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1. BBEJIEHUE

I'maBHO# 11€/1BI0 TPO(UIIBHOTO 3K3aMEHa SBJISETCS ONpeAeTICHUE MPAKTUYECKON U TEOPETUUECKOM
MOJIrOTOBJIEHHOCTH OaKajiaBpa M MPOBOASTCA C LIEIbIO ONPEENICHUs] COOTBETCTBUS 3HAHUM, YMEHUN U
HaBBIKOB a0UTYpPHEHTOB TPeOOBaHUSAM OOydYEHHS MO 00pa3oBaTeIbHONW IpOrpaMMe MarucTpaTypsl Ha
HanpasyieHuu noarorosku 01.04.01 — Maremaruka (Marucrepckas nporpamma: Maremaruka).

K BCTynUTENnbHBIM HCHBITAHUSM JOMYCKAIOTCS JIMIIA, HMEIONIME [WIUIOM OakaiaBpa WU
CIELUAJIACTA.

ITporpamma mpo¢uIBHOrO 3K3aMEHa COCTaBJIEHA Ha OCHOBE 0a30BBIX MOJOXKEHHUH CIEIYIOLIMX
Y4eOHBIX AUCHIUIUIMH: MaTeMaTHYeCKHMl M KOMIUICKCHBIM aHanmu3, anreOpa (uHedHas anredpa),
muddepeHraIbHbIe ypaBHEHUS.

[Iporpamma cOIEpXKHUT MOHATHSA, TEOPEMBI, (PAKThl, KOTOpbIE IOJKEH 3HAaTh aOUTYpPHEHT MAJIs
BBINOJIHEHUS IPAKTUUECKUX 3aJaHUH, TUIIBI 33]]a4, CIIUCOK JIUTEPaTyphI.

2. OBBEM TPEBOBAHU JJIS1 IOCTYIMAIOIIUX HA HATIPABJIEHUE
INOAI'OTOBKMH 01.04.01 MATEMATHKA

MamemamuuecKkuili u KOMNAEKCHbLI AHAIU3

OneMeHTapHble (YHKIMH, UX CBOWCTBA U Tpaduku. Ilpenen u HenmpepbIBHOCTD (PYHKIUHU, TOUHbIE
rpanu. JuddepenunpoBanre (yHKIMIA OTHOTO M HECKOJBKHUX MEPEMEHHBIX. METO/bl BBIUMCICHUS
OIIPENICICHHOI0 HMHTEerpajga. OKCTPEMYM, YCIOBHBIM JKCTpEMyM, HAaXOKICHHE HauOOJbLIEro U
HaUMEHBUIETO0 3HaueHWs (QYHKUMM Ha MHOXecTBe. KpaTHble HHTErpanbl, 3aMeHa I[EepEeMEHHBIX.
[TpuMeHeHre HHTErpasIoB Ui BBIYMCICHUS TUIOMIAIeH MI0CKUX GUryp, 00bEMoB Ten. OyHKINOHATIbHbIE
U CTENeHHble psAabl (abcomoTHass W HeaOCOMIOTHas cxoxuMmocTh, (opmyna Komm-Anamapa,
HETIPEPBHIBHOCTD U U PEepeHIINPYEMOCTh CTETICHHOTO PsJia).

JIeUCTBHs ¢ KOMIUJIEKCHBIMH YHCJIAMM, NECHCTBUTENBbHAS U MHUMAas 4acCThb, PEIICHUE ypaBHEHUH,
n300pakeHNe MHOXECTB Ha KOMIUIEKCHOW IJIOCKOCTH. MOHOTEHHOCTh U TOJOMOP(HOCTH (YHKLIUHU
KOMIUIEKCHOro TnepemMeHHoro. Psaner Teiinmopa u Jlopana, BbeueTsl. WHTerpupoBaHue (QyHKIUH
KOMILIEKCHOTO IEPEMEHHOT0 (MHTerpaiabHas TeopeMa Ko, npuMeHeHne BEIUETOB).

