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1. EJIM M1 3AJIAYY TUCHMUTIINHBI

Hemu: ¢dopmupoBanue y Oyayumx OakalaBpoB CIHOCOOHOCTH OCYIIECTBISATH IOMCK,
KPUTUYECKHI aHAJIN3 U CUHTE3 HH(POpMAIIUU, CIOCOOHOCTH MPUMEHSTh CUCTEMHBIN TTOAXOT IS
pellleHus] MMOCTABIEHHBIX 3a]a4; CIIOCOOHOCTH YIPABIATH CBOMM BPEMEHEM, BBICTPAaWBaTh U
pealn30BbIBaTh TPAEKTOPHIO CAMOPA3BUTHSI HA OCHOBE IIPUHLIUIIOB 00pa30BaHMs B TEUEHHUE BCEH
JKU3HHU.

3agaun: ocBoeHHE 0A30BBIX TEOPETHUECKUX 3HAHMI MAaTEMaTHYECKOT0 aHAJIN3a, OTPabOTKa
IPAaKTUYECKUX HABBIKOB B UX UCIOJIb30BAHUY MIPH PELLICHUH MOJIEJIBHBIX 3a/1a4 KaK
TEOPETUYECKOr0 THIIA, TAK U C MPAKTHYECKUM COJIepKaHueM; (POpMUPOBAHUE Y OYAyIIHX
0axanaBpOB CIIOCOOHOCTH IPUMEHATH (PyHIaMEHTaIbHbIC 3HAHUS, I0JIyYE€HHbIE IPU U3YUEHUU
MaTeMaTUYECKOI0 aHalln3a B Mpo(eccnoHalbHOM 1A TeNbHOCTH

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas nucuuiumaa 51.0.11 Matemaruka oTHOCUTCS K 00s3aTenbHOM yacTu bitoka 1
00pa30BaTesIbHOI POrpaMMBl.

Jis u3y4yeHus 1aHHOM y4eOHOW JUCIUILTUHBI HEOOXOJUMbI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyeMbIe MPEIIIECTBYIONMMU JUCIUTUIMHAMU: IKOJIBHBIA KypC MaTEMaTUKH.

[TepeueHs MOCIEAYIONNX YUCOHBIX TUCIUTUIAH, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OpMUpPYEMbIEC JAHHOK YUeOHON NUCUUTUTMHON: uddepeHnanbHble ypaBHEHMS,
TEOpHs BEPOSATHOCTEN U MaTEMaTUUYECKasi CTATUCTHKA, MAaTEMAaTUYECKOE MOICIIUPOBAHNE.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Tpouecc ocBoeHMS NUCUUIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEIYIOIINX KOMIETEHIINN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 09.03.03 Ilpuknagnas
nH(pOpMaTUKa:

OIIK-1 CnocobeH NpuMeHsTh €CTeCTBEHHOHAYYHbIE U OOIEUH)KEHEPHbIE 3HAHUS, METOIbI
MaTeMaTUYeCKOT0 aHaJIu3a U MOJIETTMPOBAHUS, TEOPETUUECKOTO U AKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMs B TPO(ECCUOHATIBHOM 1€ TEIbHOCTH;;

OIIK-6 Cniocoben aHanu3upoBaTh U pa3padaThiBaTh OPraHU3aIMOHHO-TEXHUYECKUE U
YKOHOMHYECKHUE MPOILIECCHI C IPUMEHEHUEM METO/I0B CUCTEMHOIO aHAJIM3a U MaTEMaTH4ECKOIO
MOJIETTUPOBAHUS;.

B pe3ynpTaTe 0CBOCHHS TUCIHUIUIMHBI O0YYAFOIIHICS JOKEH
3HaTh: OCHOBHBIE MOHATUSA Kypca MaTEMAaTUYECKOTO aHAN3a.
YMeTh: MPUMEHITh METO/IBI MAaTEMAaTHYECKOTO aHaIN3a K 3a7a4aM Pa3HOro THIIA,
OCYIIECTBIISTh TOWCK, KPUTHUECKUW aHaIM3 W CUHTe3 HH(OpManuu, MPUMEHSThH
CUCTEMHBIIN TOJIXO0/T JUTsl pEIISHUS TTOCTaBICHHBIX 3a]1a4.
BraneTs: HaBBIKAMH CaMOCTOSITEIFHOTO TPUOOPETEHNUS M COBEPILICHCTBOBAHUS METOJIOB
pEIIeHHs TOCTABJICHHBIX 33]1a4, HABBIKAMH UCIIOJIB30BAaHUS UX B TPO(PECCHOHATTEHON
JIeSITENLHOCTH.



4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHbI

O0BeM IUCIUIUIMHEBI COCTABIAET 8 3a4eTHRIX €., 288 Jac.

d)opMa HpOMGX(YTOqHOﬁ arrecraguu: 3K3aMCH, DK3aMCH.

4.1. Coz[epma}me AUCHUINIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKaz3aHUEM BUA0B
y‘leﬁﬂblx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Paznen aucumruinHe! / Tema Cem. | Bunpl yueOHOU paboTh DopMBbI
KonraktHas pabota CamocT. | TEKYLLEro
npenoaaBateiis € pa60Ta KOHTPOJIA,
oOyyJaromumucs Dopmsl
Jlekuun | JIa6. [Mpaxr. HMPOMEXYT.

3aHATHA 3aHATUSA arTecranun

Paznen 1. Beenenue. 1 6 14 1/8

Pazmen 2. Ilpemen  umcnoBoii | 1 8 18 1/8 KP 1

MOCJIE0BATEIbHOCTH. OK3.

Pazmen 3. Ilpemen  ¢yskmum. | 1 10 18 2/10 KP2

HenpepbIBHOCTD QYHKITHH. OK3.

Pazmen 4. duddepenuuansHoe | 1 10 18 214 KP 3, KP 4

UCUHCIICHUE byHKIUH OJHOH OK3.

IIEPEMEHHOM.

Paznen 5. HTErpanbHOE HCUUCIICHHE | 2 18 18 10/10 | KP5,KP 6

byHKIUI OTHOH TIEPEMEHHOM. OK3.

Wurerpan Pumana.

Pasmen 6.  Jluddepennmansuoe | 2 14 14 11/12 | KP7,KP 8

HCUYHCIICHUE byHKIMIA MHOTHX OK3.

MEPEMEHHBIX.

Paznen 7. HucnoBbie psbl. 2 2 2 3/4 KP 9

OK3.

Paznen 8. CreneHHBIC PSIIBL. 2 2 2 3/5 KP 9

OK3.
Hroro (1 cemectp): 34 68 6/26 9K3.
Hroro (2 cemectp): 36 36 27/35 9K3.

4.2. Ilian BHeayIMTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aroIUXCS M0 AUCHUTITIHHE

Pasnen mucrunnnger / CamocrosiTenpHas pabora Onenoun | YueOHO-
TeMa 00y4JarImuxcs oe METOMYECKO
Bun Cpoxu 3aTpaThl | CPEACTBO | €
CaMoCT. BBITIOJIHCHU | BPEMEHH oOecrieueHue
paboThI s CaMoCT.
paboThI
Pasnen 1. Beenenue. KOHCITEKT 2 Hepmenst 1 Orpoc [3], [8]
(1cemecTtp)
Pasgen 2. [Ipenen | KOoHCHEKT 3-6uenens |1 KP Ne 1 [1,2,3,7,8,9]
YHUCIIOBOM (1cemectp)
MOCJIEIOBATEILHOCTH.




Pasgen 3. [Ipenen | KoHCHEKT 7-11 2 KP Ne 2 [1,2,3,7,8,9]

GyHKIIHH. HeIens

HenpepsiBHOCTH (1cemectp)

GyHKIHH.

Paznen 4. | KOHCIIEKT 11-14 2 KPNe 3,4 |[1,2,3,7,8,9]

Huddepennmanbaoe HeJEes

UCUHCIICHUE byHKUMi (1cemectp)

OJHOU NEPEMEHHOM.

Paznen 5. HuTterpanbHOE | KOHCIEKT 1-10 menensa | 10 KPNe 5,6 | [1,2,3,7,8,10,

HCYHCIICHHE GyHKIMHA (2cemectp) 13]

OJIHOU IIEPEMEHHOM.

WNurterpan Pumana.

Paznen 6. | KOHCIIEKT 11-14 11 KPNe7,8[1,2,3,7,8,10]

Huddepennmanbaoe Hees

VCYHCIICHHE byHKIMH (2cemectp)

MHOTHUX ITEPEMEHHBIX.

