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1. ]_le.]'ll/l H 3aJa4YH1 OCBOCHUA JUCHUIIJIMHBI.

1.1 Heap AUCOUIIMHBI

dopMHUpOBaHUE Y CTYIEHTOB (haKyIbTeTa MaTEMAaTHUKU U KOMITBIOTEPHBIX HayK (HaIpas-
nenus 02.03.01) 6a30BbIX 3HaHUK MO (QyHAAMEHTATHPHON M KOMITBIOTEPHOM alreOpe B TCUCHHE
MEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaun AMCHUTIIMHBI

[TonydyeHne OCHOBHBIX TEOPETHUYECKUX CBEJACHUM, PA3BUTUE MMO3HABATEIILHOMN JIESTENb-
HOCTHU Y IPUOOPETEHHE MPAKTUICCKUX HABBIKOB Pa0OTHI ¢ MTOHITHIMH I10 CIICAYIOIIUM pa3jieiam
anreOphl: CUCTEMbl JIMHEWHBIX YpaBHEHUH, MATPUIIBI U ACHCTBUSA HAJ HUMH, ONPEIACITUTEIIH,
KOMILIEKCHBIC YHCJIa, MHOTOWICHBI, aJireOpanyecKkre CUCTEeMbl (TPYIIbI, KOJIbIA, BEKTOPHbBIC
MIPOCTPAHCTBA, alreOpbl), KOHEUHOMEPHBIC BEKTOPHBIE IIPOCTPAHCTBA, JIMHCHHBIC OTOOpaKEHUS
BEKTOPHBIX IPOCTPAHCTB, MHBAPUAHTHBIE NOANPOCTPAHCTBA JUHEHUHBIX ONEPATOPOB, JKOPAaHOBA
HOpMaJIbHasi (hopMa MaTPHUIIBl JJUHEHHOTO OIEepaTopa, CONPSHKEHHOE OTOOpakeHUE, KaHOHHYE-
CKHI BHUJ MaTpHI] JUHEUHBIX (HOPMAIBHOTO, CAMOCOIPSIKEHHOTO, OPTOTOHAIBHOTO WJIM YHH-
TapHOTO) OIEpPaTOPOB, OMIMHEHHBIC W KBaJpaTHYHBbIC (DOPMBI, METPUUYECKHE BEKTOPHBIC IMPO-
CTpaHCTBa, Kiaccu(UKaus KBaJPUK, TPYIIILI MPeoOpa3oBaHUd U KiIacCU(UKAINS JIBYKCHUH,
OCHOBBI TEOPUHU AJITOPUTMOB M OLICHKA MX CJI0KHOCTH, KJIACCUYECKUE AJITOPUTMBI IIEJIOUHUCIICH-
HOW apu(METUKH, IJIEMEHThI TCOPHH YHWCEIN, IOJII ¢ KOHCYHBIM YHCIOM DJIEMEHTOB, ICITHBIC
npobu, GyHkuusa Diinepa, MoaynspHas apudMeTHuka, Hayala TEOPUH MOJIMHOMOB, OTAETICHUE U
AIIPOKCUMALIMSI KOPHEW ITOJTMHOMHUAIBHBIX YPAaBHEHUI.

1.3 MecTo IUCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI NPOorpaMMbl

Hucuummuna (b1.6.10) «®yHaaMeHTabHas U KOMIbIOTEPHAs anredpay 1o Hampasiie-
Huto 02.03.01 MartemaTuka U KOMIIBIOTEpHBIC HAyKu (YpOBEHBb OakajgaBpuaTa) OTHOCHTCS K Oa-
30BOM 4YacTH, ABJsAOLIENCS CTpyKTypHBIM 2nemenToM OOII BO. [lncuunnmza usydaercs ¢ 1-ro
1o 4-i cemMecTpsl, 3HaHUS, [TOJIYYEHHbIE B IIPOLIECCE €€ U3yUEHUSs], UCIIOJIb3YIOTCS B aHAJTUTHYE-
CKOM reoMeTpHH, MaTeMaTHYeCKOM aHalu3e, (PyHKUMOHATIBHOM aHanu3e, nuddepeHnuantbHon
TEOMETPHUM M TOIOJIOTUH, U depeHIIMaTbHBIX YPaBHEHUAX, JUCKPETHOM MaTeMaTuke U mare-
MaTHYECKOH JIOTMKE, TEOPUM YUCEI, METOJAX ONTHUMM3auuu U ap.. Ciymarenu B IIEPBOM Ce-
MECTpPE JTOJDKHBI BJIAJIETh MAaTEMAaTUYECKUMU 3HAHUSAMM B paMKaX IIPOrpaMMbl CPEAHEN IIKOJIBI,
a ciymarenud Bo 2-M, 3-M M 4-M ceMecTpax — 3HaHMUSAMH, MOJYYEHHBIMHM MO JAAHHOW AWCIH-
IUITMHE, B IPEIBIIYIINX CEMECTPAX.

1.4 TlepeyeHb MIAHUPYEMBIX pe3yJbTATOB 00y4YeHHs] MO AUCHUILINHE, COOTHECEeH-
HBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHHs1 00pa30BaTEe1bHOM IPOrPaMMBbI

IIpu ocBoenuu aucuumiuHel «DyHIaMeHTalbHass U KOMIbIOTEpHasi aiaredpa» Bbipada-
TBIBAETCSl OOIeMaTeMaTHyecKasi KyJabTypa: YMEHHE JIOTUYECKH MBICIUTh, IPOBOJUTH JOKa3a-
TEJIBCTBA OCHOBHBIX YTBEPKIEHUM, YCTAHABINBATH JIOTHUYECKHUE CBS3M MEXIY NOHATUSMH, MIPU-
MEHSTH MOJy4eHHbIE 3HAHUS JJIS pelIeHus anreOpandyeckux 3a1ad U 3ajad, CBSI3aHHBIX C KOM-
NBIOTEPHBIMU MTPUIIOKEHUSAMH anredpanyeckux MetofoB. [lomydaemble 3HaHUS JIe)KAT B OCHOBE
MaTeMaTHYeCKOro 00pa3oBaHMs U HEOOXOIMMBI JJIs1 HOHUMaHMS U OCBOCHUS BCEX KYpPCOB Mare-
MaTHKH.

[Ipouecc n3ydyeHus] AMCUMIUIMHBI HAmpaBjieH Ha (OPMUPOBAHUE CIEAYIOLIUX KOMIIe-

tennuii: OIIK-1, ITK-3, ITK-9.



Neo | Nupekc Conepxanue B pe3ynbraTe n3ydeHus: yaeOHON AUCIUTUIMHBI 00y4YaroIu-

I. | KoMmIle- KOMITIETEHIINH €Csl IOJKHBI

M. | TEHIUHU (nm e€ gacTu) 3HATh yMeTh BJIA/IETh

1. | OIIK-1 ['oTOBHOCTE  HC- | OCHOBHBIE TEOpe- | UCIIOIb30BATh areOpandecKuMu
10JIb30BaTh (PyH- | MBI anreOphl, a | IPUOOPETEHHBIE | METOAAMHU MCCIIEN0-
JTaMEHTaJIbHbIE TaK)K€ HEKOTOPbBIE | 3HAHUS B I10- | BAHUW JUISL UCIIOJIb-
3HaHUS B 00JIaCTH | €€ NPUJIOKEHUS C | CIETYIOLINX 30BaHHAA  MX IIpHU
anreOpbl B Oyay- | HENbl0 NpPUMEHE- | HAYYHBIX ~ HC- | PEUICHUH MPUKIIAI-
meld mnpodeccuo- | HUS B OyAymiew | cieqoBaHUsX; HBIX BOIIPOCOB;
HaJIbHOU nesi- | mpogeccuoHalb-

TEJIBbHOCTH. HOM  JleATeNnbHO-
CTH;

2. IIK-3 | CnocoOHOCTh pas3nuyHble MeTO- | (hOpMYIHPO- HaBbIKaMH  JlOKa3a-
CTpPOTO J10Ka3bl- JIbl TOKa3a- BaTh OIIpe/iesie- | TEIbCTB YTBEPKIE-
BaThb yTBEPXKIIE- TENbCTB YTBEP- | HUSA U OCHOB- HUH  Ha  OCHOBE
HUe, chOopMyIH- KACHUH, GOpMY- | HbIE TEOPEMBI onpejeNeHul u Jo-
pOBaTh pe3ylib- JMPOBKHU OCHOB- | Kypca anre0pbl, | Ka3aHHBIX TEOPEM.
TaT, yBUJETh HBIX IOHSTUH U | CTPOTO JI0Ka3bl-

CIIECTBUA OJy- | TEOPEM Kypca all- | BaTb yTBEPXKIc-
YEHHOI'O Pe3yJib- reOpsl; HUS U cliel-
TarTa. CTBUS U3 HUX;

3. [1K-9 | CnocoOHOCT K | OCHOBHBIE TOHS- | MCIIOJIb30BAaTh HaBbIKAMH OpraHu-
OpraHMu3aluu TUS U YTBEPXKZE- | ICTOYHUKM HH- | 3allUM B Cpele ydva-
yueOHOM nesi- | Hasg  JAUCUUIUIH- | popmanuu ¢ | muxcs y4yeOHOU ne-
TEIBHOCTU B KOH- | HBI, IIyTHM Opra- | IeJIbI0 OpraHu- | ATEJIbHOCTU IO aJl-
KpEeTHOW  Tpel- | HU3allMM TIOMCKa | 3alluu y4eOHOil | rebpe.

METHON obnactu | MH(GOpMauK Ui | AEITEIbHOCTH
(MaTemartuka) CaMOCTOSITENIbHO- | 0 TeMaTHUKe
ro W3YYEHHUs | TUCUUIUIMHBI;
IpYTux ee pasje-
JIOB;

2 CTpyKTypa M coiep:KaHHe JUCIUIITHHBI

2.1 PacnipeaesieHre TPYA0eMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0mmast TpyA0€MKOCTh AUCITUTUTMHBI COCTABIISIET 15 3aueTHbIX equuull (540 4acoB, U3 HUX

KOHTaKTHBIX 283,2 yaca: JeKIHOHHBIX 136 yacoB, m1abopaTopHbIX 3aHATHI 136 yacoB, KOHTPOJIb

caMmocCTosTeNIbHON paboThl 10 yacoB M mpoMeKyTouHas arrectanus 1,2 yaca ; caMOCTOsITeTIbHAs
pabota 105 yacoB; moAroToBka k 3k3ameHaMm 151,8 yaca), ux pacmpeneneHue 1o Bugam padot
NpEeCTaBICHO B TaOIUIIE.

Bun yuebHoit paboTbl

Bcero
qacoB

CemecTpsl
(qacwr)




1 2 3 4
KonrakTHas padora, B TOM 4HcjIe:
AyauTopHbIe 3aHATHS (BCEro): 272 72 64 72 64
3aHsaTUA JIEKIIUOHHOTO TUIIA 136 36 32 36 32
JlaGopaTopHble 3aHATHS 136 36 32 36 32
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKHE
3aQHSTHS) ) ) ) ) )
HNHuas koHTaKTHAs padoTa:
KonTpons camoctositensHOl paboTsl (KCP) 10 2 2 4 2
[Tpomexyrounas atrectanus (MKP) 1,2 03103 03| 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJIe:
- pazoop u camocmoamenvHoe usyieHue meopemu-
YecKk020 Mamepuana no KOHCNeKmam 1eKyuti u no yyeo- 30 8 10 8 4
HbIM NOCOOUAM U3 CNUCKA UCTNOYHUKOS IUMepamypbl;
- camocmosimenbHoe peulenue 3a0ay no memam 50 12 16 16 6
1a60pamopHbLX 3aHAMULL
- N10020MOBKA K peghepamusrHomy 00K1ady (mpe- 7 0 0 4 3
Mutl u 4emeepmolil cemecmpbl)
[ToaroroBka K TeKyIeMy KOHTPOIO (K KOHTPOJIBHBIM 18 5 7 4 2
paboTam 1 KOJUIOKBHYMaMm)
KoHTpoJs:
[TonroroBka k sK3aMeHy 151,8 | 44,7 | 44,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh yac. 540 144 | 144 | 144 | 108
B TOM 4HcJie KOHTAKTHAs 2832 | 743 663 743 | 66.3
pabota
3a4. el 7 4 4 4 3

2.2 CTpyKTypa AHCHUILIHHbBI

PacnpeﬂeneHI/Ie BUI0B y‘Ie6HOI7I pa6OTLI " X TPYAOCMKOCTH I10 pa3aciiaM JUCIUILIAHBI.

Paznenbl qucHUIUIMHEL, U3y4yaeMble B 1-4 ceMecTpax (ounas ¢hopma)

KomnaecTBo yacoB
AynutopHas Breayi-

Ne HammeHoBanwme paznenos (Tem) yﬂa6o TI; TOpHas

Beero P pabota

J. | 113 | JIP | CPC
1 2 3 4 5 6 7
1 CucTtembl TUHEHHBIX  YpaBHEHUU 29 ) 8 6
o MatpHiter 2 8 | - | 8 6
3 Onpenenurenu 26 8 ) 10 8
4 OTobOpakeHnss MHOYKECTB 10 4 ) 4 5
5 AnreGpanyecKkue CUCTEMBI 17 8 ) 6 3




Hmozo no oucyuniune ¢ nepeom cemecmpe : 36 - 36 25
6 KowmruiekcHeie uncna 24 8 . 8 8
7 MHoro4ieHbl 24 8 . 8 8
8 BekropHble mpocTpaHcTBa 24 8 } 8 8
9 EBKiINI0BO M yHUTapHOE MIPOCTPAHCTBA oc | 8 i 8 9
Hmozo no oucyuniune 60 6mopom cemecmpe : 32 - 32 33
10 JIuneiHpIe 0TOOpaKEHHUS BEKTOPHBIX IPOCTPAHCTB 28 | 10 ) 10 8
JIvHelHbIE ONEepaToOpbl EBKIUIOBBIX W YHHTaPHBIX
11 |mpocrpancts 28 | 10 i 10 8
12 KBanparuunsie popmsl o4 | 8 B} 8 8
13 DeMeHThl MHOTOMEPHOW T€OMEeTPUH oa | 8 3 8 8
Hmozo no oucyuniune 6 mpemvem cemecmpe : 36 - 36 32
14 Kiaccuueckne anropuTMbl U HX CII0KHOCTb 19 | 8 - 8 3
15 I'pynmsl, Konb1a, OIS, BBIYUCIUTEIBHBIE ACTIEKThI 20 | 8 3 8 4
16 DNeMEHTBI TEOPUH YHCEIl 20 | 8 ) 8 4
17 OCHOBHBIE CBEJICHHS O TIOJIMHOMAX 20| 8 ) 8 4
Hmozo no oucyuniune ¢ uemeepmom cemecmpe : 32 - 32 15
Hmozo no oucuunnune: 136 - 136 | 105

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-

tus, CPC — camocTosTenbHas padoTa CTy/IeHTa

2.3 ConepxxaHue pa3iesioB IUCHUNIHHBI

2.3.1 3ausaTHA JeKIHHOHHOI'0 THIIA

Ne | HaumenoBanue pas- | Conep:kanue pasaesia ®opma
n/n | gejaa TeKyIero
KOHTPOJIA
1 | Cucrembl nUHEHHBIX | DJeMeHTapHbIe NMpeoOpa3oBaHUs HaJ ypaBHEHUS- | Y CTHBIN
ypaBuenuii (CJIY) mu CJIY, skBuBaneHtHocth. Meron I'aycca, uc- | onpoc, KoJ-
cinenoBanue CJIY crynenHuaroro Buma. Apudme- | JOKBUYM

THYECKOE JIMHEHHOE MpPOCTPAHCTBO CTPOK R "
Jlunelinast KOMOMHAIMA CTPOK (TPaH3UTUBHOCTH),




JIMHEWHas 3aBUCUMOCTb. ba3a CHCTEMBI CTpPOK,
paur. IToxnpoctpanctBo B R ", ero 6asuc u pas-
MepHocTb. Omnoponnas CJIY, mpocTpaHCTBO ee
pemieHuii, (QpyHIaMEHTalbHAs COBOKYITHOCTH pe-
meHui. CBA3b MEXIy MHOXKECTBAMH PEUICHUI

CJIY u accouMupoBaHHOM C HEH OJIHOPOAHOU
CJIV.

Marpuiip

Matpuubl ¢ JCHCTBUTENBHBIMU JJIEMEHTAMH, UX
Bubl. COBIaIeHHE PAHTOB MATPHIBI IO CTPOKAM
U cronbuam, padr matpuisl. Teopema Kponekepa-
Kamemnu. Onepanyy Hag MaTpuIiaMH: CIIOXKEHHE
U BBIYUTAHHUC MATpPUL, YMHOXCHHC MAaTpUI] Ha
qucja U YMHOXCHUC ManHH.IIOHﬂTHﬂ O KOJIbIIE
u 00 anrebpe. Anrebpa (Koiblo) MaTpul. Panr
HPOU3BE/ICHUS] MATPHIL.

YcTHBIN
ompoc,
JIOKBUYM

KOJI-

Onpenenurenu

IIepecTaHOBKM N CUMBOJIOB, UX YETHOCThb. M3me-
HEHUE YETHOCTH NPU TPAHCIO3ULUIX CHMBOJIOB,
KOJIMYECTBO YETHBIX M HEYETHBIX IEPECTAHOBOK.
dopMallbHbIE NOJCTAaHOBKU N CUMBOJIOB, UX Y€T-
HOCTb M HEUYETHOCTb, KOJIMYECTBO YETHBIX U HE-
YEeTHBIX MOJCTaHOBOK. Ompenenaurens N-To Io-
psAaKa, NPOCTEHININE CBOMCTBA. BpruuciieHue
ONpEAENUTENS] C TMOMOIIBI0 3JIEMEHTAPHBIX IIpe-
00pa3zoBaHuil HAJ CTPOKAMH U CTOJIOIaMU. MUHOD
MaTpHUllbl, aJredpanvyeckoe [OMOJIHEHHE K 3Jie-
MEHTY MaTpuubl. Pa3ioxxeHne omnpenenutens IO
cTpoke (ctonodiy). @opmyna oOpaTHONW MaTpPHUIBL.
ITpaBuiio Kpamepa pemenus onpenenennon CJIY.

basucHbl MuHOp Matpunbl. HaxoxeHue pas-
ra MaTpuibsl METOJOM OKalMIIEHHS MHHODPAMH.
Teopema Jlamumaca u cnencreusa u3 Hee. Omnpene-
JUTEIb TPOU3BENCHUS MaTpull, (GOopMyIUpOBKa
teopeMbl bune-Kommu. O000meHnHoe mnpaBuio
Kpamepa pemenns npoussonsHon CJIY.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

OTobpaxkeHus
KECTB

MHO-

OtobOpakeHrsT MHOXKECTB, WX BHIBI. PaBEHCTBO
0TOOpaxeHUil. YMHOXKeHUEe OTOOpa)keHuH, acco-
nuaTUBHOCTh. [IpeoOpa3oBaHUs MHOXKECTBa, HX
dbopManbHas 3amuch, YMHOKE€HUE IpeoOpa3zoBa-
Huil. [loacraHoBKM MHOXECTB, UX (hopMaybHas
3alliCh, YMHO)KEHHUE IOJCTAaHOBOK. EnuHMYHAA n
oOparHas MOJACTaHOBKH.

VYceTHBIN
orpoc,
JIOKBUYM

KOJI-




Anrebpanueckue CH-
CTEMBI

bunapusie onepanyu (anredpandeckue oneparym)
Ha MHOXXeCTBax. ['pynmouzabl, uX BUABI U IPO-
creitimue cBoiictBa. Tabmuma Koamu rpymmonna,
npuMepbl. CUMMETpHUYECKI MOHOU TIpeoOpas3o-
BaHU U CUMMETpUYecKas IpyIina MojacTaHOBOK N-
i crenenu. Konblia (B 4acTHOCTH, MMOJISA), UX BUIbI
W MmpocTeiime cBoWCTBa, mnpumepbl.  Kosbio
MHOTOYJICHOB HaJ| MPOHU3BOJIbHBIM IOJIEM (B3au-
MOCBSI3b aJredpanyeckoro M (yHKIHOHAIHLHOTO
B3IJISI0B HA MOHATUE «MHOTOWIEH»). BekTopHbIe
IIPOCTPAHCTBA HaJX MPOU3BOJIBHBIMU  IOJIIMH,
OIIpElIeIICHUE U MPOCTEHIINE CBOUCTBA, IPUMEPHI.
AnreOpbl HaJ MPOU3BOJIBHBIMU MOJIIMU, OIpEe-
JICHUE U BUJIBI alIredp, IpUMeph.

Komb1o KJ1accoB BBIYETOB, KPUTCPUH  ITOJIS.
[Tone anreOpanmveckux uwmcen. [loarpynmoumsi,
MIOJIKOJIBIA U TIOJIPOCTPAHCTBA, IpUMephl. [1oHs-
TtHe 00 n3oMopdu3Me anredOpanvaecKux CUCTEM.

YcTHBIN
omnpoc, KoJ-
JIOKBUYM.

Komirekcuble uymncna
(K4)

[TonsstTue o ymcinoBom mnoie. Iloctpoenue mnoss
KomIuiekcHbIX uyucen C. AnrebGpandeckas (opma
3anucn KU u cBsi3aHHBIE ¢ HEKO IOHATHUS, CBOMW-
cTBa conpsbkenusa. Monyns KU, HepaBeHCTBO Tpe-
yrosibHUKa. TpuroHomerpuueckas (opma 3anucu
KY, MynbTUIIIIMKATUBHBIE CBOMCTBA MOAYJIS U ap-
rymenTa. /[eiictBus Han KY B KOMIUIEKCHOM
IJIOCKOCTH C IIOMOINBIO LUPKYJISI W JIMHEHKH.
®opmyna Myaspa. U3Bneuenne kopHenn uz K4Y.
KopHu 13 enuHMIIbI, IEpBOOOpPa3HbIE KOPHU.

®opmyna Diinepa. Jlorapupmudeckas u noka-
3aTesibHast (PYHKLIMU KOMIUIEKCHBIX IEPEMEHHBIX.

YcTHBIN
omnpoc, KoJ-
JIOKBUYM

MHuoro4ieHsl

MHorouwieHsl OT OJHOW MepeMeHHON (PyHKIHO-
HANBbHBINA B3TJSA), omepanuu Haa HuUMH. Kombia
mHorowieHoB R[X] u C[X]. Crenenr cymm™mbl u
IIPOU3BE/ICHUS] MHOTO4YJIeHOB. JleneHue ¢ ocrat-
KOM M 0e3 ocTaTka B KOJIbIIE MHOTOUJICHOB, CBOM-
ctBa. HOJl u HOK mHorownenos, anroputm EB-
kmmaa Haxoxaenus HOJ[. Teopema besy, kpart-
HOCTh KOpHs MHorouieHa. Cxema ['opHepa u ee
MPUMEHEHHUs. ODKBHUBAJICHTHBIC (HOPMYIUPOBKH
OCHOBHOHM TeOpeMbl alreOpbl, CIECICTBHS U3 HeEe:
dbopmynel Buera, THTEPIONAIMOHHBIA MHOTOUJICH
Jlarpanka, oTAelieHHE KpaTHBIX KOpPHEW MHOTO-

VYcTHBIN
omnpoc, KoJ-
JIOKBUYM




YJICHA.

