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1. ObPBEM JUCHHUIIJINHBI

Beero: 9 3ageTHbIX euHUIEI Tpya0eMKocTH (324 akaleMHYECKHX 9acoB)

Hiinim Cemectp
Bu yueGHoii pabotbt JUCLIUILL 1 ’ 3
UHy
AyIHTOpHbIE 3aAHATHA
(xonTakTHAst padoTa ¢ 180 60 60 60
npenojaBaresiemM), BCero 4acoB
B TOM 4YHCJIE:
Jlexpu 90 30 30 30
ITpakTudeckue 3aHATHS 90 30 30 30
CamocrosTenbnan padora,
BCEro 4acos 144 48 48 48
B TOM YHCJIE;
IToaroroBka k sx3aMeHy 81 27 27 27
KonrponsHas pabora 54 18 18 18
Jlpyrue Byl
CaMOCTOATENIBHOM paGoTEI 9 3 3 3
Bujx npome:xyrounoii arrecraumn | DxsameH | Dksamen | DkszaMen | DKzaMeH
O0mas TpyaoemMKocTh
ANCHHIIMHBI H TPYAOEMKOCTL o | 324 108 108 108

CeMecTpam, 9acoB
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2. MECTO ICIUILJIMHBI
B CTPYKTYPE OBPA30BATEJIbHOI MPOT'PAMMBI
Jucourumna «AsreGpay OTHOCHTCS K 00S3aTebHOM YacTH yueOHoro oJioka 1.

Kpamkoe codepacanue oucyunnuro:.

AureOpal. Bust anre6p. TTose KOMIIIEKCHBIX qHCE. Marpuup u
onpenenuTeny. CHCTEMBI TMHEHHBIX YpaBHEHUH. MHOTOYICHDBI OT OHOM
TMEPEMEHHON. MHOTOUIICHB! Hajl THCTOBEIMU MONSIMH. CHMMETPIYECKHUE
MHOrO4ICHBL. AJreOpandeckue cTpykryps! (I pymmsi. Konbia. [omns).

Jluneiinsie npoctpadcTsa. JIuHeitHbie Oreparopsl. EBKIMI0BBI IPOCTPAHCTBA.
KBagparuassie popmsr.

Hucumrummna  «AnreGpa» 6asupyercss Ha 3HAHUAX, YMEHUSX, HABBIKAX,
HPUOOPETEHHBIX CTYACHTAMH B CpemHeil mxose. OcBOCHHE 00yHaroIIMHCS
JUCIMIUIAHEL  «AJre0pa» OIMpAETCS TAKKE HA 3HAHMSA, YMEHWS, HABBIKH W
KOMIICTCHIIMH, NPHOOPETCHHBIE B PE3YILTATE OCBOGHHS IMCLMIUIMH: BBO/IHBII
KypC MareMaTvKH, aHaAUTHIECKas FeOMETPHS, MaTeMATHYESCKUI aHAIN3,

3HaHMs, MOJIYYCHHBIC NPU U3YYEHUH MUCLMILIMHbI «Anre0pa», nexar B
OCHOBE MareMaTHYECKOro 0Opa3oBaHMs, OHM HEOOXOMMMBI JUIS MOHHMAHWS W
OCBOCHMSl BCEX KypCOB (M3MKH, KOMIBIOTEDHBIX HAYK H HX OpUIokeHuid. B
YaCTHOCTH, 3HaHHA JAHHOTO KypCa MCIOJIB3YIOTCA B aHATHTHIECKOM TeOMETPUH,
MaTeMaTH4YeCKOM aHalu3e, MATeMaTHYeCKOl noruke, aupdepeHuuansHpx
YPaBHCHUSX, NUCKPETHON MAaTeMAaTHKE, TEOPHH BEPOSTHOCTEH, MATEMaTHUECKOil
CTaTHUCTUKE, 00IIe (usuxe.

Pesynbratsl 06yuenns mo mucimimEe HeoOX0mHMbL UL OCYLIECTBJICHHS
IPOGECCHOHATBHOM AESATETEHOCTH.

3. INIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS

Llenblo OCBOGHHS MUCHMILIUHEI «AnreGpa» saBisercs II0JIyYeHHE
hbysnamenTanbHOrO 06pasoBanms, CIIOCOOCTBYIOIIEr0 PasBUTHIO JTHYHOCTH, [Ipu
OCBOCHMH  UCIMIUTMHBI  BHIDA0aTBIBAETCS YMEHUE  JIOTMYECKH MBICITUTB,
TIPOBOIMTL OKA3ATENLCTBA  YTBEPHKACHHIL, YCTAHABIMBATh JIOCMYECKHE CBSI3H
MEMCYy  TOHATHAMH, NPHMEHATh TONyYeHHBIE 3HAHUS  JUIS pelmeHus
anreOpandeckuX 3a1a4 M 3a4ay, CBA3AHHBIX C TIPUTIOKECHUSIMU  aNreOpandecKux
METO/IOB, pEICHHS (PU3MYECKHX 3313,

3a1auaMu  OCBOEHMS JIMCUMILIMHDIL «Anrebpay sBasrOTCH H3YYeHHe
OCHOBHBIX MOHATHH, (opmyn, TeopeMm anreOpbl, OBNANEHHE METONAMH U
NpUEMaMH pelIeHus anreOpandeckux 3a1ad, a Takwke (GopmupoBanue HaBBIKOB
paboTHI co crienuaabHOM JIUTEPaTypOii.

Komnerenmuu, popmupyemsie » PE3YIIbTATE OCBOCHHS JIHCIUILIHHEL:
- CriocoGen mpuMEHATH Ga3oBbIC 3HAHUA B 06IACTH (usyKo-MaremaTHaeckux u
(M) ecTecTBEHHBIX Hayk B ciepe cpoeil mpodeccHoHambHOl JEATEIbHOCTH
(OIIK-1).



B pesynbrare u3ydenus aucipruiunm 00y9aronmiics ToKeH:
3HaTh
OCHOBHBIC IIOHATHS M METO/IBI H3y4aeMbIX paszienos (s OIK — 1);
OCHOBHBIC TEOPEMBI M (POPMYJTBI H3yHaeMbIX passienos (s OTTK — 1);
OCHOBHBIC MCTOIBI AO0KA3aTCIIbCTBA, HCIIOIb3yeMBIE B aureGpe, TCOPUH TPYIIII,
konen u nonei (st OITK - 1).
VYmern
PeIIaTh OCHOBHBIE THIIbI alreGpamyeckux 3anad (s OIIK — 1);
(GopMyITMpOBaTH U T0KA3aTh OCHOBHEIE TEOPEMBI M3YIaEMBIX pa3fieioB (Juis
OIIK —1);
BBIIC/IAT [IIABHBIE CMBICIIOBBIE ACTICKTHI B OKA3aTEIbCTBAX HA IpUMEpe
H3Y9aeMBIX yrBepxaeHuit (st OIK — 1)
Bnagern
Maremarndeckum armaparom aredpsl (s OIIK — 1)
Burazers HaBbikaMu IPaKTHYECKOTO MCITOTB30BAHHS anredpanvecKux
METO/IOB NP aHATK3¢ pasu4HbIX 3ama4 (ms OIK — 1),
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4. COJEPKAHUE JUCHUILTUHBI

4.1. YyeOHo-TeMaTHYeCKH IJIaH

PyOexusr| 1lugp HaumeHoBanmue paznena, KonudectBo wacos
" pazzena, TEMBI JHACIATUIMHbI KOHTaKTHO#M paboThI ¢
KOHTPOJIb| TEMbI HpernoaBaTeIeM
unc;r:rlnnn Jlexrpu [IpakTrueck
W€ 3aHATHS
1 cemectp 30 30
PyGex Pl AnreOpsl. Bujst anre6p. 10 10
1 TTose KOMILIEKCHBIX YHCEI
Py6ex P2 | Marpwis! u onpeenurenu
2
8 8
P3 Cucremsl JIMHEUHBIX 12 12
YpaBHEHHIT
2 cemecTp 30 30
PyGex P4 MHorounensl 0T  oxmHOM 6 6
3 TIepeMeHHO
P5 MHoro4nenst HaJ 18 18
YHCIIOBBIMH ITOJISIMU
PyGex
4 P6 Cummerpuaeckue 6 6
MHOI'04JIEHBI
Cemectp 3 30 30
Py6ex P7 AJireGpandecKkue CTpyKTyphbl 10 10
5 (TCpymumst. Kossua. [Toss)
Py6ex P8 Jluneiinsie npocrpancrpa 6 6
6
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P9 | Jluneitnbie omepaTopbl 4 4
P10 | EBKIHIOBEI MPOCTpaHCTBA - 4
P11 | KBagparuunsie popmbrl 6 6

4.2. Copep:xanue JeKHHOHHBIX 3aHATHH
1 cemecmp
PA3JEJ 1. AJITEBPBI. BU/IbI AJITEBP. NOJIE KOMILJIEKCHBIX

YUCEJL
Tema 1. llonaTHe anredphI

bunapnas anreGpawdeckas onepauus. CpoiictBa OGuHapHON anreOpamueckoit
OTeparym.

AnreOpa Kak MHOXKECTBO ¢ aiureOpamueckumu omeparmsamu. OnpeaeneHue
IPYIIBI, KOnbLa, noist. [1pumepst.

