MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHM A POCCUMICKOW ®EJEPAILIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUU AA€pHBIN YHUBepcuTeT « MUDHU »

OOHMHCKMI MTHCTUTYT aTOMHOV JHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOAIOTOBKH
Kadenpa Bbicuieit MaTeMaTuK

OnobpeHo Ha 3acejaHun
VYuenoro cosera UATO HUAY MUDU
[IpoTtoxon ot 24.04.2023 Ne 23 .4

POH/I OHEHOYHLIX CPEJICTB

o IMCIOMIIJIMHE

MarTeMaTHYECKH aHAJIN3

Ha3eaHue duct;unﬂunbz

AJIs1 HAIIPpaBJICHUS ITOATIOTOBKH

14.03.02 Snepublie hu3uka U TEXHOJIOTUH
KOO U HA36aHUE Hanpaeienus n0020MoeKu

oOpazoBaresnpHas porpamma

I/IHHOBaHI/IOHHBIG AACPHBIC TCXHOJOIMH

®dopma oOydeHUs: OUHAas

r. Oouunnck 2023 r.



O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe JUCHUIUIMHBL «MaTeMaTH4yeckKuid aHajau3» U o0ecleyrBaeT NPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUHOM aTTECTALUU 110 JUCLUIIIINHE.

ey 1 3a5aun GoHIA OLIEHOYHBIX CPECTB

Llenpro @oH/IA OLICHOYHBIX CPEJICTB SBISETCS YCTAHOBICHHE COOTBETCTBHS YPOBHSI OATOTOBKH
o0ydJarommxcs TpeOoBaHUAM (heaepaIbHOro roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa.

I[HSI JOCTHXKCHUA MMOCTaBJIICHHOM neian CDOHI[OM OLCHOYHBIX CpCIACTB IO AUCHUIIMHEC
«MareMaTH4ecKuil aHaJIM3 PEIIaloTCs CICAYIONIIE 3a0a4um:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM MPHOOpPETeHHS OOYYAIOUMMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, TPETyCMOTPEHHBIX B paMKaxX JTaHHOW JMCIHIUINHEI,

— KOHTPOJIb U OLICHKA CTEIIEHU OCBOCHMS KOMIIETCHIUH, IIPEyCMOTPEHHBIX B paMKax JaHHOU
JMCIUTITNHEI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
JIeATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHME TPAJAMLIMOHHBIX U BHEAPEHHUE MHHOBAIMOHHBIX METOJIOB
o0yudeHus: B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIUHBI.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yromamamu 00yuenus no OUCYUNIUHE:

Kona
KOMIIeTeHIN

HanmeHoBaHMe KOMIIETEHIIUH

Koa u HamMeHOBaHHe HHAUKATOpa
JOCTHKCHHUA KOMIICTCHIIUN

VKE-1

Croco0eH UCHoIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX
JUCHUIIINH, HpI/IMeHSITB METOAbI
MaTeMaTHYECKOT0 aHajn3a U
MOJICTTUPOBAHUS, TEOPETHUUECKOTO
1 DKCIIEPUMEHTAIBHOTO
HCCJICAOBAHUSA B ITIOCTABJICHHBIX
3a7a4ax

3-VYKE-1 3HaTh: OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JIUCIUIUINH,
METO/Ibl MATEMATHYCCKOr0 aHaIu3a 1
MOJCIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
V-YKE-1 YMeTh: HCITOJIB30BaTh
MaTeMaTU4YECKHUE METO/IbI B TEXHHYECKHUX
MIPUIIOKEHUSAX, PACCUNTHIBATH OCHOBHBIC
YHCIIOBBIC XapAKTEPUCTHKU CITyIalHBIX
BEJIMYMH, pelIaTh OCHOBHBIC 3a/1a41
MaTEeMAaTHYECKON CTATUCTUKHU; PEIIATh
TUTIOBBIC PACUETHBIC 3a]aUl

B-YKE-1 Bnaners: MeTogamMu
MaTeMaTHYECKOro aHaJIn3a U
MOJICTTUPOBAHUS; METOJJaMH PEIICHHUS
3a/1ay aHAJIM3a U pacueTa XapaKTEePUCTHK
(U3HYECKUX CHCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
IKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboTHI C MPUKJIAJTHBIMU TPOTPAMMHBIMHU
IPOTYKTaMH

OIIK -1

Cnoco0eH ucnojb30BaTh 0a30BbIE
3HAHUA GCTCCTBGHHOHay‘-IHI)IX
JTUCIUILTAH B MPOECCHOHATBHON

JACATCIIBHOCTH, MMPUMCHATH
MCETO/AbI MAaTEMATHUYCCKOI'O
aHaJInu3a n MOACIINPOBAHUA,
TECOPCTUICCKOTO n
OKCIICPUMCHTAJIBLHOT'O
HCCICOOBaAHUA

3-OI1K-1 3Hath: 6Oa30BbIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIIUTIIVH,
OCHOBHBIE MAaTEMAaTHUYECKHUE 3aKOHDI,
OCHOBHBIC (DH3UYECKHEC SBIICHUS,
MIPOLIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMHYECKHX 3aKOHOB U SIBJICHUM;
METO/IbI MATEMATHYECKOTO
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
V-OIIK-1 YMeTh: BHISBIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTb
po0OJieM, BO3HUKAIOIIUX B XOJI€
poeCCHOHAIBHON JEATETHFHOCTH,
MIPHUBJICKATD JUISI UX PEIICHUS
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTHYECKUN anmapar

B-OIIK-1 BnageTts: MaTeMaTHYECKUM
anmapaToM Uit pa3paboTKu MoJIenei
IIPOLIECCOB U SIBICHUH, peICHUS
MPAKTUYECKHX 337124 MPOo(hecCHOHATBHOM
JEITENHHOCTH; HaBBLIKAMH
HCIIOJIb30BAHMS OCHOBHBIX
o011epU3NYECKUX 3aKOHOB U IPUHIIUIIOB




1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce océoenun Ol d6axanaepuama

KomMnoHeHThl KoMIleTeHIMH, Kak NpaBuiIo, (HOPMHUPYIOTCS TNPU HM3YYEHUH HECKOJIbKHUX
JUCLUIUIMH, a TAK)X€ B HEMAJIOM CTEIEHW B Ipouecce NpoxoxiacHus npaktuk, HMAP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydarorerocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mporecc (oOpMUPOBAHHSI KOMIETEHIUH.

