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Conepxxanue

IlosicHuTeIbHAS 3aIIMCKA.

TuroBbie KOHTPOJIbHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI JJISI OIICHKW 3HAHUHN, YMEHUH, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIONIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHalbl, ONPECISIONINe TPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH PU NIPOBEACHUYU IIPOMEKYTOUHON aTTECTALUH.



1. IlosicHuTEILHASA 3aIIMCKA

HGHB HpOMGX(YTOqHOﬁ aTTCCTAllUN — OLCHUBAHUC MPOMCKYTOYHBIX W OKOHYATCIBHLIX PC3YJIbTATOB

oOyueHHs TI0 JIUCLUILIMHE, OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

06CCHCIII/IB3IOHII/IX JOCTHIKCHHUC

IUTAHUPYEMBIX  PE3yJIbTaTOB

[lepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIIECCE OCBOCHHUS TUCIIUTUTHHBI

Kox n HanmeHoBaHue KOMIIETEHIIUN

MEXaHHU3aluu

OIIK-10 crocoOHOCTBIO NPUMEHSTH 3HAHUS B 00JIACTH 3JIEKTPOTEXHUKH U 3JIEKTPOHMKH JII Pa3paOOTKH U BHEAPEHUS
TEXHOJIOTMYECKHX ITPOIIECCOB, TEXHOJIOTMYECKOT0 000PYA0BaHUS U TEXHOJIOINYECKOH OCHACTKH, CPEICTB aBTOMATH3ALUH 1

[IK-16 cmocoOHOCTHIO MPOBOANTE HAYYHBIE UCCIEIOBAHUS U SKCIICPUMEHTHI, aHATN3UPOBATh, HHTEPIIPETHPOBATH U
MOJIEIMPOBATH B 00TACTAX MPOSKTHPOBAHUS 1 PEMOHTA CHCTEM 00eCIIeUeHHUs IBUKCHUS

Pe3ynbrarel 00yueHus 0 JUCHHUILTHHE, COOTHECEHHBIC C TUIAHUPYEMBIMH
pe3ylbTaTaMi OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI

BHCAPCHUA TCXHOJIOTUYECKUX IIPOLIECCOB,
TEXHOJIOTHYCCKOTO O60pyZ[OBaHI/I$[ n
TEXHOJIOTHICCKON OCHACTKH, CPEICTB
aBTOMaTHU3alu U MEXaHU3allunu

OKCIICPUMECHTAX 1 METOAAX UX IMPOBCIACHUA

Kon 1 HauMeHOBaHHE KOMIETEHLUU PesynbraThl 00y4eHuUs 10 AUCLMIUINHE OrneHouHbIe
MaTepHuabl
OIIK-10 cnocoGHOCTBIO MPUMEHSIT OOyyaronuiicst  3HaeT: OcCHOBHBIC nonoxenus | Tectet B OUOC
3HaHMS B 00JIACTH SJIEKTPOTEXHUKHU H TECOPETHYECKUX  OCHOB  BJICKTPOTEXHHUKHU s | CamI'VIIC
NIEKTPOHUKH IJIs1 pa3paboTKu U JOCTHKEHHUsT ~ OOmero  pe3ynpTaTra,  COLMAIBHBIX

Oo6yuaronuiicst ymeeT: CoOupath 1 0600maTh
nHPOPMAIHIO 0 paboTe B KOJJIEKTUBE IJIsT JOCTHKCHHS
00I11Iero pe3yibTaTa, COLHUANbHBIX IKCIIEPUMEHTAX U
MeToJlax uxX nposeeHus. CHCTEeMaTU3UPOBAaThH
UHPOPMALIUIO O PadOTE B KOJUICKTUBE JUIS JTOCTHKCHHUS
00I1Ier0 pe3yybTaTa, COIUATBHBIX IKCIICPUMECHTAX U
METOJaX WX MPOBeJcHUsA. KpuTHueckue aHaIu3upoBaTh
Y BBIACTATH HHPOPMAIIUIO O PabOTEe B KOJUICKTHBE IS
JIOCTIDKEHUSI OOIIETO Pe3yibTaTa, CONUATLHBIX
OKCIICPUMECHTAX U METOAAX UX MNPOBCACHUA

3amanus MY x
1a60pPaTOPHBIM
paboTtam

Biageer: MeTonaMu  OOOCHOBaHUS
paspelieHust KOH(UIMKTHBIX ~ CHTyalUH, IPHEMaMH
HPOBENICHUS COILIMAJIbHBIX 9KCIIEPHIMEHTOB u
00pabaTeIBaTh WX Pe3yabTaThl, YIUTHCA HA COOCTBEHHOM
OIIBITE M ONBITE JPYTHX

OO6yuaronuiicst

Baganns MY k
MPaKTHIECKUM
paboTtam

[IK-16 cmocoGHOCTHIO TPOBOIUTH
HAYYHBIE UCCIICIOBAHUS U SKCIIEPUMEHTHI,
aHAJM3UPOBATh, UHTEPIPETHPOBATH U
MOJIETMPOBATh B 00IaCTSIX
MPOEKTUPOBAHUSI U PEMOHTA CUCTEM
ofbeclieueHus IBUKEHUS

