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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 CTYIACHTOB OOIIeH MaTeMaTH4ecKOil KyJbTYphl, OBJaJ€HHE HMH 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 OIEPUPOBaTH C a0OCTPaKTHHIMH OOBEKTAaMH M OBITH
KOPPEKTHBIMH B YHNOTPEOJEHUH MaTEeMaTHYECKUX IOHATHH M CUMBOJIOB JUIS BBIPAXKCHMS
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOLLICHUH.

3. 3akperuieHus 3HAHUM, YMEHHUI U HABBIKOB, MOJIYUEHHBIX B XOJl€¢ M3yYEHUS JIPYIHX JAUCUHUILIIMH
(MaTemMaTHYECKU aHAU3, ajaredpa U TEOpHUsl YUCEII, TEOMETPHS).

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

1.2. [lnanupyembie pe3ybTaThbl 00y4eHUsI

B pesynbraTte OCBOSHHS MaHHOW IUCIUIUIMHBI Yy OOyd4arommxcs (HOPMHUPYIOTCS 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, (OPMHPYEMYIO YYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOILIEHUH,
brnoka 1 «/{uctumunnel (Moaynnn)» U BIsSETCS 0053aTeNbHON AJI U3YUEHUS.

Jly1s ocBOEHUS JUCHMIUINHBI «/30paHHbIe BOIIPOCHI BBICIIEH MaTEMaTHUKN» CTYIE€HThI UCIIOJIb3YIOT
3HAHUS, YMEHHUS, HaBbIKH, IIOJy4YEHHbIE U CPOPMUPOBAHHBIE B XOJ€ U3YyUEHUS NUCLUUIUIMH «Anredpay,
«I"eometpusi» u «MaTeMaTHUYECKUN aHATU3Y.

N3yuenne nucuuniaunsl «/136paHHble BOMPOCH! BBICIIEH MaTEMAaTUKI SIBISIETCS €CTECTBEHHBIM U
CYLIECTBEHHBIM JIOTIOJHEHHEM K JaHHBIM AMCUUIUIMHAM. Jlanee, psaa pa3fesioB 3TOM AMCLUMILIMHBI
coJiepKaT MaTepuallbl, 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 JIHWCLUMIUIMHBI 3HAHWUA WU

METOJAbBI MOXXHO HCIIOJIB30BaTh B H&HBHGﬁIHCM B HC}I&FOFI/I‘IGCKOﬁ JCATCIIBHOCTH.



3. OFBbEM N COAEP KAHUE IUCHUIIJIMHBI

3.1. O0beM aAUCIUIIINHBI

Koa-Bo
IToka3aTeapb 00beMa TUCHUILIHHDI yacoB

O0bEM TUCLHUIUIMHBI B 3a4ETHBIX €AUHUALIAX

O0BeM OUCHUILIMHEI B Yacax 324
KonrakTthnas pabdora: 164,7
Jlekun
[TpakTHYeckue 3aHATHS
KoHTakTHBIEC Yackl HA IPOMEKYTOUHYIO ATTECTAIUIO: 2,7
3auer 0,4
[Tpempk3amMeHaIMOHHAS KOHCYJIbTAIIHS
DK3aMeH 0,3
CamocrositenbHas paboTa 134
KoHTposib 25,3

dopma NpoOMEeKyTOUHOU aTTEeCTAIIHN:
3auer (7, 8 cemectp), sk3ameH (9 cemectp).

3.2. Conep:xaHue TUCUMILTUHBI

Koa-Bo
4acoB
HaumeHoBaHue pa3jie/ioB (TeM) °
JIncunImHbI §
g
ARE
> o =
= | B8
Cemectp 7
Tema 1. KpuBo/simHeliHbIe HHTErPaJIbI. 4 4
CrpsiMisieMocTh U AJIMHa Jyru KpuBoil. KpuBosmHeitHble nHTErpaisl 1-ro poaa u 2-ro
poJa: onpezeneHue, TEOPEMbI O CyLIECTBOBAHUH, OCHOBHBIE CBOMCTBA, METObI
BbIunciIeHNs. CBSA3b KPUBOJIMHEWHBIX UHTETPANIOB 1-r0 U 2-T0 poxa. Popmyna
Octporpaackoro — ['puna.
Tema 2. [loBepXHOCTHBIC HHTETPAJIBI. 8 6
[Inomans noBepxHocTH B mpocTpancTBe. [loBepxHOCTHBIE HHTETpalibl 1-T0O poga u 2-
r'o poJa: ONpeNEICHUE, TEOPEMA O CYILIECTBOBAHUH, OCHOBHBIE CBOWCTBA, METO/BI
BbIuncienus. [1nomanp noBepxHoctu Bpamenus. TenecHsiid yroi. Csi3b
MOBEPXHOCTHBIX UHTErpasioB 1-ro u 2-ro poxa. Popmyna Octporpanackoro — ["aycca,
¢dopmyna Crokca. HezaBucumMocTh KpUBOIMHEHHOTO HHTETpajia 2-To poja OT MyTH
uHTErpupoBanus. IloTeHnmanbHOE BEKTOPHOE TOJIE.
Tema 3. KpuBu3Ha u Kpy4yeHne KpUBbIX. 6 8
Kpusas B mpocTpaHcTBe, KacaTelbHbIN BEKTOP U HATYPaJbHBIN nmapamertp. LlenTp u
paaunyc KpuBu3HbI KpuBoi. Kpyuenue, popmynsl Opene. [ 1aBHbIe KPUBU3ZHBI
noBepxHocTH. ['ayccoBa KpuBHM3HA, CpeiHAd KpuBU3HA. Bropas kBaaparuynas popma
MOBEPXHOCTH.




Hroro B cemecTpe 7 | 18 \ 18

Cemectp 8

Tema 4. UcTopuyeckuii 0030p 000CHOBaHHSA reOMeTPUH. JJIeMEHThI TeOMeTPHH 4 4
JlobaueBckoro.

I'eomerpus no EBknupa. «Havana» EBximnna. Kputuka cucremsl EBkiinna. [1sTh1i
noctynaTt EBknuna. H.W. JIobaueBckuii u ero reomerpus. CuctemMa akCuom
I'uns6epra. O630p cnencreuii u3 akcuom rpynt I-11; 1-V. Akcnoma JlobaueBckoro.
[TapannensHbie npsimbie o JlobaueBckomy. TpeyroibHUKH U YETHIPEXYTOJILHUKH Ha
iockoct JIobaueBckoro. BzanMHoe pacronoxkeHue AByX MPsIMBIX Ha MJIOCKOCTH
JloGaueBckoro. OKpy>KHOCTb, SKBUAUCTAHTA U OPUIIHKIL

Tema 5. O60ocHOBaHNE eBKJIUI0BOI reOMeTPHH. 6 4
[TonsiTe 0 MaTeMaTU4eCcKol CTpyKType. HempoTuBOpeunBOCTh, HE3aBUCUMOCTD U
IIOJIHOTA CUCTEMBI aKCHOM. [0Ka3aTenbCTBO JIOTMUECKON HEPOTUBOPEUYNBOCTH
reometpun Jlob6aueBckoro. Cucrema akcuom ['minsbepra. Cucrema akcuom Betms
TPEXMEPHOI'0 EBKJIN0BA ITpOCTpaHcTBa. JIyd, yroi, oTpe3ok. PaBeHCTBO OTpe3KOB U
yrioB. [lnuHa otpeska. Akcuomaruka A.B. [loropenosa mKoJIbHOTO Kypca F€OMETPUH.
006 akcroMax IIKOJIbHOIO Kypca T€OMETPHUH.

Tema 6. JIuneiinbie npocTpancTa. [lognpocTpancrpa. 4 6
OmnpenerneHne U CBOKWCTBA JIMHEWHOTO MPOCTPAHCTBA. ApU(METHISCKOE N-MEPHOE
JUHEHOoe mpocTpaHcTBO. basuc u koopauHatel BekTopa B 6asuce. [IpeobpazoBanue
koopauHar. Marpuna nepexona. Onpeznenenue nognpoctpanctsa. Kpurepuit
noanpocTpancTsa. [loanpocTpancTBO peleHnit OJHOPOAHON CUCTEMbI JTMHEHHBIX
ypaBHeHU. OyHAaAMEHTAIbHAS CUCTEMA PEMIEHUA OJJHOPOIHOW CUCTEMBI JIMHEWHBIX
ypaBHeHuil. JIunelinoe MHOTOOOpasue.

Tema 7. U3oMop¢u3M JMHEHHBIX NPOcTPaHCTB. JInHeliHbIe onepaTopbl. 4 4
[TonsiTue u cBoiicTBa M30MOp(HU3Ma TMHEHHBIX MPOCTPAHCTB. TeopeMbl 00
n3oMop(hu3Me TUHEHHBIX TpocTpaHcTB. OpeneseHre, CBOMCTBA, IPUMEPhI THHCHHBIX
oneparopoB. Teopema 0 3a1aHNM JIMHEWHOTO oneparopa. Marpuiia TMHEHHOTO
oreparopa B 6a3uce. CBs3b MATPHII B pa3IUYHbBIX 0a3ucax. JlecTBUS HAl IMHCHHBIMH
OIIEPATOPAMH.

HTtoro B cemecTpe 8 | 18 18
Cemectp 9
Tema 8. O0paTHbIe onepaTopsbl. 6 10

[TonsiTHe 0OpaTuMocCTH IMHEHHOTO oneparopa. SAnpo u 00pa3 TUHEHHOTO onepaTopa,
paHT U AeEeKT.

