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1 Hean u 3axa4y U3y4YeHusi AUCUHUILIMH MOTYJIA.

1.1 Ileab ocBOeHMS AUCHUIIMH MOAYJsl — GOPMUPOBAHUE y CTYACHTOB 0a30BBIX 3HA-
HUH 10 BhICIICH anrebpe, TMHEHHON anredpe M reoMeTpuH, 00eCreYeHUH MOATOTOBKH CTY/CH-
TOB B 00JIaCTH aHalIM3a aNreOporeoMeTpUIECKUX 0OHEKTOB.

1.2 3agaum AMCOMIUIMH MOAYJSI — IOJYYEHHE OCHOBHBIX TEOPETHMUECKHMX CBEICHUII,
pa3sBUTHE NO3HABATEIbHOM JEATEIILHOCTU M NMPHOOpPETEHHE MPAKTHUECKUX HABBIKOB PadOTHI C
HNOHATHUAMH IO CIETYIOUINM pa3zieliaM alreOpbl: OCHOBHBIE ajaredpandeckue CTPYKTYphI: KOJIbIIa,
HOJIs1, TPYIIIBI, KOMIUIEKCHbBIE YKMCIIA, CUCTEMBl JIMHEHHBIX YpPaBHEHHM, MaTpULbl U OIIpeeuTe-
JIM, MHOTOWIEHBI OT OAHOM M HECKOJIBKMX NEPEMEHHBIX, JIMHEHHBIE MPOCTPAHCTBA U MOJIPO-
CTPAHCTBA, JIMHEHHBIE ONEPaTOpPbl, EBKIUAOBBl U YHUTApHbIE NIPOCTPAHCTBA, JUHEHHBIE IPE0O-
pa3oBaHUs €BKIWIOBBIX M YHHTApHBIX MPOCTPAHCTB, OWJIMHEHHBIE W KBaapaTHYHBIE (OPMBI,
3JIEMEHTbl MHOTOMEPHOW T'€OMETPUH, JIEMEHThl TEH30pHON anreOpbl, IEMEHThl TEOPUH TPYII,
AJIEMEHTBI TEOPUU NPEACTABIECHUM, JIEMEHTHI TEOPUU KOJIEL] U MOJIEH.

[Tpu ocBOEHUHU TUCHMIUIMH MOAYJA «Anredpa» BelpadaTbiBaeTcs oOleMaTeMaTH4ecKas
KYJIbTYpa: YMEHHUE JIOTHYECKH MBICIUTh, POBOJUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKJICHUH,
yCTaHaBJIMBATh JIOTMUECKUE CBSA3U MEXY MOHATHAMM, IPUMEHATh [IOJyYSHHbIE 3HAHUS TS pe-
IIEHUS 3a/1a4 1o anredpe, IMHEHMHOU anreOpe U reOMEeTpHH.

1.3 MecTo gucuuminHbl (MOAYJIsl) B CTPYKTYPe 00pa30BaTeIbHOIl MPOrpaMMBbl.

Monyne «Anrebpa» BkitouaeT B cedst 2 nucuumumnbl: b1.0.19 «Anre6pa» (1 u 3 ce-
mectpsl) U b1.0.20 «JIuneitnas anredpa» (2 cemecTtp), KOTOpbIE OTHOCATCS K 0053aTEIbHON Ya-
ctu broka 1 "Iucuunnuasl (Moaynu)" yueOHOTO I1aHa.

JlJisi OCBOGHUST TUCUUTIIMH MOJYJIS CTYICHTHI JODKHBI BIIAJICTh 3HAHUSIMH 110 IITKOJIBHO-
My Kypcy MaTeMaTHK{. 3HAHUS, OTy4YEeHHBIE 10 TaHHOW AMCLMILINHE, UCTIOIB3YIOTCS B aHAH-
TUYECKOW TE€OMETPUH, MATEMAaTUIECKOM aHalln3e, (YHKIIMOHATLHOM aHaln3e, JudQepeHmans-
HOW T€OMETPUU U TOMOJOTHH, AU(PEepeHIInaANbHBIX YPaBHEHHSIX, TUCKPETHOW MaTeMaTHKe U
MaTeMaTHYECKOH JIOTUKE, TCOPUU YHCENT, METOIaX ONTUMH3AIUH U JIP.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs MO JMCHMILIMHE (MO1YJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI.

W3ydeHre AUCIMILTAH MOyl HAMpaBiIeHO Ha GOpMUPOBaHUE Yy 00YUAIOIIUXCS CIETYIOMINX
obmenpodeccuoHabHBIX U podeccrnonanbubix komneteHmii: OINK-1, TTK-1.

KO}] 1 HAUMECHOBAHUE MHAMUKATOPA AOCTHUKCHUSA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIINHC
KOMIICTCHIIUH

OIIK-1. CnocobeH HaxoauTh, (HOPMYIHUPOBATh U PELIATh aKTyaJbHbIC M 3HAYMMBIC TIPOOIEeMbl (pyHIaMEHTAIEHON
MaTEMaTHKH U MEXaHUKH

HOIIK-1.1. 3HaeT akTyaibHBIC U 3HAYUMBIE TIPO- HOIIK-1.1. 3-1. 3HaeT ocHOBHEIE (DaKTHI U HIICH Kypca all-
61eMbl QyHIAMEHTAIBHOW MaTEMaTHKH reOpbl, GOPMYITUPOBKY YTBEPKACHHUI, METOIBI HX JIOKa3a-
TEeNbCTBA

HOIIK-1.1.YV-1.YMeeT cBA3BIBaTh WACH aireOpbl ¢ KOH-
KpPETHBIMH TIpo0JIeMaMu (pyHIaMEHTaIbHON MaTEMaTUKH
HOIIK-1.1.B-1. Bnageer HaBBIKAMH PEIICHUS THIIOBBIX
MPAKTUIECKUX 3aJIJaHHH Kypca anreOpsl

NOIIK-1.2. OcymectBnsier Bi60p MeTo0B peme- | MOIIK-1.2. 3-1. 3HaeT cBs3M MeXAy OCHOBHBIMH MOHSTHS-
HUA 337124 (QyHAaMEHTaIbHOM MaTeMaTHK! MH U pe3yJbTaTaMu aireOpbl, CBOWCTBa MaTeMaTHYECKUX
00BEKTOB B 3TOH o0nacTu

NOIIK-1.2. ¥-1. YMeeT npuMEHATh TEOPETHUECKUE 3HAHUS
IIpU BBIOOpE METO/OB pEIICHHWU 33ja4 (QyHIaMEHTAIbHOU
MaTeMaTHKH

HOIIK-1.2.B-1. Brnageetr MeTogamu anredpandeckoro aHa-
ni3a 3a/1a4 (QyH/IaMEHTaIbHOM MaTeMaTHKU




KO,II 1 HAUMCHOBAHNE UHANKATOPa ITOCTHUKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

NOIIK-1.3. Bnageer HaBbIKaMu (OpMann3anuu
aKTyaJIbHbIX 33134 (yH/IaMEHTaJIbHOW MaTeMaTHKU
Y IPUMEHEHHS TIOAXO/ISAIINX METOJIOB MX PELICHUS

NOIIK-1.3. 3-1. 3Haer BO3MOXHBIE c(epbl MPHIOKEHHUH
MaTeMaTUYeCKHUX MOHATHH U Uei areOpsl

HOIIK-1.3. YV-1. YMeeT HaX0AUTh OCHOBHBIC 3aKOHOMEPHO-
CTH aireOpamyeckoro XapakTepa B 3aJavax (QyHIaMcH-
TaJIbHOW MAaTEMAaTUKHU

HOIIK-1.3. B-1. Brageer HaBbIKamMu anreOpandeckoit Gpop-
MaJIM3alyy 33124 QyHIaMEHTAIBHOH MaTeMaTHKH

IIK-1. Crocoben popMynupoBaTh M pemiaTb akTyalbHBIC M 3HAYMMBIC 3aadil (pyHIaMEHTATBHOW U MPHUKIATHON

MaTCMaTUuKH

WIIK-1.1. 3HaeT OCHOBHBIE MMOHATHUSA, UAEH U METO-
Il QDyHIAMEHTABHBIX MATeMaTHYEeCKUX HCIH-
TUTMH JIJ1s1 peLeHus 0a30BbIX 3a1ad

WIIK-1.1. 3-1. 3HaeT OCHOBHBIE IOHSITHS, WIEH U METOIbI
Kypca anreOphl Ui penieHns 0a30BBIX 3a/1a4 anreOpsl

UIIK-1.1. V-1. Ymeer ycraHaBIUBATh JOTHYECKHE CBS3H
MEXY MOHSATHAMH, MPUMEHSATH MOJYYCHHbIC 3HAHUS IS
peleHusl 3a7a4 Mo TEOPUH TPYII, TEOPUU YHCEN, TCOPHU
KOJIeIl, O0IIeH 1 JINHEHHOM anreOpe

HIIK-1.1. B-1. Bnageer MeTogamMu U UAESIMH anreOpbl Jis
penieHust 6a30BbIX 33134

WIIK-1.2. YMeeT mepenaBaTh pe3ysIbTaThl MPOBE-
JIEHHBIX TEOPETUYECKUX U MPHUKIAJHBIX HCCIIE0-
BaHUN B BUJIE KOHKPETHBIX MPEIMETHBIX PEKOMEH-
JAIMi B TEPMHUHAX MPEMETHOM 00JIacTH

WIIK-1.2. 3-1. 3HaeT 3HaYeHUE M MECTO aIreOpanvecKux
METOAOB B TCOPETUUCCKUX U MPUKIIAJHBIX MATEMATHYCCKUX
HUCCICOOBAHUAX

UIIK-1.2. V-1. VYwMeeT BbLACATh alreOpanveckue CBOM-
CTBa pe3yHLTaTOB TeOpeTI/I‘-IeCKI/IX u HpI/IKJ'Ia)IHbIX uccijaeno-
BaHHUH

UIIK-1.2. B-1. BnageeT HaBBIKaMH HHTEPIIPETAIIMH PE3Yih-
TATOB NPOBEACHHBIX TEOPETHYCCKUX U MPHUKIATHBIX HCCIIe-
JIOBaHUHU C TOYKH 3pEHHS areOpbl

HIIK-1.3. CamocCTOATENFHO M KOPPEKTHO perIaeT
CTaHAapTHHIC 3a1aud (yHIAMEHTAIBHON W TpH-
KIIaIHOM MaTeMaTHKH

UIIK-1.3. 3-1. 3Haer amreOpandeckne METOIBl PEIICHHS
CTAQHJAPTHBIX 3a1ad (yHZaMEHTAIbHOH W NMPHKIAIHON Ma-
TEMAaTUKH

UIIK-1.3. V-1. YmMeer pemaTts cTaHAAapTHRIC 3ama4ul (QyH-
JaMEHTAIBHON W NPHUKIAIHONW MaTeMaTHKH C IPHBJICYCHHU-
€M METOJIOB aIreopsl

WIIK-1.3. B-1. Baameer HaBbIKAMU PEHICHUST CTaHIAPTHBIX
3amad  (pyHIAMCHTAIBHOW M TNPHUKIAAHON MaTeMaTHKH C
MPUBJICYCHHEM METOJIOB aJIreOPBI

WIIK-1.4. MmeeT HaBBIKM peEIICHUS MaTeMaTHde-
CKHUX 3aJa4, COOTBETCTBYIOIIMX KBAJIU(HUKAIIH,
BO3HHKAIOIIUX IPU NMPOBEACHUU HAYYHBIX U IMPH-
KJIQJIHBIX UCCJIEI0OBaHUI

HIIK-1.4. 3-1. 3naeT MeTOABI pelieHus 3a1a4d Mo anredpe,
BO3HUKAOMIUX MNPHU MPOBEACHUN HAYYHBIX W MPUKIAJTHBIX
UCCIIEJOBAaHUHN

UIIK-1.4. V-1.YMeeT BbICTpanBaTh ¥ PEAN30BBIBATH IIJIAH
NPOBEIEHUs] HAayYHO-TIPUKIATHBIX HCCIICOBAaHUM, CBS3aH-
HBIX C pelIeHUEM 33/IaHHH 110 anredpe.

UIIK-1.4. B-1. BnameeT HaBBIKaMU OIHCAHUS aJITOPHTMOB
pelieHus! anreOpandecKux 3aj1ad, BIUIOTh 10 UX BO3MOXHOU
KOMITBIOTEPHOM pealiu3alinu.

2. CTpyKTypa U coaep:KaHue THUCHUIINHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH AUCHUILIMHBI 110 BUAM padoT.

Ob6mas Tpy10€MKOCTh TUCHUIUTHHBI cocTaBisieT 14 3au.en. (504 yacoB), ux pacmpenene-
HUE TI0 BUJaM padoT mpeacTaBieHo B Tabnuie (0151 cmyoenmos ODO).

