MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa Briciieit maremMaTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

«b1.0.02.01 MATEMATUKA»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocts: 21.05.01 Ilpuknagnas reone3us

Hampasinennocts(ipoduiie) moarotoBku: MHkeHepHas reoae3us

KBanudukanms (cTerneHb) BHITYCKHUKA: CIICITAATTUCT
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 5 nmet 8 mecsma(-eB)

O0beM: B 3a4ETHBIX eauHuLax; 15 3.e.
B aKaJIeMHUYECKUX yacax: 540 ak.4.

Mocksa, 2024
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Pa3padoruukmu:

[Tpodeccop kadenpsr Beicueit matemaTuk, 1.H., npodeccop

Heiimau 1O. M.

[Tpodeccop kadenpsr Beicuieit MmaTemMaTnku, A.T.H., JOLEHT

Cyraunosa JI. C.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmanprocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKISHHOTO MpUKa3oM MuHOOpHAyKH

ot 11.08.2020 Ne 944

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsrii pakynsrer | [Ipemcemarennb JIutBunenko M. B. Paccmorpeno | 15.02.2024, Ne 1
Y4ebHo-meTonu
YECKOU
KOMHCCUU
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHHUSA HOUCHUILNIMHBI - nonyquHe 06y‘-IaIOH_[I/IMI/IC$I TCOpeTI/I‘-IGCKI/IX 3H3.HPII>1 0
3aKOHOMEPHOCTSIX ~pPa3BUTHSA COBPEMEHHOTO MaTeMaTHYeCKOro ammapara ©W €ero CcBi3U C
npoeCCHOHAIBHOW JEATENbHOCThIO, 00 OCHOBHBIX HAINPaBICHHUSX Ppa3BUTHS COBPEMEHHOMN
MareMaTuky; (opMUpOBaHHME MPAKTUYECKUX HABBIKOB U TOTOBHOCTH K CaMOCTOSTEIbHOMN
pa3paboTke M MPUMEHEHHIO MAaTEeMAaTUYeCKOrO ammapara JUisli pEelIeHHs MPaKTHYeCKUX 3ajad
HpO(l)eCCI/IOHaHBHOfI JACATCIIBHOCTU, HOCTpOGHI/IH MaAaTEMaTU4YCCKUX MOHCHeﬁ I/13y‘-IaeMBIX Hpoueccms
148 ﬂBJIGHHfI; OBJIaACHNC HaBBIKAMHA HpI/IMeHeHI/I}I CTaHI[apTHBIX MAaTCMAaTHUYCCKUX MOI[eJIeﬁ U METOI0B
B IIpo(hecCHOHANTBHON IeATeIbHOCTH.

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- (opMupoBaHHE TOHATHUHHOTO ammapara ¥ TPEACTABICHHH O COBPEMEHHBIX MaTeMaTH4YeCKHUX
METOJIax, MPUMEHIEMBIX TIPH PeIIeHUN MTPOQeCCHOHATBHBIX 3a]1a4;

- OCBOCHHE HABBIKOB WCITOJIb30BAHUSI MAaTEMaTHYECKOTO armapara: MpeAeibl, MpOu3-BOIHBIC,
WHTETPaJIbI, psAnbl, tuddepeHInaibHbIe YpaBHEHNUS,

- TIOJlyYCHHE KOMIIETEHIIMH B OONACTH TMPUMEHEHHS MaTeMaTHYeCKOrO arapara JJisd perieHus
MPaKTUYECKUX 3a1a4 MpodeCCHOHAIBLHON NESITEIIbHOCTH, a TaK)Ke TMOCTPOCHUS MaTeMaTHYeCKHUX
MOZIEJEeN N3y4aeMbIX MTPOIIECCOB U SIBJICHUI;

- opMHUpOBaHUE YMEHHI NPUMEHATH MOJYYCHHbIC 3HAHUS B MPAKTHUECKON JESITeTbHOCTH, peIiaTh
NPAaKTUYEeCKHE 3aJauyd CONIAaCHO BbIOpaHHBIM MaTEMaTHMYeCKOMY ammapary W MOAETM,
OIMCBIBAIOIINM pelIaeMble MPO(peCcCHOHANBHBIC 3aJa4H.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CmocobGeH pemarh MPOW3BOJACTBEHHbIE U (WJIM)  HCCIECNOBATEIbCKUE — 3aJlau
MIPOU3BOACTBEHHON EATEIHLHOCTH HA OCHOBE ()YHIaMEHTAIBHBIX 3HAHUN B 00JIACTH T€O/IC3UH

OIIK-1.1 [lemoHcTpupyeT HaBbIKM (U3UYECKOTO W TPOrPAMMHOTO  MOACIUPOBAHUS
OTAENbHBIX (pParMeHTOB Ipoliecca BbIOOpa ONTHUMAIBHOIO BapHaHTa s KOHKPETHBIX
YCIIOBUM

3name:

OIIK-1.1/384 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, IO3BOJISIOIIIE
pemars npodeCcCHOHANIBHBIE 3a/1a91

Ymems:

OIIK-1.1/YM4 BrpisBUTH NepedyeHb TOAXOMAIIUX JJI PEHICHUS KOHKPETHOW 3amauu
METOJIOB MaTeMaTHYECKOW WHTEPIPETAIINH Tpoliecca

Braoems:

OIIK-1.1/HB4 HaBeikaMu coO3JaHHS MaTEMAaTHYECKUX MOMENEH, MO3BOJISIOIINX
HAJICNUTh paccMaTpPUBAeMblii OOBEKT HEOOXOIMMBIMH CBOWCTBAMU OpHUTHHANA, IS
OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u

OIIK-1.2 Ucnonp3yer dyHIaMEHTANbHBIC 3HAHMS ISl PEIICHHS 3a7ad MpodeCcCHOHATBLHON
NEeSITeIbHOCTH B 00JIaCTH reofie3uu

3name:

OIIK-1.2/385 O cBa3u reone3nu ¢ (QyHIAMEHTAJIBHBIMA HayKaMH, Ha KOTOPBIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii

Ymems:

OIIK-1.2/¥YM4 Omnucath ¢ UCHIOIB30BAaHUEM MaTEMAaTUYECKOTO armapara MpOUCXO IS
MPOLIECCHI

Braoems:
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OIIK-1.2/HB4 OCHOBHBIM MaTeMaTHYECKUM aIllapaToM Ui PEeLIeHHs 3aj1a4 reoie3un

OIIK-1.3 AmnHanu3upyeT NPUYMHBI CHUKEHHS KauyeCTBAa TEXHOJOTMYECKHUX IMPOLECCOB H
npemaraeT S(QeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa IPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3IMYHBIX TEXHOJOTUYECKUX ONepalnii

3name:

OIIK-1.3/384 Anmnapar, npuMeHseMbI{ 7151 OMMCAHUS U3MEHEHHsSI 00BEKTa C TeYeHUEM
BPEMEHU

Ymems:

OIIK-1.3/YM3 MogaenupoBaTh pa3iHYHbIE CIIEHAPUU WU3MEHEHHS OOBEKTa ¢ TCUCHUEM
BpEMEHU

Braoems:

OIIK-1.3/HB4 CriocoGHOCTBIO MHTEPIPETUPOBATH IOJYUYCHHbIE YHCICHHBIC 3HAYCHUS
XapaKTePUCTHUK, OTPAXKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOOB
IUTAHUPOBAHMSI U KOHTPOJII IPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMH, BO3HHMKAIOIIMMH IIPU
MIPOU3BOJICTBE PAdOT

3namu:

OIIK-1.4/384 CoBpeMEeHHBIC TOCTUKCHUS MAaTEMATHKH

Ymemns:

OIIK-1.4/YmM4 Vcnonp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pEIICHUs
npodeccroHaNbHBIX 3a]1a4

Braoems:

OIIK-1.4/HB4 CriocoOHOCTBIO HCIOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU IS
aHasM3a MPOUCXOJSIIUX MPOIIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboOT

OIIK-3 Cnoco0GeH MOHMMATh MPUHIUIBI PA0OThl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH U
MCTIOJIBb30BaTh UX JJISl PELICHUS 33124 PO eCCHOHAIBHON AEATEIbHOCTH

OIIK-3.1 JleMOHCTpHpYET YMEHHE CaMOCTOSITEIbBHO HCKaTh, aHAJIM3WPOBATh M OTOMpaTh

HeoOXouMyI0 HH(OPMALKIO, OPraHU30BbIBaTh, MPEOOPA30BHIBATh, COXPAHATH U IEpelaBaTh
ee

3uameo:

OIIK-3.1/312 Hctounuku uHGOpPMALUHU, COAEpIKAIINE CBEACHUS 00 HCIOIb3yeMOM B
reo0Ie3UN MaTeMaTHYECKOM armapare

Yuems:

OIIK-3.1/YM2 BpIsBIATh HampaBieHUs TMMOWCKa HWHGOPMAIMK, HEOOXOAUMOM IJIs
penieHus mpodeccuoHaNbHBIX 3a/1a9

Brnaoemw.:

OIIK-3.1/HB2 ba3oBeiMu 3HaHuUSIMH BrIciieli MaTeMaTwuk, i1 00eCIeYeHUs

BO3MOXXKHOCTH ~ 3(()EKTUBHOTO  MPOBENEHUS  KOMIUIEKCA  HCCIEIOBATEIbCKUX
MEpONPHUATHIA, HAIIPABJICHHBIX Ha peleHre MPopeCCHOHAIBHBIX 3a/1a4

OIIK-3.2 Ananu3upyeTr BHYTPEHHIOIO JJOTUKY HAYYHOTO 3HAHUS
3namo:
OI1IK-3.2/312 ®yHnaMeHTanbHbIe TPUHIIMIIBL, JIEXKAIIUE B OCHOBE T€0Ie3UUECKON HayKH
Ymemu:

OIIK-3.2/¥YM2 UnentudunupoBars Hanbojaee ONTUMAIbHBIM MaTeMaTHYECKUH anmapar
JUISL pelIeHNs] KOHKPETHOM 3a1auu

Braoems:
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OIIK-3.2/HB2 HaBblkamMM peIICHUS HMCCIEJOBATENbCKUX 337a4 B MpodeccHoHaTbHON
JESITENIBHOCTH

OIIK-3.3 Ananu3upyeT KOMIUIEKC COBPEMEHHBIX NpoOIeM deloBeKa, HAayKh M TEXHUKH,
o0111ecTBa 1 KyJabTyphbl

3name:

OIIK-3.3/312 OcHOBHOI MaTeMaTHYeCKHU{ amlmapar MpUMEHSEMBbI B pEIICHUH 3a/ad
reoJIe3un

Ymemo:

OIIK-3.3/YM2 BpigBiasaTh mnepedeHb HEOOXOMUMBIX TPEOOBAaHWM Il pEIICHUS
npodeccroHaNbHBIX 33]1a4

Braoemy:

