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PABOYASA NPOrPAMMA YYEEHOWU ANCLUUMNINUHDI
B1.0.12 JluHenHasa anre6pa

1. Koa n HaumeHoBaHMe HanpaBfieHUA NOAroToBKU/cneuuanbHOCTU:
02.03.03 MaTtemaTtunyeckoe obecrneyeHme n agMMHUCTPUPOBaHME MHEOPMALIMOHHBIX CUCTEM

2. Mpodnnb nogroToBkK/cneymanmsaums:
[MpoekTupoBaHue n paspaboTka MHPOPMALIMOHHBIX CUCTEM

3. KBanudukauma BbINyCKHUKA:
b6akanaBp

4. ®opma obGy4eHus:
oYHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:
Kadpepa BblYUCIIUTENBHOM MaTeEMaTUKN U NPUKNagHbIX MHPOPMAaLMOHHbBIX TEXHOMOIMMM

6. CocTtaBMTENM NporpamMmmbi:

Mywakosa T.H., K.cb.-M.H., oueHT, goueHT kadeapsl BM n MUT
JNasapes K.I'., K.db.-M.H., goueHT, goueHT kadeapel BM n MNMAT
Measegesa O.A., K.d0.-M.H., AOUEHT, AoueHT kadeapsl BM u NMAT

7. PekomeHaoBaHa:
Hay4HO-meToanyecknum cosetom pakynoteta MMM 15.04.2022, npoTokon Ne8.

8. YuebOHbIn roa: 2022-2023 CemecTp(bl): 1,2

9. Llenn n 3apgaum y4e6HOM ANCLUUNIIUHDBI

Llenb mnsydenna gucuunnuHbl «JlnHenHasa anrebpa» — cdopmupoBaTh y obyyaromxcs
KOMIMIEKC 3HAHWIM MO OCHOBHbLIM pasdenam NUHEeNHOW anredpbl, 06pa3yoLWnX TEOPETUYECKYHD
OCHOBY Ansa dopmanumsauun npuknagHblx 3agad M BblOOpa METO4OB WX peLlleHnsd C
NCronb30BaHWEM JaHHOIMo MaTtemMaTu4ecKkoro annapara.

3agada paHHOro Kypca — MW3y4YeHMe OCHOBHbIX pas3genoB JMHEWHoW anrebpsbl;
O3HaKoMIieHue ¢ anrebpanyeckumm MeTogaMmm u TeopemamMmu Npu peLleHnn NpuknagHbiX 3agay;
O3HaKOMSEeHWEe C NpUMepaMun NpUKNagHbIX 3agad, ang opmManunsaumm KOTOpbIX UCNONb3yeTcs
MaTemMaTU4eCcKkM annapat IMHenHon anrebpbl; opmMupoBaHMe Yy OOy4aloLMXCH HaBbIKOB
dopmanusaumm MnpuknagHoM 3agdadn C  UCNofb3oBaHWMEM MateMaTMyecKoro annaparta
nMHernHon anrebpbl 1 BbiIbOpa METOA0B ANSA €€ peLLeHUs.



10. MecTo y4yebHOM AncUMNUHBLI B cTpyKType OOI:

AncumnnuHa «JluHenHasa anrebpa» BxoguT B 6rnok b1 obasatenbHOM YacTtn nporpaMmmebl
bakanaBpmata u udyyaetrca B 1 n 2 cemectpax. [aHHbI KypC HENOCPEACTBEHHO CBHA3aH C
ancumnnmHaMmm «AHanuTudeckas reoMeTpusiy, «MatemaTuyeckuin aHanmay, « A3bIK1 U CUCTEMBI
NporpaMmMmpoOBaHUSI».

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNNuHe/MoAaynko (3HaHWUA, yMeHwus,
HaBbIKK), COOTHECEHHbIE C NIaHUPYEMbIMU pe3yrbTaTaMuM OCBOEHUsi 06pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUMSAMMU) U UHAUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHLMmn
OrkK-1 CnocobeH OllK-1.1 | Pewaet TUnoBble | 3HaTb: OCHOBHbIE MeTOAbl W NOAXOAbl K
NPUMEHSATb 3a4ayvm Cc y4eToM | peLleHuto 3agadv NMHENHON anrebpebl
dyHOaMeHTanbH OCHOBHBIX
ble 3HaHus, MOHATUI 1 YMeTb: NPUMEHATb NX Ha NpPaKTuKe
nony4YeHHble B o6Lwmx
obnactu 3akoHoMepHocTe | BnageTb: HaBblkaMu pelueHusl 3agay JIMHEHOW
MaTeMaTU4eCcKnx n, anrebpbl
n (Mnu) chopMynupoBaH
€CTECTBEHHbIX HbIX B pamMKax
HayK, 1 0a30BbIX
ncnonb3oBaTh WX ONCUMNIVH
B MaTeMaTUKW,
npodeccuoHarnbH NHGOPMATUKN 1
O [OesATenbHOCTH €CTECTBEHHbIX
HayK
OlK-1.2 | MNpumeHsieT 3HaTb: OCHOBHblE MOAXOAbl K peLleHuIo 3aad
CUCTEMHbIN NNHEeHON anrebpsbl
NoaxoAa un
mMaTemartmyeckue | YMeTb: MNPUMEHSET CUCTEMHBLIN Mnoaxod MU
MeToabl Ans MaTemMaTu4eckme MeTOoAbl NMHenHon anrebpsbl
opmanmsauum npv peLleHnn NpuknagHbix 3agad.
peLueHus
NpWKNagHbIx Bnagetb: HaBblkamu nogbopa noaxogsLiero
3agay MaTemMaTU4eCcKoro MeToda [Ons  peLleHust
NOCTaBMNEHHOW 3a4a4um NuHerHon anrebpbl

12. O6beM AUCUUNIIMHBI B 3a4€THbIX eaMHMUax/yacax (s coomeemcmesuu ¢ y4e6HbIM AaHOM) —

8/288.

CDopma npome)KyTquoﬁ aTTeCTauUnN sKk3ameH.

13. TpyRoeMkocTb No Buaam y4yebHon paboTbl

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemectpam
1 cemecTp 2 cemecTp

KoHTakTHasa pabota 128 64 64
nexkumm 64 32 32
_ npakTnyeckme 64 32 32

B ToM Hmene: nabopaTtopHble 0 0 0
KypcoBas pabota 0 0 0
CamocTosiTensHasa pabota 88 44 44
lMpomexyToyHasa aTTecTaunsa (019 sk3ameHa) 72 36 36




NToro:

288 144 144

13.1. CopepxaHme QUCLUMIUHDI

n/n Peanusauuns

pasgena
HaunmeHoBaHue pasgena ONCUUNNUHBI C

CopgepxaHve pasgena guCLMnivHLbI

ONCUMNNUHBI NOMOLLIbIO
OHMNanH-Kypca,

QYMK ™

1. NNekuyun

1.1 Ponb n mecto anrebpbl Mpeomer  auvcuunnuHbl  «Anrebpa». KMctopuueckne JluHennasn
B cucrteme CBeEeHUs O pasBUTUM 3TOro pasgena maremartuku. Ponb anrebpa
MaremMarmn4eckoro n Mecto anrebpbl B cucTeMe MareMaTU4eckoro (MOAKNC)
obpasoBaHus obpasoBaHus

1.2 MHoxecTBa. MHoxecTBa. Onepauuu Hag MHOXeCTBaMMU. JInHenHas
OT1obpaxeHus. OTtobpaxeHusn. CpownctBa oTobpakeHun. OTHOLLUEHUS. anrebpa
OTHowweHus YNopsiA04YEHHbIE MHOXECTBA (MOAUNC)

1.3 pynnbl, KOMNbLUA, Nons pynnbl, KOMNbLa, Nons

14 MaTpwuubl 1 Matpuubl. Onepauun Hag maTpuuamum U UX CBOWCTBA. JInHewnHasn
onpegenutenu MHorouneHbl ot maTpuy. epecTaHOBKM M NX CBOUCTBA. anrebpa

Onpepgenutensb. MuHopbl. Anrebpanyeckme OOMNONHEHMS. (MOAUNC)
CaoiicTBa n BblYMCIIEHUNE onpegenuTenen.
Onpepgenutens BaHnpepmongoa. Teopema Jlannaca.
OnpegenuTtene cTyneHyaton Matpuubl. OnpegenuTens

npousseneHus mMaTpuu,. O6paTtHas mMaTtpuua
(onpegeneHue, HaXoOXgeHWe, CBONCTBA).

