MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
denepabHOe TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUSA
«HoBocHOMpPCKN HAMOHAJIBHBIH HCC/IE10BATEIbLCKUI TOCY1aPCTBEHHbIl YHUBEPCUTET)
(HoBocuOupckuii rocyrapcrBeHHblii ynusepcuret, HI'Y)

Dusnueckuii paxkyabTeT
Kagenpa Bbiciieit MatemMatuku OO

Poc v 7
OCHOBBI ®YHKIHNOHAJIBHOI'O AHAJIM3A 1 TEOPUH (I)YHKHI/Iﬁ

HanpasieHue noaroroBku: 03.03.01 Ipukiaaanbie MaTeMaTHKA U (PU3UKA

dopma 00yueHus
Ounas
. IIpomexyTouHas aTTecranust
Bujbl yueOHbIX 3aHsATHI (B Yacax) (B uacax)
KonrakTHast pabota o0y4arommxcst o o KonraxtHas padota
C TIperno/iaBaTesieM T o E = 00y4JaroIIMXCs C MPEnoiaBaTesieM
3 [
S % § S 5 =
OB : £ B S E 2
Cemectp = 5 o= E s S I
00beM G = g2 55 =t 2
= L = )E = ) = s I~ & = E
E 5 5 B % = EZ g o g9 =
% S i 55 g g =3 & = 5 8
= 2 gz S 23 2 3 2 g Q
=5 Q S S ) Q
5 Y % 2 é 5 ~ =
o, = i
= | & S SE =
1 2 3 4 5 6 7 8 9 10 11
3 198 32 32 11 99 18 4
4 126 32 32 7 31 18 4
Hroro 324 64 64 18 130 36 8 4
Bceero 324 vaca / 9 3au€THBIX €UHMNII, U3 HUX:
- KOHTaKTHas paboTa 158 vacos
Komnerenmym OITK-1
OTBeTCTBEHHBIH 32 00pPa30BATENBHYIO IPOrPAMMY -
1.¢.-M.H., mpod. P o ol C. B. L{pi0yns

HoBocudupck, 2022



Conep:xkanue
1. IlepeueHb MmIaHUPYEMBIX PE3YyIbTATOB OOYUYEHHUS MO TUCHUILUINHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHUS 00PA30BATCIEHOMN MPOTPAMMBL. ....c.vvenveeireeseessieeaneeessneeneeenes 3

2. MecTo OUCUUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON TPOTPAMMBL. ....veuvievreieeieesresieesseenesseesieenennes 3

3. Tpyao&€MKoOCTh AMCUUILIMHBI B 3a4ETHBIX €IUHUIIAX C YKa3aHHEM KOJMYECTBa aKaJeMHUUEeCKIX
9acoB, BBIJICJICHHBIX Ha KOHTAKTHYIO pab0Ty 00ydJaromierocs ¢ mperoaaBarenem (1o BUAaM yIeOHBIX

3aHATUN) M HA CAMOCTOSTEIBHYEO PAOOTY. 1uvvreivrreitriesintesieeesseessseeesssesssssesssssesssssesssssesssssesssssessnseessnsees 4
4. CopnepxaHue TUCUUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pazjiesiaM) ¢ yKa3aHUEM OTBEIEHHOTO
Ha HUX KOJIMYECTBA aKaJeMUUYECKUX YACOB U BUJIOB YUEOHBIX BAHITUM. ...covveerireenreeiirieneesieeenneesneeeeee s 5
5. TIepeUCHD YUCOHOM JTTEPATYPDBL. .vveeiuveressrrrassresassresssseessssessssesssesssssessssseessssesssssesssssesssssesssssessnsnees 9

6. IlepeueHb yueOHO-METOUYECKIX MATEPUAJIOB [0 CAMOCTOSATEIBHON paboTe oOydaromuxcs. .....10

7. Tlepeuens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHUKAIMOHHOM ceTu «HTepHETY,
HEOOXOIUMBIX JUISI OCBOCHUS THCIIAIIIIIHBL. ..evevvrsussssseessesssssssssssessssssssssnsseessssssssssnsseessesesssssnnnieeesesessnn 11

8. [Ilepeuenpb MHGMOPMAIIMOHHBIX TEXHOJIOTHH, UCITOJIb3YEMbIX TIPH OCYIIICCTBICHUN
00pa30BaTEILHOTO MPOIECCA IO JUCIIUTIIIHIHE. ©veviuvressrresssreessesesssessssseesssessssessssesssssesssssessssessnssessnsees 11

9. MarepuanpHO-TeXHHUYECKas 0a3a, HEOOXOUMAst TSI OCYIIECTBIICHUsT 00pa30BaTEIILHOTO
TIPOIICCCA TTO JIACIIHTIIIEIHE. 1. .vvveeusvvesssrrsssssessssnsesssssssnsssssssssssssesssssesssssesssssesssssesssssssssssessnssesssssesssssessnssesanes 11

10. OueHoYHbBIE CpeACTBA AJI IPOBEACHUS TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH U IPOMEKYTOUHOMN
P NsTon 2D 00705 00 (00107 (0 60700 0 0% & (R 12



1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JMCIUILTIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pe3y/IbTaTaMHU OCBOCHHS 00pa30BaTe/IbHOM NPOrpaMMBbl.

Henp nuctumnabl «OCHOBBI (PYHKIIMOHAIBHOTO aHAN3a U TEOpUH (QYHKIHMID» — NaTh CTYACHTaAM
0a30Bble 3HAHMS II0 HEKOTOPBIM pa3zeiaM KJIacCU4eCKOH TeopuH (QYHKUMH KOMIUIEKCHOTO
MEPEMEHHOT0, KaK TO: MOHATHE AHATUTHYECKOW (DYHKIIMM M OCHOBHBIC CBOWCTBA TAaKUX (YHKIIWH,
MHTErpUpOBaHUE (DYHKIMH KOMIUIEKCHOTO MEPEMEHHOI0, pa3joKEHUE AHATUTUYECKUX (DYHKIUI B
pSAbI, SJEMEHTHl TEOPHHM BBIYETOB, MOHATHS KOH(POPMHOTO OTOOpaXEHHS, OIEPALMOHHOMY
HCUHUCIIEHUIO (OCHOBaHHOMY Ha IpeoOpa3oBanuu Jlamnaca), a Takke 0a30Bble 3HAHUS 10 HEKOTOPBIM
pa3nenaM (yHKIMOHAIBHOTO aHanmu3a (BKIIOYas psiabl W npeoOpaszoBanne Dypbe u 0000ImEHHBIC
(GyHKLMN), BapUAllMOHHOE UCUUCIIEHUE U TEOPUM MHTETPaIbHbIX YPaBHEHUH (BKJIIOUYAsi TMIIbOSPTOBBI
MIPOCTPAHCTBA, OPTOTOHAJILHBIE MHOTOUJICHBI U TEOPHIO ONIEPATOPOB B TMIIHOEPTOBBIX MMPOCTPAHCTBAX ),
BapUallMOHHOMY HCUHUCIIEHUI0 HEOOXOAUMBIE Ul OCBOEHHUS TEOPETUYECKUX OCHOB (DU3NYECKHUX
KypCOB, YUTa€MBIX Ha (pu3ndeckoM (axynbprere HOBOCHOMPCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA.
JucrunauHa Harenena Ha popmupoBanue odmenpodeccuonanibaon kommerennun OITK-1.

Pe3ynbTaThl 00y4eHHs O JUCITHU-
[LINHE

Pe3ynbTaThl OCBOEHHS 00pa3o-
BaTEJIbHOM IIPOrPaMMBI
(KOMIIETEHITNN )

Nuaukaropel

OIIK-1.1-TIpumensier TeopeTnye-
CKHE M METOAO0JIOTHYECKHE OC-
HOBBI (PH3UKO-MATEeMAaTHUECKUX
ITUCITUTIIMH, MATEeMAaTHICCKUH arl-
napart JUIsl peIeHHs PO eccro-
HATBHBIX 3a/1a4.

3HaTh Oa30BbIE ONpECICHUS U
TEOpPEMBbI OCHOBHBIX Pa3/IeliOB
(yHKIIMOHAJIBHOTO aHAIN3a U
reopun (HYHKIIUH, OOIIHME IPUH-
[TUTIB] KX TIPUMEHEHUs B pyH/1a-
MEHTaJIbHBIX pa3jienax (pU3NKH.

OIIK-1 -CnocoGen npume-
HATH (pyHIaMEHTaIbHBIC 3HA-
HUsl, IOJTYYEHHbIE B 00J1acTu

(bu3NKO-MaTEMaTUYECKUX U
(WJIM) €CTECTBEHHBIX HAYK, U
MCIIONIb30BaTh UX B Mpodeccu-
OHAJILHOM IEATEILHOCTH, B

OIIK-1.2-Vcrionb3yeT TepMUHO-
FIOTHMIO M TIOHSATHIHBIN anmapat 0a-
3OBBIX (PH3HKO-MAaTEMaTHUECKUX
ITMCIIUTIIIMH B CBOEH TIpodeccuo-

YMeThb pemarb KOHKPETHBIE 3a-

a4 o psax Dypee, npeodpaso-
BaHUsX Pypbe u Jlannaca, 0000-
[IEHHBIX (QYHKIUIX, OPTOTOHAIb-

TOM 4uCIe B chepe nmeaaroru-
YeCKOI NeATeIbHOCTH.

HBIX MHOTOWIEHAaX, THIb0EpTO-
BBIX IIPOCTPAHCTBAX U JIMHEHHBIX
orepaTropax B HUX, MHTETpallb-
HBIX YpaBHEHHSX, HAXOJUTb JKC-
TpeMaiu (PyHKIIMOHAJIOB.

HaJIbHOH €S TeIbHOCTH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOIi NPOrpaMMBbl.

B pesynbrare M3ydeHus Kypca CTyAEHTHI (pusnueckoro otaeneHus ¢usnueckoro ¢axkynprera HI'Y
JOJKHBl  YCBOUTH OCHOBBI TEOPHM AHATUTHYECKUX (YHKUMN, KOH(POPMHBIX OTOOpaKeHUH Hu
OINEPaLlMOHHOT0 HcuucleHus (mpeoOpazoBanus Jlarutaca), oOcHOBBI Teopuu psgoB  Dypse,
npeoOpazoBanuii  Dypbe, 0000MIEHHBIX (YHKIUH, TEOMETPUM TUILOEPTOBBIX MPOCTPAHCTB,
OpPTOTOHAJIBHBIX ~ MHOTOWIEHOB, OrPAaHMYEHHBIX JIMHEHHBIX  ONEpPaTOpoB B  TMIBOEPTOBBIX
MPOCTPAHCTBAX M HWHTETPAJIbHBIX YypaBHEHHUI, BapHallMOHHOMY MCYHUCIIEHHIO, a TaKKe€ OCBOUTh
OCHOBHBIE METOJIbl PELIECHUS CTAaHAAPTHBIX 3aJa4 M3 ITHX Pa3/eoB BBICIIEH MATEMAaTHUKH, a TaKkKe
OCBOUTH OCHOBHBIE METOJbl PEIICHUs CTaHIAPTHBIX 3a/lad M3 ATHX pa3JesioB BBICHICH MaTeMaTHKH.
Kpome Toro, y CTyA€HTOB JODKHO C(HOPMUPOBATHCS YMEHHE TPUMEHSITh MaTEMaTHUECKNUE METOIbI ISt
pemieHns (U3MYECKUX 3a/ay; YMEHHE MHCIIONb30BaTh B IO3HABATENbHON U MNpodecCHOHATHHOU
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NesaTeNbHOCTH 0a30Bble 3HAHUS B OOJACTH MaTEeMAaTUKU; YMEHHME IPHOOpeTaTb HOBBIE 3HAHUS,
UCTIOJNIB3Yys COBPEMEHHBIE 00pa30BaTeNbHbIC U HH)OPMALMOHHBIC TEXHOJIOTHH.

