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7 O6mas TpyI0EMKOCTh 216 216 216 648 4acoB
6 6 6 18 3.E
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npotokon Ne 288 ot « 18 » 11 2016 1
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1. He.]'ll/l H 3aJa91 JUCHUIIJIMHDbI

1.1. Heau gucuMnJIAHbI

Lemssmu sBisIrOTCS

—  H3y4Y€HHE OCHOBHBIX MOJIO)KEHUN, 3aKOHOB U METOJI0B MAaTEMATUKHU: OCHOBHBIX
MaTeMaTHYECKUX TMOHITHHA M METOHOB PEIICHHUs 3ajad JUHEWHON anreOphl, aHAIUTHYE-
CKOM TeOMEeTpHH, MareMaTH4ecKoro aHanau3a, qud@epeHIuanbHbIX YpaBHEHHUH, TeOopUu
(yHKIHI KOMIUIEKCHOTO TIEPEMEHHOTO;

— pa3BUTHE CIOCOOHOCTEW CTYIEHTOB K aOCTPAKTHOMY MBIILIEHUIO, aHAIHU3Y,
CUHTE3Y B paMKaX MaTeMaTUKH.

1.2. 3agaum qTUCHUIJIMHBI
B 3agaun QUCHMIUIMHBI BXOJAT: HW3YYEHHUE OCHOBHBIX IOJOKEHUW, 3aKOHOB U
METOJ0B MAaTEMAaTUKU: OCHOBHBIX MAaT€MAaTHUYECKHUX IMOHSITUN M METOAOB PEIICHUA 3ajad
JUHEMHON  anreOphl, AaHAJWTUYECKOM  TeOMETpHH, MaTeMaTH4YeCKOro  aHaju3a,
mudpepeHInaNbHbIX YPaBHEHHH, TeOpUU QYHKIHUN KOMIIJIEKCHOTO IEPEMEHHOI0; YMEHUS
paboTarh C MaTeMaTUYECKOM JUTEepaTypod; pa3BUTHE CIIOCOOHOCTEH CTYIEHTOB K
a0CTPaKTHOMY MBIILICHHUIO, aHATIU3Y, CHHTE3y B paMKaX MaTeMaTUKH.

2. MecTto nucuuiuiaibl B cTpyktype OOII
HuctumuinHa «Marematuka» oTHocuTcsl K 0azoBoil wactu b1.b.12. Jlnga u3ydenus
JUCLUIUIMHBI HEOOXOAMMO TBEpAOE 3HAHHUE CTYJEHTaMHU 0a30BOro Kypca MaTeMaTHKH
CpelHel IIKoybl. MareMaTuka Mpu3BaHa JaTh CTyAEHTaM 3HAHMS M HaBBIKH, KOTOpbIE OY-
OyT UCHOJB30BATbCA MpPU M3YYEHUU NPOPECCHOHANBHBIX JHUCLUUIUIMH, B Y4eOHO-
UCCJIeI0BATENIbCKOM U HAyYHO-UCCIIEI0BATENIbCKOM padoTe.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUSI AUCHUIIIMHBI

[Ipouecc u3ydeHus: JUCLHUIUIMHBI HAMPABIE€H Ha (POPMUPOBAHUE CIEIYIOLIUX KOM-
METCHINN:

— OK-1 BrimyckHHK J0JIKEH 00Ja7aTh CIIOCOOHOCTBIO K a0CTPAKTHOMY MBILLIE-
HUIO, aHAJIN3Yy, CUHTE3Y;

— OIIK-4 BpinyckHUK AOMKEH 00Jaaarh CIOCOOHOCTBIO NMPEACTABUTH aJEKBaT-
HYI0 COBPEMEHHOMY YpPOBHIO 3HAHUM HAayYHYIO KapTHHY MUpPa Ha OCHOBE 3HAHHS OCHOB-
HBIX ITOJIOKEHU I, 3aKOHOB U METOJI0B €CTECTBEHHBIX HAYK U MAaTEMaTHKHU.

B pesynprare nusydeHus: JUCUUIUIMHBI CTYIEHT JOJIKEH:

— 3HAaTh: OCHOBHBIE IOJIOXKEHUS, 3aKOHBl M1 METO/bl MATEMATHKU: OCHOBHBIE Ma-
TEMaTUYEeCKUE MOHATUS U METOAbl PEIICHUs 3a]ad JUHEHHOW anreOphl, aHAJTUTHYECKOU
reOMETPUH, MAaTEMATUYECKOTO aHalinza, AU depeHInaIbHbIX YpaBHEHUM, TeOpUU (yHK-
UM KOMIUIEKCHOTO TIEPEMEHHOTO;

— yMeThb: OIPUMEHSATh OCHOBHBIE MOJIOKEHHUS, 3aKOHBl 1 METO/bl MAaTEMATHUKH: OC-
HOBHBIE MaTeMaTHUYECKHUE MOHATHSA U METO/bl PEUICHUS 3a7ay JMHEHHON anreOphl, aHAIH-
TUYECKOM T€OMETPHUH, MAaTEMAaTUYECKOTO aHaiu3a, Nu(PepeHInaIbHbIX YpaBHEHUH, TEO-
puu QYHKIUN KOMILIEKCHOTO NEPEMEHHOTO ISl PEIICHUs TUIIOBBIX 3aay, JJI1 OCBOCHUS
APYTUX TUCUUIUIMH, MPETYCMOTPEHHBIX YUY€OHBIM IUIAHOM, U pelIeHus: NpodhecCHOHAb-
HbIX 3a71a4. [lonb30Barbes Mpu HEOOXOIUMOCTH MaTEMAaTHYECKOM JIUTEPATYpPOil.

— BJAJleTb: OCHOBHBIMU MOJIO)KEHHUSIMH, 3aKOHAMH U METOJIaMH MAaT€MAaTHUKHU: OC-
HOBHBIMM MaT€MaTHMYE€CKUMU MOHATUAMHM U METOAAMH PELICHHs 3a]ad JIMHEWHON ayreo-
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pbl, AaHATUTUYECKON T€OMETpUU, MATeMaTH4ecKoro aHaiausa, nuddepeHnnanbHbIX ypaB-
HEHUM, TeOpUU (PYHKIUNA KOMILUIEKCHOTO MEPEMEHHOr0; HaBbIKAMU MAaTE€MaTUYECKOro ad-
CTPAKTHOTO MBIIICHUS, aHAIN3a, CUHTE3A.

4. O0beM IMCUMINIMHBI U BUABI y4eOHOH padoThI
OO01mast TpynOoeMKOCTh AUCIUIUIMHBI COCTABISIET 18 3a4eTHBIX €IMHHULL U MPEICTaB-
neHa B Tabnuue 4.1.

Tabnuua 4.1 — Tpyn0eMKOCTb TUCHUILTAHBI

Bupner yue6HOi paboTh Beero 4acos CemecTpsl
1 2 3
AyIMTOpHBIE 3aHATHS (BCEro) 318 108 102 108
B ToMm uncrne:

Jlexun 106 36 34 36
JlabopaTopusie pabdots! (JIP)
Ipakriueckne 3ansTus (I113) 170 58 54 58
Cemunaps! (C)
Komnoksuymsr (K) 18 6 6 6
Kypcogoii npoext/(pabora) (aynuTopHas HarpysKa) 24 8 8 8

Jlpyeue 6udvi ayoumopHoii pabomuol
KonTponbsHbIe paboTh
CamocrosiTeibHas paGota (Bcero) 222 72 78 72

B ToMm uncrne:
Kypcogoii npoexr (pabora) (camocTosiTensHast paboTa)
Pacuerno-rpaduueckue paboTs

Pedepar

Jlpyeue 6uovi camocmosimenvHol pabomuol

ITonroroBka K NpaKTUYECKUM 3aHSATUSIM 98 32 34 32
IToaroroBka K KOHTPOJIBHBIM paboTam 62 20 22 20
IloaroroBka K KOJIIOKBUYMY 62 20 22 20
By npoMexxyTo4HOIl aTTecTaliu -3K3aMeH 108 36 36 36
O01ast TpyAI0EMKOCTh, 9aCOB 684 216 216 216
OO0mas TpynoeMKocTh, 3adeTHbIX Emann 18 6 6 6
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Taomuma 5.1 — Pasnensl AUCHUIUINHBI U BUIBI 3aHATUNA

5. Conep:xanue IMCHUILIHHBI

5.1. Pa3aenanl [MCOUIIIMHBI U BUABI 3aHATHH
Paznensl qucuUIuIMHBI M BUJIBI 3aHATHH MIPUBEACHBI B Tabmuie 5.1.

ERE
= lgs|gs 50| 8E| 5| S
Ne Haumenosanue g EE| S| S| D8 | & | veexoune
paszena AUCIUTIINHEI 2 & e | FS
n/n o] CSE| &5 82| 2| 0¥ TCHINH
S |58 |E8| s €5 (57| (OKIK)
< Q
4 o @

1. DIeMEHTHI TEOPHH MHOXKECTB. DJIEMEHTHl KOMOUHATOPH- 12 12 34 58 OK-1,
Ki. MareMaTH4ecKkne CTPYKTYpHl. DIeMEHTHI TCOPHH JIH- OIIK-4
HEHHBIX IPOCTPAHCTB.

2. Komrmiekcusie uncna. Onepanuy HaJl KOMIDIEKCHBIMA 4 14 16 34 OK-1,
YHCIAMU. OIIK-4

3. Marpurper. Onpenenureny. CHCTEMBI INHEHHBIX anre6- 8 14 14 36 OK-1,
pauyecKuX ypaBHECHUIL. OIIK-4

4. Anre0pa reoMeTpudecKux BeKTopoB. OCHOBBI aHAIUTHYE- 8 28 30 66 OK-1,
CKOW T€OMETpHUHU. OIIK-4

S. DyHKIMY B JIMHEWHBIX IPOCTPaHCTBaX. JIMHEHHBIN onepa- 20 30 36 86 OK-1,
Top. BBeienne B ananm3 (BKIIO4Yast PyHKIIMH KOMIUICKCHO- OIIK-4
T'0 IEPEMEHHOT0).

6. JuddepenmansHoe ucancnenne (BKIOYast GYHKIIN 8 16 20 44 OK-1,
KOMIIICKCHOTO IEPEMEHHOT'0). OIIK-4

7. WnrerpansHoe ncuucienne QyHKINA OXHONH 1 MHOTHX 18 36 26 80 OK-1,
MIePEeMEHHBIX (BKIIIOYast (yHKIN KOMIUIEKCHOTO TIepe- OIIK-4
MEHHOT0). DJIEMEHTHI TEOPHH ITOJISL.

8. Juddepenimansapie ypaBHEHHSI. 8 20 10 38 OK-1,

OIIK-4

9. Hecob6crBennsie narerpanst. VIHTerpansHbIe mpeodpaso- 10 20 20 50 OK-1,
Bauwus. [Ipeobpazosanns Oypse, Jlamaca. OIIK-4

10. | KommiekcHsle 4nCIOBBIE U (DyHKIMOHATIBHBIC PG Psib 10 22 16 48 OK-1,
Dypse, Teinopa, Jlopana. OIIK-4
BCET'O 106 212 222 | 540

5.2. Conep:xanue pa3iejioB TUCHUIIMHBI (110 JIEKIHIM)
ConepxaHue pa3aeioB TUCIUILIMH (110 JEKIIUIM) TIpUBEAeHO B Tabmuie 5.2.
Tabnuua 5.2 - Conepxanue pa3eaoB JUCHUILIIUH (TI0 JIEKIUSM)

pUH MHOXKECTB.
DIeMEHTBI KOM-
OMHATOPHKH.
MaremaTuye-
CKHE CTPYKTYpBHI.
DJIEMEHTBI TCO-
pUH TUHENHBIX
MIPOCTPAHCTB.

JKCCTB.

CootBerctBusl. Bunbl coorBeTcTBUiA. briHapHBIE OTHOLLIEHUS.
Koneunrie, 0ecKOHEUHBIE, CYUETHBIE, HECUETHLIC MHOKECTBA.
OrpaHuyeHHbIe, HEOrpaHUUEHHbIE MHOXKECTBA. [ paHUIbI MHO-

IloHsATHS MaTeMaTHYECKOH CTPYKTYPBI, IMHEWHOIO IPOCTPAH-
CTBa, apU(PMETHIECKOT 0 MPOCTPAHCTBA.
IlepecTaHoBKa, BBIYMCIEHUE KOIMYECTBA IEPECTAHOBOK.

I cemecTp
dopmu-
T M- MBI
Ne HaunmenoBanus pyaoe pyembIe
CopneprkaHue pa3ienoB KOCTb KOMIIETEH-
n/n pa3zenos
(ugac.) 1071
(OK, ITIK)
1. | DnemeHTHI TEO- MHoxecTBa U onepanuy HaJ HUMU. UHCIOBBIE MHOXKECTBA. 2 OK-1,
OIIK-4
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2. KomrnekcHbie Munmebie gncia. KoMIuiekcHEBIC grcia B anreOpamdecKon, Tpu- 4 OK-1,
yucia. Onepa- TOHOMETPHUYECKOH, IToKa3aTebHON (opmax. x reomerpude- OIlK-4
LIUH HaJ| KOM- ckast uHTepnperanys. CioxxeHue, yMHOXKEHUE, JEICHUE KOM-

IUIEKCHBIMH YHC- | IJIEKCHBIX unceln. Onepanuy HajJ KOMIUIEKCHBIMU YUCIAMU:
JIaMU. AQHAIUTHUYECKOE MPOJOKEHIE OCHOBHBIX JIEMEHTAPHBIX
(YHKIMH Ha KOMIUIEKCHYIO TUIOCKOCTb.

3. | Marpuugl, onpe- | ITonstue marpuisl, pasmep, obo3HaueHus. Kinaccudukarms 4 OK-1,
nenutenu. Cuc- MaTpull. JInHelHbIe onepanny HaJ MaTpULAMH. OIlK-4
TeMbl TUHEHHbIX | TpaHCHOHMpOBaHUE. YMHOKEHHE MAaTPULIBI HA MATPHILLy-
anreOpanueckux | cronmbern. [lonsTre cucTeMbl IMHEHHBIX anreOpandecKux
YpaBHEHHH. YpaBHEHHMI, €€ MaTpUYHAs 3aIHCh.

Onpenenurens. Beraucnenue onpenenureneil 2 U 3 IOpsSIKOB.
Merton pa3iokeHHs ONpeeUTENs o CTpoke (cTonoiy). Pe-
LIEHUE ONpEAETIEeHHBIX cucTeM MeTtogoM Kpamepa.

4. | Anrebpa reo- IIpocTpaHCTBO reOMETPUUECKUX BEKTOPOB. JlekapToBa U Mo- 2 OK-1,
METPUYECKUX JIIpHAsl CUCTEMBI KOOPJWHAT. Y paBHEHUE JTMHUU HA IIOCKOCTH. OIlK-4
BekTOopoB. OcHO- | IIpsimas. Kpusbsle BTOporo nopsiika Ha IJIOCKOCTU. Y paBHEHUE
BbI aHAJIMTHYE- IIOBEPXHOCTH B MPOCTpaHCTBE. [1TOCKOCTE B IPOCTPAHCTBE.

CKOM F€OMETPHH.

5. | OyHKUUH B JU- [onsitne pynkuum (oneparopa) B IMHEHHBIX TPOCTPAHCTBAX, 16 OK-1,
HEWHBIX TIPO- BKJII04ast (QYHKIMH KOMITJIEKCHOTO IiepeMeHHOro. Crioco0s! 3a- OIlK-4
crpancTBax. Jlu- | manms Qynkium. Knaccnpukanus GpyHKIuil B 3aBUCHMOCTH OT
HEMHBIN onepa- pa3MepHOCTel IPOCTPAHCTB. DJIEMEHTapHbIe CBOHCTBA (YHK-

Top. BBenenue B | mmil. JIunelHsblil onepaTop U ero Marpuua. JInHelHbIe 1 KBaI-

aHamu3 (BKJIIOYas | paTW4HbIC POPMBI.

(GyHKIMN KOM- Kommozumus ¢ynkiwmii, ooparaas ¢pynkuus. [Tocienosarens-

IUIEKCHOTO TIe- HOcTb U ee npenen. Hempepsiaocts Gyrkuunu. [penen GpyHx-

PEMEHHOTO0). uun. Heonpenenennsie Beipaxenus. Kitaccnduxarys Touex
paspsbiBa. beckoneuHo mMaibie 1 6eCKOHEUHO OobIIne PyHKINU
1 ux cBolicTBa. CpaBHEHHE OECKOHEYHO MaJIbIX, MTOPSIOK MajIo-
crtu. ['maBHas yacTh GeckoHeuHO Manoi. CpaBHeHHE OecKOHed-
HO OonpImMX QyHKIWIHA, TOpPsAIOK pocTa. [ TaBHas gacTh Oecko-
HEYHO OOJIBIION.

6. | Auddepennn- [onsitne muddepenunpyemoit ynkuun. Anddepenman 8 OK-1,
anpHOE ucuucie- | Gynkuun. [IponsBopHast Marpuna u ee crpoenue. [lonstue ya- OIlK-4
HHE (BKITIOYAs CTHOH npou3BogHou. I'panuent. Ilpon3BonHas no Hanpasie-

(YHKIIMH KOM- Huro. Yenosus auddepenuupyemoct Gpynkipn. Ilonsrue ana-
IUIEKCHOT O I1e- sutraeckort ¢pynkmmu. [IponsBonusie n muddepeHnnais Beic-
PEMEHHOTO) mux nopsakos. [punoxenns auddepennmana B IprOIKeH-
HBIX BeruncieHusx. @opmyina Teinopa. [Ipasuno Jlomurans.
I'eomeTpuueckuil 1 MEXaHHYECKHI CMBICH TPOU3BOAHOM. Hc-
cieoBaHne (PYHKIUH.
II cemectp
dopmu-
Ne HaunmenoBanus Tpynoew- DYCMBIC
CopneprkaHue pa3ienoB KOCTb KOMIIETEH-
n/n pa3zenos
(ugac.) uu
(OK, TIK)

1. | UnTerpansHoe Heomnpenen€nuelil nHTErpai U ero cBoMcTBa. MeTonbl HHTErpu- 6 OK-1,
HCUUCIICHUE poBaHus: oABeACHUE 1o 3HaK nuddepeHnnana, THTErpupo- OIIK-4
(GyHKIMI OMHOM | BaHWE IO YacTsSM, HHTEIPHUPOBAHNE PallOHAIBHBIX APOOCH.

U MHOTUX IIepe- OnpenenéHHblii UHTErpa U ero cBoicraa. [lpunoxkenus ompe-
MEHHBIX (BKJIIO- | JIEJICHHOTO MHTErpaja. VHTerpan aHaTuTHIecKod (yHKINN
Yast QyHKIUH KOMIUIEKCHOT'O IEPEMEHHOT0.

KOMIUIEKCHOT O

TIepEeMEHHOT0).

ONeMEHTHI Teo-

puH ToIs.

CornacoeaHa Ha noptane N2 12751 6




2. Juddepennn- Juddepennnanbapie ypaBHEHHMS IIEPBOTO IOPSI/IKA: OCHOBHBIC 4 OK-1,
aJbHBIC YpaBHe- | TOHATHSA M 3aJa4u. MeTo/bl pelieHus ypaBHeHHH: ¢ OIlK-4
HUS Ppa3zeNIOIUMHUCS TTePEMEHHBIMH, JINHEHHBIX.

Juddepennnanbabie ypaBHEHNS BBICIINX MTOPSIIKOB,
JIOITYCKAIOIE MOHMKEHUE MOPSIKA.

3. | DnemeHTsI TEO- OJIeMEHTBI TEOPUU JIMHEWHBIX IPOCTPAHCTB. JInHeiiHas He3aBU- 4 OK-1,
pUH MHOXECTB. CHMOCTb, 3aBUCHMOCTb CHCTEM BEKTOPOB, CHCTEM (DYHKIIHH. OIlK-4
DneMeHTHI KOM- | Pa3MepHOCTb TMHEHHOT0 MpocTpaHCcTBa, 0a3uc M KOOPAWHATEHI.

OMHATOPHKH. Panr marpunpl.
MateMaTuueckue

CTPYKTYPHI.

OJIeMEHTBI TEO-

pUH TUHENHBIX

IIPOCTPAHCTB.

4. | Marpuupl, orpe- | YMmHoxxenne matpun. OOpaTtHas MmaTpuna. Pemenne MaTpuy- 4 OK-1,
nenutenu. Cuc- HBIX ypaBHeHHHA. COBMECTHOCTb U OMPEIEICHHOCT CUCTEMBI OIlK-4
TEMBI IMHEHHBIX | JIMHEHHBIX anreOpandecKux ypaBHEHHH. Penienue onpenenen-
anreOpanyecknx | HBIX CUCTEM: MaTpHUHbIA MeTox, Metof ["aycca. Pemenne He-
ypaBHEHHUH OIPENICJICHHBIX CUCTEM. PellleHre 0JHOPOAHBIX CUCTEM ypaB-

HEHHI.

5. | ®OyHKUUH B IU- OO6partnsblii oneparop. Komnosunust oneparopo. CoOCTBEHHBIE 4 OK-1,
HEWHBIX IIPO- YHciia ¥ COOCTBEHHBIE BEKTOPBI JIMHEHHOr0 oneparopa (MaTpu- OIlK-4
crpancTBax. Jlu- | mer). [IpuBenenne kBagpaTHIHONW (HOPMBI K ITIABHBIM OCSIM.

HEMHBIN onepa-
Top. BBenenue B
aHayu3 (BKIIOYast
(byHKLIUY KOM-
IUIEKCHOTO Iie-
PEMEHHOTO0).

6. Juddepennn- Jluneiinsie muddepeHumanbuble ypaBHEHUS MOPSIKA N. 4 OK-1,
anpHble ypaBHe- | CHcTeMBbl JIMHEHHBIX TU(depeHInatbHbIX YPaBHEHHH. OIIK-4
HUS

7. HecobcrBennsiit | HecobcrBennsie nnterpainst I u Il pona. [IpnsHaku 8 OK-1,
unrerpan. Uare- | cxommmoctu. Ilonsrie 06 HHTErpaqbHOM MPEeoOpa3oBaHUH. OIlK-4
IpaJIbHBIC IIpE- [IpeobpaszoBanne Pypbe, CriekTpasIbHBII aHAH3.
00pa3oBaHMsI. IIpeobpaszoanue Jlammaca. OpuruHan u n300paxeHne, nx
IIpeobpa3oBanus | cBoOMCTBA.
®Dypse, Jlannaca.

III cemecTp
dopmu-
Ne HaunmenoBanus Tpynoew- DYCMbIC
CopneprkaHue pa3ienoB KOCTb KOMITETEH-
n/n pa3zenos
(ugac.) uu
(OK, ITIK)

1. HecobctBennsiit | [IpuioskeHus! OneparioHHOTO HCUUCIICHUSL. 2 OK-1,
unrerpain. Vnre- OIlK-4
rpaJibHBIE Tpe-
00pa3oBaHMUS.

[IpeobpazoBanus
®Dypse, Jlanaca.

2. OJIeMEHTBI TEO- [epecranoBka, BeiOopka. Kiaccudukarus Beioopok. OCHOB- 6 OK-1,
pHH MHOXKECTB. HBIE MTpaBmIa ¥ HOpPMYIIbl KOMOMHATOPHKH. OIIK-4
OnemeHTsl KOM- | OTHOIIEHUS HA MHOXECTBaX. BUbI ¥ CBONMCTBA OTHOLIEHUI.

OMHATOPHKH.
MateMaTuueckue
CTPYKTYPHI.
OJIeMEHTBI TEO-
pUH TUHENHHBIX
IIPOCTPAHCTB.

3. Anrebpa reo- YpaBHEHHE IOBEPXHOCTH B NpocTpaHcTse. [lunuaapuueckue u 6 OK-1,
METPUYECKUX KOHMYECKHE MOBEPXHOCTU. CTPOECHUE HEBBIPOXKIACHHBIX MO- OIlK-4
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BeKTOpoB. OCHO-
BbI aHAJIMTHYE-
CKOM F€OMETPHH.

BerHOCTCﬁ BTOPOI'O IMOpsJika B IPOCTPAHCTBE. L[I/IJ'II/IHHpI/I‘le-
CKasa u cq)epnquKaﬂ CHUCTCMbI KOOpAWHAT.

HBIE PAABL. Pans
®ypse, Teitnopa,
Jlopana.

KomriekcHble (yHKIMOHATBHBIE PSIBI, 00IAaCTh CXOOUMOCTH.
PaBHOMepHas cxomuMocTh (GyHKIMOHANBHOTO psina. CrerneHHON
psn, ero obmacts cxomumoctr. Pan Teitnopa. Paznoxenne
¢ynxumu B psin Terinopa. Hynu ¢ynxumu. Psan Jlopana. Pasio-
xeHne ¢pyakuun B pan Jlopana. OcoOble TOUKH QyHKIMH U UX
knaccudukanys. BeraeTsr GyHKIMN M MX HAXOXKJICHUE ISt 0CO-
ObIX TOUeK BceX BHAOB. [IpmitoxkeHne BHIYETOB K BHIYMCIICHHIO
MHTErpajoB (GYHKLINH KOMIIJIEKCHOH ITepeMEeHHOM.

Psin @ypbe no opToroHanbHOM cucreme GyHKIui. CXonuMOCTh
B CpeAHEM. DKCTpEMaIbHOE CBOIICTBO MHOTO4JIEHOB Dypke.
Tpuronomerpuueckuii psang Pypre. Paznokenue GpyHKIMN B psin
®ypre. Paznmmunsie Gpopmel 3anmcu psina Pypre. Criekrpaib-
HBII aHAJIU3.

4. WnTterpansHoe [Nonsitne naTErpana mno ¢purype (MHOrooopasmio). 12 OK-1,
HCYUCIICHUE Kpusonuneitnsie naTerpaist I u Il pona. Ux dpusmuecknit OIIK-4
(GYHKIUI OMHOH | CMBICIH, CBOWCTBA M BRIYHCICHUE. He3aBUCHMOCTD
1 MHOTHX Tepe- KpuBonuHeiHoro unterpana Il poga or myTu HHTErpUPOBAHUS.

MEHHBIX (BKJIFO- [NorenmmanpHOE BEKTOpHOE TONe. MIHTETpan GhyHKII

qast QyHKIUU KOMIUTEKCHOH mepeMeHHol. [loHsTHe BRIYeTa, (DOPMYITBI IS

KOMIUIEKCHOTO €ro BelYMcieHus. J[BOWHON HHTErpal U ero CBOMCTBa.

TIepEeMEHHOT0). Boruricnenue uHTerpana B A€KapTOBbIX KOOpAMHATaX. 3aMeHa

OneMEeHTHI Teo- [IEPEMEHHBIX B IBOMHOM HHTErpaje, nepexos K MoisspHou

pUH 1O, cucreme koopauHat. [loBepxHoctHbie unTerpaisl I u Il pona.
Wx ¢usmuecknii cMBICI, CBOWCTBA M BEIUUCIEHHE. TpOHHOM
HHTErpaJl v ero CBOMCTBa. BrluuciieHue uHrerpana B
JIEKapTOBBIX KOOPJUHATAX. 3aMEHa IIEPEMEHHBIX B TPOMHOM
MHTErpaje, Nepexos K MINHAPHIECKON Wi cheprdecKon
cUCTEME KOOPIUHAT.
INorok n puBeprennus BekropHoro nomusa. @opmyna Ocrporpan-
ckoro-I'aycca. Hupkymnsiuus u porop BekropHoro nomnst. dopmy-
sa Ctokca.

5. KommnekcHbie KommnekcHbie uncnoBbie psiibl. CXOOUMOCTb U CyMMa psijia. 10 OK-1,
YHUCJIOBBIE U [Mpu3naku cxoquMocTr. AGCOMIOTHAS M YCIIOBHAS CXOIUMOCTH OIK-4
(YHKITMOHAITB- YHCIOBOIO pAA.

