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1. ]_Ie.]'ll/l H 3aJ1a41 OCBOCHUA NUCHHUIIINHBI.

1.1 Heap AUCHUIIMHBI

dopMHUpoOBaHUE Y CTYICHTOB (DaKyIbTeTa MATEMATUKU U KOMITBIOTEPHBIX HayK (HaIpaB-
nenus 02.03.01) 6a30BbIX 3HaHUK MO QyHAAMEHTATBHOW M KOMITBIOTEPHOM aireOpe B TCUCHHE
MIEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaun AMCHUTIIMHBI

ITosryueHne OCHOBHBIX TEOPETUYECKUX CBEICHHM, PA3BUTUE IT03HABATEIBHOU AEATEIb-
HOCTH M IPUOOPETEHUE NMPAKTHYECKUX HABBIKOB PAOOTHI C MOHATUSMHU T10 CIEAYIOIINM pa3/esiaMm
areOpbl: CUCTEMBbl JIMHEHHBIX YpaBHEHUI, MaTpuULlbl M JCUCTBUS HaJ HUMH, ONPEACIUTENH,
KOMIUIEKCHBIE YHCJa, MHOTOYIEHBI, aareOpanyeckue CUCTEMbl (IpyMIbl, KOJbLA, BEKTOPHbBIE
IPOCTPAHCTBA, aareOppl), KOHEYHOMEPHbIE BEKTOPHBIE NPOCTPAHCTBA, JIMHEHHBIE OTOOpaXKEeHUs
BEKTOPHBIX IIPOCTPAHCTB, MHBAPHUAHTHBIE ITOANPOCTPAHCTBA JIMHENHBIX OIIEPATOPOB, JKOPIAHOBA
HOpMaJibHast (hopMa MaTpHIbl JIMHEHHOIO OIepaTopa, CONPSHKEHHOE OTOOpakeHUe, KaHOHUYe-
CKUH BMJ MaTpULl JMHEWHBIX (HOPMAJIbHOIO, CAMOCOIPSKEHHOIO, OPTOTOHAJILHOTO WM YHHU-
TapHOr'0) OINEpPaTOpPOB, OMJIMHEWHbIE W KBaJpaTHU4YHbIE (OPMbI, METPUUYECKHE BEKTOPHBIE IPO-
CTPAHCTBA, KJIACCH(HUKAIMA KBaIAPUK, TPYIIBI MPEoOpa3OBaHUN M KIacCU(UKAIUS JBIKCHUH,
OCHOBBI TEOPHUH AJITOPUTMOB U OLICHKA MX CJIO)KHOCTH, KJIACCUYECKHE aITOPUTMBbI LIEJIOYUCIICH-
HOW apu(METHKH, 3JIEMEHTHl TEOPHH YHCEN, MOJII ¢ KOHEYHBIM YHCIIOM JJIEMEHTOB, IICTTHbIC
npodu, Gynkuus Ditepa, MoayispHas apudmMeTuka, Hayajga TEOPUH MOJMHOMOB, OTJIEJICHUE U
AIIPOKCUMALIMSI KOPHEW ITOJIMHOMHUAIbHBIX YPAaBHEHMI.

1.3 MecTo IMCHMIVIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Hucuummna (b1.0.17) «®@yHaaMeHTalbHas U KOMIbIOTEpHas ajnreOpa» Mo Hampas-
nenuto 02.03.01 Marematuka U KOMIIbIOTEpHBbIE HayKu (ypOBEHb OakajaBpHaTa) OTHOCHUTCS K
00s13aTeIbHOM  YacTH MepBoro 0JI0Ka yueOHOro MIlaHa, SIBISIOLIET0CsS CTPYKTYPHBIM JIEMEHTOM
OOII BO. lucuuminHa u3ydaercs ¢ 1-ro 1o 4-if ceMecTphbl, 3HaHUs, TOJTyYEHHBIE B TIPOLIeCCe e
U3y4YEHHsI, UCIIOJIB3YIOTCS B AHAJIMTHUECKOW reOMeTprHr, MaTeMaTHUYeCKOM aHajiu3e, QyHKIHO-
HaJIbHOM aHanu3e, TuddepeHanbHON TeoMeTpUr U TONOJIOTHH, AMPPEepeHInanbHbIX YpaBHe-
HUSX, JUCKPETHOM MaTEMAaTHKE U MaTeMAaTUYECKOM JIOTMKE, TEOPUU YUCEI, METOAAX ONTUMU3a-
uuy 1 ap.. Ciaymarenu B MEPBOM CEMECTPE JOJIKHBI BIaJeTh MaTEMaTUYECKUMU 3HAHUSMHU B
paMKax MporpaMMbl CpeIHEH IIKOJbI, a CIIyIaTesn BO 2-M, 3-M ¥ 4-M ceMecTpax — 3HaHMUSAMH,
MOJIyYEHHBIMH 110 TaHHOM TUCUUIUIMHE, B IPEABIIYIIUX CEMECTPAX.

1.4 TlepeyeHb NVIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHHUs] MO AUCLHUILINHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOH NPOrPaMMbl

IIpu ocBoenun gucuumiuHbel «DyHIaMeHTalbHass U KOMIbIOTEpHasi aiaredpa» Bbipada-
TBIBAETCS OOIleMaTeMaTHyecKasi KyJabTypa: YMEHHE JIOTUYECKH MBICIUTh, IPOBOJUTH JOKa3a-
TEJIbCTBA OCHOBHBIX YTBEPKICHUMN, YCTAaHABIMBATH JOTMUYECKHUE CBSA3M MEXIY MOHATHSIMH, IPU-
MEHSTH MOJydeHHbIE 3HAHUS JJIS pelIeHus anreOpandeckux 3aj1ad U 3ajad, CBSI3aHHBIX C KOM-
NBIOTEPHBIMU MTPUIIOKEHUSAMH anredpanyeckux MetofoB. [loimydaemble 3HaHUS JIe)KAT B OCHOBE
MaTeMaTHYeCKOro 00pa3oBaHMs U HEOOXOUMBI JJIsi TOHUMAaHMsI U OCBOCHUS BCEX KYpPCOB MaTe-
MaTHKH.



[Iponecc W3y4eHHs] AMCIMILIAHBI HAMpaBiICH Ha (OPMUPOBAHUE CIICAYIONIUX KOMIIE-
terruii: OIIK-1, ITIK-1, TIK-2.

CTBCHHBIC U U3BCCT-
HBIC HAYUYHBIC pC-

HOJIOTHIO, He-
KOTOpbIE TIpHe-
MBI, UCTIOJIb3Y-

BECTHBIE aJIre0-
pandeckue pe-
3yJbTATHI B XOJI€

Ne | Uupexc | Coxepskanue komme- | B pesynbrare u3ydenus yqeOHOM TUCHUIUIMHBI 00yya-
0. | Komme- | TeHuuu (i e€ ya- IOIIUECS JIOJKHBI
M. | TEHIUH CTH) 3HATH yMeTh BJIAJETh
1. Croco0eH KOHCYJb- | OCHOBHBIE I10- | KOHCYJIIbTUPOBATh | anre0panyecku-
TUPOBATh U UCHIONB- | HATHSA U TEOPC- | o pyHaameH- MH METOJaMHU
OIIK-1 30BaTh (yHIAMEH- MBI QIr€OPEL, @ | a1k Hoii 1 KOM- UCCIICIOBAHUN
TaJbHbIC 3HAHUS B TAIoKE  HEKOTO- NBIOTEPHON a- JUISL KCTIOJIBb30-
pble UX KOMIIb-
00J1acTH MaTeMaTu- JOTEpHBIE TIPH- redpe, a TaKxe BaHUS UX IIPU
4EeCKOro aHaju3a, JOKeHHsT ¢ Ie- | UCIOIB30BATh pelIeHnn Teope-
KOMIIJICKCHOT'O U JIbI0 [IpUMEHE- HpI/I06peTeHHHe TUYCCKUX U IIPpU-
(GyHKIIMOHATIBHOTO HMA B OyIyIleH | 3HAHUS [0 3TON KJIQJIHBIX BOIIPO-
aHaM3a, anreopsl, HPOQ)CCSHO‘ JIUCIUTIIIMHE B coB B mpodec-
aHATUTHYECKOi reo- | HAMPHOM  JI®I | yavyypix neene- | cronanbHoi 1e-
MeTtpuu, auddepeH- TEIRHOCTH, JIOBaHMSIX; SITETTLHOCTH.
[UATbHON T€OMETPUU
Y TOTIOJIOTUH, U (-
(hepeHIMATEHBIX
YpaBHEHUH, JUC-
KpPETHON MaTeMaTUKH!
U MaTeMaTUYECKOM
JIOTUKH, TEOPUH Be-
POSITHOCTEM, MaTeMa-
TUYECKOU CTaTUCTHU-
KM U CIIy4alHBIX
MIPOLIECCOB, YUCIIEH-
HBIX METOJIOB, TEOpE-
THYECKOW MEXAHUKH
B IpodecCuOoHaTbHOM
JESATEIBHOCTH
2. CrniocoGeH 1eMoH- 0a30Bble 3HAHUS | IEMOHCTPUPOBATH | HABBIKAMH JIe-
CTpUpPOBaTh Oa30BbIE Kypca byHIa- | ¢ 060CHOBAHHAME | MOHCTPAIUH JIO-
K1 S amms matemarige- | MCHTAIbHOI M | Ga3oBble 3HAHMS, | KA3aTENbCTB
CKHX M €CTECTBEHHBIX | ot ePHOM s paraembie B YTBEPXKICHUI U
anreopsl; .
HayK, OCHOB IIpO- JTAHHOW JMCLHU- TEOpEM Kypca
TPaMMHUPOBAHUS U TUTUHE; byHIaMeHTalb-
MH(pOPMaITMOHHBIX HOM U KOMIIBIO-
TEXHOJIOTHI TEPHOM aJIreOpHl.
3. CrnocoGen nmyoinyHO | anredpanye- HCIIOJIb30BATh HaBbIKaMU 1y0-
K2 MIPEJICTaBIATh COO- CKYIO TEpMHU- CCBIJIKU Ha U3- JMYHOTO Tpe-

CTaBJICHUS
HaY4HBIX pe-
3yJIbTAaTOB IO




Ne | Unpekc | Comepkanue komre- | B pesynbrare nuzydeHus yueOHOM TUCIUILUIMHBI 00yYa-
II. | KOMIIE- TeHUUU (UM e€ ya- FOLIMECS JOJIKHBI
1. | TCHOUU CTH) 3HATh yMeTh BJIAJIeTh
3YJIbTaThI eMbIC B Hay4- nyOJIMYHBIX BBI- | anre0pe.
HBIX HCCIIENIO- | CTYIJICHUN;
BaHUSX;

2 CTpyKTypa M coiep:KaHHe JMCIHUIITHHBI
2.1 PacnipeaesieHre TPYA0eMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO61mas TpyA0eMKOCTh AUCIUILTUHBI COCTaBIsAET 16 3a4eTHBIX eAuHHUII (576 4acoB, U3 HUX
KOHTaKTHBIX 283,2 yaca: JNeKIHOHHBIX 3aHATHI 136 Jaca, mabopaTopHbIX 3aHsaTHI 136 Jaca,
KCP 10 gacos, IKP 1,2 gaca; camocrositensHast padora 114 gacoB; moAroToBKa K 3K3aMEeHaM
178,8 gaca), ux pacmpezieieHue Mo BUAaM padOT MPEICTaBICHO B TaOIHIIE.

Bun yaeOHo# paboTh Bcero CemecTtpsl
4acoB (gacer)

1 2 3 4

KonTakTHas padoTa, B TOM 4Hce:

AyIMTOpHBIE 3aHATHS (BCEro): 272 72 64 72 64
3aHATHUS JIEKIUOHHOTO THIIA 136 34 | 34 | 34 | 34
JIaGopaTopHbIe 3aHATHUS 136 34 | 34 | 34 | 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAaKTUYECKHE

3aHSITHS) ) ) ) ) )

HNnas konTakTHasA padora:

KonTpoas camoctositensHol padoTsl (KCP) 10 2 2 4 2

ITpomexyrounas atrectamus (MKP) 1,2 03103 03 0,3

CamocrosTeabHas paﬁoTa, B TOM 4YHCJIC:

-pa36op u camocmosamellbHoe usyvenue meopemu-

38 6 20 9 3

ueckozco mamepuaia no KOHCnekmam ]ZBKL;LMZ u no y’{€6-
HbIM NOCOOUSIM U3 CNUCKA UCTNOYHUKOB Jumepamypbol,

- camocmosimenvbHoe peulerue 3a0ay no memam 49 10 26 10 3
1aOOPaAMOPHLIX 3aHAMULL;
- 10020MOBKA K peghepamusHomy 00K1ady (mpe- 7 0 0 4 3
Mutl U Yemeepmolil cemecmpwl)
[ToaroroBka Kk TeKyIeMy KOHTPOIIO (K KOHTPOJIbHBIM 20 4 10 4 2
paboTam 1 KOJUIOKBHYMaMm)
KonTpouis:
[ToaroroBka k 3K3aMeHy 178,8 | 53,7 | 53,7 | 44,7 | 26,7
OO0mas Tpy10eMKOCTh yac. 540 144 | 144 | 144 | 108
B TOM 4YHCJle KOHTAKTHas 2832 | 703 703 | 723 703
padora
3a4. e/l 7 4 5 4 3




2.2 CTpyKTypa AHCHHAILIHHbBI

Pacnipenenenue BuoB yueOHOM pabOTHI M MX TPYJOEMKOCTH IO pa3jieiiaM JUCITUTIIUHBI.

Paznensl qucuuIuinHel, u3ydaeMele B 1-4 cemecTpax (ouras ¢hopma)

KomnuectBo yacos
AynutopHas Breaynu-
Ne HaumenoBanme pasnemnos (Tem) B aGora TOpHast
cero p pa6ota
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1 CucTtembl TUHEHHBIX  YpaBHEHUMH 20 8 - 8 4
) Matpuisl 20 8 - 8 4
3 Onpenenurenu 20 8 - 8 4
4 OTtoOpakeHns: MHO>KECTB 12 4 - 4 4
5 AnrebpanyecKue CUCTEMbI 16 6 - 6 4
Hmozo no oucuyuniune 6 nepeom cemecmpe : 34 - 34 20
6 KomriekcHbie yncina 30 8 - 8 14
7 MHoOTOo4ICHBI 30 8 - 8 14
8 BekropHble mpocTpaHcTBa 30 8 - 8 14
9 EBKINI0BO ¥ YHUTapHOE NIPOCTPaHCTBA 34 | 10 - 10 14
34 - 34 56
Hmozo no oucyunaune 60 6mopom cemecmpe :
10 Jlunelinbie 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB 32 | 12 - 12 8
" JluHelHbIE OmepaTophl EBKIUAOBBIX M YHHUTAPHBIX 28 | 10 ) 10 8
MPOCTPAHCTB
12 KBagpatuunsie popmbl 24 8 - 8 8
13 DneMEeHTbl MHOTOMEPHOU FeOMEeTpUH 11 4 - 4 3
34 - 34 27
Hmozo no oucyunnune 6 mpemovem cemecmpe :
14 Kitaccuueckue anropuTMsl U UX CII0KHOCTh 19 8 - 8 3
15 ['pynmbl, KoJbLIa, OIS, BBIYUCIUTEIbHBIE ACTIEKTHI 18 8 - 8 2
16 DJIEMEHTHI TCOPHH YUCEIT 23 | 10 - 10 3
17 OCHOBHBIE CBEJIEHUS O IMOJIMHOMAX 19 8 - 8 3
34 - 34 11
Hmozo no oucyunnune ¢ uemeepmom cemecmpe :




Hmozo no oucyuniune:

136 -

136 | 114

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — nmabopatopHsle 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xanue pa3jieJioB JUCHUILTMHBI

2.3.1 3aHATHA JEeKIHOHHOI0 THIIA

Ne | HammenoBanue pas- | Conep:kanue pasaesia ®opma
n/n | aejaa TeKylIero
KOHTPOJIA
1 | Cucrembl NHMHEHHBIX | DIIEMEHTapHbIE MPeoOpa30BaHUs HAJA YpaBHEHHS- | Y CTHBIN
ypaBaenuii (CJIY) mu CJIY, skBuBasieHTHOCTh. Merton laycca, uc- | ompoc, Koi-

cinegoBanue CJIY cryneHuatoro Buaa. Apudme- | JOKBUYM
THYECKOE JIMHEHHOE MPOCTPAHCTBO CTPOK R "
Jlunelinas koMOWHAIMS CTPOK (TPaH3UTUBHOCTB),
JUHEIHas 3aBUCUMOCTb. ba3a cucremsl CTpOK,
panr. IToanpoctpanctBo B R ", ero 6asuc u pas-
MepHocTh. OnHopoanas CJIY, mpoctpaHCTBO ee
pemeHuid, ¢QyHAaMEHTalbHasi COBOKYITHOCTH pe-
meHuil. CBsA3b MEXJy MHOXKECTBAaMHU pEIlEeHU
CJIY u acconuupoBaHHOW C HEHl OJHOPOAHOMN
CIIy.

2 | Marpunsr Matpuipl ¢ JE€HCTBUTEIBHBIMU JIEMEHTAMH, UX | Y CTHBIA
BuJbl. COBMaJieHNE PaHrOB MATPHIll [0 CTPOKAM | OMpPOC, KOJ-
u crosbam, panr Marpuibl. Teopema Kponekepa- | T0KBUYyM
Kanemm. Onepauuy Haj MaTpuLaMH: CIIOKEHHE
U BBIUUTAHUE MATpHUL, YMHOXEHUE MaTpuUIl Ha
qucia U yMHOXKeHue martpul. [loHsaTHs o xosble
u 00 anreOpe. Anrebpa (konbio) mMatpuil. Panr
MIPOU3BEICHUS MATPULL.

3 | Onpenenurenu ITepecTaHOBKM N CUMBOJIOB, UX YETHOCTb. M3me- | YCTHBIM
HEHUE YETHOCTH MPU TPAHCIO3HUIUSIX CHMBOJIOB, | OMPOC, KOJI-
KOJIMYECTBO YETHBIX M HEYETHBIX MEePECTaHOBOK. | JOKBUYM

@opmanbHbIE MOJICTAHOBKK N CHMBOJIOB, UX YET-
HOCThb U HEUETHOCTh, KOJIWYECTBO UCTHHIX U HE-
YETHBIX MOJCTaHOBOK. Ompenenutens N-ro Imo-
psAnxka, cBoMcTBA. BrIuncieHue
ONPEAEIUTENS C MOMOIIBIO 3JIEMEHTAPHBIX IIpe-

IIPOCTENILINE

00pa3zoBaHuil HAJ CTPOKAMH U CTOJOIIaMu. MuHOp
MaTpHIlbl, alredpanveckoe JJOTOJTHEHHE K dJie-
MEHTY MaTpullbl. PasiiokeHue omnpeneauTens 1o
ctpoke (ctonbiry). @opmyrna oOpaTHON MaTPHIIHI.




ITpaBuiio Kpamepa pemenus onpenenernnon CJIY.

bazucHblil MuHOp Matpuilbl. Haxoxaenue pan-
ra MaTpulbl METOAOM OKaWMJICHHS MUHOpaMH.
Teopema Jlamuaca u cnencreus u3 Hee. Ompene-
JUTENb TPOU3BEICHUA MaTpull, (GopMyTupoBKa
teopembl bune-Kommu. OO0o00meHHoe mpaBuio
Kpawmepa pemenus npoussosiasHoi CJIY.

OtoOpaskeHusT MHO-
KECTB

OtobOpaxkeHHsT MHOXECTB, UX BHJBI. PaBeHCTBO
O0TOOpaXeHUIl. YMHOXKEHUE OTOOpa)KEHUM, acco-
nuaTuBHOCTh. [IpeoOpa3oBaHus MHOXXECTBa, HX
dbopMmanbHas 3amuch, YMHOXKEHUE NpeodpazoBa-
Huil. [logcTaHoBKM MHOXECTB, UX (opMmalibHas
3aMuch, YMHOXKEHHUE MOJACTaHOBOK. EnuHuvHas u
oOpaTHas MoJCTaHOBKH.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

Anrebpanyeckue cu-
CTEMBI

bunapupie onepanuu (aredpandeckue orneparum)
Ha MHOXeCTBaxX. ['pymmowjsl, WX BHIBI H IPO-
creiimme cpoiicTBa. Tabmuma Koamu rpynmoupa,
npumMepbl. CUMMETpHYECKU MOHOU TIpeoOpas3o-
BaHUI U CUMMETpUYeCKas IpyIa MoJACTaHOBOK N-
it crenenu. Konbla (B 4acTHOCTH, MOJIS), UX BUIBI
U TpocTeilime cBoicTBa, mpumepsl.  Komibio
MHOTOYJICHOB HaJ| MPOHU3BOJILHBIM IOJIEM (B3au-
MOCBS3b aJredpanyeckoro M (yHKIHOHAIHHOTO
B3IJISJIOB HA MOHATHE «MHOTOWIEH»). BekTopHble
IIPOCTPAHCTBA HaJ MPOU3BOJIBHBIMU  MOJIIMH,
OIpEeNIETICHUE U MPOCTEHIINE CBOUCTBA, IPUMEPHI.
Anrebpbl Haja MPOU3BOJIBHBIMU IMOJIIMU, OIpEse-
JIEHUE U BUJIBI alIredp, IpUMepBHl.

