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1. Henu u 3aga4u U3y4YeHUs: JUCHUILIMHBI.

1.1. Ileanb ocBOEHUS TUCIUTLIHHBI

dopmupoBaHue y CTyIeHTOB (paKyIbTeTa MATEMAaTHKH M KOMITBIOTEPHBIX HAayK (Hampas-
aenus 02.03.01) 6a30BbIX 3HAHMIA MO0 (PyHAAMEHTATLHONH M KOMITBIOTEPHOU anredpe B TeUCHHE
HEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaumn JUCHUIINHBI

ITosryueHrne OCHOBHBIX TEOPETUUYECKUX CBEJICHUM, pa3BUTHE IIO3HABATEIIBHOMN JNEATEINb-
HOCTHU U IPUOOpETEHHE MPAKTUUECKUX HABBIKOB Pa0OTHI C MOHATUAMMU 110 CIEIYIOIIUM pa3zesiaM
anreOpbl: CUCTEMBbI TMHEHHBIX YPaBHEHUN, MATPUIILI U IEUCTBUS HAJl HUMU, ONIPEICTUTENH, KOM-
IUIEKCHBIE YMCJIa, MHOTOWICHBI, aNre0pandeckue CUCTeMbl (TPYIIIbI, KOJbLA, BEKTOPHBIE MPO-
CTpaHCTBa, aNreOpbl), KOHEYHOMEPHBIE BEKTOPHBIE MPOCTPAHCTBA, TUHEITHBIE OTOOPAXKEHHS BEK-
TOPHBIX IPOCTPAHCTB, MHBAPUAHTHBIE IOJIIPOCTPAHCTBA JIMHEWHBIX OIEPATOPOB, KOpPAAHOBA
HOpMasibHasi (hopMa MaTpUIbl JIMHEHHOTO ONepaTopa, COMPsHKEHHOE OTOOpakeHHe, KaHOHUYe-
CKM{ BUJI MaTpPHULl JMHEUHBIX (HOPMaJIbHOIO, CAMOCOIPSKEHHOT0, OPTOrOHAIBHOI'O UM YHUTAp-
HOT0) OTIepaTOPOB, KBaJIpaTUYHbIe ()OPMBI, HIIEMEHTHI TCOPUU YUCEIL, U TCOPUU KOHEUHBIX MOJIEH,
OCHOBBI TEOPHH TPYII, IEHCTBHA TPyl Ha MHOXXECTBaX, (hPaKTOPIPYIMIBEI U TOMOMOP(PHU3IMBI
TPYIIIL.

1.3. MecTo AMCUUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbI

Huctumnaa (b1.0.18) «DynaaMeHTanbHast 1 KOMIBIOTEpHAs anreOpay Mo HarpasJie-
Huto 02.03.01 MaremaTrka U KOMIBIOTEpHBIC HAyKH (YpPOBEHb OaKkajgaBpuaTa) OTHOCUTCS K 00s-
3aTebHOM YacTH MEepBOro 0JI0Ka yueOHOTO TU1aHa, SBISIOUIET0Cs CTPYKTYpHBIM dniemeHToM OOIT
BO. Jucuunnuna uzyvaercs ¢ 1-ro mo 4-it ceMecTphl, 3HaHUs, MOJyYEHHBIE B MPOIECCE €€ U3Y-
YEHUs!, UCTIOIB3YIOTCS B AHAIMTHUECKOW TeOMETPUH, MaTEMAaTUYECKOM aHaln3e, (PyHKIIMOHAIb-
HOM aHaiu3e, M QepeHnanbHON TeOMETPUN U TONOJOTUH, TU(depeHIINATbHBIX YPABHEHUSIX,
JUCKPETHOM MaTEMaTHKE U MaTEMaTHYECKOH JIOTMKE, TEOPUM UYMCEN, METO/axX ONTHMHU3ALMU U
ap.. Cnymatenu B IepBOM CeMeCTpe JOJKHBI BIIaJIeTh MAaTEMaTHYECKUMH 3HAHUSAMU B paMKax
IIPOrpaMMBbl CPEAHEN IIKOJIBI, a CIYIIATENN BO 2-M, 3-M U 4-M ceMecTpax — 3HaHUSIMU, [10JIy4YEH-
HBIMHU IO JAHHOM TUCIUIUIMHE, B MPEABIIYIIUX CEMECTPax.

1.4 TlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUsI MO JUCHHUIJINHE, COOTHECEHHBIX
¢ IJIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHsI 00pa30BaTeIbHOI NMPOrpaMMbI

[Ipu ocBoeHun nuctuIuIHb «DyHIaMEeHTaIbHAS. U KOMITBIOTEpHAs anredpay BeIpadaThi-
BaeTCs olIeMareMaTnideckasl KyJIbTypa: YMEHHE JIOTHYECKH MBICITHTD, TTPOBOJANTH JIOKA3aTel b~
CTBA OCHOBHBIX YTBEPXKJACHUI, YCTAaHABIMBATH JIOTHUECKHUE CBS3U MEX]y TOHSITHSIMH, TIPUMEHSTh
MOJTyYEHHBIC 3HAHUS JJI PEIICHUS anreOpandecKux 3ajad W 3a1ad, CBSI3aHHBIX C KOMITBIOTEP-
HBIMH TIPUIIOKEHUSIMU anreOpandeckux MeTooB. [lomydaeMble 3HaHUS JIeKaT B OCHOBE MaTeMa-
TUYECKOTO 00pa30BaHUs U HEOOXOAMMEBI JIJIsl TOHUMAaHUS U OCBOSHUS BCEX KYPCOB MaTEMaTHKH.

[Mporiecc u3yueHUss NUCHUIUIMHBI HAMpaBieH Ha (HOPMHPOBAHHE CICAYIONIUX KOMIIC-
tenruii: OIIK-1, ITK-1, TTK-2.

Kox 1 HanMeHOBaHME WHANKATOpPA JOCTIKEHUS PesynbraTsl 00y4eHuUs 110 TUCIUITTHHE
KOMIIETEHIIHH

OIIK-1. CriocobeH KOHCYJIbTUPOBATh U MCHOJB30BaTh (PyHIaMeHTaNbHbIE 3HAHUSI B 00JIACTH MaTEMaTHYECKOTrO
aHaM3a, KOMIUIEKCHOTO ¥ (DYHKIIMOHAILHOTO aHajIn3a, alre0phl, aHATUTHYECKOH reoMeTpuu, auddpepeHuaib-
HOUW F€OMETPUH U TOIOJIOTUH, AU PepeHINATIBHBIX yPaBHEHUH, IUCKPETHOM MaTeMaTHKH U MaTeMaTH4eCcKOH J10-
THKH, TEOPUH BEPOSATHOCTEH, MATEMATUYECKOM CTATUCTUKU U CIIy4allHBIX IPOLECCOB, YUCIEHHBIX METOJO0B, TEO-
pPETHYECKON MEXaHHNKH B PO eCCHOHAILHOM AesSTeIbHOCTH




KOH 1 HAUMCHOBAHWE MHAMKATOPa JOCTHUKCHUA
KOMIICTCHI WA

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

NOIIKB-1.1 [leMoHCTpHPYET HABHIKH BBHITOTHEHUS
CTaHJIapTHBIX JEHCTBUM, PEIICHUS TUIIOBBIX 3a]1a4 C
Y4€TOM OCHOBHBIX MOHATUH 1 061111/1)( 3aKOHOMEPHO-
cTeit, GopMyImHpyeMbIX B paMKax 0a30BBIX MaTeMa-
TUYECKHX W €CTECTBEHHOHAYYHBIX JUCIUITINH.

HOIIKB-1.1.3-1. 3HaeT OCHOBHBIC TOHSATHSI M TEOPEMBI
Kypca B JOCTAaTOYHOW Mepe, 4TOOBI X HCIIOIB30BATh IS
pEeLICHHs TUIIOBBIX 337124 110 AUCLUIIIMHE.

NOIIKb-1.1VY-1. YMeeT ucnionb30BaTh MPHOOPETEHHBIC
3HAHUS B MPOIIECCE UIYUCHUS TUCIUILIMHBI TS BbIPA-
OOTKH IUIaHA TIOIIATOBOTO PEIICHHs 33124 Pa3HOTO
YPOBHSI.

HOIIKB-1.1Y-2. BnageeT HaBbIKAMHU BBINOJIHEHUS CTaH-
JAPTHBIX JCHCTBUH, MO3BOJIOMIAX CBOJUTH PEIICHHE
CJIO>KHOM 3a/1a9H 110 JUCIUTUINHE K PEIICHHUIO TPOCTEHIITIX
THIIOBBIX 3a7ad.

NOIIKB-1.2. Bnaneet GyHIaMeHTaTHHBIMA 3HAHH-
SIMH, TIOJTYYE€HHBIMHU B 00JIACTH MATEMATHYECKUX U
(WiTi) ecTeCTBEHHBIX HAYK.

HOIIKB-1.2. 3-1. 3naer onpenenéHHble MOHATUS U yTBEP-
JKIEHHUS Kypca B 00BEME, JOCTAaTOYHOM JUIS YCIIEIITHOTO
MIPOXOKAEHMSI TEKYLIEH ¥ IPOMEXYTOYHON aTTECTALUN 110
JUCIIUIIINHE.

NOIIKB-1.2. V-1. YMmeer nmpruoOpeTaTs U HCIOIB30BATh
(yHIaMeHTaIbHBIC 3HAHUS 10 TUCLHUIUIMHE B IIpoLiecce
pEeLIEHUH MPAKTUYECKUX 3aJaHul.

HOIIKB-1.2.Y-2. Bnazseer ¢pyHaaMeHTATbHBIMU 3HAHU-
SIMH, TIOJTyYE€HHBIMH B paMKax M3y4aeMoH TUCHUIUINHBL

IK-1. CriocoOeH 1eMOHCTPHUPOBATh 0a30BbIC 3HAHMUS
poBaHHs M HHPOPMAMOHHBIX TEXHOJIOTHH.

MAaTEMAaTUYECKUX U €CTCCTBCHHBIX HAYK, OCHOB ITpOIrpaMMu-

UIIKB-1.1. CriocobeH pemath akTyajdbHbIE U Bax-
HBIE 3a7aull (PyHAaMEHTAIBHON W NPHKJIaIHON Ma-
TeMaTUKHI

WIIKB-1.1. 3-1. 3HaeT HEOOXOAUMBIC TOHSTHS U YTBEPIKIC-
HUS Kypca (yHIAMEHTAIBLHONH M KOMITBIOTEPHOW aireOps
JUIsl pelIeHtsl TUTIOBBIX 3aa4 3TOro Kypcea.

UIIKB-1.1. V-1. YMeer, ucnoib3ys CreUaIbHbIe 3HAHUS B
XO0JIe M3Y4YCHUs TUCHUIUIMHBI, HAXOIUTh IOAXOJBI K pellle-
HUIO MPAKTHYECKUX 33JaHHI 110 9TON TUCIUIIINHE.

UIIKB-1.1. V-2. Brageer alropuTMHYECKAMH HABBIKAMU
peIIeHs OTNpeACIEHHBIX MPAKTHUSCKUX 3aJaHdil Kypca
(hyHIAMEHTATEHOW U KOMITBIOTCPHOU alreOphl.

UIIKB-1.4. Cobupaer n aHATH3UPYET HAYIHO-TEX-
HUYECKYI0 MH(pOpMAIiio ¢ yI€ToM 0a30BbIX Ipea-
CTaBJICHUH, ITOTyYeHHBIX B 0071aCTH (pyHIaMEHTAb-
HOW MaTeMaTHUKH, MEXaHUKHU, €CTECTBEHHBIX HAYK,
MIPOrpaMMHUPOBAHUS 1 HHPOPMAIIMOHHBIX TEXHOJIO-
T'Hu.

UIIKB-1.4. 3-1. 3naer metoas! cOopa nHpOpMAIHU, HEOO-
XOJMMOM JUTsl YCIICTHOTO YCBOGHHMS Kypca (pyHIaMeHTalb-
HOW M KOMITBIOTEPHOH anreOpsl.

UIIKB-1.4. V-1. YMeeT aHaTH3UPOBATH COOMpaEMyr0 Hayd-
HYIO ¥ y4eOHYI0 HHGOPMAIIHIO ¢ yIETOM 0a30BbIX MPEICTaB-
JICHUI1, TOJYYEHHBIX B 001acTH PyHIaAMEHTAIBHON aJIreOpBl.

UIIKbB-1.4. V-2. Bianeer HaBbIKaMU OIICHUBAHUS MPHOPH-
TETHOCTH COJCPKATEIBHBIX 3JICMEHTOB HH(DOPMAIUH, C yué-
TOM 0a30BBIX MPEACTABJICHUI, MOJyUYCHHBIX B XOJIC U3yYe-
HUS JUCIUILITUHBL.

IK-2. Cioco0GeH ny0JaryHO NMPeCTaBIsATh COOCTBEHHBIEC ¥ U3BECTHBIC HAYYHBIE PE3YJIbTaThI

UIIKB -2.1. JleMOHCTPUpYET HaBBIKH JIOTHYHOTO H
MOCNIEA0BATENILHOIO H3JIOKEHUs MaTepuaia Hayd-
HOIO HCCIIEAOBaHMS B YCTHOM M HUCbMEHHOU

¢dopme.

UIIKB — 2.1. 3-1 3Haer anre0panveckyro U KOMIBIOTEP-
HYIO aJTOPUTMUYCCKYIO TEPMHHOJIOTHIO B IOCTATOYHOM
Mepe IS H3II0’KEHHSI OCHOBHBIX MOJIOKEHHUN Kypca pyH-
JTAMCHTAIBHOW U KOMITBIOTEPHON alreOpEhl.

NIIKB -2.1. V-1. YMmeer nznarath cojepKaTeIbHbIH MaTe-
pHa JMCHHUIUIMHBI IT0CIEI0BATEIbHO U JIOTHYHO.

UIIKB -2.1. Y-2. Brageet HaBIKaMH YIIOPSA0YABAHUS T0-
JIOKEHUI MU3J1araeMoro MaTeprana TakuM o0pa3oM, 9TOOBI
Ka)k0€ HOBOE IIOJIO)KEHHE SBIISIIIOCH JIOTHYECKHUM CJIEMI-
CTBHEM MPEIBIAYIINX.

UIIKB -2.2. KoHCTpyHpyeT npeIMETHOE CofiepkKa-
HHE U aJalTHPYeT €ro B COOTBETCTBUH C 0COOEHHO-
CTSIMH T€JIEBOM ayUTOPHH.

NIIKB — 2.2.3-1. 3HaeT pa3audHbIe CIIOCOOBI H3I0KESHHUS
3aJ[aHHOTO MaTepHasa JUCIIUIUINHGL B 3aBHCHMOCTH OT
YPOBHSI TIOATOTOBKH CITyIIATENCH.

HUIIKB -2.2. V-1. YMmeer amantupoBaTh MPEIMETHOE CO-
JIep)KaHUe M371araeMoro MaTepraiia B COOTBETCTBHH C OCO-
OCHHOCTSIMU LIeJICBOM ayTUTOPHH.




KOL[ 1 HAUMCHOBAHWE MHAMKATOPa JOCTHUKCHUA Pe3yﬂbTaTbI 06yqu1/1;1 1O JUCLHMITTIMHEC
KOMIICTCHI WA

UIIKB -2.2. V-2. 2 Bnageetr HaBBIKAaMH KOHCTPYHPOBAHUS
cozlepKaTeNbHOI YacTH MaTepuala ¢ Leiblo Oonee Jo-
CTYITHOTO €r0 M3JI0’KSHUSL.

PesynbraTel 00yueHHs 110 AUCIUILTAHE TOCTUTAIOTCS B paMKaX OCYIIECTBIICHUS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSATEJIbHOM pabOThl 00yYaromuXcs B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IJIAHOM.

WHaukaTtopsl JOCTHXKEHHSI KOMIETEHIMH CUUTAOTCS C(OOPMUPOBAHHBIMU IPU JTOCTHXKE-
HUU COOTBETCTBYIOLUX UM PE3YJbTATOB O0YUECHHUS.

2 CTpyKTypa M colep:KaHue TUCHUILIMHBI

2.1 Pacnpenesienne TPya10eMKOCTH JMCIUILJIMHBI 110 BUAaM padoT
OO6mas TpyJJ0OEMKOCTh AUCIUIUIMHBI COCTABISIET 16 3aueTHBIX equHuIl (576 4acoB, U3 HUX
KOHTaKTHBIX 225,2 yaca: JICKIIMOHHBIX 3aHIATHI 72 daca, mabopaTopHbIX 3aHsATHN 136 yacos,
KCP 16 gacos, KP 1,2 gaca; camocrositenpHast padota 181 4acoB; moaroToBka K 3K3aMeHaM
169,8 vyaca), ux pacmupenenacHue Mo BUAaM padOT MPEACTABICHO B TaOIHUIIE.

Bun yue6HOI paboTh Bcero Cemectpsl
9acoB (gackr)

1 2 3 4

KonTakTHas padora, B TOM 4nce:

AyauTOpHBIE 3aHATHS (BCEro): 208 52 52 52 52
3aHsATUs JTEKIUOHHOTO THIIA 72 18 18 18 18
JlaGopaTopHble 3aHITHs 136 34 34 34 34
3aHATHS CEMUHAPCKOTro TUIA (CEMUHAPBI, IPAKTUYECKHE

3aHATHSA) i i i i i

HNuas koHTaKTHas1 padora:

KonTpons camocTosarenbHol padotsl (KCP) 16 4 6 4 2

ITpomexyrounas arrectanus (MKP) 1,2 03 103|031 0,3

CamocrositesibHas padoTa, B TOM 4HcIe:

- p3360p U CaMOCTOATCIIbBHOC U3YUCHUEC TCOPCTHYIC-

CKOI'o MmaTrepuaJjia 1o KOHCIICKTaM J'IeKI_II/Iﬁ H 110 y‘IC6HBIM 62 12 24 18 8

IMOCOOUSIM U3 CIIMCKA HCTOYHHKOB JIMTCPATYPhI;

- CaMOCTOSTEIBPHOE PEIICHHUE 3a/1a4 110 TeMaM Jia- 69 14 28 18 9
OOpaTOpHBIX 3aHATHIA;
- IOATOTOBKA K ped)epaTUBHOMY JTOKIATy (TpeTHid 12 0 0 6 6
Y YETBEPTHIN CEMECTPHI)
[ToaroroBka k TekyuieMy KOHTPOJIO (K KOHTPOJIbHBIM 38 8 16 10 4
paboTaM U KOJIJIOKBUYMaM)
KonTpoJb:
[ToaroroBka K sK3aMeHY 169,8 | 53,7 | 53,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh yac. 576 144 | 180 | 144 | 108
B TOM YHCJIe KOHTAKTHAsA 2252 | 56,3 | 58.3 | 56,3 | 54.3
padora
3a4. efl 16 4 5 4 3

2.2 Conepxanue IMCHAILIHHBI



Pacnipenenenue BuoB yueOHOM pabOTHI M KX TPYIOEMKOCTH IO pa3jiesiaM JUCITUTIITNHBL.

2.2.1 Pa3aesibl AUCHUILIMHBL, H3y4YaeMble B 1-M cemecTpe (ounasa ¢popma)

KomnaecTBo yacon

AynutopHas Breayu-
Ne HaumenoBanme pa3zuenoB (Tem) B aGoTa TOpHas
cero P pabota
J. |03 | JIP | CPC
1 2 3 4 5 6 7
1 CucremMbl TUHEMHBIX  ypaBHEHUH 26 6 - 10 10
2 Marputipst 20 4 - 8 8
3 Onpenenurenu 24 4 - 10 10
4 OT0oOpakeHusI MHOXKECTB 16 | 4 - 6 6
HUTOT'O no pazaenam TUCHUILIMHBI B 1-M cemecTpe: 86 18 - 34 34
Kontpons camocrositenshoii padotsl (KCP) 4
[Ipomexyrtounas arrectanus (MKP) 0,3
IMoAroToBKa K 9K3aMeHy 53,7
OOmias Tpy10eMKOCTh 110 TUCUUIUINHE B 1-M cemecTpe 144
2.2.2 Pa3aeqbl JMCHUILIMHBI, H3yYyaeMble BO 2-M ceMecTpe (ounasa ¢popma)
KomuuectBo uacos
Bueayau-
. AynuTtopHas
Ne HaumenoBanue pa3zienos (Tem) Beero paGora IT)(;}%I;:;
J |03 | JP | CPC
1 2 3 4 5 6 7
5 AnrebpanuecKkue CUCTEMbI 28 4 - 8 16
6 KomriekcHbie uncna 28 | 4 - 8 16
7 |MHorouenss 34 6 - 10 18
8 BexTopHble mpocTpaHcTBa 30 4 - 8 18
HUTOI'O no pazaenam TUCHMIUIMHEI BO 2-M cemecTpe: | 120 | 18 - 34 68
KonTpons camocrosrensaoi padotsl (KCP) 6
[Ipomexyrounas arrecranus (MKP) 0,3
[ToaroToBKa K 5K3aMeHy 53,7
OO6mr1ast TPy T0EMKOCTB 10 TUCITUIUIHHE BO 2-M CEMECTPE 180

2.2.3 Pa3aesibl AUCHUILIMHBI, H3y4YaeMble B 3-M ceMecTpe (ounas ¢popma)




KonnuectBo wacos
Bneayau-
AynuTtopHas
Ne HaumeHnoBanue pa3zenos (Tem) TOpHast
Bcero pabora pa6ota
J. | 113 | JIP | CPC
1 2 3 4 5 6 7
9 EBKINI0BO M yHUTAapHOE POCTPAHCTBA 26 4 - 8 14
10 JIuneiinble 0TOOpa’k€HNS BEKTOPHBIX IIPOCTPAHCTB 30 6 - 10 14
JluHeitHbIe onIepaTOPhI €BKIUAOBBIX U YHUTAPHBIX TPO-
patop A YHUTAPHRIXIPOT g 1 4 0 = | 8 | 12
11 |ctpancrs
12 KBangparuunsie ¢hopmbl 24 4 - 8 12
HNTOI'O no paznenam JucuUIUIMHEL B 3-M cemectpe: | 104 | 18 - 34 52
KonTpons camocrosrensaoi padotsl (KCP) 4
[Ipomexyrounas arrecranus (MKP) 0,3
IMoAroToBKa K 9K3aMeHY 35,7
OO01as TPy I0eMKOCTh 110 JUCHHUIUIMHE B 3-M CEMECTpe 144
2.2.4 Pa3nesibl JUCHUILUIMHBI, H3yYaeMble B 4-M ceMecTpe (ounasn ¢popma)
KommyectBo gacos
Bueayau-
AyautopHast
Ne H OpHa.
aUMEHOBaHME Pa3JICJIOB (TEM) Beero paGoTa ;a}él;z
J | 113 | JIP | CPC
1 2 3 4 5 6 7
Hayasna Teopuu uncen 1 TEOpUHM KOHEYHBIX MOJIEH, BbI- o5 6 10 9
13 |yucnurensHbIe aCHEKTHI. )
14 OCHOBBI TEOPHUH TPYTIIL. 20 | 4 - 8 8
15 JleiicTBUs TPyl HA MHOXKECTBAX. 16 4 8 4
16 dakToprpynnsl ¥ TOMOMOPQGHU3MBI TPYIIIL. 18 4 - 8 6
HNTOI'O no pazaenam JUCHUILIUHBL B 4-M CEMECTpE: 79 | 18 - 34 27
KonTpons camocrosrensaoi padotsl (KCP) 2
[Ipomexyrounas arrecranus (MKP) 0,3
[MoaroToBka K SK3aMeHyY 26,7
OO6mr1ast TPy T0EMKOCTD TI0 TUCITUTUIIHE B 4-M CEMECTpE 108

[Tpumeuanue: JI — nexiuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — mabopaTtopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB IUCHUNLTHHbBI



2.3.1 3auaTHA JeKIINOHHOI0 THIIA

Ne | HammenoBanue pas- | Conep:kanue pa3gesa ®opma Te-
n/m | aeja KYLIero KOH-
TPOJs
1 | Cucrembl JNHHEHHBIX DyieMeHTapHbIe MPeoOpa3oBaHUs HaJl ypaBHE- | Y CTHBIN
ypaBuenuii (CJIVY) nusimu CJIY, skBuBanentHoctb. Meron [Maycca, | ompoc, Kkoii-
uccnenoBanue CJIY crynenuatoro Buga. Apudme- | 10KBUyM
THYECKOE JIMHEeHHOE MpOoCcTpaHcTBO cTpok R ". JIu-
HeifHasgs KOMOWHAIMS CTPOK (TPAH3UTUBHOCTH ), JIH-
HEIHasl 3aBUCUMOCTb. baza cucTteMbl CTPOK, paHr.
[Toanpoctpanctso B R ", ero 6a3uc u pa3MepHOCTb.
Onnoponnast CJIY, mpoCTpaHCTBO €€ pEIICHHUH,
(byHIaMeHTalnbHasi COBOKYITHOCTb petieHui. CBs3b
Mexay MHoxkecTBamu perenuid CJIY u acconuu-
poBaHHOM ¢ Hel onHOopoaHou CJIY.

2 | Marpunbt Marpuiibl ¢ 1€HCTBUTEIbHBIMY AJIEMEHTAMU, UX | Y CTHBIN
BUibl. COBMNaICHUE PAHTOB MATPHIIBI IO CTPOKAM U | ONPOC,  KOJI-
cTonbuam, panr marpuibl. Teopema Kponekepa- | TOKBHyM
Kanemnmu. Onepanuu Haj MaTpULIaMU: CIIOKEHHUE U
BBIYUTAHUE MATPHUIL], YMHOKCHHE MATPHUIl HA YUCIIA
1 yMHOXXeHue MaTpull. [ToHsaTus o Kosblie 1 06 an-
reOpe. Anredpa (kosblio) maTpull. Panr mpousBe-

JICHUS] MaTpHIL.

