MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUNSA POCCUNMCKOU ®EJEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKHUN AN€pHBIU YHUBepcUuTeT « MUD U »

OOHMHCKUT MHCTUTYT aTOMHOM IHEPIEeTUKN —
dpwman dereparbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHVIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHbIV MCCI1eq,0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIEN NPO®PECCUOHAJBHOMN MOATI OTOBKHA
Kadenpa Boicuieit MaTeMaTHKH

OnoOpeHo Ha 3acejaHuu
VYuenoro coseta UATOD HUAY MUDOU

[Ipotokoi ot 24.04.2023 Ne 23.4

®OH/I OUEHOYHLIX CPEACTB

mo AMCIOMIIJINHE

TEOPUS ®YHKIINI KOMILIEKCHOI'O HIEPEMEHHOI'O

Ha3eaHue ()ucuun/mnbl

HJI CTYACHTOB HAIIPABJICHUA ITOATOTOBKHA

14.05.02 AtoMHBIEC CTaHITUU: IPOCKTUPOBAHMUE, IKCILTyaTAIlUsd U WHKHHUPUHT

K00 U Ha38aHUe Hanpaelerus Nn0020Mo6KuU

HpOGKTI/IpOBaHI/Ie 1 OKCINTyaTallusd aTOMHBIX 9JICKTPHYCCKUX CTaHHI/Iﬁ

dopma oOydeHHS: OUHAs

r. Oonunck 2023 r.



O0J1acTh NPMEHeHHUs

@®onpa oueHouyHbix cpeactB (POC) — sBusiercs 00g3aTEIbHBIM MPHIOKEHHEM K paboueit
nporpamMmme JUCUUIUIMHBL « Teopust pyHKIMNA KOMIIEKCHOTO TIEPEMEHHOT0» M 00€CIIeUNBACT MTPOBEPKY
OCBOEHUS IUIAHUPYEMBIX DPE3YJIbTaTOB OOyYeHHUsS (KOMIIETEHIMI U WX HHIUKATOPOB) MOCPEICTBOM
MEpONPUATUHI TEKYLIEH U IPOMEKYTOUYHOM aTTECTAL[UU 110 TUCLHUILINHE.

Iesn u 3aga4u GoOHIA OLEHOYHBIX CPEACTB

Henpro @oHa OLIEHOYHBIX CPEJICTB SBIACTCS YCTAHOBJICHUE COOTBETCTBUS YPOBHSI IMOATOTOBKH
oOyuaronuxcs TpedboBaHusIM (heaeparbHOr0 TOCYIapCTBEHHOI0 00pa30BaTEIIFHOTO CTAHIAPTA.

Jns noctrkeHus noctaBieHHOW 1enn MOHI0M OLIECHOYHBIX CPEJICTB MO AUCHUILTMHE «Teopus
(YHKIIUNM KOMIUIEKCHOTO IEPEMEHHOT0» PEIIAIOTCs CIASAYIONINE 3a0auu:

— KOHTPOJIb W YIpaBJICHUE TPOLIECCOM NPHOOpETeHHs] OO0yJarolMMHCS 3HAHWM, YMEHHH M
HaBBIKOB, MPEyCMOTPEHHBIX B paMKaX JaHHOMW JUCIUILINHEI,

— KOHTPOJIb M OI[EHKA CTEMEHNW OCBOCHMSI KOMIIETCHIINH, MPEyCMOTPEHHBIX B paMKaxX JaHHOM
JTUACIUTLINHEL

— obecrieyeHre COOTBETCTBUS Pe3yabTaTOB 0OyueHHUs 3afadaM Oynayiied npodeccuoHaIbHON
NESITETPHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAAMIIMOHHBIX M BHEIPEHUE WHHOBAIIMOHHBIX METOJIOB
00y4eHus B 00pa30BaTeIbHBIN MTPOIIECC B PAMKAX TaHHOW JUCITUTIIAHBI.



1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMH peE3yJbTaTaMHU O0CBOCHHUSA 06p330BaTe.]'[LHOﬁ NmporpaMmmbl

1.1. B pesynerate ocBoeHus OIl OakanaBpmara oOy4aromIMiicsi JOJDKEH OBIAACTH CIICTYIONTUMU

pe3yabTaTaMi OOy4eHHUs 110 AUCHUILTIHE:

€CTCCTBCHHOHAYYHBIX TUCHUILIINH,
IPUMCHATb METO/bI
MaTEMaTUYCCKOI'O aHaJln3a U
MOJCIUPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOT'O MUCCIICOO0BaHUA
B ITIOCTABJICHHBIX 3aJadax

Koo Haumenoeanue komnemenyuu Koo u naumenosanue unouxamopa
KomnemeHnuyui 00CMUINCEHUA KOMNEM eHUUU
OIIK-2 Crioco0OeH PUMEHSTh METOIbI 3-OITK-2 3HaTh MeTO bl
MaTeMaTHICeCKOro aHaInsa, MaTEeMaTHYEeCKOT0 aHaIIH3a,
MOJACINPOBAHHA, OIITHMH3AINHN U MOJEIUPOBAHUS, ONITUMHU3ALUN U
CTATUCTUKHU ISl PEIICHUS 3aad4, CTATHCTHUKH
BOSHUKAIOIIHX B XO/IC V-OIIK-2 Y™MeTh NpUMEHSTh
TPOecCHORANEHOM AeSTeNLHOCTH METO bl MATEMATHYECKOTO aHaIN3a,
MOJICIMPOBAHUS, ONITUMHUBAINH U
CTATUCTUKH JIJISl PEIICHUS 3a7ad,
BO3HHUKAIOIIUX B XOJIE
poeCCHOHATBHOU EATETLHOCTH
B-OIIK-2 Bnanets MeTOIaMu
MaTeMaTUIEeCKOro aHaJIn3a,
MOJICTMPOBAHUS, ONITUMHU3AINH U
CTATUCTUKH JIJIS1 PEIICHUS 33129
YKE-1 Cnoco0OeH UCIoIb30BaTh 3HAHUS 3-VYKE-1 3HaTh: OCHOBHBIEC 3aKOHEI

C€CTCCTBCHHOHAYYHBIX JUCHUILJINH,
METOAbI MATEMATHYCCKOT'O aHAJIM3a
U MOJCINPOBAHHUSA, TCOPETUUCCKOT'O
N OKCIICPUMCHTAJIBHOT'O
HCCICO0BaHUA

V-VKE-1 yMeTb: ucnosib30Bath
MaTeMaTH4YeCKUe METO/IbI B
TEXHUYECKUX MPUITOKEHHSIX,
paccuuThIBaTh OCHOBHBIE YHUCIIOBBIE
XapaKTEPUCTHKU CITy4alHBIX
BEJIMYMH, PelIaTh OCHOBHbBIE 3ajaun
MaTeMaTH4YeCKON CTaTUCTUKH;
peliaTh TUMOBBIE pacYETHHIE 3a7aUn
B-VYKE-1 BmazeTs: MeTO1aMu
MaTeMaTHYeCKOTo aHallu3a u
MOJETUPOBAHUS; METOJAMU
pellleHurs 3a/1a4 aHaIn3a U pacyera
XapaKTepUCTUK (PU3MUECKUX CUCTEM,
OCHOBHBIMH IpHEMaMu 00pabOTKH
AKCIIEPUMEHTATbHBIX TAHHBIX,
METO/IaMt pabOThI C MPUKIATHBIMH
MPOTPaMMHBIMH MPOTYKTaAMHU

1.2. dmanwt hopmuposanus komnemenyuii 6 npoyecce oceéoenus OII 6axanaspuama

KoMIoHEeHThl KOMMETEeHIUH, Kak NpaBuio, (GOpPMUPYIOTCS NHpPU HM3YYEHUH HECKOJIbKUX
JUCUMIUIMH, a TaKKe B HEMAJOW CTENEHU B Ipolecce MpoxokiaeHus npaktuk, HUP n Bo Bpems
CaMOCTOSTENIbHONW paboThl oOyuatomierocs. Brmonnenue u 3ammuta BKP sBistores BugoM yueOHOM
JeATeIbHOCTH, KOTOPBIN 3aBepIuaeT npouecc GopMupoBaHUsI KOMIETEHIIUH.