OO0yyaronuiicsi 3HaeT: TEOPETUIECKUE OCHOBBI CHCTEM
JNIEKTPOCHA0KEHHUS; TCXHOJIOTUIO, NPABUIIA U CIOCOOBI
OpPTraHU3aI[MH TEXHUYECKOTO OOCIY)KMBAaHUS M PEMOHTA
TATOBBIX U TPaHC(HOPMATOPHBIX MOACTAHIIMN, THHEHHBIX
YCTPOWCTB  TSATOBOTO  3JIEKTPOCHAOXKCHHUS,  CXEMBI
MUTAHUS TATOBBIX TOJCTAHIMA OT DHEPTOCHCTEM,
3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS CUCTEM TATOBOTO
INEKTPOCHAOKEHHUS, TEOPETHYECKUE OCHOBBI
JNEKTPUUECKON TATH, DKCIUTYaTallMOHHO-TEXHUYECKHE
TpeOoBaHUS

Tectel B
CamI'VIIC

3UOC

OO0yyaronuiicst ymeeT: IPOU3BOAUTh PAaCUeThl YCTPOHCTB
3a3€MJICHUS], ONIPEAEIATh MMapaMeTphbl PENEeHHBIX 3allUT,
PUMEHSTH YCTaHOBIICHHBIE TpeOOBaHMUs, AEHCTBYIOIIHE
HOPMBI,  CTaHZApThl M  IpaBWIA  TEXHUYECKOH
SKCIUlyaTaluu >kene3Helx gopor, IIVD, Ilpasuna
TEeXHUYECKOI SKCILTyaTalluu 3NEeKTPOYCTaHOBOK
notpedutens, MexoTpacneBble mnpaBwia no Thb mpu
SKCIUTyaTaluu 3JeKkTpoycTanoBok, [IYTOKC, u apyrue
JOKyMeHTHl  JlemapTameHTa  JJeKTpUUKALMU |
anekrpocHaOxkennss OAO «PXK]» mnpu paspabotke

3amanus MY
1a60pPaTOPHBIM
paboTtam

K




OPraHU3alHOHHBIX M TEXHHYCCKHX MEPOMPHUATUI MO
obecrieueHnIo 0€30MaCHOCTH ITPOU3BOICTBA PAOOT

OOyyaronuiicst BiaJieeT: HaBbIKaMHU HA/130pa M KOHTPOJIs | 3agaHust MY
32 COCTOSHMEM M OJKCIDIyaTamuedl o0OpyJOBaHMS | MPAKTUYECKHM
TATOBOM MOJCTaHIUK, METOIWKOW NPOEKTHPOBaHMA | paboram
CXEMBI TIUTAHUS TATOBBIX TTOACTAHIMNA OT YHEPTOCHCTEM,
METOJMKON pacdeTa W BBHIOOpa OCHOBHBIX IaPaMETPOB
CHCTEMBI TSTOBOTO JJIEKTPOCHAOKECHUS, METOAUKON
TATOBBIX PAacueToOB C LENBI0 IOJNyYeHUS TIpaduKOB
MOE3THOTO TOKAa M KPUBBIX CKOPOCTH XOJAa IOe3fa,
OIIBITOM MPOEKTUPOBAHUH CUCTEMBI TATOBOTO
JNEKTPOCHAOKEHUST €  y4ETOM  OKCIUIyaTalMOHHO-
TEXHHUYECKUX TpeOOBaHMM

K

[IpomexyTounas arrectranus (3a4eT) MPOBOIUTCS B OJHOM U3 CIASAYIOMIHNX (HOpM:
1) Bemmonaenue 3aganuii B OMMIOC Caml YIIC (BeImosHEHHE TECTOB);
2) cobecenoBanue (OTBET, KOMMEHTAPHUH 110 BHITIOJTHEHHBIM 3aJaHusIM U3 MY).

[TpomexyTounas aTTecTarus (3K3aMeH) TPOBOAUTCS B OJTHOU U3 CIEAYIOMUX (POpM:
1) oTBeT Ha OWJIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3a/IaHUM;
2) Boinonaenue 3aganuit B OMMOC Caml YIIC.




2. Tunosble! KOHTPOILHBIE 32JaHUS WM MHbIE MATEPHAJBI /Il OLCHKH 3HAHUI, yMeHMIA,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH NI

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNs) IVIS OLIEHKH 3HAHNEBOr0 00Pa30BaTEeJIbHOI0
pe3yJbTara

[TpoBepsiembIii 00pa3zoBaTEIbHBIN PE3yIbTAT:

