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1. ey u 3224 U3yYeHH sl JUCHUTIIMHBI.

1.1. Ileab ocBOEHUSA AUCHUATIIHHBI

®opMUpOBaHHUE Yy CTYACHTOB (paKyjIbTeTa MATEMaTHUKH MU KOMIIBIOTEPHBIX HAYK (HaIlpaB-
nenus 02.03.01) 6a30BbIX 3HAHMIA 10 QyHIAMEHTAIHLHON M KOMITBIOTEPHOW anredpe B TeUeHHE
HEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaum AMCUHUIIMHBI

[TonydyeHne OCHOBHBIX TEOPETHUUYECKHUX CBEICHUM, Pa3BUTUE MMO3HABATEIBHOMN JIESATENb-
HOCTHU U IPUOOpETEHNE MPAKTUYECKUX HABBIKOB pa0OThI ¢ MOHATHIMH I10 CJICAYIONIUM pa3ieiaam
anreOphl: CUCTEMBI TMHCHHBIX YPAaBHEHUN, MATPUIILI U ICUCTBUS HAJl HUMH, OIIPEICITUTEITN, KOM-
TUIEKCHBIE YMCJa, MHOTOUWICHBI, ajlredpandeckue cUcTeMbl (TPYIIbI, KOJbIa, BEKTOPHBIE MPO-
CTpaHCTBa, AJIreOphI), KOHEYHOMEPHBIE BEKTOPHBIC MPOCTPAHCTBA, IMHEHHBIC OTOOPAKCHUS BEK-
TOPHBIX MPOCTPAHCTB, MHBAPUAHTHBIE MOANPOCTPAHCTBA JUHEUHBIX OINEPATOPOB, >KOPJAHOBA
HOpMasTbHasi (hOpMa MATPUIILI JIMHEHHOTO OTepaTopa, CONMPSKEHHOE OTOOpaKeHUE, KAaHOHUYE-
CKUI BUJI MATPHUIl TUHEHHBIX (HOPMaJIbHOTO, CAMOCOMPSIKEHHOT0, OPTOTOHAIBHOTO UJIM YHUTAP-
HOT0) OIIePaTOPOB, KBaIPAaTHUHBIC ()OPMBI, YJIEMEHThI TCOPUH YUCEIT, U TCOPUU KOHCUHBIX MOJICH,
OCHOBBI TCOPUM TPYIII, JCHUCTBUS TPYII HA MHOXECTBaX, (PAKTOPTPYIIBI U TOMOMOP(HU3MBI
CPYIIIL.

1.3. MecTo AMCUUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuna (b1.0.18) «®yHnaMeHTanbHas 1 KOMITBIOTEpHAs aJireOpay 1o HarpasJe-
Huto 02.03.01 MaremaTuka 1 KOMIBIOTEpHBIE HAyKH (YpOBEHb OakajlaBpHaTa) OTHOCUTCS K 00s-
3aTeJbHOM YacTu nepBoro 0J0Ka y4eOHOT o IIaHa, SBIISIOIIErocs CTPYKTYpHBIM 31emenToM OOIT
BO. [qucnumunza n3yqaercs ¢ 1-ro no 4-ii ceMecTpsl, 3HaHHUs, IOJIYYEHHBIE B ITPOLIECCE €€ U3Y-
YEHUsI, UCIIOJIb3YIOTCSl B aHAJTUTHUECKON IeOMETPUH, MaTEMaTUUECKOM aHalu3€e, PYyHKIIMOHAb-
HOM aHanu3e, 1updepeHnalbHON TeOMETPUN U TOMOJIOTHH, TU(PepeHINaIbHbIX YPABHEHUSX,
JUCKPETHONM MaTeMaTHKE M MaTeMaTH4YeCKOHl JIOTMKE, TEOPUU YMCEN, METOJIaX ONTUMHU3ALMU U
ap.. Cuymarenu B IEPBOM CEMECTPE JOJDKHBI BJIAJETh MATEMAaTHYECKMMU 3HAHUSMHM B PaMKax
IIPOrpaMMbl CpPEHEN LIKOJIBI, a CIyIIATeNn BO 2-M, 3-M U 4-M ceMecTpax — 3HaHUSIMU, MOTY4EH-
HBIMH I10 TaHHOW JUCLUIUINHE, B IPEABIAYIINX CEMECTPAX.

1.4 Tlepeyens NJIaHUPYEMBIX Pe3yJILTATOB 00y4YeHUsI M0 TUCHHUIJIMHE, COOTHECEHHBIX
¢ IJIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUsI 00Pa30BaTeIbHON MPOrpaMMbI

[Tpu ocBoeHMM TUCTUTUTHHBI «DyHIaMEHTAIbHAS W KOMITBIOTepHAs aJireOpay BhIpadaThI-
BaeTcs o0IeMareMaTuieckas KyJbTypa: YMEHHE JIOTUYECKH MBICIUTh, TPOBOJUTh JOKA3aTelb-
CTBa OCHOBHBIX YTBEPKJICHH, YCTAHABIMBATD JIOTHUCCKHUE CBSA3H MEXTY MMOHATUSIMU, TPAMCHSTh
MOJTyYeHHBIC 3HAHUS JJIsl PEIleHUs aareOpandecKux 3ajad U 3a1ay, CBSA3aHHBIX C KOMITbIOTEP-
HBIMH TIPHJIOKEHUSAMH alireOpandecKux MeTo1oB. [loirydaemble 3HAHUS JIe)KaT B OCHOBE MaTeMa-
TUYECKOTO 00pa30BaHus U HEOOXOAMMBI JJIsi TOHUMaHUS U OCBOEHUS BCEX KYPCOB MaTEMaTHKHU.

[Ipomecc m3ydeHWs NUCIUIUIMHBI HAmpaBieH Ha (HOPMHPOBAHHE CIICAYIOIIMX KOMITC-
terruii: OIIK-1, ITK-1, TIK-2.



KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUSA
KOMIICTCHIIMHN

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCIHUILIINHC

OIIK-1. CrocobeH KOHCYIBTUPOBATh M UCIOJIB30BaTh (PyHAAMEHTAJIBHBIC 3HAHUS B OOJIACTH MaTeMaTHYECKOTO
aHaM3a, KOMIDIEKCHOTO M (DYHKIIMOHAJIFHOTO aHaJIN3a, anreOpsl, aHATUTHIECKON TeoMeTpuH, Tu(QepeHITHaIb-
HOH reOMETPUH U TOMOJIOTUH, TU(depeHHaNbHBIX YPaBHEHNH, IUCKPETHOW MaTeMaTHKH 1 MaTeMaTHYeCKO J10-
TMKH, TEOPHH BEPOSITHOCTEH, MaTEMaTH4ECKON CTATUCTHKU U CIy4allHBIX MPOLIECCOB, YUCIEHHBIX METOJIOB, TEO-
PETUYECKON MEXaHHUKH B TPO(eCCHOHATIBHON IS TEIbHOCTH

HOIIKB-1.1 [leMmoHCTpHUPYET HABBIKH BBHITIOTHEHUS
CTaHAAPTHBIX JEHCTBUH, PEILICHUS TUIIOBBIX 3aJa4 C
Y4ETOM OCHOBHBIX IIOHATHH 1 00IINX 3aKOHOMEPHO-
cTel, popMynupyeMbIX B paMKax 0a30BbIX Marema-
THUYECKHUX U €CTECTBCHHOHAYYHBIX JUCIUIIIHH.

HOIIKB-1.1.3-1. 3HaeT OCHOBHBIE MOHSATHS W TEOPEMBI
Kypca B JIOCTaTOYHOM Mepe, YTOOBI MX HCIOJIb30BaTh JIJIs
pelIeHys TUMOBBIX 3a/1a4 MO JUCLUILINHE.

HOIIKB-1.1Y-1. YMeeT UCnoap30BaTh MPHOOPETCHHBIC
3HAHUA B MPOLIECCE U3YyUEHUS AUCUUTUINHBI JJIs BbIpa-
OOTKH IJIaHA MOIIATOBOT0 PEIICHIS 33]1a4 Pa3HOTO
YpOBHSIL.

NOIIKb-1.1Y-2. Bnameer HaBHIKAMH BBITIOJHEHUS CTaH-
JApTHBIX [JEUCTBUI, MO3BOJSAIOLUIMX CBOAWTH pPEIICHUE
CII0>KHOM 3a/1a4H 10 AUCIUILINHE K PELICHUIO MPOCTEHIITIX
TUIIOBBIX 3aJa4.

NOIIKB-1.2. Bnaseer ¢pyHnaMeHTaIbHBIMU 3HAHH-
SIMH, TIOJTyY€HHBIMH B 00JIACTH MaTeMaTHYECKUX U
(1) ecTecTBEHHBIX HAaYK.

HOIIKB-1.2. 3-1. 3HaeT onpeenéHHble IOHATUS U YTBEP-
JKACHUS Kypca B 00BbEME, JOCTATOYHOM JJIsl YCHEIIHOIO
IIPOXOXKACHUS TEKYLIEH U IPOMEKYTOUHOM aTTeCTalui 110
JIUCHIUIUIHHE.

NOIIKb-1.2. V-1. YMmeer npuobpeTaTs ¥ UCIOIH30BAThH
(dbyHIaMeHTaIbHbIE 3HAHUS 110 AUCIUIUIMHE B IIpOIIecce
pELICHUH NPaKTHIECKUX 3a1aHHH.

HOIIKb-1.2.Y-2. BnageeTr pyHIaMeHTaNbHEIMA 3HAHH-
SIMH, TIOJTy9CHHBIMH B PaAMKaX M3y9aeMOU JUCITUTUTHHEL.

MK-1. CriocobeH neMOHCTPUPOBATh 0a30BBIC 3HAHUS
poBaHus M ”HYOPMALMOHHBIX TEXHOJOTHH.

MAaTEeMAaTUYCCKUX U CCTCCTBCHHBIX HAYK, OCHOB ITPOIrpaMMHU-

UIIKB-1.1. CriocobeH pemath akTyaJdbHBIE W BaXK-
HblEe 3314y (YHIaMCHTAJIbHOW M NMPUKIATHOH Ma-
TEeMaTHKH

UIIKB-1.1. 3-1. 3naeT He0OXOANMBIC TIOHATHUS U yTBEPKIC-
HUSI Kypca (pyHIaMEHTaIbHOU M KOMITBIOTEPHOI aireOpsbl
JUISl pEILICHHUS TUTIOBBIX 33/1a4 9TOTO Kypca.

UIIKB-1.1. V-1. YMmeer, ucnonp3ys CrielUadbHbIC 3HAHUS B
XO7Ie U3YYCHUS AMCIUILIUHBI, HAXOIUTh MMOIXOMIbI K pelie
HUIO NPAKTUYECKUX 3aJJaHUN 110 ATOW TUCHUILIMHE.

WIIKB-1.1. Y-2. Bnajgeer alropuTMU4eCKUMH HaBBIKAMH
pelIeHUs] ONPENENIEHHBIX NPAKTUYECKUX 3aJaHuil Kypca
(byH/IaMEHTAJIbHOM M KOMIIBIOTEPHOH aJire0phl.

UIIKB-1.4. Cobupaer U aHATH3UPYET HAYIHO-TEX-
HUYECKYI0 MHpOpMaIHIo ¢ y4€ToM 0a30BBIX Hpej-
CTaBJICHHUH, TOJTyYSHHBIX B 00J1aCTH (QyHTaMEHTaNIb-
HOW MaTeMaTHKH, MEXaHUKH, eCTECTBEHHBIX HAYK,
MIPOTrPaMMHPOBAHUS 1 HHPOPMAIMOHHBIX TEXHOJIO-
THH.

UIIKB-1.4. 3-1. 3naet metop! cOopa nHPOpMaIUuU, HEOO-
XOIMMOM TSl YCIICIITHOTO YCBOCHUS Kypca (hyHIaMEeHTaIb-
HOW ¥ KOMIIBIOTEPHOH anreOpsl.

WITKB-1.4. V-1. YMeeT aHaTU3UPOBATh COOMpAEMy0 Hayd
HYIO 1 y4eOHY10 HH(POPMAIHIO C YIETOM 0a30BBIX IIPEICTABA
JICHUH, ITOJIy4eHHBIX B 001acTy pyHIaMeHTaIbHOH anreOpsl,

UIIKB-1.4. V-2. Bnaneer HaBBIKAaMH OICHUBAaHUS TPUOPHA
TETHOCTH COJEPIKATEINBHBIX AJIEMEHTOB HH)OPMAITHH, C YUE-
TOM 0a30BBIX IPEICTABICHUM, IMONyYCHHBIX B XOJC H3yde-
HUSI JACLMILIAHEL

ITK-2. Cioco0GeH ny0anyHO ITpeAcTaBIsTh COOCTBEHHBIE U M3BECTHbIE HAYYHbIE PE3YJIbTATHI

WIIKB -2.1. JleMOHCTPHPYET HaBBIKH JOTUYHOTO U
MIOCJIEI0OBATENILHOTO HM3JIOKEHUSI MaTephaga Hayd-
HOTO MCCIEAOBaHUA B YCTHOM M NHCbMEHHOHN

dbopwme.

NIIKB — 2.1. 3-1 3naer anreGpanyecKylo 1 KOMIIbIOTEP-
HYIO aITOPUTMUYECKYIO0 TEPMHUHOJIOTHIO B IOCTaTOYHOI
Mepe IS H3JI0’KEHHUST OCHOBHBIX TOJI0KEHUH Kypca (hyH-
JIaMEHTATLHON ¥ KOMITBIOTEPHON areOphl.

WIIKB -2.1. V-1. YMeeT uznaratsh CoAepiKaTe/IbHbINA MaTe-
pHaJ JUCTIMILTAHBI TOCIEA0BATEIHHO U JIOTHYHO.

UIIKB -2.1. Y-2. Bnasieer HaBbIKaMH yIOPsIOYMBaHHS 10~
JIO’)KEHUH M37IaraeMoro MaTepraia TakiuM 00pa3oM, 9TOObI
Ka)KJJ0€ HOBOE IIOJIOKEHHUE SIBISUIOCH JIOTHYECKUM CIIe[-
CTBHEM IPEABLIYIINX.




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUSA P€3yJ'II>TaTBI 06yquI/I${ 0o AUCIHUILIINHC
KOMIICTCHIIMHN

UIIKE -2.2. Korctpyupyet npeamerHoe coaepxka- | UIIKB — 2.2.3-1. 3HaeT pa3zaudnble criocoObI H3TIOKCHUS

HUE U aJalITUPYET €T0 B COOTBETCTBUU C 0COOEHHO- 3alaHHOT'O0 MaTe€purajaa JUCHUILUINHBI B 3aBUCUMOCTH OT
YPOBHSA MOATOTOBKH cnymaTeneﬁ.

UIIKB -2.2. Y-1. YMeeT apanTupoBath NpeJMETHOE CO-
JepKaHue U3JaraeMoro MaTepuasa B COOTBETCTBUH C OCO-
OEHHOCTSIMU 1IeJIeBOU ayJUTOPUH.
WUIIKB -2.2. V-2. 2 Bnageer HaBbIKaMH KOHCTPYUPOBaHUS
coziepKaTeNbHOM 4YacTH MaTepuana ¢ Ielblo Oosee JO-
CTYIIHOTO €T0 M3JI0KEeHUS.

PC3YJ'IBTaTBI O6y‘leHI/IH M0 JUCHUIINIMHE JOCTUTalOTCs B paMKaX OCYIICCTBJICHUSA BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITENIbHOW paOOThl OOYYaIOUINXCS B COOTBETCTBUU C YTBEPKIACHHBIM
y4eOHBIM TIITAHOM.

WNHaukaTopsl JOCTHXKEHUS KOMIIETEHIIMNA CUUTAIOTCS C(OPMHUPOBAHHBIMU TPU JTOCTHIKE-
HHUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yLICHI/I$I.

CTSIMH LIEJIEBON ayIUTOPHH.

2 CTpyKTypa H colepkaHHue TUCHHUILINHBI

2.1 PacnpenesieHue TPyA0€eMKOCTH JUCHUILJIMHBI 10 BUIaM padoT
OO1ast TPYJA0EMKOCTh AUCIUILUIMHBI COCTABIIACT 16 3a4eTHBIX eauHuIl (576 4acoB, U3 HUX
KOHTaKTHBIX 277,2 yaca: JICKIIMOHHBIX 3aHATHI 122 yacoB, 1a0opatopHbIx 3aHsaTHi 140 yacos,
KCP 14 ygacos, UKP 1,2 gaca; camocrositenbHast padota 129 4yacoB; moaroToBka K 3K3aMeHaM
169,8 yaca), ux pacmnpenenacHue o BUAAM pabOT MPEACTaBICHO B TaOIHUIIE.

Bun yuebHoit pabotbl Bcero CemecTpbl
4acoB (gacer)
1 2 3 4
KonrakTHasi paGoTa, B TOM 4ucJIe: 2772 | 70,3 | 78,3 | 72,3 | 56,3
AyIUTOpHBIE 3aHATHS (BCET0): 262 68 72 68 | 54
3aHsTHs JIEKIMOHHOTO THIa 122 34 36 34 18
JlaboparopHbIe 3aHATHS 140 34 36 34 36
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHApPBI, IPaKTUYECKHE
3aHSITHS) i i i i i
HNuas koHTaKTHasi padora: 15,2 23 | 63 | 43 | 23
KonTtposns camocrositensHoi padoTsl (KCP) 14 2 6 4 2
ITpomexyrounas attectanus (UKP) 1,2 03] 03] 03 03
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 129 20 | 48 36 25

- pa300p U CaMOCTOSITEIbHOE U3yUEHNUE TEOPETHYE-

CKOT'0O MaTepualia o KOHCIICKTaM JIEKIIUM 1 IO y‘IC6HBIM 40 8 14 10 8

IMOCOOUSIM U3 CIIMCKA HCTOUHHKOB JINTCPATYPBI;

- CAaMOCTOATENBHOE PelIeHHE 3a1a4 TI0 TeMaM Jia- 45 8 18 12 7
OOpaTOPHBIX 3aHATHUI;

- MOJITOTOBKA K pedepaTUBHOMY JOKIaNy (TPETHI 10 0 0 4 6
Y YETBEPTHIN CEMECTPHI)
[TonroToBka K TEKyIeMy KOHTPOJIIO (K KOHTPOJIBHBIM 34 4 16 10 4
paboTam U KOJUIOKBHYMaMm)
KoHTpo.ib: 169,8 | 53,7 | 53,7 | 35,7 | 26,7
[ToaroroBka k 3Kk3aMeHy 169,8 | 53,7 | 53,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh \ yac. 576 144 | 180 | 144 | 108




ST ORIENTES | o0 o | ena | oma | 5ae | 558
padora
3a4. e/l 16 4 2 4 3

2.2 Coaepxanue IHCHUILUIHHDI

Pacnpenenenne BuaoB yueOHOM pabOTHI M MX TPYJOEMKOCTH O pa3/ieiaM AUCIUIUINHBL.

2.2.1 Pa3znenabl IMCUMILVINHBI, U3y4yaeMble B 1-M cemecTpe (ounas ¢hopma)

KomnuectBo yacos

AynuTtopHas Breayu-
Ne HanmenoBanue pasaenos (Tem) Beero pa6ota ;(;16)1;::
J |03 | JIP | CPC
1 2 3 4 5 6 7
1 CucTteMbl TUHEWHBIX  ypaBHEHHH 26 | 10 - 10 6
2 Matpuiibt 20 8 - 8 4
3 Omnpenenurenu 26 | 10 - 10 6
4 OToOpakeHus MHOXKECTB 16 6 - 6 4
HUTOI'O no pazaenam JUCUUILUIMHBL B 1-M cemecTtpe: 88 34 - 34 20
KonTpons camocrositensHO# padotst (KCP) 2
[Ipomexyrounas arrectamms (KP) 0,3
[MoAroToBKa K SK3aMEHY 53,7
OO01mas TpyI0eMKOCTh 10 AMCHHUIUTHHE B 1-M cemecTpe 144
2.2.2 Pa3znenbl IMCUMILVIMHBI, U3yYaeMble BO 2-M ceMecTpe (ounasn ¢popma)
KomugectBo yacos
Breaynu-
Ne HaumeHnoBanue pazaenos (Tem) B Ayﬂ:g(?f;Haﬂ TOpHas
cero P pabota
J |03 | JIP | CPC
1 2 3 4 5 6 7
5 AnreOpandecKkrue CHCTEMBI 28 8 - 8 12
6 KomriekcHbie drcia 26 8 - 8 10
7 MHorouneHsl 34 | 10 - 10 14
3 BekTopnble mpocTpaHCcTBa 32 | 10 - 10 12
NTOI'O no paznenaM TUCHUILIMHEI BO 2-M cemecTpe: | 120 | 36 - 36 48
KonTpous camocrositensHol padotst (KCP) 6
[Ipomexyrounas arrectamms (KP) 0,3
[MoAroToBKa K SK3aMEHY 53,7




‘O6u1a51 TPYIOEMKOCTD TI0 JTUCITUTUIHHE BO 2-M CEMECTPE
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2.2.3 Pa3genbl AUCHUILUIMHBI, H3y4yaeMble B 3-M ceMmecTpe (ounas ¢hopma)

KomnaecTBo gacoB

AynuTtopHas Brieayzu-
Ne HammenoBanwme paznaenos (Tem) B yna60 TI; TOpHAast
cero p pa6ota
J |03 | JIP | CPC
1 2 3 4 5) 6 7
9 EBKHMI0BO M yHUTAapHOE POCTPAHCTBA 26 8 - 8 10
10 Jlunelinbie 0TOOpa)KEHUST BEKTOPHBIX MPOCTPAHCTB 30 | 10 - 10 10
JluneiHbIe onepaTopbl eBKIMIOBBIX U YHUTAPHBIX IPO-
CTPaHCTB
12 KBagparuunbie hopmbl 24 8 - 8 8
NTOI'O no paznenam JUCHUILIMHEL B 3-M cemecTpe: | 104 | 34 - 34 36
Kontpons camocrostensroii padotsl (KCP) 4
[Mpomexxyrounas arrectanus (MKP) 0,3
[ToAroToBKa K SK3aMEHY 35,7
OO01mmas TpyI0eMKOCTh IO AUCHHUIUIMHE B 3-M CEMECTpe 144
2.2.4 Pa3znenbl IMCUMILVINHBI, U3yuyaeMble B 4-M cemecTpe (ouHnas ghopma)
KomugectBo yacos
Breaynu-
Ne HaumeHnoBanue pazaenos (Tem) B Ayﬂ%T(?TI;Haﬂ TOpHas
cero P pabota
J |03 | JIP | CPC
1 2 3 4 5 6 7
Havana Teopun uncen U T€OpUH KOHEUYHBIX M1OJIEH, BbI- 93 6 10 7
13 |yncimrenbHBIE acTIEKTHL. )
14 OCHOBBI TEOpUU TPYIII. 22 4 - 10 8
15 JlelicTBHsI TPyIIl HA MHOXKECTBAX. 16 4 8 4
16 dakToprpyImIel ¥ TOMOMOP(HU3MBI TPYIIIL. 18 4 - 8 6
HUTOT'O no pazaenaMm JUCHUILIUHBI B 4-M CEMECTpeE: 79 | 18 - 36 25
KonTpois camocrositenbHol padotst (KCP) 2
[Ipomesxyrounas arrectauus (MKP) 0,3
[ToAroToBKa K 9K3aMeHY 26,7
OO1mas TpyI0€MKOCTb 110 JUCILHUIUINHE B 4-M ceMecTpe 108




[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyAeHTa

2.3 Conepxxanue pa3/iesioB IUCHUIITHHbBI

2.3.1 3ausaTHAa JeKIIMOHHOI0 THIIA

HaumenoBanue pas-
aeJa

Conep:xanue pasaena

®opma Te-
KYLIero KOH-

TPOJIA

1 CucreMbl JIMHEHHBIX

ypaBHenuii (CJIY)

DneMeHTapHbIe TpeoOpa3oBaHus HAJl ypaBHE-
nusimu CJIY, skBuBaneHtHocTh. Metop [aycca,
uccnenoanue CJIY crynenuatoro Buga. Apudme-
THYECKOE JTMHEHHOE MPOCTpaHcTBO cTpok R ". JIu-
HeWHasi KOMOWHAIUS CTPOK (TPAaH3UTHBHOCTD ), JTU-
HEWHas 3aBUCUMOCTb. ba3za CHCTEMBI CTPOK, paHr.
[MoampoctpancTBo B R ", ero 6a3uc u pasmMepHOCTb.
Onnopoanast CJIY, mpocTpaHCTBO €€ pelIeHUH,
(dyHIaMeHTaJIbHAs COBOKYITHOCTH perieHuid. CBS3b
Mexay MHoxkecTBamu pewenuit CJIY u accounu-
poBaHHOH ¢ Hel onHOopoaHou CIIY.

YcrHBIN
ompoc, KoJ-

JIOKBUYM

2 | Marpuis

Marpuisl ¢ JeCTBUTEILHBIME 3JIEMEHTAMH, UX
Bubl. CoBIIa/ieHNE PaHTOB MaTPUIIBI 110 CTPOKAM U
cronbuam, panr matpunsl. Teopema Kponekepa-
Kanennu. Onepanuu Haji MaTpUIIAMU: CIIOKEHHE U
BbIUMTAHHUE MATPHII, YMHOKEHHE MaTPHI] Ha YUCIIa
1 yMHOKeHue Matpull. [IoHsATus 0 Kosblie ¥ 06 an-
redpe. Anredpa (kosblio) matpull. Panr mpousse-
JIeHUs MaTpHIl.

VYcTHBIN
ompoc, KoJl-

JOKBUYM

3 | Ompenenutenu

ITepecTaHOBKM N CUMBOJIOB, X YETHOCTh. W3-
MEHEHHE YETHOCTH MPU TPAHCIIO3UIIUSIX CUMBOJIOB,
KOJIMYECTBO YETHBIX M HEYETHBIX NEPECTAHOBOK.
@opMalIbHBIE MTOJCTAaHOBKUA N CUMBOJIOB, UX YET-
HOCTb ¥ HEUETHOCTD, KOJINYECTBO YETHBIX U HEYET-
HBIX NOJCTaHOBOK. Ompenenurens N-ro mopsiaka,
MIPOCTEHIINE CBOMCTBA. BbIUMCIIEHHE ONpeneu-
TEJIsI C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHui
HaJ CTPOKaMHU U cTosi0onaMu. MUHOp MaTpullbl, a-
reOpanyeckoe JIOMOJHEHHE K 3JIEMEHTY MaTPHIbL.
Paznosxenue onpenenuTens Mo cTpoke (CTONOITY).
®opmyna obpatHoit MaTpulsl. [IpaBmiio Kpamepa
pewenus onpenenennoi CJIY.

basucHbii MuHOp Marpuubl. HaxoxneHue
paHra MaTpUIbl METOAOM OKalMJIEHHS] MUHOPDAMH.

YceTHbpn
ompoc, KoJ-

JIOKBUYM




Teopema Jlannaca u cneacTBus u3 Hee. Onpenenu-
TeJb MPOU3BEICHUS MaTpUll, (HOPMYIUPOBKA TEO-
pembl bunre-Komm. O6o6menHoe mpaBmio Kpa-
Mepa pelieHus npoussoabHon CJIY.

OtoOpakeHHusT MHO-
KECTB

OTtoOpaskeHrs: MHOXECTB, UX BUJbl. PaBeHCTBO
OTOOpaKECHHH. YMHOXEHUE OTOOPaKEHUM, acco-
UAaTUBHOCTh. [IpeoOpa3oBaHUs MHOXECTBA, HX
dbopManpHas 3amuch, YMHOXXEHHE NpeoOpa3zoBa-
Huil. [logcTaHoBKM MHOXKECTB, UX (opmalibHas 3a-
MMCh, YMHOKEHHUE TIOJICTAHOBOK. EHNYHAs 1 00-
paTHas OACTaHOBKH.

VYcTHEIN
ompoc, KoJ-
JIOKBUYM

Anrebpanyeckue CH-
CTEMBI

bunapHble onepanuu (anredpandeckue onepa-
[IU¥ ) HA MHOKECTBAX. | pynmonapl, UX BHJIBI U TIPO-
creiimme cBoictBa. TabGmmua Koamu rpynnouna,
npumMepbl. CuMMeTpruecKuil MOHOM] ITpeoOpa3o-
BaHUI U CUMMeTpHUecKas Ipymia nojACTaHOBOK N-
it crenenu. Kosblia (B 4aCTHOCTH, 10JISA), MX BUJBI
U NIpOCTENIINE CBOWCTBA, MpuMepbl. Koiblio MHO-
TFOWIEHOB HAJ| IPOU3BOJBHBIM IOJEM (B3aUMO-
CBSI3p anreOpamyeckoro W (PyHKIHOHAIHHOTO
B3TJISIIOB HA TOHSTHE «MHOTOWIEH»). BexTopHbie
IIPOCTPAHCTBA HaJl IPOU3BOJIbHBIMH IOJISIMH, OIIpe-
JieNIeHHe U TpocTeiiue cBoiCTBa, mpuMephl. All-
reOpbl Ha/l MPOU3BOJIBHBIMU MOJISIMU, OTIpE/IeTIeHNE
U BUJIbI aIredp, NpUMepBhl.