Otansl GOPMHUPOBAHUS KOMIIETEHIIUU B IPOLIECCE OCBOEHUS TUCIIUITIIMHBI:



- HaYaJIBHBIN 3Tam — Ha 3TOM J3Tane (QOPMHUPYIOTCS 3HAHHEBHIE W WHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIH, OCBAaMBAIOTCS OCHOBHBIC Kareropuu, (opmupyrorcs 0a3oBbie ymeHus. CTyaeHT
BOCIIPOM3BOJIUT TEPMHHBI, ()aKThl, METObI, MOHATHS, IPUHIUIBI ¥ MPABUJIA; pelIaeT YYeOHbIC 3a1aun
o oOpasiry;
- OCHOBHOIi JTanm — 3HaHWS, YMCHHs, HaBBIKH, oOecrednBaromue (HOPMHUPOBAHHUE KOMIICTCHIIHH,
3HAYUTEIHLHO BO3PACTAIOT, HO €II¢ HE JOCTUTAIOT WTOTOBBIX 3HaueHWil. Ha 3ToM 3tame cTynaeHT
OCBaMBaeT AHAIUTUYCCKUEC JICUCTBHS C NPEAMETHBIMH 3HAHHSAMHU [0 JUCHHUIUIMHE, CIOCOOCH
CaMOCTOSITEJILHO PelIaTh y4eOHbIC 3a[a4l, BHOCS KOPPEKTUBBI B aJTOPUTM ACHCTBUM, OCYILECTBIISSI
KOPPEKLHUIO B X07I€ pabOThI, IEPSHOCUT 3HAHUS U YMCHUS Ha HOBBIC YCIIOBUS;
- 3aBepPUIAIOLIUIA ATall — HA 3TOM JTale CTYACHT JOCTHraeT UTOTOBBIX IOKa3aTesel MO 3asBICHHON
KOMIIETCHIUH, TO €CTh OCBAaHBAET BECh HEOOXOJMMbIN 00bEM 3HAHUH, OBIIA/ICBACT BCEMH YMEHHUSIMU U
HaBbIKaMH B cepe 3asBieHHON KommereHIHd. OH CIOCOOCH HUCIOJIb30BAaTh 3TH 3HAHUS, YMCHHUS,
HaBBIKH MPH PEIICHUH 337124 MOBBINICHHOW CIIOKHOCTH M B HECTAHAAPTHBIX YCIOBUSIX.

Otanbl  (HOPMHUPOBAHUS KOMIICTEHIMH B XOJIE OCBOCHHUS UCIUIUIMHBI OTPKAKOTCS B
TemarudeckoM miane (cMm. PIT/T).

1.3. CBs13b Mexay popMupyeMbIMU KOMIIETEHIUSAMH ¥ (OPpMAMU KOHTPOJISI UX OCBOEHUS

Ne n/m KoHnTponupyemsbie pa3aesibl Ko xonTposmmpyemoii HaunMeHoBanue
(TeMBbI) AN CUMTIIMHBI KOMIIETCHLIH OLIEHOYHOI'0 CPeICTBA
/ TeKyueii u
NHaukaTop 10CTHKEHUS NPOMEKYTOYHOM
KOMIIETCHLIH arTrecTanum

Tekymas arrecramus, 5 cemecTp

1. KomriekcHble unca, OIIK-2 VKE-1 KP Ne 1.
MTPOU3BOIHBIC, UHTETPAJIBI, PSIIbIL.
2. Brruers, npuitoxeHust OIIK-2 YVKE-1 KP No 2.
3. OTIEePaIMOHHOE HCYHCIICHUE OIIK-2 YKE-1 KP Ne 2.
ITpome:kyTOUHAs aTTECTAIHS, 5 cemecTp
|3auer |OIIK-2 YKE-1 | 3K3amen anMoHHbIii GHIeT




2. Onucanne nNokasaresjeidl ¥ KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHME IIKAJT OLleHUBAHUS
KoHeunbIMu pe3yibpTaTaMl OCBOEHHUS MPOTPaMMbl TUCIMIUIMHBI SBJISIOTCA C(OPMHPOBAHHBIE KOTHUTHUBHBIE JECKPUIITOPBI «3HATBY, «YMETHY,

«BIIAJIETH», PACIMCAHHbIE N0 OTAEIbHBIM KOMIIETEHLUSAM, KOTOpbIE IpHBeaeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcCe

M3yUYEHHsI TUCIUILIMHEI 110 3TaraM B paMKax pa3InyHOro BUIa y4eOHBIX 3aHITHN U CAMOCTOSITEIILHOM pabOTHI.
Boigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHLIMN HA KaXJI0M 3Talle: HOPOroBbld, IPOABUHYTHIA U BBICOKHI.

Hwuxe moporosoro

CTy,Z[eHT HC B COCTOSAHUU MPOACMOHCTPUPOBATH O6J'Ia,Z[aHI/Ie KOMIICTCHIIUAMMA B

CTAHJAAPTHBIX CUTYyallUAX.

YpoBHu CoaepikaresbHOe OcHOBHBIC IPU3HAKHU BbIJEJICHUS YPOBHHA BPC, ECTS/IIsatué6anabuas
onucaHue YPOBHS % HIKAJIA /151 OEeHKHU
OCBOEHMS | IK3aMeHa/3adeTa
Broicokuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpUpYyeT CBOOOAHOE O0IafaHe
cghopmuposansl Ha 8b1COKOM KOMIIETCHIIMSIMH, CIIOCOOEH MPUMEHHUTH UX B A
VPO8HE 8 COOMBEMCMEUU C HECTaHJIApPTHBIX CUTYalUSIX: TOKa3bIBAET 90-100 Otimtio/
yensamu u 3a0avamu YMEHHE CaMOCTOATEIbHO MPUHUMATD PEIlICHUE, 3auTeno
OUCYUNTIUHDBL pemiats npodieMy/3agady TEOPETUYECKOTO MK
MIPUKJIATHOTO XapaKTepa Ha OCHOBE U3yYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [IpumeHnenne 3HaHWA W | Brarouaem Hudicecmosauwjull ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B Oojiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM U | KOMIETECHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHp XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHO M coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmauu ¢ yeusimu u NEeSITEeIbHOCTH, HEXEJIU IO | U TPAMOTHO MCIIOJIb30BaTh HH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasity, Oosbllell Joyiel | caMOCTOSITENIbHO HalIECHHBIX TEOPETUYECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHUKOB U WUTIOCTPUPOBATH UMH C/
UHUIUATUBBI TEOPETUYECKHE MOT0KEHHS UITU 000CHOBBIBATD 70-84 Xoporo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IloporoBwrii PenponykruHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBaerBopuTEIbHO/
Bce 6uovl komnemenyuti JEeSITENbHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHUTYalMsIX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM u3NaraeT B Impejeiax 3a1ad Kypca TEOPEeTUYECKH
yposHe U TIPAKTUUYECKU KOHTPOJIHUPYEMBI MaTepHall. 60-64 E/Mlocpencreento
/3auTeHo
OTcyTcTBHE MPU3HAKOB MMOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynoBierBoputensHo/

Hezauteno




OrneHrBaHuE Pe3yabTaTOB OOYYEHUS! CTYACHTOB IO JAUCIHUILIMHE OCYIIECTBIIACTCS 1O PErJIaMEHTY
TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTEeCTaLlUU.

Kpurepuu onieHuBaHNs KOMIIETEHIUN HA Ka)KJIOM JTalle U3y4EHUs NUCLMILUIMHBI Ul KaKI0T0 BUIA
OILIGHOYHOTO cpezcTBa U MpuBoAATCs B 1. 4 @®OC. MToroBsiit ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHIIUU
[IPU U3YYEHUH AUCIUILIMHBI OTIpeiensieTcs o Tadbmuie. [Ipu 3ToM ciexyer moOHUMaTh, YTO TPAHULA MEXKTY

YPOBHSIMH /151 KOHKPETHBIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHOM MPOTPAMMbI MOKET CMEIIATHCSL.

YpoBeHb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:kyTouHas arrecranus
KOMIIeTeHIIUH
BbICOKUI1 BbICOKHM I
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oewiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN MPOABMHYTHII
NPOOBUHYMbLLL nopo2oewiil
nopo2oa6wlil NPOOBUHYMbLLL
ITOPOTOBBII MOPOrOBbIN MOPOroOBbIN
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBoro
HHKE TOPOroBOro -

3. MeToauueckne MaTepuaIbl, ONpeae/siiolme MPoueaypbl OlleHUBAHUS 3HAHU, yMeHHii, HABBIKOB
U (MJIH) ONBITA AeATEeNIbHOCTH, XaPAKTEPHU3YIOIIHX ITanbl (POPMHUPOBAHUS KOMIIETCHIMI

— MUWroroBas arrtecranus MO AWCUUIUIMHE SIBISETCS HMHTETPAJbHBIM IIOKa3aTelieM KadecTBa
TEOPETUYECKHX M MPaKTUYECKHX 3HAHWW M HaBBIKOB OOYyYarOIMXCS MO JUCLUMILIUHE U
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B XOJIE TEKYIIEH U MPOMEXYTOUHOMN aTTeCTallUu.

— Texymas arrecranus B CEMECTpe MIPOBOAUTCA C IeJIblI0 00eCreYeHHusl CBOEBPEMEHHOU
0o0paTHO¥W CBSI3W, IS KOPPEKIMH OOyYeHHUs, AaKTUBH3AIUU CAMOCTOSITEIBHOW pabOThI
00ydJaronuxcs.