5.3. Pa3aenbl JMCHMIIMHBI M MEKIUCIUIIIMHAPHbIE CBA3U € 00ecneYnBal0 MU
(mpeapixymiuMu) 1 o0ecnedyMBaeMbIMH (IMOCTEAYOIUMH) TUCUUIIIMHAMMA
Paznensl IUCHUIIIMHBI M MEXXIUCIIUTUTMHAPHBIC CBA3U C 00eCTeUrBAOIIMMH (TIpe-

IBIIYIIUMUA) U OOEeCleuyrnBaeMbIMU (MTOCIEAYIONIMMHU) JUCUUILUIMHAMYU TPEICTABICHBI B
Tabauie 5.3.
Tabnuma 5.3 - Paznensl AUCHUIUIMHBI ¥ MEXKIUCITUTUIMHAPHBIE CBSI3H

Ne i/ HaunmenoBanne 00ecreurnBaeMbIX No Ne pazmenoB MaHHOW AWUCUMIUTAHEI U3 TaOm.5. 1, mist
(mocnemyonmx) JUCHATUTHH KOTOPBIX HEOOXOMUMO H3ydCHHE 00ECIIEeUNBAIOIINX
(IpempIIyIMX) ¥ 00€CIeUnBaeMbIX (IIOCTIEAYIOMNX)
JTUCITUTITIH
12 [3 J4 [5]6 7 [8 ]9 J10
ocseaywonye M CHUILITHBI
1 Dusuxa +| + + + |+ + |+ + +
2 DKOHOMHKA + + +
3 Teopus BepodTHOCTEH 1 +| + + + |+ + |+ + |+
CTATHCTHKA B PAANONICKTPOHUKE
4 HudopMarmoHHbIe TEXHOIOTHHI + + + +
5 DNEKTPOHUKA U JEKTPOHHEBIE +| + + + |+ + |+ + + |+
IpuOOpEI
6 OCHOBBI TEOpHH LeTeit +| + + + |+ + |+ + + |+
7 Panuorexnnueckue nenu u +| + + + + + + + + +
CUTHAJIBI
8 OnexTpoauHaMuKa +l+ |+ |+ |+ |+ |+ |+ |+ |+
9 PacnpocTpaneHue pagroBonH + + + + + + + + + +
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10 Yerpoiicrea CBY u aHTeHHBI +| + + + +
11 CxeMOTexXHHKa aHaJIOTOBBIX +| + + + +
JIICKTPOHHBIX YCTPOUCTB
12 IMudpossie ycrpoiicTBa + +
MHKPOHIPOLIECCOPEI
13 [T posast 06paboTKa CHTHAIOB +| + + + +
14 OCHOBBI KOMIIBIOTEPHOTO +| + + + +
IIPOEKTHPOBAHUS U
MOZICITUPOBAHUS
PaIHOdICKTPOHHBIX CPEJICTB
15 Teopus panguocucTeM nepenadu +| + + + +
nHpopMarmu
16 Kocmuueckue cucremsl +| + + + +
17 OCHOBBI KOHCTPYHPOBAHHS 1 +| + + + +
TEXHOJIOTUH TPOU3BOICTBA
PaIHOdICKTPOHHBIX CPEJICTB
18 Hayuno-uccnenosarenbckas +| + + + +
pabora
19 WmxenepHas U KOMIBIOTEpHAs + + +
rpaduka
20 Mertponorus 1 paguou3MepeHust + + + +
21 CrarucTrdeckasl paJroTeXHIKa +| + + + +
22 Craructudeckast TEOpHs +| + + + +
PaIHOTEXHUYECKHUX CHCTEM
23 PagnoaBTOMaTHKA +| + + + +
24 YerpoiicTBa reHEpUPOBAHUS U
(hOpMUPOBAHNUS CHTHAJIOB
25 3amura nHGOpMALTUH B +| + + + +
PaIHOdICKTPOHHBIX CHCTEMax
niepeadyn HHQOpMaIN
26 Panguonpuemusle ycTpoiicTBa +| + + + +
CHCTEM Tepefadnl HHPOpMaLiH
27 KomupoBanue n nmdposanue +| + + + +
nHpopmarmu B
PaIHOdNIEKTPOHHBIX CHCTEMax
nepeadyn HHQOpPMaIIN
28 PanuoonekTpoHHbIE CHCTEMBL +| + + + +
nepeayn HHQOpPMaIN
29 AHTEHHBIE PEIIEeTKH CUCTEM +| + + + +
niepeaun HHQOpPMaIIN
30 MonenupoBaHue B +| + + + +
PaIHOdNICKTPOHHBIX CHCTEMAax
niepeadyn HHQOPMAIIH
31 TecTupoBaHue U IUarHOCTUKA B +| + + + +
PaIHOdNIEKTPOHHBIX CHCTEMAax
niepeaan HHQOpMaIIN
32 BBeneHue B cnenualbHOCTh +| + + + +
33 OCHOBBI TEOpHH +| + + + +
PaIHONIOKAIOHHBIX CHCTEM U
KOMIUICKCOB
34 Panuomarepuans! u +| + + + +
PaIOKOMITOHEHTHI
35 OCHOBBI TEOpHH +| + + + +
paIMoOHABUTAIMOHHBIX CHCTEM H
KOMIUICKCOB
36 OnexTponpeodpa3oBaTeIbHbIC +| + + + +
YCTPOWCTBA paIHOdICKTPOHHBIX
CpEIICTB
37 OCHOBBI TEOPHHU PAJHOCUCTEM 1 +| + + + +
KOMIUICKCOB YIPABICHHUS
38 OCHOBBI TEOPHHX CUCTEM U +| + + + +
KOMIUIEKCOB PAIHO3IEKTPOHHOI
OOpBOBI
49 IIpoexkTupoBanue paguocucreMsl | +| + + + +
40 CHCTeMOTeXHUKA +| + + + +
41 IIpoexrupoBanue +| + + + +
PaIHOTEXHUIECKHUX CHCTEM
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5.4. CoorBeTcTBHE KOMIIETEHIMA, (POPMUPYEMBIX IIPH
U3yYeHNH TUCIUINJINHBL, U BUI0B 3aHATHH
CooTBeTCTBUE KOMIIETCHIIUN, (OPMUPYEMBIX MPU U3YUECHUU NAUCIUILIIUHBI, U BUJIOB
3aHSATUHN MPEACTaBICHO B Tabnuie 5.4
Tabnuna 5. 4 — CooTBeTCTBHE KOMIETEHIIMNA U BUIOB 3aHATUN, POPMUPYEMBIX MPU U3Y-
YEHUU JUCHUILIAHBI

Bune! 3agatni

Komneren
nnnu Jlexuuun

[Tpaktuyeckue | CaMOCTOSATEID DopMBI KOHTPOIIA

3aHATUS Has pabota

OK-1, OTIK-4 + + + Omnpoc Ha MPaKTUIESCKOM 3a-
HATHH, Ha JeKimn. Kommok-

BuyM. KoHTpospHas padora.
OK3aMeEH.

6. UnTepakTUBHBbIE METOABI U (DOPMBI OPraHU3ALUN 00YUCHUS
He nmpenycmorpeno PYII

7. J1abopaTOpPHBIA NMPAKTUKYM
He nmpenycmorpeno PYII

8. IlpakTHyecKkue 3aHATUA
ConepxaHne TpaKTHYECKUX 3aHATHI IIpHUBEACHO B Tabmuie 8.1.
Tabnuna 8. 1 — CogeprkaHue MpakTUYECKUX 3aHITUN

I cemecTp
dopmu-
Ne | HammenoBaHnwus pas- N Tpynoem- DYCMbIC
ConepxaHue NPaKTUYECKUX 3aHATHH KOMIIETEH-
/T JIETIOB KOCTb (Jac.)
1071
(OK, ITIK)

1. | DnemeHTsI TEOpPUU MHoxecTBa U onepanuy HaJ HUMU. UucI0Bble MHOXeE- 4 OK-1,
MHOXECTB. DyileMeH- | crBa. KoHeuHble, OeckoHeuHble, CUETHBIC, HECUETHBIC OIIK-4
ThI KOMOMHATOPHUKH. | MHOXKecTBa. OrpaHNYeHHbIE, HEOTPAHNYCHHBIE MHOXKE-

MatemMaTuueckue cTBa. ['paHUIIBI MHOXKECTB.

CTPYKTYpBIL. Diie- CootserctBus. Buner cootBercTBHil. OTOOpakEeHUS
MEHTHI TEOPHH - MHOXXECTB (pyHKINH).

HEHMHBIX Ipo-

CTPaHCTB.

2. KomrnekcHsbie unc- Munmeie gncna. KoMmurekcHple yucna B anredpamnde- 14 OK-1,
sa. Onepanuu Haj CKOM, TPUTOHOMETPHUIECKOH, MOKa3aTeIbHOH (hopMax. OIIK-4
KOMILIEKCHBIMU Hx reomerpuueckas uatepnperanus. CloxeHue, yMHO-

YUCITAMH. JKEHUE, JIeJIeHHe KOMIUIEKCHBIX yncel. Onepanuu Hax
KOMILIEKCHBIMU YUCIIAMU: aHATUTUYECKOE IPOIOJKEHUE
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMH Ha KOMIUIEKCHYIO
IJIOCKOCTb.

3. | Matpuupl, onpene- [MonsiTne MaTpubl, pa3mep, 0003HAYCHHSI. 6 OK-1,
suteny. CHCTEMBI Knaccudukanns matpun. Jlnneiinsie onepanuy Hal OIK-4
JIMHEHHBIX anreo- MaTpuiaMy. TpaHCIOHUPOBaHUE. YMHOKEHHE MaTPHULIBI
pauyvecKuX ypaBHe- Ha Marpuiy-cronoen. [ToHsTre cucTeMbl TMHEHHBIX
HUIL. anreOpanyecknx ypaBHEHHH, e€ MaTpHUYHasl 3aIUCh.
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Onpenenurens. Beruucnenue onpenenurenei 2 u 3 no-
psAAKOB. MeTo pa3ioxkeHUs: ONPEAETUTENS 110 CTPOKE
(cronOiry). Pemenne orpeneieHHBIX CHCTEM METOIOM
Kpawmepa.

4. | Anrebpa reomerpu- | [lekapToBa u mossipHasi CHCTEMBI KoopauHart. [IpocTpan- 22 OK-1,
YECKHUX BEKTOPOB. CTBO T€OMETPUUYECKUX BEKTOPOB. J[eHCTBHS HaJ FEOMET- OIlK-4
OCHOBBI aHAIUTHYE- | PUYECKUMU BekTopaMu. CKalsipHOE, BEKTOPHOE CMe-

CKOM F€OMETPHH. LIAHHOE IIPOU3BENCHUSL.
VYpaBHeHue nuHUY Ha IockocTH. [Tpsamasd. Kpuseie
BTOPOrO MOPSIIKA Ha MJIOCKOCTU. Y paBHEHUE TOBEPXHO-
cTH B mpocTpaHcTBe. [InockocTs B mpocTpaHcTse. Ips-
Mas B pocTpaHcTBe. KacaTenbHas u HOpMaJlb K KPUBOIL.

5. | ®yHKIUH B IUHEH- [onsitne pynkuuu (oneparopa) B JIMHEHHBIX TPOCTPaH- 24 OK-1,
HBIX IPOCTPAHCTBAX. | CTBaX, BKJIOYast (DYHKIIMM KOMIUIEKCHOH ITepeMEHHOM. OIlK-4
JInnelinsiil onepa- Crioco6s! 3a1anus ¢yakuun. Kinaccudukanns GyHxuumi
Top. BBenenue B B 3aBHCUMOCTH OT Pa3MEPHOCTH IPOCTPAHCTB. DJIEMEH-
aHayu3 (BKITIOYast TapHble cBolcTBa (hyHKIMH. Komnosumms GpyHKImiA.

(YHKIMN KOM- IocnenoBarensHOCTS U ee npenen. HenpepeIBHOCT

IUIEKCHOTO Iepe- ¢yaxumu. [penen dyakunn. Heonpenenenuslie Beipa-

MEHHOT0). xeHns. Kiraccnduxamust Touek pa3pbiBa. beckoHeuHo
MaJible M OeCKOHEYHO Oombire GYHKINU U MX CBOKWCTBA.
CpaBHeHHe OECKOHEYHO MaJIBbIX, TOPSIOK MaJIOCTH.
I'maBHas gyacte Geckoneyno mManoil. CpaBHeHHE OecKo-
He4YHO OonbImmX (YHKIUH, TOpSAOK pocTa. [aBHas
4acTh OECKOHEYHO OOJBIION.

6. | duddepenunansoe | Texnnka nuddepeHInpoBaHus CKAIIPHOH (QYHKIMN 2 OK-1,
ucymcieHue (BKIO- | ckajsipHoro aprymenta. OcHoBHbIe npaBuiia tuddepen- OIlK-4
qast QYHKIUH KOM- LUPOBAHUS.

IUIEKCHOT'O Iepe-
MEHHOT'0)
II cemectp
dopmu-
Ne | HammenoBaHnwue pas- N Tpynoem- DYCMbIC
i ENOB ConepxaHue NPaKTUYECKUX 3aHATHH KoCTh (ac.) KOMIIETEH-
1071
(OK, TIK)

1. | dAuddepenunansnoe | IMonsrue muddepennnpyemoit pynkmum. Jnddepenun- 14 OK-1,
ncuncienue (BKo- | an GyHkiuu. [IponsBogHas MaTpuIa u ee CTpOCHHE. OIlK-4
qast QYHKIUH KOM- IonsTne yactHoOl npousBoaHol. [IponsBoanas no Ha-

IUIEKCHOT'O IIepe- npaBieHnio. I'paguent. IlonsaTre aHaauTHYeCKOH (YHK-

MEHHOT'0) . [IponsBonHble 1 muddepeHranbl BEICIINX HOpsa-
koB. [Ipunoxkenust quddepernnana B MpUOIMIKEHHBIX
BerancieHuax. @opmyna Teinopa. [Tpasuno Jlonurans.
I'eomeTpHuueckuii CMBICT IPOU3BOTHOM.

2. | DneMeHThI Teopun OJIeMEHTBI TEOPUU JIMHEWHBIX MPOCTPaHCTB. JInHeiHas 6 OK-1,
MHOXECTB. DJI€EMEH- | HE3aBUCHMOCTh, 3aBUCHMOCTb CHCTEM BEKTOPOB, CUCTEM OIlK-4
ThI KOMOMHATOPHUKH. | (GYHKIWH. PazMepHOCTh IMHEITHOrO IpOCTpaHCTBa, 0a-

MatemMaTuueckue 3WC M KOOPAWHATHI. PaHT MaTpuisl.
CTPYKTYpBL. Die-

MEHTBI TEOPHH JIU-

HEHMHBIX Ipo-

CTPaHCTB.

3. | Matpuupl, onpene- Ymuoxkenne matpun. O6paTHas MaTpuna. Pemenne 8 OK-1,
surend. CucremMbl MaTpHUYHBIX ypaBHeHHH. COBMECTHOCTb U OMpPEEIICH- OIlK-4
JIMHEHHBIX anreo- HOCTH CHCTEMBI JIMHEHHBIX alreOpandecKux ypaBHEHHUH.
pauuecKux ypaBHe- | PelleHue onpeneneHHbIX CUCTEM: MATPUYHBIA METON,

HU Metop ['aycca. Pemenne HeonpeneneHssix cucteM. Pe-
IIEHUE OHOPOJHBIX CUCTEM YpaBHEHHI.

4. | ®OyHKUMU B JIMHEH- JInnelinsiil onepaTop u ero Marpuua. JInneiHsle u 6 OK-1,
HBIX IPOCTPAHCTBAX. | KBaapaTH4yHbIe (opMbl. OOpaTHBIH onepaTop. Kommnosu- OIlK-4
JInnelinsiil onepa- s orrepaTopoB. CoOCTBEHHBIE YUCIa U COOCTBEHHBIE
TOp. BBenenue B BEKTOPHI JINHEHHOTO oreparopa (Matpuipl). [IpuBene-
aHayu3 (BKIIOYast HHE KBaJAPaTUIHOH (DOPMBI K TIIABHBIM OCSIM.
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(byHKIUY KOM-
IUIEKCHOT'O Iepe-
MEHHOT0).

DneMeHTapHbIe CBOHCTBA (DYHKIHMIA.

YquCcIIeHUE QYHKIUHA
OJHOI M MHOTHX
TIepeMEHHBIX (BKITIO-
Yast QYyHKIUH KOM-
TUIEKCHOT'O TIepe-
MEHHOT0). DIIeMEH-
TBI TEOPHH TIOJIS.

Kpusonuneitnsie uaterpanst I u Il poga. Ux
(U3MYECKHI CMBICII, CBOMCTBA M BBIYHMCIICHHE.
HezaBucumocts kpuBonuHeliHoro uarerpana Il poga or
IIyTU UHTErpupoBaHus. [loTeHIManbHOe BEKTOPHOE
nore. MiuTerpan QyHKIUM KOMITIEKCHOH IepeMeHHO.
[Monsitne BbIueTa, GOPMYIIBI VIS €TO BHIYUCICHUSL.
JIBOWHOI MHTErpall U €ro CBOMCTBA. Brruncnenue
MHTErpana B JE€KapTOBBIX KOOpAMHATAX. 3aMEHa
MIEPEMEHHBIX B JBOMHOM HHTErpale, Iepexo K
MOJSIPHOM cucTeMe koopauHaT. [ToBepXHOCTHBIE
unaTterpains! [ u Il pona. VIx ¢pusnaeckuii cMpIci,
CBOWCTBA Y BbIUUCIIEHHE. TPOMHON HHTErpai U ero
CBOMCTBA. BrIuncienye uaTerpana B JeKapTOBBIX

5. | NHTerpansHOE HC- Heomnpenenénuslil nHTErpan u ero cBoicrsa. Metozabl 12 OK-1,
YucIIeHUe QYHKIUI | MHTErpUpPOBAHMS: NOJIBECHUE MO/ 3HAK OIlK-4
OJHOI M MHOTHX muddepennnana, HHTErpUPOBAHUE IO YACTSIM,

MIepEeMEHHBIX (BKJIIO- | MHTErPHUPOBAHHE PALIMOHAIBHBIX APOOCH.

qast QYHKIH KOM- Onpenen€HHbI UHTErpan U ero cBoicTaa. [lpunoxenns
IUIEKCHOT'O IIepe- OIpEEIEHHOr0 HHTEerpana. MHrerpan aHanuTuaeckon
MEHHOTr0). DneMeH- | (YHKIUH KOMIIEKCHOTO IIEPEMEHHOTO.

Tl TEOPHUH MOJISL.

6. Juddepennnans- Juddepenunanbapie ypaBHEHHS IIEPBOTO IOPSAKA: 20 OK-1,

HBIE€ YPaBHEHUS OCHOBHBIE MOHTUSA U 337a41. MeTob! peleHust OIlK-4
YPaBHEHHI: C pa3AesSoIUMUCA NEPEMEHHBIMH,
nHeHHbIX. nddepennuanbabie ypaBHEHUs! BBICIINX
MOPSIIKOB, JOIYCKAIOIIKE MOHIKEHHUE TIOPSIIKA.
Jluneiinsie muddepeHumanbuble ypaBHEHHS MOPSIKA N.
Cucremsl THHEHHBIX T depeHnnanbHbIX ypaBHEHMH.

7. HecoOcTBeHHbIH HecobcrBennsie nnrerpanst I u Il pona. Ipusnaku 2 OK-1,
unrerpain. Vnre- CXOIIMMOCTH. OIlK-4
rpaJibHBIE Ipeodpa-
3oBanust. [Ipeodpa-
30BaHusA Dypse,

Jlannaca.
III cemecTp
dopmu-

Ne | HammenoBaHnwue pas- N Tpynoem- DYCMbIC

i eOB ConepxaHne NPaKTHYECKUX 3aHATHH KoCTb (dac.) KOMIIETEH-

1071
(OK, ITIK)

1. HecoOcTBeHHbIH [MonsiTne 00 MHTETPATBHOM ITPE0OPa30BAHHH. 18 OK-1,
nHTerpan. Uure- [IpeobpaszoBanne Pypbe, CrieKTpasIbHBII aHAH3. OIIK-4
rpassHble ipeodpa- | [Ipeodpazosanue Jlammaca. OpurnHan u u3o0paxkeHue,
3oBanust. [Ipeobpa- nX cBOWCTBA. [IpUnoxeHus onepanroHHOrO0 UCYUCICHHUS.
30BaHusA Dypse,

Jlannaca.

2. OJIeMEHTBI TEOpUU [epecranoBka, BeiOOpka. Kiaccudukarus BEIOOPOK. 2 OK-1,
MHOXXECTB. DiieMeH- | OcHOBHbIE paBuiia v (OpPMYITbl KOMOMHATOPHKH. OIK-4
ThI KOMOMHATOPHKH.

MateMaTuueckue
CTPYKTYpBL. Die-
MEHTHI TEOPHH -
HEHHBIX Ipo-
CTPaHCTB.

3. Anrebpa reomerpu- | YpaBHEHHE ITOBEPXHOCTH B IpocTpaHcTBe. LlmmmHapu- 6 OK-1,
YECKHUX BEKTOPOB. 4eCKHEe U KOHUUECKUE MOBEPXHOCTU. CTPOEHUE HEBBI- OIlK-4
OCHOBBI aHAJIMTUYE- | POXKICHHBIX MOBEPXHOCTENH BTOPOro MOpsAKa B IPO-

CKOM F€OMETPHH. crpancTBe. Llnmnmnanpruaeckas n ceprudeckast CHCTEMBI
KOOpJUHAT.
4. WnTterpansHoe uc- [Monsitne naTErpana no ¢purype (MHOrooopasmio). 24 OK-1,
OIIK-4
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KOOpJHHATaX. 3aMEeHa MEPEMEHHBIX B TPOMHOM
HHTErpaje, nepexol K UMIHHIPUYECKOU WU
chepudeckoit cucTeMe KOOpANHAaT.

ITorok n auBepreHuus BekropHoro nois. Gopmyna Oct-
porpanckoro-I'aycca. Llupkynsiuust 1 poTop BEKTOPHOTO
nonst. @opmyna Crokca.

KommutekcHsle un-
cJI0BBIE U (PyHKIHO-
HaJIbHBIE PSbL. Pd-
16l Dypee, Teitnopa,
Jlopana.

KommutekcHsle uncnoblie psabl. CXOIUMOCTb U cymMmMa
pana. [Ipu3naku cxoqumocTi. AGCOMIOTHAS U yCIIOBHAs
CXOAMMOCTH YHCIOBOTO PSfA.

KomriekcHble (yHKIMOHATBHBIE PSiIbI, 00IACTh CXOIH-
MocTH. PaBHOMepHast CXOMUMOCTh (hYHKIMOHAIBEHOTO
psna. CTermeHHOH psif, ero 00IacTh CXOAMMOCTH. Psi
Teitnopa. Pasnoxenne ynkimn B psig Teitnopa. Hymu
¢yaxumu. Psn Jlopana. Paznoxenne GyHkimm B psin
Jlopana. Oco0ble Touku QyHKIIUM U UX KiIaccuukamnms.
Beryers! GyHKINM 1 MX HAXOKICHUE JJIs1 OCOOBIX TOUEK
Bcex BHJOB. [IpuioxkeHne BIYETOB K BBIYACICHHUIO HH-
TErpajoB QYHKINH KOMIUIEKCHOH MepeMEHHOM.

Psin dypbe o opToroHanbHOM cucreMe (QyHKIUI.
CXomuMOocCTh B CpeHEM. DKCTPEMAIBHOE CBOUCTBO
MHOrowieHoB dypebe.

Tpuronomerpuueckuii psg @ypre. Paznoxkenue GpyHk-
1 B psan Oypwe. Pasmmansie hopmel 3anmcu psiga Oy-
pbe. CeKkTpabHbII aHATH3.

22 OK-1,

OIIK-4

Tabnuna 9.1 - Bunbl caMmocToATeNbHONU pabOTHI,

9. CamocTosiTesibHas1 padoTa

Bunber camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh M (OPMUPYEMBIC KOMIIETECHIIUN
npeacTaBieHbl B Tabuuie 9.1.

TPYAOEMKOCTh U (POPMHUpPYEMBIE KOMIIE-

TCHIIUU
I cemecTp
Ne HaunmenoBanus Bups! camocTosITenbHOM Tpyno- dopmu- @DOpMBI KOHTP OIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
12071
OK, IIK

1. OJIeMEHTBI TEOpUU Nzyuenue TEOPETUYECKOrO 8 OK-1, Onpoc Ha JeKnuy, mpak-
MHOXECTB. DJIEMEHTHI MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3aHsatun. Koin-
KOMOHMHATOPHKH. INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
MatemMaTuueckue 3aHATUSM. pabora. JK3aMeH.
CTPYKTYPBI. DJIEMEHTBI IloaroroBka K KONIOKBUYMY.

TEOpUH JTUHEHHBIX
IIPOCTPAHCTB.

2. KommnekcHsle uucna. Nzyuyenue TEOPETUYECKOrO 16 OK-1, Onpoc Ha JeKnuy, mpak-
Onepanuu Haz MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
KOMILIEKCHBIMU INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
YUCITAMH. 3aHATUSIM. pabora. DK3aMeH.

INogroroBka K  KOHTPOJIBHOU
pabore.
IloaroroBka K KOJIJIOKBUYMY.

3. Martpuusl, Nzyuyenue TEOPETUYECKOrO 8 OK-1, Onpoc Ha JeKnuy, mpak-
onpenenutenu. CUCTEMBI | MaTepHala, peleHne 3a1ad. OIIK-4 TH4eckoM 3ansatuu. Koin-
JIMHENHBIX INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
anreOpanydecKux 3aHATUSIM. pabora. JK3aMeH.
YpaBHEHHI. INogroroBka K  KOHTPOJIBHOU

pabore.
IloaroroBka K KOJIJIOKBUYMY.

4. Anrebpa Nzyuyenue TEOPETUYECKOrO 20 OK-1, Onpoc Ha JeKnuy, mpax-
TFEOMETPUUECKUX MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKoM 3aHatun. Koin-
BEKTOPOB. OcHoBsl | IlogroroBka Kk NpakTUYECKUM nokBuyM. KoHTponbHas
AQHAJIUTUYECKON 3aHATUSIM. pabora. UnmmBuayamsHoe
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TEOMETPHH. IlogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
pabore.
IloaroTroBKa K KOJIJIOKBHYMY.

5. OYHKIMH B TUHEHHBIX Nzyuyenue TEOPETUYECKOIO 20 OK-1, Onpoc Ha JeKknuy, mpak-
IIPOCTPAHCTBAX. MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3ansatun. Koin-
JInnelinsiil onepaTop. INogroroBka K NpPaKTUYECKHM nokBuyM. KonrponsHas
Beenenue B aHanus 3aHATUSIM. pabora. MnmuBuayamsHoe
(BruTI04ast PyHKLIUH IlogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
KOMILIEKCHOT'O pabore.

TIEPEMEHHOTr0). IloaroToBKa K KOJIJIOKBHYMY.
6. IlogroroBka u caada dK3aMeHa 36 OneHKa Ha DK3aMEHe
II cemectp
Ne HaunmenoBanus Bugs! camocTosTenbHOM Tpyno- dopmu- @DOpMBI KOHTP OIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
1071

OK, IIK

1. Jduddepennmansroe Nsyuenue TEOPETUUECKOTO 20 OK-1, Orpoc Ha JIeKLIHY, TPaAK-
ucyucieHne  (BKJIIOYas | MaTepuaa, peleHue 3ajad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
¢yHKIMM KoMmIulekcHoro | [loaroToBka K NpakTHUECKUM nokBuyM. KonrponbHas
TIepeMEHHOT0) 3aHATUSM. pabora. UnmuBuayamsHoe

INogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
pabore.
IloaroToBKa K KOJIJIOKBHYMY.