Jlnist ycrenHoro ocBoeHus Kypca «OCHOBBI (DyHKIIMOHAIBHOTO aHAN3a U TEOPUH (PYHKIUI CTYIECHTHI
JOJDKHBI 00J7agaTh NpeABapUTENBHBIME 3HAHMSAMH OCHOB MAaTEMaTHUECKOrO aHaln3a, JMHEHHOH
aJreOpel U TEOMETPHUH.

3. TpynoémMkocTh TUCHUILINHBI B 324ETHBIX €ITMHUIAX C YKA3AHHEM KOJIHYECTBA
aKaJeMHYecKHX YacoB, BblIeJIEHHBIX HA KOHTAKTHYIO padoTy 00yualonierocs ¢
npenojaasareseM (10 BUJAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOAITEILHYIO PadoTy.

Bujbl yueOHbIX 3aHsATHI (B Yacax) HPOMemyT(g‘::::;:;r ecratust
KonTakTHas paboTta 00ydaronmxcs KonraxtHas pabora
C TpeToIaBaTesieM o ol 00yJaIOMIMXCs ¢ MPEToIaBaTeNIeM
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Bceero 324 yaca / 9 3auéTHBIX €MHMII, U3 HUX:
- KOHTaKTHas paboTa 158 gaco

Komnerenmym OITK-1

[IpenoaBanre TUCHMILIMHBI IPEAyCMaTpUBAET Cileayole (OopMbl OpraHu3aluu y4eOHOro
mporecca: JIEKIUY, MPAaKTUYEeCKUE 3aHATHS, CaMOCTOSATENbHas paboTa CTyJIeHTa U €€ KOHTpPOJIb
MIPENOAABATENIAMU C IIOMOIIBIO 3aIaHUM, KOHCYJIbTAllUH, JK3aMEH.

[IporpaMMoN AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- TEKYILUHA KOHTPOJIb YCIIEBAEMOCTH: 3aJaHUs 1)1 CAMOCTOSTEIbHOIO PELLIEHNUS;

- IPOMEXKYTOYHAs aTTECTAlUs: dK3aMEH.

OOw1ast TpyA0eMKOCTh pabodel IporpaMMbl JUCHUIUIMHBI COCTaBNIAeT 9 3a4eTHBIX €IMHMUII.

3aHATHA JIEKLIMOHHOIO TUIa — 64 yaca;

MPaKTUYECKHE 3aHsTHs — 64 Jaca,

KOHCYJIbTAIIMH B TIEPUOJT 3aHATHI — 18 "acos;

caMoCTOsITeNIbHAsT paboTa OOydarolerocss B TEYCHUE CEMECTpa, HE BKIFOYAs MEPHOJ
ceccud — 166 yacos;

MIPOMEIKYTOUHAs aTTecTanus (OAroTOBKa K ¢laue dK3aMeHa, KOHCY/IbTAIliU M 9K3aMEH)
— 48 qacos.

OO0BEM KOHTAaKTHON pabOThl 00YUAIOIIEroCcs C MPernoAaBaTeseM (3aHATUs JEKIIMOHHOTO THIIA,
NPaKTUYECKHUE 3aHATHI, KOHCYIIbTAINH, YK3aMeH) cocTaBisieT 158 gacos.



4. CopepxxaHue TUCHHMILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM
OTBeJE¢HHOI0 HA HUX KOJIMYECTBA AKaJeMHUYeCKHX YaCOB 1 BH/I0B YYeOHBIX 3aHATHI.

OO01mas Tpy10eMKOCTh JUCIUTUIMHBI COCTaBISACT 9 3a4€THRIX eIUHUIL, 324 aKaJeMHUECKUX Yaca.

=
Bunsbi yueoHoii padoThl, BKJII0OYasi CAMOCTOSTEb- % =
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< 9] )
=5 A &
g R w = 4 3 ~ g ™
Ne Pasgen § AyIUTOpHBIE YacChl 28 | 8 E ?g g §
n/n JAUCHHUILTUHBI w %% = %)g = = =l
= o 2 9 o o = S M
L Q iD= @ omQ Az = = =~
) B g = E s o O s T E| = ;
= cero | x S| 1 T £ o 2| &
=< o = = Qo — o K = N )
=1 FE| ES| Qs g | Q20| B =
Z 5 R b O < S ~ S >, °
O E 5 g oE & S} 9 =9
S | E8| FE| EEF |28 | & |F
= |28 38 |[SE | H
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Tperuii cemecTp
OneMeHTH TeoprH QyHK-
1. | umii KOMIUIEKCHOTO TIepe- 1-5 56 10 10 2 34
MEHHOTO
2. | Pagp1 Ddypobe 6-8 32 6 6 2 18
3. | llpeobOpa3oranue Pypne 9-12 40 8 8 2 22
4 SI/I;I:paLII/IOHHOG HCYHCIIe- 13 10 2 4 2 4
5. | O6o0meHHbIe GYHKIMU 14-16 36 6 4 3 21
7. | IlpomexxyToyHas aTTecTa- 6 18 4 2
st (OK3aMeH)
Bcero 3a 3 cemecTp 198 32 32 11 99 18 4 2
YeTBEpTHIN ceMecTp
1. | I'eomeTpus IpOCTPAHCTB CO
CKaJISIPHBIM ITPOU3BE/Ie- 1-4 27 8 8 1 10
HHEM
2. | Oneparopsl B THIBOEPTO- 5.8 27 8 8 5 9
BBIX MPOCTPAHCTBAX
3. | UHTerpanbHble ypaBHEHHS 9-12 24 8 8 2 6
4. | BapunanmoHHOE UCUHCIICHNE 13-16 24 8 8 2 6
6. | [IpomexyTouHas arrecTa- 6 18 4 2
st (OK3aMeH)
Bcero 3a 4 cemecTp 126 32 32 7 31 18 4 2
Hroro 324 64 64 18 130 36 8 4

IMporpamma u ocHOBHOe coep:kaHue Jekuuii (64 yaca)

Tpernii cemectp (32 yaca)

Pa3znen 1. DieMeHTHI Teopuu (PYHKIHUIT KOMIJIEKCHOTO nepeMeHHOro (10 yacos)
OYHKIMK ~ KOMIUIEKCHOrO  mnepeMeHHoro. ['eomerpuueckue monatusa. OtoOpaxeHus,
COOTBETCTBYIOIIME 3JIeMEHTapHbIM (QyHKIMSAM, oOpaTtHble pyHkIMU. [Tuddepenunpoanue GyHKIni
KOIUIEKCHOTO nepeMeHHoro. Ycnosus Komu-Pumana. CBsi3b ¢ rapMOHMYECKUMHU (DYHKIHSMU.
WNuterpupoBanne QyHKIMIA KoMmIuiekcHOro nepemenHoro. Teopema Komu. @opmyna Komu.
Beicmme nponsBoansie. TeopeMa o cpelHeEM U IPUHIUIT MAKCUMYMa MOJYJIS.
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Psaner Teiinopa u Jlopana. Ananutnueckue Gpyakiun. M3omupoBanHbie 0cOObIE TOUKU U X
kinaccudukanus. Crepeorpaduaeckas mpoekis. beckoneuHo ynanéHHas n3o0aupoBaHHas ocodast
TOuka. Bpruer aHanuTHdeckoil (yHKIMM B W30JUPOBAHHOM 0co0o0if Touke. Teopema O BBIYETAX.
[IpMeHeHne BbIYETOB J1JIsl BEIYMCIICHUS ONPEIEIEHHBIX HHTETPAIOB.

['eomeTpryeckuii CMbICIT MOAYJIS U apryMEHTa IPOU3BOIHOM 110 KOMIUIEKCHOMY [IEPEMEHHOMY.
[TonsiTue koHpopMHOTO OTOOpaKEeHHMS, MpuMephl. Teopema Pumana (dhopmynuposka). J[pobHo-
JMHEWHBIE 0TOOPAKECHHUS.

AHanutuueckoe npojaonkeHue. O0o0eHre MOHATHS aHATTUTHYECKON (yHKITHH.

Paznen 2. Psaabl @ypbe (6 yacos)

Jlemma Pumana-Jlebera. Psaapr @ypre g 2m-nepuoguueckux (QyHKIUNA B BEUIECTBEHHOU M
KoMIuiekcHo# opme. Psanbt @ypbe miis GyHKIMI ¢ MPOU3BOJIBHBIM IIEPHOJIOM.

HepasenctBo beccens. [luddepenupoBanue psgoB @ypre. PaBHOMEpHAs CXOAUMOCTh PSIOB
®dypbe. PaBencto JlsmyHosa.

Teopema BeiiepmTpacca o0 paBHOMEpHOM MNPHOMIKEHHM  HENpPEpHIBHOW  (QyHKIMH
MHorowieHamu. SBnenue ['mb66ca. Ckopocth cxomumoctu psigoB Dypbe. Merton pasaencHus
IIEPEMEHHBIX.

Pa3znen 3. IIpeodopazoBanue ®ypbe (8 yacos)

Wuterpanbhas hopmyna Dyprwe. [IpeodbpazoBanune Oypoe. Kocunyc- u cunyc-npeoOpa3oBaHusl
@ypse.

CoiictBa mpeoOpa3oBanusi Oypbe aOCOTOTHO HHTEPUPYEMBIX (YHKIIHIA: OTPAHUYCHHOCTD,
HENPEPBIBHOCTh, ACHMITTOTHYECKOE TOBeIcHUE, TudHepeHIIMpOBaHUE, CIBUT, TTOI00HE.

Ceéprka GyHKIMIA W e CBOWCTBA: OrPaHUYEHHOCTh, aOCOJIOTHAs WHTETPUPYEMOCTb,
KOMMYTaTHBHOCTb, aCCOIIMATHBHOCTS, ITpeodpazoBanue Oypbe.

®opmyna IlapceBans. IIpeoOpasoBanne Dypbe GyHKIMNA, WHTETPUPYEMBIX C KBaJpaToOM,
teopeMa [lnanmepens(popmynupoBka).

Pa3nen 4. OnepanuoHHoe UcUucIeHne (2uaca)
[IpeoOpazoBanue Jlannaca. CBolicTBa moao0us, 3aI1a3bIBaHus, CMEIICHMS,
muddepenunpoBanue, cBéprka. Obpaienue npeodpazosanus Jlamnaca. [IpumeHneHne onepanoHHOrO
UCYMCIIEHUS K PEIIECHUIO TUPPepeHInanbHbIX YPaBHEHUH.

Pazgen 5. O600uennbie pyHKuu (6 yacos)

O6o006mennbie pyHKINH, O-PpyHKIUA Jrupaka. CXOAMMOCTh OCIEI0BATEIHHOCTH 0000IEHHBIX
¢dbynkuii. Onepanuu Hag 0000IIEHHBIMU (PYHKIIHSIMH.

HuddepenumpoBanrie 0000mEHHBIX (QyHKIMHA. DyHAAMEHTAIbHOE pELICHHE JIMHEHHBIX
muddepeHIranbHbIX YpaBHEHUH ¢ OCTOSIHHBIMU K03 duimenramu.

[Ipeobpa3zoBanne @ypbre 00001IEHHBIX QYHKIUH, onepaunun AMPPEepeHInpPOBaHNS U CBEPTKH.
ITpumepsr. @opmyna Ilyaccona. Teopema KotenbHukoBa-lllenHona. [luckperHoe mpeoOpazoBaHue
®ypse. boicTpoe npeodpazoBanue dypoe. [Ipunoxenus npeodbpazoBanus Oypobe.