Kosbpio Ki1accoB BBIYETOB, KPUTEPUHA  IOJIA.
[Tone anrebpanueckux uwucen. lloarpynmounssi,
MOJIKOJIBIIA U TIOANPOCTPAHCTBA, MpuMephl. [1oHs-
THEe 00 n3o0Mophu3Me anredpandeckux CUCTEM.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

KommiiekcHple ywucia

(K4)

ITonsitne o wucnoBom mouse. IlocTpoenne mnoss
KomruiekcHbIX uyucen C. AnrebGpanmdeckas (opma
3anucu KU u cBsi3aHHBIE C HEIO INOHATHUS, CBOMW-
cTBa conpsbkenuss. Monyns KY, HepaBeHCTBO Tpe-
yroiapHuKa. Tpuronomerpuyeckas ¢opma 3amucu
KY, MynbTUIIIMKATUBHBIE CBOMCTBA MOAYJIS U ap-
rymenTa. /[eiictBus nHan KY B KOMIUIEKCHOM
IJIOCKOCTH C IIOMOIIBIO LUPKYJISI W JIMHEHKH.
®opmyna Myaspa. M3Bneuenne kopnei n3 KUY.

VYceTHBIT
ompoc,
JIOKBUYM

KOIJI-




KopHu u3 equHMIIbI, TEpBOOOpA3HbIE KOPHHU.

®dopmymna Diinepa. Jlorapudmuyeckas 1 moka-
3arebHas QYHKIIMH KOMIUJIEKCHBIX TIEPEMEHHBIX.

MHorousiaeHbsl

MHorouwieHsl OT OJHON TMepeMeHHOU (PpyHKIHO-
HaJIbHBIN B3TJISA), omepanuu Haj HuMH. Konbna
mHorowieHoB R[X] u C[Xx]. Crenenb cymmbl u
IIPOM3BE/ICHUS] MHOrO4YJIeHOB. JleneHue ¢ ocrat-
KOM M 0€3 ocTaTka B KOJIblIE MHOTOUYIEHOB, CBOM-
ctBa. HOJl u HOK mHorounesnos, anroputm EB-
kiaa Haxoxaenuss HOJ[. Teopema besy, kpat-
HOCTh KOpHs1 MHorousneHa. Cxema ['opHepa u ee
NPUMEHEHUS. OKBHUBAJICHTHbIE (HOPMYIHPOBKU
OCHOBHOI TeopeMbl aireOphl, CIEICTBUS U3 Hee:
dbopmynsl Buera, HHTEPIIONASIIMOHHBIA MHOTOWIECH
Jlarpanka, oTneNeHHME KPAaTHBIX KOpPHEH MHOro-
YJIeHa.

Teopema llITypma u ee nmpuMeHEHUE NPU OT-
JIeJICHUU JEUCTBUTEIBHBIX KOPHEW MHOTOYJIEHA U3
R[X]. Kosp11o MHOTOYJICHOB OT MHOTHUX HEpPEMEH-
HBIX, JIEKCUKOTpapuuecKoe ynops104eHHE YICHOB
MHorouiaeHa. Kosbllo CHMMMETPHUYECKMX MHOIO-
ywieHoB. OCHOBHas TeopeMa O CHUMMETPHYECKHX
MHOT'OYJIEHAX.

YcTHBIN
ompoc,
JIOKBUYM

KOJI-

BekropHble
CTpaHCTBa

po-

JIuneiiHas 3aBUCHMOCTb M HE3aBUCHMOCTb CHCTE-
MBI BEKTOPOB IPOCTPAHCTBA HaJ IPOU3BOJIbHBIM
nosieM, cBoiictBa. Kpurepuil moampocTpaHCTBa,
IuHeHass o6ojouka. MakcumanbHas JUHEIHO
He3aBHcHUMas nojacucreMa (6a3a) cUCTEMBbI BEKTO-
pOB, paHr. bazuc BeKTOpHOro MpocTpaHcTBa (MMOA-
IIPOCTPAHCTBA), pa3MepHOCTh. MaTpuiia nepexonaa
OT oJHOro 6as3uca MpocTpaHcTBa K aApyromy. Ko-
OpAMHATHI BEKTOpa B JaHHOM 0Oasuce, UX U3MEHe-
HUE TpHU Tepexone K apyromy Oasucy. M3omop-
¢u3M BeKTOpHBIX TNpocTpaHCTB. Ilepeceuenue u
cyMMa noanpoctpaHcTs. lIpsamas cymma noamnpo-
CTpPaHCTB.

dakrop-npoctpaHcTBo. JluHeiHble (yHKIMK
Ha BEKTOPHOM NPOCTPAHCTBE, UX OIMPENEIIEMOCTh
oOpazamu 0Oazuca. ConpsKeHHOE MPOCTPAHCTBO,
JyaJbHBIA 0a3uc, €CTeCTBEHHBIN H30MOP(U3M.

YcTHBIN
omnpoc,
JIOKBUYM

KOJI-

EBknnnoBo M yHH-

EBKIIMIOBO IIPOCTPAHCTBO, CBOMCTBA CKAJSIPHOTO

VYceTHBIN




TapHOE MPOCTPAHCTBA

IIPOU3BEICHUS. HepasenctBo Kommu-
byHskoBckoro. Merpuueckue COOTHOILICHHS B €B-
KIMI0BOM IpocTpaHcTBe. OpTOroHanbHas CUCTE-
Ma BEKTOPOB, IIPOLECC OpTOroHanu3anuu I pamma-
[Mmuara. CymecTBOBaHME OPTOHOPMHUPOBAHHOTO
6azuca. OpTOroHagbHOE JOIOJIHEHHE K IMOAIpPO-
CTPAaHCTBY M OPTOTOHAJIbHAS IPOEKLMS BEKTOpa
Ha TOJIPOCTPAHCTBO €BKJIMAOBA IIPOCTPAHCTBA.
EBximunoB  um3omopduszM. OpTOHOPMHUPOBAHHBIE
0a3uChl E€BKJIMIOBBIX IMPOCTPAHCTB, OPTOTrOHAJIb-
HOCTb MAaTpPHUIIBI NIEPexosa OT OHOrO Takoro 0Oa-
3Uca K JpPYroMy. YHHUTapHbIE IPOCTPAHCTBA, II0-
JyTOpajluHeHble KOMIUIEKCHbIe (opMbl. MeTpu-
YECKHE COOTHOLIEHMSI M BOIIPOCHI, CBSI3aHHBIE C
OpPTOTrOHAJILHOCTBIO, B YHUTAPHOM IIPOCTPAHCTBE.

orpoc,
JIOKBUYM

KOJI-

10

Jlunelinpie  oToOpa-
KCHUS  BEKTOPHBIX
MPOCTPAHCTB

Jlunetinbie 0oTOOpakeHUs (ONEPATOPhI) BEKTOPHBIX
IPOCTPAHCTB HaJl OJHUM U TeM ke nojeMm. OOpa3
U SIpO JIMHEHMHOTO OTOOpakeHusl, paHr U aAedekr,
UX CBSI3b C Pa3MEPHOCTHIO O0JIACTH OIpeesICHUsS
oToOpaxeHus. MaTpulbl JIMHEMHBIX OTOOpaxe-
HUM (OMEPaTOPOB), UX U3MEHEHHUE MIPHU TIEPEXOJIE K
npyrum 6azucam. [IpocTpaHCTBO TUHEHHBIX OTOO-
pakeHui, anreOpa JUHEHHBIX ONEPAaTOpPOB, IOJ-
Has JIMHEWHas Tpynna HEBBIPOXKJIEHHBIX JIHMHEH-
HBIX oreparopoB. M3oMop¢hu3M NpoCTpaHCTB JIH-
HEHHBIX 0TOOpaKEHUH U MPAMOYTOJIBHBIX MAaTPHLL.
N3omopdusm anredp (MOTHBIX JTUHEWHBIX TPYII
HEBBIPOXK/IEHHBIX ) JJMHEWHBIX ONEpPaToOpOB U KBaJ-
paTHbIX (HEBBIPOXKAEHHbIX) MaTpull. CoOCTBEeH-
Hbl€ 3HAYEHUS U COOCTBEHHbIE BEKTOPHI JIMHEMH-
HBIX OIepaTtopoB. J(MaroHaau3upyemsble ornepaTo-
pbl. XapaKTepUCTUUECKUH MHOTOWIEH OIlepaTropa.
Teopema T'ammibrona-Kamm.  MuHMManbHbIN
MHOrouseH oneparopa. JKopaaHoBa HOpMallbHas
dopma OKH®D) matpuiisl onepatopa.

WHBapuaHTHBIE NOANPOCTPAHCTBA JUHEHHOTO
orepaTopa, pa3jaoKEHUE MPOCTPAHCTBA B MPSMYIO
CyMMY MHBapHaHTHBIX NOANPOCTpaHCTB. [Ipsamas
CymMMa JIMHEWHBIX orepaTopoB. KopHeBele moa-
MPOCTPAHCTBA JIMHEHHOIO Oleparopa, ACHCTBYIO-
niero Hag nosieM C. PasnokeHue mpocTpaHCTBA B
IpSIMYI0O CYMMY KOPHEBBIX MOJIPOCTPAHCTB JIH-
HEeHOrOo omepaTtopa. AJITOPUTM HaxoXKAEeHUs Oa-
3Mca, B KOTOPOM MaTpHUlia JIMHEHHOTO OIeparopa

YcTHBIN
ompoc,
JIOKBUYM

KOJI-

KOHTPOJHUPO-

BaHHC
T'OTOBKH
Ki1ajga

noJ-
no-
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nMmeeT JKH®. Munumansasiii MHOrowieH u JKHO.

Kputepuii  AMaroHanIu3upyeMoOCTH  JMHEHHOTO
oreparopa, ACHCTBYIOLIErO B IPOCTPAHCTBE HAJ

noiieMm C.
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JIuneiinpie orneparo-

pBl  EBKIMIOBBIX W
YHUTAPHBIX po-
CTPaHCTB

ConpskeHHOE OTOOpakeHUe (Oomeparop) yHUTap-
HBIX (E€BKJIMAOBBIX) MPOCTPAHCTB, €r0 CYIIECTBO-
BaHUE U €AMHCTBEHHOCTbH JJISl JAHHOTO JIMHEHHOTO
oToOpakeHus1 (omeparopa). MaTpuia conpspKeH-
HOTO oIepaTopa B OPTOHOPMHUPOBAHHOM Oaswuce,
cBoiictBa. Teopema Illypa nns nuneitHoro omnepa-
TOpa YHHUTapHOro mnpocrtpancTBa. HopmanbHbIN
OIepaTop YHUTAPHOTO MPOCTPAHCTBA, CYLIECTBO-
BaHWE JUIS HEro 0as3umca u3 COOCTBEHHBIX BEKTO-
pOB.
CTpaHCTBa, KPUTEPUIl YHUTAPHOCTH oOllepaTtopa B
TEPMHHAX €ro COOCTBEHHBIX 3HAYEHUH; Apyrue
KpUTEpUU. DPMUTOB (CaMOCONPSHKEHHBIN) onepa-

YHUTApHBI ONEpaTop YHUTAPHOTO IIPO-

TOp YHUTapHOTO MPOCTPAHCTBA, KPUTEPUU SPMHU-
TOBOCTH OTIepaTopa.

[TonoxurenbHo  (HEOTPHUIIATEIBHO)

JICHHBIE SPMHUTOBHI ONEPATOPHI, CBOMCTBA. Apud-

omnpee-

METHYECKHIM KOPEHb U3 HEOTPULATENIBHO OIpee-
JIEHHOTO 3PMUTOBa oneparopa. Paznoxenue yHu-
TapHOTrO (€BKJIMOBA) IMPOCTPAHCTBA B MPAMYIO
CYMMYy s1JIpa JaHHOT'O JIMHEHHOIO oreparopa u 00-
pasa COIpsDKEHHOrO K HeMy omeparopa. buopro-
HOPMHPOBaHHBIE 0a3UChl YHUTAPHOTO (EBKIUIO-
Ba) MPOCTPAHCTBA, CBS3b MEXY MaTpUIlAMU OTle-
paTopa U CONpsKEHHOrO K HeMy omepatopa. Ilo-
CTPOCHUE CHUHTYISPHBIX 0a3uCOB Ui JIMHEHHOTO
OTOOpaXeHUs] YHMTApHBIX IpOCTpaHCTB. Pazno-
J)KEHUS JIMHEHHBIX OIEpPaTOPOB YHHUTAPHOTO MPO-
CTPaHCTBA.

YcrHbiit
omnpoc, KoJ-
JIOKBHYM,

KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JIO-

Ki1ajga
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Ksagpatuunbsie ¢op-
MBI

KBanpatuunas ¢opma, ee martpuua. M3menenue
MaTpHULIbl TpU JUHEHHOM IpeoOpa3oBaHUU Mepe-
MeHHBIX. [IpuBeneHue kBajapaTHuHON (OpMBI K
KaHOHMYeCcKoMy Buay. HopmanbHbIN Buj KBajgpa-
TUYHOM (POPMBI, SKBUBAIEHTHOCTh KBaJIPaTHYHBIX
¢dopM. 3aKOH MHEPLMU ACHCTBUTEIBHBIX KBaJpa-
TUUHBIX (opM. Pacmanarommecss KBagpaTUYHbIE
¢dopmsbl. [1010)KUTENBHO M OTPULIATENBHO ONpEse-
JICHHBIE KBaJpaTu4yHble QopMbl, KpuTepuil Cuiib-
Bectpa. [IpuBenenue kBagpartuyHoOi Popmbl K Ka-

VceTHBIM
ompoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJI-
TOTOBKH JIO-

KJaaa
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HOHHUYECKOMY BHJy C MOMOIIBIO OPTOTOHAIBHOTO
npeoOpa3oBaHus IEPEMEHHBIX.

[TonsaTre O MoOMMIMHEHHOW (DYHKIIMM Ha BEK-
TOpHOM mpocTpaHcTBe. IIpencraBnenue noaunu-
HEHHOI (YHKIIMH B BUJE MOJMIHMHEHHON (OPMBI B
dbukcupoBaHHOM 0Oa3uce NpOCTpaHCTBA. JIWHEN-
Hble, OWIMHEHHBIE M TMONYTOpAIMHEHHBIE (YHK-
iy, ux ¢opmel. Cummerpuueckre (HopMbl U UX
CBSI3b C KBaJIpaTUYHBIMU (pOpPMaMHU.
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OJIEMEHTEI MHOTO-
MEpPHOI reOMETPpUM

AddrHHOE 1 eBKIMIOBO TOYEHYHOE MPOCTPAHCTBRA.
AdduHHBIE ¥ IEKapTOBBI KOOPIWHATHI, PACcCTOsI-
HUE MEXKIy Toukamu. [lnockocte B adduHHOM
NPOCTPAHCTBE, MApaMETPUIECKOE 3aJaHue U 3a/1a-
HUE CHCTEMOW TOYEK B OOIIEM pPAaCHOJIOXKCHHU.
OO0mue ypaBHEHUS IJIOCKOCTH B €BKJIHUIOBOM TO-
YEYHOM IPOCTPAHCTBE, B3aUMHOE PACIIOIOKECHUE
mockocten. JIyd, oTpe3ok, MmoJynpoCTPaHCTBO H
MOJIYIUIOCKOCTh B €BKJIMJJOBOM TOYEYHOM IIPO-
CTpaHCTBE, NEPIEHAUKYISP K TIocKocTH. [Tpeod-
pa3oBaHUsl KOOpJAWHAT. [IBW)KEHUs, UX aHAIUTH-
4yecKoe 3ajlaHue, Tpymna IABMKECHUH. Buubl nBu-
KeHUH, uX Kiaccupukanus. AQpuHHbICe Mpeodpa-
30BaHMsI €BKIIMIOBBIX TOUCYHBIX IPOCTPAHCTB.

Brinykiibie MHOTOrpaHHMKH, cuMILiekc. Onpe-
nenutensb ['pama. [lapamnenenunen u ero o0beM B
€BKJIUJ0BOM TOYEYHOM IpOCTpaHcTBe. I'eomerpu-
YeCKU cMBICT ompenenuTens ahpGuHHOro mpeod-
pa3oBanus. KBagpuku, ux adpdunnas xnaccudu-
Kaus. TeopeTMKo-TpynmnoBasi TOYKA 3pEHUs] Ha
TeOMETPUIO: eBKIINIO0Ba, apPuHHAS U Apyrue BH-
JIbl TEOMETPUH.

VcTHBIN
ompoc, KoJ-
JIOKBUYM,
KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JIO-
Kiaja
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Knaccuueckue anro-
PUTMBI U HUX CJIOXK-
HOCTb

KommeroTepHast anreOpa M YHCIEHHBIM aHaJM3.
Mogenp uncen ¢ MIaBarwIle TOYKOW, TPEUMYIIE-
cTBa, HemoctaTku. OMIMOKM OKPYTJIEHUS, Hapy-
[IEHUE aCCOLMAaTUBHOCTU. ToYHas LeTOUnCIeHHas
apuMeTHKa, BBIYMCIUTENbHAS MOJAENb. AJro-
PUTMBI ¥ UX CIIOKHOCTh. Kiaccuueckue anropur-
MBI  IIEJIOYHMCIICHHOW apudmeruku. Jlenenue
Oonpiux yucen. CUeTYMKH B CHUCTEME C 3aJlaH-
HbIM OCHOBaHUeM. OleHKa CII0KHOCTH. AJITOPUTM
EBxmmaa naxoxaeane HOJI. Ouenka CIIOKHOCTH
ITOPUTMOB
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I'pynmel, xonbua, 1o-
s, BBIYUCIIUTEIIbHBIC
aCIICKTBI

MmuoxectBa. Pa3ouenne Ha mommHoxkecTBa. OT-
HOIIIEHUE SKBUBAICHTHOCTH. OTOOpaKeHUsS U aj-
rebpandeckne cucrembl. ['pynmsl. Kombia. [Tos.
[Tosst ¢ KOHEYHBIM YUCIIOM 3JIEMEHTOB.
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DOneMeHTbl  TEOopuu
qHcell

Jenumoctb nenbix yucesl. OLEHKU HauXyALIero
ciayyasi. AnroputMm EBKinga u 1enHele apoOu.
[IpencraBieHre UppaLMOHAIBHBIX YUCEN B BHJE
HenHoil npobu. PasnmokeHuwe menbIx 4Yuced Ha
MHOxuTenu. lIpocTsie uncna. OcHOBHas Teopema
Apudmernku. Oynkius Dunepa, cBorcTBa. Aj-
TOPUTM I'€Hepaluu MpocThIX uncedn. Llensie yncna
o Moxayyiro M. Beruersl, cBoiictBa. IIpumenenne
JMHEHHBIX CpaBHEHHMHU 10 Moxyiaro M. Teopemsl
®epma, Oilnepa, Bunbcona. I'pexo-kutaiickas
Teopema 00 ocraTkax. TecTsl mpocToThl. Pasio-
JKEHUE Ha MHOXKUTEIHN OOJIBLINX LENbIX YUCEIL.
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OCHOBHBIE CBEICHUSA
0 IIOJIMHOMAaXx

CrnucouHoe npejacrasieHue moimHomoB. Kiaccu-
YEeCKHE aJTOPUTMBI MTOJMHOMHUAIBHOW apupMeTH-
KM U UX CJI0KHOCTb. (OCHOBHBIE CBEJEHHS O IO-
JMHOMAX, CBOMCTBO €BKIUAOBOCTH. Mertox Pyd-
¢unu-I'opuepa. HaTepniomsimus Jlarpanxka Han
nosieM. [lenuMocts mosmHOMOB. Ausroput™m EB-
KJIMJa Haj mnojieM. HenmpuBoaumble COMHOXKUTENN
nosuHoMoB. OTiereHre M anmpoKCHUMalus Kop-
HEll TIOJMHOMMAIBHBIX ypaBHeHMH. Teopema
@ypre u meron lltypMa oTneneHne BENECTBEH-
HBIX KOPHEH.

2.3.2 3aHATHS CEMHHAPCKOT0 THIA
He npeagycmoTpensl.

2.3.3 JlaGopaTopHbIe 3aHATHS

n/n

HaumenoBaHnue pa3s-
aeJia

Copepxxanue pasnena

®opma
TeKyLIero
KOHTPOJIA

Cuctembl JTUHEHHBIX
ypaBaenuii (CJIY)

Meton I'aycca pemieHHMsi CHCTEMBI JIMHEHHBIX
ypaBHenuii (CJIY). Anroputm HaxoxaeHus (yH-
JTAMEHTAJIbHOM COBOKYITHOCTH PEIIEHUHA CHUCTEMBI
JUHENHBIX 0JTHOpOHbIX ypaBHeHui (CJIOY). An-
TOPUTM HaXO0XKJIEHUS OCHOBHOM CHCTEMBI pellle-

IIposepka
JIOMAaIIHETO
3a/1aHus,
KOHTpPOJIbHAS

13




Huit CJIVY. pabora.
Martpunbt Haxoxnenune panra marpuubl ¢ nomoumipto aie- | [Ipoeepka
MEHTapHBIX NpeoOpa3oBaHUIl Haa ee psAdaMu. | JOMAIIHETO
Onepauuy HajJ MaTpULIAMU: CIOKEHUE U BBIUMTA- | 3aJlaHUS,
HUE MaTpull, YMHOXKEHME MAaTpUIl Ha 4YHUCIA U | KOHTPOJIbHAas
YMHO>KEHUE MaTpPHII. pabora.
Onpenenurenu IlepecTtanoBku N cuMBOJIOB, X 4eTHOCTh. Iloxa- | IIpoBepka
CTaHOBKM N CHMBOJIOB, HUX YETHOCTb WU HEYET- | JOMAIIHETO
HOCTb. BblunciieHHMe omnpenenurens ¢ NOMOLIBIO | 3aJaHus,
AIIEMEHTApHBIX MPeoO0pa30BaHU HAJ €ro pSAaMU. | KOHTPOJIbHAs
Paznoxenune onpenenutens mo crpoke (cTonodiry). | padora.
[Ipumenenue ¢GopMmynbl 0OO0paTHON  MAaTPHIIBL
IIpumenenne teopemsl Jlammaca. IlpaBuno Kpa-
Mepa pemenust omnpeaeneHHon CJIIY. Meron
OKalMJIEHHUsI MUHOPOB HAXO0KJEHUS paHra MaTpH-
el U 0azucHOro MuHOpa. OOOOIIEHHOE MPaBUIIO
Kpawmepa peurenus npoussonsHoi CJIY.
OtoOpaxkenuss MHO- | [IpeoOpazoBanus MHOkecTBa, ux (opmansHas | [IpoBepka
KECTB 3anuch U yMHOXeHHue. [lo/IcTaHOBKM MHOKECTB, | JOMAILIHErO
ux ¢opMmanbHas 3alUCh, YMHOXKEHUE IOJCTaHO- | 3aJlaHusl,
BOK. EnlvHnYHas u oOpaTHasi MOJACTaHOBKH. KOHTpPOJIbHAs
paborta.
AnreOpanyeckue cu- | 3aaud Ha Kiaccudukamnuio rpynmnouaoB. Tadmu- | [Iposepka
CTEMBI na Kanu rpynnouna, npumepsl. Onepanuy B CUM- | TOMAILTHETO
METPUYECKOM MOHOUJEe TNpeoOpa3oBaHUl M B | 3a7aHu,
CUMMETPUYECKOM  Ipynmne  IMOACTAHOBOK  N- | KOHTPOJbHAs
3JIEMEHTHOr0 MHOXKecTBa. Kitaccuduxanus konen. | pabora.
[Tpumepsl BEKTOPHBIX MPOCTPAHCTB U anredp Haj
IIPOU3BOJIBHBIMU MOJISIMU.
Kommiekcuwie umcna | detictBust nag KY B anredpanueckoit ¢popme u B | [IpoBepka
(KY9) TpuroHomerpuueckoit ¢popme. Bozsenenne KU B | nomamnero
CTENEHb C HUCMOJb30BaHUEM (opMyabsl MyaBpa.. | 3aaHus,
HevictBust Hag KU B KOMIUIEKCHOUM TUIOCKOCTH C | KOHTPOJIbHAS
MOMOIIBIO IIUPKYJS U JuHeiiku. V3Bnedenue kop- | pabora.
Heil u3 KY. Otbickanue nepBooOpa3HbIX KOpHEH
W3 €IMHHUIIBI.
MHorouneHsl Onepanuu HaJ MHOTOYJIEHaMH C OJHOU nepeMeH- | [IpoBepka
HOH. JleneHne ¢ OCTaTKOM B KOJIbLI€ MHOTOWIECHOB. | JIOMalIHErO
Anroput™m EBknuna nHaxoxaenuss HOJl mHoro- | 3amanus,
yieHoB. CxeMa ['opHepa u ee npumeHeHus. 3aaa- | KOHTPOJIbHAas
4y Ha npuMeHeHue Gopmyn Buera u nmoctpoenue | paborta.