Anzebpa

Martpunpl 1 onepauuu ¢ HUMU. ONpenenuTesid MaTpPUll: ONPEIEICHHsl, OCHOBHbIE CBOWMCTBA U
criocoOb! BerurcneHus. Panr matpunbl. O6paTHas MaTpuiia. MHOTOWIEHBI U UX KOPHHU, KPATHOCTH KOPHSI.
CucreMbl JIMHEWHBIX YpaBHEHUM, MAaTpUYHbIE YpaBHEHUHW W METOAbl UX pemieHus. COBMECTHOCTh
CHCTEMbI JIMHEHHBIX ypaBHEeHUH. JIMHEITHOE MPOCTPaHCTBO, MOANPOCTPAHCTBO. JIMHEHHAsT KOMOUHAIIHS
BeKTOpoB. JIuHeliHas 3aBHCHMOCTH BEKTOPOB, pa3MEpHOCTh U 0a3uc. DBKIUAOBHI MPOCTPAHCTBA.
CkanspHoe TpoM3BelIeHHE BEKTOPOB. bunmHelHble n KBagpatudHblie (OpMbl. METOIbl NMPUBEICHUS
KBaJpaTudHON (POPMBI K KAHOHUYECKOMY BUY. JIMHEHHBINA ormepaTop U ero Marpuia. JAapo u odpas.
CoOcTBeHHbIe nciia U cOOCTBEHHBIE BEKTOPHI. OpTOroHaANBbHBIN 0a3uc. OpToroHaIbHAS MPOSKITHS.

Jlugppepenyuanvuvie ypasuenusn

JluneitHble ypaBHEHHS € TOCTOSHHBIMU Kodduiuentamu. CTpykTypa OOIIEro pelieHus.
[Toctpoenue yactHoro pemeHus. 3amgadya Komm. DnemMeHTapHble METOJIbI MHTETPUPOBAHUST YPaBHEHUH
nepsoro nopsanaka. Pemenue 3anaun lltypma-JInysusia. Kpaesas 3anada. @ynkuus ['puna.



3. MMOPAAOK NPOBEJAEHUA U KPUTEPUHN OLNIEHUBAHUA

BerynurensHoe WCHBITAHUE TPOBOAATCS B OMWH dTam B (hOpMe MHCBMEHHOTO AK3aMeHa, IO
OwreraM. DK3aMEHAIIMOHHBIE 3aJIaHUs JTOJDKHBI OBITH BBITIOJNHEHHBI B TeueHne 150 muayT. Ha sk3amen
JIOMYCKAIOTCA aOUTYypUEHThl TMpPU HAJUYUM JIUCTA PE3yJbTAaTOB BCTYNUTEIbHBIX HCHBITAHUN
(9K3aMEHAIMOHHOT0) U JOKYMEHTa ¢ (hoTorpadueii, yI0CTOBEPSIONIEro JUYHOCTh (macnopTta). [Ipu cebde
HE00XO0IMMO UMETh IIAPUKOBYIO PYUKY C MTACTON CHHETO IIBETA.

Bo Bpemsi mpoBeneHus sKk3amMeHa aOUTypHEHTaM 3alpeliaercs CBOOOAHO MepeMenarbesi Io
ayTUTOpPUH, O0IIaThCs APYr € APYroM, MOJIb30BaThCS CIPABOUYHBIMH MaTepuaiamu, TenedoHamu,
cMapThoHaMH, KAIBKYISTOpaMU, JIMHEHKaMH, TPAHCIIOPTUPAMHE, LUPKYISAMHU, KapaHJaliaMu, IpyruMu
MMOCTOPOHHUMHU TPEIMETAMHU.

OTBeT abUTypHEHTa pacCMaTpPUBAETCS IK3AMEHALIMOHHOW KOMUCCHEN U OLIEHUBAETCS Ha 3aKPBHITOM
3aCeIaHuH 110 CTO OAJUILHOM MIKaJIe.

Kaxpiii sKk3aMeHAIIMOHHBINM OUJIET COACPKUT MATH 337a4: IBE 10 MAaTeMAaTUYECKOMY aHaIN3Yy, OHA
no auddepeHnranbHBIM ypaBHEHUSIM, OJIHA 10 airedpe, oJHa Mo KOMIUIEKCHOMY aHanu3y. OOpasen
owiera, n300paXkaromuii ero GopMmy, HAXOAUTCS B COOTBETCTBYIOIIEM pa3Jielie JaHHOU porpaMmbl. [Ipu
3TOM THIBI 3aJla4, BXOISIIMX B OWJIET, MOTYT OTJIMYAThCS OT NMPHUBEICHHBIX B Pa3IMYHBIX MMaKeTax
SK3aMEHAIIMOHHBIX 3aJIaHUM.