Tema 9. CodcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYEHN I JINHEIHHOTo onepaTopa. | 12 12
[TonsiTHE COOCTBEHHOTO BEKTOpA K COOCTBEHHOTO 3HAYEHUSI TMHEHHOr 0 orneparopa.
XapakTepuCcTUYECKOE ypaBHEHUE JIMHEHHOTO OIEpaTopa, €Ero MHBAPUAHTHOCTb.
Kpurepnii cymecTBoBaHUs y JMHEHHOTO ONEPATOPa MAaTPUIIbl JUArOHAJIBLHOTO BUA.
JIunelHble onepaTopsl ¢ MPOCTHIM CIIEKTPOM.

Tema 10. OpToronanbHble CHCTEMbl BEKTOPOB. 8 12
Omnpenenenne OPTOroHaIbHON CUCTEMBI BEKTOPOB. CBsI3b OPTOTOHAIBHOCTH C
JUHEWHOU 3aBUCUMOCTBIO M HE3aBUCUMOCTbHI0. OpTOroHaNbHBIE U
opToHOpMHpOBaHHEIE 6a3uckl. [Iponecc oproronanu3armu 6a3uca. OpToroHansbHOE
JIOTIOJTHEHHUE K MOANIPOCTPAHCTBY.

Tema 11. MeTpuueckue 3a1a44 B eBKJIMI0BOM IIPOCTPAHCTBeE. 4 10
PaccrostHre OoT TOUKH A0 TUHEHHOT0 MHOT000pa3Hs B €BKJIMI0BOM IIPOCTPAHCTBE.
Hanmenbmmil yron Mexx1y BEKTOPOM U TMHEHHBIM MOAIPOCTPAHCTBOM.

Tema 12. JInneiinbie npeodpa3oBaHusl eBKJINJI0BBIX MPOCTPAHCTB. 6 10
[TonsiTne MUHEHHOTO MPEeoOpa30BaHMs €BKINI0BA MpOCcTpaHcTBa. OPTOrOHAIbHBIC
npeoOpa3oBaHMsL.




Hroro B cemectpe 9

36

54

Hroro

72

90

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOM

PABOTBI OBYUYAIOHINXCA
Tembl HN3yyaempblie BONIPOCHI Kou- DopMbl Meton | ®opm
st BO CaMOCTOATE | HYECK bl
€caMoCTo 4acoB JIbHOM oe oT4yer
SITEJILHO padoThbI olecme | HOCTH
ro YeHue
H3y4YeHH
|
Ceme
cTp /
Tema 1. CrpsmiisieMocTb U JJIMHA AyTH 9 N3yuen | Pexomenn | [Jomamn
KpuBomu | kpuBoii. KpuBonuHelHbIE MHTETpaIbI ue yeMmast HEe
HEWHbIE 1-ro pona u 2-ro pojaa: onpejaencHue, Hay4YHO | HAy4HO- 3a/laHHe.
UMHTErpall | TEOPEMBI O CYLIECTBOBAHUH, OCHOBHBIE - MeToau4de | YCTHBIA
BI. CBOMCTBA, ME€TObI BbIUMCIIEHUS. CBS3b METO/H | CKas orpoc.
KPUBOJIMHEHHBIX UHTETPAJIOB 1-10 U 2- yeckoil | nturepatyp | KonTpo
ro poaa. ®opmyna OCTporpaackoro — auTepa | a, CeTh JbHas
['puHa. TYpbI Wureprer | pabora
Tema 2. [Lnomans MOBEPXHOCTH B 9 N3yuen | Pexomenn | [Jomamn
IToBepxn | mpoctpanctse. [loBepxHOCTHBIE ue yemast HEe
OCTHBIE MHTErpajel 1-ro pona u 2-ro poxa: Hay4YHO | HAy4HO- 3a/1aHHe.
HHTETpajl | ONpPEAEIEHNE, TEOPEMA O - MeTOoan4Ye | YCTHBIN
BI. CyILIECTBOBaHUH, OCHOBHBIE CBOICTBA, METO/H | CKas orpoc.
MeTobl Beruncienusd. [Lomans yeckoil | nturepatyp | KonTpo
MIOBEPXHOCTHU BpauieHus. TerecHbIn JauTepa | a, CeTh JpHas
yroi. CBs3b MOBEPXHOCTHBIX TYpBI HNurtepuer | pabora
MHTETpasIoB 1-ro u 2-ro poza.
®opmyna Octporpanckoro — ["aycca,
¢dopmyna Crokca. HezaBucumocTsb
KPUBOJIMHEHHOTO MHTErpajia 2-ro poaa
OT IIyTH UHTETPUPOBAHUSI.
IToTeHmanpHOE BEKTOPHOE MOJIE.
Tema 3. KpuBas B mpocTpaHCcTBE, KacaTeIbHbIN 10 | Usyuen | Pexomenna | Jlomarr
KpuBH3H | BEKTOp U HaTypaJIbHBII MapaMeTp. ue yemas Hee
au IleHTp U pagnyC KpUBU3HBI KPUBOM. HAy4YHO | HAy4HO- 3aJ1aHue.
kpyuenue | Kpyuenue, popmynsl @pene. I maBHbIE - MeTroaude | YCTHBIN
KpUBBIX. | KpUBH3HBI IOBEpXHOCTH. ["ayccoBa METOAM | CKast orpoc.
KpUBH3HA, CPEIHsS KpUBN3HA. Bropas yeckod | aureparyp | Konrpo
KBaJpaTH4Has GopMa MOBEPXHOCTH. JauTepa | a, CeTh JbHas
TYpBI Wurepuer | pabora
Hroro B cemectpe 7 | 28
Ceme
cTp 8
Tema 4. I'eomerpus no Esknupaa. «Havana» 8 N3yuenune Pexom | loma
Wcropnu | EBkimpa. Kputuka cucremsl EBknmaa. HAy4YHO- €HJye | IIHee




eCKUi [Tateiit noctynar Esknuna. H.A. METOAUYECK | Masd 3a7aHu

0030p JloGaueBCKuUl U €ro reoMeTpusl. oi Hay4YH | e.

obocHoBa | Cucrtema akcuom I'mnbbepra. O630p JUTEpaTypbl | O- YcrHbl

HUS caenctuit u3 akcuom rpyn I-11; 1-V. Meron |

reomeTpu | Akcuoma JlobaueBckoro. MYecKa | OIpoc.

U. ITapajyuienpHble pAMBIE 110 a1 Kontp

Onement | Jlo6aueBckoMy. TpeyroabHUKHU U JuTepa | oJibHas

bl YEThIPEXYTOJbHUKH Ha TUNIOCKOCTH Typa, | pabota

reomerpu | JlobaueBckoro. B3zaumuoe CeTh

u pacrosIoXkeHue IByX IpsIMbIX Ha Hurep

JloGaueBc | mnockoctu JlobaueBckoro. HET

KOTO. OKpyXHOCTb, SKBUJUCTAHTA U
OPHUILIMKII.

Tema 5. [ToHsTHE O MATEMATHYECKOU H3yuenue Pexom | loma

ObocHOB | cTpykType. HenmpoTuBopeunBoCTb, Hay4HO- eHJye | IIHee

aHue HE3aBUCHMOCTb U ITOJIHOTA CUCTEMBI METOJIMYECK | Mast 3aJlaHU

€BKJIMJIOB | akCHOM. Jl0Ka3aTenbCTBO JIOrHYECKOM ol Hay4H | €.

oM HEIPOTUBOPEUMBOCTU T€OMETPUN JUTEpaTypsl | O- VYcTHbI

reometpu | JlobaueBckoro. Cucrema akcuom Meron | i

. ['mnp6epra. Cucrema akcuom Beitns MYeCcKa | oIpoc.
TPEXMEPHOIO €BKIUA0BA s Kontp
npoctpaHcTsa. Jlyd, yrois, oTpes3ox. JUTEpa | OJIbHAA
PaBeHCcTBO OTpe3koB U yrioB. Jlnnna Typa, | pabota
oTpe3ka. Akcuomaruka A.B. CeTh
[Toropenosa MIKOIBHOTO Kypca Hurep
reometpun. O0 akcMOMax MIKOJIHHOTO HET
Kypca reOMeTpHH.

Tema 6. Oripezenenne U CBOMCTBA TUHEHHOTO Nzyuenue Pexom | Jloma

Jluneitnsl | mpoctpancTBa. ApudMeTHyecKoe n- Hay4HO- eHJye | IIHee

e MEpPHOE JINHEHHOE MPOCTPAHCTBO. METOJIUYECK | Mast 3aJlaHU

npoctpad | ba3uc u koopAMHATHI BEKTOpA B ot Hay4H | €.

CTBa. 6asuce. [IpeoOpa3oBaHne KOOPIUHAT. JUTEpaTypsl | O- YcTHbI

ITonnpoc | Marpuna nepexona. Onpeznenenue MeTOH | ¥

TpaHCTBa. | noanpocrpancTsa. Kpurepuii AYECKa | OMpOC.
noanpocrpadcTsa. [ToampocrpancTso s Kontp
pELICHUI OTHOPOJHOM CUCTEMBI JATeEpa | OJbHAS
JIMHEUHBIX YPaBHEHUM. Typa, pabota
@yHIaMEHTAIbHAS CUCTEMA PEIIEHUN ceThb
OIHOPOJHOM CUCTEMBI JINHENHBIX Hutep
ypaBHeHUH. JInHEitHOe MHOTO0Opa3ue. HET

Tema 7. [TonsiTHe U cBoO¥icTBa U30MOphU3Ma N3yuenue Pexom | loma

N3omopd | nuHelHbIX TpocTpaHcTB. TeopeMbl 00 HAay4YHO- EHJlye | IIHee

U3M U30Mop(pU3Me THMHEHHBIX METOJAMYECK | Mad 3a/1aHu

JIMHEWHBI | MpocTpaHcTB. OnpeneneHue, oi HAay4YH | e.

X CBOMCTBA, IPUMEPHI JTUHEHHBIX JUTEPATYphl | O- YcTHbI

IIPOCTpaH | oneparopos. Teopema o 3a7aHuU MeTon | M

CTB. JUHENHOro oneparopa. Marpuna n4ecKa | ompoc.

