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1. Hean u 3axa4u U3yYeHUs TUCHHUILIAHBI.

1.1. Ileab ocBOEHUSA AMCIUTIIAHBI

dopmupoBaHue y CTYyICHTOB (haKkyIbTeTa MAaTeMAaTHKH M KOMITBIOTEPHBIX HayK (Hampas-
nenus 02.03.01) 6a30BbIX 3HAHUH MO (yHAAMEHTATBFHOW M KOMIIBIOTEPHOH anredpe B TeueHHe
HEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agauu IMCHMITHHBI

[TomydyeHue OCHOBHBIX TEOPETUUECKUX CBEIAEHUW, PA3BUTHE MO3HABATEIBHOM AECATEIb-
HOCTHU Y IPUOOPETEHHE MPAKTUISCKIX HABBIKOB Pa0OTHI C MOHATHSIMHU 110 CICTYIOIIUM pa3aesiaM
anreOpbl: CUCTEMbl JIMHEHWHBIX YpPAaBHEHMH, MATpPHUIbl M JCHCTBHUS HaJ HUMH, ONPECIIUTENH,
KOMIUICKCHBIE YHCJa, MHOTOYJICHBI, anreOpandecKkue CUCTeMbI (TPYMIbl, KOJbIA, BEKTOPHBIC
MIPOCTPAHCTBA, aareOphl), KOHEUHOMEPHBIC BEKTOPHBIE ITPOCTPAHCTBA, JTMHEHHBIE OTOOpaKEHUS
BEKTOPHBIX MPOCTPAHCTB, MHBAPUAHTHBIE MOANPOCTPAHCTBA JUHEHHBIX ONEPATOPOB, KOP/IaHOBA
HOpMasbHasi (hopMa MaTpUIBl JIMHEHHOTO OMepaTopa, CONMPsHKEHHOE OTOOpakeHue, KaHOHUYe-
CKHMI BHJ MaTpHI] JIMHEHHBIX (HOPMAJIbHOTO, CaMOCOIPS)KEHHOTO, OPTOrOHAIBLHOIO WU YHH-
TapHOT0) ONEPATOPOB, KBAJAPATUUHbIE (POPMBI, SJIEMEHTH TEOPUU YHUCEN, U TEOPUHU KOHEUHBIX
noJiei, OCHOBBI TEOPHUHU TPYIII, JCUCTBUS TPYII HA MHOXECTBAX, (DAKTOPTPYIIBI U TOMOMOP-

(U3MBI TPYIII.

1.3. MecTO TUCHMILJIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

Hucuummna (b1.0.18) «®@yHnaMeHTanbHas U KOMIIbIOTEpHas anreOpa» Mo Harpas-
nenuto 02.03.01 MaremaTtnka ¥ KOMIbIOTEPHBIC HAayKH (YpOBEHBb OakajgaBpuaTa) OTHOCHTCS K
00s13aTeIbHOM YacTH MepBOro OJI0Ka y4eOHOTO IUIaHa, SIBISIOLIETOCS CTPYKTYPHBIM 3JI€MEHTOM
OOII BO. lucuuminaa uzydaercs ¢ 1-ro no 4-il ceMecTpsbl, 3HaHUSA, MOJTYYEHHBIE B MPOLIECCE €€
U3YUYCHHSI, HCIIONIB3YIOTCSI B QaHAIMTUUECKOM TeOMETpUH, MAaTeMaTHUYEeCKOM aHaiu3e, (QyHKIHO-
HaJBLHOM aHanu3e, TudepeHnaTbHON TeOMETPUH U TOTIONOTHH, AU(dEepeHITNATBLHBIX ypaBHE-
HUSIX, TUCKPETHOW MaTeMaTUKe M MaTeMaTHYeCKOW JIOTUKE, TEOPUH YHCEN, METOJIaX ONTHMH3a-
1y u Ap.. Chymarenu B MEpBOM CeMeCTpe AODKHBI BIaJeTh MAaTEMaTHYECKHUMH 3HAHUSIMU B
paMKax MporpamMmbl CpPEeJHEHN IIKOJbI, a CIyIIATeIN BO 2-M, 3-M U 4-M ceMecTpax — 3HaHUIMH,
MOJYYEHHBIMU IO JAHHOM JUCUUIUIMHE, B MIPEIBIAYIINX CEMECTpaXx.

1.4 TlepeyeHp IUIAHHMPYEMBIX pe3yJbTATOB O0y4YeHHsl MO JUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOI POrPaMMBbI

[Tpu ocBoeHun aucrUIIuHbl «DyHIaMEHTaIbHasl U KOMIIBIOTEpHasl anredpa» BbIpada-
TBIBAETCSl OOIleMaTeMaTHUecKasi KyJabTypa: YMEHHE JIOTMYECKH MBICIUTh, MMPOBOAUTH JI0Ka3a-
TEJIbCTBA OCHOBHBIX YTBEP)KJICHHUM, YCTAHABIMBATH JIOTUYECKUE CBSI3U MEXKy NOHATUSAMH, IpU-
MEHSTbH MOJyYCHHbIE 3HAHUS JJISl PELICHUs areOpandeckux 3a7ad M 3a/ad, CBI3aHHBIX C KOM-
IBIOTEPHBIMU PUIOKEHUAMH allreOpandeckux MetonoB. IloimydaeMble 3HaHUS J€KaT B OCHOBE
MaTeMaTHYECKOro 00pa30BaHMsI M HEOOXOJUMBI JJIsi TOHUMAaHMsI M OCBOCHHUS BCEX KypCOB MaTe-
MaTHKH.

ITponiecc u3ydyeHnss AMCUUIUIMHBI HamlpaBieH Ha (OPMUPOBAHME CIEAYIOLIMX KOMIIE-
terruii: OIIK-1, ITK-1, TIK-2.

KO)_I 1 HAUMCHOBAHUEC MHAUKATOPA AOCTHUKCHUS P€3yJ'II>TaTI)I 06y‘-I€HI/I$I 10 JUCLUIIIINHE
KOMIICTCHIIMX

OIIK-1. CnocoOeH KOHCYJIBTUPOBATh U UCIOJIB30BATh (PYHAAMCHTAJBHBIC 3HAHUS B 00JIACTH MaTEMAaTHUCCKOTO
aHaIM3a, KOMIUIEKCHOTO ¥ ()YHKIIMOHAILHOTO aHaJM3a, alreOphl, aHAIUTHIECKOW TeoMeTpuH, TuddepeHITab-
HOW TEOMETPHH M TOTOJOTHH, MU PEPSHIMATBHBIX YPaBHEHHM, TUCKPETHOW MAaTEeMAaTHKH M MaTeMaTHYECKOH
JIOTHKH, TEOPHUHN BEPOSITHOCTEH, MATEMAaTHYECKOW CTATHCTUKH W CIyYaWHBIX MPOIECCOB, YHUCICHHBIX METOJIOB,




KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTHKCHUS
KOMIICTCHIIMX

P€3yJ'ILTaTI)I 06y‘~I€HI/IH 10 JUCLUIIIINHE

TCOpeTI/I‘leCKOﬁ MCXaHHKHU B HpO(beCCHOHaHLHOﬁ JACATCIbHOCTHU

HOIIKB-1.1 [leMOHCTpHPYET HABBIKH BBITOJHEHUS
CTaHJAPTHBIX JCUCTBUM, PEIICHUS TUIIOBBIX 3a4ad
C YYETOM OCHOBHBIX IOHATHH M OOMNX 3aKOHO-
MepHOCTeH, (OpMyJIHpPYEeMBIX B paMKax 0a30BBIX
MaTEeMaTHYECKUX M €CTECTBEHHOHAYYHBIX TUCIUII-
JMH.

HOIIKB-1.1.3-1. 3HaeT OCHOBHBIE MOHATUS U TEOPEMBI
Kypca B JIOCTaTOYHOH Mepe, YTOObl MX HCIOJIb30BaTh IS
pELICHHUsI TUIOBBIX 3a/1a4 10 TUCHIUILUINHE.

HOIIKB-1.1Y-1. YMeeT ucnoap30BaTh MPHOOPETCHHBIC
3HaHUS B MIPOIECCe U3YUCHHUS NUCIUTUTNHBI IS BRIPaOOT-
KM TUIaHA TTOIIAarOBOTO PEIICHHUS 3a/1a4 Pa3HOT0 YPOBHSI.

HNOIIKB-1.1Y-2. Bnaaeer HaBBIKAMH BBIITOJHEHHS CTaH-
JapTHBIX JEHCTBUI, MO3BOJISIONIMX CBOAMTH pEIICHUE
CJIOKHOM 3a/layd MO JUCUUIUIMHE K PELICHHI0 NpPOCTEei-
IIMX TUMOBBIX 3a1a4.

NOIIKB-1.2. Bnageer ¢pyHnaMeHTalIbHBIMU 3Ha-
HUSIMH, TIOJTyYE€HHBIMU B 00JIACTH MaTeMaTHYECKUX
1 (M) €CTECTBEHHBIX HAYK.

HOIIKb-1.2. 3-1. 3naer ompenenéHHble MOHATUS U YT-
BEPXKICHUS Kypca B 00bEMeE, OCTATOYHOM ISl YCIICITHO-
r'o NPOXOXKIEHUS TEKYIIEH U IPOMEXYTOUHON arTecTaluuil
10 IUCUHUIUIIHE.

HOIIKB-1.2. Y-1. YMmeeT npuoOpeTath U UCTIOIH30BATh
(byHIaMeHTanbHbIC 3HAHUS 110 JUCIHUIUIMHE B IIpoLiecce
PELICHUH PAKTHYECKUX 3aJaHH.

HOIIKB-1.2.Y-2. Bnageet GyHaaMeHTaIbHBIMA 3HAHUS-
MHU, TIOJIy4CHHBIMH B paMKaX M3y4aeMO# AUCIHUIUINHBI.

IK-1. CiocobeH aeMOoHCTpUPOBaTh 0a30BBIE 3HAHWUS MaTEeMaTHUECKHX M €CTECTBEHHBIX HAYK, OCHOB IPOTpaM-

MUPOBAHHUA U I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTUH.

UIIKB-1.1. CriocobeH pemaTh akTyalbHBIE U BaXK-
Hble 3a7a4i (yHIAMECHTaJIbHON U MPUKIAIHOW Ma-
TE€MaTUKU

UIIKB-1.1. 3-1. 3HaeT HEOOXOAMMBIC TOHATUS U YTBEP-
XKICHUS Kypca (YyHIAMEHTAILHOW M KOMIIBIOTCPHOW aJi-
reOpBI U PEICHHS THITOBBIX 3a/1a4 9TOTO Kypca.

UIIKB-1.1. V-1. ¥YMmeer, ucnomns3ys cenualbHble 3HaHUS B
X0/l U3Y4EHUS AUCLUIIINHBI, HAXOJUTh MOAXOMABI K pelle
HUIO NIPaKTHUYECKUX 3aJaHUH 110 3TOM AUCHUILIUHE.

UIIKB-1.1. ¥-2. Bnaneer anropuTMHUYECKUMU HaBBIKAMH
pelieHus OTPeACACHHBIX MPAKTHYCCKUX 3aJaHuil Kypca
(hyHIaMEHTaIbHON ¥ KOMITBIOTEPHOU anreOpshl.

WIIKB-1.4. Cobupaer u aHaTM3UPyeT HAyIHO-
TEXHUYECKYI0 HH(pOpMAIHI0O C y4ETOM 0a30BBIX
MPENCTaBJICHAM, IMOJYYCHHBIX B 00JacTu (yHIa-
MEHTAJIbHOW MaTeMaTHKH, MEXaHHUKH, €CTECTBEH-
HBIX HAyK, MPOrpaMMHUpOBaHHs M HH(POPMAHOH-
HBIX TEXHOJIOTHIA.

NIIKB-1.4. 3-1. 3naeT MeToap! cOopa nHpOpManuu, HeoO-
XOOMMOM Ul YCHEITHOTO YCBOGHHS Kypca (yHIaMeH-
TaJbHOW U KOMIIBIOTEPHOH anTeOphl.

HIIKB-1.4. YV-1. YMeeTr aHanu3upoBaTh COOMpAEMyI0 HAyY
HyI0 U y4eOHyI0 mH(pOpMaIuio ¢ y4éToM 0a30BBIX Ipei
CTaBJICHU, MOJy4eHHBIX B 00JacTH (yHIAMEHTAIBHOM
anreOpel.

UIIKB-1.4. V-2. Bnaneer HaBbIKaMU OLEHUBAHUS MPUOPH
TETHOCTH COJICPKATCIBHBIX 3JCMEHTOB HWH(POPMAINHU, ¢
yu€ToM 0a30BBIX MPEICTABICHHIA, TOJYYCHHBIX B XOJIC U3y
YEHUsI TUCUUIUIUHBI.

IIK-2. CnocobeH nyOauyHO NpeacTaBisiTh COOCTBEHHBIC M U3BECTHBIC HAYYHBIE PE3YJIBTATHI

UIIKB -2.1. JIeMOHCTpUPYET HaBBIKU JIOTUYHOTO U
HOCJEI0BATEILHOTO M3JIOKEHHUs] MaTepHuana Hayd-
HOT'O HCCJIEJIOBAHMSI B YCTHOM M NMUCBMEHHOH (op-
Me.

UIIKB — 2.1. 3-1 3Haer anre0panveckyro u KOMIBIOTEP-
HYI0 QJITOPUTMHUUYECKYIO TEPMHUHOJIOTHIO B IOCTATOYHON
Mepe IS M3JI0KEHHS OCHOBHBIX MOJIOXKECHUH Kypca (hyH-
JIaMEHTAIBHON ¥ KOMITHIOTEPHOM ajareOphl.

UIIKB -2.1. Y-1. YMeer uznarate conepikareabHbI MaTe-
pHa AMCHMIUIMHBI OCISJ0BATEIbHO U JIOTUYHO.

UIIKB -2.1. V-2. Bnageer HaBBIKAaMHU YIOPSAOYHBAHHS
MOJIOKEHUH M3JIaraeMoro Marepuaia TakuM o00pa3zoM,
4TOOBI KaX/J0€ HOBOE IOJOXKEHHE SIBIISJIOCH JIOTHYSCKUM
CJICAICTBHEM MPEbIAYIIHX.

UIIKB -2.2. KoncTpyupyeT npeaMeTHOe CoAepIKa-
HHE ¥ IaliTUPYET €r0 B COOTBETCTBUH C OCOOEH-
HOCTSIMH LI€JIEBOI ayIUTOPHH.

UIIKB — 2.2.3-1. 3HaeT pa3audHbIe CIIOCOOBI N3JI0KEHUS
3aJ[aHHOT'0 MaTepHaa JUCUHUILIMHBI B 3aBUCUMOCTH OT
YPOBHS MOJITOTOBKH CIIYIIATEICH.

UIIKB -2.2. V-1. YMeer agantupoBarh NpeAMETHOE CO-
Jiep>KaHue U3JaraéMoro Marepuaia B COOTBETCTBUU C OCO-
OCHHOCTSIMHU LICJICBOI ayTUTOPHH.




KOZI 1 HAUMCHOBAHUEC MHAUKATOPA AOCTHKCHUS P€3yJ'II>TaTI)I 06y‘-I€HI/I$I 10 JUCLUIIIINHE
KOMIICTCHIIMX

UIIKD -2.2. V-2. 2 Bnageet HaBbIKaMH KOHCTPYHUPOBAHUS
coJiep)KaTeNbHON YacTH MaTepuana ¢ Lenblo Oornee j1oc-
TYITHOTO €0 M3J0KEHHS.

Pe3ynbpTathl 00y4eHHs 110 AUCHUILTAHE TOCTUTAIOTCS B PAMKaX OCYIIECTBIICHHS BCEX BU-
JIOB KOHTAaKTHOUM M CaMOCTOSTETbHOW pabOThl 00YJArOMIMXCsl B COOTBETCTBHU C YTBEPKICHHBIM
y4e€OHBIM TUTAHOM.

NuaukaTopsbl JOCTHKEHHSI KOMITIETEHIIUN CUUTAIOTCS CPOPMUPOBAHHBIMHE MIPHU TOCTHIKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUCHHS.

2 CTpyKTypa U cofep:KaHue JUCHUILIHHBI

2.1 PacnipeaesieHre TPY10eMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO6mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABISAET 16 3aueTHRIX equHuIl (576 4acoB, U3 HUX
KOHTaKTHBIX 277,2 yaca: JIEKIIMOHHBIX 3aHATHI 122 yacoB, 1abopaTopHbIX 3aHATHI 140 yacos,
KCP 14 gacos, UKP 1,2 gaca; camocrositenbHas padbota 129 4acoB; moaroToBka K 3K3aMeHaM
169,8 yaca), ux pacrpeaesieHue 1Mo BuaaM paboT MPeACTaBICHO B TaOIHIIe.

Bun yaeOHO# paboThI Bcero Cemectphbl
4acoB (dachr)

1 2 3 4
KonTrakTHas padoTa, B TOM 4ncJe: 277,2 | 70,3 | 78,3 | 72,3 | 56,3
AyIUTOpHBIE 3aHATHS (BCEro): 262 68 72 68 54
3aHATHS JEKIIMOHHOTO THUIIA 122 34 36 34 18
JlaGopaTopHbie 3aHITHS 140 34 36 34 36
3aHATHS CEMUHAPCKOTO TUTA (CEMHUHAPBI, TPAKTHUECKUE
3aHATUA) i i i i i
Nuas koHTaKTHas padora: 15,2 23 | 63 | 43 | 23
Konrtpons camocrositensaoit pabotsl (KCP) 14 2 6 4 2
[Tpomexxyrounas arrectamus (MKP) 1,2 03 03] 03103
CamocrosiTesibHast padoTa, B TOM 4HcIe: 129 20 48 36 | 25

- pa3bop ¥ caMOCTOSTEIbHOE U3YUEHUE TEOpETHYE-
CKOTO MaTepHalia o KOHCIIEKTaM JIEKIUHI U 10 y4eOHbIM
MOCOOMSIM U3 CIMCKA UICTOYHUKOB JIUTEPATYPHI;

40 8 14 10 8

- CaMOCTOSTEIBLHOE PelIeHNE 3a/1a4 TI0 TeMaM Jia- 45 8 18 12 7
OOpaTOPHBIX 3aHSITHIA,
- MIOATOTOBKA K pedepaTHBHOMY JTOKIAAy (TpEeTHiA 10 0 0 4 6
U YETBEPTHIN CEMECTPHI)
[ToaroroBka K TeKymeMy KOHTPOJIIO (K KOHTPOJIbHBIM 34 4 16 10 4
paboTam 1 KOJUIOKBHYMaM )
KonTpoJnb: 169,8 | 53,7 | 53,7 | 35,7 | 26,7
[ToaroroBka K 3K3amMeHy 169,8 | 53,7 | 53,7 | 35,7 | 26,7
O01mas Tpy10eMKOCTH gac. 576 144 | 180 | 144 | 108
B TOM "HCTe KOHTAKTHAs | 612 | 703 | 783 | 563 563
pabora
3a4. e 16 4 5 4 3

2.2 Conepsxanue QUCHAINLIHHBI



Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3aeiaM AUCLUUTUIHHEL.

2.2.1 Pa3jesbl IMCHUILIMHBI, H3y4yaemble B 1-M cemecTpe (ounasn ¢popma)

KonuuectBo yacos

AynuTopHas Breayau-
No HanmMenoBanue pasnenos (Tem) B yz[a60T21 TOpHAst
cero p pabota
J |03 | JJP | CPC
1 2 3 4 5 6 7
1 CucreMbl TMHEMHBIX ~ YpaBHEHUM 26 | 10 - 10 6
2 Marpuiis 20 8 - 8 4
3 Onpenenurenu 26 | 10 - 10 6
4 OTo0paskeHnsI MHOKECTB 16 6 - 6 4
HUTOTI'O no pazaenam QuCHUILIMHBI B 1-M ceMecTpe: 88 34 - 34 20
Kontpoias camoctositensHoit padotsl (KCP) 2
IIpomexxyrounas arrecraius (UKP) 0,3
IToaroToBKa K 3K3aMeHY 53,7
O011as TpyI0eMKOCTD I10 AUCHUIUIMHE B 1-M cemecTpe 144
2.2.2 Pa3neqabl TUCHMILINHBI, H3y4YaeMble BO 2-M ceMecTpe (ounasa ¢popma)
KomnuectBo yacos
Bueayau-
Ne HaumMenoBanue pasjesoB (Tem) B AYH%TOOTI;HM TOpHast
cero P pabota
J. |13 | JIP | CPC
1 2 3 4 5 6 7
5 AnrebpanuecKue CUCTEMbI 28 8 - 8 12
6 KommuiekcHbie uncna 26 8 - 8 10
7 MHorouneHsl 34 | 10 - 10 14
8 BektopHbie mpocTpaHCTBA 32 1 10 - 10 12
NTOI'O no paznenamM AUCIUILIMHBI BO 2-M cemecTpe: | 120 | 36 - 36 48
Kontpoins camocTostensHo# padotsl (KCP) 6
[Ipomexxyrounas arrectauus (UKP) 0,3
IToaroroBka k aK3aMeHy 53,7
OO0mmas Tpy10eMKOCTb IO JUCIUIUIMHE BO 2-M CEMECTpe 180

2.2.3 Pa3jeJibl IMCHUILIMHBI, H3yYyaeMble B 3-M ceMecTpe (ounasn gpopma)




Komnuectso yacos
Bueaynu-
Ne HaumenoBanwue pasnemnoB (Tem) B AyH;%TOOTiHaH TOpHast
cero P padota
J. |13 | JIP | CPC
1 2 3 4 5 6 7
9 EBKIMI0BO M yHUTApHOE MTPOCTPAHCTBA 26 8 - 8 10
10 Jlunelinble 0TOOpaXKeHUS BEKTOPHBIX MPOCTPAHCTB 30 | 10 - 10 10
JIuneliHble omepaTopbl €BKIMAOBBIX U YHHUTAPHBIX
24 8 - 8 8
11 lnpoctpancrs
12 KBanparuunsie hopMsl 24 8 - 8 8
HNTOI'O no paznenam AUCITUTIIMHBI B 3-M CEMECTpE: 104 | 34 - 34 36
Kontpoias camoctositensHoit pabotsl (KCP) 4
IIpomexxyrounas arrecraius (KP) 0,3
IToaroToBKa K 3K3aMeHY 35,7
O011as TpyI0eMKOCTD I10 JUCHUIUIMHE B 3-M CEMECTpe 144
2.2.4 Pa3jeJibl IMCHUILIMHBI, H3yYyaeMble B 4-M ceMecTpe (ounasn ¢popma)
KonuuectBo yacos
Bueaynu-
Ne HaumenoBanwue pasnemnoB (Tem) B AyH;%TOOTiHaH TOpHast
cero p pabota
J |03 | JJP | CPC
1 2 3 4 5 6 7
Hauana Teopum uucen M TEOPUHU KOHEUHBIX IOJIEH, ” 6 10 7
13 |pprumciuTenbHBIE aCTIEKTHL )
14 OCHOBBI TEOPUH TPYIII. 22 4 - 10 8
15 JleficTBHA IpyII HA MHOXKECTBAX. 16 4 8 4
16 @akToprpynisl ¥ TOMOMOP(HU3MBI TPYIIIL. 18 4 - 8 6
HUTOI'O no pazaenam JUCHUILIMHBI B 4-M ceMecTpe: 79 | 18 - 36 25
Kontpons camoctositensHoit pabotsl (KCP) 2
IIpomexxyrounas arrecraius (UKP) 0,3
IToaroToBKa K 3K3aMeHY 26,7
O011as TPyI0EMKOCTD I10 AUCHUIUIMHE B 4-M CEMECTpPE 108

[Ipumeuanue: JI — nexuun, 113 — npakTuueckue 3ausTus / cemunapsl, JIP — naboparopHsie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Coaep:xanue pa3iejioB IMCHUNINHBI

2.3.1 3auaTHA JeKIINOHHOI0 THIIA



Ne | HammeHoBaHue Conep:xxanue pasaena ®opma
n/m | pasgena TeKYLIero
KOHTPOJIA
1 | Cucrembl JHMHEWHBIX DneMeHTapHbIe MpeoOpa3oBaHUsl HaJ ypaBHE- | YCTHBIA OII-
ypaBHenuit (CJIY) Husmu CJIY, skBuBanentHocth. Meton [Maycca, | poc, KOJIOK-
uccnenoBanne CJIY cryneHuaroro Buupa. Apug- | BUyM
METHYECKOE JIMHEWHOE MPOCTPAHCTBO CTPOK R .
Jlunelinas KOMOWHAIUSA CTPOK (TPAH3UTHUBHOCTH),
JMHEHAas 3aBUCUMOCTh. basza cuHCTeMBI CTpOK,
panr. IToampocrpanctBo B R ", ero Gasuc u pas-
MepHocTb. Opnopoanas CJIY, mpocTpaHCTBO ee
pemieHuid, ¢yHIaMEHTallbHAsS COBOKYITHOCTH pe-
meHuid. CBsA3b MEXJy MHOYKECTBAMHU pPEIICHUN
CJIY u acconMMpoOBaHHOM C HEH OAHOPOIHOMU
CJIy.
2 Marpuiisl Marpuipsl ¢ JEHCTBUTEIBHBIMUA 3JIEMEHTAMHM, | Y CTHBIA OI-
ux Bubl. COBMAIEHHE PAHTOB MATPULIBI MO CTPO- | POC, KOJUIOK-
KaM ® cToj0mam, panr matpuilsl. Teopema Kpo- | Buym
Hekepa-Kanemum. Onepauuu  HaJax MaTpUIAMH:
CIOK€HHWE W BBIYMTAHME MATPUL, YMHOXEHUE
MaTpHl Ha yucia U yMHOkeHue marpull. [lonsatus
0 KoJblle u 00 anredpe. Anrebpa (KOJIbIO) Mat-
puul. PaHr npousBeaeHUss MaTpPHII.
3 | Onpenenurenu IlepecTaHOBKM 7 CUMBOJIOB, X YETHOCTh. W3- | YCTHBIA oOn-

MEHEHHUE YETHOCTH MpPHU TPAHCHO3ULHUAX CHUMBO-
JIOB, KOJIMYECTBO YETHBIX U HEUYETHBIX MEPECTAHO-
BOK. DopMalnbHbIE MOJCTAHOBKH 7 CUMBOJIOB, MX
YETHOCTb U HEYETHOCTb, KOJMYECTBO YETHBIX U
HEYETHBIX MOJACTaHOBOK. OmpeaenuTend n-ro mo-
psAnKa, MpocTeHIIne CBOWCTBA. BbluucieHue or-
peAenuTeNs ¢ MOMOLIBIO 3JIEMEHTApHBIX Mpeoldpa-
30BaHMM HaAJ CTPOKaMH M cronOmamu. MuHOp
MaTpUIIBI, airedpandeckoe IOMOTHEHHE K JJie-
MEHTY MaTpulbl. Pa3noxkeHue ompeaenuTens Mo
cTpoke (ctonobiy). @opmyna oOpaTHON MaTpPHUIIBL.
[IpaBuio Kpamepa pemenus onpenenennon CJIV.

bazucHbiil MuHOp Matpulbl. Haxoxxnenue pan-
ra MaTrpuibsl METOJOM OKaWMIIEHHS MHHOPAMH.
Teopema Jlannaca u cinenctus u3 Hee. Omnpene-
JUTENb TPOU3BENEHUsS MaTpull, (HOpPMYIHPOBKa
O06o00uIeHHOE  MTPaBUIIO

teopembl bune-Komm.

Kpamepa pemenus nponssoasHoi CJIY.

poc, KOJIJIOK-
BUYM




OTtobpaxeHus
KECTB

MHO-

OToOpakeHus1 MHOXKECTB, UX BHIIBl. PaBeHCTBO
oToOpakeHH. YMHOXXEHHE OTOOpa)KeHMi, acco-
aTuBHOCTh. [IpeoOpa3oBaHusi MHOXXECTBa, HX
dopmanpHas 3amuch, YMHOXEHHE NpeoOpa3oBa-
Huil. IlogcTaHoBKM MHOXECTB, UX (opMaibHas
3alliCh, YMHOXKCHHE IMOACTAaHOBOK. EnuHW4HasA u
oOpaTHas MoJCTaHOBKH.