YerépToiii cemecTp (32 yaca)

Pa3znen 6. 'eomeTpusi NpOCTPAHCTB €O CKAJAPHBIM Npou3BeaeHneM (8 yacoB)

JIuHeiHblE NpPOCTpaHCTBA CO CKAJSAPHBIM IPOM3BENECHUEM. EBKIMIOBBI U YHUTapHBIE
npoctpancTBa. HopmupoBanHbIe TpocTpaHcTBa. MeTpudeckue MpocTpaHcTBa. [ MiIbO0epTOBBI
npoctpancTsa. Hepasencrso IlIBapra. OpTroroHaqbHOCTh BEKTOPOB. IIpoekTHpoBaHnEe Ha 3aMKHYTOE
MOANPOCTPAHCTBO B TMJIbOEPTOBOM IMpocTpaHcTBe. [Iporecc oproronanuzanuu I'pama — [lmwunra.
Koapduunentst dDypbe OTHOCHUTEIBHO OPTOHOPMHUPOBAHHOW CHCTEMBbI. 3ajadya O HaWIydIileM
NpUOMHKEHUH — MPOEKTHpPOBaHHE Ha KOHEYHOMEpHbIE noAamnpocTtpaHcTBa. HepasenctBo beccens.
[TonmHble opToroHanbHble cucTeMbl U psabl Dypbe. ['mnpbepToBel 6a3uckl. PaBenctBo IlapceBans.
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IlonsTHE 3aMKHYTOM OpPTOTOHAIBHOM CUCTEMBbI. OpPTOrOHaIBHOCTh U MOJHOTA TPUTOHOMETPUUECKON
CUCTEMBI (PYHKITUMN.

Onpeznenenue u 001ME CBOWCTBA OPTOTOHAIBHBIX MHOTOWICHOB (PEKYPPEHTHBIE COOTHOIICHUS,
pacniosioxeHnue Hysei). OcHoBHas mHpopmaius o MHorowieHax Jlexxanmapa, Opmura, Jlareppa —
npou3BoAsANIe (PYHKIMH, PEKYpPEHTHBIE COOTHOMICHHS, TU(PepeHINaIbHbIE YpaBHEHUS, (OPMYIIBI
Ponpura. Muorowiens! YeObIméBa 1 UX OCHOBHBIC CBOMCTBA.

Pazgen 7. OnepaTropsbl B rnjib0epTOBBIX IPOCTPaHCTBAX (8 yacoB)

JluHeliHbIe OnepaTopsl, X OOIINE CBOWCTBA, ONepaliiy HaJ HUMH. OrpaHHYEHHbBIE ONIepaTOPHI,
HOpMa oreparopa. ObpaTumocts onepaTtopoB. PezonbBenTa u criektp. Kinaccudukanus Touek cnekrpa.
Jlunelinple (QyHKIMOHAIBI B THILOEPTOBOM mpocTpaHcTBe. Conpspk€HHOE MPOCTPAaHCTBO. Teopema
Pucca. bpa- u ker-Bektopsl. Oneparopnas ¢pyakuus ['puna. ConpsukEHHBIN orepaTop U €ro CBOMCTRA.
OrpaHu4eHHbIE CaMOCONPSKEHHBIE (IPMUTOBBI) omeparopbl. KBanparnunas ¢opma omeparopa.
Teopema O perymspHbIX 3HAUEHHUSX SPMUTOBA oOleparopa. BelecTBEHHOCTh CHEKTpa 3PMHUTOBA
oneparopa. Teopema Panest o Hopme 3pMuTtoBa orneparopa. Teopema o rpanuiax cnekrpa. KomnaktHeie
ormepaTopbl. JIUCKPETHOCTh CHEKTpa KOMIIAKTHOTO 3pMHUTOBa  omeparopa. VHBapuaHTHbBIE
noanpoctpancTBa. Teopema ['mnpbepra — IlIMuara o coOCTBEHHOM 0a3uce (qUaroHaIM3yeMOCTh)
KOMITAaKTHOTO 3pMUTOBa oneparopa. Bapuannonnsiii Mmetoq KypanTta oTbicKaHUSI COOCTBEHHBIX YHCEIL.

Pa3pnen 8. UnTerpanbHbie ypaBHeHus (8 4acos)

WNHurerpanbuble ypaBHeHuss Ppearonsma. YpaBHeHUs ¢ MalbIM napamerpom. Psan Helimana.
Meton nocienoBaTeNbHBIX MPUONMKEHUH. YpaBHEHHE C BBIPOXKICHHBIM sAApoM. Teopembl
@Openronbma. HTErpanbHble ypaBHEHUS ¢ CHMMETpUYHbIMU siapamu. Teopema ['unb0Oepra — llImuara
IUIs. MHTETPaIbHBIX ONepaTopoB. PaznoxeHue pelieHns HHTErpalbHOTrO0 YpaBHEHHs 110 COOCTBEHHBIM
¢bynkuusaM siapa. PasnokeHue siapa MHTErPajIbHOTO OINEparopa MO €ro COOCTBEHHBIM (DYHKIUSM
(Omnuneitnas ¢opma). MuTerpanbHble ypaBHeHUss BosbTeppa — Teopema O CyIIECTBOBAaHUU U
€AMHCTBEHHOCTH PEILICHHUS.

Pa3nen 9. Bapuanuonnoe ucunciienue (8 yacon)

[Tpumeprl 3amad  KJIACCMYECKOTO BAapUALMOHHOTO HcuucieHud. IIpocreimas 3amada
BapHallMOHHOTO ucuMciaeHus. HeoOxonumele ycioBus 3KCTpeMyMma. YpaBHeHus Oiiepa. 3anaud,
JOMyCKaloIie MOHWKEHNUE TIOpsiIKa B ypaBHEHUH Ditnepa. 3a1aun 0 OpaxuCcTOXPOHE U O TOBEPXHOCTH
BpallleHNs MUHUMAJIbHOM IIJI01aAu. 3aJaul C HECKOJIbKUMU IIepeEMEHHBIMU. | 'apMOHUYECKUEe PYHKIINH
KaK JKCTpeManu uHTerpana /upuxie. YpaBHeHnue Oiinepa Uil 3aJa4d C BBICHIMMH IIPOU3BOJHBIMHU.
3ajaya ¢ MOJBMKHBIMU KOHIIAMH, YCIIOBHUSI TpaHCBepcalbHOCTU. M3omepumerpuueckas 3agadya —
TeopeMa Jiepa. Y ciaoBHbIN 3kcTpeMyM. [IpaBuio mHOoxuTenel Jlarpanxka. BelBo ypaBHEHMs MajbIxX
Kos1e0aHuM CTPYHBI.

IMporpamma npakTuyeckux 3aHsaTuii (64 yaca)
Tpernii cemectp (32 yaca)

1 3anamue — OyHKINN KOMITJIEKCHOTO TepeMeHHoro, ycnoBus Kommu-Pumana. (2 uaca).

2 sanamue — KomruiekcHoe naTerpupoBanne. OCHOBHBIE CBOMCTBA MHTErpasa. (2 uaca).

3 3anamue — Psagpl Jlopana. V3omupoBaHHBIE 0COOBIE TOYKM AaHAIUTUYECKOW (QYHKIHMHM M HX
Kiaaccudukanus. Beruer aHanuTHUECKON QYHKIIMU B U30JUPOBAHHON 0c000it Touke. (2 uaca).

4 3anamue — Teopema o BbrueTax. [IpuMeHeHre BEIUETOB JUI BHIYUCICHUS ONPeIeTIEHHBIX HHTETPAJIOB.
(2 waca).

5 3anamue — Kondopmusie oroOpaxkenus. lpoOHo-n1HEeHbIe 0TOOpaXKeHUs, KX OCHOBHbIE CBOMCTBA,
HEKOTOpbIe MPUMEHEHUs. (2 yaca).



6 3anamue — Pa3noxxeHue nepuoguueckux ¢yHkuuit B pag Oypwe. PasnoxxeHue ToIbKO MO CUHYCaM
WJTU TOJILKO TI0 KOCUHYcaM. (2 uaca).

7 3ansmue — Paznoxenue B psag @ypbe GpyHKIMI ¢ mpou3BoiabHBIM nepuooM. KomriuiekcHas ¢popma
psana @ypwe. Paznoxenue B psaag Pypbe GyHKINMA Bua 6€3 BHIYUCICHUS HHTETPAJIOB. (2 uaca).

8 3anamue — PaBenctBo JlsnynoBa. CyMMHpOBaHUE UYHUCIIOBBIX PSAOB C MOMOIIBIO psioB Dypee.
Pemenue muddepeHnmanbHpIX ypaBHEHUH ¢ TOMOIIbIO psiioB Dypee. (2 uaca).

9 3anamue — llpencrasnenue Qynkuuu e€ uaTerpaniom dOypre. OOmMEe CBOCTBA MpeodOpazoBaHus
dypee: caBur 1o ¢ase, CABKT 10 apryMeHty. (2 uaca).

10 3anamue — IlpousBoanas oT npeoOpazoBanust @ypbe u npeodpazoBanre Oypbe OT MPOU3BOTHOM.
Haxoxaenne npeobpazoBanus Pypre KOHKPETHBIX GyHKIUH. (2 waca).

11 3ansamue — CBEpTKA U €€ CBA3b ¢ nmpeodpazoBanreM Dypoe. (2 uaca).

12 3anamue — dopmyna Ilyaccona. [Ipumenenne npeodpazoBanus Oypre K pelICHUIO YpaBHEHUS
Jlarutaca B nonyrmiockoctu. (2 vaca).

13 3aumsmue — llpeoOpazoBanue Jlamnaca: opuruHanbl M H300pakeHHs. TeopeMbl MOAOOHS H
cMmenienus, auddepeHIMpoBaHNEe W HMHTETPUPOBAHHME HW300pakKeHW W OpuruHaioB. Pemienue
HavyaJIbHBIX 33]1a4 JJIs1 OOBIKHOBEHHBIX AU epeHIInaIbHbIX YpaBHEeHUH. (2 uaca)

14 3anamue — 3ana3apiBaHue U cBEpTKa opuruHanos. Teopema bopens u popmyna roamens. Pemenue
HMHTETPANbHBIX YpaBHEHUH. (2 yaca).

15 3anamue — OcHoOBHbIE U 0000mEHHBIE pyHKIMU. CBoiicTBa 0000UmIEHHBIX QyHKIMI. CBEpTKa
0000mEnHbIX QyHkumidi. [IpumeHenue Teopembl 0 (QyHIAMEHTAIBHOM pPEIICHUH OOBIKHOBEHHOIO
nuddepeHIMaTBLHOTo onepartopa. (2 yaca).

16 3anamue — O6001mEHHBIE PYHKIIUU MEITICHHOTO pOCcTa U npeoOpazoBanue Oypwe OT HUX. (2 uaca).

YerBépThiii cemecTp (32 yaca)

1 3auamue. — JIuHeWHbIE IPOCTPAHCTBA CO CKAJISPHBIM MPOU3BEACHUEM. EBKINIOBBI U YHUTApHbBIE
npoctpaHcTBa. HopmupoBaHHble npocTpaHcTBa. MeTpuueckue MpoCTpaHCTBa. [ MiIbOEpTOBBI
npoctpanctBa. HepaBenctBo IlIBapua. JIuHeiiHble NMpOCTpaHCTBA CO CKAISPHBIM IPOU3BEACHUEM.
EBKkIuIoBel M yHUTapHblE IpocTpaHcTBa. HopMHpOBaHHBIE IpOCTpaHCTBA. MeTpUuecKue
npoctpanctBa. ['mibbeproBel npoctpancTBa. HepaBenctBo IllBapna. PaBeHcTBO mapasienorpaMma.
OpTOroHaNbHOCTH BEKTOPOB. (2 yaca).

2 3anamue. — [HIEOEPTOBO MPOCTPAHCTBO. YTONI MEXIY BeKTOpaMu. OpTOTrOHAITBHOCTH BEKTOPOB.
IIpouecc oproronanuszanuu ['pama — IlImuara. IlonHbIe OPTOHOPMHUPOBAHHBIE CUCTEMBI, COCTOSIIIINAE
13 MHOTOWJIEHOB, CTYIIEHYAThIX (YHKIIMH U TPUTOHOMETpUYECKUX PyHKUUH. (2 uaca).