HHTCPHOJAIUOHHOTI'O MHOT'OYJICHA Harpacha. An-
TOPUTM OTHACJICHUA KPATHBIX KOpHCfI MHOT'O4YJICHA.
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8 BexTopHbie po- | 3ajaul Ha IPUMEHEHUEe KpuTepus noxampocrtpas- | [Ipoeepka

CTpaHCTBa CTBa BEKTOPHOTI'O MpocTpaHcTBa. OThICKaHUE MaK- | TOMAILHETO
CHMMAalIbHON JIMHEHMHO HE3aBHCHMOI IIOJICHUCTEMBI | 3aJIaHMUS,
(6a3pl) cuCTEeMbI BEKTOPOB M JMHEWHBIX BBIpaXke- | KOHTPOJIbHAS
HUN BEKTOPOB CHCTEMBI uepe3 BEKTOPbl HaijeH- | paboTa.
HOM 6a3bl. OThickaHKe 06a3uca JIMHEeHHOU 000510Y-

KM ¥ KOOpJMHAT BEKTOpa B 3aJaHHOM Oasmuce..
[TocTpoeHue MaTpulibl Iepexoaa OT OJHOro 0aszu-
ca ImpocTpaHcTBa K JIpyroMmy. Haxoxnenue xoop-
JMHAT BEKTOpa B pazinuuHbIX Oasucax. Haxoxne-
HUe Oa3uca CyMMbl M TIEpECeueHHs IOAIPO-
CTPAHCTB apU(PMETHIECKOT0 MPOCTPAHCTBA CTPOK.

9 EBknumoBo u yHu- | [Ipouecc oproronanuzanuu ['pamma-llImunra. | [TpoBepka

TapHOe pocTpaHcTBa | HaxoxxneHne OpTOHOpMHUpPOBAHHOTO 0a3uca JU- | TOMAIIHEro
HeltHol oOomouku. OTbicKaHue 0a3uca OPTOro- | 3aJaHusl,
HaJIbHOE JOMOJHEHHE K JHMHEWHOH O000J0UKe. | KOHTPOJIbHAs
HaxoxjaeHrne opToroHalbHOW MPOSKIMH M OpTO- | padoTa.
TOHAJIbHOM COCTAaBIISAIOLIEH BEKTOpa Ha MOAINPO-
CTPaHCTBO.

10 | Jluneitnpie  otoOpa- | [ToctpoeHne maTpuilbl JMHEHHBIX OoTOOpakeHui | [IpoBepka
KEHHsI ~ BEKTOpHBIX | (omepaTtopoB). M3MeHeHHe MaTpuilbl OTOOpaxe- | JOMAITHETro
MIPOCTPAHCTB Hus (omeparopa) MpH Mepexoje K ApyruM Oasu- | 3aJaHusl,

cam. OTbIcKaHue COOCTBEHHBIX 3HAYEHHH M COO- | KOHTPOJIbHAs
CTBEHHBIX BEKTOPOB JIMHEHHBIX OIEpaTtopoB. | paboTa,
HaxoxJieHne XapakTepuCTUYECKM MHOTOWICHA | CIIyILIaHUE
marpuiel  (omeparopa). Teopema ['amunbTOHa- | TOKIIAMA.
Konu n ee nmpuMeHeHue sl HaXOXAEHUS oOpat-

HOM MaTpuubl. OThICKAHHE MHHMMAJIBHOTO MHO-

rowieHa Marpuisl (oneparopa). KopHeBbie moj-

IIPOCTPAHCTBA OTHOCHUTEIBHO JIMHEHHOIO oOIepa-

Topa. OnpezneneHue BUIA KOPJAHOBOW HOpMaJlb-

HOM (pOpMBI MaTPHUIIBI ONIEpaTOPA.

11 | JIuneitnsie omeparto- | [locTpoenne mMaTpuisl conmpsbkeHHOro orepatopa | [IpoBepka
pBl  €BKJIMJOBBIX U | B 3aJJaHHOM Oa3KMce YHUTApHOIO WM €BKJIUIOBA | JIOMAIHErO
YHUTAPHBIX npo- | npoctpancTBa. OTbickaHue 0a3uca U3 COOCTBEH- | 3aJlaHuS,
CTPaHCTB HBIX BEKTOPOB JUII HOPMaJbHOI'O ONEPAaTOpa YHU- | KOHTPOJIbHAs

TapHOro mpoctpaHcTBa. Knaccugukanus omepa- | padorta,
TOPOB YHUTApHOTO (SPMHUTOB U YHUTAPHBIN) U €B- | CIyIIaHUE
KITU0BA (CHMMETPUYECKUN M OPTOTOHAIBHBIN). JOKJIa/a.

12 | Keagpatnunsie ¢op- | [IpuBenenne kBaapatnyHoi Gopmbl k kaHoHWYe- | [IpoBepka

MBI CKOMY, a 3aT€M M K HOPMaJIbHOMY BHUJIy METOJIOM | TOMAIlIHETO
Jlarpanxa. OThICKaHME UHAEKCOB UHEPIIMU U CUT- | 3aJlaHMS,
HaTyphl JEUCTBUTEIBHON KBaJApaTUYHON (POPMBI. | KOHTPOJIbHAs
Paznoxenue kBagpaTHuHON (OpMBI B IIpou3Bese- | paboTa,
HUE JBYX JUHEHHBIX (opMm. [IpuMeHeHHe KpuTe- | CIylIaHue
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pusi CuibBecTpa IJisi MOJIOKUTEIBHO M OTpHIA- | JOKJIAJa.
TEJBHO ONPEIEICHHBIX JNEHCTBUTEIbHBIX KBaJpa-

tHuHbIX (opMm. [lpuBenenue neicTBUTENBHON
KBJIpaTHYHON (POPMBI K KAaHOHHMYECKOMY BUIY C
MOMOIIbI0 OPTOrOHAJIBHOIO MpeoOpa3oBaHUsl Iie-
PEMEHHBIX.

13 | Dnementsl  MHOrO- | 3amaun Ha ompexaeneHue adpduuHBIX W Aexapro- | [IpoBepka

MEpHOI reoMeTpun BBIX KOOpDJMHAT, Ha HAXOXICHUE PACCTOSHHUM | JOMAIIHETrO

Mexay toukamu. [lmockocte B adduHHOM mpo- | 3a1aHus,
CTpaHCTBE, MapaMeTpUiecKkoe 3ajaHue U 3a/laHue | KOHTPOJIbHAas
CHUCTEMOH TO4YEK B 00I1IeM pacrojoxxennn. Oo0mue | pabora,
YpaBHEHUS TJIOCKOCTH B €BKJIMIOBOM TOYEYHOM | CIyIIAaHUE
MIPOCTPAHCTBE, B3AMMHOE PACIIOJIOKEHHUE TUIOCKO- | IOKJIAJa.
creid. Jlyd, oTpe3okK, MOJyIpOCTPAHCTBO U MOJY-
IJIOCKOCTh B €BKJIMJOBOM TOYEYHOM MPOCTpaH-
CTBe, MEPHEHIUKYIAp K riockoctu. [Ipeodpazo-
BaHUs KOOpJUHAT. [IBMKEHUS, UX aHATTUTUYECKOE
3aJlaHue, TpynIa ABWKEHUN. Buapl 1BUKEHUM, UX
KJ1accuukarms.

14 | Knaccuueckue anro- | Mojenp uncen ¢ IiiaBaroliei Touko, peanmszanus | [Iposepka
PUTMBI M HMX CJIOX- | Ha KOMIIbIoTepe MHOecTBa F. Jlenenue OONpIINX | JOMAIIHETO
HOCTh Yyucen, peayin3ainus Ha Kommbiorepe. CUETUHMKHU B | 3aJIaHUs,

CHUCTEME C 3aJJaHHBIM OCHOBAHHUEM, peasin3alus Ha | KOHTPOJIbHAs

KoMmnbtoTepe. Anroput™ EBknmaa, HaxoxaeHue | paboTa,

HO/I, peanu3zaius Ha KOMIBIOTEPE. CIIylIaHue
JOKJIa/1a.

15 | I'pynmsl, konblia, mo- | CummeTpuyeckasl Tpylna, peanu3anus Ha Kom- | [IpoBepka
T, BBIYUCIUTCIBHBI | mbtoTepe. Konbllo BBIUETOB Z,, peanu3ainus Ha | JOMAIIHETO
aCIIeKThI KoMIibtoTepe. [lone ¢ KOHEeUHBIM YHCIIOM 3JIEMEH- | 3aJjaHus,

toB GF(n)., peanuzanus Ha KOMIBIOTEPE KOHTPOJIbHAS
pabora,
CIIyIlIaHue
JIOKJIaja.

16 | Onementsl  Teopum | Anroput™m EBknmma u uenueie npobu. Pazmoixke- | [IpoBepka

qyucen HUE LENbIX Yhceld Ha MHOXUTENH. DyHKIuUsa Dil- | JOMaIIHEro
jepa, CBOWMCTBa. AJITOPUTM TE€HEpaluu MPOCTHIX | 3a/IaHus,
yucen. TecTsl mpocToThl. Pa3znoxkeHne Ha MHOXKHU- | KOHTPOJIbHAs
TeNU OOJBIINX HETBIX YUCEIL. pabora,
CIIyIlIaHue
JIOKJIaja.
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17 | OcHoBHble cBeneHus | CnucoyHoe mpeacTaBieHHe noauHoMoB. Meton | IIpoepka
0 MOJIMHOMAaX Pyddunu-TI'opuepa, narepronsius Jlarpanka Hall | JOMAIIHETO
nosieM. OTAeNeHue U anmnpoKcuManus KOpHeH 1o- | 3ajaHus,
JMHOMUAJIbHBIX YPABHEHUM. CIIyILIaHHE
JOKJIaJa.

2.3.4 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPEYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 Oo0ecneYeHH sl A CAMOCTOATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILINHE (MO1YJIIO)

HepequL y‘le6HO'MeTOHI/I‘IeCKOFO obOecrieyeHus JUCHUIIIIMHBI II0

HaumeHoBaHue .

No asena BBIIIOJTHEHUIO CAaMOCTOSITEIbHOM paboThl (MCTOYHUKH JIMTEPATYPHI U3
P 13 CIIMCKOB B MyHKTax 5.1-2 u 6)

1 2 3

1. Cucrembl JUHEH-|MeTouyecKne yKa3aHus 10 OpraHu3alui CaMOCTOSITEILHOM pabo-
HBIX  YPABHCHMH |THI, yTBEP)KICHHBIE Kadeapoil pyHKIIMOHAIBHOTO aHAIN3a U are0-
(CIIY) pbi ipoTokos Ne 1 ot 31.08.2017 .

2. Martputibt Metoanueckue ykazaHHs 10 OpraHU3alud caMOCTOSITEIbHON pabo-

ThI, YTBEpPKACHHbIE Kadeapoil PyHKIIMOHATBHOTO aHAIN3a U alnreOpbl
npotokoi Ne 1 ot 31.08.2017 r.

3. Omnpenenurenn  |[MeToaudeckue yKa3aHHs 10 OPTaHU3AIMNA CAMOCTOSITENILHON pabo-
ThI, YTBEpPKACHHbIE Kadeapoil PyHKIIMOHATBHOTO aHAIN3a U alnreOpbl
npotokoi Ne 1 ot 31.08.2017 r.

4. OtoOpaxkenuss  |[MeToaudeckue yKa3aHHs 10 OPTaHU3AlUKA CAMOCTOSITENILHON pabo-
MHOXECTB ThI, yTBEpPkKACHHbIE Kadeapoil PyHKIIMOHATBHOTO aHAIN3a U alnreOpbl
npotokoi Ne 1 ot 31.08.2017 r.

5. Anrebpanyeckue |MeToaudyeckue yka3aHusl 10 OpraHU3aluyi CaMOCTOSTEIbHON pabo-
CUCTEMBI ThI, YTBEpPKI€HHbIE Kadeapoil PyHKIIMOHAIBHOIO aHalln3a U anreo-
pel mpotokos Ne 1 or 31.08.2017 .

6. KommniekcHple  (MeToauueckre yKa3aHus 10 OpraHU3allK CaMOCTOSATENIbHOM pabo-
gyucia (KY) ThI, YTBEpXkI€HHBIE Kadeapol (PyHKIIMOHATBHOTO aHaJIi3a U alnreopsl
nporokois Ne 1 or 31.08.2017 .

7. MHorouseHsl Metoanyeckue ykazaHHs [0 OpraHU3alud caMOCTOSITeIbHOM pado-
ThI, YTBEpXKI€HHBIE Kadeapoi (yHKIIMOHATBFHOTO aHaJIM3a U areopsl
nporokos Ne 1 or 31.08.2017 .
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Bekropssle mpo-
CTpaHCTBa

Metoanyeckre ykazaHHs [0 OpraHU3alud CaMOCTOSITEIbHON pabo-
ThI, YTBEpXKICHHBIC Kadeapoi (yHKIIMOHATBFHOTO aHaJIM3a U alnreopsl
npotokoi Ne 1 ot 31.08.2017 r.

EBximnoso "
YHUTapHOE IIpo-
CTpaHCTBa

Meroauueckue yka3aHus [0 OpTaHU3alui CaMOCTOSTEIbHON pado-
THI, YTBEpKI€HHBIC Kadeapoi PYHKIIMOHAIBHOTO aHAIN3a U anreo-
pel mporokos Ne 1 or 31.08.2017 .

10.

JIunelnele 0T00-
paKeHUsT BEKTOP-
HBIX TIPOCTPAHCTB

Meroauueckue yka3aHus [0 OpraHU3alui CaMOCTOSTEIbHON pado-
ThI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHATBFHOTO aHaJIM3a U anreOpsl
nporokos Ne 1 or 31.08.2017 .

11.

JIuneninple ormne-
paTopsl €BKIINIO-
BBIX M YHHUTap-

HBIX IIPOCTPAHCTB

Meroauueckue yka3aHus [10 OpraHU3aluy CaMOCTOSTEIbHON pado-
TBI, YTBEPXKACHHBIC Kadeapoi (yHKIMOHATBFHOTO aHaJIM3a U anreOpsl
nporokos Ne 1 or 31.08.2017 r.

12.

KBagparnunsie
bopmbl

Meroauueckue yKa3aHus [0 OpraHU3alul CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapol (yHKIMOHATFHOTO aHaIN3a U alnreOpsl
nporokos Ne 1 or 31.08.2017 r.

13.

OJeMEeHTHl MHO-

TOMEPHOM  reo-

METpHUH

Meroauueckue yka3aHus [0 OpraHU3alul CaMOCTOSTEIBHON pado-
THI, YTBEPKICHHBIE Kadeapol PYHKIIMOHAIBHOTO aHaIN3a U anreo-
psel iporokost Ne 1 or 31.08.2017 .

14.

Kiaccuueckue
aJ'Il"Opl/ITMBI Hn HUX
CJIOKHOCTB

Mertoanyeckue ykazaHus 110 OPraHU3alud CaMOCTOSITEIbHON pado-
Thl, YTBEpPXKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreopbl
nporokost Ne 1 ot 31.08.2017 r.

15.

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

Metoanueckue ykazaHHs 10 OpPraHU3aluu CaMOCTOSITEIbHON pado-
Thl, YTBEPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreopbl
nporokos Ne 1 ot 31.08.2017 r.

16.

DJIEMEHTBl  TEO-

puHn yucen

MeTtoaudeckue yka3aHusl 10 OpraHHU3aluyd CaMOCTOSITENIbHOM pabo-
Thl, YTBEpPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U alnreopbl
mporokon Ne 1 or 31.08.2017 r.

17.

OCHOBHBIE  CBe-
JIeHUs O IIOJIMHO-

Max

Metoanueckue yka3aHHs [0 OPraHH3alUU CaMOCTOATENbHOM pabo-
ThI, YTBEpXkACHHbIE Kadeapoil (yHKIIMOHATHLHOTO aHaIM3a U anreOpsl
npotokoi Ne 1 ot 31.08.2017 r.

y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTBI o6yqa10mnxcsi n3

YUCiIa MHBAJIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBhs (OB3) mpenocTtaBistoTcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JIjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA,

JUnist a1 ¢ HapyIIEHUSIMU CITyXa!
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— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCSL.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

K oOpa3oBaTesibHbIM TEXHOJOTMSM OTHOCATCS JIEKLUH, Ja0OpaTOpHbIE 3aHATHS, KOH-
TPOJIbHBIE PabOThI, KOJJIOKBHYMBI M 9K3aMEHBI. B TeueHue cemecTpa CTyIEHTHI peliaioT 3a1auH,
yKa3aHHbIE IIpenojaBaTesieM, K KaKIOMYy MIPaKTUYECKOMY 3aHATHIO. B Kax10M U3 MepBbIX Tpex
CEMECTPOB MPOBOJUTCS KOJUIOKBUYM I10 TEOPETUYECKOMY MaTepHally U KOHTPOJIbHbIE PadOThI
[0 MPAKTUYECKOMY MaTepuaily. DK3aMEH CHAeTCs CTYACHTOM TOJBKO I1OCIIE PEUICHUs 3aJaHuil
KOHTPOJIbHBIX Pa0OT M BBIIOJHEHUS] PAaOOTHI IO CAMOCTOSITEILHOMY U3YUYEHHIO MPEAJI0KEHHBIX
npernojiaBaTeseM pas3zienoB Kypca. B xoje JeKIMOHHBIX U NMPaKTHYECKUX 3aHATHH Ipezrosnara-
€TCsl UCIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJOIMH (MIPEe3eHTALM 110 HEKOTOPBIM TEMaM Kypca).
CryneHTbl BTOPOro Kypca (B TpeTheM U YETBEpTOM ceMecTpe) Oojiee akTUBHO HauMHAIOT pado-
TaThb C COBPEMEHHOI HayyHOW MaTeMaTHYeCKOH JUTepaTypoil mo anredpe u ee MpUIOKEHUSIM,
CaMOCTOSITENIbHO TOTOBSI JOKJAJbl [0 ONpPEAEICHHOW TeMaTuke (yKa3aHHOH B MyHKTe 2.3 BO
BTOPOM a03a1le coepKaHus TEMbI) KaK Ha MPAKTHYECKUE 3aHATUSAX, TaK B OpPME MUCHMEHHO-
ro oT4era.

K 06pa3OBaTeJ'II>HI>IM TCXHOJIOTHUAM TAKXKC OTHOCATCA MHTCPAKTUBHBIC MCTO/IbL 06yqu1/1;1.
I/IHTepaKTI/IBHOCTB nmomga4yu Marcpuajia 1mo AVMCHUILIIMHE «CDYHI[aMeHTaHBHaSI U KOMIIBIOTCPHAA
anre6pa» npeamnojgaract HE TOJbKO B3aI/IMOI[CI\/'ICTBI/I$I BUJa «IperogaBaTciib - CTYACHT» U «CTY-
JACHT - MpenoaaBaTeyib», HO U «CTYACHT - CTYACHT. Bce st BHUBI BSaI/IMOHGfICTBHSI Xopouio 10-
CTUTAKOTCA MPHU HU3JIOKCHUU MATCpUalld, KaK Ha JICKIMOHHBIX U HA MPAKTUYCCKUX 3aHATUAX B
X0J€ ,Z[I/ICKYCCI/Iﬁ HJIN K€ B MPOHECCE NOKIIaA0B C UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHIA.

