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1 Hesn v 3a1a4M U3yYeHUS JUCHMILIMH MOXYJIS.

1.1 Heab ocBoeHUs1 AUCHMUILIMH MOAYJIA — GOPMUPOBAHUE y CTYJECHTOB 0a30BBIX 3HA-
HUH 1O BbIclIel anreOpe, TUHEHHON anredpe U reoMeTpuH, 00eCieYeHUU MOArOTOBKU CTY/ICH-
TOB B 00JIACTH aHAIIM3a aNre0pOreoMETPUIECKUX OOHEKTOB.

1.2 3agayu AMCUMIVIMH MOAYJSl — TOJYYEHUE OCHOBHBIX TECOPETMYECKUX CBEIACHUM,
pa3BUTHE TIO3HABATEIHHON ACSITEILHOCTH U MPHOOPETEHUE MPAKTUYECKUX HABBIKOB Pa0OTHI C
MOHSATHUSMH T10 CJICIYIONTUM pa3ziesiaM alreOpbl: OCHOBHBIC aJlreOpandecKue CTPYKTYphI: KOJIbIIA,
MOJIsL, TPYIIIbI, KOMIUIEKCHBIE YHCIa, CUCTEMbI JIMHEHHBIX YpaBHEHUHN, MaTpULIbl U ONpEAeIIUTe-
JIM, MHOTOUYWICHBI OT OAHOW M HECKOJBKHMX IMEPEMEHHBIX, JMHEHHBIC MPOCTPAHCTBA M TOIIPO-
CTpaHCTBA, JIMHEHHBIE ONEpaTophl, €BKINAOBBI U YHUTAPHBIE MPOCTPAHCTBA, JUHEHHBIE TTPEOO-
pa3oBaHUs CBKJIUAOBBIX M YHUTAPHBIX MPOCTPAHCTB, OMJIMHEHHBIC W KBaJpaTUdHbIE (OPMBI,
AIIEMEHTHl MHOTOMEPHON T€OMETPHUH, IEMEHThI TEH30PHON aJreOphl, SIEMEHTHI TEOPHH TPYIIIL,
AJIEMEHTBI TEOPHUH MPEACTABICHUH, 3JIEMEHTHI TEOPUH KOJIEI] U TIOJIEH.

[Tpu ocBOE€HMHU AUCHUIUIMH MOIYJsl «Anredpa» BelpabaThiBaeTcs oOLieMaTeMaTHYeCKas
KYJIbTYpa: YMEHHUE JIOTHYECKH MBICIUTh, MPOBOJUTEH JOKA3aTEIbCTBA OCHOBHBIX YTBEPIKICHMUIA,
YCTaHABIUBATH JIOTUYECKUE CBSA3U MEXKY MOHSATUAMH, TPUMEHSThH MOJyUYCHHbIC 3HAHUS JJI pe-
IICHUS 3aJ1a4 10 anreOpe, IMHEHHOU anreOpe ¥ reOMETPHH.

1.3 MecTo AucHumJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Monyns «Anrebpa» Bkiodaer B ceds 2 aucuurumnel: b1.0.19 «Anre6pa» (1 u 3 ce-
mectpel) 1 b1.0.20 «Jlunetinas anredpa» (2 cemecTp), KOTOpbIe OTHOCATCS K 00s13aTeIbHON Ya-
ctu broka 1 "Auctuniauael (Moaysn)" yaeOHOTO IJIaHa.

Jl5is ocBOEHUS TUCUUIUIMH MOAYJISA CTYIEHTHI JOJDKHBI BIIAJETh 3HAHUSIMU O IIKOJIbHO-
My KypCy MaTeMaTUKH. 3HaHUS, MTOJIy4YEeHHBIE TI0 TAHHON JUCHUIUIMHE, UCTIOIB3YIOTCS B aHAIH-
TUYECKOM T€OMETPUU, MAaTEMaTHYECKOM aHaln3e, (yHKIIMOHAILHOM aHanu3e, AudQepeHuans-
HOW TEOMETPUU W TOMOJOTHH, JU(PPEpEeHIINATBHBIX YPAaBHEHHSIX, TUCKPETHOW MaTeMaTHKE U
MaTeMaTUYECKOH JIOTUKE, TEOPUU YHCEN, METO/IaX ONTUMHU3AIUH U JIP.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHUs MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOECHHS 00pa30BaTeIbHON NPOTrPaMMBbl.

W3yueHne qUCHUIUIMH MOAYJIS HAIPaBJIEHO HAa (JOPMHUPOBAHUE Y O0YHAIOIUXCA CIETYIOLINX
oOmenpogeccuoHanbHbIX U podeccnonanbHbIX komnerenmii: OITK-1, TTK-1.

KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA HOCTHIKCHUS PeSyJ'ILTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
KOMIICTCHIINH

OIIK-1. CnocobeH HaxoauTh, HOPMYJIUPOBATh U PELIATh aKTyaJbHbIE U 3HAYMMBbIE IPOOJIEMbI (YHIAMEHTAIbHOM
MaTeMaTHKH U MEXaHUKHI

NOIIK-1.1. 3naet akTyanbHbIe U 3HAYHUMEBIE IIPO- NOIIK-1.1. 3-1. 3naet ocHOBHbIE (aKThI U HJIEH Kypca all-
6memMbl pyHAAMEHTATFHON MaTeMaTHKH re0pbl, GOPMYITHPOBKH YTBEPIKICHHUH, METOIBI UX JOKa3a-
TEeNbCTBA

HOIIK-1.1.Y-1.YMmeeT cBsA3bIBaTh HAEH aiareOpbl C KOH-
KpeTHBIMH npobaeMamMu pyHIaMeHTAIbHON MaTEMAaTHKH
NOIIK-1.1.B-1. Brnageer HaBBIKAMH PpEIICHUS THIIOBBIX
MMPAKTHIECKUX 3aJaHUH Kypca aareOpsl

MOIIK-1.2. OcymectrisieT Bei0Op MeToz0B perre- | MOIIK-1.2. 3-1. 3HaeT CBsI3H MEXIy OCHOBHBIMH ITOHSTHSI-
HUs 337249 QyHIaMEHTATbHONH MaTeMaTHKH MH W pe3ylibTaTaMH anreOphl, CBOKWCTBA MaTeMaTHYECKUX
00BEKTOB B 3TOH 00IacTH

NOIIK-1.2. Y-1. YMeeT NpuMeHATh TEOPETHIECKUE 3HAHUS
IpH BBHIOOPE METOIIOB PEUICHWH 3amad (pyHIaMEHTAIBHOM
MaTEeMAaTHKU

HOIIK-1.2.B-1. Bnageer MeTogaMu anreOpandecKoro aHa-
nm3a 3a71a49 GyHJaMEHTAJIbHOW MaTeMaTHKH




KOH 1 HAUMCHOBAHUEC UHAUKATOPA AOCTHUIKCHUS
KOMIICTCHIIH

P€3yJ'II>TaTI)I 06yquI/I${ o AUCHUILINHC

HOIIK-1.3. Bmageer HaBbIKamMH (opMaTH3auN
aKTyallbHbIX 33724 (YHIaMEHTAJIbHOW MaTeMaTHKH
Y IPUMEHEHUSI ITOIXOASIINX METOIOB UX PEIICHHUS

NOIIK-1.3. 3-1. 3HaeT BO3MOXHBIE COEpbl MPUIOKEHHUI
MaTeMaTHYECKUX MOHATHHA U uJeil anredpsl

HOIIK-1.3. V-1. YMeeT HaX0AUTh OCHOBHBIC 3aKOHOMEPHO-
CTH anreOpamyecKoro XapakTepa B 3aJavax (QyHIaMcH-
TAJIbHOI MaT€EMaTUKU

HOIIK-1.3. B-1. Biageer HaBbIkamMu anreOpandeckoit gpop-
MaJIM3aluy 3a/1a4 (YHIAMEHTATEHOW MaTeMaTHKH

IK-1. Criocoben GopMynupoBarh U pelath akTyalbHbIE U 3HAYMMBIE 3a/1aud (PyHAAMEHTAIBHON U MPUKIaIHOH

MaTCMaTUuKN

UITIK-1.1. 3HaeT OCHOBHBIE MTOHSATHS, HIAEH U METO-
Il (PYyHIAMEHTAIBHBIX MAaTEMAaTHYCCKUX JUCIH-
TUTHH JIJIS pelieHust 0a30BbIX 3a1a4

UIIK-1.1. 3-1. 3HaeT OCHOBHBIE MOHSATHUS, UAEH M METOMILI
Kypca anreOphl Ui pelieHns 0a30BbIX 3a/1a4 anreOpsl

UIIK-1.1. V-1. YMeer ycTaHaBIUBATH JIOTHYECKUE CBS3U
MEXIY MOHSATHAMH, NPUMEHSATH INMOJYYEHHbIE 3HAHUS IS
pelIeHUs 33/1a4 110 TEOPHH T'PYIII, TEOPHH UHCEN, TCOPUH
KOJIeI, 00mIel 1 JIMHEHHOH anredpe

UIIK-1.1. B-1. Brageer MeTogaMu U WAESIMH anreOphl I
petieHust 6a30BbIX 33134

HIIK-1.2. YmMeer mepenaBaTh pe3ydbTaThl MpPOBE-
JCHHBIX TEOPETHYCCKUX M IPHUKIAJHBIX HCCIENO-
BaHW B BUAE KOHKPETHBIX NMPEIMETHBIX PEKOMEH-
Jlanuii B TepMUHAX MIPEAMETHOH 00J1acTh

UIIK-1.2. 3-1. 3HaeT 3HaueHWE W MECTO aNreOpamdecKux
METOJIOB B TCOPETHYCCKHUX U IPHUKIATHBIX MAaTEMaTHICCKHX
HCCIICTOBaHMAX

UIIK-1.2. V-1. VYmeeT BBACTATH anreOpanvecKkue CBOH-
CTBa PE3yJbTATOB TCOPETHUYCCKUX M MPHUKIIATHBIX HUCCIIEIO-
BaHUM

UIIK-1.2. B-1. BnageeT HaBbIKaMH HHTEPIIPETAIIMU PE3Ylhb-
TaTOB MPOBEACHHBIX TEOPETHUUECKUX M MPHUKIAJHBIX HCCIIe-
JIOBaHHUM C TOYKH 3pEHUS alreOphl

HNIIK-1.3. CaMOCTOSATENPHO M KOPPEKTHO peIIaeT
CTaH/iapTHhIC 3a1aud (yHIaMEHTAIBHONH W TpH-
KJIaTHOM MaTeMaTUKU

WIIK-1.3. 3-1. 3naer anreOpanveckue METOIbI pPEIICHHS
CTaH/ApTHHIX 33734 (QyHJaMEHTalIbHON M MPUKIaTHON Ma-
TEeMaTHKH

UIIK-1.3. V-1. ¥Ymeer pemarb craHnapTHeIEe 3a1add (yH-
JaMEHTAIBHON W NPHUKIAIHOW MaTeMaTHKH C IPHBJICYCHHU-
€M METOJIOB anreOpsl

HUIIK-1.3. B-1. Bnaneer HaBBIKAMH PELICHUS CTaHIAPTHBIX
337124 (YHIAMEHTAJIbHOW W TPHKIAJHONH MATEeMaTHKHU C
MIPUBJICYEHHEM METOIOB alIreOpsbl

UIIK-1.4. Vimeer HaBBIKH pEHICHUS MaTeMaTHUe-
CKMX 3ajJlad, COOTBETCTBYIOIINX KBAIN(HUKALIH,
BO3HHKAIOIIUX NPU MPOBEICHUU HAYYHBIX U MPH-
KJIQJIHBIX UCCJIEI0OBaHUI

UIIK-1.4. 3-1. 3HaeT MeTOIBI pelIeHHs 3aaad Mo airedpe,
BO3HUKAIOMIAX TIPU TPOBEICHUH HAYYHBIX W TPHKIATHBIX
HUCCIIEI0BaHUMI

UIIK-1.4. Y-1.YMeeT BBICTpamBaTh U PEAIN30BHIBATH ILIAH
NPOBEICHUS HAYYHO-TIPUKIIAJHBIX HMCCIIEOBaHUI, CBsI3aH-
HBIX C peIIeHHeM 3aaHui 1o ayiredpe.

HIIK-1.4. B-1. Bnaneet HaBbIKaMU OINKCAHUS alTOPUTMOB
peieHus anredpanyecKux 3aj1ad, BIUIOTh 10 UX BO3MOXKHOM
KOMIIBIOTEPHOH peanu3aluu.

2. CTpyKTYypa M coep:KaHue TUCHUILIMHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.

OO0mas TpyI0éMKOCTh TUCIUTUTHHBI cocTaBisgeT 13 3au.en. (468 wacoB), ux pacmpenene-
HUE 10 BUJaM paboT MpecTaBiIeHo B Tabnune (01a cmydenmog OPO).

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (dacsl
1 2 3
KonrakTHas padora, B TOM 4ncie:
AyauTOopHBIe 3aHATHS (BCEro): 250 102 80 68
3aHgaTHA IEKIUOHHOIO TUIIA 116 50 32 34 -
JlaGopaTopHblie 3aHITHS 134 52 48 34 -




3aHATHSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPaKTHYE-
CKHUE 3aHSTHSA) i ] ] ) )
Nuas koHTaKTHas padora:
KonTpons camocrositensaoi padotsl (KCP) 10 4 2 4
ITpomexxyrounas arrecranus (MKP) 1,1 0,5 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJI€: 81,8 28,8 17 36
[TpopaboTka y4eOHOro (TeOpeTHIeCcKoro) MaTepuana 36 9 9 18 -
BrImmotHeHNE TOMANTHUX ¥ MHIUBUAYAIbHBIX 3aIaHUM 35 9 8 18 -
IToaroToBKa K TEKymeMy KOHTPOJIIO 10,8 10,8 -
KoutpoJs:
IToaroToBKa K 3K3aMeHY 125,1 447 447 35,7 -
Oo0mas Tpya10eMKOCTh gac. 468 180 144 144 -
B TOM YHCJIe KOHTAKTHAasI 2611 | 1065 823 | 723 | -
pabora
3a4. ef 13 5 4 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencaue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 Pa3JieiaM JUCIUTLTAHBI.
Pasnensl qucnuiuinHel, u3ydaemoie B 1 cemectpe (ounas ¢popma)

KomnnuectBo uacos
Breaynu-
A
No HammeHnoBanme paznenos (Tem) B }’IL%T;)TI; Has TOpHas
cero P pabora
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1. |KommuiekcHble uncia 20 8 - 8 4
CucreMbl TUHEUHBIX ypaBHEeHUH. JIMHEHHAs 3aBUCH-
2. P 318 | 13 | - | 10 | 88
MOCTb. PaHT crcTeMBI BEKTOPOB
Matpuiiel u onpenenutend. [IpunoxkeHus Teopun
3. PHIEL 1 OTpEA P P 38 | 13| - [ 15| 10
onpeenuTenei
4 Komnbia Beraeros. [lomns u moamosnst. XapakTepucTuka 16 6 i 3 9
" |mons
MHorouseHsl OT OJTHOM U HECKOJIBKUX MEPEMEHHBIX.
5. |Cummerpuyeckue MHOTOWIEHBI. JIMCKpUMUHAHT U 25 10 - 11 4
pe3yNbTaHT.
Hmozo no oucuyunnune: 130,8 | 50 - 52 28,8
Paznenbl quCHUIUIMHBL, U3y4daeMble B 2 ceMecTpe (ounas ¢popma)
KoandgecTBo yacoB
Bueayau-
A
Ne HammenoBanwne pazaenos (Tem) B YH;I()T(;)TI; Had TOpHast
cero P paboTa
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1. |[JluneiiHble MpOCTPAHCTBA U MOANPOCTPAHCTBA. 20 6 - 9 5




2. |EBKIMIOBBI M yHUTApHBIE IPOCTPAHCTBA 18 6 - 9 3
Jluneiinbie onepatopsl. CTpYKTypa JIMHEHHBIX Orle-
3. 25 7 - 14 4
paTopos.
4 Jlunelinpie mpeoOpa3oBaHMs €BKINIOBBIX U YHUTAP- 9 4 4 1
" |HBIX IPOCTPAHCTB
5. |bunuHelinbie U KBagpaTUyHble QYHKIIUN 15 5 - 8 2
6 DJIEeMEHTbl MHOTOMEPHOI T€OMETPUH 7 3 . 3 1
7 DJeMeHTHl TeH30pHOH anredpsl 3 1 ) 1 1
Hmozo no oucuunnune: 97 32 - 48 17
Pa3zzesnpl IUCHUIUTHHBI, H3y4daembie B 3 cemectpe (ounas ghopma)
KomndgecTBo yacoB
B -
AynuTopHas teayni
Ne HammeHnoBanme pazaenos (Tem) B a6oTa TOpHAas
cero P pabora
J |13 | JIP | CPC
1 2 3 4 5) 6 7
1 DeMEHTEI TCOPHHU T'PYIIIL 60 18 _ 24 18
2 DJIEMEHTHI TEOPUU KOJIEI] U TOoJIeH 44 16 } 10 18
Hmozo no oucuyuniune: 104 | 34 - 34 36
2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHA JIEKIMOHHOT0 THIIA.
®dopma TeKyIe-
HaunmenoBanue p ym
No Coneprxanue pasjaena o
paszznena
KOHTPOJIS
1 2 3 4
[Ipeamer u coaepkanue TUCUMILIUHBL. MecTo aj-
1. |BBenenne reOpbl B MAaTEMaTHKE U €€ TPUIIOKEHUsAX. MHOXe-
CTBa, OTOOpaKeHUs, areOpandecKue onepauu
Kommiekcubie uncia. Anredpandeckas hopma TectupoBanue
KoMILIeKcHOro uncia. CBoMCTBa JeMCTBUH HAL
KOMIUIEKCHBIMH YnciiaMu. ['eoMeTpuieckoe n300-
9 paXeHue u TpUroHoMeTpudeckas popma KOM-
KommiekcHbie THCna |pekcroro uncna. [eoMeTprueckas HHTEPIPETALHS
JIEWCTBUI HAJl KOMIUIEKCHBIMU yuciaamMu. Popmyiia
Myagpa. Kopuu u3 koMiiekcHbIx uncen. Kopau u3
1. IlepBo0Opa3Hbie KOPHHU.
3 . Cucremsl TMHENHBIX ypaBHeHUH. ccnenoBannu TectupoBanue
Cuctembl TUHEHHBIX




ypaBHeHuUH. JInHen-
Has 3aBUCHMOCTb.
Panr

cuctem metoaoMm [aycca.

