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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ilean ocBOEeHUNA TUCHUILIHHBI
Lenb ocBOGHUS TUCHUIUIMHBI — (OPMHUPOBAHUE y CTYIEHTOB 0a30BBIX 3HAHUI MO anreo-

pe.

1.2 3agaun AMCHUIIIMHEI

3amaul OCBOEHUS CTYAEHTAMHU JIUCUUIUIMHBI — MOJyYEHUE OCHOBHBIX TEOPETHUYECKUX
CBEICHM, pa3BUTHE MO3HABATEIHLHOMU JEATEILHOCTH U MPUOOpPETeHHE MPAKTHUYECKUX HAaBBIKOB
paboThl C MOHATHUSAMHU IO CIEAYIOIMIMM pa3fesiaM aireOpbl: CUCTEMbl JTUHEWHBIX YpaBHEHHIA,
MaTpHUILIbI U ICUCTBUS HAJl HUMH, ONPEAEIUTENN, KOMIJICKCHBIE YHCiia, MHOTOWICHBI, anredpan-
YeCKHEe CHCTEMBbI (TPYNIbI, KOJbIIA, BEKTOPHBIC MPOCTPAHCTBA, anreOpbl), Havyaida TEOpHUH Ou-
HApHBIX OTHOIIEHUH, KOHEYHOMEPHbBIE BEKTOPHBIE MPOCTPAHCTBA, JINHEHHBIE OTOOpaKEHUS BEK-
TOPHBIX NPOCTPAHCTB, MHBAPUAHTHBIE IIOJIIPOCTPAHCTBA JIMHEHMHBIX OIEPATOPOB, JKOPAAHOBA
HOpMasbHasi (hopMa MaTPUIl JIMHEHHOTO OlepaTopa, CONPSHKEHHOE OTOOpa)kKeHue, KaHOHUYe-
CKHUH BUJI MAaTPHUILl JTMHENHBIX (HOPMaIbHOTO, CAMOCOIPSKEHHOT0, OPTOIOHAIBHOIO U YHUTAPHO-
ro) omepaTopoB, OWJIMHEWHbIE M KBaJpaTU4HbIE (OPMBI, METPHUYECKHE BEKTOPHBIC MPOCTpaH-
CTBa, Kilaccu(uKanus KBaJpuK, TPyl IpeoOpa3oBaHui U KIIACCH(HUKAIMS TBUKECHNUN, OCHOBBI
TEH30PHOU anreOpbl, Ha4ajga TEOPUU TPYIIIL, MOHITHE O KOHEYHBIX MOJISX.

[Ipu ocBoeHuun aucuUILUIMHBI «Anredpa» BblpaOaThIBaeTcsa oOlieMareMaTHdecKasl Kyib-
Typa: YMEHUE JIOTUYECKH MBICIUTH, IPOBOAUTH J10Ka3aTeIbCTBA OCHOBHBIX YTBEPKICHUH, ycTa-
HaBJINBATHb JIOTUYCCKHUEC CBS3U MG)KI[y IIOHATUAMU, HpI/IMCHHTI) HOJIyT-ICHHI)IC 3HAHUSA IJIA peme-
HUS anreOpanvecKux 3a1ad M 3a/ad, CBA3AHHBIX C MPUIOKECHUSIMH aareOpandecKux METOJIOB.
[Tomyyaembie 3HaHUS JIeXKAT B OCHOBE MAaTeMaTUYECKOro 00Opa3oBaHUsI U HEOOXOAUMBI ISl TO-
HUMAaHUS 1 OCBOCHHSI BCEX KYpCOB MaT€MaTUKH, KOMIIBIOTEPHBIX HAYK U X MPHIIOKESHHH.

1.3 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnuna «Anredpa» OTHOCHTCS K o0si3arenbHOM uvactu broka 1 "JlucuumiuHb
(Monynu)" yuebHoro iaHa. B coorBercTBuu ¢ pabounM yuyeOHBIM IJIAHOM TUCHMIUIMHA H3yda-
ercs Ha 1, 2 Kypcax mo ouHoil ¢opme oOydyenus. Bua npomexxyrouHoii arrectamuu: 1, 2, 3 ce-
MECTpBI - 3K3aMEH.

Jnis u3ydeHus: TUCIUILTMHBI JOCTAaTOYHO 3HAHUH IIKOJBHOTO Kypca anreOpbl U reoMeT-
puM. 3HaHUs, TOJTYYEHHBIE B 3TOM KypCe, UCIIONIb3YIOTCS B aHATUTHUECKOW FeOMETpUH, MaTeMa-
TUYECKOM aHaiu3e, (PyHKIMOHAIBLHOM aHaiu3e, TuddepeHaabHO reOMETPUU U TOTOJIOTHH,
T depeHIMaIbHbIX YpaBHEHUX, JUCKPETHOM MaTeMaThKe 1 MaTeMaTHYECKON JIOTHKE, TEOPUH
YrCeN, METOAAX ONTHMH3ALNHU H Jp.

1.4 IlepeyeHb NIaHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCIUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATaMH OCBOCHHS 00Pa30BaTeJIbLHOM IPOrPaMMBbI
N3yuenne nanHOW y4yeOHOW MUCHUIIMHBI HAIMpaBieHO Ha (opMupoBaHHE y o0ydaro-
HIMXCS CIEIYIOINUX KOMIIETEHIINN

KOH 1 HAMMCHOBAHUEC I/IHI[I/IKaTopa* JOCTHIKCHUA P€3yJ'II)TaTBI 06yquI/I${ o AUCIUILIINHE
KOMIICTCHIIMHN

OIIK-1 CnocobeH mpuMeHATh (hyHIAMEHTANbHBIC 3HAHWSA, MTONyYCHHBIE B 00JaCTH MaTeMaTHYECKUX U (MIIH)
€CTECTBEHHBIX HayK, M HCIIOJIb30BaTh X B IPO(ECCHOHAIBLHON JIESITEIbHOCTH

OIIK-1.1. Tlpumenser 06a3zoBble 3HaHUWs, TONy- | B pesynbrate u3ydyeHus y4eOHOW AMCUMIUIMHBI 0Oydaro-
YeHHble B 00JacTM MaTeMaTHYecKMX W(MIM) | IIUiCs 3HaeT BO3MOXHBIE Cepbl NPUMEHEHUs anredpande-
€CTECTBEHHBIX HayK CKUX 3HaHMH B JPYrHX 00JIACTAX MAaTEMaTHKU W AUCIHIUIH-
HaxX eCTECTBEHHOHAYYHOT'O COJICPXKAHUSI

B pesynbrare u3ydeHuss y4eOHOW IUCHUILIMHBI 00ydaro-
muiics yMeeT NMPHUMEHSTh NOJYYeHHbIE HABBIKM B JAPYIUX
o0ylacTsIX MaTeMaTH4ecKOro 3HaHWSl M JUCHUIUIMHAX ecTe-




Kon n nHanmenoBanue I/IH,IlI/IKaTopEl>X< JOCTHXXCHUA
KOMIICTCHIINHN

PesynbraTel 00y4eHus IO TUCIUIIINHE

CTBCHHOHAYYHOI'O COACPKAHUA

B pesynbrare u3ydeHuss y4eOHOW IUCLUILIMHBI 00ydaro-
muiics BiajeeT HaBbIKAMM IPHMEHEHUs anreOpanyecKux
3HAHMH B APYrHX OONAcCTAX MaTeMaTHKU M AWUCIMIUIMHAX
€CTECTBEHHOHAYYHOTO COJACP)KaHMs

OIIK-1.2. OuenuBaer u (HOpMYIHPYET aKTyallb-
HBIE W 3HAYMMBbIC TPoOJIeMbl (QyHIaMeHTaIbHOM
MaTeMaTHKH

B pesynpraTe m3ydeHHs y4eOHOH TUCHUIUIMHBI O0ydYaro-
IIUHCS 3HAeT aKTyaJbHBIE W 3HAYMMBIC MPOOJeMBl QyHIa-
MCHTAJILHOM MaTEMaTHKH

B pesynpraTe m3ydeHHs y4eOHOH MUCHMIUIMHBI 00ydaro-
IIUICS yMeeT OLICHWBATh U (HOPMYIUPOBATH aKTyaJbHBIE H
3HaYMMBle NpOOIeMbl (yHAAMEHTAIBLHOW MATEMAaTHKU H
OTIPEIETATh METOJBl X PELICHUS aKTyaJbHBIX U 3HAYMMBIX
npoOGuieMbl pyHIaMEHTAIFHON MaTeMaTHK

B pesynbrate u3yueHuss y4eOHOW MIMCIUILIUHBI O0YyYaro-
IIMICs BIaJieeT anredpandyecKuMu METOJJaMH PEIICHUS

IK-1 CrocoGeH pemaTh akTyajabHbIE M BaXKHbIE 3a/1au (yHJaMEHTAIBHON U IIPUKJIATHONH MaTeMaTHK!

IIK-1.1. 3HaeT OCHOBHBIE MOHATHUS, UIEH U Me-
TOJbI )YHIAMECHTAILHBIX MATEMATUYCCKUX JTUC-
IUIUTUH [T PelIeHUs 0a30BBIX 3a/1a

B pesynbrare u3yueHuss y4eOHOW IUCHUILIMHBI 00ydYaro-
IIMHACS 3HACT OCHOBHBIC MOHSATHUS, UIACH U METOJBI ANrcOphI
JUIS pelieHust 0a30BbIX 3a/1a4

B pesynprate m3ydeHus y4eOHOM IUCHUIUIMHBI 00ydaro-
muiics yMeeT IPUMEHATh OCHOBHBIC ITOHATHS, UIICH U METO-
JIbl anreOphl U1 penieHus 0a30BbIX 3a1ad

B pesynprate m3ydeHus y4eOHOM IUCHUILIMHBI 00ydaro-
muiics BiaJeeT HaBBIKAMH INPUMEHEHHS anreOpandecKux
3HaHMH JUIs pereHns 0a30BbIX 3a7a4

[IK-1.2. Ymeer mepenaBath pe3ylbTaThl MpPOBE-
JICHHBIX TEOPETUUECKHUX W MPUKIATHBIX UCCIIEI0-
BaHUM B BUAE KOHKPETHBIX IMPEIMETHBIX PEKO-
MEHJIallUil B TEPMUHAX NPEJMETHON 00acTH

B pesynprate m3ydeHus y4eOHOM IUCHUIUIMHBI 00yd4aro-
muiics 3HaeT MeToAb! (POPMYNIUPOBAHUS PE3yIHTATOB IIPO-
BEJICHHBIX TEOPETUYECKHUX M MPUKIIAIHBIX HCCIEIOBaHUH B
BHJI€ KOHKPETHBIX PEKOMEHIANWH B TEPMHUHAX alreOpsl

B pesynprate mM3ydeHus ydeOHOM AMCIUIUIMHBI 00yd4aro-
LIMICS yMEET NePEeNaBaTh pe3yabTaTbl IPOBEJCHHBIX TEOPE-
TUYECKUX W NPUKIAJAHBIX HCCIENOBAaHUN B BUJE KOHKpET-
HBIX IPEIMETHBIX PEKOMEHIANNH B TEPMUHAX anreOpbl

B pesynprate M3ydeHus ydeOHOM NHCIMIUIMHBI 00ydaro-
IIMHACS BIIaieeT MeToAaMu (HOPMYITHUPOBAHUSA PE3yIbTATOB
MPOBEJICHHBIX TEOPETHYECKUX M TPHUKIATHBIX HCCIIENI0Ba-
HUH B BHJE KOHKPETHBIX PEKOMEHJAIMi B TepMHUHAX aj-
TeOpHI

Pe3ynbrarel 00yueHus 1o AUCUMIIIMHE JOCTUTAIOTCS B paMKaX OCYILECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSTEIbHOM pabOThl 00y4aromuXxcs B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IJIAaHOM.

WNuaukaTtopsl JOCTHXKEHHUSI KOMIIETEHIIMHA CUNTAIOTCS C(OPMHUPOBAHHBIMU TPU JTOCTHXKE-
HUU COOTBETCTBYIOLUX UM PE3yJIbTAaTOB 00YUEHHUS.

2 CTpyKTypa M coiep:KaHue JMCHUIIHHbI
2.1 Pacnpesnesnenne TPy10eMKOCTH JMCUMILIMHBI 10 BUJAM padoT
2.1 PacnipeaesieHne TPYAO0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast Tpy10EMKOCTh JUCIUILIAHBI cocTaBisieT 16 3auetHbix eaunul] (576 yacom), ux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOJIUIIE



Buasl padot Bcero ®dopma oOydeHus
4acoB OuHast
| I I
ceMecTp ceMecTp ceMecTp
(Jacern) (Jacern) (dacern)
KonTakTHas pa6oTa, B TOM 4HcJe: 278,9 90,3 114,3 74,3
AyauTopHble 3aHATHSA (BCero): 262 86 108 68
3aHATHS JIEKIIMOHHOTO THIIA 118 34 54 34
nabopaTOpHBIE 3aHATH 138 52 54 34
NPaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHATHUS
WHas kKoHTaKTHas padora:
KonTtpons camocTosTensHOM paboTHI
(KCP) 16 4 6 6
IIpomexxyrounas arrecranus (MKP) 0,9 0,3 0,3 0,3
J?::MMTosnTe.ﬂbﬂasl padoTa, B TOM 4Hc- 154 45 48 61
Kypcogas pabora/mpoext (KP/KII) (mox-
TOTOBKA)
KontponpHas pabdora 50 15 15 15
PacuérHo-rpaduueckas padora (PTP)
(moAroToBKa)
Pedepar/acce (moaroroska) 10 10
CaMoCTOsITeIbHOE HM3YYEHHE pa3JIelioB,
CaMOIIOIrOTOBKA (IpOpaboTKa U MOBTOpE-
HHE JIEKI[HIOHHOTO Marepuaia 1 Marepuaia
yueOHHKOB M Y4eOHBIX MOCOOWH, MOAro- 65 20 20 25
TOBKa K JIAOOPAaTOPHBIM M NPAKTHYECKUM
3aHSTHAM, KOJUIOKBIYMaM H T.JI.)
[oaroToBKa K TEKyIEMy KOHTPOJIIO 10 13 11
Kontpoas:
HOHFOTOBK& K DK3aMCHY 143,1 44]7 53,7 44]7
Oobmas Tpygoem- gac. 576 180 216 180
RoeT® B YOM HMEAC KOH- | 578 9 90,3 114,3 74,3
TaKTHasi padoTa
3a4. en 16 5 6 5
2.2 Conep:xaHue TUCHMILINHBI
PacnpeneneHI/Ie BHUI0B y"Ie6HOI7I pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.
Pa3nens! (TeMbl) TUCIUIUIMHBI, H3y4aeMble B IEPBOM CEMECTPE:
Ne KonmnuecTtBo yacos
HaunmeHnoBanue pazaennos (Tem) Bueaynu-
Bcero Aynuropnas pabota TOpHas pa-
6ora
J I3 J3 CPC
1. CucTteMbl TMHEHHBIX YpPaBHEHUH 26 8 10 8
2. Matpuust 26 8 10 8
3. Onpenenurenn 26 8 10 8
4. OT00pakeHNs] MHOXKECTB 15 2 6 7
5. AnreOpandecKkne CHCTEMBI 19 4 8 7
6. KomniekcHsle gncna 19 4 8 7
HUTOI'O no pasoenram Oucyuniurvl 131 34 52 45
KonTtpons camocrosrensroi padbotsl (KCP) 4
ITpomexyrounas arrecrauus (MKP) 0,3
TloaroroBka K TeKyeMy KOHTPOJIO 447
OO6mast TpyJ0€MKOCTh IO JUCITUTUINHE 180




Pazpgenbl (TemMbl) AUCHUIUIMHBI, U3y4aeMbl€ BO BTOPOM CEMECTpE:

Ne KonuuectBo yacos
HammenoBanwne paznenos (Tem) Bueaynu-
Bcero AynutopHas paboTa TOpHas pa-
60Ta
J I13 J3 CPC
1. MHoro4yeHs! 28 14 14 8
2. MHoOro4ieHs! OT HECKOJIBKHUX NEPEMEHHBIX 12 4 4 4
3. BekropHble IpocTpaHCcTBa 20 6 6 8
4, EBKIMIOBEI M yHUTapHBIE IPOCTPAHCTBA 24 10 10 12
5. JluneiiHBIe 0TOOpaKEHNS BEKTOPHBIX TIPO- 36 20 20 16
CTPaHCTB
HUTOI'O no pazdenam oucyuniumul 156 54 54 48
KonTtpons camocrosrensHoi pabotsl (KCP) 6
IIpomexxyrounas arrectanus (MKP) 0,3
[ToaroTOBKA K TEKYyIIeMY KOHTPOITIO 53,7
OO0mast TPyAOSMKOCTb 110 TUCIIUIIIHHE 216
PaSI[eJ'IBI (TGMLI) JUCHUILIAHBI, U3y4a€MBIC B TPETHEM CEMECTPE!
No KonuuecTBo yacos
HanmeHoBaHUe pa3ziesioB (TeM) Breaynu-
Bcero AynutopHas paboTa TOpHas pa-
Oora
J I13 J3 CPC
1. JluneitHbIe OnepaTOpHI EBKIIMAOBBIX U YHUTAP- 34 10 10 12
HBIX IIPOCTPAHCTB
2. KBasparuunsie Gpopmbl 48 10 10 12
3. DJieMeHThl MHOTOMEPHOM r€OMETpUH 32 6 6 16
4. Hauana Teopun rpymnn 22 4 4 10
5. DJeMEHTHI TEOPUH KOJICII U ToJIeH 27 4 4 11
HTOI'O no pazdenam oucyuniuul 129 34 34 61
KonTtpons camocrosrensHo# pabotsl (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKyIIeMY KOHTPOITIO 447
OO0mmast TpPyAOEMKOCTb 110 TUCIIHILIHHE 180