Teopema IlITypma u ee npuMeHEHUE NPHU OT-
JIEJICHUU JEHCTBUTENIbHBIX KOPHEH MHOTOYJIEHA U3
R[X]. Kosp1io MHOTOYJICHOB OT MHOTUX HEpEMEH-
HBIX, JIEKCUKOTpahuIecKoe YIOops0UeHUE YICHOB
MHOrowieHa. KonbIl0 CHMMETpUYECKHX MHOTO-
yieHoB. OCHOBHasi TeopeMa O CHUMMETPHYECKHX
MHOTOYJICHAX.

Bekropuslie po-
CTpaHCTBa

JIuHeiiHas 3aBUCHMMOCTh U HE3aBHCHMOCTDL CHCTE-
MBI BEKTOPOB NPOCTPAHCTBA HaJ IMPOU3BOJIHHBIM
nojeM, cBoucTBa. Kputepuil moampocTpaHCTBa,
JuHelHas o000Jjiouka. MakcuManbHas JIMHEHHO
He3aBUCHUMas mojicucreMa (6a3za) CHCTeMBl BEKTO-
poB, paHr. bazuc BeKTOpHOro mpocTpaHcTBa (MO/I-
MPOCTPAHCTBA), pa3MEPHOCTh. MaTpuiia nepexoaa
OT OJIHOTO Oa3uca mpocTpaHcTBa K Apyromy. Ko-
OpJIMHATHI BEKTOpa B JAaHHOM 0a3uce, UX U3MEHe-
HUE TpU mepexoje K apyromy 6azucy. Mzomop-
¢u3M BEKTOpHBIX TpocTpaHcTB. IlepecedyeHue u
cyMMa noAmnpocTtpaHcTB. Ipsmas cymma moarnpo-
CTPaHCTB.

®daxTop-nipocTpancTBo. JluHelHble (QyHKINUN
Ha BEKTOPHOM IIPOCTPAHCTBE, UX OIPENEIIEMOCTh
oOpazamu 6Gaszuca. ConpskeHHOE MPOCTPAHCTBO,
JyaJbHBIA 0a3uc, €CTeCTBEHHBIN H30MOP(U3M.

YcTHBIN
ompoc,
JIOKBUYM

KOJI-

EBknumoBo U  yHU-
TapHOE MPOCTPAHCTBA

EBKIMIOBO IIPOCTPAHCTBO, CBOMCTBA CKAaJSPHOIO
MIPOU3BEICHHUS. HepasenctBo Kommn-
byHskoBckoro. Merpuueckue COOTHOIIEHUS B €B-
KJIMJ0BOM NpocTpaHcTBe. OpTOoroHajibHas CUCTe-
Ma BEKTOPOB, IIPOLECC OPTOroHanu3anuu I pamma-
[Mmuara. CyiecTBoBaHHE OPTOHOPMHPOBAHHOTO
6azuca. OpTOroHagbHOE JOIMOJHEHHE K IOAIpO-
CTPAaHCTBY M OPTOrOHAJIbHAS IIPOCKLUS BEKTOPA
Ha MOAIPOCTPAHCTBO €BKJIMJI0BA IIPOCTPAHCTBA.
EBximunoB  u3omopduszM. OpTOHOPMHUPOBAHHBIE
0a3uChl E€BKJIMIOBBIX MPOCTPAHCTB, OPTOTOHAJIb-
HOCTh MaTpHUIbl Iepexosia OT OJHOr0 Takoro 0Oa-
3Uca K JpYroMy. YHHUTapHbI€ MPOCTPAHCTBA, IO-
JyTOpajlrHeHble KOMIUIEKCHbIE (opMbl. MeTpu-
YECKHUE COOTHOILIEHUS W BOIPOCHI, CBS3AHHBIE C
OPTOrOHAJILHOCTBIO, B YHUTAPHOM IIPOCTPAHCTBE.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-
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JIuneiinsle  oTOOpa-

KCHHUA BCKTOPHBIX

IIPOCTPAHCTB

Jlunelinbie oToOpaXkeHUs (ONEepaTopbl) BEKTOPHBIX
NPOCTPAHCTB HaJ OJHUM U TeM ke nojeMm. Obpa3
U SIPO JIMHEHMHOTO OTOOpakKeHUsl, paHr U Aedekr,
UX CBSI3b C PAa3MEPHOCTBIO OOJIACTH OINpEAEICHUS
oTtoOpakeHHs. MaTpulpl JIMHEHHBIX OTOOpaxe-
HUI (orepaTopoB), UX U3MEHEHHE IIPU MIEPEeXoJie K
apyrum 6asucam. [IpocTpaHCTBO JTMHEHHBIX OTOO-
paskeHuii, anredpa JIMHEHHBIX OINEPaTOPOB, MOJ-
Has JIMHEWHAas Ipylla HEBBIPOXKICHHBIX JIMHEH-
HBIX OreparopoB. M3oMop¢hu3M mpoCTpaHCTB JIH-
HENHBIX 0TOOpaKEHUH U MPSAMOYTOJIbHBIX MaTPHULL.
N3omopdusm anredp (MOTHBIX JTUHEWHBIX TPYII
HEBBIPOXK/ICHHBIX ) IMHEHHBIX ONEPaToOpoB U KBaj-
paTHBIX (HEBBIPOXKACHHBIX) Martpull. CoOCTBEeH-
Hble 3HAU€HHUs] U COOCTBEHHBIE BEKTODPbI JIMHEH-
HBIX ONepaTtopoB. JlMaroHalu3upyemble onepaTo-
pbl. XapaKTepUCTUYECKHI MHOIOWIEH OIepaTopa.
Teopema  ['amumnbroHa-Kammu.  MuHHManbHBII
MHoOroujaeH omneparopa. JKopaaHoBa HOpMalibHas
¢dopma (PKH®D) matpurel oneparopa.

HMHBapuaHTHBIE DOANPOCTPAHCTBA JIMHEWHOIO
oreparopa, paszjIoKeHUEe IPOCTPAHCTBA B MPSMYIO
CyMMy MHBapHAaHTHBIX NOANPOCTpaHCTB. IIpsamas
CyMMa JIMHEWHBIX orepaTopoB. KopHeBele moj-
IIPOCTPAHCTBA JIMHEWHOIO OIEparopa, IEHUCTBYIO-
miero Hax nosem C. PasznoskeHue mpocTpaHCTBa B
IPSAMYI0 CYMMY KOPHEBBIX IOANPOCTPAHCTB JIU-
HeHOro omepaTopa. AJITOPUTM HaxoXKAEeHUs Oa-
3uca, B KOTOPOM MaTpHIla JUHEHHOIO OIlepaTtopa
nmeeT JKH®. Munumanbnsbiii MHOTOUIEH 1 KHO.
Kpurepuii  nuaroHanm3upyeMoOCTH  JIMHEMHOTO
omneparopa, JEHCTBYIOLIETO B IPOCTPAHCTBE HaJl

noiieM C.

YcTHbIM
omnpoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JIO-

KJaaa
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JIuueiitHpie omneparo-
pbl  €BKIMIOBBIX U
YHUTAPHBIX
CTPaHCTB

po-

CornpsbkeHHOE 0TOOpakeHue (omeparop) yHUTap-
HBIX (€BKJIHMIOBBIX) MPOCTPAHCTB, €r0 CYIIECTBO-
BaHHUE U €MHCTBEHHOCTb JUI JAHHOT'O JINHEHHOTO
otoOpaxkeHus (omepaTtopa). Marpuua compsiKeH-
HOTO OmepaTopa B OPTOHOPMHUPOBAHHOM Oa3uce,
cBoiictBa. Teopema Illypa nns nuHeitHoro omnepa-
TOpa YHHTapHOro mnpocTtpancTBa. HopmanbHbIN
OTepaTop YHHUTAPHOTO TPOCTPAHCTBA, CYIIECTBO-
BaHHME JUIsI HEro 0a3uca M3 COOCTBEHHBIX BEKTO-
pOB. YHHUTapHBIA OINEpPaTOp YHUTAPHOTO TPO-
CTPAHCTBA, KPUTEPUIl YHUTApHOCTH Oleparopa B

VYcTHBIN
ompoc,
JIOKBUYM,

KOIJI-

KOHTPOJIMPO-
BaHUE TOJ-
TOTOBKU JI0-

KJaga




TEPMUHAX €ro COOCTBEHHBIX 3HAYEHUH; Ipyrue
KpUTEPUU. DPMHUTOB (CaMOCONPSIKEHHBIN) onepa-
TOp YHUTapHOI'O INPOCTPAHCTBA, KPUTEPUU SPMHU-
TOBOCTH OIIepaTopa.

[TonoxurenpbHo (HEOTPULATEIBHO) OMpeEJe-
JICHHBIE 3PMHUTOBBI OIIEPATOPHI, CBOMCTBA. Apud-
METHUYECKHI KOPEHb M3 HEOTPHUIATEILHO OIpeJie-
JICHHOTO 3PMUTOBa oreparopa. PaznoxeHue yHU-
TapHOTO (€BKIUIOBA) IMPOCTPAHCTBA B MPIMYIO
CYMMY siJipa TaHHOTO JIMHEHHOTO oreparopa u 00-
pasza COIpPSDKEHHOI0 K HeMy oreparopa. buopro-
HOPMHPOBAHHBIE 0a3UChl YHHUTAPHOTO (EBKIUIO-
Ba) MPOCTPAHCTBA, CBSI3b MEXAY MaTpULlaMu OIle-
paropa M CONpSHKEHHOTo K Hemy omeparopa. [lo-
CTPOCHHME CHHTYJISIPHBIX 0a3uCOB JUIsl JIMHEHHOTO
OTOOpaKEHMsI YHUTApHBIX NPOCTpaHcTB. Pazio-
JKCHHS JIMHEWHBIX OIEepPaTOpOB YHUTAPHOTO TPO-
CTpPAHCTBA.

12

KBanpatuunsie op-
MBI

KBagpatuunas ¢opma, ee marpuua. M3meHenue
MaTpHllbl IpU JIMHEHHOM NpeoOpa3oBaHUM Iepe-
MeHHbIX. [IpuBeneHue KBaapaTH4HOU (OpMBI K
KaHOHMYECKOMY BHy. HopManbHBIN BHI KBajpa-
TUYHOU (HOPMBI, SKBUBAIEHTHOCTb KBaJpPaTUYHbBIX
¢opM. 3aKOH MHEpPLUHU JEUCTBUTEIbHBIX KBaJapa-
THyHbIX (opM. Pacmagaromuecss KBaapaTHUYHBIE
(dopmsbl. [10105)KUTENTBHO M OTPULIATENBHO ONpENe-
JIEHHbIe KBaJpaTHuHble QopMmbl, KpuTepuii Cuib-
BecTpa. [IpuBenenue kBaapatuuHoil Gpopmsl K Ka-
HOHMYECKOMY BHJY C IOMOLIBIO OPTOTOHAJIBHOIO
npeoOpa30BaHus IEPEMEHHBIX.

[lonatue o monuiaMHENHHOW (DYHKIIMM Ha BEK-
TOpPHOM npocTtpaHcTBe. IIpencraBnenne nonaunu-
HEHOH QyHKIMM B BUJIE TOJMIMHENRHON (HOpMBI B
¢bukcupoBaHHOM 0a3uce mpocTpaHcTBa. JInHe-
Hble, OWJIMHEWHBIE U MOJIyTOpaJMHENHHbIE (DPYHK-
uu, ux ¢opmel. Cummerpuueckre (Gpopmbl U HX
CBSI3b C KBaIpaTUYHBIMU (OpMaMH.

YcTHbIN
omnpoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JIO-

KJaga
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DeMEHTHI MHOTO-

MEpHOI reoMeTpum

AddunHOE 1 €BKINOBO TOUEYHOE MTPOCTPAHCTBA.
Addunnble 1 1ekapTOBBl KOOPAMHATHI, PACCTOSI-
HUEe MexIy Toukamu. [lnockocts B adduHHOM
IIPOCTPAHCTBE, MAPAMETPUUYECKOE 3aJaHUE U 3a/a-
HUE CHCTEMOH TOUYEK B OOIIEM pPACHOJIOXKEHHH.
OO01re ypaBHEHUS TUIOCKOCTH B €BKJIMJIOBOM TO-

VceTHBIM
ompoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJ-

TOTOBKH [1OO-




YEYHOM MPOCTPAHCTBE, B3aUMHOE PACIOI0KEHUE
II0CcKOCTEN. JIyd, OTpEe30K, MOIYyIPOCTPAHCTBO U
MOJYIUIOCKOCTh B €BKJIMJOBOM TOYEYHOM IIPO-
CTpAHCTBE, NEPIEHAUKYISAP K MIocKocTH. [1peod-
pa3oBaHUsl KOOpJAWHAT. [IBW)KEHUS, WX aHAIUTH-
YyecKoe 3ajJlaHue, Tpymmna ABMKEHUH. Bumbl nBu-
JKeHUH, ux knaccudukanusa. Addunabsie mpeodpa-
30BaHMsI €BKIIUJIOBBIX TOUCYHBIX IPOCTPAHCTB.

Beimmykiieie MHOTOrpaHHHMKH, cuMILiekc. Onpe-
nenurens ['pama. [apamienenunen u ero o0beM B
eBKJINIOBOM TOYEYHOM IPOCTpaHCTBE. [ eomerpu-
YecKuil cMbIC ompenenutens adpGUHHOTO Tpeod-
pasoBanusi. KBaapuku, nx ap¢unHas xnaccudu-
Kaiusi. TeopeTHKo-rpynmoBasi TOYKa 3pEHUs Ha
TEOMETPHIO: €BKIHNI0BA, ad(hUHHAS U JIpyTHUE BU-
JIbl TEOMETPUH.

KJaaa
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Knaccuueckue amnro-
PUTMBI ¥ HX CJIOX-
HOCTbH

Kommbrotepras anrebpa W YHCICHHBIA aHAIU3.
Mopenp uncen ¢ IaBaroleld TOYKOU, IPEeuMyIlie-
cTBa, HemoctaTku. OMIMOKM OKPYTJIEHUS, Hapy-
IIEHHUE aCCOIMAaTUBHOCTHU. TOoYHAs LIeIOYUCIECHHAS
apu(pMeTHKa, BBIYUCIUTEIbHAS MOJEHb. AJro-
PUTMBI ¥ UX CIIOKHOCTh. Kiaccuueckue aiaropur-
MBI  IIEJIOYMCIICHHOW apudmeruku. Jlenenue
oonmpmmx yucena. CYETYMKH B CHCTEME C 3aJlaH-
HBIM OCHOBaHHeM. OIeHKa CIIOKHOCTH. AJITOPUTM
EBkmuna maxoxaenne HOJI. OneHka CIIOKHOCTH
ITOPUTMOB

15

I'pynnel, xonbua, mo-
I, BBIYUCIIUTEIIbHBIE
aCIeKThI

MmuoxectBa. Pa3Ouenne Ha momMmHOXectBa. OT-
HOIIIEHUE SKBUBAICHTHOCTH. OTOOpaXKeHUs U aji-
reOpanueckue cucrembl. ['pynmbl. Konbia. [Tons.
ITons ¢ KOHEUHBIM YHMCIIOM DJIEMEHTOB.
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ONEeMEHTBl  TEOpUH
qucen

Henumocts nenbix yucen. ONEHKW HAaMXyALIEro
ciyuyas. Anroput™m EBKiIMma M uenHele IpoOu.
IIpencrasnenne UppalMOHAIBHBIX YUCEI B BHUJE
HenHoil npobu. PasnmoxkeHuwe menbIx 4Yuced Ha
MHoOuTenu. IIpocTeie uncna. OcHOBHas Teopema
Apudmernku. Oyaknus Dilnepa, cBoiicTBa. Aul-
TOPUTM T€HEepalny MpocThIX yncen. Llempie yncna
o MOAyJIr0 M. Beruersl, cBoiictBa. [IpuMeHeHne
JUHEHWHBIX CpaBHEHHU 1o Moxyimro M. Teopemsl
®epma, Diinepa, Bunbcona. ['peko-kuraiickas




Teopema 00 ocraTkax. TecTsl mpocToThl. Pasio-
KEHHE Ha MHOKUTENU OOJBIINX LIEJBIX YHCEN.
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OCHOBHBIE CBEICHUSA
0 IIOJIMTHOMAaXx

CrnucouHoe npejacrasieHue mojmHomoB. Knaccu-
YeCKHEe aJTOPUTMBI MTOJIMHOMUAIBHOW apupmeTH-
KM U UX CJI0KHOCTb. (OCHOBHBIE CBEJEHHS O IIO-
JMHOMAaX, CBOWCTBO €BKIWAOBOCTH. Merton Pyd-
¢bunu-I'opuepa. HaTepnomsimus Jlarpanxka Han
nosieMm. Jlenumocte nOJMHOMOB. Anroputm EB-
KJIJa HaJ noJjieM. HenmpuBoauMble COMHOXKUTENN
NOJIMHOMOB. OTAelleHne M annpoKCUManus Kop-
HEll IIOJMHOMMAIBHBIX ypaBHeHMH. Teopema
®ypre u meron lltypMa oTneneHne BeLIECTBEH-

HBIX KOPHEH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA
He npegycmoTpensl.

2.3.3 JlabopaTopHbIe 3aHITHA

Ne | HaumenoBanue pa3- | Conep:xxanue pa3jaena dopma
n/m | neaa TeKyLIero
KOHTPOJISA
1 | Cucrembl nuHeilHbIX | MeTon Taycca pemenust cuctemsl JuHeHHbIX | [IpoBepka
ypaBuenuii (CJIY) ypaBHenuii (CJIY). Anroputm HaxoxaeHusl (QyH- | TOMAITHETO
JTAMEHTAJIbHON COBOKYITHOCTH PELICHWHA CUCTEMBI | 3aJIaHMs,
JTUHEHHBIX 0HOpoAHbIX ypaBHeHHH (CJIOY). An- | KOHTpoJbHAs
TOPUTM HaXO0XKJIEHUS OCHOBHOH cHCTeMbI penie- | pabora.
nuii CJIY.
2 | Marpuusl Haxoxnenune panra marpunsl ¢ nomouibro auie- | [Ipoeepka
MEHTapHbIX NpeoOpa3oBaHUIl Haa ee psAAaMu. | JOMAIIHETo
Onepanny HaJ MaTpULIAMU: CIOKEHUE U BBIYMTA- | 3aJlaHU,
HUE MaTpull, YMHOXKEHME€ MAaTpHIl Ha 4YHUCIA WU | KOHTPOJIbHAas
YMHOKEHUE MaTPHILI. paborta.
3 | Onpenenurenu IlepectaHoBKH N cHMBOJOB, UX 4eTHOCTh. Ilox- | IIpoBepka
CTAaHOBKM N CHMBOJOB, WX YETHOCTb M HEYET- | TOMAIIHETo
HOCTb. Bbluncnenue ornpenenauTens ¢ MOMOUIbIO | 3aJlaHus,
AIIEMEHTApHBIX MPeoO0pa30oBaHUN HaJ €ro psSAaMU. | KOHTPOJIbHAs
PasnoxxeHnue onpenenutens mno crpoke (cronoduy). | padoTa.

[Tpumenenue ¢opmynbl 00paTHON  MaTpPUIBL
ITpumenenne Tteopemsl Jlamaca. Ilpasuio Kpa-
Mepa pemenust onpeaenenHon CJIY. Meron
OKalMJIEHHsSI MUHOPOB HAaXO0KJI€HUS paHra MaTpH-
bl 1 6azucHOoro MuHOpa. OOOOIIEHHOE TTPABUIIO




Kpamepa pemenus npoussonsHoi CJIY.

Otobpaxkenusi MHo- | [IpeoOpasoBanusi MHOXkecTBa, HX (opmanbHas | [IpoBepka
KECTB 3anuch U yMHOKeHue. [IoCTaHOBKM MHOXECTB, | TOMAILHETO
ux (opmanbHas 3amUCh, YMHOXXEHHUE IOACTaHO- | 33JaHu,
BOK. EquHnYHas u o6paTHas NOJCTaHOBKHU. KOHTPOJIbHAs
pabora.
Anrebpanyeckue cu- | 3aadd Ha Kiaccudukamnuio rpymnmouaoB. Tadmu- | [Ipoepka
CTEMBI na Kanu rpynnouna, npumepsl. Onepanuy B CUM- | JOMAILHETO
METPHYECKOM MOHOUJEe NpeoOpa3oBaHUil W B | 3a7aHU,
CUMMETPUYECKOM  Irpynmne  MOJCTAHOBOK  N- | KOHTPOJbHAas
3IIEMEHTHOT0 MHOXKecTBa. Kiaccudukanus konen. | padora.
[TpuMepbl BEKTOPHBIX IIPOCTPAHCTB U anredp Haj
IPOU3BOJILHBIMU TTOJISIMU.
Kommnekcuble uuncna | HeictBus Haa KY B anrebpamueckoit popme u B | IlpoBepka
(KY) Tpuronomerpuyeckor (opme. Bossenenne KU B | momamrHero
CTENeHb C WCMOJb30BaHUEM (opMynsl MyaBpa.. | 3a1aHus,
HevictBuga Hag KUY B KOMIUIEKCHON IIOCKOCTH C | KOHTPOJIbHAA
MOMOIIBIO IIUPKYJS U JnHeiku. V3Bnedenue kop- | pabora.
Hell u3 KU. Otbickanue nepBooOpa3HbIX KOpHEH
U3 €IMHUIIBL.
MHorousieHbl Omnepanuu HaJl MHOTO4JIeHaMu ¢ 0JIHOW mepemeH- | [IpoBepka
HOM. JleneHne ¢ 0CTaTKOM B KOJIbLI€ MHOI'OWJIEHOB. | JOMAIIHETO
Anroputm EBxnmpa naxoxaenuss HOJl mHoro- | 3amanus,
yieHoB. Cxema ['opHepa u ee mpumeHeHus. 3afa- | KOHTPOJIbHAs
Yy Ha npuMeHeHue Gopmyn Buera u nmoctpoenue | pabora.
MHTEPIOJSIIMOHHOrO MHOToueHa Jlarpamxka. Aun-
TOPUTM OTAEJIEHUS KPAaTHBIX KOPHEW MHOTOWJICHA.
Bekropuble po- | 3ajauu Ha IPUMEHEHUEe KpuTepus noxampocrtpas- | [Ipoeepka
CTpaHCTBa CTBa BEKTOPHOT'O NMpocTpaHcTBa. OThICKaHUE MaK- | JTOMAIIHETO
CUMAQJIBHOM JIMHEWHO HE3aBUCUMOM IOJCUCTEMBI | 3aJlaHus,
(6a3bl) cucTeMbl BEKTOPOB U JIMHEHWHBIX BBIpa)Ke- | KOHTPOJIbHAS
HUN BEKTOPOB CHCTEMBI Uepe3 BEKTOPbl HaljeH- | paboTa.
HOM 6a3bl. OThickaHue Oa3uca JIMHENHHOU 000510Y-
KM M KOOpJMHAT BEKTOpa B 3aJaHHOM Oa3muce..
[TocTtpoeHne mMaTpuibl epexoja OT OJHOro 0azu-
ca IpocTpaHcTBa K JIpyroMy. HaxoxneHue koop-
JMHAT BEKTOpa B pa3MuHbIX Oa3ucax. Haxoxnme-
HUe Oa3uca CyMMbl M T€peceueHHs IOAINpPO-
CTPaHCTB apU(PMETHUECKOT0 IPOCTPAHCTBA CTPOK.
EBxkmunoBo u  yHu- | [Iponiecc oproroHammsamuu ['pamma-IlImunara. | [IpoBepka
TapHOe npocTpaHcTBa | HaxoxxneHne opToHOpMHUpOBaHHOTO 0a3uca JU- | TOMAIIHEro
HeltHoW oOomnouku. OTbicKaHue 0a3uca OpTOro- | 3aJaHus,
HAJIbHOE JIOMOJHEHHWE K JIMHEHHOH 00050YKe. | KOHTPOJIbHAS
HaxosxeHne opTOroHalbHOM MPOEKUMU U OpTO- | paboTa.