3 | Onpenenurenu [lepecTaHOBKM N CUMBOJIOB, UX YETHOCTb. M3- | YcTHBIN
MEHEHHUE YETHOCTH MPU TPAHCHO3UIIUSIX CHUMBOJIOB, | OMPOC,  KOJI-
KOJMYECTBO YETHBIX M HEYETHBIX MEePECTAaHOBOK. | JOKBUYM

@dopMasIbHBIE MMOJCTAaHOBKU N CUMBOJIOB, UX 4Y€T-
HOCTb U HEUETHOCTb, KOJINYECTBO YETHBIX U HEYET-
HBIX MOACTaHOBOK. Ompenenurens N-ro mnopsjka,
IIPOCTENIINE CBOMCTBA. BBIUMCIIEHHE ONpeIeiu-
TEJs C IOMOIIBIO 3JIEMEHTAPHBIX MTPE00pa3oBaHUM
HaJ CTPOKaMH U cTo01aMu. MUHOpP MaTpHUIIbI, aj-
reOpanyeckoe J0NOJHEHUE K JIEMEHTY MaTpHIbL.
Paznoxxenue onpenenuTens Mo cTpoke (CTOJOILY).
dopmyna obparHor mMaTpuilsl. [IpaBuno Kpamepa
pewenus onpenenennoit CJIY.

basucHbii MuHOp Martpuubl. HaxoxaeHue
paHra MaTpHIlbl METOJJOM OKalMJIEHUS] MUHOPaMH.
Teopema Jlamutaca u cneactsust u3 Hee. Onpenenu-
TeNb MPOU3BENCHUS MaTpHUll, GOPMYIHPOBKA TEO-
pembl bune-Komm. O6o6mennoe mpasuno Kpa-
Mepa pemienus npoussoasHon CJIY.




OtobpakeHus
KECTB

MHO-

OTobOpakeHnuss MHOXKECTB, UX BUBL. PaBEeHCTBO
oToOpakeHHH. YMHOXKEHHE OTOOpa)KeHWH, acco-
uaTuBHOCTh. [IpeoOpa3zoBaHMs MHOXKECTBa, MX
¢dopmanpHas 3amMch, YMHOXKEHHE MpeoOpa3oBa-
Huil. [ToncTaHOBKM MHOXKECTB, UX (pOpMasbHAs 3a-
[IMCh, YMHOKE€HUE TIOJICTAaHOBOK. EnHnYHas u 06-
paTHas MOACTAHOBKHU.

VY cTHEIN
orpoc, KoJj-

JIOKBUYM

AnreGpanueckue cH-

CTEMbI

bunaphsie onepauuu (anreOpanyeckue ornepa-
IIUH ) Ha MHOKECTBAX. [ pyIImonIp1, UX BHIIBI H TIPO-
creiimme cBoicTBa. Tabmuna Komu rpynmowmna,
npuMepbl. CUMMeTpHUecKuil MOHOU] ITpeoOpas3o-
BaHUI U CUMMETpHUECKas TpyIlna MoJACTaHOBOK N-
it ctenenu. Konbla (B 4aCTHOCTH, 1OJISA), MX BUJIBI
U IIPOCTEUIINE CBOKCTBA, MpuMephl. KoibLo MHO-
TOWICHOB HAJ| IPOU3BOJBHBIM IOJEM (B3aUMO-
CBSI3p anreOpanyeckoro W (YHKIHOHAIHHOTO
B3IJIS[I0B HA MOHSATHE «MHOTrOWIeH»). BekTopHbie
[IPOCTPAHCTBA HAJl TPOU3BOJIBHBIMHU IOJISIMH, OIpe-
JIEJICHUE W MPOCTEHIINEe CBOWCTBA, IPUMEPHI. AJl-
reOpbl Ha/l IPOU3BOJIbHBIMU MOJISIMU, OIIPEACTICHUE
U BUJIbI anredp, NpuMepsbl.

Konbuo Kj1accoB BBIUETOB, KPUTEPUM  IOJIS.
[Tone anreOpandeckux umcen. [loarpymnmounst,
MOJIKOJIbIIAa U MOJANPOCTPaHCTBA, TpuMepsl. [ToHs-
THe 00 n30Mophu3Me anredpandecKux CUCTEM.

YTl
ompoc, KOoJ-

JIOKBHUYM.

KommiekcHbele 4mciia

(K9

ITonsiTue o uucnosom nosze. Ilocrtpoenne noss
KomIuiekcHbIX yucen C. AnreOpanyeckas gopma
3amucu KUY u cBsi3aHHBIE ¢ HEIO TIOHATHUS, CBOWCTBA
conpsikeHus. Monyns KY, HepaBeHCTBO Tpeyrosib-
Huka. Tpuronomerpuyeckass ¢opma 3amucu KY,
MYJIbTUIUIMKATUBHBIE CBOMCTBA MOAYJIS W apry-
MeHTa. JleiictBus Hag KY B KOMITJIEKCHOM TIJIOCKO-
CTH C IOMOIIBIO LUPKyds M jauHerku. dopmyia
Myagpa. N3Bneuenue kopHer uz KY. Kopuu uz
€IMHUILIBI, TEPBOOOPA3HBIE KOPHH.

®opmyna Diinepa. Jlorapupmuueckas U moxa-
3arenbHas GYHKINU KOMITJIEKCHBIX IEPEMEHHBIX.

VY cTHBRIN
ompoc,
JIOKBUYM

KOJI-

MHoTo4/1eHBI

MHorouseHsl OT 0JIHOM epeMeHHOM (PyHKIH-
OHAJIBHBIN B3IUISAM), onepanuu Haa HUMU. Kombia
muorowieHoB R[X] u C[x]. Crenenb cyMMBI U TIpO-
W3BEJICHUs MHOTOUWICHOB. JleneHue ¢ 0CTaTKOM U
0e3 ocTaTka B KOJIbIIE MHOTOYIECHOB, CBOWCTBA.
HOJl u HOK wmHuorounenos, aiaroputm EBknmma

VYTl
ompoc,
JIOKBUYM

KOJI-




Haxoxaenus HOJI. Teopema be3y, KpaTHOCThb
KOpHs MHorowieHa. Cxema ['opHepa u ee nmpume-
HEHMsI. DKBUBAJICHTHBIE ()OPMYIHPOBKH OCHOBHON
TEOpEeMbI anreOpbl, CIEACTBUA U3 Hee: (HOopMyIIbI
Buera, wuHTEpnONALUMOHHBI MHOrowieH Jla-
rpaHXka, OT/IeJIeHHE KPaTHBIX KOPHEH MHOIOUJICHA.

Teopema llITypma u ee npumeHeHHe NP OTAE-
JICHUM JEHCTBUTEIBHBIX KOPHEH MHOIOWIEHA U3
R[x]. Konblio MHOTOYJICHOB OT MHOTUX II€PEMEH-
HBIX, JIEKCUKOTpahuIecKoe YIopsa0ueHue YIeHOB
MHoroujaeHa. Kosplio cuMMeTpUYECKUX MHOTOUJIE-
HOB. OCHOBHasi TEOpEMa O CUMMETPUYECKUX MHO-
ro4JeHax.

Bekropasie po-
CTPaHCTBa

JIvHeiHas 3aBUCHUMOCTh M HE3aBUCHUMOCTH CH-
CTEMbI BEKTOPOB MPOCTPAHCTBA HAJ IPOU3BOJIb-
HBIM TOJIeM, cBoWcTBa. Kputepuii moamnpocTpaH-
CTBa, JIMHEWHas o0onouyka. MakcumanbHasl Jiu-
HEHHO He3aBUCHMas mojacucreMa (0a3a) CUCTEMBbI
BEKTOPOB, paHr. bazuc BEeKTOPHOTO MPOCTpPaHCTBA
(monmpocTpaHcTBa), pa3MepHOCTh. Matpuiia nepe-
X0J1a OT OJIHOTO 0a3uca MPOCTPaHCTBa K APYromy.
Koopaunatsl BekTopa B JaHHOM 0asuce, ux u3Me-
HEHUE MpH nepexojie K Apyromy 6azucy. Mzomop-
¢bu3M BeKTOpHBIX MpocTpaHcTB. [lepeceuenue u
cymMmMma noAnpocTpancTs. [Ipsmas cymma mosampo-
CTPaHCTB.

daxTop-npocTpaHcTBO. JInHelHbIe QpyHKITNHN HA
BEKTOPHOM IPOCTPAHCTBE, UX OMPEIEIAEMOCTh 00-
pa3zamu 6a3zuca. ConpspkeHHOE MPOCTPAHCTBO, Y-
aIBHBINA 0a3WC, €CTECTBEHHBIM N30MOP(HHU3M.

VYcerHbIl
orpoc,
JIOKBHYM

KOJI-

EBknuaoBo u yHuTap-
HOE MPOCTPAHCTBA

EBKIIMI0BO MpPOCTPaHCTBO, CBOMCTBA CKaJsp-
Horo mnpousBeneHud. Hepasencrtso Kommu-bByws-
KOBCKOI'0. MeTprueckne COOTHOILIEHHS B €BKJIMJIO-
BOM npocTpaHcTBe. OpTOroHanbHasi CUCTEMA BEK-
TOpPOB, TIpoLecc OpToroHanMsauuu ['pamma-
[IImuara. CymiecTBOBaHUE OPTOHOPMHUPOBAHHOIO
6asuca. OpToroHajabHOE JIOMOJHEHHE K MOJIIPO-
CTPAHCTBY U OPTOTOHAJIbHAS MIPOEKLMS BEKTOpa Ha
MOANPOCTPAHCTBO E€BKJIMA0BA IMPOCTpaHCTBA. EB-
KIuoB u3oMopdusm. OpTOHOPMUPOBaHHBIE 0Oa-
3HMCHI EBKJIMJIOBBIX TPOCTPAHCTB, OPTOIOHAIBHOCTh
MaTpHLIbl MEpexosia OT OJHOIO Takoro Oasuca K

VcTHRIN
ompoc,
JIOKBUYM

KOJI-

10




Apyromy. Y HUTapHbIE IPOCTPAHCTBA, 10Ty TOPAIH-
HeilHble KOMIUIEKCHbIE (opMbl. MeTpudeckue co-
OTHOIIEHUS U BONPOCHI, CBA3aHHBIE C OPTOIOHAIb-
HOCTBIO, B YHUTAPHOM IIPOCTPAHCTBE.

10

Jluneitnpie 0TOOpaXkeHUs (OmepaTopsl) BEKTOP-
HBIX IPOCTPAHCTB HAJ] OJTHUM U TeM ke mosieM. O0-
pa3 u AapO JTUHEHHOTO OTOOpa)XKEHUs, paHT U Je-
(beKT, UX CBS3b C pa3MEPHOCTHIO 00JIaCTU OIpeie-
JeHus: oToOpaxkeHusi. MaTpulibl JUHEHHBIX OTOO-
paskeHuil (omepaTopoB), UX U3MEHEHHE IpHU Iepe-
xoze K Ipyrum 6asucam. [IpocTpaHcTBO IMHEHHBIX
oTtoOpakeHuid, anredpa JIMHEHHBIX OMNEpPaTOpOB,
IIOJIHASl JIMHEWHAas TpyIa HEBBIPOXKIEHHBIX JIH-
HEeHBIX omepaTopoB. M3omopdusm mpocTpaHcTB
JUHEWHBIX OTOOPAKEHUN U MPSAMOYTOJBHBIX MaT-
pun.. M3omopduszm anredp (MOJHBIX JTHHEHHBIX
IpyII HEBBIPOXKICHHBIX ) JINHEHHBIX ONEPaTOpOB U
KBaJIpaTHBIX (HEBBIPOXKAEHHBIX) MaTpull. Cob-
CTBEHHbIE 3HaYE€HUs U COOCTBEHHBIE BEKTOPBI JIH-
HEHHBIX 0NepaTopoB. /lnaronanusupyemsie onepa-
TOpbl. XapaKTepUCTUUECKUN MHOIOYJIEH Ollepa-
topa. Teopema I'amunbToHa-Kamu. MuHMMaNbHBIN
MHoOroujieH omneparopa. JKopaaHoBa HOpMalibHas
dopma OKH®D) matpuibl onepaTtopa.

WHBapuaHTHbIE MOANPOCTPAHCTBA JUHEHHOIO
orneparopa, pazyIoKeHUE MPOCTPAHCTBA B MPSAMYIO
CYMMY MHBApHUaHTHBIX NOANPOCTpaHCTB. IIpsamas
CyMMa JINHENHBIX onepaTopoB. KopHeBbIe nmoampo-
CTPaHCTBA JIMHEWHOTO ONEPATOPA, ACHCTBYIOLIETO
Hazg noseM C. Pa3nokeHune mpocTpaHCTBa B Ipsi-
MYy CYMMY KOPHEBBIX HOJIPOCTPAHCTB JIMHEU-
HOT0 orepaTopa. AJIropuT™M HaxoXJeHHs Oa3uca, B
KOTOPOM MaTpHlla JUHEHMHOro orepatopa HMeEeT
KH®. Muuanmanessiii MEHOrowieH u JKH®. Kpu-
TEPUI IMAarOHAJIU3UPYEMOCTH JIMHEHHOrO OIepa-
TOpa, ACHCTBYIOLIETO B NPOCTPAHCTBE HAJ MOJIEM
KOMIIJIEKCHBIX YHCE.

YcTHBIN
orpoc,
JIOKBUYM,

KOJI-

KOHTPOJIUPO-
BaHHE IOATO-
TOBKH JI0-

KJaaa

11

Jluneiinsle  oTOOpa-
KCHUA BCKTOPHBIX
IPOCTPAHCTB
JIuneitnbie orepa-
TOPbI C€BKJIIMJOBBIX H
YHHUTapHBIX npo-
CTpPaHCTB

ConpspkeHHOE 0TOOpakeHHe (Oomeparop) yHH-
TapHbIX (EBKJIMIOBBIX) MPOCTPAHCTB, €ro Cylle-
CTBOBAHUE U €JMHCTBEHHOCTb ISl IAHHOTO JINHEH-
HOTO OoTOOpakeHus (omepaTopa). MaTtpuia conpsi-
’KEHHOT'0 OIlepaTopa B OPTOHOPMHPOBAHHOM 0a-
3uce, csoucrea. Teopema lllypa midg auHEWHOro

YcTHBIN
orpoc,
JIOKBHYM,
KOHTPOJIUPO-

KOIJI-

11




oneparopa yHUTapHOro npoctpaHcrsa. Hopmais-
HBIH ONepaTop yYHUTApHOIO IMPOCTPAHCTBA, CyIle-
CTBOBaHHE JJIs1 Hero 0asuca U3 COOCTBEHHBIX BEK-
TOPOB. YHHUTAapHBIA OIIEpaTOp YHHUTAPHOIO IPO-
CTpaHCTBA, KPUTEPH YHUTAPHOCTH OIepaTopa B
TEPMUHAX €ro COOCTBEHHBIX 3HAYCHUH; JpyTrHe
KpUTEpUU. DPMUTOB (CaMOCONPSIKEHHBIHN) omnepa-
TOP YHUTAPHOT'O IPOCTPAHCTBA, KPUTEPUU SPMUTO-
BOCTH OIIE€paTopa.

[TonoxutenbHO (HEOTPULIATENILHO) ONpEIeNeH-
HbIE€ )PMUTOBBI ONEPaATOPHI, CBOICTBA. Apudmeru-
YECKUH KOpPEHb U3 HEOTPHULATEJIbHO OIpPEJEIICH-
HOT'O 3pMHTOBa ornepartopa. Pa3noxxeHue yHuUTap-
HOTO (€BKJIMJIOBA) MPOCTPAHCTBA B MIPSIMYIO CYMMY
sJipa JaHHOTO JIMHEWHOTO orepaTopa u o0pasa co-
NPSDKEHHOTO K HEMY orieparopa. buoproHopmupo-
BaHHBIC 0a3MChl YHHTApHOTO (€BKIIHMJIOBA) IPO-
CTPaHCTBA, CBA3b MEXKIY MaTpULIAMH OllepaTropa u
COIIPSDKEHHOTO K Hemy omeparopa. Iloctpoenue
CUHTYJISIPHBIX 0a3UCOB JUIsl JIMHEHHOTro 0ToOpaxe-
HUS YHUTAPHBIX IPOCTPaHCTB. Paznoxenus TuHei-
HBIX OIIEPAaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

BaHHE MOAIO-
TOBKH Io-
KJaaa
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KBanpatuunbie
dbopmbl

KBanpatnunas gopma, ee matpuua. MizmMenenue
MaTpulbl IpU JMHEHHOM NpeoOpa3oBaHUM Iepe-
MeHHbIX. [IpuBeieHre KBagpaTHuHON (GOPMBI K Ka-
HOHUYECKOMY BUAy. HopManbHBbI BUI KBapaTHy-
HOW (OpMBI, SKBHBAJEHTHOCTH KBaJIPATUYHBIX
¢dopm. 3aKOH MHEPIMH ACUCTBUTEIBHBIX KBaJpa-
THyHbIX (opM. Pacmanaromiuecs: KBaJapaTU4yHbIE
¢dopmbl. [TonoXkUTETHHO U OTPULIATENBHO OIpee-
JIEeHHBIE KBaJpaTU4yHble (opMbl, KpuTepuit Cuib-
BecTpa. [IpuBenenune kBaapatuyHoil GopMbl K Ka-
HOHMYECKOMY BHUAY C IOMOIIBIO OPTOrOHAIBHOIO
npeoOpa3oBaHus IEPEMEHHBIX.

[ToHsiTHE O MOMWINHEHHOMN (PYHKIIMU HA BEKTOP-
HOM mnpocTtpaHcTse. [IpencraBnenue noaunvHeEn-
HOW (YHKIMH B BUJE NOJMIUHEHHOW (OpMBI B
(dbukcupoBaHHOM 0a3uce MpocTpaHcTBa. JIWHEH-
Hble, OWJIMHEWHBbIE U MOJyTOpPAIMHEWHbIE (PYHK-
M, ux ¢opmbl. Cummerpuueckue GopMbl U MX
CBSI3b C KBaIpaTUYHBIMU (popMaMu.

VcrHBIT
ompoc, KoJ-
JIOKBUYM,
KOHTPOJIUPO-
BaHHE MOATO-
TOBKH Jo-
Kaja

12




13

Hauana teopuu uncen
U TEOPUH KOHEUHBIX
noJiei, BBIYUCITUTEIb-
HBIC aCIICKTHhI.

Kommprorepnas anredpa. Jlenmenue ¢ octaTkom
u 0e3 ocTaTKa B KOJIbIIE LENbIX YHUCEN. AJITOPUTM
EBxkimnna. OcHOBHas TeopemMa ApUPMETHKH.
@ynkuus Oilnepa, €€ cBoiicTBa. Teopus cpaBHe-
HUM wnenbix uyucen. Teopembl dDepma, Oiinepa,
Bunbcona. I'pexo-kuTtaiickas TeopemMa o0 octat-
Kax.  HekoTopele TEOPETHUKO-YMCIIOBBIE aNro-
PUTMBL.

Kosb110 k1accoB BeIUeTOB, KpuTepuid nosis. Ko-
JIMYECTBO 3JIEMEHTOB KOHEYHOro noJisl. Cy1ecTBo-
BAHME U €JUHCTBEHHOCTb KOHEYHBIX moJie. [lois
lNaya. MynbTUIUIMKAaTUBHASL TPyIIa KOHEYHOIO
nosist. KoneyHoe 1oste, alnropuTm ero noCTpOCHHUs.

VcrHBIN
orpoc, KOH-
TPOJb MOJTO-
TOBKH Jio-

KJaja.
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OCHOBBI
TpyIIL.

TEOpuu

['pynmonapl, ©X BUIBI U TPUMEPHI., aITOPUTM
ompe/ielieHUs] BUAA TPYIIOWAAa IO ero Tabiuie
Kanu. TloncranoBku N-i CTeNEHU, UX YMHOXKECHUE
M pa3inyHble BUIBI 3anucu. CummeTpuueckas u
3HAKOIEpEMEHHAsT TPyNIlbl MNOACTaHOBOK. Ilona-
rpylma Tpynnbl, KPUTEPUH TMOArPYIIbI, JUa-
rpaMma MOATrPyNI KOHEYHOW TpYMIbl, aJITOPUTM
HaXOXXJICHUS TOATPYNI KOHEYHOW TpyMIbl Mo €€
tabmune Koau. Ilopoxmaromee MHOXKECTBO dJie-
MEHTOB Trpynnbl. Teopema O BHUAE 3JIEMEHTOB
TPYMIbI, TOPOXKAEHHON TaHHBIM MHOKECTBOM dJie-
MEHTOB. AJITOPUTM OINUCAHUS HIEMEHTOB I'PYIIIIHI,
MOPOXKAEHHON JAaHHBIMM TNOJACTaHOBKaMHU. I30-
Mopu3M Tpyri, anroput™ Kbdiam HaxoxJIeHus
TpyNNbl TOJCTAHOBOK, M30MOPQHONW JaHHOU KO-
HeyHOU rpynme. CMexXHbIe KIAacChl TPYyNIbI IO
MOArpyIine, CBOWCTBAa M npumMmepsl. Teopema Jla-
rpanXxa i1 KOHeuHbIX rpyni. [lopsnok snemenTa
rpynnsl. [ukianyeckre rpynmnbl ¥ UX MOATPYTIIbL.

[Ipsamoe mpousBeneHUe rpyni. Y TBEPXKIACHUS
00 MHBapHUaHTaX KOHEYHBIX abeNeBbIX Tpymil. All-
TOPUTM OMUCAHHS C TOYHOCTHIO JI0 M30MOpQuU3Ma
BCEX KOHEUHBIX a0EJIeBBIX TPYII 3aJaHHOTO IIO-

psaKa.

VceTHBIN
OmpocC, KOH-
TPOJIb MOTO-
TOBKH Jo-

KJaja.
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JeiicTBug rTpynm Ha
MHO>KECTBaX.

JletficTBue Tpymnmbl Ha MHOXKECTBE (IeHCTBHE
Tpynnbl TOJCTAHOBOK HAa MHOXECTBE CHMBOJIOB,
NEUCTBUS CIBUTaMH M CONPSIKEHUSIMU Ha MHOXe-
CTBE JIEMEHTOB rpynnbl). OpOUTHI P AecTBUU
IpyIIbl HA MHOXECTBE, CBOMCTBA M puMepsl. CTa-

VcrHBIT
orpoc, KOH-
TPOJIb MOJTO-
TOBKH Jio-

K7aja.

13




OWIM3aTOpP CMMBOJIA, MOIITHOCTH OpOUTHI. Konnye-
CTBO OpOMT MpH JEHCTBUM KOHEYHOW TPYIIBI Ha
KOHEYHOM MHO)ecTBe. COIpsKEHHE 3IIEMEHTOB
TPYIIbI, CBOMCTBA COMPSIKEHUS, KIIACCHl COMps-
XKEHHOCTH, LIEHTpAIU3aTOp 31eMeHTa rpynmnsl. Co-
NPsKEHUE MOoJACTaHOBOK. LleHTp rpymnmbl. Berauc-
JIUTEJIbHbIE AIITOPUTMBI, CBSI3aHHBIE C AEHCTBUSIMHU
KOHEUHBIX IPYIII Ha KOHEYHBIX MHOXKECTBAX.

CornpsixkeHue NOArpynn IPyIIIbl, KJIACChl CO-
NPSKEHHBIX TOATPYII, HOPMAJIU3aTOP MOATPYIIIIbI
B rpynne. Teopema CusoBa Juisi KOHEUHBIX TPYIIIL.
Nnmoctpanus teopeMbl CuiloBa Ha rpynnax ma-
JIBIX MTOPSAJIKOB U AJITOPUTMBI, CB3aHHBIE C ITOU TEO-
PEMOM.

16

@akToprpynnsl 1 ro-
MOMOPGU3MBI TPYIIII.

HopmanbHas moarpymnmna rpymnmbl, 5KBUBaJCHT-
Hble onpenenenus. PakTop rpymnmna, onpeaeieHue
u npumepbl. KoMMyTaHT Trpynmbl, KpUTEpUil ero

VY cTHERIN
OmpocC, KOH-

TPOJIb IMOAT0-

BJIOXKEHHUsI B MOArpymniy. 'oMomMoppu3mbl rpymm, | TOBKM  J10-
cBoiictBa. SAnpo u 06pa3 romomopdusma. OCHOB- | Kaja.
Has Teopema o romomopdusmax rpymm. Hekoro-
pbl€ BBIYUCIUTEIbHBIE ANTOPUTMBI, CBA3aHHbBIE C
HOPMaJIbHOCTBIO MOATPYNI M TOMOMOpPpU3MaMU
TpyIIIL.
CBoOonnas rpynna Fn. I'pynna, 3ananHas mo-
POKIAIOMIMMH 2JIEMEHTAMH M ONPEIEISIIOIIMMHU
COOTHOLIEHUSMH, AJITOPUTM HAXOXKACHHS IOPOK-
JAIOIIUX JIEMEHTOB M30MOpPGHON K HEW TpyIIbI
II0JICTAaHOBOK.
2.3.2 3aHATHS CEMHHAPCKOI0 THNA
He npexgycmotpeHsl.
2.3.3 JlabopaTopHble 3aHATHS
Ne | HaumenoBanue pas- | Coaeprkanue pasaesia dopma Te-
n/n | gejaa KYHIero KOH-
TPOJIsi
1 | Cucrembl JUHEHHBIX Meron T'aycca pemenust cucremsl auHeHHBIX | [IpoBepka
ypaBuenuii (CJIY) ypaBuenuii (CJIY). Anroputm HaxoxaeHus ¢GyH- | JOMAIIHETO
JAMEHTAJIbHOM COBOKYITHOCTH PEUIEHUN CHCTEMBI | 3aJaHus,
JUHEWHBIX oHOPOAHbIX ypaBHeHull (CJIOY). An- | KOHTpoJbHAs
TOPUTM HaXOXJICHUS OCHOBHOM CHCTEMBI pelIeHui | paboTa.

