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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 MaTeMaTHYeCKOH KYJIbTypbl, OBJIaJIECHUE HWMH 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 OOBEKTaMH M OBITH
KOPPEKTHBIMH B YIOTPEOJICHMH MaTeMaTH4YeCKUX IIOHATHH W CHMBOJIOB ISl BBIPAKECHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHUH.

3. 3akperuieHus 3HAHUM, YMEHHI U HaBBIKOB, MOJYYEHHBIX B XOJI€ M3YyUCHHUS APYTUX TUCHUIUINH
(MaTemMaTHYECKUN aHAU3, ajaredpa U TEOpUsl YUCEIl, TEOMETPHS).

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

1.2. [lnanupyembie pe3ybTaThbl 00y4eHUsI

B pesynbraTte OCBOSHHWS JaHHON IUCIUIUIMHBI y OOydaromuxcs (GOpPMHUPYIOTCS CIEAYIOIUE
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
INPOI'PAMMDBI

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

Jly1s ocBOEHUS JUCHMIUINHBI «/30paHHbIe BOIIPOCHI BBICIIEH MaTEMaTHUKN» CTYIE€HThI UCIIOJIb3YIOT
3HAHUS, YMEHHUS, HaBbIKHU, IOJy4Ye€HHbIE U COPMUPOBAHHBIE B XO/I€ U3YUEHUS TUCHUIUIMH «Anredpay,
«I"eometpusi» u «MaTeMaTHUYECKUN aHATU3Y.

N3yuenne nucuuniannsl «/36paHHbIe BOMPOCH! BBICIIEH MaTEMATUKI SIBISIETCS €CTECTBEHHBIM U
CYLIECTBEHHBIM JIOTIOJHEHHEM K JaHHBIM AMCUUIUIMHAM. Jlanee, psana pa3fesioB 3TOM AMCHUILIMHBI
coJiepKaT MaTepualbl, KOTOPbIE OKAa3bIBAIOTCSI YMECTHBIMU U BEChMa MOJIE3HBIMU MPH U3yYEHUH TaKHX
npenMeroB, Kak «Teopus rpadoB» u «Teopus (yHKUMN OEHCTBUTENBHOTO U KOMIUIEKCHOTO
nepeMeHHoro». HakoHen, mojydeHHblE B pe3yibTaTe€ OCBOCHHs JTaHHOM JIHMCLHMIUIMHBI 3HAHHUA WU

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



3. OFBbEM N COAEP KAHUE IUCHUIIJIMHBI

3.1. O0beM aAUCIUIIINHBI

Kos-Bo yacos
OuHo- 3aouHas
MoxazaTeab 00beMa IHCHUILIHHbBI Ounas 3204Has dopma
(popma ¢popma o0yueHust
o0yueHust
o0y4eHust
OO0beM ITUCIUIIIMHBI B 3a4€THBIX AUHUIIAX 9 9 9
OO0beM TUCIUILUIMHBI B Yacax 324 324 324
KoHnTtakTHas pabdoTa: 164,7 88,7 42,7
Jlexuun 72 38 18
[IpakTrueckue 3aHATUS 90 48 22
KonTtakTHbIe Yachl Ha TPOMEKYTOUHYIO aTTECTAIUIO: 2,7 2,7 2,7
3auer 0,4 0,4 0,4
[Ipendk3ameHanMOHHas KOHCYJIBTAMSA 2 2 2
DK3aMeH 0,3 0,3 0,3
CamocTosTenbpHas padboTa 134 210 256
KoHTposb 25,3 25,3 25,3
dopma IpoOMEKYyTOUHOU aTTEeCTAIHH:
3auet (7, 8 cemectp), sk3ameH (9 cemecTp) Ha OUHOU (hopMe 00yUeHUs;
3auer (8, 9 cemectp), ax3amen (10 cemecTp) Ha OUHO-3204HOM (popMme 0OyUCHNS;
3auer (8, 9 cemectp), ax3amen (10 cemectp) Ha 3a04HOM hopMe OOYUEHHUSL.
3.2. Conep:xaHue TUCUMILIUHBI
Ounast popma 00yyeHus
Koa-Bo
4acoB
HaumeHoBaHue pa3ae/ioB (TeM) o
JIACcuunJIMHbI §
:
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CemecTtp 7




Tema 1. KpuBoJsinHeiiHble HHTErpabl. 4 4
CrnpsmisieMocTs U 1MHa 1yru KpuBoil. KpuBonnHelinble naTerpanst 1-ro
pojia 1 2-To pojia: OIpeesieHHe, TEOPEMBI O CYILIECTBOBAHUHU, OCHOBHBIE
CBOICTBa, METO/1bI BbIUMCIIEHUS. CBSI3b KPUBOJMHENHBIX MHTErpajoB 1-ro u 2-
ro poga. ®opmyina Octporpaackoro — I'puHa.

Tema 2. [loBepXHOCTHBIE HHTEIPAJIbI. 9 9
[Tnomaae moBepXxHOCTHU B IpocTpancTBe. [loBepXxHOCTHBIE HHTErpasbl 1-T0O
pojia ¥ 2-To poja: omnpesesieHne, TeopeMa O CyllleCTBOBaHUH, OCHOBHbBIE
CBOMCTBA, METOABI BbIUMCIICHU. [oaas MOBEpXHOCTH BpallleHHUSI.
TenecHbiii yroj. CBsA3b MOBEPXHOCTHBIX HHTETPaAIoOB 1-ro u 2-ro poaa.
®opmyna Octporpanckoro — ['aycca, popmyna Crokca. HezaBucumoctsb
KPUBOJIMHEHHOTO UHTErpajia 2-ro poja OT MIyTH UHTErPUPOBAHHUS.
IToTreH1manbHOE BEKTOPHOE MOJIE.

Tema 3. KpuBu3Ha u KpyyeHne KpUBbIX. 5) )
KpuBas B npocTpaHCTBE, KacaTelbHbIN BEKTOP U HATYpaJIbHBIN IapaMeTp.
LlenTp u paguyc KkpuBU3HBI KpuBoil. Kpydenue, popmynsl Opene. ['maBHbIe
KpPUBU3HBI IOBEPXHOCTH. ["ayccoBa KpuBM3Ha, CpeiHAsl KpuBU3HA. BTopas
KBaJpaTUy4Has GopMa NOBEPXHOCTH.

Hroro B cemecTpe 7 | 18 18

Cemectp 8

Tema 4. UcTopuueckuii 0030p 000CHOBaHUSA IreOMeTPUH. DJIEMEHThI ) 4
reomerpuu Jlo6ayeBCcKOro.

I'eomerpus no EBknupna. «Havana» EBximmna. Kpuruka cucremsl EBknmnaa.
[Tsateiii noctynar EBknuna. H.U. JlobaueBckuii u ero reomerpusi. Cuctema
akcuoM I'mnpbepra. O630p crnexctBuit u3 akcuom rpym I-11; 1-V. Akcnoma
JloGauesckoro. [1apannenbublie npsmMeie 1o JlodaueBckomy. TpeyronbHUKY U
YeThIPEXyroJbHUKH Ha TuiockocTH JloGaueBckoro. BzaumHoe pacnonoxenue
JBYX MPSAMBIX Ha miockocTr JlobaueBckoro. OKpyKHOCTb, SKBUIUCTAHTA U
OPHULIMKII.

Tema 5. O0ocHOBaHHE ¢BKJINAOBON Ir¢OMETPHH. 5 4
ITonsiTHE O MaTeEMaTHUYECKOM CTPyKType. HenpoTuBopeunBocTs,
HE3aBHCHMOCTb U MTOJIHOTA CUCTEMBI aKCHOM. [[0Ka3aTenbCTBO JTIOrMYecKon
HenpoTuBopeunBocTy reometpun Jlobauesckoro. Crucrema akCuoM
I'mnasbepra. Cucrema akcuom Belsst TpexMepHOTro eBKJINI0Ba IPOCTPAHCTBA.
JIyu, yroun, otpe3ok. PaBeHCTBO OTpe3KOB M yrioB. JJIMHA OTpe3Ka.
Axcunomaruka A.B. [Toropenoa mkoasHOro Kypca reometpuu. O6 akcuomax
HIKOJIbHOTO Kypca r€OMETPHUH.

Tema 6. JIuneiinbie npocrpancrsa. [loxnpocrpancraa. 4 5
Omnpenenenre U CBOWCTBA JIMHEWHOTO MPOCTPAaHCTBA. ApupMeTHIECKOe n-
MepHOe JIMHEHHOE MPOCTPAaHCTBO. ba3uc n koopanHaTHI BekTopa B Oazuce.
[TpeoOpa3oBanue koopauHar. Marpuna nepexona. OnpeznencHue
noanpocrpancTsa. Kpurepnii noanpocrpanctsa. IloanpoctpancTBo penieHuit
OJTHOPOJIHOM CUCTEMBI JINHEWHBIX ypaBHEeHNN. DyHIaMEHTaIbHAS CUCTEMA
pELICHU OTHOPOJHOM CUCTEMBI TUHENHBIX ypaBHEHUN. JInHEHOE
MHOTO00Opa3ue.

Tema 7. U30Mop(u3M JIMHeHHBIX NPOCTPAaHCTB. JInHeliHbIe onepaTopskl. 4 5
[TonsiTue u cBolicTBa M30MOpGhU3Ma JIMHEHHBIX IPOCTPAHCTB. TeopeMbl 00
u30Mopdu3Me TMHEHHBIX pocTpaHcTB. OnpeaeneHne, CBoCTBa, MPUMEpHI
JMHENHBIX oneparopoB. TeopeMa o 3aaHuy JIMHEHHOTro oneparopa. Marpuna
JUHENHHOTo oneparopa B 6azuce. CBA3b MaTpHIl B Pa3IMYHbIX Oa3ucax.
JleficTBHsI Hal TMHEHHBIMU OIEPaTOpPaMU.




HTtoro B cemecTpe 8 | 18 \ 18

Cemectp 9
Tema 8. OOpaTHbIe onepaTophbl. 6 10
[TonsiTrie 06paTUMOCTH JIMHEHHOTO omepatopa. SAnpo u o6pa3 IMHEHHOTO
OIIepaTopa, PaHr U AedeKT.
Tema 9. CoOcTBeHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYEHH S JINHEIHHOTro 12 11

omeparopa.
[TonsiTrie COOCTBEHHOTO BEKTOPA U COOCTBEHHOTO 3HAYCHUS JTMHEHHOTO
oreparopa. XapakTepUCTUYECKOE YPABHEHHE TMHEUHOIO Olleparopa, ero
WHBAPUAHTHOCTh. KpuTepuil CyniecTBOBaHU y JIMHEMHOTIO oIleparopa
MaTpuIbl JUarOHAJIBHOTO BU1A. JIMHEHHBIE OlepaTophl C MPOCTBIM CIEKTPOM.

Tema 10. OpToronanbHbie CHCTEMbI BEKTOPOB. 8 11
Onpenenenue OpTOroHaabHON CUCTEMbI BEKTOPOB. CBsI3b OPTOrOHAJIIBHOCTH C
JMHENHON 3aBUCHMOCTBIO U HE3aBUCUMOCTBI0. OpTOroHaabHbIE U
OopTOHOpMHpOBaHHbIE Oa3uckl. [Ipouecc oproronanu3zanuu 6asuca.
OproroHajlbHOE JONOIHEHUE K MOAIPOCTPAHCTBY.

Tema 11. MeTpu4yecKHre 3a1a4d B €BKJINJI0BOM MPOCTPAHCTBE. 4 11
Paccrosnue ot Touku pa(e) JIMHENHOT'O MHOFOO6pa31/I$I B €BKIINJOBOM
npocTpaHcTBe. HauMEHbIINI yroin MeKay BEKTOPOM U JINHEHHBIM
HOANPOCTPAHCTBOM.

Tema 12. JIuneitnble Mpeodpa3oBaHus eBKJIMIOBBIX MPOCTPAHCTB. 6 11
[ToHsTHE TUHEWHOTO peoOpa30BaHKs EBKIUI0BA TPOCTPAHCTRA.
OproroHajibHbIe TPe0OPa30BaHMUSI.

