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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpamMme JuCIUIUIMHBL  «Teopuss (GYHKIUM KOMIUIEKCHOTO TIEPEMEHHOr0» H O00ecrednBacT
MIPOBEPKY OCBOCHHUS IUIAHUPYEMBIX pE3yJNbTaTOB OO0y4YeHMs] (KOMIETEHLUHUH M UX HWHAUKATOPOB)
MOCPEACTBOM MEPOIPHUITUI TEKYILIEH U MPOMEKYTOUYHOM aTTECTALMU 10 JUCUUILIUHE.

enn u 3aga4n poHIA2 OLIEHOYHBIX CPEACTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeGoBaHUsIM (defepatbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHjapTa.

Jliia nocTukeHus nocTaBieHHOM 1enu MoHA0M OIIEHOYHBIX CPeACTB Mo Aucuuruinie «Teopus
(YHKINU KOMITJIEKCHOTO MIEPEMEHHOT0Y PEIIAIOTCS CISYIOIINE 3a/1a4H:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MPEAYCMOTPEHHBIX B paMKaxX JaHHOUN AUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTLIINHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHUs 3afadam Oyayiied npodeccruoHalbHON
JIESITEIBHOCTH 4epe3 COBEPIICHCTBOBAHUE TPAJAMLMOHHBIX U BHEAPEHUE HMHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. IlepeyeHp IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHUs] 1O JAUCHHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1 B pesynvmame oceoenusa OIl odyuarowguiica 0onxicen 061a0enms Ce0yiouumu pe3yibmamamu
00yuenusn no oucyuniune:

Kon HaumenoBaHue Kon u HauMeHOBaHHE HHIMKATOPA NOCTUKEHH S

KOMIIeTEeHIIHH KOMIIETeHIIH U KOMIIeTeHIIHH

OIIK-1 Cnocoben 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIOJIb30BATh JTUCITUTUIMH B TPO(ECCHOHATILHOM IS TEIILHOCTH,
0a30BbIC 3HAHMS METO/Ibl MAaTEMAaTUUYECKOTO aHAJIM3a U MOJICJTUPOBAHHS,
€CTECTBCHHOHAYYHBIX | TEOPETUUYECKOTO M IKCIIEPUMEHTAILHOTO
JTUCIUATIIIMH B HCCIICI0BAHUS
npodecCHOHaNbHOM V-OIIK-1 YMeTh HCIOIh30BaTh OCHOBHBIC 3aKOHBI
ACATCIBHOCTH, €CTECTBEHHOHAYYHBIX JUCIHUILIIH B POPECCUOHATLHON
NPUMECHATH MCTOZbI JIeATeTLHOCTH, PUMEHSITh METOJIBI MAaTEMATHIECKOTO
MaTCMaTHICCKOTO aHaJIM3a U MOJICTTUPOBAHUS, TECOPETHUECKOTO H
aHajiusa 1 HKCIIEPUMEHTAIBLHOTO UCCIICIOBAHHUS
MOZCIMPOBAHHA, B-OIIK-1 BnageTs HaBbIKaMH UCIIOJIb30BaHUS OCHOBHBIX
TCOPCTHHCCKOTO 1 3aKOHOB €CTCCTBCHHOHAYYHBIX JUCIUTUINH B
IKCTICPUMCHTATILHOTO po)eCCHOHAIBHON JEATENHHOCTH, TPUMEHEHUS
MCCICAOBARHA METOJIOB MAaTEeMAaTUICCKOTO aHAIN3a U MOJICITUPOBAHUS,

TEOPETHYECKOTO M SKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS

ITK-1 Crocoben coznaBary | 3-IIK-1 3HaTh HEHUTpOHHO-(PU3MUECKHE MPOIECCHl B
TEOPETUYECKHE U peakropax, TIPOIIECCHI THJIPOIMHAMUKA u
MaTeMaTUYeCKue TEIJIOMAcCOlepeHoca B aKTHBHBIX  30HAX  WJIH
MOJICIIH, BO3JICHCTBHE HOHHU3UPYIOIIETO U3ITydeHUS Ha
OINMCHIBAIOLIIUE MaTepuaibl, YeIOBeKa U OOBEKThl OKPYKAIOLIEH cpelibl,
HENUTPOHHO- CUCTEMBI yueTa, KOHTPOJIS SIIEPHBIX MaTePHAIIOB
(puzmueckne V-IIK-1  Ymersp  co3maBarb  TEOPETHYECKHE U
NPONECCChI B MaTeMaTHYeCKHue MOJIETH B MPOQeCcCHOHANBHON 001acTh
peaxTopax, HpOUCCChl | B_TK-1 BnageTh HaBbIKaMHU pabOTHI C COBPEMEHHBIMH
THAPOMHAMUKH 1 pacUeTHBIMH ITPOTPAMMHBIMH CPEACTBAMHI
TEIIOMaccoIepeHoca
B aKTUBHBIX 30HAX
WJIM BO3JEUCTBHUE
MOHHU3UPYIOIIETO
U3ITy4eHUs Ha
MaTepHabl, 9eJIOBEKa
U OOBEKTHI
OKpYKarolleu Cpeibl,
CUCTEMBI yueTa,
KOHTPOJISI SIICPHBIX
MaTepUajoB

YKE-1 Criocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
WCIIOJIb30BaTh 3HAHUS | JIUCIUTUIMH, METOJIBI MATEMATHYECKOTO aHAIIN3a U
€CTECTBEHHOHAYYHBIX | MOJEIMPOBAHUS, TEOPETHUECKOTO U
JICITUTLINH, AKCIIEPUMEHTAIBLHOTO UCCIICIOBAaHUS
IPUMCHATH METO/IBI V-YKE-1 yMmeTs: HCNI0/Ib30BaTh MaTEMATUYECKHE
MaTEMaTHICCKOTO METO/IbI B TEXHUYECKHUX MPUIIOKEHUSIX, PACCUUTHIBATh
aHajn3a n OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTHKU CIy4aiHbIX
MOZCINPOBaHN, BEJIMYUH, PEIIaTh OCHOBHBIC 3a1a4 MaTEMAaTHIECKOU
TEOPETUYECKOT0 U




SKCIICPUMCHTAJIIbHOTO CTAaTUCTUKH,; pCIIATh TUIIOBBIC PACYCTHBIC 3a/1a4U

HCCIICI0OBAHNA B B-VKE-1 Brnagers: MeTogaMu MaTeMaTHYECKOTO aHAIN3a
IIOCTaBJICHHBIX ¥ MOJICITMPOBAHMS; METOIAMH PEIIICHUS 33714 aHAIH3a |
3afiaqax pacyera XapakTepUCTUK (PU3MUYECKUX CHCTEM,

OCHOBHBIMH IpueMaMH 00pabOTKH 3KCIIEPUMEHTAIbHBIX
JAHHBIX, METOIaMU PAOOTHI C MPUKIIATHBIMU
POrPaMMHBIMH NPOJTYKTaMHU

1.2. Dmanwt popmuposanus komnemenyuii ¢ npoyecce oceoenusn OIl

KOMIOHEHTBI KOMIIETEHIIMH, Kak NpPaBWIoO, (DOPMHUPYIOTCS TPU HMIYYECHUH HECKOJIBKHX
JUCLUHUILIMH, a TAaKK€ B HEMaJIOW CTENEHW B Ipolecce npoxoxzaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOy4aromerocsi. Bemonnenue u 3amura BKP sBasiorcs Bumom ydeOHOIM
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

