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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.

Heau n 3a1a4u GoHAA OLIEHOYHBIX CPEACTB

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

Jliia nocTukeHus nocTaBieHHOM 1enu MOoHA0M OIIEHOYHBIX CPEJCTB Mo AucHUIUINHE «Teopus
(YHKINU KOMITJIEKCHOTO MIEPEMEHHOT0» 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
JUCLUTIITNHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHUs 3afadam Oyayiied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
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 JUCITUILIAH B IPO(ECCUOHATTLHOM e TEIIbHOCTH,
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
HNPUMCHATH MCTOZIbI JIeATEeILHOCTH, PUMEHSITh METOJIBI MAaTEMaTHYECKOTO
MaTCMaTHICCKOTO aHaJIM3a U MOJICTTUPOBAHUS, TECOPETHUECKOTO H
aHajiusa 1 HKCIIEPUMEHTAIBLHOTO UCCIICIOBAHHUS
MOZCIMPOBAHHA, B-OIIK-1 BnageTs HaBbIKaMH UCIIOIb30BaHUSI OCHOBHBIX
TCOPCTHHCCKOTO 1 3aKOHOB €CTCCTBCHHOHAYYHBIX JUCIUTUINH B
IKCTICPUMCHTATILHOTO po)eCCHOHAIBHON JEATENHHOCTH, TPUMEHEHUS
MCCICAOBARHA METOJIOB MAaTEeMAaTUICCKOTO aHAIN3a U MOJICIIUPOBAHHSI,

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 HOHHU3UPYIOIICTO U3ITydeHUS Ha
OMMCHIBAIOLIINE MaTepuaibl, YeIOBeKa U OOBEKThl OKPYKAIOUIEH Cpelibl,
HEUTPOHHO- 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 BnameTh HaBbIKaMHU pabOTHI C COBPEMEHHBIMH
THAPOMHAMUKH 1 pacueTHBIMH ITPOTPAMMHEBIMH CPEACTBAMHI
TEIIOMaccoIepeHoca
B aKTUBHBIX 30HAX
WJIM BO3JEUCTBHUE
MOHHU3UPYIOIIETO
U3ITy4eHUs Ha
MaTepHabl, 9eJIOBEKa
U OOBEKTHI
OKpY>Karolleu Cpeibl,
CUCTEMBI yueTa,
KOHTPOJIS SIICPHBIX
MaTepUajoB

YKE-1 Criocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
WCIIOJIb30BaTh 3HAHUS | JIUCIUTUIMH, METOJIBI MATEMATHYECKOTO aHAIIN3a U
€CTECTBEHHOHAYYHBIX | MOJEIMPOBAHUS, TEOPETHUECKOTO U
JICITUTLINH, SKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS
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
TEOPETUYECKOTO U




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

HCCIICI0OBAHNA B B-VKE-1 Brnagers: MeTogaMu MaTeEMaTHYECKOTO aHAIN3a
IIOCTaBJICHHBIX ¥ MOJICITMPOBAHMS; METOIAMH PEIICHUS 3314 aHAIH3a |
3afiaqax pacyera XapakTepUCTUK (PU3MUYECKUX CHCTEM,

OCHOBHBIMH NpUeMaMH 00pabOTKH SKCIIEPUMEHTATBHBIX
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 Bugom ydeOHOM
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBbIA STanm — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBaWBaIOTCSI OCHOBHBIC Karteropuu, (opmupyroTcs O0a3oBbie ymeHHs. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThI, METOIbI, MOHATHS, MPUHIIUIIBI U MPaBUJIA; pelaeT ydeOHble 3a1auu
1o o0Opasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUS, HaBBIKM, oOecreuyuBarone (HopMHpOBaHHE KOMIIETEHIIHH,
3HAYUTENIbHO BO3PACTalOT, HO €Ie HE JOCTUTal0T HTOTOBBIX 3HadeHWil. Ha »Tom sTame cTynaeHT
OCBaMBaeT aHAJIUTHYECKHE MACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOcOo0eH
CaMOCTOSITENIbHO peliaTh y4eOHbIe 3a/aud, BHOCS KOPPEKTUBBI B AJITOPUTM JCUCTBUM, OCYIIECTBIISIS
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepUIAIOIIME YTal — Ha 3TOM d3Tare CTYACHT JOCTUTaeT UTOTOBBIX TOKAa3aTesel Mo 3asBICHHOM
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBIIAIEBACT BCEMH YMEHUSMU U
HaBbIKaMU B cdepe 3asBicHHON komrereHIMH. OH crocoOeH HCIOJIb30BaTh 3T 3HAHUS, YMEHUS,
HAaBBIKM MPY PEIICHHUH 33a4 [MOBBIIIEHHOM CII0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Ortanbl  QOpMHUPOBAHUS KOMIECTCHIIMA B XOJI€ OCBOCHUS JHWCIMIUIMHBI OTPAXAIOTCS B
TemaTHueckoM rurane (cm. PTIT).

