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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, OBJAJCHHE HMH OCHOBHBIMHU
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 OINEPUPOBATH C aOCTPaKTHHIMH OOBEKTaMHU H OBITH
KOPPEKTHBIMH B YHNOTPEOJEHUH MaTEeMaTHYECKUX IOHATHH M CUMBOJIOB JUIS BBIPAXKCHMS
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOILICHHH.

3. 3akperuieHus 3HAHUM, YMEHHUI M HABBIKOB, MOJIYUEHHBIX B XOJI€¢ M3y4Y€HUS JPYIHX AUCUHUILINH
(MaTemMaTHYECKUN aHAU3, ajaredpa U TEOpUsl YUCEIl, TEOMETPHS).

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

1.2. [lnanupyembie pe3ybTaThbl 00y4eHUsI

B pesynprare OCBOCHHS JAaHHOW NUCHUIUIMHBI y oOydaromuxcs (GOpMUPYIOTCS ClEIyIoLue
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 BXOIUT B 4acTb, (POPMHPYEMYIO YYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOILECHUH,
brnoka 1 «/{uctumunnel (Moaynnn)» U BIsSETCS 0053aTeNbHON AJI U3YUEHUS.

Jly1s ocBOEHUS JUCHMIUINHBI «/30paHHbIe BOIIPOCHI BBICIIEH MaTEMaTHUKN» CTYIE€HThI UCIIOJIb3YIOT
3HAHUS, YMEHHUS, HaBbIKH, IIOJyYEHHbIE U C(OOPMUPOBAHHBIE B XO€ U3yUEHUS TUCUUIUIMH «Anredpay,
«I"eometpusi» u «MaTeMaTHUYECKUN aHATU3Y.

N3yuenne nucuuniannsl «/36paHHbIe BOMPOCH! BBICIIEH MaTEMATUKI SIBISIETCS €CTECTBEHHBIM U
CYLIECTBEHHBIM JIOTIOJHEHHEM K JaHHBIM AMCUUIUIMHAM. Jlanee, psaa pa3fesioB 3TOM AMCLUMILIMHBI
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 pe3yjbTaTe€ OCBOCHHs JaHHOM IHMCHMIUIMHBI 3HAHHUA WU

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



3. OFBbEM N COAEP KAHUE IUCHUIIJIMHBI

3.1. O0beM aAUCIUIIINHBI

Kos-Bo yacos

o Ouno-
Ioka3aTesib 00beMa JHCIHILTHHBI ‘THas 3204Hast
dopma
(¢popma
o0yueHust
00y4eHust
O0BeM QUCHUIUIMHEI B 3a4E€THBIX €IMHNALAX 6 6
O0beM QUCLUINIMHEI B Yacax 216 216
KonrakTtHas pabdora: 110,5 98,5
Jlexnun 54 48
[IpakTrueckue 3aHATUS 54 48
KoHTakTHBIE Yachl HA MPOMEKYTOUHYIO aTTECTAIUIO: 2,5 2,5
3aueT 0,2 0,2
IIpendk3amMeHaMOHHas KOHCYJIbTALNS 2 2
DK3ameH 0,3 0,3
CamocrositenbHas paboTa 88 100
KoHTposib 17,5 17,8

CDopMa HpOMe)KYTOHHOﬁ aTTCCTalluM.

3aueT (8 cemectp), ax3ameH (9 cemecTp) Ha OUHOM (hopMe 00yUeHUs;

3auet (9 cemectp), sx3amen (10 cemecTp) Ha 0OYHO-3a09HON (hOpME OOyUCHHS;

3.2. Conep:xaHue TUCUMILTUHBI

Kos-Bo yacos
Ounas OuHo-
HaunmenoBanue paszaeios (Tem) dopma 3a04Has
JAuCuMIInHBI 00yueHust ¢dopma
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Tema 1. KpuBoJinHeiiHbIe HHTErPaJibl.

CrpsamiisieMocTb U JUIMHA 1yTu KpuBoi. KpuBonuHeiiHbie
uHTerpansl 1-ro poga u 2-ro poja: onpeaeacHue, TEOPEMbI O
CYILIECTBOBAHUH, OCHOBHBIE CBOMCTBA, METO/IbI BEIYUCIICHHUS.
CBs3b KPUBOJIMHEHHBIX UHTErpaJIoB 1-r0 U 2-r0 pona. @opmyia
Octporpaackoro — ['puna.

Tema 2. IloBepXHOCTHBIE HHTEIPAJIbI.

[Inomanp noBepxHoCcTH B IpocTpaHcTBe. IloBepxHOCTHBIE
UHTErpansl 1-ro poga u 2-ro poja: onpeaeacHue, Teopema o
CYLIECTBOBAaHMH, OCHOBHBIE CBOMCTBA, METO/bl BEIUNCIICHHUS.
[Inomanes nmoBepxHoCcTH BpaiieHus. TenecHbiit yroi. CBA3b
IIOBEPXHOCTHBIX UHTETpasioB 1-ro u 2-ro poaa. Popmyna
Octporpanckoro — I"aycca, popmyna Ctokca. HezaBucumocTtb
KPUBOJIMHEWHOTO MHTErpajia 2-ro poja oT MyTH
unTerpupoBanus. [loreHnmanbHOe BEKTOPHOE MOJIE.

Tema 3. KpuBu3Ha U KpyyeHue KPUBBIX.

KpuBas B mpocTpaHCTBE, KacaTENIbHbIN BEKTOP U HATYPaJIbHBIN
napamertp. LlenTp u paagnyc kpuBu3Hbl KpuBoil. Kpyuenue,
¢dopmynsl Dpene. I'naBHbIe KpUBU3HBI HOBepXHOCTH. ["ayccoBa
KpUBHU3HA, CPEIHsS KpuBU3HA. Bropas kBagpaTuuHas Gpopma
ITOBEPXHOCTH.

Tema 4. UcTopuyeckuii 06030p 000CHOBaHHUA reOMeTPHH.
JuieMeHThI reoMeTpuu JlodaueBckoro.

I'eomerpus no EBknupna. «Havana» Esximnna. Kputuka cuctemsl
EBknupa. [1artenii noctynar EBknuna. H.W. Jlob6aueBckuii u ero
reomerpust. Cucrema akcuom I'mnboepra. O630p ciencTBuil u3
akcuom rpyn I-1I; 1-V. Axcuoma Jlo6aueBckoro. [lapannensubie
npsimble 1o JlobaueBckoMy. TpeyroibHUKN U YETHIPEX YT OJIbHUKA
Ha 1uiockoctH JlobaueBckoro. BzaumHoe pacmnonoxeHue IByx
MpsIMBIX Ha MockocTu JlobaueBckoro. OKpy’HOCTb,
SKBUAMCTAHTA U OPUIUKIL.

Tema 5. OGocHOBaHUe eBKJIN/10BOI TeOMeTPHH.

ITonsatue o mareMaTndeckou cTpykrype. HempotusopeunsocTs,
HE3aBHCHMOCTbH U MOJIHOTa CUCTEMBI aKCHOM. J|0Ka3aTenbCTBO
JIOTHYECKOW HEMPOTUBOPEUUBOCTH reomeTpun JIobaueBckoro.
Cucrema akcuom ['unsbepra. Cuctema akcuom Beitst
TPEXMEPHOI'0 €BKJIN0BA TPOCTPAHCTBA. JIyd, yroi, oTpe3oxK.
PaBencTBO 0Tpe3koB u yrioB. [[nuHa oTpe3ka. AkcuoMaTHuKa
A.B. IToropenosa mkosbHOro Kypca reomerpun. O0 akcmomax
IIKOJILHOTO Kypca reéOMETPHUH.

Tema 6. JIuneiinbie npocrpancrsa. [lognpocrpancraa.
Onpenenenre U CBOMCTBA JINHEHHOTO MPOCTPAHCTBA.
Apudmernueckoe n-MepHOe JMHEHHOE MPOCTPaHCTBO. basuc n
KOOpAMHATHI BeKTopa B 6azuce. [IpeoOpa3zoBanre KoOpAMHAT.
Marpuna nepexona. Onpenenenue noanpocrpaicTsa. Kpurepuit
noanpocrpaHcTia. IloanpocTpancTBo pemennii 0THOPOIHOM
CUCTEMBI JINHEHHBIX ypaBHEHUH. DyH1aMEHTalIbHAsI CUCTEMA
pELIEHU OTHOPOJHON CUCTEMBI TUHEWUHBIX YPaBHEHUH.
JluneitHoe MHOTOOOpa3ue.