Oranbl GOopMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- HAYaJBHBIA STanm — Ha 3TOM JTane (HOPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCd OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHus. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThl, METO/IbI, MOHATHS, MPUHIUIIBI U PABUIIA; peliaeT yueOHble 3a1auu
no oOpasiy;
- OCHOBHOM »Tanm — 3HAHMS, YMEHHUA, HaBBIKH, obOecreuyuBaroniye (HOpMHUPOBAHHE KOMIIETECHLIUH,
3HAUUTENIBHO BO3pAacTalOT, HO €I€ HE JOCTUIaloT WUTOrOBBIX 3HadeHMM. Ha sTOoM sTame cryaeHt
OCBaMBaeT aHAJIUTHYECKHE JACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOCO0eH
CaMOCTOSITENIBHO PEllIaTh yuyeOHbIE 3a/1a4, BHOCS KOPPEKTUBHI B aJTOPUTM JIEHCTBUM, OCYILIECTBIASA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIIMIi Tal — Ha 3TOM 3Tale CTYJEHT JOCTUIaeT UTOrOBBIX IOKa3aTeslel MO 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBIIl 00BEM 3HAHUI, OBIIAIEBACT BCEMH YMEHUSIMU U
HaBBIKaMU B c(epe 3asBieHHONW KommneTeHIuH. OH crnocoOeH HCMONb30BaTh ATH 3HAHUSA, YMEHUS,
HABBIKU MPU PELICHUH 33/1a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTAaHAAPTHBIX YCIOBHUSX.

Ortanbl  QOPMHUPOBAHUS KOMIECTCHIIMA B XOJ€ OCBOCHHUS JUCIHMIUIMHBI OTPAXKAIOTCS B
TematndeckoM mmiane (cm. PITJT).

1.3. CBsa3b Mexxk1y popMHUPYyeMbIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

Ne n/m KonTpoaupyemsie pa3aeanl NHaukaTop R0CTHKEHUS HaunmeHoBaHue
(TeMbI) TUCHHUIIIMHBI KOMIIeTCHIIH U OLICHOYHOI'0 CPeCTBa
TeKylei u
NPOMEKYTOYHOM
arrecTanuu

Texymas arrectanus, 1-ii cemecTp

1. OCHOBHBIE IIOHATHS KP 1
2. 1I
. pees ¥ HempepbIBHOCTD 3.YKE-1: V-YKE-1; B-VKE-1
+ |Anddepennuanruoe 3-OIK-1; V-OITK-1; B-orK-1 |KP 2
HCYHUCIeHHEe
4. HuTerpanbHoe ncuncjieHHE
IIpomesxyTouHas aTTecTanus, 1-ii cemecTp
SK3aMEH 3-YKE-1; Y-YKE-1; B-YKE-1 |DK3aMeHaMOHHbII

3-OIIK-1; YV-OIIK-1; B-OIIK-1 |guJjer

Tekymas arrecranus, 2-ii cemectp

1 Paasl KP 1
2. DYHKIMH HECKOJIBKHX

nepeMeHHbIX 3-VKE-1; Y-YKE-1; B-YKE-1
3. KpaTHble HHTErpaJibl 3-OIlK-1; V-OIIK-1; B-OIIK-1 |KP 2
4. KpuBoJuneiinbie u

MOBEPXHOCTHbIE HHTEIPAJIbI

IIpomMesxyToUuHasi aTTECTALMSA, 2-ii ceMecTp
SK3aMEH 3-YKE-1; Y-YKE-1; B-YKE-1 |DK3amMeHaIMOHHBII
3-OIIK-1; Y-OIIK-1; B-OIIK-1 |guier




2. Onucanue noka3zarteseil H KPpUTepueB OlleHUBAHMS KOMIIETEHIMI HA PA3JIMYHBIX 3Tanax ux GopMHPOBaHMS, ONIMCAHNE LKA OLleHUBAHUS
KoHeuynbIMU pe3ylibTaTaMu OCBOCHHS MPOTPAMMBI JTUCIUTUTHHBI SBISIOTCS C(OPMUPOBAHHBIE KOTHUTHBHBIC JECKPUIITOPHI «3HATHY, «YMETHY,

«BIJIAJIETH», PACIIMCAHHBIE 10 OTACJIbHBIM KOMIETEHUUSAM, KOTOpbIE NpUBeAeHBI B 11.1.1. dopMupoBaHue 3TUX JECKPUIITOPOB MPOUCXOIUT B IpOLECCEe

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Boigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM 3Tare: MOPOroBbId, MPOJABUHYTHINA U BRICOKUH.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU MPOAEMOHCTPUPOBATH O6J'Ia)IaHI/Ie KOMIICTCHIIUSIMHA B

CTAHJAPTHBIX CUTYyallUsX.

YpoBHu CoaepixaTesibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/Marudannabuas
onucaHue YPOBHS % HIKAJIA ISl OLeHKH
OCBOEHMs | IK3aMeHa/3ayeTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00agaHue
chopmuposarvl Ha 8bICOKOM KOMIIETEHIIUSIMH, CIOCOOEH MPUMEHHUTD UX B A/
VpOBHe 8 COOMBEMCMEUU C HECTAaHAAPTHBIX CUTYAIHUAX: TTOKA3bIBACT 90-100 OTiHo/
yensamu u 3a0avamu YMEHHE CaMOCTOSTEIbHO TPUHUMATD PEIICHUE, 3auTero
OUCYUNTIUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO HITN
MIPUKJIATHOTO XapaKTepa Ha OCHOBE W3YYEHHBIX
METO/IOB, MPUEMOB, TEXHOJIOTUI
IIponBuHyTHIN IIpumenenne 3HaHMM W | Brarouaem Hudicecmoawjuli ypoGeHs.
Bce 6uowi komnemenyuti yMeHuil B Oosee mupokux | CTyAEHT MOXET JoKa3aTh BIIaJIEHUE B/
cghopmuposarvl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHLUSMH: IEMOHCTPUPYET CIOCOOHOCTh 85-89 Ouens X0pomo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OonbIIei 0JIei | CaMOCTOSTENHHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITETbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKEHHS WA 00OCHOBBIBATh 70-84 Xopormo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IToporoBwlii PenponykTrBHas CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBierBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4yTeHo
cgpopmuposaHvl Ha NOPO208OM u3Jaraer B mpejaeax 3agad Kypca TeOpeTUYeCcKH
yposHe Y TIPAKTHYECKH KOHTPOJIUPYEMBIN MaTepHa. 60-64 E/llocpencraento
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

Hezaureno




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTECTAIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpeacTBa U npuBoadarcs B 1. 4 ®OC. Mitoroseiii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHIIUN
MIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo tadbmuie. [lpu 3ToM ciieyeT moHUMaTh, 4TO TPaHUIA MEXKTY
YPOBHSIMHU JJIsI KOHKPETHBIX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIIbHOM MPOTPAMMBI MOKET CMEIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOSUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOPO208bILL
NnOpOo208blll NPOOBUHYMbLUL
IIOPOTOBbIN MOPOToOBbIN MOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIN HH2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuaibl, ONpeae/soNe MPoieIypbl OlleHMBAHNUSI 3HAHU, YMEHHIi, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

— MUWroroBast arrecranus MO OUCHUIUIMHE SBIISETCS MHTErpajbHBIM IIOKa3aTeleM KayecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM M HaBBIKOB OOy4aroUMXcs MO JUCHUIUIMHE U
CKJIQ/IBIBAETCSI U3 OLIEHOK, MOJTYYEHHBIX B X0JI€ TEKYIIEH 1 MPOMEKYTOYHON aTTeCTALIUU.

