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

1. O61mme TpedoOBaHMS

B coorBercTBUM ¢ TOKyMeHTaMH, yTBep:KIeHHbIMU pekTopoM HITY: «lIpaBuna npuema Ha
o0y4yeHue 1Mo oOpa3oBaTeIbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHMs — IporpamMmamM OakaiaBpHara,
IIporpaMMaM CIEeUaINTeTa, IporpaMmMaM Marucrparypsl B HukeropoJackuil rocy1apcTBEHHBIH TeX-
Hu4eckuil ynusepcuteT uM. P.E. AnekceeBa», «Ilopsaok npoBeeHHsI KOHKYpCHOTO 0TOOpa B MarucT-
paTypy YHUBEPCHUTETa», BCTYIUTEIbHBIEC UCIIBITAHUS IIPOBOJATCS B BUAE MEKIUCLHUIUIMHAPHOTO DK3a-
MEHa 110 COOTBETCTBYIOLIEMY HAIIPaBJICHUIO MOATOTOBKU MarucTpaTypsl. BelllyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIUM JIOKYMEHT I'OCYJapCTBEHHOIO 0Opa3la O BbICIIEM O00pa30BaHUU, MOJYYMBIIUM
BbICIIIee 0Opa30BaHME 10 HANPABICHUIO, COOTBETCTBYIOMIEMY H30paHHOMY HAIPABJICHUIO MOATOTOBKH
MarucTpaTypsl, B Ka4eCTBE BCTYIIUTEIBHOIO HUCIBITAHUS 3aCUUTBHIBACTCS PE3YJbTAT BBITYCKHOW KBa-
mudukanronHoit padotel (BKP). BerynuTenbHble HCIIBITaHUS MPOBOASTCS OJHOBPEMEHHO Ha OIOJ-
JKETHBIE MECTA U HA MECTA C MOJIHBIM BO3MELICHUEM 3aTpar.

MexIuCcUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COIJIACHO PACIIMCAHUIO BCTYNUTEIbHBIX UCIBITA-
Hull, yrBepxxaeHHoMY [Ipencenarenem oTO0pOYHOI KOMUCCUHM MHCTUTYTA, PE3YJIbTaThl SK3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUN JIEHb.

BerynurenpHoe UCIIBITAHUE B BUJIE MEKIUCLMILIMHAPHOIO 9K3aMeHa NIPOBOJUTCS B IUCbMEH-
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 SK3aMEHAIIMOHHOW KOMHCCHEH B COCTaBE TPEX YeJIOBEK, KOTOPbIE COBMECTHO
IIPUHUMAIOT PEIIEHUE O BBICTABICHUHU OLICHKH. OLeHKa YPOBHS 3HAaHUI onpeenseTcs 1o 5-Tu oauib-
HOM cucreme. [[oMyIIEeHHBIMH K YYacTHIO B KOHKYPCE CUMTAIOTCS MOCTYMAIOUe, HaOpaBlIue He Me-
Hee 3-x 0aioB.

[Tocne mpoBeneHUss MEXAUCIMILIMHAPHOTO SK3aMEeHa KOMHCCHSI YCTaHABIMBAET a0COJIOTHBIE
3HAUEHUS PEUTUHIOBBIX NIOKA3aTeNNel 10 KaKIOMY KaHIUAATy:

Bubl O11€HOUHBIX CPENICTB

AOCOIIOTHBIE
3HAYCHUS

N
MOKa3aTes

OneHka, NoJay4eHHasi Ha BCTYNIUTEIbHOM HUCIIBITAHNUH (3K3aMeHe)

! O1eHKa BBITYCKHOW KBaJTH(PHUKAIIMOHHON paboThI
2 banunbl 3a MHAMBHUYyalIbHBIE JOCTHKEHUS 110 HAIPABIECHUIO TIOJITOTOBKU
(moprdonuo)
Cpennuii 6ann mo OIEHKaM JMCLUMIUIMH, KYPCOBBIX paboT (MPOEKTOB) U
3 NPaKTUK, BKJIIOYEHHBIX B MPUJIIOKEHHUE K JUIUIOMY O BbICIIEM 0Opa30BaHUU

U 0 KBaJIM(pUKaIMu

WTOoroBeIii peHTUHTOBBIN MMOKA3aTeNb KAaHAWJAATa COCTABIISIET

Ha ocHOBE KOHKYpPCHOTO CIIMCKa B 3aBUCHUMOCTH OT KOJIMYECTBA BBIACICHHBIX MECT Ha IPO-
rpaMMy MarucTparypbl OTOOpPOYHON KOMHUCCHEN MHCTUTYTa OMPENENSIOTCS KaHIUAAThI, MPOILIEIIne
KOHKYPCHBII 0TOOp ¥ MOAJIeKaIIre 3a4UCICHUI0 Ha 00yueHe B MarucTparypy.

2. BO]’[pOCLI K BCTYNIUTECJIbHBIM HCNIBITAHUAM 110 TUCHUILIMHAM

MarteMaTHYecKHi aHAJIN3

1. MuoxectBa. OCHOBHBIE ONE€paALlMU HAaJl MHOKECTBAMH, UX CBOMCTBA.

2. AKcHoOMaTHKa MHOYKECTBA JIeHCTBUTENIRHBIX yncesl. CBOMCTBA MHOXECTBA NENCTBUTEIBHBIX YHCEIL.

3. [penen urcnoBoii mocaenoBaTeIbHOCTH. CBONCTBA CXOISAIINXCS TOCeoBaTenbHOCTeH. [Ipenens-
HbIE TOYKH YHMCJIOBOM mocnenoBaTenbHocTH. Kputepuii Komm cxoaumMocTu 4nucIoBOM MocieaoBa-
TENBLHOCTH.



4. Tlpenen ¢ynkiuu B Touke. Kpurepuii Kommu cymectBoBanus npezena GyHkiuu. Teopemsl o mpe-
nene GyHkuu. 3amedatenbHble npeaensl. beckoneuno manbie ¢yHkiuu. CBoiicTBa OECKOHEUHO
MaJIbIX (DYHKIIH.

5. HemnpepriBHOCTh pyHKITMN. CBOWCTBA (DYHKIMH, HETIPEPHIBHBIX B TOUKE M HAa OTPE3KE (O MPOMEKY-
TOYHBIX 3HAYCHUSIX HEMpephIBHOW (yHKIMHU, 1-1 U 2-1 TeopeMbl BeiepmTpacca, Teopema Kanto-
pa).

6. IIpousBomnas pyHkiuu ogHo# nepemennon. Juddepennupyemocts pynkiuu. CeorictBa qudde-
peHuupyembix QyHKUIui. OCHOBHBIE TeopeMbl 0 nuddepeHpyeMbrx GyHkusax. @opmyna Tei-
nopa. ccnenoBanue ¢pynkiuii Mmerogamu quddepeHnantbHOr0 HCUHUCICHUS.

7. IlepBooOpa3Has pyHKUMU U HeolpeaeaeHHbIH uHTerpan. CBONCTBA HEOIPEIEICHHOIO HHTErpaa.
Omnpenenennbiit unterpan Pumana. CoiicTtBa ompezaenenHoro uHrerpana. ®opmyna HeroTona-
Jlertoauna. [punoxxenus onpenenéHHoro uHTerpaia. HecoOCTBeHHbIE MHTETPATBI.

8. OyHKIMKM HECKONBbKHX NepeMeHHBIX. [Ipenen m HenpepbIBHOCTh (DYHKIMIA HECKOIBKHX IEepPEeMEH-
HbIX. CBoOIiCTBa HENPEPHIBHBIX (DYHKUMN HECKOIBKUX MEpEeMEHHBIX. YacTHbIe NMPOU3BOAHBIE U
muddepeHnman GyHKIUN HECKOIBKIX nepeMeHHbIX. @opmyna Telmopa st yHKIUH HECKOIBKIX
nepeMeHHbIX. Heo0XxoauMoe U 10CTaTOYHOE YCIOBUE JIOKATBHOIO SKCTpeMyMa (YHKIIUU HECKOJIb-
KHMX [I€PEMEHHBIX.

9. Teopembl 0 HESIBHBIX (PYHKUUAX. 3aBUCUMOCTh (PyHKIMIA. J|OCTaTOUHOE YCIIOBUE HE3aBHUCHUMOCTHU
¢byHKIMA. YcnoBue 3aBUCUMOCTH (DYHKIIUH.

10. Yucnossie psiabl. CXoAUMOCTh pana, ero cymma. Kpurepuit Ko cxoauMocTi 4ucioBoro psja.
Heo6xoanMoe ycrmoBre CXOAMMOCTH. PSBI € ONOXKUATENBHBIMU WieHaMHU. JlocTaTouHbIe TPU3HAKU
CXOAMMOCTH TMOJIOKUTEIBHOTO psna (mpusHak A’ Anambepa, nmpusHak Koim, MHTErpaabHbI HpH-
3Hak Komu — Maknopena, npusnak Paa6e). 3nakonepemennsle paasl. [Ipusnak Jleitouuna. Ouenka
ocTaTKa JeHOHUIIEBCKOTO psiia. Y cIoBHAS U aOCOMIOTHASL CXOAUMOCTh YHCIOBBIX PSIOB.

11. ®yHKuMOHANIBHBIE TOCIEN0BATEIBHOCTH U (YHKIMOHAJIbHBIE psAbl. PaBHOMEpHas CXOIMMOCTb
(YHKIMOHATIBHON MOCIE0BATENbHOCTH ((PYHKIMOHAIBHOIO psijia) Ha MHoXkecTBe. Kpurepuii Ko-
I PaBHOMEPHOM CXOIUMOCTH (DYHKIMOHAIBHOM IOCIEN0BATEIbHOCTU ((PYHKIIMOHAIBHOIO pSi-
na).AGcomoTHasE CX0IUMOCTh (yHKIHOHAIbHOTO psina. [lpusnak Belieputpacca. CreneHHble psi-
nel. Pannyc cxomqumocTu crenenHoro psna. CBoicTBa cTeneHHbIX psiioB. Pan Teinopa. @opmyna
Oinepa.

12. Kparubie unterpansl. CBoiicTBa KpaTHBIX WHTErpaioB. Teopema dyOunu. 3amMeHa mepeMeHHBIX B
KpaTHOM HHTETpae.

13. KpuBonureitHble HHTETpaibl 1-ro u 2-ro poga. @opmyia ['puna.

14. TToBepxHOCTHBIE UHTETpaNbl 1-r0 U 2-ro poaa. CBeseHUE MOBEPXHOCTHOTO MHTErpaia K JBOHHO-
My. ®opmyna [Maycca-Octporpazackoro, popmyna Ctokca.

15. OpronopmupoBanHble cucteMbl pyHKIMH. Pan @ypre. MnTerpan dypre.

JAudpdepenunaibHbie YpaBHEHUSA

1. OcHoBHbIE MOHATHUSA: MOPSAOK AU PepeHInaNIbHOr0 ypaBHEHUs, YaCTHOE pelleHne, oolee penie-
HUe, OOIIMI M YaCTHBIM MHTETpailbl, UHTETrpajbHas KpUBasl.

2. MeToapl HHTErPUPOBAHHS IPOCTEHIIINX YpaBHEHHH 1-T0 mopsiaKa.

3. Teopema cymiecTBOBaHHS M €IMHCTBEHHOCTH pelieHus 3agaun Kommu i ypaBHeHus 1-To nopsia-
’
qa Y =S, y(x) =y,
4. Oco0ble pernieHus: ypaBHeHus 1-ro nopsaka.
5. 3aBucHMOCTH penieHni augdepeHInanTbHOr0 ypaBHEH)s OT HauyalbHbIX 3HAUE€HUH U TapaMeTpoB.
6. VYpaBHeHus ” - ro nopsKa, 10MyCKaroIIye MOHKEHUE MOPsIKa.
7. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaauu Komm it ypaBHeHus 7 - TO mo-

pAaKa.

8. Jluneiinoe ypaBHeHHe ! - TO nopsiaka. CBOHCTBa TMHEHHOT0 ypaBHEHUs ’ - To mopsaka. Teopema
CyILIECTBOBAHUS U €AMHCTBEHHOCTH.

9. JluHeliHas 3aBHCHUMOCTbH U JIMHEWHAsl HE3aBUCUMOCTh QyHKIH. Teopema 06 onpenenurene Bpon-
CKOT'O CHCTEMBI JINHEHHO 3aBUCUMBIX (DYHKITHH.

10. Teopema 006 ompenenutene BpOHCKOTO CHCTEMBI JIMHEHHO HE3aBUCUMBIX PEIICHUHN JIMHEHHOTO
OJIHOPOJHOIO ypaBHEHUS ” - T0 MOpsiiKa ¢ HENPEPHIBHBIMU K0P UITUECHTAMH.
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25.
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CtpykTypa o0IIero penieHus JMHEHHOTO OJHOPOIHOTO ypaBHeHUs. DyHaamMeHTanbHas cUCTEMa
peLICHU.

CBoiicTBa JTUHEHHOTO HEOAHOPOJHOrO ypaBHeHHUs. CTpyKTypa OOIIero pemeHus JMHEHHOTo He-
OJIHOPOJIHOTO YpaBHEHHUSI.

DyHIaMEHTAJIbHASI CUCTEMA PELICHUM JIMHEMHOTO OJHOPOJHOIO YPAaBHEHMS C MOCTOSIHHBIMH KO-
s dunmentamu. YpaBHeHue Ditnepa.

Merton Jlarpanska pelieHus JMHEMHOr0 HEOJHOPOJAHOIO YpaBHEHHU ”? - T MOpSAIKA.

HaxoaeHre 4acTHOTO pelleHusl TMHEHHOTO HEOJHOPOJIHOTO YPaBHEHUS C MOCTOSHHBIMU KO3 (-
(GUIMEHTaMH METOIOM TI0100pa.

Meton Komm HaxoxaeHHUs 4aCTHOTO PelIeHus IMHEHHOro HEOJHOPOIHOTO AuddepeHIInaaIbHOTo
YpaBHEHHUS.

OnepaTopHbIil METOJT pelIeHus IMHEHHBIX HEOTHOPOAHBIX AU epeHInalIbHbIX YPaBHEHUI C MO-
CTOSIHHBIMHU K03()(DUITEHTaMH.

HuTerpupoBanue JIMHEHHBIX AU(PepeHInanbHbIX YPABHEHUN ITPU TOMOIIN CTEIIEHHBIX PSJIOB.
Mertopn Diinepa pemeHus THHEHHBIX CHCTEM C IOCTOSTHHBIMU K03 puimeHramu.

ITocTanoBKa KpaeBbIX 3aj1a4.

[TocraHoBKa 3a/1a4 Ha COOCTBEHHBIE 3HAUEHUSI.

Oyukuus ['pyHa 0JHOPOAHOM KpaeBoO 3a1auH.

Mertox noctpoenus Gpynkun [ puna.

[ToHsiTHe YCTOWYMBOCTU pelIeHUs: CUCTEMBI AU depeHIINaTbHbIX ypaBHEHUN. ACUMIITOTHYECKAS
YCTOMYUBOCTb.

[ToBenenue Ga3oBBIX TPACKTOPHUI TMHEWHON OAHOPOAHOMN crucTeMbl nudepeHIuaNbHbIX YpaBHe-
HUH C MMOCTOSTHHBIMH KO3()(pHUIIMEHTaMU B OKPECTHOCTH TOYKHU TTOKOS.

HccnenoBanue Ha yCTOMYUBOCTH IO IEPBOMY MPUOIHKEHUIO.

[Tonsitue o meroae pynkuumii JIssmyHoBa.

Teopemsl JIsmyHOBa 00 YCTOMYHUBOCTH U ACUMITOTHYECKON YCTOWYHBOCTH.

Teopema YertaeBa 0 HEYCTONYMBOCTH.

Teopusi pyHKUMI KOMIUIEKCHOM MepeMeHHOM

1.

B w

NGO

10.

11.

12.

13.

KommnekcHele yncna. Onepanuu Hal KOMIUIEKCHBIMH YHCIIaMU. ['eomeTpuyeckas MHTEpIpETa-
11, TPUTOHOMETpHYecKas (hopMa 3alucu KOMIUIEKCHBIX uncen. Moayiap U apryMeHT KOMILIEKC-
Horo yucna. [TokazarenbHas GpopmMa KOMIJIEKCHOrO yucia. V3BnedeHne KOpHs U3 KOMIUIEKCHOTO
qucia.

Ob6nactu Ha KOMITIEKCHOM TutockocTu. [Tokazarens cBs3HOCTH o6nacTu. OHO3HAYHBIE QYHKIIMU
KOMIUIEKCHOW nepeMeHHON. OIHOIUCTHBIE PYHKIIUH.

[Ipenen 1 HeNpepHIBHOCTH (PYHKIUU KOMIUIEKCHOM nepeMeHHoN. OOpaTHast QyHKIIHSL.
HuddepenunpyeMocTb PyHKINU KOMIUIEKCHON mepeMeHHOU. YcnoBusi Komu-Pumana. Ananu-
THYECKUE (PYHKIIUN KOMIUIEKCHOM NEpEMEHHOM, X CBOMCTBA.

WuTerpan GpyHKINMN KOMIUIEKCHON IEPEMEHHOM, €ro CBOMCTRA.

Teopema Komm 11 OTKpBITOM 1 3aMKHYTOM 001acTei.

Wurerpansuas popmyna Komru.

CrenenHble psabl B KOMIUIEKCHONH obnmactu. Teopema AGens. Paguyc u Kpyr cXOoIMMOCTH CTe-
neHHoro psaga. ®opmyna Komm-Anamapa.

Psn Teitnopa GyHKIMU KOMIUIEKCHOM NepeMeHHOM.

Psn Jlopana. O6macts cxomumocTH psiga Jlopana. PaznokeHne aHanuTHYeCKOW (QYHKIMH B Pl
JlopaHa.

Oco0Oble TOUKH (YHKIIUU KOMIUIEKCHOHM nepeMenHoi. Kiaccudukammsi n30IMpoBaHHBIX OCOOBIX
TOYEK (PYHKIIUU KOMIUIEKCHOM MepeMeHHOH.

Breruer ananutuueckoi GyHKIMHM B M30JIMPOBAHHON 0Cc000M TOYKe. BrruncieHrne BHIYETOB B IMO-
aroce mepBoro u M -ro mopsiaka. OcHOBHAsI TeOpeMa TEOPUU BBIYETOB. BhIYHCIIeHNE MHTETPaIoB
BUJIA IIPU TOMOILY TEOPUH BBIYETOB.

IIpeoOpasoBanue Jlamaca. [Ipumenenue npeobpaszoBanus Jlamnaca k pemeHuro auddepeHnn-
ANMBHBIX YpaBHEHUH U cucTeM AuddepeHInaTbHbIX YPaBHEHUH C MOCTOSHHBIMU KO3 duiimenrTa-
MHU.



BapuanunoHHoe ucyuciaeHue

1.

2.
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10.

11.
12.

13.
14.
15.
16.
17.