JIuneitnpie npocTtpancTBa. JInHEHAas 3aBUCUMOCTh
BeKTOpOB. Panr u 6a3a cucremsl BekTOpoB. ba3uc u
Pa3MEpPHOCTh JIMHENHOT0 npocTpaHcTBa. Koopauna-
ThI BEKTOPA.

Panr matpuupl. Teopema o panre marpuiisl. Boi-
YUCJICHUE PAHra MaTPUILIBI C IOMOILBIO 3JIEMEHTAp-
HBIX TIpeoOpaszoBanuii. Teopema Kponekepa-
Kamnemu. Teopema o pyHnameHTaIbHON cucTemMe
pEeLIeHUI CUCTEMBI OJJHOPOAHBIX JIMHEMHBIX ypaB-
HeHull. CBsA3b MEXKy PELLICHUSIMU CUCTEMBI JINHEH-
HBIX YPABHEHUI U COOTBETCTBYIOIICH CUCTEMBI OJ1-
HOPOJHBIX JIUHEHHBIX YPABHEHUM.

Martpuup! u onpene-
murenu. [Ipunoxe-
HUS TEOPUH OTIpeie-
JIATENIEU

JevictBus Han Matpuiiamu. Kosbiia maTpwil.
HaxosxneHne oOpaTHON MaTPHIIBI C IIOMOIIBO dJIe-
MEHTapHBIX NMPeoOpa3oBaHUI.

[TepecranoBku. Teopembl O YETHBIX U HEYETHBIX
nepecranoBkax. @opmyia onpenenurens. Onpene-
JUTENb TPAHCIIOHUPOBAaHHOM MaTpulibl. Onpenenu-
TE€JIb TPEYTOJIBbHON MaTPHIIbl. DJIEMEHTAPHBIE CBOM-
CTBa OIPEIEIUTEIS.

PasnoxxeHue onpenenuTens mo crpoke (CTonoiy).
QanpmBoe pazioxeHue. OnpeaeauTesb MaTPULIbI
c yriom Hynei. Teopema Jlamnaca (6/n). Onpenenu-
Tenb Bannepmonaa. OnpenenuTens Mporu3BeIeHUs
MAaTpHII.

Kpurepuii cymectBoBanus u hopmysa oOpaTHOM
Marpulbl. Teopema Kpamepa. Kpurepnii HeBbIpOX-
JEHHOCTH MaTpuilbl. JIeMMma 00 OKaWMIISIOIIUX MU-
HOpax U €€ NpuIoKeHus. MaTpruuHble ypaBHEHUS.
Haxoxxaenne oOpaTHON MaTpHIIbI C TOMOILBIO dJie-
MEHTapHBIX MTPeoOpa3zoBaHUi.

TectupoBanue

KOJ’IBI_Ia BBIUCTOB 1
T10JI4

OTtHomeHne SKBUBAJICHTHOCTH. Teopema o pazOue-
HUU MHOYKECTBA Ha KJIACChl SKBUBaJIEHTHOCTU. Dak-
TOPMHOKECTBO. JleMMMOCTb B KOJIBIIE LIEIIBIX M-
ceis. Konbia BeraetoB. OOpaTuMble 3JIEMEHTHI KO-
nery BeiueToB. [losist BbIUETOB.

Xapaxrepucrtuka nois. IIpoctsie nmoms.

TectupoBanue

MHorou4iaeHsl OT OJI-
HOH NIEPEMEHHOU

MHorowieHsl OT OJHON EPpEMEHHOMN. JlenmuMocTh
MHOTOWIEHOB. Teopema o IeJIeHUU ¢ OCTaTKOM.
HO/I n HOK. Anroputm EBknmnaa. Jluneiinoe
npeactasienne HOJI. CBoiicTBa B3auMHO IIPOCTHIX
MHOT'OWIEHOB. Pa3io;kxeHre MHOTOJIEHOB Ha He-

TectupoBanue




MPUBOAUMBIE MHOKUTEIN. KOpHU MHOTOUJIEHOB.
Teopema be3y. Otaenenune kpatHbix kopHeil. Oc-
HOBHas Teopema anreOpsl. HempuBoauMeie MHOTO-
YJICHBI HAJ] MOJISIMU BEIIECTBEHHBIX U KOMITJIEKCHBIX
yucesl. [ paHuibl BEMECTBEHHBIX KOPHENW MHOTO-
uneHa. Teopema Iltypma.

MHoOro4jeHs! OT He-
CKOJIBKHX IIEPEMEH-
HBIX

Ko7bp110 MHOTO4JIEHOB OT HECKOJIBKUX IIEPEMEHHBIX.
I'pynna noncranosok. [Ipeacrasinenue noacrano-
BOK B BH/JIE IIPOU3BEICHUS HE3aBUCUMBIX LIUKJIOB U
Tpa"cno3uuuii. CHUMMETpUYECKNE MHOTOUJICHBI.
OcHoBHas TeopeMa 0 CUMMETPHYECKUX MHOIO4JIE-
Hax. ®opmyiel HeroToHA. Pe3ynbTaHT A1BYyX MHOTO-
WwIeHOB. VICKIII0UeHNEe HEU3BECTHBIX U3 CUCTEM JIBYX
anredpanvyeckux ypaBHEHUH C IByMsI HEU3BECTHBI-
MH. JIMCKPUMHUHAHT MHOI'OYJIEHA U €70 CBOMCTBA.

TectupoBanue

Jluueiinbie npo-
CTpaHCTBA U NOA-
MPOCTPaHCTBA

Jluneiinbpie mpocTpadcTBa. PasmepHOCTh U 6a3uc
JIMHEWHOoro npocrpancTa. Koopaunarsl BekTopa.
N3omopdu3m TuHEHHBIX TPOCTPAHCTB.

Jluneitnpie moanpocTpancTBa. Kpurepuii u ocHOB-
HbIe crtocoObl 3aganus. CymMMa u niepecedeHue Ju-
HEHHBIX OAIpOCTpaHcTB. Teopema o pazMepHOCTH
CYMMBI JIMHEHHBIX TOAIPOCTpaHCTB. [Ipsamas cymma
TUHENHBIX oAnpocTpaHcTB. ConpsiKeHHOe MPo-
CTpPaHCTBO.

TectupoBanue

EBKnnI0BHI M yHU-
TapHbIE MPOCTPaH-
CcTBa

EBKIINI0BBI M YHUTapHBIE BEKTOPHBIE TPOCTPAH-
ctBa. CkaisipHoe npou3BefieHre BekTopos. [Ipume-
PBI €BKIMIOBBIX ITpocTpaHcTB. HepaBencTBo Komu-
byHsAkoBckoro. /nrHa BEKTOpa U yroj MeXay BEeK-
TOpaMU B €BKJIUJA0BOM MpocTpaHCcTBE. OpTOroHaIu-
3auus ['pama-lIMuara. OpToHOpMUpPOBaHHBIE 0a3H-
cbl. I30MophHOCTH €BKINIOBBIX (YHUTApHBIX) HPO-
CTPaHCTB OJIMHAKOBOI pazMepHOocTH. OpTOroHab-
HbIE MaTpHLbl. MaTpuIia nepexona Mexay opTo-
HOPMHUPOBaHHBIMU Oa3ucamu. Matpuna ['pama.
O6mwem k-mepHoro napamuienenumnena. I 'eomerpuye
CKasl MHTEPIIpETALMsl ONpeaeIuTeNs MaTpuisl. Op-
TOTOHAJIBHOE JIOTNOJIHEHUE JTMHEWHOTO OAIPO-
cTpaHcTBa. OpTOroHajlbHas MPOEKIMs BEKTOpa Ha
MOANIPOCTPAHCTBO.

TectupoBanue
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Jlunelinbpie oToOpa-
xeHus. CTpykTypa
JMHENHBIX ONepaTo-
poB

Jluneitnpie oToOpakenus. Teopema o pazMepHOCTH
a1pa U obpa3za JInHeiHoro oToopaxenus. HeBbipo-
JKJCHHBIE JIMHEWHBIE ONepaTopbl. MaTpuna TnHen-
HOTrO oneparopa. M3zomopdusm anredp TMHEHHBIX
ONepaTopoB U MaTpull. TeopeMa o KOOpAMHATAX
o0Opa3a BEKTOpa OTHOCUTENLHO JIMHEIHOTO onepa-

TectupoBanue




TOpa. 3aKOH U3MEHEHUS MaTpULbl TUHEHHOIO OIle-
paropa npu nepexoje K Apyromy 6asucy. Panr npo-
U3BE/ICHUS MATPHLL.

WHBapuaHTHbBIE NOAIPOCTPAHCTBA JINHEHHOTO OIle-
patopa. CoOCTBEHHBIC BEKTOPHI 1 COOCTBCHHBIE
3Ha4YeHMs JIMHEWHOro oneparopa. Teopema I amuiib-
toHa-Kamu. Teopema o cylecTBOBaHUM UHBAPHU-
AHTHOI'O NOAIPOCTPaHCTBA BECIICCTBCHHOI'O JIMHEH-
HOTO oneparopa. Teopema o pa3iokeHUU Ipo-
CTPaHCTBA B IPSAMYIO CyMMY KOPHEBBIX ITOAIIPO-
CTpaHCTB. Pa3noxxeHne KOpHEBOIO MOANPOCTPaH-
CTBa B IPAMYIO CyMMY LUK/IHYecKuX. JKopaaHoB
0a3uc u )xopJaHoBa MaTpuLa. Teopema o euH-
CTBEHHOCTH >KOPJaHOBOM HOpMaJIbHON (hOPMBI.
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Jluneiinpie mpeobdpa-
30BaHUsI €BKIIUIOBBIX
Y YHUTAPHBIX MPO-
CTPaHCTB

[IpeoOpa3oBaHus €BKIMIOBBIX U YHUTAPHBIX TIPO-
cTpancTB. OpTOroHalIbHBIE U YHUTAPHBIEC TPeoOpa-
30BaHUSI: ONPEICICHUE U SKBUBAJICHTHBIC YCIOBUSI.
OptoronanbHble MpeoOpa3zoBaHMs €BKIHI0BBIX
IpOCTPaHCTB pasmepHocTn < 2. OCHOBHAs CTPYK-
TypHas TeopemMa 00 OPTOrOHAJIbHBIX U YHUTAPHBIX
npeobpazoBanusx. Teopema Diinepa. Camoconpsi-
YKEHHbIE TIPe0Opa30BaHUsl.

TectupoBanue
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bununeinrie n
KBaJIpaTU4YHbIE

byHKIIUN

bununeiiHbie 1 KBagpaTUIHBIC QYHKITHH: OMIpeIe-
JIeHUE, IPUMEPBHI, CBONCTBA. 3aKOH U3MEHEHHS MaT-
PHIIBI KBaJIpaTUIHOU (DYHKITMU MPU TIEPEXo/ie K
npyromy 6asucy. KBaapaTuunsle QyHKIINM U KBaJ-
patuunbie popmbl. Kputepuit 5KkBUBaI€HTHOCTH
kBaapaTHuHbIX hopm. Teopema Jlarpanxka u 3akoH
WHEePIHH JUTsl KBaApaTHIHbIX QyHKIuH. [Tomoxu-
TEJBHHO ONpeieNieHHbIe KBaIpaTHUHbIe (DYHKIINU.
COOTBETCTBHE MEX]ly OMJIMHEHHBIMU (hopMamMu U
JIMHEWHBIMU oneparopamu. Teopema o puBeIeHUN
BEIIECTBEHHON KBaIpaTHYHOU (POPMBI K TTIABHBIM
ocsM. [Tapsl popm.

TectupoBanue
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OIeMEeHTHI MHOTO-
MEpHOI reoMeTpUH

AddunHBIE TPOCTPAHCTBA: SKBUBAJICHTHBIE OTIpe-
nenenus, nzomopousm. AdduHHbIE MOANPOCTPAH-
CTBa: OIpe/ieJIeHHEe, CIIOCOOBI 3a/JaHuUsl, B3aUMHOE
pacrnosioxenue. AdduHHas cucTeMa KOOpIMHAT.
Addunnbie koopauHaTel. Dopmyisl mpeodpas3oBa-
Hus KoopauHat. KBagpuku B apuHHOM MTPOCTpaH-
ctBe. LlenTp kBaapuku. AddunHas u eBkInI0Ba
KJ1accu(UKalUU KBaJIpHK.

Addunnble 0TOOpakeHUs: YKBUBAJIEHTHBIE OTIpeie-
nenus, tuddepeniman, cBoicTa, KpuTepuit oopa-
tumocTH. ['pynna appuHHBIX npeobpazoBaHU.

TectupoBanue




JBwxenus ahGUHHO-eBKINIOBBIX IPOCTPAHCTB.

[IpoeKTHBHBIE MPOCTPAHCTBA U TOAIPOCTPAHCTBA.
[IpoexTuBHBIE 000104KH. Teopema 0 pa3MepHOCTH
u ee cneacteusa. AQdunnasie kapTsl. OTHOPOIHBIE U
HEOJTHOPOJHbIE KoOpanHaThl. Teopema [le3apra.

I'pynna npoekTuBHBIX npeodpa3zoBanuid. MHTeppe-
TaIysl IPOSKTUBHOTO MpeoOpa3oBaHust Ha apPuH-
HOU KapTe KaK CyIepIO3UIMU JINHEHHOTO peodpa-
30BaHMS U [ICHTPAJILHOTO MPOEKTUPOBAHUS. 3aMKCh
IIPOEKTUBHBIX IPE0Opa30BaHUIl B OTHOPOIHBIX U
HEOJHOPOAHBIX KoopauHaTax. Peann3anus rpymnmst
[IOJICTAHOBOK B JPOOHO-TMHENHBIX PyHKIMIX. OT-
HOILIEHHE YEThIPEX TOUYEK KaK MPOEKTUBHBINA NHBA-
puaHT. 'apMOHHYECKHE YETBEPKH TOYEK.

KBaI[pI/IKI/I B IIPOCKTHBHBIX IIPOCTPAHCTBAX.
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DneMeHTHI TEH30p-
HOW ayreOpbl

[onmunuueinble QyHKIMM HA BEKTOPHOM IIPOCTpPaH-
cre. O0u1ee noHATue TeH3opa. Mi3mMeHnenue koop-
JIMHATBI TEH30pa IIPU Nepexoie K HOBOM cucTeme
KoopauHaT. HTepnperanuu TeH30pOB HEOOIBIIOTO
panra. Onepanuu HajJ TEH30paMHy, CBEpPTKa TEH30pa.
CuMMeTpruecKre U KOCOCUMMETPUYECKUE TEH30-
pbl. Onepanyy CUMMETPUPOBAHUS U ATbTEPHATHPO-
BaHUs, BHEIIIHEE YMHOXKeHHE. BHemHs s anrebpa:
CBSI3b C ONPEEIUTENSIMUI; OPUEHTALIUsI KOHEUHO-
MEPHOI'0 BEKTOPHOT'O IPOCTPAHCTBA.

TectupoBanue
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DNEMEHTHI TEOPUH
rpyII

['pynnsl, usomopdusm rpymnim. ['pymnmnsl nogacTano-
BOkK. Teopema Kamu. [uknuueckue rpynmsl. [Tos-
rpynmnsl. CMexHbIE KIacchl o noarpymmne. Teopema
Jlarpanska u ee ciaenctsus. [loarpynnsl nukande-
CKHX TpYIII.

Hopmanbnsie noarpymnmsl. @akToprpymisl 10 HOp-
MaJbHBIM noarpymmamM. ['omoMmopdusm rpymm. Oc-
HOBHas Teopema 00 uzomopdusme. Teopema o co-
OTBETCTBUHU MOArPYHI Npu romoMopdusme. [Ipous-
BeJIeHUE MOATpyIIl. Bropas u TpeThs Teopembl 00
momoppuzme. Kommnosurnmonusiit peia. Kommosu-
unoHHble pakTopbl. Teopema XKopnana-I'enbaepa.
Paspemmmbie rpynmnsl. ['pynmnsr aBToMoOphU3MOB.
BuyTtpennue aBToOMOpQHU3MBI.