Konb1o Ki1accoB BBIUETOB, KPUTEPUN  MOJIS.
[Tone anre6panueckux umcen. Iloarpynmounmsi,
MOJIKOJIBIIA U MOANPOCTPAHCTBA, TpuMepsl. [1oHs-
THE 00 N30MOphU3Me aNredpandeckux CUCTEM.

YT
ompoc, KOJI-
JIOKBUYM.

Kommiekcaele umcna
(K9)

ITonsatue o uncinosom noxue. Ilocrpoenue mnois
KoMmIuieKcHbIX uucen C. AnreOpanyeckas (opma
3anucu KUY n cBsi3aHHBIE ¢ HEIO MOHATHUS, CBONCTBA
conpspkeHus. Monyns KY, HepaBeHCTBO TpeyroJib-
Huka. Tpuronomerpuyeckas ¢gopma 3anucu KY,
MYJIbTUIUIMKATUBHBIE CBOWCTBA MOXAYJS W apry-
MeHTa. JleiictBus Hag KY B KOMITJIEKCHOM TIIIOCKO-
CTH C IOMOIUBI LUPKYIsA U nuHenku. dopmyia
Myaspa. U3Bneuenune xopueir n3 KU. Kopuu us
€IMHUIIBI, TIEPBOOOPa3HBIE KOPHH.

®opmyna Ditnepa. Jlorapupmuueckas U moka-
3arenbHas QYHKIIMN KOMIJIEKCHBIX IEPEMEHHBIX.

YcTHBIN
ompoc, KoJ-
JIOKBUYM




MHoro4ieHb!

MHorousaeHsl OT OJTHOM TepeMeHHOH (PyHKIIH-
OHAJIbHBINA B3MJISIA), onepauuu Hag HuMU. Kombia
mHorowieHoB R[X] u C[x]. Crenenb cymmbl U Ipo-
W3BE/ICHUS MHOTOWIEHOB. JleIeHue ¢ 0CTaTKoOM U
0e3 ocTraTka B KOJIblIE MHOTOWIEHOB, CBOWCTBA.
HOJl u HOK wmuorousneHos, airoput™ EBkinaa
Haxoxaenuss HOJI. Teopema besy, kpaTHOCTh
KopHs1 MHOorousneHa. Cxema ['opHepa u ee npume-
HEeHUs. DKBUBAJICHTHBIC (POPMYIUPOBKU OCHOBHOM
TEOpPEeMbI anreOphl, CIEACTBUA U3 Hee: (HOPMYIbI
Buera, wuHTEpnONALUMOHHBIA MHOrowieH Jla-
rpaHka, OT/IeJICHNE KPATHBIX KOPHEH MHOTOUWICHA.

Teopema IllITypma u ee npuMeHEHHUE TIPU OT/IE-
JIEHUU JEUCTBUTEIBHBIX KOPHEH MHOTOWIECHA W3
R[X]. Kosb110 MHOTO4YJIEHOB OT MHOTHX IEpEMEH-
HBIX, JIEKCUKOTpau4ecKoe yIopsA0UeHHE YICHOB
MHorouwieHa. Koiabo cuMMeTpu4ecKux MHOrouJIe-
HOB. OCHOBHAsl TEOpEMa O CUMMETPUUYECKUX MHO-
rO4WwICHax.

YcTHBIN
ompoc,
JIOKBUYM

KOJI-

BekTophsbie
CTpPaHCTBa

npo-

JluHeliHasi 3aBUCUMOCTh U HE3aBHCUMOCTH CHU-
CTEMbI BEKTOPOB IPOCTPAHCTBA HaJ IPOU3BOJIb-
HBIM moJieM, cBoiicTtBa. Kpurepuil moanpocrpas-
CTBa, JHMHEHHas o00oj04ka. MakcumalpHas JH-
HEHHO He3aBHcuMas nojcucreMa (6a3a) CUCTEMBI
BEKTOPOB, paHT. ba3uc BEKTOPHOIro MpOCTpaHCTBA
(moampocTpaHcTBa), pa3MepHOCTh. MaTpuiia nepe-
X0Jla OT OJIHOTO 0a3uca MPOCTPAHCTBA K APYTromy.
KoopannaTsl BekTOpa B JaHHOM 0asuce, UX U3Me-
HEHHe MpH nepexoze K apyromy 6asucy. M3zomop-
¢u3M BEKTOPHBIX NpocTpaHCTB. [lepeceueHue u
cymMMa nofmnpoctpascTB. [Ipsmas cymma noamnpo-
CTPaHCTB.

daxTop-npocTpaHcTBO. JInHEHbIE QyHKIIUY HA
BEKTOPHOM IPOCTPAHCTBE, UX OMPENEIIEMOCTh 00-
pa3zamu 6azuca. ConpspkeHHOE MPOCTPAHCTBO, Y-
aNBHBIN 0a3WC, €CTEeCTBEHHBIM N30MOP(HHU3M.

VYcTHBIN
ompoc,
JIOKBUYM

KOJI-

EBKiM10BO M yHUTAp-

HOC IMIPOCTpaHCTBAa

EBKIMI0OBO MpOCTPaHCTBO, CBOMCTBA CKAJAp-
Horo npousBeacHus. HepaBenctBo Komm-byHs-
KOBCKOT0. MeTprueckne COOTHOIIEHHSI B €BKJINIO-
BOM InpocTpaHcTBe. OpTOroHadbHas CHCTEMa BEK-
TOpOB, TPOIECC
Mmuara. CymiecTBoBaHHE OPTOHOPMHUPOBAHHOTO

oproroHanu3zanuu I'pamma-

YcTHBIN
ompoc,
JIOKBUYM

KOJI-




6azuca. OpTOroHaJbHOE JIOTIOJIHEHUE K TOJIIpPO-
CTPAHCTBY U OPTOTOHAJIbHASI MPOEKIIUS BEKTOPA HA
MIOANPOCTPAHCTBO €BKJIMJIOBA IIPOCTpaHCTBA. EB-
KIuI0B u3omMopdusm. OpTOHOpMHUpOBaHHBIE Oa-
3HMCHI €BKJIMJIOBBIX IPOCTPAHCTB, OPTOrOHATIBLHOCTh
MaTpHUlIbl MEepexojia OT OJHOr0 Takoro Oasmca K
Ipyromy. Y HUTapHbI€ IPOCTPAHCTBA, MOJIYTOPATH-
HEeHHbIe KOMILJIEKCHBIE (opmbl. MeTpuyeckue co-
OTHOIIEHHUS U BOIIPOCHI, CBSI3aHHBIE C OPTOTOHAJIb-
HOCTbBIO, B YHUTAPHOM IIPOCTPAHCTBE.

10

JIunenineie
KEHUS

oTobpa-
BEKTOPHBIX

MPOCTPAHCTB

Jluneitaple 0TOOpaXkeHUs (ormepaTopsl) BEKTOP-
HBIX IPOCTPAHCTB HAJ] OTHUM U TeM ke rmosieM. O0-
pa3 u AapO JIMHEWHOTO OTOOpa)KEHUsI, paHT U Je-
(beKT, uX CBsI3b C Pa3MEPHOCTHIO 00JIACTH Ompee-
JeHus oToOpaxeHus. MaTpuibl JTUHEHHBIX OTOO-
paskeHHil (orepaTopoB), UX U3MEHEHHE IpU mepe-
xo7ie K IpyruM 6asucam. [IpoctpaHcTBO TMHEHHBIX
oTtoOpakeHHi, aiaredpa JMHEHHBIX ONEpaTopoOB,
IIOJIHAsl JIMHEWHAs TpylIa HEBBIPOKICHHBIX JIH-
HEeHBIX omnepaTopoB. M3omopdusm mpocTpaHCTB
JUHEUHBIX OTOOpa)KEHUN U MPSIMOYTOJIBHBIX Mart-
pun. M3omoppusm anredp (MOJHBIX JIMHEHHBIX
IpyNI HEBBIPOXKACHHBIX ) IMHEWHBIX ONEPAaTOPOB U
KBaJpaTHBIX (HEBBIPOXKAEHHBIX) MaTpull. Co0-
CTBEHHbIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPHI JIU-
HEHHBIX oneparopos. /lnaronanusupyemslie onepa-
TOpBl. XapaKTEPUCTUYECKUH MHOTOYJIEH OIepa-
topa. Teopema I'ammiibroHa-Kanu. MuHMManbHbIN
MHOroujieH omneparopa. JKopaaHoBa HOpMallbHas
¢dopma (CKH®D) matpurel oneparopa.

WuBapuaHTHbIE MOANPOCTPAHCTBA JMHEHHOIO
olepaTopa, pa3joXeHHe NIPOCTPAHCTBA B MPSIMYIO
CYMMY MHBAapUaHTHBIX MOANPOCTpaHCTB. Ilpsamas
CyMMa JIMHENHBIX onepaTopoB. KopHeBbie noampo-
CTPaHCTBA JIMHEWHOTO ONEPATOpa, AEUCTBYIOLIETO
Hax noneM C. Pa3znokeHuWe IMpOCTpaHCTBA B Mps-
MYI0 CYMMY KOPHEBBIX MOJIMPOCTPAHCTB JIMHEH-
HOTO orepaTopa. AJIropuT™M HaxoJIeHHs 6a3uca, B
KOTOpPOM MaTpHlla JMHEHMHOro oreparopa HMeeT
KH®. Muanmansssiii MEHOrOwieH u JKH®. Kpu-
TEPUM INArOHAIM3UPYEMOCTU JIMHEHHOro omnepa-
TOpa, ACUCTBYIOLIETO B MPOCTPAHCTBE HAJl MOJIEM
KOMIIJIEKCHBIX YHCE.

YcTHbIi
omnpoc, KoJ-
JIOKBUYM,
KOHTPOJIUPO-
BaHHeE MOJArOo-
TOBKH zo-
Kjazaa

10
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JInHelnbplie
TOPBl E€BKIIMJIO
YHUTApPHBIX
CTPaHCTB

orepa-
BBIX U
po-

ConpsikeHHOE 0TOOpakeHHe (OmepaTop) YHH-
TapHbIX (EBKJIMIOBBIX) IPOCTPAHCTB, €r0 CyIlle-
CTBOBAHME ¥ €JUHCTBEHHOCTBH JIJIs1 JAHHOT'O JIMHEN-
HOTO OoTOOpaxkeHwus (oneparopa). Marpuiia conps-
KEHHOT'0 oIlepaTopa B OPTOHOPMHPOBAHHOM Oa-
3uce, cporctBa. Teopema Illypa nna nauHerHOTO
orepaTopa yHUTapHOTo mpocTpaHctBa. Hopmanb-
HBIM oIepaTop YHUTapHOIO MPOCTPAHCTBA, CYIIle-
CTBOBaHME JJIsl HEro 0a3uca U3 COOCTBEHHBIX BEK-
TOPOB. YHUTapHbIA ONEpaTOp YHUTAPHOTO IIPO-
CTPaHCTBA, KpUTEPUH YHUTApPHOCTH oOliepaTropa B
TEPMUHAX €ro COOCTBEHHBIX 3HAYEHU; Ipyrue
KpUTepUU. DPMUTOB (CaMOCONPSIKEHHBIN) ornepa-
TOp YHUTAPHOTO MIPOCTPAHCTBA, KPUTEPUH SIPMUTO-
BOCTH OIEpaTopa.

[TonoxkutenbHO (HEOTPHUILIATEIHHO) OIpEeIeH-
HbIE SPMHUTOBHI OIIEPaTOpPbl, CBOWCTBA. Apudmeru-
YECKUN KOpPEHb U3 HEOTPULATENIbHO OIpE/EeH-
HOTO 3pMHUTOBa omnepaTtopa. PasnoxeHnue yHurap-
HOTO (€BKJINJI0BA) IPOCTPAHCTBA B IPSIMYIO CYMMY
sJipa IaHHOTO JIMHEWHOTo onepaTopa u o0pasa co-
MPsHKEHHOTO K HeMy orepaTtopa. buopronopmupo-
BaHHbIE 0a3UChl YHUTApHOTO (EBKJIMIIOBA) IPO-
CTpaHCTBa, CBA3b MEXAY MaTpHUIlaMH orepaTopa u
COIIPSDKEHHOIO0 K HeMmy omepaTtopa. IlocTtpoenue
CUHTYJIIPHBIX 0a3MCOB JUIsl TMHEWHOTO OTOOpake-
HUS YHUTApHBIX IPOCTPAHCTB. Pa3noxeHus TuHen-
HBIX OIEpaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

YceTHbIi
ompoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHUeE IMOJAro-
TOBKH zo-

Ki1ajga
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KBagparuunsie
bopMbI

KBagpatuunas gopma, ee matpuna. izmMenenue
MaTpHIbl IpU JIMHEHHOM NpeoOpa3oBaHUM Iepe-
MeHHbIX. [IpuBeieHne kBagpaTHUHOM (HOPMBI K Ka-
HOHMYecKoMY BUay. HopmanbHbIM BUJ KBaIpaTHy-
HOW (POPMBI, SKBHBAJIEHTHOCTh KBaJPAaTUIHBIX
(¢opM. 3aKOH MHEpPLUHU JAEUCTBUTEIBHBIX KBajapa-
THYHBIX (opM. Pacmanarommecs: KBajpaTHYHBIC
¢dopmbl. [10510)KUTENTBHO U OTPULIATENBHO ONpEe-
JICHHbIE KBaJpaTH4Hble QOpMbI, KpuTepuii Crib-
BecTpa. [IpuBenenue kBajapatuyHoil GpopmMbl K Ka-
HOHHUYECKOMY BHUJY C MOMOIIBIO OPTOTOHAIHHOTO
peoOpa3oBaHus IEPEMEHHBIX.

[TonsiTre o moNUIMHEHHON (PYHKIIMU HA BEKTOP-
HOM mpocTtpaHcTBe. [IpeacraBneHue MmoiuIMHEH-
HOM (yHKUIMM B BUAE MOJUIMHEHHON (QOpMBI B

YcTHbIM
ompoc, KOJl-
JIOKBUYM,

KOHTPOJIUPO-
BaHME TIOATO0-
TOBKHU Jo-

KJ1aaa

11




¢ukcupoBaHHOM Oasuce mpocTpaHcTBa. JIMHew-
Hble, OWJIMHEHHBIE M TMOJyTOpANIUHEHHBIE (QYHK-
nuy, ux (opmel. Cummerpuueckue GOpMbBI U HX
CBSI3b C KBaIPAaTUYHBIMU (pOopMamu.

13 | Hauana Teopuu uucen Komnrerorepnas anreOpa. /lenenue ¢ octatkoM | Y CTHBIM
U TEOpUH KOHEUHBIX | U 0€3 OCTaTKa B KOJIbLIE LEIBIX YUCEN. AJTOPUTM | OIPOC, KOH-
nosiel, BeraucnuTenb- | EBkmuga.  OcHoBHast TeopemMa Apu(METUKH. | TPOIb MOJATO-
HBIC aCIIEeKTHI. Oyukuusa Dinepa, e€ cBoiictBa. Teopus cpaBHE- | TOBKU Jo-
Huil nensix uucen. Teopembr depma, Ditnepa, | knaaa.
Bunbcona. I'pexo-kuTtaiickas TeopeMa 00 octat-
kax.  Hekoropble TEOPETUKO-YUCIOBBIE aJro-
PUTMBI.
Konp1o knaccoB BbrueToB, kpurepuid nosis. Ko-
JIMYECTBO 3JIEMEHTOB KOHEUHOTO noJi. CymiecTBo-
BAHHME U €IUHCTBEHHOCTh KOHEUYHBIX nosiel. [Tons
lNaya. MynbTUIUIMKAaTUBHAS TpyIIla KOHEYHOIO
nosig. KoHewyHoe nosie, alropuTM €ro noCTpOEHHUS.
14 | OcHoOBBI TEOpUHU ['pynnouabl, X BUIBI U IPUMEPHL., AITOPUTM | Y CTHBIN
TPYIIIL. ompezeNieHUus] BHUJA TPyHnoujga Mo ero Tabiuie | onpoc, KOH-

Komm. ITopcranoBku N-i CTCIICHU, UX YMHOXCHHUC
U pa3jIMYHbIC BHUAbLI 3allMCH. CI/IMMeTpI/I‘IeCKaH n
3HAKOIICpEMCHHAasl TIpPylIbl ITOACTAHOBOK. Ilon-

rpylma Tpymisl, Ja-
rpaMma MOATPYNI KOHEYHOW TpYMIbI, AJITOPUTM

KpUTEpUN MOArPYIIIBI,

HaxO0XXJICHUS TMOATPYNI KOHEYHOW TpYMIbI 1o €€
tabmune Koau. Iloposkmaroniee MHOXKECTBO 3Jie-
MEHTOB rpymnmnbl. TeopemMa O BHAE 3JIEMEHTOB
TPYIIIbI, TOPOKAEHHOMN TaHHBIM MHOKECTBOM 3Jie-
MEHTOB. AJITOPUTM ONHMCAHMS IEMEHTOB IPYIIIbI,
MOPOKAEHHON JaHHBIMM IOACTaHOBKaMH. I30-
Mopdu3M Tpym, anroput™ Kboiam HaxoXaeHus
Ipynnbl MOJCTAHOBOK, U30MOP(GHONW JaHHON KO-
HeuHOU rpymme. CMeXHbIE KIACChl TPYIIBI 110
MOJrpyIne, CBOWCTBA M npumepsl. Teopema Jla-
rpaHka JJig KoHEeYHbIX rpymi. [Topsiok sanementa
rpynisbl. Lluknudyeckue rpynibl ¥ UX NOATPYIIIBL.
[IpsiMmoe mpowusBeneHUE TpyIIl. Y TBEPKIACHUS
00 MHBapHaHTaX KOHEYHBIX aOENeBbIX TPYII. AJl-
TOPUTM OTMHUCAHUS C TOYHOCTHIO JI0 M30MOopdu3zmMa
BCEX KOHEYHBIX a0EJIEBBIX TPYII 3aJaHHOTO IIO-

pAnKa.

TPOJIb IIOATO-
TOBKH J0-

Kiajga.
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15 | HdeiicTBus rpymnm Ha [elicTBue Tpynmbl Ha MHOXECTBE (AeiicTBUE
MHO>KECTBaX. Ipynnbl MOJCTAHOBOK HAa MHOXECTBE CHMBOJIOB,
NEHCTBUS CIBUTaMHU U CONPSKEHUSIMU Ha MHOXe-
CTBE DJIEMEHTOB rpynibl). OpOUTHI pH JAeCTBUI
IpyIIIbI HA MHOXKECTBE, CBOMCTBA U IpUMepsl. CTa-
OUIIN3aTOP CUMBOJIA, MOLUTHOCTh OpOUTHl. Konnye-
CTBO OpOMUT IIpU JEHCTBMM KOHEYHOH IpyMIIbl Ha
KOHEYHOM MHOXkecTBe. ConpspkeHue JJIEMEHTOB
IpyNIbl, CBOMCTBA CONPSDKEHHUS, KIJIACCHI CONpPS-
XKEHHOCTH, LIEHTpaNIU3aTop 3aemMeHTa rpynmsl. Co-
IpsDKEHUe MOACTaHOBOK. LleHTp rpymnmsl. Berauc-
JIMTENIbHBIE aJITOPUTMBI, CBA3aHHbBIE C IEHCTBUSAMU
KOHEYHBIX I'PYII Ha KOHEYHBIX MHOXKECTBAX.

ConpspkeHre NOArpYII IPYIIIBI, KIAcChl CO-
HNPsHKEHHBIX TOATPYIIL, HOPMAJIA3aTOP NOATPYIIIIBI
B rpymie. Teopema CunoBa 11t KOHEUHBIX TPYIIII.
Nmmoctpanus teopeMbl CuiloBa Ha Ipynnax ma-
JIBIX TIOPSZIKOB U aJITOPUTMBI, CB3aHHBIE C 3TOH TEO-
pEMON.

YceTHbIi
omnpoc, KOH-
TPOJIb MOJrO-
TOBKH Jo-
KJIaJa.

16 | ®axToprpynmsl u ro- HopManbHasi moArpymnmna rpymnnsl, 3KBUBaJICHT-
MOMOP(U3MBI TpyHI. | Hele onpeneneHus. PakTop rpymnmna, onpeacieHue
n npumepbl. KoMMyTaHT Irpynmnsl, KpUTEpUi €ro
BJIOXKEHHUs B moAarpynmny. I'omomopdusmsl rpymi,
cBoiicTBa. Anpo u o6pa3 romomoppuzma. OCHOB-
Has Teopema o0 romomopdusmax rpymm. Hekoro-
pBl€ BBIUMCIIUTEIBHBIE AJITOPUTMBI, CBA3aHHBIE C
HOPMaJbHOCTBIO MOATPYNII U TOMOMOP(PHU3MaMU
rpymIlL.

CBoOoanas rpynna F,. ['pynna, 3amannas mo-
POXIAIOMIMMH 3JIEMEHTAMH M ONPEJEISIIOIINMHU
COOTHOILIEHUSIMH, AITOPUTM HAXOXKICHHS MOPOXK-
JAIOMIMX 3JIEMEHTOB M30MOpP(HON K HEH rpymimbl
MIO/ICTAaHOBOK.

YcTHBIN
ompoc, KOH-
TPOJIb MOJTO-
TOBKH zo-
KJIaa.

2.3.2 3aHATHA CEMMHAPCKOr0 THIIA
He npenycMmotpeHsl.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne | HaumenoBanue pa3- | Conep:xanue pasjaena
n/m | aeja

®opma Te-
KYLLero KOH-
TPOJIsA
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CucreMbl JIMHEHHBIX Meron TI'aycca pemenus cucremsl auHEHHBIX | IIpoBepka

ypaBHenuii (CJIY) ypaBaenuii (CJIY). Anroput™m HaxoxaeHus QyH- | JTOMAITHETO
JTAMEHTAJIbHOM COBOKYITHOCTH PELICHUI CHCTEMBI | 3aJaHHUs,
JMHENHBIX 0HOpOoAHbIX ypaBHeHUH (CJIOY). An- | KOHTpOIbHAs
TOPUTM HaXOXIEHUS OCHOBHOM CUCTEMBbI pellIeHuil | paboTa.
CJIyY.

Marputibt Haxoxnenue panra marpuubl ¢ nomousto ae- | IIpoeepka
MEHTapHBIX IpeoOpa3oBanuii Hax ee pagamu. Ore- | JOMalIHero
paluy HaJl MaTpUIAMU: CJIOKEHHME W BBIUMTAHUE | 33JIaHUS,
MaTpull, yMHOKEHHUE MATPHUIl HA YUCIIA U YMHOXKE- | KOHTPOJIbHAS
HUE MaTpULL. pabora.

Onpenenurenu IlepecranoBKU N cUMBOJIOB, UX 4eTHOCTb. [lox- | [IpoBepka

CTAaHOBKH N CUMBOJIOB, UX YETHOCTh U HEYETHOCTD. | JIOMAITHETO
Boruncnenue onpenenuTens ¢ MOMOUIbIO JIEMEH- | 3a/laHusl,
TapHBIX MPeoOpa3oBaHuil Hall ero psaaMu. Pasno- | KOHTpoIbHAs
KEHHe ompenenurTens no ctpoke (cronoduy). Ilpu- | pabora.
MeHeHue hopmyIbl 00paTHoi MaTpullsl. [Ipumene-
Hue teopemsl Jlamnaca. IlpaBuno Kpamepa pemie-
Hus onpeaenennon CJIY. Meton okaliMiieHUsI MH-
HOPOB HaXOXICHHSI paHTa MATPHUIBI U 0A3UCHOTO
MuHOpa. O6o06meHHoe paBmwiio Kpamepa pemeHus
npousBosibHOM CJIY.

OtoOpaskeHuss MHO- [TpeoOpazoBanus MHOXecTBa, ux (opmanbsHas | [IpoBepka

JKECTB 3amuch U yMHOXeHue. [10ACTaHOBKM MHOKECTB, MX | JOMAILIHETO
(dbopManbpHas 3amuCch, YMHOXKEHHE TIOICTAHOBOK. | 3aJaHUS,
Enunanunas u o6patHas moICTaHOBKH. KOHTPOJIbHAS

pabora.

Anrebpanyeckue CH- 3amaun Ha kinaccudukanuo rpynmnouaos. Tad- | IIpoBepka

CTEMBI muua Konu rpynnoupa, npumepsl. Onepanuu B | JOMAIIHETO
CUMMETPUYECKOM MOHOHMJIE TIPeoOpa3oBaHUil U B | 3aJaHUS,
CUMMETPUYECKON  Tpynie  MOACTAHOBOK  N- | KOHTPOJIbHAs
AJIEeMEHTHOTO MHOKecTBa. Knaccudukarus kosei. | padbora.
[IpuMepsl BEKTOPHBIX MPOCTPAHCTB M ajredp Haja
MIPOU3BOJIBHBIMH TIOJISIMH.

KomnexkcHesie uyucna Heticteust Han KU B anreOpandeckoit ¢popme u | [IpoBepka

(KY9) B TpuroHometrpudecko popme. Bozsenenune KU B | nomamrnero
CTeTIeHb C HCIOJIb30BaHueM ¢opMynsl MyaBpa. | 3agaHus,
HeiictBus Haa KY B KOMIUIEKCHOM MJIOCKOCTH C TIO- | KOHTPOJIbHAS
MOUIBIO IUPKYJIS U IUHEHKU. M3Breuenue kopHel | padoTa.
n3 KY. Ortbickanue mnepBooOpa3HbIX KOpHEH u3
€MHUIIBI.

MHoOrouseHsl Ornepanuy HaJg MHOTOWIEHaMHM ¢ OXHOM mepe- | [IpoBepka
MEHHOU. /[eeHne ¢ 0CTaTKOM B KOJIBIIE MHOT'OUJIE- | JOMAIIHETO

3a/1aHus,
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HOB. Auroput™m EBkimnna naxoxaenus HO/I MHO- | KOHTpoOsbHas
rowieHoB. Cxema ['opHepa u ee nmpumeHeHus. 3a- | pabora.
Jauu Ha mpuMeHeHue ¢opmyn Buera u moctpoe-

HUE€ MHTEPHOJIILMOHHOIO MHOrouwieHa Jlarpanxka.

ANTOpUTM OTHENEHUs KPAaTHBIX KOpPHEH MHOIO-

YJIeHA.

8 BekTopHble po- 3ajaun Ha INpUMEHeHHe Kputepus mnoamnpo- | IIlpoeepka

CTpaHCTBa CTPaHCTBa BEKTOPHOIO MpocTpaHcTBa. OTHICKAHUE | JOMALIHETO
MaKCHMaJIbHOM JIMHEHHO HE3aBHCUMOM IIOACH- | 3aJaHMs,
cTeMbl (0a3bl) CHCTEMBI BEKTOPOB U JINHEHHBIX BbI- | KOHTPOJIbHAsS
paXEHUH BEKTOPOB CHUCTEMBI 4Yepe3 BEKTOpHI | paboTa.
HaiinenHoi Oa3pl. OTbickaHue Oa3uca JMHEHHON
000JIOUKM U KOOpJAMHAT BEKTOpa B 3aJaHHOM Oa-
3uce. [loctpoenue MaTpuupl nepexoaa OT OAHOTO
0as3uca mpocTpaHCTBa K apyromy. Haxoxaenue ko-

OpAMHAT BEKTOpA B pa3Nu4HbIX O0azucax. Haxoxme-
Hue Oa3uca CyMMbl M TIEpECEUYEHHUs MOANPO-
CTPAHCTB apU(PMETHIECKOTO MPOCTPAHCTBA CTPOK.
9 EBKnMI0BO M yHUTAp- IIpouecc oproronanuzamuu ['pamma-IlImunra. | [IpoBepka
HOE [TPOCTPAHCTBA HaxoxxaeHue OpTOHOPMHUPOBAaHHOIO Oa3uca JM- | JOMAIIHEro
HelHoi o0onouku. OtTbickaHue Oaszuca OpPTOTro- | 3a/laHus,
HaJlbHOE JOIOJIHEHUE K JHMHEWHOH O000J0UKe. | KOHTPOJIbHAS
HaxoxaeHue opToroHaasHOM MPOEKIMU U OPTOro- | paboTa, KOH-
HaJbHOM COCTaBISAIOIIEH BEKTOpa Ha MOAINPO- | TPOJIb MOArO-
CTpPaHCTBO. TOBKH  JO-
KJIa/1a.