Hroro B cemectpe 8 / cemectpe 9 /
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Tema 7. U3oMopdu3M JUHEHHBIX MPOCTPaHCTB. JInHeliHbIe 4 6 4 4
onepaTropsl.
[TonsaTue u cBoiicTBa M30MOp(HU3Ma JIMHEHHBIX IPOCTPAHCTB.
Teopemsbr 00 n30Mopdhr3Me TMHEHHBIX TPOCTPAHCTB.
Omnpenenenune, cBOMCTBa, IPUMEPHI JIMHEHHBIX ONEPATOPOB.
Teopema 0 3a1aHUM JIMHEWHOTO oneparopa. Marpuia JTuHEeHHOro
orneparopa B 6a3uce. CBA3b MaTpuIl B pa3JInUHbIX Oa3ucax.
JlelicTBUA HaJ IMHEMHBIMU ONIEPATOPAMH.
Tema 8. OO0paTHbIe onepaTopkbl. 6 6 4 4
[TonsiTHE OOpaTHMOCTH JIMHEWHOTO omnepaTtopa. Spo u obpa3
JMHEHHOTO OIepaTopa, PaHr U 1e(eKT.
Tema 9. CoOcTBeHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYEHUS 12 6 4 4
JIMHEIHOT0 oneparopa.
[TonaTHe COOCTBEHHOTO BEKTOpa U COOCTBEHHOTO 3HAYCHHS
JMHEHHOTO orneparopa. XapakTepUCTHUECKOE YpaBHEHUE
JIMHEWHOTO OllepaTopa, €ro MHBapUaHTHOCTh. Kpurepuii
CYIECTBOBAHHUS Y JIMHEHHOIO ONEpaTopa MaTpULIbI
JMaroHaJbHOTO BUAA. JIMHENHHBIE ONepaTophl € MPOCTHIM
CIIEKTPOM.
Tema 10. OpToronajabHbie CHCTeMbI BEKTOPOB. 4 6 4 4
OmnpeneneHne OpTOroHanbHOM cucTeMbl BEKTOpoB. CBA3b
OPTOTOHAJIBHOCTH C JTUHEWHOW 3aBUCUMOCTBIO U
HE3aBUCUMOCTbI0. OpTOroHa bHBIE U OPTOHOPMUPOBAHHbIE
6a3ucsl. [Iponecc oproroHaym3anuu 6a3uca. OpToroHaIbHOE
JIONIOJTHEHHUE K MOAIPOCTPAHCTBRY.
Tema 11. MeTpuyeckue 3aa4u B eBKJIUA0BOM NpocTpaHcTBe. | 4 6 4 4
PaccrosiHue OT TOYKH /10 IMHEHHOr0 MHOroo0pasus B
€BKJIMJIOBOM IPOCTpaHCTBE. HauMeHbIINNA yrosr Mex 1y
BEKTOPOM M JIMHEHHBIM HOANPOCTPAHCTBOM.
Tema 12. JInneiinbie npeodpa3oBaHus eBKJIHI0BbIX 6 6 4 4
NPOCTPAHCTB.
[TonsTre nuHeHOrO MpeoOpa3zoBaHMsI €BKJIN10BA IPOCTPAHCTBRA.
OproroHajibHble IpeoOpa3oBaHMsL.

Hroro B cemectpe 9/ cemectpe 10 | 36 | 36 | 24 24
Hroro 72 | 90 | 38 | 48

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOHN
PABOTBI OBYYAIOLHINXCA

Tembl H3yyaembie BONIPOCHI KoJu-Bo yacos ®opm | Meton | ®opm
Aas Ounas | O4Ho- bl HYeCK bl
CaMoCTO ¢popma | 3a0uH | camMocCT oe oTYyeT
ATEJbHO o0y4eH ast osiTesIb | o0ecre | HOCTH

ro usl ¢opma | Hoi YyeHue
U3yYeHH odyue | pabort
i HUS bl
Cemecr | Cemec
p8 ™ 9




Tema 1. CrnpsamIiisieMoCTb U JUTHHA TyTH 10 Nzyuen | Pexome | Jloma
KpuBonunelinsl | kpuBoil. KpuBonuuelineie ue HJyema | IIHee
€ UHTErpabl. MHTErpaiibl 1-ro pona u 2-ro poxa: Hay4HO | o 3a/1aH
OIIpeIETICHUE, TEOPEMBI O - Hay4HO | H€.
CyILIECTBOBAaHUH, OCHOBHBIE METOIH | - YcTHBL
CBOICTBA, METOJIbI BEIYUCICHUS. JyecKod | Meronu | ¥
CBs13b KPUBOJIMHEMHBIX auTepa | 4yeckas | ompoc.
UHTErpanos 1-ro u 2-ro pojaa. TypBI aurepa | Kontp
®opmyna OcTporpaackoro — Typa, OJIbHA
I'puna. ceThb a1
WNutep | pabor
HET a
Tema 2. [Inomaas MOBEpXHOCTHU B 10 N3yuen | Pexome | loma
IToBepxHOCTHBI | mpocTpaHcTBe. [IoBEpXHOCTHBIE ue HJyeMa | LIHEe
€ UHTErpabl. MHTErpaiisl 1-ro pona u 2-ro poxa: Hay4HO | 3a/1aH
oIpeeIeHue, TeopeMa o - Hay4HO | H€.
CYILIECTBOBAaHUH, OCHOBHBIE METOAH | - VYcTHbl
CBOMCTBA, METOIbI BEIUHCIICHHS. JecKod | MeTonu | ¥
[1no1maae MOBEpXHOCTH BpaLICHUSI. JuTepa | yeckas | ompoc.
TenecHslii yrois. Csi3b TYpBI autepa | Kontp
MMOBEPXHOCTHBIX UHTETPAJIOB 1-r0 1 Typa, OJIbHA
2-ro pona. ®opmyiia CeTh s
Octporpaackoro — ['aycca, Wutep | pabor
¢dopmyna Crokca. HezaBucumocTsb HET a
KPUBOJIMHEWHOTO MHTErpasia 2-ro
poJia OT MyTHU UHTETPUPOBAHUS.
[loTeHnmanpbHOE BEKTOPHOE MOJIE.
Tewma 3. Kpusas B nmpocTtpaHncTse, 11 Nsyuen | Pexome | JJoma
Kpususzna n KacaTelIbHbI BEKTOp U ue HJyeMma | IIHee
Kpy4YeHHe HaTypaJbHbIM napametp. LlenTp u HAay4HO | g 3a1aH
KpPUBBIX. paanyc KpUBU3HBI KPUBOM. - HAy4dHO | H€.
Kpyuenue, popmynsr @pene. METOIH | - VYcTHBI
I'maBHBIE KPUBU3HBI TOBEPXHOCTH. 4eCKOW | METOAM | 1
I'ayccoBa kpuBu3HA, cpeaHss JuTepa | 4yeckas | ompoc.
KpuBH3HA. Bropas kBanpaTuuHas TypbI mutepa | Kontp
(hopMa OBEpXHOCTH. Typa, OJIbHA
CEeTh A
Wntep | pabor
HET a
Tema 4. I'eometpus no EBknuna. «Hauana» 11 Nzyuen | Pexome | [loma
Hcrtopuueckuit | EBxknuaa. Kputuka cucremsl ue HyeMa | IIHee
0030p EBknupa. [1gThIil mocTynar HAy4HO | s 3aJ1aH
000CHOBaHUS EBxmuna. H.U. Jlo6aueBckuii u ero - HAay4YHO | H€.
T€OMETPUH. reomeTpusa. Cucrema akCHOM METOOH | - YcrHbI
DNneMEeHThI I'uns6epra. O630p crneacTBUil U3 YECKOW | METOIH | 1
r€OMETPUH akcuom rpynn I-1l; 1-V. Akcrnoma JuTepa | 4yeckas | ompoc.
JloGauesckoro. | JloGaueBckoro. [lapasmienbHble TYpbI mutepa | Kontp
npsimbie 1o JloGaueBckomy. Typa, OJIbHA
TpeyronbHUKY U CETh A
YeThIPEXyTOJIbHUKH Ha TUIOCKOCTH Wntep | pabor
Jlo6aueBckoro. Bzaumuoe HET a