15 CuncteMbl NMMHENHbIX PeweHne matpuuHbiXx ypaBHeHwi. [MpaBuno Kpamepa. JInHewnHasn
anrebpanyeckux OnemeHTapHble npeobpasoBaHus  matpuubl.  PaHr anrebpa
ypaBHEHWUI matpuubl. CoxpaHeHne paHra npu anemMeHTapHbIX (MOAUMC)

npeobpasoBaHusx MaTtpuubl. Teopema O 6asvMCHOM
muHope. Teopema KpoHekepa — Kanennu. Metog Naycca
" LU-pasnoxeHne.  ®dyHoameHTanbHasd  cuctema
peLUeHnn CMCTEM NMNHENHBLIX OAHOPOAHbLIX YpaBHEHUN

1.6 KomnnekcHble yncna KomnnekcHble Yncna n onepauun Hag HAMK JInHenHasa

anrebpa
(MOAUNC)
1.7 MHoro4neHsl MHorouneHbl 1 onepauun Hag Humu. [enurtenu. Jlunennasn
Havbonbwun obwmn pgenvtenb OBYX MHOMOYNIEHOB. anrebpa
OTtgeneHve kpaTHbIX KopHen. Anroputm EBknuga. Cxema (MOAUNC)
[opHepa

1.8 OcHoBHaga Teopema OcHoBHass Teopema anrebpbl M cneacTBus U3 Hee. JluHennHas

anredpsbl PasnoxeHwne MHoOro4neHa Ha HenpuBoauMble anrebpa
MHOXUTeNu. BbluucneHne kopHen. Teopema Buerta. (MOAKNC)
WHTepnonaunoHHasa dopmyna JlarpaHxa. MHorouneHsl ¢
OeNncTBMTENbHLBIMN  KO3dhduumeHTamn.  PasnoxeHue
pauuoHanbHon YHKUUKM Ha CYyMMY MHOrodneHa w
npasuneHon apobu. Pa3noxeHue npasunbHon apobu Ha
CyMMY npocTenwmnx gpoben

1.9 JlnHenHble JlnHenHble npocTtpaHcTBa. JIMHEeWHas 3aBUCUMOCTb W Jlunennasn
npocTpaHCcTBa HEe3aBNCMMOCTb  BEKTOPOB. Basuc, KoopauHaThI. anrebpa

PaamepHoOCTb JNIMHENHOoro npocTpaHcTBa. (MOAKNC)

lMpeobpa3oBaHMe KOOpAMHAT BEKTOpa MpU U3MEHEHUn
6asuca. MN3omopdunam NIMHENHbIX NPOCTPaHCTB.
JInHelHble nognpocTpaHcTBa. JIMHelHble  06O0MOYKN.
MoHaTne  addbuHHOro  npoctpaHcTBa. Cymma w
nepecevYeHne IUHENHbIX MognpocTpaHcTe. [pamas
cymma. Beinyknble MHOxecTBa. [NpsiMoe gononHeHue u
OEeKapTOBO NPon3BeAeHNE KOHEYHOMEPHbIX MPOCTPAHCTB




1.10 EBknunooBbl n EBkNnOoBbLI U yHUTapHble npocTpaHcTea. [lpocTtenumve JInHenHaga
YHUTapHblEe ceoncTtBa. HepaseHcTBo Kowwu — ByHsikoBckoro. Hopma anrebpa
npocTpaHCcTBa BeEKTopa. Teopema Mudparopa. ToxngecTtso (MOANC)

naparnenorpaMmma. OpTOHOPMUPOBAHHbIN 6asuc.
OptoroHanusauns pamma — Wmugra. OpTtoroHansHoe
gononHeHne. PasnoxeHue npocTpaHcTBa B MNPSAMYLO
CyMMY nognpocTpaHcTBa M €ro  OpPTOroHanbHOro
aononHeHusa. Matpuua n onpegenutens pamma. O6bem
napannenenvnega. OpToroHanbHas nNpoekuns BekTopa
Ha noanpocTpaHcTBO. PaccTtosiHne 4o nognpocTpaHCTBa.
PaccTosiHue go MHoroobpasus

1.11 JInHelnHble JlnHelHble onepaTopbl U Npeobpas3oBaHNA B NUHENHbIX JInHenHas

npeobpasoBaHus npoctpaHcTBax. MaTtpuua nuHerWHoro — oneparopa. anrebpa
JInHenHoe BblpaxeHne koopauHat obpasa BekTopa. (MOAUNC)
N3meHeHne maTpuubl Npy nameHeHun 6asmca. Obpas u
A0PO NUHENHOoro oneparopa. PaHr u gedekt nuHemnHoro
onepaTtopa. Onepauun CrioXeHnsi, YMHOXEHMS Ha YUCIO
n  ymMHOXeHust onepatopoB. OO6paTHbIn onepaTop.
MHBapuaHTHbIe noanpocTpaHcTBa. CobcTBEHHbIE
BEKTOPbl U COOCTBEHHbIE 3HayeHus. [uaroHanbHbIvi BUA
MaTtpuubl onepatopa. [loHATME O xopaaHoBow dopme
maTtpuubl. Teopema >XopgaHa. Teopema MamunbToHa —
Kanun. ConpskeHHble 1 camMOCONpsiXKeHHbIe onepaTopbl B
€BKNMAOBbIX U YHUTAPHbIX NPOCTpaHcTBax. HopmanbHbie,
OpPTOroHarbHbIE N YHUTapHbIE onepaTopbl B €BKNNAOBbLIX
M YHUTAPHbIX MPOCTPaAHCTBAX

1.12 | JluHelHble, JInHewHble, BunuHeriHble W KBagpaTudHble OPMbl B JInHewnHasn
BunuHeriHble 1 nuHemHbIX npocTpaHcTBax. O6wwmi  Bua. Matpuua anrebpa
KBagpaTuU4dHble hopMbl dopmbl. peobpaszoBaHnMe MaTpuubl NPU  N3MEHEHUMU (MOAUNC)

6asuca. PaHr dopmbl. [lpuBedeHne kBagpaTU4HOWN
dopmbl K KaHOHMYeckomy Buay. Meton JlarpaHxa.
MeTtoa Akobu. JkBnBanNeHTHOCTb hopM. 3aKOH UHEpPLUN
KBaapaTUYHbIX dopm. 3HakoonpeaeneHHoCTb
KBagpaTudHbIX opm. Kputepum nonoxutensHon wu
oTpuuaTensHoON ornpegeneHHocTH KBagpaTUYHOM
opMbl. OpHoBpemMeHHoe npvseneHve ABYyX
KBagpaTuUdHbiX  OPM K  KaHOHMYECKOMY  BUAY.
lMpuBepeHne ksagpaTU4HON POPMbI K KaHOHWYECKOMY
BUAY OPTOroHanbHbIM Npeobpa3oBaHNeM B €BKIIMOOBOM
NpOCTpaHCTBE

1.13 'MnepnoBepxHOCTU 'MnepnoBepxHOCTM BTOPOro nopsaka Jlunennasn

BTOPOro nopsiaka anrebpa
(MOANC)
1.14 | Anrebpsbl Anrebpsbl. MNoganrebpbl. Vaeansl. Mpumepsbl. CBoWcTBa. JInHenHas
Mopdmambl anredp. KoHeyHoMepHble amnrebpbl K ux anrebpa
npegcraBneHus (MOANC)

2. NpakTnyeckue 3aHATUA

2.1 MHoxecTBa. MHoxecTBa. Onepauuu Hag MHOXeCTBaMM. Jlunennasn
OToGpaxeHus. OtoGpaxeHusa. CsownctBa oToOpaxeHun. OTHoOLEHMUS. anrebpa
OTHoweHus YnopagoveHHble MHOXeCTBa (MOAUNC)

2.2 "pynnel, kONbLUa, Nnons "pynnel, konbLa, nons Jlnnennasn

anrebpa
(MOAUNC)

2.3 MaTpuubl 1 MaTtpuubl. Onepauun Hag maTpuuamum U UX CBOWCTBA. JlnHenHasa

onpegenutenu MHorouneHsl ot maTpuy. [lepecTaHOBKM M NX CBOUCTBA. anrebpa
Onpepgenutens. MuHopbl. Anrebpanyeckme OOMNOMNHEHMS. (MOAKNC)

CsoricTBa 7 BblYUCNEHME onpegenuTenen.
Onpepenutens Banpgepmonga. Teopema Jlannaca.
OnpegenuTene cTyneH4yaton Matpuubl. OnpegenuTens
npousseaeHus mMaTpuu,. ObpaTtHas mMaTtpuua
(onpegeneHue, HaxoXxaeHWe, CBONCTBA).




2.4

Cuctembl NMUHENHbIX
anrebpaunyeckumx
ypaBHEHUN

PeweHne matpuyHbix ypaBHeHun. [Npasuno Kpamepa.
OnemMeHTapHble  npeobpas3oBaHuMs  MaTpuubl.  PaHr
matpuubl. CoxpaHeHWe paHra npu 3fneMeHTapHbIX
npeobpasoBaHMax Matpuubl. Teopema o ©HasncHom
MuHope. Teopema KpoHekepa — Kanennu. Metog Naycca
n  LU-pasnoxeHve. ®yHaameHTanbHas  cuctema
peLUEHUN CUCTEM NNHENHBIX O4HOPOAHbIX YPaBHEHMWN

JlnHenHasa
anrebpa
(MOAKNC)

2.5

KomnrnekcHble yucna

KomnnekcHble uncna n onepauun Hag HUMK

JInnenHasa
anrebpa
(MOAUNC)

2.6

MHoro4neHsbl

MHorouneHsl ©n onepaumm Hag Humu. [Oenutenwu.
Hanbonblwimnin obwmii  genutenb [OBYX MHOIOYSIEHOB.
OTtpeneHne KpaTHbIxX KopHel. AnroputMm EBknnaga. Cxema
[opHepa

JInHenHas
anrebpa
(MOANC)

2.7

OcHoBHasi Teopema
anrebpsbl

OcHoBHass Teopema anrebpbl M cneacTBus U3 Hee.
PasnoxeHne MHOro4neHa Ha HenpuBOAMMbIE
MHOXUTENW. BbluncneHne kopHen. Teopema Bueta.
WHTepnonaunoHHas dopmyna JlarpaHxa. MHorouneHs! ¢
OencTBuUTENbHBIMU KO3 duuneHTamu.  PasnoxeHue
pauMoHanbHOW YHKUMM Ha CYMMY MHOrodfnieHa u
npasuneHon apobu. PasnoxeHue npasunbHon apobu Ha
CYMMY NPOCTENLLNX APOBEN.

