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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Llens ocBOEHUS AUCHUIUITMHBI — GOPMHUPOBAHUE Yy CTYJIEHTOB 0a30BbIX 3HAHWH IO aJl-
reope.

1.2 3agaun AUCHUILIMHBI

3ama4u OCBOEHUS CTYAECHTAaMHU IUCUUIUIMHBI — IOJyY€HHUE OCHOBHBIX TEOPETHUYECKUX
CBEJICHUI, pa3BUTHE MO3HABATEIILHOW JIEATEIFHOCTH U MPUOOpPETeHUE MPAKTUYECKUX HABBIKOB
paboThl C MOHATUAMHU IO CIEAYIOUIMM pazjesiaM aiareOpbl: CUCTEMbl JIMHEWHBIX ypaBHEHHH,
MaTpHULIbI U IEHCTBUS HaJl HUMM, ONPEAEIUTENN, KOMIIJIEKCHBIE YKCiia, MHOTOWIEHBI, alnredpan-
YecKHe CUCTEMBI (TPYIIbl, KOJbIA, BEKTOPHBIE MPOCTPAHCTBA, alnreOpbl), Hayajga TEOpUH Ou-
HApHBIX OTHOIICHH, KOHEYHOMEPHBIE BEKTOPHBIC MTPOCTPAHCTBA, JTMHEHHBIE OTOOPAKEHUS BEK-
TOPHBIX IIPOCTPAaHCTB, MHBAapPHUAHTHBIE MOANPOCTPAHCTBA JMHEUHBIX OIEPATOPOB, JKOPJAHOBA
HOpMaJibHasi (opMa MaTpHIIbl JMHEHHOTO ONepaTopa, COMPSHKEHHOE OTOOpakeHHe, KaHOHUYe-
CKUH BUJI MaTPUI JIMHEHHBIX (HOPMAJIbHOI'0, CAMOCONPSKEHHOI0, OPTOTOHAIIBHOTO U YHUTApHO-
r0) ONepaTopoB, OMIMHEHHBIC W KBaJpaTHYHBIE (OPMBI, METPUYECKHE BEKTOPHBIC MPOCTpaH-
CTBa, KJIaccu(UKaLus KBaJpUK, TPYIIIbI IpeoOpa3oBaHuil M KiIacCU(PUKALMS TBUKEHUH, OCHOBBI
TEH30pHOH anreOpbl, Hadana TEOPUU TPYIII, MOHATHE O KOHEYHBIX MOJISX.

HpI/I OCBOCHHH AMCHHIIINHBI «Anre6pa» BLIpa6aTbIBaCTC$I O6H_IeMaTeMaTI/I‘IeCKa$I KyJib-
Typa: YMCHHUC JIOTUYCCKHU MBICINUTDH, IPOBOJUTH JOKA3aTCJILCTBA OCHOBHBIX YTBep)KHeHHﬁ, ycCra-
HAaBJIMBATH JIOTUYCCKHUEC CBA3U MCKAY HNOHATHUAMH, IIPUMCHSATH INOJTYYCHHBIC 3HAHUWA JIA PpCIHIC-
HUA aﬂre6pa1/1quKI/1x 3aaa4 U 3a4a4, CBA3AHHBIX C HNPUIIOKCHHUAMU anre6pa1/1qec1<1/1x METOJ0B.
HonyqaeMLIe 3HaHHUA JICKAT B OCHOBC MAaTCMAaTHU4YCCKOI'O O6paSOBaHI/I$[ nu HCO6XO,Z[I/IMBI JJIA 110~
HUMaHUA U OCBOCHUSA BCECX KYPCOB MATEMATUKHU, KOMIIBIOTCPHBIX HAYK U UX HpI/IJIO)KeHI/If/'I.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuuruinHa «Anrebpa» OTHOCUTCS K oOs3arenbHOM vactu broka 1 "lucuumimHsl
(Momymu)" yyeOHoro TU1aHa. B coOOTBETCTBUM ¢ pabounM y4eOHBIM IJIAHOM JTUCHUIIINHA H3yda-
ercs Ha 1, 2 kypcax mo ouHoit opme oOyuenus. Bun npomexyrounoii arrecramuu: 1, 2, 3 ce-
MECTPBI - 3K3aMEH.

JUis u3ydyeHus AUCUUILIMHBI JOCTATOYHO 3HAHUH IIKOJBHOTO Kypca anre0pbl U reoMeT-
puu. 3HaHUs, MOJIyYEHHbIE B 3TOM KypCe, UCIIONb3YIOTCS B aHAIUTUYECKON TeOMEeTpuu, MaTeMa-
TUYECKOM aHajiu3e, (PyHKIMOHAIBHOM aHaiu3e, TudepeHaaIbHON TeOMETPUM U TOMOJIOTHH,
mubdepeHIMaTbHBIX YPaBHEHUAX, TUCKPETHOM MaTeMaTUKe U MaTeMaTUYECKOM JIOTHKe, TEOPUU
qHCcell, MeTO/1aX ONTUMU3ALUH U JP.

1.4 IlepeyeHs MUIAHNPYEMBbIX Pe3yJIbTATOB 00Y4YCHHS MO0 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMbl
N3ydenne nanHOW y4eOHOM IUCHMIUIMHBI HANpaBlieHO Ha (hopMUpOBaHHE Yy 00ydaro-
HIMXCS CIAETYIOMNX KOMIETCHIUN:

KOZ{ 1 HAMMCHOBAHUEC I/IH,HI/IKaTopa* JOCTHIKCHUA PC3yJ’II)TaTLI 06y‘ICHI/IH 0 AUCIHUILIINHE
KOMIICTCHIIMHA

OIIK-1 CnocobeH mpuMeHATh (hyHIaMEHTANbHBIC 3HAHWSA, MTOMYyYCHHBIE B 00JaCTH MaTeMaTHYECKUX W (MIIH)
€CTECTBEHHBIX HAaYK, M HCIIOJIB30BaTh HX B IPO(ECCHOHATIPHOH IS TEITLHOCTH

OIIK-1.1. Tlpumensier 0Ga3oBble 3HaHWs, TMONY- | B pesynbprare u3ydeHus ydeOHOW IUCIMILIMHBI 00ydaro-
YeHHBIE B OOJAcTH MaTreMaTW4ecKuX W(Wiu) | MIMKACS 3HAeT BO3MOXHBIE c(hephl MPUMEHEHHs anreOpande-
€CTECTBEHHBIX HAyK CKHX 3HAHWHA B JIPYTUX O0JACTAX MAaTEMATHKU U TUCITUTLIH-
HaX €CTECTBEHHOHAYYHOTO COJIEPIKaHUs

B pesynbrate u3ydeHuss yuyeOHOW MUCUIUIUIMHBI O00ydaro-
IIUIACST YMEET TMPUMEHSTh TMONTYYSHHbIE HAaBBIKH B JPYTHX
00J1acTsIX MAaTEeMAaTHYeCKOT0 3HAHMS W JUCIHUIUIMHAX eCTe-




KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHIKCHUSA
KOMIICTCHIIMHN

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILIIINHC

CTBCHHOHAYYHOTI'O COACPKAHUA

B pesynprate u3ydeHHs y4eOHOW AMCHMIUIMHBI OOydaro-
muiics BiIafeeT HaBBIKAMHM IPHMEHEHUS anreOpamdecKux
3HAHMH B APYrHX OONAcTAX MaTeMaTHKH M AWUCIMIUIMHAX
€CTECTBEHHOHAYYHOT'O COJIEePKaHUs

OIIK-1.2. OuenuBaer u GOpMyJIHPYET aKTyab-
HbIE U 3HaYMMBble MPoOIeMBbl (QyHIaMEHTAIbHON
MaTeMaTHKH

B pesynprare u3ydeHuss y4eOHOW IUCHUILIMHBI 00ydaro-
muiics 3HaeT aKkTyajbHbIE M 3HAYUMble NMPOOIEeMBbl (QyHIa-
MEHTaJbHOI MaTeMaTUKU

B pesynprate m3yueHuss y4eOHOW IMCIUILUIUHBI O0y4Yaro-
IIMACS YMEET OICHUBATh U (DOPMYIIUPOBATH AKTYaIbHBIC H
3HA4YMMbIe IPOOIEMbl (YHIAMEHTAJIbHOW MAaTeMaTHKH U
OTPE/IeTIATh METO/IbI MX PELICHUS] aKTyaJbHBIX U 3HAYMMBIX
po0IeMbl GYHIAMEHTAILHON MaTeMaTHK

B pesynprate u3ydeHHs y4eOHOW AMCHMIUIMHBI OOydaro-
muiics BlaaeeT anreOpandecKuMHI METOIaMH PeIICHHS

IIK-1 CrmocoOeH pemaTs akTyalbHbIC H BaXKHBIC 3aJa9l (QYHAaMEHTAIHHON U MPUKIIaTHOW MAaTEeMaTHKH

TIK-1.1. 3HaeT OCHOBHBIC NOHATHSA, UIACH H ME-
TOIBI (PyHIAMEHTAIBHBIX MaTEMATHICCKUAX IC-
IUIUTUH [T PeIICHUs 0a30BBIX 3a/1a4

B pesynbrare u3ydeHus y4eOHOW MUCUHUILIHHBI 00ydaro-
uiics 3HAeT OCHOBHBIC TIOHSATHS, HICH U METOJbI alreOphl
JUIS pelicHUsl 0a30BbIX 3a/1a4

B pesynbrare u3ydeHus y4eOHOW IUCHUILIMHBI 00ydYaro-
LIUICS yMEET IPUMEHATh OCHOBHBIE ITOHATHS, UIEU U METO-
JIbl aIreOphl 1S penieHus 0a30BbIX 33124

B pesynbrare u3ydeHus y4eOHOW IUCHUILIMHBI 00ydYaro-
IIMHACS BIIaJieeT HABBIKAMU TPUMEHEHHS alre0pandecKux
3HaHUi JUId penieHus 6a30BbIX 3a/1a4

[IK-1.2. YmMeer mepenaBaTh pe3yJbTaThl MPOBE-
JICHHBIX TEOPETHUYCCKUX M MPUKIATHBIX HUCCIIEIO-
BaHUHM B BHAC KOHKPETHBIX IMPEIMETHBIX PEKO-
MEH/IAINHA B TePMHUHAX TIPEIMETHOH 00IacTh

B pesynbrare u3ydeHus y4eOHOW IUCHUILIMHBI 00ydYaro-
muiics 3HaeT MeToAbl (POPMYJIUPOBAHUS PE3YIHTATOB IIPO-
BEJICHHBIX TEOPETUYECKHX U MPUKIAIHBIX UCCIENOBaHUH B
BUJIC KOHKPETHBIX pPEKOMEHJAaNuii B TEePMUHAX aNreOpsl

B pesynprare m3ydyeHns y4eOHOW IUCHIUILIMHBI 00ydato-
muiics yMeeT epeaaBaTh pe3yIbTaThl IPOBEICHHBIX Teope-
THYECKUX M TPHUKJIAJHBIX HCCIEJOBAHUH B BHIE KOHKPET-
HBIX IIPEIMETHBIX PEKOMEH/IAIIMH B TEPMHUHAX aJIreOpbl

B pesynprare m3ydeHns y4eOHOW IUCHIUIUIMHBI 00ydato-
IMificst BlajieeT MeToaaMu (OPMYIHPOBAHHS PE3yJIbTATOB
MPOBEACHHBIX TCOPCTUYCCKUX M MPUKIAJIHBIX HCCIICI0BaA-
HUH B BUAC KOHKPETHBIX peKOMeHI[aHI/Iﬁ B TCpPMHUHAX a-
re0phl

PesynbraTsl 00yueHMs 10 AUCHUILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBIEHUS BCEX BH-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOU pabOThl 00YUarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WNuaukaTopsl JOCTHKEHHS] KOMIIETEHIIUI CUMTAOTCS C(POPMUPOBAHHBIMU IIPU JOCTHXKE-
HUM COOTBETCTBYIOIINX UM PE3YJIbTaTOB O0yUEHHS.

2 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI
2.1 Pacnipenesienne TPy10€eMKOCTH AMCUMILIMHBI 10 BUaM padoT
2.1 Pacnpenesienne Tpy10éMKOCTH AUCUMILIMHBI IO BUaM padoT

OO6miast Tpy10EMKOCTh JAMCITUIUIMHBI COCTaBsAeT 16 3aueTHBIX eauHHI] (576 4yacoB), Ux
pacmpeziefieHue Mo BuaaM paboT MpeCTaBICHO B TAOIHIIE



Bunpt pador Bcero ®dopma oOyueHus
4acoB ouHas
I 11 1T
ceMecTp ceMecTp ceMecTp
(gacsr) (gacsr) (gackl)
KonrakTHasi paboTa, B TOM 4HcJe: 290,9 106,3 110,3 74,3
AyIuUTOpHBIE 3aHATHS (BCero): 278 102 108 68
3aHITHS JISKLIMOHHOTO THIA 138 50 54 34
J1a00paTOpHBIE 3aHATHS 140 52 54 34
MPAaKTUYCCKUE 3aHITHS
CEMHUHAPCKHE 3aHATHS
WHas KOHTaKTHas padora:
KoHTponb caMocTosTenbHOM padoTHI
(KCP) 12 4 2 6
ITpomesxyrounas arrecranus (MKP) 0,9 0,3 0,3 0,3
J(IJ;MOCTOHTeJILHaﬂ pa6oTa, B TOM 4YHC- 142 29 52 61
Kypcosas pabora/npoext (KP/KIT) (moz-
TOTOBKA)
KoHTpoabHas pabdora 50 10 16 16
PacuérHo-rpadmieckas padora (PI'P)
(oIrOTOBKA)
Pedepat/acce (moaroroska) 10 10
CaMoOCTOSTeNbHOE H3YYCHHE Ppa3IeiioB,
CaMOIOATOTOBKa (TIpopaboTka W TMOBTOpE-
HHE JICKIHOHHOTO MaTepuaia 1 MaTepuana 65 14 25 25
y4eOHUKOB M Y4eOHBIX IMOCOOMIA, TOITO-
TOBKa K JIAOOPAaTOPHBIM M NPAKTHYECKUM
3aHSTHSM, KOJUIOKBHYMaM H T.J1.)
IloxaroroBska x TEKYLIEMY KOHTPOJIO 5 11 10
Kounrtpous:
IToaroroBka k OK3aMCHY 143’1 44,7 53,7 44,7
Oomas Tpypoem- yac. 576 180 216 180
KOCTh B TOM YHCJ€ KOH- 290.9 90,3 1143 743
TaKTHasi padora
3a4. efy 16 5 6 5
2.2 Conepxxanme Q¥ CHUILITHHBI
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU O pa3fiesiaM AUCIUILIIUHBL.
PaSI[eIIBI (TCMBI) AUCHUIUIMHBI, U3Yy4Ya€MBIC B IIEPBOM CEMECTPE:
Ne KonunuecTtBo uacos
HammenoBanwme paznenos (Tem) Breaynu-
Bcero AynutopHas paboTa TOpHas pa-
Oora
J 13 J3 CPC
l. CucTeMbl THHEHHBIX YpaBHEHUH 22 8 10 4
2. Matpumst 25 10 10 5
3. Onpenenurenu 25 10 10 5
4. OT0OpaxxeHUst MHOXKECTB 17 6 6 5
5. AnreOpanyeckue CHCTEMBI 21 8 8 5
6. KommnnekcHbie yucia 21 8 8 5
HUTOI'O no pasdenam oucyuniurol 131 50 52 29
KonTtpons camocrostensroi padbotel (KCP) 4
IIpomexxyTounas arrecranus (UKP) 0,3
TloaroTroBka K TeKyleMy KOHTPOJIO 44,7
OO6mas TpyJ0€MKOCTh MO JUCITUTUINHE 180




Pa3nensl (TeMbl) TUCIUIUIMHBI, H3y4aeMble BO BTOPOM CEMECTpE:

Ne KonuuectBo uacos
HaunmenoBanue pasnenos (Tem) Breaynu-
Bcero Aynuropnas paborta TOpHasl pa-
boTa
J 13 J3 CPC
1. MHOTOWICHBI 36 14 14 8
2. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX 16 4 4 8
3. BekropHsIe IpocTpaHCTBA 20 6 6 8
4. EBKIIMIOBEI M YHUTAPHBIE IPOCTPAHCTBA 32 10 10 12
5. Jluneiinple 0TOOpaXXEHUS! BEKTOPHBIX MPO- 56 20 20 16
CTPaHCTB
UTOI O no pazdenam oucyuniumsl 160 54 54 52
KoHnTpoas camocTosrensHoM padoTsl (KCP) 2
IIpomexxyTounas arrectanus (MKP) 0,3
TlonroroBka K TEKyIeMy KOHTPOJIIO 53,7
OO61as TpyJ0eMKOCTh 1O JUCITUTUIHHE 216
Paznenbl (TeMbl) AUCIUTUIMHBL, U3yYaeMbIC B TPEThEM CEMECTpE:
No KonuuecTBo yacos
HaumenoBanue pa3zenoB (Tem) Bueaynu-
Bcero AynuropHas pabora TOpHas pa-
6ota
JI I13 J3 CPC
1. JluneiiHble onepaTopsl €BKIUAOBBIX U YHUTAP- 32 10 10 12
HBIX IIPOCTPAHCTB
2. Ksanparuuneie hopMsbI 32 10 10 12
3. DJj1eMEHTbl MHOTOMEPHOM F€OMETPUH 28 6 6 16
4. Hayana teopuu rpynmn 18 4 4 10
5. DJIeMEHTBI TEOPUH KOJIEI] U [ToJIeH 19 4 4 11
HTOI'O no paszdenam oucyuniunul 129 34 34 61
KonTtpons camocrosrtensHo# padotsl (KCP) 6
[IpomexxyTtounas arrecranus (UKP) 0,3
IToaroToBka K TEKyLIeMy KOHTPOJIIO 44,7
OO0mast TPYAOEMKOCTb 10 TUCIHIUIHHE 180

[pmmeganne: JI — nexmuwm, [13 — npaktiaeckue 3anaTust / cemuHapsl, JIP — maboparopusie 3ansarus, CPC — camo-
CTosITeNbHast paboTa CTy/IeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILIHHbBI

2.3.1 3auATHA JEeKIUOHHOI0 THIIA

No HaumenoBanue pas- ®dopwma Tekyie-
Conepxanue paszena (TeMbl)
niena (TeMbl) T0 KOHTPOJISI
1. Beenenue Hctokn anre6per. Mecto anreOpsl B MaTeMaTHKE U €€ MPUII0Ke- P
HUSIX.
2. CucreMbl THHEWHBIX | DIeMeHTapHbIe Ipeobpa3oBanus Haja ypaBHeHussMu CJIY, skBu- K

ypaBHennii (CJIY) | BamentHocth. Meton 'aycca, uccienoanane CJIY cryneH4aToro
Buja. Apudmerndeckoe IMHEHHOE MPOCTPAHCTBO CTPOK R .
JlvneiiHast KOMOMHAIMS CTPOK (TPaH3UTHBHOCTH), JIMHEIHAs 3a-
BUCUMOCTb. baza cucteMsl cTpok, paHr. [loampocTtpanctso B R ”,
ero Gasuc m pasmepHocTb. OnHoponHas CJIY, mpoctpancTBO ee
pemieHuii, QyHIaMeHTaNbHas COBOKYNHOCTh pemnieHHid. CBs3b
Mex Ty MHOkecTBamu peutenuil CJIV u accounupoBaHHOH ¢ Helt
onHopoxanoi CJIIY




Martpurbt

Martpuisl ¢ ASHCTBUTEIBHBIME dJIeMEHTaMH, uX Buabl. CoBmase-
HHE PAHTOB MATPHUIIBI IO CTPOKAM M CTONOLAM, PAHT MATPHUIIBL
Teopema Kponekepa-Kanemnmu. Onepanun Hag MaTpUliaMU: CIIO-
KEHHE W BBHIYUTAHHWEC MATPHUIl, YMHOXKCHHE MATPHI] HA YHCIIAa U
yMHOXeHue Marpull. [loHsaTHsa 0 Konbue u 00 anredpe. Anrebpa
(koutb110) MaTpuIl. PaHT MpOW3BEICHHUS MATPHIL.