Bun yuebnoit paboTbl Bcero Cemectpsl
4acoB (dacer)
1 2 3
KonTakTHas padora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro): 218 86 80 52
3aHATHS TEKIIHOHHOIO THIIA 84 34 32 18 -
JlaGopaTopHble 3aHATHS 134 52 48 34 -




3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPaKTHYe-
CKHUE 3aHSTHSA) i i i i i
HNuas koHTaKTHAas padora:
KoHnTtposb camocTositenbHOM padoTsl (KCP) 14 4 2 8
[Tpomexyrounas arrecranus (MKP) 1,1 0,5 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 145,8 44.8 17 84
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaia 67 15 9 43 -
BrinosiHEHUE TOMATHUX U MHIUBUIYAJIbHBIX 3aJaHUM 64 15 8 41 -
ITonroroBKa K TeKyIeMy KOHTPOJIIO 14,8 14,8 -
KonTpoas:
[ToaroroBka K 3K3aMeHy 125,1 44,7 44,7 35,7 -
OO0masi Tpy10€eMKOCTh qac. 504 180 144 180 | -
B TOM 4HCJIe KOHTAKTHAsA 2331 905 823 | 603 | -
pabora
3a4. e 14 5 4 5

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacnipenenenuie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUILINHBL.
Pa3zzesnpl mucuuIuinHbl, u3ydaembie B 1 cemectpe (ounas ghopma)

KonnuecTBo uyacoB
Breaynu-
A
Ne HaumeHnoBanue pasnenos (Tem) B YZl;I6T(§>TI; Had TOpHas
cero P pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. |KommiekcHbIe uncia 22 6 - 8 8
CucreMbl TUHEHHBIX ypaBHeHM. JInHeHAs 3aBHUCH-
2. b 288 | 8 | - | 10 | 108
MOCTb. PaHT crcTeMbl BEKTOPOB
Martpunis! u onpeaeautend. [IpuioxxeHus Teopun
3. PYIEL H OTIPEA P p % | 9 | - |15 | 12
ONpENECIUTENEN
Kompa Beraeros. [1oas u moamoss. XapakTepUCTHKA
4. H s paxTep 18 | 4 | - | 8 6
MOJIS
MHOrowieHsl OT OJHON U HECKOJIbKUX MEPEMEHHBIX.
5.  |CummerpHuecKue MHOTOWIEHBI. JIUCKPUMHHAHT U 26 7 - 11 8
pe3yJIbTaHT.
Hmozo no oucuyunnune: 130,8 | 34 - 52 44.8
Pasfenbl AUCHUTUTHHBL, H3y4daeMble B 2 cemecTpe (ounas popma)
KommaecTBo gacoB
Bueaynu-
AynuTopHas
Ne HaunmenoBanue paznenos (Tem) TOpHas
Bcero pabora pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. |JIuneiHBIC TPOCTPAHCTBA U MOANPOCTPAHCTBRA. 20 6 - 9 5)




2. |EBKINMIOBBI M yHUTApHBIE IPOCTPAHCTBA 18 6 - 9 3
Jluneiinbie onepatopsl. CTpYKTypa JIMHEHHBIX Orle-
3. 25 7 - 14 4
paTopoB.
4 Jlunelinpie mpeoOpa30BaHUs €BKJINIOBBIX H YHUTAP- 9 4 4 1
" |HBIX IPOCTPAHCTB
5. |bunuHelinbie U KBapaTUyHble QYHKIUU 15 5 - 8 2
6 DJIeMEHTBI MHOTOMEPHOU IreOMETPUH 7 3 } 3 1
7 DJIEMEHTHI TEH30PHOM anreOpsI 3 1 . 1 1
HUmozo no oucuyunnune: 97 32 - 48 17
Pasnenbl qucnuIuinHbl, u3yyaemolie B 3 cemectpe (ounas ¢popma)
KonndectBo gacon
Bueaynu-
AynuropHas YA
Ne HaumeHnoBanue pasnenos (Tem) B a6oTa TOpHas
cero P pabota
J. | 13 | JIP | CPC
1 2 3 4 5 6 7
1 DNEMEHTBI TEOPUH TPYII 92 12 ) 24 56
2 DJIEeMEHTBI TEOPUH KOJIEI] U TToJIeH 44 6 ; 10 28
Hmozo no oucuyunnune: 136 18 - 34 84
2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:
2.3.1 3aHATHS JEKUMOHHOT0 THIIA.
dopma Tekyme-
Haumenosanue
No Coneprxanue paszaena ro
paszena
KOHTPOJIS
1 2 3 4
[Ipeamer u coaepkanue TUCUMILIUHBL. MecTo aj-
1. |BBenenne reOpbl B MAaTEMaTHKE U €€ IPUIOKEHUAX. MHOXKe-
CTBa, OTOOpaKEHMsI, AIreOpandecKue onepauu
KowmrmnekcHeie uncna. Anrebpandeckas popma TectupoBanue
KoMIuIekcHoro uncna. CBoMCTBa JeMCTBUH HAL
KOMIUIEKCHBIMH YnciiaMu. ['eoMeTpuieckoe n300-
5 paxxeHue u TpUroHoMeTpudeckasi GopmMa KOM-
KommiekcHbie T1Cna |pekcroro uncna. [eoMeTprueckas HHTEPIPETALHS
JIEWCTBUI HAJl KOMIUIEKCHBIMU yuciaamMu. Popmyiia
Myagpa. Kopuu u3 komiuiekcHbix uncen. Kopau u3
1. [lepBooOpazHbie KOPHHU.
3 . Cucremsl nTuHENHBIX ypaBHeHUl. MccnenoBanun | TectupoBanue
CucTeMbl TUHEHHBIX




ypaBHeHU. JInHEH-
Has 3aBUCHMOCTb.
Panr

cuctem metoaoM [aycca.

JIuneitnpie npocTtpancTBa. JInHEHAas 3aBUCUMOCTh
BeKTOpOB. Panr u 6a3a cucremsl BekTopoB. basuc u
Pa3MEpPHOCTh JIMHENHOT0 npocTpaHcTBa. Koopauna-
TBI BEKTOpA.

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

Martpuusl u onpene-
murenu. [Ipunoxe-
HUS TEOPUH OTIpeie-
JIATENIEU

HetictBus Hag Matpunamu. Konbiia marpui.
HaxoxneHre oOpaTHOM MaTpHUIBI C TOMOLIBIO JJIe-
MEHTapHBIX MTPE0OpPa30BaHUH.

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

PasnoxxeHue onpenenuTens mo crpoke (CTonoiy).
QanpmBoe pazioxeHue. OnpeaeauTesb MaTPULIbI
c yriom Hynei. Teopema Jlamnaca (6/n). Onpenenu-
Tenb Bannepmonaa. OnpenenuTens MPoru3BeIeHUs
MaTpHIlL.

Kpurepuii cymectBoBanus u hopmysa oOpaTHOM
Marpulbl. Teopema Kpamepa. Kpurepnii HeBbIpOX-
JEHHOCTH MaTpuilbl. JIeMMma 00 OKaWMIISIOIIUX MU-
HOpax U ee NPUJIOKEHUA. MaTpUUHbIE YpaBHEHHUS.
Haxoxxaenne oOpaTHON MaTpHIIbI C TOMOILBIO dJie-
MEHTapHBIX MPE0OPa30BAHUM.

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-
nen BeiueToB. [1oss BEIUETOB.

Xapakrtepuctuka nois. IIpocteie moms.

TectupoBanue

MHOTrO4JIEHE!I OT 01~
HOM NIEPEMEHHOMN

MHoOrowieHsl OT OAHON NEPEMEHHON. [[enuMocThb
MHOTOWIEHOB. Teopema o IeJIeHUU ¢ OCTaTKOM.
HO/I n HOK. Anroputm EBknmnaa. Jluneiinoe
npeactasienne HOJI. CBoiicTBa B3auMHO IIPOCTHIX
MHOT'OWIEHOB. Pa3io)kxeHre MHOrOWIEHOB Ha He-

TectupoBanue




MPUBOAUMBIE MHOKUTEIU. KOpHI MHOTOUJIEHOB.
Teopema be3y. Otaenenune kpaTHbix KopHeil. Oc-
HOBHas Teopema anreOpsl. HempuBoauMeie MHOTO-
YJICHBI HAJ] MOJISIMU BEIIECTBEHHBIX U KOMITJIEKCHBIX
yucesl. [ paHuibl BEMECTBEHHBIX KOPHENW MHOTO-
ynena. Teopema Illtypma.

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-
MU. JIMCKPUMUHAHT MHOTOWJIEHA U €0 CBOMCTBA.

TectupoBanue

Jluueiinbie npo-
CTpaHCTBA U NOJA-
MPOCTPaHCTBA

Jlunelinpie mpocTpadcTBa. PasMepHOCTh 1 6a3uc
JIMHEWHOoro npocrpancTa. Koopaunarsl BekTopa.
N3omMopdu3m MHEHHBIX TPOCTPAHCTB.

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

TectupoBanue

EBKnu10BHI 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. OproHOpMUpPOBaHHBIE 0a3H-
cbl. I30MophHOCTH €BKINIOBBIX (YHUTApHBIX) HPO-
CTPaHCTB OJIMHAKOBOI pazMepHOocTH. OpTOroHab-
HbIE MaTpHLbl. MaTpuIia nepexona Mexay opTo-
HOPMHUPOBaHHBIMU Oa3ucamu. Matpuna ['pama.
O06mwem k-mepHoro napasuienenumnesaa. I'eomerpuye
CKasl MHTEPIIPETALMSI ONPEAEIUTENS MaTpULbl. Op-
TOTOHAJIBHOE JIOTIOJTHEHNUE JIMHEWHOTO MOAIPO-
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 JImHeHoro oToOpakenus. HeBbipo-
JKJCHHBIE JIMHEWHBIE ONepaTopbl. MaTpuna TnHen-
HOTrO oneparopa. M3zomopdusm anredp TMHEHHBIX
ONepaTopoB U MaTpull. TeopeMa o KOOpAMHATAX
o0Opa3a BEKTOpa OTHOCUTENLHO JIMHEHHOTO onepa-

TectupoBanue




TOpa. 3aKOH U3MEHEHUS MaTPULbl IMHEHHOTO OIe-
paropa npu nepexoje K Apyromy 6asucy. Panr npo-
U3BE/ICHUS MATPHLL.

WHBapuaHTHbBIE NOAIPOCTPAHCTBA JINHEHHOTO OIle-
patopa. CoOCTBEHHBIC BEKTOPHI 1 COOCTBCHHBIE
3Ha4YeHMs JIMHEHHOro oneparopa. Teopema I'amuiib-
toHa-Kamu. Teopema o cylecTBOBaHUM UHBAPHU-
AHTHOI'O NOAIPOCTPaHCTBA BECIICCTBCHHOI'O JIMHEH-
HOTo oneparopa. Teopema 0 pazoxeHuu Ipo-
CTPaHCTBA B IPSAMYIO CyMMY KOPHEBBIX ITOAIIPO-
CTpaHCTB. Pa3noxxeHne KOpHEBOIO MOANPOCTPaH-
CTBa B IPAMYIO CyMMY IUKIH4YeckuX. 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: ONPEACICHHE U SKBUBAJICHTHBIC YCIIOBUSI.
OptoronanbHble MpeoOpa3zoBaHMs €BKIHI0BBIX
IPOCTPaHCTB pasmepHocTH < 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 Jlarpanxa u 3aKoH
WHEePIHH JUTsl KBaApaTHIHbIX QyHKIuH. [Tomoxu-
TEJBHHO ONpeeNieHHbIC KBaIpaTUUHbIe (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 OIpe-
nenenus, nzomopousm. AdduHHbIE MOANPOCTPAH-
CTBa: OIpe/ieJIeHHEe, CIIOCOOBI 3a/JaHuUsl, B3aUMHOE
pacrnosioxenue. AdduHHas cucTeMa KOOpIMHAT.
Addunnbie koopauHaTel. DopMysTel Mpeodpas3oBa-
Hus KoopauHat. KBagpuku B apuHHOM MTPOCTpaH-
ctBe. LlenTp kBagpuku. AdpduHHas 1 eBKINI0Ba
KJ1accu(UKalUU KBaJIpHK.

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

TectupoBanue




JBxenus ahGUHHO-EBKINIOBBIX IPOCTPAHCTB.

[IpoeKTHBHBIE MPOCTPAHCTBA U TOAIPOCTPAHCTBA.
[IpoexTuBHBIE 000104KH. TeopeMa 0 pa3MEepHOCTH
u ee cneacteusa. AQdunnasie kapTsl. OTHOPOIHBIE U
HEOJTHOPOJHbIE KoOpanHaThl. Teopema [le3apra.

I'pynna npoekTuBHBIX npeodpa3zoBanuid. MHTeppe-
TaIysl MPOSKTUBHOTO IpeoOpa3oBaHust Ha aQpuH-
HOM KapTe KaK CyMepro3uIy JUHEHHOTro peoldpa-
30BaHMS U [ICHTPAIBHOTO MMPOEKTUPOBAHUS. 3aMUCh
IIPOEKTUBHBIX IPE0Opa30BaHUIl B OTHOPOIHBIX U
HEOJHOPOAHBIX KoopauHaTax. Peann3anus rpymnmst
[IOJICTAHOBOK B JPOOHO-TMHENHBIX PyHKIMIX. OT-
HOILIEHHUE YEThIPEX TOUYEK KaK MPOEKTUBHBINA NHBA-
puaHT. 'apMOHHYECKHE YETBEPKH TOYEK.

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

[onmunuueinble QyHKIMM HA BEKTOPHOM IIPOCTpPaH-
cre. O0u1ee noHATue TeH3opa. Mi3mMeHnenue koop-
JIMHATBI TEH30pa IIPH Mepexoie K HOBOU cucTeMe
KoopauHaT. HTepnperanuu TeH30pOB HEOOIBIIOTO
panra. Onepanuu Haj TEH30paMu, CBEpPTKa TEH30pa.
CuMMeTpruecKre U KOCOCUMMETPUYECKUE TEH30-
pbl. Onepanyy CUMMETPUPOBAHUS U ATbTEPHATHPO-
BaHUs, BHEIIHEE YMHOXKEeHUE. BHelHss anredpa:
CBSI3b C ONPEENIUTENSIMUI; OPUEHTALUsl KOHEUHO-
MEPHOI'0 BEKTOPHOT'O IPOCTPAHCTBA.

TectupoBanue
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DNEMEHTHI TEOPUH
rpynm

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

Hopmanbnsie noarpymnmsl. @akToprpymisl 10 HOp-
MasbHBIM noArpynnaM. ['omomopdpusm 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 pakTopsl. Teopema XKopnana-I'enbaepa.
Paspemmmsie rpynmnsl. ['pynmnsl aBToMOpHU3MOB.
BuyTpenHne aBTOMOP(HU3MBIL.

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

rpynnsl. I'pymms mopsaka p° . ITpocTsie TPYIIEL.
Kitacchl conpsikeHHBIX 3JIEMEHTOB B IPYIIAX MOJ-
craHoBok. [IpoctroTta rpymmm A, n>5.

TectupoBanue




JleiicTBre rpymm Ha MHOKecTBax. OpOUTHI U cTaOu-
nau3aTopel. Teopema 0 KOIMYeCTBE SJIEMEHTOB B Op-
oute. CunoBckue nmoarpynmsl. Teopema Cuosa.
Onwucanue rpymi HeOOIbIINX TTOPSIKOB.

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

Omnucanue KOHEYHOIIOPOXKICHHBIX a0eIeBhIX TPYIII.

CBoOoHbIC TPYIIIBL. 3aaHne TPYII 00pa3yronu-
MH U ONPEACISIONIMMI COOTHOILICHUSMH.
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DIEMEHThI TEOpUU
MPEICTaBICHUI

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-
Tarolue oneparopsl npeacrasieHuil. Jlemma lypa
U ee cieJCcTBUA. BrioaHe npuBoauMBbIe MpecTaBe-
HUS U oaynpocTbie Moayau. CoiicTBa. Briosine
MIPUBOJIMMOCTh MOHOMHUAJILHOTO MPEICTABICHUS
cumMmeTpudecko rpynmsl. Teopema 06 oproro-
HaJbHOCTH (YHUTAPHOCTH) BEIIECTBEHHBIX (KOM-
IUIEKCHBIX) NpeacTaBiaeHuil. Teopema Mamke. He-
MPUBOAMMBIE KOMIUIEKCHBIE TIPE/ICTABICHUS TPYII-
nel qu3apa D, . Hempusoaumele peacTaBieHus

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

S3: A 84, Qg DA

TectupoBanue
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DIEMEHTHI TEOpUU
KOJIeI U ITojIei

Lenoctabie konbna. [Tons yacTHeIX. Jlenumocts B
LIEJIOCTHBIX KOoJblax. @akTopuaibHbie KObLA. EB-
KJIUAOBBI KOJIbIAa. PDAaKTOPUAIBHOCThH €BKIUOBBIX
kouienl. [Ipumepsl eBKIIMIOBBIX KOJIELL.