[pmmeganne: JI — nexmum, 113 — npaktiaeckue 3anaTust / cemuHapsl, JIP — maboparopusie 3amsarus, CPC — camo-
CTosITeNbHAas paboTa CTyeHTa

2.3 Copnep:xanue pa3iesioB (TeM) THCHUINIHHBI

2.3.1 3aHaTHA JeKIIHOHHOI0 TUIIA

Ne HaumenoBanue pa3- dopma Tekymie-
Conepxanue paszzena (TeMbl)
Jena (Tembl) r0 KOHTPOJISI
1. Bsenenue Hcroxu anredpsl. MecTo anreOpbl B MaTeMaTHKE M €€ IPHIIOXKe- P
HUSIX.
2. Cucrtembl TMHEHHBIX | DneMeHTapHble npeoOpazoBanus Haj ypaBHeHusiMH CJIY, 3KkBH- K

ypaaenuii (CJIY) | BanentHoctb. Meton I'aycca, nccnenoBanue CJIY crymeHuaToro
Buia. ApupMeTnueckoe JMHEHHOE MPOCTPAaHCTBO CTpoK R .
JlvneiiHast KOMOMHAIMS CTPOK (TPaH3UTHBHOCTH), JIMHEIHAs 3a-
BUCHMOCTb. ba3a cucremsl cTpok, panr. [Tonnpocrpanctso B R ",
ero 6asuc u pasmepHoctb. OmHopoanas CJIY, mpocTpaHCTBO ee
pemeHu, QyHAaMEHTadbHAs COBOKYIHOCTh pemeHui. CBs3b
Mex Ty MHOkecTBamu pemiernit CJIY u acconnnpoBaHHOH ¢ HEl
onHopoanoit CJIIY




Martpuribt

Marpunpl ¢ JeHCTBUTEIbHBIMU dJIeMEHTaMH, X BUbl. CoBraje-
HHE PaHTOB MaTPHLBI IO CTPOKAaM M CTOJIOIAM, PaHT MaTPHIBL
Teopema Kponekepa-Kanemnmn. Omnepanny Hax MaTpUIlaMu: CIo-
KCHHE W BBIUMTAHUE MATPHIl, YMHOKCHHE MAaTpUI] HA YUCIa U
yMHOKeHHe Matpuil. [loHsATHA 0 Konble u 00 anrebpe. AnrebOpa
(xomp110) MaTpuIl. PaHTr mpon3BeeHUS MaTPHIIL.

Onpenenurenn

[lepecTaHOBKM N CHMBOJIOB, MX YETHOCTh. VI3MEHEHHE YETHOCTH
IIPY TPAHCIIO3HUIMAX CHMBOJIOB, KOJMYECTBO YETHBIX M HEYETHBIX
nepecTaHoBOK. PopMaibHbIE TIOJCTAHOBKHA N CUMBOJIOB, MX YeT-
HOCTb U HEYETHOCTb, KOJIMYECTBO YETHBIX U HEUETHBIX MO/CTaHO-
BoK. Ompenenutens N-ro mopsaka, mpocTeimue cBoicTBa. BoI-
YHCJIEHUE ONPEIEIIUTENS C TOMOIIBIO 3JIEMEHTapHbBIX MPpeodpa3o-
BaHU{ HaJl CTPOKaMH U cToOnaMu. MUHOpP MaTpHIibl, areopau-
yecKoe JIONOJIHEHHE K 3JIEMEHTY MaTpHibl. PaznoxeHue onpene-
muTens mo cTpoke (cTondiyy). @opmymna oOpaTHOH MaTpPHIIBL
[pasuno Kpamepa pemtenns onpenenenHoit CIIY.

basucublii MuHOp Matpuupbl. HaxoxaeHue paHra MaTpuilbl
METOOM OKaWMileHHs MHUHOpamH. Teopema Jlammaca n cien-
cTBus U3 Hee. OnpenenuTens MPOU3BENCHHUS MAaTPHL, (OPMYITH-
poBka Teopemsl bune-Komm. O6o6menHoe mpaBmio Kpamepa
pemeHust npousBoasHoi CIIY

Oto0pakeHus
MHOKECTB

OtoOpaxkeHHss MHOXKECTB, MX BHJbl. PaBeHCTBO OTOOpakeHHH.
YMHOXKEHHEe 0ToOpakeHui, accoratuBHOCTh. [Ipeobpa3oBanus
MHOX€ECTBa, UX (popMasbHas 3aIlMCh, YMHOXKEHUE IpeoOpa3oBa-
nuii. [TogcTaHOBKM MHOXeECTB, UX (popMmaiibHas 3aMiCh, YMHOXKe-
HHE NOoACTaHOBOK. EnnHuYHas u oOpaTHasi 0JCTAaHOBKH.

Anrebpanyeckue
CHCTEMBI

Bunapubie omnepanuu (anreOpandyeckue ornepanuu) Ha MHOXKe-
cTBax. ['pymmonssl, nX BUAB U TpocTeiimue cBoiicTBa. Tabmuma
Konu rpynmonna, mpumepsl. CHMMeTpHYECKI MOHOH ITpeodpa-
30BaHMI ¥ CHMMETpPUYECKas TPyMIa IIOACTAHOBOK N- CTEICHH.
Kombma (B 4acTHOCTH, TOJNIA), UX BUABI U TIPOCTEHININE CBOHCTBA,
npuMepbl.  KosbIio MHOTOYICHOB HaJa MPOWU3BOIBHBIM IIOJIEM
(B3amMOCBs3b anre0pandeckoro W (YHKIHOHAIBHOTO B3TJISIOB
Ha TIOHSTHE «MHOTOYJIEH»). BEeKTOpHBIE MPOCTpaHCTBA HAJl MPO-
W3BOJIBHBIMU TIOJISIMH, OIpENeJieHHe W MPOCTEHIINe CBOWCTBA,
npuMepbl. ANreOpbl HaJl MPOU3BOIBHBIMU TIOJISIMH, OIPEIETICHIE
U BHJIBI QJIT€Op, IPUMEPBHI.

Kombio kmaccoB BeueToB, kputepuit mods. [lone anreGpau-
yeckuX uncen. [loarpynmnounasl, MOaKOJbIA U MOANPOCTPAHCTBA,
npuMepsl. [TorsTHEe 00 N30MOpdH3Me aNredpandIecKuX CUCTEM.

KomrimrekcHble unciia
(K9)

[onarue o umcnoBom mnone. IlocTpoeHne mNoOIsT KOMILIEKCHBIX
gncen C. Anrebpamueckas Gpopma 3amiucu KU u cBsi3aHHBIE C HEIO
MOHSATHSL, cBOMcTBa conpsikeHus. Monyne KU, HepaBeHCTBO Tpe-
yronpHuKa. TpuroHomerpuueckas Qopma 3anucu KY, mynsTu-
IJIMKAaTUBHBIE CBOMCTBA MOIyJisl M aprymenra. Jlercreusa Haag KY
B KOMIUIEKCHON IUIOCKOCTH C MOMOUIBIO LMPKYJS U JIMHEUKH.
®opmyna Myaspa. U3eneuenne xopueit n3 KU. Kopau u3 enu-
HHIIBI, IEPBOOOPa3HbIE KOPHHU.

®opmyna Diinepa. Jlorapudmuueckas u TMoOKazaTtedbHAs
(YHKIIMN KOMIUIEKCHBIX TEPEMEHHBIX.

MHoT041eHBI

MHOTOWIeHBI OT OHON MepeMeHHOH ((QyHKIIMOHATBHBIN B3TIIAL),
oneparu Haj Humu. Kombia muorowreroB R[X] u C[x]. Cre-
II€Hb CYMMBI U NPOU3BEIEHHUS MHOTOWIECHOB. JleneHue ¢ ocTaT-
KOM M 0e3 ocTaTka B KOJIbIIe MHOTOWIEHOB, cBoiictBa. HOJ/l n
HOK wmuorounenos, anroputm Eknnna naxoxaenuss HO. Teo-
pema besy, kpatHOCTh KOpHsI MHOrouneHa. Cxema ['opuepa u ee
npuMeHeHus. Anredpandeckue peleHnst ypaBHeHUH 3-eif u 4-oi
cTeneHeil. DKBUBaNEHTHbIE (DOPMYIHUPOBKH OCHOBHOH TEOPEMBI
anreOpbl, cneacTBUs u3 Hee: (opMynsl Buera, MHTEPIONIAINOH-
HbII MHOTOWIEH JlarpaHka, OTJeJeHHe KPaTHBIX KOpHEH MHOIO-
YIIeHa.

Teopema IllTypma UM ee NpUMEHEHUE IIPU OTICICHHUU JEH-




CTBUTEINbHBIX KOpHeW MHorowieHa u3 R[x]. [Tone paunoHagbHBIX
npobeii. PaznokeHne panmuoHaNBHON ApoOU Ha MPOCTEHITNE Ha
nojsiMa R u C. PannonanbHble KOPHA MHOTOWICHOB C IIEJIBIMU
koapdunmentamu. Teopema ["aycca. [Ipu3nak HempuBOAMMOCTH
Oi3eHIITeITHA

MHOro4aeHsI OT
HECKOJIBKUX Tepe-
MEHHBIX

Komb1to MHOTOWIEHOB OT HECKOJNBKHX NepeMeHHBIX. CHMMETpH-
yeckre MHOTOWIEHB. OCHOBHAs TeOpeMa O CHMMETPHYECKHX
mHorowieHax. @opmynsl HeroToHa. Pe3ynbTaHT IByX MHOrouse-
HOB. VICKJTFOUeHIE HEM3BECTHBIX M3 CUCTEM JBYX ajireOpamdecKux
YpaBHEHUU C NByMS HEM3BECTHBIMU. JIMCKPUMHHAHT MHOTOYJIE-
Ha, ero CBOKWCTBA. JJUCKPUMUHAHT MHOTOWIEHOB 2 — 5 CTeNeHEeH.

10.

BexropHsie npo-
CTPaHCTBa

JluneliHas 3aBUCHUMOCTb M HE3aBHCUMOCTb CHUCTEMBI BEKTOPOB
MIPOCTPAHCTBA HaJ NPOU3BOJIBHBIM IOJEM, cBoicTBa. Kpurepuit
MIOJINIPOCTPAHCTBA, JINHEHHas: 00010uka. MakcuMaibHas JIMHEHHO
He3aBHCUMas nojacuctema (0asza) cucTeMbl BEKTOPOB, paHr. baszuc
BEKTOPHOTO IIPOCTPAHCTBA (MOAMPOCTPAHCTBA), Pa3MEPHOCTb.
Marpuna nepexona OT 0OJHOTO 0a3nca MPOCTPAHCTBA K IPYTOMY.
KoopauHaTel BekTOopa B JaHHOM 0asuce, MX U3MEHEHHE NpH IIe-
pexoae K apyromy Oasucy. M3oMopdu3M BEKTOPHBIX HpO-
ctpaHcTB. [lepeceduenne U cymMMa noanpocTpaHcTs. Ilpsmas cym-
Ma MOANPOCTPAHCTB.

®dakrop-npoctpaHcTBO. JIuHEHHbIE (YHKIMH Ha BEKTOPHOM
MPOCTPAHCTBE, UX OMpeAesieMOCcTh obOpasamu Oasuca. Cormpsi-
JKEHHOE IPOCTPaHCTBO, JAyajbHBIH 0a3uc, €CTeCTBEHHBINH H30-
MOp(H3M.

11.

EBKAMAOBHI U yHU-
TapHbIE IPOCTPaH-
CTBa

EBKIINZI0BO IPOCTPAaHCTBO, CBOMCTBA CKAJSIPHOTO IPOU3BEICHMUSL.
HepasenctBo Komu-byHsikoBckoro. Merpuueckrue COOTHOIICHUS
B €BKIMJIOBOM NpocTpaHCTBe. OpTOroHaNbHAas CHCTEMa BEKTO-
poB, npouecc oproroHanuzanuu I'pamma-IImuara. CymecTBoBa-
HHE OPTOHOPMHPOBAHHOTO Oa3uca. OpTOroHaIbHOE JOMOIHEHHE
K TMOANPOCTPAHCTBY M OPTOrOHAlIbHAs MPOEKIHUs BEKTOpa Ha
MOJNPOCTPAHCTBO €BKJINI0BA MPOCTPaHCTBA. EBKINAOB H30MOp-
¢u3M. OpTOHOPMHPOBAHHBIE 0A3UCHI EBKJINIOBBIX MPOCTPAHCTB,
OpPTOTOHAJIBFHOCTh MATPHILBI TEPEX0A OT OJHOTO TAKOTo 6a3uca K
JpyroMy. YHHUTapHbI€ IPOCTPAHCTBA, MOJYTOPAJIUHEHHBIE KOM-
IUIeKCHBIE (pOpMBI. MeTprudeckre COOTHOILIEHUS U BOIIPOCHI, CBA-
3aHHBIE C OPTOTOHAIBHOCTBI), B YHUTAPHOM IIPOCTPAHCTBE.

12.

Jluneitnpie oTobpa-
KCHUA BEKTOPHBIX
MIPOCTPAHCTB

JluneitHple 0TOOpa)keHUs (ONEPaTOPB) BEKTOPHBIX MPOCTPAHCTB
HaJ OJHUM M TeM xe mosieM. O0pa3 u sSApo JTUHEHHOTo 0TOOpa-
JKCHHUSI, PaHT U 1e(EKT, UX CBA3b C Pa3MEPHOCTHIO 00IaCTH OIpe-
JIeTIeHUs]  OoTOOpaskeHMsl. MaTpuubl JIMHEHHBIX OTOOpa)keHHWiH
(omeparopoB), UX U3MEHEHHE TIPH TIEepexoJie K ApyruM Oasucam.
[IpocTpancTBO NHHEHHBIX OTOOpakeHUH, anredpa JIMHEHHBIX
OIIepaToOpOB, TIOJIHAS JIMHEHHAs TPYIIIa HEBBIPOXKICHHBIX JIMHEH-
HBIX onepatopoB. V3oMop¢hu3M NPOCTPaHCTB JIMHEHHBIX 0TOOpa-
JKEHUI W TPSIMOYTOJIbHBIX Matpull. M3omopdusm anredp (mon-
HBIX JTMHEHHBIX TPYMI HEBBIPOXKICHHBIX) JIMHEHHBIX OIEpaTOpOB
U KBaJIPaTHBIX (HEBBIPOXIEHHBIX) MaTpull. COOCTBEHHBIE 3HauUe-
HUS ¥ COOCTBEHHBIC BEKTOPHI JIMHEWHBIX OmeparopoB. Jnarona-
JTU3UPYEMbIE OTIEPaTOpPhl. XapaKTEPUCTHUECKUH MHOTOWIEH OIe-
paropa. Teopema ["'amunibroHa-Kamu. MuHUManbHbI MHOTOWIEH
orneparopa. JKopnanosa HopmansHas ¢dopma (KH®) marpuis
oreparopa.

WHuBapuaHTHBIE NOANPOCTPAHCTBA JIMHEITHOTO omeparopa,
pa3ioXkKeHUEe IMPOCTPAHCTBA B INPSAMYKO CYMMY HHBapHaHTHBIX
nognpoctpancTB. [lpsimas cymma nuHelHbIX omepatopos. Kop-
HEBBIE MOJIPOCTPAHCTBA JIMHEIHOTO oneparopa, IeHCTBYIOILEro
Hax noneM C. Pa3nojkeHHe MPOCTPAHCTBA B MPSIMYIO0 CYMMY KOp-
HEBBIX IMOJNPOCTPAHCTB JIMHEHHOTO oOIllepaTopa. AJTOpPUTM
HaxoXaAeHus 0a3uca, B KOTOPOM MaTpHIla JHHEHHOTO OoIeparopa
nMeer XKH®. Munumansusiii MHOrouneH u JKH®. Kpurepuii
JMaroHAJIM3UPYEMOCTH JTMHEMHOTO OIEpaTopa, NEMCTBYIOLIETO B




IPOCTPAHCTBEC HA IMOJIEM C.

13.