— IlpomexyTrouHasi aTrecrauus MpelHa3HayeHa [UIsi OOBEKTUBHOTO TMOATBEPKACHUA U
OIICHUBAHMSI JOCTUTHYTHIX PE3YJAbTATOB 00YUEHUs TIOCIIE 3aBEPIICHUS U3YUECHUS JUCIUILTUHBL.

— Texymas arrecranus OCyIIECTBISETCS IBa pa3a B CEMECTD:

o koHtposabsHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEAOMOCTH HE
no3aHee 8 Hemenu ydeOHOro ceMmectpa. Bkiiodaer B ceOsi OLCHKY MEpONpPUATUN
TEKYILEro KOHTPOJIS ayAUTOPHOW M CaMOCTOSITEIbHOM pPaboOThl oOydaromierocs Imo
paznenamM/TeMaM y4eOHOU AUCHMILTUHBI ¢ 1 o 8 Henenmo yueOHOTo cemecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BricTaBisieTcss B 3JEKTPOHHYIO BEJOMOCThH HE
no3aHee 16 nexenu ydyeOHOTO cemecTpa. Brimrodaer B ceOs OLIEHKY MEpONPHUSITHI
TEKYILEro KOHTPOJIS ayAUTOPHOW M CaMOCTOSITEIbHOM pPaboOThl oOydaromierocs Imo
paznenamM/TeMaM y4eOHON AUCUMILTHHBI ¢ 9 o 16 Hexento yueGHOro cemecTpa.

— PesynbraTel Tekylledl W NPOMEXKYTOYHOW aTTeCTallud TOJBOMAATCA MO MIKaje OaulbHO-
PEUTHUHIOBOM CUCTEMBI.



Bana

JTan pelTHHroBOIl CHCTEMBI / Henens
OneHoYHOE CPECTBO Murmvyn ™ Maxcumym**
Tekyiasi aTTecTanus 1-16 36 - 60% ot 60
MaKCMMyMa

KonTpoabHas Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBast KOHTpOJIBHAS paboTa 8 18 30
Ne 1

KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PeliTuHroBast KOHTpOJIBHAS paboTa 15 18 30
Ne 2

IIpomexxyTouHas aTTecTalus - 24 — (60% 40) 40
3auer -

DK3aMeHaIMOHHBIN Onier - 24 40
HUTOI'O no aAucuuminxe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OaIOB 3a OIEHOYHOE CPEJCTBO — 3TO KOJWYECTBO OasioB, HaOpaHHOE
oOyJaromumcs, Ipu KOTOPOM OIIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTHUBHOM CITy4ae 00yJaronIuiics
aKaJIeMHUIECKYIO
MMPOMEXYTOYHON arTecTari. MHHHMATbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OTJICIbHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, W IPOMEKYTOUYHYIO aTTecTaiuio cocrasisieT 60% ot

JOJDKCH  JIMKBHAWPOBATH

MOSABUBIIYIOCA

COOTBECTCTBYIOIIIMX MaKCUMAJIBHBIX 0amoB.

3aJI0JDKEHHOCTD

110

4. TunoBsle KOHTPOJIbHBIC 3aIaHUA WA UHBIC MaTepHUaJIbI, Heo0X0oauMble JJIs OleHKH 3HaHHﬁ,

YMeHH i, HABBIKOB

TEeKyllel WIH



dopMa 3K3aMeHAIIMOHHOI0 OMJIeTA

MUHHUCTEPCTBO HAYKHU U BBICHUIETO OBPA3OBAHHNSA POCCUNCKOU ®EJEPAILU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICUIETO OBPA3OBAHUSA

«HaumoHanpHBIU HUCCIENOBATENbCKUN AACPHBINA yHUBepcuretr « MUDU»

OOHMHCKMII MHCTUTYT aTOMHO 3HePreTUKN ~

dpwman dereparbHOrO rocyjapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs

«Ha1monaIbHBIV McCIIeq0BaTeIbcKNUI sSepHb YyHuBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATIOTOBKHA

Kadenpa Bpicuieit MaTeMaTHKH

Hamnpasnenne 14.05.02 AToMHbIE CTAHIMH: MPOEKTHPOBAHNE, IKCIIYaTAlMS H
WHKUHUPUHT

O6pazoBarenpHas

IporpaMmma

JucuunnuHa Teopus pyHKIMIT KOMIIEKCHOT'O IIEPEMEHHOI0

3K3AMEHAIIMOHHBIN BUJIET No__

. Bomipoc ny1s mpoBepku ypoBHs o0yueHHoctr 3HATDH

TeopeTHUyeCKMUl BOIPOC.

. Bompoc ns mpoBepku ypoBHst o0ydueHHocTH YMETD

[IpoBepuTh, YTO U ABISACTCS ACHCTBUTEILHON YaCThIO aHAIMTHYCCKORQYHKIMK. BoccTaHOBHUTH
AHAJIUTUYECKYIO B OKPECTHOCTH Z, (yHKIIHIO f(Z) 10 U3BECTHOW AeicTBUTENbHON YacTu U 1

suavenmio f(z,) u=x>—y*+x, f(0)=0.

. Bompoc nnst mpoBepku yposast o0yuennoctu YMETD

2
—-x+2
Berauciants J‘% dx .
x"+10x° +9

—0

. Bompoc (3amaua/3amanne) mis npoBepku ypoBHst o0ydennoctd BJIAJIEThH

OlepaIMOHHBIM METOIOM pelnTh 3a1ady Komm Y +Yy=6e™", y(O) =3, y'(O) =1.

..............................................................................................

CocTaBUTEIND JI.T'. Cémunna

(moxmuce)

3aBenyrommii kadempoii/

HadYaJIbHUK OTACIICHUSI B.K. AptembeB

«

»

(moxmuce)

20 .




Kpurepuu u mkajaa oneHuBaHUsA

Ouenka Kputepuu onenkn
OTiinyHO CTyneHT H0KEH:
36-40 - IPOJAEMOHCTPHPOBATH TITYOOKOE U IPOYHOE YCBOCHHUE 3HAHUI

IIPOrpaMMHOT0 MaTepuaa;

- CYEPIBIBAIOILE, I0CIIEA0BATENILHO, TPAMOTHO M JIOTUYECKH CTPOIHO
U3JIOKUTh TEOPETUUECKUN MaTepua,

- IPaBUIILHO (POPMYIIMPOBATH OIIPEICIICHHS,

- IPOJIEMOHCTPUPOBATH YMEHUS CAaMOCTOSITENIbHOM paboTHI €

JUTEPATYPOU;
- YMETh CJIeJIaTh BBIBO/IBI [10 U3J1araéMOMY MaTepualy.

Xoporo CTyneHT H0KEeH:

30-35 - MPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHKE TIPOTPAMMHOTO
MaTepuana;

- IPOJAEMOHCTPHUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKHUX ITOHSATUH;
JIOCTaTOYHO MOCIEN0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb CJIeJIaTh JOCTaTOUYHO 0OOCHOBAHHbBIE BBIBObI M0 M3JIaraeMOMY

Marepuany.
VY 10BIIETBOPUTEITHHO CTylIeHT NOJIKEH:
24-29 - MPOJEMOHCTPUPOBATH 00IIee 3HAHNE N3yIaeMOTO MaTepHraa;

- IOKa3aTh 0011ee BIIaJIeHNE TOHATUHHBIM anmnapaTroM JUCITUTIINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU M3JIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IPOrpaMMoil yueOHyIo
JUTEpaTypy.

HeynosnerBoputensHo | CTyIeHT IEMOHCTPUPYET:

23 ¥ MeHblIIe - HE3HAHUE 3HAYUTEILHON YaCTH MPOTPAMMHOTO MaTepHaa;

- HE BJIa/IeHUE TIOHATUHHBIM alapaToM JAUCUUIUIMHBI;

- CYILLIECTBEHHBIE OMUOKY MPU U3JI0KEHUU Y4eOHOTO MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOid
U3JIaraeMoro BOIPOCa;

- HEYMEHHUE JIeJIaTh BBIBOJIBI 110 M3J1araéMoMy MaTepuay.

[Ikayra orleHUBaHUS 32 KaXKJIbIH AJIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: Ka) bl BOIIPOC OolleHnBaeTcs B 10
0aJIoB.



dopma 1J151 BONPOCOB K 3a4eTy

MUHHUCTEPCTBO HAYKHU U BBICHUIETO OBPA3OBAHHNSA POCCUNCKOU ®EJEPAILU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCcUTET « MUD U »

OOHMHCKMII MHCTUTYT aTOMHO 3HePreTUKN ~

dpwman dereparbHOrO rocyjapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs

«Ha1monaibHBIV McCIIeq0BaTeIbCKN sepHbt yHuBepcuTteT « M DVI»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicuieit MaTeMaTHKH

Hanpasnenue 14.05.02 AToMHbI€ CTAHIMH: POEKTHPOBAaHNE, IKCILIYaTAUs H

HHKMHUPUHT

O6pazoBarenpHas
mporpamMmma

JucuunnuHa Teopus pyHKIMIT KOMILIEKCHOT0 IEPEMEHHOI0

10.