Pazyen 7. UuciioBbie psabl. | KOHCIICKT 15 wmemens | 3 KP Ne 9 [1,2,4,7,8,11]
(2cemectp)

Pazgen 8. CreneHuble | KOHCIIEKT 16 wmemens | 3 KP Ne 9 [1,2,4,7,8,11]

PSTIBL. (2cemectp)

OO01mast TpyA0eMKOCTh CAaMOCTOSITEITbHOM paboThI (dac.) | 33

W3 HUX C HCIIOJIb30BAHMEM 3JIEKTPOHHOTO 00ydeHust u | 15

JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac.)

4.3. Conep:xaHue y4eOHOro MaTepuasa

Paszpnen 1. Benenue.

Tewma 1.1. AkcuoMaTrka MHOKECTBA JIEUCTBUTEIbHBIX YHCEIL.

Tema 1.2. MHOXecTBa U oniepaliuy HaJl HUMHU.

Tewma 1.3. [IpyHIMI MUHUMAIBHOTO 3JIeMEHTA. [IpuHIKI MaTeMaTUYeCKOW HHYKINH.

Tema 1.4. Moaynb BemectBeHHOTO yucia. Llenas u qpo6uas yactu yucia. [lnoraocts Q
B R.

Tema 1.5. BepxHue M HMKHUE TpaHU YHUCIOBBIX MHOXECTB. [IpHMHIMI BIOKEHHBIX
OTPE3KOB.

Tema 1.6. OToOpaxkenue, o6pas, mpoodpas, OUeKIHs.

Tema 1.7. MomHocth MHOXkecTBa. CueTHble MHOecTBa. HecuetHocts R. IlmoTHOCTH
(R\Q) B R.

Paznen 2. Ilpenen uncnoBoil mocae0BaTENbHOCTH.

Tema 2.1. [longaTtue npeaena nociaeaoBaTeaIbHOCTH. ENTMHCTBEHHOCTH npenena. JInnelnbie
CBOMCTBA Ipeelia Mocie10BaTeIbHOCTH.

Tema 2.2. CpoiicTBa npejiena, CBSI3aHHbIE C HEPABEHCTBAMH.

Tewma 2.3. HeoOxoanmoe yclIoBre CXOUMOCTH MOCIIEI0BATEILHOCTU. TE€OpEeMBI O TpeIene
MPOU3BEICHUS U YACTHOTO CXOSIINXCS MOCIEI0BATEILHOCTEH.

Tema 2.4. Teopema BeiliepmTpacca o0 1mpeaene MOHOTOHHOM UM OrpaHUYEHHOU
nocienoBarenbHocTH. Hucno e. Teopema Ltonsma.

Tema 2.5. IloamocnepoBaTenbHOCTH. YacTUyHbIE NpeAeNbl MOCIEI0BATEILHOCTH.
Teopema bonbriano-Beiiepurpacca.

Tema 2.6. Kputepuii Komm cxoauMocTy YUCIOBBIX TOCIEA0BATEIbHOCTEMH.

Tema 2.7. beckoneuno 00JbIne 1 OECKOHEYHO MaJIbI€ TTOCIEA0BATEILHOCTH.

Paznen 3. Ilpenen ¢pynkunu. HempepsIBHOCTH (GyHKINU.

Tema 3.1. IlonsiTie npenena GyHkuuu B Touke. OHOCTOPOHHUE TPEAETHI.




Tewma 3.2. CoiicTBa npejena QpyHKITUH.

Tema 3.3. Kpurepuii Komu cymecTBoBanus npeaena GpyHKIUH.

Tema 3.4. 3ameyaTenbHbIE TPEICIBI.

Tema 3.5. beckoneuno Gombinne u 6eckoHeuHO Mainble pyHKIMU. CpaBHEHHE (YHKIIMH.
O-cumBoOIMKa. DKBUBAJICHTHbBIC (DYHKIUH.

Tema 3.6. IlonsiTue HempepblBHOCTH (YHKIIMU B TOUKe (Ha MHOXkecTBe). [Ipocreiimme
CBOMCTBA HENpepbIBHBIX (yHKUMH. HermpepblBHOCTE 3nemeHTapHbIX GyHKunid. Touku pa3peiBa u
UX KJIaccu(UKaIms.

Tema 3.7. TI'moGanbHbie CBOWCTBAa (YHKIMH, HENPEPHIBHBIX Ha OTPE3KE (TEOPEMBI
Beiiepmirpacca u bonbuano-Komm).

Tewma 3.8. [loHsiTHE paBHOMEPHON HEMPEPHIBHOCTH (HYHKIIUH.

Tema 3.9. CpolicTBa 3aMKHYTBIX M OTKpBITBIX MHOXecTB. Komnakr. ®ynkuuun
HEIPEPBIBHBIE HA KOMITAKTE.

Paznen 4. [luddepennmanbaoe ucuncienne GyHKIUNA OHOU MEPESMEHHOM.

Tema 4.1. TIlonsatus auddepeHurpyemMoctd (GyHKIUM B TOYKE, IPOU3BOIHON,
muddepeHmmana.

Tema 4.2. YpaBHeHue kacaTenbHOW K Tpaduky ¢yHkuuu. ['eomerpuueckuil cmbica
poN3BOIHON U Muddepenirana. MexaHHUeCKUH CMBICIT IIPOU3BOTHOM.

Tema 4.3. luddepenuupoBanue crnoxHoil u obOpatHod ¢yHkuil. VHBapHaHTHOCTH
dbopmel iepBoro nuddepeniuana.

Tewma 4.4. npaBwia quddepeHnpoBaHus.

Tema 4.5. IlpousBonubie U 1uddepeHranbl BRICIX nopsakoB. @opmyna JleiiOHua.

Tema 4.6. OcHoBHBIE TeopeMbl aupdepeHInaNIbHOro UcuucieHus (teopemsl Poss,
Jlarpansxa u Komiu o cpeiHUX 3HAUEHUSX).

Tewma 4.7. HepaBenctBa lOnra, ['enbnepa, MuHkoBckoro.

Tema 4.8. Ilpuznaku MoHOTOHHOCTH (GyHKIMU. Toukum 3kcTpemyma. HeoOxommmele u
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYyMa.

Tema 4.9. BeinmykiiocTh ¥ TOUKH nepernda. ACUMOTOTHI.

Tema 4.10. IIpaBuno Jlonurans.

Tema 4.11. ®opmyna Teitnopa.

Paznen 5. HTerpanbHoe ucuucienue GpyHkuit onnoit nepemennoil. Unrterpan Pumana.

Tema 5.1. Ilonstue mnepBooOpa3HOW U HeompezeneHHOro uHrerpaita. CBoicTBa
HEOIPEAEIEHHOr0 HHTErpasa.

Tema 5.2. OCHOBHBIE METO/IbI HHTETPUPOBAHMSI (3aMEHa IEPEMEHHOM, UHTETPUPOBAHUE 110
qacTsaM).

Tewma 5.3. TloHsiTHE ONPECIEHHOTO HHTETPAJIA.

Tema 5.4. Cymmsbl u unterpans! JapOy. Kpurepuit uarerpupyemoctu Pumana.

Tema 5.5. Knacesl ¢pyHKImii, nHTErpupyeMsbIx o Pumany.

Tema 5.6. CBolicTBa OIIpeIEIEHHOIO HHTETpaa.

Tema 5.7. Kpurtepuii Jlebera unterpupyemoctu ¢pyHkuuu no Pumany.

Tema 5.8. CBsi3b MeXKIy ONpPENEICHHBIM M HEOIPEAEICHHBIM MHTerpanamu. Popmyia
Hgerorona-JleiiOuuta.

Tema 5.9. 3aMeHa mepeMEHHBIX M MHTEIPUPOBAHHME IO 4YacTSIM B OIPEAEICHHOM
UHTETpae.

Tema 5.10. TeopeMsbl 0 cpefHEM 1S ONIPENEIEHHOIO HHTETpaIa.

Tema 5.11. ®opmyna Teiliopa ¢ OCTaTOYHBIM WIEHOM B HHTErpaibHON (opme.
WHTerpanbHble HEPaBEHCTBA.

Tema 5.12. [lonsitue HecoOCTBEHHBIX MHTErpajoB 1-ro u 2-ro poxa. Kpurepuii Kommnm
CXOJIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 5.13. JloctaTouHble MPU3HAKH CXOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.