10 | Jluneiinple  oToOpa- [Toctpoenne matpuipl JHHEWHBIX oTOOpaxke- | [IpoBepka
JKEHUs ~ BEKTOPHBIX | HUU (omepaTtopoB). M3MeHeHnue matpuiibl oToOpa- | 1OMaliHero
IIPOCTPAHCTB XKeHHs (oneparopa) Npu nepexone K ApyruM 0aszu- | 3a/aHus,

cam. OTbICKaHUE COOCTBEHHBIX 3HAUEHHUU U COO- | KOHTPOJIbHAS
CTBEHHBIX BEKTOPOB JIMHEHHBIX OMNEpaTopoB. | paboTa, ciy-
HaxoxzaeHue XapakTepUCTHYECKHII MHOIOWIEHA | IIaHWEe  J0-
MaTpuisl (omeparopa). Teopema ['amunbToHa- | Kiana.

Ka1m 1 ee mpuMeHeHue 1 Hax 0k 1eHUs 00paTHON

Matpuibl. OThICKaHWE MHUHHUMAJIbHOTO MHOTO-

yieHa matpuilbl (omeparopa). KopueBrsie moampo-

CTpaHCTBa OTHOCUTENIBHO JMHEHHOIro omeparopa.

Onpenenenne BuUJa KOPJIAHOBOM HOPMaIbHOMN

(hopMBI MaTpHIIBI ONIEpaTOpa.

11 | JIuneiinsie ornepa- IToctpoenne matpuibl conpspkeHHOro omnepa- | [Ipoeepka
TOpBl EBKJIMJOBBIX M | TOpa B 3a/laHHOM 0a3uce YHUTApHOI'O WM €BKJIM- | JJOMAIIIHEro
YHUTapHBIX npo- | 1oBa mpocrpancTBa. OTbickaHue Oa3uca U3 coO0- | 3a1aHMs,
CTPaHCTB CTBEHHBIX BEKTOPOB JUIsl HOPMAaJbHOTO OrepaTopa | KOHTPOJIbHAS

paborta, KOH-
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yHUTapHOTO npocTpancTBa. Kinaccudukanus ome-

TPOJIb NOJTO-

paTopoB YHUTApHOTO (3PMHUTOB M YHHUTApHBIH) U | TOBKH  JO-
€BKJINJ0BA (CUMMETPUYECKUI U OPTOrOHAJIbHBIN). | KJlaja.
12 | KBagparuunbie [IpuBenenue kBaapatuyHO GopMbl K KaHOHHU4YE- | [IpoBepka
bopmbI CKOMY, @ 3aT€M M K HOPMAJIBHOMY BHJy METOJIOM | JOMAIIHETO
Jlarpanka. OTbICKaHUE UHICKCOB MHEPLIUN U CUT- | 3alaHUs,
HaTypbl JEWCTBUTENBHON KBaJApaTUYHOH (POPMBI. | KOHTPOJIbHAS
Paznoxenue kBagpaTtuuHoi (HOpMBI B Ipou3Bee- | pabora, KOH-
HUE JBYX JUHEWHBIX (Qopm. [IpumeHeHue Kpute- | TPOJIb MOITO-
pust CunbBecTpa Ui IMOJIOKUTEIBHO W OTpPULA- | TOBKM  JI0-
TEJIbHO OIPEICIICHHBIX ACHCTBUTEIBHBIX KBaApa- | KiIajaa.
THUHBIX (Gopm. IlpuBenenue aeHCTBUTETHHOMN
KBaJpaTU4YHON (HOpMBI K KAHOHUYECKOMY BHJy C
MIOMOILbI0 OPTOTOHAJILHOTO IMpeoOpa3oBaHUs Iie-
PEMEHHBIX.
13 | Hauana Teopuu uucen Jlenenue ¢ ocratkoM 1 0e3 octaTka B Kosblie 1ie- | [IpoBepka
U TEOPUM KOHEUHBIX | JIbIX uncen. AnroputMm EBKinga Hax0XIEHUS | JOMAIIHETO
nosiel, Berurcautens- | HOJ u ero nunHeiHoro BwlpakeHHsa. OCHOBHas | 3a/laHus,
HBIE aCIIEKTHI. TeopeMa apu(PMETHUKH, aJTOPUTM MPEICTABICHUS | KOHTPOJIbHAs
HaTypaJIbHOIO 4HCIAa B KAHOHMYECKOM BHJE. | paboTa, KOH-
Haxoxxnenne 3HaueHuit GyHKIUN Diinepa Ui 1aH- | TPOJIb MOJro-
HBIX HaTypaJbHBIX YHCEJI, aJlTOPUTMUYECKAs pea- | TOBKH  JI0-
mu3auusa. CpaBHMMOCTBb LENBIX YHCEN IO HATy- | Kiaja.
panpHOMY MOAyHr. PeleHue nMHEHHBIX CpaBHE-
Huil. [Ipumenenue Teopemsl Ditnepa (Manoi Teo-
pembl ®epma). Ilpumenenne kputepust Bunbcona
JUTSl IPOBEPKH MTPOCTOTHI HATYPAJIBHOTO uncina. Pe-
LIEHUE CHCTEMBI JIMHEWHBIX CPaBHEHHU C OIHOU
HEU3BECTHOM C ITOMOIIBIO I'PEKO-KUTAaNCKOW TEO-
pembl 00 OcTaTKax, aITOPUTMUYECKAs peain3arysl.
Pemenne anreOpandeckux YypaBHEHMH Hal
KOJIBLIOM (IT0JIEM) KJIacCOB BblueToB. Hempusoau-
MBI€ MHOI'OYICHBI HaJ IIOJIEM KJIACCOB BBIYETOB,
IIOCTPOECHHUE HENPUBOJUMOIO MHOIOWIECHA 3aaH-
HOH cTeneHu. AJITOPUTM MOCTPOEHMSI KOHEYHOIO
IoJIsl 3aaHHOro nopsaka. OnucaHue U KOMIBIO-
TEepHasl pealn3alus  AITOPUTMOB CIIOXKEHUS H
YMHOXKEHHUSI 3JIEMEHTOB 3aJaHHOTO KOHEYHOTO
TIOJIS1.
14 | OcHoBBI TEOPUU Onpenenenue Buaa rpymnmnouaa mo ero tadmune | [Iposepka
rpym. Kanu. YMHOXeHue, BO3BeleHUE B CTENEHb U CO- | JOMAIIHETO
MpsDKEHHUE MOJICTAaHOBOK N-H cTeneHu. ANTOpUTM | 3a/laHus,
HaXO0XJACHUS TOJArPYII TPYIIIbI, 3aJaHHON TaOlIH- | KOHTPOJIbHAs

ueit Kamu. M3o0pakenne quarpamm NoArpymin He-
KOTOPBIX Tpynn MaybIX NOpsAakoB. [IpuMeHeHue

paborta, KOH-

16




QITOPUTMA TIOCTPOCHUS JUArpaMMBbI MOATPYII
IUKINYECKOW TPYIIBI 3aJaHHOTO MOpsIKa. AJro-
PUTM HAXOXIEHUS MOJATPYIIIbI, MOPOKIAEHHON 3a-
JAHHBIM MHOKE€CTBOM 3JIEMEHTOB TPYIIbI C U3-
BECTHOM JamarpamMmoil moarpymm. Pazouenwue
TpyNIbl HAa JIEBBIE U MPaBble CMEXKHbBIE KIACCHI 110
JTAHHOW MOJrpYIIIE.

Omnpenenenyre CUCTEMbl HHBAPHAHTOB MPSIMOTO
MPOU3BEICHUS] KOHEYHBIX HUKIMYECKUX TPYIIIL.
AJNTOPUTM OIUCAHUS C TOYHOCTBIO JI0 H30MOP-
(hr3Ma BCceX KOHEUHBIX a0ENIeBBIX TPYIII 3aIaHHOTO

nopsiKa

TPOJIb MOJTO-
TOBKHU Jo-

Ki1ajga.

15

JeiictBus Tpynn Ha
MHO’KECTBaX.

[HelicTBue 3a7aHHON TpynHmbl MOJCTAaHOBOK Ha
MHOECTBE CHMBOJIOB, OITUCAHKE OPOUT MPU TAKOM
JNEHUCTBUHM M CTAOMJIM3aTOPOB HEKOTOPBIX CHMBO-
JIOB, WUTIOCTPALIMS TEOPEMBI O MOIITHOCTU OPOUTHI
u jeMMbl bepHcaiima o konmuecTBe opout. Jleii-
CTBHE 3aJJaHHOM I'PYIIIIBI HA MHOKECTBE €€ DJIEMEH-
TOB CIIBUTaMH (CIIpaBa W CJIeBa), ONUCAHUE OPOUT
MPU TaKOM JICUCTBUHU M CTAOMIM3aTOPOB HEKOTO-
PBIX CHMBOJIOB, MJUTFOCTPALIMS TEOPEMBI O MOIIIHO-
CTH OpOUTHI M JIEMMBI O KOJIHU4eCTBE opOuT. Jleii-
CTBHUE 33JIaHHOM T'PYIIbI IOJICTAHOBOK HA MHOKeE-
CTBE €€ DJIEMEHTOB COIPSIKCHUSMH, OMUCAHUE
KJIACCOB COMPSKEHHOCTU U LIEHTPAIM3ATOPOB He-
KOTOPBIX 3JIEMEHTOB TPYIIIbI, WITIOCTPALUS TEO-
peMbl O MOIIHOCTH KJjacca CONPSKEHHOCTH U
JIEMMBI O KOJIMYECTBE KIJACCOB COIPSKEHHOCTH.
Haxoxnenue nentpa 3aJaHHOM TPYIIIbL.

JleticTBre 3aaHHOM IPyIIbI (ITOJACTAHOBOK) CO-
MPSKEHUSMH Ha MHOXKECTBE €€ MOATPYIII, Omnuca-
HUE KJIACCOB CONPSKEHHBIX MOATPYII MPU TAKOM
JIEUCTBUA W HOPMAJIU3aTOPOB HEKOTOPBIX IMOJI-
rpymir,
KJ1acca COMpsHKEHHBIX MOATPYNN U JieMMbl bepH-

WITIOCTPAIMST TEOPEMBI O MOIIHOCTH
caiiZia 0 KOIWYECTBE TaKuX KinaccoB. Haxoxnenne
9JIEMEHTOB CUJIOBCKHUX P-TIOATPYNI B JIAHHBIX
rpymnmnax (KOHeYHbIX a0eNIeBbIX IPYIIax U rpymmax
MOJICTAHOBOK MaJlbIX TOpPSAKOB). Miumoctpanus
BCeX MNOJOXeHUH TeopeMbl CuioBa. AJTOpUTM
HaXOXJCHHUS TMPUMAPHBIX CHIJIOBCKHX MOJTPYII
rpynnsl 3agaHHon Tabmuneit Koanu.

IIpoBepka
JIOMAIIIHETO
3a/1aHMs,
KOHTPOJIbHAS
pabora, KOH-
TPOJIb IOATO-
TOBKM  JIO-
KJIaJa.
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16

dakToprpynisl 1 ro-
MOMOP(HU3MBI TPyTII.

HaxoxxneHne HOpManbHBIX NoArpynn 3anas- | IIposepka
HeIX rpyni. [Toctpoenne dakroprpynn. Haxoxne- | nomarmHero
HUe KOMMyTaHTa rpynnel. IIpoBepka paHHOrO | 3amaHus,
0TOOpaXKeHHsI TPYI HA TOMOMOP(HU3M, HAXOXKAE- | KOHTPOJIb
HHe 00pa3a u sapa 3Toro romoMmopdusma. Hekoro- | moaroroBku
pbl€ BBIUMCIIUTEIbHBIE AJNTOPUTMBI, CBA3aHHBIE C | IOKJIAJA.
HOPMAJILHOCTBIO TMOATPYNI U ToMOMopdu3mMaMu
IpyIIL.

B rpynne, 3a1aHHON OPOXKAAIOIKUMH HJIEMEH-
TaMU U ONPEIEIAIOIIAMA COOTHOLICHUAMU, HAUTH
LIEHTP U KOMMYTaHT, a TAaK)K€ HAUTH CUCTEMY IIO-
POKIAIOLIMX 3JIEMEHTOB TIPYIIBI IOJICTAaHOBOK,
n30MOp(GHON UCXOTHOM TpyIIIe.

2.3.4 IlpumepHas Te

MAaTHKa KypPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE MPeyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaroIuXCcs M0 JUCHHUILIMHE (MOYJII0)

Bug caMOCTOSITENb-
HOI pabOThI

[Tepeuensb yueOHO-METOIUIECKOTO 00ECIICYCHUST TUCITUTUIUHEI 110
BBINIOJTHEHUIO CAMOCTOSTEIbHOU pabOThI

2

3

[lonroToBka K TEKy-
IEMY KOHTPOJIIO

1. Metoauueckue yka3zaHus JJ1s IOATOTOBKY K 3aHATHSIM JIEKLIUOH-
HOTO U CEMMHApPCKOTo TuIa. YTBepkJaeHbl Ha 3acenanuun Cosera
dakynbTeTa MaTeMaTUKM M KommbioTepHbIX Hayk PI'BOY BO
«KyOI'V». [Ipotokon Ne 9 ot 14 mas 2024 r.

2. MeTtoaunueckue yka3aHHs 10 BBITIOJIHEHUIO CaMOCTOSTENbHOM pa-
00Thl OOyuatonuxcs. Y TBepkJIeHbl Ha 3aceganuu CoBeTa (akyib-
TeTa MaTeMaTUKU M KoMmnbioTepHbIX Hayk PI'BOY BO «KyOI'Y».
[Tporoxon Ne 9 ot 14 mast 2024 r.

3. Meronnyeckue yka3zaHus 0 MOATOTOBKE 3cce, pedeparos, Kyp-
COBBIX paloOT. YTBep:keHbl Ha 3acenanuu CoBera (akyibTera Ma-
TeMaTuku ¥ KomnbioTepHbiXx Hayk @PI'BOY BO «Ky6I'V». IIpoto-
ko1 Ne 9 ot 14 mas 2024 1.

Brimmostaenue nabdo-
paTopHBIX padboT

Metoanueckue yka3aHHs IO BBIITOJHEHUIO 1a00OpaTOPHBIX paloT.
VYTBepkaensl Ha 3acenanun CoBeTta (axkyiapTeTa MaTeMaTHKUA M
kommnbioTepHbIX Hayk @T'BOY BO «Ky6I'V». [Iporokon Ne 9 ot 14
Mmas 2024 1.

Y4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,
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— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapYIICHUSIMHA OTIOPHO-BUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YAFOLIIXCS.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

K o0pa3oBaTenbHBIM TEXHOJOTMSAM OTHOCATCS JICKIMH, JIa0OpaTOpHBIC 3aHATHSA, KOH-
TPOJIbHBIE PabOThI, KOJJIOKBHYMBI M 9K3aMEHBI. B TeueHue cemecTpa CTyIEHTHI peliaioT 3a1auH,
yKa3aHHbIE IIPEIoiaBaTesieM, K KaKJOMy IPAaKTHYECKOMY 3aHATHIO. B KaX10M U3 nepBbIX Tpex
CEMECTPOB MPOBOAUTCS KOJUIOKBUYM IO TEOPETUUYECKOMY MaTepHaly U KOHTPOJIbHbIE pabOThI 110
IIPAKTUYECKOMY MaTepHually. DK3aMeH CHAETCs CTYACHTOM TOJBKO IIOCIIE PELICHMS 3aJaHUNA KOH-
TPOJIBHBIX PAOOT U BBIOJHEHUS pabOThI 10 CAMOCTOSATEIILHOMY M3YUYEHUIO MPEI0KEHHBIX Ipe-
[oJlaBaTesieM pas3zesioB Kypca. B Xoie NeKIMOHHBIX U MPAKTUYECKUX 3aHATHI MpeArnonaraeTcs
MCIIOJIb30BaHUE KOMITBIOTEPHBIX TEXHOJIOTHH (Ipe3eHTaluu 110 HEKOTOphIM TeMaM Kypca). Cry-
JIEHTBI BTOPOT0 Kypca (B TPEThEM U YETBEPTOM CEMeCTpe) 0oJiee aKTUBHO HaYMHAIOT paboTaTh ¢
COBPEMEHHOM Hay4yHOM MaTeMaTUUECKOH JIUTEPaTypoil 1o ainredpe 1 ee NpUIoKEeHUsIM, CaMOCTO-
ATEJILHO TOTOBS JIOKJIAJIbl 110 ONpPE/IETIeHHON TeMaTHKe (YKa3aHHOM B MyHKTe 2.3 BO BTOpPOM a0-
3a1e coAep KaHusl TeMbl) Kak Ha MPaKTHUECKUE 3aHATUSAX, TaK U B (popMe MICbMEHHOTO OTYETa.

K O6pa3OBaT€JII)HI>IM TCXHOJIOTHUAM TAKKC OTHOCATCA MHTCPAKTHUBHBIC MCTO/IbI 06y‘~I€HI/I$I.
I/IHTepaKTI/IBHOCTb moJa4unu Marcpualia 1o AZUCHUIIINHE ((CDYH,Z[aMCHTaJIBHaH M KOMIIbIOTCpHAA all-
T e6pa» nmpearogaract He TOJIbKO B3aUMOJCUCTBHUS BUIA «IpernoaaBareiib - CTYACHT» U «CTYHCHT
- IpenoaaBaTeyib», HO U «KCTYACHT - CTYACHT». Bce st BuabI B3auMOIEMCTBHS Xopomo gocrura-
HOTCA ITPU U3JIOKCHUUN MAaTCpHradJla, KakK Ha JICKHMOHHBIX U Ha IPAKTUYCCKUX 3aHATUAX B XOAC THUC-
KYCCHﬁ HJIN K€ B ITPOLECCC NOKIIAJ0B C UCITOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJOTHH.

3.1. Iuckyccus
Bo3MOKHOCTB TUCKYyCCHM TTPENOIaraeT yMEHUE BbICKA3aTh COOCTBEHHYIO HJIEI0, IPEIIO-
JKUTh CBOM IIyTh PEIICHUs], ApIYMEHTUPOBAHO OTCTaMBaTh CBOIO TOUKY 3PEHMS, CBSI3HO M3JIararhb
Mbiciu. [lone3Hsl cnenyromue 3agaHus: COCTAaBICHUE IUIaHA PELIeHMs] 3a7auyd, MOMCK IPYroro
crioco0a peleHns, CpaBHEHNE Pa3IMYHbIX CIIOCOOOB pelleH!s, IPOBEIeHNE BBIKIIAI0K JUIs pele-
HUA 3a1a4i U BBIKJIAJJOK IJI MPOBEPKU MPABUIIBHOCTU IMMOJTYYCHHOT'O PCIICHUA, pPAaCCMOTPCHUEC 3a-
Jla4 ¢ JINIIHUMH U HEJOCTAIOUIMMH JTaHHBIMM, TBOpUYECKUE NOKIaabl. CTyqeHTaM Npeasaraercs
MIPOaHAIM3UPOBATh BapUAHTHI pElIeHHs], OOCYIUTh TOKJIa/l, BbICKa3aTh CBOE MHEHHE. OCHOBHOM
00BbEeM UCII0Ib30BaHUSI UHTEPAKTUBHBIX METOIOB O0YyUEHHS pealn3yeTcss UMEHHO B XO/€ AUCKYC-
CPII>'I, KaK Ha JICKOHMOHHBIX, TaK U Ha IPAKTUYCCKHUX 3aHATUAX.
OO111ie BOMPOCHI, KOTOPHIE BHIHOCATCS HA IUCKYCCHIO:
1. CocraBieHus mjiaHa 10Ka3aTeabCTBa YTBEPKICHUS WM PELICHUS 3a1a4u.
2. OmnpeneneHre BO3MOXHBIX CIIOCOOOB JOKA3aTeNbCTBA YTBEPHKICHHS MIIM TIOUCK pa3Iny-
HBIX CTIOCOOOB pEIIeHU 3aauH.
Bri6op cpeau paccmaTpuBaeMbIX cioco00B Hanbosee pauoHaIbHOTO.
4. OOcyxaeHue JOrM4ecKol coCcTaBsAoIEel B (POPMYIUPOBKE TOM MIM UHOW TEOPEMBI, a
TaKkXke 0O0CYXJIeHHE BO3MOXKHOCTH IOCTPOEHHUS HIUTIOCTPHPYIOIIUX €€ MPUMEPOB H
KOHTP-TIPUMEPOB.

w
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5. CamocTosSITeNbHOE COCTABJIICHHE CTYICHTAMH OMOPHBIX 3aJJaHUH 10 TEME, XapaKTepu3y-

OIIHuX I‘HY6I/IHy NMOHUMAaHU CTYACHTAMU COOTBCTCTBYIOIICTO MaTCpUaJIa.

3.2. lokaaj (mpe3eHTAIHA)

HpI/IMeHeHI/IC Ha 3aHATHHU KOMIIBIOTCPHBIX TEXHOJIOTHH TTO3BOJISET CTYACHTaM IIpU paCCMOTpPE-

HUU ONPEIENICHHBIX TeM Kypca (yHIaMEHTAIbHOM M KOMIIBIOTEpHOU anredprl 6osee Tiy0oKo

OCBOUTBH HEKOTOPBIC ITOHATHUA U JOKA3aTCIILCTBA YTBer(HeHHﬁ. B »T011 cBsA3M OIIPEACIICHHBIC JICK-

IMUOHHBIC U MPAKTUYCCKUE 3aHATUA IIPEIIOJABATCIIIO uenecoo6pa3Ho IIPOBOAWTE B BUAC IIPE3CH-

Taluu. Taxxe B Takom BUJIC HAa NPAKTHUYCCKUX 3aHATHUAX 110 HCKOTOPBIM TEMaM CTYACHTHI 2-10

Kypca MOT'YT IIPEJCTaBIATh U CBOU JOKJIA/IbI.

Ce-
MecTp

Buj 3angarus

(1, J13)

Hcnoab3yeMble MHTEPAKTHBHBbIE 00pa3oBaTeIb-
Hble TeXHOJIOTUH

Koanue-
CTBO

qacoB

«MeToj OKaliMJICHUSI MUHOPOB HaX0XKJICHUS paHTa
MaTpHIIBI ¥ 0a3UCHOTO MUHOPA.» (pa3aen 3) — iex-
Yusl 8 8u0e npe3eHmMayuu.

JI3

«Meron Tl'aycca pemieHuss CUCTEMBI JIMHEHMHBIX
ypaBHeHU» (pazaen 1) — nabopamopnoe 3ansamue,
0eMoHcmpupyemoe ¢ HOMOWbIO NPOEKmopa.

«OcHoBHas Teopema anreOps» (pazgen 7) — siek-
Yus 8 8uOe npe3eHmayuu.

JI3

«KOOpILI/IHaTI)I BCKTOpa, UX UBMCHCHUC IIPU TICPEC-
Xozie K ApyroMmy Oazucy»» (pasnen 8) — .abopa-
mopHoOe 3anamue, deMOHcmpupyemoe C NOMOoOubro
NpoeKmopa 6 pexcume Ciano-uioy.

«Co0OCTBEHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS
JTUHeWHoro omeparopa» (pasaen 10) — znexyusa 6
8uode npezeHmayuu.

JI3

«ANTOPUTM TPUBEJCHUS BELISCTBEHHOW KBajpa-
TUYHOH (POPMBI K KAHOHUYECKOMY BHJLy C MOMO-
IIbI0 OPTOTOHATBFHOTO MPE0OpPa30BaHUS MTEPEMEH-
HBIX» (paznen 12) — nabopamopnoe 3ansmue, Oe-
MOHCIMpUpyemoe ¢ NOMOWbI0 NPOeKmopa.

«CMeXHbIE KJIACChl TPYMIBI MO MOATrPYIIE, CBOU-
cTBa U npumepsl. Teopema Jlarpanxa miisg KOHEU-
HBIX Tpynm» (paszaen 14) — aexyus 6 ude npeszen-
mayuu.

JI3

«/leicTBHE 3aMaHHON TPYNMbl MOACTAHOBOK CO-
MIPSDKEHUSIMA Ha MHOYKECTBE €€ DJIEMEHTOB, OTIHCa-
HHUE KJIACCOB CONMPSHKEHHOCTH U TIEHTPATH3aTOPOB
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HEKOTOPBIX AJIEMEHTOB TPYIIIbI, BHIYHCIUTEIbHAS
WUTIOCTpAIUs YTBEPKICHUN O MOIIHOCTH Kjacca
CONPSDKEHHOCTH M O KOJHMYECTBE KJIACCOB COMPS-
xEHHOCTM» (pasaen 15) — zabopamopmnoe 3ams-
mue, 0eMOHCIMpPUpyemoe ¢ NOMOWbIO NPOEKMOopa 6
pedcume catio-uoy.

Umoeo:

16

4. OueHo4YHbIE CPeCTBA IJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U IMPOMEKYTOYHOM

aTreCTalnumn

4.1 ®oH OLEHOYHBIX CPEJICTB Il MPOBeAeHHUs TeKYIlell aTTecTalul

4.1.1 IlpumepHBbIe KOHTPOJIbHbIE PA0OTHI

B IIEPBOM CCMECCTPC IMEPEA KOHTPOJIbHBIMH pa6OTaMI/I CHa4dalla IIPpOBOAUTCA CaMOCTOA-

TenbHas (mpoBepoyHas) pabota (OKTAOpb), KoTopas uuTes 45 MUHYT (5 3aAaHui, Kaxa0e U3 Ko-
TOPBIX OIICHUBACTCSI B 3 0aJuia; HIKHUI opor — 6 0aJuioB, Ha BBICIIYIO OIICHKY Haj0 Ha0path 13

6aJ'IJ'IOB; pasp€acTCAa MUCII0JIb30BATh KOHCIICKTBI ITPAKTHYCCKUX SaHHTHﬁ). I_[CJ'IB CaMOCTOATCIIb-

HOU pabOThI COCTOUT B 03HAKOMJICHHHU CTYCHTOB IIEPBOTO Kypca ¢ TpeOOBaHUAMU, TPEIBSBIIsIC-

MbIMHU K HAlTUCAHWUIO U OLICHUBAHUIO MMPETIOAABATCIICM KOHTPOJIbHBIX pa60T.

CamocrosiTesibHas (IPpoBepoyHasi) padoTa B IEPBOM cemMecTpe

1. C nomotrslo 3J1€eMEHTapHBIX MPeoOpa3oBaHU Ha/l ypaBHEHUSMU NIPUBEIUTE CUCTEMY JIH-
HENHBIX ypaBHEHUH (*) K CTyneH4aToMy BUAY U 3aTEM BbIPA3UTE IJIABHbIE HEU3BECTHBIE

qepe3 CBO6OI[HBI€ HCHU3BCCTHEIC.

2. Haiinute pyHIaMEHTATBHYIO CUCTEMY PEIICHUI CHCTEMBI JIMHEHHBIX OJHOPOIHBIX ypaB-

HEHUI, aCCOIIMUPOBAHHOM ¢ cucTeMoil (*).

3. OnumuTe MHOKECTBO PEIICHUI CHCTEMBI JIMHEHHBIX OJHOPOIHBIX YPaBHEHUH, aCCOLNU-

pPOBaHHOM C cucTteMoit (*).
4. Haiigure obiee pemeHne cuctemsl (*).
5. Haiinure oCHOBHBIE pelIeHUs] CUCTEMBI ().

X, —Xq -X =1
X, +2X, X =1 .
X, +2X, +X, +2X = 2 )
2X, +2X, —X; +X, +X = 3

KonTtpoubHas padora B mepBom cemecTpe
(Temsl pazaenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

1. Pemwuth cucteMy NTuHEHHBIX YpaBHEHHI MeTon0M [aycca.
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10.

N

© oo N Ok W

10.

Haiitn pyHgameHTanbHyI0 CUCTEMY pEIICHUN CUCTEMBI JTUHEHHBIX OJHOPOJHBIX ypaB-
HEHUM.

IIpousBectu nelcTBYS HAJL MATPULIAMH.
BbrauciuTh onpenenuTens ¢ MOMOIIBIO AJIEMEHTApHBIX TPeoOpa3oBaHui.

Beruncanute onpenenuTens pasiokeHUEM 10 JaHHON CUCTEME CTPOK (CTOJIOLOB) € HC-
110JIb30BaHKEM TeopeMbl Jlamaca.