Koa n HanmeHoBaHue
KOMIIeTeHIIHH

OIIK-10 CIIOCOOHOCTBIO
NPUMEHATh 3HaHMSA B 00JaCTH
JJEKTPOTEXHUKU U DIIEKTPOHUKHU
Juil  pa3pabOTKH ¥ BHEIPEHUS
TEXHOJIOTHYECKUX MIPOIIECCOB,
TEXHOJIOTHYECKOTO 000PYIOBAHUS
U TEXHOJIOTHYECKOM OCHACTKH,
CpencTB aBTOMAaTH3aIHU "
MEXaHM3aINH
Beenenne. IIpenver matemaruku. OCHOBHBIC anreOpamdeckue CTPYKTyphl. JluHeitHas anrebpa. OmpeaenuTend BTOPOTO U
TpeThero nopsakoB. OCHOBHBIE CBOMCTBA ONpeesIuTeNeid, MUHOp U anreOpandeckoe nonosHenue. [lonsTue 06 onpexnenutene
[I-0r0 TOpsAKa M ero BblumcieHue. Matpuusl. Mx Bunsl. AnreOpa marpui. OOpatHas matpuna. Teopema cyniecTBOBaHHS H
€JIMHCTBEHHOCTH 00paTHOM Marpuipl. Pemenne cucrem nuneiHbix ypaHenuit (CJIY) meromom Kpamepa u MaTpuyHBIM
METONOM. OJeMeHTapHble mpeoOpa3zoBaHus wmarpul. Panr wmarpunsl. Teopema Kponekepa-Kanemmm. OnemeHnrapHble
npeoOpa3oBanus Marpull. Panr matpuusl. Teopema Kponekepa-Kanenu . Pemenune CJIY meronom
Onpenenureny U X CBONCTBA, BBIYMCICHHE ompenenutencit 2-ro; 3-ro; ..., m-oro nopsakoB. Merox Kpamepa. Matpuusl u
omepanuy Hajg HUMH. YMHOXeHWe Matpuil. OOpatHas Mmatpuna. Matpuuaeiii meton pemenus CJIY. Haxokmenue panra
martpuubl . Pemenne cuctem merogom ['aycca. Perenne oJITHOPOIHBIX CHCTEM.
OIIK-10 criocoOHocThIO | OOyuaronuiics ymeet: CobupaTh 1 06001maTh HHPOPMAIHIO 0 pabOTe B KOJUICKTHUBE JIJIS

OO0pa3oBaTebHBIA pe3yJbTaT

O6y‘1310HIPII7[CH 3HaeT: OCHOBHEIC IIOJIOXKCHHS TCOPETUUYCCKHUX OCHOB DJJICKTPOTCXHUKU
A JOCTUXKCHUA 06III€F0 pe3yiibTata, COHUAJIbHBIX OJOKCICPUMEHTAX W MCTOAAX HUX
MpOBEACHUS

MPUMEHSATh 3HAHWA B 00JacTH
ANEKTPOTEXHUKH M DJICKTPOHUKU
Ui pa3pabOTKH W BHEAPEHHSA
TEXHOJIOTHIECKHAX TIPOIIECCOB,
TEXHOJIOTUYECKOT0 000pyIOBaHHS

JOCTHKEHHsI OOILEro Pe3yibTaTa, COLHAIbHBIX IKCIIEPUMEHTAX U METOAAX UX
npoBeneHus. CUCTeMaTH3UpoOBaTh HH(DOpPMAIHIO O paboTe B KOJUIEKTHUBE TSI
JIOCTHKEHHSI OOILET0 Pe3yibTaTa, COLHAIbHBIX IKCIIEPUMEHTAX U METOAAX UX
nposezenust. Kpurudyeckne aHaTM3MpOBaTh U BBIICIATh HH(OpMaIuio o paboTe B
KOJUICKTHBE JIJISl IOCTHIKECHUS OOIIEro pe3yabTara, COIMATBHBIX IKCIICPUMCEHTAX U

nu TEXHOJOTHYECKOI OCHACTKH, | METOJaX HUX IMPOBCACHUA
CpCACTB aBTOMaTHU3allun n
MCXaHH3alu1

Bexkropsl. Jluneiinble onepanuu Haa BEKTOpaMHu, UX CBoicTBa. ba3uc B mpocTpaHCTBe, OPTHI, JEKapTOBAa CUCTEMA KOOPJIUHAT.
Hampasunsiromne kocunycbl. CkansipHoe NMPOU3BEACHHE, €r0 CBOMCTBa, MpuiioxkeHus. BekropHoe npoussenenue. Ero cpoiicTsa.
l'eomerpuueckuid ¥ MEXaHUYECKUH CMBICI BEKTOPHOTO IPOU3BEACHHUA. YCJIOBHE KOJUIMHEAPHOCTH BEKTOpOB. CMeliaHHoe
npousBeaeHue. Ero cBoiicTBa, BEIYUCICHHUE, PUIIOKEHHUS.

Bexropsl. JInneitHple onepanuu Haj BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BEKTOpHOE M CMEMaHHOE TPOU3BEACHUS
BEKTOPOB, Oa3uc.

OIIK-10 criocoOHocThI0 | OOyuaromuiics BianeeT: MeTogaMu 000CHOBaHUS pa3pelieHus] KOHQIMKTHBIX CUTYaIUH,
NPUMEHSATh 3HaHHA B OOJIACTH | MpUEMaMH MPOBEJICHHs COLUAIBHBIX 3KCIIEPUMEHTOB U 00pabaThiBaTh HX pPe3yJbTaThl,
JNIEKTPOTEXHUKK U OJIEKTPOHUKHU | YYUTHCS HA COOCTBEHHOM OIIBITE U OMBITE APYTUX

Ui pa3pabOTKH W BHEAPCHHUS

TEXHOJIOTUYECKUX IIPOLIECCOB,

TCXHOJIOTHYCCKOI'O o6opy;l013aH1/m

nu TEXHOJOTNYECKOI OCHAaCTKH,
CpCACTB aBTOMaTH3allun n
MCXaHH3alu1

HopmainkHoe ypaBHEHHUE IDIOCKOCTH B BEKTOPHOM M KOOpauHATHOU (hopmax. OOIee ypaBHEHHE TUIOCKOCTH. Y paBHCHHE
IUTOCKOCTH, TIPOXOAAIICH Yepe3 TPH TOUKHU. Y CIOBUS MapajUIeIbHOCTH U MEPIICHANKYIIPHOCTH IIIOCKOCTEeH. [ MItepruiockocTs.
YpaBHeHue TUHUM Ha TIOCKOCTH. [IpocTeiiiine 3a1aun aHaTUTHYECKON reoMeTpur. BekTopHOe, KAaHOHHUYECKUE U
rnapaMeTpudeckue ypaBHeHus npsamoi. [lepeceuenue npsamoit u miiockoctu. PaccTosHue oT TOUKH A0 MIIOCKOCTH.
[MapannensHOCTE U MEPIICHANKYISIPHOCTD MPSIMBIX, IPSIMOH H IUIOCKOCTH. JIMHUU BTOPOTO MOPSIKA: OKPYKHOCTD, SIUIHUIIC,
rurepOona, mapadona. [IpuBeaeHne K KAHOHMYECKOMY BHIY KPHBBIX BTOPOTO HOPSIIKa