11.
12.

13.

14.

BOITPOCHI K 3AYETY

KomnuiekcHeie uncna, 1eUCTBUS C HUIMH, MOJTyJIb, QT YMEHT.
Tpuronomerpudeckasi popMa 3arucu KOMILUIEKCHOTO YHCTIa.

PacummpenHas KOMIIIEKCHAsI TNIOCKOCTb.

CaolicTBa MOIYJISl U apryMEHTa KOMIUIEKCHOTO uncna. @opmynsl Myaspa.

®dopmyia Ditnepa U CAeACTBTHSA U3 HEE. DIIeMeHTapHbIe QYHKIIMU Sin(z), cos(z), tg(z), sh(z),
ch(z),Ln(z),Arcsin(z),Arccos(z)) .

Jubdepenuupyemoctsh GyHKIIMH KOMILUIEKCHOTO MIEPEMEHHOTO.
VYcenosus Komm-Pumana.

[IpocTeiimme cBOMCTBA aHAMUTHYSCKUX (QYHKIHHI. [ €OMETpUYECKU CMBICI TPOU3BOIHOM.
AHAIUTUYHOCTD IEMEHTAPHBIX (PYHKITUH.

WuTerpan oT KOMIUIEKCHOM (PYHKIIMU MO KOMILIEKCHOU nepemMeHHoi. CBOMCTBa HHTErPaIoB.
Wurerpanbaas reopema Komm. UnTterpansnas gopmyna Korm.
CrnenctBus U3 uHTErpaibHou opmynsl Komru.

Psinibr koMImieKCHBIX uncesn. AOCOMOTHAS CXOAUMOCTh. [Ipu3Haku cxonumoctu. Psb
aHanutudeckux ¢pyHkuui. CreneHnsie paasl. Teopema AGens. Paguyc cxogumoctu. Pss
Tetinopa. ITorsTre 00 aHATUTHYESCKOM MPOJAOTKCHHIH.

Psaner Jlopana. M3onupoBanHbie 0cOObIE TOUKH, X Kilaccudukaius. Ycrpanumas ocobdas
TOYKa, MOJIIOC, CYIIECTECTBEHHO 0c00ast TOUKA.

Brrder B n3011poBaHHOM 0c000# Touke. Berdncnenne Bpryera B MoJIF0CaX U CYIIECTBEHHO
0co0bIX TouKax. OCHOBHAas TeOpeMa TEOPUH BHIYETOB.

Briuncnenue onpeneneHHbIX HHTErPAJIOB € MOMOINIBIO0 TeopruH BeiueToB. Jlemma JKopaana.
[Ipeo6pazoBanue Jlamnaca. O6xacts cxogumoctu. [IpeobpazoBanue Jlammnaca seMeHTapHBIX
GyHKIUH.

CgoiicTBa mpeoOpazoBanus Jlamnnaca (JMHEHHOCTH, TEOPEMBI IOJ00US, 3aNa3/IbIBaHuUs,
muddepeHIpOBaHUS OPUTHHANA, UHTETPHUPOBAHUE OPUTHUHANA, TPEOOpa30BaHNE CBEPTKH,
muddepeHIpoBaHe U UHTETPUPOBAHKIE U300paKEHHS, TEOpEMa CMEIICHHU).

Oo6patHoe npeoOpazoBanue Jlamnaca (uHTErpan MennuHa).
[Tpumenenne nmpeodpazoBanus Jlamnaca K pereHuIo

10



JuddepeHnnanbHbIX 1 HHTETPATIBHBIX YPABHEHUH.
15. Kondopmusie oTobOpakenus. Teopema 0 HECOOXOIUMBIX U
JlOCTaTOYHBIX YCIOBHUAX KOH(POPMHOCTH.
[TpuHIIMT COOTBETCTBUA I'paHULl. [I[pUHINIT CUMMETPHH.
Teopema Pumana.
16. OToOpaxkeHHs 1eNIoi TMHEHHON (YHKIMEH, CTeneHHON (QyHKIueH, w=exp(z).
17. IpoOHo-nuHeiHast pyHKus, e€ cBOICTBA.
18. ®ynkmus XKykoBckoro, e€ cBoiicTBa

11
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OdopMiieHre KOMILIEKTA 3aIaHU IJISI KOHTPOJIbHOM PadoThl

MUHHUCTEPCTBO HAYKHU U BBICHUIETO OBPA3OBAHHNSA POCCUNCKOU ®EJEPAILU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICUIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCcUTET « MUD U »

OOHMHCKUM MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dwman denepanbHOTo rocyapCcTBeHHOTO aBTOHOMHOI0 00pa3oBaTeIbHOIO yUpeX/IeH s BBICIIIEro 00pa3oBaHMs
«Ha1monaIbHBIV McCIIeq0BaTeIbcKNUI sSepHb YyHuBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicuieit MaTeMaTHKH

Hamnpasnenne 14.05.02 AToMHBIE CTAHIMH: POEKTHPOBAaHNE, IKCIIYaTAlUs U
UHKUHUPUHT

O6pazoBarenpHas

IporpaMmma

JucuunnuHa Teopust pyHKIMIT KOMIIEKCHOTO IEPEMEHHOTI0

KoMmiekT 3a1aHuil 1Jisi KOHTPOJIbHOM padoTsI 1

Bapuanr 1.
H 2
Boruncnuts Z = %(2 Oasa).
1+

Haiitu Bce 3HaueHus kopHa 3/—16 . (3 OGamna).
Jokaszatb, uto ¢pyakuus U(X) = (¥ +e77)sin X MoxeT ObITh BEMIECTBEHHOM YaCThI0 AaHATMTHYECKOM
(GYHKIMU ¥ BOCCTAHOBHUTH 3Ty pyHKIMi0. (3 Oamia).

—i)?
Berancints €%, (3 Ganna).
Bbrauciute uHTErpas ot GyHKIIUH KOMILICKCHOTO IIEPEMEHHOTO 0 33JaAHHOM KPUBOM

Ilm z%dz, AB —ompesox npamoii, 2, =0, z, =1-1.(3 Oamwra).
AB

HaiiTi paguyc cXoAMMOCTH CTETIEHHOTO psia iwzn . (3 6Gamma).
= (3-1)

Paznoxwuts B psin JlopaHa 1o creneHsam Z GyHKIu W = Wl(z—Z)

B KoJiblle 1< |Z| <2.(3 6amra).

Bapuanr 2

Boruucnuts zZ = LZ)Z(Z Oamna).

(i+1)

Haiitu Bce 3HaueHust KOpHS 3 . (3 Oamra).

—1+i/3
2

Jloka3atb, 4to QyHKIHs V(X) = 2XY+ X MOXET ObITh MHUMOH YacThIO aHATUTHYECKOH (QYHKIIH U
BOCCTaHOBHTB 3Ty QyHKIHI0. (3 Oamna).

2
Beruncints €%, (3 Ganna).

12



Bbraucnute uHTErpalt ot GyHKIUH KOMIIJIEKCHOTO IEPEMEHHOT0 0 33JJaHHOM KPUBOU
'|.z|z|dz, L:|Z|=1 Imz>0. (3 Gauna).

L
2

HaiiTu paguyc cxoaMMOCTH CTETIEHHOTO pslia Z— . (3 Oamna).
n=1 (4 3 )
1
Paznoxuts B psin Jlopana rmo creneHsM Z GyHKIUIO W = PERRP-
7" -1-

B KOJIbIIE 3 < |Z| . (3 Gamna).

Bapuanr 3

Beraucnuts z = L]Z-) +(1—2i)%.(2 Gamna).
I+

HaifTu ce 3Hauenns kopus 3/1. (3 Gawna).
Jloka3atk, uto GyHKIMS U(X) = X* — Y + X MOXKeET OBITh BEIIECTBEHHOH YaCThIO AHATUTHYECKOM
(GYHKIIMU ¥ BOCCTAHOBUTD 3Ty pyHKIHMi0. (3 Oamia).

Berauciuts Sin( % +2i). (3 Gamna).

Bbraucnute MHTErpat oT GYHKIIUH KOMITJIEKCHOTO TIEPEMEHHOTO TI0 33JJaHHOW KPUBOU
j(z)zdz, AB:y=x*, z,=0, z,=1+i.(3 Gauna).

AB
2. n+5

Haiitu pagnyc cXoquMOCTH CTENIEHHOTO psia ZWZ" . (3 Gamna).
n=1 =1
1
Paznoxute B psan Jlopana no creneHsM Z GyHKIUIO W = PR
z°-7—-

B KOJIBIIE |Z| <1. (3 bamna).

Bapuanr 4

Beruuciauts z —( 2)° (2 6amna).

(i+1)°
Haiitu Bce 3HaueHUsT KOpHS 3i. (3 Gamna).

