii U=2X (ex. m3mepenus: x — MM, U — Bosbr).
[Ipu 3HaueHun n3mepsieMor BemmuruHbl X=0,5 MM BbIXOHOU curHan paBen U=1,05 B.

Omnpenenure: 1) aOCOMOTHYIO MOIPEUTHOCTh B €IUHHUIAX BBIXOJHON BEJIUMYMHBI; 2) aOCOIIOTHYIO
MOTPEUIHOCTh B €MHUIAX BXOJHOW BEIMYMHBI; 3) OTHOCHUTENIbHYIO HOIPEIIHOCTh U3MepeHus; 4)
IIPUBEICHHYIO [IOTPELUIHOCTh U3MEPEHUS MPU AUANIAZ0HE Xmax= MM.

2. Konpencarop, 3aN0JHEHHBIA AUANIEKTPHUKOM C TUDIIEKTPUYECKON MPOHUIIAEMOCTBIO € = 2, Te-
psieT 3a Bpemsl T = 3 MUH. IIOJIOBUHY 3apsiaa. CunTas, 4To yTedka 3apsia MPOUCXOIUT TOJIBKO Yepes
JUDJIEKTPUK, BEIYUCIIUTE €r0 YACIBHOE COIPOTUBIICHUE.

3. JIBa tepmopesucropa Ri(0) u R2(0) ¢ TemneparypHbiMu KO3 UIIMEHTAMH COTPOTUBIICHHUS 01
= 5.10° 1/°C u 0z = 2:10"° 1/°C COCIMHEHBI MOCIEI0BATEIBHO. Onpenenure TeMnepaTypHbIid KO-
3G GUIMEHT CONPOTUBIICHUS IeTH, eciu npu Temmeparype 0p = 0°C conmpoTHBIIEHHS TepMOpE3U-
cropoB paBHbl R1(0) = R2(0).

4. Jlnd MHAYKIHMOHHOTO M3MEPUTENBHOrO Mpeodpa3zoBaresst BHUOPOCKOPOCTH OIPENeINTE MAKCH-
MaJIBHYIO CKOPOCTh CHHYCOUIAIbHON BUOPAINH, €CIIM aMIUIUTY/a ¥ 9acTOTa BUOpAIIMHA COOTBETCT-
BeHHO paBHBL: Xy = 0,1 mm, f =1 k[

5. KakoBa 1omkHa ObITh CKOPOCTh BpallleHHs! MJIOCKOH KPYIJIOH KaTyIIKU CPeTHUM JUaMETPOM
D=50 MM u unciaom BuUTKOB W=200, 4TOOBI IIpH BHEIIHEM MEPHNEHAUKYIIPHOM MAarHUTHOM II0OJI€
unaykiueit B=0,5 Tn B velt unayuupoanack 3C aMIIuTy10i €max=5 B.

6. OmpenenuTh HampaBIeHHE W 3HAUYCHUE | \
MOMEHTa, pa3BUBAEMOI'0 MAarHUTO3JIEKTPU- || ||
4yeckuM npeoOpazoBaTeneM (puc.) MpH Mpo- N
TEKalIeM B KaTyllke Toke, paBHOM =200 _=
MA, ecimu wHAYKOHMS B 3azope B=0,4 Tmn, S
Yyuca0 BUTKOB KaTymku W=500, mmpuHa N — —
marauta 1=10 mm, rmuaa maraura l,= 17 MM, /
JUTHHA BO3yITHOTO 3a30pa 6=3 MM.




Ipuxkaagnass MexaHmka

1. Crynenuarslii crepskens Harpyxen cunamu Fi=13 xH, F,=8
kH u F3=29 kH, nelictByromue Baoib ocu Opyca. JIeBbiit KoHeI
Opyca *xecTKo 3akperuieH. [lmomane monepeyHoro ceueHus npa- T A
BOTrO ydacTka Opyca paBHa A=20 cM?, a neoro A;=0,5A=10 4 Sl O _
oM. Mopayne TpPONOJBHOW YIPYrOCTHM OJIMHAKOB MU DPAaBEH
E=2x10"" H/M% OnpenenuTh BHYTPEHHHUE CHIIOBBIE (DaKTOPHI Ivt | Im i | Im | Im
IIPU IPOCTOM HarpyxeHuu. [locTpouTs 31opsl HOPMAIBLHOM CH-
Jbl 1 HOPMAJIbHBIX HAIpPSKEHUU TPHU PACTSKEHUU U CXKATHUU.
Omnpenenutb abCOMIOTHOE U3MEHEHUE JIIMHBI MPU 3aJaHHON Ha-

b
ia::

Ipy3Ke.

2.Bbajka Ha IByX MIApHUPHBIX OMOPaX HArpy’KeHa Mapoil cui M 4 M,
(cocpenorouenubiMu MoMeHTamMu) M1=10 kHm u My=15 kHwm,

paBHOMEpHO pacmpeiesieHHol Harpy3koi (1=5SkH/m (,=8xH/m. Lo i S .
Jlnuaa ydactkoB a=b=c=1M. OnpenenuTs BHYTPSHHUE CHIIOBBIC L 77 o L. |
(bakTOph! B MONEPEUHBIX CEUCHUSIX Opyca pH MPOCTOM Harpy-

xeHuu. [loctpouts smropsl n3rubdaromero Momenta M(x) u no- a b c

MEPEYHON CHIIBI.
JIeKTPOTEXHUKA
1. Onpenenuth BHYTPEHHEE COMPOTHBICHUE UCTOYHUKA SHEPTUH, €CITU IIPU CONPOTUBICHUH HATPY3KU

Ru1= 200 Om gepe3s Hee nporekaer Tok 0,8 A, a mpu yMEHBIIICHHH COTIPOTHBIICHUS HATPY3KU 10 Rp=
100 OmM Tok uepe3 Hee Bo3pacTaet 10 1,5 A.

2. HenmuHeHbIE COMTPOTUBIICHUS HMEIOT BOJIBT-aMIIEPHBIC XapaKTe- O ()

) p p p Ay \:Aj;
puctuxu |, =aU* +2abU, |, =2aU . Ilpu kakom nanpsixe-
HUH UX AU PepeHInaTbHbIe COTPOTUBICHUS OyIyT PaBHBI? [Ir
3. Ilokazanus npubopos (puc.): [41=1,8 A, 1A3=2,5 A. L
Haiiti nokasanus amnepmerpa Aj. C

OcHOBBI ABTOMAaTHYECKOI'0 YHunpaBJi€cHUsA

1. ITepenatounast GyHKLHS HMECT BUI \ (s) = w . OnpenenuTs ycaoBUe yCTOWIMBOCTH
S°(A+T,S)

3aMKHYTOW CHCTEMBI.

2. OnpenenuTh PeakIuio CUCTEMbl Ha EAMHUYHOE CTYIIEHYaTOe BO3/ICUCTBHUE, €CITU TIepeIaTouHas

k

dynxuus mmeer Bug W (S) = m .

k k
3. Tpu 3Bena ¢ nepenarounsivu Gyrxumava: W, (8) = —2—: W, (s) = K,; W;(s) = — 3
Ts+1 s(T,s +1)
COEJIMHEHBI TTocIeI0BaTeNbHO. HaiiiuTe mosHyro nepeaaTounyro GyHKIHMIO CHCTEMBI U KO3()(QUIIHEHT
nepeiayy B CTaTUKE U Ha 0ECKOHEYHO OO0JIbINO YyacToTe.

