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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Ileab ocBOeHUs TUCUUILIHHBI

Lenb ocBOGHUS TUCHUIUIMHBI — (OPMHUPOBAHUE y CTYIEHTOB 0a30BBIX 3HAHUI 1O anreo-
pe.

1.2 3agaun AMCHUIIIMHEI

3amaul OCBOEHUS CTYAEHTAaMHU JIUCUUIUIMHBI — MOJyYEHUE OCHOBHBIX TEOPETUUYECKUX
CBEICHM, pa3BUTHE MO3HABATEIBHOM AESITEILHOCTH U MPUOOpETeHHE MPAKTHUECKUX HABBIKOB
paboThl C MOHATHUSAMHU IO CIEAYIOIMIMM pa3fesiaM aireOpbl: CUCTEMbl JTUHEWHBIX YpaBHEHHIA,
MaTpHUILIbI U IEUCTBUS HaJl HUMH, ONPEAEIUTENN, KOMIJICKCHBIE YKCiia, MHOTOWICHBI, anredpau-
YeCKHUEe CHCTEMBbI (TPYNIbI, KOJbIa, BEKTOPHBIE MPOCTPAHCTBA, alNreOphl), Hayajga TEOPUH Ou-
HapHBIX OTHOIIECHUH, KOHEYHOMEPHBIE BEKTOPHBIE IPOCTPAHCTBA, JINHEHHBIE OTOOpaKEHUS BEK-
TOPHBIX IPOCTPAHCTB, WHBAapHUaHTHBIE MOJANPOCTPAHCTBA JIMHEWHBIX OIEPATOPOB, JKOPJAHOBA
HOpMasbHasi (hopMa MaTPUIlLl JIMHEHHOTO OMepaTopa, COMPsHKEHHOE OTOOpakeHHe, KaHOHUYe-
CKUH BUJI MAaTPHULl JMHEUHBIX (HOPMaJIbHOI'O, CAMOCOIPSIKEHHOT0, OPTOrOHAIBHOI'O U YHUTAPHO-
ro) omepaTopoB, OWJIMHEWHbIE M KBaJpaTU4HbIE (OPMBI, METPHUYECKHE BEKTOPHBIC MPOCTpaH-
CTBa, Kilaccu(uKanus KBaJpuK, TPyl IpeoOpa3oBaHui M KIacCUBUKAIMS TBUKECHNUN, OCHOBBI
TEH30PHOU anreOpbl, Hauajga TEOPUH TPYIII, MOHITHE O KOHEUHBIX MOJISX.

[Ipu ocBoeHuu aucuUILUIMHBI «Anredpa» BblpaOaThIBaeTcsa oOlieMareMaTHdecKas Kyib-
Typa: YMEHUE JIOTUYECKH MBICIUTH, IPOBOAUTH JI0KA3aTeIbCTBA OCHOBHBIX YTBEPKICHHUH, ycTa-
HaBJINBATH JIOTUYCCKHUEC CBS3U MC)KI[y IIOHATUAMU, HpI/IMeHHTI) HOHy‘ICHHbI@ 3HAHUS IJIA pGIHG-
HUS anreOpanvecKux 3a1ad M 3a/ad, CBA3AHHBIX C MPUIOKECHUSIMH aareOpandecKux METOJIOB.
[Tomyyaembie 3HaHUS JIeXKAT B OCHOBE MAaTeMaTUYECKOro 0Opa3oBaHUsI U HEOOXOAUMBI ISl TO-
HUMAaHUS ¥ OCBOCHHSI BCEX KypCOB MaT€MAaTHUKH, KOMITBIOTEPHBIX HAYK U MX MPHIOKEHUH.

1.3 MecTo AuCHHUILNINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JuctunnuHa «Anredpa» BriItoueHa B 06710k b.1 o0si3aTensHOM yacTh yueOHOTO IJ1aHa 1Mo
HanpasneHuto noarotoBku 01.03.01 MaremaTnka u sBIsieTCS 00s3aTENbHON AMCIMILTUHON B
OCBOCHHMH MaTeMmaTH4eckux 3HaHui. Kypc «AnreGpay unraercs Ha 1, 2 kypcax: 1-3 cemecTpsl.
Jnst u3ydeHus: AUCIUILTUHBI TOCTATOUYHO 3HAHUH MIKOJIBLHOTO Kypca anredphl U TeoMeTpuu. 3Ha-
HUS, TIOJYyYEHHBIE B ’TOM KYpPCe, UCTIOJB3YIOTCS B AHAIMTUYECKOW T€OMETPUH, MATEMATUIECKOM
aHanu3e, GYHKLIMOHAIBHOM aHau3e, MU depeHnanIbHON reOMeTpUH U Tonoioruu, auddepen-
[AAJTBHBIX YPaBHEHUAX, JUCKPETHOM MaTEMaTHKE M MaTEMaTHYECKOW JIOTUKE, TEOPUH YHCEll,
METOJIaX ONTHUMH3AIUHU U JIp.

1.4 IlepeyeHb MUIAHNPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 10 JMCIHHUILIHHE, COOTHECCH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl
N3yuenune naHHOW ydyeOHOM NUCHMIUIMHBI HANpaBieHO Ha (opMUpOBaHHE Yy 0Oydaro-
muxcs npopeccuonanbHbix komnerenuuid OIMK-1, [TK-1

Nn- B pesynbrare nzyueHus: yueOHON AUCIUIIIMHBI
No nexkc | CopepxaHue Komrie- o0yyarommecs JOJKHBI
- KOM- TeHUMH (Ui e€ ya-
TLIL. eTeH- CTH) 3HATH yMeThb BJIa/1eTh
100505
1. OIIK-1 | CnocoOeH NpPUMEHATH | BO3MOXKHBIE PUMEHSTh HaBBIKAMH TIPH-
(dbyH1aMeHTaIbHbIE chepsl MpHUMe- | MOTYYEHHbIE MEHEHUS anreo-
3HaHUS, MOJyYCHHBIC B | HEHUsI anreOpa- | HABBIKU B JpY- | pANYECKHUX 3HA-
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Nn- B pesynbrare nusyuenus yaeOHOW TUCIIUTUIMHBI
No JIEKC Conepxanue Komiie- oOyuaronuecs JOIKHbI
- KOM- TeHIMH (Ui e€ ya-
T eren- CTH) 3HATh yMeTh BJIA/IETh
805071
o0iacTH MaTemaruye- | MUECKUX 3HAHUHM | TMX OOJIACTSX | HUM B JIPYTUX
ckux W (wiM) ecre- | B Apyrux ooOJia- | MaTeMaTuue- oOnacTsax wmare-
CTBEHHBIX HAayK, M HC- | CTSIX MaTe€MaTH- | CKOTO 3HAHHA | MATUKH U JIHC-
[I0JIb30BaTh HUX B MPO- | KU U JUCUMIUIM- | 1 JUCUUIUIM- | HUIUIMHAX €CTe-
(deccuoHambHONW ~ Jes- | HAX €CTECTBEH- | Hax ecre- | CTBEHHOHAYY-
TEJIBHOCTH HOHAy4YHOI'O CO- | CTBEHHOHAy4Y- | HOTO COJepiKa-
JepKaHus HOTO  cofep- | Hus
KaHUA
2. I1K-1 Criocoben pemarb ak- | (GOPMYIHPOBKH | IPUMEHSTD METOAaMHu  pe-
TyalbHble U BaXHBIC | AKTyaJbHbIX W | 3HAHMS 1O aj- | HIEHUH  aKTy-
3amaun (QyHIAMEHTalb- | BAKHBIX YTBEp- | TeOpe MpH pe- | AIbHBIX M BaX-
HOW M MPUKJIAAHON Ma- | XKIEHUH W 3ajay | IeHUM aKTy- | HbIX 3a7ay ai-
TEMAaTHKHU anreOppl, METO- | aIbHBIX u | TeOpbl
JIbl UX PELIeHUs] | BaXKHbIX 3aJau

2 CTpyKTYypa U co/iepKaHHue QU CUHILIHHBI

2.1 PacnpeaesieHne TPYA0eMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OO01mmast TpyJI0eMKOCTh TUCIUIUIMHBI cocTaBisieT 16 3aueTHbIx eaunuIl (576 9acoB, U3 HUX
— 306 yacoB ayauTOpHON pabOoTHL: JIeKIMOHHBIX 134 yacoB, mabopatopHbix 172 yacoB; KCP — 12 ya-
coB, 113,6 yaca camocTosiTenbHOM padboThl). X pacrpesenenue mo BujgaM padoT MpeACTaBICHO B

Ta0IuIE.
Bun yueOnoit paboTsl Bcero CemecTpsblI (4achl)

4acoB 1 2 3

KonTakTHas padora, B TOM 4nce:

AyauTOpHBIE 3aHATHS (BCEro) 306 102 118 86

3aHATHUS JTEKIMOHHOTO THIIA 134 50 50 34

JlaGopaTopHblie 3aHITHS 172 52 68 52

3aHATUS CEMUHAPCKOro TUNA (CeMUHa-

pBI, IPAKTHYECKUE 3aHSTHS)

HNnas koHTaKkTHasA padora:

KonTtposs camocTosTenbHO#M paboThl

(KCP) 12 4 6 2

[Tpomexyrounas arrectanus (MKP) 1,3 0,5 0,5 0,3

CamocrosiTeabnas pabora (Bcero) 113,6 28.8 37,8 47

KypcoBas padora

[TpopaboTka yueGHOro (TeOpeTHYECcKO- 30 10 12 10

ro) MaTepuana

BrinonHenne MHAMBUYaIbHBIX 3aJaHUN 30 5 10 14

(moaroToBKa cOOOLIECHUI, MPe3eHTAaIHI)




Pedepar
IToaroToBka K TeKymeMy KOHTPOJIIO 51,6 12,8 15,8 23
KoHTpoJnb:
[ToaroroBka K SK3aMeHY 143,1 44,7 53,7 44,7
Oo6mas Tpy- | yac. 576 180 216 180
T0€MKOCTE B TOM 4HCJI€ KOH-
319,3 102,5 92,3
TaKTHasi padora
3a4. e[ 16 5 6 5

2.2 CTpyKTYpa AUCUHUIIUHBI

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpYAOCMKOCTH I10 pa3jciiaM IUCHUILINHBI.
Pazgensr JAUCHUIIJIMHBI, U3y4aCMbIC B MEPBOM CECMCCTPC:

Ne KoaunuecTBO yacon
pas-
nena | HammeHoBaHme pa3jiesioB Camocrosi-
Bcero AyautopHasi pabora TeJIbHAsl pa-
JI J3 oora
1 2 3 4 5 6
1,2 CucTeMbl TUHEHHBIX YpaB- 23,8 8 10 5,8
HEHUI
3 Marpuist 25 10 10 5
4 Onpenenurenu 25 10 10 5
5 OToOpa’keHns MHOKECTB 16 6 6 4
6 AnrebpanuecKkue CUCTEMbI 20 8 8 4
7 KommaekcHeie uncia 21 8 8 5
HUroro: 50 52 28,8
Pazens! qUCIMILTUHBL, U3ydaeMbie BO BTOPOM CEMECTpE:
Ne Koau4vecTBo 4acoB
pas-
nena | HammeHoBaHme pa3iesioB Camocrosi-
Bcero AyautopHasi pabora TeJIbHas pa-
JI J3 oota
1 2 3 4 5 6
8,9 MHoro4IeHsl 42 14 18 10
10 BexTopHbie mpocTpaHCTBa 34 10 14 10
11 EBKNMIOBBI U YHUTApHBIE 33,8 10 16 7.8
MIPOCTPAHCTBA
12 Jlunelinble 0TOOpAXKEHUS 46 16 20 10
BEKTOPHBIX IPOCTPAHCTB
Hroro: 50 68 37,8




