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1. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

1.1. lean 1 3a7a4M JUCHUTITAHBI
Heab ocBOeHUS TUCHMTLINHBI:

HenssMu ocBoeHuss AUCUMIUIUHBL «30paHHBIE BOMPOCHI BBICIICH MaTeMaTUKW» SIBIISAETCS
dbopMupoBaHHE Yy CTYICHTOB OOIIe MaTeMaTHYeCKOW KyIbTyphbl, OBJIAJICHUE WMH OCHOBHBIMU
MaTEMATHYECKUMH TOHITHSIMH W METOJAaMU PEIICHHs] TUIIOBBIX 3aJaHHi, TaK HEOOXOIUMBIMHU
YUUTEII0 MAaTEeMAaTUKH.

3agauu AMCUMIIIMHBI:

1. ®opMupoBaHue Yy CTYAEHTOB OCHOBHBIX IIPEACTABICHUNH O Ppa3BUTUU MATEMATUKH U
MaTeMaTH4eCKOro 0Opa3oBaHus.

2. ®opMHpOBaHUE y CTYICHTOB YMEHHS OIEPUPOBAaTH C aOCTPaKTHHIMH OOBEKTAaMH H OBITH
KOPPEKTHBIMH B YHNOTPEOJEHUH MaTEeMaTHYECKUX IOHATHH M CUMBOJIOB JUIS BBIPAXKCHMS
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOLLICHUH.

3. 3akperuieHus 3HAHUM, YMEHHI U HaBBIKOB, MOJYYEHHBIX B XOJI€ M3YUCHHS JAPYTUX TUCIUIUINH
(MaTemMaTHYECKUN aHAU3, ajaredpa U TEOpUsl YUCEIl, TEOMETPHS).

4. CrniocoOCTBOBaTh  Tpoleccy  NpopECCHOHAIBLHOIO  CaMOOMPEACICHUS W YKPEIUICHUS
po¢eCCUOHAIBHON UICHTU(DUKAITUH.

1.2. [lnanupyembie pe3ybTaThbl 00y4eHUsI

B pesynbraTre OCBOSHHWS JaHHON IUCIUIUIMHBI y OOydaromuxcs (GOpMHPYIOTCS CIEAYIONue
KOMITETEHINH:

[1K-1. CnocoOeH ocBamBaTh W UCIOIB30BATh TEOPETHUECKUE 3HAHUS U TMPAKTHUECKUE YMEHHS U
HaBBIKM B IPEMETHON 00JIaCTH MPH pelIeHUH NPOPEeCCHOHATIBHBIX 3a/1au.

2. MECTO /JIUCUMILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
IHPOI'PAMMBI

JucuuminHa BXOOUT B 4acTb, (POPMHUPYEMYIO YYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOILIEHUH,
brnoka 1 «/{uctumunnel (Moaynnn)» U BIsSETCS 0053aTeNbHON AJI U3YUEHUS.

Jly1s ocBOEHUS JUCHMIUINHBI «/30paHHbIe BOIIPOCHI BBICIIEH MaTEMaTHUKN» CTYIE€HThI UCIIOJIb3YIOT
3HAHUS, YMEHHUS, HaBbIKU, TIOJy4Ye€HHbIE U CHOPMUPOBAHHBIE B X0/1€ U3YUEHUSI TUCHUIUIUH «Anredpay,
«I"eometpusi» u «MaTeMaTHUYECKUN aHATU3Y.

N3yuenne nucuuniaunsl «/136paHHble BOMPOCH! BBICIIEH MaTEMAaTUKI SIBISIETCS €CTECTBEHHBIM U
CYLIECTBEHHBIM JIOTIOJHEHHEM K JaHHBIM AMCUUIUIMHAM. Jlanee, psana pa3fesioB 3TOM AMCHUILIMHBI
coJiepKaT MaTepualbl, KOTOPhIE OKAa3bIBAIOTCSI YMECTHBIMU U BEChMa MOJIE3HBIMU MPH U3yYEHUH TaKHX
npenMeroB, Kak «Teopus rpadoB» u «Teopus (yHKUMN OEHCTBUTENBHOTO U KOMIUIEKCHOTO
nepeMeHHoro». HakoHen, mojydeHHble B pe3yjbTaTe€ OCBOCHHs JTaHHOM JIHMCLUMIUIMHBI 3HAHHUA WU

METOJAbBI MOXXHO HCIIOJIB30BaTh B HaHBHeﬁmeM B HG}I&FOFI/I‘IGCKOﬁ JCATCIIBHOCTH.



3. OFBbEM N COAEP KAHUE IUCHUIIJIMHBI

3.1. O0beM aAUCIUIIINHBI

IToxa3zaTenap 00beMa TUCHUIIINHEI Kos-Bo yacos
O0BeM QUCHUIUIMHEI B 3a4E€THBIX €IUHALAX 10
OO0BEM NUCIUILIMHBI B 4acax 360(34)1
KonTaktHas pabdora: 34,7
Jlexuyu 16(16)°
[TpakTH4yecKue 3aHATHS 16(16)°
KoHTaKkTHBIC 4achl HA IPOMEKYTOUHYIO aTTECTAIHIO: 2,7
3aueT 0,4
[Tpendk3amMeHaMOHHAs KOHCYIbTALUs 2(2)"
DK3aMeH 0,3
CamocrosTenbHas padoTa 300
KonTpo:s 25,3

CDopMa HpOMe)KYTOHHOﬁ aTTcCTalluu.

3auer (6, 7 cemectp), ok3ameH (8 cemecTp) Ha 3a0UHOM GopMe 0OyUCHHUSI.

3.2. Conep:xaHue TUCUMILTUHBI

3aounast popma 00yueHus

KoJa-Bo yacoB
HaumenoBanue pa3jiesioB (TeM) ®
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! Peanmuzyercs B popmare 31eKTpOHHOTO 00yUeHUS ¢ MPUMEHEHNEM JUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT U
2 Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHUs C TPUMEHEHUEM TUCTAHITMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI
s Peanmuzyercs B popmare IeKTPOHHOTO 00yUEHHUS C MPUMEHEHNEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT Hid
4 Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHUs C IPUMEHEHNEM TUCTAHITMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI
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Tema 1. KpuBoJsiuHeliHbIe HHTErPAJIbI.

CrnpsimisieMocTs M 1nuHa 1yru KpuBoil. KpuBonuHelinble nuterpanst 1-ro poga u
2-T0 poja: onpeeieHue, TEOpeMbl O CyIIeCTBOBAHNWH, OCHOBHBIE CBOMCTBA,
MeTOo/1bl BbrurclieHus. CB3b KPUBOJIUHEHHBIX HHTErPaNioB 1-ro u 2-T0 poja.
®opmyina Octporpaackoro — ['puna.

Tema 2. [loBepXHOCTHbIE HHTEIPAJIbI.

[Tnomane noBepxHocTu B npocTpancTse. [loBepxHOCTHBIE HHTErpalibI 1-ro poaa
U 2-TO poja: onpeeieHre, TeopemMa o CylieCTBOBaHUH, OCHOBHbIE CBOWCTBA,
MeToabl Bhrurciienus. [lnomanb moBepxHoCcTH BpaieHus. TeaecHsblit yroia. CBs3b
MOBEPXHOCTHBIX MHTErpaioB 1-ro u 2-ro pona. ®opmyna OcTporpaackoro —
l"aycca, popmyna Crokca. He3aBuCHMOCTH KPHBOJWHEHHOTO HHTETpasia 2-T10
poJia OT myTu uHTerpupoBanus. [loTeHIMaIbHOE BEKTOPHOE MOJIE.

26

27

Tema 3. KpuBu3Ha u KpyuyeHue KPUBBIX.

Kpusas B mpocTpaHCcTBe, KacaTelbHbIN BEKTOP U HATypalbHbIN napamerp. LleHTp
U paanyc KpuBU3HBI KpuBoi. Kpyuenue, popmyinsl @pene. [ maBHbIE KPUBU3HEI
IIOBEPXHOCTH. ['ayccoBa KpuBU3HA, CpeHAsA KpUBU3HA. BTOpas KkBagparnyHas
¢dbopma MOBEepXHOCTH.

28

Hroro B cemectpe 6

Tema 4. UcToprueckuii 0030p 000CHOBaHUSA reOMeTPUH. DJIeMEHThI
reomerpuu JlobaueBckoro.

I'eomeTrpus no EBknnpaa. «Hauana» EBknuna. Kputuka cucrtemosl EBknuaa. [1sTorit
nocrynar Esknuna. H.U. Jlo6aueBckuii u ero reomerpusi. Cucrema akcCuom
['uns6epra. O030p cneactBuii u3 akcuoM rpymi I-11; I-V. Akcuoma
Jlo6aueBckoro. [lapamnensusie npsimeie 1o JlobadeBckoMy. TpeyroabHUKH U
YETBIPEXYTOJIbHUKH Ha IUI0CKOCTH JIobaueBckoro. B3anMuoe pacrnosnoxxeHnue
JBYX NPSIMBIX Ha TiockocTH JIobaueBckoro. OKpyKHOCTh, SKBUAUCTAHTA U
OPUIUKIL.

Tema 5. O60cHOBaHUEe eBKJINA0BON reOMETPHH.

[TonsiTHEe 0 MaTeMaTHYeCKON CTpyKType. HempoTuBOpeYnBOCTh, HE3aBUCUMOCTD U
MIOJTHOTA CUCTEMBI aKCHOM. J[0Ka3aTeIbCTBO JJOTMYECKON HEPOTHBOPEYNBOCTH
reomerpun Jlo6aueBckoro. Cucrema akcuoM I'mnbbepra. Cucrema akcuom Beitns
TPEXMEPHOTO EBKJIMIOBA TpocTpancTBa. JIyd, yrou, otpe3ok. PaBeHCcTBO
OTpe3KOB U yriioB. [linHa oTpe3ka. AkcuomaTuka A.B. TToropenosa mkonbHOTo
Kypca reomerpuu. O6 akCHoMax MIKOJILHOTO Kypca Fr€OMETPUH.

111

112

Tema 6. JIuneiinbie npocrpancrsa. [loxnpocrpancraa.