3 3ansamue. — OpPTOTOHAIbHBIE MHOTOWIEHBI KaK PE3yJIbTaT OPTOrOHAIN3ALMHU MTOCIEN0BATEIbHOCTU
MOHOMOB. OO0ImMe CBOMCTBa OPTOTOHANBHBIX MHOrowieHoB. CBOHCTBa HyJeW OPTOTOHAIBHBIX
MHorowieHoB. Kiaccuueckre opToroHajqbHble MHOTOUIECHBI U UX CBOWCTBA. (2 uaca).

4 3anamue. — Muorowiens! Jlexxannpa. (2 uaca).

5 sanamue. — JluHelHBlE omepaTopbl, MX oOmMe cBoiicTBa. HempepblBHBIE M OrpaHHMYEHHBIE
oneparopsl. (2 uaca).

6 3ansmue. —Hopma oneparopa. CxoaumocTh onepatopoB. OmnepatopHbiit psa. Kputepuit Komm. (2
yaca,).

7 3anamue. — OOpaTUMOCTh orepaTopoB. Pe3onbBeHTa U criekTp. Kiaccugukanus Toyek cnekrpa. (2
uaca).

8 sanamue. — Jlunelinple pyHKIMOHAIBI. Bpa-BeKTOphI U KeT-BeKTophl. OneparopHas ¢pyHkuus ['puna.
(2 uaca).

9 3anamue. —  Comnpspk€HHBIA omepatop M ero cpoiicTBa. OrpaHUYeHHBIE CaMOCOIPSKEHHBIE
(3pMUTOBBI) onepaTopsl. (2 uaca).
10 3anmamue. — KoMmnakTHbIE ONepaTOpHI: OIpeNeNeHUs] M MpocTeilme cBoiicTBa. Teopema o

JUCKPETHOCTH TOUYEYHOTO CHEKTpa KOMIIAKTHOTO orepatopa. KoMmakTHbIE camMoCONpsKEHHBIE
oneparopsl. AnbTepHatuBa Openronsma. (2 uaca).
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11 3anamue. — PelieHNe WHTETPATIBHBIX YPAaBHEHUN C BHIPOXKICHHBIM AIpOM. (2 uaca).

12 3anamue. — I1oBTOpHBIE Spa U PE30JILBEHTA HHTETPATLHOTO YpaBHEHUS. (2 uaca).

13 3anamue. — 3anauu, JOMyCKarolMe IOHWKEHUE IOPAIKa B ypaBHEHUH Diinepa. Pemenue 3anaun o
MOBEPXHOCTHU BpallleHUs MUHUMAIIbHOM 1iomanau (2 waca).

14 3anamue. — 3agadn ¢ HECKOJbKUMU NIEPEMEHHBIMH, 33141 C BBICIIIMMH IPOU3BOAHBIMU. (2 yaca).
15 3anamue. — 3agava ¢ MOJABWKHBIMH KOHIIAMU, YCJIIOBUS TPAHCBEPCAIBHOCTH. (2 yaca).

16 3ansamue. — V3onepumMeTpudieckas 3ajgada — teopema Disiepa. Y CIIOBHbBIN 3kcTpeMyM. (2 uaca).

CamocrosiTetbHast padora cryaenToB (166 yacos)

[epeuens 3ansTuiit Ha CPC O0newm,
yac
[ToaroToBka K MpakKTUYECKUM 3aHSITHSIM. 32
M3y4eHne TeOpeTHUECKOro MaTepraa, He OCBEIIaeMOr0 Ha JICKITHSIX 12
[ToaroroBka K chade 3aJaHMit 86
[ToaroToBka K s5K3aMeHy 36

5. IlepeyeHb yueOHOI TUTEpPATYPHI.

1. B. A. AnekcannpoB. OrpaHu4eHHbIE ONEPATOPHI B THILOEPTOBBIX MPOCTPAHCTBAX:
METOIMYEeCcKOe TTocooue: [yist cTyneHToB gusndeckoro pakynprera HI'Y] / T'oc. koM. Poc.
®enepanuu 1o Beicl. oOpazoBanuto, HoBocub. roc. yn-t, ®us. dax. - HoBocubupck:
Penakmmonno-uznarensckuit oraen HI'Y, 1996. - 80 c. (165 sk3.).

2. B. A. AnexcanapoB. OpTOroHaabHbIe MHOTOWJIEHBI: METOJMYECKUE YKA3aHUS: [[IsI CTYIEHTOB
¢dusnueckoro pakynprera HI'Y] / Kom. o Beicuiel mkosie M-Ba HayKH, BBICIICH IITKOJIBI U
texH. nonutuku Poc. denepanuu, HoBocud. roc. yH-T, @us. dak. - HoBocubupck:
Penakmonno-uznarensckuit oraen HI'Y, 1993. - 67 c. (71 7k3.).

3. B. A. Anexcanapos, E. B. KonecuukoB. lHTerpansHble ypaBHEHUS: METOIMYECKUE YKA3aHHUS:
[m1s ctynenToB dusudeckoro dakynbreta HI'Y] / Kom. o Beichr. k. M-Ba HayKu, BBICII. IIK.
u TexH. nomutuku Poc. ®enepanun, HoBocuO. roc. yH-1, ®us. ak. - HoBocubupck:
Penakmmonno-u3narensckuit oraen HI'Y, 1993. - 47 c. (88 7k3.).

4. B. A. AnexcanzipoB. ['eoMeTpusi IpOCTPAHCTB CO CKAJIIPHBIM NIPOU3BEICHUEM: METOINYECKOE
nocobue: [ cTyneHToB ¢uszudeckoro ¢pekynpbrera HI'Y] /; T'oc. kom. Poc. ®enepanun mo
BbIcII. oOpa3oBanuto, HoBocu6. roc. yH-1, ®us. ¢paxk. - HoBocubupck: PenakimonHo-
m3narenbekuit ornen HI'Y, 1995. - 47 c¢. (131 sk3.).

5. B. A. Anekcannpos. [IpeobpazoBanne @ypre: yueOHoe mocodue: [ CTYACHTOB (pHU3HUECKOro
¢daxynerera HI'Y] / M-Bo 06pa3zoBanust Poc. deneparuu, HoBocub. roc. ya-1, ®us. daxk. -
HoBocubupck: Penakimonno-uznarensckuii nentp HI'Y, 2002. - 62 c. (151 3k3.).

6. B. A. AnekcanapoB. O000mEHHBIC QYHKITNH: YaeOHOE mocoOue: [ CTYAeHTOB 2-T0 Kypca
¢busnueckoro pakynsrera HI'Y] / ®enep. arenTcTBO 10 00pazoBanuto, HoBocuO. roc. yH-T,
®dus. dak. - HoBocubupck: Penakimmonno-usznarensckuii meatp HI'Y, 2005. - 46 c. (116 3k3.).

7. B. A. Anexcanapos. Psanel @ypbe: MeToauueckoe nocodue: [is CTyAEHTOB (PU3HYECKOTO
¢daxynprera HI'V] / T'oc. koM. Poc. @enepanuu mo Beicir. oopazoanuto, HoBocub6. roc. yH-T,
®us. pak. - HoBocubupck: Penakimonno-uznarensckuii oraen HI'Y, 1996. - 56 c. (143 5k3.).

8. M. A. JlaBpentbes, b. B. 11Iabat. MeTtoabl Teopun QyHKIINH KOMIUIEKCHOTO TIEPEMEHHOTO:
yueOHoe 1mocodue A CTyIEHTOB YHUBEPCUTETOB, 00YUAIOIIUXCs IO CIEUAIbHOCTH
"Marematuka", "®usuka", "Mexanuka" / U3a. 5-e, ucnp. - Mocksa: Hayka, 1987. - 688 c. (113
9K3.).

9. JI. U. Bonkoseickuii, I'. JI. JIyam, U. I'. ApamanoBud. COOpHUK 33134 110 TEOPUH (PYHKITHIA
KOMIUIEKCHOTO TepeMeHHOro: [a7s By3oB] / U3, 2-e, mepepald. u gom. - Mocksa: Hayka, 1970. -
318 c. (180 7x3.).
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10.

11.

12.

13.

14.

15.

16.

A. H. Konmoropos, C. B. ®omuH. DneMeHTHI TeOpuH QPYHKIUH 1 (YyHKIIMOHATIHHOTO aHAIHM3a:
Y4EOHHK TSI CTYACHTOB MaTeMaTHYECKUX CIEIUaIbHOCTEeH yHuBepcuTeToB / U3m. 3-e, mepepad.
- Mockga: Hayka, 1972. - 496 c. (98 5k3.).

I''M. ®uxtenronsil. Kypc nuddepeHimansHOro 1 HHTETpaabHOTO HCUUCICHUS: YIeOHOe
mocoOue JiJIsl YHUBEPCUTETOB U MEarOrMueCKuX HHCTUTYTOB: [B 3 T.] / MockBa: Hayka, T.2.
N3zn. 7-e, crep., 1970. - 800 c. (61 3k3.).

I""'M. ®uxrenronsi. Kype auddeperunanbHOro 1 HHTErpaIbHOTO UCYUCICHUS: yaeOHOoe
rocoOue Il YHUBEPCUTETOB U MEJarOrnYecKux HHCTUTYTOB: [B 3 T.] / Mocksa: Hayka, T.3.
W3zn. 7-e, crep., 1969 - 1970. - 656 c. (117 2k3.).

P. K. benbxeeBa. Psaasl @ypbe B mpuMepax u 3ajavax: yueOHOe mocodue: [ CTYICHTOB
®dusnueckoro pakynsrera HI'Y] / M-Bo o6pa3zoBanus u Hayku P®, HoBocuO. roc. yu-t, @us.
¢ak. - HoBocubupck: Penakimonno-uznarensckuii nentp HI'Y, 2011. - 75 c. (48 7k3.).

P. K. bensxeesa. [IpeoOpazoBanue @yphe B mpuMepax M 3ajadax: yaeOHOE MOcooue: st
ctynenToB @usndeckoro dakynpreta HI'Y] / M-Bo o6pazoBanus u Hayku PD, HoBocuO. roc.
yH-T, ®u3. pax.HoBocubupck : Penakimonno-uznarensckuii nentp HI'Y, 2014. - 80 c. (65 3k3.).
P. K. benbxeeBa. O60061eHHbIe QYHKIIMN B IPUMEPaAx U 3aja4dax: yaeOHoe mocodue: [ st
crynentoB @usndeckoro (akymnperera HI'Y] / M-Bo o6pa3oBanus u Hayku P®, HoBocub. roc.
yH-T, ®u3. pak. - HoBocubupck: Pepakunonno-usnarenbckuit nentp HI'Y, 2014. - 84 ¢. (69
9K3.).

. B. Ilogsurun. ['mns6epToBO MPOCTPaHCTBO B MpUMEpax U 3ajadax: yueOHO-METOANYECKOe
nocobwue: [mist crynentoB @us. pak. HI'V] /; M-Bo obpazoBanus u Hayku P®, HoBocuo. roc.
yH-T, ®u3. dak., Kad. Boiciieir MaTemaTku. - HoBocuOupck: PegakiimoHHO-U30aTenbCKUN
uentp HI'Y, 2012. — 71 c. (91 3k3.).

6. IlepeyeHb yueOHO-MeTOANYECKHX MATEPHAJIOB 110 CAMOCTOSAITE/ILHOI padoTe

00yYarouuxcs.

CamocrosiTenbHast paboTa CTY/IEHTOB MOAACPKUBACTCS CACAYIOIIMMHI Y4eOHBIMHU TTOCOOUSIMU:

17.

18.

19.

20.

21.

22.

H. JI. AGameeBa. OrpaHnueHHBIE OTIEPATOPHI B THIILOSPTOBBIX IPOCTPAHCTBAX B IPUMEPAX U
3aavax: yuebHoe nocobue: [ ctyaeHToB 2-ro Kypca @D HI'Y] / denep. areHTCTBO MO
oOpazoBannto, HoBocuo. roc. yu-T, ®u3. dax. - HoBocubupck: PenakiimoHHo-U31aTeNbCKUN
uentp HI'Y, 2007. - 39 c. (69 5k3.).