Wneans! konen. Konbua rinaBHbIx uaeanos. Pak-
Topkoibla. 'omomopusmel konen. Teopemsl o To-
Momopdusmax. Koneunsie moss.

TectupoBanue

2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA — HE IPETYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSI.




Haumenosanue dopma TEKYIIEro
No TemaTuka 1abopaTOPHBIX pabOT
paznena KOHTPOJIA

1 2 3 4
JlelicTBUSA C KOMILJIEKCHBIMU YUCIIAMH. IIpoBepka nomam-
['eomeTpuueckoe N300paKEHUE U TPUTO-  |[HETO 3a/1aHusl, KOH-

1 lkommuexcHbIe unca HOMeTpHUIecKast popmMa KOMILIEKCHOTO TpoJbHas pabora
yucna. Popmyna Myaspa. Kopau u3 kom-
IIeKcHbIX uncen. Kopuu us3 1.
HccnenoBanue cuctem JIMHEHHbIX ypaB-  |[[IpoBepka nqomari-
HeHUil Mmetogom ["aycca. HETO 3aJaHus
JInnelinble npocTpaHcTBa. JInHeHas 3a-
BHUCUMOCTb BeKTOpOB. Panr u 6a3a cucre-

) Cucrembl TUHEHHBIX MBI BEKTOPOB.

ypaBHeHUH. JInHelHas
3aBUCUMOCTb. Panr

Panr marpuisl. Beruncnenue panra mat-
PHILIBI C HOMOILBIO AJIEMEHTAPHBIX IPe00-
pa3oBanuil. PyH1aMEHTaJIbHAS CUCTEMA
pELIEHUI CUCTEMBI OJJHOPOIHBIX JTUHEH-
HBIX YPABHEHUM.

JleficTBHSI HaJT MAaTPHUIIAMU.

[lepectanoBku. @opmysa ONpeaeIUTENs.
Haxoxnenue onpenenureneid MaTpuIl ¢
MTOMOIIIBIO AJIEMEHTAPHBIX MMpeodpazoBa-
HUM U C UCTIOJIb30BAaHUEM CBOMCTB OITpe-

IIpoBepka nomam-
HEro 3aJlaHus, KOH-
TpoJbHas paboTa

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

JACIIUTCIIA.

Haxoxnenne oOpaTHON MaTpHIlbI € TIO-
MOILBIO (POPMYJIBI U C TOMOIIBIO AIEMEH-
TapHbIX peoOpazoBaHuil. PopMyIIbl
Kpawmepa pemenust CJIY. Haxoxnenue
paHra MaTpULbl METOI0M OKaMIISIOIINX
MUHOpPOB. MaTpU4HbIE YPaBHEHHUS.

33.,[[3‘11/1 Ha JCIIMMOCTD LCIIBIX YHUCCII.
KOJ'ILI_[a BBIUCTOB. O6paTI/IMI>IC OJICMCHTBI
KoJjel BerueToB. 110711 BIYETOB.

[IpoBepka nomam-

Koublia BHIYETOB U TIOJS HETO 3a/aHuA

JlenuMoCTh MHOTOUYJIEHOB, JEJIEHHE C
ocratkoM. Cxema ['oprepa. HOJl u HOK.
AnroputMm EBxinpna. Jluneitnoe npen-
craBinenne HOJl. Kopau MHOrOwIeHOB,
IPaHULbI BEILIECTBEHHBIX KOPHEH, OTAEIe-
HUE KpaTHBIX KOpHEH. Paznokenue MHO-
TOYWIEHOB Ha HETIPUBOAUMbIE MHOKHUTEIH.

MHuorousieHbI OT OJTHON
MepEMEHHOMN

MHOTO0o4JIeHbI OT HE-
CKOJIBKHX MEPEMEHHBIX

['pymmna nocTaHOBOK, MTPe/ICTaBICHHE
MOJICTAHOBOK B BHJI€ IPOU3BE/ICHUS He3a-

[IpoBepka nomari-
HEro 3aJaHus, KOH-




BHUCUMBIX LIUKJIOB M TpaHCIO3UIMUH. CuMm-
METPUUYECKNE MHOTOUJIEHBI, IPEACTaBIIe-
HUE Yepe3 dNieMeHTapHble pyHknn. Dop-
MyJibl HeroToHA. Pe3ynbTanT 1ByX MHOIO-
YJIEHOB, UCKJIIOUEHUE HEU3BECTHBIX U3 CH-
CTEM JBYX alreOpanyuecKux ypaBHEHUH C
JBYMsI HEU3BECTHBIMU. JIUCKPUMUHAHT
MHOT'OYJICHA.

TpOJIbHAsI paboTa

JIuneitnple mpocTpan-

CTBa U IIOAIIPOCTPAHCTBA

Martpuua nepexojia ¥ 3aKOH U3MEHEHUS
KOOpAuHAT BekTopa. JInHeiHble moanpo-
crpancTBa. CyMma M iepeceyeHue JUHEn-
HBIX IIOAIIPOCTPAHCTB. ba3uc u pasmep-
HOCTb ITOANIPOCTPAHCTB.

IIpoBepka gomari-
HEro 3aIaHus

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

JlimHa BEKTOpa M YTOJl MEX/y BEKTOPaAMH
B €BKJIMIOBOM IpocTpaHncTBe. OpToroHa-
mu3anus ['pama-1lImunara. Opronopmupo-
BaHHBIC Oa3uckl. Matpuna ['pama. O6bem
k-mepHoro napamienenumneaa. Oproro-
HAJIbHOE JOMOJHEHUE 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 paboTa

Jluneiinbie oToOpaxe-
Hus. CTpyKTypa JIUHEeH-
HBIX OIIEPaTopoB

Jluneitaple oTOOpakeHus, Apo U 00pa3
JUHENHOTO 0TOOpaxeHus. MaTtpuiia Jau-
HelHoro oneparopa. MI3MeHeHne MaTpulbl
JUHENWHOTO OMepaTopa Mpu nepexoae K
Ipyromy Gasucy.

Co6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHMsI INHEWHOI O Oneparopa, 1uaro-
Hanu3upyemoctb. JKopaaHoB 6a3uc u
YKOP/IaHOBA 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. CaMOCOIpsHKEHHBIE Tpeo0paso-
BaHus. [IpuBeneHne Kk KAHOHUYECKOMY
BUJTY.

IIposepka nqomam-
HETO 3aJaHus, KOH-
TpoJbHas paboTa

11

bununelinbie u KBaspa-
TUYHbIE QYHKIIUN

[TpuBeneHue KkBagpaTUUHBIX (POpM K Ka-
HOHMYECKOMY U HOPMaJIbHOMY BHUJly Meé-
TozoM JlarpaHxa. DKBUBAJIEHTHOCTh
KBagpaTHUHbIX Gopm. [IpuBenenue Bere-
CTBEHHBIX KBaJ[paTHUHBIX (POPM K IJIaB-

IIpoBepka nomam-
HETO0 3aJjaHMsl, KOH-
TpoJbHas paboTa




HBIM 0CsIM. [10I0XKUTENBHO ONpeieTIeHHbIE
KBagpaTHuHblie popmbl. [Tapsl popm.
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DIeMEHTBI MHOTOMEp-
HOHM TeOMEeTpUH

AdduHHBIE TPOCTPAHCTBA U TIOIPO-
CTpaHCTBa. B3auMHoe pacnonoxenue
adGuHHBIX ToAIpOCTpaHCTB. AQPHuHHBIC
orobpakenus. Kagpuku B appuHHOM
npoctpanctse. Llentp kBagpuku. Adppun-
Hasl ¥ €BKJIMIOBA KJIacCU(DUKALIMU KBAI-
PHK.

[IpoekTHBHBIE MPOCTPAHCTBA U MOATPO-
ctpanctBa. [IpoextuBHbie 060104Ku. Og1-
HOPOJIHBIE U HEOTHOPOJAHBIE KOOPAUHATHI.
[TpoextuBHbBIE TpeoOpa3zoBanus. Kagpu-
KU B IIPOCKTUBHBIX MPOCTPAHCTBAX.

IIpoBepka nomam-
HEro 3a/1aHUs

13

OJeMeHThI TEH30PHOM
anreOpbl

Onepauuu HaJ TEH30paMU, CBEPTKA TE€H-
3opa. Onepanuyu CUMMETPUPOBAHUS U
aJIbTEPHATUPOBAHMSI, BHEIITHEE YMHOXKE-
HUE.
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DNEeMEHTHI TEOPUU
rpymnmn

['pynmsl, m3oMopdusm rpym. ['pymniisr
noactaHoBok. Teopema Kamu. Huknunue-
ckue rpynmnsl. [logrpynmnsr. CmexHbIe
KJ1acchl o noArpymnme. [loarpynmnel nuk-
JIMYECKHUX TPYIIIL.

HopmanbsHable noarpynmsl. @akToprpymnist
110 HOpMaJIbHBIM MOArpynnam. ['omomop-
¢u3m rpynn. ['pymnmsl aBToMOp(hU3MOB.
Knaccel conpsixkeHHbIX 211eMeHTOB. Dop-
MyJa KkjaccoB. [leiicTBue rpynn Ha MHO-
xectBax. OpOuTsl U ctabunuszaropsl. Cu-
JIOBCKHE TOATPYNIBL. [ pymimbl HeOOIbIINX
nopsiikoB. KoHewHOTIOpOXK IeHHBIE abere-
BBI TPYMIBL. 3a/IaHKE TPYIII 00pa3yroIu-
MU U ONIPEAEISIOIUMHI COOTHOLICHUSMHU.

IIpoBepka nomam-
HEro 3aJlaHus, KOH-
TpoJbHas paboTa
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DJIEMEHTHI TEOPUHU
MpECTaBICHUN

JIuHeiHble M1 MAaTPUYHBIE IPEACTABICHUS
rpynn. [IpuBoaUMOCTb U pa3IoKUMOCTh
JUHENHBIX U MATPUUYHBIX NPEACTABICHUM.
Moaynu, oagMOayIH U (GaKTOPMOIYIIH,
roMoMopdu3mbl Moayneit. OJHOMEpHBIE
npenacrasieHus. HempuBoaumele KOM-
IUIEKCHBIE TIPEJICTABICHUS Ipynn. Xapak-
Tepsl Tpyni. KonnuecTBo u pa3sMeEpHOCTH
HENPUBOJIUMBIX KOMIUIEKCHBIX MTPEICTaB-
nenuil. [IpencraBneHus u TabIUIbI Xapak-
TEpOB IPyMIl.

[IpoBepka nomam-
HETrO0 3a/IaHus
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DNEMEHTBI TEOPUH KO-
JIeI U TToJIed

LlenoctHEIe KOJbIIa. JI€IUMOCTD B Iie-
JIOCTHBIX KOJbIaX. @akTOpHaibHbIE KOJb-
na. EBkiinioBel kosibia. [IpumMeps! eBKiIn-
JoBbIX KoJaeu. Mneanel koneu. PakTop-
konbIia. 'omomopdusmer kornern. Koneu-
HBIC TTOJIS.

IIpoBepka nomam-
HETO 3aJ[aHusl, KOH-
TpOJIbHAsI paboTa

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThI - HE IPETYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00y4aoIUXCH M0 JUCHHUILIMHE (MOTYJII0)

Bun
CaMOCTOATEJILHOM
padoThI

Ilepeyenb y4ueOHO-MeTOAMYECKOT0 0O0eceYeHus1 AU CHMILIU-
HBI 110 BBINOJIHEHUIO CAMOCTOSTEIbHOH PadoThl

2

3

IloaroroBka Kk Te-
KYILIEMY KOHTPOJIIO

1. Meroauueckue yka3aHusl AJis IOATOTOBKH K 3aHATHSM JIEK-
LIMOHHOTO ¥ CEMUHApPCKOro TUMA. Y TBEPXKJICHBI HA 3acelaHUU
CoBera (akynpreTa MaTeMaTHKH M KOMIIBIOTEPHBIX HAyK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 r.

2. Meromuyeckne yKazaHUS 10 BBITIOJTHEHUIO CAMOCTOSITEIb-
HOW paboThl oOyuarommxcs. YTBepxkJIeHbl Ha 3aceganuu Co-
BeTa (akylbTeTa MAaTeMaTHKH W KOMITBIOTEPHBIX HAyK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 r.

3. Meromuueckne yKa3aHHS IO HCIIOJIB30BAaHUIO MHTEPAKTHB-
HBIX METO/I0B 0OyueHHs. YTBepKAeHbl Ha 3acenaHuu Coera
(dakynbpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'Y». ITporokon Ne 51 ot 05 mas 2022 r.

4. Meronndeckue yka3aHMs IO IIOATOTOBKE 3cce, pedeparos,
KypCOBbIX paboT. YTBepxkaeHbl Ha 3acenanuu Cosera (akyib-
TeTa MaTeMaTUKH M KommbloTepHbIXx Hayk PI'BOY BO
«Ky6I'Y». ITporokon Ne 5T ot 05 mast 2022 r.

Brimonnenue nado-
paTOpHBIX paboT U
pacdeTHo-
rpaduyecKux 3a1a-
HUH

1. Meroauueckue yka3zaHUSl MO BBINOJIHEHHUIO JTAOOPATOPHBIX
pabot. YTBepkaeHs! Ha 3acenanuun Coeta (pakynbreTa MaTe-
MaTUKU ¥ KoMmmbloTepHbIX Hayk @T'BOY BO «Ky6I'V». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 .

2. Meromuyeckne YKa3aHWsS TIO BBIMOJHEHHIO pacyeTHO-
rpaduueckux 3alaHui. YTBepkIeHbl Ha 3acenanuu CoBera
¢dakynpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk ®PI'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

IloaroroBka u
oopmienue orye-
TOB I10 TIPAKTHKE

Metoauueckue ykazaHus 10 MOJATOTOBKE U O(OPMIICHUIO OTYe-
Ta 1O NpaKkTUKe. Y TBEepKIeHbI Ha 3aceqanuu CoBera (hakynbTe-
Ta MaTeMaTHKU U KoMibloTepHbIX Hayk PI'BOY BO «KyoI'V».
ITporoxos Ne 5 ot 05 mast 2022 r.

BrimonHenue u 3a-
IIMTA BBIMYCKHOW
KBaTU(DUKAITOHHOM
paboThI

Mertoanyeckne ykazaHUsl MO BBIOJHEHUIO M 3alllUTe BBITYCK-
HOM KBaTM(HUKAITMOHHON paboThl (0akaiaBpuar, MarucTparypa,
crienanuTeT). YTBepxkaeHbl Ha 3aceqanuu Coseta pakyabTeTa
MaTeMaTuku U KoMmbloTepHbIX Hayk ®I'BOY BO «Kyb6I'V».




| IIporoxon Ne 5 ot 05 mas 2022 T.