2. OJIeMEHTBI TEOpUU Nzyuyenue TEOPETUYECKOIO 16 OK-1, Onpoc Ha JeKnuy, mpak-
MHOXECTB. DJIEMEHTHI MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3ansatun. Koin-
KOMOHMHATOPHKH. INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
MatemMaTuueckue 3aHATUSM. pabora. MnmuBuayamsHOE
CTPYKTYPBI. DJIEMEHTBI IlogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
TEOpUH JTUHEHHBIX pabore.

IIPOCTPAHCTB. IloaroToBKa K KOJIJIOKBHYMY.

3. Martpuusl, Nzyuyenue TEOPETUYECKOrO 6 OK-1, Onpoc Ha JeKnuy, mpak-
onpenenutenu. CUCTEMBI | MaTepHala, peleHne 3a1ad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
JIMHENHBIX INogroroBka K MpPaKTUYECKHM nokBuyM. HAMBHYyaIIb-
anreOpandecKux 3aHATUSIM. Hoe 3a1anue. Kontpoms-
YpaBHEHHI IlogroroBka K  KOHTPOJIBHOU Hast paboTa. DK3aMeH.

pabore.
IloAroToBKa K KOJIJIOKBHYMY.

4. OYHKIMH B TUHEHHBIX Nzyuenue TEOPETUYECKOrO 16 OK-1, Onpoc Ha JeKknuy, mpak-
IIPOCTPAHCTBAX. MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
JInnelinslil onepaTop. IlogroroBka K MpPaKTUYECKUM nokBuyM. Konrponsnas
Beenenue B aHanu3 3aHATUSIM. pabora. MnmuBuayansHoe
(BruTIO4ast PyHKLIUH INogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
KOMILIEKCHOT'O pabore.

TIEPEMEHHOTr0). IloAroToBKa K KOJIJIOKBHYMY.

5. WnTterpansHoe Nzyuyenue TEOPETUYECKOrO 10 OK-1, Onpoc Ha JeKnuy, mpak-
ucuncieHne  (QyHKIMH | MaTepuana, peleHue 3aad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
OIHOHI u MHorux | IlogroroBka K NpaKTHYECKUM JOoKBUYM. MHAMBHyaIb-
MepeMEHHbIX  (BKJIIOYAS | 3aHATHSIM. HOE 3aJaHue. DK3aMeH.
¢yHkmy KomIuiekcHoro | IloarotroBka K — KOHTPOJIBHOM
TIepEeMEHHOT0). pabore.

OnemeHTs! Teopuu nonst. | [1oAroToBKa K KOIJIOKBUYMY.

6. Jduddepenimansapie Nzyuenue TEOPETUIECKOTO 10 OK-1, Orpoc Ha JIeKLIHY, TPaAK-

YpaBHEHUS MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKoM 3aHatun. Koin-
INogroroBka K MpPaKTUYECKUM nokBuyM. Konrponsnas
3aHATUSIM. pabora. MnmuBuayamsHoe
INogroroBka K  KOHTPOJIBHOU 3alaHue. DK3aMeH.
pabore.

IloaroroBka K KOJIJIOKBUYMY.
7. IlogroroBka u cnada dK3aMeHa 36 OIneHKa Ha DK3aMEHe

CornacosaHa Ha noprane Ne 12751 14




III cemecTp

He nmpenycmorpeno PYII
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Ne HaunmenoBanus Bups! camocTosTenbHOM Tpyno- ®dopmu- @DOpMBI KOHTP OIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
1071
OK, IIK

1. HecoOcTBeHHbIH Nzyuyenue TEOPETUYECKOIO 20 OK-1, Onpoc Ha JeKknuy, mpax-
HHTErpal. MaTepuana, peleHue 3a1ad. OIIK-4 TH4eckoM 3ansatun. Koin-
WuTterpanbHble INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
peoOpa3oBaHMsI. 3aHATUSIM. pabora. UnmuBuayamsHoe
[IpeobpazoBanus Oypee, | [loqroroBka K  KOHTPONBHOM 3a7laHue. JK3aMeH.
Jlammnaca. pabore.

IloaroroBka K KOJIJIOKBUYMY.

2. OJIeMEHTHI Teopun | Uzyuenue TEOPETUYECKOrO 10 OK-1, Onpoc Ha JeKnuy, Ipak-
MHOXECTB.  OJIEMEHTHI | MaTepHaia, peleHue 3a1ad. OIIK-4 TUYECKOM 3aHSITUH.
KOMOHMHATOPHKH. INogroroBka K MpPaKTUYECKHM
MateMaTuueckue 3aHATUSIM.

CTpYKTYpbl. OnemeHThl | [lonrotoBka K  KOHTPOJIBHOU
TEOpUH TMHEHHBIX | pabore.
IIPOCTPAHCTB. IloaroroBka K KOJIJIOKBUYMY.

3. Anrebpa Nzyuyenue TEOPETUIECKOTO 10 OK-1, Onpoc Ha JeKknuy, mpax-
TFEOMETPUUECKUX MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3ansatun. Koin-
BEKTOpPOB. OCHOBBI INogroroBka K HpPaKTUYECKHM nokBuyM. KonrponsHas
AQHAJIUTUYECKON 3aHATHUAM. pabora. JK3aMeH.
TCOMETPHH. INogroroBka K  KOHTPOJIBHOU

pabore.
IloaroroBka K KOJIJIOKBUYMY.

4. WnTterpansHoe Nzyuyenue TEOPETUYECKOrO 16 OK-1, Onpoc Ha JeKnuy, mpax-
ucuyncieHne  (QyHKIMHA | MaTepuana, peleHue 3aad. OIIK-4 TH4ecKkoM 3aHsatun. Koin-
OJHOHI u MHorux | IlogroroBka K NpaKTHYECKUM nokBuyM. Konrponsnas
MepeMEHHbIX  (BKIIIOYAS | 3aHATHSIM. pabora. JK3aMeH.
¢yHkmmy komiuiekcHoro | IloarotroBka K — KOHTPOJNBHOM
TIepEeMEHHOT0). pabore.

OnemeHTs! Teopuu nonst. | [1oAroToBKa K KONJIOKBHYMY.

5. KommuiekcHsle uncnosble | M3yuenue TEOPETHYECKOTO 16 OK-1, Onpoc Ha JeKknuy, mpak-
u (yHKIMOHANBHBIE | MaTepuala, peleHre 3aad. OIIK-4 TH4ecKkoM 3ansatun. Koin-
psagel.  Pagst @Oypse, | IloaroroBka k NpakTHYECKUM nokBuyM. Konrponsnas
Teiinopa, Jlopana. 3AHITUSIM. pabora. MamuBumyamsHOE

IlogroroBka K  KOHTPOJIBHOU 3aaHue. DK3aMeH.
pabore.
IloaroroBka K KOJIJIOKBHYMY.
6. IlogroroBka u caada dK3aMeHa 36 OneHKa Ha DK3aMEHe
10. KypcoBasi paéora




11. PeiliTuHrOBasi cucremMa AJIA OICHKH YCIIEBAEMOCTH CTYICHTOB

11.1. bajibHbIe OLEHKH VISl 3JIEMEHTOB KOHTP 0JIst
bannbHble OLEHKU AJIs1 5IEMEHTOB KOHTPOJISI IIpecTaBieHbl B Tabnuie 11.1.
Tabmuma 11.1 — bannbHbIe OLICHKH JJIs1 DJIEMEHTOB KOHTPOJIS

MaxcumanbHelii 0an | MakcumanbHbli 6amn | MakcumanbHelid 6ann | Beero 3a cemectp
Ha |l k.T. Mexay 1 u2 k.T. Mexny 2 -i K.T. ¥ Ha
KOHEI| CEMEeCTpa

KoHTponbeHbIe 10 15 15 40
paboThI
NunuBuayanbHble 5 5 10
3aJaHns
Komnnoxsuym 5 5 10
Pabora na 10 10
MIPAaKTHYECKUX
3aHATHAX
Hroro makcumym 3a 10 25 35 70
HEPUOL;
Cnaua sK3aMeHa 30
(MaxcumMyMm)
Hapacrarorm 10 35 70 100
HUTOTOM:

11.2. [Tepecuer 021710B B OLIECHKH 32 KOHTPOJIbHbIE TOUYKH
[lepecuet 6aioB B OLICHKU 3a KOHTPOJIbHbBIE TOYKH MpeCTaBieH B Tabmuie 11.2.
Tabnuna 11. 2 — [lepecuer 6amioB B OLIECHKH 32 KOHTPOJIbHBIE TOYKH

bamisl Ha naTy KOHTPOJILHOU TOYKH Onenka
> 90% ot MmakcuMalibHOM cymMMBbl OaioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaJibHOM cyMMBbI O6ai1oB Ha naty KT 4
Ot 60% 10 69% ot MakcuMaJIbHON cyMMBbI O0aiioB Ha naty KT 3
< 60% oT MmakcuMaJIbHOM cyMMbI OaiioB Ha naty KT 2

11.3. Ilepecyer cymMMBbI 02/1J10B B TPAAUIUOHHYIO U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymmbl 0aioB B TPAAUIMOHHYIO U MEXKIYHAPOAHYIO OLEHKY IpercTaB-
neH B Tabmuue 11.3.
Tabnuma 11. 3 — [lepecuer cymmbl 0alIoB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Nrtorosas cymma 0asos,
Ouenxka (I'OC) YUYUTHIBAET YCIEIIHO Ouenxka (ECTS)
CIIaHHBIN PK3aMEH

5 (oTIM4YHO) (3a4TEHO) 90 - 100 A (0TaHYHO)
85 -89 B (ouenp xoporio)
4 (xopor10) (3a4TEHO) 75 - 84 C (xopor1o)
70-74 D (ynoBrneTBOpUTENBHO)
3 (YIOBIETBOPUTEIIHHO) 65 - 69
(3a4TeH0) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBIETBOPUTEIHHO)

Huxe 60 Gannos F (HeynoBieTBOpUTENIBHO)
(He 3a4TeHO)
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12. YuyeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecnedeHne JUCUMIIIMHBI

12.1. OcHoBHas JiUTEpaTypa

1. MarasunnukoBa A.JI., MarasunnukoB JL.M. JluneiiHas anreOpa. AHaJINTHYECKas T'€OMETPUS:
yueoHoe nmocooue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

2. MarazunaukoB JI.M., Beicmiags maremaruka III. DyHKIMHM KOMIIEKCHOTO IEPEMEHHOIO. Psinbl.
Wuterpanpuble  mpeoOpa3oBaHus: yueOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. MarasunnukoB JL.U., MarazunaunkoB A.JI. JluddepenunansHoe ucumncinenue: yaedHoe mocodue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. EnsnoB A.A. EnsrioBa T.A. MHTerpanibHoe ricuncinenue: yuedHoe nmocoodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. EnpuoB A.A. EnsnoBa T.A. luddepenumansupie ypaBHeHHs: ydyeOHoe mocoOue. - Tomck: Dinb-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

6. IleseneB IO.II. uckpernas maremaruka: ydeOHoe mocobme - CII6.: Jlamp, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437

12.2. JlonosiHUTEIBbHAS JIUTEPATypa

1. bexnemumes J[.B. Kypc ananutnueckoif reomeTpun u JuHeHoM anreOpbl: yueOHuk. - CIIO.: Jlans,
2015. - 445 c. http://e.lanbook.com/books/element.php?pll _id=58162

2. ®@uxrenronsl I'M. Kypc muddepenunansaoro u unterpaigbHoro ucuucienus. B 3-x 1. Tom 1:
yuebHuk. - CII06.: Jlans, 2016. - 608 c. http://e.lanbook.com/books/element.php?pll _id=71768

3. ®uxrenronsn ['M. Kypc muddepenunansnoro u mHTErpanbHoro ucuuciaenus. B 3-x 1. Tom 2:
yuebnuk. - CII06.: Jlans, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll _id=71769

4. ®@uxrenronsl I'M. Kypc muddepenumansaoro u unTerpagbHoro ucuucienus. B 3-x 1. Tom 2:
yuebHuk. - CII6.: Jlans, 2009. - 657 c. http://e.lanbook.com/books/element.php?pll_id=409

5. Jemumosuu b.I1., Mogenos B.I1. luddepenimanpapie ypaBHeHUs: yaebHoe nmocodue. - CII6.: Jlans,
2008. - 277 c. http://e.lanbook.com/books/element.php?pll_id=126

6. Ilerpymko .M. Kypc Briciieii marematuku. Teopust QyHKIHI KOMIIEKCHOH MepeMeHHO’: yueOHoe
noco6ue. CII6.: Jlans, 2010. - 364 c. http://e.lanbook.com/books/element.php?pll_id=526

12.3. YyeOHO-MeTOANYECKHE TOCOOUS
12.3.1 Obs3aTebHbIE YUeOHO-METOAUYECKHE OCOOUs

Ilpakmuueckue 3aHaAmMUA NPOGOOAMCA NO YUEOHBIM NOCOOUAM:

1. MarazunnuxoB JI.W. Mara3zunnukosa A.JI. Beiciiag maremaruka 1. [Ipaktukym no nuHeiHON
anreOpe U aHaTUTUYecKoi reomeTpun: YueoHoe nocoodue. - Tomck: TYCVYP, 2007. - 163 c. (97 3k3.)
http://edu.tusur.ru/publications/37

2. MarazunnauxoB JL.W. MarazunnauxoB A.JI. Beicinas maremaruka I. [Ipaktukym 1o
g depeHnnatbHOMY HeUrclieHnto: YueoHoe mocobue - Tomck: TYCVYP, 2007. - 212 c.
Ox3eMIunsipoB B Oubmoreke TYCYPa: 99.

3. EnbuoB A.A. ExpnoBa T.A. UHTerpansHoe ucuncienue: yuebnoe nocoodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

4. EnsnoB A.A. EnsnioBa T.A. Jluddepenunansubie ypaBHeHHS: yueOHoe nocodue . - Tomck: Dib-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

5. Marasunnaukos JL.U., Beicias maremaruka [II. @yHKIMY KOMIUIEKCHOTO IIEPEMEHHOTO. Psajbl.
WuTterpanbHble npeobpazoBanus: yueOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

6. Ilesenes lO.I1. luckpernas maremaruka: yaebHnoe nocodue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437
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3aodanus na KOHMPOJbHbIE PAOOMbL U UHOUGUOYAILHBLE 3A0AHUS HPUBCOCHBL 8 KAHCOOM U3
CLeOYIOUUX VHEOHDbIX HOCOOUIL:

1. Marasunnukosa A.JI., MarazunnukoB JI.W. JIuneitnas anreOpa. AHaIuTHYECKast TEOMETPUS:
yuebHoe mocobue. — Tomck: TYCYP, 2010. - 176 ¢. (peKOMEHIOBAHO JJIsi CaMOCTOSITEIIBHBIX padoT)
http://edu.tusur.ru/training/publications/2244

2. Mara3zunnauxkoB JL.U., Beiciias marematuka [1I. @yHKIMM KOMIIEKCHOTO TEPEMEHHOTO. Psafpl.
WuTterpanbhble npeobpazoBanus: yueOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
(peKOMEHIOBAHO JJIsl CaMOCTOSITENbHBIX paboT) https://edu.tusur.ru/publications/2258

3. MarazunnukoB JL.U., MarasunaukoB A.JI. luddepenunansuoe ucuncienue: yuebnoe nocooue. -
Tomck: TYCYP, 2007. - 191 c. (pekoMeH0BaHO sl CaMOCTOATEIbHBIX PadoT)
http://edu.tusur.ru/training/publications/2246

4. EnbuoB A.A. EnsrioBa T.A. MHTerpanibHOE HcuuciieHue: yuedHoe nocoowue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. (pekoMeHJ0BaHO ISl CaMOCTOATEIbHBIX PabOT)
https://edu.tusur.ru/training/publications/6063

5. EnbuoB A.A. EnsnioBa T.A. /luddepenunansupie ypaBHeHus: yueOHoe nocoodue. - Tomck: Dmb-
Konrent, 2013. - 104c. (pekoMEHIOBAHO JUII CaMOCTOSITEILHBIX PadoT)
https://edu.tusur.ru/training/publications/6062

6. Ilesenes lO.I1. JluckperHas matremaruka: yaeobHnoe nocodue - CII6.: Jlans, 2008. — 592 c.
(pEeKOMEHIOBAHO ISl CaMOCTOSITENIbHBIX padoT)
http://e.lanbook.com/books/element.php?pll_id=437

12.3.2 Y4yeOHO-MeTOAMYECKHE TOCOOHS ISl JIMLL ¢ OTPAHMYECHHBIMH BO3MOKHOCTSAMH
3/10POBbS

Y4eOHO-MeToqMUeCKre MaTepruabl Il CAaMOCTOSATENIbHON U ayIMTOPHOM paboThl 00yJaromuxcs U3
YHciaa WHBAIKWJOB TMPEJOCTABIAIOTCS B (opMax, aJanTUPOBAHHBIX K OrPAaHUYEHUSM HX 3IOPOBbS H
BOCHPUATHS UH(OpMALINH.

Js Iun ¢ HapyLIeHUsIMHM 3peHMs:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHON (pOpME yBEITHMUEHHBIM HIPUPTOM.
J1s ML ¢ HapyLIeHUsIMM cJIyXa:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA,;
- B [I€YATHOU (opme.
JL1s1 M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/ILHOTO annapara:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
— B [I€YaTHOU (opme.

12.4. ba3bl AAHHbIX, I/IH(l)OpMallHOHHO CIIPaAaBOYHBIC 1 IOUCKOBBLIC CUCTCMbI:
Oo6pazoBarenbHbIi mopran yauBepcutera (https://edu.tusur.ru), 3MeKTpoHHBIN KaTaior
oubmotexu (http//lib.tusur.ru), snekrponnas oubnuoreunas cucrema «Jlaupy (http://e.lanbook.com)
cucreMa TucTaHuuoHHoro oopazoBanuss MOODLE (MeTonnueckue MarepHasbl: TEKCTOBBIE, ayiuo U

BUJIe0(ailiibl, UHIMBUAYaJIbHBIC 331aHUS, TECTHI U T.11.)
Ccpuku ¢ caiita kadeapsl Ha MaTeMaTHYECKUE PECYPChl U OH-JIAH TPEHAXKEPHI.

13. MaTepl/IaJILHO-TeXHI/I‘leCKoe ob0ecneueHue JUCHHUITJIMHBI
13.1. O6uue TpedoBaHNSI K MATEPHATbHO-TEXHHYECKOMY 00ecneYeHU 0 TN CIUNIHHBI

13.1.1. MarepuaibHO-TeXHMYECKOE O0ecneueHue AJsl JIEKIUOHHbIX 3aHATHIH
Jns mpoBeneHUs 3aHATHN JIEKLIMOHHOIO THIIA, TPYNIIOBBIX M HWHIWBUIYAJIBbHBIX KOHCYJIBTALUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUYHON aTTECTAIMM HCIIONB3YeTCsl yuyeOHasi ayTuTOpUs C KOJIMYECTBOM
MOCaZoYHBIX MecT He MeHee 90, obopymoBaHHas TOCKOW, KOMIIBIOTEPOM, MPOEKTOPOM M CTaHIAPTHOM
yueOHo#l Mebenbro. VMMerorcs HarmsaHble MOcoOMs B BHJAE NMpE3EHTAlMH MO JIEKIMOHHBIM pasfenam
AJUCLHUITIINHBI.
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13.1.2. MarepuajbHO-TeXHHYeCKOe o0ecnedyeHne Il NPAKTHYeCKUX 3aHATHIT
Jlnsi mpoBeieHUsT MPAKTUYECKUX (CEMHHAPCKUX) 3aHATHH HCIIONB3yeTCsl yuyeOHas ayJuTopus ¢
KOJIMYECTBOM IMOCAOYHBIX MecT He MeHee 30, 00opynoBaHHast JOCKOH, CTaHIAPTHON y4eOHOM MeOenbio.
Jlnsi BHEAPEHMS SJIEMEHTOB 3JIEKTPOHHOTO OOydeHHUs HEoOXOJMMbl MUHUMYM | KoMIbloTep Ha 2
cryneHTa, Mathcad, Octave i MatLAB.

13.1.3. MarepuaJbHO-TeXHHYEeCKOe o0ecnedyeHne Il CaMOCTOATEILHOM padoThl
Jlnisi caMOCTOSITENbHOM pabOThl MCTONb3YyeTCsl yueOHas ayTUTOPHsl, C KOJIMYECTBOM IOCAI0YHBIX
MmecT He MeHee 30, 06opynoBaHHAasE JOCKOM, cTaHAAapTHOM yueOHOM Mebenbio. i BHEIPEHUS SIEMEHTOB
SNIEKTPOHHOTO 00y4eHHs HEOOXOAWMBI MUHMMYM | KommbloTep Ha 2 cryaeHta, Mathcad, Octave umu
MatLAB.

13.2 MarepuajbHO-TeXHHYeCKOe ofecneyeHue JAUCHUIIMHBI JJISl JHML ¢ OrPAHUYeHHbIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenune aucuuruimHbl guuamu ¢ OB3 ocymiecTBisieTcss ¢ MCIOJIb30BaHUEM CPEICTB OOydeHUs
0OILLIETO U CIIELUAJIBHOTO HA3HAYECHYS.

Ilpy oOydyeHMM CTYIEHTOB € HApyIIeHHSIMH CJIyXa [PEAyCMOTPEHO  HCIHOJIb30BaHHE
3BYKOYCUJIMBAIOIIEH anmnapaTypbl, MYJITUMEIUMHBIX CPEICTB M APYIMX TEXHUYECKUX CPEACTB IpHEMa-
nepenayn y4eOHO# nHpOpMaLK B TOCTYIHBIX (JOpMax JIsl CTYACHTOB C HapyIICHUSIMU CITyXa, MOOMIIbHON
CUCTEMBI OOy4YEHHs ISl CTYIEHTOB C MHBAIMIHOCTBHIO, TOPTATUBHOM MHIYKIIMOHHOW CHUCTEMBI. YueOHas
ayTUTOPHS, B KOTOPOI 00y4aroTcsi CTYICHTHI C HApyLIEHHEM CITyXa, 000pyI0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, SIICKTPOHHOM JTOCKOM, MYJIBTUMEIUMHON CUCTEMOM.

Ilpu o0Oy4yeHUM CTYICHTOB € HAPYUIEHMSIMH 3PeHUSIMH T[IPEIYCMOTPEHO HCIONb30BaHHE B
JICKIMOHHBIX M YU4EOHBIX ayJUTOPUSAX BO3MOXKHOCTH MPOCMOTpPA YIAJICHHBIX OOBEKTOB (HAIpHMeEp, TEKCTa
Ha JJOCKE WM cJaiifja Ha dKpaHe) IPU IIOMOIIY BUJEOYBETUUUTENEH I YIAIEHHOTO IIPOCMOTpA.

Ilpu oOyueHMH CTYICHTOB € HAPYLIEHMSIMH OIOPHO-IBUIaTeJIBLHOIO annapara HCIOIb3YyIOTCS
aNbTepHATHBHBIE YCTPOWCTBAa BBOJA WMH(OPMALMM M JPyrue TEXHHYECKHE CPEICTBA IpUeMa-Tiepeadn
y4eOHOM MH(OpMalMM B JIOCTYHHBIX (OpMax Ui CTYACHTOB C HApYLICHUSIMH OIOPHO-IIBUTaTeIbHOTO
armapara, MOOWJIbHOM CUCTEMBI 00y4eHHs IS JTF0AEH ¢ MHBAIUIHOCTBIO.

14. ®0oHJ OLIEHOYHBIX CPEICTB
14.1 OcHoBHBbIe TPeOOBaHUS K GOHAY OLIEHOYHBIX CPEACTB M MeTOANYECKHEe PeKOMEeHAallnH

@DOHJ OIIEHOYHBIX CPEJICTB U THUIIOBBIE KOHTPOIBbHBIE 3a/IaHUs, UCTIOIb3yeMbIC JJIsl OLICHKH chop-
MHUPOBAHHOCTH M OCBOEHHUS 3aKPEIUICHHBIX 3a JUCLUIUIMHOW KOMIETEHLUMI MPU MPOBEACHUU TEKYLIEH,
MPOMEKYTOYHOM aTTeCTAIMU IO TUCITUTUIMHE TIPUBEACH B MPHIIOKEHUH K paboyeii mporpamme

14.2 TpeGoBanusi Kk (pOHIY OLEHOYHBIX CPEACTB /ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbS
I[JBI CTYACHTOB C OT'PaHUYCHHBIMHU BO3MOXHOCTAMHU 300POBBA NPCAYCMOTPCHBI NOMOJIHUTCIBHLIC
OIICHOYHBIC CPENICTBA, MEPEUYeHb KOTOPBIX YKa3aH B TaONHIIE.

Tabumuna 14 — JlonoHUTEIbHBIE CPEACTBA OLCHUBAHMSA /ISl CTY/ICHTOB C HHBAJIH/IHOCTHIO

Karteropnu Buabl 10NM0THUTETBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISA 1
CTYeHTOB CpeicTB OIICHKH Pe3yJ1bTaToB 00y4eHus!
C TecThl, MICEMEHHBIE CAMOCTOSITEIbHBIE [IpenmyecTBeHHO
HapyLIICHUSMH CIyXa paboThl, BOMPOCHI K 3a4€Ty, KOHTPOIbHBIE pab0Thl | MHCEMEHHAs IPOBEPKa
[IpenmytecTBeHHO
C CobecenoBaHue MO BOIIPOCAM K 3a4€Ty, ey
yCTHasl IpOBEpKa
HApyLICHUSIMH 3pEHHUS | OMPOC [0 TEPMHUHAM
(MHIUBUAYAIHHO)
C
Pemiennie nMCTaHIMOHHBIX TECTOB,
HapyLIEHUSIMH OTIOPHO- [IpenmyecTBeHHO
KOHTPOJbHBIE PaOOTHI, MICEMEHHBIE
JBUTaTEILHOTO JUCTAHIIMOHHBIMU METOIaMH
CaMOCTOATENIbHBIE Pa0OThI, BOPOCHI K 3a4eTy
anmapara
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C [IpenmyiecTBeHHO
TecThl, MICEMEHHBIE CAMOCTOSITETbHBIE
OrpaHUYCHHUSAMH 10 MIPOBEpKa METOAAMH, UCXOS U3
paboThl, BOIPOCHI K 3a4€TY, KOHTPOIbHBIE
001 EeMEeUIINHCKUM COCTOSIHHA 00Y4alOIIerocs Ha

pa60TI>I, YCTHBIC OTBCThI
IIOKa3aHHUAM MOMCHT IMPOBCPKHU

14.3 MeToguueckune PEKOMEHIAIUHU 110 OLICHOYHBIM CPEACTBAM 1J1d JHUI[ ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTAMMU 3/10POBbS

Hns crynenroB ¢ OB3 mnpemycmarpuBaercs AocTynmHass ¢opma MpeJoCTaBICHUs 3aJaHul
OLICHOYHBIX CPEICTB, & UMEHHO:

B Ie4aTHou Gopme;
B [I€UaTHOM (popMe ¢ yBEIMYEHHBIM MIPU(TOM;
B (hopMe 2IIEKTPOHHOTO TOKYMEHTA;
METO/IOM YTEHUS ACCUCTEHTOM 3aJaHusl BCIIYX;
® [peIOCTaBICHHE 33JJaHUs C UCTIOJIB30BAHUEM CYpIOTIEPEBOA.