Tema 2. Ilo,1e KOMIJIEKCHBIX YHCEJ

OnpeneneHre  KOMIUIGKCHBIX — YHCEIL Teopema  cymecrBoBanms.
AnreOpauyeckas, IeOMETPHYECKAs, TPUTOHOMETPHYECKAas W IIOKa3arelbHas
(Gopmbl  KOMIIEKCHOTO uHcia. JIeHCTBUA HaJ KOMIUIGKCHBIMH YHCIAMH B
anre0paMyeckoi,  reoMETPUYECKOM U TPUIOHOMETPUUECKOH  (opmax.
JIBy4JIeHHBIE YpaBHEHMSI.

PA3JIEJI 2. MATPHIIBI M OTIPEJAEJIATEINA
Tema 1. Marpuubi.

Omnpe/ieneHye MaTPHIIBI, BU/IBI MATPHLY, ICHCTBUS HAJ MATPHIAMH.
Tema 2. Onpegenurenn.

IMepecranoBkn w3 n seMeHTOB. [TOACTAHOBKH N-0#f CTEITCHHN. WuBepcus.
Onpenenenue ompeneimrens n-ro nopsaaka. CBoicTBa onpeaenuTeneii n-ro
nopsjka. MuHopel u anreGpawyeckue monosinenus. Teopema o Pa3I0KEeHHH
ONPEICTUTEII 110 3JIEMEHTaM CTPOKH Wi cTos101a. CliecTBUe U3 Hee.,

Tema 3. O6parnasi maTpuna.
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BhIpoX/ICHHBIE W HEBBIPOXKICHHBIC MaTpuupl. OOpaTHas Marpuua, ee
BBIYHMCIIEHHE. MaTpUyHbIe YpaBHEHHS.

PA3JEJ 3. CHCTEMBI JIMHEWMHBIX YPABHEHHII
Tema 1. OcHOBHBIC TOHATHS.

Jluneiinoe ypaBHeHue, cUCTEMA JIMHEHHbIX YPABHEHUM, PELIEHUE CUCTEMbI
JIMHEHHBIX YPABHEHMH, BUMIBI CHCTEM IMHEHHBIX YPaBHEHMH, PABHOCHIBHOCTH
cUCTeM. DNIEMEHTapHBIe MPe0OPa3OBaHIs CHCTEM.

Tema 2. MeToas! penienus cHCTEM JTHHEHHBIX YPaBHeHHIA.

PeuleHne cUCT€M JHMHEHHBIX ypaBHEHMIT METOIOM MOCIEIOBATEILHONO
MCKIIFOYEHUsS HeM3BECTHBIX (MeTon [aycca). CucreMa OJHOPOIHBIX JTHHEHHBIX
YPaBHEHMH. YCIIOBHE CYIIECTBOBAHUS HEHYJIEBBIX PEIICHHIA. 3armmch u pelenue
CHUCTEMBI N-THHEHWHBIX YPAaBHEHHHM C N HEM3BECTHHIMH B MaTpUYHOM BHJIE.
IIpasuno Kpamepa.

Tema 3. Apudpmernueckoe n MepHoe BeKTOpHOE NPOCTPAHCTO
IlonsATHe apudMETHIECKOro n MepHOr0 BEKTOPHOIO IIPOCTPAHCTBA.

JInueiiHas 3aBHCHMOCTD U HE3aBHCHMOCTH CHCTEM BEKTOPOB apU()METHYECKOTO N
MEPHOI0 NMpOCTPAaHCTBA. basuc w panr cucTeMbr BeKTOpoB. OCHOBHAA Teopema o
JIMHEHHOM 3aBUCAMOCTH.

Tema 4. Panr matpuust. UcciieoBanne cuereM JTHHEHHBIX YPABHeHHH.

Marpuua kak cucrema BeKTOPOB, Crpoueynsiit u ¢Toa6LeBo paur
Marpuubl.  Bbrumciende paHra  MaTpHipl OpH  TOMOLIA  3JIEMEHTapPHBIX
NpeodpasoBanmii HAJ CTPOKAMH MATPHLIBL. Teopema Kponekepa — Kamewm o
COBMECTHOCTH CHCTEMbBI JTMHEHHBIX ypaBHeHI'II:'IA (I)YH,HaMeHTEU[LHaﬂ cucreMa
pELIEHUH,

Cemecmp 2
PA3JIEJ]I 4. MHOI'OWIEHBI OT O/{HO# TEPEMEHHOI

Tema 1. Muorowienbl oT om0l nepeMeHHol mnax nosem. [leaumocts
MHOrowieHoB. Ilonarne wMHOrounmeHa or onmoit IEPEMEHHON Ham IoJIeMm.
Onepauuy HaJL MHOrO4IEHaMH, CBOMHCTBa onepauuii. Jlenenue MHoOrousesa c
OCTaTKOM. JIeIMMOCTh MHOIOY/IEHOB, CBOMCTBA AenumocTH, HanGomsimumit o6mmumii
ACIHUTEIb MHOTOYICHOB, €r0 HAaXOKIEHHE C IIOMOIIBIO amropurmMa EBkiuma.
B3aumHO npocThie MHOrOUNEHDI, HX CBOCTBA.

Tema 2. Kopau muorounena. Teopema Besy.
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Jlenenne MHorouneHa Ha juHeHHbIH aBywieH. Cxema [opuepa. Kopuu
mHorouneHa. Teopema be3y. KparHocte kopHS MHOrowieHa. IIpomssoguas
MHorowieHa. @opmyiia Teitnopa. TeopeMa o k-kpaTHOM KOpHE MHOTOITEHA.

Tema 3. IlpuBoauMBbIe H HeNPHBOIHMbIE MHOTOYJIEHBI.

IIpuBoaMMbIE M HENPUBOAMMBIE MHOTOWICHBI HaJ IIOJEM, MX CBOWCTBA.

Paznoxenue MHOro4IeHa HaJ| I10JI€M HA HENPHUBOJUMBIE MHOKHTE]IH.

PA3JAEJL 5.MHOI'OYWIEHBI HAJI YU CJIOBBIMUA MOJISIMM
Tema 1. MHOro4/IeHBI HAJ NOJIEM KOMILICKCHBIX YHCE

[TonsTre anrebpanveckn 3aMKHYTOTO 10N AnreGpandeckas 3aMKHYTOCTD
HOJISE KOMILIEKCHBIX 4uceln. CBOKMCTBA MHOrOYJIEHOB HaJ IMOJEM KOMILIEKCHBIX
qucen. Popmysl Buera.

Tema 2. MuoOro4/ieHbI HAA M0JIEM AeHCTBATEIbHBIX YHCE

ConpsKeHHOCTD MHHMMBIX KODHEH MHOrOWIeHa C JeHCTBUTEIbHBIMU
k0o puimenTamu. PasnoxkeHHe MHOroOWwIeHa Haj I0JIeM IEHCTBHTEIBHBIX YHCE)T
Ha HEMPHBOJUMBIE HAJ] THM TI0JIEM MHOXHTEIIH.

Tema 3 MHoOro4ieHbl HaA N0JI€M PALHOHAAbHbIX YHCAEC,

Ilenple © panMOHANIbHbIE KOPHH MHOTOWIEHA C LEJIBIMH K03 drmenTamy.
Kpurepuii HeNprBOIMMOCTH MHOTOYIEHA C  IEIBIMH Kod(duLmeHTaMl Haj
TT0JIEM PALMOHATBHBIX THCEI ( KpUTepHit DH3eHIITEHHA).

Tema 4. Anre6panueckne 9ncaa.

ITonsTie anreGpandeckoro 4ucia Hajg monem P. IonsiTne MuHMMaILHOTO
MHOrowiIcHa Haj mnoiem P. CpoiictBa MHUHHMaIbHOrO MHOrowiIeHa. CTEleHb
MHUHUMAJILHOTO MHOro4wIeHa. Anre6pamdeckasi HppaIMOHATFHOCTs HaJ mojeM P.
IIpoctele  anreGpamdeckue  pacIIMpPEHHs  TIOJIS. YHuUTOXNEHHE
MPPALMOHATLHOCTH B 3HameHarene apo6u. Teopema 0 CTpOeHMH HpPOCTOro
are0parndeckoro paciupeHus.

Tema 5.Pemenne ypaBHenuii B pagukanax

IlomsaTHe paspemmMocTd  ypapHeHHs B pagmkazax. Pemerme ypaBHeHuit 3
crenenu. ©opmyiist Kapnauno. Pemenune ypasHenuii 4 creneny B panukanax.

PA3JIEJI 6 CHMMETPHYECKHUE MHOT' OYWIEHBI

Tema 1 CummeTpruecKHe MHOTOYICHbI.
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Honstre MEOTOYIEHA OT N IIepeMeHHEIX. JIeHCTBHS HA MHOFOWICHAME OT 1.
nepeMeHHsIX. Jlercukorpaduaeckoe pacronoKeH e WIEHOB B MHOFOWIEHE OT
0l NEPEMCHHBIX. [I0HATHE CHMMETPHYEKOro MHOrOICHa. DJIeMEHTapHBIE
CHMMETpIieckne MHOrowIeHEL. Teopema Buera. OcuosHas Teopema o
CUMMETPUYECKUX MHOIOMJICHAX.