YpaBuenue miockoctu. [IpsiMast B mpocTpaHCTBE M HA MJIOCKOCTH. JIMHUK BTOPOTO MOpsIIKa

! TIpuBomstcss THIIOBBIE BONPOCH W 3aiaHus. OLEHOYHBIC CPEJICTBA, IpEAHa3HAYCHHBIE JUISl HPOBEICHHS ATTECTALIMOHHOTO
MEpOIPHUATHS, XpaHIATCs Ha Kadeape B TOCTATOYHOM JUIsi IPOBEAEHUS OLEHOYHBIX MPOIELYp KOIMYECTBE BapnaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3alMd C YYE€TOM pa3BUTHS HAyKd, oOpa3oBaHUs, KyJbTYpbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIWH W
couunaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHS OLICHOYHBIX CPEJICTB CPEN 00YUaIOIMXCsl YHUBEPCUTETA
HecyT 3aBelylonni kadeapoi u npenojaBaresb — pa3padOTYMK OLIEHOUYHBIX CPEICTB.



IIK-16 cnocoOHOCThIO TPOBONTH

O6y‘IaIOIIII/II7[CH 3HACT: TCOPCTUYCCKNUEC OCHOBBI CUCTEM BHGKTpOCHaG)KGHI/IH; TCXHOJIOT'HIO,

Hay4YHBIC HUCCICA0OBAaHUA 1 | IpaBujia U CII0COOBI OpraHmn3anuu TCXHUYCCKOT'O 06C.]'Iy)KI/IBaHI/I$I U PpEMOHTA TAT'OBBIX U
OKCIICPUMCHTHI, AHAJIU3UpPOBATD, TpaHC(bOpMaTOpHLIX HO,HCTaHHI/Iﬁ, JIMHEHHBIX YCTpoﬁCTB TATOBOTI'O 3HeKTp00Ha6)KeHI/I${,
HUHTEPIIPETUPOBATH n | CXEMbI INMUTaHUsA TATOBBIX HOL[CTaHIII/Iﬁ oT OHEProCUcCTeM, 3aKOHOMEPHOCTH
MOACINPOBATH B obmacTsax (byHKIII/IOHI/IPOBaHI/IH CHCTEM TATrOBOI'O 3J'IeKTpOCHa6)KeHI/I${, TCOPETUYCCKHUE OCHOBBI

NPOCKTUPOBAHUSI M PEMOHTA
CHCTeM 00ECIEUCHNUS IBIKCHHS

3NEKTPUYECKOH TATH, IKCIUTYaTal[IOHHO-TEXHUIECKUE TPEOOBAHMUS

Anrebpandyeckue  OmNepamuu

HaI

KOMIINICKCHBIMH  YHCJIaMU. 3amMch  KOMIUICKCHBIX  YHCEll B aHFe6paI/I‘1ICCKOI71,

TPUTOHOMETPHYECKOH U TOKa3aTebHOUN popme

KomMnekcHble uncia 1 IeHCTBUS ¢ HUMU. Pelienre ypaBHEHUH BO MHOKECTBE KOMIIJIEKCHBIX

[onarne ¢yHKkumu, mpenen GYHKOUHA W TOCIe0BaTeabHOCTH. OCHOBHBIE TEOPEMBI O Mpeeiiax, 3aMedaTesIbHBIC IMPEIEIbL.
BeckoHeuyHO Manble W OECKOHEYHO OOJBIIUE BEIWYHMHBI, JKBHBAJCHTHBIC BEIMYUHBI. HemnpephlBHOCTh (DYHKIMH B TOYKE,
HENpepbIBHOCTH 371eMeHTapHbIX (yHKIwid. ColicTBa QyHKuMi

IMK-16 cnocoOHOCThIO TPOBONTH

O6yqa}0m1/1izica yMECT: MNpPOU3BOAUTL PaACHUCTHL yCTpOﬁCTB 3a3CMJICHUSA, OINPCACIIATH

Hay4HbIC nCCIe0BaHMs U | mapaMeTphl peNieHHBIX 3allUT, NPUMEHSITh YCTAHOBJICHHbIC TpeOOBaHMS, IEHCTBYIOLIHE
OKCIEPUMEHTHl,  AHAJIU3UPOBaTh, | HOPMBI, CTAaHAAPTHI U MpPaBUIa TEXHMYECKON HKCIUIyaTalluM >Kele3HbIX jopor, I1YD,
MHTEPIPETHPOBAThH u | IlpaBuna TeXHMYECKOW KCIUTyaTallMH 3JIEKTPOYCTaHOBOK MOTpeduTens, MexoTpacieBbie
MOJIEINPOBATh B obnactsx | npasuia no Th nmpu skcruryaraunu snextpoycranoBok, [IYTOKC, u npyrue noKyMeHTHI

