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1 Hesn u 3axa4y M3y4YeHUs JUCLHUIIIMH MOXYJIS.

1.1 Ieab ocBOeHMs AUCUMILIMH MOAYJsSI — (POPMUPOBAHKE Y CTYAEHTOB 0a30BbIX 3HA-
HUI 10 BHICIIEH anredpe, TMHEHHON anredpe U reoMeTpuH, 00ecreueHNH MOATOTOBKH CTY/CH-
TOB B 00J1aCTH aHaIM3a aIredporeoMeTpUIECKUX 0ObEKTOB.

1.2 3agayu AMCUMIIMH MOAYJSl — TOJYYEHUE OCHOBHBIX TECOPETUYECKUX CBEICHUM,
pa3BUTHE TIO3HABATEIHHON ACSITEILHOCTH U MPHOOPETEHUE MPAKTHUUECKUX HABBIKOB PAa0OTHI C
MOHSATHUSMH T10 CJICIYIONTUM pas3ziesiaM alreOpbl: OCHOBHBIC aJIreOpandecKue CTPYKTYphI: KOJIbIIA,
MOJIsL, TPYIIIbI, KOMIUIEKCHBIE YHCIa, CUCTEMbl JIMHEHHBIX YpaBHEHUHN, MaTpULIbl U ONpEAeIIUTe-
JIM, MHOTOUYWICHBI OT OAHOW M HECKOJIBKHMX INEPEMEHHBIX, JTMHEHHBIC MPOCTPAHCTBA W IOJIPO-
CTPAHCTBA, JIMHEWHBIC ONEPaTOphl, EBKJIUIOBBI U YHUTAPHBIC IMPOCTPAHCTBA, JIMHEHHBIC MPE00-
pa3oBaHUs EBKJIUAOBBIX M YHUTAPHBIX MPOCTPAHCTB, OMJIMHEHHBIC W KBaJpaTUdHbIE (OPMBI,
AIIEMEHTHl MHOTOMEPHON T€OMETPHUH, FIEMEHTHI TEH30PHON aireOphl, SIEMEHTBl TEOPHH TPYIIII,
AJIEMEHTBI TEOPHUH MPEIACTABICHUH, 3JIEMEHTHI TEOPUH KOJIEI] U TIOJIEH.

[Tpu ocBOE€HMHU AUCHUIUIMH MOyl «Anredpa» BelpabaThiBaeTcs oOLieMaTeMaTUYeCKas
KYJIbTYypa: YMEHHUE JIOTHYECKH MBICIHUTh, MPOBOJIUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEP)KIICHUH,
YCTaHABIUBATH JIOTUYECKUE CBA3U MEXK]Y MOHATUIMH, TPUMEHSATH TOJYYCHHbIC 3HAHUS TSI pe-
IICHUS 3aJ1a4 10 anreOpe, IMHEHHOU anreOpe ¥ reOMETPHH.

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

Monyns «Anrebpa» Bkiodaer B ceds 2 aucuumumabl: 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 "Quctuniauael (Moaysn)" yaeOHOTO IJIaHa.

Jl511 ocBOEHUS TUCUUIUIMH MOJAYJISA CTYIEHTHI JOJDKHBI BIIAJETh 3HAHUSIMU IO IIKOJIBHO-
My KypCy MaTeMaTUKH. 3HAHUSA, MTOJyYSHHbIE TI0 JaHHOW TUCIMIUIMHE, UCTIONB3YIOTCS B aHAIH-
TUYECKOM T€OMETPUU, MaTEeMaTUYECKOM aHalu3e, (yHKIIMOHAILHOM aHalu3e, AudQepeHuans-
HOW TEOMETPUU W TOMOJOTHH, JU(PPEpEeHITUATBHBIX YPAaBHEHUSIX, TUCKPETHOW MaTeMaTHKE U
MaTeMaTUYECKOM JIOTUKE, TCOPUU YHCEN, METO/IaX ONTUMU3AIUH U JIp.

1.4 IlepeyeHpb MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHUs MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTeIbHON NPOrPaMMBbl.

N3yueHne qUCHUIUIMH MOAYJIS HAIPaBJIEHO Ha (JOPMHUPOBAHUE Y O0YHAIOIUXCA CIETYIOLINX
oOmenpogeccuoHanbHbIX U podeccnoHanbHbIX komnerenuii: OITK-1, TTK-1.

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

OIIK-1. CnocobeH HaxoauTh, (hOPMYJIUPOBATh U PELIATh aKTyaJbHbIE M 3HAYMMBbIE TIPOOIEeMbl PyHIaMEHTAIbHON
MaTeMaTHKH U MEXaHUKHI

MOIIK-1.1. 3HaeT akTyaiabHbIE U 3HAUUMBIE TIPO- NOIIK-1.1. 3-1. 3naet ocHOBHBIE (DaKTHI U HJIEH Kypca ail-
6memMbl pyHAAMEHTATFHON MaTeMaTHKH re0pbl, GOPMYITHPOBKHU YTBEPIKICHHUH, METOIBI UX JOKa3a-
TEJIbCTBA

NOIIK-1.1.V-1.YMmeeT cBsA3BIBaTh WAEH aireOpbl ¢ KOH-
KpETHBIMH npobaeMamu pyHIaMEeHTaIbHON MaTeMAaTHKH
NOIIK-1.1.B-1. Brnageer HaBBIKAMH PpEIICHUS THITOBBIX
MIPAKTHIECKUX 3aJIaHUH Kypca anreOpsl

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

NOIIK-1.2. ¥-1. YMeeT npuMeHATh TEOPETHIECKUE 3HAHUS
IIpU BBIOOpE METOIOB pEHICHHH 3amad (pyHIaMEHTAIbHOU
MaTEeMAaTHKU

HOIIK-1.2.B-1. Brnageer MeTogaMu anreOpandecKoro aHa-




KOH 1 HAUMCHOBAHUEC UHAUKATOPA AOCTHUIKCHUS
KOMIICTCHIIH

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

nM3a 33834 QyHIaMEHTAJIbHON MaTeMaTHKH

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

NOIIK-1.3. 3-1. 3HaeT BO3MOXHBIE COEpHl MPUIOKEHII
MaTeMaTHYECKUX MOHATHH U uJeil anredpsl

HOIIK-1.3. V-1. YMeeT HaX0AUTh OCHOBHBIC 3aKOHOMEPHO-
CTH aireOpamyecKoro XapakTepa B 3aJavax (QyHIaMcH-
TaJIbHON MaT€MaTUKU

HOIIK-1.3. B-1. Brageer HaBbIKaMu anreOpandeckoit Gpop-
MaJIM3aluy 3a/1a4 (YHIAMEHTATEHOW MaTeMaTHKH

IK-1. CriocobeH popMynupoBaTh U pemarhb akTyanl
MaTeMaTUKU

BHBIC U 3HAYUMBIC 3aJa4n (byHHaMeHTaHLHOI;’I n HpI/IKﬂaI[HOﬁ

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

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

UIIK-1.1. V-1. YMeer ycraHaBIMBaTh JIOTHYECKUE CBS3U
MEXAY MOHSATHAMH, NPUMEHATh NMOJYYEHHBIC 3HAHUS IS
pelIeHns 3a1ad 110 TEOPHH TPYII, TEOPHH UHCET, TCOPUH
KOJIeIl, 00IIel 1 INHeHHOH anredpe

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

HIIK-1.2. YMeer mepenaBaTh pe3yabTaThl HPOBE-
JCHHBIX TEOPETHYCCKUX M IPHUKIAJHBIX HCCIIENO-
BaHWH B BUAE KOHKPETHBIX NMPEIMETHBIX PEKOMEH-

UIIK-1.2. 3-1. 3HaeT 3HaueHWE W MECTO anreOpamdecKux
METOJIOB B TEOPETHYCCKHUX U IPHUKIATHBIX MAaTEMAaTHICCKUX
HCCIICIOBaHMAX

JAIMi B TEPMHUHAX PEAMETHOU 00JIacTH

UIIK-1.2. V-1. VYmeer BBACTATH anreOpanvecKkue CBOH-
CTBa PE3yJbTATOB TCOPETHUYCCKUX M MPHUKIIATHBIX HUCCIICIO-
BaHUM

UIIK-1.2. B-1. BnageeT HaBbIKaMH HHTEPIIPETAIIMU PE3Ylb-
TaTOB MPOBEACHHBIX TEOPETHUUECKUX M MPHUKJIAJHBIX UCCIIe-
JIOBaHHM C TOYKH 3pEHUS alreOphI

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

WIIK-1.3. 3-1. 3naer anreOpanveckue METOIbI PEIICHHS
CTaHIAPTHBIX 3a/a4 (yHIAaMEHTAJIbHON M MPUKIATHON Ma-
TEMaTUKU

UIIK-1.3. V-1. ¥Ymeer pemarb craHgapTHbIe 3a1a4d (yH-
JaMEHTAJIFHON ¥ TPUKJIAIHONH MaTeMaTHKH C IPUBJICYEHH-
€M METOJIOB JITeOpBhl

UIIK-1.3. B-1. Bnaneer HaBBIKAMH PELICHUS CTaHIAPTHBIX
33724 (YHIAMEHTAJIbHOW W TMPHKIAJHON MAaTEeMaTHKHU C
[IPUBJICYEHHEM METOIOB alnreOpsbl

UIIK-1.4. VimeeT HaBBIKH pEIICHUS MaTeMaTH4e-
CKMX 3aJlad, COOTBETCTBYIOIIMX KBAIN(HUKALIH,
BO3HUKAIOIIUX IIPU NPOBEICHUN HAYYHBIX M TPHU-

UIIK-1.4. 3-1. 3HaeT MeTOIBI pelIeHHs 3aaa4 Ho anredpe,
BO3HUKAIOIIKAX TIPU TPOBEICHUH HAYYHBIX W TPHKIAIHBIX
HUCCIIEI0BaHUMI

KJIaJHBIX UCCIIeIOBAaHUN

UIIK-1.4. Y-1.YMeeT BBICTpamBaTh U PEAN30BHIBATH ILIAH
NPOBEACHUS HAYYHO-TIPUKIIAIHBIX HCCIIEOBAHU, CBSI3aH-
HBIX C peIIeHHeM 3aaHui 1o ayredpe.