3 cemecmp
PA3JIEJL 7 AVITEBPAUYECKUE CTPYKTYPbI
('PYIIIBL KOJIBIA. I10JI)

Tema 1. I'pynnbi

I'pymmst.  M3oMoppusmbl 1 romoMopguambt rpymn.  [oarpynmst. Kpurepuit
HOArpyrmibl.  Ilpkimdeckue moArpymmst u rpymmsl.  CMEXHBIE KIACCHI 110
noarpyrme, teopema Jlarpamka. Hopmansasie nenurenm. ®axroprpynma.

Tema 2. Koabuna

Kobia, mozaxosmbna, nsoMmopdusm koser,

Tema 3. Iloan

ons, moamonst, m3omopdusm moneis. Ynciosie mois. YnopsaioueHHEIE Mos.

PA3JEJ 8. TUHEHHBIE TPOCTPAHCTBA

Tema 1 Jluneiinbie npocTpancrea

Ilonstre numelinoro npocTpancTsa. [Tpumepsr. CeoiicTa MHHEHHBIX
NPOCTPaHCTB. BUIBI IUHEHHBIX MPOCTPaHCTB

JluneitHass  3aBHCHMOCTH BEKTOpOB. PasmepHOCTP ®  Gasuc  smmelinoro
npoctpancTsa. KoopamHathl BekTOpa B 3aqamHOM  Gasmuce. HzomopduOCTE
JTMHEHHbIX MPOCTPAHCTB OJMHAKOBOM KOHETHO pa3sMepHOCTH.

Tema 2. IloanpocTpancrea auneiinbIx NPOCTPAHCTB.

[Moampocrpascrea muneiinoro npoctpancTea. Jluueitnas oGonouka u panr cucrem
BEKTOpOB. [lepecedenne u cymma TIOANPOCTPAHCTB, TIpsMasi CymMMa.

PA3JIE.T 9. JUHEHHBIE OMTEPATOPBI
Tema 1. Tuneiinnie OHEPaTOPbl BEKTOPHBIX HPOCTPAHCTB

JluneiHble OnepaTopsl BEKTOPHBIX IIPOCTPAHCTB, WX 3a[aHHE MAaTPULIAMH.
OG6pas, panr, sapo u nedexr muHeliHOrO onieparopa. JlelicTBus Ham nuHEHHBIMA
oriepaTopamu. MaTpHIlbl ONIEPaTOpa B Pa3THYHBIX OA3HCAX.
Tema 2. CoGerBennbie BeKTopbI 1 coGerBennbIe 3HAYECHHSA

CoGCTBEHHBIC BEKTOPH M COOCTBEHHBIE 3HAYCHUs. XapaKTepHCTHYECKHUil
MHOTOJICH JIMHEHHOro ormeparopa. AIITOPHTM  NpUMBEICHUA MaTpHUIlbl K
AWUaroHabHOMY BHLY.

PA3JIEJT 10. EBKJILIOBBI BEKTOPHBIE ITPOCTPAHCTBA
Tema 1 EBknngoBsi BEKTOpHbIE NPOCTPAHCTBA.
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EBKIMIOBEI  BEKTOPHBIE MPOCTPAHCTBA. JIIMHA BEKTOpAa M YIroj MEXKILY
BekTOpaMu. OpTOHOPMHMPOBAHHbIE 0a3uchl, TMPOIECC OPTOrOHAIM3ALMH.
M30MOpQHOCTE €BKITMI0BBIX IPOCTPAHCTB OMHAKOBOI Pa3MEPHOCTH.

Paznen 11. KsagpaTru4unsie ¢popmbi.

Tema 1.IlonaTua kBaapaTuuHoii GopmMblL.
KBanpatuunoii popmbl. 3anuch kBaapaTudHoi GOpMbl B MATPUUHOM BUJIE.

[Ipeobpa3zoBanue KBagpaTHIHOH (HOPMBI ¢ MOMOIIBIO JTHMHEIHHOMN 3aMEHbL
NepeMeHHbIX. PaHT KBagpaTHIHOM HOPMEL.

Tema 2. Kanonn4ecknii BHA KBaApaTH4HO# (opmbl.

OproronansHOe peoOpa3oBaHie KBAAPATUIHON GOPMBI K KAHOHMYECKOMY
BHy. Merop Jlarparxa npuBe/ieHHs KBaApaTHIHOM (pOPMEI K
KaHOHW4YeCcKoMY Buay. Teopema Jlarpamka o npuBeieHUH KBaApaTHIHOK
(opMbI K KAHOHHMYECKOMY BH/TY.3aKOH HHEPLIMH KBAJPATUIHOMN (OPMBI.

3nakoonpeaeneHnbie kBaaparudHbie hopmer. Kpurepuit Cunpsectpa.
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4.3 IlpaKkTH4YecKHe 3aHATHSA

Tud
p
pasne HanmMenopanue u coaepxanue Hopmarvis
ya, | Hamvenosanue pasnena, TPAKTHYECKIX 3aHATHI BpeMeH,
TEMBI|  TeMbl JUCIUTLTHHBI .
nHcLy (c yxa3zaHueM 4acoB)
TUTAH
bl
1 cemectp 30
P1 | AnreGpst Ilonarue anreOpsl. Bumast anre6p 2
[Tone KOMITIEKCHBIX YHCE 6
(Pybex 1) 2
P2 | Matpuipt 1 | Marpuust 2
OIpeeTUTENA
s Omnpenenurenn 4
O6parunas mMarpuna. Marpuunsie 2
YpaBHEHUs
P3 | Cucremsl JIMHEHHBIX | Pemenue CHCTEM JIMHENHBIX | 4
ypaBHEHHt ypaBHeHuii. Meton "aycca
Pemenne cucreM n JHHEHHBIX | 6
YPaBHEHHA ¢ N HEH3BECTHHIMH B
MatpuyHoM Buze. Ilpasuno Kpamepa
KownrposbHas padora Nel (PyGex 2) 2
Cremectp 2 30
P4 | Muorowienst ot omHo# | MHOTOWICHBI OT OIHOH TepeMeHHoif | 1
NEPEMEHHO HaJ nojieM. JleTMMOCTh MHOTO4YJIEHOB.
HOJI  muorowieHos oT oxHOM | 1
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TIEPEMEHHOM. Bsaumuo IIPOCTHIE
MHOTO4JICHBI.
Kopuu muorounena. Teopema besy. 2
PyGex 3 2
IIpuBoanmbie g HeNpPUBOAUMBIE | 2
MHOTOYJIEHBI.
P5 MHoro4neHs!l HaJT
YHCIIOBBIMHE TIOJIIMH MHOrO4wIEeHSBI HaJl mosismu | 14
KOMILUIEKCHBIX,  JIGMCTBUTEIbHbIX U
panMOHAIbHBIX THCEI
P6 CHUMMeTpUYECKHE CHUMMETpUYECKIE MHOTI'OYJIEHBI 6
MHOTQUJIEHBI
Py6ex 4 KonrponsHast paborta Ne2 2
3 cemectp 30
P7 | Anrebpanueckue ['pynnsi. Buapl rpynn. Cpoiictsa rpymi | 2
CTPYKTYPHI Comomopduzm u H30MOP(U3M TpyMHIL.
[Toarpymnel
[uiirgeckue TOArPYIIIbl U FPYIITbI 1
CmexHble  kinaccel.  Hopmanbhbie | 2
penurenu. Pakrop rpynna
Konbua. Ilomxomema. Wzomopdusm | 1
KOJIeI|
[Tonsa. [Togmons. Uzomopdusm moneit. | 2
PyGex 5 2
5 Jluneiine
P8 | JluHiiHbie IIPOCTPAHCTBA i Lh e

IToanpocrpancTsa.
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P9 | Jluneiineie oneparopsl | JIuHelHbIE — omepaTophl  BEKTOPHBIX | 4

TIPOCTPAHCTB.

P10 | EBkmmaaoBsi EBKIMAOBS! IPOCTpAHCTBA 2
MPOCTPAHCTBA

P11 | KBagparuassie popmsl | [TonsiTust kBafpatuaHOit (JOpPMBIL. 2

Kanonuueckuii BUJ KBaapaTu4HOM
¢dopmb1.

Py6ex 6 KontpomnbHas paGora Ne3 2

4.4 KOHTPOJIbHASI PABOTA

Y4eOHBIM IUTAaHOM NpPEIyCMOTPEHBI 3 KOHTPOJIbHBIX PaboT: MO OJHOM B
KaKIoM cemecTpe. Lleib KOHTPOJIBHBIX pa0OT NMPOBEPHUTH 3HAHMS, YMEHHSA H
HaBbIKH PELUCHMS 3324, OCYLUECTBUTh KOPPEKLMIO 3HAHUI CTYJCHTOB.