Paznensl qucuninebl, M3y4aeMble B TPETheM CEMECTpeE:
Ne KosnnyectBo yacos
pas-
nesa | HammeHoBaHme pa3aeiioB Camocrosi-
Bcero AyauTopHasi padora TeJIbHAsl pa-
J JI3 oora
1 2 3 4 5 6
13 JIuneiiHble onepaTopsl €B- 30 8 12 10
KJIUJIOBBIX U YHUTAPHBIX
IIPOCTPAHCTB
14 KBagparuunbie hopmbl 30 8 12 10
15 DJIeMEHTBI MHOTOMEPHOM 28 6 12 10
r€OMETPUHU
16 Hayvasna Teopun rpynn 21 6 8 7
17 DIIEeMEHTHI TEOPUU KOJIEl U 24 6 8 10
oJIen
Hroro: 34 52 a7
Bcero: 134 172 113,6
2.3 Coneprxanue pa3iejioB QM CHUANINHbBI
Ne | HaumeHnoBaHue Conep:xanue pasaena dopma
n/m pasziena TeKyl1ero
KOHTPOJIA
1 Beenenue Hctoku anre6pbl. MecTo anreOpbl B MaTeMaTHKe U ee
MIPUIIOKEHUSX.
2 Cucremsl TUHEH- | DIeMeHTapHBIe MpeoOpa3oBaHus Haj ypaBHeHusMu | [IpoBepka
HbIX ypaBHeHu# | CJIY, skBuBaneHTHOCTH. MeTon I'aycca, uccienoBa- | JOMAIIHETO
(CI1Y) nue CJIY crynenuartoro Buma. ApudmeTndeckoe Ju- | 3aJaHus,
HEiHOe MpoCcTpaHCcTBO CTpok R ". JIuHeiHass KOMOH- | KOHTPOJIbHASL
Halusi CTPOK (TPaH3UTHBHOCTH), JHUHEWHAas 3aBUCHU- | paboTa.
MocTh. baza cucremsl cTpok, panr. [logmpoctpancTBo
B R ", ero 6asuc u pasmeprocts. OmHopoanas CJIY,
MPOCTPAHCTBO €€ pellieHul, PpyHaaMeHTaibHas COBO-
KYIHOCTh penieHui. CBA3b MEXy MHOKECTBAMHU pe-
menuit CJIY n accounnpoBaHHON C HEW OAHOPOIHOU
CI1y
3 Matpuisl Martpuisl ¢ 1eiCTBUTENIbHBIMU 3lI€EMEHTaMu, uX BuAbL. | [IpoBepka
CoBnajieHre paHroB MaTPHIIBI 110 CTPOKAM U CTOJIO- | TOMAIITHETO
nam, panr Marpuusl. Teopema Kpouekepa-Kanemnu. | 3aganus,
Omneparuu HaJ MaTPUIIAMH: CIIOKEHHWE W BBIYMTAHHE | KOHTPOJIbHAS
MaTpHll, YMHOXXEHHE MaTPHI] Ha YUCIIa U YMHOXXEHHE | padora.
Matpull. [lonsTus o komnbie U 00 anredbpe. Anredpa
(xombI110) MaTpuil. PaHT mpou3BeneHus MaTPUIL.
4 Onpenenurenn | IlepecTtanoBKM N CHMBOJIOB, UX 4eTHOCTh. M3menenue | [Iposepka
YETHOCTH MPHU TPAHCHO3ULUAX CUMBOJIOB, KOJIMYECTBO | JIOMAITHETO
YETHBIX M HEYETHBIX TepecTaHOBOK. DopMainbHBIE | 3a/1aHMUS,
MOACTAaHOBKU N CUMBOJIOB, X YETHOCTh U HEYETHOCTD, | KOHTPOJIbHAs
KOJIMYECTBO YETHBIX W HEUYETHBIX TOJICTAHOBOK. | padoTa.
Onpenenurens N-TO NOpsAKa, MPOCTEHIINE CBOMCTBA.
Brruncnenue onpenenurens ¢ MOMOIIBIO 3JIEMEHTap-




HBIX TPeoOpa3oBaHUN HAJl CTPOKAMH M CTOJIOIAMHU.
MuHOp MaTpulbl, aiaredpanyeckoe IOMOJIHEHHE K
JJIEeMEHTY MaTpulbl. PasnoskeHue ompenenurens Mo
cTpoke (cronbiy). Popmyna oOpaTHONH MAaTPUIIHL
[IpaBuno Kpamepa pemenus onpenenennoit CJIY.

basucHbil mMuHOp Matpuubsl. HaxoxneHue panra
MaTpUIIbI METOJOM OKaliMJieHus: MuHOpaMu. Teopema
Jlannaca u cineactBus U3 Hee. OnpenenuTensb Mpous-
BeJEeHUS Matpull, (opMyIUpoBKa TeopeMmbl bune-
Komm. O6o6mennoe mpasuino Kpamepa pemienus
npousBosbHON CJIY

Orobpaxe-

HUSI MHOXKECTB

OToOpakeHus: MHOXECTB, UX BHJbI. PaBeHCTBO 0TOO-
paxeHud. YMHOXKEHHE OTOOPaKEHHH, acCOIMaTHB-
HocTh. IIpeoOpa3oBanus MHOXKeCTBa, UX (hopManbHas
3anMch, yMHOXKeHUE TpeobpazoBanuid. [loacraHoBku
MHOXECTB, UX (hopMasbHasi 3alUCh, YMHOKEHUE TTO-
cTaHoBOK. EnnHuyHas u o6paTHasi MOJCTaHOBKH.

IIposepka
JIOMAIITHETO
3a/1aHus,
KOHTPOJIbHAS
pabora.

AnreOpaundeckue
CHCTEMBI

bunapnbie onepauuu (anredpandeckue ornepanun) Ha
MHO)KECTBax. ['pynnounbl, UX BHIbl U NPOCTEHLINE
cBorictBa. Tabmmma Kbonm rpynmomma, mnpuMepsl.
Cummerpuueckuii MOHOMJ TpeoOpa3oBaHUM U CUM-
MEeTpUYecKas TIpylna I[OJACTAaHOBOK N-ii CTENeHH.
Kosnbua (B yacTHOCTH, 10JIS1), MX BHUJIBI M IIPOCTEHIINE
CBOMCTBA, npuMepbl. KoJIbII0 MHOTOWIEHOB HaJ MPO-
U3BOJIBHBIM TI0JIEM (B3aUMOCBS3b alre0pandyeckoro u
(YHKIIMOHATBHOTO B3MJISJIOB HA TOHATHE «MHOTO-
qiieH»). BekTopHble mpocTpaHcTBa HaJ NPOU3BOJIb-
HBIMU TIOJIIMM, ONPEIEICHUE M IPOCTEHIINE CBOM-
CTBa, puUMepbl. AnreOpbl HaJ MPOU3BOJIBLHBIMU IMOJISA-
MH, OIIpE/IeTICHUE U BUJIbI aIredp, MpUMEpBHI.

Konb1o kmaccoB BbI4eTOB, KpuTepuil mnoss. [lose
anredpandeckux ymcen. [loarpynnounasl, noakonbLa u
MOJIPOCTpaHCcTBa, Npumepsl. lloHsTHe 00 M30MOp-
(u3mMe anredpanyecKux CUCTEM.

[IpoBepka
JIOMaIITHETO
3a/1aHus,
KOHTPOJIbHAS
pabora.

Komiiekcurie
gucna (KY)

[lonsate o uncnoBoM mnose. Iloctpoenue nons xKom-
mekcHbIX uncen C. AnreOpanueckas ¢opma 3amucu
KY u cBsA3aHHbBIE C HEIO TIOHATHUSA, CBOWCTBA COIPSIKE-
Hus. Moayne KUY, HepaBeHCTBO TpeyronbHuKa. Tpu-
roHoMmerpudeckas (opma 3anucu KUY, mynbTurumka-
THUBHBIEC CBOMCTBA MOAYJIA U apryMeHTa. JleicTBUs Hal
KY B KOMIIJIEKCHOW IJIOCKOCTH € MOMOLIBIO LIUPKYJISA
n ymHeku. @opmyna Myaspa. M3BnedyeHne KopHen
u3 KY. Kopuu U3 euHuUIIBL, TEpBOOOpa3HbIE KOPHHU.
®opmyna Oitnepa. Jlorapupmuueckass U mokasa-
TeJIbHAS (PYHKIIMU KOMIUIEKCHBIX IEPEMEHHBIX.

IIpoBepka
JOMAIIHETO
3a/laHus,
KOHTPOJIbHAS
pabora.

MHuoro4ieHsl

MHorouieHsl 0T OAHOUW TepeMeHHOU ((hyHKIIMOHAIb-
HBIM B3TJsA), onepauuu Haa HuMHU. Konbiia MHOTO-
yineHoB R[X] u C[x]. Crenenb cymMMbI U mpou3Be/ie-
HUS MHOTOWICHOB. [leneHue ¢ octaTkoM U 0e3 ocTaT-
Ka B KoJiblle MHOrOwIeHOB, cBorictBa. HOJl m HOK
MHOT'O4WIEHOB, anroput™M EBknuaa naxoxaenus HO/I.
Teopema be3y, kpaTHOCTh KOpHsI MHOrowjeHa. CxeMa

[IpoBepka
JIOMAIIIHETO
3a/1aHMS,
KOHTPOJIbHAS
pabora.




l'opuepa u ee mpumeHeHUs. AnreOpanyeckue perie-
HUsl ypaBHEHMH 3-ei u 4-0ii creneHell. DKBUBaJICHT-
Hble (OPMYJIHMPOBKM OCHOBHOH TEOpeMbI anreopsl,
cieacTBus u3 Hee: popmynsl Buera, nHTEpIONALINOH-
HbI MHOrouieH Jlarpanxa, OTAe’IeHne KpaTHBIX KOp-
HEW MHOI'OYJICHA.

Teopema IlITypMa u ee npuMeHEeHUE NpHU OTAENE-
HUM JICHCTBUTEIBHBIX KOpHed MHorowieHa u3 R[X].
[Tone pamumoHanbHBIX JpoOei. PaznoxkeHue parmmo-
HaJIHOW J1poOu Ha mpocreiimue Hax noisimu R u C.
PanyonanbHble KOPHU MHOTOWIEHOB C LEJIBIMU KO3 (-
¢ummentamu. Teopema ["aycca. [lpusnak HenpuBoau-
MOCTH DW3EHIITEITHA

MHuoOrouieHsl OT
HECKOJILKUX II€e-

PEMEHHBIX

Koisbllo MHOTOWIEHOB OT HECKOJIBKHX IIEPEMEHHBIX.
Cummerpuueckue MHOrowieHbl. OCHOBHasi TEOpeMa O
CUMMETpUYECKUX MHOroujaeHax. ®opmynsl HeroToHA.
Pesynprant AByX MHOrouwieHoB. VckiroueHue HEU3-
BECTHBIX M3 CUCTEM JBYX alreOpanyecKkux ypaBHEHUU
C IBYMsI HEU3BECTHBIMH. J[MCKPUMUHAHT MHOTOYJIEHA,
ero cpoiictBa. J[MCKpUMHUHAHT MHOTOYIEHOB 2 — 5
CTEIICHEN.

IIpoBepka
JIOMAIIHETO
3a/1aHMA,
KOHTPOJIbHAS
pabora.
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BexropHsle nipo-

CTpaHCTBa

JIuneliHasg 3aBUCHMMOCTh M HE3aBUCUMOCTb CHCTEMBI
BEKTOPOB IIPOCTPAHCTBA HaJ IPOU3BOJIBHBIM IIOJEM,
ceorictBa. Kpurepuii noanpocTpaHcTBa, JIMHEWHAs
obosouka. MakcumalibHasi JIMHEHHO He3aBHCHUMas
nojacucrema (6a3a) cucTteMbl BEKTOPOB, paHr. basuc
BEKTOPHOT'O MPOCTpPaHCTBA (MOAMPOCTPAHCTBA), pa3-
MepHOCTh. MaTpuiia nepexosa oT oJHOro 6asuca npo-
CTpaHCTBa K apyromy. KoopauHarsl BEKTOpa B JaH-
HOM 0Oasuce, UX U3MEHEHUE IIPU Mepexoie K Jpyromy
6a3zucy. M3omopdusm BekTOopHBIX HpocTpaHcTB. [le-
pecedeHue U cymma noamnpoctpascts. Ilpsamas cymma
IIOANIPOCTPAHCTB.

dakTop-npocTpancTBO. JIWHEWHBIE (QYHKIIMU Ha
BEKTOPHOM IPOCTPAHCTBE, UX OIpPEENIIeMOCTh 00pa-
3amu 0azuca. ConpspkeHHOE MPOCTPAHCTBO, TyalbHbIN
6a3uc, eCTeCTBEHHbIN H30MOPHHU3M.

[IpoBepka
JIOMaIITHETO
3a/1aHus,
KOHTPOJIbHAS
pabora.
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EBxnnnoBe1 1

YHUTapHBIE TPO-

CTpaHCTBa

EBKNIMIOBO INPOCTPAaHCTBO, CBOWCTBA CKAJISIPHOTO
npousBeneHusd. HepasenctBo Kommu-byHsikoBckoro.
Merpudeckne COOTHOIIEHHMS B €BKJIMAOBOM IIPO-
cTpaHcTBe. OpTOroHanbHasl CUCTEMAa BEKTOPOB, IPO-
necc oproronanuzanuu ['pamma-IImuara. CyiiectBo-
BaHUE OPTOHOPMHPOBAaHHOTO Oazuca. OpPTOroHaJIbHOE
JIOTIOJIHEHNE K NOJANPOCTPAHCTBY M OPTOTrOHAIbHAs
IIPOCKLUs BEKTOpa Ha IOANPOCTPAHCTBO EBKIIN0BA
npoctpancTBa. EBknuaoB nzomopdusm. OproHOpME-
poBaHHBIE 0a3UCHI EBKIIMAOBBIX MIPOCTPAHCTB, OPTOTO-
HaJIbHOCTh MAaTPHUIIBI IIepexojia OT OJHOI0 Takoro Oa-
3Uca K APYrOMYy. YHHUTapHbIE IIPOCTPAHCTBA, MOJIYTO-
panuHelHble KOMIUIEKCHbIe (opmbl. MeTpuueckue
COOTHOLICHHUS U BOIIPOCHI, CBA3aHHBIE C OPTOTOHAJb-
HOCTBIO, B YHUTAPHOM NPOCTPAHCTBE.