HIIK-1.4. B-1. Bnaneet HaBbIKaMU OIKCAHUS alTOPUTMOB
perieHus anredpandecKux 3aj1ad, BIUIOTh 10 UX BO3MOXKHOI
KOMIIBIOTEPHOU peanu3aluu.

2. CTpyKTYypa ¥ colep:KaHue TUCHUIIINHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.

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

Bun yae6HO# paboThI Bcero CemecTpsl
4acoB (dacsl
1 2 3
KonrakTHas pa6ora, B TOM 4ncie:
AyauTopHBIe 3aHATHS (BCEro): 234 102 80 52
3aHgaTHA IEKIUOHHOIO TUIIA 100 50 32 18 -




JlaGopaTopHbIe 3aHATHS 134 52 48 34 -
3aHATUS CEMUHAPCKOTO TUNA (CEMUHAPBI, TPAKTHYEC-
CKHUE 3aHSTHSA) i i ] ] ]
HNuasi KoHTaKTHasi padora:
Kontposb camocTositenbHoM padoTsl (KCP) 12 4 2 6
[Tpomexyrounas arrecranus (MKP) 1,1 0,5 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJI€: 95,8 28,8 17 50
ITpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 43 9 9 25 -
BolnosiHeHuE 1OMAIIHUX U UHAUMBUYAIbHBIX 33aHUN 43 9 8 25 -
[ToaroToBka K TEKyInieMy KOHTPOJIO 10,8 10,8 -
KonTpoas:
IToaroToBKa K 3K3aMeHY 125,1 447 447 35,7 -
O01as Tpy10eMKOCTh yac. 468 180 144 144 -
B TOM YK CJIe KOHTAKTHAS 2471 | 1065 | 823 | 583 | -
pabora
3a4. e 13 5 4 4

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBL.
Pa3zzesnpl mucuuIuinHbl, u3ydaembie B 1 cemectpe (ounas ghopma)

KonnyectBO yacos
Breaynu-
A
Ne HaumenoBanue pasnenos (Tem) B yﬂ;%T:TI; Had TOpHas
cero P pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
1. |KoMiiekcHble uncia 20 8 - 8 4
CucreMsl TMHEHHBIX ypaBHeHni. JInHelHas 3aBUCH-
2. yp 31,8 | 13 | - | 10 | 88
MOCTb. PaHT crcTeMBbl BEKTOPOB
Martpuns! u onpenemurenn. [IpuinoxxeHust Teopun
3. pHll tbent p p 38 | 13| - | 15 | 10
ONpENCIUTENEN
4 Kousbiia BeryeToB. [1ons u mognosst. XapakrepucTuka 16 5 i 8 5
) HOoJIs
MHoOrowieHsl OT OJHON U HECKOJIBKUX MTEPEMEHHBIX.
5.  |CummerpHuecKue MHOTOWIEHBI. JIUCKPUMHUHAHT U 25 10 - 11 4
pEe3yJIbTaHT.
Hmozo no oucuyunnune: 130,8 | 50 - 52 28,8
Pasenbl UCHUTUTHHBL, H3y4daeMble B 2 cemecTpe (ounas popma)
KoanuecTBo yacoB
Bueaynu-
AynuTopHas
Ne HaumenoBanue paznenos (Tem) TOpHas
Bcero pabora pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
1. |JluneiiHble MPOCTPAHCTBA U MOANPOCTPAHCTBA. 20 6 - 9 5




2.  |EBKJIMIIOBBI U YHUTApHBIE IPOCTPAHCTBA 18 6 - 9 3
JIuneiinble oneparopsl. CTpyKTypa JIMHEHHBIX OIle-
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 DJIeMEHTbl MHOTOMEPHOI T€OMETPUU 7 3 . 3 1
7 DJeMeHTHl TeH30pHOH anredpsl 3 1 ) 1 1
Hmozo no oucuunnune: 97 32 - 48 17
Pa3zzesnpl TUCHUIUTHHBI, H3y4daembie B 3 cemectpe (ounas ghopma)
KomndgecTBo yacoB
B -
AynuTopHas teayni
Ne HammenoBanwme paznenos (Tem) B a6oTa TOpHAas
cero P paboTa
J |13 | JIP | CPC
1 2 3 4 5) 6 7
1 DeMEHTEI TCOPHHU T'PYIIIL 61 12 _ 24 25
2 DJIEMEHTHI TEOPUU KOJIEI] U TOoJIeH 41 6 } 10 25
Hmozo no oucuyuniune: 102 | 18 - 34 50
2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHA JIEKIMOHHOT0 THIIA.
®dopma TeKyIe-
HaunmenoBanue p ym
No Coneprxanue pasjiena ro
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 popma TectupoBanue
KoMIuIekcHoro uncna. CBoMCTBa JeMCTBUH HAL
KOMIUIEKCHBIMH YnciiaMu. ['eoMeTpuieckoe n300-
9 paxxeHue u TpUroHoMeTpudeckasi GopmMa KOM-
KommiekcHbie THCna |pekcroro uncna. [eoMeTprueckas HHTEPIPETALHS
JIEWCTBUI HAJl KOMIUIEKCHBIMU yuciaamMu. Popmyiia
Myagpa. Kopuu u3 komiuiekcHbix 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. basuc u
Pa3MEpPHOCTh JIMHEHHOT0 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
peLIeHUI CUCTEMBI OJJHOPOAHBIX JIMHEMHBIX ypaB-
HeHull. CBsA3b MEXK/y PEILIEHUSMU 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 MaTPHIILI C TTIOMOIIBIO 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.

Pa3noxxeHue onpenenuTens mo cTpoke (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 MaTpullbl. JIeMma 00 OKaWMIISIOIINUX 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

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 MHOTOJIEHOB Ha He-

TectupoBanue




MPUBOAUMBIE MHOKUTEIN. KOpHU MHOTOUJIEHOB.
Teopema be3y. Otaenenune kpaTHbix KopHeil. Oc-
HOBHas Teopema anreopsl. HenmpuBoauMeie 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 NOJA-
MPOCTPaHCTBA

Jluneiinbpie mpocTpadcTBa. PasmepHOCTh U 6a3uc
JIMHEWHOoro npocrpancTa. Koopaunarsl BekTopa.
N3omMopdu3m MHEHHBIX TPOCTPAHCTB.

Jluneitnpie moganpocTpancTBa. 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

EBKnu10BHI M yHU-
TapHbIE MPOCTPaH-
CcTBa

EBKIIMI0OBBI 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 JIOTIOJTHEHHUE JIMHEWHOTO MOIPO-
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 ONepaTopsl. 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 MATPHIL.

WHBapuaHTHbBIE NOAIPOCTPAHCTBA JINHEHHOTO OIle-
patopa. CoOCTBEHHBIC BEKTOPHI 1 COOCTBCHHBIE
3Ha4YeHMs JIMHEWHOro oneparopa. Teopema I amuiib-
toHa-Kamu. Teopema o cylecTBOBaHUM UHBAPHU-
AHTHOI'O ITOAIIPOCTPAHCTBA BELIECTBEHHOI'O JIMHEH-
HOTo oneparopa. Teopema o0 pa3okeHuu Ipo-
CTPaHCTBA B IPSAMYIO CyMMY KOPHEBBIX IOIIPO-
CTpaHCTB. Pa3nokeHue KOpHEBOro MOANPOCTPaH-
CTBa B NIPSAMYIO CYMMY LIUKIMYeCKHX. JKopraHoB
0a3uc u )xopJaHoBa MaTpuLa. Teopema o euH-
CTBEHHOCTH >KOPJaHOBOM HOpMaJIbHON (hOPMBI.

11

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, IPUMEPBI, 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 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 TOANPOCTPAH-
CTBa: OIpe/ieJIeHHEe, CIIOCOOBI 3a/JaHuUsl, B3aUMHOE
pacrnosioxenue. AdduHHas cucTeMa KOOpIMHAT.
Addunnbie koopauHaTel. Dopmyisl 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




JBwxenus ahGUHHO-eBKINIOBBIX IPOCTPAHCTB.

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

I'pynna npoekTuBHBIX npeodpa3zoBanuid. MHTeppe-
TaIysl IPOSKTUBHOTO MpeoOpa3oBaHust Ha apPuH-
HOM KapTe KaK CyMepro3uIy JUHEHHOTro peoldpa-
30BaHUS U [ICHTPAJIBHOTO POSKTUPOBAHUS. 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 IIPOCKTHBHBLIX 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 Haji TEH30paMu, CBEpPTKa TEH30pa.
CuMMeTpruecKre U KOCOCUMMETPUYECKUE TEH30-
pbl. Onepanyy CUMMETPUPOBAHUS U ATbTEPHATHPO-
BaHUs, BHEIIHEE YMHOXKEeHUE. BHelHss anredpa:
CBSI3b C ONPEEIUTENSIMUI; OPUEHTALIUsI KOHEUHO-
MEPHOI'0 BEKTOPHOT'O IPOCTPAHCTBA.

TectupoBanue
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DNEMEHTHI TEOPUH
rpyII

['pynnsl, usomopdusm rpymnm. ['pymnmnsl nogacrano-
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 noarpymnmnam. ['omomopdusm rpymi. 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.
BuyTtpenHue aBTOMOppU3MBIL.