Konrposbaas paGora Ne 1(Py6esx 2) mpoBourcss 1o Temam « MaTpurist u
ompenenurenn» U «CUCTeMbl JIMHEHHBIX ypaBHEHHI», KOHTponbHAs pabora Ne2
(Py6ex 4) nposoaurcs no pasjaenam 5 u 6, kourponbubie paGora 3 (Py6exu 6)
MIPOBOJATCS MO paszenam 8 — 11.
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5. METOIUYECKHUE YKA3AHUSA JIJIS1 OBYUAIOIIUXCA
MO OCBOEHUIO TUCHUIIJIMHBI

[Tpu npociynivBaHUM JIEKIMIA PEKOMEHIYETCS B KOHCIIEKTE€ OTMEYaTh BCE
B&KHHIE MOMEHTBI, TEOpPEMbl U (POPMYJIBI, JOKA3aTeLCTBO TEOPEM, CBOWCTB, Ha
KOTOpPBIX 3a0CTPACT BHHUMAHHUE IIPETIOAABATEIID. Hepe,u JIEKI_[PIeﬁ HEOﬁXOI[HMO
TNMOBTOPHUTH MATCpHUAJI, BBIACITUTDL HCTIOHATHBIC MCECTa B JICKIINH, qro0bB! 06cy11mb
UX Ha 3aHATHUU. '

[TpenonaBareneM 3arIaHMPOBAHO NMPUMEHEHUE HA JIEKIMOHHBIX 3aHATHIX
TEXHOJIOTHHA KOJUIEKTHBHOTO B3aUMOJEHCTBHsA, rpymmoBas ¢opma paboTs
CTY[ICHTOB Ha dTare IOBTOPEHUS MaTepUana.

[paxTraeckne 3ausaTHS OYyTyT TIPOBOJUTECS ¢ WCITOTB30BAHHEM Pa3THIHBIX
TEXHOJIOTHH (MHIUBUIYATW3UPOBAHHOTO O0YIEHUS, TPYIIIOBOM (POPMBI O0YIECHI)

Il TeKymero KOHTpOJS YCIEBAaeMOCTH II0 OYHON (opMe OOydeHHST
NPENOAABATENEM HCIIONB3YeTCsl OAJUIbHO-PEHTUHTOBAasS CHCTEMAa KOHTPOJSA |
OLICHKM aKaJeMHWYECKON AKTUBHOCTH. HOBTOMy HACTOATCIBHO PEKOMCHIYCTCS
THIATEbHO MpopalarsiBaTh MaTepual [IUCHMILUIMHBI TIPH  CaMOCTOSTEIBHOM
pabore, y4acTBOBaTh BO BceX (popMax OOCYXKICHHS U B3aMMOJCHCTBHA, KaK Ha
JICKIMAX, TaK W Ha MPAKTUYCCKHUX 3aHATHAX B IMEIX JIyYIIEr0 OCBOCHUSL
Marepvajia W IOJY4YCHHA BBICOKOM OIIEHKH IIO pe3yjbTaTaM OCBOCHHUA
JUCHHUIUIHMHDI.

Bemonnenne camocTosTensHOM paboThl MOApa3yMeBaeT CaMOCTOSTENTbHOE
V3YYCHHE pPa3/eioB JMCLMIUIMHBI,  TOJATOTOBKY K pYOEXKHBIM KOHTPOJAM,
MIOJTOTOBKY K 9K3aMEHY.

Pexomenayemas Tpy10eMKOCTb CaMOCTOATE/bHON paboThl MpeACTaBIIeHA B
TabmmLe

I Tud Tpynoe
o Buspr camoctosrensHoit pabotsr cryentos (CPC) MKOCTB,
CPC aCkI
Yriy0neHHOe H3y4eHHe PA3I€eNoB, TeM AUCIUTLIHHEL IEKLIAOHHOTO
Kypca:
c1 |- MHorouness! 0T OHOM NepeMeHHOI

- JluneliHble IpocTpaHcTBa
- JIunelinbie oneparopsl
- AnreOpandeckue CTpyKTyphl

C2 | IToaroroBka K MpakTHYECKHAM 3aHATHAM

C3 | [loaroroska k pyOeKHbIM KOHTPOJISAM 9
C4 | KonrponsHas pabora 54
C3 | ToaroroBka K 3K3aMeHy g

Hroro: | 144




PexomenyeMblii pesHM caMOCTOATEIbHON PatoThI

6. ®OoH] OLEHOYHBIX CPEeACTB AJIA aTTECTANHH O JHCHHIIJIMHE
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6.1. Ilepeyenn OmEeHOYHBIX CPEACTB

1. Bannono-petimuneo6as cucmema KOHMPOAL U OYEHKU AKAOEMUYECKOTl
akmusnocmu cmyoenmos ¢ KI'V (ona ounoti ghopmer 06yuenus)

2. llepeuenv 60npocog Kk sK3AMeHAM.

3. 3aoanua ona pybescreix konmponeii Nel ,3,5 .

4. Konmponenaa paboma Nel,2,3 — py6esxcu 2, 4, 6.

6.2. Cucrema 0anbHO-pefiTHHIOBON OWEHKH PaGOTHI CTYAEHTOB MO

AUCHHILTHHBI
Ne Haunmenosanue Conepxanue
I | Pacnipenenenue Pacnpeoenenue 6annoe 3a 1cemecmp Ilpomesicym
Oa/LIoB 3a ceMecTp 1o ouHas
BHJIaM y4eOHOM ammecmayu
palboThI A
Iocemenue | IMpaxruaeckn | Pybex 1 1o | Dx3ameH
JIEKUMiA € 3aHATHS 21 6auos
1 6amn 1 6ann PyGex 2
16-15 16:13 (KOHTpONBHAS
pabGora) g0
21 Gasos
Ho 15 Ho13 Jo 42 30
Pacnpeodenenue 6annos 3a 2cemecmp TIpomesicym
ouHaA
ammecmayu

A
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ITocemenue | IIpakTryecku Py6ex 3 9K3aMeH
JIEKIAA € 3aHATUA 1o 15 6annos
1 Gaun 2 Gamn PyGex 4
KOHTPOJIbHAS
16-15 26-13 pabiora N2
J0 14 6annos
Jlo 15 Jo 26 Ho 29 30
Pacnpeoenenue bannos 3a 3cemecmp Ipomedicym
ouHas
ammecmayu
5
[MTocemenue | ITpakTudecku | Pybex 5 10 | Ok3amen
JIeKLUH © 3aHATHS 15 6annos
1 6anna 2 Gayn PyGex 6
(KOHTpOILHAS
16-15 26:13 pabiors e 3)
JI0
14 G6amwnor
Jol5 o 26 Ho 29 30

Kpurepuii nepecuera
6annoB B
TPaJALIAOHHYIO
OLICHKY II0 UTOTaM
paboThI B ceMecTpe |
9K3aMeHa

60 1 MeHee OALIOB — HE 3aUTEHO OLIEHKA 2

( HEYIOBJIETBOPHUTEIBHO)

61-73 Gayuta 3a4TeHO, OLEHKA 3 (YIOBJIETBOPHUTEILHO)

74-90 Gana — 3auTeHO, oLEeHKa 4 (XOpomo)

91-100 6ayUIOB — 3a4TEHO, OIEHKA 5 (OTIHYHO)
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Kpurepuii fomycka x
IIPOMEKYTOIHOM
arrecTauuu no
JUCIMILUTAHE (3a4€eT,
9K3aMEH),
BO3MOXXHOCTH
[01YyH4EHUs
aBTOMaTHYECKOT O
3a4era
(9K3aMeHAITHOHHOH
OLICHKH) I10
JUCLUILIAHE

Juis  jomycka K - IPOMEXYTOWYHOM  aTTecTaldM 110
JUCLMIUTMHE 3a CeMecTp OO0yJaroluiics NO/DKeH HaOpaTh IIo
UTOTaM TEKYINETO W pyOeXHOTO KOHTpONeH He Menee 51
Oanna. B ciaygae ecnu oGyqaromuiicss Habpan menee 51 Gasua,
TO K aTTECTALMOHHBIM HCIILITAHUAM OH HE J0ITyCKAeTCH.

Jlns monydeHHs dk3aMeHa 0€3 MPOBEIECHHUS MpPOLCIYPHI
MPOMEKYTOUHONH  aTTecTauiy  00yJaromeMycss HeoOXoamMo
HaOpaTh B XO[E TEKYINEro U pyOe)KHBIX KOHTPOJICH He MeHee
61 Gamwra. B sToM ciydae GamibHOM OLCHKH, MOMy4aeMOi
00y4aromuMCs, OIpeNenseTcs MO KOJIHIECTBY UTOr 0allioB,
HAaOpaHHBIX MM B XOJE€ TEKYIIEro M PYOEeKHBIX KOHTPOJEH.
[Tpu 5ToM, Ha ycMOTpeHue mpenojasaress, GanibHas OUEHKA
00y4aromerocs MOKeT OBITh IIOBBLIIIEHA 3@ CYET IOJyYEHHS
JOTIOJTHUTENIbHBIX OaNIoB 3a aKaJeMUYECKYI0 aKTHBHOCTb.