Haiitu oOpatHyr0 MaTpuIly C IOMOLIbIO 3JIEMEHTAPHBIX IPeoOpa30BaHUN HaJl CTPOKAMHU
u 1o hopmyire.

Pemnth cucreMy JIMHEMHBIX YPaBHEHUN MAaTPUYHBIM METOJIOM.

Beruucnuts panr MaTpuibl METOAOM OKAMMIICHHUS] MUHOPAMH.

[Tokasark, 4TO JaHHAS CUCTEMa CTPOK 00pa3yeT 0azuc apu(MEeTHIECKOro MpoCTPaHCTBA
R® 1 HaliTH KOOpAWHATHI JAHHOI CTPOKH B 3TOM ba3sHuce.

Pemnth cucteMy JIMHEHHBIX ypaBHEHHH 10 00001IeHHOMY npaBuity Kpamepa.
KonTposbnas pabora Nel Bo BTOpoM cemecTpe

(Tembl paznenoB 6 — 7 u3 Tabaukl myHKTa 2.3.3)

IIpousBecTu neicTBUS HaJl KOMIIJIEKCHBIMH YHCIIaMU B anreOpanyeckoit popme.

Haiitu koMIUIeKCHBIE KOPHU KBaJPaTHOTO YPaBHEHHUS U 3allMCATh UX B alredpamveckoit
dhopwme.

[IpencraBUTh KOMIIJIEKCHOE YUCIIO B TPUTOHOMETPUYECKOH Gopme.

BbruuciuTh creneHb KOMIUIEKCHOTO yKcia 1o gpopmyine Myaspa.

W3Biieub KOpEHb 3aJaHHOM CTENEHH U3 KOMIUIEKCHOTO YHUCIIA.

Haiitn Hanbonpimmii oomumii nenurens (HOJ[) MHOTOWICHOB.

Beipasuts nmuneitno HOJI uepe3 MHOTOWIEHBI.

Pa3noXuTh MHOTOWIEH 10 CTENEHSIM JaHHOTO OMHOMA.

OTtnenuTh KpaTHbIE KOPHU MHOT'OUJICHA.

Vcnonb3ys MHTEpNOIALUOHHYI0 (opMmyny Jlarpanka, HallTH MO 3alaHHBIM 3HAYCHUSAM
MHOTOYJIEH.

KonTposbHnasi paGora Ne2 Bo BTOpOM cemecTpe

(Tembl paznenoB 8 — 9 u3 Tabauubl myHkTa 2.3.3)

1.

Haiitu MAaKCUMaJIbHYIO HE3aBUCUMYIO ITOJACUCTEMY CHUCTEMbI BEKTOPOB W BbIPA3UTH JIHM-
HENHO BCe BCKTOPBI CUCTCMBI Y€PE3 BECKTOPLI HaﬁﬂeHHOﬁ MMOACHCTCMBI.

Haiiti 6a3uc nuHeHON 000J0YKHM U BBISICHUTH JICKUT JIM JAHHBIA BEKTOP B ATOW 000-
JIOUKE.

Janbl 1Ba 6a3uca mpocTpaHCcTBa. 3HAas KOOPIUHATHI BEKTOPA B OJJTHOM Oa3uce, HAlTH ero
KOOPJIMHATHI B IPYTOM.

HaiiTi 0a3uc cymMMbl TOAMPOCTPAHCTB U ONPEAETUTh Pa3MEPHOCTDb UX MEPECeUEHUsI.
Haiitu 0a3uc nepeceueHus NOAMPOCTPAHCTB U OMPEIEIUTh Pa3MEPHOCTh UX CYyMMBI.
BbIsiIcHUTD IBIIIETCS JI CyMMa JIaHHBIX MOAIPOCTPAHCTB HEKOTOPOTO MPOCTPAHCTBA M-
MOH CYMMOH.

OpToroHanu3oBaTh CUCTEMY BEKTOPOB JAaHHOTO €BKJIMJI0BA IPOCTPAHCTBA.

Haiitn 0a3uc opTOroHaIbHOTO JOMOJHEHHS K JaHHOMY TOANPOCTPAHCTBY €BKIIHMIOBA
IPOCTPAHCTBA.
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9.

10.

HaiiTi opToroHajibHyI0 MPOEKIUI0 U OPTOTOHAJILHYIO COCTABIISAIONLYI0 BEKTOpa Ha MOJ-
MIPOCTPAHCTBO €BKJIMI0OBA ITPOCTPAHCTBA.

B yHuTapHOM IIPOCTPAHCTBE HAWTHU JUIMHBI IBYX JAHHBIX BEKTOPOB U YIOJI MEXKIY HUMH.

KonTpoasHnasi padora Ne 1 B TpeTbeM cemecTpe

(temsl pa3aenoB 10 — 11 u3 Tabmunbl myHnkTa 2.3.3)

1.

10.

Hatitu 6a3uckl 00pasa u siipa JMHEHHOTO OTepaTopa, 3aJJaHHOTO CBOCH MaTpHUIlEH B CTaH-
napTHOM Oasuce mpoctpancTsa R".

3Has MaTpully oneparopa B OfHOM Oa3Hce, HAWTH €ro MaTpuIly B Ipyrom 0a3zuce 3TOro
e MIPOCTPAHCTBA.

HaiiTn xapakTeprCTUYECKMH U MUHUMAaJIbHBIA MHOTOWICHBI OTIEpaTOpa, 3aIaHHOTO CBOEH
MaTpuliell B HEKOTOpOM Oasuce.

Haiitu coOCTBEeHHBIC 3HAYCHHSI H COOTBETCTBYIOIINE UM COOCTBEHHBIC BEKTOPHI OTepa-
TOpa, 33JJaHHOT0 CBOEH MaTpHIIei B cTaHAapTHOM Oa3uce.

OnpeneuTh KOpAaHOBYy HOPMAJIbHYIO ()OPMY MAaTpPMIIBI ONEpaTopa, JEHCTBYIONIEro B
npoctpancTse C3.

Haiitu Matpuiy conpskeHHOro ornepaTopa K cCyMMe (pa3HOCTH, NMPOU3BEACHUIO) JIBYX
OIIEepaToOpPOB, 33JAHHBIX MAaTPULIAMH B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0a3uce eBKIM-
JI0Ba IIPOCTPAHCTBA.

Haiitu MaTpuily conpspKeHHOTO onepaTopa B JaHHOM HE OPTOHOPMHpPOBAaHHOM Oasuce,
3Has ero MaTpuIly B 3TOM Oa3zuce.

Iloka3zaTh, YTO JAaHHBIN ONEPATOP YHUTAPHOTO MPOCTPAHCTBA, 3a/IaHHBIN CBOEH MaTpuLen
B OPTOHOPMHUPOBAHHOM 0a3uce, SIBISETCS HOPMaJIbHBIM U HAalTH OPTOHOPMHUPOBAHHBIM
6a3uc u3 ero coOCTBEHHBIX BEKTOPOB.

[TpoBepuTh, ABISETCS JIU ONIEPATOP, 33AaHHBII MaTpUllel B HEKOTOPOM 0aznce eBKINI0Ba
MIPOCTPAHCTBA, OPTOTOHAILHBIM.

[Tokazate, 4TO omepaTop YHUTAPHOTO MPOCTPAHCTBA, 3aJaHHBIA CBOEH MATPHUIIEH B HE-
KOTOpPOM 0a3zuce, sIBISIETCS SPMUTOBBIM.

KonTposbHas paGora Ne 2 B TpeThem cemecTpe
(Temsl pazaenoB 12 — 13 u3 tabmuisl 2.3.3)

[IpuBecTu AEUCTBUTENBHYIO KBAAPATUUHYIO (OPMY K HOPMAJIBHOMY BH]Y, HUCIIOJB3YS
meron Jlarpanxa.

Haiitu uHiekchl HHEPLUK U CUTHATYPY JaHHOH JIeHCTBUTENBHON KBaApaTUUHOM (POPMBI
Y TI0Ka3aTh, YTO OHA SKBUBAJIEHTHA (opMe U3 3a1aHus 1.

[IpuBecTH KOMIUIEKCHYIO KBaIpaTUIHYIO (hOPMY K CYMME KBaJIpaToB.
ITokazaTe, uTO HaHHas KBajpaTU4yHas (hopma SIBISETCS pacra aroIieics.

OHpeI[eJ'II/ITI) B JaHHOM CIIHMCKE ,ZIeI\/’ICTBI/ITeJ'H)HI)IX KBaaApaTH4YHBIX (1)OpM, KakKue€ n3 HUX
SABJIIFOTCA ITOJIOKUTCIIBHO UKW OTPUIATCIIBHO OIIPEACIICHHBIMU.

VYkazaTh opTOroHaiabHOe MpeoOpa3oBaHue MEPEMEHHBIX, PUBOJIAIIEE TaHHYIO KBajpa-
TUYHYIO (POPMY K KAHOHUYECKOMY BHUJLY.

JIJ1sl IUIOCKOCTH TOYEYHOI'O €BKJIM0BA IPOCTPAHCTBA, 3aJaHHONW CUCTEMOW YpaBHEHUH,
yKa3aThb KaKyl-HHUOY/Ib CUCTEMY TOUEK, 3a/Ial0INX €€ B 00ILEM pacrooKeHUH.
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10.

8.
9.

10.

oT4éTa

OnpenenuTth yroj MKy TaHHOW MPSMOW U JAHHOM MJIOCKOCThIO €BKJIMI0BA TOUEYHOTO
MIPOCTPAHCTBA.

Haiitn paccrosiHue OT JaHHOM TOYKU A0 TMIIEPIUIOCKOCTH, 3aJaHHOW CUCTEMOW TOYEK B
00111eM pacroI0KEHNU B €BKJIMJJOBOM TOUEYHOM IIPOCTPAHCTBE.

Haiitu yros Mexay INIOCKOCTSAMH B €BKJIMIOBOM TOYEUYHOM IIPOCTPAHCTBE, 3aJaHHBIMU
CUCTEMAaMHU YPABHEHUM.

KonTpoJsbHasi paGora B 4eTBEpTOM cemMecTpe

(Temsl pa3nenoB 13 — 16 u3 Tabnuuel nynkra 2.3.3)

_|3x = 4(mod 5)
. Pemuts CUCTCMY CPABHCHUHN .
7x = 8(mod9)
p _|2x =3y = 4 p
. Pemmurts cucreMy ypaBHECHUU 5x +6y = 7 HaJ II0JIEM Z]].

. Ilo Tabmuue Kamu rpynnonna (N, ;o) onpenenuTs ero BUL:

o 1 2 3 4
1 3 4 1 2
2 4 1 2 3
3 1 2 3 4
4 2 3 4 1

. JlaHBI 1BE oACTaHOBKH 9-1i crenenn o = (135)(2684) n S =357649281 , 3anucaHHble

COOTBCTCTBCHHO B IUKJICHHOM BHUC U B BUJC ICPCCTAHOBKH. 3anummre MOJACTAaHOBKY
0!2020 : ﬁ ~202 B KAHOHHYCCKOM BHIC (YMHO)KGHI/IC MOACTAHOBOK OCYIICCTBJIACTCA B IIpa-

BOI TEPMHUHOJIOTHN).

. Hepe‘{I/ICHI/ITB BCC 3JICMCHTHI IOATPYIIIILI I'PYIIIBI S4, HOpO)K,Z[éHHOfI MoJCTaHOBKaMH

4321 n 2134, 3anucaHHbIMU B BUJE IEPECTAHOBOK.

N300pa3uth quarpaMmy MOJArpyIn MUKJINYECKON rpynnbl Hopsiaka 54.

Pas6eiite rpymmy G = {e, (1234), (1432), (13), (24), (12)(34), (13)(24), (14)(23)} Ha xmacchr
COMPSOKEHHOCTU Y HAaWUTe IeHTpanu3atop smeMenta (12)(34).

Haiigure nentp rpynns! G u3 3aganus 7.

Haiinnre kommyTanT rpynnel G u3 3a1anus 7.

[Tokaxwure, yro moarpynmna H = {e, (13)(24)} rpynnsl G U3 3a7aHust 7 SIBISETCS HOP-

MaJbHO# ¥ iocTpouTh Tabmuiy Komu mst pakroprpymmst G/ H .

4.1.2 IlpuMepHbIii IepevyeHb TeM 10KJIAA0B (0TYETOB)
4.1.2.1 IlpumepHbIii NepeyeHb TeM J10KJIa10B (0TYETOB) B TpeThbeM ceMecTpe

CryneHT OTYMTHIBAETCS Mepell MpernoaBaTeieM, BeIyluM JadopaTopHble 3aHATus. Tema
MOJKET OBITh BHIOpaHa CTYJIEHTOM CaMOCTOSITEIbHO M HE 003aTeNbHO U3 MPEJI0KEHHOTO
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HWXKE CIIMCKa, HO 00513aTeJIbHO B COTIACOBAHUHU C npenoaaBaTciCM. Bo3MoxxHOCTE pa6OTBI HE-
CKOJIBKHUX CTYACHTOB I10 OJIHOH U TOH JXe TeMe OMpEACIIACT NpCoAaBaTCIIb.

1. Basucublii MEHOp MaTpuLbl. HaxoxkaeHne panra MaTpHIbl METOJIOM OKaWMJIEHUS MHUHO-
pamu.

Teopema Jlamaca u ciieiCTBUS U3 HEE.
Onpenenurens MPoOU3BEACHUS MaTPUIL, GopMyTHpoBKa TeopeMbl bure-Kormu.

O606menHoe npaBmio Kpamepa pemreHust mpou3BOJILHON CUCTEMBbI TUHEHHBIX ypaBHE-
HUH.

o

5. Teopema lllTypMa ¥ ee NpUMEHEHHE NPH OTACIEHUU JAEHCTBUTENBHBIX KOPHEH MHOIO-
unena u3 R[X].

6. Komblo MHOrO4WIEHOB OT MHOTHX IIEPEMEHHBIX, JEKCHKOTPa(pUUECKOE YIOPSI0YEHHE
YWICHOB MHOrowIeHa. KoJbllo CUMMETPUYECKMX MHOTOYJICHOB.

OcHoOBHas TeopeMa 0 CUMMETPUYECKUX MHOIOWIEHAX.
DakTOpP-NIPOCTPAHCTBO.

© oo N

Jlunelinple (YHKIMM HAa BEKTOPHOM IPOCTPAHCTBE, UX OIpPEeNsieMOCTh obpa3amu Oa-
3uca.

10. ConpsixeHHOE MPOCTPAHCTBO, AyalbHbIH 6a3UC, €CTECTBEHHBIH H30MOP(QU3M.
11.Konbno knaccoB BBIYETOB, KPUTEPHUIA TIOJI.
12.Tlone anre6panyeckux ymce.

13.IMoarpynnounsl, MoAKoIbIA U IIOAIPOCTPAHCTBA, HpuMepbl. [ToHATHE 06 U30MOppU3ME
areOpanyeckux CUCTEM.

14.®opmyna Diinepa. Jlorapupmudeckas U nokaszareibHas (yHKIMH KOMIUIEKCHBIX II€pe-
MEHHBIX.

15. MuBapuanTHble MOAIPOCTPAHCTBA IMHEHHOTO ONEpaTopa, PasaokKeHue IIPOCTPAHCTBA B
MPSIMYI0 CYMMY WHBApUAHTHBIX MOANPOCTPAHCTB. [Ipsimas cyMMa JTUHEHHBIX Omeparo-
pOB.

16. KopHueBble moanpocTpaHCcTBa IMHEHHOTO oIepaTopa, AeicTByromero Haj mnojieM C. Pas-
JIO’)KEHHE MPOCTPAHCTBA B MPSAMYIO CYMMY KOPHEBBIX MOJMPOCTPAHCTB JTUHEHHOTO OTIe-
patopa.

17.Anroputm HaxoxIeHUs 6a3Kca, B KOTOPOM MaTpHUIa TMHEHHOTo onepaTopa umeeT JKHD.

18.Munumanbublii MHOrounen u JKH®. Kpurepuii IMaroHaan3upyeMoCTH JMHEHHOTO Omle-
paTopa, JEMCTBYIOLIEro B IPOCTpaHCTBE Haj noseM C.

19. MonoxurensHo (HEOTPHIATENLHO) OMpEeIEHHBIE SPMUTOBBI ONEPATOPhI, CBONCTBA.
Apudmerndeckuil KOpeHb U3 HEOTPULIATENBEHO ONPEICIIEHHOI0 )PMUTOBA OIlEpaTopa.

20.Paznoxenne yauTapHoro (€BKJIMI0BA) MPOCTPAHCTBA B IIPAMYIO CYMMY S/Ipa JaHHOTO JIH-
HEIHOTO onepaTopa u 00pasa COMpsHKEHHOTO K HEMY OoTiepaTopa.

21. BuopToHOpMUpOBaHHBIE 6a3MChl YHUTAPHOTO (€BKIIMI0BA) IPOCTPAHCTBA, CBA3b MEKIY
MaTpHUllaMU ollepaTopa U CONPSKEHHOTO K HEMY OIepaTopa.

22. TlocTpoeHUe CHHIYISAPHBIX 0a3KMCOB IS JHHEHHOTOo OTOOPayKEHHS YHUTAPHBIX IPO-
CTpaHCTB. Pa3yioKeHUs TMHENHBIX ONIEPATOPOB YHUTAPHOTO IPOCTPAHCTBA.

23.TloHATHE O TMOJUIMHEIHON (YHKIMU HA BEKTOPHOM MPOCTpaHCTBe. IIpencTapienue mo-
JTUITUHEHHOM (QYHKIMHM B BUJE MOJMWIMHEHHON (OpMbI B (PMKCUPOBAHHOM Oas3uce IMpo-
CTPaHCTBA.

24 . Jluneiinble, OGUINHEHHBIE U MONTYTOPATUHEHHBIE QYHKIMH, UX (POPMBI.
25. Cummerpuueckue OpMBI U HX CBA3b ¢ KBAAPATUUHBIMU (POPMAMH.
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4.2.1.2 IlpuMepHbIii NepevyeHb TeM J0KJIAA0B (0TYETOB) B UeTBEPTOM ceMecTpe
OTtuér (mOKIam) CTyIEHTa B YETBEPTOM CEMECTpPE MPEICTABISIET cOO0H KOMIBIOTEP-

HYIO peajIH3alfIo aJropuTMa o ainredpanyeckoid Temaruke. CTyJeHT OTYMTHIBACTCS TIepes Ipe-

M0/IaBaTesIeM, BEyIUM JJa00opaTOpHbIC 3aHsTHs. Tema 0T4éTa MOKET ObITh BEIOpaHa CTYACHTOM

CaMOCTOSTENILHO U HE 00S3aTeNIbHO U3 NPEAJIOKCHHOTO HUIKE CITMCKa, HO 00s13aTeNIbHO B COIJIa-

COBaHHHU C IpEIIoaaBaTCIEM. Bo3MoxHOCTE pa6OTBI HCECKOJIBKHUX CTYACHTOB I1I0 O,I[HOﬁ 1 TOH Ke

TEMCE OIIPEACIIACT NPCIOAaBaTCIIb.

=

N gk

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

4.2.1.2.1 IllpumepHasi TEeMaTHKA aJrOPUTMOB, COOTBETCTBYIOIIAasi pa3aenam 1-13.

Pemenue cucteMbl TMHEHHBIX YpaBHEHUH ¢ 1IeNbIME Koddurmentamu metogom ["aycca.
Haxoxnenue 6a3MCHOrO MUHOpa HEHYJIEBOM MATpPHUIBl C LEIBIMU JIEMEHTAMH METOJ0M
OKAaMMJIEHWS] MUHOPOB.
Pemennie cuctembl JTUHEHHBIX YpPaBHEHHMH C LIETBIMU KOd(p(UIMEHTaAMH M0 0000IEHHOMY
npasuiny Kpamepa
Haxoxnenne HO/I u ero amHeiHOro npeicTaBieHus sl ABYX HATYypajbHbIX YUCE.
Haxoxnenne HOJl 1 HOK HeckoapKkuX HATypaIbHBIX YUCET
Haxox1eHrne KaHOHMYECKOT0 MPECTaBICHUS HATypaJIbHOTO YUCIIA.
HaxoxeHre 9acTHOrO ¥ OCTaTKa P JACJICHUH MHOTOWICHOB C IEJIBIMU KO UIIECHTAMH.
HaxoJ1eHrne ¢ TOUHOCTBIO 10 aCCOLIMMPOBAHHOCTU OCTATKa MPH JI€JIEHUH MHOTOYJICHOB C 1ie-
JBIMHU KO3 DUITECHTAMH.
Haxoxnenue HanbobIiero o0miero AeiMuTess AByX MHOTOWICHOB C HENbIMU KO3 PHUIHCH-
Tamu 1o anroputmy EBxinpa.
HaxoxeHne TuHEHOTro peAcTaBIeHUs] HAuOOJIBIIIEro O0IIEro AeIUTEeNs ABYX MHOTOUJICHOB
C HeIBIMU KO3 UIIMEHTAMH € HCIIOJIb30BaHNEM aropuT™Ma EBkinza.
Haxoxxnenne pannoHaaIbHBIX KOPHEH MHOTOWIEHA C IEIbIMU K03 duimenTaMu ¢ mpumene-
HueM cxemsl ['opHepa.
[TocTpoeHne MHTEPNOIALMOHHOTO MHOTowIeHa Jlarpanska JUIsl LIeJIOYUCIIEHHOTO Habopa ap-
TYMEHTOB M COOTBETCTBYIOIIETO €My LIEJIOYHCICHHOI0 Habopa 3HaYeHUH.
[IpencraBieHne CHMMETPUUECKOTO MHOTOUJIEHA € LIETIbIMU KO3 DULIMEeHTaMH B BUJIE MHOTO-
YJIEHA OT DJIEMEHTAPHBIX CUMMETPUYECKUX MHOTOWJIEHOB.
Haxoxnenne meronom IlTypma panmoHanbHBIX T'PAaHHUIL JEHCTBUTEIBHBIX KOPHEW MHOIO-
YJIeHa ¢ IeJIbIMU K03 (HUITUEeHTaMU.
Haxoxaenue 6a3bl cucTEMBl LIEJOYUCIEHHBIX CTPOK U HAaXO0X/IEHUE JIMHEWHBIX BBIPAXKEHUM
CTPOK CHCTEMBI Uepe3 CTPOKU HaWJEeHHOU Oas3bl.
Oproronanusanus meroaoM I'pama-1lImuara cucTeMsl ETOUNCIEHHBIX CTPOK.
HaxoxneHne opToroHaaIbHOM MPOEKIIMK U OPTOrOHAIBHOM COCTABIISIFOIIEH CTPOKY Ha JIMHEH-
HYI0 000JI0UYKY, HaTSHYTYIO Ha JAHHYIO CUCTEMY CTPOK.
[To marpuile JHHEHHOrO OTOOpaXKeHHs B CTaHAAPTHHIX Oaszucax mpoctpancts R" u R™
HaxoJIeHne 0a3ucoB 00pasa M siApa ITOr0 OTOOPAKEHUS.
[TpoBepka Ha AMATOHATU3UPYEMOCTh JIMHEHHOTO oneparopa npoctpadctBa C", 3a1aHHOTO B
HEKOTOPOM 0asuce CBOCH MaTpHUIIeH C IETOYNCICHHBIMH YJIEMEHTAMH.
I[To BBOAMMOI TpoOiike HEOOSI3aTEBHO PA3IMYHBIX IIENBIX YHCeN U3 oTpe3Ka [-4;4] mocTpouTh
Kyonueckuit MuorowieH f(A), st KOTOPOTo 3TH YUCIa SBISIOTCS KOPHSAMH, a 3aTeM I'eHEpH-
poBath 15 pa3nuyHbIX MaTPHUI C LIETOUNCIEHHBIMU HEHYJIEBBIMU 2JIEMEHTAMU, 110 MOJYJIIO HE
NpeBBIIIAIOMNME 12, U1 KOTOpBIX MHOTOWIEH f(A) sSBIIsSIETCS XapaKTepUCTUIECKUM.
[To BBOMMOI1 TpOIiKe HEOOS3ATENHHO PA3IMYHBIX HETBIX YUCENT U3 OTpe3Ka [-4;4] mocTpouthb
Kyomueckuii MHorowieH f(A), 11st KOTOPOTo 3TH YUCHa SBISIOTCS KOPHSAMH, a 3aTeM I'eHEepH-
poBaTh 15 pa3nUyYHBIX CHMMETPUUYECKUX MATPHI] C PALIMOHAIBHBIMU HEHYJIEBBIMU DJIEMEH-
TaMH, [T KOTOPBIX MHOTrouw1IeH f(A) sBiseTcs XapakTepucTUIeCKUM.

[Tocneauuii anropuT™ MOKHO nepeopMyIUPOBATh ISt KBAAPATHUHBIX (POPM.
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22.

23.

24.

25.

ITo BBOmMMO# Tpoiike uncen A, A,, A, €Z N[—4; 4] renepuposarts 15 pa3nudHbIX AeHCTBH-

TEJNBHBIX KBaApPaTUIHBIX Gopm f(X1,X2,X3), ¢ panroHaIBHBIMU KO3 PHUIIMEHTAMU, KOTOPBIE C
MOMOIIIEI0 HEKOTOPOTO OPTOTOHAIBHOTO MPEeoOpa3oBaHusl IEPEMEHHBIX MOTYT OBITH TpUBe-

JIeHBI K KaHOHHYecKoMy Buay A, Y. + A, Y2 + A,Y2 .

[To maTpuIe KBagpaTHUHOH (HOPMBI C LEIBIMU K03 uIrieHTaMu, UCTIONB3Ysl MaTPUUHBIN Me-
ton Jlarpanxa, mpuBeCTH KBaIPaTUIHYIO (HOPMY K KAHOHHUECKOMY BUIY U YKa3aTh MAaTpHUILy
COOTBETCTBYIOLIETO HEBBIPOKACHHOTO IIPEOOPa30BaHMs MIEPEMEHHBIX C PAMOHABHBIMU KO-
s dunmeHTamu.

[To maTpuie kBagpaTHYHOH (POPMBI C IETBIMH KO UINEHTAMH IIPOBEPUTH, SIBIISICTCS JIH 3Ta
dopma pacrnanaromeincs, a ecii ABIsSETCs, TO NPEJACTaBUTh €€ B BUJIE MPOU3BEACHUS PaIUo-
HAJILHOTO YKCJIa ¥ IBYX JIMHEHHBIX (OPM € LETBIMI B3aUMHO MPOCTHIMU KO PHUINEHTAMH.
[To maTpue KBapaTUYHON (POPMBI C LENBIMH KOA(PPHUIMEHTAMU ONPEACTUTh € paHr, HH-
JIEKChI MHEPIIMU U CUTHATYPY, a 3aTEM OTBETUTH HA IIATh BOIPOCOB:

- sBIsercs u (popma pacragaromeics?

- sBIseTCA M OpMa MOJIOKHUTEIBHO ONpeeaEHHON?

- sBIseTcs u GopMa OTPULATETIHLHO ONPEaeIEHHON?

- sBiseTCs M popMa HEOTPULATEIBHO ONPeAeIEHHON?

- sBIseTcs i (opMa HEMOJIOKHUTEIHHO ONPEeEHHON?

4.2.1.2.2 TlpumepHas TeMaTHKA aJTOPUTMOB, COOTBETCTBYIOIIAas pa3aeiam 14-16.
Hioke psimoM B cKOOKax ¢ HOMEPOM ajrOpUTMa yKa3zaHbl HOMEpa ajJrOpUTMOB, TIPO-

I'paMMBI U KOTOPBIX, HAITMCAHHBIC APYT'UMHU CTYyACHTAMU, MOT'YT OBITH MCIIOJb30BaHbI B Kaue-
CTBC IIOAIIpOorpaMm.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

Ornpezenienne TUIa rpymmnouaa no ero HoMmepHoit radnuue Kamu.

HaxoneHnue 31eMeHTOB IPyYIIIbI, MOPOKIAEHHON TaHHBIMU MOJICTAHOBKAMHU.

(27) Haiitu Bce 31eMEHTBI 3aJaHHOTO MOPsIIKa B TPYIIE, MOPOKAEHHON TaHHBIMH MOJCTA-
HOBKaMH.

[To HomepHo# Tabnuie Kanu qByx rpynmou1oB onpeaennTs n3oMop(dHbBI T OHH U, €CJIH 1A,
TO YKa3aTh COOTBETCTBYIOLINI H30MOPPU3M.

[To HomepHoi#t Tabnuie Kanu rpymnmonaa onucats Bce €ro MOArpyImouIbl.