VYCTHEIM  OI-
pocC, KOJUIOK-
BUYM

Anrebpandeckue

CHUCTEMBI

bunapusie onepanuu (anredbpanyeckue omepa-
UM) Ha MHOXecTBaxX. ['pymnmouzbl, uX BUABI U
npocreimue cBorictBa. Tabmumna Konu rpynmoun-
na, mpumepbl. CUMMETPUYECKU MOHOHU TPeoo-
pa3oBaHUil U CUMMETpPUYECKas TpyIna MoJICTaHo-
BOK n-i crenenu. Kounblia (B 4aCTHOCTH, MOJIS), UX
BUJIBI U IIpOCTEMIINE CBOWCTBA, IpuMephl. Koiib-
[0 MHOTOWIECHOB HaJl MPOU3BOJBHBIM IIOJIEM
(B3aMMOCBsI3b anreOpandeckoro U (yHKIIHOHAIb-
HOTO B3IJISIIOB Ha NOHATHE «MHOTOWIEH»). Bek-
TOpHBIE MPOCTPAHCTBA HaJ MPOU3BOJBLHBIMH IO-
JIMH, OIPEIEICHUEe W MPOCTEHIINE CBOMCTBA,
npuMepbl. ANreOpsl HaJ MPOU3BOJIBLHBIMH TOJISI-
MU, OTIPENICTICHUE U BUJIBI ANTre0p, IPUMEPHI.

Konblio ki1accoB BBIUETOB, KpUTEPUU  TOJIS.
[Tone anreOpanyeckux umcen. [loarpynmounsl,
MOJIKOJIbIIA U MOANPOCTPAHCTBA, MpumMepskl. [ToHs-
THe 00 n3oMopdu3Me anredGpandecKux CUCTEM.

VYCTHEIM  OI-
pocC, KOJUTOK-
BUYM.

KomiiekcHble 4mcia

(K4)

[Tonsitue o uncinoBom noJie. [loctpoenue nosus
KomIuiekcHbIX yucen C. AnreOpamdeckas (opma
3anucu KUY u cBsi3aHHBIE C HEIO TTOHATHSA, CBOMCT-
Ba conpsbkenus. Monyns KY, HepaBeHCTBO Tpe-
yroyibHUKa. TpuroHoMmerpuyeckas (opma 3amnucu
KY, MynbTUIIIIMKATUBHBIE CBOWCTBA MOAYJIA U ap-
rymenrta. J[leiictBus Hag KUY B KOMIUIEKCHOM
IUIOCKOCTH C IIOMOIIBIO LUPKYJISI W JIMHEHKH.
®opmyna Myaspa. U3Bneuenue kopHert m3z KY.
KopHu 13 enuHuUIBI, IepBOOOpa3HBIE KOPHHU.

®opmyna Diinepa. Jlorapupmudeckas U moka-
3arenbHast GYHKIIMH KOMIUIEKCHBIX TIEPEMEHHBIX.

VYCTHEIM  OII-
pocC, KOJUIOK-
BUYM

MHorouieHb!

MHorouieHsl OT OJHON TepeMeHHOH ((hyHK-
[UOHANIBHBIM  B3TJISA), OINEpalud HaJ HHUMH.
Konbia MuorounenoB R/x/ u C[x/.
CYMMBI U TIPOU3BEJIEHUSI MHOTOuJIeHOB. Jlenenue

Crenenn

C OCTaTKOM M 03 OcTaTKa B KOJIbL[E MHOTOYJICHOB,
ceoiictBa. HOJl 1 HOK MHOrowieHoB, alroputm

VYCTHEIM  OII-
pocC, KOJUTOK-
BUYM




EBkmuna naxoxnenuss HOJl. Teopema be3y,
KpaTHOCTh KOpHsI MHOrowieHa. Cxema ['opHepa u
ee MpUMEHEHHs. DKBUBAICHTHBIE (DOPMYIUPOBKU
OCHOBHOU TE€OpeMbl anreOphl, CIEICTBUS U3 HeEe:
dbopmynel Buerta, THTEpHONAIIMOHHBIA MHOTOYJICH
Jlarpanxa, OTIelIeHHWE KpPAaTHBIX KOPHEH MHOTO-
YJIeHa.

Teopema IlITypma u ee nmpuMeEHEHHE TIPU OT-
JIETICHUH JEHUCTBUTEIBHBIX KOPHEH MHOTOUJIEHA U3
R/x]. Konb1io MHOTO4JIEHOB OT MHOTHUX NEPEMEH-
HBIX, JICKCHKOTpaprIeCcKoe yIopsI0YeHNEe YICHOB
MHOrowieHa. KoJbllo CUMMETpUYECKUX MHOIO-
yieHoB. OCHOBHasi TeOpeMa O CHUMMETPHUYECKUX
MHOTOYJICHAX.

BekropHbie npo-
CTpaHCTBa

JInHeliHas 3aBUCUMOCTh U HE3aBUCHUMOCTD CHC-
TE€MBI BEKTOPOB IIPOCTPAHCTBA HAJl IPOU3BOJIbHBIM
nojeM, cBoiicTBa. Kpurepuil noampocTpaHcTBa,
TuHeHas o0onouka. MakcuManbHas JMHEHHO
He3aBHCHUMas rojacucTeMa (6a3a) CHUCTEMBI BEKTO-
poB, paHr. ba3uc BeKTOpHOr0 mpocTpaHCTBa (MO-
MIPOCTPAHCTBA), pa3MepHOCTh. MaTpuiia nepexoa
OT oJHOro 0a3uca MpOCTpaHCTBa K aApyromy. Ko-
OpIMHATHI BEKTOpa B TaHHOM 0asuce, X U3MEHe-
HUE TIpU mepexojie K apyromy 6asucy. Mzomop-
¢u3M BEKTOpPHBIX TpocTpaHCTB. [lepeceueHune u
cymma noAnpocTtpancTs. [Ipsmas cymma mosampo-
CTpaHCTB.

dakrop-npoctpancTBo. JluHeiHble (yHKIUN
Ha BEKTOPHOM IPOCTPAHCTBE, UX OMPEAEIAEMOCTh
obpazamu Oazuca. ComnpsokeHHOE MPOCTPAHCTBO,
JyaJIbHBIN 0a3uc, €CTECTBEHHBIM N30MOP(HU3M.

VYCTHEIM  OI-
pocC, KOJUTOK-
BUYM

EBknugoBo u  yHU-
TapHOE MPOCTPAHCTBA

EBKIMIOBO NPOCTPAHCTBO, CBOMCTBA CKAJISAp-
Horo mnpousBeneHuss. HepaBenctBo  Komu-
byHsakoBckoro. MeTrpudeckue COOTHOILICHHS B
€BKJINJ0BOM MpOCTpaHCTBE. OpTOroHanabHasi CHUC-
TeMa BEKTOPOB, TMPOLECC OPTOTOHAIU3ALNU
I'pamma-IlImuara. CymiecTBOBaHUE OPTOHOPMHU-
poBaHHOro 6a3uca. OpToroHanabHOE JONOJIHEHHE K
MOAIPOCTPAHCTBY M OPTOTOHAJbHAS IIPOCKLUA
BEKTOpa Ha MOAIPOCTPAHCTBO €BKJIWAOBA IIPO-
ctpancTBa. EBknuaoB uzomoppuszM. OpTroHOpMH-
poBaHHBIE 0a3HCHl €BKJINIOBBIX MPOCTPAHCTB, Op-
TOTOHAJILHOCTb MAaTpPUIBl IIE€pexoJa OT OIHOIO

YceTHRIN  OII-
pocC, KOJUIOK-
BUYM

10




Takoro 6asuca K Jpyromy. YHHUTapHbIE IPOCTpaH-
CTBa, IMOJyTOPAIUHEHHBIE KOMILICKCHBIE (hOPMBI.
MeTtpuueckrue COOTHOLIEHHsI U BOIIPOCHI, CBSA3aH-
HbIE C OPTOrOHAJIBHOCTBIO, B YHUTAapHOM IIPO-
CTPaHCTBE.

10

Jluneiinple  0TOOpA-

KCHUA BCKTOPHBIX

MIPOCTPAHCTB

Jluneitaple oToOpaskeHUs (OmepaTopbl) BeK-
TOPHBIX MTPOCTPAHCTB HAJ OJHUM H TEM K€ MOJIEM.
O06pa3 u AIpo JTUHEWHOTO OTOOpaKEHUs, paHT U
ne(deKT, UX CBSI3b C Pa3MEPHOCTHIO 00JIACTH OIpe-
JeNeHnss OToOpaxkeHus. Marpuibl
OTOOpaXeHHH (OMepaTopoB), UX W3MEHEHUE TMpHU

JIMHEMHEIX

nepexozae K apyrum Oasucam. IIpoctpancTBo nu-
HEHHBIX OTOOpaKeHUH, anredpa JMHEWHBIX OIe-
paTopoB, IOJIHAS JIMHEHHAs TPYIa HEBBIPOKIACH-
HBIX JIMHEWHBIX omepatopoB. M3omopdusm mpo-
CTPAHCTB JIMHEWHBIX OTOOpPaXCHHH U TIPSIMO-
YTOoJabHBIX MaTpuil. M3oMmopdusm anredp (MOTHBIX
JVHEWHBIX TPYNI HEBBIPOXKJIEHHBIX) JIMHEHHBIX
OTIEPaTOPOB M KBAJAPATHBIX (HEBBIPOKIECHHBIX )
matpull. CoOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBIE
BEKTOpBI JIMHEHWHBIX ONEpPaTopoB. JluaroHaausu-
pyemele omnepaTopbl. XapakKTEPUCTUYECKUNA MHO-
rowleH omneparopa. Teopema I'amumnbrona-Kanu.
MunumanbHblil MHOTOWIEH oneparopa. JKopaa-
HoBa HopManbHast Gopma (OKH®D) matpunsl ome-
patopa.

NuBapuaHTHBIE MOANPOCTPAHCTBA JIMHEHHOTO
olrepaTopa, pa3jaoKEHHE NPOCTPAHCTBA B MPSAMYIO
CyMMY MHBapHaHTHBIX NOANIPOCTPaHCTB. [Ipsmas
CyMMa JIMHEWHBIX omneparopoB. KopHeBble mnon-
IIPOCTPAHCTBA JIMHEHHOIO OIeparopa, AEHCTBYIO-
miero Haj nojeMm C. PasnokeHue NpocTpaHCTBA B
IPSMYI0 CyMMY KOPHEBBIX MOAIPOCTPAHCTB JIH-
HEHHOTOo omeparopa. AJITOPUTM HAXOXKACHHS Oa-
3Mca, B KOTOPOM MaTpHLa JINHEHHOTO OrepaTopa
nmeet JKH®. Munnmanesbiii MHOrowieH u JKH®.
Kpurepuii  auaroHain3upyeMOCTH  JUHEHHOIO
orepaTopa, JEHCTBYIOLIEr0 B NPOCTPAHCTBE HaJ
110JIEM KOMIUIEKCHBIX YHUCEI.

YcerHplii  om-
pocC, KOJUIOK-
BUYM, KOH-
TPOJIMPOBA-
HHE TOATrOo-
TOBKH  JIOK-

nana

11

Jluneiinpie oneparo-

pBl  €BKIUIOBBIX U
YHUTApPHBIX po-
CTPaHCTB

CompsixkeHHOE OTOOpakeHHe (orepaTop) YHH-
TapHBIX (€BKJIMIOBBIX) MPOCTPAHCTB, €T0 CYIIECT-
BOBAaHWE M CIMHCTBEHHOCTH UISI JAHHOTO JIMHEH-
HOTO OTOoOpakeHus (omeparopa). Marpumna co-
NPSDKEHHOTO OMepaTropa B OPTOHOPMUPOBAHHOM

YcrHBIN On-
pocC, KOJUTOK-
BUYM, KOH-
TPOJIMPOBa-

HUC noaro-

11




Oaszuce, coiictBa. Teopema Illypa nnst muHelHOTO
orepaTopa YHHUTApHOTO MpocTpaHcTBa. Hopmaib-
HBII OMEpaTop YHUTAPHOTO MPOCTPAHCTBA, CYIIE-
CTBOBaHHE I HETO 0a3nca U3 COOCTBEHHBIX BEK-
TOPOB. YHUTapHbIA OINEpaTOp YHUTAPHOIO IPO-
CTpaHCTBa, KPUTEPHUI YHUTApPHOCTH oOlleparopa B
TEPMHHAX €ro COOCTBEHHBIX 3HAUYEHUM; Apyrue
KpUTEPUHU. DPMHUTOB (CaMOCOIIPSIKEHHBIN) omepa-
TOp YHUTApHOTO MPOCTPAHCTBA, KPUTEPUHU SPMHU-
TOBOCTH OIIEpaTOpA.

[TonoxurensHo (HEOTPULATENBHO) OMpEae-
JICHHBIE SPMHUTOBBI ONEPATOPHI, CBOMCTBA. Apud-
METUYECKUM KOPEHb U3 HEOTPUIIATENIbHO OIpee-
JICHHOT'O 3pMHUTOBa orepartopa. PazioxeHue yHu-
TapHOTO (€BKJIMJIOBA) IMPOCTPAHCTBA B MPAMYIO
CYMMY siJpa IaHHOTO JIMHEWHOTO omepaTopa u 00-
paza COIpsHKEHHOTO K HeMy omneparopa. buopro-
HOPMHUPOBAHHBIE 0a3WChl YHUTAPHOTO (€BKIUIO-
Ba) MPOCTPAHCTBA, CBSI3b MEXIY MaTPUIIAMU OIIe-
paropa U CONpsHKEHHOTo K Hemy omeparopa. [lo-
CTPOCHHUE CHUHTYISPHBIX 0a3MCOB ISl JIMHEWHOTO
OTOOpaXeHHsI YHHUTapHBIX MPOCTpaHCTB. Pasno-
JKEHUS JIMHEMHBIX ONEepaTopoB YHUTAPHOIO IPO-
CTPaHCTBA.

TOBKH  JOK-
nana

12

KBangparuunsie ¢op-
MBI

KBanpatnunas ¢dopma, ee marpuna. M3mene-
HUE MaTpUIlbl TpU JUHEHHOM MpeoOpa3oBaHUU
nepeMeHHbIX. [IpuBeneHne KBaapaTHIHONW (POPMBI
K KaHOHMYecKomy Buay. HopManbHblii BUI KBaj-
paTu4HON (DOpMBI, SKBUBAJIEHTHOCTh KBaJpaTHy-
HbIX (opM. 3aKOH HWHEPIUU JIEHCTBUTEIHHBIX
KkBagpaTuuHbiX (opm. Pacmagarommecss kBajpa-
Tu4HbIe (HOpMBI. [10J0XKUTENBHO U OTPULIATETHHO
oTpesieNieHHbIe KBaJIpaTHUHbIe (OPMBI, KPUTEPUI
CunbBectpa. IlpuBenenue kBaapaTUYHON (OPMBI
K KQaHOHUYECKOMY BHly C ITIOMOILBIO OPTOTOHAJIb-
HOTO IpeoOpa30BaHus IEPEMEHHBIX.

[Tonste o monunMHEHHON (DYHKIIMM HAa BEK-
TOpHOM IpocTpaHcTBe. [IpencraBienue noawnu-
HEeWHON (QYHKIIMH B BUE TOJUINHEHHON (POPMBI B
¢dbukcupoBaHHOM 0a3uce mpocTpaHcTBa. JIMHEH-
Hble, OUJTMHEWHBIE W TOJyTOpaJuHEHHbIe (YHK-
un, ux ¢opmbl. Cummerpuyeckre GopMbl U HX
CBSI3b C KBaIPATUYHBIMH (POpMaMH.

YcerHplii  om-
pocC, KOJUIOK-
BUYM, KOH-
TPOJIUPOBa-
HHE TOATrOo-
TOBKH  JIOK-
jJana

12




13

Hauvana teopun uym-
Cel U TEOpHUH KOHEY-
HBIX II0JICM, BBIUMC-
JINTETILHBIE aCTEKThI.

Kommbrorepnas anrebpa. Jlenenue ¢ octaTkom
u 0e3 ocTaTKa B KOJbIIE HENbIX YHUCEN. AJITOPUTM
EBximmupa. OcHoBHast TeopemMa Apudmeruku.
®yukuus Oisiepa, €€ cBoiicTBa. Teopus cpaBHe-
Hul wnensix uucen. Teopembl depma, Oiinepa,
Bunbcona. I'peko-kuraiickasi TeopemMa o0 ocTat-
Kax. HekoTopele TEOPETHKO-YUCIIOBBIE AITOPUT-
MBI.

Konb11o knaccoB BBIYETOB, KPUTEPUM TOJIA.
KonunuectBo anemenToB koHeuHoro nodis. Cyie-
CTBOBaHME U €IMHCTBEHHOCTb KOHEUHBIX IOJIEH.
ITona Tamya. MynbpTUIUIMKAaTHBHAs IpyIIa Ko-
HeyHoro mnojs. KoHedyHoe mose, aaroputM ero

MIOCTPOCHHS.

YcrHBIN On-
poc, KOH-
TPOJIb MOATO-
TOBKH  JIOK-

Jaaa.

14

OCHOBBI
TPy

Teopun

['pynnounasl, uX BUIBI U TPUMEPHL., ANTOPUTM
ompejieNieHus] BHUa TPYIIOWIA IO €ro Tadyuie
Konu. [loactaHOBKY n-i CTENEHU, UX YMHOKEHHE
W pa3iauyHble BUABI 3anucu. CUMMeTpuyeckass u
3HAKOMEpPEMEHHAsl TPYNIbl MOJACTaHOBOK. Iloa-
rpymnna rpymmnbl, KpUTEPUH MOATPYIIIbI, JUarpam-
Ma MOATrPYII KOHEYHOUM TPYMIIbI, AJITOPUTM HaXO-
KJIGHUS MOATPYI KOHEYHOM Tpynmsbl 1o e€ tad-
muue Konu. Ilopoxnaroiiee MHOXECTBO 3JIE€MEH-
TOB IpyImIbl. Teopema 0 BUIE 3JIIEMEHTOB TPYIIIIBI,
MOPOKIEHHON JaHHBIM MHOXECTBOM JJIEMEHTOB.
AJITOPUTM ONMHUCAHUS AJIEMEHTOB I'PYMIIbI, TOPOK-
NEHHON MaHHBIMH TIOJICTaHOBKamMu. M3oMopduszm
rpymnmn, anroput™ Kaim HaxoXAeHus TPy MOI-
CTAHOBOK, M30MOP(HON NTaHHOW KOHEYHOW TPYII-
ne. CMexHbIE KJIAcChl TPYINbI MO MMOJACPYIIIE,
cBoiictBa u npumepbl. Teopema Jlarpanmxka nis
KOHEUHBIX Tpyni. llopsaok siemMeHTa rpynimsbl.
Huxnudeckue rpynmnbl U UX TOATPYIIIIHL.

IIpssMoe mpowusBeneHUE TIPYHIL. Y TBEPKIACHUS
00 MHBapHaHTaX KOHEYHBIX a0eneBbIX rpymnm. Au-
TOPUTM OIMCAHUA C TOYHOCTBIO JI0 M30Mopdu3Ma
BCEX KOHEYHBIX a0eeBbIX I'PYMI 3aJaHHOIO IO-
pszka.

Yceruplii  omn-
poc, KOH-
TPOJIb MOATO-
TOBKH  JIOK-

majna.

15

JeucTBua rpynm Ha
MHOXECTBAX.

JleiicTBue Tpynmbl Ha MHOXECTBE (AelcTBHE
TPYIIBI IOJCTAHOBOK HAa MHOXKECTBE CHUMBOJIOB,

VYceTHRIN  OII-

poc, KOH-

13




JNEUCTBUS CIBUTaMU M CONPSKEHUSIMU Ha MHOXKE-
CTBE JIEMEHTOB rpymnibl). OpOUTHI P AeHCTBUU
Ipynnsl Ha MHOJYKECTBE, CBOWCTBA W IIPHUMEPBHI.
CrabunuzaTop CHMMBOJIA, MOITHOCTh OpOuTHI. Ko-
JMYECTBO OPOUT MPH AECHCTBUM KOHEYHOM TPYIIIIHI
Ha KOHEYHOM MHOecTBe. COnpspKeHUE JJIEMEH-
TOB TPYIIIBI, CBOWCTBA CONPSKEHUS, KIACCHI CO-
IPsKEHHOCTH, LEHTPAIU3aTOP JIEMEHTa IPYIIIIbL.
Conpsikenue nojactaHoBok. LleHTp rpymnmbl. Bei-
YUCJINTEIbHBIE ATOPUTMBI, CBSI3aHHBIE C JEHCT-
BUSMH KOHEUHBIX IPYII Ha KOHEUHBIX MHOXECT-
Bax.

ComnpspkeHue NOArpyHn TPYIIbI, KJIAcChl CO-
NPsDKEHHBIX MTOATPYII, HOPMAJIU3aTOpP IMOATPYII-
nel B rpymnmne. Teopema CunoBa Uisi KOHEUHBIX
rpynn. Unmoctpanusa teopemsl CuinoBa Ha Ipyli-
nax MajbIX MOPSIKOB U alITOPUTMBI, CB3aHHBIE C
3TOM TEOPEMOH.

TPOJIb TOJTO-
TOBKH  JOK-
aja.

16

@akToprpymnisl 4 ro-
MOMOP(HU3MBI TPYIIIL.

HopmanbHaas nmoarpymnmna rpymmsl, 3KBUBaJICHT-
HBIC ompeneneHus. PakTop Tpymma, onpeaeIeHue
1 npumepbl. KOMMyTaHT rpymnmbl, KpUTEPU €ro
BJIOKEHUS B moAarpynmy. ['omomopdusmsl rpymm,
cBoiicTBa. Aapo m o6pa3 romomopduzma. OCHOB-
Has Teopema o romomopdusmax rpymm. Hekoto-
PBIC BBIYHUCIIUTCIIBHLIC aJITOPUTMbI, CBA3AHHBLIC C
HOPMaJIbHOCTBIO TOATPYII W ToMOMOp(hu3MaMu

TPYIIL

Cobonnas rpynna F,. I'pynna, 3anannas mo-
POXKIAOIMMMHU JJIEMEHTAMU U OIPEACISIOIIUMU
COOTHOUICHUSIMH, AJITOPUTM HAXOXKIEHUS IOPOXK-
JIAIOIIUX AJIEMEHTOB M30MOpP(GHON K HEW TPYIIIbI
IIOJICTAHOBOK.

Yceruplii  omn-
poc, KOH-
TPOJIb TOTO-
TOBKH  JIOK-
jana.

2.3.2 3aHaTHS CEMMHAPCKOro THIA
He nmpengycmorpeHsl.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne

HaumenoBanue pa3s-

Conep:xanue pasaena

®opma

14




Heid u3 KY. Otpickanue mepBOOOpa3HBIX KOPHEH
U3 €IMHUILIBI.

n/n | gejaa TeKy1Iero
KOHTPOJIS
1 | CucTteMbl JIMHEHHBIX Meron [Naycca pemienusi cuctembl JUHEHHBIX | [IpoBepka
ypaBHenuii (CJIY) ypaBHenuii (CJIY). Anaroputm HaxoxaeHus (QyH- | JOMAIIHETo
JTAMEHTAJIbHOM COBOKYITHOCTH PELICHHI CUCTEMBI | 3aJaHUs,
JIUHENHBIX 0HOpOoAHBIX ypaBHeHUH (CJIOY). An- | KOHTpoJIbHas
TOPUTM HaXOXKJCHHUS OCHOBHOW CHCTEMBI pelle- | padora.
Hui CJIY.
2 | Marpuiisl Haxoxnenue panra wmarpunbl ¢ nomomibio | [IpoBepka
3JIEeMEHTapHBIX MpeoOpa3oBaHUIl HaJA €€ PsAaMU. | JOMAIITHETo
Omnepanuu HaJ MaTPUIIAMH: CIIOKEHUE W BBIYUTA- | 3aJaHUS,
HUE MATPUI], YMHOKCHHE MATpPHIl HA YMCIA U YM- | KOHTPOJIbHAS
HOKEHUE MaTpULL. pabora.
3 | Onpenenurenu IlepecTaHOBKM 7 CHMBOJIOB, HX 4Ye€THOCTb. | IIpoBepka
[loncTaHOBKM 7 CHMBOJIOB, UX YETHOCTb M HEUET- | JTOMAIIHETO
HOCTb. BpluncieHue omnpenenuTens ¢ NOMOUIBbIO | 3aJaHus,
3JIEMEHTapHBIX NpeoOpa3oBaHUil HAJ €ro psAJaMU. | KOHTPOJIbHAsS
Paznoxxenne onpenenutens mo crpoke (cTonodiry). | padora.
[Ipumenenue QopMynbsl  00paTHOW  MaTPHIIBI.
[Ipumenenue teopemsl Jlammaca. IlpaBmio Kpa-
Mepa pemenus onpeneneHnon CJIY. Merog
OKalMJICHHUSI MUHOPOB HAXOXKJCHUS paHTa MaTpH-
el U 0azucHOro MuHOpa. OOO0OIIEHHOE MPABUIIO
Kpamepa pemenus nponssoasHoi CJIY.
4 OtobOpaxkeHuss MHO- [IpeoOpazoBanus MHOKecTBa, X ¢dopmanbHas | [IpoBepka
KECTB 3anuch U yMHoOkeHue. [loJCTaHOBKM MHOXXECTB, | TOMAIITHETO
ux (QopMmanbHasg 3alKUCh, YMHOXKEHUE MOJICTAHO- | 3aJaHuS,
BOK. EquHnYHAas u 0OpaTHAast OJCTaHOBKH. KOHTPOJIbHAS
pabora.
5 Anrebpanueckue 3amaun Ha knaccudukanuio rpynnounos. Ta6- | [IpoBepka
CHCTEMBI muna Koanmu rpynnounaa, npumepbl. Onepanuu B | JOMAIIHETO
CUMMETPUYECKOM MOHOMJIE MpeoOpa3oBaHUN U B | 3aJaHUS,
CUMMETPUYECKOM  Irpynme  MOJCTAHOBOK A~ | KOHTPOJIbHAS
aJeMeHTHOTO MHOXecTBa. Kitaccudukanus komer. | padora.
[TpriMepbl BEKTOPHBIX MPOCTPAHCTB U anreOp Hal
POU3BOJILHBIMU TTOJISIMH.
6 | KommuiekcHble umcia HeiictBus Hag KUY B anreGpanueckoit popme u | [IpoBepka
(KY9) B Tpuronomerpudeckoit popme. Bozpenenne KU B | nomamrsero
CTENEeHb C HCIoNb30BaHueM (opmynsl Myaspa. | 3amaHus,
HevictBua Hag KY B KOMIUIEKCHOHM IJIOCKOCTH C | KOHTPOJIbHAs
MOMOIIBIO IIUPKYJIsl ¥ JIMHEHWKHU. 3Beuenne kop- | pabora.
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7 | MHOro4IieHbI Onepanuu HaJ MHOTOWIEHAMH ¢ OAHOW mepe- | [IpoBepka
MEHHOM. [leneHne ¢ OCTaTkoM B KOJIBIIE MHOIO- | JTOMAIHErO
yieHoB. Anroput™m EBxnmpa naxoxnenus HOJI | 3ananus,
MHOrowieHoB. Cxema ['opHepa u ee MpUMEHEHHUs. | KOHTPOJIbHAs
3amaun Ha npuMmeHeHue ¢opmyn Buera u mo- | pabora.
CTPOCHHE HMHTEPNOIAUNOHHOTO MHOrouwieHa Jla-
rpaHxa. AJTOPUTM OTIEJIEHUS KPATHBIX KOPHEH
MHOT'O4JIEHA.

8 Bexkropubie npo- 3agaun Ha mNpUMEHEHHe Kputepus noanpo- | [Iposepka

CTpaHCTBa CTPaHCTBA BEKTOPHOI'O MPOCTpaHCTBA. OThICKAHUE | JIOMALTHETO
MaKCHUMaJIbHOM THHEWHO HE3aBUCHUMOM MOJCHUCTE- | 3aJaHus,
MBI (0a3bl) CHCTEMBI BEKTOPOB U JMHEHHBIX BBI- | KOHTPOIbHAS
paXxeHUH BEKTOPOB CHCTEMBI Yepe3 BEKTOpPHI Hali- | pabora.
neHHou 0a3el. OThICKaHHE Oa3nca JIMHENHOH 000-

JIOYKU U KOOpIMHAT BEKTOpa B 3a/laHHOM OasMuce.
[TocTpoeHnre MaTpullbl Iepexoaa OT OJAHOro 0a3u-
ca MpocTpaHcTBa K apyromy. Haxoxaenue koop-
TUHAT BEKTOpa B pasnuuHbIX 0azmcax. Haxoxme-
HUEe 0a3uca CyMMBI M TIEpPECEUCHUs] MOJIPO-
CTPaHCTB apu(PMETHUECKOTO MPOCTPAHCTBA CTPOK.
9 EBknugoBo u  yHU- [Ipouecc oproronanuzamuu I'pamma-IlImunra. | [IpoBepka
TapHOe IpocTpaHcTBa | HaxoxxaeHne OpTOHOPMHUpPOBaHHOTO Oasuca JU- | IOMAIIHEro
HelHON oOomouku. OThICKaHME Oaszwca OpTOro- | 3aJaHus,
HaJbHOE JOTMOJHEHUE K JIMHEHHOU o0oyiouke. Ha- | KoHTpoabHAs
XOXKJCHHE OPTOTOHATBHON MPOEKIMU W OpTOro- | pabora, KOH-
HaJIbHOW COCTAaBJISIFOIIEM BEKTOpa Ha MOAINPO- | TPOJb MOArO-
CTPaHCTBO. TOBKH  JIOK-
naja.