Hroro B cemectpe 9 | 36 54

HUroro 72 90

Ouno-3a0uHas popma oOyueHus

HaunmenoBanue pa3iesioB (TeM)
JIACcuunJIMHbI




Tema 1. KpuBoJsinHeiiHbIle HHTErPabl. 3 3
CrnpsimisieMocTs U 1uHa 1yru KpuBoil. KpuBonnHelinble naTerpanst 1-ro
poja 1 2-ro pojia: OIpeaesieHHe, TEOPEMBI O CYILIECTBOBAHUHU, OCHOBHBIE
CBOICTBa, METO/1bI BbIUMCIIEHUS. CBSI3b KPUBOJMHENHBIX MHTErpajoB 1-ro u 2-
ro poga. ®opmyna Octporpaackoro — I'puHa.

Tema 2. [loBepXHOCTHBIE HHTETPAJIbI. 6 6
[Tnomaae moBepxHOCTH B IpocTpaHcTBe. [loBepxHOCTHBIE HHTErpasbl 1-T0O
pojia ¥ 2-To poja: omnpesesieHne, TeopeMa O CyIlleCTBOBaHUHU, OCHOBHbBIE
CBOMCTBA, METOABI BbIUMCIICHU. [ 0o1aas MOBEpXHOCTH BpallleHHUS.
TenecHbiii yroj. CBsA3b MOBEPXHOCTHBIX UHTETPAJIOB 1-r0 U 2-10 poaa.
®opmyna Ocrporpanckoro — ["aycca, popmyna Crokca. HezaBucumoctsb
KPUBOJIMHEHHOTO UHTErpajia 2-ro poja OT MyTH UHTEPUPOBAHHUS.
IToTreH1manbHOE BEKTOPHOE MOJIE.

Tema 3. KpuBu3Ha u KpyyeHue KpUBbIX. 3 3
KpuBas B npocTpaHCTBE, KacaTelbHbIM BEKTOP U HATYPAJIbHBIN IapaMeTp.
LlenTtp u paguyc KkpuBU3HBI KpuBoi. Kpyuenue, popmynsl Opene. ['maBHbIe
KpUBHU3HBI IOBEPXHOCTH. ["ayccoBa KpuBM3Ha, CpeiHAsl KpuBU3HA. BTopas
KBaJipaTryHas (hopMa MOBEPXHOCTH.

Hroro B cemecTpe 8 | 12 12

Cemectp 9

Tema 4. UcTopudeckuii 0030p 000CHOBAHHS reoOMeTPHH. JJIeMEHThI 2 3
reomerpuu Jlo6ayeBCcKOro.

I'eomerpus no EBknupaa. «Havana» Esximmna. Kpuruka cucremsl EBknmnaa.
[Tateiii noctynar EBknuna. H.U. JlobaueBckuii u ero reomerpusi. Cuctema
akcuoM I'mnpbepra. O630p crnexctBuit u3 akcuom rpym I-11; 1-V. Akcnoma
Jlo6auesckoro. [1apannenbublie npsmele 1o JlobaueBckomy. TpeyroibHUKH U
YeThIPEXyroJbHUKH Ha TuiockocTH JloGaueBckoro. BzaumHoe pacnonoxenue
JBYX MPSAMBIX Ha iockocTr JlobaueBckoro. OKpyKHOCTb, SKBUAUCTAHTA U
OPHULIMKII.

Tema 5. O0ocHOBaHHE eBKJINAOBON I¢€OMETPHH. 2 3
ITonsTE 0 MaTeMaTH4ECKOM CTpyKType. HenmpoTuBopeunBocTs,
HE3aBHCHMOCTb U ITOJIHOTA CUCTEMBI aKCHOM. [[0Ka3aTenbCTBO JTIOrMYecKon
HenpoTuBopeunBocTy reometpun Jlobauesckoro. Crucrema akCuoM
I'mnasbepra. Cuctema akcuoM Beliss TpexMepHOro eBKINI0Ba IPOCTPAHCTBA.
JIyu, yrois, otpe3ok. PaBeHCTBO O0Tpe3KOB M yrioB. JJInHA OTpe3Ka.
Axcunomaruka A.B. [Toropenoa mkoasHOro Kypca reomerpuu. O6 akcuomax
HIKOJILHOTO Kypca Fr€OMETPHUH.

Tema 6. JIuneiinbie npocrpancrsa. [loxnpocrpancraa. 3 3
Omnpenenenre U CBOWCTBA JIMHEWHOTO MPOCTPAHCTBA. ApupMeTHIECKOe n-
MepHOe JIMHEHHOE MPOCTPAaHCTBO. ba3uc n koopanHaTHI BekTopa B Oazuce.
[TpeoOpa3oBanue koopauHar. Marpuna nepexona. OnpeznencHue
noanpocrpancTsa. Kpurepnii noanpocrpanctsa. [loanpoctpancTBo penieHuit
OJTHOPOJIHOM CUCTEMBI JINHEWHBIX YpaBHEHNH. DyHIaMEHTAIbHAS CUCTEMA
pELICHUI OTHOPOHOM CUCTEMBI TUHEHHBIX ypaBHEHUN. JInHEHOE
MHOTO00Opa3ue.

Tema 7. U30Mop(u3M JMHeHHBIX NPOcTPaHCTB. JInHeliHbIe oniepaTopsl. 3 3
[TonsiTue u cBolicTBa M30MOPGhU3Ma JIMHEHHBIX IPOCTPAHCTB. TeopeMbl 00
u3oMopdu3Me IMHEHHBIX pocTpaHcTB. OnpeneneHne, CBOCTBa, MPUMEPHI
JMHENHBIX oneparopoB. TeopeMa o 3aaHuu JIMHEHHOTo oneparopa. Marpuna
JUHENHHOTo oneparopa B 6azuce. CBA3b MaTpHIl B Pa3IMYHbIX Oa3ucax.
JleficTBHsI Ha/l TMHEHHBIMU OIIEPAaTOPaMU.




Hroro B cemectpe 9

10 | 12

Cemectp
10
Tema 8. OOpaTHbIe onepaTopkl. 3 4
[TonsiTe 0OpaTUMOCTH JIMHEHHOTO orneparopa. SAapo u o6pa3 TMHEHHOTO
oreparopa, paHr u 1e(eKT.
Tema 9. Co0cTBeHHBbIE BEKTOPHI M COOCTBEHHbIE 3HAYEHHSI JIMHEITHOTO 3 5
omeparopa.
[TonsiTrie cOOCTBEHHOTO BEKTOPA U COOCTBEHHOTO 3HAYECHHUS JTMHEHHOTO
oreparopa. XapakTepuCTHUECKOE YpaBHEHHE JUHEHHOTO OIleparopa, ero
WHBapUaHTHOCTh. Kpurtepuii cyiiecTBOBaHUS Y JIMHEHHOTO Oreparopa
MaTpHIIbl TUaroHaJIbHOTO BUA. JINHEHHBIC ONepaTophl C IPOCTHIM CIIEKTPOM.
Tema 10. OpToronajibHble CHCTEMbI BEKTOPOB. 3 5
Onpenenenre opTOroHaabHON CUCTEMBI BEKTOPOB. CBSI3b OPTOrOHATIBHOCTHU C
JMHEHHON 3aBUCHMOCTBIO U HE3aBUCUMOCTHI0. OpTOroHaIbHbIEC U
opToHOpMHpOBaHHBIE Oa3uckl. [Iponecc oproronanu3zanuu 6asuca.
OpToroHanbHOE TONOJHEHHE K MOAMPOCTPAHCTRY.
Tema 11. MeTpuueckue 3a1a4 B eBKJIHI0BOM MPOCTPAHCTBE. 3 5
PaccTosinue oT TOUKH 10 TUHEHHOTO MHOT0OOpasusi B €BKJIMI0BOM
npoctpancTBe. HanmmeHpIMi yroa Mexxay BEKTOPOM U JTMHEHHBIM
MOJIIIPOCTPAHCTBOM.
Tema 12. JInneiinpie npeodpa3oBaHus eBKJINJIOBBIX MPOCTPAHCTB. 4 )
[TonsTre TUHEHHOrO MpeoOpa30BaHUs €BKJIMI0BA IPOCTPAHCTBA.
OproroHajibHble IpeoOpa3OBaHuUs.
Hroro B cemectpe 10 | 16 24
Hroro 38 48
3aounast popma 00ydeHUS
Koa-Bo
4acoB
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Tema 1. KpuBoJinHeiiHbIe HHTErPaJibl.

CrnpsimisieMoCTh M IIMHA 1yru KpuBoil. KpuBonuHelinble nHTerpais! 1-ro
poJa U 2-ro pojia: OIpeesIeHUe, TEOPEMBI O CYILIECTBOBAHNUHU, OCHOBHBIE
CBOMCTBA, METO/Ibl BbIYMCIIeHUS. CBSA3b KPUBOJMHENHBIX HHTErpaoB 1-ro u 2-
ro poga. ®opmyna Octporpaackoro — ['puHa.

Tema 2. IloBepXHOCTHbIE€ HHTEIPAJIbI.

[Tnomane moBepxHocTU B pocTpancTse. [loBepXHOCTHBIE HHTETPAJIBI 1-T0
poza u 2-ro poja: onpeaeieHue, TeopemMa O CyIleCTBOBAHUN, OCHOBHbBIE
CBOMCTBa, METO/IbI BhIUKCIICHHs. [ 111011181 MOBEPXHOCTH BpAILICHUS.
TenecHpiit yroa. CBsi3b MOBEPXHOCTHBIX UHTETPaAIOB 1-r0 U 2-r0 poja.
dopmyna Octporpanckoro — ["aycca, popmyna Crokca. HezaBucumoctsb
KPUBOJIMHEWHOI'O MHTErpajia 2-ro poaa OT MyTH UHTETPUPOBAHMUS.
[ToreHmanpHOE BEKTOPHOE MOJIE.

Tema 3. KpuBu3Ha u KpyyeHue KPpUBBIX.

KpuBas B mpocTpaHCcTBe, KacaTelbHbIA BEKTOP U HATYpaJbHBIN IIapaMeTp.
Lentp u panuyc KpuBu3HbI KpuBoil. Kpyduenue, popmyssl Opene. [ maBHbIE
KpUBU3HBI IOBEpXHOCTH. ["ayccoBa kpuBH3HA, CpeiHsIs KpuBHU3HA. Bropast
KBaJipaTHiHas (hopMa MOBEPXHOCTH.

HToro B cemectpe 8

Tema 4. UcTopuueckuii 0030p 000CHOBAHUSI reOMeTPUH. DJIeMEHThI
reomerpuu Jlo6aueBckoro.

I'eomerpus no EBknupna. «Havana» EBkimna. Kpurnka cucremsl EBknnaa.
[Tareiit noctynar EBknuna. H.W. Jlob6aueBckuii u ero reomerpusi. Cuctema
akcuoM ['mnpbepra. O630p cnexctBuit u3 akcuom rpymi I-11; 1-V. Axcnoma
Jlo6aueBckoro. [TapamnensHbie npsimbie 1o JlobadeBckomy. TpeyroabHUKH U
YeThIPEXyroJIbHUKH Ha TuiockocTH JlobadeBckoro. B3auMuoe pacrnosioxeHue
JBYX HPpAMBIX Ha miockocT JlobaueBckoro. OKpyKHOCTb, SKBUAUCTAHTA U
OPHUILIHKIL.

Tema 5. O6ocHOBaHHE eBKJINI0BOI reOMETPHH.

[TonsTHe 0 MaTeMaTH4ECKOMN CTpyKTYype. HenmpoTuBopeunBocTs,
HE3aBHCUMOCTB U ITOJIHOTA CUCTEMBI aKCHOM. J[0Ka3aTeabCTBO JOTHUECKON
HenpoTuBopeunBocTy reomeTpun Jlobauesckoro. Cucrema akcCuom
I'mnsbepra. Cucrema akcuoM Beiins TpexMepHOro eBKINA0BA IPOCTPAHCTBA.
Jlyu, yroi, oTpe30k. PaBeHCTBO OTpe3KOB M yrioB. J[JInHa oTpeska.
Axcuomatuka A.B. IToropenosa mkoiabHOro Kypca reometpun. O6 akcuomax
IIKOJILHOTO Kypca reéOMETPHUH.

Tema 6. JIuneiinbie npocrpancrsa. [lognpocrpancrsa.