Onpenenurenu

IlepecTaHOBKU 7 CUMBOJIOB, UX YETHOCTb. VI3MeHEHHE YeTHOCTU
IIPH TPAHCIO3ULMAX CUMBOJIOB, KOJIMYECTBO YETHBIX M HEYETHBIX
nepecTaHoBoK. PopMaibHbIE MOACTAHOBKH 71 CHMBOJIOB, HX Y€T-
HOCTb U HEYETHOCTD, KOJIMYECTBO YETHBIX U HEYETHBIX MOICTAHO-
BoK. OmpenenuTens n-TO MOpsIKa, MPOCTeHmme CBOHCTBa. BbI-
YHCJIEHUE ONPEEIUTEINS C IOMOIIBIO 3JIEMEHTapHBIX MTPeodpa3o-
BaHUIl HaJl CTPOKaMH U CTOJIOLAMHU. MHUHOP MaTpHIlH], anredpan-
yecKoe JIONOJIHEHHUE K 3JIEMEHTY MaTpHibl. PasnoxeHue onpene-
muTens mo cTpoke (crondmy). Popmyna oOpaTHONW MaTpHIBL
IIpaBuno Kpamepa pemenus onpenenensoit CJIV.

bazucHeiit MuHOp Marpuubl. HaxoxaeHue paHra MaTpHUIlbI
METONOM oOKaiimieHus MmuHopamu. Teopema Jlamnmaca u cuen-
cTBus U3 Hee. OnpenenuTenb NPOU3BENCHHS MATPUL, (OPMYIIH-
poBka Teopemsl bune-Komm. O6o6menHoe mpaBmino Kpamepa
pemenus npousBoiabHoi CJIY

OTto0paxkeHus
MHOKECTB

OtoOpaxxeHHsT MHOXKECTB, MX BHIbl. PaBeHCTBO OTOOpakeHHHA.
YMHOXEHHE OTOOpaXeHHH, acCoMaTHBHOCTH. IIpeobpasoBanus
MHOXXECTBa, UX (OpMaibHas 3alHCh, YMHOKEHHE NpeoOdpa3oBa-
Hui. I[TogcTaHOBKM MHOXECTB, NX (popMasibHAs 3aITUCh, YMHOXE-
HHEe NOoACTaHOBOK. EnnHuYHas u oOpaTHasi OJICTAHOBKH.

Anrebpanyeckue
CHUCTEMBI

Bunapuele omeparuu (anreOpandeckue oIepanuy) Ha MHOXe-
cTBax. ['pynmonssl, ux BUABI U MpocTeiimue cBoiicTBa. Tabmuma
Kanu rpynnonna, npuMepsl. CUMMeTpUYeCcKHi MOHOH ITpeodpa-
30BAHUN M CUMMETPUYECKas IPYIIA MOACTAHOBOK /-H CTENEHU.
Komnbla (B 4acTHOCTH, MOJNIA), UX BUABI U IPOCTEHININE CBONCTBA,
npuMepbl. Kosbllo MHOTOUYJIEHOB HaJ NPOU3BOJIBHBIM I10JIEM
(B3aMMOCBS3b aNreOpandeckoro M (pyHKIMOHAIBHOTO B3IIISIOB
Ha TOHATHE «MHOTOYIEH»). BekTopHbIe mpocTpaHCcTBa HaJl HpO-
M3BOJIBHBIMU TIOJISIMH, ONpEEIeHHe U IPOCTEHIINE CBOICTBA,
npuMepsl. AnreOpsl Hajl MPOU3BOJILHBIMHA TIOJISIMH, OIpE/ieICHHE
1 BHJBI aIreOp, PUMEpHL.

Kombuo kimaccoB BeIYeTOB, Kputepuit mnoss. [lone anrebpan-
yeckux yucel. Iloarpynmouasl, moakobpia U MOAPOCTPAHCTBA,
npumepsl. [ToHsitne 06 n3omMopdhusmMe aredpandeckux CHCTEM.

KoMmmnekcHsle ynciia
(KY9)

Ilonartue o umcnoBom mone. IlocTpoeHne MO KOMIUIEKCHBIX
gucen C. Anredpanueckas popma 3amucu KU u cBsi3aHHBIC C HEIO
TIOHATHS, CBOWCTBa comnpsykenus. Moayns KU, HepaBeHCTBO Tpe-
yroneHHKa. Tpuronomerpuueckas ¢opma 3amucu KY, MynsTu-
IJIMKAaTUBHBIE CBOMCTBa Moy U aprymenTa. JedctBusa Hag KU
B KOMIUIEKCHOM IIOCKOCTH C TMOMOIIBIO LUPKYNS U JIMHEHKH.
®opmyna Myaspa. Uzsneuenne xkopued u3z KY. Kopuu u3 egu-
HUIIBL, TIEPBOOOPa3HBIE KOPHH.

®opmymna Diinepa. Jlorapudpmudeckass W TOKa3aTelbHAs
(YHKIMH KOMIUIEKCHBIX ITEPEMEHHBIX.

MHoro4saeHsI

MHOTro4JICHbI OT OAHON TIepeMeHHON ((PYHKIIMOHAIBHBIN B3IJISN),
oneparuu Hajg HuMU. Konbma muorounenoB R/x] u C[x]. Cre-
IIeHb CyMMBI U TIPOM3BECHHUS MHOTOWIEHOB. JleneHne ¢ ocrat-
KOM M 0€3 ocTaTka B KOJIbIIE MHOTOWIEHOB, cBoicTBa. HOJ[ m
HOK wmuorounenos, anroput™m EBknuna Haxoxaeaus HOJI. Teo-
pema besy, kpatHOCTh KOpHS MHOrouwneHa. Cxema ['opHepa u ee
MIpUMEHEeHHA. AJreOpanyecKie PerIeHns ypaBHeHUH 3-eif 1 4-0if
cTeneHeil. DKBUBaNEHTHbIE (DOPMYJIMPOBKH OCHOBHOH TEOPEMBI
anreOpsl, ciencTBusl u3 Hee: GopMmysbl Buera, nHTEpHONSAIMOH-
HbIIi MHOrousneH JlarpaHika, OTAeNeHNe KPaTHBIX KOpPHEH MHOro-
YJIeHa.

Teopema IllTypmMa U ee NpUMEHEHUE NPU OTIACICHHM Jei-




CTBUTEINIbHBIX KOpHEH MHOTOowIeHa u3 R/x/. Ilone pauuoHanbHBIX
npoOeit. PasnoxeHne palMoOHANBHOW ApoOU Ha MPOCTEUIINe Hal
noisimu R u C. PannoHanbHble KOPHH MHOTOWIEHOB C IIEIBIMU
koapdunmentamu. Teopema ["aycca. [Ipu3Hak HEMPUBOAMMOCTHU
Dli3eHITeHHA

MHoOTr04eHBI OT
HECKOJIBKUX Tepe-
MEHHBIX

Konblio MHOTOUNEHOB OT HECKONBKHX NepeMeHHBIX. CUMMeTpH-
yeckue MHoOrowieHsl. OCHOBHas TeOpeMa O CHUMMETPHUYECKHX
mHorowieHax. @opmynsl HetoToHa. Pe3ynbTaHT IByX MHOTrOUIe-
HOB. VICKiII0OUeHNE HEM3BECTHBIX U3 CHCTEM ABYX alreOpanIecKux
YpaBHEHHUH C AByMS HEW3BECTHBIMH. [IMCKPHMHHAHT MHOTOMJIE-
Ha, ero cBOMCTBa. JIUCKPUMHUHAHT MHOTOWICHOB 2 — 5 CTEeNeHel.

10.

BexTopHsle npo-
CTpaHCTBA

JlvHelHast 3aBUCUMOCTh W HE3aBUCHMOCTb CHCTEMBI BEKTOPOB
MIPOCTPAHCTBA HAJ NMPOU3BOJIBHBIM I0JIeM, cBoiicTBa. Kpurepuii
MTOIIPOCTPAHCTBA, INHEHHas 000104Ka. MaKkcuMaibpHas THHEHHO
He3aBHCUMas nojacuctema (0asza) cucTeMbl BEKTOPOB, paHr. bazuc
BEKTOPHOI'O MPOCTPAHCTBAa (MOJIPOCTPAHCTBA), Pa3MEPHOCTb.
Marpuna nepexoaa oT 0JHOTO 0a3nuca MPOCTPAHCTBA K JAPYTOMY.
KoopauHaTel BekTopa B JaHHOM 0asuce, MX M3MEHEHHUE IpH Iie-
pexone k apyromy 6Oasucy. M3omMopdu3M BEKTOPHBIX MpO-
cTpaHcTB. [lepecedyenue u cymMMa moanpocTpaHcTB. Ipsamas cym-
Ma MOJIPOCTPAHCTB.

®akrop-npoctpaHcTBO. JIMHEHHBIE (YHKIMM Ha BEKTOPHOM
MIPOCTPAHCTBE, HX OINpenensieMocTs obpasamu Oasuca. Comps-
KEHHOE IIPOCTPAHCTBO, AyaJbHBIH 0as3HC, €CTECTBEHHBIH H30-
MOPQH3M.

11.

EBKimnoBsl 1 yHH-
TapHbIEC IPOCTPaH-
CTBa

EBKIINI0BO POCTPaHCTBO, CBOMCTBA CKAISIPHOTO MPOU3BEACHMUS.
HepasenctBo Komu-byHsikoBckoro. Merpuueckrue COOTHOIICHUS
B €BKJHMJIOBOM INpocTpaHCTBe. OpTOroHaNbHas CHCTEMa BEKTO-
poB, npouiecc oproroHanusanuu I'pamma-lImunra. CymecTBoBa-
HHE OPTOHOPMHUPOBaHHOrO Oa3uca. OpTOroHaJbHOE JOMOIHEHHE
K TOJIPOCTPAaHCTBY M OPTOrOHAIbHAs INPOCKLUS BEKTOpAa Ha
MIOANIPOCTPAHCTBO €BKJIMJI0BA MIPOCTPAHCTBA. EBKINIOB U30MOp-
¢u3zM. OpTOHOPMUPOBaHHBIE 0a3UCHl €BKIHAOBBIX IPOCTPAHCTB,
OpPTOTOHAIBFHOCTh MATPHIIBI ITEPEX0JIa OT OJHOTO TAKOTO Oa3uca K
JIpyroMy. YHUTapHbI€ NPOCTPAHCTBA, MOJyTOpPAJIMHEHHBIE KOM-
IUTEKCHBIE OpPMBI. MeTpHyecKie COOTHOIIICHHS M BOTIPOCHI, CBSI-
3aHHBIE C OPTOTOHAILHOCTBIO, B YHUTAPHOM IPOCTPAHCTBE.

12.

Jlunetinsre oTobOpa-
JKEHHS BEKTOPHBIX
MIPOCTPaHCTB

Jluneiinsle oToOpakeHHs (ONEPaTOpbl) BEKTOPHBIX NMPOCTPAHCTB
HaJl OJJHUM U TeM >xe mojieM. O6pa3 M A1po JIMHEeHHOro oToOpa-
JKCHHUS, PaHT U 1e(EKT, UX CBA3b C PA3MEPHOCTHIO 00JIACTH OIpe-
JeneHuss oroOpaxeHus. MaTpunbl JMHEHHBIX OTOOpa)XXeHUH
(omepatopoB), X U3MEHEHHE TPU Mepexoje K ApyruM Oazumcam.
[IpocTpaHCTBO JIMHEHHBIX OTOOpaXKeHHWi, anredpa JIMHEHHBIX
OIIEpaTOpOB, MOJIHAS JUHEWHAs IpyIa HEBBIPOKIACHHBIX JTUHEH-
HBIX orepaTtopoB. M30MophH3M NPOCTPaHCTB JIMHEHHBIX 0TOOpa-
KEHUH W TPpSAMOYTONbHBIX Marpuil. M3omopdusm anredp (mom-
HBIX JIMHEHHBIX TPYIIT HEBBIPOXKICHHBIX) JIMHEHHBIX OIEpaTopoB
1 KBaJIPaTHBIX (HEBBIPOXKJICHHBIX) MaTpull. COOCTBEHHBIE 3HAYE-
HUSI 1 COOCTBEHHbIE BEKTOPHI JIMHEHHBIX ONepaTopoB. Jlnarona-
JIU3UpPyEMBIE ONEepaToOpbl. XapaKTePUCTUUECKU MHOTOUIEH Ome-
paropa. Teopema I"'amunbroHa-Kamu. MuHUManbHbI MHOTOWIEH
omeparopa. KopmanoBa HopmanpHast (opma (CKH®) matpumst
oreparopa.

VHBapuaHTHBIE IOINPOCTPAHCTBA JIMHEIHOTO oOIepaTopa,
pa3ioKeHHEe TPOCTPAHCTBA B MNPSAMYI0 CyMMYy HHBapHaHTHBIX
noanpocrpancts. Ilpsmas cymma nuHelHbIX oneparopoB. Kop-
HEBBIE MOJNPOCTPAHCTBA JIMHEIHOTO oneparopa, IeHCTBYIOIIEro
Haj noneM C. Pa3noskeHue npocTpaHCTBa B NMPSIMYIO CyMMY KOp-
HEBBIX MOJNPOCTPAHCTB JIMHEHHOro omeparopa. AJTOpUTM
HaxoXJieHus1 6a3uca, B KOTOPOM MaTpHIa JIMHEHHOTO orepaTopa
nmeer XKH®. Munumaneneiii MHorownen u JXXH®. Kpurepuit
JUaroHAJIM3UPYEMOCTH JIMHEMHOIO OIEepaTopa, NEHCTBYIOIIETO B




npocTpancTBe Hag nosem C.

13.

Jluneitnsle oneparo-
PBI EBKIMJIOBBIX U
YHUTAPHBIX MPO-
CTPaHCTB

CormnpsbkeHHOe oToOpakeHHe (Oneparop) YHHUTApHBIX (E€BKIMIO-
BBIX) IPOCTPAHCTB, €r0 CYIIECTBOBAHWUE M €AMHCTBEHHOCTH LIS
JAHHOTO JIMHEWHOro oToOpaxeHus (omepatopa). Marpuma co-
NIPSHKEHHOTO OIepaTopa B OPTOHOPMHPOBAaHHOM Oasuce, CBOM-
crBa. Teopema lllypa mns nuHe#HHOro omeparopa YHHTapHOTO
npoctpaHcTBa. HopManbeHBII omepaTtop yHHTapHOTO HPOCTpPaH-
CTBa, CYIIECTBOBAHME AJSI HErO Oas3mca M3 COOCTBEHHBIX BEKTO-
PpOB. YHUTapHBIN ONlepaTOp YHUTAPHOTO IPOCTPAHCTBA, KPUTEPUI
YHHTapHOCTH OIlepaTopa B TEPMHHAX €r0 COOCTBEHHBIX 3Haue-
HUM; IpyTHe KpUTSPUH. DPMHUTOB (CAMOCOTPSIKCHHBIN) OIIepaTop
YHHTapHOTO MPOCTPAHCTBA, KPUTEPHH 3PMHUTOBOCTH OIIEpaTOpA.
[TonoxxutenbHO (HEOTPUIATENHHO) OINPEAEICHHBIE SPMHUTOBBI
OIlepaTopsl, CBOiCcTBA. ApU(PMETHYECKHH KOpPEHb M3 HEOTpHIla-
TENILHO OMNPEAEICHHOT0 SPMUTOBA omeparopa. PasnokeHne yHU-
TapHOTo (€BKIIMI0BA) MPOCTPAHCTBA B MPSIMYIO CyMMY SiApa JaH-
HOTO JIMHEHHOTO orepaTopa W o0pa3a CONpSHKEHHOTO K HeMy
orneparopa. bropToHOpMupoBaHHbIE 0a3MChl YHUTAPHOTO (EBKIH-
JIOBa) MPOCTPAHCTBA, CBSI3b MEXIy MaTpHLAMK OIlepaTopa H CO-
NIPSHKEHHOTO K HeMy omeparopa. [locTpoeHue cHHTYISIpHBIX Oa-
3MCOB JUIS JINHEHHOTO OTOOpPaXEHHS YHHTapHBIX MPOCTPAHCTB.
PaznokeHns: TMHEHHBIX ONEPATOPOB YHUTAPHOTO MIPOCTPAHCTBA.

14.