[Tonarue ¢ynkunonana. IlocTaHoBka BapHallMOHHBIX 3a1ad. Kimaccudeckue 3aj1au BapualloH-
HOT'O HCYHCIICHUS.
[Tonsarue 61mu30cTH KpUBBIX. HenmpepbIBHOCTH pyHKIIMOHAA.

Huddepenunpyemble ¢yHkunonansl. llepBas Bapuanus (yHKLMOHAJA Kak JMHEWHas IO %
4acTh npupauieHus pyHkunonana. Obliiee onpeseneHne nepBoi Bapuanum QyHKIHMOHAIA.
CunbHbI 1 cnabblii quddepennmans pynkunonana (nupdepenuuanst Opermre u I'ato).

[Tonsatue sxcTpemyma ynknuonana. CUIBHBIN dKCTpEeMyM, clIa0blid dKcTpeMyM. HeoOxomumoe
yCJIOBHE dKCTpeMyMa (pyHKIMOHAA.

VYpaBHeHue Diinepa B 3a/1a4e C HEMOJIBUKHBIMH IPAaHULIAMH.

[Ipocreiimue ciny4an HHTErpUPYEMOCTH ypaBHEHUs DWiepa.

3agaya ¢ HEMOJBM)KHBIMU IPaHULIAMU JUIsl (PYHKIMOHAJIOB, 3aBUCSIINX OT IPOU3BOIHBIX HOPSIKA
BbIIIE IIEpBOrO. YpaBHeHHe Ditnepa-Ilyaccona.

OyHKIIMOHANBI, 3aBHCANIME OT (YHKIHMHA HECKOJBKMX TMEPEMEHHBIX. YpaBHeHHE Oiiepa-
Octporpaackoro.

Heo6xoaumeie ycinoBust 3kcTpeMyMa (DyHKIMOHANIA B 33[a4€ C MOJIBHKHBIMH T'PaHUIIAMU. Y CIIO-
BHE TPAHCBEPCAIBHOCTH.

He rnankue sxcrpemanu. Ycnosus Beitepmtpacca-Opamana.

3ajaud Ha yCIOBHBIM dKcTpeMmyM. 3anada Jlarpamwka. M3zonepumerpuueckas 3anada. CBeneHue
M30IIEpUMETPUYECKON 3a1a4M K 3a1aye Jlarpanxa.

3anava bonbua. 3agaua Maiiepa.

Ycnosue SAkobu. YpaBHenue SAxkoou.

JlocTaTouHble yCIOBUE SKCTpeMyMa (DYHKIIMOHAJIA B 3a/1a4€ C HEMIOABUKHBIMH IPaHULIAMU.
Oynkiusa Beriepmpacca.

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

JInneiiHas ajaredpa U aHAJIMTHYECKasi TeOMeTPHUs

1.

YucnoBsle MaTpulpl U AeHCTBUS HaJ HUMU. OCHOBHBIE OHATHS U onpeneneHus. CBoNCTBa MaT-
pun. OnpenenuTeny U Ux cBoiicTBa. MuHOpHI, anredpanyeckue AonoyiHeHus. Panr marpuiel. O0-
paTHasi MaTpHIla U €€ CBOMCTBA.

Cucrembl TUHEWHBIX ypaBHeHHM. OCHOBHBIC MOHATHS U onpeneneHus. Meroxa ['aycca. Cucrema n
JMHENHBIX YpaBHEHMH ¢ n Hem3BecTHbIMU. [IpaBuino Kpamepa.

JIuneitnble npoctpaHcTBa. OnpeneneHre 1 OCHOBHBIE CBOMCTBA JMHEHHOro mpocTpaHcTBa. Jln-
HEHHO HE3aBUCHUMBIE BEKTOPHI. Pa3MepHOCTh JIMHEWHOTO MpOCTpaHcTBA. basuc nuHEnHOro mpo-
cTpaHcTBa. [loampocTpaHCcTBO M €ro CBOMCTBA.

JIuHeitHbIe omnepaTopsl B JIMHEHHOM IpocTpaHcTBe. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HA-
YeHUsI TMHEHHBIX onepatopoB. CaMOCONpPSIKEHHbIE ONIEPaTOPhl, X CIIEKTPAIbHOE Pa3lIoKEHHUE.
Kagparuunsie popmbl. Kanonnueckuil Bua kBaapaTuyHoOM (opMbl. 3HAKOOIpeIeleHHbIe KBa-
patuunblie popmbl. Metoa Jlarpamxa.

[Ipsimas Ha miockocTH. PaznuuHble BUABl YpaBHEHUH NPSAMOM Ha IUIOCKOCTH. JIMHUM BTOPOTrO IO-
psaKa.

IIpsmas B mpoctpaHcTBe. PasnuuHble BHJBI ypaBHEHUH NpsIMOM B IpocTpaHcTBe. [ImockocTs.
Pasnuunble BUBI ypaBHEHHN MIIOCKOCTH. [IoBEpXHOCTH BTOPOTO NOpsIIKa.

JucKkpeTHasi MaTeMaTHKA

1.

2.

[Tonarue MHoxecTBa. Oneparuu Haa MHOXKecTBaMU. OCHOBHBIE TOXKAECTBA aNreOpbl MHOXKECTB.
Huarpammsl Ditnepa-Benna. PaBHoMomHOCT MHOXKECTB. CUeTHBIE MHOXKECTBA. KOHTHHYYM.
OtHomenus, cBoiictBa oTHoueHui. [lonarue Gpynkiun. OTHOIIEHUE SKBUBaIEHTHOCTH. Paz6ue-
HHE MHOXECTBA Ha KJIACChl 3KBUBAIEHTHOCTU. OTHOIIEHHE MOPSAIKA.

BrickaszbiBanus. Onepanuy HajJ BBICKa3bIBaHUSAMHM M MX CBOMCTBAa. TOXXIECTBEHHO MCTHHHBIE
¢dbopmynbl. [IpaBuibHble paccyxnenus. [lpuBenenue Gopmysbl JIOTMKH BBICKAa3bIBAHUNA K KOHB-
IOKTUBHOM HOpMaNbHOU (hopMe, IM3BIOHKTUBHOM HOpMaNbHOM (hopme.

bynesbr ¢pyaknun. Cynepnosuninu. Hopmanbasie hopmer. CJIH®. CKH®. OyHkiun coxpaHsio-



ISl

9.

10.
11.
12.
13.

M€ HOJb (€AMHUILY), MOHOTOHHBIE, TMHEHHBIE, IBOMCTBEHHBIE U CaMOJBOWCTBEHHBIE (DYHKIIHH.
MuHMMH3aLUs HOPMaJIbHBIX (OpPM.

Knaccwr dynxuuit Ty, T1, L, M, S. Teopema [locta. [Tonnas cucrema GyHKIUMA.

Jloruka npenukaroB. [Ipenukatsl. Bynesa anre6pa npenukatoB. KBantopHsie onepanuu. KBanro-
pbl 00mHOCTH, cyuiecTBoBaHMs. CBsA3aHHbIE U CBOOO/HBIE IepeMeHHble. [IpuBeneHHble U HOP-
MaJibHBIE ()OPMBI B JIOTUKE TPEAUKATOB. McuncieHne npeanKkaTos.

Komobunatopuxka. [IpaBuna cymmsl, nponsseneHus. CoueTaHus U pa3MELCHHs ¢ IOBTOPEHUSIMU U
6e3 nmoBropenuii. bunom Hetorona. bunomuansabie ko3 duumeHTs, ux cBoicTBa. IlonmHoMu-
anbHas popmyIa.

OcCHOBHBIE MTOHATHUSI TEOPUH TPa(oOB: CMEKHOCTH, BEPIINHEL, pedpa, rpad, oprpad, 1yru, Ha4alb-
Has ¥ KOHEeuYHasl BepLIMHbI AYT'H, T, KpaTHbIe pedpa, N30JupoBaHHas BepiunHa. M3omopdusm
rpadoB. MapuipyT, 3aMKHYTbI MapuIpyT, LIENb, IPOCTas IeMb, IUKJI, IPOCTON LUK, MyTh, KOH-
Typ. Marpuunslii cioco0 3aganus rpadoB. MaTpuibl CMEXHOCTH M MHLUACHTHOCTH AJi rpada u
oprpada.

3ajava onpeesIeHns KpaTyaimero mytu. Anropurmsl Jlelikerpsl, beximana-Mypa.

AJTropUTMBI HAXOKJIEHUSI MAKCUMAJIbHOTO ITyTH.

[TnanapHocTh rpadoB. AJTOpUTMBI YKIAAKH rpada Ha MIIOCKOCTH.

Xpomarudeckue rpadsl. Packpacku rpados.

ITotokm B cetsix. Teopema Popna-Dankepcona. [[0TOk MUHUMaTBEHOW CTOUMOCTH.

Teopml BepOHTHOCTeﬁ H MaTeMaTHYECCKadA CTATUCTHKA

1.

2.
3.
4
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OcCHOBHBIE TIOHATHS KJIACCUYECKOW TEOpUU BEpOSITHOCTEH. OnpenesneHue NOHATHSA CIy4aiHOro
COOBITHS; YaCTOTHI M BEPOSTHOCTH CITy4aiHOTO COOBITHSL.

OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN.

OcHoBHbIE (OPMYJIIBI BHIYMCIECHUS BEPOSTHOCTU CIIy4allHOTO COOBITHS.

CrnyuaiiHble BEIMYMHBI; 3aKOHBI PACIPEICIICHUs CIyYalHbIX BEJIMYMH MX UYUCIIOBBIE XapaKTEpH-
CTHKHU.

IIpenensHble TEOPEMBI TEOPUHM BEPOSTHOCTEH, 3aKOH OOJNBIINX YHCEN, HEHTpallbHas MpejaeibHas
Teopema, Teopema Myaspa-Jlamnaca.

OcCHOBHbIE IOHATHS MaTEMaTUYECKON CTaTUCTUKH; BEIOOpOUHAs GYHKLHUS pacnpeieneHus], TUCTO-
rpaMMa, MOJIUTOH.

Teopus olleHUBaHMSI; TOYEUHbIE OLIEHKH M METOJBI UX ITOCTPOEHMSI; METOJ MaKCHUMaJIbHOTO TpaB-
OO A00MSI; METOJT MOMEHTOB.

HHTepBanbHbIE OLICHKU.

Mertoas! TPOBEPKU CTATUCTUYECKUX TUIIOTE3; Kputepuid [Inpcona.

OCHOBBI PErPECCHOHHOIO aHAJIN3A.

Teopus ciayyaiiHbIX IPOLECCOB
3aKOHBI pacHpeesIeHns cilydaiHbIX npoueccos. Teopust KoamoropoBa. MoMEHTHBIE XapaKTepu-
CTUKH CITy4alHBIX IPOLECCOB.
CBolicTBa TPa€KTOPU CITy4alHBIX IIPOLIECCOB.
HenpepriBable, nuddepennupyemsie B CK ciydaiinbie npoueccel. CK unTerpai.
CranuonapHsele ciydaiiHble npouecchl. Ctoxactuueckas mepa. CHEKTpalbHOE IPEJCTaBICHHUE.
JIuHeliHOE cTalMOHapHOE MTPeoOpa3oBaHuE.
MapkoBcKu€ cilydaiiHble IPOLIECCHl. DProaudecKasi TEOpusl.

OcHOBBI TEOpUM YIIPABJICHUS
Meton ¢ynknuii JIsmynosa. Teopema 06 ycTOHIHBOCTH.
Meroa ¢ynkiuii JIsmynoBa. Teopema 06 aCUMITOTHYECKON YCTOMYHMBOCTH.
IlepBeiit MmeTon JIsmyHnoBa. Teopema 00 yCTOHYMBOCTH IO IEPBOMY MPUOIMKEHUIO.
DKCMoHeHIManbHas ycronunBocTh. Teopema H.H.Kpacosckoro.
Oyukuuu JIsnyHoBa 11 UCCIEN0BAHNS YCTOMYMBOCTH JIMHEVMHBIX CUCTEM.
VYpaBnenue JIlanyHoBa u HepaBeHCTBO JIsimyHOBA.
Heo6xoauMele ¥ 1OCTaTOYHBIE YCIOBHS YCTOMUUBOCTH JIMHEHHBIX CHCTEM.
Knaccuueckue kputepru yCTOMUUBOCTH JTMHEUHBIX CUCTEM.
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NmnynbcHas nepexonHas ¢yHKus U nepexonnas pynkuus. [TokazaTenu kauecTBa nepexoaHbIX
IIPOLIECCOB.

[lepenaTounast GyHKIUS U YACTOTHASI XapaKTEPUCTHUKA TUHEHHON CHCTEMBbI

Brimykisie MHOXKecTBa U (PyHKIMU. JIleMMa 0 HepaBeHCTBE Ha BBIITYKIION 000JI0UKe.

JIuneitnpie MmaTpuuHbIe HEpaBeHCTBA. Teopema Lllypa.

PobacTHass ycTOWYMBOCTh JIMHEHHBIX CHCTEM C aQ(UHHBIMH U TOJUTOINHBIMUA HEONPEACICHHO-
CTSIMU.

3amava 0 JTMHEHHO-KBAJPAaTHUYHOM peryistope. Pemenne meronoM onTUMaibHON (yHKimu JIs-
IIyHOBA.

YrpaBisgseMoCTh U Ha0JII01aeMOCTh JIMHEHHBIX CUCTEM.

[ToHsiTHE O MOAATIEHOM YIIPABJIEHUU. Y CIIOBUE ITPOU3BOJIBHOTO pPa3MELEHHS TOJI0COB 3aMKHYTOM
CUCTEMBI.

3asaya crabmiIn3aluy 1o COCTOSAHUIO. PellieHne MeTo10M JINHEHHBIX MaTPUYHBIX HEPABEHCTB.
3amava cTaOUIIM3alMU 10 BBIXOAY CO CTaTUYECKOW OOpaTHO cBA3BIO. PelieHne MeTo1oM JIHHEH-
HBIX MaTPUYHBIX HEPABEHCTB.

3amava cTabuIM3aIiK 10 BBIXOY C IMHAMUYECKOM 0OPaTHO CBSA3bIO, UCTIOJIB3YIONIEH HaOII01a-
TEb.

3amavya poOacTHOM cTaOMIM3alMK MO0 COCTOSTHUIO. PerieHne MeTo1oM TUHEHHBIX MaTPUUHBIX He-
PaBEHCTB.

3amaua pobacTHOM cTaOMIM3AIMH IO BBIXOIY CO CTaTUYECKON 0OpaTHOM cBs3bl0. Pemenue mero-
JIOM JIMHEMHBIX MaTPUUHBIX HEPABEHCTB.

Ounptp Kanmana.

YucjaeHHbIE MeTOABI
DnemMeHTapHasi TEOpUsl TOTPEIIHOCTEMN.
[TpubnuxenHoe penieHre areOpandeckux U TPAHCUEHIEHTHBIX YPaBHEHUH.
UucneHHble METOABI PEIICHHS CUCTEM JINHEHHBIX aJIreOpandecKuX ypaBHEHUH.
WuTepnonupoBanue GyHKUui nonuHoMoM Jlarpanxa.
Anmnpokcumanus QyHKIUH.
Yucnennoe quddepeHIrpoBaHNe U HHTETPUPOBAHHE.
YucneHHble METO/IbI pelieHns] OOBIKHOBEHHBIX U (hepeHIINaIbHBIX YPaBHEHUH.

IIporpammupoBanue niass IBM
Omnpenenenne anropurMa.
CriocoOsl 3anucu aaropuTMa.
TuIbl BEIYMCIUTENBHBIX MPOLIECCOB.
OcHoBHbIE OJIOKH [UKINYECKOTO BHIYMCIUTENBHOIO IIpoIecca.
Omnepatopsl LUKJIA.
®opmainbHble U (pakTHUECKHEe apaMeTpbl ¢ yHKIUH.
JIMHaMu4ecKre OJJHOMEPHBIE MaCCHUBBI.
ANTOPUTM BBIYUCIICHHSI CyMMBI 2JIEMEHTOB MacCHBA.
ANTOpUTM BBIYUCIIEHHUS] MAKCUMAJIBHOTO JIEMEHTA MacCHBa U €ro MHAEKCA.
AJTOpUTM ylaneHusl SJIEMEHTOB U3 MacCHBa.
JluHaMu4ecKue IByMEepHbIE MaCCUBBI.
[TonsiTue kitacca 1 0ObEKTA.
[ITabnoH knacca.
bubnuoteka crangapTHbIX madmoHoB STL.

IIporpaMmMHbIe M annapaTHble CpeICTBAa HH(POPMATUKH
OcHoBHbIE HarnpaBiieHUs] HHOOPMAITMOHHBIX TEXHOJIOTHH.
ApXUTEKTypa NEPCOHAIILHOTO KOMIIBIOTEPA.
Ha3nauenue 1 BO3MOXHOCTH O(QHUCHBIX MPUKJIAIHBIX IPOrPAMMHBIX IPOIYKTOB.



OnepaunonHslie cucteMbl U ceTu JBM
1. TlpuHnunel mocTpoeHus, PYHKIIMOHUPOBAHUS W BHYTPCHHEH apXUTEKTYPhl ONEPAMOHHBIX CHC-
tem (OC).
2. DyHKIMOHAIBHOCTH BCEX COCTaBHBIX KOMIMOHEHTOB OC M MEXaHWU3MBI UX B3aUMOJICHCTBUS 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.
Monenu naHHBIX.
KonuenryanbHoe 1 TIOTMYECKOE MPOSKTUPOBAHUE.
OcHoBHbIe PYHKIIMN CUCTEMBI yIIpaBlIeHUs 0a3aMu TaHHBIX.
TexHOMOTUM XpaHEHUS U MIOUCKA JAHHBIX, SI3bIKU 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
PAANOYICKTPOHHLIX CPEICTBY

1. O61mme TpedoOBaHMS

B coorBercTBUM ¢ TOKyMeHTaMH, yTBep:KIeHHbIMU pekTopoM HITY: «lIpaBuna npuema Ha
o0y4yeHue 1o o0pazoBaTeIbHBIM IPOrpaMMaM BbICLIEr0 00pa3oBaHMs — IporpamMmamM OakalaBpuara,
IIporpaMMaM CIEeUaINTeTa, IporpaMmMaM Marucrparypsl B HukeropoJackuil rocy1apcTBEHHBIH TeX-
Hu4eckuil yHuBepcuteT uM. P.E. AnekceeBay, «Ilopsaok npoBeeHHsI KOHKYpCHOTO 0TOOpa B MarucT-
paTypy YHUBEPCHUTETa», BCTYIUTENIbHBIEC UCIIBITAHUS IIPOBOJATCS B BUAEC MEKIUCLHUIUIMHAPHOTO JK3a-
MEHa 110 COOTBETCTBYIOLIEMY HAIIPaBJICHUIO MOATOTOBKU MarucTpaTypsl. BelllyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIMM JIOKYMEHT I'OCYJapCTBEHHOIO 00pa3la O BbICIIEM OOpa30BaHUH, MOJYYMBIIUM
BbICIIIee 00pa30BaHME 10 HANPABIICHUIO, COOTBETCTBYIOIIEMY M30paHHOMY HAIPABICHUIO MOATOTOBKU
MarucTpaTypsl, B Ka4eCTBE€ BCTYIUTEIBHOIO HCIBITAHUS 3aCUUTBHIBACTCS PE3yNbTAT BBITYCKHOW KBa-
mudukanoHHoi pabotel (BKP). BerynurenbHple HCIBITAaHUS MPOBOAATCS OAHOBPEMEHHO Ha Oro0[-
JKETHBIE MECTA U HAa MECTA C IOJIHBIM BO3MEIICHUEM 3aTpar.

MexIuCcUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COIJIACHO PACIIMCAHUIO BCTYNUTEIbHBIX UCIBITA-
Hull, yrBepxxaeHHoMY IIpencenareneM oTO0pOUYHOM KOMUCCUM MHCTUTYTA, PE3YJbTaThl 9K3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUN JIEHb.

BerynurenpsHoe UCIBITAHUE B BUJE MEXAUCLUIIIMHAPHOTO 9K3aMEHA IIPOBOJUTCS B IIICBMEH-
HOM opme. [IpoomKUTETLHOCTD dK3aMeHa cocTaBisieT 180 MUHYT.

DK3aMEHAIMOHHBI OWJIET COAEP)KUT OAMH TEOPETUYECKUN BOIPOC M3 MEPEeUHs JUCLHUIUIMH,
YKa3aHHbBIX HUXKE, U JIBE 33JauM M0 AUCUUIUIMHAM «DHU3udecKre OCHOBbI MUKPO- U HAaHOXJIEKTPOHU-
Ki», «OCHOBBI 3JIEKTPOTEXHUKN», «KOMIOHEHTHI 31€KTPOHHON TeXHUKW», «L{upoBeie ycTpoiicTBa n
AJIEMEHTHI JIEKTPOHHBIX CPelACTBY», «Teopus nHPpopMauu U KOAUPOBaHUS», «OCHOBBI KOHCTPYHPO-
BaHUs DJIEKTPOHHBIX CPEICTBY», «[€XHOJIOrus MPOM3BOACTBA MIEKTPOHHBIX CpelIcTBy», «HamexkHoCTb
ANEKTPOHHBIX CPEACTBY.

OTBeTbl Ha KaX/bli BOIPOC OQOPMIISIOTCS Ha MPOIITAMIIOBAHHBIX JIMCTAX U CHAIOTCA OTOO-
pouHoil komuccuu. [IpoBepka caaHHBIX pabOT OCYIIECTBIISETCS HK3aMEHAIMOHHOW KOMHCCHEN B CO-
CTaBE TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PELIEHUE O BBICTABIEHUH OLIEHKU.

OrnieHka ypoBHS 3HAHUN OMPEIeNAeTCs 1Mo S-TH OaJTbHOM crucTteMe. [omyIeHHBIMU K YYacTHIO
B KOHKYPCE CUHTAIOTCS MOCTYMarolye, HaOpaBiue He MeHee 3-X 0aljioB.

[Tocne mpoBeneHUsT MEXAUCIMILIMHAPHOTO SK3aMEeHa KOMHCCHSI YCTaHABIMBAET a0COJIOTHBIE
3HAYEHUS PEUTUHIOBBIX NIOKA3aTeNNe! M0 KaKIOMY KaHIUAATy:

Bujibpl o11eHOUHBIX CPEJICTB

AOCooTHBIE
3HAYEHUA

N
MTOKa3aTes

OneHka, Nojay4eHHasi Ha BCTYNIUTEIbHOM HCIIBITAHUU (9K3aMEHe)

! O1ieHKa BBITYCKHOW KBaJTH(PHUKAIIMOHHON pabOThI
2 banunbl 3a MHAMBHUYyalIbHBIE JOCTHKEHUS 110 HAIPABIECHUIO TIOJITOTOBKU
(moprdonuo)
Cpennuii 6ann mo OIEHKaM JMCLUMIUIMH, KYPCOBBIX paboT (MPOEKTOB) U
3 NPaKTUK, BKJIIOYEHHBIX B MPUJIOKEHHUE K JUIUIOMY O BbICIIEM 0Opa3oBaHUU

1 0 KBaJTM(UKAITUU

WTtoroBeiii peHTUHTOBBIN MMOKA3aTeNb KaHAWAATa COCTaBIISIET

Ha ocHOBE KOHKYPCHOTO CIIMCKA B 3aBUCUMOCTH OT KOJMYECTBA BBIJCJICHHBIX MECT Ha IIPO-
rpaMMy MarucTpaTypbl OTOOPOYHON KOMHMCCHEH MHCTHTYTA ONPEACISIOTCS KaHIWAATHI, MPOIIEAIINE
KOHKYPCHBII 0TOOp M MOAJIEKAIINEe 3a4UCICHUI0 HAa 00y4YEeHUE B MarucTparypy.



2. BOIIpOCbI K BCTYIMUTECJIbHBIM HCIIBITAHUAM 110 JUCHUIIVIMHAM

du3nyecKkne 0OCHOBbI MUKPO- U HAHOYJIEKTPOHUKH

1. DHepreTuyeckue qUarpaMMBbl U CTPYKTYPBI OTYIIPOBOJIHUKOB.

2. lpeiichoBoe qBMKEHHE CBOOOIHBIX 3apsI0B B ITOJIYITPOBOJHHUKAX.

3. duddy3nonnoe nBuxKeHne CBOOOAHBIX 3apsIIOB B MOTYIIPOBOIHUKAX.

4. luddy3nonnoe nBmKeHUE CBOOOAHBIX 3apsiIOB B MOJYIPOBOJHHUKAX MPU HAIWYHUU JIEK-
TPUUYECKOTO TIOJI.

5. CBoiicTBa /IEKTPOHHO-IBIPOYHOTO IIEPEX0/1a B PABHOBECHOM COCTOSIHUH.

6. CBoiicTBa JIEKTPOHHO-ABIPOYHOTO MIEPEX0/1a B HEPABHOBECHOM COCTOSHHU.

7. Ilepexoapl METAI-TIOTYIPOBOTHUK.

OCHOBBI 3/1eKTPOTEeXHUKH

1. YcnoBue nepenaun MakCMMyMa MOIIHOCTH OT UCTOUYHHUKA K IIPUEMHHUKY.

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

3. Pe30oHaHC B AJIEKTPUUYECKUX LIETISAX.

4. Ilepenatouynble QyHKIUU YETHIPEXIIOIIOCHHUKA.

5. OOpaTtHast CBs3b B YETBHIPEXIOJIIOCHHUKAX (IIOJIOKUTEIbHAsI W OTpHLIATeNbHas oOpaTHas
CBSI3b).

6. B Kakux JIMHUAX U OIPU KaKUX peKHUMaxX UX paboThl 00pa3yroTcs CTOSYME BOJIHBI TOKA U Ha-
MPSDKEHUS.

7. Knaccuueckuii MeToj] pacueTa nepexoaHbIX MIPOLECCOB.

8. Teopema pa3nokeHHs U ee MPUMEHEHHE K PacuyeTy MEePEeXOJHBIX MPOIECCOB ONEPaTOPHBIM
METO/OM.

9. UnTerpupytromue u nuddepeHnnpyromme mernu.

10. MaruutHas uenb. OCHOBHbIE 3aKOHBI MarHUTHOM 1eNU. AHAJIOTHS C JIEKTPUUECKON Lie-

IIBIO.

KoMnoHeHTBI 2JIEKTPOHHOI TeXHUKHU
1. JInonpr.

2. bunossipHbIe TPAaH3UCTOPHI.

3. IloneBble TPaH3UCTOPBHI.

Iudpossbie yeTpoiicTBa U 3J1eMEHThI 3J1eKTPOHHBIX CPEACTB
bynesa anrebpa u ee 3aKOHBI.

Krnaccudukanus curaasnos.

CuHTe3 1 aHAU3 UPPOBBIX CXEM.

CogepiieHHast AM3bIOHKTUBHAS HOpMaibHas popma.
MuHuMU3aIUs TOTHUECKUX PYHKITHA.

CeMelicTBO IM(PPOBBIX UHTETPATIBHBIX CXEM.

oakrwdE

Teopuss uHGopMauu ¥ KOAMPOBAHUSA

[Monstue undopmannu. CTpyKTypHas cXxema CUCTEMBI Nepeadn HHpOopMaIum.
Cursain kak MaTepuallbHbIN HOCUTeNb HHGopMaruu. Kiaccudukanus curHanos.
Mepa unpopmanuu no lllennony. DHTponus u e€ cBoicTBa.

®opmyna [lleHHOHA /17151 HENIPEPBIBHBIX KaHAJIOB CBSI3H.

OO61ue cBeieHNs 0 KOJIUPOBAHUH.

DddexTuBHOE KOTUpOBaHUE, Kokl [llenHoHa-DaHo.

[TomexoycTounBOE KOAUPOBAHUE.

[{ukmugeckue Kokl — O0IIast XapaKTePUCTHKA.

Anrebpa MOJIMHOMOB U €€ MCITIOIb30BaHKE JIsl OMUCAHUSI LIMKJINYECKUX KOJIOB.

CoNOR~LNE



OCHOBBI KOHCTPYMPOBAHMS 3JIEKTPOHHBIX CPEICTB
Kaxue HanpaBieHus pa3BUTHs paMOIEKTPOHUKH Brl 3HaeTe?
Onumure 001acTh CBOETro OYyAYIIETr0 HAYYHOTO UCCIIEAOBAHUS U KOHCTPYUPOBAHHUS.
CrtpykTypa U KJ1acchl 3J1eKTPOHHBIX cpeacTB (DC).
JlecTabummsupyromue (pakTopsl U UX BIMsHUE Ha padoty DC.
OcHoBHbIE BUIBI KOMIOHOBKH 0110K0B DC.
Craauu u stansl npoektupoBanus IC.
OcHoBHbIE NPUHIUIBI 3aIIUTHl DC OT MEXaHUYECKUX BO3JICHCTBUM.
Ob6ecnevenne crorikoctn DC K MEXaHUYECKHM BO3CHCTBUSAM Ha dTare MPOSKTHUPOBAHHMS
(MozenupoBaHue, pPacYEThl, UCTIHITAHUS).
9. PacueTr cCOOCTBEHHBIX YaCTOT IJIACTHH.
10. Crioco6s1 oxnaxaeHust IC u ux 3HPEKTUBHOCTD.
11. TernoBast MOAETH TEPMETUIHOTO OJIOKA.
12. Bo3HUKHOBEHHE U PaCIPOCTpPaHEHUE TOMeX B KOHCTpYKIUIx DC, MeToasl 60pHObI ¢ TOMe-

NG~ WNE

XaMH.
13. OcHOBHBIE IPHUHITUIIBI SKPAHUPOBAHUS.
14. Bo3HUKHOBEHUE, ICHCTBUE, METO Il CHIDKECHUS TIOMEX B IIWHAX MMUTAHUS MUPPOBBIX y3JI0B.
15. Knaccudukaruss COOPOUYHBIX U MOHTaXHBIX COCTHHCHHH.
16. CpaBHEeHHE TIAsSHBIX, CBAPHBIX M MEXAHMYECKHA OPTaHW30BAHHBIX JJICKTPUYCCKHX KOHTAK-
TOB.

TexHoJ0rns NPOU3BOACTBA 3J1eKTPOHHBIX CPE/ICTB

Kinaccudukanms nedatHbIxX miar.

MeTobl U3rOTOBJIEHUS MEYATHBIX IJIAT.

OcHOBHBIE METO/Ibl HAHECEHMSI pUCYHKA MeYaTHBIX IJ1aT.
Knaccudukarus cOOpoUHBIX U MOHTaKHBIX COETMHEHUH.

TunoBoi Texmporecc cOOPKH U MOHTaXKa sSYE€EK Ha NeYaTHOM miaTe.
Marepuranbsl ne4aTHbIX IUIAT.

ocoarwhE

HaneXHOCTh 3JIEKTPOHHBIX CPEICTB

1. OcHOBHBIE TOKA3aTEIN HaaACKHOCTU.

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

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

3. IlpumepHbIii NepeveHb 3a/1a4 K BCTYNUTEJbHBIM HCIIBITAHUSM 10 JMCHUIIMHAM

Du3nyecKre 0CHOBLI MUKPO- 1 HAHOIJIEKTPOHUKH

1. Vimeercst crinaBHOM repmannesbiii p-n-nepexon ¢ Ny = 10°N,, mpudem Ha kaxsie 108 aro-
MOB TE€pPMaHUs MPUXOTUTCS OAMH aTOM aKIENTOpHOU mpuMecH. OmpenennTh KOHTAKTHYIO Pa3HOCTh
noreHuanos npu Ttemmneparype 7' = 300 K (rutotHOCTh aTOMOB N M MOHM30BaHHBIX aTOMOB Nj MpH-
HTh paBHbIME 4,4 - 107 em° 1 2,5 - 10" em cootBercTBeHHO).

2. B xpemMHHEBOM p-N-miepexofie yAENbHOE CONpPOTUBIEHHE p-001acTu p, = 10 Om - M, a
yIEJIbHOE CONPOTHBIIEHHE N-00JIaCTH Py = 102 Om - M. Bbruncauts KOHTaKTHYIO Pa3HOCTh MOTEHIUA-
JOB (g, €CIIM TOJABMKHOCTH [IBIPOK [, M DIEKTPOHOB [l COOTBETCTBEHHO paBHbI 0,05 wu
0,13 MZ/(B * ¢), a coOcTBeHHast KoHIleHTpanus N = 1,38 - 10%Mm 3 npu 7 =300 K.

3. Tok, Tekymuid B HAEAIbHOM pP-N-Tiepexojie MpH OOJBIIOM OOpaTHOM HANpPsDKEHHH U
T=300K, paBen 2 - 107 A. Haiitu ToK, TEKYIIUH IpU NPSAMOM HanpsikeHuu, pasHom 0,1 B.

4. BeuucauTh psSMOE HAMPSDKEHHUE Ha P-N-Tiepexojie Ipu Toke nuoaa 1 MA, eciim oOpaTHBIN
tok Haceimenus |, mpu 7= 300 K paBen: a) 1 MmxA; 6) 1 HA.



5. Omnpenenure ynenbHOE COMNPOTHUBIEHUE TOJIYNPOBOAHMKA N-TUNA IpPU TEMIEpaType

22 -3
300 K, eciaum u3BECTHO, YTO KOHIIEHTpalus TOHOPOB paBHAa 10°“M °, MOABUIKHOCTH 3JICKTPOHOB

w,=0,5 M%/(B - ¢).

OCHOBBI JIEKTPOTEXHUKH

1. N300pa3uth npuMEpHBIA BUJ TepeaaTOuHON GpyHKIMM QUIbTpa U yKa3aTh €ro Ha3HAYCHHE.

— T

R —_—
U C — U

2. N300pa3uth npuMepHbIid Buj nepenatoynoil pynkmnun LC-¢unbrpa nmpu nodpornoctu Q
>> 1.

3. M300pa3uTh NpUMEpPHBIA BHUI TMEPEXOTHON/UMITYIbCHOW XapaKTePUCTUKU U(epeHITn-
PYIOLIEH/MHTETpUPYIOLIEH LIeH.

IndpoBbie YCTPOHCTBA M DJIEMEHTHI DJIEKTPOHHLIX CPEICTB

1. CunTe3upoBaTh HUPPOBYIO cxeMy 1o 3amaHHoMy ypaBHeHHio Av BvC v (AvC) u co-
CTaBUTH Ta6n1/1uy HUCTUHHOCTHU.

2. IlpeoOpa3yiite GpyHKuuio u moctpoiite cxemy Ha snemertax UJIN-HE, o 3ananHoi yHK-
. Z=AACA(BACAA).

3. C IIOMOIIBIO KapThl Kapno YIPOCTUTH cienyrouee BBIpAYKEHUE
Z=(AABAC)V(AABAC)V(AABAC)Vv(AABAC)u peann3oBars cxemy.

4. Vupocruts Beipaxenne Z=AvBAAvBvVC

5. 3anucats HOpManbHYIO hopmyny UJIN u npeobpazoBats ¢ momompto kapt KapHo.
C |[BIA|Z
00|01
0j]01]0
0101
01111
1/0/0|0
1/0(1]1
1/1/]0/0
1]1]1]1




OcHOBbI KOHCTPYMPOBAaHMS 3JIEKTPOHHLIX CPEJICTB

1. OGocHOBaTh pa3MEPHOCTh KOI(PHHUIIMEHTA TEMITEPATyPOIIPOBOTHOCTH CPEIbI a, M2/c.

2. VI3BecTHBI MOJIHAS TEIJIOBas MPOBOAUMOCTh MEXy KopirycoMm Ojoka oy = 0,753 Bt/ °C u
paccenBaeMblii 6J10KOM TerioBoi moTok P = 10 Bt. OnpenenuTs neperpes Kopiryca.

3. Haiftu ammutyny kosnebaHuil pe3ucTopa, eciim Ha Hero ACWCTBYeT rapMOHHMYecKas BHOpa-
s ¢ yacroroii f = 0,25 xI'n u BuGponeperpyskoii N, = 10.

4. Cnabo nemrnupoBaHHBIN MEYATHBIM y3€l 3aKperyieH B YEThIpeX TOYKax 1o yriam. B mec-
Tax KperuieHus (Ha BXOJ€) TuIaTa COBEpIIaeT KoeOaHus ¢ MaKCUMaabHOU aMIunTynor paBaon 0,025
MM, a B ee IIeHTpe (Ha BBIXOJe) pu pe3onance [1Y BuOpocmenienue nocturaet 2,5 mm. OnpenenuThb
KO2(ppUIIMEHT niepeaur CHCTEMBI.

5. Ha PUCYHKC IIPEACTaBJICHA MOJCIIb 0710Ka U3 TPEX MEYATHBIX Y3JIOB.

Macco 14
[TTh] Im,:l [T715]
PT I 1
| Macca woroy |
u
T suloowe

OHpeI[eJ'II/ITB KaKyr0 MUHUMAJIbHYIO CO6CTBCHHYI-O JaCTOTy OOJIKEH UMCTH kaxaeii I1Y mmsa to-

ro, 4ro0bl B CHCTEME HE BO3HHMKAJIM COBMECTHbIE pe30HaHCH. COOCTBEHHAsh YacTOTa INACCH
fy= 50T

6. IleuaTHas ruiaTa TOMIUHON h = 1,5 MM BBINOJHEHA M3 CTEKIOTEKCTOIMTA C MOIYJIEM YIIPY-
rocrn E = 33-10° [Ta. OueHuTb, Ha CKOIBKO W3MEHHTCS XKECTKOCTD IUIATHI, €CIIH YBEIIUYUTh €€ TOJI-

LIUHY JI0 2 MM.