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

Nen/m| KoHTpoaupyemble pa3iesbl HNaankaTop 10CTHKEHHUSA HaumeHoBaHue
(TeMBbI) THCHUTIJIHHBI KOMIETEHIINH OIIEHOYHOT0 CPECTBA
TeKylleH 1
NPOMeKYTOYHOM
aTTrecTanuu
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, BLIYEThI, 3-OIlIK-1, Y-OIIK-1, B-OIIK-1 pabora Ne 1
MPUJIOKEHUS 3-IIK-1, V-IIK-1, B-IIK-1;

Y-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 M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux GopMUpPOBaHNsl, ONIMCAHUE IIKAJ OLlEeHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeATENbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh 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
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOM ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTb 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasamu u | JIeSTeIbHOCTH, HEXEJIU IO | U IPaMOTHO MCMOJIb30BaTh MH()OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBopUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIGHOYHOTO cpeacTBa U npuBoAsTcs B . 4 ®OC. Mtoroselil ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUU
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSMHU JJisi KOHKPETHBIX pEe3YJIbTaTOB OCBOCHHS 0Opa3oBaTeNbHOM MPOrpaMMbl MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepuaJibl, ONpeAessiOlIde TPOUeIypPbl OLEHUBAHUS 3HAHMIl, YMeHMIi,
HABBIKOB M (WJIM) ONBITA eI TeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TN bl (JOPMUPOBAHUS KOMIIETEHI U

— MHWroroBas arrectauus MO JUCHMIIMHE SIBISETCS HMHTErPalbHbIM IIOKa3aTeleM KadecTBa
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUN U HABBIKOB O0YYAIONIUXCS MO TUCHUIUTMHE U CKIIAJBIBACTCS
U3 OLIEHOK, ITOJyYEHHBIX B X0J1€ TEKYILEH 1 IPOMEXYTOUHOM aTTecTaluu.

— Tekymas arrecranus B ceMecTpe HPOBOJIUTCS C II€JbI0 00eCleueHUs] CBOEBPEMEHHOM 0OpaTHOM
CBSI3M, JUI KOPPEKIMH 00y4YeHHUs, aKTUBU3AIIMH CAMOCTOSITEIIbHON pabOThl 00yJarommXcs.

— IlpomexyrouHas arrecranusi NpegHa3HaueHa i OOBEKTHBHOIO MOATBEPXKACHUS U OLCHUBAHUS
JOCTUTHYTBIX Pe3yJbTaTOB 00YUYEeHHUs MOCIE 3aBEPILIECHUS U3YUEeHUS TUCIUIITUHBI.

— Texkymas arrectanus OCyLECTBIAETCS J]Ba pa3a B CEMECTP:

o koHTposbHast Touka Ne 1 (KT Ne 1) — BoicTaBisieTcs: B 3JI€KTPOHHYIO BEIOMOCTb HE MO3HEe §
Hesenn yuyeOHOro cemectpa. Bkitodaer B ceOsl OLEHKY MEpOINpPHUSTUN 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 yueGHOrO cemectpa. Bkittouaer B ce0s1 OLIEHKY MEPOIPHUATUN TEKYIIEr0 KOHTPOJIS
ayIUTOPHOM M CaMOCTOATENBbHOM pabOThl OOydYarolerocs Mo pasieiaamM/TeMaM y4eOHOM
TUCIHUILTUHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymiel U MPOMEKXYTOUHOW aTTECTALMU MOABOAITCS 1O IIKajde OaIbHO-PEUTHHTOBOM

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 OAJIOB 33 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00YyJaronuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTDb 110 TeKyuIefI 15010750
MPOMEKYTOYHOW arrecTanud. MHUHMMaTbHOE KOJUYECTBO OaIOB 3a TEKYIIYIO aTTeCTalfio, 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 HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
dvmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH 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 MaTePHAJIbI
IIOATrOTOBKH

ObpazosareinbHas  SqepHbIe peaKTOPbI
nporpamMma

Jucuunimza Teopusi pyHKIIMHA KOMIIJIEKCHOTO IIEPEMEHHOTO

BOITPOCHI K 3AYETY

1.  KommuekcHble uucina, 1eicTBUs ¢ HUIMU, MOZyJlb, apryMeHT. Tpuronomerpuyeckas Gpopma 3anucu
KOMIUIEKCHOTO yuciia. PacmypeHHass KOMIUIEKCHAs MII0CKOCTb.

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 cnoBus Komm-Pumana.

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

6.  VHrerpas oT KOMIJIEKCHON (YHKIIMU 110 KOMIUIEKCHOM nepeMeHHoi. CBONCTBA HHTETPAJIOB.

7. WurerpanbHas Teopema Komm. Murterpanphas ¢opmyna Komm. CrnenctBus M3 HMHTErpaibHOU
¢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. M3onupoBaHHbIe 0COObIE TOUYKHM, UX KiaccH(UKalusa. YcTpaHuMas ocobasi TOYKa,
TOJIFOC, CYLIECTECTBEHHO 0c00ast TOUKa.

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

11. BeoluncieHue onpeaeneHHbIX HHTETPaIoB ¢ MOMOIIbI0 TeopuH BbiueToB. Jlemma XKopaana.

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

13. CsoiictBa mnpeoOpa3zoBanus Jlammaca (JIMHEWHOCTh, TEOPEMBI ITOJOOWS, 3ara3/bIBaHUs,
mudQepeHIMpOBaHUs ~ OpUTMHAla, HMHTETPUPOBAHWE  OpHUIMHaNa, IpeoOpa3oBaHHME  CBEPTKH,
muddepeHIMpoBaHEe M UHTETPUpOBAaHUE  H300pakeHWs, Teopema  cwmemeHusi). OOpaTHoe
npeoOpa3oBanue Jlammaca (unterpan Mesmiuna). [Ipumenenue npeobpasoBanus Jlamnaca K pemieHHro
g depeHINaTbHBIX U UHTErPaIbHBIX YPaBHEHHH.