— Texymas arrecramusi B CeMeCTpe MPOBOAUTCA C IENbi0 00ecledeHHs CBOEBPEMEHHOMN
Oo0paTHOW CBSI3M, UISI KOPPEKIUH OOydYeHHs, AaKTUBU3AIMH CaMOCTOATEIBHON paboThI
00y4aroIuxcs.

— IlpomexyTouHasi aTTecTanus MpelHa3HauyeHa i1 OOBEKTUBHOTO TMOATBEPKACHUS U
OLICHUBAHUSI JOCTUTHYTBIX PE3YJIbTAaTOB 00YUEHHUS NOCTIE 3aBEPIICHUS U3YyUEHUS TUCIUTIINHEI.

— Texymas arrecranus ocyIlecTBIsSETCs JIBa pa3a B CEMeCTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henenu y4yeOHoOro cemectpa. Bxirouaer B ce0si OLEHKY MepONpUATHIN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHONH paboThl oOydwaromerocst mo
pasnenam/TeMaM y4eOHOW TUCHUILIIMHEL ¢ 1 o 8 Hexemnmto yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydueOHOro cemectpa. Brxitouaer B ceOsi OLIEHKY MEpONpPUSITHIA
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHONH paboThl oOydaromerocs mo
pasnenam/TeMaM y4eOHOU TUCHUILIIUHEI ¢ 9 o 16 Henemnto yueOHOro cemecTpa.

— PesynpraTel Tekyied M NPOMEXYTOYHOW aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

1,2 cemecTp

JTan peiiTHHIoBoii cucTeMbl / Henensn Bama
OueHovHoe cpeacTBO MuHmMyM* Maxcumyn™*
Texyimasi arrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KontpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30




IIpoMe:kyTOUHasI aTTECTALUSA - 24 — (60% 40) 40
DK3aMeH -
DK3amenayuonHvlil buiem - 24 40
HUTOI'O no aucuuninxe 60 100
* - MUHHMAIIbHOE KOJIMYECTBO OAJIOB 33 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00YyJaronuiics
JOJDKEH  JIMKBUIMPOBATh  TOSBUBIIYIOCS — aKaJCMHYCCKYIO 3aJI0JDKCHHOCTh 10  TEKYIICH WU
MPOMEKYTOYHOW aTTecTanud. MHUHHMAaIbHOE KOJWYECTBO OaJJIOB 3a TEKYIIYH AaTTECTAalHio, B T.U.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTrTecTaiuio cocraBisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

4. TunoBble KOHTPOJIbHbIE 33aJaHUS WJIM HHbIe MATePUAJIbI, HeO0OX0AUMBbIE JJIS OLEHKH 3HAHMI,
YMeHUii, HAaBbIKOB



dopma HK3aMeHAIHOHHOTO OnJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBI HCCAENOBATEIbCKUN AA€pHBIN YHUBepcuter « MUDHU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MMOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hampasnenune 14.03.02 «Snepuble ¢pu3nKa U TEXHOJOTHH
Oo0paszoBarenbHas «/HHOBaNMOHHBIE si/IEPHbIE TEXHOJOTHU»
nporpaMma

Hucuunnmna Marematudecknii anaan3 (1 cemectp)

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Bompoc nist npoBepku ypoBHs o0yuenHoctd 3HATD

Teopema Ponnsa. C ookazamenbcmeom.

2. Bonpoc aiisa npoepku ypoBHs 00ydeHHocTH Y METH

X +13-2x+1
lim )

x—3 3/X2_9

3. Bomipoc nnst mpoBepku ypoBHst oOyduenHoctd YMETD
Buruucnums ¢ nomowwio ouggepenyuana
y=\/x2 +X+3, x=198
4. Bonipoc (3agada/3aganue) s mpoBepku ypoBHs oOyuennoctu BJIAJIETH

Pasnoocum f(x) = tan(x) no gpopmyne Teinopa do 5 nopsioka 5 no cmenemnsm x

CocTaBurelb H.D. KimuaiamosT

(moxmuce)

3aBenytomiuii kadeapoit/
HavYaJIbHUK OTIEJICHUS H.C. CamoxuHn

(moamuce)

« » 20 1.




KpuTepun n mkajna oneHuBaHUs

23 1 MeHbIIIe

Onenka Kputepun onenkn

OTJIINYHO CTyIeHT TOJKEH:

36-40 - IPOAEMOHCTPHPOBATH TIYOOKOE U POUYHOE YCBOCHHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;
- HCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
W3JI0KUTh TEOPETUUECKUI MaTepua;
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHOM paboThI €
JIUTEPATYPOU;
- YMETh CJIeNaTh BHIBOJIBI M0 U3JIara€MOMY MaTepuaiy.

Xopouio CTyneHT AOKEeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepHana,
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
JOCTaTOYHO MOCIIEN0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
u3naraTb MaTepuan;
- IPOAEMOHCTPHPOBATH YMEHHE OPUEHTUPOBATHLCS B JTUTEPATYPE;
- YMETh ClIeNaTh JOCTATOYHO OOOCHOBAHHBIC BBIBOJIBI 10 H3J1araeMOMY
MaTepuany.

Y 10BNIETBOPUTEIBHO CTyneHT AOMKeH:

24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;
- IOKa3aTh 0011ee BIIaICHUE MOHATUIHHBIM allapaToM TUCIUIUINHBI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM M3TIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOTPaMMOil yaeOHYIO
JTUTEPaTypy.