Oranbl GopMUPOBAHUS KOMIICTCHIIUY B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBbIA STanm — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETCHIIMH, OCBaWBalOTCSI OCHOBHBIC Karteropuu, (opmupyroTcst O6a3oBbie ymeHUs. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (haKThl, METOIbI, TOHITHS, MPUHIIUIIBI U MPaBUJIa; peniaeT ydeOHble 3a1auu
1o o0Opasiy;
- OCHOBHOM »Tam — 3HAHMS, YMEHHUA, HaBBIKH, obOecreyuBaronie (HOpPMHUPOBAHHE KOMIIETECHIIUH,
3HAYUTENIbHO BO3PACTalOT, HO €Ie HE JOCTUTal0T HTOTOBBIX 3HadeHWil. Ha »Tom sTame cTynaeHT
OCBaMBaeT aHAJIUTHYECKHE MACHCTBHUS C MPEAMETHBIMH 3HAHMSMH [0 JUCHUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pemiaTh y4eOHbIe 3a7aud, BHOCS KOPPEKTUBBI B AITOPUTM ACHCTBUMN, OCYIIECTBIISI
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepHIAIONIME YTal — HA 3TOM 3Tale CTYACHT JOCTUTaeT WTOTOBBIX MOKAa3aTeNIe MO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBIIAIEBACT BCEMH YMEHUSMU U
HaBbIKaMU B cepe 3asBicHHON komrereHIMH. OH crmocoOeH HCIOJIb30BaTh 3TH 3HAHWS, YMEHUS,
HAaBBIKM MPY PEIICHUH 3aa4 [MOBBIIIEHHON CJI0KHOCTH U B HECTAHJIAPTHBIX YCIOBUSAX.

Ortanbl  QOpMHUPOBAHUS KOMIECTCHIIMA B XOJI€ OCBOCHUS JHWCIMIUIMHBI OTPAXAIOTCS B
tematndeckoM mmiane (cm. PITJT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M GOpMaMU KOHTPOJISI MX OCBOEHUS

Nen/m| KoHTpoaupyemble pa3iesbl HNaankaTop 10CTHKEHHUSA HaumeHoBaHue
(TeMBbI) TUCHHAILTHHBI KOMIETEHIINH OIIEHOYHOT0 CPECTBA
TeKylleH 1
NPOMeKYTOYHOM
aTTecTAlNH
Tekymas arrecTamusi, 5 ceMmecTp
1. KoMmniekcHbIe YHcJa, 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
(GyHKuMM U AeiicTBUA HAJY 3-I1K-1, Y-IIK-1, B-TIK-1;
HUMMU V-VKE-1; 3-YKE-1; B-YKE-1 KonTponbHas
2. Oco0ble TOYKH, BbIYETHI, 3-OI1K-1, Y-OIIK-1, B-OIIK-1 pabora Ne 1
MPUJI0KEHUSA 3-1IK-1, Y-IIK-1, B-TIK-1;

VY-VKE-1; 3-VKE-1; B-YKE-1
3. Kondgopmusbie orodpaskenns. | 3-OIIK-1, V-OIIK-1, B-OIIK-1
3-1IK-1, Y-TIK-1, B-TIK-1;
V-VKE-1; 3-YKE-1; B-YKE-1 KonTponbnas

4. OnepanuoHHoe HCUYNCTIEHHUS 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 pabota No2
3-1IK-1, Y-TIK-1, B-TIK-1;
Y-VKE-1; 3-YKE-1; B-YKE-1

IMpome:kyTouHas aTTecTanus, 5 cemectp
3ager 3-OIlK-1, Y-OIIK-1, B-OIIK-1 |Bompocsl k 3a4eTy
3-1IK-1, Y-IIK-1, B-TIK-1;
Y-VKE-1; 3-YKE-1; B-YKE-1







2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHHUIUIMHBLI SABJISAIOTCA C(I)OpMHpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYeHUS TUCIMILIMHEI 10 STalaM B paMKax pa3IMyHOro BUIa y4eOHBIX 3aHATHIA U CAMOCTOSITEIHLHON paboTHI.
Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM dTale: MOPOroBbIN, MPOJABUHYTHIA U BRICOKUU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTD UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeHeHne 3HaHMW U | Bruouaem Hudicecmoswjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposansl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TOJIOKEHHS NI 00OCHOBBIBATH 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnsiii PenponyxtuBHas CryneHr JEMOHCTPUPYET BJIa/ICHUE 65-74 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHAAPTHBIX CHUTYallHsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxke noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHuBaHuE pe3ynbTaTOB O0YUEHHUs CTYIECHTOB MO JUCIHUILINHE OCYIIECTBISETCS MO PETJIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLICHOYHOTO cpeacTBa U npuBoAsaTcs B 1. 4 @OC. Mtoroselii ypoBeHb c(pOPMUPOBAHHOCTH KOMITETECHIUH
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHast aTTecTAUMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHY MBI
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABMHYTHII
NnPOOBUHYMbLU Nnopo2oswlii
Nnopo2oawlil NnpPOOBUHY ML
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepuaJibl, ONpeAessiOlIde TPOUeIypPbl OLEHUBAHUS 3HAHMIl, YMeHMIi,
HABBIKOB M (WJIM) ONBITA 1S TeJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (JOPMHUPOBAHUS KOMIIETEHIU I

— MHWroroBas arrectauus MO JUCHMIIMHE SIBISETCS HMHTErPalbHbIM IIOKa3aTeleM KadecTBa
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUN U HABBIKOB O0YYAIONIUXCS MO TUCHUIUTMHE U CKIIAJBIBACTCS
U3 OLIEHOK, ITOJyYEHHBIX B X0J1€ TEKYIIEeH U IPOMEXYTOUHOI aTTecTalum.

— Tekymas aTrecranys B ceMecTpe HMPOBOJIUTCS C ILIeJbI0 00ecCreueHus] CBOEBPEMEHHOM 0OpaTHOM
CBSI3M, JUI KOPPEKIMH 00y4YeHHUs, aKTUBU3ALIMM CAMOCTOSITEIIbHON pabOThl 00yJaroMXCsl.

— IlpomexyTouHas arrecrauusi NpegHa3HaueHa JJii OOBEKTUBHOIO MOATBEPXKACHUS U OLIEHWBAHUSA
JOCTUTHYTBIX Pe3yabTaToOB 00YUYEHHUs MOCIE 3aBEPILIECHUS U3YUEHUS TUCIUIITNHBI.