TexH0J10THs1 MPON3BOICTBA 3JEKTPOHHBIX CPEICTB

1. KaKOMy TUITY COOTBCTCTBYCT PACIIOJIOKCHHUC 3JICMCHTOB Ha PUCYHKEC

11 N e T T i P

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

12 L TThes il T o

PacronosxeHue JIeMEHTOB COOTBETCTBYET THITY:
a)lB;
0)2B;
B)1C;



r)2C.

13 [ P |

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

14

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

1.5

i — A e i

=1 =y I=lT=

PacrionosxeHune 371eMEHTOB COOTBETCTBYET THITY:
a)lB;
0)2B;
B)2C;
r)2Y.

HaneXHOCTh 3JIEKTPOHHBIX CPEICTB

1. CrpykrypHas cxema HagexxHoctd POC umeer Bua:

Pl

R Fa

BepositHocT 6e30Tka3Hoi paboTsl 61okoB 321000 u.: P1 = P2 = P3 = 0,8; P4 = 0,5. Haiitu
BEPOATHOCTH 0€30TKAa3HON pabOThI U3/ENHS.

2. OCHOBHOM TPaKT COCTOMUT U3 TPEX MOCIEIOBATEIIBHO COEAMHEHHBIX 3JIEMEHTOB, HAJIEKHOCTh
KaXXJI0TO M3 KOTOphIX paBHa 0,9. Onpenenuts BBIUTPHILI B HAJEAKHOCTH MO BEPOSITHOCTH OTKa3a Mpu
BBEJICHUU OOIIETO pe3epBUPOBaHUS 3-TO MOPSIKA.

3. OCHOBHOM TPaKT COCTOMUT U3 TPEX MOCIEIOBATEIIEHO COCJUHEHHBIX 3JIEMEHTOB, HAJEKHOCTh
Ka)K7oro U3 Kotopbix paBHa 0,9. OnpenenuTs BBIUIPHILI B HAJEKHOCTH 110 BEPOSTHOCTU OTKAa3a IPU
BBEJICHUU TI02JIEMEHTHOTO PE3€PBUPOBAHUA 3-TO MOPsIIKa.

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



5. BepositHOCTh 6€30TKa3HOM paboTsl 3a 3000 yacoB paBHa 0,95 mpu ymcie OTKazoB 5, a 3a
3100 yacoB paBna 0,9. HaiiTu 4ynciio u3aenuii, HOCTaBICHHBIX HA UCIIBITAHUS, U YUCJIO OTKA30B HA WH-
tepBaiie (3000, 3100) yacos.

6. CtpykTypHas cxema HagexxHocTd POC n3obpakeHa Ha pucyHKe. BeposTHOCTh Ge30TKa3HON
pabotsl 3a 1000u.: P = P, = P3 = 0,8; P, = 0,7. Halitu BeposiTHOCTh Oe30TKa3HOUM paboTel POC 3a
1000 yacos.

Teopus I/IH(l)ODMall]/II/I U KOAUPOBAHUA

1. Halitu sHTpONMIO M U30BITOYHOCTH JIUCKPETHOTO MCTOYHUKA X C alaBUTOM, pacrpeserne-
HHUE KOTOPOTO BEPOSTHOCTEH CHMBOJIOB TMPHBEICHO B TAa0JIUIIE

Xi X1 X2 X3 X4 Xs
p(xi) 0,3 0,25 0,125 0,125 0,2

2. TlpoBectu komupoBanue o merogauke lllennona-dano AUCKpEeTHOTO MCTOYHUKA X, €CIU
UCIONb3yeTCs andaBuT, 3aJaHHBINA B TaOIUIE

Xi X1 X2 X3 X4
p(Xi) 0,3 0,45 0,1 0,15

3. Jlnst kona Xemmunra (7,4) nokaxute, uro nomsoM g(xX) = X5 + x° + 1 sBsiercs MOPOXKIAL0-
111208

4. lna xona Xemmunra (7,3) npoBeaute KoaupoBanue uHdopmaimonHoro 6igoka 101 , ecnu
noposkaarommii momaoM g(x) = x* + x° + X+ 1.

5. Jlns koga Xemmunra (8,3) mokaxute, 4to mosuHoMm g(X) = X+ x4+ x+ 1 ectn MIOPOKIAK0-
IIAH.

Pexomenayemasi imreparypa
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OMOMeOuIl. TEXHUKHU U aBToMaTru3anuu. — M.: Axkagemust, 2007. — 368 c.

7. IIuporosa E.B. IIpoekTupoBanne 1 TEXHOJIOTHS MeYaTHbIX miat: yueOHuk / E.B. [Tuporosa;
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12.04.01 «IIpudopocTpoeHue
nporpaMmma Marucrparypsl «MndGopManuoHHO-N3MepPUTEeIbLHASL 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 CHEeLUaINTETa, IIporpaMmMaM MarucTparypsl B HUkeropoackuil rocy1apCcTBEHHBIA TeX-
Hu4eckuil ynusepcutet uM. P.E. AnekceeBay, «Ilopsaok mpoBeneHust KOHKYpPCHOTO 0TOOpa B MarucT-
paTypy YHUBEPCHUTETa», BCTYIUTEIbHBIE UCIIBITAHUS IIPOBOJATCS B BUAEC MEXIUCLHUIUIMHAPHOTO DK3a-
MEHa 110 COOTBETCTBYIOLIEMY HAIIPaBJICHUIO MOATOTOBKU MarucTpaTypbl. BelllyCKHUKaM yuyeOHBIX 3a-
BEJICHUH, UMEIOIIUM JIOKYMEHT I'OCYJapCTBEHHOIO 00pa3la O BbICIIEM O00pa30BaHUH, MOJYYMBIIUM
BbICIIIee 0Opa30BaHME 10 HANPABIICHUIO, COOTBETCTBYIOIIEMY M30paHHOMY HAIPABICHUIO MOATOTOBKU
MarucTpaTypsl, B Ka4eCTBE€ BCTYIUTEIBHOIO HCIBITAHUS 3aCUUTBHIBACTCSA PE3Y/bTAT BBITYCKHOW KBa-
mudukanroHHoit pabotel (BKP). BerynurenbHple HCIBITAaHUS MPOBOAATCS OAHOBPEMEHHO Ha Oro[-
JKETHBIE MECTA U HAa MECTA C IOJIHBIM BO3MEIICHUEM 3aTpar.

Me:xIuCUUIUIMHAPHBIA 3K3aMEH MPOBOJUTCS COIJIACHO PACIIMCAHUIO BCTYNUTEIbHBIX UCIBITA-
Hull, yrBepxxaeHHoMY IIpencenarenemM oTO0OpOUYHO KOMUCCUM MHCTUTYTA, PE3YJIbTaThl 9K3aMeHa 00b-
SIBJIAIOTCSI HA CIIEYIOIINUM JIEHb.

BerynurenpsHoe UCHIBITAHUE B BUJE MEXAUCLUIIIMHAPHOTO 9K3aMEHA IIPOBOJUTCS B IMCBMEH-
HoM popme. [IpogomkuTensHOCTD SK3aMeHa cocTtaBiisieT 180 MUHYT.

DK3aMEHAIMOHHBIN OMIIET COAEPKUT 4 (YeThIpe) BOIPOCa, U3 KOTOPBIX MEPBbIE JIBa BOIPOCA —
TeopeTudeckue (IepeyeHb TUCLUILINH MPECTABIIEH B MPUIOKEHUH |, BOIPOCHl — B IPUJIOKEHUU 3),
TPEeTUi M YeTBEPTHIH BONPOCHl — 3a7auM (IIPAKTUYECKHE 3aJlaHKsl) 0 TUCLUIUIMHAM (TIepeyeHb Tuc-
LUIUIMH [IPEJICTABJIEH B IPUIOKEHUU 2, IPUMEPHI 337a4 — B IPUIIOKEHUH 4).

OTBeTbl Ha KaX/bli BOIPOC OQOPMIISIOTCS Ha MPOIITAMIIOBAaHHBIX JIMCTAX U CHAIOTCA OTOO-
pouHoil komuccuu. [IpoBepka caaHHBIX pabOT OCYIIECTBISAETCS IK3aMEHALMOHHOW KOMHCCUEHN B CO-
CTaBE TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PEILIEHUE O BBICTABIEHUH OLICHKH.

OrnieHka ypoBHS 3HAHUN OMPEIeNsIeTCs 1Mo S-TH OauTbHOM crucTteMe. [lomyIeHHBIMU K YYacTHIO
B KOHKYPCE CUHUTAIOTCS MOCTYMarolue, HaOpaBliue He MeHee 3-X 0aljoB.

[Tocne mpoBeneHUss MEXAUCIMILIMHAPHOTO SK3aMEeHa KOMHCCHSI YCTaHABIMBAET a0COJIOTHBIE
3HAUEHUS PEUTUHIOBBIX NIOKa3aTeNlel Mo KaKIOMy KaHIUAATY:

Bubl O11€HOUHBIX CPENICTB

AOCOoTHBIE
3HAYEHUA

N
MTOKa3aTes

OneHka, Nojay4eHHasi Ha BCTYNIUTEIbHOM HUCIIBITAHUH (9K3aMeHe)

! O1eHKa BBITYCKHOW KBaJTH(HUKAIIMOHHON paboThI
2 banunbl 3a MHAMBHUYyallbHBIE JOCTUKEHUS 110 HAPABIECHUIO TIOJATOTOBKU
(moprdonuno)
Cpennuii 6ann mo OIEHKaM JMCLUHUIUIMH, KYPCOBBIX paboT (MPOEKTOB) U
3 NPaKTUK, BKJIIOYEHHBIX B MPUIIOKEHHUE K JUIUIOMY O BbICIIEM 0Opa30oBaHUU

U 0 KBaJIM(UKaIMu

WTOroBeiii peNTUHIOBBIN [TOKA3aTENb KAHAUAATA COCTABIISET

Ha ocHOBE KOHKYPCHOTO CIIMCKA B 3aBUCUMOCTH OT KOJMYECTBA BBIJCJICHHBIX MECT Ha IIPO-
rpaMMy MarucTpaTypbl OTOOPOYHON KOMHMCCHEH MHCTHTYTA OMPEACISIOTCS KaHAWAAThI, MPOLIEIIINE
KOHKYPCHBII 0TOOp M MOAJIeKaIINe 3a4UCICHNI0 Ha 00y4E€HUE B MarucTparypy.

IIpuno:xkenne 1 — IlepeyeHb TUCIUIIIMH JIs1 TEOPETHYECKUX BOIPOCOB
1. ®wusnueckue OCHOBHI MOMy4eHHS HHPOpMAITT
2. TlpuknamHas MexaHuKa
3. DIeKTpOoTexXHHKA
4. OCHOBBI ITPOSKTHPOBAHUS TPHUOOPOB U CUCTEM



OCHOBBI aBTOMaTHYECKOTO YIIPABICHHS

Mertposorusi, cTanAapTU3aAIMSA U CepTUHUKALHS
DIIEeKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHHUKA
AHanorossle U HU(PPOBBIC U3MEPUTEIBHBIE YCTPOICTBA
I[IpeoOpa3oBaHnE H3MEPHUTEIBHBIX CUTHAJIOB

10 TexHonorust ipruOOPOCTPOCHNUS

11. MHKpPOAJIEKTPOMEXAHHYECKUE CUCTEMBI

©oo~N O

Ipuiaoxenne 2 — [lepevyeHb TMCHUIJIMH 115l TPAKTHYECKHUX 3aJaHUH (3a1a4)
du3ndecKue OCHOBBI MOTydeHHsI HHGOpMAIUN

IIpuxiiagHas MexaHuka

DNEKTPOTEXHHUKA

OCHOBBI aBTOMaTHUYECKOTO YIIPABJICHHUS

[TpeoOpazoBaHue M3MEPUTEITLHBIX CUTHAIIOB

KomnbroTepHbie TEXHOJIOTHH B IPUOOPOCTPOCHUH

BRI

le/l.ﬂomenne 3- BOl'lpOCl)I K BCTYIIMTEJIBbHBIM UCIIBITAHUAM

ITo kypcy «®@u3nyeckne 0CHOBBI NOJIy4YeHHs] HHPOPMALMH»
1. DOnextpuueckoe nose. Guznyeckre BEIMUUHBI, XapaKTEPU3YIOILUE 3JIEKTPUUECKOE 1oJIe. DHEprust
aneKTpruyeckoro nosst. Cuiibl, pa3BUBa€MbIE B 3JIEKTPUUECKOM IOJIE.
2. DnexkTpuyeckas HPOBOJUMOCTb U CONPOTUBIICHHUE SJIEKTPUYECKOMY TOKY. DJIEKTpUUECKass eM-
KocTbh. [IpuMeHeHrne pe3suCTUBHOTO U €MKOCTHOTO MPeoOpa3oBaHUi Ui U3MEpeHUs: GU3NIECKUX Be-
JINYHH.
3.  MarnuTHoe none. XapakTepUCTUKHA MaTepPHaiOB B MAarHUTHOM TIOJIE.
4. VHAOYKTUBHOCTh M B3aUMOMHAYKTHBHOCTb. [IprMeHeHHe MHAYKTUBHOIO M B3aUMOWHAYKTHBHOTO
peoOpa3oBaHus Uil U3MEPEHUs! GPU3NYECKUX BETUYMH.
5. DHeprus MarHUTHOro 1nojsi. Cuiibl, pa3BUBaeMble B MATHUTHOM T10JIE.
6. SIBieHWe >IEKTPOMArHUTHON WHIYKIHMH. [IpiMeHeHHe SBICHUS AIEKTPOMArHUTHON WHIYKITHH
U1 U3MEpEHUs PU3MUECKUX BEJIUYMH.
7. Oddext Xomna. Marautope3uctuBHbli 3¢ dekt. X npumMeHeHne B U3MEpUTENbHON TEXHUKE.
8. Maruutoynpyruit 3¢ dext. [ITbe30MarHuTHBI 1 MAarHUTOCTPUKIMOHHBIN 3¢ dekThl. X npumene-
HUE B U3MEPUTEIHLHOU TEXHHUKE.
9. [IIee3onnextpuyeckuit 3¢pdexr. DnekrpocTpukius. Marepuaisl Mbe3031eKTPUKOB. OCHOBHBIE Xa-
PaKTEepUCTUKH Ibe3oMaTepuanoB. [IpuMenenue nbe3oanexTpuyeckoro 3¢ dexra s uaMepeHus Gu-
3UYECKUX BEJIIMYUH.
10. TenzopesuctuBHEIA dpdekT. [IpuMeHeHne TeH30pe3NCTHBHOTO dPeKTa s U3MEpeHus hu3nde-
CKUX BEJINYMH.
11. ®wusnueckas mpupoaa dAECKTPOMATHUTHBIX BOJH. ICTOYHUKY W TIPUEMHUKH PaauoBOJH. DPGHEKT
Homuepa. O6nacTu NpUMEHEHUs PaJHOBOJIH B U3MEPUTEIHHON TEXHUKE.
12. VIcTOYHMKH ¥ TIPUEMHHUKH ONITHYECKOTO M3mydeHus. [I[puMeHeHne moyeit onTH4eckux U3IydeHni
B U3MEPUTEIILHON TEXHUKE.
13. TemmeparypHbIe W TEIUIOBBIC CBOICTBAa MarepuanoB. Bumel Terutonepenaun. Ousmueckue siBie-
HUS 1 3P PEKTHI B TETJIOBBIX MOJSIX M UX MPUMEHEHHE B U3MEPUTEIILHON TEXHUKE.

ITo kypcy «IIpukiagHasi MEXaHUKA)

TpeboBanus K JeTajsIM 110 KPUTEPUSAM pabOTOCIIOCOOHOCTH.
[IpenenbHBIC COCTOSTHUS M KPUTEPHUH pacyeTa HeCYIeld ClTOCOOHOCTH.
MexaHnyeckue CBONMCTBA KOHCTPYKLIMOHHBIX MATEPUAJIOB.

3y0uaThie repeaavm.

Knaccudukanus pazmepos. Jlomycku u ocaakH.

Pacuer a1eMeHTOB MEXaHU3MOB Ha IPOYHOCTh U TOYHOCTb.
OcCHOBHBIE 3Talbl IPOCKTUPOBAHUS U KOHCTPYUPOBAHUSI.

NogakowdnpE



ITo kypcy «JIeKTPOTEXHUKA)

3akonsl Oma u Kupxroda.

Merto/ibl pacueTa JIEKTPUUECKUX LIENEH.

JleicTByroIME U CPEeTHAE 3HAYECHNS] CUHYCOUJAIIbHOT'O TOKA.
Mo1mHOCTb B LIETIM IEPEMEHHOT0 TOKA.

Pe3zonaHcHBIE SIBICHUS B TMHEHHBIX SJIEKTPUYECKUX LIETISX.
Llenu ¢ pacnpe/eieHHBIMH TapaMeTpaMHu.

IlepexonHble npolecchl B IUHEHHBIX 3JEKTPUUECKUX LIETISIX.
TpexdazHble 37eKTpUYECKUE TETH.

Henunelinble 351eKTpUYeCKUE LETH.

0. I'paduueckuii MeTo pacueTa HEMHEHHBIX LEHeH.

11. MarHuTHbIE LIETH.

12. VYpaBuenus Makcsena.

13. DnexkTpomMarHUTHBINA TpaHchopMaTop.

14. DnexTtpuyeckue MalIMHBI TIOCTOSHHOTO TOKA.

15. ACHUHXPOHHBIE ANEKTPUUECKUE MAIIUHBL.

16. YacToTHBIE 3JEKTPUIECKUE PHIBTPHI.

RO Nk wDN PR

ITo kypcy «OCHOBBI NPOEKTHPOBAHUS NPUOOPOB U CHCTEM»

Knaccudukanms mpuOopoB 1 CUCTEM.

VYCioBust U peXUMBI paboThl H3MEPUTEIBHOTO YCTPOMCTBA.

TexHnuueckoe 3a1anue, €ro aHaIu3 U 33/1a4d MPOSKTUPOBAHUS U3MEPHUTEIBHBIX CPEJICTB.
DTanbl MPOEKTUPOBAHUS U3MEPUTEIBHBIX CPEICTB.

MeTo1pI BApHAHTHOTO MTPOSKTUPOBAHUSI U CUCTEMHBIE TIOJIXO/IbI K TPOSKTUPOBAHHUIO.
MareMaTHYECKHE MOJIETH N3MEPHUTEIBHBIX CPE/ICTB.

CTpyKTypHBIE CXeMbI IPUOOPOB U CHUCTEM.

Bunpl craTndecknx XapakTepUCTHK H3MEPUTEIHHOTO YCTPOMCTBA M UX pacyerT.

Bunbl tuHaMu4ecKkux XapakTepUCTUK U3MEPUTEIHHOTO YCTPOMCTBA U UX pacuerT.