CryneHTaM ¢ WHBAJIMAHOCTBIO YBEIMYMBACTCS BPEMsl Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOMPOCHL. JIs TakuX CTYIEHTOB MpeayCMaTpUBAETCs NOCTYyMHas (Gopma IMpeJoCTaBICHUs OTBETOB Ha
3aJjaHus, @ UMEHHO:

® [HMCBMEHHO Ha Oymare;

e HabOp OTBETOB HA KOMIIBIOTEPE;

e Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;
® [IpEJCTaBICHHE OTBETOB YCTHO.

[Ipouenypa OIEHHWBAaHUS PE3YIbTaTOB OOYYCHHs WHBAJIUAOB MO AUCHUIUIMHE IpEIyCcMaTpHBAET
npenocTasieHne nHpopmanuu B GopMax, aaanTHPOBAHHBIX K OTPAaHUUYCHHSIM UX 310POBbS M BOCIPUSATHS
uHpOpMaLIUH:

J1s Inn ¢ HapyLIeHUsIMHM 3peHMs
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA,;
— B [I€YaTHON (pOpME YBETHMUEHHBIM IIPHUPTOM.
Js ML ¢ HapyLIeHUsIMM CJIyXa:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
— B [I€YATHOU (opme.
JL1s1 InL ¢ HapylIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
— B [IEYaTHOH (opme.
[Tpu HEOOXOAMMOCTH 11t 00YJAIOIIUXCSl ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS PE3yIIbTaTOB
00y4eHHs] MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIIOB.
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1 Bsenenue

@onj oreHouHbIX cpeicTB (POC) sBisercs NpuIoKeHneM K pabodeii TporpaMme JUCIUILIHHBL 1
IPEJICTABIIsIET CO00H COBOKYIHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MATEPUAIOB (TUIOBbIE 3a/1a4u (3314~

HHUsI), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) U METOJIOB UX UCHOJIb30BAHMS, IPETHAZHAYCHHBIX JIJIsl H3Me-
peHusT YPOBHSI JOCTHZKEHUs CTYI€HTOM yCTAaHOBJIEHHBIX pe3yabraroB obydenus. @OC mo aucrumninze
(MpakTHKe) MCIOIb3YeTCs MPH TTPOBEIEHNH TEKYIIEr0 KOHTPOJIsl YCIeBAeMOCTH W TIPOMEKYTOTHON ar-
TecTalyun CTyIeHTOB. llepedeHb 3aKpenyieHHBIX 33 MUCIUILINHON KOMIEeTeHIuil mpuBeieH B Tabaunme 1.

Tabmunma 1 — Ilepedenb 3aKpenyieHHBIX 34 AUCITUILINHON KOMIETEHITU

Ko, ®opMyJINPOBKA KOMIIETEHITNN OTanbl (popMUpOBaHUT KOMOETEHIINN
OK-1 CIOCOOHOCTH K a0CTpakTHOMY MbIlI- | JloJji2keH 3HATh OCHOBHBIE TOJIOYKEHUST, 3aKOHBI 1
JIGHUIO, aHAJIU3y, CHHTE3y MEeTO/Ibl MAaTEeMATUKHI: OCHOBHbIE MaTeMaTHYECKUE
MOHATUA W METOABI PEeIleHnd 3a4a4 JUHEAHONH aJi-
OIIK-4 | criocobHOCTh MPeJICTaBUTh aJieKBaT- | reOpbl, aHAJIUTUIECKOH I'eOMEeTpHH, MaTeMaTHde-

HYIO COBPEMEHHOMY YPOBHIO 3HAHWIl
HAYYHYIO KapTUHY MHUpa Ha OCHOBE
3HAHUS  OCHOBHBIX  IOJIOXKEHUIA,
3aKOHOB W MeETO/IOB €CTEeCTBEHHBIX
HAYK W MAaTeMaTUKH

CKOro aHajm3a, jJuddepeHnuaibubX ypaBHeHnii,
Teopun (PYHKIUH KOMILTIEKCHOT'O MePEMEHHOTO
JoJI2keH yMeTh NIPUMEHSTb OCHOBHBIE I10JIOXKE-
HUS, 3aKOHbBl U MeTOJbl MaTeMaTHUKH: OCHOBHBIE
MaTeMaTHYeCKAE TIOHATHA U METOJIbI Pelennsd 3a-
a4 JIMHEHHOU aJireOpbl, aHAJIUTHIECKOH Treomer-
pUH, MaTeMaTHYecKoro aHajamia, auddepeHin-
aJIbHbIX ypaBHeHUil, Teopun (DYHKIUI KOMILJIEKC-
HOTO IIEPEMEHHOTO JJIS PelleHnd THIIOBBIX 3a7a4,
JJIA OCBOEHUA JPYTAX JUCIUTIIIVH, ITPETyCMOTPEH-
HBIX Y4YeOHBIM ILTAHOM, M peIleHus Mpodeccro-
HAJIbHBIX 3aJ1a4. [loyib30oBaThCs IPH HEOOXOIUMO-
CTU MaTEeMAaTUYEeCKOU JINTepaTypoit

JoJikeH BJIaJeTh OCHOBHLIMHU II0JIOYKEHUSIMHU,
3aKOHAMW W METOJaMW MaTeMaTHKW: OCHOBHBIMHU
MATEMATHYCCKAMU TMOHATHAMU W METOJAaMHU pe-
IIeHUd 33129 JUHeHHO# aJredpbl, aHATHTHIECKON
reoMeTpUH, MaTeMaTUIeCKOro aHaamsa, audde-
PEHIMAIBHBIX YPaBHEHU, TeOpUU (PYHKIUNE KOM-
IIJIEKCHOTO TIePEMEHHOTO; HABbIKAMW MaTeMaTh4de-
CKOr0 abCTPaKTHOI'O MBIILICHUS, aHAJIU3a, CHHTE-
34,

2 Peanmn3anmusa komMmeTeHITi

1 Komnerenmuga OK-1

OK-1: cnocobuocTh K aOCTPAKTHOMY MBIILJIEHUIO, AHAJIN3Y, CHHTE3Y.
s ¢popMHPOBaHHS KOMIIETEHIIUH HEOOXOIUMO OCYIIECTBUTD PSJI ITAIOB. DTalbl (POPMUPOBAHUS
KOMIIETEeHIINH, TPUMEHsIeMbIe sl 9TOr0 BUJBI 3aHATHI U UCIOJIb3yeMble CPEJICTBA OICHUBAHUS MPE/I-
CTaBJICHLI B TabJmuie 2.
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Tabauma 2 — dransl hopMUPOBAHUS KOMIIETEHIINT W UCIIOJb3yeMble CPEeACTBA OIEeHNBAHUS

Cocras 3HaTh YMeTb Baagern
Copep2xkanue 3
HAeT OCHOBHBIE T110- | YMeeT MPUMEHATh oc- | Bjajgeer oCHOBHBIMU 110~
STamos JIO)KEHWdA, 3aKOHbI U | HOBHBIE TOJOYKEHHS, 33~ | JOKEHUSIMH, 3aKOHAMH
MEeTO/IbIl  MaTeMaTHKW: | KOHBI U MeTOJbl MaTeMa- | I MeTOJaMu MaTeMaTH-
OCHOBHBIE MaTeMa- | THKU: OCHOBHBIE MaTe- | KU: OCHOBHBIMH MaTe-
TUYECKHUE HMOHSITHUS | MATUYECKHE ITOHATUS M | MATHIECKUMU HOHSITHUSI-
M MeTOJbl  peIIeHHs | MeTO/bl PelleHns 3a7a4 | MU W MeTOJaMu pelire-
3aJa9 JIMHEWHOW  aJi- | JnHeiHOoi ajarebphl, aHa- | HUA 331a9 JUHEHHON aj-
redOpol, AHAJUTHYIECKOHN | JUTHUYECKOH reomerpun, | reOpbl, aHATHUTUIECKOH
reoMeTpHuH, MaTeMa- | MaTeMaTUIeCKOro aHa- | TeOMeTPHH, MaTeMaTHh-
TUYIECKOI'O anasmza, | jusa, jpuddepeniualib- | 4eCKOro aHajusa, jud-
guddepennuaTbHbIX HBIX ypaBHEHU, Teopun | (bepeHIUaIbHBIX ypaB-
YPpaBHEHUi, Teopun | HYHKIUNE KOMIJIEKCHOTO | HeHUil, Teopun (hbyHKIU
GYHKIUH KOMILIEKCHOTO | IIepeMEeHHOTO JIJid pellle- | KOMILIEKCHOI'O MepeMeH-
epeMeHHOTO. HUS TUTIOBBIX 3371a9, /I | HOTO; HaBBIKAMU MaTe-
OCBOEHHUS JIPYI'MX JIUC- | MaTHYECKOI'0 abCTpaKT-
[UATLINH, TPEJYCMOTPEH- | HOTO MBIIILIEHHS, AaHAJIU-
HBIX y4eOHBIM ILJIAHOM, | 3a, CHHTEe3a.
U pelreHus mpodeccro-
HaJIbHBIX 33,a4. llojb-
30BaThCI IpH HEOOXOIU-
MOCTH MAaTEMaTUIECKON
JATEPATYPOT.
Bunan:
3aHATHAN
o Jlexnum; e [IpakTuyeckne e [IpakTuveckue
BaHSTHUS; BaHSTHSI;
e I[IpakTmueckue
3aHATH, e ['pymmoBnie e ['pymmossie
KOHCY/JIHTAIAH; KOHCY/THTAIUN;
o CemuHApHI;
e Brinmonnenume  1o- e Brmmosinenue
e I'pymmossre MAIITHETO 33 TaHUL; MHINBHTYaIbHOTO
KOHCYJIbTAITUN; SaTAHTS:
e CamocrosTe/ibHasd
o Camocrogrenpuas paboTa CTYICHTOB; o CamocTodTeabHasd
pabora CTYJIeHTOB; paGoTa CTYICHTOR;
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HNcnonab3yembrie

cpeacTBa
OnCHNBAHNA e Tect; e KonrposbHas e KoHTpo/bHAS
pabora; pabora;
e Coobmenne Ha
CEMHHADE; e Odopmiienue m0- e Odopmenne
MAaIITHero 33, IaHHSI; 1 3aIHuTa,
e Orger Ha HHIMBULYAJIbHOIO
KOJITOKBIYME€; e KomncmekT Marepu- 3aIAHNS
aJla, BBIHECEHHOI'O
¢ Konrpombhas HA CaMOCTOATEIhb- e OK3aMeH.

pabora; HYI0 paboTy;

e DK3aMeH; e DK3aMeH;

Obmue xapaKTepUCTUKY IIOKa3aTe/eil 1 KpUTEePUEeB OlleHNBAHUS KOMIIETEHIINH Ha BCEX dTallax IpH-
BeJleHbI B TabJIuIe 3.
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Tabauma 3 — O61IMe XxapaKTEPUCTUKN TTOKa3aTejieil 1 KPUTEPUEB OIEHNBAHUA KOMIIETEH-

Iy 110 3TariamM

ITokazarenn u | 3HaTh YMeTh Baagers
KpuTepuu
OTauuHo Coocobnocts kK = ab- | Conocobnoct kK ab- | Coocobmoct K ab-
(BBICOKMIT CTPAKTHOMY MBIIILIE- | CTPAKTHOMY MBITILIe- | CTPAKTHOMY MBIITLIE-
YPOBEHB) HUTO, aHaJN3y, CUHTE3y | HUIO, aHAJM3y, CUHTE3y | HUIO, aHAJIN3y, CHHTE3Y
[IO3BOJIAET chopMu- | I03BOJILET chopmu- | IO3BOJIAET  KOHTPOJIHU-
poBaThb CHCTEMHBIE H | POBaTh JIMAIIA30H | POBATh  BBIIMOJIHAEMYIO
IyOoKHe 3HAHUSAMS | TPAKTAIECKUX yMe- | paboty, IPOBOINThH
B lpejesiax  u3ydae- | Huil, TpeOyeMmbiil g | ONEHKY  BBIIOJIHEHHOM
MO JUCHUILUIMHBI  C | pA3BUTHS  TBOPYECKUX | PabOThI, MOAUMDHUIUDO-
MOHIMAHIEM CpaHUIl | pPelieHnii, abcTparupo- | BaTb dTAIIbl PabOThHI
HPUMEHHMOCTH BaHHsI IpobJIeM
Xoporiiro Cmocobuocts  k  ab- | Cmocobrocts k  ab- | CmocobrocTt K ab-
(6azoBbIii CTPAKTHOMY MBITILIE- | CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBITILIe-
YPOBEHB ) HUIO, aHAJU3Y, CHHTE3Y | HUIO, aHaJIU3y, CHHTe3y | HUIO, aHAJIU3y, CHHTE3Y
03BoJIgeT  CHOPMHUPO- | TO3BOJIAET chopMu- | IO3BOJIAET OLNEPUPOBATH
BaThb 3HAHHS OCHOBHBIX | POBaTh IUAIa30H | OCHOBHBIMH MeTOIa-
HOHSATHI  HA  YPOBHE | NPAKTHIECKUX yMe- | MU pelleHus 3ajaq u
ompeseseHnit W B3aW- | HUE, TpeOyeMbIX g | UCCJeI0BaHuil
MOCBA3€il M€Ky HUMH | pelleHusd THIIOBBIX
B IIpeieax H3ydaeMmoil | 3a7ad ¢ dJIeMeHTaMu
IMUCHUILINHEI HMCCJACIOBAHUS
YaoBjeTBoOpu- Coocobnocts kK = ab- | Coocobnocts K ab- | Coocobrnocte K ab-
TeIbHO (MOPOro- | CTPAKTHOMY MBIIILIE- | CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBIIILIE-
BBIli YPOBEHbB) HUIO, aHaJM3y, CHHTE3y | HUIO, aHaJM3y, CUHTE3y | HUIO, aHaJU3y, CHHTE3y
mo3BoJiseT  ¢POPMUPO- | TTO3BOJIsIeT  CPOPMUPO- | TTO3BOJSIET paborarh
BaTh 3HAHHA OCHOBHBIX | BATb OCHOBHBIE YMEHHs, | IPU IPSAMOM HabII0/e-
HOHATHI Ha ypoOBHE Ha- | TpebyeMmble s BbI- | HIM U KOHTPOJIE
3BaHUIl M 00O3HAUEHMIH, | MOTHEHUS IPOCTBIX
aJrOPUTMOB  PEIIeHUs] | THIOBBIX 3a/a4
THIOBLIX 33084

QopmyIUPOBKa TIOKa3aTe eil 1 KpUTEePUEB ONEHNBAHUS JTAHHOW KOMIIETEHIIUN TTPUBEIeHa B TabJIm-

e 4.
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Tabauma 4 — Iloka3aTesqn u KpUTEPUN ONEHUBAHUSA KOMIIETEHIINN HA dTAmax

ITokazaTean u | 3HaTh YMmeTh Baagers
KpuUTepum
OTaunuHO Cmocobrocts K ab- | Coocobnocts Kk ab- | CnocobHocTh K ab-
(BBICOKMIT CTPAKTHOMY MBIILJIe- | CTPAKTHOMY MBIILJIe- | CTPAKTHOMY MBIIILITe-
YPOBEHB ) HII0, aHAJN3Y, CHHTE3Yy | HUIO, aHaJAu3y, CHHTe3y | HUIO, AHAIN3Y, CUHTE3y
MO3BOJISIET TO3BOJISIET TO3BOJISIET
® DACKpPBIBATH CYIII- e cB0OGOTHO npu- e cBODOIHO  onepu-
HOCTh MaTeMaTUu- MEHATH METOObIL POBaThb MeETOJaMU
YeCKUX MOHATHUH, perennd 3a1a4 u3y4aeMoOu IUCIU-
IPOBOJINTh UX Xa- B HE3HAKOMBIX ILIMHBL;
PAKTEPHCTHUKY; CUTYAIUSIX;
® OPraHU30BLIBATDH
® AHAIU3UPOBATH e MaTeMaTHYeCKH KOJIJIEKTUBHOE BBbI-
CBSI3U MeXKIY moKasarb H  ap- moJIHeHHe paboTHI,
pa3IUIHBIMU ~ Ma- TYMEHTUPOBAHHO 3aTparuBaloei
TeMATHIeCKIMUI JI0Ka3aTh  IOJIO- H3y4aeMyio  JIHC-
MOHATAAMMU; KEeHAs W3y4vaeMOi IUTIJIAHY
JUCIUAILINHBL;
e 00OCHOBBIBATD e ¢BODOIHO BJIAIETH
BBIOOD MaTeMaTu- Pa3HBIMU CIIOCODA-
YeCKOro  MeToJa, MH TIPEICTABICHUS
ILJIAH, TaIbl MaTeMaTHIecKoit
peIIleHHs] 3a,1a9H; nHMpOpMaLHH.
Xopomio Cnocobnoctr K ab- | Cnocobnocts kK ab- | CrnocobnocTh K ab-
(6azoBbIi CTPAKTHOMY MBIILJIe- | CTPAKTHOMY MBIIILJIe- | CTPAKTHOMY MBIIILJTe-
YPOBEHB ) HUIO0, aHAJN3Y, CAHTE3Yy | HUIO, aHaJIu3y, CHHTe3y | HUIO, AHAIN3Y, CHHTE3y
O3BOJISIET TO3BOJISIET TO3BOJISIET
e JaTh  Olpejesie- ® DA3JIMYUTh CTaH- ® KPUTHIECKHU
HUA OCHOBHBIX JdapTHbBIE WU HOBBIC OCMBICJIUBATHL II0-

IIOHATUA U TUPUBO-
JUATH IPUMeEPBbl UX
[IPUMEeHeHU;

® [IOHHUMATDb CBA31
MeXKAY Ppa3/IM4YHbI-
MU IMOHATUAMU,

® ApPryMeHTHpPOBATH
BBIOOD MeTo1a,
pelmeHund 3a/1a4u1;

® COCTABJIATH ILJIaH
peTneHns 3a/1a49H;

CUTYaIINU npu
pelleHnn 3aa4;

® KOPPEKTHO
paxaTb H apry-
MEHTHPOBAHHO
0DOCHOBBIBATDL IIO-

BbI-

JOXKEHUA un3ydae-
MOW AHACIATLINHBI;

JIYIEHHBIC SHAHUA,

e paborarb B KOJ-
JIEKTHBE,  33/a9H
KOTOPOTI'O 3aTparu-
BAIOT HU3Y4YaeMyIO
JIACIUTLIAHY;
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YaoBjeTBOpuU-
TeabHO (mOpOro-
BBIli YPOBEHbD )

ao-

CoocobrocTh K

CTPAKTHOMY MBIIILIe-
HUIO, aHaJN3y, CUHTE3y
HO3BOJISIET

® BOCIIPOM3BOJIUTH
OCHOBHbIE (DaKTHhI,
UJIeu;

® DPACIO3HABATL
OCHOBHBIE
TeMaTHIeCKHe
00bEKTHI;

Ma-

® TIIPUMEHATH aJro-
PUTMBI  pelieHnst

THIIOBBIX 3a/J1a4;

Coocobmoct K = ab-
CTPAKTHOMY MBIIILTIe-
HUIO, AHAJIH3Y, CHHTE3Y
[IO3BOJIACT

® NIPAMEHATH AJTro-
PUTMbl  pellleHus
THUTOBBIX 327249 Ha
MTPAKTHKE;

e paborarb CO Clpa-
BOYHOU JiuTepary-

poii;

e obopMIATH  pe-
3yALTATHI CBOEH
paboTHI;

Coocobmoct K = ab-
CTPAKTHOMY MBIIILTIe-
HUIO, AHAJIH3Y, CHHTE3Y
[IO3BOJISACT

® TIOJIEPKUBATH
pasroBop Ha Te-
MBI U3y4aeMOi
JUACIUILINHBIL;

e BJIaJEeTh OCHOBHOII
TEPMUHOJIOTU-
eil n3y4aeMon
JOACIAILINHBI.

2 Komnerennua OIIK-4

OIIK-4: cmocobHOCTH MpeACcTaBUTh AJEKBATHYIO COBPEMEHHOMY yPOBHIO 3HAHWIT Ha-
YYHYI0 KAPTUHY MHUPa HA OCHOBE 3HAHUS OCHOBHBIX MOJIOXKE€HUIi, 3aKOHOB I METO/IOB €CTe-
CTBEHHBIX HAYK U MaTe€MaTHUKW.

Jlna popMupoOBaHUS KOMIIETEHITUN HEOOXOIMMO OCYIIECTBUTE PSIJI ITATOB. JTarbl (DOPMHUPOBAHUS
KOMTIETEHIINY, TPUMEHSeMbIe JIJIsi 3TOTO BHJIbI 3aHATHI U HWCIOJIb3yeMble CPEJICTBA OICHUBAHUS TPE]I-
cTaBJIeHbl B Tabiuie 5.
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Tabauma 5 — dransl popMUPOBAHUS KOMIIETEHIINT U UCIIOJb3yeMbIe CPEeACTBA OIEeHNBAHUS

Cocras 3HaTh YMeTb Baagern
Copnep2kanue 3
HAeT OCHOBHBIE TII0- | YMeeT MPUMEHATh O0c- | Bjajgeer oCHOBHBIMU I10-
STatos JIOXKeHUsI, 3aKOHbI W | HOBHBbIE IIOJIOXKEHUS, 3a- | JIOZKEHUSIMHU, 3aKOHAMU
METOJIbl ~ MaTeMAaTUKHU: | KOHBl U MeTO/Ibl MaTeMa- | U MeTO/JaMi MaTeMaTH-
OCHOBHbBIE MaTeMa- | THKH: OCHOBHBIE MaTe- | KH: OCHOBHBIMH MaTe-
TUYECKUE MOHATHS | MATHYECKUE TOHATHA W | MATUYECKUMHU TMOHATHS-
W METOAbl  PEeIeHus | MeTOAbl pelieHnd 3aJaq | MU W MeTOoJaMu pere-
3a7a4d  JIMHEHHOW  aJj- | JuHeiHoi aJreOphl, aHa- | HUs 33a9 JUHEHHOH aJI-
reOpol, AHAJUTUYIECKON | JUTHYECKOH reomerpun, | rebpbl, aHAIUTUIECKON
reOMeTpuH, MaTeMa- | MaTeMaTUIeckoro aHa- | TeOMeTpUU, MaTeMaTH-
TUIECKOT'O aHaJiu3a, | Jm3a, JAuddepeHiuaib- | 9eCKOro aHaJjmsa, 1ud-
nuddepeHInaIbHBIX HbIX ypaBHEHU, Teopun | (DepeHIUaIbHBIX ypaB-
yPaBHEHUIA, Teopun | PYHKINNE KOMILIEKCHOTO | HeHUil, Teopun pyHKIUT
GYHKIUI KOMILIEKCHOTO | IIepeMEeHHOTO JIJId pellle- | KOMILIEKCHOI'O IepeMeH-
ITepeMEHHOTO. HUS TUTOBBIX 33124, JI/Id | HOTO; HaBBIKAMHU MaTe-
OCBOEHHUS JIPYI'MX JIMC- | MATHUYECKOI'0 abCTpaKT-
UTIAH, TPEYCMOTPEH- | HOTO MBITILJICHUS, aHAJH-
HBIX y4YeOHBIM ILJIAHOM, | 3a, CHHTEe3a.
U pelleHus mIpodeccro-
HaJbHBIX 337a4. lloJab-
30BaThCd IpH HEOOXOIU-
MOCTHA MAaTEMaTUIECKON
JUTEPATYPOT.
Buan:
3aHATHAN
o Jlexnum; e [IpakTuveckue e [IpakTmyeckue

e [IpakTuyeckue
3aHATHUSI;

o CemuHApHI;

e ['pynnosbie
KOHCYJ/IbTAINH;

o CamocrogaresbHad
paboTa CTYJAEHTOB;

3aHATUSI;

e ['pymmosbie
KOHCYJTBTAITNH;

e BrhinojHeHue  J0-
MAIITHeTo 33,/ IaHHST;

e CamMocTogreabpHad
paboTa CTYIEHTOB;

3aHATUSI;

e ['pymnmoBeie
KOHCYJIbTAINH;

e Brimosnenune
WHIUBUIYATHHOTO
3aTaHWS;

o CamocTogaresbHast
paboTa CTYIEHTOB;
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HNcnoab3yembie
cpeacTBa
OIl€EHNBAHUSLA

e Tecr;

o Coobmenne Ha
ceMuHape;

e OtBeT Ha
KOJITOKBUYME€;

e Konrposibnas
pabora;

e DK3aMeH;

e KoHTpoJsbHaA
pabora;

e Odopmienue m0-
MAIITHEr o 33 IaHMSI;

o KoHCHeKkT MaTepu-
aJla, BBIHECEHHOIO
HA CaMOCTOATEIb-
HYIO paboTy;

e DK3aMeH;

o KoHTpoJsbHAA
pabora;

e Odopmienue
1 3aIIUTa,
UHJ/UBUYAJIBHOIO
3aIaHN;

o DJK3aMeH.

O6H_H/Ie XapPaKTePpUCTUKHU nokasareJseil n KpUTepueB ONCHUBaAHUA KOMIIETEHIIMN Ha BCeX dTallaX IIPH-

BeJeHBI B Tabsure 6.

Tabauna 6 — Ob61IMe xapakKTepPUCTUKN ITOKa3aTejieil 1 KPUTEPUEB OIEHNBAHUA KOMIIETEH-

UM IO dTarraM

ITokazarenn u | 3HaTh YMeTh Baagers
KpuUTepuu
OTaunvaHo Obaamaer cucremubiMu | Obsagaer auana3zoHoMm | KoHTposaupyeT BBIIOJ-
(BBICOK ML U TIYOOKHMH 3HAHUSIMM | IPAKTHYECKHX YMEHHii, | HIeMyi paboTy, IPOBO-
YPOBEHB ) B IIpejesax wu3ydaemoil | TpebyeMbIx Jijisd pa3BH- | JUT OIEHKY BBITIOJIHEH-
JIUCITUTLIAHBL C TIOHUMAa- | TUS TBOPYECKWX perie- | Hoit paboThr, MoguduIu-
HOeM TPAHUIl IPUMEHHU- | HUil, abCTparupoOBaHHA | PYeT TAIbI pabOTHI
MOCTH npobJIeM
Xoporro Obsranaer snanusgvu | Obnamaer awmanaszonom | Omepupyer OCHOBHBIMH
(6azoBbIi OCHOBHBIX TIOHATHH HaA | MPAKTUYECKUX YMEHWH, | METOJaMN DpelTeHnd 3a-
YPOBEHB ) YPOBHE omnpeeneHuil | TpedyeMBIX JJId  pelle- | Jad U MCCJIeT0BAaHMIMA
U B3aUMOCBSI3ell MexK- | HUsI THUIOBBIX 33139 C
Iy HEMH B HOpefenax | 3JeMeHTaMU MCCIeI0Ba-
U3y49aeMOl AUCUMUILJIUHBL | HUM
YaoBiaerBopu- Obaamaer snanusamu | Obagaer  ocHOBHBIMH | Paboraer mnpu mpsmMom
TeIbHO (IOPOro- | OCHOBHBIX MOHATHI Ha | YMEHUSIMHU, TPEOYEMbIMHU | HAGJIIOJEHUN U KOHTPOJTE
BBIli YPOBEHbB ) YPOBHE  Ha3BaHWUA W | JJId BBIINOJHEHUSA IPO-
obo3HavYeHU, AJTOPHUT- | CTHIX TUHOBLIX 3314
MOB pelneHud THITOBbIX
3aJ1ad
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@opmyIMPOBKA TIOKa3aTe/ eil 1 KpUTEePUeB OIeHUBAHUS JAHHOW KOMIIETEHIIMN TTPUBEIeHa B TAa0 M-

e 7.