Kaxaplii Oni1eT MoKeT coiepkaTh 3a1a4l TAKUX THIIOB.
WccnenoBanne pyHKIMK OAHON MIIM HECKOJIBKUX MEPEMEHHBIX HA DKCTPEMYM.
HaxoxaeHue TouHbIX TpaHeil pyHKIUY OJHOM HIIM HECKOJIBKUX NEPEMEHHBIX HA MHOXKECTBE.
Brruncnenue miomaaei niockux Guryp u 00bEMOB Tel.
HccnenoBanne cxoauMoCTH (HYHKIIMOHATBHOTO psifa, GYHKIUHU, 3aJJaHHOW B BHUJE CTEIIEHHOTO
psiza, Ha HEMPEPHIBHOCTH M TU(PHEPEHITUPYEMOCTb.

5. HccnenoBanve (QyHKIMHM KOMIUIEKCHOTO MEPEMEHHOTO Ha MOHOT€HHOCTh U TOJIOMOP(HOCTD,

b=

BOCCTaHOBJICHHE rOJIOMOP(HHOM PYHKIIMH 1O €€ NeHCTBUTEIBHONM T MHUMOM 4acTH M 3HAYEHUIO
B TOUKE.

6. BprunciieHre KOHTYPHBIX HHTETPAIOB OT (PYHKITUH KOMILIEKCHOTO IIEPEMEHHOTO.

Pemenue nuddepennmanbHpIX ypaBHeHU 1 3a1a4d Koy,

8. JledicTBUS C MaTpHullaMu (BBIYMCICHUE OIpeNeNuTeNs, OOpaTHOW MaTpHUIlbl) M UX MPUMEHEHHUE,
peLIeHUe CUCTEM JIMHEVHBIX YPAaBHEHU.

~

9. AnreOGpamveckas W TPUTOHOMETpHYECKas (OPMBI KOMIUIEKCHOTO 4HCIA, aprupMETHUUECKHE
NENCTBUS C KOMITJIEKCHBIMU YHCIIaMH, U3BJICUEHNE KOPHEH.
[Ipumenenue cxemsl ['opHepa: pacrno3HaBaHrE KOPHS MHOTOWIEHA, OTBICKAHUE KPATHOCTU KOPHS
MHOT'OYJICHA.

10. Pacrio3Hanue moanmpocTpaHcTBa, 6azuca, JTMHEHHOTO oreparopa.

11. IIpeoOpa3zoBanre KOOpAMHAT BEKTOpa MPHU MEPEX0/ie OT OAHOro 0a3uca K APYroMy, OTHICKaHHE
MaTpHIIBI TIEpeXo/ia OT OJHOTO 0a3uca K APyromy.

12. [Ipouiecc OpTOroHaIM3aMU CUCTEMBI BEKTOPOB B €BKJIUIOBOM IIPOCTPAHCTBE.

13. IIpuBeneHMe BEIIECTBEHHBIX KBAIPATUYHBIX ()OPM K KAHOHHUECKOMY BHLY.

14. OTeIcKaHne COOCTBEHHBIX 3HAYECHHI, COOCTBEHHBIX BEKTOPOB, MATPHUIIbI INHEWHOTO ONlepaTopa.

Kaxxnoe 3amanue oleHuBaeTCs HCXOS U3 MaKCUMAIbHBIX 20 6AJIOB MO CIASAYIONINM KPUTEPHUSIM.
A) 3ananue oneHuBaercs B 20 0aiioB, €ClHM €ro PEUICHUE YIOBIETBOPSET KaXKIOMY W3
CHEAYIOUIUX YCIOBUM:
1. Xon pemieHust mpaBUIIbHBINA, BCE ATAIbI PEIICHUS MOCIEI0BATEIIbHBI.
2. PemieHue comepKHUT Bce HEOOXOIWMble OOOCHOBaHUS, MOSICHCHHS, CCBHUIKHM Ha
HCIIOb3YEMBIE YTBEPKIACHUSI.