Omnpenenenne U CBOMCTBA JIMHEWHOTO MPOCTPAaHCTBA. Apu(pMETHIECKOE Nn-
MepHOe JUHEHHOE MPOCTPAHCTBO. basuc n koopAMHATHI BeKTOpa B Oazuce.
[TpeobpazoBanue koopauHatr. Marpura nepexona. OnpeneneHue
noanpocrpancTsa. Kpurepunii noanpocrpanctsa. IloampocrpancTso penieHmit
OJTHOPOJTHOM CUCTEMBI JIMHEWHBIX YpaBHEHNH. DyH/1TaMEHTANIbHAS CHCTEMaA
peLIeHUI OJTHOPOIHOM CUCTEMBI IUHEHHBIX ypaBHEeHUN. JInHEeHOE
MHOT000pa3ue.

Tema 7. U3oMmop¢u3M JMHeiHBIX NPOCTPaHCTB. JIMHeliHbIe onepaTopsl.
[TonsiTre u cBoMicTBa M30MOphH3MA JIMHEHHBIX TPOCTPAHCTB. TeopeMbl 00
n3oMopQu3Me JUHEHHBIX MPOCTpaHCTB. OnpeeneHne, CBONCTBA, TPUMEPHI
JIMHEWHBIX oreparopoB. TeopeMa o 3aaHuu JIMHEMHOTO oneparopa. Marpuna
JMHEWHOTO ornepaTtopa B 6a3uce. CBsA3b MaTpHIl B pa3IMYHbIX Oa3HCax.
JIeficTBHS HAaJl TMHENHBIMH OIIEpaTOpaMH.
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Hroro B cemectpe 9

6 | 6

Cemectp
10

Tema 8. OOpaTHbIe onepaTopkl.
[TonsiTHEe 0OpaTUMOCTH JIMHEHHOTO oneparopa. SAapo u o6pa3 TMHEHHOTO
oreparopa, paHr u Ie(eKT.

2 1

Tema 9. CoOcTBeHHBbIE BEKTOPbI H COOCTBEHHbIE 3HAYEHHSI JTMHEITHOT0
oneparopa.

[TonsiTe cOOCTBEHHOTO BEKTOPA U COOCTBEHHOTO 3HAYEHUSI TUHEHHOTO
oreparopa. XapaKTepUCTHUECKOE YpaBHEHHUE JIMHEHHOTO OllepaTopa, ero
WHBapHaHTHOCTh. Kpurepuii cymecTBoBaHUS y TMHEHHOTO orieparopa
MaTpULbl JMAarOHAJIbHOTO BUJIA. JIMHEHBIE ONEPATOPBI C MPOCTHIM CIEKTPOM.

Tema 10. OpToronajibHble CHCTEMbI BEKTOPOB.
Onpenenenre OpTOrOHATBHON CUCTEMBI BEKTOPOB. CBS3b OPTOTOHATBHOCTH C

JMHEWHON 3aBUCUMOCTBIO U HE3aBUCUMOCTBI0. OpTOrOHaJIbHBIE U
opToHOpMHpOBaHHBbIe Oa3uckl. IIpouecc oproronanuzamnuu 6asuca.
OpTOoroHajbHOE JONOJHEHUE K MOAIPOCTPAHCTBRY.

Tema 11. MeTpuueckue 3a1a4u B €eBKJIM/I0BOM IPOCTPAHCTBeE.

PaccrosiHue OT TOYKH /10 IMHEHHOT0 MHOr000pasus B €BKJIUJ0BOM
npocTpancTBe. Haumenpmmi yros Mexay BEKTOPOM U JIMHEWHBIM
OJIIPOCTPAHCTBOM.

Tema 12. JInneiinbie npeodpa3oBaHus eBKJINIOBBIX NPOCTPAHCTB.
[TonsiTre MMHEHHOTO MPeoOpa30BaHMs EBKIM/I0BA IPOCTPAHCTBA.
OproroHanbHble IPe0Opa3OBaHUsL.

Hroro B cemectpe 10

6 10

Hrtoro

18 | 22

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJbHOM

PABOTBI OBYYAIOIIINXCA
Tembl H3y4yaembie BONPOCHI Koz1-Bo yacos ®opm | Metoa | Popm
AJst Ouna | OuyHo | 3aou bl HYeCK bl
€aMoCTO 1 - Hasl | caMocCT oe oT4yeT
ATEJILHO ¢opm | 3a0uH | ¢popm | osATENBL | 00ecme | HOCTH
ro a ast a HOH YyeHue
U3y4YeHH o0yude | opm | 0Gyue | pador
| HHUSA a HHA bl
o0yue
HHA
Ceme | Ceme | Ceme
ctp/ | ctp8 | crp 8
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Tema 1. CrnpsamiisieMoCThb U JUTMHA TyTH 9 25 20 | Usyuen | Pexome | [loma
KpuBomu | kpusoii. KpuBonunelinsle ue HJyema | IIHee
HeilHble | mHTerpajisl 1-ro poaa u 2-ro poaa: HAy4HO | 5 3aJaH
UHTErpas | ONpEeIesIEHUE, TEOPEMBI O - HAy4yHO | HE€.
BI. CYLIECTBOBAaHUH, OCHOBHBIE METOAH | - YcTHBI
CBOMCTBA, METOIbLI BEIYUCIICHUS. JyecKod | Meronu | ¥
CBsI3b KPUBOJIMHEHHBIX UHTEIPAJIOB JaUTepa | 4eckas | Ompoc.
1-ro u 2-ro pona. Popmyna TYpbI mutepa | Kontp
Ocrtporpazckoro — I'puna. Typa, OJIbHA
CEThb s
WNutep | pabor
HET a
Tema 2. [Tnomaas MOBEpXHOCTH B 9 25 43 Nzyuen | Pexome | Jloma
IToBepxn | mpocrpanctse. [IoBepxHOCTHBIE ue HJyeMa | LIHEe
OCTHBIE UHTErpaisl 1-ro poaa u 2-ro poaa: HAy4HO | 5 3aJaH
UHTErpai | ONpeIesIeHue, TEOpEMa O - HAy4yHO | He€.
BL. CYLIECTBOBAaHUM, OCHOBHBIE METOAH | - YcTHBI
CBOMCTBA, METO/bI BEIUHCIICHUS. JecKod | MeTonu | ¥
[Tnomaab MOBEpXHOCTU BPALICHHUS. JauTepa | 4eckas | Oompoc.
TenecHslii yron. Cas3b TYpBI autepa | Kontp
HOBEPXHOCTHBIX MHTETpajioB 1-ro u Typa, OJIbHA
2-ro pona. ®opmyia CeTh s
Ocrtporpazckoro — I"aycca, Wntep | pabot
dopmyna Crokca. HezaBucumocTtsb HET a
KPUBOJIMHEHHOr0 UHTErpaa 2-ro
poJia OT yTU UHTETPUPOBAHUSL.
[ToreHnMagbHOE BEKTOPHOE MOJIE.
Tema 3. Kpusas B nmpoctpancTse, 10 26 25 | Usyuen | Pexome | Jloma
KpuBusH | kacaTeabHbIH BEKTOp U ue HAyeMa | IIHee
au HaTypajbHbIN napamerp. LlenTp u HAay4HO | g 3a1aH
Kpy4Y€HHUE | paZinyC KPUBU3HBI KPUBOM. - HAy4dHO | H€.
kpuBbiX. | Kpyuenue, popmynsr @pene. METOIH | - VYcTHBI
I'maBHBIE KPUBU3HBI TOBEPXHOCTH. 4eCKOW | METOAM | 1
lNayccoBa kpuBHU3Ha, cpeaHsIs JuTepa | 4eckas | ompoc.
KpHuBH3HA. Bropas kBanparnyHas TypbI mutepa | Kontp
(dbopMa OBEPXHOCTH. Typa, OJIbHA
CETh o
Wntep | pabor
HET a
HToro B cemectpe 7 / cemectpe 8 / cemecTpe 8 | 28 76 88
Ceme | Ceme | Ceme
ctp8 | ctp 9 |cTp 9
Tema 4. I'eomerpus no Esknupaa. «Hauana» 7 20 22 | Uzyuen | Pexome | /loma
Ucropnu | EBknupa. Kputnka cucremsl ue HJlyeMa | IIHEee
ECKUM Esximmpna. [1a1e1ii nocrynar HAay4YHO | g 3a/1aH
0030p EBknuga. H.U. JIoGaueBckuii u ero - HAy4yHO | He€.
obocHOBa | reomerpus. Cuctema akCuoM METOIH | - VYcTHbI
HUS ['uns6epra. O030p cneacTBUil U3 4yeckoi | meroau | i
reometpu | akcuom rpymm I-11; I-V. Akcuoma JUTEepa | 4eckas | ompoc.
. JloGauesckoro. [1apanienbHbie TYpBI mutepa | Kontp
OnemeHT | npsMele 1o JlobaueBckoMy. Typa, OJIbHA
bl TpeyronbHUKY U CeTh s
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TE€OMETPHU | YETBIPEXYTOJIbHUKHN Ha IUIOCKOCTH Wutep | pabor
u JloGaueBckoro. BzaumHoe HET a
JloGaueBc | pacmosokeHue IByX MPSIMBIX Ha
KOTO. ockocT JlobaueBckoro.
OKpy»XHOCTb, SKBUJUCTAHTA U
OpHUIIUKIL.
Tema 5. [TonsiTHe 0 MaTEMaTHYECKOM 7 20 22 | Usyuen | Pexome | [loma
Ob6ocHoB | cTpykType. HermpoTuBOpeunBoCTS, ue HAyeMa | IIHee
aHue HE3aBUCUMOCTD U IIOJIHOTA Hay4HO | o 3a/1aH
€BKJIUJOB | CUCTEMbI aKkCUOM. Jl0Ka3aTeIbCTBO - HAy4yHO | HE.
ol JIOTUYECKOW HEMTPOTUBOPEUNBOCTU METOH | - YcTHBI
reoMeTpu | reomerpun JloGaueBcKoro. YECKOM | METOIH | 1
. Cucrema akcuom ['mib0epra. auTepa | yeckas | ompoc.
Cucrema akcuom Beilns TYpbI mutepa | Kontp
TPEXMEPHOIO €BKJINA0BA Typa, OJIbHA
npocrpaHcTsa. Jlyd, yrois, oTpesox. CEThb A
PaBeHCTBO OTPE3KOB U YIJIOB. Wutep | pabor
JnunHa otpeska. Akcuomartuka A.B. HET a
[Toropenosa MIKOIBHOTO Kypca
reometpun. O0 akcuoMax
IIKOJIbHOT'O Kypca Fr€OMETPHUH.
Tema 6. Ornpesenenue U CBOMCTBA 7 19 22 | Uzyuen | Pexome | Jloma
JIuHelHbl | TMHEWHOIrO IPOCTPAHCTBA. ue HJyeMa | IIHee
e Apudmernueckoe n-MepHOE Hay4HO | s 3a/1aH
MPOCTPAH | JUHEHHOE NPOCTPaHCTBO. basuc u - Hay4HO | He.
CTBa. KOOpJIMHATHI BEKTOpa B Oazuce. METOIH | - YcTHbI
[Tonmpoc | IIpeobpazoBanue KOOpAMHAT. YECKOM | MeToau | i
TpaHcTBa. | Marpuua nepexona. Onpezenenue JuTepa | 4yeckas | ompoc.
noamnpocTpancTea. Kpurepuit TYpbI nutepa | Kontp
MOJIMPOCTPAHCTBA. Typa, OJIbHA
IToampocTpaHCTBO peLIeHU CeThb a1
OJTHOPOJIHOM CUCTEMBI JINHEWHBIX Wntep | pabor
ypaBHeHu. OyH1aMEHTalIbHAs HET a
CHUCTEMA PELICHUI OJJHOPOAHOU
CHCTEMBI JINHENHBIX YPABHEHUN.
Jluneiinoe MmHoroobpasue.
Tema 7. [TonsTHe U cBO¥icTBa H30MOphU3Ma 7 19 22 | Uzyuen | Pexome | /loma
N3omopd | muHEHHBIX TPpOCTpaHCTB. TeopeMbl ne HIyeMa | [IHEE
U3M 00 nzoMophuzmMe TUHEHHBIX Hay4HO | o 3a/1aH
JUHENHB! | npocTpaHcTB. Ompenenenue, - HAy4yHO | He€.
X CBOWCTBA, IPUMEPHI JIMHENHBIX METOOM | - YcrHbl
MpOCTpaH | orneparopos. Teopema o 3aJlaHNN YECKOW | METOIH | 1
CTB. JUHENHHOTOo orneparopa. Marpuua JuTepa | yeckas | ompoc.
Jluneitnsl | TuHEHOTO oneparopa B HGa3uce. TYpBbI mutepa | Kontp
e CBs13b MaTpull B pa3inyHbIX Typa, OJIbHA
omeparop | 6asucax. JlercTBus HaT CeTh Py
BI. JMHEWHBIMU OTIEPATOPAMH. Wutep | pabor
HET a
Htoro B cemectpe 8 / cemectpe 9/ cemectpe 9 | 28 78 88
Ceme | Ceme | Ceme
ctp9 | cTp | c1p
10 |10
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Tema 8. | [loHaTHe 0OpPaTUMOCTH JTMHEHHOTO 15 11 16 | Usyuen | Pexome | Jloma
OO6parubl | oneparopa. Sapo u o6pa3 ue HAyeMa | IIHee
e JMHENHOro oreparopa, paHr u HAy4HO | 5 3aJaH
oreparop | Ae(eKT. - HAy4YHO | HeE.
Bl METOIU | - VY cTHEI
YECKOM | MeTou |
JuTepa | 4eckas | ompoc.
TYpBI aurepa | Kontp
Typa, OJIbHA
ceThb s
WNutep | pabor
HET a
Tema 9. [TonsiTHe COOCTBEHHOTO BEKTOpa U 15 12 16 | Usyuen | Pexome | Jloma
CoOcTBeH | cOOCTBEHHOTO 3HAYCHHS JTMHEHHOTO ue HIyeMa | IIHee
HbIE oreparopa. XapakTepucTHIEeCKOe HAy4YHO | o 3a/iaH
BEKTOPHl | ypaBHEHHE JIMHEHHOTO oreparopa, - HAy4yHO | He€.
u €ro MHBapuaHTHOCTh. Kputepuit METOH | - YcTHb
COOCTBEH | CYIICCTBOBAHHUS Y JTUHEHHOTO YECKOM | METOIH | i
HbIE oreparopa MaTpHUIIbI auTepa | 4eckas | ompoc.
3HAYEHUs | JUAroHaJbHOIO BUAA. JIMHElHbIE TYpBI autepa | Kontp
JUHEHHOT | ONepaTopshl C MPOCTHIM CIIEKTPOM. Typa, OJIbHA
0 ceThb s
oreparop Wutep | pabor
a. HET a
Tema 10. | Onpenenenre OpTOroHaIbHOM 16 11 16 | Uzyuen | Pexome | Jloma
Oprorona | cucrembl BeKTOpoB. CBs3b ue HJyeMma | IIHee
JIbHBIC OpPTOTOHAJBLHOCTHU C JINHEHHOM HAy4YHO | o 3a/aH
CHCTEMBI | 3aBUCHMOCTBIO 1 HE3aBHCUMOCTHIO. - HAy4yHO | He€.
BEKTOpPOB. | OpTOrOHANILHBIE U METOH | - YcTHbI
OPTOHOPMHUPOBAHHBIE 0A3HCHI. YECKOW | METOIH | 1
ITponecc oproronanu3zanuu 6asuca. JaUTepa | 4eckas | Ompoc.
OproroHabHOE JIOTIOTHEHNE K TYpHI mutepa | Kontp
HOANPOCTPAHCTBY. Typa, OJlbHA
ceThb s
Wntep | pabot
HET a
Tema 11. | PaccrostHuE OT TOYKH 1O TUHEUHOTO 16 11 16 | Uzyuen | Pexome | Jloma
Metpuue | MHOTOOOpa3us B €BKIIHIOBOM ue HAyeMa | IIHee
CKHe npoctpaHcTBe. HanMensmnit yron HAy4YHO | 5 3a/aH
3aa4i B | MEX/y BEKTOPOM M JTMHEHHBIM - HAY4HO | He.
€BKJIMJIOB | TIOATIPOCTPAHCTBOM. METOAH | - YcTHBI
oM YecKou | MeTtomu | K
POCTpaH JaUTepa | 4eckas | Ompoc.
CTBE. TYpBbI mutepa | Kontp
Typa, ONlbHA
ceThb s
Wutep | pabot
HET a
Tema 12. | [loHsiTHE THMHEITHOTO 16 11 16
Jluneitnsl | mpeoOpa3oBaHUs €BKINIOBA
e npoctpancTBa. OpTOroHaabHbIE
npeobpa3 | mpeoOpa3oBaHus.
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OBaHHUA
€BKJIUJI0B
BIX
IIpoCTpaH
CTB.

