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1. Lenu 1 3a0a9u TUCHUTIIIHHBI

Henbo wu3ydYeHUs: OUCHUILUIMHBI SBJISETCS OOYYEHUE CTYACHTOB OCHOBHBIM TIOHSTHSM,
MOJIOKEHHUSIM M METOJIaM Kypca MaTeMaTHUKH, HaBBIKAM TOCTPOCHUS MAaTEMaTHYECKUX JOKa3aTelbCTB
IMyTeM HEIPOTHUBOPEUMBBIX JIOTUYECKUX PACCYXKICHHM, METO/IaM PEIlICHUS 3aja4 M0 JIMHEHHOU anredpe,
AQHAIMUTUYECKOM TEOMETPUM W TOMOJOTUU, MAaTEMaTHYECKOMY aHallM3y, OCHOBaM (PYHKIIMOHAILHOIO
aHaJIM3a U TeOpUH (QYHKIIMIA KOMIUIEKCHOTO MTePEMEHHOT 0.

3agayaMu M3yYeHUs] TUCHHUIUIMHBI SBJSIIOTCS MPHOOPETCHUE W 3aKpeIUICHHE CTYICHTaMH
MPOYHBIX 3HAHUW U MPAKTUICCKUX HABBIKOB B O0JIACTH, ONPEACISICMOM 1IEIbI0 U3yUCHHSI TUCITUILTHHBIL.

2. Mecto gucuuniaunsl B cTpykrype OOII BO 6akanaBpuara

MatemaTrKa SBJSICTCS C€CTECTBEHHON OOJACThIO TNPHIIOKEHUS HMH()OPMATHKA U BaKHCHIIIMM
3BCHOM, CBS3BIBAIONIUM WHGOPMATHKY C APYrUMH HaykamH. I1o3TOMy Kypc MaTeMaTUKU SBISICTCS
HEOTHEMJIEMO YaCThIO 00pa30BaHU CIICIIHAIMCTA 110 HH()OPMATHKE.

JuciunanHa «MaTeMaTHKa» OTHOCHTCS K 0a30Boi wact Oyoka b1. J[jst oCBOSHUS AMCIMILIMHB
CTYJCHTBI HCIOJBb3YIOT 3HAHUS, YMEHHUS W BUIBI JIEITCIBHOCTH, CHOPMHUPOBAHHBIE B XOJE OCBOCHUS
CTyJIEHTAMH IIKOJILHOTO Kypca MaTeMaTHKH.

3. Komnerenuun, (popmupyembie B pe3yJibTaTe 0CBOEHUS THCHUIINHBI

[pomecc w3ydeHwst aucuUIUIMHBL «MaremaTnka» HamnpaBieH Ha (OPMUPOBAHHE CIIECTYIONIHX
kommnerentuii: OK7, OIIK2, I1K5,21,23

- CIOCOOHOCTH K CaMOOpTaHmu3anuy u camoobpasoBannio (OK7);
- CHOCOOHOCTh aHAJIM3WPOBATH COIMATEHO-3KOHOMHYECKHE 3a7ja9i M IMPOIECCHl ¢ MPUMEHEHHEM
METOJIOB CHCTEMHOTO aHajn3a U MareMaTudeckoro moaenuposanus (OIIK-2).
- CIIOCOOHOCTBIO BBIMOIHATh TEXHUKO-DKOHOMUYECKOe 00oCHOBaHMe MpoekTHbIX perneHuid (ITK-
5).
- CrocoOHOCThIO TIPOBOJUTH OIEHKY OJKOHOMHYECKHMX 3aTpaT H PHCKO TPH  CO3AaHHUU
napopmarmonabix cucteM (OITK21).
- CHOCOOHOCTh TPUMEHATh CHCTEMHBIH IMOIXOA W MaTreMaTHYecKhe MeToAsl B (hopMann3aiuu
petenns npukiaaHex 3anad (ITK-23).

B pe3yabTare 0cBOeHUSI AUCHUIJIMHBI «MaTeMaTHKa» CTYIeHT JA0JKeH
3HaTb: METOABl BBIYHMCICHHUS ONpEIeNuTeNeii, pPEmIeHHsT CHCTEM JIMHEHHBIX YpaBHEHHI,

g depeHIupoOBaHNs U HHTETPUPOBAHNS, UCCIIENOBaHIS (DYHKIIUH OMHOTO M MHOTHX TTEPEMEHHBIX.

YMeTb: COCTaBIATh YpaBHEHHS NMPSAMBIX Ha IJIOCKOCTH M B MPOCTPAHCTBE, MIIOCKOCTEH, KPUBBIX U
MTOBEPXHOCTEH BTOPOro mopsnka, auddepeHnnpoBaTs W UHTETPUPOBATH, CTPOUTH Tpaduku (QyHKITHI
OTHOTO TEPEMEHHOr0, HWCCIeNOoBaTh (YHKIWHA OJHOTO W HECKONBKHX MEPEMEHHBIX Ha HKCTPEMYM,
WCCIIEZIOBATh CXOMUMOCTh PSIOB, peliaTh 3aJa4d 1O TeopuH (ZYHKIMA KOMILIEKCHOTO TEPEMEHHOTO,
OCHOBaM (pyHKIIHOHAIFHOTO aHAIIN3A.

Bnagerp: mMeromamMy W TIpueMaM# peIIeHUs 3aad Mo JHMHEHHOW anredpe, MaTeMaTHIeCKOMY
aHaNM3y M OOBIKHOBEHHBIM N epeHIINaTPHBIM YPABHEHHSAM U X CUCTEMaM.



4. CTpyKTypa U cofepKaHNe TUCHUILUITHHBI «MaTeMaTHKa»

OO0mast TpyI0eMKOCTh JUCIUILUIMHBI cocTaBisier 12 3adyeTHble enmHUNBbI —432 yaca, B TOM YHCIE —
nekuroHHbIX 136 wacoB, mpaktudeckux 68 waca, CPC 156 uacoB, ¢popma otuérHocTH: 1,2 cemecTpsl —
3auer; 2,4 ceMeCTpPhI -IK3aMeH

4.1.Cooepotcanue oucyunaunsl 3a 1 cemecmp

Pa3nes 1MCUMIVIMHBI M TeMa Bunsbi yueOHoii padoTel, | DopMBbI TEKYLIEro

Ne JIEKIIMH = w S BKJII0Y A KOHTPOJIsA

m\n g 3 5 CaMOCTOSAITEJILHYIO yCIIeBAaeMOCTH U
5 s £ padoTy CTY/IEHTOB H MPOMEKYTOYHO
o =8 TPYAOEMKOCTbH (B Yacax) arrecTanumu

JIK | 1I3 | JIP CP
1 Paszoen 1. «/Iuneiinas u éexkmopnasn 1 1 2 2 Bxonnas KP
anzeopay.

Jlexknus 1. MaTpuusbl.

1.1. OcHOBHBIE TOHSITHS.

1.2. JleticTBus Ha/T MATPHUIIAMH.
1.3. Onpenenuresn.

1.4. OCHOBHBIE TOHSTHSL.

1.5. CBoiicTBa onpenenuTemnei.

2 Jleknus 2. MaTpuubl. 1 2 2 2 2
2.1. HeBbIpO>KI€HHBIEC MATPHUIIHL.
2.2. OCHOBHBIE TTOHSITHS.

2.3. OOpartHas maTpuIa.

2.4. PaHT MaTpHIIHL.

2.5. CucreMsl JHHEHHBIX
YpPaBHEHMUIA.

2.6. OCHOBHBIE ITOHATHS.

2.7. PellieHue cucTeM JTMHEHHBIX
ypaBHenuii. Teopema Kponekepa-
Kanenmnn.

3 Jlexkuus 3. CucreMbl JIMHEHHBIX 1 3 2 3
YPaABHEHMUIA.

3.1. Permenne HEBBIPOXKICHHBIX
JIMHENHBIX cucteM. DopmMybl
Kpamepa.

3.2. Pemmenune cuctem JIMHEHHBIX
ypaBHeHu# MeTogoMm ["aycca.

3.3. Cucrembl JTUHEHHBIX OTHOPOIHBIX
YpaBHEHUM.

4 Jleknus 4. BekTopbl. 1 4 2 2 2
4.1. OcHOBHBIC ITOHATHSI.

4.2. JInneiHble onepauuu Haj
BEKTOPaMHU.

4.3. IIpoekuus BEKTOpa Ha OCh.

4.4. Pa3noxxeHue BEKTopa o opTam
KOOpJMHATHBIX oceil. Moaynb
BekTopa. Hampasnstorime Kocu-HyCHI.
4.5. [lelicTBUs HaJ BEKTOPaMH,
3aJIaHHBIMH TPOEKIIFSIMH.

5 Jleknus 5. BekTopbl. 1 5 2 3 ATT KP Nel
5.1. CxansipHo€ IpOU3BEAEHNE BEK-
TOpPOB U €ro CBOMCTBA.

5.2. CBolicTBa CKaJIIpHOIO IPOMU3-
BEJICHUA.

5.3. BelpaskeHue ckaasipHOTO
MIPOU3BENCHHSI Yepe3 KOOPAUHATBL.




5.4. Hexotopsle npuinoxeHus
CKaJISIPHOTO MPOM3BEJICHHUSL.

Jleknus 6. BexTopsl.

6.1. BekropHoe npousBeneHnE
BEKTOPOB M €r0 CBOKCTBA.

6.2. BrlpayxeHre BEKTOPHOT O
MIPOU3BECHUS Yepe3 KOOPANHATEIL.
6.3. Hexoropsle npuinoxxeHus
BEKTOPHOT'O TPOM3BEACHMSI.

6.4. CmemaHHOe NPor3BeIeHUE
BEKTOPOB.

6.5. CBoiicTBa CMEIIaHHOTO
MIPOU3BENICHUST BEKTOPOB.

6.6. Hexoropsle npuioxeHus
CMEIIaHHOTO TIPOU3BEJICHUSI.

Pazoen 2. Ananumuueckasn
2eomMempus Ha niao0CKoCcmi.
Jleknusa 7. CucreMa KOOpAMHAT HA
MJI0CKOCTH.

7.1. OCHOBHBIE TOHSTHS.

7.2. OcHOBHBIE PUIIOKEHUST METO/IA
KOOPAMHAT Ha IIOCKOCTH.

7.3. IIpeobpazoBanme CUCTEMBI
KOOpMHAT.

7.4. JIunuM Ha IJIOCKOCTH.

7.5. OCHOBHBIE ITOHATHSI.

Jlexmnusi 8. CucreMa KOOPAMHAT HA
MJIOCKOCTH.

8.1. JIuaum BTOpPOTO TOPSIAKA Ha
TJIOCKOCTH.

8.2. OCHOBHBIE TIOHATHS.

8.3. OKpyKHOCTb.

8.5. Dmwric.

Jexmust 9. CucreMa KOOPAMHAT HA
MJIOCKOCTH.

9.1. I'umtepbomna.

9.2. ITapaboina.

9.3. O0miee ypaBHEHHE JIMHANA BTOPOTO
TOPSIIIKA.

10

Pazoen 3. Ananumuueckan
2eomMempus 6 POCMpPAHCHiIge
Jlexknusi 10. YpapHeHus JIMHUH U
NMOBEPXHOCTEl B MPOCTPAHCTBE.
10.1. OcHOBHBIEC TOHSITHS.

10.2. YpaBHEHUS IIIOCKOCTH B
MIPOCTPAHCTRBE.

10.3. Iimockocts. OCHOBHBIE 3aa4H.

10

ATT KP Ne2

11

Jleknusi 11. YpaBHeHusi JIMHUA U
NOBEepPXHOCTell B MPOCTPaHCTBe.
11.1. YpaBHeHue npsiMoii B
NpoCTpaHCTBe.

11.2. Tlpsamas TMHUA B IPOCTPAHCTBE.
OcCHOBHBIE 33J1a4H.

11.3. Tlpsimas u MWIOCKOCTH B
npocTpaHcTBe. OCHOBHEBIE 3a1a4H.
11.4. [TnnuHapuYecKue NOBEPXHOCTH.

11




12

Jleknus 12. YpaBHeHus TUHAN U
MOBEPXHOCTeli B MPOCTPAHCTBE.
12.1. lloBepxHOCTH BpalLleHHSs.
12.2. Kanonu4deckue moBepXHOCTH.
12.3.KaHoHHnueckue ypaBHEHUS
MOBEPXHOCTEH BTOPOTO MOPsIAKa
(amuIicou 1, OTHOMOIOCHBII
TUIIEPOOIION I, IBYXITOJIOCHBIN
TUIIEPOOJIONT, DILTUIITHYCCKHIA
napaboion/, TUIepOoTYeCKUi
rapa0oJion], KOHYC BTOPOTO
TIOPSIKA).

12

13

Pa3zoen 4. Beedenue ¢ mamema-
mMUYecKuili ananu3s.

Jlexknus 13. MHo:xkecTBa. DyHKIUA.
13.1YucnoBsie MHOXKECTBA.
MHOX€eCTBO JIeHCTBUTEIIHLHBIX YHCE]T.
13.2. YucnoBble MPOMEXYTKH.
OKpecTHOCTh TOYKH.

13.3. OynKIHS.

13.4. Ilousatue QyHKIINN.

13.5. Yucnosslie pynknuu. ['paduk
dbyakun. CriocoOsI 3agaHus
(hyHKIHIA.

13.6. OcHOBHBIE XapaKTEPUCTHKH
dhyHKIIHN.

13.7. ObpaTtHas GyHKITHA.

13.8. CnoxHas GyHKITHS.

13.9. OcHOBHEBIE dJIeMEHTapHbBIC
(YHKIHH 1 UX rpadUKy.

13

14

Jlekuus 14. IlociienoBaTe1bHOCTH.
IIpenen uncsioBoi
nocjaenaoBareaboctu. Ilpenen
Gynkuun.

14.1. Tlpenen arcIoBOMA
ITOCTIEIOBATENFHOCTH.

14.2. TIpenen MOHOTOHHOMH
OrpaHUYEHHOH TTOCIIEI0BATEIEHOCTH.
Uwucno e. Hatypanbablie morapudmel.
14.3. Ilpenen GpyHKINN.

14.4. Ilpenen ¢pyHKIUH B TOUKE.
14.5. OIHOCTOPOHHHUE MIPEAETIBL.
14.6.1Ipenen dhyHKINM Ipu X — 0.

14

15

Jleknus 15. IlocnenoBarejibHOCTH.
IIpenen uncsaoBoit
nocjegosareabHocTu. [lpenen
bynkuun.

15.1. beckoHeyHO Maitble (QYHKITUU
(b.M.®D.).

15.2.0npenenenust © OCHOBHBIE
TEOPEMBI.

15.3. Cs3p Mexy GyHKLUEH, ee
MPEAEIOM B OECKOHEYHO MaJIoi
byHKUIMEH.

15.4. OcHOBHBIE TEOpPEMBI O Ipe-
Jenax.

15

ATT KP Ne3




16

Jleknus 16. IlocinenoBareJbLHOCTH.
penen uncsaoBoii
nociaenaosarenboctu. Ilpenen
(pynxuun.

16.1. IIpu3Haku cyuecTBOBaHUA
MIpEEIoB.

16.2. I1epBbIif 3amMeyaTenbHBIN Mpe-
Jell.

16.3. Bropoii 3aMedaTenbHbIN penen.

16.4. DkBUBaJICHTHBIE OECKOHEYHO
MaJble QyHKINH.

16.5. CpaBHeHHE OECKOHEUHO MaJIbIX
GyHKIUH.

16.6. DxBUBaJICHTHBIE OECKOHEYHO
MaJible ¥ OCHOBHBIC TEOPEMBI O HUX.
16.7. IlpumeHeHne SKBUBAJICHTHBIX
0ECKOHEUHO MaJIbIX (YHKITUH.

16

17

Jlekuusa 17. HemnpepbsIBHOCTD
GyHKINH.

17.1. HenpepsIBHOCTH QYHKITHIA B
TOYKE.

17.2. HenpepsiBHOCT QyHKITUI B
WHTEpBalle U Ha OTPE3Ke.

17.3. Touxu pa3pbiBa GYHKIIUU H UX
KJ1accuukanus.

17.4. CpoiicTBa GyHKITUH, HEpe-
PBIBHBIX Ha OTPE3KeE.

17

HToro:

17YH

34

17

39

3auer




4.2. Cooepotcanue oucyunnunsl 3a 2 cemecmp

Paszoen 5. Beedenue ¢ mamema- 2 1 2 2
muueckuil ananu3s (npoododicenue).
Jleknus 1. IlpousBoanas.

1.1. 3amaym, npuUBOAAIIKE K TOHSI-THIO
IIPOU3BOIHOM.

1.2. Omnpenenenue Npou3BOIHON; ee
MEXAHUYECKUI U T€OMETPUUYECKUI
CMBICI. YpaBHEHHUE KacaTelnbHON U
HOpMAa-JI1 K KpHUBOM.

1.3. CBs13p M@Ky HEMPEPHIBHO-CTHIO
U qudPepeHIIPYyEMOCThI0 DYHKITUY.
1.4. IIpousBoaHAast CyMMBI, pa3HOC-TH,
MPOU3BENICHNS U YACTHOTO (DYHKITHH.
1.5. IlponsBoaHas CIIOKHON U
o0paTHO# PyHKITHH.

Jlexuus 2. IpousBoaHas. 2 2 2 2 2
2.1. Ilpon3BogHBIE OCHOBHBIX 3JI€-
MEHTAPHBIX (QYHKIHA.

2.2. T'unepbonuueckue HYHKIUN U UX
MIPOU3BOJIHEIE.

2.3. Tabnuiia MpON3BOIHBIX.

2.4. NuddepeHnpoBaHre HESIB-HBIX U
apaMeTpHUYECKH 3aJaHHBIX (YHKIIHIA.
2.5. OyHKIMA, 3aJaHHAS TTapaMeT-
PHUECKH.

Jlexuus 3. IIpousBoaHasi. 2 3 2 3
3.1. Jlorapupmuyeckoe muddepeH-
IUPOBAHUE.

3.2. IIpou3BOAHBIC BBICIINX OPSI-
KOB.

3.3. MexaHHYECKHI CMBICI IIPOH3-
BOJIHOI BTOPOTO MOpPsIKa.

3.4. [Tpon3BOHBIC BHICIIUX MOPSII-KOB
oT (yHKIIH, 3aJTAHHBIX Tapa-
METPHUYCCKH.

3.5. Iuddepennman hyHKIIIA.
I'eomerpudeckuii cmbica nuddepe-
Hiana GyHknud. OCHOBHBIC TEOPEMBI
o muddepeHnuanax.

Tabnmuna mud depenuanos.

3.6. [Ipumenenue muddepenimana K
MPUOJIMKEHHBIM BBIYHCIICHHSIM.

3.7. Inddepennmans BRICIINX
MOPSIJTKOB.

Jlexkuns 4. IIpousBogHasi. 2 4 2 2 2
4.1. UccnenoBanue HyHKITHH TPU
MTOMOIIIY MTPOU3BO/IHBIX.

4.2. HekoTopsle TEOPEMBI O

TG hepeHIupyeMbIX QYHKITUIX.
4.3. [IpaBuno Jlonurans.

Jleknus 5. IlpousBognasi. 2 5 2 2 ATT KP Ne4
5.1. Bo3pacranue u yObiBaHue




byHKUIUH.

5.2. MakcuMyM 1 MUHUMYM (DyHK-
UH.

5.3. HauGonpliee 1 HauMeHbIIee
3Ha4YeHUs! QYHKIMH Ha OTPE3Ke.

5.4. BeimykiocTs rpaduka GyHKIUH.
Touku neperuoa.

Jlekuus 6. IIpousBognas.

6.1. AcumnToThl rpaduka GyHK-IHN.
6.2. Obmas cxema uccieqoBaHus
(YHKUIWHU 1 IOCTPOSHHS TpaduKa.
6.3. ®opmyna Teitnopa.

6.4. ®opmyna Teitnopa st MHO-
ro4JIcHa.

6.5. @opmymna Teitnopa mist mpons-
BOJILHON (DYHKITHH.

Pazoen 6. Komnaexcrnole uucha.
Jeknus 7. KoMmmiekcHble ynciia.
7.1. TlousiTHS M TIpEACTaBICHUS
KOMILJIEKCHBIX YHCEJI.

7.2. T'eomerprueckoe H300pakeHue
KOMILJIEKCHBIX YHCEJI.

7.3. ®opMBI 3aITUCH KOMITIIEKCHBIX
qucen. JleWMcTBUsS HaJ KOMILICKC-
HBIMH YHCIIAMH.

Pazoen 7. Heonpedenennbwii
UHmezpal.

Jleknusi 8. HeonpeneneHHblii
HHTerpa.

8.1.IToHsITHE HEOMPEICTICHHOT O
WHTErpana.

8.2. CBoiicTBa HEONPEACTCHHOTO
WHTErpana.

8.3. Tabmnwia OCHOBHBIX HEOIpee-
JICHHBIX WHTETPAJIOB.

Jlexnust 9. MeToabl HHTErPUPO-
BaHMsI.

9.1. Meroapl HENOCPEACTBEHHOT O
HWHTETPUPOBAHUSL.

9.2. Meroa MHTErpupOBaHHUs MOA-
CTaHOBKOM (3aMeHOH TIepeMeHHOM ).
9.3. Meroa UHTErpupOBaHUs 110
YacTsIM.

10

Jleknusi 10. MeTtoabl HHTErPUPO-
BaHUSL.

10.1. IlonsiTHE O paIlMOHATBHBIX
¢bynkuusax. MaTerpupoBanne
panMOHATIBHBIX (QYHKIIHHA.

10.2. JIpobHO-parmonanbHast PyHKIUS
(MeTo HeonpeaeIeHHBIX

ko3 uimenTos).

10

ATT KP Ne5

11

Jleknus 11. Metoabl HHTErpUpoO-
BaHMSI.
11.1. MaTErpHpOoBaHre NpocTel-mux

11




palMoHaIBHBIX APOOEH.

11.2. aTerprpoBanue pammo-
HaJBHBIX JpoOeii.

11.3. aTerprpoBanme TpUroHo-
METPHUYECKUX (QYHKIUH.

11.4. YauBepcanpHas TPUTOHO-
MeTpHYecKasl MOJCTaHOBKa

11.5. Unrerpans Tuna [ sin™ x x
cos™ x dx.

11.6. Micnonp3oBaHKEe TPUTOHO-
METPHYECKHX MpeoOpa3oBaHuil.

12

Jlekuus 12. MeToabl HHTErpupo-
BaHMSI.

12.1. WHTerpupoBaHue Uppamu-
OHAJBHBIX QYHKIIHH.

12.2. IipobHo-nHHEelHas nojicTa-
HOBKa.

12.3. UnTerpupoBanune quddepen-
IIHAJIBHOr0 OMHOMA.

12.4. «bepymmecs» 1 «HEOEpyIIU-
€Cs1» WHTETPaJIbI.

12

13

Pazoen 8. Onpedenennslit unmezpan.
Jlekuusa 13. OnpeneneHHbIH
HHTErpaJl.

13.1. Teomerpuyeckuii u puznvec-Kui
CMBICIT ONPE/ICTICHHOTO HHTEr-paJa.
13.2. ®opmyna HeroTona-JleitOHu-11a.
13.3. OcHOBHBIE CBOWCTBA OIpee-
JICHHOT'0 UHTErpaa.

14.4. VlaTerpupoBaHue MOACTa-HOBKOU
(3aMeHOi TIepeMEHHOM ).

14.5. lHTerpupOBaHUE 1O YaCTSIM.

13

14

Jexmusi 14. OnpeneneHHbIi
HHTerpal.

14.1. HecoOcTBEHHBIC HHTETPAITHI.
14.2. Uurerpai ¢ 6eCKOHSUYHBIM
MPOMEXYTKOM HHTETPHUPOBAHUS
(HecoOcTBeHHBIN HHTErpa | pona).
14. 3. Hurerpai ot pa3pblBHOK
(hyHKIIH (HECOOCTBEHHBIN WHTET-Pall
Il poma).

14

15

Jlexkuus 15. OnpeneneHHblii
HHTErpa.

15.1. 'eomerpuueckue u pu3nIec-Kue
TIPIIIOXKEHUS OMPENEeIIEHHOT O
WHTErpana.

15.3. Beruucnenue miomaaei miocKux
uryp.

15.4. BeruuciieHue JUIMHEI TIyTH
IJIOCKOW KPUBOM.

15
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16

Jleknus 16. OnpeneneHHBIH
HHTerpa.

