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1. Ilesu u 3a7a4M OCBOECHHUS M CIIUIIINHbBI

1.1 Heap AUCOUIIMHBI

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

1.2. 3agaun AMCHUTIIHHBI

ITosrydyeHne OCHOBHBIX TEOPETUYECKUX CBEICHHM, PA3BUTUE IT03HABATEIBHOU AEATEIb-
HOCTH M IPUOOPETEHUE MPAKTHYECKUX HABBIKOB PAOOTHI C MOHATUSAMHU T10 CIEAYIOIIUM pa3/esiaMm
areOpbl: CUCTEMbl JIMHEHHBIX YpPAaBHEHUI, MAaTpHULlbl U JEUCTBUSA HAJ HUMH, ONPEICIUTEIH,
KOMIUIEKCHBIE YHCJa, MHOTOYIEHBI, aareOpanyeckue CUCTEMbl (IpymIbl, KOJbLA, BEKTOPHbIE
IPOCTPAHCTBA, aareOppl), KOHEYHOMEPHbIE BEKTOPHBIE NPOCTPAHCTBA, JIUHEHHBIE OTOOpaXKEeHUs
BEKTOPHBIX IIPOCTPAHCTB, MHBAPHUAHTHBIE ITOAPOCTPAHCTBA JIMHENHBIX OIIEPAaTOPOB, JKOPIAHOBA
HOpMaJibHasi (hopMa MaTpHIbl JIMHEHHOIO OIepaTopa, CONPSHKEHHOE OTOOpakeHue, KaHOHUYe-
CKUH BMJ MaTpULl JMHEWHBIX (HOPMAJIbHOIO, CAMOCOIPSKEHHOIO, OPTOTOHAJILHOTO WJIM YHHU-
TapHOr'0) OINEpPaTOpPOB, OMJIMHEWHbIE U KBaJpaTHU4YHbIE (OPMbI, METPUUYECKHE BEKTOPHBIE IPO-
CTPAHCTBA, KJIACCH(HKAIMA KBaIAPUK, TPYIIBI MPEOOpPa30BaHUN M KIacCU(UKAIUS JBIKECHUH,
OCHOBBI TEOPHUH AJITOPUTMOB U OLICHKA MX CJIO)KHOCTH, KJIACCUYECKHE aITOPUTMBI LIEJIOYUCIICH-
HOW apu(METHKH, 3JIEMEHTHl TEOPHH YHCEN, MOJII ¢ KOHEYHBIM YHCIIOM JJIEMEHTOB, IICTTHBIC
npodu, Gynkius Ditnepa, MmoayispHas apudmMeTuka, Hayajga TEOPUH MOJIMHOMOB, OTJIEJICHUE U
aIIPOKCUMALIMSI KOPHEW ITOJMHOMHUAIBHBIX YPABHEHUI.

1.3 MecTo IUCHMIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIl MPOrpaMmMbl

Hucuumuna (b1.0.17) «®@ynaaMeHTalbHas U KOMIbIOTEpHas anreOpa» Mo Hampas-
nenuto 02.03.01 MaremaTtuka U KOMIIbIOTEpHbIE HayKu (ypOBEHb OakajaBpHaTa) OTHOCHUTCS K
00s13aTeIbHOM YacTH MepBOoro 0JI0Ka yueOHOro MilaHa, SBISIOLIET0CsS CTPYKTYPHBIM 3JIEMEHTOM
OOII BO. lucuuminHa u3ydaercs ¢ 1-ro 1o 4-if ceMecTphbl, 3HaHUs, TOJTyYEHHBIE B TIPOLIeCCe e
U3y4YEHHsI, UCIIOJIB3YIOTCSI B QHAJIMTHYECKOW reoOMeTprr, MaTeMaTHUYeCKOM aHajiu3e, QYyHKIHO-
HaJIbHOM aHanu3e, TuddepeHranbHON TeoMeTpUr U TOMOJIOTHH, AUPPEepeHInanbHbIX YpaBHe-
HUSX, JUCKPETHOM MaTEMaTHKE U MaTeMAaTUYECKOM JIOTMKE, TEOPUU YUCEIN, METOAAX ONTUMU3a-
uuy 1 Jp.. Chaymarenu B MEPBOM CEMECTPE JOJIKHBI BIaJeTh MaTeMaTUYECKUMU 3HAHUSMHU B
paMKax MporpaMMbl CpeIHEH IIKOJbI, a CIIyIaTesn BO 2-M, 3-M U 4-M ceMecTpax — 3HaHHUSAMH,
MOJIyYEHHBIMH I10 IaHHOM TUCHUIUIMHE, B IPEIBITYIIUX CEMECTPaX.

1.4 TlepeyeHb MIAHHPYEMBIX pe3yJbTATOB 00y4YeHHs] MO AUCHUILIHHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

IIpu ocBoenun aucuumiuHbel «@yHIaMeHTalbHAasl U KOMIbIOTEpHasi aiaredpa» Bbipaba-
TBIBAETCS OOIIeMaTeMaTHyecKasi KyJbTypa: YMEHHE JIOTUYECKH MBICIUTh, IPOBOJUTH JOKa3a-
TEJIbCTBA OCHOBHBIX YTBEPKICHUMN, YCTAaHABIUBATH JOTMUECKHUE CBSA3H MEXIY MOHATHSIMH, IPU-
MEHSTH MOJydeHHbIE 3HAHUS JJIS pelIeHus anreOpandyeckux 3aj1ad U 3ajad, CBSI3aHHBIX C KOM-
NBIOTEPHBIMU MTPHIIOKEHUSAMH anredpanyeckux MetofoB. [loimydaemble 3HaHUS JIe)KAT B OCHOBE
MaTeMaTHYeCKOro 00pa3oBaHMs U HEOOXOJUMBI JJIsi MOHUMAaHMs U OCBOCHHUS BCEX KYpPCOB MaTe-
MaTHKH.

IIporiecc M3ydeHus AMCUMIUIMHBI HAalpaBiieH Ha (OPMUPOBAHUE CIEAYIOIIMX KOMIIE-

tenruii. OIIK-1, ITIK-1, TIK-2.



CTBEHHBIE U U3BECT-
HbIE HAy4YHBIE pe-
3yJIbTATHI

HOJIOTHIO, HE-
KOTOpBIE IIpUE-
MBI, UCIIOJIb3Y-
€MBbIE B Hay4-
HBIX UCCIIEI0-

BECTHBIE ajreo-
panueckue pe-
3yJIBTaTHI B X0J1€
yOJINYHBIX BbI-
CTYIUICHMUI;

Ne | Unpexkc | Coxepskanue komre- | B pesynbrare u3ydenus ydyeOHON TUCHUIUIMHBI 00yya-
I. | Komme- | TeHuuu (uim e€ ya- FOIIAECS TOJKHBI
M. | TEHIUU CTH) 3HATh yMeTh BJIA/IETh
1. Croco0eH KOHCYJb- | OCHOBHBIE I10- | KOHCYJIbTUPOBATh | anre0panyecku-
TUPOBATh U UCHOJB- | HATHSA U TCOPC- | o pyHAaMeH- MM METOJIaMU
OIIK-1 30BaTh (QyHJIaMEH- MBI alreOPbl, a | 1qnpHoif i1 KOM- UCCJICIOBAHMIHA
TaJbHbIC 3HAHUS B TaloKe  HEKOTO- MbIOTEPHOU aJI- JUTSL UICTIOJIB30-
pble UX KOMIIb-
o0yacTu MaTeMaTH- IOTEpHBIC  TIDH- re0Ope, a TaKxKe BaHUS UX IIPU
YECKOT0 aHaJIn3a, JNOeHHs ¢ 1e- | ACTOIB30BATH pelIeHun Teope-
KOMILJIEKCHOTO U JbI0  HpHUMEHe- | IPUOOPETEHHBIE | THYECKUX M MIPH-
(G yHKIIMOHAJILHOTO HUs B OyAylueH | 3HaHUS 110 TOM KJIAJIHBIX BOITPO-
aHanu3a, anreopsl, HpO(beCSI/IO- JUCITUATIIINHE B coB B mpodec-
aHaIMTU4YecKoii reo- | HAIBPHOM — JCH- | pavuypix necne- | coHanbHOI 1e-
MeTpuu, auddepeH- TEIBHOCTH, JIOBAHUSX; SITEIIbHOCTH.
LAAJIBHON T€OMETPUU
Y TOTIOJIOTUH, U (-
(hepeHIMATEHBIX
YpaBHEHUH, quUC-
KpETHOM MaTeMaTHKU
Y MaTeMaTUYECKOM
JIOTUKH, TEOPUH Be-
POSITHOCTEH, MaTeMa-
THUYECKOM CTaTUCTH-
KM U CIIy9alHBIX
MPOIIECCOB, YNCIICH-
HBIX METOJIOB, TEOpE-
THYECKOW MEXAHUKH
B IpodecCuOHATBHOM
e TeTbHOCTH
2. Cnoco0eH 1eMoH- 0a30Bble 3HAHUS | IEMOHCTPUPOBATH | HABBIKAMH JIe-
CTpUpPOBATh Oa30BbIE Kypca QyHIa- | ¢ 060CHOBAHUAMH | MOHCTPAIUH J10-
IK-1 ) ok matemarnue- | MEHTAIbHOM M | GasoBble 3HaHKsA, | KA3aTEJIbCTB
CKHMX U €CTECTBEHHBIX KOMHMOgep.HOH U3JIaraeMble B YTBEPKICHUN U
HayK, OCHOB TIpO- HITEOPRL JTAHHOW NHCIIH- TEOpEM Kypca
TPaMMHUPOBAHUS U TUJTUHE; byHIaMEHTATb-
MH(pOPMaITMOHHBIX HOHM ¥ KOMIIBIO-
TEXHOJIOTUI TEPHOM anreOphl.
3. CrnocoGen nmy6inyHO | anredpanye- HCIOJIb30BATh HaBbIKaMU 1y0-
K2 MIPEACTABISITH COO- CKYIO TePMU- CCBUIKH Ha U3- JUYHOTO TIPEI-

CTaBJICHUS
HAyYHBIX pe-
3y/bTAaTOB TIO
anredpe.




Ne | Unpexkc | Coxepskanue komre- | B pesynbrare u3ydenus ydyeOHON TUCHUIUIMHBI 00yya-
IOLIMECS TOJKHBI

. | KOMIIE- TeHIHnH (Wu e€ Ja-

M. | TEeHIUHU CTH) 3HATh

yMeTh

BJIAJI€Th

BaHUSX;

2 CTpyKTypa U copep:KaHHue TUCHUTIIUHBI

2.1 Pacnpeuene}me TPYAOEMKOCTHU ITUCHHUIIJIMHBI ITO BUAaAM paﬁoT

OO0mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABIIAET 16 3aueTHBIX equHull (576 4acoB, U3 HUX

KOHTaKTHBIX 285,2 yaca: JIEKIIMOHHBIX 3aHATHI 136 yaca, maboparopHbIx 3aHsaTHi 136 yaca,

KCP 12 gacos, KP 1,2 gaca; camocrositenpHas padora 112 gacoB; moaroToBka K 3K3aMmeHaM

178,8 waca), ux pacrmpeaesieHue 1o BujaM paboT IMPEICTaBICHO B TaOIHIIE.

Bun yaeOHo# paboThI Bcero CemecTtpsl
4acoB (gachr)
1 2 3 4
KonrakTHas padora, B TOM YHcCJIe:
AyauTopHbIe 3aHATHS (BCEro): 272 72 64 72 64
3aHATHSA JIEKIIUOHHOI'O THUIIA 136 34 34 34 34
JlaGopaTopHbIe 3aHATHS 136 34 34 34 34
3aHATHS CEMUHAPCKOTrO TUMA (CEMUHAPBI, MPAKTUYECKUE
3aHSITHSL) ) ) ) ) )
HNnas koHTakTHasA padora:
KonTtposns camocrositensHoi padoTsl (KCP) 12 2 6 2 2
ITpomexyrounas atrectanus (UKP) 1,2 03103 03| 0,3
CamocrosiTesibHas padoTa, B TOM 4HcIe:
- pazoop u camocmosnmenvHoe usyieHue meopemu-
Yeck020 Mamepuala no KOHCReKmam 1eKyuti u no yueo- 38 6 20 9 3
HBIM ROCOOUAM U3 CNUCKA UCTNOYHUKOS IUMepamypbl;
- camocmosmenbHoe peuletue 3a0ay no memam 49 10 29 10 3
J1aOOPAMOPHBIX 3AHAMUL,
- N0020MOBKA K peqhepamusHomy 00K1ady (mpe- 7 0 0 4 3
Mmuil U Yemeepmslii cemecmpol)
[ToarotroBka Kk TeKyIieMy KOHTPOJIO (K KOHTPOJIbHBIM 20 4 10 6 2
paboTam U KOJUIOKBHYMaMm)
KonTpoJb:
[ToaroroBka K 3K3aMeHy 178,8 | 53,7 | 53,7 | 44,7 | 26,7
OO0mas Tpy10eMKOCTh yac. 576 144 | 180 | 144 | 108
B TOM 4YHCJie KOHTAKTHAs 2852 | 703 | 743 | 703 | 70,3
pabora
3a4. ef 7 4 5 4 3

2.2 CTpyKTYpa AMCHHUILIHHbI




Pacnpenenenue Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH 1O pa3jiesiaM AUCIUILTUHBI.

Pa3nensl qucuumiuHel, u3ydyaeMele B 1-4 cemecTpax (ouras ¢hopma)

KonmnuectBo yacos
AynutopHas Breayzn-
Ne HammenoBanwme paznenos (Tem) B aGora TOpHast
cero p pa6ota
J. | 113 | JIP | CPC
1 2 3 4 5 6 7
1 CucreMbl TUHEHHBIX  ypaBHEHUU 20 8 - 8 4
) Matpuisl 20 8 - 8 4
3 Onpenenurenu 20 8 - 8 4
4 OTtoOpakeHns: MHOYKECTB 12 4 - 4 4
5 AnrebpanyecKie CUCTEMBI 16 6 - 6 4
Hmozo no oucuyuniune 6 nepeom cemecmpe : 34 - 34 20
6 KomruiekcHbie yncia 30 8 - 8 14
7 MHoOTOo4ICHBI 30 8 - 8 14
8 BexTopHbIe IpocTpaHCcTBa 30 8 - 8 12
9 EBKIIUI0BO M YHUTapHOE MPOCTPAHCTBA 34 | 10 - 10 12
u 34 - 34 52
mMo20 o OuCYUNIUHE 80 6MOPOM cemecmpe :
10 Jlunelinbie 0TOOpa)KEHUSI BEKTOPHBIX MPOCTPAHCTB 32 | 12 - 12 10
e
" HHEHHEIC ONEpATOPh EBKNMIOBEIX M YHHTADHBIX| .o | 44 ] 10 3
MPOCTPAHCTB
12 KBagpatuunsie popmbl 24 8 - 8 8
13 DneMEHTBI MHOTOMEPHON F€OMETPHUH 11 4 - 4 3
u 34 - 34 29
mMo20 no OucCyuUNIUHe 8 Mpenbem cemecmpe :
14 Kmaccudeckue anropuT™MBL i HX CT0XKHOCTh 19 | 8 - 8 3
15 ['pynmbl, KoJbLIa, OIS, BBIYUCIUTEIbHBIE ACTIEKTHI 18 8 - 8 2
16 DJIEMEHTHI TEOPUU YHUCEIl 23 | 10 - 10 3
17 OCHOBHBIE CBEJIEHUS O IMOJIMHOMAX 19 8 - 8 3
34 - 34 11
Hmozo no oucyunnune ¢ uemeepmom cemecmpe :
Hmozo no oucuyunnune: 136 i 136 112

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
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tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Coaep:xkanue pa3jieioB IUCHHILIAHBI

2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA

Ne | HaumenoBanue pa3- | Coaep:xanue pa3jea dopma
n/m | gejaa TeKyLlero
KOHTPOJIA
1 | Cucrembl NHMHEHHBIX | DIIEMEHTapHbIE MPeoOpa30BaHUs HaJ YpaBHEHHS- | Y CTHBIN
ypaBHenuii (CJIY) mu CJIY, skBuBanentHoctb. Mertoa ["aycca, uc- | ompoc, Koi-

cinenoBanne CJIY crynendaroro Buma. Apudme- | JOKBUYM
THYECKOE JIMHEHHOE MPOCTPAHCTBO CTPOK R "
Jlunelinas koMOWHAIMS CTPOK (TPaH3UTUBHOCTB),
JUHEWHas 3aBUCUMOCTb. ba3a cucTteMbl CTpOK,
paur. IToxnpocrpanctBo B R ", ero 6asuc u pas-
MepHOCTb. OpHoponnas CJIY, mpocTpaHCTBO ee
pemieHuid, (QyHAaMEHTalbHasi COBOKYITHOCTH pe-
meHuil. CBsA3b MEXJy MHOXKECTBAMHU pEIlEeHU
CJIY u acconuupoBaHHOW C HEHl OJHOPOAHOM
CJIV.

2 | Marpuupl Marpuibl ¢ I€MCTBUTEIBHBIMU DJIEMEHTAMH, WX | Y CTHBIN
Bubl. COBNAJEHUE PAHIOB MATPHIIbl [0 CTPOKAM | OMpPOC, KOJI-
U cTonbuam, panr Matpuubl. Teopema Kponekepa- | mokBuym
Kanennu. Onepanuu Haj MaTpUIlaMU: CIOKEHHE
M BBIYMTAaHUE MATPHUL, YMHOXEHHUE MaTpHUll Ha
qucia U yMHOXKeHue martpul. [loHsaTus o xosble
u 00 anreOpe. Anrebpa (konbil0) mMaTpuil. Panr
MIPOU3BEJICHUS MATPULL.

3 | Onpenenurenu IlepecTaHOBKM N CUMBOJIOB, UX YE€THOCTb. M3me- | YcTHBIM
HEHUE YETHOCTH NPU TPAHCIO3UIUIX CHMBOJIOB, | OMPOC, KOJI-
KOJIMYECTBO YETHBIX M HEYETHBIX MEPECTaHOBOK. | JOKBUYM

dopmalibHble MOJICTAHOBKU N CHUMBOJIOB, UX YE€T-
HOCTb M HEUYETHOCTb, KOJMYECTBO YETHBIX U He-
YETHBIX MOJACTaHOBOK. Ompenenautens N-To IMo-
psAaKa, IPOCTEHINNE CBOMCTBA. BbrunciieHue
ONPEACIUTENS] C MOMOIIBIO 3JEMEHTAPHBIX IIpe-
o0pa3oBaHUil HaJ] CTPOKAMU U cTOJIOIaMu. MUHOp
MaTpHUllbl, airedpanvyeckoe [OMOJIHEHHE K JJie-
MEHTY MaTpulbl. Pa3noxkeHue omnpenenuTens Mo
ctpoke (cTonbiry). @opmyrna oOpaTHON MaTPHILHI.
ITpaBuiio Kpamepa pemenus onpenenennon CJIY.

basucHb1 MuHOp Matpunbl. Haxoxienne pas-




ra MaTpullbl METOAOM OKaWMIJIEHHS MHHOpaMH.
Teopema Jlamutaca u cnencteus u3 Hee. Omnpene-
JUTENbh TPOW3BEICHUA MATpull, (GopMyITUpoOBKa
teopembl bune-Kommu. OO0o0meHHoe MpaBUio
Kpamepa pemenust npoussoiasHoi CJIY.

OtoOpaskeHust MHO-
KECTB

OtobOpaxkeHrsT MHOXECTB, UX BHJBI. PaBeHCTBO
OTOOpaXeHU. YMHOXKEHHUE OTOOPaKEHHM, acco-
nuaTuBHOCTh. [IpeoOpa3oBaHus MHOXKECTBa, HX
dbopMmanbHas 3amuch, YMHOXKEHUE NpeodpazoBa-
Huil. [logcTaHoBKM MHOXECTB, UX (opmalibHas
3aMuch, YMHOXKEHUE TMOJACTAHOBOK. ENuMHUYHAS U
oOpaTHasi MOJACTaHOBKH.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

AnreOpanyeckue Cu-
CTEMBI

bunaphsie onepanuu (ajirebpandeckue onepamnn)
Ha MHOXXeCTBax. ['pynmouzabl, X BUABI U IPO-
creiimme cpoiicTBa. Tabmuma Koamu rpynmoupa,
npuMepbl. CUMMETpHYECKU MOHOU TIpeoOpa3o-
BaHUI U CUMMETpUYECKas IpyIa MoJACTaHOBOK N-
it crenenu. Konbla (B 4aCTHOCTH, I10JIs1), UX BUbI
U 1pocreiiime cBoiictBa, mpumepsl.  Kombio
MHOI'OWJIEHOB HaJl IPOM3BOJBHBIM I0JIEM (B3au-
MOCBS3b aJredpanyeckoro M (yHKIHOHAIBLHOIO
B3IJISI0B HA MOHSATHE «MHOTOWIEH»). BekTopHbie
IIPOCTPAHCTBA HaJ MPOU3BOJIBHBIMH  MOJIIMH,
OIpEeNETICHUE U MPOCTEUIINE CBOUCTBA, IPUMEPHI.
Anre6pbl Haja MPOU3BOJIBHBIMU IMOJIIMU, OIpEse-
JIEHUE U BUJIBI alIredp, IpUMepBHl.

