DenepabHOE roCyIapcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe
yupexaeHne BbICIIero 00pa3oBaHus
«MocCKOBCKHM (PU3UKO-TEXHUYECKUIN HHCTUTYT
(HAUMOHAJILHBIH MCCJIE0BATEIbCKUII YHHBEPCUTET)»

YTBEPXJIEHO

IIpopexTop no yuedHo# padore u
JI0BY30BCKOI IIOATOTOBKE

A.A. BopoHos

IIporpamMmMma rocynapcTBeHHOM UTOTOBOI ATTECTAIIAN
IToaroroBka K caave v c1a4a rocyiapcTBEHHOI0 IK3aMeHa 10 MaTeMaTHKe

10 HATIPABJICHUIO: DNEeKTPOHUKA U HAHORJIEKTPOHUKA

npo¢uiIb NOATOTOBKH: ®u3nKa NepcreKTUBHBIX TEXHOJIOTUI: MUKPO- U HAHOZJIEKTPOHUKA
dusTex-1kosa INEeKTpoHUKU, PoToHUKHN U MonekysapHoil OU3NKU

Kypc: 3

KBaJM(puKanms: OaxanaBp

cemecTp: 6 (Becennwii)

[Iporpammy cocraBui: A.YO. IlerpoBuy, kaHa. pu3.-MaT. HayK, JOLEHT

[Tporpamma o6cyxieHa Ha 3acenanuu kadeapsl Beiciiei marematuku 20.05.2020



1. lesin u 3axaun

Heaun

[lenpi0o TOCYIAapCTBEHHOTO SK3aMEHA [0 MaTeMaTHUKe SBISETCS YCTAHOBIEHHE YPOBHS IOITOTOBKU
oOydJaromerocss 1O MareMaTMYeCKUM JAMCUUIUIMHAM M COOTBETCTBUS  pEe3yJbTaTOB  OCBOCHHUS
oOyyaromuMmcsi  00pa3oBaTelbHON MPOrpaMMbl  TpeOOBaHUSAM O0pa3oBaTeIbHOTO CTaHAAapTa IO
HaMpaBJICHUIO MTOJTOTOBKHU.

3agaun

— OLIEHKA CTENEHM OCBOCHUS OOYy4yaromMMUCA TEOPETHUECKUX IIOJI0KEHUH OCHOBHBIX JAHUCLUIUIMH,
(dopMUpYIOIIKX CIIEUaJIbHBIE 3HAHUS B paMKax 0CBOEHMsI 00pa30BaTesIbHOM IPOrpaMMBl;

— OLCHKA YMCHUA NPUMCHATDH IMOJIYUYCHHBIC 3HAHWA IJIA PCHICHWA KOHKPCTHBIX 3a4a4.

2. IlepeyeHb KOMIIETEHIHIi, yPOBeHb C()OPMHUPOBAHHOCTH KOTOPBIX OLleHUBAETCS IPH NMPOBEIeHN U
rocy1apcTBEHHOI0 IK3aMeHa

KO,II U HAUMCHOBAHUEC KOMIICTCHIIUN I/IHI[I/IKaTopLI JOCTHIKCHHA KOMIICTCHIINU

VK-1.1 Ananmmsupyer 3amady, BbLICNSS JTalbl €€
pELIEeHUs], JEUCTBUS 110 PELICHUIO 334U

VK-1.2 Haxoaut, KpUTHYECKHU aHAJIU3UPYET U BHIOUpAET
UH(pOpMaLIHUIO, HEOOXOIUMYIO JUIS pelLIeHHs

YK-1 CriocobeH oCyIecTBIsATh TIOUCK, [OCTABIEHHOM 3a1aqn

KpI/ITI/ILIeCKI/Iﬁ dHaJIn3 U CUHTC3 I/IH(i)OpMaHI/II/I,

. YK-1.3 PaccmarpuBaeT pa3iuuHble BapUaHThl PEIICHUS
MPUMEHSATh CUCTEMHBIN MOIAXOA ISl PeILICHUS

3a1a4y, OCHUBACT UX MMPCUMYIICCTBA U HEAOCTATKHU

MOCTaBJICHHBIX 3a/1au
VK-1.4 IpamMoTHO, JIOTUYHO, APTryMEHTUPOBAHHO

¢dopmMHpyeT COOCTBEHHBIE CYXKACHUS U OLEHKU

VK-1.5 Onpenenser W  OLEHUBAET MNPAKTUYECKHUE
MOCJIC/ICTBUSI BOBMOXKHBIX BAPUAHTOB PEIICHHUS 3a1a491

VYK-6.1 Onpenemnsier TpHOPUTETH MPOQECCHOHATBHON
JEeSITENbHOCTH W CHOCOOBI €€ COBEPIIEHCTBOBAHHUS Ha
OCHOBE CaMOOIIEHKH

VYK-6 CniocoOeH ynpaBisiTb CBOUM BPEMEHEM,
BBICTPANBATh M PEATM30BHIBATH TPACKTOPHIO
CaMOpa3BUTHSI HA OCHOBE MPUHIIUIIOB 00Pa30BaHMUS
B TEYCHHE BCEU KU3HU