PACIIOJIOKCHHE IBYX MPAMBIX HAa

8




mwiockocT JIobaueBckoro.
OKpy>XHOCTb, SKBUUCTAHTA U
OPHIIHKIL

Tema 5. ITonsTHE 0 MaTEMaTHYECKON 11 9 N3yuen | Pexome | Jloma
ObocHoBaHMe cTpykrype. HempoTtuBopeunBocTs, ue HJyeMa | IIHee
€BKJIUJOBOM HE3aBHCUMOCTb U IIOJIHOTA HAy4yHO | s 3a/1aH
T€OMETPHUH. CUCTEMBI akcuoM. Jloka3aTenbCcTBO - Hay4HO | H€.
JIOTMYECKOW HEMPOTUBOPEUYUBOCTH METOIH | - YcrHbl
reomerpuu Jlob6aueBckoro. YyecKod | MeTonu | U
Cucrema akcuom ['mnbOepra. JuTepa | 4yeckas | ompoc.
Cucrema akcuoMm Beins TYpBbI nurepa | Kontp
TPEXMEPHOI'O EBKJINJIOBA Typa, OJIbHA
npocrpanctsa. Jlyd, yromn, oTpe3ox. CEeTh A
PaBeHCTBO OTPE3KOB U YIJIOB. Wutep | pabot
Jnuna otpeska. Akcuomaruka A.B. HET a
IToropenosa MKOJIBHOTO Kypca
reomerpun. O6 akcromax
IIKOJIBHOTO Kypca r€OMETPHUH.
Tema 6. Onpenenenue v CBOMCTBA 11 9 Wzyuen | Pexome | Jloma
JInnelinble JIMHEWHOTO IIPOCTPAHCTBA. ue HJyeMa | IIHEe
pocTpaHcTBa. | ApudmMeTuyeckoe n-MepHoe Hay4HO | 3a/1aH
[TonmpocTpaHCT | IMHEHHOE MPOCTPAaHCTBO. basuc u - HAay4YHO | H€.
Ba. KOOpJIMHATHI BEKTOpa B Oa3uce. METOAH | - YcTHBL
[IpeoOpazoBanme KOOPIUHAT. YECKOM | METOIH | i
Marpuna nepexoaa. Onpenenenue JuTepa | yeckas | ompoc.
noanpocrpancTea. Kpurepuit TYpBI autepa | Kontp
MOAIPOCTPAHCTBA. Typa, OJIbHA
[ToampocTpaHCTBO pelIeHH CETh s
OJIHOPOJIHOM CUCTEMBI JIMHEUHBIX Wutep | pabor
ypaBHeHn. PyHIaMEeHTAIbHAS HET a
CUCTEMa PELICHUN OAHOPOIHON
CUCTEMBI JINHEWHBIX YPAaBHEHHM.
JluneitHoe MHOTOOOpa3ue.
HTtoro B cemectpe 8 / cemectpe 9 64 52
Cemecr | Cemec
p9 Tp 10
Tema 7. ITonsATHE U cBOMCTBA 4 8 N3yuen | Pexome | Jloma
Nzomopduszm n3oMophu3Ma JIMHEHHBIX ue HJlyeMa | [IHEe
JIMHENWHBIX npoctpaHcTB. Teopemsl 00 HAy4dHO | 3aJaH
IIPOCTPAHCTB. n3oMoppusme TMHEHHBIX - HAy4yHO | He€.
JIuneitnsie npoctpancts. Onpenenenue, METOIH | - VYcTHbI
OIEpPATOPBI. CBOMCTBA, IPUMEPHI YECKOW | METOIH | 1
JIMHENHBIX ONIEPATOPOB. JUTEpa | 4eckKas | ompoc.
Teopema o 3a1aHnn TYpBI mutepa | Kontp
JIMHENHOTO oIeparopa. Typa, OJIbHA
Marpuia JMHEHHOTO CeThb S
orneparopa B 6a3zuce. CBs3b Wutep | pabot
MaTpull B pa3InYHbIX Oa3ucax. HET a
JleficTBHS HaJ JTUHEHHBIMU
OIepaTopaMHu.
Tema 8. O6parusie | [ToHsTHE OOpPATUMOCTH 4 8 N3yuen | Pexome | loma
OnepaTophl. JIMHEMHOTO oneparopa. Anpo u ue HJlyeMa | [IHEee
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o0pa3 JIMHEWHOTOo oneparopa, Hay4HO | 3a/1aH
paHr u aeQexT. - HAy4yHO | HE€.
METOIU | - VY cTHEI
YECKOM | MeTou |
JuTepa | 4yeckas | ompoc.
TYpBI aurepa | Kontp
Typa, OJIbHA
CEThb s
WNutep | pabor
HET a
Tema 9. [TonsiTe cOOCTBEHHOTO N3yuen | Pexome | loma
CoOcTBeHHbIE BEKTOpPA U COOCTBEHHOTO ue HAyeMa | IIHee
BEKTOPHI U 3HAYEHUs JTUHEHHOrO Hay4HO | o 3a/1aH
COOCTBEHHBIE oreparopa. - HAy4yHO | HE€.
3HaYEHUs XapakTepucTuYeCcKoe METOH | - YcTHBI
JIMHEUHOTO YpaBHEHUE JIMHEUHOTO JecKoM | Meronu | ¥
orneparopa. oreparopa, ero JuTepa | yeckas | ompoc.
MHBAapUaHTHOCTb. Kpurepuit TYpBI autepa | Kontp
CYILLIECTBOBAHUS y TUHEHHOTO Typa, OJIbHA
oreparopa MaTpuLbl CeTb A
JIMaroHaJIbHOTO BUJA. Wutep | pabor
JIunelHbIe OnepaTopsl ¢ HET a
IIPOCTBIM CIIEKTPOM.
Tema 10. Onpenenenre opTOroHaabHON Nzyuen | Pexome | loma
OpTtoroHanbHbIe CUCTEMBI BEKTOPOB. CBS3b ue HJyeMma | IIHee
CUCTEMBI BEKTOPOB. | OPTOIOHAJIBHOCTH C JIMHEMHOU HAy4HO | g 3a1aH
3aBUCUMOCTBIO U - Hay4HO | He.
HE3aBUCUMOCTBIO. METOIH | - YcTHBI
OpToroHanbHbI€ U YyecKOH | MeTonu | ¥
OPTOHOPMHUPOBAaHHBIE OA3UCHI. JuTepa | 4eckas | ompoc.
IIpouecc oproronanuzanuu TypbI nutepa | Kontp
6asuca. OpToroHaibHOe Typa, OJIbHA
JIOTIOJIHEHNUE K CETh A
MOTPOCTPAHCTRBY. WNutep | pabot
HET a
Tema 11. PaccrostHue ot Touku 10 N3yuen | Pexome | JJoma
Metpuueckue JMHEHHOTO MHOroo0pasus B ue HIyeMa | IIHee
3aJlauu B €BKJIUJ0BOM IIPOCTPAHCTBE. HAy4yHO | s 3aJaH
€BKJINT0BOM Haumenpmmii yron Mexay - HAy4dHO | H€.
MPOCTPAHCTBE. BEKTOPOM U JIMHEWUHBIM METOOH | - YcrHbI
MOAIIPOCTPAHCTBOM. 4eCKOW | METOAM | 1
JuTepa | 4eckas | ompoc.
TYpbl mutepa | Kontp
Typa, OJIbHA
CETh o
Wntep | pabor
HET a

Tema 12. JIuneiinbie
npeoOpa3oBaHus
eBKITUIOBBIX
MIPOCTPAHCTB.

[TonsiTHE TUHEHHOTO
npeoOpa3oBaHus €BKIN0BA
MIPOCTPAHCTBA.
OproroHanbpHble
npeoOpa3oBaHus.
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Hroro B cemectpe 9 / cemectpe 10

24

48

Hrtoro

88

100

5. ®OHJI OLEHOYHBIX CPEJCTB JJIsi IIPOBEJEHUSA TEKYIIENA W
MPOMEXYTOYHOM ATTECTALIMM O JUCIUATIJIVHE

5.1. Ilepeyenb KOMIETEHIMHA ¢ YKa3aHHeM JITanoB MX (GOpMHPOBAHHUS B NpoLecce OCBOCHHS
o0pa3oBaTe/ibHOI NPOrpaMMBbI

Koa u HauMeHoBaHNe KOMIIETEHIIMH

dranbl popMUpPOBAHUS

IIK-1. CmocobeH ocBaMBaTh W HCIIOJIB30BATh TEOPETHUECKUE
3HaHUS M TPAKTUYCCKHE YMEHUS M HABBIKM B MPEIMETHOM
o0acTy py pelIeHny IpoheCcCHOHATBHBIX 3a1a4

1. PaGoTra Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padoTa.

5.2. Onucanue noka3aresjeil U KpUTEPpHEeB OLCHUBAHUSA KOMIIETEHIMIA HA Pa3JMYHBIX 3TANaX UX
(opmupoBanus, onucaHue MKaJ OLEeHUBAHUS

OuennBa
YpoBensb Jran
eMble Onucanue Kpurepun HIkana
KOMIIeTe CopMupo- | GopMHPOBA nokasareJiei OLICHUBAHUS OLICHUBAHMS
— BAHHOCTH HUSA
[K-1 [Toporoseiii | 1.Pa6ora Ha | 3HaTh OCHOBHBIE Homamnee [lIxana
y4eOHBIX HOHSITHS U TEOPEMBI 3aJlaHue. OLICHUBAHUS
3aHATUAX. YMers pelarb YcTHbli JIOMAIITHETO
2. M3YYEHHBIE 33/1a4U orpoc. 3ananus. llkana
Camocrosren KoHTtponbHas | oleHMBaHUA
bHas padora. pabora. YCTHOTO OTpoca.
[Txama
OLICHUBAHUS
KOHTPOJIBHON
paboTHI.
[TponBunyt | 1. PaboTta Ha | 3HaTh: MOHATUA U Jomaiinee [Ixana
Bl y4eOHBIX TEOPEMBI C 3aJlaHue. OLICHUBAHUS
3aHATHUSAX. JI0OKa3aTelIbCTBaMHU. VYcTHbI JIOMaIIHETO
2. YMeTh: pemaTs 3aiauu, | ompoc. 3ananus. [lkama
Camocrosaren | TBopuecku ucnonb3ys | KoHTponbHas | onieHMBaHUSA
bHas paboTa. | MOJYYEHHBIC 3HAHMUS. paboTta YCTHOTO OIIpoca.
Bnaners: [Txama
TEOPETUUECKUMHU OLICHUBAHUS
3HAHUAMU U KOHTPOJIBHON
MPaKTHYECKUMHU paboTHI.
YMEHUSMH, IPUMEHSIS
UX B IPEIMETHOU
00JacTH Mpy petieHnu
PO eCCHOHATBHBIX
3azad.
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IIIkana oneHUBAHUS JOMAIIHEr0 3aJaHUA

IlokazaTennb baunbl
Crynent npaBuiabHO BeimoaHmI 0 — 10% nomaminero 3aganus 0
CtynenT npaBuibHO BeIOHWI 11 — 20% nmomanHero 3amganust 1
Crynent npaBuiabHO BeimoaHmI 21 — 40% nomaminero 3agjanus 2
CrtyneHT npaBuiabHO BeimoaHmI 41 — 60% nomamiHero 3aganus 3
CryneHt npaBwibHO BeimonHWI 61 — 80% nomaniaero 3axanus 4
CryneHt npaBuiabHO BeimoaHmI 81 — 100% gomarHero 3amaHus 5
Ikana oueHUBaHKUs YCTHOTO ONPOCa
Kpurepuii oneHuBanusi Bbanawbl
CTyIeHT OTBETWII Ha BOIIPOC U MOKAa3aJl IOJHOE U YBEPEHHOE 3HAHUE TEMBI 5
CTyzneHT OTBETHJI Ha BONPOC, OJJHAKO B OTBETE NMPHCYTCTBYIOT HECYIIECTBCHHBIC 4
OIMOKH, HETOCTATKU M HEOUETHI
CTyIeHT B 1IeJIOM OTBETHJI Ha BOTIPOC, HO B OTBETE UMEIOTCS 3aMETHBIC U TpyObIe 3
OIIMOKY, HETOCTATKU M HETOYETHI
CTyneHT He OTBETHJI Ha BOIPOC, HO UMEIOTCS 00Jiee BYX MPaBMIIbHBIX HJICH UITH 2
M0JIX0JIOB K IPAaBHJILHOMY OTBETY
CTyneHT HEe OTBETHJ Ha BOINPOC, HO HMMEIOTCS TOJNBKO OTHA-IBE HWACU WIH 1
MOJXO/Ibl K IPAaBHIIBHOMY OTBETY
CTyIeHT He OTBETHII Ha BOTIPOC M MOKa3aJ MOJHOE HE3HAHUE TEMBbI 3aJIaHHsI 0
HIkana oueHUBaHUS KOHTPOJbHOMH PadOThHI
Iloka3zareanb Bbanabl
CryneHT npaBuiabHO BeimosHWI 0 — 2% Bcex 3aganuit 0
CTyIEeHT IPaBIIILHO BBITOJHUI 3 — 5% BCeX 3aaHuit 1
CTyneHT mpaBmIIbHO BbIMONHUT 6 — 10% Bcex 3amanuit 2
CtyneHt npaBmibHO BeimonHua 11 — 15% Beex 3amanuit 3
CTyneHT npaBrIbHO BBIMONHUI 16 — 20% Bcex 3amanuit 4
CtyneHT nmpaBuiIbHO BeimosHWI 21 — 25% Bcex 3amanuit S)
CTyneHT npaBmiIbHO BBIMONHUI 26 — 30% Bcex 3a1aHuit 6
CrtyneHT npaBuiabHO BeimosHWI 31 — 35% Bcex 3amanuit 7
CTyneHT npaBmiIbHO BeIONHUT 36 — 40% Bcex 3amaHuit 8
CtyneHT npaBuibHO BbinosHUA 41 — 45% Beex 3amanuit 9
CtyneHT nmpaBuiIbHO BhInoaHMI 46 — 50% Bcex 3aiaHuit 10
CTyneHT mpaBUIIbHO BIMOJHMWI 51 — 55% Bcex 3aianuit 11
CTyIEeHT IPaBIIILHO BBITOJHUIT 56 — 60% Bcex 3amanuii 12
CTyneHT paBUIILHO BINMOJIHMI 61 — 65% Bcex 3aianuit 13
CTyIeHT npaBIIILHO BBITOJHUI 66 — 70% Bcex 3amanuii 14
CTyaeHT MpaBUIIbHO BIMOIHWI 71 — 75% Bcex 3amanuit 15
CTyeHT npaBIIIbHO BBITOJHMI 76 — 80% Bcex 3amanuii 16
CtyneHT npaBmiIbHO BRITOHMI 81 — 85% Beex 3amanuii 17
CtyneHT npaBuiIbHO BeinoaHMI 86 — 90% Bcex 3amanuit 18
CtyneHT npaBuibHO BeImosHWI 91 — 95% Bcex 3amanuit 19
CtyneHT npaBuiIbHO BeIMOJHMI 96 — 100% Bcex 3amaHuit 20