16.1. Breruucienue o0beMa Tema.
16.2. Beruncnenue miIomamam mo-
BEPXHOCTHU BpaIlCHUS.

16.3. MexaHn4deckue NpuioKeHns
OTIPEACIIEHHOr0 UHTErpana.

16




17

HHTerpa.

17.1. TlpuOnu>keHHOE BHIYMCICHHE
OIpEIeTICHHOT0 MHTErpaa.

17.2. ®opmyna npsIMOYTOJIbHUKOB.
17.3. ®opmyna Tpamnenui.

17.4. ®opmyna napabon (Cumii-coHa).

Jleknusa 17. OnpeneneHHBIH 2

17

Hroro:

17YH

34

17

39

JK3aMeH.
1 3ET-36uac.

4.3. Cooepacanue oucuyunaunol 3a 3 cemecmp

m\n

Pa3nes aMcHMIIMHBI M TeMa JeKIHHA

CemecTtp

Henenst ceMecTpa

padoTy CTYAEHTOB U

Buasbi yueOHoii
padoThI, BKIKOYAs
CaMOCTOSAITEJbHYIO

TPYAOEMKOCTH (B
gacax)

DopMBbI TEKYLIET0
KOHTPOJIsA
yCIeBaeMoOCTH H
NPOMEKYTOYHOM
arTrecTalumn

JIK

113

JIP

Cp

Pazoen 9. Dynkyuu HeckoabKUX
nepemennvix (OHII).

Jlexknusi 1. OyHKIIUN HECKOJBKUX
nepeMeHHbIX.

1.1. OcHOBHBIC TIOHSITHS.

1.2. Ilpenen GpyHKIIM ABYX TIEpEeMEH-HBIX.
1.3. HenpepsIBHOCTH (DPYHKIIMH IBYX
TepeMEeHHBIX.

1.4. CgoticTBa yHKIHIA, HETTPEPHIB-HBIX B
3aMKHYTOH 00-J1acTH.

1.5. IlpouzBoansie 1 auddhepeHITaIb
(hyHKITHY HECKOIBKHUX TIepEMEHHBIX.

1.6. YacTHble MPOU3BOIHBIE MTEPBOTO
MOpSAAKA ¥ KX T€OMETPUIECKOE UCTOI-
KOBaHHUE.

1.7. YacTHBIE TPOU3BOHBIE BBICIIIHX
TTOPSIIKOB.

Jlexknusi 2. OyHKUUHN HECKOJIBKUX
nepeMeHHbIX.

2.1. lndbdepeHnmnpyeMoCcTh U MOTHBINA
muddepertuan QyHKIIH.

2.2. Ilpumenenue nomHoro mudde-
peHIHana K NpHOIMKEHHBIM BBIYHC-
JICHUSIM.

2.3. IuddepeHnmansl BRICIINX MOPSAI-KOB.
2.4. TTponsBoaHAas CIOXKHON (DYHKITHH.
[MonHas mpon3BoIHAS.

2.5. luBapranTHOCTH (hOPMBI TTOJI-HOT'O
mddepenuana.

2.6. Iuddepenunansl HEIBHON QyH-KIHH.

Jleknus 3. @yHKIUHN HECKOJBKUX




nepeMeHHbIX.

3.1. KacarenbHast MI0CKOCTh U HOP-MaJjb K
TTOBEPXHOCTH.

3.2. DkctpemyM (pyHKIMHU ABYX mepe-
MeHHBIX. OCHOBHEBIE TIOHSATHS.

3.3. HeoOxoquMeble 1 JOCTaTOYHBIE
YCIIOBHSI SKCTPEMyMa.

3.4. HanbomnsIiee 1 HanMEHbIIEe
3HAYCHMS (PYHKIUU B 3aMKHYTOH 00JIaCTH.

Pazoen 10. /lugpghepenuuanvuvie
ypasnenusn (J1Y).

Jlexkuus 4. ludpepenuuanbHbie
YPaBHEHHUSsI.

4.1.006mue cBeaeHus o quddepeH-
[UATBHBIX YPAaBHEHUSIX.

4.2. OCHOBHBIE ITIOHSTHS.

4.3. 3agauu, npuBosIue K audde-
PCHIIMAIILHBIM YPaBHEHHSIM.

4.4. luddepeHnmanbHbie ypaBHEHMSI
MIEPBOI0 TMOPSIIKA.

4.5, OcHOBHBIE TTOHSITHS.

4.6. YpaBHEHHS C Pa3AC/ISIONIUMHUCS
repeMeHHBIMHU.

4.7. OgHoponanble quddepeHu-anbHble
YpaBHEHHUSI.

Jexuus 5. Inddepenunansbubie
YPaBHEHHUS.

5.1. JIuneiinbie ypaBHeHUS. Y paBHEHHS S.
bepuymmu (Meron bepaymm, Meron
Jlarpamxa).

5.2. YpaBHeHus B mojHbIX qudde-
pennuanax. 5.3. Ypapuenus Jlarpanxka u
Kanepo.

ATT KP Ne7

Jexuus 6. Iuddepenunansbubie
YPaBHEHHUS.

6.1. JluddepeHnuanbHbie ypaBHEHUS
BBICIIINX TTOPSIIKOB.

6.2. OCHOBHBIE MTOHSATHSI.
6.3.YpaBHeHwHsI, JOMYCKAOIINE TOHH-
JKEHHE TIOpS KA.

6.4. Jluneiinbie qudQepeHrantbHbe
YpaBHEHHS BBICITUX MOPSIKOB.

Jlexknus 7. quddepeHuuaibHbie
ypPaBHEHHS.

7.1. Jluneiinsie onqHOpOaHBIE Y BTOpOTO
TOpSZIKA.

7.2. Jlunetinbie omHOpOoaHBIE 1Y

N — ro mopsIKka.

7.3. Unrerpuposanue 1Y BTOpOro
MOpPSIKA C TIOCTOSTHHBIMU K03 hurm-
eHTaMu

7.4. Unrerpuposanue JIOAY BTOpOro
MOPSIZIKA C TIOCTOSTHHBIMHU KO3 PHILIU-
EHTaMH.

7.5. Narerpuposanue JIOAY n-ro nopsiaka
C MOCTOSHHBIMHU KO3 (PH-LIHEHTaMH.




Jlekuus 8. Juddepennnanbubie
YPABHEHUSsI.

8.1. Jlunelinbie HEOAHOPOIHBIC
mudepennuanbabie ypasaenus (JIHY).
8.2. Crpykrypa obmero pemenus JIHIY
BTOPOT'O MOPSI/IKA.

8.3. Meron Bapuaiuu Mpou3BOJIbHBIX
MTOCTOSIHHBIX.

8.4. Uurerpuposanue JIHY BTOpOro
MOpsJIKa C MOCTOSITHHBIMU

KO3 (pUIIMSHTAMH U NPABON 4aCThIO
CTIEUAILHOTO BH/IA.

8.5. Murerpuposanune JIHAY n—ro
nopsiika (N>2) ¢ MOCTOSSHHBIMU

KO3 pUIIMESHTAMH U NPABON 4aCThIO
CTIEMAILHOTO BHJIA.

Jlekuus 9. Cucrembl Audpepennu-
aJbHBIX YPaBHEHMIi.

9.1. Cucremsl muddepeHnnanbHbIX
YpaBHEHUH.

9.2. OCHOBHBIE ITOHSTHSI.

9.3. HTerpupoBaHe HOPMaIbHbBIX
CHCTEM.

10

Jlekuus 10. Cucrems! tuddepen-
HHMAJBHBIX YPABHEHUI.

1.3. Cucremsl muHeiHBIX /1Y ¢ moc-
TOSTHHBIMH KO3 (QUITHECHTAMHU.

1.4. Permenne mpuMepoB.

10

ATT KP Neo§

11

Pazoen 11. /leotinvle u_mpoiinsle
UHMeZPanbl.

Jlexmusi 11. /IBoiiHble HHTErPaJbI.

11.1. [IBoiiHOit MHTETpA.

11.2. OCHOBHBIE TIOHATHUS K ONPEIe-ICHHU.
11.3. 'eomeTpuyecKuii ¥ PU3MUCCKHIA
CMBICIT JIBOMHOTO MHTErpaa.

11.4. CgoiicTBa IBOWHOTO HHTETpAIIA.
11.5. Beruucienvue ABOWHOTO MHTET-paja B
JICKAPTOBBIX KOOPJMHATAX.

11

12

Jlekuusi 12. J/IBoiiHbIe HHTETPAJIbI.
12.1. Beruucnenue qBOWHOTO HHTErpaia B
MOJSIPHBIX KOOPAMHATAX.

12.2. llpunoxeHuns JBOWHOTO WHTETpaa.

12

13

Jleknus 13. TpoiiHble HHTErpPaJIbL.
13.1. OcHOBHBIE CBOWCTBA.

13.2. BrluncieHue TpOHHOrO UHTEr-pajia
B JICKapPTOBBIX KOOPIMHATAX.

13.3. 3amena nepeMeHHBIX B TPOMHOM
uHTerpane. Beraucnenue TpoitHOro
WHTErpana B NAIMHAPUIECKUX U
cepruecKrX KOOpANHATAX.

13.4. HekoTopble nmpuiioKeHus! TPOIHOro
MHTErpaa.

13

14

Pazoen 12. Kpusoauneinvie u
HOGEPXHOCHIHbIE UHME2PAlbl
Jlekuus 14. KpuBonuneiinbie
HHTErpajibl.

14




14.1. KpuBonuneiHblii uHTErpat 1-ro
poza.

14.2. OcHOBHBIE TOHSATHSL.

14.3. Beruucnenre KpuBOJIHMHEHHOTO
uHTerpana 1-ro pona.

14.4. HekoTopble NPUIOKEHUST KPUBO-
JWHEHHOro HHTerpana 1-ro poxa.
14.5. KpuBonvHEHHBIA HHTErpai 2-ro
pona.

14.6. OCHOBHBIC TIOHATHSI.

14.7. Beruucnenve KpUBOJIHMHEHHOTO
HWHTErpaja 2-ro poja.

15

Jleknus 15. KpuBosanHeiinbie 3 15 2 2
HHTErpajibl.

2.3. ®opmyna Octporp. -I puna.

2.4. YcnoBus HE3aBUCUMOCTH KPHUBO-
JUHEHHOT0 HHTerpaia 2-ro poja oT MyTH
MHTETPUPOBAHHMSI.

2.5. HekoTopsle IpUIIOKEHNS KPUBO-
JMHEHHOTO MHTETpayia 2-To poaa.

ATT KP Ne9

16

Jlekuus 16. IToBepxHOCTHBIE 3 16 2 2 2
HHTErpaJibl.

16.1. OCHOBHBIE ITOHSTHSI.

16.2. BrlunciieHHE TOBEPXHOCTHOTO
uHTerpana 1-ro pona.

16.3. HekoTopbie IPHUIIOKEHHSI TIOBEP-
XHOCTHOTO MHTerpana 1-ro poxa.

16.4. TToBepXHOCTHBIM MUHTETPall 2-r0 poja
16.5.0cHOBHBIC TTOHATHS.

16.6. Beruncienre moBepXHOCTHOTO
HWHTErpaja 2-ro poja.

17

Jlexkuus 17. IloBepxHOCTHBIE 3 17 2 1 2
HHTErpajibl.

17.1. ®opmyna Octporpaackoro — ['aycca.
17.2. ®dopmyna Crokca.

17.3. HekoTopsle IPHIOKEHHS 110~
BEPXHOCTHOTO WHTErpaya 2-ro poja.

Hroro: 17 YH 34 17 |- 39

3auer

4.4, Cooepacanue oucuyuniunsl 3a 4 cemecmp

Pazoen 13. Qucnoevie paowl. 4 1 2 2
Jleknusi 1. YncsoBble psiabl.

1.1. OcHOBHBIE TOHSTHS.

1.2. Pan reoMeTpruyecKoil porpeccuu.
1.3. HeoOxoauMmpIii MpU3HAK CXOAN-MOCTH
YHICIIOBOTO psna. [ apMoHMYec-Kuii psi.
1.4. JlocTaTOYHBIE IPU3HAKU CXOAUMOC-TH
3HAKOMOCTOSIHHBIX PSI/IOB.

1.5. Ilpu3Haku cpaBHEHUS PSJIOB.

1.6. ITpuznak Janambepa.




Jlexnus 2. YncjioBble psibl.

2.1. PagukaneHbnii npusnak Komu.

2.2. larerpanbHblil npusHak Komm.
O060011IeHHBII TApMOHUYECKHIA PSII.
2.3. 3HaKouepenyoImecs U 3HAKO-
MepeMeHHBIE PSIbI.

2.4. 3nakouepenyromuecs psaasl. [lpusnax
JletibHunA.

2.5. OOmwMii JOCTaTOUHBIN MPU3HAK
CXOJMMOCTH 3HAKOIIEPEMEHHBIX Psi-/IOB.
2.6. AOcomoTHas U ycJIOBHAs CXO-
JMMOCTH YUCIIOBBIX psiioB. CBOHCTBa
a0COJFOTHO CXOJISIIUXCS PSIJIOB.

Pazoenld4. Cmenennvie psaool.
Jlexknus 3. CTeneHHble psiablL.

3.1. OyHKIMOHAIBHBIC PSIJIBI.

3.2. OCHOBHBIE OHSITHS.

3.3. CX0oIMMOCTh CTETICHHBIX PSJIOB.
3.4. Teopema H.AGess1.

3.5. aTepBalt U paanyc CXOIUMOCTH
CTEIEHHOTO psifa.

3.6. CBoiicTBa CTEIIEHHBIX PSIOB.

Jleknusi 4. CteneHHble PsAbL

4.1. PaznoxxeHne GyHKIUI B CTElICHHBIE
PAIBL.

4.2. Psanpr Tetinopa u Maxkiopena.

4.3. PaznokeHne HEKOTOPBIX dJIEMEH-
TapHbIX pyHkImii B psag Teiinopa
(Maxsopena).

Jlexkmusi 5. CteneHHble PsAbL

5.1. HekoTopbie IpUI0kKEHHUS CTETEH-HBIX
PAIOB.

5.2. IlpubmkeHHOE BBIYHCIICHHE 3HA-
YeHn! (QYHKITUH.

5.3. IlpubmkeHHOE BEIYUCIICHUE OII-
penerIeHHbIX HHTETPAJIOB.

5.3. IlpubmmkeHHoe pemeHue nud-
YpaBHEHUM.

ATT KP NelO

Pazoen 15. Paovt @ypve. Humezpan
Dypoe.

Jlekuus 6. Paabl ®ypoe.

6.1. ITepuonnueckue Gpyuknuu. [lepu-
OZIMYECKHE MPOLIECCHI.

6.2. Tpuronomerpuueckuii psag Oypse.
6.3. Paznoxxenue B psig Oypoe 2w —
MEPUOUUECKUX (PYHKIIHH.

6.4. Teopema upuxie.

Jleknus 7. Paabsl ®ypobe.

7.2. Paznoxenue B psig Oypbe yeT-HbIX U
HEYETHBIX (YHKIIHA.

7.3. Paznoxenue B psg Oypbe QyHK-1IUH
MIPOU3BOJIBHOTO TIEPHO/AA.

7.4. IlpencraBienue HeEpUOAN-YECKON
¢ynkuuu psigom Dypre.

7.5. KommekcHasi popma psina Pypee.

Jleknusa 8. Unterpan ®ypse. OcHOBHbBIE
CBOWCTBA U MPUJIOKEHHE.




Pa3zden 16. Inemenmul meopuu nons
Jlexknus 9. DjieMeHTBHI TEOPHH MOJISL.
9.1. OcHOBHEBIE TOHATHSI TEOPUH TOJS.
9.2. CxansgpHoe moie.

9.3. [1oBepXHOCTH M IMHUHU YPOBHSI.
9.4. IIpon3BoaHast IO HANIPABIIECHUIO.
9.5. I'paguieHT CKaIsIpHOTO MOJS U €ro
CBOIMCTBA.

10

Jleknusi 10. DJjieMeHTBHI TEOPUM MOJISL.
10.1.BekropHoe morte.

10.2. BexTopHbI€ JIMHUU TOJSL.

10.3. IToTok mons.

10.4. IuBeprennust moist. Gopmyna
Octporpajckoro- ["aycca.

10
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11

Jleknus 11. DneMeHTHI TEOPUH TOJIS.
11.1. Hupkynsius moms.

11.2. Porop monsa. ®opmyna CTokca.
11.3. Onepatop "'ammibToHa.

11.4. Bexropuble quddepeHiuanb-Hole
orepanuu 1-ro mopsjaka.

11

12

Jlexknusi 12. JaeMeHTHI TEOPUH TOJIS.
12.1. Bexropublie quddepeHiuanb-Hole
orepamyu 2-ro mopsiaKa.

12.2. HekoTopbie CBOMCTBA OCHOBHBIX
KJIACCOB BEKTOPHBIX TOJIEH.

12.2.1. ConenonnanpHOE MoJIE.

12.2.2. [loreHnnanpHOE TIOTIE.

12.2.3. T"'apMOHHYECKOE TTOJIE.

12

13

Pazoen 17. Inemenmvl meopuu pynxkuuu
KomniekcHozo nepemennozo (TOKII).
Jlexmus 13. OYHKIMU KOMILIEKC-HOTO
nepeMeHHOro.

13.1. OcHOBHBIE TTOHATHS.

13.2. IIpexen u HEMIPEPHIBHOCTH (DYHK-TTUU
KOMITJIEKCHOT'O TIEPEMEHHOTO.

13.3. OcHOBHBIE A5IeMeHTapHbIE (YHK-ITHH
KOMITJIEKCHOT'O TIEPpEMEHHOTO.

13

14

Jlekuus 14. @yHKIMN KOMILTEKC-HOT0
1epeMeHHOro.

14.1. Iuddepenunansapie QyHKINN
KOMIIJICKCHOT'O IIEPEMEHHOr0. Y CIIOBUS
Oiinepa-/lamambepa.

14.2. Anamtiaeckas ¢pyakums. dud-
(hepentuan.

14.3. T'eoMeTprUUECKUI CMBICT MOIYJISL U
aprymenTa npousBogHoi. [Tonsitue o
KOH(GOPMHOM 0TOOpaKEeHHUH.

14

15

Jleknus 15. @yHKIMU KOMILIEKC-HOTO
1epeMeHHOro.

15.1. MaTerpupoBanne QyHKIIUN KOMII-
JIEKCHOT'O MIEPEMEHHOT .

15.2. Onpenenenue, CBONCTBA U NpaBU-JIa
BBIUMCIICHUS UHTErpaa.

15.3. Teopema Komm. IlepBooOpaznas u
HeolpeneneHHbli narerpain. ®opmyna
Herotona-Jleitbuuna.

15
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16 | Jlekuus 16. ®yHKIMH KOMIJIEKC-HOTO 4 16 |2 2 2
nepeMeHHOro.
16.1. UnTerpan Komm. MuTerpansnas
¢dopmyna Komm.
16.2. Psiapl B KOMIUIEKCHOM MJIOCKOCTH.
16.3. Yucnossle psabl.
17 | Jekuus 17. ®yHKIMH KOMIJIEKC-HOTO 4 17 2 1 2
nepeMeHHOro.
17.1 CreneHHble psAabL.
17.2. Psan Teitnopa.
17.3. Hynu ananutryeckoil GyHKINU.
17.4. Psin Jlopana.
17.5. Knaccuduxkaimst ocoobix Touek. CBsi3b
MEKIY HYJIEM U TOITICOM (DYHKIIUH.
HToro: 4 17 |34 |17 39 JK3aMeH
1 3ET-36uac.
4.5. Codeporicanue npakmuueckux pabom
Nen/m HaumeHoBaHMe MPAKTHYECKOT0 3AHATHSA Koua-Bo Pexomenayemast
4acoB JuTepaTypa
1 2 3 4
1 Martpuiisl ¥ JSUCTBYS HaJl HUIMH 1 1,3,4,5,6,7,11-14
2 Ompenenutenu. Pa3noxxeHne onpenenuTens mo 2 1,3,45,6,7,11-14
9JIEMEHTaM CTPOKH.
3 Panr matpuibl. OOpaTHast MaTPHIIA. 1 1,3,45,6,7,11-14
4 PerieHue cucteM JIMHEHHBIX YPaBHEHUH pa3HbIMU | 2 1,3,45,6,7,11-14
METOJIaMHU.
5 BexkTops! u nefictBus Han HUMU. CKaJISIpHOE 1 1,3-5,11-14
MIPOM3BEJICHHE BEKTOPOB.
6 BekropHoe npousBeneHue BekTopos. CMerrannoe | 2 1,3-5,11-14
MIPOM3BEJICHHE BEKTOPOB.
7 Meron koopaunar. ITpeoOpasoBanue cucTeM 2 1,3-5,11-14
koopauHart. [Ipsamas TMHUSA Ha TIIIOCKOCTH. YTOJ
MKy IPSMBIMA. PaccTosiHIE OT TOYKH A0
MPSIMOM.
KoutpoabHas padora Nel
8 KpuBbie BTOpOro mopsiika, ux KaHOHHYECKHE 2 1,3-5,11-14
YpaBHEHUSI.
9 [ImockocTh 1 TIpsiMast B TPOCTPAHCTBE. 1 1,3-5,11-14
Paccrosinue oT TOYKH 10 IIIOCKOCTH. YTOJ MEXIY
HUMU.
10 [MocnenoBarensHocTy. [Ipeaen ancnoBoit 1 1,3-5, 11-14
MTOCTIEIOBATENFHOCTH.
11 [Ipenen n HenpepbBHOCTH PyHKIUU. Todkm 2 1,3-5,11-14
paspsiBa. GOpMyITEI 3aMedaTENbHBIX TPEIEIOB.
KonTtpoabnas padora Ne2.
12 [IpousBoxHas pyHKIMH. 2 1,3,4,5,6,7,11-14
13 Tabnuanoe auddepeHIpoBaHuE. 2 1-4,7-9
Juddepennman GyHKIMH 1 €ro TPUMEHEHHE.
[IpaBwiia Jlonurans.
14 UccnenoBanne QpyHKIMK HA SKCTPEMYM. 2 1-4,7-9
HawnGonpiiee u HanMeHblIliee 3HAUYSHNS PYHKIINU.
HUccnenoBanne GyHKIMH HA BBITYKJIOCTD U
BOTHYTOCTh. Haxox/IeHHue aCUMIITOT.
15 [octpoenue rpaduka pyHKIMM O OOLIEH cxeme. | 2 1-4,7-9




KonTpoabnas padora Ne3

16

KomiiekcHele uncia u I[efICTBI/Iﬂ HaJ HUMHA

1-4,7-9

17

Heonpenenennsiit uarerpan. Tabnudanoe
WHTEIPUPOBAHUE

1-4,7-9

18

Merozap! HTHTErpUPOBAHUS: 3aM€EHa TEPEMEHHON U
HWHTErpUPOBAHHE IO YACTSM.

1-4,7-9

19

HHTerpupoBanue NpaBUIbHBIX PALMOHAIBHBIX
npobeit

1-4,7-9

20

HHTterpupoBanue TPUTOHOMETPUYECKUX U
HWppanHoHaNbHBIX QyHKIMHA. OnpeaeneHHbIe
HUHTCrpaJibl. Brraucnenue OIpeACICHHBIX
uHTerpanos mno gopmyne Hetorona-JIeiiOHumA.
MeTo/1bl UHTETPUPOBAHMSL.

1-4,7-9

21

HecobcTBennbie naTErpaiisl. [Ipunoxenus
ONPEACIICHHBIX UHTETPAIOB: BEIYUCIICHUEC
IUIOMIaJIeH, JUIMH IyT U 00BEMOB.
KonTtpoasnas padora Ned.

1-4, 8-9

22

@DYHKIMU HECKOJIBKUX ITIEPEMEHHBIX.
[IpousBoaHbIe HYHKIIMU HECKOIBKHX
nepeMeHHBIX. [Ipor3BOIHbIC CIIOKHON (QYHKITHHL.

2-4,7-9

23

DKCTpeMyM (YHKITUHA HECKOJIBKUX TTepEMEHHBIX.
Y CII0BHBIN AKCTPEMYM.
KonTpoabhasa padora NeS.

1,3,4,5,6,7,11-14

24

Brruucnenve IBOMHBIX WHTErpajoB. 3ajadd H
TIPUMEPBI.

1,3,4,5,6,7,11-14

25

TpoiiHble UHTErpaIbL.
Briuncnenue TpoitHbIX UHTETPaJoB.
KoutpoabHas padora Ne6.

8,10,12

26

Briunciienne KpuBOIMHENHBIX HHTETPAJIOB
1-ro u 2-ro pona.

®opmyna Pumana-I"puna.

IIpunoxeHus: KPUBOJIMHEHHBIX HHTETPAJIOB.