[IpoBepka
JIOMAIIIHETO
3a/1aHMS,
KOHTPOJIbHAS
pabora.
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JIunelnsie 0TO0-
pakeHHSI BEKTOP-
HBIX TIPOCTPAHCTB

Jluneiinpie oTOOpakeHHsI (OrmepaTopbl) BEKTOPHBIX
MPOCTPAHCTB HAJ OJHUM M TeM ke moseM. O6pa3 u
SIPO JMHEHMHOrO OTOOpakeHMsl, paHr U nAedexT, ux
CBSI3b C PAa3MEPHOCTHIO OOJIACTH OIpeNeNeHusi 0T00-
paxeHus. MaTpulibl JIMHEWHBIX 0TOOpakeHU# (omnepa-
TOPOB), UX M3MEHEHHE NpPHU Tepexoie K ApyruM 6as3u-
cam. [IpocTpaHCTBO JMHEHHBIX OTOOPaKEHHM, anred-
pa JMHEHHBIX OIEpPaTOPOB, IOJHASA JIMHEWHAs Ipylma
HEBBIPOKJICHHBIX JIMHEWHBIX oOneparopos. IM3omop-
($U3M TPOCTPAHCTB JTUHEHHBIX OTOOpPAKCHHW W TIPS-
MOYTOJIBHBIX MaTpuil. M3omopdusm anredp (mMomHBIX
JUHEWHBIX TPYII HEBBIPOKIACHHBIX) JIMHEHHBIX OIle-
paTopoB M KBaJIpaTHBIX (HEBBIPOKIEHHBIX) MATPHIL.
CoOcTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI JIH-
HEWHBIX ONEeparopoB. JnaroHanu3upyemble ONepaTo-
pbl. XapakTEpUCTUYECKUH MHOIOYIEH OIEpaTopa.
Teopema ['amunbrona-Ksnu. MuHMManbHBIH MHOTO-
yiieH omeparopa. JKopmaHoBa HopMmaibHas ¢dopma
(OKH®) matpuisl oneparopa.

WNHBapuaHTHBIE TTOANPOCTPAHCTBA JIMHEWHOIO OIle-
paTopa, pa3joKeHUe MPOCTPAHCTBA B MPIMYIO CyMMY
WHBAapUAHTHBIX MOANpocTpaHcTB. lIpsimas cymma nu-
HEWHBIX olepaTopoB. KopHeEBbpIE MOAIPOCTPaHCTBA
JIMHEWHOrO oreparopa, AeicTByrouero Haa noiem C.
Pa3noxxeHne npocTpaHCTBa B NPSIMYI0 CYMMY KOpHe-
BbIX NOJINPOCTPAHCTB JIMHEWMHOrO orepaTopa. AJiro-
PUTM HaxoxaAeHUs Oas3uca, B KOTOPOM MaTpuuLa Ju-
HelHoro omeparopa umeer JKH®. MunumanbHbIi
MHorowieH u JKH®. Kpurepuii nuaronanusupyemo-
CTH JIMHEHHOrO OIepaTopa, IEHCTBYIOILIErO0 B IpO-
ctpancTBe Haj nojem C.

IIpoBepka
JIOMAIIIHETO
3a/laHusl,
KOHTPOJIbHAS
pabora.
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JInHelHbIe ore-
paTopsl EBKIINUIO-
BBIX U YHUTAp-
HBIX IIPOCTPAHCTB

ConpspkeHHOE 0TOOpaXkeHue (OomepaTop) YHUTapHBIX
(eBKJIMZIOBBIX) TMPOCTPAHCTB, €ro CYIIECTBOBaHHE U
€MHCTBEHHOCTh JUIsl JAHHOTO JIMHEHHOro 0TOOpaxe-
Hus (omeparopa). MaTpuiia CONpsyKEHHOTO oreparopa
B OpPTOHOPMHUpPOBaHHOM 0a3uce, cBoiicTBa. Teopema
Hlypa i nMHEHHOrO omepaTopa YHHTapHOIO Ipo-
cTpaHcTBa. HopManbHBIN Oneparop yHUTapHOIO Ipo-
CTpaHCTBa, CYyIECTBOBAaHUE ISl HEro Oaszuca U3 coo-
CTBEHHBIX BEKTOPOB. YHMTApHBIA OmepaTop yHUTap-
HOTO TMPOCTPAHCTBA, KPUTEPUN YHUTAPHOCTH Olepa-
TOpa B TEPMUHAX €ro COOCTBEHHBIX 3HAYCHMIA; Ipyrue
KpUTEpUU. DPMUTOB (CaMOCONPSIKEHHBIN) omeparop
YHUTApHOTO IPOCTPAHCTBA, KPUTEPUH SPMHUTOBOCTH
oreparopa.

[TonoxuTenbHO (HEOTPULIATETIBHO) OIpeeTeHHbIE
SPMHTOBBI OINEPATOPhl, CBOMCTBA. ApHPMETHUYECKH
KOPEHb U3 HEOTPULATENIBHO ONPEAEIEHHOIO 3pMUTOBA
ornepartopa. PasnojkeHue yHUTapHOTO (€BKJIMJOBA)
MPOCTPAHCTBAa B MPSAMYIO CyMMY f1pa JaHHOTO JIH-
HefHOoro omneparopa u o0pa3a CONpPSHKEHHOIO K HEMy
orneparopa. bruoproHopmupoBaHHble 0a3UChl YHUTAp-

[IpoBepka
JIOMaIITHETO
3aaHus,
KOHTPOJIbHAS
paboTa,
JTOKJTAJTbI




HOTO (€BKJIMIOBA) MPOCTPAHCTBA, CBSA3b MEXKIY MaT-
pUIlaMH oTiepaTopa U COMPSIKEHHOTO K HEMY OIepaTo-
pa. IlocTpoeHne CUHTYISPHBIX 0a3UCOB JJISl TMHEHHO-
ro oToOpakeHHs YHUTApHBIX IPOCTpaHCTB. Pasnoxe-
HUSl JIMHEHHBIX OIEPaTOPOB YHUTAPHOTO MPOCTPaH-
CTBA.
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KBanpatuunbie
bopmbl

KBanpatuunas gopma, ee matpuna. M3meHenue mart-
PUIIBI IPH JTMHEHHOM NpeoOpa30BaHUM IMEPEMEHHBIX.
[IpuBenenue kBaapaTUIHON GOPMBI K KAHOHHYECKOMY
Buay. HopmanbHbIi B KBagpaTHUHOU (POPMBI, SKBH-
BaJICHTHOCTh KBAJPAaTUYHBIX (QOpM. 3aKOH HHEPIHH
JeHCTBUTENBHBIX KBaApaTU4YHbIX (opMm. Pacmanaro-
ugecst kBajapaTuunbie Gopmbl. [lojgoxkuTenbHo U OT-
pHUIIATEIBHO OIpEeeIeHHbIE KBaApaTHYHbIE (OPMBI,
kputepuii CunbBectpa. [lpuBenenue KBagpaTUYHOMN
(OopMBI K KaHOHUYECKOMY BHJY C IOMOIIBIO OPTOTO-
HaJIbHOTO IPe0Opa3oBaHus EPEMEHHBIX.

[TonsiTe 0 MONMMIMHEHHOW (YHKIIUHM HA BEKTOP-
HOM mpoctpaHcTBe. [IpencraBieHue MONMIMHEMHON
(GyHKIMK B BHJIE TOJMMIMHEHHON (GopMbl B pukcupo-
BaHHOM Oasuce mpocTpaHcTBa. JIuHelHble, OUITUHEH-
HBIE ¥ TMOJNyTOpAIMHEHHbIE (QYHKIUH, UX (HOPMBIL
Cummerpuueckue (GopMbl U HUX CBSI3b C KBaJpaTH4-
HbIMH (pOopMaMH.

[IpoBepka
JIOMAIITHETO
3a7aHus,
KOHTPOJIbHAS
pabora, n0-
KJIa bl
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DJ1eMEHTHI MHO-
TOMEPHOM Te0-
METpUHU

AdduHHOE M EBKIMIOBO TOYEYHOE IPOCTPAHCTBA.
Ad¢duHHBIE W AEKAPTOBBI KOOPAWHATHI, PACCTOSHHE
Mexay Toukamu. Ilnmockocts B aduHHOM IpocTpaH-
CTBE, NTapaMETPUUECKOE 3aJ]aHKle U 33JaHUE CUCTEMOMN
TOYeKk B oOuieM pacnojoxeHuu. OOmue ypaBHEHUS
IJIOCKOCTH B €BKJIMJIOBOM TOYEYHOM IPOCTPAHCTBE,
B3aMMHOE PacCIOJIOKEHUE IIOCKOCTEN. JIyd, 0Tpe3oK,
MOJIYIIPOCTPAHCTBO M MOJIYIJIOCKOCTh B €BKJIMJIOBOM
TOYEYHOM ITPOCTPAHCTBE, MEPNEHIUKYISP K IUIOCKO-
ctu. IlpeoOpa3oBanus koopauHar. JIBMXKEHHUS, HX
AHAJINTUYECKOE 3aJlaHue, Tpynna JABWXKEHUH. Buasl
NBIDKEHUM, nX kiaccudukanus. Addunnesie npeodpa-
30BaHNUs €BKJINJOBBIX TOUEYHBIX IIPOCTPAHCTB.

Beimykiible MHOrOrpaHHukd, cumigiekc. Ompene-
mutens ['pama. [lapamienenunen u ero oobeM B €B-
KJINJIOBOM TOYEYHOM IIPOCTpPAHCTBE. ['eomeTpudeckuii
CMBICIT ompenenuTens ap@UHHOTO MpeodpazoBaHMUS.
KBanpuku, ux apdunnas kimaccudpukanusa. TeopeTu-
KO-TPYIIIOBasl TOUKa 3pEHUSI HA T€OMETPHIO: EBKJIMJI0-
Ba, apuHHAs U Ipyrue BUAbI TEOMETPUH.

IIpoBepka
JIOMAIITHETO
3a/1aHMS,
KOHTPOJIbHAS
pabota, m0-
KJIAJTbI
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Hauana reopuu
rpynn

I'pynmel, moarpymmsl, UX CBOMCTBA, MpUMEpHL. [ 'pyr-
bl ipeoOpa3zoBaHuil. I'pymnmel B reoMeTpun U QU3KKeE.
Huknnyeckue rpynmbl. CHUCTEMBI NOPOKIAIOLINX
9JIEMEHTOB TpyNnbl. Pemerku mNOArpynn Tpymmbl
CMexHbIe K1acchl IO NMOArpynne, reopeMa Jlarpanxe
u cneacteue u3 Hee. HopmanbHble ¢GakTop rpymiibl.
I'omoMop¢usM rpymm, ux XxapakTepusanus. Teopembl
o romomopduszme rpynm. llpsmoe mnpousBeneHue

IIpoBepka
JIOMAIITHET o
3a/laHus,
KOHTpPOJIbHAs
pabora, m0-
KJIaJbl
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rpyni. KoHeyHonmopoxxieHHble abenaeBbl IPYMIbI, OC-
HOBHas TeopeMa 00 uX cTpoeHuu. Pazpemmnmelie u He-
paspemrmMble rpynnsl. [IpocTsie Tpymmnbl, NOHATHE 00
ux kinaccuukanuu. ['pymnmel MoJCTaHOBOK, TpaH3H-
TUBHBIE T'PYNIbI 0JCTaHOBOK. IIpocTroTa 3HaKonepe-
MeHHOM rpynnel An uist N > 6. CTpoeHue CUMMETpH-
YECKUX Ipynn S3, S4, Ss.

17 | DnemeHTHI T€O- KomMmyTtaTuBHbIE KONbIA U UX uacansl. JlericrBusa Hap | [IpoBepka
puu Koyen ¥ no- | uaeanamu. IIpocTele W MakcUManbHBIE HA€albl, UX | JOMAIIHETO
nen xapakrepuzanus. DaxTopkojbia. ['oMOMOpPQH3MBI | 3a7aHUA,

kozen. [Ipsmas cymma komnen. llemocTHble Kosblia | KOHTPOJIbHAS
TJIAaBHBIX W7EajoB, UX apudmeruka, nmpumepsl. Here- | pabora, no-
poBbl kombla. [lons u moamosns, xapakTepucTUKa IMo- | KIaabl
1. Pacmmpenus nosiel, creneHb pacmupeHus. Ko-
He4Hble paciupenus nojieil. IIpocteie anredpaunde-
ckue pacuupenus. [lonstue o anredpanuecku 3a-
MKHYTOM TIOJIE.
2.3.2 llpuMepHasi TeMATHKA KYPCOBBIX padoT (MPOEeKTOB) KYPCOBbIE pabOTHI HE
PEyCMOTPEHBI.

2.4 Ilepeyenb y4yeOHO-

MeTOAMYECKOro odecnedyeHus JJsi CAMOCTOSITEIbHOH PadoThl

00yYaIOIIMXCSH 1O TUCHUILTHHE (MOTYJII0)

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIINHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 2 3

1 |IIpopaboTka yueOHOrO |«Memooduueckue ykazamus no Op2aHusayuu camocmosmenbHOu
(TEOPETHUYECKOTO) MaTe- |[pabomuvl CMYOEHMO8», YMBEPIHCOeHHble KaPeopol @YHKYUO-
puana HAIbHO20 aHanuza u aneeopwvl, npomokonr Ne 1 om 31aszycma

2017 e.

2 |BoimonHenue noMamHux |« Memoouueckue yKazawus no OpeaHu3ayuu camoCcmosmelbHOu
3a/IaHui (peleHue 3a-  [pabomvl CMyoOeHmosy, ymeepicoenHvle Kagheopou ¢yHKyuo-
nay) HAIbHO20 ananuza u aneedpwl, npomoxonr Ne 1 om 31 aseycma

2017 2.