KsanpaTuunsie
(dopMBI

KBagparnunast ¢opma, ee maTpuna. VM3MeHeHne MaTpuisl Mpu
JMHEIHOM TpeoOpa3oBaHnMy nepeMeHHBIX. [IpuBeneHne kBaapa-
THYHOH (OPMBI K KaHOHHYECKOMY Buay. HopMmanbHbIi BUI KBal-
partndHON (OPMBI, SKBUBAJICHTHOCTh KBaJpaTHUHBIX (opm. 3a-
KOH WMHEPLUH JeHCTBUTENBHBIX KBaJpaTHYHBIX (opM. Pacmana-
oniyecs KBaaparuanbie GopMbl. [1010KUTETHHO U OTPUIIATEIEHO
OIlpe/ieIeHHbIe KBajJpaTuiHble (opMmbl, kputepuil CuibBectpa.
[IpuBeneHne KBagpaTUYHOW (OPMBI K KaHOHHYECKOMY BHAY C
MIOMOLIBIO OPTOTOHAIBHOTO MPe0Opa30BaHUsI IEPEMEHHBIX.

[onsTne o nonmmHEHHOW (YHKIMH Ha BEKTOPHOM IIpO-
crpancTse. [IpeacraBnenne moMMIMHEHHONW (QYHKINU B BHIE IO-
JTVIIMHEHHOW (GopMBI B (PMKCHPOBAaHHOM 0a3nce HpPOCTPaHCTBA.
JlunetiHple, OWIMHEHHBIE W TONYyTOpaJHMHEWHBIC (DYHKIHMH, X
¢dopmbl. CuMmeTprdeckie GOpPMBI M MX CBSI3b C KBAaJPaTHIHBIMU
dhopmamm.

15.

OneMEeHTBI MHOTO-
MEPHOU reOMeTpUx

AdduHHOE U eBKIHIOBO TOUYEHYHOE MPOCTpaHcTBa. ADGUHHBIE U
JICKapTOBbl KOOPJMHATHI, PACCTOSIHHE MEXay Toukamu. I[linoc-
KOCTh B ahUHHOM MPOCTPAHCTBE, MapaMETPUIECKOE 3aJaHUe U
3aJjaHle CUCTEMOM TOoueK B 001ieM pacronoxeHnu. Obuue ypas-
HEHUSI TUIOCKOCTH B €BKIIMJIOBOM TOYEYHOM IPOCTPAHCTBE, B3a-
MMHOE pacmnojioKeHue Iuiockocte. Jlyd, oTpes3ok, mnoymnpo-
CTPAaHCTBO M MOJYIUIOCKOCTh B €BKJIMIOBOM TOYEYHOM IIPOCTPaH-
CTBE, NMEPIEHUKYJISIP K ockocTH. [Ipeobpa3oBanmst KOOpAMHAT.
JIBmKeHUsl, UX aHAIMTHYECKOE 3aJaHue, Tpynna JABMKeHHH. Bu-
IIBl TBIKEHUH, MX Kiaccudukanusi. AdduHHbIe Tpeodpa3oBaHUsL
€BKJIN/IOBBIX TOUCYHBIX IIPOCTPAHCTB.

Beimykiisle MHOTOTpaHHUKH, cuMIuiekc. Ompenenurens ['pa-
Ma. [Tapamnenenumen u ero 00beM B €BKIHIOBOM TOUYEYHOM IIPO-
cTpaHcTBe. ['eoMeTprdecKuii CMBICT ompenenuTens apGHuHHOTO
mpeobpasoBanus. Kagpuku, ux adduaHas KIaccupuKanms.
TeopeTnko-rpynmoBast To4yka 3peHUS] Ha TEOMETPHIO: EBKIIHJIOBA,
ad¢uHHAS M IPYTHE BUIBI TEOMETPHH.

16.

Hauana Teopun
rpymnn

I'pymiiel, moarpymIiel, UX CBOWMCTBA, IpuMepsl. [ pymmsr mpeodpa-
30BaHMH. ['pynmsl B reomerpun u pusuke. Llukimmdeckne TpyImsl.
CucteMbl NOPOXIAOIUX 3IEMEHTOB Ipynnbl. Pemerku mnoa-
rpynn rpynnel CMexHbIE KJacchl 10 HoArpymnne, teopema Jla-
rpamxe u ciencTsue u3 Hee. Hopmanbuble dakrop rpymmsl. [o-
MOMOpP(H3M TPYIHII, UX Xapakrepusauusi. TeopemMbl 0 rOMOMOp-
¢usme rpynm. IIpsmoe mpousBenenue rpymnn. KoHeuHONMOpoxk-
JICHHbIe a0eJIeBhl TPYNIbI, OCHOBHASI TEOpeMa 00 MX CTPOCHHMHU.




Paspemumbie 1 HepaspemmMmsbie rpynnbl. [IpocTeie TpymIbI, MO-
HATHE 00 UX KiaccupuKauu. [ pymmbl TOACTaHOBOK, TPAH3UTHB-
HBIC TPYMIBI MOJCTAHOBOK. [IpocTOTa 3HAKONIEPEMEHHOM TPYIIIIBI
A 1715t n > 6. CTpoeHHre CUMMETPHUYECKUX TPYII S3, S4, Ss.

17.

DneMeHTBl TEOPUHU
KOJIEI[ U TToJIEH

KomMmyTaTuBHBIE KOJbLIAa U UX HAeabl. JleHCTBUS Hal UaeaIaMu.
IIpocTble U MakcuMallbHBIE HAEANbI, UX Xapakrepusanus. dax-
Topkonbia. ['omomopdusmsr konen. [Ipsmas cymma xoxern. Lle-
JIOCTHBIE KOJbIIA TIABHBIX HJEANIOB, X apH(hMETHKA, IPUMEPBHIL.
Ilons u nmoamons, xapakTepucTuka noiisi. Pacmmpenus nonei,
creneHb pacmupeHus. Koneunsle pacmupenus nosei. ITpocteie
anreOpanvdecKue paciImpeHusl.

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHApPCKHe 3aHATHSA/ 1a00-
paTopHbie padoThI)

HaumenoBanue pas-
nena (TeMbl)

Temaruka 3aHATHI/PabOT

dopmMma Teky1e-
T0 KOHTPOJIS

CuHcTeMbl THHEHHBIX
ypaBrenmit (CJIY)

OneMeHTapHBIE TIpeoOpazoBanus Hax ypaBHeHsiMu CJIY, skBH-
BasieHTHOCTh. Meton I'aycca, uccnenosanue CJIY crynenuaroro
BUAa. ApupMeTHdecKoe JIWHEHHOE MPOCTPAHCTBO CTPOK R .
JluneiiHas koMOWMHANUSA CTPOK (TPAH3UTHUBHOCTH), TUHEHWHAs 3a-
BUcUMOCTh. ba3a cuctemsl cTpok, panr. [lognpoctpancTBo B R 7,
ero 0asuc u pasmepnocts. Onnopoanas CJIY, mpocTpaHCTBO ee
pelieHu, (QyHIaMeHTanbHas COBOKYIHOCTh perieHuil. CBs3b
Mex Ty MHO)kecTBamu perteHuit CJIY u accoruupoBaHHOH ¢ Hel
onHopoanoit CJIIY

IIpoBepka  no-
MaIlHero 3aja-
HUSI, KOHTPOJb-
Has paborta.

Martpuist

Martpunsl ¢ 1eficTBUTEIBHBIME dJIeMeHTaMH, UX Buabl. CoBmase-
HUE PAHTOB MATPHUIIBI 11O CTPOKaM M CTOJOLAM, PaHI MaTPHILIBL.
Teopema Kponekepa-Kanemnnu. Onepanuu HaJl MaTpuLaMu: Clio-
KEHHE W BBIUYUTAHHE MATpPUI], YMHOXXEHHE MAaTpHUI] Ha 4YHCIa U
yMHOXeHue Matpul. [ToHsTHs o kKonble n 06 anredpe. Anredpa
(xomp110) MaTpu. PaHr npou3BeaeHNS] MATPHIL

IlpoBepka mo-
MallHero 3aja-
HHS, KOHTPOJb-
Has paborta.

Onpenenurenu

[lepecTaHOBKH 71 CHMBOJIOB, UX YE€THOCTh. VI3MEHEHHE YETHOCTH
TIPY TPAHCHO3UIUAX CHMBOJIOB, KOJIMYECTBO YETHBIX M HEYETHBIX
nepecTaHoBOK. DopManbHbIe MOJCTAHOBKH 71 CHMBOJIOB, UX Y€T-
HOCTh U HEYETHOCTh, KOJIMYECTBO YETHBIX M HEYETHBIX IOJCTa-
HOBOK. OmpenenuTens 7-TO TOPSAIKA, MPOCTEHIIME CBOMCTBA.
Brruncnenue onpenenuTens ¢ MOMOIIBIO IEMEHTApPHBIX MPeos-
pa3oBaHUI HAJ CTPOKaMU M crojbuamu. MUHOp MaTpHIbI, aj-
reOpandeckoe JOTONHEHHE K DJIEMEHTYy MaTpuibl. Pasnoxkenue
OTIPENIENIUTEIIA IO CTPOKe (cTonOIy). Popmyna oOpaTHONW MaTpH-
upbl. [IpaBuno Kpamepa pewenus onpenenennon CJIY.

baszucHelii MuHOp MaTpuubl. HaxokneHwe paHra MaTpHIBI
METO/IOM OKalmileHHsi MuHOpamu. Teopema Jlammaca u cien-
ctBus U3 Hee. OmpenenuTeNns Nponu3BeAeHUS MaTpull, Gopmyitu-
poBka teopembl buue-Komm. O6oOmenHoe mpaBmio Kpamepa
pemenust npousBoasHOi CJIY

IIpoBepka  no-
MaIlHero 3aja-
HUSI, KOHTPOJb-
Hasi pabora.

OtoOpakeHus
MHOXECTB

OT0OpakeHUs] MHOXECTB, MX BUABI. PaBEHCTBO OTOOpaKCHMH.
YMHOXEHHE 0TOOpakeHHH, acCONMaTHBHOCTh. [Ipeobpa3zoBanus
MHOECTBa, WX (hopMasbHAs 3aIllUCh, YMHOXEHHE NpeoOpa3oBa-
Huii. [TogcTaHOBKM MHOXECTB, UX (OpMasibHAsI 3aITUCh, YMHOXKE-
HHUE N0ACTaHOBOK. EnnHuYHas 1 o0paTHasi 0JICTAHOBKH.

Ilposepka mo-
MAalIHero 3ana-
HMSI, KOHTPOJIb-
Hast pabora.

Anrebpanyeckue
CHCTEMBI

Bunapueie omepanmn (anrebpandeckne ONEpanyd) HA MHOXKe-
cTBax. [ pymmonysl, MX BHIBI U MpocTelmme cBoicTBa. Tadmmna
Komn rpymnmonna, npumepsl. CHMMeTpHUYECKH MOHOMA TPeoo-
pa3oBaHUI U CUMMETpHUECKasl IpyIma NOJCTaHOBOK n-I cTere-
uu. Konba (B yacTHOCTH, TOJIS), MX BHABI U NPOCTEHIINE CBO-
CTBa, mpuMepbl. Konblo MHOro4aeHoB HaJ MPOU3BOJIBHBIM IO-
JieM (B3aUMOCBSI3b aJireOpandeckoro U (pyHKIMOHAIBLHOTO B3TJIS-
JIOB Ha IIOHATHE «MHOTOWICH»). BeKkTopHBIE MpOCTpaHCTBA Hal
MIPOU3BOJIFHBIMHU TIOJISIMH, OIpENeNieHNe M IPOCTeHInne CBOM-
CTBa, IpUMepbl. ANIreOphl HaJ MPOU3BOIBGHBIMH MOJISIMH, OTIpeie-

IlpoBepka mo-
MaIllHero 3aja-
HUSI, KOHTPOJIb-
Hast pabora.




JICHUE W BUJBI aareOp, MpUMeEpBL.

Kosbio kiaccoB BbUeTOB, Kputepuii modst. [lone anrebpau-
yeckux uuces. [loarpynmnonasl, MOAKOIbIA U MOAIPOCTPAHCTBA,
npumepsl. [Tonsitue 06 n3oMopdusMe anredpanyecKux CUCTEM.

KomrekcHrle uncia
(KY)

Ilonarue o uucnoBoM moie. IlocTpoeHue Mo KOMIJIEKCHBIX
yucen C. Anredpandeckas popma 3anucu KU u cBs3aHHBIC C HEIO
MOHATUS, CBONCTBa conpsbkeHus. Monyns KU, HepaBeHCTBO Tpe-
yronpHuKa. Tpuronomerpudeckass ¢opma 3amucu KU, mMynsTu-
IJIMKAaTUBHBIE CBOWCTBA MOIYJIs U apryMmenTa. JleiictBust Hag KU
B KOMIUIEKCHOW IIJIOCKOCTH C TOMOIUBIO LUPKYJIS W JHHEHKH.
®opmyna Myaspa. U3Bneuenue kopHeit uz KY. Kopuu u3 enu-
HUIIBL, TIEPBOOOPa3HbIE KOPHH.

®opmyna Oitnepa. Jlorapupmudeckas © TOKa3aTeNbHAs
(YHKIMH KOMIUIEKCHBIX ITEPEMEHHBIX.

IIpoBepka  nmo-
MaIlHETo 3aja-
HUSI, KOHTPOJb-
Has paborta.

MHoT041eHBI

MHoOTro4JIeHbI OT OJJHO NepeMeHHOI ((PYHKIIMOHAIBHBIN B3TJIS),
onepanuu Haa HuUMH. Konbua muorownenos R/x/ u C/x]. Cre-
IIeHb CyMMBI U NPOU3BEICHUS MHOTO4JIeHOB. J[leneHue ¢ ocrat-
KoM U 0e3 ocraTka B KOJIbLIe MHOTI'OYJIEHOB, cBoiicTBa. HOJl u
HOK mHoroueHos, anroputM Eskimuaa vaxoxnenust HO/L. Teo-
pema besy, kpaTHOCTh KOpHS MHOrousneHa. Cxema 'opHepa u ee
puUMeHeHHs. AnreOpandeckue pelieHus ypaBHeHUH 3-eif u 4-oif
cTeneHeil. JKBUBaJICHTHbIE (POPMYIMPOBKH OCHOBHOW TEOPEMBI
anreOpsl, ciaeacTBUs U3 Hee: GopMyisl Buera, HHTepIOIAIMOH-
HBIII MHOTO4YIeH Jlarpania, OTAeNeHe KPaTHBIX KOPHEH MHOTO-
YJIeHa.

Teopema IllTypma u ee mpuMeHEHHE IMPU OTACICHUM IEH-
CTBUTENbHBIX KOpHEI MHOrouneHa u3 R/x/. [lone parmoHanbHBIX
npobeii. PazioxxeHne pannoHaBHOM APOOH Ha MPOCTEHINE HaJ
nonsmu R u C. ParpioHanbHbIe KOPHH MHOTOUIEHOB C IENBIMU
koa(dunuentamu. Teopema "aycca. [Ipu3sHak HEIPUBOAUMOCTH
Ol3eHITeiHA

IIpoBepka  nmo-
MallHero 3anaa-
HUSI, KOHTPOJb-
Has pabora.

MHoOT047€HBI OT
HECKOJIBKUX Iepe-
MEHHBIX

Komap11o MHOTOYIEHOB OT HECKOJIBKUX MEpeMEeHHbIX. CUMMETpH-
yeckre MHOTOwWIeHBl. OCHOBHas TeopeMa O CHMMETPHUYCSCKHX
MHorowreHax. @opmynbl HetoToHa. Pe3yapTaHT ABYX MHOTOMIIE-
HOB. McKimoueHHe HEW3BECTHBIX W3 CHCTEM JIBYX anreOpamde-
CKUX YpaBHEHHUI C JABYMsS HEW3BECTHHIMH. [{MICKPUMHHAHT MHO-
rouieHa, ero cBoMcTBa. JIMCKpUMHHAHT MHOT'OWIEHOB 2 — 5 cTe-
TICHE.

IlpoBepka mo-
MallHero 3azia-
HHS, KOHTPOJIb-
Has paborta.

BexTopHsle po-
CTpaHCTBa

JluneiiHas 3aBUCUMOCTb M HE3aBHUCUMOCTb CUCTEMBI BEKTOPOB
MPOCTPAHCTBA HaJl MPOU3BOJILHBIM TIOJieM, cBoiicTBa. Kputepuit
MOJITPOCTPAHCTBA, JIMHEHHasT 00ojouka. MakcuMalbHas JTHHEH-
HO He3aBHCHMas mojacucteMa (0a3a) CHCTEMBI BEKTOPOB, PaHT.
ba3uc BekTOpHOro mpocTpaHcTBa (MOAMPOCTPAHCTBA), pazMep-
HOCTh. MaTtpuua mnepexojga OT OJHOrO 0a3uca MPOCTPAHCTBA K
npyromy. KoopamHaThl BekTOopa B JaHHOM 0asmce, UX U3MEHEHHE
pu miepexoje K qpyromy Oasucy. M3oMophusM BEeKTOPHBIX TPO-
ctpaHcTB. Ilepeceuenne u cymma mnoamnpoctpaHcT. IIpsimas
CyMMa MOANPOCTPAHCTB.

®daxTop-nipocTpancTBO. JIWHEHHbIE (DYHKIIMM Ha BEKTOPHOM
MIPOCTPAHCTBE, WX OIlpeAeseMocTb obOpazamu Oaszuca. Compsi-
JKEHHOE MPOCTPAHCTBO, ITyalbHBIH 0a3uC, €CTECTBEHHBIH H30-
MOp(hHU3M.

IIpoBepka  no-
MaIllHero 3aja-
HUSI, KOHTPOJb-
Hasi pabora.

10.

EBKnni0BbI U yHU-
TapHbIE IPOCTPaH-
CTBa

EBKJINZI0BO POCTPAHCTBO, CBOMCTBA CKAJSIPHOIO MPOU3BEICHMUSL.
HepasenctBo Komu-byHsikoBckoro. Merpruyeckre COOTHOIIEHUS
B E€BKJIMIOBOM IpocTpaHcTBe. OpTOTOHAJIBHAS CHCTEMa BEKTO-
poB, mipotiecc oproroHanu3anuu [ pamma-IlImunra. CymecTBoBa-
HHE OPTOHOPMHUPOBAHHOTO Oa3nca. OpTOTrOHAIBHOE JOMOTHEHHE
K MOJNPOCTPAHCTBY U OPTOTOHAIbHAs MHPOEKIHsS BEKTOpa Ha
MOJIPOCTPAHCTBO €BKIIUI0BA NMPOCTPAHCTBA. EBKINIOB U30MOp-
¢u3M. OpTOHOPMHUPOBAaHHBIE 0a3KChl EBKIMAOBBIX MPOCTPAHCTB,
OPTOTOHAILHOCTH MaTPHIIBI IIEpexoJia OT OJJHOTO TAKOro Oasuca K
Jpyromy. YHUTapHblE NPOCTPAHCTBA, MOJYTOPAIMHENHHBIE KOM-

IlpoBepka mo-
MallHero 3ana-
HMSI, KOHTPOJIb-
Hasi pabora.
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IIJICKCHBIC (l)OpMI)I. MeTpI/I‘IeCKI/IC COOTHOIICHUSA U BOIPOCHI, CBA-
3aHHBIC C OPTOTOHAJILHOCTHIO, B YHUTAPHOM HPOCTPAHCTBEC.