OIIK-3.3/HB2 HaBbikamu moucKa ONTUMAIBHOTO pelieHus npodeccnoHaIbHbIX 3a1ad

OIIK-3.4 OG0CHOBBIBACT CBOIO MHPOBO33PEHYECKYIO M COIMAJIbHYIO TIO3UIIUI0 M TIPUMEHSET
MpUOOpETEHHbIE 3HAHUA B 001aCTAX, HE CBA3aHHBIX C TPO(EeCCHOHAIBHOM 1eATeIbHOCThIO
3namu:
OIIK-3.4/382 TeopeTn4ecKyo OCHOBY HCIOIB3yEMOT0 MaTeMaTHIECKOTO arapara
Ymemns:
OIIK-3.4/YM2 Jloka3siBaTh CBOWCTBA UCIIOIB3YyEMOTO arapara
Braoems:

OIIK-3.4/HB2 HaBblkamu morcka HEOOXOUMOM JJIs pEIICHUS 3a/1aud HHPpopMaIuu

OIIK-3.5 OmpenensieT OCHOBHBIE HAIIpaBJIEHUs Pa3BUTHS HMHHOBALMOHHBIX TEXHOJIOTMH B
TeOJ€3UM U JUCTAHLIMOHHOM 30HAUPOBAHUU

3namo:

OIIK-3.5/312 HanpaBneHuss pa3BUTHS HCIOIB3YEMOTO B PAa3IUYHBIX OTpacisax
reoee3nYeCKol HayKl MaTeMaTHIeCKOro anmnapara

Ymemo:

OIIK-3.5/YM2 Hcnonp30BaTh OTKPBITBIE HCTOYHUKH 1T TIOMCKA aKTYyaJbHBIX
Pe3yabTaTOB UCCIIEIOBaHHM B paMKaXx ClieluaibHOCTH

Braoemy:

OIIK-3.5/HB2 HaBblkamMM peanu3alud  IEpeloBBIX  pa3paboToK B obmactu
UCTIOJIb30BaHMsI MaTEMaTUYECKOTO anmapara JJisi peieHus npo(eccuoHaIbHbIX 3a1a4

OIIK-3.6 OneHnBaeT MHHOBALIMOHHBIE PUCKU
3nams:

OIIK-3.6/382 CriocoObl OIIEHKH BPEMEHHBIX 3aTpar MPHU PEIIeHUU MPpodeCcCHoOHaATBHBIX
3aja4

Ymemu:

OIIK-3.6/¥YM2 OnenuBath 3()(HEKTUBHOCTH HCIOJIB30BaHUS HOBBIX pPa3pabOTOK U3
00IacTy MPUKIIATHOW MAaTEeMAaTUKH TIPH PEIICHUU TPO(heCCUOHAIBHBIX 3314

Braoems:

OIIK-3.6/HB2 HaBplkamu NpeaBapUTEIILHOTO aHajIu3a HOBBIX Pa3padOTOK W3 00JacTh

HpI/IKJ'IaI[HOI\/'I MaTeMaTUuKH € HCJIbI0 UCKITIOYCHNA OYCBUIHO HE IPUMCHUMBIX K PEHICHUTIO
KOHerTHOﬁ 3aa41 BBIYHMCIHUTCIBbHBIX MCTOJO0B

OIIK-3.7 Bnanmeer HaBbIKaMHM pPa3pa0OTKM HHHOBALIMOHHBIX MOAXOMOB B KOHKPETHBIX
TEXHOJIOTHSIX ¢ moMolbpo APM

3name:
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OIIK-3.7/312 ANTOpUTMBI pELIeHUS CIEIUATU3UPOBAHHBIX 3a]1a4, TOCIEA0BATEIIbHOCTh
00paboTku HHPOPMAITIH

Ymemns:

OIIK-3.7/YM2 Opranu3oBbIBaTh pacipeieICHHbIC BEIYUCICHUS

Braoems:

OIIK-3.7/HB2 IlpencraBieHusIMH O BO3MOXHOCTSIX ONTHMHU3AIMN BBIYUCIUTEIBHBIX
MIPOLIECCOB

OIIK-3.8  OOpabareiBacT  pe3yabTaThl  HAYYHO-HCCIICOBATEIbCKON,  MPAKTHYECKOMN
TEXHUYECKOM JIeATENbHOCTH HUCHONb3yd HH(POPMALMOHHBIE PECYpPChl U HCIOJIB3YET
MOJTyYEHHYI0 HHPOPMAIIHIO JIJIsl IPUHATHUS PEeLICHUH B TPOPEeCCHOHATBHON AesITEIbHOCTH

3name:

OIIK-3.8/312  HcTouHWMKHM  pa3MelleHHs  HCCIEeNOBAaTeNIbCKUX  paboT 1o
npodeccuOHAIBHON TeMaTHKe

Ymems:

OIIK-3.8/YM2 OcymecTBIsITh TOUCK M BBIICTATh HY)KHYIO HHPOPMAIIUIO TIO TEMATHKE
MCCJIEIOBAHUS

Braoems:

OIIK-3.8/HB2 Hassikamu UHTEPIpETalMl  PE3ylIbTaToOB oIy OJINKOBaHHBIX
UCCNIEIOBAaHUNA  C  LENbl0  MPUMEHEHHs  CYHISCTBYIOIIMX  HApabOTOK s
COBEPILEHCTBOBAHMS METO/IOB peIIeHUs MPo(ecCHOHaIbHBIX 3a1a4

3. Mecto aucuumimabl B cTpykrype OII

Hucuumnuaa  (momyns) bB1.0.02.01 «Maremaruka» OTHOCUTCS K  00s3aTeNbHONW  4YacTh
o0pa3oBarenbHOM MporpaMmbl U n3ydaeTcs B cemectpe(ax): 1, 2, 3.

B npoumecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

< | 2
¥a] [¥a] R = =
g g 2 z o ‘E
AP ERR L -
00yueHust SZIECIEZIgZ|EE| EZ
8 5 |8 = S S
=] =] 5 g o X
O | b < ] g
o |© |= S = 5
= S 2.
=
1-s1 meTHsaa 180 | 5 12116 1143 DK3aMeH
ceccust 9
2-51 IETHIA 180 | 5 12116 1143 DK3aMeH
ceccust 9
3-s1 IETHAA 180 | 5 12116 1143 DK3aMeH
ceccust 9
Bcero 540 | 15 | 36 | 48 | 429 27

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
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(4acel MPOMEXKYTOYHON aTTECTALIMU HE YKA3bIBAOTCSI)

IIPUIOKEHUS OIIPENIETIEHHOTO
UHTErpana

—_ Q
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= [ < = janfian)
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HaumeHnoBanue pasjerna, TeMbl © 2 2|29 <
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5| 2|3 |2 |8225
[5) ) o, 8 |5& 3 &
R IR |F|O |Esatr
Pa3nen 1. BBenenue B 24 2 2| 20| OIK-1.1
MaTeMaTH4YeCKUH aHaJIu3 OIIK-1.2
= OIIK-1.3
E:Mth}llﬁijlyHKuHH OJHOH 31 0,5 0,5 2 OLK-1 4
P OIIK-3.1
Tema 1.2. [Ipenenst 11 0,5( 0,5 10| OIK-3.2
OIIK-3.3
Tema 1.3. Knaccuduramms 4] 05| 05| 3|OlK-34
0ECKOHEYHO MaJIbIX BETHYMH OIIK-3.5
OIIK-3.6
Tema l.ét. HenpepsiBHOCTH 6| 0,5 0,5 5| OnK-3.7
ymKumii OIIK-3.8
Pasnen 2. {uddepenunaibHoe 38 2 3| 33| OIIK-1.1
HCYHCIeHHe (PYHKIIUU OTHOM OIIK-1.2
JefiCTBUTEIbHON MepeMeHHOo OIIK-1.3
Tema 2.1. [IponsBoanas u 6/ 0,5 0,5 5| OIIK-1.4
muddepeHnuan OIlK-3.1
Tema 2.2. IIponsBonHsle U 11,5| 0,5 1| 10| OUK-3.2
g depeHIranbl BEICIIIAX OIIK-3.3
TIOPSIIKOB OIIK-3.4
Tema 2.3. Ocrosmbie Teopemsio | 11] 05| 05| 10| OHK-3.5
muddepeHnnpyemMbIx GYHKITHAIX OIIK-3.6
Tema 2.4. ®opmyna Teiinopa 3,5 0.5 3| QK37
= oMY P ’ ’ OIK-3.8
Tema 2.5. Uccienosanue 6/ 0,5 0,5 5
(bYHKIMI MeTomaMu
i depeHInanbHOTO UCUNCIICHUS
Pasznea 3. UuTerpajbHoe 425 2,5 4| 36| OIIK-1.1
HCYHCJIeHHEe (PYHKIIUU OTHOM OIIK-1.2
nepeMeHHOI OIIK-1.3
Tema 3.1. TlepsooGpasHas u 4| 05| 0,5 3|OIIK-1.4
HEOIPECIICHHBII HHTETpall OIIK-3.1
Tema 3.2. OcHOBHBIE METOABI 11,5 0,5 1| 10] OIK-3.2
UHTETPUPOBAHHUSI OIlIK-3.3
Tema 3.3. OnpeneneHHslit 41 0,5| 0,5 3| OIIK-3.4
HMHTETPAJ U €r0 CBOMCTBA OIIK-3.5
Tema 3.4. Beiuucnenue 11,5 0,5 | 10 OIIK-3.6
OTIPE/ICIICHHOTO MHTETpasia ’ , OIIK-3.7
b= D OIIK-3.8
Tema 3.5. HecoOcTBEeHHBIE 5,5 0,5 5
HUHTETPAJIBI
Tema 3.6. ['eomerpuueckue 6/ 0,5 0,5 5
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Pasnen 4. Bexkropnas anreopau | 19,5| 2,5 3| 14| OIIK-1.1
aHAJIUTHYECKas reoMeTpus OIIK-1.2
Tema 4.1. BexTopsl 1 1| OIIK-1.3
Tema 4.2. CkanspHoe 2| 0,5 05| 1|OIIK-1.4
MIPOU3BEICHNE BEKTOPOB OIIK-3.1
Tema 4.3. BextopHoe 3] 05] 05| 2|OHK32
MPOU3BEIAECHNE BEKTOPOB 8g§'g i
Tema 4.4. CmentanHoe 31 0,5 0,5 2 )
HpOM3BECHNE BEKTOPOB OIIK-3.5
OIIK-3.6
Tema 4.5. Kanonnueckue 41 0,5] 0,5 3 OITK-3.7
YpaBHEHUS KPUBBIX BTOPOTO OITK-3.8
opsiIKa
Tema 4.6. IInockocth 2,5 0,5 2
Tewma 4.7. [Ipsamasi B mpoCTpaHCTBE 41 0,5 0,5 3
Pasnen 5. DineMeHTHI TUHEHHOT 47 3 4| 40| OIIK-1.1
ajredopol OIIK-1.2
Tema 5.1. Marpuusl 3| 0,5] 05 2| OIIK-1.3
Tema 5.2. Onpesenureny 6| 05] 0,5 5|OlK-1.4
Tema 5.3. ba3ucHslii MuUHOp H 41 0,5| 0,5 3| OIIK-3.1
paHr MaTpuLbl OIIK-3.2
Tema 5.4. OGparHas marpuia 11 0,5 0,5 10 8g§:gi
Tema 5.5. JIuneiinepie 11,5 0,5 1| 10 OIIK-3.5
MIPOCTPAHCTBA OIK-3.6
Tema 5.6. CucteMbl TUHEHHBIX 11,5 0,5 1| 10| ok-3.7
anreOpanvecKux ypaBHCHHUIH OIIK-3.8
(CJIAY)
Paznen 6. {uddepenunanabHoe 48| 3,5| 4,5| 40| OIIK-1.1
HCYHCJIeHHe PYyHKIMT OIIK-1.2
HECKOJIbKHMX MepeMeHHbIX OIIK-1.3
Tema 6.1. @yHKIIUN HECKOJIBKUX 51 0,51 0,5 4| OIIK-1.4
HiepeMeHHbIX OIlIK-3.1
Tema 6.2. [IpOM3BOAHbIE 1 1| 1| 1] 9|OIK-3.2
muddepennmanb GyHKIAN OIIK-3.3
HECKOJIBKUX TIEPEMEHHBIX OIIK-3.4
Tema 6.3. ['eomeTpuueckue 11 1 1 9 OTIK-3.5
MIPUJIOKEHUS YaCTHBIX OIIK-3.6
IIPOU3BOHBIX OIIK-3.7
Tema 6.4. Dxctpemym yakumm | 10,5 0,5 1| 9 OTIK-3.8
HECKOJIBKUX TIEPEMEHHBIX
Tema 6.5. CxansgpHoe nosue 10,5| 0,5 1 9
Pasnen 7. Kparable uHTErpasibl 51| 2,5| 3,5| 45| OIIK-1.1
OIIK-1.2
OIIK-1.3
Tema 7.1. JIBoiiHOM UHTETpaN 17 1 1| 15| OIIK-1.4
OIIK-3.1
OIIK-3.2
Tema 7.2. TpoiiHol HHTETpAT 17 1 1{ 15|OIIK-3.3
OIIK-3.4
OIIK-3.5
Tema 7.3. TIpuiioxKeHUs KPATHBIX 17| 0,5/ 1,5/ 15|OIIK-3.6
UHTETPaJIOB OIIK-3.7
OIIK-3.8
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Pa3znen 8. diemeHTHI 41 3 4| 34| OIIK-1.1
BEKTOPHOI'0 aHAJIU3A. OIIK-1.2
KpusosuHeiinbie u OIIK-1.3
NMOBEPXHOCTHbIEC HHTErPAJIbI OIIK-1.4
Tema 8.1. DneMeHTHI TEOpUU MOJIS 12 1 1 10| OIIK-3.1
OIIK-3.2
OIIK-3.3
Tewma 8.2. Kpuponunelinsie 14,5 I L5| 12| 0O1K-3.4
WHTETPaJIbI OIIK-3.5
OIIK-3.6
Tema 8.3. [loBepXHOCTHEIC 14,5 1| 1,5 12
UHTErpaJibl ’ OIIK-3.7
OIIK-3.8
Paznen 9. Paabi 31 3 4| 24| OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
Tema 9.1. YucnoBble psiibl 15,5 1,5 2| 12| OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-3.4
Tema 9.2. dyHKIMOHANLHBIE paabl | 15,5 1,5 2| 12| OIIK-3.5
OIIK-3.6
OIIK-3.7
OIIK-3.8
Paznen 10. Inddepenunanbunie | 114 9] 12| 93| OIIK-1.1
YPaBHEHUs OIIK-1.2
OIIK-1.3
Tema 10.1. Iuddepenmanpupie 30 3 4 23| OIIK-1.4
ypaBHEHUS IEPBOTO MOPSIKA OIIK-3.1
OIIK-3.2
Tema 10.2. Tuddepenimanpapie 42 3 4|1 35| OIIK-3.3
ypaBHEHUs BTOPOTO U Ooiee OIIK-3.4
BBICOKUX MOPSJIKOB OIIK-3.5
Tema 10.3. CucteMbl TUHEUHBIX 42 3 4| 35| OIIK-3.6
nudQepeHIHanbHBIX YpaBHEHUIH OIIK-3.7
OIIK-3.8
Pa3znea 11. UnciieHHbIe METOAbI 57 3 4| 50| OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-3.1
OIIK-3.2
Tema 11.1. UnciieHHBIE METOBI 57 3 4| 50| OIIK-3.3
OIIK-3.4
OIIK-3.5
OIIK-3.6
OIIK-3.7
OIIK-3.8
Hroro 513| 36| 48| 429