Tema 5.14. 3aMeHa mepeMEHHBIX IOJ] 3HAKOM HECOOCTBEHHOT'O MHTErpaiia u (opmya
MHTETPUPOBAHUS MO YacTsIM. AOCOIOTHAS M YCIOBHASL CXOJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
['maBHOe 3HaueHue (B cMbiciie Korm) HecoOCTBEHHOT0 UHTErpaa.

Paznen 6. uddepenunanbnoe nucuncienue GyHKIUH MHOTUX IEPEMEHHBIX.

Tewma 6.1. HenpepbIBHOCTH (YYHKIIMH B R"R™

Tema 6.2. Iuddepenunpyempie GyHKIIMM MHOTUX nepeMeHHbIX. uddepenunpoBanue
CJIO’KHBIX (DYHKLUH.

Tema 6.3. IlpousBogHast o HampasieHuio. ['paguent. DneMenTsl JudQepeHnInanbHOMI
TEOMETPHH.

Tema 6.4. HacTHbIE IPOU3BOAHBIE BBICIIUX MTOPSIKOB.

Tema 6.5. [Inddepeniuanst Beicux nmopsaakos. @opmyna Teinopa mist GyHKIUH MHOTHX
IIEPEMEHHBIX.

Tema 6.6. JlokanpHBIA SKCTpeMyM (YHKIIMM MHOTHUX TepeMeHHBIX. HeoOxomumbie u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.

Tema 6.7. HesiBubie pyHkuuu. Teopembl 0 HEIBHBIX (QYHKIUAX.

Tema 6.8. YcnoBHBIM SKCTpeMyM (QYHKIIMH MHOTHX TTIE€PEMEHHBIX.

Paznen 7. Uucnosie psasbl.

Tema 7.1. TloHATHE YMCIOBOTO PsiJa, CXOAMMOCTH U PACXOJAMMOCTU UYHCIOBOTO psija.
[Tpocreiimue cBOMCTBAa CXOMALINXCSA PSIOB.

Tewma 7.2. Kpurepuii Komm cxogumocts (pacxoauMocT) 4ucioBoro psjaa. Heooxoaumerit
IpU3HaK cxogumocTu. [Ipu3Hak cpaBHEHUS.

Tema 7.3. JlocTaTOuHbIE MPU3HAKH CXOAUMOCTH PSAOB C HEOTPULATENIbHBIMU YJIEHAMU
(mpusHaku [lanambepa, Komu, Paabe, unterpansuslii mpusnak, Kymmepa, beprpana, ['aycca).

Tema 7.4. 3HakouepeAYIOIINECS PSJIbI.

Tema 7.5. AOGcomoTHass M yCIOBHas CXOJUMOCTb YHCIOBBIX psioB. JlocTaTouHble
MpU3HAKN a0COTIOTHON CXOAMMOCTH.

Tema 7.6. CBoiicTBa aOCOJIIOTHO U YCIIOBHO CXOJSLINXCS PAIOB.

Tewma 7.7. IlpeobpazoBanue AGens. [Ipusnaku cxogumoctu dupuxie u Adens.

Paznen 8. CreneHHbIE psBL.

Tema 8.1. [lonstue crenenHoro psana. OOIacCTh CXOAMMOCTH, PAAUYC CXOAMMOCTH
CTENEHHOTI'O psizia.

Tema 8.2. CBolicTBa CXOASIIIUXCS CTENIEHHBIX PSIJIOB.

Tema 8.3. Psaner Teitnopa m MaxiiopeHa. EquHcTBEHHOCTh pazioxkeHus (QyHKIUM B
CTEIIEHHOM P,

Tema 8.4. Teopema Beliepmrpacca 11 cTeneHHbIX psiioB. Teopema Apuena-Ackoin.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Tema 3ansaTHA Bcero yacoB | OneHo4HbIE dopmupyemsie
cpencTsa KOMIIETCHIIMU
Temal.l1-1.7 14 CP OIIK-1, OIIK-6
Tema 2.1 — 2.7 18 KP Ne 1 OIIK-1, OIIK-6
Tema 3.1 — 3.6 18 KP Ne 2 OIIK-1, OIIK-6
Tema 4.1 —4.14 18 KP Ne 3,4 OIIK-1, OIIK-6
Temsr 5.1 —5.2,5.8-5.10,5.12-5.14 | 18 KP Ne §, 6 OIIK-1, OIIK-6
Tems1 6.2 — 6.8 14 KP Ne 7, 8 OIIK-1, OIIK-6
Temsbr 7.1 — 7.6 2 KP Ne 9 OIIK-1, OIIK-6
Temsr 8.1 — 8.4 2 KP Ne 9 OIIK-1, OIIK-6




4.3.2. IlepedyeHb TeM (BOMMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE H3YUYeHHe CTYAeHTaMu

B paMKax CaMOCTOSITEJIbLHOM paﬁoTbI

Tema

3amanue

dopmupyembie
KOMITETCHIIMHI

Pa3nen 1: JleMMBI 0 €ITMHCTBEHHOCTHU
MUHHUMAJIBHOTO 3JIEMEHTa U MPUHIUIT
MHUHUMAJILHOTO 3sieMeHTa; [IpuHiun
MaTeMaTHYEeCKOU WHAYKIWY,
HepaBenctBo  bepnymiu;  bunom
Hotorona; Omnpenenenus  MomyJis
BEIIECTBEHHOI'0 4YHCJIa, ICIOH H
npoOHoi uvactel ymcna; TeopeMsl o

mrotnoern @ 8 Ry R\Q g R

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 2: Apudmernyeckne CBOHCTBA
npenpena YUCIIOBOM
MOCIIe0BATEIbHOCTH; CaoiicTBa
npenpena YUCIIOBOM
MOCIIEI0BATEIbHOCTH, CBSI3aHHBIE C
HEPABEHCTBAMUY; Onpenenenue
OTPaHUYEHHOM MOCIEI0BATEIbHOCTH;
Psin cpaBHEeHMs1 6€CKOHEUHO OOJIBIINX

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 3: O-cumBosIMKa U CpaBHEHUE
byHKIMii; P 9KBUBaIeHTHBIX
0ECKOHEYHO MabIX (PYHKIIMIA;
CBoiicTBa HenpepbIBHBIX (YHKIMH

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 4: YpaBHenue kacatenbHON K
rpaduxy pynkuuu; ['eomerpuueckuit
CMBICTI IIPOU3BOJHOM u
muddepenimana; [TpaBuna
nuddepeHIpoBanHus; dopmyna
Jleiibnuua;  OCHOBHBIE  TEOpPEMBI
nudPepeHInaIBHOTO  HUCUYHUCIICHUS
(Teopembl Posus, Jlarpanka u Ko
0 CpeJHEM).

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 5: CpoiicTBa ompeneneHHOTo
uHTerpasa; AOGCOIOTHAS U yCIOBHAs

CXOAUMOCTh HECOOCTBEHHBIX
uHTerpanoB; llepBas Teopema o
cpelHeM Ui OIIPEJIETICHHOTO

UHTETpala U CJIEACTBUS W3 HEe;
Bropas Teopema o cpenHeM nis

OIPEJIETIEHHOT O WHTErpaja u
cnencrsus u3 Hee; Gopmyia Telnopa
c OCTaTOYHBIM YJIEHOM B
uHTEerpaibHOl popme; HepaseHncrna
coziepxKanie WHTETPaJIbI
(HepaBeHCTBa I'enbaepa,
MUHKOBCKOTO, Komm-
BynskoBckoro),  AOGcomoTHas U
yCIJIOBHAs CXOOUMOCTb

HECOOCTBEHHBIX HHTETPAJIOB;.