JlnHenHasa
anrebpa
(MOAKNC)

2.8

JInHelHble
npocTpaHCcTBa

JlnHenHble npocTpaHcTBa. JIMHEMHass 3aBUCUMOCTb U
HE3aBMCMMOCTb  BEKTOPOB. basuc, KoopAvHaThbI.
PasmepHocTb NVHENHOro NpoCTpaHCTBa.
lMpeobpa3oBaHne KoopauHAT BEKTOpa MpU M3MEHEHUU
6asuca. MN3omopcmam JNIMHENHbIX NPOCTPaHCTB.
JInHelHble nognpocTpaHcTBa. JIMHelHble  00O0MoYKN.
MoHaTne  adduHHOro npocTpaHcTBa. Cymma #
nepecevYeHne nUHENHbIX nognpocTpaHcTe. [pamas
cymma. Beinyknble mHOXecTBa. [psAmMoe gononHeHue u
OEKapTOBO Npou3BeaeHNe KOHEYHOMEPHbIX MPOCTPaHCTB

JlnHenHasa
anrebpa
(MOANC)

2.9

EBknnooBbl 1
YHUTapHbIe
npocTpaHCcTBa

EBknuaosbl 1 yHuTapHble npoctpaHcTsa. [lpocTtenwme
ceonctBa. HepaseHctBo Kowwu — ByHsikosckoro. Hopma
BEKTOpa. Teopema Mudparopa. ToxpgecTso
napannenorpaMmma. OpTOHOPMMPOBAHHbIN 6asuc.
OptoroHanusauusa Npamma — LmuaTta. OpToroHanbHoe
pononHeHne. PasnoxeHne npocTpaHCcTBa B MPSAMYHO
CYMMY noAnpocTpaHCTBa WU €ro  OpPTOroHanbHOro
pononHexusa. MaTpuua wu  onpegenutens [pamma.
O6bem napannenenvnega. OpToroHanbHas nNpoekuns
BeKTopa Ha nognpocTpaHcTBo. PacctosHve  go
nognpocTpaHcTea. PaccTtosHne Ao mHoroobpasus

JlnHenHasa
anrebpa
(MOAUNC)

2.10

JInHenHble
npeobpasoBaHns

JInHenHble onepaTtopbl M Npeobpa3oBaHNst B NIMHEWHbIX
npocTpaHcTeax. MaTtpuua rnuMHenHoro  oneparopa.
JlnHeHoe BbIpaXxeHUe koopauHaT obpasa BekTopa.
N3meHeHne matpuubl npu nameHeHumn 6asuca. O6pas u
AAPO NMHENHoro oneparopa. PaHr n gedekT nMHenHoro
onepaTopa. Onepauun CroXeHus, YMHOXEHUS Ha YnCno
N yMHOXeHust onepatopoB. OO6paTHbIn onepaTop.
MHBapuaHTHbIe noanpocTpaHcTBa. CobcTBEHHbIE
BEKTOPbl U COOCTBEHHbIE 3HAYeHusl. [uaroHanbHbIi BUA
MaTpuubl onepatopa. [loHATME O xopaaHoBow dopme
maTtpuubl. Teopema XXoppaHa. Teopema NamunbToHa —
Kanun. ConpsikeHHble 1 camMOoCOoNpsiXKeHHbIe onepaTopbl B
€BKIMMOO0BbIX U YHUTaPHbIX NPOCTpaHcTBax. HopmanbHble,
OpPTOroHarnbHbIe U YyHUTapHbIE onepaTopbl B €BKNNAOBbIX
W YHUTaPHbIX NPOCTPaHCTBaX

JlnHenHas
anrebpa
(MOANC)

2.11

JInHenHble,
OVNUHenHble n
KBagpaTudHble opmbl

JInHenHble, OunuHerHble M KBagpaTudHble (OPMbl B
nVHenHbIX npocTpaHcTBax. O6wwi  Bua. Martpuua
dopmbl. peobpas3oBaHme MaTpuubl NPU  U3MEHEHUMU
G6asuca. PaHr dopmbl. [puBedeHne KkBagpaTUYHOWN
dopmMbl K KaHOHMYeckomy Buay. Meton Jlarpanxa.
MeTtoa Akobu. JkBnBaneHTHOCTb dopM. 3aKOH UHepLUn

JlnHenHas
anrebpa
(MOAUMC)




KBagpaTUYHbIX dopm. 3HakoonpeaeneHHoCTb
KBagpaTuUdHbIX opm. KpuTepum nonoxuTenbHONn W
oTpuuaTensbHom onpegeneHHocTH KBagpaTUdHOWn
dopmbI. OpaHoBpemMeHHoe npueseneHue OBYyX
KBagpaTuUdHblX  OPM K  KaHOHMYECKOMY  BUAY.
MpuBeneHne kBagpaTU4HOM POPMbI K KaHOHUYECKOMY
BMAY OpTOroHanbHbIM Npeobpa3oBaHNEM B €BKNNOOBOM

NpoCTpaHCTBE
2.12 'MnepnoBepxHOCTH 'MnepnoBepxHOCTM BTOPOro nopsaka JInHenHas
BTOPOro nopsiaka anrebpa
(MOAUNC)
2.13 | Anrebpsbl Anrebpsbl. MNoganrebpbl. Vaeansl. MNpumepbl. CBoNcTBA. JInHenHas
Mopdmambl anredp. KoHeyHomepHble anrebpbl u ux anrebpa
npeacTaBneHus (MOAKNC)
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Bugpl 3aHATUIN (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl oYYy ———
n/n (pasgena) gucumnnuHel | Jlekumu Mpaktuueckme | JlabopatopHble pa6ota Bcero
Ponb 1 mecto anrebpel B
1 | cucteme MaTemaTmyecko- 1 0 0 0 1
ro obpasoBaHus
MHoxecTBa.
2 | OTobpaxeHus. 1 1 0 2 4
OTHowweHus
3 | KomnnekcHble yucna 4 3 0 4 11
4 | MHoro4neHs.l 4 4 0 6 14
5 OcHoBHaga Teopema > > 0 4 8
anrebpsbl
6 | pynnel, KonbLUa, nons 2 2 0 4 8
7 | Matpuubi v 6 6 0 8 24
onpegenuTenu
CuncteMbl NMMHENHBIX
8 | anrebpaunyecknx 6 8 0 8 26
ypaBHEHNI
9 | JIuHenHble npocTpaHcTBa 6 6 0 8 22
EBKNUOOBbLI M yHUTapHbIE
10 NPOCTpaHCTBa 10 10 0 12 26
JInHenHble
11 npeobpasoBaHns 12 12 0 14 42
12 JInHewHble, OMNUHENHbIE 8 8 0 14 o4
1 KBagpaTu4iHble opMbl
13 'MnepnoBepxHOCTH 1 1 0 2 3
BTOPOro nopsaka
14 | AnreGpsbl 1 1 0 2 3
UTtoro: 64 64 0 88 216

14. MeToau4veckue yKkasaH1MA Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu 0byHarouUMCS Mo 0C80EHUK QUCUUMIUHBI: yKa3aHue Haubosiee CrioxHbIx pa3denos, paboma ¢
KOHCriekmamu fieKkyudl, npe3eHmauyuoHHbIM MamepuasioMm, pekomeHAayuu o 8bINofIHEHUIO Kypcoeol pabomei, no
opaaHu3ayuu camocmosimersibHol pabomai o ducyurnuHe u 0p.)

MeToamnyeckme ykazaHusa Ang obyyaroLmxcs N0 OCBOEHUIO ANCUMNIINHDI

AyOuTopHble 1 BHeayaUTOPHbIe (camocTosTerbHble) hopMbl y4ebHOn paboTbl CTyaeHTa
UMelT CBOeW Uuenblo npuobpeTteHme MM LUEenoCTHOM CUCTeMbl 3HaHWM MO  AucuunivHe
«JlnHenHas anrebpa». KMcnonb3yss NeKUMOHHbIN MaTtepuan, Yy4YebHWKM, [OOMOMHUTENbHYIO
nuteparypy, NposiBNAsS TBOPYECKMM Moaxon, CTYAEHT roTOBUTCH K MPaKTUYECKUM 3aHATUAM,
paccmaTpmBasi UX Kak [OMoriHeHwe, yrnybneHue, cuctemaTmsaumilo CBOUX TeopeTUYecKuX




3HaHun. CTydeHT pgormkeH npuitv B BY3 € noHumaHuem TOro, 4to CaMOCTOSTESIbHOE
oBnageHue 3HaHUAMK ABNSETCH HEOTbEMIEMOWN YacTblo 0bpasoBaTenbHOro npouecca.

N3yyeHne kaxgon Tembl crnefyeT HavvMHaTb C NepeydHs udydaembix BonpocoB. OHu
OPUEHTUPYIOT CTyAEeHTa, NoKasblBalT, YTO OH JOIIKEH 3HaTb NO AaHHOW TemaTuke. Bonpochl
TeMbl kak Obl HakNaablBalTCS Ha COOTBETCTBYIOLWYK rnaBy W3bpaHHOro yyebHMKa unu
y4yebHoro nocobusi. B ntore gOrmkHO BbITb ACHLIM, Kakue pasgenbl nporpaMmmbl y4ebHOro Kypca
1 C Kakow rnybuHON packpbiTbl B JaHHOM y4eBHOM MaTepuane.