HeynosnerBoputensno | CTyAeHT 1€MOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIHON 4aCTHU POrPaMMHOI0 MaTepuaa;

- HE BJIAJICHHE MTOHATUWHBIM anapaToM JUCHUILINHBI;

- CYILIECTBEHHBIE OLIMOKU MPU U3JI0KEHUU YUeOHOIr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 M3J1araéMOMY MaTepHaly.




dopmMa 3K3aMEHAIMOHHOT0 OMJjIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBIH HCCNENOBATENbCKUU AACEpPHBIA YyHUBepcuterT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Oo6pa3oBarenbHas «HHOBAUMOHHBIE siI€PHBIE TEXHOJIOTHI)
nporpamma

JucuunimHa MartemaTudeckuii anaaus (2 cemecTp)

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Boripoc nnst mpoBepku ypoBHst oOyuenHoctu 3HATDH

Teopema Ponna. C 0okazamenbcmeom.

2. Bonpoc ans npoBepku ypoBHs 00ydeHHocTH Y METD

J' dx
Xy X2 +1
3. Bomipoc nnst mpoBepku ypoBHst o0yuenHoctd YMETD

Buiuuciums ¢ nomowgwvro 6ema-ghynxyuu
1
f dx
J V1—x*
4. Bonpoc (3agava/3ananue) ajis npoBepku ypoBHs o0yueHHocTu BJIAJIETH

o ) X2n+2
Haiimu obnacms cxooumocmu u 8biyuciums cymmy psoa Z .

= (2n+1)(2n+2)

CocTaBuTelb H.D. KimuaiamosT

(moamuce)

3aBemyromuii kaheapoi/
HavyaJbHUK OTIEICHUS J.C. CamoxuH

(moxmuce)

« » 20 1.
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KpuTepun n mkajna oneHuBaHUs

23 1 MeHbIIIe

Onenka Kputepun onenkn

OTJIINYHO CTyIeHT TOJKEH:

36-40 - IPOAEMOHCTPHPOBATH TIYOOKOE U IPOUYHOE YCBOCHHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;
- HCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
W3JI0KUTh TEOPETUUECKUI MaTepua;
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHOM paboThI €
JIUTEPATYPOU;
- YMETb CJIeNaTh BHIBOJBI M0 U3JIaTraéMOMY MaTepuaiy.

Xopouio CTyneHT AOKEeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepHana,
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
JOCTaTOYHO MOCIIEN0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
u3Narath MaTepuan;
- IPOAEMOHCTPHPOBATH YMEHHE OPUEHTUPOBATHLCS B JTUTEPATYPE;
- YMETh ClIeNaTh JOCTATOYHO OOOCHOBAHHBIC BBIBOJIBI 10 H3J1araeMOMY
MaTepuany.

Y 10BNIETBOPUTEIBHO CTyneHT AOMKeH:

24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;
- IOKa3aTh 0011ee BIIaICHUE MOHATUIHHBIM allapaToOM TUCIUIUINHBI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM M3TIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOTPaMMOil yaeOHYIO
JTUTEPaTypy.

HeynosnerBoputensno | CTyAeHT 1€MOHCTPUPYET:

- HE3HAHHE 3HAYUTEIILHON YaCTH IIPOrPaMMHOI0 MaTepuana,

- HE BJIAJICHHE MTOHATUWHBIM anapaToM JUCHUILINHBI;

- CYILIECTBEHHBIE OLIMOKU MPU U3JI0KEHUU YUeOHOIr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 M3J1araéMOMY MaTepHaly.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«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)

MHCTHUTYT OBIIENA TPO®ECCUOHAJIBHOM MOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))

O0pazoBarenbHas «VHHOBaAaNMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna MaremaTu4eCKUil aHAJIN3

Uk~ wm

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22,
23.

BOIIPOCHI K DK3AMEHAM

MHoxecTBa M ONepalMd C MHOXXECTBaMU (0ObEIUHEHUE, MepeceuyeHue, pa3sHOCTb, JONOJHEHHUE).
YucinoBble MHOXKECTBa (HaTypalibHble, IIElble, pallMOHAJIbHbIC, UPPALMOHAIBHBIE) U UX OCHOBHBIE
CBOMCTBA.

Metoa MaTeMaTHYeCKOM HHAYKIIUH.

HepasenctBo bepnymiu.

dakropuansl 1 OMHOMHATIBHBIE KO (UIIUEHTHI.

[Tonstue pynkunu. O61aCTh ONMpeENENeHHs] U MHOKECTBO 3HAUEHUH.

I'padpux ¢pynkuuu. Onpenenenust u npumepsl. CIOPbEKTUBHBIE U UHBEKTHUBHBIE (DYHKIMH; B3aMHO-
OJIHO3HAuHble (yHKUMH, oOpatHas ¢yHkuus. MonHoToHHble (yHKUMU. Kommosunusg ¢QyHKIHMA.
[TapannenpHblii HEpeHOC, MACIITAOMPOBAHUE, OTPAKEHUE OTHOCUTEIBHO OCEH.

DOnemeHTapHble (YHKIIMU U CBOWCTBA.

CreneHy, MONMHOMHUAIBHBIE U PallMOHANbHbIE (YHKIMH, 3KCIIOHEHLUAIbHbBIE U JIorapu(pMUUecKre
(GyHKIIUHM, TPUTOHOMETpHYECKHe (QYHKIIMU U 00paTHbIE TPUTOHOMETPpUUYECKHE (DYHKIUH.
OrpaHu4eHHbIE MHOXKECTBA.

Bepxusist rpanb, HUkHsAA rpadb. CynpemyM, nHGuHyM. CBOMCTBA MOTHOTH U OTAEIUMOCTU. Teopema
0 CyILIECTBOBAaHUHU TOYHOM BEPXHEH I'PaHU OIPAaHUYEHHOIO CBEPXY MHOKECTBA.

[Ipenern mocnenoBaTeIbHOCTH.

CBoiicTBa cXOAAIIMXCS MOCIEIOBATENbHOCTEH (apu(pMeTHdecKre U CBSA3aHHBIE C HEpaBEHCTBAMHU).
TeopemMa «0 IBYX MOJULENCKHUX).

IIpenen MOHOTOHHOM OrpaHUYEHHOM M1OCIEN0BATEIBLHOCTH.

Yucno Dunepa.

Teopema 0 BIOXKEHHBIX OTPE3Kax.

YactuyHble Ipeebl, BEpXHUE U HUKHHE MTPEIEIbL.

Teopema bonbano-Beliepurpacca.

[Ipenen pynkmuu. J[Ba onpenenenns npenena (mo ['eitae u mo Kormm), nx SKBUBaJICHTHOCTb.
CpoiicTBa (hyHKIMI, UMEIOIUX IMpenaesbl (JOKaJdbHOE TMOBeAeHUEe (QYHKUUH, apudmeTndyeckue
CBOIMCTBA U CBOICTBA, CBSI3aHHBIE C HEPABEHCTBAMM).