3.1. Iuckyccus
B03MOXHOCTh IMCKyCCUU TpEATNoaraeT yMeHHe BbICKa3aTb COOCTBEHHYIO HJIEHO, Mpej-
JIOKHUTH CBOW MYTh PEIICHUS, apTyMEHTHPOBAHO OTCTAMBATh CBOIO TOUYKY 3pEHUS, CBSA3HO M3JIa-
ratb MbIcid. [lone3Hsl clieayroye 3a1aHusi: COCTaBICHNE IJIaHa PEIIeHUs 3aa4H, TIOUCK JIpy-
roro crnoco0a pemeHust, CpaBHEHNE PA3JIMIHBIX CITOCOOOB PEUICHHUS, TPOBEACHNE BHIKIIAIOK IS
peLIeHHs 33a4d M BBIKJIAJOK Ul MPOBEPKH MPAaBUIBHOCTH MOJYYEHHOTO PEIICHHsI, PaccCMOT-
peHHeE 3aj1a4 C JIMITHAUMHU ¥ HeJJOCTAIOIINMH JaHHBIMHU, TBOpUECKHE MOKIansl. CTyJqeHTaM Ipe-
Jaraercs MpoaHAM3UPOBAaTh BapUAHThl pEIIEHUs, OOCYAUTh JOKJAJ, BBHICKA3aTh CBOE MHEHUE.
OcHOBHOIT 00BEM MCTIOIH30BAHUSI HHTEPAKTUBHBIX METOJIOB OOYUYCHHS pean3yeTcsi IMEHHO B
X0JIe TUCKYCCHM, KaK Ha JIEKIIUOHHBIX, TAK W Ha MPAKTHYECKUX 3aHATHUSIX.
OO0m1re BOMpOoCkl, KOTOPBIE BBIHOCATCS HA JIUCKYCCHIO:
1. CocraBneHus miaHa J1I0Ka3aTeIbCTBA YTBEP)KICHUS WM PELICHUS 3a1a4H.
2. OmpeneneHre BO3MOMKHBIX CIOCOOOB JIOKAa3aTeNbCTBA YTBEPXKICHHS WM TOMCK pas-
JIMYHBIX CIIOCOOOB PEIICHUH 3a/1a4H.
3. Br1bop cpeau paccMaTpuBaeMbIX ciocoO0B HanbosIee paluoHaIbHOTO.
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4. OO6cyxaeHHe JIOTHYEeCKOM cocTaBIsAoNIel B ((OPMYIHUPOBKE TOW MM MHOM TEOPEMBI, a
TaKke OOCYKICHHE BO3MOXHOCTH IIOCTPOCHHS HIUTIOCTPUPYIOIINX €€ MPUMEpPOB M

KOHTP-IIPUMEPOB.

5. CaMOCTOATENBHOE COCTABJICHHE CTYACHTaMH OIIOPHBIX SaHaHI/Iﬁ 10 TEMEC, XapaKTCpu-

3YIOIIMX ITyOWHY MOHUMAaHUS CTYJ€HTaMU COOTBETCTBYIOIIETO MaTepHaa.

3.2. Joxaan (mpe3eHTanus)

[IpuMeHeHrEe Ha 3aHSATUHM KOMIIBIOTEPHBIX TEXHOJIOTMH IO3BOJISIET CTYAEHTaM IIPH paccMOT-
PEHUU OMpEAETICHHBIX TEM Kypca (yHJaMEHTAIBHON M KOMIIbIOTEPHOH anreOpsl Oojee riryooko

OCBOUTH HCKOTOPBLIC IMOHATHA W HOKA3aTCIILCTBA yTBep)I(I[eHI/IfI. B a1o0it cBs3M OIMPCACIICHHBIC

JICKIMOHHBIC U MMPAKTHUYCCKUC 3aHATHA IPLCIIOJaBaTCIIIO HCHCCOOGPBBHO IMPOBOAWTHL B BUAC IIPC-

3CHTallUH. Taxxe B TakOM BHUJC HA NPAaKTHYCCKUX 3aHATUAX 110 HCKOTOPBIM TEMaM CTYIACHTEBL 2-
T'O KypCa MOT'YT Ip€ACTaBJIATh U CBOX ONOKJIAAbI.

Ce- Buj 3ansarus

MECTP (JI, JI?D)

Hcnonb3yemble HHTepaKTHBHbIE 00pa3oBaTeb-
Hble TeXHOJIOTHH

Koanue-
CTBO

qacoB

J

«Knaccudukanusa anreOpandeckux cuctem» (pas-
Jen 5) — nekyust 8 guoe npezeHmayui.

JI3

«Meron Il'aycca pemieHuss CUCTEMBl JIMHEHMHBIX
ypaBHEeHHUI» (paznen 1) — rabopamoproe 3ansmue,
demoncmpupyemoe ¢ NOMOUbI0 NPOEKmMopa.

«OcHoBHas TeopemMa anredpe» (pasnen 7) — aekyus
8 8U0e Npe3eHmMayuu.

JI3

((KOOpI[I/IHaTBI BCKTOpA, UX M3MCHCHHC IIPpH IICPC-
X0Je K apyromy Oasucy»» (pasaen 8) — aabopa-
mMoOpHOoe 3aHimue, deMOHcmpupyeMoe C NOMOuibio
NPOeKmopa 8 pejicume Ciauo-uioy.

«Co0OCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUYCHUS
auHenHoro omnepatopa» (paszumen 10) — zexyus 6
8Ude npezeHmayuiL.

JI3

«ANTOPUTM TIPUBEJECHUS BEUIECTBEHHOW KBaapa-
TUYHOU (POpPMBI K KAaHOHUYECKOMY BUIY C TIOMO-
[IbI0 OPTOTOHAJIBHOTO TPEeoOpa3oBaHUsl TMEPEMEH-
HBIX» (pazgen 12) — nabopamopnoe 3ansmue, Oe-
MOHCIMpUpYyemoe ¢ NOMOWbIO NPOEKMopa.

«OTaerleHue W anmpoKCHMAaIHs KOPHEH IMOJIMHO-
MUAJBHBIX ypaBHeHHI» (pazaen 17) — aexkyus 6
sude npezeHmayuu.

JI3

«[IpencraBneHne UPparMOHATBHBIX YUCENI B BUJC
nenHou apoow» (pasumen 16) — rabopamophoe 3a-
HAmMuUe, 0eMOHCIMPUPYeMoe ¢ NOMOUBIO NPOEKMopa
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8 pedicume cnao-uoy.

HUmoeo:
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4.

OIIeHO‘IHBIe Cpeacrea IJisl TEKyIIEro KOHTPOJIA yCII€BAEMOCTH U HpOMe)I(yTO'{HOﬁ

aTTrecTaluu

4.1 ®donx OLEHOYHBIX CPEACTB JIJIsl MPOBeAeHUs TEKYIel aTTecTalun

4.1.1 IlpuMepHbIe KOHTPOJIbHbIE PA0OTHI

B IIEPBOM CCMECCTPC IICPEA KOHTPOJIbHBIMH pa6OTaMI/I CHa4dajla IIpOBOAUTCA CaMOCTOA-

TCIIbHAsA

(mpoBepouHasi) padora (OKTAOpPB), KoTopas umTcs 45 MUHYT (5 3amaHuii, Kaxaoe u3

KOTOPBIX OIICHUBAETCS B 3 Oajuia; HUKHHK MOPOr — 6 0aJIOB, HAa BBICIIYIO OIICHKY HAJ[0 Ha0paTh
13 GansoB; pa3pemaeTcss UCIOJIb30BaTh KOHCIEKTHI MpaKTHUYeCKuX 3aHsaTui). Llens camocrtos-

TEJILHOU

pa6OTBI COCTOUT B O3HAKOMJICHUH CTYIACHTOB IICPBOI'0 Kypca C Tpe6OBaHI/I${MI/I, Ipcab-

SABJIICMBIMU K HAITUCAHHUIO K OCHUBAHUIO ITPCIIOAaBaATCIICM KOHTPOJIbHBIX pa60T.

CamocrosTeabHas (l'[pOBQpO'lHaﬂ) paﬁoTa B IIEPBOM CEMECTPE

1. C nomomipio 3J€MEHTapHBIX MPeoOpa3oBaHUN HaJl YpPaBHEHHSMU INPUBEIUTE CHUCTEMY
JMHEWHBIX ypaBHEHHH (*) K CTynmeHYaTOMY BHJY M 3aTE€M BBIPA3UTE TJIaBHBIC HEU3BECT-
HbIE uepe3 cBOOOIHbIE HEU3BECTHBHIE.

2. Haiinute ¢(yHIaMeHTaNbHYIO CHCTEMY pEIIEHHUH CHUCTEMbl JIMHEHHBIX OJIHOPOIHBIX
YpaBHEHMI, aCCOLIMMPOBAHHOMN ¢ cucTteMoit (*).

3. OmnummuTe MHOXKECTBO PEIICHUI CHCTEMBI JIMHEHHBIX OJHOPOIHBIX YPaBHEHUH, aCCOIIMH-
pOBaHHOM C cucteMoil (*).

4. Haiigure obiee pemeHne cuctemsl (*).

5. Haiinure oCHOBHBIE pelIeHUs] CUCTEMBI ().

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

KonTpoJsbHasi paGora B nepBoM cemecTpe

(Tembl paznenoB 1 — 3 u3 Tabauibl myHkTa 2.3.3)

Pemnts cucreMy JIMHEMHBIX ypaBHEHHUM MeToI0M ['aycca.

Haiitn ¢pyHnamMeHTanbHyI0 CUCTEMY PEIICHUN CUCTEMbI THHEHHBIX OJJHOPOIHBIX YpaB-
HEHUI.

[Ipou3sBecTH elCcTBHS HA/L MATPULIAMH.
BoeruncnuTh onpenenanTens ¢ IOMOIIBIO 3JIEMEHTApHBIX MpeoOpa3oBaHUil.

Brruuciuts onpenenuTens pa3iokeHHEM 0 IaHHOW CHCTEME CTPOK (CTOJOIOB) C HC-
MoJIb30BaHUEM TeopeMbl Jlamaca.
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10.

N

©® N U AW

10.

Haiitu oOpaTHy0 MaTpUIly C IOMOUIBIO 3JIEeMEHTApHBIX MPE0Opa30BaHUN HaJl CTPOKAMHU
1 1o popmyIie.

Pemuts cucreMy TMHEMHBIX YPAaBHEHUH MaTPUYHBIM METOJIOM.

BbuMcauTh paHr MaTpUIbl METOLOM OKAaNMIIEHHS. MUHOPAMHU.

IToka3zaTb, 4yTO JaHHas CUCTEMa CTPOK oOpa3yeT 6a3uc apu(pMETUYECKOrO IPOCTpPaH-
ctBa R® 1 HaliTH KOOpAMHATHI JaHHOH CTPOKH B 3TOM Ga3uce.

Pemuth cucreMy TUHEHHBIX YpaBHEHHI 110 0000IIeHHOMY TipaBmty Kpamepa.

KonTpoasnasi padora Nel Bo BTOpoM cemecTpe
(Tembl pa3nenoB 6 — 7 u3 Tabaumbl myHkTa 2.3.3)

[IpowusBecTu neiCTBUS HAJl KOMIUIEKCHBIMU YHCIIAaMH B alireOpandeckoit ¢popme.

Haiitin xoMIUIeKCHBIC KOPHH KBAAPATHOTO YPABHEHHSI M 3aITUCATh MX B alreOpandeckoi
dbopwme.

[IpencraBuTh KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPHUECKOH (opme.

BoeruncnuTh crenenp KOMIUIEKCHOTO yKcia o gopmyne Myaspa.

W3Bneuyb KopeHb 3aJaHHON CTETIEHH U3 KOMIUJIEKCHOTO YHCIIA.

Haiitn Hanbonpimmii oomumii neaurens (HOJ[) MHOTOWICHOB.

Beipasuts nunelino HOJI uepe3 MHOTOUJIEHBI.

Pa3ioxuTh MHOTOYJICH 110 CTETICHSM JAHHOTO OMHOMA.

OTtmenuTh KpaTHbIE KOPHU MHOTOUJICHA.

Ucnons3ys uaTEpnoNssunoHHy0 ¢popmyny Jlarpanika, HAMTH MO 3aJaHHBIM 3HAYCHUSIM
MHOT'OYJIEH.

KonTposbHnas padora Ne2 Bo BTOpoM cemecTpe

(TembI pa3zenoB 8 — 9 u3 TabnUIl TyHKTA 2.3.3)

1.

10.

Halitn MakcUMaabHYH0 HE3aBUCUMYIO IOACUCTEMY CHUCTEMBI BEKTOPOB U BBIPA3UTh JIU-
HEHHO BCE BEKTOPBI CUCTEMBI YEPE3 BEKTOPBI HANICHHON ITOJCUCTEMBI.

Haiitu 6a3uc nuHeiHONW 000JI0YKH U BBISCHUTH JICKUT JIM JIaHHBIH BEKTOP B 3TOU 000-
JIOUKE.

Janbl 1Ba 6a3uca NpocTpaHCTBA. 3Hast KOOPAMHATHI BEKTOpPA B OJJHOM 0a3uce, HAlTH ero
KOOPJIHMHATHI B IPYT'OM.

HaiiTu 6a3uc cymMmmbl HOANPOCTPAHCTB U ONPEIEIIUTh PA3MEPHOCTh UX IEPECEUECHHUS.
Haiitu 6a3uc nepeceueHust HOAIPOCTPAHCTB U ONPEAETUTH Pa3MEPHOCTh UX CYMMBI.
BolsicHUTh SBISIETCS M CyMMa JaHHBIX MOJANPOCTPAHCTB HEKOTOPOTO MPOCTPAaHCTBA
IPSIMOM CYMMOM.

OpTtoroHanu3oBaTh CUCTEMY BEKTOPOB JAaHHOTO €BKJIMJI0BA IIPOCTPAHCTBA.

Haiitn 6a3uc OopTOroHajabHOIO JOMOJHEHUS K JIaHHOMY HOJIPOCTPAHCTBY E€BKIUIO0BA
IIPOCTPAHCTBA.

HaiiT opToroHanbHyr0 NPOEKLUI0 U OPTOTOHAJIBHYIO COCTABJIAIOILYIO BEKTOpA HA MOA-
IPOCTPAHCTBO €BKJIN0BA IPOCTPAHCTBA.

B yHuTapHOM mpOCTpaHCTBE HAWTH JUIMHBI IBYX JAHHBIX BEKTOPOB U Yrojl MEXKIY HHU-
MHU.

KonTtpoabHnas padora Ne 1 B TpeTbeM cemecTpe
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(tembr pazmgenoB 10 — 11 u3 tabaumsl mynkTa 2.3.3)

1.

10.

10.

Haiitu 6a3ucel obpasza u spa JTUHEHHOTO OIEeparopa, 3aJaHHOTO CBOSH MaTpHIICH B
cTaHaapTHOM Oasuce npoctpancTsa R".

3Hasi MaTpuUlly orepaTopa B OJHOM 0a3uce, HalTH ero MaTpuUIly B APYyrom Oazuce 3TOro
K€ MPOCTPAHCTBA.

Haiitn XapakTepucTHYECKU 1 MMHMMAJIbHBI MHOTOYJIEHBI OIIEPATOPA, 3aJaHHOIO CBO-
el MaTpuIlel B HEKOTOPOM Oasmce.

Haiitn coOcTBeHHbIE 3HAUEHUS U COOTBETCTBYIOIIHNE UM COOCTBEHHBIE BEKTOPHI Ollepa-
TOpa, 33JJAHHOTO CBOCH MaTpHIICH B CTaHAApTHOM Oa3uce.

Onpenenuth KOPAAHOBY HOPMaibHYIO (hOpPMY MATPHIIBI ONEepaTopa, JCUCTBYIOIIETO B
npocrpanctse C3.

Haiitn MaTpuily compshkeHHOTo oreparopa K cyMMe (pa3HOCTH, NMPOU3BEACHUIO) JBYX
ONEPATOPOB, 3a/IaHHBIX MATPUILIAMH B HEKOTOPOM OPTOHOPMUPOBAHHOM 0a3uce €BKIIH-
JI0Ba MPOCTPAHCTBA.

Haiitin MaTpuily CONpsHKEHHOTO Oneparopa B JaHHOM HE OpTOHOPMHPOBAaHHOM Oasuce,
3Hasi €ro MaTpUIly B 3TOM Oasuce.

IToka3aTp, 4YTO JAaHHBIM ONEPATOP YHUTAPHOI'O IIPOCTPAHCTBA, 3aJaHHBIM CBOECH MaTpH-
1Ieil B OPTOHOPMUPOBAHHOM 0a3Huce, SBISETCS HOPMAIbHBIM U HAlTH OPTOHOPMHUPOBAH-
HBII 06a3UC U3 €ro COOCTBEHHBIX BEKTOPOB.

[TpoBepuTh, SBISETCS JIU ONEpaTOp, 3aJaHHBI MaTpUIEH B HEKOTOPOM Oasuce eBKIU-
JI0Ba IIPOCTPAHCTBA, OPTOTOHAJIBHBIM.

[Tokazatp, 4TO OomepaTop YHUTAPHOTO MPOCTPAHCTBA, 3aJaHHBIA CBOCH MaTpuUlleH B He-
KOTOpPOM 0a3zuce, SIBISICTCS SPMHTOBBIM.

KonTposbHnas pabora Ne 2 B TpeThem cemecTpe
(TemsbI pazmenoB 12 — 13 u3 Tabmuim 2.3.3)

[IpuBecTn AEWCTBUTENBHYIO KBAAPAaTUYHYIO (POPMY K HOPMaJbHOMY BUIY, UCIIOJIB3Ys
meton Jlarpanxa.

Halitn uHaeKkchl MHEPIMU U CUTHATYpYy JAHHOW NEHCTBUTENbHOM KBaJpaTHUHOHN ¢op-
MBI U TI0Ka3aTh, YTO OHA SKBUBAJIEHTHA (hopMe U3 3aJaHus 1.

ITpuBecTH KOMIUIEKCHYIO KBaIpaTHYHYIO OPMY K CyMMe KBa/IpaToB.
IToka3zaTb, 4TO TaHHAs KBaJpaTH4Has (opMa sBJseTCs pachajarouiencs.

OHpe,I[CJ'II/ITB B JaHHOM CIIHMCKE ﬂeﬁCTBHTCHBHBIX KBaApPATHUYHBIX (I)OpM, KaKHu¢€ M3 HUX
SABJIIFOTCSA ITOJIOKUTCIBHO UJINM OTPULATCIIBHO OIMMPEACTICHHBIMH.

VYkazaTh OpTOroHaJIbHOE MPe0Opa3oBaHNUE EPEMEHHBIX, IPUBOASIIEE TaHHYIO KBajpa-
TUYHYIO POPMY K KAHOHUYECKOMY BHJLY.

JI71st IOCKOCTH TOYEYHOT'O €BKIUA0BA MPOCTPAHCTBA, 3aIaHHON CUCTEMOM YpaBHEHUH,
yKa3aTh KaKyi0-HHOY/Ib CUCTEMY TOUYEK, 33JJal0LINX €€ B O0IIEeM PacloNOKEHUH.

Onpenenuts yroia Mexay JaHHOW NMPSMOM M JaHHOW INIOCKOCTBIO €BKIIMA0BA TOYEUHO-
IO IIPOCTPAHCTBA.

Haiitu paccrossHue OT JaHHOW TOYKH JI0 TUIEPIJIOCKOCTH, 3aJJaHHOW CUCTEMOU TOYEK B
00I1IeM pacToI0KEHUH B €BKJIMI0BOM TOYEUYHOM MPOCTPAHCTBE.

Haiit yros mexny INIOCKOCTSAMHU B €BKIMIOBOM TOUYEYHOM IIPOCTPAHCTBE, 3aJaHHBIMU
CUCTEMaMH YPABHEHUH.
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KonTposbHasi paboTa B 4eTBepTOM cemMecTpe

(Tembl paznenoB 14 — 16 u3 tabaumbl myHkTa 2.3.3)

o

7.
8.
9

KonTpoJibHasi paboTa B 4eTBEpTOM cemMecTpe

OueHuTh KOJMYECTBO OJHOPA3PAAHBIX YMHOKEHUH, UCII0JIb3YEMBIX IIPY YMHOKEHUHU
CTOJIOMKOM M-3HAYHOI'O YHCIIa Ha N-3HAYHOE.

IToxazatk, 4TO /1Ba ABY3HAUYHBIX YHCJIA MOYKHO IIE€PEMHOXKUTH, UCII0JIb3Ys TOJIBKO 3
YMHOKEHUS OJTHO3HAYHBIX YHCEJ U YBEJIMYUB YUCIIO CIOKEHUH.

Haiitu anroput™ aeneHus JIMHHBIX YHCEN, HE TPEOYIOUNi 00IbIIOro nepedopa nmpu
HAXO0XJACHUU NIEPBON IIU(PPHI YACTHOTO.

[Toka3aTk, 4TO KOJIbIIO BBIYETOB IO MOAYIIIO P> He H30MOP(HO MO0 U3 P’ SIEMEHTOB.
JIn1st 3a1aHHOM MaTPULBLI pasMepa p° Ha p2 , TJie p=2 UK P=3 , IPOBEPUTD, ABJIAETCS U
oHa Tabnuieil ymMmHOxkeHus B noiae GF( p?)npu kakoif-mi6o HyMepaluy 31eMEHTOB 3TOT0
OIS

Y CTaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM PAIlMOHATILHBIX
npo0eit 1 HEKOTOPHIM MOIMHOKECTBOM OECKOHEUHBIX MEPHUOJMUSCKUX M-UIHBIX APOOEH.

Jloka3zaTb, 4TO JIF000E MOJIOKHUTEIBHOE paliMOHaIbHOE Ynciio 0 < o < 1 MOXKHO mpejcTa-
BUTh B BHJIC CYMMbI OOpaTHBIX BEIMYMH PA3JIUYHBIX HATYpabHBIX yucel. [loka3aTh, 4To
TaKoe MPEJICTABICHUE HE SJMHCTBEHHO.

4.1.2 IlpumepHBIii IepevYeHb TeM J0KJIA/10B
Tperuii cemecTp

baszucHelil MuHOp MaTpulbl. HaxoxieHne panra MaTpHIbl METOJOM OKalMJIEHUS MUHO-
paMH.