Hroro B cemectpe 9 / cemectpe 10 / cemecTpe

10

78 56

80

Hrtoro

134 210

256

5. ®OHJI OLEHOYHBIX CPEJCTB JJIsi IIPOBEJEHUS TEKYIIENA W
MPOMEXYTOYHOM ATTECTALIMM O JUCIUATIJIVMHE

5.1. [lepeyeHb KOMIETEHHUH ¢ yKa3aHHEM 3TanoB MX (POpPMHMPOBAHHUS B NpoLEcCe OCBOECHUS
00pa3oBaTeJIbHOM NPOrPaMMbI

Koa n HauMeHoBaHNe KOMIIETEHIIMH

Jransl popMupoBaHUS

IIK-1. CnocobeH ocBaWBaTh W HCIIOJIB30BATh TEOPETHUCCKUE
3HaHUS M TPAKTUYCCKHE YMEHUS M HABBIKM B MPEIMETHOM
o0acTv Ipy penIeHny poheCCHOHATBHBIX 3a1a4

1. PabGora Ha y4eOHBIX 3aHATHSIX.
2. CamocTodTenbHas padbora.

5.2. Onucanue noka3aresjeil U KPpUTEPpHeB OLCHUBAHUSA KOMIIETEHUMIA HA Pa3JIMYHBIX 3TANaX UX
(popmupoBanus, onucaHue MKaJ OLEeHUBAHUS

OuennBa
YpoBensb Jran
eMble Onucanue Kpurepun HIkana
KoMIIeTe ChopmHpo- | popMupoBa nokasareJei OLICHMBAHUS OLICHUBAHUS
— BAHHOCTH HUS
I1K-1 [Toporoseiii | 1. PaGora Ha | 3HaTh OCHOBHBIE JomamHee [xana
y4eOHBIX MOHSTHS U TEOPEMBI 3a/1aHHE. OLICHUBAHUS
3aHATUAX. YMeTs pemars VYcrHblid JIOMAIITHETO
2. W3YYEHHBIE 33/1a4U orpoc. 3aJ1aHusl.
Camocrosren Kontponbnas | Illkana
pHas padora. paborTa. OLICHUBAHUS
YCTHOTO OIIpoca.
[Ixana
OLICHUBAHHUS
KOHTPOJIBHON
paloTBHI.
[Tponsunyt | 1. PaGora Ha | 3HaTh: MOHATHUS U Homaminee [Ixana
I} y4eOHBIX TEOPEMBI C 3aJlaHueE. OLICHUBAHHUS
3aHSTHUSX. JI0Ka3aTeJIbCTBAMH. YcrHbIi JIOMAIITHETO
2. YMeTh: pemaTs 3aaauu, | Ompoc. 3a/1aHusl.
Camocrosaren | TBopuecku ucnonnsdys | Konrponsnas | [kana
pHas paboTa. | MOJYYCHHBIC 3HAHMS. pabota OLICHUBAHUS
Bnaners: YCTHOTO OTIpoca.
TEOPETUYECKUMU [Txama
3HAHUSIMU U OLICHUBAHUS
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OnenunBa

eMble Yposen Jran Onucanue Kpurepun IIxkana
KoOMIIeTe chopmupo- | Gopmuposa nmoxKasareJiei OLleHUBAHMS OLlEHUBAHMS
— BAHHOCTH HUA
MPAKTUICCKHUMH KOHTPOJIbHOM
YMECHHSIMH, TPUMCHSIS paboTHLI.
HX B IPEIMETHOMN
00J1aCTH MIPHU PEIICHUH
podeccHoHaTbHBIX
3aj1ad4.
IlIkajia oueHHBaAHUS JOMAIIHEro 3aJaHus
Iloka3zarenan banabl
Crynent npaBuiabHO BeimosnHmI 0 — 10% nomaminero 3aganus 0
CtynenT npaBuibHO BeIOHWI 11 — 20% nmomanHero 3amanust 1
CtyneHT npaBmwibHO BeITOMHUI 21 — 40% nomaniaero 3axanus 2
Crtynent npasuibHO BbinonHud 41 — 60% gomarniHero 3aganus 3
CtyneHT npaBmibHO BeIOMHMI 61 — 80% nomaniHero 3axanus 4
CryneHt npaBuibHO BeimonaHmI 81 — 100% nomarmrHero 3amaHus 5
IIIkajia oeHNBAHUsI YCTHOTO ONpoca
Kpurepuii oneHuBanusi Bbamabl
CTyJeHT OTBETHJI Ha BOIIPOC M MOKA3aJl IOJHOE U YBEPCHHOE 3HAHNUE TEMBI 5
CTyIeHT OTBETHIJI Ha BOTIPOC, OJTHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIC 4
OIIMOKH, HETOCTATKH U HETOYETHI
CTyzIeHT B 1IeJIOM OTBETHJI Ha BOIIPOC, HO B OTBETE HMCIOTCS 3aMETHBIC U TPYOBIe 3
OIIMOKH, HEJTOCTATKH U HETOYETHI
CTyneHT He OTBETHJI Ha BOIIPOC, HO UMEIOTCS OoJiee IBYX MPaBUIIBHBIX HJICH WIIH 2
MOJIXO0JIOB K IPABHILHOMY OTBETY
CTymeHT He OTBETWJI Ha BONPOC, HO UMEIOTCS TOJIBKO OJIHA-JIBE WJICH WU 1
MOJIXOJIbI K MPABUIILHOMY OTBETY
CTyIeHT He OTBETHJI Ha BOTIPOC M MTOKA3aJl MOJTHOE HE3HAHUE TEMBI 3aJaHHsI 0
IIIkajia oueHNBAHUSI KOHTPOJIbHOW PadoThl
Iloka3zarenan banabl
CtyneHt npaBuibHO BeimonHuI 0 — 2% Beex 3a1anuit 0
CTyZeHT mpaBHIBHO BBIMOIHUT 3 — 5% Bcex 3alaHui 1
CTyneHT mpaBmIbHO BRITOHUI 6 — 10% Bcex 3amanuit 2
CtyneHt npaBwibHO BbinosHUA 11 — 15% Beex 3ananuit 3
CTyneHT npaBmiIbHO BBIMONHUI 16 — 20% Bcex 3amaHuit 4
CtyneHT npaBuiIbHO BeImosHWI 21 — 25% Bcex 3amanuit 5
CTyneHT npaBmiIbHO BIMONHUI 26 — 30% Bcex 3amaHuit 6
CtyneHT npaBmiIbHO BRITONHMT 31 — 35% Beex 3amanuii 7
CTyneHT npaBmiIbHO BIMONHUI 36 — 40% Bcex 3amaHuit 8
CtyneHt npaBmibHO BeimonHUI 41 — 45% Bcex 3amanuit 9
CtyneHT npaBmiIbHO BRITOHUT 46 — 50% Bcex 3amanuii 10
CTyaeHT mpaBUIIbHO BeIMOIHMWI 51 — 55% Bcex 3amanuit 11
CTyIeHT IPaBIIILHO BBITOJHUI 56 — 60% Bcex 3amanuii 12
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CTyneHT npaBuIbHO BBITOTHMI 61 — 65% Bcex 3amaHuit 13
CTyaeHT paBUIILHO BIMOIHMI 66 — 70% Bcex 3amanuit 14
CTyneHT npaBuIbHO BRIMOIHWI /1 — 75% Bcex 3amaHuit 15
CTyneHT nmpaBuiIbHO BeIoaHWI 76 — 80% Bcex 3amanuit 16
CTyneHT npaBuibHO BIMOTHUI 81 — 85% Bcex 3amaHuit 17
CtyneHT npaBuibHO BeimosHWI 86 — 90% Bcex 3amanuit 18
CtyneHT npaBuibHO BeimoaHWI 91 — 95% Bcex 3amanuit 19
CtyneHT npaBuibHO BRIMOIHUI 96 — 100% Bcex 3amanuii 20