KOHCIICKT

OIIK-1,
OIIK-6




Pa3nen 6: [lonstue
nuddepeHIpyeMocTH GyHKIIUNA
MHOTHX TIEPEMEHHBIX.
HeoOxoaumoe ycnoBue
muddepentmpyemoctu; IlonsTue
YacTHOU mpou3BoaHOM. [TepBoe
JOCTaTOYHOE yCIIOBHE
nuddepermupyemoctu; Teopema
0 muddepeHIIPOBAHUH CIIOKHOM
byukun. MHBapuaHTHOCTh
dbopmel iepBoro nuddepenimana.
[TpaBuna nquddepeHnupoBaHus;
IIpou3BoHAas 110 HAIIPABIICHHUIO.
['paguient GyHKUIUU U €T0
cBoMcTBa; ['eomeTprueckuit
cmbica nuddepenmana GyHKINM.
KacarenbHble 1 HOpMAJIBHBIN
BEKTOPBI IOBEPXHOCTH; YacTHbIe
MIPOM3BOIHBIC BBICIINX MOPSIIKOB.
Teopemsl HIBapna u IOnra.
Btopoe nocrarounoe ycioBue
muddepeHIPYEMOCTH;
JuddepeHnmanbl BHICIIAX
nopsakoB. @opmyna Teiopa st
GyHKIMIT MHOTHX IEPEMEHHBIX C
OCTaTOYHBIM WIEHOM B (popme
Ileano; @opmymna Tennopa s
(GYHKITUH MHOTHX TIEPEMEHHBIX C
OCTaTOYHBIM YWIEHOM B opme
Jlarpanxa

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 7: AGcontoTHas M ycioBHas
CXOOMMOCTb  YHCJIOBBIX  PSIOB.
JlocraTouHble PU3HAKK a0CONIOTHON
CXOOMMOCTM  YHCIOBBIX  PAJIOB;
CpoiicTBa aOCOJIIOTHO M  YCIOBHO
CXOISIINXCS ~ YHCIOBBIX  PSI/IOB.
Teopema Pumana; [Ipusnaku
Hupuxime u AOGenss CXOAMMOCTH
yuCcIOBBIX psioB. IIpeoOpasoBanue
Abens.

KOHCIICKT

OIIK-1,
OIIK-6

Paznen 8: [lonstue crenenHoro psaa.
Teopema AoGerns. ObnacThb
CXOOANUMOCTH H pa)myc CXOOAnMOCTHN
CTETIICHHOTO psna; CaoiicTBa
CXOOAIINXCA CTCIICHHBIX pSI)IOB

KOHCIICKT

OIIK-1,
OIIK-6

4.4. Meroanueckue yKa3aHus 110 OPraHu3aluy CAMOCTOSATEIbHOM PadoThI CTYACHTOB

CamocrosTenbHast paboTa CTyACHTOB BceX (pOopM U BUJIOB O0yUEHUS SBISETCS OAHUM U3

00s13aTENbHBIX BUJ0B O6pa30BaTeJIBHOI71 ACATCIIbHOCTH, 06eCHqu/IBaIOH_ICI\/'I pca3anunro

TpeboBanuit denepanbHbIX TOCYAAPCTBEHHBIX CTAaHAAPTOB BhICIIET0 0OpazoBaHus. CoriiacHO

Tpe6OBaHI/I}IM HOPMATUBHBIX TOKYMCHTOB CaMOCTOATCIIbHAA pa60Ta CTYACHTOB ABJISICTCSA




00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MpolLecca, TaK KaK OHa 00eCrieunBaeT
3aKpeIUICHHUE MOJTyYaeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM NpUOOPETEHHs HAaBBIKOB
OCMBICJICHHS U PACIIUPEHNUs UX COJEP KAHNUS, HABBIKOB PEILICHUsI aKTyallbHBIX IIPOOIEM
(dbopmupoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKU K CEMUHapaMm, J1a00opaTOpHbIM padoTaM, clade
3a4eTOB M SK3aMeHOB. CaMocTosITeIbHAA padoTa CTYICHTOB MPEACTABISAET CO0O0M COBOKYITHOCTD
ayJUTOPHBIX U BHEAY IUTOPHBIX 3aHATUN U paboT. CamocTosTeNnbHas paboTa B paMKax
00pa3oBaTeNLHOrO MPOIIEcca B By3€ pelIaeT CISAYIONINe 3a1auu:

— 3aKpeIyIeHne U pacluMpeHe 3HaHUi, yMEHUH, TOJy4YeHHbIX CTYACHTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHIA, IPEBPALICHNE UX B CTEPEOTHIIB YMCTBEHHOU U
(bu3n4ecKoil 1esTeIbHOCTH;

— MPUOOPETEHNE JONOTHUTEIBHBIX 3HAHUH ¥ HABBIKOB IO JUCHUIUIMHAM Y4eOHOTO TIaHa;

— (opMHpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JeSITeTbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKU HAa KAUECTBEHHOE OCBOECHUE 00pa30oBaTeIbHOM
IPOTPaMMBEI;

— pa3BUTHE HAaBBIKOB CAMOOPIaHU3alNHY;

— (opMHpOBaHUE CAMOCTOSITEILHOCTH MBIIIUIEHUS, CHOCOOHOCTH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3aliu;

— BBIPa0OTKA HAaBBIKOB 2(PPEKTHBHOI caMOCTOATENBHOM NMPO(HECCHOHAEHON TEOPETUIECKO,
IPaKTUYECKON U yueOHO-UCCIIEJ0BATENIbCKOM e TETbHOCTH.

IMoaroroBka k Jekuuu. KauecTBO 0CBOCHHS COJIEpIKaHHUSI KOHKPETHOW AMCIUTUINHBI
IPSMO 3aBHCUT OT TOT'0, HACKOJIBKO CTYJIEHT caM, 0€3 BHEIIHEr0 MPUHYXICHHUs GOpMUpyeT y
ce0s1 yCTaHOBKY Ha MOJTyYSHHE Ha JICKIMSIX HOBBIX 3HAHWM, TOTIONHSIONMX YKEe UMEIOIINECS 110
JAHHOM TucuMIUIMHE. BpeMs Ha NOArOTOBKY CTYAEHTOB K IByX4acCOBOH JIEKLIUHU 110 HOPMaTHBaM
coctaBisieT He menee (0,2 yaca.

IToaroroBka k NpakTHYecKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTUUYECKOMY 3aHSITHIO
BKITIOYAET CIIETYIOIINE DJIEMEHTHI CAMOCTOSTEIIEHOM JIESITETbHOCTH: YETKOE MPEICTaBICHUE
LIEJIU 1 3a]1a4 €ro NMPOBEJICHUS; BbI/I€JICHUE HABBIKOB YMCTBEHHOW, aHAJTUTUYECKOM, HayYHOU
NeSITeTbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MPEACTOsIeH padoThl. BripaboTKka HaBBIKOB
OCYILECTBIISICTCS ¢ TOMOIIBIO OJTY4YEeHUs1 HOBOM nH(popMaluu 00 U3yyaeMbIX Mpoleccax 1 ¢
MIOMOIIIBIO 3HAHUS O TOM, B KaKOH CTENEHH B JAHHOE BPEMs CTY/ICHT BJIaJIeeT METOIaMHU
UCCIIEI0BATEIbCKON AEATENIbHOCTH, KOTOPBIMU OH CTAHET I10JIb30BaThCsl Ha MPAKTHUYECKOM
3aHATHH. [I0IrOTOBKA K MPAKTHYECKOMY 3aHATHIO HEPEIKO TpeOyeT moadopa Marepuaa,
JTAHHBIX U CIIELHAJIbHBIX HCTOYHHUKOB, C KOTOPBIMH MPeICTOUT yueOHast paboTa. CTyIeHTbI
JIOJDKHBI JIOMA TIOATOTOBHUTH K 3aHATHIO 3—4 mpuMepa pOpMyJIHPOBKH TEMBI HCCIIEIOBAHNS,
IPEJCTaBICHHOTO B MOHOTpa(usIX, HAyUYHBIX CTAaThsX, OTYETaX. 3aTeM OHU CaMOCTOSTEIIBHO
OCYIIECTBIISIFOT TIOMCK COOTBETCTBYIOIINX UCTOYHUKOB, OTIPEICIISIIOT aKTyalTbHOCTh
KOHKPETHOT'O UCCIIEIOBaHMS MTPOIIECCOB U SIBJICHUHN, BBIACISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIhCTBAa aBTOPAMHU HAYYHBIX paOOT IIEHHOCTH TOTO, YeM OHHU 3aHMMaroTCcs. B xome
CaMoro MPaKkTUYECKOTO 3aHATHUS CTYACHTHI CHavyalla MPeICTaBIAIOT HailIeHHbIE UMU BapUaHThI
(bOPMYITHPOBKH aKTyalIbHOCTH HCCIIEIOBAHUS, 00CYKIAIOT UX U 00OCHOBBIBAIOT CBOE MHEHHE O
HaWIyy4lleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAaKTUYECKOMY 3aHATHIO 10 HOPMaTHBaM
coctapisaeT He meHee (0,2 gaca.