Teopema Jlamutaca u ciencTBus U3 Hee.

Omnpenenurens NpoU3BeACHUS MaTpull, GpopMyaupoBka TeopeMbl bune-Komu.
O6006menHnoe npaBmwio Kpamepa pemieHust mpou3BOJIbHON CUCTEMBI IMHEWHBIX YpaBHeE-
HUM.

Teopema IlltypmMa u ee mpuMEHEHUE NIPU OTIEICHUH JIEUCTBUTEIbHBIX KOPHEW MHOTO-
unena u3 R[X].

KOJ'ILI_[O MHOT'OYJICHOB OT MHOTHUX HNCPEMCHHBLIX, HGKCI/IKOFpa(I)I/IquKOC YHnopsAa04CHUC
YJICHOB MHOT'OYJICHA. KOJ’IBHO CUMMETPUUCCKHUX MHOTOUJICHOB.

OcHOBHasl TeopeMa O CUMMETPUUYECKUX MHOTOWIEHAX.
PakTOp-IPOCTPAHCTBO.

JluneitHble QyHKIMU Ha BEKTOPHOM MPOCTPAHCTBE, UX OMpENeIsieMOCTs oOpazaMu Oa-
3uca.

10. ConpsxenHO€e MPOCTPAHCTBO, AyalbHbIH 0a31C, €CTECTBEHHbIN H30MOPPUIM.
11.Konb1o K1accoB BBIYETOB, KPUTEPHI MOJIS.

12.Tlone anre6panveckux dmce.
13.IMoarpynmnounsl, MogKoIbIA U TIOATPOCTPAHCTBA, NpuMephL. [TonaTHE 00 N30MOphH3ME
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anreOpanyecKnx CUCTEM.

14.®opmyna Ditnepa. Jlorapupmuueckas U MoxasaTelbHas (YHKIUM KOMIUIEKCHBIX IEpe-
MCHHBIX.

15. MuBapuanTHbIe MOANIPOCTPAHCTBA IMHEHHOIO ONEPaTOpa, Pas3jIokKeHHe IPOCTPAHCTBA B
IPSIMYI0 CYMMY MHBapHaHTHBIX MOAIpocTpaHcTB. [IpsmMas cymMma JIMHEHHBIX oreparo-
pOB.

16. KopHeBble moampocTpaHCcTBa IMHEHHOro omeparopa, AeicTByromero Hax nonaem C.
Paznoxxenune nmpocTpaHcTBa B IPSIMYIO CYMMY KOPHEBBIX MOINPOCTPAHCTB JIMHEHHOTO
oreparopa.

17.Anroputm HaxoxaeHus 6asuca, B KOTOPOM MaTpHIa JMHEHHOIO ONEPaTopa HMMEET
KHO.

18.Munumanbnbiii Muorounen u JKH®. KpuTepuii auaroHaIu3UpyeMOCTH JTHMHEHHOro
omneparopa, IeUCTBYIOIIETO B MpocTpaHCcTBEe Haf nojieM C.

19. MonoxurensHo (HEOTPHIATENBHO) ONPEIETIEHHBIE SPMUTOBBI ONEPATOPhI, CBOWCTBA.
ApudpmeTnueckuii KOpeHb U3 HEOTPULIATEIBHO ONPEAEIEHHOT0 3PMUTOBA OllepaTopa.

20.Pa3noxxenne yHUTapHOTO (€BKJIMI0BA) IPOCTPAHCTBA B MPAMYIO CyMMYy SIpa JAaHHOTO
JUHEHHOTO onepaTopa 1 00pa3a CONPsKEHHOTO K HEMY OIeparopa.

21. BuopToHOpPMUPOBaHHBIE 6Aa3MChl YHUTAPHOTO (€BKIIMI0BA) IPOCTPAHCTBA, CBA3b MEKILY
MaTpHIAMU OTIEpaTopa U CONPSHKEHHOIO K HEMY OIlepaTopa.

22. TlocTpoeHre CHHIYJIAPHBIX 0a3MCOB Ui JIMHEHHOr0 OTOOPa)KEHHMs YHHTApPHBIX HPO-
CTpaHCTB. Pa3iioKeHus JIMHEMHBIX OIEpaTOPOB YHUTAPHOT'O MPOCTPAHCTBA.

23.TlonsATHE O TONMIMHENHON QYHKIIMKM HA BEKTOPHOM MPOCTpaHCTBe. [IpeacTapienue mo-
JTWITMHEHHOW (PYHKIIMHM B BUJE MOJWIMHEHHON (OpMBI B (PMKCHPOBAHHOM Oa3mce mpo-
CTpaHCTBA.

24 . JIuneiinple, GUIMHENHbIE U NOTYTOpATUHEHHbIE (BYHKIUU, UX (OPMEL.
25. Cummerpuueckue OpMBbI U HX CBSA3b ¢ KBAAPATUUHBIMU (POPMAMH.

YerBepThlil cemecTp

Mogens dncen ¢ niaBarolel TOUKOH, MPeUMyIECTBa, HEIOCTATKH.
OmunbKu OKpYTIIeHHs, HapyILIEHUE aCCOLMaTUBHOCTH.

Tounas nenouncneHHas apudMeTrKa, BHIYUCIUTENbHAS MOJEIb.
Krnaccuueckue anropuT™Mbl LIETOUNCICHHON apu(METHKH.

Jlenenue OONBITUX YUCEN.

Anroput™m EBknuaa naxoxnaenne HOJI.

Krnaccuueckue anropuTMbl MOTMHOMHUANIBHON apu(METUKH U UX CIOXKHOCTb.

X NN R DD

OTHOIIEHNE SYKBUBAJICHTHOCTH.

©

OTtoOpakeHus u anreOpanyeckue CUCTEMBI.

10. I'pynmsr. Konbua. Ioss.

11. ITosg ¢ KOHEYHBIM YHCIIOM 3JIEMEHTOB.

12. Anroputm EBKimza 1 enHble IpoOH.

13. IIpencraBneHue uppaMoOHAIbHBIX YMCE B BUJE LIETHON APOOH.
14. Pa3noxeHue LEabIX YUCEN HA MHOKUTEIH.

15. IIpocteie uncna. OcHOBHas TeopeMa Apu(pMETHKH.

16. ®ynkus Diinepa, CBONWCTBA.

17. AnropuTt™ reHepanuu NpocThIX YUCEIL.

18. Ilenple yncia IO MOAYIIIO M.
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19. BerueTsl, cBOMCTBA.

20. PaznoxeHre Ha MHOKUATENU OOJIBIINX LIETIBIX YHCE.

21. Metoxa Pypdunu-I'opuepa.

22. arepnosnsauus Jlarpanxa HaJl oJeM.

23. JlenruMOCTh MOJIMHOMOB.

24. Anroput™ EBxinia Hazx nouem.

25. HennpuBoAMMBIE COMHOKUTENH ITOJINHOMOB.

26. OtneneHye 1 annpoKCcuManus KOpHEl OJMHOMHUAIBHBIX YPaBHEHUH.

4.1.3 Ko/1l10KBHYMBI

K tekymeit ¢opme KOHTPOISI OTHOCATCS KOJUIOKBUYMBI. B kaxmom u3 cemectpoB 1 — 3
IIPOBOAMTCS KOJUIOKBUYM B LEJIAX 3aKPEIUICHUS CTYACHTaMU 3HAHUN TEOPETUYECKOrO0 MaTepHa-
na. KomiokBuyM MOXKET NMPOBOAUTHCS B YCTHOM M B NUCbMEHHOM ¢opme. IIpu 3TOM cTyneHT
JIOJKEH MOJIrOTOBUTH MUCBbMEHHO OTBET (7151 yCTHOU (pOpPMBI — TE€3HCHI OTBETA) HA JIBAa BOIPOCA
U3 NPUMEPHOTO NEPEYHS TEOPETHUYECKHX BOIPOCOB K DK3AMEHY, KOTOPBIA IPUBENECH HUXKE B
nyHkTe 4.2.1. [TonoXuTenbHbIN OTBET CTYJEHTA MOXKET ObITh YUTEH IPH cJjaue K3aMeHa.

KosutokBuym 1-i Bompoc u3 mepeyHsi | 2-ii Bonpoc u3 mneped- | Homepa koHTpoO-

B nyHkre 4.2.1 cpeam
BOIIPOCOB T1OJ HOMe-
pamu

H B nyHKTe 4.2.1 cpe-
AU BOIPOCOB IIOA HO-
MepaMu

JHPYeMBbIX pa3je-
JIOB B Ta0une 2.3

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

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBECHUSI POMEKYTOYHOM ATTeCTAlNU

HpOMC)KYTO‘-IHaH aTTecTalus B KaXXJA0M U3 YCTBIPECX CECMECTPOB ITPOBOAUTCH B Q)opMe 9K-

3aMcCHa.

4.2.1 IlpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHaM

IlepBblii cemecTp

1. Cuctembl IMHEWHBIX YPAaBHEHNUH U CBSI3aHHBIE C HUMU ITOHSTHS.

2. DneMeHTapHbIe PeoOpa3oBaHus HaJl ypPaBHEHUSIMU CUCTEMbl JUHEHHbIX ypaBHeHHH. [loHs-

THE 00 SKBHUBAJICHTHOCTH CUCTEM (MJUTIOCTPAIHS).

3. Cxema J10Ka3aTeabCcTBa TEOPEMbI 00 SKBUBAJIEHTHOCTH CUCTEM JIMHEHHBIX YpaBHEHUH.

4. Meton 'aycca pemieHns cucTeMbl TMHEWHBIX YPaBHEHU.

5. UccaenoBanue CUCTEMBI TMHEMHBIX ypaBHCHI/Iﬁ CTynneH4aToro Buaa.

6. Apudmernyeckoe MpOCTPAHCTBO CTPOK R ", moampocTpaHcTBO.
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7. Cuctema OJTHOPOIHBIX JUHEHHBIX YpaBHEHUH (JIeMMa U CIIEACTBUE U3 HEE).

8. IIpocTpaHCTBO pELICHHI CHUCTEMBI OJHOPOJHBIX JIMHEHHBIX ypaBHEHUH, (yHIAaMEHTaIbHas
CHUCTEMA PEILICHUH.

9. AJropuT™M HaxOoXACHUS (PYHIAMEHTAIBHOW CHUCTEMBI PEIICHUN CHUCTEMBI OJHOPOIHBIX JIH-
HEWHBIX ypaBHEHUH (WILTIOCTpALIUS).

10. CBsi3b MEXly MHOKECTBAMHU PEIICHUI HEOJHOPOAHON U aCCOLIMMPOBAHHOM C HEW OJHOPO/I-
HOM CUCTEMbI JINHEHHBIX YPAaBHEHUH.

11. Anroput™M HaxO0XJICHHUsI OCHOBHBIX PEIICHHA CHCTEMBI JIMHEWHBIX YpaBHEHUU (MILTIOCTpa-
11s).

12. Martpuiipl, UX BUJbl U CBA3AHHBIE C HUMU IIOHATHUS.
13. CnoxeHnue (BbIUMTAaHUE) MATPUL] U YMHOKEHHE MaTPUIL] HAa YK CIIa, CBOMCTBA.
14. YMHOXEHUE MaTpPHUIl, CBOUCTBA.

15. IlepecTaHOBKM N CUMBOJIOB, UX YUCJIO. YETHOCTh MEPECTAHOBKU U €€ U3MEHEHME NPU TPAHC-
no3uuuK. YKMCIio YEeTHBIX U HEYETHBIX [IEPECTaHOBOK.

16. [loxcraHoBKU N- CTEMEHU, UX YUCIO. Y MHOXKEHHUE MOJICTAaHOBOK (3aBUCHUMOCTh pE3yJibTaTa
OT BBIOOpA TEPMHUHOJIOTHH ).

17. YetHOCTH IIOACTAaHOBOK n-i CTCIICHHU, €€ HC3aBMCHMMOCTD OT BH /A 3aIIMCH IIOACTAHOBKH. Yuc-
JIO YETHBIX U HCUYCTHBIX ITOJCTAaHOBOK.

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

20. ANTOPUTM BBIYUCIICHHUS OMPENETUTENS] C MOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHU Hal
cTpokamu u ctonbuamu. [Ipumepsl. Kputepuit paBeHCTBa ONPEASTUTENS HYIIO.

21. Pa3nosxeHue onpenenuTens no cTpoke (CTonouy).

22. ObparHast MaTpHIa, BEIBOA ee (hopMyIbl. J[Ba crioco0a BEIYMCICHNST OOpaTHOH MaTPHIIBL.
23. ®opmynupoBka Teopemsl Jlamnaca. CaeacTBUS U3 TEOPEMBI.

24. OnpenenuTens MpoU3BeNeHHUS MaTpuLl, popmynupoBka Teopemsl bune-Komm. [Tpumepsr.
25. Panr cuctemsl CTpOK npocTpancTBa R "

26. IIpuBeneHne MaTpUIlbl C ITOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUM HaJ €€ psgaMu K KaHO-
HUYECKOMY BUAY (MJUTFOCTpALs).

27. Metoa okaliMJIeHHs] MUHOPOB (MJLTFOCTPALns).
28. IIpaBuno Kpamepa pemieHust CuCTeEMbI JIMHEWHBIX ypaBHEHUH (MIUTIOCTpaLus).

29. Teopema Kponekepa-Kanemmu (popmynuposka). O6obmennoe npasuio Kpamepa penienus
CHCTEMBI JIMHEHHBIX YPaBHEHUN (MIJUTIOCTpALIUs).

30. OToOpaxeHnss MHOXKECTB U CBSI3aHHbIE ¢ HUMU NOHATHS. [IpumMepsl.
31. Buabl oTroOpakeHHi MHOKECTB C MIUTFOCTpallMel Ha MpuMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHE. CUMMETpUYECKUI MOHOM/I TPe0O0pa30BaHUM.
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33. [loacTaHOBKH MHOKECTBA, UX YMHOXkEHHE. CHMMETpUYECKasl TPYIIa MOJICTaHOBOK.
34. I'pynmoniel, UX BUABI U IPOCTEUIIINE YTBEPKICHHUS.
35. TepmuHOIOTUS B TEOPUU IPYNIIOUI0B. [IpuMepbl rpyInoni0B pa3inyHbIX BUOB.

36. Onpenenenue KoJiblia U ornpeaesenne nois. [Ipumep nosst U npumep KoJiblia, HE SIBJISIOLIE-
rocsi TIOJIEM.

37. Buasl kosen, npuMephl KOJIEI pa3InyHbIX BUJIOB.

38. OnpezneneHue BEKTOPHOTO MPOCTPAHCTBA HAJl TIOJIEM, IPUMEPHI BEKTOPHBIX TPOCTPAHCTB.
39. Onpenenenue anreOpsl HAJl MTOJIEM, IPUMEPHI alTreop.

Bropoii cemecTp

[TocTpoenue mosisi KOMIUIEKCHBIX YHCEL.

Anrebpanyeckast (hopMa 3anucy KOMIUIEKCHOTO YHCIIA M CBSI3aHHBIE C HEIO TTOHSTHS.
ConpsixkeHne KOMIUIEKCHBIX YHMCell, CBOWCTBA.

Monyib KOMIIIEKCHOTO YUCJIa, HEPABEHCTBO TPEYrOJbHUKA.

A

TpI/IFOHOMCTpI/I‘IeCKaH Q)opMa 3aIIMCHU KOMIIJICKCHOT'O 4YH1CJia, MYJIbTUIIJIMKATH BHBIC CBOMCTBa
MOAYJIA U apryMCHTA.

6. JevicTBUs HaJ KOMIUIEKCHBIMHA YHCJIAMUA B KOMIUIEKCHOM TJIOCKOCTH € MOMOIIBIO IIUPKYJIS U
JINHEHKH.

®opmyna Myaspa.
W3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YUCEl.
[{uknudeckas rpymnmna KOpHEW N-U CTENEHU U3 €IUHULIBL.
10. KosbIl0 MHOTOUICHOB OT OTHOM MEPEMEHHOM.
11. Jlenenue c ocTaTKOM B KOJIbLie MHOTOUYJIEHOB.
12. JlenuMocTh MHOTOUJIEHOB, CBOMCTBA.
13. HOJ1 u HOK Muorounenos, anroputM EBkiuma.
14. Tleppas popmyauposka Teopemsl bezy. Cxema ['opHepa U HEKOTOpPBIE €€ IPUMEHEHHS.
15. Bropas ¢popmymupoBka Teopembl Besy. KpaTtHocTh KopHs MHOTOUNEeHa. [IpuMepEL.
16. Otnenenne kpaTHBIX KOPHEH MHOTOUIIEHA.
17. DxBuBanenTHbIE GOPMYIUPOBKH OCHOBHOMN TEOPEMBI AITeOPBHI.
18. ®opmyns1 Buera.
19. Kanonnueckoe npeacrasnenue muorowienos B R[x] u C[X].
20. Nnrepnonsuuonnas Gpopmyina Jlarpamxka.

21. JIuneiinas 3aBUCUMOCTh M HE3aBHCHMOCTH CHCTEMBI BEKTOPOB BEKTOPHOIO IPOCTPAHCTBA,
IIPOCTENIINE CBOKCTBA.

22. JleMMa O KOJHUYECTBE BEKTOPOB B JINHEMHON HE3aBUCUMOM CUCTEME, SIBIIIOLIUXCS JIMHEU-
HBIMU KOMOWHAITUSIMHA BEKTOPOB JIPYTO CUCTEMBI.
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23. MakcumanbHas TMHEHHO He3aBUCUMAs MOACUCTEMA, PAHT CUCTEMbI BEKTOPOB.
24. bazuc BEeKTOPHOTO IPOCTPAHCTBA, PA3MEPHOCTb.
25. Matpuna nepexo/a oT OJHOro 6a3Kca IPOCTPAHCTBA K IPYTOMY, €€ CBOKCTBA.

26. KoopuHAaThl BEKTOPA B 33JaHHOM 6a3uce U UX M3MEHEHHe pH Mepexojie K Apyromy 6asucy
MIPOCTPAHCTBA.

27. 30MOp(U3M BEKTOPHBIX OPOCTPAHCTB.

28. Teopema 0 pa3MEPHOCTH CYMMBI M [IEPECEUEHHH TIOAIIPOCTPAHCTSB.
29. TIpsiMas cymMMa HOAIPOCTPAHCTB.

30. EBKIMI0BO IPOCTPAHCTBO, CBOMCTBA CKAISAPHOTO NPOU3BEICHHS.
31. Hepasencrpo Ko — ByHskoBckoro.

32. Merpuyeckue COOTHOLIEHUHUS B €BKIIHI0BOM IPOCTPAHCTBE.

33. OproronanbHas ¥ OPTOHOPMHPOBaHHAs CHCTEMbI BEKTOPOB €BKJIMIOBA IIPOCTPAHCTBA, He-
KOTOpBIE CBOMCTBA.

34. Ilpouecc oproronanuszanuu I'pamma — IlIMuATa CHCTEMBI BEKTOPOB €BKIIMI0BA HPOCTPAH-
CTBa.

35. CymecTBoBaHKe OPTOHOPMUPOBAHHOTO 0a3Mca B KOHEYHOMEPHOM EBKIIMIOBOM MPOCTPaH-
cTBe. [leficTBUS Ha/ BEKTOpaMH B KOOpJIMHATHOU (hopMme.

36. OpToroHanbHOE JOTONHEHHE K TIOAIPOCTPAHCTBY KOHEYHOMEPHOTO EBKJIMI0BA MPOCTPAH-
CTBa, Pa3JIOKEHUE IMPOCTPAHCTBA B HPSIMYIO CYMMY HOJIPOCTPAHCTBA U OPTOrOHAIBHOIO
JIONIOJIHEHUS K HEMY.

37. OproronansHas MpoeKIs BEKTOPa Ha HOAMPOCTPAHCTBO.
38. EBknuaoB uzoMophusm.
39. VuuTapHOE NPOCTPAHCTBO, CBOWCTBA CKAIPHOTO IIPOU3BEICHHUS.
40. MeTpuueckue COOTHOILEHHS B YHUTAPHOM HPOCTPAHCTBE, HepaseHCcTBo I1IBapia.
41.Bonpocsl, CBA3aHHEIE ¢ OPTOrOHATLHOCTBIO B YHUTAPHOM IPOCTPAHCTBE.
Tpernii cemecTp

1. JluneiiHble OTOOpaXXEHUS U OMEPATOPbI BEKTOPHBIX MPOCTPAHCTB.

2. Marpura JImHeRHOro 0TOOpakeHUs B HEKOTOPBIX 0a3ucax mpoctpancTB. KoopauHatel oOpa-
3a BEKTOpa MpH €ro JINHEHHOM OTOOpaKEHUH.

3. H3MeHeHWe MaTpUIlLI THHEHHOTO OTOOpaskeHHUs (oreparopa) Mpyu U3MEHEHUH 0a3MCOB MPo-
CTPaHCTB.

O06pa3 u Aapo TUHEHHOTO OTOOPAKEHUS.
Panr u nedekt TMHEHHOTO 0TOOpAKEHUS, UX CyMMa.

[TpocTpaHCcTBO IMHEHHBIX OTOOpaXKeHU, anredpa JIMHEWHBIX OIepaTOPOB.

N o g &

Hesripoxxnennoe nuneitHoe otoOpakenue. [lonHas nuHeliHas Tpymna HEBBIPOKICHHBIX JTH-
HEWHBIX ONIEPaTOPOB.

8. Mzomopdusm npocTpaHcTBa JTUHEHHBIX OTOOpa)KEHUH MPOCTPAHCTBY MPSMOYTOJIBHBIX MaT-
pHII.
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9. Hzomopdusm anredps! (rpynibl HEBBIPOKACHHBIX) ONEPaTOpoB airedpe (rpyrmie ¢ HeHye-
BBIM ONPE/ICIUTENEM) KBaIPaTHBIX MAaTPHII.