8,10,12

27

BrruncnieHre MoBEpXHOCTHOT'O MHTErpasia
2-10 poja.
KoutpoabHasi pabora Ne7.

8,10,12

28

OO6b1kHOBeHHBIE MU DhepeHITnaTbHbIE YPABHEHUS.
JudypaBHeHHS ¢ pa3AeNIIONIIMHU TIepEMEHHBIMH.
JIuneiiHble OIHOPOJHBIE YPABHEHUSI.
JudypaBHenns 2-ro nopsaka

8,10

29

HudypaBHeHus1, He pa3pelieHHbIE OTHOCUTEIBHO
MPOU3BOTHOMN

8,10

30

JluneliHble HEOTHOPOHBIE MU ypaBHEHUS 2-
TIOpsIIKa C TIOCTOSTHHBIMU KO3 (pummeHTamu.
Cucremsl 1udypaBHEHUH.

8,10

31

YucnoBbie pAAbL. PSI,Z[BI C ITOJIOKUTCIIbHBIMHA
HJICHAMM.

1-4,7-9

32

3HakonepeMeHHbIe psiibl. OYHKIHOHAIBHBIE
pansl. Crenennble panasl. Psasl Teitnopa.
KonTtpoabhas padora Ne8.

1-4,7-9

33

HeKOTOpBIC IIPUIIOXKCHUS CTCIICHHBIX psAA0B

1-4,7-9

38

Psnp1 @ypre. Paznoxenue B psg Oypee
MEPUOJNUECKUX (PYHKIHH.

34

Pasnoxenue B psag @ypwe 27 - IEPUOANYECKUX
¢ynkuuii. Teopema dupuxie.

1-4,

35

Pasnoxenue B psan @ypbe 4eTHBIX U HEYETHBIX
GbyHKUHMI.




36 [Ipencrasnenne Henmepruoau4IecKoi QyHKINN 2 1-4
psaoMm Dypse
37 OneMeHThl TeopuH nous. CkalspHoe mose. 1 1-4
[IpousBoaHas no HampaBneHuto. [ paareHt
CKJIIPHOTO TIOJISI M €TO CBOWCTBA.
38 Bexropnoe nmone. Bekropusle nuauu monst. [Torok | 2 1-4
nonst. @opmyna Octporpaackoro —
l'aycca.KontposbHas padora Ne9.
39 Hupkynsius nons. Porop nois. @opmyna 1 1-4
Crokca.
40 Onepatop ["'amunbrona. BekropHbie 2 1-4
mddepeHuanbHbIe onepanuu 1-ro u 2 — ro
nopsaxoB. KontposbsHas padora Nel(
41 @DYHKIUU KOMIUIEKCHOT'O IIEPEMEHHOTO. 1 1-4,7-9
[penen u HenpepbIBHOCT PyHKIIMK
KOMITJIEKCHOTO TtepeMeHHOro. OCHOBHBIE
JJIeMeHTapHbIe PYHKIIMH KOMITJIEKCHOTO
MepEMEHHOT 0.
42 HuddepennpoBanue GyHKINN KOMIUIEKCHOTO 2 1-4,10
nepeMerHoro. Y ciaoBus Jitnepa-/larambepa.
KonTtpoabhas padora Nell
43 Psaapl B KOMIUIEKCHON TUIOCKOCTH. UKCIOBBIE 1 1-4,7-9
psiibl. CTerneHHbIe PSIbL
44 Hynu ananmutudeckot pyukiuu. Ps Jlopana. 1 1-4, 6, 7-9, 11
KonTpoabhas padora Nel2
Hroro: 68
4.6. Temamuxa onsa camocmoamenabHoll padomovl CMy0eHm0o8
Nen/m TeMaTuKa 10 cOePKAHUIO Koua-Bo Pexomennyemas DopMbI
AU CUMILIMHBI, BbIIeJICHHAS JJIs1 4acoB JuTeparypa KkoHTpoJs1 CPC
CaMOCTOSATEJbHOI0 H3YYeHHUs
1. Paznea 1. JIuHeiiHasi 1 BeKTOpHAs 14 1-4 Hoxman.
anreopa. Pedepar.
KontponsHas
pabora.
2. Pa3zgen 2. AHanuTH4YecKast 10 1-4,7 TectupoBanue.
reoMeTpusi Ha IJIOCKOCTH Hoxman.
KouTponrsnas
paborTa.
3. Pa3nen 3. AnanuTu4yeckas 14 1-4,7 KonTponeHas
reoMeTpusi B IPOCTPAHCTBE pabora.
IHoaroroBka k
3ayery.
Hmozo 3a 1-it cemecmp: 38
4. Pasznen 4. Beenenue B 8 1-4 Joxma.
MaTeMAaTH4YeCKUl aHaJIN3. Pedepar.
Koutponrsnas
paborTa.
5. Paznen 5. HeonpeneneHHbIit 10 1-5 Hoxman.
HHTErpal. Pedepar.
KonTponpHas
pabora.
6. Pa3nen 6. Onpenenennplii uarerpan | 10 1-5 Hoxmnan.
Pedepar.
KonTponpHas




paborTa.

7. Paznen 7. DyHKIUN HeCKOJIBKHAX 10 1-4, 10 Joxma.
nepemenHbIx (OHII). Pedepar.
KontponpHas
paborta.
IloaroroBka k
IK3aMeHy.
Hmozo 3a 2-it cemecmp: 38
8 Paznen 8. UuTerpanbHoe 12 1-4, 8-10 Joxman.
HCYHMCIeHuEe (PYHKIIHH HECKOJIBKUX Pedepar.
nepemensbix ®HII. KontponpsHas
paborTa.
9 Paznen 9. Inddepennunansubie 12 8-10 JHoxma.
ypaBHenus (J1Y). Pedepar.
KontponpsHas
paborta.

10 Paznen 10. UncaoBbie psigbl. 16 1-5 Pedepar.
KontponsHas
pabora.
IloaroroBka k
3a4ery.

Hmozo 3a 3-ii cemecmp: 40
11 Paznen 13-14. UncaoBble psiabl. 16 1-5 Pedepar.
CreneHHble psAbL KoHnTponbHas
pabora.

12 Paznen 15. Psaabt @ypoe. Muterpan | 12 1-5 Pedepar.

Dypne. KoHTponbsHas
pabora.

13 Pazgen 16. DiiemeHThI Teopuu moas | 12 11-14 Pedepar.
KontponsHas
pabora.
IoaroroBka k
IK3aMeHy

Hmoczo 3a 4-it cemecmp: 40

Bcezo uacoes:

156




JeKIUOHHBIX 36 4acoB, mpakTuuecknx 16 uaca,

CTpykTypa M colep:kanue JUCHUILIMHBI «MaTeMaTHKa» 10 3204HOI (hopme 00yUeHUs
OO0mast TpyI0eMKOCTh JUCIUILUIMHBI cocTaBisier 12 3adyeTHble enmHUNBbI —432 yaca, B TOM YHCIE —

3a4eT; IK3aMCEH

4.4,Cooeprcanue oucyunaunst 3a 1 kypc

CPC 354 uyacoB, ¢opma oru€rHoctu: 1,2 Kypchl —

m\n

Pa3nes nUCIUIIMHLI M TeMa JeKIHHU

Kypc

Buasbi yueOHoit
pabdoThI, BKIKOYAs
CaMOCTOSITEJLHYIO

padoTy CTYIEHTOB U
TPYAOEMKOCTH (B
gacax)

JK [ II3 |JI | CP
P

Dopmbl
TeKyI1lero
KOHTPOJIS

ycrneBaeMocTH
)i
TMPOMEKYTOYHO
i aTTecTanuu

Pazoen 1. «/JIuneunas u eexkmopnas anzeopay.
Jlexknus 1. MaTpuusbl.

1.1. OcHOBHBIE TOHSITHSL.

1.2. JleticTBus Ha/T MAaTpPHUIIAMH.

1.3. Onpenenuresn.

1.4. OCHOBHBIE OHSTHSL.

1.5. CBoiicTBa onpenenuTemnei.

Jleknus 2. MaTpuubl.

2.1. HeBbIpO>K I€HHBIE MATPHUIIHL.

2.2. OCHOBHBIE TIOHSTHS.

2.3. OOpartHas maTpuIa.

2.4. PaHT MaTpHITHL.

2.5. CucremMbl JIMHEHHBIX YPaBHEHHIA.

2.6. OCHOBHBIC TTOHSTHS.

2.7. Pemenne cucTeM JTMHEHHBIX ypaBHEHUH.
Teopema Kponekepa-Kanennu.

Jlexknust 3. CucreMbl JIMHEHHBIX YPaBHEHUIA.
3.1. PerieHre HEBBIPOXKACHHBIX JIMHEHHBIX CHCTEM.
®opmyinel Kpamepa.

3.2. Pemmenne cucTeM JIMHEHHBIX YpaBHEHUH
meroaoM ["aycca.

3.3. Cuctembl TMHEHHBIX OJHOPOAHBIX YPABHEHUH.

Jlexnust 4. BekTopsl.

4.1. OcHOBHBIE TIOHATHSI.

4.2. JIuneliHble onepauuy Haj

BEKTOPaMH.

4.3. IIpoekuus BEKTOpa Ha OCh.

4.4. Pa3noxxeHne BEKTOpa M0 OpTaM KOOPIUHATHBIX
oceil. Monynb BekTopa. Hampasmsromue kocu-
HYCBI.

4.5. [lelicTBUs HaJ BEKTOpaMHu, 3aJaHHBIMU
MPOCKUHSAMHU.

Jleknus 5. BekTopsbl.

5.1. CxansipHO€ IpOU3BEAECHUE BEK-TOPOB U €r0
CBOMCTBA.

5.2. CBolicTBa CKaJIIPHOTO IPOU3-BENECHUS.

5.3. BeIpaskeHue CKalIsipHOro MPOU3BEACHUS Yepes3
KOOpAWHATEI.

5.4. Hexotopble NpuiIoKeHUs CKaISPHOTO
[IPOU3BEJCHHSL.

Jleknus 6. BexTopsl.
6.1. BekTropHOe npou3BeaeHNE BEKTOPOB U €r0
CBOWCTBA.




6.2. BeipaskeHne BEKTOpPHOT'O TIPOU3BECHNUS Yepe3
KOOPJMHATHI.

6.3. Hexotopsle npuioKeHus BEKTOPHOTO
MIPOU3BENICHHUS.

6.4. CMmenaHHOe MPOU3BEIEHUE BEKTOPOB.

6.5. CBolicTBa CMEUIAHHOTO MPOU3BEIECHUS

BEKTOPOB.
6.6. HexoTopsie MPUIIOKEHHS CMEIIAHHOTO
MIPOU3BEIICHHSI.

7 Pa3zoen 2. Ananumuueckan zeomempus Ha
na0CKOCHIU.

Jleknus 7. CucTeMa KOOPAMHAT HA TJIOCKOCTH.
7.1. OCHOBHBIE MOHSTHSI.

7.2. OCHOBHBIC IPIIOKEHHSI METOa KOOPAUHAT Ha
IIJIOCKOCTH.

7.3. IIpeoOpaszoBaHue CUCTEMBI KOOPIUHAT.

7.4. JluauM Ha TIIIOCKOCTH.

7.5. OCHOBHBIC TIOHSITHSI.

8 Jleknus 8. CucreMa KOOPAHHAT HA TJIOCKOCTH.
8.1. JIuauM BTOPOrO MOpPSI/IKA HA TIIOCKOCTH.

8.2. OCHOBHBIE ITOHSTHSI.
8.3. OKpYyXHOCTb.
8.5. Dmwric.

9 Jexknus 9. CucreMa KOOPAHHAT HA TJIOCKOCTH.

9.1. l'uniepOona.
9.2. ITapabomna.
9.3. Obmmee ypaBHEHHE JTUHUH BTOPOTO IMOPSIKA.

10 Pazoen 3. Ananumuyeckan ceomempus 6
npocmpancmee
Jlexmus 10. YpaBHeHUs1 JIMHUHA U MOBEPXHOCTEl
B NIPOCTPaHCTBe.

10.1. OcHOBHBIE TIOHATHS.
10.2. YpaBHEHHUS IIIOCKOCTH B ITPOCTPAHCTRBE.
10.3. ITnockocts. OCHOBHBIE 3a7a4H.

11 Jlekuus 11. YpaBHeHHsl JIHHHUI U OBEPXHOCTEMH
B NIPOCTPaHCTBe.

11.1. YpaBHeHue NpsIMOii B IPOCTPAHCTBE.
11.2. Ilpsimast muaus B ipocTpancTBe. OCHOBHEBIE
3a/1a9m.

11.3. TIpsamast 1 IOCKOCTh B POCTPAHCTBE.
OCHOBHBIE 3a/1a4H.

11.4. IluimHapryecKue NOBEPXHOCTH.

12 Jlekuus 12. YpaBHeHusi JIMHUN U NOBEPXHOCTE#

B NIPOCTPAHCTBe.

12.1. IloBepXHOCTH BpallleHHUSI.

12.2. KaHoHN4€eCKHE TOBEPXHOCTH.

12.3. KaHoHNYECKHE YPaBHEHUS IOBEPXHOCTEN
BTOPOTO MOPSIKA (IUTAIICOU]T, OTHOIOIOCHBIN
TUTIEpOOIION I, ABYXITOJIOCHBIN TUIIEPOOIIONT,
AIUTUNTHYECKU I TTapaboIon 1, THITePOOTNIeCKAN
rapa0boJon], KOHyC BTOPOTO MOPSIIKA).

13 Pazoen 4. Beeoenue ¢ mamema-muueckuii

amaus.

Jlexknus 13. MHo:xxkecTBa. DyHKIHA.
13.1YucnoBeie MHOXKECTBA. MHOXKECTBO
JICUCTBUTEIbHBIX YHCEIL.

13.2. YucnoBsle NpoMeXyTKH. OKPECTHOCTh TOUYKH.




13.3. OynkIms.

13.4. Tlonarue QyHKIMU.

13.5. Yucnossle pynkuuu. ['paduk GyHKINH.
Crioco0bI 3aanust (QYHKITHIA.

13.6. OcHOBHBIC XapaKTEPUCTUKN (YHKITUH.
13.7. O6patHas QpyHKIUS.

13.8. CnoxHast pyHKITUS.

13.9. OcHoBHBIE 37IeMeHTapHbIe QYHKIUU U UX
rpaduKH.

14

Jlexknus 14. IlocaenoBareanHoctu. Ilpenen
4K cI0BOH nocaenopareasoctu. [penen
pyskuun.

14.1. IIpeaen 4ncIOBOI MOCIEAOBATENBFHOCTH.
14.2. Tlpegen MOHOTOHHOM OrpaHUYCHHON
rociieoBaTenbHOCTH. Yuceno e. Hatypanbhbie
JorapuQMmBl.

14.3. Tlpenen GpyHkuuu.

14.4. Tlpenen QyHKIMH B TOYKE.

14.5. OmHOCTOPOHHHUE TIPEAETHI.

14.6.1Ipenen hyHKINH IpH X — 0.

15

Jlexknus 15. IocaenoBarenbHocTu. Ipenen
YK CcJ0BOI mociaenoBaTeabHocTu. [peaen
pynkuun.

15.1. Beckoneuno maibie pyakiuu (b.M.D.).
15.2.0npenenenrs 1 OCHOBHBIC TEOPEMBI.
15.3. CBs13b Mex Iy QyHKIUEH, ee IPeneioM U
OCCKOHEUHO MaJioi (hYHKITHEH.

15.4. OCHOBHBIE TEOPEMEI O TIpe-aemax.

16

Jlexknus 16. IMocaenoBarenbHocTH. Ipenen
4yHCI0BOI mociaenoBaTenboctT. llpenen
byHxumum.

16.1. Ilpu3Haku CymiecTBOBaHUS MIPENEIOB.
16.2. TlepBbIit 3aMevaTeIBHBIN TIpe-Ael.

16.3. Bropoii 3amedaTenbHBIA Mpened.

16.4. DxBUBaJICHTHBIE OECKOHEYHO MaJlble
(hyHKITIH.

16.5. CpaBHeHrE OECKOHEYHO MaJIbIX (PYHKITHTA.
16.6. DxBUBaIEHTHBIE OECKOHEYHO MAaJble U
OCHOBHBIE TEOPEMBI O HUX.

16.7. [IpuMmeHeHne YKBUBAJICHTHBIX OECKOHEYHO
MaJbIX QyHKITHH.

17

Jlekuus 17. HempepsIBHOCTD (DyHKITHI.

17.1. HenpepbIBHOCTH (PYHKIIUN B TOUKE.

17.2. HenpepsIBHOCT ()YHKIIHIA B MHTEPBAJIE U HA
OTpE3Ke.

17.3. Touku pa3psiBa (YHKIIHH U UX
KJIacCU(pUKAITHSL.

17.4. CpoiicTBa GyHKIIHUI1, HEMIpe-PhIBHBIX Ha
OTpE3KE.

18

Paszoen 5. Beedenue 6 mamema-muueckuil anaiu3
(npoooycernue).

Jleknus 1. IlpousBoanas.

1.1. 3amaun, npuBOAAILIKE K IOHSI-THIO
MIPOU3BOIHOM.

1.2. Onpenenenuie MpoU3BOAHOMN; €€ MEXaHUYECKUI
1 FEOMETPUYECKHUI CMBICI. YpaBHEHUE
KacaTelbHOM M HOpMa-JIi K KPUBOH.




1.3. CBsI3p MEX]ly HENPEPHIBHO-CTHIO U
mddepeHIpyeMoCcTbi0 PyHKINN.

1.4. IIpousBoaHast CyMMBI, pa3HOC-TH,
MPOU3BENCHNUS U YACTHOTO (PYHKIUH.

1.5. IlponsBoaHas CIOXKHON 1 00paTHOH QyHKIHH.

19 Jlexknus 2. I[IpousBoaHas.
2.1. [Ipon3BOIHEIE OCHOBHBIX 3JIE-MEHTAPHBIX
GyHKUIHH.
2.2. l'unepbonuueckue QyHKIMUA U UX
MIPOU3BOJIHEIE.
2.3. Tabauua npoON3BOJHBIX.
2.4. IuddepennmpoBanme HEIB-HBIX U
napaMeTprUYecKH 3aJaHHbBIX (YHKITHH.
2.5. OyHKIWMS, 3aJaHHAs TapaMeT-PUIECKU.
20 Jleknus 3. IIpousBoanas.
3.1. Jlorapupmuyeckoe nudhepeH-1upoBaHue.
3.2. IIpou3BOIHBIEC BBHICIIHMX MOPSI-KOB.
3.3. MexaHH4ecKHil CMBICIT IPOU3-BOAHOI BTOPOTO
MOPSIZIKA.
3.4. ITpon3BOIHBIC BBICIIHX MOPSI-KOB OT
(GyHKIWH, 3a]JaHHBIX MTapa-METPUICCKU.
3.5. Juddepeniman GyHKIUH.
I'eomerpuueckuii cmbich auddepe-Hirnaa
(ysxur. OCHOBHBIE TEOPEMEBI O
muddepenimanax.
Tabmmma mud deperuanos.
3.6. [Ipumenenue quddepeHipaia K
MIPUOIIKEHHBIM BBEIYUCIICHUSM.
3.7. JInddepeHnnabl BRICIINX MOPSIKOB.
21 Jlexknus 4. IIpousBoanas.
4.1. UccnenoBanne GyHKITAN TIPH TTIOMOIITA
MIPOM3BOIHBIX.
4.2. Hekoropsie TeopeMbl 0 auddepeHnnpyeMbix
(hyHKIHSX.
4.3. Ilpasuio Jlomurans.
Jlexkumus 5. IlpousBoanas.
5.1. Bo3pacranue n yObiBaHUE (DYHKITHIA.
5.2. MakcuMyM 1 MUHAMYM (DYHK-ITHH.
5.3. Haunbomnpiee 1 HauMeHbIlee 3HAYSHHUS
(hyHKIIH HA OTpE3Ke.
5.4. Bemmykmocts rpaduka Gyakmun. Touku
nieperuoa.
22 Jlekuus 6. IpouszBoanas.
6.1. AcumnToTs Tpadrka QyHK-TIHH.
6.2. O0mas cxema ucclieoBaHus GYHKIIHA U
ITOCTPOEHUS TpaduKa.
6.3. ®opmyna Teitnopa.
6.4. ®opmyna Teilnopa 11 MHO-TOWIEHA.
6.5. ®opmyna Teitnopa s IpoU3-BOIBHON
(dhyHKIIN.
23 Pazoden 6. Komnnexcuvle uucna.

Jlexnus 7. KommiaexcHble yncaa.

7.1. IloHsITHS ¥ IPEACTABIICHUS] KOMILTIEKCHBIX
YHCEIL.

7.2. 'eomerpuueckoe n300pakeHNe KOMIIJIEKCHBIX
YHCEIL.

7.3. @OopMBI 3aMCH KOMIUIEKCHBIX YHCEN.




I[eﬁCTBHH HaJa KOMIIJICKC-HBIMH YK CJIaMU.

24

Pazoen 7. Heonpeoenennulii unmezpai.
Jleknusi 8. HeonpeneneHnHblii uHTErpas.
8.1.ITonsTHE HEOMPEAEIEHHOT'0 UHTETpaIa.
8.2. CBolicTBa HeOIlpeAeIeHHOr 0 HHTErpaia.
8.3. Talbmu1a OCHOBHBIX HEOMPEIE-TICHHBIX
HMHTErPaJioB.

25

Jlexuusi 9. MeToabl HHTErPUPO-BAHUS.
9.1. Metopsl HEMOCPECTBEHHOT O
HWHTETPUPOBAHHSIL.

9.2. Meroa MHTETpUPOBAHUS TTOA-CTaHOBKON
(3aMeHOit TepeMeHHOi ).

9.3. Meroa MHTETPUPOBAHUS 110 YACTSM.

26

Jlekuusa 10. MeToabl HHTErPHPO-BaHUS.
10.1. TTonsATHE O PaIMOHANBHBIX (QPYHKIIHSIX.
WnTerpupoBanne paloHaIbHBIX (YHKIHHA.
10.2. IpoGHO-paiimonanbHas GyHKIUs (METO
HEOIPEIEICHHbBIX KO3 PHUIIMEHTOB).

27

Jlekuusa 11. MeToabl MHTErPHPO-BaHUS.
11.1. MaTerprpoBanre mpocTei-mmx
paloHaIbHBIX JPOOEH.

11.2. MaTerpupoBanne pauo-HalbHbBIX APOOeH.
11.3. MaTerprpoBanne TPUTOHO-METPHIECKUX
(hyHKIHI.

11.4. YHuUBepcanbHas TPUTOHO-METPUYIECKas
[IOJICTAHOBKA

11.5. Uarerpansl Tuna [ sin™ x x cos™ x dx.
11.6. Vcmonp30BaHNE TPUTOHO-METPHIECKHUX
peoOpa3oBaHUM.

28

Jlexnusi 12. MeToabl HHTErPUPO-BAHMS.

12.1. HMHTerpupoBaHue uppar-oHaIbHBIX
(hyHKIHI.

12.2. JIpobHO-nrHEeHHAs oCTa-HOBKA.

12.3. UaTerpupoBanue nuddepeH-mnaarbHoro
ouHOMA.

12.4. «bepymumecs» n «HeOepyIIH-ecsD HHTErPalIbl.

29

Pazoen 8. Onpedenennviii unmezpaii.

Jlexknus 13. OnpeaeneHHbI HHTErpaJl.

13.1. 'eomeTpruueckuii ¥ GU3NIEC-KUI CMBICIT
OIIpEeeTICHHOr0 UHTEr-paja.

13.2. ®opmyna Hetorona-Jlelioau-11a.

13.3. OcHOBHBIE CBOWCTBA OIpENE-IEHHOrO
HHTErpana.

14.4. aTerpupoBanre mMoacTa-HOBKOH (3aMeHOi
TepeMeHHON ).

14.5. VluTerpupoBaHue Mo 4acTsIM.

30

Jleknus 14. OnpeneneHHbIH HHTErpa.
14.1. HecobcTBEHHBIE MHTETPAIIBL.

14.2. MaTerpan ¢ 0eCKOHEUYHBIM ITPOMEXKYTKOM
WHTErpupoBaHusl (HeCOOCTBEHHBIH nHTErpal |
pona).

14. 3. UnHTerpain ot pa3pblBHOH (QyHKINU
(mecobcTBenHbIl uHTEr-pan |l poxga).

31

Jleknus 15. OnpeneneHHbId HHTErpal.
15.1. T'eomerpuueckue u puzndec-kue
NPHJIOKEHHS OPEAETICHHOI 0 HHTErpaa.