Omnpenenenre U CBOKWCTBA JIMHEWHOTO MPOCTPaHCTBA. Apu(MEeTHIECKOE N-MEPHOE
JUHENWHOE MPOCTPaHCTBO. basuc n koopAnHATHI BeKTOpa B Oasuce.
[IpeoOpaszoBanue koopauHar. Marpuna nepexona. OnpenesneHue
noanpocrpancTsa. Kpurepnii noanpocrpanctsa. [loanpoctpancTBo pereHnii
OJTHOPOJIHOM CUCTEMBI JIMHEWHBIX ypaBHEHUN. DyH/TaMEHTAIIbHAS CUCTEMA
pELICHUI OJTHOPOJHOM CUCTEMBI TMHENHBIX ypaBHEHUN. JInHEHOE

213

214

> Peanmsyercs B popmare 3MeKTPOHHOTO 00yUYCHHS C MPUMEHEHHEM JAUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH
6 Peanusyercs B popmare 3EKTPOHHOTO 00YyUYCHHS ¢ MPUMEHEHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA
! Peanmsyercs B popmare 3MeKTPOHHOTO 00yUYCHHS C MPUMEHEHHEM JAUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH
8 Peanmsyercs B popmare 3MeKTPOHHOTO 00yUYCHHS C MPUMEHEHHEM JAUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI
9 Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHUs C IPUMEHEHUEM TUCTAHITMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI

1% Peanmsyercs B hopmare IEKTPOHHOTO 0OYUCHHS C IPUMEHEHHEM IHCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOTOTHil
! Peanmsyercs B hopMare IEKTPOHHOTO 0OYUCHHS C IPUMEHEHHEM JUCTAHIIHOHHBIX 00PAa30BATE/bHBIX TEXHOMOTHiA
12 peanmsyercs B hopMare IEKTPOHHOTO 0OYUCHHS C IPUMEHEHHEM IHCTAHIMOHHBIX 00Pa30BaTENbHBIX TeXHOTOTHil
3 Peanmsyercs B hopmare 71eKTPOHHOTO 06YUCHHS C IPUMEHEHHEM IHCTAHIMOHHBIX 00Pa30BaTENbHBIX TeXHOTOTHil
Y Peanmsyercs B hopMare 7IEKTPOHHOTO 06YUCHHS C IPUMEHEHHEM IHCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHil
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MHOTO00Opasue.

Tema 7. U3oMop¢u3M JIMHEHHBIX NPOCTPaHCTB. JInHeliHbIe onepaTopbl. 2 21
[TonsiTue u cBolicTBa M30MOpGHU3Ma JIMHEHHBIX MPOCTPAHCTB. TeopeMbl 00
n3oMopdu3Me TMHEHHBIX TpocTpaHcTB. OnpeneseHne, CBOICTBa, MPUMEPHI
JUHEHHBIX onepaTopoB. Teopema o 3a1aHuu JTMHEWHOTO onepaTopa. Marpuiia
JUHEWHOTOo orneparopa B 6a3uce. CBsi3b MaTpPUIl B pa3IMuHbIX 0a3ucax. JlerdcTBus
HaJl TMHEHHBIMU OIlepaTopamMu.

HToro B cemectpe 7 6 6
Cemectp 8
Tema 8. O0paTHble oneparopsbl. 2%

[TonsiTe 0OpaTUMOCTH JIMHEHHOTO omneparopa. Sapo u o6pa3 TMHEHHOTO
oreparopa, paHr u 1e(eKT.

Tema 9. CoOcTBeHHBbIE BEKTOPHI M COOCTBEHHbIE 3HAYEHHSI JIMHEIHHOTO 2'° 17
omeparopa.

[TonsiTe cOOCTBEHHOTO BEKTOPa M COOCTBEHHOIO 3HAUYEHUS JTMHEHHOTO
oreparopa. XapakTepuCTHUECKOE YpaBHEHHE JMHEHHOIO olieparopa, ero
WHBapUAHTHOCTH. Kpurtepuii cyiecTBOBaHUS Y JIMHEHHOTO OMepaTopa MaTPHIIbI
JUaroHaJIbHOro Bujaa. JInHeHbIe Oreparopsl € NPOCTHIM CIICKTPOM.

Tema 10. OpToronajibHbie CHCTEMbI BEKTOPOB. 2% 17
OmnpeneneHne OpTOroHaIbHOW CUCTEMBI BEKTOPOB. CBSI3h OPTOTOHATLHOCTH C
JMHEHHON 3aBUCUMOCTBIO U HE3aBUCUMOCTHI0. OpTOroHaIbHbIC U
opToHOpMHpOBaHHBIE Oa3uckl. [Iponecc oproronanu3anuu 6asuca.
OpToroHanbHOE TONOJHEHHUE K MOAMPOCTPAHCTRY.

22
Tema 11. MeTpuyeckue 3aJ1a4i B €BKJIH/I0BOM MPOCTPAHCTBE. 2
PaccrosiHEE OT TOYKH JI0 JIMHEHHOTO MHOTOOOPAa3Hsl B €BKJIMIOBOM IIPOCTPAHCTBE.
HawumeHbIuid yroin Mex1y BEKTOPOM ¥ JIMHEHHBIM TOAIIPOCTPAHCTBOM.

o Z
Tema 12. JInneiinpie Npeodpa3oBaHusl eBKJINIOBBIX MPOCTPAHCTB. 27
[TonsTHe MUHEHHOTO IpeoOpa3oBaHMsl €BKIUI0BA IPOCTpaHcTBA. OPTOroHaNbHbIE
peoOpazoBaHusl.

Hroro B cemectpe 8 6 6

Hroro 16&[ 6) 16% 6)

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJbHOM
PABOTBI OBYYAIOIIINXCA

' Peamusyercs B (hopMaTe FIEKTPOHHOrO OGYUEHHS ¢ IPUMEHEHHEM TUCTAHIMOHHBIX 00PA30BaTEIbHBIX TEXHOIOTHIA
1® Peamusyercs B (hopMaTe SIEKTPOHHOr0 OGYUCHHS C IPUMEHEHHEM TUCTAHIHOHHBIX 0OPa30BATEIbHBIX TEXHOIOTHil
" Peanmusyercs B (hopMaTe FIEKTPOHHOrO OGYUEHHS ¢ IPUMEHEHHEM TUCTAHIMOHHBIX 00PA30BaTEIbHBIX TEXHOIOTHIA
'8 Peamusyercs B (hopMaTe FIEKTPOHHOrO 0GYUEHHS C IPUMEHEHHEM TUCTAHIMOHHBIX 00PA30BaTEIbHBIX TEXHOIOTHIA
19 Peamusyercs B (hopMaTe SIEKTPOHHOr0 0GYUCHHS C MPUMEHEHHEM TUCTAHIMOHHBIX 00PAa30BaTEIbHBIX TEXHOIOTHIA
20 Peammsyercs B popmare 37eKTPOHHOTO 00ydeHHS ¢ IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA
2 Peammsyercs B popmare 37eKTPOHHOTO 00yUeHHS ¢ IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH
2 Peanuzyercs B popmare 3JeKTPOHHOTO O0yUIESHHUS C MPHIMEHEHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI
2 Peanuzyercs B popmare 3JeKTPOHHOTO O0yUIESHHUS C MPHIMEHEHUEM JAUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI
? Peanmsyercst B hopMaTe 3EKTPOHHOTO OOYUEHHs ¢ IPUMEHEHHEM JUCTAHIIHOHHBIX 00Pa30BATe/bHBIX TEXHONOTHIA
> Peannzyercs B popmare 3J€KTPOHHOTO O0yUIESHHUS C MPIMEHEHHEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI

7




Tembl HN3y4aemblie BONPOCHI Koa- | ®opm | Meton | @opm
ISt BO bl HYeCK bl
€aMocCTo 4acoB | caMoCT oe oT4yer
ATEJbHO osiTesIb | obecne | HOCTH

ro HOH YeHHue
H3y4YeHH pador
| bl
Ceme
cTp 6
Tema 1. CropsamMisieMocCTh U JJIMHA AYTH 18 | Usyuen | Pexom | [loma
Kpusomu | kpusoii. KpusosmHelinbie ue eHaye | LIHEe
HEHHbIE MHTErpaiisl 1-ro pona u 2-ro poja: HAy4HO | Mast 3a/laHu
UHTErpas | ONpEeJesIEHNuE, TEOPEMBI O - Hay4H | €.
BI. CyILLECTBOBaHUH, OCHOBHBIE METOIH | O- YcTHbI
CBOMCTBA, METOIbI BEIYUCIICHUS. YyecKod | MeTon | #
CBs13b KpUBOJIMHENHBIX UHTETPAJIOB JUTEepa | MYECKa | Ompoc.
1-ro u 2-ro pona. ®opmyna TypbI A Kontp
Octporpazackoro — I'puna. JUTEpa | OJIbHAs
Typa, | pabota
CeTh
WNuTep
HET
Tema 2. [Tnomanp NOBEpXHOCTHU B 20 | Usyuen | Pexom | loma
IToBepxH | mpoctpanctse. [ToBepxHOCTHBIE ue €Haye | IIHee
OCTHbIE UHTErpaiibl 1-ro posa u 2-ro poja: Hay4HO | Mast 3a/1aHU
UHTErpall | ONpENeIIEHNE, TEOPEMA O - Hay4yH | €.
BI. CYILECTBOBaHUH, OCHOBHbIE METOJH | O- YcTHb
CBOICTBA, METO/IbI BBIYMCIICHUS. 4ecKOW | Meron | i
[Tnomanp NOBEPXHOCTU BpALLEHUS. auTepa | M4ecka | ompoc.
TenecHslit yrosn. Ces3b TYpBI b KonTp
MOBEPXHOCTHBIX UHTETPAJIOB 1-TO U JUTepa | oJibHas
2-ro pona. Popmyna Typa, | pabota
Octporpazackoro — I'aycca, CeThb
¢dopmyna Crokca. HezaBucumocTsb WuTep
KPUBOJIMHEHHOTO MHTErpajia 2-ro HET
poJia OT IIyTH UHTETPUPOBAHUSL.
IToTreHmanpHOE BEKTOPHOE MOJIE.
Tema 3. Kpusas B npocTpaHCTBeE, 18 | Uzyuen | Pexom | Jloma
KpuBusH | KacatenbHbIl BEKTOp U ue eHJye | LIHee
au HaTypaJIbHbIN napameTp. LienTp u HAy4HO | Mast 3aJlaHu
Kpy4Y€HUe | pajinyc KpUBHU3HBI KPUBOM. - Hay4H | €.
kpuBblX. | Kpydenue, popmyinsr @pene. METOIH | O- YcTHbI
I'1taBHBIE KPUBU3HBI IOBEPXHOCTH. YeCKOM | MeTon | U
["ayccoBa kpuBH3Ha, CPENHSAS JUTEepa | MYEcKa | Ompoc.
KpuBH3HA. Bropas kBanpaTuyHas TYpBI 1 Kontp
(dbopma MOBEpXHOCTH. JUTEpa | OJIbHAs
Typa, | pabota
CeTh
WHuTep
HET
Hroro B cemecTpe 6 | 56