— Texkymas arrectanus OCyLECTBIAETCS J]Ba pa3a B CEMECTP:

o koHTposbHast Touka Ne 1 (KT Ne 1) — BoicTaBisieTcs: B 3JI€KTPOHHYIO BEIOMOCTb HE MO3HEe §
Heslenn yuyeOHOro cemectpa. Bkitodaer B ceOsl OLIEHKY MEpOINpPHUATUN TEKYIIEro KOHTPOJIS
ayIMTOPHOM M CaMOCTOATENBbHOM pabOThl OOydJarolerocs Mo pasiejaamM/TeMaM y4eOHOU
JUCLUUIUIMHEL ¢ 1 1o 8 Heneno yueOHOro cemecTpa.

o koHTposbHast Touka Ne 2 (KT Ne 2) — BbicTaBisieTcs B 2JIEKTPOHHYIO BEOMOCTb HE T03/IHEE
16 Henenu yueOHOro cemectpa. Bkitouaer B ce0s1 OLIEHKY MEPOIPHUATUN TEKYIEr0 KOHTPOJIS
ayIUTOPHOM M CaMOCTOATENBbHOM pabOThl OOydYarolerocs Mo pasieiaamM/TeMaM y4eOHOM
TUCIHUILTUHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymiel U NPOMEKYTOUHON aTTECTALMU MOABOAITCSA MO LIKane OalIbHO-PEeHTHHTOBOM

CHCTEMBI.
JTan peiiTHHroBoii cucTemsbl / Henens Bbana

OueHo4HoOe cpeacTBo MuHmMyM* Makcavym™

Tekymas aTrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa

KonrpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
Konrtponbnas padora Nel 7 18 30
KonTpoabHasi Touxka Ne 2 15-16 18 (60% ot 30) 30
KonTponbras padota No2 15 18 30
IIpoMeskyTOUHasI aTTeCTALUS - 24 — (60% 40) 40




3auer -

Bonpoc 1 - 12 20
Bonpoc 2 - 12 20
HUTOI'O no aucuumninge 60 100

* - MUHHMAIIbHOE KOJIMYECTBO OAJLIOB 33 OIEHOYHOE CPEJCTBO — 3TO KOJIHMYECTBO OayuioB, HAaOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00YyJaronuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTDb 110 TeKyuIefI 15010750
MPOMEKYTOYHOW aTTecTanud. MHUHUMAIBbHOE KOJHYECTBO OAJJIOB 3a TEKYIIYIH0 AaTTeCTalHio, B T.4.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTrTecTaiuio cocraBisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

4. TunoBsle KOHTPOJIbHBIC 3alaHUA MJH HHBIC MaTepHualbl, HCOﬁXO}]HMbIe AJIdd OIECHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB



MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMS POCCUMCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MaTEPUAJIbI
IIOATrOTOBKH

ObpazosareinbHas  SqepHbIe peaKTOPbI
nporpamMma

Jucuunnnza Teopust pyHKIMH KOMIUIEKCHOTO IEPEMEHHOTI0

BOITPOCHI K 3AYETY

1.  KommuekcHble uucina, 1eicTBUs ¢ HUIMU, MOZyJlb, apryMeHT. Tpuronomerpuyeckas Gpopma 3anucu
KOMIUIEKCHOTO yuciia. PacmypeHHass KOMIIEKCHas IUIOCKOCTb.

2. CaoiicTBa MOAYINIS U apryMeHTa KoMIUIeKcHoro uncna. ®opmyinsl Myaspa.

3.  ®opmyna Diinepa u crneACTBTUS U3 He€. DieMeHTapHble GyHKIUU sin(z), cos(z), tg(z), sh(z), ch(z),
Ln(z), Arcsin(z), Arccos(z)).

4.  JIuddepeHunpyeMocTs QYHKIIMH KOMIUIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

5. Ilpocreiimme cBoiicTBa aHanUTHYECKUX (QYHKIMHA. ['€OMETpUYECKHil CMBICI TPOU3BOTHOM.
AHaJTUTHYHOCTD JIEMEHTAPHBIX (PYHKITHHA.

6.  MHrerpas oT KOMIJIEKCHON (YHKIIMU 110 KOMIUIEKCHOM nepeMeHHoi. CBONHCTBA HHTETPAJIOB.

7. HWnarerpampnas Teopema Komm. WurterpampHas ¢opmyna Komm. CrenctBust M3 HHTETpaIbHON
¢dopmyssr Komm.

8.  Pampl KOMIUIEKCHBIX 4Ymcen. AOCOMIOTHash CXOAMMOCTb. [IpH3HAKM CXOAMMOCTH. Psinbr
aHamuTHyecknx ¢(ynkiuid. Crenennsle paasl. Teopema AGens. Paauyc cxoammoctu. Psgsr Teitnopa.
[TonsiTrie 06 aHATUTUYECKOM MPOJIOJKEHUH.

9.  Panpl Jlopana. M3onupoBaHHble 0COObIE TOUYKH, UX Kiaccupukanus. YcTpaHuMas ocobasl TOUKa,
TOJIFOC, CYLIECTECTBEHHO 0c00ast TOUKa.

10. Bsiuer B U30IMpOBaHHOM 0c000i TOUKe. BhiunciaeHne BbleTa B MOJIIOCAX M CYIIECTBEHHO OCOOBIX
Toukax. OCHOBHas TeOpeMa TEOPUH BHIYETOB.

11. BeoluncieHue onpeeneHHbIX HHTETPaIoB ¢ MOMOILIbI0 TeopuH BeIYeToB. JIemma XKopaana.

12. TIpeobOpaszoBanue Jlammaca. O6macte cxomumocTH. I[IpeoOpasoBanme Jlamaca 3JIeMEHTAPHBIX
byHKIHi.

13. CsoiictBa mnpeobOpaszoBanusi Jlammaca (JIMHEWHOCTh, TEOPEMBI IOJOOWS, 3arma3/bIBaHUs,
muddepeHIMpOBaHUs ~ OpUTMHalla,  HWHTETPUPOBAHUME  OpPUTHMHANA,  IpeoOpa3oBaHME  CBEPTKH,
muddepeHIMpoBaHE M UHTETPUPOBAaHUE  H300pakeHWs, Teopema  cmeleHusi). OOpaTHoe
npeoOpa3oBanue Jlammaca (unterpan Mesmiuna). [Ipumenenue npeobpasoBanus Jlamnaca K pemieHHro
g depeHINaIbHBIX U UHTErPalIbHBIX YPaBHEHUH.

14.  Koudopmusie orobpakenus. Teopema 0 HEOOXOJUMBIX U IOCTaTOYHBIX YCIOBHUSIX KOH()OPMHOCTH.
[TpuHnun coorBercTBus rpanul. [IpuHnun cummerpun. Teopema Pumana.

15.  OroOpaxkeHus uenoit nuHelHON QyHKIMEH, cTeneHHON QyHKIMenH, w=exp(z).

16. JIpoOHOo-muHelHHas yHKIHS, €€ CBOMCTBA.

17. ®ynkuusa XykoBckoro, €€ CBOHCTB.

Kpumepuu oyenusanusn:
CTy,I[eHT CUHUTACTCA OOMYUICHHBIM K CHAa4Y€ 3a4€Ta HIpHU YCIOBUH BBIIIOJIHCHUSA MM IIPOrpaMMbL



JMCLUUIUIMHBL U TIOJIy4eHHs 3a paboTy He MeHee 35 0ajuloB cOTjacHO peTHHTOBOM cucteme. Ha 3auete
CTYICHTAM IIPEIUIaraeTcsi OTBETUTh HA JBa TEOPETUYECKUX BOIPOCA W PEUIMTh JBE 3aJa4d U3 Pa3HBIX

pa3zenoB IPOrpaMMBl.