Jluneitnsle oneparo-
PBI eBKIIHIOBEIX 1
YHHUTApHBIX TIPO-
CTPaHCTB

CompsbkeHHOe oToOpakeHHe (Omeparop) YHHUTApPHBIX (E€BKIIHIO-
BBIX) MPOCTPAHCTB, €0 CYIIECTBOBAHHUE M E€AMHCTBEHHOCTH VIS
JAHHOTO JIMHEHHOro oTOOpaxeHus (omepartopa). Marpuma co-
MIPSHKEHHOTO OIlepaTopa B OPTOHOPMHPOBAaHHOM Oasmnce, CBOW-
ctBa. Teopema Illlypa s JMHEHHOrO omneparopa YHUTapHOIO
npoctpadcTBa. HopManbHBIH omepaTop YHMTapHOI'O IPOCTpaH-
CTBa, CYIIECTBOBAHME AJSI HEro Oa3mca M3 COOCTBEHHBIX BEKTO-
POB. YHUTapHBIN oNepaTop yHUTApHOI'O IPOCTPAHCTBA, KPUTEPHA
YHUTApHOCTH OIepaTropa B TEPMUHAX €ro COOCTBEHHBIX 3Hade-
HUll; Ipyrue KpuTepun. DpMUTOB (CaMOCOIPSKEHHBIH) onepaTop
YHHUTapHOTO MPOCTPAHCTBA, KPUTEPHH SIPMUTOBOCTHU OIIEpaTOpa.
ITonoxurensHO (HEOTPULIATEIHHO) OIpEAETICHHbIE YPMUTOBEI
oIepaTopsl, CBOicTBa. Apu(pMETHUECKHH KOPEHb M3 HEOTpHIla-
TENBHO OINPENENIEHHOTO 3PMUTOBA oleparopa. Pasnoxkenue yHu-
TapHOTO (EBKJIMI0BA) MPOCTPAHCTBA B MPSIMYIO CyMMY SiApa JaH-
HOTO JIMHEHHOTO omepaTopa M 00pas3a CONpSHDKEHHOTO K HEMY
orneparopa. bruoproHOpMupoBaHHbEIE 0a3MChl YHUTApHOTO (EBKIH-
JI0Ba) MPOCTPAHCTBA, CBSI3b MEXIy MaTpHILAMH OIlepaTopa W CO-
NIPSDKEHHOTO K HeMy omeparopa. [locTpoeHue cuHryIsIpHbIX Oa-
3MCOB Ul JIMHEHHOTO OTOOpPaXEHMs YHHTApHBIX MPOCTPAHCTB.
PasnoxxeHus TMHENHBIX ONEPAaTOPOB YHUTAPHOIO IPOCTPAHCTBA.

14.

Ksagpatuunsie
(bopMBI

KBagparnunast ¢opma, ee matpuna. M3smMeHeHune Mmarpuibl mpu
JIMHEIHOM TpeoOpa3oBaHnM nepeMeHHBIX. [IpuBeneHne kBajpa-
THYHOH (OpPMBI K KaHOHUYECKOMY Buay. HopmanbHbIil BUI KBaI-
partndHON (OPMBI, SKBUBAJCHTHOCTh KBaApaTHuHBIX (opm. 3a-
KOH MHEPUIUH JEHCTBUTENBHBIX KBaApaTHYHBIX (GopM. Pacmama-
fomyecs KBaapatuansie GopMsl. [10I0KUTETHPHO U OTPUIATEIEHO
OIIpeAeIeHHbIC KBaJpaTudHble (OpMEI, Kputepui CuibBecTpa.
[MpuBenenne KBagpaTHYHOW (GOPMBI K KaHOHHYECKOMY BHAY C
TIOMOIIBI0 OPTOTOHAIBLHOTO MPE0O0Pa30BaHMS IEPEMCHHBIX.

[MonsTne o nonmmMHEHHOW (YHKIMK Ha BEKTOPHOM TIpO-
crpancTBe. [IpeacraBnenne MoaMIMHEHHONW QYHKIMU B BHIE I0-
JIMIIMHEHHOW (QOpMBI B (PMKCHPOBAaHHOM 0a3uce MpPOCTPAHCTBA.
JluneiiHple, OWIMHENHHBIE M TOITYTOpAJHMHEHHBIE (DYHKIHMH, HX
¢dopmbl. CummeTprdeckue GOpMbI U MX CBSI3b C KBaJPaTUYHBIMU
dbopmamu.

15.

DJIEeMEHTBl MHOT'O-
MEPHOU reOMeTpUx

AdduHHOE U eBKIMIOBO TOUYEYHOE MPOCTPAHCTBA. ADGHUHHBIE U
JICKapTOBbl KOOPJMHATBI, PACCTOSHHE MEXay Todkamu. Ilioc-
KocTh B appUHHOM NPOCTPAHCTBE, MapaMEeTPHIECKOE 3a7aHue U
3aJjaHUe CUCTEMOM ToueK B o0meM pacnonokeHnd. Ooume ypas-
HEHHUS TUIOCKOCTH B €BKJIMIOBOM TOYEYHOM IIPOCTPAHCTBE, B3a-
UMHOE pacrojioXKeHne IockocTel. Jlyd, oTpe3ok, momymnpo-
CTPAaHCTBO U MOJIYIUIOCKOCTh B €BKJIMIOBOM TOYEYHOM IIPOCTPaH-
CTBe, NMEPIEHUKYIISIP K iockocTH. [IpeobpasoBanust KOOpAUHAT.
JBrxeHMs, UX aHAIMTUYECKOE 3aJlaHue, Ipymmna JBMXeHuil. Bu-
JIbl IBIDKEHUH, uX Kinaccupukanus. Apdunueie npeodpasoBaHus
€BKJIU/IOBBIX TOUEYHBIX IIPOCTPAHCTB.

Belnykiible MHOTOTpaHHUKH, cuMIiuiekc. Ompexaenurens ['pa-
Ma. [lapamtenenumnes u ero o0beM B €BKINI0BOM TOUEUYHOM HPO-
cTpaHCTBe. 'eomMeTpHueckuii cMbICi ompenenurens apGUHHOTO
npeoOpasoBanms. Ksaapuku, nx adduHHas Kiaccudukams.
TeopeTuko-rpynmoBasi TOUKa 3peHUsI Ha T€OMETPHIO: €BKIINIOBA,
auHHAS ¥ ApyTrHe BUIBI TECOMETPHH.

16.

Hauana teopun
rpymi

['pynmsl, moarpynisl, UX cBOicTBa, MpuMepsl. I'pynmsl npeodpa-
30BaHuil. ['pynmsl B reomerpun u ¢pusuke. LIukmmyeckre rpymisl.
CucteMbl NMOPOXIAOLIUX 3IEMEHTOB rpynnbl. Pemerku mnoa-
rpynn rpynmnsl CMeXHBIE KJIacCchl 10 HOATpymme, Teopema Jla-
TpaHXe W cieiacTBue u3 Hee. Hopmanbable akTop rpymmsl. ['o-
MOMOpP(}H3M TPy, UX XapakTepu3amus. TeopeMbl 0 TOMOMOp-
¢usme rpynm. Ilpsmoe mpomseeneHue rpymi. KoHedHOMOpPOX-
JICHHbIe a0eJIeBhl TPYNIBI, OCHOBHASI T€OpeMa 00 MX CTPOCHHH.




Paspemmmble 1 HepaspemMele rpynmnsl. IIpocTele Tpynmsl, mo-
HATHE 00 UX KiIaccuduKanuy. ['pymmbl MoaCTaHOBOK, TPAH3UTHB-
HbIE TPYIIIEI TOJCTaHOBOK. [IpocToTa 3HAKOMEPEMEHHON IPYIIIIBI
An s N > 6. CTpoeHHE CHMMETPHUYECKHX TPy S3, Sa, Ss.

17. | DnemeHTH Teopun
KOJIeIl U IoJiel

KomMmyTaTtuBHbIE KOJBIA U UX UAcambl. JIeHCTBUS Hajd HacaIaMH.
[IpocTeie W MakcHMalbHBIE WACANBI, WX Xapakrepm3anusa. Dak-
Topkonbia. 'omomopousmsr xonen. [Ipsamas cymma komer. Le-
JIOCTHBIE KOJBIA TJIaBHBIX HJEANiOB, X apu(pMeTHKa, IpHUMEpEI.
Ilons u moamosnsi, xapakTepucTUKa MoJi. Pacuimpenust moiei,
creneHb pacmupenus. Koneunsie pacmupenus nosei. [Ipocteie
anredpanveckue paciIupeHusl.

2.3.2 3aHATHS CEMMHAPCKOr0 TUNA (MPAKTHYECKHE / CEMUHAPCKHUE 3aHATHSA/ J1a00-

paTopHble padoThI)

Ne HaumenoBanue pas- N ®dopma Tekye-
P TemaTuka 3aHATHH/PabOT p yi
Jena (TeMbl) To KOHTPOJIS

1. Cucrtembl TMHEHHBIX | DneMeHTapHble npeoOpa3zoBanus Han ypaBHenusmu CJIY, skBu- | [IpoBepka  mo-

ypaBHeHuit (CJIY)

BanieHTHOCTh. Meton 'aycca, uccnenosanue CJIY crynmenuaroro
Buia. ApudMeTHuecKoe JHHEHHOe MPOCTPaHCTBO CTpPOK R .

MaIllHero 3aja-
HUSI, KOHTPOJIb-

JlvneliHasi KOMOMHANUS CTPOK (TPaH3UTHUBHOCTH), JIMHEHHAs 3a- | Has padoTa.
BUcuMOCTh. basa cucremsl cTpok, panr. [loamnpocrpancteo B R ",

ero 0asuc u pasmepHoctb. OmHopomHas CJIY, mpocTpaHCTBO ee

pemeHni, (yHIaMEHTalbHAas COBOKYIHOCTh pemieHui. CBs3b

Mexay MHOxecTBamMH pemeHuit CJIY u accounupoBaHHOH ¢ Hel

onHopoanoi CJIY

2. Martpuibt MaTtpulbl ¢ 1EHCTBUTENBHBIMY JIEMEHTaMu, ux Buabl. CoBmane- | IlpoBepka  mo-
HHE PaHTOB MaTPHIBI 10 CTPOKaM M CTOJOIaM, PaHI MaTPHUMBL. | MAIIHETO 3aja-
Teopema Kponekepa-Kanemmu. Onepanuy Haa MaTpULlaMU: CIIO- | HUS, KOHTPOJb-
JKEHUE W BBIUUTAaHHE MaTpuUl], yMHOXEHHE MaTpHl] Ha Yuclia W | Has padoTa.
yMHOxeHue Matpull. [loHsaTus o kosble u 00 anredpe. Anredpa
(xo7p110) MaTpull. PaHr npousBeeHUsS MaTPHIL.

3. Onpexnenurenn IlepecTanoBkM N CUMBOJIOB, UX 4eTHOCTb. M3Menenue yetHoctu | IIpoBepka  nmo-
HpU TPAHCTIO3UIUAX CHUMBOJIOB, KOJMYECTBO YETHBIX M HEUETHBIX | MAIIHEro 3aja-
nepecTaHoBOK. DopManbHbIe TOJCTAHOBKH N CHMBOJIOB, UX YeT- | HUS, KOHTPOJb-
HOCTh M HEYETHOCTb, KOJIMUYECTBO YETHBIX M HEUYETHBIX IOJCTa- | Has padoTa.
HOBOK. Ompenenurens N-ro Mopsiika, NPOCTEHIINE CBOMCTBA.

Brruncienue onpenenuTens ¢ NOMOIIBIO JIEMEHTapHBIX Hpeoo-
pa3oBaHM HAJ CTPOKAMH M CTOJIOIAaMH. MHHOp MaTpHIlsl, aj-
reOpanyeckoe NOMOJHEHHE K BJIEMEHTY MaTpuibl. PaznokeHue
OTIPENIENIUTEIIS IO CTPOKe (cTonoIry). @opmyna oOpaTHONW MaTpH-
sl [IpaBuno Kpamepa pemenus onpenenensoin CIIY.
basucublii MuHOp Marpulbl. HaxoskneHue paHra maTpullsl
METOJIOM OKailmileHuss MuHOpamu. Teopema Jlamuaca u cuen-
cTBUs U3 Hee. OnpeaenuTens TPOU3BEICHIS MaTPHUIl, GopMyIIH-
poBka TeopeMbl bune-Komu. O6o6mennoe mpasmio Kpamepa
pemenus npousBoasHoi CJIY
4, OtoOpakeHus OtoOpakeHHs] MHOXKECTB, UX BHIbL. PaBeHCTBO oroOpaxeHuit. | [IpoBepka  mo-
MHOECTB YMHOXeHHEe O0TOOpaKeHHH, acCOMAaTUBHOCTh. [IpeoOpa3oBaHms | MalIHero 3aja-
MHOXXECTBa, UX (popMmaibHas 3amuch, yMHOXKEHHE IpeoOpa3oBa- | HUSL, KOHTPOJIb-
Huii. [TogcTaHOBKM MHOECTB, MX (JOpMaJIbHAS 3aITUCh, YMHOXe- | Hasi padoTa.
HHe noacTaHoBOK. EnnHuyHas u oOpaTHas OJCTaHOBKH.
5. Anrebpanueckue Bunapubie onepanun (anreOpamdeckue orepanud) Ha MHoOXe- | [IpoBepka  mo-
CUCTEMBI crBax. ['pynmnounssl, UX BUIBI ¥ NpocTeime cBoiicTBa. Tabnuna | MamrHero 3aja-

Komm rpynmonga, mpumepsl. CHMMETPUYECKHH MOHOM[ TPeod-
pa3oBaHUN U CUMMETpUYECKas Ipylma INOJICTaHOBOK N-i cremne-
Hu. Komblia (B 9acTHOCTH, TOJNA), UX BUABI M IpOCTEHIINE CBO-
cTBa, npuMepbl. KoibIl0 MHOIOWIEHOB HaJl MPOU3BOJIBHBIM I10-
7eM (B3aUMOCBS3b anredpandeckoro u (YyHKIMOHAIBHOTO B3TJIS-
JIOB Ha IOHATHE «MHOTOWICH»). BEeKTOpHBIE NMPOCTpAaHCTBA HAal
MIPOU3BOJIbHBIMU MOJSIMH, OIpEJeNeHHe M IpOoCTeHIlIne CBOM-
CTBa, MpUMepbl. AnreOpsl HaJl IPOU3BOJIBHBIME MOJISIMH, ONpeJie-

HUsA, KOHTPOJIb-
Hasi pabora.
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JICHUE W BUJBI aareOp, MpUMeEpBL.

Kompmo kmaccoB BeUETOB, Kputepuii mons. [lone anreGpan-
Ygeckux yucell. [loArpynmonasl, TOAKOIbIIa U TIOATIPOCTPAHCTBA,
npuMepsl. [Torstue 06 n3oMopduzMe anredpandeckKux CUCTEM.

KomminekcHpIe ynciia
(K9

Ilonatne o umcnoBom moine. IlocTpoeHue Mo KOMILIEKCHBIX
grcen C. Anrebpandeckas popma 3anmcu KU 1 cBI3aHHBIE C HEIO
MOHATHSL, CBOMCTBA conpspkeHus. Monyns KY, HepaBeHCTBO Tpe-
yronpHuKa. Tpuronomerprdeckas ¢opma 3amucu KU, mMynsTu-
IUIMKAaTUBHBIE CBOMCTBA MOy U apryMeHTa. [JleiictBus Hag KU
B KOMIUJIEKCHON IIOCKOCTH C IOMOIIBK LUPKYIS U JIMHEHKH.
®opmyna Myaspa. 3Bneuenne kopueit u3 KU. Kopuu u3 eau-
HUIIBI, IEPBOOOPA3HBIE KOPHU.

®dopmyna Diinepa. Jlorapudpmuueckas © TOKa3aTelbHAS
(YHKIMH KOMIUIEKCHBIX ITEPEMEHHBIX.

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

MHoTr041eHBI

MHoOTro4JIeHbI OT OJJHO NepeMeHHOI ((HYHKIIMOHAIBHBIN B3IJIS),
omneparn Haa HuMHA. Konbma muorowrenoB R[X] u C[x]. Cre-
IIeHb CyMMBI M ITPOU3BEICHUSI MHOTOWIEHOB. [lenenue ¢ ocrat-
KOM H 0e3 ocTaTka B KOJIbIIE MHOTOWICHOB, cBoiictBa. HOJl u
HOK wmHorounenos, anroputm EBknuaa naxoxnenus HO. Teo-
pema besy, kpaTHOCTh KOpHsI MHOorouneHa. Cxema ['opHepa u ee
puMeHeHns. AnreOpandecKkue pelieHus ypaBHeHuH 3-¢if u 4-oi
cTeneHeil. DKBUBaJICHTHbIE (POPMYIMPOBKH OCHOBHOM TEOPEMBI
anreOpbl, cIeacTBUS U3 Hee: GopMysbl Buera, HHTEPIOSLNOH-
HbII MHOTOwIeH Jlarpanixa, oTeneHrne KpaTHbIX KOPHEH MHOIO-
YIIeHa.

Teopema IlltypMa u €e NpUMEHEHUE IPU OTIACJICHUU JEH-
CTBUTENILHBIX KopHell MHOrowieHa u3 R[X]. [Toxe paunoHanbHBIX
npoOeit. PaznoxeHne panuoHaNsHON APOOH Ha MPOCTEHIIHE Hal
noixsiMu R n C. ParnpioHanbHele KOPHE MHOTOYJICHOB C LIEJIBIMHU
ko3 punmentamu. Teopema 'aycca. IIpu3HaK HEMPHUBOAUMOCTH
O3eHITeiiHa

IIpoBepka  nmo-
MallHero 3aza-
HHSA, KOHTPOJb-
Has paborta.

MHoro4iaeHsI OT
HECKOJBKHUX Tepe-
MEHHBIX

Konbo MHOro4I€HOB OT HECKOJBKUX NepeMeHHbIX. CHMMeETpu-
yeckre MHoOrowieHsl. OCHOBHas TeopeMa O CHUMMETPHUYECKHX
MHorouneHax. @opmyiiel HeroTona. Pe3ynbranT 1ByX MHOrouse-
HOB. MckitoueHne HEM3BECTHBIX M3 CHUCTEM JBYX aireOpanue-
CKHUX YPaBHEHUH C JABYMs HEU3BECTHBIMU. /[UCKPUMUHAHT MHO-
ro4ieHa, ero CBOWCTBa. JJMCKPUMHUHAHT MHOTOYJIEHOB 2 — 5 cTe-
NIEHEN.