CemMme

crp /
Tewma 4. I'eomeTrpus no EBknunaa. «Havamnay 30 N3yuen | Pexom | Jloma
Hcropuu | EBknmpa. Kputuka cucremsl ue eHJye | LIHee
€CKUU EBknupa. [1ateiii moctynat HAay4yHO | Mas 3a1aHU
0030p Esxmuna. H.U. JlobaueBckuii u ero - Hay4YH | e.
ob0ocHoBa | reomeTpus. Crucrema aKkCuOM METOH | O- VYcTHbI
HUSA ['uns6epra. O630p crneAcTBHiA U3 YecKou | meron | U
reomerpu | akcuom rpymi I-11; I-V. Axcnoma JuTepa | M4ecka | ompoc.
. Jlo6auesckoro. [lapannenbHbie TypbI A Kontp
OnemeHnt | npsimble o JIobaueBckoMmy. auTepa | oJibHas
BI TpeyronbHUKH U Typa, | pabota
F€OMETPHU | YETBIPEXYTOJIbHUKU Ha IUIOCKOCTH CeTh
u Jlo6aueBckoro. Bzanmuoe WNutep
JloGaueBc | pacmosokeHue IByX MPSIMBIX Ha HET
KOrO. iockoct JIoGaueBckoro.
OKpy»XHOCTb, SKBUJUCTAHTA U
OPHUIIUKIL.
Tewma 5. IToHsTHE O MATEMATUYECKOU 32 N3yuen | Pexom | Jloma
Ob6ocHoB | cTpykType. HempoTuBopeunBocTs, ue eHaye | IIHee
aHue HE3aBUCUMOCTD U MOJIHOTA Hay4HO | Mast 3a/1aHU
€BKJIUJOB | CUCTEMbI akCUOM. Jl0Ka3aTelbCTBO - Hay4yH | e€.
ot JIOTUYECKOW HEMTPOTUBOPEUNBOCTHU METOH | O- VYcTHbI
reometrpu | reometrpun JlobaueBckoro. YECKOM | MeTox | i
. Cucrema axcuom ['mnb0epra. auTepa | M4ecka | ompoc.
Cucrema axcuom Beitns TypbI A Kontp
TPEXMEPHOIO €BKIUA0BA auTepa | oJibHas
npoctpaHcTsa. Jlyd, yrois, oTpes3ox. Typa, | paboTa
PaBeHCTBO OTPE3KOB U YIJIOB. ceTh
Jnuna otpeska. AkcuomaTtuka A.B. WnTep
IToropenoa HIKOJIBHOTO Kypca HET
reometpun. O6 akcuoMax
HIKOJIBHOTO Kypca F€OMETPHH.
Tema 6. OmnpeserieHre U CBOKCTBA 32 | Uzyuen | Pexom | [loma
JInHEeNHb! | IMHEWHOIO IPOCTPAHCTBA. ue EHIye | LIHEe
e Apudmerndeckoe n-mMepHOE HAay4YHO | Mas 3a7laHu
IIPOCTpaH | JMHEMHOE NPOCTpaHCTBO. basuc n - Hay4yH | €.
CTBa. KOOpJIMHATHI BEKTOpa B Oazuce. METOJH | O- YcTHb
IToanpoc | IIpeoOpa3oBaHne KOOPIUHAT. 4ecKOW | Meron | i
TpaHcTBa. | Marpuua nepexona. Onpezenenue auTepa | M4ecka | ompoc.
noanpocrpancTsa. Kpurepuit TYpbI A Kontp
MOJIMPOCTPAHCTBA. JUTepa | oJibHas
IToampocTpaHCcTBO peleHui Typa, | pabota
OJHOPOJTHOM CUCTEMBI JINHEHHBIX ceThb
ypaBHeHu. OyHIaMEHTalIbHAs WNutep
CHCTEMa PEIIEHUN OJJHOPOIHOM HET
CHCTEMBI JINHENHBIX YPABHEHUN.
Jluneiinoe MmHOTOOOpA3HeE.
Tema 7. [TonsiTue U cBoO¥icTBa U30MOphU3Ma 30 | U3yuen | Pexom | loma
N3omopd | muHEHHBIX POCTPaHCTB. TeopeMbl ne €HJye | IIHEe
U3M 00 n3oMopdu3Me THHEHHBIX Hay4HO | Mast 3a/1aHU
JUHENHB! | npocTpaHcTB. Onpenenenue, - Hay4H | €.




X CBOWCTBA, TPUMEPHI JIMHEHHBIX METOU | O- YcrHb

MPOCTpaH | orneparopos. Teopema o 3aJaHUU YECKOW | MeTox |

CTB. JUHENHOTOo orneparopa. Marpuua auTepa | M4ecka | ompoc.

JluHeWHBl | TMHEWHOTO orepaTopa B Oasmuce. TYpBI a1 Kontp

e CBs13b MaTpull B pa3aIuyHbIX auTepa | oJIbHas

oneparop | 6asucax. JleiicTBus Hax Typa, | pabota

BI. JIMHEWHBIMHU ONEPATOPAMH. ceTh

WuTep
HET
Hroro B cemectpe 7 | 124
Ceme
cTp 8

Tema 8. | [loHATHE 0OPaTUMOCTH JTMHEHHOTO 24 | Usyuen | Pexom | [loma

OOparsbl | omeparopa. Sapo u oopas3 ue eHaye | IIHee

e JIMHENHOTO OIlepaTopa, paHr u Hay4HO | Mast 3a/1aHU

oreparop | AeQeKT. - Hay4H | €.

BI. METOH | O- YcTHbI
YECKOM | MeTon | M
auTepa | M4ecka | ompoc.
TYpBbI 1 Kontp

auTepa | oJibHast
Typa, | pabota
CeTh

WNuTep

HET

Tema 9. [TonsTre cOOCTBEHHOTO BEKTOpA U 24 | Usyuen | Pexom | loma

CobcTBeH | COOCTBEHHOTO 3HAYEHUS JTMHEHHOTO ue eHAye | LIHee

HbIE oreparopa. XapakTepucTHIECKOE HAy4yHO | Mast 3aJlaHu

BEKTOpBl | YpaBHEHHUE JIMHEHHOro oreparopa, - Hay4H | €.

U €ro MHBapuaHTHOCTb. Kpurepuit METOIH | O- VYceTHBI

COOCTBEH | CYIIECTBOBAHUS Yy TUHEHHOTO YECKOW | MeTox | 1

HbIE oreparopa MaTpHULIbI auTepa | M4ecka | ompoc.

3HA4YEHUs | JUArOHAJIBHOrO BHUJA. JInHEiHbIE TypBbI b KonTp

JIMHEHHOT | OnepaTopsl ¢ MPOCTHIM CIIEKTPOM. JUTepa | oJibHas

0 Typa, | pabota

oreparop CeTh

a. Hutep

HET

Tema 10. | Onpenenenne opTOroHaIbHON 24 | Usyuen | Pexom | loma

Optorona | cucteMbl BeKTOpOB. CBS3b ue EHIye | IIHee

JIbHBIE OpPTOTOHAJIBHOCTHU C JINHEHHOU HAy4HO | Mast 3aJlaHu

CUCTEMBI | 3aBUCHUMOCTBIO U HE3aBUCHMOCTBIO. - Hay4H | €.

BEKTOPOB. | OpTOrOHAJIBHBIE U METOIH | O- YcTHbI

OPTOHOPMHUPOBAHHBIE 0A3HCHI. 4ecKol | meton | M
[Iponecc oproronanuzanuu 6asuca. JUTEepa | MYEcKa | Ompoc.
OproronanbHO€ JIOMOJTHEHUE K TYpbI o Kontp
HOJIIPOCTPAHCTBY. JUTEpa | OJIbHAs
Typa, | pabota
CeTh
WHuTep
HET
Tema 11. | PaccrosiHue OT TOYKM 10 JIMHEWMHOTO 24 | Usyuen | Pexom | loma
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Metpuue | MHOTOOOpa3us B €BKJIHI0BOM ue eHJye | LIHee
CKHE npocrpancTse. Haumenpmmi yron HAay4YyHO | Mas 3a7aHu
3a1a4i B | MEXKIY BEKTOPOM U JINHEWHBIM - Hay4H | €.
€BKJIUOB | IOAIPOCTPAHCTBOM. METOJH | O- YcTHbI
oM YyecKod | MeTon | u
IIpocTpaH JUTepa | MYECKa | Ompoc.
CTBE. TYpbI i Kontp
JUTepa | OJibHas
Typa, | pabota
CeTh
Wutep
HET
Tema 12. | [lonsTue nuHEHHOTrO 24
Jluneitnsl | npeoOpa3oBaHUs €BKJINIOBA
e npoctpancTBa. OpTOroHaIbHbIE
npeobpa3 | mpeoOpa3oBaHUsL.
OBaHUs
€BKJIUJI0B
BIX
IIpocTpaH
CTB.
Htoro B cemectpe 8 | 120
Hroro 300

5. ®OHJI OLEHOYHBIX CPEJCTB JJIsl IIPOBEJEHUSA TEKYIIEA W
MMPOMEKYTOYHOM ATTECTALIMM IO JUCIHUATIJIVHE

5.1. [lepedyeHb KOMIETEHUHWH € YKa3aHHeM 3TanoB MX (POpMHPOBaHHUSA B NpoLecce OCBOCHUSA
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Koa u HauMeHOBaHHEe KOMIIETEHI[MH

Jtanbl GopMHUPOBAHUA

IIK-1. CmocobeH ocBaWBaTh M HCIOJB30BaTh TCOPCTUYICCKHUC
S3HAHUA MW MPAKTHYCCKHUEC YMCHHUSA W HABBIKM B HpeI[MeTHOﬁ

obmactu IIpU pCHICHUA HpO(I)eCCI/IOHaJ'IBHBIX 3aaad

1. PaboTa Ha y4eOHBIX 3aHATHUSAX.
2. CamocTodTenbHas padbora.

5.2. Onucanue mokasarejieii u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMIi Ha PA3JIHUYHBIX JTalax ux

(¢hopMupoBaHusi, ONUCAHUE HIKAJ OLlEHHBAHUSA

OuenuBa
YpoBeHnb dran
eMble Onucanue Kpurepun IMIxkana
copmupo- | popmuposa .
KoOMIIeTe nokasareJiei OlleHUBAHUS OLleHUBAHMS
BAHHOCTH HUA
HIUH
[K-1 [Toporoseiii | 1.Pabota Ha | 3HaTh OCHOBHBIE Homaminee [Ixana
y4eOHBIX MIOHSTHS U TEOPEMBI 3aJlaHueE. OLICHUBAHHUS
3aHATHIX. Ywmerts pemath YcTHEIN JIOMAIITHETO
2. W3YYEHHBIE 33/1a4U orpoc. 3ananus. [lkana
Camocrosren KonTponbHas | onieHuBaHUs
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OnenunBa

YpoBeHnb Itan
eMble p Onucanue Kpurepun IIxkana
chopmupo- | popmupona N
KOMIIETe nokasareJieii OlleHHUBaHHUS OlleHUBAHUSA
BaHHOCTH HUSA
HIIMH
bHas padoTa. pabora. YCTHOTI'O OIpoca.
IIxana
OILICHUBAaHUS
KOHTPOJIBHOH
paboTHI.
ITponBunyt | 1. Pabora Ha | 3HaTh: MOHATHUS U Homamnee [Ixana
BIA y4eOHBIX TEOPEMBI C 3aJaHueE. OILICHUBAaHUS
3QHSATUSX. JI0Ka3aTeIbCTBAMM. YceTHbrit JIOMAaIITHET O
2. YMeTsh: pemaTh 3aa4u, | OIpoc. saganud. [lIxana
CamocrosiTen | TBOpUYECKH UCTIONB3Yysd | KOHTposbHAs | OllEHUBAHUS
bHas padoTa. | MMOJYYCHHBIC 3HAHUS. pabora YCTHOTI'O OIpoca.