Jlunelinbl | MuHEWHOTO onepartopa B 6asuce. CBs3b o Kontp

e MaTpuIl B pa3InIHBIX Oazucax. JUTEpA | OJIbHAS

onepatop | JlelcTBus Hal TMHEMHBIMU Typa, paborta

BI. oIepaTopaMHu. CETh

WHuTep




HET

Hroro B cemecTpe 8 | 28
Ceme
cTp 9
Tema 8. | [loHsAaTHE 0OPaTUMOCTH JTMHEHHOTO 15 | Usyuenue Pexom | Jloma
OOparnbl | omeparopa. Sapo u 00pa3 TUHEHHOTO Hay4HO- eHaye | IIHee
e oIeparopa, paHr u aAedexr. METOAMYECK | Mas 3aJ]aHU
oreparop oi Hay4YH | €.
BI. JIUTEpATypHl | O- YcTHbI
Mmeron | #
U4ecKa | orpoc.
a1 Kontp
JaUTEpa | OJIbHas
Typa, | pabora
ceThb
Hutep
HeT
Tema 9. [TonsTre cCOOCTBEHHOTO BEKTOpA U 18 | Uzyuenue Pexom | loma
CoOcTBeH | COOCTBEHHOTO 3HAYEHUSI TMHEHHOIO Hay4HO- eHaye | LIHee
HbIE oreparopa. XapakTepuCTHUIECKOE METOJUYECK | Mast 3aJlaHu
BEKTOPBl | ypaBHEHME JIMHEHHOI0 Oneparopa, ero oM Hay4YH | e.
U WHBAapUaHTHOCTb. Kpurepuit JUTEeparypsl | O- YcTHBI
COOCTBEH | CYIIECTBOBAHHUS y JIMHEHHOIO meron | i
HbIE oreparopa MaTpHULbl TUaroHaIbHOIO U4ecKa | orpoc.
3HaueHus | Buja. JInHelHble onepaTopsl ¢ s Kontp
JIMHEHHOT | IPOCTBIM CIIEKTPOM. JUTEpa | OJIbHAA
0 Typa, | pabota
oreparop CeTh
a. HuTep
HET
Tema 10. | Onpenenenne opTOroHaIbHON 15 N3yuenue Pexom | loma
Oprorona | cuctemsl BeKTOpoB. CBs3b Hay4HO- eHJye | IIHee
JIbHBIE OpPTOTOHAJIBHOCTHU C JINHEHHOU METOJUYECK | Mast 3aJlaHu
CUCTEMBI | 3aBUCHUMOCTBIO U HE3aBUCHMOCTBIO. oit Hay4H | e.
BEKTOPOB. | OpTOrOHAJIBHBIE U JUTEpPaATypsl | O- VYcTHbI
OPTOHOPMHUPOBAHHBIE OA3UCHI. MeTon | M
I[Tponiecc oproronanu3zanuu 6asuca. u4ecKa | ompoc.
OproronanbHO€ JIOMOJTHEHUE K s Kontp
HOJIIPOCTPAHCTBY. JaUTEpa | OJbHas
Typa, | pabora
CETh
Hutep
HET
Tema 11. | PaccTosiHuE OT TOYKH 10 TUHEUHOTO 15 N3yuenue Pexom | loma
Metpuue | MHOrooOpasusi B €BKIMI0BOM Hay4HO- eHaye | IIHee
CKHe npocrpaHcTBe. HaumeHnbmmii yromn METOJIMYECK | Mast 3aJlaHU
33J1aud B | MEXJy BEKTOPOM U JINHEHHBIM oM Hay4dH | €.
€BKJIUIOB | OAIPOCTPAHCTBOM. JUTEpaTypsl | O- YcTHbI
oM Meron |
MpocTpaH HnYecKa | ompoc.
CTBE. s Kontp
JUTepa | OJIbHas




Typa7
CeTh
Hurep
HET

pabora

Tema 12.
JIuaeHb!
e
npeoOpas
OBaHUA
EBKJIMOB
BIX
pocTpaH
CTB.

[TonsiTie MMHEHHOTO MPeoOpa3oBaHM 15

CBKJINOBA MPOCTPAHCTBA.

OproronainbHble PeoOpa3OBaHuUs.

HTtoro B cemectpe 9

78

Hroro

134

5. ®OHJ OLIEHOYHBIX CPEJCTB JJS1 MPOBEJAEHUSI TEKYIIEW U
MPOMEKYTOYHOM ATTECTAIIAM 11O TUCHUATIINHE

5.1. [lepeyeHb KOMIETEHUUH ¢ YKa3aHHeM 3TanoB MX (OpMHPOBaHHUSA B NpoLecce OCBOCHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Koa 1 HauMeHOBaHN e KOMIIETEHIIUU

Jtanbl GopMHUPOBAHUSA

IIK-1. CnocobeH ocBauMBaTh M HCIIOJIB30BATh TEOPETHUECKUE
3HaHUS W TPAKTUYECKHE YMEHHMS W HaBBIKM B MPEAMETHOU
o0acTu pH pelIeHur mpohecCHOHATbHBIX 3a1a4

1. PabGoTta Ha y4eOHBIX 3aHATHSIX.
2. CamocrosTenbHas padborTa.

5.2. Onucanue noka3sarejieil U KpUTEepHeB OLEHNBAHUS KOMIETEHUMA HA Pa3JIMYHBbIX 3TaNax UxX
¢hopMupoBaHusi, ONUCAHHE IKAJ OLlEHHBAHUSA

OuenuBa
YpoBeHnb dran
eMble Onucanne Kpurepun IMIxkana
copmupo- | popmuposa .
KoMIIeTe nokasareJiei OLICHUBAHUSA OLIeHUBAHMS
BAHHOCTH HUA
HIUH
[K-1 [Toporoseiii | 1.Pabora Ha | 3HaTh OCHOBHBIE Homamnee [Ixana
y4eOHBIX HIOHSITHS U TEOPEMBI 3aJlaHueE. OLICHUBAHHUS
3aHATHAX. YMers pemath VYcrHbIi JIOMAIIHET 0
2. W3YYEHHBIE 3a/1a4U orpoc. 3ananus. [lkana
Camocrosren KoHnTponbHas | onieHuBaHUs
pHas padora. paborTa. YCTHOTO OIpoca.
[IIxana
OLICHUBAHHUS
KOHTPOJIBHON
paloTHI.
[Tponsunyt | 1. PaGora Ha | 3HaTh: MOHATHUS U Homaminee [Ixana
Bl y4eOHBIX TEOPEMBI C 3aJlaHueE. OLICHUBAHHUS
3aHATHSX. JI0KA3aTeIbCTBAMU. YcTHBII JIOMAIITHEro
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OnenunBa

YpoBeHnb Itan
eMble p Onucanue Kpurepun IIxkana
chopmupo- | popmupona N
KOMIIeTe nokKasareJiei OLICHUBAHUS OllCHMBaHUSA
BaHHOCTH HUSA
HITUU
2. YMeTh: pemaTth 3a7a4u, | Opoc. saganud. [lIxana
CamocrosiTen | TBOpUYECKH UCTIONB3Yysd | KOHTposbHAs | OllEHUBAaHUS
bHas padoTa. | MMOJYYCHHBIC 3HAHUS. pabora YCTHOTI'O OIpoca.

Bnaners:

IIIxama

TEOPETHYECKUMHU OLICHUBAHHUS
3HAHUSAMH U KOHTPOJILHOH
IIPAKTUYECKUMHU paloTBhI.
YMEHUSMH, IPUMEHSS
UX B IIPEIMETHOU
00J1acTH NP peLIeHUH
npodeccHoHaATbHBIX
3ajad.
IIkana oueHUBAHUS TOMAIIHET0 3aJaHUS
Iloka3zarennb Basnbl
Crynent npaBuiabHO BeimosHWI 0 — 10% nomaminero 3aganus 0
Ctynent npasuibHO BoinonHua 11 — 20% nomarninero 3aganus 1
CryneHt npaBuiabHO BeimonHWI 21 — 40% nomamniHero 3aganus 2
CryneHt npaBuiabHO BeimoaHWI 41 — 60% nomamniHero 3aganus 3
CrtyneHT npaBmibHO BeIoHUI 61 — 80% nomaniHero 3axanus 4
CryneHt npaBuibHO BeimonaHmI 81 — 100% nomarmHero 3amaHus 5
IlIkaja oneHHBAHUS YCTHOTO ONpoOca
Kpurepnii onenuBanus banibl
CTyIeHT OTBETWII Ha BOIIPOC M MOKA3aJl IOJHOE W YBEPEHHOE 3HAHNE TEMBI 5
CTyneHT OTBETHJI Ha BONPOC, OTHAKO B OTBETE NMPHUCYTCTBYIOT HECYILIECTBEHHbIE 4
OIMOKH, HETOCTATKU M HETOUETHI
CTyIeHT B [IeJIOM OTBETHJI Ha BOTIPOC, HO B OTBETE UMEIOTCS 3aMETHBIC U TpyObIe 3
OLIMOKH, HEJOCTATKU U HETOUETHI
CTyneHT He OTBETHII Ha BOIPOC, HO UMEIOTCS 00Jiee BYX MPaBMIIbHBIX HIIEH UITH 2
M0JIXO0B K IPAaBUJIbHOMY OTBETY
CTyneHT He OTBETHJI Ha BOINPOC, HO HMMEIOTCS TOJNBKO OHA-IBE WU WIIH 1
MOJIXO/bI K MPaBUJILHOMY OTBETY
CTyIeHT He OTBETHII Ha BONIPOC M MOKa3aJ MOJTHOE HE3HAHUE TEMBI 3aJIaHUsI 0
IIIxaja OneHNBAHUS KOHTPOJIbHOM PadoThl
IHoka3zarennb Bbanabl
CrtyneHT npaBuiabHO BeIoHWI () — 2% Bcex 3axanuit 0
CTyIeHT MpaBHIBHO BRITOTHWI 3 — 5% BCex 3agaHuit 1
CTyneHT npaBUIbHO BeIMoaHMI 6 — 10% Beex 3agaHuit 2
CtyneHt npaBmibHO BeimonHuI 11 — 15% Bcex 3amanuit 3
CTyneHT npaBmiIbHO BIMONHUI 16 — 20% Bcex 3amanuit 4
CtyneHT npaBuiIbHO BeImosHWI 21 — 25% Bcex 3amanuit 5
CtyneHT npaBmiIbHO BBIMONHUI 26 — 30% Bcex 3amaHuit 6
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CtyneHT npaBuibHO BRIMOTHUT 31 — 35% Bcex 3amaHuit 7
CtyneHT npaBuiIbHO BeimoaHmI 36 — 40% Bcex 3aanuit 8
CtyneHT npaBuwibHO BeIOTHUI 41 — 45% Bcex 3amaHuit 9
CtyneHT npaBuibHO BeimosHWI 46 — 50% Bcex 3amanuit 10
CTyneHT npaBuwibHO BIMOTHUI 51 — 55% Bcex 3amanuit 11
CTyIeHT npaBIILHO BBITOJHUI 56 — 60% Bcex 3amanuit 12
CTyneHT mpaBUIbHO BRIMOIHWI 61 — 65% Bcex 3amanuit 13
CTyneHT npaBuiIbHO BBITOTHUI 66 — 70% Bcex 3amaHuit 14
CTyzneHT npaBWIbHO BbINOJHUA /1 — 75% Beex 3aiaHuit 15
CTyneHT npaBuiIbHO BBIMOTHUI 76 — 80% Bcex 3amaHuit 16
CtyneHT npaBuibHO BeimosHWI 81 — 85% Bcex 3amanuit 17
CtyneHT npaBuwibHO BIMOTHUI 86 — 90% Bcex 3amaHuit 18
CTyneHT npaBuwibHO BRITOTHUI 91 — 95% Bcex 3amaHuit 19
CryneHT npaBuiabHO BeimoaHMI 96 — 100% Bcex 3amanuit 20