Kosb1io Ki1accoB BBIUETOB, KPUTEPUM  MOJIS.
[Tone anrebpanueckux uwucen. Iloarpynmounssi,
MOJIKOJIbIA U TIOAMPOCTPAHCTBA, IpuMepsbl. TToHs-
THe 00 n30Moppu3Me anredpandeckux CUCTEM.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

KoMmnekcHble 4mcia
(K4)

Ilonsatue o uucnoBoMm mouse. IloctpoeHue mnois
KomIuiekcHbIX uyucen C. AnrebGpanmdeckas (opma
3anucn KUY u cBsi3aHHBIE C HEKO IMOHATHUSA, CBOMI-
cTBa conpsbkenuss. Monyne KY, HepaBeHCTBO Tpe-
yrosibHUKa. TpuroHomerpuueckas (opma 3amnucu
KY, MynbTUIIIIMKATUBHBIE CBOMCTBA MOAYJIS U ap-
rymenTa. /[efictBus nHan KY B KOMIUTEKCHOU
IJIOCKOCTH C IIOMOIIBKO LUPKYJISI W JIMHEHKH.
®opmyna Myaspa. U3Bneuenne kopuent uz K4Y.
Kopuu u3 enqunuiipl, nepsooOpa3Hbie KOPHH.

®opmyna Diinepa. Jlorapudmuueckas u mnoka-

YcTHBIN
omnpoc,
JIOKBUYM

KOJI-




3aTcJibHaA q)YHKHI/II/I KOMITJICKCHBIX IICPEMCHHBIX.

MHuorouieHsl

MHorouwieHsl OT OJHON TMepeMeHHOn (PyHKIHO-
HaJIbHBIM B3IJI57), omepauuu Haj HuMmH. Koibna
mHorowieHoB R[X] u C[X]. Crenenb cymmbl u
IIPOM3BE/ICHUS] MHOrO4YIeHOB. JleneHue ¢ ocrat-
KOM M 0€3 ocTaTKa B KOJIblIE MHOTOUIEHOB, CBOM-
ctBa. HOJl 1 HOK muorounenos, aaroputMm EB-
kimaa Haxoxaenus HOJ[. Teopema besy, kpat-
HOCTh KOpHs1 MHorousneHa. Cxema ['opHepa u ee
MPUMEHEHUS. OKBHUBAJICHTHbIE (HOPMYIHPOBKU
OCHOBHOHM TEOpeMbl alreOpbl, CICACTBHS W3 HeEe:
dbopMmyiel Buera, MTHTEPIIOIAIMOHHBIA MHOTOWICH
Jlarpanka, oTneleHHME KPAaTHBIX KOpPHEH MHOro-

YJICHA.

Teopema llltypma u ee npuMeHEHUE NPU OT-
JIeJICHUU JEUCTBUTEIbHBIX KOPHEH MHOIOYJIEHA U3
R[X]. Kosplio MHOTOYJICHOB OT MHOTHUX HEpPEMEH-
HBIX, JIEKCUKOrpauyecKoe yHops10ueHUe YICHOB
MHorouiaeHa. Kosbllo CHMMMETPUYECKMX MHOIO-
ywieHoB. OCHOBHasi TeopeMa O CHUMMETPUYECKHX
MHOI'O4JICHAX.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

BekTophebie
CTpaHCTBa

po-

JIuneiiHas 3aBUCUMOCTb M HE3aBHUCHMOCTb CHCTE-
MBI BEKTOPOB IPOCTPAHCTBA HaJ IPOU3BOJIbHBIM
nosieM, cBoiicTBa. Kpurepuil moampocTpaHCTBa,
IuHeHass o6ojouka. MakcumanbHas JUHEHHO
He3aBHcHUMas nojacucreMa (6a3a) cUCTEMBbI BEKTO-
pOB, paHr. bazuc BeKTOpHOro MpocTpaHcTBa (MMOA-
IIPOCTPAHCTBA), pa3MepHOCTh. MaTpuiia nepexonaa
0T OIHOTO 0a3uca MmpocTpaHcTBa K aApyromy. Ko-
OpAMHATHI BEKTOpa B JaHHOM 0Oasuce, UX U3MEHe-
HUe NpHU mepexone K apyromy 6Oaszucy. M3omop-
¢u3M BeKTOpHBIX NpocTpaHCTB. [lepeceuenue u
cyMMma noanpoctpaHcTB. IIpsmas cymma noarnpo-
CTPaHCTB.

dakrop-npoctpaHcTBo. JluHeiHble (yHKIMK
Ha BEKTOPHOM NPOCTPAHCTBE, UX OIMPENEIIeMOCTh
oOpazamu 0Oazuca. ConpsKeHHOE MPOCTPAHCTBO,
JyalbHbIN 6a3uc, eCTeCTBEHHBIH H30MOP(HU3M.

YcTHBIN
omnpoc,
JIOKBUYM

KOJI-

EBknumoBo M yHH-

TapHOE IIPOCTPAHCTBA

EBKIIMIOBO IIPOCTPAaHCTBO, CBOMCTBA CKAJSIPHOTO

MIPOU3BEICHHUS. HepasenctBo Kommn-
BbyHnskoBckoro. Merpuieckue COOTHOIIEHUS B €B-

KIIMAOBOM HPOCTPAHCTBC. OpTOFOHaHBHaH CHUCTC-

VYceTHBIT
ompoc,
JIOKBUYM

KOJI-




Ma BEKTOPOB, MPOIECC OPTOroHaNH3aIuu [ pamma-
[Muara. CyiecTBoOBaHME OPTOHOPMHPOBAHHOTO
6a3uca. OpTOroHaNIbHOE JIOMOJHEHUE K MOJIPO-
CTPAaHCTBY M OPTOTOHAJIbHAS IMPOEKIHS BEKTOpa
Ha MOJANPOCTPAHCTBO EBKJIMIOBA IMPOCTPAHCTBA.
EBxiunoB  u3omopdusM. OpTOHOPMHUPOBaHHBIE
0a3uchl EBKJIMIIOBBIX TPOCTPAHCTB, OPTOrOHAIIb-
HOCTh MAaTpHIIBI TIepexo/ia OT OJHOTO TaKoro 0Oa-
3uca K JIpyroMy. YHHUTapHbIE MPOCTPAHCTBA, TO-
JTyTOpaTMHEHHBIE KOMIUIEKCHBIE (opMbl. MeTpu-
YCCKUC COOTHOLICHHA U BOIIPOCHI, CBA3AHHLIC C
OpPTOTOHAIBHOCTBIO, B YHUTAPHOM IPOCTPAHCTBE.
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Jluneiinpie  oTOOpa-
KCHUA BCKTOPHBIX
MIPOCTPAHCTB

Jlunelinpie oToOpaXKeHHs (OMEpaTOPhl) BEKTOPHBIX
IIPOCTPAHCTB HAJ OJHUM U TeM ke nosieM. O0Opa3
U SIpO JIMHEHMHOTO OTOOpakeHusi, paHr U Aedekr,
UX CBSI3b C Pa3MEPHOCTHIO O0JIACTH OIpeeICHUs
oTtoOpakeHHs. MaTpulpl JIMHEHHBIX OTOOpaxe-
HUI (orepaTopoB), UX U3MEHEHHE IIPU MEePEXoie K
npyrum 6asucam. [IpocTpaHCTBO JTUHEHHBIX O0TOO-
pakeHui, anreOpa JUHEHHBIX ONEPAaTOpPOB, IOJ-
Has JIMHEWHAas Ipylna HEBBIPOKICHHBIX JIMHEH-
HBIX OreparopoB. M3oMophu3M mpocTpaHCTB JIH-
HEHHBIX 0TOOpaKEHUN U IPSIMOYTOJIbHBIX MaTPHIL.
N3omopdusm anredp (MOTHBIX JTUHEWHBIX TPYII
HEBBIPOXK/IEHHBIX ) IMHEWHBIX ONEPaTopoB U KBaj-
paTHBIX (HEBBIPOXKACHHBIX) MaTpull. CoOCTBEeH-
Hble 3HAU€HHUs U COOCTBEHHBIE BEKTODPHI JIMHEMH-
HBIX OIepaTtopoB. J(MaroHaau3upyemsle ornepaTo-
pBl. XapaKTepUCTUUYECKUI MHOTOWIEH OIEpaTopa.
Teopema  ['amumnbroHa-Kamu.  MuHHManbHBIN
MHOrousjeH omneparopa. JKopaaHoBa HOpMalibHas
¢dopma (PKH®D) maTpuriel oneparopa.

HNuBapuaHTHBIE MOINPOCTPAHCTBA JIMHEHHOTO
ornepaTopa, pas3ioKeHUE MPOCTPAHCTBA B MPSMYIO
CYMMY MHBApHaHTHBIX NMOANPOCTPAHCTB. lIpsamas
CymMMa JIMHEWHBIX ornepaTopoB. KopHeBbie moj-
MPOCTPAHCTBA JIMHEHHOIO OIleparopa, ACHCTBYIO-
miero Hajg nosieM C. PasnokeHue mpocTpaHCTBA B
MPSAMYI0 CYMMY KOPHEBBIX MOANMPOCTPAHCTB JIU-
HEelHOro omneparopa. AJTOpUTM HaXOXKJeHus Oa-
3Uca, B KOTOPOM MaTpHlla JIMHEHHOrO Oleparopa
nMeeT JKH®. MunnManbabeii MuorodwieH u JKHO.
Kpurepuii  auaroHanu3upyemMocTH JIMHEWHOTO
orneparopa, JICWCTBYIOLIETO B IPOCTPAHCTBE HaJ

YcrHbIit
onpoc, KoJ-
JIOKBUYM,
KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JO-
Kiaja
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noiueM C.
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JIuneiitHpie omneparo-

pbl  €BKIMJOBBIX U
YHUTApPHBIX po-
CTPAaHCTB

CornpsbkeHHOE 0TOOpakeHHe (omepaTrop) yHUTap-
HBIX (E€BKJIMJOBBIX) MPOCTPAHCTB, €r0 CYIIECTBO-
BaHUE U €AMHCTBEHHOCTh JIJISl JAHHOTO JTMHEHHOTO
oToOpakeHust (omeparopa). MaTpuia conpsikeH-
HOTO OmepaTopa B OPTOHOPMHUPOBAHHOM Oasuce,
cBoiictBa. Teopema lllypa nns nuneitHoro omnepa-
TOpa YHUTapHOrO mpocTpaHcTBa. HopmanbHbIH
OIepaTop YHUTAPHOTO MPOCTPAHCTBA, CYLIECTBO-
BaHUE Juig Hero 0a3uca U3 COOCTBEHHBIX BEKTO-
pOB.
CTPaHCTBA, KPUTEPUN YHUTAPHOCTH OMEpaTropa B

YHUTApHBI ONEpaToOp YHUTAPHOIO IIPO-

TEPMHHAX €ro COOCTBEHHBIX 3HAUYEHUH; Apyrue
KpUTEpUU. DPMHUTOB (CaMOCONPSIKEHHBIN) onepa-
TOp YHUTApHOI'O HPOCTPAHCTBA, KPUTEPUHU 3PMHU-
TOBOCTH OIlepaTopa.

[TonoxurenpHo (HEOTPUIATEIBHO) OIpEe-
JIEHHbIE 3PMHTOBBI OIIEPATOpPHI, CBOMCTBA. Apud-
METHYECKHI KOpEHb M3 HEOTPULATEJIbHO ONpejie-
JIEHHOTO 3pMUTOBa oneparopa. Paznoxenue yHu-
TapHOro (€BKJIHMI0BA) IMPOCTPAHCTBA B MPIMYIO
CyMMY siIpa IaHHOTO JIMHEWHOTO orepaTopa u 00-
pa3a CONpsDKEHHOTO K HeMy omeparopa. buoprto-
HOPMHUPOBAaHHbIE 0a3UChl YHUTApHOIO (€BKIUIO-
Ba) MPOCTPAHCTBA, CBSI3b MEXAY MaTpULlaMu OIle-
paTopa U CONpsHKEHHOro K HeMy omepatopa. [lo-
CTPOCHUE CHUHTYISPHBIX 0a3uCOB Ui JIMHEHHOTO
0TOOpa’keHHUs] YHUTApHBIX NpocTpaHcTB. Pazio-
KEHUs JIMHEWHBIX OMNepaTopoB YHUTApHOTO IMpo-
CTpPaHCTBA.

YcTHBIN
orpoc,
JIOKBUYM,

KOJI-

KOHTPOJIUPO-
BaHUC  IMOJI-
TOTOBKH JIO-
KJazna
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KBagpatuunsie ¢op-
MBI

KBagpatuunas ¢opma, ee marpuua. M3meHenue
MaTpHIlbl TpU JIMHEHHOM NpeoOpa3oBaHUM Iepe-
MeHHBIX. [IpuBeneHue kBaapaTHuHON (opmbl K
KaHOHMYECKOMY BHy. HopManbHBIN BHJI KBajpa-
TUYHOU (HOPMBI, SKBUBAIIEHTHOCTh KBaJPAaTUYHbBIX
¢dopM. 3aKOH MHEpUUHU JEUCTBUTEIBHBIX KBaJapa-
TUUHBIX (opM. Pacmanarommecss KBaJgpaTHUHbIE
¢dopmbl. [1010)KUTENBEHO M OTPHUIIATENHHO ONpeie-
JICHHbIE KBaJpaTH4Hble QOpMbI, KpuTepuii Cuib-
BecTpa. [IpuBenenue kBaapatuuHoil Gpopmel K Ka-
HOHUYECKOMY BHY C ITOMOIIBK) OPTOrOHAIBHOIO
npeoOpa3oBaHus IEPEMEHHBIX.

[lonatue o monuiauHENHHOW (DYHKIIMM HAa BEK-

YcTHbIM
omnpoc,
JIOKBUYM,
KOHTPOJIUPO-

KOJI-

BaHUE IIOJ-
TOTOBKH JO-

KJaga

11




TOpPHOM mpocTpaHcTBe. IIpencraBnenne noaunu-
HEHOI QYHKIIMH B BUJE MOJMIHMHEHHON (OPMBI B
dbukcupoBaHHOM 0Oa3uce MpPOCTpaHCTBA. JIWHEN-
Hble, OWIMHEHHBIE W TMOIyTOpAIMHEHHBIE (QYHK-
uu, ux ¢opmel. Cummerpuueckre (HopMbl U UX
CBSI3b C KBAIPAaTHYHBIMU (POpPMaMHU.
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OJIEMEHTHI MHOTO-
MEpHOU reoMeTpun

AdduHHOE 1 eBKIMIOBO TOUYEHYHOE MPOCTPAHCTBRA.
AdduHHBIE ¥ IEKapTOBBI KOOPIWHATHI, PACCTOsI-
HUE MEXIy Toukamu. [lnockocte B adduHHOM
NPOCTPAHCTBE, MApaMETPUIECKOE 3aJaHNe U 3a/1a-
HUE CHCTEMOW TOYEK B OOIIEM pPACHOJIOKECHUU.
OO0ue ypaBHEHUS TUIOCKOCTH B €BKJIHMJIOBOM TO-
YEYHOM IPOCTPAHCTBE, B3aUMHOE PACIIOIOKECHUE
mockocTen. JIyd, oTpe3ok, moJynpoCTpaHCTBO U
MOJIYIUIOCKOCTh B €BKJIMJJOBOM TOYEYHOM IPO-
CTpaHCTBE, NEPICHAUKYISP K TIocKocTH. [1peod-
pa3oBaHUsl KOOpJAWHAT. [IBW)KEHUs, WX aHAIUTH-
YecKoe 3ajlaHue, Tpymmna JABMKECHUH. Bumbl nBu-
JKeHUH, ux knaccudukanus. Addunabie npeodpa-
30BaHMsI €BKIIUIOBBIX TOUCYHBIX IPOCTPAHCTB.

Brinmykiible MHOTOTpaHHUKH, cuMInieke. Omnpe-
nenutensb ['pama. [lapamnenenunen u ero o0beM B
€BKJIUJ0BOM TOYEYHOM IpOCTpaHcTBe. I'eomerpu-
YeCKU cMBICT ompenenuTens ahpGuHHOro mpeod-
pa3oBanus. KBagpuku, ux adpdunnas xnaccudu-
kauusa. TeopeTuko-rpynmnoBas TOYKa 3pEHMs] Ha
TeOMETPUIO: eBKINI0Ba, ahpPuHHAS U Apyrue BH-
JIbl TEOMETPUH.

VcTHBIN
ompoc, KoJ-
JIOKBHYM,
KOHTPOJIUPO-
BaHHE IIOJI-
FOTOBKH JO-
Kiaaa
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Knaccuueckue anro-
PUTMBI U HUX CJIOXK-
HOCTb

KommeroTepHast anreOpa M YHCIEHHBIM aHaJM3.
Mogenp uncen ¢ MIaBarwIle TOYKON, IPEUMYILE-
cTBa, HemoctaTku. OMMOKM OKPYTJEHUs, Hapy-
HIEHUE aCCOLMAaTUBHOCTHU. TOYHas LeTOUHCIEHHAs
apu@MeTHKa, BBIYMCIUTENbHAS MOAENb. AJro-
PUTMBI ¥ UX CIIOKHOCTh. Kiaccuueckue anropur-
MBI  I[IeJIOYHCIICHHONW apudmeruku. Jlenenue
Oonpmux yucen. CUeTYMKH B CHUCTEME C 3aJlaH-
HbIM OCHOBaHHEM. OleHKa CII0KHOCTH. AJITOPUTM
EBxmmaa maxoxaeane HOJI. Ouenka CIIOKHOCTH
aJITOPUTMOB
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I'pynmsl, KoibLa, MO-
75, BBIYMCIUTEIbHbBIE
aCIIEKTBI

MuoxectBa. Pa3Ouenne Ha moamHoxkectBa. OT-
HOILIICHUE KBUBAJCHTHOCTU. OTOOpaXKeHUs U ai-
reOpanyeckue cuctemsl. [ pynmnsl. Kombra. [Toss.
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ITonst ¢ KOHEYHBIM YHCIIOM 3JIEMEHTOB.
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DJIEMEHTbl  TEOpUH
qucel

Henumocts nenbix yucen. OUEHKH HaWXyALIEro
ciaydas. Anroput™m EBkinuaa u nenHsle apoOwu.
[IpeacraBnenne UppalMOHAIBHBIX YHCET B BHUJE
HenHoil npobu. PasnmokeHuwe menbIx 4Yuced Ha
MHoOxuTenu. lIpocteie uncna. OcHOBHas Teopema
Apudmeruku. Oynkuus Diinepa, cBoiicTBa. AJ-
TOPUTM I'eHepaluu NMpocThiX uncen. Llensle uncna
no moayiao M. Beruersl, cBolictBa. [Iprumenenne
JIMHEMHBIX CpaBHEHUM Mo Moxayro M. Teopembl
®epma, Ditnepa, Bunbcona. ['pexo-kuraiickas
TeopeMa 00 ocratkax. TecTel mpocToThl. Pasmno-
JKEHUE Ha MHOXKUTEIH OOJBIINX IETbIX YUCEIL.
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OcCHOBHEBIE CBCACHUA
O IIOJIMHOMax

Cnucounoe npeacrasieHue noauHomoB. Kiaccu-
YECKUE aITOPUTMBI TTOJMHOMHAILHON apu(MeTH-
KM U UX CJI0KHOCTb. (OCHOBHBIE CBEJEHHS O IIO-
JMHOMAaX, CBOWCTBO €BKIWAOBOCTH. Meton Pyd-
¢unu-I'opuepa. Wutepnonsauusa Jlarpanxka Hax
nosneM. Jlenumocte MONIMHOMOB. Anroputm EB-
KJIMJa HaJ nojieM. HenmpuBoarMble COMHOXKHUTENH
noMHOMOB. OTzAelleHne U annpoKcuManus Kop-
HEW TIOJIMHOMUAIIBHBIX YypaBHeHUU. Teopema
®ypre u meron lltypMa oTneneHue BEIECTBEH-
HBIX KOPHEH.