Bnaners:
TEOPETUYECKUMHU
3HAaHUSMH U
PaKTUYECKUMU
YMEHUSMH, IPUMEHSS
UX B IPEIMETHOU
00JacTH Mpy pelIeHUH
PO eCCUOHAIBHBIX
3aja4.

[Ixana
OLICHUBAHUS
KOHTPOJIBHOM
paboTHI.

IIxana oneHNBaHUSA JOMAIIHEro 3aJaHUA

IToka3zartein

Banasl

Crynent npasmibHO BeIOHUI 0 — 10% momarHero 3anaHus

0

Ctynent npasuibHO BoinonHua 11 — 20% nomarninero 3aganus

CtyneHT npaBmwibHO BITONHMI 21 — 40% nomManiHero 3axaHus

TYJIEHT paBuiIbHO BbIoJHWI 41 — 60% nomaminero 3ananus
C 41 — 60%

CtyneHT npaBwibHO BITOHUI 61 — 80% momaniHero 3axanus

CryneHt npaBmwibHO BeITOMHUI 81 — 100% momarrHero 3agaHus

AP IWIN|F-

IIIxaa oueHUBAaHUA YCTHOI'O OIIPOCca

Kpurepnii onenuBanus

Banasl

CTYIIGHT OTBCTUJI HA BOIIPOC M ITOKa3aJl IMMOJHOC U YBEPCHHOC 3HAHNUEC TCMbI

5

CryaeHT OTBETUI Ha BONPOC, OAHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE
OIINOKHU, HEAOCTATKU U HETOYETHI

4

CTYIIGHT B ICJIOM OTBCTHUJII HAa BOIIPOC, HO B OTBETC UMCIOTCA 3aMCTHEBIC U pr6I>Ie
OI_HI/I6KI/I, HCAOCTAaTKHU U He,I[OLIéTLI

CtyaeHT HE OTBETHII Ha BOIIPOC, HO UMEIOTCS OoJiee ABYX MPABUIBHBIX HICH WITH
MOJIX0JIOB K IIPABUJIbHOMY OTBETY

CTy,ZI@HT HC OTBCTHJI Ha BOIIPOC, HO HMCIOTCA TOJBKO OJHA-ABEC HACU HWIIN
IOAXOJbI K IPABUJIBHOMY OTBCTY

CTy,ZI@HT HC OTBCTHUJI HA BOITPOC M MMOKAa3aj MMOJIHOC HC3HAHNEC TCMEBI 3aIaHUA

IIIxajia OneHNBaHUSI KOHTPOJIbHON PadoThl
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IToka3aTean banasl
TYIEHT IPAaBIIILHO BEIONHII 0 — 2% Bcex 3aJaHuil
Cry, 0-2% 0
TYIEHT IIPABIJILHO BEIIOJHWI 3 — 5% Bcex 3a1aHui
Cry, 3 - 5% 1
TYIEHT IIPABIILHO BBIIIOJIHUI 6 — 0 BCEX 3aaHnMi
Cry, 6 —10% 2
CtyneHT npaBwibHO BbiosHUA 11 — 15% Beex 3ananuit 3
CTyneHT npaBuiIbHO BIMOTHUI 16 — 20% Bcex 3agaHuit 4
CtyneHT npaBuibHO BeimosaHWI 21 — 25% Bcex 3aganuit 3)
CtyneHT npaBuibHO BIMOTHUI 26 — 30% Bcex 3agaHuit 6
CtyneHT npaBmibHO BeIonHUI 31 — 35% Beex 3amanuit 7
CTyneHT npaBuiIbHO BIMOTHUI 36 — 40% Bcex 3amaHuit 8
CtyneHT npaBuwibHO BeIOTHUI 41 — 45% Bcex 3amaHuit 9
CtyneHT npaBuibHO BeimoaHWI 46 — 50% Bcex 3amanuit 10
CTyneHT npaBuwibHO BIMOTHUI 51 — 55% Bcex 3amanuit 11
TYIEHT IIPABIILHO BBIIOJIHUI 56 — 0 BCEX 3aMaHnMi
Cry, 56 — 60% 12
CTyneHT npaBuIbHO BBIMOTHUI 61 — 65% Bcex 3amaHuit 13
TYIEHT IIPABHILHO BBIIIOJIHUII 66 — 0 BCEX 3aaHnNI
Cry, 66 — 70% 14
CtyneHT npaBmiIbHO BbIonHUI /1 — 75% Beex 3amanuit 15
CTyneHT npaBmiIbHO BbIoONHUI 76 — 80% Bcex 3amanuit 16
TYIEHT IPABHILHO BBIIOJIHMI 81 — 0 BCEX 3aIaHUN
Cry, 81 — 85% 17
CtyneHt npaBmibHO BbionHuI 86 — 90% Beex 3amanuit 18
CtyneHT npaBuibHO BeimosHWI 91 — 95% Bcex 3amanuit 19
CtyneHt npaBuibHO BbinonHUI 96 — 100% Bcex 3amanuit 20

5.3. TunoBbie KOHTPOJbHbIE 33/IaHUSl WJIM HMHbIE MATEPUAJIbI, HeE00XOAUMBbIEe /JIf1 OIEHKH
3HAHMH, YMeHHI, HABBIKOB M (WJHM) ONBITA [JAEATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TaNbI
(opMupoBaHusa KOMIETEHINH B MIpoLiecce 0OCBOeHHs 00pa30BaTeILHOI MPOrpaMMbl

IpumepHbIe TOMaLIHUE 3aJaHUS
Cemectp 6 (3a0uHast popma 00yqeHus1)

1. BoluncnuTh KpUBOJMHEHHBIE HHTETpaJIbl 1-T0 U 2-T0 poja:
a) I ydx—3xdy, rme I'= {X =sint, y=cost,0<t < 7z}, 00X0/1 KOHTYpa 10 BO3PACTaHHMIO {;
r

6) Ixzdl, e Fz{x:x@cost, y=-/8sint, z =t,0StS7Z’};
B) }xy3dy , rme I'= {y = (X2 +1)l/4, 0<x< 2}, 00X0/1 KOHTYpa 10 BO3PACTaHUIO X;
r) }e‘xdl , tne I'= {x =In(1+t?), y=2arctgt —t, 0 <t sl}.
T
2. BBIUHCIHTH MOBEPXHOCTHBIE HHTETPasbl 1-ro U 2-r0 poja:
a) _UdZdX,r;le 0'={X+3y+2=5, x>0, y>0, ZZO}, HOpMaJlb M K o 00pasyer
OZTpLIfI yroi € ocbto OY; 0) ”ZdS, rie 0'={X+y+2=3, x>0,y=>0, ZZO};
B) ”z3dxdy, e a:{x2 +y° 4+ zzazl, x>0,y>0, 220}, HOpManb M K ¢ 06pa3syer

ocTpsiii yroi € ockto OZ; 1) _”szS , TIe a:{x2 + y2 +2% =1, y > x+/3 >0, ZZO}.
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. BrluncinTh NOBEPXHOCTHBIM HHTErpai 2-T0 poAa 4epe3 MOBEPXHOCTh O, SIBJISIIOIIYIOCA IPaHULIEH
¢dburypsl H, eciu HopMallb K ¢ BHETIIHSIS:

a) ﬁx3dydz+2x2ydzdx+(2x—1)dxdy, H={x*+y?<10<z<1};

6) ﬁxzdydz+xdzdx+xzdxdy, H :{x2 +y?<z2<1, x>0, yzo}.

. Hatiti motenmman U (X, Y, Z) BEKTOPHOTO TOJIS F= {P(X, Y,2), Q(X,Y,2), R(X,Y, Z)}, €CITu:
a) P(x,y,2)=2xyz+2°, Q(X,y,z)=x*z2+3y’z%, R(X,Y,z)=x’y+2y’z+3xz*;
6) P(X,y,2)=6xy—2X, Q(X,y,2)=3x*-2z, R(X,y,z)=1-2y.

. HaiiTi KpuBHM3HY ¥ Kpy4€HHE KPUBBIX B TPEXMEPHOM IIPOCTPAHCTBE:

a) r=e'fsint,cost,1}; 6) r=afcht,sht,t} (@>0); B) r= {cos3 t,sin*t, cos 2t}.
. BI)I‘-H/ICJ_H/ITB FayCCOBy 158 CpeILHIOIO KpI/IBI/I3HI)I HOBerHOCTI/I:

a) z=f(X)+g(y); 6) r=1{ucosv,usinv,av} (a>0).

Cemectp 7

. JlokaxxuTe cBOKCTBA MMAPAJUIECIIBHBIX MPSIMBIX:

a) eclid mpsMas @ TnapajuieibHa npsMoit D B 3agaHHOM HampaBicHHWH, TO mpsmas b Takxke
napajuiesibHa @ B TOM K€ HalpaBIeHUH;

0) ZBe mpsiMble, MapajiebHbIC TPEThEH B OJHOM U TOM K€ HAIPABICHUH, MAPAJUICIIbHBI MK
co0O0# B TOM K€ HaIlPaBIICHHH.

. Jlokaxxute, 4YTO B CHCTEME aKcuoM [wibp0epra Kaxaoe H3 CICAYIOUHMX PEITOKCHUI
HKBHBAJICHTHO aKCHOME TTapajlIeIbHOCTH:

a) cyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA PAaBHA ABYM IPSIMBIM;

0) ecnu pa3UYHbIC MPsSMBIC & U D He NMePHeHIUKYISPHBI, TO MEPIEHIUKYISP, MPOBSIAEHHBIN B
7000 TOYKe MPSIMOH a, epeceKkaeT mpsamyto b;

B) KaKOBBI ObI HH OBLIM TPU Pa3JIMYHBIC IIPAMBIC, BCCrJa CYHICCTBYCT IIpsAMast, OTIUYHAA OT
JAaHHBIX NPAMBIX U IIEPECCKarolasd BCC TPH MPAMBIC B TPEX Pa3JIMYHBIX TOYKAX.

. Ucnonb3ysa akcuomatuky Beiis, nokaxure:
a) TEOpeMy O Cpe/iHell IMHUM TPEYrojbHUKa; 0) TeopeMy KOCUHYCOB;  B) TEOPEMY CHHYCOB;
') TEOPEMY O JIBYX MEPHEHIUKYIAPAX; J) TEOpEMY O TPEX MepreHAUKYIIsIpax.