IToaroroBka k ceMHHapcKoOMYy 3aHATHIO. CaMoCTOSITEIbHASA OJTOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTCHUIO HAYYHOH W WHOH JINTEpaTypPhl; Ha TIOUCK
JIOTIOJTHUTEIBHON MH(OpMAINH, TTO3BOJISTIONIEH ITyOxke pa3o0paThCcsi B HEKOTOPBIX BOMPOCaX; Ha
BbIJIEJICHHE NTPU padoTe C pa3HBIMU UCTOYHUKAMH HE0OX0IMMOI HHPOpMAIIIH, KOTOopast
TpeOyeTcst I MOJTHOTO OTBETAa Ha BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHUS TIPAaBUIIBHO BBITICHIBATh BHICKA3bIBAHUS aBTOPOB M3 HMEIOIIIXCSI HCTOYHHKOB
uHpopmanuu, opopMIIATh X O OubIuorpadhuyeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMAIIH; Ha TIOATOTOBKY COOCTBEHHOIO



BBICTYIUICHHUS 110 00CYAaeMbIM BoIllpocaM; Ha (OPMHUPOBAHNE HABBIKA ONEPATUBHOIO
pearupoBaHUs Ha pa3HbIE MHEHHSI, KOTOPhIE MOTYT BO3HUKATh MPU 00CYKICHUH TEX U UHBIX
HAYy4YHBIX IpobsieM. BpeMst Ha MOATOTOBKY K CEMHHApy 110 HOPMAaTHBaM COCTABIISIET HE MEHEe
0,2 yaca.

IMoaroroBka k KoMI0KBUYMY. KOJIIOKBUYM IpecTaBisieT co00i KOJIIEKTUBHOE
o0cy>xJIeHue pazjiena JUCLUILUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yUEHUS 3TOT0 pas3zesa
ctyneHTamu. [loAroToBka k TaHHOMY BUIY yUEOHBIX 3aHSATHI OCYIIECTBIISETCS B CIEIYIOIIEM
nopsiake. IIpernonasarens naeT CMCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOJIYYUTh IIPU
W3YUYEHUU ONPEJIEICHHOTO NEPEYHsl HayYHbIX UCTOUHUKOB. CTy/I€HTaM BO BHEAYIUTOPHOE
BpeMs HEOOXOAMMO TIPOYHTAThH CIEIHATLHYIO JINTEPATYPY, BHITUCATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpBIE OYIyT 00CYKIaThCs Ha KOJUIOKBHYME, MBICTIEHHO C()OPMYIUPOBATH CBOE
MHEHHE I10 KaKJIOMY U3 BOIPOCOB, KOTOPOE OHU BBHICKAXKYT Ha 3aHATHH. Bpemst Ha MOArOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHUBaM cocTaBiisieT He MeHee 0,2 yaca.

IHoaroroBka k KOHTPOJBLHOM padoTe. KoHTposbHast paboTa Ha3HAYAETCs MOCTe
M3YYEHHUSI ONPEEICHHOTO pasjiena (pa3aenoB) JUCIUILUIMHBI U MIPEJICTaBIsIeT cOO0M
COBOKYITHOCTH Pa3BEPHYTHIX MUChbMEHHBIX OTBETOB CTYJICHTOB Ha BOIIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aroT OT npemnoaaBarens. CaMocTosiTeNnbHas OArOTOBKA K KOHTPOJIBHOM paboTte
BKJIIOUYAET B c€0s: — U3Yy4YEHHUE KOHCIEKTOB JIEKIIUH, PACKPHIBAIOLINX MaTepual, 3SHaHUE
KOTOPOTO MPOBEPAETCS KOHTPOJIBHON pab0oTOil; MOBTOpEeHHE YyUeOHOT0 MaTepuaa, MOJIy4eHHOTO
MIPU TIOJIFTOTOBKE K CEMUHAPCKHUM, MPAKTUYECKUM 3aHITHSM U BO BPEMS UX MPOBEICHNUS;
M3y4Y€HUE JOMOIHUTEIBHON JUTEPATYPhL, B KOTOPOU KOHKPETUZUPYETCS COJIEPKaAHUE
MIPOBEPSAEMBIX 3HAHUI; COCTABJICHHE B MBICIICHHOU (DOpME OTBETOB Ha MTOCTABIICHHBIC B
KOHTPOJIbHOHM paboTe BOMpOCHl; ((OPMUPOBAHHE MICUXOIOTHUYECKON YCTAHOBKY HA YCIEIIHOE
BBHITIOJIHEHHE BCEX 3a/1aHKi. Bpemsi Ha MOAr0TOBKY K KOHTPOJIBHOM paboTe M0 HOpMaTHBaM
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETy JOJKHA
OCYILECTBIISATHCS B TEUEHUE Bcero cemecTpa. [loAroroBka BKItOUAET CleyoIIne JeHCTBUS:
MIePEUYNTATh BCE JICKITUH, a TAKKE MaTEPHUAIIbl, KOTOPHIE TOTOBIJIMCH K CEMUHAPCKUM H
MPAKTUYECKUM 3aHITHSIM B T€YCHHE CEMECTpPa, COOTHECTH ATy WH(OPMAIIHIO C BOIPOCAMH,
KOTOpBIE JaHbI K 3a4€Ty, €CIM HHPOPMAITUN HEJOCTATOYHO, OTBETHI HAXOIAT B MPEI0KEHHON
MpenoiaBaresieM JuTeparype. PekoMeHiyeTcs aenarb KpaTkue 3anucu. Bpems Ha moAroToBKy K
3a4eTy [0 HOpMaTUBaM COCTABJIIET HE MEHee 4 4acoB.

IHoaroroBka Kk 3x3ameny. CamocTOsITENbHAS TOATOTOBKA K 9K3aMEHY CX0Xka C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddepeniupoanabii. Ho 00bem yue6HOTO
MaTtepuana, KOTOpPbId Hy’KHO BOCCTAHOBUTD B MaMSTH K SK3aMEHY, BHOBb OCMBICIUTh U TIOHSTH,
3HAYUTENBHO OO0JIbIIE, TOATOMY TpedyeTcs O0bllle BpEMEHH U YMCTBEHHBIX yCHIINK. BaxHO
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHUE O COACPKAHIH OTBETA HAa KaXKIbIA BOMPOC, YTO
MpeAnoaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO HJIM UHOTO SIBIICHUS,
mpolecca, yMeHHe pacKpbIBaTh (haKTOPBI, OMPENSISIONIINe UX MPOTHBOPEUYUBOCTh, 3HAHUE HMEH
YUEHBIX, U3y4aBIIUX 00cyka1aeMyto npobiaemy. HeoOxoaumo Takke mpuBecTd HH(GOPMALIHIO O
MaTepHuanax YMIUPUUYECKUX UCCIIEIOBAHUN, YTO YKa3bIBAET HA BCECTOPOHHIOIO MOJTOTOBKY
CTyJ€HTa K 3k3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMeHY [0 HOPMaTHBaM COCTaBIsieT 36 yacoB
IUTsE 0aKaIaBpoB.

B ®BI'OY BO «TI'Y» opranuzamnmsi caMmoCTOSATEIbHON pabOThI CTYACHTOB
pernamentupyercs [lonoxxeHrneM 0 caMOCTOATENbHON PaboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coetoM MI'Y 22 urons 2012 r.

5. YAEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTJIMHBI

a) OCHOBHAas JUTEpaTypa
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOE 000py/10BaHuE

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. [IporpammHoe obecneyeHue

[TporpamMmmHoOe obecrieueHue He TpeOyeTcs

7. OHEHOYHBIE MATEPHAJIbI VIS TEKYIIEI'O KOHTPOJISI U
ITPOMEXYTOYHOU ATTECTALIUU

7.1. OueHo4YHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIS

Ne Bup xonTposs KoHntponmpyemsie Komnerennum,
o\ (TeKyIImMe KOHTPOJIbHBIC PAOOTHI) TEMBI (pa3ielibl) KOMITCTCHITH
1 KP Ne 1 Paznen 2. OIIK-1,

2 KP Ne 2 Paznen 3 OIIK-6

3 KP Ne 3,4 Paznen 4

4 KP Ne 5,6 Pa3nen 5

5 KP Ne 7,8 Paznen 6

6 KP Ne O Pasnen 7

7 KP Ne O Pasnen 8

8 |KPNel10 Paznen 9.

IIpuMepbI OLEHOYHBIX CPEICTB TEKYIEr0o KOHTPOJIs
IIpuMepHbIe BADHAHTHI KOHTPOJIBHBIX PadoT

KonTtpoubnas padora Nel

3n+1
a. =

n
1. Haiitu mpenen 4YHCIOBOM HOCJ‘IG}IOBaTeJ'IBHOCTI/I{an}, rae n—7 U J0Ka3aTb
MPaBUJIBHOCTD UCIOJIb3YS ONPEACIICHUE.