Knaccor COIIPSAKCHHBIX 3JICMCHTOB. (I>opMlea KJ1ac-
COB. HCTpI/IBI/IaJ'ILHOCTB HCHTpa KOHEYHOM p-

rpynnel. I'pymms mopsaka p. ITpocTsie TPYIIEL.
Kitacchl conpsikeHHBIX 3JIEMEHTOB B IPYIIAX MOJ-
cranoBok. [TpocroTta rpynm A, N>5.

TectupoBanue




JleiicTBre rpynn Ha MHOKecTBax. OpOUTHI U cTaOu-
nau3aTopel. Teopema 0 KOIMYeCTBE SJIEMEHTOB B Op-
oute. CunoBckue nmoarpynmsl. Teopema Cuosa.
Onucanuie rpymnn HEOOIBITUX MOPSIKOB.

Buemnee u BHyTpeHHe nipousBeaeHue rpymm. Ko-
HEYHOIIOPO>K/IEHHBIE TPYMIBI U UX CBOicTBa. Teo-
pema o moArpymnmnax cBOOOAHBIX a0eIeBbIX TPYII.

Omnucanue KOHCYHOIIOPOKACHHBIX abeJIeBhIX TPYIIIL.

CBoOoHbIC TPYIIIBL. 3aaHue TPy 00pa3yronu-
MU U OIIPCACIIAIOINMU COOTHOICHUSAMU.
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DJIEMEHTHI TEOPUH
MPEICTABICHUAN

JIuHeliHbIe U MAaTPUYHBIE IPEJCTABICHUS IPYIIIL.
N3omMopdu3M 1 5KBUBAIEHTHOCTh NPEICTABICHUH.
[IpuBOAMMOCTB U Pa3I0KUMOCTb JIMHEHHBIX U MAT-
puuHBIX npenactaBieHuil. G-moxynu. Iloamonynu u
¢dakropmoaynu. 'omoMopdu3Mbl MOYIIEH U CILIe-
Tarollue oneparopsl npeacrasieHuil. Jlemma [lypa
U ee cieJCcTBUA. BrioaHe npuBoauMBbIe MpecTaBe-
HUS U oaynpocTbie Moayau. CoiicTBa. Briosine
MIPUBOJIMMOCTh MOHOMHUAJILHOTO MPEICTABICHUS
cumMMmeTpudeckoi rpynmsl. Teopema 06 oproro-
HaJbHOCTH (YHUTAPHOCTH) BEIIECTBEHHBIX (KOM-
IUIEKCHBIX) npeacTaBiaeHuil. Teopema Mamke. He-
MPUBOAMMBIE KOMIUIEKCHBIE TIPE/ICTABICHUS TPYII-
nel qu3apa D, . Hempusoaumele peacTaBiaeHus

abeneBbIX rpymi. KoMMyTaHT rpynmsl u ofHOMEp-
HBIE [TPEICTABIECHMS IPYIIL. XapaKTepsl IPYIIIL.
Omnpenenenne, npuMepsl U CBOWCTBA. Y HUTAPHOE
MPOCTPAHCTBO LIEHTPAIbHBIX QyHKIUNA. OCHOBHAs
TEOpeMa TEOPUH KOMIUJIEKCHBIX XapaKTEPOB U €€
cnenctBus. KonmnyecTBo U pa3MepHOCTH HENPUBO-
JTUMBIX KOMIUIEKCHBIX IpesicTaBieHuil. [Ipencras-
JIEHUS ¥ TaOJINIIBI XapaKTepOB TPYIII

SB’A4’S41Q8’D4A5'

TectupoBanue
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DIEMEHTHI TEOpUU
KOJIELI U T10JIEN

Lenoctabie konbna. [Tons yacTHeIX. JJenumocts B
LIEJIOCTHBIX KoJblax. @akTopuaibHbie KOIbIA. EB-
KJIUAOBBI KOJIbIAa. PDaKTOPUAIBHOCTH €BKIUOBBIX
kouienl. [Ipumepsl eBKIMIO0BBIX KOJIEII.

Wneans! konen. Konbua rinaBHbIx uaeanos. Pak-
Topkoibla. 'omomopusmel konen. Teopemsl o To-
Momopdu3zmax. Koneunsle noss.

TectupoBanue

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA — HE IPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.




Haumenosanue dopma TEKYIIEro
Ne Tematuka nabopaTopHbIX padoT
paszznena KOHTPOJISL

1 2 3 4
JIeficTBHS ¢ KOMIUIEKCHBIMH YHCIIAMU. IIpoBepka nomari-
['eomeTpuueckoe N300paKEHUE U TPUTO-  [HETO 3a/1aHusl, KOH-

1 lkommuexcrbie uncqa  |HOMETpHUECKas GopMa KOMILIEKCHOTO TpoJsibHas paboTa
gucia. Popmyna Myaspa. KopHu u3 kom-
ieKcHbIX uncen. Kopuu u3 1.
HccnenoBanue cucreM JIMHEHHBIX ypaB-  |[IpoBepka momar-
HeHul metonom ["aycca. HEro 3a/1aHUs
JInnelinble npocTpaHcTBa. JInHeHas 3a-
BHUCUMOCTb BeKTOpOB. Panr u 6a3a cucre-

5 CucreMbl TUHEHHBIX MBI BEKTOPOB.

ypaBHeHUH. JInHelHas
3aBUCUMOCTb. Panr

Panr matpuisl. Beruncienue panra mat-
PHILIBI C TOMOILBIO AJIEMEHTAPHBIX IPe00-
pasoBanuil. PyHaaMeHTalbHas CUCTEMA
pELIEeHHUI CUCTEMBI OJTHOPOIHBIX JIMHEH-
HBIX YPaBHEHUH.

JleficTBHs HaX MaTpULIAMU.

[TepecranoBku. @opmyna onpeaeauTens.
HaxoxneHnue onpeaenurenei MaTpuIl ¢

MOMOIIIBIO AJIEMEHTaPHBIX Mpeodpa3oBa-
HUUW U C UCTIOJIb30BAHUEM CBOMCTB OIlpe-

[IpoBepka nomari-
HEro 3aJlaHus, KOH-
TpoJbHas pabora

Marpuliiel u onpeaenu-
tenu. [Ipunoxenus teo-
pHUU OIPEIEIUTENEH

ACIIUTCIIA.

Haxoxnenne oOpaTHOM MaTpuIsl ¢ TIO-
MOILBIO (POPMYJIBI M C TOMOIIBIO AIEMEH-
TapHbIX peoOpazoBaHuil. PopMyIIbl
Kpawmepa pemenust CJIY. Haxoxnenue
paHra MaTpULbl METOI0M OKaMIISIOIINX
MUHOPOB. MaTpuyuHble ypaBHEHHUSL.

33.,[[21‘114 Ha JCIIMMOCTD LCIIBIX YHUCCII.
KOJ'ILI_[E[ BBIUCTOB. O6paTI/IMI>Ie OJICMCHTBI
KOJICI] BBIYCTOB. Ilons BEIUETOB.

[IpoBepka nomam-

Konb1ia BEIUETOB U OIS HETO 3alaHus

JlenuMoCTh MHOTOUYJIEHOB, JEJIEHHE C
ocratkoM. Cxema ['oprepa. HOJl u HOK.
Anroput™m EBknupa. JIuneiinoe npen-
craBinenne HOJl. Kopau MHOrOwIeHOB,
IPaHULbI BEIIECTBEHHBIX KOPHEH, OTAEIE-
HUE KpaTHBIX KOpHEH. PaznokeHne MHo-
TOWICHOB Ha HENPUBOAUMBIE MHOXKUTEIH.

MHorousyieHbI OT OJTHON
MEPEMEHHOMN

MHOTO0o4JIeHbI OT HE-
CKOJIBKHX TTEPEMEHHBIX

['pymmna nocTaHOBOK, MTPe/ICTaBICHHE
MIOJICTAHOBOK B BHJI€ IPOU3BE/ICHNUS HE3a-

[IpoBepka nqomari-
HEro 3aJaHus, KOH-




BHUCUMBIX LIUKJIOB U TpaHcro3uuui. Cum-
METPUUYECKNE MHOTOUJIEHBI, IPEICTaBIIE-
HUE Yepe3 dneMeHTapHbie GpyHknuu. Dop-
MyJibl HeroToHA. Pe3ynbTanT 1ByX MHOIO-
YJIEHOB, UCKJIIOUEHUE HEU3BECTHBIX U3 CH-
CTEM JBYX alreOpanyuecKux ypaBHEHUH C
JBYMsI HEU3BECTHBIMU. J[MCKPUMHUHAHT
MHOT'OYJIEHA.

TpoJsibHas paboTa

JIuneitnple mpocTpan-

CTBa U IIOAIIPOCTPAHCTBA

Martpuua nepexojia ¥ 3aKOH U3MEHEHUS
KOOpAuHAT BekTopa. JIuHeiHble moampo-
crpancTtBa. CyMMa M iepeceyeHue JUHEn-
HBIX IIOAIIPOCTPAHCTB. ba3uc u pasmep-
HOCTb ITOANIPOCTPAHCTB.

IIpoBepka nomari-
HETOo 3aJaHus

EBKJII/I[[OBI)I " YHUTap-
HBIC ITPOCTPAHCTBA

JlimHa BEKTOpa M YTOJl MEX/y BEKTOPaAMH
B €BKJIMIOBOM IpocTpaHcTBe. OpTOroHa-
mu3anus ['pama-1lImuara. OproHopmupo-
BaHHBIC Oa3uckl. Matpuna ['pama. O6bem
k-mepHoro napaienenuneaa. Oproro-
HAJIBHOE JOMOJTHEHUE JIMHEHHOTO MOAIIPO-
crpancTBa. OpTOroHaANbHAS MPOEKIIHS
BEKTOpa Ha MOJIPOCTpaHcTBO. Paccros-
HUE OT BEKTOPa JI0 MOANPOCTPAHCTBRA,
YrOJI MEXAY BEKTOPOM U MOANPOCTPAH-
CTBOM.

IIpoBepka nomam-
HEro 3aJlaHus, KOH-
TpoJbHas pabora

Jluneiinbie oToOpaxe-
Hus. CTpyKTypa JIUHEeH-
HBIX OIIEPaTopoB

Jluneitaple oTOOpakeHus, Apo U 00pa3
JTUHEHHOTO 0TOOpaxeHus. MaTtpuia jJu-
HelHoro oneparopa. MI3MeHeHne MaTpulbl
JUHENWHOTO OMepaTopa Mpu nepexoae K
Ipyromy Gasucy.

Co6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHMsI INHEWHOI0 oneparopa, 1uaro-
Hanu3upyemocTb. JKopaaHoB 6a3uc u
YKOPJIaHOBA MaTpHIla JMHEHHOTO OIepaTo-
pa. lHBapuaHTHBIE TOIIPOCTPAHCTBA JIU-
HEWHOTro onepaTropa.
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Jluneiinbie mpeoOpazo-
BAaHU €BKIINJOBBIX N
YHHUTAPHBIX TPO-
CTPaHCTB

OpToroHanbHble U YHUTapHbIE Tpeodpa-
30BaHus. CaMOCOIpsKeHHBIE TPeodpaso-
BaHus. [IpuBeneHne K KAHOHUYECKOMY
BUJTY.

IIposepka nqomam-
HErOo 3aJaHus, KOH-
TpoJbHas paboTa

11

bununelinbie u KBaspa-
TUYHbIE QYHKIIUN

[TpuBeneHue KBagpaTHUHBIX GPOPM K Ka-
HOHMYECKOMY U HOPMAJIbHOMY BHly M€-
TozoM JlarpaHxa. DKBUBAJIEHTHOCTh
KBagpaTHuHbIX Gopm. [IpuBeneHue Beme-
CTBEHHBIX KBaJPaTHUHBIX (OPM K IJIaB-

IIpoBepka nomam-
HETO0 3aJI1aHus, KOH-
TpoJbHas paboTa




HBIM 0csiM. [10JI0KUTENBEHO ONIpe/ieIeHHBIE
KBagpaTHuHblie popmbl. [Tapsl popm.
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DIeMEHTBI MHOTOMEp-
HOHM TeOMEeTpUU

AdduHHBIE TPOCTPAHCTBA U TIOJIPO-
CTpaHCTBa. B3auMHoe pacnonoxenue
adGuHHBIX TOAIpPOCTpaHCTB. AQPHUHHbIE
orobpakenus. Kagpuku B appuHHOM
npoctpanctse. Llentp kBagpuku. Apdpun-
Hasl ¥ €BKJIMI0BA KJIacCU(pUKALMU KBa-
PHK.

[IpoekTHBHBIE MPOCTPAHCTBA U MOATPO-
ctpanctBa. [IpoexktuBHbie 06010uKu. On-
HOPOJIHBIE U HEOTHOPOJAHBIE KOOPAUHATHI.
[TpoextuBHbIe peoOpazoBanus. KBaapu-
KU B IIPOCKTUBHBIX MPOCTPAHCTBAX.

IIpoBepka nomam-
HETO0 3aJIaHus

13

OJeMeHThI TEH30PHOM
anreOpbl

Omnepanuu HajJ TEH30paMH, CBEPTKA TEH-
3opa. Onepanuyu CUMMETPUPOBAHUS U
aJIbTEPHATUPOBAHMSI, BHEIIIHEE YMHOXKE-
HUE.
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DNEeMEHTHI TEOPUU
rpyImmn

['pynsl, m3oMophusm rpymi. ['pymmbt
noactaHoBok. Teopema Kamu. Huknunue-
ckue rpynmnsl. [logrpynmnsr. CmexHbIe
KJ1acchl o noarpymne. [loarpynmnsl nuk-
JINYECKUX TPYII.

HopmanbsHable noarpynmsl. @akToprpymnist
[0 HOpMAaJIbHBIM MOATpyHnamM. I'omomop-
¢u3m rpynn. ['pymnmsl aBToMOp(hU3MOB.
Knaccel conpsikeHHBIX 271eMeHTOB. Dop-
MyJa kjaccoB. [leificTBue rpynn Ha MHO-
xectBax. OpOuTsl U ctabunuszaropsl. Cu-
JIOBCKHE TOATPYNIBL. [ pymimbl HeOOIbIINX
nopsiikoB. KoHewHOTIOpOXK IeHHBIE abere-
BBI TPYMIBL. 3a/IaHUE TPy 00pa3yroIu-
MU H OTIPEICISIFOIINMHI COOTHOIICHUSIMHU.

IIpoBepka nomam-
HEro 3aJlaHus, KOH-
TpoJbHas pabora
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DJIEMEHTHI TEOPUU
MIPEJCTaBICHUI

JIuHeiHble M1 MAaTPUYHBIE IPEACTABICHUS
rpynn. [IpuBoaUMOCTb U pa3IoKUMOCTh
JUHENHBIX U MATPUUYHBIX NPEACTABICHUM.
Moaynu, noaMoaynu U GakTOPMOAYIIH,
roMoMopdu3mbl Moayneit. OJHOMEpHBIE
npencrasieHus. HempuBoaumele KOM-
IUIEKCHBIE TIPEJICTaBICHUS rpynn. Xapak-
Tepsl Tpyni. KonnuecTBo u pa3sMeEpHOCTH
HENPHUBOJUMBIX KOMIUIEKCHBIX MTPEICTaB-
nenuil. [IpencraBneHus u TabIULbI XapakK-

TEpOB IPyMl.

IIpoBepka nomam-
HETO0 3aJIaHus
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DNEMEHTBI TEOPUH KO-
Jen ¥ 1oJien

LlenoctHEIe KOJbIIa. JI€IUMOCTD B Iie-
JIOCTHBIX KOJbIlaX. @akTopraibHbIE KOJIb-
na. EBkiinioBel kosibia. [IpumMeps! eBKiIn-
JoBbIX KoJaeu. Mneanel koneu. PakTop-
konbIia. 'omomopdusmer kornern. Koneu-
HBIC MOJIA.

IIpoBepka nomam-
HETO0 3aJjaHMsl, KOH-
TpoJsibHas paboTa

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI

00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)

Bun
CaMOCTOATEJILHOM
padoThI

IlepeyeHb y4ueOHO-METOAMYECKOT0 OOecIeYeHUus1 U CIMILIU-
HBbI 110 BHINIOJTHEHHIO CAMOCTOSITEILHOI padoThI

2

3

IloaroroBka k Te-
KYILIEMY KOHTPOJIIO

1. Metoauueckue yka3aHus JUis MOATOTOBKHU K 3aHATHUAM JIEK-
LIMOHHOT'O U CEMMHAPCKOro TUIA. Y TBEPXKIACHBI Ha 3acelaHUU
CoBera (akynpreTa MaTeMaTHUKM U KOMIIBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 .

2. Meroauyeckue yKazaHUs 110 BBIIOJIHEHUIO CAMOCTOSITENb-
HOUM paboThl oOywaromuxcs. YTBepkaeHbl Ha 3aceqanuu Co-
BeTa (aKylbTeTa MaTeMaTHUKH W KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

3. Meronnyeckue yka3zaHHs 110 UCIOJIb30BAaHUIO MHTEPAKTHUB-
HBIX METO/I0B 00y4eHMs. YTBepxkaeHbl Ha 3acenanuu Cosera
(bakynbTeTa MaTeMaTUKU U KOMIbIoTepHbIX Hayk PI'BOY BO
«KyOI'V». [Ipotokon Ne 5t ot 05 mas 2022 r.