Tabauna 7 — IToka3zaTennm U KpUTEepUW OMEHUBAHNA KOMIIETEHIINN HA 3Tarax

ITokazaTean u | 3HaTh YMeTh Baagers
KpuTepun
OTaunuHOo
(BBICOKMIi ® DACKpbIBACT CyTIl- e ¢BOOOIHO pu- cBOOOJHO  olepu-
YPOBEHb) HOCTh MaTeMaTH- MEHSIET  MeTOJbI pyer  Meromamu
YeCKUX HOHATHI, pelleHud 3aJ1a4 A3y4aeMOi AuCIr-
opoBoauT MX Xa- B HEe3HAKOMbBIX JIVHBI;
PAaKTEPHCTHUKY CUTYaAIASAX;
OpraHm3yeTr  KOJ-
® AHAJU3UPYET CB- ® yMeeT MaTeMaTHu- JEKTUBHOE BBI-
31 MEXK/y pas3/iu- 9eCKH I0Ka3aTh U moJIHeHHe paboTHI,
HBIMH MaTeMaTH- apryMeHTHPOBAH- 3aTparuBalonei
1€CKHMHU IIOHATHA- HO J0Ka3aTh HOJO- u3ydaeMyro - Aauc-
MU; JKEHUA W3y4aeMOM ATLJINHY
JTUCIHAILINHEL;
e 000OCHOBBLIBaET ¢BOOOJIHO BJIAICET
BLIOOD MaTeMaTH- pasHBIMH CIIOCO6A-
9ecKOro  MeToja, MU TTPeJICTaBIEHU ST
ILJIaH, 3Tallbl MaTeMaTHIeCKOR
pelleHus 3a1a4H; nHMpOpMaLHH.
Xopomio
(6a3oBbIit ® JaeT  ompejene- ® CIIOCOOEH  pa3Jin- KPUTUIECKH
YPOBEHB ) 1304871 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUHA U UPUBO-
JUT IPUMEphl UX
[IPUMeHeHu ;

® JIOHUMaeT CBA31
MeEXKAY Ppa3/IMYHbI-
MU INOHATHAMU;

® APIYMEHTHUDYET
BBIOOD MeTo/1a,
peIlleHHs 33, 1a49H;

® COCTaBJIgeT ILJIaH
pelieHus 3a/1a49u;

9UTH CTAHJAPTHBIE
7 HOBBIE CATYAIIUH
1pu pelieHun
3a/1a49;

® yMeeT KOPPEKTHO
BBIpaXKaThb W ap-
TYMEHTHUPOBAHHO
0060CHOBBIBATH IIO-
JOYKEHUd u3ydae-
MOU JUCIATLINHBI;

JIYIYCHHBIC SHAHUA,

crocoben pabo-
TaTh B  KOJIJIEK-
THBE, 3a/1a49u
KOTOPOTO 3aTpar-
BAlOT M3YYaeMYIO
JUACIAILIAHY
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Iloka3arean n
KpuTepuun

3HATBH

YmMmern

Baagers

YaoBiaerBopu-
TeabHO (IOPOro-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUT
OCHOBHbIE (DaKTHhI,
UJIeu;

® DaClIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0'bEKTHI;

® 3HacT aJITOPUTMBbI
pemeHnnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
aJTOPUTMBI pellie-
HHUS THUIOBBIX 3a-
Jad Ha IPaKTUKe;

e ymMmeeT paboTarhb CO
CIPABOYHON JINTE-

paTypoii;

e ymeeT 0OpMILATH
pPe3yabTaAThl CBOEH
paboTHI;

® TIOJJICPKUBAELT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTIATLIAHBIL;

e BJIaJeeT OCHOBHOII
TEPMHHOJIOTU-
eit n3y4aeMOon
JUCIAILINHBI.
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3 TunoBble KOHTPOJIbHBIE 3aJaHUSA

s peanwsanuy BBINIENTEPEIUCTEHHBIX 3a/a9 O0Y9YeHUs UCTOJB3YIOTCH CJIeAYIONIHe MaTepHaIbl:
THUIIOBBIE KOHTPOJIbHbBIE 33 JaHUs WM HHBIE MATepHaIbl, HEOOXOMUMbBIE I ONEHKW 3HAHWl, YMeHUi,
HABBIKOB U (MJIN) OIBITA JIESATEJTbHOCTH, XapAKTEPU3YIOMIUX ITAIbl (POPMUPOBAHES KOMIIETEHIIUT B IIPO-
recce OCBOEHUST 00PA30BATETHHOM TPOTPAMMBI, B COCTABE:

TecTpl: UTOrOBBIE TECTHl MO dJIEMEeHTapHbIM 3HAHUAM U IIpaKTHYCCKHUM HaBbIKaM
I cemectp

1. Haiiure Bce kopuu ypasaenust (z +4)(x? + 6x + 13)(2? + 8z + 16) = 0 u mpoBeure uxX XapakTe-
PHCTHKY.

1+3i

2. 3anmuinuTe B TPUTOHOMETPUUIECKONR U TOKa3aTeIbHON popMax IHCI0 2 = T2
+1

9 "
3. U3BecTHO, uTO argz = 7w — arctg 3 Im 2z = 9. 3anumure Yncao z B aaredpamdeckoii popme.

4. Oupemennre Re z, Im 2z, ecim z2=21+ 2129, 21 =3+2i, zy=1+1.

5. Ha orpeske [1,4] sanana dynkuus, rpaduk KOTOPOH NPUBEJAEH HA PUCYHKE. AMUNINTE AHAJIH-
TUYECKOE BbIpayKeHHUe 3TOH (PyHKITUN.

6. [onsprbie KoopauHATHL TOUYKH A(-3,3) uMeT BUI . . .

7. ¥Ypasuenne x2 + y? + 62 — 10y = 11 onpenmeasier Ha MJIOCKOCTH . . .

8. Ilpu kakwux 3uavenusx A BeKTopbl a = A\i —3j+ 2k u b =1+ 2j — Ak B3aumMHO neprnenukyjasgpHbI?

9. /lanbl BeKTOpHI @ =2i+j+k, b =j+k, c =3j— k. 3anumure BolpakeHus jijis:
1. [a,c] 2. (a,b,c) 3. (a,c)
10. Hambl BekTOpHl a = 2i+ j, b = 3j. [logbepure BekTOpP € TakuMm obpazom, 4TobbI a, b, ¢ obpas3o-

BaJIU MPaBYIO TPOUKY.
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11. Kakoit yros obpasyer Bekrop a = 4i — 6k ¢ ocbio OY?

-5 0 -11 2
12. Boruncanre 5 5 2
-1 0 -2 4
-5 0 -11 11

13. /lana cucrema ypaBHeHUi

r+2y=4,
2z -5y = 1.

MozkHo nu HemsBecTHOE Y HaiiTh 10 dhopmyaam Kpamepa? (Orser obocuyiite). Ecan na, To 3anumunre
dopmyny Kpamepa jijigd BLIYUCICHUS § U3 JIAHHOI CHCTEMbl yPaBHEHUIA.

14. Haiigure u uzobpasure Ha pucyHke obsactsb onpejenenus pyakunu f(z) =In(z?2-1), zeR.

15. YkKaxKuTe TOYKH pas3pbiBa (PYHKIUN

T+3
5 npu x <0,
f(x) = J; __1 z € R.
5 npu x>0,
:L' p—
z-1
16. Haiimure u u306pasure Ha pHCYHKe 00JacTh onpeaesenus dyukiun f(z2) = ot zeC.
22+

17. K xakuM U3 9eTBhIPEX OCHOBHBIX KJIACCOB OTHOCATCS MaHHbie hyHKIUU! OTBeT 000CHYIITE.

+ 1
a) f(m)=arcsinx2y'i+ 2'j+e””/y~k; 6) f(z) =V2+x -2
r-y
r+1
T -2
B) f(,y) =lg (v -y); r) f(z) = .
lg (4 + )
" 0
18. Vkaxkure 1npejiesibl, B KOTOPbIX [PUCYTCTBYET HEONPEIEJEHHOCTD 0
241 i -3 4o +1
a) lim&; 6) lim Smx; B) lim ° ; r) lim =
©=3 21 -6 @3 T z=3 In(z? - 2z - 2) g0 31 + 2

19. Vkaxure dyHKIMU, O6CKOHEYHO DOJIbIIHE IPU & — —oo. OTBeT obocHyHTE:

A) f() =cos(2e); 0) S =6 w) f@) =t n) f@) = ) fa) =2

20. Haitnmre lim In(1 + sin(2z))
z—0 tg (4x)
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3

21. Haiigure acumnrors: rpadpuka Gyukmun f(r) = ———.
x?2—4r+3

22. Nana dbyukuug f(z) = e*2. Haiigure |f(2)|, arg f(2).

23. Nana dyuknus f(z) = z + zZ Haiigure Im (z).

IT cemecTp
1. Haiimure Bce coOCTBEHHBIE YNCJIA MATPHUILHI
5 2
A= :
2 2
it KazKa0T0 COOCTBEHHOIO YMCJIa HaWIUTEe OTBEYAIONINi eMy COOCTBEHHBIN BEKTOD W CejaiTe mpo-
BEPKY.

2. JIuueitnwiii oneparop A : Rz - Rz neiicrByer no 3akony: A[x]=5-x. Haiigure Mmarpumy 31oro
oneparopa B 6a3zuce 1, j, k.

1 -3
3. Jokaxure, uro BekTop € = (3,—1) saBisiercsd cOOCTBEHHBIM [ MaTpuibl A = [ 5 _7 ]

HaiiauTe orBeualoniee eMy coOCTBEHHOE THCIIO.

4. IIpoBeanTe XapaKTepUCTUKY CHCTEMBI YpaBHEHMT

To + 213 = 0,
—-x1+3x3 = 2,

229 +4l’3 =3

5. B cucreme ypaBHeHmit
2wy + 19 — w3+ x4+ 315 =0,

—SL’Q—Ig—I4+4JI5=O,
T3 — x4+ 3x5=0

3aBUCUMBIMA HEM3BECTHBIMU MOXKHO CYUTATH . .. (OTBeT obocHyliTe).
6. lmeer siu cucrema ypaBHeHUI

2.I'1+.I'2—3£L’3+£L’4+3f175=0,
—$2—l’3—$4+4$5=0,

To+2x3—25=0

HeTpuBnasbHbie perierus? (OrBer obocuyiite). Ecau na, To yKakuTe J1060€ HETPUBUATHHOE PEIIeHUe
9TOW CHUCTEMBI.
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7. Haitqure nponssoauyto u auddepennunan Gyukuuu y = xsin(5x?).

8. Haiimure rpaguent dbynknun u(x,y) = y/dx? +y. Borauncaure ero 3navenne B Touke M (0,1).

1 1 1
9. ¥aosneropsier jin dpyukinusa y(x) = §x4 - ng + 5332 ypapaeanto Yy’ = 3x — 27
1 0?
10. dana dyuxmus u(zx,y) = T Haiinure ¢
0x0y

11. dpasiercst mu byukmust f(z) = cos(3z + 6i) ananmruaeckoii? Orser obocuyiite. Ecan ma, 1o
BBIYMCJINTE 3HAUEHWE TPOU3BOAHON NaHHON DYHKIINM B TOUKe zo = 1 — 27.

12. lan rpacduk dyukuuu f(r). YKaxkure HIPOMEKYTOK, HA KOTOPOM BbIIIOJIHSIOTCS TPU YCJIOBHUSL:

f(x)<0, f'(x)>0, f"(x)>0.

5
13. 3uauenne GpyHKIMH y = vVt B TOUKe Tg+ AT MOKHO BBIYUCIUTH 110 (DOPMYJIE

1 4
1. /(o + Az)t = J/ah + i Az +o(LT) 3. (wo+ ox)t = /i + i Az +o(LT)
O xo O xo

4 1
2. /(o + Ax)t = /2 - ——= Az +o(Lx) 4. f(xo+ Ax)* = /2l — ——= Az +0o(Lx)
53/xq 53/xq

14. Haifigure rouku skcrpemyma dynxuuu f(z) = 22/3 + 25/3,

15. OxapakTepusyiiTe BBIIYKIOCTD I'pacduka HYHKIUA U €r0 TOYKU Ieperuoa

1
f(a:):1+a:2—1-:134.

16. Bpruamcaure mwiomaas (pUrypsl, orpaHrndeHHol auaaaMu: y = 22 + 1, y =2, x = 0.

1
(r-2)2(z+3)

17. Haiigure nepsoobpasuyto dyukuun f(x) =

35
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18. Mo»KHO JTM TPUMEHHUTH TPH BRIYUCAEHUN JTaHHOTO mHTEerpaJa dpopmyay Hbiorona- Jleiioruma?
Otser obocuyiite. Ecu j1a, TO BRIYHCIATE HHTErPAJI.

f zdz; L — orpesok mpsimoit, mexkty Toukamu O(0,0), B(1,2).
L

19. Cpean mauHBIX ypaBHEHUIT HaliIUTe YpABHEHNE ¢ PA3IE/ISIIONUMUCS TIePEMEHHBIME 1 3ATTUTITUTE
ero obIlee pelreHue.

3x? QN —
a) zyy =y +a/2? +dy? )y - 3$+y8:1 B) yln’y+yVr+1=0 r)y’=2y+x

20. Cpenu TaHHBIX YpaBHEHHUI HalijuTe JUHEHHOE ypaBHEHHE U PelruTe s Hero 3aaady Kormun
y(0) = 1.

32 9 —
a) xyy' = y? + a2 + dy? 6)y'_x3x+y8=1 B) yln’y+y/ Vo +1=0 r)y'zzz+z

21. O6muit uaTerpaa auddepeHnnaIbHOr0 ypaBHeHHs —‘g = x dx uMmeeT BU] ...
Y

22. O6ee pemenne quddepeniuanbHoro ypasaenus y"”’ = 3z — 2 umeer B (orBeT 060CHYiiTE):

1 1 1 1 C
1.y:§x4—§x3+0 2.y:§x4—§$3+71x2+0233+03
1, 145 O,
3.y:ﬂa: —gx +7$ +Cor+Cy 4. y=a*-23+C122+ Cox +Cy

23. VcraHoBuTe COOTBETCTBHE MKy juddepeHnuaabHbiM yPAaBHEHHEM U BUJIOM €ro 4acTHOTO
pentenns:

a) y" +3y +3y=T+Tz | 1. yun = Cow

6) y'+3y' =T+ 7Tx ‘ 2. yau = Cy + C1 22
‘ 3. yun = (Cy + Cr)x?
| 4. yun = Co+ Ch
| 5. yun = (Co + Cra)x

24. 3anumure obiree penrenue ypapuenud y” + 1y’ — 2y = 0.

IIT cemecTp

-2 3
1. Ilycrn /f flz,y)dxdy = /dm/f(x,y)dy. Toraa obsiactb uHTErpupoBanus [ JaHHOIO
D 21 2

HHTErpaJjia nMeeT BHJ
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1) TpeyrosbHuKa
2) OKPYKHOCTH
3) KBaapara

4) npsIMOyTOJIbHAKA

2. YeTaHOBUTE COOTBETCTBHE MEXKIAY JaHHBIMU UHTETrpalaMi N Ha3BAHUAMHN U3 CITUCKA!:

1' f(x+y)dl; 110 KOHTypy L: x2+y2:9;
L
2. /f e""Ydxdy, D — durypa, orpanmdennas juauavu r =0, =1, y=0, y=2;
D

3. /f rdydz + 2y dxdz + z dxdy, S — gacTb mwiockocTu x +y + 3z —2 =0 B nepBOM OKTaHTE.
5

a) Heonpenenéuusiit unrerpas 1) KpuBosmHeHHbINH HHTErPAT MEPBOTO POJA

6) OnpeeéHEbI HHTErPAJT e) KpupoamHeiiubiii mHTErpag BTOPOro poja
B) [IBoitHOl MHTErpa K) TTOBepXHOCTHBIII MHTErPAJT IEPBOTO POJIA
r) Tpoiinoit uaTerpas 3) TToBepXHOCTHBIIT MHTErPaJ BTOPOTO POJIA.

3. 3amummure NCXOOHOEe COOTHOIICHUE AJId BHIYHUCJICHMA pa6OTbI BEKTOPHOTI'O IIOJIA

x
f=yi+ ——j
VY N

0 MepeMeIeHn o MATePUATIbHON TOUKY BI0Ib KpuBoil L: x = 2y% ot Toukn O(0,0), 10 Toukn B(8,2).

4. YcraHoBHTE COOTBETCTBHE MEXKIY MHTEIPAJaAMU U UX HA3BAHHIMMU:
a) HeompeaeéHubIil HHTErpaT
6) OnpeeéHHBINH HHTEIPAJT
B) HecobcTreHHBIH MHTErpaJ epBOro poja
)

r) HecobcrBenHblit mHTErpasl BTOPOIO Poja

%) 1 5 00

2 2 2 2 2
1./—dx 2. f dr 3. / dr 4. f dx 5.f—dx
Y 2 +4x+5 / 22 +4 x2+4 J x2+4 ) Va?+4

o0

dx
zlnz

5. Buruuciure uarerpasn / WM YCTAHOBUTE €0 PACXOIUMOCTb.

6. Boraucaure 515 ﬂ
23(z-1)

OxapakTepusyiiTe MeTOIbI, UCIOTb30BAHHbIE ITPU BHIYUCJICHHIH.
|2|=0,3
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7. Haiiiure ¢ MOMOIIHIO BHIYETOB OPUTHHAJ JIJIA N300parKeHust

p?+3
F(p) =
8. Jlna m3o0pazxkenus
p?+3
F(p) =

Haiiiure opurunas ¢ moMonib0 pa3jozKeHnus Ha JIeMEeHTapHbIe IPOOH.

9. Banumure onepaTopHOE ypaBHEHUE JJId 3a1a9l

2"+ 22" +x=2sint, x(0)=0, 2'(0) =-2

10. BamumuTte omepaTOPHYIO CUCTEMY YPaBHEHUH s 3a/Ia9W

' =3r+y, (0)=2. 4(0)=0
x(VU)=2,yU)=0.
Yy =-br -3y + 2,

11. Haiinure n3obpazkeHne mHTEIpaa:
t
f e sin 27 dr.
0

12. Bamwmure onepaTopHOe ypaBHEHUE IS 331291

" +2x"+x=2sint, x(0)=0, 2/(0)=0

o0 5 n
13. Cxoaures m pag », (-1)"" (6) (orBer obocuyiite)? Ecsu cxomutres, HAIATE €0 CyMMY.
n=1

14. Boigeanre 4acTHIHYIO CyMMY H OCTATOK psfa (¢ 000CHOBaHMEM ), IPU YCJIOBHU, YTO BEJININHA

octaTka He npesbimaeT 0,01.
1 1 1

l-—+—-——+...
10 216 9360

15. YeraHOBUTE COOTBETCTBHE MEYKIY BUIAMH CXOTHUMOCTH U PsITAMH:
a) AGCOJIOTHO CXOIUTCA

6) YCI0BHO CXOTUTCH

B) Pacxomures

o0 1 o0 n o0
1.n:1 CEnD 2. ;(—1) n 3.y
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16. Ykaxkure psaapl, KOTOPbIE He SIBASIOTCS CTEIeHHBIMMU:

o

[eS) \3/5 o)
n-3n ; Z nln(1+a:2) ; B) nz:;) 5nz 4 Z::

~(x+1)"

17. Haiimure 00JaCTh CXOIUMOCTH Psiia U U300pasuTe eé Ha PUCYHKE:

& 1 . & (n+1)a™ (z - 2i)"
LYo gy 2L 5.2 el

n=1 n=1

T
18. Bamumure pazsioxkenue byukuun f(z) = tgz B paa Teiiopa mo crenensM (z - Z) Haiigure

He MeHee TPEX MEePBBIX WICHOB PA3JI0XKEHU, OTJIUYHBIX OT HYJd. YKaKUTe U M300pa3uTe Ha PUCYHKE
0071aCTh CXOAUMOCTH MOJTYYEHHOTO PSIA.

19. Vkaxure obnactb, B Kotopoit dbyukmus f(z) = In(5 + z) npeacrasuma psagom Teitnopa mo
CTEIICHAM Z.

20. OnpeesuTe KpaTHOCTb Hy/Ist 29 = 3 dynkuun f(z2) = (1 -e*3)%.

21. Jlano passoxenne dpyukiuu B psig, Teiiopa 1o crenensim (x — 1). He uposojg auddepeniiu-
posanue, ykaxxure f(1).

f(x)=2+(x-1)-5(z-1)>+6(x-1)>+

22. Ykaxure 061aCTh, B KOTOPOii pazioxkenue B psif Jlopana gannoit dbyuknuu mo cremensm (z+8)
COJIEP2KUT U TJIABHYIO, U IIPABUJIbHYIO YaCTH.

1
1) = v
i 2
23. YKKuTe Xapakrep TOYKd z = —2 jajis dbyakuun  f(2) = %
z
1
24. Haiinure Res [COS —z= O].
z
627 — 23+
25. YKaKuTe Xapakrep TOUYKH z = 0o jijis dbyHkmun f(z) = %
z
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KonTposabHbIe paboOTHI 110 TeMaM:
I cemecTp

1. Ausrebpa reoMeTpUIeCKHX BEKTOPOB;

2. Marpunni, onpenenntenn. opmysas Kpamepa;

3. AHanuTmyeckast TeOMeTPHs.

4. Kowmmaekcuble yncia u aeificTBus Haa HUME. Onepalun ¢ KOMILIEKCHBIME YHCTaMHU;

5. BBenenwne B anasms;
IT cemecTp

1. duddepennuanbioe HCInC/IeHAE;

2. luddepennuaabable ypaBHeHus mepBoro nopsdiaka. Iuddepennuaibable YypaBHEHHS BBICIIHX
HOPSIIKOB, TOIIYCKAIOIINE TOHUKEHNEe TOPSIKA;

3. JluneitHas 3aBHCUMOCTH (HE3ABHCHMOCTD) CHCTEM BEKTOPOB. PaHT MaTpuIib;
4. Cucrembl JIMHEHHBIX aaredpanvecKnx ypaBHEHUIL;

5. JImHelHbIil omepaTop;
IIT cemecTp

1. TlpuaoxkeHus: omeparmoOHHOT0 UCIUCICHUSI;
2. Panmr;
3. NaTerpajbHoe ucYucaeHue. DJIEMEHTHl TCOPUH IOJIs;

4. Boruersl u UX TPUIOKEHUS.

Zemo-6apuanmot KOHMPOALHBIT PAOOM.

Tema: Anrebpa reoMeTpUIeCKUX BEKTOPOB

BapuanT memo-1
Haro A(3;0;3), B(5;2;2), C(5;3;1), D(-1;5;5). Haiinure:
1. ¥rou (B rpamycax), obpazosauubii Bekropom BC ¢ ockio OZ;
2. I[Ip,gCB;

3. Boicory nupamuast ABC D, onylieHHyo U3 Bepiiuabl D.

40
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BapunanT gemo-2

Haro A(1;4;3), B(3;0;-1), C(3;1;-2), D(1;-2;0). Haitnure:
1. IIp,gBC;
2. Vroux (B rpajycax), obpasosanubiii Bekropom BC ¢ ocsio OY;

3. Bricory napaJuienenuneja, nmocrpoennoro Ha Bektopax AD + AC, AB, AD, eciu croponamu
ocHOBaHUY aBIA0TCI BeKTopel AB u AD.

Bapmuanr gemo-3
Hawno A(3;4;4), B(5;0;0), C(5;1;-1), D(3;-2;1). Haiinure:
1. [Ip,gBC;

2. Beicory AABC, ouyuieHHy0 u3 BepiiuHbl D;

3. (1 AB,AD, ~ CD).
2 3

Tema: Marpunpr, onpegeantenu. @opmysisr Kpamepa.

Bapuanr gemo-1

1(I11). Bor9ucauTh onpeieuTeb

-1 -1 7 1

4 1 2 -1

D= -3 04 1
1 10 3

2. Jokaxkwure, 4r0o cucTeMa umeer enumHcTBeHHOe perenue. (3T0). Heuspecrrnoe x, Haiigure 10
dopmyiaam Kpamepa. Brimonnure mpoBepky.

ry + To - 71’3 - Ty = 6,
4[E1 + X9 + 21‘3 - Ty = 0,
3ZE1 - 4[[’3 - T4 = 6,

T1 + o + 3xy =

41
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Tema: AHATATHYIECKAS TEOMETPUSI.

BapuanT gemo-1

1. Ha npomexyrke [0,+00) 3ajana dpyHknus, rpaduk KOTOPOH NPUBEJIEH HA PUCYHKE. 3alHUCATh
AHAJIUTUYIECKOE BbIpayKeHue 3Toi PyHKIINH.

Yy
| | | | |
3k,,L,,J,,,L 1 e
| | | | |
o
2 - T ——"rr———7T0 - " >""7">"7"77777
| | | | |
| | | | |
1 -4+ —— -
| | | | |
B
0 2 3/ 5 6 x
| | | | |
| | | | |
_1%77T777777 I
| | | | |
| | | | |
2F-—+-——-d——-F——4+———————————————— -
| | | | |
| | | | |
| | | | |

2. Ompejiesiute, npu Kakux 3HavdeHusx a npsamas (a+2)zx + (a? —9)y + 3a? - 8a+ 5 = 0 mapasuieibHa
ocu abcnuce. B oTBeTe yKayKuTe 3HAYCHMs @ U yPaBHEHHE HPAMOIL.

3. Haiiaure miomaib TpeyroabHuKa, 06pa3s0BaHHOTO MPAMOIl, mpoxojsieii depe3 rouku M (6;4)
u My(-3;16), u KOOPAUHATHBIMHA OCSIMH.

4. 3anumure obiee ypaBHEHHe IIOCKOCTH, mpoxosiieii yepes touku M (0;-5;0) u My(0;0;2) u
HnepreHINKYAIpHOil TockocTu x + 5y + 2z — 10 = 0. IlocTpoiiTe mOMIydeHHYIO MIOCKOCTb.

5. lokazars, 9TO MpsAMbIe

r=3t+7
Ll:{x;1:y+32:Z;5 0 Lyl y=20+2
B z=-2t+1

JiezKaT B OJTHOH ILJIOCKOCTH W COCTABUTH ypPaBHEHUE ITOH ILIOCKOCTH.

Tema: BBenenue B aHaJIus
Bapuanr gemo-1

1. UccnieroBath HA HEIPEPBIBHOCTD JAaHHY0 DyHKINID. OXapakTepu30BaTh €€ TOUYKNU Pa3pbiBa.

sin(xz + 1) .\ arctg (zr - 2)

r?-1 /22— dx+4
42
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(581.PIT) B orTmer BBOANTHL BCe TOYKH paspbiBa (CJI€Ba HAMPABO), YKa3blBasl CJIEJIOM 38 TOYKOW THII
paspsiBa (1;2;y).

.3
2. Boizie ABHYIO 4aCTh GECKOHEUHO MaJIoi () sin’ (37)
. BoLiesiuTh riaBHy 0 4acTh GeCKOHeUHO Majoi a(x) =
(z+3)(V4+322-2)

npu x — 0. (071.PII)
B orBer BBecTHu cHavasia c, 3arem k.

Haittu mpement

z+3 2

z7-3
3hm(x_3)4ﬂ 4.mn(x_3)%7

a0\ 20— 7

Tema: Tnddepennuaibaoe ncuucjienne

BapwuanT memo-1

1. Jana dyuxnus u = 23y — xy3 — 322. Haitaure:

a) (/101.PII) gradu w xoopaunaarsr BekTopa gradu B Touke M(1,1,-1);

ou
6) (371) — B Touke M B HampasieHun BekTopa a{2,-2,-1}.
aa ) Y
2. K kakuMm u3 9eThIpéX OCHOBHBIX KJIACCOB OTHOCATCH manubie pyakmun! Orser obocuyiite. Haii-
jgute auddepennuabl JaHHBIX OYHKITUI:

/22 1+ 12
a) f(x):x'arcsing; 6) f(z,y) = SR
2 2y
y 0%z 0%z
3. dokazkure, 4ro pyHKIMd 2 = arctg = yjoBjerBopsgeTr ypasHenuio —; + — =0.
x dy?>  0x?