. n’+7n-9
I|m2—

2. Boramemuts "P N —2N+5
lim(2n2 +n —+/2n? +1)

3. BBIYHUCIUTH N .
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Ime=5 & 5
+

7+ +...+
—2 4 -8 (2"

i @ (D) +)

N—oo n?

| (2n+3)”
6. BBIUHCIHTD | 2n—-4

. (1 .
lim| = +sin— |#0
7. JlokasaTb, 4TO e\ 3 :

4., BpM4uciIuTh

5. Borunciuts

KonTpoJsbnas paGora Ne2
He ucnione3ys npasuna Jlonurans, HalTH yKa3aHHBIE MTPEIeIIbl

x> —5X+6 . 2x* +11x+15.
limo— s limsr e o
1. xo2 X2 —=12x+20 9 5% 3x? +5x-12
I 3x®-5x*+2 I x> —2x+4
3 LY -X g M o ax? 1

. 2x*+3x-5 . X% +x-12
lim li

5. xoe 7X3_2X2+1; 6. XEDVX—Z—\/Z]-—X;

I (x+4j‘3x_ I (2x+3j”1
S Mkrs) g MMisxa7)
. 1-cos8x . In(@+3x%).
lim—= 3 fo7

; lim

9. o 3K 10. xs0 X°—5x?

11. Toka3aTh, 94TO (PYHKIMH FO) 4 #(x) npu X = 0 sBrstr0TCS GECKOHEUHO MaBIMH OIHOTO

MOPAIKA MATOCTH f (x) =tg2x, o(Xx) = arcsin x;

12. UccnenoBath JaHHYIO (DYHKIMIO HA HEMPEPHIBHOCTH B YKA3aHHBIX TOUKAX
1

f(x)=2%% +1,x, =3,x, = 4.

KonTtpoubnas pabora Ne3
[IponuddepenurpoBaTh QyHKIUH:

y:2X5_i+£+3\/; y= V3x* +2x -5+

1 X o (x— 2) .3 Y= sin® 2xcos8x°.
4y =arcctg®2xIn(x—4) . 5 y =tg*3xarcsin2x°. 5. Y= (x —3)* arccos5x°.
y= gareces’x y = logs (3x—7) y= arcctg *5x y = Qarctg(x +7)
7. VX+5 . 8 Ctg(7xs) : 0. Sh\/_ : 10. (X_l)z ;
_ 2+t Io (x —3x%)
11 Y=\ ox—1 9 12, Y= (cth3x)™"*. 14y = (arccos(x + 2))tgsx



_Ix+7(x-3)
. (x+2)° .15 (27x 9x? ;16. Y
Haitru ¥ u Y’
X = (2t + 3)cost {x=t+lncost x—1
19. Y

17. ¥* =8X. 1g. {y=3t3 =t-Insint. o Y=

. ") =2
1, y=sintx V)T 0y y =2
KonTpoubnas padora Ne4
HccnenoBath PyHKIMIO U TOCTPOUTH €€ TpadukK.

KonTpoabHnasi padora NeS
o [IpouHTErpHPOBATE

— 2+l dx dr
]. . [ 3 _ ks ri.l‘ H 9 . [ —— H 3._ /- —
- VI J §/(4—8zx)? J6=Tr

i i;r -I' - i;r
4. [m.q-:_? —bx)dr; 5. /,Sr: 3. / jr ;
_ e S i
T B
dar /‘ 5—dr /‘ ‘l'r In (LT 91|
T. —_ A e’ T dr; O _—r
[ ® ) TEe "
0 [ cos drdxr 11 / dx . 19 [ e mr‘ccf;f”?rdr_
S J Wem3r—4 ) sin®4retgflixr 1+ 422 1
Jr + 10 3—Tr
1 deoszIginrdr; 14 —i;r: 15. | ———dxr;
3. [ sinre T dr; la | 4;1‘5'—5r :

Y — 4 .
16. [— 17. 3—i.l:_ 15, [m.qi-:_.’;r—g‘_lri;r:_
J e _ g rf 41 ,

tr
19. [(‘ff; daxdx; 20, [-1]]]—.1 sin —.1ri.1 21. [m

dr—6 2r — 7
22. [ r-‘:_ 3. ——— 24. =rﬁ‘;
2—5r —x? v ox: —'?.1—. J 1 —dr —3z°

25. [.1 V' 16 — 22 dr: 20, [ 27. [-:_';r—."-‘_l.q'm:'};rri;r:_
. imi'—dl—l .

- . if- -
28, [ aprecosdrdr; 209, [ re® Tdzr: 30. /. %rﬁ*;
. . Joa Lot

Inflofx + L
n{ln{z + 1)) In{z ”ri;r-
r+1

T—3—4- . 1.'.._..?_11
. [ T dr; 34. / o ,i dx:

(2 4+1){x? - 5z + 6) (r—1){z2+x —2)

zt — Br? + 02352 — 432+ 27 /'9;1“1" —5rf+ Br— 32
3. - - dr:  36. 1
3 /. Fn R ra Y Ry v T

r+1 Ir—24+vr—2 cos® 4
ar. [ —_ dx 3% [ —dr: 30, i
3—r—2 VI —2+2yzr—2 v aindr

dx dx
, dr; 41, /- — . —d;
dsinr — 2cosz + 1 2ain®r —sin2r + Joost x

31 [i) — 4z + 3)e Fdr; 32.

KontposbHnas padora Ne6

—_— —)\/ 33X+ x? _ 3arctg2(4x+l)

—X



o]

f(x3 +3)dx T% jlnxdx
/ 3 3
Boraucnuts (1-3): 1. 1 x4 —x? , 2. 0\/;, 3.1 X

4. BeruuciauTthb miomaib, OTpaHNYCHHYIO JIMHUAMU pP= 2\/§SIn (0’ p - 2COS¢ .

t 2t .t 2t
x:ZCos§+cos— X=2SIn——SIn—

5. BblYMCIUTH JUIMHY JAYTd KpPUBOM

(0<t<27)

2 3
6. Berancnutb 00beM Tea, 00pa30BaHHOTO BpalleHHEeM (UTYpHI y"=(x+4) , X= 0
BOKpPYT OCH oY

7. BbluMcnuTh IMIIOMIAAL TMOBEPXHOCTH, OOpa30BaHHOW BpallleHWEM JyI'H KpUBOM

2 _
y"=8+X , 3AKJIFOUEHHOM MEXKLy Toukamu X = -8 , X= 3 , BOKPYT OCH oX

KonTposbnas padora Ne7

1. BerauciauTh 3Ha4€HUS TIEPBBIX YaCTHBIX MPOU3BOIHBIX (DYHKIIUU S(x,y,2) = xz/(x = y) B TOUKE
M ,(3,L1).
2. Haiitu nepBbIii u BTopoit nuddepenuans! GyHKIHA
a)? = arcctg(x —y);
6)% = In(5x> =3y*).
1ouw 10u_ u y

-2 T2 2\sce
3. I[IpoBepHTh, YAOBICTBOPSET JIM YPABHEHHUIO ox yoy y byHKIHIS (x"=»7)
4. BOMMUCIHTD 3HAEHNA MIePBBIX YACTHBIX Mpou3Boansx ¢yrkmn Z = 2% ) | sananmoit nestsHO
X’ +3xyz -z =27 M,(3,1,3).

YpaBHEHUEM > B TOUKE

(v _1\2 2
5. HccnemoBath Ha SKCTpEMyM (GyHKIHIO = =(x=D7+2y"

A 2 2
6. Haiitu HawGonbllee W HAUMEHbINEE 3HAYEHHS (YHKIMH - =4-2x" -y g oOnacry,

_ _ 1.2
OTPaHUYEHHON THHUAMI » 0, y=vl-x".