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius
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Tema 1.1. @yukyuu 0OHOU nepemeHHOU

1.1. Onpenenenre u ciocoObl 3a1aHus PyHKITIH
1.2. OcHoBHBIE CBOMCTBA (QYHKITUN
1.3. Knaccuduxarus GyHKImiz

Tema 1.2. Ilpedenvt

2.1. OcHOBHBIE ONIpEACICHUS

2.2. Teopembl 00 apuMETHIECKUX CBONCTBAX MPEIEIOB

2.3. Teopembl 0 CylIeCTBOBAaHUH MPEIETIOB

2.4. TlepBbIil 3amMedaTeNIbHBIN Mpeesn

2.5. OnpeneneHre mpeaeia YuCIOBOU MOCIEI0BATETbHOCTH
2.6. Teopema BeiiepmTpacca u BTOpOil 3aMedareNbHbIA Mpeesn

Tema 1.3. Knaccughuxayus 6eckoneuno manvix 8enudum

3.1. CpaBHEHHE OECKOHEYHO MaJIbIX
3.2. DKBUBaJIEHTHBIE OECKOHEYHO MaJjible ¥ UX CBOMCTBA

Tema 1.4. Henpepvienocmo ¢ghynxyutl

4.1. HenpepbIBHOCT (DyHKLUH B TOUKE U HA HHTEpBAJIE
4.2. Touku pa3pbiBa U UX Kiaccuukanus

4.3. TeopeMbl 0 HEMPEPHIBHBIX (DYHKIHAX

4.4. CpoiicTBa (D)yHKIMH, HEIPEPHIBHBIX HAa OTPE3KE

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 2. /lughghepenyuanvrnoe ucuucnenue Qpynxyuu 0010 0elicmeumenbHoil nepemeHHoul

Tema 2.1. Ilpouszsoouas u oughgepenyuan

1.1. Onpenenenrie NpOU3BOAHOMN

1.2. Inddepenmupyemocts 1 auddepeHnuan

1.3. OcHoBHbIe npaBwiIa qudepeHITpOBaHUS

1.4. ITpou3BOHBIE HESIBHO U TTApaMETPHUCCKHU 3aIaHHON (DyHKIIUHA
1.5. Jluneapuzarus QyHKIMMA

Tema 2.2. Ilpoussoousie u oughgheperyuanvl 8biCULUX NOPSAOKOS

2.1. IIpom3BOAHBIE BBICUIMX MOPSIKOB
2.2.  JluddepeHnmansl BBICIIHUX MOPIIKOB
2.3. HWuBapuanTHOCTH QPOpMBI TudepeHImrana

Tema 2.3. OcHosHbie meopemvl 0 Oug@epenyupyemvix QyHKYusx
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3.1 Teopema ®@epma
3.2. Teopema Pomnst
3.3 Teopema Jlarpanxa
3.4 Teopema Ko

3.5 IpaBuno Jlonurans

Tema 2.4. @opmyna Tevinopa

4.1. ®opmyna Teinopa s MHOTOYJIEHA
4.2. ®opmyna Teiimopa 1151 IPOU3BOIBLHON (QYHKITUN

Tema 2.5. Hccneoosanue gynkyuii memooamu ougppepenyuaibHoco ucuucieHus

5.1. MOHOTOHHOCTB (PYHKITHI1

5.2. DkcTpeMyMbl (PyHKIHHA

5.3. BBIyKJ10CTh, BOTHYTOCTb, TOUKH Tieperuda rpaduka GpyHKIuU

5.4. AcumntoTsl Tpaduka GyHKIUN

5.5. Obmias cxema HcCiIe0OBaHUs U IOCTPOEHUs rpaduka GyHKIUU

5.6. 3agaya o0 HauOOJIBIIEM U HAUMEHbBILEM 3HAYCHUN (PYHKIIUN Ha OTPE3Ke

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTpomnsHas padota

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00Hoi nepemenHoil

Tema 3.1. Ilepsoobpasnas u HeonpeoeleHHblI UHmMe2Pal

1.1.  OcHOBHbIE NOHATUS
1.2.  CpoiicTBa HEONIPEAEIEHHOIO HHTErpajia
1.3. TaGmuia OCHOBHBIX HHTEIPAJIOB

Tema 3.2. OcHosHbIE MEMOObl UHMESPUPOBAHUSL

2.1. HenocpencTBeHHOE MHTErPUPOBAHNE

2.2. Meroz 3aMeHBI IEPEMEHHON

2.3. ®opMyna UHTErPUPOBAHHUS 10 YACTIM

2.4. O6mue cBeJeHUs O PAlMOHATIBHBIX (DYHKIIHAX

2.5. NnTerpupoBanme MpocTelmux anreOpandeckux Apooeit

2.6. nTerpupoBanue palroHAIBHBIX Jpo0eit

2.7. NnterpupoBanue (GpyHKIMNA, pallMOHAIBHBIX OTHOCUTENFHO CHHYCa U KOCHHYCa
2.8. UnaTerpupoBaHie HEKOTOPHIX UPPALIMOHATBHBIX (DyHKIIMHA

Tema 3.3. Onpeoenennviii unmezpan u e2o c80UCmed

3.1. OnpeneneHHbI HHTErPAJ KaK MpPeIesl MHTETPaJIbHOW CYMMBbI
3.2. 'eomeTpuyeckuii CMBICI ONPEAEICHHOIO NHTETpalia
3.3. OCHOBHBIE CBOKCTBA OMPEICTICHHOTO HHTErpasia

Tema 3.4. Bviuucnenue onpedenenno2o unmezpand
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4.1. ®opmyna Herotona-JleliOHMIIA

4.2. 3aMeHa IepeMEHHON B ONPEEIIEHHOM UHTErpase

4.3. luTerpupoBaHue 0 YacTIM

4.4. aTerpupoBaHue YETHBIX U HEUETHBIX (DYHKIMN HA CHMMETPHUYHBIX OTpe3Kax

Tema 3.5. Hecobcmeenmuvie unmezpa.ivl

5.1. UaTerpansl ¢ 6€CKOHEYHBIMU TIPEICIaMU
5.2. aTerpansl OT HeorpaHUYCHHBIX (QyHKIIUNA

Tema 3.6. 'eomempuueckue npuiodcenusi OnpeoeireHHo2o uHmezpaia

6.1. Beruuciienue miomnaay B MpsiMOYTrOJIbHBIX KOOPIUHATAX

6.2. [Inomaab KpUBOJIMHEWHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX
6.3. /InuHa nyru KpuBon