OnHOCTOpOHHUE MpeIeNbl, 0ECKOHEUHbIE MTPEeIbl U Mpeaesbl Ha OECKOHEUHOCTH.

JIBa 3ameydaTenbHbIX Mpezena.

beckoneuHo 6onblne 1 6eCKOHEYHO Malible ()yHKIIMH.

CumBoutel Jlannay (o- 1 O-CUMBOJIHI).
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24,
25.
26.
217.
28.
29.

30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.

43.
44,
45.

46.
47.

48.

49.
50.
51.
52.

53.
54,
55.
56.
57.
58.

59.

60.

JlokanbHbIE CBOCTBA HEMPEPHIBHBIX ()YHKIIUH.

Krnaccudukanus Touek pa3pbia.

HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

CaoiicTBa HeMpPEePBIBHBIX HAa OTpe3ke QyHKIMI. PaBHOMEpHAast HEIPEPBIBHOCTb.

Teopewms! Beliepmrpacca u Kantopa

[lonsiTe MpOU3BOAHON, €€ MEXaHUYECKUI U IN€OMETPUUYECKUM CMBICI. YPaBHEHHUS KacaTeIbHOU U
HOPMAaJIbHOU NPSMOI K TpaduKy.

Hudbdepenumpyemocts, nuddepennuan. HenpepriBHOCTh tuddepeHIupyeMon (yHKIIHH.

[IpaBuna aquddepeHunpoBanusi CyMMbl, IpOU3BeeHuUs, yacTHOro. [Ipon3BogHas 06paTHOM QyHKINU.
[TpousBoHas KOMIO3UIHH (DYHKIIUH.

WNuBapuantHocts mnepBoro auddepennmana. [lpunoxenuss mneporo auddepeHnmana K
PUOIMKEHHBIM BBIUYUCIICHUSIM.

Jlorapudmuueckas mpou3BoHasl.

Teopemsbl Posud, Jlarpanxka, Komu.

Bricine nmpou3BogHbBIE HEKOTOPHIX dJIeMEHTapHbIX PyHkIuit. ®opmyna JleitoHua.

®opmyna Teitnopa ¢ octarounsiM wieHoM B popme Ileano u Jlarpamxa.

MOHOTOHHOCTb, 9KCTPEMYMBbI, BBINYKJIOCTb, TOYKH Ieperuda, acUMITOTHl (HaKJIOHHBIE,
TOpPHU30HTANIBHBIC U BepTUKaIbHBIE). [locTpoerne rpadukoB.

[TepBoobpaznas. Heonpenenenuslii naterpai. Tabmuia nepBooOpa3HbIX.

[IpaBuna u MeTobl HHTErpUpOBaHUs. JIMHENHOCTH UHTETpAIA.

WNHTterpupoBanue no 4acTsiM U C HOMOUIBIO 3aMEHBI.

WHTerpupoBaHue  palyMOHAJBHBIX,  HPPALMOHATIBHBIX M  TPUTOHOMETPUYECKHX  (PYHKITHI.
JudbdepeHnmranbHpIii OMHOM.

[Tnomane kpuBoduHENHHOMN Tpaneuunu. OnpeaeIeHHbIA HHTErpall.

®opmyna Herotona-JleitOHuma.

[IpuiioxxeHus onpeaeneHHbIX HHTErPAJIOB: IJIOMAAH B JEKapTOBOM U MOJSPHOM CUCTEMaxX KOOPIMHAT;
JuiHa 1yru B 2-D u 3-D; 00beM Tel ¢ UCI0Ib30BaHUEM ILJIOIIA/ICH OMepeUHbIX ceueHul, 00beM Tera
BpallleHHUs; [JI01a/1b TIOBEPXHOCTH BpalllEHUsI; Macca, KOOpAUHATBI LIEHTpa Macc U Jp.

Teopemsl ['ynpauHa.

HecoOcTBeHHble uHTErpasiibl (HEOrpaHMUYEHHbIE O0JacTH, HEOrPaHWYEHHbIE IOJbIHTErpabHbIE
BbIpakeHus1). CXOMMOCTb, PACXOAMMOCTb HECOOCTBEHHBIX HHTETPAJIOB.

WHTerpansl OT NOJ0KUTENbHO3HAYHBIX (YHKIIUI, HEOrpaHUUEHHBIE MTOIBIHTETPAJIbHbIE BHIPAYKEHUS U
(unn) HeorpaHUYEHHBIE 00IacTH UHTErpUupoBanusl. [Ipu3HaK cpaBHEHUS U ACUMITOTHYECKUN MPU3HAK
CpaBHEHUS.

AOGcoutoTHas M ycIIoBHas cXoauMocTh. [Ipusnaku AGens u Jupuxie.

bera, 'amma ¢pyHkIum.

Wurerpans! [lyaccona u Jlupuxie u ux NpuaoKeHUs MPU BHIYUCICHUH ONPEACIICHHBIX HHTETPAJIOB.
Psanpl ¢ HeoTpuLIATEIbHBIMY WIEHAMU: paJMKaIbHBIN NpU3HaK, JanamOepa npu3Hak, HHTETpaIbHbII
MIPU3HAK CXOAUMOCTH.

AOQCOJIFOTHO U YCIIOBHO CXOJAIIMECS psbl. 3HaKonepeMeHHbIe psaabl. [Ipu3nak Jleioaua.

[Tpuznaku Ab6ens u Aupuxie.

Psinpl hyHKIIMIA, CTETIEHHBIE PSIIBL.

Psn Teitnopa. OG1acTb CXOJUMOCTH.

Brruncnenue cymMmbl CTENEHHOTO psiia Au(depeHInPOBaHUEM U UHTETPUPOBAHUEM.

MHoxecTBa - OTKpBITOE, 3aMKHYTOE, TIpaHula. JIMHENHHO-CBS3HBIE, HECBSI3HBIE MHOKECTBA,
KOMITOHEHTBI CBSI3HOCTH, BBINYKJIbIE MHOXECTBA, KOMIAKTHble MHOkecTBa. @DyHkuuu. OO61acTh
ornpenenenus. Jluaun yposus. [Ipenen u HenpepbIBHOCTD (QYHKIIMHA.

YacTHble MPOU3BOIHBIE MIEPBOTO MOPsSAKA U TpaaueHT. JuddepeHuupyemMoctsb, JOCTATOUHOE YCIOBUE
muddepeHIMpoBaHus. YpaBHEHHUS] KacaTeJIbHOM IUIOCKOCTH M HOPMAJIbHOW MpsSMOM K Tpaduky
(moBepxHocTH). duddepeHunan u ero NpuaoKeHus A NpUOIMKeHHbIX BblurciaeHuil. [Iponssoanas
10 HallpaBJIeHUIO. ['eoMeTpUUecKnii CMBICI IpaluEHTa.