4. Meronndeckue yka3aHMs IO MOATOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepxaeHbl Ha 3aceqannu CoBeta (paxyiib-
TeTa MaTeMaTHMKM M KommbloTepHbIXx Hayk PI'BOY BO
«KyOI'Y». IIpotokon Ne 5t ot 05 mas 2022 r.

Brimonnenue na6o-
paTOPHBIX paboT U
pacyeTHo-
rpauvecKux 3aja-
HUU

1. Metoauueckue yka3zaHUs 10 BBIIOJIHEHHUIO J1aOOPaTOPHBIX
pabot. YTBepxkeHbl Ha 3acenanuu Cosera ¢akyibTeTa mMare-
MaTUKH U KoMibloTepHbIX Hayk @PI'BOY BO «Ky6I'Y». IIpo-
tokoJs1 Ne 5 ot 05 mas 2022 .

2. Meronuyeckue YKa3aHHsS IO BBIMOJHEHHIO pacyeTHO-
rpaduyecKux 3amaHuid. YTBepxkAeHbl Ha 3acegaHuu CoBera
(bakynbTeTa MaTeMaTUKU M KOMIIbIOTepHbIX Hayk PI'BOY BO
«KyOI'V». [Ipotoxon Ne 5 ot 05 mast 2022 r.

IloaroroBka n
odopMIieHHEe OTYe-
TOB 10 TIPAKTHKE

Metoanyeckne yKkazaHUs MO MOJTOTOBKE U 0(OPMIICHHUIO OTYE-
Ta MO MpaKTUKe. Y TBEpPKIeHbI Ha 3acenanuu Cosera (paxkyibTe-
Ta MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk PI'BOY BO «KyOoI'Y».
ITpotokoa Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3a-
IIMTA BBITYCKHOMN
KBaJIN(DUKAIIIOHHOM
paboThI

Metoauuecke yka3zaHUs 110 BBIIIOJHEHHUIO U 3alllUTE BBITYCK-
HOW KBaJTM(UKAIIMOHHON paboThl (0akasaBpHar, MarucTpaTypa,
crenuanuTeT). YTBepkaeHbl Ha 3aceqanuu Coseta ¢akynbrera
MaTeMaTHKU U KomInbloTepHbIX Hayk OI'BOY BO «Ky6I'Vy.




| IIporokon Ne 5 ot 05 mast 2022 T.

Y4eOHO-MeTOAUYECKUE MaTepHalbl IJIs CaMOCTOSITENbHONH paboThl 00yYaromuxcs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHSL:

— B MieyaTHOM popme yBeIHMUEHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

J1jig U1 ¢ HapYIICHUSMHU CTyXa:

— B mieyaTHoM hopme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA,

3. O0pa3oBaTeIbHble TEXHOJIOTHH.
[Ipu u3ydyeHnn AaHHOTO Kypca UCHOIB3YIOTCS TPAAUIIMOHHBIC JIGKIIMU U J1aDOpaTOpHBIE
3aHATHUA.

Lenb n1abopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH IOJYyYEHHbIE Ha JIEKIUIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIIEIOBAHUIO KOHKPETHBIX 3ajad. B kaxxaom cemectpe
IIPOBOJSITCSI KOHTPOJIbHBIE PA0OTHI /1711 IPOBEPKU YCBOCHUS MaTepualia CTyIEHTaMU.

HJ’IH Jiu € OrpaHUYCHHBIMU BO3MOKHOCTSAMHU 300POBBA NPCAYCMOTPEHA OpraHU3alusd
KOHCYJII)T&III/Iﬁ C UCITIOJIb30BaAHHEM E)HGKTpOHHOI\/JI IIOYTHI.

4. OueHo4YHbIe CpeAcTBA JJIsl TeKYIero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalNu.
VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUU C IpaduKoM y4yeOHOro mpolecca.

[Tporecc camocTosTENbHOM pabOThl KOHTPOJIUPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH M MHIU-
BHUIyQJIbHBIX KOHCYJIBTALINM.

OneHOYHBIMU CPEICTBAMU JAUCLMIUIMHBI SIBJISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TAK)KE Ha JJAOOPATOPHBIX 3aHATUAX — OTBET Y AOCKU U MPO-
BEpKa JIOMAIIHUX 33/IaHHi1) ¥ UTOTOBAas aTTeCTaIHs (3a4eT, IK3aMEH).

4.1 CTpyKTypa OLeHOYHBIX CPeACTB VISl TeKYLlell U MPOMeKYTOYHOIM aTTecTalun

HaumMeHnoBaHue OI11eHOYHOTO CpCACTBa

Ne Ko u nanmerosanue Pe3ynberatsl 06ydeHust IIpomesxyTouHast
/I MHANKATOpa (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb aTTecTalus
(B cooTBeTcTBUH C 1I. 1.4)
HOIIK-1.1. 3naer akry- HNOIIK-1.1. 3-1. 3uaer | BrimoaHeHne JOMaIIHUX 3a- Bomnpock! Ha k-
aJbHBIC U 3HAYMMBbIE IIPO- | OCHOBHbIC (DaKkThl W WIEH | JaHUi, OIPOC Ha JIEKI[MOHHBIX | 3aMeHax
65eMbl pyHIaMEHTAITb- Kypca anredpsl, (GopMy- | 1 1a00paTOPHBIX 3aHSATHSIX. Bo 1,2 u3 ce-
HOM MaTeMaTHKH JMPOBKK  yTBepxkJeHuH, | KoHTposbHbIEe 1 camocTos- MecTpax
METO/IBl MX JIOKa3aTelb- | TEIbHbIC pabOTHI, KOJIJIOKBH-
CTBa yM
1
HOIIK-1.1.V-1.Ymeer
CBSI3BIBATh HJIEH alreOpbl
C KOHKpPETHBIMH IpoOIe-
MaMH  (QyHIaMEHTAIbHON
MaTeMaTHK1




HOIIK-1.1.B-1. Bmnaneer
HaBBIKAMH PELICHUS TH-
MOBBIX TPAKTUYECKHUX 3a-
JTaHWUN Kypca anreOpsl

HOIIK -1.2. OcymecTs-
JISIeT BEIOOp METO/IOB pe-
IIeHHs 337124 (pyH/IaMeH-
TaJIbHOI MaTeMaTuKu

HOIIK-1.2. 3-1. 3maer
CBSI3M MEXKIY OCHOBHBIMH
MOHATUSIMH U Pe3yJbTaTa-
MU  anreOpel, CBOMCTBa
MAaTeMaTHYCCKUX  OOBEK-
TOB B 3TOH 00JacTH
HOIIK-1.2. VY-1. VYwmeer
MIPUMEHSTH TEOPETHUCCKHUEC
3HaHUS TIPH BEIOOpE METO-
JIOB peIeHnH 3amad (yH-
JaMEHTAJILHOM MaTeMaTHu-
KH

HOIIK-1.2. B-1. Bmanmeer
METOJIAMHU aJIreOpanvecKo-
ro ananusa 3aaad QyHaa-
MEHTaJbHOU MaTeMaTUKU

Brimoaaenne JOMAaITHHUX 3a-
ﬂaHHﬁ, OIIPOC Ha JICKIIMOHHBIX
u J'Ia60paTOpHI>IX 3aHATHAX.
KOHTpOJ'IbHLIe H CaMOCTOs-
TCIBbHBIC paGOTLI, KOJIJIOKBH-

™

Bomnpocs! Ha 3k-
3aMeHax

Bo 1,2 u 3 ce-
MecTpax

HOIIK-1.3 Brnazeer
HaBbIKaMu (opmaiusa-
KU aKTyaJIbHBIX 3aJa4
(yHIaMeHTaIbHOU Mate-
MAaTHKH M TIPUIMECHECHUS
HOAXOISIINX METOIOB UX
pelIeHus

HOIIK-1.3. 3-1. 3naet
BO3MOJXKHBIE C(epbl IPHU-
JIOKEHUN MaTeMaTUYECKUX
TIOHATHUH 1 UIeH anreOps
HOIIK-1.3. V-1. Ymeer
HAXOJUTh OCHOBHBIE 3aKO-
HOMEPHOCTH ayreOpande-
CKOTO XapakTepa B 3aja-
4yax (pyHZaMEHTaIbHOH
MaTeMAaTHKU

HOIIK-1.3. B-1. Bnageer
HaBBIKAMU alreOpanye-
CKO#i (hopMasTH3aIiy 3a1a4
(byHIaMEeHTaNbHOM MaTe-
MaTHKH

BrinonHeHue qomanHux 3a-
JIaHUW, OTIPOC Ha JIEKLIIMOHHBIX
1 J1abOpaTOPHBIX 3AHSATHSIX.
KoHuTponbHble 1 caMOCTOS-
TeJbHBIC Pa0OTHI, KOJUIOKBU-

yM

Bomnpocs! Ha 3k-
3aMEHax

Bo 1,2 u 3 ce-
MecTpax

HIIK-1.1. 3Haer oOCHOB-
HblE IIOHATHS, HAEH U
MeToAbl  (hyHIAMEHTAIb-
HBIX MaTeMaTHYECKUX
JUICIUILIAH ISl PELICHHsI
0a30BBIX 3a1a4

UIIK-1.1. 3-1. 3mHaer oc-
HOBHBIC IIOHATHA, UACH U

METOABl Kypca aireOpsl
JUIST  pemieHuss  0a30BBIX
3aad areOphl

HUIIK-1.1. V-1. VYwmeer
yCTaHABIWBaTh  JIOTHYeE-

CKHE CBSI3M MEXIY IOHS-
THSIMH, TPUMEHSTH IIOJTy-
YeHHbIE 3HAHUS VIS pele-
HUA 3aa4 10 TCOPUH
IpyII, TEOPUH  YHCEll,
TEOpPHH KoJjem, ofmeid u
JTMHEHON anredpe
WIIK-1.1. B-1. Bmanmeer
MeToAaMU MW HACIMH  all-
reOpsl IS pemenust 6a3o-
BBIX 33724

BrinonHeHne qomanHux 3a-
JIaHUH, OTIPOC Ha JIEKIIMOHHBIX
1 J1abOpaTOPHBIX 3aHATHSIX.
KonTtpomnsHble 1 camocTos-
TeJbHBIC Pa0OTHI, KOJUIOKBU-

yM

Bomnpocs! Ha 3k-
3aMeHax

BO 1 u 3 cemect-
pax

HIIK-1.2. YmMeeT nepena-
BaTh pE3yNbTAaTHl IPOBE-
JICHHBIX TEOPETHYECKUX U
MPUKIAIHBIX HCCIIE0Ba-
HI/II>'I B BHIC KOHerTHBIX
MPEIMETHBIX PEKOMEHA-

UIIK-1.2. 3-1. 3Haer 3Ha-
YeHHE W MECTO aireOpau-
YECKHX METOJIOB B TEope-
THYECKUX W TMPHUKIATHBIX
MaTeMaTH4YEeCKUX  HCCie-
JIOBAaHUAX

Brimonnenne JOMAIIIHUX 3a-
ﬂaHHﬁ, OIIPOC Ha JICKIHMOHHBIX
u J'Ia60paT0pHLIX 3aHATUAX.
KOHTpOJ'IBHI:IC n CaMOCTOA-
TCIIBHBIC pa6OTBI, KOJIJIOKBH-

yM

Bonpocs! Ha k-
3aMeHax

Bo 1,2 u 3 ce-
MecTpax




Ui B TEPMHHAX MPEJ-
METHOH 00J1acTu

UIIK-1.2. VY-1. Vmeer
BBIIEIISATH anrebpanye-
CKHC CBOWCTBA pe3yJibTa-
TOB TCOPETHUUCCKUX H MPU-
KJIaJHbIX UCCIEN0BaHUI

UIIK-1.2. B-1. Bumaneer
HaBbIKAMH MHTEPIPETAINN

pe3yNbTaTOB  IIPOBENCH-
HBIX TEOPETHYECKUX U
MPUKIAAHBIX  HCCIIE0Ba-

HUH C TOYKU 3pEHUS all-
reOpsl

UIIK-1.3. CamocTos-
TENBHO M KOPPEKTHO pe-
IIaeT CTAaHIAPTHBIC 3a/a-
g (HYHIAMCHTAILHOU U
MPUKIIATHOW MaTeMaTHKH

WIIK-1.3. 3-1. 3naer ain-
rebpanyeckue METO/IbI
peleHus CTaHJAPTHBIX
3amad  (QyHIAMEHTAIBHOM
U TPUKIATHOW MaTeMaTu-
KH

UIIK-1.3. V-1. Ymeer pe-
IaTh CTaHAAPTHBIC 3a/1a4H
(yHIAMEHTAIEHOW U TIPH-
KIQJHOW MAaTeMaTHUKU C
MPUBIICUYCHIEM  METOJIOB
anreOpsI

WIIK-1.3. B-1. Bnageer
HaBbIKAMU DEIEHUS CTaH-
JapTHBIX 3amad  (QyHOa-
MEHTAJIbHOW W TPUKIAJ-
HOM MaTeMaTUKU C IpHU-
BJICUCHHEM METOJOB all-
reOphl

BrinonHeHue goMaiHmux 3a-
Z[aHPIfI, OIIPOC Ha JICKIIMOHHBIX
u J'Ia60paTOpHI>IX 3aHATHAX.
KOHTpOJ'II)HLIe H CaMOCTOs-
TCIBbHBIC paGOTLI, KOJIJIOKBH-

w

Bomnpocs! Ha 3k-
3aMEHax

Bo 1,2 u 3 ce-
MeCTpax

UIIK-1.4. meeTr HaBBIKK
pelieHus ~ MareMaTHde-
CKHMX 3aJa4, COOTBET-
CTBYIOIINX  KBaMH(pUKa-
IIUH, BO3HUKAIOMIUX TIPU
MPOBEACHUHM HAYYHBIX H
MPUKIAIHBIX HCCIIE0BA-
HUH

WIIK-1.4. 3-1. 3Haer Mme-
TOABI pEeUIeHHs 3axad 1o
anrebpe,  BO3HHUKAIOIIUX
IIpU NPOBEAECHUN HAYYHBIX
U TNPUKIAJAHBIX HCCIEI0-
BaHUM

UIIK-1.4. V-1. YMmeeT BbI-
CTpauBaTh W PEaJU30BBI-
BaTh IUIaH MPOBEIEHUS
HAyYHO-TIPUKJIAJHBIX  HC-
CIIeIOBAaHUM, CBS3aHHBEIX C
peuieHueM  3aJaHuid 10
anrebpe.

UIIK-1.4. B-1. Bmaneer
HaBBIKAMH OIMCAHUS aj-
FOPUTMOB  pEUIEHMs  all-
reOpangecKux 3a/1ay,
BIUIOTh 0 HUX BO3MOKHOM
KOMIIBIOTEPHOH  peanu3a-
LUH.

Brimoaaenne JOMAIIIHUX 3a-
,IlaHHﬁ, OIIPOC Ha JICKIIMOHHBIX
u J'Ia60paTOpHBIX 3aHATUAX.
KOHTpOJ'IBHLIC u CaMOCTOA-
TCIBbHBIC pa6OTBI, KOJIJIOKBH-

w

4.2 ®oH/ OLIEHOYHBIX CPEICTB /IJIS MPOBEeHHS TEKYIEero KOHTPOJIS.

IIpumep BapuaHTa KOHTPOJBbHOK padoThl B IEPBOM ceMecTpe




2x—4y+3z=1

1. Pemwuth cucTeMy TUHEHHBIX YpaBHEHUM: <—3X+ Yy —2Z=-2
4x+3y—-z=-1
2 1 -2 3
2. Pemmts MaTpuuHOE ypaBHEHHUE: X = .
1 2 3 -2
2 -2 1 -2
-1 2 2 1
3. Bpruucnuth onpenenuTenb MaTPUIIbL: 11
-3 4 3

IIpumep BapuaHTa KOHTPOJILHOMH PadoTHI BO BTOPOM ceMecTpe

1. Haiitu coOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI IJMHEHHOIrO oOIeparopa,
3a/IaHHOTO CBOEU MaTpHUIIel B HEKOTOPOM Oasuce.

2. HaiiTn xapakTepuCcTUYECKHI 1 MUHUMAIbHBI MHOTOYWIEH MaTPHUIIBL.
3. Haiitu )KH® matpuiibl IMHEHHOTO ornepaTopa.

IIpumep BapuaHTa KOHTPOJILHOH PadoThl B TPETheM ceMecTpe

1. Ommcats Bce abesIeBbI TPYIITBI 33 JaHHOTO MOPSIKA.

2. llepeuncnuTh 3MeMeHTHI (PaKTOPTPYIIIBI TPYIIBI IO MOATPYIIIIE.

3. YKka3arp KJIacchl CONPSKEHHBIX 2JIEMEHTOB JJaHHOW KOHEYHON TPYIIIIHI.

4.3 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arTreCTanmu.

IIpuMepHoe 3a1aHue K 3a4eTy

MEPBbI CEMECTP

1. PemuTs KBasipaTHOE ypaBHEHHE HaJI MOJIEM KOMIUIEKCHBIX YHCEl.

2. Haiitu TpuronomMeTpuyeckyio GopMy U CTENICHb/KOPEHb U3 KOMIUIEKCHOTO YHCIIA.
3. Pemmth cucreMy NMHEHHBIX YpaBHEHUH.
4

Haiitin pyHnameHTanbHy0 CHCTEMY PELIEHUI CUCTEMBI OJTHOPOAHBIX JTMHEHHBIX
YPaBHEHHUHU.