6.4. O6bem Tena

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi

Tema 4.1. Bexmopul

1.1. OcHOBHBIE TOHATHS

1.2. JIuHeiiHbIe Onepaly HaJl BEKTOpaMu

1.3. JIuneitHas 3aBUCUMOCTH BEKTOPOB. Pa3noxxeHnue BekTopa mno 6aszucy
1.4. Cucrema KoopaArHAT

1.5. IIpoekuus BEKTOpa HA OCh

1.6. [IpencraBneHue BEKTOPOB B JEKAPTOBOM CUCTEME KOOPJIUHAT

Tema 4.2. CranapHnoe npouseederue 6eKmopos

2.1. OnpeneneHre U CBOKMCTBA CKAJIIPHOTO MPOU3BEICHUS
2.2. CkaJsipHOE IPOU3BEICHUE B JIEKAPTOBBIX KOOPJAMHATAX

Tema 4.3. Bexmoprnoe npouzeedeHue 6eKmopos

3.1. Onpenenutenu BTOPOro U TPETHETO MOPSIIKOB
3.2. OnpeneneHue BEKTOPHOTO MPOU3BEICHUS U €0 CBOMCTBA
3.3. BexTopHO€ ITpOU3BEIEHUE B IEKAPTOBBIX KOOPANHATAaX

Tema 4.4. Cmewmannoe npouszeedeHue 6eKmMopos

4.1. CmemanHOE POU3BEICHUE BEKTOPOB U €0 CBOICTBA
4.2. Cmen1aHHOE IPOU3BEACHHE B IEKAPTOBBIX KOOPAMHATAX

Tema 4.5. Kanonuueckue ypagneHus Kpugbix 6mopoz2o nopsioxa

5.1. Dnnurnc
5.2. 'mnepbomna
5.3. ITapaboma
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Tema 4.6. Ilnockocmo

6.1. YpaBHeHUs MOBEPXHOCTEN U JTUHUN B IPOCTPAHCTBE
6.2. CriocoObI 3a/1aHMsI TUIOCKOCTH B IPOCTPAHCTBE
6.3. BzanmHoe pacnonoxeHue mioCKoCcTen

Tema 4.7. llpamas 6 npocmpancmee

7.1. CriocoOwI 3a1aHusI MPSIMON B POCTPAHCTBE

7.2. B3anMHOE€ pacroioKeHne NpsIMbIX B TPOCTPAHCTBE
7.3. B3anmHO€ pacnonioxkeHrue NpsMoil U TI0CKOCTH
7.4. OCHOBHBIE 33/1a4W HA NMPAMYIO U INIOCKOCTh

Pazoen 5. dnemenmul nuneitnoit anceopol

Tema 5.1. Mampuywi

1.1. Tlonatune mMaTpuIbl
1.2. JIuHeliHble ONepaliv HAJ MaTpULIAMH
1.3. TpaHCIOHMPOBaHWE U YMHOXEHUE MATPHUI]

Tema 5.2. Onpeoenumenu

2.1. IlonsTue onpeaenuTens
2.2. CBoiicTBa ONpeAeIUTENCH
2.3. OCHOBHBIE METObI BEIUUCICHUSI ONPEACIUTENEH N-r0 MopsIKa

Tema 5.3. bazucHwiii Munop u pane mampuybl

3.1. [loHsiTHE TMHEWHOW 3aBUCUMOCTH CTPOK MaTPHUIIbI
3.2. ba3uCHBIN MUHODP U paHT MaTpPHIIbI
3.3. Briuncienue panra MaTpHIlbl

Tema 5.4. Obpamuas mampuya

4.1. O6parHas MaTpuIla U €€ OThICKaHUE
4.2. Ilpasuno Kpamepa

Tema 5.5. Jluneunvie npocmpancmea

5.1. IlonsiTHE TMHENHOTO IPOCTPAHCTBA

5.2. IlonsiTHE TMHENHON 3aBUCUMOCTH BEKTOPOB JIMHEHHOTO IPOCTPaHCTBA

5.3. ba3uc u KoopAMHATHI BEKTOpA

5.4. Pa3mMepHOCTB JINHEHHOTO IPOCTPAaHCTBA

5.5. IlonsTHe n3oMOpPu3Ma JIUHEHHBIX TPOCTPAHCTB

5.6. IIpeoOpa3oBaHe KOOPAMHAT MPH MIEPEX0e K HOBOMY 0a3HuCy MPOCTPaHCTBA

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Ne 000002077 Crpanurnia 14 u3 35



Tema 5.6. Cucmemul tunetinvix aneeopauyeckux ypasuenuti (CJIAY)

6.1. [Toustue CJIAY u ee pemieHus
6.2. YcnoBue copmectHOCTH CJIAY
6.3. Onnopoausie CJIAY

6.4. O6mee pemenne CJIAY

6.5. Meron I'aycca

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTpomnsHnas padota

Pas3zoen 6. /lupghepenyuanvrnoe ucuucienue QynKyuii HeCKOIbKUX NEPEMEHHBIX

Tema 6.1. @yHKYUU HECKOTLKUX NEPEMEHHBIX

1.1. OcHOBHBIE TOHATUA
1.2. Tlpenen u HEMPEPHIBHOCTH (PYHKIIMH HECKOIBKHUX TIEPEMEHHBIX

Tema 6.2. Ilpouszsoousie u ouppepenyuansvt hyHKyuU HECKOTbKUX NePEMEHHbIX

2.1 YacTHble TPOU3BOHBIE MTEPBOTO MOPsIKA

2.2 MuddepeHuupyeMocTs 1 MOMHBINA quddepeHnan

2.3 NuBapuanTHOCTH (hopmBbI muddepenprana nepBoro nopsjaKa
2.4 Jluneapuzanus PyHKITUU

2.5 Yactaple Tpou3BOHbIE U AU(GEPEHITHATBI BBICITUX MOPSIKOB
2.6 IIponsBoaHast CIOKHON (DYHKIHH

2.7 NuddepenuupoBanue HESIBHO 3aJaHHON (DyHKIIUH

Tema 6.3. I'eomempuueckue nPULOHNCEHUS YACMHBIX NPOU3BOOHBIX

3.1. KacarenbHast I0CKOCTh U HOPMaJIb K NOBEPXHOCTH
3.2. T'eomeTpuueckuii cMbic nosnHoro auddepennuana
3.3. HopMasnbHas IIOCKOCTb U KacaTellbHasl K IPOCTPAHCTBEHHON KPUBOM

Tema 6.4. Dxempemym QyHKyuu HECKONLKUX NePEeMEHHBIX

4.1. ®opmyna Teinopa

4.2. JIokanpHBIN 3KCTpEMYM

4.3. YcOBHBIH 3KCTpEMYM

4.4. HaubonpIiee 1 HAaMMEHbIIIEEe 3HAYCHUS (PYHKIIMH B 3aMKHYTOH OrpaHMYEHHOH 001acTH

Tema 6.5. Cransipnoe none

5.1. JIuHUM ¥ MOBEPXHOCTHU YPOBHS
5.2. I[IpousBoaHas Mo HaIpPaBJICHUIO
5.3. 'pagueHT ckansipHOTO TOJISt

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota
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Pa3zoen 7. Kpamnoie unmezpanisi

Tema 7.1. /[sotinou unmezparn

1.1. /IBoitHOI MHTETpaJI, €0 TEOMETPUUECKHI CMBICI U CBOMCTBA

1.2. BrluuciieHne ABOMHOIO MHTErpaja B MPSMOYTOJIBHBIX AEKAPTOBBIX KOOPAWHATaX
1.3. 3ameHa nepeMeHHbIX B IBOMHOM MHTETpae

1.4. BeiuucieHne ABOMHOTO MHTErpaja B MOJIPHBIX KOOPAMHATAX

Tema 7.2. Tpounou unmezparn

2.1. TpoitHOi1 MHTErpa, ero CBOMCTBA U BEIYMCIIEHUE B MPSIMOYTOJbHBIX JEKAPTOBBIX KOOPAMHATAX
2.2. Ilepexon K TUIUHAPUUECKUM U C(HEpUUIECKIUM KOOPIAUHATAM B TPOMHOM MHTE-TpaJie

Tema 7.3. Ilpunosxcenus KpamHuvix unmezpanos

3.1. Beruucnenue iomay miockoi o0IacTy U IIOLIa1 TTOBEPXHOCTH
3.2. Beruucnenue o0bema Tena
3.3. MexaHn4ecKkue NpuIoKEeHHs KpaTHBIX MHTEIPajioB

Pa3zoen 8. dnemenmul 6ekmopnozo ananuza. Kpueonuneiinsle u nogepxnocmuvie unmezpasivl

Tema 8.1. Dnemenmor meopuu nons
DJIEMEHThI TEOPUH MOJIA
Tema 8.2. Kpueonunetinvie unmezpanvi

2.1. KpuBonuHetHbIE HHTETpaIBI IEPBOTO POJIa, UX CBOMCTBA M CTIOCOOBI BBIYUCIICHUS

2.2. KpuBonMHEWHBICE WHTETPAJIbl BTOPOTO POAA, WX CBOMCTBA W CIOCOOBI BBIUMCIIC-HUS. YCIIOBHE
HE3aBHCHUMOCTHU OT IIyTHU UHTETPUPOBAHUS

2.3. ®opmyna ['puna

2.4. TlpunoxeHus KpUBOJIMHEWHBIX HHTETPAJIOB

Tema 8.3. Ilosepxnocmmuvle unmezpansl

3.1. IloHATHS NOBEPXHOCTHBIX MHTETPAJIOB IIEPBOTO U BTOPOTO poAa
3.2. ®opmymna ["aycca-Octporpaackoro. Teopema Crokca
Texymui KOHTPOJIb
Bun (hopma) konTpoms

KonTponbhas pabota

Paszoen 9. Paow

Tema 9.1. HYucnosvie psowvl

1.1. OcHoBubIe moHATHsI. HeoOX0MuMBIi MpU3HAK CXOAUMOCTH
1.2. [Ipu3HaKku CXOAMMOCTH 3HAKOIIOCTOSTHHBIX YMCJIOBBIX PAJIOB
1.3. AGcontoTHas ¥ ycimoBHas cxonuMocTb. [IpusnHak JleriOaua
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

KonTponbhas pabota

Tema 9.2. @ynxyuonanbHvle psovl

2.1. IlonsTue pyHKIHOHANBHOTO psiga. O0IacTh CXOAUMOCTH

2.2. Crenennsle psinbl. Teopema AGens

2.3. Panpl Teitnopa u MaknopeHa.

2.4. ITpubnuxeHHbIC BBIYUCICHUS C IPUMEHEHUEM CTETIICHHBIX PSIO0B
2.5. KomIuieKcHbIE uncia u AEUCTBUS ¢ HUMU

2.6. OproroHanbHas cucremMa (GpyHKIHHA

2.7. Pan @ypse. Teopema [dupuxiie

2.8. Panp1 dypbe yeTHBIX U HEUETHBIX (PyHKIMIA

2.9. D5eMeHTBI CIIEKTPAJIbHOTO aHAIN3a

2.10. ITonstue o0 unTerpane Oypoe

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

Pazoen 10. Tughghepenyuanvusie ypasnenusn

Tema 10.1. Jugpgepenyuanvhvie ypasHenus nepsoco nopsoxa

1.1. OcHOBHBIE TOHATHS
1.2. YpaBHeHUs, HHTETPUPYEMBIE B KBaJIpaTypax

Tema 10.2. Jughghepenyuanvrvle ypasnenus 6mopo2o u 6onee 8blCOKUX NOPAOKO8

2.1. OcHOBHBbIE TOHATHS
2.2. YpaBHeHus, 10IyCKAIOIINE TOHWKEHUE MOPSIIKA
2.3. Teopus pelieHus JUHENHBIX YPaBHEHUM BTOPOTO MOPSIIKA