NPOCKTUPOBAHUSI M PEMOHTA
CHCTEM O0OECIICUCHNUS IBIKCHHS

Hemapramenta snexTpudukammu u snekrpocHadxkeHust OAO «PXK» mpu paspaboTke
OPraHU3aLHOHHBIX M TEXHHMYECKUX MEpOIPHUATHH 10 OOeCIeueHHI0 Oe30IacHOCTH

MTPOM3BOJICTBA pabOT

OrmpeneneHue MPOU3BOIHONW, OCHOBHBIC TpaBwia auddepenmmpoBanns. [IpowsBogHass clIoXKHOW W 0OOpaTHOW (QyHKIHM.
[IpomsBomHass mapamerpudeckoi u HessBHOW (yHkiww. Juddepenmuman. ITpubmmkeHHbIE BBIYUCICHHUS TIPUH ITOMOIIU
mupdepennmana. ['eomerpuuecknii U (QU3NIECKUI CMBICT TMPOU3BOTHOW. YpaBHEHHUS KacaTreldbHOW M HopMmaiu. CBolicTBa
muddepentmpyemsix pyHkuuit. Teopemsr Poms, Jlarpamka, Komru. IIpaswto Jlommrans s Beraucienuns npeaeno. opmymna
Teitmopa. HccnenoBanue (GYHKIHKA C TMOMOIIBIO TMPOU3BOAHBIX. HMHTEpBaJlbl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTCPBAJIBI
BBIMYKJIOCTH M BOTHYTOCTH, TOYKM meperuba, acuMmntoThl. IlocTpoeHue rpaduka ¢yHkimu. Hambonpliee w HauMeHbIICE
3HAYCHUS (PYHKIMU Ha OTPE3Ke. ATMPOKCUMAITUS OMBITHBIX JAHHBIX METOJIOM HAMMEHBIIUX KBaIPATOB.

Beruncnenue npousBogHbix U guddepennnano @OIl. BeruuciieHre NpOW3BOIHBIX CIIOKHBIX, HESIBHBIX M HMapaMETPUUCCKUX
¢yHKUMH. BhrymcieHne MPOW3BOMHBIX BBICIIMX MOPSAKOB. HaxoxIeHHe MpeaenioB ¢ HMCIONb30BaHHEM TNpaBuia Jlomurans
MccnenoBanne ¢GyHKIHMH ¢ TOMOIIBIO MPOM3BOAHBIX. HaxoxkIeHHe Todek JKCTpeMyMa W Toudek mepermda. Haxoxnenwe
acumnToT rpaduka Gynkmun. [TomHOE HccnenoBanue QyHKIHMA

[IK-16 cnocobHOCTBIO MpoBOANTh | OOydaromuiicss BiIameeT: HaBBIKAMH HAI30pa W KOHTPOJIS 32 COCTOSHHEM |

HayJIHBIE HCCIICTOBAHUSA U | 3KcInTyaTanueil 00opyIoBaHNA TATOBOW MOACTAHIINN, METOIUKOHN MIPOCKTHPOBAHUS CXEMBI
SKCHEPUMEHTHI,  aHAJTU3UPOBATh, | MUTAHUS TATOBBIX TOACTAHIMHA OT JHEPrOCHCTEM, METOAWKON pacdera W BBIOOpa
HHTEPIPETHPOBATH M | OCHOBHBIX IIapaMETPOB CHCTEMBI TSTOBOTO JJIEKTPOCHAOKEHHUS, METOIUKOW TATOBBIX
MOJICIAPOBATh B 007acTAX | pacdeToB C IEIBI0 TONyYeHUs Tpa(UKOB IOE3JHOTO TOKAa M KPHUBBIX CKOPOCTH XOJa

IMPOCKTUPOBAHUA n PEMOHTA | TO€3/71a, OIBITOM HNPOCKTUPOBAHUU CUCTEMbBI TATOBOI'O 3J'IeKTpOCHa6)KeHI/IH C YUYCeTOM
cHCTEeM O0eCIeUeHUs JBMKCHUA OKCITYaTAllMOHHO-TCXHUYCCKUX Tpe60BaHHfI