11.

Jlunetinsie oTobOpa-
JKEHUsI BEKTOPHBIX
MPOCTPAHCTB

Jluneiinble oToOpaskeHus1 (ONepaTopsl) BEKTOPHBIX MPOCTPAHCTB
HAJ OJTHUM U TeM ke mojiem. O0pa3 u sapo JTUHEWHOro 0ToOpa-
JKEHUs, PaHT U JIe(eKT, UX CBSI3b C Pa3MEPHOCTHIO 00JIaCTH OTpe-
JeTIeHUsT  OToOpakeHWsl. Marpuipl JIMHEHHBIX OTOOpaskeHHUH
(onepaTopoB), X M3MEHEHHUE MPH Nepexoie K APYruM Oaszucam.
[IpocTpancTBO NWHEHHBIX OTOOpaKeHWH, anreOpa JIHMHEHHBIX
OIIEpaToOpOB, MOJHAS JIMHEHHAS IPYIa HEBBIPOXKICHHBIX JINHEH-
HBIX OIepaTtopoB. M3oMophu3M MpOCTPaHCTB JIMHEHHBIX OTOO-
PaKEHUH 1 IPAMOYTONBHBIX MaTpull. M3omopdusm anredp (mom-
HBIX JINHEHHBIX TPy HEBBIPOXKACHHBIX ) INHEHHBIX OIEPATOPOB
1 KBQJIPaTHBIX (HEBBIPOXKIEHHBIX) MaTpull. COOCTBEHHEBIC 3HAUE-
HUSI U COOCTBEHHBIC BEKTODHI JIMHEHHBIX OmneparopoB. JuaroHa-
JIM3UPYEMBIEC ONepaTopbl. XapakTepUCTUYECKUI MHOTOUIEH Olle-
patopa. Teopema "'amunbrona-Kanu. MuHMManbHbIM MHOTO4ICH
omneparopa. JKopaanoa HopmaibHas ¢opma (KH®D) marpuist
oreparopa.

VuBapuaHTHBIE MOINPOCTPAHCTBA JIMHEHHOTO —oOIepaTopa,
pa3JIOKEHUE MPOCTPAHCTBA B NPSAMYI0 CyMMY HHBapHaHTHBIX
noAnpocTpaHcTs. Ilpsimas cymma nuHEHHBIX omeparopoB. Kop-
HEBBIE MOJNPOCTPAHCTBA JIMHEHHOTO OIepaTopa, ACHCTBYIOLIETO
Hax noseM C. Pa3nokeHne MpoCTpaHCTBA B MPSIMYIO CyMMY KOp-
HEBBIX MOANPOCTPAHCTB JIMHEHHOrO omepaTopa. AJITOPHTM
HaxoxXJeHus1 6a3uca, B KOTOPOM MaTpulia JIMHEWHOTo ornepaTopa
nmeetr XXH®. Munumansasiii MaorouneH u JKH®. Kpurepuit
JUaroHaJIM3UPyEeMOCTH JIMHEHHOTO OllepaTopa, NEHCTBYIOLIErO B
npoctpaHcTse Haj noseM C.

IIpoBepka  no-
MallHero 3anaa-
HUSI, KOHTPOJb-
Has pabora.

12.

JIuHeliHble oneparo-
PbI CBKIIMAOBBIX U
YHUTApHBIX IPO-
CTpaHCTB

ComnpspkeHHOe 0TOOpaskeHHe (ONeparop) YHHTApHBIX (€BKIHUIO-
BBIX) NIPOCTPAHCTB, €T0 CYIIECTBOBAHHUE U €IUHCTBEHHOCTH VIS
JAaHHOTO JIMHEHHOro oToOpaxkeHHs (omeparopa). Marpuma co-
MIPSHKEHHOTO OllepaTopa B OPTOHOPMHPOBAHHOM 0asmnce, CBOM-
ctBa. Teopema Ilypa i nAMHEHHOro omepaTtopa yHHTapHOTO
mnpocTpaHcTBa. HopManbHbIN onepaTop yHHTapHOIO MpPOCTpaH-
CTBa, CYIIECTBOBAHHUE U1 HETro 0a3zuca M3 COOCTBEHHBIX BEKTO-
POB. YHUTapHBII ONEpaTop YHUTApPHOIO MPOCTPAHCTBA, KPUTE-
pHUHl YHUTapHOCTH OIlepaTopa B TEPMHUHAX €ro COOCTBEHHBIX 3Ha-
YeHUH; ApyTrue KpUTepUH. DPMHUTOB (CAaMOCONPSKEHHBIN) onepa-
TOp YHHTapHOTO MPOCTPAHCTBA, KPUTEPHH 3PMHUTOBOCTH OIEpa-
TOpA.

ITonoxwurensHO (HEOTPHUIATENHHO) ONpEEICHHbIE S3PMUTOBBI
OIIepaTophl, CBOMCTBA. ApH(METHYECKUH KOPEHb M3 HEOTpPHIA-
TEJIbHO ONpPEAEICHHOr0 PMUTOBA oneparopa. PasnoxeHue yHu-
TapHOTO (E€BKJIMIOBA) MPOCTPAHCTBA B NPSIMYIO CYMMY SApa JlaH-
HOTO JIMHEHHOTO orepaTopa M 00pa3a CONPSDKEHHOTO K HEMY
orneparopa. buopToHOpMuUpOBaHHBIE 0a3MCHl YHHTapHOTO (€B-
KJIIMJI0Ba) MTPOCTPAHCTBA, CBA3b MEXAY MaTpUIAMH OIeparopa 1
COIIPSDKEHHOTO K HeMy omeparopa. IlocTpoeHue CHHIYISPHBIX
0a3mMCoB I TMHEHHOTO OTOOPaKEHUSI YHUTAPHBIX MIPOCTPAHCTB.
Pa3noxxeHns TMHEMHBIX ONIEPaTOPOB YHUTAPHOIO IPOCTPAHCTBA.

IlpoBepka mo-
MallHero 3aja-
HHS, KOHTPOJb-
Has pabora

13.

KBanpaTuunsie
(dopmBbI

Ksagparnunas ¢opma, ee marpuia. M3smenenne MaTpuisl mpu
JTUHEHHOM TpeoOpa3zoBaHMU NepeMeHHbIX. [IpuBenenne kBaapa-
TUYHOH (DOPMBI K KaHOHMYECKOMY BuAy. HopManbHBIN BU KBaJ-
paTtudHON (OPMBI, SKBHBAIEHTHOCTh KBaJIPAaTHYHBIX (QopM. 3a-
KOH MHEPLUUH AEHCTBUTEIBbHBIX KBaApaTHUHbIX (GopM. Pacmana-
fomyecs KBagpaTHaHble GopMbl. [10J0KNUTETBHO U OTPHLIATEb-
HO OTpeJieNieHHbIe KBajpaTHuHble GopMbl, Kputepuil CuibBecT-
pa. [lpuBeneHne kBagpaTnaHON GOPMBI K KAHOHHYECKOMY BUJTY C
TIOMOIIBI0 OPTOTOHAIBHOTO PE00pa30BaHMs IEPEMEHHBIX.
[lonstne o mommnuHEHHONW (YHKIMH Ha BEKTOPHOM IIPO-

IlpoBepka mo-
MalllHero 3aja-
HHS, KOHTPOJIb-
Has pabota
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crpaHcTBe. [IpencraBneHue NOJMMIMHEHHOW (QYHKIMH B BUJIE
MOJMIIMHEHHON (POPMBI B PUKCHPOBAHHOM Oas3uce MPOCTPAHCTBA.
Jlvnelinple, OWJIMHEHHbIE M TOJMYTOpaIWHEWHbIE (QYHKIMH, HX
¢dopmbl. Cummerpuueckre GopMbl U UX CBA3b C KBaJIPaTUYHBIMU
(dbopmamu.

14. 3J1eMEHTBI MHOTO-
MEPHON reOMeTpUH

AddpuHHOE 1 eBKINAOBO TOYEYHOE MPOCTPaHCTBA. ADPHUHHBIE U
JIeKapTOBBl KOOPIAHMHATHI, PAacCTOSHHE MexIy Toukamu. Ilmoc-
KOCTh B a)(UHHOM IPOCTPAHCTBE, NMapaMeTPUIeCKoe 3alaHie U
3aJaHle CHCTEeMOH TodeKk B oOmeM pacmonoxeHun. OOrmme
YpaBHEHUs IUIOCKOCTH B €BKJIHMIOBOM TOYSYHOM IIPOCTPAHCTBE,
B3aUMHOE PaCIOJIOKEHUE IUIOCKOCTEN. JIyd, O0Tpe3ok, moaynpo-
CTPaHCTBO M MOJYIUIOCKOCTh B EBKIMIOBOM TOYEYHOM IIPO-
CTpPaHCTBE, MEPHEHIUKYJSp K IuockocTH. [IpeoOpa3oBanust Ko-
opauHaT. J|BW)KEHMS, UX aHaJIWTHYECKOE 33JaHHe, IpyIIa JBH-
keHud. Buapl aBrkeHuid, ux knaccudukanus. AQQpuHHBIC mpe-
00pa3oBaHMs €BKIIMIOBBIX TOUCUHBIX IIPOCTPAHCTB.

Beimykisle MHOTOTpaHHHMKH, cumiuiekc. Ompenenurens ['pa-
Ma. [Tapaienenumnen u ero 00beM B €BKIMIOBOM TOUYEYHOM MPO-
cTpaHcTBe. ['eoMeTpuueckuil cMbIci ompenenurens apGuHHOTO
mpeobOpasoBanus. Ksagpuku, ux adduaHAT KiIaccuUKamus.
TeopeTHKO-TPyIIIOBast TOYKa 3pPEHUS Ha TEOMETPHIO: eBKIIHIOBA,
adduHHAS M APYTHE BUIbI TCOMETPUIA.

IIpoBepka  no-
MallHero 3aja-
HUS, KOHTPOIIb-
Has pabora

5. Hayana Teopun
rpymnm

I'pynmsl, moArpynmsl, ©X CBOKWCTBa, IpUMephl. [ pymmbl mpeodpa-
3oBaHuil. ['pynmel B reomerpun U ¢usuke. Luknmmaeckue rpyn-
1el. CHCTEMBI TOPOXKIAIONIUX IEMEHTOB TPyIbl. PemeTku noj-
rpynn rpynmsl CMexHbIe KJIacchl Mo moArpymme, teopema Jla-
rpamke u cieactsue u3 Hee. Hopmanbhbie dakrop rpymmsl. [o-
MOMOp(H3M TPy, UX XapakTepuzanus. TeopeMbl 0 TOMOMOP-
¢usme rpymn. Ilpsimoe mpoumsseneHue rpymn. KoHeuHOMOpoxk-
JIeHHble a0eseBbl IPYMIbl, OCHOBHAs TeopeMa 00 MX CTPOCHHH.
Paspemmmble n Hepaspemumble rpynmsl. [IpocTsle rpynmel, mo-
HATHE 00 WX Kiaccupukanuu. ['pynmsl MOACTaHOBOK, TPaH3H-
TUBHBIE TpPYINNbl MOACTaHOBOK. IIpocToTa 3HaKomepeMeHHON
rpynnbl A, ans n > 6. CTpoeHre CUMMETpUYECKUX Ipynn Sz, S4,
Ss.

IIpoBepka  no-
MaIlHero 3aja-
HHS, KOHTPOJIb-
Hasi pabota

16. | DnemeHTBl TEOpUHU
KOJIEI[ U TIOJIEH

KomMmyTaTHBHBEIE KONBLA U UX UAeanbl. JIeiicTBUS Haa UealaMH.
IIpocTele ¥ MakcHUManbHBIE HIEANbl, UX XapakTepu3anusa. PDax-
TopKoJbIa. I'oMmomopdusmer kornern. [Ipsmas cymma koser. Lle-
JIOCTHBIE KOJIbLIA TJIABHBIX H/IEAJNOB, UX apU(PMETHKa, PUMEPBHIL.
Ilons m moamons, XapakTepuUCTHKa Mojs. PacuimpeHus mnoiiew,
cTeneHb pacmupenus. Koneunsle pacmmpenus noseit. [Ipocteie
anreOpandyecKue pacIIupeHusl.

IIpoBepka  no-
MaIllHero 3aja-
HUSI, KOHTPOJb-
Hasi pabora

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), koi-
noksuyM (K), rectuposanue (T) u T.1.

2.3.3 IIpuMepHasi TeMaTHKa KypCOBbIX padoT (IIPOEKTOB)

KypcoBbie paboThl He IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)
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Bun
IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTieYeHu sl JUCHMILIN-

Ne CaMOCTOATEJILHOM .
HBI 110 BBINOJIHEHUIO CAMOCTOSATEIbHOUH PadoThI
padoThI
1 2 3

1. Metoauueckue yka3zaHus JUisl IOJTOTOBKU K 3aHSATHUSM JIEK-
LIMOHHOI'O U CEMMHAPCKOr0 TUIA. Y TBEPXKACHBI HAa 3acEelaHUU
CoBera (hbakynbpTeTa MaTeMaTHKH U KOMIIBIOTEPHBIX HaykK
®I'BOY BO «KyOI'Y». Ilpotokon Ne 7 ot 14 mas 2026 .
2. Metoauyeckie yKa3aHHs IO BBIIOJHEHUIO CAMOCTOSITEINb-
HOM paboThl oOywarommxcs. YTBepkaeHbl Ha 3aceqanuu Co-
BeTa (akylIbTeTa MAaTEMaTHKH W KOMIIBIOTEPHBIX HayK
[ToaroroBka K Te- OI'bBOY BO «KyoI'V». ITpotokon Ne 7 ot 14 mas 2026 T.
Kyliemy KoHTpouto | 3. Meroauueckue yka3aHMs 110 HCIOJIb30BAHUIO MHTEPAKTHB-
HBIX METOJIOB 00ydeHus. YTBepxkaeHbl Ha 3acenanuu Cosera
¢dakynbTeTa MaTeMaTUKU M KoMIbloTepHBIX Hayk ®PI'BOY BO
«KyoI'Y». IIporokon Ne 7 ot 14 mas 2026 .

4. Meroanyeckne yKa3zaHHs 110 TTOATOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepxkaeHbl Ha 3aceqanuu CoBeta paxyiib-
TeTa MaTeMaTUKM M KommbloTepHbiX Hayk PI'BOY BO
«KyoI'Y». IIporokon Ne 7 or 14 mas 2026 1.

1. MeTtoauueckue yKa3aHHs MO BBIIOJHEHUIO JIAOOPATOPHBIX
paboT. YTBepxkeHbl Ha 3acenanun Cosera ¢akysbTeTa mMare-
MaTUKU U KommbioTepHbIXx Hayk @I'BOY BO «Ky6I'Y». IIpo-
Tokoan Ne 7 ot 14 mas 2026 .

2. Metoauyeckue YyKa3aHHS IO BBIIOJHEHHIO PacyeTHO-
rpaduyecKkuX 3aJaHui. YTBEpXkIACHb Ha 3acenanun CoBera
dakynbpTeTa MaTeMaTUKU U KoMIlbloTepHbIX Hayk PI'BOY BO
«KyoI'VY». IIpotokosnr Ne 7 ot 14 wmas 2026 T.

Brinonnenue na6o-
paTOpHBIX paboOT U
2. pacyeTHo-
rpaduyecKux 3aaa-
HUU

Mertoanyeckue ykazaHus 1O MOJrOTOBKE U 0(OPMIICHHUIO OTYE-
Ta MO MpaKTUKe. Y TBEpPKIeHBI Ha 3acenanuu Cosera (paxkyibTe-
Ta MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk @PI'BOY BO «KyOI'Y».
ITporokon Ne 7 ot 14 mas 2026 r.

[ToaroroBka u
4. odopmiieHne otye-
TOB TIO TTPAKTHKE

Meroauueckne yka3aHus 110 BBIIIOJHEHHUIO U 3aILUTE BBINYCK-
HOM KBaTM(UKAIIMOHHON paboThl (OakamaBpuaT, MarucTparypa,
crienanuTeT). YTBepxkaeHbl Ha 3aceqanuu CoeTa ¢akyabTeTa
MaTeMaTUKd U KoMIibloTepHbIXx Hayk ®I'BOY BO «Ky6I'V».
IIpotokon Ne 7 or 14 wmas 2026 .

Brimonnenue u 3a-
[IMTA BBIMTYCKHOU
KBaJTU(DUKAITOHHOM
paboThI

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHONM pPabOThl 00ydaroIUXCs U3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

Jnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,
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3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIe IPUA O0CBOEHUH TUCHMUILIUHBI (MO-
JLyJist)

B xone u3yudeHus AMCHUIUIMHBI IPETYyCMOTPEHO HMCIIONIb30BaHKUE CIEIYIOMINX 00pa3oBa-
TEJIbHBIX TEXHOJOTUH: JIEKIUH, Ja0OpaTOpHbIC 3aHATHS, MPOOJIEMHOE OOydeHHe, MOIyJIbHas
TEXHOJIOTHS, MOJArOTOBKa MUCbMEHHBIX AHATUTHUECKUX PAa0OT, caMOCTOsATEeNbHAsl paboTa CTy-
JICHTOB.

KoMreTeHTHOCTHBIN MOAX0A B paMKax MpernojaBaHus AUCHUIUIMHBI Pealu3yeTcsl B HC-
[10JIb30BAHNN UHTEPAKTUBHBIX TEXHOJOTUN M aKTUBHBIX METOJOB (IIPOEKTHBIX METOAMK, MO3IO-
BOTO IITypMa, pa30opa KOHKPETHBIX CUTYallUi, aHalu3a MEeJAarornyeckux 3ajad, Meaaroruye-
CKOT'0 9KCIIEPUMEHTA, HHBIX ()OPM) B COYETAHUH C BHEAYAUTOPHOU PabOTOM.

NudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUYEHUU JHUCHUIUIMHBL: HCIIOIb30-
BaHNE HMH(OPMAIIMOHHBIX PECYPCOB, MOCTYMHBIX B MH(POPMALMOHHO-TEICKOMMYHHUKALIMOHHOM
cetu MHTEpHET.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHIEMbIE IPH U3YYCHUN AUCLIUIUINHBI
— JUIS JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/J0POBbSI MPEIyCMOTpEHA OpraHU3aIusi KOH-
CYJIbTAllUil C UCIIOJIb30BAHNUEM DJIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CPeACTBA JJIA TEKYLIEro KOHTPOJISI YCIeBAeMOCTH U MPOMeEKY-
TOYHOM aTTEeCTANH

OrneHouHbIE CpeACTBA MpEAHA3HAYEHBI JJI1 KOHTPOJIA U OLIEHKM 00pa30BaTeNbHBIX J0-
CTIDKEHHH 00y4aroMXcsi, OCBOMBIIUX MTPOrpaMMy Y4eOHOW AUCUUIUINHBI «A12ebpay.

OneHouHble cpencTBa BKIKYAET KOHTPOJIbHBIE MAaTEPHUAbl ISl IPOBEACHHS TEKYLIero
KOHTPOJISAA B GOpME pPa3HOYPOBHEBBIX 3a/laHUM JUIsl KOHTPOJIBHBIX pa0OT, TEOPETUUECKUX BO-
IPOCOB K KOJIJIOKBUYMY, JIOKJIa/1a-IIPe3eHTAlUU 110 IPOOIEeMHBIM BOIIPOCaM U MPOMEeKYTOYHOM
arrecTauMu B GopMe BONPOCOB U 33JaHUI K SK3aMEHY.

CprKTypa OLICHOYHBIX CPEACTB IJIsA TeKyIHeﬁ H HpOMe)KyTO'lHOﬁ aTrecraunumn

KOZ[ 1 HAMMCHOBAHUEC HaumenoBanue o1ieHOYHOTO CpeAcTBa

Ne Pesyneratel 00ydeHus
WHJIIKaTopa . IMpomexyTouHas
/T (B cootBeTcTBHM C 1I. 1.4) Texymui KOHTPOJIb
(B cooTBeTcTBHH C 11. 1.4) aTTeCcTalus
OIIK-1.1. [pumensier | B pesymbrare wu3yuenms | KonrponpHas pabora Nel Bormpoc Ha 3k3a-

0a3oBbIC 3HAHMS, MOJNY-
YeHHBIC B 00JNAcTH Mare-
MaTH4YeCKUX H(MIN) ecTe-
CTBEHHBIX HayK

yueOHOH JVCITUTIITHBI
oOyuaromuiics 3HaeT BO3-
MOJKHBIE c(hepbl MpUMeHe-
HUS anrebpanyecKux 3Ha-
HHM B Apyrux oOmacTsax
MaTeMaTHKH U JHCIUIIIH-
HaX €CTeCTBEHHOHAYYHOIO
CoJIepKaHus

B pesynpraTre wu3ydeHUs
yaeOHOI JTUCTIATUTHHBI
oOyuvaromuics yMeeT
NPUMEHSTh  TOJYyYEHHbIE
HaBBIKH B JPYIHX o00Ia-
CTSX MaTeMaTH4eCKOro
3HaHMS W JUCLUIUIMHAX
€CTEeCTBEHHOHAYYHOTO
COJIepKAHUS

B pesynpraTre wu3ydeHHs
y4aeOHOH JIUCITUTUIAHBI
oOyJarormuics BIIajiceT
HABBIKAMH  MPHUMEHEHHSI
anreOpanvdecKkux 3HaHUN B
Ipyrux o0xacTsIX mMareMa-
THKA W JTUCIHIUIMHAX

KontponsHas pabora Ne2

KonTtponsnas padora Ne3
Kontpomnsuas pabora Ned
Kontpomnsnas pabora Ne5

Kontponsras padora Ne6
Pedepar

MmeHe (1 cemectp)
1-39

Bormpoc Ha 3k3a-
MeHe (2 cemecTp)
1-39

Bormpoc Ha 3k3a-
MeHe (3 cemectp)
1-37
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€CTECTBEHHOHAYYHOTO
COZIEpKaHUS

OIIK-1.2. OuenmBaer u
dhopMymHpyeT  aKTyasb-
HBIE W 3HAYUMBIC IIPO-
Omembl  (yHIAMEHTANIb-
HOW MaTeMaTHKH

B pesyapTate wu3yudeHus
y4eOHOH JVCITUTIITHBI
oOyJaromuiicss 3HaeT aK-
TyanbHBIE ¥  3HAYMMBIC
poOIeMBI ¢dbyHmamen-
TanbHOI MaTEMaTUKU

B pesymprare usyueHus
y4eOHO# JIUCTIATUTAHBI
oOyuJaromuics yMmeeT ole-
HUBaTh U (POPMYJIHUPOBATH
aKTyalbHbIC ¥ 3HAYHMEIC
TpOoOIeMBI ¢dbyHmamen-
TaJbHOW MATEMaTUKU H
OTIPEeNeNATE METONBl HX
peleHust aKTyaJdbHBIX U
3HAYMMBIX IpOoOIEMBI
(yHIaMeHTaIIFHOW — MaTe-
MAaTUK

B pesynpraTre wu3ydeHUs
yueOHOM JIUCITUTIIAHBI
oOyvaromuiicss  Biajeer
anreOpandecKuMu  MeTo-
JIAMH PEUICHUS

Kontponsnas padora Nel
KontponsHas padora Ne2

KontponsHas padora Ne3
Kontponsuas padora Ned
KonrponbHas padora Ne5

KonrponbHas padora Ne6
Pedepar

Bormpoc Ha 3x3a-
meHe (1 cemectp)
1-39

Bormpoc Ha 3k3a-
MeHe (2 cemecTp)
1-39

Bompoc Ha 3k3a-
MeHe (3 cemecT)p)
1-37

I1IK-1.1. 3HaeT oCHOBHBIE
MOHSATHUSA, UACH U METOIbI
(hyHIaMCHTANBHBIX Mate-
MaTHYECKUX JIUCIUIUIMH
Ui pemieHns 0a30BBIX
3a1a4

B pesynpraTre wu3ydeHUs
yueOHOMH JIUCITUTIIAHBI
oOyJarommuiicss 3HaeT oc-
HOBHBIC TOHATHUS, WACH H
METOJBI anreOpsl A pe-
mIeHus 0a30BBIX 33124

B pesympraTe u3yucHUS
y4eOHOU JHCIATITHHBL
oOyuaromuiics yMmeer
MPpUMCHATb OCHOBHBIC I10-
HATHUA, HJICH H MCTOIbI
anreOpsl UL pelIeHHs
0a30BBIX 3a/1a4

B pesynpraTre wu3ydeHUs
y4ueOHO JIUCITUTIIAHBI
oOygarommuiics  Biajeer
HaBBIKAMH  TNIPUMCHCHHS
anreOpanyeckux  3HAHUH
UL permieHus  0a30BBIX
3a1ad

KonrponbHas padora Nel
KonrponbHas padora Ne2

KonTtponsHas padora Ne3
Kontponsras padora Ned
KontponsHas padora Ne5

KonrponbHas padora Ne6
Pedepar

Bompoc Ha 3k3a-
MmeHe (1 cemectp)
1-39

Bormpoc Ha 3x3a-
MeHe (2 cemecTp)
1-39

Bompoc Ha 3k3a-
MeHe (3 cemecTp)
1-37

IIK-1.2. VYmeer nepena-
BaTh pE3yNbTAaThl IPOBE-
JIEHHBIX TEOPETUYECKUX H
MIPUKJIATHBIX HUCCIIE0Ba-
HUW B BHJIE KOHKPETHBIX
MPEeIMETHBIX pEeKOMEH/Ia-
LM B TEpMHUHAX Ipea-
METHOH 00J1acTu

B pesymbrare un3ydeHums
yueOHOH JVCITUTIITHBI
oOy4Jaromuiicss 3HaeT Me-
TOIBI  (OPMYITHPOBAHUS
pe3ynpTaToB  IIPOBEJCH-
HBIX  TEOPETHYECKHX U
MIPUKIAJHBIX  HCCIII0BA-
HUH B BHAE KOHKPETHBIX
PEKOMEHJalMi B TEpMHU-
Hax anreOpsl

B pesynaprate wu3yueHus

y4eOHO JUCTIATUTAHBI
obyuaroruiics ymeer Tie-
penaBath pe3yNbTaTh

MPOBCACHHBIX TEOPETHUYC-
CKMX W TPHUKIATHBIX HC-

Kontponsnas padora Nel
KontponsHas pabora Ne2

KonTtponsnas padora Ne3
Kontponsuas pabora Ned
Kontponsnas padora Ne5

Konrponbnas padora Ne6
Pedepar

Bormpoc Ha 3x3a-
MmeHe (1 cemectp)
1-39

Bormpoc Ha 3k3a-
MeHe (2 cemecTp)
1-39

Bormpoc Ha 3x3a-
MmeHe (3 cemectp)
1-37
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CJICIOBaHNH B BHJE KOH-
KPETHBIX MIPEAMETHBIX
pEeKOMEHJAaUUi B TEPMHU-
Hax anreOpsl

B pesymbrare usyueHus
y4eOHO# JIUCTIATUTAHBI
oOyuwatomuiics  Biageer
MeTogaMHu  (QOpMyIHpOBa-
HUSL pPEe3yIbTaTOB IIPOBE-
JCHHBIX TEOPETHUECKUX WU
MIPUKITAAHBIX ~ HCCIIE0Ba-
HUH B BHAE KOHKPETHBIX
peKoMeHAauuil B TEPMHU-
Hax anreOpsl

TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIe MAaTepHAJIbI, HeO0X0AUMbIe /ISl OLlEeHKH 3HAa-
HHUH, YMEeHUIl, HABBIKOB U (WJIH) ONBITA AeSATeJIbHOCTH, XapaKTePU3yIMX dTanbl GopMu-
POBaHUS KOMIIETEHIUI1 B MpoLecce 0CBOEHHsI 00pa30BaTeJIbHOM NMPOrpaMMbI

Ilpumepnulii nepeuens 60npocos u 3a0anuil

Konumponvnaa pabomahNe 1 6 nepeom cemecmpe

1. Haligute MHOXKECTBO peLIeHHUI cuCTEeMbl TMHEHHBIX ypaBHeHUH (1).
2. Haiinure QyHIaMEHTAIbHYIO CUCTEMY PELICHHIH CHUCTEMbl JIMHEHHBIX OJHOPOIHBIX ypaBHE-
HUU, aCCOIIMMPOBAHHOM K cucteme (1).

3. Haiinute ocHOBHBIE (0a3uCHBIC) PEIICHUS CUCTEMbI JTMHEHHBIX ypaBHEeHUH (1).
4. Beiuncnure matpuny AB —2C .
5. C moMomuipIo 3JIeMEHTapHbIX MTPeo0pa3oBaHUil HalliuTe MaTpully, 0OpaTHyIo K Marpuie (3).
6. ITo popmyne HaliguTe MaTpuily, oOparHyto kK Matpuiie (3).
7. Pemnte cuctemMy JIMHEWHBIX ypaBHEHUN (5) MaTPUUHBIM CIIOCOOOM.

8. C noMo1Ib0 3JIeMEHTapHbIX IPE0OpPa30BaHUI BBIUMCIUTE ONPEAEIUTEND (2) .
9. Paznoxwure onpenenutens (4) mo OyKBeHHOMY psiay.

10. Peminte cucremy ypaBHeHuit (6) merosnom ["aycca.

1 -2 3 0
2x, =%, —x;+x, =4 1 0 2 1 -2 1 2 5 -1
(1) 93x, +4x, —2x, —x, =11 2) 0 6 2 10 3|0 3 21 B3 2 6
3x, —2x, +4x; +4x, =11 v 0 0 -3 -1 0 2 a 6 c
3x,+4x, +2x, =8 I 2 11 -2
2x, +4x, =8 1 4
(5) (6) 42x,—x,-3x,=—4 A=|-3 0|, B= , C=|10 3
-x, +3x, =1 -2 1
X +6x,+x;,=0 2 -1 0 2

Konmponvnasa pabomahe 2 ¢ nepeom cemecmpe

1. Haiinnre OCHOBHYIO CHCTEMY PEIIEHUN CUCTEMBI JIMHEWHBIX ypaBHeHuU (1).
2. Beruuciure det(A4'B-2C).
3. Pemmnte no mpasmity Kpamepa cucreMy TuHEHHBIX ypaBHEHHH (2).
4. Bpruucnure onpenennuTenb A ¢ UCHOJIb30BaHUEM TeopeMsl Jlamaca.
5. Meronom okaiiMiieHUS MUHOPOB HaliIuTe KaKoi-HUOY b Oa3uCHBIA MUHOP MaTpuLlbl D.
E2 02 x2
6. Haiinute marpuis! F u G, 17 KOTOPBIX BBINOIHAETCS paBeHCTBO F DG = 0 0
1x2 1x2

7. Pemnte cucteMy JMHENHHBIX ypaBHeHUH (3) o o6o0menHomy npasuity Kpamepa.
16




8. IlpencraBpTe B asireOpandeckoit popmMe KOMIIEKCHOE YUCIIO U.

9. Pemuth ypaBHeHue (*) U 3amucaTh €ro KOMIUIEKCHBIE KOPHU B alre0pandyeckoit popme u
B TPUTOHOMETPHUUYECKOIA.

10. IIpencraBuTh KOMILIEKCHOE YUCIIO Z B TPUTOHOMETPUUYECKOH Popme.

11. IlpencraButh uncio z " B anredpanydeckoit popme.

12. Beimucatk Bce KOPHU M-I CTETICHU U3 YHCIIA Z B TPUTOHOMETPUYECKo (hopme.

2x, —3x +x. =3, = 3x -2x, +x, =-1,
(1) 21 2 5 ] ) X +2y +z 2, 3) 1 2 3 B
x, =3x, +ux +3x;, =4, x +y 42z =3, —-6x, +4x, —-2x, =2,
4x, —-6x, +x, +x, +3x; =9. 2x +3y +4z =1. -3x, +2x, +x, =-3.
1 2 2 1 2 3
2 01 0 0 1
3 -2 1 -1
2 -3 2 1 01 3 2 2 2 21
e P P L I
3 2 1 3 0 0O 0 3
1 4 2 3 5 3
4 01 0 O 3

24+ (-(1-20)
2—i

__2+3/3+il3-3)

*) x> =(1+2ix+(3+3i)=0 3

n=8 m=4

Konumponvnas pabomaNe 3 60 emopom cemecmpe
1. Haitt HamGoapIuii oOMUK IEIUTEIb MHOTOYICHOB a(X) U b(x), a 3aTeM BBIPa3HUTh €T0 JIH-
HEeWHo uepe3 a(x) u b(x).
2. Haiitn HanOGonpIImiA OO IETUTEIHh MHOTOYICHOB ¢(X) U d(X).
3. OTnenuTh KpaTHblE KOPHU MHOTOWIEHA ¢(X).
4. HaiiTu Bce palMOHaJIbHbIE KOPHU MHOTOWIEHA f(X) U ONPeNIeIUTh UX KPaTHOCTb.
5. Ucnonb3yst MHTEpNOASIUMOHHYIO (popmyny Jlarpanixka, HaliTM MHOTOWIEH g(X) cTeNeHu He 06o-
Jee ABYX, Uil KOTOPOTO BBIOJIHIIOTCS paBeHCTBa (%),
6. Perunts o Gpopmynam Kapnano ypasaerue x° +6x +2 =0
7. Pemmts, ncnonssys anroputM ®eppapu, ypasnenue x* —2x° +4x* —2x+3=0

8. Muorounen x;° + x2° + x3° — 2x;x2— 2x:x3 — 2x2x3 NPEJACTAaBUThL B BUJE MHOTOUJIEHA OT dle-
MEHTAPHBIX CHMMETPUYECKMX MHOTOUIEHOB

”=3_2l+(21_%)(1+2l); () x> —(@d+i)x+5-i=0; sz/lgz—'l; n=10, m=3;

_ _;

a(x)=x*=2x> =x? —x+3; b(x)=x" -1 c(x)=x" +5x* +6x° —2x? —=3x+1;
d(x)=5x4+20x3+18x2—4x—3; f(x)=3x4—8x3+7x2—8x+4;

(**)g(0) =1, g(2) =3, g(3) = 10.

Konmponvnasa pabomaNe 4 6o emopom cemecmpe
1. Haiinute kakyr-HHOyIb MaKCHUMAalbHYIO JHHEHHO HE3aBUCHMYIO IMOJCHUCTEMY CHCTEMBI
BEKTOPOB U, U,, U, U, U BBIPA3UTE BCE BEKTOPbI CHCTEMbI JIMHEHHO 4YE€PE3 BEKTOPBI

HalJIEHHOH ITOACUCTEMEL.
2. Haiigure Gasuc cymMMbl IOANPOCTpaHCTB L(a,;a,;a,) u L(b,;b,;b,), a 3arem no dopmy-

JIE OIIPENIEIUTE PA3MEPHOCTD UX NIEPECEUECHHUS.
3. Haiinure 6asuc nepecevenus noanpocTpancts L(a,;a,;a,) u L(b;b,;b,).
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4. Haiitn matpuiy nepexona ot 6asuca f ={f; f,} x basucy g ={g,;g,} npocTpaHcTsa

2
crpok R°.
5. Tlo xoopauHaTHOMY CTOJOILY [c], BekTOpa ¢ B Oasuce f ompeneiauTe ero KOOpAMHATHBIH

croiiber B 6asuce g.