TOHAJbHOM COCTaBIIAIOIIECH BCKTOpa Ha MOAIPO-




CTPaHCTBO.

10 | Jluneiitnsle otoOpa- | [Toctpoenne Marpuibl JHHEHHBIX oToOpaxenuit | [IpoBepka
KEHUs  BEKTOPHBIX | (omeparopoB). M3mMeHeHHe MaTpHIbl OTOOpa)e- | JOMAIIHETO
IIPOCTPAHCTB HUs (omeparopa) Hpu Iepexone K ApyruMm Oasu- | 3aiaHus,

caMm. OTbIcKaHHE COOCTBEHHBIX 3HAYEHHUH U COO- | KOHTPOJIbHAS
CTBEHHBIX BEKTOPOB JIMHEHWHBIX ONEpaTOpoOB. | paboTa,
HaxoxneHne XapakTepUCTUYECKMM MHOIOWICHA | CIyLIaHHWE
marpuiel  (oneparopa). Teopema ['amunbTOHa- | HOKIIAMA.
Konmu u ee npumeHeHune Ui HaxoxaAeHUs oOpat-

HOM MaTpuubl. OThICKAHHE MHHMMAJIBHOTO MHO-

rowieHa MmaTpuilsl (omeparopa). KopHeBbie moj-

IIPOCTPAHCTBA OTHOCUTEIBHO JIMHEHHOIrO omepa-

Topa. OnpezneneHue BUIA KOPIAHOBOW HOpMaJlb-

HOU (hOpMBI MATPHIIBI OIIEpATOpA.

11 | Jluneiinsle omneparo- | [Toctpoenue matpuubl conpsbkeHHoro omeparopa | IlpoBepka
pBl  €BKJIMIOBBIX | | B 33/JIaHHOM 0a3uce YHUTApHOTO WJIM EBKJIMJOBA | JTOMAIIHETrO
YHUTAPHBIX npo- | npoctpancTBa. OTbickaHue 0a3uca U3 COOCTBEH- | 3aJlaHus,
CTPaHCTB HBIX BEKTOPOB I HOPMaJbHOI'O ONEPaTOpa YHU- | KOHTPOJIbHAs

TapHOrOo TpocTpancTBa. Knaccudukanus omepa- | pabora,
TOPOB YHUTApHOTO (3pPMHUTOB U YHUTAPHBIN) U €B- | CIyILIaHHUE
KJIM/10Ba (CUMMETPUYECKUI U OPTOrOHAJIBHBIN). JIOKJIaa.

12 | Keagpatuunsle ¢op- | [IpuBenenue kBaapatuyHoit Gopmbl k kaHOHHYe- | [IpoBepka

MBI CKOMY, @ 3aT€M M K HOPMAJIBHOMY BHJly METOJOM | JOMAILIHETO
Jlarpanxa. OTbICKaHUE WHJEKCOB MHEPLMU U CUT- | 3a/1aHUA,
HaTyphl JEWCTBUTENBHON KBaJApaTUYHOM (POPMBIL. | KOHTPOJIbHAs
Paznoxenune kBaapatuuHoil GopMbl B Mpomu3Bene- | paboTa,
HUE JIBYX JHHEHHbIX (hopM. IlpumMeHeHue kpure- | ciayiaHue
pus CunbBecTpa AJI1 MOJIOKUTEIBHO M OTpHIA- | JOKIAJA.

TEIBbHO OINPEIEICHHBIX NEHCTBUTEIBHBIX KBaJpa-
THuHbIX (opMm. IlpuBenenue neicTBUTENBHON
KBaJPaTUYHON (HOPMBI K KAHOHHYECKOMY BHIY C
IIOMOILBI0 OPTOTOHAJIBHOIO MpPEeoOpa3oBaHuUs Ie-
PEMEHHBIX.
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OJIEMEHTHI MHOTO-

MEpHOU reoMeTpun

3amaun Ha ompexaeneHue adhUHHBIX U JEKapTO-
BBIX KOOpPJIMHAT, HA HAXOXJIEHUE PACCTOSHUN
Mexay Toukamu. [Imockocte B ad(uHHOM Mpo-
CTpAHCTBE, MapaMeTPUUECKOe 3aJaHie U 3aJTaHue
CUCTEMOH Touek B o0lieM pacnoiioxkenuu. Oo1mue
YpaBHEHHUS TUJIOCKOCTH B €BKJIMJIOBOM TOUYEYHOM
MIPOCTPAHCTBE, B3AUMHOE PACIOJIOKEHUE TIOCKO-
creil. Jlyud, oTpe3ok, MOIympoCTPaHCTBO U TOJY-
IUIOCKOCTh B EBKJIMJIOBOM TOYEYHOM IIPOCTPAH-
CTBe, MEPHEHIUKYIAp K rmiockoctu. [Ipeodpaszo-
BaHUs KOOpJWHAT. [IBMKCHHSI, UX aHATTUTUIECCKOE
3aJlaHue, Tpynma ABWKEHUN. Buabl IBUKEHUM, UX
KJaccuukarms.

IIposepka
JIOMaIIHETOo
3a/1aHusl,
KOHTpPOJIbHAS
pabora,
CIIyILIaHHE
JOKJIaza.

14

Kmaccuueckue anro-
PUTMBI U HUX CJIOX-
HOCTb

Moens 4rcen ¢ MIaBarpIIei TOUKOH, pean3aius
Ha KoMmIbroTepe MHOXKecTBa F. JleneHue Oonbmx
qrcell, peau3anus Ha KoMmmbiorepe. CUETINKH B
CHCTEME C 33/IaHHBIM OCHOBAaHHEM, pealn3amnus Ha
KoMmnbtoTepe. Anroput™m EBkinuaa, HaxoxaeHue
HO/I, peanu3zaius Ha KOMIBIOTEpPE.

IIpoBepka
JIOMAILIHETO
3a/1aHusl,
KOHTPOJIbHAS
paborta,
CIIyILLIaHUE
JOKJIa/a.

15

I'pynnel, xonbua, mo-
15, BBIYUCIUTEIbHBI
aCIIEKTBI

CummeTpudeckas Tpymia, peanu3anusi Ha KOM-
nerotepe. Konpo BeUETOB Zn, peanusanus Ha
KommnbtoTepe. [loe ¢ KOHEUHBIM YHCIOM 3JEMEH-
toB GF(n)., peanuzanus Ha KOMIOBIOTEPE

IIpoBepxka
JIOMAIITHETO
3a7aHusl,
KOHTPOJIbHAS
paborta,
CIIyLIaHue
JOKJIaJIa.

16

DOneMeHTbl  Teopuu

YHUCCJI

Anroputm EBknuaa u uennbeie apo6u. Pasnoxe-
HUE LIETBIX YUCEN Ha MHOXUTETH. DyHKums Oil-
Jepa, CBOMCTBA. AJNTOPUTM TE€HEpAalMM IMPOCTBIX
yucell. TecTsl MpocTOoThl. PasnoskeHne Ha MHOXHU-
TeJN OONBIINX IETBIX YUCET.

IIpoBepka
JIOMAIITHETO
3a7aHusl,
KOHTPOJIbHAS
paborta,
CIIylIaHue
TOKJIaJIa.

17

OCHOBHBIE CBEICHUA
0 TOJIMTHOMAaXxX

CnucouHoe mnpeacTaBieHUE MOJIMHOMOB. Meron
Pypdunu-I'opuepa, nnrepnomnsuus Jlarpanxka Has
nosieM. OTAenenue U anmnpokcuManus KopHei mo-
JMHOMUAJIBHBIX YPaBHEHUH.

IIposepka
JIOMAaIIHETO
3a/1aHus,
CIIyILIaHHE
JOKJIaza.

2.3.4 [IlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThl HE TPeyCMOTPEHBI.




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIsl CAMOCTOATEIbHOH pPadoThl

00y4aroIUXCcH M0 JUCHHUILIMHE (MOIYJIIO0)

[Tepeuenb y4eOHO-METOAMUYECKOTO OOECIICUCHHS AWCIHUILIUHBI TI0

HaumeHnoBanue .
No asena BBINOJIHEHUIO CAMOCTOSITEIbHON paboThl (MCTOYHUKH JIUTEPATYPHI U3
P 113 CIIMCKOB B NMyHKTax 5.1-2 u 6)
1 2 3
1. Cuctembl nuHeH-|MeToauuecKkue yKka3aHus 0 OpraHu3allyi caMOCTOATEIbHOM pabo-
HBIX YPaBHEHHH|ThI, yTBEPXKICHHbBIC KadeApoi PyHKIIMOHAIBHOIO aHAJIN3a U areo-
(CIIY) poi ipotokos Ne 1 or 31.08.2017 1.
2. Matpuribt MeTtoauueckue yka3aHusl 10 OpraHu3aluyd CaMOCTOSITENIbHOM pabo-
TBI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHAIFHOTO aHaJIM3a U areOpsl
nporokos Ne 1 or 31.08.2017 r.

3. Onpenenurenn  |[MeToaudecKkue yKa3aHUsl 10 OPraHU3alMi CaMOCTOSATENbHON pabo-
TBI, YTBEPXKICHHBIC Kadeapol (yHKIMOHAIBFHOTO aHaJM3a U areOpsl
nporokos Ne 1 or 31.08.2017 r.

4. Otobpaxkenusi  |MeToauyuecKkue yKazaHus 10 OPraHU3aIH CaMOCTOSATEIBHOM pabo-
MHOYECTB TBI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHAIFHOTO aHaJM3a U areOpsl

npotokos Ne 1 ot 31.08.2017 r.

S. Anrebpanyeckue (MeToaudeckre yKa3aHus M0 OpraHU3allK caMOCTOSATEIbHOM pabo-

CHCTEMBI ThI, YTBEpX/I€HHbIE Kadeapol (yHKIIMOHATBHOIO aHaINu3a 1 anreo-
pul iporokost Ne 1 ot 31.08.2017 .
6. KommekcHple  |MeTonudeckue yka3aHusl 10 OpraHU3alli CaMOCTOSATENbHON pabo-
gucna (KY) Thl, YTBEpPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreopbl
nporokois Ne 1 ot 31.08.2017 r.
7. MHoOTrOo4IeHBI MeTtoaudeckue yka3aHusl 10 OpraHu3aluyd CaMOCTOSITEIbHOM pabo-
Thl, YTBEPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreopbl
nporokos Ne 1 ot 31.08.2017 r.

8. Bektopnbsle mpo-|Meronnyeckue ykazaHus M0 OpraHU3alii caMOCTOATEIbHON pado-

CTpaHCTBa ThI, YTBEpPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreOpbl
nporokos Ne 1 or 31.08.2017 .

9. EBkimoBo u|MeTorueckue yKazaHus 110 OpraHu3aluy cCaMOCTOSTeNIbHON pabo-
YHUTApHOE IIPO-|ThI, YTBEPXKAEHHbIE Kadeapoil pyHKIIMOHAIBHOTO aHAJIN3a U areo-
CTpaHCTBa psI ipotokos Ne 1 or 31.08.2017 .

10. Jluneitnpie 0TO0-|MeToMUECKHE YKa3aHUs 110 OPraHU3aIMHA CaMOCTOSITEILHOM pado-

paXXeHusi BEKTOp-

ThI, YTBEpPXKACHHbIE Kadeapoil (yHKIMOHAIBHOTO aHAJIN3a U alnreopbl




HBIX IIPOCTPAHCTB

nporokos Ne 1 or 31.08.2017 .

11.

Jlu"elinple ome-
paTopbl €BKJIUJIO-
BBIX W YHHTap-

HBIX IIPOCTPAHCTB

Meroauueckue yka3aHus [0 OpTaHU3alui CaMOCTOSTEIbHON pado-
ThI, YTBEPXKACHHBIC Kadeapol (yHKIMOHATBFHOTO aHaJIN3a U anreOpsl
npotokon Ne 1 ot 31.08.2017 1.

12.

KBagparuunsie
bopmbl

Metoanyeckue ykazaHHs 10 OpraHU3alud CaMOCTOSITEIbHON pabo-
ThI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHATBFHOTO aHaJIM3a U anreOpsl
npotokoi Ne 1 ot 31.08.2017 r.

13.

OeMEeHTH MHO-

TOMEPHOH  reo-

METpHUH

Meroauueckue yka3aHus [0 OpraHU3alui CaMOCTOSTEIbHOM pabo-
THI, YTBEpKIeHHBIE Kadeapoi PYHKIIMOHAIBHOTO aHAIN3a U anreo-
psel mporokos Ne 1 or 31.08.2017 r.

14.

Kiaccuueckue
aJIFOPI/ITMI)I n ux
CJIOKHOCTD

Meroauueckue yKa3aHus [0 OpraHU3alul CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapol (yHKIMOHAIBFHOTO aHaJIM3a U anreOpsl
nporokos Ne 1 or 31.08.2017 r.

15.

I'pynnel, konbua,
IIOJIsl, BBIYMCIIH-
TEJIbHBI ACIIEKTHI

Meroanueckue yKa3aHus [0 OpraHU3alui CaMOCTOSITENbHON pado-
TBI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHATBFHOTO aHaJM3a U anreOpsl
nporokos Ne 1 or 31.08.2017 r.

16.

DJIEMEHTBI  TEO-

puHn yucen

Meroauueckue yKa3aHus [0 OpraHU3allul CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapoi (HyHKIMOHATFHOTO aHaJIM3a U anreOpsl
nporokos Ne 1 or 31.08.2017 r.

17.

OCHOBHBIE  CBe-
JIEHUS O TIOJIMHO-

Max

Metoanueckue yka3aHHs [0 OPraHH3alUU CaMOCTOATENbHOIM pabo-
Thl, YTBEpXkACHHbIE Kadeapoil GyHKIIMOHAIBLHOTO aHaIN3a U anreOpsl
npotokoi Ne 1 ot 31.08.2017 r.

VY4eOHO-MeToIMYeCKUe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBhs (OB3) npenocTasisitorcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HX 3J0POBBS U BOCIIPUATHS UHPOPMALIUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEeHUSMH OIIOPHO-JBUTATEIBHOTO alapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII ITepedYeHb

Yaromuxcs.

MOJKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTHU OT KOHTUHI'CHTA O6y-



3 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

K o0pazoBarenbHbBIM TEXHOJOTHUSAM OTHOCSATCS JIEKIIMH, J1a0OpaTOpHbIE 3aHSTHUS, KOH-
TpOJIbHBIE PAaOOTHI, KOJJIOKBUYMBI M 9K3aMeHbl. B TeueHue cemecTpa CTyIeHTHI peliaoT 3a/1a4H,
YKa3aHHbIE IIpenojaBaTesieM, K KaKIOMY [IPaKTUYECKOMY 3aHATHIO. B Kax10M U3 NepBBIX TpeX
CEeMECTPOB MPOBOJUTCS KOJJIOKBUYM IO TEOPETUYECKOMY MaTepHUaty U KOHTPOJIBbHBIE PAOOTHI
[0 MPAKTUYECKOMY MaTepuaidy. JK3aMeH CIAaeTCs CTYJEHTOM TOJIBKO IIOCIIE€ PELIEHUs 3aJaHui
KOHTPOJIBHBIX paOOT M BBIMOJHEHUS PabOThI IO CAMOCTOATEIBHOMY U3YYEHUIO MPEI0KEHHBIX
IpernojaBaTesieM pas/ieloB Kypca. B xoe NTeKIMOHHBIX U MPaKTUYEeCKUX 3aHSATUH Mpeirnosara-
€TCsl UCII0JIb30BAHUE KOMIBIOTEPHBIX TEXHOJIOTHH (TPe3eHTalru 0 HEKOTOPhIM TeMaM Kypca).
CryneHThl BTOPOro Kypca (B TPEThEM U YETBEPTOM ceMecTpe) Oosiee akTUBHO HaYMHAIOT pado-
TaTh C COBPEMEHHOW Hay4yHOIl MaTeMaTU4YeCKOU JIUTEpaTypoil Mo aiaredpe U ee MPHIIOKEHUSM,
CaMOCTOSITENIbHO TOTOBSI JOKJAbl MO ONpeAENICHHOW TeMaTuke (yKa3aHHOHl B myHkTe 2.3 BO
BTOPOM ab3alle CoAEepKaHUs TEMbI) KaK Ha IPAKTUYECKUE 3aHITUSIX, TaK U B pOpME MUCbMEHHO-
ro OTyeTa.

K O6pa3OBaT€JIBHI>IM TCXHOJIOTHUAM TAKXKC OTHOCATCA MHTCPAKTUBHBIC MCTO/IbL OGy‘IGHI/IH.
HHTepaKTI/IBHOCTL nogadyv marcpuajia 1no AUCHHUIIINHE <<qDYHIIaM€HTaJH)Ha$I U KOMIIBIOTCPHAA
anre6pa» npeamnojgaract HE TOJbKO B3aHMOHCﬁCTBHﬂ BUJa «IIp€uoJaBaTciib - CTYACHT» U «CTYy-
ACHT - MpenoaaBaTeyib», HO U «CTYACHT - CTYACHT. Bce st BHU/JIbI BSaHMOHGﬁCTBHﬂ XOopouio 10-
CTUTAKOTCA MPHU U3JIOKCHHUU MaTCpUalla, KaK Ha JICKIUMOHHBIX W Ha IMPAKTUYCCKUX 3aHATUAX B
Xoae ,Z[I/ICKYCCI/Iﬁ HJIN K€ B IIPOLECCC JOKIAA0B C UCII0JIb30BAHUCM KOMIIbIOTCPHBIX TEXHOJIOTHH.

3.1. Iuckyccus
Bo3MOXKHOCTR AMCKYCCHUU TpENIojiaraeéT YMEHHUE BbICKA3aTh COOCTBEHHYIO UCI0, Mpe-
JIO)KUTH CBOW IIyTh PELLEHUsS, ApIYMEHTUPOBAHO OTCTaMBAaTh CBOIO TOUKY 3PEHMs, CBA3HO U3Ja-
ratb Mbiciu. [lonesHsl cienyronme 3aaHns: COCTaBIEHUE JIaHa PEIleHus 3aJa4u, MOUCK JIpy-
roro crnoco0a pemeHus, CpaBHEHNE PAa3INYHBIX CIIOCOOOB PELIeHHUs, TPOBEACHUE BBIKJIAI0K JUIS
PCIICHHMA 3aaa4d W BBIKJIIAJIOK IJIA MPOBCPKU MPABUIIBHOCTU ITOJYUCHHOTO PCHICHUA, PaCCMOT-
pEHME 3a1a4 C JIMIIHUMU U HEJOCTAIOIIMMHU TaHHBIMHU, TBOpUYECKUE AOoKIaabl. CTyneHTaM Ipen-
JaracTcsda MnmpoaHaJIM3UupoOBaTbh BAPHUAHTHI PCUICHUA, O6CYJII/ITI) JOKJIaZd, BBICKA3aThb CBOE MHEHHE.
OcHOBHOI 00BbEM HCHOJIb30BaHUSI MHTEPAKTUBHBIX METOJIOB OOyUEHMs peau3yeTcsi UMEHHO B
Xoae )II/ICKYCCI/II\/'I, KaK Ha JICKIHMOHHBIX, TAK W HA MPAKTUYCCKUX 3aHATUAX.
OO111e BOMPOCHI, KOTOPHIE BHIHOCATCS HA IUCKYCCHIO:
1. CocraBneHus mjiaHa 10Ka3aTeabCTBa YTBEPKICHUS WM PELICHUS 3a1a4u.
2. OmpeneneHre BO3MOXKHBIX CIOCOOOB JOKa3aTeIbCTBAa YTBEP)KICHMS WM IMOMCK pa3-

JIUYHBIX CIIOCOOOB PEIICHUH 3a1a4uH.

Br16op cpeau paccmaTpuBaeMbIX crioco00B Hauboee paroHaIbHOTO.

4. OOcyxaeHue JOrM4ecKol cocTaBisoel B (POPMYJIUPOBKE TOM MIM UHOW TEOPEMBI, a
TaKkke 00CYXJIeHHE BO3MOXKHOCTH IOCTPOCHHUS WILTIOCTPUPYIOIIUX €€ MPUMEPOB U
KOHTpP-IIPUMEPOB.

5. CamocrosTenbHOE COCTaBIEHUE CTYACHTAaMH OINOPHBIX 33JaHUN MO TeMe, XapaKTepu-
3YIOIIUX FJ'IY6I/IHy IIOHUMaHUA CTyACHTaMU COOTBETCTBYIOIICTO MaT€pHrajia.

w

3.2. lokaaj (mpe3eHTAIHA)

[TpuMeHeHre Ha 3aHATUM KOMIBIOTEPHBIX TEXHOJOTHUH MO3BOJSIET CTYJEHTaM IpU PaccMOT-
PEHHH OTpeIeTICHHBIX TEM Kypca (pyHIaMEHTaIbHON U KOMITBIOTEPHOM anredpsl Oosee riayooko
OCBOUTH HCKOTOPBIC IMOHATHUA W O0OKA3aTCIbCTBA YTBepﬁ(ﬂeHHﬁ. B »sToit cBaI3M OIMPCACIICHHBIC



JICKOMOHHBIC U MPAKTHYCCKUEC 3aHATHA IPEIOJaBaTCIIIO uenec006pa3Ho IIPOBOAWTE B BUJC IIPEC-

3CHTalluH. Taxxe B TakoM BUJIC HA NPAKTUYCCKUX 3aHATUAX IO HCKOTOPBIM TEMaM CTYIACHTLL 2-

ro Kypca MOT'YT IIPEICTABIIATh U CBOU JIOKJIA/bI.