CJIY.
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Marpuiis Haxoxnenue panra MaTpuilsl ¢ moMolibio 3iie- | [TpoBepka
MEHTapHBIX IpeoOpazoBanuii Haj ee psiaamu. Ome- | JOMaITHEro
pauuy HaJ MaTpULAMU: CIIOKEHUE W BBIYMTAHUE | 3aJIaHUS,
MaTpull, YMHOKEHHE MaTPHUIl HA YHUCIIA U YMHOXE- | KOHTPOJIbHAas
HUE MaTpPHILL. pabora.

Ornpenenurenu [lepecTtanoBkH N cUMBOJIOB, X YeTHOCTh. [loa- | IIpoBepka

CTAHOBKH N CUMBOJIOB, UX YETHOCTh U HEYETHOCTD. | JIOMAITHETO
Brruucnenue onpenenuTensi ¢ MOMOIIBIO JIEMEH- | 3aJaHus,
TapHbIX MIpeo0pa3oBaHuil Haj ero psgamu. Pasno- | KOHTpoIbHAs
KEHHUE OmpeNeauTeNs mo cTpoke (cronomy). Ilpu- | pabdora.
MeHeHue hopmyIibl 00paTHON MaTpullsl. [Ipumene-
Hue teopemsl Jlamnaca. IlpaBuno Kpamepa pemie-
Husg onpeaenennor CJIY. Meroa okaiimiieHust Mu-
HOPOB HAXOXJICHUS paHTa MATPUILI U OA3HUCHOTO
MuHopa. O606menHoe npaBmwio Kpamepa pemenus
npousBoasHON CJIY.

OtoOpaskeHuss MHO- [IpeoOpa3oBanus MHOXecTBa, ux (opmansHas | [IpoBepka

JKECTB 3anuch U yMHOXeHue. [1oacTaHOBKH MHOKECTB, UX | JOMAILIHETO
dbopManbpHas 3amUCh, YMHOXKEHHE TOJCTAHOBOK. | 3aJlaHus,
Enuanunas u oOpatHast HOJCTaHOBKH. KOHTPOJIbHAS

pabora.

Anrebpanyeckue Cu- 3amaun Ha kinaccudukanuio rpynmnonsioB. Tao- | [IpoBepka

CTEMBI muna Komm rpynmowmpma, mpumepsl. Omnepariiu B | JOMAIIHETO
CUMMETPHUYECKOM MOHOWJIC MPeoOpa3oBaHUil M B | 3aJaHUS,
CUMMETPUYECKOM  TIpylnme  MOACTAHOBOK  N- | KOHTPOJIbHAs
3JIEMEHTHOT0 MHOXecTBa. Knaccudukanus koneu. | pabora.
[Ipumepbl BEKTOPHBIX MPOCTPAHCTB U anreOp Haj
MIPOU3BOJIBHBIMH MOJISIMH.

KomrmnekcHeie yucna HeiictBus vag KU B anrebpandeckoit popme u | [IpoBepka

(KY) B TpuroHomerpuueckoit popme. Bossenenne KU B | nomamrnero
CTENeHb C HCIMOJb30BaHHeM (opmynsl MyaBpa. | 3agaHus,
HenictBusg Haa KY B KOMIUIEKCHOM MIJIOCKOCTH C IO- | KOHTPOJIbHAs
MOIIBIO ITUPKYJS U nuHeliku. V3Bneuenune kopueit | pabora.
n3 KY. Orteickanue mnepBooOpa3HbIX KOpHEH u3
€MHUIIBI.

MHorouneHbl Ornepanuu Hajg MHOrowieHamu ¢ oaHou mepe- | [IpoBepka
MEHHOH. /[es1leHne ¢ 0CTaTKOM B KOJIBLIE MHOIOUJIE- | JJOMAIIIHErO
HOB. Anroput™ EBkinna naxoxaenuss HOJl mHo- | 3aganus,
rouneHoB. Cxema ['opHepa n ee nmpuMeHeHus. 3a- | KOHTPOJIbHAs
nadd Ha mpuMeHeHue ¢opmyn Buerta u moctpoe- | pabora.

HUE€ MHTEPIOJIALMOHHOIO MHOrousceHa Jlarpanxa.
ANropuT™M OTIENEHUS KpaTHBIX KOPHEW MHOrO-
YJICHA.
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8 BektopHbie npo- 3agaum Ha MNOpUMEHEHHE Kpurtepus noamnpo- | [Tposepka

CTpaHCTBa CTPaHCTBA BEKTOPHOIO NpocTpaHcTBa. OTHICKAHUE | JOMAILIHETO
MaKCUMaJIbHOW JIMHEMHO HE3aBUCUMOM MOACH- | 3aJlaHus,
cTeMbl (06a3b1) CUCTEMBI BEKTOPOB U IMHEHHBIX BBI- | KOHTPOJIbHAS
paKeHHI BEKTOPOB CHUCTEMbI 4Yepe3 BEKTOpHI | paborTa.
HalaeHHoN Oa3bl. OTbickaHue Oa3uca JTUHEHHON
000JI0YKH YW KOOpJWHAT BEKTOpa B 3aJlaHHOM Oa-
suce. Iloctpoenne MaTpuipl nepexona OT OAHOIO
0a3uca npocTpaHCcTBa K Ipyromy. Haxoxaenue ko-

OpAMHAT BEKTOpa B pa3inuHbIX Oa3ucax. Haxoxnae-
HUe Oa3uca CyMMbl M II€PECEUYeHHUs MOAINpPO-
CTPAHCTB apU(hMETHIECKOTO MPOCTPAHCTBA CTPOK.
9 EBKIMI0BO M yHUTAp- ITIpouecc oproronanuzauuu ['pamma-IlImunra. | [TpoBepka
HOE MTPOCTPAHCTBA Haxoxnaenue opTOHOPMUPOBAHHOrO Oas3uca JH- | JOMAIIHETO
HelHOM oOosouku. OTbickaHue Oa3zuca OpTOro- | 3aJaHus,
HQJIBHOE JIONOJHEHHWE K JIMHEHHOH 000JI0uKe. | KOHTPOJIbHAs
HaxoxxaeHue opToroHajJbHON NPOEKIMU U OpTOro- | pabora, KOH-
HaJIbHOM COCTaBJISIIOIIEH BEKTOpa Ha IOAINPO- | TPOJib MOArO-
CTpPaHCTBO. TOBKH  JO-
KJIaza.

10 | JIuneitnsle oTOOpa- [Toctpoenune matpuibl JUHEHHBIX oToOpaxe- | [IpoBepka
KEHHs  BEKTOPHBIX | HUH (omepaTtopoB). Mi3MeHeHHe MaTpuIsl 0TOOpa- | JOMAIIHETro
IIPOCTPAHCTB ’KEHUs (omepaTopa) MpH Nepexojie K Ipyrum 0asu- | 3aJaHus,

cam. OTbICKaHUE COOCTBEHHBIX 3HAYEHHH U COO- | KOHTPOJIbHAS
CTBEHHBIX BEKTOpPOB JIMHEMHBIX OIepaTropoB. | paboTa, ciy-
HaxoxzaeHne XapakTepUCTUYECKMM MHOTOWIEHA | LIaHWE  JI0-
MaTpuisl (omeparopa). Teopema I'amumibroHa- | Kiana.

Kanu 1 ee mpumMeHeHue 1 HaX0X1eHUs] 00paTHON

Matpuubl. OTBICKAHME MHHHUMAJIbHOIO MHOTO-

yjieHa MaTpulbl (oneparopa). KopHeBbie noampo-

CTpaHCTBAa OTHOCUTEJIBHO JMHEMHOIO omeparopa.

Ompenenenre Bua KOPAAHOBOM HOPMaIbHOU

(hopMBbI MaTpHIIBI OTIepaTOpa.

11 | JIuneiinsle ornepa- IToctpoenne maTtpuubl conpsbkeHHOro omnepa- | [Iposepka
TOpBl €BKJIMJOBBIX M | TOpa B 3a/laHHOM 0a3Mce YHUTApHOIO WIN €BKJIM- | JOMAIIHEro
YHUTApPHBIX npo- | JoBa npocTtpaHcTBa. OThIcKaHue Oa3uca U3 COO0- | 3aJaHMA,
CTPaHCTB CTBEHHBIX BEKTOPOB JUIsl HOPMAJIBLHOTO ONEpPaTOpa | KOHTPOJIbHAS

YHHUTapHOTO TpocTpancTBa. Kiaccudukamnus one- | pabora, KOH-

paToOpOB YHUTApHOTO (3PMUTOB M YHUTApPHBIN) U | TPOJb MOJTrO-

€BKJINJ0BA (CUMMETPUYECKUI U OPTOTOHANIBHBIN). | TOBKH  JIO-
KJI1aza.

12 | KBagpaTuuHsle IIpuBenenue kBaapaTuyHOM (Gopmbl K KaHOHUYe- | [IpoBepka
bopmbl CKOMY, @ 3aT€EM M K HOPMAJIBHOMY BHJy METOJIOM | JOMAIIHETO

Jlarpanxa. OTbICKaHUE UHAEKCOB MHEPLIUU U CUT- | 3aJlaHus,
HATypbl JCHCTBUTENHLHONW KBaJApPAaTUYHON (HOPMBI. | KOHTPOJIbHAS
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Paznoxxenue kBagpatudHoOi (HOpPMBI B TIPOU3BEIE-
HUE JBYX JMHEWHBIX (opm. [Ipumenenue kpurte-
pus CunbBecTpa Ui IMOJIOKUTEIBHO W OTpHIA-
TEJNBHO OINPEEIIEHHBIX ACHCTBUTEIbHBIX KBaJpa-
THUHBIX (GopMm. IlpuBenenue AeHCTBUTEIHHOMN
KBaJIpaTUYHON (POpMBI K KaHOHHMYECKOMY BHJY C
MIOMOUIbI0 OPTOrOHAJIBHOIO IpPeoOpa3oBaHuUs Iie-
PEMEHHBIX.

paborta, KOH-
TPOJIb MOJIrO-
TOBKH  JIO-

KJaja.

13

Hauana teopuu uncen
U TEOPUH KOHEUHBIX
noJieH, BHIYUCITUTEIb-
HbIE ACTIEKTHI.

Jenenue c octaTkoM 1 0€3 ocTaTKa B KOJIBIIE I1e-
IpIX yucen. AnroputMm EBKiIMIa Haxo0XJIE€HHUS
HOJ/l u ero nuueiliHoro BwlpakeHusi. OCHOBHas
TeopeMa apu(PpMETHKH, AITOPUTM MPECTABICHUS
HaTypaJlbHOIO 4Yucida B KAHOHUYECKOM BHJE.
Haxoxnenue 3naueHuii QyHKIMH Dijepa s JaH-
HBIX HATypaJbHBIX YMCEJI, allTOPUTMUYECKAs pea-
nu3anus. CpaBHUMOCTH LEJIBIX YUCET IO HaTy-
pajbHOMY MOAYJIIO. PenieHrne JNMHEWHBIX CpaBHE-
Huil. [Ipumenenue teopemsl Diinepa (Manol Teo-
pembl @epma). [Ipumenenue kpurepus Bunbcona
JUIsl IPOBEPKH MTPOCTOTHI HATYPaAIbHOrO uncia. Pe-
LIEHUE CHUCTEMBI JIMHEWHBIX CPaBHEHUH C OIHOM
HEU3BECTHOM C MOMOILBK I'PEKO-KUTAUCKOM TEO-
peMBbI 00 OCcTaTKaxX, AITOPUTMUIECKAsS PeaTH3aIIHsl.

Pemenne anreOpandeckux ypaBHEHHH HaJ
KOJIBIIOM (T10JIEM) KJIacCOB BbIYeTOB. HempuBoau-
MbI€ MHOTOYJICHBI HaJ TIOJIEM KJIACCOB BHIYETOB,
MIOCTPOEHHUE HENPUBOJUMOIO MHOTOWIEHA 3a]aH-
HOM CTeNeHU. AJNITOPUTM MOCTPOCHUS KOHEYHOTO
noJist 3aaHHoro nopsiaka. OnucaHue U KOMIIbIO-
TepHasl peajau3alus  aJrOpUTMOB CJIOXKEHUS U
YMHOKEHHUSI DJIEMEHTOB 3aJaHHOTO0 KOHEYHOTO
OJISl.

[IpoBepka
JOMAIITHEro
3a7aHus,
KOHTPOJIbHAs
pabota, KOH-
TPOJIb TIOATO-
TOBKH  JO-
KJaja.
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OCHOBBI
TpyIIIL.

TEOpuun

Ornpezenenne BUaa TPyIIONaA IO €ro Tabauie
Konn. YMHOXeHMe, BO3BeJeHHE B CTEEHL M CO-
MPsDKEHUE TIO0JICTAHOBOK N-Mi CTETNEHU. AJITOPUTM
HaxO0KJICHUS TIOATPYIIN TPYIIbI, 3aJaHHON Ta0JIH-
ueit Komu. M3o0pakeHue quarpamm NoArpymmn He-
KOTOPBIX TPynn Maiblx nopsakoB. [Ipumenenue
MOATPYTII
HUKJIMYECKOW TPYIIBI 33JJaHHOTO MOpsiiKa. AJro-

aJIropurMa IMOCTPOCHUA OUArpaMMBbI

PUTM HaxXOXACHHS MOATPYIIBI, IOPOXKAEHHON 3a-
JaHHBIM MHOJKECTBOM JJIEMEHTOB TPYMNIBI C W3-
BECTHOM JIMarpaMmoN IOArPYMI.
IpyIIbl HAa JIEBBIE U MPABbIE CMEXHBIE KJIACCHI 110

Pas3Ouenue

JTAHHOW MOJTrPYIIIE.

[IpoBepka
JOMAITHEro
3a7aHus,
KOHTPOJIbHAS
pabota, KOH-
TPOJIb MOJTO-
TOBKH  JO-
KJIaja.
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Omnpenenenne cUCTEMbl HHBAPHAHTOB TPSIMOTO
NPOU3BEJCHNSI KOHEUHBIX IUKINYECKUX TPYIIL
ANTOpUTM ONHCaHHSA C TOYHOCTBIO JI0 HM30MOp-
¢u3Ma Bcex KOHEUHBIX a0eNIeBBIX IPYIII 3aJaHHOTO
nopsiika

15

HeiicTBug rpynm Ha
MHO>KECTBaX.

[elicTBue 3a7aHHOI TpyNIbl MOJCTAaHOBOK Ha
MHO>KECTBE CUMBOJIOB, OITUCAHNE OPOUT MPU TAKOM
NEHCTBUM M CTaOMIM3aTOPOB HEKOTOPBIX CHUMBO-
JIOB, WITIOCTPAIIKS T€OPEMBI O MOIITHOCTU OPOUTHI
u nemmbl bepHcaiina o konmdectBe opOut. [eii-
CTBHUE 33JJaHHOM IPYIINBI HA MHOXKECTBE €€ 2JIEMEH-
TOB CABUTaMU (CIpaBa U CJEBa), ONMKUCAHUE OPOUT
MIPU TaKOM JIEUCTBUHM U CTAOMIM3AaTOPOB HEKOTO-
PBIX CHMBOJIOB, WJITIOCTPAIUSI TEOPEMBI O MOIIIHO-
CTH OpOUTHI U JIEMMBI O KoJndecTBe opOuT. Jlei-
CTBHUE 3a/IaHHON I'pyNIbl MOJCTAHOBOK Ha MHOKeE-
CTBE €€ DJIEMEHTOB COMNPSHKEHUSIMU, OINHUCAHUE
KJIACCOB COMPSIKEHHOCTU U LEHTPAIU3aTOPOB He-
KOTOPBIX 3JIEMEHTOB TPYIIIbI, WILTIOCTPAIUs TEO-
pEMBbI O MOIIHOCTH KJjacca COMNPSKEHHOCTH U
JIEMMBI O KOJUYECTBE KJIACCOB COIPSHKEHHOCTH.
Haxosxnienne nieHTpa 3alaHHOM TPYTIIIBL.

JleiicTBHE 3aJaHHO TPYIIHI (TOJICTAHOBOK) CO-
MPsDKEHUSMU Ha MHOXKECTBE €€ MOATPYIII, Omuca-
HUE KJIACCOB COMPSKEHHBIX MOATPYMI MPU TAKOM
JNEUCTBUM U HOPMAJIU3aTOPOB HEKOTOPBIX MOJ-
rpymi,
KJIacca COMPSDKEHHBIX MOATPYNI U JeMMbI bepH-

WUTIOCTPALMST TEOPEMBI O MOIIHOCTHU
caiija 0 KOJIM4EeCTBE TaKuX KjaaccoB. Haxokmenue
AJIEMEHTOB CHJIOBCKUX P-TIOATPYINT B JaHHBIX
rpymmax (KOHEUHbIX a0eIeBBIX TPYyMIaxX U Tpymnmnax
MOACTAHOBOK MaJIbIX TOpsAKoB). Mimmroctpanus
BCEX MOJIOXKEHUM Teopembl CuiioBa. AJTOPUTM
HaxOXJIEHUS MTPUMapHBIX CHJIOBCKUX MOATPYIII
IpyMIibl 3aJaHHOM Tabnuneit Kanu.

[IpoBepka
JIOMAIlIHero
3aJJaHus,
KOHTPOJIbHAS
pabota, KOH-
TPOJIb MOJTO-
TOBKH  JO-
KJ1aja.
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@akToprpynnsl U ro-
MOMOPGU3MBI TPYIIII.

Haxoxnaenne HOpManbHBIX NOAIPYNN 3ajaH-
HeIx rpynmn. [loctpoenne gakroprpynn. Haxoxnae-
HUE KOMMyTaHTa rpymnmnbl. IIpoBepka maHHOTO
0oTOOpakeHHsI IpyNIl Ha ToMOMOpP(H3M, HaXoXKe-
Hue o0pasa u siipa 3Toro romomopduszma. Hexoro-
pbl€ BBIUMCIIUTEIBHBIE ANTOPUTMBI, CBA3aHHBIE C
HOPMAJIbHOCTBIO TOATPYMNIT U ToMoMopdu3MaMu

IpyIIL

IIpoBepka
JIOMAITHETO
3a/1aHus,
KOHTPOJIb
IIOATOTOBKH
JOKJIazaa.
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B rpymnne, 3agaHHON TOPOKIAIOITUMH 3JIEMEH-
TaMU U OMpPEAeSIONIMMI COOTHOLICHUSIMH, HATH
LEHTP U KOMMYTaHT, a TaK)K€ HAWTU CUCTEMY TIO-
POKIAOMIMX 3JIEMEHTOB TPYIIBI IOJCTaHOBOK,
M30MOP(HOI UCXOAHOI rpymIIe.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IP0EKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHBI.

00y4YaOIIMXCS M0 TUCHUILIMHE (MOIYJIIO)

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecmeyeHusl JAJIsl CAMOCTOAITEIbHON PadoThI

asMeHOBAIE IlepeyeHp yueOHO-METOINYECKOT0 00ECTIEYeHH S TUCIIMITIIMHBI T10 BbI-
No hasnena MIOJIHEHUIO CaMOCTOSITENIbHOM paboThl (MCTOYHUKH JIUTEPATYPbI U3
113 CIIUCKOB B IMyHKTax 5.1-2 u 6)
1 2 3
1. Cuctembl nuHel- MeToandyeckue yka3zaHHs 10 OPraHU3aluy CaMOCTOSITEIbHOH pa-
HBIX  YPaBHEHUH|OOTHI, yTBEPKACHHBIC Kadeapoil (yHKIIMOHATLHOTO aHATN3a U aJl-
(CI1Y) re6psl mpotokon Ne 1 or 31.08.2017 r.
2. Martpuisl Meroanueckue yka3aHus 0 OpraHu3aluy CaMOCTOATEIBHON pa-
00TBI, yTBEpXKI€HHbIE Kadenpoil (yHKINOHAIBHOTO aHaIM3a U all-
reOpbl mpoTokost Ne 1 ot 31.08.2017 r.
3. Onpenenurenn  |[MeToandeckue yka3zaHHs [0 OpraHU3alUU CaMOCTOSITEIbHOM pa-
00TBI, yTBEpXKI€HHbIE Kadenpoil (yHKINOHAIBHOTO aHAIM3a U all-
reOpsl npotokon Ne 1 ot 31.08.2017 r.
4. OtobpaxeHnuss  |[Meroandeckue yka3zaHHs [0 OPraHU3alMU CaMOCTOSITEIbHOM pa-
MHOXECTB 00TBI, yTBepXkK/IeHHBIE Kadeapoil (yHKIMOHATIBHOTO aHaIM3a U all-
reOpsl npotokon Ne 1 ot 31.08.2017 r.
5. Anrebpanueckue |MeToauuecKue yKa3aHus 110 OpraHu3alui cCaMOCTOSITENIbHON pa-
CHUCTEMBI 00TBI, yTBEpXKI€HHbIE Kadenpoil (yHKINOHAIBHOTO aHaIM3a U all-
reOpbl mpoTokost Ne 1 ot 31.08.2017 r.
6. KommnekcHsle  [MeToandeckue yka3zaHHs 10 OpraHU3alUU CaMOCTOSITEIbHOM pa-
gucna (KY) 0O0TBI, YTBEpXKJACHHBIC Kadeapoi (PyHKITMOHAIIBHOTO aHaIn3a U aJl-
reOpsl npotokon Ne 1 ot 31.08.2017 r.
7. MHorouseHbl Metoanyeckue yka3zaHHs [0 OpraHU3aLUuU CaMOCTOSITEIbHOH pa-
00TBI, yTBepXkKIeHHBIE Kadeapoil (yHKINOHATIHHOTO aHaIM3a U all-
reOpsI mpotokon Ne 1 ot 31.08.2017 r.
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BektopHbie mpo-
CTpaHCTBa

Mertonuueckre yKa3aHus 10 OpraHu3alii CaMOCTOSITEIbHON pa-
00TBI, yTBepkKACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHallu3a U aJl-
reopsl npotokon Ne 1 ot 31.08.2017 r.

EBximnoBo "
YHUTApPHOE IIPO-
CTpaHCTBa

Mertonuueckre yKa3aHus 10 OpraHu3alii CaMOCTOSTEIbHON pa-
00ThI, yTBepkKACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHAlIu3a U aJl-
reopbl mpotokost Ne 1 ot 31.08.2017 r.

10.

Jlunelnsle 0TOO-
paKeHHUsT BEKTOP-
HBIX TIPOCTPAHCTB

Metoanyeckue yka3zaHus 10 OpraHU3alUU CaMOCTOSITEIbHOH pa-
00TbI, yTBEpXKIeHHbIE Kadenpoil (YyHKINOHATIBHOIO aHAIM3a U all-
reopsl npotokon Ne 1 ot 31.08.2017 r.

11.

JIunelinple ore-
paTopbl €BKINI0-
BBIX U YHHUTap-

HBIX IIPOCTPAHCTB

Metoanyeckue yka3zaHus 10 OpraHU3alUU CaMOCTOSITEIbHOH pa-
00TBI, yTBEpXKIeHHbIE Kadenpoil (yHKINOHATIBHOTO aHaIM3a U all-
reOpsl npotokon Ne 1 ot 31.08.2017 r.

12.

KBagparuuneie
bopmbI

Metoanyeckue yka3zaHus [0 OpraHU3aLUU CaMOCTOSITEIbHOH pa-
00TBI, yTBepXKIeHHBIE Kadeapoii (yHKINOHATIHHOTO aHAIM3a U all-
reOpbI mpotokon Ne 1 ot 31.08.2017 r.

13.

Hauvana teopun
quCel U TEOPHUH
KOHCUHBIX MOJCH,
BBIYHMCIIUTEIIbHBIE

ACIICKTHI.

Metoanyeckue yka3zaHHs [0 OpraHU3aLUU CaMOCTOSITEIbHOH pa-
00TBI, yTBepXKIeHHBIE Kadeapoi (yHKINOHATIHHOTO aHAIM3a U all-
reOpsl mpotokon Ne 1 ot 31.08.2017 r.

14.

OCHOBBI
TpyIIIL.

TEOpUn

MeTtoauueckue yka3aHusl 10 OpraHn3aluyd CaMOCTOSITENIbHOM pa-
00THI, yTBEpkKACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHalIu3a U aJl-
reOpbl mpotokost Ne 1 ot 31.08.2017 r.

15.

HedictBusa rpynn
Ha MHOXECTBaX.

Meroandeckue yKa3aHus 10 OpraHu3aIlii CaMOCTOSTEILHON pa-
00THI, yTBepkACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHallu3a U aJl-
reOpbl mpoTokost Ne 1 ot 31.08.2017 r.

16.

dakToprpynimsl u
TOMOMOP(HHU3MBI
TpyIIL.

Meroandeckue yKa3zaHWs IO OpraHU3alMH CaMOCTOSITEIHHOU pa-
0OTBI, YTBEpKACHHBIE Kadeapoil (pyHKIMOHAILHOTO aHaIu3a U aj-
reopsl mpotokos Ne 1 ot 31.08.2017 r.