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

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

16. JIpoOHo-muHeHHas GyHKIHS, €€ CBOMCTBA.

17. ®ynkuusa XykoBckoro, e€ CBOHCTB.

Kpumepuu oyenusanusa:
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 TEOPETUYECKMX BOIPOCA U PELIMTH IBE 3ala4d U3 pPa3HBIX

pa3zenoB IPOrpaMMBl.

Onucanue wiKanvl OYEeHUGAHUA:
OTBeT CTy/JE€HTa Ha 3a4eTe COIVIACHO PEUTHMHTOBOM cHCTeMe orleHuBaercs B mHTEepBasie 20—40
OamtoB. Jlst caum 3auera HE0OX0IMMO HaOpaTh CyMMapHO He MeHee 60 GaioB.

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;

- YCTKO q)OpMy.]'II/IpOBaTB OIIPEACIICHUA U TCOPEMBI; IIPOBOAUTDH
JA0Ka3aTCJIbCTBO TCOPEM;

- 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;

- IpaBUJIBHO PCIINTH o0e 3aga4u n3 6I/IJ'ICT8.;

- 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.

HeynosnersopurensHoO

24 u MeHbllIe

CTyneHrt:
- HE 3HAET 3HAYUTEIHLHON YaCTH MTPOTrPAMMHOTO MaTepHaa;
- HE BJIaJIe€T MOHATHHHBIM anmnapaToM JUCITUTIIINHBL,

- 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.

10



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHMKM —
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
Jucuunimza Teopusi pyHKIIMHA KOMIIJIEKCHOTO IIEPEMEHHOTO
KOMILJIEKT 3AJIAHUM 1JISI KOHTPOJIBHBIX PABOT
KoMiuiekT 3agaHui 1Jisi KOHTPOJIbHOM padoTs! 1
Bapmuanr 1.
i+2)°
1. Boruuciuts Z = u
i+1

2. HaiiTu Bce 3HaueHus kopHa v—16 .

3. Jlokasark, uro pynkmus U(X) = (e” +e77)sin X mMoxkeT ObITh BEIECTBEHHOM YaCThI0 aHAIMTHYECKOM
(YHKIIMHM 1 BOCCTAHOBUTD 3Ty (PYHKITHIO.
2-i)?
4. Berauciuts 7).
5. BeruucauTh UHTErpai oT QyHKIUH KOMIDIEKCHOTO HEPEMEHHOTO T10 3aJAHHON KPHBON

jlmz3dz, AB —ompesox npsimoit, 7, =0, 5 =1-1.
AB

> N(n+1
6. Haiit pagnyc cCXOIUMOCTH CTETICHHOTO Psijia Z(—_n)zn .
n=1 (3 - I)
7. Pa3znoxuTts B psn JlopaHna mo creneHsM zZ QyHKIHIO W = m B KoJble 1< |Z| <2.
Z—1)(Z—
Bapuanr 2
-2
1. Beraumcnurs Z = ( )2 .
(i+1)

2. Haiitu Bce 3HaUEHHs KOPHS % /Lzh/g .

3. Jloxa3zaTb, 4To QPyHKIUA V(X) = 2Xy + X MOXKET ObITh MHUMOW YaCThIO aHATUTUYECKON (QYHKIUHU U
BOCCTAHOBHUTbH 3Ty (QYHKIIHIO.
2-j 2
4.  Bsuucaurs €77
5. Bwrmcauth uHTETpat OT PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO 110 33/IaHHON KPHBOH

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

11



n
6. Haittu paguyc cX0QUMOCTH CTENEHHOTO psiaa ZW n
~ i

7. Paznoxwurts B psa Jlopana no creneHsM z QyHKIHIO W = 7, 6 B KOJIbIIlE 3 < |Z| .

Bapuant 3

(i+2)

1.  Borumcaurtp z = +(1-2i)°.

2.  Haiitu ce 3HaueHUs KOpHS .

2 2 o o
3. Jlokasatb, 4TO PyHKITUS U(X) = X" —Y° 4+ X MOXeT OBbITh BEIIECTBCHHOM YaCThI0 aHATUTHICCKOM
(YHKIIUU ¥ BOCCTAaHOBHTH ATy (QYHKIIHIO.

4.  BpluucauTh sin(% +2i).

5.  BpumcauTh HHTETpai OT GYHKIMH KOMIUIEKCHOTO IIEPEMEHHOTO 110 3aIaHHOM KPHBOIA
I(z)zdz, AB:y=x* 1z,=0, zz=1+i.

= N+5
6. Haiitu paguyc cXoIMMOCTH CTEIIEHHOTO psia Z —Z
n=1 (2 - )
7. Paznoxuts B psan Jlopana no creneHsM z QyHKIHUIO W = ! B KOJIbIIC |Z| <1
: pan Jlop YHKI =7, 1 :
Bapuanr 4
i—2)?
1. Beiuucouts Z = ( )
(i+1)°
2.  HaiiTu Bce 3Ha4eHUs1 KOPHS i
3. Jlokasatb, uto pyHKIms V(X) = e* COSY MOXKeET ObITh MHUMOM YaCThI0 aHATUTHIECKOM GyHKIMHU U

BOCCTaHOBHUTH 3Ty (YHKITHIO.
4.  Beraucnute Ln(-1+1).