3 |[loarotoBka k Tekymiemy|«Memoouueckue yKazanus no Op2anu3ayuu camocmosmenbHou
KOHTPOJIIO (KOHTPOJIBHAS [pabomuvl  CMYOeHmOo8», YMBEepHcOeHHble Kapeopol @YHKYUO-
pabota u 1p.) HaIbHO20 aHanuza u aneedopvl, npomokonr Ne 1 om 3laseycma

2017 .
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazaHus nNo Op2aHu3ayuu camocmosmenbHoll
[pabomuvl  cMyOeHmosy, YmeepicOeHHvle Kageopol @yHKYUo-
cTanus (3a4eT, YK3aMeH)
HAIbHO2O ananusa u aneeopul, npomoxonr Ne 1 om 31 aseycma
2017 .
5 (KomnokBuym «Memoouueckue ykazanus no opeaHu3ayuu camocmosmenbHou

[pabomuvl  cmMyOeHmosy, YmeepicOeHHvle Kageopol @YHKYUo-

HAIbHO2O ananusa u aneeopul, npomoxonr Ne 1 om 31 aseycma
2017 2.
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Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yrcla UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHo hopme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

3 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

e OOpa3zoBarenbHbIC TEXHOJOTHH, MCIOJIB3YEMbIE MPH peaTH3allui PA3IMIHBIX BUJOB
yueOHol paboThl U faroiire Hanbonee F3PpGEeKTUBHBIE Pe3yIbTaThl OCBOCHUS AUCIUILIMHBL: aK-
TUBHBIC 1 UHTCPAKTHBHBIC (bOPMI)I, JICKIUH, MTPAKTUYCCKUEC 3aHATHA, KOHTPOJIbHBIC pa60TI>I, 3a-
YET.

e B TeueHme ceMecTpOB CTYIEHTBHI PEIIAIOT 3aJladyd, YKa3aHHBIC IMPENojaBaTesieM, K
KOKIOMY J1Ta00OpaTOpHOMY 3aHATHIO. B cemecTpe mpoBOASTCS KOHTPOJIBHBIE paboTHI (Ha 1abo-
PATOPHBIX 3aHATHSX) U JIBa KOJUIOKBUYMBI.

DK3aMeH BBICTABISICTCS TOCIE PEIICHUs BCEX 337a4 KOHTPOJIBHBIX padoT, caud KOJUIO-
KBHYMOB U BBITIOJIHEHUSI CAMOCTOSITENILHOM paOOTHI.

K MHHOBAallMOHHBIM TEXHOJOI'MSAM, HUCIOJIb3YyEeMbIM B MPENOJaBaHUU JUCLHUIUIMHBIL, OTHO-
cATCS:
1. Inckyccust
B03MOKHOCTh HCKyCCHUU TPEAINONIAraeT YMEHHE BbICKAa3aTb COOCTBEHHYIO HJCHO0, MpPEJ-
JIO)KUTH CBOW IIyTh PELLEHUs, ApIYMEHTUPOBAHO OTCTAUBATH CBOIO TOUYKY 3PEHHUs, CBSA3HO M3Ja-
ratb MbIcid. [lose3Hbl ciieayromuye 3a1aHus: COCTaBICHNE IIaHA PELICHUs 3a/1a4i, IOUCK Jpy-
roro crnoco0a peuieHus, IpoBeieHNe BBIKIAI0K B 0OPaTHOM IMOpPSIKE, pPacCMOTPEHHE 3a/ad ¢
JIMIITHUMHU U HEAOCTAaOIIIMMHU JaHHBIMHU, pe(i)epaTI/IBHI)IG HJIM TBOPYECKHUEC AOKIAAbl CTYACHTOB:
(parMeHT TEOpeTUYECKOro MaTepuaia, MHTEPECHBIH MpUMep, HecTaHIapTHas 3afada. CTyaeH-
TaM nOpeajaractcCsa CpaBHUTH U MPOAHATIU3UPOBATL BapHWAHTHI PCIICHMA, O6Cy211/ITI> JOKJIaa, BbI-
CKa3aTb CBOE MHEHHME, 3aJ1aTh BOIIPOCHI.
Bormpocsl, BbIHECEHHBIE Ha TUCKYCCHIO:
-CocTraBieHue MIaHa U MOMCK PEUICHMS 3a/1a4u.
-Pemenue 3a1a4 pa3nuyHbIME CIIOCOOAMHU.
-B3anMHas u camonpoBepka 3HaHUN U 00CYXI€HHE MOJIyYEHHBIX PE3yIbTaTOB.
-CaMOCTOSTENBHOE COCTABJICHUE 3aJ1a4 110 YKa3aHHOU TEME.
-OBnazieHre MpueMaMy U METOJIaMU CAMOKOHTPOJISI TPpU 00y4EeHUN MaTeMaTUKH.

2. loknan (mpe3eHTALHMA)

[IpuMeHeHre Ha 3aHATHUM KOMITBIOTEPHBIX TEXHOJOTUM MO3BOJSET CTYJIEHTaM MIpH pac-
CMOTPEHHH OIPEACIICHHBIX TeM Kypca areOpbl 0ojee ri1y00KO OCBOUTh HEKOTOPBIC MOHSATHS U
JIOKa3aTelIbCcTBa YTBEPKJAEHUU. B 3TOM CBA3M onpejeneHHble JEKIIMOHHBIE U TPAKTUYECKUE 3a-
HATUS TPEToIaBaTeNIO 1eJIecCO00pa3HO MPOBOAMUTD B BUJIE MPE3EHTALINN WIN JOKJIAI0B.
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Bupa 3ansaTus Hcnonb3yemble uHTepakTHBHBIC | KotnyecTBo

Cemect
P (1, I1P, JIP) oOpa3oBaTe/ibHbI€ TEXHOJIOTUH 4acoB

2 7 OcHoBHas Teopema anreOpbl — Jiek-
Yusl 6 guoe npezenmayuu
Cummerpuueckue MHOTOYJICHBI.
OcHoBHasl TeopemMa O CUMMETpHYE-
CKHUX MHOTOWIICHAX - JIeKYUsl 8 guoe
npe3eHmayuu.
JluHeitHple omepaTopsl  €BKIIWJIO-
JIP BBIX U DPMHUTOBBLIX IIPOCTPAHCTB - 4
oucKyccus
XopnanoBa HopMmanbHas ¢opma,
QITOPUTM HaXOXKJIEHUS >KOpJaHOBa
JIP 0azuca — .Jabopamopuoe 3ansmue, 4
oeMoHcmpupyemoe ¢ HOMOWBIO
NPOEKmMopa 6 pexcume Ciauo-uioy.
XKopnanosa HopmanbHas Gopm,
JIP ANTrOopuTM HaXOXACHUS KOPJIAHOBA 2
6asuca - ouckyccus
3 DneMeHThl MHOTOMEPHOH TeOoMeT-
7P puu  — JabopamopHoe 3auamue,
oemMoncmpupyemoe ¢ - HOMOWBIO
NPOEKMopa 8 pejicume Ciauo-uoy.
DneMeHThl MHOTOMEPHOH TeOoMeT-
puu - Juckyccus
I'omomopdusmbl rpymnn, UX BUIBL -
TIUCKYCCUS
KomMmyTaTuBHBIE KOJIBLIA M UX HE-
J albl, JCUCTBHUS HaI UWACaTaMU - 2
oucKyccusl
Komnpa ki1accoB BBIYETOB M KOHEY-
HbIE TOJS - JAOOpamopHoe 3aHsi-
JIP mue, OeMOHcmpupyemoe ¢ HoMO- 4
Wobio NPOEeKmMopa 8 pedcume c1ato-
woy.
Kosnblia k1accoB BEIUETOB U KOHEU-
HBIE TOJISL - OUCKYCCUSL
- 0OKNaObI-npezeHmayuu cmy-
JIP
0eHnmos

Hmoeo: 34

JIP

JIP

JIP

6

4 OneHo4YHbIe CpeacTBa VIS TEKYIEro KOHTPOJIsSl yCIeBaeMOCTH U MPOMEKyTOUYH O
arrecTauuu

Texkymui KOHTPOJIb OCYLIECTBIISIETCS IPENOJaBaTeleM, BEAYIUM IIPAKTUYECKUE 3aHs-
THSl HA OCHOBE BBIMIOJIHEHUS CTY/IEHTAaMU JOMAIIHUX 3a/laHuH, JOKJIaJ0B, JJabOpaTOPHOTO MpaK-
TUKyMa, pacueTHO-Tpauueckoro 3a1aHusi, TEKyIIero TecCTupoBaHus. B Tedenue cemectpa mpo-
BOJSITCS. KOHTPOJIbHBIE pabOThI, KOJUIOKBUYMBL. ITOTOBBIN KOHTPOJIb OCYIIECTBISETCS B opMme
HK3aMeHa.
KonTponbHbie paboThl OIEHUBAIOTCS MO MATHOAUIBHOM cucteme. Ha abopaTOpHBIX 3aHSITHUAX
KOHTPOJIb OCYILECTBIISICTCA IIPU OTBETE y JOCKU U IIPU IPOBEPKE TOMAIIHUX 3aJaHUM.
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4.1 ®oHA OLIEHOUYHBIX CPECTB Il IPOBEICHUs TeKYIIel aTTecCTAlNU
O0pa3ubl KOHTPOJIBLHBIX Pa0d0T

IIpumep BapuaHTa KOHTPOJILHOM padoThl Ne 1 B mepBoM cemecTpe
1. Haifinute MHOXECTBO pellIEHU CHCTEMBI JIMTHEHHBIX ypaBHEeHHH (1).
2. Haiigure QyHIaMEHTaIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JMHEWHBIX OJHOPOIHBIX ypaBHE-
HUM, aCCOIIMMPOBAHHOMN K cucteme (1).
3. Haiinute ocHOBHBIE (0a3UCHBIE) PELIEHUs CUCTEMBI TMHEUHBIX ypaBHeHuUH (1).
4. Berancnute marpuity AB —2C .
5. C moMoIIpIo DJIEMEHTapHBIX MTPeo0pa3oBaHuil HAlIUTe MaTpuUIly, 0OpaTHYIO K Marpuiie (3).
6. ITo dbopmye HaiiauTe MaTpuily, oOpaTHyro K Matpuie (3).
7. Pemiure cucteMy JIMHEMHBIX YpaBHEHUM (5) MaTPUUYHBIM CIIOCOOOM.
8. C moMoIipIo 31eMEHTapHBIX MPe0Opa30BaHUMN BEIYUCINTE OTIPEICTUTEND (2) .
9. Paznoxxure onpenenutens (4) mo OyKBEHHOMY PSy.
10. Pemiuth cuctemy ypaBHenuit (6) merogom [aycca.

1 -2 3
2% =X, =X +x, =4 1 0 2 1 -2 1 2 5 -
1) <3x +4x, —2%X; —x, =11 2 310 3 2 413 2 6
(1) 3% + 4%, ~ 2 —x, @Dl 6 5 10 @ @
3%, — 2X, + 4%, + 4x, =11 5 0 0 -3 -1 a 06 c
3X, +4X, +2X, =8 1 2 11 -2
2x, +4x, =8 1 4
(5) (6) <2 -X,-3x,=—-4 A=|-3 0|, B= , C=(10 3
-x,+3x, =1 -2 1
X +6X, + X, =0 2 -1 0 2

IIpumep BapuaHTa KOHTPOJIBLHOK padoThI Ne 2 B IepBOM ceMecTpe
Haiigute ocCHOBHYIO CHCTEMY pELIEHHUI chCcTeMbl TMHEHHBIX ypaBHeHuH (1).

Beruuciure det(A™'B —2C).

1

2

3. Pemmre no npasuiny Kpamepa cucremy nuHeiHbIX ypaBHEHUH (2).

4. Beluucnure onpeaenuTenb A ¢ UCHOJIb30BaHUEM TeopeMbl Jlamnaca.

5. Metoaom okaiiMIIeHUs MUHOPOB HalIUTe KaKOM-HUOYAb 6a3uCHbIM MUHOP MaTpulisl D.

6. Haitnure Matpuisl F u G, 1uis KOTOPBIX BhINONHAETCS paBeHcTBO FDG = ? 2
Ol><2 01><2

7. Pemure cuctemy nMuHEHHBIX ypaBHeHHH (3) Mo 06o0meHHomy mpasmity Kpamepa.

[IpencraBpTe B anredpandeckoit opmMe KOMIUIEKCHOE YUCIIO U.