5.3. TunoBble KOHTPOJbHBIE 3aJaHUSl MM HHbIe MAaTepHabl, HeOOXOAMMBbIE IS OLEHKHU
3HAHMH, YMeHHii, HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TaNbl
(¢GopMupoBaHusi KOMIIeTeHIM B MIpollecce 0CBOCHUS 00Pa30BaTeJIbHON MPOrPaMMBbI

IIpumepHbIe TOMaNIHUE 3aIaHUS
Cemectp 7

1. BoluncnuTh KpUBOJMHENHHBIE UHTETPpaJIbI 1-T0O U 2-T0 poja:
a) I ydx—3xdy, rme I'= {X =sint, y=cost,0<t < 7z}, 00X0/1 KOHTYpa 10 BO3PAaCTaHHMIO {;

r

6) Ixzdl, e F:{x:x@cost, y=-/8sint, z:t,Ostgn};
r

B) jxy3dy , tne I'= {y =(x*+D"*,0<x< 2}, 00X0/1 KOHTYpa 110 BO3PACTAHUIO X;
r

r) je‘xdl, e F={x=|n(1+t2),y:2arctgt—t,Ostsl}.
r

2. BpUncinTh MOBEPXHOCTHBIE HHTETPAIBI 1-T0 U 2-T0 poja:

a) J]dZdX,rz:e 0={X+3y+z=5,x20, yZO,ZZO},HopMaHL M K oobpa3zyer
ocTpsiii yroi € ockto OY; 0) ”ZdS, TIe 0'={X+y+2=3,XZO,yZO,ZZO};
B) stdxdy, rie 0'={X2 +y?+2°=1,%x>0, yZO,ZZO}, HOpMaJb M K o 00pasyet

ocTpslit yron ¢ oceto OZ; 1) ”szS , TIIe a:{x2 +y?+22=1y=>x/320, 220}.

3. BbUMCINUTE NOBEPXHOCTHBIN MHTETpall 2-TO POjia Yepe3 MOBEPXHOCTH O, SBISIOLIYIOCS TpaHULei
¢urypsl H, ecu Hopmallb K ¢ BHEIIHSSA:

2) ﬁx3dydz+2x2ydzdx+(2x—1)dxdy, H={*+y2<10<z<1};

6) ﬁxzdydz+xdzdx+xzdxdy, H :{x2 +y?<z2<1, x>0, yzo}.
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. Haiitu morenuman U (X, Y, Z) BEKTOPHOTO MO F= {P(X, Y,2), Q(X,Y,2), R(X,Y, Z)}, €CIIH:
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.

. HaiiTu KpuBM3HY U KpydeHHE KPHBBIX B TPEXMEPHOM IIPOCTPAHCTBE:
a) r=e'fsint,cost,1}; 6) r=alht,sht,t} (@>0); B) r={cos’t,sin®t,cos2t].
. Berauciaurte rayCcCoBy U Cp€IHIOI0 KPUBHU3HEBI IOBEPXHOCTU:

a) z=f(X)+g(y); 6) r=1{ucosv,usinv,av} (a>0).
Cemectp 8
. HOKa)KI/ITe CBOMCTBA napajICJIbHBIX ITPAMBIX:

a) ecaM mpsMas a TMapajuiesibHa MpSMOW D B 3ajaHHOM HampaBiieHHH, TO mpsiMas D Taxoke
napajulesibHa @ B TOM K€ HalpaBJICHUH;

0) 1Be MpsMBbIE, MMapauIeIbHBIE TPETHEH B OJTHOM M TOM K€ HAlpaBJICHUH, NapaJJIeTbHBI MEXKIY
co00i B TOM K€ HaIlPaBJICHHH.

. Hoxaxwure, uyto B cucreme akcuoMm Iunpbepra KaxKaoe W3 CIEAYIOUIMX MPEIJIOKEHUN
HKBUBAJIEHTHO aKCUOME MapaIeIbHOCTH:

a) CyMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA PABHA JIBYM IPSIMbIM;

0) ecnu pa3uYHbIC MpPsSMbIC & U D He MepHeHIUKYIAPHBI, TO MEPICHIUKYIISP, MPOBSAEHHbBIN B
10001 TOYKE MPSIMOii a, epeceKaeT npsmMyro b;

B) KakoOBbl Obl HM OBUIM TPH pa3iMYHBIC IMPSMBIC, BCET/Ia CYIIECTBYET MpsMas, OTIMYHAS OT
JAHHBIX MPSAMBIX U [IEPECEKAIOIIAs BCE TPU NPSAMBIE B TPEX PA3IIMYHBIX TOUKAX.

. Hcnonp3ysa akcuomatuky Beiirs, nokaxure:
a) TEOpEMY O CpEJHEN JIMHUU TPEYrojbHUKA; 0) TEOpeMY KOCUHYCOB;  B) TEOPEMY CHHYCOB;
') TEOPEMY O JIBYX MEPHEHIUKYISAPAX; 1) TEOPEMY O TPEX MEPIEeHANKYIISpax.

. Haiitn Ga3uchl CyMMBI M TepecedeHusl JTMHEHHBIX IMOANPOCTPAHCTB, HATSIHYTHIX HA CHUCTEMBI
BEKTOPOB a u b:

)a=0L21, a,=LL-D, a,=133); b,=(23-1, b,=(122), b,=(11-3).

6)a,=(1L21-2),a,=(2310),a,=(122-3); b,=1111), b, =(10,1,-1),
b, =130 -4).

. Haiitu matpuny A nmmeifHoro omeparopa f mmHeitnoro mpocrpancta R® B crammaprHOM
6asmce, ecru s MO60ro X = (X, X,,X;) € R® 3mauenne f(X) paBHo

a) F(X)=(X,, %3, X +2%,);  0) F(X)=(05X, +2X, —%3,0,% +X5);  B) F(X)=(X,, X5, %X, +X,).

. Hyctb X = (X, X,,X;) € R®. SABnsercsa nu oneparop f(X) muneitnbmv?

a) f(X) =(X1_X2'X2 — X3, X3 _Xl); 6) f(X)=(| Xy |7X2 X3, %, _Xs); B) f(X) :(Xglxsvxl) ;
r) f(X)=(Bx —4X%, —3%;,. L X; +2%;); 1) F(X)= (X, +3X, —2%;, X, + X, — X3,5X, +6X,) .

. Mcrionb3ys CBOWCTBO COXpaHEHMs] paHra NpuU H30MOPPHOM OTOOpaKEHUH, HAWTH paHr
CIIEAYIOIHUX CUCTEM BEKTOPOB B COOTBETCTBYIOIIUX IPOCTPAHCTBAX:

(1 2} (—1 3] (—5 oj (0 oj
a) a, = , a,= , Ay = , 8, = .
1 2 4 5 2 3 -3 -1
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6) f,(X)=1+2x+x*+2x>, f,(X)=-1+3x+4x>+5x%, f,(x)=-5+2x*+3x°.
Cemectp 9

. JluneitHoe mpeoOpaszoBanue f B HekoTOopoMm Oasuce 3amano marpuuein A. Haiitu B 3ToM Gasuce
MaTpHIy 06paTHOro IMHeitHoro mpeoGpasosanms f *, ecim

1 3 4 0 10 011 1 2 3
a) A=/0 1 5|, 06 A=-1 4 0, B) A=|0 6 5|. 1) A=|4 5 6.
0 0 -1 -3 21 1 00 7 8 8

. Haiitu coOcTBeHHBIC 3HaYCHUS U COOCTBEHHBIC BEKTOPBI JIMHEHHBIX MpeoOpazoBanuii f, 3aanHbIX
B HEKOTOpOM Oaszuce maTpuramu A

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

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

a) a,=(1,-22-3);, a,=(2-324). 0) a,=(11L2); a,=(23-3).
B) a,=(212);, a,=(L2-2). r a =@1111); a,=@11-1-1).