4. B COOTBETCTBUM CO CTPYKTYPHOI cXeMOM ciensiient cucre-
MBI (pHUC.) HAWIUTE TIOJTHYIO TEepelaTOuHy0 (QYHKIHIO CIe/s- XB Q> w, b w, )y
1€l CUCTEMBl U OXapaKTEpU3yHTE CUCTEMY C MO3ULIMH TUIIO- -
BBIX 3BEHBbEB TCOPUHU yIpaBiieHUs. Paccuuraiite cTaTHUeCKUn

W3 [€——




ko> durment nepenaun. [epenarounsie Gpynkumn 3senbes pasusi: W, (S) = T—ll; W, (s) =k,;
S+
1

W; (S) =k;. ITapamerpst mepenatounsix dynkuuii pasaer: ki = 0,01; k, = 50; ks = 1; T1 = 0,01 c.

Hpeoﬁpa303a}me H3MEPUTEC/ILHBIX CUT'HAJIOB

1. Haiinure nepeaarounyio GyHKIUO (GUIBTPA B BHIE MACCHBHOTO Ye- L N, o
ThIpexmnoiarocHuka (puc.) npu Ry = 1 kOwm, C = 500 a®. [TocTpotite Jo-
rapu(pMUUECKYI0 aMILIUTYIHO-YaCTOTHYIO XapakTepucTuky. Ilomexy B Usx T Unx
KaKOM YaCTOTHOM JIMana3oHe MOJaBIIseT Takoi GpuibTp?

2. Haiinute mepenaTovyHyr0 (yHKUIMIO aKTUBHOTO (HIBTPa C R,
Ha UCaIBHOM ONEPAllMOHHOM YCHIIUTENE (PHC.) IpU

R; =500 Om, Rz = 10 kOm, C = 0,5 mx®. [Toctpoiite Jiora-
puQMUYECKYI0 aMIUIUTYAHO-YaCTOTHYIO XapaKTEPHCTHKY. - D
OxapakTepu3yiTe OCOOCHHOCTH 3TOTO YETHIPEXIIOIIOCHUKA

UBX R
1
u  NOpCJIOKUTE €TI0 IMPHUMCHCHHC B I/IH(i)OpMaI_[I/IOHHO' I _E +

U bIX

HU3MCPUTCIIbHBIX /M YHOpaBIAIOIMIKUX CUCTEMAX.

3. Hapucyiite rpaduk crekTpajJbHON IJIOTHOCTH CUTHala Ha BBIXOJIE M3MEPHUTENs C MepelaTOYHOMN
¢byHKIMEH B BHIE alleprHOAMYECKOTO 3BEHA IIEPBOTO MOPSIKA, €CIIM HA BXOJE JACHCTBYET CIy4YailHbIH
CTaLlMOHAPHBIH MpoLecC ¢ KOPPESIIMOHHON PyHKIMeH, paBHOM O-pyHkuu upaka.

4. Hapucyiite (kauecTBEHHO) rpaguK CIEKTPaIbHOM MIIOTHOCTH CUTHANIA HA BBIXO/E (DUIbTPa HUKHHUX
yacToT barTepBopTa BTOpOro nopsijaka, €Ciii Ha BXOJIE ICUCTBYET CTAIlMOHAPHBIN OB HTyM.

KOMHI)IOTeprIe TEXHOJIOT'UHA B HpHﬁOpOCTpOCHHI/[

1. B nmporpammuoii cpege Matlab BeiBectn 1 opopmuts rpaduk GyHKIHH:
3sinx — cos?x,x < 0

y = 3V1 + x?
—, x>0
Iniiix + 5)
3ajaTh HBET JUHUHU — 3€JICHBIM, THIT MapKepa — KPyT.

2. B nporpammuoii cpene Matlab chopmuposars BexTop A mmnoi L=18, cocTosmuii U3 caydaiHbIX
YHUCEJ PABHOMEPHO paclpeeseHHbIX B Auana3zoHe oT -10 go 10. Haiftu cymmy MONOXKUTENBHBIX 3J1€-
MEHTOB MacCHBa, CTOSIIIUX HA MECTaX, KPaTHBIX 5.

3. CocraButh mporpammHsbIi ko B Matlab, cootBeTcTByrOmMi MO€IH U3MEPUTEIHLHOTO YCTPOICTBA,
peanmnzoBanHoii B Simulink. Hactpoiiku 6:10K0B, IpHBECHBI HA PHCYHKE.



'y

Randon
Numher?

M

Transfer Fcnd

Fine Wawez

Random Humber

Block Parameters: Random Number1

Output & nomally [G auzsian] distributed random signal. Output is
repeatable for 8 gven seed.

23+1 > 1 > I:I
4z2425+41 1.53+1
Transfer Fong Gcope2

Sine Wave

Output a sine wave where the sine lppe determines the computational
techmique used. The parameters in the bwo bypes are related through:

Samples per period = 27pi / [Frequency ™ Sample time]
Mumber of affzet zamples = Phase * Samples per period / [27pi)

Uze the zample-bazed zine type if numernical problems due ko running faor
large timesz [e.q. overflow in abzolute time] ocour,

4. B nporpamMmmHoM komiuiekce T-flex BeimonauTh npoektupoanue 3D mozenu, npencraBieHHON Ha

PUCYHKE:

Parameters
Mean: Parameters
5 Sine type: | Time based -
Y arance: Amplitude:
B 8
Initial zeed: Bias:
[ 55
Sample time: Frequency [rad/zec):
o #pi
|v Interpret vector parameters as 1-0 Phase [rad]:
piA0
aE | Cancel Help Apply ‘ Sample time:
0.0

Iv Interpret vector parameters as 1-0

QK | Cancel | Help |

IMpuioxenne 5 - Pekomenayemast Jiureparypa
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15.04.05 «KOHCTPYKTOPCKO-TEXHOJOTNYECKOE 00ecneueHue
MAIINHOCTPOUTEILHBIX MPONU3BOICTB
nporpaMMa MarucTparypbl « TexHoJ0rusg MAIINHOCTPOCHHUSD)