2.4. Teopus perieHus JIMHEHHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3 HUIIMEHTaMH BTO-pOro u Oomee
BBICOKHX MOpSAAKOB. MeToj BapHalMM IIPOU3BOJIBHBIX ITOCTOSIHHBIX. MeETOX HEONpEeNeIeHHBIX

K03()(PUITMEHTOB
Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Tema 10.3. Cucmemvl aunetinbix ouppepenyuanrbHvlx ypagHeHull

OCHOBHBIE TIOHATHSI U CIIOCOOBI PELLICHUS
Texymui KOHTPOJIb

Bun (hopma) konTpOss

KonTponbhas pabota

Pa3zoen 11. Qucnennvie memooot

Tema 11.1. Qucnennvie memoowi
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Nrepanus

NHurepnionanys
Anmnpoxcumanus

UucieHHOE HHTETPUPOBAHUE

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI

[Topsimox  mpoBeAeHHS TMPOMEKYTOUHOM  aTTeCTalMM  pPerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenueM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO O0pa3oBaHHs — HporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 1-5 nemnss ceccusl.
Hpoxvzeafcymouﬂaﬂ ammecmayu:. 3K3LZM€H, 2-51 IemHsisl cecCusl.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 3-52 nemusis ceccusl.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius

Konmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 1.4. Henpepvienocmo ¢hynxyutl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

y = m‘ccosx;—_5+x}2 —X

2. YcraHOBHTE Kakue M3 YKa3aHHBIX (DYHKUHUH SBISIOTCS YETHBIMHU, KaKHE HEUETHBIMH, a
KAaKHe He SABJIAIOTCS HU YETHBIMU, HU HEYETHBIMU

a) y = 3x% — 4x* — 2x° 6) y=2" B) y= tg§+x3

3. BbINOMHUTH 1EUCTBUS C KOMILJIEKCHBIMU YUCJIAMM:
A) BBIYUCIIUTD BBIPAXKECHHUS,
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0) BO3BECTH KOMILJIEKCHOE YHCIIO B CTENEHb Z\N WM HaWTH BCE 3HAUEHUSI KOPHEH U MOCTPOUTH HX.

a) 3 +10)3 6)V—i

4. Beraucaure Opeaciibl, HC MOJIL3YSACh IPABUJIOM JlonmuTans u SKBUBAJICHTHOCTSIMU

i x2—5x+6 6 i Ox* —2x2+1 . Vvi+2x—3
a)xlfgx2+x—6 )erg3x4+3x2+2 B)xl—r'l‘} x—4

I sinZ2x — 2sinx I (3 + ?x) 5
r) b x(1 — cos2x) A) e \7x — 3

5. BeruucnuTthb npeneinsl GyHKIUN, UCIIONIb3Ys SKBUBAJIICHTHBIE OECKOHEYHO Malble

3tax _ 1 Ja+aE—1
a) lim 6) li d+x)

P m
x=0ln (1 + 2arcsinx) )rﬂﬂ sin(e* — 1)(tg?vx + 1)

6. 3agana ¢ynkius y=f(X) u aBa 3HaYCHHS apryMeHTa
TpeOyercs:
1) ycTaHOBUTH, SBISIETCA JIM JNaHHAs (YHKLIMS HETPEPHIBHOM WM pPa3pbIBHOM I KaKIOTO U3
JAHHBIX 3HAYCHUN apryMeHTa;
2) B ciywae paspbiBa (YHKIMM HalTH ee Tpeneisl B TOYKE paspblBa cleBa U CIIPaBa,
KJ1acCU(UITUPOBATH TOUKY pPa3phIBa;
3) caenarb CXeMaTHYECKHUI YepTEXK.

y = arctg i X =1, x, = 3.

Pazoen 2. /lughghepenyuanvrnoe ucuucnenue Qpynxyuu 00Hoi 0elicmeumenbHoil nepemeHHoul

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 2.5. Hccnedosanue gynkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Jlns xaxmaoi w3 3aJaHHbIX (DYHKIMH HAWAWTE MPOW3BOAHYIO M BBIYMCIWTE 3HAYCHUE
MPOU3BOJIHON B TOUKE

B)y = (2x — 1)*"+2-2  x =1

2. Haiinute nmpoussoanyto dy/dx mapameTpuuecku 3aaHHON (QyHKINN
x =sin®t
=cos®t

3. Haiigute npon3BOJHYIO HESIBHO 331aHHON (DYHKLIUU
tgx*+y)+e™ —x =0

4. Haitnure nuddepenmnuan neporo nopsaka s GyHkun y=f(X) B Touke

y=x’In2x,x, =1

5. Beruucnute npenens GyHKIUN ¢ TpUMeHeHHeM TpaBuiia Jlonmurans
x+2Inx

lim
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11111
X=—CO

6. [IpoBenuTe MONHOE HCCIeOBaHUE (PYHKIIUH METOIaMH TU(PPEPEHIIMATHEHOTO NCYUCIICHHS
Y HauepTHUTE ee rpaduk

y=In(e™+1)

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOI nepemeHHol

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 3.6. 'eomempuueckue npuiodceusi OnpeoeireHHo2o uHmezpaia
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. HaliTu HeonpeaeaeHHbIE HHTETPaJIbl
1+ sinx
a) | ———dx;
CoS“Xx

xdx
6) Jx—'?;

dx
B) Ix2—7x+1’

r) j sin 2x cos 3x dx ;

3x+5
A f(x—3)2(x+1)dx'

2. BBIYMCIUTD ONpPEAEICHHBIE MHTETPAJIbI

6
xdx
a) j ;
\x + 3
18
6) f(x + 2)Inxdx.
1

3. BeruucnuTh miomaas GUrypsl, OorpaHUuCHHON TUHUSAMA

Ax*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x?
y=2-—4x.
4. durypa, OTrpaHMYCHHAas JIMHUSAMH Bpamaerca Bokpyr ocu Ox. Haiitu oOwem Tena

BpalleHust

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot

Konmponupyemwie HJ/K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8
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Tema 5.5. Jluneiinvie npocmpancmea
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. HaiinuTe 6a3uc v pa3MepHOCTH CIEIYIOIUX IPOCTPAHCTB

)V ={(x,.%,..x,) € R"|x, = 0}
G)Vz{(.rl,x2 ...... x,)€R” ‘.Tl =x, =0}>;
W= {(%: %%, ) E R[5, =3, = .= X, }.

2. Beimummre Bce BEKTOPHI, BXOJAIINE B TUHEHHYIO 000JI0UKY JAHHOM CUCTEMbI BEKTOPOB:

a)(1,0,0.0);
6)(1.0.0.1); (0.0.0.1);
8)(1.0.0,0): (0.0.0.1); (0.110).

3. Haiigure
Haiiire MaTpHIBl Iepexoja OT Oa3ica e=(§1, e, ?3) K Oazncam

e'=(§,'. e . Es') He =(§,". e . E) a TaKXke KOOpPHHATHI BEKTO-

a=]
el
=|
I
|
+
)
Ll
+
iyl
=]
[=)]
o
8]
=
o
&
54
m-—
=
™
o
Is]
=
=
M
I
tsd
]
+
)
w50
+
%Y
ol

, & =5g+¢-¢, U g =2¢+2 ¢,

4. Haitnute coOCTBEHHBIE 3HAYCHHS 1 COOCTBEHHBIE BEKTOPBI

omeparop f V> —=V7,

.
t2
—

3ajiaH B 6asnce e=(&. &,. &) MaTpumeif A=/ 0 2 -—1|.

=]
|

—

]

Tema 5.6. Cucmemsl aunetinvix areeopaudeckux ypasuenuti (CJ/IAY)
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Jlansl koopauHatsl BepinH nupamusl ABCD. Haiinute

. KocuHyc yrma ABD;

2. nnomanp rpanu ABC;

3. oovem nupamuasl ABCD.

A B C D

(4.2:0) (2.1,0) (2.1.1) (3:2:1)

—

2. lanbl koopaunatel Touek A, B, C u D. Haiinure:

1. npoexuuro Touku D Ha mmockocts ABC;
2. mpoekuuto Touku D Ha npamyro BC.
A | B ‘ c ‘ D
(5:5:5) | (3:4:4) ‘ (5:2;2) ‘ (6:5:3)

3. Haligure HeHTp U DKCLEHTPUCUTET KPUBOM BTOPOIO MOpPsiAKa
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1+ 4y +6x— 16y +21=10
4. Jlanwl marpuiisl A u B. Haitaure

B-AT-34.

[ =]
[

-1) )

g

-2 o)

| [ =]

.
1l
=1

B=

b 4
oo o
=

|
\
\

)

—_
LSS ]

5. Pemmre cucreMy JMHEHHBIX anreOpandecKuX ypaBHEHUW TpeMsi CIIOCOOaMH: TIO
dhopmymam Kpamepa, ¢ momorpio o0paTHoi MaTpHIlbl 1 MeToIoM [ aycca
(10x+y+z=-7
x—y—z=—4
l21'+3}'+:=5

6. Uccnenyiite cucreMy Ha COBMECTHOCTb, MCHONB3ysd TeopeMy Kponekepa-Kanennu. Eciun
CHCTEMa COBMECTHA, HAAUTE ee obliee pelieHne

x+2y+3z=1

j2x—y—z=3
l4_\'+3_1'+5:=5

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemeHHblIxX

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 6.5. Cranapuoe none

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. BoruncnuTe yacTHbIE IPOM3BOAHBIE TAHHBIX (QYHKIIMH
1

2. BeruucnuTe Npou3BOIHYIO HESIBHO 33JJaHHON (DyHKIIMU
x3+yd= \/ﬁ, Z—i =?
3. Breruuciaure npuOmMmKkeHHOE 3HAYEHUE Cieaylonield (yHKIUA B TOYkKe A, 3aMeHsA
npupaimenne GyHkmun ee nuddepeHuanom

z=x% [y, A4(1,02; 0,95).