9. Pewmuts ypaBHeHHE (*) U 3amUCaTh €r0 KOMIUIEKCHBIE KOPHU B alredpanyeckoit popme u
B TPUTOHOMETPUYECKOM.

10. IIpeacTraBUTh KOMIUJIEKCHOE YHCIIO Z B TPUTOHOMETPUYECKO hopme.

11. TIpencraButs ymcio Z " B anrebpandeckoii popme.

12. BeimucaTh Bce KOPHU M-ii CTENIEHU U3 YKCIa Z B TPUTOHOMETPHYECKOH dopme.

®©

2 -3 + =3, =_ 3 -2 + =-1,
1) le X, Xg ) @) X +2y +z 2, 3) Xy X2 X3 ]
X, —3x, +Xx, +3x, =4, X +y +2z =3 —6x, +4x, —-2x, =2,
4x, —6x, +x, +x, +3x, =09 2x +3y +4z =1 -3x +2x, +x; =-3.
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1 2 2 1 2 3
2 01 0 0 1
3 -2 1 -1
2 -3 21 01 2 22 21
A=(_1 2} B=[3 4], C=(3 2} D=/-6 4 -2 2| A=3
DD 2 020 0 3
1 4 2 3 5 3
4 01 0 0 3
L2+ 4i+(A-i)(1-2)
2—1i
. . 2+3J3+1|124/3-3
*) X2 —(1+2ix+(3+3)=0 z=2" \/_H(_‘/_ ) n=8 m=4

2-3i
IIpumep BapuaHTa KOHTPOJILHOH padoThl Ne 3 BO BTOPpOM cemecTpe

1. Haiit HanOospiuii o0mmit qenutenb MHOrowieHoB a(X) u b(X), a 3aremM BBIPa3UTh €ro Jin-
HeitHo uepes a(X) u b(x).

2. Haiitn HanOosnbIiuit o0l qenurenb MHOrowieHOB C(X) u d(X).

3. OtnenuTh KpaTHbIC KOPHU MHOTOUICHA C(X).

4. HaiiTu Bce panmoHajIbHbIe KOpHH MHOTOWIeHa f(X) 1 onpenenuTh UX KpaTHOCTb.

5. Wcrionb3yst MHTEPIONAIMOHHYIO popMyny Jlarparika, HailTH MHOTOWICH ((X) cTeneHu He 60-
Jiee IBYX, U1 KOTOPOTO BBIMOJIHSIOTCS paBeHCTBaA (**).

6. Peruts o popmysnam Kapnano ypasuenue X° +6x+2 =0

7 Pemmts, ucnone3sys anropurm ®eppapu, ypaprenune X* —2x° +4x* —2x+3=0

8. Muorowren x1° + x2° + x3% — 2x1x2 — 2x1x3 — 2xox3 MPEJCTaBUTh B BUJE MHOTOYJIEHA OT 3Jie-
MEHTapHBIX CHMMETPUYECKUX MHOTOUYJICHOB

u=3_2|+(21_.l)(1+2|); (*)x* = (4+i)x+5-i=0; z=\/1§|__1; n=10; m=3;

—1i —j

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

(**)9(0)=1,9(2) =3, 9(3) =10.

IIpumep BapuaHTa KOHTPOJILHOMH padoThl Ne 4 BO BTOPpOM cemecTpe
1. Haiinute kakyroo-HUOYAb MaKCHUMAJIbHYIO JIMHEHHO HE3aBUCHMYIO MOJCHCTEMY CHUCTEMBI
BEKTOPOB u,u,,u,, U, © BBIpa3sUTE BCE BEKTOPHI CHUCTEMbI JHUHEHHO Yepe3 BEKTOPBI

HalJIeHHOH MOJACUCTEMBI.
2. Hatinure Gasuc cymmsl moanpoctpancts L(a,;a,;a,) u L(b;b,;b.), a sarem mo popmy-

Jie OTIpeIeSTUTE Pa3sMEPHOCTh UX MIEPECEUCHUS.
3. Haiinure 6asuc nepeceuenus noanpoctpancts L(a, ;a,;a,) 1 L(b;b,;b,).

4. Haiitu matpuny nepexoza ot 6asuca f ={f; f,} x 6asucy g ={g,;g,} npocrpancrsa
CTPOK R?.

5. TIlo xoopiuHaTHOMY cTOJONY [C], BeKTOpa ¢ B basuce f ompenenuTe ero KOOPAUHATHBIN
ctonberr B 6a3uce g.

6. OpToroHanu30BaTh CUCTEMY BEKTOPOB v,,v,,v, (*) €BKIHI0BA IPOCTPAHCTBA R*.

7. HaiiTi OpTOroOHAIBHYIO POEKIIMIO U OPTOrOHAIBHYIO COCTABISIONIYO BekTopa O Ha 1mo-
npoctpancTBo L(V,;V,;V,

8. OpTOroHaIM30BaTh CHCTEMY BEKTOPOB Vi, V2 (**) yHmTapHOTO npoctpanctea C 3

21
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9. Haiitu Gasucel obpasa u spa juHeliHOro omeparopa A: R* — R* | marpuia kotoporo B
cTaHzapTHOM Gasmce mpocTpaHcTBa RY papHa A.

u, =(-25-1),u, =(2,-4,2,-2),u, = (310, u, = (1,5-2;3);
a, =121, a, =(3L-12), a, =(-13;3,0); b, =(2,1,-1,0), b, = (4,0,-3,1), b, = (2,-1,-2;1)

=), f, =) 0,=(32.0,= [, :@;

v, = (110), v, = (L0L0), v, = (31L-1) (*); d =(2,0,-1).
v, = (L), v, =@l+ii). (*%)
1 -2 1 -1

-1 2 -1 1
A= .

2 -4 0 1

1 -2 -1 2

IIpumep BapuaHTa KOHTPOJILHOM padoThl Ne 5 B TpeTbeM ceMecTpe

1. HaiiTi XapakTepHCTHUECKHiI 1 MUHMMAJIbHBII MHOTOUIEHH! onepatopa B: R® — R®, y koro-
pOTO MaTpHUIA B CTaHAAPTHOM Oasuce mpocTpancTsa R® papHa B.

2. Haiitu coOCcTBEHHBIC 3HAUEHUS U COOTBETCTBYIOIIHE UM COOCTBEHHBIC BEKTOPHI omiepaTopa B

U3 3aJa”Hus 3.

OnpenenuTs KOpAaHOBY HOPMAIBHYIO (pOpMY MaTpHIIbl oniepatopa B u3 3a1aHus 3.

Haiitu matpuiy conpsbkeHHOro orneparopa k oneparopy 2C — D B crangaptHoMm 6asuce ex,€2

yauTapHoro npoctpancta C2, ecm [Cle= C u [D]e = D.

5. Haiitn MaTpuily conpsKeHHOTO omepatopa K omepatopy F: R?>— R? B Gasuce fi, f mpo-
crpanctBa R%, ecmn [F]¢=F.

6. Ilokasate, 4To JMHEiHEIH omepatop G yHHTapHOro mpocTpaHcTBa C2, UMEIOIIMHA B CTaH-

naptHoM Oasuce MaTpuily G, sIBISeTCS HOPMAJIBHBIM, a 3aT€M HAaWTH OPTOHOPMHPOBAHHBIN

6asuc npoctpancTBa C2, COCTOAMMIA U3 COOCTBEHHBIX BEKTOPOB TOTO OIEPaTOpa.

SBnsiercs nmu onepatop H eBkauaoBa mpoctpanctBa R? oproronamsaeM mpu [H] = H?

8. Tlokasath, 4To NMHElHBIH onepaTop K yHUTapHOTO MpocTpaHcTBa C? ABNSETCS SPMHUTOBBIM,
eciu [K] ¢ = K.

Hw

~

0 01 ] )
szl -2 2 1] c=[ * 'lo=[' TH e[ fi=(1; -2), f2=(L; -1)
- s 2) T i) Tl ) T
4 0 4

1 2 -3 -2 2+3i  1+2i
G= . H= . K= ) -
(—2 1) (5 3) (—z—a —1—aj
IIpumep BapraHTa KOHTPOJIbHOM padoThl N2 6 B TpeTbeM cemecTpe
[TpuBecTn AeHCTBUTENBHYIO KBaApaTHUHY0 Gopmy f K HOpMambHOMY BUIy H yKa3aTh COOTBET-
CTBYIOILIEE HEBBIPOKIEHHOE JIMHEHHOE MpeoOpa3oBaHue IEPEMEHHbIX.
HaiitTu uHIEeKCHl MHEPIUHM M CUTHATYpY JIEHCTBUTENbHON KBajpaTHUHOW (HOpMBI § U MOKa3aTh,
YTO OHA SKBHBAJICHTHA KBajipaTuuHon popme f.
[TpuBecTH KOMILIEKCHYIO KBaapaTHUHYIO (opMy N K cymMMe KBaJpaTOB U yKa3aTh COOTBETCTBY-
IOII[E€e HEBBIPOXKICHHOE JINHEHHOE MPeo0pa3oBaHNe IEPEMEHHBIX.
[IpencraBuTh KBajpaTHUHYIO (GOpMYy p B BHJE NPOU3BEICHHS JEHCTBUTENBHBIX JIMHEHHBIX
dbopm.
W3 Tpex neiicTBUTENBbHBIX KBafpaTu4dHbIX (opm f1, 2, f3 ykazaTe monoxxurenbHO U oTpunaTenb-
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HO omnpeseneHHble. OTBeT 000CHOBATS.
6. VYkaszaTe OpTOroHaJbHOE IMpeoOpa3oBaHNE MEPEMEHHBIX, IPUBOIICE ACHCTBUTENBHYIO KBaJpa-
TUYHYIO (POpMY (| K KAHOHUYECKOMY BULY.
7. VYKa3aTb CHUCTEMY TOYEK, 33[aIOUIMX IUIOCKOCTh ¢ TOYEYHOTO €BKJIHMJIOBAa MpPOCTpaHCTBa Fi B
00111eM pacoI0KEHHUH.
8. Ompexpenutp yros Mexay npsmMoil L(V) ¥ mIOCKOCTBIO @ TOYEYHOTrO €BKIIMJIOBA IPOCTPAHCTBA
Es.
9. Haiitu paccrostHue OT TOUYKH M 10 TUIOCKOCTH @ TOYEYHOT'O €BKJIMJI0BA IPOCTPAHCTB F4 .
10. HaiiTu yron Mexay TUIEPIITIOCKOCTSIMU S U 7 B TOYEYHOM €BKIIMIOBOM IIPOCTPAHCTBE E4.
f=x2 4+ X2 +9x2 — 2%, X, + 4X, X, 5 g=X +2X5 + X2 —2%XX,; h=x>—3x5 —2x,X,
D =X+ X2 = 2X, X, + X X5 — X, X5 f=—x> —4x2 —6x2 +4X, X, — 4%, %,
f,=X2 +5X2 +2X2 — 2X,X, — 4X, Xy Ty =4XZ +2X5 — 4X X, — 2X, X5
O=X +2XZ +X. —2X X
a:{xl +X, —2X, =3. v=(40-L-1), B:ix+x =1,
X, —X, -2x, =-1 M(@5;2,-1L-1). yix—-x,=2

IIpumepHbIii epeyeHb TeM JT0KJIAA0B (3-ii cemecTp)
1. TloctpoeHue CHHTYISPHBIX 0A3UCOB IS TMHEHHOTO OTOOPAKEHUSI YHUTAPHBIX MIPOCTPAHCTB.
PaznoxeHus TMHENHHBIX ONIEPaTOPOB YHUTAPHOT'O IPOCTPAHCTBA.
2. TlonsTHE O MOMWIMHEHHON (YHKIIMKA Ha BEKTOPHOM MpocTpaHcTBe. [IpeacraBienne mommmm-
HEHOH QyHKIMM B BUJIE NOTWIMHEHHOHN (opMbl B huKCHpOBaHHOM 0aznce MpOCTpaHCTBA
3. Cummerpuueckue GopMBI M BX CBSI3b ¢ KBagpaTHuHbIMU (opmamu. Teopema Koamm o npen-
CTaBJICHUU I'PYIIIIBI [10JICTAHOBKAMHU.
KoneunomepHblie abeneBsl IpyMIibl.
XapakTtepbl Ipe/ICTaBIECHUH, X IPOCTEHIINE CBOMCTRA.
CrtpoeHue TpyII pa3IudHbIX TOPSIKOB.
CooTHOIIEHNS MEXYy KOPHSIMH MHOTOYJIEHOB.
PazpemmmMocTs ypaBHEHUN B paguKaax.
. Beruncnenue rpynn ['anya HEKOTOPBIX MHOTOUJIEHOB 3-€if CTENEHH.
10 Beraucnenue rpymm ["amya HEKOTOPBIX MHOTOUYIEHOB 4-0i CTEIICHH.
11. Crpoenue KOHEUHBIX MoJeH U3 § U Gosee HEMEHTOB.
12. HopmanbHbI€ pacIInpeHUsI.
13. IlpencraBieHns KOHEUHBIX a0€NEBBIX TPYIIL.