B. A. Anekcannpos. [IpeoOpazoBanue Oypoe: yuebHOe mocodue: [j1sl CTYAeHTOB (HU3UIECKOTO
¢dakynsTera HI'V] / M-Bo o6pazoBanus Poc. ®eneparnun, Hosocud. roc. yu-t, du3. dak. -
HoBocubupck: Penakmmonno-uznarensckuii meatp HI'Y, 2002. - 62 ¢. (151 2k3.).

B. A. AnekcanapoB. O6001mEHHBIE QYHKIIUH: yueOHOe TocoOue: [ CTyIeHTOB 2-T0 Kypca
¢dusnueckoro pakynprera HI'Y] / @enep. arenTcTBO M0 00pazoBanuto, HoBocuo6. roc. yH-T,
®us. dak. - HoBocubupck: Pepakimonno-u3aarensckuit ieHtp HI'Y, 2005. - 46 c. (116 7k3.).
B. A. AnekcanapoB. OpToroHaibHble MHOIOWIEHBI: METOAMYECKNE YKa3aHUs: [1JIs CTYACHTOB
¢usnueckoro pakynprera HI'Y] / Kom. o Breiciiel mkone M-Ba HayKu, BBICHIEH IIKOIBI U
TexH. nonutuku Poc. ®denepanuu, HoBocuO. roc. yu-T, @us. dax. - HoBocubupck:
Penakunonno-uznatensckuii otnen HI'Y, 1993. - 67 c. (71 ak3.).

B. A. AnekcanapoB. OrpaHu4eHHbIE ONIEPATOPHI B THIHOEPTOBBIX MPOCTPAHCTBAX:
MeToI4deckoe mocodue: [ist cryneHToB gusudeckoro dakynprera HI'Y] / T'oc. koM. Poc.
®denepanuu 1o BeICHI. 00pa3oBanuto, HoBocuo6. roc. yu-1, ®u3. dak. - HoBocubupck:
Penakunonno-uznarensckuii otaen HI'Y, 1996. - 80 c. (165 3k3.).

B. A. Anexcannpos, E. B. KosnecHnkoB. IHTerpansHble ypaBHEHUSA: METOJUYECKNE YKA3aHUS:
[uist crynenToB usudeckoro dakynprera HI'Y] / Kom. mo Beicmr. mik. M-Ba HayKd, BBICII. IIIK.
u TexH. moautuku Poc. ®eneparnuu, HoBocuo6. roc. yu-T, ®us. dak. - HoBocubupck:
Penakunonno-uznarensckuii otaen HI'Y, 1993. - 47 c. (88 ak3.).
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23. P. K. benbxeeBa. Psipl @yphe B mpuMepax H 3agadax: yueOHoe mocobue: [ CTyJeHTOB
®dusnueckoro ¢akynprera HI'Y] / M-Bo 0o6pa3oBanus u Hayku P®, HoBocu®6. roc. yu-t, ®us.
¢ax. - HoBocubupck: Penaknuonno-usaarensckuii neatp HI'Y, 2011. - 75 c. (48 3k3.).

24. P. K. benbxeesa. [IpeoOpazoBanne @yphe B mpuMepax U 3amavax: yaeOHoe mocobue: [t
cryaentoB @usnueckoro ¢axymnsrera HI'Y] / M-Bo o6pa3oBanus u nayku PO, HoBocub. roc.
yH-T, ®u3. pak.HoBocubupck : Penakumnonno-uznarensckuii nentp HI'Y, 2014. - 80 c. (65 2k3.).

25. P. K. benbxeeBa. O0o0mIeHHbIe QYHKIIMH B PUMEPAX | 3a/1a4ax: yueOHOoe mocooue: [is
ctynentoB dusndeckoro dakynbrera HI'Y] / M-Bo oOpa3zoBanus u Hayku PD, HoBocu®. roc.
yH-T, ®u3. pak. - HoBocubupck: Pepakunonno-u3narensckuit nentp HI'Y, 2014. - 84 c. (69
9K3.).

26. U. B. [lonBuruH. I'nip0epTOBO MPOCTPAHCTBO B MPUMEPAX U 33Jadax: yueOHO-METOIUIECKOe
nocobue: [ ctynenToB @us. dpak. HI'Y] /; M-Bo o6pa3oBanus u Hayku PD, HoBocuoO. roc.
yH-T, ®u3. dak., Kad. Boicmieit Mmatemaruku. - HoBocubupcek: PenakiimoHHO-N31aTeIbCKHUIHI
nentp HI'Y, 2012. — 71 c. (91 3k3.).

7. IlepeueHb pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTEepHETY,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS TN CHUILIUHBI.

7.1 Pecypcol cemu Humepnem
JU1st OCBOCHUS AUCIUTUTNHBI UCTIONIB3YIOTCS CIIETYIOIINE PECYPCHI:
- aNeKkTpoHHas uHopmalroHHo-o0pazoBatenbHasg cpena HI'Y (DUOC);
- 00pasoBaTeIbHBIC HHTEPHET-TIOPTAJIBI,
- UH(pOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHAsI ceTh IHTepHeT.

7.2 Cospemennvle npogeccuonanvhvie 6a3vl OAHHBIX
He ucnons3yrorcs.

8. Ilepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEMBbIX MPHU OCYIIECTBICHUH
00pa30BaTeJILHOIO MPOIIECCa MO TUCIUIIIHHE.

8.1 Ilepeuenb nporpaMMHOro odecrevdeHust
Jns  olecrnieyeHus peanu3ald JUCHMIUIMHBI  HCIIOJIB3YeTCs  CTaHJAPTHBIM  KOMIUIEKT
nporpaMMHoro obOecnedenus (I10), Bkmrouarouuii peryiasipHo oOHoOBisiemMoe muieH3noHHoe I10
Windows u MS Office.
Hcnonb3oBaHue  creNUaNU3UpPOBAHHOTO  MPOTPaMMHOrO  oOecrneueHuss Uil  U3ydeHus
JTMCLUIUIMHBI HE TpeOyeTcs.

8.2 UndopMmaniuoHHbIE CTIPABOYHbIE CHCTEMBI
He ucnons3yrorcs.

9. MarepuajbHO-TEXHHYeCKAas 06a3a, HeOOX0AMMAs 1JIs1 OCYIIECTBJIEHNSI 00Pa30BaATEIbHOIO
npoiuecca no AMCUMUIINHE.

Jlis peanu3anyy JUCUUILIMHBI UCIIOJIB3YIOTCS CIIELUAIbHBIE IIOMELIECHUS:

1. YuebHble ayTuTOpUU A7 IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, MPAKTUYECKUX 3aHATUH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBIMOIHEHUS KyPCOBBIX pabOT), TPYNIOBBIX U MHIMBHUYaIbHBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJIS, IPOMEXYTOYHOM U UTOTOBOM aTTECTALIAH.

2. [TomerieHus 17151 CaMOCTOSITEIbHON paboThl 00Y4aIOLHXCS.

Y4eOHble ayAUTOPUM YKOMIUIEKTOBAaHbI CIELHUAIN3UPOBAHHON MeOeabl0 M TEXHUYECKUMU
CpeAcTBaMU O00YYEHUs, CIYXKAIUMHU JUI IPeCTaBIeHus yueOHOM nHpopManuy 60NbIION ayAUTOPUH.
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ITomernieHust 1151 CAaMOCTOSATENBHOM PabOThI 00YHAIOIIMXCS OCHAIEHBI KOMITBIOTEPHOM TEXHUKOU
C BO3MOXKHOCTBIO TOAKTIOUeHUs K cetn "MHTepHer" m obecrieueHWeM A0CTyma B AJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny HI'Y.

MarepuanbHO-TEXHHUECKOE obOecrieueHre 00pa3oBaTeIbHOI0 Ipolecca MO JUCHUIUIMHE Ui
00yYaroImuxcs U3 YMCIIa JIUL C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbBsI OCYIIECTBIISIETCS COTIIACHO
«[Topsiaky opraHuzalMy M OCYLIECTBICHHsS 0Opa30BaTEIbHON JEATENBHOCTH MO 00pa3oBaTeIbHBIM
IIporpaMMam JUIsl HHBAJIUAOB U JIMI C OTPaHUYEHHBIMUA BO3MOYKHOCTSMHM 3710poBbsi B HoBOCHOMpPCKOM
roCylapCTBEHHOM YHHUBEPCUTETEN.

10. OueHouHble cpeAcTBA ISl NPOBeIeHHs TEKYIIero KOHTPOJIsSI yCIIeBaeMOCTH U
NMPOMEKYTOUHOM aTTeCTAllMM MO IMCUUILINHE.

10.1. Iopsiiok npoBeaeHNsI TEKYILIEro KOHTPOJISA yCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTecTalu Mo AUCHUILINHE

Texkyuuii KOHTPOJIb yCIIEeBAEMOCTH

B TeuyeHme Kkaxmoro cemectpa CTYIEHT JOJDKEH CJaTh NPENnojJaBaresio, BEAYLIEMY
MPAaKTUYECKHE 3aHATHUS, B YCTHOW (hopMe Bce 3amaud W3 3aJlaHHid, TUIIOBBIE MPHMEPHI KOTOPBIX
npuBeaeHsl B 0. 10.3 (TepMuH «cAaTh 3ajady» o3HadaeT OOBsSICHEHHE Xo/a e pelIeHHs U Mpu
H€O6XOIII/IMOCTI/I OTBCTHI HA JOMOJHUTCIIBHBIC BOIIPOCHI HpGHOIIaBaTeJU[).

IIpoMe:xxyTouHasi aTTecTanus

OcBoeHHME KOMIIETECHIIMI OLIEHWBAETCS COTJIACHO IIKale OLIEHKH YpPOBHS c(hOpMHpPOBAHHOCTH
komreTeHIuu. [lonoxkuTenpHas OlleHKa MO AUCITUIUIMHE BHICTABIISICTCSA B TOM Cilydae, €ClIH 3asiBJICHHAs
komretreHuss OIIK-1 cdopmupoBaHa He HIKE MOPOroBOoro ypoBHS. BwiBog 00 ypoBHE
c(hOPMUPOBAHHOCTH KOMITETEHITUH TIPUHUMACTCSI PETIOIaBATEIICM.

DK3aMeHaIMOHHBIN OMIIET COAEPKUT TpU Borpoca. [lepBblit BOIpoc 0JMHAKOB BO BCEX OUeTax 1
BRINNIAUT Tak: «Cmada 3amad w3 3amaHuil». JlBa JOpyrux BOIpoca SIBISIIOTCS TEOPETUYECKUMU
BOIIPOCAMHM M3 ITPOTpaMMBbl Kypca.

Ecnu cTtyneHTt He cnan kakue-To 3aJa4 U3 3aJlaHUi, TO, BBITSIHYB dK3aMEHAIIMOHHBIN OWIIET, OH
JOJKeH 0e3 MOJArOTOBKM HadaTh OTBeYaTh Ha MepBbIi Bompoc Owmnera "Cnaya 3amad w3 3agaHuil”,
HCIIONB3Ys CBOIO pabOUyIO TETPAib.

OTBeT Ha TEepBBIN BOMpPOC HE MOXeT JIUThCs Oojee 30 munyt. Ecnm 3a 3TO Bpemsi CTYIEHT
OOBSICHWJI 3K3aMEHATOpy PEIICHUsI BCEX CBOMX JOJTOB IO 33a/aHUSM, TO OH IOJy4aeT OJMH yac Ha
MOATOTOBKY K JABYM OCTaBLIMMCS BompocaM. B mpoTHUBHOM cilyyae CTYIEHTY BBICTABIISIETCS OLIEHKA
"HEyI0OBIETBOPUTEIBHO".