5.3. TunoBble KOHTPOJbHBbIE 33/IaHUSl WJIM HMHbIE MATEPUAJIbI, He00OXOAHMBbIEe /JIf1 OIEHKH
3HAHUM, YMEHHH, HaBBIKOB M (HJIHM) ONbITA [AeATEJbLHOCTH, XAPAKTEPU3YHIUMX ITANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0OCBOEHHUsI 00pa30BaTeILHOM MPOrpaMMbl

IIpuMepHbIe JOMALIHUE 3aJAHUS
Cemectp 7 (ouHas popma o0yueHusi), cemectp 8 (04HO-3204HasI ¥ 3204Hast GOPMBI 00YyUEHMST)

1. BoluncnuTh KpUBOJMHEHHBIE HHTETpaJIbl 1-T0 U 2-T0 poja:
a) I ydx—3xdy, rme I'= {X =sint, y=cost,0<t< 72'}, 00X0/1 KOHTYpa 10 BO3PAaCTaHHMIO {;
r

6) J'xzdl, e F:{x:ﬁcost, y=-/8sint,z=t,0<t Sn};
B) Jr.xy3dy, e I'= {y =(x*+)"*,0<x< 2}, 00X0/1 KOHTYpa TI0 BO3PACTAHHMIO X;
r) }exdl , tne I'= {x =In(1+1t?), y = 2arctgt —t, 0 <t Sl}.
T
2. BpI4ucauTh NOBEPXHOCTHBIC HHTErPasbl 1-r0 1 2-r0 poja:
a) ”dZdX, rue 0'={X+3y+ z=5x2>0,y>0, ZZO}, HOpMallb MM K 0 00pazyer
OG(:TpBIP'I yroi € ocbio QY 0) ”ZdS, rae a:{x+y+Z:3, x>0,y>0, ZZO};
B) stdxdy, rie 0':{X2 +y?+ ZZJ:ZL x>0,y>0, ZZO}, HOpMaJTh M K o oOpasyer

o

ocTpslii yron € oceto OZ; 1) ”ZZdS , TIe o-:{x2 +y2+22=1y=>x/320, ZZO}.

3. BpUncIuTh MOBEPXHOCTHBIN HHTETPAI 2-TO PO/Ia Yepe3 MOBEPXHOCTH O, SBIISIONIYIOCS TPaHULICH
¢burypsl H, ecnu HopMallb K O BHEILIHSAS:

2) ﬁx3dydz +2x*ydzdx + (2x-1)dxdy, H ={x* +y®<1,0<z<1};
6) ﬁxzdydz+xdzdx+xzdxdy, H={?+y?<z<1x>0,y>0}.
4. Haiiti motentman U (X, Y, Z) BEKTOPHOTO MO F= {P(X, Y,2), Q(X,Y,2), R(x, Yy, Z)}, €CITH:

a) P(x,y,2)=2xyz+2°, Q(X,Y,2)=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.

5. Haiitu KpuBU3HY U Kpyd€HHE KPUBBIX B TPEXMEPHOM MPOCTPAHCTBE:
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a) r=e'fsint,cost,1}; 6) r=afcht,sht,t} (@>0); B) r= {0033 t,sin>t, cos2t}.
6. BBIUHCIHUTH rayCCOBY M CPEIHIOK KPUBU3HBI TOBEPXHOCTH:
a) z=f(X)+g(y); 6) r=1{ucosv,usinv,av} (a>0).

Cemectp 8(ounasi popma odyueHust), cemectp 9 (0UHO-3209HASI U 3209HAsE POPMBI 00yUEHMS)

1. Z[OKa)KI/ITe CBOMCTBaA napajICJIbHBIX ITPAMBIX:

a) ecaM mpsMas a TapajuielibHa MpSMOW D B 3agaHHOM HampaBieHHH, TO mpsiMas D Taxoke
IapajulesibHa @ B TOM K€ HallpaBJICHUH;

0) ABe mpsiMbIe, MapalieIbHbIC TPETHEH B OJJHOM M TOM JK€ HAIpPaBICHUH, MAPAJUICITbHBI MEXKIY
co00i1 B TOM k€ HaIpaBJICHUU.

2. Jlokaxutre, 4TO B CHUCTEeME akCMOM [uiapbepra Kaxkaoe W3 CICAYIOIIHUX MPEeAIoKEeHUN
AKBUBAJICHTHO aKCHOME MapalICIIbHOCTH:

a) CyMMa BHYTPCHHUX YTJIOB TPCYI'OJIbHUKA paBHA ABYM IIPAMbBIM;

0) ecnu pa3iuYHbIC MpPsSMbIC & U D He MepHeHIUKYIIAPHBI, TO MEPICHIUKYIISP, MPOBSAEHHbIN B
1000# TOUKe MPSIMOiL a, epeceKaeT npsmMyro b;

B) KakoOBbl Obl HM OBUIM TPH pa3jMUYHBIC IMpPSIMbIC, BCET/Ia CYIIECTBYET MpsiMasi, OTIUYHAS OT
JAHHBIX MPSAMBIX U IIEPECEKAIOIIAs BCE TPU NPSAMBIE B TPEX PA3IIMYHBIX TOUKAX.

3. Ucnonp3ys akcuomaTuky Beis, nokaxwure:
a) TEOpEMY O CpEJHEH IMHUU TPEYrojbHUKa; 0) TEOpeMy KOCUHYCOB;  B) TEOPEMY CHHYCOB;
') TEOPEMY O JIBYX MEPIECHIUKYISAPAX; 1) TEOPEMY O TPEX MEePIeHAUKYIISpax.

4. Haiitu Ga3uchl CyMMbI U NEPECCUCHUS JIMHEHHBIX IMOJMPOCTPAHCTB, HATSIHYTHIX HA CHCTEMBI
BEKTOPOB a u b:

a)a, =121, a,=(1,1,-1), a,=(13,3); b, =23 -1, b,=(122), b, =11 -3).
6)a, =(1,21-2),a,=(2310),a,=022-3); b, =10111), b, =(10,1-1),
b, =130, -4).

5. Haiith Marpuiy A JHMHEHHOro omeparopa f JMHEHHOro HpocTpaHcTBa R B CTaHZapTHOM
6asuce, eCITH IS MoO0To X = (X, X,,X;) € R® 3mauenme f(X) paBHo

a) T(X)=(X,%X3, X, +2%X,); 0) F(X) =05, +2%, —%3,0,X, +%X3);  B) F(X)=(X,,%X5,% +X,).

6. IMycth X = (X,,X,,X,) € R®. SIBnsercs nmu oneparop f(X) muneitnpm?
a) F(X)= (X =X X, = Xg, X —=X,); 6) FOX)=( X X, + X5, X, —=X5); B) F(X)= (X3, %5, %) ;
r) f(X)=(Gx, —4%, —=3%,,.1,X; +2X%5); 1) F(X)= (X +3X, —2X;, X, + X, — X;,5X, +6X;) .

7. Ucnonb3ys CBOICTBO COXpaHEHMs paHra npud HU30MOpHHOM OTOOpaKeHHWH, HAWTH paHT
CJIEYIOIIUX CUCTEM BEKTOPOB B COOTBETCTBYIOIIMUX IIPOCTPAHCTBAX:

[1 2} [—1 Sj (—5 0] (0 oj
a) a, = , A, = , Ay = , A, = .
1 2 4 5 2 3 -3 -1

6) f,(X) =1+2x+x*+2x%, f,(X)=-1+3x+4x>+5x3, f,(x)=-5+2x"+3x°.

Cemectp 9 (ounas ¢popma o0yuenusi), cemectp 10 (ouHO-3204Has U 3204HAs (POPMBI 00YyUEHHS)
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. JluneitHoe mpeoOpazoBanue f B HekoTOpoMm Oasuce 3amano marpuuei A. Haiitu B aToM Gasuce

MaTpHIly 0OpaTHOTO JTUHEHHOTO TTpeoOpa3oBaHMs 2, ecin

1 3 4 0 10 011 1 2 3
ay 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 coOCTBEeHHbBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JIMHEHHBIX MTpeodpa3oBanuii f, 3aqanHbIx

B HEKOTOpOM 0Oaszuce MaTpuiamu A

L o 0 10 4 -5 2 2 -1 2
a) A:{z 4}; 6) A=|-4 4 0); BA=5 -7 3; nDA=5 -3 3
-2 1 2 6 -9 4 -1 0 -2

. HpOBepI/ITB, YTO BCKTOPBI CICAYIOHIUX CHUCTEM IIOIMMAPHO OPTOIOHAJIbHBI, U AONOJHHUTL HUX 10

OPTOHOPMHMPOBAHHBIX 0a3KCOB:
a) a,=1-22-3); a,=(2-324). 6) a,=(11L12); a,=(123-3)
B) &, =(212); a,=(2-2). r a =@111); a,=@11-1-1).

Haiitu paccrosiHue OT TOUYKHM, 3aJJaHHOH BEKTOPOM X, /10 JIMHEHHOTO MHOroo0pasus, 3aJaHHOTO
CUCTEMOM YPaBHECHHMIA:

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

X, +2X, + X3 =X, =1,
a) X = (4,2,—5,1); 6) x=(2,4,-4,2);

X, +3X, + X3 —3X, = 2.

. TlpuBect cummerpranyio Marpuiy A k Buay A = QDQ ™, rae D — auaronansnas Matpuia, a Q

— OpTOroHajibHasA MaTpuna, €CJIn

- -2 2 -3 1 1 3 31 4
a)A:(S gj; 6)A=[2 2 2| BA=1 1 -3; 1A=[1 9 2|
3 2 -2 3 -3 3 4 2 3

IIpumepHbIe 3a1aHNSA KOHTPOJILHOMH padoThI

Cemectp 7 (ouHas popma o0yueHusi), cemectp 8 (04HO-3204HasI ¥ 3204Hast POPMBI 00YyUEHMST)

1.

Berauciuth KpUBOIMHEHHBINH HHTErpa 1-ro poaa I ycosxdl, rme I'= {y =sinx, 0<x<x/ 2}.
r

. Berunciuts kpuBonuHeHHbIH uHTerpai II-ro pona Ix’ldy +ydx+ydz, rue

r
I'= {X =12, y= t3, z=t%1<t< 2}, 00X0J1 KOHTYpa Mo BO3pacTaHuio .

. Brluncnuth moBepXHOCTHBIN HHTErpan 1-ro poaa J IdS ,TIe o= {X +y+z2=2,y>2x2>0,z> 0}.

o

. BbrunciuTh MOBEPXHOCTHBIN HHTErpall 2-T0 poja ” z?dxdy, rae

o

o= {Z = /x* +y?,x<0,y>0,z2 Sl}, HOpMaJib M K 0 00pa3yeT ocTphlii yroi C ocbio OZ.
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5. BBIUHMCINUTH MOBEPXHOCTHBIA HHTErPall 2-TO poaa ﬁ dede + yZdZdX +Z dedy yepes

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

HopMmane k o BHELIHSS.

N

6. Haiitu morenmuan U (X, Y, z) BekropHoro nois F = {2xyz+ 2%, x°2+3y%2% X’y + 2y° 7 + 3xz° }

7. HaiiTu KpUBU3HY U Kpy4Y€HHE KPUBOI B TPEXMEPHOM IIPOCTPAHCTBE r= {a cost, acost, bt}, rae
a>0ub=0.

Cemectp 8 (ounasi popma o0yuenusi), cemecTp 9 (0uHo-320uHast ¥ 3204Hast POPMBbI 00YUEHHUST)

1. Jlokaxxute HEPABEHCTBO TPEYroJIbHUKA, UCII0JIb3Ysl aKCUOMATUKY Beitis.

2. Jloxaxwure Ha ocHoBaHuu akcuoM | — III akcmomatuku JI. ['mubOepra Teopemy O paBEeHCTBE
BEPTUKAJIbHBIX YIJIOB.

3. Ucnonb3ys akcuomatuky Beilng, nokaxuTe, 4TO B €BKJIHIOBOM T'€OMETPUU HE CYIIECTBYET
MPSAMOM, NEPECEKAOLIEH BCE CTOPOHBI TPEYTOJIbHUKA.