©CoNo A

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs MPOBEICHUS MPOMEKYTOYHOH ATTECTANMH

IIpuMepHBIii CIUCOK BONMPOCOB K 3Kk3ameny (1-if cemecTp)

1 Cucrembl TMHENHBIX YPaBHEHUN: OCHOBHBIE MOHSATHUS

2. DneMeHTapHbIe peoOpa3oBanus Haj ypaBHeHUs MU CITY

. [IpuBenenne CJIY k cTyneH4yaTOMy BHIY

. UccnenoBanue CJIY cTynenuaroro Bujaa

. Apudmerraeckoe mpocTpancTBO cTpok. CBOWCTBA omneparuii Hajl CTPOKaMH

. JIuneitnast komOuHaIus cTpoK. CBOMCTBO TPAH3UTUBHOCTH JIMHEHHOM KOMOUHAINH

. JInneliHas 3aBUCHMOCTB U HE3aBUCUMOCTB CTPOK. Kpurepuil TMHENHON 3aBUCHMOCTH.
. Panr cucrems! ctpok. basuc

. Cucrema JIMHENHBIX OTHOPOAHBIX ypaBHeHUH. DCP

10. Anroputm HaxoxaeHuss @CP

11. CBsi3p Mex1y MHOXKECTBOM pelieHuid HeogHopoanoi CJIY u accouunpoBaHHOi ¢ HEW OAHO-
ponnon CJIY

O 0 3 O L AW
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12. AnropuT™ Hax0KJIEHHUsI OCHOBHOM cUcTeMbI perieHuii CJIY

13. TeopeMa 0 paBeHCTBE paHTa MaTPHUIILI IO CTPOKAM €€ PaHTy 1O CTOJIOaM

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

15. Cnoxxenue Matpuil. Y MHOKEHUE MAaTpHUIlbl Ha ynciio. CBoiicTBa

16.YmuHoxenue marpui. CoiicTBa

17. IlepecTaHOBKHM U3 n CUMBOJIOB. TpaHCHIO3UIIMSI.

18. IlepecTaHOBKM U3 N CUMBOJIOB. YETHOCTh IIEPECTAHOBOK

19. IloacTaHOBKY N-H CTENEHU

20. Onpenenureny n-ro nopsiaka. Berarcinenue onpenenureneii 2-ro u 3-ro NOopsAIKoOB.

21. CpoiicTBa onpeAeIUTENeH N-ro NopsiaKa.

22. Paznoxenue onpeeanTelis mo cTpoke wid crondiy. Teopema Jlamnaca (mpumepsl)

23. OnpeaenuTesb TPOU3BEACHU HECKOIBKIUX MaTPUIL

24. ObpaTHas MaTpuLa.

25. TeopeMa 0 CyIeCTBOBAaHHHM OOPATHOW MaTPHIIBI

26. Pemenue CJIY MaTpudHbIM Cr1ocoooM

27. Teopema Kpamepa (BbIBO)

28. Panr mMaTpulibl (TeopeMa o paHre MaTpuibl). MeTo ] OKkaiMIISIOIUX MUHOPOB

29. Panr npou3BeCHUS MATPHUI]

30. HetictBus Hag MHOKecTBamMu. CBoMCTBa

31. Orobpaxkenus (ocHoBHbIe ompeneneHus). Kommosumus oTtoOpaskeHui. ACCOLMAaTUBHOCTD
KOMIIO3UIIMN OTOOpakeHU

32. OtoOpaxkenusi. O6paTtHoe oTOOpakeHHe (J0Ka3aTh €AMHCTBEHHOCTh OOPATHOTO OTOOpaXKe-
HUS; HEOOXO0JMMOE U JIOCTATOYHOE YCIOBHE CYIIECTBOBAHUS OOPATHOTO OTOOpaKeHMUS)

33. AnreOpanueckue CUCTEMBL. ['pymimnona, MOHOU, TpyIIna

34. AnrebOpanueckue cuctembl. Koubiio, mose

35. IlocTpoeHue mossi KOMIJIEKCHBIX YHCET.

36. Anrebpanyeckast 3auch KOMILIEKCHOTO Yncia. CBOWCTBA CONPSIKEHUS, MOYIIb KOMILIEKC-
HBIX YHCeT

37. Tpuronomerpuueckast opMa 3amucu KOMIIJIEKCHOTO YUCJIA. Y MHOKEHUE U JICTICHUE KOM-
TUIEKCHBIX YMCEN B TPUTOHOMETPHUECKOH (opme.

38. ®opmyna MyaBpa, U3BJIe4eHNE KOPHEN U3 KOMIUIEKCHBIX YHCE

39. KopHu U3 euHUIIbI, IEPBOOOPA3HBIE KOPHH.

IIpumepHbIe On1eThI K Ik3aMeny (1-i cemecTp)

Buuer Ne
1.CBs3p Mexly MHOXKECTBOM perieHui HeogHopoaHoi CJIY u accounnpoBaHHOM ¢ Hell OfHO-
poanoii CJIY
2. CBolicTBa OnpeAeauTeNnel n-ro nopsaKa.
3. Haiigure QyHmaMeHTaIbHYIO CHCTEMY PEIICHHH CHCTEMBl JTMHEWHBIX OJHOPOJHBIX ypaBHE-
HUH, acCOIMUPOBaHHOM K cucteme (1)

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

Buuer Ne
1. Teopema Kpamepa
2. JluneitHas komMOuHaIWs CTPOK. CBOWCTBO TPaH3UTHUBHOCTH JTMHEHHOW KOMOWHAIIH

,_N3i-1

3/_n
3. Haiitu !
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IIpuMepHBIH CIMCOK BONPOCOB K 3K3aMeHy (2-H ceMecTp)

1. Konb11o MHOTOWIEHOB OT OJHON EPEMEHHOM.

2. . JlenMMocTh MHOTOUIEHOB. AJITOPUTM JI€JIE€HUs ¢ OCTaTKOM. CBOMCTBA AETUMOCTH MHOTO-
YJICHOB.

3. HO/I nByx mHorousneHoB. Anroput™m EBkinia. B3auMHO mMpoCcThie MHOTOUJICHBI

4. HOJ 1 HOK HecKOJIbKHX MHOIOYJICHOB

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

6. AnreOpamveckoe pelieHrue ypaBHeHUH TpeTbert crenenn (popmynbl Kapaano). Mccnenona-
Hue Gpopmynsl KapaaHo s ypaBHEHUS € ICHCTBUTEIHLHBIMUA KOO DUITUCHTAMH.

7. Pemienue ypaBHeHUH yeTBepTOl creneHu. [IpuBectu npumep.

8. OTneneHue KpaTHBIX KOPHEH MHOIOWIEHa. AJITOPUTM.

9. OcHoBHas Teopema anreopsl (hopmyaupoBka). JlokazaTs ciencTBie 00 0JTHO3HAYHOCTH Pas3-
JIO’)KEHUSI MHOTOUJIEHA Ha JIMHEWHbIE MHOKUTEIH B 110J1€ KOMITJIEKCHBIX YHCE.

10. CnencTBUs U3 OCHOBHOM TeopeMbl anreopsl. BeiBectr popMyiel Bueta cooTHOMIEHHS MEX-
Jly KOpPHsI MHOT'O4YJIEHOB. MHTEpnoOnAauuoHHbIM MHOrOWIeH Jlarpanxa.

11. BekTtopHoe mpoCTpaHCTBO: oOmpeaeNcHUE, JTUHEHHas 3aBUCUMOCTh W HE3aBUCHMOCTH
BEKTOPOB, N30MOP(HHU3M BEKTOPHBIX MPOCTPAHCTB (OTPE/ICIICHNUE)

12. UzoMop(pu3M KOHEYHOMEPHOTO BEKTOPHOTO IMPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
IIPOCTPAHCTBY CTPOK

13. 3amena 6a3uca u npeoOpa3zoBaHNe KOOPIUHAT B KOHEUYHOMEPHOM BEKTOPHOM MPOCTPAHCTBE

14. Cymma u nepecedyeHre moANPOCTPAHCTB BEKTOPHOTO MTPOCTPAaHCTBA. Teopema 0 pa3MepHOCTH
CYMMBI H IepECeUeHus MOANPOCTPAHCTB

15. [Ipsimast cyMMa OJITPOCTPAHCTB.

16. EBxiinioBo  u  yHuUTapHoe mpocTpaHcTBa. CBOMCTBO  OWIMHEHHOCTH  CKaJIsPHOTO
IIPOU3BENICHUSI B €BKJIMJA0BOM MpocTpaHcTBE. CBONCTBO MOJIYTOPATMHEMHOCTH CKaISIPHOIO
MIPOU3BENICHUS B YHUTAPHOM ITPOCTPAHCTBE.

17. OproronanbHble cucTeMbl BeKTOpoB. IIponiecc oproronanuszauuu ['pamma-lImuara.

18. OproHopManbHbIif  6a3uc, anroputM ero mnoctpoeHus. CkalspHOe MPOU3BEACHUE B
OPTOHOPMHUPOBAaHHOM Oa3uce

19. OproronanbHOe JOMONHEHUE K MOANpOCTpaHcTBY. OCHOBHas TeopemMa 00 OpPTOrOHAJIBLHOM
JIOTIOTHEHUH K MoArpocTpancTBy. [locTpoeHne opToroHaabHOro JOTOIHEHUS

20. OproroHanbHasi HpPOEKIMsT M OPTOTOHAJIHAs COCTABIAIONIAs Ha MOJIIPOCTpaHCTBO. /J[Ba
aIroOpuTMa UX MOCTPOCHHUS

21. Jluneiinple (QYHKIMM Ha BEKTOPHOM mpocTpaHcTBe. CONpsKEHHOE C BEKTOPHBIM
npocTpaHcTBO. [lyanbHbli Oa3uc.

22. Jluneiinblit omeparop. Sapo u o0pa3 JaMHEHHOro omeparopa (J0Ka3aTh, YTO 3TO
MOAMPOCTPAHCTBA)

23. JluneliHbplli omepaTop. AJITOPUTMBI HaxXxOXXJIeHMs Oa3uca sjpa UM oOpa3a JUHEHHOTo
orepaTopa

24. Marpuua nuneitHoro onepatopa. Kanonndeckas gopma marpuist JIO

25. TIpocTpaHCTBO TMHEHHBIX 0TOOpaKEHHIA, alre0pa JINHEHHBIX OTIePaToOpOB.

26. HeswlpoxneHnHoe auHelHOe oToOpakeHue. [lonHas nuHeitHast rpyrnna HeBbIPOXKACHHBIX JIH-
HEWHBIX ONIEPATOPOB.

27. Vzomopdu3M MpocTpaHCTBA TUHEHHBIX OTOOpaXEHUI MPOCTPAHCTBY NPSIMOYTOJIBHBIX MaT-
pHIIL.

28. Uzomopdusm anreOpsl (Tpynibl HEBBIPOXKAESHHBIX) ONEPAaTOPOB airedpe (Tpymnme ¢ HeHyIe-
BBbIM OIPEJIEIUTENEM) KBaAPATHBIX MaTPUL.

29. MHBapuaHTHbIE MOANPOCTPAHCTBA JIMHEHHBIX ONEpaTOpPOB, MHBAPUAHTHOCTh 00pasa u sapa
OIIepaTOPHOTO MHOTOWJIEHA.

30. IIpsimas cyMmMa JTUHEHHBIX ONEPaTOPOB.

31. CoOcTBeHHBIC BEKTOPHI M COOCTBCHHBIC 3HAYCHHS JIMHEWHBIX OIEPATOPOB, COOCTBEHHBIC
MOAIPOCTPAHCTBA.
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32. JluaroHanu3upyemble JINHEHHbIE OIepaTophl.

33. XapakTepuCTHYECKU MHOTOYJICH KBaIpaTHON MaTpHUIlbl (oreparopa).

34. PaznoxeHHe MPOCTPAHCTBA B MPSIMYI0 CYMMY HMHBAapHAHTHBIX HOJIPOCTPAHCTB OTHOCH-
TEJIBHO OIepaTopa C MOMOIIBI0 MHOTOYJICHOB.

35. KopHeBble moaIpoCTpaHCTBA IMHEHHOTO OnepaTopa.

36. Teopema 'amunbToHa — Komn.

37. MuHHUMAaTBHBIA MHOTOYICH ONEPaTopa.

38. TlousTue o XOpAaHOBOI HOPMaIBLHOU (pOpMe MaTPHIIBI OTIepaTopa.

39. MunumanbpHblii MHOTOWIEH U JKH® marpuisl oneparopa, KpUTEpUd TUArOHAITH3UPYEMO-
CTH OIeparopa.

IIpumepHbIe OUIeTHI K IK3aMeHy (2-id cemecTp)
buner Ne
1. Kopuau mHorowieHoB. Teopema be3y. Cxema ['opHepa.
2. U3omopdu3sM KOHEYHOMEPHOTO BEKTOPHOIO MPOCTPAHCTBA N-MEPHOMY BEKTOPHOMY
MPOCTPAHCTBY CTPOK
3. OpTOroHaNN30BaTh CUCTEMY BEKTOPOB V1, V2 (**) yHHTapHOTO nNpoctpancTea C 3
v, = (iL-2i), v, =@1+2ii). (**)
buner Ne
1. HOJl m HOK HecKOJIbKUX MHOTOYJICHOB
2 OptoHOpMIIBHBINA 0a3uc; anroput™M ero mocTpoeHus. CKalsipHOe TNpPOU3BEICHUE B
OPTOHOPMHPOBAHHOM Oa3zuce
3. Haiitu HauGonpmmii oOumwmii aenurens MHOrowieHoB a(X) u b(x), a 3aTeM BBIpa3uUTh €ro Jiu-
HeitHo uepes a(X) u b(x):
a(x) = x* +4x> +3x* +8x+2; b(x)=x>-2x*—-23x-6;

IIpuMepHBIii CIUCOK BONPOCOB K 3K3aMeHy (3-ii cemecTp)

1. ConpspkeHHOE OTOOpaKeHHE K JTMHEHHOMY OTOOPaKEHHIO YHUTAPHBIX (€BKJIMIOBBIX) MPO-
CTPAHCTB, €T0 CYIIECTBOBAHNE U €INHCTBEHHOCTb.