Onucanue wiKanvl OYEeHUGAHUA:
OTBeT CTy/JE€HTa Ha 3a4eTe COIVIACHO PEUTHMHTOBOM cHCTeMe orleHuBaercs B mHTEepBasie 20—40
OamnoB. s cnaum 3auera He0OX0IMMO HabpaTh CyMMapHO He MeHee 60 6aioB.

Onenka

Kpurepum ouenkn

OTJIINYHO
36-40

CTylleHT NOJIKEH:

- IPOJIEMOHCTPUPOBATH TIIyOOKOE U IPOYHOE YCBOCHHUE 3HAHUIA
IIPOrPaMMHOTr0 MaTepHaa;

- UCUYCPIBIBAIOLIC, MTOCICA0BATCIILHO, I'PAMOTHO U JIOTHUYCCKHU CTpOfIHO
HN3JI0KUTH TeOpCTI/I‘IeCKI/Iﬁ MaTcpHrall;

- 4eTKO (POpMYIHPOBATh ONPEAETICHHUS U TEOPEMBI; IIPOBOIUTH
JI0Ka3aTeIbCTBO TEOPEM;

- IPOJIEMOHCTPUPOBATh YMEHHUE ONTHMAJILHOTO BEIOOpA METO/1a
pelLIeHNs 3a1a4H;

- IIpaBUJIbHO PCUIUTDb 00e 3aJda4u U3 6I/IJ'IeTa;
- YMCTh CACIIAaTh BbIBOJBI 11O M3JIAraCMOMY MATCpUAITY.

Xoporio
30-35

CTyneHT JOMKeH:

- IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHKUE IIPOrPAMMHOTO
MarepHana;

- IPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX MOHATHUI;

A0CTAaTOYHO MOCICA0OBATCIBHO, I'PAMOTHO U JIOTHUYCCKU CTpOﬁHO
H3J1araTb MaTCpuall;

- IIpaBUJIbHO PCUIUTDb 00e 3aJda4u U3 6I/IJ'IeTa;

- YMETh CIIENaTh JIOCTATOYHO 0OOCHOBAHHBIC BBIBOIBI TI0 U3JIaracMOMY
Marepuaiy.

Y 10BIIETBOPUTEIIHHO
25-29

CTyneHT 10KeH:
- IPOJIEMOHCTPUPOBATH 00II€e 3HAHNE U3Y4aeMOr0 MaTepuaa;
- [TIOKa3aThb 06HI€€ BJIaACHHUC MOHATHHHBIM armnapaToM JUCHUIIINHBI,

- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH H31araeMoro
BOIIPOCA;

- IPaBUJIBHO PCIIUTDb XOTA OBl OIHY U3 3aJ1a4 6I/IJ'IeTa;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMoil yueOHyI0
JUTEPaTypy.

HeynosnersopurensHo

24 1 MeHbIIIE

CryneHrt:
- HE 3HAeT 3HAYUTEILHOW YacTH MTPOrPaMMHOTO MaTepraa;
- HE BJIJICCT MOHATUWHBIM aIllapaToM JUCIHILTAHBL,

- JIeJIaeT CYUIECTBEHHbIE OIUMOKHU MPU U3JI0KEHUU Y4eOHOTo
MaTepuana;

- HC pCIINII HA OJHOM 3aJa4u,

- HE YMEET CTPOUTh OTBET B COOTBETCTBHHU CO CTPYKTYPOIl M3JIaraeMoro
BOIIPOCA;

- HC YMCCT ACJIaTh NPABUJIbHBIC BBIBObI 110 U3JIAaracMoMy MaTCpuairy.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTHKM ~

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MaTEPUAJIbI
IIOATrOTOBKH

ObpazosareinbHas  SqepHbIe peaKTOPbI

nporpamma
Jucuunnnza Teopust pyHKIMH KOMIUIEKCHOTO IEPEMEHHOTI0
KOMILJIEKT 3AJIAHUM 1JISI KOHTPOJIBHBIX PABOT
KoMiuiekT 3agaHui 1Jisi KOHTPOJIbHOM padoTs! 1
Bapmuanr 1.
i+2)°
1. Bemuuciurs Z = u
I+1

2. Haiitu Bce 3Hayenus kopas vV—16 .

3. Jlokazats, uto ¢pynkuusa U(X) = (€’ +€77)Sin X MoxkeT ObITh BElIECTBEHHOMN YaCThIO aHATUTHYECKOM
(YHKIIUU ¥ BOCCTAaHOBHTH 3Ty ()YHKITHIO.
2-i)?
4. Beruucmuts €7
5. Bwmuuciuth uHTETpAT OT (PYHKIIUHA KOMIUICKCHOTO MTEPEMEHHOTO TI0 33JIAaHHOW KPUBOKH

jlszdz, AB—ompesox npamou, 2, =0, z, =1-1.
AB

S n(n+1
6. Haiit pagnyc cXOIUMOCTH CTEIICHHOTO Psijia Zﬁzn .
n=1 —1
1
7. Pa3znoxuTts B psan JlopaHna mo cteneHsM z GyHKIHIO W = m B KoJiblle 1< |Z| <2.
Z—1I)0Z—
Bapuanr 2
i—2
1. Bpruuciouth Z = ( )2 .
(i+1)

2.  HaiiTi Bce 3HaUeHUS KOPHS i /# .

3. Jokazath, uto QyHKIHUSA V(X) = 2XY + X MOXET ObITh MHUMOM YacCThI0 aHATUTHICCKOW (DYHKIINH U
BOCCTaHOBUTH ATy QYHKITHIO.
2-i)?
4.  Beuucauts €2
5.  BpumcauTh UHTETpaN OT PYHKIIMKA KOMIUIEKCHOTO MIEPEMEHHOTO 10 33/IaHHON KPUBOU

Iz|z|dz, L:|Z=1, Imz>0.
L

11



n
6. Haittu paguyc cX0QUMOCTH CTENEHHOTO psiaa ZW n
|
-1

7. Pa3znoxurs B psj Jlopana o creneHaM Z pyHKUUIO W = B KOJIbIIE 3 < |Z| .

722 —z7-

Bapuanr 3

(i+2)

1.  Beruucauts Z = +(1-2i)%.

2. Haiitu ce 3sHauenus KopHs 3/1 .

2 2 o o
3. JMokazark, 4to GyHKImMsa U(X) = X~ — Y + X MOKeT ObITh BEIECTBEHHON YaCThIO aHAIUTHYECKON
(YHKIIUU ¥ BOCCTAaHOBHTH 3Ty (DYHKIIHIO.