OOyyaromuiics, MMEIOMMII NPaBO Ha TMOMYYEHHE OLICHKH
0e3 mpoBeaeHUs HPOLEAYPbI NPOMEKYTOYHOH aTTecTauuu,
MOXKET TIOBBICHTh €€ TIIyTeM CJaud  aTTeCTalMOHHOIO
ucnbiTanud. B cnydae monydenus  oOyvarommmcs  Ha
aTTeCTAllMOHHOM MCnbiTaHud (0 OawioB  WTOr OalIbHOU
OLICHKH I10 JUCUHUIUIHHE HE CHIDKAETCH,

3a AKAAEMUYECKYK) aKTHBHOCTh B XOAE OCBOCHMS
JUCLUTUIHHEI, ydacTue B y4e0OHOIA, Hay4HO-
HCCNIEI0BATENbCKOM, CIOPTUBHOM, KyJIbTYPHO-TBOPUECKOH M
OOLIECTBEHHOM JIEATEIBHOCTH 00YJaroleMycss MOTYT ObITh
HAuyuCAeHbl  JONONHUTENbHbIC  Oamiel.  MakcumaabHoe
KOJIMYECTBO JIOMONHUTENbHBIX 0a/lioB 32 aKaJeMUYECKYIO
aKTHBHOCTH cocrasiseT 30.

OcHOBaHMEM UIS HOJYYEHUS JONOHHTENbHBIX GALIOB
SBTISIFOTCS:
- BBINIOJHCHUE JIOTIOJHUTE/IBHBIX 3aaHHil 10 JMCLHIUIHHE,
JONOIHUTEIbHbIE GallIbl HAYHCIIAIOTCS TIPENONABATENEM;
- ydacTie B TEYEHHe CeMecTpa B y4eOGHOM, HaydHO-
HCCIICI0BATEIILCKOH, CIIOPTUBHOM, KyJIbTYPHO-TBOPYECKOH
obmecTBeHHOM AesreapHocTH KITY.
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©opMBI U BUAIBI
yuebHOI paboThI IS
HEY CHICBAIOIMX
(BOCCTAaHOBHBIIIHXCS
Ha Kypce 00y4JeHus)
CTYZICHTOB JUTS
NOJy4eHus
HEOCTAIUX O6anios
B KOHIIE CemMecTpa

B ciydae ecnm k NpOMeXyTOYHOM aTTecTamyy (SK3aMeHy)

Halpana cymma mMeHee 51 Gamna, oGydaromeMycs Heo6X0qUMO
Ha0parh  HEJOCTAlOIMIEEe  KOJHYECTBO OalioB  3a  cuer
BBITIOJIHCHUSA JOTIOMHUTEIBHBIX 33IaHUH, 10 KOHIIA MOCIeIHEH
(3aueTHO) HenemM cemecTpa.
JlukBuzanKMa aKaIEeMHYECKUX 3aJ0JDKEHHOCTEH, BO3HMKIINX
u3-3a pa3sHOCTA B Y4eOHBIX IU1aHaXx NOPpU [EPEBOJE WU
BOCCTAHOBJICHHUH, MPOBOJUTCS IyTeM BBITTOJIHEHHUS
AOTIOHUTENBHBIX  3a/aHui, (opMa ¥ O00BEM KOTOpPBIX
OIIPENEISIETCS MIPETIOIaBaTENIEM.

6.3. Ilponenypa oneHuBaHus pe3y.ibTATOB OCBOCHHA AHCHANIHHDI
Py6exusie kourpomu Nel,2,3, 4,5,6, mpoBoasTcs B hopMe KOHTPOIbHBIX U
IIMCbMEHHBIX TMPOBEPOYHEIX pPaboT. PybGex 1 comepskur 7 3amanmii, KoTopbie

OLIEHMBAIOTCS 1Mo 3 6auta kaxpiid. PyGex 2 - kourponsna paGorar Nel COJIEPIKUT
5 3ananmit (1-4 3anaHKe ouermMBarOTCs 10 4 GaIa, mocaeauee 5 6aioB). PyGex 3
CONEPIKUT 5 3a[aHui, Kaxk0e oLeHuBaeTcs o 3 Gana. PyGex 4 - KOHTPOJIbHAS
pabota Ne 2, comepxkut 7 3a1aHuii, KDKI0E OleHUBaeTcs 2 6aia. Py6ex 5
COACPIKUT S 3a/1aHuii, KaX/10€ OLEHUBAETCS 110 3 OaLia. Pybex 6 conepaxur 7
3aJaHul, KOKI0€e OLEHHBAeTCs 1o 2 Oauia.

Ha xaxnpiit py6ex crymeHTy orBoauTCs Bpems He Menee 90 MUHYT.

[Tpenonasarens oueHusaer B Ganiax PE3YJIbTAThbl KAMIOr0 CTYAEHTA 10
KOJIMIECTBY NPAaBHIIbHBIX OTBETOB U 3aHOCHUT B BEJOMOCTh ydeTa TEKyIIeH
YCIIEBAEMOCTH.

Ox3ameH B 1 ceMecTpe mpoBomTCs 110 Gusietam, B KOTOPEIX [[Ba BOIPOCa
TCOPETUHECKMX (KK AbL OLUCHMBACTCS 10 8 GanioB) U ABE 3a4a4K (10 7 Gannos)
B 2 1 3 ceMecTpax dK3amMeH MPOBOJIUTCS 110 GHIIETaM B KOTOPBIX J1Ba BOIpoca (
OLCHUBAIOTCA KaxkIblii 110 10 6a/wmoB u 3amaua ( onenuBaercs 10 Oaos).

2

Bpewms, orBogumoe CTYZICHTY HA 3K3AMEHALIMOHHOE 3a7aHue, cocrasiier 1.5
aCTPOHOMMYECKHX Yaca.

Pe3yibTarsl TeKymero KOHTPONS ycreBaeMocTH, JK3aMeHa 3aHOCATCA
TIPETONaBaTeNeM B SK3aMCHAIIHOHHYIO BEJOMOCTb, KOTOPAst CIAETCS B
OPTaHM3alMOHHbIH OT/IEI HHCTHTYTA B IeHb OK3aMEHA, A TAKKE BBICTAB/IIOTCS B
3aYETHYIO KHIDKKY CTY/EHTA.
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6.4. IllpumepnbI OLEHOYHBIX CPEACTB AT PyOeKHBIX KOHTPOJICH H

IKIAMCECHA

Py6Gex 1

1 foo: | =42 S +(2—i)2—ﬁ
. BITIOJTHUTH JE€UCTBHA: 2 21 5 2 4_1 &

2. Haiiti nelCTBHTENbHBIE X, ) ,ECITH
(2+3i)x—4y+(5-6i)y =8-2i.

1-i
Borawcimte: §/—— .
2i

4. 3ammcaTh KOMIUIEKCHEIE YMCIIA Z,,Z, M B anredpamdeckoif popme:

93]

T e
a) z; =2/ cos—m +isin—rx
6 6

0 5=l -5)isn{-5))

5. HalTh reoMETpUIECKOE PENICHHE CUCTEMbI HEPABEHCTB:

|z-(2-3i) <3,
X —%sargzs—%
|:—2f[>3,
6) T
0 L
<argz 3

6. Peumth ypasnenwme: 5x* = —125.
7. Natp onpenenenue rpynnsi. [Ipusectu npumep.

PyGex 2. ( Konrpoanuas paGora Nel)
1. Pemmurs CHCTEMY JIUHEHHBIX YpaBHEHUit
5x1+4x2 —3x3 +2x4=1,
4xy=5x9+2x3-3x4=-1,
6x1 +l3x2 =10x3-7x4=3,
2x)-23x, +12 x3-13x4=-5,
X1 +9xy —5x3 +x4=2.

MECTOIOM

I"aycca:
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2. Haittu 3pagenwe wmmorowieHa f(x) or marpmust A. J(¥)=x"-2x+3
i 0 2z
A=|1 -1 3
3 0 =1
2%+ Tx,+ 5x; =2,
X, +dx, —=x, =5,
" . |3x, +5x, +4x, =1,
3. Pewurs cucremy B marpu4Hoii gopme: 2 3
3x+4y+7z=-1,
-2x+5y-3z=1,

- 11z = -3.
4. Pemmrs cucreMy mno npasuny Kpamepa: 5x-6y+11z

3 4 6 7

-2 3 4

5. BsluucauTe onpeaenuTeb ERTREa
8 7 1 5

Py6ex 3

1. Haiiti HanOOIbIIMIA eTUTENIb MHOTOWIEHOB f(X) M @(x) ¢ IOMOIIBIO
anroputMa EBkmuna: f(x) = x* + x* —3x% —4x-1, o(x)=x>+x>-x-1.
2. 1lons3ysce cxemoii ['opHepa, pa3fe T MHOTOWICH f(x) Ha JMHCHHBIN ABYWICH
X — ¢ U HAlTH 3HAYEHIE MHOTOWIEHA f(x) TPH x = ¢
f(x)=x*-2x>+4x*-6x+8, c=1.
3. Haliti KpaTHOCTB KOPHS x, JUIS MHOIOWIEHA f(x).
F(x)=x"—8x"+25x> -38x> +28x-38, &y =3,
4. monb3ysick cxeMoii I'opHepa, pazioxKuTh MHOrOWIEH f(x) 1o cremenaM x — ¢ .
HaiiTu 3aauenns MHOTOUIEHA J(x) ¥ ero npou3BOIHBIX IIPH x = c .
f(x)=x*+3x" —4x? 4+ 6x-5, c=-2,
5. Pasnoxuts Ha npocreiiime Apodu aanHyio paLMOHANIBHYIO APOOL:
2 =32 4+2x2 —x+5
(x+ 2y

Py6e:x 4 (konTposnbHas pabora Ne2),

1. Pa3snoxwrs Ha HENPHBOMMEIE MHOXHTEIH Haz nojiaMu C 1 R fix) =x"+ 16.

2. IlocTpouTs HOPMHPOBAHHBIC MHOTOUIICHBI HAMMEHBIIEH CTEIICHH Han nonamu C v R, nMeromue
KOPHM X|3 =i, X34 -I.

3. Pemmrs Hemoimoe KyGricckoe ypasHerue x° + 9x — 26 = 0.

J.