5. HaiiTu panr MaTpuIlbl: C MTOMOIIIBIO AJIEMEHTAPHBIX PEOOPa30BaAHUN, METOIOM
OKaWMJISIFOILIUX MUHOPOB.

6. Haiitu 6a3y cicTeMbl BEKTOPOB M BBIPA3UTh OCTABIIHECS BEKTOPHI Yepe3 HAWICHHYIO
0azsy.

7. HaiiTu onpenenuTenh MaTPUIIBI C TTOMOIIBIO AJIEMEHTAPHBIX TPEOOpPa30BaHUM.



Haiitu 00paTHyI0 MaTpuily: ¢ MOMOIILI0 (POPMYIIBI 0OpaTHOW MATPHUIIBI, C TIOMOIIBIO
JJIEMEHTAPHBIX MPEOOPA3OBAHMIA.

9. Pemmth MaTpu4HOE ypaBHEHHUE.

10. Haiit oOpaTumMble 3JIEMEHTHI U MX OOpaTHBIE 3JIEMEHTHI B KOJIbIIE BHIUYETOB.

11. Haittu HOJl m HOK mHorouneHoB u iuneiHoe npeacrasienne HOJI.

12. OTnenuth KpaTHbIE KOPHU MHOTOYJICHOB.

13. C nomorusto cxemsl 'opHepa: HaliTH pa3oKeHHe MHOTOYJIEHA IO CTENEHsIM X —C,
3HAYEHUS] MHOIOUWIEHA U €T0 IPOU3BOIHBIX B TOUKE C .

14. Pa3noxuTh MHOTOYIEH HA HEITPUBOIUMBbIE MHOXKUTEIH HAJl MOJISIMU BEIIECTBEHHBIX
U KOMIUIEKCHBIX YHUCEIL

15. Haiitu AMCKpPUMUHAHT U PE3YJIbTAHT JJI1 MHOTOUJIEHOB.

BTOPOI1 CEMECTP

1. Haiitu 6a3uc cymMmmbl U IepecedeHUsl TUHEHHBIX TOANPOCTPAHCTB.

2. Haiitu coOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI IMHEWHOTrO Oreparopa.
Haiitu co6cTBEHHBIE 1 KOPHEBBIE MTOANPOCTPAHCTBA JIMHEHHOTO OMepaTopa.

3. Haiitu %opnanoBy HOpMaibHYIO (GOPMY U KOPAAHOB 0a3UC JTMHEHHOTO OrepaTopa

4. OpTOroHaanM30BaTh CUCTEMY BEKTOPOB.

5. Haiitu opToroHanbHy0 NPOEKLHUIO U OPTOTOHAIBHYIO COCTABIISIOILYIO BEKTOPA.

6. IlpuBectu kBagpaTHUHYIO (OPMY K TJIABHBIM OCSIM.

7. Brmmcath cucTeMy JIMHEHHBIX YpaBHEHUH IS INIOCKOCTH, 33aHHON NapameTpuye-
CKH.

8. MHccrnenoBaTh B3aMMHOE PacIoIOKEHUE MIIOCKOCTEH, 3a/laHHBIX MTapaMeTPUUECKH.

9. Haiitu paccTosiHUE OT TOYKH J0 TUIOCKOCTH.

10. CocraButh popmyinsl appuHHOTO MPeodpa3zoBaHuUs.

TPETUI CEMECTP

1. Haiitu nukiaryeckue NOArpynbl FPyHibl.

2. HaiiTu cMexHBI€ KJIacChl MOATPYIIIIHI.

3. TMoctpouTh KOHEUHOE TTOJIE, COocTOoAMIee U3 16 2IEMEHTOB.

4. HaiiTi 0O6paTHBII 21eMeHT B (haKTOPKOJIBLIE.

5. Tloctpouth TabaMIy XapaKTEPOB IPYIIIIHI.

IIpuMepHBIH NepedYeHb BONPOCOB K IK3aMeHy

NEPBBIA CEMECTP
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15.
16.

17.
18.

19.

20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

MHosxecTBa 1 0TOOpaXKEHUSI MHOXKECTB. TeopemMa 00 acCOIUAaTUBHOCTH YMHOXKEHUS
OTOOpaKCHHIA.

Anrebpanyeckue onepanun. Teopema 00 acCOIMaTUBHON ONepaIuu.
[Tone KOMIUIEKCHBIX uncel. Anredpandeckas opMa KOMIUIEKCHOTO YHCTIA.

I'eomeTpuueckoe n300pa>keHne KOMIUIEKCHBIX yKcel. Tpuronomerpudeckas popma
KOMILJIEKCHOT'O YHUCIIA.

['eomeTpuueckas uHTeprpeTanus JeMCTBUM HaJl KOMIUIEKCHbIMU ynciaamu. dopmyna
Myagpa.

Kophu N -oi1 cTenenu n3 KOMILIEKCHOTO YucIa.
CsoiicTBa kopHel N -oii crenenu u3 1. IleppooOpa3Hbie KOpHHU.
HccnenoBanue cucrem JIMHEWHBIX YpaBHEHUN MeTOAOM [ 'aycca.

Kputepuii onpeeneHHOCTH COBMECTHON CHCTEMBI JINHEHHBIX YpaBHEHUH.

. JIunennsple npocTpaHcTBa. JInHelHas 3aBUCUMOCTb BEKTOPOB.
11.
12.
13.
14.

OcHoBHast IeMMa O JIMHEWHOI 3aBUCUMOCTH.
Panr u 6a3a cucteMbl BEKTOPOB.
basuc u pazmepHoCcTh IMHEHHOTO npocTpaHcTBa. KoopauHaTel BeKTOpa.

Teopema o panre maTpuipl. Beraucinenue panra MaTpuIbl IPUBEIECHUEM K CTYIIEHYa-
TOMY BULY.

Teopema Kponekepa-Kanenu.

Teopema o pyHIaMEHTAIBHOM cHCTEME PELIeHHI: pa3MEepHOCTh U 6a3UC MPOCTpaH-
CTBA PELICHUM.

Jleiictus man matpunamu. Komso M (R).

TeopeMa 0 pajin3anuu 3JIEMCHTAPHBIX HpeO6paSOBaHHﬁ MaTpulbl YMHOXCHHUEM Ha
QJICMCHTAPHBIC MAaTPHUILIbL

Martpuriia nepexo/ia. 3akoH U3MEHEHUSI KOOPAMHAT BEKTOpa MPH MEePeXoie K HOBOMY
Oasucy.

Teopembl 0 YETHBIX U HEYETHBIX NMEPECTAHOBKAX.

Onpenenurens MaTpuisl. OnpeeuTe b TPAHCTIOHUPOBAHHON MAaTPHIIBI.
Onpenenurens TPEYroabHON MaTPHUIIBL.

DneMeHTapHbIE CBONCTBA OTPEICTHTEINS.

PasnoxxeHnue onpenenutens mo crpoke (ctonoiy). anpirBoe pa3nokeHue.
Onpenenurens MaTpHUIlHI ¢ yriioMm HyJel. Teopema Jlamnaca (6e3 moka3aTenbCTBA).

Onpenenurens Banaepmonna. Kpurepuii HEBBIpOKAECHHOCTH MaTpullbl BanepmMoH-
aa.

Onpenenurens NPOU3BEACHNS MATPHLI.

Kpurepuii cymectBoBanus u popmyina 0OpaTHOM MaTPUIIBI.
Teopema Kpamepa u ee ciencraue.

Kpurepuit HeBBIPOKIEHHOCTH MaTPHIIBL.

TeopeMa 00 OKaMMJISIOIIHX MHHOpPAX. basucHrlie MHHOPEIL.



32.

33.
34.
35.
36.
37.
38.

39.

40.

41.
42,
43.
44,

45,

46.

47.
48.
49.
50.

51.
52.
53.
54.
55.

56.

S57.
58.

59.

60.

Marpuunsie ypaBHeHUs. Haxoxxaenne oOpaTHO MaTpUIIB C TOMOIIBIO 3JIEMEHTap-
HBIX NPE0Opa30BaHUM.

CBoiicTBa 1ETUMOCTH B KOJIbIIE LIEBIX Yucell. Teopema o IeJIeHUH C OCTaTKOM.

HO/I u HOK. Jluneiinoe npencrasinenue HOJ. Anroputm EBxinja.

B3aumHo mpocTeie 4yncia U UX CBOMCTBA.

[Tpocteie yncna. OcHOBHAs TeopeMa apUPMETUKH.

Teopema o0 pa3OueHnn MHOXKECTBA HA KJIACCHI SKBUBAJIIEHTHOCTU. DaKTOPMHOKECTBO.

Kiaccel BBIUETOB O MOJYJIIO HaTypaibHOro yucia. CBOMCTBa CPaBHUMBIX YHCEIL.

Kosnbuo Z  K1accoB BHIYETOB [0 MOAYJII0 M.

OG6parumble 2JIeMEHTHI B KoJble Z . Y CIIOBHE TOJIS.

XapakTepucTuKa MmoJsl.

[Toamnonsa. Hanmenspiee noie.

Teopema o mpocThIX MONAX XapakTepucTuku 0.

Teopema o mpocThIX MoOAX Xapakrepuctuku p > 0.

Kosnbio R[X] mMHOrounenos or onuoit nepemennoii. Jlenurenu Hy/Is U 3aKOH CO-
KpaIlEHHUs.

Jemumocts B konbiie K[X]. Teopema o nenennu ¢ ocratkom.

B3anmMHO poCThIE MHOTOUJIEHBI.
Teopembl 0 HOJI MHOTOUJIEHOB.
Teopembr 0 HOK MHOTO4IEHOB.

3HavueHNe MHOrO4JIeHa B ToUKe. [Iprumep pa3nnyHbIX MHOTOUYJIEHOB, 3aJal0IIUX OHY
MMOJITMHOMHAJIBHYIO (DYHKITHIO.

Teopema besy. IIpocTeie 1 KpaTHbIE KOPHU MHOTOYJIECHOB.
[IpousBonHas MHOrouneHa. OTaeneHue KpaTHbIX KOPHEH.

TeopeMa 0 KonMYeCTBE KOPHEW MHOIOYJIEHA U €€ CIICACTBHUS.
3amaua uaTepnoAnui. UHTeprosImoHHbIA MHOTOWIEH Jlarpamxka.

HerI/IBOI[I/IMBIe MHOTI'OYJICHBI. TeopeMa 0 PAa3JIOKCHHUU MHOT'OYJICHOB Ha HCIIPUBO-
JHUMBbIC MHOXUTCIIN.

OcHoBHas TeOpCMa anre6p1>1 (663 JIOKaSaTCJ'ILCTBa). HerI/IBOIII/IMBIC MHOI'OYJICHBI

mat R u C.

MHOro4JIeHbl OT HECKOJIBKHX I1EPEMEHHBIX.

['pynna noacranoBok S . [IpencTaBienye OACTAHOBOK B BHJIE IPOU3BEICHUS IHK-
JIOB U TPAHCIIO3ULIUIA.

YeTHBIE U HEUYETHBIE TIOJICTAHOBKHU. IIpaBUIIO 3HAKOB YMHOKEHHS TI0JICTaHOBOK.

[pymma A, .

CI/IMMCTpI/I‘-ICCKI/IC MmHorouIeHsl. OcCHOBHAs TCOpEMa O CUMMCTPUYCCKUX MHOTI'OYJIC-
Hax.



61.

Teopema Buera. 3HaueHrne CHMMETPUYECKOTO MHOTOWIEHA OT KOPHEH MHOTOYJICHA.

62. IuCKpUMUHAHT MHOTOYJICHA.
63. Pe3ynbranT MHOrowieHoB. CHCTEMBI aNredpandyeckux ypaBHEHU.
BTOPOU CEMECTP

1. JluneiiHble IPOCTPAHCTBA: IPUMEPHI U IPOCTEMILINE CBOWCTBA.

2. JluHeliHas 3aBUCHUMOCTb BEKTOPOB: OCHOBHbBIE: CBOMCTBA. DKBUBAJICHTHbIE ONpeese-
Hus 0a3uca JIMHEWMHOTO MPOCTPAHCTBA.

3. Marpuna nepexoja. 3aKOH U3MEHEHUS] KOOPJMHAT BEKTOPA IIPU IEpexoie K HOBOMY
0asucy.

4. WM3omop¢u3M JHMHEHHBIX IPOCTPAHCTB: OCHOBHBIE CBOICTBA.
Kpurepnii n30MOpQHOCTH JTMHEHHBIX TPOCTPAHCTB.
JIuHelHbIe MOANPOCTPAHCTBA: KPUTEPHUIL, OCHOBHBIE CIIOCOOBI 3a1aHus. Teopema o
Pa3MepHOCTH JIMHEWHOTO MOANPOCTPAHCTBA.

7. CyMmMa u niepeceyeHue JMHEHHBIX TOAIPOCTPaHCTB. Teopema 0 pa3MEepHOCTH CYMMBI
JIMHEWHBIX IMOAIPOCTPAHCTB.

8. Ilpsimas cymMMa JIMHEHHBIX NOAIPOCTPAHCTB.

9. EBknmmoBsl npocTpancTsa. [IprMepsl eBKIMIOBBIX TPOCTPAHCTB.

10. HepasenctBo Komm-bynskosckoro. [[inHa BeKTOpa U yroi MexJ1y BEKTOpaMH B €B-
KJINJIOBOM IIPOCTPAHCTBE.

11. Marpuna I'pama. O6sem K -meproro mapannenenumnena. I'eoMerpuueckas HHTEpIpe-
Talus ONpeAeTUuTeNIs MaTPULIbI.

12. Oproronanusanus ['pama-IlImuara.

13. OprornopmupoBaHHbIe 0a3ucel. M13oMopdhr3M eBKINIOBBIX MPOCTPAHCTB OJNHAKOBOU
pa3MepHOCTH.

14. OproronansHble MaTpulbl. MaTpulla epexoa Mexay OpTOHOPMUPOBAHHBIMU 0a3u-
camH.

15. OpToronanbHO€ JOTOJHEHUE JIMHEHHOTO MOANpOCcTpaHcTBa. OpTOroHaabHas MPOEK-
L[Ms1 BEKTOPA I1a OIPOCTPAHCTBO.

16. YHUTapHBIE POCTPAHCTBA.

17. JIuneitHble OTOOpaXKEHUs: OIpeIeIeHUe, TPUMEPBI, Apo U 00pa3. HeBbipoxkieHHbIE
JIMHEWHBIE ONEPATOPBI.

18. Teopema 0 pa3MepHOCTSIX siApa U 00pa3a JTMHEHHOTO OTOOPaKEHHS.

19. Marpuia auHeiHoTo oreparopa. Teopema o KoopArHATaX 00pa3a BEKTOpa OTHOCH-
TEJIBHO JUHEWHOTO oIleparopa.

20. 3akoH U3MEHEHUS MaTPHUIILI TUHEHHOTO oIepaTopa MpH Mepexoie K APyromy 0asucy.

21. Panr nmpou3sBeieHNUs MaTpHIL.

22. JleficTBUS HaJI TMHCHHBIME oriepatopaMu. Mizomophr3m anreOp TUHEHHBIX Oneparo-
POB U MaTpHIL.

23. luBapuaHTHBIE MOANPOCTPAHCTBA JTMHEHHOTO OIlepaTopa.



24,

25.

26.
217.

28.

29.
30.

31.
32.

33.

34.
35.
36.

37.

38.
39.
40.
41.

42.
43.

44,

45,
46.
47.
48.
49,

50.

Teopema 0 CyIECTBOBAHUM HHBAPUAHTHOTO MOAIPOCTPAHCTBA PA3MEPHOCTH < 2
IUTSL BEIIECTBEHHOTO JIMHEHHOTO OTlepaTopa.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAYCHUS JIMHEHHOTO onepaTopa. Jlnarona-
JU3UPYEMBIE OIEPaTOPBI.

Teopema I'amunbroHa-Kanu.

Teopema 0 pa3nokeHUH IPOCTPAHCTBA B IPSIMYIO CyMMY KOPHEBBIX MOATPO-
CTPAHCTB.

Pa3znoxeHre KOpHEBOro MOANPOCTPAHCTBA B MPSAMYIO CyMMY HUKIH4YeckuX. JKopaa-
HOB 0a3uUC U KOPJIaHOBA MAaTPHIIA.

Teopema 0 eIMHCTBEHHOCTH KOPAAHOBON HOPMAJIbHOMN (OPMBL.

OpTOFOHaJIBHBIe npeo6pa3013aH1/151 CBKIIMOBLIX ITPOCTPAHCTB: ONIPCACICHUC U SKBU-
BAJICHTHBIC YCJIOBUA.

OpTOroHa bHbIE IIPEOOPA30BAHKS EBKIMIOBBIX IPOCTPAHCTB Pa3sMEPHOCTH < 2.

OcHoBHasl CTpYKTYpHasi TeopeMa 00 OpTOTOHANBHBIX ITPeoOpazoBaHusix. Teopema
Diinepa.

Conpspxennbie onepaTtopbl. CTPYKTYpa caMOCOIPSIKEHHBIX TPE0OPa30BaHUUIA €B-
KJIUJIOBBIX MPOCTPAHCTB.