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

BexropHbie npo-
CTPaHCTBa

JIuneiiHasg 3aBUCUMOCTb M HE3aBHUCUMOCTb CUCTEMBI BEKTOPOB
MPOCTPAHCTBA HaJl MPOU3BOJILHBIM TIOJieM, cBoiicTBa. Kputepuit
TIOJINIPOCTPAHCTBA, JMHEHHas 00o0iouka. MakcuMasbHas JIHHEH-
HO He3aBHcuMas mojcucteMa (0a3a) cuCTeMBbI BEKTOPOB, paHI.
Bbaznc BexkTopHOro mpoctpaHcTBa (IIOANPOCTPAHCTBA), pa3Mep-
HOCTh. Marpura mepexojia OT OJHOTO 0a3uca MPOCTPAaHCTBA K
apyromy. KoopnunaTs! BekTopa B TaHHOM 0asnce, X M3MEHEHHE
IpH TIepexo/ie K apyromy 6azucy. M3oMopdu3M BEKTOPHBIX MPO-
crpaHcTB. Ilepeceuenne u cymma noanpocrpaHcTB. Ilpsmas
CyMMa IOANIPOCTPAHCTB.

®DaxTop-ipocTpaHcTBO. JIMHEHHbIE (DYHKIMH Ha BEKTOPHOM
MPOCTPAHCTBE, WX OMNpeaeNsieMocTh oOpazamu Oaszuca. Cormpsi-
JKEHHOE MPOCTPAHCTBO, IyalbHBIH 0a3uC, €CTECTBEHHBIH H30-
MOp(H3M.

Ilposepka mo-
MallHero 3aja-
HHS, KOHTPOJIb-
Has paborta.

10.

EBKimioBsl 1 yHU-
TapHbIE IPOCTPaH-
cTBa

EBKIIN0BO NpOCTPAaHCTBO, CBOMCTBA CKAJSIPHOTO MPOU3BEIACHHUS.
Hepasencto Komu-bynsixoBckoro. Merpuueckre COOTHOLIEHUS
B €BKJIMJOBOM HpocTpaHcTBe. OpTOroHajgbHasi CHUCTEMa BEKTO-
poB, npouecc oproroHanuzauuu I'pamma-ILlImunra. CymiectBoBa-
HUE OPTOHOPMHUPOBAHHOTO Oasuca. OpTOTrOHAIBHOE JIOMOTHCHHE
K TMOANPOCTPAHCTBY M OPTOTOHANIbHAs MPOEKLHS BEKTOpa Ha
TIOMPOCTPAHCTBO €BKJIMOBA MPOCTPAHCTBA. EBKIHMIIOB M30MOP-
¢uzm. OpToHOPMHUPOBAHHBIE 0A3MCHI EBKIUIOBBIX MPOCTPAHCTB,
OPTOTOHATLHOCTH MaTPHIIBI TIEPEX0/Ia OT OJTHOTO TAKOTo 0asmca K
JIpyromy. YHUTapHble NPOCTPAHCTBA, MOJYTOPAJIMHEHHBIE KOM-

IIposepka  mo-
MaIllHero 3aja-
HUSI, KOHTPOJIb-
Hast pabora.
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IUIEKCHBIE POPMBI. MeTpruYecKre COOTHOIICHUS U BOIIPOCHI, CBSI-
3aHHBIE C OPTOTOHAIBHOCTHIO, B YHUTAPHOM IPOCTPAHCTBE.

11.

JIunetinsie oToOpa-
KEHHS BEKTOPHBIX
HPOCTPAHCTB

JluneiitHpie oTOOpaXkeHHUs (OMEPaTOpbl) BEKTOPHBIX MPOCTPAHCTB
HaJ OIHUM U TeM ke mojieM. OOpa3 U aapo JTMHEHHOTo oToOpa-
JKCHHUS, PaHT U JeeKT, UX CBI3b C pa3MEPHOCTHIO 00IacTH orpe-
JeNeHusT OTOOpakeHWs. MaTpuill JTHHEWHBIX OTOOpaXKeHHN
(omepaTopoB), UX M3MEHEHHE TIPU TEPEXOje K APYyruM Gasucam.
[IpocTpancTBO NTWHEWHBIX OTOOpaXeHWH, anredpa IMHEHHBIX
OIIepaToOpOB, MOJHAS JIMHEIHAS IPYIIa HEBBIPOXKICHHBIX JINHEH-
HBIX oneparopoB. M3oMopdu3M NpocTpaHCTB JMHEHHBIX OTOO-
paKeHUI ¥ MPSIMOYTOJIbHBIX MaTpull. M3omopdusm anredp (mo-
HBIX JITHEWHBIX I'PYII HEBBIPOXKACHHBIX) JINHEHHBIX OIEPaTopoOB
U KBaJIpaTHBIX (HEBBIPOXKAEHHBIX) MaTpull. COOCTBEHHBIE 3HAUE-
HUSI U COOCTBEHHBIC BEKTODHI JIMHEHHBIX OomnepaTopoB. JluaroHa-
JM3UpYEMbIE ONEepaTophl. XapaKTePUCTHIESCKUII MHOTOWICH Olle-
patopa. Teopema I'ammiibrona-Kanu. MuHuManbHbI MHOTOUYIEH
oreparopa. JKopmanoBa HopmanbHas ¢opma (PKH®) marpumbt
oreparopa.

WuBapuaHTHBIC MOINPOCTPAHCTBA JIMHEHHOTO OIepaTopa,
pa3JIOKEHUE MPOCTPAHCTBA B NPSAMYI0 CyMMY HHBapHaHTHBIX
noxnpocTpancTB. llpsmas cymma nmHeHHbIX oneparopos. Kop-
HEBBIE MOJIPOCTPAHCTBA JIMHEHHOrO orneparopa, AeCTBYIOLIETO
Han nojieM C. Pa3noskeHue MpoCTpaHCTBA B MPSIMYIO CyMMY KOp-
HEBBIX MOANPOCTPAHCTB JIMHEHHOrO omepaTtopa. AJTrOpHUTM
HaxoXJeHus1 6a3uca, B KOTOPOM MaTpulia JIMHEWHOTo ornepaTopa
nMeeT JKH®. Munumansseiii maorowieH u JXH®. Kpurepuit
JMarOHAIM3UPYEMOCTH JTMHEHHOTO Olleparopa, AEHCTBYIOIIETO B
npoctpancTse Hax nosem C.

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

12.

JIuneitnsle oneparo-
PBI EBKITMIOBBIX U
YHHUTapHBIX MPO-
CTpaHCTB

CompspkeHHOE 0TOOpakeHHe (OIepaTop) YHHUTAPHBIX (SBKIHAIO-
BBIX) NMPOCTPAHCTB, €r0 CYNIECTBOBAHHE W E€IMHCTBEHHOCTH JUIS
JAaHHOTO JIMHEHHOro oToOpaxkeHws (omeparopa). Marpuma co-
MIPSHKEHHOTO OllepaTopa B OPTOHOPMHPOBAHHOM 0asnce, CBOM-
ctBa. Teopema Ilypa nns AMHEMHOro onepaTopa YHUTapHOIO
npoctpancTBa. HopManbHbII onepatop YHUTapHOIO IMPOCTpPaH-
CTBa, CYyIIECTBOBaHHUE Ul Hero 0asmca M3 COOCTBEHHBIX BEKTO-
POB. YHUTApHBIM ONEpPaTOp YHUTAPHOIO IIPOCTPAHCTBA, KPUTE-
pUil YHUTapHOCTH OIlepaTopa B TEPMHUHAX €ro COOCTBEHHBIX 3Ha-
YeHHH; Apyrue KpUTepUH. DPMHUTOB (CAaMOCONPSKEHHBIN) onepa-
TOp YHHTapHOIO MPOCTPAHCTBA, KPUTEPHUH DPMUTOBOCTH OIEpa-
TOpAa.

[MTonoxxutenbHO (HEOTPULATEIHHO) ONPECICHHBIE SPMHUTOBBI
OIIepaTopbl, CBOMCTBA. ApH(METHYECKHH KOPEHb M3 HEOTpPHIA-
TEJIBHO ONPEAEICHHOr0 PMHUTOBA oneparopa. PasnoxxeHue yHu-
TapHOTO (E€BKIMI0BA) MPOCTPAHCTBA B MPSIMYIO CYMMY sIpa JaH-
HOT'O JIMHEHHOTO omepaTopa W o0Opas3a CONPsDKEHHOTO K HeMy
orneparopa. buopToHOpMHUpOBaHHBIE 0a3MChl YHHTapHOIo (€B-
KJIMJI0BA) MIPOCTPAHCTBA, CBSI3b MEXIY MaTpUIlAMM OIepaTopa u
COIIPSDKEHHOTO K HeMy omeparopa. IlocTpoeHue CHHIYISPHBIX
0a3mMCoB I TMHEHHOTO OTOOPaKEHUSI YHUTAPHBIX MIPOCTPAHCTB.
Pa3noxeHus TMHEHHBIX ONEPaTOPOB YHUTAPHOTO NPOCTPAHCTBA.

IIpoBepka  no-
MaIlHero 3aja-
HUSI, KOHTPOJb-
Has pabora

13.

KsanpaTuunsie
(opMEI

KBanparnunast Qopma, ee marpuna. M3amenenne matpuisl mpu
JMHEIHOM npeoOpa3oBaHuM IepeMeHHbIX. [IpuBenenue kBapa-
THYHOH opMBI K KaHOHHYECKOMY BHIy. HopManbHBIN BUI KBa-
paTudHON (OPMBI, SKBHBAIEHTHOCTh KBaJIPAaTHYHBIX (QopM. 3a-
KOH MHEPLUH AEHCTBUTEIBbHBIX KBaApaTHUHBIX (opM. Pacmana-
fomyecs KBagpaTHaHble GopMbl. [10J0XKNUTETBHO U OTPHLIATEb-
HO OIlpeJeNieHHbIe KBaJpaTHIHbIe (HOpMBI, KpuTepuit CHIIBBECT-
pa. IIpuBenerne kBagpaTHIHON (OPMBI K KAHOHHYECKOMY BHUIY C
ITOMOIIBIO0 OPTOTOHAIBFHOTO TIPe0Opa30BaHMS IEPEMEHHBIX.
Ilonsatne o mommnuHEHHONW (GYHKIMHM Ha BEKTOPHOM IIPO-
cTpanctBe. llpencraBieHne noIMIMHEWHOW (YHKIMM B BHIE
MTOJIMIIMHEHHOH (pOpMBI B (PMKCHPOBAHHOM 0a3Mce MPOCTPAHCTBA.

IIposepka  mo-
MaIllHero 3aja-
HUSI, KOHTPOJIb-
Has pabota
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Jluneiinble, OWJIIMHEHHbIE M IONYTOpAIMHEWHbIE (YHKIHMH, HX
(dhopmbl. CuMMeTpudeckne GOpMbI U HX CBS3b C KBaJPaTHIHBIMH
¢dbopmammL.

14. | DaeMeHTBHI MHOIO-
MEPHOU reOMeTpUH

AdduHHOE U €BKIIMAOBO TOYEUHOE MpOCTpaHCcTBa. AdduHHBIE U
JEKapTOBbl KOOPAWHATHI, PACCTOSHHE MEXHy Todkamu. Ilmoc-
KOCTh B ah(UHHOM IPOCTPAHCTBE, MapaMeTPUIeCKoe 3alaHie U
3aJaHle CHCTEeMOH TodeKk B oOmeM pacmonoxeHun. OOmime
YpaBHEHUSI TUIOCKOCTH B €BKJIMI0BOM TOYEYHOM HPOCTPAHCTBE,
B3aMMHOE PACHOJIOKEHUE IUIOCKOcTel. Jlyd, OTpe30K, moaynpo-
CTPaHCTBO M TMOJYIUIOCKOCTh B EBKJIMJIOBOM TOYEYHOM IIPO-
CTpPaHCTBE, MEPHNEHIUKYJSp K IUockocTH. [IpeoOpa3oBanust Ko-
opauHaT. J|BW)KEHMS, UX aHaJIUTHYECKOE 3aJaHHe, IpyIIa JABH-
KeHud. Bubl aBrmkeHnid, ux knaccudukanus. AQQuHHbBIEC mpe-
00pa3oBaHMs €BKIIMIOBBIX TOUSUHBIX IIPOCTPAHCTB.

Beimykisle MHOTOTpaHHUKH, cuMiuiekc. Ompenenurens I'pa-
Ma. [Tapamnenenunen u ero 006eM B €BKIHIOBOM TOUEYHOM IPO-
CTpaHCTBe. |'eoMeTpudecknii CMBICH ompenenutessi apGUHHOTO
npeobOpasoBanusa. Ksampuku, ux adduHHAT KIacCUPUKAIHL.
TeopeTuko-rpynmoBast TOUYKa 3pE€HNS Ha TEOMETPHIO: EBKIINIOBA,
addUHHAAS U qPYTHE BUIBI TEOMETPHIA.

IIpoBepka  no-
MaIlHero 3aja-
HUSI, KOHTPOJb-
Has pabora

5. Hauana teopun
TPy

I'pynmsl, moarpynmsl, ©X CBOKWCTBa, IpUMephl. [ pynmsl mpeodpa-
3oBaHuil. ['pynnel B reomerpuu u ¢usuke. Luknnyeckue rpyn-
1el. CHCTEMBI TOPOXKJAIONINX TEMEHTOB IpyIIbl. PemeTky noa-
rpynn rpynmnsl CMeXHbIe KJIacchl Mo moArpymme, teopema Jla-
rpamke u cieactsue u3 Hee. Hopmanbhbie dakrop rpymmsl. [ o-
MOMOp(H3M TpyIIl, UX XapakTepuzanus. TeopeMbl 0 TOMOMOp-
¢usme rpymm. Ilpsmoe mpousBeneHue rpymni. KoHedHONOpPOX-
JIcHHbIE a0eNeBbl IPyMIIbl, OCHOBHAS TeopeMa 00 WX CTPOCHHH.
Paspemmmsble 1 Hepaspemmmble rpynmnsl. [IpocTsie rpymnmel, mo-
HATHE 00 WX Kiaccuukanuu. ['pynmel MOACTaHOBOK, TPaH3H-
TUBHBIE TPYNNBI MOACTaHOBOK. IIpocToTa 3HaKomepeMeHHOH
rpynmsl Ag 11 N > 6. CTpoeHHe CHMMETPUIECKUX TPYI S3, Sa,
Ss.

IIpoBepka  no-
MaIllHero 3aja-
HHS, KOHTPOJIb-
Hasi pabora

16. | DneMeHTHI TEOpUH
KOJIell U IoJIed

KommyTaTuBHBIE KONbLIA U X UAeaNbl. JIeficTBUA Hal HeaJaMH.
IIpocTble U MakcUMallbHbIE MJEaNbl, UX Xapakrepusauus. Dax-
topkonbla. ['omomopdusmsl koneu. IIpsmas cymma koseu. Lle-
JIOCTHBIE KOJIbLIA TJIABHBIX H/IEANOB, UX apU(PMETHKa, IPUMEPBHIL.
Ilons m nonmoiis, Xapakrepucruka mnoiisd. Pacmmpenus nosei,
cTeneHs pacmupenus. Koneunsle pacummpenus noseit. [Ipocteie
ayredpanveckue paciupeHHsl.

IlpoBepka mo-
MAalIHero 3anaa-
HUSI, KOHTPOIIb-
Hasi pabora

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetHo-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), koi-
noxBuyM (K), rectruposanue (T) u 1.1.

2.3.3 IlpuMepHasi TeMaTHKAa KypPCOBbIX padoT (IP0eKTOB)

KypcoBble paboTbl He IPEYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0ecneyeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)
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Bun IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTieYeHu sl JUC M-

Ne CaMOCTOSITEJILHOM HBI 110 BBINOJHEHUIO CAMOCTOSATEIbHOM PadoThI
padoThI
1 2 3

1. Meroauueckue yka3aHusl AJis IOATOTOBKH K 3aHATHAM JIEK-
LIMOHHOI'O ¥ CEMHHAPCKOI0 THIIA. Y TBEPXKACHBI HA 3acEaHUU
CoBera (akynpreTa MaTeMaTHUKH W KOMIIBIOTEPHBIX HayK
OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 1.

2. Meroauyeckue yKazaHUs 10 BBITIOJHEHUIO CAMOCTOSITEIb-
HOH paboThl oOyuaromuxcs. YTBEpKIeHbl Ha 3acenanun Co-
BeTa (aKylbTeTa MaTeMaTHUKH W KOMIIBIOTEPHBIX HaykK
[TonroroBka k Te- | ®T'BOY BO «Ky6I'Y». IIpotokon Ne 5 ot 05 mast 2022 .
KyIllleMy KOHTpoJto | 3. MeToauyeckue yKa3aHHs 10 MCIIOJIb30BaHUIO MHTEPAKTUB-
HBIX METO/I0B oOyueHMs. YTBepKAeHbI Ha 3acenanuu Cosera
¢bakynabTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk PI'BOY BO
«Ky06I'Y». [Iporokos Ne 51 ot 05 mas 2022 r.

4. Meronnyeckue yka3aHMs IO IOJATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxaeHsl Ha 3acenannu CoBera (hakyib-
TeTa MaTeMAaTHKM M KommbloTepHbIXx Hayk PI'BOY BO
«Ky6I'Y». [Iporokos Ne 51 ot 05 mas 2022 r.

1. Meroauueckue yka3zaHUsl O BBINOJIHEHHUIO JJAOOPATOPHBIX
pabot. YTBepkaeHs! Ha 3acenanuu CoBeTa (pakynbreTa MaTe-
MaTUKU ¥ KoMmbloTepHbIX Hayk @I'BOY BO «Ky6I'V». Ilpo-
ToKoJI Ne 5 ot 05 mas 2022 .