VK-6.2 CnocobeH mIaHUPOBaTh CaMOCTOSTEIbHYIO
JeSITEeNBHOCTh B DEMICHUH NPO(eCcCHOHANBHBIX 3a7ad;
HOo/ABEpPrarb  KPUTHYECKOMY aHAJIM3y IPOJACTAHHYIO
paboTy;  HAXomIWTh W  TBOPYECKHM  HCIIOIB30BAThH
UMEIOIMICA OMBIT B COOTBETCTBHM C  3aJadaMu
CaMOpPa3BHUTHUS

3. Hepeqeﬂb NMPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBEHHblﬁ IK3aAaMECH

1. Teopema bonbrano-Beliepmrpacca u kpurepuid Komm cxoquMocT 4ncaoBOil OCIE10BaTEIbHOCTH.
2. OrpaHuueHHOCTb (YHKLHHU, HENPEPHIBHOM Ha OTPE3KE, NOCTHKEHHME TOYHBIX BEPXHEH M HMXKHEH
rpaHeil.

3. TeopeMbl 0 TPOMEKYTOUHBIX 3HAUEHUSIX HENPEPHIBHON (DYHKIIMH.

4. TeopeMmsl o cpenneM Poms, Jlarpanka u Komu s nuddepenumpyemMpix GyHKUIU.

5. ®opmyna Teitnopa ¢ octarouHbIM uiieHOM B popme [leano nnm Jlarpanxa.

6. Wccnenoanne (yHKIMM OAHOM NEepeMEHHON IpH MOMOILIM NEPBOM M BTOPOH IMPOU3BOAHBIX Ha
MOHOTOHHOCTb, JIOKaJIbHbIE SKCTPEMYMBI, BHITYKJIOCTh. HeoOXoauMble yCi10BuUs, TOCTATOYHbBIE YCIOBUS.

7. Teopema 0 paBHOMEpPHON HENPEPHIBHOCTU (DYHKIIMU, HETIPEPHIBHON Ha KOMIIAKTE.
8. locTarounsle ycnoBus AuddepeHIupyeMocT (PyHKIIMHM HECKOIbKUX IEPEMEHHBIX.
9. Teopema 0 HesIBHON (PyHKLIMH, 3alaHHON OJHUM YpaBHEHUEM.




10. OkcTpeMyMbl QPyHKIUIT HECKOIBKUX MepeMeHHbIX. HeoOxoumble yCcIoBHs, JOCTATOUHBIE YCIOBHSL.
11. CpoiicTBa UHTErpaja ¢ IepeMeHHBIM BEPXHUM MpPEAesioM (HEIPEephIBHOCTh, TU(PHEPEHIIUPYEMOCTS).
dopmyna Herotona-JlelOHua.

12. PaBHOMEpHass CXOOUMOCTH (YHKIIMOHAJIBHBIX TOCJIECIOBATEIBLHOCTEH W psinoB. HempephIBHOCTH,
UHTErPUPYEMOCTh U TP PEpEeHIIUPYEMOCTh CyMMbI (DYHKITMOHAJIBHOTO PsJIa.

13. Crenennble psapl. Paguyc cxomumoctu. beckoneunas nuddepeHIMpyeMOCTh CyMMBl CTEIEHHOTO
psana. Psapn Teinopa.

14. ®opmymna I'puna. [loTeHIManbHBIE BEKTOPHBIE TOJIA HA TIOCKOCTH.

15. ®opmyna Octporpaackoro-I'aycca. ConeHonaaibHbIe BEKTOPHbBIE MOJIS.

16. ®opmyna Ctokca.

17. JocTaTouHbIe YCIOBUS CXOAUMOCTH TPUTOHOMETpUYECKoro psaa dypre B TOUKe.

18. JlocTaTouHble YCIOBUS PABHOMEPHON CXOIUMOCTH TPUTOHOMETpHUUECKOTO psasia Dypbe.

19. HenpepbiBHOCTH TipeoOpazoBanus Dypbe abcomoTHO MHTErpupyemoin (ynkuuu. [IpeobGpasoBanue
dypbe Tpou3BOAHON U IPOU3BOAHAS MTpeodpazoBanus Dypre.

20. IIpsiMble ¥ TUIOCKOCTH B MpOCTpaHCTBE. DOPMYIbl pacCTOSHUS OT TOYKU 10 MPSIMOM U IJIOCKOCTH,
MEXK]ly IPSIMBIMU B IIPOCTPAHCTBE. YIIIbI MEXKAY NPSIMBIMU U TJIOCKOCTAMM.

21. KpuBble BTOpOTo nopsijika, iX reOMeTpUUE€CKHUE CBOMCTRA.

22. O61ee pelieHne CUCTEMBI IMHEHHBIX anredpandecknx ypaBHeHuid. Teopema KponekepaKanemnn.
23. JluneliHO€ MPOCTPAHCTBO, Oa3Wc W pa3MepHOCTh. JIMHEHHOEe oToOpakeHHEe KOHEYHOMEPHBIX
MPOCTPAHCTB, €ro MaTrpuia. Sapo u o6pa3 JIMHEHHOTO 0TOOpaKeHHUS.

24.  CoOcTBeHHBIE  3HAYEHHS U  COOCTBEHHBIE  BEKTOPHl  JIMHEHHBIX  MPeoOpa3OBaHUIA.
JlnaroHanu3upyeMocCTh JTUHEHHBIX peoOpa3oBaHuil.