4. Pemmrs metonom ®eppapu ypasuenne 4-if crenenw: x* + 3x° + 5x2 + Sx + 2 = 0.

5. Haiitu panpoHansHele KOPHM MHOTOMJIEHA: fix) =x> 632 + 15x — 14.

6. HaiiTH 3HAYCHHE CHMMETPHYECKOTO MHOTOU/IEHA f(x1,%0,%3) = x31 (X2 +x3) + x% (x; +x3) + x%, (x

+ X2) OT KOpHe# ypaBHeHws X° — X° — 4x + 1 =0,
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7. OcBob0aMTHCA OT HPPALMOHANBHOCTH B 3HAMEHATENE IPOOH:
2
o +1

R Py
1)|_%+‘E 2) " +a—1 rpe @ _ kopeus ypasenus: x'-7=0

PyGe:k 5
1. IIpoBeputh sBisieTCS M A/UIMTHBHON TPYIION MHOXECTBO MaTpPHI[

0
BH/A (a ] riae aeR
0 a

2. Jlokaxwure, 910 ecimu ¢ : G—F — romomopdusm rpymmst G Ha rpynmy F u
npu 9ToM rpynna G KOMMYTaTHBHA, TO U rpynma F koMMyTaTuBHa.

3. Jloxazate, uro MHOXecTBO A = {a=8k / k € 7} ects TIO/ITPYIIIIa
A IMTUBHOM IPYIIbL LEJbIX YUCEJL.

1 2 3 4

4 312

4. Haifti mopsiaok sneMenTa [ J CUMMETPHYECKOM IPYIIITBI Sy.

5.BbiAcHUTB, 06pa3yer Jiu KOJIBIIO, [10JI€ MHOXECTBO MarpHll BHJa b a , Tae

Vabe(

PyGex 6 (Kourponbnas paGora Ne3)
1. BeisicHUT 00pa3syeT JI MHOXKECTBO BCEX BEKTOPOB N — MEPHOr'0 IIPOCTPAHCTBA,
Y KOTOPBIX KOOPAMHATEI ¢ YETHHIMH HOMEPAMH PABHBI HYJII0, OANPOCTPAHCTEO

R"
2. Haiitu marpuiy nepexoaa ot 6asuca (¢) k bazucy (f):
e, =(1,0,1) fi=03,4,-1)
e, =0,1,2)  £=(,3-1)

e, =(2,3,7) fi=(4,8-3)

3. Haiitu OGasuc ® pasmepHOCTH TONIPOCTPAHCTBA  PENICHMH  OTHOPOIHOMH
2x +x, —3x;,+5x, =0,
3% —-2x,+x,-3x, =0,
X +4x, =Tx,+13x, = 0,

CHCTEMBI JTMHEHHEIX ypaBHeHuit 3x +5x, —10x, +18x, = 0.
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4 Juneiinsiii oneparop ? B Gasuce (e) uMeer MaTpuLy A.

§ = i
A = =1 3 =1,
.Haiitu marpuiy storo omeparopa B Gasuce (f), ecnu Lok 4
e, =(1,0,1) 7 =06.4,-1)
e, =(0,1,2) 5=23,-1)
e, =(2,3,7) 7.=0(4,8,-3)

5.1IpoBeputs IHHEHHYIO HE3aBHCHMOCTh M OPTOrOHATHU3HPOBATH CHCTEMY
BekTopoB: 4 = (L-LL2)a, =(1,1,2,-1);a, =(2,0,3,2). )
6.11o xpurepuro CuibBeCTpa POBEPHTH, SBILETCS JTH KBaApaTHuHat A( X,y)= X,
X1Xp+4 X X3+ X,° 3HAKOONPEICICHHOI,

7. Haiitu Bce COOCTBEHHbIE 3HAYEHUSI M COOCTBEHHbIE BEKTOPHI JHMHEHHOrO

3 1 -3
oreparopa @, 3aJaHHOoro Marpuueit A=|3 1 -1,
2 -2 0
1 cemecmp

Bonpoce! K axk3ameny

1. Ilonsarue GuHapHOl anrebpandecKoii omeparmu.

2. Csoiicta OunapHoi anrebpandeckoii onepaiyu. [IpuMepsr.

3. Tlouste anreOpbl Kak MHOXECTBA ¢ anreOpaudecKuMu OMNEPALSIMHU.
[Mpumepsr.

4. I'pynmel. [Ipumepst.

5. OmnpeneneHue U IpUMEPHI KOJIEII,

6. Onpenenenne mons. [Ipumepsr.

7. AnreGpandeckas GpopMa KOMILIEKCHOTO 4ucna. JIeHCTBHS Hal KOMIUIEKCHBIMH
uMC1amMu B anredpanueckoi Gopme.

8. Tpuronomerpuueckas gpopMa KOMILIEKCHOTO YHCIIA.

9. JleficTBUsL HAl KOMIUIEKCHBIMH YHCIAMH B TPHTOHOMETPHIECKOMH bopme

(YMHOXKEHHE U JICIICHHUE).
10.Bo3senenue KOMILIEKCHBIX YHCEI B LIENYIO cTeneHs. Popmyna Myagpa.
11.M3Bneuenne KkopHell »n-0H  CTeNEHM W3  KOMILUIEKCHBIX  9mCel B
TPUTOHOMETPUYECKO (opMe.
12. JIBy4sIeHHBIE YpaBHEHMSI.
13.ITokazarensHas hopMa KOMILIEKCHOTO YHCIIA.
14. Marpuupi. Onepauuii Haj MATPULIAMU U UX CBOICTBA.
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15.I1epecranoBkn w3 n dmeMeHTOB. UMCIO TEPECTAHOBOK M3 7 3JIEMEHTOB,
HuBepcun. YeTHbIC U HEYETHBIE TIEPECTAHOBKHNL. Teopema o Tpancnosunusax B
MIEPECTAHOBKAX.

16.IToacTaHOBKY 17-0 CTEMEHH.

17.0npenenenue onpenenurens n-ro mopska. Onpenemurena 2-ro u 3-ro
HOPS/IKOB.

18.CgolicTra, BHIpaKAIONIE TOCTATOYHBIC YCIOBHS paBEHCTBA OMpEICTHTENS
HYJIHO.

19.IlpeoGpasopanus Hax CTPOKAMH ONPEICTHTENS, He BIIMSIOINME Ha €ro
BEJIUYHHY.

20.IIpeoGpa3oBanus Hal CTPOKAMH OIIPEIEITHTENS, BIMAIOIME Ha ero BEIIMYMHY.

21.MuHOpSBI 1 anreGpandecKkue JOTONHEHHS.

22.Teopema 06 ompezenuTesne, B KOTOPOM BCE BJIEMEHTHI KAKOH-THGO CTPOKH,
KpOMe OJIHOT'O, PaBHBI HYIIHO.

23.Teopema 0 Pa3TONKEHHH ONPEETHTENI MO dIEMEHTaM CTPOKH HIIH CTOIOLA,
CITEICTBUE W3 HEE.

24.O0parHas MaTpUIIa, e BHIUKCIICHHUE.

25.Marpu4HbIe YpaBHEHHS.

26.Cucrembl TUHEHHBIX ypaBHEHHMIA. OneMeHTapHbIe MPeo6Pa3OBAHKS CHCTEM.

27.Pemenue cucTeM THHEHHBIX YpaBHEHHI MeTOIOM I aycca.

28.Peuenne cucTeMbl /1 IMHEHHBIX YPABHEHMI C /1 HEU3BECTHLIMU B MaTpU4HOM
BUJIE.

29.1Ipasuno Kpamepa.

30.Apupmernueckoe n mepHoe [POCTPAHCTBO.

31.Jluneitnas 3aBHCMMOCT] 1 HE3ABUCHMOCTD CHCTEMLI BEKTOPOB

32.CroticTBa MuHEH 3aBUCHMOCTH.

33.OcHOBHas TEOpeMa O JTMHEHHOM 3aBHCHMOCTH

34.Panr cHCTEMbI BEKTOPOB.
35.PaHr MaTpHLEL M ero BEIYMCICHHE.
36. UccrenoBanye CHCTEMBI THHEHHBIX ypaBHenHi. Teopema Kponekepa-Kanemm
37.01HOposHAs cuCTeMa  JTMHEHHBIX YPaBHEHUH. VYCIOBHE CyIIecTBOBAaHHUA
HEHYJIEBOI'0 pelleHus.
38.BbIpOXKICHHBIE M HEBBIPOKAEHHbIE marpuubl.  OOparsas — marpuua.
Beraucnenue o6parnoit MaTpripL.
Cemecmp 2
Bonpocui k sxzameny.