4. JlokaxXnuTe TeOpeMy O CyMMe YIJIOB TPEYToJbHUKA B akcuomaruke A.Jl. AnekcaHaposa.
5. Haiitu matpuny mepexoma ot 6asuca €, =(1,2,1), e =(233), e =(3 7,1 nuneitnoro
npoctpancTsa k 6asucy ¢, =(3,1,4), 9,=(5,2,1), 9, =(11 —6) sroro npocrpaHcTsa.

6. Haiitm 6a3ucbl CyMMBI W TIepeceYeHHUs JIMHEHHBIX MOIIMPOCTPAHCTB, HATSHYTHIX HA CHUCTEMBI

BektopoB a u b: a,=(1213), a,=@1%43), a,=@0013, a,=B-572);
b,=(11141), b,=(33,373).

7. Haiitn marpuny A nuHeHHOro omepatopa f nuHEHHOro mpocrtpaHcTBa R® B CTaHIapTHOM
6asuce, eciu 1S Mo6oro X = (X, X,,X;) € R® 3nauenne f(X) pasno

f(X) = (2X1 + X2! X2 _2X3, 3X1 _4X2 _5X3) .

8. Haiitn marpuiyy A nuHelHOro omeparopa fg mmHeiiHOro mpoctpanctBa R® B craHmapTHOM
6asuce, eciu IS MO6Oro X = (X, X,,X,) € R® 3nauenus f(X) u g(X) pasubl

FOX)=(X +X,, X, + X5, Xg + %), 9(X) =(X,, X5, X, + X, +X3).

Cemectp 9 (ounasi popma odyuenusi), cemectp 10 (ouHo-3204Hast u 32a04Hasi GOPMBbI 0Oy UeHHST)

1 2 3
1. JIuneiinoe mpeobOpa3oBanue f B HekoTopom Oasuce 3amano matpuneid A=|4 5 6 |. Haiitu B
7 8 8

3ToM Ga3uce MaTpHILy OGPATHOTO TMHEHHOTo IpeodpasoBanus f .
2. HaiiTi coOCTBeHHBIC 3HAUCHHs U COOCTBEHHBIE BEKTOPHI JHHEHHOTO omneparopa f, 3amanHoro B

4 1 0
HeKoTopoMm Oa3uce Matpurieit A=| 1 4 0
-1 15

3. TIpoBepuTh, YTO BEKTOPHI CIEAYIOIIMX CHCTEM IIOIAPHO OPTOTOHAILHLL, U JOMOJIHUTHL UX [0
OPTOHOPMHpOBaHHbIX OasucoB: @, =(1,112), a, =(2,3,5,-5).

4. HaiiTi MHBI CTOPOH W yriiel TpeyronbHuka ABC B mpocTpaHcTBe R® ecmn A=(2,4,2,4,2),
B=(6,4,4,4,6), C=(5,7,517,2).
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. Haiitm mnpoexnuio Bektopa X =(4,—-1,-3,4) Ha mnoampocTpancTBO L ® opTOroHabHYIO

COCTaBJISIONIYIO0 BEKTOpa X, ecyi L = {(]_,ZLl,l), @2,2,-1), (10,0, 3)}.
0 01

. IIpuBectn cummerpuunyro mMatpuny A=|0 1 O | x Buay A = QDQ, rae D — anaronansHas

1 00

MaTtpuna, a Q — OpTOroHajibHas MaTpuia.

IIpuMepHBIe BONPOCHI YCTHOTO ONpoOca

Cemectp 7(ouHasi popma odyueHust), cemecTp 8 (0UHO-3209HASI U 3209HAsSI POPMBI 00yUEHMS)

1.
2.

ok w

© N

10.
11.
12.
13.

14.

15.

16.

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

Uro Takoe cripsamisieMas kpuBasi? [IpuBectu npuMeps! CIpAMIISIEMBIX KPUBBIX B IPOCTPAHCTBE.
Uro Takoe KpUBOJIMHEHHBIM wuHTerpan l-ro pomga? KakoBo mocTaTOYHOE YCIOBHE €r0
CYyIIIECTBOBaHUA?

KakoBbI OCHOBHBIE CBOMCTBA U KaK BBIUUCISIOT KPUBOJIMHEHBIE HHTETpalibl 1-ro pona?

Uto Takoe KpUBOJIMHEHWHBIA UHTETpall 2-TO poaa?

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

KPUBOJIMHEWHBIC UHTErpaJibl 2-T0 poja?

UTo Takoe MoJoKUTEIbHOE (TPOTUB YaCOBOM CTPEJIKH) U OTPUIIATENIbHOE (TI0 YaCOBOM CTPENIKE)
HampaBlieHus1 00xoaa kpuBoi Ha miockoctu? Kak Beirsaaut ¢popmyna Octporpaackoro — ['puna?
Kak omnpenenstor mioma s HIOBEpXHOCTH B IPOCTPAHCTBE?

Uto Takoe MoBepXHOCTHBINA UHTETpal 1-ro pona?

KaxoBbl OCHOBHBIE CBOMCTBA U KaK BBIUUCIISIFOT IOBEPXHOCTHBIE UHTETpaJibl 1-T0 poaa?

Kak BeaucngoT miomaas 00KOBOM MOBEPXHOCTH BpallleHus?

UTo Takoe TeJIECHBIN YroJl U KaK BBIUUCISIOT MEPY TEJIECHOTO yria?

Uto Takoe MoBEepXHOCTHBIA UHTETpall 2-T0 pojaa?

KakoBbl OCHOBHBIE CBOWCTBAa NOBEPXHOCTHBIX HHTErpajioB 2-ro poja? Kak BBIUUCIAIOT
[MOBEPXHOCTHBIE UHTErpajbl 2-T0 poaa’?

Urto Takoe BHEWIHSAs HOPMalIb K TIOBEPXHOCTH, SBISIOMICHCS T'PAHULEH OrpaHU4YECHHON
TpéxmepHoi ¢puryprl? Kak Beirmsiaut gpopmyna Octporpaackoro — [Maycca?

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

KakoBbl ycnoBHsT HE3aBUCMMOCTH KPUBOJIMHEHHOrO HHTErpaiza 2-To pojaa oOT MyTH
MHTETPUPOBaHUsA?

UYro Takoe MOTEeHIIMAIbHOE BEKTOPHOE T0JIe?

UYro Takoe KacaTelabHbI BEKTOP U HATYPAJIBHBIN TapamMeTp KpUBOU?

Kak onpenenstor HeHTp U paanyc KpUBU3HbBI KPUBOM?

Yro Takoe KpyuyeHHE U KaK BRINIAIAT popMyisl Opene?

UYro Takoe rayccoBa KpUMBU3HA U CPEAHSISI KPUBU3HA IOBEPXHOCTH?

KakoBo npenHazHaueHre BTOPO KBapaTUYHON (hOPMBI TOBEPXHOCTHU?

Cemectp 8(ounasi popma odyuenus), cemectp 9 (0uHO-3204HasI U 3204HAsSE POPMBI 00yUEHHST)

1.

2.

3.

4.
S.

B reoMerpum Kakux TpYyIIl aKCMOM BBOJATCS TMOHATHS «OTPE30K», «TPEYTOJBHUKY,
«HaTpaBJICHHAs IpsMasi»?

B reoMerpun Kakux TpymIn aKCHMOM BBOJASATCS MOHSTHS «OOJNBIIE», «MEHBIIE» i OTPE3KOB U
YIJIOB, IOKa3bIBAETCS TEOPEMA O BEJIMUMHE BHEIIHETO yTrila TPEYTrOJbHUKA?

MOHO 1 TIOHSATHE «IBIKEHUS» MPHUHITH 32 OCHOBHOE MOHSTHE CUCTEMBI akcuoM [ minbepra?
Ecnu «ga», ToO BMECTO KaKOTo MOHSTHSA?

Kakue nonsiTus B akCHOMaTH4E€CKOM TEOPUU HA3bIBAIOTCSI OCHOBHBIMU?

B dem oTnmume mpemioKeHWH, BBIPAKAIOMIMX aKCHOMBI, OT JPYTUX MPEIOKEHUN (Teopem)
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o

9.
10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

AKCUOMAaTUYECKOU TEOpUH?
Kax cBsi3anb1 abcomoTHas reOMEeTpHsl, €BKIUI0Ba reoMeTpus U reomeTpus JlIobaueBckoro?

. Bxogur 1 B a0CONMIOTHYIO TEOMETPHUIO CIEAYIolee NpeanoiiokeHne: «BHemHuid yron

TPEYroJbHUKA PABEH CYMME JIByX BHYTPEHHHUX YIJIOB, HE CMEXHBIX C HUM»?

. Bxogutr nmu B a6COJHOTHy10 TCOMCTPHUIO CIICAYIOIICC MPCAIIOJIOKCHHUC! «Bce BHHCaHHBIE B

OKPY’KHOCTb YIJIBI, CTOPOHBI KOTOPBIX MPOXOJAT 4Yepe3 JABE [aHHbIE TOYKH OKPYKHOCTH, a
BEPILHHBI JIEXKAT 10 OJHY CTOPOHY OT IPSIMOM, COEAUHSIONIEH 3T TOUKHU, PAaBHBI»?

Uto Takoe auHeiHoe npocTpancTBO? [IpuMephl TMHEHHBIX TPOCTPAHCTB.

UYro takoe 6a3uc, pa3MEepHOCTh U KOOPAUHATHI BEKTOPA JMHEHHOTO IPOCTpaHcTBa?

Uro Takoe aprudpMeTHIECKOe N-MEPHOE JINHEHHOE MPOCTPAHCTBO?

UYro Takoe MaTpuIla mepexoaa MpH IMepexojae OT OAHOTO Oas3uca K ApyroMy 0azucy JIMHEHHOTO
MpocTpaHcTBa?

Urto Takoe MoAnpoCTPaHCTBO JIMHEMHOTO NpocTpancTBa? Kpurepuil moampocTpaHcTBa.

Uto Takoe noanpoCcTpaHCTBO PEUICHU OJTHOPOTHOU CUCTEMBI JIMHEHHBIX YPaBHEHUI?

UYro Takoe GpyHAAMEHTANIbHAS CHCTEMa PEIICHUH OJAHOPOJHON CHCTEMbI JTUHEWHBIX ypaBHEHHN?
Uro Takoe quHEelHOE MHOTrOOOpasue?

Yro Takoe n30MOphHU3M JTUHEHHBIX IIPOCTPAHCTB, U KAKOBBI €T0 CBOMCTBA?

DopmynupoBKkH TeopeM 00 nzoMopdu3mMe TUHEHHBIX POCTPAHCTB.

UYro Takoe nuHeHHbIN oneparop? [Ipumepbl TMHEHHBIX ONIEPATOPOB.

Kak 3agaércs nuneiinslil oneparop? Uto Takoe MaTpulla JMHEHHOTO oreparopa B 6asuce?

Kak cBsi3anbl MaTpuiibl JMHEHHOTO OriepaTopa B pa3HbIX 0a3ucax?

KakoBbI OCHOBHBIE A€MCTBUS HAJl IMHEHHBIMU OniepaTopaMu’?

Cemectp 9(ounasi popma o6yuenusi), cemectp 10 (ouHO-3204Has U 3204HAsA POPMBbI 00yUEHMST)

o~

10.
11.
12.
13.
14.
15.
16.

1. Yro Takoe 0OpaTHMOCTh JIMHEHHOTO oneparopa’?

2. Yro Takoe siapo auHelHoro oneparopa? Uto Takoe oOpa3 JimHeiHOTO oneparopa?

3.

4. Yto takoe COOCTBEHHBIH BEKTOp M COOCTBEHHOE 3HAuUCHHE JMHEWHOro ormeparopa? Urto Takoe

UYro Takoe paHr u JeeKT JMHEHHOTo orneparopa?

CHEKTp JMHEHHOTOo ornepaTopa?
UYro Takoe XapaKTepUCTUYECKOE YpaBHEHHE JIMHEHHOIO oIneparopa, U B 4YéM COCTOMT €ro
WHBapUAHTHOCTH?

. KakoB kpurepuil cyuiecTBoBaHMs y JMHEHHOTo oreparopa MaTpuUIbl JUAroHaJbHOro BHJA?