2.3.2 3aHATHA CEMMHAPCKOI0 THIA
He npeagycmoTpensl.

2.3.3 JlaGopaTopHble 3aHATHS

Ne | HaumenoBanue pa3- | Coaep:xxanue pa3jaena dopma
n/m | gejaa TeKyLIero
KOHTPOJIA
1 | Cucremsl nuHenHbIX | Metong I'aycca pemenus cucremsl nuHenHBIX | [IpoBepka
ypaBuenuii (CJIY) ypaBaenuii (CJIY). Anroputm HaxoxaeHusl (GyH- | TOMAITHETO
JAMEHTAJIbHOM COBOKYITHOCTH PELLIEHUN CHUCTEMBI | 3a/1aHUf,
TUHENHBIX oHOpoaAHbIX ypaBHeHHH (CJIOY). An- | KOHTpoJbHAs
TOPUTM HaXO0XKJIEHUSI OCHOBHOI cHCTeMbI permie- | pabora.
Huit CJIY.
2 | Martpuribt Haxoxnenne panra marpuupl ¢ nomompro aie- | [Ipoeepka
MEHTapHbIX NpeoOpa3oBaHUIl Haa ee psAAaMHU. | JOMAIIHETO
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Ornepanuu HajJ MaTpUIIAMU: CIOXKEHUE W BbIUMTA- | 3aJaHUs,
HUE MAaTpHUll, YMHOXXEHHME MaTpUIl Ha YHUCIa U | KOHTPOJIbHAs
YMHO>XEHHE MaTPHIL. paborta.
Onpenenurenu ITepecranoBku N cUMBOJIOB, UX 4yeTHOCTh. Ilox- | IIpoBepka
CTAaHOBKM N CHMBOJIOB, MX YETHOCTb M HEYET- | JOMAIIHEro
HOCTb. BBIUMCIIEHHE ONpenenuTesis ¢ MOMOLIBIO | 3aJaHus,
AIIEMEHTApHBIX MPeoO0pa30BaHUN HAJ €ro pSAaMU. | KOHTPOJIbHAs
Pasnoxxenue onpenenutens mno crpoke (cronuoduy). | padoTa.
[Ipumenenue ¢Gopmynbl 0O0paTHON  MAaTPHIIBL
[Ipumenenue teopemsl Jlammaca. IlpaBuino Kpa-
Mepa pemenust onpeaenenHon CJIY. Meron
OKalMJIEHHUSI MUHOPOB HAaXOXACHUSI paHra MaTpu-
el U 0azucHOro MuHOpa. OOOOIIEHHOE MPABUIIO
Kpawmepa pewrenust npoussonsHoi CJIY.
OtoOpaxkenuss MHO- | [IpeoOpazoBanus MHOkecTBa, ux (opmansHas | [IpoBepka
YKECTB 3anuch U yMHOXeHHue. [lo/IcTaHOBKM MHOKECTB, | JOMAILIHETrO
ux ¢opMmanbHas 3alUCh, YMHOXKEHUE IOJCTaHO- | 3aJlaHusl,
BOK. Enqunnynas u oOpaTHasi oJICTaHOBKH. KOHTpPOJIbHAS
paborta.
Anrebpanueckue cu- | 3amaun Ha Kinaccudukanuio rpynmounoB. Tabmu- | [IpoBepka
CTEMBI na Kosnu rpynmounaa, npumepsl. Onepaiuu B CUM- | JIOMaITHEro
METPUYECKOM MOHOHUJE MpeoOpa3oBaHUl H B | 3aJaHuS,
CUMMETPUYECKOM  IpyIIe  IMOACTAHOBOK  N- | KOHTPOJbHAs
aIIeMEHTHOTO MHOXecTBa. Kinaccudukamus konen. | padoTa.
[Tpumepsl BEKTOPHBIX MPOCTPAHCTB U anredp Haj
MIPOU3BOJIbHBIMU MOJISIMHU.
Kommiekcuwie umcna | HetictBust nag KY B anrebpanueckoit ¢popme u B | [IpoBepka
(KY9) Tpuronomerpudeckoit popme. Bozsegenue KU B | qomaminero
CTeNeHb ¢ HUCIoib30oBaHueM (opmynsl Myaspa.. | 3amaHus,
HevictBust Hag KU B KOMIUIEKCHOM TIOCKOCTH C | KOHTPOJIbHAS
MOMOILBIO LIUPKYJIS U JIMHEWKHU. M3Bneuenue kop- | pabora.
Heil u3 KY. Otbickanue nepBooOpa3HbIX KOpHEH
13 €IMHUIIBIL.
MHorounexsl Orneparuu HaJ MHOTOYJICHAMHU C OJHOM mepeMeH- | [IpoBepka
HOH. JleneHne ¢ OCTaTKOM B KOJIbLI€ MHOTOWIECHOB. | JIOMalIHErO
Anroput™m EBknuna nHaxoxnaenuss HOJl mHoro- | 3amanus,
yieHoB. Cxema ['opHepa u ee mpuMeHeHusd. 3ajia- | KOHTPOJIbHas
4y Ha mpuMeHeHue ¢Gopmyn Buera u moctpoeHue | padoTa.
MHTEPHOJILIMOHHOTO0 MHOTrOwIieHa Jlarpanxka. An-
TOPUTM OTAEJICHUS KPaTHBIX KOPHEN MHOTOUJICHA.
BekropHbie npo- | 3aJauM Ha MPUMEHEHUE KpuTepus noanpoctpal- | [Iposepka
CTpaHCTBa CTBa BEKTOPHOI'0 MpOCTpaHCcTBa. OThICKAaHWE MAaK- | IOMAIIHETO
CHMaNbHON JWHEWHO HE3aBHCHUMOW IIOJCHUCTEMBI | 3aJIaHMUS,
(0a3bl) cucTeMbl BEKTOPOB U JIMHEHHBIX BBIpa)Ke- | KOHTPOJIbHAS

HUH BCKTOPOB CHUCTEMbI YCPE3 BCKTOPLIL HalIeH-
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HOM 6a3bl. OThicKaHue 0Oa3uca IWHEHHOW 0001109- | padoTa.
KA U KOOpPJHMHAT BEKTOpa B 3aJaHHOM Oasuce..
[TocTpoeHne MaTpuLbl IEpexoaa OT OJHOro 0as3u-
ca ImpocTpaHcTBa K JIpyroMmy. Haxoxnenue xoop-
JMHAT BEKTOpa B pa3iMuHbIX Oasucax. Haxoxne-
HUe Oa3uca CyMMbl U II€peceueHHsl IOAINpPO-
CTPAHCTB apU(PMETHUECKOr0 MPOCTPAHCTBA CTPOK.

9 EBxmunoBo u  yHu- | [Iponecc oproroHammszauuu I'pamma-IlImuara. | IIpoBepka

TapHoe npocTpancTBa | HaxoxxaeHue opTOHOPMHUPOBAaHHOrO 0Oasuca JIH- | JOMAIIHEro
HeiHO# oOonouku. OTpickaHue 0Oa3zuca OpPTOro- | 3aJaHus,
HaJIbHOE JOIIOJHEHUE K JIMHEWHON O000JIOUKE. | KOHTPOJIbHAs
HaxoxneHne opToroHanbHOM IMPOEKUMH U OpTO- | paboTa.
TOHAJIBHOM COCTAaBIIAIOLIEH BEKTOpAa Ha MOAIPO-
CTPaHCTBO.

10 | Jluneiitnpie oroOpa- | [locTpoenne MaTpuibl JTUHEHHBIX OTOOpaxkeHwil | [IpoBepka
KEHHsT  BEKTOPHBIX | (omeparopoB). M3mMeHeHHE MaTpHIBl OTOOpa)ke- | JOMAITHETO
IIPOCTPAHCTB Hus (omeparopa) NpH Iepexoje K ApyruMm Oasu- | 3ajaHus,

cam. OTpICKaHUE COOCTBEHHBIX 3HAYCHHH U COO- | KOHTPOJIbHAS
CTBEHHBIX BEKTOPOB JIMHEWHBIX ONEPaTOpOB. | paboTa,
HaxoxneHne XapakTepUCTUYECKMM MHOIOWIEHA | CIyLIaHHe
matpuibl (oneparopa). Teopema ['amuibToHa- | JHOKIana.
Ksnu u ee npumeHeHue i HaxoXaAeHUs oOpat-

HOM MaTpuubl. OTbICKAHHE MHHMMAJIBHOTO MHO-

rowieHa Marpuisl (oneparopa). KopHeBbie moj-

MIPOCTPAHCTBA OTHOCUTEIBHO JIMHEHHOro orepa-

Topa. OmnpeneneHue BHUA KOPJAHOBOW HOpMallb-

HOM (pOopMBI MaTpHUIIBI OIIEPATOPA.

11 | JIuneitnsle omneparo- | [loctpoenne marpuisl conpsbkeHHoro omneparopa | IIposepka
pBl  €BKJIMJOBBIX M | B 33/JlaHHOM 0a3uce YHUTApHOI'O WJIM €BKJIMJOBA | JOMAIIHEro
YHHUTapHBIX npo- | mpoctpaHcTBa. OThickaHue Oa3uca M3 COOCTBEH- | 3aJaHMA,
CTPaHCTB HBIX BEKTOPOB UI1 HOPMaJIbHOI'O OINEPAaTOpa YHU- | KOHTPOJIbHAs

TapHoro mnpoctpaHcTBa. Kiaccudukauus omnepa- | pabora,
TOPOB YHUTApHOTO (3pPMHUTOB U YHUTApHBIN) U €B- | CIyllIaHUE
KJIUJ0BA (CUMMETPUYECKUIN 1 OPTOrOHAJIBHBIN). JOKJIaaa.

12 | KBagpatuunsle ¢op- | [IpuBenenue kBaapaTuuHoil Gopmbl Kk kaHOHMYe- | [IpoBepka

MBI CKOMY, @ 3aT€M M K HOPMAJIBHOMY BHUJy METOJIOM | TOMAILHETO
Jlarpanxa. OTbICKaHME NHIEKCOB MHEPLMH U CUT- | 3a/1aHUA,
HATypbl JACUCTBUTEIBHON KBaJpaTUYHON (OPMBI. | KOHTPOJIbHAS
Paznoxenue kBajpaTHuHON (OpMBI B Ipou3Bese- | paboTa,
HUE JIBYX JUHEHHbIX (hopM. IlpuMeHeHue kpure- | ciaymiaHue
pust CunbBecTpa AJi1 MOJIOKUTEIBHO W OTpHIlA- | JOKIAJa.

TEJIBHO OINPEJECICHHBIX NEHCTBUTEIBHBIX KBaJpa-
TuyHbIX (opm. IlpuBenenue paelicTBUTEIHHOU
KBaJpaTUYHON (HOPMBI K KAHOHHYECKOMY BHIY C
MOMOIIIBI0 OPTOTOHAJILHOTO IMpeoOpa3oBaHus Ie-
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PEMEHHBIX.

13 | OnemenTsl  MHOroO- | 3amauu Ha ompexaeneHue adpdUHHBIX U aekapto- | [IpoBepka

MEpHOH T€OMETpUN BbIX KOOpJIMHAT, HA HAXOXJEHUE PACCTOSHUNA | TOMAIIHETrO

Mexay Toukamu. [lmockocte B adduHHOM mpo- | 3a1aHus,
CTPaHCTBE, MapaMEeTPUUECKOE 3aJaHUE U 3a/laHu€ | KOHTPOJIbHAas
CUCTEMOH Touek B o0IieM pacnoniokennu. O0mue | padoTa,
YPaBHEHHUS IUJIOCKOCTH B €BKJIMJIOBOM TOYEYHOM | CIyLIAHUE
IIPOCTPAHCTBE, B3aUMHOE PACIOJIOKEHUE IIOCKO- | TOKIaja.
creil. Jlyud, oTpe3ok, MOIympoCTPaHCTBO U TOJY-
IUIOCKOCTh B €BKJIMJOBOM TOYEYHOM IPOCTPaH-
CTBE, MEPHEeHIUKYIsIp K rmiockoctu. [Ipeobpaso-
BaHUs KOOpJUHAT. [IBMKEHUS, UX aHATTUTUYECKOE
3a/laHue, Tpynna JIBHKCHUW. BUbl NBUKEHHUN, UX
KJIaCCH(UKAITHS.

14 | Knaccuueckue anro- | Mozens yucen ¢ miaBarouiei Toukoil, peanusanus | [Iposepka
PUTMBI U HX CIOX- | Ha KOMIbIOTepe MHOXecTBa F. [lenenue Oonplux | 1oMaliHero
HOCTb qrces, peanu3alus Ha Kommnbpiorepe. CYeTUYuKd B | 3aJlaHus,

CUCTEME C 33JIaHHBIM OCHOBaHUEM, peajn3alus Ha | KOHTPOJIbHAas

KoMmmbioTepe. Anroput™ EBknmpa, HaxoxaeHue | paboTa,

HO/I, peanu3zaiust Ha KOMIBIOTEPE. CIIyILLIaHUE
JOKJIaja.

15 | I'pynnsl, konbla, mo- | CummeTpuyeckasl rpymmna, peanusanuss Ha KoMm- | [IpoBepka
Jis, BBIYMCIMTEIBHBI | ibtoTepe. Konblio BbIYETOB Z,, peanu3anus Ha | JOMAIIHEro
ACIICKTHI koMribroTepe. [lose ¢ KOHEUHBIM YHCIIOM DJIEMEH- | 3aJaHus,

toB GF(n)., peanusanus Ha KOMIbIOTEPE KOHTPOJIbHAS
paborTa,
CIIyILIaHHE
JOKJIaza.

16 | Onementsl  Teopuu | Anroput™m EBknmuna u nensele apodu. Paznoxe- | [Ipoepka

qucen HUE LIEJBIX YUCEN Ha MHOXUTEIU. DyHKUMs Di- | TomaliHero
Jepa, CBOMCTBAa. AJNTOPUTM TE€HEpalMM IMPOCTHIX | 3aJaHUs,
ymceln. TecTsl mpocToThl. Pa3noxeHne Ha MHOXU- | KOHTPOJIbHAS
TeH OONBIINX HENBIX YUCET. paborta,
CIIyIlIaHHE
JIOKJIaja.
17 | OcHoBHble cBeneHus | CnucoyHOe mpeacTaBieHHe noauHoMoB. Merton | IIpoepka
0 MOJINHOMAaX Pyddunu-TI'opuepa, nuarepnonsus Jlarpanka Hall | JOMAIIHETO
nosieM. OTAeNeHne U anmnpoKkcuManus KOpHEH 1o- | 3a1aHus,
JUHOMUAJIBHBIX YPaBHEHUH. CIIyIlIaHHE
JIOKJIaJa.
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2.3.4 IlpumepHas

TEeMaTHKA KYPCOBBIX padoT (MPOEKTOB)

KypcoBbie paboThl HE PeyCMOTPEHBI.

00y4aroIMUXCH M0 JUCHUILIMHE (MOIYJIIO)

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs JJI1 CAMOCTOATEIbHOH pPadoThl

Hepequb y‘le6HO'MeTO,HI/I‘IeCKOFO obOecreyeHus JUCHUIIIIMHBI I10

HaumMeHoBaHue N
No a3sena BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThl (MCTOYHUKH JIUTEPATYPHI U3
P 3 CITUCKOB B MyHKTaX 5.1-2 u 6)
1 2 3
1. Cucrembl nuHeN-|MeToauyYecKne yKa3aHus 10 OpraHu3alul CaMOCTOSITEILHOM pabo-
HBIX  ypaBHeHHii|Thl, YTBEPXKICHHBIE Kahepoi (pyHKUMOHAIBHOIO aHAIIM3a U ajreo-
(CITY) ps1 ipotokoi Ne 9 ot 10.04.2020 r.
2. Martputibt MeTtoauueckue yka3aHusl 10 OpraHu3aluyd CaMOCTOSITEIbHOM pabo-
ThI, YTBEPXkKACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHallu3a U anreo-
ps1 ipotokoit Ne 9 ot 10.04.2020 r.

3. Onpenenmurenn  |[MeToaudeckue yKa3aHUs 10 OPTaHU3alMKA CaMOCTOSITEIbHON pabo-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATHHOTO aHaIN3a U anreo-
ps1 ipotokoi Ne 9 ot 10.04.2020 r.

4. Otobpaxkenuss  |MeToauueckue yKazaHus M0 OpraHU3allMK CaMOCTOSATEIbHOM pabo-
MHOKECTRB Thl, YTBEpPKIECHHbIE Kadeapoil PyHKIMOHAIBHOIO aHaJIn3a U anreo-

ps1 ipotokoi Ne 9 ot 10.04.2020 r.

5. Anrebpanyeckue MeTonuueckue ykazaHus 10 OpraHU3ali CaMOCTOSITEILHOM pado-

CHCTEMBI ThI, YTBEpX/I€HHbIE Kadeapol (yHKIIMOHATBHOIO aHaINu3a 1 anreo-
pst ipotokoi Ne 9 ot 10.04.2020 r.

6. KommiekcHpie  |MeTonuueckue yka3zaHus 10 OpraHU3alii CaMOCTOSITEIbHOM pado-

ancna (KY) ThI, YTBEpX/I€HHbIE Kadeapol (yHKIIMOHATIBHOIO aHaINu3a 1 anreo-

pst ipotokoi Ne 9 ot 10.04.2020 r.
7. MHoOTro4IeHBI Metoanyeckue ykazaHHs [0 OpraHU3alui caMOCTOSITEIbHOM pabo-
Thl, YTBEPKACHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHalln3a U anreo-

psl ipotokoi Ne 9 ot 10.04.2020 r.

8. BekropHubie mpo-Metoanyeckue ykazaHHs [0 OpraHU3alul caMOCTOSITEIbHOM pado-
CTpaHCTBa ThI, YTBEPKICHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHalln3a U anreo-

psl ipotokoit Ne 9 ot 10.04.2020 r.

9. EBxnumoBo u|Meroanueckre ykazaHus 110 OpraHU3aIil CaMOCTOATEIbHON pado-
YHHTapHOE MpO-|Thl, YTBEPIKIEHHBIE Kadeapon HyHKIMOHAILHOTO aHAIIM3a U ajreo-
CTpaHCTBa ps1 ipotokoi Ne 9 ot 10.04.2020 .

10. Jluneitnpie 0T00-|MeToMUECKHE YKa3aHUS 110 OPraHU3alMHA CaMOCTOSITEILHOM pado-

paXeHus: BEKTOp-

ThI, YTBEpX/IeHHbIE Kadeapol (yHKIIMOHAIBHOIO aHaINu3a U anreo-
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HBIX IPOCTPAHCTB

ps1 ipotokoi Ne 9 ot 10.04.2020 r.

11.

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

HBIX ITPOCTPAHCTB

Meroauueckue yka3aHus [0 OpTaHU3alui CaMOCTOSTEIbHON pado-
ThI, YTBEpXKI€HHBIE Kadeapol (yHKINOHATIBHOTO aHaIHU3a U anreo-
po1 mpotokost Ne 9 ot 10.04.2020 r.

12.

KBagparuunsie
hopmbI

Meroandeckue yKa3aHUs 110 OpraHU3alH CaMOCTOSITEIILHOM pado-
ThI, yTBEPIKACHHbIE Kadeapoil (yHKIIMOHAIBHOTO aHAIN3a U areo-
ps1 ipotokoit Ne 9 ot 10.04.2020 r.

13.

DJeMEeHTHl MHO-

FOMEPHON  Teo-

MEeTpuu

Meroandeckue yKa3aHus 110 OpraHU3aluH CaMOCTOSITEIILHOM pado-
ThI, yTBEPIKACHHbIE Kadeapoil (yHKIIMOHAIBHOTO aHAIN3a U areo-
ps1 ipotokoit Ne 9 ot 10.04.2020 r.

14.