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-
cranoBok. [Ipocrota 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 TPYIIIBI U X CBOMcTBa. 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
MPEICTABICHUN

JIuHeliHbIe U MAaTPUYHbIE TPEICTABICHHS MPYIIIL.
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 npuBoauMble MpeicTaBie-
HUS U oaynpocTbie Moayau. CoiicTBa. Briosine
MIPUBOJIMMOCTh MOHOMHUAJILHOTO MPEICTABICHUS
cumMmMmeTpudeckoi rpynmsl. Teopema 06 oproro-
HaJbHOCTH (YHUTAPHOCTH) BEIIECTBEHHBIX (KOM-
IUIEKCHBIX) NpeacTaBiaeHuil. Teopema Mamke. He-
MPUBOAMMBIE KOMIUIEKCHBIE TIPEICTABICHUS TPYII-
nel qu3apa D, . Hempusoaumele peacTaBieHus

abeneBbIX rpymi. KoMMyTaHT rpynmsl u ofHOMEp-
HBIE [TPEICTABIECHMS 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 ¥ TaOJINIIBI XapaKTepOB TPYIII

83’A4'S41Q81D4A5-

TectupoBanue
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DIEMEHTHI TEOpUU
KOJIELI U T10JIEN

Lenoctabie konbna. [Tons yacTHbIX. JlenmumocTs B
LIEJIOCTHBIX KOoJblax. @akTopuaibHbie KObLA. EB-
KJIUAOBBI KOJIbIAa. PDAaKTOPUAIBHOCThH €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 CEMHUHAPCKOI0 THIA — HE NIPEAYCMOTPEHBI.

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
gyucia. Popmyna Myaspa. Kopuu u3 kom-
ieKcHbIX uncen. Kopuu u3 1.
HccnenoBanue cucreM JIMHENHBIX ypaB-  |[IpoBepka momar-
HeHui MertoaoM ["aycca. HEro 3aJaHus
JInnelinble npocTpaHcTBa. JInHeHas 3a-
BHUCUMOCTb BeKTOpOB. Panr u 6a3a cucre-

5 CucreMbl TUHEHHBIX MBI BEKTOPOB.

ypaBHeHUH. JInHelHas
3aBUCUMOCTb. Panr

Panr matpuisl. Beruncnenue panra mat-
PHILIBI C HOMOILBIO AJIEMEHTAPHBIX Ipeo0-
pasoBanuil. PyHaaMeHTalbHas CUCTEMA
pELICHUH CUCTEMBI OJTHOPOIHBIX JTMHEH-
HBIX YPaBHEHUH.

JleficTBHs HaX MaTpULIAMU.

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

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

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

ACIIUTCIIA.

Haxoxnenne oOpaTHON MaTpuUIbl € TIO-
MOILBIO (POPMYJIBI U C TOMOIIBIO AIEMEH-
TapHbIX peoOpazoBaHuil. PopMyIIbl
Kpawmepa pemenust CJIY. Haxoxnenue
paHra MaTpULbl METOI0M OKaMIISIOIINX
MUHOPOB. MaTpuyuHble ypaBHEHHUSL.

33.,[[21‘114 Ha JCIIMMOCTD LCJIBIX YUCCII.
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.
AnroputMm EBxinpna. Jluneitnoe npen-
crasinenne HOJl. Kopau MHOrowIeHOB,
IPaHULbI BEILIECTBEHHBIX KOPHEH, OTAEIe-
HUE KpaTHBIX KOpHEH. Paznokenue MHO-
TOWICHOB Ha HENPUBOAUMBIE MHOXKUTEIH.

MHorousyieHbI OT OJTHON
MEPEMEHHOMN

MHOTO0o4JIeHbI OT HE-
CKOJIBKHX TTEPEMEHHBIX

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

[IpoBepka nqomari-
HEro 3aJaHus, KOH-




BHUCUMBIX LIUKJIOB U TpaHcro3uuui. Cum-
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'OYJIEHA.

TpoJsibHas paboTa

JIuneitnple mpocTpan-

CTBa U IIOAIIPOCTPAHCTBA

Martpuua nepexojia ¥ 3aKOH U3MEHEHUS
KOOpAUHAT BekTopa. JInHeinbie moamnpo-
crpancTBa. CyMma M iepeceyeHue JUHEn-
HBIX IIOAIIPOCTPAHCTB. ba3uc u pasmep-
HOCTb ITOANIPOCTPAHCTB.

IIpoBepka gomari-
HETOo 3aJaHus

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 MOIPO-
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, PO U 00pa3
JUHENHOTO 0TOOpaxeHus. MaTtpuiia Jau-
HEWHOro oneparopa. MI3MeHeHrne MaTpuibl
JIMHEMHOTO oIepaTopa npu nepexoie K
Ipyromy Gasucy.

Co6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHMsI INHEWHOI O 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. 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 HOPMAJIbBHOMY BHly M€-
TozoM JlarpaHxa. DKBUBAJIEHTHOCTh
KBagpaTHUHbIX Gopm. [IpuBenenue Bere-
CTBEHHBIX KBaJ[paTHUHBIX (POPM K IJIaB-

IIpoBepka nomam-
HETO0 3aJI1aHus, KOH-
TpoJbHas paboTa




HBIM ocsiM. [10JI0KUTENBHO ONpe/ieIeHHbIE
KBagpaTHuHblie popmbl. [Tapsl popm.
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DIeMEHTBI MHOTOMEp-
HOHM TeOMEeTpUU

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

[IpoekTHBHBIE MPOCTPAHCTBA U MOATPO-
ctpanctBa. [IpoexktuBHbie 060104Ku. Oj1-
HOPOJIHBIE U HEOTHOPOJAHBIE KOOPAUHATHI.
[TpoextuBHbBIE TpeoOpa3zoBanus. Kagpu-
KU B IIPOCKTUBHBIX MPOCTPAHCTBAX.

IIpoBepka nomam-
HETO0 3aJIaHus

13

OJeMeHThI TEH30PHOM
anreOpbl

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

['pynmsl, m3oMopdusm rpym. ['pymniisr
noactaHoBok. Teopema Kamu. Huknnue-
ckue rpynmnsl. [logrpynmnsr. CmexHbIe
KJ1acchl o noArpymnme. [loarpynmnel nuk-
JINYECKUX TPYII.

HopmanbsHable noarpynmsl. @akToprpymnist
110 HOpMaJIbHBIM MOArpynnamM. I'omomop-
¢u3m rpynn. ['pymnmsl aBToMOp(hU3MOB.
Knaccel conpsixkeHHbIX 211eMeHTOB. Dop-
MyJja KjaccoB. [leificTBue rpynn Ha MHO-
xectBax. OpOuTsl U ctabunuszaropsl. Cu-
JIOBCKHE TOATPYNIBL. [ pymimbl HeOOIbIINX
nopsiikoB. KoHewHOTIOpOXK IeHHBIE abere-
BBI TPYMIBL. 3a/IaHKE TPYIIN 00pa3yroIIu-
MU H OTIPEICISIFOIINMHI COOTHOIICHUSIMHU.

IIpoBepka nomam-
HEro 3aJlaHus, KOH-
TpoJbHas pabora
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DJIEMEHTHI TEOPUHU
MIPEACTaBICHUI

JIuHeiHble M1 MAaTPUYHBIE IPEACTABICHUS
rpynn. [IpuBoaUMOCTb U pa3IoKUMOCTh
JUHENHBIX U MATPUUYHBIX NPEACTABICHUM.
Moaynu, noaMoaynu U GakTOPMOAYIIH,
roMoMopdu3mbl Moayneit. OJHOMEpHBIE
npenacrasieHus. HempuBoaumele KOM-
IUIEKCHBIE TIPEJICTABICHUS Ipynn. Xapak-
Tepsl rpyni. KonuuecTBo U pasMepHOCTH
HENPUBOJIUMBIX KOMIUIEKCHBIX MTPEICTaB-
nenuil. [IpencraBneHus u TabIUIbI Xapak-

TEpOB IPyMl.

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

LlenoctHEIe KOJbIIa. JI€IUMOCTD B Iie-
JIOCTHBIX KOJbIaX. @akTOpHaibHbIE KOJb-
na. EBkinioBel kosibla. [IpumMepsl eBKIIu-
JoBbIX KoJaeu. Mneanel koneu. PakTop-
konbIia. 'omomopdusmer kornern. Koneu-
HBIC MOJIA.

IIpoBepka nomam-
HETOo 3aJjaHMsl, KOH-
TpoJsibHas paboTa

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

2.4 llepeyeHb yueOHO-METOAUYECKOT0 ol0ecnevyeHHsl JAJIl CAMOCTOATEIbHON padoThI

00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)

Bun
CaMOCTOATEJILHOM
padoThI

IlepeyeHb y4ueOHO-METOANYECKOT0 OOecieYeHUus1 U CIMILIU-
HBbI 110 BHINIOJTHEHHIO CAMOCTOSITEILHOI padoThI

2

3

IToaroroBka k Te-
KYILIEMY KOHTPOJIIO

1. Metoauueckue yka3aHus JUisl IOATOTOBKYU K 3aHATUSAM JICK-
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-
HOM paboThl oOywaromuxcs. YTBepxkJIeHbl Ha 3acenanuu Co-
BeTa (aKylbTeTa MaTeMaTHUKH W KOMIIBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 .

3. Meronnyeckue yka3zaHHs 110 UCIOJIb30BaHUIO MHTEPAKTHUB-
HBIX METO/IOB 00ydeHHMs. YTBepxkaeHbl Ha 3acenaHuu CoBera
¢bakynpTeTa MaTeMaTUKU U KoMmnbioTepHbIX Hayk @PI'BOY BO
«KyOI'V». [Ipotokon Ne 5t ot 05 mas 2022 r.

4. Meronndeckue yka3aHMs IO MOATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxkaeHbl Ha 3aceqannu CoBeta paxyiib-
TeTa MaTeMaTHMKM M KommbloTepHbIXx Hayk PI'BOY BO
«KyOI'Y». I[Ipotokon 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 CoBera ¢akylibTeTa mMare-
MaTUKH U KoMibloTepHbIX Hayk PI'BOY BO «Ky6I'Y». IIpo-
tokoJs1 Ne 5 ot 05 mas 2022 r.