4.  BpIYUCIUTH Sin(% +2i).

5. Bbl4HCauTh HHTErPai OT (PYHKIHMH KOMIUIEKCHOTO IIEPEMEHHOTO 10 3aJaHHON KPHBOM
I(z)zdz, AB:y=x* z,=0, z,=1+i.

S N+5
6. Haiitu paguyc cXOIMMOCTH CTEIICHHOTO psiia z 2=y 7"
n=1 -

7. Pa3znoxuth B psn JlopaHa mo cTeneHsM z GyHKIHIO W = B KOJIBLIE |Z| <1.

722 -z7-

Bapuanr 4
(i-2)*
(i+1)°%

2.  HaiiTu Bce 3HaYCHUsI KOPHS i

1. Brrauciauts z =

3. JloxasaTk, uTo pyHKIus V(X) =€* COSY MoxkeT ObITh MHUMOM 4aCThIO AHATUTHYECKOH (yHKIMHU 1

BOCCTaHOBHTBH 3Ty (YHKITHIO.
4.  Berucmuts Ln(—1+1).

5.  BblUHCIHTH HHTErpal OT PYHKIMH KOMIUICKCHOTO MEPEMEHHOTO 110 33J[aHHO KPUBOH
I(ZZ +7z2+1)dz, L:—ompeszoxnpamoi, 7, =12, =1-1i.

o 2
n"+n
6.  HaiiTu paanyc cXoAMMOCTHU CTEIIEHHOTO psja ZW n
=1
7. Pa3znoxuts B psa Jlopana o crenenaM Z pyHKUH0 W = 7 57 3 B Koublle 1< |Z| <3.
1" — 27—
Bapmuanr S
I+1
1. Beiuucouts Z = (i i
I —

2. Haiitu ce 3Hauenus kopus ¥8i .

3. okazark, uro pyHKIms U(X) = MOYET OBITh BEIIECTBEHHOM YaCThIO aHATTMTUYECKON

2+y2

(GYHKIIUU ¥ BOCCTAaHOBHTH 3Ty ()YHKIIHIO.

4.  Beruucauth Sh(2 + %) .

12



5. BbIYHCIUTH UHTETPa] OT (PYHKIIMH KOMIUIEKCHOTO MIEPEMEHHOTO 110 33/1aHHON KPUBOM
_[|z|zdz, L:|z|=4, Rez>0.
L

4" 45"
6. Haittu pazuyc CXOOUMOCTH CTEIICHHOI'O psiaa Z z".
n=1 (l )
7. P JI = 1 2 4
. a3JIOKUTH B psiJ JlopaHa 110 CTENCHAM Z (byHKuI/IIO W= m B KOJIbLIE 2 < |Z| <4,

Bapuanr 6
2+3i

i)

2.  HaiiTu Bce 3HaUYCHUS KOPHS 1 /# .

3. Jloxa3zatp, 4to QyHKIUSA V(X) = 2XY + 2X MOXKET OBITh MHUMOM YacThI0 aHATUTHYECKON (DYHKIIUU U

1. Brruuciauts zZ =

+(1-2i)%.

BOCCTaHOBHTH 3Ty (YHKIIHIO.
4. Beruuciouts 1%
Belunciuts MHTErpal oT GYHKIUH KOMILIEKCHOTO IIEPEMEHHOTO 110 3aJaHHOM KPUBOI

Ilmz : —ompesoknpsimot, 7, =0,2, =2+2i.

n°+n _,
6. Haiitu paanycC CXOAUMOCTHU CTCIICHHOI'O psaa Zﬁz .
=1 - I

7. Pa3znoxurts B psa Jlopana o crenenaM Z pyHKUu0 W = B KOJIbIIE 3 < |Z| .

Ay -

Bapuanr 7
(i-2)" 2)
i—-1
2.  HaiiTu ce 3Ha4eHUsT KOPHS 4-16 .
3. Jlokazath, uTo QyHKIHUA U(X) = Y —2Xy MOKET OBITh BEIIECTBEHHOHN YaCThIO0 aHATUTUICCKOM

1. Brruncnuts Z =

(GYHKIIMU ¥ BOCCTAHOBHTD ATY (PYHKIIHUIO.
4, Beruuciauts Ln6.
5. Bbruuciinth HHTErpalt oT GyHKIUU KOMIICKCHOTO IMTEPEeMEHHOT0 TI0 3aJ]aHHOW KPUBOU

IzRezzdz, AB:|z=1, Imz>0.

n +Nn
6. Haiitu paanycC CXOAUMOCTH CTCIICHHOI'O pAaa Z n
n=1 (3 )
1
7. Paznoxurts B pAaa HopaHa IO CTCIICHAM Z (I)YHKI_II/IIO W= > 6 3 B KOJIBIIC 2< |Z| <4.
" —0bZ+

Bapuanr 8

1.  Beruuciauth Z—ﬂ +(1+2i)%.

(-’

2. Haiitu Bce 3HaUEHHs KOPHS % /% :

22 . .
3. Jlokasatk, yto pynkims V(X) = X° — Y — X MOXKeT ObITh MHUMOM YaCThIO aHATMTHIECKOM
(YHKIIMHA ¥ BOCCTAHOBUTH ATy (PYHKITHIO.

13



Borancauts i¥
BbrumcanTs MHTErpai 0T GYHKIMHA KOMIUIEKCHOTO IIEPEMEHHOTO 10 3aIaHHOM KPHBOIA

4
5
_[(22+1)dz, L: y=x% z,=0,25 =1+i.
L

2
n-+n
6.  HaiiTu paanyc cXOAMMOCTH CTETIEHHOTO psija E "

—Z
nl(2 )

7. Pa3znoxurts B psj Jlopana no creneHaM Z pyHKUHIO W = B KOJIbIIE 2 < |Z| <3.

22 -57+6

Bapuant 9

1.  Beuucaurh Z = ( i’) +(2+3i)°.

[1
2.  HaiiTu ce 3HaueHUs KOpHS 4 TS

3. Jloka3aTk, uTo pyHkius U(X) =€’ COSX MOKET ObITh BEIIECTBEHHOMN YaCThI0 AHATUTHYECKOI

(YHKIIUU ¥ BOCCTAaHOBHTH 3Ty ()YHKITHIO.
4.  Beruucoutb Sh(2— 7).

5. BpumcauTh HHTErpai OT GYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO 110 331aHHON KPUBOM
Iz|z|dz, AB:|Z=1 Imz>0.

AB

(2 I)2n
6. Haiitu paguyc cXoIMMOCTH CTEIIEHHOTO psia Zl &
1
7. Paznoxuts B psan JlopaHa o cTeneHsM z GyHKIHIO W = PR B KoubIle 1< |Z| <4.
2" -9+

Bapuant 10

Y
1.  Beiuucouts Z = % +(2+1i)2.

2. Haiitu Bce 3HaueHns KOpHS Y —8i .

2 3 v v
3. Jlokasark, uto ¢pyHKIms V(X) =3X"Y — Y° MoxKeT ObITh MHUMOM YaCThIO aHATMTHIECKON (DYHKIMH
¥ BOCCTAHOBHUTH 3Ty (QYHKIIHIO.

4.  Ber4ucnuth Ln(\/§ +1).

5.  Bbruncnauth uHTErpan oT GYHKIMN KOMIUIEKCHOTO MIEPEMEHHOTO I10 33aHHON KpUBOU
Izzdz, L: |z/=1 Rez=0, Imz>0.

L

n
6. Haiitu paanycC CXOAUMOCTHU CTCIICHHOI'O psaa Z

(- )

7. Pa3znoxuts B psa Jlopana o crenenaM Z pyHKUuo0 W = Ly B KOJIbIIe 3 < |Z| .
2° +52+6

Bapuant 11
H 2
1. Bremaucnuts Z = M
I+1
2. Haiitu Bce 3Hauenus kopus vV—16 .