25. CaMOCOHpH)KeHHBIe HpeO6p330BaHI/I${ CBKIIMAOBBIX IIPOCTPAHCTB, CBOMCTBA HMX COOCTBEHHBIX
3HAYEHUH ¥ COOCTBEHHBIX BCKTOPOB.

26. llpuBeneHue KBaIpaTUYHbIX (OpM B JHMHEWHOM TMPOCTPAHCTBE K KAHOHHYECKOMY BUIY.
[TonoxuTtensHO omnpeneneHHble kBaaparuunbie popmel. Kputepuii CunbBectpa.

27. Jluneiinble OOBIKHOBEHHBbIE AM(QepeHIanbHble YPaBHEHHUS C TMOCTOSHHBIMU KOA(PPHUIHEHTaMU
UIPaBOIYaCThI0-KBA3UMHOTOUJICHOM.

28. CucrteMbl JUHEMHBIX OOHOPOAHBIX AuddepeHIHanbHBIX  ypaBHEHUH €  MOCTOSHHBIMH
ko3 punmeHTaMu, METOIBI UX PEIICHHUS.

29. JluneiiHble OOBIKHOBEHHBbIE TU(PPEpeHIUaIbHbIE YPAaBHEHUS C NEPEMEHHBIMU KO3((UIMEHTAMHU.
@yH1aMeHTaIbHas cucreMa peuieHui. Onpenenutens Bponckoro. ®opmyna
JInyBumig-OcTporpaackoro.

30. IIpocreiinias 3aaua BapuaiioHHOTO ucuucienus. Heodbxoaumblie yciaoBUs JTOKaIbHOIO 3KCTpEMyMa.

31. Ilonnas cuctema coObiTuil. @opmyna mnonHoil BepostHocTH. Popmyna baiteca. HezaBucumocTtsb
COOBITUH U KJIACCOB COOBITHUH.

32. Maremaru4eckoe OXHJAHUE U JUCIIEPCUS CIy4yallHOW BEJIMYMHBI, UX CBOWCTBA. BbrumcieHue s
HOPMAJIbHOTO PaCIPECIICHHUS.

33. HepaBenctBo YeOnimieBa 1 3aK0H OOJIBIINX YHCET.

34. llenTpasbHasi mpeaesbHAs Teopema Jid HE3aBUCHUMBIX OJMHAKOBO PACIPEACNIEHHBIX CIyYalHbIX
BEJINYMH C KOHEYHOW JUCIIEPCUEH.

35. Juddepenuupyemocts GYHKIUH KOMIUIEKCHOTO TniepeMeHHoro. YcioBus —Komm-Pumana.
WurerpanpHas Teopema Komu.

36. UnrerpanbHas ¢opmyna Komm. Paznoxenne QyHKUMHU, peryiasipHONl B OKPECTHOCTH TOUKH, B Pl
Teitnopa.

37. PaznoxeHnue (yHKIMM, peryiasipHoil B konbue, B psa Jlopana. M3ommupoBaHHBIE 0COOBIE TOUKH
OJJTHO3HAYHOI'O XapaKTepa.

38. BerueTsl. Beruncienyre HHTErpaioB 0 3aMKHYTOMY KOHTYPY IIPHU IIOMOIIY BBIYETOB.

4. HOpﬂ)_IOK CAa494 roCyTapCTB€HHOI0 3K3aMEHa

I'ocynapcTBEHHBIH SK3aMEH COCTOMT U3 ABYX 0053aTEJIbHBIX YaCTE — MUCbMEHHOMN U YCTHOIA.



Hepez[ rocyaiapCTBECHHbBIM 3K3daMCHOM  IIPOBOAATCA KOHCYJIbTAIIMU 06yqa}01unxc;1 o BOIIpoCaM
MporpaMMbI roCyAapCTBCHHOI'O 3K3aMCHA.

[TucemenHas yacTh conepkuT ot 16 mo 20 3ama4, Ha pernieHre KOTOphIX oTBoauTcs 3 vaca. [lo mToram
MIPOBEPKH MMUCbMEHHOW PaOOTHI BHICTABIISIETCS OLIEHKA 32 MUCbMEHHYIO YacTh 1o 10-0auibHO# 1miKae.

VYcTHas yacTh SK3aMeHa BKJIIOYAeT B ceds aHaiu3 MUChMEHHON paOoThl M OTBET CTYIEHTa Ha BOMPOCHI
sK3aMeHaloHHoro Ounera. Ilo pesynbraram aHanM3a MUCBMEHHOM pabOTBHl CTYAEHT HMEET IpaBo
BBICKa3aTh HECOIJIACHE C BBHICTABIEHHOW OIIEHKOM, SK3aMeHAI[OHHAs KOMHCCHsS pa3dupaeTcs B IpUUNHAX
pa3HOIIacHii, YUYUTHIBas MHEHHUE CTYy/IEHTAa U IpoBepsmonero padbory npemnoaasarens. [Ipu qoctaTouHbIX
apryMeHTax OlIeHKa 3a MUCbMEHHYIO pabOTy MOXET ObITh H3MEHEHA B Ty WU JAPYTYIO CTOPOHY.