10 | Jluneiinple  oTOOpa- [TocTtpoenne matpuubl JHHEHHBIX OTOOpake- | [IpoBepka
KEHHMsI  BEKTOPHBIX | HUH (ormepatopoB). M3MeHeHHe MaTpUIBl 0TOOpA- | JOMAITHETO
MIPOCTPAHCTB KeHUs (omeparopa) MpH Mepexoie K ApyruM Oa- | 3aaHus,

3ucaM. OTbICKaHUE COOCTBEHHBIX 3HAYEHUM U | KOHTPOJbHAS
COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OIEPaTOPOB. | paboTa,
HaxoxneHnve XxapakTepUCTUYECKUII MHOTOWIEHA | CIyIIaHue
Matpuilel (omeparopa). Teopema I'amunbTOHA- | MOKIAnA.
Konu u ee mpuMeHeHHe N7 HAXOXKIEHHs 00paT-

HOIl Matpuubl. OTBICKAHHUE MUHHUMAJIBHOTO MHO-

rowileHa matpuupbl (omnepatopa). KopHeBblie non-

MPOCTPAHCTBA OTHOCUTEIBHO JMHEHHOTO onepa-

topa. OnpeneneHue BUAA KOPAAHOBOM HOPMasb-

HOM (hOpMBI MaTPHIILI OIIEpPATOpA.

11 | Jlunelinble omnepato- [Toctpoenne maTpuibl compsikeHHOro omepa- | [IpoBepka
pBl  €BKIMIOBBIX H | TOpa B 3aJlaHHOM 0a3uce YHHTApHOTO WU €BKIHU- | JIOMAIIHErO
YHUTAPHBIX mpo- | AoBa mpoctpaHcTBa. OThIcKaHue 6a3uca U3 coOCT- | 3aJaHus,

BEHHBIX BEKTOPOB I HOPMaJIbHOTO OIEpaTopa | KOHTPOJIbHAs
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CTpaHCTB

yHUTapHOro npocrtpancTBa. Kiaccuduxanus one-
paTOpOB YHUTApHOIO (3PMUTOB M YHUTAPHBIN) U

paborta, KOH-
TPOJb TOJTO-

€BKJINJ0BA (CUMMETPUYECKUI U OPTOrOHANIbHBIN). | TOBKM  JIOK-
naja.

12 | KBagpatuunbsie ¢op- | [IpuBenenne kBaapatuuHoi ¢hopmbl kK kKaHoHHue- | [IpoBepka
MBI CKOMY, a 3aT€M U K HOPMaJIbHOMY BHJIY METOJOM | JIOMAalIHETO

Jlarpana. OTbICKaHUE MHJIEKCOB MHEPLUU U CUT- | 33JIaHUs,
HATypbl JIEWCTBUTEIBHOW KBAJAPATUYHOW (DOPMBI. | KOHTPOJIbHAS
Paznoxxenne kBagpaTtudHoil GopMbl B mpousBese- | pabora, KOH-
HHUE JBYX JUHEUHBIX (popm. [IpuMeHeHue Kpute- | TPOIb MOATO-
pus CunbBecTpa AJig TMOJOXKUTEIBHO M OTPULA- | TOBKH  JIOK-
TEJIBLHO OMNPEJEICHHBIX NEHCTBUTENBHBIX KBaJpa- | Jiaja.
THuHbIX ¢Gopm. I[lpuBeneHue AEHUCTBUTEIHHOM

KBaJIpaTHUHON (POpMBI K KaHOHHYECKOMY BHJY C

MOMOIIbI0 OPTOTOHAJIBHOIO MpeoOpa3oBaHUs Iie-

PEMEHHBIX.

13 | Hawana Tteopuu uwu- Jlenenne ¢ octatkoMm u 0e3 ocratka B KoJble | [IpoBepka
Cel U TEOPUH KOHEY- | HEedbIX 4Hucesl. AnroputM EBKIMIa HAaXOXKIEHHUA | TOMALIHETO
HbIX moJied, Bbluuc- | HOJl u ero nuHeiHOro BeIpakeHusi. OCHOBHas | 3aaHus,
JTUTENbHBIC aCTIEKTHL. | TeopeMa apu(METHKH, aITOPUTM TPEICTABICHUS | KOHTPOJIbHAS

HATYypaJIbHOTO YHCJIa B KAaHOHWYECKOM Buzie. Ha- | pabota, KOH-
XOXJIeHUe 3HaueHu (yHKIMM Diiiepa Uil JaH- | TPOJIb MOJATO-
HBIX HATypaJbHBIX YHCEN, aJTOPUTMHUYECKAs pea- | TOBKU  JIOK-
mu3aimst. CpaBHUMOCTh LEJBIX YWCEN IO HATy- | JIaja.
pajlbHOMY MOAyJt0. PemeHnue nuHEHHBIX CpaBHE-
Huii. [Ipumenenne Teopemsl Ditnepa (Maoil Teo-
pembl @epma). [lpumenenue kputepuss Bunbcona
JUIsL TIPOBEPKH MPOCTOTHl HATYpPaJbHOIO 4YHUCIA.
Pewienne cuctemsl IMHEWHBIX CPABHEHUN C OJHOU
HEU3BECTHOM C MOMOILIBK I'PEKO-KUTAWCKON TEO-
pemMbl 00 ocTaTKax, aarOpUTMHUYECKas peajn3a-
LS.
Pemenne anreOpawueckux ypaBHEHHH Hal
KOJIBIIOM (TI0JIEM) KJIACCOB BbIUeTOB. HempuBoau-
MbIE MHOTOWIEHBI HAJl TOJIEM KJIACCOB BBIYETOB,
IIOCTPOECHNE HENPUBOJMMOIO0 MHOrOYJICHA 3a/aH-
HOW cTeneHu. AJNTOPUTM IOCTPOECHUS KOHEYHOI'O
1oJisl 3aJjaHHOro nopsaka. OnucaHue U KOMIIbIO-
TepHasi peaju3alus  aIrOPUTMOB CIIOXKEHUS U
YMHOXEHHSI 3JIEMEHTOB 3a/JlaHHOTO KOHEYHOI'O
OJISL.

14 | OcHOBBI TEOPUHU Onpenenenue Buaa rpynnouaa mo ero tadauue | [Iposepka

TpyIIIL. Ksmu. YMHOXeHMe, BO3BEICHHE B CTENEHb U CO- | JIOMAalIHETO
MPSOKEHUE TOACTAHOBOK n-W CTENEHU. AJITOPUTM | 3aJaHuf,
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HAaXOXICHHS MOATPYIIT TPYIIIBL, 3aJaHHONW Ta0IH-
neit Komu. W3o0pakenue auarpamMm HOATPYII
HEKOTOPBIX TPYII MaJbIX NOpsiAKOB. [Ipumenenune
HOATPYII
[UKJIMYECKON TPYNINBI 33aHHOTO MopsiaKa. Aro-

AJIropurMa  MnOoCTpOCHUSA AUarpaMMbl

PUTM HaXOXJAEHHUS TMOATPYIIBI, MOPOKIEHHOMN
3aJJaHHBIM MHO>XECTBOM 3JIEMEHTOB T'PYIIIBI C W3-
BECTHOM JIHMarpaMMol MOJArpYI.
TpyNIbl Ha JIeBbI€ U MPaBble CMEXKHBIE KIIACCHI 11O

PasOuenue

JTAHHOW MMOJATPYIIIE.

OmpeneneHne CUCTEMBbl HHBAPHAHTOB TPSIMOTO
NPOM3BECHUS KOHEUHBIX IHKJIMYECKUX TPYIIIL
AJNTOpUTM ONHUCAHUS C TOYHOCTBHIO IO H30MOP-
¢u3Ma Bcex KOHEUHBIX aOeIeBBIX TPYI 3a/1aHHO-
ro TopsiiKa

KOHTPOJIbHAS
pabota, KOH-
TPOJIb MOJTO-
TOBKH  JIOK-

Jaaa.

15

JevictBus Tpynm Ha
MHOECTBaX.

JlelicTBue 3aJaHHOW TPYNIbI MOJCTAaHOBOK Ha
MHO>KECTBE CHMBOJIOB, OMHCAHHE OPOUT TpH Ta-
KOM JICWCTBUM U CTa0MIM3aTOPOB HEKOTOPBIX
CHUMBOJIOB, WJUTIOCTpAIUsi TEOPEMBI O MOIIHOCTH
opbutsl u nemmbl bepHcailia o KonuyecTBe op-
ouTt. JlelicTBue 3agaHHONW TPYIIBI HA MHOXKECTBE
e€ DJIEMEHTOB CIBUTaMHM (CIIpaBa U CJIeBa), OIKCa-
HUE OpOUT MpU TaKOM JIEUCTBUH M CTAOMIM3ATO-
POB HEKOTOPBIX CHUMBOJIOB, WJUIIOCTpalUsl Teope-
MBI O MOIITHOCTUA OPOUTHI U JIEMMBI O KOJHMYECTBE
opbur. [leiicTBre 3a1aHHON TPYMIIBI MTOACTAHOBOK
Ha MHOXECTBE €€ JJIEMEHTOB COIPSIKEHUSIMH,
ONMCAHUE KIIACCOB COMPSKEHHOCTH U LIEHTpAJH-
3aTOPOB HEKOTOPBIX 3JIEMEHTOB T'PYIIIbI, UILTIOCT-
pamusi TeopeMbl O MOIIHOCTH KJIacca COMPSIKEH-
HOCTU U JIEMMBI O KOJIMYECTBE KJIACCOB COMpS-
)k€HHOCTH. HaxokneHue neHTpa 3aJaHHOM TpyI-
TbI.

JletictBue 3amgaHHOW Tpymmbl (MOJACTAHOBOK)
COTPSKEHUSIMU HA MHOXKECTBE €€ MOJArPYII, OIH-
CaHHME KIJIACCOB COMPSDKEHHBIX MOATPYII MPHU Ta-
KOM JCHCTBHM W HOPMAalM3aTOPOB HEKOTOPBIX
MOJATPYII, WUTIOCTPAIUS TEOPEMBI O MOIHOCTH
KJIacca CONPSKEHHBIX MOATPYII U JeMMbI bepH-
caiijla 0 KOJIMYECTBE TaKUX KiaccoB. Haxoxxne-
HUE 3JIEMEHTOB CHJIOBCKUX P-TIOATPYII B TaHHBIX
rpymnmnax (KOHEUHBIX a0eNeBbIX Tpymnmax ¥ Tpyl-

IIpoBepka
JIOMAIIIHET O
3aaHus,
KOHTPOJIbHAS
pabota, KOH-
TPOJIb TIOATO-
TOBKH  JIOK-
nana.
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nax MOJACTaHOBOK MallblX Mopsaakos). Mimocrtpa-
us BceX MosioxkeHud teopembl CunoBa. Auro-
PUTM HAXOXXIEHHS NPUMApPHBIX CUJIOBCKHX IMOA-
TpYIII TPYIIBI 3aJaHHOM Tabnumeit Kanu.

16 | ®akToprpymnmsl U ro-
MOMOP(}U3MBI TPYIIIL.

Haxoxxnenne HOpManpHBIX moAarpynn 3azas- | IIposepka
Heix rpymm. [loctpoenue ¢akroprpynn. Haxox- | momarmrHero
JeHUe KOMMyTaHTa rpynnsl. [IpoBepka naHHOrO | 3amaHus,
OTOOpaXeHHS TPYII Ha TOMOMOPGHU3M, HAXO0XKAC- | KOHTPOJIb
HUEe oOpas3a u smpa 3Toro romomoppusma. Heko- | moaroTroBku
TOpbIE BHIYMCIUTENbHBIE AITOPUTMBI, CBSI3aHHBIE C | JOKJIA/A.
HOPMAJIbHOCTBIO MOATPYII M TOMOMOP(pU3MaMU

TPYIIL

B rpymnmne, 3agaHHON MNOPOKIAOMIMMU HJie-
MEHTAMH U OIPEACISAIOIUMHU COOTHOIICHUSMH,
HaWTHU LEHTP U KOMMYTaHT, a TAKXXe HAUTH CHUC-
TEMY MOPOXKAAIOLIUX 3JIEMEHTOB IPYIIIbI MIOCTa-
HOBOK, 130MOP(HOM NCXOIHOM TpyTIIIe.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl HE TPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecrevyeHH sl A CAMOCTOSATEILHON padoThI
00y4YarIIHUXCS M0 TUCHHILINHE (MO1YJII0)

Bun caMocToSTENb-
HOU pabOTHI

[TepedyeHp yueOHO-METOAUYECKOTO 00ECTICUeHUS TUCIUTIITUHBI IO
BBITIOJTHEHUIO CAaMOCTOSITETTbHOM paboThI

1 2

3

IToaroroBka K Te-
KYILIEMY KOHTPOJIIO

1. MeTtoauueckue ykazaHus Ui MOATOTOBKM K 3aHATHAM JIEKLHU-
OHHOTI'O U CEMHHApPCKOT0 TUIIA. Y TBEPKJIEHbI Ha 3acenanuu CoseTa
¢dakynbTeTa MareMaTHMKH M KoMmIbioTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 11 ot 13 mas 2025 1.

2. Meronuueckue yKa3zaHHs IO BBIIIOJHEHUIO CaMOCTOSITEIbHOU
pabotel oOydarommxcs. YTBepxkaceHbl Ha 3acemanun Cosera (a-

KyJIbTeTa MaTeMaTHKU U KommbioTepHbIX Hayk @I BOY BO «Ky6-
I'V». IIporokos Ne 11 ot 13 mas 2025 r.

3. Meroauyeckue yKkazaHus IO MOATOTOBKE 3cce, pedeparos, Kyp-
COBBIX paboT. YTBepkaeHbl Ha 3aceqanuu CoBera (axkynpTeTa Ma-
TeMaTuku U KomrbioTepHblXx Hayk ®I'BOY BO «Ky6I'V». Ilporo-
ko Ne 11 ot 13 mas 2025 .

Brimonnenue 1abdo-
paTOpHBIX paboT

MeTtoauueckue yka3zaHus IO BBIITOJHEHUIO JaO0OPaTOPHBIX padoT.
YTBepxkaeHsl Ha 3acenanuu CoBera (akynbTeTa MaTEMaTHKUA W
koMrbioTepHBIX HayKk PI'BOY BO «Ky6I'V». IIpotokon Ne 11 ot
13 mas 2025 1.
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VY4eOHO-MeTOIM4YeCKHe MaTepHallbl JUIsl CAMOCTOSITENIbHONW pPabOThl OOYYaroUIuXcs U3
YHCITa MHBAJIHM/IOB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSM UX 3/JOPOBbS U BOCHIPUATHUS HH(DOPMAITIH:

JI7st U1l ¢ HapyHIICHUSIMH 3PCHUS:

— B [1€4aTHOU (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIEHUSIME OTTIOPHO-/IBUTATENILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00y-
YJAIOIINXCSL.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

K oOpa3oBaTenbHBIM TEXHOJOTHSIM OTHOCATCS JIEKIIUH, J1a0OpaTOpHbIC 3aHATHS, KOH-
TpOJIbHBIE Pa0OThI, KOJJIOKBHYMBI M 3K3aMEHbI. B TeueHune cemecTpa CTyIEHTHI peliatoT 3a1au,
yKa3aHHbIE IIPENoiaBaTesieM, K KaKJOMy IPAaKTUYECKOMY 3aHATHIO. B Kax1oM U3 nepBbIX Tpex
CEMECTPOB MPOBOJUTCS KOJUIOKBUYM II0 TEOPETUYECKOMY MaTepHady U KOHTPOJbHbIE paOOThI
[0 MIPAKTUYECKOMY MaTepuaiy. DK3aMeH CIaeTcs CTYIEHTOM TOJIBKO IOCIIE PEeLIeHUs 3aJaHui
KOHTPOJIbHBIX Pa0OT M BBINOJIHEHUS PAOOTHI IO CAMOCTOSITEIbHOMY M3Y4YEHHUIO MPEUI0KEHHBIX
IpernoJiaBaTeseM pas3ienoB Kypca. B xoje JeKIMOHHBIX U MPAKTHUECKUX 3aHATUM Mpeamnosara-
€TCsl UCII0JIb30BAaHUE KOMIIBIOTEPHBIX TEXHOJIOTMH (IPE3EHTAlUN 110 HEKOTOPBIM TEMaM Kypca).
CryneHTbl BTOPOro Kypca (B TPETheM U UYETBEPTOM ceMmecTpe) OoJjiee akTUBHO HauMHAIOT pado-
TaTh C COBPEMEHHOI HAay4yHOW MaTeMaTH4eCKOH JIMTEpaTypoi Mo anredpe U ee MPUIIOKEHUSM,
CaMOCTOSITEJIBHO TOTOBSI JOKJIaJbl 110 ONPEIEIIEHHON TemaTuke (yKa3aHHOW B MyHKTe 2.3 BO
BTOpPOM a03alle coAepKaHus TEMbI) KaK Ha MPaKTHUECKUE 3aHATUSIX, TaK U B (JOpME MUCHbMEHHO-
ro OTYerTa.

K o0pazoBarenbHBIM TEXHOJOTHSIM TAK)KE OTHOCSATCS MHTEPAKTUBHBIE METOIBI OO YUICHHUS.
NHTepakTUBHOCTh TOJAaYM Marepuana mo auciuiumae «DyHaamMeHTanbHas U KOMITBIOTEPHAS
anreOpay mpearnoaracT He TOJIbKO B3aMMOJICHCTBHS BUA «IIPETIOIaBATENb - CTYJICHT» U «CTY-
JIEHT - TIPEToJaBaTelib», HO U «CTYIAEHT - CTyAEHT». Bce 3T BUIBI B3aUMOJECUCTBHUS XOPOIIO
JIOCTUTAIOTCS TIPHM M3JI0OKEHUU MaTepHalia, KaK Ha JICKIIMOHHBIX U Ha MPAKTHYECKUX 3aHATHUSAX B
X0J1€ IMCKYCCUM WJIU 7K€ B MPOLECCEe JOKIAI0B C UCIIOIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHUM.

3.1. luckyccus

Bo3MoxHOCTR TUCKYCCHU TIpennojaraeT yMEHHE BBICKAa3aTh COOCTBEHHYIO HJEIO0, MPE.-
JIO)KUTh CBOU IIYTh PELICHHUs, apIYMEHTHUPOBAHO OTCTaWBaTh CBOK TOUKY 3PEHMs, CBS3HO U3JIa-
rate MbIcd. [lone3HbI criemyronie 3a1aHus: COCTaBICHUE TUIAHA PEIICHHS 3a/1a4, IOUCK Jpy-
roro crocobta peuicHud, CpaBHCHUC PA3JIMYHBIX crroco0oB peuicHusd, MPOBCACHNUEC BBIKIIAAO0K JJIA
pelIeHns 33/1a41 ¥ BBIKJIAJIOK ISl IPOBEPKH MTPABUIIBHOCTH MOJYYEHHOTO PEIICHHS, PACCMOTpE-
HUC 3a7a4 C JIMIIHUMU U HCAOCTAOIUMU JAHHBIMU, TBOPYCCKUC JOKJIA/IbI. CTyI[eHTaM npeajia-
raercs MpoaHaJIM3UPOBATh BAPHAHTHI PEIICHHs, OOCYANTH JOKJIAM, BEICKa3aTh cBOE MHeHHE. Oc-
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HOBHOI 00BEM UCTIOIH30BaHNS HHTEPAKTUBHBIX METOIOB O0yUYEHUS peann3yeTcs UMEHHO B X0JIe
JUCKYCCUM, KaK Ha JIEKIMOHHBIX, TAK U HA IPAKTUYECKUX 3aHATHUAX.
OO1u11e BOMpOCHI, KOTOPHIE BEIHOCATCS HA IUCKYCCHIO:
1. CocraBieHuns I1aHa JOKA3aTeIbCTBA YTBEPKACHUS WIM PEIICHUS 3a/1a4N.
Omnpenenenre BO3MOXHBIX CIIOCOOOB J0Ka3aTENbCTBA YTBEPXKACHUS WM MOUCK pa3-
JIUYHBIX CIIOCOOOB pEIICHU 3a/1auH.

(98]

Br16op cpeau paccMaTpuBaeMbIX cioco00B HanboIee paluoHaIbHOTO.

4. OOcyxaeHre JIOTHIeCKOW COCTaBIAIomEeld B (OPMyIUPOBKE TOW MM MHOW TEOPEMBI, a
Takke 00CYXIIEHHE BO3MOXKHOCTH TOCTPOSHUS WILTIOCTPUPYIOMIMX €€ MPUMEPOB U

KOHTP-IIPUMEPOB.

5. CaMOCTOSITENIBHOE COCTaBIEHHE CTYJEHTAMM OINOPHBIX 3aJaHUi IO TEME, XapaKTepHu-
3YIOUINX [NIyOMHY MOHUMaHUS CTYJAEHTaMHU COOTBETCTBYIOIIETO MaTepHaa.

3.2. lokaaj (mpe3eHTALHA)

[lpuMeHeHrEe Ha 3aHSATHH KOMIBIOTEPHBIX TEXHOJIOTHH MO3BOJSET CTYACHTaM IMPH PacCMOT-
pEHUHU OTpEEICHHBIX TeM Kypca (GyHIaMEHTaIbHON W KOMIBIOTEPHOHN anreOphl OoJiee riny0oKko
OCBOHWTHh HEKOTOpBIC MOHATHS M JI0KAa3aTeIbCTBAa yYTBEP)KACHUW. B 3TOW CBs3HM Ompe/escHHbIC
JICKIIMOHHBIE U MPAKTHYECKHE 3aHATHS TPENoJaBaTesio [eIecoo0pa3Ho MPOBOANTE B BUIE TIpe-

3CHTallUH. Taxxe B TaKOM BUJIC HA NPAKTHYCCKUX 3aHATUAX 11O HCKOTOPBIM TEMaM CTYICHTBI 2-

T'O KypCa MOT'YT NIPCACTABJIATH U CBOU JOKJIAAbI.

Ce- Buj 3ansaTus

MECTP (JI, j[3)

Hcnoab3yeMble MHTEPAKTHUBHBbIE 00pa3oBaTe/ib-
Hble TEXHOJIOTHHU

Koanuect-
BO

yacoB

«MeTton okalMIIEHUSI MUHOPOB HaXOXJCHHS paHTa
MaTpHIbl U 6a3UCHOTO MUHOpPA.» (pasaen 3) — jiek-
yus 8 8ude npe3eHmayul.

JI3

«Meron T'aycca pemieHuss CHCTEMBI JIMHEHHBIX
ypaBHeHUi» (pa3nen 1) — nabopamopnoe 3anamue,
0eMoHCmpupyemoe ¢ NOMOUbI0 NPOEeKMopa.

«OcHoBHas TeopeMa anredpwl» (paznen 7) — nexkyust
8 UOde npe3eHmayuu.

JI3

«KoopauHatel BekTOpa, UX M3MEHEHHE MPHU Tepe-
xolle K apyromy Oaszucy»» (pazmen 8) — zabopa-
MOopHoe 3ansmue, 0eMOHCMPUPYeMmoe ¢ NOMOUBIO
nPOeKmopa 6 pexcume Ciato-uioy.

«CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHS
nuHenHoro omepartopa» (pasmen 10) — zexyus 6
8ude npezeHmayuil.

JI3

«ANTOPUTM TIpUBEACHUS BEILIECTBEHHOW KBaJpa-
TUYHOW (OPMBI K KAaHOHMYECKOMY BHIY C IOMO-
IIBI0 OPTOTOHAIBHOTO TPeoOpa3oBaHUs MEpPEeMEH-
HBIX» (pazgen 12) — nabopamopnoe 3anamue, Oe-
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MOHCmMpUpyemoe ¢ NOMOWbI0 NPOEKmopa.

«CMexHBIE KIacChl TPYMIBI MO MOATPYIIE, CBOM-
cTBa U npumepsl. Teopema Jlarpamxka mjis KoHeU-
JI HBIX rpynm» (pasnen 14) — nexkyus 6 6ude npeszen- 2
mayuu.

«/lericTBue 3aJaHHOM TIpPYIIBI IOJCTAaHOBOK CO-
NPSDKEHUSIMA HAa MHOXECTBE €€ 2JIEMEHTOB, OIMCa-
HUE KJIACCOB CONPSIKEHHOCTU U LIEHTPAIU3AaTOPOB
HEKOTOPBIX 3JIEMEHTOB TPYIIIbI, BBIUACIUTEIbHAS
4 713 WJUTIOCTPALIMSL YTBEPKACHUM O MOIIHOCTH KJlacca )
CONPSHKEHHOCTH M O KOJIMYECTBE KJIACCOB COIpS-
kEHHOCTU» (pasnen 15) — nabopamoprnoe 3anamue,
demMoHcmpupyemoe ¢ NOMOWbI0 NPOEeKmopa 8 pe-
JHcUMe CAatO-uoy.

Umoczo: 16

4. OneHo4YHbIe CpeacTBA VI TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu

4.1 ®oH/ OLEHOYHBIX CPEICTB ISl NPOBEJeHHUA TeKYIel aTTeCTAUN

4.1.1 IlpumepHbIe KOHTPOJIbHbIE Pa0OTHI

B nepBoM cemecTpe mepen KOHTPOJIBHBIMU pabOoTaMU CHayajla IPOBOJUTCS CAMOCTOS-
TesnbHas (mpoBepouHast) pabota (OKTSIO0ph), KoTOpast AauTca 45 MuHyT (5 3a7aHuil, Kaxaoe U3
KOTOPBIX OIIEHUBAeTCA B 3 Oaylia; HUKHUN Opor — 6 6ayuioB, Ha BRICHIYIO OLIEHKY HaJl0 Habpathb
13 GamnoB; pa3pemiaeTcsi UCMOIb30BaTh KOHCIEKTHI MPAaKTHUECKUX 3aHsATHii). Llens camocrtos-
TEJIBHOM PabOThl COCTOUT B O3HAaKOMJIEHUM CTYIEHTOB IIEPBOTrO Kypca ¢ TpeOOBaHUIMM, NPEab-
ABJISIEMBIMH K HAITMCAHUIO U OLICHUBAHUIO IIPENOJaBaTeIeM KOHTPOJIbHBIX PaloT.

CamocrosiTesibHasA (MPpOBepoOYHasi) padoTa B IePBOM cemMecTpe

1. C momomiplo 3IeMEHTapHBIX MPeoOpa3oBaHUK HAJ| YpPaBHEHUSMH TPHUBEIUTE CHUCTEMY
JTUHEHHBIX ypaBHEHUH (*) K CTYNEHYaTOMY BUIY W 3aTEM BBIPA3UTE TJaBHBIC HEU3BECT-
HBIE Yepe3 CBOOOHbIC HEU3BECTHBIE.

2. Haiigute QyHIaMEHTaNbHYIO CHCTEMY pEUICHMHA CHCTEMbl JUHEHHBIX OJHOPOIHBIX
YpaBHEHUH, aCCOIIMUPOBAHHON ¢ cucTeMoi (*).

3. OnumuTe MHOXKECTBO PEIICHUN CUCTEMBI JIMHEUHBIX OJHOPOJIHBIX YPaBHEHHM, aCCOLIUU-
pOBaHHOM ¢ cuctemont (*).

4. Haiinute oOrmiee pemieHne cCucTeMsl ().

HaiinuTe oCHOBHBIC PEIICHHS CUCTEMBI (*).

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

KonTpoJsbHasi paGoTa B HepBoM cemecTpe
(Temsl pazaenoB | — 3 u3 Tabnuiiel myHKTa 2.3.3)

1. PemnTs cuctemy JIMHENHHBIX ypaBHEHUI MeTonoM ['aycca.

2. Haiitu ¢pyHIaMeHTaNbHYIO CUCTEMY PEIIEHUI CUCTEMbI JIMHEHHBIX OJHOPOIHBIX YpaB-
HEHUM.

3. [IlpousBectu AeHCTBHS HAJ MAaTPUIIAMHU.
Brrauciuts onpenenuTens ¢ MOMOIIBIO AIEMEHTAPHBIX MPeoOpa3oBaHUM.

5. BBUHCINUTH ONPEACIUTENh PA3IOKEHHEM TI0 JTAaHHON CHUCTEME CTPOK (CTOJIOIOB) C HC-
MoJIb30BaHUEM TeopeMbl Jlamaca.

6. Haiitu oOpatHy0 MaTpuIly C TOMOIIBIO 3JIEMEHTAPHBIX MPE0OPa30BaHUM HAJ CTPOKAMH
u 1o popmyIie.

7. PemmTh cucTemMy JIMHEHHBIX YPABHEHU MAaTPUYHBIM METOAOM.

8. BbIUHCIUTH paHT MaTPUIBI METOJOM OKAaWMIICHUS MUHOPAMH.

9. [Iloka3aTh, 4TO MaHHAs CUCTEMa CTPOK 00Opa3yeT Oa3uc apu(PMeTHIECKOTO MPOCTPAHCT-
Ba R® u aiitn KOOPAMHATHI IaHHOW CTPOKH B 3TOM 0azuce.