OcBoeHVe aMcunnnuHbl NpeanonaraeT cnegyowmne HanpasneHns paboThbl:

- U3yYeHue NOHATUNHOro annapata ANCUUNIANHbI;

- U3y4eHne TeM CaMoCTOATESIbHOM MOArOTOBKM MO Yy4eBOHO-TEMaTUYECKOMY NIIaHy;

- paboTy Hag OCHOBHOW 1 AOMNONHUTENBHOW NUTEPaTYPOW;

- N3y4YeHne BOMNPOCOB A1 CAMOKOHTPOSSI (CaMOnNpoBEPKN);

- CaMOMOAroToBKa K NPaKTUYECKUM U APYrUM BUAAM 3aHATUN;

- camocTosiTernbHasa paboTta cTygeHTa Npu NOAroTOBKE K 3K3aMeHy;

- camocTtosiTenbHaga paboTta ctygeHTa B GubnuoTteke;

- U3y4eHne canToB No Temam ANCUUNIUHBI B ceTh NHTepHeT.

lMpopaboTka NEKUMOHHOIO Kypca S$BMASETCA OAHOM U3 BaXHbIX aKTUBHbIX (QOPM
camocToATenbHOM paboTbl. Jlekunsa npenogaBaTens He ABNSETCA 03BYYEHHbIM y4ebHUKOM, a
npegcrasnseT nnog ero nHanemayarnbHoro teopvectsa. OH YnTaeT CBOW aBTOPCKUM KypC CO
CBOEWN JIOMMKOW, CO CBOMMW TEOpPEeTUYECKUMM WU MEeTOAMYECKMMM noaxodamu. ITO penaet
NEKUMOHHBIN KypC KOHKPETHOro npenogaBaTtens WHAMBUAYaNbHO-FIMYHOCTHLIM COBbITUEM,
KOTOpbIM BpsSiA U CTYyAEHTy CTouT npeHebperatb. Kpome TOro, B CBOMX IeKuuMAX
npenogasaterib CTPEMUTCS NpeofornieTb MHOrme HeaocTaTku, npucylime onybnmnkoBaHHbIM
y4yebHunkam, y4ebHbIM NocobusaM, NEKLUNOHHBLIM KypcaMm.

B cospgaHumn cBoero aBTOPCKOro JIEKUMOHHOrO Kypca npenogasaTeflb PyKOBOLCTBYETCH
ABYMS OOKymeHTamu — PefeparnbHbiM roCy4apCTBEHHbIM Obpas3oBaTenbHbIM CTaHOAPTOM U
yyebHon nporpammon. CoBepLUEeHHO HEQOCTATOYHO TOSbKO crywaTth nekunn. CTyaeHTy BaXXHO
MOHSATb, YTO NeKuns ecTb cBoeobpasHas TBopyeckas hopma camocToaTernbHon paboTbl. Hago
NblTaTbCA CTaTb aKTUBHbIM COYYaCTHUMKOM NeKuMn: oymaTtb, CpaBHMBATb U3BECTHOE C BHOBb
nony4yaemMbIMU 3HAHUSMW, BOUTU B NOTUKY U3MOXEHUA MaTepuana fekTopoM, no BO3MOXHOCTM
BCTyNnaTb C HAM B MbICIIEHHYIO nonemMuky. Bo Bpemsa nekumMm MOXHO 3adaTtb FeKTopy BOMpOoC.
Bonpockl MOXHO 3agaTb 1 BO BpeMs nepepbiBa (MMCbMEHHO UMK YCTHO), a Takke nocne nexkunm
UnM nepen Hadanom oudepenHown. Jlektop HamgeT opMbl M CNOCOObI pearMpoBaHUst Ha
BOMPOCHI CTYOEHTOB.

Mpouecc ocBoeHMs1 y4eOHOM OUCUMMIUHBI B TEYEHNE 3aKpennéHHOro y4eGHbIM NnaHoMm
nepuoga noaBepraeTcsi TEKyLWEeMy KOHTPOSO, KOTOPbIA OCYLLECTBNSIETCA B CreayrLmx
dopmax: cmkcauma NocelleHnss 3aHATUA, NPOBOAMMbBIX Kak B OYHOM, Tak U AUCTaHLMOHHOM
dopmaTe; npoBepka BLINOMHEHUS MPAKTUYECKUX 3adaHui; BbINOSHEHWE W NpoBepka
KOHTPOMbHbIX paborT.

MeTofonornyeckme pekoMeHaaumM Mo opraHvsaumyM  CamoCTOATENbHOW  paGoThl
CTyOEeHTOB

MeTogonornyeckne pekomMeHgauuyu npusBaHbl MOMOYb CTyAeHTaMm oOpraHvM3oBaTb
camMocTosiTENbHYO paboTy Mpu M3ydYeHUW Kypca: C mMaTepuanamu fekumin U CeMUHAPCKUX
3aHATUA, NUTepaTypbl No obWMM KU cneumanbHbiM Bonpocam. CamocTosiTenbHasi paboTa
CTyOeHTa [AOMmKHa onupaTbCs Ha COPMUPOBAHHbIE HaBbIKM U YMEHWsi, NPUOBPETEHHbIE BO
Bpemsi 00OyyeHWss B cpegHel wkone. B BY3e cTyoeHT [OoOMmKeH MOBbLICUTL YPOBEHb
camocTosiTenbHOCTU. CoCTaBnsiloLEN KOMMOHEHTOW ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTasi ¢ nuTepaTtypoi no Teme 3aHATUWA, HY)XKHO OenaTb BbIMWCKU TEKCTa, coAepallero
XapaKTePUCTUKY MM KOMMEHTapuuM Yyxe 3HakoMoro Bam wnctoyHuka. YmeHue paboTtatb C
nuTepaTypor 03HayaeT Hay4yUTbCs OCMbICIIEHHO MONb30BaTbCA WCTOYHMKaMW. [pexae 4yem




NPUCTYNUTb K OCBOEHWUIO HAay4YHOW NMTEpaTypbl, PEKOMEHOYETCH YTEHNE YYEOHMKOB U Y4eOHbIX
nocobun.

Ana ynydweHna obpaboTkm nHdopmaumm o4eHb BaXXHO yCTaHaBnMBaTb OCMbICIIEHHbIE
CBS3M, CTPYKTYpMpOBaTb HOBble CBeAeHUs. N3yyeHne Hay4yHou, y4ebHOM 1 MHOW nutepaTypbl
TpebyeT BeaeHus paboumx 3anucen. Popma 3anucert MoxeT ObiTb BeCbMa pa3HOOOpa3HOMN:
NPOCTON NN pa3BepPHYTbIN NSiaH, Te3UCHI, UUTaTbl, KOHCMEKT.

MeToanyeckme pekoMeHaaumm No NoAroToBKE K 9Kk3aMeHy
Mpn noaroToBke K 3K3aMeHy criedyeT B MOSNIHOW Mepe MCNosb3oBaTb NEKUWOHHbIN
maTepuan u akagemMu4ecknii Kypc y4ebHuka, pekoMeH0BaHHOrO npenogaBaTenem.

MpomexyToyHast aTTecTtauus NPOBOAMTCS B OYHOM MM OUCTaHUMOHHOM dhopmaTe B
dopmMe 9Kk3ameHa Mo OuneTam, Kaxabli M3 KOTOPbIX COOEPXKWUT BOMPOCHI, OLEHMBatoLMe
YypOBeHb CHOPMMPOBAHHOCTM BCEX 3asIBMEHHbLIX AMCLMMNIMHAPHBLIX KOMneTeHuuin. UTorosas
oLieHka Mo AuCuMNNnHe onpenensieTcs Ha OCHOBE OLEHOK, MONyYeHHbIX B XO4e TeKyLlero
KOHTPOIS, a Takke pe3ynbTaToB OTBETA Ha BONPOCHI 3k3aMeHaLMOHHOro buneTa.

MeToanyeckne pekomeHgaLum no paborte B AUCTAHLMOHHOM dbopmaTte

B HacTosilee Bpemsi akTyasribHbIM CTAHOBWUTCS  UCMOJSIb30BaHUE  3SIEKTPOHHOM
MHdOpMaUMOHHO-06pa3oBaTenbHON cpefbl BopoHEXCKOro rocygapCTBEHHOrO YHUBEPCUTETA,
peanu3oBaHHOW B BuUpTyanbHOW obyyatowen cpege Moodle. Haubonee ontumanbHbIM
aBnseTca obyyeHne B popmate BMAEOKOH(EPEHUMM C Npe3eHTauunen, ana vyero Heobxoomm
3apaHee MNOAroTOBMEHHbIN NpenogaBaTenem matepman (xota ©Obl 4aCcTU4HO), C
AOMNOSTHUTENbHBIM  UCMoNb3oBaHneM web-kamepbl ans Gonee pgeTtanbHOro O6BACHEHMS
CNOXHbIX MOMeHTOB. OAWH M3 HEMHOrMX MOSIOKUTESTbHBIX MOMEHTOB Takoro obyvyeHna —
NPOCMOTP 3aHATUIN B 3arunCHU.

Mpn ncnonb3oBaHUN OUCTAHLMOHHBIX 00pa3oBaTENbHbBIX TEXHOMOMMIA U 3NEKTPOHHOIO
o0y4yeHns CTyOeHT OOSPKEeH BbIMOMHATL BCE yKasaHus npenogasaTenien no pabote Ha LMS-
nnatgopme, CBOEBPEMEHHO MOAKMNIOYATLCA K online-3aHATuAM, cobntogate pekoMmeHgaumm no
OpraHu3aumnm caMocTosATESNTbHOM paboThl.

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpPaTypbl, PECYPCOB WHTEpPHET,

HeobOXoaUMBIX AN OCBOEHUSI ANCUMUNIIUHBI (Crucok numepamypbl 0GhOPMIASIEMCS 8 COOM8emcmeauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obwiasi ckeosHasi Hymepauyus 05151 ecex U008 UCMOYHUKOS)

a) ocHOBHas nuTepartypa:

Ne n/n McToYHMK
Havun B. A. JluHeliHas aneebpa u aHaaumuveckas zeomempusi / B. A. HavuH, I. []. Kum. — Mocksa :
1 Ilpocnexm : U30-80 Mock. yH-ma, 2015. — 393 c.