1.Konb1io MHOr04YI€HOB OT OHOrO HEU3BECTHOI O HaJ[ [10JIEM.
2. JleneHue ¢ OCTATKOM MHOIOWICHOB Hax nojieM. Teopema o fefIeHHH ¢ OCTaTKOM
MHOT'OYJIEHOB Hal ITOJIEM.
3.[lemMMOCTh MHOTOYIEHOB, CBONMCTBA JEIMMOCTH.
4.HOJl ABYX M HECKOILKUX MHOIOYJICHOB, Auroputm EBknuaa.
5.B3aMMHO IIPOCTHIE MHOTOYIEHBI 1 HX CBOIICTBa.
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6.Jlenenrie MHOrO4JICHA Ha TMHEHHLIH 1BY41eH. Cxema ['opHepa.

7.Teopema be3y, cnencTaue u3 Hee.

8. Kopru muorouieHa. Yncno kopHeit MHOTOIIEHa #2 CTETICHH.

9 IlpuBoayMBIE U HEMPUBOIMMbIE MHOTOWICHBI HAJI ITOJIEM.

10.CgoticTBa HEMPUBOIUMBIX MHOTOWIEHOB.

11.Teopema O pa3IoXKEHMH MHOIOWICHA B NPOM3BEACHAEC HENPHBOIMMBIX HAaJ|
MOJIEM MHOTOUJICHOB.,

12 IlpousBoaHas MHOro4IeHa. TeopeMa 0 K-KpaTHOM KOpHE MHOTOYJIEHA.
13.®opmyna Teitnopa. Cxema BBIMHCIECHHS 3HAYEHHWM MHOrO4WIEHa M €ro
MPOU3BOTHBIX.

14. AnreOpanyeckas 3aMKHYTOCTh TIIOJIS KOMIUIEKCHBIX umcen. CaoiicTa
MHOTOUJIEHOB HA/JT TIOJIEM KOMTIJICKCHBIX YUCET.

15.MHOro4IeHsl Hajx NOJeM ACHCTBUTENBHBIX YHCeN. CONMPHKEHHOCTH MHHMBIX
KOpPHEH MHOTOYJIEHA ¢ AeHCTBUTEIBHBIMYU KO3 QHIIAECHTAM.

16.Pa3nokeHre MHOTO4WICHAa Ha HENPHBOAMMBIE MHOXKHMTENM Han IOJeM
JICHCTBUATEITEHBIX YHACE.

17. ®opmynsl Buera.

17.Kpurepuii Ditzenmreiina.

18.1lenble 1 pauMOHANIbHbIE KOPHH MHOTOWICHA (IIEPBOE HEOOXOIMMOE YCIOBHE
CYIIECTBOBAHKSA PALMOHATLHBIX KOPHEH, I0CTATOYHOE YCIOBHE).

19.lenbie 4 pauroHaIbHBIC KOPHY MHOIOWICHA (BTOPOE HEOGXOAMMOE yCIOBHE
CYIIECTBOBAHIS PALMOHAIBHBIX KOPHEH, JJ0CTATOYHOE YCIOBHE).
20.Pa3pemMOCTs ypaBHEHHI N CTEIEHH B PAIUKANIAX.

21. Pemenwe ypasnenmii 3 crenenu. ®opmysist Kapaano.

22. Pewienue ypapuenuii 4 crenenu metoaom deppapu.

23. MHOro4JICHBI OT N HEM3BECTHBIX. JICHCTBYS Hal HIMI.

24. Jlexcuxorpaaeckoe IpeacTaBieHHe MHOTOWIEHA OT N IIEPEMEHHBIX.

25. CuMMeTpHYecKre MHOTO4IeHbl. OCHOBHBIE CHMMETPUYECKHE MHOTOYJIECHBI.
26. OcHoBHas TeOpeMa 0 CHMMETPHYECKHX MHOTOUICHAX.

27.CnepctBus U3 OCHOBHOMN TEOPEMBI O CUMMETPUYECKUX MHOIMOYICHAX.
28.Anrebpanteckue | TPAHCIEHIEHTHBIE YHCIIA Haj TojeM P

29.MMHUMATEHBIH MHOMOYIEH AIreGPanteckoro yucna Haj moaeM P

30.CpoiicTBa MHHMMAIHHOTO MHOT'OYJICHA.

31. VippaumimonanbHbie anrebpandeckue yucia

32.I1pocroe pacmmpenue mons. CTENeHp H1EMEHTA HaJT OJIEM.

33. Teopema 0 CTPOEHHH POCTOrO ATTEHPAHIECKOro pacIUpeHuUs MoIeM.,
34.0cBoGoxnenne 0T areGpandeckoii HPPAMOHATBHOCTH B 3HAMEHATENE IpoOu.
[Tpumep.

3 Cemecmp
Bonpocut k xzameny

1.Onpenenenue u npumeps! rpynm. CBoiicTa TPy,
2. OKBUBAJICHTHOCTD JABYX ONPEIEICHHUIA,
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3.IToarpynma. Kpurepuit noarpymmst. [Ipumepst.

4 IMxnuyecKe MOArpPYIIIb, PHMEPHI.

S5.Lmkimaeckue rpymnmel, npuMepsl. [Topsaok snementa.

6.Teopema 0 MopsKe MUKIMIECKOM TPYIIIIHL.

7.Tomomopdmsmel  rpymn.  IIpumepst  M3omoppusm  rpynm.  CsoiicTsa
moMopusma.

8. Teopema 06 nsomophI3Me HHKITHICCKHIX TPYIIT,

9. Teopema Ko,

10. CmexHbIe KIIacchl 110 noArpyre. Teopema 0 pa3GUeHNH.

11. Pasnoxcenue rpymmsl mo moxrpymme. Teopema Jlarpamka., CriemcrBus u3
TeopeMsl Jlarpamka.

12. HopMmasbHbIe JISTHTEH,

13. ®akroprpymmna. CpoiicTBa (hakToprpyIm.

14. Onpenenenyie 1 MpUMeps! KOJIELI,

15. CpoiicTBa KoJieIL.

16. Ko:b11o KI1accoB BBIUETOB,

17. Tomomop¢u3ms! Kosell,

18. Tumsr konen. O6IaCTh NETOCTHOCTH.

19. Uzomopdusm Kouer.

20. Onpenenenue u npumepsl nonei. CBoicTBA noJIeii.

21. YnopsaoueHHbIe 0O

22. Toamoge. Ilpocroe mnose. XapakrepucTHKa MoJs.

23.0mnpenesienye ¥ IpUMEpPHI JIMHEHHBIX TPOCTPAHCTB.

24.JlvueliHas 3aBHCUMOCTb BEKTOpOB. CBOMCTBA IMHEHHOM 3aBHCHMOCTH.
25.PasmepHOCTDb U Ga3uC AMHEHHOrO NPOCTPAHCTBA.

26KoopiMHaThI BEKTOpPA B 3aJaHHOM ba3wuce.

27.M3omopusm uHElHbIX npocTpancTB. TeopeMst o U30MOpQHU3MAX JTMHEHHBIX
IPOCTPAHCTB.

28.TIoAnpOCTPAHCTRO JIMHEHHOTO TPOCTPAHCTRA. Kpurepwuit moanpocrpancraa.
29.JluneitHas 060JI04Ka M PaHI' CHCTEM BEKTOPOB.

30.ITepeceuenne 1 cyMma OANPOCTPAHCTSB, npsiMasi cymma.

31.PaHr Marpuip!, BRIUKCIICHHE PAHTA MATPHLL.

32.JIuneitHbie onepaTopsl BEKTOPHBIX TIPOCTPAHCTB, WX 3aJaHHe MaTpPHIAMHU.
33.00pas3, panr, sapo u AedeKT JTHHeHHOro oreparopa.

34.JleficTBUS HAJl TMHEHHBIME OTIEPATOPAME.

35 Matpuust oneparopa B pasiHUHBIX GazHcax.

36.CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHUA.

37.XapakTepUCTHICCKU MHOIOWICH JTMHEHHOrO oreparopa.

38. AIrOpHUTM NPHUBE/ICHKS MATPHIIBI K AUaroHaJIbHOMY BHIY.

39.EBKIHMIOBEI  BEKTOPHBIE TIPOCTPAHCTBA (onpenenenne u npumepsi). CBoicTBa
CKAIIPHOr0 MPOU3BEACHUA.

40.[lmira BEKTOpaA M YTOI MEXTY BEKTOPAMTL. HopmupoBaHHbie BEKTOPEI.
410pToHOpMHpPOBaHHBIE GA3KCHI, POLIECC OPTOTOHATH3AIIHH.
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42 Ksazmparuano#t popmbl. 3amics KBaapaTHIHON OPMBI B MATPHIHOM BHJIE.

43 Ilpeo6pazoBanue KBaaparuynoil (OPMBI C TIOMOMIBIO JHHEHHOH 3aMEHbI
[IEPEMEHHbIX.

44 Paur kBaapaTtHIHON GOPMBI.

45. Meron Jlarpamxka npuBeICHHS. KBaIPaTHIHOH (JOPMBI K KaHOHUYIECKOMY
BULY.
46.3aK0H MHEPIMH KBAAPATHIHON (JOPMBL.

477.3nakoorpeeieHHbIe KBagpaTuaHbie Gopmbl. Kpurepuit CubBectpa.