. Haiiti Gasucel CyMMBI W TEPECEUCHUS JIMHEWHBIX TMOMMPOCTPAHCTB, HATSHYTHIX HA CHCTEMBI
BEKTOPOB a 1 b:

a)a, =121, a,=11-1), a,=(13,3); b,=(23-1), b,=(122), b,=(11-3)

6)a,=(121-2).2,=(2310),2,=0L22-3);b =011, b,=(01-0),
b,=(L30-4).

. Haiitu matpumy A nuHeliHoro omeparopa f JIMHEWHOro MpocTpaHCTBa R® B CTaHJAPTHOM
6asuce, eciu IS Mo6oro X = (X,,X,,X,) € R® 3nauenne f(X) pasHo

a) F(X)=(X,, %3, X +2%,);  0) F(X)=(5X, +2X, —%3,0,%X +X5);  B) F(X)=(X,, X5, X, +X,).
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. IMyers X = (X, X,,X;) € R®. ABnsercsa mu oneparop f(X) nuneitnpiv?
a) F(X) =0 =%, X; = X3, % —=%X;); 6) £(X)=( X% |, X, +X5,%X, —=X3); B) f(X)z(Xg,X3,X1);
r) f(X)=(Gx —4X%, —3%;,. L X; +2%;); 1) F(X)= (X, +3X, —2X;, X, + X, — X3,5X, +6X,) .

. Mcnonb3ys CBOWMCTBO cOXpaHEHHs] paHra mOpu H3OMOPPHOM OTOOpaKEHWH, HAUTH pPaHT
CJIEIYIOLUX CUCTEM BEKTOPOB B COOTBETCTBYIOIIMX MPOCTPAHCTBAX:

) a 1 2 a -1 3 a -5 0 a 0 0

a = ) = , = , = .

ol o2 2 l4 5 2 3 -3 -1

6) f,(X) =1+2x+x"+2x%, f,(X)=-1+3x+4x>+5x>, f,(X)=-5+2x>+3x°.

Cemectp 8

. Jluneiinoe npeobpasosanue f B HekoTopoM Gasuce 3amano marpuieii A. Haiitu B a3ToM 6asuce
. -1
MaTpHily 00paTHOTO JHHEIHOTo peobOpazoBanus -, ecnu

13 4 0 10 011 1 2 3
a) A=[0 1 51|, 6) A=|-1 4 0|; B A=|0 6 5 r) A=|4 5 6]
00 -1 -3 21 100 7 8 8

. Haiitu coOCTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JIMHEHHBIX MTpeoOpazoBanuii f, 3aanHbIX
B HEKOTOpOM 0aszuce maTpuramu A

1 2 0 10 4 -5 2 2 -1 2
a) A:(Z 4}; 6) A=|-4 4 0|; B)A=|5 -7 3|; nA=5 -3 3
-2 1 2 6 -9 4 -1 0 -2

. [IpoBepuTh, YTO BEKTOPHI CIEAYIOIIMX CHUCTEM IONAPHO OPTOTOHANbHBI, U JIOMOJHUTh UX 10
OPTOHOPMHMPOBAHHBIX 0A3HCOB:

a) a, =(1-2,2-3); a,=(2-324). 0) a,=011L2); a,=(123-3).

B) a,=(212); a,=(2-2). r a=@111); a,=@L-1-1).

. Haittu paccTosiHue OT TOUYKH, 3aJJaHHON BEKTOPOM X, JI0 JUHEHHOTO MHOTO0Opa3usi, 3alaHHOTO
CUCTEMOI YpaBHEHUIA:

2%, —2X, + X3 +2X, =9, X +2X, + X, — X, =1,

a) X=(4,2,-5,1); { 0) x=(2,4,-4,2), {

2%, —4X, + 2%, +3X, =12. X +3X, + X3 —3X, =2.

. TIpuBect cummeTpuunyio Marpuiy A k Buxy A = QDQ ™, rie D — auaronansHas mMatpuia, a Q
— OpPTOTOHAJIbHAS MATPHIIA, €CITN

- 2 2 -3 1 1 3 -3 1 4
a)A:(S 9}; 6)A=| 2 2 2|, BA=(1 1 -3); pDA=|1 9 2|.
3 2 -2 3 -3 3 4 2 3

IIpumepHbIe 321aHUS KOHTPOJILHOMH padoThI

Cemectp 6
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. Beraucnute KpUBONMHEHHBINA HHTErpai 1-ro poaa I ycosxdl, rme I'= {y =sin x, 0<x<x/ 2}.
r

. Berunciuts kpuBonuHeiHbIi uHTerpan Il-ro poga Ix‘ldy +ydx+ydz, roe
r

I'= {X =t2, y= 3, z=t* 1<t< 2}, 00Xx01 KOHTYpa 1Mo BO3pacTaHuio .

. BrluncinTh NoBEpXHOCTHBIN HHTErpan 1-ro poxa J.J. dS.rne o= {x +y+2=2,y>2x2>0,z> O}.

o

. BbIUnCIuTh MOBEPXHOCTHBIM MHTErpaJl 2-TO poja H z%dxdy, rme

o

o= {Z = X* +y?,x<0,y>0,z Sl}, HOpMaJIb M K o 00pa3zyeT oCcTpbIii yrou C ockto OZ.

. BbIUnCIuTh MOBEPXHOCTHBIM MHTErpaJl 2-TO pojaa ﬁ dede + ydedX +Z dedy yepes

o
MMOBEPXHOCTh O, SABIIAIOILYIOCS TpaHuIeit purypsr H = {X +y<1,x>0,y>0,0<z< 1}.
Hopmais k o BHEmIHSSI.

N
. Haiitu norenuman U (X, Y, Z) BekropHoro mous F = {2xyz +2%, x%2+3y°2% x°y + 2y°7 + 3xz° }
. Haiitu KpuBHU3HY U KpyueHHE KPUBOH B TPEXMEPHOM IIPOCTPAHCTBE r= {acost, acost, bt}, re
a>0ub=0.

Cemectp 7

. Z[OKa)KI/ITe HEPAaBCHCTBO TPECYI'OJIbHUKA, UCITIOJIb3Ysd dKCUOMATUKY Beiins.

. Joxaxure Ha ocHoBanuu akcuoMm | — III akcuomatuku JI. ['mibOepra Teopemy O paBEHCTBE
BEPTUKAJIBHBIX YTJIOB.

. Ucnone3ys akcuoMatuky Beisd, NOKaKHTE, YTO B E€BKJIHJIOBOW T'€OMETPUU HE CYLIECTBYET
MPsIMOH, IIEPECEKAIOIEN BCE CTOPOHBI TPEYTOJIbHUKA.

. JlokaxxuTe TeopeMy O CyMMe YIJIOB TPEYTroJIbHUKA B akcuomatuke A.J[. Ainekcanaposa.
. Haiftn matpuiy nepexoma ot 6asmca €, =(1,2,1), e, =(2,33), e =(37,1) muneiiHoro
npoctpancTsa k 6asucy ¢, =(3,1L,4), 9,=(5,2,1), g, =(11 —6) sroro mpocrpaHcrsa.
. Haiitn Ga3uchl CyMMBI W TepecedeHusl JTHMHEHHBIX IOANPOCTPAHCTB, HATSHYTHIX HA CHUCTEMBI
BekTopoB a u b a,=(1,213), a,=@1L,3), a,=@0013), a,=B-572);
b,=(1111),b,=(3333).
. Haiitu matpuny A nmueiiHoro omeparopa f mmmeitnoro mpocrpancta R® B crammaprHOM
6asmce, ecru s MO60ro X = (X, X,,X;) € R® 3mauenne f(X) paBHo

f(X) = (2%, +X,, X, —2X5, 3%, —4X, —5X;) .
. Haiitn marpuny A nuHeitHoro omepatopa fg nmHeiHOro mpocTpaHcTBa R® B CTaHJapTHOM

6asuce, eciu IS MO6Oro X = (X, X,,X,) € R® 3nauenus f(X) u g(X) pasubl

FOX)=(X +%X,, X, + X5, Xg + X)), 9(X) =(X,, X5, X, + X, +X5).

Cemectp 8

. JIuneitHoe nmpeoOpa3zoBanue f B HeKOTOpOM Oasuce 3amaHo marpuied A = . Haiitu B

~N AP
o g N
© o w

3TOM 6a3ice MaTpHIly 0OpaTHOTO JTHHEHHOTO peodpasoBanms f .
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10.
11.
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14.

15.

16.

17.
18.
19.
20.
21.
22,

. HaliT coOCTBeHHBIC 3HAUYCHHUSI U COOCTBEHHBIC BEKTOPHI JHMHEWHOTO omepaTtopa f, 3amanHoro B

4 1 0
HekoTopoMm Oasuce matpuueit A=| 1 4 0].
-1 15

. HpOBepI/ITB, 4YTO BEKTOPHI CICAYIOHIMX CHUCTEM IIOINAPHO OPTOIOHAJIbHBI, MU JOIIOJHHUTH HX OO

OpTOHOPMUPOBaHHBIX 6azucos: &, =(1112), a, =(2,3,5,-5).

HaifTi JMHBI CTOPOH M yrisl Tpeyrombauka ABC B mpoctpanctse R, ecin A= (2, 4,2, 4, 2),
B=(6,4,4,4,6), C=(57,57,2).

. Haiitn mnpoexkuuto Bektopa X=(4,—-1,—-3,4) nHa mnoampocTpancTBO L © oOpTOroHaJbHYIO

COCTaBIIAIONIYIO BEKTOpa X, ecin L = {(1,1,1,1), @,2,2,-1), (1,0,0, 3)}.
0 01

. IIpuBectu cummerpuunyto matpuny A=|0 1 0| k Buny A = QDQ ™, rae D — amaronanbHast

100

Matpuia, a Q — opToroHaybHasE MaTPHIIA.

IIpumepHBbIe BONIPOCHI YCTHOIO ONPOCa

Cemectp 6

Uro Takoe crpsmiisgemas kpupasa? [IpuBecTu npuMepsl CIpSIMIISIEMBIX KPUBBIX B IPOCTPAHCTBE.

. Uro Ttakoe KpuUBOJUHEHHBIH wuHTerpan l-ro poma? KakoBo pocTtaToyHOe YCIOBHE €ro

CYILIECTBOBAHHUS?
KakoBbI OCHOBHBIE CBOMCTBA M KaK BBIUUCISIOT KPUBOJIMHEHHBIE HHTETpalibl 1-ro pona?
Uto Takoe KpUBOJIMHEHWHBIA UHTETpall 2-TO poaa?

. KakoBbl OCHOBHbBIE CBONCTBAa KPHUBOJMHEHHBIX HHTerpanoB 2-ro poja? Kak BbUHCISAIOT

KPUBOJIMHEWHBIE UHTErpaJibl 2-T0 poja?