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHMsl WJIH HHbIe MaTepHaJibl, He0OXoAMMBbIe IJ OLEHKHU
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3HAHM, YMEHHii, HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TaNbl
(¢GopMupoBaHus KOMIIeETEeHIM B MIpollecce 0CBOCHUS 00Pa30BaTeJIbHON MPOrPaMMBbl

IIpumepHble fOMaLIHUE 3a1aHUS
Cemectp 7 (ounasi popmMa oGyueHusi), cemecTp 8 (0uHO-3204Hasi ¥ 3a04Hasi HOPMbI 0OyUeHUsI)

1. BeuncauTh KpUBOJWHEHHBIE HHTETPaIbl 1-r0 U 2-TO poja:
a) Iydx —3xdy, rme I'= {X =sint, y=cost,0<t< 7[}, 00X0/1 KOHTYpa 10 BO3PACTaHHMIO {;
T

6) Ixzdl, e I'= {x:@cost, y=-/8sint,z=t,0<t S;r};
B) '|txy3dy, rie I'= {y =(x*+D"*,0<x< 2}, 00X0/1 KOHTYpa 110 BO3PACTAHMIO X;
r) J{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, TIe a:{x+3y+ 2=5x20,y>0, ZZO}, HOpMaJsb MM K o 00pasyeT
OGCTpLH?I yroi € oceio OY; 0) ”ZdS, rae a:{x+y+2:3, x>0,y>0, ZZO};
B) J.J-Z3dxdy, rae o= {X2 +y°+ ZZG:l, x>0,y>0,z ZO}, HOpMaJib M K 0 oOpa3syer

ocTpslii yroi ¢ ocsio OZ; 1) IIZZdS , TIe cr:{x2 +y?+22=1y>x/320, ZZO}.

3. BbIuncnuTh MOBEPXHOCTHBIN UHTErpai 2-TO poAa 4epe3 MOBEPXHOCTh O, SBISIONIYIOCS IPaHULIeH
¢burypsl H, eciu HOpMallb K O BHETITHSS:

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

6) ﬁxzdydz+xdzdx+xzdxdy, H={2+y?<z<1x>0,y>0}.

4. Haiitn motenuman U (X, Y, Z) BEKTOPHOTO OIS F= {P(X, Y,2), Q(X, Y,2), R(X, Y, Z)}, €CITu:
a) P(x,y,2)=2xyz+12°, Q(x,y,2)=x’z+3y°z*, R(X,y,2)=x*y+2y°z+3xz°;
6) P(X,y,2)=6xy—-2X, Q(X,y,2)=3x*-2z, R(X,y,2)=1-2y.

5. Haiitu kpuBU3HY U Kpyu€HHE KPUBBIX B TPEXMEPHOM IIPOCTPAHCTBE:

a) r=e'fsint,cost,1}; 6) r=alhtsht,t} (@>0); 8) r={cos’t,sin®t, cos2t].
6. BBUMCINTE TaycCOBY M CPETHIOI KPHUBHU3HBI TIOBEPXHOCTH:

a) z=T(X)+g(y); 0) ?:{ucosv,usin vV, av} (@a>0).

Cemectp 8(ounasi popma o0yueHust), cemectp 9 (04HO-32049HASI U 3204UHAsI POPMBI 00yUEHHS)

1. I[OKa)KI/ITC CBOMCTBaA napaJisICJIbHBIX ITPAMBIX:

a) CClIn ImpsMad a TapalieJibHa HpHMOﬁ b s 3aIaHHOM HaAIIpaBJICHHUHU, TO IHIpsAMas b Taxxe
nmapajijiCJibHa a B TOM K€ HAITPaBJICHUN,
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0) 1Be mpsMBbIe, NMapauIeJIbHbIE TPETHEH B OTHOM M TOM K€ HalpaBJICHUH, TapaJlIeTbHbl MEXKIY
co0oli B TOM K€ HallpaBJICHUHU.

2. Jlokaxute, 4TO B CHCTEeME akCMOM [uiapbepra Kaxkaoe W3 CICAYIOIIHUX MPEeAIoKEeHUN
AKBUBAJICHTHO aKCHOME MapaJlICIbHOCTH

a) cyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA PaBHA ABYM MPSIMBIM;

0) ecnu pa3MYHbIC NMpsSMbIC & U D He MepHeHIUKYISAPHBI, TO MEPICHIUKYIISP, MPOBEAEHHbBIN B
0001 TOYKE MPSIMOit a, epeceKaeT MpsmMyro b;

B) KaKOBbI Obl HM OBLIH TPU PA3JIMYHBIC IPAMBIC, BCCraa CyYHICCTBYCT IIpsAMasd, OTJIMYHAA OT
JaHHBIX IPAMBIX U IIEpECCKarolas BCE TPHU IIPAMBIC B TPEX pa3JIMYHBIX TOYKaX.

3. Ucnonp3ys akcuoMaTuky Beils, nokaxwure:
a) TeOpeMy O CpeIHEH IMHUU TPEYroJibHUKa, 0) TeopeMy KOCHHYCOB;  B) TEOPEMY CHHYCOB;
I') TEOpEMY O JIBYX NEPIEHAUKYISAPAX; M) TEOpEMY O TPEX NMEPIEHAUKYIAPAX.

4. Haiitu Ga3uchl CyMMBI U HEPECCUCHUS JIMHEHHBIX IMOJNPOCTPAHCTB, HATSIHYTHIX Ha CHCTEMBI
BEKTOPOB a u b:

a) a1:(112,1)' 8.2:(],1,—1), a3:(13,3); b1:(2’3a_1)’ b2=(1,2,2), b3:(1:11_3)-

0)a,=121-2),a,=(2310),a,=(122,-3); b, =111, b,=101-1),
b,=(@130—-4).

5. Haiitu marpuiy A nuHedHOro omepatopa f muHeHHOro mpocrtpaHcTBa R® B CTaHJIApPTHOM
6asuce, eciu IS MO6Oro X = (X, X,,X;) € R® 3nauenue f(X) pasHo
a) F(X)=(X,%X5, % +2X,);  0) F(X)=(05X, +2X, —%3,0,% +X3); B) F(X)=(X,, X5, X, +X,).

6. Iycth X = (X,,X,,X,) € R*. SIBnsercs mu oneparop f(X) muneitnpm?
a) F(X) =0 =X, % = X3 X = %); 0) FO)=(X X +X,% —%X;); B) F(X)=(X3,%3,%);
r) f(X)=(Gx, —4%, —=3%,,.1,X; +2X5); 1) F(X)=(X +3X, —2X;, X, + X, — X;,5X, +6X;) .

7. Vcionb3yss CBOWMCTBO COXpaHEHHs] paHra OpU H30OMOPPHOM OTOOpaK€HWH, HAWUTH paHT
CIIELYIOIINUX CUCTEM BEKTOPOB B COOTBETCTBYIOIIUX IPOCTPAHCTBAX:

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

a = , = y = , = .

tla2) " 4 5) 2 2 3) " \-3 -1

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

Cemectp 9 (ouHas ¢popma o0yueHnus), cemectp 10 (ouHo-3204Has1 M 3204Has1 POPMBI 00yUEeHH)

1. Jluneiinoe npeoOpa3oBanue f B HekoTopoM Oasmce 3amaHo Matpuiei A. Haiitu B 3ToM Oasuce
MATpHILy 0GPATHOro JTHHEHHOro npeobpasosanmst f *, eciiu

13 4 0 10 011 12 3
a) A=|0 1 5| 6 A=|-1 4 0]: B A=|0 6 5|. 1) A=|4 5 6/
00 -1 321 100 7 8 8

2. Haiiti coOCTBEHHBIC 3HAUCHHS U COOCTBEHHBIC BEKTOPHI IMHEWHBIX TIpeoOpa3oBanwii f, 3a1aHHBIX
B HEKOTOpOM 0Oa3uce MaTpuiamu A

- 0 10 4 -5 2 2 -1 2
a) A:(Z 4); 6) A=|-4 4 0|; B A=|5 -7 3|; 1A=l5 -3 3
—2 1 2 6 -9 4 -1 0 -2
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3.

HpOBepI/ITB, YTO BCKTOPBI CICAYIOHIUX CHUCTEM IIOIMMAPHO OPTOTOHAJIbHBI, U OOMNOJHHUTL HUX 10
OPTOHOPMHPOBAHHBIX 0a3MCOB:

a) a,=(1L-22-3); a,=(2-324). 6) a,=(L112); a,=(123-3).
B) a,=(212); a,=(12-2). ) a,=@L1Y; a,=@LL-1-1).