. HaiiTi paccrosiHue OT TOYKH, 3aJJaHHOH BEKTOPOM X, /IO JIMHEHHOTO MHOTr000pa3us, 3aJaHHOTO
CUCTEMOH ypaBHEHUII:

2%, —2X, + X3 +2X, =9,
2%, —4X, + 2%, +3X, =12.

X +2X, + X, — X, =1,

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

X +3X, + X3 —3X, =2.

. IIpuBectu cummeTpuyHyto marpuiy A k Buny A = QDQfl, rae D — quaronanpHas marpuia, a Q
— OpPTOTOHAJIbHAS MaTPUIlA, SCITH

13 -2 2 -3 1 1 3 -3 1 4
a)A:(3 9}; 0) A= 2 2 2|, BA=1 1 -3|; nA=1 9 2|
-3 2 -2 3 -3 3 4 2 3

IIpumepHbIe 321aHNSA KOHTPOJILHOMH padoThI

Cemectp 7

. Beraucnuts KpUBONMHEHHBINH HHTErpan 1-ro poaa I ycosxdl, rme I'= {y =sin x, 0<x<x/ 2}.
r

. Berunciuts kpuBonuHEHHbIH nuHTerpai II-ro pona Ix‘ldy +ydx+ydz, rme
r
I'= {X =12, y = t3,z=t%1<t< 2}, 00X0J1 KOHTYpa M0 BO3pacTaHuio .
. Boruncnute noBepXHOCTHBIN HHTErpal 1-ro pona H dS,rne o= {X +y+z2=2,y>2x20,2> 0}.

o

. BbrunciuTh MOBEPXHOCTHBIN HHTErpall 2-T0 pojaa H z%dxdy, rae

o

o= { = /x*+y*,x<0,y>0,2 Sl}, HOpMaJTh M K 0 00pa3yeT ocTphIid yroi C ocbio OZ.

14



. 2 2 2
. BBIUMCIIUTE MOBEPXHOCTHBIN MHTErPa 2-T0 poa jq x“dydz +y“dzdx+z°dxdy wepes

MIOBEPXHOCTh O, SABIIAIOILYIOCS TpaHuIeit purypsr H = {X +y<1,x>0,y>0,0<z< 1}.

Hopmane k o BHewIHSS.
= 3,2 2,2 2 3 2
. Haiitu morenmman U (X, Y, Z) BekropHoro moist F = {2xyz +2°,X°2+3y°2°,X°y+2y°z+3xz }

N
. HallTu KpuBHU3HY U Kpy4€HUE KPUBOU B TPEXMEPHOM IIPOCTPAHCTBE I = {a cost, acost, bt} , rae
a>0ub=0.

Cemectp 8
. JlokaxxuTe HepaBEHCTBO TPEYrOJIbHUKA, UCIIONIb3Ysl aKCHOMAaTUKY Beirs.

. Jokaxxutre Ha ocHoBanuu akcuoM I — III akcuomaruku J[. 'mnpbepra Teopemy O paBEeHCTBE
BEPTUKAJIbHBIX YIJIOB.

. Ucnonb3ys axcuomatuky Beilng, nokaxuTe, 4TO B €BKJIHIOBOM T'€OMETPUU HE CYIIECTBYET
MPSIMOH, TIEpeceKarolel BCe CTOPOHBI TPEYTOJIbHUKA.

4. JlokaxuTe TeOpeMy O CyMME yIJIOB TpeyrojbHUKa B akcuomaruke A.Jl. Anekcanaposa.

. Haiitn matpuiy nepexoma ot 6asuca €, =(1,2,1), e, =(2,33), e =(37,1) muneiinoro
npocrtpaHcTBa k 6asucy g, =(3,1,4), 9,=(52,1), g, =(L1 —6) sroro npocrpascraa.

. Haiitn 06a3ucel CyMMbl U NEpecedeHMs] JTUHEHHBIX IMOANPOCTPAHCTB, HATAHYTHIX HA CHUCTEMBI

BektopoB a u b: a,=(1213), a,=1113), a,=@0013), a,=3-572);
b,=1111), b,=(33373).

. Haiitu matpumy A nuHeliHOro omeparopa f JIMHEWHOro MpOCTpaHCTBA R® B CTaHJapTHOM
0asuce, eciu JJ1st 0000 X = (X, X,,X3) € R® 3nauenue f(X) paBHO

f(X) = (2X1 + X21 Xz _2X31 3X1 —4X2 —5X3) .

. Haiitu Mmartpuiy A mumeiinoro omeparopa fg mmmeiinoro mpocrpancrtea R® B crammaprTHOM
6asmce, ecru IS MO60ro X = (X, X,,X;) € R® 3mauenns f(X) u g(X) paBHb!

FX) = (X + X5, X, + X5, Xg + %), G(X) =(Xy, X5, X, + X, +X3)

Cemectp 9

. Jlunetinoe mpeobOpa3oBanue f B HekoTOpoM Oasmce 3ajaHo marpuieid A = . Haiitn B

~N AP
o U1 N
® o w

. -1
3TOM 0a3uce MaTpUIly 00paTHOTO JIMHEHHOTo npeodpazoBanus f .
. Haiiti coOcTBeHHBIC 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JHMHEHHOTO omnepaTtopa f, 3amanHoro B

4 10
HekoTopoM Oazuce Matpuneit A=| 1 4 0].
-1 15

. IIpoBepuTh, YTO BEKTOPHI CIEAYIOIIUX CHCTEM IOMAPHO OPTOTOHAIBHBI, W JTOMOJHUTH HX IO
OpTOHOPMHUPOBaHHBIX Oazucos: @, =(1112), a, =(2,3,5,-5).

. Haiitu nnunbl cropoH u yriel TpeyronbHuka ABC B mpocTpaHCcTBe RS, ecm A=(2,4,2,4,2),
B=(6,4,4,4,6), C=(57,517,2).

. Hatitu mpoekruio Bekropa X =(4,—-1,—3,4) Ha mnoampocTpaHcTBO L W OpTOrOHAIBHYIO
COCTaBJISIONIYIO BEKTOpa X, ecym L = {(1,1,1,1), @,2,2,-1), (1,0,0, 3)}.
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Matpuia, a Q — opToroHajbHass MaTPHIIA.

IIpuMepHBIe BONPOCHI YCTHOTO ONpoca
Cemectp 7

Uro Takoe crpsviisgemas kpupaa? [IpuBecTu npumepsl CpsSIMIISIEMbIX KPUBBIX B IPOCTPAHCTBE.

. Uro Takoe KpuBOJMHEHHBIH wuHTerpan l-ro poma? KakoBo pocTaToyHOE YCIOBHE €ro

CYyIIIECTBOBaHUA?
KakoBbI OCHOBHBIE CBOMCTBA M KaK BBIUUCISIOT KPUBOJIMHEHBIE HHTETpalibl 1-ro pona?
Uto Takoe KpUBOJIMHEWHBIA UHTETpall 2-T0 poaa?

. KakoBbl OCHOBHBIE CBONCTBAa KPHMBOJMHEHHBIX HHTErpasoB 2-ro poja? Kak BbUHCIAIOT

KPUBOJIMHEWHBIE HHTErpaJibl 2-10 poja?
UTo Takoe MoJoKUTEIbHOE (TPOTUB YaCOBOM CTPEJIKH) U OTPUIIATENIbHOE (TI0 YACOBOM CTPENKE)
HampaBlieHus: 00xoaa kpuBoi Ha miockoctu? Kak Beirsaaut ¢popmyna Octporpaackoro — ['puna?
Kaxk onpenensitor mioiaabp moBEpXHOCTU B MPOCTPAHCTBE?
Uto Takoe MoBepXHOCTHBIA UHTETpal 1-ro pona?
KaxoBbl OCHOBHBIE CBOICTBA U KaK BBIUUCIISIFOT IOBEPXHOCTHBIE UHTETpaJibl 1-T0 pona?
Kak BeaucnoT miomaabs O0KOBOM MOBEPXHOCTH BpallleHus?
UTo Takoe TeJIECHBIN Yrojl U KaK BBIUUCISIOT MEPY TEJIECHOTO yria?
Uto Takoe MoBEepXHOCTHBIA UHTETpall 2-T0 pojaa?
KakoBbl OCHOBHBIE CBOWCTBAa IOBEPXHOCTHBIX HHTErpajioB 2-ro poja? Kak BBIUUCIAIOT
[MOBEPXHOCTHBIE UHTErpajbl 2-T0 poja’?
YUrto Takoe BHEWIHAS HOPMalIb K IIOBEPXHOCTH, SBIAIOIICHCS TPAHULIEH OrpaHU4YECHHON
TpéxmepHoii ¢purypsi? Kak Boirnsaaut ¢popmyna Octporpanckoro — ['aycca?
Uro o3Hayaer HampasiieHWE 00Xo0/a NPOTHB 4YacOBOM CTPENKU KpPUBOM B IIPOCTPAaHCTBE
OTHOCHUTEJIbHO HOpMaJiu K moBepxHocTH? Kak BoirmsauT ¢popmyna Ctokca?
KakoBbl ycnoBHsT HE3aBUCUMOCTM KPHUBOJMHEHHOrO0 HWHTerpansa 2-T0 pojaa oOT MyTH
UHTETPUPOBaHUsA?
UYro Takoe MOTEeHIIMAILHOE BEKTOPHOE T0JIe?
UYro Takoe KacaTelabHbI BEKTOP U HATYPAJIBHBIN NapamMeTp KpUBOU?
Kak omnpenenstor HeHTp U paarnyc KpUBU3HbBI KPUBOM?
Yro Takoe KpyuyeHHE U KaK BBIMIAIAT hopMyisl OpeHe?
Uro Takoe rayccoBa KpUBU3HA U CPEAHSS KPUBU3HA IOBEPXHOCTHU?
KakoBo npenHazHaueHue BTOPO KBapaTUYHON (hOPMBI TOBEPXHOCTHU?
Cemectp 8

. B reéoOMETpUN KaKHUX TPYINII aAKCUOM BBOJATCA MOHATHA «OTPE30K», «TPCYTrOJIbHUKY,

«HaIlpaBJIeHHas npsmasi»?