Y4eOHO-MeTOoInYeCKhe MaTepHalibl JUII CaMOCTOSTETIbHONH PabOThl OOYyYaromuXcs W3
Yycila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) npenocrapmustoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHMUYCHUAM UX 3[J0OPOBbS U BOCHIPUATHUS MH(DOPMAIIH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jnist 11 ¢ HapyIeHUsIMU OIIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

3. O0pa3oBaTe/bHbIC TEXHOJIOTHH.
[Ipu u3ydyeHnn AaHHOTO Kypca UCHOIB3YIOTCS TPAAUIIMOHHBIC JIGKIIMU U J1aOOpaTOpHBIE
3aHsATUS.

Lenb n1abopaToOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSATH NOJYyYEHHBIE HA JIEKIUIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIIEIOBAHUIO KOHKPETHBIX 3ajad. B kaxxaom cemecTpe
IPOBOJATCS] KOHTPOJIbHBIE paOOTHI /1715l IPOBEPKU YCBOEHUS MaTepUaia CTyJeHTaMu.

I[JI)I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJ’ILT&HI/Iﬁ C UCIIOJIb30BAHUECM BHeKTPOHHOﬁ IIOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTalMH.

VYyebHas NESITENbHOCTh MPOXOAWT B COOTBETCTBUU C TpadUKOM YYEeOHOTrO Mpoliecca.
[Tporecc camocTosATENbHON pabOThl KOHTPOJIUPYETCS BO BpeMsl ayAUTOPHBIX 3aHATUN U UHAU-
BUJ1yaJIbHBIX KOHCYJIBTALIMI.

O1eHOYHBIMU CPENICTBAMHU AUCIHILTUHBI SBISIOTCS CPEICTBA TEKYIIETO KOHTPOIs (KO-
JIOKBUYMBI, KOHTPOJIbHBIE PabOTHI, a TaK)Ke HA JIAOOPATOPHBIX 3aHATUAX — OTBET Y JOCKU U MPO-
BEpKa JIOMAIIIHUX 3a/aHHii) ¥ UTOTOBast aTTECTaIHs (3aUeT, IK3aMeH).

4.1 CTpyKTypa OLIleHOYHBIX CPEACTB /ISl TeKyllel U IPOMeKYTOYHOM aTTecTaluu

HaumMeHnoBaHue OI11eHOYHOTO CpCACTBa

Ne Kon n naumenosanne Pe3ynbraTel 00ydeHus IIpomexxyTouHas
n/n MHARKATOpa (B cootBeTcTBMU C 1I. 1.4) Texymuii KOHTPOIb arTecTanus
(B cooTBeTcTBUH C 1. 1.4)
NOIIK-1.1. 3Haer akTy- NOIIK-1.1. 3-1. 3naer | BrimosHeHue goMariHux 3a- Bonpocs! Ha k-
JIbHBIC U 3HAYUMBIE ITPO- | OCHOBHBIE (DAKTHI M HJEH | JAaHHM, OPOC HA JICKIMOHHBIX | 3aMeHax
65eMbl pyH/IaMEHTAITb- Kypca anredpsl, (GopMy- | U 1a00paTOPHBIX 3aHSATHSIX. Bo 1,2 u3 ce-
HOM MaTeMaTUKU JIUPOBKM  yTBepkaeHui, | KoHTponbHbIE M camocTOs- MecTpax
METO/bl HX JI0Ka3aTelb- | TelbHbIE pabOThI, KOJIJIOKBH-
1 CTBa yM
HOIIK-1.1.V-1.Ymeer
CBSI3BIBATh HJEH alreOpbl
C KOHKPETHBIMH Mpobie-
MamMu  (QyHAaAMEHTAIHHOU
MaTeMaTHK1




HOIIK-1.1.B-1. Buaneer
HAaBBIKAMH PEIICHHUS TH-
MOBBIX NPAKTHYECKUX 3a-
JTaHWUN Kypca anreOpsl

HOIIK -1.2. OcymiecTs-
JISIeT BEIOOp METO/IOB pe-
IIeHUs 32124 QyHIaMeH-
TaILHON MaTEMaTHKH

HOIIK-1.2. 3-1. 3maer
CBSI3M MEXKIY OCHOBHBIMH
MOHATHAMH U Pe3yJbTaTa-
MU  anreOpel, CBOMCTBa
MaTEMaTHYECKUX  OOBEK-
TOB B 3TOH 001acTh
HOIIK-1.2. V-1. Vwmeer
MIPUMEHSTh TEOPETHYECKHE
3HAHUS MPH BEIOOPE METO-
JIOB pelIeHny 3anad QyH-
JaMEHTAJILHOM MaTeMaTH-
KU1

HOIIK-1.2. B-1. Buaneer
METOJ[AMHU aJIreOpanvecKo-
ro aHanusa 3amad QyHia-
MEHTAJILHOM MAaTEMATUKH

BrInonHeHne qoMamHux 3a-
JaHUH, OIIPOC Ha JICKIIUOHHBIX
1 1ab0PaTOPHBIX 3AHATHSX.
KoHTponbHbIE 1 caMOCTOS-
TENbHbBIE PAOOTHI, KOJUIOKBH-

yM

Bompocs! Ha 3k-
3aMEHax

Bo 1,2 1 3 ce-
MecCTpax

HMOIIK-1.3 Biazneer
HaBbIKaMu (opmaiusa-
LM aKTyaJbHBIX 33724
(dyHaaMeHTaTbHOM MaTe-
MaTHKH U TIPUMCHCHHS
MOIXOJSAIIUX METOOB UX
pelieHus

HOIIK-1.3. 3-1. 3naer
BO3MOJKHBIE c(pepsl Ipu-
JIO)KEHUH MaTeMaTHIYECKUX
TIOHATHUH 1 UIeH anreOps
HOIIK-1.3. V-1. YMmeer
HaXOIHWTh OCHOBHEIE 3aKO0-
HOMEpHOCTH ajredpanye-
CKOTO XapakTepa B 3aja-
4yax QyHIaMeHTaIbHON
MaTeMaTHKH

HMOIIK-1.3. B-1. Bnageer
HaBBIKAMU anreOpande-
CKOM (hopMam3aIiiy 3a1aq
(hyHIaMEeHTaIEHOW MaTe-
MaTUKH

Brimoaaenne JOMAIIIHUX 3a-
,IlaHPIﬁ, OIIPOC Ha JICKINOHHBIX
u J'IaﬁOpaTOpHBIX 3aHATHAX.
KOHTpOJ'IBHLIe u CaMOCTOA-
TCIBbHBIC pa60T1)1, KOJIJIOKBH-

w

Bomnpocs! Ha 3k-
3aMeHax
Bol,2u3 ce-
MecTpax

WIIK-1.1. 3Haer OCHOB-
Hble IIOHATHS, HAEU U
MeTonbl  (yHIaMEHTAIb-
HBIX MaTeMaTHYECKUX
JUICIUILIAH ISl PELICHHsI
0a30BBIX 3334

WIIK-1.1. 3-1. 3Haer oc-
HOBHBIE IIOHATHUA, UIEU U

METO/bI Kypca aireOpsl
JUISL  pelieHus  0a30BbIX
3aad areOphl

WUIIK-1.1. VY-1. VYmeer
yCTaHABJIMBATh  JIOTHYE-

CKHE CBSI3M MEXKIY IOHs-
THSAMH, TPUMEHSTH TIOJTY-
YCHHBIC 3HAHMS JJIS pelle-
HUSL 3aJad 110 TCOPHH
IpyII, TEOPUH  YHCEl,
TEOpPHH KoJeml, oOmed u
JMUHEWHOU anredpe
UIIK-1.1. B-1. Bmanmeer
METOJIaMH U HICSIMHU aj-
reOpsl IS pemenust 6a3o-
BBIX 33134

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

w

Bomnpocs! Ha 3k-
3aMeHax

Bo 1 u 3 cemect-
pax

WIIK-1.2. YmMeeT nepena-
BaTb pE3YNbTATHl IPOBE-
JCHHBIX TeOpeTI/I‘IeCKI/IX nu
l'IpI/IKIIa)IHI)IX HUCCJICaJ0Ba-
HI/II>'I B BHIC KOHerTHBIX
MPEMETHBIX PEKOMEH/Ia-

WIIK-1.2. 3-1. 3uaer 3Ha-
4eHHe M MECTO anrebpan-
YECKMX METOIOB B TEOpe-
TUYCCKUX W TMPUKIATHBIX
MAaTeMaTHYECKUX  HCCIe-
JIOBaHUSIX

BrmonHeHne gjoManamnx 3a-
JIaHUH, OTIPOC Ha JIEKIIMOHHBIX
1 1abOPaTOPHBIX 3aHATHIX.
KoHTponbHbIE 1 caMOCTOS-
TeNbHBIE PabOThI, KOJUIOKBH-

yM

Bonpocs! Ha 3k-
3aMeHax

Bo 1,2 u 3 ce-
MeCTpax




Ui B TEPMHUHAX IPE-
METHOH} 00y1acTu

UIIK-1.2. VY-1. Vmeer
BBIIEISATE anredpande-
CKHE CBOWCTBa pe3yJsbTa-
TOB TEOPETUYECKUX M TPHU-
KJIaHBIX UCCIEI0BaHUI

WIIK-1.2. B-1. Bumaneer
HaBBIKAMH HHTEPIIPETAIIH

PE3YJIbTATOB IPOBCACH-
HBIX TCOPECTUYCCKUX u
NPpUKIAJHBIX  HUCCJIEAO0BaA-

HUIl C TOYKH 3peHus ai-
reOpbl

UIIK-1.3. Camocros-
TENIBHO M KOPPEKTHO pe-
IIaeT CTaHIApTHBIE 3a/a-
yn (pyHIZaMEHTaTbHON W
NPHUKIAIHONW MaTeMaTHKU

WIIK-1.3. 3-1. 3naer ai-
reOpangeckue METOIbI
pemeHns CTaHAAPTHBIX
3amad  (pyHIAMEHTAIBHOU
U TIPUKIATHOM MaTeMaTH-
KA

UIIK-1.3. V-1. Ymeer pe-
1IaTh CTAaHAAPTHBIC 3aJa4un
(byHIaMEeHTaNbHON U MpH-
KJIQJHOW MaTeMaTUKU ¢

MPUBJICUCHHEM  METOJIOB
anreOpsI
UIIK-1.3. B-1. Bmameer

HaBBIKAMH PEIICHHS CTaH-
JapTHBIX 3amad  (yHOa-
MEHTaJIbHOH W NpUKIAA-
HOH MaTeMaTHKH C TIpH-
BJICYCHHEM METOJIOB aj-
reOpbl

BrInonHeHne qoMaHux 3a-
JaHUH, ONPOC Ha JIEKITHOHHBIX
1 1a0OPaTOPHBIX 3AHATHAX.
KoHTponbHbIE 1 caMOCTOS-
TEeNbHbIE PAOOTHI, KOJUIOKBH-

yM

Bompocs! Ha 3k-
3aMeHax

Bo 1,2 u 3 ce-
MecTpax

UIIK-1.4. ImeeT HaBBIKU
pelieHus  MaTeMaTHde-
CKHX 3aJad, COOTBET-
CTBYIOIIMX  KBajHuka-
MM, BO3HUKAIOLIUX IPH
NPOBEJICHUH HAayYHBIX M
MPUKJIAJHBIX HCCIIEe0Ba-
HUHI

HIIK-1.4. 3-1. 3naer me-
TOMNBI pelIeHHus 3anad To
anreOpe,  BO3HUKAIOIINX
MpU MPOBEAECHUH HAYYHBIX
U TPHUKIAJAHBIX HUCCICI0-
BaHUU

HIIK-1.4. Y-1. YMeeT BbI-
CTpamBaTh W PEaIH30BHI-
BaTh IUIAH TIPOBCICHHSA
HAYYHO-TIPUKJIAHBIX  HC-
CIICZIOBAHUM, CBA3aHHBIX C
pelleHneM 3aJaHuil 1o
anreope.

WIIK-1.4. B-1. Buaneer
HaBBIKAMHU OTIMCAHMS aJI-
TOPUTMOB  pEIIeHHs  aJl-
reOpangecKux 3a/1ay,
BILUIOTH JI0 UX BO3MOXKHOH
KOMITBIOTEPHOW  peanu3a-
U,

BrinonHeHue qoManHux 3a-
JIaHUH, OTIPOC Ha JIEKLIMOHHBIX
1 J1abOpaTOPHBIX 3aHATHSIX.
KonTtpomnsHbIle 1 camocTos-
TeJIbHBIC PA0OTHI, KOJUIOKBHU-

w

4.2 ®oHA OLIEHOYHBIX CPEACTB /IS MPOBeeHNs TEKYIIEro KOHTPOJIS.

IIpumep BapuaHTa KOHTPOJILHOM padOTHI B IEPBOM ceMecTpe




2X -4y +3z=1

1. Pemwuth cucteMy JTUHEHHBIX 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 KOHTPOJBLHOH Pad0ThI BO BTOPOM ceMecTpe

1. Haiitu coOcTBeHHBIC 3HAYEHUST M COOCTBEHHBIC BEKTOPHI JIMHEWHOTO OIepaTopa,
3aJJaHHOTO CBOEH MaTpullell B HEKOTOPOM DOasHuce.

2. HaliTu xapakTepruCcTU4ECKH U MUHUMAJIbHBI MHOIOWIEH MaTPHUIIbI.
3. Haiitu )KH® mMatpuiibl JUHEHHOTO orepaTopa.

IIpumep BapuaHTa KOHTPOJILHOH PadoOTHI B TPeTheM cemMecTpe

1. Onucare Bce abeneBbl IPYIIIbI 33JaHHOTO MOPSIKA.

2. TlepeyncnuTh IeMEHTHI (PaKTOPTPYIIIIBI TPYIIIIHI 110 TIOATPYIIIIE.

3. VYkazaTh KJ1acchl COMIPS’KCHHBIX 3JICMCHTOB JaHHON KOHEYHOMH TPYIIIIBIL.

4.3 ®oHJ OLIEHOYHBIX CPEACTB /sl MPOBeIeHHs POMEKYTOYHOMH aTTeCTALMH.

IIpumepHoe 3a1aHNe K 3a4eTy

MEPBbI CEMECTP

1. PewmuTh KBagpaTHOE YpaBHEHHUE HAJ MOJEM KOMIUIEKCHBIX YHCEN.

2. Haiitu TpuronomMeTpruyeckyro GopMy U CTENIEHb/KOPEHb U3 KOMIUIEKCHOTO YHCIIa.
3. Pemmth cucteMy THMHEHHBIX YpaBHEHHIA.
4

Haiitu ¢pyHIaMeHTaNbHYIO CUCTEMY PEIIEHU CUCTEMbI OTHOPOIHBIX TMHEWHBIX
YPaBHEHUM.