Pescum docmyna: http://biblioclub.ru/index.php?page=book&id=251656

Kypouw, A. I. Kypc sbicuiell anzebpbl : yuebHuk 0414 8y3oe / A. I. Kypouw. — 22-e u3d., cmep. — CaHkm-
2 Ilemep6ype : /lanw, 2021. — 432 c.

Pexcum docmyna: https://e.lanbook.com/book/152647

Kypow A. I. Jlekyuu no obweli anzebpe Kypc svicwell anzebpul : yue6Huk / A. I. Kypow. - CaHkm-
Ilemep6ype : Jlanb, 2018. - 556 c. - Pexxcum docmyna: https://e.lanbook.com/book/104951
Ilpockypsikos, U. B. C6opHuk 3ada4 no JuHeliHOU asizebpe : yvye6Hoe nocobue 045 8y3o8 / H. B.
4 IIpockypsikos. — 15-e uzd., cmep. — Cankm-Ilemep6ype : Jlauy, 2021. — 476 c.

Pesicum docmyna: https://e.lanbook.com/book/152434

0) gononHuTenbHasa nuTeparypa:
Ne
n/n

MNCTOYHMK

Bekaemuuwies /]. B. Kypc aHaiumuveckotl 2eoMempuu U JAUHelHOU as12e6pbl : y4eOHUK 011 cmydeHmos
8y308 / /I. B. bekaemuwes. — Mocksa : @usmamaum, 2007. - 307 c.

6 Havun B. A. /lunelinas anzebpa / B. A. Uavun, 3. I. [lo3Hsak. - Mocksa : @usmamaum, 2005. - 278 c.
Kocmpukun A. H. BsedeHue & asnzebpy. Yacmb 1. OcHo8bl anzebpbl : y4eOHUK 0451 cmydeHmos
yHugepcumemos / A. . KocmpukuH. - Mocksa : Qusmamaum,2009. - 271 c.

5

7



http://biblioclub.ru/index.php?page=book&id=251656
https://e.lanbook.com/book/152647
https://e.lanbook.com/book/104951

Kocmpukun A. H. BsedeHue 8 aseebpy. Yacmv 2. JluHeliHas aszebpa : y4e6HUK 01 CmydeHmMo8
yHusepcumemos / A. . Kocmpukun. - Mockea : Qusmamaum, 2009. - 367 c.

IIpockypsikos H. B. C6opHuk 3aday no auHeliHol anzebpe : yue6Hoe nocobue 0451 cmydeHmos Pusuko-
9 Mmamemamuyeckux cheyuaasHocmet gy3oe / U. B. I[Ipockypsikos. — Mocksa : Jlabopamopust 6a308bix
3HaHutl, 2003. - 382 c.

Mbuiwkuc A./l. Jlekyuu no evicweli mamemamuke : yye6Hoe nocobue da51 cmyd. emysos / A./l. Mvlwkuc
.— H30. 4-e, cmepeomun. — Mockea : Hayka, 1973 .— 640 c.

10

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl MHTEPHET):

Ne n/n Pecypc

15 www.lib.vsu.ru - 3oHasibHas HayyHas 6ubauomeka BI'Y

®adoees /. K. /lekyuu no anzebpe : yue6Hoe nocobue / /]. K. @addees. - Cankm-Ilemepbypz : /laHw,
2019. - 416 c. - Pexxcum docmyna: https://e.lanbook.com/book/115199

®adoees, /. K. 3ada4u no gvicwell anzebpe : yuebHuk / /l. K. ®addees, H. C. Comunckuii. — 17-e
17 usd.,cmep. — Cankm-Ilemep6ype : /lanv, 2021. — 288 c.

Pedsicum docmyna: https://e.lanbook.com/book/167703

3adauu no auHeliHoll anzebpe : yuebHo-memoduyeckoe nocobue. Yacms 1. Mampuysl. Onpedeaumeantu.
18 Cucmembl auHeliHblx ypasHeHull / E. M. Apucmosa, K. I1. /lazapes. - BopoHedc : H30ameabckuti dom
BI'Y, 2018. - Pesxcum docmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m18-256.pdf
BoHdapenko I0. B. J/luHeliHas aszebpa: anzebpa mampuy u cucmembsvl AUHEUHbIX yPA8HeHULl : y4ebHoe
nocoéue /

I0. B. bondapenko, K. B. YyduHoea. — Boponedc : H3dameawckuil dom BI'Y, 2018. — Pesxcum docmyna:
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-160.pdf

Mampuyst. Onpedeaumenu. Cucmembl AUHEUHbIX YpasHeHUl @ yye6Ho-Memoduveckoe nocobue 045
20 eysoe / K. II. Jlazapes. - Bopomexc : HII BIY, 2012. - 74 c. - Pexum docmyna:
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-20.pdf

Pykosodcmeo k peweHuto 3ada4 no anzebpe: yyebHoe nocobue 0saa 8y3os / T.H. I'nywakxosa, U.B.
21 Kpviko .— 3IsnekmpoH. mekcmosvle daH. — Bopowueoc : HIIL] BI'Y, 2010 . Pexcum docmyna
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-142.pdf.

Pykosodcmeo k peweHuro 3ada4 no anzebpe: yue6Hoe nocobue das eysoe / T.H. [nywakosa, HU.b.
22 Kpviiko .— IaekmpoH. mekcmosvie daH. — Bopowesxc : HIIL BI'Y, 2010 . Pexcum docmyna:
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-143.pdf.

dyHkyuu om mampuy [IaekmpoHHbll pecypc] : yuebHoe nocobue 045 8y306 : / T.H. Inywakosea , K.II
23 Jlazapes .— 3s1ekmpoH. mekcmogble daH. — Boponexc : HU3damenwvckuii dom BI'Y, 2015 Pexcum
docmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m15-234.pdf.

Eskaudosul u yHumapHsle npocmpaHcmaa [I3aekmpoHHblil pecypc] : yuebHo-memoduueckoe nocobue
das eysoe / T.H. [nywakosa, K.II. Jlasapes, I0.B. boHdapeHko ; BopoHesc. 2oc. yH-m .— 31eKmpoH.

16

19

24 mekcmosvle daH. — BopoHex : H3zdamesavckuii dom BIY, 2015 Pexcum docmyna:
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-251.pdf.
BusuHeliHas u kgadpamuyHasi opMbul [IaekmpoHHbIl pecypc] : yue6Ho-Mmemoduieckoe hocobue 0/

o5 sysoe / T.H. I'nywaxkosa, K.II. J/lazapes ; BopoHedc. 2oc. yH-m .— In1eKmpoH. mekcmosvle 0aH. —
Boponeoic : H3damenwckuil dom BIY, 2016 Pedxcum docmyna:
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-13.pdf.

26 Jlunetinas asaeebpa (MOAHC)/ K. Il Jlazapes. -- Ob6pazoeamesbHbili hopmasa «3/1eKmpOHHbIU

yHugepcumem BI'Y». —— Pexcum docmyna: https://edu.moodle.ru.

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANsl CaMOCTOATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMONTHeHUIO
rnpakmu4yeckux (KOHMpPOoIbHbIX), Kypcoabix pabom u dp.)

CamocToaTenbHaa pabota obyyatowerocsa [OMMKHA  BKYaTb  NOAFOTOBKY K
NPaKTUYECKUM 3aHATUAM, BLINOMHEHWE AOMALLUHMX 3adaHun. [Ona 3Toro pekomMeHayeTcs
OCBOUTb TEOpeTUYecKUn MmaTtepuan COOTBETCTBYHOLMX TEM MO KOHCMNEKTam Nekumn u
npes3eHTauMoOHHOMY Martepuany, pasmeweHHomy Ha 3OO0 pecypcax, nutepaTtypy wu3
NnpeacTaBfeHHOro HMXKe NepeyHs, maTepuarnbl C TeMaTUYECKNX pecypcoB ceTn MHTepHer.

Ne n/n M CTOYHMK
3adayu no auHeliHol anzebpe : yuebHo-Mmemoouyeckoe nocobue. Yacme 1. Mampuysi. Onpedeaumesnu.
1 Cucmemsi nuHeliHbix ypasHeHul / E. M. Apucmoea, K. M. /lazapes. — BopoHexc : Usdamesnbckuli dom BlY,
2018. — Pexcum 0ocmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m18-256.pdf



https://e.lanbook.com/book/115199
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-256.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-160.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-20.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-142.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-143.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-234.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-251.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-13.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-256.pdf

Memoduyeckue yKasaHus 0114 peweHus 3a0a4 o kypcy "Aneebpa" (/luHeliHbie npocmpaHcmea): Ans
2 cmydeHmos 1-20 Kypca OHesH. u eeyepH. omoeneHuli / Cocm. (0.B.boHOapeHko, T.H.Maywakosa,
E.C.Tuxomuposa .— BopoHex, 2000 .— 32 c.

Anzebpa u eeomempus (peweHue cucmem AuHeliHbIx ypasHeHul, sblyucaeHue onpedeaumenel): Me-

3 mod. yka3zaHuA 015 peweHusA 3a0ay rno Kypcy "Anzebpa u ceomempus’ 0asa cmydeHmos 1 Kypca OHesH. u
seyepH. omo-Huli pak. MMM / Cocm.: T.H.[nywakoea,tO.B.6oHdapeHKo .— BopoHex, 2000 .— 32c.
Anzebpa u ceomempusn: Memod. yka3aHua 044 peweHus 3a0a4 no Kypcy "Aneebpa u 2eomempusn” 0na
4 cmyodeHmos 1 Kypca OHegH. u seyepH.omo-Huli ¢pak. MMM / Cocm. HO.B.boHAapeHKo, T.H.Mnywakosa,
E.C.Tuxomupoea .— BopoHexc, 2001 .— Y. 3: /luHeliHbie npocmpaHcmea. - 36 C.