Knaccuueckue
QITOPUTMBI U HX
CJIOKHOCTh

Meroauueckue yka3aHus [0 OpraHU3alui CaMOCTOSTEIBHON pado-
TBI, YTBEPXKICHHBIC Kadeapor (yHKINOHATHHOTO aHaIN3a U anreo-
ps1 ipotokoi Ne 9 ot 10.04.2020 r.

15.

['pynmsl, KosbLa,
OJIs,
TEIbHBI aCIIEKTHI

BBIYUCIIN-

Meroauueckue yka3aHus [0 OpraHU3alui CaMOCTOSTEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapor (yHKINOHATBHOTO aHaIH3a U anreo-
ps1 ipotokoit Ne 9 ot 10.04.2020 r.

16.

DJIEMEHTBI  TEO-

PHUHU YUCCII

Meroandeckue yKa3aHUs 110 OpraHU3alUH CaMOCTOSITENILHOM pado-
ThI, yTBEPIKACHHbIE Kadeapoil (yHKIIMOHAIBHOTO aHAIN3a U areo-
ps1 ipotokoi Ne 9 ot 10.04.2020 r.

17.

OCHOBHBIE  CBe-
JIEHUS O TIOJIMHO-

Max

Meroandeckue yKa3aHUs 110 OpraHU3aliH CaMOCTOSITENIbHOH pado-
THI, YTBEpKI€HHBIE Kadeapoi PYHKIIMOHATIBHOTO aHaIN3a U anreo-
pst ipotokoi Ne 9 ot 10.04.2020 r.

VY4eOHO-MeTOINYECKNE MaTepuaibl NIl CaMOCTOSITENIbHOM pabOThl 00ydaroImMXcs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpenocrasnstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:
JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO IOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAFOTIUXCSI.
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3 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

K o0pazoBarenbHbBIM TEXHOJOTHUSAM OTHOCSATCS JIEKIIMH, J1a0OpaTOpHbIE 3aHSTHUS, KOH-
TpOJIbHBIE PAaOOTHI, KOJJIOKBUYMBI M 9K3aMeHbl. B TeueHue cemecTpa CTyIeHTHI peliaoT 3a/1a4H,
YKa3aHHbIE IIpenojaBaTesieM, K KaKIOMY IIPaKTUYECKOMY 3aHATHIO. B Kax10M U3 MepBBIX Tpex
CEeMECTPOB MPOBOJUTCS KOJUIOKBUYM IO TEOPETUYECKOMY MaTepuaty U KOHTPOJIBbHBIE PaOOTHI
[0 MPAKTUYECKOMY MaTepuaidy. JK3aMeH CIAaeTCs CTYJEHTOM TOJIBKO IIOCIIE€ PELIEHUs 3aJaHui
KOHTPOJIbHBIX paOOT U BBIMOJHEHUS PabOTHI IO CAMOCTOSTEILHOMY H3yYCHHIO TPEATIOKEHHBIX
IpernojaBaTesieM paslieloB Kypca. B Xoae NeKIMOHHBIX U MPaKTUYECKUX 3aHSATUH Mpearnoiara-
€TCsl UCII0JIb30BAHUE KOMIBIOTEPHBIX TEXHOJIOTHM (TPe3eHTalru 0 HEKOTOPhIM TeMaM Kypca).
CryneHThl BTOPOro Kypca (B TPEThEM U YETBEPTOM ceMecTpe) Oosiee akTHUBHO HAaUYMHAIOT pabo-
TaTh C COBPEMEHHOW Hay4yHOIl MaTeMaTU4YeCKOU JIUTEpaTypoil Mo aiaredpe U ee MPHIIOKEHUSM,
CaMOCTOSITENIbHO TOTOBSI JOKJAbl MO ONpEAENICHHOW TeMaTuke (yKa3aHHOH B myHKTe 2.3 BO
BTOPOM a03a1ie coiepKaHus TEMbI) KaK Ha MPaKTHYECKUE 3aHATUAX, TaK H B OPME MHCHMEHHO-
ro oTueTa.

K O6pa3OBaT€JII)HI>IM TCXHOJIOTHUAM TAKXKC OTHOCATCA MHTCPAKTUBHBIC MCTO/IbL O6yT-I€HI/IfL
HHTepaKTI/IBHOCTI) nogaun marcpuajia 1o JUCHUILINHE «(DYHI[aMeHTaJH)HaFI U KOMIIBIOTCPHAA
a.nre6pa» npeamnojgaract HE TOJbKO B3aHMOHCﬁCTBHﬂ BUJa «IIp€uoJaBaTciib - CTYACHT» U «CTYy-
ACHT - MpenoaaBaTeyib», HO U «CTYACHT - CTYICHT. Bce st BHU/JIbI BBaHMOHGﬁCTBHﬂ Xopouio g0-
CTUTAKOTCA MPHU U3JIOKCHUU MaTCpualla, KaK Ha JICKIUMOHHBIX W Ha IMPAKTUYCCKUX 3aHATUAX B
XoJ€ [[I/ICKYCCI/Iﬁ HJIK K€ B MPOLECCE NOKJIIaA0B C UCIIOJIb30BAHUEM KOMIILIOTCPHBIX TEXHOJIOTHIA.

3.1. Iuckyccus
B03MOXHOCTh IMCKyCCUU TpEATNoaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO HJIEIO, Mpej-
JIO)KUTH CBOW IyTh PEILIEHUs, ApIYMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUs, CBA3HO H3Ja-
ratb MbIciu. [lonesHsl cienyromue 3a1aHns: COCTaBIECHUE IJIaHa PEILIEHUs 3aa4H, TIOUCK ApY-
roro crnoco0a pelieHus, CpaBHEHNE PAa3IMYHBIX CIIOCOOOB pelIeHMs], TPOBEACHNUE BBIKJIAIO0K JJIs
pEILIeHNUs 3ajaui U BBIKJIAJOK JJIs IPOBEPKU MPABUIBHOCTU IOJYYEHHOTO PEIIECHUs, pPacCMOT-
peHue 3a7a4 ¢ JUIIHUMU U HEAOCTAIOUIMMH TaHHBIMH, TBOpUecKUe Nokiaapl. CTyaeHTaM mpen-
JaraeTcs MpoaHAIM3UPOBAaTh BapUaHThl peIleHUs, OOCYAUTh JOKJAJ, BBICKA3aTh CBOE MHEHUE.
OcHoBHOI 00BEM HCIIONb30BaHUSI UHTEPAKTUBHBIX METOJOB OOyYEHHUsl peaTu3yeTcss HMEHHO B
X0JIe IUCKYCCUH, KaK Ha JIEKIIMOHHBIX, TAK W Ha NPAKTUYECKUX 3aAHATHIX.
OO61ue Bonpochl, KOTOPbIE BBIHOCSTCS HAa JUCKYCCHIO:
1. CocraBneHus miaHa J10Ka3aTeIbCTBA YTBEPIKICHUS WM PELICHUS 3a0a4H.
2. OmpeneneHre BO3MOMKHBIX CIOCOOOB JI0KAa3aTeNbCTBA YTBEPXKIEHHS WM TOHCK pas-

JIMYHBIX CIIOCOOOB pEelIeHUH 3a/1a4H.

Br100op cpeau paccmaTpuBaeMbIX crioco00B HanboIee palluoOHaIbHOTO.

4. OO6cyxaeHHe JIOTHYEeCKOM cocTaBisioniel B ((OpMYyIHUPOBKE TOW MM MHOM TEOPEMBI, a
TaKke 00CYXJIeHHE BO3MOXKHOCTH TOCTPOEHHUS WIUTIOCTPUPYIOIIMX €€ MPUMEpPOB U
KOHTP-IIPUMEPOB.

5. CamocCTOosSITeNbHOE COCTaBJIEHHE CTYJAEHTAMM OIMOPHBIX 3aJaHHi MO TeMe, XapaKTepH-
3YIOIIMX ITyOWHY MOHUMaHUs CTYJ€HTaMU COOTBETCTBYIOIIETO MaTepHara.

w

3.2. lokaaj (mpe3eHTAIHA)

[IpuMeHeHre Ha 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTUI MO3BOJISET CTYACHTaM IPU PAcCMOT-
PEHHH OTpeIeTICHHBIX TEM Kypca (pyHIaMEHTaIbHON U KOMITBIOTEPHOM anredpsl Oosee riayooko
OCBOUTH HCKOTOPBIC IMOHATHUA W OOKA3aTCIbCTBA YTBepﬁ(ﬂeHHﬁ. B »sToit cBaI3M OIMPCACIICHHBIC
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JICKOMOHHBIC U MPAKTHYCCKUEC 3aHATHA IPEIOJaBaTCIIIO HCJ’ICCOO6p33HO IMPOBOAUTH B BUJC IIPC-

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

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

Ce- Bua zanarus

MECTP (JI, .JI3)

HUcnonb3yemble MHTEPAKTHUBHBIE 00pa3oBaTe/ib-
Hble TeXHOJIOTUH

Koaunue-
CTBO

qacoB

JI

«Knaccudukanusa anreOpandeckux cuctem» (pas-
Jien 5) — nekyus 8 gude npezeHmayui.

JI3

«Meron T'aycca pemieHUs CHUCTEMbI JIMHEHHBIX
ypaBHeHUW» (pazaen 1) — rabopamoproe 3anamue,
OeMOHCmpupyemoe ¢ NOMOWbI0 NPOEeKMopd.

«OcHoBHas TeopeMa anredpsl» (paznen 7) — nexyus
8 6UOe NPe3eHMayuu.

JI3

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

«CoOCTBEHHBIE BEKTOPBI U COOCTBEHHbIE 3HAUECHUS
nuHenHoro omepartopa» (pasmen 10) — sexyus 6
sude npe3eHmayuu.

JI3

«ANTOPUTM TIpUBENICHHS BEIECTBEHHOW KBajpa-
TUYHOM (OPMBI K KAaHOHUYECKOMY BHIY C IOMO-
IO OPTOTOHAJIBHOTO HpeoOpa3oBaHUs NEepeMEeH-
HbIX» (pasnen 12) — nabopamopnoe 3ansmue, Oe-
MOHCmMpUpyemoe ¢ NOMOubio NPOEKmMopa.

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

JI3

«[IpencraBieHre MPpaIMOHATIBHBIX YUCEN B BHJC
nenHou apodbu» (pazmen 16) — rabopamoproe 3a-
HAMue, OeMOHCIMPUPYemMoe ¢ NOMOubIO NPOEKMopa
8 pedcume Crauo-uoy.

HUmoeo:
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4.1 ®oH OLIEHOYHBIX CPEACTB JJIs1 MPOBeeHUS TeKyllel aTTecTallun

4.1.1 IlpuMepHbIe KOHTPOJIbHbIE PAdOTHI

B nepBoM cemecTpe mepen KOHTPOJIBHBIMU paboTaMH CHayaja MPOBOIUTCS CaMOCTOS-

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

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

13 6aJ'IJ'IOB; pa3p€macTCsa HCIO0Jb30BaTh KOHCIICKTBI IPAKTHYCCKUX 3aH5ITPII>i). LICJ'IB CaMOCTOA-

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

SABJIACMBIMHA K HAITMCAHUIO U OLICHUBAHUWIO IIPCIIOAaBaTCIIEM KOHTPOJIbHBIX pa60T.

CamocrosiTesibHasA (MpoBepoYHasi) padoTa B NepBOM ceMecTpe

C TNOMOIIBI0 JIEMEHTApHBIX MPeoOpa30BaHUI HAJ YpaBHEHUSMHU IPHUBEIAUTE CHUCTEMY
JUHEHHBIX ypaBHEHUH (*) K cTymeH4YaToMy BUIY M 3aTEM BBIpA3UTE TJIaBHBIE HEU3BECT-
HBIE Yepe3 CBOOOIHBIC HEM3BECTHEIE.

Halingutre ¢yHIaMeHTanbHYI0 CHUCTEMY pPEUICHUN CHUCTEMBbl JIHMHEHHBIX OJHOPOIHBIX
ypaBHEHUH, aCCOIIMUPOBAHHOM ¢ cucTeMoi (*).

Onummre MHOXKECTBO PEIICHUIN CUCTEMbIl TMHEWHBIX OJHOPOIHBIX YPaBHEHUH, aCCOIUU-
poBaHHOM ¢ cucteMoil (*).

Hatinure obmiee pemenue cuctemsl (*).

Haiinute oCHOBHBIE pelIeHHs CUCTEMBI ().

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

KonTposbHasi paGoTa B IepBoM cemMecTpe

(TembI paznenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

Pemnth cucreMy IMHEMHBIX ypaBHEHM MeToI0M [ 'aycca.

Haiitn pyHnameHTanpHy0 cUCTEMY PEIIEHUH CUCTEMbI JIMHEHHBIX OJHOPOJHBIX YpaB-
HEHUM.

HpOI/I3BCCTI/I JIEUCTBUS Had MaTpunamu.
Brrunciaurs OIMPEACIIUTEIIb C IOMOIINBIO 3JICMCHTAPHBIX Hp606p330BaHHﬁ.

BerancnuTh onpenenuTens pa3iokKeHHeM M0 JTAaHHOW CUCTEMe CTPOK (CTOJIOIOB) € HC-
MOJIb30BaHKUEM TeopeMbl Jlamaca.

Haiiti 06patHyto MaTpuily ¢ MOMOIUIbIO JIEMEHTAPHBIX TPe00pa3oBaHUN HaJl CTPOKAMHU
u 1o ¢popmyre.

Pemnts cucreMy JIMHEMHBIX YPaBHEHUI MAaTPUYHBIM METOJIOM.

Beruncnurs panr MaTpuIbl METOAOM OKAMMIIEHUS] MUHOPAMH.

[Tokasarp, 4yTO JIaHHas cUCTEMa CTPOK oOpaszyeT Oazuc apu(pMETHYeCKOro MPOCTpPaH-
crBa R® u Haiitn KOOPJIMHATHI JTAHHOM CTPOKHU B 3TOM Oa3uce.

10. PemmuTh cucTeMy JTUHEHHBIX YpaBHEHHI 110 0000IIeHHOMY TipaBmry Kpamepa.

KonTposbnasi paGora Nel Bo BTOpOM cemecTpe
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10.

(Tembl paznenoB 6 — 7 u3 Tabuibl myHkTa 2.3.3)

[IpousBectn nelicTBUS HaJ KOMIUIEKCHBIMHU YHCIIaMU B alireOpanyeckoi hpopme.

Haiitu KOMIUIEKCHBIE KOPHHM KBaJIpaTHOTO YPaBHEHUS U 3alMCcaTh UX B aJireOpandecKon
dbopme.

[IpencraBuTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOHN (opme.

BrerancnuTh cTeneHb KOMIUIEKCHOTO yrciia o hopmyie Myaspa.

N3Biieub KOpEHB 3aJAHHOM CTENEHHU U3 KOMIUIEKCHOTO YHUCIIA.

Haiitu HanOonpimii oomumid aeautens (HOJ]) MHOTOWICHOB.

Beoipasuts nuneitno HOJI uepe3 MHOTOWIEHBI.

Pa310kuTh MHOTOYICH 110 CTEIICHSM JJAHHOT'O OMHOMA.

Otnenuth KpaTHbIE KOPHU MHOTOWICHA.

Hcnonb3yst mHTEpHONAIMOHHYIO hopmyiry Jlarpanxka, HAUTH 1O 3a/IaHHBIM 3HAYCHUSIM
MHOT'OYJIEH.

KonTposbHnas padora Ne2 Bo BTOpoM cemecTpe

(TembI pa3zzenoB 8 — 9 u3 TabnuIbl MyHKTA 2.3.3)

1.

10.

Haiitu MAaKCUMaJIbHYIO HC3aBUCUMYIO ITOJACUCTCMY CHUCTCMbI BEKTOPOB W BbIPA3UTH JIU-
HEWHO Bce BCKTOPBI CUCTCMBbI 4Y€PE3 BEKTOPLI HaﬁHeHHOﬁ IIOACHUCTCMBI.

Hatitu 6a3uc nuHelHON 000JIOYKH U BBIACHHUTH JICXKUT JIM IAHHBIH BEKTOP B 3TOU 000-
JIOUKE.

Janbl 1Ba 6a3uca IpocTpaHCTBA. 3Hast KOOPAMHATHI BEKTOPA B OJJHOM 0a3uce, HATH ero
KOOPJMHATHI B APYTOM.

Haiitu 6a3uc cyMMBbl HOJIIPOCTPAHCTB U ONPECIUTh Pa3MEPHOCTh UX IEPECeUCHMSL.
Haiitu 6a3uc nepeceueHust MOANPOCTPAHCTB U ONPEIAECTUTh Pa3MEPHOCTh UX CYMMBI.
BbIsicHUTH sIBIIsIeTCA 1M cymMMa JIaHHBIX HOJIIPOCTPAHCTB HEKOTOPOrO IMPOCTPaHCTBA
IpsIMON CyMMOIA.

OpTroroHann3oBaTh CUCTEMY BEKTOPOB JAHHOI'O €BKJIUI0BA IPOCTPAHCTBA.

Haiitu 6a3uc opTOroHagbHOrO MOMOJIHEHMSI K JAHHOMY IOANPOCTPAHCTBY €BKIIMJOBA
IIPOCTPAHCTBA.

Haiit OpTOroHaJIbHYI0 IPOEKLMIO U OPTOIOHAIIBHYIO COCTABJISAIOIIYI0 BEKTOpA HA IMOJI-
IIPOCTPAHCTBO €BKJIMI0BA TPOCTPAHCTBA.

B yHuUTapHOM NpPOCTpAaHCTBE HAWTH JJIMHBI IBYX JAHHBIX BEKTOPOB U yroJl MEX1y HU-
MU.

KonTtpoubHnas padora Ne 1 B TperbeM cemecTpe

(tembl paznenoB 10 — 11 u3 tabawuibl myHkTa 2.3.3)

1.

Haiitu Ga3ucel oOpasza u sipa JUHEHHOTO OmepaTropa, 3aJaHHOTO CBOSW MaTpuIleH B
cTaHaapTHOM Oasuce nmpoctpaHcTBa R".

3Has MaTpHily oneparopa B OJHOM 0a3uce, HAWTH €ro MaTpuily B APYroM 0a3uce 3Toro
e TIPOCTPaHCTBA.

Halitn XapakTepucTH4eCKnii ¥ MUHUMAJIBHBI MHOTOYJIEHBI OIIEPaTOpa, 3aJaHHOTO CBO-
eil MaTpuueil B HeKOTOpoM Oa3zuce.

Haiitu coOCcTBeHHBIC 3HAUCHUS U COOTBCTCTBYIOIIINEC UM COOCTBEHHBIC BCKTOPEI OIICpa-
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TOpa, 33IaHHOTO CBOCH MAaTPHUIIEH B CTaHIapTHOM Oa3uce.

5. OmnpefenuTh KOPAaHOBY HOPMATbHYIO (POPMY MAaTpHIBI OTEepaTopa, AeHCTBYIOIIEro B
npoctpancTse C3.

6. Haiitu maTpuily CONpsKEHHOTO oreparopa K cymme (pa3HOCTH, IPOHM3BEIECHHUIO) JBYX
OIIEpaToOpPOB, 3aJAHHBIX MAaTPULIAMH B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0a3uce €BKJIU-
JI0Ba IIPOCTPAHCTBA.

7. HaiiTu MaTpuIly CONpsIKEHHOTO OnepaTopa B JAHHOM HE OPTOHOPMHpPOBAHHOM Oasuce,
3Has ero MaTpUIly B 3TOM Oa3zuce.

8. Ilokasarb, 4TO NaHHBIA OMEpPATOpP YHUTAPHOI'O MPOCTPAHCTBA, 3a/laHHBIM CBOEH MaTpHu-
11ell B OPTOHOPMHUPOBAHHOM Oazuce, ABJISETCS HOPMAJIbHBIM U HaliTU OPTOHOPMHUPOBAH-
HBII 0a3uc U3 ero COOCTBEHHBIX BEKTOPOB.

9. IlpoBepuTtsh, sABISETCS JHU ONEpPaTOpP, 3aJaHHBIA MaTpULled B HEKOTOPOM 0a3uce eBKIIH-
JI0OBA IIPOCTPAHCTBA, OPTOTOHAIBHBIM.

10. Iloka3ate, 4TO omepaToOp YHUTAPHOTO MPOCTPAHCTBA, 3aJaHHBIA CBOCH MaTpHUIei B He-
KOTOpOM 0a3zuce, SABISETCS IPMUTOBBIM.