10. Pemmth cucteMy JIMHEHHBIX ypaBHEHHH 10 0000ImeHnHoMy npaBuity Kpamepa.

KonTpoasHnas padora Nel Bo BTOpoM ceMecTpe
(Temsl pa3aenoB 6 — 7 U3 TaOIMIEI MyHKTA 2.3.3)

1. TlpousBecTtu mecTBUS HaJ KOMIUICKCHBIMHU YHCIIaMH B alireOpandeckon popme.

o

Haiitu xoMIIeKCHBIE KOPHU KBaJAPATHOTO YPAaBHEHUS M 3aIMCaTh UX B aJlreOpandecKon
dopme.

[IpencTaBUTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHYECKOH opMme.

BrerancnuTh cTeneHb KOMIUIEKCHOTO yucia 1o opmyine Myaspa.

W3Biieub KOpEHB 3aJaHHOM CTENEHU U3 KOMIUJIEKCHOTO YUCJIA.

Haiitin Hanbonpmuit o6muit genmurens (HOJl) MHOTOUIIEHOB.

Beipasuts nuneitno HOJI uepe3 MHOTOWIEHBI.

Pa3noxuTh MHOTOUJIEH 11O CTETICHSIM JaHHOTO OMHOMA.

OTnenuTh KpaTHbIE KOPHU MHOT'OWIEHA.

= 0 %0 N Uk W

0. HMcnonb3ys MHTEPIOJSAIUOHHYIO (opMmyiy Jlarpanka, HaliTH 1O 3aJaHHBIM 3HAYCHHSIM
MHOT'O4JICH.

KonTpoubnas paGora Ne2 Bo BTOpOM cemecTpe
(Temsbl pazaenoB 8 — 9 u3 Tabnuilkl myHKTa 2.3.3)

1. HaiiTu MakcMMaJbHYIO HE3aBUCHUMYIO MOACHUCTEMY CHCTEMBI BEKTOPOB M BBIPA3UTh JIM-
HEWHO BCE BEKTOPBI CUCTEMBI UePE3 BEKTOPHI HANJEHHOMW MOJICUCTEMBI.

2. Haiitn 6a3uc nuHEeHON 00OJIOYKHM M BBISICHHUTH JICKUT JIM JIAaHHBIA BEKTOP B ATOUM 000-
JIOUKE.
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10.

Janbl 1Ba 6a3uca NpocTpaHCcTBa. 3Hasi KOOPJMHATHI BEKTOpa B OJJHOM Oa3uce, HAlTH ero
KOOPJAMHATHI B IPYTOM.

Haiitu 6a3uc cyMMBbl HOAIIPOCTPAHCTB U ONPEACIUTh Pa3MEPHOCTh X IEPECEUCHHUS.
Haiitu 6a3uc nepeceueHus MOANPOCTPAHCTB U ONPEAECIUTh PA3MEPHOCTb UX CYMMBI.
BBISICHUTE sIBIII€TCSL M CyMMa JaHHBIX MOANPOCTPAHCTB HEKOTOPOTO MPOCTPAaHCTBA
IIPsIMOM CYMMOM.

OpTtoroHanu3oBaTbh CUCTEMY BEKTOPOB JAaHHOTO €BKJIMJI0BA POCTPAHCTBA.

Haiitu 6a3uc opTOroHambHOTO MOMOTHEHHS K JAaHHOMY IMOAMPOCTPAHCTBY €BKIIHIOBA
IIPOCTPAHCTBA.

HaiiTi opToroHasibHyI0 MPOEKIUIO0 U OPTOTOHAJIBHYIO COCTABIIAIONLYIO0 BEKTOpa Ha TMO-
MPOCTPAHCTBO €BKJIMJIOBA TPOCTPAHCTBA.

B yHUTapHOM NPOCTPAHCTBE HAWTH IJIMHBI IBYX JAaHHBIX BEKTOPOB U YrOJ MEXKIY HU-
MU.

KonTpoubnasi paGora Ne 1 B TpeTbem cemecTpe

(Temsl pazaenoB 10 — 11 u3 tabnuiel myHkTa 2.3.3)

10.

1.

Haiitu Gasucsl o0pa3a M sapa JNUHEHHOTrO Oleparopa, 3aJaHHOTO CBOEW MaTpuIeil B
cranjapTHoM Gasuce nmpoctpancTsa R”.

3Has MaTpHUIly oreparopa B OJJHOM 0Oa3uce, HAWTH €ro MaTPHUIly B JPYTOM Oa3uce 3TOro
e POCTPaHCTBA.

Haiitn xapakTepucTUUECKUI U MUHUMAJIbHBIM MHOTOWIEHBI OIIEpaTopa, 3aJaHHOr0 CBO-
el MaTpuIleli B HEKOTOpPOM Oasmce.

Haiitu coOcTBEHHBIE 3HAUEHUSI M COOTBETCTBYIOIIME UM COOCTBEHHBIE BEKTOPHI OIepa-
TOpa, 33JJaHHOTO CBOEH MaTpuleil B CTaHAapTHOM Oa3uce.

Onpenenuts KOpJAHOBY HOpMalbHYIO ()OPMY MAaTpHIbl OIeparopa, JeHCTBYIONIETO B
MIPOCTPAHCTBE C.

Haiitn MaTtpuily compsikeHHOTo orepaTopa K cyMMe (pa3HOCTH, MPOU3BEIACHUIO) ABYX
OIIEpaTOpPOB, 33JaHHBIX MAaTPULIAMU B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0a3nce eBKIIH-
JI0Ba MPOCTPAHCTBA.

HaiiTn mMaTpuily CONpsDKEHHOTO orepaTopa B JaHHOM HE OPTOHOPMHPOBaHHOM 0Oasuce,
3Has €ro MaTpHUIly B 3TOM Oazuce.

IToka3aTb, 4TO NaHHBINA ONEPATOP YHUTAPHOI'O IPOCTPAHCTBA, 3aJaHHBI CBOCH MaTpu-
1Iel B OPTOHOPMUPOBAHHOM 0Oasuce, ABIAETCS HOPMAJIbHBIM U HAaUTH OPTOHOPMHMPOBAH-
HBII 6a31cC U3 ero COOCTBEHHBIX BEKTOPOB.

[IpoBepuTsh, ABISETCS JIU ONEPATOP, 3alaHHBIA MaTpHUIE B HEKOTOPOM Oa3Hce eBKIIHU-
JI0Ba NPOCTPAHCTBA, OPTOTOHAJIBHBIM.

[TokazaTh, 4TO omepaToOp YHUTAPHOI'O MPOCTPAHCTBA, 3aJJaHHBIA CBOECH MaTpHUIEH B He-
KOTOpOM 633HCC, SABJISICTCS 5PMUTOBBIM.

KonTpoabsHnasi padora Ne 2 B TpeTbeM cemMecTpe
(Temsl paznenoB 12 — 13 u3 tabmuus! 2.3.3)

[IpuBecTn AEUCTBUTENBHYIO KBAAPATHUHYIO (OPMY K HOPMAJIBHOMY BHJIY, UCIIOIB3YS
Meron Jlarpanxa.
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10.

Haiitu uHAeKchl MHEPIMM U CUTHATYpY JAHHOM NEHCTBHUTENBbHON KBaapaTHYHOU (op-
MBI U 110Ka3aTh, YTO OHA SKBUBAJIEHTHA (hopMe U3 3a1aHus 1.

[IpuBecTH KOMITJIEKCHYIO KBapaTUYHYIO (hOpMY K CyMMe KBaJpaTOB.
[Tokazatp, 4To naHHas KBaJapaTuyHas ¢popMa SBISIETCS pachaJaroniencs.

Onpenenuth B JaHHOM CIUCKE JICUCTBUTENBHBIX KBAJIPATUIHBIX (DOpPM, KaKue W3 HHUX
SIBJISIFOTCS TTOJI0KUTEIBHO WA OTPULIATENIEHO ONPEICICHHBIMH.

VYKazaTh OpTOroHaJIbHOE MPeoOpa3oBaHue MMEPEMEHHBIX, IPUBOIAIICE TaHHYIO KBajpa-
TUYHYIO POPMY K KAHOHUYECKOMY BUJY.

JI1s1 ITOCKOCTH TOYEYHOr0 €BKJIM0BA MPOCTPAHCTBA, 3aJaHHON CUCTEMOM YpaBHEHUH,
yKa3aTh KaKyl-HHOYIb CUCTEMY TOUEK, 33aJJAI0ONINX €€ B OOIIEeM PaCIOIOKEHHUH.

Ornpenenuts yroyl MeXAy TaHHOW MPSIMOM U TAHHOM IJIOCKOCTBHIO €BKIIMJIOBA TOYEHYHO-
ro MPOCTPAHCTBA.

Haiitu paccrossHre OT TaHHOW TOYKH 10 TUIIEPINIOCKOCTH, 3aIaHHON CUCTEMOM TOYEK B
OGH.[CM paCHOJIO)KeHI/II/I B €BKIINIOBOM TOUYCUYHOM HpOCTpaHCTBe.

Haiitu yros mexny INIOCKOCTSMM B €BKJIMIOBOM TOYEUHOM IIPOCTPAHCTBE, 3aJaHHBIMU
CHUCTEMaMU YpaBHECHUH.

KonTpoJsbHasi paboTa B 4eTBEpTOM cemMecTpe

(Temsl pazaenoB 13 — 16 u3 tabnuiiel myHKTa 2.3.3)

_ 13x = 4(mod5)
Pemmmth cucremy cpaBHEHUI .
7x = 8(mod9)
_12x =3y = 4
Pemute cucremy ypaBHEHUM HaJ II0JEeM Z;.
5x +6y =7

Mo Tabmuue Kamu rpynnonga (N, ;o) ONPeNeIuTh €ro BUA:
1 2 3 4

| W N —]|o0
N —| | W

2
3
4
1

W=
Al W[N] —

JlaHbl 1B€ MOACTAHOBKM 9-1i cTeneHu « = (135)(2684) u f =357649281 , 3anKMcaHHBIE
COOTBCTCTBCHHO B IUKJICHHOM BUJC U B BUJC ICPCCTAHOBKU. 3anuimTe MNOACTAHOBKY

2020 -2021
a’”-p

B KAHOHUYECKOM BHJI€ (YMHOKEHHUE MOACTAaHOBOK OCYILECTBIISAETCS B IIpa-
BOI TEPMUHOJIOTHN).

[lepeuncnuth Bce 31M€MEHTH! HOATPYIIIBI TPYIIBI Sy, MOPOXKIEHHON OICTAHOBKAMU
4321 n 2134, 3anucaHHbBIMU B BUJIE IEPECTAHOBOK.

N300pa3uth quarpamMmy MOATPYII [MUKIXYECKON TPYIIBI MOpsaKa 54.
Pas0eiite rpynny G = {e, (1234), (1432), (13), (24), (12)(34), (13)(24), (14)(23)} Ha KJ1acChl
COTPSOKEHHOCTH W HAWJUTE IeHTpanu3aTop dmeMenTa (12)(34).

Haiinure nentp rpynnsl G U3 3agaHus 7.
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9. Haiigure koMmyTanT rpynnsl G U3 3a1anus 7.
10.Tokaxwure, uro noarpynmna H = {e, (13)(24)} rpynnsl G U3 3aaHus 7 ABISETCS HOP-

MaJIbHOM 1 mocTpouts Tabnuiy Kanu s ¢pakroprpynnst G/ H .

4.1.2 IlpuMepHBbIii IepevYeHb TeM JI0KJIAI0B (0TYETOB)

4.1.2.1 IlpuMepHbBIii epedeHb TeM J0KJIAA0B (0TYETOB) B TPeTheM ceMecTpe

CTyneHT OTYMTBIBACTCS TMEpel MpernoaaBaTesieM, BeAyIuM JabopaTopHbie 3aHsaTus. Te-
Ma 0T4€Ta MOXET ObITh BbIOpaHa CTYACHTOM CaMOCTOSITENIbHO U HE 0053aTeIbHO U3 MPEI0KEH-
HOT'O HIJKE CIMCKA, HO 00sI3aTENIEHO B COTJIACOBAHUM C TIpernoaaBareneM. Bo3aMOXHOCTh paboThI
HECKOJIbKMX CTY/CHTOB 10 OJTHOW U TOM K€ TeME ONpeNeseT MPENno1aBaTelib.

1. BasucHbli MuHOp MaTpuibl. HaxoxkeHre paHra MATPUIGI METOIOM OKaMMIICHUS MHHO-
pamu.

2. Teopema Jlammaca u CIeCTBHS U3 HEE.
3. Onpenenurens Ipou3BeneHU MaTpyL, GOPMYIUpoBKa TeopeMbl bune-Kormm.

4. O606mennoe npasuiao Kpamepa perieHus: Npou3BOILHON CHCTEMBI JIMHENHBIX ypaBHE-
HUA.

5. Teopema IlItypMa ¥ ee NPUMEHEHUE NPU OTJAEIEHUH JECHCTBUTENLHBIX KOPHEH MHOIO-
yjeHa u3 R/x/.

6. Komblo MHOTrOWIEHOB OT MHOTHX IMEPEMEHHBIX, JIEKCMKOIPadHUECKOE YIOPAI0UYEHUE
YWIEHOB MHOrouwieHa. Koiblio CHMMETpUYeCKIX MHOTOUJICHOB.

7. OcHOBHas TeOpeEMa O CAMMETPUYECKHX MHOTOYJICHAX.
8. ®axTOp-NpOCTPaHCTBO.

9. Jluneiinple QyHKIMM Ha BEKTOPHOM HPOCTPAHCTBE, UX ONPEAEIIEMOCTh oOpa3zaMu 0a-
3uca.

10. ConpsxenHOE IPOCTPAHCTBO, AyalbHbIM 0a3KC, ECTECTBEHHBIN N30MOP(PHU3M.

1 1.Komb10 KI1accoB BBIYETOB, KPUTEPHIA TOJIS.

12.Tlone anrebpanyeckux 9ucer.

13.Toarpynmonasl, MoAKOMbIA U MOANPOCTPAHCTBA, MPUMEPHL. [ToHsTHE 06 H30MOphHU3ME
anreOpandecKux CUCTEM.

14.®opmyna Diinepa. Jlorapudmudeckas u mokasaTeabHast QYHKIUH KOMILIEKCHBIX MEPE-
MEHHBIX.

15. VuBapuanTHBIE MOAIPOCTPAHCTBA IMHEHHOTO OMEPATOPA, PA3JI0KEHHE IPOCTPAHCTBA B
IPSIMYI0 CYMMY MHBapUaHTHBIX IOANIPOCTpaHCTB. [Ipsimas cymma JIMHEHHBIX oleparo-
pOB.

16. KopHeBble MOANPOCTPaHCTBA JMHEWHOTO OrepaTopa, AedcTByromero Haa nouaem C.
Pasno)xeHne mpocTpaHCTBa B MPSAMYI0 CYMMY KOPHEBBIX MOIMPOCTPAHCTB JIMHEHHOTO
orepaTopa.

17.AnropurM HaxoxmeHus Oasuca, B KOTOPOM MarpHUIia JHUHEMHOTO OIEPATOpa MMEET
KHO.

1 8. Munnumansueii Muorowien u JKH®. Kpurepuii auaroHaIM3upyeMOCTH JIMHEHHOTO
omnepaTropa, IeMCTBYIOIIETO B MpOCTpaHCTBE HaJ mosieM C.

19. MonoxurensHo (HEOTPULATENLHO) ONpPENETEHHBIE SPMUTOBBI ONEPATOPHI, CBOKWCTBA.
Apudmerndeckuii KOpeHb U3 HEOTPHULIATEIIFHO ONPEIEIIEHHOTO )PMUTOBA OIIEPaTOpa.
20.Pa3noxkeHre yHUTapHOTO (EBKJIMIOBA) NPOCTPAHCTBA B MPSAMYIO CyMMY SiIpa JaHHOTO

JMHEWHOTO oreparopa 1 o0pasza CONpsHKEHHOT0 K HEMY OIepaTopa.
21. BuopToHOpMUpOBaHHEIE 0A3UCHl YHUTAPHOTO (€BKIM/0BA) IPOCTPAHCTBA, CBA3b MEXKIY
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MaTpULIaMHU OIllepaTopa U CONPSKEHHOT0 K HEMY OIlepaTopa.

22. TIoCTpOEHNE CHHTYISAPHBIX 0a3MCOB Ul JMHEHHOrO OTOOPaKEHMsI YHUTAPHBIX IPO-
CTpaHCTB. PaznokeHus MMHEWHBIX ONIEpaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

23 .Tlonatyre 0 MONMIMHENHOM (QyHKIMU HA BEKTOPHOM IpocTpancTtse. [Ipencrapienue 1mo-
JTUIUHEHHOW (QYHKIMHM B BUJAE MOJWINHEHHON (opMbl B (PUKCHPOBAHHOM Oasuce IMpo-
CTpaHCTBA.

24 . Jluneiinble, GMIMHERHBIE M TONYTOPAIMHEHHbBIE QYHKIUH, UX (GOPMBEL
25. CummMerpudeckure GOPMBI U UX CBA3b C KBAJAPATHYHBIMU (OPMaMH.

4.2.1.2 IllpuMepHbBI NepedeHb TeM J0KI0B (0TYETOB) B 4YeTBEPTOM cemMecTpe
OTu€T (OKIAI) CTYJEHTA B YETBEPTOM CEMECTPE MPECTABIISIECT COO0OM KOMIBIOTEP-

HYI0 peanu3alyio alroputMma mno aireOpanmdeckoi Temaruke. CTYAEHT OTUMTHIBAE€TCA MeEpPeEN

IpernoJiaBaTesieM, BeIyluM JadopaTopHble 3aHATHA. Tema oT4éra MOXKET OBbITh BBHIOpaHa CTy-
JICHTOM CaMOCTOSITEJIbHO U HE 0053aTeIbHO U3 TPEAJIOKEHHOTO HIKE CIHUCKA, HO 0053aTENIbHO B
COIJIACOBAHUU C IperojaBaTesieM. Bo3MOXHOCTh pabOThl HECKOIBKUX CTYJEHTOB IO OJHOU U
TOH K€ TeME OIPEAECIIsAeT NIPENOAABATEIb.

N —

Sl AR

10.

11.

12.

13.

14.

15.

16.
17.

4.2.1.2.1 llpumepHasi TeMAaTHKA AJITOPUTMOB, COOTBETCTBYIOIIAsA pa3aeaam 1-13.

Pemienune cuctembl TMHEHHBIX YpaBHEHUH C LENbIMHA KO3 pHureHTaMu MetoioM ["aycca.
HaxoxneHrue 6a3sucHOro MUHOpa HEHYJIEBOM MaTpPUIbI C IEJNBIMH 3J€MEHTaMU METOJ0M
OKAaMMJIEHUSI MUHOPOB.

Pemenne cucteMbl TUHEWHBIX YpaBHEHUU C MENbIMU KOdd@uimeHTaMu mo 0000mEHHOMY
npasuiy Kpamepa

Haxoxnenne HOJL u ero nuHETHOTO NMPEACTAaBICHUS U1l IBYX HATYPAIbHBIX YHCEIL.
Haxoxnenne HOJl 1 HOK HeckonbKHX HAaTypalbHbBIX YUCEI

HaxoxJ1eHre KaHOHMYECKOr0 MPEICTABIICHNs HATYPAJIIBHOTO YUCJIa.

HaxoxaeHne 4acTHOTO M OCTaTKa MU JeJIEHUU MHOTOUYWICHOB C EeNbIMH KO3 puimeHTamu.
HaxoxJeHrne ¢ TOYHOCTBIO /10 aCCOLMUPOBAHHOCTH OCTaTKa IPH JEJICHUM MHOTIOYJIEHOB C
HeNnbIMU K03 puumeHramu.

Haxosxnenrne HanOoJbIIero 00Iero AeIuTeNs ABYX MHOTOWICHOB C IEIbIMU KO3 UIHEH-
TaMu 1o anropurmy EBknnaa.

HaxoxneHue aTMHEMHOro mpeacTaBieHus] HauOoblIero o0uiero AeauTelNs IByX MHOTOUJIe-
HOB C LIEJIBIMU KOX(GUIIMEHTAMH ¢ UCTIONB30BaHueM anroputma EBkimpa.

HaxoxaeHue panmoHaabHBIX KOPHEH MHOTOWIEHA ¢ LEeIbIMU KO3 QULMeHTaMu ¢ TPUMEHE-
HUEM cXeMbI ['opHepa.

[TocTpoeHre MHTEPHOIALMOHHOTO MHOTOoWwIeHa Jlarpanxa Jisl LeJIOYUCIEHHOTO Habopa ap-
TYMEHTOB M COOTBETCTBYIOIIETO €My IIeJIOUUCICHHOT0 Habopa 3HAYCHUH.

[IpencraBieHne CUMMETPUYECKOTO MHOTOWIECHA C LEIbIMH KO3(QGUIUEHTaMH B BUJE MHO-
ro4JIeHa OT 3JIEMEHTAPHBIX CUMMETPUUYECKUX MHOTOUJICHOB.

Haxoxnenue metonom lTypma palMOHAJIBHBIX TpaHUIl JACHCTBUTENIBHBIX KOPHEH MHOTO-
YJieHa ¢ IeNbIMU K03 duiimeHramu.

HaxoxneHue 6a3bl cUCTEMBI LEIOYUCIEHHBIX CTPOK U HaX0XJIEHUE JIMHEWHBIX BBIPAKCHUIM
CTPOK CHCTEMBI Yepe3 CTPOKU HAWJCHHOM Oa3bl.

Oproronanu3zanust Metogom I 'pama-IlIMuaTa cucTeMsbl ETOYUCIECHHBIX CTPOK.

HaxoxneHue OpTOroOHaJIbHOW NMPOECKUUU U OPTOrOHAIBHOM COCTABIIIOLIEH CTPOKM HA JIU-
HEIHYI0 000J104YKY, HaTSAHYTYIO Ha TAHHYIO CUCTEMY CTPOK.
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18.

19.

20.

21.

22.

23.

24.

25.

[To mMaTpuile JTMHEWHOTO 0TOOpaXKEHHs B CTAHIAPTHBIX Oasucax mpoctpancts R” u R™ Ha-
XOKJIeHHe 0a3ucoB 00pasa u sapa STOTO OTOOPAKEHUS.
IpoBepka HA qUATOHATIU3UPYEMOCTh JIMHEWHOTO oreparopa mnpoctpanctea C', 3a1aHHOTO B
HEKOTOpOM 0a3uce CBOel MaTpUlIel C IeIOUUCICHHBIMU 3JIEMEHTaMH.
ITo BBOAMMOI1 Tpolike HEOOA3aTENBHO PA3IMYHBIX LENbIX YHCENT U3 OTpe3Ka [-4;4] mocTpouTh
KyOmdeckuii MHOTOWIEH f(A), UIsl KOTOPOTO 3TH YHCIIa SBISIIOTCS KOPHIMHU, a 3aTeM T€HEPH-
poBath 15 pasmUUHBIX MATPHIl C LEIOYHUCICHHBIMA HEHYJIEBBIMH 3J€MEHTaMH, MO0 MOJYJIIO
HE TIPEBBIMAIIMME 12, 111 KOTOPBIX MHOTOWIEH f(A) SBIISICTCS XapaKTepUCTUUECKHIM.
[To BBOgMMOI#1 TpOliKe HEOOA3ATEIHHO PA3IMUHBIX LIETBIX YHUCET U3 OTpe3Ka [-4;4] mocTpouthb
KyOumueckuii MHorowieH f(A), 1711 KOTOPOTO ITH YKCIIA ABJSAIOTCS KOPHIMH, a 3aT€M T'€HEpH-
poBaTh 15 pa3nMuUHBIX CUMMETPHUYECKHX MATPHI] C PallMOHATbHBIMU HEHYJEBBIMHU AJIEMEH-
TaMH, JJIs1 KOTOPbIX MHOTOUJIeH f(A) SBJIAETCS XapaKTePHUCTUUECKUM.

[ocnenuuit anropuT™M MOXKHO nepeopMyITupoBaTh I KBaIPATUIHBIX (GOPM.
ITo BBOmUMON Tpolike uucen A, 4,, A, € Z N[—4; 4] renepupoBath 15 pasIn4HbIX I1EHCTBH-

TEIbHBIX KBaApaTUYHBIX GhopM f(X1,X2,X3), C pallMOHATBLHBIMU KO3 (HUIIMEHTAMH, KOTOPHIE C
MOMOIIBI0 HEKOTOPOTO OPTOTOHAIBHOTO MPeoOpa3oBaHUsI IEPEMEHHBIX MOTYT OBITH MIPHBE-

JIeHBI K KaHOHHYeCKoMy BUAY A, V. + A, Vs + 1,); .

[To marpuie kBaApaTUYHON (GOPMBI ¢ IENbIMU KO3 UIIMEeHTaMHU, HCTIONb3Ys MaTPUUHBIHN
meton Jlarpanxa, mpuBEeCTH KBAAPaTUUHYIO (HOpMYy K KAHOHHYECKOMY BUAY M YKa3aTh Mart-
pHUIly COOTBETCTBYIOIIETO HEBBIPOKIECHHOIO MPeoOpazoBaHUsl MEPEMEHHBIX C pallMOHalb-
HBIMU KO3((UIIEeHTaM .

[To marpune kBaapaTHUHON (HOpMBI ¢ LEIbIMU KO (PHUIIMEHTaMU MPOBEPUTH, SBISETCS JH
3Ta (opMa pacrajgaromeics, a eciiu ABJSETCs, TO MPEACTaBUTh €€ B BUJIEC TPOU3BEACHUS pa-
[IUOHAJILHOTO YUCJIA U JABYX JMHEHHBIX (OPM C LIETBIMU B3aUMHO MPOCTHIMU KO3 dUIUEH-
TaMH.

[To marpune kBagpatudHON (HOpMBI C HEeTbIMU KO3 (ULIMEHTaMU ONPEAETUTh €€ paHr, UH-
JIEKChl UHEPLIUM U CUTHATYPY, a 3aT€M OTBETUTH HA ISATh BOIIPOCOB:

- sBIsAeTcs au (hopma pacranaromencs?

- gBHseTCs M (hopMa MONOKUTENBHO ONpeAeaEHHOM?

- sBIAETCS U (hopMa OTPUIIATEIBLHO ONPEACTIEHHON?

- sgBhseTcs M (popMa HEOTPUIATEIHHO ONPEaeIEHHOMN?

- sBIAETCS TU (hopMa HETIOJIOXKHUTEIIBHO OMPEIeAEHHOM?

4.2.1.2.2 IlpumepHasi TeMAaTHKA aJITOPUTMOB, COOTBETCTBYIOIIasA pasaenam 14-16.
Huxe psiaoM B ckoOKax ¢ HOMEPOM alNTrOpUTMa yKa3aHbl HOMEpa aIrOpUTMOB, POTpam-

MBI IJ11 KOTOPBIX, HAIIMCAHHBIC APYTUMH CTYACHTaMU, MOTI'yT OBITH MCITOJIB30BaHbl B KAYECTBE

HOJIPOTPAMM.

26. Ompenenenue Tuna rpynouaa no ero HomepHou Tabnuue Kanu.

27. HaxosxJieHuE 3J1EMEHTOB I'PYNIIbl, HOPOKIAEHHON JAHHBIMU I1OJCTAHOBKAMHM.

28. (27) Haiitu Bce »/eMEHTHI 3alaHHOTO MOPs/IKA B TPYIIE, MOPOKAEHHON TaHHBIMHU MOJCTa-
HOBKaMHU.

29. 1o HomepHo# Tabnuie Konmu 1ByX rpynmouioB onpeaeauTb n30Mop(hHBI U OHU U, €CIH /1A,
TO YKa3aTh COOTBETCTBYIOLINI H30MOPHHU3M.

30. ITo HomepHoit Tabmuite Kanu rpynmonga onucats BCe €ro MOATrPyIIOUIbI.

31. (27) lloctpouts Tabmuity Kanu asis rpynmsl, MOpOKAEHHON JaHHBIMH ITOJICTAHOBKAMH.

32.(27,31) Moctpouts Tabauisl Komu s rpymm: Az, Ss, Ay ySnmpu 4 =N<7

33.(27,31) Iloctpoutrs HOMepHYIO Tabmuiy Kamu st rpymiiel, MOPOKIEHHON JTaHHBIMU TOJ-

CTaHOBKaMHM.
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34

35.
36.
37.