[IpuMepsl TMHENHBIX ONIEPATOPOB C MPOCTHIM CIEKTPOM.
UYro Takoe opTOroHaibHas cucTeMa BeKTOpoB? UTo Takoe OpTOHOPMHUPOBAHHBIN 6a3uc?
KakoBa cBsI3b OPTOTOHAILHOCTH C JIMHEWHOUW 3aBUCUMOCTHIO H HE3aBUCHMOCTBIO?

. B uém coctour nponecc OopToroHajin3annuu Oasmuca? Uto Takoe OPTOTOHAJIBHOC HOIIOJIHCHUE K

MOAMPOCTPAHCTBY?

Yo Takoe CUMMETPUYHBINA JTUHEWHBIN ONIEPATOP, U KAKOBBI €TI0 CBOMCTBA?

Uro Takoe OpTOrOHAJIbHBIN JTMHEHHBIN OlepaTop, U KaKOBBI €ro cBoicTBa?

Kak npuBectu MaTpuily CHMMETPUYHOTO ONIEPATOPA K JUArOHAJILHOMY BUY?

Kaxk HaiiTu pacCTOsIHHE OT TOYKH J0 JUHEHHOTO MHOTOOOpa3us B €BKJIMIOBOM MPOCTpaHCTBE?
Kak HaliTh HaMMEHBIINN YToJI MEXIY BEKTOPOM U JIMHEHHBIM IIOITPOCTPAHCTBOM?

UYro Takoe TMHEWHOE TPpeoOpa30BaHUE EBKINI0BA IIPOCTPAHCTBA?

Uro Takoe opTOroHa bHbIE MPeoOpa30BaHUs €BKIMI0BA TPOCTPAHCTBA?

IIpumepHBIEe BOIPOCHI K 3a4eTy

Cemecrtp 7(ounasi popma o0yueHus), cemectp 8 (04HO-3204HAs M 3a04HasA GopMBbI 00yUeHMS)

1. ChpsmisieMocTb M JUIMHA IyTH KPUBOH B TPEXMEPHOM IPOCTPAHCTBE.
2. Ormpenenenue, TeopemMa O CYNIECTBOBAaHMHM U €JUHCTBEHHOCTH W OCHOBHBIE CBOWCTBa
KPUBOJIMHEMHOTO MHTErpaia 1-ro pona.

3. Ompenenenne u BEIYMCIIEHUE KPUBOIMHEHHOTO HHTETpajia 1-ro poxa.
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9.

10.
11.

12.

13.

14.

15.

16.

17.

Onpenenenue, TeopemMa O CYLIECTBOBAaHMM W €IUHCTBEHHOCTM M OCHOBHBIE CBOWMCTBa
KPUBOJIMHEWHOTO MHTErpaia 2-ro poja.

OnpeneneHne W BBIYMCIEHUE KPHUBOJIMHEMHOro wuHTerpaga 2-ro poxaa. CBssp ¢
KPUBOJMHEHHBIM HHTErpajioM 1-ro poja.

KpuBosnuHeiHbIli nHTETpan 2-ro poja Mo TpaHMle IUIOCKoi obnactu. Hampasienue o6xona.
®opmyna Octporpaackoro — ['puHa.

[Tnomanp MOBEPXHOCTH B IPOCTPAHCTBE.

OmnpeneneHue, TeopeMa O CYLIECTBOBAHUM U €IMHCTBEHHOCTH M OCHOBHBIE CBOICTBa
MMOBEPXHOCTHOI'O MHTErpajia 1-ro poaa.

OmnpezneneHye U BHIYUCICHNUE TOBEPXHOCTHOIO MHTErpaa 1-ro pona.

IInomans MoBEpXHOCTU BpalleHUs. TelleCHbIN yroil.

Omnpenenenue, TeopeMa O CYIIECTBOBAHMM M EIMHCTBEHHOCTH M OCHOBHBIE CBOMCTBaA
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.

OmnpezneneHye U BBIYUCIEHUE TOBEPXHOCTHOIO HHTErpana 2-ro poja. CBsA3b C MOBEPXHOCTHBIM
UHTEerpaiom 1-ro poxa.

[ToBepXHOCTHBIA MHTErpan 2-ro poja Mo IpaHule (GUIypsl B TPEXMEPHOM IPOCTPAHCTBE.
®opmyna Octporpazackoro — ["aycca.

KpuBonuHelinblil uHTErpan 2-ro poja o 3aMkHyTol kpuBoi. Hanpasnenue oo6xona. @opmyna
Crokca.

He3aBuCMMOCTb KpUBOJMHEMHOr0 HHTErpaja 2-ro poja OT IYTH MHTErPUPOBAHUS.
[ToreHmanpHOE BEKTOPHOE MOJIE.

KpuBast B mpocTpaHCTBe, KacaTelbHbI BEKTOp M HaTypajibHbIN mapamerp. LleHTp u paamyc
KpuBU3HBI KpuBoil. Kpyuenue, popmynst Opene.

['maBHbIE KpHMBM3HBI IOBEPXHOCTH. layccoBa KpUBH3HA, CpeAHAs KpuBU3HA. Btopas
KBaJpaTu4Hasi (opMa MOBEPXHOCTH.

Cemectp 8(ounasi popma 00yueHus), ceMecTp 9 (04HO-3204Hasi M 32049Hast GopMbI 00yUeHH)

NookrwnpE

10.
11.

12

14.

15.
16.

17.

I'eomerpus no Esxknnaa. «Havana» EBkinna.

Kputuka cucremsl EBknuaa. [1areiit noctynat EBkinuna.

H.N. JIobaueBckuii U €ro reoMeTpusl.

Cucrema akcuoM I'mnb0epra. O630p crneactBuit u3 akcuom rpym I-11; -V,

Axcuoma Jlob6auesckoro. [Tapamensubie npsmbie 1o JIobaueBckoMy.

TpeyroabHUKH U 4E€THIPEXYrOJIbHUKH Ha MII0cKocTH JIobaueBckoro.

B3aumHoe pacnonokeHue JBYX MpsAMbIX Ha IUIOoCKOCTH JloGaueBckoro. OKpYKHOCTb,
9KBHUJIUCTAHTA U OPULIUKIL.

IlonsiTe 0 MaTemMaTH4eCKOM CTpyKType. HenmpoTnBopednMBOCTh, HE3aBUCHUMOCTh M IIOJHOTA
CHCTEMBI AKCHOM.

Jloka3zaTenbCcTBO JOTUYECKON HEMTPOTUBOPEUUBOCTH TeoMeTpuu JIoGaueBcKoro.

Cucrema akcuoM I'mnbOepra.

Cucrema akcuom Beilsis TpexMepHOTo eBKINI0BA IPOCTPAHCTBA.

. JIya, yron, orpe3ok. PaBeHcTBO OTpe3koB u yrioB. [[inrHa oTpe3ka.
13.

Axcuomatuka A.B. IloropemnoBa mikoiapHOTO Kypca reoMerpuu. OO0 akcHOMax MIKOJIHHOTO
Kypca Fr€OMETPHUH.

OmnpeneneHne U CBOMCTBA JIMHEHHOTO MPOCTpaHCTBA. ApU(pMETHUYECKOE N-MEpPHOE JIMHEHHOE
IPOCTPAHCTBO.

basuc u xoopauHaTel BekTopa B 6azuce. [IpeodpazoBanue koopauHat. Martpuia nepexosa.
Onpenenenne noanpoctpancTBa. Kpurepuit nmoanpocrpanctsa. IloampoctpancTtBo perieHui
OJTHOPOJHOM CHUCTEMBI IMHEHHBIX YPaBHEHUH.

DyHIaMeHTaIbHAsE CUCTEMA PELIEHUH OJHOPOJHOW CHUCTEMBbl JIMHEMHBIX YpPaBHEHHI.
Jluneitnoe MHOTOOOpA3HeE.
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18. IlonsiTue u cBoiicTBa M30MOp(U3Ma JTUHEHHBIX MPOCTPAHCTB. Teopembl 00 m3oMopduzme
JIMHENHBIX MPOCTPAHCTB.

19. Omnpenenenue, cBOWCTBA, MPUMEPHI JTUHEWHBIX OonepaTopoB. Teopema O 3aJaHMM JIMHEHHOTO
oreparopa.

20. Marpuna JmHeiHoro oneparopa B 6azuce. CBsS3b MaTpHIl B Pa3IMYHBIX Oa3Hcax.

21. JleticTBHsI Ha/T TUHEHHBIMH OTIEPATOPAMH.

IIpumepHBIEe BOIPOCHI K IK3aMeHY
OOpartuMble TUHEHHBIE ONIEPATOPHI.
Snpo u 06pa3 JIMHEHHOTo onepaTopa, paHr U 1eQeKT.
3. CobOcTBeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS JIMHEHHOTO orneparopa. CrieKTp TUHEHHOTO
oreparopa.
4. XapakTepuCTHUECKOE YpaBHEHHUE JIMHEHHOIO OlepaTopa, €ro MUHBAPUAHTHOCTh (HE3aBUCUMOCTh
OT BBIOOpa Oaswuca).
Kpurepuii cymecTBoBaHus y JUHEHHOIO OIEPAaTOpa MATPULIBI AMArOHAIBHOIO BUA.
JIuHeWHbIE ONIEPATOPHI C IPOCTBIM CIIEKTPOM.
OpToroHanbHbIE CUCTEMbI BEKTOPOB.
OproroHanbHble 1 OPTOHOPMHUPOBAHHBIE OA3UCHI.
[Iponecc oproroHanuzanuu Oasuca.
10. OpTtoroHajibHOE AONOJHEHUE K MOANPOCTPAHCTBY.
11. CummeTrpu4HbIC TUHEHHBIE ONIEPATOPHI.
12. OptoroHanbHbl€ JINHEHHbIE ONIEPATOPHI.
13. TlpuBeneHue MaTpUIbl CAMMETPUYHOTO JIMHEHHOTO OnlepaTopa K JUaroHaIbHOMY BUJTY.
14. PaccTosiHuE OT TOUKHM 0 JIMHEHHOTO MHOT000pa3us B €BKJIMJOBOM IIPOCTPAHCTBE.
15. HaumeHblInii yroj MeXJ1y BEKTOPOM U JTMHEWHBIM IOAIPOCTPAHCTBOM.
16. Tlonstue nuHEHOrO NpeodpazoBaHMsl €BKINA0BA IPOCTPAHCTBA.
17. OproronanbHbie MPeoOpa3oBaHUsI.

N e

©o~No O

5.4. Meroan4yeckue MaTepHalibl, ONpeaesiolie NMpoueaypbl OLleHUBAHUS 3HAHUI, YMEHWI,
HABBIKOB M (MJIM) ONBITA JAeATeIbHOCTH, XapaKTepu3yWIMX 3Tanbl (OPMHPOBAHUA
KOMIIeTeH NI

WrtoroBast oreHKa 3HaHWM, YMEHMM, CIOCOOOB JEATEIBHOCTH CTYICHTOB IO HW3y4aeMou
mucuuIuinie cocrasiser 100 0amios.

MakcumanbHOE KOJIMYECTBO 0alsIoB, KOTOPOE MOKHO HA0paTh 3a TEKYIIUHA KOHTPOJb - /() GaioB
(mpu cmaue sx3amena) / 80 GamoB (Mpu crave 3auera)

MakcumanbHasi cyMMa OaJJIoB, KOTOpbIE OOydYaroIIuiicss MOXKeT HaOpaTh NpHU cAade 3aduera,
cocraiuseT 20 6anoB, a MpH cave 3aueTa ¢ OIeHKOM u sk3ameHa — 30 6anos.

Jlnst cnaum 3adera WM dK3aMeHa HEOOXOJWMO BBIMOJHUTH BCE 3aJaHHS TEKYIIEro KOHTPOJIS.
3HaUMMBIM MOMEHTOM SIBIISIETCS TOKa3aTellb U3y4eHHUsl MaTepuaia JEKIUH U BBIOJHEHUE 3aJaHUN B
yKazaHHble Ccpoku. Ha 3ader wiM dSK3aMeH BBIHOCUTCS MaTepHasl, H3JIaraéMblii B JIEKIUSIX U
paccMaTpuBaeMblil Ha MPAKTUUECKUX 3aHATUAX.