Jlokazathb, 4to GyHKIHs V(X) =€* COSY MOKeT ObITh MHUMOMW YacThIO AHATUTHYECKOU (QYHKIMH 1

BOCCTaHOBHTSH 3Ty QyHKIH0. (3 Oasia).
Boraucnute LN(=1+1). (3 Gamna).

BoI4ucanTh HHTErpat OT GYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO M0 331aHHON KPHUBOW
J.(Zz +72+1)dz, L:—ompesoxnpamoii, 7, =12, =1—1. (3 Gaura).

Haiitu pagnyc cXoIMMOCTH CTENIEHHOTO psija Z 2+ )Zn ". (3 Gamna).
n=1
1
Paznoxuts B psj Jlopana o crenensaM Z QyHKIU0O W = PO
" — 21—

B KoJiblle 1< |Z| < 3. (3 Gamra).

Bapuanr 5
@i+ +l)

Boruucnuts zZ = .(2 Ganna).

13



o s

Haiitu ce 3HaueHMs KOpHS 38i . (3 Oamra).

Jloka3zathk, uto QyHKIUSA U(X) = MOJKET OBITh BEIIECTBEHHOH YaCThI0 aHATUTUICCKOU (PYHKITUN

2
1 BOCCTAHOBUTH 3Ty QyHKIHI0. (3 Oamia).
Beranciuth Sh(2+%). (3 Gamna).

Bbraucnute MHTErpat ot GyHKIUH KOMITJIEKCHOTO IIEPEMEHHOTO 0 3aJJaHHOW KPUBOU
J.|z|zdz, L:|zZ[=4, Rez>0. (3 Gamra).
L

. 0 4n + 5n
Haiitu pagnyc cXoIMMOCTH CTEIIEHHOTO psija ZWZ ". (3 Gamra).
n=1 =1
P JI z w= L
a3JI0KUTh B psall JlopaHa 1o creneHsM Z QyHKIHIO W = 7 27 8

B KOJIbIIE 2 < |Z| <4.(3 o6amna).

Bapuanr 6
Boraucautes Z = 2+3I +(1-2i)%.(2 6amna).
Haiitu Bce 3HaueHUsST KOPHS 4 _1_—2l\/§ . (3 6amma).

Jloka3aTh, uTo QyHKIUA V(X) = 2XY+ 2X MOKET ObITh MHUMOMW YaCThIO aHAJTUTHUCCKON (PYHKIIUH 1
BOCCTaHOBHTH 3Ty pyHKimo. (3 Oama).

Berancnuts 17 . (3 Gamna).
BbIuMCIUTE MHTETpat OT QYHKIMHE KOMILIEKCHOTO MEPEMEHHOTO T10 3aaHHOM KPHBOM

J.Im z%dz, L : —ompesox npamoii, 7, =0,2; =2+2i. (3 Gamna).

Haiitu paguyc cXoIMMOCTH CTEIIEHHOTO psija Z ". (3 Gamra).

n:l( - )n

1
Paznoxuts B psaa Jlopana no crenensM Z QyHKUU0 W = PR

B KOJIbIIE 3 < |Z| . (3 Gamna).

Bapuant 7

Brerauciauts 2z —( 2) (2 6amna).
i—

Haiitu ce 3HaueHus KOpHS 4/-16 . (3 Gamma).

Jloka3aTb, 9To QyHKIHS U(X) = Y —2XY MOXKET ObITh BEIIECTBEHHOW YaCThI0 aHATUTHYECKON (PYHKIIUH U
BOCCTaHOBHTH 9Ty (yHKImi0. (3 Gamna).

Borumciauts LN6. (3 Gamna).

Boruncnuthk uHTETpa oT (PYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO0 IO 33aHHOM KPUBOU

jzRedez, AB:|z|=1, Imz>0. (3 Gamna).

+n

Haititu paanyc CXOAUMOCTH CTCIICHHOTO psAda Z ( ) . (3 68.)'[.]'[8.).
n=1 -
1
Pa3noxuts B pAaa HopaHa 110 CTEIIECHAM Z (I)YHKL[I/IIO W= m
L —0Z+

14



B KOJIBIIE 2 < |Z| < 4. (3 oamra).
Bapuanr 8

Berunciauts Z = % +(1+2i)*.(2 Gamna).

1+i+/3
32

. (3 Gamna).

Haiitu Bce 3HaueHus KOpHS %

Jloka3zatk, uto dyHKims V(X) = X> — Yy — X MOKeT ObITh MHUMO# YaCThIO AaHATUTHYECKON (DYHKIINH 1
BOCCTaHOBHTH 3Ty pyHKIH0. (3 Oama).

Beranenmuts i¥'. (3 6amna).
Borauciauts HHTErpai 0T GYHKIIMHA KOMIDIEKCHOTO IIEPEMEHHOTO TI0 3aIaHHOM KPHBOi

'|.(22+1)dz, L: y=x% z,=0,z; =1+i. (3 6amna).
L

= n®+n

Haiitu pagmyc cXoIUMOCTH CTETIEHHOTO psija Z—_an” . (3 Gamna).
n=1 (2 + I)
1
Paznoxuts B psa Jlopana o crenenaM Z QyHKIu0 W = 7 5716
z° -5z +

B KOJIbIIE 2 < |Z| < 3. (3 Oamna).

Bapuanr 9

Borancnuts Z = L? +(2+3i)%.(2 6amna).

HaiiTu ce 3HaueHUs KOPHS 4 /% . (3 6amma).

Jlokasathb, 4to GyHKIHs U(X) =€ > COSX MOKET ObITh BEIIECTBEHHOW YaCThI0 AHATUTHICCKON (QyHKIIMH

M BOCCTAaHOBUTH 3Ty GyHKIui0. (3 Gamra).
Boranciute sh(2— 7). (3 Gamna).

BrruuciauTs uaTETpan oT PyHKIUHM KOMIUIEKCHOTO TMIEPEMEHHOTO 10 3aJaHHOM KPUBOM
[2l7dz, AB:|z|=1 Imz>0.(3 Ganna).
AB

. 0 2 _ i 2n
Haiitu paguyc cXo0IMMOCTH CTEIIEHHOTO psija Zuzn . (3 Gamma).

n
n=1

1
Paznoxuts B psin Jlopana o creneHsaM Z GyHKUUIO W = 77 5744

B KoJiblle 1< |Z| <4.(3 Gamra).

Bapuant 10
(2-1)

2
Boraucnuts Z = R +(2+1)%.(2 Gamra).

Haiitu Bce 3HaueHus1 KOpHs 3-8i . (3 Gamna).

Jlokazatk, uto dyHkmus V(X) = 3X*y —y® MokKeT 6bITh MHUMOI YaCTHIO AHATHTHIECKOH DYHKIUH 1
BOCCTaHOBHTB 3Ty QyHKIH0. (3 Oamna).

Boruucnuts Ln(\/§ +1). (3 Gamna).

Bbruucnute MHTErpat ot GyHKIIUH KOMITJIEKCHOTO IMEPEMEHHOT0 MO 33JJaHHOM KpUBOH

J.zEdz, L: |z=1 Rez=0, Imz>0.(3 6aura).
L

15



0
6. HaiiTi paanyc cX0IMMOCTH CTENIEHHOTO psija Z

7. Paznoxuts B psa Jlopana no creneHsM Z QyHKIHIO W =

&

ok~

n

2" . (3 Gamra).

n=1 1_i)n
1
22 +52+6

B KOJIbIIE 3 < |Z| . (3 Gamna).

Bapuanr 11.
Beruucnurs Z = %(2 Oaimna).
I+

Haiitu Bce 3Ha49enus kopHsa 3—16 . (3 Oamna).
Jokaszatb, uto ¢pyHkmus U(X) = (e¥ +e77)sin X MoXkeT ObITh BEMIECTBEHHOM YaCThI0 aHATMTHYECKOM
(GYHKIIMU ¥ BOCCTAHOBUTD 3Ty pyHKIHMi0. (3 Oamia).

i 2
Beraucruts €%, (3 Ganma).
BbIuMCIMTE MHTETpaI OT QYHKIMH KOMIUIEKCHOTO MEPEMEHHOTO 110 3a1aHHOM KPHBOM

Ilm 7°dz, AB—ompesox npsamoii, z,=0, z;=1-1i.(3 6ama).

S n(n+1
Haiitu pagmyc cXoIMMOCTH CTEMIEHHOTO psija Z (é iy ) ". (3 Gamna).
n=1 -
1
Paznoxurs B psia Jlopana no crenensam Z pyHKuo W= ————
(z-1)(z-2)

B KoJIbIle 1< |Z| < 2. (3 6amma).

Bapuanr 12
Borancnuts z = (i=2) .(2 6amna).
(i+1)°
Haiitu Bce 3HaueHUs KOpHS % 1+2|\/— (3 Gamma).

Jlokazatk, uto pyHKIuUs V(X) = 2XY+ X MOKET ObITh MHUMOU YacThIO aHATUTHYECKOW (QYHKIIUU U
BOCCTaHOBHTSH 3Ty pyHKm0. (3 Oama).