JIuHeiltHble MpeoOpazoBaHKsl YHUTAPHBIX IPOCTPAHCTB.
bununeliHbie 1 KBaipaTU4YHbIe (QYHKIMH: OTPEICICHUE, IPUMEPHI, CBOMCTBA.

3aKOH U3MEHEHHUS MaTPHUILIbI KBAJPaTUIHON (HYHKIIUU MPU TIEpexo/ie K Apyromy 6a3u-
cy.

KBagpatuunble GpyHKIMU U KBagpaTUyHble GopMbl. KpuTepuii 5KBUBaJI€HTHOCTH
KBaJIpaTUYHbIX (opM.

Teopema Jlarpanska o npuBeieHUN KBaApaTUYHON POPMBI K KAHOHUYECKOMY BHUY.
3aKOH MHEPIMH [T BEILIECTBEHHBIX KBAAPATUYHBIX (PYHKIIHH.
[TonoxutenbHO omnpeaeneHHble kBaapaTuuHble GpyHkuu. Kpurepuii Cunbsectpa.

Teopema o nprBeeHUY BEIIECTBEHHON KBAaAPAaTUYHON (POPMBI K TITaBHBIM OCSIM.
Teopema o nmape popm.

AddunHBIE TPOCTPAHCTBA: SKBUBAJIEHTHBIE ONPENIEICHUSI, U30MOPPU3M.

A(I)(i)I/IHHBIe MOANPOCTPAHCTBA: OIIPCACIICHUC, CITOCOOBI 3alaHus, B3BAUMHOC pacCIlio-
JIOKCHUC.

AddunabIe 0TOOpaXKEHUS: SIKBUBAIICHTHBIE onpeieneHus, 1uddepennnan, cBONHCTBa,
KpUTEpHil 00paTUMOCTH.

bapunentpruyeckue komOuHamu Touek. Addunnas odonouka.
Addunnas cucrema koopauHat. AQpduHHBIE KOOPAUHATHI.
bapunientpudeckue koopauHatbl. CBsi3b ¢ ad(GUHHBIME KOOPAMHATAMH.
3amanne agpduHHOTO OTOOpaKeHHUsT 0OpazamMu 0a3UCHBIX TOYEK.

Llentp mMacc cuctemMbl MaTepHaIbHBIX Touek. Pu3nueckas HHTEpIpeTanus 6apHuIeH-
TPUYECKHUX KoopAuHAT. Teopema o rpynnupoBKe mMacc.

I'pynna adpdunnbix npeodbpazoBanuii. Teopema o paznoxKeHUN B MOTYIPIMOE IPOU3-
BEJICHUE.



51. I'eomeTpust adpUHHO-EBKIUIOBBIX IPOCTPAHCTB.
52. lIBmxenus ahppUHHO-EBKINIOBBIX IPOCTPAHCTB.
53. KBaapuku. Adbdunnas u MmeTpuyeckas KiaccupuKaius KBaJpuK.

54. IIpoexTuBHBIE TPOCTPAHCTBA U NoApocTpaHcTBa. [IpoekTuBHbIe 006010uKU. Teope-
Ma O pa3MEpPHOCTHU U €€ CIIECACTBHUS.

55. Apdunnbie kapTel. OMHOPOIHBIC U HEOAHOPOIHBIC KOOpAUHATHL. CBsI3b ¢ OapuIleH-
TPUYECKUMH KOOPJIUHATAMH.

56. Teopema Jle3apra.
57. I'pynna npoeKTUBHBIX MPe0oOpa30OBaHMIA.

58. UnTepnperarust MpOEeKTUBHOTO MpeoOpa3oBaHus Ha apPUHHOMN KapTe KaK Cynepro-
3WIUH JIMHEWHOTO TPeoOpa3oBaHms ¥ LIEHTPAIBHOTO IPOESKTUPOBAHHS.

59. 3aganre MPOSKTHBHOTO MTPEOOPa30BaHUs 00pa3aMu TOUYEK B OOIIEM ITOJIOKEHUH.

60. 3anuce NPOEKTUBHBIX TPe0OpPa30BaHUN B OJTHOPOJHBIX U HEOJHOPOIHBIX KOOPAHHA-
Tax.

61. Peanuzanus rpynmsl HOJICTAHOBOK B IPOOHO-THHEWHBIX QYHKIIUAX.
62. OTHOIIICHHE YETHIPEX TOYCK KaK MPOCKTHUBHBIA WHBAPHAHT.

63. 'apMOHHYECKHE YETBEPKH TOYCK.

64. Knaccuduxanus KBaJpuK B MPOCKTUBHBIX MPOCTPAHCTBAX.

65. IMonunuHeiHbIe GYHKIIMKM HA BEKTOPHOM MIPOCTPaHCTBE. IHTeprpeTalius TCH30pOB
HEOOJIBIINX PAHTOB.

66. [leiictBus Hax TeH30paMu. CUMMETpUYECKHE U KOCOCUMMETPUYECKHUE TEH30PbI.
Onepanyy CUMMETPUPOBAHUS U alIbTEPHUPOBAHUSI.

67. Buemuss aﬂre6pa. OHpe):[eJ'II/ITeJ'IB " OpUCHTAlHs KOHCYHOMEPHOTO BEKTOPHOI'O IIPO-

CTpaHCTBA.

TPETHUIA CEMECTP

1. Ompenenenwue, mpocTeiime CBOMCTBa U TpuUMepsl rpynn. M3oMopdu3sm rpymi.

2. Crenenb deMenTa. [1opsaok 3JIeMEHTa U €T0 CBOMCTBA.

3. I'pynmna nmoacranoBok. [IpencTaBieHne moICTaHOBOK B BHJI€ TPOU3BEICHUS [TUKIIOB U
TPAHCIIO3UIINM.

4. UYeTHble U HEUETHBIC TIOJICTAHOBKH. [IpaBUI0 3HAKOB YMHOXKEHUS TIOJICTAHOBOK. 3HAKOIIEpe-
MEHHas TpyIIa.

5. Toarpymnmel. Kputepuii moarpynmsl. [lukandeckue moArpyIIbL.

6. Llukrueckue rpymibl 1 UX KiaccuuKarus.

7. CwmexHble K1acchl 1o noarpyirmne. CBOHCTBA CMEKHBIX KIIACCOB.

8. Teopema Jlarpanka u ee ciencTBusl. MHIEKC MOATPYIIITHI.

9. Hopwmaneubie moarpynmnsl. Kputepuii HopManbHON TOATPYIIIEL.

10. ®akroprpyria 1o HOpMaITLHON TOATPYIIIIE.

11. F'omomopdusmel rpymi. Sapo u o6pa3 romomopdusma.



12.
13.
14.

15.
16.

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

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.
38.
39.
40.
41.

42.

43.

OcHoBHas Teopema 00 u3oMopdusme.
[Ipoussenenue noarpynn. Teopema 3. Hetep.

Knaccer COIMPSA>KEHHBIX 3JICMCHTOB. Knaccer COIIPSKECHHBIX 3JICMCHTOB B I'PYIIIIC IIOACTAaHO-
BOK.

Hopmanuzatop (uenTpanuzarop) snemenTta. Gopmyia KiIaccos.
IenTp rpynmsl. HeTpuBHansHOCTE IEHTpa KOHEUHOH P -rpymmsl. ['pymms: mopsaka po.

['pynna aBromopdu3mMoB. BHyTpennue aBToMopdu3mel.

BHemnee npsimoe Mpou3BeIECHNE TPYIIIL.

BryTtpenHee npsaMoe npou3BeIeHUE TPYIIL: ONPEACICHUE U KPUTEPUI, IPUMEPBI.
N30oMopdu3M BHELIIHETO M BHYTPEHHETO IPOU3BEACHUMN TPYIIII.

Kitacchl CONpsiKEHHBIX 2JIEMEHTOB B CHMMETPUYECKON U 3HAKOIIEPEMEHHOM Ipynax.

[Tpocteie rpynmnsl. [Ipoctota rpynn A, n>5.

JeiicTBue rpynimbl Ha MHOXecTBe. OpOUTHI U CTa0MIN3aTOPBI. Teopema 0 KOITUeCTBE diie-
MEHTOB B OpOHTE.

Teopema CuitoBa: cONpsiKEHHOCTb CHJIOBCKUX P -ITOArPYIIIL.
Teopema CuitoBa: CyleCTBOBAaHUE U YUCIIO CUJIOBCKUX [ -IIOArPYIIIL.

Onwucanue rpynn HeOONbIINX HOPSIIKOB.

Bremnee npssmMoe npou3BeeHNe IPyIl.

BHyTpeHHee npsMoe Npou3BeJeHUE IPYIIL: ONPENEICHUE U KPUTEPUIA, IIPUMEPBHI.
N3oMoph13M BHEIIHETO U BHYTPEHHETO MPOU3BEACHUMN IpyI.
KoHeuHOonoposx1eHHbIE TPYIIIIBI U UX CBOWCTBA.

Teopema o moarpyrmax CBOOOIHBIX a0€IeBBIX TPYIIII.

Onucanue KOHEYHONOPOXKICHHBIX A0ETIeBBIX IPYIIIL.

JluneiiHble U MaTpUUHbIe NpeacTaBiaeHus rpyni. Juddepenuupyembie npeacraBaeHus
rpynns! R.

MoHoMuanbHOE MPEeICTaBIEHNE TPYIIbI TOJACTAHOBOK.
ITocTpoenne npencTaBiIeHN IO IEHCTBUSAM IpyIIL. PerynspHelie npeacTaBiaeHus TpyI.

N3oMophu3M 1 SKBUBAJIIEHTHOCTD IIpeicTaBieHnid. Fi3oMopdu3M eBbIX U MpaBbIX perysp-
HBIX TIPEACTABJICHUN TPYIIIL.

IIpuBOAMMOCTB M Pa3IOKUMOCTh JINHEWHBIX U MATPUYHBIX NTPEICTaBICHUN.
[ToanpencraBieHus U GpakToprpeCTaBICHHUS.

G -monynu. Ilogmonynu u gpakropmonynu. IIpocteie MogymH.
HenpuBonnMblie KOMITJIEKCHBIE TIPEICTABICHUS a0€NEBBIX TPYIIL.

HCHpI/IBO,Z[I/IMBIC KOMIUJICKCHBIC ITPCACTABIICHUA I'PYIIIBLI AUDAPa Dn .

Teopema 06 OPTOroHaNbHOCTH (YHUTAPHOCTH) BEIIECTBEHHBIX (KOMIUIEKCHBIX) IIPEICTaBIIe-
HUU.

HerI/IBO)II/IMI)Ie BCIICCTBCHHBIC MTPEACTABIICHUA HUKINYCCKUX I'PYIIIIL.



44,

45,
46.
47.
48.
49,
50.
51,
52.
53,
54,
55,
56.
57,
58.

59.
60.

61.

62.
63.

64.
65.
66.

67.

68.
69.

70.

71.
72.
73.

Brionne nmpuBoMMBbIe MTpeICTaBICHUS U MTOIYNPOCThie MOy IU. CBOMCTBA MOYNPOCTHIX
MOJYJIEH.

Teopema Mamike. Kontpnpumep k Teopeme Maiike.

CtpyKTypa KOHEYHOMEPHBIX MOJIYIPOCTHIX MOYJIEH.

BrionHe npuBOIMMOCTS MOHOMHUAIBHOTO ITPEICTABICHHUS] CHMMETPUYECKOH TPYIIIIBI.
KoMMyTaHT rpynmbl 1 0OqHOMEpHbIE IPEICTABICHUS [PYIIII.

["omoMophu3MBI MOy I€H U CIJIETAIOIIUE ONIEPATOPhI IPEICTABIECHUH.
['omoMopdu3Mel ipocThiXx Moayiei. Jlemma Ilypa.

OcHoBHas Teopema 00 nuzomopdusmMax MoayIe.

Teopema 0 COOTBETCTBUH MOAYJIEH pu romomMopdu3me. MakcuMaIbHBIE TOAMOIYIIH.
Teopema o niepece4eHnH MaKCUMaJIbHBIX IOAMOYJIEH.

Komnozunmonnsie psasl moayneit. Teopema XXopaana-I'enbaepa.

Teopema 00 0HO3HAYHOCTH PA3IOKEHHUS KOHEUHOMEPHOTO MOJyrpocToro G -Moayiis.
Xapaxteps! rpyni. OnpeseneHue, NpuMepbl U CBONCTBA.

YHUTapHOE NPOCTPAHCTBO HEHTPAIBHBIX (PYHKIHIA.

OcHOBHas TeopemMa TEOpUH KOMIUIEKCHBIX XapakTepoB. CIeCTBUSA O COOTBETCTBUU IIPE/I-
CTaBJICHUH U XapaKTEPOB MPEACTABICHUI.

Teopema 0 pa3MepHOCTSIX HEMPHUBOIUMBIX KOMILICKCHBIX TTPEICTABICHHM.
[IpencraBnenus u Tabnuisl Xapaktepos rpynn S;, A,,S,, Qg, D,, A,.

[Tosie OTHOIIIEHUH U T€OpPEMa O BIIOKMMOCTH LIEJIOCTHIX KoJjIell B rmosie. ITojie paruoHaIbHBIX
JpoOeH.

Wneans! konen u anredp. I naBuble uneansl. [IpuMeps! uaeanos, He SBISIONIMXCS TIaBHBIMU.
Konpna rnaBaeix uneanos. [Ipumepsr Z u K[X].

Konb1o rayccoBbix unces. Teopema o JeTIEHUH C OCTATKOM B KOJIbIIE TayCCOBBIX YHCEII.
EBkinoBsie KoubIa. [Ipumephl eBKIIMIOBEIX U HEEBKIIHIOBBIX KOJICII.

[Mpoctsie anredpsl. Teopema o npocrore anredper M (K). Teopema o mpocThiX KOMMYyTa-
THUBHBIX KOJIbIIAX.

®akTopkoiblia U pakTopanreOpsl. Y coBHe paBEHCTBA 3JIeMEHTOB (pakTopkosbLa. [Tpume-
)38

®axropronsua K[x]/(f). U3omopdusm R[x]/(x* +1) =C

["'omomMopdusmsl koser u anredp. Anpo u o6pa3 romomopdusma. EcrecTBeHHAsT TPOCKITUS
7:R—>R/I.

OcHoBHas Teopema 00 m3omopdusme. Mzomopdusmer R[X]/(x* +1) =C u
RIX)/(x*-) =R®R

Teopema 0 COOTBETCTBHH HACAIOB IIPH roMoMopdu3me.

MakcumMasnbHbIe UAEATbl U IPOCThIE (PaKTOpaITeOpHhI.

MakcuManbHbIC HI€ajlbl B Z . YcioBue mois JJIA KOJIbIla BBIYCTOB Z e



74. MakcumanpHble uaeans B K[x]. Ycnosue mosst st pakropromnsia K[x]/(f) .

75. Tlpumepbl TOCTpOEHUSI KOHEUHBIX MOJIEH.

76. Bropas u TpeThs TeopeMbl 00 n3oMopduzMax.

INPUMEPHBIE BUWIETHI K 9K3AMEHY

BUJIET Ne 1
(ITepBsrii cemecTp)
1. Teopema o kopHsX N -0¥ CTENEHU U3 KOMIUIEKCHBIX YHCEI.
2. Panr u 6a3a cucteMbl BEKTOPOB.

3. Bemmucars popmyny onpeaenuTenst MaTpHUIlbl Y4eTBEPTOTO MOPSIIKA.

BUJIET Ne 2

(Bropoii cemectp)

1. Teopema 00 W3MEHEHUH MATPHIIBI TMHEWHOTO OIlepaTopa MpH Imepexoje K HoBoMy Oa-

3UCY.
2. [TonoXuUTeIHHO ONpeaesICHHbIE KBAAPATUIHBIE (POPMEL.
3. Haiit coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHUS JIMHEIHOTO OIepaTopa, 3a-
7 5 -10
JaHHOTO B HekoTopoM Oasuce matpunieit A=|2 4 —4 | HaiiTu HeBBIPOXKICHHYIO MaTPH-
3 3 -4

ny C rakyro, uro marpura C *AC nmaronanbha.

BMWJIET Ne 1

(Bropoii cemectp)

1. luBapuaHTHBIE OIPOCTPAHCTBA JIMHEHHOTO onepaTopa. CoOCTBEHHBIE MOIIPO-
CTPaHCTBA.

2. Marpuna I'pama u ee cBoiicTBa.

3. Haiitn appunHyI0 0007104YKY NPSMBIX.

BUJIET Ne 2

(Tpetuii cemectp)

1. Kimacchbl conpsiKEHHBIX 3J1EMEHTOB rpynmn. @opmyiia Kiaccos.

2. Uzomopdmsm konerr C = R[x]/(x* +1).

3. Haiitn cMeHBIE KIIaCChl TPYIIITBI <a>12 10 MTOATPYIIIIE <a8> .



JTAJIOH pelleHUus] IPAKTHYeCKOro 3a/aHusl IK3aMeHa
3agava. Beimucars ¢popMyity onpeaenuTens MaTpHIIbl YeTBEPTOTrO MOPSIIKA.