3. Jlokaszats, uto ¢pynkuusa U(X) = (€’ +€e77)Sin X MoxkeT OBITH BellleCTBEHHOMN YaCThIO aHATUTHYECKOI
(YHKIIUHK U BOCCTAHOBUTH 3Ty (DYHKIIUIO.

14



2-i)?
4. Boraucmuts €97
5. Bpruucnute uHTErpan ot GyHKIHUN KOMILIEKCHOTO IIEPEMEHHOTO 10 3aJaHHOIN KpUBOM

jlmz3dz, AB—ompesox npamou, 2, =0, z, =1-1i.

n(n+1
6. Haiitu pannyc cXOIUMOCTH CTEIICHHOTO Psijia z ( )Z" .
= (3-1)"
1
7. Paznoxuth B psaa Jlopana o creneHsM z pyHKIuoo W = m B KoJible 1< |Z| <2.
z-1)(z -

Bapuanr 12

(i-2)
(i+1)2

2.  HaiiTu Bce 3HaUYCHUSI KOPHS 1 /# .

3. Jokazath, uto QyHKIHUA V(X) = 2XY + X MOXKET ObITh MHUMOU YaCThI0 aHATUTUICCKON (DYHKITUU U

BOCCTAHOBUTH 3TY (I)YHKI_[I/IIO
(2-i)°

1. Bpraucoure Z =

4. Brruuciaute €
5. BreraucnuTh wHTETpal OT QYHKIIMH KOMILIEKCHOTO IIEPEMEHHOTO T10 331aHHON KPUBOU

Iz|z|dz, L:|Z=1, Imz>0.
L

n
6.  HaiiTu paanyc cX0AMMOCTHU CTEIIEHHOTO psija Z— "
~(@4-3)"
1
7. Paznoxuts B psj Jlopana 1o creneHsm z GyHKIuo W= — B KOJIbIIE 3 < |Z| .
12" —7—

Bapuanr 13

(i+2)

1.  Bbruucouts Z = +(1-2i)°.

2.  HaiiTu ce 3HaYeHUs KOPHS .

2 2 o o
3. Jlokazatb, 4TO PyHKIUS U(X) = X° — Y° + X MOXKeT ObITh BEIECTBEHHON YaCTHI0 aHATUTHYECKON
(YHKIIMHM 1 BOCCTAHOBUTD ATy (PYHKITHIO.

Y

4.  Bbluncnuth Sln(z +2i).

5. BpmumcauTte HHTETpAT OT PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO TI0 33IaHHOM KPHBOI
I(z)zdz, AB:y=x*, z,=0, z,=1+i.

= n+5
6. Haiitu paagnyc cXoIUMOCTH CTEMEHHOTO psijia Z z"

1 (2-1)"

7. PaznoxuTth B psan JlopaHa o cTeneHsM z GyHKIHIO W = B KOJIbIIE |Z| <1

Ay -

Bapmuanr 14
(i-2°
(i+1)°

2.  HaiiTi Bce 3HaYeHUS KOPHS i

1. Brrauciauts z =

15



3. JlokasaTk, uto QpyHKIMs V(X) = €% COSY MoKeT ObITh MHMMOI YaCThIO AaHATUTHYECKON (QYHKIIUH U

BOCCTaHOBUTH ATy (YHKITHIO.
4.  Beramciuts Ln(—=1+1).

5. BBIUHCIHMTHL HHTErPa] OT PYHKIMH KOMILIEKCHOIO IEPEMEHHOTO 10 3aaHHOM KPUBOI
I(ZZ +7z+1)dz, L:—-ompesoxnpamou, 7, =12, =1-1.

0 2
n-+n
6.  HaiiTu paguyc cXOQUMOCTH CTETICHHOTO psijia Zﬁ n
=1
7. Pasnoxuts B psn Jlopana no crenensam z QyHKIuo W= — > B Kouiblie 1< |Z| <3.
1" — 27—
Bapuanr 15
I+1
1.  Beuucaurs Z = (i l)
I —

2. Haiitu ce 3HaueHus KopHs ¥/8i .

> MOXKET OBITh BEIIECTBEHHOM YaCThIO aHAJIUTAYECKON

3. Jlokaszars, 9to ¢yHKIms U(X) = 2
(YHKIIUU ¥ BOCCTAaHOBHTH ATy () YHKITHIO.

4.  Beruucaute sh(2 + %) .

5. BLI"II/ICJ'H/ITB I/IHTerpaﬂ oT (bYHKHI/II/I KOMIIJICKCHOI'O r[epeMeHHoro 110 3aﬂaHHOﬁ KpHBOﬁ
.[|z|zdz, L:|z| =4, Rez>0.
L

4n + n
6. Haiitu paguyc CXOIUMOCTH CTEIICHHOTO psijia Z > z".
n=1 (1 )
7. Paznoxuth B psin JlopaHa 1o creneHsaM Z GyHKIU0 W = %8 B KOJIbIIE 2 < |Z| <4.
— Z —_

Bapuant 16

2+3i
1.  Bbuucauts Z = +(1-2i)2.

)

2. Haiitu Bce 3HaUEHHs KOPHS § /# .

3. Jloxka3zarb, 4To GYHKIHS V(X) = 2Xy + 2X MOXKET ObITh MHUMOW YacTbIO0 aHAJTUTUYECKON (PYHKIIMU U
BOCCTAaHOBUTH ATY (YHKIUIO.

4. Beruucuts 1.
Bbruuciinth HHTErpalt oT GyHKIUU KOMIICKCHOTO IMTEPEeMEHHOT0 TI0 3aJ]aHHOM KPUBOU
j Imz3d : —ompesoknpsamot, 7, =0,2, =2+2i.
n°+n _,
6. Haiitu paguyc cX0IUMOCTH CTEIICHHOTO psjia Z—
n=1 (4_ )
1

7. Paznoxurts B psa Jlopana no creneHsM Z GyHKIHMIO W = B KOJIbIIe 3 < |Z| .

722 —z7-

Bapuant 17
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(i-2°
-1
2.  HaiiTu ce 3HaueHus: KOpHA 4/-16 .
3. Jlokazate, uto pyHKIHS U(X) = Y — 2Xy MOXKET ObITh BEIIECTBEHHON YacThIO aHATUTHICCKOMN

1. Brrauciauts Z =

(YHKIIUU ¥ BOCCTAaHOBHTH 3Ty (DYHKIIHIO.
4.  Berumcouts LNG.
5. BreramcnuTh uHTETpaN OT QYHKIIMH KOMILIEKCHOTO MIEPEMEHHOTO IO 331aHHON KPUBOU

jzRezzdz, AB:|z=1, Imz>0.

n?+n o
6. HaiitTi paguyc cXOANMOCTH CTETICHHOTO psija Z Gy
n=1
1
7. Paznoxwuts B psz Jlopana no crenensM Z GyHkuuo W= — 678 B KOJIbLIE 2 < |Z| <4.
" —0Z+

Bapuant 18

1.  Beiuucnuts Z = % +(1+2i)?
-1

2. Haiitu Bce 3HaUCHMS KOPHS % /% .

2 2 o v
3. JlokazaTh, uTo pyHKIUS V(X) = X" —y° — X MOXeT ObITh MHUMOM YaCThIO0 aHATUTUYCCKOM
(GYHKIIUU ¥ BOCCTAHOBHTD 3Ty () YHKIIUIO.