O61mme TpedoBaHMs

B coorBercTBUM ¢ TOKyMeHTaMH, yTBep:KIeHHbIMU pekTopoM HITY: «lIpaBuna npuema Ha
o0y4yeHue 1o o0pazoBaTeIbHBIM IPOrpaMMaM BbICLIEr0 00pa3oBaHMs — IporpamMmamM OakalaBpuara,
IIporpaMMaM CIEeNUaINTEeTa, IporpaMmMaM Marucrparypsl B HukeropoJackuil rocyaapcTBEHHBIH TeX-
Hu4ueckuil yuuBepcutet uM. P.E. AnekceeBa», MeToandeckoi HHCTpYyKIuen «O mopsijake NpoBeICHU
KOHKYPCHOT0 0TOOpa B Marucrparypy yHUBEPCUTETa», BCTYIHUTEIbHbBIC UCIIBITAHUS IPOBOATCS B BU-
7€ MEKIUCLMILUIMHAPHOIO 3K3aMEHa 10 COOTBETCTBYIOIEMY HAIIPaBJICHUIO MOJATOTOBKM MarucTpary-
pbl. BeinmyckHMKaM y4eOHBIX 3aBEACHUMN, UMEIOLIMM JTOKYMEHT T'OCYAapCTBEHHOr0 00pa3la O BbICIIEM
00pa3oBaHNH, MOJTYYMBIINM BBICIIEE 00pa3oBaHKE IO HANPABICHUIO, COOTBETCTBYIOLIEMY M30paHHO-
My HaIPaBJICHUIO MaruCTEPCKOM MOATOTOBKH, B KaYECTBE BCTYINUTEIBHOIO UCIIBITAHUS 3aCUATHIBACT-
Csl pe3ynbTaT BBITYCKHOW KBanu(ukannoHHoil paborsl (BKP). BerynurenbHble MCIBITaHUS MPOBO-
JSITCS OJTHOBPEMEHHO Ha OI0JKETHBIE MECTa M Ha MECTa C [OJHBIM BO3MELICHUEM 3aTpaT.

MexIuCUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COTJIACHO PACIIMCAHUIO BCTYNUTEIBHBIX UCIIbITA-
HUll, yTBepkAeHHBIX [IpencenareneM oTOOPOUHOM KOMHCCUU MHCTUTYTA, pe3yJbTaThl 3K3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUN JIEHb.

BerynurenpsHoe UCIBITAHUE B BUJE MEXAUCHUIIIMHAPHOTO 9K3aMEHA IIPOBOJUTCS B IICBMEH-
HOM opme. [IpomomkuTensHOCTD dk3aMeHa coctapisier 180 MunyT.

DK3aMEHALMOHHBIN OMIIET conepKUT 4 (deThipe) BOIpoca, U3 KOTOPBIX MEPBbIi U BTOPOi TEO-
pEeTHYECKHE BOIPOCH — 110 AUCLMITIIMHAM, BKIOYEHHBIM B [IEPEUEHb M0 MOJArOTOBKE K MEXAUCLMILIN-
HapHOMY 3K3aM€Hy, TPETHI M 4ETBEPTHIN 3aJaud — IO JUCLUUIUIMHAM, BKJIIOUYEHHBIM B IIEPEUYEHB 110
MIOJITOTOBKE K MEXAUCLUITIMHAPHOMY IK3aMEHY.

OTBeThl Ha KaX/bli BOIPOC OQOPMIISIOTCS Ha NPOIITAMIIOBAHHBIX JIMCTAX U CHAIOTCA OTOO-
pouHoil koMuccuu. [IpoBepka caHHBIX pabOT OCYIIECTBISIETCS SK3aMEHAIIMOHHON KOMHUCCUEH, B CO-
CTaBE TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PEILIEHUE O BBICTABJICHUN OLIEHKH.

Ornenka ypoBHSI 3HaHMI Ha dKk3aMmeHe ompenensercs o 50-6ammeHoii cucreme (IIpunoxenue
14.2 Tlopsiaka npoBe/ieHHsT KOHKYPCHOTO OTOOpa B MarucTparypy yHHBepcHTeTa). JlomymieHHBIMU K
YYACTHIO B KOHKYPCE CUMTAIOTCS TIOCTyNaromue, Habpasime He MeHee 30 6amios.

[Tocne npoBeneHUsT MEXAMCLUUIUIMHAPHOTO 3K3aMEHa KOMHUCCHs YCTaHABIMBAET aOCOIIOTHBIE
3HAYEHUS PEUTUHIOBBIX MTOKa3aTeNel Mo KaXkJOMy KaHIUAaTy:

Bune! o11eHOYHBIX CPECTB

AGCONFOTHBIE
3HAYEHNS

N
MTOKa3aTels

EaJ'IJ'IBI, IOJIYUYCHHBIC HA BCTYIIUTCIIBHOM 5K3dMCHC

! banbl 3a BBIMYCKHYIO KBaJIM(UKAIIMOHHYIO paboTy™
5 bannel 32 MHAWBUYalIbHBIE JOCTHXKEHHS 110 HAIIPABJICHUIO MOJITOTOBKH
(moptdonmo)**
Cpennuil Oanin 1Mo OLEHKaM JUCHMIUIMH, KYpPCOBBIX PabOT (MIPOEKTOB) U
3 NPaKTHK, BKIIOYEHHBIX B MPHJIOKEHHUE K JUTUIOMY O BBICIIEM 0Opa30BaHUU

U o kBanudukarmu (ymHooxcennwiil Ha 10)

WTOoroBeiii peNTUHIOBBIN IOKA3aTENb KAaHAUAATA COCTABIISIET

* — 1. 4.2 Tlopsimka mpoBeJICHHS] KOHKYPCHOTO OTOOpa B MarucTpaTypy YHHBEPCUTETA
** — [Ipunoxenne 14.3 Tlopsinka npoBeneHNs KOHKYPCHOTO 0TOOpa B MarucTparypy yHUBEPCUTETa

Ha ocHOBe KOHKYpPCHOIO CIHCKAa B 3aBUCUMOCTH OT KOJMYECTBA BBIJCICHHBIX MHCTUTYTOM
MECT Ha KaXXJIyl0 MPOrpaMMy MarucTpaTypbl OTOOPOYHOI KOMUCCHEN MHCTUTYTa ONPEIENIOTCs KaH-
JMJIATHI, IPOLIEIIINe KOHKYPCHBIH 0TOOp M Mo yIexallie 3a4iucieHlIo Ha o0ydeHne B Marucrparypy.



OCHOBbBI TEXHOJIOI'MN MAIINIMHOCTPOEHUA

1. MamHa u ee ciryxeOHoe Ha3HAuCHHE.

2. IIpou3BoACTBEHHBIN U TEXHOJOTUYECKH mporecchl. CTPYKTYypa TEXHOJIOTUYECKOTO Mpoliecca.

3. DJeMeHThI TeXHOJOTHYECKOro mpoiiecca (oneparus, Nepexoi, Mpoxo/, YCTaHOB, MO3HUIMS U Jp.) U
UX KpaTKasi XapaKTepUCTHUKA.

4. Tunpsl MalIMHOCTPOUTENILHBIX MTPOU3BOJICTB M X KpaTKas XapaKTEepPUCTUKA.

5. Bunaer opranu3zaiuu npou3BOACTBEHHBIX MPOIIECCOB (IOTOYHBIC U HEMOTOUYHKIE). MIX 0coOeHHOCTH.
6. [IpyHLIUIIBI TOCTPOCHUS TEXHOJIOTHYECKUX IMpolieccoB (auddepeHuanus 1 KOHIEHTpaIus onepa-
nuii). X cyTs.