10. VMuBapuaHTHBIE OANPOCTPAHCTBA JIMHEHHBIX OIEPaTOPOB, MHBAPUAHTHOCTH 00pasa u sijipa
OIIEPaTOPHOTO MHOTOWIEHA.

11. IIpsimast cymma JIMHEHHBIX ONIEPaTOPOB.

12. CobGcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS JIMHEHHBIX OIEPaTOPOB, COOCTBEHHBIC
HOJIPOCTPAHCTBA.

13. JlnaroHanmu3upyemble TUHEHHBIC OTIEPATOPHI.
14. XapakrtepucTuueckuii MHOTOWIECH KBaJAPAaTHONW MaTPHILBI (OIIepaTopa).

15. PasnokeHue mpOCTpaHCTBA B HPSIMYIO CYMMY HWHBApUAHTHBIX MOAMPOCTPAHCTB OTHOCH-
TEJIbHO OIlepaTopa ¢ MOMOLIbI0 MHOTOYJIEHOB.

16. KopueBble NOAIPOCTPaHCTBA JIMHEHHOTO OIepaTopa.

17. Teopema I'ammnbrona — Kamu.

18. MuHMMalbHBII MHOTOYJIEH OTlepaTopa.

19. TlonsiTHE 0 )KOPIAHOBOW HOPMATBHON (hOpME MATPHUIIBI ONIEPATOPA.

20. Munumanbubiit MHOTOWIEeH U JKH® matpuiisl oneparopa, KpuTepuil AHaroHalIu3upyeMOCTH
omeparopa.

21. CormpsikeHHOE 0TOOpaKeHHE K JIMHEWHOMY OTOOPa)KEHUIO YHUTAPHBIX (€BKJIMAOBBIX) MPO-
CTPAHCTB, €T0 CYIIIECTBOBAHNE U CIMHCTBEHHOCTb.

22. Martpuia conpsKEHHOTo 0TOOpaKEeHUSI B OPTOHOPMUPOBAHHBIX 0a3ucax.

23. Pa3noxeHne yHUTApHOTO (€BKJIMJOBA) MPOCTPAHCTBA B MPSAMYIO CyMMY spa oreparopa u
o0pa3a ConpsHKEHHOTo oleparopa.

24. Teopema lllypa mist IMHEHHOTO ONEPaTOpa YHUTAPHOTO IMPOCTPAHCTBA.

25. HopmanbHbIH onepaTop YHUTapHOTO MPOCTPAHCTBA, CYLIECTBOBAaHME /ISl HEr0 OPTOHOPMH-
pOBaHHOrO 0a3uca U3 COOCTBEHHBIX BEKTOPOB.

26. YHMTapHBIH onepaTop yHUTApPHOTO MPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIepaTopa.
27. DpMHTOB OTIepaTOp YHUTAPHOTO MPOCTPAHCTBA, KPUTEPHHU.
28. OpToroHanbHbIM U CUMMETPUYECKUN ONEepaTOpbl EBKIMIOBBIX IPOCTPAHCTB, CBOMCTBA.

29. KBagpatuunas ¢opma, ee MaTpuiia U panr. M3smeHeHne MaTpuisl GOpPMBI TP JIMHEHHOM
npeoOpa30BaHUM NTEPEMEHHBIX.

30. ITpuBenenue kBagpaTHUHON (HOPMBI MeTOIOM Jlarpanxa K KAHOHHYECKOMY BHTY.
31. HopmanpHblil BUA KBaJpaTHUHBIX (OpPM.

32. 3aKOoH WHEPIMH ACHCTBUTEIHHBIX KBaPATHIHBIX (OPM.

33. Pacnanatormuecst KBaapaTHuHbIe (OPMBI.

34. TlonmoXuTeIpHO OIpeeIeHHbIE KBAApaTHIHBIE ()OPMBI, KPUTEPHH.

35. IlpuBenenue AEUCTBUTENHHON KBaApaTHUHOW (HOPMBI K KAHOHUYECKOMY BHUIY C MOMOIIbIO
OpPTOTOHAJILHOTO Mpeo0pa3oBaHus epPEMEHHBIX.

36. Ad¢duHHOE U eBKIUI0BO TOYEUHOE IPOCTPAHCTBA, ah(pUHHBIE U IEKapTOBBI KOOPAUHATHI.

37. TImockocth B ad(UHHOM MPOCTPAHCTBE, IMApaAMETPUUICCKOE 3aJlaHue W 3aJaHHE CUCTEMOU
TOYEK B 00IIIEM PaCIIOIOKEHUU.
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38. OOmme ypaBHEHHsI IJIOCKOCTEH B €BKJIMJOBOM TOUYEYHOM IMPOCTPAHCTBE, B3AUMHOE PACIIO-

39.
40.
41.

42.
43.

® Nk W D=

10.
11.

12

JIO’)KE€HUE TUIOCKOCTEH.
[IpeoOpazoBanust KOOpAUHAT. J|BHKEHUS, NX aHATUTUYECKOE 3a/1aHUeE.

Byl aukeHui, X KiaccupuKams.

Addunnsie npeodpazoBanust ahGUHHBIX TOUEUHBIX MPOCTPAHCTB, TECOMETPUUYECKUI CMBICIT

onpenenutens apGuHHOTO MpeoOpa3oBaHMS.
KBangpuku, nx appunHas KiaccupuKarms.
Teoperuko-rpymnioBas Touka 3peHHUs Ha TEOMETPHIO.

YeTBepThiil cEMecTpP

KommnbrorepHas anredpa v YMcIeHHBIN aHAIN3.
Mopaenb uncesn ¢ IIaBarIIei TOYKOH, TPEUMYIIEeCTBA, HEJOCTATKH.

OmuOKu OKpYIJIeHUs, HApyILIEHUE aCCOLUAaTUBHOCTH.

Tounas uenounciennas apupmMeTHKa, BBIYUCIUTEIbHAS MOCIb.
ANTOPUTMBI U UX CII0)KHOCTb.

Krnaccudeckue anropuTMbl IETOYUCICHHON apu(METUKH.
Jlenenue OONBITUX YUCEN.

CueTurKH B cUCTEME C 3a/IaHHBIM OCHOBAHHEM.

AnroputMm EBxinna. OnieHka ClI0KHOCTH.

OTHolIIEHNE SKBUBAJICHTHOCTH.

OToOpakeHus 1 anredpanyecKue CUCTEMBI.

. I'pynner. Konema. Ioms.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Ilons ¢ KOHEYHBIM YHMCIIOM 3JIEMEHTOB.

JemumocTs 1enbix yuces. OIeHKH HauXyIIero ciayJas.
Anroputm EBknuza u nienHsie Apoou.

[Ipencrasnenue uppanvoHATBHBIX YHCEN B BUJIE LIETTHON JPOOH.
PaznoxeHue 1enpiX 4ucen Ha MHOKHUTEIH.

[Ipocteie uncna. OcHoBHas Teopema ApudMeTUKH.

OyHkuus Jisiepa, CBONCTBA.

AJITOPUTM T€HEPALMU MPOCTHIX YHUCEIL.

Lesnbie yncna no Moayir0 m. Beruersl, CBOMCTBA.

[IpumeneHne TMHENHBIX CPaBHEHUN 10 MOJIYJIIO M.

Teopembl Depma, Ditniepa, Bunbcona.

I'peko-kuTaiickas Teopema 00 ocTaTKax.

Pasnoxenne Ha MHOXKUTEIN OOJIBIINX IEIBIX YHCE]T.
CnucouyHoe npeICTaBIEeHNE MTOJIMHOMOB.

Kiaccuueckue anropuT™bl TOJTMHOMUATBEHON apu(PMETHKH U UX CIIOKHOCTD.
Mertoa Py dunu-I'opuepa.

WNurepnosnsius Jlarpanxka Haj moyem.
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30. JlenmuMOCTh ITOJIMHOMOB.

31. Anroputm EBKinaa Haj moJyiem.

32. HenpuBoauMble COMHOXUTENN OJTUHOMOB.

33. OTaenenne u anmpoKCUMAIIUS KOPHEH MOJUHOMHUAIBHBIX YPaBHEHUH.

4.2.2 CnMcoK THINOBBIX MPAKTHYECKHUX 3aJaHMi (U1 1a0OpaTOPHBIX 3aHATHUN, KOH-
TPOJIBHBIX pabOT U SK3aMEHOB)

1. Haitnure MHO>KECTBO pelIeHui CHCTEMBI JIMHEMHBIX ypaBHEHUI
X, —4x, -X, +3X, =-3

-2X, +8x, +3x, -8x, =8

-X, +4X, +2X, —-5X, =5

2. Haiigure QyHIaMEHTaIbHYIO CHCTEMY PEIICHH CHCTEMBl JMHEWHBIX OJHOPOJHBIX ypaBHe-
HUH

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

-X, +4x, +2x, -5x, =0

3 4 1 2 9 8
3. Beruncinre matpuny AB—-2C ,rne A_|1 2| B:( J, c=la 3|
4 3
2 1 3 2

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

N b O

4x -5y =4
o9X +2y =3

6. Pemmre cuctemMy JIMHEWHBIX ypaBHEHUN { MaTPUYHBIM CIIOCOOOM.

7. Paznoxute onpenennTenb 10 OYKBEHHOMY PSIITY.

2 1 2
a b c
1 3 3

-7y =3
4x +3y =5

8. Pemmte cuctemy JIMHEWHBIX ypaBHEHUN { o npasuity Kpamepa.
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5 6 1 3
9. C noMouIbI0 3JIEMEHTAPHBIX MPEOOPA30BAHUN BEIYUCIUTE ONPEACTUTEIND 2 3 -1 2
2 3 0 1
4 6 -1 2
10. Metoaom OKalMJICHUS MHHOPOB BBIYUCIIUTE paHr MAaTPHUIIbI

2 -3 1 -2 1
-4 6 -2 4 -2]|.
4 -6 2 1 1|
2 -3 1 3 0

A=

11. Tlo o6obmenHomy mpaBmiy Kpamepa pemmre cucTeMy JHWHEHWHBIX YpaBHEHHUIH
2x, —=3X, +X, -2x, =1

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

12. Haiigure KaKyIO-HI/I6yI{L MaKCHUMaJIbHYIO JIMHEWHO HE3aBUCHUMYIO IOJCHUCTEMY CHCTEMBI
CTpOK U1, Uz, U3, Us, TIC

u= (3-2,15-2),
u, = (6,-4; 2,-4),
u, = (3-2,1-3),
u, = (6,-4; 2;-3).

4

13. Ctpoku Uz, Uz, U3, U4 BBIpA3UTE JIMHEHHO Y€pe3 CTPOKH MOJICUCTEMbI, HAlJICHHON B 3a/laHUU
12.

14. B nuneiinoi o6osiouke L (U1, Uz, Us, Us) HalauTe Takoi Oa3uc, 4TOObI CyMMa KOMITOHEHT
Ka)KIOW ero CTpoKu ObL1a paBHa 3.

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

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

16. IlpeacrasbTe B anredpanyeckoil popme KOMILIEKCHOE YUCIIO

L3721+ (- L+2i)
B 2—j
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2 - -
17. Pemuts ypaBHeHHEe X — (4+ I)X +5—1=0 u 3amucare ero KOMIICKCHBIE KOPHH B

anrebpandeckoit popme.

J3i-1 §
18. IIpencraBuTh KOMILIEKCHOE YHCIO 7 = ——— B TPUTOHOMETPUYECKON (hopMe.

1-1

\/§_1 10
1-i

19. TlpeacTaBuTh KOMITJICKCHOE YHCIIO 7 — B anreOpanyeckoit popme.

J3i-1
1—i

20. Beinucarb Bce KOMIUIEKCHBIE KOPHU MATOW CTETIEHU U3 YKucia 7 =

21. HaliTu yacTHOEe M OCTAaTOK IpPH JI€JIEHUM MHOIOWJIEHA x> +5x* +6x° —2x* —3x+1

Ha MHOTOWIEH 5X4 + ZOX3 -I-:|.8X2 —4x-3.
22. Pa3noxute MHOTOUJIEH 2x3 —3x 2 +1 1o crenensm 6unoMa x+3.

23. Haiitu panuoHaibHble KOPHU MHOTOYJIEHA X' —8x*+7x* —8x+4 u ONPENIETUTh UX
KpPaTHOCTb.

24. Haiimnrte HanOompImWii OOIIHI IEIHUTEND f (X) = X4 — 2X3 — X2 —X+3 u

g(x) = x> -1.

25. HaﬁﬂHTe JIMHEHOoe NpeaACTaBJICHUC HauOOIIBIIIETO 06mer0 JACIIUTECIIA MHOT'OYJICHOB
f(X)=x'-2x*-—x*—x+3 u g(x)=x°-1.

3

26. JlaHHBIN MHOTOYJICH X1° + x2° + x3° — 2x1x2 — 2x1x3 — 2x2x3 IIPEACTABUTh B BUJE MHOIOWJICHA

OT 3JICMCHTAPHBIX CUMMCTPHUYCCKUX MHOT'OYJICHOB.

27. Haiitu opTOHOpMHUpPOBaHHBIN Oa3uc moanpocTpanctBa U = L(a1, a2) eBKIMI0OBA MPOCTPaH-
crBa R*, rae a1=(1,0,-2,2), a2=(2,3,-4,4).

28. HaiiTi opTOroHaJIbHYIO MPOEKIIHIO ¥ OPTOTOHAIBHYIO COCTaBJIsrolTyio Bektopa b = (3,1,0,3)
Ha noanpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

29. Haittu 6a3uc opToroHampHoro jomonHenus B R* k moxgnpocrpanctsy L(a1, a2), rae a1=(1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitn xocuHyc yria mexnay Bekropamu c1=(2+i, -2) wu Co=(1+i, 1-i) yHUTapHOTO MpPO-
ctpanctea C2.

31. Haiftu kakoii-HHOYIs BEKTOP €MHMYHON ITHHBI B YHHTApHOM TIpocTpancTBe C2, KOTOpEIii
OpPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) 1 UMEET BEIIECTBEHHYIO MIEPBYIO KOMITOHEHTY.

2

32.IlpuBecTy BEIMIECTBEHHYIO KBaAPaTUUHYIO PopMy 2x1x2 - X2° MeToaoM Jlarpanka Kk KaHOHH-

YECKOMY, a 3aT€EM U HOPMAJIbHOMY BUJY.
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33. OnpenenuTh paHr, WHACKCHl WHEPIHUH M CUTHATYPY JAHHOW KBaapaTHIHOW (OPMBI 2x1Xx2 -

X22.

34. Pa3noXuTh B MPOU3BEACHUE JIBYX BEIICCTBEHHBIX JHMHEHHBIX (OPM KBaapaTHUHYIO (HOpMY
3x1% + 4x2% - x3° + 8x1x2 + 2x1x3.

35. BeIsICHUTB, Kakoe U3 JABYX oToOpaxkenmii R® B R?, ompeseieHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) u (x1, X2) B> (2x2, 2x1-x2) VYV x1,x2€R, SABIAETCS JTUHEHHBIM OIEPATOPOM H
yKa3aTh €I0 MAaTPHILy B CTAaHIapTHOM ba3uce IpocTpaHcTsa R2,

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

[Al= (_1

L Oj' a JMHEWHBIN ornepaTop B TOro ke MpocTpaHCTBa B CTaHAAPTHOM Oa3uce e1,e2 —

1 -1
marpuny /Ble = [ 5 j Haiitn marpuny [AB-2A4]q.

0
4 2 -5
37.Marpuna |6 4 —9| sBuaseTcs MmaTpuuell JMHEHHOro omeparopa mHpocTpaHctBa R® B
5 3 -7

CTaHAApTHOM basuce. Haiinute COOCTBEHHBIE 3HAYEHUS U BCE COOTBCTCTBYHOIIINC UM co0-
CTBCHHBIC BCKTOPLI OII€paTopa.

38. JIuneiinbie onepatop 4 mpoctpadcTa C? B 6asuce 1 =(-1,0), 02 =(1,-1) umeeT MaTpuiy

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

39. BBISICHI/ITL, KaKHue n3 CICAYHOINUX YCThIPCX JIMHEMHBIX OIepaTopoOB IMMPOCTPAHCTBA C2 , HMC-

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

HOPMaJIbHBIMH, YHUTAPHBIMHU UJIK SPMHUTOBBIMU.

40. Yka3aTe OpTOroHaJbHOE NPeoOpa3oBaHue MEPEMEHHBIX, PUBOJIAIIEE BEIIECTBEHHYIO KBa/I-
patuunyto popMmy  Sx12 + 8x2% + 5x3? — 4x1x2 - Sx1x3 — 4x2X3 K KAHOHHUECKOMY BHJLY.

41. JIunelinble noanpocTpancTea Ly m L, mpocrpaHcTBa R* HATAHYTHI HA CHCTEMBI BEKTOPOB
a;,a,,a3 U by, b,, by coorBeTrcTBeHHO. Halitn 6a3uc cyMMBbl M pa3MEpPHOCTb IIepeceueHusl o1

pocTpaHcTB Ly u L,, e

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

42 Haiitu 6a3uc nepeceyeHus MOANPOCTpaHcTB Ly u L, u3 3amanus 41.
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43. HaiiTn 50pJaHOBY HOPMAIBHYIO (hOpMy MATPHUIBI JMHEHHOTO OlepaTopa IpocTpaHcTBa R3,

1 2 -1
MaTpHLa KOTOPOro B CTAHAAPTHOM 0asnce MMECTBUA | o 5§ _3
3 7 -4

44. Haiitn 6a3uc npoctpancTBa R, B KOTOpOM MaTpuia orneparopa U3 3aiaHus 43 UMeeT xKop-
JAHOBY HOPMAJIbHYIO (hopMmy.

45. Haiitu cob6cTBenHbIe MOAMpocTpancTBa onepartopa A : R® — R® marpuua kotoporo B cran-

2 1 3
JapTHOM 0a3uce MMEET BUJT 1 5 6|
3 6 8

46. HailTu OpTOHOPMHUPOBAHHBIN 0a3HcC, COCTOSIIMMI U3 COOCTBEHHBIX BEKTOPOB oreparopa A
u3 3a7aHus 45.

47. Haiitn OPTOIOHAJIBHYIO MaTpuly Tn AUaroHaJIbHyrO MaTpuny B , JJI1 KOTOPBIX BBIIIOJIHACT-

1 2 2
ca paBeHcTBO B =T1AT, tne A = 2 1 21
2 21

48. BoIsCHUTH MMeET 1M ypaBHeHue X2 = A peuienue B Kojblie Matpui My 3(R), roe A =

1 3 0
3 5 2
0 2 -1

49. Tlokasats, uto BekTOpel &, d,, d,,rne &, =V, d, =V,, d, =V,, obpasyror He op-
TOTOHAIBHEIA Gasuc nuueitHoro moampoctpanctea U = L(v,, V,,V,,V,) eBkimgoBa mpo-

CTpaHCTBa R* u OIIPEJIEUTh KOOPAMHATEI BEKTOpa V, B 3TOM 6asuce, eciu
v, =(11-1-1),v, =(2;2,0;0), v, =(2;,0,0,-2), v, = (1,3;-11),
v =(0;0,-2;2)

50. [IpumMeHuTh Mporecc OPTOrOHATU3ALNHN K CUCTEME BEKTOPOB a,, a,, a, 13 3aaHus 49,

51. HaiiTi opTOHOPMHUPOBAHHBIN 0a3HUC MOIMPOCTPAHCTBA U u3 3aganus 49.
52. Haiitu opToronambHyio mpoekuuio Bekropa V Ha noanpoctpanctso U = L(v,,Vv,,V,,V,)

€BKJIMJIOBA MMPOCTPAHCTBA R, rme

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

53. Haiitu Gasucel o6pasa ¥ sjpa omeparopa IIpocTpaHcTBa R®, y KOToporo mMarpuua B cTaH-
JTApTHOM 0a3Hce 3TOTr0 MPOCTPAHCTBA UMEET BH/]
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12 -1
2 5 -3
37 -4

54. TlpencTaBuTh B BHJIE POU3BEICHUS HE3aBUCUMBIX ITUKJIOB B CHMMETPHUYECKOM rpynme Sg

1 2 3 456 789

—2007
U OIIPEIEIIUTh €€ YeTHOCTb.
58 47 9 36 21

MMOACTAHOBKY (

55. Tloctpouts Tabyuubl Koau ajis MynbTHUIUIMKATABHOW TPYIIIIBI ‘{/i A  agIuTHBHOU
rpynnsl Zs, 10Ka3aTh ©30MOP(PU3M ITHX TPYIIIL.

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

57. Pa30uTh CHMMETPUYECKYIO TPYIITy S3 Ha JIEBBIE CMEXHBIE KJIAcChl 10 moarpymme H=/{¢;

(23)}.

58. JIyu TOUEYHOro eBKIMA0BA MpocTpaHcTBa E° mmeeT Hauano B Touke (1; 0; 1) u Hampas-
nenue Bekropa (1; 1; 2). BeisicHuts, nepecekaet jin oH mwiockocts < (1; 1; 1), (1; 0; -1) >, u ec-
JIM TIEPECEKAET, TO yKa3aTh KOOPAMHATHI TOYKH TEpecedeHusl.

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

60. Haiitu paccTosiHre MEKAYy TeMHU ABYMs Toukamu U3 Tpex touek A(I1; 0; 1), B(0; 2; -1) u
C(1; 3; -3) TO4eYHOTO EBKIIMI0BA MPOCTPAHCTBA E°, KOTOPHIE JIEXKAT B OJHOM H TOM e TI0-
JTYTIPOCTPAHCTBE OTHOCUTENFHO TNIOCKOCTH, 331aHHOH ypaBHeHUeM x —2y +2z = 1.

61. Yka3aTh BO3MOXHBIC KOOPIUHATHI KOHIIA B 0Tpe3ka 4B, neprneHIuKyIsipHoro Bekropam (1;
1;1;1),(1;-1;1;-0)u(1;-1; -1; 1), ecmu A(1; 2, 3, 4) v nuiuHa oTpeska AB paBHa 5.