Ce- Buj 3ansarus

MECTP (.JI, J13)

HUcnonb3yemble MHTEPAKTHUBHBIE 00pa3oBaTe/ib-
Hble TeXHOJIO0T U

Koaunue-
CTBO

yacoB

J

«Knaccuduxanus anredpandeckux cucrem» (pas-
Jen 5) — nekyust 8 guoe npe3zeHmayui.

JI3

«Meron T'aycca pemieHUs CUCTEMbl JIMHEHHBIX
ypaBHeHUW» (pazaen 1) — rabopamoproe 3anamue,
deMOoHCmpupyemoe ¢ NOMOWbI0 NPOEKMopa.

«OcHoBHas TeopeMa anredpoi» (pazaen 7) — nexyus
8 8U0e npe3eHmMayuu.

JI3

«KoopauHatel BeKkTOpa, UX W3MEHEHHE TpU Tepe-
X0/ K Apyromy Oasucy»» (pazmen 8) — .abopa-
MOpHOe 3aHAmuUe, 0eMOHCMPUPYeMoe ¢ NOMOUbIO
NPOEKmopa 8 pedicume Caauo-uioy.

«CoOCTBEHHBIE BEKTOPbI U COOCTBEHHbBIE 3HAYCHMUSI
nuHenHoro omepartopa» (pasmen 10) — sexyus 6
6uoe npezeHmayuu.

JI3

«ANTOPUTM TIpUBENICHHS BEIECTBEHHOW KBajpa-
TUYHON (OPMBI K KAaHOHUYECKOMY BHUAY C IOMO-
IO OPTOTOHAJIBHOTO HpeoOpa3oBaHUs NEepeMEeH-
HbIX» (pasnen 12) — nabopamopnoe 3ansmue, Oe-
MOHCmMpUpyemoe ¢ NOMOubI0 NPOEKMopa.

«OTaeneHre M anmpoKCHUMalus KOpHEH MOJIMHO-
MHUAJBHBIX ypaBHEHUN» (pasgen 17) — aexyus 6
8Ude npezeHmayuil.

JI3

«[IpencraBieHre MPpaIMOHATIBHBIX YUCEN B BHJC
nenHou apodbu» (pazmen 16) — rabopamoproe 3a-
HAMuUe, 0eMOHCIMPUPYeMoe ¢ NOMOUbIO NPOEKmMopa
8 pedicume Clauo-uoy.

Umoeo:
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4. OueHo4YHbIe CpeACcTBA JJISl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI

aTTecTaluu




4.1 ®oH OLIEHOYHBIX CPEACTB JJIs1 MPOBeeHUS TeKyllel aTTecTallun

4.1.1 IlpumepHbIe KOHTPOJIbLHBIEC PA00THI

B IIEPBOM CEMECTPE NEPE KOHTPOJIbHBIMU pa6OTaMI/I CHa4dajla HIpOBOAUTCA CaMOCTOA-

TenbHas (poBepouHast) pabota (OKTSAOpH), KoTOpast aiautcs 45 MuHYT (5 3aAaHui, KaXI0€ U3

KOTOPBIX OIICHUBAETCs B 3 Oaiia; HUKHHM MOpOr — 6 0aIoB, HAa BBICIIYIO OIICHKY HaJl0 Ha0paTh

13 6aJ'IJ'IOB; pa3p€macTCsa HCIIO0Jb30BaTh KOHCIICKTBI IMPAKTHYCCKUX SaHHTHﬁ). ]_[eJ'IB CaMOCTOA-

TEIBLHON pa6OTBI COCTOUT B O3HAKOMJICHUH CTYACHTOB IICPBOI'0 Kypca C Tpe60BaHI/IHMI/I, npeab-

ABJIIEMBIMHA K HAITMCAHUIO U OLICHUBAHUWIO IIPEIIOAaBaTCIIEM KOHTPOJIbHBIX pa60T.

CamocTrosiTesqbHas (MpoBepoYHasi) padoTa B IEPBOM ceMecTpe

C moMoIplo 3JIeMEHTapHBIX MpeoOpa3oBaHUil HAJ ypaBHEHUSMHU IMPHUBEAUTE CHUCTEMY
JMHEWHBIX ypaBHEHHH (*) K CTynmeHUYaTOMY BHJY M 3aTE€M BBIPA3HUTE TJIaBHBIC HEHU3BECT-
HBIE Yepe3 CBOOOHbIC HEU3BECTHBIE.

Haiinute ¢QyHnameHTanbHyl0 CHCTEMY pEIIEHWH CHUCTEMbl JIMHEHHBIX OJIHOPOIHBIX
YpaBHEHUM, aCCOIMUPOBAHHOM ¢ cuctemon (*).

OnumuTe MHOKECTBO PEIICHUN CUCTEMBbI IMHEWHBIX OJTHOPOJIHBIX YPAaBHEHHIA, aCCOIMU-
POBaHHOM Cc cucTemMont (*).

Haiinute obiee permenue cuctemst (*).

HaiinuTe OCHOBHBIC pEIICHHUS CUCTEMBI (*).

— X, -X; =1
+2X, +X =1 *)
+ 2X, +X, +2X% = 2
+2X, —X; +X, +X = 3

KonTpoJsbHasi paGoTa B mepBoM cemecTpe

(TembI pazzenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

Pemnts cucreMy IMHEMHBIX ypaBHEHUM MeTOI0M [ 'aycca.

Haiitn ¢pyHgamMeHTanbHyI0 CUCTEMY PEIIeHUN CUCTEMbI TUHEHHBIX OJHOPOIHBIX YpaB-
HEHU.

[Ipou3sBecTH nelCcTBHS HA/L MATPULIAMH.
BbruncnuTh onpenenanTens ¢ HTOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUi.

Brruuciuts onpenenuTens pa3iokeHHEM 0 IaHHOW CHUCTEME CTPOK (CTOJOIOB) € HC-
MoJIb30BaHUEM TeopeMbl Jlamaca.

Haiitu oOpaTHy0 MaTpUIly C IOMOIIbIO 3JIEMEHTapHBIX MPe0Opa30BaHUN HaJl CTPOKAMHU
1 1o popmyIie.

Pemmnte cucreMy TMHENHBIX ypaBHEHUI MAaTPUYHBIM METOJIOM.

Beruucnuts paHr MaTpHIbl METOAOM OKAMMIIEHHS] MUHOPAaMH.

[TokazaTe, yTO AaHHAs cUCTEMa CTPOK oOpasyeT 0a3uc apupMeTHYECKOro MPOCTpPaH-
ctBa R® 1 HaiiTH KoOpAMHATHI TaHHOI CTPOKH B 5TOM Ga3uce.

10. PemuTh cucTeMy TUHEHHBIX YpaBHEHHI 110 00001IeHHOMY npaBuiy Kpamepa.

KonTtpoabnas padora Nel Bo BTOpom cemecTpe
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10.

(TembI paznennoB 6 — 7 u3 Tabaubl myHkTa 2.3.3)

[TpowusBecTu neiCTBUS Hal KOMIUIEKCHBIMU YHCIIAMH B alreOpandeckoit popme.

HaiiTin xoMIUIeKCHBIE KOPHU KBAIPATHOTO YPABHEHHS U 3aIKCATh UX B alreOpandecKoit
dbopwme.

[IpeacTaBuTh KOMIUIEKCHOE YUCIIO B TPUTOHOMETPUYECKOM hopme.

Brruuciuth cTeneHs KOMIIEKCHOTO yucia 1mo hopmyine Myagpa.

N3Bieup KOpeHb 3aJaHHON CTETICHH U3 KOMIUICKCHOTO YHCIIA.

Haiitu Hanbonpmmii o6mumii nenutens (HOJ[) MHOTOWICHOB.

Bripazuth nuneitno HOJI yepe3 MHOTO4JICHBI.

Pa3oxuTh MHOTOWIEH 110 CTENEHIM JaHHOI'0 OMHOMA.

Otnenuth KpaTHbIE KOPHH MHOTOWICHA.

Hcnonpk3ys uHTepnoasuuoHuyio dopmyny Jlarpamxka, HaiTH 1o 3aJaHHBIM 3HAYEHUSIM
MHOT'OUJICH.

KonTpoabsnasi padora Ne2 Bo BTOpoM cemecTpe

(TembI pazienoB 8 — 9 u3 TabnUIEI TyHKTA 2.3.3)

1.

10.

HaliTu MakCUMaJIbHYI0 HE3aBUCHMYIO MOJCUCTEMY CHUCTEMBI BEKTOPOB U BBIPA3HUTh JIH-
HEHHO BCE BEKTOPBI CUCTEMBI YEPE3 BEKTOPBI HAWICHHON ITOJACUCTEMBI.

Haiitu 6a3uc nuHeitHONW 000JIOYKH M BBISICHUTH JIS)KHUT JIM JTAHHBIA BEKTOP B 3TOW 000-
JIOUKE.

Janbl 1Ba 6a3uca NpocTpaHCTBA. 3Hasi KOOPJUMHATHI BEKTOpa B OJJHOM 0a3uce, HalTu ero
KOOPJIHMHATHI B IPYIOM.

Haiitu 6a3uc cyMMbI TOIITPOCTPAHCTB U OMPEACIUTH PA3MEPHOCTh MX TEPECCUCHHS.
Haiitu 6a3uc nepeceueHus: HOAIPOCTPAHCTB U ONPEAETUTH Pa3MEPHOCTh UX CYMMBI.
BeIACHUTB sBISETCA IM CyMMa JAaHHBIX IMOANPOCTPAHCTB HEKOTOPOIrO MPOCTPAHCTBA
IPsIMOM CYMMOM.

OpToroHanu3oBaTh CUCTEMY BEKTOPOB JaHHOTO €BKJIMJI0BA IIPOCTPAHCTBA.

Haiitu 6a3uc opTOroHaJIbHOTO JIOMOJHEHHsS K JaHHOMY IMOJIPOCTPAHCTBY €BKJIMJOBA
IIPOCTPAHCTBA.

Haiitn opTOroHaNbHYI0 IPOEKIUI0 U OPTOTOHAIIBHYIO COCTABJISAIONIYIO0 BEKTOpA Ha MOJ-
IIPOCTPAHCTBO €BKJIMI0BA IIPOCTPAHCTBA.

B yHuTapHOM mpocTpaHcTBE HaWTH JUIMHBI ABYX AAHHBIX BEKTOPOB M yrojl MEX1y HHU-
MH.

KonTposbnasi paGora Ne 1 B TpeTbem cemecTpe

(temsI paznmenoB 10 — 11 u3 Tabmuipl myHkra 2.3.3)

1.

Haiitu Ga3ucsl o0Opasza W sapa JMHEHHOTrO oneparopa, 3aJlaHHOIO CBOEW MaTpullei B
craHaapTHOM Gaswuce mpoctpancTsa R".

3Hasi MaTpHILy olepaTopa B OJHOM Oas3uce, HAWTH ero MaTpPHIly B IpyroM 0a3zuce 3TOro
K€ POCTPaHCTBA.

Haiitu xapakrepucTuueckuii ¥ MUHMMaJIbHBII MHOTOYJIEHBI OllepaTopa, 3aJaHHOTO CBO-
el MmaTpuleil B HEKOTOpOM Oasuce.

Haiitn coOCTBEeHHBIE 3HAYEHUSI U COOTBETCTBYIOIINE UM COOCTBEHHBIC BEKTOPHI OIepa-



TOpa, 33JJaHHOTO CBOEH MaTpulieil B cTaHIapTHOM Oa3uce.

5. OmpenenuTh XOpJAaHOBY HOPMAIbHYIO (JOPMY MaTpHUIIBI OmepaTopa, JCHCTBYIOIIETO B
npocrpanctse C3.

6. Haiitu mMaTpuily COnmpspKeHHOTO omeparopa K cymMme (pa3HOCTH, IIPOU3BEICHUIO) IBYX
ONEPATOPOB, 3a/IaHHBIX MATPUILIAMH B HEKOTOPOM OPTOHOPMUPOBAHHOM 0Oa3uce eBKJIH-
JIOBa MPOCTPAHCTBA.

7. Haiitu MaTpuIy CONpsHKEHHOrO ONeparopa B JaHHOM HE OPTOHOPMHPOBAaHHOM Oaswce,
3Has €ro MaTpHUIly B 3TOM Oazuce.

8. Iloka3zaTp, YTO JAaHHBIA ONEPATOP YHUTAPHOTO MPOCTPAHCTBA, 33AAHHBIA CBOCH MaTpHU-
1Iel B OPTOHOPMUPOBAHHOM 0a3Huce, ABISETCS HOPMaIbHBIM M HATH OPTOHOPMHUPOBaH-
HBIN 6a31C U3 ero COOCTBEHHBIX BEKTOPOB.

9. TlpoBepuTts, SIBISETCS JH OMEpaTOp, 3aJaHHBIA MaTpUIIE B HEKOTOPOM 0aszHce eBKIIH-
JI0BA IPOCTPAHCTBA, OPTOTOHAJIbHBIM.

10. Iloka3atk, 4TO OmMEepaTOp YHUTAPHOTO MPOCTPAHCTBA, 3aJaHHBIA CBOCH MaTpuUIleH B He-
KOTOpPOM 0a3zuce, SIBISICTCS SPMHTOBBIM.

KonTpoabHnasi pa6ora Ne 2 B TpeTbeM ceMecTpe
(Tembl pazaenoB 12 — 13 u3 tabaums 2.3.3)

1. IlpuBecTu AEHCTBUTEIBHYIO KBAaAPATUYHYIO (HOPMY K HOPMAIBHOMY BH]Y, HCIIONB3YS
meton Jlarpanxa.

2. Haiitn nHAEKCH MHEPIMHA U CUTHATYPY AAHHOW NEHCTBUTENBHOW KBAJAPAaTUIHON (op-
MBI U 11I0Ka3aTh, YTO OHA 3KBUBAJIEHTHA (hopMe U3 3aJaHus 1.

3. IlpuBecTu KOMIUIEKCHYIO KBaJpaTHUHYIO (OPMY K CyMMeE KBaJIpaToB.
4. Tloka3zaTh, yTO JaHHAas KBaJpaTU4HAs (popma SBIsSETCS paclagaromieics.

5. OHpe,I[CJ'II/ITB B JaHHOM CIIHMCKE I[CflCTBHTCHBHBIX KBaApPATUYHBIX q)OpM, KakKu¢€ U3 HUX
SABJIIFOTCA ITOJIOKUTCIBHO UM OTPUILATCIIBHO OIMMPEACTICHHBIMMU.

6. VYxkazaTe oproroHaibHOE MpeoOpa3oBaHUE MEPEMEHHBIX, IPUBOIAIICE TaHHYIO KBaapa-
TUYHYIO POPMY K KAHOHUYECKOMY BHJLY.

7. JIns mIIOCKOCTH TOYEYHOTO €BKJIMIOBA MPOCTPAHCTBA, 3aJJaHHOW CHCTEMOU YpaBHEHHIH,
yKa3aTh KaKkyi0-HHOY/Ib CUCTEMY TOUYEK, 33JJaI0LINX €€ B O0IIEM PaCIONOKEHUH.

8. OmpenenuTs yroy MeXIy JaHHON MPSMOW M JaHHOW IJIOCKOCTHIO €BKITHI0BA TOYCYHO-
ro MPOCTPAHCTBA.

9. Haiitu paccTosiHue OT IaHHOM TOYKH J0 TUIEPIITIOCKOCTH, 3aJJaHHON CHCTEMOM TOYEK B
00111eM pacroioKeHUH B €BKJIMIOBOM TOUEYHOM TMPOCTPAHCTBE.

10. Haiiti yrom MexX1y TIOCKOCTSIMH B €BKJIMJIOBOM TOYEYHOM IPOCTPAHCTBE, 33aHHBIMU
CHUCTEMAaMHU YPaBHEHUH.

KonTposbHas padora B 4eTBepTOM cemMecTpe
(TemsbI paznenoB 14 — 16 u3 Tabmuipl myHkra 2.3.3)

KoHnTposbHas padora B 4eTBepTOM cemMecTpe

1. OI_ICHI/ITL KOJMYCCTBO OJHOPA3ZPAAHBIX YMHOX(CHHﬁ, HCIOJIb3YECMbIX ITPU YMHOXKXCHUU
CTOJIOMKOM M-3HAYHOTI'O YKCJIa Ha N-3HAYHOE.



2. Tloka3saTk, 4TO JBA JBY3HAYHBIX YKMCIIA MOKHO IEPEMHOMKUTH, UCTIONB3Ys TOJIBKO 3
YMHO>KEHUS OJJHO3HAYHBIX YHCEJ U YBEJIUYHMB YUCIIO CIOKEHUH.

3. HaiiTu anropuT™ AeNeHus JUIMHHBIX YUCEN, He TPEOYIOIMI GOIBIIOro nepeGopa npu
HaXO0XKJICHUU IIepBOM LU PHI YACTHOTO.

4. TlokasaTk, 4TO KOJBIO BBIYETOB 110 MOAYIIIO P> HE M30MOP(MHO MOJIO M3 P> BJIEMEHTOB.

5. Jlna 3agaHHOil MaTpUIlE! pasMepa p’ Ha p° , Tie p=2 WM p=3 , IPOBEPUTb, ABJIAETCS JIH
oHa Tabnmuuel yMHO)eHus B ojie GF( p?)npu kakoil-mu6o HyMeparum 3JeMEHTOB 3TOr0
OJIs1.

6. YCTaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MEKY MHOXKECTBOM PAIMOHATIBHBIX
Apo0elt U HEKOTOPHIM OMHOKECTBOM OECKOHEUHBIX MEPHUOJUUECKUX M-UYHbIX APOOEii.

7. Jlokaszarb, 4To JI060€ MOIOKHUTENBHOE palHOHabHOE Yncio 0 < o, < 1 MOXKHO mpencra-
BUTh B BUJIE CYMMbI OOpaTHBIX BEIMYMH DPA3JIMYHBIX HATypallbHbIX uncell. Ilokaszare, uto
TaKoe MPEeJICTABICHUE HE €JUHCTBEHHO.

4.1.2 IlpumepHBbIii IEpeYeHb TeM I0KJIAT0B

Tpetnii cemecTp

1. BasucHblii MuUHOP MaTpuIbl. HaxoxieHHe paHra MaTpHIbl METOJI0OM OKaiMIICHHS MUHO-
pamu.

Teopema Jlannaca u crneacTBus u3 Hee.
Omnpenenurens Npou3BeaeHUS MaTpull, GopMyaupoBka TeopeMbl bune-Komru.

O6006mennoe npaBmwio Kpamepa pemieHust mpou3BOJbHON CUCTEMBI IMHEWHBIX YpaBHeE-
HHU.

B owhn

5. Teopewma lllTypma u ee IpUMEHEHUE NPH OTAEICHUHU JEHCTBUTENIBHBIX KOPHEH MHOIO-
unena u3 R[X].

6. KOJ'ILI_[O MHOT'OYJICHOB OT MHOTHUX IHCPEMCHHBIX, J'ICKCI/IKOI‘pa(I)I/I‘leCKOC YnopsAaA04UCHUEC
YJICHOB MHOT'OYJICHA. KOJ'IBIIO CUMMCTPUUCCKHUX MHOTOUICHOB.

7. OcHoBHas TEOPEMA O CHMMETPHYECKUX MHOTOUJIEHAX.
8. ®akrTop-mpocTpaHCTRO.

JluneiiHble QyHKIUU Ha BEKTOPHOM MPOCTPAHCTBE, UX ONpENEIsIieMOCTh oOpazaMu Oa-
3uca.

10. ConpsxeHHOE MPOCTPAHCTBO, AyalbHbIi 6a3Uc, ECTECTBEHHBIH H30MOP(U3M.

11.Konb1o k1accoB BBIYETOB, KPUTEPHiA MOJIS.

12.Tlone anre6panvecknx dmce.

13.IMoarpynmnounsl, MoAKoOIbIA U TIOAIPOCTPAHCTBA, NpuMepbl. [ToHATHE 06 H30MOppHU3ME
anreOpanYecKuXx CUCTEM.

14.®opmyna Ditnepa. JlorapupmMudeckas u noKaszaTelbHas (yHKIMU KOMIUIEKCHBIX TIEpe-
MEHHBIX.

15. MuBapuanTHEIE MOANPOCTPAHCTBA IMHEHHOTO ONEPaTopa, pas3jIokKeHHE MPOCTPAHCTBA B
IPSIMYI0 CyMMY WHBApHAHTHBIX MOANPOCTPaHCTB. [IpsiMas cymMMma JMHENRHBIX ONEepaTo-
pOB.

16. KopHeBble moampocTpaHCTBa JIHMHEWHOTO omepaTopa, AeicTByromero Hax nonem C.
PassiokeHne MPOCTPAHCTBA B MPSIMYIO CYyMMY KOPHEBBIX TOIMPOCTPAHCTB JIMHEHHOTO
orieparopa.



17.Anroputm HaxoxkmeHus 0asuca, B KOTOPOM MAaTpHIIA JIMHEHHOTO OIEPATOpPa HUMEET
KHO.

18.Munumanbnbiii Muorounen u JKH®. KpuTepuii auaroHaIu3UpyeMOCTH ITHMHEHHOro
orepaTopa, JEMCTBYIOIIEro B IPOCTpaHcTBe Haf noneM C.

19. MonoxurensHo (HEOTPHIATENLHO) ONPEIEICHHBIE SPMUTOBBI ONEPATOPhl, CBOWCTBA.
Apudmernueckuii KOpeHb U3 HEOTPULIATEBFHO ONPEICIIEHHOT0 )PMHUTOBA OIIEPaTOpa.

20.Pa3noxkenne yHUTapHOTO (€BKJIMIOBA) IPOCTPAHCTBA B MPAMYIO CyMMYy Sipa JAaHHOTO
JMHEWHOTO oreparopa u 00pasza CONpsHKEHHOTO K HEMY OIeparopa.

21. BruoproHOpMHpOBaHHBIE 6A3UCHl YHUTAPHOTO (€BKIMI0BA) MPOCTPAHCTBA, CBA3b MEKILY
MaTpHUllaMHU OllepaTopa U CONPSHKEHHOr0 K HEMY ollepaTopa.