7. KauecTBO ¥ SKOHOMUYHOCTh MalIuHbl. OCHOBHBIE IMOKA3aTEIN KauyeCTBA U SKOHOMUYHOCTH.

8. Tounocte aeranen. TouHocTh MamuHbl. [lokazarenu TOUHOCTH.

9. MeToapl JOCTUKEHHSI TOYHOCTH 00paboTKU. MeToa MPOoOHBIX XOJ0B U MPOMEPOB: CYTh, TOCTOUH-
cTBa 1 HeJocTaTku. O6IaCTh HUCTIONb30BAHMUS.

10. MeTonbl JOCTHXKEHHSI TOYHOCTH 00pabOTKH. MeETOoJT aBTOMAaTUYECKOTO TOJMyYeHUs] pa3MepoB Ha
HACTPOEHHBIX CTAHKAX: CYTh, JOCTOUHCTBA U HelocTaTkH. O0IacTh UCTIOIB30BAHUS.

11. Cucremarnueckre OrpemrHoCcTd 00pabOTKU: BUIBI, IPUIUHBI BOZHUKHOBEHUSI.

12. XKecTKoCTh TEXHOJIOTHYECKON CUCTEMBI U MOJIATIMBOCTh. OCHOBHBIE ITYyTH YBEJIUYEHUS )KECTKOCTH
TEXHOJIOTUYECKOW CUCTEMBI.

13. CyyaiiHple morpenrtHoctd 00pabOTKU ¥ MPUUYUHBI KX BO3ZHUKHOBEHUSI.

14. 3akoHsbl paccesiHus (pacnpeneneHus) pa3MepoB.

15. Oburee (cymmapHOe) paccessHHE pa3MepOB 3ar0TOBOK U 00IIast MOTPEIIHOCTh 0OPaOOTKH.

3anaum

1. JlaTh Ka4eCTBEHHYIO OILICHKY TEXHOJOTWYHOCTH BAPUAHTOB KOHCTPYKTHBHOTO O(OpPMIICHHUS
3IIEMEHTOB JieTajel (pUCYHOK 1).

)P
1B

2. YKa3aTh Ha3HAUYeHHUE MPHUBEICHHBIX HA PUCYHKAX a U O (pUCYHOK 2) 3JIeMEHTOB PUCIOCOOICHUH,
CJly4ad MCIOJIb30BaHUS U MPEIbsBIsIEMble TPEOOBaHUS.
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Pucynoxk 2



3. B xoze uccrnenoBanus TOYHOCTH 00paOOTKH OBLITN MOCTPOEHBI KPUBBIE HOPMAIBLHOTO pacmpeere-
HUs (CM. pUCYHOK 3- a, 0, B). JlaiiTe 3aKkiIfoueHre O BOZMOKHOCTH (MM HEBO3MOXHOCTH) 00pabOTKH
3aroTOBOK 0€3 Opaka B Ka)KIOM M3 CITy4aeB:

M, —uacmoma; T —oonyck, mm; L, —mexywuii pazmep, Mm, @ — none paccesiHus;

o —cpedHee Kea()pamumlteCKoe ONIKJIOHEHRUE .

mi mi mj
i
# T | T T
! Li wy L ! Li vy f | L,
o=*3c o=*30 o=%3c
a 0 B
Pucynok 3

4. Jlns oneparuu o0paboTku moBepxHocTel B u I pazpaborars cxemy 0a3upoBaHUs JAMCKA, O0SCIICUH-
BAIOIIYIO MOJTyYEHHE pa3MepoB a U b, 3a1aHHbIX HA PHUCYHKE 4.

Pucynok 4
MATEPUAJIOBEJIEHUE

BnusiHue yriiepojia v NOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTAJIN.
VYrnepoaucTas v JerupoBaHHas KOHCTPYKIMOHHAS cTainb. MapKupoOBKa, IPUMEHEHHUE.
CrpyKTypa, MapKupOBKa U IPUMEHEHUE YYT'YHOB.
HNHcTpyMeHTalIbHBIE CTa. MapKUpOBKa, IPUMEHEHHE.
Kapocroiikue cranu u criassl. X npumenenue.

HepkaBeromue cranu. MapkupoBka, IpuMEHEHHE.
Knaccugukarus BU10B TepMUYECKOH 00pabOTKH.

Cnoco6n1 3akanku. OOpaboTKa CTau X0JI0I0M.

[TemeHnTanusi, a30TUPOBaHNE U LIMAHUPOBAHUE CTAJIN.

0. AmoMuHMIA 1 ero crutaBbl. MapKUpOBKa, IPUMEHEHHE.

11. Menp u ee craBbl. MapKupoBKa, IPUMEHEHUE.

12. Marnwii 1 ero cruraBel. MapKkupoBKa, IPUMEHEHHE.

13. Cocras, kiaccudukaims 1 CBOHCTBa IIacTMacc.

HRoOoo~NoOa,rwNE



3anauu

1. BeiOpaTb MapKy cTajau Ajsl H3rOTOBJICHUS LIECTEPHU aBTOMOOMIILHOM KOPOOKH mepeaay.

2. BeiOpath pexuMbl TepMUYecKOi 00paboTKu aist cBepia u3 cranu 9XC.

3. BeiOpaTh peKUMbl XUMHUKO-TEPMUYECKONH 00pabOTKH M TEPMUIECKON 00pabOTKHU IMIECTEPHU U3 CTa-
mu 20X.

4. BolOpaTh TEKCTOJUT JIJIs1 U3TOTOBJICHUS BKIIABIIICH MOAIIUITHUKOB CKOJIBKEHHUS.

5. BoiOparp Mapky MaTepuana JUIs M3TOTOBJICHHS KOpIyca MPHUCIOCOOJICHHS, NMPUMEHSEMOrO MpH
¢dpesepoBanuu yyryna CY20.

6. BpiOparh Mapky marepuana U PEKHUMbl XUMHKO-TEPMUYECKOW OOpaOOTKHU JUisi OBICTPOCMEHHOMN
KOHJIYKTOPHOMU BTYJIKU.

7. BoiOpaTh MapKy MaTepuaia U peKHMbl XMMHUKO-TEPMHUECKON 0O0pabOTKHU AJisi KOpIlyca aBTOMO-
OUIIBLHON KOPOOKH Tepead.

TEXHOJIOI'USA MAIIMHOCTPOEHUSA

1. HcxonHble 1aHHbBIE, TIOCIEIOBATEIBHOCTD U CO/IEP/KaHUE OCHOBHBIX 3TAllOB IPOEKTUPOBAHUS TEX-
HOJIOTHYECKUX MPOIIECCOB.

2. Mexanuueckas 00paboTKa HapyKHBIX LMJIMHIPUYECKUX MOBEPXHOCTEH: MOCIEe10BAaTENbHOCTh 00-
paboTku, 000pyI0BaHUE, PEKYLIHA U MEPUTEIHHBIN HHCTPYMEHT.

3. Mexanuueckas 00pab0TKa Hapy>KHBIX IMJIMHAPHUUECKUX ITOBEPXHOCTEN: PeKUMBI 00pabOTKH, pac-
9YeT OCHOBHOTO BPEMEHH, KOHTPOJIb.