62. HaiiTi TOYKY nepeceueHus AByX NpsMbIX ao + ait u Do + bit, ecru 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 MJIOCKOCTh TOYEUYHOTO €BKJIUI0BA MPO-
crpanctBa E*, nmpoxoasmyio uepes Toukn (1;-1;1;0), (1;1;0;1) u (2;0;1;1).

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

65. Jlna nnockoctw adduHHOrO TpocTpaHcTBa EY,  3amaHHON  cucTeMoill  ypaBHeHwii

X  +X =X +X, =1
2% —%  +X _ 4 » YKa3aThb KaKyl-HUOYIb CUCTEMY TOUYEK, 33/1al0IUX €€ B 00IIeM
2 3 -
—-X +2X, —2% -X, =-1
pACIIOJIOKEHUU.

66. Onpenenuts yroa mexay manaoi npsmoit (1;1;1;0) + (0;1;0;1)t u maHHOM MIOCKOCTHIO €B-
knaoa (0;0;0;1) + (1;0;0;1)s +(0;1;1;1)t + (0;0;1;1)r ToyeuHOTrO MPOCTPAHCTBA E“.

67. Haiitu paccrosaue ot Touku (1;1;1;1) mo rumepruiockocTH, 3aaHHON CHCTEMOM TOYEK B
obmem pacnonoxennn (0;0;0;1), (1;0;0;1), (0;1;1;1), (0;0;1;1) B €BKIMIOBOM TOYECUHOM
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, 5), (k, t —HarypansHble, ¢, § —Uenble uncna 3aBUCAIIME OT KOM-
IBIOTEPA) MHOXKECTBO YHCEN BHJIA f==x (% + % + -+ %) kY tme must HEOTpHIIA-
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70.

71.

72.

73.
74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.

89.
90.

91.

TenbHbIX O; W uenbix Y Bemonmstorcs yenosus: d; =k —1 (i=1,2,...,t) u
o =y = [5. Yucna wis koropsix d, # 0 Ha3pIBarOTCS HOPMATN30BAHHBIMH.

[ocrpouTs HopMmanuzoBanHoe muoxectBo F(2,3,—1,2) u u306pasuts ero Ha npsmoii;
I0Ka3aTh, YTO Ha IIPAMOM >JIEMEHTHI [ pacIipeie/icHbl HEPABHOMEPHO.

Annpokcumanus AeHcTBUTENbHEIX uncen MHokecTBoM F. Ilycte X E |, ecom x € F u

d = min_.|x — z|, torna ecu v € F @ |x —y| = &, to X oroxknectBnsercs ¢ V, ¢

8 F(2,3,—1,2)

%] |h.'||

1
OIIMOKOM OKpyIyieHUs & . BHIUMCIMTE OMIMOKM OKPYTJIEHUS YHCEI JH

uF(2,4,-2,2).
Co3/1aTh TIPOLIELYPHI PEATU3YIONIUE ONEPALUH (CIIOKEHUE, BBIYUTAHUE, yMHOKEHHE, JI€TIe-
nue) na F (2,3, —1,2). INokasars, uto onepanuu na F He acconuaTuBHeI.

Pemuth cucremy anredpanyeckux ypaBHEHU BTOPOTO MOPSAKA M BBIYMCIUTH €€ HEBS3KY.
PeanuzoBath MoJieNnb MpeCTaBICHUS IPOU3BOJILHO OOJBIINUX HENbIX YHCET B BUJIE CIIMCKOB.
PannonanpHble yncna B BUJ€ Napbl JIIMHHBIX LEIbIX YUCEIL.

Coznath mpoueaypsl pealu3yrollue onepauuu (CIoKeHue, BblUNTaHUuEe, YMHOXKEHUE, JieNe-
HUE) C JUIMHHBIMU LIEJIBIMU YU CIIaMU (UCIIOJIb3Ys KJIACCUYECKHUE aITOPUTMBI).

OueHuTh KOJIMYECTBO OJHOPA3PAIHBIX YMHOKEHUM, UCIOJIB3YEMBIX IIPU YMHOXEHUH CTOJI-
OMKOM M-3HAYHOTO YKCJIa Ha N-3HAYHOE.

[loka3aTh, 4TO /1Ba ABY3HAYHBIX YMCIIA MOKHO MEPEMHOXKHUTh, UCIIOIb3YS TOJIBKO 3 YMHOXKE-
HUS OJHO3HAYHBIX YKCEJI U YBEJIIMUUB YUCIIO CII0KEHUI.

Halitu anroputm jeneHuss AJUHHBIX 4ucel, He TpeOyromuii Oonbiioro mepedopa mpu
HAXO0XJACHUU TIEPBON IIU(PPHI YACTHOTO.

Onucarp anropuT™M MEPEBOJIa HATYpPaJbHBIX YMCET M3 M-MYHOM CUCTEMBI CUUCIICHHS B h-
UYHYIO.

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

ChopmynupoBaTh U peaan3oBaTh aIrOPUTM CIOKEHUS HATYpaJbHBIX YUCENl B PUMCKOM HY-
Mepauuu.

Hanucats nporpammy, KoTopast 1o JaHHBIM (JI€Hb HEIENH, Yachbl, MUHYThI CEKYH]IbI) OIpe-
JIeJIFeT, CKOJIbKO CEKYH/]I ITPOLLIO C Hayalla He/IeJu U BBIIOJIHSAET 00paTHOe peoOpa3oBaHue.
IToka3athk, 4TO KOJbIIO BHIYETOB O MOAYIIO p° He H30MOP(HO MO0 U3 P> BIEMEHTOB.
CocTaBuTh TaOIMIy YMHOXKEHHUS U AeNeHUS 155 Konel Z4 u Zo u juig noneit GF(4) u GF(9).
JInist 3a1aHHOM MaTPUIIEl pasMepa p° Ha p°, T p=2 WK p=3 , IPOBEPUTH, ABISAETCS JIH OHA
Tabnuneit ymuosxenus B none GF( p? ) nmpu kakoii-1160 HyMepaluu 31eMeHTOB 3TOT0 HOJs.
Peanu3oBaTh anropuT™ JeNEeHUS B KOJBIE BHIUETOB Zn(YIUTHIBAs BO3MOKHOCTD TOMyYEHUS
HEOJIHO3HAYHOI'O PE3ysIbTaTa).

[Tokazatb, 4TO LIENbIE adredpanyecKue yucia 00pa3yroT KoiblIo.

IToka3atp, 4TO LIeNbIe aNredpanyecKue yrciaa oopasyoT mole.

Haiitu MunumansHbIi MHOTOWIEH Hag Q 11t ﬁ + \/§ .

Jloka3zaTh, 4YTO pallMOHAJIbHBIE YHCIIA MOTYT OBITh Mpe/ICTaBIeHbl OECKOHEUHBIMHU MEPHUOIU-
YECKUMHU M-UYHBIMU APOOSIMU, TPUUEM HEOTHO3HAYHO.

Jlokasate, 4To Jr00ass OeCKOHEUHAas MepHOoHUecKas m-uyHast ApoOb MPEICTABISAET HEKOTO-
pO€ pallMOHAIBLHOE YUCIIO.
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93.

94.

95.

96.
97.

98.

99

10

. Jlokazatse, 4To J1000€ MOJOKUTETbHOE pannoHaabHoe Yuciao 0 < o < 1 MOXKHO MpeCTaBUTh
B BHJIC CYMMBI OOpaTHBIX BEJIMYMH Pa3IMYHBIX HaTypainbHbIX uncen. [loka3zaTh, 4TO Takoe
MIpe/ICTaBJICHUE HE €AMHCTBEHHO.

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

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

N k .
a;, HalTy neoe a < Hi m; , Takoe, uTo a = a,(modm.), i Bcex i oT / 10 k .

O000ImuTh NpeabIAYIIYIO 3aJauy Ha CIydail, KOrja 4ucia He 00sS3aTelIbHO B3aHMHO IIPO-

CTBI.

Haiitu Bce HenmpUBOAMMBIE HAJI TTOJIEM Z n MHOTOWIEHBI CTETIEHH N (N HEOOJIBILOE).

CdopmynupoBaTh U peann3oBaTh alTOPUTM, MPEACTABISIONINNA JTH000€ MOJOKUTEIBHOE pa-

nuoHanbHoe 4yncino 0 < a <1 B BUJE CyMMbl OOpaTHBIX BEJIMYMH PA3IMUHBIX HATypalbHbIX

qucel.

YCTaHOBUTH B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXJIY MHOXECTBOM pPallMOHAJIbHBIX

Apo0elt 1 HEKOTOPHIM MOIMHOKECTBOM OECKOHEUHBIX MEPUOJUUECKUX M-UYHBIX APOOEii.

. ChopmynupoBaTh M peann3oBaTh AITOPUTM MEpPEBOJA PALMOHAIBHBIX YUCEN B OECKOHEU-
HBIC TIEPUOIMYECKUE M-UYHBIE IPOOH U 0OPATHO.

0. CdopmynupoBaTh U pealn30BaTh AITOPUTMBI apUPMETUUECKUX ONEpalUid Haj paruo-

HaJIbHBIMU YUCJIAMHU, INPEACTABICHHBIMU B BUJE OCCKOHEUHBIX MEPUOJUYECKHX M-UYHBIX

IpoOei.

4.2.3 TlpumepHble OMJIETHI K IK3aMeHaM

IlepBbIiii cemecTp

denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTeNbHOE YUPEXKIEHHE BBICILIErO
obpa3oBanus «KyOaHCKHI rocy1apcTBEHHBINH YHUBEPCUTET»

1920
Kadenpa pynkimonanbHoro ananusa u anreOpsl

Hanpasnenue noarorosku: 02.03.01 MaremaTuka 1 KOMIBIOTEPHbIE HAYKU
Buier Ne *
1o (hyHJaMEeHTAIbHOM U KOMITbIOTEPHOI anredpe

1. OcHoBHas cucTeMa pEUICHHH CHUCTeMbl JHHEWHBIX YpaBHEHHH, alTOpPHUTM ee
HAaXO0XJEHHUS C WILTIOCTpale Ha MpUMEpeE.
®opmyaupoBka Teopembl Jlariaca, CICICTBUC U 3agenyowmii Kadbeapo

3. 3amauva.
3aBenyromuii kadenpoit
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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 OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE BBICIICTO

npodeccruonanbHoro oopazosanus «Ky0aHCKUI rocya1apCTBEHHBIN YHUBEPCUTET
Y. y

1920

Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alTre0psl

Hanpasnenue noarorosku: 02.03.01 MartemaTrka 1 KOMIIBIOTEpHBIE HAYKU

Buaer Ne *

1o pyHAaMEHTaIbHONU U KOMIIBIOTEPHOH anredpe

1. ®opmyna Myaspa.
2. CyMMa U nepecedeHne noAIpoCcTPAaHCTB BEKTOPHOIO TPOCTPAHCTBA.
3. 3agaua.

3aBeayromuii kadenpoit
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3amauya Ne *

(bynmameHTabHAS ¥ KOMIIBIOTEpHas anredpa, 12-13 rp., 02.03.01, utonn-2...)

Hatigure HanGopinmii o0l neaurens Maorowienos C(X) u d(X), rue

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

Tpernii cemecTp

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
npodeccuonansHoro oopazosanus «KyOaHCkUii rOCy1apCTBEHHBIN YHUBEPCUTET

1920
Kadenpa pyHkmmoHanbHOTO aHAN3a U AITeOpBI

Hanpasnenune moaroroku: 02.03.01 MaremaTrka U KOMITBIOTEPHBIE HAYKH
Buaer Ne 25
1o (hyHJaMEeHTaIbHOI U KOMITBIOTEPHOH anredpe

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

2. ComnpsbkeHHOEe OTOOpaKeHHE K JMHEHHOMY OTOOPaXEHMIO YHUTAPHBIX (E€BKJINIOBBIX)
MIPOCTPAHCTB, €T0 CYIIECTBOBAHUE U €IMHCTBEHHOCTb.

3. 3anmaua.
3aeayrommii kadenpoit

3amaua Ne *
(pynnameHTanpHas U KOMIblOTepHas anredpa, 22-33 rp., 02.03.01, suBapp-2...)

[IpuBecTH KOMIUIEKCHYIO KBapaTHYHYIO GOpMy h K cymMe KBaJIpaToB M yKa3aTh COOTBET-
CTBYIOILIEE HEBBIPOKIEHHOE JIMHEHHOE MpeoOpa3zoBaHue IEPEMEHHbIX, €CIIH

h=x+3%X —4xX,.

41




YerBepThlil cemecTp

denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKIACHUE BBICIIETO

npodeccuonanbHoro oopazopanus «KyOaHCkUii rocy1apCTBEHHBI YHUBEPCUTET

1920

Kadenpa pyHnkimmonanibHOro aHaausa u aareopsl

Hamnpasnenue noarorosku: 010200.62 MaTtemaTrka U KOMIIbIOTEPHBIE HAYKH

Bujaer Ne *

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

2. OTI[GJ'ICHI/IG " alllpOKCUMal A KOpHeﬁ IIOJIMHOMHMAJIbHBIX ypaBHeHPIfI.

3. 3agauga.

3aBenytomuii kaheapoit

3amauya Ne*

(pynnamenTanbHas 1 KOMIIblOTepHas anredpa, 22-33 rp., 02.03.01, urons-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 ICUXOPU3NIECKIX OCOOCHHOCTEH.

— MIpU HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISETCS JOTOJIHUTEILHOE BPEMs JIJIsl IOJrOTOBKU OTBETA HA 3K3aMEHE;
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— MIPU MPOBEICHUU MPOLIECTYPHI OLICHUBAHUS PE3yIbTATOB O0yUEHUSI HMHBAIHJIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSMU;

— IIpU HEOOXOAMMOCTH JIJIsl 00YYArOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0OPOBbSI
¥ WHBAJIMJOB IMpOLEeAypa OICHUBAHUS PE3YyIbTaTOB OOYUYEHUS MO JUCIUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH 37I0POBbSI 110 TUCIHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEIOCTABICHHE HH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHIUCHUSM UX 37J0POBBS U BOCIIPUATHS HH(OpMa-
UH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeueHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA 00Y-

Yaromunuxcs.

Kpumepuu oUueéHueaHus omeema Ha 3K3amene

OneHnBaHUE OTBETA HA DK3aMEHE, OCYILECTBIIAETCS 10 CIEAYIOIINUM KPUTEPUSM.

OneHka «0TJINYHO» BBICTABISIETCS CTYIEHTY, IOKa3aBIlIEeMy BCECTOPOHHHE, CUCTEMATH-
3UpOBaHHBIE, [NTyOOKHE 3HAHUS Y4eOHON MpOorpaMMbl JUCHUIUIMHBL U 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 IT0y4CHHbIE 3HaHUS HA IPAKTUKE, HO JOIyCKa-
€T B OTBETE WM B PELIEHUH 337a4 HEKOTOPbIE HETOYHOCTH.

OneHka «y/A0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, TOKa3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWM, HEIOCTAaTOYHO NMpaBUIIbHBbIE (POPMYIUPOBKH 0A30BBIX MOHATHH, HapylIEHUS
JIOTUYECKON MOCIEA0BATEIbHOCTH B M3JI0KEHUU MPOrpaMMHOr0 Marepualia, HO MpH 3TOM OH
BJIaJiee€T OCHOBHBIMHU pa3ziesiaMH y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXO0AUMOM IS
JanbHEeHIero o0y4eHuss 1 MOKEeT MPUMEHATh MMOJyYeHHbIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM
CUTYallUN.

O1eHKa «HeyAOBJIETBOPUTEILHO» BBICTABISETCA CTYICHTY, KOTOPBI HE 3HAeT OO0Jb-
Hieil 4yacTu OCHOBHOI'O COJEpKaHUS y4eOHOH NporpamMmbl AMCHMIUIMHBL, JOMYyCKaeT rpyoObie
OomnOKK B (POPMYIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET UCMOJIb30BaTh MOIY-
YEHHbIE 3HAHUS IPU PEIIEHUU TUIIOBBIX MTPAKTHYECKUX 3ajay.

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 JloKnany (B 3-4 cemecTpax)..
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5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI

AJIsA OCBOCHHUSA JUCHUIIJINHBI

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 : Jlanp, 2007. — 416 c. — Pexxum nocrymna:
https://e.lanbook.com/book/397

5.2 lonostHMTEILHASI JIATEPATYpa:

. Koctpukun, A.W. Beenenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DIEKTPOHHBIN

pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
noctyna: https://e.lanbook.com/book/59284

. Mansrnes, A.1. OcHOBBI THHEHHOH anreOpsI [ DICKTPOHHBIN pecype] : yued. — Diek-

TpoH. aaH. — Cankt-IletepOypr : Jlanb, 2009. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/251/

. Epmonaesa, H.H. IIpakTudeckue 3anstus o anredpe. DIeMeHThl TCOPUU MHOMKECTB,

TEOPHUH YHCEI, KOMOMHATOPUKHU. AJredpandecKkue CTPyKTYphbl [ DIEeKTpOHHBIN pecypc] :
yueb. mocobue / H.H. Epmonaesa, B.A. Ko3sinuenko, .. KypbaToBa. — DiekTpoH.
naH. — Cankrt-IlerepOypr : Jlanp, 2014. — 112 ¢. — Pexum pocryna:
https://e.lanbook.com/book/49469.

. bupkrod, I'. CoBpemennast npukiaanas anredpa / I'. bupkrod, T. baptu ; nep. ¢ anri.

FO.1. Manuna. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [DnexTpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=464046.

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKALIMOHHOI ceTtn «WHTep-

HET», HEOﬁXOIlI/IMbIX AJId 0OCBOCHUA JUCHHUIIJIMHBI

1.

2.

3.

[TpockypsxoB N.B. CoopHuk 3aia4 1o IMHEIHOM anredpe [DnexkTporHsit pecypce]. - CII6.:
Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/.

Koctpukun A.U. CoopHuk 3amau no anredpe [DnekTpoHHBI pecypc]. - M.: ®UIMAT-
JINT, 2007. - URL.: http://e.lanbook.com/view/book/2743/.

®dannees, J.K. 3agauu no Beicuiei anredpe [DnexTponnsiid pecypce] : yueo. / JI.K. @anne-
eB, 11.C. ComuHckuil. — DnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2008. — 288 c. —
Pexxum moctyna: https://e.lanbook.com/book/399

7 MeToauuyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMI0O U CIIMIIJINHBI

CamocrosTenpHas pa60Ta CTYACHTA BKJIKOYACT B cebs MOBTOPCHUEC JICKIITMOHHOI'O MaTec-

puana u MaTepuaia yaeOHUKOB M y4eOHBIX TTOCOOHH, TOJATOTOBKA K J1a0OPaTOPHBIM 3aHSTHSM, K

KOJJIOKBUYMaM, K KOHTPOJIbHBIM paboTam, K 1okiIaaaM (B 3-4 cemecTpax) U K sk3aMeHaM. Takoi

BUJ CP KOHTPOJIUPYCTCA B XOAC IMPOBCPKHU JOMAIITHUX 3aﬂaHHﬁ, KOHTPOJIbHBIX pa60T, KOJLJI0-
KBUYMOB M 3K3aMCHOB. HpeﬂnonaraeTcsi CaMOCTOATCIILHOC U3YYCHUC CTYACHTAaMHU TCOPCTUYUC-
CKOI'0 MaTepuajia 1nmo T¢cMaM, yKa3aHHbIM B pa3Jiciiax Ta6J'II/II_U>I 23.1 (BO BTOpOM 3.633.1_[6 coacep-
JKaHusA pa3;[ena), a TaKXKC IMMOAroTOBKAa CTYACHTAMUA 2-ro Kypca (B 3-eM u 4-oM ceMeCTpe) JOKJIa-
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J0B IO CaMOCTOATCIIbHO HN3YYCHHBIM TEMaM. KOHTpOJ'IB BBIIIOJTHEHHUA 3TOr0O 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 MIMCBMCHHOMY OTUYCTY O IMOATIOTOBKEC K JOKJIAAy.

B ocBoeHMM IUCUUIUIMHBI MHBAJIMAAMU M JIMIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIONIOJIHUTEIbHOE DPa3bsACHEHHE Y4eOHOro marepuana. VHIuBuAyalbHblE KOHCYJIBTALlMH 10
IpPEIMETY SBISIOTCS Ba)KHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHAWBHUIYyaIHU3allUuu OOy4YEeHUS U
YCTQHOBJICHUIO BOCIMTATEIBbHOIO KOHTaKTa MEXIy IpenojaBareieM U 0Oydaroummcs
WHBAJIAJIOM WIH JIMLOM C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBBSI.

Buasi camocTosiTeJibHOM PadoThI

OO0s3aTeIbHBIMUA TIPH M3YYEHUU AUCIUIUTMHBI «DyHIaMeHTaabHas U KOMIBIOTEpHAS all-
reOpay SBJISAIOTCS CICAYIONTNE BUJIbI CAMOCTOSTEILHON paOOTHI:

- pa30op U CaMOCTOATEIbHOE M3YYEHHE TEOPETHYECKOro MaTepuasa 1Mo KOHCIEKTaM JIeK-
UHI U 110 y4eOHBIM ITOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

- CaMOCTOSITEILHOE PEIICHUE 3a/1a4 M0 TeMaM MPAKTUUYECKUX 3aHSATHH;

- IOATOTOBKA K KOHTPOJIbHBIM paboTam;

- MIOJrOTOBKA K JOKJIany;

- IOATOTOBKA K KOJIJIOKBHYMaM;

- IOArOTOBKA K DK3aMeHaM.