Haiitu paccrosiHue OT TOYKH, 33JaHHOH BEKTOPOM X, JI0 JIMHEHHOTO MHOTr000pa3us, 3aJaHHOTO
CHUCTEMOU ypaBHEHUM:

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

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

X, +3X, + X5 —3X, = 2.

. TIpuBect cummerpranyio Marpuiy A k Buay A = QDQ ™, rae D — auaronanshas matpuia, a Q

— OpTOroHajibHasg MaTpuia, €CJIn

1 3 -2 2 -3 1 1 3 -3 1 4
a)A:(3 9); 0) A=| 2 2 2| B)A=|1 1 -3 r)A=|1 9 2]|.
-3 2 -2 3 -3 3 4 2 3

IIpumepHbIe 3a1aHUsA KOHTPOJLHOM padoThI

Cemectp 7 (ouHasi (popma o0yueHust), cemectp 8 (04HO-3204HasA ¥ 3204Hasi GOPMBI 0GyUeHNST)

1

BbIuuciinTh KpUBOJIMHEHHBIH HHTETpai 1-ro poaa I ycosxdl, rme I'= {y =sinx, 0<x<r/ 2}.
r

. Beruncnuts kpuBOIHMHERHBIN uHTErpan II-ro poga J.x‘ldy +ydx+ydz, rae

T
= {X =t?, y=t* z=t*1<t< 2}, 06X0/1 KOHTYpa 110 BO3PACTaHHMIO t.

. BrluncinnTe NoBepXHOCTHBIN HHTErpan 1-ro poxa J IdS ,The o= {X +y+z2=2,y>2x2>20,z2> 0}.

o
BbruncinTh NOBEpXHOCTHBIN MHTETpall 2-To poja ” z%dxdy, Tme

(o2

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

. BpUMCIUTh MOBEPXHOCTHBIN MHTErpall 2-TO poaa ﬁ dede + ydedX +Z dedy yepes
o

MOBEPXHOCTh O, ABJIAIOILYIOCS rpaHunei purypsr H = {X +y<1,x>0,y>0,0<z< 1}.
Hopmanb x o BHEIIHSS.

N
. Haiiti motenumnan U (X, Y, Z) BekTopHOro mojis F = {2xyz+ 2%, x°2+3y%2% X’y + 2y°z + 3xZ° }

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

a>0ub=0.

Cemectp 8 (ounasi popma odyuenusi), cemectp 9 (ouHo-320uHast ¥ 3204Hast POPMbI 00yUEHHUsI)

1.
2.

I[OKa)KI/ITC HCPAaBCHCTBO TPCYT'OJIbHUKA, UCITIOJIb3Yd dKCUOMATUKY Beitns.

Hokaxure Ha ocHoBanuM akcuoMm | — III akcmomaruku [I. ['mnpbepra TeopeMy O paBEHCTBE
BEPTUKAJIBHBIX YTJIOB.

. Ucnonp3yss akcmoMatwky Beisisg, DOKaKHTE, YTO B E€BKJIHUJIOBOM T€OMETPUU HE CYHIECTBYET

HpHMOﬁ, HCpCCCKElIOH.ICfI BCC€ CTOPOHBI TPCYTOJIbHUKA.
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4. JlokaxuTe TEOpEMY O CyMME yIJIOB TPEYrojbHUKa B akcuomatuke A.Jl. Anekcanaposa.

. Haiftn matpuiyy nepexomga ot 6asuca e, =(1,2,1), e =(233), e =(37,1) muneiiHoro

npoctpancTBa k 6asucy ¢, =(3,1,4), 9,=(5,2,1), g, =(11 —6) sroro mpocrpaHcrsa.

. Haiitn 0asucel CYMMBI U HEPECCUCHUA JIMHEMHBIX oAIPOCTPAHCTB, HATAHYTBIX Ha CHCTCMbI

BekTopoB a u b a,=(1213), a,=@1113), a,=@1013), a,=@B-572);
b,=10111), b,=(33373).

. . . 3
. Haiitu matpumy A nuHeiliHoro omeparopa f JmHelHOro mpocrpanctBa R® B cranmapTHOM

Gasuce, eciu 1Is Mo6oro X = (X, X,,X;) € R® 3mauenue f(X) pasHo

f(X) = (2%, +X,, X, — 2X,, 3%, —4X, —5X,).

o . . 3
. Haiitn marpuny A nuueitHoro omeparopa fg mmHeitHoro mpocrpanctBa R® B cranmapTHOM

6asuce, eciu IS Mo6Oro X = (X, X,,X;) € R® 3nauenus f(X) u g(X) pasubl

FO)=(X +X%,, X +Xg, Xg + %), G(X) =(X,, X5, X, + X, +X3).

Cemectp 9 (ounasi popma o6yuenus), cemectp 10 (ouHo-3204uHas1 U 32049Hast POPMBI 00yUEHHS)

1.

1 2 3
Jluneiinoe npeodOpas3oBanue f B HekoTopom Oasuce 3amano marpuueidi A=|4 5 6 |. Haiitu B
7 8 8

. -1
3TOM 0a3uce MaTpUIly 00paTHOTO JIMHEHHOTo rpeodpazoBanus f .

. Halit coOcTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JHMHEHHOTO omepartopa f, 3amanHoro B

4 10
HekoTopoM Oasuce matputied A=| 1 4 0
-1 15

. HpOBepI/ITB, YTO BCKTOPBI CICAYHOIIUX CUCTEM IIOIIAPpHO OPTOTOHAJIBHBI, U JOIOJHHUTHL HUX 10

OpTOHOpMHUPOBaHHBIX 6azucos: a, =(1,11,2), a, =(2,3,5,-5).

HaifTi 1mmHBI CTOPOH M yrisl Tpeyrombauka ABC B mpoctpanctse R, ecn A= (2, 4, 2, 4, 2),
B=(6,4,44,6), C=(57,57,2).

. Hatitu mpoeknuio Bekropa X =(4,-1,-3,4) ©Ha mnoampocTpaHctBO L W OpTOrOHAIBHYIO

COCTaBIISIONIYIO BEKTOpa X, eciu L = {(Ll,l,l), @2,2,-1), (1,0,0, 3)}.
0 0 1

. Hpusecru cummerpuunyto marpuny A=|0 1 0| x Bugy A = QDQ?, rue D — xuaronansHas

1 00

Matpuia, a Q — opToroHaNbHass MaTPHIIA.

IIpumepHbIe BOPOCHI YCTHOIO ONPOCa

Cemectp 7(ounasi popma odyueHust), cemecTp 8 (0UHO-3209HASI U 3209HAsE POPMBI 00yUEeHHS)

1.
2.

Uro Takoe cripsamisieMas kpuBasi? [Ipuectr mpuMepsl COPAMIISIEMBIX KPUBBIX B IPOCTPAHCTBE.
Urto Takoe KpuBONMHEHHBIM wuHTEerpan l-ro poma? KakoBo g0ocTaTO4HOE YCIOBHUE €ro
CYIIIECTBOBaHUsA?

3. KakoBbI OCHOBHBIE CBOMCTBA M KaK BBIYUCIIAIOT KPUBOJIMHEHHBIE HHTErpasibl 1-ro poxa?
4.
5. KakoBbl OCHOBHBIE CBOICTBa KPHUBOJIMHEHHBIX HMHTErpasioB 2-ro poaa? Kak BBYUCISIOT

UTto Takoe KpUBOJWHEWHBIN UHTETpai 2-ro poaa?

KpUBOJIMHEWHbIE HHTErpaibl 2-To poaa?
16
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10.
11.
12.
13.

14.

15.

16.

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

Yro Takoe MoJIOKUTEIbHOE (IIPOTUB YACOBOW CTPEIKU) M OTPULIATENBHOE (110 YAaCOBOW CTPEJIKE)
HarpaBJieHus 00xoaa KpuBoil Ha miockocTu? Kak Beirmsaaut hopmyna Octporpaackoro — ['puna?
Kak omnpenenstor mioma s HIOBEpXHOCTH B IPOCTPAHCTBE?

Uto Takoe MoBepXHOCTHBIA UHTETpal 1-ro pona?

KaxoBbl OCHOBHBIE CBOMCTBA U KaK BBIUUCIISIIOT IIOBEPXHOCTHBIE UHTETpalibl 1-r0 pona?

Kak BeraucisoT miomaab O0KOBOM MOBEPXHOCTH BpallleHus?

UTo Takoe TeJIECHBIN Yrojl U KaK BBIUKCISIOT MEPY TEJIECHOrO yria?

Uto Takoe MoBEpXHOCTHBIA UHTETpall 2-T0 poaa?

KakoBbl OCHOBHBIE CBOWHCTBA IOBEPXHOCTHBIX HHTErpanoB 2-ro pona? Kak BBIUUCIAIOT
[MOBEPXHOCTHBIE UHTErpajbl 2-T0 poja’?

Uro Takoe BHEIIHSAA HOPMalIb K IIOBEPXHOCTH, SBISIOIICHCA T'PAHULIEH OrpaHUYECHHOU
Tpé€xmepHoi purypsi? Kak Beirmsaaut hopmyna Octporpaackoro — [laycca?

Uro o3HauaeT HampaBiieHHE 00X0Ja MPOTHB YaCOBOM CTPEJIKH KPUBOW B MPOCTPAHCTBE
OTHOCHUTENIbHO HOpMalu K oBepxHocTu? Kak Beirmsaut popmyna Crokca?

KakoBbl ycinoBHsI HE3aBUCUMOCTHM KPHUBOJMHEHHOrO HHTErpansa 2-ro  pojaa oOT IyTH
WHTETPUPOBAHUS?

Uro Takoe MOTEeHIMAIBLHOE BEKTOPHOE T10JIe?

UTto Takoe KacaTellbHbI BEKTOP U HaTypajbHbII NapaMeTp KpuBou?