DK3aMeHallMOHHbIE OUJIETHI YCTHOM YacTH CoZepikaTr JBa BOMpPOCA U3 Pa3HBIX yacTeld MaTeMaTHYeCKHX
KypcoB. Ha moArotoBky K yCTHOMY 3K3aMeHY CTYAEHTY OTBoAMTCA | yac, Ha oTBeT He Oonee | yaca.

HpI/I MMOATOTOBKE K OTBETY U BO BPEMs OTBETA HA BOIIPOCHI ounera OGy‘l&IOH.[HﬁCH MOXKCET IMOJIB30BATHCA
TOJIBKO nporpaMMoﬁ JUCHUIIIINHBI.

Ha TOCYAApCTBECHHOM 3K3aMCHC HC JOIMYCKACTCA HCIOJIb30BAHNEC TCXHUYCCKHUX DJJICKTPOHHBIX CPCIACTB
a000ro BUJAA, a TaKKe NOCTOPOHHMX MarepuasnoB. HapylleHue naHHBIX YCJIOBHUN BIEYET yAaleHUE
oOyuJarolerocs ¢ sK3aMeHa.

HpI/I BBEICTaBJICHHH HTOTOBOU OLCHKHU 3a FOCy,Z[B.pCTBCHHBIﬁ OK3aMCH I1I0 MATEMAaTHKC YYUTBIBAIOTCA
YCICBACMOCTh CTYACHTA IO MAaTEMAaTHU4YCCKUM IOUCHUILUIMHAM, €ro pe3yJbTaTbl Ha NUCBMEHHOM YacTu
rOCYIapCTBEHHOTO JK3aMEHa M KaueCTBO €r0 OTBETa Ha YCTHOW YacTH TOCYJapCTBEHHOTO 3K3aMEHA.
Hrorosas OLICHKAa 3a FOC}’IL&pCTBCHHBIfI 9K3aMC€H I10 MaTEMAaTUKE BBICTABIISICTCA KOJIJICTHAJIBHO IO UTOTaM
O6CY)KI[CHI/I$I KOMHUCCHEN U OOBIBIISIIOTCS [IOCIIE OKOHYAHUS DK3aMeEHa.

5. Onucanue MaTepuaJIbHO-TeXHMYeCKOI 0a3bl, HEOOX0AUMO¥i /151 TPOBeIeHNUs TOCYIAPCTBEHHOI0
IK3aMeHa

— ayIuTOpHs AJIs MPOBENCHHSI KOHCYIBTAIlM M aTTeCTAllMOHHOTO MCIBITAHUS, OCHAILlEHHAs] PabouYMMHU
MecTaMH s OOydYalolmuxcsi M TOCYJapCTBEHHOW  HK3aMEHAIlMOHHOW  KOMHCCHH,  JOCKO,
MYJIBTUMEIUHHBIM 000PYIOBAaHHEM.

6. IlepedeHb pexkoOMeHayeMOil JUTEPATYPbI

OcHoBHas nuTeparypa
1. Jlexkuuu o Mmatemarnueckomy anainusy [Tekcr] / O. B. becos - M.®u3zmariut,2016

2. Kypc nekuuii mo tTeopun QpyHKIUI KOMIIEKCHOTO nepeMenHoro [Tekcer] : yue6. mocobue s By30B /
E. C. Ilonosuuknn .— M. : ®u3marknaura, 2003 .— 208 c.

3. Kypc nuddepenunanbHbIX ypaBHEHUI U BapUAllMOHHOTO MCUYUCIEHUs, yueOHOe nocodue sl By30B /
B. K. Pomanko. — M., Jlaboparopus 3Hanuii, 2020.— URL: http://books.mipt.ru/book/301410 (mara
oOpamenus: 15.02.2021). - Ionusrii Teket (Pexxum noctyna : u3 cetu MOTU / Ynanenusiii qoctyn)

4. Teopus pyHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO0, yueOHOoe mocooue st By3os / M. U. Illabynwun, 1O. B.
CumopoB. — Mocksa, Jlabopatopus 3Hanuii, 2020.— URL: http://books.mipt.ru/book/301419 (mara
obpamenus: 10.03.2021). - ITomnsrii Teket (Pexxum moctyna : u3z cetu MOTU / YnaneHHbIN J0CTYI)



5. Kypc ananutuueckoil reoMeTpuu 1 JTMHEHHOW anreOpsh! : yueOHuk / JI. B. beknemumer .— 17-e usn.,
crepeotun. — Cankr-IlerepOypr : Jlanp, 2020 .— 448 c.: wiI. - DeKTpoHHAs KOMHsI JOCTyITHA HA CalTe
ANIEKTPOHHO-0MONMMoTeyHoi cucreMbl .— (YueOHuku s By3oB. CrenuanbHas JUTepaTrypa). -
bubnwuorp.: c. 433-434. - [Ipenm. yka3.: c. 435-439. - 200 ax3. - ISBN 978-5-8114-4748-0) .— URL:
https://e.lanbook.com/book/152643 (nara obpamenwus: 29.01.2021). - TTonnsii TekcT (Pexxum mocryna :
n3 cetu MOTU / YnaneHHslid 10CTy1I).