4. Boranciauts i¥
5. BBIUHCIHTH HHTErPAT OT PYHKIMH KOMILIEKCHOTO [IEPEMEHHOTO 10 33/IaHHON KPUBOI

_[(22+1)dz, L: y=x% z,=0,25 =1+i.
L

2
n"+n
6. Hatitn paanycC CXOAUMOCTH CTCIICHHOI'O pAla Z—Zn
n=1 (2 )
1
7. Paznoxuts B pAaa HopaHa IO CTCIICHAM Z (I)YHKI_II/IIO W= o . A B KOJIBIIC 2< |Z| < 3

-572+6

Bapmuanr 19

1.  Bbuucauth Z = (I i’) +(2+3i)°.

[1
2.  HaiiTu ce 3HaueHUs KOpHS 4 16

3. JlokasaTk, uTo pyHkius U(X) =€’ COSX MOKeT OBbITh BEIIECTBEHHOMN YaCThIO AHATUTHIECKOI

(YHKIIMHM 1 BOCCTAHOBUTD ATy (PYHKITHIO.
4.  Beruucauth Sh(2— 7).

5.  Bbruncnuth uHTErpan oT GYHKIUN KOMILUIEKCHOTO IEPEMEHHOTO 10 3aJJaHHON KPUBOM
Iz|z|dz, AB:|Z=1 Imz>0.

AB

2 i 2n
6. Haiitu paguyc cX0IMMOCTH CTEIIEHHOTO psija Z ( 6“)
n=1
1
7. Paznoxuts B psia Jlopana o creneHsm zZ QyHKUUIO W= — F— B Koutblle 1< |Z| <4.
2" -9+

17



Bapuant 20

0\ 2
1. Beruuciuthb Z:%+(2+i)2.

2.  HaiiTu Bce 3HaueHUs KOPHS 3-8i.

3. Jlokasatb, yro pynkuus V(X) = 3x°y — y° MosKeT GbITh MHUMOIT YaCTBIO AHATHUTHYECKOIL byHKIIHI
¥ BOCCTAHOBHUTH 3TY (PYHKIIHIO.

4. Bemucuts Ln(v3+i).

5. BpramcauTh HHTErpa OT GYHKIIMH KOMILIEKCHOTO IIEPEMEHHOTO IO 3aJ1aHHON KPUBOU

IzEdz, L: |z=1 Rez>0, Imz>0.

L

0 n
6.  HaiiTu paanyc cXoAMMOCTHU CTEIIEHHOIO psja Z z"
n=1 (1 )
1
7. Pa3znoxuts B psa Jlopana o crenenaM Z pyHKUu0 W = PR B KOJIbLIE 3 < |Z| .
2" +o7+

KommuiekT 3aaHuii 1J1s1 KOHTPOJIbHOH padoThI 2

Bapuanr 1.

1. BBIYMCIIUTD HHTETpAIIBL: Q). § e el
215 7(z° + 4)

)T j(x 1)dx
2+\/_smt (x> +4)?

2. OnepalMOHHBIM METOJIOM peluTh 3a1auy Kom y'+y =6, y(0) =3, y'(0) =1.

3

dz (cos z? —1)dz
) §‘1 z !

X=-X+3y+1
3. Pemmure cucremy ) ; x(0)=1 y(0)=2
y=X+y

Bapmuanr 2

2dz sin z3dz
- §,

1. BBIUHCIUTD UHTETPANIBL: Q). §
21025 72 (7 - 1) (z-1’ Z=21-cosz’

i dx

t
®) !Jﬁsint—z T _[O(x2 +4)% (x> +16)

2. OneparnuoHHBIM METOIOM pemuTh 3a1aay Komn Y''+y'=t? +2t, y(0) =0, y'(0) =-2.

X=X+2y+1
3. Pemmute cucremy q | ; X(0)=0, y(0) =1.
y=4x-y
Bapuant 3
2 3
1. BerauciuTh HHTErpalibl: a). § L f (22 +332 )dz :
4=0.5 7(z% +1) |2=05 4z

18



)ZJf J-(xz—x+2)dx
4+\/_smt x* +10x% +9

2. OnepanHOHHBIM METOIOM PemuTh 3agady Komm y'—y'=1?, y(0) =0, y'(0) =1.

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

y=x-y+1’
Bapuanr 4

1
1. BBIYKCIUTD HHTETPAJIBL.  a). i 1% ) % 3%
2= -

2z +o0 dX

B) I6+\/_5|nt 2 _J;O(X4+1)2’

2. OnepanroHHBIM METOIOM permuTh 3anady Komm y'—y =cos3t, y(0) =1, y'(0) =1.

X=X+4y
3. Pemute cucremy ; X(0)=1, y(0)=0.
y=2x-y+9

Bapmuanrt 5

ze’dz (1-2z+32% +4z°)dz
) §‘_1 ’

1. BoIYMCIIUTD HHTETPAIIBL: ). f 0y
z

-1-3 sinz ’

dt T dx
B). ,T). :
) ;[8—3\/75int ) j(x2—x+1)2

—00

2. OnepanroHHBIM METOIOM peruTh 3anady Komm 2y''—y'=sin3t, y(0) =2, y'(0) =1.

X=3X+Yy
3. Pemmute cucremy ; X(0) =2, y(0)=0.
y=-5x-3y+2
Bapuanr 6
1
. (1—sin—)dz
1. BelYucIuTh HHTETPANIBL: ). § 3 M , 0). f -z ,
=2 sinz |2=3 z

B). TL, r). T ax

15-3sint” I (x® +9)(x? +4)?’
2. OnepalloOHHBIM METOIOM pemuTh 3anady Komm y'+2y'=2+e', y(0) =1, y'(0) = 2.
X=-2X+5y+1
3. Pemnre cucremy ¢ ; X(0)=0, y(0)=2.
y=X+2y+1

Bapuanr 7

4

e’dz 3z* —27° +5)dz
5). §1( ) ’
z

1. BoIYuCINTh HHTETPAIIBL:  d). if —,
2-3=055in z

19



. T dt N T dx
VA4+Tsint 7 4 x* +10x% +9
2. OnepanHoOHHBIM METOIOM PemnTh 3agady Komm Y'+y'+y = 7e”, y(0) =1, y'(0) = 4.

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

BapuanTt 8
z2(z +1)%dz 1—cosz?)dz
(z+1) 6). §‘ 2( )

2 1

1. BBIYHCITUTH HHTETPAJIBL. Q). iﬂ
2 z

1 B
4‘:5 sin 27z

B) J' r T dx
04— \/_smt (X2 9)2(x2+4)’
2. OnepanMoOHHBIM METOJIOM pemuTh 3anaay Komm y'+y'-2y = -2(t +1), y(0) =1, y'(0) =1.
X=-2X+5y+1
3. Pemute cucremy § ; X(0)=0, y(0)=2.
y=x+2y+1

Bapuant 9

sin? zdz (% —1)dz
). §z\f !