15.3. Beruncnenne miomaei miockux Quryp.
15.4. Bpruncnenue JUIMHBI YTH TIOCKON KPUBOU.

32

Jleknus 16. OnpeneneHHbId HHTErpa.

16.1. Breruucnenue o0neMa Tema.

16.2. Beruucienue miom@aau mo-BepXHOCTH
BpaIleHusl.

16.3. MexaHn4ecKue NPUI0KEHHSI ONPEIEICHHOI0
WHTErpaa.

10

33

Jlexknus 17. OnpeaeneHHblii HHTErpaJ.

17.1. TIpubnmkeHHOE BBIYHCICHHE ONPEETICHHOTO
WHTErpana.

17.2. ®opmyna npsMOYTOJILHUKOB.

17.3. ®opmyna Tpamnemnui.

17.4. ®opmyina napabosn (Cumi-coHa).

10

Hroro:

18 |8

177 | 3auer/>Kx3aMeH

Cooepircanue Oucyuniunst 3a 2 Kypc

m\n

Paznes aMcHMIIMHBI M TeMa JeKIHHU

Kypc

Buasbi yueoHoii
padoThl, BKIKOYAs
€CaMOCTOSATEJbHYIO

padoTy CTYIEHTOB H

TPYAOEMKOCTH (B

yacax)

JIK

3 | JIP

CP

DopmbI
TeKylIero
KOHTPOJISI

ycIeBaeMoCTH U
NMPOMEKYTOYHOM
arTrecTanumn

Pazoen 9. @ynkuuu necko1bKuXx nepemennvlx 2

(@HII).

Jlekuus 1. ®YyHKUUHN HECKOJIbBKUX
nepeMeHHbIX.

1.1. OcHOBHBIE TOHSTHSIL.

1.2. Tlpenen GpyHKIIUU ABYX MEpEMEH-HBIX.

1.3. HenpepeiBHOCTD (PYHKITMH IBYX TIEpEMEHHBIX.
1.4. CaoticTBa yHKIHIA, HETTPEPHIB-HBIX B
3aMKHYTON 00-J1acTH.

1.5. IIpousBognslie u quddepeHuansl GyHKINNT
HECKOJIBKHX TE€PEMEHHBIX.

1.6. YacTHbIe IPOU3BOAHBIE IEPBOIO MOPSIKA U UX
reOMETPUYECKOE UCTONI-KOBaHHE.

1.7. YacTHbIE IPOU3BOIHBIE BHICIIUX HOPSIAKOB.

Jleknusi 2. OyHKIUHN HECKOJbKUX 2
nepeMeHHBbIX.

2.1. InddepeHninpyeMoCcTh U MONTHBIH
muddepertuan QyHKIIH.

2.2. Ilpumenenne momHoro nudde-peHnuana K
NPUOJIM>KEHHBIM BBIUNC-JICHUSIM.

2.3. lnddepeniinansl BBICIIAX MOPS/I-KOB.
2.4. llpousBoanas cnoxHoi QyHkuy. [lonmHas
MIPOU3BOAHASL.

2.5. luBapuanTHOCTH (hOPMBI IIOJI-HOT'O
mddepenuana.

2.6. Inddepenumansl HessBHON (yH-KIHH.




Jlexknusi 3. OyHKIUN HECKOJBKUX
nepeMeHHbIX.

3.1. KacarenbHast II0CKOCTh U HOP-MaJjb K
MTOBEPXHOCTH.

3.2. DkcTpeMyM (YHKIIMH JIBYX TIepe-MCHHBIX.
OCHOBHBIC TTOHATHSL.

3.3. HeoOxoauMble 1 TOCTATOUYHBIE YCIOBHUS
JKCTpEeMyMa.

3.4. HaunGonbiiee 1 HaUMEHbIIICE 3HAUCHHUS
(YHKIIMHU B 3aMKHYTOH 00JIaCTH.

Pazoen 10. luppepenyuanvrsie ypagnenus
aiy).

Jlexnus 4. [uddepenuuaibHble YypaBHEHU.
4.1.06mmue cBenenus o quddepeH-IruanTbHbIX
YpaBHEHUSX.

4.2. OCHOBHBIE TIOHSTHS.

4.3. 3agauu, npuBosIIKe K audde-peHInanbHbIM
YpaBHEHUSIM.

4.4. luddepeniinanbHble ypaBHEHHUS TIEPBOTO
opsi/IKa.

4.5. OCHOBHBIC TTOHSITHSI.

4.6. YpaBHEHHS C pa3ACIIIOITIMUCS
repeMeHHBIMHU.

4.7. Onnoponausie nuddepeHin-aabHbIe
YpaBHEHHUSI.

Jexuus 5. Iuddepenunanbuble ypaBHeHU .
5.1. JIunelinble ypaBHeHUs. Y paBHeHUs 5.
bepuymmu (Meron beprymm, Meron Jlarpamxa).
5.2. YpaBHeHus B nOJHBIX qudde-pernuanax. 5.3.
YpaBHenus Jlarpanxa u Knepo.

Jlexnus 6. AuddepeHnuaibHbie ypaBHEHHS.
6.1. JInddepennmansabie ypaBHEHHS BBICIITHX
TTOPSIKOB.

6.2. OCHOBHBIC TIOHSITHS.

6.3.YpaBHeHHsI, JOMYCKAIOIINE TIOHN-)KEHNE
TopsIKa.

6.4. Jluneiinpie auddepeHnranpbabie ypaBHEHUS
BBICIIINX MTOPSIIKOB.

Jlexkuust 7. AuddepeHuuaibHble ypaBHEHHUS.
7.1. Jlunelinbpie ogHopoanslie Y BTOporo
MOpPSIIIKA.

7.2. JIlunelinpie ogHopoaHbIie 1Y

N — ro nopsaka.

7.3. UnTerpupoBanue 1Y BTOpOro nopsiaka ¢
MTOCTOSTHHBIMU K03 () pum-eHTaMu

7.4. Narerpuposanue JIOIY BTOpoOro nopsaka ¢
MTOCTOSTHHBIMU K03 (ppuim-eHTamMu.

7.5. NaTerpuposanue JIOJAY n-ro mopsiaka ¢
MTOCTOSTHHBIMU K03 (ppu-1neHTamu.

Jlexkuus 8. Auddepenuuanbubie ypaBHEeHHS.
8.1. JIuneitHble HEONHOPOJHBIE
mddepennmansasie ypasHenus (JIHAY).

8.2. Crpykrypa obmero pemiennst JIHJY BToporo
ropsiaKa.

8.3. Meroa Bapranuy IpOU3BOJIBHBIX TOCTOSHHBIX.
8.4. Unterpuposanue JIHIY BTOpOro nopsaaka c
MOCTOSHHBIMHU KOA((QHUIMEHTAMH U MPaBOM YacThIO




CTEeUaIFHOTO BHIA.

8.5. Unaterpuposanue JIHY n — ro mopsaka
(n>2) ¢ mocToIHHBIMH KO3 PHUIIUSHTAMU U TIPABOU
YacThIO CNIEIHAIBHOTO BUJA.

Jleknus 9. Cucremsbl auddepeHnu-aabHBIX
YPABHEHHI.

9.1. Cucremsl muddepeHIInaNIbHBIX YPaBHEHUH.
9.2. OCHOBHBIC TIOHSITHSI.

9.3. naTerpupoBanne HOPMaJbHBIX CHCTEM.

10

Jlekuus 10. Cucrems! 1u¢depeH-uuaJibHbIX
YPABHEHHI.

1.3. Cucremsl nuHeiHbIX 1Y ¢ TOC-TOSSHHBIMHU
ko3 pumenTamu.

1.4. Pemenne npuMepoB.

11

Pa3zoen 11. /lgoiinbie u mpoitHbie unmezpaisl.
Jlekuus 11. /IBoiiHbIe HHTErpaibI.

11.1. JIBoitHO# MHTETpa.

11.2. OcHOBHBIE IOHATHS U OIPEe-TICHHUS.
11.3. Teomerpuieckuii 1 GU3NIECKHUIA CMBICIT
JIBOMHOI'0 MHTErpa’na.

11.4. CpoiicTBa ABOMHOTO WHTErpaja.

11.5. Beruucienne JBOWHOTO HHTET-pajia B
JIEKapTOBBIX KOOPJAWHATAX.

12

Jlexnusi 12. JIBoiiHble HHTErpaibl.
12.1. Beruncienne qBOMHOTO HHTETpaia B
MIOJISIPHBIX KOOPAWHATAX.

12.2. TlpunoxeHus: IBOWHOTO WHTErpaa.

13

Jlexknusi 13. TpoiiHble HHTErpabl.

13.1. OcHOBHBIE CBOWCTBA.

13.2. Brrumcnenue TpOHHOTO HHTET-paia B
JEKapTOBBIX KOOPJMHATAX.

13.3. 3ameHa iepeMEHHBIX B TPOMHOM HHTErpae.
Briuncienue TpoitHOro UHTErpasa B
IWJIMHIPAYECKUX U CHEPUIECKUX KOOPIUHATAX.
13.4. HekoTopbie IPHIIOKEHUS TPOWHOTO
WHTErpaa.

14

Pazoen 12. Kpueoauneiinvie u nogepxnocmusle
UHmeZPabl

Jlexmus 14. KpuBosuneiinbie HHTErPaJibl.

14.1. KpuBonuHeinslid uaTerpan 1-ro pona.

14.2. OCHOBHBIE MOHATHUS.

14.3. BrluucieHne KpUBOIMHEHHOr0 UHTErpaa |-
ro poza.

14.4. HekoTopble IPpUIIOKEHUS KPUBO-TUHEHHOTO
uHTerpana l-ro pona.

14.5. KpuBonuHelHbI HHTErpal 2-ro poaa.

14.6. OCHOBHBIE MOHATHUA.

14.7. BeluucieHne KpUBOIMHEHMHOI 0 UHTErpaa 2-
ro poja.

15

Jleknus 15. KpuBoJsnHeiiHble HHTErPaJIblL.
2.3. ®opmyna Octporp. -I'puHa.

2.4. YcnoBHs HE3aBUCUMOCTH KPUBO-JIMHEHHOTO
MHTErpana 2-ro posa oT IyTH UHTETPUPOBAHUS.
2.5. HekoTopsle NpHUII0KEHNS KPUBO-THHEWHOTO
WHTErpaa 2-ro poja.




16

Jleknusi 16. IloBepXHOCTHBIE HHTETPAJBI.

16.1. OCHOBHBIE MOHATHUS.

16.2. BrluncneHre NOBEPXHOCTHOTO HHTerpaia 1-
ro poja.

16.3. HekoTopbie IPHIIOKEHUSI ITOBEP-XHOCTHOT'O
uHTerpana 1-ro pona.

16.4. TloBepXHOCTHBIN HHTETPaAl 2-TO pona
16.5.0OcHOBHBIE TIOHATHUS.

16.6. Bpruncnenue noBepxXHOCTHOI'O HHTErpaa 2-
ro poja.

17

Jlekuus 17. IloBepXHOCTHBIE HHTEIPAIbI.
17.1. ®opmyna Octporpaackoro — [aycca.

17.2. ®opmymna Ctokca.

17.3. HekoTopbie IPIIIOKEHUSI TIO0-BEPXHOCTHOT'O
HWHTErpaja 2-ro poja.

18

Pazoen 13. Hucnoswvie psaowl.

Jleknus 1. YncsioBble paabL.

1.1. OcHOBHBIE TOHSITHS.

1.2. Pan reoMeTpryuecKoil Iporpeccumu.
1.3. HeoOXxoauMBblIii pU3HAK CXOAU-MOCTH
YUCIIOBOTrO psija. 'apMoHndec-Kui ps.
1.4. JTocTtaTo4HbIE MPU3HAKU CXOIUMOC-TH
3HAKOIOCTOSIHHBIX PSIIOB.

1.5. Ilpu3Haku cpaBHEHUS PSJIOB.

1.6. [Mpuznak Jamambepa.

19

Jlexnus 2. YucjioBbie psiabl.

2.1. PagukaneHbi mpusHak Kormm.

2.2. Nurerpansubiii mpu3Hak Komm. O600meHHbIi
TapMOHUYECKUM PsIJL.

2.3. 3HaKouepenyIonuecs U 3HaKO-TIepEMEHHBIC
pAIbL.

2.4. 3Hakouepenyrontuecs psiapl. [Ipu3Hak
JleiiOHmIA.

2.5. O0mmiA 1OCTaTOYHBIN MPU3HAK CXOTUMOCTH
3HAKOIEPEMEHHBIX PS-I0B.

2.6. AOGcomroTHas M yCIOBHAS CXO-TUMOCTH
YUCIIOBBIX psnoB. CBoMCTBa aOCOIFOTHO
CXOIAITNXCS PSIIIOB.

20

Pazoenld. Cmenennsie paool.

Jlekuus 3. CteneHHble psabl.

3.1. ®yHKUMOHANBHEIE PSIIBL.

3.2. OCHOBHBIEC TOHSITHS.

3.3. CXoIuMOCTb CTEIEHHBIX PAJIOB.

3.4. Teopema H.Abems.

3.5. aTepBai U paanyc CXOAUMOCTH CTEIIEHHOTO
psna.

3.6. CBOMCTBa CTENEHHBIX PSI/IOB.

21

Jlekuus 4. CreneHHble psigbl.

4.1. Paznoxxenue QyHKIUN B CTETIEHHBIC PSIBL.
4.2. Psanel Teltnopa u MakiopeHa.

4.3. Pa3no)xeHue HEKOTOPBIX JIEMEH-TapHbIX
¢dhynxmii B psaj Teiinopa (MaknopeHa).

22

Jleknus 5. CreneHHble psigbl.
5.1. Hekotopbie MPpUIOKEHUS CTETIEH-HBIX PSJIOB.
5.2. [IpubnmxkeHHOE BHIYUCIICHUE 3HA-USHHI

byHKUMU.
5.3. IIpubmkeHHOE BHIYUCIICHUE OM-PEeTISHHBIX




HWHTErPaJIOB.
5.3. [lpubmmkenHoe perieHne aAud-ypaBHEHUH.

23

Pazoen 15. Paovt @ypve. Humezpan @ypue.
Jlexkuus 6. Paabsl @ypne.

6.1. ITepuonnueckue Gyukiuu. [lepu-onnyeckue
MPOLIECCHI.

6.2. Tpuronomerpuueckuit psa Oypoe.

6.3. Pasnoxenue B psg Oypwe 2w —
MEPUOUUESCKUX (PYHKITHH.

6.4. Teopema Jlupuxie.

24

Jleknus 7. Paasl ®ypoe.

7.2. Paznoxenue B psg Oypbe yeT-HbIX U
HEUETHBIX (YHKITHH.

7.3. Paznoxenue B psig Pypbe GyHK-TIIH
MPOU3BOJIBHOIO NEPUOA.

7.4. llpencrapieHre HEMEPUON-YECKON PyHKIIMH
psanom Dypse.

7.5. KommiekcHasi popma psina Oypee.

25

Jlekuus 8. Unterpan ®ypre. OcHOBHBIE
CBOICTBA U IIPUJIOKEHUE.

26

Paszoden 16. dnemenmol meopuu nons

Jleknusi 9. DjieMeHTHI TEOPUH MOJIS.

9.1. OcHOBHBIE TOHATHS TEOPUH TIOJS.

9.2. CxanspHoe ToJe.

9.3. IToBepXHOCTH ¥ JIMHUH YPOBHSL.

9.4. IIponsBoHAs IO HAMIPABJICHHUIO.

9.5. I'paglieHT CKAJIIPHOTO TIOJISI M €T0 CBOWCTBA.

27

Jleknusi 10. DJjieMeHTBHI TEOPUH MOJIS.
10.1.BekropHoe morte.

10.2. BekTopHbIe JIMHAA TTOJIA.

10.3. IToTok mos.

10.4. IuBeprennust mois. Gopmyna
Octporpasckoro- ["aycca.

28

Jlexnusi 11. DeMeHTHI TEOPHH TTOJISI.

11.1. Hupkymnsiuus nomus.

11.2. Porop nomns. @opmyna Ctokca.

11.3. Oneparop ['ammipTOHA.

11.4. Bekropubie nuddepeHnnanb-Hble Onepami
1-ro mopsxka.

29

Jleknusi 12. JieMeHTHI TEOPUH I10JIS1.

12.1. BexropHbie nuddepeHnnans-Hple onepanun
2-TO TIops/IKa.

12.2. HekoTopble CBOMCTBA OCHOBHBIX KJIACCOB
BEKTOPHBIX MOJIEH.

12.2.1. ConenonansHoOE MoJIE.

12.2.2. IloTeHInaILHOE II0JIE.

12.2.3. T'apMOHHYECKOE MOJIE.

30

Pazoen 17. Inemenmul meopuu pynxuyuu
Komnexkcrno2o nepemennozo (TOKII).
Jleknus 13. @yHKIMH KOMILIEKC-HOTO
1epeMeHHOro.

13.1. OcHOBHBIC TIOHATHSI.

13.2. Tlpenen u HEMPEPHIBHOCTD (DYHK-LIUU
KOMITJIEKCHOT'O TIEPEMEHHOT 0.

13.3. OcHOBHBIE 37IeMEHTapHbIE (HYHK-LIUU
KOMIIJIEKCHOT'O MIEPEMEHHOT0.




31

Jleknus 14. @yHKIMN KOMILIEKC-HOTO
1epeMeHHOro.

14.1. Inddepenumnansasie QyHKIUN
KOMIUIEKCHOT' O IIEpEMEHHOr0. Y cinoBus Dinepa-
Janam6epa.

14.2. Anamutrueckas ¢pynkuus. Aud-depenunar.
14.3. 'eoMeTprUyeCKUIl CMBICI MOIYJIS U
apryMmeHTa npousBojHou. [loHsaTre 0 KoHDOpMHOM
0TOOpaKECHUH.

32

Jlexknus 15. @yHKIMU KOMILIEKC-HOTO
nepeMeHHOro.

15.1. UnTerpupoBanre QyHKIIHMHA KOMIT-JIEKCHOTO
TIepeMEeHHOT 0.

15.2. Onpenenennie, CBONCTBA U MpaBU-JIa
BBIYUCIICHUS UHTETpaja.

15.3. Teopema Kommu. IlepBooOpasnas u
HeornpeeneHHblil narerpai. @opmyna HeroroHa-
JletibHUNA.

33

Jlexknusi 16. @yHKIMU KOMILIEKC-HOTO
nepeMeHHOro.

16.1. Uurerpan Komm. UaTerpansHas Gpopmyiia
Komm.

16.2. Psapl B KOMINIEKCHOM IIIOCKOCTH.

16.3. YucnoBsle pabl.

34

Jlexnusi 17. @yHKIUU KOMILIEKC-HOTO
nepeMeHHOro.

17.1 CreneHHbBIC PSAABL.

17.2. Psan Teitnopa.

17.3. Hyau aHaIMTHYECKON (DYHKIIHH.

17.4. Psin JlopaHa.

17.5.Knaccudukanus ocoOsrx Todek. CBsI3b MEKITY
HYJIEM | TTOITIOCOM (PYHKITHH.

10

HTroro: 2 xkype

18

177

3ayer/’IK3aMeH

4.5. Cooepacanue npakmuyeckux pabom

Nen/m HaumeHoBaHMe MPAKTHYECKOT0 3AHATHSA

Koa-Bo
4acoB

Pexomenayemasi
JuTeparTypa

1 2

3

4

[

Martpunel U JeUCTBUS HaJ HUMU

2

1,3,4,5,6,7,11-14

2 BexkTops! u neifictBus Hall HUMU. CKaJIsSIpHOE

MIPOU3BEACHNE BEKTOPOB.

2

1,3-5,11-14

w

[IponsBoxHas pyHKINH.

1,3,4,5,6,7,11-14

4 Tabmumaraoe auddepeHIpoBaHue.

IIpaBuna Jlonurans.

Juddepennman GyHKIMH 1 €ro TPUMEHEHHE.

1-4,7-9

5 @DyHKIMH HECKOJIBKUX MEPEMEHHBIX.
[IpousBoaHbie GYHKINN HECKOIBKHX

nepeMeHHbIX. [Ipon3BoaHbIe CIOKHON (QYHKIHH.

2-4,7-9

6 TpoliHble UHTETpAabL.
Brruncienne TpoMHBIX HHTETPAIIOB.

8,10,12

7 CreneHHbIe psIbl

1-4,7-9

8 YucnoBbie pAAbL. PHZ[BI C IIOJIOKUTCIIbHBIMUA

YJICHAMM.

1-4,7-9

HToro:

16




4.6. Temamuxa 0na camocmoamenbHoll padonvl CHy0eHmos

Nen/m TemaTuKa 110 COAEPKAHUIO Koa-Bo Pexomennyemasi Dopmbl
AMCIHMILIMHDIL, BbIIeJIEHHAsI Il 4acoB JuTeparTypa koHTpoas1 CPC
CaMOCTOSITEJIbHOT0 U3YYeHHUs

1 Pa3znen 1. Jluneiinas u BekTOpHast 25 5 JHoxma.
anreopa. Pedepar.

KontponpsHas
paborta.

2. Pa3nen 2. Anaautndeckas 25 1-4,7 TectupoBanue.
reoMeTpusi Ha IUIOCKOCTH Hoxmnan.

KontponpsHas
paborTa.

3. Pazgen 3. AnanuTnyeckas 25 1-4,7 KontponpsHas
reoMeTpHsi B IPOCTPAHCTBE pabora.

4. Pa3nen 4. Beenenue B 25 1-4 Jokmna.
MaTeMaTHYeCKUI aHATU3. Pedepar.

KontponsHas
pabora.

5. Pa3paen 5. HeonpeaeneHHblii 25 1-5 Joxma.
HHTErpaJl. Pedepar.

KoHTponbHas
pabora.

6. Pa3nen 6. OnpenesieHHblii HHTErpaa | 25 1-5 Hoxman,.
Pedepar.
KontponsHas
pabora.

7. Paznen 7. ®yHKIMH HECKOJIBKHX 27 1-4,10 Hoxmaz,.

nepemeHHbIx (PHII). Pedepar.
KontponsHas
pabora.
Hmoczo 3a 1-it Kypc: 177

8 Paznen 8. HuterpaiabHoe 30 1-4, 8-10 Joka.
HCYHUCIeHUe (PYHKIUM HEeCKOJBKUX Pedepar.
nepemenHbix @HIIL. KonTponrHas

pabora.

9 Paznen 9. Tuddepennuaibubie 30 8-10 Joxma.
ypaBHenus (V). Pedepar.

KouTponrsnas
paborTa.

10 Paznen 10. YUncnosbie psiabl. 30 1-5 Pedepar.
KouTponrsnas
paborTa.

11 Paznen 13-14. YucoBble psiibl. 30 1-5 Pedepar.

CrenenHbie psiibl. KonTponeHas
paborTa.

12 Paznen 15. Psaabt ®ypoe. MaTerpan | 30 1-5 Pedepar.
®dypre. KonTponpsHas

paborTa.

13 Pa3nen 16. DiemenTsl Teopun moast | 27 11-14 Pedepar.
Koutponrsnas
pabora.

Hmozo0 3a 2 kypc: 177
Bcezo uacoes: 354




Boo~Nor~wNME

1)

3)
4)

0.

5.00pa3oBaTe/ibHbIe TEXHOJIOTHH, HCIO0JIb3yeMble MPH H3Y4YeHNH THCHHMILTNHBI « MaTeMaTukay»

Ha mnporsokeHuu wu3ydeHHsi Bcero Kypca yaensiercs — 0co0oe BHHUMaHHE YCTaHOBIICHHIO
MEXKIIPEIMETHBIX CBs3€H, JEMOHCTpAallMM BO3MOXKHOCTH TIIPUMEHEHHUS I[IOJyYEHHBIX 3HAaHUH B
MPAKTUYECKOH AEATENbHOCTH. B 1enoM, MIMPOKO HCIOJB3YIOTCS NPOrpeccuBHBIC, 3(QQEKTUBHBIE H
MHHOBALIMOHHBIE METOJIbI, TAKHUX KaK:

I'PYIIIIOBAA ®OPMA OBYUYEHUA - dopma oOydeHus, MO3BOJSIOMIAS OOYYaIOLIMMCS
3¢ dEKTUBHO B3aUMOJICHCTBOBATH APYT C IPYroM Mpu (OPMUPOBAHHUHU M 3aKpEMJICHUN 3HAHUH.