Kak onpenenstor HeHTp U paaunyc KpUBU3HbBI KPUBOM?

Uro Takoe KpyueHue 1 Kak BBITISAAT Gpopmyssl Opene?

UYro Takoe rayccoBa KpMBU3HA U CPEAHSISI KPUBU3HA IOBEPXHOCTH?

KaxoBo npennazHaueHre BTOpoi KBaapaTuyHOU (hOPMbI IIOBEPXHOCTH?

Cemectp 8(ounasi popma odyuenus), cemectp 9 (04HO-3204HasI U 3204HASE POPMBI 00yUEHHS])

1.

2.

SRS

o

13.
14.
15.

16.
17.
18.

B reOMECTprUN KaKHUX TIPYIIl AaAKCHUOM BBOJATCA MHOHATHA «OTPE30K», «TPCYrOJILHUKY,
«HaIIpaBJICHHAA HpHMaﬂ»?

B reOMCTPHUHN KAKUX I'PYyIIT aKCUOM BBOIATCA IMOHATUA <<6OJII>HIC>>, «MCHBIIC» JIA OTPC3KOB H
YIJIOB, AOKA3bIBACTCA TECOPEMA O BCJIIMYNHE BHCIIHETO YIJId TpCYFOHBHI/IKa?

. MOXXHO N1 TTOHATHE «ABHKCHUS) MMPHUHATH 3@ OCHOBHOC ITOHATUC CUCTCMbI aKCUOM FI/IJH)6epTa?

Ecmu «aa», TO BMECTO Kakoro MMOHATHS?
Kakne mousaTus B akCHOMaTHISCKOM TCOPHU HA3BIBAIOTCHA OCHOBHEIMH ?

. B yem oTnuune npennoxkeHWid, BBIPAXKAIOIIUX AKCUOMBI, OT JPYTUX MpeIoKeHUuH (Teopem)

aKCHOMaTH4YeCcKOi Teopun?
Kak cBsi3aHbI aOCOMIOTHAS T€OMETPHs, €BKINJI0BA TeoMeTpus u reomerpus JlobaueBckoro?

. Bxomut 5 B aOCOMIOTHYIO TEOMETPHIO CIENyIollee TMpeanoiokeHne: «BHemHui yromu

TPECYroJIbHUKA paBC€H CYMMC ABYX BHYTPCHHUX YIJIOB, HC CMCIKHBIX C HUM»?

. Bxogutr nmu B a6COJ'IIOTHYIO TCOMETPUIO CICAYyIoHIeC MPEAIIOIIOKCHHUEC! «Bce BHHMCaHHEBIC B

OKPY)KHOCTb YIJIBI, CTOPOHBI KOTOPBIX IPOXOIAT 4Yepe3 ABE NaHHbIE TOYKH OKPYKHOCTH, a
BEPILHHBI JIeXKAT [0 OJHY CTOPOHY OT IPSIMOM, COEAUHSIIOIIENH 3T TOUKHU, PABHBI»?

. Urto Takoe nuHEHOE NpocTpaHcTBO? [IpuMeEphI IMHENHBIX IPOCTPAHCTB.
10.
11.
12.

UYro Takoe 6a3uc, pa3MEpHOCTh U KOOPAMHATHI BEKTOpa JIMHEHHOTO MPOCTpaHCTBa?

Yro Takoe apudpmMeTnueckoe n-MepHOe JTMHEHHOE MPOCTPAHCTBO?

Uro Takoe MaTpulla repexoja MpH Mepexojie OT OJHOro Oasuca K JIpyromy 0asucy JMHEWHOTO
pocTpaHcTea’?

Yto Takoe nmoarpoCTPaHCTBO JUHEHMHOTO TpocTpaHcTBa? Kputepuil moanpocTpaHCTBa.

Yro Takoe MOANPOCTPAHCTBO PELIEHUI OJJHOPOIHOM CUCTEMBI TMHEUHBIX YPaBHEHUN?

Uro Takoe ¢pyHIaMEHTallbHAs CUCTEMa PEUIeHU OJHOPOIHOM CHUCTEMbI JIMHEWHBIX YpaBHEHUN?
Uro Takoe TuHEItHOE MHOT000Opasue?

Uro Takoe n3oMopdu3M JTUHEHHBIX IPOCTPAHCTB, U KAKOBBI €r0 CBOMCTBA?

®opmMynTupoBKH TeOpeM 00 H30MOp(hr3Me JIMHEHHBIX TPOCTPAHCTB.

UYro Takoe auHeHHbIN onepatop? [Ipumepbl TMHEHHBIX ONEpPaToOpOB.
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19.
20.
21.

Kak 3anaéres nuneitnsiit onepatop? Yto Takoe MaTpulia JUHEHHOTO oreparopa B 0azuce?
Kak cBsi3aHbl MaTpuIlbl TMHEHHOTO ONepaTopa B pa3HbIX Oa3ucax?
KaxoBbl OCHOBHBIE JEHCTBUS Ha/l TMHEUHBIMU OllepaTopaMu?

Cemectp 9(ounasi popma odyueHusi), cemectp 10 (ouHo-3204HAasK ¥ 3a04HAasA GOPMBI 00yUEeHHS)

®

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

1. Yto Takoe 0OpaTUMOCTh JMHEHHOTO orepaTopa?

2. Uro Takoe s1po THHEHHOTo orneparopa? Uto Takoe oOpa3 JIMHEHHOTO onepaTopa’?

3.

4. Yto Takoe COOCTBCHHBI BEKTOp W COOCTBEHHOE 3HAuYCHHE NUHEHHOro omeparopa? Uro Takoe

Urto Takoe paHT u 1e(EKT JIMHEHHOTOo onepaTopa?

CIIEKTp JIMHEHHOTO oreparopa?
Uro Takoe XapakTEepUCTUYECKOE YpaBHEHUE JIMHEMHOIO oreparopa, U B 4YE€M COCTOUT €ro
WHBAapUAHTHOCTb?

. KakoB kpurepuii cymiecTBOBaHHs y JMHEHHOTO oOIleparopa MaTpUIbl JUArOHAJbLHOIO BHA?

[IpuMepsl TMHENHHBIX ONIEPATOPOB C MPOCTHIM CHEKTPOM.
Uro Takoe OpTOTOHAIbHAS CUCTEMa BEKTOPOB? UTO Takoe OPTOHOPMUPOBAHHBIN Oazuc?
KakoBa cBsI3b OPTOTOHANBHOCTH C JIMHEWHOM 3aBUCUMOCTBIO U HE3aBUCUMOCTHIO?

. B uém cocrout mponecc oproronanusamuu 6azuca? Uro Takoe OpTOrOHANIBHOE JOIOJHEHHE K

MIOANIPOCTPAHCTBY?

Uro Takoe CUMMETPUYHBINA JTUHEHHBIN OlepaTop, U KaKOBbI €r0 cBONCTBA?

Uto Takoe opTOroHaJbHbIN JUHEUHBIN OMepaTop, U KaKOBbI €r0 CBOMCTBA?

Kak npuBectu MaTpuily CMHMMETPUYHOTO ONIEpaTopa K JUaroHajJbHOMY BUIY?

Kak HaliTu paccTosiHUE OT TOUKH JI0 JIMHEHHOr0 MHOT000pasus B €BKJIMI0BOM IPOCTPAHCTBE?
Kak HailT HauMEHBIINN YToJl MEX1y BEKTOPOM U JIUHEHHBIM IIOIITPOCTPAHCTBOM?

UYro Takoe JMHENHHOE MpeoOpa3oBaHUE €BKINA0BA IPOCTPAHCTBA?

Uto Takoe OpTOroHaJIbHbIE IPEOOPA30BaHMsI EBKJIMJI0OBA IPOCTPAHCTBA?

IIpumepHbIe BOIPOCHI K 3a4eTy

CrpsAMIsIEMOCTD U ITIMHA YT KPUBOM B TPEXMEPHOM IIPOCTPAHCTBE.

2. Ompenenenue, TeopeMa O CYHNIECTBOBAaHMHM MW €JUHCTBEHHOCTH W OCHOBHBIE CBOWMCTBA

KPUBOJIMHEWHOTO MHTErpaia 1-ro pona.

Omnpenenenye U BEIUMCICHUE KPUBOJIMHEHHOT0 MHTErpaia 1-ro poaa.

4. OmnpeneneHue, TeopemMa O CYLIECTBOBAaHMM U €IMHCTBEHHOCTH M OCHOBHBIE CBOMCTBa
KPUBOJIMHEHHOTO MHTErpaja 2-ro poja.

5. OmpeneneHne W  BBIYKUCICHUWE KPUBOJMHEWHOro uHTerpaia 2-ro  poxa. CBsazp cC
KpUBOJIMHEWHBIM UHTErpajioM l-ro poja.

6. KpuBonuHeiHbIll uHTErpan 2-ro poja Mo rpaHuie Iiockoi obmactu. Hampaienue obxona.

®opmyna Octporpanckoro — ['puHa.

[Tnomanp MOBEPXHOCTH B IPOCTPAHCTBE.

8. Ompenenenne, Teopema O CYIIECTBOBAaHMHM U €JUHCTBEHHOCTH W OCHOBHBIE CBOWCTBa
MIOBEPXHOCTHOT'O MHTErpaia 1-ro pona.

9. Ompenenenne u BEIYMCICHUE TIOBEPXHOCTHOTO HHTETpaja 1-ro posa.

10. Inomaas moBepxXHOCTH BpaleHus. TeaecHbIi yrod.

11. Onpenenenve, TeopemMa O CYIIECTBOBAHWM M €IMHCTBEHHOCTHM W OCHOBHBIE CBOMCTBa
MIOBEPXHOCTHOT'O MHTErpajia 2-ro poja.

12. Omnpenenienue 1 BBIYUCICHUE TOBEPXHOCTHOTO HHTETpajia 2-ro poaa. CBsi3b ¢ TOBEPXHOCTHBIM
UHTErpasioM 1-ro poxa.

13. TToBepXHOCTHBIN HWHTETpall 2-TO pojaa Mo TpaHUIe (GUTYpPHl B TPEXMEPHOM IPOCTPAHCTBE.
®opmyna Octporpanckoro — ["aycca.