KonTposbHas paGora Ne 2 B TpeTbem cemecTpe
(TemsbI pazzmenoB 12 — 13 u3 Tabmuimi 2.3.3)

1. TlpuBecTH ACHCTBHUTEIBHYIO KBAaIPATUYHYIO (GOPMY K HOPMAIBLHOMY BHIY, HCIIOIB3YSI
meto Jlarpanxka.

2. Haiitu uHAEKCH MHEPIMHU U CUTHATYPY JAHHOW NEHCTBUTEIBHON KBajpaTHUHOU (op-
MBI U TTI0OKa3aTh, YTO OHA SKBUBAJICHTHA (hopme n3 3amanus 1.

3. TlpuBecTy KOMIUICKCHYIO KBaIpaTHYHYIO (OPMY K CyMME KBaJIpaToB.
4. TlokasaTh, 4TO JaHHas KBaJpaTU4YHas opma SBISIETCS paciialaroIiecs.

5.  OrmpenenuTs B JaHHOM CIHCKE JAEWCTBUTEIBHBIX KBAJPAaTUUYHBIX (GOPM, KaKUe U3 HHUX
SBJISIFOTCSA MOJOKUTEIBHO WM OTPULIATENIBHO ONPEAETICHHBIMMU.

6. VYkazaTh oproroHanbHOe MpeoOpa3oBaHUE MEPEMEHHBIX, IPUBOJIAIIEE TaHHYIO KBajpa-
TUYHYIO (OPMY K KAHOHUYECKOMY BHUJLY.

7. Jl1s mII0CKOCTH TOYEYHOrO €BKJIMI0OBA IPOCTPAHCTBA, 3aJJaHHOW CUCTEMOM ypaBHEHHUI,
yKa3aThb KaKyl-HHOYIb CUCTEMY TOYEK, 3a/IaI0IINX €€ B OOIIEM pacloyioKEeHUH.

8. Omnpenenutb yroa MeXay JaHHOHM NpSAMOM M TaHHON MJIOCKOCTBIO €BKJINMJ0BA TOUEUHO-
IO IIPOCTPAHCTBA.

9. Haiitu paccTrostHEE OT JAaHHOH TOYKH JI0 TUTIEPIUIOCKOCTH, 3aIaHHON CHCTEMOU TOYEK B
00111eM pacroiI0kKEHUU B €BKJIMJOBOM TOUEYHOM IPOCTPAHCTBE.

10. Haiitu yrom Mexy MJIOCKOCTSIMH B €BKIIHI0BOM TOUYEYHOM IPOCTPAHCTBE, 33JJaHHBIMU
CUCTEMaMH YPABHEHUM.

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

KonTpoJsbHasi paGoTa B 4eTBEPTOM cemMecTpe

1. Ouenuts KOIMYECTBO OMHOPA3PATHBIX YMHOKEHHH, HCIIOIB3YEMBIX IIPH YMHOKEHUN
CTOJIOMKOM M-3HAYHOI'O YHCJIa Ha N-3HAYHOE.
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2. TlokasaTk, 4TO JBA JBY3HAYHBIX YKMCIA MOKHO IEPEMHOKUTE, UCTIONB3Ys TOIBKO 3
YMHO)KEHHS OJTHO3HAYHBIX YHCEI M YBEIUYUB YHCIIO CIIOKECHHH.

3. Haiitu anroput™ JieJeHus JIMHHBIX 9UCEN, HE TPeOyoIui 60ab110ro nepedopa npu
Hax0XK/ICHUH IEPBON LU(PPBI YACTHOTO.

4. Tloka3aTh, 4TO KOJbIIO BLIYETOB MO MOJYJIIO P> HE H30MOP(HO MO0 U3 P’ JIEMEHTOB.

5. Jlng 3anaHHOl MaTpuIel pasMepa p’ Ha p® , T p=2 WM p=3 , IPOBEPUTH, ABJIAETCSA JIH
oHa Tabnmuuel yMHO)eHus B ojie GF( p?)npu kakoil-mu6o HyMeparum 3JeMEHTOB 3TOr0
HOJIS.

6. Y cTaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MCKAY MHOXKXCCTBOM pallMOHAJIbHBIX
,Z[p066171 N HCKOTOPBIM IMOAMHOXECTBOM OECKOHEYHBIX NEPUOANYCCKUX M-UYHBIX ,Z[pO6CI>i.

7. Jlokaszarb, 4To JI060€E MONOKHUTENBHOE PalMOHaIbHOE Yncio 0 < o, < 1 MOXKHO mpecra-
BUTh B BUJIE CYMMbI OOpaTHBIX BEIMYMH DPA3JIUYHBIX HaTypalbHbIX uucen. [loka3aTs, 4To
TaKoe MPEeJICTABICHUE HE €JUHCTBEHHO.

4.1.2 IllpumepHbIii epeyeHb TeM T0KJIA10B
Tperuii cemecTp

1. Basucublii MuHOp MaTpuLbl. HaxoxaeHne panra MaTpHILI METOJOM OKaiMJIEHUsS MUHO-
pamu.

Teopema Jlamunaca u ciencTBus U3 Hee.
Onpenenurens NpoU3BEACHUS MaTpull, GpopMyaupoBka TeopeMbl bune-Kouu.

O606menHoe npaBuio Kpamepa perieHus: Mpon3BOIbHON CHCTEMBI TMHEHHBIX YpaBHe-
HUH.

LYREN

5. Teopewma llITypma u ee IpUMEHEHUE NP OTAEIEHHHU JEHCTBUTENBHBIX KOPHEH MHOIO-
unena u3 R[X].

6. Kombllo MHOrOYIEHOB OT MHOTHX IIEPEMEHHBIX, JEKCHKOTPa(pUUECKOE YIOPSI0UYEHHE
YJIEHOB MHOrOwIeHa. KoJIbII0 CHMMETPHUYECKMX MHOTOYJIEHOB.

OcHoOBHas TeopeMa 0 CUMMETPUYECKUX MHOTOWIEHAX.
DakTOP-NIPOCTPAHCTBO.

© o N

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

10. ConpssxkeHHOE NPOCTPAHCTBO, AyalbHbI 6a3Kc, €CTECTBEHHBIH H30MOP(U3M.

11.Konb1o k1accoB BBIYETOB, KPUTEPHiA MOJIS.

12.TTone anre6pandeckux 9uce.

13.IMoarpynmounsl, MogKoIbIA U TIOANPOCTPAHCTBA, puMepkL. [lonsaTHe 06 n30Mophu3Me
anreOpanvecKux CUCTEM.

14.®opmyna Ditnepa. Jlorapupmudeckas U nokasarenbHas GyHKIMH KOMIUIEKCHBIX TEpe-
MEHHBIX.

15. NuBapuanTHbIE MOANPOCTPAHCTBA JIMHEHHOTO ONEPATOpa, Pa3jIokKEHHE MPOCTPAHCTBA B
NpSMYI0 CYMMY WHBapHaHTHBIX MOIIPOCTpaHCTB. [IpsMas cymma JIMHEHHBIX oreparo-
pOB.

16. KopHeBble moampocTpaHCTBa JIHMHEWHOTO omepaTopa, AeicTByromero Ham nonaem C.
PasnokeHne mpocTpaHCTBa B MPSAMYI0 CYMMY KOPHEBBIX MOANPOCTPAHCTB JIMHEHHOTO
oreparopa.
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17.Anroputm HaxoxmeHus 0a3uca, B KOTOPOM MATpHIIA JHHEHHOIO OIEpaTOpPa HMEET
KHO.

18.Munumansupii Muorounen u JKH®. Kpurepuil auaroHanu3MpyeMOCTH JHHEHHOIO
omneparopa, IeUCTBYIONIETO B IpocTpaHCcTBE Haf nojieM C.

19. HonoxurensHo (HEOTPUIATENLHO) ONpEeIeHHbIE YPMUTOBBI OIEPATOPhI, CBOMCTBA.
ApudmeTnueckuii KOpeHb U3 HEOTPULIATEIHHO ONPEAECICHHOTO SPMHUTOBA OIlepaTopa.

20.Pa3noskeHne yHUTApHOTO (€BKIU0BA) IPOCTPAHCTBA B MPSAMYIO CyMMYy S/Ipa JaHHOTO
JUHEHHOro onepaTopa u 00pa3a CONpsKEHHOT0 K HEMY Oreparopa.

21. BruoproHOpMHpOBaHHBIE 6A3UCHl YHUTAPHOTO (€BKIMI0BA) MPOCTPAHCTBA, CBA3b MEKILY
MaTpHUllaMU OllepaTopa U CONPSKEHHOT0 K HEMY OllepaTopa.

22. TlocTpoeHUE CUHTYISPHBIX 0a3UCOB [ JIMHEHHOTO OTOOPAKEHHS YHHTAPHBIX IIPO-
CTpaHCTB. PaznokeHus IMHEHHBIX OMEPaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

23.TlonsATre 0 NONUINHEHHON (yHKIMKM HAa BEKTOPHOM MpocTpaHcTBe. [IpeacTapienue no-
JUJIMHEHHON (QYHKIUM B BUJE MOJWIMHEHHON (opMbl B (PMKCHPOBAHHOM Oa3zuce mpo-
CTPaHCTBA.

24 . Jluneiinple, GUIMHENHBIE U NOMYTOPAIMHEHHbIE QYHKIUHU, UX (OPMEL
25. Cummerpuueckre GOpMBI U X CBA3b ¢ KBaAPATHYHBIMU (POPMAMH.

YeTBepThlil ceMecTp

Mogenp yncen ¢ IaBaroed TOYKOM, MPEUMYILECTBA, HETOCTATKY.
OmuOKu OKpYIJIeHUs, HApyILIEHHUE aCCOLUAaTUBHOCTH.

Tounas nenouncneHHas apuMeTrKa, BHIYUCIUTEIbHAS MOJICIb.
Knaccrndeckne alnropuTMbl HEIOYUCICHHON apu(pMETHKH.

Jlenenue OONBLINX YUCEIL.

Anroput™m EBknnaa Haxoxnenne HOJL.

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

OTtobOpaxkeHus U anredpanyeckue CUCTEMBI.

©X N kW=

— \O
o

. I'pynner. Konema. Ioms.

—
—

. ITonsg ¢ KOHEYHBIM YHCIIOM 3JIEMEHTOB.

—_
[\

. Anroput™m EBKinnia u nienueie 1poou.

—_
(98]

. [IpencraBienne nppalmoHaIbHbBIX YHCE B BUE LEMHOW JpOoOH.

—
~

. Pa3noxeHue 1ebix 4ucesl Ha MHOKUTEIIN.

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

. AIropuTM™M reHepanyy NpocThIX YUCEI.

—_— e
0 3 N D

. llenple yncna no MO0 m.

—_
Ne)

. BerueTsl, cBO¥CTRA.

[\
O

. PaznoxeHne Ha MHOXHUTEIN OOJIBIINX [EJIBIX YHCEIL.
. Meton Pydpdunu-I'opuepa.

NN
[\

. HHTCpHOJ’IﬂHI/ISI HarpaHx(a Had ITOJICM.

. I[CJ'II/IMOCTB IIOJIMHOMOB.

. AJIFOpI/ITM EBkinga Hag mojem.

. HerI/IBOI[I/IMBIe COMHOXXKHUTCIIN ITOJIMHOMOB.

[\ I \O I\ B O}
AN LN B~ W

. OTnenenue u anmpoKCUManus KOpHEH MOJIMHOMUAIIbHBIX YPaBHEHUH.
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4.1.3 Ko/110KBHYMBI

K tekymeil ¢popme KOHTPOJISI OTHOCATCS KOJUIOKBUYMBI. B kaxaom u3 cemectpoB 1 — 3
IIPOBOJUTCA KOJUIOKBUYM B LIEJISIX 3aKPEIICHUS CTYJEHTaMU 3HAHWM TEOPETHYECKOro Marepua-
na. KomiokBuyM MOXKET MPOBOAMUTHCS B YCTHOM M B MUCbMEHHOW ¢opme. [Ipu 3TOM CTyaeHT
JIOJKEH MOJITOTOBUTH MUCBMEHHO OTBET (/7151 yCTHOU (POPMBI — TE€3HCHI OTBETA) HA JIBA BOIPOCA
U3 NPUMEPHOTO NEPEUYHS TEOPETHMUECKUX BOIPOCOB K 3K3aMEHY, KOTOPBIA IPHUBEIEH HUXKE B
nyHKkTe 4.2.1. [ToJ0XUTEeIbHBIN OTBET CTYJCHTA MOXKET OBITh YUTEH MPH cJaue dK3aMeHa.

KosnoxkBuym 1-ii Bonpoc u3 nepeyHs | 2-ii Bonpoc u3 nepeuy- | Homepa koHTpO-

B nyHkre 4.2.1 cpeam
BOIIPOCOB 1O HOMe-
pamu

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

JUpYyeMbIX pa3jie-
JIOB B Ta0aune 2.3

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

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

[TpoMexyTodHast aTTecTarus B K&KIOM U3 YEThIPEX CEMECTPOB IMPOBOIUTCS B (hOpME IK-
3aMeHa.

4.2.1 IlpumepHBbIii NepeyeHb BONPOCOB K IK3aMeHaM

IlepBblii cemecTp
1. CucreMbl TMHENHBIX YPABHEHUN U CBA3aHHBIE C HUMHU ITOHSTHS.

2. DneMeHTapHbIe TIPeoOpa3oBaHus HaJl ypaBHEHUSIMU CUCTEMbl JUHEHHbIX ypaBHeHHH. [ToHs-
THE 00 YKBUBAJICHTHOCTH CUCTEM (MJUTIOCTpAIIHS).

3. Cxema j10Ka3aTellbCTBa TEOPEMbI 00 SKBUBAJIEHTHOCTU CHCTEM JIMHEWHBIX YpaBHEHUH.
4. Meton "aycca penieHus cuCTeMbl TMHEHHBIX YpaBHEHUH.

5. MccnenoBanre CUCTEMBI JIMHEWHBIX YPABHEHUM CTYIIEHYATOrO BHU/IA.

6. Apudmernueckoe NpocTpaHCTBO CTPok R ", moxamnpocTpaHcTBO.

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

8. IIpocTpaHCTBO pELICHUI CHUCTEMBI OJHOPOJHBIX JIMHEHHBIX ypaBHEHUH, (yHAaMEHTabHas
CHUCTEMA PEILCHUM.

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

10. CBs13p MeX /1y MHOKECTBAMH PELIEHUIN HEOHOPOIHON M aCCOLIMMPOBAHHOMN C HEM OJHOPOA-
HOM CUCTEMBI IMHENHBIX YPaBHEHUM.
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11. Anroput™M HaxO0XICHHUsSI OCHOBHBIX PEIICHHA CHCTEMBl JIMHEWHBIX YpaBHEHUU (MILTIOCTpa-
).

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

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

16. TlomcTaHOBKM N-i1 CTETIEHH, UX YUCIIO. Y MHOKEHHE TOJICTAHOBOK (3aBUCUMOCTD pe3yJibTara
OT BBIOOpA TEPMUHOJIOTHH ).

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

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

20. ANMropuT™M BBIUMCICHHS OIpPEIETIUTENsl C TMOMOIIBIO 3JIEMEHTAPHBIX NMpeoOpa3oBaHU HaJ
cTpokamu u cronbuamu. [Ipumepsl. Kputepuit paBeHCTBa ONpEAECTUTENS HYIIIO.

21. Pa3noxxeHue onpenenuTess no cTpoke (cTonoiry).

22. O6paTHast MaTpuLa, BEIBOJ €€ hopMyIbl. [IBa criocoba BeIUMCIIEHUS] 0OpaTHOM MAaTPULIBIL.
23. ®opmynupoBka TeopeMsl Jlamnaca. CineacTBUs U3 TEOPEMBI.

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

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

27. Metoa okaiiMJICHHS] MUHOPOB (MILTIOCTpPALIs).
28. IlpaBuno Kpamepa pernieHus CUCTEMbI JIMHEWHBIX ypaBHEHUN (MIUTIOCTpAIus).

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

30. OtobpaxeHust MHOXKECTB U CBSI3aHHbIE C HUMU MOHATHS. [Ipumepsl.

31. Buabl oTroOpakeHU MHOKECTB C MIUTFOCTpallMel Ha IpUMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHE. CUMMETpUYECKUI MOHOU/I TPe0Opa30BaHUM.
33. IToncTaHOBKM MHOXKECTBA, UX YMHOKEHHE. CUMMETpUYEcKas TpyIa NoJICTaHOBOK.

34. I'pynmonibl, UX BUABI U IPOCTEUIIINE YTBEPKICHHUS.

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

36. Onpenenenue Kosblia U onpezaeneHue noisd. [Ipumep noas u npuMep Kojblia, HE SBISIOLIE-
rocs MOJIEM.

37. Buasl konen, npuMephl KOJIEl pa3IuYHbIX BUJIOB.
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38. OnpeneneHre BEKTOPHOTO MPOCTPAHCTBA HAJI MOJIEM, IPUMEPHI BEKTOPHBIX POCTPAHCTB.
39. Onpenenenue anreOpsl HAJ MOJIEM, TPUMEPBI Areop.

Bropoii cemecTp

HOCTpOeHI/Ie I10JIA KOMIIJICKCHBIX YHCCII.

Anrebpanueckasi opMa 3arnucy KOMIUIEKCHOTO YHCIIA U CBSI3aHHBIE C HEIO MOHSTHS.
ConpsikeHre KOMIUIEKCHBIX YHCell, CBOWCTBA.

Monyib KOMIIJIEKCHOTO YUCJIa, HEPABEHCTBO TPEYTOJbHUKA.

ok~ e

Tpuronomerpudeckas ¢popma 3aUCH KOMIJICKCHOTO YHCIIA, MYJIbTUILIMKATHBHBIE CBOWCTBA
MOJZYJI U apTyMEHTA.

6. HelicTBUs HAJ KOMIUIEKCHBIMU YHCJIAMU B KOMIUIEKCHOM MJIOCKOCTH € MOMOIIBIO LIUPKYJIS U
JINHEHKH.

®opmyna Myaspa.
N3BneueHne KOpHEN U3 KOMIUIEKCHBIX YHCEl.
[ukudeckast rpymina KOpHeH N-i CTEeH! U3 eINHHIIBL.
10. Konb1o MHOTOUIEHOB OT OJHOI IEpEMEHHOI.
11. lenenwue c ocTaTkoM B KOIbLE MHOTOYJICHOB.
12. JlenuMocTh MHOrOYJIEHOB, CBOICTBA.
13. HOJ1 u HOK mHorousneHos, anroput™ EBkinsa.
14. Tleppas popmynuposka Teopems bezy. Cxema ['opHepa U HEKOTOpPBIE €€ IPUMEHEHHS.
15. Bropas ¢popmymnupoBka Teopembl Besy. KpaTHocTh KopHs MHOTOUNIEHa. [IpuMepEL.
16. Otnenenne kpaTHBIX KOpHEH MHOTOUJIEHA.
17. DxBuBanenTHble GOPMYIUPOBKM OCHOBHOMN TEOPEMBI AIreOpBHI.
18. ®opmynsl Buera.
19. Kanonnueckoe npeacrapiaenne maorowienos B R[x] u C[X].
20. Untepnonsuuonnas gopmyina Jlarpanxa.

21. Jluneiinas 3aBMCHMOCTb M HE3aBHCUMOCTH CHCTEMBI BEKTOPOB BEKTOPHOTO IPOCTPAHCTBA,
IIPOCTEUIINE CBOKCTBA.

22. JleMMa 0 KOJHUECTBE BEKTOPOB B JINHEMHON HE3aBUCUMOM CUCTEME, SIBIIIOLIUXCSA JIMHEU-
HBIMH KOMOWHAIIMSIMH BEKTOPOB JIPYTOM CUCTEMBI.

23. MakcuManbHas JHHEWHO HE3aBUCHMAs MOICHCTEMA, PAHT CHCTEMBI BEKTOPOB.
24. Ba3uc BEKTOPHOTO MPOCTPAHCTBA, PA3MEPHOCT.
25. Matpuna nepexo/a oT OHOTo 6a3Kca MPOCTPAHCTBA K IPYTOMY, €€ CBOKCTBA.

26. KoopuHaThl BEKTOPA B 331aHHOM 6a3uce ¥ UX U3MEHEHHe IpH Mepexojie K Apyromy 6asucy
MIPOCTPAHCTBA.

27. 30MOp(U3M BEKTOPHBIX HPOCTPAHCTB.
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28.
29.
30.
31.
32.
33.