38.

39.

40.

41.

42.

43.

44

45

46

.(27,31,32,33) [TocTpouts HOMEpPHBIC TaOTHITBI Koanmu TUTST

TPy M Sannpu4=N=27

[To HOMepHOI Tabnuiie Kanu rpynmbl onucath Bee €€ MUKINISCKUE TTOATPYIIITHIL.

ITo 3alaHHOMY YHCITY N OTIUCATH BCE MOATPYIIIbI aIATUBHON TPYIIbI Zn.

[To HoMepHo# Tabnuue Kanu rpynmsl onucats Bce HEMPUBOAUMBIE CUCTEMBI MTOPOKTAIOLIUX
3JIEMEHTOB 3TOM TPYIIIHI.

(27,31,33,37) Jns rpynmsl, MOPOKAEHHON TaHHBIMH TMOJCTAHOBKAMHM, OIKUCATh BCE HETPH-
BOJIMMBIE CHCTEMBI TOPOXKIAIOIINX IJIEMEHTOB.

(27) PazOuenue rpynnsl Sn OPH 3 = N<6 pga jepble M HA NPaBble CMEKHBIE KIACChl MO
HOATPYIIIE, MOPOXAEHHONW JAHHBIMH MOJICTAHOBKAMH CTETICHH 1.

HaxoxneHne cucTeMbl HHBAPUAHTOB MPSIMOTO MPOM3BENCHHS MUKINYECKUX TPYII JTAHHBIX
HOPSIIKOB.

OmnucaHue BceX CUCTEM MHBAPUAHTOB a0€JIeBOM TPYIIIBI 3aJaHHOTO MOPSIIKA.

B cnenyromux anroputmax 42 - 44, npu 1eiCTBUM KOHKPETHOW Ipynnbl G HA KOHKPET-
HOM MHOXecTBe X, TpeOyeTcsi onucaTb OpOUTHI M CTAOMIM3aTOPhI MEPBBIX CUMBOJIOB KaK-
JIOW U3 3TUX OPOUT.

(27) G moposkaeHa 3aJaHHBIMU TIOICTAHOBKAMHU M3 on (3 =M =7 ) X = [y G peiictByer
ClieBa Ha MHOYKECTBE CHMBOJIOB U3 [‘n ecTeCTBEHHBIM 00pa3oM.

(27) G nopoxieHa 3aaHHBIMU TIOACTAHOBKAMHU U3 Sn (3 =M 26 ) X =Z;n G feificTByeT

CIipaBa Ha MHOXCCTBC CHMBOJIOB Z2'1, o IMmpaBuIIy: , CCJIM CYHICCTBYIOT B Z2 qucjia

, JIIsL KOTOPBIX BBIIIOJIHECHO PaBCHCTBO

(s moOBIX i €Zon y g mo6EIx 8 €G ).

.(27) G noposx/eHa 3aaHHBIMH MOJCTAHOBKAMH n3 =n (3 =M =5) X =Sy, G geiicTByer
Ha Sn conpsykeHHUsAMM cripasa ().

. (27, 44) B rpynmne, nopoxa€HHON TaHHBIMU TTOJICTAHOBKAMH, YKa3aTh KJIACCHI COTPSKEHHO-
CTH U OIIMCATh LIEHTPAIU3ATOPHI MEPBBIX AIIEMEHTOB YKa3aHHBIX KJIaCCOB.

.(27) B rpynne, nopoxxa€HHOW JaHHBIMHU TOJICTAHOBKAMH OIMMCATh MPUMApPHBIC CHIIOBCKHE
MOJATPYIIIBL.
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47.

48.

49.

50.

(27,35) B rpymrme, mopoxAEHHOW MaHHBIMU IOJACTAHOBKAMH, OMHCATh BCE HOPMAJIbHBIC
HUKINYCCKUC NOATPYIIIbI.

(27,39) B rpynme Sa (3 = N 26 ) ppiduparorcs a8a Habopa noactanook M u K, rpynma G
MOpoKJIeHa MHOXEeCTBOM . [TocTpouts HOpManbHOE 3aMbikaHue N mHoxkecTBa K B G, mpo-

HYMEpOBaTh CMEXHbIE KJacchl 10 N U MOCTPOUTh MaTpUIly HOMepHOU Tabmuib! Kanu dak-
G

Toprpynnst N.
(27,39) B rpynne G, nopoxaEHHOW NTaHHBIMU TIOJICTAHOBKAMH, OMKMCATh JIEMEHTHI IIEHTPa

Z(G), MIPOHYMEpPOBaTh cMeXKHbIe Kiacchl G 1o Z((G) U mOCTPOUTh MATPHUIly HOMEPHOU Taod-
G

manst Komn dpaxroprpymms: Z(G)
(27,39) B rpynmne G, mopoxaEHHOW TaHHBIMU MOACTAHOBKAMH, OTIMCATh AJIEMEHTHI KOMMY-

tanta [G; Gl IIPOHYMEPOBaTh CMEXHbIE Ki1acchl G 10 [G;G] u IIOCTPOUTH MATPUILy HOMEP-
G

ot Tabuipl Kamu daxroprpymms: [G; Gl

4.1.3 Ko110KBHYMBI

K Texymeit popme KOHTpOJISI OTHOCATCS KOJUIOKBUYMBI. B kakmom m3 cemectpoB 1 — 3

MMPOBOAUTCA KOJIJIOKBUYM B LECJIAX 3aKPCIIJICHUA CTYACHTAMHA 3HAHUM TCOPCTUUCCKOI0O MaTrcpua-

Ja.

KomnnokBuyM MOXKET IPOBOAMTHCS B YCTHOW M B MUChMeHHOU ¢dopme. [Ipu 3ToM CTyneHT

JIOJKEH MOJITOTOBUTH MUCHbMEHHO OTBET (7151 yCTHOU (POPMBI — TE3HCHI OTBETA) HA JIBAa BOIPOCA

N3 MPUMCPHOI'0 IMEPCUHA TCOPCTUUCCKHX BOIIPOCOB K 3K3aMCHY, KOTOpBIfI MPUBCACH HHXC B

nyHKkTe 4.2.1. [ToJ0XUTETbHBIN OTBET CTYJCHTA MOXKET OBITh YUTEH IPH caue 3K3aMeHa.

KonnoxkBuym

1-i Bonpoc U3 mepevHst
B nyHkre 4.2.1 cpeam
BOINIPOCOB MO HOMe-
pamu

2-i Bompoc U3 meped-
HA B myHKkTe 4.2.1 cpe-
AW BONPOCOB IO HO-
MepaMHu

Homepa KkoHTpO-
JUpyeMbIX pa3je-
JIOB B TaoJaune 2.3

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

4.2 ®oHJ OLIECHOYHBIX CPEACTB A5 MPOBeIeHUs IPOMEKYTOYHOM aTTecTaluu

[TpoMexyTodHas aTTecTalys B KaKJIOM U3 YEThIPEX CEMECTPOB MPOBOIUTCS B (hOopMe IK-

3aMcCHa.

4.2.1 IlpuMepHBbIii IepevYeHb BONPOCOB K IK3aMeHaM

IlepBblii cemecTp

1. Cuctembl IMHEHHBIX YPABHEHUN U CBA3AHHbBIC C HUMU TTOHSATHS.
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2. DnemMeHTapHbIC MPeoOpPa30BaHUs HAJ YPaBHCHUSMHU CHUCTEMBI JTMHEHHBIX ypaBHeHUU. [loHs-
THE 00 YKBUBAJICHTHOCTH CUCTEM (HMJUTFOCTPAIIHS).

3. Cxema J10Ka3aTeNIbCTBA TEOPEMBI 00 SKBUBAJICHTHOCTH CUCTEM JIMHEHHBIX ypaBHEHUH.
4. Meton 'aycca pemieHns cucTeMbl TMHEWHBIX YPaBHEHU.

5. MccnenoBanue CUCTEMBI JIMHEWHBIX YPABHEHUN CTYIIEHYATOrO BUJA.

6. ApudMeTHIECKOE MPOCTPAHCTBO CTPOK R ”, MOAIPOCTPAHCTBO.

7. CucTema OTHOPOIHBIX JTMHEHHBIX YpaBHCHUH (JIeMMa U CIIEACTBUE U3 HEE).

8. IIpocTpaHCTBO pelieHUuH CHUCTEMBbl OJHOPOJHBIX JIMHCHHBIX ypaBHEHHUH, (QyHIaMEHTaIbHAs
CHCTEMa PEIICHUN.

9. Anroput™m HaxoXJaeHHS (pyHIAaMEHTaJIbHON CHCTEMBl PELICHUH CHUCTEMBI OJTHOPOJIHBIX IIH-
HENHBIX YpaBHEHUH (MIUIIOCTpALMS).

10. CBs13p MEXy MHOYKECTBAMU PELICHUN HEOJHOPOJHOW M aCCOLMUPOBAHHOM C HEW OJTHOPOJ-
HOM CUCTEMBI IMHEHUHBIX YPABHEHUM.

11. Anroput™M HaxOXJICHHUSI OCHOBHBIX PEIICHHH CHCTEMbl JIMHCHHBIX YpaBHEHHH (MJUTIOCTpa-
s).

12. Marpuiibl, UX BUABI U CBSI3aHHBIC C HUMU TTOHSTHS.
13. CnoxeHue (BRIYUTAHNE) MATPHI] 1 YMHOKEHUE MaTPHI] HA YKCJIa, CBOMCTRA.
14. YMHOXEHHE MaTpHLl, CBOMCTBA.

15. IlepecTaHOBKM 7 CUMBOJIOB, MX YUCJIO. YETHOCTh NIEPECTAHOBKU U €€ U3MEHEHHE IIPU TPAHC-
MO3ULIUH. UKCIIO YETHBIX ¥ HEUYETHBIX I1EPECTaHOBOK.

16. [loxcTaHOBKY #-H CTENEHU, UX YUCIIO. Y MHOXKEHHE MTOCTAaHOBOK (3aBUCUMOCTh pPE3yJIbTaTa
OT BBIOOpA TEPMUHOJIOTHH ).

17. YeTHOCTH MOACTAHOBOK /-1 CTEIICHH, €€ He3aBHUCUMOCTh OT BHa 3al1CH MOACTaHOBKHU. Unc-
JIO YETHBIX U HEYETHBIX ITOJICTAHOBOK.

18. Onpenenenne onpeaenutens n-ro nopsaka. [Ipasuna Cappuyca.
19. CBolicTBa onpeaenuTeneii.

20. ANTOpUTM BBIYHMCICHUS ONPEACTHUTENs] C MOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUN Haj
cTpokamu u cronbramu. [Ipumepsl. Kpurepuii paBeHCTBa onpeAeauTess HyJTIO.

21. Pa3nosxeHue onpeneauTens Mo CTpoke (cTonoIry).

22. O6paTHast MaTpuIia, BEIBOJ €€ hopMyJbl. J[Ba criocoba BEIUMCIIEHUS] OOpATHON MaTPHILIBI.
23. ®opmynupoBka Teopemsl Jlamnaca. CiaeacTBUs U3 TEOPEMBI.

24. Onpenenurtens MPOU3BEICHUS MaTpull, (hopmyaupoBka Teopembl bune-Kommu. [Tpumepsr.
25. Paur cucTeMBI CTPOK IpocTpancTa R ”.

26. [IpuBeneHne MaTpHIIBI C TTOMOIIBIO DJIEMEHTAPHBIX MPEe0Opa3oBaHUi HaJl €€ psAaaMu K KaHO-
HUYECKOMY BUAY (MIJUIFOCTpALs).

27. Metoa okaliMJI€HUsI MUHOPOB (WJLITIOCTpALIKs).
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28. IIpaBuno Kpamepa pereHus: CUCTEMbI IMHEWHBIX YPAaBHEHUN (MIJUTFOCTpALTHS).

29. Teopema Kponekepa-Kanemmu (popmynuposka). O6o6uiennoe npasuio Kpamepa perienus
CUCTEMBI JINHEWHBIX YPaBHEHUH (WJUIFOCTpaLus).

30. OToOpaxeHnss MHOXKECTB U CBSI3aHHbIE ¢ HUMU NOHATHS. [IprMepsl.

31. Buasl oroOpaXkeHnii MHOXKECTB C MJUTIOCTpALMEl Ha IpuMepax.

32. IIpeobpa3oBaHus MHOXKECTBA, UX YMHOXeHHE. CHUMMETPpHUECKII MOHOU/T TpeoOpa30BaHUIA.
33. [loacTaHOBKH MHOXKECTBA, UX YMHOXeHHUE. CUMMETpUYECKas TPyIIa NOICTAaHOBOK.

34. I'pynnonibl, UX BUIBI U IPOCTEUIIINE YTBEPKICHHUSI.

35. TepMHHOJIOTHS B TEOPUH TPYHIOUIO0B. [[puMepbl rpylnonioB pa3anyHbIX BUIOB.

36. OnpeneneHue Kosblia U onpesesneHue nos. IlpuMep nmoss U npuMep KoJibla, He SIBIISOLIE-
roCsi TIOJIEM.

37. Buabl KoJiell, IpUMeEpPBI KOJIELl Pa3IMUHBIX BUOB.
38. Onpenenenne BEKTOPHOTO MPOCTPAHCTBA HAJl TIOJIEM, IPUMEPHI BEKTOPHBIX IIPOCTPAHCTB.

39. Onpenenenue anreOpsl HAJT TTOJIEM, IPUMEPHI anTeop.

Bropoii cemecTp
HOCTpOeHI/Ie I10JI1 KOMIIJICKCHBIX YHUCECII.
Anrebpanyeckasi popMa 3aMCH KOMITJIEKCHOTO YUCJIa M CBSI3aHHBIC C HEIO TTOHSATHS.
ConpsikeHrne KOMIUIEKCHBIX YHCEeIl, CBOMCTBA.

Mopynp KOMILIEKCHOT'O YHCIIa, HEPABEHCTBO TPEYTrOJIbHUKA.

A e

Tpuronomerpuyeckas ¢popma 3aMCH KOMIUIEKCHOTO YHCIIa, MYJIbTUIIIIMKATUBHBIE CBOMCTBA
MOJyJI U apTyMEHTA.

6. JleiicTBuS HaJ KOMIIEKCHBIMU YUCIAMU B KOMIUIEKCHOH IJIOCKOCTH C TIOMOIIBIO HUPKYIS U
JIMHEHKH.

7. ®opmyna Myaspa.

8. W3BieueHne KOPHEH M3 KOMILUIEKCHBIX YUCEIL.

9. lluknuyeckas rpynmna KOpHEH n-i CTENEHU U3 €IUHUIIEL.

10. Konb1io MHOTOYJIEHOB OT OJJHOM NEPEMEHHOIA.

11. Jlenenue ¢ ocTaTKOM B KOJIbIIE MHOTOYJICHOB.

12. JlenumMocTs MHOTOUYJIEHOB, CBOMCTBA.

13. HOJ1 u HOK mHorouneHos, anroput™ EBxiua.

14. lepsas popmynuposka Teopemsl besy. Cxema ['opHEpa U HEKOTOPEIE €€ NPUMEHEHHS.
15. Bropas popmynuposka teopembi Besy. Kparnocts kopHst MHOTOUIEHA. [IpUMepBL.
16. Otnenenue KpaTHBIX KOPHEH MHOTOUJICHA.

17. DxBuBanenTHBIE GOPMYIUPOBKU OCHOBHOM TEOPEMBI AlIreOpHL.
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18. ®opmyssl Buera.
19. Kanonnueckoe npencrasnenue maorowieHos B R[x] u C[x].
20. UnTepnonsunonnas Gopmyiia Jlarpamka.

21. Jluneiinas 3aBUCMMOCTb ¥ HE3aBUCUMOCTH CHCTEMBI BEKTOPOB BEKTOPHOTO MPOCTPAHCTBA,
MPOCTEUIIINE CBOMCTBA.

22. JleMMa 0 KOJHYECTBE BEKTOPOB B JINHEMHON HE3aBUCUMOW CUCTEME, SIBIISIFOLLUXCS JTUHEH-
HBIMH KOMOUHAIIMSIMU BEKTOPOB JIPYTON CUCTEMBI.

23. MakcuMaibHast TMHENHO HE3aBUCUMAs TIOJICHCTEMA, PAHT CHCTEMBI BEKTOPOB.
24. Ba3uc BEKTOPHOTO MPOCTPAHCTBA, PA3MEPHOCT.
25. Marpuua repexosia oT 0JHOro 6a3uca MPOCTPAHCTBA K JIPYTOMY, €€ CBOMCTBA.

26. Koopaunarsl BEKTOpa B 3a1aHHOM 0a3UCE U UX M3MEHEHHUE TIPU MEPEXOJIE K APyromy 0azucy
IPOCTPAHCTBA.

277. V3oMOp(pu3M BEKTOPHBIX IIPOCTPAHCTB.

28. Teopema 0 pa3MEPHOCTH CyMMBI U IEPECEYEHUH MTOAIPOCTPAHCTB.
29. Tpsmas cymma IOAMPOCTPAHCTB.

30. EBKIMI0BO MPOCTPAHCTBO, CBOMCTBA CKAISIPHOTO MPOM3BEIECHHS.
31. Hepasenctso Komm — ByHsKOBCKOTO.

32. MeTpuueckue COOTHOIIEHUHS B €BKIIMI0BOM MPOCTPAHCTBE.

33. OproronanbHas ¥ OPTOHOPMUPOBAHHAS CHCTEMBI BEKTOPOB €BKJIMI0BA MPOCTPAHCTBA, HE-
KOTOpPBIE CBOMCTBA.

34. TIpouecc oproronanusanuu 'pamma — IlIMuaTa CHCTEMBI BEKTOPOB €BKIM0BA IPOCTPAHCT-
Ba.

35. CymecTBOBaHHE OPTOHOPMHUPOBAHHOTO 0a3KMca B KOHEYHOMEPHOM EBKJIHI0OBOM MPOCTPAH-
ctBe. JleicTBUS HaJl BEKTOpaMU B KOOpAWMHATHOM (popme.

36. OproronanbHOe JOMOJIHEHHE K TIOANPOCTPAHCTBY KOHEYHOMEPHOTO E€BKIIMIOBA MPOCTPAH-
CTBa, Pa3/IoKEHUE MPOCTPAHCTBA B NPSIMYI0 CYMMY IMOANPOCTPAHCTBA M OPTOTOHAIBHOIO
JIOTIOJTHEHHS K HEMY.

37. OproronanbHast NpOEKIKs BEKTOPA HA HOANPOCTPAHCTBO.

38. EBknnmoB n30Mopdusm.

39. YuuTapHOE NpOCTPaHCTBO, CBOMCTBA CKATISAPHOTO IIPOU3BEICHUS.

40. MeTpuueckue COOTHOILIEHHUS B yHUTApHOM IIPOCTPAHCTBE, HepaseHcTBO 1lIBapia.

41.Bonpocsl, CBI3aHHBIE ¢ OPTOrOHAIBHOCTBIO B YHUTAPHOM MPOCTPAHCTBE.

Tpernii cemecTp

1. Jluneiinble 0TOOpa)KEHHUS U ONEPATOPBI BEKTOPHBIX MTPOCTPAHCTB.

2. Marpuna JUHEHHOTO OTOOpaKEHUS B HEKOTOPHIX Oaszmcax mpoctpaHCTB. KoopamHaTel 00-
paza BeKTopa MpH ero TUHEHHOM 0TOOpaKECHHH.
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N ok

10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

24.
25.

26.
27.
28.
29.

30

W3meneHne MaTpuIlbl JIMHEHHOTO O0TOOpakeHus (ormepaTopa) Mpu U3MEHEHUH 0a3uCcOB IpO-
CTPaHCTB.

O0pa3 u aapo TMHEHHOTO OTOOPAKEHUSI.
Panr u gedext nMHEeHHOTO 0TOOPAKEHUS, X CyMMa.
[IpocTpaHcTBO TMHEHHBIX 0TOOpaXKEeHMIA, are0pa JIMHEHHBIX OIepaTopoOB.

HeBbipoxxnenHnoe nuHelHoe otoOpakenue. [lomHast muHelHas rpymna HEBBIPOKICHHBIX JIH-
HEHHBIX OIIEpaTOPOB.

N3omopdhu3mM mpocTpaHCTBa JTUHEWHBIX OTOOPaKEHUN MPOCTPAHCTBY MPSIMOYTOIBHBIX Mart-
pHuiL.

N3omopdusm anredpsl (Tpymibl HEBBIPOKIACHHBIX) OTMIEPaTOPOB ainredpe (Tpymme ¢ HeHyIe-
BBIM OHpGIICJII/ITCJIeM) KBaJpaTHBIX MaTpHUII.

WuBapuaHTHbBIE MOAIPOCTPAHCTBA JIMHEHHBIX OMEPATOPOB, HHBAPUAHTHOCTh 00pa3a u sjpa
ONEPATOPHOTO MHOTOUJICHA.

[Ipsmast cyMMa JIMHEHHBIX ONIEPaTOPOB.

CoOcTBeHHbIE BEKTOPHl M COOCTBEHHBIE 3HAUEHUS JHHEHHBIX ONEpPaTOpOB, COOCTBEHHBIE
MOANPOCTPAHCTBA.

JlnaroHanu3upyeMsble JIMHEUHBIE OIIEPATOPBI.
XapakTepuCTUIECKUM MHOTOYJIEH KBaAPATHON MaTpPHIIBI (O1epaTopa).

PasnokeHne npocTpaHcTBa B IPSAMYK0 CYMMY HHBAPUAHTHBIX IOAIPOCTPAHCTB OTHOCH-
TEJIBHO OIIEpaTOpa ¢ MOMOLLBIO MHOTOYJIEHOB.

KopneBble noanpocTpancTBa JUHEHHOTO orepaTopa.

Teopema ['amunpToHa — Kanu.

MuHUMaNIBHBIM MHOTOWIEH ONIEPATOPA.

[TonsiTHE 0 )KOpPAAHOBOM HOPMAIBHOM (POpPME MATPHITHI ONIEpaTopa.

MunumansHbii MHOrowieH u JKH® maTpuiel oneparopa, KpuTepuil JuaroHaaIn3upyeMOoCTH
oreparopa.

ComnpsikeHHOE OTOOpaKEHUE K JIMHEHHOMY OTOOpPa)KEHUIO YHUTAPHBIX (€BKJIMIOBBIX) MPO-
CTPAHCTB, €T0 CYIIECTBOBAHUE U €JMHCTBEHHOCTb.

Marpuia conpsipkeHHOro 0TOOpaXKeHHsI B OPTOHOPMHUPOBAHHBIX Oa3Hcax.

Pasnoxenune yHuTapHOTO (€BKJIHMIOBA) IMPOCTPAHCTBA B MPAMYIO CYMMY sipa orieparopa u
o0pa3a ConpsHKEHHOTO oIeparopa.

Teopema lllypa 115t AMHEWMHOTO oniepaTOpa YHUTAPHOTO POCTPAHCTBA.

HopManbHbIii oriepaTop YHHTapHOTO MPOCTPAHCTBA, CYIIECTBOBAHKE IS HETO OPTOHOPMU-
pOBaHHOTO 0Oa3nca U3 COOCTBEHHBIX BEKTOPOB.

YHUTapHBIN OIlepaTOp YHUTAPHOIO IPOCTPAHCTBA, KPUTEPUHM YHUTAPHOCTH OIIEpaTOpa.
OPMHUTOB ONEPATOP YHUTAPHOTO MIPOCTPAHCTBA, KPUTEPHH.
OpToroHanbHbI 1 CHMMETPUUECKUN ONIEpaTOPhl EBKJIMIOBBIX IPOCTPAHCTB, CBONCTBA.

Ksagparnunas dopma, ee matpuria u panr. MismeHeHue marpuiibl GOpMBI MPU JTMHEHHOM
npeoOpa3oBaHNU IEPEMEHHBIX.

. IIpuBenenune kBaapatuaHoi hopmbl MeTOI0M Jlarpania kK KAHOHHYECKOMY BUITY.
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31.
32.
33.
34.
35.

AN

~

HopmainbsHblii BUA KBaJIpaTUIHBIX (GOPM.

3aKOH MHEPLMH ACHCTBUTEIbHBIX KBAIPATUYHBIX (POPM.
Pacnianaromuecs: KBaapaTHuHbIe (OPMBI.

[TonoxkuTenpHO oIpeesieHHbIe KBaApaTUUHbIE (POPMBI, KpUTEPHIl.

[IpuBeneHne AEWCTBUTENBHON KBaApaTHUHOW (HOPMBI K KAHOHMYECKOMY BHIY C TIOMOIIBIO
OpPTOTOHAJIBHOTO MTPE0Opa30BaHUs IEPEMEHHBIX.

YeTBepThlil ceMecTp

Jlenenue ¢ ocTaTtkoM 1 6€3 ocTaTka B KOJbBIIE IENbIX yucell. AnroputM EBkinga Haxoxie-
Hust HOJI v ero TMHEHHOTO MpeICTaBICHUS C MILTIOCTpAllUe Ha TpuMepe.

OcHoBHas Teopema apudmeTuku, GyHKIus Ditiepa.

CpaBHeHHE LIETBIX YHACEN 10 HATYPAJILHOMY MOJYJIIO, CBOMCTBA.
PemreHre nuHENHBIX CPAaBHEHUN U CUCTEM JIMHEHUHBIX CPABHEHU.
Teopembr Depma, Ditsiepa u BusbcoHa.

Anrebpanueckue ypaBHEHHs HaJ KOJIbLIAMHU KJIACCOB BbIUETOB. HenmpuBoanMbIe MHOTOUIIE-
HBI HaJl IOJIEM Zjp, TIE P — IPOCTOE YHUCJIO.

AJITOPUTM MOCTPOEHHS KOHEYHOTO 110J1s1 GL(p")c MiLTrocTpaleil Ha IpuMepe.
['pynmonapl, UX BUIBI, TPOCTEHIIINE CBOWCTBA, TPUMEPHI.

Tabmuma Kanu (Homeprast Tabnuia Kanm) KoHEUHOTO Tpymnmonaa, n30Mophu3M IpyMIInou-
noB. [Ipumepsl.

10. I'pynna, noarpynna. Kpurepuu noarpynmsl. J(uarpamMMa HoOArpynn KOHEYHOW TIPYIIIBL.

11.

[Ipumepsl (agauTUBHAs TPyMIa KOJbIA KIACCOB BBIYETOB IO HATypalbHOMY MOJIYIIIO,
MYJIBTUIUIMKATUBHAS TPYIINa KOMIUIEKCHBIX KOPHEHN U3 €IMHUIIbI 3alaHHOM CTENIEHM).

[ToncTaHoBKM 7 CUMBOJIOB, UX YMHOKEHHE (B JICBOW M B MPaBOW TEPMUHOJOTHAX) U pa3-
nuuHble popMbl 3anucu. [Ipumepsr.

12. CummeTpudeckas rpynma MnojacTaHoBoK S ,. [Ipumepsl rpynn moACTaHOBOK MajbIX MOPSI-

13.
14.
15.

16.
17.
18.

19.

20.

KOB C AMarpaMMaMH UX MOATPYIII.
[Toporkaroree MHOKECTBO 3JIEMEHTOB (TIO)TPYIIIBI, 0003HAYEHUS, CBOMCTBA U TIPUMEDPHI.
TeopeMa 0 BUE 3JIEMEHTOB I'PYIIIIBI, IIOPOKAEHHON JaHHBIM MHOKECTBOM €€ DJIEMEHTOB.

Teopema Komu (¢ gokasarenbcTBoM) 00 m3omopdu3Me Tpynmbl MOpsAaKa 7 MOATPYIIIE
CUMMETPUYECKOW TPYIIBI MOJACTAHOBOK S , (MIPEICTaBICHHE KOHEYHOW TPYIIBI MOACTA-
HOBKaMH).

CMexHbI€ KI1acChl TPYNIIBI 110 MOATPYIIE, CBONCTBA U IPUMEPBI.
Teopema Jlarpan»a 11 KOHEUHBIX TPYII (C 1OKA3aTEIBCTBOM).

[Mopsimox snementa rpymnmbl. [{uknudeckas (mom)rpynmna. M3omMopdusM HUKIHMYECKUX
IPYIII PaBHBIX MOPSIAKOB.

[Toarpynmbl KOHEYHBIX W OSCKOHEUHBIX HMUKIWYECKUX Tpymil (POPMYITUPOBKH YTBEPXKJIE-
HUH C WUTIOCTPALMSIMU Ha IPUMEPAX).

ITonstue o neBo (IIpaBO) CTOPOHHEM JEHCTBUM IPYyMNIbl HA MHOXecTBe. IIpumMeps! neict-
BHI (JIECTBHE TPYIIIHI MTOJCTAHOBOK 71-0¥ CTETICHH HAa MHOYKECTBE CUMBOJIOB N ;,, T€HUCTBUS
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MOATPYIIIILI JICBBIMH WJIU IIPpABbIMU CABHUI'dMHU, @ TAKKC COIPAKCHUAMU Ha MHOXKCCTBC 3JIC-
MEHTOB CaMOU TPYIIIIBI).