7z =

4. Haitnure npon3BOoAHYIO GYHKITUHU U(X, Y, Z) B TOYKE A TI0 HaIllpaBJICHUIO K ToUke B.
u(x,y,z) ‘ A ‘ B

yVx2 +z? \ (3:4;4) ‘ (4:66)

5. CocTaBbTe YpaBHEHHE KacaTeJIbHON MJIOCKOCTH K ToBepxHOCTH F(X, y, Z)=0 B TOUKEe A.
F(x,y,2) ‘ A

273 — x%z + 2xy? — 12 @12

6. Uccnenyiite pynkmuio z(X, y) Ha SKCTpeMyM
—3x% — 2xy — y? + 10x + 6y

Pa3zoen 8. dnemenmul 6ekmopnozo ananuza. Kpueonuneiinsle u nogepxnocmuvie unmezpasivl

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8
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Tema 8.3. Ilosepxrnocmuvie unmezpavl
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. B 3aganHOM IBOMHOM MHTETpajie U3MEHUTD MOPSI0K HHTETPUPOBAHUS
-1 In(1+x)+1

e
: f dx f f(x,y)dy
0 0
2. BBIYMCIUTD MOBTOPHBIN UHTETPAJ
2 2x
Jax [ o= yay
0 x

3. IlpumeHsiss IBOWHOW MHTErpaj, HaWTH IUIOMIANb IUIOCKOH (UTrypbl, OrpaHUYEHHOM
3alaHHBIMU JIUHUSMHU

y= x? — lL;y= —x2+3.

4. Bpluucnure KpUBOJIMHEHHBIM MHTErpal, rae L - oTpe3ok NmpsMoi, 3aKIHOUEHHBIH MEXKIY
ToukaMu A u B.

(o +5x)d, 4(-1.0) B(-1.4)

L

5. Beruucnure KpUBOJIMHEHHBINA UHTETPa

I S nr,_y)df , TIe L — KpHuBasd, 3a/laHHasA B IMOJIAPHBIX KOOPIHHATAX

(x=rcos@, y =rsing) ypapHerneM r =7r(@).

.‘.4& r=2sm2g@, {0<¢p<£]
r +y ) 4

6. Berunciure

IP( x.y)dx+Q(x.y)dy, Tme L—4dacTh KpHBOH, 3aJaHHON ypaBHeHHeMy = y(x)
L

MeKIy ToukaMu A 1 B.

[xdx—(3 + Dy, y =3, 4(0.0) B(8.2),

L
7. Beruucnure

IP( x.y)dx +Q(x.y)dy, Tie L —dacTh KpHBOI, 3aaHHOI IapaMeTpHYECKUMH
L

ypaBHeHHAMH x =x(7), y=(¢)(f, <t <t,).

I_}-‘dﬂr— 4—y*dy, x =4cost, y=2sinz(0 éré%).
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8. Brruncnure no ¢popmyre I'piuHa KpUBOIMHEHHBIN HHTETpal

jP(x,y)dr +Q(x.y)dy, Toe L—KOHTYyp TpeyrombHHKAa ¢ BepmmHamun A4, B, C,
L

mpoOeraeMbIil IIPOTHB X0/1a YaCOBOH CTPEJIKH.

ﬂg 2xydx + (x? — xy)dy, 4(0.0), B(-1.0), C(0.1)
L

Paszoen 9. Paow

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 9.1. Yucnoswvie psiowvi
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Uccnenyiite cXOMUMOCTh PSIOB

+x —1- 4o a0 o0 n
a}an[elff —1]2 6)2“;— B)Z:’j F?I; F)Z{amsin 73 J;

=1 n=1 n=1 =l Zn+5
g 2 +n - :
. é
ﬂ;)nz_;” [ ] ;F[ﬁr } ),,Z_E[n’+”]h1
= 1 w1 21+ ]. -+l "
K 1 1 .
}HZ_;(SJ?+8}]H (52 ?+8 )”Z_;( ),,Z_;( ) [3 +1]

2. Brrunciaure CyMMY psaa
. (_er-l

2

n=1

C TOUHOCTBIO £ =0,01.

3. Haiigute cymmy psja
= 90

;,Z:; An* +8n-5

Tema 9.2. @ynxyuonanbHvle psovl
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. UccnenoBarh CXOAMMOCTH PSIIOB, TTOJIB3YSCH MMPU3HAKOM cxonuMocTu [lamamoOepa
oo
n a3 n
. 3 51n2—n .
n=1

2. HCCHGZ[OB&TL CXOAUMOCTh PpAHOB, IOJB3YACh NMPHU3HAKOM CPABHCHUA WKW NPCACIIbHBIM

IIPU3HAKOM CPaBHEHUS
oo

1
Ztga

n=1
3. HccnenoBarh CXOOUMOCTD PSAZIOB, MOJIB3YSICh pauKaabHBIM MpU3HaKkoM Korm

T‘ ——— T 1
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. arctg"—.
2, @retaty
n=1

4. UccnenoBarh CXOOUMOCTH PSIJIOB, MOJB3YSICh MHTETPAIbHBIM MPU3HAKOM CXOAMMOCTH
Ko

[#4]
> WD
(n? + Darctg?n’
n=1
5. BBISICHUTB, KaKUE PSIBI CXOIATCS a0COFOTHO, KAKUE YCIOBHO, KAaKUE PACXOIATCS

© (_1)71—1

n in3n
n=1

6. Jlns CTENEHHBIX PSIOB HANMCaTh IMEPBBIE YETHIPE WIEHA, HAUTH paanyc, WHTEPBAI
CXOIMMOCTH Psifia U BBIACHUTH BOIIPOC O CXOAUMOCTH Psiia Ha KOHIIaX UHTEpPBaJIa

a —_—; —_—
) 3" Yn ) n?
n=1 n=1

7. Haittu 3naduenus ¢yHkiwii ¢ TouHocThio 0, 001. IIpu BBIYMCIEHWH BOCIOJB30BATHCS
COOTBETCTBYIOIIMMHU PA3JIOKEHUSAMH B psii MakiiopeHa.

(1,2)7.

Pazoen 10. Tughghepenyuanvusie ypasnenusn

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 10.2. Jughghepenyuanvrvle ypasnenus 6mopo2o u 6onee blCOKUX NOPAOKO8
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Pemnte nanuble nuddepeHunanbHble ypaBHeHUsA. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemute 3aaa4y Komm

a)y' =(1+x*)(4+°): 0)2x' '+ =2, y(-1=2:
B) xvax +(x+1dv=0, y(0)=1.

2. Pemnte nanuele nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemuTte 3aaady Komm

X

a)x(y' —xcosx)=y; 0)xy'+(x+1)y=3x"""; B)xy'+y—e' =0, y(1) =2.

3. Pemute nansele nuddepeHnuanbHbple ypaBHeHUs. B 3amauax, 1€ ykasaHbl HadajbHbIC
ycioBus, pemuTte 3aaa4y Komm

a) 1" =xe" +37: 6) 3" =(x* +7x+9)e’, ¥(0) =1 1'(0) =4: B)x* 3" ="
)¥" =23 D" - = v =e, (D) =2e.

4. Haitnure o6mme pereHus auddepeHnnanibHbIX YpaBHSHUN

3x .

a)y"+1' =12x"; 6)y" -3y +2y=(x"+x)&"; B)y" +9y=2xsinx +xe’.

Tema 10.3. Cucmemsl aunetinbix OuppepenHyuanrbHvlx ypagHeHull
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®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Haiinute oOumii maTerpan qudgepeHnanbHoro ypaBHEHUs

xy1+y2dx +y(x?+1)dy =0

2. Haiinure pemenue 3ana4u Komm

y' —=X=2Inx, y(1) =4

Y =
3. Haiimute oOmmii MHTErpal

®(x,y,c) =0 auddepeHNNATFHOr0 YpaBHEHIA II B 0TBETE 3alMINNTE 3HaueHHe C,
IIPH KOTOPOM HHTErpalbHas KpHBasf [aHHOTO YpaBHEHHA IPOXOJHT 4Yepe3 TOUKY

M,y (xq,Yo)-

(ve™ + 2x)dx + (xe™ + 2y)dy = 0, M,(0,2);

4. Haitnure obmiee permeHue nuddepeHImaibHOr0 ypaBHEHUS

y'" = cos®x

5. Haiinure pemenue 3anaun Ko
y'—4y'+5y=0, y(0)=3, y'(0) =7
6. Haiinure obmee pemenne nuddepeHInaibsHoro ypaBHEeHUs 2-0T0 MOPsIIKa
¥ +4y' =4x? +10x + 2

7. HalimuTte  dacTHOe  pemieHHe  CUCTeMbl  TudPEepeHIMaNbHBIX  YpaBHEHUH,
YIOBJIETBOPSIOLIEE HAYaIbHBIM YCIOBUSIM

x(to) = xp, y(to) = Yo

X 22
ar ey
dy

E—Bx—3y.

Pa3zoen 11. Qucnennvie memooot
Konmponupyemvie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-3.1 OIIK-3.2 OIIK-3.3
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Tema 11.1. Yucnennvle memoovl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. CocTaBbTe TAOMUIly 3HAYCHUH (PYHKITUH

f(x) Ha otpeske |a:b| ¢ marom /. B 3HauenHnsax GpyHKIHI COXpAHNTE TPH 3HAKA B

npoOHON YacTH. BhHIUHCIEHNS HPOBOAUTH C TpeMs 3HAKaMH IIOCIe 3alsaToll.
Hcnonp3ys KBaJApaTHYHYI0 HHTEPIOJAIHIO 110 MOJIy4eHHOH TabnHIe, a) yKaxkHTe
KO3 (HINEeHT HHTepHOISIHOHHOIO MHOTOUNeHa IpH cTapiieil cTemeHH; O0)

BEIYHCIINTE 3HAaYeHHe (QYHKIUH B TOYKE X . DBLIUHCIEHHS HPOBOINTE IBYMS
cmocobaMu:

1) mo popmyne Jlarpanixa;
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2) o dopmyne HeroTOHA.

f(x) = VX3 +1 ma orpeske [1; 3,5]c marom #=0,5; x'=2,3.

2. OyHKIMS 3a7aHa Ta0IUIel CBOUX 3HAUYCHUN
HaiiTi MHOrO9JIeH He BEINIE MEepPBOil CTEIleHH, alllPOKCHMHPYIOMINH (YHKIHK M0
MeTOoJly HaHMeHBIIHX KBaJpaToB. HalTH 3HaueHHe MHOTOWIEHA B TOUKE X =X,.

H300pa3ute Toukn TabauuIel H IpadHK aNNpoKCHMHPYIOMIET0O MHOTOY/IeHa Ha

mn 2

i U .
OJHOM pHCYHKe. BEUHCIHTE 3HaUeHHEe BEIHYHHBI U = %, rae vi=y; - Pi(xy,

i=0,1,...,n; Pi(x) — anmpoKCHMHPYIOIIHI MHOrouleH. BenwumHa u OIGHHBaeT
OIIH30CTh AIIPOKCHMHPYIOIIETO MHOTOWIeHa K TAOIIYHOH (QYHKIIHH.

OVYHKINA 33/1aHa TaOIHIIeNn:

i 0 1 2 3 4 5

x; 0,1 0,3 0,5 0,7 0,9 1,1
Vi 1,17 1,591 2,031 2,379 2,811 3,14
x,=0,37.

3. Beruucnuth uaTerpan no ¢opmyne CumIiicoHa, MPUHSAB N = § U OIEHUTE MOTPEIIHOCTh
MOJlyYEHHOTO pe3yibTaTa, IOJIb3YSICh CIIOCOOOM YIBOEHHUS Ilara BBIYUCIICHUSA. BpluncieHus
BBITIOJHATH C MATHIO 3HAKAMU 1OCJIE 3aMsTOH.