2. Meronuyeckue YKa3aHHS 1O BBIMOJIHEHUIO 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

Mertoanyeckne yKkazaHHs MO MOJTOTOBKE M O()OPMIIEHHUIO OTYE-
Ta MO MpaKTUKe. Y TBEpPKIeHbI Ha 3acenanuu Cosera (paxkymbTe-
Ta MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk PI'BOY BO «KyOoI'Y».
ITpotokoa Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3a-
IIMTA BBITYCKHOM
KBaJIN(DUKAIIIOHHOM
paboThI

Metoauueckue yka3zaHUS 110 BBIIOJHEHHUIO U 3aIIUTE BBITYCK-
HOW KBaM(UKAIIMOHHON paboThl (OakanaBpuar, 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-MeTOUYECKUE MaTepuaibl Il CaMOCTOSITENIbHON paboThl O0yYaromMxcs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTAMHU 370poBbst (OB3) npegocrapisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHSL:

— B ieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

J1jig U1 ¢ HapYIICHUSMHU CTyXa:

— B mieyaTHoM hopme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[Tpu u3ydeHUn TAHHOTO Kypca UCIOJIBb3YOTCS TPAJAUIIMOHHBIC JISKIIUK U J1TA00paTOpHBIC
3aHATHSL.

Lenb 1abopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH IOJYyYEHHbIE Ha JIEKIUIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIIEIOBAHUIO KOHKPETHBIX 3ajad. B kaxxaom cemecTpe
IIPOBOJASITCSI KOHTPOJIbHBIE PA0OTHI /171l IPOBEPKU YCBOSHHS MaTepualia CTyIEHTaMU.

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

4. OueHo4YHbIe CPeACTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYH O
aTTecTalMu.

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUU C IpaduKoM y4yeOHOro mpolecca.
[Tporecc camocTosTENbHOM pabOThl KOHTPOJIUPYETCS BO BpeMs ay[UTOPHBIX 3aHATHH M UHIU-
BU/yaJbHBIX KOHCYJIbTAIIUM.

OneHOYHBIMU CPEICTBAMU JAUCLHMIUIMHBI SBIISIOTCS CPEICTBA TEKYIIEro KOHTPOJIs (KO-
JIOKBHYMBI, KOHTPOJIbHBIE pabOThI, a TaK)Ke Ha 1JAOOPATOPHBIX 3aHATUAX — OTBET Y AOCKU U MPO-
BEpKa JIOMAIIHUX 33/IaHHi1) ¥ UTOTOBAas aTTeCTaIHs (3a4eT, IK3aMEH).

4.1 CTpyKTypa OLeHOYHBIX CPeACTB ISl TeKYLIeil 1 MPOMeKYTOUYHON aTTecTAluM

HaumMeHnoBaHue OI11eHOYHOTO CpCACTBa

Ne Ko u nanmerosanme Pe3ynberatsl 06ydeHust IIpomesxyTouHast
/I HHARKATOpa (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb aTTecTanus
(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 | JaHWi, OIPOC Ha JISKIMOHHBIX | 3aMeHax
65eMbl pyH/IaMEHTAITb- Kypca anredpsl, (GopMy- | U 1a00paTOPHBIX 3aHSATHSIX. Bo 1,2 u3 ce-
HOM MaTeMaTHKH JMPOBKK  yTBepxkJeHuH, | KoHTposbHbIEe 1 camocTos- MecTpax
METO/ABl MX JIOKa3aTelb- | TEIbHbIC pabOTHI, KOJJIOKBH-
CTBa yM
1
HOIIK-1.1.V-1.Ymeer
CBSI3BIBATh HJIEH alreOpbl
C KOHKpPETHBIMH IpoOIe-
MaMH  (QyHJIaMEHTAIbHOU
MaTeMaTHK1




HOIIK-1.1.B-1. Bnaneer
HaBBIKAMH PELICHUS TH-
MOBBIX TPAKTUYECKHUX 3a-
JTaHUN 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  anreOpsl, CBOMCTBa
MAaTeMaTHYCCKUX  OOBEK-
TOB B 3TOH 00JacTH
HOIIK-1.2. VY-1. VYmeer
MIPUMEHSTH TEOPETHUCCKHUEC
3HaHUS TIPH BEIOOpE METO-
JIOB peIeHnH 3amad (yH-
JaMEHTAJILHOM MaTeMaTHu-
KH

HOIIK-1.2. B-1. Bmanmeer
METOJ[AMHU aJIreOpanvecKo-
ro ananusa 3aaad QyHaa-
MEHTaJbHOU MaTeMaTUKU

Brimoaaenne JOMAaITHHUX 3a-
ﬂaHHﬁ, OIIPOC Ha JICKIHMOHHBIX
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 MaTeMaTHUYECKUX
TIOHATHUH 1 UIeH anreOps
HOIIK-1.3. V-1. Ymeer
HAXOJUTh OCHOBHBIE 3aKO-
HOMEPHOCTH ayreOpamnde-
CKOTO XapakTepa B 3aja-
4yax (pyHZaMEHTaIbHOH
MaTeMAaTHKU

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

BrinonHeHue qomanHux 3a-
JTaHUH, OTIPOC Ha JIEKLIUOHHBIX
1 J1abOpaTOPHBIX 3aHATHIX.
KoHuTponbHble 1 caMOCTOS-
TeNbHBIC Pa0OTHI, KOJUIOKBHU-

yM

Bonpocs! 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 TIIOHATHA, UACH U

METOABl Kypca aireOpsl
JUIST  perieHuss  0a30BBIX
3aad areOphl

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

CKHE CBSI3M MEXIY IIOHS-
TUSAMH, TPUMCHSTH TONY-
YeHHBIC 3HAHUA JJIS pelle-
HUA 3aa4 10 TCOPUH
IpyII, TEOPUH  YHCEll,
TEOpUU KoJen, oOmei u
JTMHEHON anredpe
WIIK-1.1. B-1. Bmanmeer
METOAAMH U HACAMHU all-
reOpsl IS pemenust 6a3o-
BBIX 33724

BrinonHeHne qomanHux 3a-
JIaHUH, OTIPOC Ha JIEKLIMOHHBIX
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 pE3yJbTAaThl IMPOBE-
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 JICKIMOHHBIX
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. Buaneer
HaBbIKAMH MHTEPIPETAINN

pe3yNbTaTOB  IPOBEICH-
HBIX TEOPETHYECKUX U
MPUKIAAHBIX  HCCIIE0Ba-

HUH C TOYKU 3pEHUS all-
reOpsl

UIIK-1.3. CamocTos-
TEJIbHO U KOPPEKTHO pe-
IaeT cTaHAapTHBIE 3aja-
g (HYHIAMCHTAILHOU U
MPUKJIAJHON MaTEMaTUKHU

UIIK-1.3. 3-1. 3nHaer an-
rebpanyeckue METOJIbI
peuieHus CTaHAAPTHBIX
3amad  (QyHIAMEHTAIBHOM
U TMPUKIAJHON MaTeMaTu-
KH

UIIK-1.3. V-1. Ymeer pe-
WaTh CTaHAAPTHBIE 3a4a4U
(yHIAMEHTAIEHOW U TIPH-
KJIQIHOW MaTeMaTUKU ¢
NIPUBJIEYEHUEM  METOJIOB
anreOpsI

WIIK-1.3. B-1. Bmanmeer
HaBBIKAMU DPELICHUS CTaH-
JapTHBIX 3amad  (QyHOa-
MEHTAJIbHOW W TPUKIAJ-
HOM MaTeMaTUKu C IpHU-
BJIEYEHHEM METOIOB al-
reOphl

BrinonHeHue goMaiHmux 3a-
ﬂaHHﬁ, OIIPOC Ha JICKIMOHHBIX
u J'Ia60paTOpHI)IX 3aHATHAX.
KOHTpOJ'II)HI)Ie H CaMOCTOs-
TCIBbHBIC pa60T1)1, KOJIJIOKBH-

w

Bompocs! Ha 3k-
3aMEHax

Bo 1,2 u 3 ce-
MecTpax

UIIK-1.4. meeTr HaBBIKK
pelieHuss ~ 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,  BO3HHUKAFOIIUX
IIpU NPOBEAECHUN HAYYHBIX
U TNPUKIAJAHBIX HCCIEH0-
BaHUM

UIIK-1.4. V-1. YMmeer BbI-
CTpauBaTh W PEaJTU30BBI-
BaTh IUIaH TMPOBEJCHUS
HAyYHO-TIPUKJIAJHBIX  HC-
CIIeIOBAaHUM, CBS3aHHBIX 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 JOMAlIHUX 3a-
,IlaHHﬁ, OIIPOC Ha JICKIHMOHHBIX
u J'Ia60paTOpHBIX 3aHATUAX.
KOHTpOJ'IBHLIC u CaMOCTOA-
TCIBbHBIC pa6OTBI, KOJIJIOKBH-

w

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

IIpumep BapuaHTa KOHTPOJILHOM padoThl B IEPBOM ceMecTpe




2Xx—-4y+3z=1

1. Pemwuth cucteMy TUHEHHBIX YpaBHEHHUM: {—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 W COOCTBEHHBIE BEKTOPHI JMHEHHOTrO oIepaTopa,
3a/IaHHOTO CBOEU MaTpHUIIel B HEKOTOPOM Oasuce.

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

IIpumep BapuaHTa KOHTPOJBHOU Pad0Thl B TPEThEM ceMecTpe

1. Ommcats Bce abeIeBbI TPYIITBI 33JaHHOTO MOPSIIKA.

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 aTrTeCTalnmu.

IIpuMepHoe 3a1aHue K 324€Ty

MEPBbI CEMECTP

1. PemuTs KBasipaTHOE ypaBHEHHE HaJ MOJIEM KOMIUIEKCHBIX YHCEll.

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 MOMOIIBIO AJIEMEHTAPHBIX TPEOOPa30BaHUNA, 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: ¢ MOMOIIBI0 (POPMYIIBI 0OpaTHON MATPHIIBI, C TTOMOIIBIO
JJIEMEHTAPHBIX MPEOOPA3OBAHMIA.

9. Pemmth MaTpu4HOE ypaBHEHHUE.

10. Haiit oOpaTumMble 3JIEMEHTHI U KX OOpaTHBIE SJIEMEHTHI B KOJIbIIE BHIUETOB.

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

12. OTnenuth KpaTHbIE KOPHU MHOTOYJICHOB.

13. C nomorukto cxemsl ['opHepa: HAlTH pa3oKeHHe MHOTOYJIEHA IO CTENEHsAM X — C,
3HAYEHUS] MHOTOUWIEHA U €T0 IPOU3BOIHBIX B TOUKE C .