4. MexaHnndeckas o0paboTKa OTBepCTH. TeXHoorn4eckas 1mnocjie0oBaTeIbHOCTh B 3aBUCUMOCTH OT
TOYHOCTH, KOH(QUTYpAIIH U TIyOHMHBI OTBEPCTHI. TeXHOIOTHYECKOe OCHAIICHUE, PEKUMBI 00paboT-
ku. KOHTpOIb OTBEPCTHUIA.

5. Mexanudeckas 00paboTKa IUIOCKUX MOBepXHOCTEeH. OOIACTH 1eIeco00pa3HOro MPUMEHEHHS Me-
T0J10B 00paboTKH. KOHTPOJIb MI0CKUX MOBEPXHOCTEH.

6. MeTtomp! moydeHus pe3b00BhIX MOBepXHOCTEH. CpaBHHUTENBHAS OLEHKA METOJIOB.

7. Hapesanue HapyxHbIX pe3b0. TexHomoruueckas ocHacTka. KOHTpoib HapyX HbBIX pe3bOOBBIX MO-
BEPXHOCTEM.

8. IlomyueHue BHyTpeHHHX pe3b0. TexHonorndeckas ocHacTka. KOHTpoJIb BHYTpEHHHX pPe3bOOBBIX
ITOBEPXHOCTEH.

9. TlomyueHue pe3pOOBBIX MOBEPXHOCTEH IUIACTHUECKUM JedopMupoBaHHeM. TexHojgoruyeckas oc-
HacTKa. KOHTpoJb pe3b00BBIX MOBEPXHOCTEH.

10. CpaBHUTENbHAS OLIEHKAa METO/0B 00pabOTKU 3yObeB 3yOUaThIX KOJIEC, IUTMLEBBIX M IIMOHOYHBIX
noBepxHocTel. KOHTpoJb 3y0uaThiX, IUIMIIEBBIX U HITTOHOYHBIX TOBEPXHOCTEH.

11. O6paboTku 3yObeB 3yOUaThIX KOJIEC, IIJIUIEBBIX M HIMOHOYHBIX TOBEPXHOCTEH METOAOM KOIUPO-
BaHMUSI.

12. O6paboTku 3yObeB 3yOUaThIX KOJIEC, IUTMLEBBIX U MIMOHOYHBIX TOBEPXHOCTEH METO0M OOKATKH.
13. MeToabl OTIENKH MMOBEPXHOCTH 3yObeB 3y09aThIX KOJIEC.

14. Metonbl 00paboTKH (PaCOHHBIX MTOBEPXHOCTEH B 3aBUCUMOCTH OT KOHCTPYKIIMU, TOYHOCTH U rada-
putoB netaneil. KoHTponb (acOHHBIX MOBEPXHOCTEH.

15. IIpenBaputensHas 06paboTka pacoHHBIX MOBepxHOCTEeH. OOopyIOBaHKE, PEXYILIUH HHCTPYMEHT.
16. ®ununHAsS 00paboTKa HacoOHHBIX MOBepXHOCTEH. OOOPYI0BaHNE, PEKYIIHA HHCTPYMEHT.

17. TexHonoruueckue MeToabl (POPMUPOBAHUS MIOBEPXHOCTHOI'O CIIOS JieTajel MalliH IIaCTUYECKUM
nepopmMupoBaHrueM. JJoCTOMHCTBA M HEJOCTATKU, 001aCTh IPUMEHEHHUS.

3anaum
1. BBIMOTHUTE ACKU3 TEXHOJIOTHYECKON CXeMbl (DMHUIITHOTO Mepexo/ia Mpu 00paboTKe HaApyKHOM
[WIMHIPUYECKON TTOBEPXHOCTH C YKa3aHHWeM 0a3, TIaBHBIX M BCIIOMOTATENBHBIX pabOuuX JBHIKEHHMA

(prCyHOK 5).
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2. BBIMOIHUTD 3CKU3 TEXHOJIOTUYECKOM CXeMbl (PUHUILHOTO Mepexo/ia Mpu 00paboTKe Hapyx-

HOW IUIVMHAPUYECKON MOBEPXHOCTH C YKa3aHWEeM 0a3, TTTaBHOTO M BCIIOMOTATEIHHOTO pabovmx JBU-
KeHU# (PUCYHOK 6).
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Pucynok 6

3. BBITIOTHUTH 3CKHU3 TEXHOJIOTHYECKONW CXEMbl MHOTOPE3IIOBOM TOKApHOW 00paboTKH (PHUCYHOK
7) A citydasi UCTIOJIb30BAHMSI B KAUeCTBE 3arOTOBKH KPYTJIOro COPTOBOTO MPOKaTa.
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Pucynok 7

4. BBIMOTHUTB 3CKU3 TEXHOJIOTUYECKON CXEMBbI MHOTOPE3II0BOM TOKAPHON 00pabOTKH IS CITy-
Yasi KHCTPYMEHTAIBHOM HaJIaIKH 110 JUTHHE HanOOJIbIIel CTyIeH: Baia (PUCYHOK 8).
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Pucynok 8

5. BBINOJHUTH 3CKU3 TEXHOJIOIMUYECKONW CXEMbI MHOI'OPE310BOI TOKapHONH 00pabOTKHU IS CIIy-
Yasi MHCTPYMEHTAIBHOW HaJIaIKH 110 JUIMHE HAMMEHbIICH CTYIIeHH Baia (PUCYHOK 9).
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6. [lepeuncnuTh MPU3HAKK HETEXHOJIOTMYHOCTH KOHCTPYKIMH JICTAIN C TOYKH 3PEHUS MPOBEJIe-
HHS MEXaHHYECKOW 00paboTKH 1 KOHTPOJIs (prucyHOK 10).
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Pucynoxk 10

7. BBIMOTHUTH H3CKWU3 TEXHOJIOTHYECKON CXeMbl (UHHUIIHOTO Iepexona mpu o0paboTke

BHYTPEHHEH IMJIMHIPUYECKONH TOBEPXHOCTH C yKa3aHWeM 0a3, TJIAaBHBIX M BCIIOMOTATEIbHBIX
JBIKeHuH (prucyHok 11).
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8. [lepeyrcuTh MPU3HAKU HETEXHOJOTUIHOCTH KOHCTPYKIIMH JIETAIA C TOYKH 3PCHHSI POBEJIC-
HUSI MEXaHHYECKON 00paboTKH (PHUCYHOK 12).
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Pucynok 12

9. IlepeuncinTh MPU3HAKK HETEXHOJIOTUIHOCTH KOHCTPYKIIUH JIETATHN C TOYKHU 3PEHUS TPOBEIe-
HHS MEXaHHYEeCKON 00paboTku (pucyHOK 13).
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Pucynok 13 16 Crainb, 28...32 HRC

A
Y

10. ITepeuncnuTh BO3MOXHBIE METOJIBI TIOTYUEHHS PE3b00BOI TTOBEPXHOCTH (PUCYHOK 14).
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11. Ilpennoxuth MeToa 00pabOTKU pe3b0OBOI MOBEPXHOCTH B YCIOBUSAX E€AMHUYHOTO MPOU3-
BoJicTBa (pHCYHOK 15).
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Pucynok 15
3ATOTOBUTEJIBHOE MPOU3BOACTBO

1. TIpomykiusi IpOKaTHOTO MPOU3BOCTBA.

2. Jlutee B 0007109KOBBIC POpMBI. OpraHu3amus TEXHOJIOTHIECKOTO MPOIIECCca H3TOTOBIICHUS JTUTCH-
HOM (hopMBbl. XapaKTepUCTHKA OTIUBOK.