J"B dx
2 \2xT-3x+7

4. Beruucnuth unTerpai mo gopmysne ['aycca mpu n = 5. BeruucineHus BHIMOTHSINUTE C TATHIO
3HAYAIUMU [UPpPaMU MOCIIe 3aAToM

J-3 xdx
2 x3+7xZ-3

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

1-5 nemnss ceccus, Ixzamen

Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-3.1 OIIK-1.2 OIIK-3.2 OIIK-1.3 OIIK-3.3 OIIK-1.4
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Bonpocsl/3ananus:

1. ChopmynupoBaTh ONpEACIICHHs] HJIA CBOHMCTBA
[Tepemennas. OkpecTHOCTh TOUKHU. Touka CrylieHus

2. ChopmynupoBaTh ONPEACIICHHS] HIIU CBOKWCTBA

@ynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YEeTHOCTb, IEPUOAUYHOCTH
O6parnas gynkus. CnoxHas QyHKIHUS.

3. ChopMynupoBarh ONpeesieHUs U CBOMCTBA

YucnoBble MOCIEI0BATEILHOCTH U UX cBoiicTBa. Teopema Beiiepiirpacca (6e3 qoka3arebCTBa)
4. ChopmynupoBaTh ONPEACIICHHs] HJIU CBOHWCTBA

OnHOCTOPOHHKE NIPEIEIBI.
5. ChopMynupoBarh ONpeesieHUs U CBOMCTBA
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beckoneuno mainpie u 6eCKOHEUHO OOJbIINEe (DYHKIIUH.
CpaBHeHHE OECKOHEUHO MAJTBIX.

6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA

[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
CBoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/1)

7. ChopmynupoBath ONpeneeHHs Ui CBOWCTBA

[Ipumenenne muddepennrana K MpuOIMKEHHBIM BEIYUCICHHUSIM. 3a1aua JTUHeapu3auu (PyHKIIH.

8. CchopmynupoBaTh ONpeeIeHUs UIH CBONCTBA

OnpenenéHHbplii MHTETpall KaK Mpeae HHTErpaIbHON CyMMBI
I'eomerprueckuit u GU3HUESCKUN CMBICIT ONPENEeTEHHOTO HHTETpaja

9. ChopMynupoBarh ONpeesIeHNs U CBOMCTBA
Omnpenenureny BTOPOro U TPETHETO NOPSAAKOB U UX BHIYUCIICHUE
10. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
Omnpenenenne CMEMIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeEICHHS WA CBOWCTBA
IToHsiTHE TMHEHHOTO POCTPAHCTBA
12. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Crioco0bI 3a1aHUs U BUBI YPAaBHEHUH MJIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Marpuua. Buasr matpun
14. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX alreOpandecKiX YpaBHEHUH U e peIieHus
15. YMeTh noka3arh yTBEP)KICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenoM U OECKOHEUYHO MaJloi BETUYUHON
16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
OCHOBHBIE TEOPEMBI O IIPEAEIax
17. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[lpu3Haku CyHIeCTBOBaHMS TPENEIOB: TeopeMa O Tpeaene MPOMEKYTOUHOH
(ToKa3aTeNnbCcTBO); TeOpEeMa O Tpeiesie MOHOTOHHOM (PyHKITMH

18. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI

Touku pa3pbiBa GyHKIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX

19. YMeTh n0Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[TpousBoaHast CIOXXHON (QYyHKIIUH
[TpousBoanas oOparHoi GyHKIIUH

20. YMeTb oKa3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

byHKIIUN

HpOPI?;BOI[HBIe BBICHIHUX IMOPAAKOB,; IMPOU3BOAHBIC BHICIIHX IMOPAAKOB OT MMAPpaMCTPUUICCKU 3aJaHHBIX

byHKIHA

21. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
OkcrpemyM. HeoOXomumble 1 TOCTaTOYHbIE YCIOBUS CYIIECTBOBAHHS AKCTPEMyMa

22. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIM CBOMCTBA, BBIBECTU (hOPMYJIBI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanue mo 4acTsim

23. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
®opmyna Hetorona-JleiiOnua
24. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI

JInHeHbIe onepanuy HaJl BEKTOpamMu
JluneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy

25. YMeTh 10Ka3arh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
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CBoiICTBA CKaJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TIPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)

26. YMeTb T0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUAM IPIMOU
27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TEOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

Panr marpuiiel. YeiaoBre COBMECTHOCTH CUCTEMBI IMHEHHBIX alreOpandecKux ypaBHEHUH (Teopema
Kponexkepa-Kanenin)

28. YMeTh oKa3aTh YTBEPKICHHS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI
Teopema 06 001IeM perIeHUH HEOTHOPOIHON CUCTEMBI JIMTHEHHBIX areOpandecKuX YpaBHCHHUM
29. Berauciauth

) xr° —3x -2
lim .
r—= -1 X° + x

30. Haiitu 3HaueHre MpoOU3BOJHON (PYHKITUH

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

31. Beruucnuth npesaen (1moyb3ysach mpaBuiioM JlomuTas)

. fgx—-x
lim gx.
x—0 X —sinx

32. BeUMCIUTh UHTETPAT

T

2 -

| x-sinxdx
0

33. Beruucnuts mionaab GUrypbl, orpaHu4eHHON apadoIioi

y=3- x* mnpavoii ¥ =X—3

34. Beryuciauth 00beM Tela, OTYYSHHOTO TIPH BPAIICHUH KPUBOM

y=x+1 0<x<2

35. Haiitu oO1iee penieHre OAHOPOIHON CHCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHEeHUN

[6x, —9x, +21x, —3x, —12x, =0,
8y —12x, + 28y, —4x, —16x =0,
% 1 2 3 4 5 3

2 —-30+Tx—x,—4 =0

36. Pemnts 3an0auy

CocTaEHTE YpaEHeHHe IpAMOiE ( :L.M) . IEPIEHIHKY TAPHOMH K
mockocta (444 ), ecan 4 =(0,4.5), 4 =(3-21),
4=(456), 4.=(332)

37. Pemnts 3amauy
BmHCIHdTE MOJYIE BEEKTOPHOTO IIPOHIBEIEHIA
[3(—1 -5, 2(_‘+(T':|= ecmr =4 +]—k.b=-3] -k

T=7-2k

b | =

38. BeuuCcIuTh ONpeaenTeNb
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15325 15323 37517
23735 23735 17417|.
23737 23737 17418

39. Haiitu TOUKy nepeceueHus NpsMoH U INIOCKOCTH, KOTOPBIE 3aJaHbl YPaBHEHUSIMU

40. Pemnts 3amauy

BrraacimuTs det[ﬂl'l_][.{BT_]zec.rm
(2 1 f2 8 -5
4=/2 -1 1 ,B=|-3 -1 0
1 0 1 L4 5 3

2-5 1emusa ceccust, IK3amen

Konwmponupyemwie HJK: OIIK-1.1 OIIK-3.1 OIIK-1.2 OIIK-3.2 OIIK-1.3 OIIK-3.3 OIIK-1.4
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Bomnpocei/3ananus:
41. ChopmynupoBaTh ONpEISICHUS WIH CBONCTBA

Onpenenenre GyHKIMH IBYX MEPEMEHHBIX.
[TonsTue npenena GpyHKIUU ABYX MEPEMEHHBIX

42. ChopMynrupoBaTh ONpenesIeHUs U CBOMCTBA
[Tonsatue muddepenupyemoctu. Onpenenenue quddepennmana GyHKIMA AByX TIEPEMEHHbBIX

43. ChopMynupoBarh ONpeesIeHNs WU CBOMCTBA
YacTHble MPOU3BOAHBIE BHICIIUX MOPSIIKOB

44. ChopmynrupoBaTth ONpeesIeHUs WU CBOMCTBA
Onpenenenue 3kcTpeMyma (QYHKIUH IBYX MEPEMEHHBIX

45. ChopMynrpoBarh ONpeesIeHUs Ui CBOMCTBA
3amada o0 BRIYHCICHUU 00beMa Tela

46. ChopMynrpoBaTh ONpeIesIeHUs WU CBOMCTBA
Onpenenenne KpUBOJIMHENHOIO MHTETpaJla IEPBOTO poja
Onpenenenne KpUBOJIMHENHOIO MHTETpaia BTOPOIroO poja

47. ChopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
CxkanspHoe nose. JIMHUM 1 TOBEpXHOCTH YPOBHSI.

48. CchopmynupoBaTh ONPEISICHUS UIH CBONCTBA
[IpounsBonHas no HampaBieHuro. [ paareHT

49. CchopmynupoBaTh ONpeISICHUS WIH CBOHCTBA

Yucnosoit psj
[ToHsiTHE YaCTUYHBIX CYMM YHCIIOBOTO psifa

50. ChopmynupoBarh ONpeICICHUS UITH CBOMCTBA
OcTaTo4HbIi YJI€H YUCIOBOTO psijia
51. ChopmynupoBarh OnpeIeICHUS UITH CBOMCTBA
[TonsTue cxomserocs psaa
52. ChopmynupoBarh ONpeICICHUS UITH CBOMCTBA
[TonaTHe QPyHKIIMOHAIBHOTO PAa U €ro 001acTH CXOIUMOCTH
53. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI
3anaya o MuHeapu3auy QyHKIMK ABYX EPEMEHHBIX
54. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
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@DopMyIIbl YaCTHBIX MPOU3BOAHBIX (DYHKIIMA, 3aJaHHBIX HESIBHO

55. YMeTb J0Ka3aTh yTBEPKICHUS, TECOPEMbI HITH CBOIMCTBA, BHIBECTH (POPMYITBI
NuBapuantHOCTh hopmbl muddepennuana nepBoro mopsaka

56. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
HopmanbHas miiockocTh U KacaTeabHas mpsiMas K TPOCTPAHCTBEHHOM KPHUBO

57. YMeTb J0Ka3aTh yTBEPXKICHUS, TCOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
3amaua 0 HauOONBIIEM U HAaWMEHBIIEM 3HAauYEHUAX (YHKIUU IBYX MEPEMEHHBIX B 3aMKHYTOM
OTpaHUYCHHOM 00JIacTH

58. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
3aMeHa [IEpEMEHHBIX B IBOMHOM HHTErpase. [lonsipHble KOOpAUHATHI

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajla BTOPOIo poaa

60. YMeTh 10Ka3aTh yTBEPKICHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYcnoBre HE3aBUCUMOCTH KPUBOJIMHEWHOIO UHTErpajla BTOPOTo poja OT IIyTU UHTEIPUPOBAHUS.