6.5. ®onx oneHouYHBIX cpeacTs

Honupiii  Gank 3ajammii 11 Tekymero, PYOEKHBIX KOHTpOJNEH w
NPOMEXYTOYHOH aTTeCTalMy 10 NUCLMIUIMHE, TIOKA3aTeiH, KPHTEPUH, LIKAIbI
OLCHUBAHMA  KOMUICTCHLME, — METOAMMECKHME  MATEPUAibl,  ONPEE/ILIOLIME
MpOLICYPbI OLCHUBAHUS OOPAa30BATENLHBIX PE3Y/IBTATOB, NPHBEIEHBI B y4ebHo-
METOTUYECKOM KOMILIEKCE JUCLUILIHHBL.
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7. OCHOBHAS ! IONOJIHUTEJIbHASI YYEBHASI
JIUTEPATYPA
7.1. OcnoBnas yueGnas TuTeparypa

1.Beenenne B amre6bpy. Yacts 1. OcHoBbl anre6psl [DNeKTpoHHBIH pecypc]
Yuebnuk  Bysos. /Koctpukun AWM. - 2-¢ u3m, HWCOpaBL  —
MUOUIMATIIAT,2003. — 272 ¢. — loctyn w3 OBC « KoHCynBTaHT CTyICHTa»
2.Jilunedinas anrebpa B BONMpOCaX W 3ajadaX [ONeKTPOHHBIH pecypc] :Yue6.
[Tocobme / ITon pen. B.®. byrysoea. — 2-¢ M34., HCOpaBIl —
M.:OU3MATIJIMT,2002. — 248c. — Jlocryn u3 DBC « KoHCYnbTaHT cTyaeHTay

7.2. lono/HATE/IbHAS JIATEPATYPA

1. Anrebpsianyeckue CTPYKTYpBI M X MPHIOKEHH [DJNEKTPOHHBIH pecypc]
/3s6mmuesa J1.B.,KopaGensmmkosa C.10., Kysnenosa U.B., Tuxomupos C.A.
— Apxanrensck : NI CA®Y, 2015.- 169¢c. . — Jlocryn w3 DBC  « Koucymsrant

CTYJEHTa»

8. YYEBHO-METOJIMYECKOE OBECIIEYEHUE
CAMOCTOSTE/IBHOU PABOTHI OBYYAIOIIUXCSL

1. JlorunoBckux JI.M., Teimyk JL.H. MuorouneHs:. Meromnnueckue
YKa3aHHs H MaTCpHaIbl Ul NPAKTHISCKHX 3aHATHI 110 anre0pe co CTyaeHTaMu
cnemanbHocTd 010100 Maremaruka. — Kypran, Msn-so KI'Y, 1999 .

2. Jlykeppsnoa E.A. JlumeiiHble TIpocTpaHCTBA. Marepuansr s
IPAKTUMECKUX 3AHATHH M CAMOCTOATENbHOM PaboThl CTYAEHTOR (aKybTera
«EcTecTBeHHBIX HayK H MaTeMaTUK» (Ha MIpaBax PyKOIIMCH).

3. JlykepssioBa E.A. Jluneiinbie OIIEPATOPBI. Marepuansl s
NPAKTHICCKUX 3aHATHH U CaMOCTOATENBHON PaGoThI CTYIEHTOB dakynprera
«ECTeCTBEHHbBIX HAYK U MATEMATHUKI (Ha mpaBax pykonucu).

4. Ilaraex O.H. Anre6Gpa (Yacrs 1). Marepuansl 11 npakTUYecKnx
3aHATHI M CAMOCTOATENILHON PaGOThI CTYIEHTOB ¢akymprera « Marematuku u
MH(OPMALMOHHEIE TEXHOIOIUiN) HanpasieHuit 010100 «Maremaruka», 050100
«ITenaroruyeckoe o6pazoBanue» npodis «MareMaTHIeCKOe obpazoBanuey. —
Kypran, HUszg-so KI'Y, 2014

5. Wlaraeix O.H. AsreGpa (Yacts 2). Marepuansr s npakTHUecKHx
3aHATHH M CaMOCTOATENBHOM PaGOTHl Il CTYIEHTOB HanpasiaeHuii 010301 u
44.03.01. — Kypran, Usa-so KI'Y, 2015

6. Hlarueix O.H. Anrebpa (Yacrs 3). Marepuansr Juis nmpakTHdeckux
3aHATHH M CaMOCTOSATE/IBHOM PaGoThl CTYIEHTOB ¢akynprera «MaremaTtHkd u
HH(pOPMALHOHHBIE TEXHOJIOTHIAY». — Kypran, U3p-so KI'Y, 2016

7. Warseix O.H. Tpynmet. Komsia, Tlons. Meromueckue YKa3aHug u
MarepHaibl s TIPaKTHYECKHX  3aHATHH 1o airebpe  co CTy/IEHTaMH
creupambrocTH 010100 «maremarukay. — Kypram, Usg-so K[ Y,.2012



29

9.PECYPCbl CETU «MHTEPHET»,
HEOBXOJIUMBIE VI OCBOEHUSA TUCIUILINHBI

Hnrepuer-pecype Kparkoe onucanue

ITopran SBAsSETCS COCTABHOM 4aCThIO
denepanpHOro noprana "Poccuiickoe
oOpasoBanue". CooepxuT pecypcsl H
CCBUIKM HA PECYPCHI TI0 €CTECTBEHHO-
HAY4YHbIM AucLMIIMHAM ((Pu3uKa,
MaTeMaTHhKa, XUMHUS U GHOIOTHS).

http://en.edu.ru/

®enepanbublii nopran «Poccutickoe

http./www.edu.ru/ o6pazoBanme»

Cait MOCKOBCKOTO roCyIapeTBEHHOTO

hitp://www.msu.ru yHuBepcurera M. M.B.JToMmoHOCOBA

10. HHOOPMAIIMOHHBIE TEXHOJIOI'MH, IPOTPAMMHOE
OBECHNEYEHUE U HHO®OPMAIIMOHHELIE CIIPABOYHBIE
CHCTEMbI

1. ObC «Jlanb»

2. OBC «Koncyabraut cryaeHra»

3. OBC «Znanium.com»

4. «'apanT» - CIPaBOYHO-TIPABOBAs CHCTEMA

11. MATEPHAJIBHO-TEXHIYECKOE OBECITEYEHUE
JUCTHTLIHBI

MaTCpI/IaJIbHO- TEXHHYECKOe obecrieyeHue o peannsaiyu JUCHUTIIMHBI

OCYIECTBIIETCA B COOTBETCTBUM ¢ TpeboBanus PI'OC BO mo gamHOif
ofpaszoBaresbHOI Dporpamme.
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12. IJIsA CTYJAEHTOB, OBYYAIOIIIUXCSH C
UCIIOJIb3OBAHUWEM JIMCTAHIIMOHHBIX

ObPA3OBATEJIbHBIX TEXHOJIOI' U1

I1px KUCTIOJTb30BAHHH HIEKTPOHHOTO OOYYEHHS U AUCTAHIHOHHBIX
obpazoparenbHbIX TexHonorwi (naee D0 u JIOT) 3aHITHS MOTHOCTHIO WK
JaCTHYIHO MPOBOJATCA B PEKUME OHJIaHH. O6beM IMCLMILTHHBI U pacipe/eieHe
HArPY3KH 110 BHAAM paoT cootsercTByeT IT. 4, 1. Pactipenenenme 6anios
COOTBETCTBYET 11.6.2 JIMGO MOXKET GbITh M3MEHEHO B COOTBETCTBHH C PELICHHEM
kadenpsl, B crydae nepexona Ha D0 u JIOT B nporiecce 06yuenns. Pemenne
kadeapsl 06 HCTIONB3yEeMBIX TEXHONOTHAX U CUCTEME OLEHHBAHMS TOCTIDKCHHMI
06yqAIOIIXCA TPUHAMACTCA C YHETOM MHEHHUS BETYIHETO TIPEroIaBaTeNs i
JOBOMUTCS 10 CBEAECHUS 00YHarOMMXCs
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[MTPUJIOXEHME 1

AnHoTauus k pabodeii nporpaMme JAUCIAIUIHHBI
Aunre6pa

00pa3oBaTeNbHOM MPOrpaMMbl BbICIIEro 0Opa3oBaHus —
nporpamMmel OakanaBpuara
03.03.02 - ®usunka
Hanpagsiennocrs (npoduin): Hadopmanuonnbie TeXHOJIOMHHE B (pH3HKe

DopMbl 00yUeHUs: OUHAs

Tpynoemxocts ueummmunst: 9 3E (324 akageMuueckux qacos)
Cemectp: 1,2,3 (ounas opma 0GyueHus).
Dopma POMEKYTOUHOH aTTecTari: DK3aMeH, DK3aMeH, DK3aMeH

Copeprkanue TUCIMILIHHBI
Anredpsr. Bujter anre6p. [Tosie KOMITIEKCHBIX UHCelT. Marpuimt 1
onpeneutend. CHCTEMBI THHEHHBIX YpaBHEHHMI. MHOrOYIHbI OT OIHOH
NEePEeMEHHON. MHOrOYIeHB! HAJl YHCIOBBIMH ITOJISAMIL. Cummerprueckue
MHOrOWIeHbI. AnreGpaudeckue crpykTypsl ( I'pyrmst. Konbia., Ions).
JluneiiHsie mpoctpadcTBa. JIuHeHbIe oneparophl. EBKIMI0BH npocTpaHcTaa.
Ksaaparuutibie GopmbL.