. B TeOMETPHUHN KAKHUX T'PYIIIT aKCUOM BBOISATCA IMOHATUA ((60]'[]5]_]16», «MCHBUIC» JIA OTPC3KOB U

YTJI0B, JOKA3bIBACTCA TEOPEMA O BEIMUMHEC BHCUIHETO yIjia TpGerJ'II)HI/IKa?

. MOXHO JTH MOHATHUE «IBHKCHUSI NOPHUHATH 3@ OCHOBHOC INOHATUC CUCTCMBI dKCUOM FI/IJIB6epTa?

Ecmm «ma», To BMECTO KaKOro IMOHATHS?
Kakue nonsiTus B akCHOMaTH4E€CKOM TEOPUU HA3bIBAIOTCSI OCHOBHBIMU ?

. B dyem otnuume mpensiokeHHi, BBIPAXKAIONIUX AKCHOMBI, OT APYTHX MPEIIOKEHUN (Teopem)

AKCMOMAaTUYECKOW TEOpUH?
Kax cBsi3anb1 abcomoTHAs TeOMETpHs, €BKINA0Ba reoMeTpusi U reomeTpus JlobaueBckoro?

. Bxogutr 1 B aGCOJlIOTHy}O TCOMETPHUIO ClICAYIOIICC MNPCAIIOJIONKCHUC!: «BHenrHuit yroJ

TPEYroJbHUKA PABEH CYMME JIBYX BHYTPEHHHUX YIJIOB, HE CMEXHBIX C HUM»?
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12.
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14.
15.
16.

. BxomuT 5 B abCOMIOTHYIO TE€OMETPHIO CcIenyrolee NpearnonoxeHnue: «Bce BhucaHHble B

OKPYKHOCTb YIJIBI, CTOPOHBI KOTOPBIX MPOXOJAT 4Yepe3 ABE [aHHbIE TOYKH OKPYKHOCTH, a
BEPUIUHBI JIEXKAT MO OJHY CTOPOHY OT MPSIMO, COEIMHSIONICH 3TU TOUKHU, PAaBHBID»?

. Urto Takoe JuHEeHHOE TPOoCcTpaHCTBO? [IpuMepbl TMHEMHBIX MPOCTPAHCTB.
10.
11.
12.

UYro Ttakoe 6a3uc, pa3MEpHOCTh U KOOPAWHATHI BEKTOPA JIMHEHHOTO POCTpaHCTBA?
Uro Takoe apudpmMeTHIEeCKOe N-MEPHOE JINHEHHOE MPOCTPAHCTBO?
UYro Takoe MaTpula mepexoaa MpH Iepexojae OT OAHOro Oasuca K ApyroMy 0asucy JIMHEHHOTO
NpocTpaHcTBa?
Uro Takoe MoAnpoCcTpaHCTBO JIMHEMHOTO pocTpaHcTBa? KpuTtepuili NonpocTpaHCcTBa.
Uto Takoe noanpoCcTpaHCTBO PEUICHU OJTHOPOIHOU CUCTEMBI JIMHEHHBIX YPaBHEHUI?
UYro Takoe GpyHAAMEHTANIbHAS CHCTEMa PEIICHUH OJHOPOAHON CHCTEMbI JIMHEHHBIX ypaBHEHHN?
Uro Takoe auHEelHOE MHOTrOOOpasue?
UYro Takoe n30MoppHU3M JTUHEHHBIX MPOCTPAHCTB, U KAKOBBI €r0 CBOICTBA?
DopmyaupoBKH TeopeM 00 nzoMopdu3mMe TUHEHHBIX POCTPAHCTB.
Yro Takoe nuHENHbIN oneparop? [Ipumepbl TMHEHHBIX ONIEPATOPOB.
Kak 3amaércs nmunelinblii oneparop? Uto Takoe MaTpuIla JMHEHHOTO orepaTopa B 6asuce?
Kak cBsi3aHbl MaTpHIIbl JMHEHHOTO OIIEpaTOpa B pa3HbIX Oa3ucax?
KakoBbI OCHOBHBIE A€MCTBUS HAJl JIMHEMHBIMU oniepaTopaMu’?
Cemectp 9

Uro Takoe 00paTUMOCTh JIMHEHHOTO oreparopa?

Uro Takoe sapo JIMHEWHOTo orneparopa? Uto Takoe oOpa3 JIMHEHHOTO oneparopa’?

Uro Takoe paHr u aedext nuHeitHoro onepaTtopa?

Uto Takoe COOCTBEHHBIN BEKTOpP M COOCTBEHHOE 3HAUYC€HHME JMHEWHOro omeparopa? Uto Takoe
CIIEKTp JIMHEHHOTO oreparopa?

Uro Takoe XapaKTEepUCTUYECKOE YpaBHEHHE JIMHEMHOro omepaTopa, U B 4YE€M COCTOUT €ro
WHBAapUAHTHOCTH?

. KakoB kpurepuii cymiecTBOBaHHs y JIMHEHHOTO OIepaTropa MaTpUIbl JUArOHAJBLHOTO BHA?

[IpuMepsl TUHENHHBIX ONIEPATOPOB C HPOCTHIM CHEKTPOM.
Uro Takoe OpTOTOHAIbHAS CUCTEMa BEKTOPOB? UTO Takoe OPTOHOPMUPOBAHHBIN Oa3zuc?
KakoBa cBsI3b OPTOTOHANEHOCTH C JIMHEHHOM 3aBUCUMOCTBIO U HE3aBUCHUMOCTBIO?

. B uém cocrout mponecc oproronanmsamuu 6azuca? Uto Takoe OpTOrOHAIBHOE JOIOJHEHHE K

MIOANIPOCTPAHCTBY?

Uro Takoe CHMMETPUYHBINA JTUHEHHBIN OnepaTop, U KaKOBbI €T0 CBOMCTBA?

Yo Takoe OpTOrOHaJIbHBIN JIMHENHBIN ONIEpaTOp, U KAKOBBI €r0 CBOMCTBA?

Kak npuBectu MaTpuily CMHMMETpUYHOTO ONlEpaTopa K JUaroHaJbHOMY BUIY?

Kak HaliTu paccTossHUE OT TOUKH JI0 JIMHEHHOT0 MHOT000pa3us B €BKJIMI0OBOM IPOCTPAHCTBE?
Kak HaifTy HauMeHbIINI YTroJl MeX1y BEKTOPOM U JIMHEHHBIM MOANPOCTPAHCTBOM?

UYro Takoe JMHENHHOE MpeoOpa3oBaHUE €BKINA0BA POCTPAHCTBA?

UYro Takoe opTOroHanIbHbIE IPeOOPa30BAHUS €BKIMI0BA IPOCTPAHCTBA?

IIpumepHbIe BOMPOCHI K 3a4eTy
Cemectp 7

=

CrpsamiisieMoCTb U JUIMHA 1yTH KPUBOM B TPEXMEPHOM MPOCTPAHCTBE.

2. Ompenenenue, TeopemMa O CYIIECTBOBAHMM W EIWHCTBEHHOCTH M OCHOBHBIE CBOWCTBA

KPUBOJIMHEWHOT0 MHTErpaia 1-ro pona.

Ornpenenenne U BHIYUCICHUE KPUBOJIMHENHOTO HHTErpaia 1-ro posa.

4. OmnpeneneHue, TeopeMa O CYIIECTBOBAHMM U EIMHCTBEHHOCTH W OCHOBHBIC CBOWCTBA
KPUBOJIMHEWHOIO UHTErpaja 2-ro poja.

5. OmpeneneHnne W  BBIYMCIEHHWE KPHUBOJMHEHHOro wuHTerpaga 2-ro poaa. CBs3p cC

KPUBOJIMHEWHBIM UHTErpajoM 1-ro poja.

w
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6. KpuBonuHueitHbIit uHTErpan 2-ro poja Mo rpaHule Iiockor obmactu. Hampaienue o6xona.

®opmyna Octporpaackoro — ['puHa.

[Tnomanp MOBEPXHOCTH B IPOCTPAHCTBE.

8. Ompenenenue, TeopemMa O CYLIIECTBOBAHMM W E€IUHCTBEHHOCTH M OCHOBHBIE CBOWCTBa
MMOBEPXHOCTHOI'O MHTErpaia 1-ro poaa.

9. Omnpenenenue U BEIYMCICHHUE TOBEPXHOCTHOTO HHTErpaja 1-ro poxa.

10. ITnomaae MOBEPXHOCTH BpaleHus. TenecHbIi yrou.

11. Onpenenenue, Teopema O CYIIECTBOBAHMUM U E€IUHCTBEHHOCTH M OCHOBHBIE CBOWCTBa
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.

12. Onpenenenre U BHIYMCIEHUE TOBEPXHOCTHOTO UHTErpajia 2-ro poaa. CBsi3b C HOBEPXHOCTHBIM
UHTErpaioMm 1-ro poxa.

13. IloBepXHOCTHBIM HHTErpan 2-ro poja Mo rpaHuie (urypsl B TpEXMEPHOM IPOCTPAHCTBE.
®opmyna Octporpajackoro — ["aycca.

14. KpuBosvHEHHBIH HHTErpall 2-TO poJia 1Mo 3aMKHYTO# KpuBoi. Hanpasnenue o6xona. @opmyia
Crokca.

15. He3aBuCcMMOCTh KPUBOJMHEHHOrO0 HWHTErpana 2-ro poja OT MyTH HHTETPUPOBAHHUS.
[ToreHimanpHOE BEKTOPHOE MOJIE.

16. KpuBasi B mpOoCTpaHCTBE, KacaTelbHbIM BEKTOpP M HaTypalbHbIN mapametp. LleHTp u pamuyc
KpuBU3HBI KpuBoil. Kpyuenue, popmynst Opene.