Ecnu cryaeHTt yxe chan Bce 3aJaud M3 33JaHUN B TEUEHHUE CEMECTpPa, TO BBITSHYB OWIIET, OH
IIPOITyCKaeT MepBbIi Bonpoc «Crava 3aad U3 3aJaHui» U MOJIy4aeT OJMH 4ac Ha NOJATOTOBKY K IBYM
OCTaBIIMMCS BOIIpOCaM OuJeTa.

IIpu moAroTroBke K OTBETY HAa BTOPOM M TPETUH BONPOCHI OHMIIETa 3alpeIlaeTcsl MOJIb30BaThCs
KaKoW-1100 IUTEepaTypol, KOHCIIEKTaMH, LINaprajkaMyi, MOOMIBHBIMU TeledoHaMH M MOJICKa3KaMu
ToBapuilei. Hapymaroniye 3To npaBuio yJausroTcs ¢ SK3aMeHa.

BoeixoauTs U3 ayauTopuu 0 Havyajia OTBETa Ha BTOPOW U TPETUI BOMPOCH! OUIIeTa HETIb3S.

OTBeTh! Ha BTOPOH U TPETUH BOMPOCH! OUJIETa OLIEHUBAIOTCS 1O MATHOAIIILHON CHCTEME:

OLIEHKA «OTJIMYHO» CTaBHUTCS 3a MOJHBIN U MPaBUIbHBIA OTBET KaK Ha BOIPOC OMIIETa, TaKk M Ha
COIYTCTBYIOIIIHME BOITPOCHI ITPENOIaBATENIS;

OLIEHKA «XOPOIL0)» CTAaBUTCS 3a MpaBWIbHBIE (OPMYIUPOBKHU BCEX OMpEICNCHUH U TEOpeM M3
JAaHHOTO Bompoca Ousera U 00bsCHEHUE OCHOBHBIX HIeH JOKa3aTeNlbCcTBa (TIPU ATOM JOIMYCKAETCs, YTO
JI0Ka3aTeNIbCTBO HE JIOBEICHO /10 KOHIIA);

12



OLIEHKA «Y/IOBJIETBOPUTEIILHO» CTABUTCS 3a MpaBUIIbHBbIC (POPMYIMPOBKH BCEX ONpPENEICHUN U
TeopeM u3 Omiera (IIpu ITOM JOMYCKAETCs, UTO O IOKA3aTeIbCTBE HE CKa3aHO HUYETO);

OICHKA «HCYAOBJIICTBOPUTCIILHO» CTABUTCS 3a HC3HAHUEC XOTh OHHOﬁ N3 TCOPEM HJIM XOTb OAHOI'O
U3 BaXHBIX (T.€. MHOTOKPATHO MCIIOJIb3YEMBIX B Kypce) ONpe/ICICHUN.

Ecnu xoTst Obl 32 OJMH M3 BOIPOCOB OMJIETa NOJYYEHA OLIEHKA «HEYJOBJIETBOPHUTEIBHO», TO
9K3aMeH MPEKpalaeTcs ¢ 00Iel OLIEHKOH «HEYIOBIETBOPUTEIHHOY.

B cimydae HEOOXOAMMOCTH MPENOAaBaTENb MOKET 3aMEHUTD JONOJHUTEIBHBIA BOIIPOC 3aadeH.
B kauecTBe Takux 3ajad, 3aMEHSIOLIUX JOMNOJHUTENIBHBIE BOIPOCH], HE OBbIBAET 3a/1a4, TPEOYIOIIHUX
CJIO’KHBIX BBIYMCIICHUIN WM HECTAHJAPTHBIX MTOIXO/I0B.

[Tocne TOro, Kak CTYAEHT OTBETWJ Ha BCE BONPOCHI OMJIETa, BBHICTABISETCSA OOMIAsl OLIEHKA I10
Kypcy «OcCHOBBI (hYHKIIMOHAJIBHOTO aHaIW3a M TeopuH (GYyHKIMi», paBHas cpelHed 3a OTBETHl Ha
BTOPOI M TPETUH BOIIPOCHI OMJIETa C OKPYIJIEHMEM IO OOLIENPUHATHIM NpaBuiaMm. CTyIeHTy MOTYT
ObITh 3a/laHbl JOIOJHUTENIbHBIE BOMPOCHl B CIIy4ae PACXOKICHHS OIICHOK 3a OTBEThl HAa BOMPOCHI
ounera. O1leHKa «OTIIMYHO» COOTBETCTBYET MPOJIBUHYTOMY YPOBHIO YCBOCHUS KomreTeHInu. OneHKa
«XOpOIII0» COOTBETCTBYET 0a30BOMY YPOBHIO YCBOEHHS KOMIETeHIUU. OIIEHKa «yIOBIETBOPUTEIHHOY
COOTBETCTBYET IOPOTOBOMY YPOBHIO YCBOEHMsI KoMIleTeHIUMH. OLEHKAa «HEYAOBIETBOPUTEILHO» -
KOMIIETEHIIHs He chOopMHUpOBaHAa.

CooTBeTCTBHE HHAUKATOPOB U PE3YJbTATOB OCBOCHUSA TUCHUIIJINHDI

Tabmuua 10.1

Nuauxarop PesyabTaT 00yueHus Mo JUCHUIIINHE OueHoYHbIE CPeACTBA
OIIK-1.1. 3uath 6a3oBble ompeneneHus U TeopeMsl | [IpoBepka 3a1au TUIS
[Ipumensier OCHOBHBIX pa3JesioB (PYHKIMOHAJIBHOIO | CAMOCTOSTEIBHOTO PELIEHUS,
TEOpeTHYeCKhue U | aHaiM3a W Teopuu (GYHKIUM, o0O0Ime | 5K3aMeH B yCTHOH (opme.
METOJIOJIOTUYECKUE | TIPUHLUIIBI ux NPUMEHEHUS B

OCHOBBI ¢u3nko- | hyHIaMEHTANbHBIX pasjenax (U3NKH.

MaTeMaTHYeCKHX

JMCLUIUINH,

MaTeMaTUYECKU

anmapar TUIS

pelieHus

npodeccnoHambHBIX

3ajad.

OIIK-1.2. VYMeTh: pemarh KOHKpeTHble 3amaun o | [IpoBepka 3a1a4 1A
Hcnonp3syer psnax dypwe, npeobpazoBanusx Pypbe U | CAMOCTOSATEIBHOTO PELICHNS,
TepMuHoioruto | | Jlartaca, 0000IIEHHBIX GbyHKIMIX, | 9K3aMEH B YCTHOU (opMme.
MOHATUHHBIN OpPTOTOHAJIBHBIX MHOT'OYJICHAX,

anmapaT  0a30BbIX | TMJILOEPTOBBIX IIPOCTPAHCTBAX 51

¢buzuko- JMHENHBIX oreparopax B HUX,

MaTeMaTHYeCKUX WHTETPATbHBIX  YPAaBHEHUSX, HAaXOIHUTh

JTUCLUIUIMH B CBOEH | SKCTpeMai (PyHKIIMOHAIIOB.

npodecCuoHATBHON

NESATEIIBHOCTH.
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10.2. Onucanue KpUTEPHEB U MIKAJ OLEHMBAHUS HHANKATOPOB JTOCTHKEHUs Pe3yJbTaTOB
00y4eHusi o aucHUIInHE «OCHOBBI (PYHKIIMOHAJILHOIO AHAJIM3a U TeOPUH QPYyHKIUIN».

Tabmuma 10.2

Kpurepu YPOBEHb OCBOCHHUSI KOMIETEHIINU
. IInanupyemslie
pe3ynabpTaThl 00yUeHHS
OLICHMBA
(mokazarenu N . .
HUA OCTIKCHIS He [Toporossrit BbazoBniit ITponBHUHYTHIN
€3yJbTa chopmupoBaH OBEHb OBEHb OBEHb
pesy 3a/1aHHOTO YPOBHS bopmmp yp yp yp
TOB (0 6ay0B) (3 6amna) (4 6amna) (5 6anmoB)
OCBOCHHUSA
00ydeHn N

a KOMITETEHITH)

1 2 3 4 5 6
YpoBeHb JemoHcTpupy | YpoBeHb 3HaHMI YpoBeHb 3HaHUHI
3HAHUN HUXKE eT o01Iue COOTBETCTBYET COOTBETCTBYET
MUHUMAaJbHBIX 3HAHUA MporpaMme mporpaMme
TpeOOBaHUIA. 0a30BBIX MOATOTOBKH IO MOJATOTOBKH IO
Nmerot MecTo MOHSITUH 1O TeMam/paszzenam TeMam/paszieniam
rpyObIe TeMam/pasiesl | TUCIUIUIMHBL JIUCIUTUIAHEI.

ITonnoTa OIK 1.1 OIINOKH. aMm Homyckaetcs CB0o0OOIHO U
3HAHUM ’ JUCUUIUIAHBL. | HECKOJIBKO apryMEHTHPOBAaHH
Homnyckaercst HETpYyOBIX/ 0 OTBEYaeT Ha
3HAYUTENIBHOE | HECYLIECTBEHHBIX JIOTIOJTHUTEIIbHBIE
KOJMYECTBO ommbok. He BOIIPOCHI.
HETpyObIX OTBeuaeT Ha
OIIHOOK. JIOTIOTHUTEJILHBIE
BOTIPOCHI.
OrtcyTcTBUE [Ipopemonctp | IlponemonctpupoB | IIpogemoHcTpupo
MUHUMAaIbHBIX HMPOBaHbI aHBI BCE OCHOBHBIE | BaHBI BCE
MEHHUII. YaCTUYHO MeHUs. PenieHsl OCHOBHBIE
y y
He ymeer OCHOBHEIE BCE OCHOBHBIE ymeHus. Pemensl
pemathb YMEHHUSL. 3a/1aHus C BCE OCHOBHBIE
Hamuuue
MCHI OIIK 1.2 CTaH/JapTHbIE Pemensr HETpyOBIMU 3a7laHus B
y 3amaun. UMeroT | THUIOBbIE OImMOKaMH HITH C TTOJTHOM 00BbeMe
MECTO TrpyObIe 3a/1a4u. HEJJ0YeTaMH. 0e3 HeZI04eTOB U
OIINOKH. JorryteHst OIIAOOK.
HEerpyOBIe
OIMOKH.
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10.3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U MATEPUATbI, HEO0XOIUMbIE IJI5l OLEHKHU
pe3yabTaToB 00y4YeHHst

Tperuii cemecTp

BaﬂaHI/Iﬂ II0 OCHOBaM (byHKIJ;I/IOHaJILHOI‘O aHaJIn3a U Teopuunu d)YHKI_H/Iﬁ
3-1 cemecmp

3aganue 1
(cars 10 17 okTsabpst)

1. Hammcarn ycaoBus Komu-Pumana B TTOJIAPHBIX KOOPJAMHaTaX.
2. BuIsicHUTL B KaKoM ciayvae CyIIeCTBYeT alaJduTHuiecKad beIIKU‘HH, y KOTO])Oﬁ BeliecTBeHHaA

qacTh U 3ajaercsa popMyJIoii
a) u=(z2 —y?)/(2® + y?)?, b) u = exp(y/x).

3. Haiitu npobro-nuueiinoe orobpazkenne w = w(z), nepeBojsiiee TOUKI
1 + 7 coorpercrBerHo B Toukn w = 0, 27, 1 — 1.

= -1, 1,

4. OyHKIHIO
22—25 45
(z—2)(z2+1)

(S

pasnoxkuTh B psaf Jlopana B Touke z = 2 u B Kosbie 1 < |z| < 2.
5. Haiitu BBIYCTBI OTHOCHTE/IBHO BCEX M30JIMPOBAHHHBIX OCOOBIX TOYCK (DYHKIIMHK

5 4 1
——  + 2"sin
(1—2)2 z

6. Boruuc/imrs unrerpast
322+4
dz,

./c (z4+1)(z —2)(z+3)

o kourypy C = {|z| = 4}.