5. Bbrumcnauth uHTErpan oT GYHKIMN KOMILIEKCHOTO MEPEMEHHOTO 10 33aHHON KpUBOH
J‘(Z2 +72+1)dz, L:-ompesoknpamou, 7, =17, =1-1.

+Nn _,
6.  HaiiTi paanyc cXOAMMOCTH CTETIEHHOTO psija ZWZ
+1
1
7. Pa3znoxuts B psaa Jlopana no creneHaM z QyHKIUO W = 7 2 3 B KoJbIe 1< |Z| <3.
J— Z —

Bapmuanr 5

+1
1.  Boruucautp Z = (i i

I —_

2. Haifru ce 3nauenus xopus V8i .

MOXKET OBITh BEIIIECTBEHHOM YaCThIO aHAIUTHYECKOM

X
3. Jlokasats, uto Gynkums U(X) = ——
X" +Yy

(GYHKIIUU ¥ BOCCTAHOBHTH 3Ty ()YHKIIHIO.

4.  Beraucmuts Sh(2 + %) .

12



5. BbrumcauTth uHTErpai oT QyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO 110 33/1aHHON KPUBOM
I|z|zdz, L:|zZ[=4, Rez>0.
L

4" +5"
6. Haiitu paguyc cXOIMMOCTH CTEIICHHOTO psijia Z i 2N
n=1
7. Paznoxuts B psin JlopaHa 1o creneHsaM Z GyHKIUIO W = %8 B KOJIbIE 2 < |Z| <4,
— Z —
Bapuanr 6
1.  Boluucautp Z = 2+ 3; +(1-2i)?
—1

2. HaiiTu Bce 3HaUCHHs KOPHS % /LZI\/E .

3. Jokazath, uto QpyHKIHUA V(X) = 2XY + 2X MOKET ObITh MHUMOW YaCThIO aHATTUTHYECKON (QYHKIUH U

BOCCTAHOBHUTH 3Ty (DYHKIIHIO.

4. Beruuciuts 1% .
Bbruucinte vHTErpat ot GyHKIUH KOMIICKCHOTO IEPEMEHHOI0 110 33J[aHHOM KPUBOU
I Imz3d : —ompeszoxknpamou, Z, =0,2, =2+2i.
n°+n_,
6. Haiitu paguyc cXoIMMOCTH CTEIICHHOTO psijia Z
= (4-0)"

7. Pasznoxurts B psa JlopaHa o creneHsM z QyHKIUIO W = B KOJIbIIE 3 < |Z| .

z°-7-6

Bapuanr 7
(i-2°
-1
2.  HaiiTu ce 3HaYeHUs KOPHS 4/-16 .
3. JokazaTh, uTo pyHKIHA U(X) = Y —2XY MOKET ObITh BEIIECTBEHHOMN YaCThIO0 aHATUTUYECKOM

1. Brruncnutes z =

(YHKIIMHM 1 BOCCTAHOBUTD ATy (PYHKITHIO.
4.  Beruucauth LNG.
5. Bprumcnuth uHTErpan oT GYHKIIMH KOMILIEKCHOTO MEPEMEHHOTO IO 331aHHOM KPUBOU

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

n%+n
6. Haiitu paguyc cXoIMMOCTH CTEIIEHHOTO psia z i 7"
_l -
1
7. Paznoxuts B psijt Jlopana 1o CTeneHsM Z yHKuuo W= — 678 B KOJIbIlE 2 < |Z| <4,
" —0Z+

Bapuanr 8

1.  Beuucnuts Z _;I._+_3I (1+2i)>.

2. Haiitn Bce 3Ha4YeHMs KOpHA $ /]:’;2\@ :

2 2 o o
3. JlokazaTh, uTo pyHKIUS V(X) = X" —y° — X MOXeT ObITh MHUMOM YaCThIO0 aHATUTHICCKOMN
(YHKIIMHA ¥ BOCCTAHOBUTH ATy (PYHKITHIO.

13



Boruucnuts i .
BbruuciuThe uHTErpal ot GyHKIUU KOMIIEKCHOTO NTEPEMEHHOI0 0 33JJaHHOM KpUBOH

4.
S5.
IQZ+DdL L: y=x°, 2,=0,z5 =1+i.
L

- & onf+n
6. Haiitu pagnyc cXoaMMOCTH CTEIIEHHOTO psija ZWZ
n (2t 1

7. Paznoxwurts B psa Jlopana no creneHsM z QyHKIHIO W = B KOJIbIE 2 < |Z| <3.

22 -52+6

Bapuanrt 9

1.  Bbluucaurs z = @ +(2+30)%.

1
2.  HaiiTu ce 3HaueHUs KOpHS 4 TS

3. JlokazaTh, uTo pyHKIHS U(X) =€’ COS X MOET OBITh BEIECTBEHHON YaCThIO aHATUTUYECKOM

(GYHKIIMU ¥ BOCCTAHOBHTD ATY (PYHKIIHUIO.
4.  Beraucouts sh(2 — 7).

5. BLI"II/ICJ'H/ITB I/IHTeraﬂ oT q)YHKI_[I/II/I KOMIIJIICKCHOI'O HepeMeHHOFO I10 3a,[[aHHOI>i KpHBOﬁ
IszL ABj4:L Imz>0.

AB

0 2 _ i 2n
6. Haiitu pannyc cXOIUMOCTH CTEIICHHOTO Psijia Z%Z” .
n=1
7. Paznoxuts B psin Jlopana o creneHsM Z GQyHKIUIO W = P B KoJibLe 1< |Z| <4,
Bapuant 10
2-1i)? .
1.  Beruucnurs Z =%+(2+|)2.
—ZI

2.  HaiiTu Bce 3Ha4eHUs1 KOPHS 3-8i.

3. JlokazaThb, uTo pyHKIUS V(X) =3x° y - y3 MOJKET OBITh MHUMOMW YacThbIO aHATUTHUECKON (PYHKIINH
Y BOCCTAHOBUTH ATy (PYHKITHIO.