10 Or1eHka morpemnHocTeil mprudopos.

11. Meroabl MOBBIIIEHUS TOYHOCTH TPUOOPOB.

CoNoUA~AWNE

ITo xypcy «OCHOBBI ABTOMATHYECKOI'0 YIIPABJICHHUSD)
1. VcroitunBocTh TMHEWHBIX HeNpepbIBHBIX cucteM. Kpurepuii ycroitunBoctu I'ypBuna, Muxaitnosa.
2. YcToMuMBOCTh JIMHEMHBIX HENpepbIBHBIX cucTeM. Kpurepuii ycroitunsoctu ['ypBuna, HaiikBucra.
3anacel yCTOMYMBOCTH.
3. CuHTE3 KOppEeKTUPYIOMUX ycTpoicTB MeToqoM JKITAX.
4. Tuddepenmupyromye 1 MHTETPUPYIONTHE YCTPOMCTBA TTOCIEIOBATEIHFHOTO THIIA.
5. uddepenuupyromune 1 HHTETPUPYIOLIHE YCTPOHCTBA AapaIeIbHOTO TUIIA.
6. TloHATHS TUHAMUYECKHX XapaKTEPUCTUK CHCTEMBI B 0OBIYHOUN ¢opme. [lepenarounsie GpyHKINH,
IIEpPEXO0/IHAsl XapaKTePUCTHUKA, UMITYJIbCHO-TIEpEXoaHast XxapakTepuctuka, AUX n @UX.
7. TloHATHS TMHAMUYECKHUX XapaKTEPUCTHK CUCTEMBbI B BEKTOpHO-MaTpHuHO# dopme. [lepenaTounsie
GbyHKIMH, TEpexojHas XapaKTepUCTUKA, HMIIYJIbCHO-TIEpEeXoHas XapakTepuctuka, AUX, dUX,
JIAYX.
8. IlpeoOpazoBanue Jlamiaca B TEOpUM CUCTEM U €TO CBOMCTBA.
9. OcHOBHBIE BUIBI COSIMHEHUS 3BEHBEB H OCHOBHBIE MTPABHJIA CTPYKTYPHBIX MTPE0Opa3oBaHU.

ITo kypcy «MeTpoJiorusi, CTAaHAAPTU3ALUSA, CePTUPUKATUAT
1. Tlonsarue pusnueckoii BenuunHbl. Pazmep @B u e€ enununpl. Cucrema eauHUL GU3NIECKUX BeE-
auurH. OCHOBHBIE U TPOU3BOIHBIE EUHUIIBI (PU3UYECKUX BETUYHH.
2. TlonsTue u3MepuUTENbHON IIKaJIBl. MeTpuiyeckue 1 HEeMETPUUECKUE KA.
3. Ilonstue morpemuoctu. Kinaccudukanms morpemHocTei.
4. Cucremarndeckas norpemrHocTs (IlocTosiHHAs, iporpeccupyromas, nepuoandeckas). Crocoos
OoOHapyKEeHHs CHCTEMaTHYECKUX MOTPEIIHOCTEH.



5. BeposTHOCTHOE OnMcaHue CIydalHbBIX MOTPEIIHOCTEN. 3aKOH ITIOTHOCTH paclpeiesICHUs BEpO-
ATHOCTH CITy4ailHbIX HorpemHocteil. [ py0Obie MOrpenHoCcT!, KPUTEPUN UX UCKITIOYCHHUS.

6. Wsmepenune ®B. Bunsl u metoasr u3mepenuit. [lonsiTue enMHCTBA MI3MEPEHUN. DTAJIOH €IUHUIIBI
(bu3nyuecKoil BeMMIrHBI. XapaKTePUCTUKH 3TAJTOHOB M MX KJIacCH(UKAIHSI.

7. Knaccuduxamus cpeactsa usmepeHuid. MeTposornyeckue XapakTepuCTUKU CPECTB U3MEPEHU 1
UX HopMUpoBaHue. Kitacc TOUHOCTH CpeICTBa U3MEPEHHUS.

8. TloHATHSA METPOJIOrHYECKOI HalIe:xKHOCTU U MeTpoJioruiyeckoi ucrpasHoctu. [loBepka cpeacraa
u3mepenus. Kpurepun BbIOOpa 3TaTOHHOTO CpeACTBa AJis MoBepku. HaznaueHne MexXImoBepOYHBIX
nHTepBaioB. [loBepounas cxema.

9. Cranpaptuszanus, Mmetosl U Gopmbl. HopmMaTHBHBIE JOKYMEHTHI 10 CTaHaapTU3anuud. MexayHa-
poansie cranaaptel cepun 1SO.

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

ITo Kypcy «JIeKTPOHHKA 1 MUKPONPOLECCOPHAS TEXHUKA)
1. TIlaccuBHBIE KOMIOHEHTHI JIEKTPOHHBIX YCTPOICTB: PE3UCTOPHI, KOHICHCATOPHI, KATYIIKH UHAYK-
TUBHOCTH, TPaHC(HOPMATOPHI.
2. DJNEeKTpONpPOBOAHOCTH MOTYIPOBOAHUKOB, OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH.
3. bumnonspHbIe TPaH3UCTOPHI: PU3HUSCKUN TPUHIIHIT, MATEMATHIECKasi MOJIC)Ib, CXEMbI BKJITFOUCHUS;
CBOICTBa, MapaMeTPhl U XapaKTEPUCTUKH.
4. TwupucTopsl: MPUHIKI PaOOTHI, BUIBI, TAPAMETPHI U XapaKTCPUCTHKH.
5. TloneBble TPaH3UCTOPHI: BUIBL, (HDU3UUECKHUI MPUHIMI PabOThI, MapaMeTpbl U XapaKTEPUCTUKH,
CXEMBI BKJITFOUCHHSI.
6. VYcunurenu dJEKTPUUYECKUX CUTHAJIOB: OOIIME CBEIEHUS, CTPYKTypa, CTATHUYECKHUE PEXKHUMBI, 00-
paTHBIE CBSI3H.
7. JuddepennmanbHbIil yCUIUTENBHBINA Kackal. Y CHIINTEIbHBIC KaCKa bl ¢ TpaHC(HOPMATOPHOH CBSI-
3bI10.
8. MHnarerpupyromue u nuddepeHnupyromne ycrpoicTsa. AKTUBHbIE (QUIBTPHI HU3KUX U BBICOKHX
4acToT.
9. 3akonsl Oynesoii anreopsl. ynkuuu U, NN, HE, U-HE, NJIN-HE, uckmovaromee NJIN.
10. IIpeoOpa3oBaHue NECIATHYHON CHCTEMBI CUUCIICHHS B TBOMYHYIO 1 HA00OPOT.
11. Tumnsl TpurrepoB. Peructpsl, CIBUTOBBIE PETUCTPHI, CYETUUKH.

ITo kypcy «AHaJIOrOBBIC U IM(POBbIE H3MEPUTEIbHbIC YCTPOHCTBA»
1. DnexkTpomexaHWYECKHE U3MEPUTEIbHBIE MEXaHU3MbI: MArHUTOZJIEKTPUUECKUE, IIEKTPOIMHAMU-
yeckue, JnekTpoMaruuTHele. [IpuHImn paboTsl, KOHCTPYKIIMS, CXEMbI BKIIOUECHUS.
2. UW3mepurenbHbIe TpaHC(HOPMATOPHI TOKA M HANIPSHKEHUS: KOHCTPYKIIUS, CXEMBI BKITFOUEHHSI, TT0-
I'PELIHOCTH.
3. Cxembl IOCTPOCHHUS U MIPUHIIUT paOOTHI CTPEIIOYHBIX MPHOOPOB (dacToToMep, (ha3oMeTp, BaTT-
METD).
4. TIlpocreiiiine n3MepUTENbHBIE KOMIIEHCATOPHI HAaNpsKeHUs. Cxema ¢ AeuTeNIeM HalpsKeHus,
CX€Ma C YCTaHOBKOM OIIOPHOTO TOKA.
5. HM3MmepurtenbHble MOCTHI 1711 U3MEPEHUSI aKTUBHOT'O COTIPOTUBIIEHUS, EMKOCTH, MHAYKTUBHOCTH.
6. MacmralOHble 1 QpyHKIIMOHANbHBIE TpeoOpa3oBarenu Ha OVY.
7. JleTeKkTopbl aMILTUTYJHBIX, IEHCTBYIOIINX U CPEAHEBBITPSIMIIEHHBIX 3HaYeHUH curHanos. [IpuH-
IUIBI paOOTHI M CXEMbI Ha TACCUBHBIX 3JIEMEHTaX U ONEPAMOHHBIX YCUIUTEISX.
8. [IlonsTHe 0 AMCKPETHOM, KBAHTOBAHHOM U IIU(PPOBOM cuUrHaie. Pa3HOBUIHOCTH annapaTHbIX KO-
JI0B B IIU(POBBIX YCTPOHCTBAX.
9. TexHuveckue MeTO/bI LU(POBLIX U3MEPEHHH aHAJIOTOBBIX BeIUYMH. DYHKIIMOHAIBHBIE CXEMBI,
JOCTOMHCTBA U HEAOCTATKHU.
10. XapaxkTrepHsbie nmorpenrHocT MudpoBsix NY.
11. [Mudpossie mpuOOPHI BPEMIUMITYJIbCHOTO ACHCTBUS, YPaBHOBEIINBAIOIIETO ACHCTBHS, UMITYJIbC-
HBIN 1TUGPOBOM XpOoHOMETp: HYHKIIMOHATIBHAS CXeMa, IPUHIIUI paOOThI, TOTPEITHOCTH.



12. Iudporoit u3MepuTenh pa3HOCTH (a3, IEKTPOHHO-CUETHBINA YaCTOTOMED, UG POBOM U3MEPHUTEIH
napamerpoB RLC: ¢pyHKIIMOHATBHAS cXeMa, PUHITUT pa0OThI, TOTPEITHOCTH.

13. [udpo-anamorossie mpeoOpa3oBaTEIN: CXEMbI IIOCTPOCHHUSI, IIPUHIIUATI PAOOTHI.

14. Amnanoro-mudpoBsie IpeoOpa3oBaTeNu: CXEMbl IIOCTPOCHUS, IPUHLIUI PaOOTHI.

ITo xypcy «IIpeoOpa3oBanne H3MepUTEJbHBIX CHTHAJIOB)
1.  JluHamuyecKoe NMpeacTaBICHUE CUTHAJIOB.
2.  Pa3noxxeHue NEpUONMYECKUX CUTHAIOB 10 OPTOHOPMHUPOBAHHBIM 0Oa3ucaM TPUTOHOMETpHYE-
CKHMX (DYHKIIH.
3. CrnektpaibHOE Ipe/ICTaBICHUE HENEPUOANUECKUX CUTHAIIOB.
4.  IlpoxokaeHue 1eTepMUHUPOBAHHBIX CUTHAJIOB YEPE3 JIMHEWHBIE LIENIU — METO/IbI aHATIN3A.
5. Metoabl aHanM3a HENMMHEHHBIX 1eneil. OTKIMK HeTWHEHHOro mpeoOpa3oBaressi Ha TapMOHUYE-
CKMI BXOJHOW CHUTHAJL.
6. IIpeoOpa3oBaHuEe CUTHATIOB MAPAMETPUUECKUMU IICTISIMH.
7. Knaccuduxanust THHEHHBIX (PUIBTPOB, METOBI aHAIN3A MIEKTPHUECKUX CXEM (HIBTPOB.
8.  CuHre3 IMHEHHBIX PUIBTPOB 10 3amaHHON AUX.
9.  ®unetpsl barrepBopTa n UeObimeBa, UX CpaBHUTEILHBINA aHAIIH3.
10. JIuckperu3auus U BOCCTAaHOBIIEHHME KOHTHHYAJIbHON CTPYKTYphI cCUTHaNIOB. Pacuer mapamerpos
JTUCKPETU3ALINH.
11. JuckpetHoe npeoOpazoBanue Oypre.
12. JluckperHas CBEpTKa U €€ MPUMEHEHHE B aHAJIN3€ CUTHAJIOB.
13. IIpumenenue Z-nmpeoOpazoBaHus AJi aHAINU3A TUCKPETHBIX CUTHAIOB U (PHIIBTPOB.
14. Knaccuduxanus nnuppoBeix ¢GuibTpoB. PexypcuBHble 1 HepekypcuBHble LID, Mx cTpykTypa,
nepenaToyHasi GyHKITHS.
15. OcHoBHbIE METO/BI CUHTE3a JIMHEHHBIX U(PPOBBIX (UIBTPOB.

ITo kypcy «TexHosorusi npuéOPOCTPOEHUD)
1. Kpurepuu TOUHOCTU U3JENUN, UX BIUSHUE Ha MPOJODKUTEIBHOCTh MMPOU3BOJICTBA U CTOUMOCTD
TII. TexHonoruveckue GakTOpsl, BAUSIIONINE HA TOUHOCTD U3JIEIHMH.
2. llonatusa ¢u3MYecKoil M T€OMETPUUYECKON B3aMMO3aMEHSAEMOCTH. Buabl cOOPOYHBIX pa3MEpHBIX
nene u Metoasl ux obOecnedeHus. Knaccupuxanus U 0COOCHHOCTH PETYIMPOBOYHBIX OMEparuit
cOOPKHU M MOHTa)Ka U3JIEIHI MPUOOPOCTPOSHHUS.
3. Krnaccudukamus TexHomoruaeckux norpemrHocreid. dusudueckas npupoaa (GpaxkTopoB, BEI3BIBAIO-
LIUX POU3BOJICTBEHHBIE TOTPEUTHOCTH.
4. TexHOJIOTHS MUHUATIOPHBIX U MUKPOMUHHUATIOPHBIX U3eHi. TOHKOIIJIEHOUYHBIE TEXHOJIOTHH.
5. MogenupoBanue TII u ux ananus.
6. [lokazaTenu TEXHOJOTUYHOCTH, OTMPEACIICHHE YPOBHS M KOJMYECTBEHHBIX MOKA3aTeleld TEXHOIO-
TUYHOCTH. TEeXHUKO-dYKOHOMHUYECKUN aHaIu3 TeXHOJOrH4eckoro mporecca. Beioop Bapuanta TII mo
ce0ecTOMMOCTH.
7. CtpykTypa BpeMeHHBIX 3aTpar npu ¢yHkimonupoBanuu TII u dakTopsl, BIUSIONIME HA TH 3a-
TpaThl. TeXHUYECKOE HOPMHUPOBAHUE.
8. IlpoextupoBanue TII mo mpuHIMNy MHTErpanuy uiau muddepeHIranuy onepalnii, mepexoaoB.
Br16op ocnacTku u o6opynoBanust mis TII.
9. OcnoBubie TexHonorunueckue nokymeHtol TII. Copepxanue moxkymentoB TII (MmapumipyTHble U
OTIEPAIIMOHHBIE KapThl, ONIEPAIIMOHHBIE CKU3bI, TEXHOJOTUUECKHE WHCTPYKIIMU | T.1.). TpeOoBaHMs K
o OpMIICHHUIO.
10. Texnuueckass W TEXHOJIIOTUYECKAs €JIWHAs CHUCTEMa IMOATOTOBKH MPOU3BOJCTBA U3JEIUN
(ECTTIIT). ®yHkuuu, 3312491 1 0COOCHHOCTH TEXHOJIOTUIECKON MOAroTOBKU mpousBoacTra (TIIIT).

IHo kypcy « MUKPO3/IeKTPOMEXaHUYECKHE CHCTEMbD)
1. Koncrpyknuonnas 6aza MOMC. KpeMHuii kKak KOHCTPYKITMOHHBIM MaTepral.
2. UyBCTBHUTENbHBIEC 3JIEMEHTHI IEPBUYHBIX MpeodpazoBareneit MOMC. OceBble 1 MassTHUKOBBIE UD
MHKPOMEXaHUYECKHUX aKCEIEPOMETPOB.
3. UyBCTBHUTEIbHBIEC FJIEMEHTHI IaTYNKOB JIaBJICHHUS.



4. Ilpsmble mpeoOpa3oBaTeI MUKPOIIEKTPOMEXaHHUECKUX CHCTEM.

5. OO6patHble npeodpazoBaTeIr MUKPOIIEKTPOMEXaHUYECKUX CUCTEM

6. CTpyKTypHBIE CXEMBI U NepeaTOYHbIe (PYHKIUN MUKPOMEXaHUIECKUX aKCEICPOMETPOB MPSIMOTO
M3MEpEHusl.

7. CTpyKTypHBIE CXEMBbI U MepeaaToYHble (PYHKIIMN MUKPOMEXaHHUECKUX aKCeIepOMETPOB KOMIICH-
CAallMOHHOTO THUTIA.

8. CrpyKTypHBIE CXE€MBI U IIepeaTouHble (QYHKIIMU MUKPOMEXaHUYECKUX JATYUKOB JABJICHUS MpPs-
MOTO U3MEpPEHUSI.

9. CrpyKTypHBIE CXEMBI U MepeAaTOYHbIe PYHKIIMA MUKPOMEXAaHUYECKUX JAaTYMKOB JIABICHHUS KOM-
MEHCAIIMOHHOTO THIIA.

10. Texuomoruueckue mpoueccel npu GopmupoBanun MOMC (oObemMHass MUKpoOMeXaHH4YecKast 00-
paboTka, TITyO0oKOe peakTUBHOE HOHHOE TpaBJICHHE, IIOBEPXHOCTHAS MUKpOMEXaHWYecKasi 00paboTka,
LIGA-TexHomorus).

Hpunomeﬂne 4 — HpnMepHMe 3agavdu (npaKaneCKne 33}13]—[1/[51) K BCTYIIUTEC/JIbHBIM HC-
NbBITAHUAM

Du3uyecKue OCHOBBI MOJNYYeHUs HHPOPMAUUH

1. ®ysknus npeobpazoBanus qaTuvka nepememienuit U=2X (ex. uamepenus: x — mm, U — BoubT).
[Ipu 3HaueHun uzmepsiemont BenuunHbl X=0,5 MM BbIxogHOU curHain paseH U=1,05 B.

Omnpenenure: 1) abCONIOTHYIO NOTPEHIHOCTh B €IUHMILIAX BBIXOJHOW BEIMYMHBI; 2) aOCONIOTHYIO
MOTPEIIHOCTh B €IMHUIAX BXOJHOW BEJIWYUHBI, 3) OTHOCUTENbHYIO MOIPEUIHOCTh U3MepeHus; 4)
IIPUBEJICHHYIO ITOTPEIIHOCTh U3MEPEHUSI IPU AUANIA30HE Xmax= MM.

2. Konzencarop, 3al10JHEHHBIA AUANEKTPUKOM C JTUAJIEKTPUUYECKON MPOHUIIAEMOCTBIO € = 2, Te-
psieT 3a Bpemsl T = 3 MUH. IOJIOBUHY 3apsiaa. CunTas, 4To yTedka 3apsiia MPOUCXOIUT TOJIbKO Yepe3
TUBJIEKTPUK, BEIYUCIUTD €TI0 YJEIbHOE COIIPOTUBIICHHE.