21. OpOuTsl Npu ASHCTBUM IPYIITIHI HA MHOXKECTBE, CBOMCTBA M IPHUMEPBHI.

22. CranmioHapHas MoArpymnma (CTaduaIn3aTop CUMBOJIA) TIPU ACHCTBUU TPYIIBEI HA MHOKECTBE.
IIpumepsl.

23. Konu4ecTBo 37€MEHTOB B OpOUTE, MPHU JACHCTBUM KOHEYHOW IpyIIbl HA MHOXKecTBe. [1pu-
MEDBL.

24. Jlemma bepHcaiina o xonmuecTBe OpOUT MPH NEUCTBUM KOHEYHOW TPYMITBI HA KOHEYHOM
MHO)kecTBe. [Ipumep.

25. ConpsixeHHe 2JIEMEHTOB TPYIIbl, CBOMCTBA. CONpsHKEHUE MOJCTaHOBOK, TPUMEPHI.

26. Knaccbl conpskEHHOCTH TPYIIIBI, LEHTPAIU3aTop 3eMeHTa rpynnsl. [lopsaok kiacca co-
NPsKEHHOCTH KOHEUHOU rpynmbl. LlenTp rpynmsl. [Ipumepst.

27. ConpsikeHue MOATPYIIIbI TPYIIbI, cBoMCTBA. Kiacchl conpspKEHHBIX MOATPYNI IPYMIIH,
HOPMAaJIM3aTop noArpynmnsl. [Ipumepsr.

28. Teopema CuioBa (hopMynupoBKa 4ETHIPEX YACTEH U 10KA3aTENbCTBO « Cyuyecmeosanusy).
29. UnmocTpanusa TeopeMbl CUI0Ba Ha MPUMEPAX TPYII MaJIbIX MOPSIKOB.

30. HopmanpHas noArpymnmna rpymisl, 3KBUBaJECHTHBIE ONPEAETICHUS U IPUMEPHI.

31. @akToprpymnmna, onpeaeICHUE U MPUMEPHI.

32. 'omoMop¢u3MBbI IpyIl, CBOWCTBA U BUIBL. S1apo u 06pa3 romomopdusma, HOPMAIHLHOCTb
aapa.

33. OcHOBHas TeopemMa O roMoMop(du3Max Trpymi ¢ J0Ka3aTeNbCTBOM M HIUIIOCTpalued Ha
npumepe.

4.2.2 CnMcOK THNOBBIX MPAKTHYECKHUX 3aJaHMil (U1s1 Ta0OpaTOPHBIX 3aHATHUN, KOH-
TPOJILHBIX pabOT M K3aMEHOB)

1. Haitnure MHOKECTBO pelIeHui CHUCTEMBI JIMHEMHBIX ypaBHEHHI
x, —4x, -x, +3x, =-3
-2x, +8x, +3x, —-8x, =8°
-x, +4x, +2x, -5x, =5

2. Haiigure QyHIaMEHTaIbHYIO CUCTEMY PEIICHUH CHUCTEMBI JIMHEHHBIX OJHOPOJIHBIX ypaBHE-
HUHI

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

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

3 4 | 2 9 8

3. Beruucnure Mmatpunty AB —2C ,ta€  4_|1 2| B:( j, C=|4 3
4 3

2 1 3 2
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4. C momompl0 3JIEMEHTapHBIX MPeoOpa3oBaHUl HaWIUTE MATpHUIly, OOpaTHYIO K MaTpHIIC
11 2
10 1|
2 1 2
1 1T 0
5. Ilo ¢popmyrne HaiinuTe MaTpuIly, 0OOpaTHYIO K MaTpHULE 1 o0 1
2 1 2
6. Pemute cuctemy JIMHEHHBIX YpPaBHEHUN 4x =5y =4 MaTPUYIHBIM CITIOCOOOM.
S5x +2y =3
2 1 2
7. Pa3noxure onpeneanuTeb a b o™ OYKBEHHOMY psIZly.
1 3 3
. . -7y =3
8. Pemmte cucremy JUHEMHBIX YpaBHEHUHN no npaBuwiy Kpamepa.
4x +3y =5
56 1 3
9. C noMoIIIbI0 3JIEMEHTAPHBIX MPe00Pa30BaHUl BEIUUCINUTE ONPEACTUTENh 2 3 -1 2,
2 3 0 1
4 6 -1 2
10. Metonom OKalMJIeHUS MHHOPOB BBIYUCIIATE paHr MaTpPHUIIbI

2 -3 1 =2 1
-4 6 -2 4 -2/
4 -6 2 1 1|
2 -3 1 3 0

A:

11. Tlo o06oOmennomy mnpaBuiry Kpamepa pemmre cucreMy JUHEHHBIX ypaBHEHHMH

2x, -3x, +x, -2x, =1

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

12. Haiinure kakyro-HHOYyAh MaKCUMaJbHYIO JUHEWHO HE3aBUCUMYIO TOJICUCTEMY CHCTEMBbI
CTPOK U], Uy, U3, Uy, THC
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u = (3;-2;1-2),
u, = (6;-4;2,-4),
u, = (3:-2;1,-3),
u, = (6;-4; 2;-3).

13. Ctpok# u;, uy, u3, Uy BBIPA3UTE JIMHEHHO Y€pe3 CTPOKH MOJICUCTEMbI, HAWJICHHON B 3aJlaHUU
12.

14. B nuneitHOU 060n0uKe L (uj, u,, U3, Uy) HAWOUTE TaKOW Oa3uc, YTOOBI CyMMa KOMITOHEHT Ka-
K101 ero cTpoku Obljia paBHa 3.

3 .
15. Tlokaxwure, 9YTO CUCTEMa CTPOK V;, V2, V3 00pa3yeT 6a3uc NpocTpaHcTBa R ° U HalaAUTE KOOp-
JTUHATHI BEKTOPA v B 3TOM 0asmuce, r1e

vw= (2:12),
v,= (L1,
v, = (Z2;1),
v= (1;-2;1).

16. [IpencraBbre B anredpandeckoit popmMe KOMILIEKCHOE YHCIIO

u_3—2z’+(l—i)(l+2z’)
2-1

17. Pemnts ypaBHeHue X P - (4+1)x+5—i=0 u sanucars ero KOMIIEKCHbIE KOPHH B

anredpandeckoit hopme.

J3i-1

1—i

\/g_l 10
1-i

18. IIpencTaBuTh KOMIJIEKCHOE YUCIIO Z = B TPUTOHOMETPHUECKOU popme.

19. IIpeacTaBUTh KOMILIEKCHOE YUCIO » — B anredpanyeckoit popme.

J3i—1
1—i

20. Beinucath Bce KOMIUIEKCHBIE KOPHU IIATOW CTENEHU U3 UUCIA Z =

. 5 4 3 2
21. HaliTh 4acTHOE M OCTaTOK IPH JCJICHHH MHOrowieHa X -+ 5x"+6x —2x" —3x+1

Ha MHOTOYIECH 5X4 + 20)€3 +1 8)62 —4x-3.
3 2
22. Pasnosxkuth MHorowien 2X —3X~ + 1 no crenensm 6unoma x+3.

. 4 3 2
23. HaiiTu pauroHaJIbHbIE KOPHU MHOTOWJIEHA 3x"—8x"+7x" —8x+4u ONPENETUTh UX
KpPaTHOCTb.
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. o N 4 3 2

24. Haiinure HanOompmuii OOIIUH JEJUTEND f (x) =x -2x—x" —x+3 u
3

g(x)=x" —1.

25. Haiinute nuHEHHOE TpEACTaBIEHWE HAMOOJBIIET0 OOIIEero JCIHUTENI MHOTOWICHOB

f(xX)=x"-2x-x"-x+3 u g(x)=x"-1.

. 3 3 3
26. JlanHbIit MHOTOUJIEH X;~ + X7 + Xx3° — 2x;x; — 2X;X3 — 2X,X3 IPEJCTABUTh B BUJIE MHOTOWJIECHA
OT 3JIEMEHTAPHBIX CHUMMETPUYECKUX MHOTOUWICHOB.

27. Haiitu opToHOpMHpOBaHHBIN 0a3zuc moanpocrpanctea U = L (a;, a,) eBKIMI0BA MPOCTPAH-
ctBa RY, e a;=(1,0,-2,2), a-=(2,3,-4,4).

28. HaiiTu opTOroHaIbHYIO MPOEKIMIO U OPTOTOHAJBHYIO COCTaBIsIoNyIo Bekropa b = (3,1,0,3)
Ha noanpoctpancTso L ((1,0,-2,2), (2,3,-4,4)).

29. Haiitu 6a3uc OpTOTOHATBLHOTO JIOTIOHEHUS B R? noanpocTpancTBy L (a;, ay), rne a;=
(1,0,-2,2), a;=(2,3,-4,4).

30. Haiftu xocuHyC yria MeXIy BeKTopamu c;= (2+i, -2) u c,= (1+i, 1-i) yHUTaApHOTO TpPO-
crpascrsa C°.

31. Haiitu xakoil-HHOy/h BEKTOP €IMHUYHOMN JJIMHBI B YHUTAPHOM TPOCTPAHCTBE ’, KOTOPBIN
OpPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) U UMEEeT BEIIECTBEHHYIO NIEPBYIO KOMITIOHEHTY.

32.IlpuBecTy BEMIECTBEHHYIO KBaIpaTUIHYIO opmy 2x;x; - x;° METoIOM Jlarpanxa K KaHOHH-
YECKOMY, a 3aTeM U HOPMaJbHOMY BHUY.

33. OmpenenuTh paHr, MHACKCH HHEPIMH M CUTHATYPY NaHHOW KBaApaTUYHON (HOpPMBI 2X;X) -
)C22.
34. Pa3noxxuTh B MPOU3BEIECHUE JIBYX BEIICCTBCHHBIX JUHEHHBIX (POPM KBaIpaTHUHYIO (OpMY

3)C12 + 4)622 - X32 + 8x x> + 2xx3.

35. BolsicHUTh, Kakoe M3 JIByX OTOOpaskeHHi R B R, OIpEJICICHHBIX 110 TPaBUIaM (X, X2,)
= (x-1, x;+x3) w0 (X, X3) = (2x2, 2x;-x3)  VX5,X2¢R, ABIACTCS TMHEHHBIM OTIEPATOPOM U YKa-
3aTh €ro MaTPHILY B CTAHAAPTHOM 0a3Hce IPOCTpaHcTBa R-.

36. Jluneiinbiii omepatop A mpoctpanctBa R’ B 6asuce q; =(0,1), ¢ =(l,1) umeer MaTpuIry

[A] = ( ) OJ’ a JIMHEHHBIN orepaTop B TOro ke MPOCTPaHCTBa B CTaHIAPTHOM Oazuce €;,e; —

1
marpuny [Bf. = ( 5 J Haiitu marpunyy [AB-2A4],.

0
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4 2 -5
37.Martpuna |6 4 —9| sBiIfeTcs MaTpULEd JMHEHHOrO omepaTropa IpPOCTPaHCTBA R B
5 3 -7
cTtangapTHOM Oa3uce. Halimure cOOCTBEHHbBIE 3HAUCHUSI U BCE COOTBETCTBYIOIIUE UM COOCTBEH-
HbIE BEKTOPHI OTIepaTopa.

38. JIuneiinsie omepatop A mpoctpanctBa C° B 6asuce q; =(-1,0), g =(1,-1) uMeeT MaTpuILy

0
[A]4= (1

) J Haiitu matpuny [4*/,,.
i

39. BbISICHUTH, Kakve M3 CIEAYIOIIUX YEThIPEX JUHEUHBIX OMEpPaTOpPOB MPOCTPAHCTBA c

0 -1\(0 —iY(—-i 0)(O0
UMEIOIIUX MATPHIILI BHJIA Lol 1Mo il oo B CTAHJAPTHOM Oa3uce, SBIISIOTCS
i

HOPpMAJIbHBIMU, YHUTAPHBIMHU WUJINU SPMUTOBLIMHU.

40. Yka3aTh OpTOroHaJgbHOE MpeoOpa3oBaHUE MMEPEMEHHBIX, TPUBOJISINEE BEIICCTBEHHYIO KBaJI-
2 2 2
patuanyto dopMmy Ix;” + 8x,° + 5x37 — 4x,x; - 8x;x3 — 4X,X3 K KAHOHUYECKOMY BHITY.

41. JInneiinple MOANPOCTPAHCTBA L, M L, IPOCTPAHCTBA R* HATAHYTHI HA CUCTEMBI BEKTOPOB
a,,a,,ay U b, b, b, COOTBETCTBEHHO. HaiiTn 0a3uc cyMMbl U pa3sMEpPHOCTb IEPECEUEHUS MO-

NPOCTPAHCTB L, U L,,THAE

a =(LLL1),a, =(1-1;-1),a, =(1;-1;1;-1),
b, =(L;=-1;-1;1),b, =(2;-2;0;0), b, = (3;-1;1;1)

42 Haiitn 6a3uc nepecedeHus NOAMPOCTPAHCTB L, U L, W3 3afaHus 41.

43. Haiitu x0pJaHOBY HOPMaJIbHYIO (pOpPMY MaTpHUIIbI JIMHEHHOTO OorepaTropa MpoCTPaHCTBa R’,

1 2 -1
MaTpuIila KOTOPOTO B CTAHAAPTHOM 0a3uce UMEET BH]I 7 5 _3
3 7 -4

44. Haiitn 6a3uc mpoCTpaHCTBA R, B KOTOpPOM MaTpulia orneparopa u3 3aaaHus 43 uMmeer >kop-
JTAHOBY HOPMaIbHYIO (hOpMYy.

45. Haiitu coOCTBEHHBIE MTOANIPOCTPAHCTBA onepaTopa A : R >R’ MaTpHulia KOTOpOro B CTaH-

2 1 3
JapTHOM Gasuce UMEETBUI || 5 6 |-
3 6 8

46. HaiiTu OpTOHOPMHPOBAHHBIN Oa3HC, COCTOSIINI 3 COOCTBEHHBIX BEKTOPOB oreparopa A u3
3aganus 45.
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47. Haiitu opToroHajibHyt0 Matpuily 7' ¥ AMaroHaIbHYIO MaTpully B, 71 KOTOPBIX BBITOJIHSIET-

1 2 2
cs paBenctBo B = T'AT, riie A = 2 1 2
2 21

48. BbIACHUTH UMEET JIU ypaBHEHUE X’ =4 petienue B Konble Mmatputl Mz3(R), rne A =

1 3 0
3 5 2
0 2 -1

49. HaiiTn opTOHOpMHUPOBaHHBIN O0a3uc moanpocTpancTBa U u3 3aganus 49.
50. Haiitn OPTOTOHAJIbHYIO MPOEKIINIO BEKTOpa \% Ha MOJITPOCTPAHCTBO

U=L(v,vV,,v,,v,) eBKINI0OBA POCTPAHCTBA R’ tne
v, = (LLLD, v, =(0:2;0;2), v, = (2;0;0;2), v, = (L;-13),
v =(2;0;-2;0)

51. Haiitu 6a3ucer o06pasza u siapa orneparopa MpoCTPaHCTBA R, y KOTOpPOro Marpuiia B CTaH-
JapTHOM 0a3uce ATOro MPOCTPAHCTBA UMEET BH/T

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

54. IlpencraButh B BUJE MPOU3BEICHUS HE3aBUCUMBIX LIMKJIOB B CHMMETPUYECKOM Tpymiie Sy

1 23 45 6 7 89

-2007
U OIIPEJCIIUTh €€ YETHOCTb.
58479 36 21

IMOACTAaHOBKY (

55. Moctpouts Tabmuubl Koy 1as MynbTUIIMKATUBHOM Trpymnbl 41 M ajauTUBHOl
rpynisl Zy, 10Ka3aTh U30MOP(U3M ITUX TPYIIL.

56. B agaAuTUBHOM rpymnme KJIaCCOB BHIYETOB £ g yKa3aTh BCE €€ MOATPYIIIIbI.

57. Pa30uTh CUMMETPHUYECKYIO TPYIITY MOJICTAHOBOK $3 Ha JIEBbIE CMEKHBIE KIIACCHI 110 MO~
rpynne H= {e; (23)}.

58. TIoKa3aTh, 4TO KOO BEIYETOB IO MOLYIIIO p° HE H30MOP(HO MO0 U3 p° SNEMEHTOB.

59. CocraBuTh TaOIUIly YMHOXKECHHUS U JEICHUS JUIS KoJel Zy U Zog u juist nosied GF(4) u GF(9).

60. [lng 3agaHHON MaTpUIlbl pa3mepa pZ Ha pz, rae p=2 uinm p=3, NIpOBEPUTH, ABISAETCS JIU OHA
Tabnuiei ymHoxxenus B none GF( pZ ) IpU KaKoW-1100 HyMepaluy 3JIEMEHTOB 3TOTO MOJIS.

61. PeanuzoBaTh anropuT™ AENEHUS B KOJbLE BHIYETOB Z, (YUUTHIBAsI BO3SMOKHOCTD IOJTYyYEHHS
HEOJHO3HAYHOTO Pe3yIbTaTa).

62. JlaHo k B3aMHO MPOCTHIX HATYPAIBbHBIX umcen m; >1. Jlns nmoboro Habopa k 1enbIx ducesn

o k .
a;, HaiiTy uenoe a < [ [,m; , Taxkoe, 4t0 a = a,(modm,), Ansa Beex i o1 1 no k.
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63.
64.

65.

66.

67.

68.

69.

70.

O0600UWMTH MPEeaBIAYIIYIO 3a7auy Ha ClIy4aid, KorJa 4ucia He 00s3aTeIbHO B3aUMHO IIPOCTBHI.
Haiitu Bce HempuBOIuMBIE HAJl IOJIeM Z , MHOTOWICHbI CTENIEHH N (n — HEOOJIBIIOE MPOCTOe
YHUCII0).

ITo nannoit Tabmuue Kanu rpynnonga <N 45 > OTBETUTH Ha Bompoc: (1) KOMMyTaTUBHO JH

YMHOXeHHE; (2) uMeeTcs JIU B TPYNIoue eAnHnIa; (3) uMeeTcs U B TPYNIIOHUIE K JTH000-
MY 2JIEMEHTY OOpaTHBIN AJIEMEHT; (4) SBISETCS JIU TPYNIOU]T KBa3UTpynmoi; (5) sBisieTcs
JIY TPYIIOWT TTOTYTPYIIION; (6) SABISETCS U TPYIIONI TPYIIION?

11234
12143
2111234
3(4|13]1/2
4131421

Hana rpynna noactaHoBok G u ABa noaMmHoxectsa H;, H, mHoxectBa G. Onpenenursb Ka-
KO€ M3 ATHUX IOJMHOXECTB SIBISIETCS, @ KAKOe HE sIBJIAETCS MOArpynmnoi rpynmsl G. 3ateMm
pa3duts MHOXecTBO (G Ha TpaBble (JIEBbIE) CMEXHbBIE KJIACCHI MO HAMIECHHON MOATpYyI-
ne.G = {e, (1342), (1243), (12)(34), (13)(24), (14)(23), (14), (23)}, H, ={e, (1234)},

H, ={e, (12)34)} .

Jansl Tpu nonMHoxecTBa H;, H, n H3 HekoTopoil rpynnsl nojactaHoBok G. ITokazate, 4ro
TOJIBKO JIBAa U3 HUX SIBJIAIOTCS MOATPYNIIAMHU I'PYIIIBL, a 3aTEM IOKa3aTh, YTO TOJIBKO OJHA W3
ATUX NOArPYNI HOpMaJibHA 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)} .

[loka3zarp, 4TO NaHHOE MOAMHOXECTBO /1 HEKOTOPOW TIpYMIbl MOACTAHOBOK G SBISAETCS
HOPMaJIbHOW MOATPYIIO U MocTpouTh Tadbnuiy Kanu ans gaxroprpynmnst G/ H .

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

[To nannoit Tabmuue Kamu rpynnouna G = {g; g> g3 g4} MOCTPOUTH €r0O HOMEPHYIO TAOIHUILY
K511 1 BBISICHUTB SIBJISI€TCS JIX OH TPYIIION, a €CIH SIBIISAETCS, TO IPEACTABUTh €0 3JIEMEHThI
IIOJICTAHOBKaMU 4-ii CTETIEHHU.

81182|83]|84
81182818483
82811828384
8318483818
84183848281

Metonom Jlarpanxa MIPUBECTHU JEACTBUTEIbHYIO KBaJIpaTUYHYIO bopmy

2.2 .
Xy —X; —2x,x, —2Xx,X; K KAHOHHUYECKOMY BUy. B oTBeTe yka3aTh NMoJy4MBIINICS KaHOHU-

YEeCKUW BUJ U MaTPHILy IPUBOJISIIETO K HEMY JIMHEHHOTO NpeoOpazoBaHUs EPEMEHHBIX.
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

C moMoIIbi0 HEBBIPOXKICHHOTO JHMHEHHOTO MpeoOpa3oBaHMs MEPEMEHHBIX C JIEHCTBUTENb-
HBIMH  KOd(ppuImeHTaMu  TNPUBECTH  JCUCTBUTENBHYIO  KBaJpaTHYHyIO  (dopmy

4x] —x; —9x] + X, OT 4eTHIPEX MEpPEeMEHHEIX K HOPMaIbHOMY BHAY. B oTBeTe yka3aTh mo-
JTYYMBIIUICS HOPMAJIBHBIA BUJ U MAaTPULy MPUBOISIIETO K HEMY JIMHEHHOTO Mpeodpa3oBa-
HUS IEPEMEHHBIX.

C momoIIpi0 HEBBIPOXKIEHHOTO JTMHEHHOTO MPeoOpa3oBaHUs MEPEMEHHBIX ¢ KOMIUIEKCHBIMU
K02 dHUIMEHTAMI IPUBECTH KOMIUIEKCHYIO KBAAPATUUHYIO GOpMy 4x7 — X, OT ABYX Mepe-

MEHHBIX K HOPMaJIbHOMY BUAY. B oTBeTe yKa3aTh MONYYUBIIMICS HOPMAJIbHBIA BUJI U MaT-
pHILy, IPUBOISIIIETO K HEMY JJMHEHHOTO MpeoOpa3oBaHus ePEeMEHHBIX.

) 19 19 2 .
JInst meficTBUTENbHOM KBagpaTHYHON GOPMBI X, — 2X,X, +2X,X; OT TpEX NEepeMEeHHbIX, UC-
noJyib3ys MeTo] Jlarpanika, OnpeneauTh paHr, MOJO0KUTENbHBIN U OTPULIATENIbHBIN UHIEKChHI
UHEPLHH, CUTHATYPY.

BI)ISICHI/ITB, OKBHUBAJICHTHbI JIK JB€ ,HeI;'ICTBPITeHI)HBIe KBaZpaTU4YHBIC q)OpMI)I XX, H

3x] +2x,X, — X, , a ec/Ti SKBHBJEHTHBI, TO yKa3aTh HEBBIPOKICHHOE THHEHHOE MpeoGpaso-
BaHUE IMEPEMEHHBIX C NEHCTBUTEIBHBIMU KOI(HUIMEHTaMH, NPHUBOIAIICE OAHY M3 HUX K
JPYrOi.

BeisicHuTh,  sBUSeTCST M CcIeqylomlas — JeWCTBUTENbHAas — KBaapaTH4YHas  Qopma
x; —4x,x, +2x,x, —2X,X, pacHafaloelcs, U ecly SBJISETCA, TO MPENCTABUTh e B BHUIE
HPOU3BEICHUS IBYX ACHCTBUTEIBHBIX TMHEHHBIX POPM.

Hcnonb3ys kpurepuit CunbBecTpa, Ui JaHHBIX TPEX NEHCTBUTENBHBIX KBAJAPATUYHBIX (popMm
OIpENIeNUTh, KaKas U3 HUX SABJIAETCS MOJNOKHUTEIbHO ONpeIeIéHHON, OTPULIATENBbHO ONpese-
NEHHOM U HeompenenéHuoi: —2x7 —x; —2x7 +2x,X, + 2X,X;,

2 2 2 2 2 2
2x; x5 x5 =2x%, =2x,X; B X; + X5 + X — XX, + XX —X,X;.

ITpusectn JENCTBUTENIBHYIO KBaJIpaTUYHYIO bopmy 4x7 +4x; + x5 +8x,x, —
—4x,x;, —4x,X,0T TPEX NEPEMEHHBIX K KAHOHMYECKOMY BHy C IIOMOIIbIO OPTOrOHAIBHOIO
npeoOpa3oBaHus MEPEMEHHBIX. B 0TBeTe yka3aTh MOTYyYUBIIMICS KAHOHUYECKUW BUJ U MaT-
PHILy IPUBOJSIIETO K HEMY OPTOTOHAJILHOTO NMpeo0pa3oBaHusl IEPEMEHHBIX.

BbIACHUTB, SKBUBAJICHTHBI JM [BE KOMIUIEKCHBIC KBaJpaTUuHble (OPMBI XX, U
2x; —2x,x, + X3, @ €CIIM SKBUBAJICHTHBI, TO YKa3aTh HEBBIPOXKACHHOE JIMHEIHOE Mpeodpaso-
BaHHUE MEPEMEHHBIX C KOMIUIEKCHBIMH KO3 QHUIIMEHTaMHU, IPUBOAIIEE OAHY U3 HUX K ApY-
TOH.

Halitn npousBeneHue « - [NaHHBIX JBYX IOJICTaHOBOK (U3, €CIH TIOJCTaHOBKA
a = (135)(28)(4679) 3anucaHa B LIUKIAYECKOM BUAE U MOIACTAaHOBKA [ =135284679 3amnu-

caHa B BMJIE€ IEpECTaHOBKU. [IposeMOHCTpHpOBATh JIEBOCTOPOHHEE U NMPABOCTOPOHHEE YM-
HOXKEHHE, MPUUEM TOJICTAHOBKA « - 4 B 000MX CIydasX JOJDKHA ObITh 3allMCaHa B KAHOHH-

YCCKOM BHAC.

Jlansl mosctaHoBKH 4-01 ctenenn 3214 u 2143, 3anucaHHble B BUJIE IEPECTAHOBOK. BhImu-
caTb 3JIEMEHTHI IPYIIIbI (IOATPYNIBI CUMMETPUYECKON Tpymnmsl Sy), TOPOKAEHHONW ATUMHU
MOJICTAHOBKAaMH (MCITOJIb30BaTh COOTBETCTBYIOIIHI aJITOPUTM).

Haiit neHTp AaHHOM IrpyIIIbI OJCTaHOBOK

G ={e, (1234), (1432), (12)(34), (13)(24), (14)(23), (13), (24)} .
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82

83.

84.

85.

86.

87.

88.

. Pa306uth mannyro rpymniy noJcTaHoBOK G Ha KIIACChl CONMPSKEHHOCTU M yKa3aTh LEHTPAIU-

3aTOpbl HEKOTOPBIX MOJICTAHOBOK U3 G (IIOJCTAaHOBKH CaMOCTOATENBHO BBHIOMPAIOTCA MO Of-
HOM M3 KaXKJI0T0 KJlacca CONpsKEHHOCTH), TAE

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

Jana noarpynmna  HEKOTOpOU rpynnsl NoACTaHOBOK G. I'pynna H 1elcTByeT Ha MHOMKECT-
Be G mpaBbIMu caBUraMu. Pa3ouTte MHOXECTBO G Ha opOuUTHI nipu nekictBun H Ha G, a Takxke
yKa3aTh CTa0MIIN3aTOPBI HEKOTOPHIX CUMBOJIOB U3 G (CUMBOJIBI CAMOCTOSITEILHO BBIOMPAIOT-
Cs TIO OJTHOMY U3 KaXKJI0i OpOUTHI).

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

Pa30uth cummMerpuueckyio rpymnmny S 4 Ha Kiacchl CONPsHKEHHOCTU U yKa3aTh IIEHTpalIu3aTo-
PBI TIOJICTAHOBOK, CAMOCTOSITEIILHO BEIOPAHHBIX MO OJHOM M3 KaXKIOTO Kilacca COMPsHKEHHO-
CTH.

JHana noarpynmna A HEKOTOpOU rpynnsl NoACTaHOBOK G. I'pynna H 1elcTByeT Ha MHOYKECT-
Be G compsikeHusiMA. Pa30uTh MHOXKecTBO G Ha opOuUTHI npu aeiicTBuu H Ha G, a Takke
yKa3aTh CTAOMJIM3AaTOPBI 33aHHBIX CUMBOJIOB U3 G (CUMBOJIBI B3STHI 110 OJIHOMY U3 Ka)JIOH
OpOUTHI):

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

Brimucarth 351eMEeHTHI KaKOH-HUOY/Ih CUITOBCKOW 3-TIOATPYIIIBI JAHHOW KOHEYHOU rpynmsl G,
€CJIIn a) G=Z36, b) G=A4.