4. Bemuemuts Ln(v/3 +i).

5. BoeruncnuTh uHTETpa oT GYyHKIIMH KOMILIEKCHOTO MIEPEMEHHOTO 110 3aJJaHHON KPUBOM

jziﬂ, L: |z]=1 Rez=0, Imz>0.

L

n

o0
6. Haiitu pagnyc cxoaMMOCTH CTENIEHHOTO psija Z n

—Z
n=1 (1_ I)n

7. Paznoxurts B psa Jlopana no creneHsM z GyHKIHIO W = B KOJIbIE 3 < |Z| .

z°+52+6

Bapmuanr 11
(i+2)?
i+1

1. Brraucauts z =

2. Haiitu Bce 3HaueHus KopHs v—16 .
3. Jlokasats, uto pynkmusa U(X) = (e” +e77)sin X moskeT ObITh BEIECTBEHHOM YaCThI0 aHATUTHYECKOI
(YHKIIUHK U BOCCTAHOBUTH 3Ty (DYHKIIUIO.

14



02
4. Bprucurs €%

5. BwUUCIATH HHTETPAT OT (PYHKIIMHA KOMIUICKCHOTO MTEPEMEHHOTO 110 33JJAaHHOW KPUBOH
5 . B .
_[Imz dz, AB-ompesox npamoii, 2, =0, 1z, =1-1.

n(n+1
6. HaiitTi paguyc cXOANMOCTH CTETICHHOTO psija Z ( ) "
n=1 (3_ )
7. Paznoxuts B psin JlopaHa 1o creneHsaM Z GyHKIUIO W = m B Kouiblie 1< |Z| <2.
Z—D(Z—

Bapuanr 12

(-2
(i+1)?%

2. Haiitu Bce 3HaUeHHs KOPHS % /Lzh/g .

3. JokazaTb, uTo QyHKIHUA V(X) = 2XY + X MOXKET ObITh MHUMOM YaCThIO aHATUTUYECKON (DYHKIIUU U

1. Bpraucauth Z =

BOCCTAHOBHUTH 3Ty (DYHKIIHIO.

2-i)?
4.  Beruucmuts e,
5.  BbIMHCINTH MHTErpai OT (PYHKIUKM KOMILUIEKCHOTO IIEPEMEHHOTO 0 3aJaHHON KPUBOIi

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

n®—n

6.  Haiitu panuyc cXOAMMOCTH CTEIICHHOTO psiia Z— "

= (4-30)"
7. Paznoxuts B psj Jlopana 1o crenensM Z QyHKIUIO W= — 5 B KOJIbIIE 3 < |Z| .

" —17—
Bapuanr 13
1+2 :

1.  Boerumcautp z = ( ) +(1-2i)°.

2.  HaiiTu ce 3HaYeHUs KOPHS .

2 2 o v
3. JlokazaThb, uTo pyHKIUS U(X) = X" = ¥° 4+ X MOXeT OBbITh BEIICCTBEHHON YaCThIO aHATMTHYCCKOM
(YHKIIMHM 1 BOCCTAHOBUTD ATy (PYHKITHIO.

4.  BplYHCIUTH sin(% +2i).

5.  Bbruncnauth uHTErpan oT GYHKIMH KOMILIEKCHOTO MEPEMEHHOTO 0 331aHHOM KpUBOH
I(z)zdz, AB:y=x* 12,=0, zz=1+i.

AB

2 n+5
6. Haiitu pangnyc cX0IUMOCTH CTEIIEHHOTO psijia Z 2 7"
|
n=1
7. Pa3znoxuth B psn JlopaHna mo creneHsM Z QyHKIHIO W = 5 B KOJIBLIE |Z| <1.
1" — 71—
Bapmuanr 14
i—2)2
1. Brrauciauts z = ( )
(i+1)°

2.  HaiiTi Bce 3HaUeHUS KOPHS i

15



3. Jlokasatk, uto pynkims V(X) =€” COSY MOokKeT ObITh MHUMOI YaCThIO aHAIMTHYECKOH QDYHKIMK 1

BOCCTAaHOBHUTH 3Ty (DYHKIIHIO.
4.  Beramcnuts Ln(-=1+1).

5. BbUHCAMTH HHTETPA] OT GYHKIMH KOMIUIEKCHOIO IIEPEMEHHOTO 110 3aaHHON KPUBOI
I(Zz +7z+1)dz, L:-ompesoxnpsamoii, 7, =12, =1-1.

= n +Nn
6. Haiitu paguyc cXoIMMOCTH CTEIIEHHOTO psija Z 23 )2n 7"
n=1
1
7. Paznoxuts B psin Jlopana mo creneHsaM z GyHKIUIO W = ﬁ B KoJibIe 1< |Z| < 3.
1° — 21—
Bapuanr 15
+1)3
1. Broruncmutes zZ = (i ])-
I —

2. Haiitu ce 3HaueHus KopHs 3/8i .

3. Jlokasark, uro (ynkms U(X) = MOKET OBITh BEIIECTBEHHON YacThIO0 aHATUTHICCKOMN

+y?