6. Kparkuii kypc maremarudeckoro aHanusa [Texct]. B 2 1. T. 1. luddepeHnpraibHoe 1 HHTETrpaTbHOE

ucurcieHus: QyHKIMI OMHON nepeMeHHo#. Psapl : yueb6. mocobue mns By3oB / JI. JI. KynpsBue .— 3-e
u3n., nepepad. — M. : @usmamut, 2008, 2009 .— 400 c. - DIeKTpOHHAs KOMHUS JAOCTyITHA Ha CaiTe
ANIEKTPOHHO-OMOMMoTeYHO cucteMbl. - [Ipeam. ykas.: c. 396-399. - 1000 »x3. - ISBN

978-5-9221-0184-4 (B mep.) .— URL: https://e.lanbook.com/book/2224 (nara obpamenus: 29.12.2020).
- [Tonnerit TexcT (Pexxum gocryna : u3 cetu MOTU / Yioanenssrit nocrym).

7. Kpatkuii kypc maremarudeckoro aHanusa [Texct]. B 2 1. T. 2. luddepeHnuraibHoe 1 HHTETPATbHOE
ucuucieHus QyHKIMI MHOTUX nepeMeHHbIX. ['apMoHndeckuil aHanus : y4e0. mocobue st By3oB / JI. J1.
KynpsiBueB .— 3-e u3a., nepepad. — M. : ®usmariut, 2008, 2010 .— 424 c. - DneKTpoHHAs] KOTHS
JOCTYITHA Ha CalTe 3JEKTPOHHO-OMOIMOTeUHOM cucTeMsl. - [Ipeam. ykas.: c. 420-424. - 1000 k3. - ISBN
978-5-9221-0185-1 (B mep.) .— URL: https://e.lanbook.com/book/2225 (mara obpamenus: 29.12.2020).
- [Tonnerit TexcT (Pexxum gocryna : u3 cetu MOTU / Yoanennsrit nocrymn).

JlomonHuTenpHAs TUTEpaTypa

1. Kypc teopun BepositHocTelt [Tekct] : yued. mocobue s By3oB / B. I1. HuctsakoB .— 7-e u3j., ucmp.
— M : lIpocda, 2007 .— 253 c.

7. PexoMeHaaluu 00y4AOIIMMCS 110 MOATOTOBKE K roCcyIapcTBEHHOMY IK3aMeHY

IIpu nmonroroBke K NHUCbMEHHOM YacTHU TOCYIapCTBEHHOIO 3K3aMeHa OOy4aroIMMCs PEKOMEHIyeTcs
pemuTh 2-3 BapHaHTa 3K3aMEHALlMOHHBIX KOHTPOJIBHBIX padOT TOCyAapCTBEHHOIO »HK3aMeHa 3a
IIPEIIECTBYOIINE TObl. DTH BapHaHThI pa3MeIlleHbl Ha caiite kadeapsl Bbiciiel marematuku MOTU.

IIpu 3TOM CTYIEHTYy PEKOMEHAYETCS BBIABUTH THIIBI 33]1a4, B KOTOPBIX y HErO BO3HUKAIOT TPYAHOCTH U
O6paTI/ITB 0co00e BHUMaHHE Ha 3TH THUIIBI 3aaa4 Ipr NOArOTOBKEC K 3K3aMCHY. Ecau Bo3HMKAIOT BOIIPOCHI,
KOTOpBIE CTYIEHT HE MOXET CaMOCTOSTEIBHO PEILIMTH C IOMOIIBIO PEKOMEHIYEMOW JIMTEPATYphI, dTH
BOINPOCHl PEKOMEHAYETCsl 3aJaTb Ha KOHCYJIbTallMM, NPOBOAMMON mpenojaBareiaeM Kadeapsl IO
COOTBETCTBYIOLIEH AUCUUILIIMHE.

[Ipy moaroToBke K YCTHOW dYacTH TOCYAapCTBEHHOTO »SK3aMeHa OOydaloluIMMCsl pPEeKOMEHAYeTCs
BCIIOMHUTh TEMbl MAaTE€MaTHUYECKUX JHUCLUUIUIMH, BXOIAIME B IporpaMmy YCTHOM d4acTu
TOCY/IapCTBEHHOTO 3K3aMEHa, MCHOJIb3Yys MPH HEOOXOJUMOCTH KOHCIEKTHI JIEKIUH U PEKOMEHIYeMYIO
auteparypy. [locne mMoBTOpeHHsT KaxAoH TeMmbl 00yyaromeMmycsi PEeKOMEHIYETCS CaMOCTOSTEIbHO
Hanucath (OPMYIHMPOBKH M JIOKA3aTelIbCTBA TEOPEM, COJEpPKAIIUXCS B MporpaMMme YCTHOM 4YacTu
rOCY/IapCTBEHHOTO 3K3aMeHa, 0e3 MCIOJIb30BaHUS JIUTEPATyphl U BCIIOMOTaTelbHBIX cpencTB. Ecmu 310
HE y/aeTcsl, TO PEKOMEHIyeTCsl [IOBTOPUTH JIAHHYIO ITPOLIEAYPY.

8. MeTonuka u KpUTEPUH OIIEeHKHU TOCYIaPCTBEHHOT0 K3aMeHa

Pesynbrarel cpaum TrocymapCTBEHHOTO SK3aMEHA OIPEACISAIOTCS OLEHKAMH «OTIHYHO», «XOPOILOY,
«YIIOBJIETBOPUTEIILHOY», «HEYIOBIETBOPUTENHHO». OLEHKH «OTIUYHO», «XOPOIIOY, yIOBIECTBOPUTEIHHOY,
03HAYAIOT YCIEUIHYIO CAaYy rOCyJapCTBEHHOTO K3aMEeHa.