Beruncints €%, (3 Ganna).

Bbrauciute MHTErpai ot GYHKIUH KOMILICKCHOTO MIEPEMEHHOT0 10 33JJaHHOW KPUBOU

Iz|z|dz, L:|Z|=1 Imz>0. (3 Gamna).

L

. = n’
HaiiTi pagnyc cXoAUMOCTH CTETIEHHOTO psia Z 4 3 ) ". (3 Gamna).
n=1
1
Pasnoxuts B psaa Jlopana no crenensm Z QyHKIUIO W = P—
1" —17—

B KOJIbIE 3 < |Z| . (3 Gamna).

Bapuant 13
Beruncnuth Z —( i) +(1-2i)%.(2 Gamna).
i+

Haiitu ce 3HaueHMs1 KOpHS 3. (3 Oamra).
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Jloka3atk, uto GyHKIMS U(X) = X* — Y + X MOXKET OBITh BEIIECTBEHHOH YaCThIO AHATUTHYECKOH
(GYHKIIMU ¥ BOCCTAHOBUTD 3Ty pyHKIMi0. (3 Oamia).

Berauciuts Sin( % +2i). (3 6amna).

Bbraucnute uHTErpalt ot GyHKIUH KOMITJIEKCHOTO ITEPEMEHHOT0 0 33JJaHHOM KPUBOU
j(z)zdz, AB:y=x*, z,=0, z,=1+i.(3 Gauna).

AB

. = N+5
Haiitu pagnyc cXoIMMOCTH CTENIEHHOTO psija Z—_nzn . (3 6amna).
n=1 (2 - I)
1
Paznoxuts B psin Jlopana rmo crenensM Z GyHKIUIO W = PR
7°-7-

B KOJIbIIE |Z| <1. (3 Oamna).

Bapuant 14
(i-2)°
(i+1)°

Haiftu Bee 3Hauenns kopus 3/i . (3 Gamna).

.(2 6amna).

Brauciaute 72 =

JTokaszath, uto GyHKIHs V(X) =e" COSY MOXKeT ObITh MHUMOM YaCThIO aHATUTHYECKON (DYHKIHMH 1

BOCCTaHOBHTH 3Ty pyHKIm0. (3 Oama).
Borancnuts LN(=1+1). (3 6amna).

BoruuciauTs uHTErpan oT PyHKIMH KOMIIJIEKCHOTO TTIEPEMEHHOTO 110 33aJaHHOW KpUBOU
J.(Zz +72+1)dz, L:—ompesoxnpamoii, 7, =12, =1—1i. (3 Gamwra).
L

Haiit paguyc cXoIMMOCTH CTEMIEHHOTO psijia Z—nz” . (3 Gamma).

n®+n
=\ 2
n=1 (2 + I)
1
Paznoxuts B psan Jlopana no creneHsM Z GyHKIHIO W = 7 07 3
722 -2z-

B KoJibIle 1< |Z| < 3. (3 Gamma).

Bapumanr 15
(i+1)°

Boeruucnuts Z = (2 6amna).

Haiitu ce 3HaYeHHS KOPHS 3/8i . (3 Gamna).

X
Jlokazatk, uto pyHKIus U(X) = —
X +y

U BOCCTaHOBUTS 3Ty yHKImo0. (3 Oamna).

MOJKET OBITH BEIIECTBEHHOM YaCThIO aHAJIMTHYCCKOM Q)YHKHI/II/I

Brruuciauth sh(2+%). (3 Gamna).

Berauciaute I/IHTeraJ'I oT (bYHKI_[I/II/I KOMIIJICKCHOT'O HepeMeHHOFO 110 33.,[[3.HHOI\/’I KpI/IBOI\/’I
J.|z|zdz, L:|zZ[=4, Rez>0. (3 Gamna).
L

. 0 4n + 5n
Haittu paguyc cXoauMOCTH CTENEHHOTO psifia ZWZ ". (3 Gamna).
n=1 -1
1
Paznoxuts B psan JlopaHa o creneHsam Z GyHKIUIO W = PERRE
1" — 21—
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B KOJIBIIE 2 < |Z| < 4. (3 oamra).

Bapuant 16
2+3i

+(1-2i)%.(2 6amna).

1-i/3

Haiitu Bce 3HaueHUS KOPHS 4 — (3 Gamma).

Bruuciute Z =

Jloka3zath, uto QyHKIUsS V(X) = 2XY+ 2X MOKET ObITh MHUMOUW YaCThI0 aHATUTHYECKON (PYHKIIUU U
BOCCTaHOBHTH 3Ty pyHKIH0. (3 Oama).

Beranciuts 12 . (3 6amna).

BrruucnanTes uaTErpan ot PyHKIUKM KOMITJIEKCHOTO TIEPEMEHHOTO 110 33JJaHHOW KpUBOU

J.Im 2°%dz, L :—ompesox npsamoii, z,=0,2;, =2+2i. (3 6amna).
L

0 5
. n"+n
Haiitu pagmyc cXoIMMOCTH CTEMIEHHOTO psija Z —2". (3 Ganna).
n=1 (4 - I)
1
Paznoxuts B psa Jlopana no creneHsM Z QyHKUUO W = PRy
z°-7-

B KOJIbIIE 3 < |Z| . (3 6amna).

Bapuanr 17

H 2
Borancnuts Z = (i 21) (2 6amna).

Haiitu ce 3nauenus kopHa —16 . (3 Gamra).
Jloka3aTh, uTo GyHKIUA U(X) = Y — 2XY MOXKET OBITh BEIICCTBCHHON YaCThI0 aHATMTUICCKOW PYHKITUU U

BOCCTaHOBHTH 3Ty pyHKim0. (3 Oama).
Borumciauts LN6. (3 Gama).
Bbraucnute MHTErpat oT GYHKIUH KOMITICKCHOTO IMIEPEMEHHOTO 10 33JJaHHOW KPUBOW

[zRez’dz, AB:|z|=1, Imz>0.(3 Gauna).
AB

0 2

. n-+n
Hatitu pagnyc CXOAMMOCTH CTCIICHHOI'O pAda Z (3 -)n 7", (3 6aJ'IJ'Ia).
n=1 =1
1
Paznoxuts B paa HopaHa II0 CTCHCHAM Z (1)YHKLII/IIO W= m
" —0Z+

B KOJIbIIE 2 < |Z| <4.(3 6amna).

Bapuant 18

Beruncnuts Z = % +(1+2i)%.(2 6amna).
|

1+i+/3
32
Jlokasath, uTo pyHKIHA V(X) = X — y? — X MOKeT ObITh MHUMOI! YaCTHIO0 aHATUTHYECKOH QYHKINK 1

BOCCTaHOBHTB 3Ty QyHKIH0. (3 Oamna).
Boruncnuts i¥. (3 6amna).

Haiitu Bce 3HaueHus1 KOpHS % . (3 6Gamma).
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Bbraucnute uHTErpalt ot GyHKIUH KOMIIJIEKCHOTO IEPEMEHHOT0 0 33JJaHHOM KPUBOU
'[(22 +1)dz, L: y=x° 2z,=0,z, =1+i. (3 6amna).
L

© 2
. n-+n
HaiiTu paguyc cXxoAUMMOCTH CTETIEHHOTO psAja Z—_ann . (3 Oamna).
= (2+1)
1
Paznoxuts B psin JlopaHa o creneHsam Z GyHKIUIO W = PER——
z°-5z+

B KOJIbIIE 2 < |Z| < 3. (3 Gamna).

Bapuant 19
(i-3)

Beranennts Z = ~——— + (2 +3i)%.(2 6amma).

-1
N 1
Haiitu ce 3HaueHus KOpHS 4 T (3 Gamma).

JTokaszatb, uto GyHKIHs U(X) =€’ COSX MOXKET ObITh BEIIECTBEHHOM YaCThI0 aHATMTHYECKON (QYHKIIUH

M BOCCTAHOBUTH 3Ty QyHKIui0. (3 Gamra).
Boruncnute sh(2— 7). (3 Gamna).

Bbraucnute MHTErpat oT GYHKIIUH KOMITJIEKCHOTO TMIEPEMEHHOTO TI0 33JJaHHOW KPUBOU
jz|z|dz, AB:|z|=1, Imz>0. (3 6amra).
AB

. 0 2 _ i 2n
Haiitu paguyc cXoIMMOCTH CTEMIEHHOTO psija Z#Z" . (3 Gamma).
n=1

1
Paznoxuts B psin Jlopana no creneHsM Z GQyHKIUIO W = —z R —

B KoJIbIle 1< |Z| <4. (3 6amra).

Bapuant 20
(2-1)

2
Boraucnuts Z = R +(2+1)%.(2 Gamra).

Haiitu Bce 3HaueHUsT KOpHS 3-8i. (3 Gamna).

Jlokasath, uTo PyHKIHA V(X) = 3X*Y — y° MOXKeT 6BITH MHMMO¥ 9aCThIO AHAIMTHYECKOH QyHKIIMH 1
BOCCTaHOBHTSH 3Ty QyHKIH0. (3 Oasmia).