17.TnaBHble KpHUBH3HBI TOBEPXHOCTH. layccoBa KpuBHM3HA, CpedHss KpuBHU3HA. BTopas
KBaJpaTu4Hasi opMa MOBEPXHOCTH.

18. I'eomerpus no Epkinuaa. «Havama» EBkinna.

19. Kputnka cucremsl EBknuaa. [lsaterit mocrynar EBkinuaa.

Cemectp 8

~

20. H.W. JIoGaueBckuii M €0 TEOMETPHSL.

21. Cucrema axcuom ['mibOepra. O630p crnenctuii u3 akcuom rpym I-11; 1-V.

22. Axcuoma Jlo6auerckoro. [Tapamnenpabie mpsMbie o JIobaueBckoMy.

23. TpeyronbHUKH U YETBIPEXYTOJIbHUKU Ha MockocTu JlobaueBckoro.

24.BzauMHOE pACIIONIOKEHHE JBYX NpAMbIX Ha Iuiockoctd Jlo6adeBckoro. OKpYKHOCTB,
9KBHUJIUCTAHTA U OPULIUKIL.

25.TlonsiTHE O MaTeMaTH4eCcKOol CTpyKType. HempoTHMBOpEYHMBOCTH, HE3aBHCHMOCTh W IIOJIHOTA
CHCTEMBI AKCHOM.

26. Jloka3aTelbCTBO JIOTHYECKOW HEITPOTHBOPEYNBOCTH TeoMeTpruH JIobadeBcKoro.

27. Cucrema akcuoM ['mnsbepra.

28. Cucrema akcroM Beiinst TpeXMepHOTO €BKIIMI0BA MPOCTPAHCTBA.

29. JIyu, yrou, oTpe3ok. PaBeHCTBO OTpe3KoB U yrioB. J[iIrHa oTpeska.

30. Akcuomatka A.B. TloropenoBa MIKOJEHOTO Kypca reomerpun. OO0 aKCHOMAax MIKOJILHOTO
Kypca F€OMETpHH.

31. Ompenenenre U CBOMCTBA JIMHEHHOTO MPOCTPAHCTBA. ApU(PMETHIECKOE N-MEepHOE JTMHEHHOEe
IIPOCTPAHCTBO.

32. basuc u koopauHaTHI BekTopa B Oasuce. [IpeoOpa3oBanue koopauHaT. MaTpuiia mepexoa.

33. Onpenenenue noxampoctpancTBa. Kpurepuii moanpoctpancTsa. [loanpocTpaHCTBO pelieHui
OJTHOPOJTHOM CUCTEMBI JIMHEWHBIX YPABHEHUN.

34. dynnameHTanbHas CHCTEMa pElIeHHH OJHOPOJHOM CHUCTEMbl JIMHEWHBIX YpaBHEHH.
Jluneitnoe MHOTOOOpA3HeE.

35.TlonsiTe M cBoOiicTBa M30MOpQH3Ma JIMHEHHBIX MPOCTpaHCTB. Teopembl 00 m3oMopduszme
JIMHEWHBIX POCTPAHCTB.

36. Onpenenenue, CBOMCTBA, MPUMEPHI JIMHEHHBIX ornepaTopoB. Teopema 0 3alaHUM JMHEHHOTO
oreparopa.

37. Marpuua JiuHeiHoro oneparopa B 6azuce. CBsS3b MaTpHIl B pa3IMYHbIX Oa3Hcax.

38. JlelicTBus Ha/I TMHEHHBIMHU ONIEPATOPAMH.

18



IIpumepHBIEe BOIPOCHI K IK3aMeHY
OOpatuMble TUHEHHBIE ONIEPATOPHI.
Snpo u 06pa3 JIMHEHHOTo onepaTopa, paHr U 1e(eKT.
3. CobOcTBeHHBIE BEKTOPHI 1 COOCTBEHHbIE 3HAYCHUS JIMHEHHOTO orneparopa. CrieKTp TUHEHHOTO
oreparopa.
4. XapakTepuCTHUECKOE YpaBHEHHE JUHEHHOIO OllepaTopa, €ro MHBAPUAHTHOCTh (HE3aBUCUMOCTh
OT BBIOOpa Oaswuca).
Kpurepuii cymecTBoBaHus y JUHEHHOIO ONIEpaTOpa MaTPUIIbI JUArOHAJIBHOTO BUJIA.
JIuHeWHbIE ONIEPATOPHI C IPOCTBIM CIIEKTPOM.
OpToroHanbHbIE CUCTEMBI BEKTOPOB.
OproroHanbHble 1 OPTOHOPMHUPOBAHHBIE OA3UCHI.
[Iponecc opToroHanuzanuu 0asuca.
10. OpTtoroHajibHOE AONOJHEHUE K MOANPOCTPAHCTBY.
11. CummeTrpuuHbIC TUHEHHBIE ONIEPATOPHI.
12. OptoroHanbHbl€ JINHEHHbIE ONEPATOPHI.
13. TlpuBeneHue MaTpUIbl CAMMETPUYHOTO JITHEHHOTO OnlepaTopa K JUaroHaIbHOMY BUJTY.
14. PaccTosiHuE OT TOYKHM JI0 JINHEIHOTO MHOT000pasus B €BKJIMI0OBOM IIPOCTPAHCTBE.
15. HaumeHblInii yroj MEX1y BEKTOPOM U JTMHEWHBIM MOAIPOCTPAHCTBOM.
16. Tlonstue nuHeiHOrO NpeodpazoBaHMsl €BKINI0BA IPOCTPAHCTBA.
17. OproronanbHbie MPeoOpa3oBaHUsI.

N

©o~No O

5.4. Meroanyeckue MaTepUalibl, ONpeaesioliie Mpoueaypbl OLeHUBAHUS 3HAHUI, YMEHWUI,
HABBIKOB M (MJIM) ONBITA JAeATEJNbHOCTH, XAPAKTEPU3YKIIMX JTanbl (POPMHPOBAHUSA
KOMIIeTeHIN I

WrtoroBast oreHKa 3HAaHWM, YMEHHM, CIOCOOOB JEATEIBHOCTH CTYACHTOB IO HW3y4aeMoi
mucnuruinae cocrasirsier 100 6ayuios.

MakcumanbHOE KOJIMYECTBO 0allIoB, KOTOPOE MOKHO HA0paTh 3a TEKYIIUH KOHTPOJIb - /() GauioB
(mpu cmaue sx3amena) / 80 Ganos (mpu caave 3aueTa)

MakcumanbpHasi cyMMa OaJsIOB, KOTOphIE OOydYarolIuics MOKeT HaOpaTh TpH cjade 3auera,
coctaisieT 20 6anioB, a mpu caaye sk3ameHa — 30 Oanos.

JUiga cnaum 3ayeTa WIM 3K3aMEHa HEOOXOAMMO BBINOJHUTH BCE 33/aHUS TEKYLIEro KOHTPOJIS.
3HauUMMBIM MOMEHTOM SIBIISIETCS TTOKa3aTellb U3yUeHHUsl MaTepuaia JeKIUA U BBIMOJHEHUE 3aJaHui B
yKa3aHHbIE CpPOKW. Ha 3aueT winM dK3aMEH BBIHOCHUTCS MaTephal, HW3JIaraeMblii B JICKIUAX H
paccMaTpuBaeMblil Ha TPAKTUUECKHUX 3aHATHSAX.

Ixana oueHnBaHuga 3a4€Ta

KosanuectBo 6a/10B Kpurepun onenuBanus

16 - 20 MMEET MECTO IIOJIHOE YCBOEHHE TEOPETHYECKOTO M IPAKTHIECKOTO
MaTepuana; CTyJeHT YMeeT J0Ka3aTh BCE TEOPEMbI U3 JEKIMOHHOTO
Kypca W pelaeT Bce 3a/1a4 M MPUMEPHI U3 MPUBEICHHBIX 3a/IaHUN
12-15 MMEEeT MECTO OCHOBHOE YCBOCHHE TEOPETHUECKOTO M MPAKTUIECKOTO
MaTepuaia; CTYACHT yMeeT JO0Ka3aTh OCHOBHBIC TEOPEMBI U3
JEKIIMOHHOTO Kypca M pellaeT OCHOBHBIE 3aJaud U TMPUMEPHI U3
MPUBEACHHBIX 3aJJTaHUI
8-11 MMEeT MEeCTO 3HaHHMe Oe3 J0Ka3aTelbCTBa OCHOBHBIX TEOpeM U
dbopMysI Kypca, CTyIEHT yMeeT peliaTh 3aJadyd U TPUMEpPhl W3
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NMPUBEICHHBIX  3aJaHUM,  SBISAIONIMECS  000OIeHWEM  3aaad
IIKOJILHOTO Kypca MaTeMaTHKHU

0-7 HMEET MECTO HEYCBOCHHE OCHOBHBIX TeopeM H (opMynn Kypca;
CTy,IIeHT HEC YMGCT pemaTL 3aJa4u u HpI/IMepBI 13 3a1aHHBIX 3aI[aHI/II71,
SIBJITIOINKECS 0000IIEHUEM 3a/1a4 IKOJIBHOI0 Kypca MaTeMaTHKU

HTorosas mkaja BoICTABJIEHHS OLICHKH 0O AUCIHHUIIJINHE

Onenka nmo 100-0a/1bLHOM cucTEME O1eHKa M0 TPAAMIMOHHON CcHCTEeMe
81-100 3a4yTeHo
61 - 80 3a4yTeHo
41 - 60 3a4yTeHo
0-40 He 3auteno