4. UccnenyiiTe (pyHKIMIO HA aHAJIUTHIHOCTH BCEMH BO3MOXKHBIME criocobamu. Kcim Kakoil-to us
€rocobOB MTPUMEHHUThH CJIOYKHO (HEBO3MOXKHO), 000CHYITe movyemy.
z
2249

a) Re(z +22); )

5. Haitnure ¢ momortpio mpasuia Jlomurais:
3z
e -1 ) .4 . 1
a) lim ———; 6) lim xsin—; B) lim (2¢+z)""
z—0 arcsin 4z T +00 T 5400

BapuanT nemo-2

z+1

1. Hana dpyukius u = arctg i . Haitnure:

a) (CP2.PII) gradu u koopmunate! BekTopa gradu B Touke A(1,2,-3);

6) (6T2) 9% 5 rouxe A B HanpasjeHnn Bektopa a{3,0,-4}.
a
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2. K kakuM U3 9eTHIPEX OCHOBHBIX KJIACCOB OTHOCATCH Aanuble pyakmun! OTer obocuyiite. Hait-
jgute quddepennnabl JaHHbIX OYHKIUR:

a) f(z,y) =Y, 6) f(t)=et”-i+sin’t-j+cos?t-k.
0z 0%z

3. Hokaxkure, yro MYHKIMSA z = yInx ymoBIeTBOpsieT ypaBHEHUIO — — 1 - =
ox 0xdy

4. Uccnenyiite OYHKNHUIO HA aHATUTAYHOCTD BCEMU BO3MOXKHBIME crocobamu. Ecianm kKakoi-to u3
cIocOO0OB IPUMEHHTD CJIOXKHO (HEBO3MOKHO), 060CHY#Te MoUYeMy:

a) Im(22 + 2); 6) sin(2z +1).
5. Hajiaure ¢ momomibio npasmia Jlomurais:
— 2arct "
a) lim w; 6) lim ( S ); B) lim z1/In(e"-1),
z—+o0 @3/ — ] a-rf2\ctgxr 2cosx -0

Tema: nddepennuanbubie ypaBuenus neporo mnopsjiaka. uddepennuaibubie ypaBHEHUS BLICIITHX
HOPSJIKOB, JIONYCKAIONINE TTOHUYKEHHUE MTOPSIIKA

BapuanT gemo-1

3adanue 1. Kakoe W3 TaHHBIX YpaBHEHUI JOMycKaeT NoHMKeHUe opsgaka? Permure 310 ypaBHeHue.

:L,y/// n y// _ \/E, xy/// +yl/ +yy/ - \/57 y(l) = 1’ y’(l) =7.

3adarue 2. He naxois peleHus, ompeeauTe TUI KaxKaoro jtuddepeHnuaabHoro ypasaenus. Pe-
IIATe YPaBHEHHE ¢ PA3/IeJISIONINMUCS IePEMeHHBIMHE, 3aTeM pernuTe J1jist Hero 3agady Komm  y(0) = 1.

2
Ly=L 14200
xXr xXr
3y 2
2.y’+—y:—3
A xXr

3.y +xy=(1+x)e*y?

4. \/3+y2+\/1—x2yy’:0
BapuanT memo-2

3adanue 1. Kakoe 3 TaHHBIX YpaBHEHUI JOMyCcKaeT NOHMKeHUe opgaka? Permure 310 ypaBHeHue.

y" + 4y +x =98y, y" =98y, y(1)=1, y'(1)=T7.

3adarue 2. He Haxomst perienns:, Onpeie/InTe THIT KaxKa0ro audepeHunaibHoro ypapaenns. Pe-

T
IMuTe JITHETHOe ypaBHEHHE, 3aTeM peruTe Jjisd Hero 3ajga4dy Komm ¢’ (5) =1.
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1. (e** +5)dy + ye**dz =0

4.y +4x3y = dy?et*(1 - 23)

Tema: JluneiiHast 3aBUCHMOCTD (HE3aBHCHMOCTD) CHCTEM BEKTOPOB. PaHD MaTpHIbI

Bapmuant gemo-1

1. Taubl Bektopol a; = (1;1;2;0), ag = (2;-3;-1;-5), az = (-4;2;-2;6), a4 = (3;-4;-1;7).
Mo:KHO JIn yTBEPXKIATh, UTO

a) BEKTOD ag JIMHETHO BhIpazKaeTcsl yepe3 BeKTOPhl a; W as?

6) BeKTOp a4 JIMHEHHO BHIPAZKAETCS Yepe3 BEKTOPbl a; U as?

Bapuanrt memo-2

1. JlokazaTb, 9TO TPeThbs CTPOKA MATPHUIIBI

1 2 -1
A=12 4 5
8 16 13

gaBJIeTCd JIMHEITHOM KOMOMHAIMEH MepBbIX JIBYX.

BapuaHnt aemo-3

1. dBagiorcs U CTPOKK MATPHUILI A JTHHEAHO 3aBHCUMBIME?

1 2 -4 1
2 3 4 1
A= 1 -1 2 4
5 3 4 10

Tema: Cucrembl JIMHEHHBIX aaredpandecKux ypaBHEHUN

BapwuanT memo-1

1. UccnenyiiTe u pemure cucremy:

ry + Ddry — x3 + T4 + x5 = -3,
3r1 + xo + 3wz + 3xy - 3wy = -3,
—Xq + rs — Ty + 3.%'5 = 27
-1 + 2£L'2 - 2[L‘3 - Ty4 + 21‘5 = 0.

45
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2. UccnieyiiTe u pemuTe CHCTEMY:

201 + x93 - w3 + 3x4 = 0
3[E1 - To — r3 + Ty = 0
r1 + 39 - x3 + bxy = 0
14y - 3xz9 — bazs + Txy = 0.
3. UccnenyiiTe n penmre CUCTEMY:
r1 + X9 — Txg — x4 = 6,
4:[,'1 + X9 + 2%3 - Ty = 0,
3371 - 4133 - Ty = 6,
r1 + X9 + 3xy4 =
BapmunanT nemo-2
1. Uccaenyiite u peniure CUCTemMy:
207, — 319 — X3 — x4 + 25
r1 — 2x9 + w13 - 3x4 + x5
4.171 + To — 333'3 + 51‘4 + 4I5
2x1 — 1029 + 6[E3 - 8ry + 21’5
2. UccnenyiiTe 1 pemmuTe CUCTEMY:
2x, - o + X3 — 2z, + 31’5 =
rT - 21‘2 + T3 - Ty + Is =
333’1 - 21132 - I3 - Ty + 2.’13‘5 =
3. UccnenyiiTe n penmmre CUCTEMY:
r1 + Ty — 3x3 + 214 = 3,
3x1 + bxy - 3x3 + 4dxy = T,
4%2 - r3 + 3[L’4 = 2,
T, + To — 2[E3 + Ty =
BapwuanT nemo-3
1. UccnenyiiTe u peniure CUCTemMy:
201 — X9 + 3x3 — Ddry + s
45(,’1 + Ty — 6373 - Ty + 25(75
21‘1 - 4.%'2 + 3[E3 - 141’4 + T
1OZL‘1 + 31‘2 + 15?[73 - 71‘4
46
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2. UccnenyiiTe n penmmre CUCTEMY:

T — X + 223 — x4 = 1,
1 — T9 + r3 — T4 = O,
1 — T9 + 51‘3 - T4 = 4:,
Ty - X9 + 6x3 — x4 = O.
3. UccnenyiiTe n pemuTe CUCTEMY:
207 — 2x9 + 3x3 + 3x4 = B,
Ty - 25[}2 + 3%3 + 41‘4 = 4,
6xy - 1329 + 1dx3 + 18xz4 = 17,
3%1 — 61’2 + 9$3 + 211’4 = 21

Tema: JInaelHBIN omepaTop

BapmuanT memo-1
Jluneiinbiit omeparop A meiicrByer B R3 - R3 110 3aK0HYy
Alx] = (41 — 5xg + 223,521 — Tx9 + 323,621 — 929 + 423),

rae x(x1, 29, r3) — npousBoabHbiil BekTop. (TA1.PII). Haiigure Marpuiry A 3T0T0 Omeparopa B KaHO-
HUYecKoM Oasuce. HaiimuTe Bce cOOCTBeHHBIE YHCIa JAHHOTO omepaTopa. 1 KazKIoro co6CcTBEHHOTO
4YUCJIa HalUTe 10 OJIHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTOPY. BBIIIOJIHUTE ITPOBEPKY.

Bapuanrt memo-2
Jluneinblit omepaTop A meiicrByer B R3 — R3 10 3aKOHY
Alx] = (4x1 — 229 + 223, 229 + 223, X9 + X3),

rae x(x1, g, r3) — MPOU3BOABHBI BekTOp u3 R3. (492.PII). Haiigure marpuiy A sroro omeparopa B
KaHoHHYeCcKOM Oasuce. Haiiaure Bce coOCTBEHHBIE YHCJIa JAaHHOIO omeparopa. s KaxKa1oro cobcrBeH-
HOT'O YHCJIa HafiauTe 10 OJHOMY OTBEYAOIIEMY €My COOCTBEHHOMY BEKTOpPY. BhIOJIHMTE MpOBEpKy.

BapuaHT aemo-3
Jluneitnbiit onmeparop A geiicrByer B R3 — R3 10 3aK0HY
A[x] = (4x1 + 5xy — Tx3, —229 + 423, 372 + 273),

rae x(21, Ty, r3) — npousBosbHbll BekTop. (/I13.PIT). Haiinure maTpuiyy A 3roro omeparopa B KaHO-
Hudyeckom Oaszuce. Haiijiure Bce cobcrBeHHbIE YncIa JIAHHONO oneparopa. /st KaxKj10ro cobcTBEHHOIO
quCIa HalUTe 0 OJIHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTOPY. BBIIOIHUTE ITPOBEPKY.
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Tema: Tlputokenns: onepannoHHONO UCUNCIEHUST

Bapuanr gemo-1

1. Pemurs 3amaay Komu (onepatopHbiM METOIOM ):
y" =9y =sin(t) - cos(t) , y(0) = =3, y'(0) = 2

2. Pemute 3amaqy Kormm (omepatopHbIM MeTOIOM):

$'=3$+y :L‘(O)=2
y' =-br-3y+2 y(0)=0

3. Banummure cBepTKy f * ¢ B BUJe WHTETpasa W HAIuTe ee n300paskeHue:

f(t) =12, g(t) = sin(5¢)

Tema: Panpl.

Bapuanr gemo-1
1. NccaemoBarh Ha CXOAUMOCTH CJIEIYIOIINAE PSIJIbI:

< nl © (n+1\" o 1 i
1. —: 2 3. -1)"sin — .
Z n’ Z(2n+3) ’ HZ:I[( )" sin +2n2+3]

n=1 n=1 n

2. Haiitu ob1acTh CXOMUMOCTH JAHHOTO psijia U u300pa3uTh €€ Ha PUCYHKE.
% .n
0,5

3. Boraucauth npubankénHo ¢ Tounocrsio £ =0,001 [ cos(4a?)da.
0

Tema: VInterpajbl. DJeMEHTHI TEOPHH IOJIs.

Bapuanr gemo-1

1. Beraucsiure naterpadst. /s anaautrnaeckux pyHKImin ucrnosb3yiite dopmyny Heiorona-Jleii6-
HUTIA.

a) [ cos(2z +1)dz; L — orpesok npsmoii, mexay Toukamu O(0,0), B(1,3).
L

6) fzIm zdz; L — |z|=2.
L
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2. Haiimure mOTOK BeKTOpHOTO Tosis f = zi + xj + yk depe3 wactb 1iaockoctn 2x + 3y + 2 = 1,
PACIHOJIOKEHHYIO B TIEPBOM OKTaHTe (y — OCTPBIii).

3. Haitmure div f u rot f B Touke M(1,2,-1), ecnu f = 22i +2yj + z k.

4. Kakoil w3 JaHHBIX HHTErPAJIOB yA00HEe BBIYHCIATH B HMOJSIPHON cucTeMe KOOpAMHAT (OTBET
obocuyiiTe)? Beraucanme 30T HHTErpaJL.

a) [f e“Ydxdy, ecom D — durypa, orpanudentas jgunuavu y = 4, y = 6, 3x — 2y +4 = 0,
D
3r-2y+1=0.

6) ff\/9—x2—y2dxdy, D — durypa 22 +y? < x.
D

5. Beraueants moTok BekTopHOro mouad f =221+ 2y j + zk uepes mosepxnocts: 2z = 22 + 92, z = 1.

Tema: Bpraerbl 1 UX NPUIOKEHUS

Bapuanr gemo-1

1. Perrure 3amaqy Komm (omeparopubiv MeTogom). OpuruHaI HafiuTe ¢ MOMOIIHIO BBIYETOB.
y" =9y = sin(t) — cos(t) , y(0) =-3 , y'(0) =2

2. Pemutsh 3aa41y Komm (oneparopabiM MeTogoM). OpUriHAT HAIUTE ¢ HOMOIIHI0 BBIYETOB.

aj,:gx-l-y .2?(0)22
y'=-br-3y+2 y(0)=0

5. B [‘"’ 1200 dz
. bIYUCJ/INTH .
J (22 +9) (2?2 +4)?

BrimmostHeHe MHAWBUAYAJTBHOTO 33 JaHUS 110 TEMAM:
I cemectp

1. OcuoBuble 3eMeHTapHbIe (DYHKIIIH.
2. KpuBble BTOpOro nopsijika;
IT cemecTp
1. Uccnenosanue byHKIuM;
2. llpuio:keHuns: onpeaesIEHHOrO HHTErPaJia;

3. Jluneitnbie nudpdepennuanbablie ypaBHEHHST MOPSIIKA 1;

4. Jluneiinbie n KBaJApaTu4dHbIe (POPMBI. KpuBBIE BTOPOTO MOPSIIKA.
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IIT cemecTp

1. ChuekTpajbHbI# aHAJIH3 MPAMOYTOJHLHOTO UMITYJIbCA;

2. CHeKTpaIIbeIfI aHaJIHN3 HepI/IO,ZLI/ILIeCKOfI nmocjae10BaTeJIbHOCTH IIPAMOYT'OJIbHBIX UMITYJILCOB.

Tema: KpuBbie BTOPOTO MOPLAIKA.

Bapuanr gemo-1

1. Jana xpusas 9z2 + 25y% — 182 — 150y + 9 = 0.
1. /Toka3arnb, 94TO 3Ta KPUBAsT — JJLIUIIC.
2(021.B7). Haiitn KOOpIWHATHI IEHTPA €r0 CHMMETPHH.
3(631.B7). Haiitu ero 6oJIbIIy0 1 MaIyiO MOJYOCH.
4(C91). Banucars ypasHenne HhOKATBLHONR OCH.
5. [locTpouTh JAHHYIO KPUBYIO.

2. Jlana xpusag x2 — 10x + 2y + 25 = 0.
1. JlokazaTb, 4T0 jlaHHasg KpuBas — napadoJia.
2(C11.B7). Haiiti KoOpHHATHI €€ BEePIIHHBI.
3(221). Haiitu 3Hauenune eé mapamerpa p.
4(CII1.B7). 3amucars ypaBHenue eé 0CH CHMMETDUH.
5. [locTpouTh JaHHYIO HapaboLy.

Tema: Nccnenopanne pyHKIUN

Bapuanr agemo-1

OxapakTepu3oBaTh JaHHoe oToOpaxkenue. I[poBecTn mosHoe uccae0BaHUE MOJIYJIA U apryMeHTa
nannoit dyukiuu. Ilpumeuvarue: j — cTaHZAPTHOE 0DO3HAUEHHE MHUMON €JIMHHUIILI B PAJIHOTEXHHIE-

CKUX Jucruimiax, w € (0, +o00).
2(w) =10 + jw - 1071

Tema: 1lpuiiozKeHUs ONpPeIeJJEHHOIO HHTerpaja

BapmnanT memo-1

1. @urypa D orpanndeHa KpUBBIMHA
y=1', y=Vu

a) n3obpasure durypy D Ha PHCYHKE,;
) mosicCHUTe, MOXKHO Jii cauTarb D mpocteiineit obaactbio I Tuna; npocreitineii obsactoio 11 Tuma;

B) HaiinuTe mwioma b Gurypsl D (ecau MOXKHO, TO IBYMs CHOCODAMH).
2. Beramemre 1MHY Jyrd KPHBO

x =2(t-sint),

y=2(1-cost),
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Jlonoanumenvroe 3adanue: n306pa3uTe JaHHYIO KPUBYIO Ha PUCYHKE.

Tema: Jluneiinole n KBajapaTuaabie (hopMbl. KpuBbIe BTOPOT0O HMOPsIKA.

Bapuanr gemo-1

1. Jana xpupag 1522 — 20zy — 702 + 20y + 135 = 0.
1. JToka3arnb, 9To 3Ta KpUBas — rumepboIa.
2(TTP1.B7). Haiitn KoOpAMHATHI €€ IeHTPA CHMMETDHUH.
3(6P1.B7). Haiitu aeiicTBUTESbHYIO H MHAMYIO TOJYOCH.
4(AII1.B7). Bamucars obiee ypasaenue GhOKaIbHON OCH.
5. [locrpouTh JlaHHyI0 TULIEPOOILY.

Tembl 1ab0paTOPHBIX PaAbOT: HE MPEJTYCMOTPEHDI.

Tembl AJ8 caMOCTOATENBHO PadOTHI:

1. Dnemenrtapubie QyHKINH;

2. KoMmiutekcubie unc/ia u 1eificTBHS HaJ[ HUMUT;

3. MareMaTH4ecKue CTPYKTYPBHI;

4. EBKINIOBHI TPOCTPAHCTRA;

5. Anrebpa reoMeTpuvecKux BEKTOPOB.

6. [Ipemen mociaenosarenbuoctu. [penen pyukmm;

7. UccnenoBanue GpyHKINY;

8. JIuddepennmnan pyukimun. [Ipumenenne nuddepeninnasia B IpUOIUKEHHBIX BbITHCICHUIX.

9. O6bikHOBeHHBIE I depeHITHAIbHbIE YPABHEHUS TIEPBOTO MOPSIKA;
10. Jluneitnbie quddepennuaibabie YpaBHEHHS MOPSIKA 1
11. Tlpunoxkenus: onepanmoOHHOTO UCUUCICHUA;
12. IlpeoOpasoBanue Pyphe;

13. Pangpt Oypre.

TeMbl KypCOBOTO IIPOEKTA: HE IIPEyCMOTPEH.
TeMbl KOJTOKBUYMA: KOJIJIOKBUYM ITPOBOTUTCA MO K3aMEHAIIMOHHBIM BOITPOCAM.

Tembl mOMaAITHUX 33JAHUI: JIOMAIIIHUE 38/[QHKsT BbIJIAIOTCS 110 BCEM pasjiesiaM JUCIHUILIAHbI.
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Tembl ceMUHaAPOB:
1. Anrebpa reoMeTpuIeCKUX BEKTOPOB;
2. Ilpamas. ITiockocT;
3. Ocuosubie s1emMenTapubie dyukiun. [Ipenesn pynxnmm;

4. Tlongarne muddepennupyemoit pyukmnuu. uddepennuaisl 1 uX IpUMEHEHHE B IMPUOJTHKEHHBIX
BBIUHCICHUSIX;

5. Maremarudeckue CTpyKTYpBbI;

6. EBKJINIOBBI IIPOCTPAHCTBA;

7. Narerpan mo Mmuoroobpasuto (durype).

8. MeTpuueckue 1 JIMHEHHbIE HOPMUPOBAHHBIE [TPOCTPAHCTBA,;

9. IlpeobpazoBanue Pypne. Pamsr Oypoe.

DK3aMeHaIlnOHHbIE BOIIPOCHI:
I cemecTp

1. [laiiTe onpemenenne MaTpuiibl pa3mepa m x n. Kak npuMeHsijin MATPUIbLl B JIAHHOM Kypce?!

2. JlaiiTe onpeneneHnd KBaJApaTHOW, TPeYTOJAbHON, TUArOHAILHON, e TUHUIHON W TpalelnenIaabHO’
MAaTPHII.

3. Omurure OMEpanui0 TPAHCHIOHUPOBAHUS MaTPHUIIHL.

4. Jlyist KAaKWX MATPHUI] BBOIUTCSA MOHSITHE ONpeieuTeNs! Kak IpuMeHsIn onpeIeIuTe M B JAaHHOM
Kypce?

5. B Kakux ciydasgx ya00HO BBIYUCIATH ONPEJIETUTE/b 110 ONPe/IeIeHII0?
6. Oumirmre BHIYUCJACHUE OLPEICTUTEs] HOPIIKA 2 110 OIPeIeIeHHIO.

7. Onuuirure BBIYUCICHUE ONPEICTUTENs HOPAIKa 3 110 OIIPe e IeHHIO.

8. Cdopmyaupyiire cBoiicTBa OnpeaeanTeei.

9. Haiite onpejenenue Mmunopa M;;. Chbopmynupyiite TeopeMy 0O CBA3H MEHOPa U aJareOpamiecKoro
JIOTIOJTHEHUSI.

10. Ouminure BbIYMCIEHUE OUPEAEJUTENS MOPAIKA 1 METOJOM DA3JIOKEHUS MO JEMEHTAM CTPOKH
(cTonbra).

11. HaiiTe onpenesnenue reomerpudeckoro sekropa AB, ero momynst |AB| u HyseBoro BEeKTOpA.
12. Kak ompemesnsiercst omeparust CJI0KEeHUsT TeOMETPUIECKIX BEKTOPOB a1 +ag, a; +as+az+...+a,’

13. Kak ompenensercs omepaliust yMHOXKeHAS BeKTopa Ha ducao? Eé reomeTpudeckuii CMBICT.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

aiiTe ompejesieHne KOJIUHEAPHBIX BEKTOPOB. Kak, 3Hast KOOP/JMHATHI JIBYX BEKTOPOB, ONpE/ie-
JINTH KOJIJTWHEAPHBI OHU WU HET?

Kakag cuctema BeKTOPOB HA3bIBAETCS KOMILIAHAPHOM?

[TorsiTHe IeKapTOBOM cuCTeMbl KoopauHaT. Kak HAa3BIBAIOT OCH B JEKAPTOBOI cHCTEMe KOOPIAUHAT
(ByMepHBIi 1 TPEXMEpHBI cJrydaii)?

[TousiTue pajuyca-BeKTOpa TOYKH U KOOPAMHAT TOUYKH. Kak HaiiTu KOOpAMHATHI BEKTOPA, 3HAasd
KOOPJMHATHI €ro KOHIIA W Hadasa’!

Kaxk HaiiTn KoopauHATHI cepeauHbl oTpe3ka AB Ha IJIOCKOCTH W B TPEXMEDPHOM MPOCTpPAHCTBE?

[TongTne MPOEKIUE TOYKH HA OCh U HPOEKIHU BEKTOPA HA OChb. leMy paBHA MPOEKIUS BEKTODA
AB na ochb e, eciu (ABe) = 7

JlaiiTe ompeenenne CKaasIpHOTO TPOU3BEICHNAS TeOMEeTPUIECKIX BeKTOPOB. Ero cpoiicTna.

Kak y3uarh, MCHOJIB3Ysl CKaJAsSPHOE IIPOM3BENEHUE, KaKoi yros (HpsMO, TYIOH HJIH OCTDbIi)
00pa3yroT BeKTOpHl a u b?

Banuinure (GOpMyJIbl BHIYUCIEHHS CKAJSIPHOIO npon3Bejienns (a,b), eciu n3BeCTHBI JIEKAPTOBbI
KOOD/IMHATHI BEKTOPOB a u b?

Kak, ucrosp3ys MoHsATHe CKAJISIPHOTO MPOU3BEICHIS, HAWTH JJINHY BEKTOPA H PACCTOSTHUE MEKLY
JIBYMsI TOUKAMHU?

Kax maiitu [Ip,b, cos(ajb)?

JlajiTe onpeesieHre HAIPABIAIOIINX KOCHHYCOB BekTopa. Kak mx HaiiTu?

[TousiTre opra BekTOpa. Kax HailT KOOpAMHATHI OpTa BEKTOPA?!

[TonsgTre npaBoii u JeBoil CBA3KU JBYX BeKTOPOB. [longrue jieBoit n mpaBoil TPOWKU BEKTOPOB.
JlaiiTe onpejesieHre BEKTOPHOTO TPOU3BEJICHUS T€OMETPUIECKUX BEKTOPOB & 1 b.

CrolicTBa BEKTOPHOTO IPOU3BEJIEHNUS.

[eomerpuueckuit cmbic |[a, b]|.

Qopmysia BBIYHCIEHHS BEKTOPHOTO MTPOU3BEJIEHNS, €CJIM U3BECTHBI JIEKAPTOBBI KOODJINHATHI BeK-
TOPOB.

Kak onpejeurs Hanpas/jienue Bekropa ¢ = [a,b], eciin HanpasjieHust BeKTOpoB a u b u3BecTHbi?
JaiiTe onpe/e/eHue CMEIIAHHOTO IPOM3BEJeHUs TPeX BeKTOPOB.
Teomerpuueckuii embica |(a, b, c)|, u 3naka (a, b, c).

Kak y3HaTh KoMILIaHAPHA TPOiiKa BeKTOPOB (&, b, €) uan Her, UCHo/Ib3ys MOHATHE CMENIAHHOIO
IpOU3BeIeHHsI?

@opMysa BEIYUCTECHUS CMENTaHHOTO ITPOU3BEIeHNsT BEKTOPOB 10 WX H3BECTHHIM JeKapTOBBIM KO-
OpAWHATAM.
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37.

38.
39.
40.
41.
42.

43.

44.

45.
46.

47.

48.
49.

50.
ol.

52.

93.

54.

39.
56.
o7.
58.

[Mousarne dyukmuu f: X ¢ R, - Y € R,,. Tepmunnr, cBsa3anubie ¢ noastreM ¢yaknnn. Kak
HA3bIBAIOT MHOXKecTBa X u Y7

OxapakTepu3yiite derbipe Kiaacca GyHKIuil (B 3aBUCHMOCTH OT 3HAYCHUN M, N).

Onpenenenne guHeiinoro omeparopa A: R, - R,,.

Kak crpourcs marpuina jsmmaeitnoro oneparopa A : R, - R,,7

Kaxk waiitu kKoopauHaThl BeKTopa A[x], 3Has marpuiyy omeparopa A: R, - R,,7

Banumure MaTpUIBL JUHERHBIX oneparopo A: Ry - R, A: R, - R, A:Ri - R,, A: R, > R,.

HaiiTe onpeneierne KOMIIO3UIAN JIBYX JUHEHHBIX OllepaTopoB. Kak HailTu MaTpuIy KOMIO3UITHH
JIBYX JIMHEHHBIX OIepaTopoB?

Banumure obiuii Bug Jguneiinoit dopmbr gus R, (B gactaocTH, ipH 1 = 2, n = 3). Marpuna
JIMHEWHOW (POPMBI.

Banumure oONUil BUI KBaApaTudHoil hopmMer ipu n = 2, n = 3. Marpuna KBaapaTuaHoi (pOpPMBI.

JlaiiTe ornpejesieHre ypaBHeHHUsI MJIOCKON KPUBO OTHOCHTEIHLHO JIEKAPTOBOM CHCTEMBbI KOOPANHAT.
Kakue KpuBbie H3y4eHBI B JJAaHHOM Kypce?!

Jaiite onpejesenne OKpyzKHOCTH. SAIMIIUTE YPABHEHUE OKPYKHOCTH pajuyca R ¢ menrpom B
Haua/e KOOPAUHAT U B TOUKE (g, Yo)-

Sanunure nmapamMeTpuyecKue ypaBHeHUs OKPYZKHOCTH.

Oxapakrepu3syiiTe u n300pa3nuTe HA PUCYHKE MPSIMbIe HA MJIOCKOCTH, 33aHHBIE HETIOTHBIMU yPaB-
veruavu: =0, y=0, x=C, y=C, Ax + By =0.