4
6. OpToroHanu3o0BaTh CUCTEMY BEKTOPOB v,,v,,v, (*) €BKIHI0BA IPOCTPAHCTBA R".
7. HaiiTu opTOroHaIbHYIO MPOEKIMIO U OPTOTOHAJIBHYIO COCTABISIONLYIO BEKTOpa d Ha MoA-

IPOCTPaHcTBO L(V,;v,;V,)-

8.  OpTOroHaNIM30BaTh CHCTEMY BEKTOPOB Vi, V2 (**) yHmTapHoro npocrpancrtea C°
9. Haiitu Gasuchkl 0Opasa u sapa JuHeiiHoro omeparopa A: R? — R? , maTpuia xoroporo B
cTaHjapTHOM Gasuce npocTpaHcTsa R? papHa A.

u, = (;-2;1;-1), u, = (2;-4;2;-2), u, = 3;L,0;1), u, = (1;5,-2;3);
a, = (1;2;1,1), a, = 3;1;,-12), a, = (=1;3;3;0); b, = (2;1;=-1;0), b, = (4;,0,=3:1), b, = (2;-1;-2;1)
3
fi=(5), £, = (4 g = (32), g, = (21); [c]f:@;
v = (LLLD, v, = (LOL0), v, = BLL-1)  (*); d =(2;0,-11).
v = (5-0), v, =(Gl+i0). (*%)
1 -2 1 -1
-1 2 -1 1
2 -4 0 1
1 -2 -1 2

Konmponvnas pavomahe 5 ¢ mpemvem cemecmpe

1. HaiiTu xapaKkTepuCTUYECKUI 1 MUHUMANBLHBIH MHOTOUIEHBI onepatopa B: R® — R’ y koro-
pOro MaTpula B CTaHAAPTHOM Oa3Kce NpocTpaHcTBa R’ pasHa B.

2. HaiiTi coOcTBEHHbIE 3HAUCHHSI U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI oniepaTopa B
U3 3a7aHus 3.

3. OmnpenenuTs )KOpAaHOBY HOPMaJbHYIO (hOpMy MaTpHIbl oniepaTopa B u3 3aaanus 3.

4. Haiitu matpuily conpsbkKeHHOTO orepaTopa k oneparopy 2C — D B cTaHaapTHOM Oazuce ej, e
yHuTapHoro npoctpanctsa C2, eciu [Cle= C u [D].=D.

5. HaiiTu MaTpuily CONpsKEHHOTO omeparopa K oneparopy F: R’— R’ B 6asuce fi, f> 1po-
crpanctsa R’, ecmu [F] s=F.

6. Tloka3aTb, 4To NMHelHBIA onepatop G yHUTapHOro mpocTpaHcTa C°, UMEIOMMH B CTaH-
napTHoM Oasuce MaTpuny G, sBJIsIeTCS HOPMaJbHBIM, a 3aTe€M HaWTH OPTOHOPMHPOBAHHBIN
6asuc npoctpancTa C°, COCTOSAIMI 13 COOCTBEHHBIX BEKTOPOB ITOTO OIEPATOPA.

7. SlBnsercs nu onepatop H eBKINI0BA IPOoCTpaHCTBa R’ opToronanbHeiM npu [H] ;= H?

8. TlokasaTh, 4TO JUHEHHKIH onepatop K yHuTapHOro npoctpaHcTsa C ABIAETCS SPMUTOBBIM,
ecu [K] =K.

0 0 I , ,

B=|—2 2 1l c=l ' o=t TH eof0 ! fi=(1; -2), fi=(1; -1)
- -2 )y
—4 0 4

1 2 -3 -2 243 142
G= . H= . K= .
(—2 1] (5 3} (—2—51' —1—31')
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Konumponvnasa pabomaNe 6 6 mpemvem cemecmpe
[IpuBecTu neHCTBUTENbHYIO KBAAPAaTUUHYIO GOpMY / K HOPMAJIILHOMY BHJY U yKa3aTb COOTBET-
CTBYIOIIIEE HEBBIPOXKICHHOE JTMHEHHOE peoOpa3oBaHe IEPEMECHHBIX.
Haiit nnaexcel MHEPIUM U CUTHATYPY JCHCTBUTEIHHOM KBaJpaTUYHON (OPMBI g U MOKAa3aTh,
YTO OHA PKBHBAJICHTHA KBaJpaTUIHOU opme f .
[IpuBecTH KOMIUIEKCHYIO KBaApaTUYHYIO GOpMy /i K cyMMe KBaJpaTOB U yKa3aTb COOTBETCTBY-
IOLIEE HEBBIPOXKICHHOE JIMHEHHOE ITPE00pa30BaHNEe IEPEMEHHBIX.
[IpencraButh KkBazpaTuuHyi (opMy p B BUAEC NPOU3BENCHUS ACHCTBUTEIbHBIX JIMHEHHBIX
dopm.
U3 Tpex neiicTBUTENbHBIX KBAAPATUUHBIX (HOPM f7, f2, f3 yKa3aTh MOJOKUTEIBHO U OTPULIATEb-
HO ompenenenHbie. OTBET 000CHOBATH.
VYkazaTb OpTOroHaJIbHOE MPe0Opa30oBaHKUEe EPEMEHHBIX, IPUBOASIIEE NEHCTBUTEIbHYIO KBapa-
TUYHYIO0 POPMY ¢ K KAHOHUYECKOMY BHUTY.
VYka3aTb CHUCTEMY TOYEK, 3aJaIOIIUX IUIOCKOCTh ¢ TOYEYHOI'O E€BKIMIOBA MPOCTpaHCTBa Fs B
00I11eM pacroI0KEHUH.
OrnpenenuTh yrojl MEXy IpsMoil L(Vv) M MNIOCKOCThIO @ TOYEYHOTO €BKJIMI0BA MPOCTPAHCTBA
Es.
Haiitu pacctosHue ot Touku M J10 TIIOCKOCTH ¢¢ TOYEYHOTO €BKJIMJIOBA MPOCTPAHCTB Ey .

. Haiftu yron Mexmy runepruiocKocTsiMu 1 ¥ B TOUEYHOM €BKIIUIOBOM MPOCTPAHCTBE Ey.

f=x} +x3 +9x7 = 2x,x; +4x,%; 5 g=x +2x) +x; —2x,x,; h=x] —3x; —2x,x,5
P=X] X5 = 2X,X, + XX, — X,X; 5 fi==x0 —4x] — 6x] +4x,x; —4x,x,;
fo=x] +5x2 +2x7 = 2x,x, —4x,x,5 f, =4x] +2x5 —4dx,x, — 2x,X,5
q=x7+2x; +x; —2x,x,-
X, +x, —2x =3. v=&0;-L-1), p:x +x,=1,

a: 5
X, —X, -2x, =-1 MG;2-1L-1). y:ix-x,=2.

Ilpumepnulit nepeuenv mem O00K1A006-NPE3CHMAYUIL NO NPOOIEMHBIM 60onpocam (3-i
cemecmp)

1. TloctpoeHue CUHTYISPHBIX 0a3UCOB I JUHEHHOIO OTOOPaKEHUsI YHUTAPHBIX IPOCTPAHCTB.

Pa3nosxeHns TMHEWHBIX ONIEpaTOPOB YHUTAPHOT'O IPOCTPAHCTBA.

2. IlonsTre 0 moMMIMHENHOW (QYHKIIMM HA BEKTOPHOM NpocTpaHcTBe. [IpencraBnenre noiauiu-

HEHOI QyHKIMM B BUJIE MOMWINHEHHOHN (opMbI B (hUKCHpOBAaHHOM 0asnce MPOCTPaHCTBA

3. Cummerpuueckue (GopMbl U UX CBSI3b C KBajJpaTHUHbIMH Gopmamu. Teopema Kanu o mpen-

CTaBJICHUH I'PYIIIBI IOICTAHOBKAMM.

Koneunomepnblie abeneBbl IpyIbl.

XapakTtepsl IPEICTaBICHNUN, X IIPOCTEHIINE CBOWCTBA.

CrpoeHue rpynn pa3andHbIX TOPSIKOB.

CooTHo1IEHN MEX 1y KOPHAMHU MHOTOYJIEHOB.

Pa3pemnMocTs ypaBHEHUH B paiUKanax.

Beruncnenue rpynm ['anmya HEKOTOPBIX MHOIOUWIEHOB 3-€ii CTETIEHH.

10. Beruucnenue rpynn ['amya HEKOTOPBIX MHOTOWIEHOB 4-01 CTETICHH.

11. Crpoenue KOHEUHBIX Mosielt U3 8 1 GoJiee HIEMEHTOB.

12. HopmaisibHbIE paclInpEeHUs.

13. IIpencraBineHust KOHEUYHBIX a0eJIEeBbIX TPYIII.

e A
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3ayeTHO-3K3aMEeHAMOHHbIE MATEPUAJIbI JJIA NMPOMEKYTOUHON aTTecTauuu (3K3a-
MeH/3a4€eT)

IIpumepHbIii NepevYeHb BONPOCOB K dk3aMeny (1-i cemecTp)

1 CucreMsbl IMHEWHBIX YPAaBHEHUI: OCHOBHBIE TIOHATHS

2. DnemeHTapHbIe peoOpa3oBaHus HaJ ypaBHeHUsIME CJTY

. Ilpuenenne CJIY k cTyneHyaToMy BUIlY

. Uccnenoanue CJIY cTyneHuaroro Bujaa

. Apudmerrdeckoe MpocTpancTBo cTpok. CBOWCTBA omneparuii Hajl CTpPOKaMH

. Jluneitnas koMOuHaIws cTpok. CBOMCTBO TPAH3UTUBHOCTH JIMHEHHOW KOMOMHAIIMH

. JIuHeitHas 3aBUCUMOCTb U HE3aBUCUMOCTh CTPOK. KpuTtepuii IMHEIHON 3aBUCHMOCTH.

. Panr cucremsl ctpok. bazuc

. Cucrema JIMHEHHBIX OTHOPOAHBIX ypaBHeHU. DCP

10. Anroputm HaxoxaeHuss @CP

11. CBs3b MeXKy MHOXKECTBOM perieHuid HeogHopoaHoi CJIY u accounnpoBaHHOM ¢ HEW OAHO-
poanoii CJIY

12. AropuT™ Haxo0XAeHUs OCHOBHOM cucteMbl pemenuid CJIY

13. Teopema 0 paBEHCTBE paHTa MATPHIIBI IO CTPOKAM €€ PaHTy IO CTOJIOIaM

14. Pemenue CJIY meronom [Maycca. Teopema Kponekepa-Kanemium

15. Cnoxenue Matpuil. Y MHOKEHUE MaTpullbl Ha uncio. CBolicTBa

16.YMmuoxenue marpuil. CBoiicTBa

17. IlepecTaHOBKH U3 N CUMBOJIOB. TpaHCIIO3ULIKS.

18. IlepecTaHOBKH U3 N CUMBOJIOB. YETHOCTH IIEPECTAaHOBOK

19. IloacTaHOBKY N-ii CTENEHU

20. OnpeaenuTenu n-ro nopsiaka. Beraucienue onpenenuresneit 2-ro v 3-ro NOpsiAKOB.

21. CpoiicTBa onpenenuTesneii n-ro nopsjaxa.

22. Pa3noxxeHue ornpeneauTens no cTpoke win cronoiy. Teopema Jlamnaca (mpumeps)

23. Onpeaenutesnb MPOU3BEICHUSI HECKOJIIBKUX MAaTPHIIL

24. O6paTHas MaTpuIa.

25. Teopema o cymiecTBOBaHUU OOpPaTHON MaTpUIIbI

26. Pemenne CJIY MaTpu4HbIM CIOCOOOM

27. Teopema Kpamepa (BbI1BO)

28. Panr maTpuisl (TeopeMa 0 paHre MaTpuibl). MeToa OKaiMIISIFOIUX MUHOPOB

29. Panr mpousBeieHUs MaTPUIL

30. JleiicTBusa Hag MHOXKecTBaMu. CBOMCTBA

31. OtoGpaxkenusi (ocHOBHBIE ompeneneHus). Kommosuius oToOpakeHUid. AcCCOIMAaTUBHOCTh
KOMIO3UIINH OTOOpakeHN

32. Otobpaxkenusi. O6paTtHoe 0TOOpakeHHe (J0Ka3aTh €AMHCTBEHHOCTh OOPATHOTO OTOOpake-
HUS; HEOOXO0MMOE U IOCTATOYHOE YCIOBHE CYIIECTBOBAHUSI OOPATHOTO OTOOpaKEHHUS)

33. AnreOpanueckue CUCTeMBI. [ pymnmona, MOHOU A, Tpynna

34. Anrebpanueckue cuctemsl. Konblio, mose

35. [ocTpoeHue nosist KOMIJIEKCHBIX YHCETT.

36. AnreOpanueckas 3anuch KOMIJIEKCHOTO uncia. CBOHCTBA COMPSHKEHUS, MOJIYJIb KOMITJIEKC-
HBIX YHCEI

37. Tpuronomerpuueckas popma 3amucu KOMIIJIEKCHOTO YUCHa. Y MHOKEHHUE U JIEIICHUE KOM-
MJIEKCHBIX YMCET B TPUTOHOMETpHUIECKOU popme.

38. ®opmyna MyaBpa, u3BieueHrne KOpHEN U3 KOMIIEKCHBIX YUCE

39. KopHu 13 e1MHUIIBI, IEPBOOOPA3HbIE KOPHHU.

O 0 O L AW

20



IIpumepHbIe OusIeThI K dK3aMeny (1-i cemecTp)

buier Ne
1.CBsi3b MEXKly MHOXECTBOM pelieHuid HeogHopoaHo CJIY u accolmmpoBaHHON ¢ HEH OAHO-
ponnoit CJIY
2. CpoiicTBa onpeaenuTeae n-ro nopsjaKa.
3. Haiimute QyHIaMEHTAIBHYIO CUCTEMY PEUICHHH CUCTEMbl JTMHEHHBIX OJHOPOIHBIX ypaBHE-
HUM, aCCOITMMPOBaHHOMN K cucteme (1)

2x, —x,—x;+x, =4
(1) 93x, +4x, —2x, —x, =11

3x,—2x, +4x; +4x, =11

Buier Ne
1. Teopema Kpamepa
2. JluneitHas komOuHaIus cTpok. CBOKWCTBO TPAaH3UTUBHOCTH JTMHEHHON KOMOMHAITUN

; J3i—1
n =,

3. Haiitn z 5 rae 1-i

IIpumepHBbIii IepeyeHb BONPOCOB K dK3aMeHY (2-i1 cemecTp)
1. Konb110 MHOTO4JIEHOB OT OAHOM IIEPEMEHHOM.

2. . JlenuMoCcTh MHOTOUYJICHOB. AJITOPUTM JIeJIeHUs ¢ ocTaTkoM. CBONCTBA JEIMMOCTH MHOTO-

YJICHOB.

3. HO/Zl nByx MHOrouneHoB. Anroput™ EBkinuaa. B3auMHO pocTble MHOTOUJIEHbI

4. HOJ/l u HOK HecKOJIbKMX MHOTO4JICHOB

5. Kopuu muorounenoB. Teopema be3y. Cxema ["opHepa.

6. Anrebpanueckoe pelieHre ypaBHeHUH TpeTheil crenenu ((hopmyisl Kapnano). Mccnenosa-

Hue Gopmyner Kapnano st ypaBHEHUs ¢ IEHCTBUTENBHBIMU KO3 punmenTamu.

7. PelieHne ypaBHeHUN 4eTBepTOM creneHu. [Ipusectu nmpumep.

8. OTneneHue KpaTHBIX KOPHEH MHOTOUWIeHA. AJTOPUTM.

9. OcHoBHast Teopema anredpsl (popmynupoBka). Jlokaszars cieacTsue 00 OJHO3HAYHOCTHU pas-

JIO’)KE€HUSI MHOTOUJIEHA Ha JIMHEWHbIE MHOXKUTEIH B 110JI€ KOMITJIEKCHBIX YHCE.

10. CnecTBUs U3 OCHOBHOM TeopeMbl ainredpsl. BeiBecTu popmyinsl Buera cooTHOmEHUs Mex-
1y KOpHSI MHOTOWIEHOB. MHTepnoasuuoHHbIi MHOTOWIeH Jlarpanxa.
11.  BexTopHOE NpOCTPaHCTBO: ONPEICICHUE, JINHEHHAs 3aBUCHMOCTb M HE3aBHCHMOCThb

BEKTOPOB, H30MOP(PU3M BEKTOPHBIX IPOCTPAHCTB (OMPEICICHHE)

12. U3oMOppHU3M KOHEUHOMEPHOTO BEKTOPHOTO MPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
IIPOCTPAHCTBY CTPOK

13. 3ameHna 6azuca 1 mpeodpa3zoBaHnue KOOPIUHAT B KOHEYHOMEPHOM BEKTOPHOM IPOCTPAHCTBE

14. Cymma u nepeceueHure moAnpoCTpaHCTB BEKTOPHOTO MPOCTPaHCTBA. TeopemMa 0 pa3MepHOCTH
CYMMBI 1 IIEPECEUEHNUS TOANPOCTPAHCTB

15. IIpsimast cymma noANpOCTPAHCTB.

16. EBkmuioBo W yHHTapHoe mpocTpaHcTBa. CBOWCTBO  OMIMHEMHOCTH  CKaJsIPHOTO
MPOU3BENIEHUSI B €BKJIMA0BOM MpocTpaHcTBe. CBONCTBO MOJIYTOPATMHEHMHOCTH CKaISPHOTO
IIPOU3BENIEHUS B YHUTAPHOM IIPOCTPAHCTBE.

17. Oproronanbnsle cucteMsl BeKTOpOB. [Iponiecc oproronanusanuu I'pamma-IlImuara.

18. OproHOpManbHBI 0a3uc; anroput™M ero mnoctpoeHus. CKalspHOe TNpPOU3BEIEHHE B
OPTOHOPMHPOBAHHOM Oa3uce

19. OpToronanpHOe JOMOJHEHHE K MOANPOCTpaHCTBY. OCHOBHasl TeopeMa 00 OpTOrOHAIBHOM
JIOTIONTHEHUH K MOANPOCTpaHCTBY. [locTpoeHne OpToroHanbHOro JOMOIHEHUS

20. OproroHajiibHass NPOEKLUs W OPTOrOHAJHAs COCTaBIAIOLIAS Ha IOANPOCTPaHCTBO. J[Ba
IrOpUTMa UX MOCTPOCHHUS
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21. Jluneitnpie  (QyHKIIMM Ha BEKTOPHOM mpocTpaHcTBe. CONpsHKEHHOE C  BEKTOPHBIM
npocTpaHcTBO. JlyanbHblii 6a3uc.