2. Meromuyeckne yKa3aHWsS 1O BBINOJHEHUIO pacyeTHO-
rpapuuecKkux 3aJaHuil. YTBepkIeHbl Ha 3acenanuu Cosera
(dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

Brimonnenue mado-
paTOPHBIX paboOT U
2. pacueTHo-
rpaduvecKux 3aja-
HUMN

Mertoandeckne yKazaHUs 10 MOJITOTOBKE W O(OPMIICHHIO OTYe-
Ta 10 NpaKkTUKe. Y TBEpKIeHbI Ha 3aceqanun CoBerta (hakybTe-
Ta MaTeMaTHKU U KoMibloTepHbIX Hayk PI'BOY BO «KyoI'V».
ITpotokon Ne 5 ot 05 mas 2022 r.

IloaroroBka n
4. odopmiieHne oTye-
TOB I10 IPAKTUKE

Mertoanyeckne ykazaHUsl MO BBIIIOJHEHUIO M 3aIUTE BBITYCK-
HOW KBaM(UKAIIMOHHON paboThl (OakanaBpuar, MarucTpaTypa,
crenuanuTeT). YTBepkKaeHbl Ha 3aceqanuu Cosera (hakynbrera
MaTeMaTHKU U KommbloTepHbIX Hayk PI'BOY BO «KyOoI'V».
ITpotokon Ne 5 ot 05 mas 2022 T.

Beinonnenue u 3a-
IIMTa BBITYCKHOM
KBaJIN(DUKAIIMOHHOM
paboThI

VY4ebHO-MeToIMYecKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroOIIMXCS M3
YHUCIIa MHBAJIUIOB | JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBisroTcst
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbs U BOCHPUATHS HH(DOPMAIIIH:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,
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3. O0pa3oBaTe/ibHbIE TEXHOJOTHHU, IPUMEHsIeMbIe NPU 0CBOEHUHU IMCUMILIUHBI (MO-
JLyist)

B xone u3yueHus: AUCHUTUIMHBI IPEyCMOTPEHO HMCIIOIB30BAHKE CICIYIOIIMX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH: JICKIIUHU, JIA0OpAaTOpHBIC 3aHATHA, MPOoOJeMHOE OO0ydeHHE, MOAIYJIbHas
TEXHOJIOTHS, TOJArOTOBKA MUCHhMEHHBIX AHATUTHYECKUX PabOT, caMOCTOsTENbHAsT paboTa CTy-
JICHTOB.

KOMHCTCHTHOCTHBIfI moaxoa B paMKax npenoz[aBaHmI AU CIHUITIIINHBI peaJmsyeTCﬁ B HUC-
MOJIb30BAaHWH WHTEPAKTUBHBIX TEXHOJIOTHH U aKTHBHBIX METOJOB (ITPOCKTHBIX METOJIUK, MO3TO-
BOTO IITypMa, pa30opa KOHKPETHBIX CUTYaIlMi, aHalIwM3a MEJarorudyecKux 3ajad, Melarorude-
CKOT'0 SKCIIEpUMEHTa, MHBIX ()OPM) B COUETAHHH C BHEAYTUTOPHON pabOTOiA.

HH(bOpMaHHOHHBIC TCXHOJIOI'UH, HpI/IMeHSIeMBIG HpI/I I/I3y‘-IeHI/II/I JOUCIHHUIIJIMHBI. UCITIOJIB30-
BaHHE MH(GOPMAIIMOHHBIX PECYPCOB, JOCTYIHBIX B HMH(GOPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
cetu MHTEpHET.

AnanTuBHBIC 00pa30BaTEIBHBIC TEXHOJIOTHH, IPUMEHIEMbIC IPU U3YYCHUH JTUCIIMTUIAHBI
— JJIA JINL C OI‘paHI/I‘IeHHBIMI/I BO3MOXHOCTSIMHA 3I[Op0BB$I HpeI[yCMOTpeHa OpI‘ aHnu3alnuAaA KOH-
CyJIbTALIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpPeACTBA VISl TeKYLIero KOHTPOJISI YCIIeBaeMOCTH U IPOMEKY-
TOYHOI aTTecTaluu

OrneHoYHBIC CPEICTBa MPETHA3HAYCHBI JJII KOHTPOJISA W OIICHKH 00pa3oBaTENbHBIX 10-
CTH)KEHUN 00y4aroluxcsi, OCBOUBILIUX MPOTrpaMMy Y4EOHON AUCUUILIIHNHBL «A1eebpa.

OrneHOYHBIE CPEICTBA BKIIOUAET KOHTPOJIbHBIE MATEpUAJIbl IJisl MPOBEACHUS TEKYIero
KOHTPOJIsA B dopMe pPa3HOYPOBHEBBIX 3a/laHUi ISl KOHTPOJIBHBIX pabOT, TEOPETUUECKUX BO-
MPOCOB K KOJUIOKBUYMY, TOKJIaJa-MPe3eHTAIMH 110 MPOOJIEMHBIM BOMPOCAM U MPOMEKYTOYHOM
arrecTanuu B GopmMe BOMPOCOB U 33JaHUI K HK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYILIeil U MPOMEeKYTOYHOM aTTecTallun

Kon n HanmeHOBaHHE HanMeHoBaHNE OLIEHOYHOIO CPENICTBA
Ne Pe3ynpratsl 06ydeHust
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
OIIK-1.1. IIpumensier | B pesynprare wusyuenus | Konrponpnas pabora Nel Bomnpoc Ha 3x3a-
6a3oBble 3HAHHA, NONY- | y4eOHOM qucuuiuineel | KoHtposnsHas paborta Ne2 MmeHe (1 cemectp)
YeHHble B 0o0lacTu mare- | oOydaroliuiics 3HaeT BO3- 1-39
MaTHUYeCKUX H(UIH) €CTe- | MOXHbIE cepbl MpUMeHe-
CTBEHHBIX HayK HUs anreOpandeckux 3Ha- | KonrposbHas padora Ne3 Bomnpoc Ha 3k3a-
HUl B gpyrux obxactsax | Konrpompras paborta Ned MeHe (2 cemecTp)
MaTeMaTUKd W auciuiuin- | KortpombsHas padora NeS 1-39
HaX eCTeCTBEHHOHAYYHOTO
COZEpIKaHUs
B pesymsrate wusyuenus | Konrponbnas padora Neo Bomnpoc Ha 5k3a-
1 yaeOHOI qucuumvael | Pedepar MeHe (3 cemecTp)
oOyJatronuics yMmeeT 1-37
MPUMEHATh  TIOJyYSHHBIE
HaBBIKM B JApPYyrux obia-
CTAX MaTeMaTH4eCcKOro
3HAHMS U JUCUMIUIMHAX
€CTECTBEHHOHAYYHOTO
COZepIKaHUs
B pesymbrare un3ydeHus
yueOHOI JVCIUTIITHBI
oOyJaroruics BJIAJIEET
HaBbIKAMHM  TPUMEHCHHUS

15




anreOpanvyecKux 3HaHUH B
JIPYTUX 00JacTsAX MareMa-

THKH W JHCUUIUIMHAX
€CTECTBEHHOHAYIHOTO
COZIepIKaHuUs
OIIK-1.2. OuenuBaer u | B pesymerare wusydenus | KonrpomsHas padora Nel Bompoc Ha 3K3a-
(dopMynmpyeT  aKTyalb- | y4eOHOH mucuuuiael | KoHtponpHas padorta Ne2 MmeHe (1 cemectp)
HBIE ¥ 3HAYNMBIC IIpO- | OOydJalOIIMiACS 3HaeT aK- 1-39
OneMbl  (yHJAMEHTalb- | TyaJlbHBIE W  3HAYUMBbIC
HOM MaTeMaTHuKu po0IeMbl ¢ynnamen- | KonrponbHas padora Ne3 Bomnpoc Ha 3k3a-

TalbHOM MaTeMaTUKU

B pesymbrare u3ydeHus
yueOHO JIUCTIATUTAHBI
oOydaromuiics ymeeT ole-
HHUBaTh U (HOpPMYIHPOBATH
aKTyalbHble U 3HAYHMBIC
TpOOIEeMBI ¢dbyHIameH-
TalbHOW MaTeMaTHKHd U
ONpeNeNsITh METOHBl  HX
pelIeHHsT aKTyalbHBIX U
3HAYMMBIX po0IeMBbl
(byHIaMeHTanbHOH  Mate-
MaTHK

B pesynapraTte wu3ydeHUs
yueOHOI JUCTIATUTAHBI
oOyyaromuicss  BiajeeT
anreOpanvdecKuMu ~ METO-
JIAMU PEIICHUS

KonrponbHas padbora Ned
KonrponbHas padora Ne5

Kontponsnas padora Ne6
Pedepar

MeHe (2 cemecT)p)
1-39

Bomnpoc Ha 3x3a-
MeHe (3 cemectp)
1-37

TIK-1.1. 3HaeT OCHOBHBIE
TTOHSTHS, UIEX U METOIBI
(yHIaMEHTABHBIX MaTe-
MaTHYECKNX  TUCIUIUINH
JUIsL  pemieHus:  6a30BBIX
3a1a4

B pesymprare u3yueHUS
y4aeOHOH JMCIUTUIAHEI
oOyJarommuiicss 3HaeT oc-
HOBHBIE ITOHATHS, UIEH U
METOJIBI anreOpsl AN pe-
IeHus 0a30BBIX 3a1a4

B pesynapraTe wu3ydeHHs
yueOHOi JUCHIATUTAHBI
oOyuyaromuiics ymeer
NPUMEHSITh OCHOBHBIC II0-
HATHS, HWICH W METOJBI
anreOpbl UL pelIeHHs
0a30BBIX 3a/1a4

B pesymprare u3ydeHUS
yaeOHOI JUCTIATUTHHBI
oOyJaromuics BJIaJIceT
HaBBIKAMHA  NIPUMCHCHHS
anreOpandeckux  3HAHUH
JUIST  pelieHuss  0a30BBIX
3a1a4

Kontponsnas padora Nel
KonTtponsHas padora Ne2

KontponsHas pabora Ne3
KonrponbHas padora Ned
KonrponbHast padora Ne5

KonrponbHas padora Ne6
Pedepar

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

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

Bomnpoc Ha 3x3a-
MeHe (3 cemecTp)
1-37

TIK-1.2. VYmeer mnepena-
BaTh PE3yJbTAaThl MPOBE-
JICHHBIX TEOPETHYECKUX U
NPUKJIAIHBIX HCCIIEI0BA-
HUM B BHIE KOHKPETHBIX
MPEIMETHBIX PEKOMEH/Ia-
U B TEPMHHAX TMPEJ-
METHOH 00J1acTu

B pesynabraTre wu3ydeHHs
yaeOHOH JIUCITUTUTAHBI
oOyJaromuiicss 3HaeT Me-
TOIBI  (OPMYIHPOBAHUS
pe3yapTaToOB  IMPOBEACH-
HBIX TEOPETHYECKHX U
MIPUKJIAAHBIX — HCCIIEI0Ba-
HUH B BHAE KOHKPETHBIX
PEKOMEHIAIMH B TEpMH-
Hax anreOpsl

B pesympraTe u3yueHUs
yaeOHO JUCTIATUTAHBI
oOyJaromuiicsi ymeer Te-

KonTtponsnas padora Nel
Kontponsuas padora Ne2

KonTtponsnas padora Ne3
Konrponbnas padora Ned
Konrponbhas padora Ne5

Konrponbnas padora Ne6
Pedepar

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

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

Bomnpoc Ha 3x3a-
MmeHe (3 cemectp)
1-37
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penaBaTh pe3yJbTaThl
MIPOBEJCHHBIX TEOPETHIE-
CKHX W IPUKIAJHBIX HC-
CIIEJOBAHUN B BHUJE KOH-
KPETHBIX MIPEAMETHBIX
peKoMeHAauuil B TEPMHU-
Hax anreOpol

B pesynpTate wu3yudeHus
yueOHO JIUCTIATUTAHBI
oOyyaromuiicss  BiajeeT
Meronamu  (hopMynupoBa-
HUS pe3yJIbTaTOB IIpOBe-
JICHHBIX TEOPETHUYECKUX U
MIPUKJIJAHBIX — HCCIIEI0Ba-
HUH B BHAE KOHKPETHBIX
peKoMeHAauuil B TEPMHU-
HaX anreOpsl

TunoBble KOHTPOJIbHbIE 32JaHUS UJIH MHbIe MaTepHAJIbl, HE00X0AUMbIE /sl OLleHKH 3HAa-
HHUH, YMEeHUIl, HABBIKOB U (WJIH) ONBITA JeSITeJILHOCTH, XapaKTepu3yommx 3Tanbl GopMu-
POBaHUS KOMIIETEHIUI1 B MpoLiecce 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMbl

Ilpumepnulii nepeuens 60npocos u 3a0anuil

Koumponsnas pabomae 1 6 nepeom cemecmpe

1. Haiinute MHOKECTBO PEIICHUN CUCTEMBI JIMHEWHBIX ypaBHeHUH (1).
2. Haiigure QyHIaMEHTaIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JTMHEWHBIX OJHOPOTHBIX ypaBHE-
HUH, aCCOIIMMPOBAHHOMN K cucteme (1).
3. Haiinute ocHOBHBIE (Oa3UCHBIE) PEIICHUs CUCTEMbI TMHEUHBIX ypaBHeHUH (1).
4. Beruuciure matputy AB—2C .
5. C nomol11b10 3J€MEHTapHBIX IpeoOpa3oBaHU HaluTe MaTpUlly, 0OpaTHYyO K MaTpuue (3).
6. [To dhopmyre HaiiauTe MaTpuily, oOpaTHyro K Matpuie (3).
7. Pemute cucreMy JMHEWHBIX ypaBHEHUH (5) MaTpUUYHBIM CIIOCOOOM.
8. C moMo1IbIo 3JIeMEHTapHbIX IPE0Opa30BaHU BBIUMCIUTE ONPEAETUTEND (2) .
9. Paznoxure onpenenurens (4) 1o OyKBeHHOMY psiay.

10. Pemints cuctemy ypaBHenuit (6) meronom [aycca.

1 -2 3 0
2X =X, =X +x, =4 1 -2 1 2 5 -
1 0 2 4
(1) <3x +4x, — 2%, —x, =11 2 0 6 2 10 @30 3 2| W3 2 6
— = -1 0 2 o
3X, —2X, +4X, +4x, =11 5 0 0 -3 a c
3X, +4X, +2X, =8 1 2 11 -2
2x, +4x, =8 QT 1 4
(5) (6) 12x,— %, -3x;,=—4 A=|-3 0|, B= , C=|10 3
-x+3x,=1 -2 1
X, +6X, + X, =0 2 -1 0 2
Konumponvnaa pabomahe 2 ¢ nepeom cemecmpe
1. HaiiauTe OCHOBHYIO CHCTEMY PEIICHUN CUCTEMBI JINHEHHBIX ypaBHEeHH (1).
2. Beruucnure det(A'B —2C).
3. Pemmure no mpasmity Kpamepa cucreMy TuHEHHBIX YpaBHEHHH (2).
4. Beluucnure onpeaenuTenb A ¢ UCHOJIb30BaHUEM TeopeMbl Jlamaca.
5. MeromoM okaiimMIIeHHsI MUHOPOB HaMINTE KaKOH-HUOYAb 0a3uCHBIM MUHOP MaTpullbl D.
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o 2 02 x2

6. Haiimure marpuisl F u G, 11 KOTOPBIX BBITONHAETCS paBeHCTBO FDG= .
1x2 1x2
0, 0,
Pemnre cucreMy nuHEHHBIX ypaBHEeHHH (3) Mo 0600menHoMy npaBuiay Kpamepa.
[IpencraBbTe B anredpandeckoi GopmMe KOMIUIEKCHOE YHCIIO U.
9. PemwuTth ypaBHeHHE (*) M 3amuMcaTh €ro KOMIUIEKCHBIE KOPHH B ajareOpandeckoit oopme u
B TPUTOHOMETPUYECKOM.

10. [IpencraBUTh KOMIIEKCHOE YHCIIO Z B TPUTOHOMETPUYECKON (hopMme.
11. TIpencrasuth uncio Z " B anrebpandeckoit popme.
12. BeinmcaTh Bce KOpHU M- CTETIEHH U3 YKCIa Z B TPUTOHOMETPUYECKON opme.

o~

1) 2x, —3x, +x; =3, @) X +2y +1 =-2 3) 8y, -—2x, +x =-1
2x, —3x, +x, +3x, =4, X +y +2z =3 —-6x, +4x, —-2x, =2
4x, —-6x, +x; +x, +3x;, =0 2xX +3y +4z =1, -3x, +2x, +x, =-3.