I/ICCHEI[OBATEJH)CKI/Iﬁ METO/] OBYYEHUS - wmeron oOydeHwus, oOCCIICUMBAIOIIMIA
BO3MOKHOCTh OpPTaHU3aIlMM IOWCKOBOH MAEATEIBHOCTH O0y4YaeMbIX IO PEHICHWI0 HOBBIX Ui HHUX
mpobiieM, B Tpoliecce KOTOPOH OCYLIECTBIISIETCS OBJIaJIeHHE 00yd4aeMbIMI METOAaMH HAYYHOT'O TO3HAHMSI
U pa3BUTHE TBOPUECKOH EATENBbHOCTH.

KOMITETEHTHOCTHBIHN ITOJIXO/I — 3T0 MoaXo/1, aKIEHTHPYIOIIMi BHUMAHHE Ha Pe3ylIbTaTax
00pa3oBaHusl, IPUYEM B KauecTBE pe3ylbTaTa paccMaTpHBaeTcs HE CyMMa yCBOCHHON MHQOpMAaIWH, a
CIOCOOHOCTH YeIIOBEKa JISHCTBOBAThH B PA3IMYHBIX POOJIEMHBIX CHTyalusX. Tun (Habop) 3THX cuTyarui
3aBHCUT OT Tuna (cnenu(uku) oOpa30BaTENbHOTO  YUPEXKACHHS, Ui  MPOPecCHOHATBHBIX
00pa3oBaTebHBIX YUPSKACHUN — OT BHJOB JICSITEIBHOCTH OINPENENsIeMbIX CTAaHIAPTOM CHENUAIBHOCTH
OyIyIINX CIIEHaTUCTOB.

ME)K}IHCHHHHHHAPHBIPI MNOAXOZ - mnoaxom K OOYYCHHIO, TO3BOJISIONIMKA HAYYHUTh
CTY/IGHTOB CaMOCTOATEIILHO «JI0OBIBATH» 3HAHHWSI W3 Pa3HBIX 00JacTel, TpyNmupoBaTh UX U
KOHIIEHTPUPOBAThH B KOHTEKCTE KOHKPETHOM peraeMon 3a/1aum.

[TPOBJIEMHO-OPUEHTUPOBAHHBIN [NOJAXOHA — momxom K OOYYEHHIO, ITO3BOJISFOIIHIA
chOKYyCHpOBaTh BHUMAHHE CTYJCHTOB HA aHAJIM3€ M PEIICHHUH KAKOW JINOO KOHKPETHOW IMpOoOjeMHON
CHUTYaIlUH, YTO CTAHOBUTCSI OTIPABHON TOYKOW B TIporiecce 00yUeHust

6. OneHo4YHbIE CPeACTBA JIsl TEKYIIEr0 KOHTPOJIS YCIEeBA€MOCTH M MPOMEKYTOYHOI aTTecTAlluU
CTYJ€HTOB M0 UTOraM OCBOEHUS AUCHUILIUHBIL.
6.1. Ilepeuens 60npocos KORMPONLHOU PAGOMBL RO NPOBEPKE 6XOOHBIX 3HAHUI CHIYOCHMO08
MHOX€eCTBO YHCEIL.
JleiicTBUS C APOOSIMH.
Perienuie TMHENHBIX U KBaIPaTHBIX YPABHEHUH.
Penienuie TMHENHBIX U KBaIPATHBIX HEPABEHCTB.
Perienne nppanmoHanbHBIX YpaBHEHUN U HEPABEHCTB.
Pemenune noka3zatenbHbIX ypaBHEHUM U HEPABEHCTB.
Pemenne norapudmMudeckux ypaBHEHUH 1 HEPABEHCTB.
Pemenue TpUroHOMETpUUECKUX YPaBHEHUIN U TOXKIECTB.
OcHOBHBIE TeOMeTpuYeckre (GUTYPHI U Tea, WX IO 1 00HEMBI.
OcHOBHBIE dyIeMeHTapHbIe (VYHKIINH, UX CBOMCTBA U TPaQUKH.
6.2. 3amanus st TEKYIIMX aTTeCTAI M
6.2.1. Ammecmayuonnas konmpoasnasn paboma Nol
JlokazaTth COBMECTHOCTh JAHHOUN CHCTEMBI JIMHEHHBIX YPaBHEHUH U PEIINTh €€ TPEMSI CIIocO0aMHu:
meroaoM ["aycca,
meronoM Kpamepa,
CpeICTBaMH MaTPHUYHOTO UCUUCIICHUSI.
HccnenyiiTe naHHyO CHCTEMY YpaBHEHUN HA COBMECTHOCTh C UCIIOJIb30BaHUEM TeopeMbl Kponekepa-
Kamennmu u pemmure e€, eciu oHa COBMECTHA:

Bapuant 1 Bapuanr 2
2x,+x, —x; =1 2x, —4x, +3x, =8
Ax, — X, +3X%, =11 5x, +2X, =3%, =-1
3X; +2X, —4X; =2 4%, =X, +X; =6

Bapuanrt 3 Bapuanr 4



3x, —x, +4x, =5 3x,—x, +x5=1

2x, +2X, —3%, =6 2x,+3X, — X3 =8

oX, + X, +2X, =11 5%, +2X, +X; =9
Bapuant S Bapuanrt 6

2x; =X, =Xy =1 2x, —4x, +9x, =28

X, +2X, +3X; =5 7x,+3X, —6X; =-1

X, +3X, +4%, =6 7% +9X-9x%, =5

6.2.2. Ammecmayuonnas Konmpoavhasn padoma No2

Bapmuanr 1.

1. Paznoxuth Bektrop C = (4, 5) o Bexkropam a = (5, 4)u b = (1, —-1).

2. amwo: |a| =3, |b]|=5, |c|=8, (@ b)=90°, (@ c)=90°, (a” c) = = (b" c) =60° , waiitu (3a -
2b) (b + 3c).

3. Beruucauth mpoekiuio BekTopa a = (5, 2, 5) Ha ock Bektopa AA, eciu A(-1, 1, 0) u B(, 0, 2).

4. NaHo: | a | =4, | b | = 6. HailiTi, ipy KakoM @ BEKTOpHI @ + ab v a — ab OynyT B3aUMHO

MePIICH TUKYIISPHBI.

5. TIpu xakom A Bektopsl a = (3N, 1,4), b = (3, 2A, -6) u ¢ = (3, 1, -2) OyayT KOMIUTaHAPHBI?

Bapuanrt 2.

1. Pasnoxuts Bektop C = (3, 6) mo Bextopam a = (5, 4)u b = (1, -1).

2. Boruucnuts mpoekitnio Bekropa a = (3, 2, 2) Ha ock BekTopa AA, eciu A (1, -2, 7) u B(4, 2, 7).

3. HdaHo: | a | =3, | b | = 5. HaliTu, npu kakoMm o, BeKTOpEI a + ab u a — ab OynyT B3auMHO

MePIICH TUKYIISPHBIL.

4. HaiiTu miomaas napajmienorpaMma, OCTPOSHHOI0 Ha BeKTOpax a + b u b kak Ha CTOpOHAX, eClii
la|=1,|b|=2wu (@@ b)=60°.

5. Tlpu xakom A Bektopsl a = (A, 3,2), b = (2, -3, -4) u ¢ = (-3, 12, 6) OyayTt KOMILITaHAPHBI?

BapmuanT 3.
1. Paznoxkuts BekTop C = (2, 7) mo Bektopam a = (5,4) u b = (1, -1).
2. Boruucouts mpoekiuio Bekropa a = (3, 2, 1) Ha ock BekTopa AA, eciu A(2, -2, 0) u B(-2, 2, 2).
3. Hdano: | a | =4, | b | = 10. [Ipu xakoM o BeKTOpHI @ + ab 1 a — ab OyAyT B3aMMHO TIEPIICHANKYIISIPHBI?
4. ITpu xaxoM o, BEKTOPHI p = aa + 5b u q¢ = 3a — b OyAyT KOJIIMHEApHBI, eClii a U b He KOJUIMHeapHEI.
5. TIpu xakom A Bektopsl a = (1,3, 1), b = (4,5, -1)u ¢ = (2, -1, 5) Oyayt KoMIuIaHapHbI?

Bapuanr 4.
1. Paznoxutsh Bekrop C = (1, 8) mo Bekropam a = (5, 3) u b = (1, -1).
2. Beraucnuts npoeknuio Bekropa a = (1, 2, 3) Ha ock Bektopa AA, ecimm A(-3, 1, 4) u B(3, 3, 1).
3. dano: | a | =4, | b | = 1. [Ipu kakoM o BEKTOpHI @ + ab 1 a — ab OyayT B3auMHO TIepIISHANKYIISIPHBI?
4. BeraucnuTh MII0MIa 16 TpEyronbHuKa ¢ BepmmHaMu A(-1, 2, 3), B(5, 1, 4) u C(3, 2, 2).
5. TIpu xakom A Bektopsl a = (0, 1, 1), b=(1,0,A) u c = (1, 1, 2) OyayT KOMILIaHAPHBI?

Bapuanr 5.

1. Paznoxuts Bekrop C = (0, 9) mo Bekropam a = (5,4)u b = (1, -1).
2. Beraucnuth npoekiuio Bektopa a = (-1, 2, -3) Ha och Bektopa AA, eciiu A(5, -5, 5) u B(5, 3, 1).
3. BBIUHCIHMTH KOCHHYC yTiia, 00pa30BaHHOrO BekTopamu a = (2, -4, 4) u b =(-3, 2, 6).
4. HaiiTu mutommaip mapajienorpaMmma, IoCTPOSHHOr0 Ha BekTopax 2a —bwu2a +b,ecmma = (3, -2,-2) u
b=(1,-2, -1).

5. IIpu xakom A Bektopsl a = (0, 1, 1), b= (1, 3,41) u c = (1, 1, 2)) Oyayt koMIuIaHapHbI?

Bapuanr 6.



1. PaznoxuTts Bekrop C = (-1, 10) mo Bektopam a = (5,4)u b = (1, -1).
2. BeruuciuTh npoekuuio BekTopa a = (2, 4, -6) Ha ocb Bektopa AA, ecmu A(2, -2, 1) u B(3, -1, 0).
3. Beluuciauts KocuHyc yriia, oopazoBanHoro Bekropamu a = (-4,2,4)u b = (6, 2, -3).
4. BeIUHCITUTD TUTOMIAIh TPEYTOabHMKA ¢ BepimnHamu A(2, 3, 4), B(1, 0, 6) u C(4, 5, -2).
5. Ilpu xakom A Bektopsl a = (A, 2, -3), b= (1, -1,4)uc = (1, -2, 3) 12 OynyT KOMILITaHAPHBI ?

6.2.3. Ammecmayuonnas konmpoasuas paboma No3
Bapuanrl. B mapamnenorpamme ABCD naHbl BEKTOpEI =31+2)- k
5 AD {2; L - 2}' Haiitu nnowmane napanienorpamma, MOCTPOEHHOI0 Ha AUArOHaJIgX

napauienaorpamma ABCD.
Bapuanr 2. [Ianbl Tpu BepIIMHBI

napajenorpamma A(3; - 4) , B@; 0 3) , C(?; L 5) Halitu ;yiHy BBICOTBI, OIYLLICHHOM U3

BepmHb! C (4epes Iomais napamsieiorpaMma).
Bapuant 3. Haiitu mutomanes TpeyroibHUKa ¢ BEpIIMHAMU ﬂ(_ L3 2) , B(l; 2, 6), C(E; 5; 1)
(cpencrBamMu BEKTOPHOMW anreOphl).

Al5 2 7)

Bapuant 4. Haiitu IJIOIIA b TPEYr OJIbHUKA c BEPLIMHAMU

, B(ﬁ; L 9) C(ﬁ; 2, 8) (cpemcTBaMu BEKTOPHOM anredpsr).
BapuanT 5. J[a"bI TpY BEpPIINHBI TPEYTOIHHUKA: 5(3; -1; 2) , B(3; 0; 3) , C(Z; -1; 1) .

Haiitu ero Beicoty, npunsiB BC 3a ocHOBaHUe (depe3 MIomaas TPEeyroTbHIKA).

- - -

—_ 3 —
3{111; i} b=1+2j+=k
BapuanT 6. Ha BekTopax u 2 MOCTPOEH mapauienorpamm. Haittu

IJIO0MIA/Th TIapajuieiorpaMma, CTOPOHAMHU KOTOPOTO ABIAIOTCS AUATOHAIH JAHHOTO MapajuieiorpaMmma.
6.2.4. Ammecmauuonnas Konmpovhasn pavoma Nod
(Ananumuueckasn zeomempus)
BapuanT 1.
3agaua 1. /lans! Tpu mociemoBaTeNbHBIC BepInHBI Tapamienorpamma A(1;2), B(-1;3),C(-4;-2). He
HaXoJs1 KOOPAUHATHI BEPIIUHBI D, HANTH:
6) ypaBhenue croponsl AD;
7) ypaBuenue BoicoThl BK, onyienHo# u3 Bepintbl B Ha ctopony AD;
8) mmuny BeICOTHI BK;
9) ypaBuenue auaronanu BD;
10) TtaHreHc yriia MKy AMATOHAISMHE MapaiesiorpaMma.
3anmcath 00mIKEe YpaBHEHUS HAHAEHHBIX MPSAMBIX. [[oCcTpOnTh YepTex.

2 2 _
3agaua 2. YpaBHEHHUE BTOPOTO IMOPSIKA 2x” +8y" —4x+by+2=0 IyTEM BBIJEIIECHUS [TOJIHOTO

KBaJpaTa IIPUBECTU K KaHOHUYECKOoMY Buay. [locTpouTs KprBYyI0, ONpenensieMyto 3TUM YpPaBHEH HEM.

Bapuanr 2.

3agaua 1. /lansr Tpu mocnenoBaTenbHBIE BepIMHBI mapaiienorpamma A(-1;2), B(1;-3),C(4;0). He
HaxoJsl KOOPAWHATHI BepIIMHBI D, HalTH:

1) ypaBuenue cropousl AD;

2) ypaBHenue BbicoThl BK, omyienHoi u3 Bepintbl B Ha cropony AD;

3) mmuHy BeICOTHI BK;

4) ypaBHenue quaronaiu BD;

5) TaHTeHC yriia MeK/Iy JHArOHAISIMH MapasuiesorpaMma.

3anucath 00IIMEe YpaBHEHUS HAHAEHHBIX MPSAMBIX. [[oCTpOUTE dYepTex.

2 2 —
3anaua 2. YpaBHeHHE KpUBOW BTOPOro MOPsIKa 7 -4y +oxt+dy-8=0

MOJIHOT'O KBaJipaTa MPUBCECTH K KAHOHUYCCKOMY BUY. HOCTpOI/ITL KPpUBYIO.

ITYyTEM BBIICIICHUSA

Bapuanr 3.
3apaua 1. Jausl Touku A(-3;2;1), B(0;-3;-1), C(2;0;-2), D(2;-1;5). Haiitu:



1) obmee ypaBuenue miockoctu ABC;

2) oOriee ypaBHEHHE IUIOCKOCTH, POXOsIe yepe3 Touky D mapamiensHo miockoctd ABC;
3) KaHOHWYECKUE ypaBHEHHUs npsiMoi AD;

4) KaHOHWYECKUE YpaBHEHHS NPSMOIA, POXOSIIeH uepe3 TouKy B napamiensHo npsimoii AD;

=23
y=—t+1

5) kocuHyc yria Mmexay npsmoit AD u npsamoii Z=3+5 ;

6) cunyc yria Mexay iockocteio ABC u npsmoit AD.

2 —
3amaya 2. YpaBHeHHE KPUBOHW BTOPOrO MOpPSIKA Ayt -ex+8y-1=0

KBaJpaTa IIPUBECTU K KAHOHUYECKOMY BHy. [IoCTpOuTh KpUBYIO.

IIYyTEM BBIACJICHUA IIOJIHOI'O

Bapuanr 4.

3amaua 1. JTausl TpHM mociemoBaTeNbHBIE BepimHbl Tapamtenorpamma A(3;-2), B(-4;3),C(-1;6). He
HaxoJisl KOOPAWHATHI BepuHbl D, HaiiTu:

1) ypasuenue cropons AD;

2) ypaBuenue BbicoThl BK, onymennoit u3 Bepumubl B Ha ctopony AD;

3) mmuny BeICOTH BK;

4) ypasuenwue auaronanu BD;

5) TaHreHc yriia MeXIy JHaroHa MU mapauieiorpaMma.

3anucath o0ImMe ypaBHEHHS HAWeHHBIX IpSMBIX. [locTponTts uepTex.

2 2 —
3agaya 2. YpaBHeHHE KpUBOH BTOPOro IOpsKa 3x"+2y" +6x-8y+5=0

IIOJIHOT'O KBaJpaTa NPUBECTH K KAHOHWYECKOMY BUy. [IoCTpOUTE KpUBYIO.

IIYyTEM BBIACIICHUSA

BapuanT 5.

3amaua 1. Tausr Toukn A(0;3;2), B(-1;2;-2), C(1;2;4), D(-1;-1;-2). Haiitu:

1) obuiee ypaBHenue miockoctu ABC;

2) ob1riee ypaBHEHHE TIOCKOCTH, IIPOXOIIEH depe3 Touky D mapamnensro miockoct ABC;

2x=3y+z—-4=10
3) KOCHHYC yIila MEXIY IIOCKOCTEIO e u wiockocteio ABC;
4) KaHOHMYECKHE YpPaBHEHUS IpsAMoii AB;
5) kaHoHWYECKHE YpaBHEHUS IPAMOI, MpoxoAsIeil yepe3 Touky D nmapasiensHo npsmoii AB;

6) obIee ypaBHEHHE IOCKOCTH, MPOXOsIiei dyepe3 Touky D nmeprnenaukymsapHo npsimoit AB.

2 2 _
3agaua 2. YpaBHeHHEe KPHBOH BTOPOro MopsKa 8x°—l6y" +18x+32y - 32=0
TOJIHOTO KBaJpaTa IPUBECTH K KAHOHMYecKoMy BUY. [I0CTpOMTH KPUBYIO.

IIYTEM BBIACIICHUSA

Bapuanur 6.

3agaua 1. Jlansl Tpu TOCIemIOBaTENbHBIC BepImUHbI mapamtenorpamma A(-2;2), B(1;-3),C(5;0). He
HAXOJIs1 KOOPAWHATHI BepIuHbl D, HalTH:

1) ypasuenue croponsl AD;

2) ypasuenue BbicoThl BK, onymennoit u3 Bepimusl B Ha ctopony AD;

3) wmHy BeicOThI BK;

4) ypaBsuenue auaronanu BD;

5) TaHTeHC yriia MKy JUaroHa MU MapauieiorpaMma.

3anucath o0IIMe ypaBHEHUS HAWJCHHBIX MPSIMBIX. [TOCTPOUTH YepTexK.

2 o —
3agaua 2. YpaBHEHHE KpHUBOW BTOPOI'0 IOPSAKA 5x" +10x-y =0

KBaJ[paTa IIPUBECTU K KAHOHUYECKOMY BULY. IlocTpouTh KpuBYy!O.

IMyTEM BBIACICHUA IIOJIHOI'O

6.2.5. Ammecmayuonnaa konmpoavhas paboma Ne5

Bapmnanr 1.
1. Haiitu npenen:

3l 3
i x +2—3x.

¥ xﬁ -1



dZ
2.Haiitu npousBoaHbIC q)yHKuI/H/I —= (B Clly4yasix T) HalTH MPOU3BOIHBIC BTOPOTO MOPSAKA —

dZ
a)y—m 6) y 1+S|n 2X

" 1-sin 2x’
2) Yy =X-1+Xx>;
B 3(}{2 -x+ 1)
3. HccnenoBars GyHKIHIO x4l oy MIOCTPOUTH CXEMATUYHO €€ rpauK.

Bapuanr 2.
1. Haiitu npenen:

tin (x— 5 — 2 +1)

& —r+Ho
o o a o
2.Haiitu npou3BOHbBIE 3aJaHHBIX (DYHKIIHI ﬁ. (B ciyyasix 2) HalTH MPOU3BOJIHBIC BTOPOTO TOPSIIKA
a2y
dx2”"

a) y:#—zx/ems; 6) y =Ccos2x-sin* X;

Ix2 +3x+1

X
2)y=—F—7=,;
V11— x?

— _ 3%
3. MccrenoBath hyHKIHIO ¥ (B-xje

Y TIOCTPOUTDH CXEMATHIHO ee TpaduK.

Bapuanrt 3.

1. Hatitu mpenen:
¥+

]jmufl—Ex)T

N ., d .
2.Haiitn mpon3BOgHBIC 3aJaHHBIX (HYHKITHA 2 (B cmywgasix ) HaWTH TMPOW3BOIHBIC BTOPOT'O MOPSAKA

dx
a’y
dx?’’
X ) 5
a) y=—— 0)Yy=5In"5x-c0s’ 3X;
X
/n X
e)y= :
X
_ox-1
3. UccnenoBats GhyHKIHIO x+1 Y TIOCTPOUTH CXEMaTUYIHO ee TpaduK.
Bapuant 4

1. Haiitu npenen:
Vr—642
lim ————.
¥s=d x4 2
o o a o
2.HaiiTi npon3BoHbIe 3aaHHBIX QYHKIUN ﬁ . (B cnyuasix 2) HaWTH MPOM3BOJHBIC BTOPOTO MOPSIKA
d%y
dx?’"



Jx—x?

=g
3. UccaenoBaTth QpyHKIHIO o U CXEeMaTHYHO TIOCTPOUTD €€ TpaduK.
Bapuanr S.

1. Haiitu npenen:

- x"f'\n'r;+ alzexl® +1
Fo (x + 4«4‘?) ?%.l'r:J:E -1
o ) o
2 Haiiti IpoM3BOAHEIE 3aJaHHBIX (DYHKIIMIA ﬁ . (B cnyuasx 2) HaWTH IPOM3BOMHBIE BTOPOTO MOPSIKA

a2y
dx2”"

a) y=+x+3¥x; 6)y=e" cosx;

X

2)y=Xxe’;

_ 2
3. UccnenoBath (yHKIHIO y=n (E +x )

Bapuanr 6.
1. Haiitu ipenen:

2
%
) 2x+3Y3
lirny .
el A 4]
o . dy o
2.Haiitu npou3BoHble 3a1aHHbIX QyHKIHN == . (B cny4asix 2) HalTH MpOU3BOIHBIE BTOPOTO MOPSIKA

dx
d?%y

a)y=\/X2 1433 41 6) y=arcsin (tgx);
2) y = (1+ x*)arctg x;

U MIOCTPOUTH CXEMATHYHO €€ rpaduK.

I - _ )ex
3. UccnenoBath GyHKIHIO Y= (x 2x -2 Y TIOCTPOUTDH CXEMATUIHO ee rpaduK.

6.2.6. Ammecmayuonnas konmpoavnasn pavoma No6
Bapuanr 1.
1. Hatiti HeonpeaeneHHbIi HHTETPaT;

3
IE "oz - 1.
2. BerunMcauTh onpeneneHHbli HHTerpa

j’-«_ﬂﬁ]n x+4
1

X

.

3. BIlUMCIUTh IWI0Mmaas GUryphl, OrpaHHYEHHOM JTUHUAMU:
2
yv=x",y=2x, ¥y==x

Bapuanr 2.
1. Haiiti HEeonpeeneHHbId HHTErpal:

Ix*]nx.:fx.

2. Beruncnute onpeneneHHbli HHTerpa

.i-x2+5

r+1

.

i
3. Beruncnuts miomans Gurypsl, orpaHMueHHON JIMHUSMU:

y:]n[x+2), v=2lnx y=0

Bapuanr 3.
1. Haliti HeonpeeneHHbIH HHTErpa:

[3 (22— 5)ax



2. Beruucauts OHpeI[CJ'ICHHHﬁ HUHTCTpal

{ h?x- 51nx+6)

3. Beruncnuts mnomans Gurypsl, orpaHAueHHON JTMHUSIMU:

.J"?:'?‘j! y:xzsx:_zs .x:]..

Bapuanr 4.
1.HaiiTu HeonpeneneHHbIil UHTErpat:

j-x3 —5x + 729

dx
x—1
2. Beruucnuth onpeieneHHbIid HHTerpal
i (2l x+17 dx
1 x |

3. Beruncnuts miommans GUrypsl, orpaHAueHHON JIMHUSIMU:

y=x"—-6, y=—x°+5x—6,

Bapuanr S.
1. Haiit HeonpeneneHHbId HHTErpa:

.I-E.:I’x

;\I.f_

2. Beruucnuth onpeieneHHbi HHTerpat:

¢ oxtdx

! 4 +2

3. Beruucnuts miomans GUrypsl, orpaHHYeHHON JIMHUSIMU:
8

y=2,7T3 y=8 z=0

Bapuasur 6.