3. TIpeccoBanme. OpraHuzanusi TEXHOJOTHUECKOTO IpPOIlEcca MpeccoBaHMs. MeToabl MpeccoBaHUs
METAJIJIOB.

Bonouenne. CymHOCTh ¥ OpraHu3aiis TEXHOJIOITMYECKOTO MpoIiecca.

O6paboTtka MeTay1oB 1aBiaeHreM. CocoObl MPOKATKH.

OcCHOBHBIE OTPEJIEICHHS JINTEMHOTO MPONU3BO/ICTBA.

Tunel NpOU3BOJICTBA U UX XAPAKTEPUCTHUKA.

Jlutbe B mecuaHO-INIMHUCTBIE popmbl (OpraHuzaius TEXHOJIOTHYECKOIo Mpoliecca U3rOTOBICHUS
TUTeHHON (hopMbl). XapaKTepUCTUKA OTIUBOK.

9. Jlutbe Mo BHILIABISIEMBIM MozesiM (OpraHu3amysi TEXHOJIOTHYECKOTO TPOIecca M3TOTOBJICHUS
TUTEeHHON (hopMbl). XapaKTepUCTUKA OTIUBOK.

10. Jlutee B kokmiIh (OpraHu3aiusi TEXHOJIOTHYECKOTO MPOIlecca U3TOTOBJICHUS OTIMBKH). XapakKTe-
PHUCTHKA OTIMBOK.

11. JIutbe mox maBnenneM (OpraHu3anusi TEXHOJIOTHYECKOTO MPOIECCa U3TOTOBJICHUS OTIMBKH). Xa-
pakTEepUCTHKA OTJINBOK.

O No gk

3agaun
1. PacmudpoBath 0003HaueHHE TOYHOCTH OTIMBKA 8-5-4-7 cm 0,8 TOCT 26645-85.

2. PactimdpoBats o603HaueHrne TouHocty otnuBku §-0-0-7 'OCT 26645-85.

3. Onpenenuts rpynmy ctanu o 'OCT 7505-89. Matepuan neranu 15XI'H2TA T'OCT 4543-
2016.



4. Onpenenuth creneHb cioxHocTH MokoBkM 1o ['OCT 7505-89. Marepuan neranu
15XTH2TA T'OCT 4543-2016, macca geranu 1,93 xr.
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5. Onpenemuts rpymmy ctaim o ['OCT 7505-89. Marepuan neramu 151" TOCT 4543-2016.
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6. Onpenenuts creneHb ciloXHOCTH MokoBkH 1o ['OCT 7505-89. Marepuan aeramu 15T
I'OCT 4543-2016, wmacca getanu 6,6 KT.

TEXHOJIOI'MYECKASA OCHACTKA

1. TexHonOrMUecKast OCHACTKA: POJIb M MECTO B OOLIEH CTPYKTYpe MPOEKTUPOBAHUS TEXHOIOTHUECKUX
IIPOLIECCOB U3TOTOBJICHUS AETAJIE MAIIUH.

2. HaznaueHue cTaHOYHBIX MPUCTIOCOOTICHHUM U UX KJIaCCU(pUKALINS.

3. DKOHOMHYECKHE OCHOBBI TPUMEHEHHSI TPUCIIOCOOICHUH.

4. YcnoBue COOMIOIEHUS 3aJaHHON TOYHOCTH OOpaOOTKH 3aroTOBKH B MPHUCIOCOOIeHUU. OCHOBHBIE
COCTABJISIOLINE CYMMApHOH MOTPelHOCTH 00paboTKH.

5. YcTaHOBOYHBIE 3JIEMEHTHI MPUCTIOCOOIEHUIT: OHATHE O 0a3ax 0OpabaThIBaeMON MOBEPXHOCTH, TO-
IPEeIIHOCTh 0a3MPOBAHUS U IPUUUHBI €€ BOSHUKHOBEHUSI.

6. KoHCTpyKIIMM yCTaHOBOYHBIX 3JIEMEHTOB MPUCIIOCOOICHH: KitaccuuKaus U nperbsBisieMble
TpeOOBaHUSI.



7. YcTaHOBOYHBIE NAJIBLBL: CYHIECTBYIOIINE KOHCTPYKIMH U ClTydal UX MCIOJIb30BaHUA. Pacuersl,
CBSI3aHHBIE C YCTAHOBKOM 3arOTOBOK Ha MaJIbIbl.

8. YcraHOBOYHBIE MTPU3MBI: CYIIECTBYIOIME KOHCTPYKIMHM M CIy4ad UX HUCHOJIb30BaHUsA. Pacuer mo-
rpemHocTeii 0a3upoBaHUs MIPH YCTAaHOBKE 3arOTOBKU HA MPU3MY.

9. Ha3naueHue u knaccupuKanys 3aKUMHbBIX YCTPOICTB, IpeaAbsBisieMble K HUM TpeboBaHusl. Cuibl,
JICHCTBYIOIIUE HA 3arOTOBKY IIpH 00paboTKe.

10. Pacuer cun 3akperuieHus A HauOoJiee XapaKTepPHbIX CIy4aeB B3aUMOJEHCTBUS CHII pe3aHMs U
3aKUMa.

11. IIpucnocobneHus 11 Ppe3epHBIX CTAHKOB

12. IIpucniocoOaeHus 111 CBEPIUIBHBIX CTAHKOB.

13. IIpucniocobneHus it TOKAPHBIX CTAHKOB.

14. Kopnycsl mpucIiocoOJeHH: Ha3HaueHue, peIbsaBisieMble TpeOOBaHUs, MAaTEPHAIIbl U METOABI 110-
JIy4E€HUS 3arOTOBOK KOPITYyCOB.

15. [I1a6s10HBI ¥ yCTAaHOBBI: Ha3HAYEHUE, CYLLECTBYIOLINE KOHCTPYKIIHH.

16. YcTaHOBOUHO-32)KMMHbBIE MEXaHU3MBbI MPUCIIOCOOJICHH: Ha3HAYCHUE, KIACCU(PHUKAIHS, TPUHIHI
JEUCTBUS CYIIECTBYIOLINX KOHCTPYKLIUH.

17. MarauTHbple M DJIEKTPOMATHUTHBIE 3aKUMHBIE YCTPOMCTBA: CYIIECTBYIOIIHME KOHCTPYKLUH, UX
JOCTOMHCTBA U HEJOCTATKH.

18. ITHeBMONPUBOABI: CYLIECTBYIOIIME CXEMbI, UX JOCTOMHCTBA M HENOCTAaTKU. Pacder 3aXKMMHOTO
YCUIIHSL.

19. PplyakHble 3a)KMMbI: OCHOBHBIE CHUJIOBBIE CXEMBbI C MCIIOJb30BAaHUEM PHIYAKHBIX 3aKUMOB U pac-
4eT 3aKMMHBIX YCHIIUH JUIsl HUX.