22. TlocTpoeHUe CHHTYISPHBIX 0a3UCOB /s JIMHEHHOTO OTOOPAKEHMS YHUTAPHBIX HPO-
CTpaHCTB. PazoxeHus IMHENHBIX ONEpaTOPOB YHUTAPHOT'O MPOCTPAHCTBA.

23.TlonsATre 0 MONUINHEHHON (yHKIMKM HA BEKTOPHOM MPOCTpaHcTBe. IIpeacrasieHue mo-
JTUIMHEHHOW (QYHKIIMHM B BUJE MOJWIMHEHHON (opMBI B (PMKCHPOBAHHOM Oasmce mpo-
CTPaHCTBA.

24 . JIuneiinsle, GUIMHENHbIE U NOTYTOPATUHEHHbIE (GYHKIUU, UX (OPMEL.
25. Cummerpuueckre GOpMBI U X CBA3b ¢ KBaAPATHYHBIMU (POPMAMH.

YerBepThlil cemecTp

Mogenp yncen ¢ mIaBaroed TOYKOU, MPEUMYIIECTBA, HETOCTATKHU.
OmuOKu OKpYIJIeHUs, HApyILIEHHUE aCCOLUAaTUBHOCTH.

Tounas nenouncieHHast apuMeTHKa, BHIYACITUTEIbHAS MOJIEIb.
Knaccrndeckne alnropuTMbl HEIOYUCICHHON apu(pMETHKH.

Jlenenue OONBLINX YUCEIL.

Anroput™m EBknnaa Haxoxnenne HOJL.

Knaccrndeckne alropuTMbl OJTUHOMHUAIBHONW apU(METUKH U UX CIIOKHOCTb.
OTHolIEHNE SKBUBAJIEHTHOCTH.

OTtobOpaxkeHus U anredpanyeckue CUCTEMBI.
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. ITonsg ¢ KOHEYHBIM YHCIIOM 3JIEMEHTOB.
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. Anroput™m EBKinnia u nienueie 1poou.
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. [IpencraBnenne nppalnoOHaIbHBIX YHCE B BUE LIETHOU IpOOH.

—
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. Pa3noxeHue 1ebix 4ucesl Ha MHOKUTEIIN.

. IIpocteie uncna. OcHOBHas TeopeMa ApHU(PMETUKH.
. @yHk1Ms Diniepa, CBOMCTBA.

. AIropuTM™M reHepanyy NpocThIX YUCEI.
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. BerueTsl, cBO¥CTRA.
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. Paznorxenne Ha MHOKUTEIN OOMBIINX I[EJIBIX YUCEI.
. Meton Pydpdunu-I'opuepa.
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. HHTCpHOJ’IﬂHI/ISI HarpaHx(a Had ITOJICM.

. I[CJ'II/IMOCTB IIOJIMHOMOB.

. AJIFOpI/ITM EBkinga Hag mojem.

. HerI/IBOI[I/IMBIe COMHOXKHUTCIIA ITOJIMHOMOB.
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. OTnenenue u anmpoKCUManus KOpHEH MOJIMHOMUAIIbHBIX YPaBHEHUH.



4.1.3 Ko110KBHYMBI

K texymieil oopMe KOHTPOJISE OTHOCSTCS KOJUIOKBUYMBL. B kaxmom u3 cemectpoB 1 — 3
IIPOBOAMTCS KOJUIOKBUYM B LEJISIX 3aKPEIUIEHUS CTYACHTaMU 3HAHUN TEOPETUYECKOro MarepHa-
na. KomiokBuyM MOKET NMPOBOAUTHCS B YCTHOM W B MUChbMEHHOU ¢opme. [Ipu 3TOM cTyneHt
JIOJKEH MOJITOTOBUTH MUCBMEHHO OTBET (JUIs1 yCTHON (pOpMBI — TE€3HCHI OTBETA) HA J[BAa BOIPOCA
U3 NPUMEPHOTO NEPEYHS TEOPETHUUECKUX BOIPOCOB K IK3AMEHY, KOTOPBIM IPHUBENEH HUXKE B
nyHkTe 4.2.1. [To70XKUTENbHBIN OTBET CTYJCHTA MOXKET OBITh YUTCH MPH Clade IK3aMeHa.

KosutokBuym 1-it Bonpoc u3 nepeyns | 2-ii Bonpoc u3 nepey- | Homepa koHTpoO-

B nyHkre 4.2.1 cpeam
BOIIPOCOB 1O HOMe-
pamu

He B nmyHKTe 4.2.1 cpe-
M BONPOCOB MOJ HO-
MepaMH

JHUpyeMbIX pa3je-
JIOB B Ta0aune 2.3

1-# cemectp 15-29 30-39 3-5
2-i1 cemecTp 10-25 26 —41 7-9
3-ii cemecTp 1-14 15-28 10-11

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecraunuu

[TpomMexyTodHast aTTecTalus B K&KIOM U3 YEThIPEX CEMECTPOB MPOBOIUTCS B (popme 3K-
3aMeHa.

4.2.1 IlpumMepHBIii IepeYeHb BONPOCOB K IK3aMeHaM

IlepBblii cemecTp
1. CucreMbl TMHENHBIX YPABHEHUH U CBSA3AHHBIE C HUMU MOHATHUS.

2. DneMeHTapHbIe TIPeoOpa3oBaHus HaJl ypaBHEHUSIMU CUCTEMbl JUHEHHbIX ypaBHeHHH. [ToHs-
THE 00 YKBUBAJIEHTHOCTH CHUCTEM (UJUTFOCTpAIus).

3. Cxema j10Ka3aTellbCTBa TEOPEMbI 00 SKBUBAJIEHTHOCTU CHCTEM JIMHEWHBIX YpaBHEHUH.
4. Meton "aycca perieHns: CHCTEMbI TUHEHHBIX YPaBHEHUH.

5. MccnenoBanre CUCTEMBI JIMHEWHBIX YPABHEHUM CTYIIEHYATOrO BHU/IA.

6. Apudmernueckoe NpocTpaHCTBO CTPoK R ", moxamnpocTpaHcTBO.

7. CucremMa OJJHOPOJIHBIX JIMHEWHBIX YpaBHEHUH (JIeMMa U CJIe/ICTBUE U3 HEe).

8. IIpocTpaHCTBO pELICHUI CHUCTEMBbI OJHOPOJHBIX JIMHEHHBIX ypaBHEHUH, (QyHIaMeHTalbHas
CHUCTEMA PEILCHUM.

9. Anroput™M HaxoXIeHUs (PYHIAMEHTAIbHOM CHUCTEMbI PEIIEHUH CHUCTEeMbl OJHOPOAHBIX JIH-
HENHBIX YpaBHEHUH (MIUIIOCTpALIHS).

10. CBs13p MeX /1y MHOKECTBAMH PELIEHUIN HEOHOPOIHON M aCCOLIMMPOBAHHOMN C HEM OJHOPOA-
HOM CUCTEMBI JIMHEWHBIX YPABHEHUN.



11. Anroput™M HaxO0XICHHUsSI OCHOBHBIX PEIICHHA CHCTEMBl JIMHEWHBIX YpaBHEHUU (MILTIOCTpa-
).

12. Matpuiipl, UX BUJbl U CBA3aHHBIE C HUMU HOHSTHSL.
13. CnoxeHnue (BbIUMTAHUE) MATPUL] U YMHOKEHHE MaTPUIL] Ha YK CIIa, CBOMCTBA.
14. YMHOXEHUE MaTpHUIl, CBOUCTBA.

15. HepeCTaHOBKI/I N CUMBOJIOB, UX YUCIIO. YetHOCTH INEPECTAHOBKH U €€ UBMCHCHHUC ITPU TPAHC-
IIO3UIIHH. Umncno 4eTHRIX M HEUETHBIX IIEPECTaHOBOK.

16. [TogcTaHOBKH N-H CTETICHHU, UX YUCIO. Y MHOKEHHUE TOJICTAHOBOK (3aBUCUMOCTH PE3yJIbTaTa
OT BBIOOpA TEPMUHOJIOTHH ).

17. YeTHOCTH MOACTAaHOBOK N-Ii CTEIEHH, €€ HE3aBUCUMOCTh OT BHJa 3aIIMCH IMOJICTaHOBKH. Ync-
JIO YETHBIX ¥ HEUETHBIX MOJCTAaHOBOK.

18. Ompenenenue onpenenutens N-ro nopsiaka. [Ipasuna Cappuyca.
19. CgoiicTBa onpeaenuTeneu.

20. ANropuT™M BBIUMCICHHS OIpPEIEIUTENsI C TMOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHU HaJ
cTpokamu u cronbuamu. [Ipumepsl. Kputepuit paBeHCTBa ONpEAECTUTENS HYIIIO.

21. Pa3noxxeHue onpenenuTess no cTpoke (cTonoiry).

22. O6paTHast MaTpuLa, BEIBOJ €€ hopMyIbl. [IBa criocoba BeIUMCIIEHUS] 0OpaTHOM MAaTPULIBIL.
23. ®opmynuposka Teopemsl Jlamnaca. CieacTBUs U3 TEOPEMBI.

24. Onpenenurenb NPoU3BEACHUs MaTpull, (popmynruposka Teopemsl bune-Komm. I[Tpumepsi.
25. Panr cuctemsl CTpOK nmpocTpancTsa R "

26. lIpuBeneHne MaTpUIlbl C ITOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUi HaJ €€ psgaMu K KaHO-
HUYECKOMY BHUY (WILTIOCTpAINs).

27. Metoa okaliMJICHHSI MUHOPOB (HILTIOCTpPALIs).
28. IlpaBuno Kpamepa pernieHus CUCTEMbI JIMHEWHBIX ypaBHEHUN (MIUTIOCTpAIus).

29. Teopema Kponekepa-Kanemmu (popmynuposka). Obobuiennoe npasuio Kpamepa perienus
CHCTEMBI JIMHEHHBIX YpaBHEHUN (MJUTIOCTpALUs).

30. OrobpaxeHust MHOXKECTB U CBA3aHHbIE C HUMU MOHATHS. [Ipumepsl.

31. Buabl oTroOpakeHU MHOKECTB C MIUTFOCTpallMel Ha IpUMepax.

32. IIpeoOpa3oBaHusl MHOXECTBA, UX YMHOKeHHE. CHMMETpUUYECKU MOHOU TPeoOpa3oBaHUM.
33. IToncTaHOBKM MHOXKECTBA, UX YMHOKEHHE. CUMMETpUYEcKas TpyIa NoJICTaHOBOK.

34. I'pynnonipl, UX BUBI U IPOCTEHIIINE YTBEPKIACHHUS.

35. TepmuHOIOTUS B TEOPUH IPYNIIOUI0B. [IpuMepsI rpyNIon10B pa3InyHbIX BUJOB.

36. Onpenenenue Konblia U onpezesneHue nous. [lpumep noss u npuMep Kojblia, HE SBIISIOLIE-
rocs MOJIEM.

37. Buael konen, npuMepbl KOJIEl pa3IndHbIX BUJIOB.



38. OnpeneneHre BEKTOPHOTO MPOCTPAHCTBA HAJI MOJIEM, IPUMEPHI BEKTOPHBIX POCTPAHCTB.
39. Onpenenenue anreOpsl HaJl MOJIEM, IPUMEPHI AIITe0p.

Bropoii cemecTp

[TocTpoeHue mosist KOMIUIEKCHBIX YHCEL.

Anrebpanueckas popma 3arucy KOMIUIEKCHOTO YHCIIA U CBSI3aHHBIE C HEIO TOHSATHSL.
ConpspkeHne KOMIUIEKCHBIX YHMCENl, CBOWCTBA.

MOI[y.]'IB KOMIIJICKCHOT'O YHCJia, HCPABECHCTBO TPCYTI'OJIbHUKA.

A

Tpuronomerpuueckasi popma 3anucH KOMIUIEKCHOTO YKCIIa, MYJIbTUILIMKATUBHBIE CBOMCTBA
MOJYJISI U apT'yMEHTA.

6. JlelicTBUA HAJl KOMIJIEKCHBIMU YHCJIAMHU B KOMIUJIEKCHOM IJIOCKOCTH C MOMOIIBIO IIUPKYJIIS U
JIMHEUKHU.

®opmyna Myaspa.
M3BneueHune KOpHel U3 KOMIUIEKCHBIX YHCEIL.
[{uknnyeckas rpynmna KOpHeW N-U CTENEHU U3 €INHHULIBL.
10. KonbI10 MHOTOUJIEHOB OT OJHOI TIepEMEHHO.
11. Jlenenue ¢ 0CTaTKOM B KOJIbIIE MHOTOUYJIEHOB.
12. JlenumocTh MHOTOUIIEHOB, CBOKCTBA.
13. HOJ1 u HOK muorounenos, aaroputM EBkiuna.
14. Tleppas popmyauposka Teopemsl bezy. Cxema ['opHepa U HEKOTOPBIE €€ IPUMEHEHHS.
15. Bropas popmymuposka Teopemsl besy. KpaTHOCTh KOpHS MHOTOWIEHA. [IpUMeEpBL.
16. Otnenenne KpaTHBIX KOPHEH MHOTOUIIEHA.
17. DxBuBanenTHbIE GOPMYIUPOBKH OCHOBHOM TEOPEMBI AIT€OPBL.
18. ®opmyns1 Buera.
19. Kanonnueckoe npeacrasnenue maorowieHos B R[x] u C[Xx].
20. Unrepnonsuuonnas gopmyina Jlarpanxka.

21. Jluneitnas 3aBHCHMOCTh M HE3aBHCHMOCTh CHCTEMBI BEKTOPOB BEKTOPHOIO MPOCTPAHCTBA,
MIPOCTEMNIIINE CBOMCTBA.

22. JleMMa 0 KOJHUECTBE BEKTOPOB B JIMHEMHON HE3aBHCUMOM CUCTEME, SIBIIAIOLIUXCS JIMHEMU-
HBIMU KOMOWHAITUSIMHA BEKTOPOB JIPYTOl CUCTEMBI.

23. MakcumanbHas TMHEHHO He3aBUCHMAas TIOICUCTEMA, PAHT CHCTEMBI BEKTOPOB.
24. bazuc BEKTOPHOTO IPOCTPAHCTBA, PA3MEPHOCTb.
25. Matpuna nepexo/a OT OJHOTO 6a3Kca MPOCTPAHCTBA K IPYTOMY, €€ CBOWCTBA.

26. KoopauHaThl BEKTOpa B 3a[aHHOM 0a3HCe M MX U3MEHEHHE TIPH TIEPEXOJIE K APYToMy Oasucy
MIPOCTPAHCTBA.

27. U30M0opu3M BEKTOPHBIX POCTPAHCTB.



28.
29.
30.
31.
32.
33.

34,

35.

36.

37.

38.

39.

40,
41.

N o g &

10.

11.
12.

TeopeMa 0 pa3sMEPHOCTH CYMMBI U IIEPECEYEHUU TTOATPOCTPAHCTB.
[Ipsimas cymma oanpoCTpaHCTB.

EBKIMIOBO IPOCTPAHCTBO, CBOMCTBA CKAISPHOTO IIPOU3BEACHUS.
Hepasencto Komu — byHsikoBckoro.

MeTtprueckue COOTHOUIEHUMSI B €BKJIMIOBOM ITPOCTPAHCTBE.

OproroHanbHas U OPTOHOPMHUPOBAHHAS CUCTEMbI BEKTOPOB €BKJIMJIOBA NPOCTPAHCTBA, HE-
KOTOpbIE CBOMCTBA.

HpOHGCC OpTOTrOHAJIN3alIuN FpaMMa - I_HMI/I,Z[Ta CHUCTEMBI BEKTOPOB €BKJIMJOBA IIPOCTpaH-
CTBa.

CymiecTBOBaHHE OPTOHOPMHUPOBAHHOTO 0a3nuca B KOHEUHOMEPHOM E€BKJIMJIOBOM IPOCTpPAH-
cTBe. [leficTBUS Ha/ BEKTOpaMH B KOOpJIUHATHOU (hopMme.

OproroHanbHOE JONOJIHEHUE K MOANPOCTPAHCTBY KOHEUHOMEPHOI'O €BKJIMJI0BA IPOCTPAH-
CTBa, Pa3JIOKEHUE IMPOCTPAHCTBA B HPSIMYIO CYMMY HOJIPOCTPAHCTBA U OPTOrOHAIBHOIO
JIONIOJIHEHUS K HEMY.

OproroHanbHast IPOEKIMs BEKTOpPA Ha MOANPOCTPAHCTBO.

EBKi110B H30MOpHU3M.

YHHATapHOE POCTPAHCTBO, CBOMCTBA CKAJISIPHOI'O IPOU3BEICHHUS.

MeTtpuueckue COOTHOUIEHHS B YHUTAPHOM IPOCTpaHCTBE, HepaBeHCTBO LlIBapia.

Bonpocsl, CBA3aHHBIE C OPTOrOHAIIBHOCTBIO B YHUTAPHOM IIPOCTPAHCTBE.
Tpernii cemecTp

JIuneliHble 0OTOOPaXXEHUS U ONEPAaTOPbl BEKTOPHBIX MIPOCTPAHCTB.

Marpuiia tuHEeHHOTO 0TOOpaXEHUsI B HEKOTOPHIX Oa3ucax npoctpanctB. KoopamnaTter obpa-
3a BEKTOpa MpH €ro JIMHEHHOM OTOOpaKEHUH.

N3meHenne MaTpuIlsl TUHEHHOTO OTOOpakeHUsI (omeparopa) Mpyu W3MEHEHUU 0a3ucoB Mpo-
CTPaHCTB.

O06pa3 u Aapo TUHEHHOTO OTOOpaKEHUS.
Panr u nedext TuHeHOro 0ToOpaskeHus, UX CyMMa.
[TpocTpaHCcTBO JIMHEHHBIX OTOOpaKEHU, anredpa JIMHEHHBIX ONepaTOPOB.

HeBbipoxkneHHoe nuHeliHOe oToOpakeHue. [lonHas nuHelHas rpymnna HEBBIPOKACHHBIX JTH-
HEWHBIX ONIEPaTOPOB.

N3omMopdu3M npocTpaHCTBa TUHEHHBIX OTOOPaKEHUH MPOCTPAHCTBY MPSMOYTOJIBHBIX MaT-
pHIL.

N3omopdu3m anredpsl (rpymnibl HEBBIPOKAECHHBIX) ONEpaTopoB anredpe (rpymnmne ¢ HeHyle-
BBIM OIPEJIEIUTENIEM) KBaAPATHBIX MaTPHLI.

VHBapraHTHBIE TTOANPOCTPAHCTBA JIMHEWHBIX ONEPAaTOPOB, MHBAPHAHTHOCTh 00pas3a u sapa
OIIepaTOPHOTO MHOTOYJICHA.

[Ipsimast cyMmMa TUHEHHBIX ONEPaTOPOB.

CoOcTBeHHbIE BEKTOPHl U COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX OMNEpaTOpOB, COOCTBEHHBIE
HOJAIIPOCTPAHCTBA.



13. Jlmaronanmmsupyemble JTUHEHHBIE OTIEPATOPHI.
14. XapakTepucTHUeCKHii MHOTOWICH KBaJAPaTHOW MaTPHIIkI (omieparopa).

15. Pa3noxeHne npocTpaHCTBAa B HPSIMYIO CyMMY HMHBAPUAHTHBIX IMOANPOCTPAHCTB OTHOCH-
TEJIBHO OIIEpaTOpa ¢ NOMOLIBIO MHOTOYJICHOB.

16. KopHeBble MOANPOCTPAHCTBA JIMHEHHOTO OIIEpaTopa.

17. Teopema I'amunbrona — Kanu.

18. MuHUMaIbHBII MHOTOYJICH OTlepaTopa.

19. TlonsTHe 0 x0pIaHOBOW HOPMAILHON (hOpME MATPHULIBI ONIEPATOPA.

20. Munumanbnelii MHOTOWIeH 1 JKH® MaTpuiiel oneparopa, KpUTEpUid AUaroHaIu3upyeMOCTH
oreparopa.

21. ComnpsikeHHOE OTOOpaKEHUE K JIMHEHHOMY OTOOpa)KEHUIO YHUTAPHBIX (E€BKIUIOBBIX) MPO-
CTPAHCTB, €r0 CYIECTBOBAHUE U €AUHCTBEHHOCTb.

22. Marpwuua conpspKeHHOTO 0TOOpaXeHHs B OPTOHOPMHPOBAHHBIX Oa3zncax.

23. PaznoxeHue yHHUTapHOTO (€BKJIMIOBA) MPOCTPAHCTBA B MPSIMYIO CYMMY sijipa orepaTropa H
o0pa3a COIpsHKEHHOT 0 oleparopa.

24. Teopema llypa nns TMHEHHOTO ONEpaTopa YHUTAPHOTO MPOCTPAHCTBA.

25. HopmanbHBIH omepaTop YHUTapHOTO HMPOCTPAHCTBA, CYIIECTBOBAHKE JJISl HETO OPTOHOPMH-
pOBaHHOIO 6a3uca U3 COOCTBEHHBIX BEKTOPOB.

26. YHHTapHBIHA ONepaTop yHUTAPHOTO IPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OTIEPaTopa.
27. DpMUTOB ONEepaTOp YHUTAPHOT'O MIPOCTPAHCTBA, KPUTEPUU.
28. OpTOroHANBHBIN U CHMMETPUYECKHUIA OTEPaTOPhI EBKIMIOBBIX MPOCTPAHCTB, CBOMCTBA.

29. KBagpatnunas ¢opma, ee Marpuia u panr. MiaMenenue Marpuilbl GOpMbl TpU JIUHEHHOM
npeoOpa3oBaHUM TEPEMEHHBIX.

30. ITpuBenenue kBagpaTHUHON (HPOpMBI MeTOIOM Jlarpanixka K KAHOHMUECKOMY BUIY.
31. HopmanbeHbIi BU KBaJpaTHUHBIX (GOpM.

32. 3aKOoH MHEPLMHU ACHCTBUTEIbHBIX KBAPATHUHBIX (POPM.

33. Pacnanarormmecst KBaapaTHIHbIE (OPMBI.

34. TlonoXuTeabHO OIpeesieHHbIE KBaApaTUYHbIE (POPMBI, KpUTEPHIA.

35. IlpuBenenne AEWCTBUTENHHON KBaApaTHUHOW (HOPMBI K KAHOHHYECKOMY BHY C TIOMOIIBIO
OpPTOTOHAJIBHOTO MPEe0Opa30BaHus IEPEMEHHBIX.