34,

35.

36.

37.

38.

39.

40.
41.

N o g &

10.

11.
12.

Teopema 0 pa3sMEPHOCTH CYMMBI U IIEPECEYEHUN TOANPOCTPAHCTB.
IIpsiMasg cymMMa OAIIPOCTPAHCTB.

EBKIMI0BO POCTPAHCTBO, CBOMCTBA CKAJISIPHOTO IPOU3BEACHUS.
Hepasencto Ko — byHsikoBcKoro.

MeTtpuueckue COOTHOLIEHUMS B €BKJIMI0BOM IIPOCTPAHCTBE.

OpTOFOHaJIBHaH U OpTOHOPMHUPOBAHHAA CUCTCMbI BCKTOPOB CBKJIIMAOBA IMPOCTPAHCTBA, HC-
KOTOPBIC CBOICTBA.

Hpouecc OpTOTrOHAJIM3allun FpaMMa - I_HMI/I,Z[Ta CHUCTEMBI BEKTOPOB €BKJIIMJOBA IIPOCTpaH-
CTBa.

CyiiecTBOBaHUE OPTOHOPMHPOBAHHOTO 0a3rca B KOHEYHOMEPHOM E€BKIIMJIOBOM IMPOCTPaH-
cTBe. JleficTBUS Ha/l BEKTOpaMH B KOOPIMHATHOU (hopMme.

OpTOFOHa.HI)Hoe JOMOJIHCHUEC K IMOAIIPOCTPAHCTBY KOHCHHOMEPHOI'0 €BKJIMAO0OBA IMPOCTpaH-
CTBA, PA3JIOKCHUC NPOCTPAHCTBA B IPAMYIO CYMMY IIOAINIPOCTPAHCTBA U OPTOI'OHAJIIBHOTO
JOIIOJIHCHUA K HCMY.

OpToroHajbHas MPOEKIKs BEKTOPA Ha HOAMPOCTPAHCTBO.

EBkiuioB nzomopdusm.

YHHUTapHOE MPOCTPAHCTBO, CBOMCTBA CKAISIPHOT'O IPOU3BEICHUSI.

Merpudeckre COOTHOIIICHHS B YHUTAPHOM MPOCTPAHCTBE, HepaBeHCTBO [1IBapiia.
Bormpocsl, cBsi3aHHbBIE ¢ OPTOTOHAILHOCTBIO B YHUTAPHOM IPOCTPAHCTBE.

Tpernii cemecTp

JIvHeiHbIe 0TOOpaXKEHHS M OTIEPATOPBI BEKTOPHBIX MPOCTPAHCTB.

Marpuna nuHeHHOro 0TOOpakeHus: B HEKOTOPbIX Oa3ucax mpoctpaHcTB. KoopanHaTte oOpa-
3a BEKTOpa MpH €ro JIMHEHHOM OTOOpaKEHUH.

V3MeHeHre MaTpHIlbl JIUHEWHOTO OTOOpakeHUs (oreparopa) Mpu U3MEHEHHH 0a3HCOB IMPO-
CTPaHCTB.

O06pa3 u aapo TUHEHHOTO 0TOOPaKEHUSI.
Panr u nedekrt nuHeHOro 0ToOpakeHus, uX cymma.
[TpocTpaHCcTBO TMHEWHBIX OTOOPAXKEHUH, anredpa JIMHEHHBIX ONIepaTOpPOB.

Hesbipoxxniennoe nuneiiHoe otoOpakenue. [lonHas nuHelHas rpymnna HEBBIPOKICHHBIX JIH-
HEHHBIX OIIEPaTOPOB.

N3omophu3M npocTpaHCTBA JIMHEWHBIX OTOOpPaXXEHUI MPOCTPAHCTBY MPSIMOYTOJIbHBIX MaT-
pHLL.

N3omopdusm anredpsl (TpyInbl HEBBIPOKACHHBIX ) OTIEPAaTOPOB anredpe (rpyrie ¢ HeHylie-
BBIM OMPEIETUTENIEM) KBaAPATHBIX MATPHIL.

WHuBapuaHTHbBIE MOANPOCTPAHCTBA JTMHEHHBIX ONEPAaTOPOB, MHBAPUAHTHOCTh 00pa3a M sjpa
OIIEpaTOPHOT0 MHOTOYJICHA.

[IpsiMasg cyMMa TMHEHHBIX OIIEpaTOpPOB.
CoOcTBeHHbIE BEKTOpPHl M COOCTBEHHBIE 3HAUEHUS JMHEHHBIX ONEpPaToOpOB, COOCTBEHHBIE

moAImpoCTPaHCTBA.
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13. /Inaronanusupyemble IMHEHHBIC OTIEPATOPHI.
14. XapaxkTepucTH4eCcKHil MHOTOWIEH KBaIpaTHON MaTpUllbl (orieparopa).

15. PaznokeHue mpOCTpaHCTBA B MPSIMYIO CYMMY WHBApUAHTHBIX IMOAMPOCTPAHCTB OTHOCH-
TEJIbHO OIlepaTopa ¢ MOMOLIbI0 MHOTOYJIEHOB.

16. KopueBble NOAIPOCTPaHCTBA JIMHEHHOTO OIlepaTopa.

17. Teopema I'amunbrona — Kamnu.

18. MuHMMalbHBII MHOTOYJIEH OIlepaTopa.

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

20. MunumanbHbii MHOTOWIeH U JKH® Matpuiibl oneparopa, KpUTepuid TMaroHaIM3uPyeMOCTH
orepaTopa.

21. ConpspkeHHOE OTOOpaKeHHE K JIMHEHHOMY OTOOpa)KEHUIO YHUTAPHBIX (€BKJIMJIOBBIX) MPO-
CTPAHCTB, €T0 CYIIIECTBOBAHNE U CIMHCTBEHHOCTb.

22. Martpuia conpsKEHHOTO 0TOOpaKEHUsI B OPTOHOPMUPOBAHHBIX 0a3ucax.

23. PaznoxeHne YHUTApHOTO (€BKIIMIOBA) MPOCTPAHCTBA B MPSIMYIO CYMMY sipa orepaTopa U
o0pa3a COIpsHKEHHOTO oIepaTopa.

24. Teopema lllypa nnst JIMHEHHOTO ONEPaTOpa YHUTAPHOTO IMPOCTPAHCTBA.

25. HopMmanbHbIil OmepaTop YHUTAPHOIO MPOCTPAHCTBA, CYIIECTBOBAHUE JJIsl HETO OPTOHOPMH-
poBaHHOTO 0a3uca u3 COOCTBEHHBIX BEKTOPOB.

26. YHUTapHBIN onepaTop yHUTApHOTO IPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIepaTopa.
27. DpMHTOB OTIEpaTOp YHUTAPHOTO MPOCTPAHCTBA, KPUTEPHHU.
28. OpToroHanbHbIM U CUMMETPUYECKUN ONEepPaTOphl EBKIMIOBBIX IPOCTPAHCTB, CBOMCTRA.

29. KBagpatnunas ¢opma, ee MaTpuiia U panr. M3meHeHne MaTpuisl GOpPMBI TP JIMHEHHOM
npeoOpa30BaHUM NTEPEMEHHBIX.

30. ITpuBenenue kBagpaTHIHON (HOPMBI MeTOIOM Jlarpanixa K KAHOHHYECKOMY BHTY.
31. HopmanbHbli BUA KBaJpaTHUHBIX (OPM.

32. 3aKoH WHEPIHHU JACHCTBUTEIHHBIX KBaPATHIHBIX (POPM.

33. Pacnanatormuecst KBaapaTHuHbIe (GOPMBI.

34. TlonmoXUTeIBHO OIpeIeIIeHHbIE KBAApaTHIHBIE ()OPMBI, KpUTEPHIA.

35. IlpuBenenue AeWCTBUTENHLHON KBaApaTHUHON (POPMBI K KAHOHUYECKOMY BHUIY C TOMOIIbIO
OpPTOTOHAJILHOTO NMpeo0pa3oBaHus IEPEMEHHBIX.

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

37. TImockocth B ad(MHHOM MPOCTPAHCTBE, IMApaAMETPUUICCKOE 3aJlaHue M 3aJaHHE CUCTEMOU
TOYEK B 00IIIEM PaCIIOIOKEHUU.

38. OOmre ypaBHEHHS ILIOCKOCTEH B €BKIMIOBOM TOYEYHOM IPOCTPAHCTBE, B3aUMHOE PacIio-
JIOJKEHUE IIJIOCKOCTEN.

39. IIpeobpa3oBanust KOOpIUHAT. J|BHKEHHUS, NX aHATUTUIECKOE 3a/IaHUE.
40. Buapl IBWKEHUH, UX KIacCHPUKAIUS.

41. Adpdunnsie npeodbpazoBanus adp(GUHHBIX TOUYEUHBIX MPOCTPAHCTB, FTEOMETPUUYECKHUI CMBICI
onpeaenutens ahpPuHHOrO MpeodpazoBaHusl.

42. KBagpukwu, nx apGuHHAS KIaCCUPUKAIIHSL.
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43.

® N kWD

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

TeopeTtuko-rpynmnoBas Touka 3peHUs Ha TEOMETPUIO.

YerBepThlil cemecTp

KomnbroTepHas anreOpa ¥ YUCIEHHBINA aHAIU3.
Mopeinb yucen ¢ INIaBaroLIE TOYKON, IPEUMYIIECTBA, HEJOCTATKY.

OmmoOKY OKpYTJICHUS, HApYIIIEHUE aCCOIIMAaTUBHOCTH.

Tounas nenouncieHHas apuPMETHKA, BBIYUCIUTEIbHASI MOJCIT.
AJITOPUTMBI M UX CIIOKHOCTb.

Krnaccudeckne anropuT™Mbl ETOYUCICHHON apu(METHKH.
Jlenenre OONBIINX YUCEI.

CYCTYHKHU B CUCTEME C 33JaHHBIM OCHOBAHUEM.

Anroput™m EBkinia. OLieHKa Cl10KHOCTH.

OTHoNIEHNE SKBUBAJICHTHOCTH.

OtobOpaxkeHus 1 aareOpanvdecKue CHCTEMBI.

I'pynner. Kosbna. Ioms.

ITonsa ¢ KOHEYHBIM YHMCIIOM 3JIEMEHTOB.

JenmumocTs nenbix yncesa. OIeHKH HauXyIIero ciaydas.
AnroputMm EBKiMzia 1 nienHbIe 1poOH.

[Ipeacrasnenue uppanvoHaIbHBIX YHCEI B BUJIE LIETHON JPOOH.
Paznoskenue 1enpIx Ynucesl Ha MHOKHTEH.

[Ipocteie uncna. OcHoBHas Teopema ApudMeTUKH.

OyHkuus Jiiepa, CBOMCTBA.

AJNTOPUTM T€HEPALMH MPOCTHIX YHCEIL.

[enbie yncna no Moaysro m. Beruersl, CBOMCTBA.

[IprMeHeHne TMHENHBIX CPAaBHEHHUH 110 MOAYIIIO M.

Teopembr ®epma, Ditnepa, Bunscona.

I'pexo-kuTaiickas Teopema 00 ocTaTKax.

Pasnoxxenne Ha MHOKHUTEIN OOJIBIINX IEIBIX YHCE]L.
CnucoyHoe npeICTaBIEHNE TOJTMHOMOB.

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

HNurepnonsiius Jlarpanxa Haj moiem.

JlemMMOCTh IOJIMHOMOB.

Anroput™m EBKIIMa HaT TOJIEM.

HenpuBoauMbie COMHOXUTENN MOJTUHOMOB.

Otnenenrie U annmpoKCUMAaIMs KOPHEN MOJTMHOMUAIBHBIX YPABHEHUM.

4.2.2 Cincoxk TMNOBBIX NMPAKTHYECKUX 3aJaHMI (Ul J1aOOpaTOPHBIX 3aHATUH, KOH-

TPOJIHBIX pabOT U IK3aMEHOB)
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1. Haiinure MHOXECTBO penieHuin CUCTEMBI JIMHEUHBIX YpaBHEHUH
X, —4x, =X, +3X, =-3
-2Xx, +8x, +3x, -8x, =8-
-X, +4x, +2x, -5X, =5

2. HaiimuTe ¢yHIaMEHTAIbHYIO CUCTEMY PEIICHUH CHCTEMbI JIMHEHHBIX OHOPOJHBIX ypaBHE-
HUU

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

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

3 4 1 2 9 8
3. Beruuciure matpuny AB—-2C ,rne A—|1 2| B:( ], c=l4 3|
4 3
2 1 3 2

MOMOIIBIO AJIEMEHTAPHBIX TNPeoOpa3oBaHUN HAWAWTE MATPUILy, OOpaTHYIO K MATPHUIIS

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

N b O

6. Pemmre cuctemMy JIMHEWHBIX ypaBHEHUMN ax -5y =4 MaTPUYHBIM CIIOCOOOM.
5x +2y =3
2 1 2
7. Pa3noxxure onpeneanuTellb a b c ™ OYKBEHHOMY psINly.
1 3 3
. . -7y =3
8. PemuTe cucreMy JTMHEWHBIX YpaBHEHUH o npaswity Kpamepa.
4x +3y =5
5 6 1 3
9. C noMo1IbI0 3JIEMEHTapHBIX MPE0OPa30BaHH BEIYUCIUTE ONPEACTUTETD 2 3 -1 2
2 3 0 1
4 6 -1 2
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10. Metonom OKalMJICHUS MHHOPOB BBIYUCIIUTE paHr MAaTPHUIIbI
2 -3 1 -2 1

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

A=

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

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

12. Haiinure kakyro-HMOy/Ib MaKCUMaJIbHYI JHUHEHMHO HE3aBHCHUMYIO IOJCHCTEMY CHCTEMBbI
CTPOK U1, U2, U3, Us, A€

u= (3-2,5-2),
u, = (6;-4; 2,-4),
u, = (3-2,1-3),
u, = (6;-4; 2;-3).

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

14. B nuneiinoi o6osiouke L (U1, Uz, Us, Us) HalauTe Takoi Oa3uc, 4TOObI CyMMa KOMITOHEHT
KaXKJO0W ero CTpoku ObL1a paBHa 3.

15. TIokaxuTe, 9TO CHCTEMA CTPOK Vi, V2, V3 06pasyer 6asuc mpocTpancTsa R ® u Haifaure xoop-
JIMHATHI BEKTOpa V B 9TOM Oasuce, T1ie

= (21 2),
(311,
= (22,0,
= &-2;2).

Vl
V2
V3
v
16. IlpeacrasbTe B anredpanyeckoil popme KOMIIIEKCHOE YUCIIO

L _3-2i+@-i)a+2i)
B 2—j

2 - -
17. Pemuts ypaBHeHHE X — (4 + I)X +5—1=0 u 3amucars ero xommiekcHsIe KOpHH B

anreOpanveckoit popme.

J3i-1
1—i

18. IIpencTaBuTh KOMILJIEKCHOE YHCIIO 7 = B TPUTOHOMETPHYECKOM popme.
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\/g_l 10
1-i

19. IIpencTaBUTh KOMILIEKCHOE YUCIIO 7 — B anreOpanyeckoit popme.

J3i-1

20. Beinucath Bce KOMIUIEKCHBIE KOPHU MATOM CTENEHU U3 Yuciia 7 = —— .

1-1

21. HaifTi 4acTHOE M OCTATOK MpPH JCJICHUH MHOTOYJICHA X5 + 5X4 + 6X3 — 2X2 —-3x+1

HA MHOTOWIEH 5X4 + 20X3 +:|.8X2 —4x-3.
22. Pa3noxutp MHOTOUJIEH 2x3 —3x 2 +1 1o crenensm 6unOMa X+ 3.

23. Haiitu paryioHaIbHbIC KOPHA MHOTOYJICHA 3X' —8x*+7x* —8x+4 u OMPECIIUTD UX
KpPaTHOCTb.

24. Haiimnrte HanOompImnii OOIWI IEIIHUTEND f (X) = X4 — 2X3 — X2 —X+3 u

g(x)=x°-1.

25. Haligure nuHEHHOE TMpeICTaBICHUE HAMOOJBIIETO OOMEro ACNUTENSS MHOTOYICHOB

f(X)=x"-2x°-x*—x+3 u g(X)=x"-1.

26. JlauHbrii MHOTOUNEH x1° + x2° + Xx3° — 2x1x2 — 2x1X3 — 2X2X3 MPEJICTABUTH B BHJIE MHOTOUICHA
OT AJIEMEHTAPHBIX CHMMETPHYECKUX MHOTOUYJICHOB.

27. Haiitu opTOHOpMHUpPOBaHHBIN 0a3uc moanpocTpanctBa U = L(a1, a2) eBKIHIOBA MPOCTPaH-
ctBa R*, re 1=(1,0,-2,2), a2=(2,3,-4,4).

28. HaiitTi opTOroHaJIbHYIO MPOEKIIHIO ¥ OPTOTOHABHYIO COCTaBJIsrolyio Bektopa b = (3,1,0,3)
Ha nognpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

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

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

31. Haiitu kakoii-HuGYyIb BEKTOP €IMHUYHON IIMHBI B YHUTApHOM IpocTpancTBe C2, KOTopblii
OpPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) 1 UMEET BEIIECTBEHHYIO MIEPBYIO KOMITOHEHTY.

2

32.IIpuBecTy BEIIECTBEHHYIO KBapaTHUHYIO GopMy 2x1x2 - X2° MeToaoM JlarpaHka K KaHOHU-

YECKOMY, a 3aTEM U HOPMAJIbHOMY BUY.

33. Onpenenuth paHr, WHJEKCHl MHEPIMH U CUTHATYPY JaHHOW KBaJpaTUYHOU POpMBI 2x1x2 -

xzz.

34. Pa3noxuTh B NMPOU3BEACHUE BYX BELIECTBEHHBIX JUHEWHBIX (POpPM KBagpaTHUuHyi0 (HopMy
3x1? + 4x2% - x32 + Sxaxz + 2x1xa.
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35. BEISICHHTB, Kakoe n3 JABYX oToOpaxkeHwii R® B R?, ompeseieHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) u (x1, X2) > (2x2, 2x1-x2)  Vx1,x2€R, ABIsSeTCS TUHEWHBIM OIIEPATOPOM H
yKa3aTh €ro MaTPHILy B CTAHAapTHOM Gasuce mpocTpancTsa R2.

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

[Ale= (

1 Oj, a JTMHEWHBIN omepaTop B TOro ke MpOoCTPaHCTBA B CTaHAAPTHOM Oasuce €1,e2 —

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

0
4 2 -5
37.Marpuna |6 4 —9| sBuaserca MmaTpuuiell JMHEHHOro omeparopa mpocTpaHctBa R® B
5 3 -7

cTanaapTHoM Oa3uce. Hailimute cOOCTBEHHbIE 3HAUEHHUS U BCE COOTBETCTBYIOIIME UM COO-
CTBEHHBIE BEKTOPHI OIlepaTopa.

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

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

39. BbIACHUTS, KaKue U3 CIeAYIONHIX YeThIpeX IMHEHHBIX ONepaTopos mpoctpanctea C? , MMe-

0 - 0 —iY(—=1 0)\(O0 i
OIIUX MAaTpuLbl BHIA ) , Sl B CTaHJapTHOM Oasmce, SBISIOTCS
1 O 1 0 1 1 0

HOPMaJIbHBIMH, YHUTAPHBIMHU UJIK SPMHUTOBBIMU.

40. Yka3aTh OpTOroHajabHOE MpeoOpa3zoBaHe MEPEMEHHBIX, PUBOSIIEE BEIICCTBEHHYIO KBa-
patuanyto popMmy  5x12 + 8x2% + Sx3® — 4x1x2 - 8x1x3 — 4X2x3 K KAHOHHUECKOMY BHJLY.

41. Jiuneitnble moanpocTpancTea L, u L, mpocTpaHcTBa R* HaTAHYTBHI HA CHCTEMBI BEKTOPOB
a;,a,,83 1 by, b,, by coorBercTBeHHO. HaliT 6a3uc cyMMbl 1 pa3MEPHOCTb IepeceueHUs Moa-

poCTpaHcTB Ly um L,, rme

a=(LL%L1),a,=(51-1-1),a =(L-11-1),
b, =(1-1-1,1),b, =(2,-2;0,0),b, =(3-1 L1)

42 Haiitu 6a3uc nepeceueHus oaAnpocTpaHcTs Ly u L, u3 3aganus 41.

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

1 2 -1
MaTpHIla KOTOPOTO B CTAHJAPTHOM 0a3uce UMEET BUJT 2 5 _3
3 7 -4
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44. Haiitn 6a3uc npoctpancTBa R®, B KOTOpoM MaTpuia omeparopa U3 3ajanus 43 MMeeT xKop-
JIAHOBY HOPMaIbHYIO (hOpMYy.