UTto Takoe MoJoKUTEIbHOE (TPOTUB YaCOBOM CTPENIKM) U OTPHIIATENIbHOE (TI0 YaCOBOM CTpEJIKE)
HarnpasieHus: 00xo/1a KpuBoi Ha rtockoctu? Kak Boirmsaut ¢popmyna Octporpazckoro — ['puna?
Kak omnpenenstor miomaas HTOBEpXHOCTH B IPOCTPAHCTBE?

UYro Takoe MOBEPXHOCTHBIN UHTErpai 1-ro poxa?

KaxoBbl OCHOBHBIE CBOMCTBA M KaK BBIUMCIISIFOT TOBEPXHOCTHBIE UHTETpalibl 1-T0 poaa?

Kak BbUMCIAIOT MII011ab O0KOBOM MOBEPXHOCTH BpALEHUs?

UTto Takoe TelEeCHbIN Yroi U KaK BIUUCIISIIOT Mepy TEJIECHOro yria?

Yro Takoe MOBEPXHOCTHBIN UHTErpai 2-ro poaa?

KakoBbl OCHOBHBIE CBOWCTBAa NOBEPXHOCTHBIX HHTErpasioB 2-ro pona? Kak BBIYUCIAIOT
MIOBEPXHOCTHBIE HHTErpaibl 2-ro poja?

Urto Takoe BHEWHSAS HOPMalb K TIOBEPXHOCTH, SBISIOMICHCS TPAHULIEH OrpaHU4YECHHON
TpéxmepHoi ¢purypr? Kak Beirmsiaut gpopmyna Octporpaackoro — ["aycca?

Uro o3Hayaer HampaBiieHME 00Xo0/a MNPOTHB 4YacOBOM CTPENKM KpPUBOM B IPOCTPAHCTBE
OTHOCHUTEJIbHO HOpMaJiu K oBepxHocTH? Kak BoIrsiauT ¢popmyna Ctokca?

KakoBbpl ycliOBHSI HE3aBUCMMOCTH KPHUBOJIMHEHHOIO0 MHTErpajia 2-ro poja OT MYTH
UHTETpUPOBaHUs?

UYTo Takoe MOTEeHIMAIbHOE BEKTOPHOE ToJIe?

Uro Takoe KacaTelabHbI BEKTOP U HATYPAJIbHBIN apamMeTp KpUBOM?

Kak onpenensrotr LeHTp ¥ pagnyc KpUBU3HbBI KPUBOM?

Yro Takoe KpyyeHHE U KaK BBIMIAIAT hopMyisl Opene?

Uro Takoe rayccoBa KpUBU3HA U CPEAHSISI KPUBU3HA IOBEPXHOCTH?

KakoBo npenHazHaueHre BTOPO KBapaTUUYHON (hOPMBI HOBEPXHOCTHU?
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Cemectp 7

. B reOMETpHHU KaKHUX TIPYIIl AKCHUOM BBOJATCA IIOHATHA «OTPE30K», «TPECYTOJIbHUK)),

«HallpaBJICHHas npsmasi»?

. B rCOMETPHUHN KAaKHX I'PYIIl aKCHMOM BBOAATCA ITOHATHUA <(60J'H:>H_Ie>>, «MEHBLIC) JI1 OTPE3KOB U

YIJIOB, AOKA3bIBACTCA TCOPECMA O BCJIIMYMHE BHCIIHETO YyTIJIad TpeyI‘OJILHI/IKa?

. MOXHO M MOHATHE ABHKCHUS) IMMPHUHATH 3@ OCHOBHOC IIOHATUE CUCTEMBI aKCHOM anb6epTa?

Ecnu «ma», To BMECTO KAaKOro MOHATHSA?
Kakue nmoHsTHs B aKCHOMATHYE€CKOW TEOPUH HA3bIBAIOTCSI OCHOBHBIMU?

. B dyem otnuume mnpensiokeHui, BBIpAXKAIOUIUX AKCUOMBI, OT APYIHX MPEIJI0KEHUM (Teopem)

AKCMOMAaTHUYECKON TeOpuu?
Kak cBsi3aHbI a0COTIOTHASI TEOMETPHUS, EBKIIM0BA TeOMeTpHsl i reoMeTpust JlobaueBckoro?

. Bxogur nu B alCONIOTHYIO TEOMETPHUIO CleAyIollee Npeanoioxenue: «BHemHuit yron

TPCYroJIbHUKA paBCH CYMMC IBYX BHYTPCHHHUX YI'JIOB, HC CMCIKHBIX C HUM»?

. BXO,I[I/IT Jnu B a6COJ'IIOTHy1-O TCOMETPHUIO CICAYIOMIECC MPEAIIOTIOKCHHUC! «Bce BmmcaHHBIE B

OKPYKHOCTH YIJIbl, CTOPOHBI KOTOPBIX MNPOXOAAT 4YCPE3 JABC MOAHHBIC TOYKH OKPYXHOCTH, a
BCPIIMHEI JICKAT 11O OJHY CTOPOHY OT HpﬂMOfI, COCHHHHIOIHCﬁ 9TH TOYKH, paBHBI»?

. Uro Takoe nuHeitHOE npocTpaHcTBO? [IpuMepbl TMHENHHBIX IPOCTPAHCTB.
10.
11.
12.

Uro Takoe 6a3uc, pa3MEepHOCTh U KOOPAMHATHI BEKTOPA JINHEHHOTO MPOCTPaHCTBA?

Uro Takoe apudpMeTHIeCKOe N-MEPHOE JINHEHHOE MMPOCTPAHCTBO?

Uro Takoe MaTpulla mepexoja MpH Mepexojie 0T OJHOro Oasuca K Ipyromy 0asucy JIMHEHHOTO
npocrpaHcraa’?

UTto Takoe noAnpoCTPaHCTBO JIMHEUHOTO NMpocTpancTBa? Kputepuil moanpocTpaHCcTBa.

Uro Takoe MoANpOCTPaHCTBO PELIEHUIN OJJHOPOIHOM CUCTEMBbI TMHEUHBIX YpaBHEHUM?

Uro Takoe ¢pyHIaMEHTallbHAs CUCTEMa PEUICHHH OJHOPOIHON CHCTEMBI IMHEHHBIX ypaBHEHUN?
Uro Takoe auHelHOe MHOroOOpasue?

Uro Takoe n3oMopdu3M TUHEHHBIX MPOCTPAHCTB, U KAKOBBI €r0 CBOMCTBA?

@opmyTupoBKH TeOpeM 00 H30MOp(hH3Me JIMHEHHBIX TPOCTPAHCTB.

Uto Takoe auHelHbIN onepatop? [IpuMepbl TMHEHHBIX ONIEPaTOPOB.

Kak 3agaéres nuHeiHbIH oneparop? UTo Takoe MaTpuIla JMHEHHOTO orieparopa B 6asuce?

Kak cBsi3aHbI MaTpHIIBI TMHEWHOTO ONlepaTopa B pa3HbIX O6asucax?

KakoBbI OCHOBHBIE ACMCTBUS HAJl IMHEHHBIMH OriepaTopaMu’?

Cemectp 8

Uro Takoe 00paTUMOCTh JIMHEWHOTO orneparopa?

Uro Takoe spo auHerHoro oneparopa? Uto Takoe 00pa3 JIMHEHHOTO onepaTopa’?

Uro Takoe paHr u aedext muHeitHoro onepaTtopa?

Uto Takoe cOOCTBEHHBIN BEKTOpP M COOCTBEHHOE 3HAYCHHE JIMHEWHOro omepartopa? Uto Takoe
CHEKTp JTUHEHHOTo omnepaTopa?

Uro Takoe XapaKTEepHUCTUYECKOE YypaBHEHHE JMHEMHOIo orepaTopa, U B 4YE€M COCTOUT €ro
WHBAapHUAHTHOCTH?

. KakoB kpurepuii cymiecTBOBaHHS y JIMHEHHOTO OIEepaTopa MaTpHUIbl JUArOHAJBHOTO BHA?

[Ipumepsl TMHEMHBIX OIIEPATOPOB C IPOCTHIM CIIEKTPOM.
Urto Takoe OpTOTOHAIBHAS CUCTEMa BEKTOPOB? UTO Takoe OPTOHOPMUPOBAHHEIHN Oa3zuc?
KakoBa cBsI3b OpTOTOHANEHOCTH C JIMHEHHOU 3aBUCUMOCTBIO M HE3aBUCHUMOCTBIO?

. B uém cocrout mporuecc oproronanuzanuu 0azuca? YTo Takoe OpTOTOHAIBHOE JOMOJHEHHE K

MIOANIPOCTPAHCTBY?

UYT0 Takoe CHMMETPUYHBIN JIMHEWHBIN ONEpaTop, U KaKOBBI €r0 CBOMCTBA?

Yrto Takoe OpTOrOHAJIbHBIN JIMHENHBIN ONIEpaTOp, U KAKOBBI €r0 CBOMCTBA?

Kak npuBectu MaTpuily CHMMETPUYHOTO ONIEpaTopa K JUaroHaJbHOMY BUIY?

Kak HaliTu paccTosiHUE OT TOUKH JI0 JIMHEHHOr0 MHOT000Opasus B €BKJIMIOBOM IPOCTPAHCTBE?
Kak HailTy HauMeHBIINI YToJl MEX1y BEKTOPOM U JIUHEHHBIM HOIITPOCTPAHCTBOM?
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15. Yto Takoe IuHEHHOE MPeoOdpa30oBaHNUEe eBKIIMI0BA MPOCTPAHCTBA?
16. Yro Takoe opTOroHaJIbHBIC MPEOOpa30BaHMUs EBKIIMI0BA MPOCTPAHCTBA?