(27) loctpouts Tabnuity Kanu s rpynmsl, TOpOXAEHHON JaHHBIMH MMOACTaHOBKAMHU.
(27,31) Moctpouts Tabauuel Konu ans rpynm: Az, S;, A, uS,mpu4d <n<7.

(27,31) [Toctpouts HOMepHYIO TabauIly Kamu ams rpymnbl, MOpoxkAEHHON TaHHBIMH MOACTA-
HOBKaMH.

(27,31,32,33) Iloctpouts HOMepHBIC Tabmuibl Konmu mist rpynm: A;, S3, Ay, S, u S, npu
4<n<7.

ITo HomepHoit Tabnuue Kanu rpynmnel onucarh Bce €€ MUKINYECKUE MOATPYIIIIBL.

[To 3amanHOMY YHCITY N OMHCATh BCE MOATPYIIIBI QIUTUBHOMN TPYIIIHI Zy, .

[To HOMepHO# Tabnuiie Kanu rpymnmel onucats Bce HEIPUBOAUMBIE CHCTEMBI TTOPOKIAIOIIIX
AJIEMEHTOB 3TOM IPYIIIBL.

(27,31,33,37) Ans rpymiibl, TOPOKAEHHON JAaHHBIMH TOJCTAHOBKAMH, OMIHCATh BCE HEMPHUBO-
JUMBIE CUCTEMBI TIOPOKIAIOIINX IIEMEHTOB.

(27) Pazbuenue rpynnsl S, npu 3 < n < 6 Ha JeBbIe U Ha PaBble CMEXHbBIE KJIACCHI IO MOJI-
TpyIIe, TOpoXAEHHOW TaHHBIMHU TTOJICTAHOBKAMH CTETMIEHH N.

Haxosxnenne cucteMbl HHBAPHAHTOB MPSIMOTO MPOU3BEICHUS MUKINYSCKUX TPYII JaHHBIX
MOPSAIKOB.

Ornucanue Bcex CUCTEM MHBAPUAHTOB a0esIeBOM IPYIIIbI 3a/1aHHOTO MOPSAKA.
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42.

43.

44,

45.

46.

47.

48.

49.

50.

B cnenyromux anroputMmax 42 - 44, mpu AeCTBUN KOHKPETHOU Irpyniibl G Ha KOHKPETHOM
MHOKecTBe X, TpeOyeTcsi OonmucaTh OpOUTHI M CTAOMIN3ATOPBI IEPBBIX CUMBOJIOB KKIOU U3
ITUX OpOUT.

(27) G nopoxaeHa 3amaHHbIMU mojacTaHoBKaMu 3 S, (3 <n < 7), X = N,,, G neiictByer
CJIeBa Ha MHO>KECTBE CUMBOJIOB U3 N, eCTeCTBEHHBIM 00Pa30M.

(27) G nopoxaeHa 3aganHbIME ToAcTaHOBKamMu 3 S, (3 < n < 6), X =Z,n, G neicTByeT
CIIpaBa Ha MHOXKECTBE CHUMBOJIOB Z,n, O TipaBmity: (i)g = j, ecu CyIIecTBYIOT B Z, ducia
iy, iy, ... ,ip, JUI KOTOPHIX BBINOJHEHO PABEHCTBO i =i+ 2" 1 +i, 2072 + .. +i, u j=
lge1y * 2" Figp) t 2772 + o + gy (T MOGEIX § € Zyn 1 st MH00BIX g € G).

(27) G moposxaena 3agaHHbIME ojicTaHoBKamMu U3 S, (3 < n < 5), X =S, G neiicTByeT Ha
S, conpsxenusamu cupasa (X8 = g~ lxg Vx € S, Vg € G).

(27, 44) B rpynmne, nopoxaAEHHOW JaHHBIMH TOJICTAHOBKAMH, YKa3aTh KJIacChl COMPSKEHHO-
CTH M OIIMCATh LIEHTPAIU3ATOPHI MEPBIX AIEMEHTOB YKa3aHHbBIX KJIACCOB.

(27) B rpymie, TOpOXAEHHON TAaHHBIMH IMOJCTAHOBKAMH OMKCATh MPUMApPHBIC CHUIIOBCKHE
MOATPYIIIBL.

(27,35) B rpynne, nopoxaéHHOI TaHHBIMU [TOICTAHOBKAaMH, OMKMCATh BCE HOPMAaJIbHBIE 1IHK-
JNYECKHUE MOATPYIIIIHL.

(27,39) B rpynne S, (3 < n < 6) BeiOuparotcs 1Ba Habopa nojacranoBok M u K, rpynma G
noposxaeHa MuHoxkectBoM M U K. TToctpouts HopMmansHOe 3ambikanne N mHoxkecTBa K B G,
MPOHYMEpOoBaTh cMexHbIE Kiacchl G Mo N U mocTpouTh MaTpuily HoMepHOU Tabmuiel Kanu
¢axroprpynmst G/N.

(27,39) B rpynne G, nopoxxa1€HHOM TaHHBIMU MOJCTAHOBKaMH, OMHICATh AJIEMEHTHI LIEHTpa
Z(G), nmponymepoBaTh cMexHbie Kiaccel G mo Z(G) u noCTpouTh MaTpHIly HOMEPHOU Tao0-
muisl Konu gaxtoprpynmsr G/Z(G).

(27,39) B rpynne G, mopoxIEHHOW JTaHHBIMU IOJICTAHOBKAMH, OMUCATh JIEMEHTHl KOMMY-
taHTa [G; G], nporymepoBath cMexHbIe Kitacchl G 1o [G; G] 1 mocTpouTh MaTpUIly HOMEPHOU
tabmuiel Kamu gaxroprpynmsr G/[G; GJ.

4.1.3 Ko1110KBHYMBI

K tekymeit ¢opme KOHTPOISI OTHOCATCSI KOJUIOKBUYMBI. B kaxknom u3 cemectpoB 1 — 3

MMPOBOAUTCS KOJUIOKBUYM B HCJIAX 3aKPCIVICHUA CTY ACHTAMHA 3HaHUH TCOPCTUICCKOTO MaTepuraia.

KookBryM MOKeT MPOBOIUTHCS B YCTHON M B TMCbMEHHOM Gopme. [Ipu 3TOM cTyneHT nomKeH

MOJATOTOBUTH MHCBMEHHO OTBET (U1l yCTHOM (hOpMBI — TE€3MCHI OTBETA) HA JBa BOIpOca U3 MpHU-
MEPHOT'0 MEPEYHsI TEOPETUUYECKUX BOIPOCOB K DK3aMEHY, KOTOPBIA IIPUBEICH HMXKE B ITYHKTE

4.2.1. TTonoXUTENBHBIA OTBET CTYJIEHTa MOXKET OBITh YUTEH IPH cllaue 3K3aMeHa.

KonnoxkBuym

1-ii Bonpoc u3 nepeyHs
B nyHkre 4.2.1 cpeau
BONPOCOB 110l HOMe-

2-ii Bompoc u3 me-
peuHsi B nyHkre 4.2.1
cpead BOINPOCOB IOA

Homepa konTpO-
JIUpyeMbIX pa3zje-
JIOB B Ta0aue 2.3

pammu HOMepamMu
1-i1 cemectp 15-29 30-39 3-5
2-11 cemecTp 10-25 26 —-41 7-9
3-i1 cemecTp 1-14 15-28 10-11
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4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHHUS IIPOMEKYTOUHON aTTecTAlUMN

[TpomesxyTouHas aTTecTanus B K&KIOM U3 YETBIPEX CEMECTPOB MPOBOIUTCA B (popme K-
3aMeHa.

4.2.1 IlpuMepHbIi epevyeHb BONPOCOB K IK3aMeHAM

IlepBblii cemecTp
1. CucreMbl TUHENHBIX YPABHEHUM U CBA3aHHbBIE C HUMU IIOHSTHS.

2. DneMeHTapHbIe MPe0Opa30BaHMs HA/l YPABHEHUSIMHU CUCTEMBbI JIMHEWHBIX ypaBHeHUI. [loHsATHE
00 PKBHUBAJICHTHOCTH CUCTEM (HILTIOCTPAIINS).

3. Cxema J10Ka3aTeabCTBa TEOPEMbI 00 SKBUBAJIEHTHOCTH CHCTEM JIMHEHHBIX ypaBHEHUH.
4. Meton ["aycca perienust cucTeMbl TUHEHHBIX YPaBHEHUN.

5. MccnenoBaHre CUCTEMBI JIMHEWHBIX YPABHEHUM CTYIIEHYATOrO BU/IA.

6. Apudmernyeckoe MPOCTPAHCTBO CTPOK R ", moxmpocTpaHcTBo.

7. Cuctema OJTHOPOIHBIX JUHEHHBIX YpaBHEHUH (JIeMMa U CIIEACTBUE U3 HEE).

8. IIpocTpaHCTBO perieHui CUCTEMBI OJHOPOIHBIX TUHEHHBIX YpaBHEHUH, (PyHIaMeHTaIbHAS CHU-
cTeMa pelIeHUH.

9. Anroput™m HaxoXAeHUs QyHIAMEHTAIbHOW CUCTEMBI PELLICHUH CUCTEMBI OJTHOPOJIHBIX JIMHEH-
HBIX YpaBHEHHUH (WJUTIOCTpaLus).

10. CBs13p MEXy MHOYKECTBAMU PELICHNN HEOAHOPOIHOM M aCCOLIMMPOBAHHOM C HEW OHOPOA-
HOM CUCTEMBI JIMHEWHBIX YPABHEHUN.

11. AnTOpuTM Hax0XKI€HHUSI OCHOBHBIX PEIICHU CHCTEMbI IMHEUHBIX YPAaBHEHUH (MILTIOCTPAIINS).
12. Matpuiipl, UX BUJbI U CBA3aHHBIE C HUMU TIOHATHUS.

13. Cnoxenue (BbIUMTAaHUE) MATPUIL] U YMHOKEHHE MaTPHUIL Ha YKCIia, CBOMCTBA.

14. YMHOXEHME MaTpHLL, CBOICTBA.

15. HepeCTaHOBKI/I N CUMBOJIOB, UX YHCIJIO. YeTHOCTH NEPCCTaHOBKU U €€ UBMCHCHUC IIPU TPAHC-
MO3UINUK. YHCIIO YETHBIX M HEYETHBIX NEpCCTaHOBOK.

16. [loncraHOBKM N-H CTENEHU, UX YUCIO. Y MHOXKXEHHE MOJICTAHOBOK (3aBUCHMOCTH PE3yJbTaTa
0T BbIOOpa TEPMUHOJIOTUH).

17. YeTHOCTH IOJICTAHOBOK N-11 CTEIICHH, €€ HE3aBUCUMOCTE OT BHIa 3aIIHCH IT0JICTAaHOBKH. Yncno
YETHBIX U HEUETHBIX ITOJCTAaHOBOK.

18. Onpenenenne onpenenurtens N-ro nopsiaka. [Ipasuna Cappuyca.
19. CpolicTBa onpeAenuTeNei.

20. ANTOpUTM BBIYMCIICHUS ONPEAEIUTENS C MOMOILBIO IJIEMEHTAPHBIX MpeoOpa3oBaHUN Hal
cTpokamu u crosibramu. [Ipumepsl. Kpurepuii paBeHCTBa onpenenuTens HyJIto.
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21. Paznoxenune onpeneauTes mo CTpoke (cTonoiy).

22. ObpaTHast MaTpuIla, BEIBOJ ee popmyibl. [IBa criocoba BEIUMCICHHSI OOpAaTHOM MaTPHIIBI.
23. ®opmynupoBka TeopeMsl Jlamnaca. CneAcTBUS U3 TEOPEMBI.

24. OnpenenuTelb TPOU3BEACHUS MaTpull, GopMyInpoBka Teopembl bune-Kommu. [Tpumeps.
25. Panr cuctemsl CTpoK npocTpancTsa R "

26. IlpuBeieHne MaTPHIIBI C TIOMOIIBIO AIIEMEHTAPHBIX MTPeoOpa3oBaHuil Hall e€ psJaMH K KaHO-
HUYECKOMY BUAY (MJUTFOCTpALIHS).

27. MeTtona okaiiMIICHHs] MUHOPOB (MIJLTIOCTPAIINS).
28. IIpaBuno Kpamepa perieHus: CUCTEMbI IMHEWHBIX YpaBHEHUN (MILTFOCTPALINS).

29. Teopema Kponekepa-Kanemnu (popmynuposka). O6o0menHoe npaBuiio Kpamepa pemieHust
CUCTEMBI JINHEWHBIX YPaBHEHUH (MJUTIOCTpALH).

30. OtobpaxeHust MHOXKECTB U CBA3aHHbIE C HUMU MOHATHSL. [Ipumepsl.

31. Bujbl oTroOpakeHH MHOKECTB C HIUTFOCTpAllMe Ha MpUMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHEe. CUMMETpUYECKH MOHOM T IPeoOpa30BaHuil.
33. IloxcTaHOBKM MHOXECTBA, UX YMHOXKeHHe. CUMMeTprUYecKast IpyIia MoJCTaHOBOK.

34. I'pynnon/ipl, MX BUBI U IPOCTEHIINE YTBEPKACHUS.

35. TepMuHOIOrHUs B TEOPUU IpynnouoB. Ilpumepsl rpynnon1oB pa3iuyHbIX BUJOB.

36. OnpeneneHue KoJiblia U ornpeaesienne nois. [lpumep nosns u npuMep KoJiblia, HE SIBIISIOLIE-
TOCSl TIOJIEM.

37. Buabl KoJiell, IpUMepbl KOJIEL Pa3IMYHBIX BUIOB.
38. Onpenenenue BEKTOPHOTO MPOCTPAHCTBA HAJl TIOJIEM, IPUMEPHI BEKTOPHBIX TPOCTPAHCTB.

39. Onpenenenue anreOpsl HAJ MOJIEM, TPUMEPHI ANreop.

Bropoi cemecTp
[TocTpoeHue mosst KOMIUIEKCHBIX YHCEL.
Anrebpanyeckast popMa 3aucH KOMITJIEKCHOTO YKCIIa M CBSI3AHHBIC C HEIO MMOHSATHUS.
CornpsikeHrne KOMIUIEKCHBIX YHCEIl, CBOMCTBA.

MO,Z[YJ'IL KOMIIJICKCHOT'O Y1 CJia, HCPABCHCTBO TPCYT'OJIbHUKA.

ok~ w0 b PE

Tpuronomerpuueckas ¢popma 3amiCcCH KOMIUIEKCHOTO YHCIa, MyJIbTUIUITMKATHBHBIC CBOMCTBA
MOJYJISI U1 apT'yMEHTa.

6. JlelicTBUA HaJ KOMIUIEKCHBIMU YHMCIIAMU B KOMIUIEKCHOM IUIOCKOCTH € MOMOILBIO [IUPKYIIS U
JIMHENKH.

®dopmyna Myaspa.
W3BnedyeHne KOpHEN U3 KOMIUIEKCHBIX YUCEL.

[{uknnyeckas rpynmna KOpHeW N-i CTENEH! U3 €IUHULIBI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

22

23

24,

25
26

217,
28.
29.
30.
31.
32,
33.

34.

35.

36.

37.

KoJ1b110 MHOTOUJIEHOB OT OIHOM MEPEMEHHOM.

JleneHnue ¢ 0CTaTKOM B KOJIbIIE MHOTOYJICHOB.

JlemmmMocTh MHOTOYJICHOB, CBOMCTBA.

HO/l un HOK mHorousnenos, anroput™ EBkiupa.

[TepBas popmynupoBka TeopeMsl bezy. Cxema ['opHEepa 1 HEKOTOpBIE €€ TPUMEHEHUS.
Bropas popmynuposka Teopemsr besy. KpatHocTs kKopHSI MEHOTOWIeHA. [Ipumepsr.
Otnenenue KpaTHBIX KOPHEH MHOTOWICHA.

DKBUBAJICHTHBIE ()OPMYJTUPOBKHA OCHOBHOM T€OPEMBI aIreOphl.

®opmyisl Buera.

Kanonunueckoe npeacrasienre MaorowieHoB B R[X] u C[x].

WnTepnonsiironHas ¢popmyna Jlarpanxka.

JIuHelHast 3aBUCUMOCTb U HE3aBUCHUMOCTb CHUCTEMBI BEKTOPOB BEKTOPHOI'O MPOCTPAHCTBA,
IIPOCTEUIINE CBOKCTBA.

JleMmMa 0 KOJIMYECTBE BEKTOPOB B JIMHEWHOW HE3aBUCUMOW CHCTEME, SIBJISIOIIMUXCS JIMHEU-
HBIMH KOMOWHAIIMSIMH BEKTOPOB JIPYTOH CHCTEMEI.

MaxkcuManbHas TMHEHHO He3aBUCHUMAas MTOICUCTEMA, PAHT CUCTEMbI BEKTOPOB.
basuc BeKTOpHOT0 MPOCTPaHCTBA, PA3MEPHOCTD.
Marpuia nepexoza oT 0HOro 0a3rca IPOCTPAHCTBA K IPYTOMY, €€ CBOMCTBA.

Koopaunats! BekTopa B 3aJJaHHOM 0a3uce U MX U3MEHEHUE MpHU Nepexoie K Apyromy d6asucy
IIPOCTPAHCTBA.

N3oMop(13mM BEKTOPHBIX TPOCTPAHCTB.

Teopema 0 pasMepHOCTH CyMMBI M IIEPECEUYECHUH TIOIPOCTPAHCTB.
IIpsiMasg cymMMa OATIPOCTPAHCTB.

EBKNI1MI0BO IPOCTPAHCTBO, CBOWCTBA CKAJISAPHOIO IIPOU3BEACHUS.
Hepasencro Komm — byHsikoBckoro.

Merpudeckue COOTHOLIEHUUS B €BKIUI0BOM IIPOCTPAHCTBE.

OproroHanbHasi 1 OpPTOHOPMHUPOBAHHASI CUCTEMBI BEKTOPOB €BKJIN0BA IIPOCTPAHCTBA, HEKO-
TOpPBIE CBOMCTBA.

[Iponecc oproronanu3anuu ['pamma — [lIMuaTa cucTeMbl BEKTOPOB €BKJIMI0BA MPOCTpaH-
CTBa.

Cy1iecTBOBaHHE OPTOHOPMHPOBAHHOTO 0a3rica B KOHEYHOMEPHOM E€BKJIMJIOBOM IMPOCTpaH-
cTBe. JleficTBUS Ha/l BEKTOpaMH B KOOPJIWHATHOU (hopMme.

OpTOFOHaJ'IBHOC JOIMOJIHCHUEC K MOANPOCTPAHCTBY KOHCUHOMEPHOI'O CBKIMAOBA IMMPOCTPAH-
CTBa, Pa3JIOKCHHUEC MMPOCTPAHCTBA B MTPAMYIO CYMMY HOAMNPOCTPAaHCTBA U OPTOrOHAJIIBHOT'O 10-
IMMOJIHCHUSA K HEMY.

OpTtoronanpHast IPOSKIHS BEKTOPa Ha TOAMPOCTPAHCTBO.
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38. EBKaumI0B H30MOPPHU3M.

39. YauTapHOE NPOCTPAHCTBO, CBOKCTBA CKAIAPHOTO IIPOU3BEICHHUS.

40. Merpuyeckue COOTHOLIEHUS B YHUTAPHOM IIPOCTPAHCTBE, HepaBeHcTso LlIBapia.

41.Bonpockl, CBA3aHHBIE ¢ OPTOrOHAIBHOCTEIO B YHUTAPHOM IIPOCTPAHCTBE.

N o g &

10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

21

22
23

Tperuii cemecTp

Jlunelinbple 0TOOPaXEHUS U ONEPATOPHI BEKTOPHBIX MTPOCTPAHCTB.

Martpuua nuHeitHoro oToopakeHHs B HEKOTOPbIX O6a3ucax npoctpaHcTs. KoopauHarsr oopaza
BEKTOpA MPH €T0 JTUHEHHOM OTOOPaKCHHH.

H3MeHeHre MaTpullbl TUHEHHOTo 0TOOpaxeHus (ormepaTopa) Mpu U3MEeHEeHUU 0a3ucoB Ipo-
CTpPaHCTB.

O06pa3 u Aapo JIMHEHHOTO 0TOOPaKEHUSI.
PaHr u nedekt TMHEHHOTO 0TOOpAKEHUS, UX CyMMa.
[TpocTpaHCcTBO IMHEHHBIX OTOOpAKEHHUIA, anredpa JIMHEHHBIX OTepaTOPOB.

HeseipoxnenHoe nuHeitHoe otoOpakenue. [lonHas muHeHas Tpymnmna HEBBIPOKICHHBIX JIH-
HEIHBIX OIIEPATOPOB.

N3omopdu3M mpocTpaHCTBa JTUHEWHBIX OTOOPaXCHUH MPOCTPAHCTBY MPSIMOYTOJIBHBIX MaT-
puLL.

N3omopdusm anredpsl (rpymibl HEBBIPOKACHHBIX) OMEPaTOPOB anredpe (rpyrre ¢ HeHye-
BBIM ONPE/ICIUTENIEM) KBaIPaTHBIX MAaTPHLI.

WHBapuaHTHbBIE OANPOCTPAHCTBA JMHEHHBIX ONEPATOPOB, HHBAPUAHTHOCTh o0pa3a U s1pa
OIIEpaTOPHOTO MHOTOYJICHA.

[IpsiMast cyMMa JTMHEHHBIX OIIEPaTOPOB.

CoOcTBeHHBIE BEKTOPBI ¥ COOCTBEHHBIE 3HAYCHUS JIMHEHHBIX ONIEpaToOpOB, COOCTBEHHBIE MO~
IPOCTPAHCTBA.

JlnaroHanusupyemMble THHEHHBIE OTIEPaTOPHI.
XapakTepuCTUYECKUM MHOTOUJIEH KBaIPATHON MaTpHUIIbI (O1epaTopa).

Paznoxenue MMPOCTPAHCTBA B IPAMYHO CYMMY HHBAPUAHTHBIX TOANPOCTPAHCTB OTHOCH-
TCJIBHO OIr€paropa ¢ MOMOIbI0O MHOT'OYJICHOB.

KopHesble noanpocTpancTBa JIMHEWHOTO onepaTopa.

Teopema ["'amunbToHa — Kamu.

MuHUMaIbHBIM MHOTOWIEH ONEpaTopa.

[TonsTHE O )KOPIAHOBOW HOPMATBHOU (hOpMe MaTPHUIIBI ONIEPATOPA.

MunuManesbiii MHOTOWIEH U JKH® Matpuiibl onieparopa, KpUTEpHUl AUArOHATU3UPYEMOCTH
oreparopa.

. CompsikeHHOE OTOOPaKEHHE K JTUHEHHOMY OTOOPa)KEHUIO YHUTAPHBIX (€BKIIUIOBBIX) MPO-
CTPaHCTB, €0 CYILIECTBOBAHUE U €IMHCTBEHHOCTb.

. Marpuna conpsikeHHOTo 0ToOpakeH!sl B OPTOHOPMHUPOBAHHBIX 0a3Hcax.

. Paznoxxenue yHMTapHOTO (€BKJIUA0BA) MPOCTPAHCTBA B MPSAMYIO CYMMY sijipa onepaTtopa U
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24
25

26
27
28
29

30.
31.
32.
33.
34.
35.

o g~ wD

~

o0pa3a CoNnpsHKEHHOT0 ONeparopa.
Teopema Illypa niis TMHEHHOTO ONEpaTopa YHUTAPHOIO IIPOCTPAHCTBA.

HopmanbHeIil orepaTop YHUTapHOTO MPOCTPAHCTBA, CYIIECTBOBAHHE ISl HETO OPTOHOPMH-
poOBaHHOTO 6a3uca U3 COOCTBEHHBIX BEKTOPOB.

YHUTapHBIN onepaTop yHUTapHOTO MPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH ONEPATOPA.
OpPMHUTOB ONIEPAaTOP YHUTAPHOI'O IPOCTPAHCTBA, KPUTEPUH.
OpToroHanbHbIN 1 CHMMETPUUYECKUN OTepaTOPhl EBKIIMOBBIX MPOCTPAHCTB, CBONCTBA.

KBangparuunas popma, ee marpuna u pasr. M3amenenne MmaTpuiisl GopMbl pH JTMHEHHOM TTpe-
00pa30BaHUM [1EPEMEHHBIX.

[TpuBenenue kBagpaTHIHON (HOpMBI MeTOIOM Jlarpanixa K KAHOHHYECKOMY BHIY.
HopmanbHbiit BUA KBaJIpaTUUHBIX (GOPM.

3aKOH MHEPIMH ACHCTBUTEIHHBIX KBaPATHIHBIX (POPM.

Pacnanaromuecs: kBaapaTHuHble (GOPMBI.

[TonmoXuTenpHO OlpeaesieHHbIE KBAAPAaTUYHbIE (POPMBI, KDUTEPHIA.

IIpuBenenue nelCTBUTENLHON KBaApaTUUHOW (POPMBI K KAHOHMYECKOMY BHUY C MOMOIIbIO
OpPTOrOHAJILHOTO Npeo0pa30BaHus IEPEMEHHBIX.

YerBepThlil ceMecTp

Jlenenue ¢ octatkoM u 6€3 ocTaTka B KOJbLIE HeNbIX yucen. AnroputM EBkinaa nHaxoxme-
Hust HOJI v ero nuHeHHOTO peICTaBICHHs C WIUTIOCTPAllMel Ha IpUMEpeE.

OcHoBHast TeopeMa apudmeTuxu, pyHKIus Ditnepa.

CpaBHeHHeE LIEeNBIX YKce 110 HaTypajJbHOMY MOJYJIIO, CBOMCTBA.
Pemienue nuHEMHBIX CPAaBHEHUN U CUCTEM JIMHEWHBIX CPABHEHUN.
Teopembr ®epma, Ditepa u Bunbcona.

AnrebOpanyeckue ypaBHEHHS HaJ KOJbIIAMH KJIacCOB BBIYETOB. HempuBOaMMBIE MHOTO-
YICHBI HAJ] ToJIeM Zp, TJe P — IPOCTOE YUCIIO.

Anroput™ noctpoenus koneuHnoro noist GL(p")c wimroctparueit Ha nprMepe.
I'pynnonasl, uX BUABL, IPOCTEHUIINE CBOMCTBA, IPUMEDPBI.

Tabmuua Kanu (HomepHas Tabnuua Kanm) KoHEUHOro rpynmnouja, H30MoppHU3M Irpynmnou-
noB. [Ipumepsr.

10. I'pynna, noarpynmna. Kpurepun moarpynmsl. JuarpamMmma MOATPYNIl KOHEYHOM TPYIIIBL.

[Ipumeps! (anauTHBHAS rpyIIa KOJIbIA KJIACCOB BHIYETOB 110 HATYPaTbHOMY MOAYIIIO, MYJIb-
TUIIJIMKATUBHAS TPYIIA KOMIUIEKCHBIX KOPHEHN U3 €IUHULIBI 3aJaHHON CTEIICHH).

11. [loxcraHOBKM N CUMBOJIOB, UX YMHOKEHUE (B JIEBOM U B MPaBOil TEPMUHOJIOTHX) U pa3Iny-

Hble popMbl 3anucu. [Ipumepsi.

12. CummeTpuueckas rpyria MoACTaHOBOK S n. [IpuMephI TPy MOICTAHOBOK MAITBIX MTOPSIIIKOB

C JuarpaMmMamMiu Ux MOATPYIIIL.

13. Tlopoxmaroriee MHOKECTBO JIEMEHTOB (TI0/1)IpYIIITbI, 0003HAYCHHS, CBOWCTBA U IPUMEPHI.

14. TeopeMa 0 BUAC 3JICMCHTOB I'PYIIIHL, HOpO)K,Z[éHHOﬁ JIaHHBIM MHOKECTBOM €€ JIEMEHTOB.
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15.

16.
17.
18.

19.

20.

21.
22.

23.

24,

25.
26.

27.

28.
29.
30.
31.
32.

33.

Teopema Kanu (¢ mokazarenscTBoM) 00 m3oMopdu3mMe rpymiibl mopsiaka N MOATPYIIe CUM-
METPHUUYECKON TPYMIBI MOACTAHOBOK S n (MIPEICTaBICHHE KOHEYHOW TPYIIIBI TOJCTAHOB-
KaMmHu).

CMexHbIe KI1acChl ITPYMIIbI 110 MOATPYIIIE, CBONCTBA U IPUMEDPHI.
Teopema Jlarpanka /i KOHEUHBIX TPYII (C JOKA3aTEILCTBOM).

[Mopsinok snementa rpynmsl. Lukmudeckas (mog)rpymnmna. M3omMopdu3m nUKIHYECKUX rpymi
PaBHBIX IIOPSAIKOB.