20. I'miponpuBO/IbI: CYIIECTBYIOLIUE KOHCTPYKIMH, UX TOCTOMHCTBA U HEOCTaTKU. Pacuer 3axuMHO-
ro yCHJIusl.

21. BUHTOBOI 32KMM: OCHOBHBIE 3JIEMEHTHI, CYILIECTBYIOIINE KOHCTPYKIIMH U CIIy4au UX HCIOJIb30Ba-
Hus. Pacyer CUIIOBBIX XapaKTEpUCTUK B BUHTOBOM MEXaHU3MeE.

22. Ilpucnocobnenust ans apromaruueckux JMHUN (AJI), crankoB ¢ YIIY u npomslieHHBIX pOOOTOB
(I1P).

3anaum

1. IlonoOparh MHEBMaTHYECKUNA LUJIUHAP IBYCTOPOHHETO JIEHCTBUS, €CIIH IPU IYCKE CKATOTO BO3AY-
xa mon pgaieHneM P =04MIla B OeCIITOKOBYIO TIIOJIOCTh YyCHJIME Ha INTOKE COCTABHT

P, =3500H.
2. [TopoOpaTh MHEBMAaTHUECKUI WINHAP ABYCTOPOHHETO ACWCTBUS, €CIIU IPU MyCKE CKATOrO BO3/Y-
xa noy nasnennem P =0,6MI1a B monocts co mrokom ycunue Ha mrtoke coctasut Py, =8000 H.

3. OHpe,[[eJ'II/ITL ANaMETp D, MM TUAPABIUYCCKOTO NHUIIMHAPA ABYCTOPOHHCTO HeﬁCTBHH, €CJIn MacCJio
nogacTcss CO CTOPOHBI IMNTOKAa 1IOA HOAaBJICHUCM P=5MIla wu Tpe6yeMoe yCUiIne Ha MITOKE

P, =2500H.

4. Onpenenuth nuamerpD, MM TMIpaBINYECKOro IWJIMHAPA JBYCTOPOHHETO JCWCTBUS, €CIIM MAacio
nojiaeTcs B MOJOCTh Oe3 mrToka moj naBieHueM P =4Mlla w tpebyemoe ycwine Ha ULITOKE

P, =4000H.

5. Yka3aTh Ha3Ha4YCHHE MNPUBCACHHBIX Ha PUCYHKC 16 sneMeHTOB HpHCHOCO6J’ICHHfI, cJIydyan HUCIIOJIb-
30BaHUs U NIPEABABIISICMBIC Tpe60BaHI/I$[.
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Pucynoxk 18

6. Yka3aThb KOMIIJIEKT TEXHOJOIrHYECKNX 0a3, HEOOXOIUMBIN I

obecrieueHust TpeOyeMol opu-
CHTUPOBKH 3arO0TOBKH (pUCYHOK 19).

6)

Pucynok 19
7. YKa3zaTh KOMIUIEKT TEXHOJIOTMUECKUX 0a3, HEOOXOAMMBIHN JUIsl obecrieueHus: TpedyemMoi opu-

CHTHPOBKH 3aroToBKH (pucyHOK 20).
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\ Pucynoxk 20
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8. I yrcToBOro 00TauMBaHUsl HAPYKHOW MTOBEPXHOCTH BTYJIKH @55_0 1o MM, NMCIOLICH L[CH-

+0,023 .
TpanbHOe otBepctue & 30 MM, CIIPOEKTUPOBAHA OTPaBKa ¢ MOCaJI0YHON MOBEPXHOCTHIO & 30,0014

MM. OIpeaeTnuTh MOrPEIIHOCTh 0a3upoBaHus (PUCYHOK 21).

30"
-0,04

55
)

Pucynoxk 21

METPOJIOI'UA, CTAHIAPTU3ALIUA U CEPTUOUKALIUA

1. [TonaTrue Gpusnyeckor BETUINHBI.

2. [loHsTHE NOTPEIIHOCTH U3MEPEHHUS.

3. Meroasl U cpecTBa U3MEPEHUS TMHEHHBIX Pa3MEpOB.

4. [lonsTue pazMepa v OTKIOHEHHUS.

5. Ilocagku. Buasl nocagox.

6. B3anmo3amMeHs1eMOCTh IPU3MaTUYECKUX IIITOHOYHBIX COEAMHEHUH.
7. B3aumo3aMeHseMOoCTh NMPSMOOOYHBIX HUTUIEBBIX COSTMHEHUH.

8. Homycku Gopmbl. Buasl. O003HaueHUs Ha YEpTEKE.

. Homycku opuenTtanuu. Buapl. O603HaueHus Ha YepTexke.

10. Jonycku MectopacnosioskeHus. Buapl. O003HaueHMs Ha YyepTexe.
11. Jomycku 6uenus. Bunpl. O603HaueHUs Ha YepTexe.

12. TloHsATHE 11IEPOXOBATOCTH MOBEPXHOCTH.

13. B3aumo3amMeHsEMOCTh METPUUECKUX Pe3b0.

14. B3auM03aMeHsI€MOCTh MOIITUITHUKOB KaUCHHUS.

15. B3anmozaMeHs1eMOCTb 3y0UaThIX KOJIeC.

16. MeTonp! pacuera pa3MepHBIX LETICH.

\O

3agaum
. . —0,004

1. Jlyist Hapy>KHO#M HUIHHAPUYECKON OBEPXHOCTH Baia pasmepom BD30_y'g15 MM ONPEAECTUTH OCHOB-
HBIE TIOKA3aTEIH.

) -0,020 )
2. Pasmeps! otBepctus 30 MM; pasmepsl Baa ¥30_/y33 MM. Paccunrars mocajiky ¢ 3a30poM:
OIPEIEJINTh HOMUHAIIBHBIE U IIPEJIEIIbHBIE pa3MepBbI; IPE/IEIbHbIE OTKIIOHEHUS, IPE/IEIbHbIE 3a30Dbl,
JOIyCKH OTBEPCTHs, Basla ¥ mocafku. [IocTpouTs cXeMbl HHTEPBAIOB JOIIYCKOB IO MIPEACIbHBIM Pas3-
Mepam.

) +0,033 )
3. Pasmepsl otBepcTus OS5 MM; pasmepsl Baia ¥50 4 y'g77 MM. Paccuntars nepexoHyro MoCajiKy:
OIIPEICJINTh HOMUHAIIBHBIE U NIPEEIIbHBIE Pa3MEPBbI; IPEIEIbHbIE OTKIIOHEHUS, IPEIEIbHbIE 3a30PbI U
HATATH, JOIYyCKH OTBEPCTHS, Bala U Mocaakh. IIoCTpOUTH CXeMbl HHTEPBAJIOB JOIIYCKOB IO IIPEJEIIb-
HBIM pa3MepaM.