5. Haiitu panr MaTpUIIbl: ¢ TOMOIIBIO JIEMEHTAPHBIX TPE0Opa30BaHU, METOIOM
OKaMMJISFOIIIMX MUHOPOB.

6. Haiitu 6a3y cucTeMbl BEKTOPOB U BBIPA3UTh OCTABIIHUECS BEKTOPHI Uepe3 HAllICHHYIO
0a3y.

7. Haiitu OMPCACIIUTECIIb MATPHUILIBI C TOMOIIBIO DJICMCHTAPHBIX npeo6pa3OBaHm71.



Haiitu oOpatHyto MaTpuIly: ¢ IOMOUIBbIO POPMYIIBI 00paTHOM MATPHUIIBI, C TOMOILBIO
3IIEMEHTApHBIX PE0OpPa30BaHMH.

9. Pemmth MaTpu4HOE ypaBHEHHE.

10. Haiitu oOpaTtumble 3JI€EMEHTHI U KX OOpaTHBIE 3JIEMEHTHI B KOJIbIIE BHIYETOB.

11. Haittu HOl 1 HOK muorounenoB u nuneitnoe npeacrasienne HO/I.

12. Otnenuth KpaTHbIE KOPHU MHOTOUYJICHOB.

13. C nomompto cxemsbl ['opHepa: HailTH pa3ioKeHHe MHOTOWIEHA M0 CTeNeHsIM X —C,
3HAQUYEHMS] MHOTOWIEHA U €r0 MIPOU3BOAHBIX B TOUKE C .

14. Pa3noxuTh MHOTOWIEH Ha HEMTPUBOIMMbIE MHOXKUTEIH HAJ| TOJISIMU BEIIECTBEHHBIX
Y KOMILIEKCHBIX YHCEIL.

15. HaiiTu AMCKpUMUHAHT U PE3YJIbTAHT JJIi MHOTOUJICHOB.

BTOPOI CEMECTP

1. Haiitu 6a3uc cymMMbl U TiepecedeHusl TUHEHHBIX TOAPOCTPAHCTB.

2. Haiitu coOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAYCHHMSI IMHEHHOTO OTepaTopa.
Haiiti co6cTBeHHBIC 1 KOPHEBBIE MTOANPOCTPAHCTBA TUHEHHOTO ONEpaTopa.

3. Haiitu ®opnanoBy HOpManbHYIO (GOPMY H KOPAAHOB 0a3UC TMHEWHOTO OIepaTopa

4. OpToroHanu30BaTh CUCTEMY BEKTOPOB.

5. HaiiTu opTOroHanbHyIO MPOEKIIMIO U OPTOTOHAIBHYIO COCTABIISIONIYIO BEKTOPA.

6. IlpuBectu KBagpaTUYHYIO POPMY K TJIABHBIM OCSIM.

7. BpImucaTth cuCTEMY JIMHEHHBIX YPABHEHH JIs TIFIOCKOCTH, 3aIaHHON MapaMeTpuye-
CKH.

8. HccnemoBarh B3aMMHOE PACIIOIOKEHHE TUIOCKOCTEH, 3aIaHHBIX TTapaMeTPHUICCKH.

9. Haiitu paccTosHUE OT TOYKH JO TUIOCKOCTH.

10. CocraButs popmynsl ahPuHHOTO MTPEoOpa3OBAHMS.

TPETUA CEMECTP

1. Haiitu nukianyeckue NOArPYIIIbl TPYTIIHL.

2. Haiiti cMeXHBIE KIacChl TIOTPYIIITHL.

3. TloctpouTh KOHEUHOE MOJIE, cocToAlIee U3 16 3IeMEHTOB.

4. Haiitu 0OpaTHBIN JIEMEHT B (PaKTOPKOJIBIIE.

5. TloctpouTh TabIMIy XapaKTEPOB TPYIIIIHIL.

IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMEeHYy

NEPBBIA CEMECTP



© © N o

15.
16.

17.
18.

19.

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

27.
28.
29.
30.
31.

MHoecTBa U 0TOOpakeHHUss MHOXKeCTB. Teopema 00 acCOIMATUBHOCTH YMHOKEHUS
OTOOpaKCHHUIA.

AunrebGpandeckue ornepaiiu. Teopema 00 accOlMaTHBHOW OTEpaIlHy.
[Tone KOMIUTIEKCHBIX uncell. Anredpandeckas (popMa KOMIUIEKCHOTO YHUCIIA.

I'eomeTpruueckoe n300pakeHNEe KOMIUIEKCHBIX yrcel. Tpuronomerpudeckas popma
KOMILJIEKCHOT'O YHUCIIA.

I'eomerpuueckas uHTEpHIpeTa s ASHCTBUNA HAJl KOMIUIEKCHBIMU ynciaamu. dopmyna
Myagpa.

KopHuu N-oi1 crenenu n3 KOMILIEKCHOTO YUCIa.
CoiicTBa kopHel N -oii crenenu u3 1. IleppooOpa3Hbie KOpHHU.
HccnenoBanue cuctem JIMHEWHBIX ypaBHEHUN MeToA0M ['aycca.

Kpurepuii onpeneneHHOCTH COBMECTHON CUCTEMBI JIMHEMHBIX YPAaBHEHU.

. JIuneiinble npocTpaHcTBa. JInHeiHas 3aBUCUMOCTb BEKTOPOB.
11.
12.
13.
14.

OcHoBHast 1eMMa O JIMHEWHOHN 3aBUCUMOCTH.
Panr u 6a3a cucreMbl BEKTOPOB.
baszuc u pazmMepHOCTH JIMHEWHOTO NpocTpancTBa. KoopauHaTel BEKTOpA.

TeopeMa 0 panre maTpuiel. Beluucienue panra MaTpuLbl IPUBEIECHUEM K CTYIIEHYA-
TOMY BUAY.

Teopema Kponekepa-Kanemnu.

Teopema o pyHIaMEHTAILHOM CHUCTEME PELLEHUI: pa3MEPHOCTh U Oa3UC MPOCTpaH-
CTBa pEILICHUH.

Heiicteus nan matpunamu. Komsuo M (R).

Teopema o peanu3zanuu 3J€MEHTAPHBIX IPe0Opa30BaHUI MaTPULBl YMHOKEHHEM Ha
3JIEMEHTAPHbBIC MATPULIBI

Marpuiia nepexosia. 3aKOH U3MEHEHUS] KOOPJIUHAT BEKTOpa MPH MEPEX0/ie K HOBOMY
6a3ucy.

TCOpeMBI 0 YCTHBIX U HCUYCTHBIX NEPECTAHOBKAX.

Onpenenurens MaTpulpl. Onpenenurens TPaHCIOHUPOBAHHOM MaTpHIIbI.
Onpenenurens TPEyrojabHON MaTPHUIIBL.

DreMeHTapHbIe CBOMCTBA ONPEAETUTENS.

Paznosxenue onpenenutens mo crpoke (cTonoiy). DanpmmBoe pa3ioKeHHUE.
Onpenenurens MaTpULbl ¢ yrioM Hysel. Teopema Jlamiaca (6e3 noka3aTenbCcTBa).

Omnpenenurens Bannepmonaa. Kpurepnii HeBBIPOKIEHHOCTH MaTpHLbl BannepMoH-
na.

Omnpenenurens MPOU3BEICHUS MAaTPHIL.

Kputepuii cymectBoBanus u popmyna 00paTHOM MaTPHUIIBL.
Teopema Kpamepa u ee cieacTue.

Kpurepuii HeBBIPOKIEHHOCTH MaTPHUIIBI.

Teopema 06 oxaliMsIOIIMX MUHOpaX. ba3ucHbIe MUHODBI.



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.

S7.
58.

59.

60.

Marpuunsie ypaBHeHUs. Haxoxaenue oOpaTHOI MaTpHUIIbI C TOMOLIBIO 3JIeMEHTap-
HBIX MPe0oOpa3OBaHMIA.

CBoiicTBa 1€TMMOCTH B KOJIbLIE LEIBIX YKcell. TeopeMa o IeIeHUU C OCTaTKOM.

HO/I u HOK. JIuneiinoe npeacrasienue HOJI. Anroputm EBknunpa.

B3auMHO nIpocCThIE YKCIIa U UX CBOMCTBA.

[Ipocteie yncina. OcHOBHas TeopemMa apru(pMETHKH.

TeopeMma 0 pa3dHeHMN MHOKECTBA HA KJIACCHl IKBUBAJICHTHOCTH. DaKTOPMHOKECTBO.

Kiaccel BEI4eTOB 110 MOJYJIIO HATYpPaJIbHOI'O YUCJIA. CsoiicTBa CpaBHHUMBIX YUCEII.

Kombro Z  Kk1accoB BBYETOB 10 MO0 M.

OGpaTuMBbIe 3eMEHTHI B Koblie Z . Y CIoBHE OIS,

XapakTepucTUKa MoJIsl.

ITonnonsa. Haumenpuiee moure.

Teopema 0 MPOCTBIX TIOJISAX XapaKTePUCTUKH 0.

Teopema 0 MPOCTBIX TIOJISAX XapakTepucTuku P> 0.

Kombio R[X] mMHOrounenos or omuoii nepemennoii. JlenuTennu HyJis 1 3aKOH CO-
KpalIeHHS.

HGHI/IMOCTB B KOJIBIIC K[X] . TeopeMa O OJCJICHHUHU C OCTAaTKOM.

B3aumHO mpocThie MHOTOUJICHBI.
Teopembr 0 HOJI MHOTOUJIEHOB.
Teopembr 0 HOK MHOTO4I€HOB.

3HaueHue MHOrowieHa B Touke. [IpuMep pa3inyHbIX MHOTOWIEHOB, 334aI0IUX OHY
MOJMHOMHUANIBHYIO (QYHKIIHIO.

Teopema be3y. [IpocThie 1 KpaTHbIE KOPHU MHOT'OUYJIEHOB.
[IpouzBogHas MHOrouneHa. OTieneHue KpaTHbIX KOpHEH.

Teopema 0 KOIMYECTBE KOPHEN MHOTOWJIEHA U €€ CIIEACTBUS.
3agaua uHTEepnoALMK. MHTepronsMoHHbId MHOTOWIEH Jlarpanxa.

Henpusoaumeie MHOro4eHsl. Teopema 0 pa3inoKeHUH MHOTOYJICHOB HA HEIIPUBO-
JUMBIE MHOKHTEIIN.

OcHoBHas Teopema anreopsl (0e3 noka3aTenbcTBa). HempuBoauMble MHOTOUWICHBI

man R u C.

MHoro4jieHbI OT HECKOJIBLKHUX MEPEMCHHBIX.

['pyrnma noxcranoBok Sn . [IpencrasneHune MoACTaHOBOK B BUJE ITPOU3BEACHHUS [IUK-
JIOB U TPAHCTIO3UILIHIA.

UYeTHblE M HEUETHBIE MTOJCTaHOBKHU. [IpaBuio 3HAKOB YMHOXKEHHUS TOACTaHOBOK.

I'pymma A, .

CI/IMMeTpI/I‘IeCKI/Ie MHorowieHsl. OcCHOBHAs T€OpEMa O CUMMETPHUICCKHUX MHOTI'OYJIC-
Hax.



61.

Teopema Buera. 3HaueHne CMMMETPHUYECKOIO MHOTOWIEHA OT KOPHEH MHOTOYJICHA.

62. JInCKpUMHUHAHT MHOTOYJICHA.
63. Pesynbrant MHOrOWIEHOB. CHCTEMBI aIreOpandecKux ypaBHEHHIA.
BTOPOU CEMECTP

1. JIuneiHbBIC TPOCTPAHCTBA: MPUMEPHI U MPOCTEHIIIME CBOWCTBA.

2. JluneliHas 3aBUCUMOCTb BEKTOPOB: OCHOBHBIC: CBOMCTBA. DKBUBAJICHTHbIE ONpe/Iee-
Hus 0asnca JMHEHHOro MPOCTPAHCTBA.

3. Marpuna nepexoja. 3aKOH U3MEHEHUS KOOPJMHAT BEKTOPA MPU MEPexoie K HOBOMY
Oasucy.

4. W3omop¢u3M JIMHEHHBIX TPOCTPAHCTB: OCHOBHBIE CBOICTBA.
Kpurtepuii n30MOppHOCTH JTUHEHHBIX TPOCTPAHCTB.

6. JluHelHbIe MOAMIPOCTPAHCTBA: KPUTEPHIA, OCHOBHBIC CITOCOOBI 3aaHus. Teopema o
Pa3MepHOCTH JIMHEWHOTO NOAPOCTPAHCTBA.

7. CyMmMa 1 nepeceyeHue JUHEHHbBIX OANPOCTPAHCTB. TeopeMa 0 pa3MEPHOCTH CYMMBI
JIMHENHBIX OANPOCTPAHCTB.

8. Ilpsimas cymMMa JIMHEHHBIX TTOIPOCTPAHCTB.

9. EBkimnoBsl npoctpaHcTBa. [IprMepsl eBKIMIOBBIX IPOCTPAHCTB.

10. HepasenctBo Komm-bynsikoBckoro. JimmHa BEKTOpa U yro MexX1y BEKTOpaMH B €B-
KJINJJOBOM IIPOCTPAHCTBE.

11. Marpuna I'pama. O6sem K -meproTro mapannenenumnena. I'eoMerpuueckas HHTEpIpe-
Talus ONPEACIUTENS MaTPULIBI.

12. Oproronanmuzanus ['pama-IlImuara.

13. OpronopmupoBaHHble 0a3zucel. M13oMopdr3M eBKINI0BBIX TPOCTPAHCTB OJAMHAKOBOM
pa3MepHOCTH.

14. OproronanbHble MaTpULbl. MaTpuiia epexo1a MeXay OpTOHOPMUPOBAHHBIMU 0a3H-
cami.

15. OproroHanbHOE JIOMONHEHHE JMHEHHOT0 NOANpocTpaHcTBa. OpTOroHaabHast MPOeK-
1[1s1 BEKTOPA I1a IOIIPOCTPAHCTBO.

16. YHuTapHbIE MPOCTPAHCTBA.

17. JIuneitapie 0TOOpaKEHHUS: ONpeIeTICHUE, PUMEPHI, AIpo U 00pa3. HeBbipok1eHHBIE
JIMHENHBIE ONIEPaTOPBI.

18. Teopema 0 pa3MepHOCTSX sjipa U 00pa3a IMHEWHOTO OTOOPaKEHUS.

19. Marpuua nuneitHoOrO oneparopa. Teopema o KoopAnHaTax 00pa3za BEKTOpa OTHOCH-
TEJIbHO JIMHEHHOTO oIepaTopa.

20. 3axoH U3MEHEeHHUs1 MaTPHIIbI TUHEHHOTO oTepaTopa Npu Mepexoie K Apyromy 6asucy.

21. PanT pou3BeICHUS MATPHIL.

22. JleiicTBus HaJ JIMHEHHBIMU oriepatopamu. Mzomopdusm anredp JTMHEHHBIX oneparo-
POB M MaTpHIL.

23. VluBapuaHTHBIE MOANPOCTPAHCTBA JIMHEHHOTO OllepaTopa.



24,

25.

26.
27.