[Toarpymmel KOHEYHBIX M OECKOHEUHBIX UKIMYECKUX rPYMII ((POPMYTUPOBKU YTBEPKICHHUHA
C WJUTIOCTPALUSIMU Ha IIpUMepax).

[TonsiTre o neBo (IIpaBo) CTOPOHHEM JIEHCTBUU TPYIIIBI HA MHOXeCTBE. [Ipumeps! neficTBuit
(neiicTBHE rPpyMIIbI TOJACTAHOBOK N-OH CTENEHN Ha MHOKECTBE CUMBOJIOB N n, 1€HCTBUS MO~
IpyNIbl JEBBIMUA UM IIPABBIMU CABUTAMH, & TAK)KE CONMPSIKEHUSIMU HA MHOKECTBE JIEMEH-
TOB CaMOM I'PYIIIIbI).

OpOuTeI 1P 1EHCTBUU TPYIIIBI HA MHOKECTBE, CBOWCTBA U IIPUMEPBI.

CranuonapHas noarpymnmna (crabuian3aTop CUMBOJIA) IPU JEHCTBUU IPYIIIBI HA MHOXKECTBE.
[Ipumepsl.

KonnyecTBo 351€eMeHTOB B OpOUTE, NPU JEHCTBUM KOHEUHOM IpyIibl Ha MHOXecTBe. [Ipu-
MEpBHI.

Jlemma bepHcaiina o konudyecTBe OpOUT MPU JEHCTBUHM KOHEYHOM IPYIIIBI HA KOHEUHOM MHO-
xectse. [Ipumep.

COHpH)KeHI/IC QJIEMCHTOB I'PYIIIBI, CBOMCTBA. COHpH)KeHI/IC IMOACTAHOBOK, ITPUMCPHEI.

Knaccel conpssk€HHOCTH TPYNIIbI, LEHTPAIU3ATOp ieMeHTa rpynmnbl. [lopsaok knacca co-
NpsKEHHOCTU KOHEUHOU rpynnsl. LlenTp rpynmsl. [Ipumepst.

ConpspkeHne NOArpyNIbl TPYMIbl, cBoicTBa. Kiacchl cONpsKEHHBIX MOATPYII TPYIIIHI,
HOPMAaJIU3aTOp MOATpymIsl. [Ipumepst.

Teopema CuitoBa ((hopMyITHpOBKa YETHIPEX YacTel U JOKA3aTeNbCTBO « Cyiuyecmeosanusy).
Wnmoctpanus Teopemsl CHIIOBa Ha IpuMepax IpyI MajbIX MOPSIKOB.

HopwMmanbHas moarpyrmna rpymnsl, 3KBUBaJIEHTHbIE ONPEIEICHUS U IPUMEPHI.
dakToprpymnmna, onpeaeaeHue U NPpUMEPBI.

['omomopdu3mMsl rpymi, cBoiicTBa U BUJBL. Snpo n 00pa3 romomMoppu3Ma, HOPMaIbHOCTh
Aaapa.

OcHoBHast TeopeMa 0 ToMOMOp(U3Max TPYIIII € 10KAa3aTEeIbCTBOM U WILTIOCTpALMeN Ha MpHU-
Mepe.

4.2.2 Cincok THNMOBBIX NMPAKTHYECKUX 3aJaHMIl (U1 JTaOOPaTOPHBIX 3aHATHH, KOH-

TPOJIHBIX pabOT U IK3aMEHOB)

1. Haiinure MHOXECTBO peLieHuin CHUCTEMBI JIMHEUHBIX YpaBHEHUH
X, —4x, —-X, +3X, =-3
—2x, +8x, +3x, —-8x, =8-

-X, +4x, +2X, —-5X, =
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2. Haiimute (pyHIaMEHTAIBHYIO CUCTEMY PEILICHHH CUCTEMBI JIMHEHHBIX OJTHOPOTHBIX YpaBHEHHMA

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

—X, +4X, +2X, —5X,

3 4
3. Beruuciure matpunty AB—-2C ,rne o_|1 2|, B= (i gj, C
21

w b~ ©
N W 00

4. C moMomIIpI0 3JIEMEHTAPHBIX IMPeoOpa3oBaHUN HAWAWTE MaTpHIly, OOpaTHYI0 K MaTpHIe
11 2
1 0 1|
2 1 2
110
5. ITo popmyrne HaliguTe MATPUILY, OOPATHYIO K MaTPHIIC 10 1
2 1 2
o « [4x —-by =4
6. Pemre cuctemMy JIMHEWHBIX ypaBHEHUN MaTPUYHBIM CITIOCOOOM.
5x +2y =3
2 1 2
7. Paznoxure onpeaennTenb a b cl M OYKBEHHOMY PSTY.
1 3 3
. . [3x =7y =3
8. Pemmre cucreMy JTMHEHHBIX YpaBHEHHIA no npaBuiry Kpamepa.
4x +3y =5
5 6 1 3
9. C moMOIIbI0 3JIEMEHTAPHBIX MPE0OPa30BAHUN BEIYMCIUTE OTIPEICTUTETD 2 3 -1 2
2 3 0 1
4 6 -1 2

2 -3 1 -2 1
10. Meronom okaiMJIEHHSI MUHOPOB BBIYUCIIUTE PAHT MATPHULIBI -4 6 -2 4 =2

4 -6 2 1 1

2 -3 1 3 0
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11. Tlo o6o6menHomy mpaBwiry Kpamepa pemmre cucTeMy JHHEWHBIX YpaBHEHUH

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

12. Haiinure kakyro-HHOyAh MaKCUMAJIbHYIO JUHEHHO HE3aBUCHUMYIO ITOJICUCTEMY CHCTEMBI
CTpPOK Uz, Uz, U3, Ug, TIC

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

13. Ctpoku U1, Uz, U3, U4 BBIpA3HTE JIMHCHHO Yepe3 CTPOKH IOJICUCTEMbI, HAlJICHHOHN B 3aJJaHUU
12.

14. B nuneitHoit o6omouke L (U1, Uz, U3, U4) HaliuTe Takoi Oa3uc, 4TOObI CyMMa KOMIIOHEHT KaK-
JIOM ero CTpoku ObLTa paBHa 3.

15. TlokaxwuTe, 4TO CHCTEMA CTPOK V1, Vo, V3 00pa3yeT 0a3uc npoctpancTa R % 1 HaiimuTe KOOp-
JIMHATHI BEKTOpa V B 3TOM 0a3uce, I7e

v, = (212,
v, = (311,
v, = (2,21),
v= (1-2;0).

16. IlpencraBbTe B anredpandeckoit hopMe KOMIUIEKCHOE YHCIIO

L _3-2i+(-D{+2i)
- 2—i

2 - -
17. Pemmte ypaBHeHne X — (4 + I)X +5—1=0 u3ammcars ero KOMIUIEKCHbIE KOPHH B -

rebpanuecko popme.

V3i-1

18. IIpencTaBuTh KOMILIEKCHOE YHCIO 7 = ———— B TPUTOHOMETPUYECKON (hopme.

1-1

\/é_l 10
1-i

19. TlpeacTaBUTh KOMITJIEKCHOE YUCIIO 7 — B anreOpanueckoi hopme.

J3i-1
1-i

20. Beinucath Bce KOMIUIEKCHBIE KOPHU MATOM CTETIEHU U3 YUClIa Z =
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21. HaiiTi 9acTHOE ¥ OCTATOK MPH JACICHUU MHOTOUJICHA X5 + 5X4 + 6X3 - 2X2 —3X+1 ua

MHOTO4WIECH \':_)X4 + 20X3 -I-:|.8X2 —4x-3.
22. Pa3ioxXuTh MHOrOUIEH 2X - 3x ? +1 no crenensm 6unoma x+3.

. 4 3 2
23. Haiitu panyoHanbHble KOPHU MHOTOYJIEHA 3X"—=8X"+ X" —8x+4 u ONPEEIINTh UX
KPaTHOCTb.

24. Haiigure nHanOonplmnii OOMMI JEIUTEND f (X) = X4 — 2X3 — X2 —X+3 u

g(x)=x°-1.

25. Haiigute nuWHEHHOE mNpeaCTaBlIeHWE HAMOOIBIIETO OOIIEero JCIHUTENsI MHOTOWICHOB

f(X)=x"-2x*-x*—x+3 u g(X)=x>-1.

26. /laHHBI MHOTOYJICH x1® + x2% + x3% — 2x100 — 2x1x3 — 2x0x3 MPEJICTaBUTh B BUJE MHOTOWICHA
OT 3JIEMEHTAPHBIX CHUMMETPUYECKUX MHOTOUWICHOB.

27. Haiitu opToHOpMHpOBaHHBIH 0a3uc moamnpoctpanctBa U = L (a1, a2) eBKIngoBa MpoCTpaH-
crBa R*, roe a1=(1,0,-2,2), a>=(2,3,-4,4).

28. HaiiT OpTOroHaIIbHYIO MPOEKIIMIO ¥ OPTOTOHATIBHYIO cocTaBsronLyio Bektopa b = (3,1,0,3)
Ha noanpoctpanctso L ((1,0,-2,2), (2,3,-4,4)).

29. Haiftu 6a3uc opToronansHOro gononHenus B R* k moampoctpanctsy L (a1, a2), rae a1= (1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitu kocuHyc yria Mexay Bektopamu c1= (2+i, -2) u C2= (1+i, 1-i) yHHTapHOTrO MPOCTpaH-
ctBa C2,

31. Haift kakoii-HuGyb BEKTOP €MHHYHON ITHHBI B YHUTApHOM TIpocTpancTBe C2, KOTOpEIii
OPTOTrOHAJICH BEKTOPY ¢ = (2+1, -2) U MIMeeT BEIIECTBEHHYIO MEPBYIO KOMIIOHEHTY.

32 IIpuBECTH BEIIECTBEHHYIO KBAAPAaTHUHYI0 GopMy 2X1x2 - X22 MeTofoM Jlarpanxka K KaHOHH-
YECKOMY, a 3aT€M U HOPMAJIbHOMY BHU]LY.

33. OnpenenuTh PaHT, HHAEKCHl MHEPIHHU U CHTHATYPY JaHHOM KBaJPaTHIHOH QOPMBI 2X1x2 - X22.

34. Pa3nokuTh B MPOU3BEACHUE JIBYX BEIIESCTBEHHBIX JHUHEWHBIX (POpM KBaapaTUyHyIO (GopMy
3x1% + 4x2° - x3° + 8x1x2 + 2x1x3.

35. BHISICHUTB, Kakoe U3 ABYX oToOpaxkenuit R® B R?, ompejeNeHHBIX 110 HpaBHIaM (X1, X2,)
> (X2-1, x1+x2) U (X1, X2) > (2x2, 2x1-x2)  V x1,x2€R, sBIIsIeTCS JIMHEHHBIM ONIEPAaTOPOM H YKa-
3aTh €10 MaTPUILy B CTAHJAPTHOM Oa3uce MpocTpaHcTBa R2.
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36. Jluneiinslii omepatop A mpoctpanctBa R? B 6asuce 1 =(0,1), 02=(1,1) umeer mMaTpuIry

[Al¢= [‘1

1 Oj’ a JJMHEWHBIN orepaTop B TOro e MpOoCTpaHCTBA B CTAHJAPTHOM Oa3uce €1,e2 —

1 -1
marpuny /Ble = ( 5 j Haiitu matpuiy [AB-24/q.

0
4 2 -5
37.Marpuna |6 4 —9| sBusercs MaTpuieil IMHEHHOro omepaTopa IpocTpaHcTa R® B
5 3 -7

cTanaapTHoM Oasuce. Haiiiute coOCTBEHHBIEC 3HAYEHHS U BCE COOTBETCTBYIOIIME UM COOCTBEH-
HBIE BEKTOPBI OIlepaTopa.

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

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

39. BBIHCHI/ITB, KaKue U3 CICAYIOIUX YCThIPEX JIMHEMHBIX OIICPATOPOB IMPOCTPAHCTBA C2 , KMCIO-

0 - 0 —iY(=i 0\(O0 i
IIUX MaTpHUIlbl BUAA )| . , bl B CTaHJapTHOM Oasuce, IBIAIOTCSA HOp-
1 0 1 0 1 i 0

MaJIbHbIMH, YHUTAPHBIMH UJIX SPMHUTOBLIMU.

40. Yka3aTe opTOroHajabHOE nMpeoOpa3oBaHUE MEPEMEHHBIX, MPUBO/SIIEE BEIIECTBEHHYIO KBa/I-
patuanyio popMmy  5x12 + 8x2% + Sx3? — 4x1x2 - 8x1x3 — 4X2x3 K KAHOHUUECKOMY BHTY.

41. JIuneiiHble MONMPOCTPaHCTBA L, M L, NpOCTpaHCTBA R* HATSHYTHI HA CHCTEMbI BEKTOPOB
a,,a,,a3 U by, by, by coorBeTcTBeHHO. Halitn 6a3uc cyMMBI H pa3MEpHOCTD II€pPECEUEHHUs MO~

NPOCTPAHCTB L; U L,,THe

a=(1%LL1),a =(115-1-1),a, =(1,-1,1-1),
b, =(L-1-11),b,=(2,-2;0;0),b, =(3,-111)

42 Haiitu 6a3uc nepeceueHus NOANPOCTPAHCTB L, M L, U3 3a1aHus 41.

43. HaiiTi ’%o0paaHoBY HOPMaJIbHYIO (hOpMy MAaTpHIIBI TMHEHHOTO omepaTopa mpocTpaHcTa R3,

12 -1
MaTpula KOToporo B CTaHAapTHOM 63.3I/ICC HNMECT BU 2 5 _ 3
3 7 -4

44, Haittu 6asuc npoctpancta R3 B koTopoM MaTpuna oneparopa u3 3aganus 43 uMeer xopa-
HOBY HOPMaJIbHYIO (hOpPMY.
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45. HaiiTi coGcTBEHHBIE OAMpocTpancTBa onepatopa A : R® — RS, Marpuma koToporo B craH-

2 1 3
JapTHOM Oasuce UMeeTBUA |1 5§ 6 |-
3 6 8

46. HaiiTn opTOHOPMHUPOBAHHBIN 0Aa3UC, COCTOSAIINNA U3 COOCTBEHHBIX BEKTOPOB orepaTopa 4 u3
3aganuga 45.

47. HaiiTu opTOroHanabHyto MaTpuily 7 v TUaroHajdbHYIO MaTpUIly B, /71 KOTOPBIX BBIMOJHSIETCS

1 2 2
paBerctBo B=T'AT,tneA=|2 1 2|
2 21

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

1 3 0
3 5 2
0 2 -1

49. Haiiti opToHOpMHpOBaHHEI 6asuc noanpoctpanctea U u3 samanus 49.
50. Haiitn oproronainsHyto npoekiuio sekropa V Ha nomnpocrpancrso U = L(v,, v,,V,,V,)
eBKJIMI0Ba npocTpaHcTBa R, rie
v, = (1111, v, =(0;2,0;2), v, = (2;0;0;2), v, = (L1,-1,3),
v=(2;0,-2;0)

51. Haiiti 6a3uckl 06pasa ¥ spa omepaTopa IpocTpaHCTBAa RS, y KOTOPOro MaTpuua B CTaH-
JapTHOM 0azuce ITOro MPOCTPAHCTBA UMEET BH/T

1 2 -1
2 5 -3
3 7 -4

54. Hpe,[[CTaBI/ITB B BUC MPOU3BCACHHUA HC3aBUCHUMBIX TUKJIOB B CHMMeTqueCKOﬁ rpyiiue So

12 3 456789

—2007
58 479 36 2 1] " OIIpCACINTb €€ YCTHOCTD.

MNOACTAHOBKY (

55. ToctpouTs Tabnuisl Kanu 1715 MyaIbTHIUIMKATUBHONW TPYIIIBI 41 w apguTHBHOM TPYIIIBI
Z4, noKazaTh U30MOP(HU3M ITUX TPYIIIL.

56. B agiuTHBHOM TpyIIe KJIaccoB BIYETOB Z1g YKa3aTh BCE €€ MOATPYIIIHL.

57. Pa30uTh CHMMETPUYECKYIO TPYIITY MOJACTAHOBOK S3 Ha JIEBBIE CMEXHBIC KJTACCHI MO MO/I-
rpynne H= {e; (23)}.

58. Tloka3aTh, 4TO KOJIBIO BBIYETOB T10 MOYJIIO p° HEe H30MOP(HO MOJIO U3 p° DIEMEHTOB.
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59.
60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

CocTtaBuTh TaOIUILY YMHOXEHUS U JACICHUS JIs1 KOJel Z4 u Zo v niist noned GF(4) u GF(9).

Jns 3a1aHHOM MaTpULBl pa3mepa pz Ha pz, rjae p=2 wiu p=3, IPOBEPUTD, SBIIACTCS JU OHA
Tabnuneit ymHoxkenus B none GF( p? ) Ipu Kakoi-Tu60 HyMepaluu 3J1eMEeHTOB 3TOT0 MOJIs.

Peamu3oBatn AJITOPUTM ACJICHHA B KOJIBIIC BHIYCTOB Zn (y‘-II/ITBIBaSI BO3MOXHOCTb IOJTYUCHUS
HEOJAHO3HAYHOT'O Pe3ysIbTaTa).

JlaHO k B3aUMHO MPOCTHIX HATYpalNbHBIX urcen m; > 1. Jlns moboro Habopa k LenbIX Yrcen i,

. k )
HAWTH Lenoe a < Hi m. , Takoe, uro @ = & (mod m;), mst Bcex [ ot 1 j10 k .

O600ImUTh TPEIBIIYILYIO 3aJa4y Ha cly4ail, Korja yucia He 0053aTelbHO B3aUMHO IIPOCTHI.

Haiitu Bce HEMPUBOIMMBIE HAJ| TIOJIEM Z , MHOTOWICHBI CTENICHH N (N — HEOOJIBIIIOE TIPOCTOE
YHUCIIO0).

[To nannoit Tabnune Kanu rpynmnouaa < N,; > OTBETUTH Ha Bompoc: (1) KOMMYTaTUBHO T

YMHOXEHHE; (2) UMeeTcs JIM B TpyNIoue equHuia; (3) uMeercs Jau B IPyHIOUE K JIF000My
AJIIEMEHTY OOpaTHBIN AeMeHT; (4) ABIsSeTCS JH TPYNIOU KBa3urpymnmoii; (5) sBiseTcs au
Ipynnous Noayrpynnoi; (6) siBisercs a1 rpynnoua rpymnmnon?

11234
11211143
2111234
3141312
41314121

Jana rpynna nojcranoBok G u 1Ba noamuosxectBa Hi, Hz2 MHOkecTBa G. OnpenenuTs kakoe
U3 3TUX TIOJMHOXKECTB SIBIISIETCA, a KAKOE He SBISIETCS MOArpyIIoi rpymnmsl G. 3atem pa3outs
MHO)kecTBO G Ha mpaBble (JIeBbIe) CMEXHBIC KIACChl 10 HAICHHOW IMOATPYIIIE.

G ={e, (1342), (1243), (12)(34), (13)(24), (14)(23), (14), (23)}, H, ={e, (1234)},
H, ={e, (12)(34)}.
Hanbl Tpu noamHoxkectBa Hi, H2 n Hz HexoTopoii rpymnmnel nojacranoBok G. Ilokaszate, uto

TOJIBKO JIBa U3 HUX SBJIAIOTCS MOATPYIIIaMU FPYIIBL, a 3aTeM M0Ka3aTh, YTO TOJIBKO OJIHA U3
3TUX MOArPYMNI HopMaiibHa B G.

G ={e, (1234), (1432), (12)(34), (13)(24), (14)(23), (13), (24)},
H, ={e, 1234}, H, ={e, (12)(34)}, H; ={e, (13)(24)}.

[Toka3arb, 4YTO JaHHOE MMOJMHOKECTBO /{ HEKOTOPOU IpyMIbl MOACTaHOBOK G sIBIIsSIeTCSI HOP-
MaJIbHOM TIOrPYIIIOi 1 TOCTPOUTH Tabuuity Komu st pakroprpymmsr G/ H .

G ={e, (1423), (1324), (12)(34), (13)(24), (14)(23), (12), (34}, H ={e, 12)(34)}.

[To manno# Tabnune Kamu rpynmounna G = {g1, g2, g3, §4} MOCTPOUTH €r0 HOMEPHYIO TAOIHUILY
Konu v BBIACHUTB SIBJISIETCS JIM OH TPYIINIOHN, a €CJIH SBISETCS, TO MPEACTABUTH €r0 AJIEMEHTHI
MOACTaHOBKaMHU 4-11 CTeIeHHU.

01102|03| 04
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Q1 92|01]04|0s3
92 01|02|0s |04
9394|093 01|02
J4 1093 04| 02|01

Meronom Jlarpana [IPUBECTU JICHCTBUTEIIbHYIO KBaJpaTUYHYIO bopmy

X5 — X2 = 2X,X, — 2X,X; K KAHOHHYECKOMY BU]ly. B OTBeTe yKa3aTh IOIyUMBIINIICS KAaHOHH-

YEeCKUI BUJ U MATPHILy IPUBOJSIIETO K HEMY JIMHEHHOTO MPeoOpa3oBaHus IEPEMEHHBIX.

C moMOIIBI0 HEBBIPOXKIACHHOTO JIMHEHHOTO MpeoOpa3oBaHMs MEPEMEHHBIX C JCHCTBUTEIb-

HBIMH  KOO(QQUIMEHTAaMH  TPUBECTH  JCUCTBUTEIBHYIO  KBaJpaTuyHylo  (opmy

4x7 — X2 —9X. + X. OT 4eTHIPEX TIepeMEHHBIX K HOPMAILHOMY BUITy. B 0TBeTe ykasaTh 1momy-

YHUBIIMKCS HOPMAaJBHBINA BUJ M MAaTPUILy MIPUBOIAIIEIO K HEMY JIMHEHHOTO MpeoOpa3oBaHus

MEPEMEHHBIX.

C moMoIIbI0 HEBBIPOXKICHHOTO JIMHEHHOTO Pe0Opa3oBaHus MIEPEMEHHBIX C KOMIUICKCHBIMH
2 2

KO3 pHUIHEHTaMH TPUBECTH KOMIUIEKCHYIO KBagpaTHuHyto hopMmy 4X; — X, OT IBYX mepe-

MEHHBIX K HOPMaJIFHOMY BHIy. B 0TBeTe ykas3aTh MoMy4MBIIMICS HOPMAJbHBIA BHI U Mat-

pHILY, IPUBOISIIETO K HEMY JTHHEHHOTO TpeoOpa3oBaHus IePEeMEHHBIX.

JIns neiiCTBUTENBHON KBAAPAaTHUHOH (GOPMBI X2 — 2X,X, + 2X, X, OT TpEX NepeMeHHBIX, HC-

noJe3yst MeTo Jlarpana, onpenenuTh paHT, MOJIOKHUTEIbHBIA U OTPULIATEIILHBIA HHICKCHI

MHEPIIMHU, CUTHATYPY.

BpIiCHUTB, OSKBUBAJIEGHTHBl JIM JB€ JEUCTBUTENbHBIE KBaJgpaTH4Hble (OPMBI XX, U

2 2 o
3X1 + 2X1X2 - X2 , 4 €CJIM SKBUBAJICHTHBI, TO YKAa3aTb HEBBIPOKACHHOC JINHCUHOC Hp606p330—

BaHUE NIEPEMECHHBIX C JICHCTBUTEIbHBIME K03 pHIneHTaMu, IPUBOASIICE OJJHY U3 HUX K APY-
rOoM.
BoisicHuth, ABNIAETCS 1M cIeAyrolas — JEeWCTBUTENbHAas — KBaapaTuuHas  ¢opma
2 o .
X3 —4X X, + 2%, X, —2X,X; pacnajarolieiics, U eclid SBISETCS, TO MPEICTABUTh €€ B BHJIC

MIPOM3BEICHNUS ABYX JAEUCTBUTENbHBIX JTUHEHHBIX (POPM.

Hcnonb3ys kpurepuit CunbBecTpa, Ui JAHHBIX TPEX JeHCTBUTENBHBIX KBAAPaTUYHBIX (popM
OTIpE/ICNIUTh, KaKasi U3 HUX SIBJSIETCS MOJOKUTENbHO ONPEAEIEHHOM, OTPUIIATENIbHO ONpeie-

NEHHOM M HEONPENENEHHOM: — 2X. — X2 — 2X2 + 2X,X, + 2X,X;,
2 2 2 2 2 2
2X[ 4+ X5 + X3 —2X X, —2X X3 U X; + X5 + X5 — X X, + X X3 — X, Xs.

[Ipusectu NENCTBUTENBHYIO KBaJIpaTUYHYIO dbopmy A7 + 48X + X2 +8X,X, —
—4X X3 —4X,X;0T TpEX MEepEMEHHBIX K KAHOHUYECKOMY BHJy C MTOMOIIHO OPTOTOHATBHOTO

npeo6pa30BaHmI MNEPpCMCHHBIX. B otBeTe YKasaTb HOJIy‘II/IBLHHI‘;ICH KaHOHUYECKUI BUO U MaT-
puny NpuBOAAIIETO K HEMY OPTOTOHAJIBHOI'O npe06pazoBaHm[ MEPEMCHHBIX.

BLI}ICHI/ITB, OKBHUBAJICHTHBI JIK [JBC KOMIUJICKCHBIC KBaJApPaTUYHBIC (bOpMLI XX, H

2 2 o
2X; — 2%, X, + X, , a €M DKBHBAJIICHTHBI, TO YKa3aTh HEBBIPOXKICHHOE JIMHEHHOE Ipeobpa3o-
BaHHUE MIEPEMEHHBIX C KOMITJIEKCHBIMU KO GHUIIEHTaMH, IPUBOAAIIEE OAHY U3 HUX K IPYTOil.

Hantun npoussBenenne - HAHHBIX JBYX IOJACTAHOBOK O M 3, €CIM IOJCTaHOBKA
a = (135)(28)(4679) 3anucana B IUKIMYECKOM BHJE M MOACTaHOBKA [ =135284679 3amnu-

41



80.

81.

82.

83.

84.

85.

86.

87.

88.

caHa B BUJIC IEPECTaHOBKU. [IpoIeMOHCTPUPOBATH JIEBOCTOPOHHEE U TIPABOCTOPOHHEE YMHO-
’KeHHue, NpUuéM MOACTAaHOBKA « - 3 B 00OUX Cilydasix JOJDKHA ObITh 3alllcaHa B KAaHOHUYE-

CKOM BHJC.

Janbl ojctanoBky 4-oi crenienn 3214 wu 2143 | 3anucaHHbIC B BUC EPECTAHOBOK. BhIu-
caTh 3JEMEHTBHI IPYIIIbI (MOATPYIIB CAUMMETPUYCCKON TPyl S4), TOPOKIAEHHOW ITHMH
[10/ICTAHOBKaMU (MCII0JIb30BaTh COOTBETCTBYIOIIMM aJIrOpPUTM).

Haiitu ueHTp qaHHOM rpyIbl MOJCTaHOBOK
G ={e, (1234), (1432), (12)(34), (13)(24), (14)(23), (13), (24)}.

Pa30ute gannyto rpymnmy noacTaHoBoK G Ha KJacchl CONMPsKEHHOCTH U yKa3aTh LEHTpaIn3a-
TOPBI HEKOTOPBIX MOJACTAaHOBOK M3 G (1MOACTaHOBKM CaMOCTOATEIBHO BBIOMPAIOTCS IO OJTHON
U3 KaXJ0r0 KJ1acca COMpPsHKEHHOCTH), TIe

G ={e, (1234), (1432), (12)(34), (13)(24), (14)(23), (13), (24)}.

Jana noarpynna H HekoTopoii rpynmsl noactaHoBok G. I'pymnna H neiicTByeT Ha MHOXKECTBE
G mpaBeiMu caBuramu. Pa3outs muokectBo G Ha opOuThl npu neiictBun H Ha G, a Taxke
yKa3aTb CTa0MJIN3aTOPbl HEKOTOPHIX CUMBOJIOB U3 G (CUMBOJIBI CAMOCTOSITEIBHO BEIOUPAIOTCS
10 OJTHOMY M3 KaXKJI0¥ OpOUTHI).

G ={e, (1423), (1324), (12)(34), (13)(24), (14)(23), (12), (34}, H ={e, (13)(24)}..

Pa30uth cHMMeTPHYECKYIO IPYIITY S 4 Ha KIIACCHI CONMPSDKEHHOCTH M YKa3aTh IIEHTPATN3aTOPI
MOJICTAHOBOK, CAMOCTOSITEIbHO BEIOPAHHBIX 110 OJJHON M3 KaXKJOTO KJIacca COMPSHKEHHOCTH.