Y4eOHO-MeTOIYeCKre MaTepualibl JUIsl CaMOCTOSITEIbHONH pPaboThl 0OydYaroUIMXCs M3
Yrcia HHBAJH/IOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 310poBhs (OB3) mpemocrasisiroTes
B (popMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 3/I0POBbS U BOCHPUATHS MHOOPMAIIH:

JUnst I ¢ HapyIIeHNUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe yBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.
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JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIILHOTO ammapara:

— B mieyaTHoi opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YJAIOIIUXCA.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

K oOpa3oBaTesbHbIM TEXHOJOIMAM OTHOCATCS JICKLUH, J1aOOpaTOpHbIE 3aHATHS, KOH-
TPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI M 9K3aMEHbl. B TeueHue cemecTpa CTyEHThI pellaroT 3a/1a4H,
yYKa3aHHBIE [IPENoAaBaTesleM, K KaKIOMY IIPAaKTUYECKOMY 3aHATHIO. B KaX1oM U3 NEPBBIX TPEX
CEeMECTPOB MPOBOAMUTCS KOJUIOKBUYM IO TEOPETUUECKOMY MaTepHally U KOHTPOJIbHBIE pabOThI IO
IIPAKTUYECKOMY MaTepually. JK3aMeH CIAeTCsl CTYJEHTOM TOJIBKO IIOCIIE PELIEHUS 3aJaHUi KOH-
TPOJIBHBIX Pa0OT U BBIOJHEHUS PabOTHI 0 CAMOCTOSATEIFHOMY M3YUYCHHUIO MPEIOKEHHBIX Tpe-
[I0JIaBaTeJIEM pa3JelioB Kypca. B Xoe JEeKINOHHBIX U MPAKTUUECKUX 3aHATUHN Mperoaaraercs
MCIIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUH (Ipe3eHTalnu 110 HEKOTOPhIM TeMaM Kypca). CTy-
JIEHTBI BTOPOT'0 Kypca (B TPEThEM U YETBEPTOM ceMecTpe) Oosiee aKTUBHO HAaYMHAIOT paboTaTh ¢
COBPEMEHHOM Hay4YHOI MaTeMaTH4eCKOH JIUTepaTypoil o anredpe u ee MPUI0KEHUIM, CaMOCTO-
ATEJIBHO TOTOBS JIOKJIAJIbl 110 ONPE/IeIeHHON TeMaTHKe (YKa3aHHOM B ITyHKTe 2.3 BO BTOpPOM a0-
3alle Cofiep KaHusl TEMbI) KaKk Ha MPaKTHYECKUE 3aHATUAX, TaK U B (hOpME MUCbMEHHOTO OTYETA.

K O6paSOBaTeJ'IBHBIM TEXHOJIOTHUAM TaKXKE OTHOCATCA UHTCPAKTHUBHBIC MCTO/bL 06y‘IeHI/I$I.
I/IHTepaKTI/IBHOCTB nmoaa4yu Mmarcpuajia 1o JZuCHUIIINHE ((CDYH,Z[B.MCHTaJIBHaSI U KOMIIbIOTCPHAA all-
rera» npeanojaract He TOJIbKO B3aHMOJCHCTBUS BHIA «IpenoaaBaTeib - CTYACHT» U «CTYICHT
- IpenoaaBaTeyib», HO U «KCTYACHT - CTYACHT». Bce 3t BuabBI B3auMOAEMCTBUS XO0pomo gocrura-
FOTCA IPU U3JIOKCHUUN MaTCpHralla, KaK Ha JICKHMOHHBIX U Ha TPAKTHYCCKUX 3aHATUAX B XO04€ THUC-
K}’CCI/Iﬁ HJIN KC B MMPOLECCCE NOKIIaJ0B C UCITOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHiA.

3.1. luckyccust
B03MOKHOCTB JMCKYCCHH TIPEATIONIaraeT yMEHHE BICKa3aTh COOCTBEHHYIO HIICIO, TIPEIIIO-
HUTb CBOHM MyTh PELICHHs, apTyMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHMS, CBS3HO U3JaraTh
mbicH. [lone3Hsl ciemyromue 3aJaHns: COCTAaBICHHE IJIaHa PEIIeHHs 3aJa4yH, MMOUCK APYTOro
crioco0a peleHus, CpaBHEHNE Pa3IMYHbIX CIIOCOOOB peIIeHus], IPOBEIeHUE BBIKJIAIO0K /I pele-
HUS 33]]a91 U BBIKJIQJIOK JUTsl TPOBEPKH MPABUIIBHOCTH TTOJIYYEHHOTO PEIICHUS, PACCMOTPEHHUE 3a-
Jlay ¢ JUIIHUMH W HEJOCTAIOIIMMU JTaHHBIMH, TBOpUYECKHE J0KIaabl. CTyJeHTaM MpeaiaraeTcs
NPOaHAJIM3UPOBATh BApUAHTHI PEIICHHS, 0OCYIUTh JOKJIA/, BRICKa3aTh CBOE MHeHHE. OCHOBHOU
00BbEM UCTIOJIb30BaHUS HHTEPAKTUBHBIX METOJIOB O0YUEHHS PeaTn3yeTcsi UMEHHO B XOJ1€ JUCKYC-
CHIi, KaK Ha JICKITMOHHBIX, TAK ¥ Ha TIPAKTUICCKUX 3aHATHUSAX.
OO111e BOMPOCHI, KOTOPbIE BHIHOCATCS HA AUCKYCCHIO:
1. CocraBneHus TuIaHa I0Ka3aTeIbCTBA YTBEP)KICHHUS WIIH PEIICHUS 3aIauu.
2. OmnpeneneHre BO3MOXHBIX CIIOCOOOB JOKA3aTENbCTBA YTBEPKIECHHUS WM TIOUCK pa3Iny-
HBIX CITOCOOOB peIIeHUH 3a1a4u.
Bri6op cpean paccMaTpuBaeMbIX crioco00B HanboIee PaMOHAIBHOTO.
4. OOcyXJIeHHE JIOTHYECKON COCTaBJIstomel B (OpMyITHPOBKE TOM WM UHOW TEOPEMBI, a
TaKXke 00CYXJIeHHE BO3MOXXHOCTH IOCTPOCHHUS HUTIOCTPHPYIOIIUX €€ MPUMEPOB U
KOHTP-TIPUMEPOB.

w
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5. CaMoCTOSITENbHOE COCTaBICHHUE CTYIEHTAaMH OIOPHBIX 33JJaHUI MO TEME, XapaKTepUsy-

110)110%0.¢ I‘J'IY6I/IHy MNOHUMaHHUA CTYACHTaMU COOTBCTCTBYIOIICTO MaTCpHraJia.

3.2. Joxaan (mpe3eHTanus)

HpI/IMeHeHI/IC Ha 3aHATHU KOMIIBIOTCPHBIX TEXHOJIOTHI ITO3BOJISCT CTYACHTaM IIpU pacCMOTpC-

HUU ONPEJEIICHHBIX TeM Kypca (yHIaMEHTAJIbHON U KOMIBbIOTEPHOH anredpsl Oosiee riryOoKo

OCBOUTBH HCKOTOPBIC ITOHATHUA U JOKA3aTCJIILCTBA YTBep)KI[eHHﬁ. B aT0i1 cBsA3HM OIMPECACIICHHBIC JICK-

IHMUOHHBIC U MPAKTUYCCKHUE 3aHATHA IPEIIOAaBaATEIIIO uenecoo6pa3Ho IIPOBOAMTH B BUJC IIPE3CH-

Taluu. Taxke B TaKOM BUJC HA MPAKTHYCCKUX 3aHATHUAX 110 HEKOTOPBIM TEMaM CTYACHTEI 2-ro

KypcCa MOTr'yT NpCACTABJIATh U CBOU NOKJIAABI.

Ce-
MecTp

Bun 3ansarus

(L, JI3)

Hcnonb3yemble HHTEPAKTHBHBIC 00pa30BaTe/Ib-
Hbl€ TEXHOJIOTHHU

Koanue-
CTBO

yacoB

«Meroz okaiiMJIEHHUs] MUHOPOB HaX0KICHUS paHTa
MaTpHIBl U Oa3UCHOTO MUHOPA.» (pazaen 3) — siek-
Yus 8 gude npe3eHmayuu.

JI3

«Meron T'aycca pemieHuss CHCTEMBI JIMHEHMHBIX
ypaBHeHMi» (pa3aen 1) —arabopamoproe 3anamue,
0eMOHCmpuUpyemoe ¢ NOMOWbI0 NPOEeKMopdQ.

«OcHoBHas Teopema anredpel» (pasaen 7) — Jiek-
Yus 6 guoe npe3eHmayuu.

JI3

«KoopauHaTel BeKTOpa, UX U3MEHEHUE TPU TIepe-
X0JIe K apyromy Oasucy»» (pasumen 8) — nabopa-
MOpHOe 3aHamue, 0eMOHCIMPUPYeMOoe ¢ NOMOUbIO
NpPoOeKmopa 6 pexscume Ciauo-uioy.

«CoOCTBEHHBIEC BEKTOPHI U COOCTBEHHBIE 3HAYCHUS
TuHEeHHoTO omeparopa» (pazmen 10) — nexyus 6
guoe npe3eHmayuu.

JI3

«ANTOpUTM TIPUBENECHUS BELIECTBEHHON KBajJpa-
TUYHON (POPMBI K KAHOHUYECKOMY BHJLy C IOMO-
IIbI0 OPTOIOHAIBHOTO MPeoOpa3oBaHus MEePeMEH-
HBIX» (pasnen 12) — nabopamopnoe 3ansamue, Oe-
MOHCmMPpUpyemoe ¢ NOMOubI0 NPOeKmopa.

«CMeKHBIe KJIACChl TPYMIbI [0 MOATPYIIE, CBOU-
cTBa U npumepsl. Teopema Jlarpanka ajis KoHed-
HBIX rpynm» (pasaen 14) — zexyus 6 sude npeszen-
mayuu.

JI3

«/JleicTBUE 3alaHHOM TPYIIBI IIOACTAHOBOK CO-
MPSDKEHUSIMUA Ha MHOKECTBE €€ DJIIEMEHTOB, OIUCa-
HUE KJIaCCOB CONPSDKEHHOCTU U LIEHTPAJIN3aTOPOB
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HEKOTOPBIX 3JIEMEHTOB T'PYIIbI, BHIYUCIUTENIbHAS
WLTIOCTpAIMs YTBEPKICHUH O MOIIHOCTH Kiacca
COTPSIKEHHOCTH U O KOJMYECTBE KJIACCOB COTPS-
xEuHOoCTM» (pasmen 15) — nabopamoprnoe 3awsi-
mue, 0eMOHCMPUpPyemoe ¢ NOMOWbIO NPOEKMopa &
pedicume catio-uioy.

HUmoeo:

16

4. OueHOYHBIE CPEACTBA JJIsl TEKYIIero KOHTPOJIS yCIIeBaeMOCTH U NPOMEKYTOYHOM

aTrecralumn

4.1 ®oH OLEHOYHBIX CPeACTB /1JIsl MPOBeeHUs TeKYIeld aTTecTalul

4.1.1 IlpumepHbIe KOHTPOJIbHbIE PadOTHI

B nepBoM cemecTpe mepen KOHTPOJIBHBIMU pabOoTaMH CHayalla MPOBOJUTCS CaMOCTOS-

TenbHast (mpoBepoyHas) padboTa (OKTAOpb), KoTopast ;uyiutes 45 MUHYT (5 3aAaHUi, Kaxa0e U3 Ko-

TOPBIX OLIEHUBAETCS B 3 Oajuia; HYKHUN OPOT — 6 OaJUIOB, HAa BBHICIIYIO OIICHKY HaJ0 HAaOpath 13

6aJ'IJ'IOB; pa3p€macTCsa UCII0Jb30BaTh KOHCIICKThI IIPAKTHYCCKUX SaHHTHﬁ). HCJ'IB CaMOCTOATCIIb-

HOM paGOTBI COCTOHUT B O3HAKOMIJICHUHU CTYJACHTOB IICPBOI'0 KypcCa C Tpe60BaHI/IHMI/I, IpCaAbABIIAC-

MBIMHU K HAITMCAHWIO U OLICHUBAHUWIO MPETIOAABATCIICM KOHTPOJIbHBIX pa60T.

CamocTrosTeabHast (nponepoqﬂaﬂ) pa60Ta B IEPBOM CeMECTPE

1. C momotkio IEeMEHTaPHBIX MPEOOPA30BaAHMIA HAJl YPABHCHHUSIMH IIPUBEIAUTE CUCTEMY JIH-
HENHBIX ypaBHEHUH (*) K cTynmeH4YaToMy BUAY M 3aT€M BBIPA3UTE INIAaBHbIE HEU3BECTHBIE

yepe3 CBOOOIHbIE HEU3BECTHBIE.

2. Haiigute pyHIaMEHTAIBHYIO CUCTEMY PEIICHUN CUCTEMBI TUHEHHBIX OJHOPOIHBIX ypaB-

HEHUI, aCCOIMUPOBAHHOM C crucTeMoit (*).

3. OmuiuTe MHOXKECTBO peH_IeHI/Iﬁ CHCTEMBI JIMHEHHBIX OJHOPOJHBIX ypaBHeHI/Iﬁ, acConuu-

poBaHHOU ¢ cucteMoit (*).
4., HaiiguTte obmee pemeHne cuctemsl (*).
5. Haiigute OCHOBHBIE pelIeHUs CUCTEMBI ().

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

KonTtposbHasi padoTa B mepBoM ceMecTpe
(Temsl paznenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

1. Pemmwmth cuctemy JTUHEHHBIX ypaBHEHUH MeToaoM ["aycca.
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10.

no

© ©® N kW

10.

Hailitn @pyHnameHTanbHy0 CUCTEMY PEIIEHUN CUCTEMBI JIMHEHHBIX OJHOPOJIHBIX YpaB-
HEHUM.

[TpousBecTu neiicTBUS HAJl MaTpULIAMHU.
BbruncnuTh onpeneanTens ¢ MOMOIIBIO 3JIEMEHTapHBIX MpeoOpa3oBaHMiA.

BrruncnuTh onpenenuTens pa3iokKeHHeM Mo JTaHHOW CHCTeMe CTPOK (CTONOIOB) ¢ HUC-
MOJIb30BaHKEM TeopeMbl Jlammaca.

Haiiti 00patHyto MaTpuIly ¢ MOMOLIBIO JIEMEHTAaPHBIX IPE0OPa30BaHUM HaJl CTPOKAMU
u 1o Gopmye.

Pemmts cucrteMy JTMHENHBIX YPAaBHEHUH MaTPUUHBIM METOJIOM.

BbuMcauTh paHr MaTpUIbl METOJOM OKaHMIIEHHSI MUHOPaMHU.

[Tokazatk, 4TO JaHHAS CHCTEMa CTPOK 00pasyeT 0azuc apuMeTHIecCKOro MpocTpaHCTBa
R® u naiitu KOOPJIMHATHI TAHHOW CTPOKHU B ATOM Oasmuce.

Pemnte cucteMy THMHEHHBIX YpaBHEHHM 0 00001eHHOMY TipaBuiy Kpamepa.
KonTpoabnas pabéora Nel Bo BTOpOM cemecTpe

(Temsbl paznenoB 6 — 7 u3 Tabuuuel nyHkTa 2.3.3)

[TpousBectu neiicTBUS HAJl KOMIUIEKCHBIMU YHUCTIAMH B alreOpandeckoit popme.

HaiiTi KoMIIeKCHbIE KOPHU KBaJAPATHOTO YPaBHEHHUsI M 3aIIUCATh HX B anreOpandeckoit
dopme.

[IpeacTaBuTh KOMILUIEKCHOE YUCIIO B TPUTOHOMETPUIECKOM hopme.

Brrauciauts cTeneHs KOMIIEKCHOTO yucia no hopmyie Myaspa.

N3Bneub KOpEeHb 3aIaHHON CTENEHH U3 KOMIUIEKCHOTO YHCIa.

Haiitu HanGonpmmii o6mmii nenurens (HOJ[) MHOTOWICHOB.

Beipazuts nunelino HO/] yepe3 MHOTO4YJIEHBI.

Pa3noxkuTh MHOTOWIEH MO CTEMEHsAM JAaHHOTO OMHOMA.

OtaenuTh KpaTHbIE KOPHU MHOTOYJICHA.

Ucnons3ys naTEpnonsanonHyto ¢opmyny Jlarpanxka, HAMTH 10 3aJaHHBIM 3HAYCHUSIM
MHOTOYJIEH.

KonTpoasnas pa6ora Ne2 Bo BTOpoM ceMecTpe

(TembI paznenoB 8 — 9 u3 Tabauibl myHkTa 2.3.3)

1.

Haiitu MaKCUMAJIbHYIO HE3aBUCUMYIO IMMOJACUCTEMY CHUCTEMBI BEKTOPOB M BBIPA3UTH JIU-
HEHMHO BCe BCKTOPBI CUCTCMBI Y€PE3 BCKTOPLI HaﬁHCHHOﬁ MNOJCHCTCMBI.

Haiitu 6a3uc nuHeHONH 00OIOUKH U BBISICHUTH JISKHUT JIM JAHHBIA BEKTOp B ATOW 000-
JIOUKE.

Jlanbl 1Ba 6a3uca mpocTpaHCTBA. 3HAs KOOPAMHATHI BEKTOpa B OJJHOM 0a3uce, HAaWTH ero
KOOPJMHATHI B JJPYTOM.

Haiitu 6a3rc cyMMBbI TOAMIPOCTPAHCTB U OMPEACTUTH Pa3MEPHOCTh UX MEPECEUCHUSI.
Haiitu 6a3uc nepeceueHus: HOAIPOCTPAHCTB U ONPEACTUTH PA3MEPHOCTh UX CyMMBI.
BrpIicCHUTB SIBISIETCS JIU CyMMa JIaHHBIX MOAIPOCTPAHCTB HEKOTOPOI'O IPOCTPAHCTBA MPsi-
MOW CyMMOI.

OpToroHanu3oBaTh CUCTEMY BEKTOPOB JaHHOTO €BKJIUJ0BA MPOCTPAHCTBA.

Haiitu 6a3uc opTOroHajabHOro JOMOJHEHHS K JAHHOMY IMOANPOCTPAHCTBY €BKJIHMIOBA
MPOCTPAHCTBA.
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9.

10.

Haiitu opTOroHanpHy0 NPOEKIHIO U OPTOrOHAIBHYIO COCTaBIIIOLLYI0 BEKTOpa Ha MOJ-
IPOCTPAHCTBO €BKJIUI0BA IPOCTPAHCTBA.

B YHUTApHOM IIPOCTPAHCTBE HaWTU JJTHHBI ABYX NAaHHBIX BEKTOPOB U YI'OJI MCKAY HUMMU.

KonTpoabnasi pabGora Ne 1 B TpeThem cemecTpe

(tremsl pazaenoB 10 — 11 u3 Tabmuiel myHkTa 2.3.3)

1.

10.

Haiitu 6a3ucer oOpa3a u sijipa TMHEHHOTO0 onepaTropa, 3aJaHHOTO CBOSH MaTPHUIICH B CTaH-
napTHOM Oaswuce mpoctpancTa R".

3Hasi MaTpHUlly onepaTopa B OJHOM 0a3uce, HAWTU €ro MaTpUlly B APYyroMm Oazuce 3TOro
K€ MPOCTPAHCTBA.

Haiit XapakTeprucTUYeCKUii ¥ MUHHUMAJIBHBII MHOTOUYJIEHBI OIIEPAaTOPa, 3aJaHHOT'O CBOEH
MaTpulIiel B HEKOTOpOM Oasuce.

Haiitu coGcTBeHHBIE 3HAYEHHS] U COOTBETCTBYIOIIME UM COOCTBEHHBIE BEKTOPHI Orepa-
TOpa, 3aIAHHOT'O CBOEH MaTpuIlIel B CTaHIapTHOM Oa3uce.

Onpenenuth KOPAaHOBY HOPMalbHYIO (DOpMY MATPUIIBI OlepaTopa, ACUCTBYIOMIETO B
npoctpanctae C3.

Haiitu MaTpuily conpspkeHHOro orepaTopa K cyMMe (pa3HOCTH, NMPOU3BEACHUIO) JBYX
OTIepaTOPOB, 33JJaHHBIX MATPUIIAMH B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0asuce eBKIIH-
JI0Ba MPOCTPAHCTBA.

HaiiTi MaTpuily CONpsDKEHHOTO OlepaTopa B JJAHHOM HE OPTOHOPMHPOBAHHOM 0Oazuce,
3Hasl €ro MaTpHUILy B 3TOM Oazuce.

IToka3aTp, 4TO JaHHBIN ONIEPATOP YHUTAPHOI'O IIPOCTPAHCTBA, 3aJaHHBIN CBOEH MaTpULIEH
B OPTOHOPMHUPOBAHHOM Oazuce, SBISETCS HOPMAJIbHBIM U HalTH OPTOHOPMHUPOBAHHBIN
0a3uc U3 ero COOCTBEHHBIX BEKTOPOB.

[TpoBepuTs, ABISIETCS JIH ONIEPATOP, 33JaHHBIA MAaTPUIIEH B HEKOTOPOM 0a3nce eBKINI0Ba
IIPOCTPAHCTBA, OPTOrOHATIBHBIM.

[Tokazatp, 4TO OmepaTOp YHUTAPHOTO MPOCTPAHCTBA, 33/JaHHBIA CBOEH MaTpullel B He-
KOTOpOM 0a3zuce, sIBISIETCS SPMUTOBBIM.

KonTpoabHasi padora Ne 2 B TpeTbeM cemecTpe
(Temsl pazzenoB 12 — 13 u3 tabmuus! 2.3.3)

[TpuBecT neWCTBUTENBHYIO KBAAPATUYHYIO (GOPMY K HOPMAILHOMY BHIY, HCIIOIB3Ys
Merton Jlarpanxa.

Haiitu mHIeKChl HHEPLUH U CUTHATYPY JaHHOM JIeHCTBUTENBHOM KBaIpaTUYHOM (POpMBI
U TI0Ka3aTh, YTO OHA SKBUBAJIEHTHA popMe U3 3aJaHus 1.

[IpuBecT KOMIUIEKCHYIO KBaIpaTUIHYIO (hOPMY K CYMME KBaJIpaToB.
[TokazaTe, 4TO HaHHas KBajgpaTU4yHas (hopma SBISETCS pacmagaronieics.

Onpenenuth B JAaHHOM CIHCKE JEHCTBUTEIBHBIX KBAaJIPAaTUYHBIX (HOPM, KaKHe U3 HHUX
SIBJISIFOTCS TTOJIOKUTEIBHO WM OTPULIATENILHO ONPECICHHBIMH.

VYka3arh OpTOroHaJbHOE MPeoOpa3oBaHuE NMEPEMEHHBIX, IPUBOIAIICE JaHHYIO KBaJpa-
TUYHYI0 POPMY K KAHOHHYECKOMY BHIY.

J7151 TIIOCKOCTH TOYEYHOT 0 €BKJIMI0BA MPOCTPAHCTBA, 3aJJaHHONM CUCTEMOW YPaBHEHUH,
yKa3aTh KaKyr-HHOYIb CUCTEMY TOUEK, 3aJAI0MINX €€ B OOIIEM PaCIIOI0KECHUH.
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10.

8.
9.

10.

oTuéra

Onpenenuts yroy MeXy JaHHOU NPSAMOHN U JaHHOM IJIOCKOCTHIO €BKJIMI0BA TOUEYHOTO
IIPOCTPAHCTBA.

Haiitu paccrossHME OT JaHHOW TOYKM 10 TMIIEPILIOCKOCTH, 3aJaHHOM CHUCTEMOM TOYEK B
00111eM PacIoyIOKEHUHU B €BKIIMI0BOM TOUEUYHOM IIPOCTPAHCTBE.

HaiiTi yron Mexay MIOCKOCTSIMH B €BKJIMJIOBOM TOYEHYHOM MPOCTPAHCTBE, 3aaHHBIMU
CUCTEMAaMHU yPaBHEHHUH.

KonTtpoJsbHasi paGoTa B 4eTBEpTOM cemMecTpe

(Temsl paznenoB 13 — 16 u3 Tabauupl myHkTa 2.3.3)

_ [3x = 4(mod>b)
. Pemmth CUCTEMY CpaBHCHUU .
7x = 8(mod9)
_12x =3y = 4
. Pemmts cucremy ypaBHEHHH HaJ| 1oJIeM Zi1.
5x +6y = 7

. Ilo Tabmune Kanu rpynnouna (N, ;o) onpenenuTs ero BUa:

° 1 2 3 4
1 3 4 1 2
2 4 1 2 3
3 1 2 3 4
4 2 3 4 1

Hansl 1Be moacTaHnoBku 9-if crenenn o = (135)(2684) u S =357649281, 3anucanHbie

COOTBCTCTBCHHO B IUKJIICHHOM BHAC U B BUIC IICPCCTAHOBKU. 3anummure IMOACTAHOBKY

2020 -2021
B

(24 B KAHOHUYCCKOM BHUJIC (YMHO)KCHI/IG MOACTAHOBOK OCYIICCTBJIACTCA B IIpa-

BOIl TEPMUHOJIOTHUH).

. TlepeuncnuTh Bce 37€MEHTHI MOATPYNIBI TPYMIILI S4, MOPOKAEHHOMN MOJACTAHOBKAMHU

4321 u 2134, 3anucaHHbIMU B BUJIE IEPECTAHOBOK.

N3006pa3uth quarpamMmy MOArpYyI HUKIMYECKON IPYMIIbI mopsiika 54.

. Pas6eiite rpynmy G = {e, (1234), (1432), (13), (24), (12)(34), (13)(24), (14)(23)} na Kmacchr

COMPSDKEHHOCTH W HaluTe TIeHTpanu3aTop ementa (12)(34).

Haiinnre nentp rpynns!l G U3 3aganus 7.

Haiinnre koMmyTaHT rpynnel G U3 3a1aHus 7.