Ixajna oueHUBaHUA DK3aMeHA

KoJuaunyecTBo 60a/110B Kpurepun oueHuBanus

25-30 MMEET MECTO IOJIHOE YCBOEHHE TEOPETHUYECKOTO M MPAKTUYECKOTO
MaTepHualia; CTYJCHT yMEeT JI0Ka3aTh BCE TEOPEMbI M3 JICKIIMOHHOTO
Kypca U pemaeT BCe 3a/1a4 ¥ MPUMEPHI U3 MPUBEICHHBIX 3a/IaHUN
19-24 UMEET MECTO OCHOBHOE YCBOCHHUE TEOPETUYECKOTO M MPAKTUYECCKOTO
MaTepuana; CTYACHT yMeeT JOKa3aTh OCHOBHBIC TEOPEMBl U3
JICKIIMOHHOTO Kypca M peIlaeT OCHOBHBIC 3alla4yd U TPUMEPHI W3
MPUBEACHHBIX 33JIaHUI
13-18 HMEeT MECTO 3HaHHe O€3 J0Ka3aTelbCTBAa OCHOBHBIX TEOpEeM U
dbopMyll Kypca, CTyIEHT yMEeT peliaTh 3aJa4yd U TPUMEpPhl W3
NPUBEACHHBIX  3aJlaHuii,  sBIAOIKecs  0000meHHeM  3aja4
IITKOJIBHOTO Kypca MaTeMaTHKHU
0-12 MMEeT MECTO HEYCBOEHHE OCHOBHBIX TeopeM U (opmyn Kypca;
CTYICHT HE YMEET pelniaTh 3a7aud U MPUMEPhI U3 33JJaHHBIX 33JJaHUH,
SBJIAIOIIKECs 0000IEHNeM 3a/1a4 MIKOJIHHOTO Kypca MaTeMaTHKH

HTorosas mxaJja oneHUBAHUSA PE3yJbTAaTOB OCBOCHUSA NUCHUIIIMHBI

HToroBas oleHKa IO TUCHUIUIMHE (POPMUPYETCS U3 CYMMBI OaJIJIOB O pe3yjbTaTaM TEKYIIETO
KOHTPOJISI U MPOMEKYTOYHON aTTECTallMM M BBICTABISAETCS B COOTBETCTBUU C MPUBEICHHOW HIDKE
TaOJIUIIEN.

Ouenka no 100-0a1s1bHOI cHcTeMe OueHka o TPAAMIMOHHON CHCTEMe
81 - 100 OTimaHO
61 — 80 Xoporo
41 - 60 Y 10BIIETBOPUTEITHHO
0-40 HeynosnerBoputensHO

6. YUYEBHO-METOJIMWYECKOE M PECYPCHOE OBECHEYEHHUE
T CTUTIIAHBI

6.1. OcHoBHas quTEpaTypa

1. Unbun, B. A. Maremaruueckuil ananu3 B 2 4. Yactp 2 : yueOHuK 11 By3oB/ B. A. Unbum,
B. A. CapoBauunii, b. X. CengoB. — 3-¢ u3a. — Mocksa : WznatensctBo IOpaiit, 2023. —
324 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-09085-7. — TekcT : 21eKTpOHHBIH //
O6pazoBarenbHas miardgopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/511024 (nara
obpamenus: 01.03.2023).
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. JemupoBuy, b. II. COopHUK 3a7ay M YNpaXHEHUH MO MaTEMAaTUYECKOMY aHAIN3Y : y4ueOHOe

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

. Atanacsn JI.C. I'eomerpus: ydeb.mocobue it By30oB B 2-X 4. 4.2 / JI.C. Aranacsn, B.T.

bazpines. — 2-e u3n.,crepeorun. — M.: Kaopyc, 2015. — 424c. — Tekct: HeOCpeACTBCHHBIN.

Atanacsan JI.C. I'eomerpus: yue6.mocobue mias By3oB B 2-x 4. 4.l / JI.C. AranacsH, B.T.
bazpines. — 2-e uzn.,crepeorun. — M.: Kaopyc, 2015. — 400c. — Tekct: HenmocpeACTBCHHBIH.

. Atanacsu JI.C. COopHuk 3amad no reomerpuu [Tekct] : yueb.mocobue s mea.MH-TOB. 4.1 /
JL.C. Aranacsn, B.A. Aranacsn. — M.: Ilpocemenune, 1973. — 256 c¢. — Tekcr:
HETIOCPEICTBCHHBIH.

. Wnbun, B.A. Jluneitnas anrebpa : yuebnuk / B.A. Unbun, D.I'. Tlo3usk. — 6-e u3a., crepeoTun. —

Mocksa : ®uzmatiaut, 2010. — 278 c¢. — (Kypc BbIcIIeii MaTeMaTUKH U MaTEMaTHICCKON (DU3HKH.
Bem. 4). — Pexum JIOCTYyTIA: 1o IIOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=68974 (mata ob6pamenus: 27.10.2020). — ISBN
978-5-9221-0481-4. — TekcT : >EKTPOHHBIH.

. Kocrpukun, A.W. Beenenue B anredpy: yueouuk mas By30B / A. W. KocTpukus. - 2-¢ U31.,UCIp.

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

. ®annees, 1. K. Jlekuuu no anredpe: yuebHoe mocodue / J[. K. @agnee. — 7-e uza., crep. —
Cankr-IlerepOypr : Jlamp, 2020. — 416 c¢. — ISBN 978-5-8114-4867-8. — Tekcr :
AJICKTPOHHBIN /! Jlanb : AIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/126709 (mata obparenus: 27.10.2020). — Pexkum goctyma: s
aBTOPH3. MOJI30BATEIICH.

. JlonoJTHUTEeIbHAS JIATEPATYpa

. Jlyary K.H., Hopun B.II., [Tucemennsnii J[.T., IlleBuenko KO.A. COopHUK 3ama4 MO BBICIIEH

matematuke. 2 kypc / K.H. JIyary u np.; nog pen. C.H. @enuna — 6-e uzg. — M.: Aiipuc-mipecc,
2007. — 592 c., un. — (Beicuiee o6pa3oBanue).

. Hanko ILE., ITonoB A.T'., KoxeBnukosa T.4. Beicmasg MaremaTika B ynpaXHEHHsIX U 3a/Jadax:

YyeOHoe nmocobue ams By30B. — M.: Onukce, 2005. — 415 c.

. TopmikoBa JI.C. OcHoBaHus reomMeTpuH: y4eOHOE MocoOue sl CTYACHTOB IMENarorHYecKux

By30B/ JI.C. TopmkoBa, M.B. Copoxuna. — Ilensza: IleH3eHckuii TOCYZapCTBEHHBIH
negarornyeckuii yausepcurer uM. B.I'. benunckoro, 2009. — 144 c.

. ApramonoB B.A. u np. Coopnuk 3anau no anredpe / Ilog pen. A.M. Koctpukuna: YueOHUK 171

By30B. — U3n. 3-e, uctp. u gon. — M.: DUSMATIIUT, 2001. — 464 c. — ISBN 5-9221-0020-3.

Iozusax O.0., ukun E.B. [uddepenumansHas reomerpus. IlepBoe 3HakomcTBO. — M.:
Enuropuan YPCC, 2003. — 408 c.

3. Pecypcbl uHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHeT»

DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTudeckoro pakynerera MI'Y: http://lib.mexmat.ru/

MaremaTrueckoe 0r0po: Y4eOHUKH 10 MaTeMaThdecKoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

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

http://neo-chaos.narod.ru/fikhtengolts.html
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7. METOJINUYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIHIUTIJIMHbI

1. MGTOI[I/I‘ICCKI/IC PEKOMEHAAHHU 110 IIOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MGTOI[I/I‘ICCKI/IC PEKOMEHAAINHU 110 OpraHru3anunu CaMOCTOSITeILHOMI pa6OTBI 10 AMCHHUIIIIMHAaM.

3. Meronudeckue peKOMEHIAINUH IO HAITMCAHUIO KypPCOBOM PabOTHI.

8. NUHPOPMAIMOHHBIE TEXHOJIOI'MM JJs1 OCYHWECTBJIEHUA
OBPA30OBATEJIBHOI'O HNPOLECCA IO ANCIUIIVIMHE

JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynprantl iroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — ITopran PeaepalbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENLHBIX CTAHIAPTOB BBICIIETO
o0pasoBaHus

pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HHGOPMAIIUMU

www.edu.ru — ®eaepanbHbiii mopTain Poccuiickoe oOpa3oBaHue

CB0oOOIHO pacmpocTpaHsieMoe HporpaMMHOe oOecredeHue, B TOM YHUCJE OTEYECTBEHHOIO
IIPOU3BOJCTBA

OMC IIneep (s BocripousBeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE INCHUITJIMHBI

MarepuanbHO-TEXHUYECKOE 0OecTieueHre JUCITUTUTMHBI BKITIOYAET B CeOsI:

- yueOHbIE ayAUTOPHH IJi1 MPOBEACHHs y4eOHBIX 3aHITHUM, OCHAIICHHBIE OOOPYIOBaHHEM U
TEXHUYECKUMH CPEACTBAMU  OOyUYCHHUS: y4ueOHOM MeOenblo, JOCKOW, JEMOHCTPAIMOHHBIM
000pynOBaHUEM, IEPCOHATFHBIMU KOMITBIOTEPAMH, IPOSKTOPOM;

- TIOMEIICHMSI I CaMOCTOSITEIbHOM palOOThl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHHKON C
BO3MOXXHOCTBIO TOJKIIOUeHHEM K ceTh «VHTepHeT» u olecreueHueM JAO0CTyla K AIEKTPOHHOH
nH(pOopMalMOHHO-00pa30BaTeNbHON cpesie.
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