36. Ad¢duHHOE M eBKIUI0BO TOYEUHOE IPOCTPAHCTBA, ah(pUHHBIC U IEKapTOBBI KOOPAWHATHI.

37. TInockocth B ad(UHHOM MPOCTPAHCTBE, MapaMeTPUUIECKOe 3aJaHUE U 3aJaHHE CUCTEMOM
TOYEK B O0IIIEM PacOI0KECHHUH.

38. OOme ypaBHEHHS IIOCKOCTEH B €BKIMIOBOM TOYEHYHOM MPOCTPAHCTBE, B3AUMHOE PaCIIo-
JIO’KEHUE IJIOCKOCTEN.

39. TIpeoOpazoBanHus KOOpAUHAT. J[BIKEHUS, UX aHATTUTHYECKOE 3aJaHHe.
40. Buabl IBYOKEHUH, MX KIIACCH(UKAITHS.

41. Addunnsle npeobpazoBanus adp(GUHHBIX TOYEUHBIX NMPOCTPAHCTB, FEOMETPUUECKUNA CMBICI
onpenenutens apduHHOTO MpeoOpa3oBaHMS.

42. KBagpuku, ux appuHHas KiIaccupUKaIus.



43. TeopeTUKO-TpyMNIoBasi TOUKA 3peHHUs Ha TEOMETPHIO.

YerBepThlil cemecTp

KomnbrotepHas anreOpa v 4uCICHHBINA aHATIH3.
Mozens 4ncen ¢ II1aBaroIIed TOYKOU, IPEUMYILECTBA, HEJOCTATKH.

OmuOKH OKpYIJIEHHUs], HApYILIEHNUE aCCOLUAaTUBHOCTH.

Tounas nenouncneHHas apudMeTrKa, BBIYUCIUTENbHAS MOJEIb.
ANTOpPUTMBI U UX CIIO)KHOCTb.

Knaccrnyeckue alropuTMbl LEIOYUCICHHON apupMeTHKY.

Jlenenue OONBITUX YUCEN.

® NN kWD

CyYeTunKHU B CHCTEME C 3aJaHHBIM OCHOBAHHCM.

e

AnroputMm EBxiinga. OueHka CiI0KHOCTH.

10. OTHO1IEHNE SKBUBAJIEHTHOCTH.

11. OToOpaxeHus u anredpandecKue CUCTEMBI.

12. I'pynnsi. Konsua. [oss.

13. Tlonst ¢ KOHEYHBIM YHUCIIOM 3JIEMEHTOB.

14. lenumocTs nenbix yuces. OUeHKH HauXyALIero ciyyvasl.

15. Anroputm EBKiinjia u nensblie 1poou.

16. IlpeacraBpnenue uppanoHAIbHBIX YUCEI B BUJE LIETTHON Apo0u.
17. Pa3noxeHue LEeabIX YUCel Ha MHOKUTEIH.

18. IIpocteie yncna. OcHoBHasi TeopeMa ApUPMETUKH.

19. ®ynkiusa Ditnepa, CBOMCTBA.

20. AIropuT™M reHepanuy IpoCThIX YNUCE.

21. llenpie yncna o MOAyI IO m. BeiueTsl, cBOMCTBA.

22. IIpuMeHeHne TMHENHBIX CPaBHEHUH 110 MOYJIIO M.

23. Teopembr depma, Ditnepa, Bunscona.

24. I'pexo-kuTaiickas Teopema 00 ocTaTKax.

25. PaznoxeHre Ha MHOXKUTENU OOJIBIINX LIEbIX YHCEIL.

26. CicoyHoe MpeICTaBIICHNE TTOJIMHOMOB.

27. Knaccuyeckue alnropuTMbl MOJIMHOMUAIBHOM apu(METHKHU U UX CI0XKHOCTb.
28. Meton Pydhdunu-I'opaepa.

29. Nnrepnonsauus Jlarpanxa HaJl OJIEM.

30. JIenmMOCTh TTOJIMHOMOB.

31. Anroputm EBknuaa Haja nonem.

32. HenpuBoAMMBIE COMHOKHTEN ITOJIMHOMOB.

33. OTaeneHue U anmpoKCUManus KOpHeil MoJIMHOMUAIBHBIX YpaBHEHUH.

4.2.2 Cincoxk TMNOBBIX NMPAKTHYECKUX 3aJaHMI (Ul J1aOOpaTOPHBIX 3aHATUH, KOH-
TPOJIHBIX pabOT U SK3aMEHOB)



1. Haitnure MHO>KECTBO peleHui CHUCTEMBI JIMHENHBIX ypaBHEHUH
X -4x, -X, +3x, =-3
-2Xx, +8x, +3x, -8x, =8-
-X, +4X, +2X, —-5X, =5

1

4

2. Haiigure QyHIaMEHTaIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JMHEWHBIX OJHOPOIHBIX ypaBHE-
HUM

X, —4x, =X, +3x, =0

-2x, +8x, +3x, -8x, =0-
—-X, +4x, +2x, -5x, =0

3 4 1 2 9 8

3. Beramciure matpuny AB—-2C ,tne A_|1 2| B:[ J, C=|4 3
4 3

2 1 3 2

4. C momomipl0 3JIEMEHTApHBIX MPeoOpa3oBaHUN HAWIUTE MaTpUIly, OOpaTHYI0 K MaTpHIIe
11
[1 :
21

11
5. Ilo dpopmyne HaiinuTe MaTpuIly, OOpaTHYIO K MaTpuUIe 1 0
2 1

N P N

N b O

6. Pemmre cuctemMy JIMHEWHBIX ypaBHEHUMN ax -5y =4 MaTPUYHBIM CIIOCOOOM.
5x +2y =3
2 1 2
7. Paznoxure onpenennTenb a b ¢ M OYKBEHHOMY psJTy.
1 3 3
. . -7y =3
8. PemmTe cucreMy JTMHEMHBIX YpaBHEHUN o npaBuwity Kpamepa.
4x +3y =5
5 6 1 3
9. C noMo1IbI0 3JIEMEHTaPHBIX PEOOPa30BaHHI BEIYUCIUTE ONPECTUTENh 2 3 -1 2
2 3 0 1
4 6 -1 2




10. Metonom OKalMJICHUS MHHOPOB BBIYUCIIUTE paHr MAaTPHUIIbI
2 -3 1 -2 1
-4 6 -2 4 -2].
-6 2 1 1]
2 -3 1 3 O

11. Tlo o6o6menHomy mnpaBmiy Kpamepa pemmre cucTeMy JHHEHWHBIX YpaBHCHHUH
2x, —=3X, +X, -—-2x, =1

—4x, +6x, —-2X, +4x, =-2 .
4x, —6x, +2X, +X, =1
2x, —=3X, +X, +3x, =0

12. Harigure KaKyIO-HI/I6yI{L MaKCHUMaJIbHYIO JIMHEWHO HE3aBUCHUMYIO IOJCHCTEMY CHCTCMBI
CTpOK U1, Uz, U3, Us, TIC

u= (3-21-2),
u,= (6;-4;2,-4),
u, = (3-2,1-3),
u, = (6,—4; 2;-3).

13. Ctpoku U1, Uz, U3, U4 BBIpA3HUTE JIMHEHHO Yepe3 CTPOKH IOJICUCTEMbI, HalJICHHOW B 3aJIaHUH
12.

14. B nuneiinoi o6osouke L (U1, Uz, Us, Us) HaliauTe Takoil 0a3uc, 4TOObI CyMMa KOMITOHEHT
Ka)KIOW ero CTpoKu ObL1a paBHa 3.

15. TlokaxuTe, 4TO CHCTEMa CTPOK V1, V2, V3 06pasyeT 6asuc mpocTpanctsa R ® u naiizure xoop-
JMHATHI BEKTOpa V B 3TOM 0asuce, e

v,= (21 2),
v, = (311D,
v, = (221),
v= (1-21).

16. [IpencraBpre B anredpandeckoil popMe KOMIIIEKCHOE YUCIIO

,_ 3721+ () L+2i)
B 2—j

2 - -
17. Pemmmts ypaBHeHue X — (4 + I)X +5—1=0 u 3anucars ero xommIeKcHbIe KOPHH B

anrebpandeckoit popme.

J3i-1
1—i

18. IIpencTaBuTh KOMIIEKCHOE YHUCIIO 7 = B TPUTOHOMETPHYECKOM popme.




J3-1)"
1-i

19. IIpencTaBUTh KOMILJIEKCHOE YHUCIIO 7 — B anreOpanyeckoit popme.

J3i-1
1—i

20. Beinucatp Bce KOMIUIEKCHBIE KOPHU ISTOW CTENEHU U3 YUClia 7 =

21. HaliTu yacTHOE M OCTAaTOK IPU JIE€JIEHUH MHOIOWIEHA x> +5x* +6x° —2x* —3x+1

Ha MHOTOWIEH 5X4 + 20X3 -l—].8X2 —4x-3.
22. Pa3noXute MHOTOYJIEH 2x3 —3x 2 +1 1o crenensm 6unoma x+3.

23. Haiitu panmoHaibHble KOPHU MHOTOWICHA X' —8x*+7x* —8x+4 u OTIPENIETTUTh UX
KpPaTHOCTb.

24.  Haligure HauOoONbLIMI OONMN HETUTEND f (X) =X =2xX =X =X+ 3 u

g(x)=x°-1.

25. Haligure nuHEHHOE TMIpEICTaBICHUE HAMOONBIIEro OOIIEro JCeNUTENsl MHOTOYICHOB

f(X)=x"-2x°-x*-—x+3 u g(x)=x°-1.

26. JlauHbri MHOTOUNEH x1° + x2° + Xx3° — 2x1x2 — 2x1X3 — 2X2X3 MPEJICTABUTH B BHJIE MHOTOUICHA
OT 3JIEMEHTAPHBIX CHUMMETPHUUYECKUX MHOTOUICHOB.

27. Haiitu opTOHOpMHUpPOBaHHBIN O0a3uc moanpoctpanctBa U = L(a1, a2) eBKIMIOBA MPOCTPaH-
crBa R*, rie a1=(1,0,-2,2), a2=(2,3,-4,4).

28. Haiit opTOroHaJIbHYIO MPOESKIHIO ¥ OPTOTOHAIBHYIO COCTaBstomIyio Bektopa b = (3,1,0,3)
na roanpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

29. Haiitu 6a3uc OpTOrOHAJIIBLHOTO JOMOJHEHUS B R* k noanpoctpanctBy L(ai, a2), tae ai1=(1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitu xocuHyc yria Mexay Bekropamu c1=(2+i, -2) u C2=(1+i, 1-i) yHuTapHOro MpO-
ctpanctBa C2.

31. Haiitu kakoii-HuGYyIb BEKTOP €IMHUYHON IIMHBI B YHUTApHOM IpocTpancTBe C2, KOTopblii
OPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) ¥ UMeeT BEUIECTBEHHYIO NIEPBYIO KOMIIOHEHTY.

32.TIpuBeCTH BENIECTBEHHYIO KBAAPATUUHYIO GOpMY 2X1X2 - X2°

YCCKOMY, a 3aTCM U HOPpMAJIbHOMY BUOY.

MCTOAOM Harpaana K KaHOHH-

33. Onpenenuth paHr, WHJEKCHl MHEPIMH U CUTHATYPY JTAaHHOM KBaJIpaTUYHOU (POPMBI 2x1x2 -

X22.

34. Pa3nouTh B NMPOU3BEACHUE BYX BELIECTBEHHBIX JHUHEWHBIX (POpPM KBagpaTHUuHyIO (HopMy
3x12 + 4x2% - x3% + Sxx2 + 2x1x3.



35. BEISICHHTB, Kakoe n3 JABYX oToOpaxkeHwii R® B R?, ompeseieHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) U (x1, x2) B (2x2, 2x1-x2) YV x1,x2€R, ABIsSETCS TUHEWHBIM OMEPATOPOM H
yKa3aTh €I0 MAaTPHILy B CTAaHIapTHOM Oa3uce IpocTpaHcTsa R2,

36. Jluneiinslii omepatop A mpocrpanctBa R? B Gasmce o1 =(0,1), g2 =(1,1) umeer mMarpuiy

[Al= (_1

L 0)’ a JMHEWHBIN orepaTop B TOro ke MpocTpaHCTBa B CTaHAAPTHOM 0a3uce e1,e2 —

1 -1
marpuily [Bl. = ( ) j Haiitu marpuiy [AB-2A4]q.

0
4 2 -5
37.Matpuna |6 4 —9| sBusercs MaTpuuel IMHEHHOro omepartopa mpocTpaHcTBa R® B
5 3 -7

CTaHAApTHOM basuce. Haiinute COOCTBEHHbBIE 3HAYEHHUS H BCE COOTBCTCTBYIOIIMEC UM co0-
CTBCHHBIC BCKTOPLI OII€paTopa.

38. Jluneiinsie onepatop A mpoctpanctBa C? B 6asuce (1 =(-1,0), g2 =(1,-1) umeer MaTpuiy

0 -1
[Alq= (1 . j Haiitu matpuity [A*]q.
|

39. BbIACHUTS, KaKue U3 CIeAyIONHIX YeThIpeX TMHEHHBIX OnepaTopoB npoctpancTtea C? , MMe-

0 - 0 —iY(—=i 0)\(O i
IOIIMX MaTpulbl BHUAA W , A B CTaHJApTHOM Oasuce, SIBIISIIOTCS
1 0 11 0 1 i 0

HOPMaJIbHBIMH, YHUTAPHBIMU UJIX SPMHUTOBBIMU.

40. Yka3aTe OpTOroHaJbHOE MPeoOpa3oBaHue MEPEMEHHBIX, PUBOIAIIEE BEIECTBEHHYIO KBa/I-
paTuunyto popMmy Sx12 + 8x2% + 5x3? — 4x1x2 - Sx1x3 — 4x2X3 K KAHOHHYECKOMY BHJLY.

41. JInneiinsle nonnpocTpancTea Ly u L, mpocrpaHcTBa R* HATAHYTHI HA CHCTEMBI BEKTOPOB
a;,ay,a3 U by, by, by coorBercTBeHHO. HailiT 6a3uc cyMMbl 1 pa3MEpHOCTb IepeceueHus Moa-

npocTpanctB Ly u L,,rae

a=(11%1),a, =(11L-1-1),a =(3-11-1),
b, =(1,-1-1,1),b, =(2;-2;0;0),b, =(3-111)

42 Haiitu 6a3uc nepeceyeHus MOANpoOCcTpaHcTB Ly u L, u3 3amanus 41.

43. HaiiTi ’%o0paaHoBY HOPMaJIbHYIO (hOpMy MAaTpHIIBI TMHEHHOTO omepatopa mpocTpaHcTsa R2,
1 2 -1

MaTpHIla KOTOPOTO B CTAaHAPTHOM 0a3uce UMEET BUJT 2 5 _3

3 7 -4



44. Haiitn 6a3uc npoctpancTBa R, B KOTOpOM MaTpuia orneparopa U3 3aJaHus 43 MMeeT kKop-
JTAHOBY HOPMAJIbHYIO (hopMmy.

45. Haiitu cob6cTBeHHBIE MOAMPOCTpaHcTBa onepartopa A : R® — R® marpuua kotoporo B cran-

2 1 3
JApTHOM 0a3uce UMEET BUJT 1 5 6|
3 6 8

46. HailTu OpTOHOPMHUPOBAHHBIN 0a3KC, COCTOSAIMIMMI U3 COOCTBEHHBIX BEKTOPOB omeparopa A
u3 3afaHus 45.

47. Haiitu oproroHanbHyto Matpunly 7' U IMaroHajabHYIO MaTpuily B, 1Uisi KOTOPBIX BBIIOIHSET-

1 2 2
ca paBeHcTBO B = TAT, tne A = 2 1 21
2 21

48. BBIACHUTH MMeET JIu ypaBHeHue X2 = 4 penienue B Kojble marpun M. 3(R), roe 4 =

1 3 0
3 5 2
0 2 -1

49. Ilokasats, uto Bektopsl &, d,, d,, rae &, =V, d, =V,, d,; =V,, o0pasyior He op-
TOTOHAIBHEIA Gasuc nuueitHoro moampoctpanctea U = L(v,, V,,V,,V,) eBkiugoBa mpo-

ctpancTBa R* 1 ompesienuTh KOOPAMHATHI BEKTOPA V, B 5TOM basuce, ecim
v, = (11-1-1), v, =(2;2;0;0), v, =(2;0,0,-2), v, = (1,3;-11),
v=(0;0;—2;2)

50. IlpuMeHHTH POLIECC OPTOrOHAM3AIMK K CHCTEME BEKTOPOB @, a,, a, U3 3aianus 49.

51. Haiiti oproHOpMHpOBaHHEI Gasuc moanpoctpancta U u3 3amamms 49.
52. Haiitn oproronampHyio npoekiuio ektopa V na noampoctpanctso U = L(v,, V,,V,,V,
eBKJINJI0BA MpocTpaHcTBa R, re

v, =(1111),v, =(0;2,0;2), v, =(2;0;0;2), v, = (1,1,-1,3),
v=(2,0,-2,0)

53. Haiiti 6a3ucsl oOpasa n sjpa omepaTopa mpocTpaHcTBa R3 y koToporo mMarpuma B cTaH-
JApTHOM 0a3mce 3TOro MPOCTPAHCTBA UMEET BU/T
1 2 -1
2 5 -3
3 7 -4



54. IlpeacTtaBuTh B BUJE MPOU3BEICHUS HE3aBUCHUMBIX IIUKJIOB B CHMMETPUYECKOU TpyIie Sg

1 2 3 456 789

—2007
U OIPEIEIIUTh €€ YeTHOCTD.
58 47 9 36 21

MMOACTAHOBKY (

55. Ioctpouts Tabmumpl Komu Uit MyJabTUIIIMKATUBHON — TPYIIIBI 41  u amawrusHoii
rpynmsl Zs, 10Ka3aTh ©30MOP(U3M ITHX TPYIII.

56. B anauTuBHOM rpymie KJ1accoB BEIUETOB Z18 YKa3aTh BCE €€ MOATIPYIIIbI.

57. Pa30uth cUMMETpPHUYECKYIO TPYIIY S3 Ha JIEeBble CMEXKHbIE KJIacChl 10 moArpymnmne H={e;

(23)}.

58. JIyd TOUEUHOro €BKIHIOBA NpocTpaHcTBa E° nMeer Havano B Touke (1; 0; 1) u Hampas-
nenne Bexkropa (1; 1; 2). BeisscHuTsh, nmepecekaet i oH mrockocts < (1; 1; 1), (1; 0; -1) >, u ec-
JIM TIEPECEKAET, TO YKa3aTh KOOPAWHATHI TOUKH TIEPECCUCHHUS.

59. Ilepecekarotcs nu otpesku AB u CD ToueuHOro €BKIMI0BA pocTpaHcTa £°, ecim A(3; 2;
5), B(-3;2;,2), C(1; 0; 1) u D(-3; 4; 5).

60. Haiitu paccTosiHre MEKAYy TeMH JABYMs Toukamu U3 Tpex touek A(I1; 0; 1), B(0; 2; -1) u
C(1; 3; -3) TO4eYHOTO EBKIIMI0BA MIPOCTPAHCTBA E°, KOTOPHIE JIEXKAT B OJHOM H TOM e TI0-
JTYTIPOCTPAHCTBE OTHOCHUTENHFHO TIOCKOCTH, 331aHHOM ypaBHeHUeM x —2y +2z = 1.

61. Yka3aTh BO3MOXHBIC KOOPIUHATHI KOHIIA B 0Tpe3ka 4B, neprneHauKkyisipHoro Bekropam (1;
1;1;1),(1;-1;1;-0)u(1;-1; -1; 1), ecnmu A(1; 2, 3, 4) v nuinHa oTpe3ka AB paBHa 5.

62. Haiitu TOuKy nepeceueHus AByX NpsaMbIX o + ait u bo + bit, ecim ao = (3;1;2;1;3),
a1 = (1;0;1;1;2), bo = (2;2;-1;-1;-2), b1 = (2;1;0;1;1).

63. Haiitu cucremMy JTMHEHHBIX ypaBHEHUH, 3a/Ial0MIyI0 JIOCKOCTh TOYEUYHOT'O €BKJIMI0BA MPO-
crpanctBa £*, nmpoxoasmyio uepes Toukn (1;-1;1;0), (1;1;0;1) u (2;0;1;1).

64. Yka3aTh Kakoe-HHOY/Ib JIBMKEHHE TOUEUHOTO eBKIIMI0BA IpocTpancTBa £°, oToOpaxkaroliee
KBaJIpUKY (x1+x2)(x1+x3) = 0, Ha KBaJPHKY, 33/IaHHYI0 KAHOHUYECKHM YPaBHCHHEM.

65. Jlna nuockoctw apduHHOrO TpocTpaHcTsa EY,  3ajaHHON  cucTeMoill  ypaBHeHwii

X  +X =X +X, =1
2% —%  +X _ 4 » YKa3aThb KaKyl0-HUOY/Ib CUCTEMY TOUYEK, 33/1al0IIUX €€ B 00IIeM
2 3 -
—-X +2X, —2% -X, =-1
pacIoyoKeHuH.

66. Onpenenuts yroa mexay manaoi npsmoit (1;1;1;0) + (0;1;0;1)t u maHHOM MIOCKOCTHIO €B-
kmuzoBa (0;0;0;1) + (1;0;0;1)s +(0;1;1;1)t + (0;0;1;1)r Toueunoro npoctpancTsa E,

67. Haiitu paccrostaue ot touku (1;1;1;1) 10 rHOEpIIOCKOCTH, 3aJaHHON CHCTEMOI TOUYEK B
obmem pacnonoxennn (0;0;0;1), (1;0;0;1), (0;1;1;1), (0;0;1;1) B eBKIMIOBOM TOUYECUHOM
npocTpancTse E*..

68. Haiitu kocunyc yria mexay miockocteio (1;1;2) +(1;0;1)s + (0;1;1)t u mmockocThio X1 +
X2 — 2X3 = 1 eBKIM0BA TOUEUHOTO MPOCTpaHcTBa E>.

69. O6osnaunm F (K, t,c, ), (k, t —marypansHble, ¢, [§ —Uenble uncna 3aBUCAIIME OT KOM-

d, d EAN
IBIOTEPA) MHOXKECTBO YHCENl BHJA f==x (Ti + .c_zz + -+ F) kY tme must HEOTpHIIa-
TenbHbIX €; W uensix Y Bemonmstores yenosus: d; =k —1 (i=1,2,...,t) u

a =y = [5. Yucna s kotopsix d4 * 0 Ha3pBatoTCA HOPMAIM30BAHHBIMH.



70.

71.
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74.

75.

76.

71.

78.

79.

80.

1.

82.

83.

&4.

85.

86.

87.
88.

89.
90.

91.