[Tokaxwure, yro noarpynmna H = {e, (13)(24)} rpynnsl G U3 3a7aHus 7 SBISETCS HOPMallb-

HOU 1 mocTpouTh Tabiuity Kamm s ¢paxroprpynmsr G/ H .

4.1.2 IlpuMepHBIii IepedeHb TeM J0KJIAT0B (0TUYETOB)
4.1.2.1 IlpumepHbIii NepevyeHb TeM J0KJIAA0B (0TYETOB) B TPeTheM ceMecTpe

CTy,Z[eHT OTUYUTBIBACTCA MEPCA NMpETIoaaBaTeJICM, BEAYIIUM na6opaTopHI>Ie 3aHsaTusa. Tema
MOJKET OBITh BBI6paHa CTYACHTOM CaMOCTOATCIIBHO U HE 00513aTEJIbHO U3 MMPEATIOKEHHOTO
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HMXKE CIIMCKa, HO 00s13aTeNILHO B COIACOBAHHM C npenoaaBaTeicM. Bo3MokHOCTE pa6OTI)I HEC-
CKOJIBKHUX CTYACHTOB I10 OJTHOM U TOM K€ TeMe OIPEACIIACT MPCIIOAaBaTCIIb.

1. Basucublii MuHOp MaTpuibl. Haxok1eHne paHra MaTpHIbl METOIOM OKaiMIIEHUsS. MUHO-
pamu.

Teopema Jlamiaca u cieacTBus U3 Hee.
Onpenenurens MpOU3BEICHUS MaTpull, (opMyIHpoBKa TeopemMbl bune-Komm.

O6o06mennoe npasmiio Kpamepa pemieHust Mpon3BOJIIHOW CUCTEMBI JIMHEHHBIX ypaBHE-
HHI.

> own

5. Teopema IllTypMa u €€ NpUMEHEHHE NPU OT/EIEHUN IEHCTBUTENBHBIX KOPHEH MHOIO-
unena u3 R[x].

6. KOJ'IBI_IO MHOI'O4YJICHOB OT MHOI'MX IICPEMCHHBIX, J'ICKCI/IKOl"pa(bI/ILIeCKOG YHOopAaaA04€HUEC
YJICHOB MHOT'OYJICHA. KOJ'IBI_IO CUMMCTPUYICCKUX MHOT'OYJICHOB.

OcHoBHas TeopeMa 0 CUMMETPUYECKUX MHOTOWICHAX.
DakTOP-NPOCTPAHCTBO.

9. Jluneiinple pyHKIMU HAa BEKTOPHOM MPOCTPAHCTBE, MX ONPENEIIEMOCTh 00pasaMu 0a-
3uca.

10. ConpsxenHoe MpoCTPaHCTBO, AyanbHbIH 0a31C, €CTECTBEHHbINA H30MOPPUIM.
11.Konbno knaccoB BEIYETOB, KPUTEPHIA OIS

~

12.Tlone anrebpandeckux uce.

13.Toarpynnounsl, HoAKOIbIA M HOANPOCTPAHCTBA, IPUMEpEL. [loHsaTHe 06 nsoMopdusme
anreOpandeckux CUCTEM.

14.®opmyna Ditnepa. JlorapupmMudeckas U nokKaszareibHas (yHKIMU KOMIUIEKCHBIX TIEpe-
MEHHBIX.

15. VMieBapuanTHBIE TOAIPOCTPAHCTBA IMHEHHOTO ONEPATOPa, Pa3IOKEHUE IPOCTPAHCTBA B
MPSIMYI0 CYMMY MHBapHAHTHBIX TOJMPOCTPAaHCTB. [IpsiMasi cymma JIMHEWHBIX OrepaTo-
pOB.

16. KopHeBbie moanpocTpaHncTBa JUHEMHOTO onepaTopa, AercTByromero Haja noyiem C. Pasz-
JIO’)KEHHUE MPOCTPAHCTBA B MPSIMYI0 CYMMY KOPHEBBIX MOJMPOCTPAHCTB JIMHEWHOTO Ore-
patopa.

17.Anroputm Haxoxaenus 6a3uca, B KOTOPOM MaTpUIA JIMHEHHOTO oneparopa uMeeT JKHD.

18.Munumanbubiii MEOTOUNEH 1 JKH®. Kpurepuii AMaroHaan3upyeMOCTH JMHEHHOTO Ome-
patopa, IeHCTBYIOLIEr0 B IpOocTpaHcTBe Ha noneM C.

19. IonoxwurenpbHo (HEOTPHUIATENLHO) ONpEEIeHHbIE SPMHUTOBLI ONEPATOPHI, CBOKWCTBA.
ApudmeTndeckuii KOPeHb U3 HEOTPUIIATEIIHHO ONPEICIICHHOTO YPMHUTOBA OIepaTopa.

20.Pa3nosxenne yHUTapHOTO (€BKJINI0BA) IPOCTPAHCTBA B IIPAMYIO CYMMY SIpa JAHHOTO JIH-
HEHHOTO0 omnepaTopa U o0pasza COMPsHKEHHOTO K HEMY orepaTopa.

21. BHOpTOHOPMUPOBAHHEIE 6A3UCHl YHUTAPHOTO (€BKJINI0BA) NPOCTPAHCTBA, CBA3h MEKIY
MaTpHIAMHU OIIEpPaTopa U CONPSKEHHOI0 K HEMY OIepaTopa.

22. TlocTpoeHre CHHIYJIAPHBIX 0a3MCOB [ JTMHEHHOrO OTOOPAaYKEHMS YHHTapHBIX IIPO-
CTpaHCTB. Pa3moxeHus JIMHEMHBIX ONepaTOpPOB YHUTAPHOTO MPOCTPAHCTBA.

23.TlonsTHe O TONWIMHENHON (QYHKIMK Ha BEKTOPHOM MpOCTpaHcTBe. IIpencraBnenue mo-
JTUITUHEWHOW (PyHKIIMHM B BUJAE MOJWINHEHHON (opMbl B (PUKCHpPOBAHHOM Oasmce IMpo-
CTpaHCTBA.

24 . JIuneiinble, GMIMHENHBIE W TOMYTOPAIHHERHbIE (QYHKIUH, HX (OPMEL
25. CummeTtpuueckne GOPMBI M MX CBA3b ¢ KBaIPATHYHBIMA (OPMaMH.
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4.2.1.2 IlpumepHbIii NepeyeHb TeM /I0KJIA10B (0TYETOB) B 4eTBEPTOM ceMecTpe
OTuéT (IOKJIAa) CTYJEHTa B YETBEPTOM CEMECTpPE MPECTABISAET COOON KOMIThIOTEP-

HYIO pCaJIn3alluio aJirOpuT™Ma I10 anre6paI/IquK0171 TCMATHUKC. CTy,Z[eHT OTUUTBIBACTCS IEPC IIPC-

noAgaBaTeyIcM, BEAYIIUM J'Ia60paTOpHLIC 3aHgTUA. TeMa oT4éTa MOKET OBITH BBI6p8.Ha CTYACHTOM

CaMOCTOSTENIbHO U HE 00S3aTeNIbHO U3 MPCAJIOKCHHOTO HUIKE CITUCKA, HO 00s13aTeNBHO B COIJIa-

COBaHUU C TpenojiaBaresieM. Bo3aMOXHOCTh pabOThl HECKOJIBKHUX CTYJIEHTOB 110 OJHOM U TOM e
TeMe OIpeesieT MPenoiaBaTeb.

=

N ok

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

4.2.1.2.1 IlpumepHasi TeMaTHKA aJTOPUTMOB, COOTBETCTBYIOIasi pa3eaam 1-13.

Pemenne cucteMbl IMHEWMHBIX YPAaBHEHHH € LETBIMHU K03 duiimenTamu metoioM ['aycca.
Haxoxnenue 6a3MCHOr0O MUHOpAa HEHYJIEBOH MaTpUIbl C LEJIbIMHU 3JIEMEHTaMH METOJIOM
OKaMMJIEHWSI MUHOPOB.
Pemnienne cuctembl JTUMHEHHBIX YpaBHEHMH C HEJbIMU KO3 duuueHtamu no o000mEHHOMY
npasuiy Kpamepa
Haxoxnenne HOJl u ero 1MHEMHOT0 NpeACTaBIECHUS Ul JBYX HaTypaJIbHBIX YHCEIL.
Haxoxnenne HOJl 1 HOK HeckobKUX HATYpaIbHBIX YHCEI
HaxoxkzaeHne KaHOHU4ECKOro MPeICTaBICHNsI HATypajabHOTO YUCIIA.
Haxox1eHre 4acTHOTO ¥ OCTaTKa Mpu JAeJI€HUN MHOTOWIEHOB C LIEJIbIMU KO3 hULIMEeHTaMU.
HaxoskzaeHue ¢ TOUHOCTBIO 10 aCCOLIMMPOBAHHOCTHU OCTAaTKa IPY JI€JIEHUA MHOTOUYJIEHOB C Lie-
JBIMU KO3 ULIUEHTaAMH.
Haxoxxnenne HanOobIIero o0Iero JenuTens ABYX MHOTOUYIEHOB € IeNbIMU KO3 (UIIMeH-
Tamu 1o ainroputmy EBxinpa.
HaxoxxaeHue TMHEHHOTo peicTaBIeHUs] HauOOJIbIero o0IIero JeIUTeNs IBYX MHOTOUJICHOB
C 1eJbIMU K03 (pULIMEeHTaMu ¢ UCII0JIb30BaHUEM anroputma EBkina.
HaxoxxneHue pannoHaIbHbIX KOPHEH MHOTOWIEHA C LIeTIbIMU K03 duiimenTaMu ¢ npumeHe-
HUEM cxeMbl [ 'opHepa.
[TocTpoeHne MHTEPIIOIAMOHHOTO MHOTOUJIeHa JlarpaHika Juis 1IeIOYUCIEeHHOro Habopa ap-
TYMEHTOB M COOTBETCTBYIOUIETO €My L€JIOUHCIEHHOT0 Habopa 3HaueHUH.
[IpencraBneHre CUMMETPHUYECKOTO MHOTOWIEHA C LIEIBIMU KO3 (UIIMEHTaMH B BHI€ MHOTO-
YJIeHa OT JIEMEHTAPHBIX CHMMETPUYECKHX MHOTOUYJICHOB.
Haxoxnenne meronom llITypma panmoHanpHBIX T'paHUL] JEHCTBUTEIBHBIX KOPHEM MHOTO-
YJIeHa ¢ 1eJbIMU K03 puiineHTamu.
Haxoxxnenne 6a3bl CHCTEMBI LEIIOUNCIEHHBIX CTPOK M HAXO0XJIEHHE JTMHEWHBIX BBIPAKCHUN
CTPOK CHUCTEMBI Y€pe3 CTPOKH HANJICHHON 0a3bl.
Oproronanusanus meroaoM I'pama-IlImuara cuctemsl 1IEIOUNCIEHHBIX CTPOK.
HaxoxJ1eHre opTOroHaapHON MPOEKIMK U OPTOTOHAJIBHOM COCTABIIAIOIIEH CTPOKU Ha JINHEW-
HYI0 000JI0UKY, HATSIHYTYIO Ha JIaHHYIO CUCTEMY CTPOK.
[To maTpuile JTHHEHHOTO OTOOpakeHHWs B CTaHAApTHBIX Oasucax mpoctpanctB R" u R™
HaxoJKJeHue 6a31coB obpa3a U spa 3TOro 0TOOpakeHusl.
[TpoBepka Ha qUArOHATM3UPYEMOCTh JIMHEHHOTO oneparopa npoctpancTsa C", 3aaHHOTO B
HEKOTOPOM 0a3uce CBOEH MaTpHIIeH ¢ 1eTOYHCICHHBIMU JIEMEHTaMHU.
[To BBOIMMOI1 TpOlKEe HEOOS3ATEIHHO PA3IMYHBIX IETBIX YUCENT U3 OTpe3Ka [-4;4] moCcTpouTh
KyOuueckuit MHOTOwIeH f(A), U1 KOTOpOro TH YKCia SIBISIOTCS KOPHSIMH, a 3aTeM T'eHEepH-
poBaTh 15 pa3IMYHBIX MAaTPHUI C LIEIOUNCICHHBIMU HEHYJIEBBIMU 3JIEMEHTAMHU, 10 MOJTYJIIO HE
npeBbIaumMi 12, s kotopbix MHOrowieH f(L) siBiseTcs XapakTepUCTHIECKUM.
[To BBOAMMOI1 TpoOiike HEOOS3aTEIHLHO PA3TUYHBIX IIETBIX YUCEN U3 oTpe3Ka [-4;4] mocTpouth
KyOudeckuit MHOrowieH f(A), Uit KOTOPOTo TH YHUCA SIBISIOTCS KOPHSIMH, a 3aTeM T'eHEepH-
poBaTh 15 pa3nu4HBIX CUMMETPUUYECKUX MaTpPHI] C PalMOHAIbHBIMU HEHYJIEBBIMHU 3JIEMEH-
TaMH, [T KOTOPBIX MHOTOwWIeH f(A) sSBiseTCsS XapakTepuCTUIECKUM.

[Tocneanuii anropuT™M MOKHO nepedOpMyIUPOBaTh ISl KBAAPATHUIHBIX (OpM.

28



22.

23.

24.

25.

ITo BBoguMOI Tpoiike uucen A, A,, A, €Z N[—4; 4] renepupoBats 15 pa3in4HbIX 1eHCTBH-

TENbHBIX KBaIpaTHUHbIX GopM F(X1,X2,X3), ¢ panmoHanbHBIME KOI()DUIIMEHTAMH, KOTOPBIC C
MOMOIIIbI0 HEKOTOPOT'O OPTOTOHAIBHOTO MpeoOpa3oBaHUs MEPEMEHHBIX MOTYT OBITh IIPUBE-

JIeHBI K KAaHOHHYECKOMY BHIY A, Y, + A, Y5 + A, Yz .

I[To matpuie KkBaapaTUYHOM (POPMBI C LIenbIMH K03 pULineHTaMu, UCIOIb3ys MATPHUYHBIN Me-
ton Jlarpanxa, NpuBeCTH KBAAPAaTUUHYIO (OpMY K KAHOHUYECKOMY BUY U YKa3aTh MaTpUILy
COOTBETCTBYIOIIETO HEBBIPOXKICHHOTO IPe00pa30BaHMs EPEMEHHBIX C PAllMOHAIBHBIMU KO-
s urmenTamu.

[To maTpuie KBapaTUIHOHN (HOPMBI C TIETBIMU KOA(PUIIEHTAMH TIPOBEPUTD, SIBJISIETCS JIM 3Ta
dbopMma pacnanaromieiics, a eciau SBISETCS, TO MPEACTaBUTh €€ B BUAE IMPOU3BEICHUS paIlo-
HAJILHOTO YHCJIa U IBYX JMHEHHBIX (DOPM C LIETBIMH B3aMMHO MPOCTHIMU KO UITCHTAMH.
[To matpuie kBagpaTUYHON (HOPMBI C LETBIMU KO3 (ULIMEHTAMU ONPEAETUTh e€ paHr, uH-
JICKCHl MTHEPIIMM U CUTHATYPY, a 3aTEM OTBETUTH HA IISITh BOIIPOCOB:

- sBIseTcs au ¢hopma pacraaromencs?

- sBIseTCs I (opMa MOJIOKUTEIFHO ONPeIeIEHHON?

- sBIgeTCA M (popMa OTpULIATENIBHO ONpeaeaEHHON?

- sBIseTcs M (hopMa HEOTPHUIATEIBHO ONPEACIEHHOMN?

- sBiseTCA M (popMa HETOIOKHUTEIBbHO ONPEaeIEHHOMN?

4.2.1.2.2 TlpumMepHas TeMaTHKA aJrOPUTMOB, COOTBETCTBYIOIIast pa3aeiaam 14-16.
Hwxe psaoM B ckoOKax ¢ HOMEPOM alropuTMa yKazaHbl HOMEpa alrOPUTMOB, ITPO-

rpaMMBI JUIsl KOTOPBIX, HAIIMCAHHbIE APYTHMMH CTYJEHTaMH, MOTYT OBITh HCIIOJIb30BaHbI B Kaye-
CTBE MOAIPOrPAMM.

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

41.

Onpeznenenue TUIA IpyInona 1o ero HoMepHoi radmune Kanu.

HaxoaeHue 21eMeHTOB TpYIIbI, OPOKIEHHON JaHHBIMU IIOJICTAHOBKaMH.

(27) Haiitu Bce a1eMeHTHI 33JaHHOTO MOpsAKa B IpyIIe, TOPOXKIEHHON TaHHBIMU MOJACTa-
HOBKaMHU.

[To HomepHo#t Tabnuie Kanu aByxX rpynnouioB onpeaeanTb n30MOpQHbI JIM OHU U, €CITH 13,
TO yKa3aTh COOTBETCTBYIOIINN N30MOPDHU3M.

[To HoMepHo# Tabauie Kanu rpynnouaa onucars Bce €ro NOArpyIIONIbL.

(27) lloctpouts Tabnuity Kanu ans rpynnsl, OpoxkAEHHON TaHHBIMU [10ICTAHOBKAMHU.
(27,31) IHoctpouts Tabauuel Kanu nng rpynm: Az, S;, A, uS,mpu4d <n<7.

(27,31) Moctpouts HOMEPHYIO Tabmuity Kamu asist rpyminbl, MOPOKIEHHON JaHHBIMH TI0JICTa-
HOBKaMHU.

(27,31,32,33) Iloctpouts HOMepHBIe Tabmuipl Konu nns rpynm: Az, S3, Ay, S, u S, npu
4<n<7.

[To HoMepHo# Tabauie Kanu rpynmnsl onucaTth Bce €€ HIUKINYECKUE MOATPYIIbL.

[To 3aganHOMY ymCIly N onMcaTh BCE NOATPYNIbl A IUTUBHON IPyNIbl Zy,.

[To HOMepHO# Tabnuue Kanu rpynmsl onucath Bce HEMPUBOAUMBIE CUCTEMBI TOPOKIAIOIIUX
3JIEMEHTOB 3TOW I'PYIIIIHIL.

(27,31,33,37) dyst rpynmbsl, TOPOXKAEHHON TaHHBIMU MTOJACTAHOBKAMHU, OMTUCATh BCE HETIPHUBO-
JUMbIE CUCTEMBI IOPOKIAIOIINX 3JIEMEHTOB.

(27) Paz6uenue rpynnsl S, npy 3 < n < 6 Ha JIeBbI€ U Ha MPaBbIE CMEXHbIE KIACCHI 10 MOJ-
rpynne, NopoxaAEHHON JTaHHBIMU [TOICTAHOBKAMU CTETIEHH N.

Haxoxzaenue cucreMbl MHBApUAHTOB MPSMOI0 IMPOU3BENEHUS LUKINYECKUX TPYII AaHHBIX
HOPSIKOB.

Omnucanue Bcex CUCTEM WHBAPUAHTOB abeJIeBOM TPYIIIBI 33JaHHOTO MOPSAKA.

29



42.

43.

44,

45.

46.

47.

48.

49.

50.

B cnenyromux anroputmax 42 - 44, mpu A€MCTBUU KOHKPETHOM TpyTiibl G Ha KOHKPETHOM
MHOkeCTBe X, TpeOyeTrcs onmucarh OpOUTHI U CTAOMIIM3ATOPHI IEPBBIX CHMBOJIOB KaXI0W U3
ATUX OpPOMT.

(27) G mopoxnena 3axanHbpiME ToacTanoBkamu w3 S, (3 < n < 7), X = N, G neiictyer
CJIeBa Ha MHOKECTBE CUMBOJIOB U3 N, eCTECTBEHHBIM 00pa30M.

(27) G moposxkaeHa 3agaHHbIME ToAcTaHOBKaMK U3 S, (3 < n < 6), X =Z,n, G neiicTByeT
CIpaBa Ha MHOXECTBE CHMBOJIOB Z,n, 1o npaBmiy: (1)g = j, eciiu cylecTBYOT B Z, 4ucia
iy, iz, . ,ip, JUI KOTOPBIX BBINOJHEHO PaBEHCTBO i =1y 2" 14+ iy 22 4 ... +i n j=
ige1) " 2" gyt 2772 4 - + lg(ny (1 MHOGBIX 1 € Zpn 1 s MOOBIX g € G).

(27) G moposkaeHa 3agaHHbIME MTojicTaHoOBKaMu U3 S, (3 < n < 5), X =S, G neiictByeT Ha
S, conpsxenusmu cupasa (X8 = g7 lxg Vx € S, Vg € G).

(27, 44) B rpynne, nopox1EHHON JAaHHBIMH 10JICTAHOBKAMH, YKa3aTh KJIACChI CONPSKEHHO-
CTH M OIIMCATh IEHTPAITU3ATOPHI MEPBIX AIEMEHTOB YKa3aHHBIX KJIACCOB.

(27) B rpymre, mopoxAEHHOW AaHHBIMU TOACTAHOBKAMH OIKCATh NMPUMApPHBIC CHIIOBCKHE
MOITPYTIIIBL.

(27,35) B rpymrie, mopoxAEHHOW TaHHBIMU MTOICTAHOBKAMHU, OTIUCATh BCE HOPMAJIbHBIC ITHUK-
JUYECKHE MTOATPYIIIIBL.

(27,39) B rpyme S, (3 < n < 6) BeiOuparotes 1Ba Habopa noacranoBok M u K, rpynma G
noposkaeHa MuoxkectBoM M U K. [Toctpouts HopManbHOe 3ambikanue N muoxectBa K B G,
MPOHYMepoBaTh cMexHbIE Kinacchl G mo N ¥ MOCTPOUTh MaTpuUlly HOMEpHOU Tabnuiel Konu
¢axroprpymnmst G/N.

(27,39) B rpymnme G, nopoxaEHHONW JaHHBIMHU TOJICTAHOBKAMHU, OIKUCATh JIEMEHTHI IIEHTPa
Z(G), nponymepoBath cMekHbIe Kiaacchl G mo Z(G) u moCTpouTh MaTPHIly HOMEPHOU Tab-
bl Kanu pakroprpynmet G/Z(G).

(27,39) B rpynne G, mopoxx1€HHONM JaHHBIMU TIOJICTAHOBKAMH, OMUCATh YJIEMEHTHl KOMMY-
tanTa [G; G], mporyMepoBath cMexHbIe Kinacchl G 1o [G; G] 1 MOCTpOUTh MaTPUILy HOMEPHOM
tabmuipel Kamu gaxroprpynmst G/[G; G].

4.1.3 Koni1okBUYMBI

K texymieit ¢hoopMe KOHTPOIST OTHOCSTCS KOJUIOKBUYMEI. B kaxkmom m3 cemectpoB 1 — 3

MMPOBOAUTCA KOJUIOKBUYM B LCJIAX 3aKPEITICHUA CTY JCHTaMU 3HAHHI TCOPECTUUCCKOTO MaTCpuraa.

KonmokBrym MOXET MPOBOAUTHCS B YCTHOM U B TUCbMEHHOU dopMme. [Ipu 3TOM CTyAeHT A0TKEeH

MOJTOTOBUTH MUCBMEHHO OTBET (IIs1 YCTHOM (DOpPMBI — T€3HMCHI OTBETA) Ha JABa BOIpOCa U3 MpHU-

MCPHOTO NEPCUHA TCOPECTUYCCKUX BOIIPOCOB K 3K3aMCHY, KOTOpLIf/'I MNPUBCACH HUKC B ITYHKTC

4.2.1. TTonoXuUTeNbHBIA OTBET CTYI€HTa MOKET OBITh YUTEH MU cllaue IK3aMeHa.

KostokBuym

1-ii Bonpoc u3 nepeyHs
B nyHkre 4.2.1 cpeam
BONPOCOB 10 HOMe-

2-ii BOmpoc M3 Te-
pe4yHsi B nyHkre 4.2.1
cpead BOINPOCOB TOA

Homepa koHTpoO-
JIUpyeMbIX pasje-
JOB B Ta0Jgune 2.3

pamu HOMEpaMH
1-it cemectp 15-29 30-39 3-5
2-it cemecTp 10-25 26 -41 7-9
3-ii cemecTp 1-14 15-28 10-11
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4.2 ®oH/1 OLIECHOYHBIX CPEACTB I MPOBEACHHUS MMPOMEKYTOYHOM aTTeCTAlluN

[IpomexxyTouHas aTTecTalys B KaXKIOM U3 YEThIPEX CEMECTPOB MPOBOIUTCS B (hopMe IK-
3aMeHa.

4.2.1 IlpuMepHbIii epeyeHb BONPOCOB K IK3aMeHaAM

IlepBblii cemecTp
1. CucreMbl TMHENHBIX YPABHEHUN U CBSA3aHHBIE C HUMU HOHATHUS.

2. DneMeHTapHbIe IPeoOpa30BaHUs Hall YPABHEHUSIMHU CUCTEMBbI JTMHEHHBIX ypaBHeHMA. [loHsATHE
00 PKBUBAJIEHTHOCTU CUCTEM (MIJUTIOCTPALIMS).

3. Cxema J10Ka3aTeabCTBa TEOPEMbI 00 SKBUBAJIEHTHOCTH CUCTEM JIMHEWHBIX YpaBHEHUH.
4. Merop 'aycca pelieHust CUCTEMbI JIMHEHHBIX YPaBHEHUM.

5. MccnenoBanue CUCTEMBI JIMHEWHBIX YPABHEHHUI CTYIIEHYaTOTO BUA.

6. ApudMeTryecKkoe mpoCcTPaHCTBO CTPOK R ", moanmpocTpaHcTBO.

7. Cucrema OJJHOPOIHBIX JTMHEWHBIX ypaBHEHUH (JIeMMa U CIIEACTBHE U3 HEe).

8. [IpocTpaHCTBO peIIeHN CUCTEMBI OTHOPOIHBIX JINHEHHBIX YpaBHEHUH, (DyHIaMEHTaIbHAS CH-
CcTeMa PEIICHUM.