1 2 2 1 2 3
2 0 1 0 0 1
3 -2 1 -1
2 -3 2 1 01 3 2 2 2 2 1
A=(1 2} B=[3 4} C=(3 2} D=|-6 4 -2 2|. A=
3 2 1 -3 2 0 2 0 0 3
1 4 2 3 5 3
4 01 0 0 3
U= 2+4i+(@-1)2-2i0)
2—i
(*) x2—(L+2i)x+(3+3i)=0 z:2+3*/§+'(?‘/§_3) n=8 m=4

2-3i

Konmponvnaa pabomaNe 3 60 émopom cemecmpe
1. Haiitn Hanbosbmuii o0mmit qenutesib MHOrOwIieHOB a(X) u b(X), a 3aTeM BBIPa3UTh €ro Jin-
HeiiHo yepes a(x) u b(X).
2. Haiitu HauOonpIuii o0Imuil qenurenb MHOTowIeHOB C(X) u d(X).
3. OtnenuTh KpaTHbIE KOPHU MHOTOWIEHA C(X).
4. HaiitTu Bce panmoHaj bHbIe KOpHU MHOTOWIeHA f(X) 1 ompeaenuTh UX KpaTHOCTb.
5. Vcnonb3ys HHTEpHOIAHOHHYIO (hopmyiny Jlarparka, HaiiTi MHOrOwIeH ((X) cTenenu He 60-
Jee IBYX, AJIsi KOTOPOTO BBIOJHAIOTCS paBeHCTBa (**).
6. Pemuts 110 popmynam Kapnano ypasnenne x° +6X+2 =0
7 Pemmts, ucnons3sys anropur™ ®eppapu, ypapaenue X* —2x° +4x* —2x+3=0

8. Muorowten x1° + x2% + x3® — 2x1x2 — 2x1x3 — 2x2x3 TpeACTaBUTH B BUJIE MHOTOUJIEHA OT dJle-
MEHTApHBIX CUMMETPUYECKUX MHOTOUJIEHOB

—i —i
a(x) =x*—2x3—x? —x+3, b(x)=x>-1 c(x)=x>+5x* +6x>—2x* —3x+1;
d(x) =5x* +20x3 +18x* —4x—3; f(x) =3x* —8x® +7x? —8x +4;

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

Konumponvnasa pabomaNe 4 60 emopom cemecmpe
1. Haiigute kakyroo-HUOYIb MaKCHUMaJbHYIO JIMHEHHO HE3aBUCHUMYIO IOJICUCTEMY CHUCTEMBI

BEKTOPOB u,u,, uU,, U, ¥ BBIpa3UTE BCC BEKTOPBI CHCTEMBI JMHEHWHO 4Yepe3 BEKTOPBI
HalJIEHHOHN ITOJCUCTEMEL.
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2. Hafinure Gasuc cymmsl moanpocrpancts L(a,;a,;a,) u L(b;b,;b,), a 3arem no popmy-

JIe OTIpeIeTINTEe Pa3MEPHOCTD UX IIEPECCUCHHS.
3. Haiinure 6asuc nepeceyenus noanpocrpancts L(a,;a,;a,) 1 L(b;b,;b,).

4. Haiitu matpuny nepexosa ot 6asuca f ={f; f,} x 6asucy g ={g,;g,} npocrpancrsa
2

crpox R°.

5. Tlo xoopmunatHoMy cronbuy [c], BekTopa ¢ B 6asuce f ompenenure ero KoopAMHATHBIH

croiiber B 6asuce g.

4
6. OpTOrOHAIH30BaTh CUCTEMY BEKTOPOB v, v, v, (*) €BKJIHI0BA MpocTpancTea R .
7. HaiiTu OPTOrOHATIBHYIO HPOCKIHIO U OPTOrOHATIBHYIO COCTABIIAIONIYI0 BekTopa ( Ha mox-
npoctpancTBo L(V,;V,;V,)-

17 727
8.  OpToroHaIM30BaTh CHCTEMY BEKTOPOB Vi, V2 (**) yHmTapHoro npocrpancrea C 3
9. Haiitn Gasuckl 06pasa u sapa JuHEitHOTO omeparopa A: R* — R* | marpuma xoroporo B
cranzapTHOM Gasuce npoctpaHcTsa R? papHa A.

u, = (L-21-1), u, =(2,-4;2,-2), u, = (31,0;), u, = (L,5,-2;3) ;
a =121, a, =(31L-12), a, =(-13;3,0); b, =(2,1,-10), b, =(4,0,-31), b, = (2,-1,-2;1)

f,=@5), f,=&4); 9,=E2),9,=(2D: [c], :C’J;

v, = (L111), v, = (1,0;1,0), v, = (311-1) (*); d =(2,0;-11).
v, = (@[iL-0), v, =@1+ii). (**)

1 -2 1 -1
-1 2 -1 1
A= :
2 -4 0 1
1 -2 -1 2

Konmponvnas pavomahNe 5 ¢ mpemvem cemecmpe

1. Haiitu XapakTepUCTHUECKHil 1 MUHMMAIbHBI MHOTOWIEHH! onepatopa B: R® — R®, y xoto-
pOT0 MaTpuIa B CTaHAAPTHOM Oasuce mpocTpancTsa R® pasHa B.

2. Haiitn coOcTBEHHBIC 3HAUYCHUS U COOTBETCTBYIOIIHE UM COOCTBEHHBIC BEKTOPHI oriepaTopa B
W3 3aJaHU 3.

3. Ompenenuts KOPAAHOBY HOPMATBHYIO (POPMY MaTpPHIIBI OrlepaTopa B u3 3aianus 3.

4. HaiiTu MaTpuIly conpspKeHHOTro orneparopa k oneparopy 2C — D B cranaapTHOM 6a3uce e1,€2
yauTapHoro npoctpancta C2, ecm [Cle= C u [D]e = D.

5. HaiiTi MaTpuIly cONpsKEHHOTO omepaTopa K omepatopy F: R2— R? B 6asuce fi1, 2 mpo-
crpancta R?, ecm [F]¢=F.

6. Ilokasate, 4To nMHEiHEIH omepatop G yHHTapHOTO mpocTpaHcTBa C2, UMEIONIMH B CTaH-

napTHoM Oasuce MaTpuiyy G, siBIseTCs HOpMaJIbHBIM, a 3aT€M HAaWTH OPTOHOPMHPOBAHHBIN

6asuc mpocTpancTBa C2, COCTOANINIA 3 COOCTBEHHEIX BEKTOPOB ITOTO ONEPATOpA.

SBnstercs mu onepaTop H eBKIMI0BA MpocTpaHcTBa R? oproronamsueiM mpu [H] = H?

8. IlokasaTk, 4TO JTHHEHHBIH omepaTop K yHUTapHOTO TpocTpaHcTBa C? ABISETCS SPMHTOBBIM,
eciu [K] = K.

~
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8.

9.

0 01

B= 221C—1 iD—i_l F—Ol fi=(1: -2), f=(1: -1
B i 2P i ) T ) R
_4 0 4
1 2 -3 -2 2+3i 1+2i

. H . K . )
-2 1 5 3 -2-51 -1-3i

Konmponvnaa pabomaNe 6 8 mpembem cemecmpe
[TpuBecTH ACHCTBUTENBHYIO KBaJpaTuuHyto Gpopmy f K HOpMaIbHOMY BHIy H yKa3aTh COOTBET-
CTBYIOIIIEE HEBBIPOXKIEHHOE JINHEIHOE MPeoOpa3oBaHNe EPEMEHHBIX.
Haiitu uHAEKCHl MHEPLUUM M CUTHATYpY JIEHCTBUTEIbHON KBaJpaTHUHOW (HOpMBI § U IMOKa3aTb,
4TO OHA SKBHBAJICHTHA KBaJpatuuHou popme f.
[TpyBecTH KOMIUIEKCHYIO KBaJpaTuuHyto GpopMy h K cyMMe KBaapaToB M yKa3aTh COOTBETCTBY-
IOLIEE HEBBIPOXKIECHHOE JINHEHHOE MTPE00pa30BaHNE IEPEMEHHBIX.
[IpencraBuTh KBajpaTHuHYO (GopMy p B BUJIE NPOU3BEICHHS JEHCTBUTENBHBIX JIMHEHHBIX
dbopm.
U3 Tpex aeicTBUTENBHBIX KBaApaTHYHBIX (Gopm fi1, f2, f3 ykasath monoxurenbHO U OTpHLIATEIb-
HO omnpezenenHbie. OTBET 000CHOBATE.
VYkazaTh OpTOroHaibHOE MpeoOpa3oBaHuE MEPEMEHHbIX, IPUBOJAIIEE IEHCTBUTENBHYIO KBaJpa-
TUYHYIO (POpMy (] K KAHOHUYECKOMY BUJLY.
VYka3aTb CHUCTEMY TOYEK, 3aJaIOIIUX IUIOCKOCTh ¢ TOYEYHOIO E€BKIMIOBA NPOCTpaHCTBA F4 B
00111eM pacroI0KEeHHH.
OrmpenenuTh yroi Mexay npsMoil L(V) U IIIOCKOCTBI0 @ TOYEYHOTO EBKIIMI0BA MPOCTPAHCTBA
Es.
Haiitu paccrostnue ot Touku M 10 INIOCKOCTH ¢¢ TOYEYHOT'O €BKJIM0BA IIPOCTPAHCTB £4 .

10. Haiitu yroa Mexay rUnepIuiocKoCTsIMH S 1 ¥ B TOUEYHOM E€BKJIMJOBOM MIPOCTPAHCTBE E4.

f =X+ X2 +9x2 — 2X,X, + 4X, X, 3 g =X+ 2%2 + X2 = 2% X%, h=x>—3x? —2%,X,
P=X + X5 — 2%, X, + X, X5 — X, X5 f ==X —4x2 —6XZ +4XX, — 4X,X,;
f,=X2 +5X2 +2X2 — 2X,X, — 4%, Xy1 T, =4XZ +2X5 — 4%, X, — 2X, Xy
A=X +2X5 + X5 — 2X,X,-
% 4%, —2%, =3. V=(40,-1-1), Bix +x,=1
a'{xl - X, — 2X, =1 MG2-L-1). yix-x=2

Ipumepnotii nepeuenv mem 00K1a006-npesenmayuil no npoonemuvim eonpocam (3-it
cemecmp)
1. TloctpoeHue CUHTYISAPHBIX 0A3UCOB [T TMHEHHOTO OTOOPaXKEHUsI YHUTAPHBIX IPOCTPAHCTB.
Pa3noxenuns MTMHENHBIX ONEPATOPOB YHUTAPHOTO IPOCTPAHCTBA.
2. TlonsaTHe O MoMMWIMHEHHON (YHKIIMKM Ha BEKTOPHOM MpocTpaHcTBe. [IpeacraBienne monunm-
HelfHOW (QyHKIMU B BUE MOJUIMHEHHON GopMbI B PUKCHPOBAaHHOM 0a3uce MpOoCTpaHCTBA
3. Cummerpuueckue GopMbl U UX CBSI3b ¢ KBajpaTHuHbIMU dopmamu. Teopema Kamu o npen-
CTaBJICHUU I'PYIIIBI I0JCTAHOBKAMM.
KoneuHnomepHsbie abeeBbl TPyIIIbI.
XapakTtepbl NPeICTaBICHNN, UX IPOCTEHIINE CBOMCTBA.
CrtpoeHue rpyni pa3iandHbIX TOPSIKOB.
COOTHOIIEHHS MEXKTy KOPHSIMH MHOTOWICHOB.
Pa3pemmmocts ypaBHEHUH B paguKanax.
Beruucnenue rpynn ['anya HEKOTOPBIX MHOTOWICHOB 3-€ CTEIIEHHU.
10. Beruucnenue rpym ['anya HEKOTOPBIX MHOTOUYJIEHOB 4-0M CTENECHH.

©o~No A
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11. Crpoenne KOHEUHBIX MOJICH U3 § U Oosiee HIEMEHTOB.
12. HopmanbHbIe pacuIupeHusl.
13. IlpencraBieHus KOHEUHBIX a0ENEBBIX TPYIII.

3ayeTHO-IK3aMeHAINIMOHHbIE MAaTepHaJbl JJs1 NMPOMEKYTOUHON aTtTrectauuu (IK3a-
MeH/3a4eT)

IIpumepHBbIi epeyeHb BONPOCOB K 3k3amMeny (1-ii cemectp)

1 Cucrempl TMHENHBIX YPaBHEHUN: OCHOBHBIE MIOHATUS

. DIleMeHTapHbIe IpeoOpa3zoBanus Hal ypaBHeHUs MU CJIY

. IlpuBenenne CJIVY k cTyneHuaromy BUIY

. Uccnenoanue CJIY cTyneHyaToro Buaa

. Apudmerrueckoe mpocTpaHcTBO cTpok. CBOICTBa onepanuii HaJy CTPOKaMHU

. Jlunetinas komOuHanus cTpok. CBOMCTBO TPAH3UTUBHOCTH JIMHEHHONW KOMOWHAITUN

. JInneliHas 3aBUCHMOCTD U HE3aBUCUMOCTB CTPOK. Kpurepuii TMHENHON 3aBUCUMOCTH.

. Panr cucremsl ctpok. baszuc

. CucreMa TMHEWHBIX OTHOPOAHBIX ypaBHeHU. DCP

10. Anroputm HaxoxaeHus OCP

11. CBsi3p Mex1y MHOXKECTBOM pelieHuid HeogHopoanoi CJIY u accouunpoBaHHOi ¢ HEW OfHO-
poanoit CJIY

12. AnropuT™ Hax0JEHHUsI OCHOBHOM cucTeMbl petienuit CJIY

13. Teopema 0 paBeHCTBE paHra MaTPUILIbI 10 CTPOKAM €€ PAaHTy IO CTosIOam

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

15. Cnoxxenue maTpull. Y MHOXKEHHUE MaTpHIIbl Ha yncio. CBoHCTBa

16.YMmuHoxenue marpuil. CoiicTBa

17. IlepecTaHOBKM U3 N CUMBOJIOB. TpaHCIIO3UITUSI.

18. IlepecTaHOBKM U3 N CUMBOJIOB. YETHOCTh IIEPECTAHOBOK

19. IloncTaHoBKM n-il cTeneHn

20. Onpenenureny n-ro nopsiaka. Berarcnenue onpenenureneit 2-ro u 3-ro NOpsSIKOB.

21. CaoiicTBa onpeaenuTenen n-ro nopsjka.

22. Pa3nokeHue onpeneiauTens no cTpoke nin crondny. Teopema Jlarmiaca (mpumepst)

23. Onpenenurens NPOU3BEACHNS HECKOIBKAX MATPHI]

24. ObpatHast MaTpHIia.

25. Teopema 0 CyIIECTBOBaHUHM 0OpPaTHOM MaTpUIIbI

26. Pemenue CJIY MaTpudHbIM CIIOCOOOM

27. Teopema Kpamepa (BbIBO1)

28. Panr MaTpuiibl (TeopeMa o paHre MaTpulibl). MeTo] okalMIISIOIUX MUHOPOB

29. Panr npousBeneHus: MaTpULL

30. HdetictBus Hag MHOKecTBamMH. CBoMCTBa

31. Orobpaxenus (ocHOBHbIe ompeneneHus). Kommosumus oToOpaskeHUi. AcCCOIMAaTUBHOCTD
KOMIIO3UIIMN OTOOpakeHN

32. Orobpaxenus. O6paTHOE 0TOOpakeHUE (J0Ka3aTh €JMHCTBEHHOCTh 0OPAaTHOIO OTOOpaxe-
HUS, HEOOXOIUMOE M JIOCTATOYHOE yCIOBHE CYIIECTBOBAHUS 0OPATHOTO OTOOPAKEHMUS)

33. Anrebpanueckue cucteMsl. [ pynmnons;, MOHOU, TpyIa

34. Anre6pandeckue cuctembl. Kombiio, mose

35. IlocTpoeHue noJist KOMIUIEKCHBIX YUCEIL.

36. AnreOpanueckas 3anuch KOMITJIEKCHOTO yncia. CBONCTBA COMPSKEHUSI, MOJ1YJIb KOMILIEKC-
HBIX YHCET

37. Tpuronomerpuueckasi popMa 3amuch KOMIIJIEKCHOTO YUCIIa. Y MHOKEHHUE U JICTICHUE KOM-
IUIEKCHBIX YMCell B TPUTOHOMETPUUECKOH (hopme.

38. ®opmynia MyaBpa, n3BJIeUeHNE KOPHEN U3 KOMIUIEKCHBIX YUCEI

39. KopHu U3 euHHIIbI, IEPBOOOPA3HbIE KOPHHU.

O 03O L B W
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IIpumepHblie OusIeTHI K IK3aMeny (1-id cemecTp)

buier Ne
1.CBs13p MeXIYy MHOKECTBOM petieHuid HeogHopoaHoi CJIY u acconuupoBaHHOM ¢ HEH OJHO-
ponnoit CJIY
2. CpoiicTBa onpeaenuTeae n-ro nopsjaKa.
3. Haiigure QyHnaMeHTaIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JTMHEHHBIX OJHOPOJHBIX ypaBHE-
HUM, aCCOITMMPOBAHHOMN K cucteme (1)

2% =X, =X +x, =4
(1) 43% +4x, — 2%, —x, =11
3%, —2X, +4X, +4x, =11

Buier Ne
1. Teopema Kpamepa
2. JluHeiHas KOMOMHAIUS CTpOK CBOMCTBO TPAaH3UTHUBHOCTH JIMHEHHON KOMOWHAIIUH
Ty _Bi-1

3. Haiitu ' re 1 |

IIpumepHBbIii IepeyeHb BONPOCOB K dK3aMeHY (2-i1 cemecTp)

1. Konb110 MHOTO4JIEHOB OT OAHOM IIEPEMEHHOM.

2. . JlenuMoCcTh MHOTOUYJICHOB. AJITOPUTM JIeJIeHUs ¢ ocTaTkoM. CBONCTBA JETMMOCTH MHOTO-
YJICHOB.

3. HOJ/I nByx mHOTOuIeHOB. Anroput™ EBkimna. B3anMHO pocThie MHOTOYJICHBI

4. HOJ/I u HOK HecKOJIbKHX MHOTO4JICHOB

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

6. Anrebpanueckoe peleHre ypaBHeHU TpeTheid crenenu ((hopmynsl Kapnano). Mccrnenosa-
Hue ¢popmynsl Kapaano s ypaBHeHuUs ¢ 1€HCTBUTEIbHBIMU KOAPGUIUECHTAMH.