[ocrpouts HopmanuzoBanuoe muoxectso F(2,3,—1,2) u uzo0pasurs ero ma mpsmoi;
I0Ka3aTh, YTO Ha IIPIMOM >JI€MEHTHI [ pacipeieieHbl HEPABHOMEPHO.
Anmnpokcumanus AeHcTBUTENbHEIX uncen MHoxkecTBoM . Ilycte X €E [/, ecom x € F u

d = min..z|x — z|, Torna ecu v € F : |x — y| = &, 10 X oroxmectsnsiercs ¢ v, ¢

s F(2,3,—1,2)

[ ] |h.'||

1
OIIMOKOM OKpyIyIeHUs & . BHIUMCIMTE OMIMOKM OKPYTJIEHUS YHCEI JH

uF(2,4,-22).
Co31aTh TIpoLEeaypsl peaau3ylollie onepalun (CI0KeHUEe, BBIUMTAHUE, YMHOKEHHE, Jelle-
nue) Ha F'(2,3,—1,2). llokazars, 4To onepamuu Ha F He aCCONMATHBHBI.

Pemuth cucreMy anreOpanuecKux ypaBHEHHH BTOPOTO MOPSIKA U BEIYUCIUTH €€ HEBS3KY.
PeanuzoBaTh MOMEIH MIPEICTABICHHS TIPOU3BOIHHO OOJIBIINX IIETBIX YUCEN B BUC CITUCKOB.
PanronaibHbIC YuCa B BUJIE TIAPHI JUTHHHBIX 1EJIBIX YUCEIL.

Coznath mpoleaypsl pealu3yollue onepanun (CIoKeHUe, BbIUNTaHUE, YMHOXKEHUE, Jene-
HUE) C JUTMHHBIMU T[SJIBIMU YMCIIaMU (MCTIOJIb3Ys KIIACCUYECKHE AITOPUTMBI).

OLeHUTh KOJIMYECTBO OJHOPA3PSAIHBIX YMHOKEHHM, UCIOIB3YEMBIX IPU YMHOXKEHUH CTOJI-
OMKOM M-3HAYHOTO YKCJIa Ha N-3HAYHOE.

[Toka3atk, 94TO JBa ABY3HAYHBIX YHCIIA MOYKHO MIEPEMHOKHUTH, UCTIONB3YS TOJIBKO 3 YMHOXKe-
HUS OJTHO3HAYHBIX YUCEII U YBEIMYNB YUCIIO CIIOKCHUH.

Haiitu anroputm JeneHus JUIMHHBIX 4YMCE, HE TpeOyromui OonblIoro mnepedopa mpu
HaXO0XJICHUU TIEPBON ITUPPHI YaCTHOTO.

OrnucaTth anropuT™M MEpeBoja HATypaldbHBIX YUCENl U3 M-HUYHOM CHUCTEMBI CUHUCICHHS B n-
UYHYIO.

ChopmynupoBaTh U peann3oBaTh aITOPUTM IMEPEBOJA YHCIIA U3 PUMCKON 3alucu B Aecs-
TUYHYIO U 00paTHO.

ChopmynupoBaTh U peann3oBaTh AITOPUTM CIOKEHUSI HATypaJIbHBIX YUCEN B PUMCKOUN HY-
MEpaIHH.

Hamucates nmporpammy, KoTopast 1o JaHHBIM (JICHb HEJIeH, Yachl, MUHYTBI CEKYHJIbI) OIpe-
JIeIISIeT, CKOJILKO CEKYH/T ITPOIUIO ¢ Havdalla HeJIeTU M BBITIOJIHSAET 00paTHOE MPeoOpa3oBaHMeE.
[Toka3aTk, 4TO KOIBIO BEIYETOB MO MOJYIIO p° HE H30MOP(HO TOMIO U3 P> TEMEHTOB.
CocTaBuTh TaONHIy YMHOXKEHUS U AeNEHUS A Konell Zs u Zo u juig noneit GF(4) u GF(9).
JIns 3anaHHOM MaTpUILBI pasMepa p’ Ha p, Tie p=2 UM p=3 , IPOBEPUTH, ABJIAETCS U OHA
Tabnmueit ymuHosxenus B mone GF( p? ) npu kakoii-mu60 HyMepaluu SIeMEHTOB 3TOTO TOJIS.
Peanu3oBaTh anropuT™ JeNeHUs B KOJBIE BEIUETOB Zn(YIUTHIBAs BO3MOXKHOCTh MOTYyYEHHS
HEOJHO3HAYHOTO Pe3ysIbTaTa).

[TokazaTse, 4TO 11€MTBIC aNTeOpanvecKre Yrciia 00pa3yroT KOJIbIIO.

[TokazaTsk, 4TO 11€MBIC aNTeOpanvdecKre Yrciia 00pa3yroT MoJe.

Haiitn MuaMManbHbBIA MHOTOWICH Haa Q mIst \/E + \/§ .

Jlokasarh, 4TO paIrMOHAIBHBIC YHCIIa MOTYT OBITh MPEICTABICHB 0€CKOHEUYHBIMH TTEPUO-
YECKUMH M-UYHBIMH JIPOOSIMH, pUYEM HEOTHO3HAYHO.

Jlokazartb, 4TO JIF00asi OECKOHEUHas IEPUOIMYECKast M-U9Has IpoOb MPEICTaBIsAET HEKOTO-
po€e panMoHaIbHOE YUCIIO.



92

93.

94.

95.

96.
97.

98.

99
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. Jlokazatse, 4To J1000€ MOJOKUTETbHOE pannoHagbHoe Ynucio 0 < o < 1 MOXKHO MpeCTaBUTh
B BHJIE CYMMBI OOpaTHBIX BEJIMYMH Pa3IMYHBIX HATypalbHBIX 4Hcel. [lokaszaTh, 4To Takoe
MIpe/ICTaBJICHUE HEe €IMHCTBEHHO.

Onucarb alIropuT™, BEIOMPAIOIIMI U3 BCEX BO3MOXKHBIX MPECTABICHUN TaKOTO BHUJIA €UH-
CTBEHHOE.

JlaHo k B3aUMHO MPOCTHIX HATYpaJbHBIX 4yKcen m; > [. Jnsg noboro Habopa k 1eabix yucesn

y K .
a;, HaiiTy nenoe a < [ [.m; , rakoe, uro a = a (modm,), wis Beex i or / 10 k .

O600uWMTh MpeAbIYIIYI0 3a/1a4y Ha Clydyai, Korja yucia He 00s43aTelbHO B3aUMHO IPO-

CTBI.

Haiitu Bce HEMpUBOAMMBIC HAJI TIOJIEM Z , MHOTOWICHBI CTETICHU N (N HEOOJIBIIOE).

CdhopmynupoBaTh U peann30BaTh ATOPUTM, MPEICTABISIONIMIA JTFO00E MOJIOKUTEIBLHOE pa-

uoHanbHoe yncino 0 < o <1 B BHJE CyMMbI OOPaTHBIX BEIWYHH PA3IHMYHBIX HATYypaIbHBIX

qHCe.

YcTaHoBUTE B3aMMHO-OAHO3HAYHOC COOTBETCTBUC MCKIY MHOXCCTBOM pPallMOHAJIBHBIX

npo0eit 1 HEKOTOPHIM MOMHOKECTBOM OECKOHEYHBIX MEPHUOJMUSCKUX M-UIHBIX APOOEH.

. ChopmynupoBarh ¥ peaqn30BaTh aIrOPUTM IEPEBOJA PAMOHAIBHBIX YUCENl B OECKOHEY-
HBIC TICPUOIUUECKUE M-UYHBIC IPOOH U 0OPATHO.

0. CdopmynupoBaTh U peaqn30BaTh aITOPUTMbI apUPMETUUYCCKUX OIEpaIlldii HaJ paruo-

HAJIBHBIMUA YHUCJIAMH, TMPEICTABICHHBIMU B BHJC OCCKOHEUHBIX MEPUOIUYECKUX M-UIHBIX

Ipo0ei.

4.2.3 TIlpumepHble OMJIETHI K IK3aMeHaM

IlepBbiii cemecTp

denepanbHOE rocy1apcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
obpa3oBanus «KyOaHCKHI rocy1apcTBEHHBINH YHUBEPCUTET»

1920
Kadenpa pynkimonansHoro anamusa u anreOpsl

Hanpasnenue noarorosku: 02.03.01 MaremaTuka 1 KOMIbIOTEPHBIE HAYKU
Buier Ne *
1o (hyHJaMEeHTaIbHOM U KOMITbIOTEPHOI anredpe

1. OcHoBHas cuCTeMa peIICHH CHCTeMbl JIMHEWHBIX YpaBHEHUM, aJIrOpUTM ee
HAaXO0XJEHUS C WILTFOCTpale Ha MpUMEpE.
®opmyaupoBka Teopembl Jlariaca, CICICTBUC U 3agenyowmii Kadbeapo

3. 3agauva.
3aBenyromuii kadenpoit




3agagya Ne *

(bynmameHTaIbHAS M KOMIIBIOTEpHAs anredpa, 12-13 rp., 02.03.01, suBapp-2...)

Brruucnure det(A™ +3BC),

1 -1 2 1 -1
1 -1 2
rre A=|{1 0 1|,B={0 1 |uC= .
2 -2 3
2 -1 4 -1 1

Bropoii cemecTp

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE YUPESIKIACHUE BBICIIICTO

npodeccrnoHaabHOro oopazoBanust «KyOaHCKHI rOCYJapCTBEHHBIH YHUBEPCUTET

1920

Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alTre0psl

Hanpasnenue noarorosku: 02.03.01 MaremaTnka 1 KOMIIBIOTEPHbIE HAYKU

Buaer Ne *

1o pyHAaMEHTaIbHONU U KOMIIBIOTEPHOH anredpe

1. ®opmyna Myaspa.
2. CyMMa U nepecedeHne noAIpOCTPAHCTB BEKTOPHOIO TPOCTPAHCTBA.
3. 3anmaya.

3aBeayromuii kadeapoit




3amauya Ne *

(bynmameHTabHAs M KOMIIbIOTepHas anredpa, 12-13 rp., 02.03.01, utonn-2...)

Hatigure HanGopinmii o0muii neaurens MaorowieHos C(X) u d(X), rue

c(X)=x"+3x*-2x-2, d(x)=x>+x*-3x+1.

Tpernii cemecTp

denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEIKICHHUE BBICIIETO
npodeccuonansHoro oopazosanus «KyOaHCkUii rOCy1apCTBEHHBIN YHUBEPCUTET

1920
Kadenpa pyHkmmonanbHOTO aHAN3a U aIreOphI

Hanpasnenune moaroroku: 02.03.01 MaremaTrka U KOMITBIOTEPHBIE HAYKH
Buaer Ne 25

1o (hyHIaMEeHTaIbHOM U KOMIIbIOTEPHOH anredpe

1. OproroHanbHas cucTeMa BEKTOPOB, Iporecc oproronanu3zanuu I'pama-Ilmuara. [Tpume-

pBIL.

2. ComnpsbkeHHOE OTOOpaKeHHE K JIMHEHHOMY OTOOPaKEHMIO YHUTAPHBIX (E€BKJIMIOBBIX)

MPOCTPAHCTB, €r0 CYIIECTBOBAHUE U €IMHCTBEHHOCTb.

3. 3apaua.

3aeayrommii kadenpoit

3amauya Ne *

(bynmamenTanbpHas 1 KOMIbIOTepHas anredpa, 22-33 rp., 02.03.01, saBaps-2...)

[IpuBecTH KOMIUIEKCHYIO KBapaTHYHYIO GOpMy h K cymMMe KBaJpaToB M yKa3aTh COOTBET-

CTBYIOILIEE HEBBIPOKIEHHOE JTMHEHHOE IPeoOpa3oBaHUE TEPEMEHHBIX, €CITH

h=x+3%X —4xX,.




YerBepThlii cemecTp

denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKIACHUE BBICIIETO

npodeccuonansHoro oopazopanus «KyOaHCKUi rOCy1apCTBEHHBI YHUBEPCUTET

1920

Kadenpa pyHnkimmonanibHOro aHaausa u aareopsl

Hampasnenue noarorosku: 010200.62 MaTtemaTuka 1 KOMIIbBIOTEpHBIE HAYKU

Bujaer Ne *

1o (hyHJaMEHTAIBHOM U KOMITBIOTEPHOH anredpe
1. AnropurM reHepanuu IpOCTBIX YUCEI.

2. OtneneHue M annpoKcUMalus KOpHEH NOJMHOMUAIbHBIX YPaBHEHUH.

3. 3agauga.

3aBenytomuii kaheapoit

3amauya Ne*

(bynmameHTaNbHAs U KOMITbIOTEpHAs anredpa, 22-33 rp., 02.03.01, uronp-2...)

JlokazaTh, 4To Jr00asi OECKOHEUHas IMepuoaudeckas M-uyHas ApoOb Ipe-
CTaBIIIET HEKOTOPOE PAIIMOHAIBHOE YHCIIO.

OneHouHble cpeAcTBa AJIs MHBAJIUOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MICUXO(PHU3NUECKHX OCOOCHHOCTEH.

— MIpU HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISETCS JOTOJIHUTEILHOE BPpEMS /IJIsl IOJATOTOBKM OTBETA HA DK3aMEHE;




— MIPU MPOBEICHUU MPOLIECTYPHI OLICHUBAHUS PE3yIbTATOB O0yUEHUSI HMHBAIHJIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JIJIsl 00YYArOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0OPOBbSI
¥ WHBAJIMJOB IMpOLEeAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS IO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYCHUS WHBAIUAOB U JIUI[ C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 37I0POBbSI 110 TUCIHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEIOCTABICHHE HH-
dopmaruu B popmax, aanTUPOBAHHBIX K OTPAHHUYEHUSIM UX 370POBbs M BOCIIPUSATHUS HH(POpMa-
UH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeueHb MOXET OBbITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA 00Y-

Yaromunuxcs.

Kpumepuu oUueéHueaHus omeema Ha 3K3amene

OneHuBaHuE OTBETA HA SK3aMEHE, OCYIIECTBIISETCS MO CIAEAYIOIIMM KPUTEPHSIM.

OneHka «0TJINYHO» BBICTABISIETCS CTYIEHTY, IOKa3aBIlIEeMy BCECTOPOHHHE, CUCTEMATH-
3UpOBaHHBIE, INTyOOKHE 3HAHUs Y4eOHON MpOorpaMMbl JUCHUIUIMHBI M YMEHHE YBEPEHHO MpUMe-
HATb X HA MPAKTHUKE IIPU PELIEHUH KOHKPETHBIX 3a/1a4.

O1neHka «X0pomo» BBICTABISETCS CTYACHTY, €CJIU OH TBEPJO 3HAET MaTepHuall, [paMOTHO
U IO CYILECTBY U3JIaraeT €ro, yMeeT NPUMEHSTh [T0y4CHHbIE 3HaHUS Ha NPAKTUKE, HO JIOIyCKa-
€T B OTBETE WM B PELIEHUH 337a4 HEKOTOPbIE HETOYHOCTH.

OneHka «y/A0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, [T0Ka3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWM, HEIOCTAaTOYHO NMpaBUIIbHBbIE (POPMYIUPOBKH 0A30BBIX MOHATHH, HapylIEHUS
JIOTUYECKON MOCIEA0BATEIbHOCTH B M3JIOKEHUU MPOrpaMMHOr0 Marepuaia, HO MPH 3TOM OH
BJIaJiee€T OCHOBHBIMHU pa3zielaMy y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXOIUMOM JJIst
JanbHEeHIero o0y4eHuss 1 MOKEeT MPUMEHATh MMOJyYeHHbIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM
CUTYallUN.

O1eHKa «HeyAOBJIETBOPUTEIBLHO» BBICTABISECTCA CTYICHTY, KOTOPBI HE 3HAaeT OO0Jb-
nieil 4yacTu OCHOBHOI'O COJEpKaHUsl Y4eOHOH mporpamMmbl JAMCUMILINHBI, JONYyCKaeT IpyObie
OomnOKK B (POPMYIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET UCMOJIb30BaTh MOIY-
YEHHbIE 3HAHUS TIPU PEILIEHUH TUIIOBBIX MPAKTHUECKUX 3a]ay.

HToroBas oleHka BBICTABIISETCS C YUETOM pabOThI CTY/IEHTa B CEMECTPE: YUUTHIBAIOTCS
pe3yNbTaThl KOHTPOJIBHBIX paboT (IByX B 1-3 cemecTpax M OJHOM B YETBEPTOM CEMECTpE), a
TaKXe pe3yJbTaThl OTBETOB HA KOJUIOKBUYMax (B 1-3 cemecTpax) M pe3ynbTaT oTueTa mo pede-
paTtuBHOMY JoKnany (B 3-4 cemecTpax)..



5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
15 OCBOCHHS AN CHUILIHHBI

5.1 OcHoBHasi IUTEpaTypa:

1. Kypom, A.I'. Kypc Beicuieii anreOpsl [DneKTpoHHBI pecypc] : yueb. — DIEKTPOH. JaH.
— Camnkr-IletepOypr : JIanp, 2013. — 432 c. — Pexxum gocryna:
https://e.lanbook.com/book/30198

2. ®annees, JI.K. Jlexuuu no anredpe [DnekTpoHHLIl pecype] : yueb. mocobue — Diex-
TpoH. nan. — Cankr-IletepOypr : Jlanb, 2007. — 416 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/397

5.2 lonostHMTEILHASI JIATEPATYpa:

1. Kocrpukus, A.W. Beenenue B anredpy. Hacts 3. OCHOBHBIC CTPYKTYPHI [ DIEKTPOHHBIIH
pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
noctyna: https://e.lanbook.com/book/59284

2. Manbues, AWM. OcHOBBI JTHHEHHOM anreOpsl [ DIeKTPOHHBIH pecypc] : yued. — Diek-
TpoH. aaH. — Cankt-IletepOypr : Jlanb, 2009. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/251/

3. Epmomnaesa, H.H. IIpaktruueckue 3aHsTHsA 110 anredpe. DJIeMEHTH TEOPUU MHOKECTB,

TEOPHUH YHCEI, KOMOMHATOPUKHU. AJredpandecKkue CTPyKTYphbl [ DIEeKTpOHHBIN pecypc] :
yueb. nocobue / H.H. Epmonaesa, B.A. Kossinuenko, I.11. KypbaroBa. — DiekTpoH.
naH. — Cankrt-IlerepOypr : Jlanp, 2014. — 112 ¢. — Pexum pocryna:
https://e.lanbook.com/book/49469.

4. Bupkrod, I'. CoBpemennas npukiaannas anrebpa / I'. bupkrod, T. Baptu ; nep. ¢ aHri.
FO.1. Manuna. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [DnexTpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=464046.

6. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTn «WHTep-
HeT», He00XOIUMBbIX J1JISl 0CBOEHHUSI TUCHUILINHBI
1. TIpockypsikoB M.B. COopHuK 3a1a4 o TuHEHHOM anredpe [DnekTpoHHbIi pecypc]. - CII6.:
Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/.
2. Koctpukun A.M. CoopHEK 3amad 1o anredpe [DmekrtpoHHBIH pecype]. - M.: PU3MAT-
JINT, 2007. - URL.: http://e.lanbook.com/view/book/2743/.
3. ®annees, J.K. 3anaun no Beicieii anrebpe [dnekTponHslii pecypce] : yueb. / J1.K. danne-
eB, 11.C. ComuHckuil. — DnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2008. — 288 c. —
Pexxum moctyma: https://e.lanbook.com/book/399

7 MeToauuyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHMIO JHCIIUIIJINHBI

CamocrosiTenbHast paboTa CTy/IeHTa BKJIIOYAeT B ceOs MOBTOPEHHE JIEKIIMOHHOIO MaTe-
puana u MaTepuaia yaeOHUKOB M y4eOHBIX TTOCOOHH, TOTOTOBKA K JTa00OPaTOPHBIM 3aHSITHSM, K
KOJUJIOKBUYMaM, K KOHTPOJIbHBIM paboTam, K 1okianaM (B 3-4 ceMecTpax) U K 3k3aMmeHam. Takoi
By CP koHTponmpyercs B XO/€ NMPOBEPKH JOMAIIHUX 33/aHUI, KOHTPOJIBHBIX padoT, KOJJIO-
KBUYMOB M 5K3aMeHOB. lIpenmnonaraercss caMOCTOSTENIBHOE M3YYEHHE CTYAEHTAMHM TEOpPETHYE-
CKOro MaTepHalia 1o TeMaM, yKa3aHHBIM B pazzaenax Tabnuusl 2.3.1 (Bo BTOpoM al3zare copaep-
KaHMA pa3zienia), a TakKe MOJroTOBKa CTyJIeHTaMu 2-To Kypca (B 3-eM u 4-oM ceMecTpe) JoKJia-


https://e.lanbook.com/book/30198
https://e.lanbook.com/book/397
https://e.lanbook.com/book/59284
https://e.lanbook.com/book/251/
https://e.lanbook.com/book/49469
http://biblioclub.ru/index.php?page=book&id=464046
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http://e.lanbook.com/view/book/2743/
https://e.lanbook.com/book/399

J0B IO CaMOCTOATCIIbHO HN3YYCHHBIM TCMaM. KOHTpOJ'II) BBITIOJTHEHHUA 3TOrO BHIa CaMOCTOA-
TEeIbHOM pa6OTI>I CTYACHTOB OCYIICCTBIISICTCA BO BPCMs KOHCyJIBTaI_[I/Ifl (BBI3I:IBHBIX H I10 XKCia-
HUIO CTyI[eHTa), M Ha MPAKTHYCCKUX 3aHATHAX B XOJAC AOKJIada (KOFI[a TEMaA O0KJIaga COOTBET-
CTBYCT TECMC SaHSITI/ISI) WJIA 110 MUCBMCHHOMY OTUYCTY O IOATIOTOBKEC K JOKJIAAy.

B ocBoeHMM IUCUUIUIMHBI MHBAJIUAAMU M JIMIAMH C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIONIOJIHUTENIbHOE DPa3bACHEHHE YdeOHOro marepuana. MHIuBuAyalbHble KOHCYJIbTALUM IIO
IpPEIMETY SBISIOTCS Ba)KHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHAWBHUIYyaIHU3allUuu OOy4YEeHUS U
YCTQHOBJICHUIO BOCIIMTATEJIBHOIO KOHTaKTa MEXJy IpenojaBaTelieM U 00ydaromumcs
WHBAJIAJIOM WIH JIMLOM C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBBSI.

Buasi camocTosiTeJibHOM PadoThI

O6H321TCJIBHBIMI/I HpI/I I/ISyIIeHI/II/I JOUCIHUITIINHBI <<q)YHI[aMeHTaHBHa$I nu KOMHBIOTepHaSI alJl-
re0pay» SBISAIOTCS CIEAYIOIINE BUIbI CAMOCTOSATEIBHOM paboThI:

- pa3bop M CaMOCTOSATENHFHOE U3YYCHHE TEOPETUUECKOTO MaTepuaia Mo KOHCIIEKTaM JIeK-
UHI U 110 y4eOHBIM ITOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

- CaMOCTOSITEILHOE PEIICHUE 33/1a4 110 TeMaM MPAKTHYCCKUX 3aHATHH;

- IOJTOTOBKA K KOHTPOJLHBIM paboTam;

- IOATOTOBKA K JIOKJIAy;

- IOATOTOBKA K KOJIJIOKBUYMaM;

- IIOJATOTOBKA K DK3aMEHaM.