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 CyIIECTBOBAHMU MHBAPUAHTHOTO TIOAMPOCTPAHCTBA PA3MEPHOCTH < 2
JUTSL BELIECTBEHHOT'O JIMHEHHOTO oTepaTopa.

CoOcTBEHHBIE BCKTOPbI U CcOOCTBEHHbBIE 3HAUCHHS TUHEHHOTO oreparopa. Z[I/IaFOHa-
JIM3UPYEMBIC OIICPATOPHI.

Teopema ["'amunbrona-Kamu.

Teopema 0 pa3ioKeHUU IPOCTPAHCTBA B IPSMYIO CyMMY KOPHEBBIX ITOATPO-
CTPaHCTB.

Paznoxxenne KOpHEBOTO MOAIPOCTPAHCTBA B IPSAMYIO CYMMY LUKJIMYEeCKUX. JKopaa-
HOB 0a3HC U XKOpJAaHOBA MATPUIIA.

Teopema 0 eTMHCTBEHHOCTH >KOPJAHOBOM HOPMAILHON (POPMBI.

OpTOFOHaJ'IBHBIG Hp606paSOBaHI/IH CBKIIMAOBEIX IIPOCTPAHCTB: OIIPEACIICHUEC U DKBU-
BAJICHTHBIC YCJIOBHA.

OpTOroHa bHbIE IIPEOOPA30BAHMS EBKIMIOBBIX IPOCTPAHCTB pa3MepHOCTH < 2.

OcHoBHas cTpyKTypHasi TeopemMa 00 OPTOroHaJLHBIX MpeoOpazoBaHmsIX. Teopema
Diinepa.

Comnpsixennbie onepaTopbl. CTpYKTypa caMOCOIPSKEHHBIX MPeoOpa3oBaHUUMN €B-
KJIMJIOBBIX IIPOCTPAHCTB.

JIuneiinble npeoOpa3oBaHMsl YHUTAPHBIX IPOCTPAHCTB.
bununelinble 1 KkBaipaTU4Hble QYHKIMH: ONpEeTIeHUe, IPUMEPHI, CBOICTBA.

3aKOH U3MEHEHUSI MaTPHIIbI KBAIPATUIHON (PYHKIIUH MTPH NIEPEX0e K Apyromy 0a3u-
cy.

KBanpartuunble pyHkunu u kBagparuynsie Gpopmbl. Kpurepuii SKkBUBaJIEHTHOCTH
KBaJIpaTUYHBIX (HOPM.

Teopema Jlarpanxa o npuBeeHUH KBaAPATUIHON (POPMBI K KAHOHUYECKOMY BULY.
3aKOH MHEPIMHU AJIS BEILIECTBEHHBIX KBAJAPATUYHBIX (DYHKIIMHA.
[TonoxxurenbHO onpeseneHHble KBaapaTHunble pynkuuu. Kputepuii CunpBectpa.

Teopema o mprBenEeHUY BEIIECTBEHHOW KBAAPATUIHON (POPMBI K TTTaBHBIM OCSIM.
Teopema o mape (opm.

A¢uHHBIE TPOCTPAHCTBA: SKBUBAJICHTHBIE ONPEIENEeHUs, U30MOPDU3M.

A¢duHHBIE TOANIPOCTPAHCTBA: ONPEAEICHUE, CIOCOOBI 3a/1aHMsl, B3AUMHOE PACIo-
JIO’)KEHUE.

Addunnble oToOOpakeHUs: SKBUBAJICHTHBIE ONpeiesieHus, tuddepeniuan, cBoicTBa,
KpUTEpHil 00paTuMOCTH.

bapunentpuyeckue komOuHanuu Touek. AQppuHHast 060104Ka.
Addunnas cuctema koopauHat. AdUHHBIE KOOPAUHATHIL.
BapunienTpudeckne koopauHathl. CBsi3b ¢ adGUHHBIME KOOPAHMHATAMH.
3ananue adppUHHOrO 0TOOpaKEeHUsT 00pa3aMu 0a3UCHBIX TOYEK.

[lenTp Macc cucTeMbl MaTepuaIbHbIX ToueK. Pu3ndeckas HHTepIpeTalus OapuieH-
TPUYECKUX KOOpAMHAT. TeopeMa o rpynmnupoBKe Macc.

I'pynna adppunnbIX npeodpazoBanuil. Teopema o paznokeHUHU B MOTYIPSIMOE MTPOU3-
BEJICHUE.



51. 'eomerpust ah(hrHHO-EBKINIOBBIX IPOCTPAHCTB.
52. JIsmxenus ahPpuHHO-EBKIUIOBBIX IPOCTPAHCTB.
53. KBanpuku. AddunHas u MeTpryecKas KIacCU(PHUKAIM KBaIPUK.

54. IIpoekTUBHBIE MPOCTPAHCTBA U NoANpocTpancTBa. [IpoekTuBHble 06010ukU. Teope-
Ma O pa3MEPHOCTH U €€ CIIEJICTBUS.

55. Adbdunnbie kapThl. OHOPOAHBIC U HEOJHOPOIHBIE KOOpAUHATHI. CBs3b C OapHUIICH-
TPUYECKUMHU KOOPIMHATAMHU.

56. Teopema Jle3apra.
57. I'pynna npoeKTUBHBIX MTPeoOpa30BaAHUM.

58. MuTepnperanus NpoeKTHBHOTO IIpeoOpa3oBanus Ha ahpUHHOM KapTe Kak Cynepro-
3UIAH JTUHEWHOTO TPeoOpa3oBaHus U IIEHTPAILHOTO MPOCKTUPOBAHUS.

59. 3aganue MPOEKTUBHOTO MPeoOpa3oBaHus 00pa3aMu TOUYEK B OOIIEM MMOJIOKEHUU.

60. 3anuck MPOEKTUBHBIX MPEOOPa3OBaHMIA B OTHOPOIHBIX U HEOJAHOPOIHBIX KOOPAHHA-
Tax.

61. Peanu3anus rpymnisl HOJCTAHOBOK B APOOHO-THHEHHBIX (DYHKITHSX.
62. OTHOLIEHNE YeThIPEX TOUEK KaK MPOEKTUBHBIN MHBAPUAHT.

63. 'apMoHnYecKHEe YeTBEPKH TOUYEK.

64. Knaccudukanus KBaJpuk B IPOEKTUBHBIX IPOCTPAHCTBAX.

65. [NomunuHeitHple QYHKIIMM Ha BEKTOPHOM MpoCTpaHcTBe. VHTepnpeTanus TeH30pOB
HEeOOJIBLINX PAaHTOB.

66. JlefictBus Hax TeH30pamMu. CHMMETPHUYECKHE U KOCOCUMMETPHYECKHUE TEH30PHI.
Onepanuu CMUMMETPUPOBAHUS U AJIbTEPHUPOBAHUSI.

67. Bremnss anredpa. OnpeaenuTens 1 OpUeHTAINS KOHEYHOMEPHOTO BEKTOPHOTO TPO-

CTPaHCTBA.

TPETUIA CEMECTP

1. Ompenenenue, npocreiiye cBoiicTBa U mpuMepsl rpynn. M3omopdusm rpymi.

2. Crenenb aneMeHTa. [lopsiiok snemMeHTa u ero cBOMCTBa.

3. I'pynma nmoacranoBok. [IpeacraBienne moacTaHOBOK B BUJIE IPOM3BEACHUS IIUKIIOB H
TPAHCIIO3ULIUM.

4. YerHble U HEUETHBIE NIOJICTAHOBKU. [IpaBriI0 3HAKOB YMHOXKEHUS MOJICTAHOBOK. 3HaKOIIEepe-
MEHHas rpymnmna.

5. Toarpymnmel. Kputepuii moarpynmsl. Llukindeckue noaArpymnmsl.

6. Lluknauueckue rpynmsl ¥ UX Kiaccuukanus.

7. CwmexHble Ki1acchl 1o noarpymnmne. CBONCTBA CMEXKHBIX KJIACCOB.

8. Teopema Jlarpanska u ee cineacTBusi. UHIEKC MOATPYIIIBI.

9. Hopwmansasie noarpynmsl. Kputepnii HOpMaibHOH MOATPYIIITEL.

10. dakroprpymna no HOpMaabHON MOATPYIIIIE.

11. l'omomopdusmsl Tpymi. Aapo u o6pa3 romoMopduszma.



12.
13.
14.

15.
16.

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

23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.
38.
39.
40.
41.

42.

43.

OcHoBHas Teopema 06 nzomopdusme.
IIpousBenenne noarpynn. Teopema 3. Herep.

Kitacchl conpsiKeHHBIX 271€MEHTOB. Ki1acChbl CONPSKEHHBIX 3JIEMEHTOB B IPYIIIE IIOICTaHO-
BOK.

Hopmanu3zatop (uentpanusarop) anementa. opmyiia Ki1accos.
IenTp rpynmsl. HeTpuBHansHOCTE IeHTpa KOHEUHOH P -rpymmsl. ['pymms: mopsaka p°.

I'pynna aBromopdu3moB. BHyTpeHHHE aBTOMOP()U3MBI.

Bremnee npsmMoe npou3BeIeHHUE IPYIIIL.

BHyTpeHHee npsMoe Npou3BeAEHUE IPYIIL: ONPEACICHUE U KPUTEPUI, IPUMEPBI.
M30oMopdu3M BHEIIHETO ¥ BHYTPEHHETO IPOM3BEACHUI TPYIIIL.

Kiaccsl CONpsKEHHBIX 2JIEMEHTOB B CAMMETPHUYECKOM U 3HAKOTIEPEMEHHOM TpyIIIax.

[Tpocteie rpynmel. [IpoctoTta rpymm A, n>5.

JeiictBue rpynmnsl Ha MHOXecTBe. OpOUTHI U cTabmin3aTopsl. Teopema o KOT4ecTBe dJie-
MEHTOB B opOHUTE.

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

Ornucanue rpyIi HeOOJIbIIUX TOPSIKOB.

BHemnee npsimoe Mpou3BEAECHNE TPYIIIL.

BuyTtpenHee npsiMoe pou3BeieHUE TPYIIL: ONpeAeIEHUEe U KPUTEPUL, TPUMEPHI.
M30oMopdH3M BHELIHETO M BHYTPEHHETO IPOU3BEACHUHN TPYIII.
KOHEUHONOpOKIEHHBIE TPYIIIBI U UX CBOMCTBA.

Teopema o moarpymnmnax cBOOOJHBIX a0ENEeBBIX TPYIIIL.

Ornucanne KOHEYHONIOPOXKIEHHBIX a0eNeBbIX IPYMIL.

JluHeliHble M MaTpUYHbIE MpeJcTaBaeHus rpymni. JuddepeHnupyemble mpeacTaBieHus
rpynnsl R.

MoHoMHabHOE NMPEACTABICHUE TPYIIILI TOJACTAHOBOK.
ITocTpoeHne npeacTaBiIeHUI IO IEUCTBUAM TpyNIl. PerynsipHsle IpeacTaBiIeHus TPyI.

N3omMopdu3M 1 SKBUBAIIEHTHOCTb MpeacTaBaeHui. I3oMopdu3m 1eBbIX U MpaBbIX peryisp-
HBIX TPEICTaBJIECHUN TPYIIIL.

IIpuBOAMMOCTD U Pa3JIOKUMOCTb JINHEWHBIX U MATPUYHBIX [IPEACTABICHUM.
[TonmpencraBneHus v GpakTOPIPEICTABICHHUS.

G -monynu. [Tonmonynu u ¢pakropmonynu. [Ipocteie Moaymu.
Henpusoaumbie KOMIUIEKCHBIE TIPECTABICHNS a0eNeBbIX IPYIIIL.

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

Teopema 006 OPTOrOHATBHOCTH (YHHUTAPHOCTH) BEIIECTBEHHBIX (KOMIUIEKCHBIX ) TIPEICTaBIIe-
HUH.

HerI/IBO,Z[I/IMBIC BCIICCTBCHHBIC ITPEACTABIICHUA TUKIINYCCKUX TPYIIIL.



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.

Brnionne npuBoauMBIE IPEACTABIEHUS U MOITYIPOCTbIe MOy U, CBOMCTBA MOIYHPOCTBIX
MOJTYJIEH.

Teopema Mamke. Konrpripumep k reopeme Marke.

C1pyKTypa KOHEYHOMEPHBIX IOJIYIPOCTHIX MOIYJIEH.

Brnonne npuBoiMOCT MOHOMHMAIIBHOTO NPEACTABICHUS CHMMETPUYECKON IPYIIIbI.
KoMMyTaHT rpynmnsl 1 OJHOMEPHBIE IIPEACTABICHUS IPYIIIL.

["omoMoOphu3MBI MOJTYJIEH U CIIETAIOIIME ONIEPATOPHI MPEICTABICHUH.
I"'omomMopdusmsl ipocThix Moayiei. Jiemma [lypa.

OcHoBHas Teopema 00 u3omMopdpusmMax MoayIei.

Teopema 0 cOOTBETCTBUM MOAYJIei Tpu roMomMopdusme. MakcuMaabHbIE TOAMOAYIIH.
Teopema o niepece4eHn MaKCUMaJIbHbIX OAMOYJIEH.

Komnosunmonnsie psaasl monyiei. Teopema Xopaana-I'enbaepa.

Teopema 00 0HO3HAYHOCTH PA3I0OKEHHUS KOHEUHOMEPHOTO MOJyrpocToro G -Moayiis.
Xapakreps! rpymi. Onpenesenue, NpuMepsl U CBOKWCTBA.

YHuTapHOE NPOCTPAHCTBO LEHTPATIBHBIX (PYHKIIHH.

OcHoBHasl TeopeMa TEOPUU KOMIUIEKCHBIX XapakTepoB. ClIeCTBYS O COOTBETCTBUM IIPE-
CTaBJICHUU U XapaKTEPOB MIPEACTABICHUM.

TeopeMa O PaSMCPHOCTAX HECIIPHUBOAUMBIX KOMIIJICKCHBIX HpeﬂCTaBﬂeHHﬁ.

[IpencraBnenus u Tabnuisl XapakTepos rpynn S,, A,,S,, Qg, D,, A,.

[Tose oTHOIICHHIT ¥ TeOpeMa O BIOKMMOCTH LEIOCTBIX KoJiel] B moJie. [loJie pannoHaibHbIX
Ipobeii.

Wneanst konen u anredp. [maBHbie uaeainbl. [IpuMepsl uieanos, He SBISIOMINXCS TJIaBHBIMU.
Kombiia rnaBubix uaeanos. [pumepst Z u K[x].

Koip1o rayccoBbix gncesn. Teopema o JETICHUH C OCTATKOM B KOJIbIIE TayCCOBBIX YHCEIL.
EBxumoBsie konbla. [Ipumeps! eBKINIOBBIX M HEEBKIIUIOBBIX KOJIECII.

[Mpoctsie anredpsl. Teopema o npocrore anredper M, (K) . Teopema o mpocThIX KOMMYyTa-

THUBHBIX KOJIbIIAX.