Beruncinuth Ln(\/é +i). (3 6amma).

Bbrauciute uHTErpat oT GYHKIUH KOMILICKCHOTO MIEPEMEHHOTO 10 33JJaHHOW KPUBOU

[2202, L: |z/=1 Rez=0, Imz>0.(3 Gamna).

L

e} n
Haiitn paguyc cXxoquMOCTH CTENEHHOTO psifa Z ) z". (3 Gamna).
1 L=
1
Pasnoxuts B psaa Jlopana no crenensm Z QyHKIUO W = S E—
2°+52+6

B KOJIbIE 3 < |Z| . (3 Gamna).
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0) KpuTepHUU OLIECHUBAHUS KOMIIETECHIINH (pe3yabTaToOB):

KOHTpOJ’IbHaSI pa60Ta CUHTACTCA BI)IHO.HHGHHOf/'I, CCJIU MPAaBUJIBHO PCIICHbI KaK MUHHUMYM 4 3aJa4u

(momydeno 15 6ayioB U BhILIE).
B) ONMCAHUE IIKaJIbl OLIEHUBAHUS:
Bce pelenHble 3a1aHus B KaX10M BapUaHTe CyMMapHO olieHHBaroTcd 30 OamiaMu: Kaxa0e U3 IEpBbIX

IITH 3aJJaHUK OLiCHUBaeTC B 4 0aJlJIOB, OCICAHUE IBE — S5 0aJlIoB.

¢ 0 mo 14 6amioB

Ouenka Kpurepuu ouenkun

OT1iinyHO Cymma OaioB pelleHHBIX 3a7a4
¢ 25 no 30 GamoB

Xoporio Cymma 0anioB pellieHHBIX 3a7a4
¢ 19 no 24 Gannos

Y 10BAETBOPUTEITHHO CymMa 0aiioB pereHHbIX 3a/1a4
c 15 no 18 GamyoB

HeynosnerBopurensho | Cymma 6ajioB perieHHbIX 3a/1a4
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OdopMiieHre KOMILIEKTA 32IaHUH VIS KOHTPOJIbHOM PadoThI

MUHHUCTEPCTBO HAYKHU U BBICHUIETO OBPA3OBAHHNSA POCCUNCKOU ®EJEPAILU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/JAEHUE BBICIIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCcUTET « MUD U »

OOHMHCKMII MHCTUTYT aTOMHO 3HePreTUKN ~

dpwman dereparbHOrO rocyjapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaIbHBIV McCIIeq0BaTeIbcKNUI sSepHb YyHuBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicuieit MaTeMaTHKH

Hamnpasnenne 14.05.02 AToMHBIE CTAHIMH: POEKTHPOBAaHNE, IKCIIYaTAlUs U
UHKUHUPUHT

O6pazoBarenpHas

IporpaMmma

JucuunnuHa Teopust pyHKIMIT KOMIIEKCHOTO IEPEMEHHOTI0

KoMmuiekT 3a1aHuil 1J1sl KOHTPOJIbHOM PadoTHI 2

Bapmanr 1.
(cosz? —1)dz
1.B a 56 ) ————— (56 ,

BIYUCITUTh UHTETPAJIBI. Q). §Z‘ e Z(Z iy , (5 6amoB), 0). § 3 (5 6amoB)

2z

dt - X+ 2)dx

B). —, (5 6ayuos), 1). |-————, (5 OayuIOB),

!2+\/§smt Ix +10x?

2. OnepanoHHBIM METOJIOM PeluTh 3a1ady Komu y'+y =6e™", y(0) =3, y'(0) =1. (5 6annoB).

X=X+3y+2
3. Pemute cucremy ; X(0) =-1, y(0) = 2.(5 6am10B).

y=x-y+1’

Bapuanr 2

1

2dz (e +1)dz

22(z-1)’

1. BBIYUCIUT HHTETPATIBL: Q). § s , (5 6amnoB), 0). § , (5 6am0B),
z i Z

, (5 6amnos), ). I 5 (5 6aos),

2z dt
B).
)L@sint—

2. OnepaIMoHHBIM METOI0M pemuTh 3agauy Komm y''+y'=t* +2t, y(0) =0, y'(0) = —2. (5 6amnos).

1)

X=X+4y

y=2X-Yy+ 9; x(0) =1, y(0) = 0.(5 6anos).

3. Pemute cucremy {

Bapuanr 3

(2—2% +3z2°%)dz
2105 47°

. dz
1. BbruncnuTh UHTErpaibl: a

). §zi=l.5ﬁ (5 6amoB), 0). §

, (5 6amoB),
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, (5 6ammoB), r). IO(—:L)‘l(;)Z, (5 6ammoB),

2z
dt
B).
! 4++/15sint

2. OnepanuoHHBIM METOIOM PelnTh 3aaady Komm y'—y'=t*, y(0) =0, y'(0) =1. (5 6amioB).

X=-X+3y+1
3. Pemute cucremy ) ; X(0) =1, y(0) = 2.(5 6amios).
y=X+y
Bapuanr 4
H 3
1. BeIuucnuTh MHTETpasbl:  a). § M, (5 6aoB), 0). § sin 2°dz (5 0asIoB),
1< z(z + 2i) 1=21—cos
B). j , (5 6a10B), T). f . fx . , (5 6awo),
6+\/_S|nt < (X* +4)°(x° +16)

2. OnepalMOHHBIM METOI0M pemuTh 3amady Komm y'—y = cos3t, y(0) =1, y'(0) =1. (5 6amroB).

X=X+2y+1

3. Pemute cucremy { ) ; X(0) =0, y(0) =1.(5 6ammos).
y=4x-y

Bapuanr 5
_ 2 3
1. BoIuucnuth MHTETpasl:  a). § 405 endz (5 6amoB), 0). § -2z +?2’Z 2+4Z )dz , (5 6amoB),
z- Si z
2z
dt dx

B). —, (5 6amnos), r). |-———, (5 6amos),

! 4+Tsint I —x+1)?

2. OnepalnroHHBIM METOIOM pemuTh 3anady Komm y'+y'+y =7e*, y(0) =1, y'(0) = 4. (5 6amioB).

X =2X+5y
3. Pemute cucremy ; X(0) =1, y(0) =1.(5 6amoB).
y=X-2y+2

Bapuanr 6
z(sin z + 2)dz

(1—cosz?®)dz
, : LT M e JHe
=2 sin z

1. BBIYUCIIUTD HHTETPAJIBL: Q). ﬂ , (5 6amnoB), 0). ﬁz‘ , (5 6amoB),

2z +o0
dt dx
— (5 6amm08), 1). , (5 6amnos),
0. [ s gant & Gamon). 0 ;[o(x2+9)2(x2+4) (5 Ganzon)

2. OnepanmoHHBIM METOIOM periuTh 3aaauy Komm y'+y'-2y =-2(t +1), y(0) =1, y'(0) =1. (5 6amios).

X=-2X+5y+1
3. Pemute cucremy | | ; X(0) =0, y(0) = 2.(5 6ammos).
y=X+2y+1

Bapuanr 7

ze°dz ‘dz
2-1=3 gjn z

(3z* —2z° +5)dz

Z4

1. BbIUMCIUTh HHTETpAIIBL: Q). j , (5 6amoB), 0). f , (5 6amoB),
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2z
dt
B). , (5 6ayoB), T —, (5 6ammoB),
) !8—3ﬁsin > J.X +10x°

. OnepaliioHHBIM METOJIOM pemuTh 3aaauy Komu 2y''—y'=sin 3t, y(0) =2, y'(0) =1. (5 6amioB).

X=3X+Yy
. Pemmnte cucremy x(0) = 2, y(0) = 0.(5 6amion).
y=-5x-3y+ 2

Bapuanr 8
.1
2 (1—sin =)dz
. Beraucnuth uHTETpansl: a). ¢ 1M , (5 6amoB), 0). § — 2 (5 6amos),
2*4‘1 sin 27z |2|=3 z
dx

(5 6ay0B),

2z +90
dt
B). | ——=——, (5 6ayuioB), 1). :
!4—\/75|nt _[O(x2 +9)(x* +4)?
. OmepallmoHHEIM METOIOM peruTh 3a1auy Komm y'+2y'=2+¢e', y(0) =1, y'(0) = 2. (5 6annoB).
X=-2X+5y+ 1

. Pemmute cucremy { x(0) =0, y(0) = 2.(5 6amros).
y=X+2y+1

Bapuanr 9
(sin 3z + 2)dz
2°(z-7)

x*dx
————. (56 ;
)I 23— 2\/_ 2sint +3)? (5 Gaznon)

. OnepalioHHBIM METOIOM pemuTh 3aaauy Komu y''+Yy'=sht, y(0) =2, y'(0) =1. (5 6amoB).