OcCHOBHBIE TIOHATHS: 00J1aCTh OINPEAEICHUs, JIMHUN YPOBHS, IIPEeil, HEIIPEPbIBHOCTh. YacTHBIE IPOU3BOAHBIC, MOIHBINH
muddepeniman, reoMeTpUYEeCKUil CMBICI YaCTHBIX IIPOM3BOJHBIX M HOJIHOTO TUddepenuana, kKacaTelbHas INI0OCKOCTh 1
HOpMaJlb K MoBepXHOCTH. [Ipor3BogHAs 110 HAaNpaBJIEHUIO, TpaieHT. [Ipon3BoHas CIIOKHON (YHKIMH, THBAPHAHTHOCTh
¢dopmel neporo muddepenumana. YactHsle mpou3BoaHbIe U AnddepeHnrans! Beicuiux nopsiakos. ®opmyna Teitnopa.
[MpubamxenHsle BeuKciaenus. HeoOXoMMble U JOCTaTOYHbIE YCIIOBHS SKCTpeMyMa (DYHKIIMM MHOTHX IEPEMEHHBIX. Y CIIOBHBIN
sKcTpeMyM. Haunbosbliee u HauMeHblIee 3HaueHue GyHKIMK B 3aMKHYTOH o0nactu. Juddepenmansras reoMeTpust KPUBBIX.
OneMeHTs! Tonojoruu. Ilnockast KpuBasi: KpUBU3HA; paAnyC, KPYT U [IEHTP KPUBHU3HBL. Y PaBHEHUS KPUBOM B IPOCTPAHCTBRE.
Bexrop-pyHKINs CKaIsIpHOTO apTyMeHTa, ee muddepeHIpoBanne. Y paBHEHI KacaTeIbHOW I HOPMAJIbHOU TIOCKOCTH K
npocTpaHcTBeHHOM KpuBoi. KpususzHa. Ilonatue nosepxHoctu. KacatenbHas INIOCKOCTh U HOPMaJlb K IOBEPXHOCTH.
Haxoxnenne 4acTHBIX Tpon3BOIHBIX U nuddepenmmanor @HII. [TpousBonnas mo HanpasieHuto. [’ paauenT. 3amaqn Ha
HanOounbllee 1 HaMMeHbIee 3HaueHne. [Inockas KpuBas: KpUBHU3HA; PaJNyC, KPYT M IEHTP KPUBU3HBL. Y paBHEHHUS KPUBOH B
mpocTpaHcTBe. BekTop-(hyHKIMS CKaIIpHOTO apryMeHTa, ee anddepeHupopanre. Y paBHEHUS KacaTebHOW U HOPMaIbHOM
IUIOCKOCTH K MPOCTPAaHCTBEHHOM kpuBoil. KpuBusHa.

2.2. IlepeyeHb BONPOCOB sl MOATOTOBKH O0YYAKOIIMXCH K MPOMEXKYTOYHOM aTTecTaluu

1. Onpenenenrie HaIEKHOCTH. PaG0TOCITIOCOOHOCTE M HEPAOOTOCTIOCOOHOCTH

2. OcHoBHOE coeuHeHne. OCHOBHBIE XapaKTEPUCTUKHU HAJIEKHOCTH.

3. OcHOBHBIE XapaKTEPUCTUKHN HAJICKHOCTH: BeposTHOCTh 0€30TKa3HOM paboThl. BeposaTHOCTh OTKa3a.
Cpennee Bpems 6€30TKa3HON pabOTHI

4. IIpocreimmnii TOTOK 0TKa30B. CTallMOHAPHOCTh, OPJIMHAPHOCTH, OTCYTCTBUE nocienecTBusd. [lotoku
Opmnanra.

5. NHTeHCHBHOCTH 0TKa30B. CBsI3b MHTEHCUBHOCTH OTKA30B U BEPOSITHOCTH 0€30TKa3HOM pabOThI

6. DKxcnoHeHIMabHOe pacnpeaenenue. Paciipenenenue BeiibGyma-I'HeneHko.

7. Ilonsitue pesepBupoBaHus. TUIBI pe3epBUPOBAHUA.

8. «["opsunii» (HarpyxeHHbIi) pe3epB. OCHOBHBIE XapaKTEPUCTUKH HAZIEKHOCTH.



9. «XonoaHsIi» (HeHArpYKEHHBIN ) pe3epB. OCHOBHBIE XapaKTEPUCTUKU HAJAC)KHOCTH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

«Tennblit» (HenorpyKeHHbIH) pe3epB. OCHOBHBIE XapaKTEPUCTHKH HAJAECKHOCTH.
MaxopurtapHoe pezepupoBanue. Cuctemsl k u3z N.

PesepBupoBanue ¢ ApoOHOI KpaTHOCTHIO. CKOMB3sIIee pe3epBUPOBAHUE.
[TocnenoBarenpHO-NapauieNbHble cUcTEMBI. He mocnenoBaTenbHO-apaiieIbHbIE CUCTEMBI.
Cucremsl ¢ BoccranoBieHreM. KoahGUiMeHTsl TOTOBHOCTU U PEMOHTOIIPUTOTHOCTH.
Pacuer Hagexxnoctu ¢ momoibio rpados. Ypasuenue Kommoropora-Uenmena.
HanexxnocTs mporpammuoro obecrieuenus. OCHOBHBIC ONpPEACTICHUSI.
MareMaTnueckye MOAESIIHN I HHTCHCUBHOCTH 0TKa30B []10.

[TnotHOCTH OTKAa30B I10.

Biusinue KOHTpOJIS U IMarHOCTUKHA Ha HaaexxHoCcTh UC.

Bnusiaue yenoBeka-oneparopa Ha ¢pyHkironuponanue MC.



3. Meroan4eckue MaTepHaJibl, ONpeaeJsomue Npoueaypy 1 KpUuTepuu Ol eHUBaHUSA
c¢opMHPOBAHHOCTH KOMIIETEHIUH NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTEeCTALHNU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHHIO TECTOBBIX 3aJaHUMH

- OLCHKAa <«OTJIUYHO» BBICTABIISICTCA 06yqa10meMyC${, €CJIn KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OLCHKa «XOPpOoIl0>» BBICTABIIACTCA O6y‘IﬂIOH.[€MyC5I, CCJIM KOJIMYCCTBO IMPABUJIBHBIX OTBCTOB Ha
Bonpockl — 89 — 76% ot o0uiero 06bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKAa «Y/AOBJIETBOPUTEJIbHO» BBICTABISICTCS OOYYAIOMIEMYCsl, €CIH KOJHMYECTBO IMPABUIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —75—60 % oT 0b11ero o0bEma 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEYJAOBJIETBOPUTEJIBbHO» BBICTABISETCS OOYJArOMIEMYCS, €CITH KOJIUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBanusi OieHOK MO pe3yJabTaTaM BbINOJHEHUS 3aIaHUM

«3a4TeHo»:

— CTaBHUTCA 32 pabOTy, BHIMOTHEHHYIO MOJIHOCTHIO 0€3 OMMOOK U HEI0YETOB.