Pemelme. I/IMCCM cnez[yloume YETHBIC U, COOTBECTCTBECHHO, HCUCTHHIC MNEPECTaHOBKH qUuCeI
1,23, 4:
(1,2,3,4), (1,3,4,2), (1,4,2,3), (21,4,3), (2,3,1,4), (24,3,1), (3,1,2,4), (3,2,4,1), (3,4,1,2),
(411a312)1 (4a211a3)a (4a31211)1
(1,2,43), (1,3,2,4), (1,4,3,2), (2,1,3,4), (2,3,41), (2,4,1,3), (3,1,4,2), (3,2,1,4), (3,4,2,1),
(4,1,2,3), (4,2,3,1), (4,3,1,2).
Torz[a, COIIaCHO OIIPCACIICHUIO, nonyqaeM CJ'ICIIYIOH_IYIO q)OpMy'J'Iy OIIpCACIUTECIIA MAaT-

punsr A= (aij) YEeTBEPTOrO MOPSIKA:

‘N = a11a22a33a44 + a11a23a34a42 + alla'24a'32a'43 + a12a21a34a43 + a‘12a23a31a44 + a12a24a33a4l +
+ a‘l3a‘21a32a44 + al3a22a34a4l + a13a24a3la42 + a‘l4a21a33a42 + a14a22a31a43 + a14a23a32a4l +

- a11a22a34a43 - a11a23a32a44 - a11a24a33a42 - a12a21a33a44 - a12a23a34a41 - a12a24a31a43 -
- a13a21a34a42 - a13a22a31a44 - a13a24a32a41 - a14a21a32a43 - a14a22a33a41 - a14a23a31a42

33}13‘13. Haiitn coOcTBEeHHBIE BCKTOPBI U COOCTBEHHbBIC 3HAUCHHMS JIMHCHHOTO oreparopa,

7 5 -10
3a1aHHoro B HekoTopoM Oasuce matpuneit A=|2 4 —4 |. HaiiTu HeBBIPOXKIEHHYIO MaT-
3 3 -4

pury C rakyro, uro marpuna C *AC naronansma.

Pemenne. XapakTepUCTHUECKUH MHOTOYIEH ‘A — ZE‘ matpuiel A uMmeeT BuJ
— (A —=3)(A —2)*. CnenoarensHo, COOCTBEHHbIEC 3HAYCHHS THHEHHOTO ONEPATOPA PABHBI 3 1
2. Pemast cucTeMbl IMHEHHBIX YpaBHEHUMH (A — lE)X =0 ana A =2;3, nonyuaem, 4To coOT-
BETCTBYIOIHME COOCTBEHHBIE MOANPOCTPAHCTBA UMEIOT BUJ <(2,0,1), (—1,1,0)> , <(5,2,3)> . Cne-

nosatensHo, umeeM Oasuc (2,0,1),(—11,0),(5,2,3) u3 cobCcTBEHHBIX BEKTOPOB, B KOTOPOM



2 00 2 00
Marpuma nuseitroro omeparopa umeer Bux: | 0 2 0 |. 3maunr, C*'AC=|0 2 0/, rze
0 0 3 0 0 3
2 -1 5
cC=/0 1 2
1 0 3

3agaua. Haiitu adpduunyo o6omouky mpameix X, =2+1t, X, =-1-3t, X, =-2+2t,
X,=—tunx=3-1,X,=-2+3t, x,=1+2t, x,=-1-2t.

Pemenue. Addunnaas 000109Ka Mapel MPSMBIX coBIagacT ¢ aphUHHON 000J0YKOM 4 TOYECK:
JIBYX TOYEK OAHOW MpAMOW M JBYX TOYEK IPYrou mpssMoi. B 4acTHOCTH, 3TO O3HAYaEeT, 4TO
HaIpaBJISOIIEe MPOCTPAHCTBO apPHUHHOI 000JIOUKH HATSHYTO HA TPH BEKTOPA: HAIIPABIISIOIIHNE
sextopsl (1,—3,2,-1), (-1,3,2,—2) npamex u Bextop (1,—1,3,—1), coemmusrommuii Toukw,

Jexarue Ha IIepBOM U BTOPOU MPSAMBIX. Nwmeewm, 4TO
1 -3 2 -1
-1 3 2 -2
dim((L-3,2,-1),(-13,2,-2),1-13,-1)) = rk L 1 g _q|F3 momow ab-

¢buHHAsE 000JI0YKa UMEET PAa3MEPHOCTH 3 U 3aJaeTCs CIASAYIOIINM MapaMeTPUIYECKUM YpaBHEHH-
em: X =2+t -1, +t,, X,=—1-3t +3t, —-t,, X, =—2+2t +2t, +3t,,
X, =-t —2t, -t

3anava. Haiitu cMexHBI€ KIacChl TPYTIIBI <a>1 , 10 TIOArpymmne <a8> .

Pemrenune. Ilycts H — MOArpymIa B <a>12 ={e,a,a2,a3,a“,a5,a6,a7,a8,a9,a1°,a“},
nopoxkennas a,. Torma H ={e,a*,a°} u
eH ={e,a*,a’}=a'H =a’H,
aH ={a,a’,a’}=a’H =a’H,
a’H ={a*a’,a}=a’H =a"H,

a’H={a’,a’,a"}=a’'H=a"H.

. Kpumepuu oyenok. 3ananus onenuBaroTcs B 6amiax ot 0 mo 3: Beicmuid 6ann 3 cTtaBUTCS 3a
MOJIHOE pelleHue 3aJaHusi; 2 Oamia CTaBUTCS B Cilydae ONMMCKHU OO HerpyOoil apudmernue-



CKOM OIIMOKH, MpHUBEALICH MPU MPaBUIBHBIX PACCYKIACHUIX K HEMPAaBHILHOMY OTBETYy; 1 Oaii
CTaBUTCS B CJIy4ae HECKOJIbKHX OMUCOK WM OMIMOOK MPH YCIOBHH, YTO AITOPUTM PEIICHUS 3a-
JaHUS sBJsieTcs BepHBbIM. B ocTanbHbIX citydasx ctaButcs 0 6amios.

4.4 Kpurepuu oueHNBaHUs pe3yJIbTaTOB 00yUeHHs

Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- O1neHKka «OTJIMYHO» BBICTABISACTCS CTYAEHTY, I0Ka3aBLIEMY BCe-
8eHb «5» CTOpPOHHHE, CHCTEMAaTU3MPOBAaHHBIC, TIyOOKME 3HaHUS Yy4eOHOW Mpo-
(omauuno) rpaMMbl AUCLUUIIJIMHBI U YMEHUE YBEPEHHO NPUMEHSTh UX HA MPAKTUKE

IIPY PEIIEHNN KOHKPETHBIX 3a/1a4.

Cpednuii ypo- OneHka «XOpOIIO» BBICTABISIETCS CTYICHTY, €CIM OH TBEPAO
genb «4y 3HaeT MaTepuall, IPaMOTHO U 110 CYLIECTBY M3JIaraeT ero, yMeer npume-
(xopowo) HATh NOJY4YEHHbIE 3HAHUS Ha IMPAKTHKE, HO JOIYCKaeT B OTBETE WIM B

pEeLIeHUH 33]]a4 HEKOTOpPbIe HETOUHOCTH.

OneHka «ya10BJeTBOPUTEIbHO» BHICTABISIETCS CTYIEHTY, MOKa-
Hopozoswiii ypo- | 32BUIEMY pPa3pO3HEHHBIN XapakTep 3HAHUM, HEJOCTATOYHO IPABUJIbHBIE
getb «3» (yoo- (dbopMynHpOBKH 0a30BBIX MOHATHH, HAPYIICHHUS JOTMYECKON TOCIe0Ba-
81emeopumelib- TCJIBHOCTU B H3JI0KCHHUU HpOFpaMMHOFO MaTepHana, HO HpPI 3TOM OH
HO) BJaJie€T OCHOBHBIMHU pa3zjeaMH y4eOHOH mporpamMmbl B HEKOTOPOM
o0beMe, HeOOXOAUMOM Ul JalibHelero o0y4eHus U MOXKET Ipume-

HATbH [10JIy4YEHHbIE 3HaHUs 10 00pa3lly B CTaHIAPTHOM CUTYalHUH.
OneHka «Hey10BJIeTBOPUTEJbHO» BHICTABIIETCS CTYAEHTY, KO-

Munumansiviti | roppif pe 3HaeT GoMbIIEH YACTH OCHOBHOIO COJEPKAHUS yIeOHOH MPO-

P 0; eHb «2 rpaMMbl AMCLUMIUIMHBL, JOMYCKaeT IpyOble omuOKH B (HOpMYyJIHPOBKAX

(H;); n;f;:::)jo_ OCHOBHBIX MOHSTUHA JUCHMIUIMHBI U HE YMEET MCIOJIb30BaTh IMOJYy4YEH-

HbI€ 3HAHMSI [IPU PEIIEHUN TUIIOBBIX MPAKTUYECKUX 3a/1ad.

Kpurtepuu oneHnBaHus no 3avery:
«3a4TE€HOX»: CTYJICHT BJIa/IeeT TEOPETUUECKUMH 3HAHUSAMH 10 JAaHHOMY pa3Jielly, yMEeT pelaTh
CTaHJAapTHBIE 33/1a4M Kypca, JOMyCcKaeT He3HauUTeNlbHble OMIMOKU; CTY/IEHT YMEET MPaBUIIbHO
OOBSICHATH TEOPETUUYECKUN U TTPAKTUUECKHUIN MaTepuall, WILTIOCTPUPYS €T0 PUMEPaAMH.
«HE 3a4TEHO»: MaTepHall Kypca He YCBOCH MJIM YCBOEH YaCTUYHO, CTY/IEHT 3aTPyIHACTCS
pemath cTaHAapTHBIE 3a/1a4H, IPUBECTU IPUMEPHI 110 MaTepuaily Kypca, uMeeT Oosblioe (6osee
60 % 3aHATHIl) TPONYCKOB, HAITKUCAJl KOHTPOJIbHBIE PA0OTHI HA HEYIOBJIETBOPUTENLHBIE OLIEHKH.

OHCHO'—IHBI@ cpeacTtBa Jjid MHBAJIWJ0B U JIMI C OTpaHWMYCHHBIMU BO3MOXHOCTAMU
300POBbs BBI6I/IpaIOTC$I C YUYCTOM UX MHIAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘-ICCKI/IX 0COOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAJIUAAM M JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
BbsI IPEIOCTABIISAETCS AOTIOJHUTENBHOE BPEMsI JIUIsl OATOTOBKY OTBETA HA DK3AMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
¥ MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyUYEHMS MO JUCILUILUIUHE MOXET MpPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

IIponietypa ornieHMBaHUsI Pe3yJbTaTOB OOy4YEHMsS MHBAJIMIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCHMILINHE (MOJYJIO) MpeaycMaTpUBaeT MpPeloCTaBI€HUE WH-



dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHUYEHUSM UX 370POBbs M BOCTIpUATHS HH(POpMa-

OUHn:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPU(TOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TTIEpeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Haromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJIbLHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI

JJIS1 OCBOCHMS M CUHUILTHHBI (MOXYJIfA).

10.

5.1 OcHoBHasi 1MTEpaTypa:

®dannees J.K. Jlekuuu no anredpe. CII6.: Jlans, 2007.
https://e.lanbook.com/book/397#authors

Bunbepr 2.b., Kypc anre6psr. M., MITHMO. 2011.
http://biblioclub.ru/index.php?page=book_red&id=63299&sr=1

Koctpukun A.U. Beenenue B anredpy. Y.1. OcHoBsl anredpsr. M.: MITHMO, 20009.
http://biblioclub.ru/index.php?page=book_red&id=63140&sr=1

Koctpukun A.W. Beenenue B anredpy. U.2. JIuneitnas anredpa. M.: MITHMO, 2009.
http://biblioclub.ru/index.php?page=book_red&id=63144&sr=1

Koctpuxkun A.W. Beenenue B anre6py. Y.3. OcHoBHBIE CTPYKTYpHI anreOpsl. M., MIIH-
MO, 2009. http://biblioclub.ru/index.php?page=book red&id=62951&sr=1

Kapranoios M.U., Mep3nskoB FO.M. OcuoBel Teopun rpynn. CII6, Jlans. 2009.
https://e.lanbook.com/book/177#book_name

[IpockypsikoB 1.B. CoopHuK 3a1au 1o nuHeitHoH anredpe. M., 2005.

https://e.lanbook.com/book/529#book name

®annees J.K., Comunckuit .C. COopHuk 3a1a4 no Beiciiei anredpe. M., Jlans. 2008.

https://e.lanbook.com/book/399#authors

Co6opnuk 3amau no anreodpe. [loxa. pea. A. U. Kocrpukuna. M, 2007.
https://e.lanbook.com/book/2743#book name

JdononHuTesbLHasI TUTEpPaTypa:

MansueB A.. OcuoBsl uHeiHOM anredpsl. CII6.: JIans, 2009.
https://e.lanbook.com/book/251#book name

Kpsiksun B.J1. JIuneiinas anredpa B npuMepax u 3agadax. M., Jlans. 2016.
https://e.lanbook.com/book/72583#book _name



https://e.lanbook.com/book/397#authors
http://biblioclub.ru/index.php?page=book_red&id=63299&sr=1
http://biblioclub.ru/index.php?page=book_red&id=63140&sr=1
http://biblioclub.ru/index.php?page=book_red&id=63144&sr=1
http://biblioclub.ru/index.php?page=book_red&id=62951&sr=1
https://e.lanbook.com/book/177#book_name
https://e.lanbook.com/book/529#book_name
https://e.lanbook.com/book/399#authors
https://e.lanbook.com/book/2743#book_name
https://e.lanbook.com/book/251#book_name
https://e.lanbook.com/book/72583#book_name

3. Mansnes U.A. Jluneitnas anre6pa. M., Jlans. 2010.
https://e.lanbook.com/book/610#book name
4, Kypom A.I'. Kypc Beicuieii anredpsl. M.: Jlans, 2013.

https://e.lanbook.com/book/30198#book name

5. Kypow A.I'. Teopus rpynn. M., ®usmatiurt. 2011.
https://e.lanbook.com/book/59755#book _name
6. bopeuu 3.1. Onpenenurenu u matpuibl. M., Jlans. 2009.

https://e.lanbook.com/book/71#book name

7. Edumos H.B., Pozernopu D.P. JIuneiinas anredpa u MHOTOMepHasi reoMeTpusi. M.,
®usmarut. 2005. https://e.lanbook.com/book/2144#book_name

8. bexnemumena JI.A., bekiemures J[.B., [Itposuu Uybapos 1. CoopHHK 337124 110 JTH-
HeiHo# anredpe. M. 2017. https://e.lanbook.com/book/97281#book name

Jls1st OCBOEHWMSI TUCIUTLIMHBI MHBAINUIAMHU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSMU
3I0pPOBbSI MMEIOTCSl U3JaHUS B JJICKTPOHHOM BHJIE B DJIEKTPOHHO-OMOJIIMOTEYHBIX CHUCTEMax
«Jlanvy u « bubIUOKTYOY.

5.2 llepuoauyeckue U3IaHUA

Vka3zviearomes newammuvie nepuooudeckue uzoanus us «llepeuns neuammuvix nepuoouye-
CKUX u30anuil, xpanawuxcs 6 goonoe Hayunoti 6ubnuomexu Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuoduyeckue uz0anus, ¢ yKa3anu-
em aopeca 371eKmMpOHHOU 8ePCUU JHCYPHANA U3 6A3 OAHHBIX, 00CMYn K Komopuim umeem Kyol'V:
1. bassl nanabix komnaauu «VIBUC» https://eivis.ru/
2. TlonHoTekcToBas KoJuleKLus )KypHasoB Ha ruatdopme PIIHU (DnexTpoHHbIe Bepcun
Hay4uHbIX xKypHanoB PAH) https://journals.rcsi.science/

5.3 NuTepHeT-pecypchl, B TOM YHCJIEe COBpeMEHHbIe NMpodeccuoHaIbHbIe 6a3bl JAHHBIX U
HH(OPMaALMOHHBIE CIPABOYHbIE CHCTEMBbI

JuiekTpoHHasi Ondnorexka Hayunoi 0nduorexkn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajaor
[Toctynnenus nutepaTypsl B OMOINOTEKH (HIINAIOB
[Toctynnenus auccepranuii u aBTopedeparon
CraTbM U3 NEpUOUKU U HAyYHbIX COOpHUKOB ¢ 2016 T.
CraTbM U3 NEepUOIUKU U HAyYHBIX COOpPHUKOB /10 2016 T.
l"azeTs! 1 )xypHAITBI
DnexTpoHHas 6ubnroTeka TpyaoB yueHsix Kyol'y

Dy1eKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC)
1. BBC «YuuBepcurerckas oubnmoreka onnaitn» http://www.biblioclub.ru/
2. OBC «Jlanb» https://e.lanbook.com
3. OopazoBarenbHas miatpopma «FOpai» https://urait.ru/
4. DBC «ZNANIUM» https://znanium.ru/
5. BBC «BOOK.ru» https://www.book.ru

IIpodeccnonanbHbie 0a3bl JAHHBIX POCCUIICKHUE
1. HamnwmonanwpHas 3eKTpoHHas Oubauoreka https://rusneb.ru/



https://e.lanbook.com/book/610#book_name
https://e.lanbook.com/book/30198#book_name
https://e.lanbook.com/book/59755#book_name
https://e.lanbook.com/book/71#book_name
https://e.lanbook.com/book/2144#book_name
https://e.lanbook.com/book/97281#book_name
https://www.kubsu.ru/ru/node/15554
https://eivis.ru/
https://journals.rcsi.science/
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
http://www.book.ru/
https://rusneb.ru/

Basel nanssix kommannu «UBUC» https://eivis.ru/

Hayunas snexkrponnast 6udaunoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/
MHWAH. [TonHOTEeKCTOBAsI KOJUICKLIMS MaTEMAaTHYECKHUX KYPHAJIOB
http://www.mathnet.ru

XKypuan Kanrosas anextponuka https://quantum-electron.lebedev.ru/arhiv/
Kypuan Ycnexu pusnyeckux Hayk https://ufn.ru/

[TomHOTEKCTOBAsK KOJUIEKIMA KypHaIoB Ha ruiardpopme PIITHU (DnexkrponHble Bepcuu
Hay4HbIX kypHaioB PAH) https://journals.rcsi.science/

IIpesunenrckas oubamoreka uM. b.H. Ensriuna https://www.prlib.ru/
DneKkTpoHHass OMOJIMOTEYHAs CUCTeMa coMo-TyManuTapHoro 3HaHus «SOCHUM»
https://sochum.ru/

I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMbI

1.