61. YMeTh 10Ka3aTh yTBEPKIACHUS, TEOPEMbI UIIM CBOMCTBA, BBIBECTH (hOPMYJIIbI

CBolicTBa CXOAAIIMXCS YUCIOBBIX PSAOB
Heo6xonumblit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAOB

62. YMeTh J0Ka3aTh YTBEPKICHUS, TECOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

[Tpu3HaKM CXOANMOCTH 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSIOB: IPEICIbHBIN IPU3HAK CPAaBHEHUS
63. YMeTh J0Ka3aTh yTBEPKICHUS, TCOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB
64. YMeTb J0Ka3aTh yTBEPKICHUS, TCOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

Teopema AGens
PasznokeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIWHA B CTEIEHHBIC psAbl (IPUBECTH TMPHUMEPHI
Pa3IOKEHUI ¢ BBIBOIOM (HOPMYIT)

65. CocTaBuTh ypaBHEHMsI KacaTeIbHON INIOCKOCTH U HOPMaJIbHOM NPSAMOM K IOBEPXHOCTHU

c=xt +3? — B TouKe (3,4,-7).
66. MccnenoBath Ha SKCTPEMYM (PYHKITHIO

flx.y)= x4 - _1‘2 -9y +6x-35

67. OnpenenuTb HauOOIbIIEe M HAUMEHbIIIEEe 3HAYCHUS (PYHKIHH

= Jr)2 —X-y+X+V E obnacta ¥ <0, y=0 x+y=3

68. BeruynciuTh TBOWHON MHTETPAJ 10 MPSMOYTOJIBHOM 001acTu

[[(x+ v)dxdv. 0<x<L1<y <2
(D)
69. Pemnts 3amauy

1
1+x°

X 1
Iokazare, [ro empakenHe — v+ ( ——+In )k Gymer
y x

nonsem gHbdepermatom HekoTopol dveknueE. BoccTaHoEHTE

3TV GVHKIHO € OMOIIBI KPHEOIHHSHHOIO HHTEIPaTa ETOPOro

poga.

70. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

L[

(=1)"sin =
7
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71. Paznoxuts B paa Oypbe pyHKIUIO

]’—.\; ecmi —T<x=0),

Sf(x)

|‘0= ecmn 0<x< T

72. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P
Haiit 0651acTh CXOMUMOCTH CTETICHHOTO Psiaa
S4B+

- 3
el n

3-a nemusa ceccusi, IKzamen
Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-3.1 OIIK-1.2 OIIK-3.2 OIIK-1.3 OIIK-3.3 OIIK-1.4
OIIK-3.4 OIIK-3.5 OIIK-3.6 OIIK-3.7 OIIK-3.8

Bonpocsl/3ananus:
73. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Huddepenunanbabie ypaBHEHHS MEpBOTo nopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH
74. ChopmynupoBaTh ONpEICTICHUS UITH CBOMCTBA
Juddepennnansabie ypaBHEHHS IIEPBOTO mopsiaka. 3agada Ko
75. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Tonsarue o61ero n 4acTHOTO pereHuii
76. ChopmyaupoBaTh ONpEICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHH BTOPOTo nopsiaka. 3agada Komu
77. ChopmMyaupoBaTh ONpEICICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPAaBHEHUM I1IEPBOI0 IOpsIKa
78. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI € pa3AEIAIOLMMUCS IEpEMEHHBIMA. MeTo1 MHTErpUpOBaHUS
79. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
OnHoponHble ypaBHEHMs. MeTOA HHTErpUPOBaHUS
80. YMeTh 10Ka3aTh YTBEPIKIACHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JIunelinble ypaBHeHMs. MeTOI HHTErpUPOBAHUS
81. YMmeTh noKa3aTh YTBEPIKIAEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHus bepnymiu. Meton uHTerpupoBanus
82. YMeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHUs B MOTHBIX AU depeHnmanax. MeTox HHTErpupoBaHHs
83. YMmeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI, JOMYCKAIOLIUE TIOHMKEHNE NIopsAaKa. MeToabl UHTETpUpOBaHUS
84. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIbI
[TonsiTHE TMHEWHON 3aBUCUMOCTH M HE3aBUCUMOCTH CUCTeMBI (yHKIHH. Onpenenurens BpoHckoro
85. YMmeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
Teopema o cTpykType 0O0IIero pemeHust OJHOPOIHOTO JTUHEUHOTO U HEpEeHIINATBFHOTO YPaBHEHHS
BTOPOTO MOpPsKA
86. YMeTb J0Ka3aTh YTBEPIKICHHS, TEOPEMbI UM CBOWCTBA, BHIBECTH (DOPMYIIBI
Teopema o0 cTpykType o0OIIEro pemeHus HEOTHOPOJAHOTO JIMHEHHOro auddepeHnaIbHoTo
YpaBHEHUsI BTOPOTO NOPAJIKA
87. YMeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
Mertop pemieHus JTUHEHHOTO OJHOPOAHOTO JHMHEHHOTrOo u(QepeHInaIbHOr0 YpaBHEHUS! BTOPOTO
MOps/IKA C TIOCTOSSHHBIMU K03 purimenramMmu
88. YMeThb 10Ka3aTh yTBEPKICHHS, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI

MerTon pemieHus: JIMHEHHOTO0 HEOJHOPOAHOIO JIMHEHHOTO AU(depeHIInaIbHOTO YpaBHEHUS! BTOPOTO
MOPSAJIKA C MOCTOSTHHBIMU KO3 (UIIMEHTaMU C ITPaBOi YacThIO CIIEIMAIBLHOTO BUA
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89. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI UM CBOMCTBA, BHIBECTH (DOPMYIIBI
HNuTerpupoBanne HOpMaIbHBIX CUCTEM JJMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa
90. Haiitu oOmiee penienue auddepeHInanbHOro ypaBHeHUS

(o + x| dx+( .1'—.\':.1'_] dv=0.

91. Pemnte 3amauy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH paT
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

92. Pemuts nuddepeHmansHoe ypaBHeHHE

Vo i3 y 1
“dv+(y +lnx)dy=0
x ’

93. Pemnts 3anauy Komn

xy+y—e =0, (1)=2

9. MaTepuaJibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnoenas tumepamypa

1. Manko IT.E. Beicuiast MaTemMaTHka B ympakHEHHUsIX U 3aaadax. B 2-x 4. Y. 2: Yye0. nocobue
s By30B. / ILE. lanko, A.T. TTonos, T.S. KoxkeBHukoBa. - 6-¢ u3n. - M3narensckwuii nom "OHUKC
"21 Bex", 2003. - 416 - 5-329-00327-X. - Tekct: HEMOCPEACTBEHHBII.

2. Jlanko I1.E. Beicmiasi maremarrka B ynpakHeHUsX W 3amadax. B 2-x 4. Y. 1: Y4eb. mocobue
st By3oB. / [1LE. Jlaako, A.T'. [Toro, T.fl. KoskeBHuKOBA. - 6-¢ u3A. - M3narensckuii gjom "OHUKC
"21 Bek", 2006. - 304 - 5-488-00714-8. - TeKkcT: HEMOCPEICTBEHHBIH.

3. Iucemennsrii J[.T. Koncmekr nekuuii mo Beicmield Matemaruke: [lommerii kype / J.T.
[Mucemennsiif. - 3-e u3n. - MUsnarensctBo Atipuc-npecc, 2005. - 608 - 5-8112-1093-0. - Tekcr:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas numepamypa

1. ITuckynos H.C. quddepennnanbaoe u MHTETpaibHOE UCUUCTEHU: Yuel. 1t BTy30B B 2-X T.
T. 2. / H.C. IluckynoB. - wm3a. crepeor. - M3marensctBo Wuterpan-IIpecc, 2001; 2002. -
5-89602-013-9 (1.2). - TekcT: HEMOCPEICTBCHHBIN.

2. IMuckynoB H.C. luddepennmanpHoe U UHTErpaIbHOE UCUUCTCHUS: Yueb. A BTy30B. B 2-x
T. T.1. / H.C. IluckynoB. - wu3a. crepeor. - MzmarensctBo MHTerpan-lIlpecc, 2001. - 416 -
5-89602-012-0 (T.1). - TekcT: HEMOCPEACTBECHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubamorexa
2. https://techlibrary.ru/ - DnekTpoHHas TeXHIUYECKast OMOIUOTEKa
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9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenanHbIf THIT
WHTepakTuBHas naHens - 1 mT.
Memnosas gocka - 4 mr.
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 2 mt.
[Ipoexrop - 2 mit.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOydaomuUMci y4eOHOM AUCHUIUIMHBI «Maremaruka» MpeanojaraeT H3y4eHue
MaTepuaioB JUCHMIUIMHBI Ha ayIUTOPHBIX 3aHATUSAX U B XOJE CAMOCTOSTEIbHOW pPalOOoTHI.
AyIUTOpHBIC 3aHATHS TPOXOIAT B (OpME JEKIMA W TPAKTUYCCKHX 3aHATHH. CamMocCTosTeIbHas
paboTa BKJIIOYAET Pa3HOOOPa3HBIM KOMIUIEKC BUIOB M (OpM pabOThI 00yJarOITHUXCS.
CamocrositenpHas paborta ctyaeHToB (CPC) mo3BosisieT mpeIMeTHO BBIPAOOTaTh aHAJIMTHUECKHE
HABbIKM, OOECMEUNTh MOHMMAaHHUE TEOPUU U MPAKTHKH, 00Jieeé OCO3HAHHO OTHOCUTHCS K YPOBHIO
coert mpodeccuonanpHON TOArOoTOBKH. CPC CcrmocoOCTBYeT pa3BUTHIO WX MBICIHTEIBHON
NesITeIbHOCTH, O0ECIeYMBAaeT YCBOEHHE OIPEEJICHHOr0 y4yeOHOro Mmarepuana U IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUISl pPEHICHHS KOHKPETHBIX MPAKTUYECKUX 3a/1ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie o0si3anHocTi. CPC HampaBieHa Ha o0ecriedeHre WHINBU Ty TH3aIliN
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEH, Ha MEPCOHU(PUKAIINIO KOHTPOIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSITHUSIM, PYKOBOACTBYSCH INIAHOM U CITUCKOM PEKOMEHIyeMOM
JUTEepaTypbl, HEOOXOAUMO H3YyUUTh TEMY TaK, YTOOBI MO KaK-IOMY M3 MPEIJIOKEHHBIX BOIPOCOB
CTYJIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBIN OTBET.

BueaynuropHas camocTosiTesibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [lonroToBka K MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHEKTa JEKUWU C MPUMEHEHHEM Y4YeOHHMKA, METOAWYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATyPHI

- [lonGop, u3yuenue, aHaiau3 1 KOHCIIEKTUPOBAHNE PEKOMEHOBAHHOM TUTEPaTyphl

- CamocTosTeNnbHOE U3YUEHHE OTIIEIbHBIX T€M, aparpadon

- [TonroroBka k 3K3amMeHy

Jljig ycremHoro 0cCBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMUTBHCS C HACTOSAIIEH pabouel mporpaMMoi yueOHo# nucnurinHbl. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WK O0y4arolHMics CaMOCTOSATEIbHO UCIOIb3YEeT
nH(popmaruio Ha opunranabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM W JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
UMeeTcsl B dJIeKTpoHHOW OmbmmoreuHoit cucteme IPRBooks, Ha mpemmaraemple mperomaBareiemM
pecypcsl HHGOPMAIIMOHHOTEIEKOMMYHHUKAIIMOHHOM ceTi VHTepHeT. DTa nndopmanus HeoOxonnuma
JUTsI CAMOCTOSTEILHOM paboThl 00y4JaroIIerocsl.
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Onucanue 603moxcnocmeii uzyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluii, BHACO- M  aygAuoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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