— CTaBHUTCS 3a padOTy, BBHIOJTHEHHYIO MOJTHOCTHIO, HO NMPU HAIMYWK B HEW He Ooyiee OJHOW HErpyOoit
OlMOKH U OJJHOTO HeJo4eTa, He Oosiee TpeX HEeA0UETOB.

— CTaBUTCS 3a paboTy, eciau OOydYaroIIMIiCS TPAaBWJIBHO BBITIOJIHWI HE MeHee 2/3 Bcel paboThl WU
JOMyCTHII He Oosiee 0HOM rpy0oil omMOKM U JBYX HEIOUYETOB, HE Oosiee OHOW rpyOoil U OgHON HEerpyOoi
omuOKH, He 00JIee TpeX HerpyObIX OMMOOK, OAHONW HErPyOOM OITMOKHY U JBYX HEJOUETOB.

«He 3auTeHo» — cTaBUTCS 3a pabOTy, €CITU YUCIIO OMIMOOK U HEOYETOB MPEBLICUIO HOPMY JJIsI OLIEHKH
«YZOBJICTBOPUTEIHLHO» WM MTPABUIILHO BBITIOJHEHO MEeHee 2/3 Bcel paboThI.

Buowvl owubox:

- epybvie owubKU. He3HaAHUe OCHOBHLIX NOHAMUL, NPABUI, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE HOHUMAHUE YCA08US NPEOTIOHCEHHO20 3A0AHUA.

- HeepybOvle OWUOKU. HEMOYHOCMU QOPMYIUPOBOK, ONpedeseHUll, HepayuoOHAlbHbIU 6blOOP X00da
peuterus.

- Hedouemvl. HEPAYUOHANIbHbIE NpUEeMbl BbINOJIHEHUSl 3A0aHUs; OMOeNbHble NOZPEUHOCMU 8
dopmynuposke 66180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurtepuu (popMupoBaHus OLEHOK MO IK3aMEHY

«Otramyno» (5 OamwioB) — OOydYarOIIMICS JIEMOHCTPUPYET 3HAHWE BCEX pAa3JeioB H3ydaeMoOi
TUCITUIUIMHBL:  CONEepKaHWe O0a30BbIX TOHATHH U (QyHIAMEHTAIBHBIX TMpoOJeM; YMEHHE U3Jararb
IpPOrpaMMHBIM MaTepHall ¢ JAEMOHCTpalueld KOHKpeTHBIX mHpuMepoB. CBOOOIHOE BiIaJeHHE MaTepUaIoM
JOJKHO XapaKTepU30BaThCS JIOTHUECKON SCHOCTHIO M YETKHM BUICHHEM IyTEH MPUMEHEHUS IMMOTYYCHHBIX
3HAaHUU B IPAKTHUYECKOM EATEIbHOCTH, YMEHUEM CBSI3aTh MaTepuai ¢ APYTUMH OTPacIsiMU 3HAHUS.

«Xopomo» (4 Oamra) — oOy4aomuiics AEMOHCTPUPYET 3HAaHUS BCEX pas3ZelioB H3ydaeMoi
JTUCIUTIIMHBL: COJepKaHWe 0a30BBIX MOHATHH M (YyHIAMEHTAIBHBIX IMPOOJEM; MPUOOpeNT HEOOXOIUMBIC
YMEHHSI U HaBBIKH, OCBOWJI BOIPOCH MPAKTUYECKOTO MPUMEHEHHUsS IOJYYCHHBIX 3HAHUH, HE JOMYCTHII
dakTHyeckux OMMOOK MPH OTBETE, JAOCTATOYHO IOCJIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOpPEeTUUYECKHUl
MaTepuai, AOMycKas JTUIIb HE3HAYNTENbHbIC HAPYIICHUS TMOCIECIOBATEILHOCTH H3JIOKEHUS U HEKOTOPHIE
HeTOYHOCTU. TakuMm oOpa3oM JaHHAas OLIEHKAa BBICTABISETCS 3a MPaBWIbHBINA, HO HEJAOCTATOYHO MOJIHBIN
OTBET.

«Y10BJIETBOPUTENbHO» (3 Oamna) — oOydaromMiics JEMOHCTPHPYET 3HAHHUE OCHOBHBIX pa3/eiioB
IpoTrpaMMbl M3y4aeMoOro Kypca: ero 0a3oBbIX MOHATUH M (yHIAMEHTAIbHBIX NpobieM. OJHAKO 3HAHHE
OCHOBHBIX MPOOJIEM Kypca He MOJKPEIUISIOTCS KOHKPETHBIMU MPAKTHYECKUMH TPUMEPAMHU, HE TOJIHOCTHIO
pacKkpbiTa CYyIIHOCTH BOIIPOCOB, OTBCT HCAOCTATOYHO JIOTMYCH M HC BCCraa MOCICAOBATCIICH, AOIMYIICHLI
OIIMOKY U HETOYHOCTH.