7. Pemienne ypaBHeHui yeTBepToii cTenenu. [IpuBectu npumep.

8. OTneneHue KpaTHBIX KOPHEH MHOTOUYIEHa. AJITOPUTM.

9. OcHoBHast Teopema anredpsl (popmynupoBka). Jlokas3ars cieacTsue 00 OAHO3HAYHOCTHU pas-
JIO’)KE€HUSI MHOTOUJIEHA Ha JINHEWHBIE MHOKUTENH B [10JI€ KOMIUIEKCHBIX YHCEI.

10. CnecTBUS M3 OCHOBHOM TeopeMbl anredpsl. BeiBecTu popmyibl Buera cooTHOmEHHS Mex-
1y KOpHSI MHOTOWIEHOB. MHTepnoasuuoHHbIi MHOrOwIeH Jlarpanxa.

11. BekTopHOE NpPOCTPAaHCTBO: ONpEAEICHUE, JUHEHHAs 3aBUCUMOCTb U HE3aBUCHUMOCTH
BEKTOPOB, U30MOP(HU3M BEKTOPHBIX MPOCTPAHCTB (OIPEIEIECHUE)

12. U3omMop(du3M KOHEYHOMEPHOTO BEKTOPHOI'O IPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
IIPOCTPAHCTBY CTPOK

13. 3amena 6a3uca u npeoOpa3oBaHNEe KOOPAMHAT B KOHEYHOMEPHOM BEKTOPHOM IPOCTPAHCTBE

14. Cymma u niepecedeHre moAMpoOCTPAHCTB BEKTOPHOTO MTPOCTPAHCTBA. Teopema 0 pa3MepHOCTH
CYMMBI 1 IIEPECEUEHNUS TOANIPOCTPAHCTB

15. [Ipsimast cyMMa OJIITPOCTPAHCTB.

16. EBkiugoBo M yHuUTapHOe mpocTpaHcTBa. CBOMCTBO  OWIIMHEHHOCTH — CKaJIIPHOTO
IIPOU3BEJICHNS B €BKJIMJIOBOM IPOCTpaHCTBE. CBOWCTBO MOJYTOPAIMHEMHOCTH CKAISPHOTO
IIPOU3BE/ICHUS B YHUTAPHOM IIPOCTPAHCTBE.

17. OproronanbHbie cucTeMbl BeKTOpoB. [Iponecc oproronanuzanuu I'pamma-lImuara.

18. OproHopManbHbIif  6a3uc; anroputM ero mnoctpoeHus. CkalaspHOEe NPOU3BEACHUE B
OPTOHOPMHPOBAHHOM Oa3uce

19. OproroHanbHOE JOMOJIHEHUE K MOANpPOCTpaHCTBY. OCHOBHas TeopemMa 00 OPTOrOHAIBHOM
JIOTIOJIHEHNH K MOAIPOCTPaHCTBY. [IocTpoeHre OPTOrOHANBHOIO TOIOJIHEHHS
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20. OproroHanbHasi TPOCKIMs W OPTOTOHAJIHAs COCTABIAIONIAs Ha MOJIIPOCTpaHCTBO. /J[Ba
QITOPUTMA MX TIOCTPOCHUS

21. Jluneiinple (QYHKIMM HAa BEKTOPHOM mpocTpaHcTBe. CONpsHKEHHOE C  BEKTOPHBIM
npocTpaHcTBo. JlyanbHbIi 6a3uc.

22. Jluneiinplii  omeparop. Sapo u o0pa3 amMHEHHOro omeparopa (0Ka3zaTh, YTO 3TO
HOJIPOCTPAHCTBA)

23.  Jluneiinplii omeparop. AJTOpUTMBI HaxOXJIeHHUs Oa3uca siapa U oOpasza JHMHEHHOTO

oreparopa

24. Marpuna nuneliHoro oneparopa. Kanonnueckast popma marpuist JIO

25. IIpocTpaHCTBO JIMHEHHBIX OTOOPaKEHHM, anreOpa JIMHEHHBIX OIepaToOpOB.

26. HeBpIipoxieHHOE NUHEHOe oToOpaskenue. [lonHas nuHeiHas rpymnmna HeBBIPOKICHHBIX JIH-

HEHHBIX OIIEepaTOpOB.

27. zomopdu3M mpocTpaHCTBA JTUHEHHBIX OTOOPaKEHHUH MPOCTPAHCTBY MPSMOYTOJIBHBIX MaT-

pHIL.

28. zomopdusm anredps! (rpymibl HEBBIPOKACHHBIX) OIEPaTOpoB airedpe (rpyrmrme ¢ HeHyle-

BbIM OIpE/IeIUTENIEM) KBAAPATHBIX MaTPHIL.

29. MuBapuaHTHBIE TOJIPOCTPAHCTBA JTMHEWHBIX OMEPAaTOPOB, HHBAPHAHTHOCTH 00pasa M sapa

OIIEpPaTOPHOT0 MHOTOUIEHA.

30. IIpsiMast cyMMa TUHEHHBIX ONIEPaTOPOB.

31. CobOcTBeHHBIE BEKTOPbI U COOCTBEHHbIC 3HAUEHUs JIMHEWHBIX ONEpPaTopoB, COOCTBEHHBIE

HOJIMPOCTPAHCTBA.

32. JluaroHaiM3upyemble JIMHEHHbIE OnepaTopsbl.

33. XapakTepuCcTHYECKU MHOTOWICH KBAAPATHOM MATPHIIBI (OTIepaTopa).

34. PaznoxeHue NPOCTPaHCTBA B NPSAMYIO CYMMY HMHBAPHAHTHBIX IOANPOCTPAHCTB OTHOCH-

TEJIbHO OIepaTopa C MOMOIIBI0 MHOTOYJICHOB.

35. KopHeBble noanpocTpaHcTBa IMHEHHOTO onepaTopa.

36. Teopema ['amunpToHa — Koun.

37. MuHMMaJIbHbII MHOTOWIEH OllepaTopa.

38. TlousTHE O KOPAAHOBOM HOPMATLHOU (DOpPME MAaTPHIIBI OIIepaTopa.

39. MunumanbHbIi MHOrowieH U JKH® matpuiibl onepaTopa, KpUTEpH JHaroHAIU3UPyEeMOCTH

oreparopa.

IIpumepHbIe OMIeTHI K IK3aMeHY (2-i cemecTp)
Buaer Ne
1. Kopuu mHorowienoB. Teopema besy. Cxema ['opuepa.
2. U3omopdu3sM KOHEYHOMEPHOTO BEKTOPHOIO MPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
IIPOCTPAHCTBY CTPOK
3. OpTOroHaNM30BaTh CUCTEMY BEKTOPOB Vi, V2 (**) yHuTapHoro npoctpanctsa C 3
v, = (iL-2i), v, =@1+2i0). (**)
buser Ne
1. HO/l m HOK HecKOJIbKUX MHOTOYJICHOB
2 OpToHOPMIIBHBIN 0a3uc; anropuT™M ero mocTpoeHus. CKalsipHOEe TPOHM3BEICHUE B
OpPTOHOPMHUPOBAHHOM Oa3zuce
3. Haiitu HauGonpmmii o0uwii aeaurens MEOrowieHoB a(X) u b(x), a 3aTeM BBIpa3uTh €ro Jiu-
HeitHo uepes 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. ComnpsbkeHHOE OTOOpaKEHHE K JTMHEHHOMY OTOOPaKEHWIO YHUTAPHBIX (€BKIMAOBBIX) TPO-
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CTPAHCTB, €0 CYIIECTBOBAHUE U €AUHCTBEHHOCTb.

2. Matpuiia cConpspKeHHOTO OTOOPaKeHHsI B OpPTOHOPMUPOBAHHBIX 0a3ucax.

3. Pa3znoxenue yHUTapHOTO (€BKJIHMIOBA) MPOCTPAHCTBA B MPAMYIO CYMMY sijipa orneparopa u

o0pa3a COIpsHKEeHHOT 0 oleparopa.

4. Teopema lllypa mist TMHEMHOTO OnEpaTOpa YHUTAPHOTO MIPOCTPAHCTBA.

5. HopmanbHbIil onepaTtop YHHUTapHOTO MPOCTPAHCTBA, CYIIECTBOBAHUE ISl HETO OPTOHOPMH-

poBaHHOTO 6a3uca U3 COOCTBEHHBIX BEKTOPOB.

6. YHuTapHBIN OorepaToOp YHUTAPHOTO MPOCTPAHCTBA, KPUTEPUH YHUTAPHOCTH OIEPaTopa.

7. DpMHTOB OIlepaTOp YHUTAPHOI'O IPOCTPAHCTBA, KPUTEPHUH.

8. OpToroHaJIbHbII U CUMMETPUYECKUI ONEepaToOpbl EBKIUIOBBIX IPOCTPAHCTB, CBONCTBA.

9. Ksagparuunas ¢opma, ee mMaTpuna U panr. M3menenune marpuilbl GOpMbI TIpU JIMHEHHOM
peoOpa3oBaHNU IEPEMEHHBIX.

10. IlpuBenenue kBagpaTuIHON GOpMBI MeTOI0M JlarpaHka K KAHOHUYECKOMY BUY.

11. HopmanbHBIN BU KBaapaTHYHBIX GOPM.

12. 3akoH nHEpUUU IEHCTBUTENBHBIX KBAAPATHYHBIX (HOpPM.

13. Pacnapmaromuecst KBapaTUYHbIC (OPMBI.

14. TlonoXuTeNnbHO ONpeAeTICHHbIE KBaIpaTUIHbIC (HOPMBI, KPUTEPHI.

15. IlpuBeneHue ACHCTBUTEIHHON KBaJAPATUUYHON (POPMBI K KAHOHMYECKOMY BHUJIY C ITOMOIIBIO

OPTOTOHAIBHOTO MTPEe0Opa30BaHuUs IEPEMEHHBIX.

16. AdduHHOE U €BKIMIOBO TOYEYHOE MMPOCTPAHCTBA, a(PUHHBIE U IEKAPTOBBI KOOPIUHATHI.

17. Ilnockocth B ah(UHHOM MPOCTPAHCTBE, MAPAMETPUUECKOE 33aJaHHE M 33JaHUE CHCTEMOM

TOYEK B 00IIEM PaCIIOJIOKEHUU.

18. OOmue ypaBHEHUS ITUIOCKOCTEH B €BKJIMJIOBOM TOYEYHOM IIPOCTPAHCTBE, B3AaMMHOE PACIIO-

JIO’)KEHUE TIIOCKOCTEH.

19. TlpeoGpazoBaHusi KOOpAUHAT. [IBIKEHUS, UX aHATUTHYECKOE 3aJaHHeE.

20. Bunael NBWKEHHH, UX KIIacCU(DUKAITUS.

21. Adodunnsie npeodbpa3zoBanus apPUHHBIX TOYSUHBIX MPOCTPAHCTB, TEOMETPUIECKUN CMBICI

onpeaenutens ahpPuHHOrO MpeodpazoBaHusl.

22. KBagpuku, nx apuHHas KI1acCUPUKAIHSL.

23. TeopeTuKo-rpynoBasi TOUYKa 3peHHs Ha TEOMETPUIO.

24. luxaryecKue MOATPYIITEl ¥ UX TOATPYNIBL. ['OMOMOP(QHU3MBI IUKIAYECKUX TPYIIIL.

25. CMexHbIe KJIACChl M0 MOATPYIIEe, UX CBOWCTBA.

26. HopmasbHBIE TOATPYIIIIBL.

27. ®axTOp rpymnIbl U UX CBOMCTBA.

28. T'omomophu3MBI rpymIL.

29. IIpsiMmoe mpousBeeHHUE TPYII.

30. CrpoeHune KOHEYHBIX a0eNIeBbIX TPYIIII.

31. Knaccudukaius KOMMYTaTUBHBIX KOJIEII.

32. Wneans! xonel U AeUCTBUS HAJ HAMHU.

33. dakTop KoJblIA.

34. Koibla raBHBIX WIEAJIOB.

35. Xapakrepuctuka nois. Pacmmpenue nonei 1 UX CTENeHb.

36. KoneuHbIe pacimupeHus MOJeH.

37. KonHeuHsle MoJs, UX CYLIECTBOBaHHUE.

IIpumepHbIe OM1eTHI K IK3aMeHy (3-i1 cemecTp)
Buuer Ne
1. HopMmanbHble HOATPYIIIBI, X CBOHCTBA.
2. OpTOTOHABHBIA U CHMMETPUIECKUN OTIEpaTOPBI EBKIMIOBBIX MTPOCTPAHCTB, CBOWCTBA
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3. Haiitu MaTpuIiy compsKeHHOro omepartopa K omepatopy F: R?—» R? B Gasuce fi, f» mpo-

crpanctBa R?, ecu [F]i=F. F= , fi=(1; -2), f=(15 -1).

11

buser Ne
1. KoHeuHsle paciimpeHus moJieH.

2. CompspkeHHOE OTOOpaKeHHE K JMHEWHOMY OTOOpPa)KCHHIO YHHUTApHBIX (E€BKIUIOBBIX) MPO-
CTPAHCTB, €r0 CYIIECTBOBAHUE U €JUHCTBEHHOCTb.

3. TlpuBecTH KOMILJIEKCHYIO KBajpaTu4Hyto Gopmy h Kk cymMme KBajpaTroB M yKa3aTh COOTBET-
CTBYIOIIEE HEBBIPOXKICHHOE JIMHEHHOE MPeoOdpazoBaHue IEPEMEHHBIX, €CIH

4. h=x"+3x5 —4xX,.

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs

OrneHka Kpurepun olieHMBaHUS 10 YK3aMEHY

Bhicokuii ypo- OLEHKY COTJIHYHO» 3aCTYKHBACT CTYJICHT, OCBOMBILIUI 3HAHUS, yMe-
BeIL G HUSL, KOMIETEHLMH H TEOPETHHUECKHH MaTeprall 0e3 mpo0eoB; BBINOII-
(oTmHo0) HHUBLIMI BCE 3aJaHusl, MPEIyCMOTPCHHbIC Y4COHBIM IIAHOM Ha BBICO-

KOM KaueCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKK MPO(ECcCHOHATIBHO-
r'0 IPUMEHEHUsI OCBOCHHBIX 3HAHUIT CHOPMHUPOBAHBIL.

Cpennuii ypo- OLICHKY «XOpOIIO» 3aCIy)KUBACT CTYICHT, NMPAKTUYECKH IOJHOCTHIO
BCHb «4» OCBOMBIIMI 3HAHUS, YMCHUS, KOMIICTCHIIMH U TEOPETUYCCKUI MaTepu-
(xopo1io) aJl, y4eOHble 3a/IaHUsI HE OLICHEHbl MAKCHMAJbHBIM YHCIIOM OalljioB, B

OCHOBHOM C(hOPMHUPOBAJ MPAKTUUECKHE HABBIKH.
[ToporoBsiit OLICHKY «YIOBIICTBOPHTEIILHO» 3aCIy)KUBACT CTYICHT, YaCTHYHO C MPO-

YPOBEHb «3» OenamMy OCBOMBIIMN 3HaHHS, YMEHHsSI, KOMIICTCHIIMH ¥ TCOPETUYCCKUI

(yOOBIETBOpU- | MaTepHal, MHOTHE yd4eOHbIe 3aJaHHs JUOO HE BBIIOJHHI, JHOO OHH
TEIBHO) OLICHCHBI YHUCIOM Oa/UIOB OJM3KUM K MHHUMAIBHOMY, HEKOTOPBIC

NpaKTHYECKHE HABBIKH HE CHOPMHUPOBAHBIL.

MUHUMABHBIA | OLEHKY «HEYIOBJICTBOPUTEIILHOY 3aCITy)KHUBAET CTYICHT, HE OCBOUBIINI

YPOBEHbB «2) 3HAHMS, YMEHHS, KOMIIETCHIIMM M TEOPETUYECKUil Marepuall, ydeOHbIe

(HEYZIOBJIETBO- | 3aJ[aHUs HE BBITIOJHUII, TPAKTUYCCKUE HABBIKU HE C(HOPMHUPOBAHBI.
PHUTEIHHO)

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHM 30pO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— MIpY HEOOXOMMOCTH MHBAIUIAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOTOJHUTEIBHOE BpeMs ISl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTpaHUUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsI MPEAYyCMaTPUBAETCS MCIOIb30BAaHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
¥ MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3yIbTaTOB OOyYEHMs MO JMCLUIUIMHE MOXKET MPOBO-
JTUTHCSI B HECKOJIBKO 3TaIlOB.