Bropble yacTHbIE MPOM3BOJHBIE UM YAaCTHBIE MPOU3BOJHBIE 0oJjiee BBICOKOTO mopsaka. CMmellaHHbIe
npou3BojHble U Teopema llIBapua. Juddepenunanst BToporo u 6osee BeICOKUX mnopsakos. @opmyna
Tetnopa.
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61.

62.

63.
64.

65.
66.
67.
68.
69.

70.

Touku sxcTpemyma (GyHKIMHU; cTalMoHapHble Touku. Heobxomumoe ycinoBue skctpemyma. Bropeie
YacTHBIC TPpOW3BOAHBIE W Matpuna lecce. Ksagparuunbie ¢dopmel. Kanonwmdeckas ¢opma
kBaapaTuaHOil  opmbl.  [loNOKHUTETHEHO-ONPECICHHBIE, OTPHUIATENIFHO  OMpeACNieHHbIE U
HeornpezeneHHble KBaapaTiuunbie popmbl. Kputepuii CunbBectpa. JlocTaTouHOE YCIIOBUE JIOKAILHOTO
JKCTpEMyMa.

Teopema o HesiBHOH GyHKIIMHM. Bhiunciienne 4acTHBIX MPOU3BOIHBIX HEsABHOM GyHKIMH. Pasnoxenue
HesBHBIX pyHKIMIA 110 hopmyne Teitnopa. DKCTpeMyM HESIBHON (PYHKITUH.

VYcnoBHbli 3kcTpeMyM. Meto1 MHOKUTENEH Jlarpanixka.

3amMeHa TIEpEeMEHHOW B JBOMHOM M TpoWHOM uHTerpaie Skobuan. Ilomspuele, cepuueckue u
LMIMHIPUYECKUE KOOPUHATHI.

Brruncnenmne o6beMa, Macchl, KOOPAUHAT IIEHTPa Macc

Brruucienne KpuBOJIMHEHHBIX UHTETpajioB 1 poja.

Brrunciienne KpuBOJIMHENHHBIX HHTErpaAIOB 2 pojaa. Teopema I'puna. Brruncienue miomaaei.
Brruncnenue moBEpXHOCTHBIX MHTErpajoB | poja uid nmapaMeTpUuecKd 3aJaHHOM IOBEPXHOCTH, a
TaKKe JJIs1 IBHO 3a/IaHHON ITOBEPXHOCTH.

Brrunciienne moBEpXHOCTHBIX MHTETPATIOB 2 poja Ui MapaMeTpUdYeCKH 33JaHHOW MOBEPXHOCTH, a
TaKKe JJ1s IBHO 3a/IaHHON MTOBEPXHOCTH.

Ckansipable U BeKTOpHbIE Toia. Porop, nuBeprenius, rpaauent. Teopema ["aycca-Octporpaackoro.
Teopema Crokca. [loTeHUManbHOE U COJIEHOUAAIBHOE BEKTOPHBIE MOJIS.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Ob0paszoBarenbHas «/HHOBaIMOHHBIE si/IePHbIE TEXHOJIOTHU»
nmporpamma

Hucuunnmna MaremMaTH4YeCKHil aHAJIN3

1.

5. 11 a
PH KakuX 3HA4EeHUSAX a (yHKIUS X—a, X>2
sinzx
6. Haiiti TOUKH pa3pbiBa Y(X) = m U KJIaCCUPHUIMPOBATH HX.

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«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)

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Tema mipenien U HEMPEPHIBHOCTH

Bapuanrl

%7n9+4;—Jn4+3

lim

N—>c0 Jn® +24+n
X% -3x+2
x—>1 X" 4+ X —2X
Hm(n+%27—n3).
Nn—o0

_ e4x_e2x

lim

x—0Sin4x —sin2x

2%, x<2
y(x)=

HeMpepbIBHA.
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Bapmuanr 2

: Yn® +5+/n* +2
n>014+3+5+...+(2n-1) "
X% — 3 +2

2. lim 3
x—1 X

+x2-2x
tan 2x —sinx

3 lim—————
x>0 X(1—C0S2X)

o 3x-1
4. lim .
oL 1+ x —+2x

MX+1-1
Y(X)= Ix+4-2
a, x=0
5. [Ipu kakux 3HaUCHUAX & QYHKIUS HenpepbIBHA.

- U KJIaCCU(OULIUPOBATH UX.
sin x (ump

6. HaiiTi Toukm paspeiBa y(X)

KpuTtepun n mkajna oneHuBaHuUsi

Ouenka Kpurepuu oneHku

OTau4yHO CTyIeHT JOJDKEH MPaBUIIbHO PEIIUTh MUHUMYM 5 3a1a4.
¢ 25 o 30 GamioB

XopoIiio CTyneHT JO0JDKEH MPaBUWILHO PEIIUTh MUHUMYM 4 3a/1a4H.

¢ 20 1o 24 OGaioB

Y 10BNETBOPUTENBHO CTyIeHT AOKEH PeluTh MPaBUIBHO TPH 3a/1a4H U, BO3ZMOXKHO,
¢ 15 o 19 G6ammor c/eNnaTh HerpyObie OITMOKH ele B OJTHOM 3a/1aye.

HeynosnerBopurenbHo | CTYACHT pelini MpaBHIIbHO MEHbIIE 3 3a/1a4;
¢ 0 1o 14 6annos

Kaxxnas 3agaua orieHuBaeTcsa B 5 0aILIOB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTHUTYT OBIIENA MTPO®ECCUOHAJBHON MOATOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Ob0paszoBarenbHas «/HHOBaIMOHHBIE si/IePHbIE TEXHOJIOTHU»
nmporpamma

Hucuunnmna MaremMaTH4YeCKHil aHAJIN3

KoMIuIeKT 3aJaHuil 1J151 KOHTPOJIbHOM padoThI 2

Tema: tupPepeHnnabHOE HCUUCICHHAE

Bapmuanr 1

1. BoIYHCIUTD IPOU3BOHYIO Y,

X = (arcsint)?
t

V1-t2

2. Haiitn ypaBHEHUS KacaTelbHON 1 HOPMAIU B TOUKE X,

y=6W_16W

3 Xo =1

3. Beraucnauts npousBoanyo Y = (X2 —l) S .

4. Pasnoxuts 110 popmymne Teiimopa Yy =sin’ X B Touke X, =0 710 4ieHOB 2 MOpSIKA.

. 1—cosx?
5. BLI"II/ICJ'II/ITB Hpe,[[eﬂ C IIOMOIIIBIO HpaBI/IJ'Ia .HOHI/ITaJ'IH Ilm — 5
o X2sinx