9. ANTOpUTM HaxOXJeHUs (PyHIaMEHTAbHON CUCTEMBI PEIIEHUN CUCTEMBI OJTHOPOIHBIX JTMHEH-
HBIX YpaBHEHUH (MJUTIOCTpAIHs).

10. CBsi3p MeXIy MHOKECTBAMH PEIICHU HEOJHOPOIHOW M aCCOIMMPOBAHHOM ¢ HEH OJHOPOJ-
HOM CHCTEMBbI JINHEHHBIX YPABHEHUH.

11. Anroput™m HaX0X/1€HNSI OCHOBHBIX PELIEHUI CUCTEMBI JINHENHBIX YPaBHEHNH (MILTIOCTPALINS).
12. Matpuiisl, UX BUIbI U CBA3aHHBIE C HUMU IIOHATHUS.

13. Cnoxenue (BbIYUTAHUE) MATPUL] U YMHOKEHUE MATPUI] HA YKCIIa, CBOWCTBA.

14. YMHOXEHHE MaTpull, CBOUCTBA.

15. IlepectaHOBKM N CUMBOJIOB, MX YUCIJIO. YETHOCTh NEPECTAHOBKU U €€ U3MEHEHHE NPU TPAHC-
MO3ULHH. YHCIIO YETHBIX M HEUYETHBIX ITEPECTaHOBOK.

16. TlomcTaHOBKY N-i1 CTETICHH, WX YUCIIO. Y MHOKEHHE MOACTAHOBOK (3aBUCHMOCTH pe3yJibTara
OT BBIOOpA TEPMUHOJIOTHH ).

17. YeTHOCTH HOACTAaHOBOK n-i CTCIICHHU, €€ HC3aBHUCUMOCTD OT B4 3aIIMCH ITIOACTAHOBKH. Yucno
YCTHBIX N HCUCTHBIX ITOACTaHOBOK.

18. Onpenenenue onpeaenurens N-ro nopsiaka. [Ipasuna Cappuyca.
19. CpoiicTBa omnpeaenurene.

20. ANTOPUTM BBIYUCIICHHUS OMPEIETUTENs] C MOMOIIBIO AJIEMEHTapHBIX NPeoOpa3oBaHUN HaJl
cTpokamu u ctononamu. [Ipumepsl. Kputepuii paBeHCTBaA onpeIeuTeNsl HyJIIO.
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21. Paznoxenune onpeneauTesi Mo CTpoke (CToo1Iy).

22. O6parHas maTpuIia, BeIBOJ ee ¢hopmydsl. [[Ba crioco6a BEIYUCICHUS 0OpaTHOW MAaTpPHUIIBI.
23. ®opmynupoBka Teopemsl Jlannaca. CineacTBUS U3 TEOPEMBI.

24. Onpenenurenb Npou3BeACHUS MaTpHil, GopmynupoBka Teopembl bune-Komm. [Tpumepsr.
25. Paur cuctembl cTpok mpoctpancTsa R ™.

26. IlpuBeieHne MaTpHIbI C TTOMOLIBIO JIEMEHTAPHBIX IpeoOpa3oBaHuil Hall €€ paaaMH K KaHO-
HUYECKOMY BUY (MJUTFOCTpPAIIHS).

27. Metoa okaliMJIeHHsI MUHOPOB (MJLTIOCTPALIUs).
28. IIpaBuno Kpamepa perieHus: CUCTEMBbI IMHEWHBIX YPaBHEHUN (MIUTFOCTPALIHS).

29. Teopema Kponekepa-Kanemnu (popmynuposka). O600mennoe npaBmio Kpamepa permenus
CUCTEMBI JIMHEWHBIX YPAaBHEHUH (MILTIOCTPAITHS).

30. OToOpaxeHnss MHOXKECTB U CBSI3aHHbIE ¢ HUMU NOHATH. [Ipumepsl.

31. Buast oroOpaXkeHHii MHOXKECTB C HIUTIOCTpALIMEH Ha IpUMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHE. CUMMETPpUYECKHI MOHOHT TIPe0Opa30BaHUA.
33. IlogcTaHOBKHM MHOXKECTBA, UX yMHOXkeHUe. CUMMeTpudecKas rpyIina o/ ICTaHOBOK.

34. I'pynnou/ibl, UX BUJbI U IPOCTEHIINE YTBEPIKIACHHUSL.

35. Tepmunonorus B Teopuu rpynnonoB. [Ipumepsl rpynmnonios pa3inyHbIX BUAOB.

36. OHpe,Z[CJ'ICHI/Ie KOJIbIIa U ONPCACIICHUC I10JIA. HpHMep IMOJIA U MPUMEP KOJIbIA, HC SBJIAIOIIC-
T'OoCA ITOJICM.

37. Buasl xoner, mpuMepsl KoJIell pa3IndHbIX BUIOB.
38. OnpeneneHue BEKTOPHOTO MPOCTPAHCTBA HAJT TIOJIEM, IPUMEPHI BEKTOPHBIX IPOCTPAHCTB.

39. Onpenenenue anreOpsl HAJT TTOJIEM, IPUMEPHI aNTeop.

Bropoii cemecTp
HOCTpOGHI/Ie I10JIA KOMIIJICKCHBIX YHCCII.
Anrebpanueckas popma 3aruch KOMIUIEKCHOTO YKCIIa U CBSA3aHHBIE C HEIO TIOHATHSL.
ConpskeHne KOMIUIEKCHBIX YMCEll, CBOWCTBA.

MOZ[YJIB KOMIIJICKCHOT'O YHCJia, HCPABCHCTBO TPCYTrOJIbHHUKA.

A

Tpuronomerpuyeckas ¢popma 3anuci KOMIUIEKCHOTO YHCia, MyJIbTUIUIMKATUBHBIE CBOWCTBA
MOJyJI U apTyMEHTA.

6. JeiicTBUs HAJl KOMIUIEKCHBIMUA YHCJIAMH B KOMIUIEKCHOM TMJIOCKOCTH C MOMOIIBIO IIUPKYJIIS U
JIMHEHKH.

®opmyna Myaspa.
N3BneueHne KOpHEN U3 KOMIUIEKCHBIX YHCEN.

[{ukuyeckas rpymnmna KOpHEH N-il CTENEHN U3 €TUHUIIBI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

23
24
25
26

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

34

35

36

37

Kosb110 MHOTO4JIEHOB OT OJJTHOM EPEMEHHOM.

Jlenenue ¢ OCTaTKOM B KOJIbII€ MHOTOYJICHOB.

JlenuMOoCTh MHOTO4JIEHOB, CBOMCTBA.

HO/I u HOK mHorounieHnos, anroputm EBkinupa.

[lepBas popmynupoka Teopemsl bezy. Cxema ['opHepa 1 HEKOTOpbIE €€ TPUMEHEHUSI.
Bropas ¢popmymnupoka Teopemsl besy. Kpatnocts kopHs MHOrouseHa. [Ipumepsi.
OTtneneHune KpaTHbIX KOPHEH MHOTOUJIEHA.

DKBUBaJIEHTHbIE (POPMYIUPOBKH OCHOBHOI TEOPEMBI aJIr€OpBHI.

®opmyisl Buera.

Kanonnueckoe npepacrasienne muorowieHoB B R[X] u C[X].

WNuTepnionsimuonHas popmyna Jlarpanxka.

Jluneiinas 3aBUCUMOCTh U HE3aBUCUMOCTH CHCTEMBI BEKTOPOB BEKTOPHOI'O MPOCTPAHCTBA,
MPOCTEUIIINE CBOMCTBA.

. JleMMa 0 KOJIMUECTBE BEKTOPOB B JIMHEMHON HE3aBUCUMOW CUCTEME, SIBIISIFOLLIUXCS JIUHEU-
HBIMU KOMOWHAITUSIMHA BEKTOPOB JIPYTOMl CUCTEMBI.

. MakcuManbHas TMHEHHO He3aBUCHMasl MTOJICHCTEMa, PAaHT CUCTEMBbI BEKTOPOB.
. ba3uc BeKTOpHOTO MPOCTPAaHCTBA, Pa3MEPHOCTD.
. Matpura mepexojia OT OTHOTO 0a3uca MPOCTPAHCTBA K JPYyTOMY, €€ CBOHCTBA.

. Koopaunate! BekTopa B 3a1aHHOM 0a3uce U UX U3MEHEHHE MPU Nepexoie K Apyromy 0azucy
IPOCTPAHCTBA.

N30MOp(13M BEKTOPHBIX POCTPAHCTB.

TeopeMa 0 pa3sMEpPHOCTH CYMMBI U IIEPECEUYEHUN TTOANPOCTPAHCTB.
[IpsiMast cyMMa IoAIpOCTPaHCTB.

EBKIHMI0BO IPOCTPAHCTBO, CBOMCTBA CKAIIPHOTO IPOU3BEACHUS.
Hepasencto Komu — byHsakoBckoro.

Mertpudeckue COOTHOLIEHUUS B €BKINA0BOM IIPOCTPAHCTBE.

OpTOI‘OHaJH)HaSI U OPpTOHOPMUPOBAHHASA CUCTEMBI BCKTOPOB CBKIMAO0BA IMPOCTPAHCTBA, HCKO-
TOpPBIE CBOMCTBA.

. HpOLICCC OpTOroHajJin3anuu FpaMMa — IIImuara cucteMsl BCKTOPOB C€BKIIMIOBA IPOCTpPaH-
CTBa.

. CymiecTBoBaHNE OPTOHOPMHUPOBAHHOTO 0a3nca B KOHEUHOMEPHOM E€BKIUIOBOM IMPOCTPaH-
cTBe. JleficTBUS Ha/l BEKTOpaMH B KOOPJIUHATHON (hopMe.

. OproronasibHOe AOIMOJIHEHHE K MOJMPOCTPAHCTBY KOHEYHOMEPHOI'O €BKJIHI0BA MPOCTPaH-
CTBA, pPa3JI0’KEHUE IPOCTPAHCTBA B MIPSMYI0 CYMMY MOIIPOCTPAHCTBA U OPTOrOHAIBHOTO J10-
MOJIHEHUS K HEMY.

. OproronanpHas IpoeKLXs BEKTOpA Ha MOAIIPOCTPAHCTBO.
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38. EBkinnos nzoMophusm.

39. YuurapHoe NpoCcTpaHCTBO, CBOMCTBA CKAISAPHOTO IPOU3BEICHUS.

40. MeTpuueckue COOTHOIIEHHUS B yHHTAPHOM MPOCTPAHCTBE, HepaBeHcTBo I1Bapia.

41.BOHPOCBI, CBA3aHHLIC C OPTOTOHAJIbBHOCTBIO B YHUTAPHOM HPOCTPAHCTBC.

N o g &

10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

21

22
23

Tpernii cemecTp

Jluneiinble 0TOOpaXkeHUS U ONIEPaTOPbl BEKTOPHBIX TPOCTPAHCTB.

Martpuiia JIMHEHHOTO 0TOOpaKEHHS B HEKOTOPBIX 0a3ucax mpocTpancTB. KoopauHaTe! 06pasa
BEKTOpA MPH €T0 JIMHECHHOM O0TOOpaKEHUH.

M3meHeHHne MaTpHIbl JUHEHHOro 0TOOpaskeHus (oreparopa) Mpu U3MEHEHUH 0a3uCOB IMPO-
CTPaHCTB.

O06pa3 u 41po TUHEHHOT0 0TOOpAKEHUSI.
Panr u nedexr nuHelHOro 0ToOpakeHus, uX cymma.
[TpocTpaHCcTBO TUHEHHBIX OTOOpaXEHUH, anredpa JIMHEHHBIX ONIepaToOpPOB.

HeBbipoxxienHoe nuHeliHoe oToOpakeHue. [lonHas nuHelHas rpynna HEBBIPOKICHHBIX JIHU-
HEHHBIX OIIEPaTOPOB.

H3omophu3M npocTpaHCTBA JIMHEWHBIX OTOOpPaKEHUI MPOCTPAHCTBY MPSAMOYTOJIBHBIX MaT-
pHuLL

N3omopdusm anredpsl (rpynmbl HEBBIPOKIECHHBIX) OMEPAaTOPOB anredpe (rpymme ¢ HeHyJie-
BBIM OINPEJIEIUTENIEM) KBAAPATHBIX MATPHIL.

WuBapuaHTHbBIE MOANPOCTPAHCTBA JIMHEHHBIX ONEPaTOpOB, MHBAPUAHTHOCTh 00pa3a u sjapa
OIIEpaTOPHOTO MHOTOYJICHA.

[IpsiMast cyMMa TMHEHHBIX ONEPATOPOB.

CoOCTBEeHHBIE BEKTOPBI 1 COOCTBEHHBIE 3HAUCHHUS JIMHEHHBIX ONIEPAaTOPOB, COOCTBEHHBIE TTO/I-
IPOCTPAHCTBA.

JlnaroHanusupyemple JIMHEHHBIE OTIEPATOPHI.
XapakTepuCcTUIECKUM MHOTOYJIEH KBaIPATHOM MaTpHIIbI (OTepaTopa).

Paznoxenue MMPpOCTPAHCTBA B MPAMYIO CYMMY HWHBAPUAHTHBIX HNOANPOCTPAHCTB OTHOCH-
TCJIBHO OI€paropa ¢ IOMOIbI0O MHOTOYJICHOB.

KopneBsle noapocTpancTBa JMHEWHOTO OllepaTopa.

Teopema ["'amunbToHa — K.

MuHUMaNIBHBIA MHOTOWIEH OIlepaTopa.

[TonsiTHE 0 )KOPAAHOBOW HOPMAIBHOU (hOpME MATPHIIBI OTIEpaTOpa.

MunumansHbiii MHOrowieH u JKH® maTpuiel oneparopa, KpuTepuil JuaroHajJIn3upyeMOoCTH
oreparopa.

. CompspxkeHHOE 0TOOpa)KeHHE K JIMHEHMHOMY OTOOpa)KEHHIO YHUTApPHBIX (E€BKIUIOBBIX) MPO-
CTPAHCTB, €r0 CYIECTBOBAHUE U €AMHCTBEHHOCTb.

. Martpuna conpsKeHHOT0 0TOOpakKeHUsI B OPTOHOPMHUPOBAHHBIX Oa3ucax.

. Paznoxenue yHuTapHoOro (€BKIUAOBA) MPOCTPAHCTBA B MPSAMYIO0 CYMMY sipa oneparopa u
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24.
25.

26.
217.
28.
29.

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

o ok~ D

~

o0pa3a CoIpsKEHHOT O oIeparopa.
Teopema Illypa st nuHEtHOTO onepaTopa YHUTApHOTO MPOCTPAHCTBA.

HopmanbHbiii oniepatop yHUTApHOTO MPOCTPAHCTBA, CYIIECTBOBAHUE JJISI HETO OPTOHOPMH-
POBAHHOTO 0a3uca U3 COOCTBEHHBIX BEKTOPOB.

YHUTapHBIN OIepaTop YHUTAPHOIO IPOCTPAHCTBA, KPUTEPUN YHUTAPHOCTH ONEPATOpA.
OpMHUTOB ONIEPATOP YHUTAPHOI'O IPOCTPAHCTBA, KPUTEPHUH.
OpToroHanbHbIN U CHMMETPUUYECKUN ONepaTOphl EBKIIMOBBIX IPOCTPAHCTB, CBOMCTBA.

KBangparuunas popma, ee Mmatpuua u pasr. MiameHenue MaTpuisl GopMbl IpH JTMHEHHOM Ipe-
00pa30oBaHUM IEPEMEHHBIX.

IIpuBenenue kBagpaTHuHON (hopMbl MeTO1OM Jlarpanixa K KAHOHHYECKOMY BHLY.
HopmanbHblii BUJ KBagpaTUYHBIX GOPM.

3aKOH MHEPLMHU ACUCTBUTEIbHBIX KBAIPATUYHBIX (OPM.

Pacnagaromuecs kBagpaTuuHbie (POPMBIL.

[TonoXuTenpHO onpeaesieHHbIE KBaApaTUYHbIE (POPMBI, KPUTEPHIA.

[IpuBenenue NeiCTBUTENBbHON KBaAPaTUYHON (OPMbI K KAaHOHMYECKOMY BHJY C MOMOIIBIO
OpPTOTOHAJILHOTO MPeoOpa30BaHus MEPEMEHHBIX.

YerBepThlil ceMecTp

Jlenenune ¢ ocTaTKkOM B 0€3 OCTaTKa B KOJIBIIE IIEJIBIX YKcesl. Anroput™m EBKInIa Haxoxie-
Husg HO/I u ero nuHelHOTO peACTaBICHUs C WIUTIOCTpalMel Ha IpUMeEpE.

OcHoBHast TeopeMa apudmeTuku, pyHkuus Ditnepa.

CpaBHeHUE LIETBIX YACET 110 HATYPAIbHOMY MOJYJIIO, CBOMCTBA.
Pemrenne nuHENHBIX CPAaBHEHUI U CHCTEM JIMHEHHBIX CPAaBHEHH.
Teopemsl @epMma, Diinepa u Buibcona.

AnreOpanyeckre ypaBHEHHUs HaJ[ KOJIbIIAMH KJIACCOB BBIUETOB. HempwBOaMMBIE MHOTO-
YJIeHBI HaJl TIoJieM Zp, TIe p — MPOCTOE YUCIIO.

Anroputm noctpoeHust koHeuHoro nojist GL(p")c uuttoctpariueit Ha mpumepe.
I'pynmoun ibl, MX BUJIBI, TPOCTEHIIINE CBOMCTBA, TIPHMEDPHI.

Tabmuna Kanu (Homepnas Tabnuna Kann) KoHeduHOro Tpynmonsa, H30MOpQHU3M TpymIInou-
noB. [Ipumepsl.

10. I'pynmma, noarpynmna. Kpurepun moarpynmsl. [uarpamMmma MOArpyNIi KOHEYHOH TPYTIIIbL.

[Ipumeps! (aaauTHBHAS TPYIINA KOJbIA KJIACCOB BHIYETOB 110 HATYPaIbHOMY MOAYJIIO, MYJIb-
TUIUIMKaTUBHAs TPYIINA KOMIUIEKCHBIX KOPHEH U3 €TMHULIbI 3aJaHHON CTEIICHH).

11. [ToacTaHOBKM N CUMBOJIOB, X YMHOXKEHHUE (B JIEBOU U B MPaBOi TEPMUHOJIOTHUSAX) U pa3IHy-

HbIe POpMBI 3anucu. [Ipumepsi.

12. CummeTtpuueckas rpymmna nojacTaHoBokK Sn. [IpuMepsl rpymi moICTaHOBOK MaJIbIX MOPSIKOB

13.

C AMarpaMMaM¥ MX IOATPYIIIL.

Hopo;xna}omee MHOXXCCTBO 3JICMCHTOB (non)rpynnm, 0603Ha‘leHI/IH, CBOMCTBA U IIPUMCPEIL.

14. Teopema 0 BUJE 3JEMEHTOB I'PYIIIbl, HOPOXKAEHHON JAHHBIM MHOXECTBOM €€ 3JIEMEHTOB.
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15.

16.
17.
18.

19.

20.

21.
22.

23.

24,

25.
26.

27.

28.
29.
30.
31.
32.

33.

Teopema Kamu (¢ mokazaTenscTBOM) 00 H30MOp(hU3Me TPy MOPSIKA N MOATPYIIIE CUM-
METPUYECKOM TpymHIbl MOJACTAHOBOK S n (MIPEICTaBICHHE KOHEYHOM IpyIIbl MOJICTAHOB-
Kamu).

CMerxHBIe KJIacChl IPYIIIBI IO MOATPYIIE, CBOMCTBA U IPUMEDHI.
Teopema Jlarpanxa st KOHEUHBIX TPYIIII (C JOKA3aTEIbCTBOM).

[Topsinok anemenTa rpynmnsl. Luknudeckas (mog)rpynna. M3oMoppu3m HUKINYECKUX TPYIIT
PaBHBIX HOPSAIKOB.

[Tonrpymniibl KOHEYHBIX M OECKOHEUHBIX UKIMYECKUX rPpyH (POPMYIUPOBKH YTBEPKACHUN
C WUTIOCTPALUAMHU Ha IIpUMepax).

[TonsiTre o neBo (MpaBo) CTOPOHHEM JICUCTBUU TPYIIBI HA MHOXKECTBE. [IpuMepsl aelicTBUi
(me¥icTBUE TPYNIIBI TOJICTAHOBOK N-O CTENIEHU HA MHOXECTBE CUMBOJIOB N n, IEHCTBUS TIOI-
TPYIIIbI JIEBBIMU WM MPaBbIMU CABUTAMU, & TAK)KE CONPSIKEHUSIMU HA MHOXKECTBE JIEMEH-
TOB CaMOM TPYTIIIBI).

OpOuTHI IpH ASHCTBUN TPYIIIBI HA MHOXKECTBE, CBOWCTBA U IPUMEPHI.

CranuonapHas noarpymnmna (cTabuanzaTop CUMBOJIA) IpU AEMCTBUM IPYIIIbI HA MHOKECTBE.
IIpumepsl.

KomnnuectBo 31emMeHTOB B opOuTe, NMpU IEHCTBUU KOHEYHOW Ipynmbl Ha MHOXecTBe. [lpu-
MEpBI.

Jlemma bepHcaiina o koyinyecTBe OpOUT MPU AEHCTBUHM KOHEYHOM IPYIIIbl HA KOHEUHOM MHO-
xkectse. [Ipumep.

ConpsbxeHue 3J1eMeHTOB Irpynibl, cBoiicTBa. ConpsikeHue NoCTaHOBOK, IPUMEPBHI.

Kiaccel conpsk€HHOCTH TpyIIIBL, IEHTPAIU3aTOp 1eMeHTa rpynmnsl. [lopsanok knacca co-
NpsHKEHHOCTH KOHEYHOU rpymibl. LlenTp rpymnmsl. [Ipumepsr.

ConpspkeHne NOArpynnsl Ipynmnsl, cBolcTBa. Kiaccsl CONpsKEHHBIX MOATPYIIT I'PYTIHI,
HOpMasu3aTop noArpynmnsl. [Ipumepsr.

Teopema CuitoBa (popMyIHpPOBKA YETHIPEX YaCTEH U JOKA3aTeIbCTBO « Cyuyecmeosanusy).
Nnmoctpanus reopemsl CriioBa Ha IpuMepax Ipynil MajibIX MOPSIIKOB.

HopmainbHas noarpymnmna rpymnsl, 5SKBUBAJIEHTHBIE ONPEENICHHS] U IPUMEDBI.
®daxkToprpymnmna, onpeesIeHue U IPUMEPBHI.

I'omomopdusmel rpymn, cBoiicTBa U BUIBL. Snpo u 06pa3 romomophuzMa, HOPpMaIbHOCTh
sapa.

OcHoBHas TeopemMa 0 ToMOMOP(H3MAaxX TPy € JI0KA3aTEILCTBOM U HIUTIOCTPAIIUEH Ha TPU-
Mepe.

4.2.2 CuMcoK THNOBBIX MPAKTHYECKHX 3aJaHUU (U1 TaOOpaTOPHBIX 3aHATHHA, KOH-

TPOJIbHBIX pabOT U HK3aMEHOB)

X

Haiinure MHO>XECTBO peLIeHut CUCTEMBI JIMHENHBIX YpaBHEHUU

., —4x, —-x, +3x, =-3

—-2X, +8x, +3x, -8x, =8-

-X, +4x, +2Xx, -5X, =5
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2. Haiinure GyHaaMeHTaIbHYIO CUCTEMY PEIICHUH CUCTEMBI TUHEHHBIX OJHOPOIHBIX YPAaBHCHUMA

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

—X, +4x, +2Xx, -5x, =

3 4 1 2 9 8

3. Beruucaure matpuny AB—-2C ,tme po_|71 2| B :( 3} cC=|4 3
4

2 1 3 2

110
5. ITo dhopmyne HaliaguTe MaTpuIly, OOpaTHYIO K MaTpHUIIe 1 0 1/
2 1 2
9 . |4x -5y =4
6. Pemnre cucreMy JIMHEMHBIX YpPaBHEHHM MaTPUYHBIM CIIOCOOOM.
5x +2y =3
2 1 2
7. Paznoxure onpeneanTeb a b c T OYKBEHHOMY PSTY.
1 3 3
y . (3x =7y =3
8. Pemmte cucremMy JTUHEMHBIX ypaBHEHUI o mpaBwity Kpamepa.
4x +3y =5
5 6 1 3
9. C moMOIIIBIO JIEMEHTAPHBIX TPE0OPa30BAHUN BEIYUCIUTE OMIPEACITUTETh 2 3 -1 2
2 3 0 1
4 6 -1 2

2 -3 1 -2 1
10. Metonom okaitMI€HHUsI MUHOPOB BEIYMCITUTE PAHT MaTPUIIbI -4 6 -2 4 =2

4 -6 2 1 1

2 -3 1 3 0
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11. Tlo o6o6menHomy mpaBwry Kpamepa pemmre cucTeMy JHWHEWHBIX ypaBHEHUH

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

12. Haiinure Kakyro-HHOYJh MaKCUMaJIbHYIO JUHEHHO HE3aBHCHUMYIO TIOJICHCTEMY CHCTEMBbI
CTPOK U1, U2, U3, U4, TZI€

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

13. Ctpoku U1, U2, U3, U4 BBIpA3UTE JIMHEHHO Y€pe3 CTPOKU MOACUCTEMbI, HAACHHON B 3ajaHUU
12.

14. B nuneitnoit odomouke L (U1, Uz, U3, U4) HAliiuTE Takoi 6a3uc, 4TOOBI CyMMa KOMITOHCHT KaK-
JIOH ero cTpoKu Obli1a paBHa 3.