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

15. Haiitu AMCKPUMUHAHT U PE3yJbTAHT AJI1 MHOTOYJICHOB.

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 OnepaTopa.

3. Haiitu %opnanoBy HOpMaibHYIO (OPMY U XKOpAaHOB 0a3uC JUHEHHOrO orepaTropa

4. OpTOroHaaM30BaTh CUCTEMY BEKTOPOB.

5. Haiitu opToroHanbHy0 NPOEKLHUIO U OPTOTOHAIBHYIO COCTABIISIOILYIO BEKTOPA.

6. IlpuBectu kBagpaTHUHYIO (OPMY K TJIABHBIM OCSIM.

7. Bpmmcath cucTeMy JIMHEHHBIX YpaBHEHUH /7S MJIOCKOCTH, 331aHHOM MapaMeTpuye-
CKH.

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

9. Haiitu paccTosiHUE OT TOYKH J0 TUIOCKOCTH.

10. CocraButh popmyinsl appuHHOTO MPeodpa3zoBaHuUs.

TPETUI CEMECTP

1. Haiitu nukiaryeckue NOArpyHbl IPYyIIbI.

2. Haiitu cMexHBI€ KJIacChl MOATPYIIIHI.

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.

MHoxecTBa 1 0TOOpaXKEeHUsT MHOXKECTB. Teopema 00 acCOMATUBHOCTH YMHOXKCHHUS
OTOOpaKCHHIA.

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

I'eomeTpuueckoe n300pakeHNuEe KOMIUIEKCHBIX yKcel. TpuroHomerpuueckas popma
KOMILJIEKCHOT'O YHUCIIA.

['eomeTpuueckas uHTEeprpeTanus JeHCTBUM HaJl KOMILIEKCHBIMU yuciaamu. dopmyna
Myagpa.

KopHuu N-oi1 crenenu n3 KOMILIEKCHOTO YUCIa.
CaoiicTBa 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 pyHIaMEHTAIBHON cHCTEME PELICHHI: pa3MEepHOCTh U 6a3UC MPOCTpaH-
CTBA PELICHUM.

Heiicteus nan matpunamu. Komsuo M (R).

TeopeMa 0 pajin3anuu 3JIEMCHTAPHBIX npeo6pa30BaHI/H71 MaTpulbl YMHOXKXCHHUEM Ha
QJICMCHTAPHBIC MAaTPHUILIbL

Martpunia nepexo/ia. 3akoH U3MEHEHUSI KOOPAMHAT BEKTOpa MPH MePeXoie K HOBOMY
Oasucy.

Teopembl 0 YETHBIX U HEYETHBIX MEPECTAHOBKAX.

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

DneMeHTapHbIE CBONCTBA OTPEICTHTEINS.

PasnoxxeHnue onpenenutens mo crpoke (ctonoiy). anpirBoe pa3nokeHue.
Onpenenurens MaTpHUIlHI ¢ yriioMm HyJel. Teopema Jlammaca (6e3 moka3aTenbCcTBa).

Onpenenurens Banaepmonna. Kpurtepuii HEBBIpOKIEHHOCTH MaTpullsl BaniepmMoH-
aa.

Onpenenurens NPOU3BEACHNS MATPHLI.

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

Kpurepuit HeBBIPOKIEHHOCTH MaTPHIIBI.

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. Haxoxmenrne oOpaTHON MaTpUIIbl C TTOMOIIBIO 3JIEMEHTap-
HBIX NPE0OPa30BaHUM.

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

HO/I u HOK. Jluneiinoe npeacrasienne HOJl. Anroputm EBkinja.

B3aumHo mpocTeie 4yncia U UX CBOMCTBA.

[Tpocteie yncna. OcHOBHAs TeopeMa apUPMETUKH.

Teopema o0 pa3OueHnr MHOXKECTBA HA KJIACCHI SKBUBAJIIEHTHOCTU. DaKTOPMHOKECTBO.

Kiaccel BBIUETOB 0 MOJYJIIO HaTypaibHOro yucia. CBOMCTBa CPaBHUMBIX YHCEI.

Kombro Z  Kk1accoB BBYETOB 10 MO0 M.

OGpaTuMBbIe 3eMEHTHI B Koblie Z . Y CIoBHE OIS,

XapakTepucTuKa MmoJsl.

[Toamnonsa. Hanmenspiee noie.

Teopema o mpocThIX MONAX XapakTepucTuku 0.

Teopema o mpocThIX MOMAX XapakTepuctuku p > 0.

Kombio R[X] mMHOrounenos or oxuoit nepemennoii. JenuTenu HyIs 1 3aKOH CO-
KpaIlEHHUs.

JlemumocTts B konbie K[X]. Teopema o menennu ¢ octatkom.

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

3HaueHre MHOTO4JIeHa B TOUKe. [I[prmep pa3nnyHbIX MHOTOUYJIEHOB, 334AI0IIUX OAHY
MMOJITMHOMHUAJIBHYIO (DYHKITHIO.

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

TeopeMa 0 KonMUeCTBE KOPHEW MHOIOUYJICHA U €€ CIEIACTBUA.
3amaua uaTepnoAnud. UHTeposImoHHbIA MHOTOUIEH Jlarpanxa.

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

OcHoBHas TEOoOpEeMa anrerH (663 JIOKEBaTeJ'ILCTBa). HerI/IBOI[I/IMBIe MHOTI'OYJICHBI

man R u C.

MHOrO4JIeHBI OT HECKOJIBKMX NEPEMEHHBIX.

['pymma noxcranoBok S . [IpescTaBieHne NOICTAHOBOK B BHE IIPOM3BEICHHS LUK~
JIOB U TPAHCIIO3ULIUIA.

YeTHBIE U HEUYETHEIE TIOJICTAHOBKHU. IIpaBUIIO 3HAKOB YMHOKEHHS TI0JICTaHOBOK.
I'pymma A, .

CI/IMMCTpI/I‘-ICCKI/IC MHOTowIeHbl. OCHOBHAS TCOpEMa O CUMMCTPUICCKHUX MHOI'OYJIC-
Hax.



61.

Teopema Buera. 3HaueHrne CHMMETPUYECKOTO MHOTOWIEHA OT KOPHEH MHOTOYJICHA.

62. IuCKpUMUHAHT MHOTOYJICHA.
63. Pe3ynbranT MHOrOowIeHOB. CHUCTEMBI areOpanuyecKux ypaBHECHHH.
BTOPOU CEMECTP

1. JluneiiHble IPOCTPAHCTBA: IPUMEPHI U IPOCTENUILINE CBONCTBA.

2. JluHeliHas 3aBUCHUMOCTb BEKTOPOB: OCHOBHbBIE: CBOMCTBA. DKBUBAJICHTHbIE ONpeese-
HuUs 0a3uca JIMHEWHOTO MPOCTPAHCTBA.

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

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

7. CyMmMa u nepeceyeHue JMHEHHBIX TOIPOCTpaHCTB. Teopema 0 pa3MepHOCTH CyMMBbI
JIMHEWHBIX ITOAIPOCTPAHCTB.

8. Ilpsimas cymMMa JIMHEHHBIX NOAIPOCTPAHCTB.

9. EBknmmoBsl npocTpancTBa. [IprMepsl eBKIMIOBBIX TPOCTPAHCTB.

10. HepasenctBo Komm-bynskosckoro. [[inHa BeKTOpa U yroi Mex,J1y BEKTOpaMH B €B-
KJINJIOBOM IIPOCTPAHCTBE.

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

12. Oproronanusanus ['pama-IlImuara.

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

14. OproronansHble MaTpullbl. MaTpulla nepexoia Mex,1y OpTOHOPMUPOBAHHBIMU 0a3H-
camH.

15. OpToronanbHO€ JOMOIHEHNE JIMHEWHOTO NMOANpOCcTpaHCTBa. OpTOroHaIbHas MPOEK-
L[1s1 BEKTOPA I1a IOIPOCTPAHCTBO.

16. YHUTapHBIE POCTPAHCTBA.

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

18. TeopemMa 0 pa3MepHOCTSIX siApa U 00pa3a IMHEHHOTO OTOOPaKEHHS.

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

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

21. Panr nmpou3BeeHUs MaTPHIL.

22. JleficTBUS HaJI TMHEHHBIME orieparopaMu. Mzomopdusm anreOp JTHHEHHBIX OlepaTo-
POB M MaTpHII.

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 MOANPOCTPAHCTBA Pa3sMEPHOCTH < 2
IUTSL BEIIECTBEHHOTO JIMHEHHOTO OTlepaTopa.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO orneparopa. Jlnarona-
JU3UPYEMBbIE OIIEpaTOPBI.

Teopema I'amunbroHa-Kanu.

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

Pa3znoxxeHre KOPHEBOro MOANPOCTPAHCTBA B IPSAMYIO CYMMY LUKIN4YecKuX. JKopaa-
HOB 0a3uUC U KOPJIaHOBA MAaTPHIIA.

Teopema 0 eIMHCTBEHHOCTH KOPAAHOBON HOPMAJIbHOMN (OPMBL.

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

OpTOroHa bHbIE IIPEOOPA30BAHMS EBKIMIOBBIX IPOCTPAHCTB pa3MepHOCTH < 2.

OcHoBHasl CTpYKTYypHasi TeopeMa 00 OpTOrOHANIBHBIX MTpeoOpa3oBaHuax. Teopema
Diinepa.

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

JIuHeiltHble MpeoOpazoBaHKsl YHUTAPHBIX IPOCTPAHCTB.
bununelinbie 1 KBaipaTH4YHbIe (QYHKIMH: OTPEICICHUE, IPIMEPHI, 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 KAHOHMUECKOMY BHJY.
3aKOH MHEPIHMH JUIsl BEIIECTBEHHBIX KBaAPATUYHBIX (PYHKIIMH.
[TonoxutenbHO ompeaesneHHble 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, B3AUMHOC pacCIlo-
JIOKCHUC.