[TocTpouth auarpamMmy HOJATPYII MYJIbTUTTUKATUBHON MUKINYECKOW TPYIIITBI < g> TOpsiI-
ka 100.

. o G_{1234512345
pynna MOACTaHOBOK -oH CTEIICHU "Y1 2 3 4 50’325 4 1)

1 2 3 4 5)\(1 2 3 4 5)\(1 23 435 1 2 3 435
, , , } €CTECTBEHHO

521 4314325/ 3 4521 54123
JeCTBYeT Ha MHOKECTBE CBOMX CHUMBOJOB Ns. Pa30uTh MHOKECTBO Ns Ha OpOMTHI U yKa-

3aTh CTAOMIM3aTOPBI HEKOTOPHIX CUMBOJIOB M3 N5 (CHMBOJIBI BRIOMPAIOTCS TIPOU3BOJIBHO 10
OJTHOMY U3 KaXKJI0i OpOUTHI).

4.2.3 IlpumepHble OMJI€eThI K IK3aMEeHAM

IlepBblii cemecTp

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKIEHUE BBICILIETO
obpazoBanus «KyOaHCKui TOCYAapCTBEHHBI YHUBEPCUTET»
Kadenpa pyHkunoHaabHOTO aHanu3a u anreOpbl
Hampasnenune noarorosku: 02.03.01 MaremaTuka 1 KOMIBIOTEPHBIE HAYKH
Buier Ne *

1o (hyHJaMEeHTaIbHOM U KOMITBIOTEPHOI anredpe

I. OcHOBHasg cucCTEMa pPELIICHWH CUCTEMBbl JIMHEHHBIX YpPAaBHEHUW, aJTOPUTM €€
HaXO0XJEHHUS C WIUTFOCTPALMEeN Ha IpUMeEpeE.

2. ®opmynupoBKa TeopeMbl Jlamnaca, ciecTBUE U WIUTIOCTPALIMS HA IPUMEPE.
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1 -1 2 1
3. Bemucmure det(4”' +3BC),tne A={1 0 1[,B=[0 1 |uC=
2 -1 4 -1

1 -1 2
2 -2 3

3aBenyronuit kadgeapoit

Bropoii cemecTp

®denepanbHOE rocyIapcTBEHHOE O10KETHOE 00pa30BaTEILHOE YUPEKICHUE BBICILIETO
npodeccnoHaabHOro oopazoBanus «KybaHCkHii roCyJapCTBEHHbBIH YHUBEPCUTET
Kadenpa pyHkumoHaabHOTO aHanu3a U anreOpbl
Hanpasnenue noaroroku: 02.03.01 MaremaTuka 1 KOMIOBIOTEPHBIE HAYKH

Buaer Ne *

1o GyHIaMEHTAIBHOU U KOMITHIOTEPHOU anredpe

1. ®opmyna Myaspa.
2. Cymma u nepeceyeHue MOANPOCTPAHCTB BEKTOPHOTO MPOCTPAHCTBA.
3. Haiigute HanOoabIIUi OOITUI JETUTEh MHOTOWICHOB ¢(X) U d(x), TIe

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

3aBenyronui kadgeapoit

Tpernii cemecTp

®denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTEILHOE YUPEKICHUE BBICILIETO
npodeccnoHaabHOro oopazoBanus «KybaHCkHii roCyJapCTBEHHBIH YHUBEPCUTET
Kadenpa pyHkunoHaabHOTO aHanu3a U anreOpbl
Hampasnenne noarorosku: 02.03.01 MaremaTuka 1 KOMIBIOTEPHBIE HAYKH
Buier Ne *

1o GyHIaMEHTAIBHOU U KOMITHIOTEPHOU anredpe

1. OproronanpHasi CUCTEMa BEKTOPOB, Ipolecc oproroHanusanuu I'pama-IlImMuara. [pume-
pBIL.

2. ConpspKeHHOE 0TOOpaKeHHe K JMHEHHOMY OTOOpaKEHUIO YHUTAPHBIX (€BKJIMOBBIX) MPO-
CTPAHCTB, €T0 CYIIECTBOBAHHE M €AMHCTBEHHOCTb.

3. IlpuBecTH KOMIUIEKCHYIO KBaJpaTHUHYIO (opMy /# K CyMMe KBaapaTOB M yKa3aTh COOT-
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BETCTBYIOIEE HEBBIPOXKICHHOE INHEHHOE IpeoOpa3oBaHUe IIEPEMEHHBIX, €CIIN
2 2
h=x +3x; —4xx,.

3aBenyrouuii kadeapoit

YerBepThliil ceMecTp

®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIFHOE YUPEIKISHUE BBICIIETO
npodeccuoHansHOT0 00pazoBanus «KyOaHCKHI TOCYIapCTBEHHBIN YHUBEPCUTETY
Kadenpa pynkimonanpHOr0 aHamm3a u anreopbl
Hanpasnenue noaroroku: 010200.62 MaTematrka 1 KOMIIbIOTEPHbIE HAYKH

Buier Ne *
1o GyHIaMEHTAIBHOM U KOMITHIOTEPHOU anredpe
1. Cummerpuueckas rpyIma nojcTaHoBOK S ,. IIpuMepsl rpymnm noacTaHOBOK MaJlbIX
HOPSIIKOB C TMarpaMMaMy MX MOATPYIIIL.
@daxkToprpymnia, onpeaesIeHue U IPUMeEpBI.

3. Jlanbl moxctaHoBKU 4-0i crenienn 3214 u 2143, 3anucaHHbIe B BUE MEPECTAHO-
BOK. BeInucaTs 351eMeHTHI TpymIibl (HOArPYNIIBl CHMMETPUUYECKOHN Ipynisl Sy), Mo-
POXIEHHOM STUMH MOJACTAHOBKAMH (MUCIIOJb30BaTh COOTBETCTBYIONIUI AJITOPUTM).

3aBenyromuit kadeapoit

4.3 CTPyKTYypa OLIEHOYHBIX CPEACTB IJIf TeKylleil 1 MPOMeKYTOYHOM aTTecTaluu

HaumeHOBaHHME OLIEHOYHOIO CPEICTBA

Kona n nHammeHnoBanue
HHIKATOpa
(B cooTBeTcTBUH C 1. 1.4)

IIpomexyTtounas
aTTecTanus

PesynbraTel 00yueHuns

n/m (B cooTBeTCTBUH C 1. 1.4) Tekymuii KOHTPONIb

HNOIIKB-1.1 [IemonCcTpH- B Teuenue 4-x cemecTpoB: | Bompock Ha dk-

NOIIKb-1.1.3-1. 3naer

pPyeT HAaBBIKM BBIOJHE-
HUsI CTAaHJAPTHBIX JeicT-
BUil, pELICHUS] TUIOBBIX
3aja4 C y4YETOM OCHOB-
HBIX TOHATHA U OOIIMX
3aKOHOMEPHOCTEH,  op-
MYyJUPYEMBIX B pPaMKax
0a30BbIX MaTeMaThye-
CKUX M €CTeCTBEHHOHa-
YUHBIX JAUCIUHUTLINH.

OCHOBHBIE MTOHSTHS U TEO-
peMbl Kypca B I0CTaTou-
HO# Mepe, 4TOOBI UX HC-
MOJIb30BATh JJISL PEIICHHS
THUIIOBBIX 33/1a4 10 TUCIIH-
TUTHHE.

HNOIIKB-1.1Y-1. Ymeer
HCIOJIB30BaTh MPHOOpE-
TEHHbIC 3HAHUS B IPOIIEC-
Ce M3YYCHUS JUCIUILTUHBI
JUTS BEIPAOOTKH IUTaHA

BBITIOJIHCHHUE JOMAIITHUX 3a-
JTAHWA, OMPOC HA JICKITUOHHBIX
1 Ta0OPaTOPHBIX 3aHATHSIX.

B 1-m cemectpe:
CamocrosiTenbHas padboTa,
KOHTPOJIbHAs paboTa, KOJUIOK-
BHYM.

Bo 2-m cemectpe:
KOHTpOJbHas padora Nel,
KOHTpOJbHas padorta Ne2,
KOJIJIOKBHYM.

3aMeHe
B 1-M cemectpe:
1-7,

BO 2-M CEMECTpe:
1-8;

B 3-M cemecTpe:
1-6;

B 4-M ceMecTpe:
1-5.

46




TIOIIIarOBOT'O PEIICHUS
3a/1a4 pa3HoOTO yPOBHSL.

HOIIKB-1.1Y-2. Bna-
JieeT HaBbIKaMH BBHITIOJIHE-
HUS CTAaHIAPTHBIX JEHCT-
BUH, TTO3BOJISIONINX CBO-
JIUTh peUIeHUE CIOKHOMN
3a/1a4 10 JUCIHUIUIMHE K
PEILIEHHIO POCTEUIITNX
THUIIOBBIX 3a]1a4.

B 3-m cemectpe:
KOHTpOJbHas padora Nel,
KOHTpOJbHas padorta Ne2,
KOJIJIOKBHYM,

pedepaTuBHBIN OTYET.

B 4-M ceMecTpe:
KOHTpOJIbHAst pabota, pede-
PaTUBHO-TBOPYECKUI OTUYET.

HOIIKB-1.2. Bnageer
(GhyHIaMEeHTaIbHBIMHU 3Ha-
HUSIMH, TIOJIyICHHBIMHA B
o0acTh MaTEMaTHYECKUX
U (W) €CTECTBEHHBIX
HayK.

HOIIKb-1.2. 3-1. 3Haer
ONpeesIEHHBIE TOHATUS U
VTBEpXKIACHUsI Kypca B
00BEME, JTOCTATOYHOM IS
YCIEUTHOTO TIPOXOXKICHHS
TEKyIIeH M TPOMEKYTOU-
HOM aTTecTallii II0 JHC-
LUTUTHHE.

NOIIKB-1.2. V-1. YMmeer
npuoOpeTaTh U WUCIOJB30-
BaTh  (pyHIAMCHTAJbHEIC
3HaHMUS N0 AMCLUIUIMHE B
[poLIecCe PELICHUMN Mpak-
TUYECKUX 3a/IaHUH.

NOIIKb-1.2.Y-2. Bna-
neer (pyHAAMEHTATHHBIMHU
3HAHUSMH, TTOTyYCHHBIMH
B paMKax M3y4aemoul Jauc-
LUTUTAHEL.

B teuenue 4-x cemecTpoB:
BBITIOJTHCHHUE JOMAIITHUX 3a-
JTAaHWHA, OIPOC HA JICKITUOHHBIX
1 1abOPaTOPHBIX 3aHATHIX.

B 1-m cemecTpe:
CamocrosiTenbHas pabora,
KOHTpOJIbHAs pa0boTa, KOJIIOK-
BHYM.

Bo 2-m cemectpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJIbHAst paboTa Ne2,
KOJUIOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJbHas padorta Ne2,
KOJIJIOKBHYM,
pedepaTuBHBIN OTYET.

B 4-M ceMecTpe:
KOHTpOJbHas pabdoTta, pede-
paTUBHO-TBOPYECKUN OTYET.

Bonpocs! Ha k-
3aMeHe

B 1-M cemectpe:
8-13;

BO 2-M ceMecTpe:
9-14;

B 3-M ceMmecTpe:
7-12;

B 4-M ceMecTpe:
6-11.

UIIKB-1.1. Criocoben
peliaTh aKkTyajbHBIC U
BakHbIC 3amaun  (yHma-
MCHTAJbHON W TpPUKIAI-
HOHM MaTEeMaTHKH

UIIKB-1.1. 3-1. 3mHaer
HEOOXOIUMBIC TIOHATHS H
yTIBEepXKICHHUS Kypca (yH-
JTAMCHTAJIEHOW M KOMITBIO-
TEpPHOI anreOpbl Uit pe-
IICHUS THUIOBBIX  3a/ad4
3TOTO Kypca.

UIIKB-1.1. ¥V-1. Ywmeer,
WCTONB3Yysl CHeIHajbHbIC
3HAaHUS B XOJC H3yUCHHS
TUCIHIUIMHBL,  HAXOIUThH
MOIXOABl K  PEIICHHIO
MPAaKTHICCKHUX 3aJaHUH 110
9TOM TUCIMILIHHE.

UIIKB-1.1. Y-2. Bnane-
er ANTOPUTMUYCCKUMHU
HABBIKAMHU PCIICHHS OMpe-
NENEHHBIX  MPAKTUYCCKUX
3amaHuit Kypca GpyHgamen-
TaJIbHOW U KOMITBIOTEPHOU
anreOphI.

B Teuenue 4-x cemecTpoB:
BBITOJTHEHHUE JOMAIITHUX 3a-
JTAaHWHA, OMPOC HA JICKITUOHHBIX
1 JTa0OPaTOPHBIX 3aHATHSIX.

B 1-m cemectpe:
CamocTositenbHast padboTa,
KOHTPOJbHAs paboTa, KOJUIOK-
BHYM.

Bo 2-m cemectpe:
KOHTpOJbHas padora Nel,
KOHTpOJbHas padorta Ne2,
KOJJIOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJIbHAst paboTa Ne2,
KOJUIOKBHYM,
pedepaTuBHBINA OTUET.

B 4-M ceMecTpe:
KOHTpOJbHas pabdoTta, pede-
paTUBHO-TBOPYECKUN OTUET.

Bomnpocs! Ha 3k-
3aMeHe

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
aHaJIM3upyer Hay4HO-
TEXHUYECKYyl0 HH(pOopMa-
oy ¢ yaérom 0a30BBIX

NPEACTABICHUH,  MONY-
YeHHBIX B oOnactu ¢yH-
JlaMEHTaJIbHOW  Marema-

TUKU, MEXAHUKHU, €CTeCT-
BEHHBIX HayK, IpOrpam-
MHUpOBaHHS M HH(OpMa-
IIHOHHBIX TEXHOJIOTHH.

UIIKB-1.4. 3-1. 3Haer
MeTonbl cbopa mHDOpMa-
MK, HEOOXOAUMOM IJIs
YCIIEIIHOTO YCBOCHUSI Kyp-
ca (QyHIAMEHTAIbHOW U
KOMIBIOTEPHOH alareOpsl.

UIIKB-1.4. V-1. Ymeer
aHaIM3UpoOBaTh cobupae-
MYIO Hay4HYIO U y4eOHYIO
HHPOPMALIUIO C Y4ETOM
0a30BBIX TIPEICTABIICHUH,
MOJyYeHHBIX B o0iacTu

B Teuenue 4-x cemecTpoB:
BEITIOJTHEHHE JOMAIITHUX 3a-
JTAaHUH, ONPOC HA JICKITHOHHBIX
1 1abOpaTOPHBIX 3aHATHIX.

B 1-m cemectpe:
CamocTositenbHas padboTa,
KOHTpOJIbHasl paboTa, KOJUIOK-
BHYM.

Bo 2-m cemectpe:
KOHTpOJIbHAst paboTta Nel,
KOHTpOJbHas padorta Ne2,
KOJJIOKBHYM.

Bomnpocs! Ha 3k-
3aMeHe

B 1-M cemecTpe:
21-26;

BO 2-M CEMECTpe:
20-24;

B 3-M cemecTpe:
19-24;

B 4-M cemecTpe:
17-22.
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(hyHmaMeHTanbHON anred-

juse
UIIKB-1.4. V-2. Bnapne-

€T HaBbIKaMH OLICHHWBaHUA

MPUOPUTETHOCTH  COAEP-
KATEIBHBIX 3JIEMEHTOB
ndopmauny, ¢ y4érom

0a30BEBIX Hpe}.‘lCTaBHeHI/Iﬁ,
MOJYYCHHBIX B XOJC H3Yy-
YCHUA JUCHMIIIINHEIL..

B 3-m cemectpe:
KOHTpOJbHas padora Nel,
KOHTpOJbHas padorta Ne2,
KOJIJIOKBHYM,

pedepaTuBHBIN OTYET.

B 4-M ceMecTpe:
KOHTpOJIbHAst pabota, pede-
PaTUBHO-TBOPYECKUI OTUYET.

UIIKB -2.1. emoHCTpHU-
pyeT HaBBIKH JIOTMYHOIO
u MOCJEI0BATENBHOTO
W3JOKEHHS ~ MaTepHuaia
HAyYHOTO HCCIIEOBAaHMS
B YCTHOM M MHCHbMEHHOM

dhopme.

UIIKB — 2.1. 3-1 3naer
anreOpamyecKyro ¥ KOM-
MBIOTCPHYIO  AJITOPUTMHU-
YECKYI0 TEPMHHOJIOTHIO B
JIOCTATOYHOW Mepe s
H3J10KEHUS OCHOBHBIX
MOJIOKeHUH Kypca (QyHma-
MEHTAJILHON H KOMIIBIO-
TEPHOU anreOphl.

UIIKB -2.1. V-1. Ymeer
H3J1araTh coliepKaTeb-
HBIA MaTepuan AUCIUILIU-
HBEl IOCIACAOBATEIBHO U
JIOTMYHO.

UIIKB -2.1. Y-2. Bnazne-
€T HaBBIKAMH YIIOPSI0YH-
BaHMS TIOJOKCHHH H3Na-
raeMoro mMarepuajia TakKuMm
o0pazoM, YTOOBI KaxKaoe
HOBOE IIOJIOKEHHUE SIBJISI-
JIOCh JIOTHYECKUM CJIEMCT-
BHEM TPEIBITYIIHX.

B teuenue 4-x cemecTpoB:
BBITIOJTHCHHUE JOMAIITHUX 3a-
JTAaHWHA, OIPOC HA JICKITUOHHBIX
1 1abOPaTOPHBIX 3aHATHIX.

B 1-m cemecTpe:
CamocrosiTenbHas pabora,
KOHTpOJIbHAs pa0boTa, KOJIIOK-
BHYM

Bo 2-m cemectpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJIbHAst paboTa Ne2,
KOJUIOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHast paboTta Nel,
KOHTpOJbHas padorta Ne2,
KOJIJIOKBHYM,
pedepaTuBHBIN OTYET.

B 4-M ceMecTpe:
KOHTpOJbHas pabdoTta, pede-
paTUBHO-TBOPYECKUN OTHUET.

Bonpocs! Ha k-
3aMeHe

B 1-M cemectpe:
27-32;

BO 2-M ceMecTpe:
25-28;

B 3-M ceMmecTpe:
25-30;

B 4-M ceMecTpe:
23-28.

HUIIKB -2.2. Konctpyupy-
€T MpPEeIMETHOE COJepiKa-
HUE U aJanTHpPyeT ero B
COOTBETCTBHUHM C OCOOEH-
HOCTSIMH 1I€JIEBOH ayau-
TOPHH.

UIIKBb — 2.2.3-1. 3Haer
pas3IUYHbBIE CIIOCOOBI W3-
JIOKEHHS 3aJaHHOTO Mare-
puana TUCHHIUIMHBI B 3a-
BHCUMOCTH OT  YpPOBHSA
MOJITOTOBKH CITyIIATEICH.

UIIKB -2.2. V-1. Ymeer
aJlanTUPOBATh MIPEIMETHOC
COIICp)KAHUE H3JIaragMOro
MaTepuaia B COOTBETCT-
BUH C OCOOECHHOCTSIMH
LIETIEBOM ayIUTOPUH.

WIIKB -2.2. ¥-2. 2 Bna-
JleeT HaBBIKAMH KOHCT-
pyHpOBaHHA comepxa-
TEJIbHOW YacTH MaTepualia
¢ Henbo OoJiee AOCTYITHO-
IO €r0 U3JI0KCHUS.

B teuenue 4-x cemecTpos:
BBITOJIHCHHUE JOMAIITHUX 3a-
JTAaHWH, OMPOC HA JICKIIUOHHBIX
1 JTa0OPaTOPHBIX 3aHATHSIX.

B 1-m cemectpe:
CamocrosiTenbHas pabora,
KOHTpOJIbHAs pa0boTa, KOJIIOK-
BHYM.

Bo 2-m cemectpe:
KOHTpOJbHas padora Nel,
KOHTpOJIbHAst paboTa Ne2,
KOJUIOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHAst paboTta Nel,
KOHTpOJIbHAst paboTta Ne2,
KOJUIOKBHYM,

pedepaTuBHBIN OTYET.

B 4-M ceMecTpe:
KOHTpOJIbHAs padoTa, pedepa-
THUBHO-TBOPYECKHUM OTUET.

Bonpocs! Ha k-
3aMeHe

B 1-M cemectpe:
33-39;

BO 2-M CEMECTpe:
29-41;

B 3-M ceMmecTpe:
31-35;

B 4-M ceMecTpe:
29-33.

4.4 Kpurepuu OlleHMBAHUS Pe3yJIbTaTOB 00y4eHMsI

Oyenxa Kpumepuu oyenusanus no sxzameny
Buicokuii ypo- OneHka «OTJIMYHO» BBICTABIIAECTCS CTYACHTY, IOKa3aBIIEMY BCe-
8eHb «5» CTOpPOHHHE, CHCTEMaTW3MpPOBAaHHBIC, TIIyOOKHME 3HAHUS Yy4eOHOW mpo-
(omauuro) IrpaMMbl JACUMIUIMHBI U YMEHHE YBEPEHHO IPUMEHATHh UX Ha IPAKTHUKE
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IIPU PEIICHNN KOHKPETHBIX 3a/1a4.

Cpednuii ypo- OneHKa «XOpolIO» BBICTABISIETCS CTYIAEHTY, €CJIM OH TBEPAO
geHb «4y 3HaeT MaTepuall, FPAMOTHO U IO CYLIECTBY M3JIATAET €r0, YMEET IPUME-
(xopouio) HATH IOJYYEHHBIE 3HAHMS Ha MPAKTUKE, HO JOMYCKAeT B OTBETE WJIH B

PEIICHNHU 3aaa4 HEKOTOPBIC HECTOYHOCTH.

OneHka «ya0BJIeTBOPHUTEIbLHO» BHICTABIISETCS CTYAEHTY, MOKa-
3aBILIEMY Pa3pO3HEHHBIN XapakTep 3HAHUM, HEJOCTATOYHO NPABHJIbHBIC

HOpOZg‘;bl” ng- (GopmyaHpOBKH Ga30BBIX MOHITHN, HAPYLIICHUS JJOTHYECKOM MOCIEI0Ba-
genb «3» (y006-
(v TEIBHOCTH B W3JIOKCHUH MPOTPAMMHOTO Marepuaia, HO TPH 3TOM OH
JIemeopUmenbHo) .
BJIQJICCT OCHOBHBIMH pa3jeiaMH Y4eOHOW MPOrpaMMbl B HEKOTOPOM
o0beMe, HEOOXOIUMOM Ul JallbHEHIIero o0y4yeHus U MOXKET IpuMe-
HSITh MTOJYYCHHBIC 3HAHUS 110 00pa3Ily B CTAHIAPTHOW CUTYAIIUH.
O1leHKa «HEYT0BJEeTBOPHTEIBLHO» BBICTABIISACTCS CTYACHTY, KO-
Munumansnotii | ropyiii ye 3HaeT GoMbIUEH YACTH OCHOBHOTO COEPIKAHUS YUeOHOH MpPo-
VPOBEeHb «2»
(ey0 rpamMMbl JTUCIUIUIHHBI, JOMYCKaeT IpyOble OMHUOKH B (HOPMYITHPOBKAX
Hey0081emeo- .
HOBHBIX TMOHATHH JUCIMIUIMHBI ¥ HE yMEET HCIOJb30BaTh IMOJyYEH-
pumennio) OCHO 0 JIACI € YMEET HCIIOJIb30 oyue

HBIC 3HAHUA TTPHU PCIICHUN THUIIOBLIX MPAKTUYCCKUX 3aj1a4.

HToroBasi OlieHKa BBICTABIISETCS C YU€TOM PalOOThI CTYJCHTA B CEMECTPE: YUUTHIBAIOTCS
pe3yabTaThl KOHTPOJIBHBIX palboT (IByX B 1-3 cemecTpax M OJHOW B YETBEPTOM CEMECTpE), a
TaK)Ke pe3yJIbTaThl OTBETOB Ha KOJUTOKBHUYMax (B 1-3 cemecTpax) u pe3ynbTar oT4era mo pede-
paTtuBHOMY AoKiany (B 3-4 cemecTpax).

OueHouHbIE CPEICTBA JJISI MHBAJIMIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHAWBUAYAIHBIX IICUX0(QU3NICCKIX OCOOCHHOCTEH.

— I[Ipu HCOGXOI[I/IMOCTI/I HHBaJIWJAaM U JingaM C OTpaHUYCHHBIMU BO3MOKHOCTAMHA 300PO-
BbSI TIPEJIOCTABIISICTCS JOMTOJIHUTEILHOE BPEMS JIJIs TOATOTOBKH OTBETA HAa SK3aMEHE;

— IIpU TPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yJIbTATOB 00OYyUEHHs] HHBAINIOB M JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpeacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WHIUBUAYAJIbHBIMU OCOGGHHOCTSIMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAaHMYCHHBIMHI BO3MOXKHOCTSIMHU 37TOPOBBSI
U UHBAJIHUIOB IIpoLCcAypa OUCHUBAHUSA PC3YJIbTATOB 06yquH51 o AUCHHUINIMHE MOXKET IMMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

Hpoue;[ypa OILICHUBAHHUA PC3YJIbLTATOB OGY‘-ICHI/ISI HWHBAJIUAOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0OPOBbSI 110 TUCIHMIUTHHE (MOJYJII0) TPeayCMaTpUBACT MPEIOCTaBICHHE HH-
dopmanuu B popMax, aaanTUPOBAHHBIX K OTPAaHHMYCHUSM UX 370POBBS U BOCIIPUATHS HHPOPMa-
IMH:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

I[JIH JIAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00y-

Haromuxcs.
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5. IlepeyeHnb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1 YueOnas quTeparypa

1. Bunbepr, 2.5. Kypc anre6psi : yuebuuk / D.b. Bunbepr. - Mocksa : MITHMO, 2011. -
591 c. - ISBN 978-5-94057-685-3 ; To wxe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Koctpukun, A.U. Beenenue B anre6py : yuebuuk / A.U. Koctpukun. - Mocksa :
MIIHMO, 20009. - Y. 1. OcHoBsl anre6psl. - 273 c. - ISBN 978-5-94057-453-8 ; To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

3. Koctpukun, A.W. Beenenue B anre6py : yuebuuk / A. . Koctpukun. - Mocksa :
MIIHMO, 20009. - Y. 2. Jluneitnas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144

4. Kocrpuxun, A.U. Beenenne B anre6py. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DJIE€KTPOHHBINI
pecypce] : yue6. — DnektpoH. naH. — Mockga : @uszmartiut, 2001. — 272 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59284

5. Kocrpukun A.M. C6opHuK 3a1a4 110 anrebpe [DnekTpoHHsIi pecypc]. - M.: ®UIMAT-
JIUT, 2007. - URL: http://e.lanbook.com/view/book/2743/.

6. Kypom, A.I'. Kypc BeIciueii anre6ps [ DNeKTpOHHEIN pecypc] : yued. — DIeKTpOoH. JaH.
— Cankr-IlerepOypr : Jlanb, 2013. — 432 c. — Pexum gocryma:
https://e.lanbook.com/book/30198

7. TIpockypskos 1.B. CO0pHUK 3a1a4 10 TMHEHHON anrebpe [DeKTpOHHEIH pecypc]. -
CII6.: Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/

8. ®annees, JI.K. Jlexunu no anredpe [DNeKTpoHHBIH pecypc] : yueb. mocodbue — Dyiek-
TpoH. naH. — Cankrt-IletepOypr : Jlanb, 2007. — 416 c. — Pexxum pocryna:
https://e.lanbook.com/book/397.

9. ®annees, [1.K. 3amaun no Beicmei anredpe [DnexTponnsiii pecypce] : yueb. / J1.K. Dax-
nees, N.C. Comunckwmii. — DnektpoH. gan. — Cankr-IletepOypr : Jlanb, 2008. — 288 c.
— Pesxxum noctyna: https://e.lanbook.com/book/399.