=

w

~

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

IIpumepHbIe BONPOCHI K 3a4eTy
Cemectp 6
CrapsmiisieMoCTb U JUIMHA 1yTH KPUBOM B TPEXMEPHOM MPOCTPAHCTBE.
Onpenenenue, TeopemMa O CYLIECTBOBAHMM W €IUHCTBEHHOCTM M OCHOBHBIE CBOWCTBa
KPUBOJIMHEWHOTO MHTErpayia 1-ro poja.
OmnpeneneHne U BBIUMCIEHUE KPUBOJIMHEHHOT0 MHTErpaia 1-ro poaa.
Omnpenenenne, TeopemMa O CYUIECTBOBAHMM M €IMHCTBEHHOCTM M OCHOBHBIE CBOMCTBa
KPUBOJIMHEMHOI'O MHTErpaja 2-ro poja.
OmnpeneneHre W BBIUMCICHHE KPUBOJMHEHHOro WHTerpasia 2-ro  poaa. CBsizb ¢
KPUBOJIMHEWHBIM UHTErpajioM l-ro poja.
KpuBonuHeliHbIli HHTETpasI 2-r0 pojia MO TpaHMIIe ITIOCKoW obOnactu. Hampasienune o6xona.
®opmyna Octporpajckoro — ['puHa.
[1nomans MOBEpXHOCTU B TPOCTPAHCTBE.
Onpenenenue, TeopemMa O CYLIECTBOBAaHMM W €IUHCTBEHHOCTM M OCHOBHBIE CBOWCTBa
MMOBEPXHOCTHOI'O MHTErpajna 1-ro poaa.
Omnpenenenye U BbIUMCIEHUE TIOBEPXHOCTHOIO UHTErpaja 1-ro poxa.
[1nomans moBepXHOCTH BpalieHus. TelecHbIN yrou.
Onpenenenue, TeopemMa O CYLIECTBOBAaHMM W €IUHCTBEHHOCTM M OCHOBHBIE CBOWCTBa
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.
Omnpenenenye U BIYUCIEHUE TOBEPXHOCTHOTO UHTErpaia 2-ro poaa. CBsA3b ¢ HOBEPXHOCTHBIM
UHTErpajioM l-ro pona.
[ToBepXHOCTHBIN WHTETpal 2-r0 poja IO TpaHule (GUTypsl B TPEXMEPHOM MPOCTPAHCTBE.
®opmyna Octporpaackoro — ['aycca.
KpuBosnHelHblil uHTErpan 2-ro poja no 3aMKHyToi kpuBoil. Hanpasnenue ooxona. @opmyia
Crokca.
He3aBucumocTs KpUBOJIMHEHHOrO MHTErpaja 2-ro poja OT IYTH HHTEIPUPOBaHUS.
[loTeHuManpHOE BEKTOPHOE TOJIE.
KpuBas B mpocTpaHCTBE, KacaTelbHBIM BEKTOpP M HaTypalbHBIM mapaMerp. LlenTp m paguyc
KpuBU3HBI KpuBoil. Kpyuenue, popmynst Opene.
I'maBHBIE KpPUBH3HBI IIOBEPXHOCTU. ['ayccoBa KpHMBU3HA, CpeIHsAs KpHUBH3HA. Bropas
KBajipaTH4Has (hopMa MOBEPXHOCTH.
I'eomerpus no EBknnpaa. «Hauvana» EBknuna.
Kputuka cucremsl EBknuaa. [1areiit noctynat EBknuna.
Cemectp 7

H.N. JIobaueBckuii U €ro reoMeTpusi.

Cucrema akcuoM I'minb0epra. O630p crneactBuit u3 akcuom rpynm I-11; -V,
Axcuoma Jlobauesckoro. [lapannensubie npsMbie o JIobaueBcKkomy.
TpeyroabHUKH U 4ETHIPEXYrOJIbHUKH Ha MII0cKocTH JIobaueBckoro.

24. BzauMHOE pACIIONIOKEHHE JBYX NpSAMBIX Ha Tuiockoctd Jlo6adeBckoro. OKpYKHOCTB,

25.

OKBUAUCTAHTA U OPULUKIL.
IlonsiTe 0 MaTeMaTH4YEeCKOM CTpyKType. HempoTuBOpeuMBOCTh, HE3aBUCHUMOCTh M IOJHOTA
CUCTEMBI AKCUOM.

26. Jloka3aTebCTBO JIOTHISCKOW HEITPOTHBOPEUYNBOCTH TeoMeTprun JIoGaueBCcKoro.

27.
28.

Cucrema akcuoM I'mnbOepra.
Cucrema akcruom Belsst TpeXMEpHOTO €BKJIMI0BA MPOCTPAHCTBA.

29. JIyu, yroi, oTpe3ok. PaBeHCTBO OTpe3KOB U yrioB. J{ianHa oTpeska.
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30. Akcuomaruka A.B. IloropenoBa mKoOIbHOTO Kypca reomerpuu. O0 akcMoMax IIKOJIBEHOTO
Kypca FreOMEeTPHH.

31. Onpenenenue U CBOMCTBA JIMHEHHOTO MPOCTPAHCTBA. ApU(PMETHIECKOE N-MEepHOE JTUHEHHOEe
MIPOCTPAHCTRO.

32. basuc u koopauHATHI BeKTOpa B 6azuce. [IpeoOpazoBanue koopauHaT. MaTtpuiia nepexo/a.

33. Onpenenenne noanpocTpancTBa. Kpurtepuii nmoampoctpancTBa. [loampocTpaHcTBo pelieHui
OJIHOPOJTHOM CUCTEMBI JIMHEUHBIX YPABHEHUM.

34. dyngamMeHTanbHasl CUCTEMa pPEIICHUH OJHOPOJHON CHUCTEMbl JIMHCWHBIX ypaBHEHHI.
JluneitHoe MHOTOOOpasue.

35. [lonatne u cBolicTBa M30MOpQHU3Ma JHMHEHHBIX MPOCTPAHCTB. TeopeMbl 00 H3o0MOpdhHU3IME
JIMHEWHBIX IIPOCTPAHCTB.

36. OnpenenceHue, CBOMCTBA, MPUMEPHI JIMHEWHBIX OrepaTopoB. Teopema o 3aJaHUU JIMHEHHOTO
oreparopa.

37. Matpuua nuHerlHoro oneparopa B 6asuce. CBsi3b MaTpHIL B pa3IMYHbIX Oa3ucax.

38. JleiicTBHs HaJ TMHEHHBIMU ONIEPATOPAMHU.

IIpumepHBbIe BOPOCHI K IK3aMeHY
OOpaTtumbie TUHEHHBIE ONIEPATOPHI.
SAnpo u 06pa3 TMHEWHOTO ONEepPaTopa, paHT U JeeKT.
3. CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUCHUS JTUHEHHOTO onepaTopa. CHeKTp JTUHEHHOTo
oreparopa.
4. XapakTepuCTHUECKOE YpaBHEHHE TUHEIHOrO onepaTopa, €ro MHBAPMAHTHOCTH (HE3aBUCUMOCTh
oT BbIOOpa Oazmuca).
Kputepuii cymiecTBOBaHUS Y JIMHEHHOTO ONEpaTopa MaTPUIIbI IUarOHaILHOTO BUJA.
JInHelHbIe OnepaTophl C MPOCTHIM CIIEKTPOM.
OpToroHanbHbIE CHCTEMBI BEKTOPOB.
OproroHanbHbIE 1 OPTOHOPMHPOBAHHBIE OA3HCHI.
[Ipouecc opToronanu3zanuu 6asuca.
10. OproroHaibHOE TOTIOJHEHHE K MOAIPOCTPAHCTRY.
11. CummMeTpuuHbIe TUHEHHBIE ONIEPATOPHI.
12. OproroHaJbHBIE THHEHHBIC OTIEPATOPHI.
13. TlpuBeneHnue MaTpUIbl CHMMETPUYHOTO TUHEHHOTO omepaTopa K AMaroHaJIbHOMY BUIY.
14. PaccrosiHM€ OT TOYKH JI0 JIMHEHHOTO MHOTOOOpa3us B €BKIUJOBOM MPOCTPAHCTBE.
15. Haumenb1uii yroa Mexxay BEKTOPOM M JTMHEHHBIM HOJAIPOCTPAHCTBOM.
16. TlonsTre MUHEHHOTO MPEOOpa3OBaHMSI €BKIIUI0BA POCTPAHCTBA.
17. OptoronanpHble TpeoOpa3oBaHMUsL.

N

©ooNO

5.4. MeToanueckne MaTepuaJbl, onpeaeisomye NMpoueaypbl OLEHUBAHHUS 3HAHWHA, YMeEHMI,
HABBIKOB M (WIH) ONbITa JAeATEJbHOCTH, XAapPaKTepU3YKIMX IJTanbl (OPMHPOBAHUSA
KOMIIeTeHII M

WtoroBasi oleHKa 3HaHWUW, YMEHUN, CIOCOOOB JEATEIHHOCTH CTYAEHTOB IO H3y4aeMoun
qucruiuinae coctaniigeT 100 6amos.

MaxkcuManbHOE KOJHYECTBO 0a/IoB, KOTOPOE MOXKHO HaOpaTh 3a TEKYIIUH KOHTPOIb - 70 OamnoB
(pu cmage sx3amena) / 80 6ayuioB (Ipu cave 3adeTa)

MaxkcuManbpHas cymMma OalioB, KOTOpble OOydaromuiics MOxeT HaOpaTh MpH caade 3adera,
cocrasysieT 20 6auioB, a mpu caave sk3ameHa — 30 0auios.

Jnis cnaum 3aueTa WM 3K3aMEHa HEOOXOAMMO BBITIONHUTH BCE 3a/JaHUS TEKYIIETO KOHTPOJIS.
3Ha'-II/IMI)IM MOMCHTOM SBJIACTCA ITOKA3aTCIIb H3y‘IeHI/I${ MaTepI/Iana J'IeKI_[I/Iﬁ W BBIITIOJIHCHUEC SaJIaHI/Iﬁ B
yKa3aHHble CpokH. Ha 3aueT umm 5K3aMeH BBIHOCUTCS MaTepHall, HM3JaraeMblii B JEKIUSAX U
paCCManI/IBaeMBII\/'I Ha HpaKTI/I'-IeCKI/IX 3aHATHUAX.
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[IxaJia oneHUBAHNA 3249ETA

KoanuyecTBo 0a/1710B

Kpurepun oueHuBanus

16 -20

MMEET MECTO IIOJIHOE YCBOEHUE TEOPETHUYECKOIO U IPAKTUYECKOTO
Marepuana; CTyIeHT YMEET J0Ka3aTb BCE TEOPEMBI U3 JICKLIMOHHOIO
Kypca M pelaeT BCe 3a/1a4d U IPUMEPBI U3 IPUBEICHHBIX 3aJaHUI

12-15

MMEET MECTO OCHOBHOE YCBOEHUE TEOPETUUYECKOTO M MPAKTUUYECKOTO
Marepuana; CTYAEHT YMEET JOKa3aTh OCHOBHBIE TEOPEMBI U3
JICKIIMOHHOTO Kypca M pPEIIaeT OCHOBHBIC 3a/laud W NPUMEPHI U3
MPUBEAECHHBIX 33JIaHUI

MMEeT MECTO 3HaHHe Oe3 J0Ka3aTelbCTBAa OCHOBHBIX TEOPEM U
dbopMynl Kypca, CTyIEHT yMeeT peliaTh 3aJa4yd U TPUMEpPhl W3
NPUBEIICHHBIX  3aJaHUi,  SBIAIOIIMECS  000OIeHHWEM  3aaad
HIKOJIBHOTO Kypca MaTeMaTHKU

MMEeT MECTO HEYCBOEHHE OCHOBHBIX TeopeM Hu (opmyn Kypca;
CTYJIGHT HE YMEET peliaTh 3aJla4d U MPUMEPHI U3 3aIaHHBIX 3aJIaHUH,
SBJIAIOIIKECS 0000IIEHNEM 3a/1a4 IIKOJIHHOTO Kypca MaTeMaTHKU