KoncynbranT [Tmtoc - cipaBouHast mpaBoBast CHCTEMa (JIOCTYI 10 JOKATBHOW CETH €
KOMITBIOTEPOB OMOIHOTEKH)

IIpodeccnonanbublie 6a3bl JaHHBIX 3apy0eKHbIE

1.
2.

B w

XKypnanst uznarennscrea Wiley https://onlinelibrary.wiley.com/

ITonunorekcrosas xomiekimst kHUr eBook Collections nzgarensctea SAGE Publications
https://sk.sagepub.com/books/discipline

IMonuorexcroBas komrekmus kaur EBSCO eBook https://books.kubsu.ru/

Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-
n.cas.org

Questel. baza mannsix Orbit Premium edition https://www.orbit.com

[TomHOTEKCTOBBIE KOJUICKIIMK KHUAT u3aTenscTBa American Institute of Physics Publish-
ing (AIPP Ebook) https://pubs.aip.org/books

[MonHOTEKCTOBAs apXUBHAsI KOJUICKIIHS XKYPHAIIOB M3aarenbcTBa American Institute of
Physics Publishing (AIPP Digital Archive) https://pubs.aip.org/

China National Knowledge Infrastructure. 51 CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/

ba3bl JaHHBIX OTKPBITOro A0CTyIna

1. KubepJlenunnka http://cyberleninka.ru/;
2. AMepuKkaHCKasl maTeHTHas 0a3a gaHHbIX Nitps://www.uspto.gov/patents/search/patent-

public-search

3. Jlekropuym TB - Buseonexnuu Beaynmx jgekropos Poccun hitp://www.lektorium.tv/
4. ITpuoputetHsle Hayunble HanpaBienus PY /IH. CnenuanbHbie KOJUIEKIIMH

https://priority-lib.rudn.ru/

ba3b1 nannbix KyoI'yY

1. OtkpsITas cpena MOAYyIbHOTO AuHamMuueckoro o0yuenus Kyol'y
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2.ba3a y4eOHBIX TUIaHOB, Y4eOHO-METOAMUECKUX KOMILIEKCOB, MyOIUKAINA U KOHDEpeH-

it http://infoneeds.kubsu.ru/

3. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/
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CamocrosTenbHas paboTa CTyIeHTa BKJIIOYAET B ce0s1 IOBTOPEHHE JIEKIIMOHHOTO MaTe-
pHana 1 MaTepraga yaeOHUKOB U Y4eOHBIX TOCOOUH, MOATOTOBKA K TaOOPAaTOPHBIM 3aHATHUSAM, K
KOJUIOKBUYMaM, K KOHTPOJIbHBIM paboTaMm, K 3aueTaM U K 3k3ameHaM. Takoi Bug CPC koHTpo-
JMPYETCs B XOJI€ MPOBEPKU KOHTPOJIBHBIX paOOT, KOJIJIOKBUYMOB, 3a4€TOB U 9K3aMEHOB.

Buabl camocTosiTeIbHOM PadoThI

O0s13aTeIbHBIMU IMpH U3YUYCHUU JUCHHUIIIIMH MOAYJIA «Aﬂre6pa» ABJIKOTCA CICAYIOIIUEC
BUbI CaMOCTOSITEIILHOMN pa6OTI)IZ

- pa300p ¥ caMOCTOSATENbHOE U3YYEHUE TEOPETUUECKOr0 MaTepuala o KOHCIEKTaM JIeK-
U 1 10 y4eOHBIM TOCOOUSIM M3 CITUCKA HCTOYHUKOB JTUTEPATYPHI;

- CaMOCTOATEIIbHOC PCHICHUEC 3a1a4 110 TEMaM IIPaKTHYCCKUX SaHHTHﬁ;
- HIOArOTOBKAa K KOHTPOJIbHBIM pa60TaM;

- IOATOTOBKA K KOJIJIOKBUYMAM;,

- IIOATOTOBKA K 3a4€TaM,

- IIOArOTOBKA K 3K3aMCHaM.

6.1. MeToanyeckue yKa3aHHUsl K CAMOCTOSITEIbHOMY M3YYE€HHIO CTYJAeHTaAMU Teope-
THYECKOr0 MaTepuaJia

JIy1st MOATOTOBKY K OTBETAaM Ha TEOPETUUYECKUE BOMPOCHI IK3aMEHOB CTYICHTaM JI0CTa-
TOYHO HCII0JIb30BaTb MaTcpuall JIGKIII/If/'I, OCHOBHBIC HCTOUYHHWKHU JIMTCPATYPHI U3 ITYHKTA 5. Tak-
JKe, T pacIIMpPeHUs] U YTIIyOJIeHUs] TOHUMaHHS N3y4aeMOoro MaTepuaia moJib30BaThCs JIOTO0JI-
HUTEJIbHOM JINTEPATYPOH, U, BO3MOKHO, CBEJCHUAMHU UHTEPHET-CANTOB. B citydae 3arpynHe-
HUM, BOBHUKAIOIIUX Y CTY/IEHTOB B MPOLIECCE CAMOCTOATEIBHOIO U3yUEHUsI TEOPHUH, NTPENOIaBa-
TCJIb Pa3bACHACT CJIOKHBIC MOMCHTBI Ha KOHCYJIbTallUAX.

6.2. MeToanyeckue yKazaHusi K CAMOCTOSAITEIbHOI MOAT0TOBKE CTYA€HTOB K BbI-
MOJTHEHUI0 3aJaHUI 110 TeMaM JIa0OPATOPHBIX 3aHATHI

J1J1 BBIIOJTHEHUS TOMAIIIHEr0 MPAKTUYECKOI0 3aJaHusl HE00X0AUMO pa3o0paTh MaTepH-
aJI 10 COOTBETCTBYIOLIEH TeMe 1abopaTOpHOro 3aHATHA. [Ipu 3TOM HCnonIb3yrOTCs yKa3aHus,
JTaHHBIE MTPeToiaBaTesIeM B X0/I€ 3aHATHS, a TAKXKe TEOPETUYECKUI MaTepHall, B KpaTKoi (opme
UMEIOIUICS B COOpHUKAX 3a/1a4. Eciiu cTy/IeHT He CMOT HOHSATh MPUBEIEHHBIN B YKa3aHHBIX
3aJJauHUKax pa300p THUIOBBIX IPUMEPOB B TOW CTENEHH, YTOOBI CAMOCTOSITEIBHO HCII0JIb30BATh
IIPEVI0KEHHBIN AITOPUTM ISl PELIEHMS 3a/1aHUs, TO OH MOXKET MOJIyUYUTh KOHCYJIbTALUIO MIpe-
[10/1aBaTesl.

6.3. MeToaunuyecKkue YKa3aHud K CaMOCTOSITEJIbHOI MOAT0TOBKE CTYACHTOB K BbI-
IMOJJHCHHUI0O KOHTPOJbHBIX paﬁoT

J171st MTOATOTOBKYM K KOHTPOJIbHOM paboTe He0OX0IUMO BHITIOJHSTH 3aJaHUs B X0J1€ TTPAKTH-
YECKMX 3aHATHH, a TaKKe JIOMAITHUE 3a7aHus. B mporecce caMonmoaroToBKu CTYAEHTY JKema-
TETHLHO 03HAKOMHUTHCS C Pa300pOM OTIOPHBIX 10 PACCMATPUBACMBIM TEMaM 3a]1a4, UMEIOIITNXCS B
cOOpHHKax 3a/1a4 u3 myHKTa 5.1.



6.4. MeToau4ecKkne yKa3aHUsl K CAMOCTOATEILHOM MOATOTOBKE CTYAEHTOB K KOJIJIO-
KBHYMaM

B KaKIO0M CEMECTPC IMPOBOAUTCSA KOJIJIOKBUYM B LECJIAX 3aKPCINICHUSA CTYACHTAMU 3HAHUMN
TEOpEeTUYEeCKOro Marepuaia. KolokBHyM MOXKET MPOBOAUTHCS B YCTHOM M B MUCBMEHHOM (hop-
Me. [TomoKUTEenbHBIN OTBET CTYJCHTA MOXKET OBITh YUTEH IPH Caue SK3aMEHOB.

6.5. MeToau4ecKkne peKOMeHIalUH I CAMOCTOSITeJIbHON MOATOTOBKH CTYA€HTOB K
3aueTy

B kon1e nepBoro cemectpa GOpMOit HTOrOBOTO KOHTPOJISI 3HAHUH CTYIEHTOB IO AUCIH-
He «AureOpay siBisieTcst 3aueT. s MOArOTOBKY K 3a4eTy CTYJeHTaM HEO0OXOIMMO BBIINOJI-
HUTh TEKYIINE CEMECTPOBBIC KOHTPOJIbHBIE PabOTHI U pa30UpaTh TEOPETUUECKUI MaTepHUall.
TpeboBaHus I BEICTABICHUS CTYACHTY 3a4eTa MPUBEICHHI B MyHKTE 4.4.

6.6. MeTonnyeckue peKOMEHIAMH VIS CAMOCTOSITEJIbHOI MOAr0TOBKHU CTY/IEHTOB K
IK3AMEHY

B KoHIIE TIEpBOTO, BTOPOTO U TPETHETO CEMECTPOB (POPMON UTOTOBOTO KOHTPOJISI 3HAHHUM
CTYACHTOB 10 AMCUUIUIMHAM MOIYJS «Anredpay sBiseTcs Sk3aMeH. J{Js MOAroTOBKH K dK3ame-
HY CTyJE€HTaM HeOOXOJIMMO BBIIOJHHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIbHbIE pabOThl U pa30u-
paTh TeopeTHUYecKuil Marepuan. DK3aMEHAIlMOHHBIN OMJIET COCTOMT U3 TPEX BOMPOCOB — ABYX
TEOPETUYECKUX M OJHOIO INpakTtudeckoro. IIpu BBICTaBIEHHHM OLIEHKM MOXXET YYUTBIBATHCS
yCIIEBAEMOCTh CTY/IECHTA B TEYEHHE CEMECTPA: aKTUBHOCTb HA JIEKIIMOHHBIX M IPAKTUYECKUX 3a-
HATHSIX, KAYE€CTBO BBIITOJIHAEMBIX B TEUEHHE CEMECTPA JTOMAIIHUX IIPAKTUYECKUX 3a1aHUN, OTBE-
Thl Ha KOJUIOKBMYMaX, OLIEHKH 3a KOHTPOJbHBIE paboThl. KpuTepuu OIeHOK OTBETOB Ha HK3a-
MEHE MPUBEJEHBI B yHKTE 4.4.

B ocBoenuun nucuuiuinH Moayis «Anredpa» MHBATUAAMH U JIUIAMH C OTPaHUYEHHBIMHU
BO3MOXHOCTSIMM 37I0pOBbSl 0OJIbIIOE 3HAUEHHE HMEEeT HHJIUBUAYyallbHas y4yeOHas pabora
(KOHCYJIBTALMHU ) — JIOTIOJIHUTENFHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WupuBuayanbHble KOHCYNbTAIlMM IO MpPEIMETY SBISIOTCS BaXHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TeXHHYeCKoe o0ecriedeHUe M0 JUCHMITIUHE
[To BceM Buaam yueOHOM AESTENTbHOCTH B paMKaX JMCLUUILINHBI UCTIOIB3YIOTCS ayAUTO-
puH, KaOWHETH U J1TabopaTOpHH, OCHAILLIEHHbIE HEOOXOAUMBIM CIEIMATU3UPOBAHHBIM U Jabopa-
TOPHBIM 000PYJOBaHUEM.

HanmeHoBaHMe crieIUANEHBIX TOMETIe- OCHAaIICHHOCTh CIEIUABHBIX I10- [lepeueHp THIIEH3NOHHOTO
HU MEIICHUH MPOTPAMMHOTO 00eCTICUCHHS

VYdeOHbIC aymuTOpHH Ui TpoBeacHUs | Mebenb: yueOHas MeOeb. Microsoft Office;

3aHATHA JekunoHHoro tuna (aya.302H, | Texnudeckue cpeacTBa 0OydeHHUS: IIporpamMmbl i1t 1€MOHCTpa-

ayn.303H, ayn.308H, ayn.505A, | akpaH, IPOEKTOP, KOMITBIOTED. MW ¥ CO3JIaHUs MPEe3eHTAINH

ayn.507A) Cpencra 00ydyeHus: («Microsoft Power Pointy)

JIOCKa, MapKephl M MEJL.

YuebHble ayauTOpuM i TpoBeneHUs | Mebenb: yueOHas MeOeb
TPYNIOBBIX W WHIMBHIYaJdbHBIX KOH- | Cpencrsa oOydyeHHs:
cynpranuii (kabunet 314H). JIOCKa, MapKepbl U MeJl.




Microsoft Office;

IIporpammsl nst 1€MOHCTpa-
LIMA U CO3/1aHMs TpE3eHTAUN
(«Microsoft Power Pointy)

Mebenb: yaeOHas MeOeib
TexHUYECKHE CPEACTBa O0yUCHHS:
9KpaH, NPOEKTOP, KOMIBIOTED.
Cpencrsa oOy4eHus:

JIOCKa, MapKephl U Mell.

YueOHblE ayMTOPUM Ul HPOBEACHHUS
TEKYIEro KOHTPOJISt M MPOMEKYTOUHOM
arrecrammu  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Meo0enb: yueOHas meOeb
CpencTtBa 00yueHus:
JIOCKa, MapKepbl U Mell.

YueOHble ayTUTOpHUU AJIS TIPOBe-
JIeHUsl Ja0OpaTOpHBIX 3aHATHUN
(ayn.310H, ayn.312H, ayn.314H)

Jlist caMoCTOSTeNbHONU paboThl 00YUYAIOMIMXCS TPEAYCMOTPEHBI TOMEIICHHUSI, YKOMILUIEK-
TOBaHHbIE CHEIHMATM3UPOBAHHON MEOENbI0, OCHALICHHbIE KOMIBIOTEPHON TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOUEHUs K ceTn «HTepHEeT» M obecrieueHueM JIOCTyIa B 3JIEKTPOHHYIO WH(OP-

MaIMOHHO-00Pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

HaunmMmeHoBaHne moMeleHui A caMo-
CTOSATENEHON pabOTHI 00YJIAFOIIIUXCS

OcHalIeHHOCTh TIOMEILEHUH TS
CaMOCTOATENFHON paboTHI 00y4a-
FOIIUXCS

IlepedeHpb MMLIIEH3MOHHOTO
MIPOTPAMMHOTO 00ecTIeueHHS

Ilomemenrue ayii caMOCTOSITENBHOM pa-
00TBl OOydarommuxcst (YUTAJIBHBIN 3a
HayuHo# 6uGnnorexu)

Mebenn: yaeOHas meOemb
KoMmmekr  crnenuanu3mpoBaHHOU
MebeTH: KOMIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEepHAsI
TEXHUKAa C TOAKIIOYCHHEM K HH-
hopMarroHHo-
KOMMYHMKalMOHHOH cetu «MHTep-
HET» W JOCTYIIOM B 3JCKTPOHHYIO

HHPOPMALNOHHO-
o0pa3oBaTenpHYIO cpexy o0pa3oBa-
TeNbHON OpraHU3aLH, BeO-

KaMepbl, KOMMYHUKaIlHOHHOE 000-
pyzoBaHue, obecnedyuBaromiee o-
CTYIl K CETH MHTEpHET (IIPOBOJHOE
COeJIMHEHHEe M OecIpoBOJHOE CO-
enunenune o texuomoruu Wi-Fi)

[TomeleHnust 1t caMOCTOSITENIbHOM pa-
(ayn.309H,

0OTHI oOyJaromuxcs

ayn.320H)

MebGenb: yueOHast MmeOenb
KoMIuiekT  crienuaim3upoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEepHAS
TEeXHUKAa C TOAKIIOUYCHHEM K HH-
(hopMarmoHHO-
KOMMYHHUKaMOHHOM cetn «UHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTenbHyI0 cpeay o0pa3oBa-
TENbHOU OpraHu3aIu, BeO-

Kamepbl, KOMMYHUKaIlHOHHOE 000-
pyloBaHHue, obOecreyuBaroliee Jo-
CTYIl K CETH MHTEPHET (IIPOBOJHOE
COeJIMHEHHEe M OecrpoBOJHOE CO-
enunenue no texuosnoruu Wi-Fi)