IIponientypa ornieHMBaHUS PE3yJIbTATOB OOYYEHHMsS WHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0pOBbsI MO0 AUCHUILINHE (MOIYJIO) MpeaycMaTpUBaeT NMPEJOCTaBIEHUE WH-
¢dopmanuu B hopMax, aIarTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbsl U BOCIIPHUATHS HHPOpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:
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— B Ie4aTHoi (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

5. Ilepedennb y4eOHOI JuTEpaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TE€XHOJIOTUH
5.1 YueOnasi 1uTepatypa

1. Koctpukun, A.11. BBeaenue B anredpy : yueonuk / A.M. Koctpukusn. - Mocksa : MITHMO,
2009. - Y. 1. OcHoBbI anre6psl. - 273 ¢. - ISBN 978-5-94057-453-8 ; To xe [ DneKTpOoHHBIN 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. Jluneiinas anreodpa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun, A.W. Beengenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DIIEKTPOHHBIN pe-
cypc] : yue6. — DnexTpoH. gaH. — Mocksa : @usmaraut, 2001. — 272 ¢. — PexxuM pocryna:
https://e.lanbook.com/book/59284

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

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

6. Kypou, A. I'. Teopust rpynn / A. T'. Kypom. — Mocksa : DUSMATIIUT, 2011. — 808 c. —
ISBN 978-5-9221-1349-6. — Tekct : anmekTpoHHbIH / JlaHb : 31IeKTpOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/59755

7. IIpockypsxos, 1.B. CoopHUK 3a/1a4 110 IMHEWHOH anredpe [ DNEeKTpOHHBIN pecypc] : yueOHoe
nocobue / U.B. IIpockypsikoB. — DnekTpoH. n1aH. — Cankr-IlerepOypr : Jlans, 2010. — 480 c.
— Pexxum gocryma: https://e.lanbook.com/book/529

5.2. llepuoanueckas JuTepaTypa

1. Xypnan “Bectauk MockoBckoro yHuBepcutera. Cepus 01. Matemaruka. Mexanu-
ka”/ - N3narenscTBO MOCKOBCKOTO YHUBEpcUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3Bectust ~ BBICIIMX ~ Yy4YEOHBIX  3aBEICHMIA. Maremaruka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupemurens u usgarens. KazaHckuit
(ITpuBoskcKuUii) benepanbHbIN YHUBEPCHUTET. -

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

5.3. UHTepHeT-pecypchl, B TOM YHcje COBPeMeHHbIe NpodeccuoHaIbHbIe 0a3bl AaH-
HbIX U HHGOPMALHOHHBIE CIIPABOYHBIE CHCTEMBI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTemMbl (IBC):

1. OBC «IOPAWT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
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https://kpfu.ru/science/nauchnye-izdaniya/ivrm
https://dlib.eastview.com/browse/publication/7087
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYILUX 3allaJHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru
7. HaumoHanbHas 35eKTpoHHAas OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OMOIMOTEKEe IHC-
cepranmii Poccuiickoii rocynapcteennoit oudaunoreku (PI'B) https://rusneb.ru/
8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnexrponHas koyuekuus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YumuBepcuterckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru
I/IH(l)OpMaIIHOHHI)Ie CIIpaBOYHbIEC CUCTEMbI:
1. KOHCYJ'IBTaHT IImoc - CIIpaBOYHasd IIpaBoBasdg CUCTCMaA (,Z[OCTyTI 10 JOKAJILHOM CETH C
KOMITBIOTEPOB OMOJIMOTEKH )

g wnE

Pecypchbl ¢cB0OGOIHOTO q0CTYHA:

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

2. TlomHble TEKCTHI KaHAJACKUX auccepTaimit http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpPCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

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

6. Wudopmarnmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komutekius nupoBeix 00pa3zoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBII HEHTP HHPOPMAITHOHHO-00PAa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. ITymxkuna "O0-
pasoBanue Ha pycckoM https://pushkininstitute.ru/;

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

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

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

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

14. 3axonompoekt "O06 oOpazoBanuu B Poccuiickoit ®enepanmu'. Bonpockl n OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoGcTBeHHBIE )JIEKTPOHHBIE 00pa30BaTeJbHbIe H HH(POPMAIIMOHHBIE PECYPChI
Ky6I'Y:
1. Cpena moayapHOTO auHamudeckoro odyuerus http://moodle.kubsu.ru
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2. baza yueOHBIX IIaHOB, YU€OHO-METOINYECKUX KOMIUIEKCOB, MyOIHKaIHii U KOHpe-
pennuii http://mschool.kubsu.ru/

3. bubamnoreka nHHOpMaIMOHHBIX pecypcoB Kadeapbl nHHOpMAIIMOHHBIX 00pa30Ba-
TEeNbHBIX TexHONOrUi http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

5. DnekTpoHHblE 00pa3oBaTeNIbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpasoBanun KyOl'Y u nHayuno-merommueckoro sxypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroaguueckue ykKa3aHusi JJs O0y4alIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

[Io xypcy npenycMOTpEHO MpOBEACHHUE JIEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTH3MPOBAHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJA€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKH HAaBBIKA PELICHUS
pa3IMYHBIX 33]a4, B TOM YHMCJIE C IPUMEHEHUEM I1OITYYEHHBIX TEOPETUUECKUX 3HAHUM.

Baxkneiiimmm sTanoM Kypca sIBIsSIeTCS caMOCTOsITeNbHas padora nmo aucruruimae. Camo-
CTOATENIbHAs paboTa CTYIEHTOB SBJIETCS HEOTHEMJIEMOM YacThiO Ipolecca MmoArotoBku. o
CaMOCTOSITENbHOM paboTOi MOHUMaETCS YacTh Y4eOHOU MiIaHupyeMoii paboThl, KOTOpas BBIMOJ-
HSIETCS 10 3aJaHUI0 U IIPU METOJMYECKOM PYKOBOJICTBE MpEnoiaBaresi, Ho 0e3 ero Hemocpea-
CTBEHHOI'O Y4aCTHSI.

CamocrosTenpHas paboTa HampaBiIeHA Ha YCBOCHHE CHUCTEMbl HAyYHBIX M THpodeccro-
HAJIbHBIX 3HAaHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, MPUOOPETEHHUE OIBITA CAMOCTOSTEIILHOMN
TBOpueckoil aestenbHOCTH. CPC momoraer ¢bopMupoBaTh KyJbTYPY MBIIUICHUSI CTYACHTOB,
pacIIMPATh MO3HABATEIbHYIO IS TEIBHOCTb.

Buasl camocTosiTennbHON pabOThI 1O KYpCy:

@) no yenam: MOArOTOBKA K JIEKIUSAM, K TPAKTHUYECKUM 3aHITHIM, K KOHTPOJIBHOI padore,
K KOJUIOKBUYMY; ITOJrOTOBKA HAYYHOr'0 JOKJIaJa U BbINOJHEHHE 3a1annii mo HUP.

0) no xapaxmepy padomul: U3y4eHUE JTUTEPATYPhl, KOHCIIEKTA JIEKLNI; TIOUCK JIUTEPATy-
pBl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYyEMOM ISl CAMOCTOSITENIbHOTO M3Y4YEHHUs Hayd-
HOMW JIUTEpaTyphl; pelIeHue 3a/1a4, TECTOB; paboTa ¢ 00yJaloUIMMH U KOHTPOJIUPYIOUIMMHU HpPO-
rpaMMaMH.

B ocBoeHun aucCHMIUIMHBI MHBAIUAAMU M JULUAMU C OFPAHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCA BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJIy IMpernojaBaTesieM W 00yJarollMMCA WHBAJIWIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7. MaTepuaibHO-TeXHHYeCcKOe o0ecrieyeHne 1Mo JMCHUILIHHE (MOAYJII0)

ITo Bcem BuaM yueOHOH JesATETbHOCTH B paMKax MUCLMIUIMHBI UCTIONb3YIOTCS ayIUuTO-
puH, KaOWHETH U J1TabopaTOpHUH, OCHAILLIEHHbIE HEOOXOAUMBIM CIEIMATU3UPOBAHHBIM U Jabopa-
TOPHBIM 000PYZAOBAaHUEM.

HanMmeHoBaHue crienualIbHBIX 0-
MEIEHUH

OcCHaIIEHHOCTD CITEIUAJILHBIX I0-
MEIEHUH

Hepequb JIMIICH3UOHHOT'O IPO-
rpaMMHOI'O obecreyeHus

YdeOHbIe ayTUTOPUU LTS TIPOBEIC-
HHS 3aHSATHN JIEKHMOHHOTO THIIA

MebGenb: yueOHast MmeOemb
TexHn4ecKue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Office;

[TporpamMmbl [Jisl JEMOHCTpPALMU H
co3naHus npeseHtauunit («Microsoft
Power Pointy)

Y4eOHbIe ayAUTOPUHN ISl TIPOBEIe-
HUS 3aHSATUW CEMHUHApPCKOro THIIA,
TPYNIOBBIX W  WHIAUBUIYAIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOH-
TPOJISI U TIPOMEKYTOUHOM aTTecra-

Mebens: yueOHast MeOeTb
TeXHHUUECKUE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Office;

IIporpamMmsl Ui IEMOHCTpaLUU U
cosaanus npesentanuit («Microsoft
Power Pointy)
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LA

Jlist caMOCTOSITEIbHON paboThl 00YJaIOUINXCS MPETyCMOTPEHBI IIOMEILIEHHS, YKOMIUICK-
TOBaHHbIE CHEIHMATM3UPOBAHHON MEOEINbI0, OCHALIEHHbIE KOMIBIOTEPHON TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOUEHUs K ceTn «HTepHEeT» M obecrieueHueM JIOCTyIa B 3JIEKTPOHHYIO HH(OP-
MaIMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

HaumMmeHoBaHue noMemeHu aisa
CaMOCTOSATENIFHON paboTHI 00y4a-

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSATENIFHON paboTHI 00yJa-

[lepedeHpb MMLIEH3MOHHOTO NPO-
TpPaMMHOTO 00ecIieUeHIs

IOIINXCS IOIINXCS

[omemenune s camocrosaTenbHOM | Mebenb: yueOHas mebenb

paboThl 00y4aromuxcs (YuTanbHbli | KoMIulekT — crenuanu3upoBaHHON

3an Hay4noli Oubianorexu) MeOeIu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHUKAa C TOJAKIIOYEHHEM K HH-
(hopmarrionHo-

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

HHPOPMALMOHHO-
oOpa3oBaTensHYI0 cpeny oOpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

Kamepbl, KOMMyHHKallMOHHOE 000-
pyaoBaHue, oOecleYrBaroIIee J0-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe W OECIpOBOJHOE CO-
enunenune o texuHonoruu Wi-Fi)

[Tomernenue mjisi caMOCTOSITEILHOM
paboTel obyuaroruxcst (ay.302)

MebGenb: yuyeOHast MmeOenb
KoMIulekT  crienuanu3upoBaHHON
MeOeInn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEeXHUKA C TOAKIIOYCHHEM K HH-
(hopMarmoHHO-
KOMMYHHMKalMOHHOM cetn «HTep-
HET» W JIOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMALMOHHO-
obpazoBaTenbHyI0 cpeay oOpa3oBa-
TENbHOU OpraHu3aIHH, BeO-
KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyloBaHue, obecredyuBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHHEe W OEcIpOBOAHOE CO-
eauueHne 1o TexHoaorun Wi-Fi)
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PELNEH3USA

Ha pabovyr0 MpOorpaMMy AUCITUTUTHHBI
Auredpa o vanpasieanio noaroroBku 01.03.01 MaremaTuka,

Pabouas mporpamma nHCHMIUIMHBI «AnreOpay» OXBaTbIBAET MaTepHanl 3-X
CEMECTPOB.

Kak u3BectHo, anreOpa — pyHIaMEHT AJIsl TOCTPOCHUS IPYTHX MaTeMaTHyie-
CKUX KypCOB H IIOTOMY €€ IpOorpaMMa JOJDKEH OBITh JOCTATOYHO IIOCIEN0BA-
TENBHOM, COAEPKATEIBbHON U CTENeHb €€ aOCTPaKTHOCTH JIOJKHA HapacTaTh IO-
CTENEHHO. DTOT NPUHIUI COOIO/IEH B PELIEH3UPYEMO IIporpaMMe.

IlepBslii cemecTp — BBEJEHUE B aIreOpy U B HEKOTOPBIX CBOMX YACTSAX CBS-
3aH CO ILIKOJBHBIM KypCcOM MaremaTuKa. B HeM paccMaTpuBarOTCS: CUCTEMBI JIK-
HEIHBIX YpaBHEHHUM, MaTPUILIbI, ONpPENEIUTENN, KOMIUIEKCHbIE YUCIa, OTOOpaxe-
HUE MHOXECTB, aJire0panyecKkue CUCTEMBI.

Bo BTOpOM ceMecTpe M3ydaroTCs MHOTOWIECHBI OT OJHOM M HECKOJBKHUX IIe-
PEMEHHBIX, M3JIaracTCs TEOpHs KOHEYHOMEPHBIX BEKTOPHBIX IPOCTPAHCTB U MX
JUHENHBIX 0TOOpaxkeHui. LleHTpanbHbIM MOTHBOM 3]I€Ch SIBJSIETCS MPUBEICHUE
MaTpHIbI TUHEHHOTO ONEepaToOpa K HOPMaIbHOM KOPIaHOBOM (opMe.

B Tperbem cemecTpe paccMaTpUBaIOTCS OWIMHEHHBIE M KBaJpaTUYHBIC
(GOpMBI, C MOMOIIBIO KOTOPBIX M3YYAIOTCS €BKJIWAOBBI U YHUTApHBIE MPOCTpPaH-
CTBa, YTO MO3BOJISIET PACCMOTPETHh HEKOTOPBIE YTBEPKACHUS MHOTOMEPHOMU T€O-
METpPHUHU, CTOJIb HEOOXOUMBIE B JaJbHEHIIEM AJIs IPUIIOKEHUN. A Takke u3Jara-
IOTCSl camble a0CTpaKTHbIE TEMbI: Hayaja TEOPUHU TPYIII, SJIEMEHThl TEOPUH IMpE-
CTaBJICHUU TI'PYIIII, OCHOBBI TEOPUHU KOJIEI] U MOJIEH, a TAK)KE Ha4yayla IMOHATUS O KO-
HEYHBIX NOJIAX.

VYuuTtbIBas BIIEU3I0KEHHOE, CUMTAI0, UTO paboyast mporpamMmma  mpodec-

copa H.A. HaymoBO#, COOTBETCTBYET rOCyJapCTBEHHbIM TPEOOBAHUSAM K MHMHH-
MyMY COJEp KaHHS ¥ YPOBHIO MOJITOTOBKU BBIITYCKHUKOB 110 HATIPABIICHUIO MOATO-
toBku 01.03.01 Maremartuka, © MOKeT OBITh PEKOMEHJOBaHA ISl BHICIINX y4eO-
HBEIX 3aBEICHUN.

Kanaunar ¢us.-maT. HayK,
JOTICHT Kadeapbl MPUKIATHON
marematuku Kyol ' TY
Yy6sips H.O.
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PEINEH3UA

Ha pabouyro MporpamMmy JUCIUTLIAHBI
Auredpa o vanpasiernto noaroroBku 01.03.01 MaremaTuka,
MOATOTOBJICHHYIO JOKTOPOM TEXH.HAYK, MpodeccopoM Kadeapsl PyHKITHOHATHHO-
ro ananu3za u anreopsl Haymosoit H.A.

HasBanue u conepxkanue padoueit nporpammsl cootBeTcTByeT I'OC BO 110
Hanpasienuio moaroroku 01.03.01 «Maremarukay (kBaaubukanus (CTEICHD)
«bakanaBpy). Kypc «Anrebpa» paccuntan Ha TpU CEMeCTpa.

B mnponecce oOydeHuss AUCHMIUIMHE BbIPAOATHIBAIOTCS OOIIEKYIbTYPHBIE,
o011ie mpodeccuoHanbHbie U npodeccuoHaibHbie KomneTeHuu. Coepxanue Ma-
Tepuansa HEBO3MOXXHO ITyOOKO OCBOMTH 0€3 aKTHUBHOM CaMOCTOATENbHON padOThI
CTYJEHTa, B CBS3U C Y€M, JOJKHA BhIpa0aThIBATHCS CIIOCOOHOCTh K CAMOOpPraHU-
3alMM U camooOpa3oBaHuio. [locne n3ydeHus: JUCUUIUIMHBL CTYAEHTHI MpUooOpe-
TalOT TOTOBHOCTh MCHOJB30BaTh (PyHJaMEHTaIbHbIC 3HAHUS B 00JIaCTH anreOphl B
oynyei npodeccuonanbHoi aesarensHoctu (OIK-1). Ha nmpotsbkenun Bcex Tpex
CEMECTPOB y CTYACHTOB (POPMHUPYETCSI CHOCOOHOCTh YMETh CTPOTO peuIaTh aKTy-
allbHBbIC U BXKHBIC 3a7auu (hyHIAMCHTAIbHOM U npukianHoi Matematuku (ITK-1).
Kpome ykazaHHBIX KOMIETEHIIMIA MPU OCBOCHUM MaTepuasa BblpabaTbiBaeTcs 00-
nieMaTeMaTu4eckas KyJabTypa. B paboueilt mporpamme JJIsi KakJIOTO ceMecTpa
INPUBOJUTCS JOCTATOYHO MOJAPOOHBINM CIHMCOK TEOPETHYECKUX BOIPOCOB M BCEX
TUIIOB MPAKTUYECKUX 3aJaHHM, KOTOPbIE CTYACHTBI JOJKHBI OCBOUTH B IpOLIECCE
U3YYCHUS JUCITUTUTHHBI.

Cunraro, uto pabodasi mporpamMmMa TUCIUIUIMHBEI «AnreOpay COOTBETCTBYET
TOCyIapCTBEHHBIM TPEOOBAHMSIM K MUHHUMYMY COJICpPaHHUS M YPOBHIO MOATOTOB-
K1 BbIMYCKHUKOB 1o HampaieHuto 01.03.01 «Maremaruka» (ypoBeHb Oaka-
JIaBpuara).

JlotieHT Kadeapbl MaTEMaTHYECKOTO
moaenupoBanus Kyo I'Y,

KaH[. U3.— MaT. HayK, JOLEHT
Mapkoscknii A.H.
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