14. KpuBonuHeHHbINH UHTErpan 2-ro poja 1o 3aMKHYTOM KpuBoil. Hanpasnenue o6xona. ®opmyina
Crokca.

=

w

~
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10.
11.
12.
13.

15. HezaBucuMOCTh  KPMBOJIMHEMHOIO HHTErpansa 2-ro poja OT NyTH HHTEIPUPOBAHHUS.
[ToreHmaapHOE BEKTOPHOE MOJIE.

16. KpuBas B mpocTpaHCTBe, KacaTeJIbHBI BEKTOpP M HAaTypallbHBIA mapamertp. LleHTp u pammyc
KpuBHU3HBI KpuBoH. Kpyuenue, hopmynsr Opene.

17.1'naBHbple KpHUBHU3HBI TMOBEPXHOCTH. l'ayccoBa KpuBM3HA, CpeAHssl KpuBHU3HA. Btopas
KBaJpaTuy4Has (popmMa OBEPXHOCTH.

18. I'eometpus no EBknuna. «Hauana» EBkinuaa.

19. Kpurtuka cucremsr EBkiuaa. [Isateiii moctynat EBkimmna.

20. H.W. JIoGaueBckuii M €ro TeOMETpPHUSI.

21. Cucrema akcuoMm ['muipbepra. O630p cineactBuii u3 akcuom rpymi I-11; 1-V.

22. Axcuoma Jlobauesckoro. [Tapamnenspabie npsMble o JIobaueBckoMy.

23. TpeyronbHUKH U YETHIPEXYrOJIbHUKH Ha III0CKOCTH JIobaueBcKoro.

24.B3zauMHOE pACIIONIOKEHHE [BYX NpAMbIX Ha Iuiockoctd Jlo6adeBckoro. OKpYKHOCTb,
9KBUMCTAHTA U OPULIUKIL.

25.TlonsiTHe O MaTeMaTU4ecKoi CTpykType. HempoTHBOpEeYHMBOCTH, HE3aBHCHMOCTh U IIOJIHOTA
CHCTEMBbI aKCHOM.

26. Jloka3aTenbCTBO JIOTHYECKON HETPOTUBOPEUNBOCTH reoMeTpun JlobaueBcKoro.

27. Cucrema axcuom ['mnbOepra.

28. CucreMa akcuoM Beilsist TpeXMEpHOTO eBKIIM0BA TPOCTPAHCTBA.

29. JIyu, yroi, oTpe3ok. PaBeHCTBO OTpe3KOB U yrioB. J[ia1Ha oTpeska.

30. Akcuomatka A.B. IloropenoBa mKOJLHOTO Kypca reomerpur. OO0 akKCHOMAax MIKOJILHOTO
Kypca reéOMETPHUH.

31. Onpenenenne U CBOMCTBA JIMHEHHOTO MPOCTPAHCTBA. ApU(PMETHIECKOE N-MEpHOE JTMHEHHOEe
IIPOCTPAHCTBO.

32. basuc u koopauHaTHl BeKTopa B Oasuce. [IpeoOpazoBanue koopauHaT. MaTpuiia mepexoa.

33. Onpenenenue noanpocrpancTBa. Kpurepuii noampoctpancTsa. [loanpocTpaHcTBO peleHui
OJTHOPOJTHOM CUCTEMBI JIMHEWHBIX YPABHEHUM.

34. dynnameHTanbHas CcHCTEMa pELIEHUH OJHOPOJHOM CHUCTEMbl JIMHEWHBIX YpaBHEHHI.
JluneitHOE MHOTOOOpa3ue.

35.TlonsiTe M cBoOiicTBa M30MOp(H3Ma JIMHEHHBIX MPOCTpaHCTB. TeopeMbl 00 n3oMopduszme
JIMHEWHBIX POCTPAHCTB.

36. Onpenenenue, CBOICTBA, MPUMEPHI JIMHEHHBIX omnepaTopoB. Teopema 0 3alaHUM JHMHEHHOTO
oreparopa.

37. Marpuua JiuHeiHoro oneparopa B 6azuce. CBsA3b MaTpHIl B pa3InYHbIX Oa3Hcax.

38. JlelicTBust Ha/1 TMHEHHBIMHU ONIEPATOPAMH.

IIpumepHBIe BOMPOCHI K YK3aMeHY
OOpaTtumbie TMHEWHBIE ONIEPATOPHI.
Anpo u oOpa3 TMHEHHOTO orepaTopa, paHT u 1edeKT.

. CoOcTBeHHEBIE BCKTOPBI U COOCTBEHHBIC 3HAUCHUS JTUHEHHOTO oreparopa. CHCKTp JIMHEMHOT O

oreparopa.

XapakTepuCTUUECKOe ypaBHEHHE JIMHEHHOT0 OIlepaTopa, ero MHBApHMaHTHOCTh (HE3aBUCUMOCTb
oT BBIOOpa Oazwuca).

Kpurepuii cymecTBoBaHMs y JIMHEHHOTO OIIEPATOpa MaTPUILIbI IUAarOHAIBHOIO BUJA.
JIunelHbIe OrepaTophl C MPOCTHIM CIIEKTPOM.

OpToroHanbHbIE CHCTEMBI BEKTOPOB.

OpToroHanbHblEe 1 OPTOHOPMUPOBAHHBIE OA3UCHI.

IIpornecc opToroHanuzanuu 0asuca.

OpTOronaibHOE JOMOJHEHUE K ITOAIPOCTPAHCTBY.

CHUMMeTpHUYHBIE TUHENHBIE ONIEPATOPHI.

OpToroHanbHbI€ JIMHEHHBIE OTIEPATOPHI.

IIpuBeneHne MaTpULlbl CHMMETPUYHOTO JINHEHHOTO ONIEpaTopa K AUaroHaJIbHOMY BULY.
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14. PacctosiHuE OT TOYKH JI0 JINHEHHOTO MHOT000pasus B €BKJIMI0BOM IPOCTPAHCTBE.
15. HaumeHbImHil yroa Mexay BEKTOPOM U JIMHEHHBIM ITOITPOCTPAHCTBOM.

16. TlonsiTue nMHEHHOTO NMPEOOPa3OBAHMSI €BKIIUI0BA POCTPAHCTBA.

17. OproroHanbHbIC MPEeOOpPa3OBaHUSI.

5.4. MeToanyecKkue MaTepUHaJibl, ONpeaesioniie Mpoueaypbl ONeHUBAHUS 3HAHUI, YMEHWIA,
HABBIKOB M (MJIH) ONBITA [AeATEJNbHOCTH, XAPAKTEPU3YIOIIMX JTanbl (OPMHUPOBAHUS
KOMIIeTeHIH i

HToroBasi oleHKa 3HaHWUH, YMEHHH, CIIOCOOOB JESITEIBHOCTH CTYACHTOB IO H3Yy4aeMOu
muctuminHe coctarisier 100 6amios.

MaxkcumanbHOe KOJIMYEeCTBO 0AJIJIOB, KOTOPOE MOXHO HaOpaTh 3a TEKYIUi KOHTPOIb - 70 6ayuioB
(mpu cmaue 3x3amena) / 80 GaywtoB (Ipu crade 3a4era)

MakcumanpHass cymMma 0ajlloB, KOTOpPbhIe OOydYalolIMiics MOXKET HaOpaTh NpH cjaade 3adera,
cocraisieT 20 6ayuioB, a MM cave 3adeTa ¢ OICHKOM u dk3ameHa — 30 6amios.

Jlnst caaum 3adera WM 3K3aMEHa HEOOXOJMMO BBINOJIHUTH BCE 3aJaHUsl TEKYIIEro KOHTPOJIS.
3HaYMMBIM MOMEHTOM SIBJISIETCS II0KA3aTEh HU3YyUYCHUA MaTCpUuajia J'IGKIII/II;'I 1 BBIITOJIHCHHUC 3aI[aHl/If/'I B
yKa3aHHbIC CpPOKHM. Ha 3ader WM 5K3aMEH BBIHOCHUTCS MAaTEpUa, H3JIaraeMblii B JICKIUAX U
paCCManPIBaeMBIﬁ Ha NPAKTHUYCCKUX 3aHATUAX.

[IxkaJia oneHUBAHNA 3249ETA

KoauuecTBO 0a/1710B Kputepuu oneHuBanus

16 - 20 MMEEeT MECTO IMOJHOE YCBOCHHE TEOPETUYECKOTO0 M MPAKTHYECKOTo
MaTepuaia; CTYJICHT YMEET J0Ka3aTh BCE TEOPEMBI U3 JICKIIMOHHOTO
Kypca U pelaeT Bce 3a/1ayl ¥ IPUMEPbI U3 MPUBEJICHHBIX 3a1aHUN
12-15 HMEET MECTO OCHOBHOE YCBOEHUE TEOPETUUYECKOTO U MPAKTHUYECKOIO
MaTepuana; CTYAEHT yMeeT J0Ka3aTh OCHOBHBIE TEOPEMBI U3
JIEKIIMOHHOTO Kypca W pellaeT OCHOBHBIC 3aJaddl M TIPUMEPHl U3
MIPUBEICHHBIX 3aJIaHUM
8-11 MMEeT MEeCTO 3HaHHMe Oe3 J0Ka3aTelbCTBa OCHOBHBIX TEOpeM U
dbopMysl Kypca, CTyIEHT yMeEeT peliaTh 3aJadyd W TMPUMEPHl U3
NMPUBEACHHBIX  3aJlaHuil, sBiIgomuecs  0000meHueM  3amad
IITKOJILHOTO Kypca MaTeMaTHKHU
0-7 MMEeT MECTO HEYCBOEHHE OCHOBHBIX TeopeM U (opmyn Kypca;
CTYJCHT HE YMEET peliaTh 3a7aud U MPUMEPhI U3 33JJaHHBIX 33JJaHUH,
SBIIAIOIIKECS 0000IIEHNEeM 3a/1a4 IIKOJIHHOTO Kypca MaTeMaTHKU