AdpunHBIE 0TOOpaXKEHUSA: SKBUBAIIEHTHBIE onpeieneHns, ruddepennnan, cBONCTBa,
KpuTepuii 00paTUMOCTH.

bapunentpruyeckne komOuHanmu Touek. AddunHas 000s0uKa.
Addunnas cucrema koopauHat. ApduHHBIE KOOPIUHATHI.
bapunientpudeckue koopauHatbl. CBsi3b ¢ ad(GUHHBIME KOOPAMHATAMH.
3amanne agpduHHOTO OTOOpaKeHHUsT 0OpazamMu 0a3UCHBIX TOYEK.

Llentp mMacc cuctemMbl MaTepHaIbHBIX Touek. Pu3nueckas HHTEpIpeTaLus OapHuIleH-
TPUYECKHUX KoopAuHAT. Teopema o rpynmupoBKe mMacc.

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



51. I'eomeTpust adpUHHO-EBKIUIOBBIX IPOCTPAHCTB.
52. JIpmwxenust ahhUHHO-EBKIUIOBBIX IIPOCTPAHCTB.
53. KBaapuku. Abdunnas u MmeTpruueckas KiaccupuKaius KBaJapuK.

54. TIpoeKkTUBHBIE POCTPAHCTBA U OANpOCcTpaHcTBa. [IpoekTuBHBIE 000M0uKHU. Teope-
Ma O pa3MEpPHOCTHU U €€ CIIECACTBHUS.

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

56. Teopema Jle3apra.
57. I'pynna npoeKTUBHBIX MTPeoOpa30BaHUM.

58. UnTepnperarnus MpOeKTUBHOTO MpeoOpa3oBaHus Ha apGUHHOIN KapTe KaK Cymepro-
3WIUH JIMHEWHOTO TPeoOpa3oBaHms ¥ LIEHTPAIBHOTO IPOESKTUPOBAHHS.

59. 3aganre MPOSKTHBHOTO MTPEOOPa30BaHUs 00pa3aMy TOUYEK B OOIIEM ITOJIOKEHUH.

60. 3anuck NPOEKTUBHBIX TPe0OpPa30BaHUI B OJJHOPOIHBIX U HEOJHOPOIHBIX KOOPAUHA-
Tax.

61. Peanuzanus rpymmsl MOJICTAHOBOK B IPOOHO-THHEWHBIX QYHKIIUAX.
62. OTHOIIICHHE YETHIPEX TOYCK KaK MPOCKTHUBHBIA WHBAPHAHT.

63. 'apMOHHYECKHE YETBEPKH TOYCK.

64. Knaccuduxanus KBaJpuK B MPOCKTUBHBIX MPOCTPAHCTBAX.

65. IMonunuHeiHbIe GYHKIMHA Ha BEKTOPHOM IpocTpaHcTBe. MIHTeprpeTalus TeH30pOB
HEOOJIBIINX PAHTOB.

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

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

CTpaHCTBA.

TPETHUIA CEMECTP

1. Ompenenenue, mpocTeiiiiye CBOMCTBa U MPUMEPHI rpyi. M3omMopdusm rpymir.

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

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

4. YeTHble U HEUETHBIC TIOJICTAHOBKU. [[paBUiI0 3HAKOB YMHOXKEHUS TIOJICTAHOBOK. 3HaKOIEpe-
MEHHas TPyIIIa.

5. Toarpymnmel. Kputepuii moarpynmsl. [lukandeckue moArpyIIbL.

6. Llukrueckue rpymibl 1 UX KiaccuuKarus.

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

8. Teopema Jlarpanxa u ee cinencTBusi. UHICKC MOATPYIIITHL.

9. Hopwmansusie noarpynmnsl. Kputepuii HopManbHON TOATPYTIIIHL.

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 COIIPAKEHHBIX 3JICMCHTOB. Kiaccer COIIPAKEHHBIX 3JICMCHTOB B I'PYIIIIC IIOACTAHO-
BOK.

Hopmanuzatop (uenTpanuzarop) snemenTta. opmyia KiIaccos.
Ientp rpynmsl. HeTpuBHansHOCTE IeHTpa KOHEUHOH P -rpymmsl. ['pymms: mopsaka p°.

['pynna aBromopdu3moB. Buyrpennue aBToMophu3MebI.

BHemnee npsimoe Mpou3BeIECHNE TPYIIIL.

BryTtpeHHee npsMoe npou3BeIeHUE TPYIIL: ONPEACICHUE U KPUTEPHI, IPUMEPBI.
N30oMopdu3M BHELIIHETO M BHYTPEHHETO IPOU3BEACHUMN TPYIIII.

Kitacchl CONpsiKEHHBIX 2JIEMEHTOB B CHMMETPUYECKON U 3HAKOIIEPEMEHHOM Ipymax.

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

JeiicTBue rpynimbl Ha MHOXecTBe. OpOUTHI U cTa0MIU3aTOPBl. Teopema 0 KOITUeCcTBe diie-
MEHTOB B OpOHTE.

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

Onwucanue rpynn HeOONbIINX HOPSIIKOB.

Bremnee npssmMoe npou3BeeHNe IPyIl.

BHyTpeHHee npsMoe Npou3BeJeHUE IPYIIL: ONPENEICHUE U KPUTEPUIA, IIPUMEPBHI.
N3oMop(hr3M BHEIIHETO U BHYTPEHHETO MTPOU3BEACHUN IPYIIL.
KoHeuHOonoposx1eHHbIE TPYIIIIBI U UX CBOWCTBA.

Teopema o moarpyrmax CBOOOHBIX a0€IeBBIX TPYIIII.

Onucanue KOHEYHONOPOXKICHHBIX A0ETIeBBIX IPYIIIL.

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

MoHoMuanbHOE NPeICTaBIEHNE TPYIIIbI TOACTAHOBOK.
ITocTpoenne npencTaBiIeHN IO IEHCTBUSAM IpyIIL. PeryisipHble npeacTaBiaeHus TpyIl.

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

IIpuBOAMMOCTB M Pa3IOKUMOCTh JINHEWHBIX U MATPUYHBIX MTPEACTABICHUI.
[ToanpencraBieHus 1 GpakToprpeCTaBICHHUS.

G -monynu. logmonynu 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 ) ITpeICTaBIe-
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. Koutpnpumep k Teopeme Maiike.

CtpyKTypa KOHEUHOMEPHBIX MOJIYIPOCTHIX MOIYJIEH.

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

["'omoMophu3Mbl MOy I€H U CIUIETAIOIME OIIEPAaTOPhI IPEICTaBICHUH.
['omoMopdu3Mel ipocThiXx Moayiei. Jlemma Ilypa.

OcHoBHas Teopema 00 u3omMopdu3mMax MoayIeH.

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

Komnozunmonnsie psasl moayneit. Teopema XXopaana-I'enbaepa.

Teopema 00 01HO3HAYHOCTH PA3IOKEHHUS KOHEUHOMEPHOTO MOJyrpocToro G -MoayJis.
Xapaxteps! rpyni. OnpeseneHue, NpuMepbl U CBONCTBA.

YHUTapHOE NPOCTPAHCTBO HEHTPAIBHBIX (PYHKIHIA.

OcHOBHas TeopemMa TEOpUH KOMIUIEKCHBIX XapakTepoB. CIeCTBUSA O COOTBETCTBUH MPE/I-
CTaBJICHUH U XapaKTEPOB MPEACTABICHUI.

Teopema 0 pa3MEpHOCTIX HENPUBOAUMBIX KOMIUIEKCHBIX ITPEACTABICHUMN.

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

[Tosie OTHOIIIEHUI U TEOpPEMa O BIIOKMMOCTH LIEJIOCTHIX KoJjIell B rmosie. ITojie paruoHaIbHBIX
JpoOeH.

Wneans! konen u anreOp. ['maBHbie naeansl. [Ipumeps! uaeanos, He SBISIOMNXCS TIaBHBIMU.
Kombiia rnaBubix uaeanos. [pumepst Z u K[x].

Konb110 rayccoBsix uncein. Teopema o JeNEHUN C OCTATKOM B KOJIBIIE T'ayCCOBBIX YUCEI.
EBxuinioBsie kosblia. [IpumMepsl €BKIMIOBBIX M HECBKIIUIOBBIX KOJICII.

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

®akTopkoiblia U pakTopanreOpsl. Y cioBUe paBEHCTBA 3JIEMEHTOB (pakTopkosbla. [Tpume-
)38

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

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

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

Teopema 0 COOTBETCTBHH HACAIOB IIPH roMoMopdu3me.

MakcumMasnbHbIe UAEATbl U IPOCThIE (PaKTOpaITeOpHhI.

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



74. Makcumanbhble uaeansl B K[x]. Yenosue nons s pakropkomnsia K[x]/(f) .

75. Tlpumepbl TOCTpOEHUSI KOHEUHBIX MOJIEH.

76. Bropas u TpeThsi TeopeMbl 00 n30MopPpu3Max.

INPUMEPHBIE BUWIETHI K 9K3AMEHY

BUJIET Ne 1
(ITepBsrii cemecTp)
1. Teopema o kopHsX N -0l CTENEHU U3 KOMILJIEKCHBIX YHCEN.
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 Imepexo/ie K HoBoMy Oa-

3UCY.
2. [TonoXuUTeIHHO ONpeaesICHHbIE KBAAPATUIHBIE (POPMEL.
3. Haiit coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYECHUS JIMHEHHOTO OrepaTopa, 3a-
7 5 =10
JaHHOTO B HekoTopoM Oasuce matpunieit A=|2 4 —4 | Haiitu HeBBIPOXKICHHYIO MaTpH-
3 3 -4

uy C Takyro, uto Marpuna C'AC IMaroHajbHa.

BMWIET Ne 1

(Bropoii cemectp)

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

2. Marpunua I'pama u ee cBoiicTBa.

3. Haiitn appunHyI0 0007104YKY NPSMBIX.

BUJIET Ne 2

(Tpetwnii cemectp)

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

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

3. Haiitn cMeHBIE KIIaCChl TPYIIITBI <a>12 10 MTOATPYIIIIE <&8> .



JTAJIOH pelleHUus] IPAKTHYeCKOro 3alaHusl IK3aMeHa
3agava. Beimucars ¢popMyity onpeaenuTens MaTpHIIbl YeTBEPTOTrO MOPSIIKA.