22. Jlunennpiii  omeparop. Snpo u  o0pa3 JuHEHHOro ormeparopa (JIoka3aTh, YTO OTO
HOJIIPOCTPAHCTBA)

23. Jlunelinpiii omepatop. AJTOPUTMBI HaxOXXIeHHs Oa3uca siapa W oOpasza JUHEWHOTO

orepaTopa

24. Martpuna iunaeiHoro oneparopa. Kanonndeckas gpopma matpuirsl JIO

25. IIpocTpaHCTBO JIMHEHHBIX 0TOOpaXKeHH, alre0pa IMHEHHBIX OIIepaToOpoOB.

26. HeBbIpoxkeHHOE JTMHEHHOE oToOpakeHue. [loHas muHelHas rpyImna HEBBIPOXKACHHBIX JIH-

HEWHBIX ONEPATOPOB.

27. I3omopdu3M MpocTpaHCTBa JTUHEHHBIX OTOOpaKEHUN MPOCTPAHCTBY MPSIMOYTOJIBHBIX MaT-

pHIL.

28. zomopdusm anreOpbl (rpyIibl HEBBIPOKIACHHBIX) OIEpaTOpoOB anredpe (rpyrie ¢ HeHyJie-

BBIM OIIPEJIEIIUTEIEM) KBaAPATHBIX MATPHLL.

29. MuBapuaHTHBIE TOIMPOCTPAHCTBA JIMHEHHBIX ONEPaTOPOB, MHBAPHUAHTHOCTH 00pa3a U sapa

OIIepaTOPHOT0 MHOTOWJICHA.

30. Ilpsimast cymma JIMHEWHBIX ONEPaTOPOB.

31. CoOcTBeHHBIE BEKTOpPHI M COOCTBEHHBIC 3HAUEHHS JHMHEHHBIX OIEPaTOPOB, COOCTBEHHBIC

MOANPOCTPAHCTBA.

32. JlnaroHanu3upyemble JINHEHHbIE ONIEPATOPHL.

33. XapakTepucTUYecKHUil MHOTOWIECH KBaIpAaTHON MaTpUIIBI (OmepaTopa).

34. Pa3znoxeHue MpOCTpaHCTBA B MPSMYI0 CYMMY HHBapMAaHTHBIX HOJANPOCTPAHCTB OTHOCH-

TEJIBHO OIlepaTopa ¢ NOMOILBI0 MHOTOWJIECHOB.

35. KopHeBsie MOANPOCTPaHCTBA JIMHEHHOTO OlepaTopa.

36. Teopema ['amunbrona — Kanu.

37. MuHuManbHbIi MHOTOWIEH ONepaTopa.

38. IlonsTHe 0 )KOpIaHOBOI HOpMATBHOU (hOpME MATPHUIIBI ONIEPATOPA.

39. MunumanbHbiii MHOrowIieH U JKH® matpuiel oneparopa, KpuTepuil AMaroHaaIu3upyeMocTi

oreparopa.

IIpumepHbIe OMIeTHI K IK3aMeHY (2-i cemecTp)
Buier Ne
1. Kopuu muorowienoB. Teopema besy. Cxema ['opHepa.
2. HM3omMopdu3M KOHEYHOMEPHOTO BEKTOPHOIO MPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
IIPOCTPAHCTBY CTPOK
3. OpTOroHaIU30BaTh CUCTEMY BEKTOPOB Vi, V2 (**) yHuTapHoro npoctpanctsa C
v, = (i1,-20), v, =(L1+2i0). (%)
buaer Ne
1. HO{ u» HOK HeckoibKHX MHOTOUYJICHOB
2 OproHOpMIBHBIH 0a3zuc; anroput™ ero mnoctpoeHus. CkaJspHOe MPOU3BEACHUE B
OPTOHOPMHUPOBAHHOM Oa3zuce
3. Haiitn HanOonpiuii o0muii 1enuTenb MHOTOWICHOB a(x) U b(x), a 3aTeM BBIPa3uTh €ro JIH-
HeltHo yepe3 a(x) u b(x):
a(x)=x"+4x> +3x> +8x+2; b(x)=x"—2x>—23x-6;

IIpumepHBbIi IepeYeHb BONPOCOB K dKk3aMeHy (3-i cemecTp)

1. ConpspkeHHOE OTOOpakeHHE K JIMHEWHOMY OTOOPaKEHHIO YHUTAPHBIX (EBKIHIOBBIX) TMPO-
CTPAHCTB, €T0 CYIIECTBOBAHNE U €IMHCTBEHHOCTb.

2. Marpuna conpsi>KeHHOTO 0TOOpakeHHs B OPTOHOPMHUPOBAHHBIX Oa3Hcax.

3. Pa3nokeHue yHUTapHOTO (€BKJIMJIOBA) MPOCTPAHCTBA B MPAMYIO CYMMY sijipa oreparopa u
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o0pasa CoNnpsHKEHHOTO OlepaTopa.

4. Teopema Illlypa nns 1MHENHHOrO ONEpaTopa yHUTAPHOTO IPOCTPAHCTBA.

5. HopmanbHblil onepaTop YHUTApHOTO MPOCTPAHCTBA, CYILIECTBOBAHUE IJIi HETO OPTOHOPMHU-

poBaHHOTO 0a3Kca U3 COOCTBEHHBIX BEKTOPOB.

6. YHuTapHbIi OIEpaTOp YHUTAPHOI'O IPOCTPAHCTBA, KPUTEPHH YHUTAPHOCTHU OIIEpaTopa.

7. DOpMHTOB OIlEpaTOp YHUTAPHOI'O IPOCTPAHCTBA, KPUTEPHUH.

8. OpTOroHaJIbHBI U CUMMETPUYECKUI ONEPaTOPbl €BKINIOBBIX MPOCTPAHCTB, CBOMCTBA.

9. Ksagparuunas ¢gopma, ee MaTpuiia U panr. M3amenenune marpuilbl GOpMBI IpU JIMHEHHOM
peoOpa3oBaHUM NIEPEMEHHBIX.

10. IlpuBenenue kBagpaTuyHOU opMBbI MeTOIOM Jlarpanxka K KAHOHMYECKOMY BUTY.

11. HopManbHbIN BUJ KBaJpaTHIHBIX (OPM.

12. 3akoH MHEPIMHU ACHCTBUTEIBHBIX KBAPATUIHBIX (POPM.

13. Pacnanaromuecs KBaapaTHIHbIe (POPMBI.

14. ITonoXHUTeIbHO ONpeaesieHHbIE KBAAPAaTUYHbIE (POPMBI, KPUTEPHIA.

15. TlpuBeneHue ACHUCTBUTEIHHOW KBaIpaTHYHOW (POPMBI K KAHOHMYECKOMY BHJIy C TIOMOIIBIO

OpPTOTrOHAJILHOTO Npeo0pa3oBaHusl IEPEMEHHBIX.

16. AddunHOE U €BKINI0BO TOYEUHOE IPOCTPAHCTBA, ah(hUHHBIE U IEKaPTOBbI KOOPAUHATBHI.

17. Tlnockocts B ad(UHHOM MPOCTPAHCTBE, MApaAMETPUICCKOE 3aJaHUC M 3aJaHHE CUCTEMOU

TOYEK B O0ILEM PaCIIOIOKEHUH.

18. OOmue ypaBHEHHUs IJIOCKOCTEH B €BKJIMJA0BOM TOYEUHOM IPOCTPAHCTBE, B3aUMHOE PacIio-

JIOXKEHHE TUIOCKOCTEH.

19. IIpeoOpa3oBanusi KOOpAUHAT. J|BUKEHHUS, NX aHATUTUIECKOE 3a/IaHUE.

20. Bunbl 1BMKEHUH, MX Ki1accupuKarms.

21. Ad¢unnsie npeodbpazoBanus ad(GUHHBIX TOYEUHBIX MPOCTPAHCTB, TEOMETPUIECKUNA CMBICI

onpenenutens apGUHHOTO MpeoOpa3oBaHMS.

22. KBagpuku, nx appuHHAS KIaCCUPUKAIIHSL.

23. TeopeTUKO-rpynnoBas ToYKa 3peHHUsI Ha TEOMETPHUIO.

24. lluknauyeckue MOArpyIIbl U UX MOArpyHbl. ['OMOMOP(PU3MBI IMKIMYECKUX TPYIII.

25. CMexHbIe KIacchl 10 MOArPYIIE, UX CBOWCTBA.

26. HopmanbHble NOATPYIIIHI.

27. daxTop rpyIIbl U UX CBOWCTBA.

28. T'omoMopdu3MBbI rpym.

29. lIpsmoe npou3BeeHUE IPyIIIL.

30. CtpoeHue KOHEUHBIX a0eIeBbIX TPYIIIL.

31. Knaccuduxarus KOMMyTaTUBHBIX KOJIEIL.

32. Wpeansl Kosel U ASUCTBUS HAJ HUMHU.

33. daxkTop KOoJbLA.

34. Kombua riaBHbIX H1€aJI0B.

35. Xapakrepuctuka nois. Pacmmpenne nojgei 1 UX CTENEHb.

36. KoneuHsle paciupeHus moyeu.

37. KoHeuHsle NOJIS, UX CYLIECTBOBAHHUE.

IIpumepHbIe OM1eTHI K 3K3aMeHy (3-i cemecTp)
Buier Ne
1. HopManbHble IOArpYNIIbI, UX CBOWCTBA.
2. OpTOrOHAaJIBHBIN U CHMMETPUYECKHUI ONEpaTOPHI €BKIIWIOBBIX IPOCTPAHCTB, CBOMCTBA
3. Haiftu MaTpuIly CONpsKEHHOTo omepaTtopa K onepartopy F: R°—» R’ B Gasuce f, f> mpo-

0 1
crpanctsa R’, ecu [F];=F.F= _— f1=(1; -2), >=(1; -1).

Buaer Ne

23



1. KoHeuHble pacimpeHus MmoJeu.
2. ComnpsikeHHOE OTOOpakeHHE K JIMHEHHOMY OTOOPa)KEHHIO YHUTAPHBIX (€BKJIMIOBBIX) MPO-
CTPAHCTB, €ro CYIIECTBOBAHNE U €JMHCTBEHHOCTb.

3. IlpuBecTH KOMIUJICKCHYIO KBaJpaTU4YHYI0 GOopMy /i K CyMME€ KBaJpaTOB M yKa3aTb COOTBET-
CTBYIOIIIEE€ HEBBIPOXKICHHOE JIMHEHHOE MPeoOdpazoBaHue IEPEMEHHBIX, €CIH

2 2
4. h=x]+3x; —4xx,.
5.
Kpurtepun oueHnBaHus pe3yJIbTATOB 00Y4YCHUS

Ouenka Kpurepun olleHMBaHUs 110 YK3aMEHY

Bicokuii ypo- OLEHKY «OTIHYHO» 3aCITyKHBACT CTYJICHT, OCBOMBILHI 3HAHUS, yMe-
BOHD (S HUA, KOMIICTCHLINH H TEOPETHECKHH MaTepuall 6e3 mpo0OenoB; BBHIION-
(oTmHo0) HHUBLIMI BCE 3aJaHusl, MPEIyCMOTPCHHbIC YYCOHBIM IUIAHOM Ha BBICO-

KOM KaueCTBEHHOM ypOBHE; MPAKTUYECKHE HABBIKH MPO(ECCHOHAIBHO-
r'0 IPUMEHEHUsI OCBOCHHBIX 3HAHUI COPMHUPOBAHBIL.

CpenHuit ypo- | OIICGHKY «XOpOILIO» 3acCly)KHBAaeT CTYACHT, MPAKTUYCCKU IOTHOCTHIO
BEHB «4» OCBOMBILIHI 3HAHUS, YMCHUSI, KOMIICTCHI[MA U TCOPETUUCCKUI MaTepH-
(xoporo) a1, yueOHbIe 3a/1aHusI HE OICHEHBI MAaKCHMMAJIbHBIM YHCIOM OaJlIOB, B

OCHOBHOM C(hOpMHPOBaAJ MPAKTHICSCKHE HABBIKH.
[ToporoBsiit OLICHKY «YyJOBJICTBOPUTEIILHO» 3aCIy)KHUBACT CTYJICHT, YACTHYHO C IIPO-

YPOBEHB «3» OenamMy OCBOMBIIMN 3HaHHS, YMEHUs, KOMIICTCHIIMM M TCOPETUYCCKUI

(yIOBJIETBOpU- | MaTepHal, MHOTHE y4eOHbIe 3a/aHHs JUOO HE BBIIOJHHI, JU0O OHH
TEIIBHO) OLICHCHBI YHUCIOM Oa/UIOB OJM3KUM K MHUHHMAJIBHOMY, HEKOTOPBIC

HPaKTUYECKHE HABBIKU HE CHOPMHUPOBAHBIL.

MuUHUMaNBHBIA | OLIEHKY «HEY/OBJICTBOPHUTEIILHOY 3aCITyKUBACT CTYJICHT, HE OCBOMBIINI

YPOBEHB «2» 3HAHUS, YMEHHS, KOMIICTCHI[MA U TCOPETUUCCKUI MaTepHal, ydeOHbIe

(HEYZIOBJIETBO- | 3aJaHUs HE BBITIOJHUII, IPAKTUYCCKUE HABBIKU HE CHOPMHUPOBAHBI.
PUTEIBHO)

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHM 30pO-
Bbsl BBIOMPAIOTCS C YUYETOM UX UHIUBUAYATbHBIX MICUXO(PU3NUECKHX OCOOCHHOCTEM.

— IIpY HEOOXOMMOCTH MHBAIUIAM M JIMIIaM C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOTOJHUTEIBHOE BPpEMs ISl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— [IpU TPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB 00yUeHHs] MHBAINIOB U JIULL C
OTpaHUYEHHBIMHU BO3MOXXHOCTSIMHU 3/10pPOBbsI MPEAYCMaTPUBAETCS UCIIOJIb30BAHHE TEXHUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHMs MO JAUCLUILUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa oneHMBaHUs PE3yJbTATOB OOYUYEHMs] WHBAIMIOB U JIUI C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0pPOBbsI MO0 AUCHUILINHE (MOJIYJII0) MpeayCMaTpUBaeT MpeJoCTaBI€HUE HH-
dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
IUH:

JUid au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIBHOTO ammapara:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

24



JlaHHBIN TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI€HTa 00Y-
YAFOIIHUXCS.

5. Ilepevennb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHIH
5.1 YueOHas quTeparypa

1. Koctpukun, A.11. BBeaenue B anredpy : yueonuk / A.M. Koctpukun. - Mocksa : MITHMO,
2009. - Y. 1. OcHoBbl anredpsl. - 273 ¢. - ISBN 978-5-94057-453-8 ; To xe [DneKTpOHHBIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun, A.W. Beenenue B anreopy : yueonuk / A.U. Koctpukus. - Mocksa : MITHMO,
2009. - Y. 2. Jluneitnas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To ke [ DNeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun, A.1. Beeaenue B anredpy. Yacts 3. OCHOBHBIC CTPYKTYPHI [ DJIIEKTPOHHBIN pe-
cypce] : yue6. — DnektpoH. naH. — Mocksa : @uszmartiaut, 2001. — 272 ¢. — Pexum gocryma:
https://e.lanbook.com/book/59284

4. CoopHuK 3ama4 1o anredpe : 3amaunuk / nmox pea. A.U. Kocrpukuna. - Mocksa : MITHMO,
2009. - 404 c. - ISBN 978-5-94057-413-2 ; To xe [Onextponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

5. Bunb6epr, 3.b. Kypc anre6psr : yuebnuk / 3.b. Bunbepr. - Mocksa : MITHMO, 2011. - 591 c.
- ISBN  978-5-94057-685-3 ; To xe [Dnektponnwii pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=63299

6. Kypom, A. I'. Teopus rpynmn / A. T'. Kypomr. — Mocksa : ®DU3MATIIUT, 2011. — 808 c¢. —
ISBN 978-5-9221-1349-6. — Tekcr : anmexTpoHHbIH / JlaHb : 3JeKTpOHHO-OMOIMOTEUHAs! CH-
ctema. — URL: https://e.lan book.com/book/59755

7. llpockypsikos, N.B. COopHUK 3a/1a4 110 IMHEWHOM anredpe [DIeKTpOHHBIN pecypc] : yueOHoe
noco6ue / U.B. [IpockypsikoB. — Dnektpo. naH. — CankTt-IlerepOypr : Jlans, 2010. — 480 c.
— Pesxxum noctyna: https://e.lanbook.com/book/529

5.2. llepuoguyeckas Jureparypa
1. XKypnan “Becrauk Appireiickoro rocyaapcrsensoro yausepcurera. Cepus « EctecTBeHHO-
MaTeMaTHYECKHE ¥ TEXHUUYECKHe Hayku» / - VI31aTEbCTBO Apbireiickoro rocyaapcTBEHHOTO yHMBepcuTeTa. —

ISSN 2410-3225- BectHuk Ajbireiickoro rocyaapcrseHHoro yausepcurera. Cepusi « EctecTBeHHO-
MaTEMaTHYECKUE U TEXHUUYECKUE HAYKH

2. Xypuan " Bectauk KPAYHII. ®usuko-maremarnyeckue Hayku" ISSN 2079-6641
(Print), ISSN 2079-665X (Online) . - Yupeaurens u uzaarens: @I'bOY BO «Kamuarckuii roc-
yAapcTBeHHbIN yHUBepcuTeT uMeHu Buryca bepunray u ®I'BYH HucTuTyT KOcModu3nueckux
UCCIJIEOBAHUM U paclipoCTpaHEeHMsI paAuoBOJIH JlabHEBOCTOYHOTO OTAEIeHMs Poccuiickoit
akanemun Hayk - Bectauk KPAYHII. ®u3nko-maTeMaTHYECKHUe HAYKU

5.3 UnTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NPo(deccHOHAIbHbIE 0a3bl JaHHbIX H
HH(OPMALMOHHBIE CIPABOYHbIE CHCTEMBI

JuieKTpoHHas1 Ondmorexka Hayunoii 0nduorexkn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DJIIEKTPOHHBIN KaTajaor
[Toctynienus nutepaTypsl B OMOIMOTEKH (PHUIINATIOB
[TocTymiennst nuccepraiuii u aBTopedepaTon
CraTbM U3 NEpUOIUKU U HAYYHBIX COOpHUKOB ¢ 2016 T.
CraTbM U3 NEepUOIUKU U HAYYHBIX COOpPHUKOB /10 2016 T.
I"a3eTh! U )KypHaIbI
OnexkTpoHHas Oubnmoreka Tpy10B yueHbix Kyol'yY
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http://biblioclub.ru/index.php?page=book&id=63140%20
http://biblioclub.ru/index.php?page=book&id=63144
https://e.lanbook.com/book/59284
http://biblioclub.ru/index.php?page=book&id=63274
http://biblioclub.ru/index.php?page=book&id=63299%20
https://e.lanbook.com/book/59755
https://e.lanbook.com/book/529
javascript:void(0);
javascript:void(0);
https://portal.issn.org/resource/issn/2410-3225
https://journals.rcsi.science/2410-3225
https://journals.rcsi.science/2410-3225
https://kpfu.ru/science/nauchnye-izdaniya/ivrm
https://portal.issn.org/resource/ISSN/2079-6641
https://portal.issn.org/resource/ISSN/2079-665X
https://journals.rcsi.science/2079-6641
http://megapro.kubsu.ru/MegaPro/Web

DNeKTPOHHO-0M0MoTedHbIe cucTtembl (IBC)

1.