®yHKUuu om mampuy : yyebHoe nocobue 015 8y308 :@ [0 cmyOeHmMoe OHes8. omO-HUSA, U3yu.
ducyunauHel "Aneebpa", "/luHeliHaa aneebpa"; 0na HanpaenaeHul: 01.03.02 - [puknad. mamemamuka u
6 uHpopmamuka, 01.03.03 - MexaHuka u mam. modenauposarue, 01.05.01 - ®yHoameHM. mamemamuka u
mexaHuka] / BopoHexc. 2oc. yH-m ; cocm. T.H. [nywakosa , K.l. /lazapee .— BopoHexc : M30amesnbckuli
dom Blry, 2015 .— 23 c.

EgKnudossl u yHUMaApHele npocmpaHcmaa : y4ebHo-memoouyeckoe rnocobue 01 8y308 : [01a cmyo. 1 K.
OHes. omO-HUSA (haK. MNPUKA. MamMemamuku, UHGPOPMAMUKU U MEXaHUKU, udy4. oucyunauHsl "Anzebpa"
u"/luneliHaa anzebpa'; 0na Hanpasaeruli: 01.03.02 - [Ipuknad. mamemamukd U UHGOPMAMUKQ,
01.03.03 - MexaHuKka u mam. modenuposaHue, 01.05.01 - dyHOameHm. mamemamuka u MmexaHukal /
T.H. nywakosa, K.M. /lazapes, t0.B. boHOapeHKo ; BopoHexut. 2oc. yH-m .— BopoHex : M30amenscKuli
dom Blry, 2015 .— 25 c.

BunuHeliHaa u Keadpamu4yHasa opmel [IneKmpoHHsIl pecypc] : y4ebHO-memodu4yeckoe rnocobue 04
8y308 : [018 cmy0. 1 K. 8cex chopm 0by4eHUS haK. NPUKAAd. MamemMamuKu, UHGOPMAMUKU U MeXaHUKU;
8 004 HanpasneHuli: 01.03.02- lMpuknad. mamemamuka u uHgpopmamuka, 02.04.03 - MexaHuka u mam.
moodenuposarue] / T.H. Mywakosa, K.I1. /lazapes ; BopoHext. 20C. yH-m .— SAKMPOH. MeKcmosble
0aH. — BopoHexc : U30amensckuli dom By, 2016 .

Pykogodcmeo K peweHuto 3a0a4 o anzebpe. Yacms 1/ T. H. Fnywakxoea, H. H. YdodeHKo,

9 0. B. boHdapeHKo. — BopoHei, 2002. — 67 c.

10 PykosoOcmeo k peuweHuto 3a0a4 rno anzebpe. Yacme 2. MopoaHosa ¢hopma mampuuysbi U HopoaHO8
6a3uc / H. H. YdooeHko, T. H. [nywakosa. — BopoHei, 2003. —43 c.

11 PykogoOcmeo K peweHuto 3a0a4 no anzebpe. Yacms 3. /luHeliHbie npocmpaHcmsa / t0. B. boHAapeHKo,
T. H. Mywakoesa, E. C. Tuxomuposa. — BopoHex, 2002. — 36 c.

12 Pyko8odcmeo K peweHuro 3a0a4 o anzebpe. Yacme 4. KomnnekcHoie yucaa / T. H. Mywakosa,
. b. Kpbicko. — BopoHex : UL By, 2010. — 21 c.

13 Pyko80dcmeo K peweHuto 3a0a4 o anzebpe. Yacmes 5. dnemeHmel meopuu MHO2041eH08 /

T. H. Taywakosa, U. b. Kpbixcko. — BopoHexc : UML By, 2010. — 15 c.

17. OOpasoBaTefnibHble TEXHONONMU, MUCNONb3yeMble NpU peanusauum Yy4ebHOWM
OUCUMNNUHBLI, BKMOYasA [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHosnorum (OOT),
aneKkTpoHHoe ob6y4veHue (J0), cmewaHHoe obyuyeHue): ([lpu peanusayuu OUCUUMIIUHbI
Mo2ym rnpo8odumbCs pas/iudyHble murbl feKyul (8800Hasi, o63opHasi u m.0d.), ceMuHapcKue
3aHamusi  (npobrieMHble, OUCKYCCUOHHble U m.0.), [PUMeHSIMbCs  OucmaHUUOHHbIe
obpa3osameribHbIe€ MEXHO/I02UU 8 Yacmu OCB0EHUS JIEKUUOHHO20 Mamepuara, npoesedeHust
meKywelt ammecmauyuu, camocmosimerisHol pabomsl rno ducyurnsauHe unu omoesibHbIM ee
pasdenam u m.0. lNpu npumeHeHuu 30 u JOT Heobxodumo 6 .15 8) ykaszamb UCMOMb3YEMbIE
pecypchbi (CM. npumep ebiuie)

AucumnnuHa peanuayeTcs C NPUMEHEHMEM 3NIEKTPOHHOIO 0ByYeHUs N ANCTaHUMOHHBIX
obpasoBaTenbHbIX TexHonorvnh. [na opraHvsaumm 3aHATUN PEeKOMEHOOBAH OHMaMH-KYpC
«JlvHenHas anredbpa (MOAUC)», pasameLLeHHbIM Ha nnaTtgopme SNeKTPOHHOro yHMBepcuTeTa
By (LMS moodle), a Takke VIHTEpHET-pecypchl, NpuBeaeHHbIe B N.15B.

Mpn peanusaunn y4ebHOM ANCUMMNINHBI UCMONb3YITCA MHPOPMALMOHHbBIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:


http://www.liv.vsu.ru/
https://e.lanbook.com/

CneumnanuanpoBaHHas mebenb, kKomnbloTep (HOyTOYyK), MynbTUMeauna obopygosaHue
(npoekTop, aKkpaH, cpeacTtea 3sykosocnponsseneHus). OC Windows 10, nHtepHeT-6paysep
(Mozilla Firefox), MO Adobe Reader, nakeT ctaHAapTHbIX OPUCHBIX NPUNOXeHU aAnga paboTbl ¢
pokymeHtamm (LibreOffice).

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEHKM OCBOeHMSI oby4darlmmucs yy4ebGHoro maTtepuana onpegensieTcs
COoAEepXXaHNeM crieqyrLmnx pasaenoB ANCUMNINHGI

HanmeHoBaHue WHankaTop(bl
I"I\;I%I pasgena ucuunivHbl Kou“ﬂl”ﬁ?” ﬂ(ﬂ:TM)KerISIH) OueHouHble cpeacTBa
(mopyns) KoMneTeHummn
Ponb n mecto
1 anrebpbl B cucteme OrK-1 OMK-1.1 i
MaTeMaTn4eckoro
obpaszoBaHus
MHoxecTBa. OlK-1 OrK-1.1
2 OTobpaxeHuns. KoHTponbHasa pabota 3
OTHoweHus
3 KomnnekcHble uncna OrK-1 OllK-1.1 KoHTponbHas pabota 4
4 | MHorouneHsb! OllK-1 OlK-1.1 KoHTponbHas pabota 4
5 OcHoBHaga Teopema OrK-1 OlnK-1.1, KoHTponbHaga pabota 3
anrebpsbl OlK-1.2
6 pynnbl, kOnbUa, nons OlK-1 OlK-1.1, KoHTponeHas pabota 3
OllK-1.2
7 MaTpuubl 1 OrK-1 OrkK-1.1 KoHTponbHas pabota 1
onpegenuTenu
CucTtembl NMUHENHBIX OrK-1 OrK-1.1, KoHTponbHas paboTa 1
8 | anrebpamnyeckux OrK-1.2
ypaBHEHWI
JInHelHble OrK-1 OrK-1.1, KoHTponbHas paboTa 3
9 npoCcTpaHCTBa OlK-1.2
EBknnaoBbl n OrK-1 OrK-1.1, KoHTponbHas paboTa 2
10 | yHuUTapHble OlK-1.2
npocCTpaHCTBa
11 JInHenHble OrK-1 OrnK-1.1, KoHTponbHasa paboTa 2
npeobpasoBaHus OlK-1.2
JInHenHble, OriK-1 OriK-1.1, KoHTponbHaga paboTa 2
12 OvnuHenHble n OrK-1.2
KBagpaTuUyHble
dopmbl
13 'MnepnoBepxHOCTH OlK-1 OlK-1.1, KoHTponbHas pabota 3
BTOPOro nopsgka OrllK-1.2
14 Anrebpbl OrK-1 OlnK-1.1, KoHTponbHasa paboTa 3
OlK-1.2
MpomexyToyHast aTTecTauus
dopma KOHTpons — ak3ameH(l cemecTp); ak3ameH (Il cemecTtp)

20 TwnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensioLwue
npoueaypbl OLleHNBaHUA

20.1 TeKywmn KOHTpPONb ycneBaeMoCTH

KoHTponb ycneBaemMocTu No AMCLUNINHE OCYLLECTBNSETCA C NOMOLbIO CrieayHLWnX
OLIEHOYHbIX CPEACTB:
KoHmporsbHbie pabomal

KomnnekT 3agaHun Ans KOHTposibHOM paboTbl Nel



BapwuaHT 1

1. HaiTtu 3HauyeHne MHorouneHa f(x) = 5x? —7x —3 oT maTpuubl

9 2 -3
A=(1 4 -6
2 2 1

2. Pasnaras no 2-my ctonbéuy, BbIYMCIUTL onpeaenuTenb

5 a 2 -1
3 b 4 -3
2 ¢ 6 =2
4 d 8 —4

3. Hantun obpatHyto maTpuly (No onpeaeneHunto) K maTpuue:

1 7 3
(2 3 4).
1 5 3
4. PewnTb MaTprMyHOE ypaBHEHME C MOMOLLbIO 3fieMEHTapHbIX Npeobpa3oBaHuii:
1 2 3 -8 3 0
(4 5 6)-X:(1 9 3).
7 8 9 —2 7 4
5. Pewwutb no metoay XopagaHa-lraycca:

2xy —x; +3x3+ x4 =3,
3x; — 5x; +9x3 —xy = —1,
2xy+x; +x3—6x, =1,
4xy —2x, + 2x3 +x,= 0.