15. TlokaxuTe, 9TO CHCTEMA CTPOK V1, V2, V3 o6pasyeT 6asuc npoctpanctsa R 3 u Haiinure xoop-
JTUHATHl BEKTOpa V B 3TOM 0asmuce, e

v,= (212),
v,= (311,
v, = (2;21),
v= (1-22).

16. IlpencraBbTe B anredpandeckoit hopMe KOMIIEKCHOE YUCIIO

,_3-2i+(A-i)(a+2i)
- 2 i

17. Pemnth ypaBHEHUE — (4 + I)X +5—1 =0 u sanucars ero komrueKcHbIe KOpPHH B aJI-

rebpaundeckoit hopme.

J3i-1

18. IIpencTaBUTh KOMILUIEKCHOE YUCI0 7 = ———— B TPUTOHOMETPUHECKOMH (opme.
1-1

J3-1Y"
1—i

19. IIpeacTaBuTh KOMILJIEKCHOE YUCIIO 7 — B anreOpandeckoit popme.

J3i-1

20. Beinmucath Bce KOMIUIEKCHBIE KOPHU ISATOW CTENEHM U3 uucia 7 = ————

1-i
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21. HaiiTi 9acTHOE ¥ OCTATOK MPH ACTICHUHA MHOTOUWICHA X*4+5x" +6x° —2x* —3X+1 ma

MHOTOYJIEH 5X4 + 20X3 +:|.8X2 —4x-3.
22. Pas3noxuTh MHOrouneH 2X - 3x 2 +1 1o crenensm 6uHOMa X+ 3.

. 4 3 2
23. Haiitu paroHa bHbIe KOPHH MHOTOWICHA X" —=8X"+7X"—8X+4u OTIPEACIUTh X
KpPaTHOCTb.

24. Haiinure nHanOodbplIMKi OOWIUN JIEIUTEID f (X) = X4 — 2X3 — X2 —X+3 u
g(x) =x°—1.

25. Haiigure nuMHEWHOE TpEICTaBICHWE HAUOOIBIIETO OOIIEer0 MJCNHUTENI MHOTOWICHOB

f(X)=x"-2x"-x*—x+3 u g(x)=x*-1.

26. Jlannbnii MaorouneH x1° + x2% + x3° — 2x1x2 — 2x1x3 — 2Xx2X3 IPEACTABUTE B BHJE MHOTOYJICHA
OT 3JIEMEHTAPHBIX CHMMETPUYECKUX MHOTOUYJICHOB.

27. Haiitu opToHOpMHpOBaHHBIN 0a3uc moanpocTpancTBa U = L (a1, a2) eBKIMI0BA IPOCTPaH-
crBa R%, rue a1=(1,0,-2,2), a2=(2,3,-4,4).

28. HaiiTi OpTOrOoHAIbHYO MPOEKIIMI0 ¥ OPTOTOHAIBHYIO COCTaBJIsroNyo Bekropa b = (3,1,0,3)
Ha oanpoctpanctso L ((1,0,-2,2), (2,3,-4,4)).

29. Haiitr 6a3uc OpTOroHaNLHOTO AononaHeHns B R* x moampoctpanctsy L (a1, az2), roe ai1= (1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitu kocuHycC yriia Mexay BekTopaMu c1= (2+i, -2) u C2= (1+i, 1-1) yHHTapHOTO MpOCTpaH-
crea C2.

31. Haiiti KaKkoii-HUOYIb BEKTOp €IMHUYHOM JUIMHBI B YHUTaPHOM IpocTpancTBe C2, KOTOpHI
OpPTOTOHAJIEH BEKTOPY ¢ = (2+1, -2) U MMeeT BENIECTBEHHYIO MEPBYIO0 KOMITOHCHTY.

32.IlpuBecTH BENIECTBEHHYIO KBaJPaTUUHYIO (GopMy 2x1x2 - X2° MeTooM JlarpaHxka K KaHOHH-
YECKOMY, a 3aTeM U HOpMaJIbHOMY BHU]IY.

33. OnpenenuTh paHr, MHAEKCHl MHEPIMH ¥ CUTHATYPY JaHHOM KBaApaTHIHON GopMbI 2x1x2 - X22.

34. Pa3n0XuTh B IPOM3BEICHHE ABYX BEIICCTBEHHBIX JTUHEHHBIX (GOPM KBaJPATHUHYIO GOpMY
3x12 + 4x2? - x3% + Sx1x2 + 2x1x3.

35. BoIsicHHTB, Kakoe M3 JIByX oToOpaxenuil R® B R?, ompeneneHHBIX MO MpaBulaMm (X1, x2,)
> (x2-1, x1tx2) 1 (x1, X2) > (2x2, 2x1-x2)  V x1,x2€R, ABsIeTCSI TMHEHHBIM ONIEPATOPOM U yKa-
3aTh €r0 MaTPUILy B CTAaHAAPTHOM Oasuce mpocTpaHcTBa R2.
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36. Jlunelinbii omneparop A mpoctpanctea R? B 6asuce (1=(0,1), g2=(1,1) umeer maTpuIy

[Ale= (‘1

1 OJ’ a JIMHEHHBIN oreparop B TOro e MpOCTPaHCTBA B CTAaHAAPTHOM 0Oasuce €1,e2 —

1 -1
marpuiy [Ble = [O 5 ] Haiiti matpuiy [AB-24]q.

4 2 -5
37.Marpuna |6 4 —9| sBisercs MaTpuiedl JHMHEWHOro omeparopa IpocTpaHctBa R° B
5 3 -7

cTaHgapTHOM Oaszuce. Haiinure coOCTBEHHBIE 3HAYCHHS U BCE COOTBETCTBYIOIIME UM COOCTBEH-
HbIE BEKTOPBI OllepaTopa.

38. Jluneiinbie oneparop 4 mnpocrpanctea C? B 6asuce q1=(-1,0), g2=(1,-1) umeer marpuiy

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

39. BBISCHHUTD, KAKUE U3 CICAYIOMINX YEThIPEX IMHEHHBIX ONEpaTopoB mpocTpanctea C? , UMero-

0 - 0 —i)(—=i 0Y(O0 i
WX MaTpHUlbl BUAA ) , bl B CTaHJapTHOM 0a3uce, ABISIOTCS HOp-
1 0 1 0 1 1 0

MaJIbHbIMU, YHUTAPHBIMHA WUJIW S9PMHUTOBBIMU.

40. Yka3zaTh OpTOTOHAIBHOE TTPeoOpa30BaHKE MTEPEMEHHBIX, IPUBOIAIICE BEIIECTBEHHYIO KBaJl-
parranyro Gopmy  5x12 + 8x2? + 5x3° — 4x1x2 - 8x1x3 — 4x2X3 K KAHOHMYECKOMY BHUIY.

41. JIunelinple noanpocTpancTBa Ly U L, mpocTpaHCcTBa R* HATSAHYTHI HA CUCTEMBI BEKTOPOB
aj;,a,,as U by, by, by coorBercTBeHHO. HaiiTn 6a3uc cymMmbl 1 pa3MEpHOCTh MepeceueHust moj-

pocTpalcTB Ly u L,,roe

a=01L11),a =(11-1-1),a =(1-11-1),
b, =(1-1-11),b,=(2,-2;0;0),b, =(3,-1,11)

42 Haiitu 6a3uc nepeceueHust MoANpoCcTpancTs Ly u L, u3 3amanus 41.

43. Haiitn 5k0opIaHOBY HOPMaTbHYIO (hOPMy MATPHUIIBI JIMHEHHOTO OTepaTopa mpocTpaHcTBa R3,

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

44. Haiitu 6a3uc mpoctpancTa R, B KOTOpoM MaTpHIa oneparopa u3 3a1aHus 43 UMeeT XKop/ia-
HOBY HOpMaJbHYIO (hopmy.
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45. Haliti cOGCTBEHHBIE TIOANPOCTpaHCTBa onepatopa A : R® — R®, maTpuua KoToporo B cTaH-

2 1 3
JapTHOM Oasuce UMeeT BUA | 1 5 6|
3 6 8

46. HaiiTn opTOHOPMUPOBAHHBIIN 0a3HC, COCTOALINI U3 COOCTBEHHBIX BEKTOPOB oneparopa 4 u3
3aganus 45.

47. Haittu oproroHajibHyto Matpully 7T v JuaroHaJIbHYI0 MaTpuily B, Ui KOTOPBIX BBIIOJIHAETCS

1 2 2
paBeHCTBO B = T AT, tne A = 2 1 21
2 2 1

48. BBIACHUTH MMeeT U ypaBHeHue X2 = A perienue B Koiblie MaTpul My 3(R), roe 4 =

1 3 0
3 5 2
0 2 -1

49. Haiiti opToHOpMHpOBaHHbIii 6a3uc nognpoctpancta U u3 sanamus 49.
50. HaiiT opToronabHyio npoekimio Bektopa V na moanpocrpancteo U = L(v,, V,,V,,V,)
eBKJINI0Ba TIpocTpancTBa R4, rie
v, = (1112), v, = (0;2;0;2), v, = (2;0;0;2), v, = (1,1,-1,3),
v =(2,0,-2,0)

51. Haiitu Ga3ucel 00pa3a u gapa onepaTopa mpocTpancTsa R3, y koToporo marpuia B cTaH-
JapTHOM 0asuce ATOro MPOCTPAHCTBA UMEET BUJI

12 -1
2 5 -3
37 -4

54. TlpencTaBUTh B BHJIE POU3BEACHUS HE3aBUCHMBIX IIUKJIOB B CHMMETPHUECKON rpynIe Sg

12 3 456 789

-2007
U OIPEJIEITUTh €€ YETHOCTD.
58 47 9 36 21

MOJCTAHOBKY [

55. ToctpouTs Tabauiel Kanu 11st MyIbTUIUIMKATUBHON TPYIIIBI 41 u agmmTEBHOlM TPYIIIBI
Z4, noKa3zaTh U30MOP(HU3M ITUX IPYIIL.

56. B anauTuBHOM TpyMIe KJIacCOB BBIYETOB Z18 yKa3aTh BCE €€ MOATIPYIIIbI.

57. Pa30uTh CHMMETPHUECKYIO IPYIITY ITOJCTAHOBOK S3 Ha JIEBBIC CMEYKHBIE KITACCHI IO MOI-
rpynne H= {e; (23)}.

58. Iloka3aTh, 9TO KOJBIIO BBIYETOB 110 MOAYJIIO p° HE M30MOP(HO MOIO U3 p° DIEMEHTOB.
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59.
60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

CocTaBuTh Ta0IMIly YMHOXKEHUS U ACTIEHUS AJs Kosel Zs v Zo u ans noneit GF(4) u GF(9).

Jlns 3a1aHHOM MaTpHIBI pasMepa p° Ha p’, rae p=2 Wi p=3, IPOBEPUTD, ABISAETCS U OHA
TabauIel yMHOKEHUS B 1oje GF( p ) Ipu Kakon-1100 HyMepaIuy 3JIEMEHTOB 3TOTO OIS,

PeanuzoBath alroOpuT™ A€NEHUS B KOJBIE BHIUETOB Z; (YUUTHIBAsE BO3MOKHOCTD MOTYUYEHUS
HEOJHO3HAYHOT'O Pe3yJIbTaTa).

JlaHO k B3aMMHO MPOCTHIX HATYPaJIbHBIX YKcen m; > 1. J{st mr060ro Habopa k LenbIX Yncen a;,

. k .
HaWTH Oeioe a < Hi m, , Takoe, 4yTo a = a,(modm,), ans Beex i oT / 10 k .

O606H_[I/ITL MNpEAbIAYUIYIO 3ala1y Ha cnyqaﬁ, Korjga yucja HE 00513aTeNIbHO B3aUMHO IIPOCTHI.

Haiitu Bce HempuBOAMMBIE HAJ TOJEM Z n MHOTOYJIEHBI CTENIEHH N (N — HEOOJIBIIIOE TPOCTOE
YHUCJIIO).

[To nannHo¥ Tabnuue Kanu rpynnouaa < N,; > OTBETUTH Ha Borpoc: (1) KOMMYTaTUBHO JIU

YMHOK€HUE; (2) umeeTcs I B rpymnionie eAuHuna; (3) uMeercs Jid B TPYNIOUIE K JTI000My
3JIEMEHTY OOpaTHBIN AJIEMEHT; (4) SABIACTCS JIM TPYIIION KBa3uTrpymmoi; (5) sBiaseTcs au
TPYIIIOU OAYTPYNIOH; (6) ABJISIETCS JIU TPYIIIOU TPYTIIOi?

11234
1121143
2112|314
314(3[1]|2
4131421

Jlana rpymma moactanoBok G u aBa moamHoxecTBa Hi, H2 MHOKecTBa G. OnpeieuTh Kakoe
U3 THUX MMOJMHOXKECTB SIBIISIETCS, & KAKOE HE SIBIsIeTCs NoArpynmnou rpymisl G. 3aTem pa3ouTh
MHOXecTBO G Ha mpaBbie (JIeBble) CMEKHBIE KJTacChl 10 HANJAEHHOW IOATPYIIIE.
G ={e, (1342), (1243, (12)(34), (13)(24), (14)(23), (14), (23)}, H, ={e, (1234},

H, ={e, 12)(34)}.
Hanbl Tpu nogmHoxectBa Hi, H2 u Hs Hexotopoii rpynmel noacranoBok G. Ilokazate, 4To

TOJIBKO JIBa U3 HUX SIBJIAIOTCS MOATPYIIIAMU IPYIIIBI, a 3aT€EM II0Ka3aTh, 4YTO TOJIBKO OJHA U3
ATHUX MOATPYTI HopMaibHa 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)}-

[Toka3atp, 4TO JaHHOE MOJMHOXKECTBO /{ HEKOTOPOW IpyMIbl MOACTAaHOBOK G sIBIsieTCS HOP-
MaJIbHOH MOATPYNIIOi 1 mocTpouTh Tadmuiy Kamm ans pakroprpynmer G/ H .

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

ITo mauuoii Tabaune Komu rpynmouaa G= {gl, 02, 0s, g4} IIOCTPOUTH €0 HOMCPHYIO Ta6JII/ILIy
K»nu u BBIACHUTD SBJSI€TCS JIM OH TPYIIION, a €CIN SIBJSETCS, TO MPEACTABUTH €r0 3JIEMEHTHI
MOJCTaHOBKaMU 4-ii CTEIIEHU.

91102 03|04
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

911092010403
92 101102|093 Qg4
9304030102
94193 |04| 09201

Metonom Jlarpanxa IIPUBECTH NEHUCTBUTEIBbHYIO KBaJIpaTUYHYIO bopmy

2 2 v

X; — X3 —2X;X, — 2%, X; K KaHOHMYECKOMY BUIy. B 0TBeTe yKa3aTh MOIYyYHBIIUICS KAHOHHU-
YEeCKHUI BUJ U MaTpHIly PUBOJAIIETO K HEMY JIMHEHHOT0 MpeoOpa3oBaHus IEPEMEHHBIX.

C noMoInibi0 HEBBIPOKIAEHHOIO JIMHEHHOTO MpeoOpa3oBaHMs MIEPEMEHHBIX C JIE€HCTBUTEINb-
HbIMU KO3 QUIMEHTaMH  NPUBECTH  JACUCTBUTEIbHYIO  KBaJApaTHUYHYIO  (opmy

2 2 2 2 o

4X; —X; —9X; + X; OT 4eThIPEX MEePEMEHHBIX K HOpPMAJILHOMY BHIly. B oTBeTe yka3arth moiy-
YHUBIIUICS HOPMAJIBHBIN BUJ] U MAaTPUILy IPUBOIAIIETO K HEMY JIMHEHHOTO Mpeodpa3oBaHus
IIEPEMEHHBIX.

C moMoIIbI0 HEBBIPOKIEHHOTO JIMHEHHOTO MPEe0Opa3oBaHus MEPEMEHHBIX ¢ KOMITJIEKCHBIMU
K09 QUIMEHTaMK NPUBECTH KOMIUIEKCHYIO KBaApaTHUHyto popMmy 4X. — X2 0T JByX mepe-
MEHHBIX K HOpMaJIbHOMY BUIy. B 0oTBeTe yka3aTh MOJTy4YUBIIMICS HOpMaIbHBIA BUJA U MaT-

pUILY, IPUBOISIIETO K HEMY JINHEHHOTO MPEo0pa30BaHUS IEPEMECHHBIX.

Jlyist TeCTBUTENBHON KBaJIpaTHYHOU (POPMBI X,f — 2%, X, +2X;X; OT TpEX HEPEMEHHBIX, HC-
moJib3yst MeToJ1 Jlarpanxa, ONpeeIuTh PAHT, MOJIOXKUTEILHBIA U OTPUIATEILHBIA WHICKCHI
WHEPIUH, CUTHATYPY.

BbIACHUTB, SKBUBAJICHTHBl JIM JIBE€ [JEHCTBUTENbHBbIE KBagpaTHYHblE (OPMBI X X, U

3%} +2X,X, — X2, @ €CIIM SKBUBAJICHTHBI, TO YKa3aTh HEBBIPOXKICHHOE JTMHEHHOE MPe0Opazo-

BaHUE MEPEMEHHBIX C IEHCTBUTENBHBIME KOd(h(HULIMEHTaMU, TPUBOJISIIEE OJJHY U3 HUX K JPY-
TOil.

BBIﬂCHHTB, SABIIACTCA JIn ciaeayromas JelcCTBUTENIbHAS KBaaApaTU4Has1 (I)opMa
2 v .
X3 —4X1X2 +2X1X2 —2X2X3 pacmagaromeceucs, U €CJIn SABIICTCA, TO NPCACTABUTL €€ B BUIC

MIPOU3BEICHUS ABYX ACHCTBUTEIHHBIX JTHHEHHBIX OPM.

Ucnone3ys kputepuii CunbBecTpa, Ui JaHHBIX TPEX NEHCTBUTENBHBIX KBaJAPATUUHBIX (hopM
OMpEeNIETUTh, KaKas U3 HUX SBIISIETCS MOJIOKUTEIBHO ONPEIEeIEHHOM, OTPULIATENLHO OIpee-

NEHHOM 1 HEOTPENEeNEHHOM: — 2X; — X2 — 2X5 + 2X, X, + 2%, X, ,
2 2 2 2 2 2
2X; + Xy + Xy = 2% X, —2X X3 B X; + X5 4+ X5 — X, Xy + X, Xg — X, Xs.

[IpuBectn JEHCTBUTEIILHYIO KBaIPaTUYHYIO bopmy 4X12 + 4Xé2 + X§ +8X, X, —
— 4X, X3 —4X,X;0T TPEX MEPEMEHHBIX K KAHOHUUECKOMY BHJy C HOMOUIbIO OPTOTOHAIBHOIO
npeoOpa3oBaHus MEpEMEHHBIX. B 0TBeTe yka3aTh MOTYUYUBIIHICS KAHOHUYECKUN BU]T U MaT-
PUILY TIPUBOJIAIICTO K HEMY OPTOTOHAILHOTO MPEOOPa30BaHMSI IEPEMEHHBIX.

BeIICHUTB, SKBHBQJICHTHBI JIM JIB€ KOMIUIEKCHbIE KBaJpaTHuHble (OPMBI X X, U
2X2 —2X,X, + X3, @ €CIIM SKBUBAJIEHTHBI, TO yKa3aTh HEBBIPOKICHHOE IMHEHHOE MPeoOpa3o-
BaHUE MIEPEMEHHBIX C KOMIUIEKCHBIMU KO3 PHIIMEHTAMU, IPUBOIAIICE OJHY U3 HUX K JAPYTOM.

Haiitu npousBenenue o - J[aHHBIX JABYX TOJCTAHOBOK « U}, €ClIM TOJCTaHOBKa
o = (135)(28)(4679) 3anucana B IUKINYCCKOM BHAE M moacTtaHoBka S =135284679 3amu-
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80.

81.

82.

83.

84.

85.

86.

87.

88.

caHa B BHJIe IlepecTaHOBKU. [IpogeMOHCTpUpOBaTh JJEBOCTOPOHHEE U TPABOCTOPOHHEE YMHO-
XKeHHe, MPUUEM MOJCTaHOBKAa « -/ B 000UX ciyyasix NOJKHA OBbITh 3amyucaHa B KaHOHHMYE-

CKOM BH/JC.

Hanbl noactaHoBkH 4-oi crenenn 3214 u 2143, 3anucaHHble B BUJE NIEPECTaHOBOK. BhImu-
caThb BJIEMEHTHI IPyNNbl (MOATPYIIBl CUMMETPHUYECKONW TPYIIBI S4), MOPOKAEHHOW ATUMHU
IIOJICTAHOBKaMH (MCI0JIb30BaTh COOTBETCTBYIOLINH aIrOPUTM).

Haiiti neHTp AaHHOM IrpyIIIbl IOJACTAHOBOK

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

Pa3z0utp nanHyto rpyniy noActaHoBok G Ha Kiacchl CONPsHKEHHOCTU M yKa3aTh LEHTPaIn3a-
TOPBI HEKOTOPBIX MOJACTAHOBOK U3 G (MOJCTAaHOBKH CAMOCTOSITEILHO BBIOUPAIOTCS O OJHOMN
M3 KaXI0ro Kj1acca CONPsSKEHHOCTH), T1e

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

Jana noarpynna H HeKoTopoi rpymnmsl noactaHoBok G. ['pymnma H aeiicTByeT Ha MHOXKECTBE
G mpaBeiMu ciaBuramu. Pazoute MHOkecTBO G Ha opOuThl npu AeiictBun H Ha G, a Takxke
yKa3aTh CTA0MIIN3aTOPBI HEKOTOPHIX CUMBOJIOB U3 G (CHMBOJIBI CAMOCTOSITETILHO BEIOUPAIOTCS
10 OJTHOMY M3 KaXKJI0H OpOUTHI).

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

Pa30uth cuMMeTpHUECKYIO TPYIIITY S 4 HA KJIACCHI COMPSHKEHHOCTH M yKa3aTh LIEHTPAIN3aTOPhI
MOJICTAHOBOK, CAMOCTOSITEIFHO BRIOPAHHBIX 110 OJTHON M3 KaXKJOTO KJIacCa COMPSHKEHHOCTH.

Jlana moarpyrnma H HeKOTOpo# Tpynisl moAcTaHoBoK G. I'pymmma H neicTByeT Ha MHOYKECTBE
G conpsoxkenusimu. Pazouts muoxkectBo G Ha opOuThl ipu feiictBun H Ha G, a Takke ykazaTh
CTaOUIN3aTOPHI 3a/IaHHBIX CUMBOJIOB M3 G (CHMBOJIBI B3ATHI 0 OJTHOMY U3 KaXKIOW OpOUTHI):

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

BrimmcaTh 35eMeHThI KakoW-HUOYIb CHIIOBCKOW 3-TIOATPYTIIBI TaHHON KOHEYHOH rpymisl G,

eciu @) G=Z36, b) G=Aa.

[TocTponTh quarpamMmy NOATPYMI MYJIbTUIUIMKATUBHON HUKINYECKON TPYIIIBI < g > MopsiAKa
100.

1 2 3 45\(1 2 3 45
I'pynma  moxacraHoBok — 5-off  cremeHu G= , )
12 3 45){3 2541

1 2 3 4 5\(1 2 3 45\(1 2 3 45 1 2 3 45
: : : } €CTeCTBEHHO

521 4 3)\1 43 25){345 21 54 1 2 3
JEMCTBYET Ha MHOXKECTBE CBOUX CUMBOJIOB Ns. Pazouts MHOkecTBO N5 Ha OpOMTHI U yKa3aTh

CTaOMIIN3aTOPBl HEKOTOPBIX CUMBOJIOB M3 N5 (CHMBOJIBI BBIOMPAIOTCS MMPOU3BOJIILHO TIO O
HOMY M3 KaXKJI0i OpOHTHI).

4.2.3 TlpumepHble OMJIETHI K IK3aMeHaM

IlepBblii cemecTp
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denepalibHOE rOCYAapCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKAECHUE BBICIIIETO
obpazoBanus «KyOaHCKH TOCYIapCTBEHHBIN YHUBEPCUTET»
Kadenpa ¢pyHKIImoHanpHOTO aHAIM3a U aJIreOphI
Hanpasnenue noarorosku: 02.03.01 MaremaTuka u KOMIBbIOTEPHBIE HAYKU
Buier Ne *

1o (hyHIaMEHTaIbHOM U KOMITBIOTEPHOI anredpe

1. OcHoBHast cucrema peHleHI/Iﬁ CHUCTEMBl JIMHEHHBIX ypaBHeHHfI, aJIropuTM €€

HaxXO0XJAEHUS C MILTIOCTpale Ha IpUMEpE.

2. CDOpMyJ'II/IpOBKa TCOPCMBI Hannaca, CJICACTBUC U UJUIFOCTpAlUA HAa IIPUMEPEC.

1 -1 2 1 -1 1 1 2
3. Boruucmure det(A™" +3BC), e A=|1 0 1|,B=[{0 1|uC :(2 o3
2 -1 4 -1 1

3aBenyronmii kadeapoit

|

Bropoii cemecTp

denepalibHOE TOCYAapCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
npodeccruonanbHoro oopazopanus «Ky0OaHCKH rocy1apCTBEHHBIH YHUBEPCUTET»
Kadenpa ¢pyHKIIMOHAIBHOTO aHAIA3A B alreOpbI
Hanpasnenue noaroroku: 02.03.01 MaremaTrka U KOMIBIOTEPHBIE HAYKH

Bujaer Ne *

1o (yH/IaMEeHTaIbHOM U KOMIIBIOTEPHOI! anredpe

1. ®dopmyna Myagpa.