«HeynoBaerBopurejbHo» (0 OalmoB) — BBICTABISETCS B TOM Cllydae, Korja OOydJarolIuiics
JIEMOHCTPHUPYET (parMEeHTapHbIC 3HaHUS OCHOBHBIX Pa3ZefioB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a3oBbIX
MOHATUH ©  (QyHIAMEHTAIBHBIX TpoOJeM. VY SK3aMEHyeMOoro cjabo BBIpaKEHa CIIOCOOHOCTh K
CaMOCTOATCIIBHOMY AaHAJIMTUYCCKOMY MBIINUICHUIO, HWMCIOTCA 3aTPpyJHCHHUA B H3JIOXKCHUHU MaTcpualia,



OTCYTCTBYIOT HEOOXOJIMMBIE YMEHHS W HaBBIKH, JIOMYIICHBI TPyOble OMMOKKW W HE3HAHHE TEPMHUHOJIOTHH,
OTKa3 OTB€YAaTh Ha OOIIOJHHUTCIIBHBIC BOHpOCBI, 3HAHUC KOTOpBIX H€O6XO,Z[I/IMO JJI HOJIy‘-IeHI/I}I
MOJIOKUTEIHLHON OLICHKH.



OKCNEPTHBIN JIUCT
OLCHOYHLIX MaTCpHAJIOB JIS IPOBCACHUA HpOMe)KYTOqHOﬁ aTTECTAalluU I10
muctuminHe «TeopeTnieckre OCHOBBI 3JIEKTPOTEXHUKU

110 HaIrIpaBJICHUIO HOI[FOTOBKI/I/CHGHI/I&]'II)HOCTI/I

23.05.05 CucreMbl o0ecriedyeHUus ABMKEHHS T10€310B
I_III/I(in W HAUMCHOBAHHUC HaHpaBJICHI/IH HOHFOTOBKI/I/CHBHHBHBHOCTI/I

TeJleKOMMYHHKAIIMOHHbIE CHCTEMbI H CETH JKeJI€3HOA0POKHOI0 TPAHCIIOPTAa
npodHIIb / CrienuaIn3anis

Crenmaanct

KBaJ’II/I(i)HKaLH/Iﬂ BBIITYCKHHKa

1. ®opmasibHOE OlLIEHUBAHUE

[Tokazarenu [IpucyrcrBytor OTcyTCTBYIOT

Hanuuue 06s3aTenbHBIX CTPYKTYPHBIX 3JIEMEHTOB:

— TUTYJIbHBIN JTUCT +

— IOSCHUTEIIbHAS 3aIlMCKa +

— TUIIOBBIE OLICHOYHBIE MAaTE€PUAIbI +

— METOIMYECKHE MaTepUalibl, ONPEACIIIIONINE +

MpoLeNypY U KPUTEPUU OLICHUBAHUS

ConeprkarebHOE OLICHUBAHUE
CooTBeTCTBYET He
ITokazarenu CooTBeTCTBYET
YaCTUYHO COOTBETCTBYET

CootserctBue TpedoBanusim PI'OC BO k N
pe3yabTaTaM OCBOCHMS IIPOIPAMMBI
CootserctBue TpedoBanusim OITOIT BO k N

pe3ylbTaTaM OCBOEHUS IPOTPaMMBbI
OpuenTanus Ha TPeOOBAHUS K TPYIOBBIM
¢byaxumsam TIC (mpu Hanuaum +
yrBepxkaerroro [1C)

CootBeTcTBYET (hOPMUPYEMBIM
KOMITETEHITUSM, HHIUKATOpaM JTOCTHKCHUS +
KOMIIETEHIINH

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrieynBaeT 0OBEKTUBHOCTD U JIOCTOBEPHOCTh PE3YJIbTATOB IPU MPOBEICHUH OLICHUBAHUS PE3yIbTaTOB
00y4YeHHST; KPUTEPHH U TIOKA3aTEeIN OIICHUBAHMS KOMIICTCHITUH, Kbl OLICHUBAHKSI 00eCIICUnBAIOT/ HE
o0ecreunBarOT MPOBEICHNE BCECTOPOHHEH OIICHKHU Pe3YJIbTaTOB O0yUCHUSI.

y

OKCHepT, N0JKHOCTD, yueHas CTENEHb, yYEHOE 3BaHHE a / boposckuit A.C.

(TiorHch)



	Основные понятия: область определения, линии уровня, предел, непрерывность. Частные производные, полный дифференциал, геометрический смысл частных производных и полного дифференциала, касательная плоскость и нормаль к поверхности. Производная по направлению, градиент. Производная сложной функции, инвариантность формы первого дифференциала. Частные производные и дифференциалы высших порядков. Формула Тейлора. Приближенные вычисления. Необходимые и достаточные условия экстремума функции многих переменных. Условный экстремум. Наибольшее и наименьшее значение функции в замкнутой области. Дифференциальная геометрия кривых. Элементы топологии. Плоская кривая: кривизна; радиус, круг и центр кривизны. Уравнения кривой в пространстве. Вектор-функция скалярного аргумента, ее дифференцирование. Уравнения касательной и нормальной плоскости к пространственной кривой. Кривизна. Понятие поверхности. Касательная плоскость и нормаль к поверхности.
	Нахождение частных производных и дифференциалов ФНП. Производная по направлению. Градиент. Задачи на наибольшее и наименьшее значение. Плоская кривая: кривизна; радиус, круг и центр кривизны. Уравнения кривой в пространстве. Вектор-функция скалярного аргумента, ее дифференцирование. Уравнения касательной и нормальной плоскости к пространственной кривой. Кривизна.