Kpurepun oreHok 3a MMCbMEHHYIO YacTh FOCYIapCTBEHHOTO SK3aMeHa:

3a Kaxayr 3aJa4y yCTaHOBJIEHO OIPEACIICHHOE KOJIMYECTBO 0aJIOB, YKa3aHHOE B DK3aMEHAIIMOHHOM
3amaHud. Jlns modydeHus 3a THCHhbMEHHYH) 4YacTh OLGHKH «OTJIMYHO» CTYICHTY, KakK IpaBuiIo,
HeoOxonuMo HaOparhk He MeHee 70—75% MmonHOW CyMMBI 0alIoB, JJIs MOJYYECHUS OICHKU «XOPOII0» —
He MeHee 45—-50%, 1S oJTy4eHUs OLEHKH «YIOBJIETBOPUTEIBHO» — HE MeHee 20—25%.

Kpurepun o1ieHOK 3a yCTHYIO 4acTh TOCYIapCTBEHHOTO dK3aMeHa:

ormiuHO (10) — mpaBWIIBHBIN, YETKUI M YBEPEHHBIM OTBET Ha 00a BOIpoca OWJieTa M JOMOJHUTEIbHBIC
BOIIPOCHI;



OTIIMYHO (9) — JlaHbl IPAaBUJIbHBIC OTBCTHI Ha oba BOIIpOCa ounera u JOINOJIHUTECJIbHBIC BOIIPOCHI C
HC3HAYUTCJIIbHBIMU HECTOYHOCTAMMU,

OTIIMYHO (8) — JaHbl OTBCTHI Ha oba BOIIpOCa ounera u JOITOJIHUTCJIbHBIC BOIIPOCHI ITOCJIC HEOOIBIINX
I/ICHpaBJ'IeHI/Iﬁ W HABOJAAIIUX BOIIPOCOB 3K3aMCHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owiera, HO HET BEPHOIO OTBETa HAa OAWH U3
JOTIOTHUTENBHBIX BOIIPOCOB;

Xopomo (6) — €CTb HECAOYCThI B OTBCTC HA OAWH M3 BOIIPOCOB ousera M HET BCPHOI'O OTB€TAa HAa OJHUH H3
JAOIMOJTHUTCJIbHBIX BOIIPOCOB;

Xopomo (5) — €CTb HCOOYCThI B OTBCTAX Ha oba BOIIpOCa Ounera U HET BCpHOIO OTBETA HAa OJMH U3
JAOIMOJTHUTCJIbHBIX BOIIPOCORB;

YAOBJICTBOPHUTCIIBHO (4) — €CTb HCAOYCThI B OTBETAaxX Ha oba BOIIpOCa Ousera UId HET OTBETA HU Ha OJJUH
U3 TOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETA Ha OJIMH M3 BONPOCOB OMJIETa, HO €CTh OTBETHI HA JOMOJHUTEIHHbBIE
BOMPOCHI (BO3MOXKHO C HEIOUETAMH);

HEYJIOBJIETBOPUTENHHO (2) — HET OTBETA Ha OJIMH M3 BOIIPOCOB OUJIETa U HA TOTIOJIHUTENbHBIE BOMPOCHI;
HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

Nrorosas oueHka 3a TOCYJApCTBEHHBIA HK3aMEH [0 MAaTeMaTHKE ONPEIEseTCs TOCyAapCTBEHHOMN
9K3aMEHAIIMOHHON KOMHCCHEW C YYETOM OIIEHKHM OOYYaroIIerocsl 3a YCTHYIO 4acTh T'OCYIapCTBEHHOTO
9K3aMEHA U OLIEHKH 32 MHCbMEHHYIO YaCTh rOCYIapCTBEHHOIO 3K3aMeEHa.

9. OcoGeHHOCTH MPOBeIeHNS FOCYIAPCTBEHHON UTOrOBOI aTTeCTAllMU AJ1sl HHBAJIUAO0B U JIHII C
OrPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

Jlnst oOyvaroImuxcsi U3 4Kciaa WHBAJIUA0B rOCy1apCTBEHHAs UTOTOBasi arTecTalysl MPOBOAUTCS C yU4ETOM
0COOEHHOCTEH HX INCUXO(U3NYECKOTO DPA3BUTHUS, MX HMHIMBHIYaJIbHBIX BO3MOXHOCTEH M COCTOSHUS
3710pOBbS (fajiee — HHANBUAYaIbHbIE OCOOEHHOCTH).