7.1 MeToauuecKkue YKa3aHusl K CaMOCTOATC/IbHOMY H3YYCHUIO CTYACHTAMM TEOpeE-
THYECKOIo MaTepuajia

JIisi TOITOTOBKM K OTBETaM HAa TEOPETHYECKHE BOIPOCHI KOJUIOKBUYMOB M IK3aMEHOB
CTyJIeHTaM TepBOro Kypca (1-2 ceMecTpsl) JOCTATOYHO MCIIOJIH30BATh MaTepHall JEKIUNA, KOTO-
pBIi TaKXkKe COAEPKUTCS B UCTOYHHMKAX [1 — 2] U3 myHkTa 5.1 B CIIMCKE OCHOBHOM JINTEPATYPHI.
OpnHako cTyaeHTaM BTOporo kypca (3-if u 4-if cemecTpsl) MaTepuana JEKIHUA A TOATOTOBKU
JIOKJIaJIOB HEJ0CTaTOuHO. Bech TeopeTndeckuii MaTepuan, HeOOXOIUMBIN Al CIa4H YK3aMEHOB
B MIEPBBIX TPEX CEMECTPaX, COAEPIKUTCS B YUEOHBIX MOCOOMSIX U3 CIHCKA OCHOBHOM JIUTEPATYpPhI
B MyHKTE 5.1, myist perienus 3aa4d B MyHKTe 6, a A CAaud dK3aMeHa B 4-OM ceMecTpe Kena-
TEJBbHO TAKX€ UCIOJIb30BaTh MCTOYHHMKHU U3 MYHKTA 5.2 B CIUCKE JOMOJHUTEILHON JUTEepaTy-
pbl. B ciydae 3aTpynHeHui, BOZHUKAIOIUX Y CTYJIEHTOB B IIPOLIECCE CAMOCTOSITENIbHOTO U3y4e-
HUS TEOPHH, MPENOAaBaTENb PA3bICHIET CIIOKHBIE MOMEHTHI Ha KOHCYJIbTAIHX.

7.2. MeToan4yecKkne yKa3aHUsl K CAMOCTOSITEJbHOH MOATOTOBKE CTYJACHTOB K BbI-
TOJIHEHHUIO 32JaHHI 110 TeMaM JIa0OPATOPHBIX 3aHATHI

J171s BBIMIOTHEHHSI TOMAITHETO MPaKTUYECKOTo 3aJaHusl HEOOXOAUMO pa3odpaTh MaTepu-
ajJ MO COOTBETCTBYIOLIEH Te€M€ MPAKTHUECKOro 3aHATHs. IIpu 3TOM HCMONB3YIOTCS yKa3aHUs,
JMaHHBIE TIPETIOoJaBaTeNIeM B XOJ€ 3aHITHsI, a TAKXKe TEOPETUUECKUN MaTepua, B KpaTkoi ¢opme
UMEIONHiCS B cOopHHKax 3a1ad [1 — 3] B criucke U3 myHKTa 6. ECITM CTYyIGHT HE CMOT MOHSATH
MIPUBEJICHHBIN B YKa3aHHBIX 33JJaYHUKAX pa300p THUIIOBBIX MIPUMEPOB B TOW CTENEHU, YTOOBI Ca-
MOCTOSITEJIbHO HCIIOJIb30BaTh MPEJIOKEHHBIA aJITOPUTM JUIsl PEIISHUs 3aJlaHus, TO OH MOXET
MOJTYYUTh KOHCYJBTAIIUIO TIPETIOIaBaTEIIs.



7.3. Meroauyeckue yKa3aHHsi K CAMOCTOSITEJIbHOI NMOATOTOBKE CTYJAEHTOB K BbI-
MOJIHEHNI0 KOHTPOJIBbHBIX paboT

B 1-om cemecTpe mpoBOIUTCS caMOCTOATENbHAs paboTa (pa3peliaeTcsi HCIOIb30BaHUE J10-
MOJTHUTEIBHBIX UCTOYHUKOB MH(OpMAINK), a 3aTeM KOHTPOJIbHAas paboTa (He pa3pemaercs Hc-
[10JIb30BAHNE TAKUX MCTOYHUKOB), BO 2-OM U B 3-€M ceMecTpax IPOBOAMUTCS IO JBE KOHTPOJIb-
HBIX paboThl, B 4-OM ceMecTpe — oJiHa KOHTpoJsibHas pabota. CamocrosTenbHas padora B 1-om
cemecTpe (45 MUHYT) COCTOUT U3 IIATH 3aJaHUH, a KaXaasi KOHTpoJbHas padora (90 MUHYT) — U3
JIeCATH 3aJJaHui (OIHO 3a/laHue OLEHUBaeTcs B 3 Oauia, HUKHUN OPOT YCIIEIIHOCTH COCTaBJIs-
eT 9 6ayioB, BbICOKAs OLIEHKA CTABUTCS IPHU MoJydyeHUH He MeHee 20 6amios). [l HOoAroToBKU
K KOHTPOJIbHOW paboTe HeoOXOAMMO BBIMTOIHATH 33/1aHUS B XOJI€ MPAKTHUECKUX 3aHATUH, a TaK-
e JOMallHue 3ajaHus. B mpouecce caMONOArOTOBKU CTYAEHTY KEJIaTEIbHO O3HAKOMUTBCS C
pa3bopoM OMOPHBIX IO PacCMAaTPUBAEMbIM TEMaM 3ajad, UMEIOIIUXCS, HalpuMep, B COOpHUKaX
[1 — 3] B criucke nuTepaTyphl U3 nyHKTa 6 . B nmyHkTe 4.2.2 mpesiaraetcs CUCOK KOHKPETHBIX
3aJlaHU, TUIIAX KOTOPBIX BKIIOYAET B ce0sl BCE TUIIBI PEAlbHbIX 33JaHUN CAMOCTOSTEIbHOU U
KOHTPOJIbHBIX PaloT.

7.4. MeTonnyeckne yKa3aHus K CAMOCTOSITEIbHOM MOATOTOBKE CTY/AE€HTOB K IOKJIATy

Kaxaplii ctyneHT BTroporo kypca (3-i u 4-if cemecTpsl) JOJKEH NOJATOTOBUTH B T€Ue-
HHUE CeMecTpa JOKJIaJ 10 OJHOM M3 TeM, MpeJHa3HAUYEHHBIX JJIS CaMOCTOATEIBHOTO M3yYeHMS
(oOmiee omucaHue TakKUX TEM HMMEETCs BO BTOPOM ab3alle HEKOTOPBIX pas3fesioB COAEpIKaHUS
TeM Tabnuiel u3 nyHkTa 2.3.1). Takke npuMepHas TeMaTHKa JOKIAJA0B UMeeTcs B myHKTe 4.1.2.
JIJ1s HOATOTOBKM JIOKJIa/1a HEOOXO0IMMO KPOME OCHOBHBIX UCTOYHUKOB JINTEPATYpPhI B MMyHKTE 5.1
UCIOJIb30BaTh HEKOTOPBIE UCTOUHUKU U3 JIOMOJHHUTEIBHOIO CIHMCKA B MyHKTE 5.2, a Takxke ca-
MOCTOSATEIBHO HaWJICHHbIE MCTOYHHUKH. J[OKIaapl MOTYT OBITH NPENCTAaBICHBI CTYJACHTAMH Ha
NPaKTUYECKUX 3aHATUSAX Y JOCKU WM B BHJIE NMPE3CHTAIIUH, €CIIM TeMa 3aHITHUS COOTBETCTBYET
TeMe nokiana. O MoAroToBKe MOKIajla MO TeMaM ceMecTpoB | U 2 CTYJIEHT MOXET OTUUTAThCA
Ha KOHCYJIbTAIlMM WJIM MPEACTaBUTh OTYET B MHCbMEHHOM (hopMe B KOHIIE ceMecTpa. Jloknaa no
OJTHOW M TOH K€ TeMe IOTOBAT He Oosiee ABYX CTYIEHTOB OJHOW rpymmbl. OdopMmieHne nuch-
MEHHOTO OTuYeTa MO JOKJIaay JOJKHO YIOBIETBOPSATH TpeOOBaHUAM: a) TeKCT HaOupaercs 14
mpudToM Ha Oymare gopmara A4; 6) Ha TUTYJIBHOM JIMCTE KPOME TEMBI TAK)KE€ YKa3bIBAETCS
daxynbTeT, HanpaBieHue (6akanaBpuat), Kypc, rpynna, @O crynenTa; B) cojepkaHue mare-
puana no oobeMy cocTaBiieT 3-4 cTpaHMIIbl; T) CIIMCOK JUTEPATYPhl COAEPKUT HE MEHEE JIBYX
HCTOYHUKOB (BO3MOYKHO W3 CIIMCKA JUTEpaTyphl B MyHKTax 5.1-2 u 6). Kaxnapli cTyaeHTt roro-
BUT JIBa JIOKJIa/1a: OJJUH B TPEThEM CEMECTpe U OJMH B yeTBepToM. bosee monpobHas nndopma-
1Sl TICBEMEHHOTO OPOPMIICHHS TOKJIaZa UMeeTCs B MeTOMUECKUX YKa3aHUAX 110 OpTaHU3aIiH
CaMOCTOSITENIbHOW paloThl, YTBEPKJIEHHBIX Kadeapoil (pyHKIMOHAIBHOTO aHalIM3a U airedpbl
(mpotokon Ne 1 ot 31.08.2017 1.).

7.5 MeroanuyecKkue yKa3aHUusi K CaMOCTOSITEJIbHOM NMOArOTOBKE CTYJACHTOB K KOJJIOKBHY-
Mam

B ka)xnoM U3 MEpBBIX TPEX CEMECTPOB MPOBOAUTCS KOJJIOKBUYM B LENSIX 3aKPEIUIEHUS CTY-
JEHTaMM 3HAaHUH TEOPETHUYECKOTo Marepuaia. KolsIoKBUYyM MOKET MPOBOAUTHCSA B YCTHOW WIIH
B IMUCbMEHHOM Gopme. [Ipu 3TOM CTyaeHT TOJIKEH MOATOTOBUTH MUCHbMEHHO OTBET (JUIs YCTHOM



(opMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 IPUMEPHOTO MEPEUHs TEOPETUUECKHX BOIPOCOB K
’K3aMeHy B nyHKTe 4.2.1 (B cooTBeTcTBYyMOIIEM cemecTpe). Homepa BompocoB U3 yKa3aHHOIO
crnucKa JaroTcs B Tabnuie myHkTa 4.1.3. Teoperuueckuil matepuai A MOATOTOBKU K KOJIJIO-
KBUYMY MO>KHO HaliTW B MCTOYHMKAX JUTEPATYphl, ONUCAHHBIX B IMyHKTE 5.1. [TonoxxurenbHbii
OTBET CTYJIEHTAa HAa KOJUIOKBUYME MOXET OBbITh YUTEH IIPU cllaue FK3aMeHa.

7.6 MeToauyeckue peKOMeHIAUMHU AJIs1 CAMOCTOSATEIbHONH MOATOTOBKU CTYI€HTOB K 3K3a-
MEeHY

B koHme kaxaoro cemectpa 1 - 4 ¢popmoii HTOrOBOro KOHTPOJS 3HAHUU CTYACHTOB MO JHMCIIH-
wnHe «DyHIaMeHTallbHAsS U KOMIBIOTEpHAs alreOpay SBISETCS dK3aMeH. [ MOATOTOBKH K
9K3aMEHY CTyJEHTaM HEOOXOIUMO BBIMOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIbHBIC PabOTHI
(cm. myHKT 4.1.1). DK3aMeHAIMOHHBIN OWJIET COCTOUT U3 TPEX BOIPOCOB — JBYX TEOpETHYE-
CKHUX U OJIHOTO mpakTtudeckoro (cMm. myHKT 4.2.3). [Ipu BbICTaBICHUHU OIEHKU TAK)KE yYUTHIBA-
€TCsl YCIIeBAaEeMOCTh CTYJCHTa B TEUEHUE CEMEeCTpa: aKTUBHOCTh Ha JICKIIMOHHBIX M MpaKTHYe-
CKUX 3aHATHUAX, KAYECTBO BBHIMIOJHSEMBIX B TE€UYECHUE CEMecTpa JAOMAIIHUX MPAKTUYECKUX 3a/1a-
HUH, OTBETHl Ha KOJJIOKBUYMaX, OLIEHKH 32 KOHTPOJIbHBIE PaOOThI, KAYECTBO MOJATOTOBICHHBIX
JIOKJIAZI0B 10 Te€MaM, IMpeAHa3HAYEHHBIM JJISI CAMOCTOSITEILHOTO M3ydeHus. Kaxapiii u3 Tpex
BOIIPOCOB 3K3aMEHa OIICHHWBAaeTCs B TpH Oaia. Takxke B X0J1e 9K3aMeHa 3aJaf0TCsl 1BA JOTIOTHH-
TENBHBIX BOIpoca (He 00sS3aTeIbHO 10 BOIPOCcaM OMIIeTa), B KOTOPBIX TpeOyeTcs ChopMyIHpo-
BaTb HEKOTOPOE OMpE/ACNiCHUE WM YTBEpXKACHHUE. J[OMOJHUTENBHBIN BOMPOC OLICHUBAETCS B
onuH Oami. OLeHKa «HEYAOBIETBOPUTEIBHO» Ha SK3aMEHE CTaBUTCS, €CIM CTYACHT HaOpan
MeHbIIe 4 0aioB; OIIEHKA «YIOBIETBOPUTEIHHOY, €clii Habpai oT 4 10 6 6aJIoB; OlEHKa «XO-
poio», ecnu oH Habpan oT 7 10 9 GaioB; OLEHKA «OTJIMYHO», €CIIU CTYJIeHT Habpan Ooinee 9
0asoB.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOI0 MpoIecca Mo JUCHUIINHE (TPH He00X0AUMOCTH)
He npenmnonaraercs.

9. MaTepl/laJIbHO-TeXHI/I‘leCKaH 6333, HeoﬁXOJII/IMaH IS OCYHIECTBJICHUA oﬁpaaoBa-
TCJIBHOI0 Impomecca nmo JUCHUIIINHE q)YHI[aMeHTaJ'ILHaH U KOMIIBIOTCPHAsd anre6pa: yqe6HHe
AYyAUTOPpHHU JIA MMPOBEACHUA JICKIIMOHHBIX U CCMHUHAPCKUX SaHSITI/II\/'I, A0CTyIl CTYACHTOB K KOMIIb-
rotepy ¢ Microsoft Office.



PELIEH3HA
na paGouyio mporpammy auciummEEE OYHIAMEHTAJIBHAA H KOMIIBIOD-
TEPHAS AJITEEPA no HanpasaeHHo noarorosxs 02.03.01 MATEMATHKA H
KOMITEIOTEPHEIE HAYKH (ypopens OakanabBpHaTa), NOATOTOBIEHHYIO KaH-
IMAaTaMH $H3.-MaT. HAYK, JOLeHTaMH KaheIpsl GyHKIHOHANBHOTO aHATH3A 1 al-
refper Ky6IY TurossiM I'.H. # goueHToM Kadeapsl MATEMATHIECKHX H KOMIIBIO-
TepHux MeTogos Ky6IY Maprosekum AH.

PaGo4as nporpaMMa JHCUHMIIHAE «DyHIaMEHTaNbHAA H KOMIBIOTEpHAA al-
refpa» ONMCEIBAST MaTepHan “eTHIPEX CEMEeCTPOB, B MEPBEIX TPeX H3 KOTOPERIX
Hay4aeTes (DyHAaMEeHTAIbHAS, @ B 4ETBEPTOM — KOMMIBIOTEPHAA anrebpa.

B mepeoM CEMECTpe HiNaraeTcd BBegeHme B oblIyi0 anredpy, KOTOpag co-
[epIkHT TEOPHIO CHCTEM JIHHEHHBIX ypapHeHHWH, MaTpHL, onpejenurenei, oTob-
paxeHnil MHOKeCTB, KlaccHQHKaHIo anreDpaniecKuy CHCTEM. Bropolt cemectp
Gonee afcTpaxTeH. 34eck PACCMATPHBAKOTCA KOMIMEKCHEIE HHCIA, MHOTOWNEHLI,
BEKTOpHEIE MPOCTPAHCTEA, MPOCTPAHCTEA CO CHANAPHBIM MPOH3BEACHHEM. 2TOT
MATEpHAN HeoOXOMHM ANd TPETEErD CeMECTPa, B KOTOPOM H3NAracTCH Teops JikH-
HeliHBIX oToBpamenuii BEKTOPHEIX NpPOCTPAHCTE. 3aBepluaeTcss TPeTHH cemecTp
TeopHell KBANPATHYHEIX (OPM H 3NIeMEeHTaMH MHOTOMepHOH reoMeTprn. B weT-
BEPTOM CEMECTPE H3YYAKTCA KOMNLIOTEPHBIE METOJL B MPHNMHKEHHH K TROPHH
YHCEN H TEOPHH IOITHHOMOE.

[MpH OCBOSHHMH OHCIHTINHHE! BeIpaareiBaeTcd OOMEMATEMATHYECKAR KYTh-
Typa: YMeHHE NOTHYeCKH MBICIHTE, NPOBOIHTE JOKa3aTe/IbCTEA OCHOBHEIX yTBEP-
JiIeHHH, YCTaHaABIHEATE TOTHYECKHE CBATH MEX Y MOHATHAMM, NPHMEHATE NOIY-
YeHHBIE 3HAHHA 1A pelleHis anredpanueckix 3aaa4d ¥ 3a0a’q, CBA3AHHEIX ¢ [pH-
TNOWEeHHAMH anrebpandeckix MeTO0E.

VuHTEBas BEIIEHITOWEHHOE, CYMTa, 4T0 pafodad mporpaMMa AHCIH-
wsEsl OYHIAMEHTAJIBHAA H KOMIIBIOTEPHAA AJITEBPA cooTeet-
CTBYET FOCYIApPCTBEHHEIM TpeDOBaHHAM K MHHHMYMY CONEPHAHHA H YPOBHIO
MOATOTOBKH BLIIYCKHHEOB no Hampasnexuio mogrotosxu 02.03.01 MATEMA-
THEA M KOMITBIOTEPHBEIE HAYEKH, u momer ObITE pexoMeHIOBaHAa [N
BBICIITHX 3aBeIEHHIH.

3asemytomui kKadenpoii obuel MaTemMaTHKH

Ky6 I'TY, xanauaar fuz.— Mar. HayK, JOUeHT /—\
AL

Tepemenko H.B.




PELIEH3UA
Ha pabo4ylo NporpaMMmy AHCHHIIIHHE «DyHAAMEHTANBHAS ¥ KOMITBIOTEPHAS an-
rebpa» no xHanpaeneHHio noarotosku 02.03.01 «MaremaTiKka H KOMMBIOTEPHBIE
Hayku» (yposeHs OakanaBpuarta), MOArOTOBICHHYIO KaHIMAATAMH (QH3HKO-
MaTeMaTH4YeCKHX HayK, JOUeHTOM Kadeaps! OYHKUHOHAIBHOIO aHAIH3a H anred-
pii KyOI'Y TurossiM I'.H.u nouentoM kadeapsl MaTeMaTHYECKHX M KOMIBIOTEP-
HeIX MeTOJ0B KyO6I'Y Mapxkosckum A.H..

Kypc «®yHIaMeHTANBHOH H KOMILIOTEPHOMN anredpsl» pacCYMTaH Ha YeThl-

pe ceMecTpa, TpH CeMecTpa H3ydaeTca OyHIaMeHTaAIbHas anrebpa, a YeTBepTLIi —
KOMIILIOTEpHAS.

Hazpanue u conepkanue paboyeii nporpammsl cooteercteyer PI'OC BO no
HarpapneHHIO NoAroTosky 02.03.01 «MaremaTiKa H KOMIIBIOTEPHEIE HAYKHY
(xBanudukauus (cTenens) «Gaxkanaspy).

B nponecce obydenus mmcumnaune BoipabareiBaioTcs obme npodeccno-
HaneHele (OIIK-1) u npodeccuonansusie (IK-3, TTK-9) xommnerenunn. ITocne
H3YYEHHA JIMCLUMIIMHE] CTY/IEHTBI MPHOOPETAIOT NOTOBHOCTS MCIONB30BaTE (yH-
JlaMeHTanbHble 3HaHHA B oOmacTH anredps! B Oyaymied npodecCHOHANBHON aes-
rensHocTH (OIIK-1). Ha mpoTsikeHHH BceX 4YeThIpeX CEMEeCTpOB Y CTYAEHTOB
GopMHpyeTCs CMOCOBGHOCTE YMETh  CTPOrQ JIOKa3LIBaTh YTBEPKIEHHE, YMETh
CHOpMYTHPOBATE PE3YNLTAT ¥ YBHAETD CHEACTBHA NMOMy4eHHOro peayasraTa (ITK-
3). Takxe BeIpaOaTEIBAETCA CHOCOOHOCTE OPraHHM30BLIBATH CBOX y4eOHYIO nes-
TEABHOCTD 1A CAMOCTOSTENEHONO M3YYeHHS HOBOMO MaTepHaa, HeoOX0oaMMOro B
Oyaymei npodeccnonansrol gestensHoctH (ITK-9). KpoMe ykasaHHEIX Xomrie-
TEHLHH NpH OCBOCHHHM MaTepuana BelpabaThiBaeTcs O0LIeMareMaTH4YecKas KyJlb-
Typa. B pabGoueii mporpamMme s KaXIOTo CeMecTpa IIPHBOAUTCS JOCTATOUYHO MO-
ApOOHLIA CMHCOK TEOPETHHYECKHX BONPOCOB U BCEX THIIOB MPAKTHYECKHX 3a0anHii,
KOTOpBI€ CTYZIEHTH! JO/DKHEI OCBOHTE B IIPOLECCe H3YYEHUs AMCLHTUIHHEL

Cuuraro, uro paboyas nporpamMma QHCUMIVIMHEL « DYHIAMEHTANBHAA H KOM-
neloTepHas anredpa» COOTBETCTBYET rOCYNapCTBEHHLIM TPeOOBaHHAM K MHHHMY-

MY COAEpKaHHA M YPOBHIO MOANOTOBKH BEIMYCKHHKOB Mo Hanpasinexuwoo 02.03.01
«MaremaTHka H KOMITBIOTEPHBIE HayKu» (ypoBeHs Dakanaspuara).
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