@dakTopKOJIbLA U PaKTOpaIreOpsl. Y CI0BHE paBEHCTBA AIeMEHTOB (akTopkobia. [Ipume-
juse

®axropromsua K[x]/(f) . M3omopdmsm R[x]/(x* +1) =C

["omoMopdu3Mel kosen 1 anredp. SAnpo u o6pa3 romomopdusma. EctecTBeHHas mpoeKuus
7:R—>R/I.

OcHoBHast Teopema 06 nsomopdusme. Mzomopdusmsr R[X]/(x* +1) =C u
R[x]/(x* ) =R®R.

Teopema 0 COOTBETCTBUH HACATOB ITPU TOMOMOPGHU3ME.

MakcumanbHbIC UEaTbl U TPOCTHIE (haKTOpaITeOpHl.

MakcuManbHbIC HI€ajlbl B Z . YcnoBue mojs JJIA KOJIbIla BBIYCTOB Zn .



74. Makcumanbnbie uaeans B K[X]. Ycnosue mons s daxropkonsia K[x]/(f) .

75. Ilpumepbl NOCTpOEHUSI KOHEUHBIX HOJIEH.

76. Bropas u TpeThs TeOpeMbl 00 n3oMopPu3Max.

INPUMEPHBIE BUWIETBI K 9K3AMEHY

BUIET Ne 1
(ITepBblii cemectp)
1. Teopema o KopHsX N -0l CTENEHN U3 KOMIUIEKCHBIX YUCEI.
2. Panr u 6a3a cUCTEMBI BEKTOPOB.

3. Bemmcarb Gpopmyity ompeaenuTensi MaTpHUIbl Y4eTBEPTOTO MOPSIIKA.

BUWJIET Ne 2

(Bropoii cemectp)

1. Teopema 06 U3MEHEHHH MaTPHUILIBI JIMHEHHOTO ONepaTopa MpHU Mepexoae K HoBoMmy Oa-

3UCY.
2. [TonoxutensHO Onpe/esieHHbIe KBaJApaTHUHbIE (POPMBI.
3. Haiiti coOCTBeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS IMHEWHOTO OIeparopa, 3a-
7 5 -10
JaHHOTO B HeKoTopoM Gasuce matpuneit A=|2 4 —4 |. HaiiTu HeBBIPOKIECHHYIO MaTPH-
3 3 -4

uy C takyro, uro marpuna C 'AC juaronanbha.

BUJIET Ne 1

(BTopoii cemectp)

1. NuBapuaHTHbBIE MOJIPOCTPAHCTBA JINHEHHOTO oneparopa. CoOCTBEHHbIE MOANPO-
CTPAHCTBA.

2. Marpuna ['pama u ee cBolicTsa.

3. Haiitu appunHHYyI0 060104KY IPSMBIX.

BUJIET Ne 2
(Tpetwnii cemectp)

1. Knaccel CONPSANKCHHBIX 3JICMCHTOB T'PYIIIL. <D0pMyJ1a KJIaCCOB.

2. Mzomopdusm konen; C = R[X]/(x? +1).

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



JTaJIOH pelleHus NPAKTHYECKOr0 3aJaHusl IK3aMeHa
3agaua. Boimucats Gpopmysy onpeaenuTenst MaTpUIbl YeTBEPTOrO MOPSIIKA.

Pemenne. MmeeM crenyromye 4eTHbIE U, COOTBETCTBEHHO, HEUETHBIE IEPECTAHOBKH UUCEIN
1,23 4

(1,2,3,4), (1,3,4,2), (1,4,2,3), (2,1,4,3), (2,3,1,4), (2,4,3,1), (3,1,2,4), (3,2,4,1), (3,4,1,2),
(4,1,3,2), (4,2,1,3), (4,3,2,1),

(1,2,4.3), (1,3,2,4), (1,4,3,2), (2,1,3.4), (2,3,4,1), (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).

Torna, cormacHo onpeneneHunto, MOIy4aeM CIeaAyIoIyo (GopMyITy onpeaenuTens MatT-
punsr A= (aij ) 4eTBEpTOrO MOpSKA:

‘N = a11a22 a33a44 + a11a23a34a42 + a11a'24 a32 a43 + a12 a21a34a'43 + a12a23a31a'44 + a12a'24a'33a'4l +
+ a13a21a32a44 + a13a22a‘34a41 + a13a24a31a42 + a14a21a‘33a42 + al4a‘22a31a43 + a14a‘23a‘32a41 +

—q,a,a,4a,, —a,,a,,a,,4,, —4,,8,,8,,8,, —4,,8,a,,8,, —q,,8,,4,,8, —a,8,8,,a,; —
—a,a,a,4, —a,a,a,,4, —a,a,a,,a, —a,a,3a,34,, —4,3,a;,4, —a,3a,,d,3,,

3agaya. Haiitu coOcTBEHHbIE BEKTOPBI U COOCTBEHHbIE 3HAUYEHHUS JIMHEWHOTO OIeparopa,

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

prry C rakyro, uro marpuna C " AC 1maronansHa.

Pemenne. XapaKkTepUCTUYECKHIl MHOrOYIEH ‘A— ZE‘ matpunsl A uMeer BuI
— (A —3)(1—2)*. CrenosarensHo, cOGCTBEHHbIE 3HAYCHUS TMHEHHOTO ONMEPATOPA PABHBI 3 1
2. Pemas cucTeMbl IMHENHBIX ypaBHEHHI (A — lE)X =0 mna A =2;3, nonyyaem, 4To coot-
BETCTBYIOIHME COOCTBEHHBIE MOAMPOCTPAHCTBA UMEIOT BUJ[ <(2,0,1), (—1,1,0)> , <(5,2,3)> . Cre-

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



2 00 2 00
marpuua auneiinoro oneparopa umeer sug: |0 2 0 |. 3umaunr, C'AC=|0 2 0/, rze
0 0 3 0 0 3
2 -1 5
c={0 1 2]
1 0 3

3amaua. Haiitn adduunyro obomouky mpsmeix X, =2+t, X, =—1-3t, X, =—2+2t,
X,=—tux=3-t,X,==2+3t, X, =1+2t, X, =-1-2t.

Pemenne. Addunnas 06om09ka mapsl IpsIMBIX coBragaet ¢ ahGuaHON 000J109KOH 4 TOYCK:
JBYX TOYEK OJHOM MpAMOM M [BYX TOYEK APYroil HpsAMOi. B 4acTHOCTH, 5TO O3HAYAET, 4TO
HaIpaBJIAIoIIee IPOCTPAHCTBO aQPUHHON 0OOIOUKM HATAHYTO HA TPH BEKTOPA: HAMPABIISAIOIIHE
sextopel (1,—3,2,—1), (-1,3,2,—-2) npamex u Bextop (1,—1,3,—1), coemmusromuii Toukw,

JIeKAIIIe Ha TIepBOii " BTOPOI IPSAMBIX. Nmeem, 4TO
1 -3 2 -1
) -1 3 2 -2
dim <(1,—3,2,—1), (-13,2,-2), (l,—l,3,—1)> =rk L 1 3 1 =3, mnostomy ap-

(1)I/IHHa}I 000J10YKa UMeeT pPa3MEPHOCTDb 3u 3a1a€TCAd CICAYIOIINUM MapaMETPUICCKUM YPABHCHMU-
eM: X, =2+t —t, +t,, X, =—1-3t +3t, -t,, X, =—2+2t +2t, +3t,,
X, =—t —2t, —t..

3anava. Haiitu cMexHBI€ KIacChl TPYTIIBI <a>12 10 MTOATPYIIE <a8> .

Pemenue. Ilyers H - noarpynma & (a) ={e,a,a’,a’,a‘,a*,a’,a’,a’,a’,a,a"},
nopoxennas a,. Torna H ={e,a*,a’} n

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 oyenox. 3ananus oneHuBarotcs B 6amnax ot 0 go 3: Beicmmil 6amn 3 cTaBUTCS 3a
MOJTHOE PEeIlIeHUE 3aJaHusl; 2 Oaiia CTaBUTCSA B Cydae OMHCKU MO0 HEerpyOooil apupmernde-



CKOM OIIMOKM, MPUBE/IIEH MPHU MPABUIBHBIX PAaCCYKIACHUAX K HEMPAaBUIHLHOMY OTBeTy; 1 Oamn
CTaBUTCS B CJIy4yae HECKOJBbKUX ONUCOK WJIN OIIMOOK MPHU YCIOBUHU, YTO AITOPUTM PELICHUs 3a-
JIaHUs SBIsIeTCs BEpHBbIM. B ocTanbpHbIX citydasix craBurcs (0 0amios.

4.4 Kputepum olleHMBAHUS Pe3yJbTATOB 00yUYeHUsI

Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- O1neHKa «OTJIMYHO» BBICTABISACTCS CTYAEHTY, I0Ka3aBLIEMY BCe-
6enb «3» CTOPOHHHUE, CHCTEMAaTH3UPOBAHHBIE, INIyOOKHME 3HaHUsS y4eOHOH mpo-
(omauuno) rpaMMbl JUCUUIUIMHBL 1 YMEHUE YBEPEHHO NMPUMEHSTh WX HA MPAKTHKE

IpU PEIICHUN 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 NOJYYEHHBIE 3HAHUS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE WJIU B

pEeLIeHUH 33]]a4 HEKOTOpPbIe HETOUHOCTH.

OneHka «y10BJIETBOPHTEIbHO» BBICTABIISIETCS CTYICHTY, IOKa-
Topozoswiii ypo- | 33BUIEMY pa3po3HEHHBIN XapakTep 3HAHWUN, HEJAOCTaTOYHO NPaBUIIbHBIC
genb «3» (yoo- | OPMYyIHPOBKH 0a30BbIX MOHATUI, HapyLIEHUs JIOTHYECKON MOCIe0Ba-
enemeopumenp- | TEIbHOCTH B M3JI0KEHUM IIPOrPAaMMHOIO MaTepuaa, HO IPH 3TOM OH
HO) BJaJie€T OCHOBHBIMHU pa3zjefaMu yueOHOH mporpaMmbl B HEKOTOPOM
o0beMe, HeOOXO0AUMOM Ul JalibHeliero o0y4eHus U MOXKET Ipume-

HSATbH [10JIy4YEHHbIE 3HaHUS 110 00pa3lly B CTaHJApPTHOW CUTYallUU.
OneHka «HeyI0BJIETBOPHTEIbHO» BBICTABIISIETCS CTYIEHTY, KO-

Munumanvivitl | roppif ge 3HaeT GoMbIIEH YACTH OCHOBHOIO COEPKAHUS yIeOHOH MPO-

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

(H;)Z;”::;::SO- OCHOBHBIX MOHATUI TUCLUIUIMHBI U HE YMEET MCIIOJIb30BaTh IOJIy4YEH-

HBIC 3HAHUS [IPU PEIICHUN TUIOBBIX MPAKTUYECKUX 33/1a4.

Kpurtepuu onenuBanus no 3aqery:
«3a4TE€HO»: CTYICHT BJa/JeeT TEOPETUUECKUMH 3HAHUSIMU 10 JAHHOMY pa3/eily, YMEET pelarhb
CTaHJapTHBIE 3a7]aul Kypca, JA0IyCKaeT He3HAYUTENIbHbIE OLIMOKH; CTYIEHT yMEET IMPaBUIbHO
OOBSICHATh TEOPETUUECKUHN M MPAKTUYECKUI MaTepHuall, UJUTIOCTPUPYS €ro MpUMepaMHu.
«HE 3a4TE€HO»: MaTepHall Kypca He YCBOEH WJIM YCBOEH YaCTUYHO, CTYJIEHT 3aTPyIHSAETCS
pelaTh cTaHJapTHBIE 3a]1a4, IPUBECTH MPUMEPHI IO MaTepually Kypca, uMeeT OosbIioe (6osee
60 % 3aHsATHUI) IPOIYCKOB, HAMKCAJI KOHTPOJIbHBIE Pa0OTHI HA HEYAOBJIETBOPUTEIbHBIE 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 0COOEHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJIHMAaM M JIUIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3710pO-
Bbsl [IPEIOCTABIIAETCS AOIOIHUTEIBHOE BpEeMs JUUIs IOATOTOBKU OTBETA HA DK3AMEHE;

— MIPU NIPOBEJIEHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBS IIPENYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
Y MHBAJIMJOB IMpOLEeaypa OLEHUBAHUS PE3yJIbTaTOB OO0y4YeHUS MO JUCLUHUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOy4YE€HHsS WHBAJIUAOB U JIMIl C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCHUIUIMHE (MOJIYJI0) HMpeAycMaTpuBaeT MpeaoCTaBIeHHe HH-



dopmanuu B hopMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM X 30POBbS U BOCHPUATHUS HHPOpMa-

Ouun:

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B IIeYaTHOM popMe yBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieuaTHo opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMEA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIH MTepedeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-

HJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM

JJIs1 OCBOEHMS T CHUILTUHBI (MOTYJIfA).

10.

5.1 OcHoBHast 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, 2009.
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

Koctpuxun 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 HO.U. OcuoBel Teopuu 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 3amay no Beicuiei 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

JlonoJIHUTEIbHAS JIUTepaTypa:

ManbneB A.U. OcHoBsl uHelHO# anreOpsl. CII6.: JIlans, 2009.
https://e.lanbook.com/book/251#book _name

Kpsiksun B.JI. JIuneiinas anre6pa B npumepax u 3aaa4dax. 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. Mansues U.A. Jluneitnas anre6pa. M., Jlaas. 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., Pozennopn 3.P. JIuneitnas anredpa 1 MHOrOMEpHasi reoMeTpus. M.,
®uzmarmut. 2005. https://e.lanbook.com/book/2144#book_name

8. bexnemumena JI.A., beknemumes JI.B., [ItpoBuu Uybapos M. COopHUK 32124 110 JIH-
HeiHo#t anredpe. M. 2017. https://e.lanbook.com/book/97281#book name

JInst OCBOGHMSI TUCHUIUIMHBI MHBAJIHIAMHU U JIMLAMU C OTPaHHYCHHBIMU BO3MOXKHOCTSIMU
30POBBSl MMEIOTCS W3JaHUSl B DJCKTPOHHOM BHJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanvy u «bubnuoxnyoy.