1. HaiiTu HeompeneNeHHbI UHTErpal:

j' dx
x4+ Tx -8
2. BeruncanThb onpeneneHHbli HHTErpall:
g
I]n x x° dx.
1

3. Beruncnnte miomans Gurypsl, orpaHUYeHHON JIMHUSIMU:

y={x-501-x), y=4, x=1

6.2.7. Ammecmayuonnasa konmpoavHnasn paooma Ne7

Bapuanr 1.
1. lana pynkuus Z = S - . ITokazaTtp, 4TO 1@ + 1@ £
(x* —y*)°’ Xox yoy y?
y* . 0. &
2. llana pynknus Z = ™ + arcsin( Xy) . Tokasats, uto X PV xy5 +y?

3. Jlana pynkuus Z = f(X,y), Touka A(Xo, yo) v BekTop A = {al,ag}. Haiitu: 1) gradz B

TouKe A ; 2) IPOU3BOAHYIO B TOUKE A IO HaPaBJIECHHUIO BEKTOpPa d .



Z = 3x%y? + bxy?; A(1; 1), a= {2; 1}.

Bapuanr 2.
0’z 0%z
1. Tana ¢pynxmus Z = In( X% + y2 + 2X +1) . TToka3aTs, uto —St == 0
ox° oy
0%z 0%z 0%z
2 2
2. Mana pyakmus Z = e, Iokasats, uto X~ — — 2XY +Yy +2xyz=0
by oX? OX0y oy°

Jana ¢pynxmms Z = T (X, Y), Touxa A(XO, yo) 1 BEKTOP a = {al’az}- Haiitu: 1) gradz B

Touke A ; 2) MPOU3BOAHYIO B TOUKE A MO HAIIPABJICHUIO BEKTOpPa d .
z = 3x* + 2x%%; A(-1; 2), a= {4; —3}.

Bapmuanr 3.

y oz 0°z 0z 0°z
1. lana pyHkuus Z = IN(X+e™”) . Mokasars, uto — =

OX OXOy Y O
2. Jlana ¢ Z_XH xéZZ oz 0
. Hana QyHknua £ — . ll0Ka3are, 4TO —— =
y oxoy oy

Hana pyukius Z = f (X, )/), TOYKA A(Xo, yo) v BekTop A = {al,az}. Haiitu: 1) gradz B

Touke A ; 2) MPOW3BOAHYIO B TOUKE A MO HAIIPABJICHHUIO BEKTOpa d .
Z =(n(3x% + 4y?); A(1; 3), a= {2; —1}.

Bapuanr 4.
y 0%z oz
1. lana ¢pynkuus Z = X~ . TToka3zats, uto Y Xy =(1+ylnx) &
2. Jlana dynxims Z = xe% . Tokasats, 4to X 8_25 + 2Xy o'z +y? 825 =0
OX Oxoy oy

Tlana dyrkmas Z = T (X, Y), touxa A(X,, Yo) usexrop @ = {al,az}. Haiitu: 1) gradz B

TOUKe A ; 2) MPOM3BOAHYIO B TOUKE A MO HAIIPABIICHHUIO BEKTOpa d .
2

Z = arcsin (XVJ A(1; 2), a= {5; —12}.

Bapuanr 5.
0’z ,0°z
=a

ayz - aXZ

2. Jlana ¢pynxius Z = COS Y + (y — X) sin Y . Tlokasats, uto (X—Y)

1. lana dynknus. Z = sin( X+ ay) . ITokazaTsp, 4TO
0’z oz
oxoy oy

Jlana pyuxkuns Z = T (X, Y), Touxa A(XO, yo) v BekTOp A = {al,az}. Haiitu: 1) gradz B

TouKe A ; 2) IPOU3BOAHYIO B TOUKEe A 110 HAIIPABICHHIO BEKTOpa d .
z = arctg (xy?); A(2; 3), a= {4; —3}.

Bapuanr 6.



_ 2X+3y oz oz
1. Tana ¢pyHKIASA Z= 5> . Ilokazate, uro X—+Y—+27Z= 0

x> +y X
, Z:x2+y2 . Xg+y@_2(x+y)
. Jana pynxums X—y . Iloka3atsp, 4TO x oy —X _y

Jlana gyuxums Z = T (X,Y), Touxa A(XO, yo) ¥ BEKTOP a= {al’az}- Haiitu: 1) gradz B

Touke A ; 2) MPOU3BOAHYIO B TOUKE A MO HAIIPABJICHUIO BEKTOpPa d .
Z = 5x% + bxy; A(2; 1), a= {1; 2}.

6.2.8. Ammecmayuonnas konmpoavhasn padooma No8
Bapmuanr 1.
1. Onpenenuth THN T PepeHINATBHBIX YPaBHEHUH U HAUTH WX PEIICHMSL:

a) x°y' = (y* +1)(x+1); 6) (x+2y)+xy'=0.

" ' 2X
2. Hatitu peleHune 3a1a4un Komm mis ILI/I(b(bepeHuI/IaHI)HOFO YpaBHEHUS y - 4y + 5y = Xe ; IIpu

JAHHBIX HaYaJbHBIX YCIIOBHSIX y(O) =1 y’(O) =0 .

Bapuanr 2.
1. Onpenenuth TN T QPEepeHIINATBHBIX YPAaBHEHUH U HAUTH WX PEIICHMSL:
2y
2 i _ 3
a) X' =41+Yy"; 6))’_7—216

" ’ 2X
2. Haitt pemenne 3ampagn Komm s quddepeHnnanibHoro ypaBHEHUS y — 4y + 4y =€, pu

JaHHBIX HaYaJIbHBIX YCIOBUAX y(O) =2, y'(O) =8 .

BapmuanT 3.

1. Onpenenuts i quddepeHnHan-HBIX YPaBHEHUH 1 HAWTH UX PELICHUS:
' 2 ’ -

a) Xy =1-x"; 6 y+y=e’

2. Haiitn pemmrenne 3anaun Komm mis quddepeHmansHoro ypaBHEHUS

y” - 5y’ + 6y = (12X o 7). e_x , IIPU JaHHBIX HAYaJIBHBIX YCIIOBUAX y(O) = 1’ y’(o) = 0

Bapuanr 4.
1. Onpenenuts Tun g depeHIaTbHBIX YPAaBHEHUH U HAWTH UX PEIICHUS:
a) (x> +1)y' —xy=0; 6) V' +2y=4

" ! H
2. Haiin pemenne 3agaun Komm urs qudbdepennuansuoro ypapuenus Y T 6 y + 9 y= 10sin x

5 IpU JaHHBIX HAYaJIbHBIX YCIOBUAX y(O) = 1’ y’(O) = 0

Bapuanr 5.
1. Onpenenuth TN T QepeHIaTbHbBIX YPABHEHHM U HAUTH UX PELICHUS:

2) y'VX+1l=xy. 5) V' +2xy= xe™



"
2. Haiiti pemenne 3amaun Komm st nudpdepenrmansaoro ypapuenns Y — 4y + 5y = 2X

IIpU JaHHBIX HAYAJIbHBIX YCJIIOBUAX y(O) = 21 y,(O) = 3

Bapuanr 6.
1. Onpenenuth TUN T QepeHINaTbHBIX YPaBHEHUH U HAUTH WX PEIICHHSL:

a) Y'+ yigx=0; 6) y’+x12=1

2. Haiitu pemenne 3anaun Komm miist auddepeHnnanbHoro ypaBHeHHs! y" +y= 2.C0S X ; Ipu

JaHHBIX HAYaJIbHBIX YCIOBHUAX y(o) = 1’ y,( ) =

6.2.9. Ammecmayuonnas konmpoavrasn pavoma Ne9
Bapmuanr 1.
1.13meHnTH nopsl):[OK WHTETPUPOBAHUS B IOBTOPHOM HHTETPAJIe U CIIeNaTh YePTEX 00IacTH
-2x+6

J'dx J'fxydy

WHTErpupoBaHus ~ ! -8x”

2. Beruuciauthb I/IHTeraH nepeiast OT MPSAMOYTOJIbHBIX JEKaPTOBBIX KOOPAMHAT
Vi- a2
fx J
K TIOJIApHBIM: ©
3. BeuucianTh KpUBOIMHEHHBINA HHTErpaji 1-ro

ﬂxz +y?)dl, 2de £- oxpysrcrocmn x* +y? =4

poma <
4. BBIYHCITUTS IJIOINIA/h YACTH MOBEPXHOCTH, YPAaBHEHHE KOTOPOH 3a/IaHO B YCIIOBUH 3a/1a4 MEPBBIM,
BBIPE3aHHOI JAPYTHMMH 3aJaHHBIMU OBEPXHOCTAMHU U3 Hee. X?+2°=1, 2x+y=2, y-2, z=0 x>0, y>0, z>0

BapmuanT 2.
1. I3MeHUTh MOPSIOK HHTETPUPOBAHS B TOBTOPHOM WHTETPAJIC M CACNATh YEPTEK 00IacTh

3 Jax-x?
J'dx f f(x, y)dy

HHTETPUPOBaHUA !
2. Beruncnuts HHTerpan Hepeisd OT NPSAMOYTOJBHBIX AEKAPTOBBIX KOOPAWHAT

fdx | sin+/x* +y’dy
K HOJIAPHBIM:

3. Beruucautb KpHBonI/IHeﬁHHﬁ uHTEerpan l-ro

J. dl
poﬂa P ’8_ X2 _ yZ

4. BBIYUCIUTS IIONIAIb YACTH TOBEPXHOCTH, yPAaBHEHHE KOTOPOH 3a/1aHO B YCIIOBUH 32124 EPBLIM,
BBIPE3AHHOM JAPYTMMH 3aJaHHBIMU HOBEPXHOCTAMH M3 Hee.y?+2°=4, x>+y?=4, x=0, y=0, x>0, y>0, z>0

20e £ - ompe30K hpsiMoU, CoeQUHSIIoWUll MmouKu 0(0,0) u B(2,2)

Bapunanr 3.
1. U3menuth nop;mox I/IHTerI/IpOBaHI/ISI B IIOBTOPHOM UHTErpaje U celaTh 4epTex 001acTu
—ay?
Id 'y J'f (x, y)dx
-4y-4

UHTErprpoBanus °



2. Berunciauth HUHTCrpal, nepeﬁ,uﬂ OT OPSAMOYTOJIBHBIX JCKAPTOBLIX KOOPpAWHAT

0 V3 x? dy

o f
K monspubimM: Y3 © 1+x" +y

3. Berunciauth KpUBOIUHEHHBIN uHTErpan 1-ro pona

J(4§/_ - Sﬁ)dl , 20e £ - ompe30K NpsiMOU, COeOUHAWUL MOUKU Al0,4) u B(4,0)
VA

4. BBIYMCIUTS TUIONIA/Ib YaCTH TOBEPXHOCTH, yPABHEHHE KOTOPOH 3a/1aHO B yCJIOBUH 3a/1a4 TIEPBBIM,
BBIPE3aHHOM JPYTMMH 3aJaHHBIMH MTOBEPXHOCTAMHU M3 Hee.X>+y?=7%, x+y=1, x=0, y=0, x>0,y>0, z>0

Bapuanr 4.

1. U3meHuTh HOpSlI[OK HWHTCIpUPOBAHUSA B IIOBTOPHOM MHTErpajIC U CACIATh YCPTCK obactu
Ax+4

J'dx f x, y)dy
WHTEerpupoBanus °
2. Beruucnuth UHTErpall, nepei i oT NpsAMOYrolbHbIX 1€KapTOBBIX KOOPAUHAT

} ” Vg W
K HOHHpHBIM: 0 - ﬁ._L v X +y

3. BeruncanTh KpUBOTUHEHHBIN HHTErpan 1-ro pona
J' ydl, 20e £ - dyea acmpoudbl X =cos’t, y =sin’t, 3akaoueHHas mexicdy mouKamu A(l,O) u B(O,l)
L
4. BBI‘II/IC.HI/ITB mionraab 4aCcTtu HOBerHOCTI/I, ypaBHeHHe KOTOpOfI 3a1aHO B YCHOBI/II/I 3a1a4 HepBBIM,
BBIPE3aHHON IPYTrUMU 33IaHHBIMU IIOBEPXHOCTSIMU U3 HEE.

y2+z2=y, y2+z2=x2, x=y, x>0, y>0, z>0

Bapuasur 5.
1. U3smenuTH nop;mOK HHTerpnpOBaHm B ITOBTOPHOM HMHTErpaje u ClIeNaTh YepTex 001acTi

fdy J‘f(x y)dx

HHTErpupoBanus ~ !  2¥-
2. Berauciuth HHTerpan nepeiis OT MPSIMOYTOJBHBIX IEKAPTOBBIX KOOPIHHAT
v a-x?

J'dx ' cos(x? +y2)dy
K HONSPHBIM: © 4- X

3. BeruncanTh KpUBOTUHEHHBIN HHTErpan 1-ro pona
I,/Zydl, 20e £ - nepeas npka yukaoudst x =2t - sint), y =2(1- cost)
L

4. BRIYuicIuTh TII0MIA/Ih 9aCTH IIOBEPXHOCTH, YPABHEHHE KOTOPOH 3aJIJaHO B YCIOBUH 3a1a4 TIEPBEIM,
BBIPE3aHHOW JIPYTHMH 33 JAHHBIMH ITOBEPXHOCTSIMH U3 Hee.z>=2xy, X=Y?, y=1, z=0 x>0, y>0, z>0
Bapuanr 6.

1. U3MeHUTH nopsmox HHTerpHpOBaHm B MTOBTOPHOM HMHTErpalie U CAENaTh YepTek o0macTu

J'dx J'f x, y)dy
UHTErpUPOBaHus ~ 1 4x-
2. BeruncinThb HUHTErpal, Hepeﬁ,[[ﬂ OT OPAMOYTOJIBHBIX JCKAPTOBBIX KOOPAWHAT

V1-x?
dy
Jax | e
1+4x" +
K HOJAPHBIM: 0 Y
3. BeruucanTs KpUBOIMHEWHBIN HHTErpal 1-ro

J‘M 20e L - dyea Kpugoll r =9sin2¢, 0=<¢ <—
ya (X +y2] 4

N

poxa



4. BBIYMCIHUTD TIIOLIA b YACTH TIOBEPXHOCTH, YpaBHEHHE KOTOPOM 3aJJaHO B YCIIOBUH 3a/1a4 MIEPBBIM,
BBIPE3aHHOM JPYTMMH 3a1aHHBIMH TTOBEPXHOCTAMH M3 Hee. z2=2Xy, X=Y, Xx=1, z=0 x>0, y>0,2>0

6.2.10. Ammecmauyuonnasn Konmponvnas pavoma Nel )

Bapmuanr 1.
1.MccnenoBaTh Ha CXOMUMOCTH PSAT

oo (_l)ﬂ
n=1+2n-1
2.MccnenoBath Ha CXOMUMOCTH (aOCONIOTHYIO WIIH YCIIOBHYIO) 3HAKOUEp eAYIOIIUICS s
1 1 1 1
R
EE I PR
3.Uccnenosars no mpusHaky Jlanambepa cXoauMoCTh psiaa
1 N 1 N 1 N 1
2:1 23 25 7 2P om-1)

4. Pa3NoxkuTh B P/ 110 CTENEHAM X QYHKIMIO y=Xe >

+ ..

Bapuanr 2.
1.MccnenoBath Ha CXOTUMOCTD PSIIT

E 2n—1
n:l\;‘nz—]’l

2. UccrenoBath Ha CXOMMOCTH (A0COIIOTHYIO HJIM YCIOBHYHO) 3HAKOUEPEAYIOIIUNUCS PsiJT

111 11 171

2 228 32 42
3.Uccnenosats no npusHaky [lamambepa cXoquMOCTh psaa
5 52 5?!—1
2l 31l
2

4. Pa3nokuTh B PSI 110 CTENEHAM X GyHKIHIO Y=€

+ ..

BapmuanT 3.
1.WccnenoBaTh Ha CXOJIMMOCTD Psi

> 1
n=15n2+2

2. UccnenoBath Ha CXOAMMOCTH (A0CONIOTHYIO MIIM YCIOBHYIO) 3HAKOYEPEAYIOIIUUCS PSII

1 1 1

_t— =

InZ2 1In2 Ind

3.UccnenoBathk 1o NpU3HAKy I[anaM6epa CXOUMOCTD PsIZIOB
2 R o

-ttt —+  +——  +

1'2 23 34 0 mia+l
4.Pa3inoXuTh B PsIIT IO CTEMEHIM X (hYHKITHIO
y=sin3X+X c0$3X

Bapuanr 4.
1.MccnenoBaTh Ha CXOOAUMOCTb PAJT

= 1

n=12n+l

2. MccnenoBaTh HAa CXOOMMOCTH (20COIOTHYIO MITH YCIIOBHYIO) 3HAKOUEPETYIOLIMNCS P

—]+L—L+L—
NZRENCEEN/I

3.Uccnenosate no npusHaky Jlanambepa cxoquMocTs psaga



4.Pa3noxXuTh B psf MO CTENEHAM X (DYHKLIHUIO

1
y:l'i‘)(2

Bapuanr S.
1.MccnenoBath Ha CXOUMOCTD PSIT

2 n+1

n=1 2n+1

2.MccnenoBaTh Ha CXOUMOCTD (a0COTIOTHYIO UIIM YCIIOBHYIO) 3HAKOUEPETYIOIIUICS P

LT

3.Uccnenosars no mpusHaky Jlamambepa cXoauMOoCTh psiaa

oo n?
n=15n

X

2
4.Pa3foKHUTh B PSIL 11O cTeneHsM X dyHkmmio y=9 + X

Bapuanr 6.
1.MccnenoBaTh Ha CXOTUMOCTH PST
2 n+1
n=1 2n+1
2.MccnenoBaTh Ha CXOMUMOCTD (a0COTIOTHYIO MITH YCIIOBHYIO) 3HAKOUEPETYIOIIUICS P
1 1 1 1
=R I + ..
5 10 19 o+l

3.UccnenoBats no mpu3Haky Jlamambepa cXoauMOCTh psiaa
2 2 2
1+2_+i+4_+___+ ki
3 32 33 3?@—1
4.Pa3noXuTh B PSIIL IO CTENEHIM X (hYHKITHIO
1

y= NS

+ ..

6.2.11. Ammecmayuonnas Koumponvhas paboma Nel 1

1./lana ¢pynkuus f (X, y), TOYKa A(XO; yO)I/I BEKTOp é(ax; ay). (Cwm. Tadauny nmxke). Haittu:
1) grad z B Touke A;

2) NPOM3BOHYIO B TOYKE A IO HAalpaBJICHHUIO BEKTOpa a .

2. Jlana kpuBas L . C HoMomipi0 KpHBOJIMHENHBIX HHTEIPAJIOB
a) BelumciuTh Maccy M orpeska kpusoit L or touku B(X,, Y;) no touku C(X,,Y,), eciaun

3amana miotHocts (X, Y);
0) BBIYKMCIMTH PAOOTY CHJIBI F(x,y)=P(x,y)i+Q(x,y)j IIPU [IEPEMELIEHUH TOYKH 110 KPH-
Bo#t ot Touku B(X,Y,) o roukn C(X,,Y,).

3. Ha IOBEpXHOCTH S , 0TCEKaeMOi KOOPMHATHBIMH MIOCKOCTSMH, PACTIPEIENEH dIeKTPHHec-
Kuii 3apsa ¢ wiotHocthio (X, Y, Z) . BeaucauTs cyMMapHBIii 3apsi HOBEPXHOCTH.

4.]TaHbI BEKTOPHOE MOJIE F = Ifxi_ + IEy j+ EIZ u wiockocth AX+ By +Cz+ D =0 (p), xoropas

COBMCECTHO C KOOPpANHATHBIMH IJIOCKOCTAMU 06pa3yeT nupamMuay V . HYCTL O — OCHOBAHHE IIMPAMUBI,



NpUHAUIeKAIIee TIIOCKOCTH (p), A — KOHTYp, OrpaHUYMBAIOIINKA ¢ ; M — HOPMaJlb K O , HAMIpaBJICHHAS
BHe nupamuibl V . TpeOyercs BBIYUCITHUTD:

-IIOTOK BCKTOpa F 4Ye€pe3 NOBEPXHOCTh O B HAIPaBJICHHUHU HOPpMaJIA ﬁ,

-[UPKYJISAIMIO BEKTOPHOTO Noist F 110 3aMKHYTOMY KOHTYPY A HEMOCPEACTBEHHO U PHUMEHHB TEOPEMY
CToKca K KOHTYpY A U OrpaHHYCHHOW MM MMOBEPXHOCTH O C HOPMaJbo M ;

-[IOTOK BEKTOPHOro 1ojist F uepes nosnnyro noBepxHocTh mupaMu/ibl V B HalpaBJIeHUH BHEIIHEH
HOpMaJH K €€ MOBEPXHOCTH HEMOCPEACTBEHHO U MpUMeHUB TeopeMy I aycca-Octporpanackoro. Cnenatb

YEepTEXK.

Tadoauma

Bap-Ta

3aganus

z=xX+xy+y% A1), a(2-1)
2) L : okpyxnocts X =5c0st. y =5sint; or B(5,0), nporus yacosoii crpenku 1o C(0,5);
6 y)=x; F(xy) = (¢ = y)i-(x-y))].

1.
Six+2y+z=1; f(x,y,2)=1z+2x.
F=(x+2)i; x+y+z-2=0.
z=2x2+3xy+y? A(21), a(3-4)
2) L : orpe3ok mpsmoii y:gX—S; B(2,0); C(4,5); f(x,y)=X"+V;
2 F(x,y) = (x+Y)i—(x=)].
S:2x+y+z=1; f(x,y,z2)=z-X.
F=(y-—x+2)i;2x-y+2z-2=0.
z=In(5x2+3y?} A1), a(3; 2)
2) L: orpesok mpsamoit Yy =—x+1; B(1,0), C(0,1);
—= Yy T X i
f(x,y)=2x+y; F(Xy)= - .

3 (xy) y: F(xy) v Xy
S:4x+y+z=2; f(x,y,2)=z+Y.
F=(x+72)i;2x+y+2-4=0.
z=In(5x2 +4y?}) A@L1), a(2; 1)

2) L:mapadoma y=x*; B(-L1), C(L1): f(x,y)=x+Yy>;

4 | FOGy) = 0¢ =2xy)i+(y* -2xy)] .

S:2x+2y+z=1; f(X,V,2)=2-2X+Y.

F=(x+2y—2)i; —x+2y+2z-4=0.

z =5x*+6xy, A(2;1), a(2)

2) L:ommnc X=3cost, y=2sint; or B(3;0) 1o C(—3;0) nporus yacosoii crpenku

c foy)=y; Fxy)=(y=30)i+(yx* +2y)].

S: 2x+3y+z=2; f(X,y,2)=z—-Xx-Y.
F=(2x+3y-32)]; 2x-3y+2z-6=0.




z=arctg(xy’} A(2;3) a(4-3)

2) L:orpesok mpsimoit Yy =-2x+7; B(5), C(31; f(x,y)=xy;
s | Fxy) =0 +y)i-(y"+x)].

S:x+y+2z=2; f(x,y,2)=2+X.

F =(2x+4y+3z)k; 3x+2y+32-6=0.

6.2.12. Ammecmayuonnasn konmpoavnan paboma Nel2
Bapuanr 1.
1.IIpencraBuTh TaHHBIC KOMILICKCHBIC YMCIIa B anredpandeckoi Gopme.
a) sin (n/4 + 2i) b) Arctg (- i/3); 6) cos (n/6 + 2i) b) Arcsin 4.
2. HauepTtuthb 005acTb, 3a7JaHHYI0 HEPABEHCTBAMU
a) |[z-1|<1; |z+1]>2; 6)|z-1]|=1; ]|z |<2.
3. IIpoBepuTts, 4to U(X,y) (WIu V(X,y)) SIBISETCS NEHCTBUTEIHHON (MM MHUMOW) YaCThIO aHAIUTUYECKOM
¢ynkuuu f(z). BoccraHoBuTh f(Z) 10 N3BECTHOM NEHCTBUTENLHON (MM MHHMOI) YaCTH M JAHHOMY
3HaveHuto f(zo).
a)u=x2-y?+x,f0)=0; 6)u=x>-3xy*+1,f0)=1.

Bapuanr 2.

1.IlpeacraBuTh JaHHBIC KOMIUIEKCHBIE YHCIIA B anreOpandeckoit popme.

a) sh (2 + in/4) b) Arctg (2 —1i); 6) ch (2 + in/2) b) Arcsin (17/8).