2. Marpuma conpspKeHHOTO 0TOOpaKeH!s B ODPTOHOPMHPOBAHHBIX Oa3ncax.

3. PaznoxeHue yHuTapHOro (€BKJIMJI0BA) MPOCTPAHCTBA B MPSIMYIO CyMMY sJpa oreparopa u
o0pa3a COoIpsKEeHHOT 0 oreparopa.

4. Teopema llypa s nuHEHOTO onepaTopa YHUTAPHOTO MPOCTPAHCTBA.

5. HopmanbHblil onepaTop YHUTapHOTO MPOCTPAHCTBA, CYLIECTBOBAHUE JJII HETO OPTOHOPMU-
poBaHHOTO 6a3uca U3 COOCTBEHHBIX BEKTOPOB.

6. VYHuTapHBIH onepaTop YHUTApHOTO MPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIIEpaTopa.

7. DPpMUTOB OIEPATOP YHUTAPHOTO MPOCTPAHCTBA, KPUTEPHH.

8. OproroHanbHbIM U CHUMMETPUYECKUN ONEepPaTOPhl EBKIMIOBBIX TPOCTPAHCTB, CBOMCTBA.

9. Ksagpatnunas ¢opma, ee Marpuia u panr. M3smeHeHne MaTpuisl GOpPMBI IPU JTHHEHHOM
npeoOpa30BaHUM MTEPEMEHHBIX.

10. TlpuBenenue KkBagpaTUIHON GOpPMBI MeTOT0M JlarpaHka K KAHOHHYECKOMY BUTY.

11. HopmanbHbIi BUJ KBaJpaTUYHBIX (GOPM.

12. 3akoH WHEPIUH EHCTBUTENBHBIX KBaAPATHIHBIX (POPM.

13. Pacnapgaronuecs KBaJapaTU4HbIe (YOPMBI.

14. TlonoxuTenbHO ONpeaeIeHHbIC KBAAPATUIHbIE (POPMBI, KPUTEPHIA.

15. TlpuBenenue NeHCTBUTENBHON KBaIpaTUYHON (POPMBI K KAHOHMYECKOMY BHJY C MOMOILBIO
OpPTOTOHAJILHOTO NMpeo0pa3zoBaHus MePEMEHHBIX.

16. AddunHOE 1 eBKINIOBO TOUEYHOE MPOCTPAHCTBA, ad(HUHHBIE U JJEKAPTOBBI KOOPIMHATHI.
17. IInockocTh B appuHHOM MPOCTPAHCTBE, NAapaMeTPUUECKOE 3aJaHHE U 3aJlaHue CHCTEMOI
TOYEK B OOILIEM PaCIIOIOKEHUH.

18. OOmue ypaBHEHUS ITUIOCKOCTEH B €BKJIMJIOBOM TOYCYHOM IMPOCTPAHCTBE, B3AMMHOE PACIIO-
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JI0’KEHHE IIOCKOCTEN.

19. TIpeobOpazoBaHust KOOpAUHAT. [IBMIKEHNUS, UX aHATUTUYECKOE 3a/IaHHE.
20. Bunbl nBmKeHUH, UX Ki1accuUKaIus.

21. Adbdunnasie npeodbpazoBanus abhGUHHBIX TOUCYHBIX MPOCTPAHCTB, TEOMETPHUCCKUI CMBICIT
onpeaenutens ahpPuHHOrO MpPeodpazoBaHusI.

22. KBanpuku, ux ahuHHas KIacCUPUKAIHUA.

23. TeopeTuKo-rpynIoBas TO4YKa 3peHHsI Ha TEOMETPUIO.

24, lluxnuyeckye NOArPYNIbl M UX HOArPYyNIbl. 'oMOMOp(HU3MBI HUKINYECKUX TPYIIIL.
25. CMexHBIE KJIacChl 0 TOJTPYIINE, UX CBONCTBA.

26. HopmainbHble TOATPYIIIIHI.

27. ®axTOop rpymIbl U UX CBOWCTBA.

28. T'omomMopdu3MbI TpymI.

29. IIpsimoe mpou3BeeHHE TPYIIIL.

30. CtpoeHune KOHEUHBIX a0eIeBBIX TPYIIII.

31. Knaccudukanus KOMMYTaTUBHBIX KOJIEII.

32. Upeansl Kojiel U IefCTBUS HAJl HUMU.

33. dakTop KoJIBIIA.

34. Kosbla riIaBHBIX UIEaI0B.

35. XapakrepucTuka nojsi. Pacmmpenue moyiel u uX CTCICHb.

36. KoHeuHble pacuiupeHus MOJICH.

37. KoHeuHbIE MOJISA, UX CYIIESCTBOBAHHE.

IIpumepHbIe OM1eTHI K IK3aMeHy (3-if cemecTp)
Buaer Ne
1. HopmasibHbIE IOATPYIIIIBI, UX CBOWCTBA.
2. OpTOroHaJIbHBIA U CHMMETPUYECKUI OIIepaTOpbl EBKIMIOBBIX IPOCTPAHCTB, CBOMCTBA

3. Yka3aTh BO3MOXKHBIE KOOPJIMHATHI KOHIA B 0Tpe3Ka AB, MepreHauKyIIpHOTO BEKTOpaM

(1;1;1;0),(2;-1;1;-1) m (25 -1; -1; 1), ecu A(1; 2; 3; 4) v nnuHa oTpe3ka AB paBHa 5.

Bbuaer Ne
1. KoHeuHble paclIipeHHsl MOIEH.

2. ConpspkeHHOE OTOOpakeHHE K JIMHEHHOMY OTOOpaKeHUI0 YHUTAPHBIX (E€BKIUIAOBBIX) IMPO-
CTPaHCTB, €r0 CYIIECTBOBAHUE U €IMHCTBEHHOCTb.

3. IpuBecTn KOMIUIGKCHYIO KBaIpaTH4HY GopMy h K cymme KBaapaToB M yKa3aTh COOTBET-
CTBYIOILIEE HEBBIPOKIEHHOE JTMHENHOE MpeoOpa3zoBaHUe IEPEMEHHBIX, €CITH

4. h=x2+3x —4xX,.

OneHouHbIE CPEACTBA I UHBAJIUIOB U JIML C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3710pO-
Bbsl BBIOUPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX MICUX0(DU3NYECKHX OCOOCHHOCTEH.

— MpU HEOOXOJAUMOCTH MHBAJIHMAaM M JIUIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3710pO-
Bbsl [IPEIOCTABIIAETCS AOIOIHUTEIBHOE BpEMs [l IOATOTOBKU OTBETA HA DK3AMEHE;

— MIPU MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHUs MHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHNYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
Y MHBAJIMJOB MpOLEaypa OLEHUBAHUS PEe3yIbTaTOB OOyUYEHUS IO JUCLUUIUIMHE MOXKET MPOBO-
JIUTHCS B HECKOJIBKO 3TAIlOB.
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[Mpouenypa oleHUBaHUsI PE3yabTATOB OOYYCHHS WHBAIUAOB U JIMI[ C OTPAaHMYECHHBIMU
BO3MOYKHOCTSIMH 3[IOPOBbSI TI0 TUCIHILIHHE (MOJYJI0) TPEayCMaTpUBAEeT NPEAOCTaBICHHE WH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHUUEHUSM UX 37J0POBBS U BOCTIpUATHS HH(OpMa-
UH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

Kpumepuu ouenusanus no npomexcymounoi ammecmayuu

3auer BBICTABIICTCS MO pe3ysibTaTaM paboThl CTyAEeHTa B TeueHHue cemectpa. OTMeTka
«3aYTEHO» BBICTABJISICTCS CTYACHTaM, KOTOPBIE PErYJIIPHO TOCEIIATH 3aHSATHUS, BBITIOIHSIIN J10-
MaInrHue paboThl, HATUCAIA KOHTPOJIbHBIC PAOOTHI Ha TIOJOKUTEIbHBIE OlIeHKH. OTMETKa «He3a-
YTEHOY» BBICTABJISICTCS CTYJCHTaM, KOTOPbIe pOonycTHin O6osee 60 % 3aHATHIA 1 HAITUCATA KOH-
TPOJBHBIC PAOOTHI HA HEYIOBJICTBOPUTEIILHBIC OIICHKHU.

O1eHUBaHUE OTBETA HA PK3aMEHE, OCYIIECTBIIICTCS 110 CICAYIOIIUM KPUTEPUSIM.

OreHKa «OTJIMYHO» BBICTABIISCTCS CTYICHTY, TOKA3aBIIEMy BCECTOPOHHHE, CUCTEMATH-
3UPOBaHHbBIC, TITYOOKHE 3HAHUS Y4eOHOW MPOrpaMMbl JUCHUIUIMHBI H YMEHHE YBEPEHHO IpUMe-
HATh UX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 3a/1a4;

O11eHKa «XOPOIII0Y» BHICTABIISIETCS CTY/ICHTY, €CJIM OH TBEPJIO 3HAET MaTepHal, IPaMOTHO
U TI0 CYIIECTBY U3JIaraeT €ro, yMeeT MPUMCHSITH IMOTyYCHHBIC 3HAHUS HA MPAKTUKE, HO JIOMyCKa-
€T B OTBETE WJIM B PEIICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH;

OreHKa «yA0BJIETBOPUTEIBHO» BBICTABIISETCS CTYACHTY, ITOKA3aBIIEMYy pa3pO3HECHHBIN
XapakTep 3HaHWM, HEIOCTATOYHO MpaBUIIbHBIE (POPMYTUPOBKH 0A30BBIX MOHSATHH, HapyIIEHUS
JIOTUYECKON TOCIIE0BATEIFHOCTH B M3JIOKEHUU TPOTPAMMHOT0 Marepualia, HO MPH 3TOM OH
BJIa/Ie€T OCHOBHBIMU pa3zellaMu yueOHOI MporpaMMbl B HEKOTOPOM 00beMe, He0OXOTUMOM st
JATBHEUINETO O0yUYeHHUS ¥ MOXKET MPUMEHSTH IMOJIYYCHHBIC 3HAHUS 110 00pa3Ily B CTaHIApTHOU
CHUTYaIIUH;

OreHKa «HEYI0BJIEeTBOPUTEIBHO» BBICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAeT 0OJb-
e 4YacTu OCHOBHOTO COJEpKaHUs Y4eOHON mporpamMmbl JAMCHUILIUHBI, JOMYyCKaeT TpyObie
OomuOKH B (hOPMYJIMPOBKAX OCHOBHBIX IMOHSATHH TUCIUIUIMHBI U HE YMEET UCIOJIh30BaTh IMOJTY-
YEHHBIC 3HAHUS MPH PEIICHUH THITOBBIX MPAKTHUECKUX 33]1a.

S IlepeyeHb OCHOBHOI M JONOJHUTEJIBHON y4eOHOM JUTEPATYPbI, HEOOX0AMMOM
AJIAA OCBOCHMUSA JUCHUIIIMHBI
5.1 OcHoBHas uTEpaTypa:

a) OCHOBHas JTUTEpaTypa:
1. Koctpukun, A.11. BBeaenue B anredpy : yueonuk / A.M. Koctpukus. - Mocksa : MITHMO,
2009. - Y. 1. OcHoBbl anreopsl. - 273 c. - ISBN 978-5-94057-453-8 ; To ke [ DneKTpOHHEII pe-
cypce]. - URL: http://biblioclub.ru/index.php?page=book&id=63140
2. Koctpukun, A.W. Beenenue B anredpy : yueonuk / A.U. Koctpukus. - Mocksa : MITHMO,
2009. - Y. 2. Jluneitnas anre0pa. - 368 c. - ISBN 978-5-94057-454-5 ; To »xe [DneKTpOHHBIHI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144
3. Koctpukun, A.W. Beeaenune B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DNEKTPOHHBIN pe-
cypc] : yae6. — DiektpoH. 1aH. — Mocksa : @usmatiut, 2001. — 272 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/59284
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4. COopHuK 33124 110 anredpe : 3anaunuk / o pea. A.U. Kocrpukuna. - Mocksa : MITHMO,
20009. - 404 c. - ISBN 978-5-94057-413-2 ; To »xe [DnexkTponHbIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274...

Jli1st OCBOEHHMSI TUCIUTUTMHBI MHBAIAAMH U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU
3I0pOBbSI MMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJICKTPOHHO-OMOIMOTEUYHBIX CHUCTEMaXx
«Jlanvy u «bubaUOKTYON.

5.2 lono/iHUTeIbHAS JIUTEPATypa:

1. Bunb6epr, 2.b. Kypc anreops : yueonuk / 9.b. Bunbepr. - Mocksa : MITHMO, 2011. - 591 c.
- ISBN  978-5-94057-685-3 ; To ke [Dmektponnblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Kypomr, A.I'. Teopus rpynn [DnexTpoHHbIi pecypce] : cnpaBounuk / A.I'. Kypom. — Dinek-
TpoH. paH. — Cankr-lIletepOypr : Jlams, 2005. — 648 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/562

3. I[Ipockypsikos, N.B. CoopHUK 3a1a4 110 JIMHEHHOU anreope [DneKTpoHHBIN pecypc] : yueOHoe
nocooue / U.B. IIpockypsikoB. — DiektpoH. naH. — Cankt-IlerepOypr : Jlans, 2010. — 480 c.
— Pexxum noctyna: https://e.lanbook.com/book/529

4. @annees J1.K., Comunckuit M.C. CoopHuK 3a1a4 1o BeIciei anredpe. M: Jlans, 2008.