Jana moarpynmna H HekoTopoi rpynmsl moactaHoBok G. I'pynma H ngelicTByeT Ha MHOXKECTBE
G conpspxenusimu. Pazouts MmHOkecTBO G Ha opOUTHI npu neiictBuu H Ha G, a TakKe yKas3arhb
CTa0MIIN3aTOPHI 3aJJAHHBIX CHMBOJIOB M3 G (CHIMBOJIBI B3SITHI TIO OJJTHOMY U3 KaXI0i OpOHTHI):

G ={e, (1423), (1324), (12)(34), (13)(24), (14)(23), (12), (34}, H ={e, (14)(23)}.

Bbinucars 2J1eMEHTBI KaKOH-HUOY/Ib CUIIOBCKON 3-MOArPYIIIbI JAaHHONW KOHEUHOMU rpymibl G,
ecin a) G=Z3g, b) G=As.

[TocTpouTs AUarpaMmy NOATPYHI MYJIbTHINTUKATUBHON LUKIMUECKON TPYIIIBI < g > nopsika
100.

) o G_1234512345
pymnmna MOJICTAHOBOK -OUu CTCIICHU "Y1 2 3 4 5)'\3 25 4 1)

1 2 3 45\(1 2 3 45\(1 2 3 45 1 2 3 45
: ) ) } eCTeCTBEHHO
52143143 225){34521 541 2 3
JEHCTBYET Ha MHOXKECTBE CBOMX CUMBOJIOB Ns. Pa36uTh MHOKeCTBO N5 Ha OpOHMTHI U yKa3aTh

cTaOWIN3aTOPhl HEKOTOPHIX CUMBOJIOB U3 Ns (CUMBOJIBI BBIOMPAIOTCS MPOU3BOJIBHO 10 OJI-
HOMY U3 KaXKI0H OpOUTHI).

4.2.3 TlpumepHble OMJIETHI K 3K3aMeHaM

IlepBblii cemecTp

®denepalibHOE TOCYIApCTBEHHOE OI0/XKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
oOpa3zoBanus «KybaHCKU TOCYTapCTBEHHbIN YHUBEPCUTET»
Kadenpa pynkimmonanbHoro ananmsa u anreOpsl
Hamnpasnenune noarorosku: 02.03.01 MaTemaTnka 1 KOMIBIOTEPHbIE HAYKH
Buier Ne *
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1o (hyHJaMEHTAIbHOM U KOMITBIOTEPHOH anredpe

1. OcHoBHasi cuCTEMa pEIICHUA CHUCTEMbl JIMHEWHBIX YpPaBHEHUM, aITOPUTM €€
HAaXO0KJICHUS C WIUTFOCTPALIMEN Ha IpUMepe.

2. ®opmynupoBka TeopeMsl Jlariaca, ClieACTBIE U WILTIOCTPALIUS Ha IIPHUMeEpE.

1 -1 2 1 -1 L1 o
3. Borumcmure det(A™" +3BC), e A=|1 0 1|,B=|0 1 HCZ(Z _9 3j
2 -1 4 -1 1

3aBenyrouuii kadeapoit

Bropoii cemecTp

®denepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BATEIbHOE YUPEKIECHUE BBICIIETO
npodeccnonaabHOro o0pazoBanus «KyOaHCKHI rOCyJapCTBEHHBIN YHUBEPCUTET
Kadenpa pynkunonanbHOro ananmsa u anredpsl
Hamnpasnenue noarorosku: 02.03.01 MaTemaTuka U KOMIbIOTEPHbIE HAYKU

Bujaer Ne *

1o (hyHJaMEHTAIBHON U KOMITBIOTEPHOH anredpe

1. dopmyna Myaspa.
2. CyMmMa u mepecedeHre OAMPOCTPAHCTB BEKTOPHOTO MPOCTPAHCTBA.
3. Haiiaure Hanbopmuii 00mHit qenuTens MEHOrowieHoB C(X) u d(X), rae

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

3aBenyromuii kageapoit

Tpernii cemecTp

denepanbHOE rocyIapcTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
npodeccunoHaabHOro oopazoBanus «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET
Kadenpa pyHKIIMOHATBHOTO aHAIN3A U alTre0psl
Hanpasnenue noarorosku: 02.03.01 MaremaTrka u KOMIIBIOTEPHBIE HAYKU
Buier Ne *

1o pyHAaMEeHTaIbHONU U KOMIIBIOTEPHOH anredpe

43



OproroHanbHasi cucrtemMa BEKTOpPOB, Ipolecc oproroHanuzauuu I'pama-lImuara. Ilpu-
MEDBI.

ComnpsikeHHOE 0TOOpaKEHUE K JIMHEMHOMY OTOOPa)KEHHIO YHUTAPHBIX (€BKIMIOBBIX) IPO-
CTPAHCTB, €0 CYIIECTBOBAHHE M €MHCTBEHHOCTb.

[IpuBecTH KOMILICKCHYIO KBaJIpaTu4Hyo popMmy N K cymMMe KBaJ[paTOB M yKa3aTh COOTBET-
CTBYIOLIEE HEBBIPOXKIEHHOE JINHEIHOE NpeoOpa3oBaHKe IIEPEMEHHBIX, €CIH

h = X7 +3X5 —4%,X,.

3aBenyrommii kKageapoit

YerBepThlii ceMecTp

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICILIETO
npodeccnoHaabHOro oopazoBanus «KybaHckuii rocyJapCTBEHHbIH YHUBEPCUTET»
Kadenpa pyHkmmoHanbHOTO aHAN3a U AITeOpBI
Hampasnenune noarorosku: 010200.62 MaTtemaTuka 1 KOMIIbIOTEPHBIE HAYKU

Buier Ne *
1o (hyHJaMEHTAIBHOM U KOMITBIOTEPHOH anredpe
1. Cummerpudeckas rpymma moiCcTaHOBOK S . [IprMepsl rpymim MoJCTaHOBOK MaJTbIX
MOPSIKOB C IMarpaMMaMU MX TIOATPYIIIL.
2. ®daxToprpymma, onpeesieHue U IPUMEPHI.
3. Maubl noacranoBku 4-oit crenenn 3214 u 2143, 3anucaHHbIie B BUIE MEPECTAHO-

BOK. BeImucaTh 35eMeHThI Tpynibl (IOATPYIIBI CHMMETPHYECKOW TPYIIIBI Sg), MO-
POXAEHHON ATUMH MOACTAHOBKAMHU (MCIIOJIb30BaTh COOTBETCTBYIOIIUI aJITOPUTM).

3aBemyromuit Kadeapoi

4.3 CTpyKTypa OlleHOYHBIX CPEACTB JJIsl TeKYIeld H MPOMEe:KYTOUHOMH aTTecTAluN

HaumenoBanne OLICHOYHOT'O CPEACTBA

Kox v HanMeHOBaHUE WH-
JIKaTopa
(B cooTBeTcTBUH C 1. 1.4)

Pesynbrarsl 00ydeHust IIpomexxyrounas
(B cooTBeTcTBUH C 1I. 1.4) Texymuii KOHTpOJIB aTTeCTalus

VOITKB-1.1 JlemoHCTpH- NOIIKB-1.1.3-1. 3naer B teuenue 4-x cemectpoB: | Bompock Ha dk3a-
OCHOBHBIC ITOHATHUS U TECO- BBIIIOJIHCHUEC JOMAIITHUX 3a1a- MCHE

pEMBI Kypca B OCTaTO4- HUH, OTIPOC Ha JIGKIMOHHBIX U | B 1-M cemecTpe:
HOW Mepe, YTOObI HX HC- 71a00paTOPHBIX 3aHATHAX. 1-7,

MIOJIL30BATH JJIsI PEIISHUS B 1-m cemectpe: BO 2-M CeMecTpe:

pPYyeT HaBBIKH BBITIOTHEHHUS
CTaHAApPTHBIX JEHCTBUIA,
pelIeHns TUIOBBIX 3alad
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C Y4€TOM OCHOBHBIX MTOHSI-
THH ¥ OOIIUX 3aKOHOMEp-
HOCTEH, (hOPMYITHPYEMBIX
B paMKax 0a30BBIX Mare-
MaTHYECKHX U €CTECTBEH-
HOHAYYHBIX AUCIMIUIMH.

THUIIOBBIX 3a/1a4 110 TUCLIH-
TUIHE.

HOIIKB-1.1Y-1. YMmeer
WCIOJIb30BaTh Mpuodpe-
TEHHBIE 3HaHUA B IIPO-
1ecce N3y4eHus! JUCIU-
TUTHHBI JJ151 BEIPaOOTKH
TUTaHa ITOIATrOBOTO Perie-
HUS 3a/1a9 Pa3HOTO
YpOBHSIL.

NOIIKbB-1.1Y-2. Brna-
JIeeT HaBBIKAMH BBHITIOTHE-
HUS CTAHJAPTHBIX JICH-
CTBHH, MO3BOJISIIOIIUX CBO-
JIUTH PEIICHNE CII0KHOMN
337124y 110 JUCLUILIHHE K
PELICHUIO NIPOCTEHIIINX
THUIIOBBIX 3aJ1au.

CamocrostensHas padoTa,
KOHTpOJIbHAsi paboTa, KOJUIO-
KBUYM.

Bo 2-m cemecTtpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJIbHast paboTta Ne2,
KOJUTOKBHYM.

B 3-m cemectpe:
KOHTpOJbHas pabdorta Nel,
KOHTpOJbHAs paboTta Ne2,
KOJUTOKBHYM,

pedepaTHBHBIN OTUET.

B 4-M ceMecTpe:
KOHTpOJIbHAsE paboTa, pede-
PaTUBHO-TBOPYECKUN OTYET.

1-8;
B 3-M cemecTpe:
1-6;
B 4-M cemecTpe:
1-5.

HOIIKB-1.2. Bnageer
(byH/IaMEeHTaIbHBIMU 3HA-
HUAMU, HOHy‘IeHHbIMI/I B
00y1acTH MaTeMaTHYECKUX
U (MJIM) €CTeCTBEHHBIX
HayK.

HOIIKb-1.2. 3-1. 3Haer
ONpeNeNEHHbIE NOHATHS H
YTBEpKAEHHS Kypca B 00b-
éMe, JOCTaTOYHOM  IId
YCIEHIHOTO TPOXO0XKIEHHS
TEKyIE M IpPOMEXYTOY-
HOI1 aTTecTaluil o AUCLHU-
IUTHHE.

HOIIKbB-1.2. V-1. Ymeer
npuoOperaTh M HCIOJIB30-
BaTh  (pyHOaMeHTanbHbIC
3HAHUS MO JUCIUIUIMHE B
Ipolecce pEIICHUH IPaK-
TUYECKUX 33JJaHHH.

NOIIKb-1.2.V-2. Bna-
neeT (yHAaMEHTaJIbHBIMU
3HAHUSIMH, IOJyYEHHBIMH
B paMKax M3y4aeMoOW auc-
IUTUTUHEL.

B teuenue 4-x cemecTpos:
BBITIOJTHEHHE IOMAIITHUX 3a]1a-
HHMH, OIPOC HA JICKIIMOHHBIX U
71a00PATOPHBIX 3aHATHSX.

B 1-m cemectpe:
CamocrostensHas paboTa,
KOHTpOJIbHasi paboTa, KOJUIO-
KBUYM.

Bo 2-m cemecTtpe:
KOHTpOJIbHasi paborta Nel,
KOHTpOJIbHasi paboTa Ne2,
KOJIJIOKBHYM.

B 3-m cemectpe:
KOHTpOJbHAs paboTa Nel,
KOHTpOJbHAs paboTta Ne2,
KOJUIOKBHYM,
pedepaTHBHBIN OTUET.

B 4-M ceMecTpe:
KOHTpOJIbHAsE padoTa, pede-
PaTUBHO-TBOPUYECKUN OTYET.

Bormpocsl Ha 3k3a-
MEHE

B 1-M ceMecTpe:
8-13;

BO 2-M ceMecTpe:
9-14;

B 3-M cemecTpe:
7-12;

B 4-M cemecTpe:
6-11.

UIIKB-1.1. Crocoben pe-
IIaTh aKTyaldbHBIE U BaXK-
HBIe 3ama4n  (yHIaAMEH-
TAJIbHOW M TMPUKIAJTHOU
MaTeMaTHKH

UIIKB-1.1. 3-1. 3maer
HEOOXOAUMBIE IOHATHS H
yTBepxKAeHHs Kypca (yH-
TaMEHTAJIbHOU U KOMIIbIO-
TEPHO anreOpsI IS pete-
HHS THIIOBBIX 3a/1a4 TOr0
Kypca.

UITKB-1.1. V-1. Vmeer,
UCTIONB3Ysl  CHEHHATbHEIC
3HaHUS B XOJC HU3yYCHHS
IMCIUIUINHEI,  HAXOIWUTh
MOAXOABI K  PEIISHUIO
MPaKTUYECKUX 3aJaHuil 1o
9TOM AUCIUILIMHE.

UIIKB-1.1. VY-2. Bna-
JIeeT  alTOPUTMHYECKUMHU
HaBbIKaMU PEILEHUsl Ompe-
JIENEHHBIX MPaKTUYECKUX
3aJjaHuil Kypca QpyHIaMeH-
TaJIbHOW U KOMIIBIOTEPHOU
areOpHl.

B teuenue 4-x cemecTpos:
BBITIOJIHEHHE JOMAITHUX 33/1a-
HH, OIPOC HA JISKIMOHHBIX U
1a60PaTOPHBIX 3aHATHSX.

B 1-m cemectpe:
CamocrostensHas paboTa,
KOHTpOJIbHAs paboTa, KOJUIO-
KBUYM.

Bo 2-m cemecTtpe:
KOHTpOJbHAs paboTta Nel,
KOHTpOJbHAs paboTta Ne2,
KOJIJIOKBHYM.

B 3-m cemectpe:
KOHTpOJbHAsA paboTa Nel,
KOHTpOJbHAs pabora Ne2,
KOJIJIOKBHYM,
pedepaTHBHBIN OTUET.

B 4-M cemecTpe:
KOHTpOJIbHasi paboTa, pede-
PaTUBHO-TBOPUYECKHUH OTUET.

Bormpocs! Ha 3k3a-
MeHe

B 1-M cemecTpe:
14-20;

BO 2-M CeMecTpe:
15-19;

B 3-M cemecTpe:
13-18;

B 4-M ceMecTpe:
12-16.

UIIKB-1.4. Cobupaer wu
aHaJIM3UPYET HAYYHO-TeX-
HUYECKYIO HHPOPMAITHUIO C

WIIKB-1.4. 3-1. 3maer
MeTonsl cOopa HH(popMa-
LMK, HEOOXOTUMOH IS
YCIIEITHOTO YCBOCHHUSI

B teuenue 4-x cemecTpos:
BBITIOJTHEHHE JIOMAIIHUX 3a]1a-
HUH, OTIPOC Ha JIEKIIMOHHBIX
J1a00PATOPHBIX 3aHITHSIX.

Bormpocs! Ha sk3a-
MEHe

B 1-M cemecTpe:
21-26;
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yuéroM 0a30BBIX TIpen-
CTaBJICHUH, IIOJIyYECHHBIX
B o0nacTu pyHAaMEeHTaIb-
HOH MaTeMaTHKH, MexXa-
HUKH, €CTECTBEHHBIX
HayK, IPOrpaMMHUPOBaHUS
U MHPOPMALOHHBIX TeX-
HOJIOTHH.

Kypca GyHIaMeHTaIbHOU 1
KOMIIBIOTEPHOH anreOpsbl.

UIIKB-1.4. ¥V-1. Ymeer
aHaJIM3MpoBaTh coOupae-
MYIO Hay4YHYIO U y4eOHYIO
uHbopManuio ¢ yuétom Oa-
30BBIX [IPECTABIEHUM, IIO-
JMy4eHHBIX B oOmacTu QyH-
JTAMECHTAJIBHOU anreOphl.

WIIKB-1.4. V-2. Bna-
JeeT HaBBIKAMH OLICHHBA-
HHS TIPHOPHTETHOCTH CO-
JIePIKATETBHBIX 3JEMEHTOB
nndopmanuy, ¢ yaérom O6a-
30BBIX MPE/ICTABIICHHIA, MO~
JyY4eHHBIX B XOJE€ H3ydYe-
HHSL TUCIHIUTHHBL. .

B 1-m cemectpe:
CamocrositensHas paboTa,
KOHTpOJIbHasi paboTa, KOJUIO-
KBUYM.

Bo 2-m cemecTtpe:
KOHTpOJIbHast padoTta Nel,
KOHTpOJbHAs paboTa Ne2,
KOJUTOKBHYM.

B 3-m cemectpe:
KOHTpOJbHas paboTa Nel,
KOHTpOJbHAs paboTa Ne2,
KOJUTOKBHYM,

pedepaTHBHBIN OTUET.

B 4-M ceMecTpe:
KOHTpOJIbHAsE paboTa, pede-
PaTUBHO-TBOPYECKUN OTYET.

BO 2-M ceMecTpe:
20-24;
B 3-M cemecTpe:
19-24;
B 4-M cemecTpe:
17-22.

UIIKB -2.1. JlemoHcTpH-
PYET HaBBIKH JIOTHYHOTO U
HOCIIEJ0BATEIIBHOTO U31I0-
KEHUsI MaTepualia Hayd-
HOT'O UCCJICIOBAHMS B yCT-

UIIKB — 2.1. 3-1 3naer
anredpanyecKkyro 1 KOMITb-
IOTEPHYIO  alTOpPUTMHYIE-
CKYIO TEPMUHOJIOTHIO B JI0-
CTaTOYHOW Mepe AJII H3J10-
JKEHUSI OCHOBHBIX TIOJIOXKE-
HUH Kypca pyHIaMeHTab-
HOH M KOMIIBIOTEPHOU aj-
reOphI.

UIIKB -2.1. V-1. Ymeer
U3J1araTh COJEpKaTeIbHbIN
Matepuali JAUCLUITIINHBI
MOCEI0BATENbHO U JIO-

B teuenue 4-x cemecTpos:
BBINOJIHEHHUE JOMAITHUX 3a/1a-
HUH, OTIPOC Ha JICKIIHOHHBIX
71a00paTOPHBIX 3aHATHAX.

B 1-m cemectpe:
CamocrosiTenbHas paboTa,
KOHTPOJbHAS paboTa, KOJIIO-
KBUYM

Bo 2-m cemecTtpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJIbHasi paboTta Ne2,
KOJUIOKBUYM.

B 3-m cemectpe:

Bomnpocs! Ha 3x3a-
MeHe

B 1-M ceMecTpe:
27-32;

BO 2-M ceMecTpe:
25-28;

B 3-M ceMecTpe:
25-30;

B 4-M cemecTpe:
23-28.

HOH u [IUCbMEHHOU
dbopme TUYHO. KOHTpOJbHAs paboTa Nel,
pME. UIIKB -2.1. V-2. Bma- | koHTpOdbHAs paboTa Ne2,
JIeeT HABBIKAMH YIOPSIO- | KOJJIOKBHYM,
YMBaHUS MOJIOKCHNUH M31a- | pedepaTHBHBIN OTUET.
raeMoro mMarepuaia TaKuM B 4-M cemecTpe:
o0pa3oM, dYTOOBI KaxIoe | KOHTpOJbHas paboTa, pede-
HOBOE IIOJIOXKECHHUE SBJI- | PATUBHO-TBOPYECKUH OTYET.
JIOCh JIOTMYECKUM  ClIe/-
CTBHEM MPEABLIYIINX.
B teuenne 4-x cemectpoB: | Bompock! Ha 3k3a-
BBITIOJIHEHHE IOMAIIIHUX 33]a- | MeHe
WIKB — 2.2.3-1. 3uaer | 2o ! .
HUM, OIPOC Ha JIEKIIMOHHBIX U | B 1-M cemecTpe:
pasiuuHbIe CrIoco0bl U3JI0- )
a00paTOPHBIX 3aHATHAX. 33-39;
JKEHUS! 3aJaHHOTO MaTepH-
B 1-m cemectpe: BO 2-M ceMecTpe:
ajia AUCLMIUINHGI B 3aBUCH- i
CaMocrosiTenbHas padboTa, 29-41;
MOCTH OT YPOBHSI HOATO-
. KOHTpOJIbHAs! paboTa, KOJUIO- B 3-M cemecTpe:
TOBKH CITyIIaTeNeH. KBHYVM 31-35-
UIIKb -2.2. KoHucTpywm- UIIKB -2.2. Y-1. YMmeer yM: '

pyeT MpeIMeTHOE coAaep-
JKaHHUe U alallTUPYET €70 B
COOTBETCTBUH C OCOOEH-
HOCTSIMM LIEJIEBOM ayIUTO-
pun.

aJanTUPOBATh MIPEIMETHOE
COJICPYKAHNE H3JIaraeMoro
MaTepuaia B COOTBETCTBHH
C OCOOEHHOCTSIMU IEJIEBOM
ayIUTOPHUH.

UIIKB -2.2. V-2. 2 Bna-
JIeeT HaBBIKAMH KOHCTPYH-
POBaHUS COJEPKATEIBHOM
4acTU MaTepHaia ¢ LeNbIo
Ooree DOCTYITHOTO €ro W3-
JIOKEHUSL.

Bo 2-m cemecTtpe:
KOHTpOJbHAsA paboTa Nel,
KOHTpOJbHAs paboTta Ne2,
KOJUIOKBHYM.

B 3-m cemectpe:
KOHTpOJbHAsA paboTa Nel,
KOHTpOJbHAs paboTta Ne2,
KOJUIOKBHYM,

pedepaTHBHBIN OTUET.

B 4-M cemecTpe:
KOHTPOJbHAs paboTa, pedepa-
THUBHO-TBOPUYECKHUH OTUET.

B 4-M ceMecTpe:
29-33.
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4.4 Kputepum olleHHBaHUS Pe3yJIbTATOB 00y4YeHUs

Oyenka Kpumepuu oyenusanus no sxzameny
Boicokuii ypo- O1eHKa «OTJIMYHO» BBICTABJISETCS CTYJICHTY, ITOKAa3aBIIEMYy BCe-
GeHb «5» CTOPOHHHE, CHUCTEMAaTU3UpPOBAHHbBIC, TITyOOKHE 3HaHHsS Y4eOHOM Mpo-
(omauuno) rpaMMBbl TUCHUIUIMHBI 1 YMEHHE YBEPEHHO MPHUMEHSTh X Ha MPaKTHKE

IIPU PELIEHNN KOHKPETHBIX 3a1a4.

Cpednuii ypo- O1eHKa «XOpOWIO» BBICTABISETCA CTYIECHTY, €CIIM OH TBEPJO
genb «4» 3HAET MATEPHUajl, TPAMOTHO M II0 CYLIECTBY M3J1araeT €ro, yMeeT npume-
(xopouto) HATB IOJIy4EHHBIC 3HAHUS Ha IIPAKTUKE, HO JIOIYCKAET B OTBETE MJIU B pe-

IIEHHH 337124 HEKOTOPBIE HETOYHOCTH.
OneHKa «y/10BJETBOPHTEIBHO» BBICTABIISICTCS CTYJIEHTY, ITOKa-
Iopozoswiii ypo- | 32BIIEMY Pa3pO3HEHHBIN XapaKTep 3HaHWH, HEIOCTATOYHO IPABMUIILHBIC
genb «3» (yoo- | OPMYyIHPOBKH 0a30BbIX MOHATHUH, HapylIeHHs JIOTHYECKON 10CIeN0Ba-
61emeopu- TEJILHOCTH B U3JI0KEHHHU ITPOrPAMMHOI0 MaTepUala, HO IIPH TOM OH BJIa-
menbHo) JieeT OCHOBHBIMHM Pa3jiellaMH y4eOHOM IporpaMMbl B HEKOTOPOM 00BbEME,

HEO0OXOIUMOM JUIsl AaJIbHEHIIET0 O0yYeHUSI U MOXKET MPUMEHSTh IOJY-
YeHHbIE 3HAHUS 10 00pa3ly B CTAaHAAPTHOW CUTYalIUH.

OHGHKa «HEYIAOBJIETBOPUTEJIBbHO» BBLICTABJIACTCA CTYJACHTY, KO-

Munumansnotii | ropyiii ne 3Haet Gomblueil YACTH OCHOBHOTO COAEPIKAHUS yIeOHON MPo-
ypoeens «2» (He-
3 IPaMMBbI JUCHHUILIMHBL, JOIYCKAET rPyOble OIHOKH B HOPMYIMPOBKAX OC-
0611eM80pU- .
4 mesbo) HOBHBIX TOHATHH JAUCHUIUIMHBL U HE YMEET MCIOJIL30BaTh MOJYUYEHHBIE

SHAHUWA IIPU pCHICHUHW TUITOBBIX MPAKTUYCCKUX 3aaa4v.

HToroBas oneHKa BBICTABIISETCS C YYETOM pabOThI CTY/I€HTa B CEMECTPE: YUUTHIBAIOTCS
pe3yabTaThl KOHTPOJIBHBIX padoT (IBYX B 1-3 ceMecTpax U OHON B YETBEPTOM CEMECTPE), & TAKKE
pe3ysbTaThl OTBETOB Ha KOJTOKBUYMaXx (B 1-3 ceMecTpax) U pe3yabTaT OTYETa 110 peepaTuBHOMY
noknany (B 3-4 cemectpax).

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpEeICTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3yIbTaTOB OOYUEHHs MO JAUCIUILIMHE MOXET HPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponetypa olieHUBaHMS pe3yabTaTOB 00yUEHHs] HHBAJIUI0B U JIUII C OTPAaHUYEHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCIUILIMHE (MOYJII0) MPeycMaTpUBAeT NpeocTaBieHne nHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HH(POPMAIIUH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTATEILHOTO ammapara:
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— B IIeYaTHOM opme,
— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBIIA TIEpeYeHbh MOXET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

HJaromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTHM

5.1 YueOnasi 1uTepatypa

1. Bunbepr, D.B. Kypc anre6psi : yue6nuk / 3.5, Bunbepr. - Mocksa : MITHMO, 2011. -
591 c. - ISBN 978-5-94057-685-3 ; To ke [OnekrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Koctpuxun, A.W. Beenenue B anredpy : yue6nuk / A.W. Koctpukun. - Mocksa :
MITHMO, 2009. - Y. 1. OcHoBsI anreopsl. - 273 ¢. - ISBN 978-5-94057-453-8 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

3. Kocrpuxun, A.W. Beenenue B anredpy : yuebnuk / A.W. Koctpukun. - Mocksa :
MITHMO, 2009. - Y. 2. JIuneitnas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe
[Onexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144

4. Koctpuxun, A.U. Beenenue B anre6py. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DJEKTPOHHBIIA
pecypc] : yueb. — DnekTpoH. 1aH. — Mocksa : ®usmariut, 2001. — 272 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59284

5. Kocrpuxun A.W. C6opHuk 3a1a4 110 anrebpe [DneKTpoHHbIH pecypc]. - M.: ®DUIMAT-
JIUT, 2007. - URL.: http://e.lanbook.com/view/book/2743/.

6. Kypom, A.I'. Kypc Bricieii anre6psl [DnekTpoHHEI pecype] : yue6. — DIeKTpoH. JaH.
— Camnkr-IlerepOypr : Jlanb, 2013. — 432 ¢. — Pexum nocryna:
https://e.lanbook.com/book/30198

7. TIpockypsixos 1.B. C60pHMK 3a1a4 10 JHHEHHOI anredpe [DaeKTpoHHLIH pecypc]. -
CII6.: JTans, 2010. - URL.: http://e.lanbook.com/view/book/529/

8. ®annees, JI.K. Jlexuuu no anre6pe [DneKTpoHHbI pecypc] : yued. mocobue — Diek-
TpoH. naH. — Cankr-IletepOypr : Jlans, 2007. — 416 c¢. — Pexum gocryna:
https://e.lanbook.com/book/397.

9. ®annees, J1.K. 3agauu no BeIciuei anredpe [DaexkTpoHHsIi pecype] : yueb. / JI.K. dan-
nees, U.C. ComuHCcKkuid. — DnexktpoH. aaH. — CankTt-IletepOypr : Jlanp, 2008. — 288 c.
— Pexxum gocryma: https://e.lanbook.com/book/399.