2. HauepTuthb 0051acTh, 3a/JaHHYIO0 HEPABEHCTBAMU:

a) |z-1|<2;Re {z} > 1; 6) rz+1|21;|z+i|<1.

3. IIpoBeputh, uto U(X,y) (Wm v(X,y)) SIBIASETCS NEHCTBUTEILHON (MITH MHUMOM ) YaCThIO aHATMTHICCKON
dbyaknun f(z). BocctanoBuTts f(z) mo n3BecTHOM ASHCTBUTENHHON (MITM MHUMOM ) YaCTH W TAHHOMY
3HaueHuio f(zo).

a)v=e(ycosy+xsiny),f(0)=0; 6)u=x>-y*-2y,f(0)=0.

Bapuanrt 3.

1. IlpeacraBuTh AaHHBIE KOMIUIEKCHBIC YHCIIA B anreOpandeckoit hopme

a) sin (n/3 + i) b) Arch (3i); 6) cos (/4 + i) b) Arch (-2).

2. HauepTtuth 001acTh, 3aJaHHYIO HEPABEHCTBAMH:

a) |[z+1|<1;|z-i|<1; 6) |z+i|<2; |z-i]|>2.

3. [IpoBeputs, uto u(x,y) (Miau v(X,y)) SABIsETCS JEWCTBUTENBHON (MIM MHUMOM ) YaCThIO aHATMTHYECKON
¢hynaxmun f(z). BocctanoButs f(z) Mo H3BECTHOM NIEHCTBUTENHHOMN (MM MHUMOW) 9aCTH U JAHHOMY
sHaueHuio f(zp).

a)v=eYsinx+y,f(0)=1; 6)v=e*cosy,f(0)=1+i.

Bapuanr 4.

1. [IpencraBuTh MaHHBIE KOMILUIEKCHEIE YHCIa B anreOpamdeckon hopme

a) sh (1 + in/2) b) Arccos (-5);  6) ch (1 —in) b) Arctg (-5i/3).

2. HauepTtuth 001acTh, 3aJAHHYIO HEPABEHCTBAMH:

a) |[z-1-i|<1;Re {z} > 1;Im {z} > 1.

3. [IpoBeputs, uto u(x,y) (Miau v(X,y)) SABIsSETCS JEWCTBUTENBHON (MM MHUMOMW ) YaCThIO aHATMTHYECKON
¢dbynxun f(z). BocctaHoBuTs f(Z) 10 H3BECTHOM NIEHCTBUTENBHOMN (MM MHUMOW) YaCTH U JJAHHOMY
3HaueHuro f(zp).

a)u=y-2xy,f(0)=0; 6)v=x’-y*+2x+1,f0)=i

Bapuanr 5.

1. IIpencTaBuTh AaHHBIC KOMITJICKCHBIC YHCIA B aJireOpandeckoit popme

a) cos (n/4 — 2i) b) Arch (- 4i);  6) sh (2 — i) b) Arccos (- 3i)

2. HauepTtuth 001acTh, 3aJaHHYIO HEPABEHCTBAMH:

a) |z—1+i|21;Re {z} <1;Im {z} < 1.

3. [IpoBeputsk, uto u(x,y) (Mau v(x,y)) ABISETCS JEHCTBUTENBHOMN (MM MHUMOW ) YaCThIO aHATUTHIECKON
¢dbynkiun f(z). BocctanoBuTs f(Z) 10 H3BECTHOM NISHCTBUTENBHOMN (MM MHUMOW) YaCTH U JAHHOMY
3HavyeHuto f(zo).




6.3.

RBoooo~NooaRrwNE

16.

17.

18.

19.

20.

21.
22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.
38.
39.
40.
41.

0.
1.
12.
13.
14.
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ayu=eYcosx,f0)=1; 6)v=3x*y-y*,f0)=1

Ilepeyens BONpocoB K 3a4eTy MO MaTeMaTHKe 3a 1-i1 cemecTp
Juneitnas u eexmopuasn anzeopa
Matpuribl. OCHOBHBIE TOHSTHSL.
JelicTBus Ha MaTpULIaMHu.
Onpenenutenu. OcHOBHBIC OHATHS. CBOMCTBA onpeaenuTencei. AlreOpandeckoe JOMOTHEHHE.
Hesripoxxnennsie matpuibl. OCHOBHBIE TTOHATHsI. OOpaTHas MaTpUIIA.
Panr matpuiisl.
Cucrembl THHENHBIX YpaBHEHUH. OCHOBHBIE TIOHATHSL.
Pemenne cucrem nuHelHbIX ypaBHeHuil. Teopema Kponekepa-Kamnemnu.
Pemenme HeBBIpOXKICHHBIX TUHEHHBIX cucTeM. @opmyna Kpamepa.
Pemenue cucrem IMHENRHBIX ypaBHEHH MeToioM ['aycca.
Cucrembl TMHEHHBIX OJHOPOIHBIX YPaBHEHHH.
BekTopsl. OcHOBHBIE OHATHS. JIMHEIHHBIE Omepaniuy HaJl BEKTOPAMH.
IIpoeknuu BekTOpa Ha OCh.
Pa3znoxenue Bekropa 1o opramM KOOpPAMHATHBIX oceil. Moaynb Bekropa. Hanpasistonue KOCUHYCHI.
JleiicTBUS HaJl BEKTOPAMH, 33JaHHBIMU IPOEKLUSIMH.
CkanspHOe Mpor3BeIeHUE BEKTOPOB U €ro cBoiicTBa. OnpezeneHne CKaJsipHOro Mpor3BeIeHusl.
CBO¥iCTBa CKAIIPHOTO MIPONU3BECHHUSI.
Bripakenne ckasipHOTO MPOM3BENEHUS Yepe3 KOOpanHaThl. HekoTopbie mMpuitokeHus: CKaIsIpHOTO
MIPOM3BECHHUS.
BekropHoe nponsBenenue BeKTopoB. Onpezenenne BEKTOPHOTo pon3BeaeHna. CBONCTBA BEKTOPHOTO
MIPOM3BECHHUS.
Bripakenrie BEKTOpPHOTO MPOU3BECHUS Yepe3 KOOpAHATH. HekoTopbie MpuitokeHus: BEKTOPHOTO
MIPOM3BECHHS.
CwmernranHOe ITpon3BeieHNe BEKTOpoB. OmnpereneHe CMEIaHHOT0 MPOU3BENEHHS, €0 TeOMETPHIECKUH
cmbIcit. CBOMCTBA CMEIIAHHOTO MPOU3BENECHIS BEKTOPOB.
BeIpaxeHne cMenaHHOro MPOU3BEICHUS Yepe3 KOOpAUHATHL. HeKoTopble NPUIOKEHNS CMEILIAHHOTO
MIPOU3BEACHMUS.

Ananumuyeckasn zeomempus
CucreMa KOOpIUHAT Ha TUIOCKOCTH (JlekapToBa u monspHas cucTeMbl). OCHOBHBIC TTOHSATHA.
[IpeoOpazoBaHme CHCTEMBI KOOPAUHAT (TTapauIeILHBIN IIEPEHOC U MTOBOPOT OCEH KOOPAMHAT).
JIuann Ha TTockocTH. OCHOBHBIE TIOHSTHSL.
YpaBHEHUS IPSAMON HA TIIOCKOCTH. YTIIOBOH Kod(puImieHT. Y paBHEHUS MIPSMOM, TTPOXOIAIICH depes3
JaHHYIO TOYKY B JAHHOM HAlpaBJIEHUHU. Y paBHEHUS MPAMOM, TIPOXOAIIEH Yepe3 ABe TOUKH.
YpaBHEHUs NPsIMON B OTpE3Kax. Y paBHEHHUS IPSMOM, MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY
TIEPIIEHANKYISIPHO JaHHOMY BeKkTopy. llonspHoe ypaBHEHHE MPsIMOi.
HopmanbHoe ypaBHEHUE OpSIMOM.
[Ipsimast TUHIS HA TUTOCKOCTH. YTOJ MEXIY IBYMsI IPSIMBIMA U YCIIOBHS WX TEPIIEHANKYISIPHOCTH.
Paccrosinue oT TOUKH 10 OpSIMOM.
JInHuu BTOpOro nopsiaka Ha miIocKOCTU. OKPY>KHOCTbD.
Ommric (KaHOHMYECKOe YpaBHEHUE, NCCIIeJOBaHrEe (POPMBI DILTUIICA TIO €r0 YPaBHEHHUIO).
I'umepbona (kaHOHWYECKOE YpaBHEHHE, HccaeqoBaHue (hOPMBI THIIEPOOIIEI 110 €€ YPaBHEHHUIO).
[Tapabona (kaHOHUYECKOE ypaBHEHHUE, HCCiIeqoBaHne (opM mMapadoIIbl 110 €€ YPaBHEHHIO).
OO1ee ypaBHEHUE IMHUI BTOPOTO MOPS/IKA. Y paBHEHUS KPHUBBIX 2-TO MOPS/IKA C OCSIMA CUMMETPHH,
MapauIeTbHBIMU OCSIM KOOPJIMHAT.
OOmiee ypaBHEHHE 2-TO MOPSIKA.
YpaBHEHUS IMHUHN U IOBEPXHOCTEH B TpocTpaHCcTBe. OCHOBHBIE TOHATHSI.
YpaBHEHHUS TUIOCKOCTH B IPOCTPAHCTBE (YPaBHEHUS TUIOCKOCTH, IPOXOISIIECH Yepe3 JaHHYIO TOUKY
MIEePIICHANKYIISPHO TaHHOMY BekTopy. OOIiee ypaBHEHUE IIIOCKOCTH).
YpaBHEHHE MIIOCKOCTH, MPOXOSIIEH yepe3 TpH AaHHBIE TOYKH. Y paBHEHHUE IIJIOCKOCTH B OTPE3KAX.
HopmanbHoe ypaBHEHHUE IIIIOCKOCTH.
VYron Mexny JByMS IJIOCKOCTSIMH. Y CIIOBHS APAJUIEIBHOCTH M NEPIICHANKYISIPHOCTH ABYX IUIOCKOCTEH.
PaccrosiHue OT TOYKH 10 TUIOCKOCTH.
YpaBHeHHE NIPSMOI1 B TPOCTPAHCTBE (BEKTOPHOE YpaBHEHHE MPSIMOM, KAHOHUYECKHE yPaBHEHUS
MIPSIMOIA ).
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YpaBHEHHE NMPSIMON B IMTPOCTPAHCTBE, MPOXOSIICH uepe3 aBe Touku. OOIe ypaBHEHU PSIMOI.
[psimast TMHUS B IPOCTPAHCTBE. YTOI MEKIY NPSIMBIMH. Y CIIOBUS MApaJUICIBHOCTH U
MEPIICHIUKYIIIPHOCTH MPSMBIX. Y CIIOBUSI, TIPH KOTOPOM JIBE MPSIMbIC JIGKAT B OJJHOU TNIOCKOCTH.
[psiMast ¥ TUIOCKOCTh B TIPOCTPAHCTBE. YTOI MEKIY NPSMO U IMIIOCKOCTBIO.

45, VY cnoBust napauiebHOCTH U TIEPIICHANKYISIPHOCTH TPSIMOM | TIOCKOCTH.

[TepeceueHune mpsMOi ¢ TIOCKOCTBIO. Y CIIOBUE PUHAUISKHOCTH MPSIMOM TIOCKOCTH.
[MunuHapryecKue NOBEPXHOCTH.

[ToBepxHocTu BpamieHus. KaHoHnueckue moBepXHOCTH.

KaHoHHMYecKkre ypaBHEHUsI TOBEPXHOCTEH BTOPOTO MOPSIKA. DITATICOU].

OHOMONOCHBIN THITEPOOIOU/T.

JIBYXTIONOCHBIN THITEPOOIOU/T.

OUIMNTHYECKUH TapaOoIonI.

l'unepbonuuecknii mapaboonI.

Konyc BTOporo nopsijxa.

Beeoenue ¢ ananuz
MuoskecTBa. UnciioBrle MHOXKECTBA. MHOXKXECTBO JEUCTBUTEIBLHBIX YUCEIL.
UucnoBbie mpoMexyTKku. OKpecTHOCTh TOUKH.
Oyukuusd. [ToHsTHE QYHKIHH.
Yucnossle pyaknuu. ['paduk ¢pyakiun. CriocoObl 3a1anust GyHKIUA.
OcHoBHble xapaktepuctuku ¢pyHkiun. OopatHas Qyakuus. CrioxHas QyHKIUS.
OCHOBHBIE dJIEMEHTapHbIC QYHKIMH U MX rpaduKu.
Hucnosas nociienoBaTeNbHOCTh. 1Ipeen 4nciaoBoi nocieq0BaTebHOCTH.
[Ipenen MOHOTOHHO# OrpaHWYeHHON MocienoBaTenbHocTH. Yucio e. HatypanbHbie toraprdmel.
Mpenen pynkumu. [penen yHkiym B Touke. [Ipenen GyHKIUYU npu X — o0,
OnHOCTOPOHHNE TIPEIEITHI.
Beckoneuno Oonbias Gyuakius (b.5.D.).
beckoneuno manbie pyHkuu (b.M.®.). OmnpenencHuss 1 OCHOBHEIE TEOPEMEL.
Ces3b MeXKIy GYHKIHEH, €€ MPeneioM ¥ OSCKOHEYHO MaJloi (PyHKITHEH.
OCHOBHBIE TEOPEMEI O TIpeIeax.
ITpusnaku cyiiecTBoBaHuUs npesenoB. [lepBblii 3aMmedaTeNbHbIA peen.
Bropoii 3amedaTenbHbIN Tpenen.
OKBHUBaJIEHTHBIE OECKOHEYHO MaJjible (YHKIINY UX CPaBHEHUE.
OKBHUBaJIEHTHBIE OECKOHEYHO MaJIble U OCHOBHBIE TEOPEMBI O HUX.
[IpumeHeHne SKBUBAIEHTHBIX OECKOHEYHO MAITbIX (DyHKITHA.

HenpepsisaocTh dyrkmuii. HempepsiBHOCTS yHKINN B Touke. HempepsiBHOCTE (pyHKITHI B MHTEpBAIIe

Y Ha OTpe3Ke.

Touku pa3pbiBa QyHKIINN U UX KIACCH(PUKAIIHSL.

OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYyHKIHIX. HempeprIBHOCTH 11eMEeHTapHBIX (WYHKITHIA.
CaoiicTBa QyHKIINH, HETPEPHIBHBIX HAa OTPE3KE.

6.4.IlepeyeHb BONPOCOB K IK3aMeHY 10 MaTeMaTHKe 3a 2-il cemecTp
Beeoenue ¢ ananuz
[IpousBonHas. 3agaun, TPUBOIALINE K TOHSITHIO TPOU3BOAHOM.
(CxopocTh MpsIMONHHEHHOTO JBM)KEHUS. KacaTelnbHAas K KPUBOH).

Ornpenenenue Npou3BOAHON; €€ MEXaHUUECKUM U T€OMETPUUECKUN CMBICIL. Y paBHEHHE KacaTeIbHOU

1 HOpMaJIX K KPUBOM.

CBs13b MEXIy HENPEPHIBHOCTHIO U AU (EpeHINPYEMOCTHIO (DYHKIIUH.
[IpounsBoaHas CyMMBbI, pa3HOCTH, IPOU3BEACHUS M YaCTHOTO (DYHKLHUH.
[IponsBogHas ClOXHOIN 1 00paTHOHN (HYHKINH.

[Ipon3BoAHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUI.

I'unep6onmueckue GpyHKINK U UX IPOU3BOAHBIE.

[IpaBuna quddepenunpoBanus. Tabnua npou3BOAHBIX.
HuddepennrpoBanue HEIBHBIX U IApAMETPUUYECKU 3aJaHHBIX (DYHKINH.
HuddepenuupoBanue HesIBHO 3a1aHHON (YHKIIHUH.
HuddepenuupoBanue GyHKINH, 3aJaHHONW TapaMETPUIECKH.
Jlorapudmuueckoe nuddepennupopanue.

[Ipon3BoaHbIE BBEICHIMX MOPSAKOB SIBHO M HESBHO 3aJaHHBIX (DYHKIIHH.
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[Ipon3BoaHbIE BEICHIMX MOPSAKOB OT (PYHKIHA, 3JaHHBIX TApaMETPUIECKH.
. Huddepenuman dpynxumu. [lonstue nuddepennmnana GyHkunu.
I'eomerpuueckuit cmbicn auddepenunana Gpynkunu. OCHOBHBIE TEOPEMBI O qUdQepeHnanax.
Tabmuua muddepenuuanos. [Ipumenenne nuddepennnana K NpUOTMKEHHBIM BBIYACICHHSIM.
. HuddepeHunansl BHICIIUX TOPSIKOB.
HUccnenoBanve QpyHKIMIA TPU MOMOILM MPOU3BOAHBIX. HekoTopsie Teopembl
o muddepenunupyembix pyHkusax (Teopema Pomms. Teopema Komm).
Teopema Jlarpanxa.
[paBuno Jlonurtans (pacKpbITHsI HEOMPEAeTECHHOCTEH ).
Bospacranne u yosiBaHue QyHKINI (OCHOBHBIC TEOPEMBI).

MakcuMyM U MEHUMYM QYHKIHN (OCHOBHBIE TEOPEMBI).
HauGosnblee 1 HauMeHbIIIee 3HaUeHHsI PYHKIIUU Ha OTPE3Ke.
Beimyxiiocts rpaduka ¢pynkiun. Toukn neperuda.
AcHMITOTHI TpaduKa GYHKIUH.
O6mmas cxema uccnenoBaHust QyHKIIMH U TOCTPOEeHUs rpaduka.
®opmyna Teinopa. @opmyna Telnopa s MHOTOWIEHA.
®opmyima Teiinopa asist TPOU3BOIBEHON QYHKIHH.
[lonsaTna n npeacTaBIeHns KOMIUIEKCHBIX dHcen. [ eomerprueckoe
n300pakeHue KOMIUIEKCHBIX yrcenl. DopMbl 3aIcH KOMILIEKCHBIX YHCEI.
JeticTBus HaJ KOMIUIEKCHBIMA yrciamMu. CloyKeHHe KOMIUIEKCHBIX YHCEIL.
BbrunTanne KOMILIEKCHBIX YHCEI.
YMHOKXEHHE KOMILIEKCHBIX uucell. [leleHne KOMIJIEKCHBIX YUCEll.
N3Bneuenne KOpHEH U3 KOMIUIEKCHBIX YHACEN.

Heonpeoenennntit unmezpai
[lonaTre HEOMpPEAETIEHHOT0 HHTETpaa.
CBoiicTBa HEONIPEAEICHHOIO HHTErpaa.
Tabnuua OCHOBHBIX HEONpee/IEHHbIX HHTErPaJIOB.
Meron HENOCPEACTBEHHOI'O MHTETPUPOBAHUSL.
MeTton HHTErpUPOBAHUS TIOJICTAHOBKOM (3aMEHOM TTepEeMEHHOH ).
Meron UHTErpUpOBaHUs IO YACTSIM.
WHTerpupoBaHue paroHANBHBIX QYHKINH (MHOTOUIEHA).
HHTerpupoBanue ApoOHO-paIMOHANBHBIX (QYHKITHI (METO HEOIPEICTICHHBIX
K03 (-(hUITHICHTOB).
HHTerpupoBanne NpOCTEHINNX PAOHATLHBIX APOOEH.
HHTerpupoBanne palimoHaIBHBIX APOOCH.
WHTerpupoBanne TpUroHoMeTpuueckuX GyHKIUH. YHUBEpcallbHasi TPUTOHO-METPUYECKasl TOJICTAHOBKA.
Wuterpanst Tuna [ sin™ x * cos™ x dx.
WuTerpupoBanne nppanuoHaibHbIX GyHKIWH. KBampatnaasle HpparuoHaIbHOCTH U APOOHO-THHEHHAS
[IOJICTAaHOBKA.
Tpuronomerprudeckas HOACTAHOBKA IPH MHTEIPUPOBAHUU.
WnTerpuposanue quddepeHnarsHoro OnHoMa.
«bepymuecs» u «aedepyImuecs UHTErpabl.

Onpeodenennwiit unmezpan

OrnpeneneHHbIA HHTErPAT KAK OPEENl HHTErPaJIbHON CyMMBL.
I'eomerpudecknii 1 GU3NIECKUN CMBICI OMPEACTICHHOTO HHTErpaia
(nnomanas KPUBOIMHEHHON Tpaneunu; paboTa nepeMeHHON CHUJIbI).
®opmyna Hetorona-Jlelioaua.
OcHOBHBIE CBOWCTBA ONpPEIEIEHHOr0 HHTErpania.
Brrancnenue onpenenennoro narerpana. ®opmyna Hetotona-JletiGaua. MaterpupoBanne
MTOJICTAHOBKOH (3aMEHOI ITepeMeHHO ).
Brruucnenve onpenenaeHHOro uHTErpana. MHTerpupoBaHue mo 4acTsim.
Brruncnenue onpenenenHoro uaTerpana. HTerpupoBaHne 4eTHBIX
1 HeYeTHBIX (YHKIUH B CHMMETPUYHBIX Tpeenax.
WnTerpain ¢ OecKOHEYHBIM IPOMEKYTKOM WHTErPUPOBaHUs. (HecoOCTBeHHBIN HHTErpai | poaa).
WnTterpain ot pa3psiBHOM QyHKIMK (HecoOcTBeHHbIH nunTerpai Il pona).
I'eomerpuueckue u pu3NUIeCKUe MPUIOKEHHS ONPEASIIEHHOrO MHTErpaa.
Brruucnenuve niomanen miockux Quryp.
Brruncnenne anmuHbI JyTH MI0CKOH KPUBOM.



61. Boruncnenue o0bemMa Tena.
62. BerumcieHne miomay moBepXHOCTH BPALICHHUSI.
63. [IpubnmKeHHOe BBIYHUCIICHNE ONPEACICHHOr0 nHTerpaina. dopmyra npsMoyrojJbHUKOB.
64. [IpuOamKeHHOe BBIYUCIICHNE ONPEACICHHOro nHTerpaina. dopmyia Tparenui.
65. [TpubamKeHHOE BBIYHUCIICHNE ONPEACICHHOr0 HHTErpaa.
®opmyna napadon (CumrcoHa).

6.5. [lepeuenb BOMpoOCOB K 3a4eTy M0 MaTeMaTHKe 3a 3-ii cemecTp
DyHKyUU HECKONBKUX NEPEMEHHBIX

Oyakumy AByX nepeMeHHbIX. [Ipenen GyHKIuM IBYX MepeMeHHBIX.

2. HenpepbBHOCTH (GYHKIIUU ABYX MepeMeHHbIX. CBOWCTBA (QYHKIINIA, HETPEPHIBHBIX B OTPaHHYCHHON
3aMKHYTOW 00JIacTH.

3. TlpoumzBomnsie u quddepeHransl GyHKINH HECKOIBKUX MepeMEHHBIX. YacTHBIE TIPOU3BOIHBIC TIEPBOTO

MOPSIJIKA U UX TEOMETPUIECKOE UCTOIKOBAHHE.

YacrtHble TPOU3BOIHBIE BICIIMX MOpAIKoB. Teopema IIBapiia.

Huddepennupyemocts 1 nonubii auddepeHnnan GyHKINHT HECKOIBKHX PEMEHHbIX.

Huddepennmanbl BBICIIUX TOPSIKOB.

[Ipou3BoaHast CIOXKHOM QYHKIIMH HECKOIBKUX MepeMeHHbIX. [1oHast mpon3BoaHasl.

WNuBapuantHocTh hopMbl ostHOTO Aud depeHnnaia.

HduddepennupoBanue HesBHOW (QyHKIIHH.