10.1. IIpu nposenennu 'MA oGecnieunBaeTcs COOMOACHHE CIEIYIONMX 00X TPeOOBaHUI:

— IIPOBEJICHUE rOCYJapCTBEHHOM UTOTOBOM aTTECTALMK Il MHBAIUIOB B OJHON ayIUTOPUU COBMECTHO C
00y4aroIUMuUCs, HE HMEIOLUUMH OIrPaHUYEHHBIX BO3MOXKHOCTEH 310pOBbsl, €CIM 3TO HE CO3JaeT
TpyZHOCTEN A oOydaromuxcs npu npoxoxaeHuu ['MA;

— NPHUCYTCTBUE B ayJUTOPUM ACCHUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOILEr0 OOyYaroIMMCs WHBAIUIAM
HEOOXOMMYI0 TEXHUUYECKYI0 MOMOIIb C YY€TOM HUX MHIMBUAYAIbHBIX OCOOCHHOCTEH (3aHATH pabouee
MECTO, IIePEe/IBUraThCsl, IPOUUTATh U 0OPMUTH 3a/1aHKe, obmarscs ¢ uwieHamu ['OK);

— TMOJNb30BAaHHE HEOOXOIMMBIMU OOYYAIOIIMMCS HWHBAJIUIAM TEXHHUYECKUMHU CpPEACTBAMH  IIPH
npoxokaeHuu ' MA ¢ ydeToM UX MHIAUBHUIYaIBHBIX 0COOCHHOCTEH;

— obecmeyeHre BO3MOKHOCTH 66CHpeH5{TCTBeHHOFO JA0CTyI1a 06yqa10umxc;1 HHBAJILJIOB B ayAUTOPUH,
TYAJICTHBIC U APYTUC ITIOMCIHICHHS, 4 TAKIKE UX Hp€6BIBaHI/I${ B YKAa3aHHBIX ITOMCHICHHUAX.

10.2. Tlo mHCbMEHHOMY 3asBJICHUIO OOYYalOIErocss HHBAIUAA MPOIOIKUTEIBHOCTh BBICTYIJICHUS
00y4JaroIerocs Mpu 3aluTe BBITYCKHONW KBaTU(UKAIIMOHHONW paboThl — HE Oosee yeM Ha 15 MUHYT.

10.3. OOyuwaromuiics WHBaJIMI HE TO3JIHEE, YeM 3a 3 Mecsua A0 Hadana npoBeacHus [MA momaer
MMMCbMEHHOE 3asBJICHUE O HEOOXOIUMOCTH CO3JIaHUs ISl HETO CIEIUATbHBIX YCIOBHH MPU MPOBEACHUH
rOCyJapCTBEHHBIX aTTECTAllMOHHBIX HWCHBITAHUNA C YKa3aHHMEM OCOOCHHOCTEH ero IMCUXO(pU3HYeCKOTO
pPa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 370pOBbs. K 3asBIICGHHIO TNPUIIAraroTcs
JIOKYMEHTBI, TOATBEPKIAIOIINE HaJu4he y OOYy4aromerocs WHIAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUH YKa3aHHBIX JOKYMEHTOB B IMPEKIIMH UHCTUTYTA).

B 3asBnenun oOyuaromuiicsi yKa3blBaeT Ha HEOOXOJUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) MPUCYTCTBHS
acCUCTEHTa Ha TOCYAapCTBEHHOM aTTECTAllMOHHOM HCIIBITAHMH, HEOOXOAUMOCTb (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEJIMYEHUS IMPOJODKUTENBHOCTH  BBICTYIUIEHHS INpPU  3allUTE  BBIITYCKHOMN
KBaJIM(UKALMOHHONW paOOThI 110 OTHOLIEHUIO K YCTAHOBJIEHHOM MPOAOIIKUTENBHOCTH.
10. IIpumepsI KOHTPOIbHBIX 32JaHHI, OMJICTOB
[Ipumepsl 3a1aHUI IPUBEIEHBI B IPUIIOKCHUN



IIpunoxenune

IIpumep nmcbMeHHOI padoOThI
rOCyJapCcTBEHHOTO 9K3aMeHa 110 MaTeMaTHNKe

sin (tg?z) — In (1 + 22 + 23)
arctg(chz—1) ¢ :
fre 2

1.3 Haittu npegesn: lim
z—0

2.(3 Haiitu acuMnOTOTH, TOYKH JIOKAJIPHOIO SKCTPEMyMa M Meperuba u MOCTPOUTH Tpaduk

3
Tz —4

byukuyu y = —3x+ 1 —

3.@Haitru df(1;1) u d?f(1;1) bysxmun f(z,y) = In* (3 — 2% — ¢4).

+oo arctg ((Tiz—)‘f>

4.(@® VccnenoBaTh Ha CXOOUMOCTb MHTETPAJ /
@ Py 1@+ )

+00
T
5.(@ VccrenoBars QyHKIMOHAIBHBINA P E xe™ arctg Yo Ha CXOAWMOCTH ¥ DaBHOMEDHYIO
2 , ,

n=
cxomumocTh Ha MHOXKecTBax F7 = (0;1) u By = (1;400).

6.@ Ilpencrasuty dbynxmuo f(z) = tg(z + 2)° + |z + 2]¥sin(z + 2)? dbopmymon Teiimopa ¢
OCTaTOYHBIM ujeHOM B ¢dopme [leaHO B OKPECTHOCTH TOYKH Tg = —2 OO0 MAKCHMAJIBHO
BO3MOXKHOTO mopsaka. OTBeT 060CHOBATS.

7.0 B DpamoyroipHO# [JeKapTOBON CHCTEMe KOODIAWHAT HAWTH KAHOHUYECKHE yDaBHEHUS
IPAMOJIMHEHHBIX 00pa3yoIuX MoBepXHOCTH (z —y — 3)(z +y+ 1) = 5z, npoxoasmux gepes
rouky A(—1;1;—1).