(YHKIIUU ¥ BOCCTAaHOBHTH ATy () YHKITHIO.

4.  Beraucnutp sh(2 + %) .

5. BbumcauTh UHTETpai OT PYHKIMH KOMIUIEKCHOTO MIEPEMEHHOTO 110 33/1aHHON KPHBOMH
I|z|zdz, L:|zZ[=4, Rez>0.
L

4" +5"
6. Haiitu paguyc cXOIUMOCTH CTEIICHHOTO psiia Z iy 7"
n=1
7. PaznoxuTts B psan JlopaHa o cTeneHsM Z QyHKIHIO W = %8 B KOJIbIIE 2 < |Z| <4,
— Z —

Bapuanr 16

2+3i
1.  Bolumcautp Z = +(1-2i)°.

1-1)

2. Haiitu Bce 3HaUEHHS KOPHS % /LZI\/E .

3. Jloxa3zaTb, 4To QPyHKIUA V(X) = 2Xy + 2X MOXKET ObITh MHUMOI YacThIO aHATUTHUECKON (DYHKIIUU U
BOCCTAaHOBHUTH 3Ty (QDYHKITHIO.

4. Beruucuts 1% .
Bbrauciute wHTErpat ot GyHKIUH KOMIIEKCHOTO MEPEMEHHOT0 110 3aaHHOM KPUBOM
I Imz3d : —ompeszoxknpamou, Z, =0,2, =2+2i.
6 Haiiti paauyc cXOaQuMOCTH CTENIEHHOTO psiaa Z n>+n —7"
' pHLYE &R P = (4-1)"

7. Paznoxuts B psa Jlopana no creneHsm z QyHKIHIO W = B KOJIbIE 3 < |Z| .

z°—-7-6

Bapuant 17

16



(i-2°
i—1
2.  HaiiTu ce 3Ha4eHUs KOPHS 4/-16 .
3. Jokazath, uto pyHKIHUA U(X) = Y —2Xy MOXKET OBITh BEIIECTBEHHOHN YaCThIO0 aHATUTUYICCKOM

1. Brruuciauts z =

(GYHKIMH U BOCCTAHOBHUTD 3Ty (DYHKIIUIO.
4. Beruucaurs Ln6.
5. BbUHCAMTH HHTETPAT OT GYHKIMH KOMIUIEKCHOTO IIEPEMEHHOTO 110 3aIaHHOM KPHBOi

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

n®+n "
6. Haiitu paguyc cX0IMMOCTH CTEIICHHOTO psiia Z Gy’
_l -
1
7. Paznoxuts B psin JlopaHa 1o creneHsaM Z GyHKIUIO W = 7 6718 B KOJIbIE 2 < |Z| <4,
" —0Z+

Bapuant 18

1+3i :
1.  Beruucnuth Z = +—_3|2+ 1+ 2i)?
1

2. HaiiTn Bce 3Ha4eHus KOpHA $ /]:’;2\@ .

2 2 . o
3. JlokazaTh, uTo pyHKIUS V(X) = X" —Y° — X MOXkeT ObITh MHUMOMW 9aCThIO aHATTUTHYCCKON
(GYHKIIUU ¥ BOCCTAHOBHTD 3Ty () YHKIIUIO.

4. Borunciauts i
5. BrerarcnuTh wHTETpall OT QYHKIIMH KOMILIEKCHOTO IIEPEMEHHOTO T10 331aHHON KPUBOU

I(22+1)dz, L: y=x°, 2,=0,25 =1+i.
L

n®+n "

6.  HaiiTi paanyc cXOAMMOCTH CTETIEHHOTO psia Z o )2n

7. Pa3znoxuts B psa Jlopana o creneHaM z QyHKIUIO W = 1 B KOJIbIE 2 < |Z| <3.
2> -52+6

Bapuant 19

1.  Bbluucauts z = (I 1) +(2+30)%.

1
2.  HaiiTu ce 3HaueHUs KOpHS 4 16

3. JlokasaTk, uto QpyHKIMs U(X) =€’ COSX MOKeT ObITh BENIECTBEHHON 4aCcThI0 aHATUTHIECKON

(GYHKIIUU ¥ BOCCTAHOBHTH 3Ty ()YHKIIHIO.
4.  Beraucouts sh(2 — 7).

5. BLI‘{I/ICHI/ITB I/IHTeraH oT (byHKLII/II/I KOMIIJIICKCHOTI'O HepeMeHHOTO I10 SaﬂaHHOﬁ KpHBOﬁ
Iz|z|dz, AB :|z| =1 Imz>0.

AB

. 0 (2_ i)Zn .
6. Haiit pagnyc cXOUMOCTH CTETICHHOTO Psijia Z;‘G—”Z .
n=
7. Paznoxuts B psaa Jlopana mo creneHsM Z QyHKIIUIO W = ; B KoJibIie 1< |Z| <4,
2’ -52+4

17



Bapuant 20

_. 2
1. Boruncautp Z = %+ (2+1i)%.

2.  HaiiTi Bce 3HaUeHUS KOPHS 3-8i.

3. Jlokasatb, 4TO QyHKIUS V(X) =3x° y - y3 MOXET OBITh MHUMOM YaCThIO aHATUTUICCKON (YHKIIUH
¥ BOCCTAHOBUTH 3TY (PYHKIIHIO.