7.1 MeToau4eckne yKa3aHUsl K CAaMOCTOSITEJIbHOMY M3yYEeHMIO CTy/JleHTaMHU Teope-
THYECKOI'0 MaTepuaJa

JInsi TOArOTOBKM K OTBETaM HAa TEOPETHMYECKUE BOIPOCHI KOJUIOKBUYMOB M 3K3aMEHOB
CTyJeHTaM mepBoro kKypca (1-2 cemecTpbl) JOCTATOYHO MCIOIB30BaTh MaTepHall JICKIIH, KOTO-
pBIi TaKXkKe COAEPKUTCS B UCTOYHHMKAX [1 — 2] U3 myHkTa 5.1 B CIIMCKE OCHOBHOM JINTEPATYPHI.
Opmnako cryaeHTaMm BTOporo Kypca (3-it u 4-if cemecTpbl) MaTepuaia JICKIUNA 751 TOATOTOBKU
JIOKJIAZI0B HEJIOCTaTOYHO. Bech TeopeTnueckuii Marepuai, HeOOXOAUMBIN IS CJaY SK3aMEHOB
B MEPBBIX TPEX CEMECTPAX, COACPIKUTCA B yUEOHBIX MOCOOUSIX U3 CIIHCKA OCHOBHOM JTUTEPATYPHI
B MyHKTE 5.1, myst pernenus 3aa4d B MyHKTe 6, a A CAaUd dK3aMeHa B 4-OM ceMecTpe Kena-
TEJIBbHO TaKX€ UCIOJIb30BaTh UCTOYHMKHU U3 MYHKTA 5.2 B CHHUCKE JOMOJHUTEIBHOH JUTEpaTy-
pbl. B cnydae 3aTpyqHEHU, BO3HUKAIOMIUX Y CTYJIEHTOB B IIPOLIECCE CAMOCTOSATEIBLHOIO U3yYe-
HUS TEOPHH, PENOAABATEND PA3bICHIET CIOAKHBIE MOMEHTHI HA KOHCYJIbTALIUX.

7.2. MeToan4yecKkne yKa3aHUsI K CAMOCTOSITEJbHOH MOATOTOBKE CTYJACHTOB K BbI-
TOJIHEHHUIO 32JaHHI 110 TeMaM JIa0OPATOPHBIX 3aHATHI

JJ1s BBIMOJHEHMS] JOMALTHETO MPaKTUYECKOro 3aJaHusl HE0OX0AUMO pa3o0paTh MaTepu-
aJl 10 COOTBETCTBYIOLIEH TEME NMPAKTUYECKOro 3aHATHs. [Ipym 3TOM MCHONB3YHOTCS yKa3aHuS,
JTAaHHbIE MPEeIolaBaTeNieM B X0JI€ 3aHATHS, a TAKXKe TEOPEeTHUECKUI MaTepual, B KpaTkol ¢opme
umMmeromuiics B coopHukax 3anau [1 — 3] B criucke u3 myHkTa 6. Eciau cTyeHT HE CMOT MOHATH
MPUBEICHHBIN B YKa3aHHBIX 3a/IayHUKaX pa300p TUMOBBIX MPUMEPOB B TOW CTEMEHH, YTOOHI ca-
MOCTOSITEJIBHO MCIIOJIb30BaTh MPEIJI0KEHHBIA aJTOPUTM JUIsl PElIeHusl 3aJaHUsl, TO OH MOKET
MOJIYYUTh KOHCYJIbTALMIO MPENoiaBaTers.
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7.3. Meroauyeckue yKa3aHHsi K CAMOCTOSITEJIbHOI NMOATOTOBKE CTYJAEHTOB K BbI-
MOJIHEHNI0 KOHTPOJIBbHBIX paboT

B 1-om cemecTpe mpoBOIUTCS caMOCTOSITeNbHAs paboTa (pa3peliaercs UCIOIb30BaHUE J10-
NOJTHUTENBHBIX UCTOYHUKOB MH(OpMAINK), a 3aTeM KOHTPOJIbHAas paboTa (He pa3pemaercs Hc-
MOJIb30BAaHNE TAaKUX MCTOYHHKOB), BO 2-OM M B 3-€M CEMeCTpax MpPOBOJUTCA IO JBE KOHTPOJIb-
HBIX palboThI, B 4-0M ceMecTpe — OJJHa KOHTpoJibHas paboTa. CamocToarenbHas pabora B 1-oM
cemecTpe (45 MUHYT) COCTOUT U3 IATH 3aJaHUH, a KaXaasi KOHTpoJbHas padora (90 MUHYT) — U3
JECSATH 3aJaHuil (0JJHO 3a/1aHKe OLeHUBaeTCs B 3 Oaiia, HUKHHUM MOPOT yCIEITHOCTH COCTABIISI-
et 9 0asioB, BICOKAsI OLIEHKA CTAaBUTCA MPH MojyueHuu He MeHee 20 6amoB). [ moarotoBku
K KOHTPOJIbHOW paboTe HeoOXOAMMO BBHIMIOTHSATH 3a/1aHUS B XOZ€ MPAKTHUECKUX 3aHATUH, a TaK-
Ke JIOMalIHue 3a/aHus. B mpolecce caMOIOArOTOBKH CTYACHTY JKEJIAaTENIbHO O3HAKOMHUTHCS C
pa3bopoM OMOPHBIX IO PacCMAaTPUBAEMbIM TEMaM 3ajad, UMEIOIIUXCS, HalpuMep, B COOpHUKaX
[1 — 3] B criucke nuTepaTypsl u3 nyHKTa 6 . B myHkTe 4.2.2 mpesiaraetcs CUCOK KOHKPETHBIX
3aJJaHul, TUMIaXX KOTOPBIX BKIFOYAeT B ceOs BCE TUIIBI PeajbHBIX 3aJaHUi CaMOCTOSATEIbHOU U
KOHTPOJIbHBIX PaboT.

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, MpeJHA3HAYEHHBIX JJI CAMOCTOATEIBHOTO M3yYeHMS
(oOmiee omucaHue TakKUX TEM HMMEETCs BO BTOPOM ab3alle HEKOTOPBIX pas3fesioB COAEpIKaHUS
TeM Tabnuiel u3 nyHkta 2.3.1). Takke mpuMepHasi TeMaTHKa JOKIAJA0B UMeeTcs B myHKTe 4.1.2.
JIJ1 HOATOTOBKM JIOKJIa/1a HEOOXO0IMMO KpOME OCHOBHBIX HCTOYHHUKOB JIMTEPATYpHl B MyHKTE 5.1
UCIOJIb30BaTh HEKOTOPBIE UCTOUHUKU U3 JIOMOJHHUTEIBHOIO CIHMCKA B MyHKTE 5.2, a Takxke ca-
MOCTOSATEIBHO HaWJCHHBIE MCTOYHHUKH. J[OKIaapl MOTYT OBITH NPENCTAaBICHBI CTYACHTAMH Ha
NPaKTUYECKUX 3aHATUSAX Y JOCKU WM B BHJIE NMPE3CHTAIIUH, €CITH TeMa 3aHSITHS COOTBETCTBYET
TeMe nokiana. O MoAroToBKe MOKIajla MO TeMaM ceMecTpoB | U 2 CTYJIEHT MOXET OTUUTAThCA
Ha KOHCYJIbTAIlMM WX NMPEACTaBUTh OTYET B MUCbMEHHOW (popMe B KOHIIe ceMecTpa. Jloknaza no
OJTHOW M TOH K€ TeMe TOTOBAT He Oosiee ABYX CTYIEHTOB OAHOH rpymmbsl. OdopmieHrne nuch-
MEHHOTO OTuYeTa MO JOKJIaay JOJKHO YIOBIETBOPSATH TpeOOBaHUAM: a) TeKCT HaOupaercs 14
mpudTom Ha OGymare gopmara A4; 6) Ha TUTYJIBHOM JIMCTE KpOME TE€MBbl TaKXKe€ yKa3bIBaeTCs
daxynbTeT, HanpaBieHue (6akanaBpuat), Kypc, rpynna, @O crynenTa; B) colepkaHue mare-
puana no oobeMy cocTaBiieT 3-4 cTpaHMIIbl; T) CIIMCOK JUTEPATYPhl COAEPKUT HE MEHEE JIBYX
MCTOYHUKOB (BO3MOYKHO W3 CIIMCKA JHUTEpaTypsl B MyHKTax 5.1-2 u 6). Kaxnapli cTyaeHTt roro-
BUT JIBa JIOKJIa/1a: OJJUH B TPEThEM CEMECTpe M OJMH B yeTBepToM. bosee monpoOHas 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 yKa3aHusi K CaMOCTOSITEJIbHON NOATOTOBKE CTYJIEHTOB K KOJIJIOKBHY-
Mam

B ka)xnoM U3 MEpBBIX TPEX CEMECTPOB MPOBOAUTCS KOJJIOKBUYM B LENSIX 3aKPEIUIEHUS CTY-
JE€HTaMM 3HAaHUH TEOPETHUYECKOro Marepuana. KouloKBUyM MOKET MPOBOJUTHCSA B YCTHOW WIIH
B IMUCbMEHHOM opme. [Ipu 3TOM CTyaeHT 0JIKEH MOATOTOBUTh MUCbMEHHO OTBET (711 yCTHOU
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(opMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 IPUMEPHOTO MEPEUHs TEOPETUUECKHX BOIPOCOB K
’K3aMeHy B IyHKTe 4.2.1 (B cooTBeTCTBYyIOLIEM cemecTpe). Homepa BompocoB U3 yKa3aHHOIO
criucka JnaroTcs B Tabnune myHkTa 4.1.3. Teopernueckuid MaTepuai i MOJATOTOBKH K KOJUIO-
KBUYMY MO>KHO HaliTW B MCTOYHMKAX JUTEPATYphl, ONUCAHHBIX B IMyHKTE 5.1. [TonoxxurenbHbii
OTBET CTY/ICHTA HA KOJUIOKBUYME MOXET OBITh YUTEH IPH Ccllaue K3aMeHa.

7.6 Metoanyeckue peKOMeHJAANMHU JJIsi CAMOCTOATEIbHOI MOATOTOBKH CTYJIE€HTOB K
IK3aMeHy

B koHme kaxaoro cemectpa 1 - 4 ¢popmoii HTOrOBOro KOHTPOJS 3HAHUU CTYACHTOB MO JHMCIIH-
winHe «DyHIaMeHTallbHAsS ¥ KOMIBIOTEpHAsT aredpay SBISETCS dK3aMeH. [ mOoAroTOBKH 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 MpakTtuyeckoro (cMm. myHKT 4.2.3). Ilpu BbICTaBI€HHUU OLIEHKH TaKXKE€ YUUTHIBA-
€TCsl YCIIeBAaEeMOCTh CTYJCHTa B TEUEHUE CEMEeCTpa: aKTUBHOCTh Ha JICKIIMOHHBIX M MpaKTHYe-
CKUX 3aHATHUAX, KAYECTBO BBHIMIOJHSEMBIX B TE€UYECHHE CEMeCcTpa JAOMAIIHUX MPAKTUYECKUX 3a/1a-
HUH, OTBETHl Ha KOJJIOKBUYMaX, OLIEHKH 32 KOHTPOJIbHBIE PaOOThI, KAYECTBO MOATOTOBIEHHBIX
JIOKJIAZI0B 10 Te€MaM, IMpeAHa3HAYEHHBIM JJISI CAMOCTOSITEILHOTO M3ydeHus. Kaxapiii u3 Tpex
BOIIPOCOB 3K3aME€Ha OLIEHUBAETCs B TpH Oajuta. Takxke B X0J€ IK3aMeHa 3aJJal0TCs J1Ba AOIOJIHU-
TENBHBIX BOIpoca (He 00sS3aTebHO 10 BOMPOCcaM OWIIeTa), B KOTOPBIX TpeOyeTcs chopMyIInpo-
BaTb HEKOTOPOE OMpE/ACNiCHUE WM YTBEpXKACHHUE. J[OMOJHUTENBHBIN BOMPOC OLICHUBAETCS B
onuH Oami. OleHKa «HEYAOBIETBOPUTEIHHO» HA SK3aMEHE CTaBUTCS, €CIHM CTYJIEHT HaOpam
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. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEMBbIX NPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO MpoLecca M0 JUCHUILIMHE (MOAYJI10) (IIPH HE00X0AMMOCTH)

8.1. Ilepeyenp MHGPOPMAMOHHBIX TEXHOJIOTHMA.

He npunaraercs.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO 00ecTieYeHust
— Microsoft Windows

— Microsoft Office

— MathCAD

8.3 [lepevennb HeOGXOAMMBIX HH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM
Dnexkrponnas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9 MarepunanbHO-TeXHH4YecKasi 6a3a, HeoOXoAUMasi VIl OCYLeCTBJICHHUS 00pa3oBa-
TEeJILHOTO Npouecca Mo JUCHHILINHE

No Bux paGor MarepuanbHO-TeXHHYECKOE 00ecriedeHne TUCIUIITUHBI (MO-
B P JIyJIs1) ¥ OCHAIIIEHHOCTh

1. JlexknmoHHbIe 3aHsATHS | JIGKIIMOHHAs ayIuTOpuUs, OCHAIEHHas NpPe3eHTAlUOHHON

TEXHUKOHN (IPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK, ...) U CO-
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http://www.elibrary.ru)/

OTBETCTBYIOITUM MporpammHbiM obecniedenuem (I10) 302H,
303H, 308H, 505A, 507A;.

JIaGopaTopHbie
THsA

3aHA-

CnenuanbHOe MOMEIIEHHE, OCHAIIEHHOE JOCKOW, MapKepamu
u meaom 310H, 312H, 314H.

I'pynnoBele (MHAKUBH-
nyanabHblEe) KOHCYJIbTA-
97071

Aynurtopus (kabunet) 314H

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOUHAsA aTTe-
crauus

Aynutopus, (kabuner) 302H, 303H, 308H, 310H, 314H,
505A, 507A.

CamocrosTenpHas pa-
oora

Kabuner mis camocTosATenbHON paOOThI, OCHAIICHHBIA KOM-
MBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKJIIOUEHHS K CETH
«MHTepHeT», MporpaMMoN 3KpaHHOTO YBEIHUYEHHUs U obecrie-
YCHHBIH JIOCTYIIOM B  JJICKTPOHHYIO  WH(OPMAIMOHHO-
obpasoBarenbHyto cpeny yausepcurera. (309H, 320H)
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PEITEH3HA
na paGouyio mporpammy Auectunanael GVHIAMEHTAJIBHAS H KOMIIbHO-
TEPHAS AJITEEPA no Hanpaenenmo noaroroeku 02.03.01 MATEMATHEA H
KOMITLIOTEPHBIE HAVKH (yposens OakanaspHaTa), NOArOTORISHHYIO KaH-
JMpaTAMH (H3.-MaT. HAYK, JoLeHTaMH Kadeaps! GyHKIHOHATEHOTO aHANK3A 1 al-
refpe Ky6I'Y Turosm I.H. u gouestoM xadeapsl METEMATHIECKHX H KOMIBIO-
TepuEix MeTonoe Ky6I'Y Mapkosexkum AH.

PaGouas mporpaMma THCIHMTHAE « PyHIAMEHTAIbHAA H KOMIIBIOTEpHAR an-
refpa» ONMCEIBAST MaTepHAn “ETHIPEX CEMECTPOB, B MEPBEIX TPeX HI KOTOPLIX
H3yuaeTcs (PYHAAMEHTABHAS, 4 B YeTBEPTOM — KOMIBIOTEpHAR anredpa,

B mepBOM CEMEcCTpe M3flaraeTcd BBeneHHe B ofupyio anredpy, KoTopas co-
NEPKAT TEOPHID CHCTeM MHHeHHEIX YpaBHeHHH, MATPHL, onpenenHTenei, oTod-
paKeHHH MHOKECTE, KIacCHOHKAIHIO ANre0pamdeckuX CHCTEM. Bropol cemecTp
Gonee afcTpakTeH. 3Iech PAcCMATPHBAKITCA KOMIIEKCHEIE MMCNd, MHOTOHICHL,
BEKTOPHEIE MPOCTPAHCTEE, NMPOCTPAHCTBA CO CKANAPHEIM NMPOH3BECHHEM. 2T0T
MaTepHan HeoGXOMMM J/IA TPETHEND CEeMECTPd, B KOTOPOM H3NAracTCA Teop s JIH-
HefiHEDX oToGpameHnil BEKTOPHBIX NPOCTPAHCTE. JaBepIIAeTCH TpeTHH cemectp
TeopHeii KBANPATHYHEDS (OpM H 3NeMeHTaMu MHOTOMepHOH reomeTpud. B HeT-
BEPTOM CEMECTPE H3Y9aTCa KOMIBHTEPHBIE METOORl B MPHNOMEHHH K TEEPHH
YHCcen H TEOPHH NOIHHOMOE.

[IpH OcBOSHHH THCIHIIHHEN BEIpaGarmiaeTcd o0IIeMATCMATHYECKAR Ky b
Typa: YMEHHE JIOTHYECKH MBICIHTE, TPOBOANTE NOKAIATE/IECTEA OCHOBHEIX YTREP-
i IeHAN, YCTaHABIHEATE JOTHYECKHE CBATH MEXY MOHATHAMH, NPHMEHATE II0Y-
yeHHBIS 3HAHHA [UIA pelueHud anrebpanveckux 3anad H 3a1ad, CBAIAHHEIX ¢ MPH-
TNOWEHHAMH anredpanyeckKiHX MeTON0B.

VyuTEEas BHIICHIIOKEHHOS, CUHTAl0, YTe pabouas NporpaMma JHCITH-
wsnel OYHIAMEHTAJBHAS H KOMITLIOTEPHASA AJITEBPA cooTset-
CTEYET TOCYIApPCTECHHEIM TpeDOBaHHAM K MHHHMYMY CONEPHKAHHA H YPOBHIO
MOArOTOBKH BEITYCKHHKOB o Hanpaeienmio mogrotosxu 02.03.01 MATEMA-
THEA M KOMITLHOTEPHBIE HAYEH, u mower GwiTe pexoMeHTOBaHa UIA
BBRICIIIHX 3aBEIEHH.

Jasemyromnii kadenpoii obueld MaTeMaTHKH

Ky6 I'TY, kanaunar Gr3.— Mar. Hayy, JOUSHT /—\
AL

Tepemenxo H.B.




PEIIEH3UA
Ha pabouylo nporpaMmy AHCHMIIHHE «DyHAaMeHTaNbHAS U KOMITBIOTEpHAS an-
redpa» no sHanpasneHnio noarorosku 02.03.01 «MaremaTika H KOMMBIOTEpPHBIE
Hayki» (ypoBeHs OakanaspmaTa), MOATOTOBICHHYIO KaHIMAATaMH (H3IKKO-
MaTeMaTH4YeCKHX HayK, JoueHToM Kadeapr! QYHKUHOHANBHONO aHamu3a 1 anreb-
pui KyOI'Y Tutosim I'.H.u foneRTOM Kadeapsl MaTEMATHYECKHX M KOMITBIOTEp-
HBIX MeT010B KyOI'Y Mapkosckum A.H..

Kypc «®yHnaMeHTaTsHOM M KOMIBIOTEPHOH anreGpsDy pacCYUTaH Ha YeThl-
pe cemecTpa, TpH cemMecTpa Hiydaerca QyHaaMeHTalbHas anredpa, a YeTBepThIi —
KOMIIBIOTEpHAS.

Hazpanue u comepixanue paboyeii nporpammsr cooteerctayer ®I'OC BO no
HanpapneHHIo noAroTosky 02.03.01 «MaremaTiKa B KOMIIBIOTEPHBIE HAYKHY
(xBanudukauus (crenens) «Gakanaspy).

B nponecce obydeHus aucuunnune BuipabateiBaioTcs ofe mpodeccno-
HanpHble (OIIK-1) u npodeccuonansupie (IMK-3, TIK-9) xomnerenuun. IMTocne
H3YHYCHHA JUCUMIVIMHEI CTYICHTHI NPHOOPETAIOT N'OTOBHOCTS MCIOIB30BATE QYH-
JAaMeHTaNbHbIe 3HaHHA B o0nacTu anrebpe!l B Oyaymed npodeccHOHaNbHON aes-
rensHocTH (OINK-1). Ha mpoTsaeHHH BCeX 4YeTeIpeX CEMECTpOB ¥ CTYAEHTOB
GopMHupyeTcs CNOCOOHOCTE YMEThH  CTPOrO JIOKa3LlBaTh YTBEPKICHHE, YMEeTh
cOopMyTHPOBATE PE3YNETAT ¥ YBHETH CAEACTBHA NOydeHHoro pesyabrata (ITK-
3). Takxe BeIpabaTeIBaETCA CNOCOOHOCTH OPraHM30BLIBATH CBOKO yueOHYIO Jes-
TENBHOCTD JUIA CAMOCTOATENBHONO W3YYeHHS HOBOIO MaTepHaia, HeoOX0aMMOro B
Oyayme# npobeccronansoi nestensHoctH (ITK-9). Kpome yKaszaHHEIX Komrie-
TCHLHI NpH OCBOCHHH MaTepuana BelpabaThiBaeTcs O0IIEeMaTeMaTH4YecKas KyJb-
Typa. B pabouel mporpamMMe JUIA KakIoro ceMecTpa PHBOAUTCS JOCTATOUHO Mo~
ApoOHLIHA CNHCOK TEOPETHHECKHX BONPOCOB M BCEX THIOB MPaKTHYECKHX 3aJanui,
KOTOpPBI€ CTY/IeHTHI JO/DKHEI OCBOHTE B IIPOLECCe HIYYeHUsS AMCLIHTUIHHEL.

Cunraro, uro pabouas nporpamMmMa QTHCUMIVIHMHEL «DYHIAMEHTANBHAS H KOM-
neloTepHas aaredpa» COOTBETCTBYET roCYIapCTBEHHBIM TpeOOBaHHAM K MHHHMY-
MY COep:KaHMsA M YPOBHIO MOArOTOBKH BBEIMYCKHHKOB N0 Hanpasaeruio 02.03.01
«MaremaTHKa H KOMIBIOTEPHBIE Hayku» (YpoBeHs DakanaBpuara).

Jouent kadeaps! nHGOPMALHOHHEIX

Texnonorui Ky6 I'Y, kaua. gus.— Mat. Hayx 1 (’)

I'apkyma O.B. [
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