Pemrenne. Umeem CJICAYIOMUE YETHBIC U, COOTBETCTBEHHO, HCUCTHBIC MEPECTAHOBKH YUCEII
1,2, 3,4

(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), (1,3,24), (14,3,2), (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).

Toraa, cornacHo ornpeneaeHuIo, MoIy4aeM Ciaeayouyo GopMyny onpeaenauTes MaT-
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,,

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

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

prry C rakyro, uro marpuna C " AC maronansHa.

Pemenne. XapaKkTepUCTUYECKHIl MHOrOYIEH ‘A— ZE‘ matpunsl A uMeer BuI
—-(A-3)(1- 2)2. CrnenoBarenbHO, COOCTBEHHBIE 3HaUEHUs IMHEWHHOTO ONepaTopa paBHEI 3 1
2. Permas 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),(—1,1,0),(5,2,3) u3 cobCcTBEHHEIX BEKTOPOB, B KOTOPOM



2 00 2 00
marpuua auHeiinoro oneparopa umeer Bux: | 0 2 0 |. 3maunr, 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.

Pemenue. AddunnHas 000109Ka Mapel MPSIMbBIX cOBNagAacT ¢ aphUHHONW 000JT0UYKOM 4 TOYECK:
JIBYX TOYEK OAHOW MpAMOW M JBYX TOYEK IPYrou mpssMoi. B 4acTHOCTH, 3TO O3HAYaEeT, 4TO
HaIpaBJISOIIEe MPOCTPAHCTBO ahPUHHON 000JI0UKH HATSHYTO HA TPU BEKTOpPA: HANPABJISIOIINE
sextopel (1,—3,2,—1), (-1,3,2,—-2) npameix u Bexrop (1,—1,3,—1), coenmmsrommii Toukm,

Jexarue Ha IIepBOM U BTOPOU MPSAMBIX. Nwmeewm, 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-

¢buHHAsE 000JI0YKa UMEET Pa3MEPHOCTh 3 U 3a7aeTCs CIACAYIOIINM MapaMeTPUIECKUM YpaBHEHH-
eMm: 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 oyenok. 3ananus onenuBaroTcs B 6amiax ot 0 mo 3: Beicmmii 0amn 3 craBUTCS 3a
MOJIHOE pelleHue 3aJaHusi; 2 Oamia CTaBUTCS B Cilydae ONMMCKHU JHOO HerpyOoil apudmernue-



CKOM OHIMOKH, MPUBEALICH MPU MPaBUIBHBIX PACCYKICHHUSIX K HEMPaBUIBHOMY OTBETy; 1 Oaii
CTaBUTCS B CJIy4ae HECKOJIbKHX OMUCOK WM OIMMOOK MPH YCIOBHH, YTO aJTOPUTM PEIICHHS 3a-
JaHUS sBJsieTcs BepHBbIM. B ocTanbHbIX citydasx ctaButcs 0 6amios.

4.4 Kpurepuu oueHNBaHUs pe3yJIbTaTOB 00yUeHHs

Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- O1neHka «OTJIMYHO» BBICTABISACTCSA 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 I10 CYLIECTBY M3JIaraeT €ro, yMeer npume-
(xopowo) HATh NOJY4YEHHbIE 3HAHUS Ha IMPAKTHKE, HO JOIYCKaeT B OTBETE WIM B

pEeLIeHUH 33]]a4 HEKOTOpPbIe HETOUHOCTH.

OneHka «ya0BJeTBOPUTEIbHO» BbICTABISETCS CTYJEHTY, IOKa-
Hopozoswiii ypo- | 32BUIEMY pa3pO3HEHHBIH XapaKTep 3HAHUM, HEJOCTATOYHO IPABUJIbHBIE
getb «3» (yoo- (dbopMynHpOBKH 0a30BBIX MOHATHI, HAPYIICHHUS JOTMYECKON TOCIe0Ba-
81emeopumelib- TCJIBHOCTU B H3JI0KCHHUU HpOFpaMMHOFO MaTepHana, HO HpPI 3TOM OH
HO) BJaJie€T OCHOBHBIMHU pa3zjefaMu yueOHOH mporpaMmbl B HEKOTOPOM
o0beMe, HeOOXOAUMOM Ul JalibHEHIIero o0y4yeHUss U MOXKET Ipume-

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

Munumansnviti | roppif ye 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 IOJIYy4EH-

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

Kpurtepuu onieHuBaHus 1Mo 3a4eTy:
«3aYTEHO»: CTY/ICHT BJIAJICET TEOPETUICCKUMHU 3HAHUSMU IO JAHHOMY pa3Jiely, YMEET pelaTh
CTaHJAapTHBIE 33/1a4M Kypca, JOMyCcKaeT He3HauUTeNlbHble OMIMOKU; CTY/IEHT YMEET MPaBUIIbHO
OOBSICHATH TEOPETUUYECKUN U TTPAKTUUECKHUIN MaTepuall, WILTIOCTPUPYS €T0 PUMEPaAMH.
«HE 3a4YTEHO»: MaTepHuall Kypca He YCBOEH MJIM YCBOECH YaCTUYHO, CTYACHT 3aTPYyAHIETCS
pemath cTaHAapTHBIE 3a/1a4H, IPUBECTU IPUMEPHI 110 MaTepuaily Kypca, uMeeT Oosblinoe (6osee
60 % 3aHATHIl) IPONYCKOB, HAITKCAJ KOHTPOJIbHBIE PA0OTHI HA HEY/IOBJIETBOPUTENLHBIE OLIEHKH.

OHCHO'—IHBI@ cpeacTtBa AJid MHBAJIWJAOB W JIMI C OTPAaHUYCHHBIMU BO3MOXKXHOCTIAMU
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 AOTIOJTHUTENBHOE BpEMs JIUISl TOATOTOBKM OTBETA HA SK3AMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHs] HHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MWHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
¥ MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMS MO JUCLHUILUIUHE MOXET MpPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

IIponietypa oneHMBaHUS PE3yJIbTAaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCHMILIMHE (MOJYIIIO) MPEIyCMaTPUBAET MPENIOCTaBIEHNUE UH-



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

OUHn:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyLIEHUsAMHU CIlyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBIN TTIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH 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, 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

Kapranonos 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 3amay no Beicuiei anredpe. M., Jlans. 2008.

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

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

JdononHuresbHast TUTEpPaTypa:

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

Kpsiksun B.J1. JIuneiinas anreOpa 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 Beicuieit 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. JIunelinas anredpa u MHOrOMepHasi reoMeTpusi. M.,
®usmariut. 2005. https://e.lanbook.com/book/2144#book_name

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

Jl11s ocBOEHMS AUCHMILTAHBI HHBAIMAAMH U JIUIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbS MMEIOTCSI M3JaHHsI B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanoy u « BubIUOKTYOY.

5.2. llepuoanueckas JuTepaTypa

1. XXypnan “Bectauk MockoBckoro yauepcutera. Cepus 01. Maremaruka. Mexanu-
ka”/ - M3narenbcTBO MOCKOBCKOrO yHHUBEepcuTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3Bectust ~ BBICIIUX  y4eOHBIX  3aBeAcHHW.  MaremaTuka'
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupemutenp u usnarens: KasaHckuit
(ITpuBosmxcKMif) benepanbHBIN YHUBEPCUTET. -

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

5.3. UHTepHeT-pecypchl, B TOM YHciIe COBPeMeHHbIe NpodeccuoHaIbHbIe 0a3bl AaH-
HbIX U I/IH(l)OpMalll/IOHHLIe ClIpaBOYHBLIC CUCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHBIX HAyYHbIX )KypHaJIOB Ha Poccuiickoit
atdopme HaydHbIX xypHatoB HOMKOH http://archive.neicon.ru
7. HammonanpHas 35ekTpoHHas OuOIMOTEeKa (JOCTYN K DJIEKTPOHHOW OMOTMOTEKEe IHC-
cepranmii Poccutickoii rocynapctBennoi oudnunorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

agkrwnE



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
javascript:void(0);
javascript:void(0);
https://dlib.eastview.com/browse/publication/9045
https://kpfu.ru/science/nauchnye-izdaniya/ivrm
https://dlib.eastview.com/browse/publication/7087
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
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. "Jlextopuym TB" http://www.lektorium.tv/

18. VumBepcuretrckas unpopmamnronras cuctema POCCHS http://uisrussia.msu.ru

NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. KoucynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOIMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas naTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

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

4, MuHHCTEpPCTBO HAYKHU M BhIcIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cucrema "EquHoe okHO q0cTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB hitp://school-
collection.edu.ru/ .

8. depepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [lymkuna "O0-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

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

13. OO0pa3oBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAIMOHHBIE pecypChl

KyoI'Vy:

1. Cpena moayiabpHOTO AuHaMHUeckoro oOyueHus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOJIMKalui 1 KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30oBa-
TeJNBHBIX TexHomorui http://mschool.kubsu.ru;

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

5. DnekTpoHHbIE 00pa30BaTeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruil B obpasoBanuu Ky6l'Y u nHayuno-meronuyeckoro xypHaia "[HKOJIBHBIE I'O-
JIbI" http://icdau.kubsu.ru/

6 MeToaundyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHHMIO JHUCHUITJIMHbI


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 CTyIeHTa BKIIIOYAET B ce0s1 IOBTOPEHHE JIEKIIMOHHOTO MaTe-
pHualia ¥ MaTepuasia yaueOHUKOB M YI€OHBIX TTOCOOMIA, TOJTOTOBKA K J1a00paTOPHBIM 3aHATHIM, K
KOJUIOKBUYMaM, K KOHTPOJIbHBIM paboTaMm, K 3aueraM U K 3k3ameHaM. Taxoi Bug CPC koHTpo-
JMPYETCs B XOJI€ MPOBEPKU KOHTPOJIBHBIX pabOT, KOJIJIOKBUYMOB, 3a4€TOB U IK3aMEHOB.