0. KacarenbpHast TUIOCKOCTh ¥ HOPMAJTh K TIOBEPXHOCTH.

1. DxcrpemyM (yHKIHH IBYX NepeMeHHbIX. HeoOXomumble U JOCTaTOYHBIE YCIOBHS KCTPEMyMa.

12. HauGonbliee n HanMeHbIllee 3HaUeHHs QYHKIIMY HECKOJIBKUX NIEPEMEHHBIX B 3aMKHYTON 00JIacTH.

Jugpghepenyuanvnoie ypasnenusn

13. Oomwme cBenenus o nudepeHnaabHbIX ypaBHEHHIX. 3a1auu, NPUBOAIINE K AuddepeHIInaTIbHBIM
YpaBHEHUSIM.

14. Tnddepennuanpabie ypaBHEHHS IEPBOTO TOPsiaKa. OCHOBHBIC TOHSATHS.

15. YpaBHeHUS ¢ pa3AcSIONUMHUCS TTePEMEHHBIMU.

16. OnHoponubie qudhepeHITHaIbHbIC YPaBHCHHMS.

17. Jluneitnsie nuddepeHunanbapie ypaBHeHus (Meron bepuymau, Meron Jlarpamxka).

18. Vpasuenue 5. bepaymu.

19. VpaBHenue B nmonusix auddeperiinaiax. MHTerpupyrOmui MHOKHTENb.

20. YpaBuenus Jlarpamka u Kiepo.

21. IudpdepeHnmanbHbie YpaBHEHHS BBICIIAX MTOPSITIKOB.

22. YpaBHEHUSI, JOMYCKAIOIIUE TOHWKEHIE TTOPSIIIKA.

23. Jluneiinsle qu¢depeHanbable ypaBHEHHS BBICIINX MTOPSIKOB.

24. Jluneiinsie ogHopoaHbie JIY BTOPOro mopsaka.

25. Jluneiinsie ogaopoansie JY N — ro mopsaka.

26. VHTerpupoBaHue JIMHEWHBIX OMHOPOAHBIX Hu(depeHnnanpubix ypasHenui (JIOJAY) Broporo mopsiaka ¢
MTOCTOSTHHBIMU K03 (ppunmeHTamu.

27. Nnaterpuposanne JIOAY N-ro mopsiaka ¢ MOCTOSHHBIMA KO3 pummeHTamu.

28. Jluneitnsie HeogHOpOAHBIE MU dhepentnanpabie ypasaeHus (JIHIAY). Ctpykrypa obmiero pemeHus
JIHAY BTOpoOro nopsaxa.

29. Merox BapuaIiy MPOU3BOIEHBIX TOCTOSHHBIX.

30. UnaTerpuposanne JIHY BTOpOro mopsiaka ¢ MOCTOSHHBIMU KO3(D(PHUIIMEHTAMH U TIPaBOU YacThIO
CIEHAIEHOTO BHJIA.

31. Unrerpuposanue JIHAY N — ro nopsaxa (N>2) ¢ nocTOsTHHBIMUA KO3 (DUIIEHTaMU 1 TPABOH YaCThIO
CIEHAIHOTO BHJIA.

32. Cucremsl nuddepeHunanbHbIX ypaBHeHnH. HTerpupoBanrne HOpMaJIbHBIX CUCTEM.

33. Cucremsl nuHelHbIX Y ¢ moCcTOSHHBIME KO3 PuUIIeHTaMH.

/leoiinvie u mpoiinvie unmezpasinl

34. JlpoiiHoi nHTerpan. ['eomerpudecknii u GU3NIECKUH CMBICIT TBOWHOTO WHTETpaIa.

35. CBolicTBa IBOMHOTO MHTErpasa.

36. Boluncienue qBOMHOro MHTErpaja B JEKAPTOBBIX KOOPAUHATAX.

37. BoluncrneHue JBOMHOr0 MHTErpaja B HOMAPHBIX KOOpAHHATAX.

38. TpoiiHoit nnTerpan. OcHOBHBIE CBOIMCTBA.

39. Boluncrnenue TpoHHOr0 UHTErpasia B IeKapTOBBIX KOOPAMHATAX.

=
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3aMeHa IepeMEeHHBIX B TPOMHOM MHTerpaje. Boranciaenne TpoiHOro HHTerpaia B HIIMHAPUIECKUX
KOOpAWHATAX.
Brruucnenre TpoitHOro MHTErpaja B cheprUuecKUX KOOPAUHATAX.
Kpueonuneiinvie unmezpanoi
Kpuonuneiinsit uarerpan 1-ro poga. OCHOBHBIE TOHTHSL.
Brruncnenue kpuBoiarHeHOro nHTErpana 1-ro poaa.
Hexotopsle npuioxeHns KpUBOIUHEHHOT0 HHTErpana 1-ro pozaa.
Kpuonuneiinslit uuterpan 2-ro poga. OCHOBHBIE TOHITHSL.
Brruncnenve KpuBOIMHEHHOT0 HHTErpaja 2-ro poaa.
®opmyna Octporpajckoro — I'puna (cBsA3b MEXIy ABOWHBIM M KPUBOJUHEHHBIM UHTETpaJIaMu ).
VYcnoBus HE3aBUCUMOCTH KPUBOJIIMHEIHOr0 HHTErpaia 2-To poja OT IMyTH UHTETPUPOBAHUS.
Hexotopsle npuioxeHns KpUBOIUHEHHOT0 HHTErpana 2-ro poja.
Ilosepxnocmubie unmezpanoi
[ToBepxHoctHbIi nHTErpan 1 poga. OCHOBHBIE MTOHATHS.
Brrancienre moBepxHOCTHOr0O HHTErpana 1-ro poxa.
HexoTtopsle npuioxeHns MOBEpXHOCTHOr0 MHTerpana 1-ro poza.
[ToBepxHOCTHBIN HHTErpad 2-T0 poaa. OCHOBHBIE MTOHITHSL.
Brruncienre noBepXHOCTHOTO HHTErpajia 2-To poja.
®opmyna Octporpajackoro — ["aycca (CBA3b MeXly MOBEpXHOCTHBIM HHTErpajom 11- poma mo
3aMKHYTOW TIOBEPXHOCTH M TPOHHBIM HHTErPAIOM 110 00bEMY).
®opmyna Ctokca (CBs3b MEXTy TOBEPXHOCTHBIMHU M KPUBOJIIMHEIHBIMU MHTErpaiamu 11 pona).
HexoTtopslie mpuiioxeHns MOBEPXHOCTHOrO MHTErpaja 2-ro poja.

6.6. [lepeuenb BOompocoB K 3K3aMeHY MO0 MaTeMaTHKe 3a 4-i cemecTp
Yucnoewie paowvt
Hucnosele psasl. Psg reoMeTpruueckoi Mporpeccum.
Heo6xoaumplii TpHU3HAK CXOMUMOCTH YHCIOBOTO psifa. ['apMOHUYECKUi psi.
JlocTaTo4HbIe IPU3HAKU CXOIUMOCTH 3HAKOIIOCTOSHHBIX PsoB. IIpu3Haku cpaBHEHUS PsIIOB.
[Tpusnak JlamamOGepa.

Panukaneuerit mpu3aak Komm. MHTerpansubiii npusnak Komm. OG00MeHHBI TaApMOHUYIECKHII PSII.
3Hakouepeayomuecs psAasl. 3HaKorepeMeHHbIe psaapl. [Ipu3nak Jleibnuma.
OOmmit 1ocTaTOUHBINA IPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIIIOB.
AOGCONIOTHAS U YCIIOBHAS CXOAMMOCTH YHCIOBBIX PsifioB. CBOMCTBA aOCOMIOTHO CXOAAIINXCS PS/IOB.

DynkyuonanvHvle paovl

OyHKIMOHATIBHBIE Psiibl. OCHOBHBIE TIOHSTHS.

CxomnMocCTh CTeneHHBIX psmoB.Teopema H.Aberms.

WHTepBan u paguyc CXOIUMOCTH CTEIIEHHOTo psifa. CBOWCTBA CTEIIEHHBIX PSIIIOB.
Pasznoxenne pynkmuit B crenennsie psaapl. Psagsl Teitnopa n Maxkmnopena.

Pasnoxenre HEKOTOPHIX AeMeHTapHbIX GyHKIui B psan Teitnopa (MakinopeHa).
[TpubmmkeHHOE BHIUMCIIEHUE 3HAaYeHUH PYHKITHH.

[IpubnuxeHHOE BHIYMCIICHUE ONPEAETICHHBIX HHTETPAJIOB.
[IpubmmkenHoe pemenne nudepeHInaTb-HBIX YpaBHEHUH.

Paowvt @ypoe
Psner @ypre. [lepuonnueckue Gpynkiuu. [leproanyaeckue mporeccsl.
Tpuronomerpuueckuii psa Oypee.
Paznoxenue B psg Oypre 2 — nepuoanueckux pyHkiuii. Teopema [Jupuxire.
Paznoxenue B psig Oypbe 4eTHBIX U HEUSTHBIX (PYHKIIUAH.
Paznoxenue B psaa @ypbe QyHKINN NPOU3BOIBHOTO MEPUOJA.
[IpencraBnenue Henepuonuueckoi GyHkunu psagom Oypee.
Kommuiekcuas dopma psma Oypee.
Nuterpan ®ypse.

Dnemenmul meopuu nons

OCHOBHBIE TOHATHSI TEOPUU TIOJIS.

CkamnsipHoe nonie. [loBepXHOCTH ¥ TMHUU YPOBHSL.
[IpousBoaHas mo HaNPaBIECHUIO.

['panueHT ckansipHOTrO MOJSA U €ro CBOMCTBA.
Bexropnoe none. BekTopHbIe IUHUM MO,

[ToTtok moms.
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CTPUPOOTRRADOOTPWDO2OTRIND Q0T

Huseprenuus nonst. opmyna Octporpaackoro- ['aycca.

Hupkynsiust mods.

Potop nonsi. @opmyna Crokca.

Omneparop ["'amunbsTona. BektopHble nud dhepeHunaibabie onepanuu 1-ro nopsaka.

Bexropable quddepeHuansible onepaun 2-To Mopsaka.
36. ConenongansHOE MOJIE.
ITorenuuansHOE NOTIE.

I'apmonunyeckoe noure.

DyHKYUU KOMNIEKCHOU NEPEMEHH O

OyHKIMK KOMIUIEKCHOTO TiepeMeHHoro. OcHoBHBIE MOHATHS. [Ipenen u HelmpepbIBHOCTh (PYHKINH
KOMIUIEKCHOT' O TIEpEMEHHOT0.

OcHOBHBIE dJIeMEHTapHbIC QYHKIIMHA KOMITJIEKCHOTO MEPEMEHHOTO.

HuddepennmpoBanue GyHKINN KOMIUIEKCHOTO MepeMeHHOoro. Y cnoBus Jitiepa-/lanambepa.
Ananutnyeckas pynkius. Juddepeniuan.

I'eomeTpuieckuii cMbICT MOYIISI M apryMeHTa Mpou3BoAHON. [ToHATHE 0 KOHPOPMHOM OTOOpAKEHHH.
WnTerpupoBanne QpyHKIMH KOMIUIEKCHOTO TiepeMeHHoro. OnpeneneHue, CBOMCTBa U MpaBuia
BBIYMCIICHHUS WHTETpaa.

Teopema Kommu. [1epBooGpasnas u HeonpeneneHusiit unTerpai. ®opmymna Herotona-Jleiibnuna.
Wurerpan Komu. Uuaterpansuas ¢popmyina Komu.

Psipl B KOMITIEKCHON MIIOCKOCTH. YHCTIOBBIE PSJIBIL.

Psiner B kKomIutekcHOM mmockocTr. CTeneHHbIE PSAIbI.

Psapl B kommekcHol miiockoctu. Psp Teitnopa.

Hynu anamtrueckoii Gynkmnuu. Ps Jlopana.

Knaccudukarms ocoobrx Touek. CBsI3b MEXAY HYJIEM U TMOTIOCOM (DyHKIIHH.

Brraer ¢pyaknun. OcHOBHas TeOpeMa O BBIYETaX.

BriunciieHne BBIUETOB.

7. Tect mo MPOBEPKE 0CTATOYHBIX 3HAHM I CTYACHTOB IO IMCHUIIJIMHE

1. Kakas u3 npuBeCHHBIX (DYHKIMHA SIBIACTCS JTMHEHHOM |
y=a’;
y=x
y = lgx;
y = sinx;
y=ax+b.
Kaxas u3 mpuBeneHHBIX GYHKINN SBISETCS CTETIEHHOMN:
y=a’;
: , - Xn .
y = lgx;
y = sinx;
y=aXx+h.
Kaxas n3 nmpuBeneHHBIX (QyHKIWN SBISETCS TOKA3aTebHON:
1 , - a.X .
y=x";
y =lgx;
y = sinx;
y=aXx+h.
®Oynukiwst Yy = a-X + b susercs:
JIMHEHOM
MOKa3aTeIbHOH,
JorapuQMIIEcKoi;
TPUTOHOMETPUIECKOIA;
CTEIEHHOM.
DOyHKIHs Y = a° ABJIAETCA
JIMHEHHOH,
MOKA3aTeJbHOM
JorapuMUIECcKou;




PO UL ODaOD®modooDDNDoOD D oo

O =
- O

® o

BPooo o

o0 o

oo

3.

TPUTOHOMETPUYECKOM;
CTCIICHHOM.

®ynkuus Y = X" aBisercs:
JIMHEWHOM;
JorapuGMUIEcKoi;
TPUTOHOMETPUYECKOM;
oKa3aTeJIbHOM;
CTEeNEeHHOM.

DyHKIUS y = €* ABISCTCS:
JIMHEWHOM;
JOrapupMHUYECKON;
TPUTOHOMETPUUYECKOH;
NMOKA3aTeJbHOM ;
CTCICHHOM.

Benuuunsl a u b B Bepakennu y = a-X + b sBusrores:
MOJIOKUTEIIbHBIMH;
pPaBHBIMU ;
OTPUIIATEITHHBIMH;
PaBHBIMU EIUHUIIAM;
JII00BIMH.,

BennuuHa a B BRIpakeHUH Y = &° SBJISETCS:
MOJIOKHTEJHLHOM ;

paBHO# -1;

paBHoii 0;
OTPHULIATENBHOM;

JIFO00HA.

. DyHKIMS Ha3bIBAE€TCS MOHOTOHHO BO3pacTaromie, eciu npu Ax > 0:

npuparienue Gyukiuua Ay = 0;
npupamerHue GyHkimuu Ay > 0;

npupariieHue GyHKiun Ay 0;

npupamenue GyHKIuu Ay 0;
npupamenue Gpynknuu Ay < 0.

. OyHKIUS HA3bIBaE€TCS MOHOTOHHO YOBIBafoIIeH, eciu mpu Ax > 0:

npupamenue Gpyaknuu Ay = 0;
npupamenue Gyaknuu Ay > 0;

npuparieHue GpyHkuu Ay 0;

npuparieHue GyHkuun Ay 0;

npupaimenue pyukmun Ay < 0.

OyHKIHMS UMEET B TOUKE a MAKCUMYM, ©CJIH TIepBasi MPOU3BOJHAS B 3TOH TOYKE:
MEHSIET 3HAK C ILTI0CA HA MUHYC]

MEHSIET 3HaK ¢ MUHYCa Ha ILTIOC;

ocTaercs IMOCTOSHHOI;

CTPEMHUTCS K OECKOHEUHOCTH;

HE MEHSET 3HaK.

DyHKIHMS UMEET B TOUKE a MUHUMYM, €CITH TIepBasi MPOU3BOHAS B 3TOU TOUKE:
MEHSIET 3HaK ¢ TUTI0Ca Ha MUHYC;

ocTaercs IMMOCTOSHHOI;

CTPEMHUTCS K OECKOHEUHOCTH;

MEHSIET 3HAK ¢ MHHYCA HA ILIIOC;

HE MEHSET 3HaK.

. CnoxHo# QyHKIIMEH Ha3bIBAETCS:

(GyHKLUS, IPEACTaBIAONIAast COO0H CyMMY HMJIM Pa3HOCTh HECKOJIBKUX (QYHKLUH;
€CIIM OHa SABJISIETCS JIOrapH(pMOM X;



C. €CIIM OHA PaBHSETCS CHHYCY X;
d. dyHKnMs, apryMeHTOM KOTOPOii siBiasieTcs Apyras GpyHKnms;
e. (yHKIMs, IPEACTaBISAIOMAs COO0M MPON3BENCHNE HECKOIBKUX (DYHKLIUH.
15. Tpoussoanas GpyHkuuu y = X" paBHa:
a. y=nx";
b. y' =(n+2)-x"?;
c. Yy =(n+2)x™;
d y=nx"";
e. y=(n-1)x".
16. TIpousBoaHas GyHKIMH Y = a* paBHa:
a. y =xa";
b. y=atIna;
c. y=atlga;
d. y=a“%ng;
e. y=a“lna.
17. IpousBoaHas GyHKINHU Yy = tg X paBHa:
a. y =1/sinx;
b. y' =1/sin’x;
c. y =16in*x;
d. y =1/cos’x;
e. Yy =1/cos® x.
18. IpousBoanas GyHKINHU y = ctg X paBHA!
a. y =1/sinx;
b. y' =1/cos®x;
c. y =1/sin’x;
d. y =-1/sin’ x;
e. Yy =-1/cos® X.
19. Tpomssoanas pyHknuu y = l0g 5 X paBHa:
a. y =1x;
b. y=1/(xIne);
c. y =1/(x1g 100);
d. y =1/(xIna);
e. y =1/(xlge).
20. IMpowusBoanas GpyHknuu y = lg x paBHa:
a. y =1x;
b. y=1/(xIne);
c. y =1/(x1g 100);
d. y =1/(xIn10);
e. y =1/(xlge).
8.YueOHO-MeTOqMYeCKOEe U HH(OPMALMOHHOE 00ecnedyeHne TUCINIIINHbI
Ne Heo0xoqumas yuednasi, yueoHO- ABTOp HN3a-Bo Kou-Bo nznanmii
n/n MeToau4ecKasi JuTepaTypa U roJ U3aHUs B Ha
Oudimorek | Kadeape
e
OcHoBHas quTepaTypa
1 Beiciias MaTeMaTrKa JUist 9KOHO- Kpemep - M.: IOHUTU-
MUCTOB.. Y4eOHHK JUIsl CTY/ICHTOB H.II. u op. | ZAHA, 2010. -
BY30B, O0YJaOIUXCS 10 SKOHOMU- 479 c.
YECKUM CIIEHAIIBHOCTAM
2 Bricmias matematuka B 3 1. T.1 B 2 Byrpos - JIroOepusl:
kHurax. Juddepenunansaoe u S.C.ugp. | HOpaitr, 2016. -

HUHTCIpaJIbHOC NCUNCJIICHUC! VYueb-Huk

501c.




JJIA aKaJEMHYCCKOIr'o Oakanas -puata

Bes Bricinas arematuka: Teopus Kpacnos -M.: K
BEPOSATHOCTEW, MaTEMaTHYECKas M. JIubpokowm,
craTtuctuka, reopus urp T.5. Uzn. 2013. - 296 c.
Crepeot

Bricas maTemaTtuka. OCHOBBI Ma- I'eBopksiH - M.:
TEMAaTUYECKOI0 aHaim3a: YueOHoe I1.C. DduzMaTiauT,
nocobue Y.1. 2013. - 240 c.
Bricmias MmaTemaTrka Juist 5KOHO- Kirormmn - JIroGepust:
MUCTOB. 3a/1au, TeCThl, ynpax-Herus: | B.JL. IOpaiiT, 2016. -
VY4eOHUK U IPAKTUKYM. 165 c.

JlonoJIHuTEIbHAS JINTEPaTypa

Bricmas maTematrka. 3agauu ¢ pe- ATypuH - M.: 111 - -
LIEHUSIMU JUIS CTYZAEHTOB DKOHO- B.B. Axanemus,

MHUYECKUX CIeUAILHOCTEH: YueO-Hoe 2010. - 304 c.

nocoomue.

Bricmas matemaTtuka B 3 T. T.2. Byrpos - JIroGeprisr: + -
OJneMeHThI TMHEWHON anreOpsl 1 A.C. HOpaiiT, 2016. -

AHAJUTHYECKON TeoMeTprr: Y 4e0-HUK 281 c.

JUIsL aKaIEMHUYECKOro OaKasiaB-pruaTa

Bricmas matematnka B 3 1. T.3 B 2 Byrpos -JIroOepIrst: - -
kHurax. Jluddepennmnansaeie A.C. HOpaiir, 2016. -

ypaBHeHUs. KpaTHbIie HHTErpabl. 507 c.

Psiapl. ®yHKIIMNM KOMILIEKCHOTO
TIepeMeHHOr0: Y4eOHoe rmocodue.

COopHHUK 33514 110 BBICIIICH [umages M.: Bricmas + -
MaTeMaTHKe B.C. mkoja, 2010.
BCA BBICIIAS ATEMATUKA: Kpacnor - M.: JIKW, + -
WuTerpaibHoe HCUHCACHHE, TU(- M.IL 2014.-192 c.

(epeHnraIbHOE UCUUCTICHUE QYHKITHIHA
HECKOJIKHX MepEeMEH-HBIX,
muddepentmanbHas TEOMET-pUs

Bricmas matemaruka. PykoBon-ctBo | JIyHry, CIIG.: Iurep, + -
K pemieHuio 3aga4. .1 K.H. 2010. - M.:
duzmaranr,
2014. - 216 c.
Bricmias maTemaTtuka. PykoBoa-ctBo k| JIyHry, - M.:
pemenuto 3agad. Y. 2 K.H. DuU3MATIIUT,
2013. - 384 c.
Bricmias maTemaTuka. [lomHblit Kypc: [lumaues, | - M.: FOpaliir,
YueOHMK a5t 6aKaraBpoB B.C. 2013. - 607 c.
Bricmas maTeMaTHka I SKOHO- H.III. - M.: IOHUTU,
muctoB. [IpakTukym: YaebHOE Kpemep n 2010. - 479 c.
rocooue Tp.

HUHTEPHET-PECYPCBbI

1. Exponenta.ru : obpa3oBaTenbHbIII MaTeMaTH4ecKuil calT [DnekrpoHHBIH pecypce] / Kommanus
AXOFT. —[B. m.], 2000-2013. — Pexxum joctyma: http://www.exponenta.ru/. — 3ari. ¢ sKpaHa.

2. Knigafund.ru [Dnekrponsnsiii pecype] / Knigafund.ru. — [Bb. m.], 2008-2013. — Pexxum jmoctyma:
http://www.knigafund.ru/. — 3arux. ¢ skpana.

3. Eounwiti nopman NHTepHeT-TecTHpoBaHus B chepe oOpasoBaHus [DnekTpoHHbId pecypc] / HUN
MOHHMTOpHHTA KavyecTBa obOpasoBanus. — [b. M.], 2011-2013. — Pexxum mocryma: http://www.i-exam.ru/. —
3arm. ¢ 3KkpaHa.

4. Hayunas snexkmponuas oubauomexa eLIBRARY [Onektponssiii pecypc]. — [b. m.], [0. T.]. —
Pexxum mocryma: http://www.elibrary.ru. — 3arm. ¢ skpana.
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ITPOIT'PAMMHOE OBECIIEYEHUE
1. OC Windows XP/Vista/7
2. Microsoft Office 2007/2010
3. MathCad
4. Matlab

9. MarepuanbHO-TeXHHYECKOe o0ecriedyeHHe y4eOHo! JUCIUTIIHHBI

MartepuaibpHO-TEXHHUECKOE OOecredeHre TUCIUTUTHHBL «MaTeMaTnka» BKIIIOYaeT B ceOsl:
-onbmmoreunbii  (oHn (yueOHas, ydeOHO-METOAMYECKAs, CIpPaBOYHAs JHMTEpPaTypa W HarJIATHBIC
nocoous);
-KOMIIBIOTEPU3HPOBAaHHBIE paboure MecTa a1t 00ydaeMbIX;
-ayIUTOpUH, 000PYIOBaHHBIE TPOSKIIMOHHOW TEXHUKOH.

Hdnst mpoBeleHWs JIEKIMOHHBIX 3aHSATHH HCIONb3Yyercs JEKIUOHHBIN 3a1, 000pyJOBaHHBIM
IIPOEKTOPOM.
a) TpeOOBaHMS K ayauTOpusM (IIOMEIICHUSAM, MeCTaM) JUIs TPOBEACHUS 3aHATHUH: CTaHIAPTHO
000py/IOBaHHEIE JICKITUOHHBIE 8y TUTOPUH;
0) TpeOoBaHMS K OOOPYIOBaHHMIO paOOYMX MECT MpenojaBaTeNs W O0Y4arOIIMXCS: HOYTOYK, CPEICTBa
YIIPaBJIEHUS BUEOIPOEKTOPOM;
B) TpeboBaHHMA K CIENUAIM3UPOBAHHOMY OOOPYIOBaHHMIO: MYJIBTUMEIAUUHBIE CpEACTBA IS
JIEMOHCTPAIIMU BUACO(DUIBLMOB,

[Iporpamma cocraBiena B coorBercTBum ¢ TpedoBanusiMu OI'OC BO mo manpasnenuio 09.03.03 —
«[Ipuknannas uadopmatrka» ¢ yaerom pekomenganuidi OOIT BO no npoduinto moaroroBku 6akanaBpoB
09.03.03 — «I1puknagHas nHGOpMaTHKA B SKOHOMHUKE».

PerienzenT ot BhIycKaroiei kadeapsl (paboromaTelis) o HapaBICHUIO
A.C.I'anueB
MIOJIITUCH n.o.o
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