KonTposbHas padora Ne8

1. HccnemoBath Ha NOKaTbHEIH SKCTpeMyM QYHKIMIO = x* —2y® —3x+ 6y.
2. Haiitn dz(x, y) u du(x,y) Ut pyHKIMN 2(x,y), u(x, y), 3a/IaHHBIX CUCTEMOM
X+y+z+u=a

{x"5 +y*+28+ud=b

3. MHccnenoBath Ha yCIOBHBIN JOKAJIBHBIN SKCTPEMYM (DYHKITHIO U=X+Y+Z ecmm
x2+z22=y.

4. Hamucarh ypaBHEHHs KacaTeJIbHOM IMIIOCKOCTH U HOPMAJIM K TOBEPXHOCTU
2=X=3xy+¥* | roue MGL 1)

u=xz+>. 8_u(2'1’2),

5. Y Haitru Ol rae | - HanpaBnenne rpamuenTa GpyHKIMH V=XYZ g rouxe
M (2,1,2).

KonTposbnas padora Ne9



1 .”i'LIEI'l'FI CYMMY HHCIOBOIG [,

2. Vera
1. }_

3

HOBHTE CXOMAMOCTE FAITH PACNOIAMOCTE YHACIOBOTO PHILA

) |
a LT

In®n
fra—

! - n=1 :1.-'.2.'."

3 HeenemopaTrh SHAKOMEDPEAYIMIHACA DHEMT Ha aDCOMIOTHYD H VCIIOBH YD

5 Pasn

L gin(2n — 1)z < nl

e}

%

(2n — 1)2

o#nTh hyaxmo f(z) B pan Teinopa B OKPECTHOCTH TOMKA Zo. 1, f(r) e rg

6 PasnosuTs B pan Pypoe dyHRDHNO flz), neproguueckyo ¢ Nepn

amos T

7.2. OueHo4HbIe CpeAcTBA I IPOMEKYTOYHOM aTTecTaluu

Cnucox BOIIPOCOB AJIs1 l'[pOMC)KyTO‘lHOﬁ aTrecranmum:

IIporpamma sx3amena 3a 1-blii cemecTp

1.
2.

©CoOoN ok~ w

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TonsTHE MUHUMYMA (MaKCUMYyMa) YUCIOBOIO MHOXKECTBA.

JleMMBI O €IMHCTBEHHOCTM MHHHMMAJIBHOIO 3JIEMEHTa WM NPHUHIUI MHUHHUMAJIBHOIO
JJIEMEHTA.

[IpyuHIKN MaTeMaTHYECKOW NHTYKIIAH.

HepasenctBo bepuymin.

brrom HeroToHa.

Onpenenenus MoTyJisl BEILIECTBEHHOT'O YKCIa, LEJION U ApoOHOM yacTel yuca.

TeopeMsl O MIOTHOCTH QpruyR\Q R

Ornpenenennst TOYHOM BEpXHEW U TOUHOM HUKHEHN TpaHel YMCIOBOI0 MHOXECTBA.
Omnpenenennsi OWEKIIMM ¥ PABHOMOIIHOCTH MHOXeCTB. OrmpeneneHue CUeTHOTO
MHO>KECTBA.

Onpenenenue npenesia YucIoBOM MOCIE0BATEIbHOCTH.

TeopeMa 0 eITMHCTBEHHOCTH MpeJieia YUCI0BOM MOCIEA0BATEIbHOCTH.
Apudmernueckne CBOMCTBA Ipeiesia YHCIOBON OCIEeI0BATEIHHOCTH.

CaoiicTBa npejiena YuCI0BOM MOCIE0BATENbHOCTH, CBSI3aHHbBIE C HEPABEHCTBAMU.
Onpenenenre OrpaHUYEHHON MOCIEI0BATEIbHOCTH.

HeoOxoauMelii Mpu3HAK CXOAMMOCTH TOCTIEI0BATEIBHOCTH.

Teopema Beiiepuirpacca o mpeaene MOHOTOHHOM U OTPaHUYEHHOM MOCJIe10BATEIbHOCTH.
TeopeMma o npejesne NoaMnocie10BaTeIbHOCTH.

Teopema bonbriano-Beiiepmirpacca.

Omnpenenenue GyHIaMEHTATHHON TOCTIEI0BATEIIHHOCTH.

Kputepuit Ko cxoguMocTy 4uci0BOM MOCIE0BATEIbHOCTH.



21
22

23

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.
61.
62.
63.
64.
65.
66.
67.

. Kputepuit Koiun pacxoamMoCcTy YUCI0BOM MOCIEA0BATEILHOCTH.

. Onpenenenuss HEOTPAaHUYCHHON, OCECKOHEUYHO OOJBIION © OECKOHEYHO MaJoi
MOCIIE0BATEIHLHOCTH.

. Teopema o mpenene mnpoW3BEACHHWS OTPAHMUYEHHOW ¥ OCCKOHEYHO  MaJloi

MOCIIEI0BATEIHLHOCTH.

Teopema o cieiManbHOM IIPEICTABICHUH WIEHOB CXOASILEHCS MOCIE10BATEIbHOCTH.
CBs13b MeX1y 0ECKOHEUHO MaJloil 1 GECKOHEUHO OO0JIBIIOM MOCIEA0BATEILHOCTAMHU.

Psin cpaBHEHUS OECKOHEUHO OOJIBIITHX.

Omnpenenenus npeaena ynkiuu mo ['eiine u mo Komm.

Onpenenenrs OAHOCTOPOHHUX MPEAEIIOB.

CgoiicTBa nipenena GyHKIIHH.

Kpurepwnii Komu cymiectBoBanus npenena GyHKINH.

[TepBoIii 1 BTOPOI 3aMedaTesIbHbIE PEACIIbI.

Omnpenenenne 6€CKOHEYHO MAJIOH U OECKOHEYHO OOIBIION (PYHKINH.

Teopema o ciennanbHOM IMpeACTaBICHUH (PYHKIIMU, UMEIOIEH mpeaer.

O-cumBONMKA B CpaBHEHUE (PYHKITHIA.

Psn sxBUBaneHTHBIX QPYHKIUN TpU x — 0.

Onpenenenus HenpepbIBHOCTH (pyHKIMK 10 ['efine n mo Komu.
Onpenenenne HENPEPHIBHOCTH HA A3BIKE IPUPALLECHU.

CBoiicTBa HETPEPHIBHBIX ()YHKITHA.

Onpenenenue Touku paspbiBa GpyHkuun. Knaccudukanus Touek paspoisa.
Teopema o Toukax pa3pbiBa MOHOTOHHON Ha OTpe3Ke (PyHKIUU.
I'mobGanbpHbIE CBOMCTBA PYHKIIMIA HEMTPEPHIBHBIX HAa OTpe3ke (TeopeMbl Beliepmitpacca u
Bbonbiano-Korm).

Omnpenenenre paBHOMEPHO HENPEPHIBHON (yHKIMH.

Teopema Kanropa.

Omnpenenenne npenenbHON TOUKA MHOYKECTBA.

Onpenenenus OTKPBITOTO U 3aMKHYTOTO MHOXKECTB U CBSA3b MEKY HUMHU.
Jlemma bopens.

O600menHnas Teopema Kanropa.

Onpenenenre Npou3BOIHON (PYHKIUHU B TOUKE.

Onpenenenue nuddepeHunpyeMocTi pyHKIIUH B TOUKE.

Teopema o cBsi3u U dHepeHINPYyEMOCTH U HEMTPEPHIBHOCTU (QYHKIUH.
VYpaBHeHHEe KacaTeNbHOU K rpaduKy (QyHKIHMH.

I'eomeTprueckuii cmMbici Npou3BOAHON U quddepeHnmana.
JuddeperurpoBanue ci0xHOM 1 00paTHON QYHKIUHA.

[IpaBuna quddepeHunpoBanusl.

®opmyna Jleibuua.

OcHoBHbIE Teopembl auddepeHInanTpHOTO ueunuciaeHus (teopemsl Poms, Jlarpamka u
Ko o cpegnem).

JlocTaToOuHOE yCIIOBUE MOHOTOHHOCTH.

Heo6xonumoe yciaoBue 3KkCcTpemMyma.

[IepBoe u BTOpOE 1OCTaTOUHBIE YCIOBUS HKCTPEMyMa.

JlocTaTouHOE yCIO0BUE BBIMTYKIOCTH Tpaduka QyHKIUH.

Heobxoaumoe ycioBue neperuoa.

IlepBoe 1 BTOpOE 10CTaTOYHBIE YCIOBUS MEeperuoa.

Onpenenenrs BepTUKaIbHON M HAKIOHHOW acUMNOTOT rpaduka QyHKIUH.
IlepBoe u BTOpOE npasuia Jlonurans.

®opmymna Teiinmopa ¢ octatouHbIM wiieHOM B hopme [leano.

CBOICTBO €IMHCTBEHHOCTH MHOTOuIeHa Telnopa.

Tpetbe nocTaTouHOE yCI0BHE SKCTpEMyMa U neperuoa.