3. JIBa tepmopesucropa R1(0) u Ry(0) ¢ TemnepaTypHbiMU KO3 PHUIUECHTAMH CONPOTUBICHHS 0l
=5.10° 1/°C u oy = 2.107° 1/°C COCIMHEHBI TIoCcTIeIoBaTebHO. OnpeeuTe TeMIepaTypHbIid KO-
3 QHUIMEHT CONMPOTUBICHHS LIENH, ecliu TpHu Temneparype 0p = 0°C compoTHBICHUS TepMOpE3u-
cropoB paBHbl R1(0) = R2(0).

4. Jlng MHAYKIIMOHHOTO M3MEPUTEIBHOTO MPeoOpa3oBaressi BAOPOCKOPOCTH OIMPEISINTE MaKCH-
MaJIbHYIO CKOPOCTh CHHYCOUIAIbHOW BUOPAIMH, €CJIM aMIUIUTY/Ia ¥ YacTOTa BUOpAIIMKA COOTBETCT-
BeHHO paBHBL: Xm = 0,1 mm, f=1 xI'm.

5. KaxoBa nomxkHa ObITh CKOPOCTH BpalleHHsI MJIOCKOW KPYTJION KaTyIIKH CPEAHUM TUAMETPOM
D=50 MM u uucnom BuTkoB W=200, 4TOOBI MPH BHEUIHEM MEPHEHIUKYIIPHOM MArHUTHOM IIOJe
unaykuuen B=0,5 Tn B veit unayuupoanacs IC aMminTy10i emax=5 B.

6. OmpenenuTs HaNpaBJICHWEC W 3HAYCHUC | \
MOMEHTa, pa3BHBAEMOT'0 MAarHUTOIJIEKTPH- || ||
yeckuM mpeobpazoBaTeneM (puc.) MpH Mpo- N
TEKalolleM B Karymike Toke, paBHoM =200 =
MA, ecnmu wHAyKnus B 3azope B=0,4 Tm, S
yucino BUTKOB Karymku W=500, mmpuHa — —
marauta 1=10 mm, nouna maraura l,= 17 MM, /

JUTHHA BO3YITHOTO 3a30pa 0=3 MM.

Ipuxkaagnas MexaHuka



1. Crynenuarslii crepskens Harpyxen cunamu Fi=13 xH, F,=8

kH u F3=29 kH, nelicTBytomue Baoib ocu Opyca. JIeBbrit KoHeI

Opyca *xecTko 3akperuieH. [lmomans monepeyHoro ceueHus npa- T A

BOro ydyacTka Opyca paBHa A=20 cM?, a nesoro A;=0,5A=10 4 Sl O kA,
oM. Mopayne TpPONOJBHOW YIPYrOCTHM OJMHAKOB MU DPAaBEH

E=2x10"" H/M% OnpenenuTh BHYTPEHHHUE CHIIOBBIE (DaKTOPHI Ivt | Im i | Im | Im

IIpU [IPOCTOM HarpykeHuH. [1ocTponuTh 3M0pbsl HOPMAIBHOU CHU-
Jbl ¥ HOPMAJbHBIX HAIPSDKEHUNW NPU PACTSKEHUM U CHKATHU.
Omnpenenutb aOCOMIOTHOE U3MEHEHUE JIIMHBI NPU 33JaHHOM Ha-

Ipy3Ke.

2.Bbajka Ha IByX MIApHUPHBIX OMOPaX HArpy’eHa 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 .
JlnHa ydactkoB a=b=c=1M. OnpeaenuTs BHYTPCHHUE CUIIOBBIC L 77 o L. |
(bakToph! B MONEPEUYHBIX CEUYCHUIX Opyca IpH POCTOM Harpy-

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

MEPEYHON CHIIBI.
JIeKTPOTEXHUKA
1. Onpenenuth BHYTPEHHEE COMPOTHBICHNE UCTOYHUKA SHEPTUH, €CITU IPU CONPOTUBJICHUH HATPY3KH

Ru1= 200 Om gepes Hee porekaer Tok 0,8 A, a mpu yMEHBIIICHUH COTIPOTHBIICHUS HATPY3KU 10 Rp=
100 OmM Tok uepe3 Hee Bo3pacTaet 1o 1,5 A.

2. HenuHeliHbIC CONPOTUBIICHHUS] UIMEIOT BOJIBT-aMITEPHBIC XapaKTe- A (A
’ ®

pucruku |, =aU 2 + 2abU, |, =2aU . [Tpu kakom Hampsike-
HUU UX JuQepeHnraabHble COTPOTUBIEHUS Oy1yT paBHbI? @ (Ir

AN/

3. [Nokazanus mpubopoB (puc.): 141=1,8 A, 143=2,5 A.
Haiitn noka3anus amnepmerpa Aj. ——G

D

OCHOBBI ABTOMATHYECKOI0 YupaBJjieHUsA

1. Ilepenarounast pyHKIUS UMEET BUI \N/ (s)= w . OnpenenuTs yca0BUE YCTOMYMBOCTH
S°(1+T,S)

BaMKHYTOf/'I CUCTCMBEI.

2. OHpC,Z[C.HI/ITB PCaAKIUI0 CUCTEMBI HA CAMHUYHOC CTYIICHYATOC BOSHCﬁCTBHC, C€CJIM MepeaaTouHasd

k

dynxmus mmeet Bug W (S) = m .

k K
3. Tpu 3Bena ¢ nepenatounsvu dyrxmmsvi: Wi (S) =——=—; W, (s) =K,; W;(s) = 3
T,s+1 s(Tys +1)
COEMHEHBI NocenoBarenbHo. Haliaute noiaHyo nepenaTounyro GpyHKIHIO cCUCTeMBbI M Koddduiment
nepeayn B CTaTUKE U Ha OECKOHEYHO OOJIBIIION YacToTe.

4. B COOTBETCTBHH CO CTPYKTYPHOUM CXEMOM CIEISIIeH cucTe-
MBI (pHUC.) HAWIUTE TOJHYIO MEepPelaTOYHYI0 (YHKIHMIO CIe/s- XB Q> w, > w )y
el CUCTEMBI U 0XapaKTepU3yHUTe CUCTEMY C MO3ULUNA THUIIO- - ! 2
BBIX 3BCHBEB TEOPUM yIpaBieHus. Paccunrante craTMUecKuil
kod(Q¢punuent nepenaun. Ilepenarounsie KUY 3BCHBEB

bun pex pex bynxiy W Je—




k
pasubr: W, (S) = T—ll; W, (s) =K, ; W;(s) =K. apamerpsr nepeatounsix ¢yHKimit paHbl: K
S+
1

=0,01; k. =50 ks =1;T;=0,01c.

Hpeoﬁpa303a}me H3MEPUTEC/ILHBIX CUT'HAJIOB

1. Haiinure nepeaarounyto GyHKIUIO (GUIBTPA B BHIE MACCHBHOTO Ye- L N, o
TeIpexmnoiocHuka (puc.) npu R; = 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 (yHKIWIO aKTUBHOTO (HIBTPA C R,
Ha UeIEHOM ONEPAlMOHHOM YCHIIUTEINE (PHC.) IpU

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

UBX R

1
u  NOpCJIOKUTE €TI0 IMPHUMCHCHHC B I/IH(l)OpMaI_II/IOHHO' +
HU3MCPUTCIIbHBIX W/WIIH YHOpaBIAIOMUX CUCTEMAX. |

U bIX

3. Hapucyiite rpaduk crexkTpaabHON MJIOTHOCTH CUTHAja Ha BBIXOJE M3MEPHUTENs C MepelaTOYHON
¢byHKIMEH B BHIE alleprHOAMYECKOTO 3BEHA IIEPBOTO MOPSIKA, €CIIM Ha BXOJE JACHCTBYET CIy4YailHbIH
CTaLlMOHAPHBIH MpoLECcC ¢ KOPPESIIMOHHON QyHKIMeH, paBHOM O-pyHkmu upaka.

4. Hapucyiite (kauecTBEHHO) rpadyK CEKTPaTbHON MIOTHOCTH CHTHAA Ha BBIXO/E (PUIbTpa HUIKHUX
yacToT barTepBopTa BTOpOro mopsijaka, €CJii Ha BXOJI€ ICUCTBYET CTAIlMOHAPHBIN O€IBINA ITyM.

KOMHI)IOTeprIe TEXHOJIOT'UHA B HpHﬁOpOCTpOCHHI/[

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

y=1 3Vita?
—, x>0
Iniiix 4+ 5)
3aiarh LBET JINHUM — 3€JIEHBII, THIl MapKepa — KpyrT.

2. B mporpammuoii cpene Matlab chopmupoBats BekTop A mmHoi L=18, cocTosmuii U3 caydaiHbIX
YHCeJ PAaBHOMEPHO paclpeesieHHbIX B Auana3zoHe oT -10 go 10. Haiftu cymmy mOJIOKUTENBHBIX 3J1€-
MEHTOB MaCCHBa, CTOSIINX Ha MECTaX, KPaTHBIX 5.

3. CocraButh mporpammHsbIii ko B Matlab, cootBeTcTByrOmMi MO€IH U3MEPUTEITHLHOTO YCTPOICTBA,
peanmnzoBanHoii B Simulink. Hactpoiiku 6:10K0B, IpUBECHBI HA PHCYHKE.



¥

Um'/ Zs+1 1 > |:|

4z2425+41 1. 65+l
Rendon T fer Fopa  Transfer Fong Soopez
Mumhers ransfer Fon
el Sine Wave
. Output a sine wave where the sine lppe determines the computational
Sine Wawel techmique used. The parameters in the bwo bypes are related through:
Block Parameters: Random Number1 x S amples per period = 2°pi / [Frequency * Sample time)
Fandom Humber MHumber of off I Ph Sampl d /(2
umber of offzet zamples = Phase * Samples per perio “pi
Output & normally [Gaussian] distributed random signal. Output is F A2l (e
repeatable for a given seed IUze the sample-bazed sine tpe if numerical problems due to unming for
large timesz [e.q. overflow in abzolute time] ocour,
Parameters
tean: Parameters
5 Sine ype: | Time based B
Y arance: Amplitude:
B 8
Initial zeed: Bias:
o 55
Sample time: Frequency [rad/zec):
0 4°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 |

4. B nporpamMmmHoM komiuiekce T-flex BeimonuuTh npoektupoanue 3D mozesnu, nmpencTaBieHHON Ha
PHUCYHKE:
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15.04.05 «KOHCTPYKTOPCKO-TEXHOJOTNYECKOE 00ecneueHue
MAIINHOCTPOUTEILHBIX MPONU3BOICTB
nporpaMMa MarucTparypbl « TexHoJ10rusg MAIMHOCTPOCH U

B cootBeTcTBUM C IOKyMeHTaMH, yTBepIeHHbIMU pekTopoM HI'TY: «lIpaBuna npuema Ha
o0y4yeHue 1Mo o0pazoBaTeIbHBIM IPOTrpaMMaM BBICHIET0 0O0pa3oBaHMs — MporpaMmaM OakaniaBpHara,
IIpOrpaMMaM CHEeNUaINTeTa, IIporpaMmMaM MarucTparypsl B HUkeropoackuil rocy1apCcTBEHHBIM TeX-
Hu4eckuil ynusepcutet uM. P.E. AnekceeBay, «Ilopsaok mpoBeneHust KOHKYpPCHOTO 0TOOpa B MarucT-
paTypy YHUBEPCHUTETa», BCTYIUTEIbHBIE UCIIBITAHUS IIPOBOJATCS B BUAEC MEKIUCLHUIUIMHAPHOTO DK3a-
MEHa 0 COOTBETCTBYIOILIEMY HAIpPaBICHUIO MOATOTOBKMA MarkucTparypsl. BeillyckHUKaM y4eOHBIX 3a-
BEJICHUH, UMEIOIIMM JIOKyMEHT T'OCYJapCTBEHHOTO 00paslia o BHICIIEM O00pa30BaHWU, MOTYYHBIIUM
BbICIIIEe 00pa30BaHME 110 HANPABIICHUIO, COOTBETCTBYIOIIEMY M30paHHOMY HAIIPABICHUIO MOATOTOBKU
MarucTpaTypsl, B KaUeCTBE BCTYIUTEJIBHOIO HCIBITAHUS 3aCUUTHIBAETCS PE3Y/IbTAT BBITYCKHOW KBa-
mudukanronHoit pabotsl (BKP). BerynutenbHble MCIBITaHUS MPOBOAATCS OAHOBPEMEHHO Ha Oroj-
KETHbIE MECTA U Ha MECTA C MOJIHBIM BO3MEIICHUEM 3aTpar.

MexIucuuIIMHApHBIA 3K3aMEH MPOBOJUTCS COIVIACHO PACIIHUCAHUIO BCTYIUTEIbHBIX UCIIBITA-
HUM, yrBepkaeHHOMY [IpencenarenemM oTOOPOYHON KOMUCCHH HHCTHTYTA, PE3YyIbTAaThl SK3aMeHa 00b-
SBJIAIOTCS HA CIIEYIOIINUN JEHb.

BerynurensHoe ucnbpiTaHuE B BUJE MEXAUCHUIIIMHAPHOTO SK3aMEeHA IIPOBOJIUTCS B IHCbMEH-
HoM (opme. [TpoaomKuTETLHOCTh 3K3aMeHa cocTapisieT 180 MUHYT.

DK3aMEeHaIMOHHBIN OUIeT COEPKUT 4 (YeThIpe) BOIPOca, U3 KOTOPBIX MEPBBIA U BTOPOU TE€O-
PETUYECKHE BOIIPOCH] — 10 AUCLUIIIMHAM, BKIOYEHHBIM B IIEPEUEHB 10 MOATOTOBKE K MEKIAUCLMILIN-
HapHOMY 3K3aMe€HY, TPETHI M 4eTBEPTHIN 3a/aul — MO JUCUUIUIMHAM, BKIIIOUEHHBIM B IIEPEYEHb 110
MIOArOTOBKE K MEKANCLMUIIMHAPHOMY JK3aMEHY.

OTBeThl Ha KaXIbll BOIpOC O(GOPMIIIOTCS Ha MPOUITAMIIOBAHHBIX JIMCTaX M CAAIOTCS OTOO-
pouHoi koMuccuu. IIpoBepka ciaHHBIX PabOT OCYLIECTBISAETCSA YK3aMEHAIIMOHHONH KOMHUCCHEH, B CO-
CTaBe TPEX YeJIOBEK, KOTOPbIE COBMECTHO MPUHUMAIOT PELIEHUE O BBICTABJIEHUH OLEHKU.

OneHka ypoBHs 3HaHMI onpesesseTcs o 5-Tu 6ayuibHOM cucteme. JIONyIIeHHBIMU K Y4aCTHIO
B KOHKYPCE CUMTAIOTCS MOCTYMAIONIe aOUTYPUEHTHI, HaOpaBIlIie HE MEHee 3-X OaJlIoB.

[Tocne npoBeneHHUsT MEXAMCLUUIUIMHAPHOTO 3K3aMEHAa KOMHUCCHS YCTaHaBIMBAeT aOCOIIOTHBIE
3HAYEHUS PEUTUHIOBBIX MTOKa3aTeNlel 1Mo KaXkIOMy KaHIUAaTy:

Bunbt o11eHOYHBIX CPECTB

ABCOIIOTHBIE
3HAYEHUS

N
MTOKa3aTels

OI_ICHKa, MOJIY4CHHAA Ha BCTYIIUTCIIbHOM HCIIBITAHUN (BKSaMeHC)

! OneHka BBITYCKHOMN KBaTHU(pUKAMOHHON pabOThI
5 banubl 3a MHAMBUYaIbHBIE JOCTHKEHUS 110 HAIIPABIEHUIO TIOATOTOBKU
(moptdonmo)
Cpennuil Oann mo OLEHKaM TUCHMIUIMH, KYpCOBBIX Pa0OT (NMPOEKTOB) U
3 MPAKTHUK, BKJIIOYEHHBIX B MPHJIOKEHHUE K JUIIOMY O BBICIIEM 00pa3oBaHUU

U 0 KBaJM(pUKaImu

WTOroBe1ii pENTUHIOBBIN ITOKA3aTENb KAHAWAATA COCTABIISET

Ha ocHOBE KOHKYPCHOTO CIIMCKA B 3aBUCUMOCTH OT KOJMYECTBA BBIJCJICHHBIX MECT Ha IIPO-
rpaMMy MarucTpaTypbl OTOOPOYHON KOMHMCCHEH MHCTHTYTa ONMPEACISIOTCS KaHAWIAThI, MPOLIEIIINE
KOHKYPCHBII 0TOOp M MOAJIEKAIINEe 3a4UCICHUI0 HAa 00y4YE€HUE B MarucTparypy.



2. Bonpochbl K BCTYNUTEIbHBIM HCTIBITAHUSAM
2.1 OCHOBbI TEXHOJIOI'M MAIIIMHOCTPOEHU A
1. MamHa u ee ciryxe0Hoe Ha3HAuCHHE.
2. IIpou3BoACTBEHHBIN U TEXHOJOTUUECKUH mporecchl. CTpyKTypa TEXHOJIOTUYECKOIO Mpoliecca.
3. DJeMeHThl TeXHOJOTHYECKOro mpoiiecca (onepaius, Iepexol, MpoXo, YCTaHOB, O3UIUS U Ap.) U
UX KpaTKasi XapaKTepUCTHUKA.
4. Tunpsl MaIMHOCTPOUTENLHBIX TPOU3BOJICTB M UX KpaTKasi XapakTepUCTHUKA.
5. Bunasr opranu3zainuu nIpon3BOACTBEHHBIX MTPOILIECCOB (TOTOYHBIC M HETIOTOYHBIE). FIX 0COOCHHOCTH.
6. [IpyHLIUIIBI TOCTPOCHUS TEXHOJIOTHYECKUX MpolieccoB (auddepeHuans 1 KOHIEHTpaus onepa-
nuii). X cyTs.
7. KauecTBO ¥ SKOHOMUYHOCTh MalIuHbl. OCHOBHBIE IMOKA3aTEIN KauyeCTBA U SKOHOMUYHOCTH.
8. Tounocte aeranen. TouHocTs MamuHebl. [lokazaTrenn TOUHOCTH.
9. MeToapl JOCTUKEHHSI TOYHOCTH 00paboTKU. MeToa MPOoOHBIX XOJO0B U MIPOMEPOB: CYTh, JOCTOUH-
cTBa 1 HefocTaTku. OOIaCTh UCTIONb30BAHMUS.
10. MeTobl JOCTHXKEHHSI TOYHOCTH 00pabOTKH. MeTol aBTOMaTHYECKOTO TOJyYeHHUsI pa3MEepOB Ha
HACTPOEHHBIX CTAHKAX: CYTh, JOCTOUHCTBA U HelocTaTku. O0IacTh UCTIOIB30BAHUS.
11. Cucremarnueckre MOrpemrHOCTH 00PaOOTKH: BUIBI, TPHYNHBI BOSHUKHOBEHHUSI.
12. XKecTKoCTh TEXHOJIOTHYECKON CUCTEMBI U MOJIATIMBOCTh. OCHOBHBIE ITYyTH YBEJIUYEHUS )KECTKOCTH
TEXHOJIOTHYECKON CHCTEMBI.
13. CyyaiiHple morpenrtHoctd 00pabOTKU ¥ MPUUYUHBI KX BO3ZHUKHOBEHUSI.
14. 3akoHsl paccesiHus (pacmpeiesieHus) pa3MepoB.
15. Oburee (cymmapHOe) paccessHHE pa3MepOB 3ar0TOBOK U 00IIast MOTPEIIHOCTh 0OPaOOTKH.