45. HaiiTi coGCTBEHHBIE TOAPOCTpaHcTBa onepatopa A : R® — R®, Marpuua koToporo B cTaH-

2 1 3
JapTHOM Oasuce umMeeTBUI | {1 5 g |-
3 6 8

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

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

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

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

1 3 O
3 5 2
0 2 -1

49. Tlokasats, uto BekTOpel A, d,, dy, rne &, =V, d, =V,, d, =V,, obpasyior He op-
TOTOHAIBHEIA Gasuc nuueiHoro moampoctpanctsa U = L(v,, V,,V,,V,) eBkimgoBa mpo-

ctpancTBa R* 1 ompesienuTh KOOPAMHATHI BEKTOPA V, B 5TOM Gasuce, 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. IlpuMeHHTH POLIECC OPTOrOHAIM3AIMH K CHCTEME BEKTOPOB @, a,, a, U3 3aianus 49.

51. Haiiti oproHOpMHpOBaHHEI 6asuc moanpoctpancta U u3 3amamms 49.
52. Haiitn oproronanpHyo npoekuuto sektopa V na noampoctpancteo U = L(v,, V,,V,,V,
eBKJIMI0BA MpocTpaHcTBa R, re

v, =(1112), v, =(0;2;0;2), v, =(2;0;0;2), v, = (1,1,-1,3),
v =(2;0;—-2;0)

53. Haiiti 6a3ucel o6pasa u sjpa omepaTopa IpocTpaHcTBa RS2, y koToporo mMarpuma B cTaH-
JapTHOM 0asmce ATOro MPOCTPAHCTBA UMEET BHUJL

1 2 -1
2 5 -3
37 -4
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[IOJICTAHOBKY (

54. IlpeacTtaBuTh B BUJE MPOU3BEICHUS HE3aBUCHMBIX IIUKJIOB B CHMMETPUYECKON TpyIe Sg

12 3 456 7 89

-2007
U OIPENIENIUTh €€ YETHOCTb.
5847 9 36 21

55. Tloctpouts Tabymubl Koau ajis MynbTHIUIMKATABHOW TPYIIIIBI i/i U  agIuTHBHOU

rpynnsl Zs, 10Ka3aTh ©30MOP(PHU3M ITHX TPYIIIL.

56. B aniuTHBHOM TPYIINE KIACCOB BBIUETOB Z1g YKa3aTh BCE €€ MOATPYIIITHI.

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

(23)}.

58. JIyd TOueUHOro eBKIHIOBA MpocTpaHcTBa E° nMeer Hauano B Touke (1; 0; 1) u Hampas-

nenune Bexkropa (1; 1; 2). BeisscHuTs, nmepecekaet jm oH mrockocts < (1; 1; 1), (1; 0; -1) >, u ec-

JIK TICPECCKACT, TO YKA3aTb KOOPAUHATBI TOUKHU IIEPECCUCHUS.

59

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

. Tlepecekatotcs 1 otpe3ku AB n CD TodyeuHOro eBKIMIO0BA mpocTpancTsa E°, ecmu A(3; 2;
5), B(-3; 2; 2), C(1; 0; 1) u D(-3; 4; 5).

Haiiti paccrosiHue MeXIy TEMH JBYMsSI TOYKaMHu U3 Tpex Touek A(1; 0; 1), B(0; 2; -1) n
C(1; 3; -3) TO4eUHOTO EBKJIMI0BA MPOCTPAHCTBA E°, KOTOPHIE JIEXKAT B OJHOM M TOM e T10-
JYMPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH, 33JJaHHOM ypaBHeHHEeM Xx —2y +27 = 1.

VYka3aTh BO3MOXHbIC KOOPIMHATHI KOHIIA B oTpe3ka 4B, nepneHaukynspaoro sekropam (1;
1;1;1),(1;-1;1;-0)u(1;-1; -1; 1), ecmm A(1; 2, 3, 4) v qiiuHa otpe3ka AB paBHa 5.

Haiitu Touky nmepecedeHus AByX MpsMbIX ag + ait u bo + bit, ecnu ao = (3;1;2;1;3),
a1 = (1;0;1;1;2), bo = (2;2;-1;-1;-2), b1 = (2;1;0;1;1).

Haiitn cucremy JIMHEMHBIX ypaBHEHMH, 3aJal0LIYI0 TUIOCKOCTh TOYEYHOI'O €BKJIMIOBA MPO-
crpanctBa E*, mpoxoasuryio uepes Touku (1;-1;1;0), (1;1;0;1) u (2;0;1;1).

Vka3aTh Kakoe-HHOY/b IBIKEHHE TOYEUHOTO eBKINI0BA TIpOCTpaHcTBa E°, oTo6pakaromee
KBaJpUKY (X1+x2)(x1+tx3) = 0, Ha KBAJAPHUKY, 33aHHYIO KAHOHUYECKUM YPaBHEHUEM.

Jins  mmockoctu  adduHHOrO mpocTpaHcTBa EY,  3amaHHON cHCTEMOW  ypaBHEHWid
X +X =X +Xx, =1
2 —x  +x _ 4 » YK@3aTh KaKylo-HHOY/Ib CHCTEMY TOUEK, 3]al0IMX €€ B 00ImeM
1 2 3 -
X +2X, —2% -X, =-1
PaCOI0KEHHH.
Omnpenenuth yroi Mexay nanuoi mpsmoii (1;1;1;0) + (0;1;0;1)t 1 maHHO#M MIOCKOCTHIO €B-

kmmzoa (0;0;0;1) + (1;0;0;1)s +(0;1;1;1)t + (0;0;1;1)r Toueunoro npoctpancTsa E,
Haiitu paccrosiaue ot touku (1;1;1;1) m0 TUMEpIIOCKOCTH, 3aJJaHHOW CHCTEMOW TOYEK B
obmem pacnonoxenun (0;0;0;1), (1;0;0;1), (0;1;1;1), (0;0;1;1) B eBKIMIOBOM TOYCUHOM
npocTpancTse E*..

Haiitu kocunyc yria mexay miockoctsio (1;1;2) +(1;0;1)s + (0;1;1)t u mumockocThio X1 +
X2 — 2X3 = 1 eBKIM0BA TOUEUHOTO TIPOCTpaHcTBa EX,
O6o3naunm F(k,t,a, ), (K, t —narypanbhble, &, § —Iemble 4ucna 3aBUCSIIAE OT KOM-

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

a =y = [5. Yucna s kotopsix d4 * 0 Ha3pBatoTCSA HOPMAIM30BAHHBIMH.
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70.

71.

72.

73.
74.

75.

76.

71.

78.

79.

80.

1.

82.

83.

&4.

85.

86.

87.
88.

89.
90.

91.

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

d = min..z|x — z|, Torna ecu v € F : |x — y| = &, 10 X oroxmectsnsiercs ¢ v, ¢
V2

1
OIIKMOKOM OKPYIJIEHUS . BHIUMCIMTE OMIMOKH OKPYTJIEHHS YHCEI U B F(2,3,-1,2)
4

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

Pemuth cucreMy anreOpanuecKux ypaBHEHHH BTOPOTO MOPSIKA U BEIYUCIUTH €€ HEBS3KY.
PeanuzoBaTh MOJEIH MIPEICTABICHUS TTPONU3BOIBHO OOJBIINX LETBIX YUCEN B BUC CITUCKOB.
PanronaibHbIC YuCa B BUJIE TIAPHI JUTHHHBIX 1EJIBIX YUCEIL.

Coznath mpoleaypsl pealu3yrollue onepanuu (CI0KeHUue, BbIUNTaHUuE, YMHOXKEHHE, Jiele-
HUE) C JUIMHHBIMH LIETBIMU YHCIIaMU (UCIIONIb3Ys KIIACCUYECKHE aJTOPUTMBI).

OLeHUTh KOJIMYECTBO OJHOPA3PAIHBIX YMHOKEHHM, UCIOIB3YEMBIX IIPU YMHOXKEHUH CTOJI-
OMKOM M-3HAYHOTO YKCIIa Ha N-3HAYHOE.

[Toka3atk, 94TO JBa JBY3HAYHBIX YHCIIA MOYKHO TIEPEMHOKHUTH, UCIIOJB3YS TOJIBKO 3 YMHOXKe-
HUS OJTHO3HAYHBIX YUCEII U YBEIMYNB YUCIIO CIIOKCHUH.

Haiitn anroputM neneHus IIMHHBIX YHCEN, HE TpeOyrommii Ooipiioro mepedopa mpu
HaXO0XJICHUU NIEPBON ITUPPHI YACTHOTO.

OrnucaTth anropuT™M MEpeBoja HATypaldbHBIX YMCEN U3 M-HUYHOM CHUCTEMBI CUHUCICHHS B n-
WYHYIO.

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

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

Hamucates nmporpammy, KoTopasi 10 JJaHHBIM (JICHb HEJIEH, Yachl, MUHYTBI CEKYHJIBI) OTIpe-
JIeIISIeT, CKOJILKO CEKYH/T ITPOIUIO ¢ Havdalla HeJIeTU M BBITIOJIHSAET 00paTHOE MPeoOpa3oBaHMeE.
[Toka3aTk, 4TO KOIBIO BEIYETOB MO MOJYIIO p° HE H30MOP(HO TOMIO U3 P> TEMEHTOB.
CocTaBuTh TaONHIy YMHOXKEHUS U AeNEHUS A5 Konel Zs u Zo u juig noneit GF(4) u GF(9).
JIns 3anaHHOM MaTpUILBI pasMepa p’ Ha p, Tie p=2 UM p=3 , IPOBEPUTH, ABJIAETCS U OHA
Tabnmureit ymHosxenus B none GF( p? ) npu kakoii-mu60 HyMepaluu SIeMEHTOB 3TOTO TOJIS.
Peanu3oBaTh anropuT™ JeNeHUs B KOJBIE BEIUETOB Zn(YIUTHIBAs BO3MOXKHOCTh MOTYyYEHHS
HEOJHO3HAYHOTO Pe3ysIbTaTa).

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

[TokazaTs, 4To 11€MTBIC aNTeOpanvecKre Yrciia 00pa3yroT moJe.

Haiitn MuaMManbHbBIA MHOTOWICH Haa Q mIst \/5 + \/§ .

JlokazaTh, 94TO pallMOHAIBHBIC YHCIIA MOTYT OBITH MPEICTaBICHBI OCCKOHESYHBIMU ITEPHOTH-
YECKUMHU M-UIHBIMU JAPOOSMHU, IPUYEM HEOTHO3HAYHO.

JlokazaTh, 4TO JIt00ast OeCKOHEUHas TIepUONYECcKas m-uIHasi JpoOb MPEICTaBISICT HEKOTO-
pO€ parroHaITBHOE YHCIIO.
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92

93.

94.

95.

96.
97.

98.

99

10

. Jokazatp, 4T0 M000€ MONOKUTEIbHOE paroHabHOE ynciao 0 < o < 1 MOXHO TIPEeICTaBUTh
B BHJIC CYMMI:I O6paTHBIX BCJIINYUH paBHHqHBIX HaTypaanHx YHUCCII. HOKa3aTL, YTO TAaKOC
MPEACTABJICHUE HE CIMHCTBEHHO.

Onucarp aIrOpUTM, BRIOUPAIOIINNA M3 BCEX BO3MOXKHBIX MPEJCTABICHUN TaKOTO BHUJIA €IUH-
CTBEHHOE.

JlaHo k& B3auMHO TIPOCTHIX HATypaJdbHBIX unceln m; > 1. J{nsa mroboro Habopa k 1enbIX Yucen

. k )
a;, HAlTH 1enoe a < Hi m; , Takoe, uTo a =a,(mod m,), s Bcex i oT / 10 k .

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

CTBI.

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

CdhopmynupoBaTh U peann30BaTh ATOPUTM, MPEICTABISIONIHNNA JTF00E MOJOKUTEIBLHOE pa-

uoHanbHOe ynciio 0 < o <1 B BHIIE CyMMbI OOPaTHBIX BEIMYHH PA3IMYHBIX HATYpPaIbHBIX

qHCe.

YcTaHoBUTE B3aMMHO-OAHO3HAYHOC COOTBETCTBUC MCKIY MHOXCCTBOM pPallMOHAJIBbHBIX

npo0eit 1 HEKOTOPHIM MOMHOKECTBOM OECKOHEYHBIX MEPHUOJMUSCKUX M-UIHBIX APOOEH.

. ChopmynupoBaTh U peaan3oBaTh aIrOPUTM MEPEBO/A PALMOHAIBHBIX YKcel B OecKoHeu-
HBIC TICPUOIUUECKUE M-UYHBIC IPOOH U 0OPATHO.

0. CdopmynupoBaTh U pearn30BaTh AITOPUTMBI apUPMETHUECKUX OMEpaluid Haj paruo-

HAJIBHBIMUA YHUCJIAMH, TMPEICTABICHHBIMU B BHJC OCCKOHEUHBIX MEPUOIUYECKUX M-UIHBIX

IpoOei.

4.2.3 TlpumepHble OMJIeThI K IK3aMeHaM

IlepBb1ii cemecTp

denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTeNbHOE YUPEKI€HHE BBICILIETO
oOpa3zoBanus «KyOaHCKHIl rocyapCTBEHHBIN YHUBEPCUTET»

1920
Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alNTreOpsl

Hanpasnenne noarorosku: 02.03.01 MaremMaTnka 1 KOMIBIOTEPHBIE HAYKH
Buier Ne *
1o pyHAaMEeHTaIbHOM U KOMIIBIOTEPHOH anredpe

1. OcHoBHasi cuCTeMa pEIICHHH CHUCTEMbl JUHEWHBIX YypaBHCHHWH, alITrOpPUTM €e
HAaXO0XIEHUsS C MWILUTFOCTpAlMend Ha IPUMEPE.
2. ®opmynupoBka TeopeMsl Jlamiaca, CIeICTBHE U 33ge ayowmnin kabeapo

3. 3anaua.
3aBenyroumii kadeapoit
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3amaua Ne *

(pynmameHTanbHas U KOMIbIOTepHas anredpa, 12-13 rp., 02.03.01, suBaps-2...)

Borunciure 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

d)enepanLHoe rocyaapCTBEHHOC 6IOI[)KCTHOC 06paSOBaTCJ'IBHOG YUpCKACHUEC BBICILICTO

npodeccuonansHoro oopazosanus «KyOaHCKU TOCYIapCTBEHHBI YHUBEPCUTET

1920

Kadenpa pynkimonanbHoro ananmsa u anreOpsl

Hanpasnenue noarorosku: 02.03.01 MartemaTrka 1 KOMIIbIOTEpHBIE HAYKU

Buaer Ne *

1o (hyHJaMEeHTaIbHOM U KOMITbIOTEPHOI anredpe

1. ®opmyna Myaspa.
2. CymMa H nepecedeHre NoAIpoCTPAHCTB BEKTOPHOTO MTPOCTPAHCTBA.
3. 3amaua.

3aBenyroumii kadeapoit
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3amaua Ne *

(bynnamentanpHas u KomrploTepHas anredpa, 12-13 rp., 02.03.01, urons-2...)

Haiinure HanbonbIimii o01mii geaureas MuorowreHos C(X) u d(X), rme

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

Tperuii cemecTp

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEIKIACHUE BHICIIETO
npodeccrnoHaabHoro oopazoBanus «KyOaHCKHiA TOCYIapCTBEHHBI YHUBEPCUTET

1920
Kadenpa pynkumnonanbHOro ananmsa u anredpsl

Hanpasnenue noarorosku: 02.03.01 MaremaTrka u KOMIIBIOTEPHbIE HAYKU
Buaer Ne 25
1o pyHAaMEHTaIbHOM U KOMIIBIOTEPHOH ayredpe

1. OproronanbHasi cucTemMa BEKTOpPOB, Ipoliecc oproroHanusanuu I'pama-IlImuara. [pume-
pBL.

2. ComnpsbkeHHOE OTOOpaKeHHE K JMHEHHOMY OTOOPaXEHHIO YHUTAPHBIX (E€BKIIMIOBBIX)
IIPOCTPAHCTB, €r0 CYUIECTBOBAHUE U €IMHCTBEHHOCTb.

3. 3amaua.

3aBenyroumii kadeapoii

3agaya Ne *
(pynnamenTanbHas 1 KOMIIblOTEepHas anredpa, 22-33 rp., 02.03.01, ssuBaps-2...)

[IpuBecTH KOMIUIEKCHYIO KBapaTHYHYIO GOpMy h K cymMe KBaJIpaToB M yKa3aTh COOTBET-
CTBYIOIIIEE€ HEBBIPOXKIEHHOE JINHEIHOE peoOpazoBaHNe IEPEMEHHBIX, €CIH

h=x"+3x2 —4xX,.
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YerBepThlii ceMecTp

®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKIECHUE BBICIIETO

npodeccrnoHaabHOro oopazoBanus «KyOGaHCKH rOCyJapCTBEHHBIH YHUBEPCUTET

1920

Kadenpa pynkunmronanbHOTO aHamm3a u areopsl

Hanpasnenue noarorosku: 010200.62 MaremMaTrka 1 KOMIBIOTEPHbBIE HAYKU

Bujaer Ne *

1o pyHAaMEeHTaIbHOM U KOMIIBIOTEPHOH anredpe
1. Anropurm reHepanuy IpoCTBIX YUCEI.
2. OtpeneHue U annpoKCUMalvs KOpHEH MOJIMHOMHANIbHBIX YPaBHEHUH.

3. 3apgauga.

3aBenyromuii kadenpoi

3amaua Ne*

(bynnamentanpHast 1 KoMmIptoTepHas anredpa, 22-33 rp., 02.03.01, urons-2...)

JlokazaTh, 4To Jr00asi OECKOHEUHas IMepuoaudeckas M-uyHas ApoOb Ipe-
CTaBJISIET HEKOTOPOE PAIIMOHATIBLHOE YHCIIO.

OI.[GHO'—IHI)Ie cpe€acTBa i MHBAJIWJA0B U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTAMMA 310pPO-
Bbi BLI6I/IpaIOTC}I C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(bI/BI/I‘{CCKI/IX 0COOEHHOCTEH.

— IIpH H@O6XO)II/IMOCTI/I HHBAJIWAaM W JIulaM C OrpaHUYC€HHBIMH BO3MOXHOCTAMMU 30pPO-
BbA IPCAOCTABIIACTCA AOMOJIHUTCIIBHOC BPEMA IJId IOATOTOBKH OTBCTA HA DK3aMCHE,
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— IIPU NPOBEJICHUH IPOLEAYPHI OLICHUBAHUS PE3YIbTATOB O0YyUCHHs] MHBAIUJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CPEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAUBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS
U MHBAJIMJOB IPOIEypa OLIEHUBAHUS PE3yJIbTaTOB OOyUeHHs MO AMCLUIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

IIponenypa oneHMBaHUS Pe3yJbTaTOB OO0Y4YEHMs WMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHMIUIMHE (MOJIYJII0) MPEeAyCMaTpUBaeT MPEAOCTaBICHHE HH-
dopmauuu B popMax, afalTUPOBAHHBIX K OTPAaHUUYEHUSM HX 370POBbS U BOCIPUATUS UHPOPMa-
IUH:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B TieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBI TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Haromuxcs.

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 OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM

IJIS1 OCBOCHHUS THCIHHUILINHEI

5.1 OcHoBHas JiMTEpaTypa:

1. Kypom, A.I'. Kypc Beicuieii anre6psl [DnekTpoHHBIH pecypc] : yueb. — DIEeKTpOH. JaH.

— Canxkr-IlerepOypr : Jlanb, 2013. — 432 c. — Pexum gocryma:
https://e.lanbook.com/book/30198

2. ®annees, JI.K. Jlexuuu no anredpe [DnekTpoHHLIl pecype] : yueb. mocobue — Diex-

TpoH. naH. — Cankr-IlerepOypr : Jlanb, 2007. — 416 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/397

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

. Kocrpukun, A.W. Beenenune B anredpy. Yacts 3. OCHOBHBIC CTPYKTYPHI [ DIIEKTPOHHBII

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

. Mansues, A.1. OcHOBBI THHEHHON anreOpsl [ DIEKTPOHHBIN pecypce] : yued. — Dnek-

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

. Epmonaesa, H.H. IlpakTuueckue 3anstus o anredpe. D1eMeHTbl TEOPUU MHOXKECTB,

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.