1. BBIYHCIIUTD HHTETPAIIBL:  d). j: 3
z

=2 zcosz
T dt T x2dx

* (v/5 +cost)? -7) J(x2+3)2

2. OnepanoOHHBIM METOIOM pemuTh 3anady Komm y'+y'-2y = -2(+1), y(0) =1, y'(0) =1.

X=-2X+06Yy +1
3. Pemmute cucremy x(0) =0, y(0) =1.
y=2X+2

Bapuant 10

1

741 3 a2
1. BBIYHCITUTH HHTETPAJIBL. Q). i:s@ 6)§ (z ?’2224+1)dz’

B)T J- (x? +1)dx
(2+cost) (X2 +x+1)?%]

2. OmeparnuoHHBIM METOI0M pemuTh 3a1auy Komm Y'+y'+y =t° +t, y(0) =1 y'(0) = -3.

X =2X+3y +1
3. Pemmure cucremy x(0) =-1, y(0) =0.
y =4x— 2y

Bapmuanr 11
dz (cos z? —1)dz
) §z\_l !

3

1. BelunciuTh HHTErpaibl: a). if
z

i85 7(z% +4)

j T (x=1dx
J(x2+4)?’

)'[2+\/_smt )

20



2. OnepalMOHHBIM METOJIOM pelHTh 3a1auy Komm y'+y =6e™", y(0) =3, y'(0) =1.

X=-Xx+3y+1
. » x(0) =1, y(0)=2.

3. Pemute cucremy {
y=X+Yy

Bapuanr 12

2dz sin z%dz
6). i

1. Beraucnurs MHTCTPAJIBL. a). § ) 7 , )
212125 72 (7 — 1) 2=21—c0Sz

B)T dt 5 +J°-° dx
I 3sint—2" 7 (x2+4)2(x2 +16)

2. OnepaurOHHBIM METOIOM peluTh 3agady Komm y'+y'=t> +2t, y(0) =0, y'(0) =—2.

—0

X=X+2y+1
3. Pemute cuctemy § | : x(0) =0, y(0) =1.
y=4x-y
BapuanTt 13
2 3
1. BBIYHCIUTH HHTETPAJIBL. Q). f ?Z ,6). § (2-z +33Z )dz ’
2=0-57(z° +1) =05 47

0 dt (X% = x +2)dx
0. [ ), [ XA
o 4++/15sint o X° +10x° +9

2. OnepanHOHHBIM METOIOM PeluTh 3agady Komn y'—y'=1?, y(0)=0, y'(0) =1.

X=X+3y+2
: , x(0) =-1, y(0) =2.

3. Pemure cucremy {
y=x-y+1

Bapmuanr 14
1
1. BoIYHCITUTD HHTETPAIIBL. ). § m, 0). § _(e +1)dz1
2=t z(z + 2i) =8z
2z 40
dt dx

B). , r)' ’

}[6+\/355int _-[o(x“+1)2

2. OnepanmoHHBIM METOIOM permuTh 3anady Komm y'—y =cos3t, y(0) =1, y'(0) =1.
X=X+4y

; X(0) =1, y(0)=0.
I 2x_yrg (O=1YO

3. Pemure cucremy {

Bapuanr 15

2 _ 2 3
1. BBIUKMCIUTD MHTErPAJIBL: ). if‘ ze"dz ). iz‘:} (1-2z+3z" +4z )dZ’
3

2-1-3 sin z 222

T dt T dx
B). ,T). :
) ;[8—3\/75int ) j(xz—x+1)2

—00

2. OnepanoHHBIM METOJIOM peruTh 3anady Komm 2y''—y'=sin3t, y(0) =2, y'(0) =1.

X=3XEY 0 =2, y(0)=0.

3. Pemute cucremy < | ;
y=-5x-3y+2



Bapuant 16

.1
z(sinz + 2)dz (L—sin Z)dz
2 sinz 7 = z

1. BbIYHCITUTD UHTETPAJIBL: Q). i 3
_
2

2z dt +o0 dX
2 Faevenretil J(x2 9142

0 -0

2. OnepaloHHBIM METOIOM peluTh 3a1ady Komm y'+2y'=2+e', y(0) =1, y'(0) = 2.

X=-2X+5y+1
3. Pemute cucremy § : x(0) =0, y(0) = 2.
y=Xx+2y+1
Bapuant 17
z 4 5.3
1. BBIUMCITUTh UHTETpabl:  a). :EH‘:OE zind: ,6). £Z\=1 (3z 2224 +5)dz ’

B)'T dt D, T dx

2 4+~Tsint 4 x*+10x* +9
2. OrnepaliiOHHBIM METOIOM peIuTh 3a1auy Komm y'+Yy'+y = 7, y(0)=1, y'(0)=4.
X =2X+5y
3. Pemure cuctemy < | ; x(0)=1, y(0)=1.
y=X-2y+2

Bapuanr 18
2(z+1)%dz 1-cosz?)dz
( ) , 6) §22( )

1. BoIYMCIUTD UHTETpAIIBL:  8). ﬁ 1 1 > :
- z

273 Sin2nz

0 dt ' dx
B) !4—ﬁsint 0 _'!:o(x2 +9)2(x2 +4)’

2. OnepaioHHBIM METOJIOM peluTh 3a1auy Komm y'+y'-2y =-2(t+1), y(0) =1, y'(0) =1.

X=-2Xx+5y+1
3. Pemnre cucremy ¢ ; X(0)=0, y(0)=2.
y=X+2y+1
Bapmuanr 19
sin? zdz e2 _1)dz
1. BBIYHCITUTH UHTETPAJIBL. Q). iz\:z o5z 0). {Z_;%,

2z dt 2 x2dx
») I (v/5 + cost)? ak _[o(xz +3)*’

2. OnepanoOHHBIM METOJIOM peluTh 3anady Komm y'+y'-2y = -2(+1), y(0) =1, y'(0) =1.



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

Bapuanrt 20

1

z 1d 3 a2
1. BBIYHCITIUTH HHTETPAJIBL. Q). §23¥ 0). fz‘_l (z 32224+1)dz ’

2z
X® +1)dx
P R s
(2+coﬁ) (X2 +x+1)?%]
2. OnepanuoHHBIM METOI0M pemuTh 3a1auy Komn Y'+y'+y =t° +t, y(0) =1 y'(0) = -3.
X = 2x+3y+1

3. Pemmure cucremy x(0) =-1, y(0) =0.
y =4x-— 2y

Kpumepuu oyenusanus komnemenyuit (pe3yibmamos):
KonTtposibHast paboTa CUMTAETCs BBITOJHEHHOMN MPU YCIIOBHH, YTO CTYAEHT Habpas B cymme 18 6amioB u
Ooiee.

Onucanue wKavl oyenueanun.
Bce PCHICHHBIC 3aJaHW B KAXKIOM BAPUAHTE CYMMAPHO OLICHUBAIOTCS B 30 6amnos.
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