) +0,029 )
4. Pa3mepsl otBepctusa D1 MM; pa3mepsl Baa K18 ¢'y7g MM. Paccunrarh mocajiky ¢ HaTAroMm:
OIIPEAEINTh HOMUHAJIBHBIE U NIPEAEIBHBIE PA3MEPBI; IIPECIIbHBIE OTKJIOHEHHU I, IPEIEIbHBIC HATATH,

+0,021

0+0,025

8+O,018



JIOTTYCKU OTBEPCTHSI, Bajia ¥ ocaaku. [IocTpouTh cxemMbl HHTEPBAJIOB JIOMYCKOB IO MPEAEIbHBIM pa3-
Mepam.

OBOPYJOBAHUE MAHIMHOCTPOUTEJIBHBIX ITPOU3BOACTB

. Kimaccudukanus MeTamiopexxyImux CTaHKOB.

. ®opM0o0Opa3oBaHrE MOBEPXHOCTEH Ha CTaHKAX.
. Kunematuka cranka. OCHOBHBIE 37I€MEHTHI.

. CTaHKU TOKapHOW IpyMIIbI.

. CTaHKH CBEpIMILHO-PACTOYHON TPYIIIIHI.

. ®pe3epHbIe CTaHKH.

. lnudoBanbHble CTAaHKU.

. Cranku ¢ UITY.

0 IO\ DN B~ WM

IMPOLHECCHI 1 OITIEPAIIU ®OPMOOBPA3OBAHUA

1. TeomeTpuueckre mapaMeTpsl JI€3BUSI HHCTPYMEHTA, X BIMSHHE HA MPOILECC W pe3yabTaThl oOpa-
OOTKH pe3aHUEM.

2. DIeMEeHTHI peKUMa pe3aHusl.

3. BnusHue pa3zianuHbXx (akTOpOB HA CUIIBI PE3aHUSA

4. OCHOBHbIE UCTOYHUKH 00pa30BaHUs TEIJIOTHI IPH PE3aHUU. Y paBHEHUE TEIJIOBOIO OaiaHca.

5. Buzbl U3HOCa pexyIero MHCTPYMEHTA U UX XapaKTepUCTHKA.

6. BimsHue CMa3049HO-OXJIAKIAIOIINX TEXHOJIOTHYECKUX Cpel Ha MPOIecC U pe3yiabTaThl 00paboTKu
pe3aHueM.

7. CpaBHHTE TpYNIIBI HHCTPYMEHTAIBHBIX MAaTEPHUAIOB TI0 OCHOBHBIM CBOIcTBaM. B uem mpenmyiie-
CTBa MaTepHaJIOB ¢ OOJIbIIEH TBEPIOCTHIO, IPOYHOCTHIO U TEINIOCTOMKOCThIO?

8. IlocnenoBaTebHOCTh PYYHOTO pacyeTa pexnuMa Pe3aHusl.

3agaun

1.Pacnionoxute Mapku MHCTPYMEHTAIbHBIX MaTepHalioB 10 BO3PACTAHUIO UX TBEPIOCTU: YIA,
P6MS5, T30K4, TSK12, BOK60.

2. Pacrionoxute Mapku MHCTPYMEHTAJIbHBIX MaTepUaJIOB MO0 BO3pACTaHUIO UX mpouHocTu: 9XC,
P8M3, T30K4, T5K10.

3. Pacnionoxxure Mapku MHCTPYMEHTAJIbHBIX MaTEPUAJIOB 10 BO3PACTAHUIO MX TEIJIOCTOMKOCTH:
XBT, P12®3, BK3, BK10-OM.

PEXXYIIIUA HHCTPYMEHT

. Marepuaisl, IpUMEHAEMBIE I U3TOTOBJICHUS PEXKYILIUX HHCTPYMEHTOB.
. Pe3upl TokapHble. Buapl 1 Ha3HaueHHE.

. CBepno. Buasl n Ha3HaueHHUE.

. 3eHKEpHhI U pa3BepTKU. Bl 1 Ha3HAYEHHE.

. ®pe3bl. Buasl 1 Ha3HaUEHHKE.

. [Iporsxkku. Busibl 1 Ha3HAYEHUE.

. Pe3p0000pasyrommii ”HCTpyMEHT. Bubl 1 Ha3HaueHUe.

. AGpa3uBHBIE HHCTPYMEHTHI. BUibl 1 Ha3HAUEHHE.

O 0N B W~

3anaum
1. Paccuurtarh ceueHue Aep:kaBKU COCTABHOTO TOKAPHOTO MPOXOJIHOTO pe3lia ¢ MIaCTUHOW U3 TBEPAO-

o CIJIaBa JyIsl YepHOBOTO o0TaunBaHusl Baia u3 ctaiu 45 ¢ 6,=750 MIla . lnametp 3aroroBku D =80
MM, MIPUITYCK Ha 00paboTKy (Ha cropony) h = 1,5 MM, nogaua Ha o6opot So = 0,2 MM/00, BBUIET pe3lia
I =60 mm.



2. OnpenenuTs AMAMETP CBEpJa il OTHOKPATHOW 00pabOTKH OTBEPCTHS 015*%'® Mm. Bennmuuna pas-
6uBku otBepcTHs paBHa 0,08 MM.

3. Onpenenuth AMaMETp cBepia st 00padOTKU OTBEPCTHS 020"%% mm oz pa3BepThiBaHue. Benu-
yrHa pa3OuBKU oTBepcTus paBHa 0,08 Mm.

4. OnpenenuTh IuaMeTp TPEThETo PEXKYIIETo 3y0a MPOTSHKKH, €CIH TUaMEeTp OTBEPCTHUS O] IPOTSTH-
Banue 0,=12.6 MMm. Cxema pesanus oaunapHas. [logbem Ha 3y0 0,03 Mm.

ABTOMATU3AIMA NPOU3BOACTBEHHBIX ITPOHECCOB U CUCTEM

1. IIpoekTrpoBaHKE TEXHOJOTHYECKUX MIPOIIECCOB B YCIOBUSIX aBTOMATU3UPOBAHHOTO POU3BOJICTBA.
2. TpeGoBaHMs K TEXHOJOTHYHOCTH KOHCTPYKIUI AeTalIell U y3JI0B MAIllUH JJIsi aBTOMAaTH3UPOBAHHO-
0 IPOU3BOJICTBA.

3. I'mbkue aBTOMaTH4ecKue COOPOYHBIE CUCTEMBI.

4. TexHonmorumyeckoe 000pPYyAOBaHNE U NPUHIUIIBI IOCTPOCHUS! aBTOMAaTH3UPOBAHHOTO MIPOU3BOICTBA.
5. OcobenHoCTH MPUMEHEHHUS MHCTPYMEHTa M MPUCIOCOOICHUH B aBTOMAaTU3UPOBAHHOM IPOHM3BO/I-
CTBe.

6. IlonsTHE O CUCTEMaX aBTOMAaTHYECKOTO KOHTPOJIS.

7. CpencTBa aBTOMaTH3aIMU IPOLIECCOB CKIIAJUPOBAHMSL.

8. ABTOMaTHYECKHE CpPEJCTBA OXPaHbI TPy a IEpPCOHAIA.

9. CpencTBa aBTOMaTH3aIMK IPOLIECCa YIPABICHUS U TIOATOTOBKY IPOU3BOJICTBA.
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