8.2 B ofmeit nexkapToBo#l cucTeMe KOOPIUHAT npaMad 3a/jaHa lepeceyeHueM JIOCKOCTeHR
{ 2r+3y—2z—2=0

Haiitn xaHOHWYECKOE ypaBHEHUE ITPAMOIL.
dx4+y—2z+2=0. yp P

9.3 Haiiru obiee penrenrie CUCTEMBI JIUHEHHBIX YPaBHEHUN ¢ 5 HEM3BECTHBIMH, YKA3aTh YACTHOE
3$1+2£L’2+.’L’3 — Ty = 7;

pemtenue 1 @CP ogHOPOIHON CUCTEMBI: { 9%, + 32 + 1225 + 225 = 18.
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10.(® B eBkmmmoBoM IPOCTPAHCTBE MOAIPOCTPAHCTBO L 3aJaHO CUCTEMOM TMHEHHBIX ypaBHEeHMH
1 1 =17

-13 0 1

nompocTpanacTsa L.

1
¢ mMarpurei ( 9 ) B OHB. HaiiTu 6a3uc B OPTOrOHAIBHOM IOTMOJHEHHH L+

11.(® Uccnenosare ycmoBHble 3KcTpemMyMbl dyHKmum u(z;y) = 2z + 2y — 1 OTHOCHTEIHHO
ypaBHeHus cssasu T2 + 4zy + 3% — 6 = 0.

12.(9) 3anmcars KpaTHBIA MHTErPA / / f(z,y)dzdy B BUIE MOBTOPHOrO MHTErpaJia WIH CyMMBI
&

[OBTOPHBIX MHTErPAJIOB C PA3HBIMHU IOPSAKAME MHTETPHPOBaHHd, eciu obracts G 3a7aHa
nepasencreamu: z° + (y —3)>>9; 0<y<3; 22+y<9; z>0.

T sinazdr T .
13.(@ Ucnonb3ys uHTErpas ~ =y sign @,
0 T

+° c0s34/Z — cos 2\/T
3/ dx.
&

BBIYUCJIUTD HHTETrPaJI /
0

14.(2 Ilocrpours rpadux cymms paga Dypve byuxmmu f(z) = % —z, z € [0; %] IO CHCTeMe

2%k +00
5 k=1

Wccnenosars pan Oypbe HA PABHOMEPHYIO CXOIHAMOCTb.

Ha omHoM nepuone. Kosabdumuents: Pypbe HE BHIYUCIATS!

15.(9) Haittu Bce meiicTBUTEIbHBIE DEIIEHNS CUCTEMbI IUHEHHBIX HuddePEeHIUATBHBIX YPaBHEHHH

T =4z + 3y; . .

§— B 4-dp Haiitu mosoxkeHume paBHOBECHS ABTOHOMHOW CHCTEMBI, ONPEIEIUTH Ero
XapakTep ¥ HApPHCOBATh (a30Bbieé TPAEKTOPUHM CHUCTEMBI B OKDPECTHOCTH IOJIOYKEHUS
PaBHOBECHSI.

16.(3) CocraBuTh 0mHOPOAHOE MU dDEPEHIMATPHOE YPABHEHNE C TOCTOSHHBIMY KO3 dunmenTamu
HaVMEHBIIEro MOPSAIKa, NMEIoINee YaCTHbIE PEIIeHus: Y; = €°, Yo = T sin 2z.

17.(® Pemurs 3anagy Kommu:

' ! ! ! 2
v (1) -+ D)7y =0 y(0)= V3 V()=

3 . 1
z—1 (z—9i)3
B KOJblle K, KOTOPOMY NPHUHAIJIEXKUT TOUKA 2o = O + 2¢. YKa3aTh IPaHUIB! Koubna K.

18.(@ Paznoxurs dpynkuuo f(z) = —1 — B pax Jlopana no crenensm (z — 21)

"Hcnonb3oBaHMe 3JIEKTPOHHBIX CPEACTB JOOBIX THUIOB M BCIHOMOTATENbHBIX MAaTEPHAJIOB
3amnpereHo"
C monokeHmeM 03HAKOMJIEH: (Damunus cTygeHTa)

MO®THU - 801



IIpunoxenmne

IIpumep ycTHOTO
TOCyJapCTBEHHOI0 9K3aMeHa II0 MaTeMaTHNKe

9K3AMEHAIINOHHHBII BUJIET

Jucnunanna: FocyﬂapCTBeHHbe/’I OK3aMEH IIO MaTEMaTHUKe

1. Teopema Bosbnano-Beitepmrpacca n kpurepuit Koiu cxojiumMocT 4ucji0BO# 110C/1€/10BaTE/IbHO-
CTH.

2. Ilpocreiimag 3ama9a BapUAIMOHHOTO UCIUCTCHUS.

9K3AMEHAIINOHHHBII BUJIET

Jucnunanna: FocyﬂapCTBeHHbe/’I OK3aMEH IIO MaTeEMaTHUKe

1. IIpumeneHue 1pOU3BOJHON K MCCJIEJIOBAHKUIO JIOKAJIbHBIX IKCTPEMYMOB U TO4YeK leperunda pyHk-
Uil OTHOM TTepEeMEeHHOM.

2. Boruersl. Borunciaenne HHTEeIrpaJioB II0 3aMKHYTOMY KOHTYPY IOPpU IIOMOIIIMA BbBIYETOB.