Sanumnure ypaBHeHHE MPIMOM, TPOXOAdIeil Yepe3 JIBe JaHHble TOUYKH Ha IJIOCKOCTH.

SanumuTe ypaBHeHNE TPAMOi ¢ YIJIOBBIM KO3 punuenToM, oxapakrepusyiite ero kodgpduinen-
THI.

Kak oxapakTepn3oBaTh B3aUMHOE PACTIONOKEHHE JTBYX MPIMBIX

Aix+ Biy+C1 =0, Asx+ Byy+Cy =07

Kak oxapakrepu3oBaTh B3auMHOE PACIIOJIOZKEHUE HA IJIOCKOCTHU JBYX HPAMbBIX, €CJIU U3BECTHBI UX
HAITPAB/ISIONTHE BEKTOPHI !

ITonsiTHe KpHBOHHHeﬁHbIX KOOpJuHaT. HazoBute H3Yy4Y€HHbIE CUCTEMDbI KpHBOHHHeﬁHbIX KOOpJau-
HaT Ha IIJJOCKOCTH U B IIPOCTPAaHCTBE.

Onuimure TOJAPHYIO CHCTEMY KOOpawHaT. KoopauHATHBIE JIHHUU TOJAPHONR CHCTEMBI.
Banummure (moayaure) GOPMYJIBI, BRIPAKAIOIIHE TeKAPTOBBI KOOPAMHATH TOUKH Yepes TOJISPHbIE.
Banummre (GOPMYJIbI, BhIPAYKAIOIIUE TOASPHBIE KOOPANHATH TOUYKHA Ye€pe3 AeKAPTOBHI.

JaiiTe ompeaeaeHue JIANCA. SAMUIIATE KAHOHHYECKOE YpaBHeHHe djuiunca. O0bsacHuTe BHIOOD
JIeKapTOBOM cHCcTeMBbl KoOpauHAT. V300pasuTe /IIMIC HA PUCYHKE.

o4
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59.

60.

61.

62.

63.

64.
65.
66.
67.

68.

69.
70.
71.
72.

73.

74.

79.

76.

77.

78.

79.

80.

Jlaiite onpemenenne rumepbOIbl. 3aMUNINTe KAHOHWYECKOe ypaBHeHue runepOosibl. 300pasure
runepboJIy HA PHCYHKE.

aiiTe onpeesienne mapado/ibl. 3alUIIuTe KAHOHUYEeCKoe ypaBHeHue mapabosnl. 3o6pasure mna-
paboJiy Ha pPUCYHKe.

SanunmTe HeOJAHbIE yPaBHEHNS I0CKOCTe. KKaK pacmomoKeHbl II0CKOCTH, KOTOPBIE OHH OIIPe-
JiesstoT?

SanumuTe B BEKTOPHOI 1 KoopAuHaTHOI hopMax obIree ypaBHeHHe ILTOCKOCTH. OXapaKTepu3yii-
Te ero Ko3huIneHTsHI.

SanumuTe B BEKTOPHON M KOOpAMHATHON (bopMax ypaBHEHHE ILTOCKOCTH IO JIBYM HaIpaBJIdO-
UM BEKTOpaM M TOYKE.

Kak 3amucars ypaBHEHHE ILJIOCKOCTH MO TPEM TOUKAM?

Kak oxapakTepn3oBaTh B3aUMHOE PACIIOJIOKEHHE JBYX ILIOCKOCTE?
YKaxkure crocoObl 3aJaHus KPUBOil B IPOCTPAHCTBE.
[TapaMmerpudecKne ypaBHEHHUs IPIMON B IPOCTPAHCTBE.

Ob6mue ypaBHeHHs TPAMO B MpocTpaHcTBe. Kak W3 HUX ONpeeuTh HANPABISIONINI BEKTOP
PSMOii?

3anummre ypaBHEHUS MPsIMOil MO IBYM TOYKAM B IIPOCTPAHCTBE.

Kak oxapakTepn3oBaTh B3aUMHOE PACIIOJIOKEHHE JIBYX MPSIMBIX B IIPOCTPAHCTBE?
MHuoxkecTBO KOMILUIEKCHBIX unces. [lorsagTe KoMmiekcHoro dnciaa. MHUMBIE qncia.
[lonaTne KOpHg MHOTO4YJIeHa. KoandecTBO KOpHeil MHOTOY/IeHA CTEIeH! N.

Pazmoxkenne Ha MHOXKHTETN MHOTOYJIEHA CTEIEHU N ¢ BellecTBeHHBIMU Kodddunuentamu. Xa-
PAKTEPUCTUKA KOPHEil 3TOr0 MHOTOYJIEHA.

Arebpamdeckas popma MpeaCTaBIeHNs KOMILIEKCHBIX dncesi. Kak BBOAUTCS OTepaIust CJIO¥Ke-
HUST KOMIIJIEKCHBIX THCEJT!

Kak BBojgTCS onepaiun YMHOXKEHUS U JeJIeHns KOMIIEKCHBIX YHices B ajrebpamdeckoit (popme?

KomMiutekcHas miockocTb. V3o00pazkenne KOMILIEKCHBIX YHCe)T B ajrebpandeckoi (bopme Ha ILI0C-
KOCTH.

CoupsizkéHHbBIE KOMILIEKCHBIE YUC/Ia B aJrebpandecKoil 1 TPHTOHOMETPUYECKOil (IToKa3aTebHOil)
dopmax.

JaiiTe onpe/esenne MOJYJd, [JIABHOIO 3HAYCHUS apryMeHTa U apryMeHTa KOMILJIEKCHOTO YUCJIA.
Kak waiitu |z|, arg(z), ecau 3aaH0 qucyio z B aareGpandeckoi dpopme?

TpuronomerpudecKkas u rmokasarejbHas (pOPMBI 3alUCH KOMILIEKCHOTO 4YHcaa. Kak m300pas3suTh
Ha TUIOCKOCTH KOMILIEKCHBIE YHUCIa B TPUTOHOMETPUIECKOil (moKkazareabHoit) dpopmax?
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Cdopmynupyiite (qoKazkure) TeopeMy 00 YMHOKEHUH W JIeJEHUH KOMILIEKCHBIX THCEJT, 3aITHCaAH-
HBIX B TPUTOHOMETPHYECKON U IMoKa3aTeJ bHoit (pbopmax.

aiire onpenenenune /2. 3amamure dhopMysTy JJ1d OTHICKAHAS /2.

[TpusenuTe npuMepsl KpUBHIX U BUTYD HA KOMILIEKCHOM MJIOCKOCTH (3alliCaTh ypaBHeHHs, 1300~
pasuth Ha pucyHke). OKPYKHOCTH HA KOMIIEKCHOIl TJIOCKOCTH.

OnuimuTe, KaK BBOJAUTCS CUMBOJI 00 HA KOMILIEKCHOM IIOCKOCTH. OKPECTHOCTH OECKOHEYHO VIa-
JEHHON TOYKM (3aMMCATh B BHJE HEPABEHCTBA, H300PA3UTh HA PUCYHKE).

Kak BBOgnTCS omepanusa e* njisi KOMILIEKCHBIX 3HaYeHni 27

Haiite onpeenenne jorapudMa KOMIIEKCHOTO ducaa. Jamummre (moayante) hopMyry st ero
BBIUHC/IeHUS. [J1aBHOE 3HAYeHHe JiorapudMa KOMILJIEKCHOTO YUCJIA.

Kaxk BBOJISITCS omepanuu sin z, cos z, tg z, ctg z, sh z, ch z mug KoMILIEKCHBIX 27
Banumure dhopmy.ibl sin(ix), cos(iz) mias geiicrurenbubix x. Kak onn noydenb?

aiiTe onpeenenne (pyHKIIMN KOMILIEKCHOMW nepeMennoii z. [lokaxkure, 4To 3ajanue (pyHKIuH
f(z) cBomurea x 3amanuio aByx byukmuit U(z,y), V(x,y) Ha KaKOM-HEOY b TpUMepe.

Omnummmre KJIace OCHOBHBIX 3JIeMeHTApHBIX (DYHKIMiA. [ KaXK10# U3 OCHOBHBIX 3JIEMEHTAPHBIX
dbyukmii Tpedyercst NPOBOAMTH XaPAKTEPUCTUKY 110 IJIAHY MCCJIeJI0BaHus (DYHKIMHA U CTPOUTDH
rpacduk (a, b, ¢ — melicTBUTEbHBIE YHCTA).

1. f(x)=ax+b 2. f(z)=az®+br+c 3. f(x) =ax?
4 f(x)=2 5. f(a)=/x 6. f()=/x
7. f(x) =cosx 8. f(x)=sinx 9. f(x)=tgx

10. f(z) = ctgx

11. f(x) = arccosx

12. f(x) = arcsinx

13. f(z) = arctgx 14. f(z) = arcctgx 15. f(z) =a”
16. f(z) =e® 17. f(z) =chzx 18. f(z) =shx
19. f(x) =log, 20. f(z)=1gx 21. f(x) =lnzx

Oxapakrepusyiite muoxkecrsa N, Z, Q, R, C. [logcuure, Kakue 4ucJja HA3bIBAIOT PAIMOHAIBHBI-
MU, TPPAIMOHAJILHBIME. B 4éM 3aKII09ai0TCsI CBOMCTBA HEPEPBIBHOCTH, IMIOTHOCTH U YIIOPSIIO-
YEHHOCTHU MHOZKEeCTBa ,ZLeI'?'ICTBI/ITeJIbeIX LII/ICeJ'I?

CdopmynupyiiTe TOHITHS OTPAHNYEHHOTO MHOYKECTBA, HEOIPAHMIEHHOTO MHOKecTBA. CHMBOJIBI
00, —00, +00. Onepanuu ¢ CUMBOJIAME 00, —00, +00. 3AIMIIATE B BUJE HEPABEHCTB: ¥ € (a,+00),
x € [a,+00), x € (-00,a), x € (—00,a], KAKIBIH U3 YKA3AHHBIX MPOMEXKYTKOB H300pasnTe Ha
YUCJOBOU OCH.
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

[Housrue pyukmun f: X € R, - Y € R,,. Kak onucars objacts onpejeneHust u 06,1acTh 3HATE-
HUi (DYHKIMH TPU Pa3InIHbIX 3HadeHusx m u n? (MoxHo orBeTuTh Ha npumepe m = 1,2,3 u
n = 1,2,3). Tloustue rpacduka GbyHKIMA. B KaKUX CIydasx UMeeT CMBICI TOBOPUTH O Tpaduke

byukIun?
Oxapakrtepusyiite dernipe Kjaacca dyukmmit f: X € R, - Y € R, npu pa3iuduHblX 3HAYCHH-

ax m u n. g KaxKI0ro Kjaacca IpuBeanTe npumep (peKOMeHIyeM B3sTh (DYHKIUA U3 JIPYTHX
JUCIUAIINH, 9T00bI y IIpUMepPa ObLI HIPAKTHYECKHHA CMBIC).

aitTe omnpeesienre ¥ NPUBEIUTE TPUMEPHI MOHOTOHHO YOBIBAIOIIEH, MOHOTOHHO BO3paCTAOMNIEil
byHKITHTI.

JlaiiTe onpe/jiesieHre U IPUBEIUTE IPUMEPBI 9eTHO#, HedeTHO# (DYHKIINE U PYHKITUH 0OIIero BU/Ia;
HePUOINIECKON (DYHKITUN.

JaiiTe onpejie/ieHre U MPUBEIUTE MPUMEPHI (DYHKIIHIT: OrpaHUYIeHHO, HEOTPAHUYEHHON; OTpaHu-
YeHHOU CBepXy, HEOIPAHUYCHHON CBepXYy; OIrPAHUYCHHON CHU3Y, HEOIPAHUYCHHONU CHU3Y.

aiiTe onpejesenne (pyHKIUN KOMILIEKCHOrO nepeMennoro. [lokaxkurte, 4to 3aganue pyHximmuu
f(2) cBoauTest K 3ajaHuio ABYX (DYHKIMI JBYX BEIIECTBEHHBIX MEPEMEHHBIX Ha KAKOM-HUOYIH

IIpUMepe.

Haiite onpenenenne komnosunuu pyuxiuii. [Ipuseaure npumepnsl. Kaxk naiitu obnacts onpee-
JIEHUsI CJIOYKHON pyHKIIN?

[Tonsgrue obparnoit dpyuxiuu. B kakux ciaydagax g jaHHoil GyHKIUU MOXKeT ObITh BBeJeHA
obparuas dyukus? [IpuBeanre npumeps 00paTHBIX DYHKITHIA.

[TonsiTre mocnemoBaTenbHOCTH. Buasl mociaemoBaTenbHocTei. [IpuBeauTe mpuMepsl InCJIOBOM 1
BEKTOPHON MOCJIEI0BATEAbHOCTEN.

aiiTe ompejeeHne OKPECTHOCTH KOHEYHON ToukH o B R. ChopMmyaupyiite HOHATUS OTHOCTO-
pounux okpectaocreit B R. OkpectHocTu Geckoneuno ymaaénnoit Touku B R. OkpecTHOCTH KO-
HEeJHOH 1 OECKOHEYHO y/1aJéHHOIi ToYeK B Ry n Rj.

[lonsiTHST BHYTpeHHEH W IPaHUIHOM TOYKH MHOYKECTBA, TPAHUIBI MHOYKECTBA, OTKPBITOTO W 3a-
MKHYTOI'O MHOXKECTB.

[TonsTue npegerbuoit Toukun muoxKecrsa. [Ipenenbusie Touku B N u R.

Ornpeenienne npeesa mMOCIe0BATEBHOCTH. UeM pPa3ndaioTcs OMpPeIe/IeHns I IUCIOBON 1
BEKTOPHOI TOCIe10BaTEIHHOCTEH?

Cdopmymnpyiite TeopeMy 0 Ipejee BEKTOPHOR IOCIeI0BaTeIbHOCTH. TeopeMbl O Mpeee KOM-
IJIEKCHOM MOCAEe10BATEABHOCTH.

JlaifiTe ompeeseHnsa Ha SI3bIKe OKPECTHOCTEN W HEPABEHCTB, MMPUBEINTE PUCYHOK I TOHATHIA:
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108.
109.

110.

111.
112.
113.

114.
115.

116.

117.
118.
119.
120.
121.
122.

123.

1. lim f(z)=A 2. lim f(z)=A4 3. limof(x):A

T—>T0 x—>x0—0 T—>x0+

4. lim f(z) =-o0 5. lim f(x) =+o0 6. lim f(x)=-o00

=T T=>T( r—>x0—0

7. lim f(x)=-o00 8. lim f(x)=+o0 9. lim f(x)=+o00

x—x0+0 x—x09-0 x—xo+0
10. lim f(z)=A 11. lim f(x)=A 12. lim f(z) = -oo

13. lim f(x)=-00 14. lim f(z) = +oo 15. lim f(x) =400

Haiire onpeesnenne npegena dyuaknuu f(z) npu z - zg.

Haiire onpejenenne venpepoiBaoit pyuknun f(z). Chopmynupyiite reopemy 0 HENPEPHIBHOCTH
bynkmun f(2).

Cdopmynupyiite TeopeMy 0 mpejene BeKTOPHON (yHKIunU. Teopembl 0 mpejesie KOMILIEKCHOM
(PYHKIIMN KOMILIEKCHOT'O apTyMeHTa.

CdopmynupyiiTe TeopemMy 0O CBS3U Tpejesa ¢ OJHOCTOPOHHUMHU TPeIeIaMu.
CdopmynunpyiiTe Tpu onpeae/ieHAs HEIPEPHIBHON (DYHKINH B TOUKE Ig.

Teopema 0 HEIPEPBIBHOCTH CYMMBbI, IPOU3BeIeHUs U JacTHOro ¢dyuknuii. Chopmynupyiite Teo-
pPeMBbI O HENPEPBIBHOCTU CJAOYKHON (PYHKIINU, OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHII.

[Tpuenure Knaccudukanuo Touek paspbiBa pyukmun: f: X CR - Y cR.

aiiTe omnpejeiennsd OeCKOHEYHO MaJjoil u Oeckoneuno 6osbmioit pyuknuii. [lpuBeaure mpume-
pbl OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBINX (PYHKIUH B KOHEYHONH M OECKOHEYHO YAAJIEHHOM
TOYKAX.

CdopmynupyiiTe 1 T0KazKUTE TEOPEMY O CBSA3N DECKOHEUHO MaJIoil 1 HECKOHETHO OOJIRITION (hyHK-
LA,

CdopmynupyiiTe TeopeMy O MPOU3BEICHIN OECKOHEYTHO MAJIOi U OrpaHHMIeHHON (DyHKITHI.
[TonsTre 3KBUBAJIEHTHBIX DECKOHEYHO MAJBIX U OECKOHEYHO OOJIBITUX (DYHKITHIA.

lnaBuas 9acTb OECKOHEYHO MaJIbIX u OGeckoHewHO Gosbinux dyuknmit. Kak eé BoraeanTs?
KauecrBennoe cpaBuenue 6€CKOHEYHO MaJIbIX (DYHKIIMIA.

KauecTBennoe cpaBnenne 6€CKOHEUHO OOJIBITNX (PYHKITHI.

O6bacHuTe, KaK IPUMEHAIOT SKBUBAJCHTHBIE OECKOHEYHO MAaJIble U OecKOHeYHo OOJIbIIne HK-
) Yy
Iuu Ipu OThicKauuu 1peaesaoB. Chopmysmupyiire Teopemy, JezKaIlyi0 B OCHOBE 3TOT0 METOJIA.

Kak omnpenenrstior 6eCKOHEYHO MaJibie U 6eCKOHeTHO Oo/binue (DYHKIUNA B CIyUae

f:X<cR,-YCR,”?

I1 cemecTp
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24.

25.

26.

Kakme MaTpuIibl Ha3bIBAIOTCS COTJIACOBAHHBIME MO pa3Mepam?
OnumuTe onepanuio YMHOXKEHUS MaTPHII.

ComocraBbTe MaTpu4iHbIe Bhipaxkenus A- B u B - A.

. Haiite oupenenenne obparnoii marpunpl. Kak npuMensim oOpaTHyio MATPUILY B JaHHOM Kypce?

Kakne marpunsr mvetor obparnyo? Kak maiitn snement b;; obpaTHoit MaTpuim?
Kaxk naittu marpuiy X u3 ypasuenus A- X = B, ecqm det A # 07
Kaxk naiitu marpuiny X u3 ypapuenunsa X - A = B, ecan det A # 07

[IpuBeauTe MpUMEpHI JIHHEHHBIX TPOCTPAHCTB (¢ 0BOCHOBAHUEM ).

. JaiiTe onpenenenne Ga3nuca n-MEepHOro JUHEAHOTO IPOCTPAHCTBA.

JlaijiTe onpeesieHre KOOPANHAT BEKTOPa B JHHEHHOM MPOCTPAHCTBE.

Teopema o cBejieHnuN oneparuii HaJl BEKTOPpaAMH K OIEPAIMsIM Hal UX KOODIWHATAMU.
JlaiiTe ompemereHne MEHOpA MOPLAIKa M MaTpunbl A.

JlaiiTe ompemereHne paHra MATPHIIBI.

Jaiite ompegenenne 0DA3MCHOTO MHHOPA, OA3UCHBIX CTPOK M CTOJIOIOB MAaTPHUIIBL.
Cdopmymaupyiite TeopeMmy 0 6a3uCHOM MHUHODE.

CdopmyaupyiiTe mpaBuia, MO3BOJSIONINE ONPEJETUTh JUHEHHO 3aBHCHMbBI CTPOKH (CTOJIOIH)
MaTPUIBl A HET.

CdopmyupyiiTe mpaBuio, MO3BOJISAIONIEE ONPEICTUTh, ABJISAETCS JU JTaHHAs CTPOKA MATPHUIIBI
JIMHETHOM KOMOWHAIMEH IPYTUX CTPOK WU HET.

Cdopmyupyiite Teopemy 0 HEOOXOAUMBIX H JOCTATOYHBIX YCIOBUAX PABEHCTBA HYJIIO OLPEIEJIH-
TeJIs.

HaszosuTe npeobpaszopanusi MaTpuiibl, He MEHSOIINE €€ paHTa.
Onuimre TpaKTUIeCKHH CI10co0 OTHICKAHUS PAHTA MATPHUILDI.
JlaiiTe ompemeneHne MOAIPOCTPAHCTBA.

Kakoe jimHeiiHOe TPOCTPAHCTBO HA3BIBAETCHA €BKJIMIOBBIM !
Kakmue nBa BekTOpa u3 F, HAa3BIBAIOTCI OPTOTOHAJTHHBIMUI?

Kak crpoutcst marpuiia mepexoa OT OJHOTO 6a3nca K Apyromy?

Banurumre GopMyIIbl, CBA3BIBAIOIIIE KOOPJAUHATH OJHOTO U TOTO YK€ BEKTOpa B JABYX Gasucax (B
MaTpu4IHOi hopme).

YKaxKuTe cBOHCTBA MATPHUIIHI TEPexXoaa OT OJHOTO OPTOHOPMHPOBAHHOIO 0Da3nca K IPYyromy.

59

CornacoeaHa Ha noptane N2 12751



27.

28.

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

35.
36.

37.

38.

39.

40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

Banummure GHOPMYJIbI, CBA3BIBAIOIINE KOOPINHATHI OJHOTO W TOTO YK€ BEKTOPA B JBYX OPTOHOPMHU-
pPOBaHHBIX 0a3HUCax.

Kakue ¢dopMbl 3anucu cucteMm JuHedHbIX ypaBHeHuit Bol 3HaeTe? 3anuimure cucTeMy B MaTpHU-
HOIl popme.

Jlaiire onpejesienne perieHnsi CUCTEMBbl.

ZLaﬁTe onpegejenund COBMECTHBIX, HECOBMECTHbLIX, OIIpEeAC/IEHHbIX W HEOIIPEACJICHHBIX CUCTEM.
CdopmynunpyiiTe TeopeMy 0 COBMECTHOCTH ITPOU3BOJIHLHON CHCTEMBI JTHHEHHBIX ypPABHEHMIA.
KaKI/Ie JABE€ CUCTEMbBI Ha3bIBaIOTCA SKBI/IBaﬂeHTHbIMI/I?

Opnoponasie CJIAY. Onumure ocobble CBOWCTBA TAKUX CHCTEM.

s KaKMX CHCTeM JIMHeHHBIX YpaBHEeHHI mpuMeHHMO mnpaBuao Kpamepa? 3anumure hOpMYJIbI
Kpamepa.

Kak BBISCHUTD, 9TO CHCTEMA SIBJISETCS ONpeIeeHHON W Heolpe e eHHOM !

Kakune HenzBecTHBIE CHCTEMBI HA3BIBAIOT CBOOOIHBIME, & Kakue — 3apucuMmbivu?! Jls kKakux cu-
CTEM BO3MOYKHA TaKasd KAACCUDUKAIIS !

JlaiiTe ompeneseHne OOIIEr0 W YACTHOTO pelreHuii cucreMbl. st KaKuX CHCTEM BBOISATCS STH
nogaTud’

CdopmynupyiiTe jBe TeopeMbl O CYNIECTBOBAHUU HETPUBHAJIBHBIX PEIIeHUN OTHOPOIHOM cUcTe-
MBI.

aiire onpejiesienne pyHIAMEHTAJILHON CUCTEMbI PEIIeHUH OJITHOPOIHON CUCTEMbI JIMHEHHBIX yPaB-
neruit. CKOJIBKO pernteHuii copepkut ¢.c.p.”?

XapakTepucTuKa U pPerieHne ONpe/Ie/IEHHBIX CUCTEM.

XapakTepucTuka U perieHne HeolpeIeJIEHHBIX CUCTEM.

XapaKTepUCTAKA U PellleHne OTHOPOIHBIX CHCTEM.

aiiTe onpejesenre cOOCTBEHHBIX YUCE U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OllepaTopa.
BanuimuTe XapakKTepUCTHIECKOe YpaBHeHHe MaTpuIbl A.

Omurure TPoIece OTHICKAHUS COOCTBEHHBIX YHCEJ MaTpuibl A.

Onuimure TPOIEce OThICKAHUSA COOCTBEHHBIX BEKTOPOB MaTpuilbl A.

Haiite onpeaesienne quddepentnupyemoit pyukmun. [lousrus npousBomuoit Mmarpuiisl u audde-
peHIana.

Crpoenne mpousBoHoil MaTpuilkl B caydae f: X € R—Y ¢ R. Heobxoanmoe u jocTaTovqnoe
yeaosue puddepennupyemoctu dyukmuu f: X € R—-Y c R.

Crpoenne mpouspoanoit Mmarpunsl B ciaydae f: X € R, > Y ¢ R. llondTHe 4acTHBIX IIPOU3BOIHBIX.
I'pagnent.
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0.

ol.

02.

53.

54.

99.

96.

57.

28.

59.

60.

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

67.

68.
69.

Crpoenne nmpow3BoHON MaTpurbl B caydae f: X € R —Y ¢ R,,. Heobxomumoe u gocTaToqHOe
yeaosue puddepennupyemoctu yukimun f: X € R—>Y c R,.

Crpoenne mpou3BonHoit MaTpuisl B cay4dae f: X ¢ R, - Y ¢ R,,. Heobxoaumbie n 10cTaTO9HbIE

ycjioBus jiuddepeHnupyeMocTu pyHKITuit
f:XcR,-YCRu f:XCR,-YCR,,.

Cdopmynupyiite suHeitHOe CBOWCTBO npou3BoAHO. [IpuBeaure nmpuMepsl TPUMEHEHUS] ITOTO
CBOICTBA.

Cdopmyaupyiite npasuia auddepeHIIpoBaHus TPou3BeeHusd 1 yacTHoro. [Ipuseaure nmpume-
pPBI IPDAMEHEHUA 3TUX [TPABUJIL.

Cdopmymupyiite TeopeMy o auddepeHnupoBaiun caI0KHON GpyHukmun. IlpuBeure npuMeps! npu-
MEHEHUS 3TONH TEOPEMBI.

[TousgTie npom3BOAHOM MO HANPABIEHND. 3anumuTe (GOPMYJTY BHITUCTEHNUS TPOU3BOIHON 110 Ha-
IIPaBJICHUIO.

[Tonsgrue nudpdepennupyemoit pyHknuu KoMiiekcHOro nepemennoro. [lpoussoanasd. uddepen-
A

Yenosust auddepeHnupyeMocTi (pyHKIUE KOMILIEKCHOTO epeMenHoro (yeaosus Kommu-Pumana

a2
0z

[Tonsgrue anasurudeckoit pynkuuu. [Ipocreitniue cBoiicTBa anajuTudeckux QyHKIuii.

0).

[lonsiTre MPOU3BOIHBIX BLICIIUX IOPSIIKOB (byHKIHT

f:XScR->YCcRu f:XCR->YCR,.

HOHHTI/IG YaCTHBIX HpOHSBOﬂHbIX BBICIIITUX HOpHﬂKOB. ZLHH KaKHX KJIaCCOB beHK]_[I/II'?'I BBOOAT I3TO
noudrue?

Cdopmynupyiite TeopeMy 0 PABEHCTBE CMEMIAHHBIX YACTHBIX ITPOU3BOIHBIX.
[eomeTpudeckuit 1 MeXaHUIECKUil CMbICT Tpou3BogHol dyukimuu f: X € R —-Y c R.
Kak zamucars gudpdepentman qus pyakmuit f: X CR->Y cRu f: XcCR->Y cR,”?
Kak 3anucars guddepennuan giga dyuknuu f: X € R, - Y € R?

Kak zamucars gudpdepentman qus pyakmun f: X C R, > Y c R,,?

B geMm 3ak/mo4yaeTcst ¢cBOMCTBO MHBApHAHTHOCTH (DOPMBI 3alUCcH 1epBoro gaud depennuana GyHK-
mm f: XCR->Y CcR?