IIporpamma 3x3aMeHa 3a 2-0i ceMecTp

1.

2.

12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.
24,

26.

27.

28.
29.
30.
31.
32.
33.
34.

35.

[TonsiTne mepBOOOpa3HON U HEONpeneIeHHoro uuTerpana. CBoicTBa HEOPEIEIEHHOTO
MHTETpaa.

OcHOBHBIE METO/IbI UHTETPUPOBAHUS HEOIIPEAEIECHHOIO HHTETpaIa.

[TonsTue onpenenenHoro uurerpaina Pumana. Heodxoaumoe ycioBre HHTErPUPYEMOCTH.
['eomeTpuyeckuil CMBICI ONPENEIIECHHOTO UHTETpaa.

CBolicTBa ONpEIeICHHOr0 HHTErpasa.

WHTErpupyeMOoCTh CI0KHONH 1 MOHOTOHHOU (DYHKIIHH.

WuTerpan ¢ INepeMEHHBIM BEPXHHM IPEACIOM M €ro cBoicrBa. CBA3b MEXIY
OTIpeIeIeHHBIM U HeolpeieneHHbIM HHTerpanamMu. @opmyna Hetorona-Jlelioauma.
OcHOBHBIE METOBI UHTETPUPOBAHUS OIPEAEICHHOIO HHTETpaIa.

IlepBas Teopema 0 CpeHEM IS OIPEIEICHHOTO UHTErpaja v CICICTBUS U3 Hee.

Bropas Teopema o cpeHEM A ONIPEACICHHOT0 HHTErpajia U CIEICTBUS U3 Hee.

. ®opmyna Teiopa ¢ OCTATOUHBIM YJICHOM B HHTETPAIbHOU (hopMe.
. IloHsiTHE HECOOCTBEHHOrO HHTErpajga IepBoro M BToporo poja. Kpurepuit Komm

CXOJIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

OCHOBHBIE METO/Ibl UHTETPUPOBAHUSI HECOOCTBEHHBIX HHTETPAJIOB.

AOCOII0THAs U YCIOBHAsA CXOJUMOCTh HECOOCTBEHHBIX UHTETPAJIOB.

[Toustue nuddepenumpyeMocty GyHKIUU MHOTUX IlepeMeHHbIX. HeoOxoaumoe ycioBue
QG pepeHIpPyEeMOCTH.

[TonsTue yactHOM pon3BoHOM. IlepBoe nocTarounoe ycnoBue auddepeHunpyeMoCcTH.
Teopema o nuddepenupoBannn ca0xHOH GyHKIUU. HBapuaHTHOCTH (POPMBI IEPBOTO
muddepennmana. [Ipasuna nuddepeHmpoBaHusl.

[Tpou3BonHas mo HampasiueHuo. [ paaneHT QyHKIMH U ero CBOMCTBA.

['eomerpuueckuit cmbicn auddepennmana ¢yHkuuu. KacarenbHble M HOpMasbHBIN
BEKTOPbI IOBEPXHOCTH.

YactHele mnpousBoaHble BblcIMX nopsakoB. Teopemsr IlIBapma m IOnra. Bropoe
JIOCTaTOYHOE yCaoBUE TP HEepPEeHIIUPYEMOCTH.

Huddepenumans Boiciiux nopsakoB. Dopmyna Teinmopa g GyHKUMH MHOTHX
MEPEMEHHBIX C OCTaTOYHBIM WiIeHOM B Gopme [leaHo.

®opmyna Teitnopa 11 GyHKIMH MHOTUX HEPEMEHHBIX C OCTATOYHBIM YJIEHOM B (opme
Jlarpanxa.

[TonsTHE NOKANBHOTO 3KCTpeMyMa (YHKIIMM MHOTHX IepeMeHHbIX. HeobOxomumoe u
JIOCTaTOYHOE YCJIOBUS IKCTpeMyMa (YHKIIUU MHOTMX EPEMEHHBIX.

Teopema 0 HESIBHOM (yHKLIUH.

Teopema o cucteme HesIBHBIX ()YHKIIMIA U CTIEACTBUE U3 HEE.

25. [ToHsiTHE YCIIOBHOTO 3KCTpeMyMa (DYHKIIMM MHOTHX IIEPEMEHHBIX U METO/IbI €T0
HAXO0XJIEHUS: METOJl UCKITFOUEeHHUs (IIPSIMON METO[), MEeTO]l MHOKuTenel Jlarpanxka.
OKeTpeMyM (PYHKIIUM HA MHOKECTBE.

[TonsiTve YKMCIOBOrO psifa, CXOAUMOCTH U PACXOAMMOCTH YUCIIOBOro psija. [Ipocreiiime
CBOMCTBA CXOALINXCS PSIIOB.

Kpurepuit Ko cxonumoctu uncnoBoro psiia. Heodxonumelil mpusHak cXoIuMOCTH (B
IBYX popmax).

[Ipusnak cpaBHeHUs (B ABYX (hopmax).

JloctaTouHble MPU3HAKK CXOAMMOCTH YHUCIIOBBIX PAJOB ¢ HEOTPUILATEIbHBIMU WICHAMHU:
npu3Hak JlamamOepa;

KopHeBol npu3Hak Komm;

WHTErpaJIbHBIN npu3Hak Koy,

3Hakouepeyomuecs ynciaonblie psaabl. [Tpusnak JleitOnuma.

AOcComIOTHAsT W YCJIOBHAs CXOJUMOCTb YHCIIOBBIX psiIoB. JlocTaTouHble NpPU3HAKU
abCOIIIOTHON CXOMMOCTH YUCIIOBBIX PS/IOB.

CBoiicTBa aOCOTIOTHO M YCIIOBHO CXOSIIMXCS YUCIOBBIX psiioB. Teopema Pumana.



36. [Ipusnaku Jupuxie u AGemns CXOIUMOCTH YHCIIOBBIX psAnoB. [Ipeobpa3oBanue AGerns.

37. Ilonstue crenennoro pana. Teopema Ademns. OGmacTh CXOAUMOCTHU U PAJANYC CXOTUMOCTH
CTENEHHOIO PsiJa.

38. CBolicTBa CXOIAMIMXCS CTENEHHBIX psiioB. Psiibl Teitnopa u Maknopena. EnquHcTBEeHHOCTD
pasyioKeHus: PyHKLUUHU B CTEIIEHHOM Pzl

39. Teopema Beiiepmrpacca isi CTETIEHHBIX PSJIOB.

IIpumMepbl OLIEHOYHBIX CPEICTB JIsl POMEKYTOYHOM aTTeCTAlNU:

Oo0pa3sen Oui1eTa K Ik3aMeHny 3a 1-bIil ceMecTp

buner Nel
1. Ilpunuun matemaruyeckoit unaykuuu. Hepasenctso bepnymiu. bunom Herorona.
2. Tperbe 10CTaTOYHOE YCIOBUE SKCTPEMYMA.
3. Ilyctb B HEKOTOPOW OKPECTHOCTH TOYKM & JIGKHT OECKOHEYHO MHOIO 4JIEHOB
X limx, =0.
nocienoBarenbHocTy " ClleqyeT JIM U3 3TOrO yCJIOBUSA, UTO ">
4. Tpu pa3auYHbIX 3HAUEHUSX apameTpa & ucciaenoBarh Ha HENPEPHIBHOCTD (DYHKIHIO

x-sin1 xz0
f(x)= X' ’
a, x=0.

Oo0pa3sen Oustera K 3K3aMeHy 3a 2-0i ceMecTp

Buner Nel
3. TlonsTue onpeneneHHoro naTerpana Pumana. Heo0xoqumoe yciioBre HHTETPUPYEMOCTH.
I'eomeTpuyecKknii CMBICI ONPENEICHHOTO UHTETpaIa.
4. YacTHble MPOU3BOJIHBIE BBICIINX MOPsiAKOB. Teopemsl LlIBapna.

X 2
I&dt
- 0
lims—
X—>+400 J‘eth dt
3. Beruucnuts npenen 0
2. HccnenoBats Ha HEINPEPBIBHOCTh B TOYKE (0; O) GyHKIUIO

1
x2-sin=+y?% x=0,
f(X,Y)Z X y
y?, x =0,

Paspabotuuk: ['onoko Enena AnatonbeBHa, K. .-M. H, JIOIEHT, IOLEHT Kadeapbl
MaTeMaTHUYeCKOro aHalu3a u AuddepeHnaIbHbIX YpaBHEHUH