_y2
6. IMocrpouts rpadux Y =€ -

Bapuant 2

1. BBIYUCITUTH TIPOU3BOIHYIO Y,
X =2t/(1+1%
y=t*/1+t?)

2. HaiiTn ypaBHEHHS KacaTeJIbHON U HOPMAJIU B TOUKE X,

y :3(§/§—2\/§),x0 =1.
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!
3. BBIYHCINTD IPOH3BOAHYIO Y (X) , 3aJaHHON HesiBHO  yeY ¥ + x2 =1

2X

4. Beraucmuts y©29  pymkmum Y = ——

X+1°

5. Paznoxwuts o popmysne Teiinopa B Touke X, =0 10 4ieHOB 4 mopsiaka.

6. [Toctpouts rpapux Yy = &
X

f(x) =2x+ (x> — DIn(1 + x)

X

KpuTtepun n mkajna oneHuBaHUs

¢ 15 no 19 6asuioB

Ounenka Kputepun onenkn

OTtiinyHO CTyneHT A0KEH NPAaBUWIBHO PEIINTh MUHUMYM S 3a7a4.

¢ 25 no 30 6ayuioB

Xopomo CTyneHT HOKEH IPABUIBHO PEIINTh MUHUMYM 4 3a1a4u.

¢ 20 no 24 0auioB

Y 10BIETBOPUTEIBHO CTyzeHT AOKEH PEelIuTh NPAaBUIbHO TPU 3aJ1a4H U, BOZMOXKHO,

cenaTh HerpyOble OIIMOKY ellle B OJIHO 3a7aue.

HeynosnerBopurenbHO
¢ 0 no 14 6ammoB

CTy,I[eHT peuinia IpaBUJIbHO MCHbIIC 3 3aJa4,

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.

18



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBLHOE YUYPEXKJAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman denmeparbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeHs BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))
O6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThl 1

Tema: Heompeae1eHHBIH HHTErPaJl

Bapuanrl

J- dx J' dx

1—cosx xxZ +1
J-x3+4x2+4x+2 .
(X+D*(x? +x+1)

I%/(HW)Z i [ o

x2 -4/x (1+sinx —cosx)?’

j(4 +3x)e**dx.

Bapuanr 2

- 1+Inx

sin® x - dx I—dx.
’ X

~ 3 J— 2 J—

(5x — 2)e**dx. [ 212 gy
. (X —4)(X - 2)X
SUCGREN [ o
ox-RIxXT | sin® x(1+ cosx)’
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KpuTepun n mkajna oneHuBaHUs

¢ 15 no 19 6ammosB

Onenka Kputepun onenkn

OT1nu4HO CTyneHT J0JKeH NPaBHIbHO PELIMTh MUHUMYM S 3a/1ad.

¢ 25 5o 30 GamioB

Xopo1o CTyneHT JoJKeH NPaBUIIbHO PELINTh MUHUMYM 4 3a/1a4H.

¢ 20 1o 24 GamioB

VY 10BI€TBOPUTENBHO CTyneHT J0KeH pellinTh PaBUIbHO TPU 334a4H U, BO3MOXKHO,

cenaTh HerpyOble OMMOKY €IIe B OJTHOH 3aaaue.

HeynosiersopurensHo
¢ 0 no 14 6aioB

CryaeHT pelui nNpaBuIbHO MEHbIIIE 3 3a/ad4;

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE 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)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznKa M TEXHOJIOTHI))
O6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KoMIuIeKT 3a1aHuil 1J151 KOHTPOJIbHOM padoThI 2

Tema: OHpG,I[CJ'IGHHbeI HHTCIrpal, HECOOCTBEHHBIE HHTCIpajibl, PSAAbI

Bapuanr 1

x % dx
x-1
2. Haiitn mnomans, orpanuueHHyo kpuBbiMu Y = (X —2)°, y =4x 8.

o0

X
HCCHG,HOB@.TB CXOAUMOCTD J. d X
1 (x+1D)Vx? -1

4. BBIYUCIUTH C TOMOIIBI0 OeTa-(hyHKIIUU

w

o

HccnenoBarh CXOAUMOCTD B A Y A
2;( ) nv/n
2n+2

6. HaiitTi 061acTh CXOMUMOCTH M BEIYUCIIUTH CYMMY psifia i X .
< (2n+1)(2n+2)

Bapuanrt 2

1. Beruucnuts HTETpas
1

Jx15\/3x8 + 1dx

0

N

. Halitn nnuny kpuBou
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X = 5(t —sint),
y =5(1—cost),
0<t<r.

3. HCCJ’IGHOB&TB CXOOUMOCTDb MHTErpajia.

T(x+cosx)dx
1 X +sinx

4, BeuncauTh ¢ TOMOIIBIO O6eTa-hyHKITUN

L3
2
f sin8xcos®xdx

0

5. Hccenenosars Ha aGCOMIOTHYIO M YCIOBHYHO CXOIMMOCTh

z a1 2N+1
Z(_l) n(n +1)'

n=1

6. Haiitu o0Omacte CXOOUMOCTH U BBIYHUCINUTH CYMMY psia

i 2”+ﬂ X"

= n

KpuTtepun u mkana oneHuBaHuUs

¢ 15 no 19 6amnos

OneHka Kputepuu onenkun

OT1inyHo CTyneHT A0KeH MPaBHIBLHO PEIINTh MUHUMYM 5 3a/1a4.

¢ 25 no 30 6amioB

Xoporio CTyneHT A0KeH MPaBHIBLHO PEIINTh MUHUMYM 4 3a/1a4u.

¢ 20 1o 24 OGaminos

Y 10BNETBOPUTENBHO CTyneHT AOKEH PeluTh MPaBUIBHO TPH 33/1a4H U, BOZMOXKHO,

c/enaTh HerpyOble OITMOKH ellle B OJTHOM 3aj/1aue.

HeynosnerBopurensHo
¢ 0 no 14 6amioB

CTYI[CHT peuni nNpaBuJIbHO MEHBIIIC 3 3aaay,

Kaxxnas 3agaua orieHuBaeTcsa B 5 0aJLIOB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))
Ob6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThl 1

Tema: nuddepenunanbHoe ucunciaenne QyHKINNH HECKOIbKUX EePEMEHHBIX

BapuanTt 1

ou 3 2
1. BblyMCIUTH TPOU3BOIHYIO 11O HanpaBneHmoa byHKIIUN u= Xy +7 + XyZ B Touke M(1,1,-

2), BEKTOp io6pa3yeT yraet 60°, 45°,60° ¢ ocsiMu KOOpAMHAT.