3.

4,

B pemieHMM TpaBMIIBHO M TOYHO BBIOJHEHBI Bce apu(MeTHYeCKHe |
anredbpanveckue TeHCTBUS U YIPOIICHHUS.

Pemenne 3amaum 3aBepuiaercsa cioBoM «OTBeT», MOCie KOTOPOTO MpPHUBENEH
MPaBWJIbHBIN U OJHBIN OTBET, KOTOPBIN MOJHOCTHIO COOTBETCTBYET MOCTABIIEHHOMY
B 3aJ1a4€ BOIIPOCY.

B) 3ananue onennBaercs B (0 0ayioB, €CIHM €ro pelieHHe OTCYTCTBYET WIIM 3TO PEIICHUE
YAOBJIETBOPSET MO KpallHEW MEpe OJTHOMY U3 CICAYIOUIUX YCIOBHIA:

Pemena 3ama4a ¢ JpyruM ycloBUEM.

[IpuBenén oTBET, HO OTCYTCTBYET PELIEHUE.

Pemenne He COACpX UT MPOJBIIKEHUI B HAMpPABICHUU TMOJTYYCHHS MPABUIHHOTO
OTBeTA.

Pemennie 3a1aun 0OCHOBaHO HE HEBEPHBIX MPEITOIOKECHUSX.

Ha nauanbHOM 3Tane perienus AomyiieHa omuoka, KoTopas 00ycioBuiIa U3MEHEHNE
CTETeHH CIOXHOCTHU WJIH X0Ja TIPABUIILHOTO PEIICHUs] UCXOAHOH 3a1auu.

B npuBeieHHOM peleHI: COACPKUTCS 3HAUUTEIBHOE KOJIMYECTBO OIMINOOK.
Pemenne pa3dbpocaHo B pa3HBIX MECTax DSK3aMEHAIMOHHOW paboTel  0e3
COOTBETCTBYIOIINX COMPOBOAUTEIHHBIX KOMMEHTAPUEB aOUTYPUCHTA.

B) 3ananue oneHnBaercs B 13 6ayuI0B, €CIIM €r0 pelieHne He MOXKeT ObITh OXapaKTepU30BaHO
HU OJTHAM M3 TIOJIOKEHUH MyHKTa B) ¥ TOYTH OJTHOCTHIO YIOBJIETBOPSET TPEOOBAHUSM ITyHKTA A).
JlomycTuMble HOPMBI OTKJIOHEHHSI C MYHKTaMH A) JEKJIApUPYIOTCS KaXAbIM U3 CIEIYIOIIUX
MOJITYHKTOB:

Pemrenue He 3aBepimaeTcs CrieUaIbHO BBIJCTICHHBIM OTBETOM.

OTBeT HE TOYHBIN WJIM HE COOTBETCTBYET MOCTABJICHHOMY B 3a/1aue BOIIPOCY.

B pemenuu nponyiieHbl 0HO-ABa 000CHOBAHUSI WIIH JIOMYIICHBI OHA-/IBE OITHOKH
BBIYMCIIMUTEIILHOTO XapakTepa, 4To He MOBJIHUSIO Ha U3MEHEHHUE XO0/a MPaBUIBHOTO
pelieHus 3a1a4uu.

I') 3ananue orneHnBaercsi B 7 6aJIOB, €CJIM €0 PEIIEHUE HE MOXKET OBITh OXapaKTEPU30BaHO
HU OJTHAM M3 TIOJIO)KCHHUM MTyHKTa B) M UMb 9acTUYHO yIOBIETBOPSET TPEOOBAHUSAM MyHKTa A),
IIPU 3TOM CTENEHb PAcCXOXKJEHUS ¢ TpeOOBaHUSMHU MyHKTa A) HE YKIIAJbIBAE€TCS B JOMYCTUMBIE
HOpMBI, 3ajieKJIapupoBaHHble TyHKTOM B). Pemenue, ouenenHoe B 7 06auioB, OOBIYHO
XapaKTepU3yeTcs CIEAYIOUMMHI YCIOBUIMHU:

Hapymiena sioruka pemeHus, XoTs HEKOTOPbIE BayKHBIE JIOTHUYECKUE 3aKIF0UEHUS WU
BBIYHCIICHUS CIIEIaHbI IIPABUIIBLHO.