7. Boruucaurh unrerpal
/ dz
J 3e% —10e° +3’

|z4+1—i| = 2}, rje unrerpuposanue BEACTCA B HOJOKUTEILHOM HALPABJICHUI

1o kourypy C' = {z :

OTHOCUTEJIbHO TOYKM 2 = —1 + 1.
8. Boruuc/imrh nHTerpad
/°° sin ax d
———dx.
Jo o z(2?+b?)
9. Beraucsmrh uHTErpas
2
e In®x
ﬁdr.
Jo x°+a

10. Jlokazars opmysty jgonosnerns s [-dyHKnmnm
O<p=l.

T
L(p)l(1—p) = o
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3amauue 2
(cnarb 10 21 HOAODS)

11. ®yukmuio f(x) = x? pasnoxutsh B psi Pyphbe: M0 KOCHHYCAM KPATHBIX [IYT; 110 CHHYCAM
KpaTHBIX JyT; B HHTepBase Mexay 0 u 2w. Haiftin cyMMBL cileyIonux psios:

S Lo Saew

)n+1

12. Paznoxuts dyukuuio f(x) = In(1 — 2acosz + a?) B pas @ypbe ¢ UCHOJIB3OBAHUEM KOM-
wiekcHoit popmbl psga @ypse (|a| < 1).

13. Tlycrs romajkas Ha orpeske —7 < x < 7 dbyHkuua f(x) IpuHIMaeT paBHbIe 3HAYEHUS HA
KOHIax 9Toro orpeska n "B cpeamem" pasma myJIio:

fem =t [ 1
C ITOMOINBIO paBEHCTBa HﬂHyHOBa, JA0Ka3aThb CJIe/1yioniee HepaBpeHCcTBO

™ ™
[ 1@ < [ 17(@)Pde.
14. Vecnonb3yst uaTerpaiabuyio gpopamyny Pypbe, 10oka3aTh paBeHCTBO
0, 30,

/oc a(ow,J+Js1nryd 7r/2 F=10
2 3 =
9 a? +y? e %, @m0,

15. Haiitu upeoGpaszosanne Oypoe dbyukiun f(x) = H(x)e™ ™, rae H(x)— dyuxkius Xesu-
caiiga, a > 0.
16. Haittn npeobpaszosanme Pypbe MpsSMOYTOJILHOTO UMITYILCA

1
g x S a,
FedE) = { z(il Il.l?|| > a.

17. Haiitu obparnoe npeobpasosanue Pypoe st pynknnu f(ay), ecan f(y) = %ﬁ

18. Haiitn obparnoe npeobpasosanne Pypoe s dynakunu f(ay), ecmn f(y) = 5“‘ e
19. Jna dynkimun
—12/211

Ja(z) = Vira

,a >0,

BBIYUCJIUTE CBEPTKY fy * fi.

20. Jdast ckansiproro nosst u(x,y,z) u BekropHoro mnous F(x,y,z) naiitu @ypbe-obpassl
Vu, divF, rotF, Au. 3anucars ypaBnenus Makcpessia B OJHOPOIHOI cpejie 6e3 CBOOOIHBIX 3apsi-
JIOB OTHOCHTENLHO KOMIOHEHT Pyphe Mosieil IIpu Pa3ioKeHni Ha MOHOXPOMATHICCKHE, IIIOCKUE 1
IUTOCKHEe MOHOXPOMATHIECKIE BOJIHBIL.
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Samanue 3
(ciaTn 10 26 aexabpst )

21. Haiitn n3obpazkenne CJIeayIonero OpurnHaia

> cos Tt
/ dr.
J1 T

22. BoceraHoBITH OPUIMHAI 110 €10 H300ParKeHUIO

B
(P =1)@P*+1)

23. Ucnoab3ysa npeobpaszopanue Jlamiaca, pemuTh ypaBHeHHe
y'+y =cosz, y(0) =y, y'(0)=uy

24. Ucnoaw3ysa npeobpaszosanue Jlammaca, pemuts 3agaty Komm aisg cncrembl auddepen-
[UAJILHBIX YpaBHEHUI
" £, t ! "
Y+t =€, Yty =1,

y1(0) =1, 3(0)=-1, % (0)=0, y50)=-2.

25. Ucrnonb3ys npeobpazosanue Jlammaca, pemuTh HHTErPATILHOE yPaBHEHIE

¢
z(t) —e 2 / e*z(s)ds=1+t, t>0.
Jo

26. ITokazarh, 4T0 peryngpupie 0600ennbie GYHKIU [d,], TOpokKIcHHbIC (DYHKIUIMEI

a

olz) = m(a? + a?)’

npu a — +0 exongares K 0-bynkimn Iupaka.

27. Onucars aeiicrsue o6o6uennoit dyuxuun 8 (z) * H(x).

28. Boruucjiurs BTOpYIo HPOU3BO/HY 0 00001eHHOoN (yHKimy | sin z|.

29. Boruncaurs npou3BojiHyo 06001eHHoil hyHKImun 73%, u Haiitu npeobpasopanue Pypbe
0606menHoit hyHKIn |z

30. Haiitu dynjamenrainbaoe pemenue JuddepeninaibHoro oneparopa i 3aiucaTh 4acTHOe
pelieHne ypaBHeHust

y'(z) +cosz y(x) = f(x).
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YerBepThlil ceMecTp

3aganns 10 ocHOBAM (PYHKUMOHAJILHOIO AHANNZA U Teopul dyHrail
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Sagamae 4
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Saganune 5
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10, Haflmere romesmsdl e p ome paropa 4.

11 Hﬂ.ﬂ,ll!'l!! RSSO B D B! B BRIy M RO D e L Y R LT A

12, Hail e conprsdinnuil £ A onepatop.

1-3- E bl HCHITIR, RO 28 GO RO A (:ﬂm:’::t)”lmm!l’.

14, Brsenme, woraa coeparop A ymiapens.

15, Haflgre cemaroassdl u penpepaessadl coekrpa oneparopa A,

16, Tokasone, wio oneparop A Bosnaries 10048 18 1o e Toras, koraa Gy — 0ape n— oo

B aagaaax 1T-19 pacosar peaeres omeparop sacapncas A 2 La(R) — Lo(B), sefeaowy il no npaseay (Az)t) =
et —a), t € B roe @ — i poBa s sl peige e e e s,

17, Mownsanre, oo A — oo iis sl s opeps pasdl ooepaiop, o e aeaiioe e mepay.

18, Dokasane, wuo cneparop A ofpaies, o sailae ero ol parnsdl o parop,

1‘." Hﬂ.ﬂ,ll!'l!! (:t)l]lmmﬁ‘!lil’lﬂ.“ K A LELRLL RG] PN
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Baanue B

colrne dhe 28 s

2'::' |._ CETHBENLE BHIE] |H’L P _'\u |Jﬂ|l-|!!|!|l!!. LS B R II-_‘- HURLES? 5al e KUIIII!:
™ + i — 2r=cost, z{0)=1, T(0) =0, T"(0) =2.

21 P!!IIIII'I b BTIRD [N Db ) e e
zit) = fsin.{r. +2#)x(s) ds + sin 2.
1]

22 Hﬂ.n‘l 1 MO HEE R A6 1 ESOGIEREELY, dl LRGSR D ELECLLE I e VIRELG PEOL IR Y R e HECTRL L e
JU L RERELE PR P

1
1 z(8) e
Im_i[{z—:}[z—a}dﬂ_z .
1]

2-:'1 Hﬂ.n'l n '::llfx.'l BEHHEBEC ELE 1 l::':fx.'l HE! HH LiE itl_'u HEEEE BHIRE L IR § N EaH
1
z(t) — A[{Enr&nﬂra —1)z(s) dz =1
o

2-’ EIH.JIC:I!I!’I b, J.IH KAK X itl_‘u HE il f 15 PO AR Ll!H],i] JPALGRIELIE Ry BHECIRI R D REOE Y ELEERE

1

=(t) - 6 ! (215 — #*)x(s) ds = f(t).
2-;1 Hﬂ.ﬂl 11 AR PR ‘tl_‘u HELSOHAE B R LHOCE U IR X ‘tl_‘u (R TN ]
1
Tyl = f (@ +3" + 26y dr, ${0)=1/3, p(1) = /3.
o
2. Hallrw akerpesam diyarusorain b acee roaaim Gy
1) = [0 +2mm/)dr. y(ze) = 3o, WE2) =11
27, Hatrw axerpesam giyarusonamn b acee moaam Gy o
=1
Iy.z) = b[muz —2 +y" — 2P, p(0) =0, yin/ =1, 2(0) =0, 2(x/2) = 1.
23 Hﬂ.ﬂl B SR PR ‘tl_‘u HHENISOHAE B R LOCE TUTH IR X ‘tl_‘u Hr il
=2
Il = ]lﬂﬂ'ﬂiﬂf +(y"Pdr, w0) =0, ¥'i0) = -1, yix/2) = -1, ¥(m/2) =7%/d.
a

2{' Hﬂ.n'l (R PR N R R I PLH RAELL L] |JI!'!!I:I§.U“ SdsEan

1
f[l']=f{u'9+:nf""]d11 y0) =0, p1] = 4e,
a

1
£ ¢ IR j'ye‘ dr=1+g>
1]
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N

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
217.
28.

29.

30.
31.

Choucox BOIIPOCOB, BLIHOCUMBbIX HA 3K3aMEH.

Tpernii cemecTp
DyHKINK KOMILIEKCHOTO HepeMeHHoro. I'eomeTpudeckue nonatus. ®yakmun z" u Vz.
@OyHKIMU KOMIUIEKCHOTO niepeMeHHoro. ['eomerpuyeckue noustus. Oynkuun e u Lnz.
JuddepennmnpoBanre GyHKIMI KOMIIEKCHOTO TTepeMeHHOoT0. Y ciioBus Komm-Pumana. CBsi3b
C TApMOHUYECKUMHU (QYHKIHUSIMHU.
I'eomeTpuyecknii CMBICIT MOJYJISI M ApIyMEHTA IIPOU3BOIHOM 110 KOMIUIEKCHOMY
nepemeHHOMY. [Ipumepsl kKoHPOpMHBIX oToOpaskeHuii. Teopema Pumana (hopmysarpoBka).
JpoOHO-HMHEHHBIE 0TOOpaKEHUSI.
NuTterpupoBanne GyHKIMH KOMIJIEKCHOTO repeMeHHoro. Teopema Kormu.
Huterpanbras popmyna Komm. Beiciue npousBoansie. Teopema o cpeaHeM.
Psawi Jlopana u Teinopa.
N3onupoBanHbIe 0COOBIE TOYKU U UX KIIACCHU(pUKALUS.

. Crepeorpaduueckas npoekius. beckoHeuHo ynanéHHas H30JMpPOBaHHAS 0C00as TOUKA.
. Beruet B nzonupoBanHo# ocoboii Touke. Teopema o BbraeTax. CriocoObl BEIYMCICHHSI BEIYETOB.
. [IpuMeHeHne BBIYETOB JUUIs BBIYMCIICHHS ONPEACIEHHBIX HHTETPAIOB OT PAllMOHAIBHBIX

byHKIUH ¥ QYHKIUN, COAEpKAIIHUX COS X, Sin X .

IIpuMeHeHMEe BBIYETOB /1JIs1 BBIYMCIICHUS ONPEIENEHHBIX MHTETPaioB OT (DYyHKIIHM,
coJiepkammx In x.

AHanuTHYeCKOe NMPOI0JKEHUE, TEOPEMA €IMHCTBEHHOCTH.

Jlemma Pumana-JleGera.

Teopema o paznoxenun ¢pyHkuuu B psag Dypoe.

Psanet @ypee ans 2n-nepuoanueckux GyHKIHMI B BEIIECTBEHHONW U KOMIUIEKCHOH dopMe.

Psanpl @ypbe a1 GyHKUUH ¢ TPOU3BOJIHBIM IIEPUOIOM.

HepagsenctBo beccennst.

HuddepenunpoBanue psaoB Oypoe.

PaBHOMepHas cxoaumocTs psAoB Pypre. PaBencTBo JIAmyHoBa.