Pl

OBC «YHuBepcureTckas Oubanorexa oHnaiiHy http://www.biblioclub.ru/
OBC «Jlanby https://e.lanbook.com

Oo6pazoBarenbHas mnatgopma «KOpaiit» https://urait.ru/

OBC «ZNANIUM)» https://znanium.ru/

OBC «BOOK .ruy» https://www.book.ru

IIpodeccnonanbubie 6a3bl JAHHBIX POCCUIICKHE

1.

2.
3.
4

ARG

HanmonanwsHas anexTpoHHast Oubauoreka https://rusneb.ru/

Baser nanuaeix kommaauu «MBUCy https://eivis.ru/

Hayunas snektponnas 6uommoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/
MUWAH. [TonHOTEeKCTOBAsI KOJUICKIIMS MaTEMAaTHYECKHUX KYPHAJIOB
http://www.mathnet.ru

XKypnan KBantoBas snextponuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycnexu ¢puzndeckux Hayk https://ufn.ru/

[TonHoTEeKCTOBAs KOJUIEKIMS KypHasioB Ha ardgopme PITHU (OnexkTponHbie Bepcuu
HayuHbIX xypHanoB PAH) https://journals.rcsi.science/

[Ipesunentckas o6mbmmoreka uM. b.H. Enpriuna https:/ www.prlib.ru/
DnexkTpoHHast OnbIMOTEUHas cucTeMa conno-rymanuTapHoro 3Hanust « SOCHUM»
https://sochum.ru/

HNudopmannoHHbie CIPABOYHbIE CHCTEMBI

1.

KoncynperanT [Ltoc - cripaBodHas mpaBoBasi cucTeMa (JOCTYI IO JTOKAJILHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

IIpodeccnonanibHbie 0a3b1 JaHHBIX 3apYy0eKHbIE

1.
2.

R

Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

[TonnoTtekcToBas kouiekius kKHUT eBook Collections nznarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

[TonnoTtekcToBas komiekius kuur EBSCO eBook https://books.kubsu.ru/

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

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

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

[TonHOTEKCTOBBIE KOJJIEKIIMM KHUT u3aaTenbcTBa American Institute of Physics Publish-
ing (AIPP Ebook) https://pubs.aip.org/books

[TonHOTEKCTOBAsI apXUBHAsI KOJUIEKIIHS KypHAJIOB u3areiabcTBa American Institute of
Physics Publishing (AIPP Digital Archive) https://pubs.aip.org/

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

ba3n1 AAHHBIX OTKPLITOIo J0CTyma

1. KubepJlenunka http://cyberleninka.ru/;
2. AMepukaHcKkas aTeHTHas 0asza maHHbIX _https://www.uspto.gov/patents/search/patent-

public-search

3. Jlextopuym TB - Buneonekuu Beaymux JJekTopoB Poccun http://www.lektorium.tv/
4. ITpuopurerHble HayuHble HanpasiieHust PY JIH. CnenuanbHble KOJJIEKIIUU

https://priority-lib.rudn.ru/
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ba3b1 nannbix Kyol'yY
1. OTkpbITas cpena MOAYJIBHOTO TuHaMu4Yeckoro ooydyenus Kyol'y
https://openedu.kubsu.ru/
2. ba3a y4eOHbIX IUIaHOB, yUeOHO-METOIUIYECKUX KOMIUIEKCOB, ITyOIHKaIMi 1 KOH(pEpeH-
muii http://infoneeds.kubsu.ru/
3. DnektponHbli apxuB gokymMeHToB KyOI'Y http://docspace.kubsu.ru/

6. MerToauueckue yKazaHusi JJs O00y4aKlIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

[Io xypcy mnpeaycMOTpEeHO MpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCS
OCHOBHOM CHCTEMAaTH3MPOBAHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJ€ KOTOPBIX
CTYJEHTaMH TPUOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIC MPAKTUYECKH HAaBBIKA PELICHUS
pa3IMYHBIX 33]a4, B TOM YHMCJIE C IPUMEHEHUEM I1OTYYEHHbIX TEOPETUUECKUX 3HAHUH.

Baxkneiimum stanom Kypca sIBIsSIETCS caMOCTOsiTeNbHast pabora no auciumuimae. Camo-
CTOATENIbHAs paboTa CTY/IEHTOB SBJIETCS HEOTHEMJIEMOM YacThiO Ipolecca MmoArotoBku. o
CaMOCTOSITENbHOM paboTOi MOHUMAaETCS YacTh Y4eOHO MiIaHupyeMoil paboThl, KOTOpast BBIMOJ-
HSETCS 1O 3aJaHHI0 U MPU METOJUYECKOM PYKOBOJCTBE MpENoiaBareisi, Ho 0e3 ero Hemocpea-
CTBEHHOI'O y4acTHsI.

CamocrosTenpHas paboTa HampaBiIeHA Ha YCBOCHHE CHUCTEMbl HAyYHBIX M Hpodeccro-
HAJIbHBIX 3HAHUU, POPMHUPOBAHUS YMEHUIN U HABBIKOB, IPUOOPETEHUE OMBITA CAMOCTOSATEIHHON
TBOpueckoil aestenbHOoCcTH. CPC momoraer ¢opMHpoBaTh KyJIbTYPY MBIIUICHUSI CTYICHTOB,
paclIMpATh MO3HABATEIbHYIO AEATEIbHOCTD.

Buasl camocTosiTennbHON paboThI MO KypCy:

@) no yenam: MOArOTOBKA K JIEKIUSAM, K TPAKTHUYECKUM 3aHATHIM, K KOHTPOJIBHOI padore,
K KOJUIOKBUYMY; MOJIOTOBKA HAYYHOr'0 AOKJIaJa U BbIIOJIHEHHE 3a1anuii mo HUP.

0) no xapakmepy pab6omwi: V3y4eHUE JIUTEPATYPbl, KOHCIIEKTA JIEKUUN; TOUCK JIUTEPaTy-
pBI B OMOIMOTEKE; KOHCIIEKTHPOBAHNE PEKOMEHIyEMOM /ISl CAMOCTOSITEIbHOTO M3YUYCHHUS Hay-
HOMW JIUTEpaTyphl; pelIeHue 3a/1a4, TECTOB; paboTa ¢ 00y4alOUIMMHU U KOHTPOJIUPYIOLUIMMHU IPO-
rpaMMaMH.

B ocBoeHun aucHMIUIMHBI MHBAIUAAMU M JULUAMU C OFPAHUYEHHBIMH BO3MOXXHOCTSIMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEET WHJMBHUIyalbHas yuyeOHas paboTa (KOHCYJbTallUu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (DPakTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIHU3allMU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXJy IMpernojaBaTeieM W O00y4arollMMCs HMHBJIWJIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuajbHO-TeXHHYeCKOe o0ecrieyeHue 1o JMCHUILIUHE (MOY110)

ITo Bcem BuaM yueOHOH JesATeIbHOCTH B paMKax AMCLUIUIMHBI UCIIOJIB3YIOTCS ayIUTO-
puu, KaOUHETHI U J1abopaTOPUH, OCHAILIEHHbIE HEOOXOUMBIM CIEIHAIN3UPOBAaHHBIM U J1Jabopa-
TOPHBIM 000PYJIOBAaHUEM.

HanMmeHoBaHue crienUalIbHBIX I0-
MEIEeHUH

OCHaIIEHHOCTD CITEIUAJILHBIX MO~
MEIeHUH

Hepequb JIMIICH3UOHHOT'O IPO-
rpaMMHOI0 obecreveHus

YdeOHbIe ayTUTOPUU [UTS TIPOBEIC-
HHS 3aHSATHN JIEKHMOHHOTO THIIA

Mebenb: yueOHast MmeOemb
TexHn4eckue cpeacTBa 00yUEHHS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Office;

[TporpamMmsbl Juisi AEMOHCTpAaLUH U
coznanus npeseHTanuii («Microsoft
Power Pointy)

Y4eOHble ayTUTOPHUHN IS IPOBEEe-
HUSl 3aHATUH CEMMHApCKOro THIIA,
TPYHIOBBIX M HHAMBUIYAJIBHBIX
KOHCYJIbTalluii, TEKyIIero KOH-
TPOJISL U IPOMEXYTOUHOM aTTecTa-
LUU

Mebens: yueOHast MeOeb
TeXHHUUECKUE CPECTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Office;

[IporpamMmbl At 1€MOHCTpaUUd U
co3nanus npesentanuii («Microsoft
Power Pointy)
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JI1st caMOCTOSITENNbHOM pabOThl OOYJAIOIIMXCS PEYCMOTPEHBI TIOMEIIEHUS, YKOMIIICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MeOENbI0, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYCHUS K ceTh «VHTepHeT» W 00ecredYeHreM J0CTyIa B AJICKTPOHHYIO HHGOP-
MallMOHHO-00Pa30BaTEIbHYIO CPe/ly YHUBEPCHUTETA.

HaumenoBanue nomeiueHun s
CaMOCTOATENBHOM paboThI 00yya-

OcCHAaIIIEHHOCTh TOMEIIEHUH ISt
CaMOCTOATENBHOM paboThI 00yya-

HepequL JIMIICH3UOHHOT'O IPO-
rpaMMHOI0O obecneueHus

IOIINXCS IOIINXCS

[omemenune s camocroaTenbHOM | Mebenb: yueOHas mebenb

paboTsl 00yyaromuxcs (YuTanbHbli | KoMIulekT — crenuanu3upoBaHHON

3an HayuHoli Onbianorexn) MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHKA C TOJAKIIOYCHHEM K HH-
(hopMarroHHO-

KOMMYHHMKalMOHHOU cetn «HTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

UHPOPMALTMOHHO-
oOpa3oBaTensHyI0 cpemy oOpa3oBa-
TENBHOM OpraHM3al|y, BeO-

KaMmepbl, KOMMYHHKallMOHHOE 000-
pyIoBaHue, oOecleYrBaroIiee J0-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe W OECIpOBOJHOE CO-
eIMHeHHe 1o TexHojoruu Wi-Fi)

ITomemnenne M caMOCTOATEIBLHOM
pabotsl obydatormxcs (ayn.302)

Mebenb: yaeOHas MeOeib
KoMmnekr cnenuanuzupoBaHHON
MeOenu: KOMIBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAsI
TEeXHUKA C TOAKIIOYCHHEM K HH-
(hopManmoHHO-
KOMMYHMKalMOHHOU cetn «HHTEp-
HET» U JOCTYIOM B 3JIEKTPOHHYIO

nH(pOopMaLMOHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TENbHOU OpraHu3aIHH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pyZoBaHue, obecrevYrnBaroiee o-
CTYN K CETH MHTEPHET (IIPOBOIHOE
coefiMHeHHWe W OECHpOBOHOE CO-
eauHeHue o TexHonoruu Wi-Fi)
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PEINEH3UA

Ha pabo4yI0 MPOrpaMMy AUCIUILIUHBI
Aure0dpa no HamnpasieHuto noarorosku 01.03.01 Maremartuka,

Pabouast mporpamma IUCHMIUIMHBI «AnreOpay» OXBaTbIBaeT MaTepuan 3-x
CEMECTPOB.

Kax u3BectHO, anredpa — pyHIaMeHT J1Jisl IOCTPOCHHUS IPYTUX MaTeMaTuye-
CKUX KYpCOB M MO3TOMY €€ IMporpamma JIOJDKEH OBITh JOCTAaTOYHO MOCIIEN0Ba-
TEJIBHOM, COJEpPXKATENbHOU U CTENeHb €€ a0CTPaKTHOCTU JOJKHA HAapacTaTh IO-
CTETICHHO. DTOT MPHUHITUI COOJIOJIEH B PEIICH3UPYEMOU ITporpamMmme.

[TepBblii ceMecTp — BBEICHUE B aJireOpPy U B HEKOTOPBHIX CBOMX YACTSAX CBSI-
3aH CO IIKOJBbHBIM KypcOM MaTremaTuKa. B HeM paccMaTpuBarOTCS: CUCTEMBbI JIH-
HEMHBIX ypaBHEHUH, MaTPHIIbl, ONPEIEIUTENN, KOMIUIEKCHbIE YHCIIa, O0TOOpaxe-
HHE MHOXECTB, aIr€0pandecKre CUCTEMBI.

Bo BTOpOM ceMecTpe M3ydaroTCs MHOTOWICHBI OT OJJHOM M HECKOJbKHUX Iie-
PEMEHHBIX, M3JIaracTcs TEOPHs KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTB U MX
JUHENHBIX oTOoOpaxkeHui. LleHTpanbHBIM MOTHBOM 3]I€Ch SIBJISIETCS MPUBEICHUE
MaTpHIIbl TUHEHHOTO OMepaTopa K HOPMaIbHOM KOPIaHOBOM (opMe.

B Tperhem cemecTpe paccMaTpuBalOTCS OWIMHEHHBIE M KBaJpaTUYHBIC
GbopMBI, C MOMOIIBIO KOTOPBIX M3YyYAIOTCS €BKJIMIOBBI M YHUTApHbBIE MPOCTPAH-
CTBa, YTO MO3BOJISIET PACCMOTPETh HEKOTOPBIE YTBEPKACHUS MHOTOMEPHOU Teo-
METpHUHU, CTOJIb HEOOXOJAUMBIC B TAJIbHEUIIIEM /Ui MPUJIOKEHUN. A Takke u3iara-
IOTCSl caMble a0CTpaKTHBIC TEMbI: Hayajga TEOPUU TPYMI, SJIEMEHThl TEOPUU TIPEI-
CTaBJICHUM TPYIIN, OCHOBBI TEOPUHU KOJIEI] U MOJIeH, a TaK)Ke Havyayia MOHATHUS O KO-
HEYHBIX MOJISX.

YuuTbIBas BBIIIEU3I0KEHHOE, CUMTAI0, YTO pabouas mporpamMmma  mpodec-

copa H.A. HaymoBOIi, COOTBETCTBYET I'OCY/IapCTBEHHbIM TPEOOBAHUAM K MHUHHU-
MyMYy COJIEpP>KaHHS U YPOBHIO ITOATOTOBKH BBIITYCKHUKOB I10 HAIIPABJIEHUIO MOATO-
toBkH 01.03.01 Maremartrka, 1 MOXET OBITh PEKOMEHIOBaHA JJIS BBICIIUX Yy4eO-
HBIX 3aBEJICHUMU.

Kann. men. Hayk,
1.0. 3aB. KadeIpoil BeIcIIeH
MatemaTuku Kyol'TY [Tpuronuna A.T'.
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PEINEH3UA

Ha pado4yI0 MPOrpaMMy AUCIUILIUHBI
Aure0dpa no HamnpasieHuto noarotrosku 01.03.01 Maremartuka,
MOJITOTOBJIEHHYIO JOKTOPOM TEXH.HayK, podeccopom kadepb
(GbyHKIIMOHATBLHOTO aHanu3a u anredpsl Haymosoit H.A.

HasBanue u conepxanue padoueii nporpammel cootBerctByeT @I'OC BO no
HarpasieHuto moarotopku 01.03.01 «MartemaTtuka» (kBamdukaiuys (CTENeHb)
«bakamnaBp»). Kypc «Anrebpa» paccuutan Ha TpU CEMeECTpa.

B mpouecce oOyueHus: AMCHUILIMHE BbIPaOATHIBAIOTCS OOIIEKYJIbTYPHBIE,
obuie npodeccuoHanbHble U IpodeccuoHanbHble KomnereHuuu. CoaepkaHue Ma-
TepHuaja HEBO3MOKHO TTTyOOKO OCBOMThH 0€3 aKTMBHOI CaMOCTOSITEIbHOM paboOThI
CTYJEHTa, B CBSI3U C YEM, JOJDKHA BbIpa0daThIBAThCS CIIOCOOHOCTh K CAaMOOpIaHU-
3aluu U caMooOpa3oBaHuio. [locne u3yyeHus: AUCUUIUIMHBL CTYJEHTBI MPHOOpe-
TalOT TOTOBHOCTh MCHOJB30BaTh (PyHIaMEHTaIbHbIE 3HAHUS B 00JIaCTH anreOpsl B
oynyuieit npodeccruonanbHont aesteapHocTu (OIIK-1). Ha npoTsskeHnn Bcex Tpex
CEMECTPOB Y CTYJEHTOB (POPMUPYETCSI CIOCOOHOCTh YMETh CTPOTO PEIIATh AKTY-
aJllbHbIE M BaXKHBIC 3a71auM (hyHAAMEHTANbHOU U npukiagHoi marematuku (I1K-1).
Kpome yka3aHHBIX KOMIIETEHIMI P OCBOCHUM MaTepuasa BblpadaThIBaeTCs 00-
nieMaTeMaTu4eckas KyJibTypa. B pabouell mporpamme JUisi KaKJIOTO CeMecTpa
IPUBOJUTCS JOCTaTOYHO NOJIPOOHBIA CIHCOK TEOPETHUYECKHUX BOIPOCOB U BCEX
TUIIOB MPAaKTUYECKUX 3aJaHUN, KOTOPBIE CTYAEHTHI TOJDKHBI OCBOUTH B IpOIIECCe
U3YYEHUS JUCLUILTUHBL.

Cuurato, 4ro pabouas mporpamMma JUCIUIUITMHBI « AJreOpa» COOTBETCTBYET
roCyJapCTBEHHBIM TPEOOBAHUSM K MUHUMYMY COJIEPYKaHUS U YPOBHIO TOJITOTOB-
K1 BBIMYyCKHUKOB 1o HampaieHuto 01.03.01 «Maremartuka» (ypoBeHb Oaka-
JJaBpuaTa).

JloieHT Kadeapbl MaTEMaTUYECKOTO
moaenupoBanus Kyo I'Y,
KaH. (pu3.— MatT. HAyK, JOLEHT Mapxkosckuii A.H.
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