Buabl camocTosiTeIbHOM PadoThI

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

- pa300p ¥ caMOCTOSATENbHOE U3YYEHUE TEOPETUUECKOI0 MaTepHaa 110 KOHCIEKTaM JIeK-
U 1 10 y4eOHBIM TOCOOUSIM M3 CITUCKA HCTOYHUKOB JTUTEPATYPHI;

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

- IOATOTOBKA K KOJIJIOKBUYMAaM;,

- IIOATOTOBKA K 3a4€TaM,

- IIOArOTOBKA K 3K3aMCHaM.

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

J71st MIOATOTOBKY K OTBETAaM Ha TEOPETUUYECKUE BOMPOCHI IK3aMEHOB CTYICHTaM JI0CTa-
TOYHO HCII0JIb30BaTb MaTcpuall HGKHHﬁ, OCHOBHBIC HCTOUYHHWKHU JIMTCPATYPHI U3 ITYHKTA 5. Tak-
e, T pacCIIMPeHUs] U YTIIyOJIeHUs] TOHUMaHHS N3y4aeMOoro MaTepuana moJib30BaThCs TOTO0JI-
HUTEJILHOM JINTEPATYPOH, U, BO3MOKHO, CBEJICHUAMHU UHTEPHET-CANTOB. B citydae 3arpynHe-
HUI, BOBHUKAIOIIUX Y CTY/IEHTOB B MPOLIECCE CAMOCTOSITEIIBHOTO U3yUEHHUs TEOPUH, MPENogaBa-
TCJIb PA3bACHACT CJIOKHBIC MOMCHTBI HAa KOHCYJIbTallUAX.

6.2. MeToanyeckue yKa3aHusi K CAMOCTOSITEIbHOI MOAT0TOBKE CTYA€HTOB K BbI-
MOJTHEHUI0 3aJaHUI 110 TeMaM JIa0OPATOPHBIX 3aHATHI

J1J1 BBIIOJTHEHUS TIOMAIIIHEr0 MPAKTUYECKOT0 3aJaHusl HE00OXO0AMMO pa3o0paTh MaTepu-
aJI 10 COOTBETCTBYIOLIEH TeMe 1a00paTOpPHOro 3aHATHA. [Ipu 3TOM HCHONIB3YIOTCS YKa3aHus,
JTaHHBIE MTPeToiaBaTesIeM B X0/I€ 3aHATHS, a TAKXKe TEOPETUYECKUI MaTepHall, B KpaTKoi (opme
UMEIOIUICS B COOpHUKAX 3a/1a4. Eciiu cTy/1eHT He CMOT NOHATh MPUBEACHHBIN B YKa3aHHBIX
3aJJauHUKaxX pa300p THUIOBBIX IPUMEPOB B TON CTENEHH, YTOOBI CAMOCTOSITEIBHO HCII0JIb30BaTh
IIPEVI0KEHHBIN AITOPUTM U1l PELIEHUS 3a/1aHUs, TO OH MOXKET MOJIyUYUTh KOHCYJIbTALUIO Mpe-
[10/1aBaTesl.

6.3. MeToaunuyecKkue YKa3aHud K CaMOCTOSITEJIbHOI MOAT0TOBKE CTYI€HTOB K BbI-
IMOJJHCHHUI0O KOHTPOJbHBIX paﬁoT

J1J1 TOATOTOBKM K KOHTPOJIBHOU paboTe HE0OXO0IMMO BBIMIOJIHATH 3aJJaHHsI B X0/1€ IPAKTHU-
YECKUX 3aHATHH, a TaKKe JoMalllHue 3aanus. B mpoliecce caMonoAroToBKH CTYIEHTY *KeJla-
TEIbHO 03HAKOMUTHCS C Pa300pOM OMOPHBIX 110 paccMaTpUBaeMbIM TEMaM 33/1a4, UMEIOIIUXCS B
cOopHUKax 3a/1a4 U3 MyHKTa 5.1.



6.4. MeToau4ecKkne yKa3aHUsl K CAMOCTOATEILHON MOATOTOBKE CTYAE€HTOB K KOJIJIO-
KBHYMaM

B KaKIO0M CEMECTPC IMPOBOAUTCSA KOJIJIOKBUYM B LECJIAX 3aKPCINICHUSA CTYACHTAMU 3HAHUMN
TEOpPETUYECKOro Marepuaia. KolokBHyM MOXKET MPOBOIAUTHCS B YCTHOM M B TUCBMEHHOMU (op-
Me. [TomoKUTEenbHBIN OTBET CTYJCHTA MOXKET OBITh YUTEH IPH Caue SK3aMEHOB.

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

B kon1ie nmepBoro cemectpa GOpMOit HTOrOBOTO KOHTPOJISI 3HAHUH CTYEHTOB IO AUCIHU-
He «AunreOpay siBisieTcst 3aueT. s MOArOTOBKY K 3a4eTy CTYJeHTaM HEO0OXOIMMO BBIIOJI-
HUTh TEKYIIHE CEMECTPOBBIC KOHTPOJIbHBIE PaOOTHI U pa30dUpaTh TEOPETUUECKUI MaTepHUall.
TpeboBaHMs I BEICTABICHUS CTYACHTY 3a4eTa MPUBEICHBI B IyHKTE 4.4.

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

B KoHIIE IEpBOTO, BTOPOTO U TPETHETO CEMECTPOB (POPMON UTOTOBOTO KOHTPOJISI 3HAHHUM
CTYACHTOB 10 AMCUUIUIMHAM MOIYJS «Anredpay sBiseTcs SK3aMeH. J{Js MOAroTOBKY K 3K3ame-
HY CTyJE€HTaM He0OXOJIMMO BBIIOJHHUTH TEKYIIHE CEMECTPOBbIE KOHTPOJIbHBIE pabOThl U pa3Ou-
paTh TeopeTHUYecKuil Marepuan. DK3aMEHAIlMOHHBIN OMJIET COCTOMT U3 TPEX BONPOCOB — ABYX
TEOPETUYECKUX M OJHOIO INpaKTU4YecKoro. IIpu BBICTAaBICHMM OLICHKM MOXKET 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. KpuTepun OlEeHOK OTBETOB Ha JK3a-
MEHE MPUBEJEHBI B yHKTE 4.4.

B ocBoenuun nucuuminH Moayis «Airedpa» WHBAIUAAMU U JUIAMU C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 37I0pOBbSl 0OJIbIIOE 3HAUEHHE HMEEeT HHJIUBUAYyallbHas y4yeOHas pabora
(KOHCYJIBTALMHU ) — IOTIOJIHUTENFHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

WuauBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISAIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepnaJbHO-TeXHHYeCKoOe o0ecniedeHHe 10 JUCHHILIHHE
[To BceM Buaam yueOHOM AESTENbHOCTH B paMKaX JUCLUUILINHBI UCTIOIB3YIOTCS ayAUTO-
puH, KaOWHETH U J1TabopaTOpHUH, OCHAILLIEHHbIE HEOOXOAUMBIM CIIEIMATU3UPOBAHHBIM U Jabopa-
TOPHBIM 000PYJOBaHUEM.

HanmeHoBaHMe crieIUANEHBIX TOMETIe- OCHaIIECHHOCTh CHENHUANBHBIX 110~ [lepeyeHb MHIIEH3NOHHOTO
HU MEIICHUH MIPOTPAMMHOTO 00eCIIeUeHHS

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

3aHATH JeknnoHHoro tuna (aya.302H, | TexHudeckue cpeacTBa 0OydeHUS: [IporpamMmbl 11 1EMOHCTpa-

ayn.303H, ayn.308H, ayn.505A, | akpaH, IPOEKTOP, KOMITBIOTED. MU ¥ CO3JIaHUs TPE3eHTAINH

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 st 1€MOHCTpa-
LMY U CO3/1aHMs NpEe3eHTAUN
(«Microsoft Power Pointy)

Mebenb: yaeOHas MeOeib
TexHHYeCKHE CPeaCcTBa O0yUCHUS:
9KpaH, NPOEKTOP, KOMIBIOTED.
CpenctBa 00yueHUs:

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
CpenctBa o0yueHus:
JIOCKa, MapKepbl U Mell.

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

Jlist caMOCTOSTeNbHONU paboThl 00YUYAIOMIMXCS TPEAYCMOTPEHBI TOMEIICHHUSI, YKOMILIEK-
TOBaHHbIE CHEIHATM3UPOBAHHON MEOENbI0, OCHALICHHbIE KOMIBIOTEPHON TEXHUKON C BO3MOX-
HOCTBIO MOJKIIOUEHUs K ceTn «HTepHeT» M obecrieueHueM JI0CTyna B 3JICKTPOHHYIO HH(OP-

MaIMOHHO-00Pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

HaunmMmeHoBaHne moMeleHui A caMo-
CTOSATENEHON pabOTHI 00YJIAFOIIIUXCS

OcHalIeHHOCTh TIOMEILEHUH TS
CaMOCTOATENFHON paboTHI 00y4a-
FOIIUXCS

[lepedeHp NTMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

Ilomemenre ajii caMOCTOSITENIBHOM pa-
00TBl OOydarommuxcst (YUTAJIBHBIN 3a
HayuHo# 6uGnnorexu)

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

HHPOPMALNOHHO-
o0pa3zoBaTenpHYIO cpexy o0pa3oBa-
TeNbHON OpraHU3aLH, BeO-

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

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

0OTHI oOyJaromuxcs

ayn.320H)

Meo6ens: yuebHas mebenb
KoMIuiekT  crienuaim3upoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEepHAS
TEeXHUKAa C TOAKIIOUYCHHEM K HH-
(hopMarmoHHO-
KOMMYHHKaMOHHOM cetn «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTenbHyI0 cpeay o0pa3oBa-
TENbHOU OpraHu3aIu, BeO-

Kamepbl, KOMMYHUKaIlHOHHOE 000-
pyloBaHHue, obOecreyuBaroliee Jo-
CTYIl K CETH MHTEPHET (IIPOBOJHOE
coelMHEHUEe W OecrpoBOAHOE CO-
eauneHne 1o TexHoaoruu Wi-Fi)