BapuaHT 2

1. Bbl4McnuTb BblpaXKeHUe:

2 -
;5 Z1)-
2. Pasnarada no 3-n cTpoke, BblMUCIINTb OnpeaesniTesb:
2 —3 4 1
7 -1 3 5
a b ¢ d|
3 -6 2 3

3. HanTtu paHr maTtpuubl npy NOMOLLM 3rieMeHTapHbIX Npeobpa3oBaHuUiA:
2 0 3 -2 4
(5 -3 5 4 3).
2 -1 1 -1 2
4. PelwwunTb MaTpU4HOE ypaBHEHME:
3 -1 -1 2
(4 —5) K= (—z ?)'
5. Pewwutb no npasuny Kpamepa:
2x — 5y +3z+t =35,
3x —7y+3z—t=—1,
5x —9y + 6z +4t =7,
4x —b6y+3z+t=8.

KomnnekT 3agaHun Ans KOHTposibHOWU paboTbl Ne2

BapwuaHT 1



1. JIuHenHbIN onepaTop A B 6asuce e, = (—4,—5),e, = (3,1) umeeT maTpuLy (—1 —2)_

-5 7
N 3 -2
NuHeiHbIn onepaTtop B B 6asuce e,/ = (1,5),e,/ = (—2,4) umeeT maTpuLy (_5 0 )

Hantu matpuuy nuHenHoro onepatopa A+B B 6asuce e,/, e,/ .
2. Hantn cob6cTBEHHbIE 3HaYeHNss U COOCTBEHHbIE NOANPOCTPAHCTBA JIMHENHOIO

0 1 1
oneparopa, 3a4aHHOro B HEKOTopoM 6asunce maTpuLEN: (—3 5 0
-4 1 2

3. lNpuBecTtn maTpuuy NMHENHOro onepaTopa K gMaroHanbHOMY BUAy, ykasatb 6asuc, B
KOTOPOM MaTpuLa NMMHENHOro onepartopa MeeT AnaroHasibHbIN BUA,.
2 21
A= (2 21
2 1 2
4. OnpepnenuTb 3HaK KBaapaTUUYHOM popmbl: [ = 3xZ + x5 + 9x3 — 4x,x, + 6x,%3 — 5xx3.

5. MNpuBecTn kBagpaTUYHyo opMy K KAHOHUYECKOMY BUAY MeToAoM JlarpaHxa u Hantu
BblpaXKeHMe HOBbIX HEM3BECTHbIX Yepe3 cTapble: f = 2x7 + x5 — 5x %, + 2x,%3 + xo%3.

BapuaHT 2
1. NuHenHbin onepatop B 6Gasuce e; = (—4,—5,—6),e, =(1,2,1),e3 =(2,01) umeer

MaTpuLy
01 -1
A= (1 4 -2
2 2 -7

Hantn matpuuy aT0ro e nnMHenHoro onepartopa B 6asnce

El‘I|J = (51]-)4); '(E‘,Z‘I‘J = (2':?;3): E‘,SX = (3, —1,0)
2. Hantn cobcTBEHHbIE 3HAYEHNA U CODCTBEHHbIE NOANPOCTPAHCTBA JIMHENHOIO

4 -5 2
oneparopa, 3a4aHHOro B HEKOTOpPOM 6a3uce maTpuLuen: (7 -2 3
2 —8 4

3. lMpuBecTu maTpuuy NMHENHOro onepaTopa k AuaroHanbHOMy BUAy, yka3aTb 6asuc, B

1 2 3
KOTOPOM MaTpuua IMHEMHOro onepaTopa UMeeT AuMaroHanbHbI BUA. A = (5 4 1
2 6 2

4. HanTu HopMmanbHbIN BUA U HEBLIPOXAEHHOE NMHENHOE Npeobpa3oBaHme, NpuBoAsLLEE K
aTOMy BUAY, ANS KBAAPATUYHOM POpMbl f = 5xF + 2x3 + x3 — Bxyx, + 6x1%3 — 4x5x3.

5. lNpusecTtn kBagpaTn4Hyto PopMy K KAHOHUYECKOMY BUAY C LenbiMu Ko duuneHtamm
MeToaom JlarpaHxa n HanTu BblipaXKeHMe HOBbIX HEUM3BECTHbIX Yepes cTapble:
f=5x2 + 11x3 + x% + 4x,%, — 63133 — x5%3.

KomMnnekT 3agaHnm anst KOHTPOsibHOM pa6oTbl Ne3

BapwuaHnT 1
1. BbISACHUTb, SABMSETCS NI MHOXECTBO YETHbIX YNCEST KOSNbLOM Ui NOSIEM OTHOCUTENBHO

CTaHOapPTHbIX onepauvu7| CIOXXeHnd N YMHOXEeHUA.



A+ Dx+ (@ —i)y=05,
2. PewnTb cuctemy ypaBHeHUN {(4 +50)x + (7 — 30y = 4.
3. M3Bneub kopHu: Vi + 5.
4. Yemy paBeH nokasatersb KpaTHOCTU KOPHA (-2) And nonvHoma

x° 4+ 7x* 4+ 16x3 + 8x% — 16x — 16?

BapuaHT 2
1. BbISACHUTb, SABMSETCS NI MHOXECTBO KOMMSIEKCHbIX YMcen KOMbLOM NN nonem

OTHOCUTENbHO CTaHAAPTHBIX ONepaLnii CIIOKEHUS! U YMHOXEHWSI.

(1-i)3-3

(1+i)3+4

3. Monb3ysck cxemoii FopHepa, pasnoxuts nofmHom f(x) = x* — 8x3 4 24x% — 50x + 90
Mo CTENEHAM x — x, FAe xo = 2.

2. BbInonHutb YKa3aHHblEe AencTBus:

1
(x—1{x—3)(x—5)(x—-7)"

4. Pas3noxuTb Ha npocTtenwme gpobu Hag nonem C:

KomnnekT 3agaHun ans KOHTposibHOW paboTbl Ne4

BapuaHT 1
1. Haiitu marpuiy nepexona ot 6asuca {e;, €,,€5} k 6asucy {Ef, 15‘2”r ,15‘3"r } B mpocTpaHcTBe R* | eciu BEKTOPHI

00onx 6a3rCcoB 3a7aHbFl CBOMMHU KOOPIWHATAMH:

1 1 0 1 1 2
e, = (1),91 = (0),&1 = (1) el = (1) el = (3) el = ( 0 )
0 1 1 1 0 0

2. HallTu pasmepHOCTb CyMMbl 1 NepeceyeHuns NoanpocTpaHcTs Ly n Ly, ABNAIOWMXCA IMHERHbIMM
o60on04Kamm BEKTOPOB {a),a5,a5} " {by,b,}: a; = (1,1,3,1,3),
a, = (0,-2,-3,1,—1), as = (=1,0,2,6,4), b, = (1,0,1,2,1), b, = (2,—3,-2,3,1).

3. MpuMMmeHAa NpoLecc OPTOroHaNM3aLMKM, MOCTPOUTb OPTOrOHaNbHbIN 6a3nc NOANPOCTPAHCTBA,
HaTAHYTOro Ha cuctemy BekTopos g, = (1,0,1), g, = (3,1,2), g3 = (4,0,2).

4. [oKa3aTb, YTO MaTpuLbl (;_ _01), (; ;_) , (:1 2), (_21 _11) 06pasytoT 6a3nc B AMHENHOM

o —4 2
npocTtpaHcTee Matr,(R) n HanTh B 3TOM Basnce KoopaMHATbl MaTpuLpl X = ( )

—5 1

BapuaHT 2
1. Haiitu matpuiy mepexoja ot 6asuca {ey, e;, e3} k 0asucy {e{,eé, eéf } B mpoctpancTee R? ecrm

BCKTOPLI 00oux 0a3ucoB 3aaaHbl CBOUMH KOOpAHATAMM:

1 2 3 3 6 1
31:(3 ,31:(5 ,31:(6,352(2,352(1,352(2 .
1 3 0 5 1 —5

2. HaliTu pasmepHOCTb CyMMbl M MepecedeHns noanpocTpaHcTs Ly n L,, aBAaowmxca AMHenHbIMM
ob6o104KaMM BEKTOPOB {a,,a} n {by,by}: a; = (1,3,0,2),
a, = (1,1,2,0), b, = (2,0,1,0), b, = (1,4,0,1).

3. TpumeHss npouecc OpTOroHasM3auMun, NoCTPOUTb OPTOrOHaNbHbIA 6asnc NoAMNPOCTPaHCTBA,
HaTAHYTOro Ha cucTemy BekTopos g, = (1,1,1,1), g, = (3,5,—1, —2), g3 = (—3,0,6,9).



4. [okasaTb, 4TO cucTema MHorouneHos f;(x) =1 +4x +2x2, f(x) =2+ 7x+ x?,
f:(x) = =3+ 7x + 2x? asnsetca 6a3McOM B AMHENHOM MpPOCTPaHCTBE P(R) U HalUTU B 3TOM

6asnce KoopanHaTbl MHorouneHa g(x) = —4 + 3x + 2x2.