2. Hammcarh ypaBHeHHs KacaTeNbHOI IIIOCKOCTH X HOPMAJIH K roBepxHoctn Z = arctg ; B Touke M

(1,-1,-mt/4).
3. MHccrnenoBaTh QyHKIUIO HA SKCTPEMYM
u(x,y,z) =x*+10x —y?> —4y + 1523 — 222 —z+ 3

4. Brlyuciauth 0z 0z 'z 0%z 9%z
' ox ' 9y 'ox2 'oy?’ oxdy

B Touke M (2,1,1) , ecnu z(x, y) 3a1aHa ypaBHEHHEM

x3+y3+2z3 —3xyz=4
5. Pasnoxuts dysxumo no popmyre Teiinopa f(X,y) =2x* —xy—y* —6x—3y+5 B Touxe (1,-2).

6. Haiiti ycroBHBIA okcTpeMymM  3X —4y —extr, X° +y° =25,

Bapuant 2

0z

2 2
1. BblyncauTh IPOU3BOAHYIO 110 HAMPABICHUIO ~, (QYHKIIMH L=Y +X —XY & HaIlpaBJICHUN

ol
[ = {3,—4} B TOUuKe M(1,1).

2. Hammcars ypaBHEHHs KacaTeIbHOMN IIOCKOCTH W HOPMAJH K MTOBEpXHOCTH Z = XY B Touke
M (1,1,1).

3. MccrenoBarh GpyHKIHUIO HA SKCTPEMYM
u(x,y,z) =x*+4x—3y3+3y?+3y—2z2—-5z+1
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4. Haiitu npou3BOHbIE

0z 9%z 0%z 9%z
ox ' 9y '9x2 ’'oy?’ oxdy

HEesBHO 3Xx — 2y +z=xZ+ 5

5. Paznoxuts no popmyine Teitnopa f(X,y)=e*siny s rouke (0,0) 1o 4-ro nopsxka.

6. HaiiTu ycloBHBIN SKCTpeMyM Z = X% + y2 —Xy+X+y—4—>extr | Xx+y=-3.

KpuTtepun n mkajna oneHuBaHuUsi

¢ 15 no 19 6asuioB

Ounenka Kpurtepuu onenku

OT1nu4HO CTyneHT J0JKeH NPaBHIIbHO PELIMTh MUHUMYM 5 3a/1ad.

¢ 25 no 30 6aynoB

Xoporo CTyzneHT HOKEH IPAaBUWIBHO PEIINTh MUHUMYM 4 3a1a4u.

¢ 20 no 24 GayuioB

Y 10BIETBOPUTEIBHO CTyzneHT AOKEH PEeLuTh NPAaBUIBLHO TPU 3a/1a4 U, BO3MOXKHO,

cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a7aue.

HeynosnerBopurenbHO
¢ 0 no 14 6ammos

CTy,I[eHT peuinia IIpaBUJIbHO MCHbIIC 3 3aJa4,

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.

B Touke M(2,1,—1), ecnu pynkuus z(x,y) 3aaaHa
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA3OBAHNUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))

O6pazoBarenbHas «MHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»

nporpaMma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOU PadoThI 2
Bapuanrl
1 0
1. U3MeHHTH MOPSAAOK MHTETPUPOBAHMUS jdX J fdy

0 —Jx

2. Beruncnutb I J. xydxdy, ecim obnacte D orpannyena KpuBbIMH:
D

x>+ y2=1, x>+y?=4u0<y<x
3. Beruncnuthb J.J-J. (x+ y)dxdydz, ecnu V orpanndeHa miockocTsiMA Yy =X,y =0,x=1,z=0 u
Vv
_ 2 2
napabosongoMm Z = X"+ Yy°.

4. BeluuciuTh J. xydl, ecnu L 3amana mapamerpudecku X =cost,y =sint u te [O, %}
L

5. Beruncnutp ” zdS . TloBepxHOCTH S 3a1aHa YCIOBUSMH: X2 + y2 =7%, 0<z<1.
S

6. Beruucuts ff¢ (d,1)dS

- =+ 31,
XI +Y] +2°K, S - pHemnss uacts WTHHPA X + y2 =9 orpanmueHHas MIOCKOCTSIMH

5=
PR:z=1P:z=2

Bapuanrt 2
4 4—X
1. 3MeHHTH MOPSAI0K HHTETPUPOBAHHUS Idx J. fdy
0 0

. . 1
2. Haiitn mutomaap 001acTH, OTpaHUYCHHOW KPUBBIMU: Y = Jx, y=—,x=16.
X
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3. Borunciuth IHdXdydz , eci 00s1acTh V OrpaHMYeHa MMOBEPXHOCTSIMHU
\

4. Boraucnuts $(a, dl), a=-zi—3xj+xk, I": {

5. Beruncnuth ” zdS. TloBepxHOCTBH S 3ajiaHa YCIOBUSIMHU S

S

2
x =5cost, y =5sint,
z=4.

x2+y?+22 =4,
z=0(z >0).

X +y2+22:16,

x2 +y% =2%(2>0).

> — = 2.7 2= e .
6. Beruuciuthb f fs (a,n)ds , a=Yy"XI —yxX" ]+ K , S - Brewmss yact KOHHUYECKOI MMOBEPXHOCTH

2 2 2
X“+Y =2°(220) orpammuennoit miockoctsio Z =1,

KpuTtepun u mkajna oneHMBaHus

¢ 0 no 14 6auioB

Ounenka Kputepuu onenkun

OT1nu4HO CTyIeHT JO0JDKEH MPaBHIBHO PEIIMTh MUHUMYM 5 3a]1a4.

¢ 25 no 30 6amios

Xoporto CTyIeHT J0JDKEH MPaBUIIbHO PELIUTh MUHUMYM 4 3a/1a4H.

¢ 20 o 24 Gayos

VY 10BJIETBOPUTEIHLHO CTyneHT JOJDKEH PEeIInTh MPABUIILHO TPU 334 M, BO3MOXHO,
c 15 no 19 6amnos c/IeNiaTh HerpyOble OIMMOKY eIIe B OJTHOM 3aaaue.
Heynosnersopurenbho | CTyaeHT pel IpaBUJIbHO MEHbIIE 3 3a1a4.

Kaxmas 3agaua oreHuBaeTCd B 5 0ajjoB.
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