5.2. [lepuoguyeckas JuTeparypa

1. Kypnan “Becrark MockoBckoro ynuepcurera. Cepust 01. Marematuka. Mexanu-
ka”/ - N3marenscTBO MOCKOBCKOTO YHUBEpcUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "U3BecTus BBICIITUX YICOHBIX 3aBEACHMIA. Maremaruka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupeaurenbs u usnarens: Kazanckuid
(ITpuBomKCKMIA) benepanbHBIN YHUBEPCUTET. -

https://dlib.eastview.com/browse/publication/7087

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NpodecCHOHAIbHbIE 0a3bl 1aH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
DJ1eKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):
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DBC «FOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ruy» https://www.book.ru

OBC «ZNANIUM.COM)» www.znanium.com

9BC «JIAHb» https://e.Janbook.com

M

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubmmoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
miaTdopme HaydHbIX xkypHaaoB HOMKOH http://archive.neicon.ru
7. HaumonanbHas snekTpoHHas 6ubnmoTeka (HOCTyN K DJIEKTPOHHOM OMOIMOTEKe AMC-
cepranuii Poccuiickoit rocynapcrBernoi ouonuoreku (PI'b) https://rusneb.ru/
8. Ilpesunentckas Oubmmoreka uM. b.H. Enpriuna https://www.prlib.ru/
9. DnexrponHas koymekius Oxchopackoro 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. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru

nhk W=

HNHdpopManHoHHBIE CIPABOYHbIEC CHCTEMBI:
1. KoncynwranT ITmtoc - cipaBouyHast mpaBoBas cuctema (JOCTYII 0 JIOKAJIbHOW CETH C
KOMIIBIOTEPOB OMOITNOTEKH )

Pecypcsbl cBOOOAHOTO J0CTYNA:

1. AmepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX auccepTauuii http://www.nlc-bne.ca/thesescanada/

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

4. MMUHHUCTEpPCTBO HayKH U BbICIIEro oopa3zoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®epepanpHbli TOpTad "Poccuiickoe obpazoBanue” http:// www.edu.ru/;

6. Hudopmanmonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komnekius nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHBIN IIEHTP HHPOPMAIIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBeHHOTO HHCTUTYTA pycckoro sizbika uMeHu A.C. [Tymkuna "O6-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIN TTopTal "Pycckuit s3p1k" http://gramota.ru/;

11. Cmyx06a TeMaTH4eCKUX TOJKOBBIX clloBapeil http://www.glossary.ru/;

12. CnoBapu u >HIMKIoNeaAnH http://dic.academic.ru/;
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13. O6pazoBatenbHbIi mopran "Yueba" http://www.ucheba.com/;
14. 3akonomnpoekt "O6 oOpazoBanun B Poccuiickoit @enepanuu". Bonmpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMaILHOHHBIE pecypChl

KyoI'Y:

1. Cpena MOAYJIBHOTO JUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru

2. baza y4eOHBIX TUIaHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, IMyOJIMKAIUK U KOHpe-
penmwmii http://mschool.kubsu.ru/

3. bubmuorteka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa3oBa-
TENBHBIX TEXHOIOrUH http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa30BaTeNbHBIE pecypchl Kadeapsl MH)OPMAIMOHHBIX CHCTEM U
TexHoyioruii B oOpazoBanuu KyOI'Y m HaydHo-merommdeckoro xypHana "[HIKOJIbHBIE T'O-
JbI" http://icdau.kubsu.ru/

6 MeToauuyeckue YKazaHnusda AJs oﬁyqamumxcn M0 OCBOCHHIO JHUCHMUITJINHBI

CamocrosarenbHas paboTa CTyJeHTa BKIIIOYAeT B ce0si MOBTOPEHHUE JIGKIIMOHHOTO Mare-
puana u Marepuaia yueOHUKOB U Yy4eOHBIX TTOCOOMH, MOATOTOBKA K JJaOOPATOPHBIM 3aHATHSIM, K
KOJUIOKBHYMaM, K KOHTPOJIbHBIM paboTaM, K okIanaam (B 3-4 cemecTpax) u K dk3aMeHaM. Takou
BuJ CP KoHTponupyeTcs B X0J€ MPOBEPKHU JOMAIIHUX 3aJaHHUM, KOHTPOJIbHBIX pabOT, KOJIIOK-
BUYMOB M 3Kk3aMeHOB. [Ipenmnonaraercs caMoCTOATEIbHOE U3yUEHHE CTYACHTAMU TE€OPETUYECKO-
ro MaTepHaja 1o TeMaM, YKa3aHHBIM B pa3zernax Tadnuusl 2.3.1 (Bo Bropom ad3arie conepkaHus
paszena), a Tak’Ke MOJAr0TOBKa CTyJEHTaMu 2-ro Kypca (B 3-eM u 4-0M ceMecTpe) JOKIaJ0B IO
CaMOCTOSITENIbHO U3YYEHHBIM TeMaM, MPUUYEM JTOKIa B 4-M CEMeCTpe MpeICTaBIIseT COO0H KOM-
NBIOTEPHYIO peaIn3alii0 HEKOTOPOTro aIropuT™Ma 1o anredpandeckoit temaruke. KOHTpob BbI-
MOJIHEHHUSI ATOT0 BHUJA CAMOCTOSITENIbHON pabOThl CTYAEHTOB OCYIIECTBIISIETCS BO BpPEMsl KOH-
CYJIbTaIMi (BBI3BIBHBIX U IO YKEJIAHUIO CTY/IEHTA), U Ha MPAKTUUYECKUX 3aHATHUAX B XOJ€ 0KJIaaa
(korga TeMa JJOKJIaga COOTBETCTBYET TEME 3aHATHS) WM 110 TUCbMEHHOMY OTYETY O MOJTrOTOBKE
K JIOKJIaJy.

B ocBoeHuu NMCHUIUIMHBI MHBAJUAAMHU U JUIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JOTIOTHUTEIPHOE paszbsCHEHUE ydeOHOro marepuana. VHIWBHIyanbHbIE KOHCYIbTAIUU TIO
IpPEIMETy SBIISIOTCS BaKHBIM (DaKTOPOM, CHOCOOCTBYIOUIMM WHAMBHIyaIH3alMU OOyUeHHS U

YCTAHOBJICHHUIO BOCIIHMTATCJIIBHOTO KOHTAaKTa MCEXAY IMIpernoaaBaTCiicM U O6y‘IaIOH_[I/IMC$I
HWHBAJIMAOM HJIX JIMIIOM C OTPpaHUYCHHBIMU BO3MOKHOCTAMHA 310POBBA.

Buabi camocTosiTeJibHOM padoThI

OO0s3aTeNbHBIMU TIPU M3YYEHUM JUCHUILTUHBI «DyHIaMeHTaNbHasi U KOMIbIOTEpHAs al-
reOpa» SBISAIOTCA CIEIYIOIINE BUIbI CAMOCTOSATEIbHONU paboThI:

- pa30op U caMOCTOSITENIbHOE M3yYeHHE TEOPETUYECKOr0 MaTepHralia Mo KOHCIEKTaM JIeK-
UH ¥ 110 y4eOHBIM MOCOOUSM U3 CIIUCKA HCTOYHUKOB JINTEPATYPHI;

- CaMOCTOATCIIBHOC PCHICHUC 3a/1a4 110 TCMaM IMPAKTHUICCKUX BaHHTHﬁ;

- MOATOTOBKA K KOHTPOJILHBIM paboTam;

- OJrOTOBKA K JOKIaIYy;

- IOJIrOTOBKA K KOJUIOKBUYMaM;

- MOATOTOBKA K 9K3aMEHaM.
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6.1 MeToguueckue yKa3aHusi K CaMOCTOAATEJIbHOMY M3YYEHUIO CTyJ€HTAMHM Teope-
THYeCKOr0 MaTepuajia

Jlis IOATOTOBKM K OTBETAM Ha TEOPETUYECKUE BONPOCHI KOJIOKBUYMOB U 3K3aMEHOB
CTyJEHTaM IE€pPBOro Kypca JOCTaTOYHO HCIIOJIb30BAaTh MaTepHall JIEKIHUH, KOTOPBIA TaKXKe CO-
nepxutTcs B uctoyHukax [1 — 9] u3 mynkra 5.1 B criucke yueOHOI nuTepaTypsl. B ciyuae 3a-
TPYAHEHHH, BO3HUKAIOIIUX Y CTYIEHTOB B IPOLIECCE CAMOCTOATEIBLHOTO U3yUEHUSI TEOPUH, IIpe-
[10/1aBaTENb Pa3bACHAET CII0)KHBIE MOMEHTBI HA KOHCYJIbTALIMSIX.

6.2. MeronuyecKkue yKa3aHUsi K CaAaMOCTOAITEJIbHON MOATOTOBKE CTYJAE€HTOB K BbI-
TOJTHEHHUIO 32JaHHI 110 TeMaM JIA0OPATOPHBIX 3aHATHI

Jjis BBIMOHEHHS TOMAIITHETO MPAaKTUYECKOro 3aJlaHusl HE0OXO0AUMO pa3odpaTh MaTepu-
aJl MO0 COOTBETCTBYIOLIEH TeMe MPAKTUYECKOTo 3aHATUSA. IIpu 3TOM HCIONB3YyIOTCS yKa3aHUS,
JTaHHBIC TPeroAaBaTelieM B XOJC 3aHATHUS, a TAK)KE TEOPETUIECKUI MaTepual, B KpaTkoi (op-
Me UMeroIIuiics B cOOpHUKax 3a1ad [5, 7, 9] B cnucke u3 myHkTa 5.1. Eciau cryaeHTt He cMmor 1o-
HSITh TIPUBEICHHBIN B YKA3aHHBIX 33/IAYHAKAX Pa300p THITOBBIX MPUMEPOB B TOW CTETICHH, YTOOBI
CaMOCTOSITEJIbHO MCIOJIb30BaTh MPEJI0KEHHBIN aJlTOPUTM JJIS PEIICHUS 3aJaHUs], TO OH MOXKET
MOJyYUTh KOHCYJIbTAIMIO TPEroaaBaTess.

6.3. MeToanyeckne yKa3aHHsl K CAMOCTOSITEJIbLHOM IMOATOTOBKE CTYJACHTOB K BbI-
MOJTHEHHIO KOHTPOJIBHBIX padoT

B 1-oM cemecTpe mpoBOIUTCS CaMOCTOSATENbHAs paboTa (pa3pemiaeTcsi HCIOIb30BaHUE J10-
MOJITHUTENIbHBIX UCTOYHUKOB MH(OpMaInu), a 3aTeM KOHTPOJIbHAs paboTa (HE pa3pemraeTcs uc-
M0JIb30BAHNE TAKUX MCTOYHUKOB), BO 2-OM U B 3-eM cemecTpax MPOBOAUTCS IO JIBE KOHTPOIb-
HBIX paboThHI, B 4-OM ceMecTpe — OJlHa KOHTpoJIbHas paboTta. CaMmocTosiTenpHas paboTta B 1-oM
cemecTpe (45 MUHYT) COCTOWT U3 MSATH 33/IaHUH, a KaXK1ash KOHTposIbHas padota (90 MuHyT) — U3
JIeCSTH 3aJaHuii (OIHO 33/1aHUE OLIEHUBAETCs B 3 Oalia, HUKHHUNA MOPOT YCIIEUTHOCTH COCTABIIs-
eT 9 6ayuIoB, BBICOKAs OLIEHKA CTABUTCS MpH nostyueHHH He MeHee 20 GamsioB). J{s HOAroTOBKU
K KOHTPOJILHOM paboTe HeOOXOAUMO BBITIOIHAITH 3aJaHMsI B X0/ MTPAKTUYECKHUX 3aHITHIA, a TaK-
e JOMalllHhe 3ajaHus. B mpoiecce caMOnoAroTOBKU CTYAEHTY JKeNaTeJIbHO O03HAKOMHUTHCS C
paz00poM OMOPHBIX M0 pacCMAaTPUBAEMBIM TeMaM 3ajiad, UMEIOIINXCs, HalpuUMep, B COOpHUKAX
[1 — 3] B ciiucke nuTeparypsl U3 nyHkTa 5.1. B myHkTe 4.2.2 npepyaraercsi ClMCOK KOHKPETHBIX
3aJJaHul, TUMaX KOTOPBIX BKIIIOYAET B ceOs BCE TUIIBI PeajbHBIX 3aJaHHi CAMOCTOATEIBHOU U
KOHTPOJILHBIX PaloT.

6.4. MeToguuecKkue yKa3aHusi K CAMOCTOSITEJIbHOM MOATr0TOBKE CTYJAEHTOB K J0KJIa-
Ay

Kaxnplil cTyaeHT BTOpPOro Kypca JOJKEH MOATOTOBUTH ABa JOKJIAAa: OJUH B TPETbEM
CEeMeCTpe M OAMH B YETBEPTOM. JOKJIAJ MO OJHOM M3 TEM, IPEJHA3HAYEHHBIX JUI CaMOCTOS-
TeJIbHOTO m3ydeHus. OOliee oOmucaHWe TaKUX TEM, HalpuMep, UMeeTcs BO BTOPOM ab3ale He-
KOTOPBIX PA3JeNIOB cojepkKaHus TeM Tabmumbl u3 myHkra 2.3.1. Taxke nmpumepHas TemMaTuka
JIOKJIAJIOB B TPETHEM CEMeCTpe umeeTcs B MyHKTe 4.1.2.1, a B ueTBEPTOM cemecTpe — B IIYHKTE
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4.1.2.2. CryaeHT OTYMTHIBACTCS TEpea NpernojaBareiieM, BEAYIIUM J1a00paTOpHBIC 3aHATHS.
Tema oTuéra MOXKET OBITH BBIOpAaHA CTYIEHTOM CaMOCTOSITEJIbHO M HE 00s3aTeNbHO U3 MPEIo-
KEHHOTO HIKE CITUCKA, HO 00s3aTeIbHO B COTJIACOBAaHHHM C TpernojaBaTeiaeM. Bo3aMoxXHOCTh pa-
00TBI HECKOJIBKUX CTY/CHTOB 10 OJHOM U TOH K€ TeMe OIpeeIiseT MPernoaaBaTeb.

Jlnst MOATOTOBKU JIOKJIana B 3-M CeMecTp KpoMe HMCTOYHHMKOB JIMTEPATyphl MyHKTa 5.1
BO3MOXKHO HCIIOJIb30BaHWE HMCTOYHHMKOB M3 MX VHTEpHET pecypca, a TakkKe CaMOCTOSTEIBHO
HaAlICHHBIX UCTOYHUKOB. J[OKIambl MOTYT OBITh MPEICTABICHBI CTYJECHTAMH HAa MPAKTHYECKHUX
3aHATUAX Y JIOCKU WM B BUJE MPE3EHTAINH, €CIIM TeMa 3aHITHsI COOTBETCTBYET TEME JTOKIa/a.
O nmoAroToBKe AOKIaJa MO TeMaMm, MPOWJICHHBIX paHee B 1-M U 2-M ceMecTpax, CTyJACHT MOKET
OTUYUTATHCS HA KOHCYJbTALIUU WM MPEICTaBUTh OTYET B MHUCbMEHHOM (hopMe B KOHILIE CEMECTpa.
Hoxnan mo Teme 3-ro ceMecTpa MOXKET OBITh CelaH Ha OJHOM U3 JIa0OpaTOpHBIX 3aHATHM. [To
OJTHOW M TOM e TeMe JIOKJIaJl TOTOBIT He OoJsiee IBYX CTYIEHTOB OAHOH rpymmbl. OdgopmieHue
NUCHbMEHHOTO OTYETa IO JIOKJIAAy JOJDKHO YAOBJIETBOPATH TPEOOBAHMIM: a) TEKCT HabHMpaercs
14 mpudtom Ha Oymare popmata A4; 6) Ha TUTYIHHOM JIUCTE KPOME TEMBI TAKXKE YKa3bIBAeTCs
dbaxynbTeT, HanpasieHue (6akamaBpuart), Kypc, rpynma, @O cryneHra; B) conepkaHue MaTe-
puana no oobeMy cocTaBiseT 3-4 cTpaHMIIbI; T) CIHMCOK JUTEPATYphl COJAEPKUT HE MEHEe JIBYX
HMCTOYHHMKOB (BO3MOYKHO M3 CHHCKa JIMTEpaTyphbl B yHKTe S5). bonee monpoOHas mHpopmarus
MUCBMEHHOT0 O(OpPMIICHHUS JOKIaZa uMeeTcsl B MeToAnuecKuX yKa3aHHUsIX M0 OpraHu3alluy ca-
MOCTOSITEIbBHOW PaOOThI, YTBEP)KIAEHHBIX Kadeapod (yHKIIMOHATIBLHOTO aHaln3a U aiareOpsl
(mpotoxosn Ne 1 ot 31.08.2017 r.).

Kaxnplii cTyieHT B 4-M ceMecTpe JO/DKEH MOATOTOBUTH OTUET (BOSMOXKHO B (popme JOK-
Jasia) Mo KOMITBIOTEPHOM peann3auu (B OCHOBHOM, Ha si3bike Pascal ABC Net) anropurma, cBsi-
3aHHOTO C anreOpandyeckoil TeMaTukod. OTYET MpeoCcTaBIseTCs KaK B AJIEKTPOHHOU, TaK U B
neyaTHOi (opMme. B aneKTpoHHOM BHJE NpEnojaBaTelio MPeaOCTaBIsIeTCs MPOTECTUPOBAHHAS
pabotaromas nporpamma. B meyatHoMm Buje oTuéTa NMPUBOJUTCS TEOPETUUYECKOE ONMHCAHUE all-
TOpUTMa, KOJ| MIPOTPAMMBI ¢ TTOJAPOOHBIMH KOMMEHTAPUSIMHU K BHITIOJTHCHHIO TE€X WU WHBIX IIa-
TOB allTOpPUTMa, WUTIOCTPUPYETCs paboTa MporpaMmMbl Ha KOHKPETHOM TECTOBOM IPUMEpE C He-
00XOIMMBIMH CKPUHIIIOTAMH OKHA BBIBOJIA, & TAKXKE YKA3bIBAETCS CIIMCOK MCIOJB30BAHHBIX HC-
TOYHHUKOB. TekcT Habupaercs 14 mpudrom Ha 6ymare popmara A4; Ha TUTYIBHOM JIUCTE KpOMe
TEMBI TaKXe YyKa3bIBaeTcs (hakynabTeT, HampamieHue (OakamaBpuar), Kype, rpynma, ®HUO cry-
JIEHTa; CojlepXaHhe Marepuana 1no o0beMy cocTaBiseT 10 S5-Tu crpanull. PaboTtaromas mpo-
rpamma (B 3JIEKTPOHHOM BHJIE) MOXET OBITh OTMEYEHA XOpoliei omneHkoi. Ha oTinumano Moxet
OBITH OIIEHEH TOJIBKO IMOJIHBIN OTYET (M B 3JEKTPOHHOM BHJE ¢ paboTaromieil nmporpaMmon U B
MeyaTHOM BHUJIE C COONTIOZICHUEM YKa3aHHBIX BhIIIe TpeOoBanuii). Ecim paccmarpuBaeTcst qocta-
TOYHO CJIOKHBIN anreOpandyecKkuii aJropuT™M HJIM HECKOJIBKO alTOPUTMOB, CBS3aHHBIX OOIIeH
anreOpanveckoil uueen, To OTYET MOXKET OBITh IMOATOTOBICH HECKOJIBKUMHU CTyJeHTaMu (He 0o-
Jee TpEX YeIOBEK U3 IPYMIbI [0 OJHOU TeMe). B ciiydae BBINOTHEHUS OTHOTO OTYETa (110 OAHOU
anreOpanveckoil TeMe) HECKOJIBKUMH CTYACHTaMH, 00hEM pabOTHI, BHIMOJHEHHON KaXIbIM M3
HUX, JOJDKEH OBITh B OTYETE KPATKO OTMEYEH.

6.5 MeTroanuecKkue yKa3aHusi K CaMOCTOAITEJIbHOW MOATOTOBKE CTYJ€HTOB K KOJJIOKBHY-
MaMm

B kax1oM u3 NepBbIX TPEX CEMECTPOB IIPOBOJUTCS KOJUIOKBUYM B LENISAX 3aKPEIUICHUS CTY-
JEHTAaMH 3HAaHUH TEOPETHUYECKOT0 Marepuaya. KolIoKBUyM MOKET MPOBOIUTHCS B YCTHOW WIH
B MUCbMEHHOI (opme. [Ipu 3TOM CTyEeHT T0JIKEH NOATOTOBUTH MUCEMEHHO OTBET (AJI YCTHOU
(bopMBbI — TE3UCHI OTBETA) Ha JIBa BOMPOCA U3 MPUMEPHOIO MEepeyHs] TEOPETHUYECKUX BOIPOCOB K
sk3aMeHy B myHKTe 4.2.1 (B COOTBETCTBYyIOIIEM cemecTpe). Homepa BOmpocoB u3 yKa3aHHOTO
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CrrcKa naroTcs B Tadnuie myHkta 4.1.3. Teoperudeckuii MmaTepual A MOATOTOBKU K KOJUTOK-
BUYMY MOXHO HalWTH B MCTOYHMKAX JIMTEPATYphI, ONMCAHHBIX B IMyHKTE 5.1. [lonoxxurenpHbiit
OTBET CTY/IEHTA HA KOJUIOKBUYME MOXET OBITh YUTEH IPH Cllauye IK3aMeHa.

6.6 MeToanuyeckne peKOMEHIAIUH /IS CAMOCTOATEILHONH MOATOTOBKH CTYAE€HTOB K
IK3aMeHYy

B xonme kaxxmgoro cemectpa 1 - 4 ¢hopmMoii HUTOTOBOTO KOHTPOJISI 3HAHUN CTYJEHTOB IO TACIIUTI-
nuHe «DyHIaMeHTaIbHAS U KOMIIBIOTEpHAs anre0pay sSBIsSeTCs dK3aMeH. [|Jisi MOAroTOBKH K 9K-
3aMEHYy CTYICHTaM HEOOXOAMMO BBIMOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOIBbHBIE PAOOTHI (CM.
nyHKT 4.1.1). DK3aMeHAIMOHHBIA OUJIET COCTOUT M3 TPEX BOIMPOCOB — JABYX TCOPETUUECKUX H
OJIHOTO TMpakThuueckoro (cMm. myHKT 4.2.3). Ilpu BBICTaBIC€HHM OLEHKH TaKXE YUYUTHIBAETCS yC-
MEBAEMOCTb CTYJICHTA B TEUEHUE CEMECTPA: aKTUBHOCTh HA JICKIMOHHBIX M MPAKTUYECKUX 3aHs-
THUSAX, KAYECTBO BBIMIOJIHAEMBIX B TE€UCHHE CEMECTpa AOMAIIHUX NMPAKTUYECKUX 3aJaHHM, OTBETHI
Ha KOJUIOKBHYMaX, OLIEHKH 3a KOHTPOJIbHbIE pabOThl, KAYECTBO MOJATOTOBJICHHBIX TOKIAI0B IO
TeMaMm, MpeJHa3HauYEeHHBIM JJI1 CAaMOCTOSITENIbHOTO U3ydeHus. Kakaplii U3 Tpex BOIMPOCOB IK3a-
MeHa olleHHMBaeTcs B Tpu Oamna. Taxke B XOJe 3K3aMeHa 3aJ1aloTCs J1Ba JOMOJTHUTEIbHBIX BO-
npoca (He 00s3aTeNIbHO M0 BOIpOcaM OmIieTa), B KOTOPBIX TpedyeTcs: chopMyIrpoBaTh HEKOTO-
poe ompejeNeHue WU yTBEpKIAeHUE. JlOMOIHUTENBHBIA BOMPOC OIICHWBAETCS B OIWH Oail.
OreHKa «HEYIOBIETBOPUTEIILHO» HA YK3aMEHE CTaBUTCS, €CIIHM CTYJIEHT HaOpan MeHble 4 Oa-
JIOB; OIIEHKA «YIOBIETBOPUTEIHLHOY, €cIl HaOpall oT 4 10 6 0aJIOB; OIEHKA «XOPOIIOY, €CIIU OH

HaOpas oT 7 10 9 6aIOB; OIIEHKA OTIUYHOY, €CJIM CTYACHT Habpas 6osee 9 6amos.

7. MaTrepuajibHO-TEXHHYECKOe o0ecreYeHne 1o JUCHUuIInHe

ITo Bcem Buam y4eOHO AESATEIBHOCTH B paMKaxX JAUCHUIUIMHBI HCIIOJB3YIOTCS ayIUTO-
puH, KaOMHETHl ¥ Ja00paTOPHH, OCHAIICHHBIE HEOOXOAUMBIM CHEUATU3UPOBAHHBIM U JTabopa-
TOPHBIM 000PYZAOBaHUEM.

HanmeHoBanue crieliuaIbHBIX IOMEIIE-
HUH

OCHaIIEHHOCTD CIIEIHAILHBIX MO0~
MEIIEHUI

HepequL JIMICH3UOHHOT'O
IporpaMMHOT0 obecneueHus

VYuyeOHbIC ayAUTOpUM Uil TIPOBEACHHMS
3aHATHH JekiuuoHHoro tuna (aya.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Mebenb: yueOHas MeOeb.
TexHUYECKHE CPEeCTBA O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP.
Cpencra o0y4yeHus:

JIOCKa, MApKEPBI U MEIL.

Microsoft Office;

[Iporpammsl i AEeMOHCTpa-
UM ¥ CO3JaHUS MPE3CHTALMHI
(«Microsoft Power Point»)

Y4eOHbIC ayAUTOPUH JUIS HPOBEACHUS
IPYIIOBBIX U WHIMBHIYAJIbHBIX KOH-
cynpranuil (kabunet 3 14H).

Meobenb: yuebHas MeOeb
Cpencta oOy4eHwMsI:
JIOCKA, MapKepbl U MeJl.

VueOHble ayIuTOPHH ISl HPOBEICHHUS
TEKyIIero KOHTPOJA M MPOMEKyTOUHOM
arrecrammn  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Mebens: yaeOHas meOenb
TexHUYeCKUEe CPeACTBA O0YUCHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP.
Cpencta oOy4eHwMsI:

JTIOCKA, MapKEPhl ¥ MEJL.

Microsoft Office;

IIporpammsel asisi 1eMOHCTpa-
UM U CO3MaHMS MPE3CHTAIHHA
(«Microsoft Power Pointy)

Y4eOHbIe ayAUTOPHUU JUIS TPOBE-
neHuss 71a00opaTOpPHBIX 3aHSATUN
(ayn.310H, ayn.312H, ayn.314H)

Meo6enb: yuebHas MeOeb
Cpencra o0y4eHus:
JIOCKa, MAPKEPBI U MEIL.

Jlst camocToATeNNbHON paboThl 00YJarOIIUXCS TPEAYCMOTPEHBI MOMEIIEHUS, YKOMILIEK-
TOBaHHBIC CHEIUAIM3UPOBAHHONW MEOEIbI0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW ¢ BO3MOXK-
HOCTBIO TMOJKIIOUCHUS K ceTn «VHTepHeT» W oOecnedeHreM JOCTyIa B AJICKTPOHHYIO HHGMOP-
MaIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue HOMCIIIGHI/Iﬁ JJ1s1 caMO-
CTOSITCIIbHOU pa6OTLI 06yanOIIII/IXCH

OcCHaILCHHOCTD [TOMEIEHUH ISt
CaMOCTOATENLHOM PaboThI 00y-
YaIOIIXCs

HepequL JIMICH3UOHHOT'O
MporpaMMHOTO obecrneueHus
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Tlomemenne s caMOCTOSITEIBHOW pa-
00Thl OOydJaromuxcs (YATATBHBIA 31
Hay4noit 6ubnmoTexn)

Mebens: yuebHas meOernnb
Kommuiexkt  cnenumanm3upoBaHHOU
MeOemH: KOMIBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIThIOTEepHAs
TEXHHKA C MHOAKIIOYECHHEM K HH-
(hopManmoHHO-

KOMMYHHUKAIIMOHHOH ceTu «MHTtep-
HET» U JOCTYIOM B BJIEKTPOHHYIO

nHpopMannoHHO-
o0pa3oBaTenbHyI0 cpeny o0pas3oBa-
TEJILHOM OpraHM3alNH, BeO-

KaMepbl, KOMMYHUKAIIHOHHOE 000-
pyaoBaHKe, 00eCIeUnBaIoIee 10¢c-
Tyl K CETH WHTEPHET (IIPOBOIHOE
COCIMHEHHE M OECIPOBOIHOE CO-
€IMHECHHE 0 TeXHOoJoruu Wi-Fi)

Tlomemenust niisi caMOCTOSITEIIBHOW pa-
6otel  obyuarommuxcs  (ayn.309H,
ayn.320H)

Mebens: yuebHas meOernnb
Kommuiekt  cnenumanm3upoBaHHOU
MeOemH: KOMIIBIOTEPHBIE CTOJIBI

Oo6opynoBanue: KOMITBIOTEpHAs
TEXHHKAa C HOAKIIIOYEHHEM K WH-
(opmMaroHHo-

KOMMYHHUKAIIMOHHOM ceTu «MHrep-
HET» U JOCTYIIOM B JJICKTPOHHYIO
nH(POPMAITMOHHO-
o0pasoBaTeNbHyI0 cpeny oOpa3oBa-
TETBLHOM OpraHu3aIH, BeO-
KaMepbl, KOMMYHUKAI[IOHHOE 000-
pyzoBaHHe, obecreunBaiomee 10c-
Tyl K CETH WHTEpPHET (IIPOBOIHOE
COCIMHEHUE M OECIpPOBOIHOE CO-
eauHeHue 1o TexHosoruu Wi-Fi)
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