3aaun

1. JlaThb Ka4ecTBEHHYIO OIIEHKY TEXHOJOTHYHOCTH BapHaHTOB KOHCTPYKTHBHOTO O(OPMIICHUS
3JIEMEHTOB JieTaneil (pucyHok 3.1).

g R et ==

B) r)
Prcynox 3.1
2. Ha peBonbpBepHOM cTaHke oOpabareiBaroT maptuto BasioB 300 mr. auamerpom 301 mm. Tlo
pe3ynbTaTtaM U3MepEeHHs TPOOHBIX BAIOB BEMTUYHHBI CPETHETO JUAMETPa U CPEIHEro KBaAPATHIECKOTO

oTkioHeHust coctaBisiior d = 29,97 MM u 6 = 0,019 mm. OnpenenuTh YKUCIIO TOAHBIX U OPAKOBAHHBIX
JeTajieH.

3. Jlns onepauuu obpaboTku moBepxHocTei B u I' pa3paboTarh cxemy 0a3upoBaHuUs IUCKa,
00eCIeYrBaOIIyIO MMOJyUYEeHHE Pa3MepPOB a | b, 3aJaHHBIX Ha PUCYHKE 3.2.
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2.2. MATEPUAJIOBEJEHUE
BnusiHue yriiepoaa U MOCTOSHHBIX ITpUMeceil Ha CBOMCTBA CTalIu.
VYranepoaucras v JerupoBaHHas KOHCTPYKIMOHHASA cTaslb. MapKUpoBKa, IPUMEHEHUE.
CtpykTypa, MapKMpOBKa U IPUMEHEHHE YyTYHOB.
NHcTpymeHnTanbHble cTanu. MapKupoBKa, IPUMEHEHHE.
XKapocroiikue cranu u cruiasbl. VX mpuMeHeHHe.
Hepikageromue cranu. MapkupoBka, IpUMEHEHUE.
Knaccudukanus Bug0B TepMUUECKON 00pabOTKH.
Crnioco6s1 3akanku. O6paboTKa cTaau X0JI0I0M.
. IlemenTanusi, a30THPOBaHNE U LIMAHUPOBAHUE CTAJIH.
10 AOMMHUH U €70 CIuiaBel. MapkupOBKa, IPUMEHEHHE.
11. Menp u ee ciiaBel. MapKupoBKa, IPUMEHEHHE.
12. Marnwuii u ero cruraBel. MapKkupoBKa, PUMEHEHHE.
13. Cocras, k1accupuKanys U CBOWCTBA IJIacTMacc.

CoNoA~AWNE

3amaun

1. BoiOpaThk MapKy cTaju JJi1 U3rOTOBJICHHS ILIECTEPHU aBTOMOOMIIbBHOM KOpOOKH repenay.

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

3. BriOpath pexxuMbl XUMUKO-TEPMUYECKONH 00pabOTKH U TEpMHUUYECKOI 00pabOTKHU IIECTEpHU U3 CTa-
mm 20X.

4. Bo1OpaTh TEKCTOJUT JJ1s1 U3TOTOBJICHHUS BKJIABIIIEH MOAIIUITHUKOB CKOJIBKEHHUS.

5. BoiOpaTth Mapky MaTepuania Uil M3TOTOBJIEHUS KOpIyca MPUCIOCOOJIEHHS, MPUMEHSEMOro MpH
¢dpesepoBanuu ayryna CU20.

6. BoiOpath Mapky MmaTepualia U PEKUMBl XUMHKO-TEPMUYECKON 00pabOTKM sl OBICTPOCMEHHOM
KOHJIYKTOPHOMW BTYJIKH.

7. BeIOpaTh MapKy MaTepuana U peXUMbl XMMHUKO-TEPMHUECKOW 00pabOTKM il KOpIyca aBTOMO-
OMIBHOU KOPOOKH Tepeiad.

2.3. TEXHOJIOT' A MAIINHOCTPOEHU A
1. HcxonHble naHHBIE, TIOCIEIOBATEIBHOCTD U CO/IEPIKaHNE OCHOBHBIX 3TAIlOB MPOEKTUPOBAHUS TeX-
HOJIOTHYECKUX MPOLIECCOB.
2. Mexanuueckas 00paboTKa Hapy>KHBIX HMWIMHIPUYECKUX MOBEPXHOCTEH: MMOCIEI0BATEIBHOCTh 00-
paboTku, 000pyAOBaHNE, PEKYIINI U MEPUTENBHBIN HHCTPYMEHT.
3. Mexanuueckas 00paboTKa HapYKHBIX IMIMHAPHUECKUX ITOBEPXHOCTEH: PeKUMBI 00pabOTKH, pac-
94eT OCHOBHOTO BPEMEHH, KOHTPOJIb.



4. Mexanndeckas o0paboTKa OTBepCTHH. TeXHOIOrn4ecKas 1ocjie0BaTeIbHOCTh B 3aBUCIMOCTH OT
TOYHOCTH, KOH(PUTYpAIIMH U TIyOHHBI OTBEPCTHI. TeXHOIOTHUECKOe OCHAIICHUE, PEXUMbBI 00paboT-
ku. KOHTpOIb OTBEPCTHIA.

5. Mexanuueckass 00pabOTKa INIOCKUX MoBepxHOcTeil. O0nacTu 1enecoodpa3Horo MpUMEHEHHs Me-
TOJ10B 00pa®oTKH. KOHTPOJIb MI0CKUX MOBEPXHOCTEH.

6. MeTtozapl momydeHus pe3b00BbIX MOBepxHOCTEeH. CpaBHUTENbHAS OLEHKA METOIOB.

7. Hape3anue HapyxHOM pe3bObl. TexHomornueckas ocHacTka. KOHTpoJib HapyKHBIX Pe3bOOBBIX IO-
BEPXHOCTEM.

8. Ilomyuenue BHyTpeHHeH pe3bObl. TexHonornyeckas ocHacTka. KOHTposib BHYTpEHHHUX Pe3bOOBBIX
MOBEPXHOCTEM.

9. TomyuyeHue pe3pOOBBIX MOBEPXHOCTEH IUIACTHUECKUM JAedopMUpoBaHHEM. TexHoJIornyeckas oc-
HacTka. KOHTpOJb pe3b00BBIX MOBEPXHOCTEH.

10. CpaBHHTENbHAS OLIEHKA METO0B 00pabOTKU 3yObeB 3yOUaThIX KOJIEC, IUIMLEBBIX M IIMOHOYHBIX
nosepxHocTell. KOHTposb 3y0UaThIX, HUIMIEBBIX U IIMTOHOYHBIX TOBEPXHOCTEH.

11. O6paboTku 3yObeB 3yOUaThIX KOJIEC, IUIMILIEBBIX U IIIMOHOYHBIX TOBEPXHOCTEN METO/IOM KOIHPO-
BaHUsL.

12. O6paboTku 3yObeB 3y0UaThIX KOJIEC, IUTMLEBBIX U MIMOHOYHBIX TTOBEPXHOCTEH METOOM OOKATKH.
13. MeTobl OTAENIKH MOBEPXHOCTU 3yObEB 3y0UaThIX KOJIEC.

14. Metonbl 00paboTKH (haCOHHBIX TIOBEPXHOCTEH B 3aBUCHMOCTH OT KOHCTPYKIIMU, TOYHOCTH U rada-
puToB aetaneii. KOHTposb (hacOHHBIX OBEPXHOCTEH.

15. IpenBapurenbras 06padoTka hacoHHBIX MOBepXHOCTEH. OOOPYIOBaHHE, PEKYIIUH HHCTPYMEHT.
16. ®unumnas 06padboTka hacoHHBIX MOBepxHOCTEH. OOOpyAOBaHME, PEKYIINN HHCTPYMEHT.

17. TexHonmormueckue MeToabl (POPMUPOBAHUS TIOBEPXHOCTHOTO CJIOS JeTajleil MAalluH TUIAaCTHYECKUM
nepopmupoBanueM. JloCTOMHCTBA U HEJJOCTATKH, 00JIaCTh IPUMEHEHUS.

3amaun

1. BBIMOAHUTE 3CKU3 TEXHOJIOTHYECKON CXeMbl ((MHUIIHOTO Tepexo/ia mpu 00padboTKe HapyKHOU
WIMHIPUYECKON MOBEPXHOCTH C yKa3aHHWeM 0a3, TIaBHBIX M BCIIOMOTATENbHBIX PabOUMX ABMIKEHHM

(pucynoxk 3.8).
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2. BBINOTHUTH 3CKHU3 TEXHOJOTHMUECKOW CXeMbl (PUHUIIHOTO Iepexoa nMpu o0paboTKe Hapy K-
HOM LMIMHAPUYECKON MOBEPXHOCTU C YKa3aHHEM 0a3, TJIaBHOTO M BCIIOMOTaTEIbHOTO pabouyux JIBU-
xeHui (pucyHok 3.9).
3. BBIIOIHUTH ICKM3 TEXHOJIOTUYECKOH CXEMBI MHOTOPE3II0BON TOKapHOH 00paboTKH (PHCYHOK
3.10) myst cirydast ICTIOJIB30BAaHUS B KAUECTBE 3arOTOBKHU KPYTJIOTO COPTOBOTO MPOKATa.
4. BBIMOJHUTH 3CKU3 TEXHOJIOTHYECKOM CXEMbl MHOTOPE3I[0BOI TOKApHOM 00pabOTKU ISt CITy-
Yasi MHCTPYMEHTAJIbHOW HaJIQJIKU TI0 ITTHHE HAaUOOJBIIEH CTyeHn Baia (pucyHok 3.11).
5. BBIMIOTHUTH 3CKU3 TEXHOJIOTHUECKONW CXEMbI MHOTOPE3I0BOI TOKapHONH 00pabOTKHU IS CITy-
Yasi MHCTPYMEHTAJIbHON HaIAaJIKHU 110 JIJTMHE HAMMEHBIIIEH CTyIeHH Bayia (pucyHOK 3.12).
6. [lepeuncauTh MPU3HAKK HETEXHOJIOTMYHOCTH KOHCTPYKIUH JCTAIN C TOUYKH 3PEHUS MIPOBEIe-
HUS MEXaHUYECKOW 00pabOTKH M KOHTPOJIs (prcyHOK 3.16).
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7. BBINOJHUTH 3CKHU3 TEXHOJOTMYECKOU FR0HT
| = i
cXeMbl (PMHUIIHOTO Mepexoaa mpu o0padoTke ol 0.0z ng (\/3
BHYTPEHHEH IWIMHAPUYECKON IOBEPXHOCTH
C yKkasamueM 0a3, IJIaBHBIX M BCIIOMO- A
raTeIbHBIX JABMKEHUH (pucyHok 3.14).
o
0 —
=
3
= MarepHam:
8. IlepeuncnuTh NpU3HAKU HETEXHOJIO- Y 1-Ij,i'l'}’l-l

TMYHOCTH KOHCTPYKIIMU JAETaNIU C TOUKH 3pe-
HUS IPOBEJCHUS MEXaHU4eCKOl 00paboTKu
(pucyHnok 3.15).
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10. [MepeyrcauTh MPU3HAKH HETEXHOJIOTHYHOCTH KOHCTPYKIIUHU JICTAIN C TOYKU 3PSHUS TIPOBeE-
JICHHS] MeXaHu4eckor 00paboTku (pucyHok 3.17).
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11. Ilepeuncautb BO3MOXK- tf (\j)

HbIE METOJbI IOJIy4eHHS DPe3b-
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12. Ilpennoxutb MeTOx
00paboTKH Pe3p00BOM MOBEPXHOCTH B YCIOBUSAX €AMHUYHOTO MMPOU3BOJCTBA (pUCYHOK 3.19).
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2.4. TEXHOJIOI'MYECKHUE TTPOLIECCBHI B MAIIMHOCTPOEHUUA
JluteiiHble CBOMCTBA CIIABOB.
[Ipoaykius mpoKaTHOTO MPOU3BOJICTBA.
9J‘I€KTp03p03HOHHaﬂ o0OpaboTka.
JIutbe B 000510uKOBBIE (hopMBI. OpraHu3anus TEXHOJIOTHYECKOTO Mpolecca U3rOTOBICHUS JIUTEH-
HOM popmbl. XapakTepuCcTHKa OTIUBOK.
5. TlpeccoBanme. Opranuzanus TEXHOJIOTHYECKOTO TpoIiecca MpeccoBaHus. MeTo bl IPecCOBaHUS.
6. Bomouenue. CylnHocTh U OpraHu3alys TEXHOJIOTHYECKOIO Mpoliecca.

4>.°°!\’!—‘



7. Tunbl CBapHBIX COCTMHEHUM.
8. OO6paboTka meTasioB AaBieHHeM. CriocoObl MPOKATKH.

9. IlopomkoBas MeTajuTyprusi. MexaHu4eckrue MeTO/Ibl ITOJTyYEHHsI TOPOLIKOB.
10. [TopourkoBas MeTayuryprusi. PU3NUEcKrue CBONCTBA MOPOLIKOB.
11. ITony4yeHue NOPOIIKOBBIX 3arOTOBOK METO/I0M NPOKATKH.

12. OcHOBHBIE OTIpeIeIeH s TUTSHHOTO MTPOU3BO/ICTBA.
13. Tunsl Npou3BOACTBA U UX XapaKTEPUCTHKA.

14. Jlutee B necyaHo-rauHUCTBIE GopMbl (Opranuzanusi TEXHOIOTHYECKOTO MPOoIecca U3TOTOBICHHS

TUTEHHON (HOpPMBI).

15. JInTee mo BBILIABISEMBIM MOACTIAM (OpraHmauHﬂ TEXHOJIOTHYCCKOI'0O IIponecca H3roTOBJICHUA

JTUTEHHON (HOPMBI).

3ajayn

1. PacindpoBats 0003HaueHre ToyHOCTH OTIUBKH §8-5-4-7 cm 0,8 TOCT 26645-85.

2. PactiudpoBats 0603HaueHue TouHocty oTimBku 8-0-0-7 'OCT 26645-85.

3. OnpenenuTs rpymiy craind. BeiOpate MeToa moay4deHus 3aroToBKM U o0opynoBanue. B 3aBu-
CUMOCTH OT METOJia HA3HAYUTh MPHUITYCKH HA MEXaHHYECKyIo 00paboTky. Pa3zpaborare yeprex 3aro-

TOBKH.
HcxoaHbie JaHHEIC:
- netanb «Bam» (pucynok 3.20);
- KPYITHOCEPHIHOE TIPOU3BOICTBO;
- marepuan aeranu 1SXT'H2TA T'OCT 4543-2016;

- Macca getanu 1,93 kr.
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4. OnpeaenuTs Tpyniy ctaiv. B 3aBUCMMOCTH OT MeTOAA MOJY4YEHUS 3arOTOBKM Ha3HAYUTh

MPUITYCKH HA MEXaHWYeCKyt0 00paboTky. PazpaboTaTh uepreix 3aroTOBKH.

VcxonHble qaHHbIE:

- netanb «Ban nepBuuHbIii» (pucyHok 3.21);

- mraMnoBo4Hoe obopynoBanue — ['KM;

- KOJIMYECTBO TIEPEX00B — 4,

- matepuan geranu 15SXTH2TA T'OCT 4543-2016;
- Macca aeranu 6,6 Kr.



g P _— YRz 200D
VEaEs 58 | i« >
A [ A E— - 73 -
3 s ]
A s Rl 6
k
o - Frerm
= = Z _ éﬂ a1l 3 = 2 i -
ol B o ¥ 2@ ) ® 2
S .19 h
= 15 4 -
¥
— R25
VWEz63 Y \wa?.:zﬁj R2 M Ras ! s
! N = T T
_Eﬂh_l..(_ ;214‘11_
2 packH - 52 = dDD-U.?E - H14, 2
FucyHokr 3.2

2.5. TEXHOJIOI'MYECKAA OCHACTKA

1. TexHonorMUeckast OCHacCTKa: pojib U MECTO B OOLIEH CTPYKTYpe MPOEKTUPOBAHUS TEXHOIOTMUECKUX
IIPOLIECCOB U3TOTOBJICHUS J€Taled MallH.
2. HazHaueHue cTaHOYHBIX MIPUCIOCOOIEHUHN U UX Ki1accuUKaLMsL.
3. DKOHOMHYECKHE OCHOBBI TPUMEHEHHSI TPUCIIOCOOICHUH.
4. YcnoBue coOIOIeHUs 3aJaHHON TOYHOCTH 0OpaOOTKH 3aroTOBKH B MPHUCTIOCOOIeHUU. OCHOBHBIE
COCTABJISAIOLINE CYMMApHOH MOTPeHOCTH 00paboTKH.
5. YcraHOBOYHBIE 3JIEMEHTHI IPUCIIOCOOIEHUI: MOHATHE 0 0a3ax 0OpabaTbiBaeMOl OBEPXHOCTH, MO-
IPEeIIHOCTh 0a3UPOBAHUS U IPUUUHBI €€ BOSHUKHOBEHUS.
6. KOHCTpyKIIMN yCTaHOBOYHBIX 3JIEMEHTOB MPUCIIOCOOIEHHI: KitaccuuKalus U npeIbsBisieMble
TpeOoBaHUSI.
7. YCcTaHOBOYHBIE MAJBIBL: CYIIECTBYIOIINE KOHCTPYKLIUU U CIIydau UX UCTIONb30BaHus. Pacuersl,
CBSI3aHHBIE C YCTAHOBKOM 3arOTOBOK Ha MaJIbIIbl.
8. YcTaHOBOYHBIE MPU3MBL: CYIIECTBYIOIIME KOHCTPYKIIMU U CIy4yal MX HCIoJib30BaHudA. Pacuer mo-
rpemHocTeii 0a3upoBaHUs MPH YCTAaHOBKE 3arOTOBKU Ha MPU3MY.
9. Haznauenue u kiaccupuKanus 3a)KUMHBIX YCTPONCTB, IPeabsIBIsieMble K HUM TpeboBaHusl. CHUIIbL,
JeWCTBYIONINE HA 3aTOTOBKY IPH 00paboTKe.
10. Pacyer cun 3akperieHust uisi HaubOosiee XapaKTepHbIX CIy4yaeB B3aUMOJIECHCTBUS CUJI PE3aHHs U
3aKUMa.
11. Ilpucniocobsienus i Gpe3epHbIX CTAHKOB
12. TIpucniocobneHust i CBEPIAMIBHBIX CTAHKOB.
13. Ilpucnoco6ienus Ui TOKapHBIX CTAHKOB.
14. Kopnycsl mpHrcriocobeHHiA: Ha3HAaUeHUE, PEAbIBIsieMble TPeOOBaHUS, MAaTEPHAIIBI U METOABI T1O-
JIy4€HUs 3ar0TOBOK KOPITYyCOB.