Kak onpegensiorca nuddepenmuanst d?f, df, ..., d"f? 3anummure obmmii Bug quddepennua-
aos d2f, d3f, ..., d"f nna yuknuit f: X € R—Y CR, ecin £ — He3aBUCHMAs II€PEMEHHAS.
Banummre Boipaxkenne aias d2f, ecim f: X € Ry > Y C R.

Banumute popmyy Teitntopa nopsiaka n aid dyakimuil f: X CR—->Y cR u
f:XcR,—->Y cR B aubdbdepennuanbuoi popme.
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70.

71.

72.

73.

74.

75.
76.
77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.

89.

90.

91.

Banummure dopmysy Teittopa mopsiaka n aaa dyaknmii f: X € R - Y € R, ucnoib3yst B 3amnucu
POU3BOIHBIE.

[Tosgcuute, kKak npumensior jpuddepennuan u popmyy Teitopa B IpuOINKEHHBIX BHIYHCICHH-
SIX.

[Tonyuaute popmyny Makiopena s (pyHKIUE €.

0

Cdopmymupyiite npasuio Jlonuraass pacKpbITHsT HEONPeIeTeHHOCTH o

(e 0]
Cdopmynupyiite npasuiio Jlonuranas packpblTUs HEONPEIeJTeHHOCTH —.
(0,@)

Kak packpoirh neonpeaesneanocta 0 - oo, 00, 1, 0oV ¢ momompio npasumia Jlonuramna?
Haiire onpeeserne rouek skcrpemyma jijist yakumit f(x) v f(xy,x2,...,2,).
Cdopmynupyiite HeobxoauMoe yeaoBue sxcrpemyma s Gyukuuit f(x) u f(ry, xe,. .., x,).

Cdopmynupyiite nocrarounbie ycjaoBus sKcTpeMmyMa st dbyHkiwmii f(r), cBs3aHHBIE CO 3HAKOM

f'(x).

Cdopmynupyiite HEOOXOIUMbIE W JOCTATOYHBIE YCJOBHS BBIYKJIOCTH BHU3 (BBepX) rpaduka
byHKINHN, CBA3aHHBIE CO BTOPO#l MPOU3BOTHO.

[Tongrue Touku mepernda W MPaBUIO UX OTHICKAHUS.

Omnuriure mpasmio guddepenmpopanust obpatubix GpyHaknuii. [[puBeguTe npuMepsl IpUMEHEHWS
3TOTO MPABUJIA.

[TokazkuTe HA ABYX-TPEX MpHUMepax Kak MOJyUYeHbl IIPOU3BO/HBIE U3 OCHOBHOW TaOJINIIHI.

O0bsicauTe mapaMerpudeckuii criocod 3amanus gpyuknuit. Onurnmure npasmio auddepernupoba-
HUY TApPaAMETPUYECKH 3aJaHHBIX (DYHKITUA.

[TosicanTe HesiBHBIN cocob 3amannsg yakmui f: X € R - Y ¢ R. [Ipapuno ux auddeperiumpo-
BaHUS.

[Tosicuure HestBHBII crioco0 3amanus pyukimit f: X € Ry - Y € R. [IpaBuio oTbicKaHUsT TaCTHBIX
NPOU3BOIHBIX (DYHKINH, 38 JAHHBIX HEABHO.

SanumuTe ypaBHeHNe KACATEIbHON K KPUBOH MPU PA3JIMIHBIX CIIOCODAX €€ 33 aHus.
YpaBHeHne KacaTeJbHON IIJIOCKOCTH U HOPMAJIM K MOBEPXHOCTH.

Onpegesenne nepoodbpasnoil. Jlokazxkure, 4To J100bIE j1Be IePBOOOPA3HBIE OMHOM 1 TOH »Ke (PyHK-
U OTJINYal0TCAd Ha KOHCTAaHTY.

[Tonsrue neonpeenénnoro nurerpasa. CBoiicTBa HEOLDEJIEJIEHHOIO HHTEIDAJIA.

OyHKINKE KAKOro KJIacca MMeT mepBoobpasmbie? UTo o3Ha4UaoT caoBa '"Hebepyrmuiics mHTe-
rpaJ"?

Tabauna waTerpaaoB. Kak yoeauThes B CIpaBeIInBOCTH (DOPMYJT TaOJIHITHI?
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92.

93.
94.

95.

96.

97.
98.

99.

100.

101.

102.

103.
104.
105.
106.

107.

108.
109.
110.

[Ipocreiitine MeTOIHI UHTETPUPOBAHUS: HEIIOCPE/ICTBEHHOE MWHTEIPUPOBAHUE, METO/I MO/ IBEICHUS
o 3HaK guddepennnasia. [Ipupeaure npumepsl.

Dopmy/ia HHTEIPUPOBAHUS 110 4acTsiM. B Kakux ciydasx eé npumensiior? [IpuBeure npumMepsi.
Orbickanue naTerpasos tuna [ cosax cos Sz dx, [ cosaxsinfzdz, [ sinaxsin Sz dz.

Kakag ¢dpyHKINS Ha3bIBaeTcs ApoOHOI pamuonanbHoi? JlaiiTe onpeiesienre NpaBUIbHON U Helpa-
BIJILHOI pAIHOHAIBLHBIX IpO0Eii.

Kakne parmoHaJbHBIE IPOOW HA3BIBAIOTCS dJIeMEHTAPHBIMEU! MeToabl HHTerpHpOBAHUS JJIEMEH-
TapHBIX JIPOOEIi.

Kak mpeacTtaBuTh paruoHaJIbHYIO IpoOb B BHIE CYMMBI 3JI€MEHTAPHBIX !

[IpaBuia maTErpHpOBaHus BhIpazkeHnit [ sin™ x cos™ x dz, m u n nenste, m > 0, n > 0. MaTerpass
tuna [ R(sinz,cosz)dr.

Nurerpanst tuna [ R(z, Yz, %/x,..., /x)dx, r; — neable MOJ0KUTETbHBIE YAcaa. THTerpasb

THIA
ar +b p1/q1 ar +b p2/q2 ar +b Pn/qn
S () (Y
cr+d cr+d cxr +d

Nnrerpassr, cogepxamme Va2 — 22, Va2 + a2, Va2 — a2

Kak nHalineHbl nHTErpasbl JOIOJTHATEILHON TaOIHIIIbL:

1. [ e dz; 2. [ cos(ax)dx; 3. [sin(ax) dx;

dx dx
7. [ctgadr; 8. f dr_. 9./ du

sing’ cosx’

d
10. /rxcﬂ; 11. [Inzdz; 12. [arctgadr.

[TorsiTHe onpeneéHHOrO HHTETrpaJia. [locTpoeHne HHTErpaIbHON CYMMBI. ['eOMeTpHYecKnit CMBICT
OTIPEJIEJIEHHOTO WHTETPaa.

Kakne ¢pyaknun narerpupyemsr mo Pumany?
CrolicTBa OMpeieIEHHOTO HHTETPAJa, BIDaYKeHHbIE DABEHCTBAMM.
CaoiicTBa ONpe e/ IEHHOTO HHTETIPAJIA, BHIPAYKEHHDIE HEPABEHCTBAMHE.

Teopembl 0 cpeiHeM (CBOFCTBA ONMpPeIeJEHHOTO HHTEIPAJIA).
xX
urerpan ¢ nepeMeHHbM BepxauM npejenom. Cpoitcrsa dynkuuu I(z) = [ f(t)dt.
a

[TousiTHe MHTErpaJia, 3aBHCAIIETO OT MapaMeTpa.
JlokazarenbcTBo hopmysibl Heiorona-Jleiibauna.

PopMyTa HHTETPUPOBAHUS TIO YACTAM JIJIA ONPEIEIEHHOTO HHTETPaIa.
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112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.
124.

125.

126.

127.

128.

129.

130.

131.

SaMeHa MepeMeHHBIX B ONPeIeI6HHOM WHTerpase.

Borancienne miroma/ieit Guryp B JeKapTOBBIX KOOPIMHATAX.

Borancnenne JIMHBI Iy KPUBOM B AEKapTOBBIX KOOPIUHATAX.

[TonsiTre 0OBIKHOBEHHOTO T DepeHITnaIbHOI0 YPABHEHHS IEPBOTO MOPSIKA U €r0 PeIleHus.

[TocranoBka 3amaun Kotmu it obbikHOBeHHOTO AndbdepeHnna hbHOr0 ypaBHEHUs TePBOro T0-
psaka. ['eomerpudeckas uHTeplpeTanud 3aja4du Ko, Ilongarue obiero, 4acTHOro perieHui.

OcuoBHbie THIIB TudHepeHInaIbHBIX YPABHEHUI TTePBOTO MOPSIIKA U aJITOPUTMBI UX PEITeHui.

Jludpdepennmaabubie ypasuenus nopsaka n. Onpegenenne. Obmiee n gactaoe pernerns. [locra-
HOBKa 3aja4n Ko g qudpdepeHnuaaibHOro ypaBHEHUS N-0r0 MOPSIKA.

ypaBHeHI/IH BbICHIUX IIOPAJKOB, JOIIYyCKalOIIUe IMOHUZKEHNE IOPAAKa U aJITOPUTMbL UX pe]lleHI/Ifl.

Jluneitnoe oxnopoanoe aucddeperiuaibioe ypapuenue nopsiaka n. Oommit Bug. @.c.p. CTpyk-
Typa 0DIIero pereHus.

Jluneitnoe HeomHopomHoe auddepeHInaIbioe ypaBHenue nopsaka n. Oomuit Bug. CTpyKTypa
OOIIEro perreHns.

Orpickanue PpyHIAMEHTAJIHHOM CHCTEMBI U O0INEro penieHns JUHEHHOro 01HOPpOoAHOTO Tuddepen-
[IHAJHHOIO YPABHEHHS MOPSIIKA 7 C MOCTOSHHBIMU KO3 UIeHTaAMH.

[Toxbop YacTHBIX perieHuil JTUHEHHOTO HEOIHOPOIHOIO YPaBHEHHUs € IIPABOM YaCTbIO CIENHAIb-
HOT'O BHJIA.

[Lnan pemenus JIHY ¢ nocrosunbiMu KodddunuenTaMu 1 MpaBoil 9acThbio CIENUAILHOTO BH/IA.
Ompe/iesienne HeCOOCTBEHHBIX HHTEIPATIOB [IEPBOTO POJa Ha MPOMEXKYTKaX [a,+00), (—o0,b].

OtupejiesieHre HECOOCTBEHHOIO MHTEIPAJIa MEPBOTO POJa HA IPOMEKYTKe (—00,+00), ero C¢Xoiu-
MOCTb.
o0
dx

Uccnenosanue nnrerpana | —.
x

a

Onurure MUWIMHAPUIECKYIO CUCTEMY KoopauHat. KoopauHaTHbIe MOBEPXHOCTH IIHIMHIPUICCKOM
CHACTEMBI KOOD/IMHAT.

Banummure (moaydure) GOPMYIIBI, BHIPAKAIOIINE JEKAPTOBBI KOOPAMHATHI TOUKH Yepe3 IIUIUH-
JpAYeCcKUe.

Onumute cepuIecKyo cucTeMy KoopAauHaT. KoopauHaTHBIE MOBEPXHOCTU chepHIecKOil cucTe-
MBI KOODJIMHAT.

Banummure (moayuure) bOPMYJIbI, BRIPAZKAOIINE TEKAPTOBBI KOOPJAUHATH TOYKH Uepe3 cepuye-
CKHeE.

JlafiTe ompesenenne ypaBHEHUS TTOBEPXHOCTH OTHOCHUTENBHO JIEKAPTOBON CHCTEMBI KOOPIWHAT.
Kakune moBepXHOCTH M3yUeHBI B JaHHOM Kypce?
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132

133
134

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

Haiire onpenesenue cdepbl. 3anumnmre ypasHerue chepbl ¢ neHTpom B Touke My(xo, Yo, 20) pa-
nnyca R.

Metos ceuennii. Kak ero npuMeHsifoT Jijist uccieoBanns nosepxuocreii?! [lokazars Ha npumepe.

Oxapakrepu3syiite HOBEPXHOCTH, 3aJaBaemble ypasHenusamu suga F(x,y) = 0, F(z,z) = 0,
F(y,z) =0.

1II cemecTp
[Tousitue unrerpasia no durype. Ilocrpoenue uHTErpaIbHON CYMMBI.
CpoiicTBa HHTErpaJa 1o purype.
Boraucienne KpuBoJMHEHHBIX HHTEIPAJIOB IIEPBOTO PO/ia.
OpuentupoBaHHbie KpuBble. Branc/ienne KPUBOJIMHEHHBIX HHTEIPAJIOB BTOPOTO POJIA.
[TonsiTue BekTopHOro 10JIs1. Pabora BEKTOPHOIO 110J14.
HupKyasanusg BeKTOPHOTO 1oJisd. POTOp BEKTOPHOIO MOJIS.
VcjI0BHS HE3aBUCUMOCTH KPUBOJIUHEHHBIX HHTEI'PAJIOB OT IIyTH WHTEI'PUPOBAHUSI.
[Torennuasbubie moasg. OTHICKAHTE TOTEHITUAJIA, TTOJIS.

Kak crpourcs unrerpasibias cymma Pumana or dyukuun f(2)7 daiite oupeje/ienue unrerpaJsia
Pumana ot dyuxinuu f(z2).

[Tonyuure BRIYUCIATEIbHBIE (DOPMYIIbI s f f(2)dz. Obmuit cayqait.
L
Teopema Ko a5 ogHOCBA3HOM obsacTh. HesaBucuMocTh HHTEIpaia aHAJIUTHIECKOH (hyHKIIUN
OT IIYTH WHTETPUPOBAHUSI.
CymecTBoBanue nepBooOpasHoii g anaauTudeckoit pyuknuu. Popmysta Heiorona-/leitbnura.

[eomeTpudeckuit cMBICT ABOHHOTO MHTErpaJia. Buruncenue JBOWHOrO WHTErpaJja B JEKaPTOBBIX
KOOPJUHATAX.

JIBoitnoit mHTErpas B MOJAPHBIX KoopauHarax. [lepexos u3 JekapToBOil cuCTEMbl KOOD/IMHAT B
TMOJAPHYIO.

B kakunx ciaydasx ABOHON MHTErpaJ BRIPAYKALTCSA Yepe3 MOBTOPHBI ¢ MOCTOSTHHBIMU MTPE/IETAMHE
UHTErPUPOBAHUA |

[eomeTpuyecKknit CMbIC/ TPOWHOrO MHTErpaJa. [ poitHOi HHTErpaJ B JICKAPTOBBIX KOOPANHATAX.

TpoiiHoit wHTerpaJ B HUJINHApHYECKol cucTeMe KoopaumHar. [lepexon M3 AeKapTOBOU CUCTEMBI
KOOpAWHAT B HUJIHUHAPHUICCKYIO.

Tpoitroit naTerpas B cepudeckoii cucreMe KoopauHat. Ilepexon u3 1eKapToBoil CHCTEMBI KOOP-
JIMHAT B C(DEPUYUECKYIO.

B kakux cydasx TpOWHOR HHTerpaJj BhIParXKaeTcs depe3 MOBTOPHBIA ¢ MOCTOSHHBIMU IIPEIEIAMH
MHTEerPUPOBAHUS !
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20.
21.
22.
23.
24.

25.

26.

27.

28.
29.
30.
31.

32.

33.

34.
35.
36.

37.
38.

39.
40.

41.
42.
43.

CDOpMyJIa JAJId BBIMUCJIEHUA TJIOITa AU IMTOBEPXHOCTH.

Boraucsmuresbabie (hOpMYJIbI JIJIsi TOBEPXHOCTHOTO HHTEIPaJsa MepBOTro Pojia.
Boeraucurenbabie (hOPMYIIBI 1JTsT TOBEPXHOCTHOTO WHTErPAIa BTOPOTO POJIA.
HOTOK BEKTOPHOT'O IIOJIA Yepe3 IMOBEPXHOCTD. ,ZLI/IBepFeH]_[I/IH BEKTOPHOT'O IIOJIA.
Nurerpanasubie popmysaer: ['puna, Crokca, Ocrporpaackoro-Taycca.

JlaiiTe onpejiesieHre 9uCJI0BOro psjaa. CXOIUMOCTD U CYMMa YHUCJIOBOrO psia. [londarue yacTudanoi
CYMMBI W OCTATKa YHUCJIOBOTO PAJA.

CdopmymupyiiTe HEOOXOANMOE YCIAOBHE CXOIUMOCTH YHCJIOBOrO psaa. Kak ero mpuMeHsOT mpH
peIeHnn KOHKPETHBIX 33,1247

JlaiiTe omnpejiesienue yCJa0BHOM 1 aOCOTIOTHON cX0auMOCTH. B 4éM 3aK/1109aeTcss OCHOBHOE OTJIHIHE
YCJIOBHO U aDCOJIIOTHO CXOISIIUXCA PSIIOB?

Drasionnbie psiabl. ChopmyupyiiTe Ipu3HaK CpaBHEHHUS B IPeIeIbHON dhopMe.
Cdopmymupyiite npusnak Jdaaambepa B npeaenbHoii popme.
CdhopmynupyiiTe pajgukaabHblii npusnak Ko B mpejaeabHOl dpopme.

JlaiiTe ompelesieHHe 3HaAKOUYepedyIomerocs psjga u chopmynupyiite Teopemy Jleitbnuma o ero
CXOJAUMOCTH.

[TonsiTre cTeneHHOrO PsAa W €ro 00JACTH CXOAMMOCTH.

Teopema o pazoxkenuu aHajuTudeckoil pynknuu B psaj Teitaopa. [IpakTudeckue crocodbbl pas-
Jnoxkenust pyukiuu B paa Teitnopa.

[Touwnennoe nudbdepeHnupoBanre 1 MHTETPUPOBAHUE (DYHKITMOHATHHOTO PSIA.
Kak npumenstor psiabr Teitsiopa B npub/InzKEHHBIX BBIYHC/ICHUASIX !

Kaxk Ha mpakTuke yCTAaHOBUT aHAIUTHIHOCTH yHKIIH ! ChopMmyanpyiite COOTBETCTBYOIINE CBO-
CTBA U

[Tonsatue psaa Jlopana. Ero crpoenne. Obsracth cxoauMocTs psiia Jlopana.

[TonsiTre Hyas anaauTudeckoi GyHKIUA n ero kparsocru. ChopmymupyiiTe TeopeMy 0 IOBee-
HuW paga Teitopa B OKPECTHOCTH M-KPATHOTO HyAd. Kak mpakTudeckn HaWTH KPATHOCTD HyJIs1?

JaiiTe onpejesenre 0cobOi TOUYKH aHAJUTUYECKOH (DYHKIINKM U IPUBEIUTE UX KJIACCHMUKAIHIO.

XapaKTepUCTHKa KOHEIHOH 0c000i TOUKH ¢ TOMOIILIO PA3JIO;KEeHNS B psijia JlopaHa B OKpeCcTHOCTH
9TON TOYKH.

Jlats onpegesnenne Boiaera. CBA3b BeIUETA C PA3JI0KEHUEM B psi JIopaHa.
CdopmynupyiiTe TeopeMy O CBA3U MKy HYJIAMH U HOJIOCAMH.

Banumure HOpMyITy BBIUUCIEHUsST BBIYeTa OTHOCHTEIBHO TPOCTOTO ToJtoca (e dhopmylisl). 3a-
UIIATe (DOPMYJIY BBIUYUCICHUS BBIYETa OTHOCUTEILHO M-KPATHOTO MOJIOCA.
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0.
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54.
59.
96.
o7.
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60.
61.
62.
63.
64.
65.
66.
67.

CdopmyaupyiiTe OCHOBHYIO TEOPEMY O BblUeTax.

Kak npuMeHSIOT BBIYETHI JIJIT BBIYUCAEHUS] HHTEIPAJIOB 10 3aMKHYTOMY KOHTYPY?
Brrunciienne HecOOCTBEHHBIX HHTEIPAJIOB € MIOMOIIBIO BHIUETOB.

Kak maxomar "obpaTHoe mpeobpa3oanue Jlamnaca" ¢ moMornpo BeIIeToB?

Pemenne smneiinbix auddepeHuaibubIX ypaBHEeHH ¢ MOCTOSHHBIME KO3 duImenramu onepa-
TOPHBIM METOJIOM.

Kaxkue Bor 3naeTe criocobbl OThICKaHUS OpUTHHAJA 110 ero n3obpazkenuio? [losicanTe, Kak npume-
HATH TaOJUILy OPUTHHAIOB M n300parkeHuilt u cBoiicTBa npeodpa3zoBanus Jlammaca.

Onumure obmmit Bug psijga Pypbe M0 OCHOBHON TPUTOHOMETPUYECKON CHCTEME.
Banumure (GopMyJIy I OThICKaHuA KOIMDMUIUEHTOB TPUTOHOMETPUUIECKOTO psijia Pypbe.

Cdopmynupyiite Teopemy Jupuxiie o mpegacTaBUMOCTH (DYHKIUH TPUTOHOMETPUIECKUM PSIIOM
Qyproe.

Bun koadpdunmentoB Tpuronomerpudeckoro pgaiaa @ypbe jijid 96THBIX U HEIETHBIX (DYHKIIHIA.
Banummure By psijga Pypbe 10 rapMOHUIECKUM KOJTEOAHUSIM.

[TonsiTre 06 aMILTUTYIHOM, (Pa30BOM CIIEKTPAX MEPHOIUICCKON (DYHKITUN.

Vkazxkure cucreMmy MyHKIUN Ui 3anucyu paga Pypbe B KOMILIEKCHOM dhopwme.

Sanummure psig Pypre B kKomiiekcuoit popme. Kak Beipazkatorcs: ero ko3 dunuents?

CrekTpaJbHBII aHAIU3 TePUOANIEeCcKOi (DYHKIUU ¢ MTOMOIILI0 psijga Pypbe B KOMILIEKCHOH (hop-
Me.

[IpuBeauTe mpuMepbl KJjaaccoB (DYHKIUNE 006pa3yonuX JHHEHHOE TPOCTPAHCTRO.

JaiiTe onpejesienre MoHATHs Oa3uca i OECKOHEYHOMEPHOIrO JIMTHEHHOrO MPOCTPAHCTBA.

JlaiiTe onpejesieHre MOHATHS CKAJSPHOTO TPOU3BEJACHU JIBYX (DYyHKITHI.

JaiiTe onpemesenre HOPMbI (DYHKITUH.

JlaiiTe omnpejesieHre OPTOrOHAIBLHOW CUCTEMBI (DYHKITHIA.

[IpuBeuTe MpUMeEpbl OPTOTOHAIBHBIX CUCTEM (DYHKIIHIA.

SamunuTe OCHOBHYIO TPUTOHOMETPHUECKYIO cucTeMy (DYHKIINA. YKaKUTe HOPMY ITUX (DYHKITHIA.
Kak naiitn koddpdunuents! pgia Pypbe 1Mo TPOU3BOJILHOMN cucTeMe hYHKITUT?

YUro Ha3BIBAETCSA CPEJHEKBAAPATHIHBIM OTKIoHeHueM (yukuuu f(x) or dbyuxiuu g(x)? B uém
3aKJI0YAETCH IKCTPEMAJIbHOE CBOHCTBO MHOTOUIeHOB Dypbhe?
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4 MeTtoanyeckue MaTepPUAJIbI

Jlns obecriedenus nporiecca 00y4YeHHsT U pellieHus 3a/1a49 00ydeHus UCIOJAb3YIOTC CJIe/IyIoIue Ma-
TePUAJIBI:
MEeTOMIeCKUe MATEPHUAIIBI, OIPEIEJISIOIINE IPOIE/IY DBl OIICHUBAHMS 3HAHUIT, YMeHUIi, HABBIKOB U (HJTH)
OIIBITA JESTEJbHOCTH, XapaKTepU3YIOMINX STAIbl (POPMUPOBAHHS KOMIIETEHIIHI, B COCTaBe COIVIACHO
nyHKTY 12 paboueil mporpaMmbi:

OcHoBHasg JuTEpaTypa

1. Marasuraukosa A.JI1., Marasuaaukos JI.11. Jluneitnas anredpa. AHaIuTHIeCKAs TeOMETPU: yIe0-
roe nocobue. — Tomek: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications /2244

2. Marazunnukos JI.U., Beicimasg maremaruka [1I. @ynknuu KOMILUIEKCHOIO nepeMeHHOro. Psijibl.
Nurerpansabie mpeobpazosanust: yaebuoe mocobue. - Tomck: TVCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications /2258

3. Marasunaukos JI.W., Marazuaaukos A.JI. duddepenriuaapaoe neanciaenne: yaebHoe mocodme. -
Tomck: TYCVYP, 2007. - 191 c. http://edu.tusur.ru/training/publications /2246

4. Enprio A.A. Ensroa T.A. MnTerpanproe ucauncaenune: yaebuoe mocodue. - Tomck: dib-Konrent,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. Enpnos A.A. ExbnoBa T.A. Jluddpepennuaabapie ypaBHeHus: yaeOHoe mocobue. - ToMck: Dub-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications /6062

6. Ilesenen FO.II. Iuckpernas maremaruka: yaebuoe mocobue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll _id=437

JlomostTHUTEIbHAA JIUTEPaTypa

1. Beknemumes /I.B. Kypc anamutudeckoit reomerpun u juHeitHoil anareOpsi: yuebnuk. - CII6.:
Jaub, 2015. - 445 c. http://e.Janbook.com/books/element.php?pll id=58162

2. @uxrenroani ['M. Kypc muddepennuanbaoro 1 uaTerpaaboro ucuauciaenus. B 3-x tr. Tom 1:
yuaeOnuk. - CII6.: Jlanb, 2016. - 608 c. http://e.lanbook.com /books/element.php?pll id=71768

3. @uxrenrosnl] [\M. Kypc muddepenrnuanbaoro u uarerpaabuoro ucuuciaenusd. B 3-x tr. Tom 2:
yaebnnk. - CI16.: Jlann, 2016. - 800 c. http://e.lanbook.com /books/element.php?pll id=71769

4. Ouxtenrounn ['M. Kypc nuddepennnanbaoro u uarerpaabioro ucuuciaenus. B 3-x tr. Tom 2:
yuebnnk. - CII6.: Jlanb, 2009. - 657 c. http://e.lanbook.com /books/element.php?pll id=409

5. Hemumosua B.I1., Monmenos B.I1. /Iluddepennuanipubie ypaBuenus: yuednoe mocobue. - CII6.:
Jlaub, 2008. - 277 ¢. http://e.Janbook.com/books/element.php?pll id=126

6. [lerpymko 11.M. Kypc Boicieit MmaTemaTuku. Teopust GyHKIIUN KOMILIEKCHOM TIepeMeHHOi: yueo-
noe nocobue. CII6.: Jlans, 2010. - 364 c. http://e.lanbook.com/books/element.php?pll id=526

IIpakTnyeckue 3aHATHA HIPOBOALATCHA MO yIEOHBIM IOCOOMAM:

1. Marasunnukos JI.M. Marazunnunkosa A.JI. Beicirag maremaruka . [lpaktukym 1o JjuHeinoi
anrebpe M aHAJTUTHYECKON reomerpun: YueGHoe mocobue. - Tomck: TYCYP, 2007. - 163 c. (97
9k3.) http://edu.tusur.ru/publications,/37
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2. Maraswanukosn JI.I1. Marasuaaukos A.JI. Beicimag maremaruka 1. Tlpaktukym mo anddepen-
IHAJBHOMY HCYHCAeHuIo: Yuednoe nocobue - Tomck: TYVCVP, 2007. - 212 c¢. DK3eMILIIpPOB B
oubsmoreke TYCYPa: 99.

3. EabmoB A.A. Enbnosa T.A. UaTerpanbaoe ncunciaenne: yaedbnoe mocobue. - ToMcek: Db-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063
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