6 Ilepedyenn pecypcoB HH()OPMALIMOHHO-TEJEKOMMYHMKAIMOHHOI ceTu «HTEp-
HeT», He00XOAUMBIX /111 OCBOCHHUS! M CIUTIMHBI

He tpebyercs
7 MeTtoanyeckue yKa3aHUs I 00y4AIOUIUXCS 0 OCBOCHHIO THCIMIIIHHBI

[Io xypcy npenycMOTpPEHO IpOBEACHHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAETCs
OCHOBHOI CHCTEMaTHU3UPOBAHHBIA MaTepuan, JTabOpaTOpHBIX 3aHATHH, B XO0J€ KOTOPBIX
CTyJICHTaMH TPUOOPETAIOTCS U 3aKPEIUISIIOTCS OCHOBHBIE MPAKTHYECKH HABBIKM PEIICHUS
pa3IMYHBIX 33/1a4, B TOM YUCJIE C IPUMEHEHUEM MOJYYEHHBIX TEOPETUUECKUX 3HAHUIM.

Baxkneiimum sTanomM Kypca sIBISIETCS CaMOCTOsITeNbHAas padoTta o guciuruinHe. CaMo-
cToATeNbHas paboTa CTYAEHTOB SBISETCS HEOTHEMIIEMOM YacThIO Mpoliecca MoAroToBku. o
CaMOCTOSITEJIbHON pabOTON MOHMMAETCSA YacTh Y4EOHOM MIIaHUPYyeMOi paboThl, KOTOpasi BBITIOJ-
HSIETCS MO 3aJaHHI0 U MPU METOJAMYECKOM PYKOBOJICTBE MpeEMnoiaBaresi, Ho 0e3 ero Hemocpe-
CTBCHHOI'O y4aCTHuH.

CamocTtosTenpHas paboTa HalpaBlieHa Ha YCBOCHHE CHCTEMbI HAay4HBIX U Mpodeccuo-
HaJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHUHN W HABBIKOB, IPUOOPETEHHUE OIbITA CAMOCTOSTEIILHOMN
TBOpueckoil aesrensHocTU. CPC momoraer ¢GopMupoBaTh KYIbTYPY MBIIIIEHUS CTYIEHTOB,
PaCINPATDH MO3HABATCIbHYIO JCATCIbHOCTD.

Buasr camoctosTenbHON paboTHI O KypCy:

@) no yeaam: OATOTOBKA K JIGKIUSAM, K MPAKTHYECKUM 3aHATHUSAM, K KOHTPOJIBHOU padoTe,
K KOJIJIOKBUYMY; MOJIFCOTOBKA HAYYHOI'O JTOKJIa/Ja U BhIMOoJIHEHUE 3aganuii no HUP.

0) no xapaxmepy padomul: U3y4eHNe JTUTEPATypbl, KOHCIIEKTA JEKLIUN; TOUCK JIUTEpaTy-
pBI B OMOIMOTEKE; KOHCTIEKTHPOBAHUE PEKOMEHYEMOH IS CAMOCTOSTETLHOTO U3yUeHUs Hayd-
HOU JINTEepaTyphl; pelIeHre 3a/1a4d, TECTOB; paboTa ¢ 00yJYaIOMMMH U KOHTPOIUPYIOIUMHU TPO-
rpaMmamu.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMaMKU C OTPpaHUYC€HHBIMHW BO3MOXKHOCTAMU
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM IO TPEAMETY SBISIOTCA BaXKHBIM  (PAKTOpPOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYaJTIU3alluu 06yquI/1$[ N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy TpernojaBaTeieM W OOYyJaroIlUMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.
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8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJOTHH, HCNOJIb3yeMbIX MPH OCYIIECTBJIECHUH

00pa30BaTeJbLHOI0 MPoLecca Mo JAMCHUIInHe (MOAYJ110) (IPU HEOOXOTUMOCTH)

8.1. [lepeyenb uHGOPMAIHOHHBIX TEXHOJIOTHIA.
8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecreYeHus!

— Microsoft Office

[TporpamMmsl I JIEMOHCTpAIMK U co3aanus npesentaruii («Microsoft Power Pointy).
8.3 IlepeueHb HEOOXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

DnektponHas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9 MaTepHaJ’ILHO-TeXHI/I'leCKaﬂ 6333, H606X0)II/IMaH AJIs1 OCYIIECTBJICHU S oﬁpasoBa-
TECJABHOI'O IMMpouecca mo JTMCuUMIIMHEe

Bug pabor

MarepuaibHO-TEXHUYECKOE 00eCIIeYeHUE TUCIUILUTHHBI
(MOIyIsl) ¥ OCHAIIEHHOCTh

JlexnoHHbBIE 3aHATHUS

JlekuMOHHAsT ayAUTOPHS, CHEIUAIBHO 00OpyIOBaHHAS MYJIb-
TUMEAMHUHBIMU JIEMOHCTPAIIMOHHBIMUA KOMILUIEKCAMH, YIeOHOM
MeOenbIo

CemuHapcKue 3aHsATUS

CrnenuaibHOE TOMEIICHHE, OCHAIEHHOE y4eOHOW MeOemblo,
IPE3EHTALMOHHON TEXHUKOUW (IPOEKTOp, 3KpaH, HOYTOYK) U
COOTBETCTBYIOIUM IIporpaMmHubIM oOecnieuenueM (110).

JyallbHbIE) KOHCYJIbTa-
005051

JlaGopartopubie 3aHs- | [lomemenue s mpoBeneHus 1a00paTOPHBIX 3aHATHI OCHA-
TS HICHHOE y4eOHOH MeOebIo, JOCKOH MapKepoM MM MEJIOM
{ I'pynnoBeie  (unauBu- | [lomemienue A MpoBeAeHHs TPYNIOBHIX (MHIWBUIYaTbHBIX)

KOHCYJIbTalMM, yueOHOI MeOenbto, JOCKON MapKepoM WU Me-
JIOM

Texkymuii  KOHTpOIb,
IIPOMEXYTOUYHAsI aTTe-
crauus

[Tomemienue st MPOBEICHUS TEKYIEH U MTPOMEKYTOUHOM at-
TeCTalluM, OCHAIICHHOE Y4eOHOU MeOebIo.

CamocTosiTennpHas  pa-
6orta

Kabuner m1s camMocTosATENbHOW pPAabOTHI, OCHAILEHHBIM KOM-
NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOIKIIOUYEHHUS K CETU
«MHTepHeT», MpOorpaMMoi SKpaHHOTO yBEeTUYEHHUs u olecre-
YEHHBIH JIOCTYIIOM B  3JEKTPOHHYIO  HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CpPely YHUBEPCUTETA
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PEIIEH3USI

Ha pabouyIo IporpaMMy JUCLUTUIAHEI
Anrebpa no HanpasieHuro noarotosku 01.03.01 Maremarnka,

Paboyas mporpamma aucuHIuIMHbL «Asre6pa» OXBaTHIBA€T MaTepuan 3-X
CEMECTPOB.

Kak wusBectHo, anrebpa - QyHmaMeHT I8 TOCTPOEHHs APYTHX
MaTeMaTHYeCKHX KypCOB M I103TOMY €€ IMporpaMma AOJKeH ObITh JOCTATOYHO
NI0C/ICI0BATEIBHON, COZEpXKAaTeIbHOM M CTeneHb e€ abCTPaKTHOCTH HOJDKHA
HapacTaTh [IOCTENEHHO. DTOT MPHHIUII COOMIONEH B PELeH3UPyeMOH IporpaMme.

[lepBhlii ceMecTp — BBeleHHe B airebpy U B HEKOTOPBIX CBOMX YacTSX
CBf3aH CO IIKOJIBHBIM KypCOM MaTeMaTHKa. B HeM paccMaTpuBarOTCs: CHCTEMBI
JIMHEHHBIX  YPaBHEHHH, Marpullbl, OMNpEeAeNUTEeNH, KOMIUIEKCHbIE YHCIIa,
0TOOpa)KeHHE MHOXKECTB, alreOpandyecKue CUCTEMBI.

Bo BTOpOM cemecTpe H3y4aroTCs MHOTOWIEHBI OT OIHON M HECKOIBKHX
MIEPEMEHHBIX, M3/IaraeTCs TEOPUsl KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTB U HX
JTHHEHHBIX 0TOOpa)KeHUH.

B TpeTheM ceMecTpe paccMaTpHBAIOTCs IMHEWHBIE OTIEPATOPBI BKIHIOBBIX
H YHHUTapHBIX MIPOCTPAHCTB, OMIMHEHHBIE U KBaJpaTHYHblE (OPMBI, C OMOIIBIO
KOTOPBIX M3Y4alOTCS €BKIHIOBbl M YHHTapHbIE IPOCTPAHCTBA, YTO I103BOJISET
pacCMOTPEeTh HEKOTOpble YTBEPXKICHUS MHOTOMEPHOM TI€OMETPHH, CTOJIb
HeOOXOMMMBIE B JajbHEHIIeM Uil NPUIOKEHHH. A TakKe H3JIaraloTcsi cambie
abCTpaKTHbIE TEMBbl: Hayajla TEOPHH TPYIII, JJIEMEHTHl TEOPUM IIPENCTABIICHHI
TPYII, OCHOBBI TEOPHH KOJIELl M IOJIeH, a Tak)Ke Hayaja IOHSATHS O KOHEYHBIX
MOJsX.

Y4uTbiBas  BBHIIEM3NIOKEHHOE, CYMTal0, 4Yro paboyas mporpamMma
npogeccopa H.A. HaymoBoii, cooTBeTCTBYeT rocyaapcTBEHHBIM TpeGOBaHHUAM K
MHHHUMYMY COJEp)KaHHsS M YPOBHIO IIOATOTOBKU BBIITYCKHHKOB IO HaIlpaBlIEHHIO
noaroroBku 01.03.01 MatemaTrka, 1 MOXeT ObITh PEKOMEHIOBAHA JJIS BBICILIUX
y4eOHBIX 3aBeeHHIA.

Kangunar ¢us.-mat. Hayk,
JOLEHT Kadeapbl IPUKIaTHOM
matematuku KyoI'TY f-/,

Yy6s1ps H.O. /-
l]o,-mnn.@d‘E %roﬁnépnm
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PEIEH3US

Ha pabo4vyIo MPOrpaMMy AUCUUIITTHHEI
Auredpa o Hanpasienuto noarorosku 01.03.01 Maremartuka,
MIOJIrOTOBIIEHHYIO JOKTOPOM TeXH.HayK, mpodeccopom kadeapsl GyHKIHOHATBHO-
ro ananuza u anredopst Haymosoit H.A.

HasBanue u conepkanue padoueit nporpammsl coorserctyer PI'OC BO no
Hanpasienuto moarorosku 01.03.01 «MaremaTtukay (kBanudukanus (CTernenn)
«OaxanaBp»). Kypc «Anredpa» paccuuTaH Ha TpU ceMecTpa.

B mpouecce o0yueHHs AUCLUIUIMHE BbIPAOATBLIBAIOTCS OOIEKYJILTYPHBIE,
oOure npogeccroHanbHble U MpodeccronanbHble KoMmnereHuu. Coiepxatnue Ma-
Tepuaga HeBO3MOKHO TNTyOOKO OCBOUTH 0e3 aKTUBHON caMOCTOSITENLHON padoThbl
CTYJEHTa, B CBSI3U C 4eM, JIOJDKHA BhIpadaThIBATLCS! CIIOCOOHOCTDL K CaMOOpraHu-
3alUl U caMooOpaszoBaHuio. [locie n3ydeHus AUCHMIUIMHBL CTYIEHTBI IpHodpe-
TAIOT FOTOBHOCTH MCIIOJIB30BaTh (PyHIaAMEHTAIbHbIC 3HaHUs B 00JacTH ainredpol B
Oymyielt npogeccuorHanbHoit gestensHoctr (OIIK-1). Ha nporsikenun Beex tpex
CEMECTPOB y CTYACHTOB (hopMUpYeTCsi CHOCOOHOCTh yMETh  CTPOro pellarh aKTy-
albHBIE U BaYKHbIE 3a/1aui PyHAaMEHTANbHOM U npukiaxnoi marematuku (ITK-1).
Kpome yka3aHHBIX KOMIIETEHLUI 1PY OCBOCHUH Marepuasa BelpabaTbiBaeTcst 00-
lmeMareMarndeckasi KynpTypa. B pabouell mporpamme Ulsl KaKIOTro ceMecTpa
NPUBOIUTCS JOCTATOYHO IMOJPOOHBIH CIUCOK TEOPETHYECKUX BOIPOCOB M BCEX
TUIOB MPAKTUYECKUX 3aJaHUM, KOTOPbIE CTYIEHTHI JOJDKHBI OCBOMTH B ITpoliecce
U3y4eHUs JUCLIUIUIUHEL.

Cywraro, 4yto pabodyasi mporpamMma JIUCUUILIMHBI «Ajredpa» COOTBETCTBYET
rOCYJapCTBEHHBIM TPEOOBaHUSIM K MUHUMYMY COJEPIKaHMsI U YPOBHIO MOJATOTOB-
KM BBINYyCKHMKOB 10 Hampasiexuio  01.03.01 «Maremarnka» (yposenb Oaxa-

JaBpuaTa).

JloueHT Kadeapsl MaTeMaTH4ECKOIO

moeupoBanus Ky6 'Y, \
KaH/1. (U3.— MaT. HayK, JOLEHT %NF@/\S—)

Mapkosckuii A.H.