(e* 1)dz

. Berancnute uHTETpasl: ). ﬁ 4 , (5 6ammoB), 0). ﬁz‘ 1 , (5 6amoB),
2

, (5 6ammoB), r). I

X=-2X+6Yy+ 1
. Pemmute cucremy x(0) =0, y(0) =1.(5 6ammos).
y=2Xx+2

Bapuant 10
(e +1)dz
2(z-1)

+00 2
(5 6ammoB), T). J‘%, (5 6amoB),

(z® —3z% +1)dz
2z°

. Boraucnute uHTErpaisl:  a). ﬂ ‘ , (5 6amnoB), 0). ﬁﬂ*l , (5 6amoB),

2z
dt
B). | ———,
! J3sint—2
. OnepanoHHBIM METOJIOM pemuTh 3anady Komm y''+2Yy'= sin %, y(0) =-2, y'(0) = 4. (5 6amnoB).

X=2X+3y+ 1
. Pemmute cucremy x(0) = -1, y(0) = 0.(5 6amoB).
y=4Xx— 2y

Bapuanr 11.
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(cosz? —1)dz
1. BbIuuciuth MHTETpasibl: Q). § s Z(Z iy , (5 6amioB), 0). f - (5 6amnoB),
2z
t - X+ 2)dx
B). , (5 6ammos), r). | ———"—, (5 6ayioB),
!2+\/§sint Ix +10x?

2. OnepanoOHHBIM METOIOM pemuTh 3a1a4y Komu y'+y =6e™", y(0) =3, y'(0) =1. (5 6annos).
X=X+3y+2

Y xoyil’ : x(0) = -1, y(0) = 2.(5 6amos).

3. Pemute cucremy {

Bapuanr 12
1
1. BeIuucnuTh MHTETpasbl: Q). 2dz , (5 6amoB), 0). w , (5 6amoB),
|z-1-i]=1.25 7 (Z 1)
2z
dt dx

B). (5 6amwioB), r). |———, (5 6aioB),

! J3sint - I +1)°

2. OnepanoHHBIM METOIOM PelnTh 3a1ady Komm y'+y'=t* +2t, y(0) =0, y'(0) = -2. (5 6amioB).

X=X+4y
3. Pemute cucremy ; X(0) =1, y(0) =0.(5 6ammos).
y=2Xx-y+9
Bapuanr 13
2 3
1. Beruucnuth MHTETpasl:  a). § dz , (5 6amoB), 0). § (2-2 +332 )dz , (5 6amoB),
z-i|=15 Z(Z 4) |z|=0.5 47
)d

, (5 6amoB), r). J‘(X—14))Z, (5 6a0B),

2z
dt
B).
! 4++/15sint
2. OnepannoHHBIM METOIOM pemnTh 3anady Komm y'—y'=t*, y(0) =0, y'(0) =1. (5 6amioB).
X=-X+3y+1

3. Pemute cucremy { .
y=X+Yy

; X(0) =1, y(0) = 2.(5 6amioB).

Bapuanrt 14

(2+sin z)dz
z(z+2i)

¢ dx
B J'6+\/_S|nt (5 Gannoz). ). _[o(x2 +4)%(x? +16) '

2. OnepanoHHBIM METOI0M periuTh 3aaauy Komm y'—y = cos3t, y(0) =1, y'(0) =1. (5 6amioBs).

H 3
1. BBIYUCIIUTH HHTETPAJIBL: Q). § - , (5 6amnoB), 6). § sin z°dz

, (5 6amoB),
l2=21—cos z

(5 6amoB),

x—x+2y+1

3. Pemute cucremy {
y=4x-y

x(0) =0, y(0) =1.(5 6ammos).

Bapmuant 15

e‘dz ‘dz
7-3|= 055|n

(1-2z+3z2° +42%)dz
22°

1. BbIUMCIUTh HHTETpAIIBL: Q). § , (5 6amnoB), 0). § , (5 6amoB),
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2r +00
dt dx
B). | ———, (5 6amoB), r). | ————, (5 6amioB),
£4+\/73int _[()(XZ—X+1)2

. OnepaloOHHEIM METOIOM peIuTh 3a1auy Komm y'+y'+y = 7e*, y(0) =1, y'(0) = 4. (5 6amioB).
X =2X+5y

. Pemmute cucremy ; X(0) =1, y(0) =1.(5 6amoB).
y=X-2y+2

Bapuant 16

z(sin z + 2)dz (1—cosz?®)dz

. Beruriciautes uHTErpaNbl: a). ¢ 5 - , (5 6amoB), 0). § , (5 6aymoB),
2—5‘=2 Sin z l2l=2
2z +90
dt dx
B). | ————, (5 6ay1oB), I). , (5 6annoB),
)IS 3sin't ( ) 7) _J;(x2+9)2(x2+4) ( )
. OnepaliioHHBIM METOJIOM pemuTh 3a1auy Kommn y''+y'-2y =-2(t+1), y(0) =1, y'(0) =1. (5 6amoB).
X=-2X+5y+ 1
. Pemmute cucremy x(0) =0, y(0) = 2.(5 6ammos).
y=X+2y+1

Bapuanr 17
z* —27° +5)dz

Z4

. Berancnute uHTETpasl: ). § ze’dz , (5 6amoB), 0). §M*l (3 , (5 6amoB),

l-1=3 sin z

2z
dt
B). 5 0amnoB), T —, 5 6annos),
)£8—3ﬁsin { » 0 J.X +10x° ( )

. OnepalioHHBIM METOIOM pemuTh 3aaauy Kommu 2y'—y'=sin 3t, y(0) =2, y'(0) =1. (5 6amioB).

X=3X+Yy
. Pemmute cucremy x(0) = 2, y(0) = 0.(5 6ammos).
y=-5x-3y+ 2

Bapuanrt 18
.1
) (1—sin =)dz
. Boruucnute uaTerpansl. a). ¢ 1M , (5 6ammoB), 0). § — 2 (5 6amos),
27‘=g sin 27z |2=3 z
dx

(5 6ai0B),

2z +90
dt
B). | ————, (5 6ayuioB), 1). :
!4—\/75|nt _[O(x2+9)(x2+4)2
. OnepamyoHHEIM METOIOM pernuTh 3agauy Komu y'+2y'=2+e', y(0) =1, y'(0) = 2. (5 6amnoB).
X=-2X+5y+ 1

. Pemmute cucremy { x(0) =0, y(0) = 2.(5 6ammos).
y=X+2y+1

Bapuant 19
(sin 3z + 2)dz
2°(z2-7)

Gad 1)dz

. Bbruucnuth uHTETpabl: ). iz 31 , (5 6amoB), 0). iZ\ 1 , (5 6amoB),
2
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B). J?L, (5 6ayoB), T). T( x“dx (5 6ayoB),

13— 2+/2sint X2 +3)%"
2. OnepaldOHHBIM METOIOM pemuTh 3amady Komm y''+y'=sht, y(0) =2, y'(0) =1. (5 6amwioB).

X=-2X+6y+1
; X(0) =0, y(0) =1.(5 6amios).

3. Pemute cucremy )
y=2x+2

Bapuant 20
z 3 2
1. Beruviciiuth MHTETpANBL: Q). § 4 w, (5 6amnos), 0). § (2732 4+1)dz , (5 6annos),
Z*E‘ﬂ z2(z-1) 2= 27
2z +0 2
dt (x* +1)dx
B). [-— (56amon), 1. |- P (5 6ammos),
!«/ﬁsmt—z L(X2+X+1)2

2. OmeparMoHHBIM METOIOM peluTh 3aaady Komm y''+2Yy'=sin %, y(0) =-2, y'(0) = 4. (5 6amioB).

X=2x+3y+1

3. Pemute cucremy ; X(0) =-1, y(0) =0.(5 6amnoB).
y=4x-2y

0) KpUTEpUHU OIICHUBAHUS KOMIIETEHITUH (pe3yIbTaTOB):
KonTtponbHas paboTa cunTaeTcs BHITOTHEHHOM, €CIIU TPABUIIBHO PEIICHBI KAK MUHUMYM 4 3a/1auu
(mosyueno 18 GaytoB U BHIIIIE).

B) OIMCAHUE TIKAJIbl OICHUBAHMUS:
Bce pemennbie 3aaHus B KaX/I0M BapuaHTe cyMMapHO olleHuBaroTcsl 30 Oamamu: KakJ10e U3 3aJaHuid
OlICHUBAeTcsa B 5 0aiioB.

Ounenka Kpurepum onenkn

OTan4yHO CymMma 0aJlsIoB peIIeHHBIX 3a71a4
¢ 25 no 30 6amioB

Xoporio CymMma 0aJlsIoB peIIeHHBIX 3a71a4
¢ 19 no 24 6amioB

Y 10BIETBOPUTEIBHO CymMma 0ajlyIoB peIIeHHBIX 3a1a4
¢ 15 mo 18 6amioB

HeynosaerBoputensho | CymMMa 0aJIJIOB pElICHHBIX 3a/1a4
¢ 0 mo 14 6amnoB
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