5.2. Ilepuoguyeckasi Jureparypa

1. XXypnan “Bectank MockoBckoro yHuBepcutera. Cepus 01. Maremaruka. Mexanu-
ka”/ - M3marenbcTBO MOCKOBCKOTO YHUBEpcUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "U3BecTHss ~ BBICIIMX  y4e€OHBIX  3aBEACHHM. Marematuka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupenurens u usgarens: Kasanckuii
(ITpuBoOMKCKHIA) dbenepanbHbIT YHHUBEPCUTET. -

https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHCie COBpeMeHHbIe NpodeccuoHaIbHbIE 0a3bl AaH-
HBIX U HH(POPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. OBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. O5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogdeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnanorexka (HIB) http://www.elibrary.ru/
6. TloMHOTEKCTOBBIC apXMBBI BEIYIINX 3alaJHBIX HAYUHBIX KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 31eKTpoHHAs OMONIMOTEKa (JOCTYN K DJIEKTPOHHOM OmOIMOTEeKe IHc-
cepranmii Poccuiickoii rocymaapcteennoi oudanorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

agkrwpnE
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javascript:void(0);
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http://www.book.ru/
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https://e.lanbook.com/
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http://www.scopus.com/
https://www.sciencedirect.com/
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https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. VuuBepcuretckas unpopmarrontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CUCTEMBbI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBasi cucTeMa (JJOCTYII 0 JIOKATBHOH CETH ¢
KOMITBIOTEPOB OMOITNOTEKH )

Pecypchbl ¢B0GOIHOTO T0CTYHA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe obpazoBanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cuctema "EnuHoe OKHO 10ocTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHBIN LHEHTP HHPOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTaA pycckoro sizbika uMeHu A.C. [Tymxkuna "O0-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpManMoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O06 oOpazoBanuu B Poccuiickoit @enepannn. Bonpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'Vy:

1. Cpena MoayinbpHOTO AUHaAMUYecKoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKai U KoHpe-
pennmii http://mschool.kubsu.ru/

3. bubanorexa nHhopMaIOHHBIX pecypcoB Kadeapbl HH(OPMAIIMOHHBIX 00pa30Ba-
TeNBHBIX TeXHOMOTHI http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTeibHBIE pecypchl Kadeapbl MHPOPMAILIMOHHBIX CUCTEM H
TexHosoruii B obpazoBanun KyOI'Y u nHayuno-metoauueckoro xyphana "IHIKOJIBHBIE T'O-
JbI" http://icdau.kubsu.ru/

6 Meroauyeckue yKa3aHusi JAJisl 00y4AIOIIUXCS M0 OCBOEHUIO THCIIUTITHHBI


https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CamocrosTenbHas paboTa CTyJeHTa BKJIIOYAeT B ce0s1 IOBTOPEHHE JIEKIIMOHHOIO MaTe-
pHualia ¥ MaTepuasia yaueOHUKOB M YI€OHBIX TTOCOOMIA, TOJTOTOBKA K J1a00paTOPHBIM 3aHATHIM, K
KOJUJIOKBUYMaM, K KOHTPOJIbHBIM paboTaMm, K 3aueTaM U K 3k3ameHaM. Taxoi Bug CPC koHTpo-
JMPYETCs B XOJI€ MMPOBEPKU KOHTPOJIBHBIX pabOT, KOJUIOKBUYMOB, 3a4€TOB U HK3aMEHOB.

Buabl camocTosiTe1bHOM PadoThI

O0s13aTeIbHBIME TIPU U3YYCHUN TUCIUTUIMH MOl «AJIreOpay sIBISIOTCS CIIEAYIOIIHe
BUJIbI CAMOCTOSITEIIBHON paOOTHI:

- p8360p N CaMOCTOATEIIPHOC U3YUCHUEC TCOPCTUUCCKOTI0O MaTC€puralia o KOHCIICKTaM JICK-
HI/Iﬁ H 110 y‘IC6HHM MOCOOMSIM U3 CIIMCKA HCTOYHUKOB JIUTEPATYPBhI,

- 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 U3YYEHHUIO CTYeHTAMU Teope-
THYEeCKOr0 MaTepHuaJia

J71st MIOATOTOBKY K OTBETAaM Ha TEOPETUUYECKUE BOMPOCHI IK3aMEHOB CTYICHTaM JI0CTa-
TOYHO HCII0JIb30BaTb MaTcpuall JIGKIII/If/'I, OCHOBHBIC HCTOUYHHWKHU JIMTCPATYPHI U3 ITYHKTA 5. Tak-
e, JUIsl pacIIUPEHUs U yIiyOaeHHsl IOHUMaHUS U3y4aeMoro Marepualia nojb30BaThCs J0I0JI-
HUTEJILHOM JINTEPATYPOH, U, BO3MOKHO, CBEJICHUAMHU UHTEPHET-CANTOB. B citydae 3arpynHe-
HUM, BOBHUKAIOIIUX Y CTY/IEHTOB B MPOLIECCE CAMOCTOATEIBHOIO U3yUEHUsI TEOPHH, NTPENOIaBa-
TEJb Pa3bACHAET CI0KHBIE MOMEHTBI HA KOHCYJIbTAllUAX.

6.2. MeToanyeckue yKa3aHusi K CAMOCTOSITEIbHOI MOAT0TOBKE CTYA€HTOB K BbI-
TOJIHEHHUIO 32JaHHI 110 TeMaM JIa0OpaTOPHBIX 3aHATHI

J1J1 BBIIOJTHEHUS TIOMAIIIHEr0 MPAKTUYECKOT0 3aJaHusl HE00X0AUMO pa3o0paTh MaTepH-
aJl [0 COOTBETCTBYIONIEH TeMe 1abopaTopHOro 3aHATHs. [Ipu 3TOM UCTIOIB3YIOTCS YKa3aHMUs,
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 PUMEPOB B TON CTENEHH, YTOOBI CAMOCTOSITEILHO MCII0JIb30BATh
IIPEVI0KEHHBIN AITOPUTM U1l PELIEHUS 3a/1aHUs, TO OH MOXKET MOJIyUYUTh KOHCYJIbTALUIO Mpe-
nojaBaTersl.

6.3. MeToaunuyecKkue YKa3aHud K CaMOCTOSITEJIbHOI MOAT0TOBKE CTYACHTOB K BbI-
MOJHCHUI0 KOHTPOJbHBIX paGOT

Jist HOATOTOBKY K KOHTPOJIbHOM paboTe He0OX0AMMO BBINOIHATH 33/1aHUS B X0JI€ IPAKTH-
YEeCKHX 3aHATHH, a TAaKXKe JJOMAIIHUE 3a/1aHus. B mporecce caMomoAroOTOBKY CTYACHTY JKella-
TEJIEHO 03HAKOMHUTHCS ¢ Pa300pOM OTIOPHBIX TI0 PAaCCMAaTPHBAEMBIM TEMaM 3a]1a4, IMEIOIINXCS B
cOOpHHKax 3a/1a4 U3 myHKTa 5.1.



6.4. MeTonuyeckne yKa3aHusi K caMOCTOSITeJIbHOW MOJATOTOBKE CTYJ€HTOB K KOJIJIO-
KBHYMaM

B KaKIO0M CEMECTPC IMPOBOAUTCSA KOJIJIOKBUYM B LECJIAX 3aKPCINICHUSA CTYACHTAMU 3HAHUMN
TEOpEeTUYEeCcKOro Marepuaia. KolokBHyM MOXKET MPOBOAUTHCS B YCTHOM M B TUCBMEHHOU (op-
Mme. [TonoKuTenbHbIN OTBET CTYZEHTA MOXKET ObITh YUTEH IIPH Caye SK3aMEHOB.

6.5. MeToau4eckne peKOMeHIAIUH /IS CAMOCTOSITeJIbHOW MOATOTOBKH CTYA€HTOB K
3a4eTy

B koHIie nmepBoro cemectpa (GopMoit HTOrOBOTO KOHTPOJIS 3HAHUN CTYJICHTOB I10 TUCIIU-
nHe «AnreOpay sBiseTcs 3a4et. i MOArOTOBKH K 3a4€Ty CTYIEHTaM HEOOXOIMMO BHITION-
HUTh TEKYIIHE CEMECTPOBBIC KOHTPOJIbHBIE PaOOTHI U pa30dUpaTh TEOPETUUECKUI MaTepHUall.
TpeGoBanust 17151 BBICTABJICHHS CTYICHTY 3a4€Ta MPUBEACHBI B IyHKTE 4.4.

6.6. MeTonnyeckue peKOMEHIAIHH /1JI1 CAMOCTOSITEJIbHOI MOATOTOBKH CTY/I€HTOB K
IK3aMeHy

B KoHIIE IEpBOTO, BTOPOTO U TPETHETO CEMECTPOB (POPMON UTOTOBOTO KOHTPOJISI 3HAHHUM
CTYACHTOB 110 AMCUUIUIMHAM MOIYJS «Anredpay sBiseTcs SK3aMeH. J{Js OAroTOBKY K 3K3ame-
HY CTyJ€HTaM HE0OXOJIMMO BBIIOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIbHBIE paboThl U pa3Ou-
paTh TeopeTHUYecKuil Marepuan. DK3aMEHAIlMOHHBIN OMJIET COCTOMT U3 TPEX BONPOCOB — ABYX
TEOPETUYECKUX M OJHOIO INpakTtudeckoro. IIpu BBICTaBIEHHHM OLIEHKM MOXXET YYUTBIBATHCS
yCIIEBAEMOCTD CTY/IECHTA B TEYEHHE CEMECTPA: AKTUBHOCTH HA JICKIMOHHBIX M IIPAKTUYECKUX 3a-
HATHSIX, KAYE€CTBO BBIITOJIHAEMBIX B TEUEHHE CEMECTPA JTOMAIIHUX IIPAKTUYECKUX 3a1aHUN, OTBE-
Thl Ha KOJUIOKBHYMaX, OLIEHKH 32 KOHTPOJbHbIE paboThl. KpuTepuu OIeHOK OTBETOB Ha HK3a-
MEHE MPUBEJEHBI B yHKTE 4.4.

B ocBoenuun nucuuruiiH Moayis «Airedpa» WHBAIUAAMU U JUIAMH C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 37I0pOBbSl 0OJIbIIOE 3HAUEHHE HMEEeT HHJIUBUAYyallbHas y4yeOHas pabora
(KOHCYJIBTALMU ) — TOTIOJIHUTENFHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHaa.

WuauBuayanbHble KOHCYJIbTAllMM IO MpPEIMETy SBISAIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepuajbHO-TeXHHYecKOe o0ecriedyeHne mo JUCHUIINHE
[To BceM Buaam yueOHOM AESTENTbHOCTH B paMKaX JMCLUUILINHBI UCTIOIB3YIOTCS ayAUTO-
puH, KaOWHETH U J1TabopaTOpHUH, OCHAILLIEHHbIE HEOOXOAUMBIM CIIEIMATU3UPOBAHHBIM U Jabopa-
TOPHBIM 000PYJOBaHUEM.

HammeHoBaHMe crielIHaNbHBIX TOMETIe- OCHaIEeHHOCTh CHENHANBHBIX 110~ [lepeyeHp MUIIEH3NOHHOTO
HUM MEUICHUH MIPOTPaMMHOTO 0becredeHHs

VueOHblE aymuTOpUM Ui MPOBeaeHHs | Mebenb: yueOHas MeOeb. Microsoft Office;

3aHATHA JekunoHHoro tuna (aya.302H, | Texnudeckue cpeacTBa 0OydeHHUS: [IporpamMmbl 11 1EMOHCTpa-

ayn.303H, ayn.308H, ayn.505A, | skpaH, IPOEKTOP, KOMIBIOTEP. UM U CO3JIaHMs Mpe3eHTalui

ayn.507A) Cpencrsa o0y4eHus: («Microsoft Power Pointy)

JA0CKa, MapKephbl 1 MEJI.

Y4yeOHbIe aymUTOpUM Uil TpoBeneHus | MeOeuns: yueOHas Mebenb
TPYINOBBIX ¥ WHIUBHAYalbHBIX KOH- | CpencrBa oOyueHHs:
cynbrauuii (kadbuner 314H). JIOCKa, MapKephl U MEIL.




Microsoft Office;

[IporpamMmbl 111 1EMOHCTpa-
LMY U CO3JaHUs NPE3EHTALUN
(«Microsoft Power Pointy)

Mebenb: yaeOHas MeOeib
TexHUYeCKUE CpeICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
CpencrBa 0OydueHUs:

JIOCKa, MapKepbl U Mell.

YueOHble ayJMTOPUM Ui MPOBEICHHUS
TEKyIIero KOHTPOJIS ¥ MPOMEKYTOUHOM
arrecrammn  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Mebenn: yaeOHas MmeOeib
CpencrBa oOydueHUs:
JOCKa, MapKephbl U Mell.

YueOHBIC ayIUTOPUH IJIS POBE-
JeHUsl JTAa0OPaTOPHBIX 3aHATHN
(ayn.310H, ayn.312H, ayn.314H)

Jlst caMoCcTOATENbHON paboThl 00YYAOIIMXCSI TIPETYCMOTPEHBI TTOMEIICHUS, YKOMILICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MEOENbI0, OCHANEHHBIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYCHUS K ceTu «MHTepHeT» U 00ecredYeHreM J0CTyIa B AJIEKTPOHHYIO HHGOP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHoBaHue moMemIeHUH 119 caMo-
CTOSITEIbHOM pa60TI)I o6yqa}0m1/1xc51

OcCHaIlleHHOCTh TOMEIIEHNH IS
CaMOCTOSTENILHOM paboTHI 00yYa-
IOHIMXCS

HepequL JIMIICH3HUOHHOT'O
IporpaMMHOTO obecnieueHust

ITomemnienne 111 caMOCTOSATENBHON pa-
60TBl OOyuaromuxcst (YUTATBHBIN 3aJ
HayuHo# 6uGnnorexu)

MeOenb: yueOHas meOeb
KoMIulekT  crienuann3upoBaHHOM
MebeTH: KOMIBIOTEPHbIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEeXHUKAa C TOAKIIOUYCHHEM K HH-
(hopMarroHHO-
KOMMYHHKalMOHHOM cetn «WHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO
nHpopMannoHHO-
o0pa3oBaTenbHyI0 cpefly 00pa3oBa-
TENBHOM OpraHHU3aLyH, BeO-
Kamepbl, KOMMYHUKAIlHOHHOE 000-
pylnoBaHue, obOecreyuBaroiee Jo-
CTYIl K CETH MHTEpHET (IIPOBOJHOE
COeIMHEHHE W OECIpPOBOAHOE CO-
eauneHue 1o TexHoaorun Wi-Fi)

HOMCH.[GHI/IH JUIA CaMOCTOSITeIIbHOM pa-

(ayn.309H,

60THI oOyuaromuxcs

ayn.320H)

Mebenb: yaeOHas MeOeib
KoMmmiekt  crnenuanu3mpoBaHHOM
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMITBIOTEepHAS
TEXHHKa C TOJKIIOYCHHEM K WH-
(hopmanmoHHo-
KOMMYHMKalMOHHOH cetu «MHTep-
HET» U JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTenbHyI0 cpeay o0pa3oBa-
TENBHOU OpTaHU3aIHH, BeO-

Kamepbl, KOMMYHHKAI[MOHHOE 000-
pynoBaHue, OOECTIEUHBAIOIIEE JIO-
CTYIl K CETH MHTEPHET (TPOBOIHOE
COeNMHEHHEe W OecrpoBOIHOE CO-
eauneHne 1o TexHoaoruu Wi-Fi)