5.2. Ilepuoanyeckasi JuTepaTypa

1. Kypnan “Bectnuk Mockosckoro yauBepcureta. Cepust 01. Maremarnka. Mexa-
Huka”/ - M3parenscTBO MOCKOBCKOTO YHUBEpcUTETa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3BecTust ~ BBICIIUX  Y4YEOHBIX  3aBEJCHHIA. Maremaruka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupeautens u uznarens: Kazaunckuit (ITpu-
BOJDKCKUIT) (penepanibHbIN yHUBepcUTeT. - https://dlib.eastview.com/browse/publication/7087
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http://biblioclub.ru/index.php?page=book&id=63299%20
http://biblioclub.ru/index.php?page=book&id=63140%20
http://biblioclub.ru/index.php?page=book&id=63144
https://e.lanbook.com/book/59284
http://e.lanbook.com/view/book/2743/
https://e.lanbook.com/book/30198
https://e.lanbook.com/book/397
https://e.lanbook.com/book/399
javascript:void(0);
javascript:void(0);
https://dlib.eastview.com/browse/publication/9045
https://kpfu.ru/science/nauchnye-izdaniya/ivrm
https://dlib.eastview.com/browse/publication/7087

5.3. UuTepHeT-pecypchl, B TOM 4YHC/Ie COBpeMeHHbIe NMpodeccuoHaibHbIe 6a3bl 1aH-
HBbIX M1 HHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. OBC «IOPAWT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHbBIX XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HamnmonanbHas »yeKTpoHHAsE OUOIMOTEKa (HOCTYI K DIEKTPOHHOW OMOIHOTEeKe Iuc-
cepranumii Poccuiickoii rocynapcteennoit oudauoreku (PT'B) https://rusneb.ru/
8. IIpe3mmenrtckas oudimoreka um. b.H. Enpumna https://www.prlib.ru/
9. DnekrponHas koyweknus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

o wnE

HNudpopmManMoHHbIE CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JAOCTYII MO JIOKAJIBbHOM CETH ¢
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYNA:

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

2. TlomHbie TEKCTHI KaHAJCKUX auccepTaruii http://www.nlc-bnc.ca/thesescanada/

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

4. MMHHUCTEpPCTBO HayKHu U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO qocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. @enepanbHbIil HIEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

9. IIpoexkt ['ocymapcTBeHHOTO MHCTUTYTA pycckoro sizbika uMeHu A.C. [lymxkuna "O06-
pasoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

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

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Bompocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE pecypChl

KyoI'Y:

1. Cpena moay/abHOTO AuHamMuueckoro oOyuenus http://moodle.kubsu.ru

2. ba3a y4eOHbIX IJIaHOB, yUeOHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalui U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX PeCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30oBa-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCH Kadeapsl HHPOPMAIIMOHHBIX CHCTEM U TEX-
HoJjoruii B obpazoBanun Ky6I'Y m nayuno-meromuueckoro xypHana "LLHKOJIBHBIE I"OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckue ykazaHus /sl 00y4aouXcsl 10 OCBOEHUIO THCIUIITHHBI

CaMocTosTenbHast paboTa CTyZIeHTa BKIIIOUaeT B ce0sl MOBTOPEHHE JIEKIIMOHHOTO MaTepH-
aja U Marepuayia y4eOHUKOB M Y4€OHBIX IMOCOOUH, TOJATOTOBKA K JIAOOPATOPHBIM 3aHSITHSIM, K
KOJUIOKBHYMaM, K KOHTPOJIbHBIM paboTaM, K okIagam (B 3-4 cemecTpax) u K sk3aMeHaM. Takou
By CP KoHTpoOJIMpyeTCs B X0/1€ TPOBEPKHU JOMAITHHUX 3aJaHH, KOHTPOJIBHBIX PaboT, KOJUTOKBHU-
YMOB U 3K3aMeHOB. [Ipeanonaraercs caMoCTOSATEIbHOE U3yUEHUE CTYAEHTaMU TEOPETHUECKOTO
MaTepuaia Mo TeMaM, yKa3aHHBIM B pazzgenax Tabmuisl 2.3.1 (Bo BTopoMm ab3alie coaepskaHus
paszzena), a Takke MOJrOTOBKAa CTyIEHTaMu 2-To Kypca (B 3-eM u 4-0M ceMecTpe) MO0KIaJ0B 1O
CaMOCTOSITENIbHO U3YUYEHHBIM TeMaM, MPUIEM TOKIAl B 4-M CEMECTpe MPeACTaBIseT CO00M KOM-
NBIOTEPHYIO peaTn3aliio HEKOTOPOro ajaropuTMa o aiaredpanyeckoit temaruke. KoHTposb BbI-
MTOJIHEHHS 9TOTO BUJIA CAMOCTOATEILHON paOOThI CTYIEHTOB OCYIIECTBIISETCS BO BPEMS KOHCYJIb-
Talui (BHI3BIBHBIX M 110 JKEJIAHUIO CTY/CHTA), U Ha MPAKTHUYECKUX 3aHATUSX B X0J1€ JIOKJIaa (Ko-
rja TeMa J0KJaja COOTBETCTBYET T€ME 3aHSITHS) WU 10 MTUCbMEHHOMY OTYETY O MOATOTOBKE K
JOKJIaTy.

B ocBoeHun mMCHMIUIMHBI WHBAIWJAAMH U JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHJyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTENILHOE Pa3bsACHEHHE ydeOHOTO MaTepuana. MHauBUayanbHbIE KOHCYJIBTAIUU TIO
MPEeIMETy SBISIOTCS BaXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM WHIUBUIYyaTH3allUU OOydeHUS U

YCTAHOBJICHHIO BOCIIMTATCIIBHOTO KOHTAaKTa MCXKIAY MNpPCrogaBarciieM U O6y‘-IaIOH_[I/IMC${
HWHBAJIMAOM HJIX JIMIIOM C OTPAHNYCHHBIMHU BO3MOKHOCTAMU 300POBbS.

Buasbl camocTosiTe1bHON PadoThI
OO0s3aTenbHBIME TIPYU M3YYEHUH JUCHUIUIMHBI «DyHIaMeHTalbHasl U KOMIBIOTEpHAs aj-
reOpa» SBIISIOTCS CIENYIOIINE BUIbI CAMOCTOATENBbHOM paboThI:
- pa300p U CaMOCTOATENIBHOE U3y4UEHUE TEOPETUYECKOI0 MaTepralla o KOHCIIEKTaM JIEKIIUH
U TI0 y4eOHBIM TOCOOMSIM U3 CIIHCKA UCTOUYHUKOB JIUTEPATYPhL;
- CaMOCTOSITEIBbHOE PEUIEHUE 33/1a4 M0 TEMaM MPAKTHYECKUX 3aHATUH;
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- IOITOTOBKA K KOHTPOJIbHBIM paboTam;
- IOJrOTOBKA K JOKJIany;

- MIOJIrOTOBKA K KOJUIOKBUYMaM;

- MIOJrOTOBKA K IK3aMEHaM.

6.1 MeTonnueckne yKazaHusl K CAMOCTOSITEJIbHOMY M3YYEHHIO CTY/IeHTAMM TeOpeTH-
YeCKOro MaTepuaJia

J1J1 TOArOTOBKHU K OTBETaM Ha TEOPETUYECKUE BOIIPOCHI KOJNIOKBUYMOB U 9K3aMEHOB CTY-
JIEHTaM IEepBOro Kypca AOCTATOYHO HCIOJIB30BaTh MaTepHall JIKIHM, KOTOPBIA TaKxke coJlep-
KHUTCS B HCTOYHMKAX [1 — 9] U3 mynkTa 5.1 B crricke yueOHOM nuTepaTypsl. B ciydae 3aTpyaHe-
HUH, BOBHUKAIOIIUX y CTYJICHTOB B IPOIECCE CAMOCTOSITEIbHOTO U3YUYEHHUs TEOPUH, MPENoJaBa-
TEJIb Pa3bACHAET CJI0KHBIE MOMEHTBI Ha KOHCYJIbTAIUsX.

6.2. MeTonnyecKkue yKa3aHUsl K CAMOCTOSATEbHOI MOAT0TOBKE CTYEHTOB K BbIIOJI-
HEHHIO 32JaHUIl 110 TeMaM JIAa00PATOPHBIX 3aHATHI

J11s1 BBITIOTHEHUS IOMAIITHET0 TPAaKTUYECKOT0 3a/IaHUsI HEOOXO0IMMO pa3o0parh MaTepuan
110 COOTBETCTBYIOIECH TEME MPAKTUYECKOro 3aHATHs. [Ipy 3TOM HCHIoNb3yrOTCS YKa3aHusl, JaHHbIE
IpernojaBaTesieM B X0JIe 3aHATHUS, a TaKXKe TeOPEeTUUYEeCKUil MaTepual, B KpaTKkoil popme nmero-
muiics B cOopHuKax 3amad [5, 7, 9] B cnucke u3 nyHkTa 5.1. Ecnu cTyieHT He cMOT MOHATH MpH-
BEJICHHBIN B YKa3aHHBIX 33JJaYHUKaX pa300p TUMOBBIX IPUMEPOB B TOW CTEMEHU, YTOOBI CaMOCTO-
ATEJBHO UCIOJIb30BATH MPEIJIOKEHHBIN AITOPUTM ISl PELICHUS 3aIaHUs1, TO OH MOKET MOJY4YHUTh
KOHCYJIbTALMIO IPETIOIABATENS.

6.3. MeToanueckue yKa3aHusl K CAMOCTOSATEbHOI MOAr0TOBKE CTYEHTOB K BBINOJI-
HEHHI0 KOHTPOJIbHBIX padoT

B 1-oMm cemecTpe nmpoBOIUTCS caMOCTOSITENbHAs padoTa (pa3periaercss UCIOIb30BaHUE J10-
MOJIHUTENIbHBIX UCTOYHUKOB MH(POpPMAIMH), a 3aTEM KOHTPOJIbHAsl paboTa (He pa3pelaeTcs uc-
MOJIb30BaHNE TAKUX UCTOYHUKOB), BO 2-OM H B 3-€M ceMecTpax MPOBOJUTCS IO JIBE KOHTPOIbHBIX
paboTsl, B 4-0M cemecTpe — OfHa KOHTpoJsibHas paborta. CamocTosTenbHas padbota B 1-oMm ce-
MecTpe (45 MUHYT) COCTOHT U3 TSATH 33/IaHUH, a KaXAasi KOHTpoibHas padota (90 MuUHYT) — U3
JECATH 3a/1aHui (0JIHO 3aJjaHKe OIleHUBaeTcs B 3 Oaiia, HYKHUHN MOPOT YCIEIIHOCTH COCTABIISIET
9 6amnoB, BBICOKAs OIEHKA CTaBUTCS MpH MolyuyeHUU He MeHee 20 OamnoB). J{s MOATOTOBKH K
KOHTPOJILHON paboTe HEOOXOIMMO BBITIOHATE 3a/IaHUSI B XOJI€ MPAKTHIECKUX 3aHITHH, a TaKKe
JIOMalTHUE 3a/1aHusl. B mporecce caMonoAroToBKY CTYEHTY JKelaTelIbHO 03HAKOMHUTHCS € pa3z0o-
POM OITOPHBIX M0 PacCMaTPUBAEMBIM TEMaM 3a/1a4, UMEIOIINUXCS, HanmpuMep, B coopuukax [1 — 3]
B CIIMCKE JIUTEPATYpHI U3 IMyHKTA S.1. B mynkTe 4.2.2 npeayiaraercsi CMMCOK KOHKPETHBIX 3a/IaHHi,
TUTAX KOTOPBIX BKJIFOYAET B ceOsl BCE TUIIBI PealibHBIX 3aIaHUN CaMOCTOSATEIHLHOU M KOHTPOJIb-
HBIX paboT.

6.4. MeToanueckne yKa3aHHs K CaMOCTOSITEIbLHOI MOATOTOBKE CTYAE€HTOB K JOKJIATY
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Kaxxapiii cTyieHT BTOpOro Kypca JI0JKEH HOArOTOBUTH JBa J0KJIaAa: OIUH B TPETHEM Ce-
MECTPE U OAAMH B YETBEPTOM. JIOKJIaJ I10 OJHOM U3 T€M, IPEIHA3HAYEHHBIX I CAMOCTOSTEIBHOIO
u3yuenus. O0miee onucaHue TaKMX TeM, HallpUMeEp, UIMEETCsl BO BTOPOM ab3aiie HEKOTOPBIX pas-
JIEJIOB COJIEpKaHusl TeM Ta0nuibl U3 myHkTa 2.3.1. Takxke npumMepHas TeMaTHKa JOKIAJ0B B Tpe-
ThEM cemecTpe umeercs B myHkTe 4.1.2.1, a B ueTBEéproM cemectpe — B myHKTe 4.1.2.2. CryzaeHr
OTYMTHIBACTCS TEpe] IpernoaBaTeseM, BeAyIIUM J1adopaTopHble 3aHATH. TeMa oT4éra MOXKeT
OBITH BHIOpaHA CTYJJCHTOM CaMOCTOSITEIBHO M HE 0053aTENIbHO U3 MPEIOKEHHOT0 HIKE CIHCKA,
HO 00513aTeNIbHO B COTJIACOBAHMH C IperoiaBaTesieM. Bo3MoKHOCTh pabOThl HECKOJIBKHUX CTY/ICH-
TOB 10 OJJHOM U TOH K€ TEME ONPEAEISIET MPEINOAABATENb.

J1J1st MOArOTOBKH JIOKJIaa B 3-M CEMECTp KPOME UCTOYHUKOB JIUTEPATYpPhI MyHKTa 5.1 BO3-
MO>KHO HCIT0JIb30BaHHE UCTOYHUKOB U3 UX MIHTEepHET pecypca, a Tak:Ke CaMOCTOSITENIbHO HalIeH-
HBIX UCTOYHHUKOB. J[OKIa bl MOTYT OBITh MPEACTABIEHBI CTYICHTAMH HA MIPAKTUYECKUX 3aHITHSIIX
y JOCKU WUJIU B BHJIC MPE3CHTAIlUHU, €CIIH TeMa 3aHATHS COOTBETCTBYET TeMe nokinana. O moaro-
TOBKE JIOKJIa/ia [0 TeMaM, IPOHICHHBIX paHee B 1-M 1 2-M cemecTpax, CTYAEHT MOXKET OTYUTAThCS
Ha KOHCYJIBTAIlMY WJIH TPEICTAaBUTh OTYET B MMCHMEHHOM (opMe B KOHIIE cemecTpa. Jlokmaz mo
TeMe 3-T0 ceMecTpa MOXKET OBbITh CJIeIaH Ha OJHOM U3 JJabopaTopHbIX 3aHATHH. [1o ogHOM U TOM
e TeMe JOKJIaJl TOTOBST He 0oJiee IBYX CTYJASHTOB OJHOU rpymibl. OdopMiIeHne TUChMEHHOTO
oTYeTa 10 JO0KJIa1y JODKHO YIOBIETBOPSATH TPEOOBAHUAM: a) TEKCT Habupaercs 14 mpudrom Ha
Oymare dopmata A4; 6) Ha TUTYIBHOM JIHCT€ KPOME TE€MbI TaKKe yKa3bIBaeTcs (akKylbTerT,
HanpaBneHue (0akanaBpuar), kype, rpynmna, @O cTynenTa; B) coaep:kaHue MaTepuana 1no o0b-
€My COCTaBJIsIeT 3-4 CTpaHMIIbI; T) CIIUCOK JIUTEPATYPhI COJIEPKUT HE MEHEe JBYX MCTOYHUKOB
(BO3MOYKHO U3 CIIUCKa JHUTEpaTypsl B MyHKTE 5). bonee monpo6Has uHpopmalys MuCbMEHHOTO
odopmIIeHHS T0KJIa/1a UMeeTcsi B MeTOIMYECKUX yKa3aHUSX M0 OpraHU3alii CaMOCTOSTEIIbHON
paboThI, YyTBEPkKACHHBIX Kadenpoi (yHKIMOHAILHOTO aHamu3a U anreOpsl (poTokon Ne 1 ot
31.08.2017 r.).

Kaxnpiii cTyneHT B 4-M cemecTpe J0JKEH MOJATOTOBUTH OTYET (BO3MOXKHO B (popMme J10-
KJ1aJ1a) TI0 KOMITBIOTEPHO# peanu3anuu (B ocHOBHOM, Ha si3bike Pascal ABC Net) aaropurma, cBsi-
3aHHOTO ¢ anreOpanyeckoi TeMaTuko. OTUET IpeoCTaBIsSeTCs KaK B AJIEKTPOHHOM, TaK U B Te-
yaTHOU Qopme. B a1eKTpoHHOM BHJE MPENOAABaTENIO MPEAOCTaBIsAETCsl IPOTECTUPOBAaHHAS pa-
OoTaromas mporpaMma. B meuatHom BHzie OTYETA MPUBOJIUTCS TEOPETUUYECKOE OINMCAHME aJro-
pUTMa, KOJ IPOrpaMMBbI C MOAPOOHBIMI KOMMEHTapUSIMH K BBIMOJTHEHUIO TEX WM UHBIX IIAaroB
ITOPUTMA, WILUTIOCTPUPYETCsl paboTa MporpaMMbl Ha KOHKPETHOM TECTOBOM IpUMeEpe ¢ HE0OX0-
JUMBIMU CKPUHIIIOTAMU OKHA BBIBOJIA, 4 TAK)KE YKa3bIBAETCSI CIUCOK MCIOJIb30BAHHBIX UCTOYHH-
koB. Texct HaOupaetcs 14 mpudTom Ha Oymare popmarta A4; Ha TUTYIBHOM JIUCTE KPOME TEMBbI
TaKXe yka3blBaeTcs (paKkyinbTeT, HanpasieHue (0akanaBpuar), kypc, rpynmna, ®HUO crynenra; co-
JiepKaHue MaTepualia 1o o0beMy cocTaBisieT 10 5-Tu cTpaHull. PaboTtatomas mporpamMma (B 3JeK-
TPOHHOM BHJIE) MOXKET OBITh OTMEUYEHa Xopollel oneHkoi. Ha oTIu4HO MOXeT ObITh OLEHEH
TOJILKO MOJIHBINA OTYET (M B AJIEKTPOHHOM BHJIE C paboTaroIiel mporpaMMoii ¥ B IEYaTHOM BHJIE C
coOJII0/IEHHEM YKa3aHHBIX BbIle TpeOoBaHuit). Eciiu paccMaTpuBaeTcs 10CTaTOYHO CIOXKHBIHN al-
reOpandyecKkuii aIrOpUTM MM HECKOJIBKO aIrOPUTMOB, CBSI3aHHBIX 00111e anredpanyeckoii uaeei,
TO OTYET MOXKET OBITh MOJTrOTOBJIEH HECKOJBKUMH CTyJIEHTaMHu (He Oojee TpEX 4elIOBEK U3
TpYNIBI 110 0/1HOM Teme). B cirydae BeIOMTHEHUS 0THOTO 0TUéTA (110 OIHOM anredpandeckoil Teme)
HECKOJIbKUMH CTyJeHTaMH, 00BbEM pabOThl, BHITOJTHEHHOW KaX/IbIM U3 HUX, JOJKEH OBbITh B OT-
4yéTe KPaTKO OTMEUEH.

6.5 MeTonuyeckne yKka3aHusi K CAMOCTOATEIbHOI MOAT0TOBKE CTYIEHTOB K KOJIJIOKBUYMaM
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B kax1oM U3 mepBhIX TPEX CEMECTPOB MPOBOJIUTCS KOJJIOKBUYM B IIEJISIX 3aKPEIUICHUS CTY-
JIEHTaMU 3HaHUI TeopeTHYecKkoro marepuana. KomiokBuyM MOXKET IPOBOJUTHCS B YCTHOM WK B
nucbMeHHOU (opme. [Ipu 3TOM CTYIEHT AOKEH MOATOTOBUTH MUCHMEHHO OTBET (It YCTHOM
(GOpMBI — TE3UCHI OTBETA) HA JIBA BOMPOCA U3 MPUMEPHOTO MEPEYHS TEOPETHUISCKUX BOMIPOCOB K
sk3ameHy B nyHkte 4.2.1 (B cooTBercTBYyMOIIEM cemectpe). HoMepa BompocoB M3 yka3zaHHOTO
CIMcKa Jatotcest B Tadnuie myHkra 4.1.3. TeopeTnueckuii MaTepura JIjisl MOJTOTOBKH K KOJIJIOKBH-
yMy MOXHO HalTH B UICTOYHHKAX JIMTEPATYPbI, ONMUCAHHBIX B TyHKTE 5.1. [Toj0XuTENbHBII OTBET
CTYyJICHTa Ha KOJUIOKBUYME MOJKET OBITh YUTEH IIPH Cllaye IK3aMeHa.

6.6 MeToauveckne peKOMEHIAIUH I CAMOCTOSITEIbHOI MOJATOTOBKH CTY€HTOB K JK-
3aMeHy

B koHme kaxaoro cemectpa 1 - 4 ¢popmoii HTOrOBOro KOHTPOJS 3HAHUHN CTYACHTOB MO JHMCIIH-
winHe «DyH1aMeHTalbHAs U KOMITbIOTepHAs anreOpay sBisieTcs dK3aMeH. J{Jis moAroTOBKH K JK-
3aMEHY CTyJIeHTaM He0OXOJWMO BBIIOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIbHBIE PA0OTHI (CM.
nyHKT 4.1.1). Dx3aMeHalMOHHBIN OUIIET COCTOUT U3 TPEX BOIPOCOB — ABYX TEOPETUYECKUX U
OJIHOTO MPAKTUYECKOTO (CM. MyHKT 4.2.3). [lpu BbICTaBI€HNHU OLIEHKH TAK)K€ YUYUTHIBAETCS ycIie-
BAa€MOCTb CTYJICHTA B TEUEHHUE CEMECTPA: aKTUBHOCTH HA JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHSIX,
KaueCTBO BBIMOJHAEMBIX B TCUCHHUE CEMECTPA JOMAIIHUX MPAKTUYECKUX 3a/IaHU, OTBETHI HA KOJI-
JIOKBHUYMAX, OLIEHKH 32 KOHTPOJIbHBbIE PabOThI, KAUe€CTBO MOJTOTOBJIEHHBIX JOKJIAJ0B MO TEMaM,
MpeAHa3HAYEHHBIM JIJIs CAMOCTOATENIBHOTO0 N3ydeHus. Kax bl 13 Tpex BOIPOCOB IK3aMeHa Ol1e-
HUBaeTcs B Tpu Oarna. Takke B X0e IK3aMeHa 331a0Tcs Ba JOMOJIHUTEIBHBIX Bompoca (He 00s-
3aTeJIbHO 10 BOMpOcaM OUJieTa), B KOTOPBIX TpedyeTcs chopMyIUpoBaTh HEKOTOPOE OMpeiesieHne
WK yTBepkaeHue. [|onoTHUTEebHBINA BOIPOC OLIEHUBAETCs B OANH O0art. OeHKa «Hey10BIEeTBO-
PUTENBHOY» Ha SK3aMEHE CTABUTCS, €CITU CTYACHT HaOpai MeHbIe 4 0aioB; OlleHKa «YIOBIETBO-
pHUTETBHOY, €clii Habpasl oT 4 10 6 0aUIoB; OIIEHKA «XOPOIIIOY, €CIIM OH Habpas ot 7 10 9 6asuios;
OIIEHKA «OTIUYHOY, €CJIM CTYACHT Habpas 6osee 9 6amios.

7. MaTepnaibHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHHUIIIMHE

ITo Bcem BuaaMm y4eOHOMN AEATENBHOCTH B PAMKaX TUCIHMILIMHBI UCHOJIb3YIOTCS ayAUTO-
puM, KaOUHETHl U J1a0opaTopru, OCHALIEHHbIE HEOOXOAMMBIM CIIEUATM3UPOBAHHBIM U J1abopa-
TOPHBIM 000PYJOBaHUEM.

HanMmeHoBaHuMe crienMaIbHBIX TOMEIIIE-
HUH

OCHaIIEHHOCTD CITEIUAJILHBIX I10-
MEIIEHUH

[lepedyeHpb MUIICH3UOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHs

VYueOHble ayIUTOpUM JIsl MPOBEICHUS
3aHATHHA JeKIuoHHOTo Tuma (ayn.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Meb6enb: yaeOHas mebenb.
TexHuueckue cpencTBa 00yUeHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP.
CpenctBa oOy4eHHs:

JIOCKa, MapKephl ¥ MeJl.

Microsoft Office;

IIporpammsl [uig J1IeMOHCTpa-
O U CO3JaHUuA npe3eHTau1/H71
(«Microsoft Power Pointy)

VYueOHble ayIUTOpUM JJIsl MPOBEICHUS
IPYNIOBBIX ¥ HHIMBHUAYaAJIbHBIX KOH-
cynpraumi (kadbuner 314H).

Mebens: yaeOHast mebernn
CpencTsa oOyueHUs:
JIOCKa, MapKephl ¥ MeJL.

VuebHble AyaAUTOpUn IJid HOPOBEACHUA
TEKYLIETO KOHTPOJIA U HpOMe)I(yTOqHOﬁ

arrecrammu  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Meobenb: yuebHas MeOeb
TexHudeckue cpencTsa 00yUCHUS:
9KpaH, IPOEKTOP, KOMIBIOTEP.
CpencrBa o0y4eHust:

JIOCKa, MapKephl ¥ MeJL.

Microsoft Office;

IIporpammsl anst 1eMOHCTpa-
IO U CO3aaHUsA HpeSCHTaHI/Iﬁ
(«Microsoft Power Pointy)

VYyeOHble ayIUTOPUH AJI NPOBE-
JeHusT Jab0paTOPHBIX 3aHATUH
(ayn.310H, ayn.312H, ayn.314H)

Meobenb: yuebHas MeOeb
CpenctBa oOy4eHus:
JIOCKa, MapKephl ¥ MeJl.
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JI71st caMOCTOSITEIbHOM pabOThI 00 YyJaIOIIMXCSI TPETYCMOTPEHBI ITOMEIIEHUS, YKOMIUIEKTO-
BaHHBIC CIEIUATM3UPOBAHHONW MEOENbl0, OCHAIICHHBIE KOMIIBIOTEPHON TEXHUKON ¢ BO3MOXKHO-
CTBIO TIOJIKJIIOUCHHUS K ceTH «MHTepHeT» U o0ecreueHneM JIOCTYIa B JJIEKTPOHHYIO0 HH(POPMAIIH-
OHHO-00Pa30BATEIBHYIO CPEAY YHUBEPCUTETA.

HaumeHoBaHnue noMeleHui st caMo-
CTOSATEILHOU paOOThl 00YYAFOIIUXCS

OCHAaIICHHOCTh OMEIICHHUH 15
CaMOCTOSTENILHOM PabOTHI 00y4ato-
HIUXCSI

HepequL JIMIOCH3HUOHHOI'O
porpaMMHOTO obecneueHus

[Tomemenne It caMOCTOSITENBHON pa-
00TBl OOyuarommxcst (YUTAJIBHBIA 3aj
Hayunoti Oubnmorexwu)

Meobernb: yuebHas MeOenb
KoMmmiekt  crenuanu3upoBaHHO
Me6esH: KOMIBIOTEPHBIEe CTOIbI
ObopynoBanue: KOMIbBIOTEpHAS
TEXHHKa C IOAKIFOYEHHEM K HH(OP-
MalHOHHO-KOMMYHHKAIIHOHHOH
cetn «MHTepHeT» W IOCTYIIOM B
AEKTPOHHYIO HH(OPMAITHOHHO-00-
pasoBaTelbHyl0 cpexy oOpa3oBa-
TENBHOM  OpraHm3aluy, BeO-Ka-
Mepbl, KOMMYHUKaIIMOHHOE 000pY-
JIOBaHKe, 00eCIeUnBaroIIee JOCTYII
K CeTH HHTEpHeT (IIPOBOIHOE CO-
eIMHEHHE W OCCIpPOBOJHOE COCMU-
Henue 1o Texnosgorun Wi-Fi)

IlomenieHusa s cCaMOCTOSITENIBHOW pa-
oorel  oOywaromuxca  (ayn.309H,
ayn.320H)

MebGenb: yueOHas Mebeb
Kommnexkt  cnenumanusmpoBaHHOM
MeOeTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTepHAS
TEXHHUKA C MOJKITI0YeHIEM K HH(Op-
MaIOHHO-KOMMYHHKAIIMOHHOM
cetn «VIHTEpHET» M IOCTYIIOM B
3JIEKTPOHHYIO HHGOPMAIIMOHHO-00-
pasoBaTenbHyl0 cpeny oOpa3oBa-
TEJILHOW  OpraHM3aluM, BeO-Ka-
Mepbl, KOMMYHHUKAaIlHOHHOE 000py-
JIOBaHKe, 00eCIeynBaIoIIee JOCTYII
K CEeTH WHTEpHET (IPOBOJHOE CO-
eMHeHNe W OeCIpPOBOJHOE COENIU-
nenue 1o Texsojgorun Wi-Fi)
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