Kputepuun oueHku:

- OLEHKa «OTMNYHO» BbICTABNAETCA CTYAEHTY 3a 5 NpaBUITbHO PELUEHHbIX 3a4ay;

- OLIeHKa «XOpOLLO» BbICTaBMSAETCH CTYAEHTY 3a 4 NnpaBuSbHO peLléHHble 3afauu;

- OLleHKa «yO0BMNeTBOPUTENTbHO» BbICTABIIAETCA CTYAEHTY 3a 3 NPaBUIibHO PELLEHHbIE 3a4auu;
- OLleHKa «HeyadoBMeTBOPUTENBHO» BbICTaBNAETCA CTYAEHTY, €Cnun peLleHo MeHee 3 3agau.

20.2 NMpomexyToyHana aTrecTauums

MpomexyTodHas aTTecTaumsi N0 AUCUMNIINHE OCYLLECTBIISAETCSA C MOMOLLbIO CeayHoLnX
OLIEHOYHbIX CPEACTB:
CobecedosaHue ro bunemam

MepeyeHb eonpocoe 0151 NPOMeXyMmo4YHOlU ammecmauuu:

| cemecTp

. MaTpuubl. Onepauun Hag maTpuuamm U ux ceormcTea. MHorouneHsl oT MaTpuy,

. MepecTtaHoBkKu 1 nx ceoncrea. Onpegenutens. MuHopbl. Anrebpanyeckme gONOSTHEHWS.

. CBowicTBa u BbluMcrieHne onpegenutenen. Onpegenutens BangepmoHaa.

. Teopema Jlannaca.

. Onpegenutene CTyneH4YaTon MaTpuubl.

. Onpegenutens nponssefeHns MaTpuL.

. ObpaTtHaga maTpuua (onpeaeneHne, HaxoxaeHne obpaTHOM MaTpuLbl, CBOUCTBA).

. PelueHne maTpuyHbIX ypaBHEHUM.

. MpaBuno Kpamepa.

10. OnemeHTapHble npeobpasoBaHMss MaTpuubl. PaHr maTtpuubl. CoxpaHeHue paHra npu
aneMeHTapHbIX NpeobpaszoBaHMAX MaTpuubl. Teopema o 6a3sMcHOM MUHOPE.

11. Teopema KpoHekepa — Kanennu.

12. MeTtopg "aycca n LU-pasnoxeHue.

13. dyHaameHTanbHasa cuctemMa peLleHnin CUCTEM NIMHENHBIX OAHOPOOHbIX YPaBHEHUN.

14. KomnnekcHble Yncna u onepaumm Hag HUMN.

15. MHoroudneHbl n onepaumm Hag Humu. Odenutenn. Hanbonbwun obwmn genutenb ABYX
MHoroudsieHoB. Anroputm EBknuaa.

16. Cxema NopHepa. OTaeneHne KpaTHbIX KOPHEN MHOroYneHa.

17. OcHoBHasi Teopema anrebpbl M cneacTBus M3 Hee. PasnoxeHne MHOorodneHa Ha
HenpuBoguMMble MHOXUTeNnu. BbluncneHve kopHen. Teopema Bwueta. WHTepnonsumoHHas
dopmyna Jlarpanxa. MHorouneHol € AeUCTBUTESNbHbIMU KO duumeHTtamun. PasnoxeHue
pauMoHanbHOM YHKLUMM Ha CyMMYy MHOroysieHa W npasunibHOW Apobu. PasnoxeHue
npasuiibHON Apobu Ha cymmy npocTenwmnx apooden

18. JInHenHble npocTpaHcTBa. JIMHenHasi 3aBUCUMMOCTb M HE3aBMCUMOCTb BEKTOPOB. baswuc,
KoopauHaTtbl. PaamepHOCTb NMIMHEWHOrO NPOCTPaHCTBA.

19. JlnHenHble nognpocTpaHcTBa. JInHenHble 060n04kKn. NoHATUE adddPUHHOrO NPOCTPaHCTBA.
20. Cymma n nepeceyeHne nMHenHbIx nognpocTpaHcTs. MNpamas cymma.

21. NpeobpasoBaHne KoopanHaT BEKTOpa Npu M3MeHeHun 6asuca.

OCoONOOOBRWN -

Il cemecTtp

1. N3omMopdm3M NIMHENHBIX MPOCTPaHCTB.



2. Bbinyknble MHOXeCTBa.
3. Npsamoe gononHeHne n AekapToBo NPomn3BeaeHne KOHEYHOMEPHbIX NPOCTPaHCTB.
4. EBknuooBbl M yHUTapHble npocTpaHcTBa. [lpoctenwmne csoncTtBa. HepaseHcTBO Kowwm —
ByHskoBckoro. Hopma Bektopa. Teopema lNudparopa. ToxgecTso napannenorpaMmma.
5. OpToHOpMUMpoBaHHbI 6a3uc. OpToroHanmsauus Mpamma — LWmnara.
6. OpToroHanbHoe pfonosriHeHue. PasnoxeHne npocTpaHCTBa B MPSAMYyD  CyMMY
noanNpOCTPaHCTBa M €ro OPTOroHasIbHOro JOMOMHEHNS.
7. Matpuua u onpegenutens 'pamma. O6bem napannenenuneaa.
8. OpToroHanbHas nNpoekuusi BeKTopa Ha  nog-npocTtpaHcTBo. PacctosHue Ao
nognpocTpaHcTea. PacctosaHue o MHoroobpasus
9. IluHenHble onepaTopbl 1 Npeobpa3oBaHNS B NIMHENHbIX NPOCTPaHCTBAX.
10. MaTpuua nuHenHoro onepartopa. JIMHenHoe BbipaxeHwe koopauHaT obpasa BekTopa.
N3meHeHne maTpuubl Npu nameHeHun 6asmuca. O6pas n 94po nNMHeHoro onepartopa. PaHr u
nedeKkT NMHENHOoro oneparopa.
11. Onepaunm CnoXeHWsl, YMHOXEHUSI Ha YMCNO M YMHOXeHua onepaTopoB. OB6paTHbIn
oneparop.
12. lHBapmaHTHbIE NOANPOCTPaHCTBA.
13. CoOGCTBEHHble BEKTOpbl W COOCTBEHHble 3HayeHwusa. [uaroHanbHbIi BUL MaTpuubl
onepaTtopa. lNoHATHe 0 xopaaHoBon dhopme MmaTpuubl. Teopema XKopaaHa.
14. Teopema NamunbToHa —Kanu.
15. ConpshkeHHble W CaMOCOMpPsPKEHHble onepaTtopbl B €BKIMAOBBIX W YHUTAPHbIX
nNpoCcTpaHCcTBax.
16. HopmarbHble, OpTOroHasibHble W YHUTapHble onepaTopbl B €BKMWMAOBbLIX U YHUTAPHbIX
npocTpaHCcTBax
17. JluHenHble, BunMHenHble N KBagpaTUYHbe (POPMbI B FIMHEWHBbIX NpocTpaHcTBax. O6wmn
Bna. Matpuua dopmbl. [NpeobpaszoBaHne matpuubl Npyn nameHeHnn 6asmca. PaHr gopmel.
18. lNpuBeneHne kBagpaTUYHOM (PopMbl K KaHOHM4Yeckomy Buay. Metopn JlarpaHxa. Meton
Akobun. kBMBANEHTHOCTb (POpM. 3aKOH MHEpPUUN KBaapaTUYHbIX OpM. 3HaKoonpeaeneHHOCTb
KBagpaTudHbIX opMm. KpuTtepun NOMOXKUTENBHON W OTpULATENbHOM OnpeaerieHHOCTH
KBagpaTuyHon dopmbl. OOHOBpEeMEHHOe npuBedeHuMe [ABYX KBagpaTuyHbiX ¢OpM K
KaHOHMYEeCKOMY BUAY.
19. TpuBegeHne KBagpaTU4HOM (POPMblI K  KAHOHWMYECKOMY BMOY OPTOroHasnbHbIM
npeobpasoBaHMeM B €BKNMAOBOM NPOCTPAHCTBE.
20. 'vnepnoBepXxHOCTX BTOPOro nopsiaka.

21. Anrebpbl. [lNogpanrebpbl. Wpeanbl. [Mpumepbl. CsownctBa. Mopduambl anrebp.
KoHe4yHOMepHble anrebpbl U Ux NpeacTaBneHns

KpI/ITepVIVI oueHuBaHus cobeceoBaHUA MO 3K3aMEeHaLMOHHbIM buneTtam:

OTnuyHo OTNMYHOE BnajeHue Teopuel U pelleHWe 3aJay He HWXKEe XOpOLUero YpOBHS; WNnn
OTNIMYHOE peLleHne 3aady U BNageHne TeOpUen He HUXKE XOPOLLEro YPOBHS
Xopouuo BMageHe TeOopuel He HMKE XOPOLLEro YPOBHS W peLleHue 3adad He Huxe

yOoBNEeTBOPUTENTBHOIO YPOBHA; U BnageHune Teopme|7| He HMXe yOoBrneTBoOpUTeslbHOro
YPOBHA U pelleHne 3agay He HUXe XopoLlero ypoBHA

Y,qosneTBopMTeano yOoBneTBopuTesibHOe BlageHune TeOpI/IeVI 1 yaoBneTBopuUTesibHoOe pelleHne 3agad

Hey,EI,OBJ'IeTBOpVITeJ'IbHO HeyaoBneTBopuUTesibHOe BlaaeHue Teopme|7|; nnn HeyaoBneTBoOpuUTesribHOe pelleHune
3agad