15. 11TaG10HBI M YCTAaHOBBI: HA3HAYCHUE, CYILIECTBYIOIHE KOHCTPYKIINH.
16. YcTaHOBOYHO-32KMMHBIE MEXaHH3MbI TTPUCTIOCOOJICHHI: HAa3HAUYCHUE, KIIaCCU(UKAIIHS, TTPUHIIAIT
JEUCTBHUS CYLIECTBYIOIIUX KOHCTPYKLIAMN.
17. MarHuTHblE M 3JIEKTPOMAarHWTHBIE 3aKUMHbBIC YCTPOMCTBA: CYIIECTBYIOIINE KOHCTPYKIIMH, HX
JOCTOMHCTBA U HEAOCTATKHU.



18. ITHeBMONIPUBOIBI: CYIIECTBYIOIINE CXEMBI, UX JIOCTOMHCTBA W HEAOCTaTKH. Pacuer 3aKMMHOTro
YCHIIHSL.

19. Prryakaple 3aKMMbBI: OCHOBHEIEC CHJIOBBIC CXEMBI C MCIIOJb30BaHUEM PbIYa’KHBIX 3aKMMOB H pacC-
€T 3a)KUMHBIX yCI/IJII/Iﬁ JJIs1 HUX.

20. 'maponpuBObl: CYLIECTBYIOIIME KOHCTPYKLIMH, UX JOCTOMHCTBA U HEJlOCTAaTKU. Pacuer 3akumHoO-
ro yCHJIUS.

21. BuHTOBOI1 3aKMM: OCHOBHBIE OJIEMEHTEI, CYHIECTBYIOINE KOHCTPYKIHH U ClIydau UX HUCIIOJIB30Ba-
Hus. PacyeT CUIoBBIX XapaKTCPUCTUK B BUHTOBOM MCXAaHU3ME.

22. Tlpucniocobsenus s apTomarnueckux Juaui (AJl), crankos ¢ UITY ¥ mpoMBIIUIEHHBIX POOOTOB
(ITP).

3azauu
1. ITomoOpaTh MHEBMAaTHYECKUH IIIMHAP JBYCTOPOHHETO JACHCTBUS, €CIIH IPHU MTyCKE CKATOTO BO3IY-

2
xa nox nasnennem P = 0,4 MH/M“ B GecmrokoByl0 MOJNOCTH yCHIIME HA INTOKE COCTABHT
Pyr =3500H.

2. HO,I[O6paTB MHEBMaTUYECKUI HUIMHAP ABYCTOPOHHETO HeﬁCTBHH, C€CJIK IIpH IYCKE CIKAaTOTrO BO3AY-

2
xa mnox pgasineruem P =0,6 MH/M B TIOJOCTh CO INTOKOM YCHJIME Ha IITOKE COCTaBUT
P, =8000H.

3. Onpenenuts quamerp D, MM THIPaBIUYECKOTO LMJIMHIAPA ABYCTOPOHHETO ACHCTBUS, €CITU MAaCIO

2
nojaerca co cTopoHsl mroka nox gasieaneM P =5MH/M® u tpeGyemoe ycunme na mroke

P, =2500H.

4. Onpenenuth nuametrp D, MM THApPaBINYECKOTO MWJIMHPA JBYCTOPOHHETO JIEHCTBUSI, €CIIM MAaciio

2
nojaerca B TojiocTh 6e3 mroka non pasnenuem P =4MH/M® u tpeGyemoe ycunme Ha mToke

P, =4000H.

5. Ykazarp Ha3HAaYCHUE MPUBEACHHBIX HA PUCYHKE 3.28 3JIEMEHTOB NMPUCIIOCOOIEHUHN, CITydau UCTIONb-
30BaHUs U MPEIbsIBISIEMbIE TPEOOBAHUS.
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6. YKka3aTh KOMIUIEKT TEXHOJOTUUECKHX 0a3, HEOOXOMUMBIN i obecrieueHust TpeOyemMoi opH-
€HTUPOBKH 3aroTOBKHU (pUCYHOK 3.29).
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7. YKa3aTh KOMIUICKT TEXHOJOTHYECKUX 0a3, HEOOXOIUMBIN I oOecriedeHus TpedyeMoil opu-
E€HTUPOBKH 3aroToBKH (pucyHoK 3.30).
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+0,023 v
TpanbHOe oTBepcTHe & 30 MM, CIIPOEKTUPOBaHA ONpaBKa ¢ MOCa049HON MOBEpXHOCTHIO & 30,0014

MM. OTpeAeNuTh MOTPEIHOCTh OazupoBaHus (pucyHok 3.31).
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2.6. METPOJIOT A, CTAHOAPTU3ALIMA U CEPTUOUKALIMA
1. EnvHble NPUHIMIBI TOCTPOSHUS CUCTEM JIOMTYCKOB M MOCA/IOK.
2. JlnarpaMma OCHOBHBIX OTKJIOHEHUH [T 00pa30BaHUs MOCAIOK.
3. O0Opa3oBaHue MOCATOK B CUCTEME OTBEPCTUS U B cucTeMe Bayia (0003HAYCHHSI MTOCAIOK; OCHOBHAS
JIeTaNb, €€ 0003HAUYCHHE).
4. Tlocanku ¢ 3a30poM (TapaMeTpbl, cxeMaTHIeckoe n3oopaxenue). [[puMeHeHue mocagok ¢ 3a30pOM.
5. IMocagku mepexomHbie (MapaMeTpnl, Tpaduueckoe H300paKCHHE W OIpeleiieHHe MapaMeTpOB).
[TpumeHeHne OCcaI0K EPEXOTHBIX.
6. Ilocanku ¢ HatsTOM (TTapameTpbl, TpaguuecKkoe HM300paKeHNUE MOCAIO0K U ONPECIICHHE MMapaMeT-
poB). [IpuMeHeHe MOCca 0K ¢ HATSTOM.
7. O603HaUeHUE KBAJTUTETOB, OTKIIOHCHU, JOMTYCKOB U MTOCAIOK Ha YepTekKax.
8. OtkiioHeHus1 GOpMbI UITMHIPUYECKUX U IJIOCKUX JIeTallel, MX 0003HaUYEHUE, OMpEIeIICHUEe U KOH-
TPOJb. BiusiHre WX Ha AKCIUTyaTaIllMOHHBIC TOKA3aTeIN H3CIIH.

3amayu

1. OmnpenenuTh cUCTeMy 3aJaHHOW MOCAIKH, THUI MOCAIKU, MapaMeTpbl MOcalku. BrlaepTuTh
CXEMAaTHYICCKOE N300paXKeHHE IMOCAIKH B IpaUuecKu ONpeaesuTh mapameTpsl (Tadbmura 3.2).

Tabnuma 3.2. 3amaHus 11 pacuera mocajaok

3agaHue 3agaHue 3agaHue 3agaHue
1. ©2H8/h8 12. S10H6/m6 23. ¥21411/h11 34. &3577/h7
2. J5P6/h6 13. @8R7/h5 24. J8R7/h7 35. J30H6/t6
3. @10G5/h5 14. &5F9/h9 25. J21H10/d10 36. &15H10/h9
4. @30H8/u8 15. &25H6/r6 26. 10U8/h8 37. J18H9/j9
5. @40G7/h7 16. ¥2N5/h5 27. J10E8/h8 38. J12H10/d9
6. @1,8M5/h5 17. @20H11/h11 28. 10D8/h8 39. J45H8/x8
7. 336Js6/H6 18. J30H7/f7 29. P29K7/h7 40. J18H7/js5
8. W36H12/js12 19. ¥18N8/h7 30. ¥18H7/h5 41. ¥8H11/all
9. J30H9/j7 20. &18M8/h8 31. J18H7/g5 42. J1K5/h5
10. ¥12H9/z8 21. O17H8/k6 32. J19H6/p5 43. J30H7/s6
11. ¥20H6/n5 22. OTF7/h7 33. ¥21B11/h11 44. &8S7/h7

2. OnpenenuTth NpeAeabHBIC U HCIOJHUTEIbHBIE pa3Mephbl KaaHOPOB Il KOHTPOJIS pa3MepoB
(Tabmuma 3.3).

Tabnuna 3.3. 3agaHus ais pacyera KamuOpoB

3aganue 3aganue 3aganue 3aganue 3aganue
1. @30H7 11. J60H8 21. ©10G5 31. 18N8 41. 510D8
2. 230e8 12. &50G7 22. (J36Js6 32. ©18M8 42. (21895
3. &85n6 13. &50js8 23. (J20n5 33. J18f7 43. J19p5
4. J50H5 14. D40p6 24. $21m6 34. (J18k6 44, 519b11
5. J18u8 15. &70K7 25. J8F9 35. OTF7 45.19T7
6. P30e6 16. &65e8 26. J15F9 36. J40U8 46.019t7
1.020R7 17. &100H5 27. D27r6 37.021A11 47. 518d8
8. U63H9 18. ©¥80F8 28. (J2N5 38. ¥21H11 48.78all
9. J63d9 19. ©12H8 29. J3H11 39. ©¥21d10 49. J30s6
10. J30k7 20. J5p6 30. ¥3H11 40. 10j9 50. J30H13




2.7. ObPYJOBAHUE MAIIMHOCTPOUTEJIbHBIX ITPON3BOJACTB
Krnaccudukanus cTaHKOB 1O CTETICHH CIICIUATA3AIIHH.
Krnaccudukanus cTaHKOB 1O CTETIEHU TOYHOCTH.
Knaccu¢ukanus cTaHKOB 110 11€JIeBOMY Ha3HAUYEHUIO M 0003HAUEHUE CTAaHKOB.
Pa3HoBuIHOCTH ABM>KEHUN PabOUMX OPraHOB CTAHKOB.
[lepegaTounble OTHOIICHUS U IEPEMEIICHUS PA3IMYHBIX MEXaHUYECKHUX TIepeIay.
Pacuér yacToThl BpallleHHs U KPYTALIEr0O MOMEHTA Ha NIIUHENE CTaHKa.
Metoapl OecCTyeHYaToro peryJInpoBaHus MPUBO/A CTAHKA.
Meroapl CTyneH4YaTOro peryjaupoBaHys IPUBO/IA CTAHKa.
. CriocoOslI perynupoBaHusi CKOPOCTH pabOUMX OPraHOB CTaHKA U UX KOHCTPYKTHUBHBIE OCOOEHHOCTH.
10 [IpeaBapuTenbHbId U YTOUHEHHBIN pacu€T BaJOB MPUBOJIA CTAHKA.
11. Ha3nauenwue, TUIIBI, TOAOOP U PaCUET NUIMLIEBBIX COCTUHEHUM.
12. Ha3naueHnwue, THIIBI, TOAOOP U MPOBEPKA HA MPOYHOCTH MIMOHOYHBIX COCTUHCHHM.

CoNOUR~WNE

3amayu

1. CpaBauth Monenu ctankoB 16K20 u 1E340 mo Ha3HAYeHHIO U TEXHOJOTHUYECKUM BO3MOXKHO-
CTSIM.

2. Onumure KOHCTPYKTUBHBIE OCOOCHHOCTH CTaHKOB Mozeneit 6P821" u 676.

3. OnpenenuTh YHUCIO CTYNEHEH perynupoBaHus Z W 3HAYCHHUS YAaCTOT BPAIICHUS IITAHICIIS
CTaHKa N, ecu Juana3oH perynupoBanus | =2,5, 3nameHatens psiaa yucen odopotoB ¢=1,12, mak-
CUMaJIbHasl 9acTOTa BPAIICHUS IITUHACIS CTAaHKA Nmax= =500 00/MuH.

4. OnpenenuTh 3HAMEHATENb PsJa YKCE 0OOPOTOB ¢, €CIIM MHUHHUMAJbHAs 4acTOTa BPAIICHUS
MIMUHIES CTaHKa Npin=80 00/MWH, YHCIO CTYICHEW peryiupoBaHus Z=5, MakcHMajbHas 4acToTa
BpAIlleHUs MIMUHAETS CTaHKA Nmax—=200 06/MuH.

5. Onpenenuth TpeTu WieH N3 psga ducesl o0OPOTOB, €CIM MUHUMAIbHAS YacTOTa BPAIICHHS
IIMUHIES CTaHKa Npin=200 00/MUH, MaKCUMalbHAsl YaCTOTa BPAIICHUS LIMUHAENS CTaHKa Nmax=500
00/MWH, YHCIIO CTyTeHel perynupoBanus Z=9.

6. Omnpenenuts YacTOTHI BpaIllEHMs INMHHIENS CTaHKA, €CIM MHHMMAIbHAs YacTOTA BPAILECHUS
IIMUHAEIS CTaHKa Npmin =100 06/MUH, YUCIO cTyneHen peryaupoBaHusi Z=6, MakCUMalIbHasl 4acTOTa

BpalleHus IIIHHIEIS CTaHKa Nmay =315 00/MUH.

2.8. TIPOLIECCBHI 1 OITEPAIITUN ®OPMOOBPA30BAHUA
1. T'eomeTpudecke mapaMeTphl JIE3BUSI HHCTPYMEHTA, UX BIHMSHHE HA MPOLIECC U Pe3yabTaThl oOpa-
OOTKH pe3aHueM.
DNEeMEHTHI pexXruMa pe3aHusl.
[lTepoxoBaTtocTh 06pabOTaHHON TTOBEPXHOCTH.
dopmupoBaHue HaKIena moja 00padboTaHHON TOBEPXHOCTHIO ACTATH.
JlelicTBue CUJT pe3aHus HA SJIEMEHTBI TEXHOJIOTMYECKOW CUCTEMBI.
[Tepros cTOMKOCTH UHCTPYMEHTA, €r0 3aBUCUMOCTH OT ITapaMeTPOB MPOIlecca pe3aHHsl.
BnusiHue cMa30uHO-0XJIaX/IaI0IUX TEXHOJOTHYECKUX CpeJl Ha MpOoIlecc U pe3yabTaTsl 00paboTKu
pe3aHuem.
8. CpaBHUTE TpYIIBI HHCTPYMEHTAIBHBIX MaTEPHUAJIOB 10 OCHOBHBIM CBOMCTBaM. B dem mpenmyiie-
CTBa MaTepHAaJIOB C OOJbIIEH TBEPOCTHIO, MPOYHOCTHIO U TEIIOCTOMKOCTHIO?
9. IlocnenoBaTebHOCTH PYYHOTO pacyeTa pexXnMa PEe3aHusl.

Noogakown

3amaun

1.Pacnonoxute Mapku HHCTPYMEHTAJIBHBIX MaT€pUaJIOB 110 BO3PACTAHUIO UX TBEPIOCTU: Y 12A,
P6MS, T30K4, T5K12, BOK60.

2.Pacrionoxure MapKku MHCTPYMEHTAJIBHBIX MAaTEPUAJIOB 10 BO3pAcTaHUIO MX mpouHocTH: 9XC,
P6M3, T30K4, T5K10, ACO.

3.Pacnionoxure Mapku MHCTPYMEHTAIBHBIX MAaTEPHAJIOB 10 BO3PACTAHUIO UX TEIIOCTOMKOCTH:

XBTI', P6M3, BK2, BK100M, ACIIL.



2.9. PEXXYIIHA MIHCTPYMEHT
OTBOJ TEIIa OT PEXYIIUX KPOMOK HHCTPYMEHTA.
MeTob! KperuieHus: pacoOHHBIX PE3IIOB.
HasnaueHue u OCHOBHBIE TUITBI (PaCOHHBIX PE3IIOB.
Mertoab! npodurpoBanus GacOHHBIX PE3IIOB.
Caepmna st riryookoro cBepiieHuss. OCOOCHHOCTH KOHCTPYKITHH.
Knaccudukanus mpoTsmkek.
Knaccudukanus 1 KogupoBaHue pexXyIux HHCTPYMEHTOB.
[TpuHIUTIBI BBIOOpA MAMETPOB TIIaIKUX YaCTEH KPYTIOH MPOTIKKH.
. Ilepeuncnure THUITBI pe3bOOHAKATHBIX HHCTPYMEHTOB H MOSICHUTE MIPUHIIUI UX PaOOTHI.
10 IIpuBenuTe METOMBI YIy4IIEHUs T€OMETPUUECKUX I1APAMETPOB CIIUPAIBHBIX CBEPIL.

CoNOUR~WNE

3ajaun

1. OmpenenuTh OuUaMETp TPETHETO PEXKYIIETO 3y0a MPOTSKKH, €CIAM JUaMeTp OTBEPCTUS TOJ
npoTsiruBanue d, = 12,6 MMm. Cxema pe3aHusi: a) OAMHAPHAs, o1beM Ha 3y0 S; = 0,03 mm; 0) rpymmo-
Bas ¢ Z. = 2, moaBEM Ha cekuuio S; = 0,15 Mm.

O+0,21

2. OnpenenuTh qUAMETp 3eHKepa s 06paGoTKH oTBepeTHs & 2 MM, eciu BelIUYHHA pas-

OWMBKH TI0 TUAMETPY Pm ax — 0,08 Mm.
3. Omnpeznenuts pasmep NpohuiIs pexyIied KpoMKU (acOHHOTO peslia BAOJIb OcH aeTan |, ecian
JMHEWHBIA pa3Mep ydacTKa JIeTaliu, 00padaThiBaEMOI0 3TOM KPOMKOM, paBeH L)1 = 15_0, 2 MM.

2.10. ABTOMATU3ALIMA ITPON3BOACTBEHHBIX ITPOLIECCOB 1 CUCTEM

1. IIpoekTrupoBaHNE TEXHOJIOTHUYECKUX MTPOLECCOB B YCIOBUAX aBTOMAaTH3UPOBAHHOT'O MTPOU3BO/ICTBA.
2. TpeGoBaHHS K TEXHOJOTHYHOCTH KOHCTPYKIIUH JeTalIel U y3JI0B MAIlluH JJIsi aBTOMaTH3UPOBAaHHO-
IO IPOU3BOJICTBA.

3. 'mbkue aBTOMaTHYeCKe COOPOUHBIC CUCTEMEI.

4. TexHonornyeckoe 000pyJ0BaHUE U MPUHIHUIIBI TOCTPOEHHS aBTOMATU3UPOBAHHOTO IPOU3BOJICTBA.
5. Oco0eHHOCTH MPUMEHEHHUS] UHCTPYMEHTa U MPUCIOCOOJIEHNH B aBTOMAaTU3UPOBAHHOM IPOU3BOJ-
CTBE.

6. IloHsTHE O CHCTEMaX aBTOMAaTHYECKOTO KOHTPOJIS.

7. CpencrBa aBTOMaTH3aIMH ITPOLIECCOB CKJIAAMPOBAHUS.

8. ABTOMaTHyecKue Cpe/CTBa OXPaHBI TPy/ia IepCoHaa.

9. CpencrBa aBTOMAaTH3aIMK [TpOIecca YIPABICHHUS U TOATOTOBKU IPOU3BOJCTBA.
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