HTroromas mkaja BbICTABJICHHUS OLIEHKH O THCIHHUILINHE

Ouenka no 100-6a11bHOI cHCcTeMe OueHka o TpaAUIIMOHHON cHcTeMe
81 - 100 3auteHo
61 — 80 3auteHo
41 - 60 3aureHo
0-40 He 3aureno

[Ikana oueHNBaHUA 32a4€Ta C OLEHKON U DK3aMeHa

KosanuectBo 6a/1110B Kpurepun onenuBanus
25-30 MMEET MECTO IOJIHOE YCBOCHHE TEOPETHYECKOTO W TPAKTHIECKOTO
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Marepualia, CTYACHT yMEET N0Ka3aTb BCEC TCOPEMBI M3 JICKIIMOHHOTO
Kypca 1 peiracT BCC 3aJa4u U MPUMCPEI U3 IMTPUBCACHHBIX 3aJaHuH

19-24 MMEET MECTO OCHOBHOE YCBOCHHE TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepuana; CTYACHT yMeeT JO0Ka3aTh OCHOBHBIC TEOPEMBI U3
JIEKIIMOHHOTO Kypca M peIIaeT OCHOBHBIC 3a/layd U TPUMEPHI U3
MPUBEAECHHBIX 33JIaHUI

13-18 MMEeT MECTO 3HaHHWe Oe3 J0Ka3aTelbCTBAa OCHOBHBIX TEOpEeM U
dbopMynn Kypca, CTyIEHT yMeeT peliaTh 3aJadyd U MPUMEPH U3
NMPUBEACHHBIX  3aJlaHuil,  sBIAOIKAEcs  0000mEeHueM  3ajad
IITKOJILHOTO Kypca MaTeMaTHKHU

0-12 MMEET MECTO HEYCBOEHHE OCHOBHBIX TeopeM Hu GopMmysl Kypca;
CTYJCHT HE YMEET peliaTh 3a7a4d U MPUMEPhI U3 33JJaHHBIX 33aHUM,
SIBJISTIONIIMECS] 0000IIEHUEM 3a]1ad IKOJIBHOTO Kypca MaTeMaTHKU

HTorosas mxaJja oneHUBAHHUSA pe3yJabTaTOB OCBOCHUSA NUCHUIIJINHBI

HToroBasi orieHKa MO IUCIHILIMHE (OPMHUPYETCS U3 CYMMBI 0ajUIOB IO PE3yJIbTaTaM TEKYIIETO

KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalM M BBICTABIACTCA B COOTBCTCTBHUHU C HpHBeI[eHHOﬁ HHKEC

TaOIUIICH.
Ouenka no 100-0a/1bHOM cucTeMe OueHka no TpaJMIUMOHHON CcHCTeMe
81 - 100 OT1imaHO
61 — 80 Xoportio
41 - 60 VY 10BIE€TBOPUTEIIBHO
0-40 HeynoBneTBopUTEIHHO
6. YUEBHO-METOANYECKOE N PECYPCHOE OBECIIEYEHUE
JANCHUIIJINHBI
6.1. OcHoBHas JquTEpaTypa
1. Unbun, B. A. Marematuueckuii aHanu3 B 2 4. Yactp 2 : yueOHuK 11 By3oB/ B. A. UnbuH,
B. A. CagoBununii, b. X. CennoB. — 3-e u3a. — Mocksa : U3narensctBo FOpaiit, 2023. —
324 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-09085-7. — Tekcr : 21eKTpOHHBIH //
OOpazoBarenbHas mnardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511024 (nara
obpamenusi: 01.03.2023).
2. Nemunosuy, b. II. COopHMK 3a7ay M YHpaXXHEHUH MO MaTeMaTH4YEeCKOMY aHalu3y : ydeOHoe
nocodue st By3oB / b. I1. Jlemunouu. — 24-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 624 c. — ISBN 978-5-8114-9078-3. — TekcT : 31neKTpoHHBIH / JlaHb : 3JEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/184105 (mata oOparieHwus:
01.03.2023). — PexuM gocTyIma: i aBTOPHU3. MMOJIb30BATEICH.
3. Artanacsu JI.C. T'eomerpus: yde0.mocoOue s By30B B 2-x 4. 4.2 / JI.C. ArtanacsH, B.T.
bazpines. — 2-e uzn.,crepeorun. — M.: Knopyc, 2015. — 424c. — Tekct: HemoCpeACTBEHHBIH.
4. Aranacan JI.C. I'eomerpus: yueb.mocobue g By3oB B 2-x 4. 4.l / J.C. Aranacsn, B.T.
bazpines. — 2-e uzn.,crepeorun. — M.: Knopyc, 2015. — 400c. — TekcT: HenmoCpeACTBEHHBIH.
5. Aranacsu JI.C. COopnuk 3amad no reomerpuu [Tekct] : yueb.mocobue s mea.uH-TOB. 4.1 /

JL.C. Aranacsn, B.A. Artanacsn. — M.: IlpocBemenune, 1973. — 256 c. — Tekcr:
HEIOCPEICTBEHHBIM.
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6.2.
1.

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

Mocksa : ®uzmatiut, 2010. — 278 c¢. — (Kypc BbIcIIeii MaTeMaTUKH U MaTEMaTHICCKON (DU3HKH.
Beim. 4). - Pexum JOCTYyTIa: o IIOIIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=68974 (mara obpamenus: 27.10.2020). — ISBN
978-5-9221-0481-4. — TekcT : 3NEKTPOHHBIH.

. Koctpukun, A.W. Beenenue B anreopy: yueouuk s By3oB / A. U. Koctpukun. - 2-e usf.,ucmp.

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

. ®annees, /1. K. Jleknuu no anredpe: yuedbnoe nmocoodue / JI. K. dagneeB. — 7-e¢ usm., crep. —
Cankr-IlerepOypr : Jlams, 2020. — 416 c¢. — ISBN 978-5-8114-4867-8. — Tekcr :
AJICKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/126709 (mata obOpamienusi: 27.10.2020). — Pexkum goctyma: s
aBTOPH3. TOJIH30BATEIICH.

JonosHuTe/bHAS IUTEPAaTypa

Jlyary K.H., Hopun B.IL., ITucemennsiii J[.T., IlleBuenko FO.A. COopHHK 3ama4 1O BBICIICH
matemaruke. 2 kypc / K.H. Jlynry u np.; nox pen. C.H. ®enuna — 6-e uzn. — M.: Aiipuc-nipecc,
2007. — 592 c., un. — (Beiciiee o6pa3oBaHue).

. Hanko ILE., ITono A.I'., KoxeBHukoBa T.f. Beiciuiasg maremaTnka B ynpaKHEHUSIX U 3aJa4ax:

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

. TopmikoBa JI.C. OcHoBaHusi reomMeTpuu: y4eOHOE MOcoOMe ISl CTYACHTOB IENarorHYecKUx

By30B/ JI.C. TopmkoBa, M.B. Copokuna. — Ilenza: IleH3zeHckuili TOCYIapCTBEHHBII
negarorndyeckuid yausepcutet uM. B.I'. benunckoro, 2009. — 144 c.

AptamonoB B.A. u np. Coopuuk 3amgau no anredpe / ITox pen. A.M. Kocrpukuna: YueOHUK 15
By30B. — U3n. 3-e, ucrp. u gon. — M.: DUSMATIIUT, 2001. — 464 c. — ISBN 5-9221-0020-3.

Mozusx O.0°., Wukun E.B. [uddepennmansHas reomerpus. IlepBoe 3HakomcTBO. — M.:
Enuropuan YPCC, 2003. — 408 c.

Pecypcbl nHPpOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

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

MaremaTrueckoe 0r10po: Y4eOHUKH 10 MaTeMaThudeckoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

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

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

7. METOANYECKHUE YKA3AHUA 11O OCBOEHUMIO JMCIITUTIJIMHBI

8.

1. Mertoandeckue peKOMEH AU 110 MOATOTOBKE K MPAKTUYECKUM 3aHATHIM.
2. Metoaudeckre peKOMEHIallUK IO OpTraHU3aIui CAaMOCTOATEIbHONU PabOThl O TUCITUILINHAM.
3. Meromudeckue peKOMEHTAIUH TT0 HAITMCAHUIO KYPCOBOH PabOTHI.

NHOOPMALIMOHHBIE TEXHOJIOI'MN JJId OCYHIECTBJIEHUA

OBPA3OBATEJIBHOI'O MNPOLHECCA 11O AUCIUIIJIMHE

JInneH3noHHoe MporpaMMHoe odecrevyeHue:
Microsoft Windows
Microsoft Office
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Kaspersky Endpoint Security

NudopmanuonHbie CIpaBOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[TpodeccrnonanpHbie 6a3bl TaHHBIX

fgosvo.ru — ITopran PenepalibHBIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB BBICIIETO
00pa3zoBaHus

pravo.gov.ru - OdunransHbIi MHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pasoBaHue

CB00OOHO pacmpocTpaHsieMOe MNPOrpaMMHOE OOEcCleueHHe, B TOM YHUCJIE OTEYECTBEHHOI'O
MIPOU3BOJICTBA

OMC IIneep (1151 Bocripou3BeAeHUs DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITJIMHbI

MartepuanbHO-TEXHUYECKOE 00ecTieyeHe TUCIUTUINHBI BKIIOYaeT B ceOsl:

- y4eOHBIC ayAWTOPUM IJIsi MPOBEIACHUS YYEOHBIX 3aHSATHH, OCHAIICHHBIE O00OPYJOBaHUEM U
TEXHUYECKHMMH CpEACTBAMH OOy4YeHUS: yueOHOW MeOenblo, JOCKOH, JIeMOHCTPAllMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, IPOSKTOPOM;

- TOMEIICHUS [UIsl CaMOCTOATEIbHOW paboOThl, OCHAIICHHBIE KOMIIBIOTEPHONH TEXHUKON C
BO3MOYKHOCTBIO TOAKIIOUeHHEM K cetu «MHTepHeT» M obecredeHneM J0CTyma K JIIEKTPOHHOH
nH(popManOHHO-00pa30BaTEeNbHOM cpee.
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