. bupkro¢, I'. CoBpemennas npukiagHas 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-TEJEKOMMYHHMKAIMOHHON ceTtn «HHTep-

HET», H606X0)II/IMI)IX AJisi OCBOCHHUSA JUCHUIIJIHHBI

1.

2.

3.

[Tpockypsikos 1.B. CoopHUK 33724 110 TUHEHHON anredpe [InekTpoHHbIH pecypce]. - CII6.:
Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/.

Koctpukun A.M. COopHuk 3amad no anredpe [DnexTpoHHBI pecypc]. - M.: ®DU3MAT-
JINT, 2007. - URL: http://e.lanbook.com/view/book/2743/.

®dannees, J.K. 3agaun mo Beicuieii anredpe [DnekTpoHHbIN pecypc] : yueb. / I.K. danne-
eB, N.C. Comunckuit. — DnektpoH. naH. — Caunkt-IlerepOypr : Jlanp, 2008. — 288 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/399

7 MeToauyeckue yKazaHusi JAJIsl 00y4aIOIIHUXCS M0 0CBOEHHU IO THCUUILTUHBI

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 3a,[[aHHfI, KOHTPOJIbHBIX pa60T, KOJII10-

KBUYMOB M 3K3aMCHOB. HpeﬂnonaraeTcsi CaMOCTOATCIIbHOC U3YYCHHUEC CTYACHTAMHU TCOPCTUUC-

CKOI'0 MaTepuajia 1o T¢cMaM, yKa3aHHbIM B pa3Jiciiax TaGHI/II_IBI 23.1 (BO BTOpOM 3.633.116 coacep-

KaHUA pa3zienia), a TakKe MOJroTOBKa CTyJeHTaMu 2-To Kypca (B 3-eM u 4-oM ceMecTpe) JoKJia-
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J0B IO CaMOCTOATCIIbHO HN3YYCHHBIM TEMaM. KOHTpOJ'IB BBIITIOJTHEHHUA 3TOr0O BHJa CaMOCTOS-
TEeIbHOM pa60T51 CTYACHTOB OCYIICCTBIISICTCA BO BPCMA KOHCyJIBTaI_II/Iﬁ (BBIBI:IBHBIX U 11O XKCJ1a-
HUIO CTyI[eHTa), W Ha MPAKTUYCCKUX 3aHATHAX B XOAC AOKJIaaa (KOI‘I[a TEMa A0KIaJga COOTBCT-
CTBYCT TECMC SaHSITI/ISI) WJIA 110 MIUCBMCHHOMY OTUYCTY O IMOATIOTOBKEC K JOKJIAAy.

B ocBoeHWU IUCIUIUIMHBI WHBATUAAMU M JIMIIAMH C OTPAHHUYECHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAlMHM) —
JOTIOTHATENIFHOE pa3bsCHEHUE YyUeOHOro marepuana. VHIWBHIyadbHBIE KOHCYJIBTALUUA IO
IPEMETY SIBISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIONIMM WHAWBHIyAIH3allUd OOYYCHUS U
YCTQHOBJICHHIO BOCIHUTATEILHOIO KOHTaKTa MEXIy IpenojaBareieM U O0O0ydaroumMcs
WHBAJIUIOM HITH JUIIOM C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBBSI.

Buasi camocTosiTeJibHOM PadoThI

O6H321TCJIBHBIMI/I HpI/I I/I3yT-IeHI/II/I JOUCHUITIINHBI (((DYHI[aMeHTaJILHaSI nu KOMHBIOTepHaSI all-
re0pay» SBISAIOTCS CIEAYIOIINE BUIbI CAMOCTOSATEIBHOM paboThI:

- pa3bop M CaMOCTOSATEIHFHOE U3YYCHHE TEOPETHUCCKOTO MaTepHayia 1Mo KOHCIIEKTaM JIeK-
UHI U 110 y4eOHBIM ITOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

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

- IOJTOTOBKA K KOHTPOJLHBIM paboTam;

- IOATOTOBKA K JIOKJIAy;

- IOATOTOBKA K KOJIJIOKBHYMaM;

- IIOJATOTOBKA K DK3aMEHaM.

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

JIisi TOITOTOBKM K OTBETaM HAa TEOPETHYECKHE BOIPOCHI KOJUIOKBUYMOB M IK3aMEHOB
CTyJIeHTaM TepBoro Kypca (1-2 ceMecTpsl) JOCTATOYHO UCIOJIB30BATh MaTEpHall JICKIIUN, KOTO-
pBIi TaKXkKe COAEPKUTCS B UCTOYHHMKAX [1 — 2] U3 myHkTa 5.1 B CIIMCKE OCHOBHOM JINTEPATYPHI.
OpnHako cTyaeHTaM BTOporo kypca (3-if u 4-if cemecTpsl) MaTepuana JEKIHUA A TOATOTOBKU
JIOKJIaJIOB HEJ0CTaTOuHO. Beck TeopeTndeckuii Matepual, HeOOXOIUMBIN s cIa4 YK3aMEHOB
B MIEPBBIX TPEX CEMECTPaX, COAEPIKUTCS B YUEOHBIX MOCOOMSIX U3 CIHCKA OCHOBHOM JIUTEPATYpPhI
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 ciydae 3aTpynHeHui, BOZHUKAIOIUX Y CTYJIEHTOB B IIPOLIECCE CAMOCTOSITENIbHOTO U3y4e-
HUS TEOPHH, NPENOAABATEND PA3bICHIET CIOAKHBIE MOMEHTHI HA KOHCYJIbTALUX.

7.2. MeToan4yecKkne yKa3aHUsI K CAMOCTOSITEJbHOH MOATOTOBKE CTYJACHTOB K BbI-
MOJIHEHHMIO 32JaHUH 110 TeMaM JIAa00PaTOPHBIX 3aHATHI

J171s BBIMIOTHEHHSI TOMAITHETO MPaKTUYECKOTo 3aJaHusl HEOOXOAUMO pa3odpaTh MaTepu-
ajJ MO COOTBETCTBYIOLIEH Te€M€ MPAKTHUECKOro 3aHATHs. IIpu 3TOM HCMONB3YIOTCS yKa3aHUs,
JMaHHBIE TIPETIOoJaBaTeNIeM B XOJ€ 3aHITHsI, a TAKXKe TEOPETUUECKUN MaTepua, B KpaTkoi ¢opme
UMEIOIHiCcS B cOopHHKax 3am1ad [1 — 3] B criucke U3 myHKTa 6. ECITM CTY/IEHT HE CMOT MOHSTH
MIPUBEJICHHBIN B YKa3aHHBIX 33JJaYHUKAX pa300p THUIIOBBIX MIPUMEPOB B TOW CTENEHU, YTOOBI Ca-
MOCTOSITEJIbHO HCIOJIb30BaTh MPEJI0KEHHBIA JITOPUTM JUTsl PEIICHUs 3aJaHus, TO OH MOXET
MOJIYYUTh KOHCYJbTALUIO TPETOaBaATEs.
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7.3. Meroauyeckue yKa3aHHsi K CAMOCTOSITEJIbHOI NMOATOTOBKE CTYJAEHTOB K BbI-
MOJTHEHUI0 KOHTPOJIbHBIX padoT

B 1-oM cemecTpe mMpoOBOIUTCS CaMOCTOATENbHAs paboTa (pa3pemaeTcsi NCIOIb30BaHUE 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 padoT.

7.4. MeToanuecKkue yKa3aHusl K CAMOCTOSITEIbHOM MOATOTOBKE CTYAE€HTOB K JIOKJIAXy

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
(mpotokoa 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
crhucka JnaroTcs B Tabnuie myHkTa 4.1.3. Teoperndeckuid MaTepuain Juis MOJATOTOBKH K KOJUIO-
KBUYMY MO>KHO HaliTH B MCTOYHMKAX JUTEPATYphl, ONUCAHHBIX B MMyHKTE 5.1. [lonoxxurenbHbii
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 UTOrOBOro KOHTPOJIS 3HAHUH CTYIEHTOB IO JHUCIIH-
wnHe «DyHIaMeHTallbHAsS ¥ KOMIBIOTEpHAsT aredpay SBISETCS dK3aMeH. J[1s moAroTOBKH K
9K3aMEHY CTyJEHTaM HEOOXOIUMO BBIOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIBHBIC PabOTHI
(cm. myHKT 4.1.1). DK3aMeHAIMOHHBIN OWIIET COCTOMT U3 TPEX BOIMPOCOB — JBYX TEOPETHYE-
CKHUX U OJIHOTO mpakTtudeckoro (cMm. myHKT 4.2.3). [Ipu BbICTaBIeHHH OLIEHKH TaK)K€ YYHTHIBA-
eTCsl yCIeBAaeMOCTh CTYJEHTa B TEUEHHE CEMEeCTpa: aKTMBHOCTh HA JIEKIIMOHHBIX M IMpaKTH4e-
CKUX 3aHATHUAX, KAYECTBO BBHIMIOJHSEMBIX B TE€YECHHE CEMeCTpa 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 3K3aM€Ha OLICHUBAETCA B TpHU Oajuta. Takke B X0/1€ IK3aMEHa 3aJ1al0TCs 1Ba JOMOJIHU-
TENBHBIX BOIpoca (He 00s3aTeIbHO 10 BOMPOCcaM OMIIeTa), B KOTOPBIX TpeOyeTcs chopMyIrupo-
BaTb HEKOTOPOE OMNpEJAeNiCHWE WM YTBEpXkKACHHE. [[OMOJHUTENbHBIN BOMPOC OLICHUBACTCS B
onuH Oami. OleHKa «HEYAOBIETBOPUTEIHHO» HA SK3aMEHE CTaBUTCS, €CIHM CTYJIEHT HaOpam
MeHbIIe 4 0aoB; OI[EHKA «YIOBIETBOPUTEIHLHOY, €Clii HaOpai 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. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJb3yeMbIX NPH OCYLIECTBJICHUHN
00pa30BaTeIbLHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOI M.

He nmpunaraercs.

8.2 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO 00ecTIeYeHUs!
— Microsoft Windows

— Microsoft Office

— MathCAD

8.3 Ilepeuenb HE0OXOAUMBIX HMHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM
OnektponHas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9 MartepuajibHO-TeXHUYeCKas 0a3a, HeoOXoAuMasi Il OCYIeCTBJICHUsS 00pa3oBa-
TeJBHOI'0 MPoLecca Mo AUCHMUILINHE

No Bix pabor MarepuanbHO-TeXHUYECKOe 00eCTiedeHe TUCIUILTUHBI (MO-
B P JIyJIs1) ¥ OCHAIIIEHHOCTh

1. Jlekunonnsele 3auATHs | JIEKIIMOHHAasT ayAUTOpHUsA, OCHAIIEHHAas MPE3EHTAIMOHHOU

TEXHUKON (IPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ...) H CO-
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http://www.elibrary.ru)/

OTBETCTBYIOIINM TporpaMMmHbIM obecrieuenuem (I10) 302H,
303H, 308H, 505A, 507A;.

JlabopaTopHble  3aHs-

THA

CnenuanbHOE MOMEIICHUE, OCHAIIEHHOE JIOCKOM, MapKepaMu
u meaom 310H, 312H, 314H.

I'pynnoBele  (MHAMBU-
NyallbHbIE) KOHCYJIbTa-
97071

Aynurtopus (kabunet) 314H

Tekymuid  KOHTPOJIb,
MPOMEXYTOUHAsl aTTe-
cTanus

Aynurtopus, (xkabuner) 302H, 303H, 308H, 310H, 314H,
505A, 507A.

CamocTosiTenbHas pa-
oora

Kabuner miast caMOCTOATENbHOM pabOoThl, OCHAIEHHBIA KOM-
NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYEHUS K CETU
«HTEepHET», MPOrpaMMOM 3KpaHHOTO YBEIMUYEHUs U obecrie-
YEHHBIH  JIOCTYIOM B  3JIEKTPOHHYI  HMH(OpPMaIMOHHO-
obpasoBarenbHyto cpeny yausepcurera. (309H, 320H)
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PEITEH3HA
na paGouyio nporpammy auctunnsae GYHIAMEHTATIBHAA H KOMITbHO-
TEPHAS AJITEEPA no Hanpaenermo noarorosku 02.03.01 MATEMATHEA H
KOMITLIOTEPHEIE HAVKH (ypoeens GakanaepHara), NOATOTOBISHHYIO KaH-
JMmaTaMH (H3.-MaT. HAYE, DOUeHTaMH Kadeapsl GyHKIHOHATEHOTO aHanK3a | an-
rebpel Kyol'Y Turossmd I'.H. w mouerToM xapeapsl MaTEMATHIECKHK H KOMIE-
TepuEix Metonoe Ky6l'y Mapkoscxkum AH.

PaGouas mporpaMma THCIHIUTHHE «PyHIaMEHTAIbHAS H KOMIIBIOTEpHAR an-
refpa» ONHMCEIBAET MATEpHAN HETBIPEX CEeMEcTpOB, B MEPBRIX TPEX HI KOTOPLIX
H3yuaeTcd (PYHAAMEHTANBHAS, 4 B YETBEPTOM — KOMMBIOTEpHAR anredpa,

B mepBOM CeMecTpe MaaraeTca BBeneHHe B ofuryio anredpy, KoTopas co-
NepUAT TEOPHIO CHCTEM JNHHEeHHBIX ypapHeHMi, MATpHL, OnpeienHTencii, oTob-
paKeHHi MHO®ecTs, KnaccHpHKaIHIO AnreSpaieckiX CHCTEM. Bropol cemectp
Gonee afcTpakTeH. 3Iech PACCMATPHBAKITCA KOMIEKCHEIE MMCN4, MHOTOHICHL,
BEKTOPHEIE MPOCTPAHCTBA, MPOCTPAHCTBA CO CHAMAPHBIM MPOM3BEACHHEM. 3TOT
MaTepHan HeoOXOIHM A TPETHEND CeMECTPa, B KOTOPOM H3NAracTCH Teopusi JIH-
HefiHEIX oToOpameHunil BEKTOPHEIX NPOCTPAHCTE. JaBepllaeTcs TPeTHH cemecTp
TeopHeii KBaNpaTHYHEDS (OpM H 3MeMeHTaMu MHOTOMepHOH reometpuu. B €eT-
BEpPTOM CEMECTPE W3YYAIOTCH KOMILHTEpHBIE METOJEl B MPHMOMEHHH K TEOPHH
YHCEN M TEOPHH MOTHHOMOB.

[IpH OCBOEHHH JHCIMIUTHHE BeIpaGaThisaeTcd OGlleMaTeMaTHYECKad Kyb-
Typa: YMEeHHE JIOTHYECKH MEICTHTE, TPOBONTE J0Ka3aTe/1bCTBa OCHOBHBIX yTBEp-
i IEHAT, YCTaHABNIHEATE JOTHYECKHE CBA3H MERLY MOHATHAMH, NPHMEHSATE NOIY-
yeHHBIS 3HAHHA [U1A pelueHud anrefpanveckux 3a1a4 H 3a1ad, CBAIAHHEX ¢ IpH-
TIOWEHHAMH anredpadyeckKHX MeTON0E.

VyuTEIBad  BEINCHINOWEHHOE, CUMTAl0, YTo pabouas nporpamMma JHCIH-
wmEsl OYHIAMEHTAJIBHAS M KOMITBIOTEPHAS AJITEBPA cooTset-
CTBYeT TocyJapcTECHHBIM TpebOBaHHAM K MHHHMYMY CONSPHAHHA H YPOBHIO
MOArOTOBKH BHITYCKHHKOB no Hanpaeienmio nogrotosxu 02.03.01 MATEMA-
THEA M KOMIIBHOTEPHBIE HAYEM, u mower GeiTe pexoMeHIOBaHa JUIA
BEICITHX 3aBCIEHHI.

Jasemyronmit kadenpoii obueld MaTeMaTHKH

Ky6 I'TY, xannuaar Guz.— Mar. Hayk, JOUeHT /—\
AL

Tepemenxo H.B.




PEIIEH3UA
Ha pabouylo IporpaMMy AHCHHIIHHL «DYHIAMEHTATBHAS ¥ KOMITBIOTEPHAS an-
redpa» no sHanpasneHdio noarorosku 02.03.01 «MaremaTHka H KOMNBIOTEpPHBIE
Hayki» (ypoBeHs OakanaspmaTa), MOATOTOBICHHYIO KaHIMAATaMH (DH3IKKO-
MaTeMaTH4YeCKHX HayK, joueHToM Kadeapr! QYHKUHOHANBHOIO aHamu3a | anreb-
pei KyOI'Y Tutosim I''H.u foLeRTOM Kadeapsl MATEMATHYECKHX U KOMITBIOTEp-
HBIX MeT0o10B KyOI'Y Mapkosckum A.H..

Kypc «®yHnaMeHTaNsHOM H KOMIBIOTEPHOH anreGpsDy pacCYUTaH Ha YeThl-

pe ceMecTpa, TpH CeMecTpa H3yuaeTca OyHIaMeHTalbHas anrebpa, a YeTBEepTHI —
KOMIIBIOTEPHAS.

Hazpanue u comepixanue paboyeii nporpammsr cooreerctayer ®I'OC BO no
HanpasneHHio noaroTrosku 02.03.01 «MaremaTHKa B KOMIBIOTEPHBIE HAYKHY
(xBanudukanus (crenens) «Gakanaspy).

B nponecce obydeHus mucumunnupe BoipabateiBaioTcs ofwe mpodeccro-
HanpHele (OIIK-1) u npodeccuonansusie (IMK-3, TTK-9) xomnerenunn. ITocne
H3YYCHHS JUCUMIVIMHEI CTYICHTHI MPHOOPETAIOT IOTOBHOCTh MCIIOIB30BATE (yH-
JAaMeHTaNbHbIe 3HaHHA B oOmacTu anrebpe!l B Oyaymeid npodeccHOHANbHON aes-
rensHocTH (OINK-1). Ha mpoTxeHHH BCeX YeThIpeX CEMECTPOB Y CTYACHTOB
GopMupyeTcs CMOoCOGHOCTE YMEThH  CTPOTO JIOK&3LlBaTh YTBEPKICHHE, YMEeTh
cOpMyTHPOBATE PE3YNLTAT ¥ YBHETH CAEACTBHA NOMyYeHHoro pesyabrata (ITK-
3). Taxxe BeIpabaTeIBaETCA CHOCOOHOCTH OPraHM30BLIBATH CBOIO yueOHYIO Jes-
TENBHOCTD JUIA CAMOCTOSTENBHONO U3YYeHHS HOBOIO MaTepHana, HeoOXOaHMOro B
Oyaywmei npodeccronansroi nestensHoctH (ITK-9). KpoMe yKazaHHEIX Komrie-
TCHUHH NpH OCBOCHMM MaTepuana BeIpabaThiBaeTcs olleMaTeMaTH4ecKas KyJlb-
Typa. B pabouel nporpamMMe A KaXIoro ceMecTpa NPHUBOAUTCS JOCTATOUHO Mo~
ApoOHLIHA CNHCOK TEOPETHYECKHX BONPOCOB M BCEX THIOB MPAKTHYECKHX 3aJanmii,
KOTOpPBI® CTY/IeHTHI JO/KHEI OCBOHTE B IIPOLECCe HIYYeHUsS AMCLATIIHHEL.

Cumrato, uro paGouas nporpamMmMa QTHCUMIVIMHBL «DYHIaAMEHTAIBHAS H KOM-
neloTepHasn anredpa» COOTBETCTBYET rOCYIAapCTBEHHBLIM TPeOOBAHHAM K MHHHMY-

MY COIep:KaHHsA ¥ YPOBHIO MOArOTOBKH BEIMYyCKHHKOB 1Mo Hanpapnexuio 02.03.01
«MaremMaTHKa H KOMIBIOTEPHBIE Haykn» (YpoBeHs DakanaBpuara).

Jouent kadeaps! nHPOPMALHOHHEIX
rexsonorud Kyd I'Y, kana. pus.— mar. Hayx ‘ 7
Iapkyma O.B. It
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