ITonydeH BepHBbIl OTBET, HO OTCYTCTBYIOT Ba’KHBIE JIOTHYECKUE CBSI3H.
[IpuBenenHoe pemieHue conepkuT 3-4 apudMeTHuecKue OIIMOKH, KOTOphIE HE
MOBJIMSUIN Ha MPABUJIbHBIN X0/ PEIICHUS 3a1a4H.

KonnuecTBo 6amioB 3a BCIO pabOTy BEIYHCIISICTCS KaK CyMMa 0ajlyIoB 3a BCE 3aIaHUS.
MakcumanbHOE KOJIMYECTBO OANIJIOB, MOJYUYCHHBIX 3a pelIeHue 3aaanuii, cocrtapiser 100 6aos.

IIkana nepeBoaa MoJy4YeHHBbIX AOUTYpPHEeHTAMHU 0AJJI0OB B NATHOANIBHYIO CHCTEMY

100-0aapHas mkaJga [IarudanabHas mKaga
0-59 «2» (HEeyIOBIETBOPUTEIHHO)
60-74 «3» (y1OBIETBOPUTEIIBHO)
75-89 «4» (xopor1o)
90-100 «5» (OTAMYHO)
Hpumeuanue. Jluna, nonyuwmemue 0-59 OamwioB (mo 100-0anpHOW MIKaNe) CYHMTAIOTCS MONYYHBIIUMH OICHKY

«HCYOOBJICTBOPUTCIILHO».



Bce petiiennst 1 OTBETHI TOJDKHBI BHOCUTBLCS B OJIAHK OTBETOB. J[OMyCKaeTCs HCIIOJIb30BAaHKUE TOJILKO
IIIAPHUKOBOM PYUYKH C TacTOM cuHero mnBera. O0s3aTebHO (GUKCUPYETCS HOMEp OuiieTa Ha MEPBOM JIUCTE
OnaHka oTBeTOB. HuKakue uiTHIe MOMETKH Ha OJIaHKE OTBETOB HE JTOMTYCKAIOTCS.

4. OBPA3EIl DK3AMEHAIIMOHHOTI'O BUJIETA

YTBEPACJIEHO

Ha 3ace/laHii Y4eHoro copera (hakyjibrera
MaTeMaTHKH ¥ HH(POPMAIHOHHBIX TEXHOJIOTH
nporokos Ne 6 or «18» (despasa 2021 .
[Ipejcenarens Yuenoro cosera,

. A. Mouceenko

'OV BIIO «/lonenkuil nanuonajbHblil yHUBEPCUTET»
Gakyaprer MmareMaTuky U MHQOPMAIMOHHBIX TEXHOJOIHI

[Ipodpunbuslit sx3amen

OIT Marucrparypa
DQopma obyueHus Ownast/3a0unas
Hanpagienune nojrorosgn 01.04.01 Maremaruka

BWJIET Ne XX

1. Uccaenyiire dynkuuio f(x,y) na skerpemym (maiignre u kinaccudunupyiire sce
eé rouxn skerpemymon), ecan f(x,y) = ¥ (y* + x).

2. Haiiiure o6béM Tena, orpannyentoro nopepxmocrsmu z = x° + 32, z = 0,
) .
P+ yt=ux, 2’ +y? = 2.

. -
3. Pemnre audpepennupanvuoe ypasuenune y” — 2y + 2y = Ge® sinx.

3 -1 2
4. Pemurs mMarpuunoe ypapuenue X = :

3 4 2 =T

5. Hccnenyiite dbynkimio w na MOHOMCHHOCTH, rosioMopdHocTh (HaiijanTe Tou-
KH, B KOTOPBIX (DYHKIMS MOHOTCHHa M OOJIACTH, B KOTOPBIX OHa rojomMopdua), ecin
w = cos(z + 2z).