Hroropas mkaja BbICTABJEHHUSA OL[EHKH O JMCLHUIJIMHE

Ouenka no 100-6a/1bHOI cHCTeMe OueHka o TpaAUIIMOHHON cucTeMe
81 - 100 3a4TeHo
61 — 80 3auTeHo
41 - 60 3auTeHo
0-40 He 3aureno

MIkajna oueHUBaAHUA IK3aMeHA

Koan4yecTBO 0a/1710B

Kpurepun oueHuBanus

25-30

MMEET MECTO IIOJIHOE YCBOCHHE TEOPETUYECKOTO0 U IPAKTHYECKOIO
Marepuana; CTyIeHT YMeEeT JO0Ka3aTb BCE TEOPEMBI U3 JICKLIMOHHOIO
Kypca M pelaeT BCe 3a/1a4d U IPUMEPHI U3 IPUBEJICHHBIX 3aJaHUI

19-24

MMEET MECTO OCHOBHOE YCBOEHUE TEOPETUUYECKOTO U MPAKTUYECKOTO
Marepuana; CTYAEHT YMEET JOKa3aTh OCHOBHBIE TEOPEMBI W3
JICKIMOHHOIO KypCa M PEIIAaeT OCHOBHBIE 3aa4d W NPUMEPHI U3
MPUBEACHHBIX 33JIaHUI

13-18

UMEeT MEeCTO 3HaHue 0e3 J/I0Ka3aTeNbCTBAa OCHOBHBIX TEOPEM H
dbopMyn Kypca; CTyIEHT yMeeT pellaTh 33Jadyd M TNpPUMEphl U3
NPUBEACHHBIX  3aJlaHuil, sBisdomuecs  o0oOleHueM  3agad
IIKOJIbHOTO Kypca MaTeMaTUKU

UMEET MECTO HEYCBOEHHE OCHOBHBIX TeopeM M (GOpMyn Kypca;
CTY/IEHT He yMeeT pellaTh 3a/1a4i U IPUMeEpbI U3 3aJJaHHbIX 3aJJaHUH,
sBJIOIIMECs 0000IIEHNEM 3a/1a4 IIKOJIBHOTO Kypca MaTeMaTHKU

HTorosas mxaJja oneHUBAHHUSA pe3yJbTaTOB OCBOCHHUSA TUCIHMUIIIMHBI

HtoroBas oreHka Mo IUCHUIUIMHE (POPMUPYETCS U3 CYMMBbI OaJIJIOB MO pe3yjbTaTaM TEKYILEro
KOHTpPOJISI U NPOMEKYTOYHOM aTTECTAllMM M BBICTABIISETCS B COOTBETCTBUM C IPHUBEIECHHOM HIDKE

TaOJIUIIEN.

Ouenka no 100-0a/iIbHOI cucTEME

OueHka no TPAJAUIMOHHON cHucTeMe

81— 100

OTJIINYHO

6180

Xopomro
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41 - 60 VY 10BNETBOPUTETHLHO

0-40 HeynonerBoputensHO

6.

YYEBHO-METO/JMYECKOE W PECYPCHOE OBECIIEYEHUE

JTUCHUTIIMHBI

6.1. OcHoBHas uTEpaTypa

1.

Wneun, B. A. Marematuueckuii ananu3 B 2 4. Yacte 2 : yueOHuMK mis By3oB/ B. A. UnbuH,
B. A. CapoBanunii, b. X. CennoB. — 3-¢ m3a. — Mocksa : MznarensctBo IOpaiit, 2023. —
324 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-09085-7. — TekcT : sneKTpoHHBIA //
OopasoBarenbhas miardpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/511024 (nmata
obpamenus: 01.03.2023).

. HemunoBuu, b. I1. COopHUK 3aay W yHpaXHEHWH MO MaTeMaTHYECKOMY aHAIU3Y : y4eOHOe

nocobue st By3oB / b. I1. JlemunoBud. — 24-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 624 c¢. — ISBN 978-5-8114-9078-3. — TexkcT : 31MeKTpoHHBIH / JlaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/184105 (mara oOpamicHus:
01.03.2023). — Pexum joctyma: Juis aBTOPU3. MOJIb30BATEIICH.

. Atanacan JI.C. I'eomerpus: yuyeO.nmocobue ans By3oB B 2-x 4. 4.2 / JL.C. ArtanacsH, B.T.

bazwies. — 2-e u3n.,crepeorun. — M.: Kaopyc, 2015. — 424¢. — Tekcr: HenmocpeACTBCHHBIN.

Atanacsn JI.C. I'eomerpus: ydeG.mocobue anst By3oB B 2-X 4. u.l / JL.C. Aranacsn, B.T.
bazwies. — 2-e u3n.,crepeorutn. — M.: Kaopyce, 2015. — 400c. — Tekct: HermoCpeACTBCHHBIH.

. Artanacsu JI.C. COopuuk 3amau mo reomerpuu [Tekct] : yue6.mocobue nns mnea.mH-TOB. 4.l /

J.C. Aranacsn, B.A. Aranacsn. — M.: Ilpocemenune, 1973. — 256 c¢. — Tekcr:
HETIOCPEICTBCHHBIH.

. Wnbun, B.A. Jluneitnas anrebpa : yuebunuk / B.A. Unbun, D.I'. [o3Hsk. — 6-e u3a., cTepeoTun. —

Mockga : ®usmarnut, 2010. — 278 c. — (Kypc Bbiciiell MaTeMaTUKU U MaTEeMaTUYECKON (HUBHKH.
Bem. 4). — Pexum JIOCTYyTIA: 1o IIOIIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=68974 (mata ob6pamenus: 27.10.2020). — ISBN
978-5-9221-0481-4. — TekcT : 2NIEKTPOHHBIN.

. KoctpukuH, A.11. Beenenue B anreOpy: yueOHuk aist By30B / A. U. KoctpukuH. - 2-¢ U3, ucmp.

- M. : ®usmarmaut, 2004. - 272¢. — TekcT: HEMOCPEACTBEHHBIH.

. ®annees, [1. K. Jlekuuu no anredpe: yuebHoe mocodue / J[. K. @agneeB. — 7-e uzd., crep. —

Cankt-IlerepOypr : Jlamp, 2020. — 416 c¢. — ISBN 978-5-8114-4867-8. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-ONOINOTEeYHAs cucTeMa. — URL:
https://e.lanbook.com/book/126709 (mata obOparuenus: 27.10.2020). — Pexkum goctyma: is
aBTOPU3. MIOJI30BATENEH.

6.2. lonotHUTEIbHAS JTUTEPATYPA

1.

Jlyary K.H., Hopun B.IIL., ITucemennsiit [I.T., llleBuenko FO.A. COopHUK 3ama4 1O BBICIIEH
matematuke. 2 kypce / K.H. JIynary u np.; nog pen. C.H. ®enuna — 6-e uzg. — M.: Aifpuc-mpecc,
2007. — 592 c., un. — (Beicuiee oOpa3oBanme).

. Hanko ILE., I[Tono A.T'., KocxkeBHukoBa T.4. Beiciiasg maTeMaTrka B yIpaKHEHUSIX U 3a7adax:

VYuebnoe mocobue st By30B. — M.: Onmkc, 2005. — 415 c.

. FOpI_HKOBa JI.C. OcHoBaHus TCOMCTpPHUH: y‘-IC6HOC rmocooue AJId CTYACHTOB IICHArorn4eCKux

By3oB/ JI.C. TopmkxoBa, M.B. Copokuna. — Ilensa: IleH3eHckuii rocymapCTBEHHBII
negarorundecknid yausepceutet uMm. B.I'. benmuackoro, 2009. — 144 c.

AptamonoB B.A. u np. Coopuuk 3amau no anredpe / [lox pen. A.M. Kocrpukuna: YueOHUK JU1s
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https://urait.ru/bcode/511024
https://e.lanbook.com/book/184105
https://biblioclub.ru/index.php?page=book&id=68974
https://e.lanbook.com/book/126709

BY30B. — U3n. 3-e, ucnp. u non. — M.: ®©USMATIINUT, 2001. — 464 c. — ISBN 5-9221-0020-3.

5. MMozusax O.I'., Iluxkun E.B. Juddepennumanpaas reomerpus. IlepBoe 3HakomMcTBO. — M.:
Enuropuan YPCC, 2003. — 408 c.

6.3. Pecypcobl nHpOpMALIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn « MHTEepHeT»

1. DaexrTpoHHas OMOIMOTEKAa MEXaHHKO-MaTeMaTHueckoro (akynpreta MI'Y: http://lib.mexmat.ru/

MaremaTrueckoe 0r0po: Y4eOHHKH 110 MaTeMaThdeckoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

ok~ wn

7. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHUTIJIMHBI

1. MCTO[[I/I‘IGCKI/IC PECKOMCHAAWH 110 MOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MeTOI[I/IquKI/IC PEKOMCHAANH 10 OpraHu3anuu CaMOCTOSTEILHOMN pa6OTLI IO JUCHUIIJIMHAaM.

3. Meronudeckue peKOMEHIAIUH IO HAITMCAHUIO KYPCOBOM PabOTHI.

8. NUHPOPMAIIMOHHBIE TEXHOJIOI'MM JJsd OCYHWECTBJIEHUA
OBPA3OBATEJIBHOI'O NPOLHECCA 11O AUCIUIIJIMHE

.]II/IIICHZ%I/IOHHOG MnporpaMmmMHoe¢ ob0ecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopMmanmoHHbIie CIPABOYHBIEC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynprantl Iroc»

[TpodeccuonanpHbie 6a3bl TaHHBIX

fgosvo.ru — IMopran PeaepaabHBIX TOCYIAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB BHICIIETO
00paszoBaHus

pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU

www.edu.ru — dexnepanbublii mopran Poccuiickoe oOpazoBanue

CB0oOOIHO pacmpocTpaHsieMoe TporpaMMHOe oOecredeHue, B TOM YHUCJE€ OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJINHBI

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIIIMHBI BKIIOUAeT B ce0s:

- yueOHble ayAUTOPUM Ji1 MPOBEACHMS y4eOHBIX 3aHSITHUH, OCHAIIEHHbIE 00OpYAOBaHUEM H
TEXHUYECKUMHU CpPEJCTBAMU  OOYUYCHHMS: yuyeOHO MeOenblo, JOCKOW, JIEeMOHCTPAallMOHHBIM
00opynoBaHUEM, TIEPCOHATIBHBIMHA KOMITBIOTEpAMH, IPOEKTOPOM;

- TMOMEUICHUs MJIi CaMOCTOSITENIbHOW pabOThl, OCHAIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO MOJKIIOUeHHEM K ceTu «VHTepHeT» U obecreueHueM JJ0CTyna K JJIEKTPOHHOU
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MH(POPMAaIMOHHO-00pa30BaTENbHOM cpene.
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