Ixana oueHnBaHuAa 3a4€Ta

KosanuectBo 6a/1110B Kpurepun onenuBanus

16 - 20 MMEET MECTO IIOJIHOE YCBOCHHE TEOPETHYECKOTO W IPAKTHIECKOTO
Marepuana, CTyIeHT yMeeT JJOKa3aTh BCE TEOPEMBI M3 JICKIIMOHHOTO
Kypca M pelaeT BCe 3a/1a4d U NPUMEPHI U3 IPUBEJICHHBIX 3aJaHUI
12-15 MMEET MECTO OCHOBHOE YCBOCHHE TEOPETUUECKOTO U MPAKTUYECKOTO
MaTepuaya, CTYJACHT YyMEeT JIOKa3aTh OCHOBHBIC TEOPEMbI U3
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JIEKIIMOHHOTO Kypca W peIIaeT OCHOBHBIC 3a/layd U TPUMEPHI U3
MPUBEIAEHHBIX 33IaHUI

8-11 MMEeT MECTO 3HaHHe Oe3 J0Ka3aTelbCTBAa OCHOBHBIX TEOpEM U
dbopMynl Kypca, CTyIEHT yMeEeT peliaTh 3aJadyd U TPUMEpPhl W3
MPUBEJICHHBIX  3aJaHui,  SBISAIOIIMECS  00OOIEeHHWEM  3ajaad
IITKOJILHOTO Kypca MaTeMaTHKHU

0-7 MMEET MECTO HEYCBOEHHE OCHOBHBIX TeopeM Hu GopMysl Kypca;
CTYJCHT HE YMEET peliaTh 3a7aud U MPUMEPhI U3 33aJJaHHBIX 33JaHUH,
SIBJISTIOLITECST 000OIEHMEM 3a/1a4 IKOJBHOT'O Kypca MaTEMaTHKH

HTorosas mkaja BoICTABJIEHHS OLICHKH 0O AUCIHHUIIJINHE

Ouenka no 100-6a1s1bHOI cHcTeMe OuneHka 10 TPAAMIMOHHON cHCTEeMe
81 - 100 3a4yTeHo
61 — 80 3a4yTeHo
41 -60 3a4yTeHo
0-40 He 3auteno

MIkajna oueHUBAHUA IK3aMeHA

KouaunyecTBo 6a/110B Kpurepumn oueHuBanus

25-30 MMEET MECTO IOJIHOE YCBOEHHE TEOPETHUECKOTO M IPAKTHYECKOTO
MaTepHualia; CTyJCHT yMEeT JI0Ka3aTh BCE TEOPEMbI M3 JICKIIMOHHOTO
Kypca ¥ pelaeT Bce 3a/1a4y ¥ IpUMeEphl U3 IPUBEJCHHBIX 3aaHUI
19-24 UMEET MECTO OCHOBHOE YCBOCHHUE TEOPETUYECKOTO U IMPAKTUUECKOTO
MaTepuanga, CTYIEHT YyMEeT [l0Ka3aTh OCHOBHBIE TEOPEMBI M3
JICKIIMOHHOTO Kypca M peIIaeT OCHOBHBIC 3a/la4d U TPUMEPHI W3
MPUBEACHHBIX 33JIaHUI
13-18 MMEeT MECTO 3HaHHMe Oe3 [0Ka3aTelbCTBa OCHOBHBIX TEOpEM U
dbopMyn Kypca; CTyIEHT yMEeT pelaTh 3aJadydl H TNPUMEPHl U3
NPUBEJCHHBIX  33JaHuil, sBJsAIOIMEecs  0o0oOlieHHeM  3aj1ad
IIKOJIBHOTO Kypca MaTeMaTHKH
0-12 UMEeT MECTO HEYCBOEHHE OCHOBHBIX TeopeM M (GopMyl Kypca;
CTY/IGHT HE YMEeT pelarh 3a/1a4d U IPUMEPhI U3 3aJJaHHbIX 3aJJaHHH,
SBJISIONIMECS 0000IEHNEeM 3a/jay IKOJIBHOTO Kypca MaTeMaTHKU

HTorosas mxaJja oneHUBAHUSA pe3yJabTaTOB OCBOCHHUSA TUCHMUIIIMHDBI

HToroBas oleHKa IO TUCIUIUIMHE (POPMUPYETCS W3 CYMMBI OaJIJIOB O Pe3yJbTaTaM TEKYIIETO
KOHTpPOJISI U MPOMEKYTOUHON aTTECTAllMM M BBICTABISAETCS B COOTBETCTBUU C MPHUBEACHHON HUXKE
TaOJIUIIEH.

Ouenka no 100-0a1s1bHOI cHcTeMe OuneHka o TPAAMIMOHHON CHCTEMe
81 - 100 OTimaHO
61 — 80 Xoporo
41 - 60 Y 10BIIETBOPUTEIIEHO
0-40 HeynosneTBopuTensHO
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6.

YYEBHO-METOJUMYECKOE 1 PECYPCHOE OBECIIEYEHUE

JUCHUILIAHBI

6.1. OcHoBHas1 IUTEpaTypa

1.

Wnbun, B. A. Maremarnuyeckuii ananmu3 B 2 4. Yacts 2 : yueOnuk st By3oB/ B. A. Wnbum,
B. A. CapoBanunii, b. X. CennoB. — 3-¢ u3a. — Mocksa : M3garensctBo [Opaiir, 2023. —
324 c. — (Briciee oOpaszoBanue). — ISBN 978-5-534-09085-7. — TekcT : 3neKTpOHHBIA //
Oopasoarenbhas miardhopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/511024 (mata
obpamenus: 01.03.2023).

. JemumoBuu, b. II. COopHUMK 3aa4 W yNpaKHEHWH MO MATEeMAaTHYECKOMY aHAIM3y : ydeOHOe

nocobue st By30B / b. I1. JlemunoBua. — 24-e usn., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 624 c. — ISBN 978-5-8114-9078-3. — Tekct : amekTpoHHBIHN // JlaHb : 31eKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/184105 (mara oOpartieHwus:
01.03.2023). — Peskum mocTyma: A1 aBTOPH3. M0JIb30BATEEH.

. Artanacsn JI.C. T'eomerpusi: yuye6.mocobue mns By3oB B 2-x 4. u.2 / JL.C. AtanacsH, B.T.

basbines. — 2-e u3n.,crepeorun. — M.: Knopyc, 2015. — 424c. — Tekct: HenmocpeACTBEHHBIH.

Aranacsn JI.C. T'eomerpusi: yde6.mocobme s By3oB B 2-x 4. 4.l / JL.C. Artanacsu, B.T.
basbines. — 2-e u3n.,crepeorun. — M.: Knopyc, 2015. — 400c. — Tekct: HenmocpeACTBEHHbIH.

. Aranacsu JI.C. COopuuk 3amad mo reomerpuu [Tekct] : yde6.mocodbue mnsi mea.wH-TOB. 4.1 /
J.C. Aranacsn, B.A. Aranacan. — M.: Ilpocemenue, 1973. — 256 c. — Tekcr:
HEINOCPEICTBEHHBIM.

. Wneun, B.A. Jluneiinas anreOpa : yueonuk / B.A. Unbun, O.I'. Tlo3Hsk. — 6-e u3a., CTepeoTHi. —

Mocksa : ®usmariurt, 2010. — 278 c. — (Kypc BbIcmieil MaTeMaTHKH 1 MaTeMaTHYecKon (pru3uKu.
Bei. 4). — Pexum JIOCTYyTIA: 1o [IOAIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=68974 (mara obOpamenus: 27.10.2020). — ISBN
978-5-9221-0481-4. — TekcT : 2IEKTPOHHBIN.

. Kocrpukun, A.W. Beenenue B anreopy: yueOnuk ais By3oB / A. U. Koctpukus. - 2-¢ u3f.,ucmp.

- M. : ®uzmarnut, 2004. - 272c. — TekcT: HeMOCpPeACTBEHHBIN.

. ®annees, . K. Jlekuuu no anredpe: yueonoe nocodue / JI. K. ®agneeB. — 7-e usm., crep. —
Cankr-Ilerep6ypr : Jlamp, 2020. — 416 c¢. — ISBN 978-5-8114-4867-8. — Tekcrt :
3JIEKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/126709 (mata obOpamenusi: 27.10.2020). — Pexxum moctyma: s
aBTOPH3. IIOJIb30BATEIICH.

.2. JlonoIHUTEIbHAS JIMTEPaTypa

1. Jlyary K.H., Hopun B.II., [Mucemennsiii J[.T., [lleBuenko FO.A. COopHUK 3a/a4y 1O BBICHICH

matematuke. 2 kype / K.H. JIyary u np.; nog pen. C.H. @enuna — 6-e uzg. — M.: Aiipuc-mpecc,
2007. — 592 c., un. — (Beicuiee oOpa3oBaHue).

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

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

. TopmikoBa JI.C. OcHoBaHusI reomMeTpuH: y4eOHOE TMOocoOue ISl CTYACHTOB IMENarorHYecKux

By30B/ JI.C. TopmkoBa, M.B. Copokuna. — Ilensza: IleH3eHckHii TOCYZapCTBEHHBIH
negarornyeckuil yausepcuret uM. B.I'. benunckoro, 2009. — 144 c.

AptamonoB B.A. u np. C6opnuk 3amau no airedpe / I[lox pen. A.W. Kocrpukuna: YueOHuk s
By30B. — U3n. 3-e, uctp. u gon. — M.: DUSMATIIUT, 2001. — 464 c. — ISBN 5-9221-0020-3.

. Hozusx D.I., Hlukun E.B. [uddepennmnansuas reomerpus. I[lepBoe 3HakomcTtBO. — M.:

Enuropuan YPCC, 2003. — 408 c.
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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

6.3. Pecypcobl nHpOpMAaLIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn « MHTEepHET»

1. DaexTpoHHas OMOIMOTEKAa MEXaHHKO-MaTeMaTHueckoro (akynsrera MI'Y: http://lib.mexmat.ru/
MaremaTrueckoe 0r0po: Y4eOHUKH 110 MaTeMaThudeckoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

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

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

ok~

7. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHUTIJIMHBI

1. MCTO[[I/I‘IGCKI/IC PEKOMCHAAIWH 11O MOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MCTO[[I/I‘IGCKI/IC PECKOMCHAAIINH 11O OPpraHu3anu CaMOCTOSTEILHOMN pa6OTLI IO JUCHUITJIMHAM.

3. Meronudeckue peKOMEHIAINUH IO HAITMCAHUIO KypCOBOM PabOTHI.

8. MHOOPMALIMOHHBIE TEXHOJIOI'MHU MJId OCYIECTBJIEHUA
OBPA3OBATEJIBHOI'O NPOLUECCA 11O AUCIUIIJIMHE

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

Microsoft Office

Kaspersky Endpoint Security

NudopMmanmoHHbIie CIPABOYHBIEC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynprantl iroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — IMopran denepanbHbIX TOCYAAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BBICIIIETO
o0pa3oBaHus

pravo.gov.ru - ObunuanasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIIUU

www.edu.ru — dexepanpHblii nopran 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 OBECIIEYEHHUE JUCIIUITJINHBI

MarepuanbHO-TEXHHUECKOE 00eCcTIieYeHnEe AUCIUIUINHBI BKIIIOYaeT B ce0sl:

- y4eOHbBIE ayJTUTOPHUH JUIsl TPOBEIACHUS y4EOHBIX 3aHSTHH, OCHAIICHHBIC OOOpYJOBaHUEM H
TEXHUYECKMMHU CpPEJCTBAMU  OOYYCHHMS: yuyeOHO MeOenblo, JOCKOW, JEeMOHCTPAallMOHHBIM
000pyI0BaHUEM, IEPCOHATHLHBIMI KOMITBIOTEPAMH, TTPOSKTOPOM;

- TMOMEUICHUs MJIi CaMOCTOSITENbHOW pabOThl, OCHAIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO TOJKITIOUEHNEM K ceTH «VHTepHeT» M oOecreueHHeM NOCTyHa K 3JIEKTPOHHOM
nH(POPMaIMOHHO-00pa30BaTENbHOM cpene.
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http://lib.mexmat.ru/
http://www.matburo.ru/
http://www.library.mephi.ru/
http://ega-math.narod.ru/
http://neo-chaos.narod.ru/fikhtengolts.html
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