4.  Beruemuts Ln(v/3 +i).

5. BerancnuTh wHTETpal OT QYHKIIMH KOMILIEKCHOTO MIEPEMEHHOTO T10 331aHHON KPUBOU

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

L

0 n
6.  HaiiTu paanyc cXOAMMOCTH CTETIEHHOTO psa Z z".
1 (1-1)"
1
7. Paznoxwurts B psa Jlopana mo creneHsM z QyHKIHIO W = 715716 B KOJIbIIE 3 < |Z| .
2" +907+

KomnuiekT 3aganuii 1151 KOHTPOJIbHOM padoThl 2

Bapuanr 1.
dz (cosz® —1)dz
) § A '

1. BoIYHCIIUTD HHTETPAIIBL. Q). § 3
z

-5 7(z2% + 4)
2r
¢ (x—1)dx
B). I J >
2+ \/_ 3sint’ 2 (x*+4)
2. OnepaIiMoHHBIM METOIOM peluTh 3a1auy Komm y''+y =6e™", y(0) =3, y'(0) =1.
X=-X+3y+1

3. Pemure cucremy { ) ; X(0)=1, y(0)=2
y=X+y

Bapmuanr 2
_2dz y § sin z°dz
(z 1)’ 2-21—cosz’

1. BoIYHCITUTD HHTETPAIIBL. ). § Lile125
—1-i Z
2z s
dt dx
B). [~ 1) ’
!ﬁsint -2 _[O(Xz +4)° (<" +16)

2. OmepanroHHBIM METOIOM PelInTh 3axady Komm y'+y'=t° +2t, y(0) =0, y'(0) = -2.

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

Bapuant 3

dz (2-2° +32%)dz
) §z\05

1. BBIUMCITUTD UHTETPAJIBL: Q). § — 3
205 7(z% +1) 4z

18



)T J-(xz—x+2)dx
4+\/_smt x* +10x2 +9

2. OnepaHOHHBIM METOIOM pemuTh 3agady Komm y'—y'=t%, y(0) =0, y'(0) =1.

X=X+3y+2
3. Pemure cucremy x(0)=-1, y(0)=2.
y=x-y+1’

Bapuanr 4

1
1. BBIYMCIUTD HHTETPAJIBL:  a). i | 1% 6). i; . (e? +1)dz
4=t z(z+ <41 Z

2z +00 dX

») J'6+\/_smt 2 -[O(x4+1)2

2. OnepalMOHHBIM METOJIOM pemuTh 3anady Komm y'—-y =cos3t, y(0) =1, y'(0) =1.

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

Bapmuanr 5

ze’dz 1-2z+3z% +4z%)dz
5). it;z\ 1( )dz.

1. BeruuciuTh HHTErpasibl:  a). if 277
Z

-1=3 sinz

2 w dx
B) J‘8 3\/_5|nt 1) J;o(xz—x+1)2’

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

X=3X+Yy
3. Pemmure cucremy ; X(0)=2, y(0)=0.
y=-5x-3y+2’
Bapuanr 6
1
_ z(sinz + 2)dz (L-sin E)dz
1. BorunicnuTh UHTErpaNisl: a). § 3y ——————, 0). § e,
=52 sinz |2=3 z

B). TL, r). T dx

:5-3sint” "~ J (x®+9)(x* +4)*’
2. OnepaMoHHBIM METOIOM pemuTh 3a1auy Komm y'+2y'=2+¢', y(0) =1, y'(0) = 2.
X=-2X+5Yy+ 1
3. Pemmure cucremy < | x(0) =0, y(0) =
y=X+2y+1 "'

Bapuanr 7

4

e’dz (3z* —27° +5)dz
) §—1 7 !

1. BBIYMCIUTD UHTETpAIIBL:  8). j; —,
2-3=05in z

19



2z d +00 dX
B). [——=—.0. [,
S 4+Tsint” 2 x* +10x% +9
2. OnepanHoOHHBIM METOIOM PemnTh 3agady Komm y'+y'+y = 7e”, y(0) =1, y'(0) = 4.

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

BapuanTt 8

2 1— 2
1. BBIYHCITUTH HHTETPAJIBL. Q). 1 1M it; w,
=73 sin2zz l21=2 z

B). J.L ,T). T x ,
0 4—~Tsint” 7 L (XF+9)2(x* +4)
2. OnepanMoOHHBIM METOJIOM peluTh 3anaay Komm y'+y'-2y = -2(t+1), y(0) =1, y'(0) =1.
X=-2Xx+5y+1

3. Pemmire cucremy | ; X(0)=0, y(0) =
y=X+2y+1

Bapuant 9

H 222
sin“ zdz _
1. BEIYMCIINTD HHTETPAIIBL.  d). ﬁz\:z — ). ﬁz‘_ (e 1)dz

T dt T x2dx

< (v/5 + cost)? - T) J(x*+3)?"

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

X=-2X+6Yy +1
3. Pemure cucremy x(0) =0, y(0) =1.
y=2X+2

Bapuant 10

1

z 3 _n,2
1. BBIYHCITUTH HHTETPAJIBL. Q). §Z_3w, 0). ﬁz‘ﬂ (z 3;224+1)dz ’

2 (x* +1)dx
) j(2+cos,t) 2 I(x T x+1)

2. OnepauHOHHBIM METOIOM PeluTh 3agady Komm Y'+y'+y =t° +t, y(0)=1y'(0) = -

X=2x+3y +1
3. Pemmute cucremy x(0)=-1, y(0)=0.
y=4x-2y
Bapmuanr 11
1. BelunciuTh HHTErpaibl: a). § L 0). § M
i85 (2% + 4) = z
2r
¢ (x—1)dx
B). .
J‘2+\/_smt J.(x 2 +4)?