Teopema Beiiepiirpacca 0 paBHOMEpHOM IPUOIMKEHUN HENPEPHIBHON PYHKIIMU
MHOTOYJIEHAMH.

SBnenue ['ub6ca.

Ckopoctb cxogumoctu psaoB Oypse.

Meton pa3znencHus IepeEMEHHBIX.

WnTterpanbHas popmyna Oypoe.

[Ipsimoe u o6patHOe npeobpazoBanne Pypue. Kocunyc- u cunyc- npeodpazoBanus Oypoe.
CaoiicTBa npeodpazoBanusi @ypbe aOCOTIOTHO MHTErPUPYEMBIX (YHKIUI: OrpaHUYEHHOCTD,
HENpPEepPhIBHOCTh, ACUMIITOTUYECKOE MOBeIeHuE, NpeodpasoBanue Dypbe OT NPOU3BOIHOM,
MIPOM3BOJIHAS OT IpeoOpazoBanus Pypwe, CABUT, TOJ00HE.

CpoiicTBa  cBepTKM  (YHKIHMI:  OrpaHMYEHHOCTb,  aOCOJIIOTHAsE  MHTETPUPYEMOCTh,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTB. [IpsiMoe 1 oOpaTtHoe nmpeoOpa3oBanue Oypbe OT CBEPTKU
U TIpou3BeIeHUs (PYHKITUA.

IIpeoOpaszoBanue ypre ObicTpo yObIBatOmUX QpyHKIUH, hopmyra [TapceBas.
[IpeoOpasoBanue Pypbe (yHKIMHA, MHTEIPUPYEMBIX C KBajgpaToM, Teopema I[lmanmepens

(bopmynupoBKa).
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32. IIpeobpazoBanue Jlamnaca. CBoiicTBa moa00us, 3ama3ApIBaHus, CMEIICHHUS,
muddepeHIrpoBaHue.

33. IIpeobpa3zoBanue Jlammaca u onepanusi HHTETpUPOBaHUs, CBEPTKA.

34. Obpamenue npeodbpaszoBanus Jlamnaca. [Ipumenenne npeodpa3oBanus Jlammaca Kk penieHUo
3aga4 s 1 depeHuanbHbIX YPaBHECHHA.

35. O600mennbie  QyHKIUU. CXOIUMOCTH TIOCIEAOBATEIBHOCTH OOOOMIEHHBIX (QYHKIUH. O-
dbynkums J{upaka u 6-o0pa3yromniue mociae0BaTeIbHOCTH.

36. luddepennupoBanue 0000EHHBIX (QYHKIIMN, 3aMEHa IEPEMEHHON, YMHOKEHUE Ha (DYHKITMH
kiacca C”. Tlpumepsr.

37. ®yHaaMeHTaIbHOE PElIeHUE JIMHEHHBIX uddepeHInanbHbIX ypaBHeHHH. YacTHOe pereHne
JTUHEUHBIX MU PEepeHINaTbHBIX YPAaBHEHUN C TOCTOSTHHBIME KO3 (UIIMEHTaAMH.

38. IIpeobOpazoBanne Dypbe 000OIICHHBIX (YHKIUHA  MEIJICHHOTO  pOCTa,  OIEpaluH
muddepeHpoBanus u cBEPTKU. [Ipumepsr.

39. ®opmymna Ilyaccona.

40. Teopema KorenbaukoBa-IlIeHHOHA.

YerBepThlil cemecTp

1. JInHelHbIE IPOCTPAHCTBA U UX MOJIIPOCTPAHCTBA.

2. JInneliHble NPOCTPAHCTBA CO CKAISIPHBIM NIPOU3BEACHUEM. EBKIINOBBI M YHUTApHBIE IPOCTPAHCTBA.
HepasencrBo Komn - byHsiKOBCKOTO.

4. HopMupoBaHHbIE IPOCTPAHCTBA.

5. I'unms0epTOBBI TPOCTPAHCTBA.

6. OproronanbHOCTh BeKTOpOB. IIponiecc oproronanusanuu ['pama - [lImunra.

7. Koaddurnmentsr @ypbe OTHOCHTEITHFHO OPTOHOPMHUPOBAHHOM CHCTEMBI.

8. IIpoekTpoBaHe Ha 3aMKHYTO€ NOJIPOCTPAHCTBO B TMIIBOEPTOBOM IIPOCTPAHCTBE.

9. 3amaya 0 HauTy4dIeM NPUOJIMKEHUH - TPOEKTHPOBAHNE HA KOHEUHOMEPHBIE MTOANPOCTPAHCTBA.
10. ITonHbIe OpTOrOHANBHBIE CUCTEMBI U psAlbl Dyphe.

11. I'nnp0epToBBI OA3HUCHI.

12. PaBenctBo I[lapceBains. [TonsTHE 3aMKHYTOM OPTOrOHAIBHON CUCTEMBI.

13. OpTOroHaIHLHOCTH U TOJTHOTA TPUTOHOMETPUUYECKON CHCTEMBI (PYHKIIUH.

14. Omnpenenenue u o0IIKe CBOMCTBA OPTOTOHAIBHBIX MHOTOUJICHOB (PEKYPPEHTHBIE COOTHOLIEHHUS,
pacroJioXeHue HyJen).

15. IlpousBoasimas pyHKIUS, peKyppEHTHOE COOTHOLIEHHE, MU depeHInaTbHOE YpaBHEHUE,
dbopmyna Poapura s maorouneHoB Jlexxanpa.

16. JIunelinble onepaTopsl, MX OOIIME CBOMCTBA, ONEpalluy HaJl HUMHU.

17. Hopma oneparopa, OrpaHHYE€HHBIE ONEPATOPHI.

18. O6paTUMOCTh OMEPaTOpPOB.

19. Pe3onbBenTa u criektp. Kiaccudukanus Touek crekrpa.

20. JIuneiinple GyHKIMOHATBI B THILOEPTOBOM IpocTpaHcTBe. ConpskEéHHOE MpocTpaHcTBO. Teopema
Pucca.

21. bpa- u KeT-BEKTOpHI.

22. ConpskEHHBIN omepaTop U ero cBoiicTBa. OrpaHUYeHHbIE CAMOCONPSKEHHBIE (IPMUTOBBI)
OIIepaTopBHl.

23. BenecTBEHHOCTh CHIEKTPA SPMUTOBA ONEPATOpPa.

24. KomnakTHble onepaTopsl. JIMCKpPETHOCTD CIIEKTpa.

25. Teopema I'mnnr0epra - [1IMuaTa o coOCTBEHHOM 6a3nce KOMITAKTHOTO S)PMUTOBA OTIepaTopa.
26. UnTerpanbuble ypaBHeHUus: @penroapma.

277. YpaBHEHHE C BBIPOKIAEHHBIM SAPOM.
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28.
29.
30.

VYpaBHeHus ¢ mansiM napamerpoM. Psi Heiimana. Metos nocnenoBaTebHbIX MPHOTIKEHHH.
Teopembl @pearoabma.
WuTerpanbHble ypaBHEHHS ¢ CAMMETPUYHBIME sapamu. Teopema I'mnb0epra - LlMuara s

HHTErpajIbHBIX OIIEPAaTOpPOB.

31.
32.

NHurerpansusie ypaBHeHUs BonbTeppa.
IIpumepsl 3a1a4 KI1aCCHYECKOr0 BapuallMOHHOro ucunciaenus. [Ipocreiimas 3agayua

BapHalMOHHOI'O UCHYUCIICHH.

33.
34.
35.
36.
37.
38.
39.
40.

HeoOxomumele ycinoBus skctpemyma. Jlemma Jlarpanka. YpaBuenus Ditnepa.
Bapuainonssle 3a1aum, JOMyCKarolye OHWKEHHUE MTOpsI/IKa B ypaBHEHUH DHepa.
3anaun 0 OpaXxMCTOXPOHE U O MOBEPXHOCTH BpAlllEHUSI MUHUMAJIbHOM ITOIIAIH.
BapuanuonHssle 3a1a4u ¢ HECKOJIbKUMHU IEPEMEHHBIMH.

VYpaBHeHue Dilniepa AJi1 BApUallMOHHOM 33J1a4M C BBICIIMMHU [TPOU3BOIHBIMH.
BapuanuonHsas 3aa4a ¢ IOJBUKHBIMUA KOHIIaMH, YCJIOBUS TPaHCBEPCAIbHOCTH.
N3onepumerpuueckas 3aaya - Teopema Jidiepa.

BapurannoHHas 3aa4a Ha yCIIOBHBIN SKcTpeMyM. [IpaBuiio MHOxuTenen Jlarpanxka.

IIpumepsl OmiIeToOB 1JIs1 IK3AMEHA

Tpetnii cemectp

Bujger Ne 1
1. Cpmauya 3amau u3 3agaHui.

DyHKIUK KOMIUICKCHOTO TiepeMeHHoro. ['eoMerpuueckue noustus. Oyukuu z" u Yz
3. Jlemma Pumana-JleOera.

N

Bujer Ne 2
1. Cpaua 3a1a4 U3 3a1aHUi.
@OyHKIMN KOMIUIEKCHOTO NiepeMeHHoro. ['eomerpuyeckue noustus. ynkuun e? u Ln z.
3. Paner @ypbe ans GyHKUUH C TPOU3BOJIEHBIM EPHUOIOM.

N

Buaer Ne 3

=

Cnaua 3a1a4 U3 3aJaHUH.

2. uddepennmpoBanue GyHKIMI KOMIUIEKCHOTO TiepeMeHHoro0. Y cioBus Kommu-Pumana. Csi3b
C TApMOHUYECKUMHU (QYHKIHSAMHU.

3. TlpeobpazoBanue @ypbe ObICTPO yOBIBarommx GyHKINH, hopmyna [TapceBas.

YerBepThiil cEMecTp

Buuer Ne 1
Cnada 3aga4 U3 3aJlaHUil.
JIuHeWHbIE MPOCTPAHCTBA U UX MOAIPOCTPAHCTBA.
Jluneiinble (yHKIMOHANBI B THIbOEPTOBOM MpocTpaHcTBe. ConpsiKEHHOE MPOCTPAHCTBO.
Teopema Pucca.

o oA
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Buier Ne 2
Cnada 3a7a4 U3 3aJaHUi.
JIuneliHbple MPOCTPAHCTBA CO CKAISIPHBIM ITpoU3BeieHHEeM. EBKIIMIOBBI M YHUTAPHBIE
npoctpancta. HepaBencto Ko - byHsikoBckoro.
6. bBpa- u KeT-BeKTOpBHI.

ok~

Buier Ne 3
Cnaua 3a1a4 U3 3aJaHUH.
HopmupoBaHHbIe IpOCTpaHCTBA.
Conpspk€HHBINM omnepaTop M €ro cBodcTBa. OrpaHUYEHHBIE CAMOCOINPSKEHHBIE (IPMHUTOBHI)
OIIEPATOPBHI.

o oA

OueHouHble Marepuanbl [0 IPOMEKYTOYHOM aTTecTallud, NpeIHa3HAuYECHHbIE JJIs IPOBEPKHU
COOTBETCTBHUSI YPOBHSI MOATOTOBKH 1O aucuuiuimHe TpedboBanusm PI'OC, xpamsitcs Ha kadempe-
paszpaboruunke PII/] B me4aTHOM M 3JIEKTPOHHOM BHJIC.
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JIuer akryanusanuu (poHAa OLEHOYHBIX CPEACTB
o AucuunInHe «OCHOBbI YHKIMOHAJIBHOI0 AHAJIU3A U TEOPUH PYHKIMID)
no HanpasjeHuIo noArorosku 03.03.01 IlpukaagHbie MaTeMaTHKA M QU3HUKA

Jara u Ne
XapakTepucTuKa BHECEHHBIX . [Toanuce
MPOTOKOJIa YUEHOTO

H3MeHeHHI>i C aA3aHUCM II KTOB JOKYMCHTA OTBCTCTBCHHOI'O
(cyx YHKTOB HOKY ) | coera ®® HI'Y
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