IIpepcenarens IHpuemnoit komnccun C. B. Becnasiosa

[Tpencenarens sK3aMeHAIHOHHON KOMHCCHH . B. JInmancknii

Ton, nocrymenns 2021



5. CIIMCOK PEKOMEHIOBAHHOW JIUTEPATYPBI

Maremarrnueckuil aHaJIn3
1. ApxunoB I'.B., Cagopanumii B.A., UybapunoB B.H. Jlekuun mo maremarnueckomy aHaimuzy. M.:
Bricmag mxona, 1999.
2. Unbun B.A., CagoBanunii B.A., CennoB b.X. Marematnueckuii ananus. M.: Hayka, 1979.
3. Kyapssues JI.JI. Kypc matemarnueckoro ananusa. M.: Hayka. T.1, 1985; T.2, 1987; T.3, 1988.
4. Kynpssues JI.J[. COoopHuK 3a1a4y o Maremarndeckomy ananuzy. M.: ®U3MATIINUT. T.1,2,3 2003.
4. Tep-Kpukopos A.M., [llabynun M.U. Kypc marematnueckoro ananuza. M.: 31-s0 MOTH, 2000.
5. @uxtenronsn [.\M. Kypc nuddepennuansHoro u unrerpanpHoro ucuucienus. T.1,2,3. M.: Hayka,
1970.

KommiekcHbliit ananus
1. bunagze A.B. OcHOBBI TeOpUH aHATUTHYECKUX (YHKIMH KOMILIEKCHOTrO nmepemenHoro. M.: Hayka,
1969. 240 c.
2. Bonkoseickmit JI.U., Jlyan I'.JI., ApamanoBunu W.I'. COopuuk 3amad 1o Teopud (YHKIHI
KOMIUIEKCHOTo nepemerHoro. M.: ®U3MATIJINT, 2004. 312 c.
3. EBrpahoB M.A. COopHUK 3a7a4u MO TeOpUHU aHaIuTU4Yeckux ¢yHkuuit. M.: Hayka, 1972, 411 c.
4. Mapkymesuu A.W. Teopus ananutudeckux ¢pyakmmii. M.: Hayka, 1978. 416 c.
5. [IpuBanos N.1. BBenenune B Teoputo GpyHKIUN KOMITTIEKCHOTO nepeMenHoro. M.: Hayka, 1984. 432 c.
6. Cunopos 10.®., ®enoprok M.B., [labynun M.U. Jleknuu no Teopun (QyHKIUH KOMIUIEKCHOTO
nepemenHoro. M.: Hayka, 1989. 480 c.

Anrebpa
. Boeronun B.B. Jluneitnas anreopa. M.: Hayka, 1974.
. I'enbdang .M. Jlekiuu no nuHeiHo anredpe. M.: Hayka, 1974.
. Uneun B.A., [To3nsk O.1. Jluneitnas anred6pa. M.: Hayka. 1977.
. Koctpukun A.W. Beenenue B anredpy. M.: Hayka, 1977.
. Kypomr A.T'. Kypc Boicmieii anre6psr. M.: Hayka. 1973.
. IIpockypsikoB U.B. CoopHuk 3aga4 no nuneitHo# anredpe. M.: Hayka. 1966.
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Juddepennranbapie ypaBHECHUS
. IonTpsarun JI.C. O6sikHOBeHHBIE AU depernnanbubie ypaBHeHus. M.: Hayka, 1974.
. CrenanoB B.B. Kypc nuddepennmansupix ypasHenuid. M.: @uzmarrus, 1959.
. ®enoprok M.B. O6sikHOBeHHBIE nrddepennmanbabie ypaBHenus. M.: Hayka, 1985.
4. ®dunmunmoB A.®. Coopuuk 3ama4 no quddepernuanbapiM ypaBHeHusM. Mxesck: HULL «Perymspras
M XaoTH4eckas auHamuka», 2000, 176 c.
5. Onbcronsi JI.O. Auddepennunansupie ypaBHeHUS U BapualiMoHHoe ucurnciaenue. M.: Hayka, 1969.
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PazpaboTuuk nporpaMMsl
JoueHT kadeapsl MATeMaTHYECKOTO aHAN3a U
muddepeHInaIbHbIX ypaBHEHUN I1.A. Mamapos