20



2. OnepaIMoHHBIM METOIOM peluTh 3a1auy Komm y''+y =6e™", y(0) =3, y'(0) =1.
X=-Xx+3y+1

3. Pemure cucremy { ) ; X(0)=1, y(0)=2.
y=X+Yy

Bapuanr 12

H 3
2dz 6). § sin z°dz

1. BBIYKCIUTD HHTETPAJIBL.  a). j:
125 22 (7 1) (z-1)° 2-21—cosz "

+o0 dX

o) '([\/gsint ~2’ 2 _[O(x2 +4)%(x? +16) '

2. OnepanHoOHHBIM METOIOM peluTh 3agady Komn Y'+y'=t* +2t, y(0) =0, y'(0) = -2.

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

BapuanTt 13

dZ _ 52 3
1. BbIurCIUTh UHTETPANIBL: a). ﬁ 0527 11) ) § . (2-1 4+33Z )dz
7=0.57(z*% + z z

ZJ? J-(xz—x+2)dx
4+\/_smt x* +10x2 +9

2. OnepanHOHHBIM METOIOM pemnTh 3agady Komm y'—y'=t%, y(0) =0, y'(0) =1.

X=X+3y+2
3. Pemure cucremy ; X(0)=-1, y(0)=2.
y=x-y+1’

Bapmuanr 14

(2 +sin z)dz (e? +1)dz
TR 6). ﬁ T

1. BoluuciuTh HHTErpasbl:  a). § |
z|=1

4= z(z + 2i) z
2z +00
dx
B). r ,
J'6+\/_smt -[O(x4+1)2
2. OnepaioHHBIM METOJIOM pemuTh 3a1ady Komm y'-y =cos3t, y(0) =1, y'(0) =1.
X=X+4y
3. Pemure cucremy ; X(0) =1, y(0)=0.
y=2X—-y+9’

Bapmuanr 15

ze’dz 1-22+3z% +4z%)dz
5). it;z\ 1( ) ’

1. BoluucIuTh HHTETpaIbL: ). § 272
Z

-1=3 sinz ’

400 dX

)I8 3\/_5|nt 1) J. 2 _x+1)?

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

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

21



Bapuant 16
(L—sin 1)dz
yA

z(sinz + 2)dz
1. BeluucianTh UHTErpasbl: a). 3 g , 0).
2*5‘:2 sinz l2|=3 z

2 +00
dt dx
®) J‘5—3sint -0 J.(x2 +9)(x2 +4)?
0 —©

2. OnepanoHHBIM METOIOM peluTh 3a1auy Koum y'+2y'=2+e', y(0) =1, y'(0) = 2.

X=-2X+5y+1
3. Pemure cucremy < | ; x(0)=0, y(0)=2.
y=X+2y+1
Bapuant 17
_ e’dz (32" —=2z° +5)dz
1. BoIYMCINTD UHTETPAIIBL:  8). ﬁz_s‘:% Snz’ 0). ﬁz\ﬂ i ,
2 +00
dt dx
B). | —————., 1. | ——,
) '([4+\/73int ) _Lx“ +10x% +9

2. OnepanHOHHBIM METOIOM PemnTh 3agady Komm y'+y'+y = 7e”, y(0) =1, y'(0) = 4.

(= 2x+5
XTI 0) =1, y(0) =1.

3. Pemure cucremy < . ;
y=X-2y+2

Bapuant 18
2(z+1)%dz 1—-cosz®)dz
( ) ' 6) §z—2( ) '

2

1. BBIYHCIIUTD HHTETPAIBL:  d). j 11
= z

273 SIn 2z

2 +00
dt dx
B). | ——=—, ). ,
!4—ﬁsint I(x2+9)2(x2+4)
2. OnepanmoOHHBIM METOJIOM peluTh 3anaay Komm y'+y'-2y = -2(t+1), y(0) =1, y'(0) =1.

—0

X=-2Xx+5y+1
3. Pemure cucremy ¢ ; X(0)=0, y(0)=2.
y=x+2y+1

Bapuant 19

sin? zdz (% —1)dz
0). —
"

1. BolYuCINTh HHTETpAIBL:  d). if ,
l2=2 zcosz

2 dt T x%dx
B, | ——.,r). | ——,
) z[(\/§+cost)2 ) J;(XZ +3)?

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



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

Bapuanrt 20

1

z 3_n,2
1. BBIYHCITUT HHTETPAJIBL. Q). §Z_3ﬂ 0). if (z ?;ZZA""l)dZ ’

B)T ,[ (x? +1)dx
(2+cost) ) (X2 x+1)?

2. OlepanroOHHBIM METOOM pemuTh 3anady Komm y'+y'+y =t° +t, y(0) =1 y'(0) = —

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

Kpumepuu oyenusanua komnemenyuii (pe3yibmamaos):

KontponbHas paboTta cuuTaeTcst BHIITOJTHEHHOW NP YCIOBUH, YTO CTYJEHT HaOpai B cymme 18 6aiioB u

Ooilee.

Onucanue wKanwl oueHueanus:

Bce pelienHble 3a1aHUs B KaX/10M BapUaHTe CyMMapHO olieHuBatorcs B 30 6aios.
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