2. CymMma U niepeceueHre oIPOCTPAHCTB BEKTOPHOT'O MPOCTPAHCTRA.

3. Haiinure HanOonpuii 00K AenuTeh MHOrowIeHOB C(X) u d(X), rae
c(X)=x"+3x*-2x-2, d(x)=x*+x>—-3x+1.

3aBeyromuii kadeapoit

Tperuii cemecTp
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denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO
npodeccronanpHOro 00pazoBanus «KyOaHCKUI rocyJapCTBEHHBIH YHUBEPCUTET»
Kadenpa ¢pyHkimonanpHOro aHanusa u aareopbl
Hanpasnenune noarorosku: 02.03.01 MaremaTrka U KOMIIBIOTEpHBIE HAYKH
Buier Ne *

1o pyHIaMEHTaJIbHOM U KOMIIBIOTEPHOH asiredpe

OproroHanbHasi cucrteMa BEKTOpPOB, Ipolecc oproroHanuszauuu I'pama-UImuara. Ilpu-
MEDBI.

ComnpsikeHHOE 0TOOpaKEHUE K JIMHEHHOMY OTOOpa)KeHUIO YHUTAPHBIX (€BKIIMIOBBIX) MPO-
CTPAHCTB, €70 CYIIECTBOBAHUE U €IMHCTBEHHOCTD.

[IpuBecTH KOMILICKCHYO KBaJpaTu4yHyo hopMy h K cymMMe KBaJIpaToB M yKa3aTh COOTBET-
CTBYIOLIEE HEBBIPOXKIEHHOE JINHEIHOE peoOpazoBaHUe NEPEMEHHBIX, €CIIH

h =X +3% —4x.X,.

3aBenyromnuii kageapoit

YerBepThlii cemecTp

denepanbHOE TOCYIapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICIIETO
npodeccrnonanbHoro oopazopanus «Ky0aHCKH rocy1apCTBEHHBIH YHUBEPCUTET»
Kadenpa ¢pyHkimmoHanpHOT0 aHaIMU3a U anredpbl
Hanpasnenue noarorosku: 010200.62 MaremaTuka 1 KOMIIbIOTEPHbIE HAYKH

buaer Ne *
1o hyHIaMEHTaIbHOM U KOMITBIOTEPHOI anredpe
1. CummeTtpuyeckas rpymrma mojcTaHoBOK S n. [IpuMepsl rpyIin MOJCTaHOBOK MaJbIX
MOPSIKOB € THAarpaMMaMH MX TOATPYIIIL.
2. ®daxToprpyia, onpeIeIeHue U IPUMEPHI.
3. Jlaner mojxcranoBkY 4-oif ctenern 3214 w 2143, 3anmvcaHHbIe B BUJIE TIEPECTAHO-

BOK. BhInmucaTs 35eMeHThI Tpynibl (HOATPYIIBl CHMMETPHUYECKOM TPYIIBI Sa), TO-
POXIEHHON ITUMHU MOICTAHOBKAMU (MCIIOIb30BaTh COOTBETCTBYIOLIUIT alITOPUTM).

3aBemyromuii Kadeapoi

4.3 CTpyKTypa OLleHOYHBIX CPeICTB VISl TEKyLIeH H MPOMeKYTOYHOM aTTecTauuu

| | Pesymbratei oGyuenns | HanMeHoBaHHE OIIEHOYHOTO CPEJICTBA
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N Kon v HaumenoBaHue uH- | (B COOTBETCTBUHU C 1. 1.4) [IpomexxyTounas
o
W JiuKaTopa Texymuii KOHTPOJIb arrecranus
(B cooTBeTCTBUH C II. 1.4)
HOIIKB-1.1.3-1. 3naer B teuenue 4-x cemectpoB: | Bompocs! Ha 3k3a-
OCHOBHBIC ITOHATUSA U TCO- BBIIIOJIHCHHUEC JOMAIIIHUX 3a1a- MCHC
peMBI Kypca B JOCTaTO4- HH, OIIPOC Ha JIEKIIMOHHBIX U | B 1-M cemecTpe:
HOH Mepe, YTOOBI MX HC- 71a00paTOPHBIX 3aHATHSX. 1-7,
TIOJTb30BATh JIJISL PEIICHHS B 1-m cemectpe: BO 2-M ceMecTpe:
WOTIKB-1.1 JlemoHcTpy- | THMOBBIX 3a/1ad MO JICIIH- CamocTositenbHast padoTa, 1-8;
DPYeT HaBBIKH BBINOTHEHHS HHII;II}:)eﬁKB vy KOHTpOJIbHAs paboTa, KOJIIOo- 113 g-M ceMecTpe:
. . -1.1V-1. Ymeer | kBuyMm. -6,
CTaHAApTHBIX JAEHCTBUIA, Y '
HCTIONB30BaTh MpHOOpe- Bo 2-m cemectpe: B 4-M cemecTpe:
peuieHusA TUIIOBBIX 3adayd
TEHHBIE 3HAHUS B TIPO- KOHTpoJbHas pabora Nel, 1-5.
C y4eTOM OCHOBHBIX MOHSI-
. 5 1ecce u3ydeHus qUCIHU- KOHTpoJbHas pabora Ne2,
1 | TMH 1 OOIIHX 3AKOHOMEDP- | mnyypr s BEIPaGOTKH KOJITIOKBUYM.
HOCTEH, QOPMYTUPYEMBIX | ppana nomaroBoro pele- B 3-M cemectpe:
B paMKax 0a30BBIX MAaTe- | yyg 3agau paszHoro KOHTpOJIbHast paboTa Nel,
MAaTHYCCKUX M €CTECTBCH- | ypOBHSL. KOHTpOJIbHAsl paboTta Ne2,
HOHAYYHBIX TUCIIUILIHH. NOIIKB-1.1Y-2. Brna- KOJIIOKBUYM,
JIeeT HaBbIKaMH BBITIOJHE- | pedepaTHBHBIN OTYET.
HUS CTaHAAPTHBIX JIeH- B 4-M ceMecTpe:
CTBHH, MTO3BOJIIIOIINX CBO- | KOHTpOJIbHas pabora, pede-
JIUTH PEIICHNUE CI0KHON PaTUBHO-TBOPUYECKHIN OTUET.
3aJa4yy M0 AUCHUILINHE K
PELICHHIO TPOCTENIINX
TUIIOBBIX 3aJ/1a4.
B Teuenne 4-x cemectpoB: | Bompock! Ha 3k3a-
WOTIKB-1.2. 3-1. 3uaer P P
. BBIIIOJIHCHHUEC JOMAIIIHUX 3a1a- MCHC
OIPEACIICHHBIC TTOHATUA W o
HHUH, OTTPOC HA JICKIIMOHHBIX U B 1-M CEMECTPE:
YTBEPKACHHS Kypca B 00b- i
4 71a00paTOPHBIX 3aHATHSX. 8-13;
éMme, JOCTaTOYHOM  JUIsl
B 1-M cemecTpe: BO 2-M CeMecTpe:
YCIIEITHOTO ITPOXOXKICHUS .
N CamocrosiTenbpHas paboTa, 9-14;
TEKyled M TPOMEXYTOY-
" . KOHTpOJIbHAsI paboTa, KOJIIOo- B 3-M cemecTpe:
HOIIKB-1.2. Bnanmeet HOH aTTeCTalui 1o weum- | 7-12"
(yHIaMEHTAIBHBIMY 3Ha- | TUTHHE. M ’
Bo 2-m cemectpe: B 4-M cemecTpe:
HUSMH, TTOTyYCHHBIMA B HOIIKB-1.2. V-1. Ymeer
KOHTpOJIbHast pabota Nel, 6-11.
2 | obmactu MaTeMaTH4eCKUX | MPHOOPETaTh M HMCHONB30-

" (WJIH) €CTeCTBEHHBIX
HayK.

BaTh  (pyHIAMEHTaIbHEIC
3HAHUS 110 OUCHUIUIMHE B
mpoliecce PeleHru Mpak-
TUYECKHUX 3aJIaHUH.

HNOIIKbB-1.2.Y-2. Bna-
JeeT (pyHIaMEHTATBLHBIMHU
3HAHUSIMH, TOJYYEHHBIMU
B paMKax H3y4aeMoul auc-
LMIUIHHEL

KOHTpOJbHAs pabora No2,
KOJUTOKBHYM.

B 3-m cemectpe:
KOHTpoJbHas pabota Nel,
KOHTpoOJIbHas pabora Ne2,
KOJUIOKBUYM,

pedepaTHBHBINA OTUYET.

B 4-M ceMecTpe:
KOHTpOJIbHAsI paboTa, pede-
PaTUBHO-TBOPUYECKHUHN OTUET.
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UIIKB-1.1. Crocoben pe-
[IaTh aKTyaJbHBIE U BaX-
HBIe 3a7aunl  (yHIaMEH-
TaJbHOW W MPUKIATHON
MaTeMaTUKU

WIIKB-1.1. 3-1. 3maer
HEOOXOIUMBIE TIOHATHS H
yTBepKIeHUs Kypca (yH-
JIaMEHTAJIbHOW M KOMIIbIO-
TEepHOU anreOphl JIs perie-
HUs TUIIOBBLIX 3aJad 3TOro
Kypca.

UIIKB-1.1. V-1. Ywmeer,
WCIIONIBb3Ysl ~ ClielajbHbIe
3HaHUS B XOJC W3yUCHHS
TUCHHTUTAHBL,  HaXOIUTh
MOOXOABl K  PEUICHHIO
MIPaKTUYECKUX 3aJlaHUH 110
3TOU JUCLUILINHE.

WIIKB-1.1. V-2. Bia-
JACET  AJITOPUTMUYCCKUMU
HaBBIKaMH PEIICHUA OIIpEe-
JENIEHHBIX  MPAKTUICCKUX
3aaHuii Kypca GhyHIaMeH-
TaJbHOW U KOMITBIOTEPHOU
anreOpel.

B teuenue 4-x cemecTpoB:
BBINIOJTHEHHE JOMAIIIHUX 3a/1a-
HHMH, OIIPOC Ha JIEKI[NOHHBIX U
J1a00PATOPHBIX 3aHATHSIX.

B 1-m cemectpe:
CamocTostenbHas padoTa,
KOHTpOJIbHasl paboTa, KOJLIOo-
KBHYM.

Bo 2-Mm cemecTpe:
KOHTpOJIbHAs paboTta Nel,
KOHTpOJIbHAs paboTta Ne2,
KOJUTOKBHYM.

B 3-Mm cemecTpe:
KOHTpoJbHas padora Nel,
KOHTpoOJIbHast paboTta Ne2,
KOJUIOKBUYM,
pedepaTHBHBINA OTUYET.

B 4-M ceMecTpe:
KOHTpOJIbHAs paboTa, pede-
pPaTUBHO-TBOPUYECKHUHN OTUET.

Bomnpocs! Ha 3k3a-
MeHe

B 1-M cemecTpe:
14-20;

BO 2-M ceMecTpe:
15-19;

B 3-M cemecTpe:
13-18;

B 4-M cemecTpe:
12-16.

UIIKB-1.4. CoGupaer u
aHAJTM3UPYET HAYYHO-TEX-
HUYCCKYIO HH(POPMAITUIO C
yu€toM 0a30BBIX Tpel-
CTaBJICHUH, ITOJIyYEHHBIX
B oOacTH QpyHIaMeHTaNb-
HOW MaTeMaTHKH, MeXa-
HUKH, €CTECTBEHHBIX
HayK, IPOrpaMMHPOBaHUS
1 MHQOPMAIMOHHBIX TeX-
HOJIOTHIA.

WIIKbB-1.4. 3-1. 3naer
MeTonsl cOopa wmH(popMa-
UM, HEOOXOAMMOW Ui
YCIIEITHOTO YCBOEHUS
Kypca GyHIaMEeHTAIbHON 1
KOMIBIOTEPHOI! aiareOpHl.

UIIKB-14. V-1. Ymeer
aHaIM3UpOBaTh colupae-
MYI0 Hay4HYIO U y4eOHYIO
nHpopmanuio ¢ yaérom Oa-
30BBIX NIPE/ICTABJICHUH, 110-
Jy4eHHBIX B 001acTH QyH-
JTAMEHTAIBHON anreOpsl.

UIIKb-1.4. VY-2. Bna-
JIeeT HaBBIKAMH OICHUBA-
HUS TIPUOPUTETHOCTH CO-
JIep KaTEIbHBIX 3JIEMEHTOB
uHpopManuy, ¢ yuérom Oa-
30BBIX MIPEACTaBICHUH, MO-
JY4EHHBIX B XOJE H3yue-
HUSI AMCLMIUINHBL. .

B teuenue 4-x cemecTpos:
BBITTOJTHEHHE JOMAIITHUX 3a/1a-
HHMH, OIIPOC Ha JICKIIHOHHBIX U
1a00paTOPHBIX 3aHATHIX.

B 1-Mm cemecTpe:
CamocrosiTenpHas paboTa,
KOHTpOJIbHAsA paboTa, KOJJIo-
KBUYM.

Bo 2-M cemecTpe:
KOHTpOJIbHasl paborta Nel,
KOHTpOJIbHasl paboTta Ne2,
KOJUTOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHAs paboTta Nel,
KOHTpOJbHas pabora No2,
KOJUTOKBHYM,
pedepaTHBHEIA OTUET.

B 4-M cemecTpe:
KOHTpOJIbHAs paboTa, pede-
PaTUBHO-TBOPUYECKUN OTUET.

Bompocs! Ha 3Kk3a-
MEHe

B 1-M ceMecTpe:
21-26;

BO 2-M ceMecTpe:
20-24,

B 3-M cemecTpe:
19-24;

B 4-M cemecTpe:
17-22.

UIIKBb -2.1. JlemoHCcTpHU-
PYyeT HaBBIKH JIOTHYHOTO H
MOCJIEI0BATEILHOI0 U3JI0-
JKEHUs MaTepuaja Hayd-
HOTO HCCJIeIOBAHUS B YCT-
HOH u MMUCHbMEHHOK

dopme.

UIIKB — 2.1. 3-1 3naer
anreOpanyecKyro 1 KOMIIb-
IOTEPHYIO  aJITOpUTMHYE-
CKYIO TEPMUHOJIOTHIO B JI0-
CTaTOYHOM Mepe JJIs M3JI0-
JKEHUSI OCHOBHBIX IIOJIOKE-
HUH Kypca pyHAaMeHTab-
HOM U KOMIIBIOTEPHOU ai-
reOpBhL.

UIIKB -2.1. V-1. Ymeer
W3JIaraTh COACPKaTEIbHbII
Marepual  AMCHMIUINHBI
MOCJIEIOBATEIFHO U JIO-
THYHO.

UIIKBb -2.1. VY-2. Bna-
JIeeT HaBBIKAMH YIIOPSIO0-
YMBAHUSI OJI0KEHUH H3J1a-
raeMoro MaTepuaiga TaKuM
o0pa3oM, dYTOOBI KaxIoe

B teuenue 4-x cemecTpos:
BBITTOJTHEHHE JIOMAIIIHUX 3a/1a-
HUH, OIPOC Ha JIEKI[HOHHBIX U
71a00paTOPHBIX 3aHATHSX.

B 1-m cemectpe:
CamocTostenbHast padoTa,
KOHTpOJIbHASA paboTa, KOJIIO-
KBHYM

Bo 2-m cemectpe:
KOHTpoJbHas paborta Nel,
KOHTpoOJIbHast pabota Ne2,
KOJUTOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHasl paborta Nel,
KOHTpOJIbHAsl paboTta Ne2,
KOJUIOKBHYM,
pedepaTHBHBINA OTUYET.

B 4-M cemecTpe:
KOHTpOJBHAsA paboTa, pede-
PaTUBHO-TBOPUYECKHUHN OTUET.

Bomnpocs! Ha 3x3a-
MEHe

B 1-M cemecTpe:
27-32;

BO 2-M ceMecTpe:
25-28;

B 3-M cemecTpe:
25-30;

B 4-M cemecTpe:
23-28.
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HOBOC TIOJIOKCHHUEC SABJIA-
JIOCh JIOTHYCCKHUM CJICO-
CTBHUEM HPEABIAYIIINX.

UIIKb -2.2. Kouctpyu-
pyeT TpeaMeTHOe comaep-
G | PKQHHC M alanTHPyeT ero B
COOTBETCTBHH C OCOOEH-
HOCTSIMM LIEJIEBOM ayAUTO-

UIIKB — 2.2.3-1. 3Haer
pas3IM4YHbIC CIIOCOOBI U3JI0-
JKCHHS 33JJaHHOTO MaTepH-
aJjla JUCUMIUIMHEI B 3aBUCHU-
MOCTH OT YpPOBHS MOJTO-
TOBKH CITyIATECH.

UIIKB -2.2. V-1. Ymeer
aIanTUPOBATh TPEIMETHOE
COJICpIKaHHUE H3JIaraeMoro
Marepuana B COOTBETCTBHU
¢ 0COOEHHOCTSAMU LIEIEBOM

B teuenue 4-x cemecTpoB:
BBITIOJIHEHHE JIOMAIIIHUX 3a/1a-
HUN, ONIPOC Ha JEKIUOHHBIX U
J1a00PaTOPHBIX 3aHATHSIX.

B 1-m cemectpe:
CamocTostenbHas padoTa,
KOHTpOJIbHAsI paboTa, KOJUIOo-
KBHYM.

Bo 2-Mm cemecTpe:
KOHTpoJbHas padora Nel,
KOHTpOJbHas pabora Ne2,
KOJJIOKBHYM.

Bomnpocs! Ha 3k3a-
MeEHe

B 1-M cemecTpe:
33-39;

BO 2-M cemecTpe:
29-41;

B 3-M cemecTpe:
31-35;

B 4-M ceMecTpe:
29-33.

B 3-m cemectpe:

puu. ayJIUTOPHUH.
KOHTpoJIbHas pabota Nel
WIIKB -2.2. V-2. 2 Bra- | OMTPOIBRAT PadoTa 27,
KOHTpoOJIbHast paboTa Ne2,
JleeT HaBbIKaMU KOHCTPYH-
o KOJIJIOKBUYM,
poOBaHUA COACPIKATCIIBHOU < .
pedepaTHBHEIA OTUET.
HaCTu Marcpuajia ¢ Uejblo X
B 4-M ceMecTpe:
Ooiee JAOCTYIIHOTO €TI0 HU3-
KOHTpOJIBHAsA paboTa, pedepa-
JIOKCHHUA. o .
TUBHO-TBOPYCCKHU OTHUCT.
4.4 KpuTepuu OlleHUBAHUS Pe3y/IbTATOB 00y4eHMs
Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- OneHka «0TJIMYHO» BBICTABIISIETCS CTYJEHTY, MOKa3aBIIEMY BCe-
geHb «5» CTOPOHHHE, CHCTEMAaTH3MpPOBaHHbIE, ITyOOKHe 3HaHHsS y4eOHOUl mpo-
(omauuno) rpaMMbl JUCHUIIMHBI U YMEHHE YBEPEHHO NMPUMEHSTh UX Ha MPAKTHUKE

IIPY PEIIEHUN KOHKPETHBIX 3a]1a4.

Cpednuii ypo- OneHka «XOpoIIo» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPAO
GeHb «4» 3HAeT MaTepual, 'PaMOTHO U IO CYIECTBY M3JIaraeT €ro, yMeeT pume-
(xopouio) HSATH MOJIYUYEHHbIC 3HAHUS Ha [IPaKTUKE, HO JI0IyCKAaeT B OTBETE WM B pe-

IIEHUHU 33]1a4 HEKOTOpPbIE HETOYHOCTH.

OneHka «ya0BJeTBOPUTEIbHO» BBICTABIISETCS CTYAEHTY, MOKa-
Iopozosviii ypo- 3aBIIEMY Pa3pO3HEHHBIN XapakTep 3HAHWW, HEAOCTAaTOYHO IPABUIIbHBIC
getb «3» (yoo- (bopMyIMpOBKH 0a30BBIX MOHATHUH, HAPYIIEHHs JOIMYECKON MOCIe0Ba-
enemeopu- TEJIBHOCTH B U3JI0KEHUU NIPOrPAMMHOI0 MaTepuaa, Ho IpU TOM OH BJla-
menbHo) JieeT OCHOBHBIMH pa3zziefilaMH yueOHOH MporpaMMbl B HEKOTOPOM 00beMe,
HEOOXOIMMOM Ui JaJlbHEHIIero o0y4eHus U MOKeT MPUMEHSThH IMOJy-

YEHHBbIE 3HAHUS 110 00pa3ily B CTAHJAPTHOM CUTYyallUH.
OneHka «Hey/10BJIeTBOPUTEIbHO» BHICTABIISETCS CTYAEHTY, KO-

M”H“Maﬂzb*‘bl“ TOPBI HE 3HAET OOJIBIIEH YaCTH OCHOBHOTO COJep)KaHUs yueOHOU mpo-

06enb «2» (He-
P ¢ rpaMMBbl TUCIUIUIMHBIL, I0IyCKaeT rpyOble omuOKY B pOpMyIUpOBKAxX OC-

Y00811emaopu- .
menbo) HOBHBIX NOHATHH TUCUUIUIMHBI U HE YMEET MCIOJIb30BaTh IOJyYEHHBIE

3HAHMS [IPU PELICHUH TUIIOBBIX PAKTUYECKUX 3a/1ad.

HToroBasi oLeHKa BBICTABISAETCS C YUETOM PalOOThl CTYJEHTA B CEMECTpE: YUUTHIBAIOTCS
pe3yIbTaThl KOHTPOJIBHBIX Pa0OT (ABYX B 1-3 ceMecTpax U O/IHOM B YETBEPTOM CEMECTPE), a TAKKE
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pe3yIbTaThl OTBETOB Ha KOJUTOKBHYMax (B 1-3 ceMecTpax) u pe3ysbTaT oT4eTa Mo peepaTHBHOMY
noknany (B 3-4 cemecTtpax).

OueHoYHBIE CpeCTBa Il MHBAJIHM/IOB U JIUI C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOMPAIOTCS C yUETOM MX UHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEJOCTABIISCTCS TOTIOJIHUTEIFHOE BPEMS JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU MIPOBEJICHUH POy Pbl OLICHUBAHUS PE3yJIbTaTOB 00y4YEHHs MHBAINIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MPEAYCMATPUBAETCSI UCIIOIb30BAaHNE TEXHUYECKUX
Cpe/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbS
Y MHBAJIHJIOB TPOLEAypa OLEHUBAHUS PE3YJIHTATOB OOYYECHHUS IO JUCIMIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIlOB.

[Tpouenypa onieHUBaHU pe3yIbTaTOB 00yUCHNS MHBAIHMJIOB U JIUI] C OTPAHMYCHHBIMH BO3-
MOKHOCTSIMH 37I0POBBS 110 AUCHUIUIMHE (MOIYIIO) IPETyCMaTPHUBACT IIPEI0CTaBICHUE HHPOPMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbS U BOCTIPUATHS HH(POPMALIUH:

JUist U1 ¢ HAapyIIEHUSIMH 3PSHHUS:

— B [ICYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUnst L ¢ HapyIIeHUSAMHE CITyXa:

— B mieyaTHoi hopme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO amnmapara:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII epeueHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-

Yaromuxcs.

5. Ilepedyenb y4eOHol JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1 YueOHnan quteparypa

1. Bunbepr, 2.B. Kypc anre6psi : yuebnuk / 3.5, Bunbepr. - Mocksa : MITHMO, 2011. -
591 c. - ISBN 978-5-94057-685-3 ; To e [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Kocrpuxun, A.W. Beenenue B anre6py : yueonuk / A.W. Koctpukun. - Mocksa :
MIIHMO, 20009. - Y. 1. OcHoBbI anredpsl. - 273 ¢. - ISBN 978-5-94057-453-8 ; To xe
[Onexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

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

4. Kocrpukun, A.W. Besnenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPBI [ DIEKTPOHHBIIH
pecypc] : yueb. — DnekTpoH. 1aH. — Mocksa : @uzmatiut, 2001. — 272 ¢. — Pexum
noctyna: https://e.lanbook.com/book/59284

5. Kocrpukun A.W. CGopHuK 3a1a4 110 anrebpe [DneKTpoHHbIH pecypc]. - M.: ®DU3MAT-
JIUT, 2007. - URL: http://e.lanbook.com/view/book/2743/.
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https://e.lanbook.com/book/59284
http://e.lanbook.com/view/book/2743/

6. Kypom, A.T'. Kypc Beicieii anre6psl [DeKTpoHHBII pecypc] : yued. — DIeKTpPOH. JaH.
— Camnkrt-IletepOypr : JIanp, 2013. — 432 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/30198

7. TIpockypsiko U.B. CO60pHMK 3a1a4 1O JHMHEHHOM anredpe [DaeKTpoHHEIH pecypc]. -
CII6.: JTans, 2010. - URL.: http://e.lanbook.com/view/book/529/

8. ®amuees, JI.K. Jlekuuu no anrebpe [DnekTpoHHBI pecypc] : yueb. mocodue — Diek-
TpoH. naH. — Cankr-IletepOypr : Jlans, 2007. — 416 c¢. — Pexxum gocrymna:
https://e.lanbook.com/book/397.

9. ®annees, JI.K. 3anaun no Beiciueii anredpe [DnexTponnslii pecype] : yueo. / JI.K. dan-
nees, U.C. Comunckuil. — DnektpoH. naH. — Cankr-IletepOypr : Jlans, 2008. — 288 c.
— Pexxum noctyma: https://e.lanbook.com/book/399.

5.2. llepuoanyeckasi JuTepaTypa

1. XXypuan “Bectauk MockoBckoro yHuBepcuteta. Cepus 01. Marematuka. Mexa-
Huka’/ - U3marenbctBo MOCKOBCKOTO YHHBEpcHUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kyphuan "UsBectust ~ BBICIIMX ~ y4YE€OHBIX  3aBEACHUM. Maremartuka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupenurens u u3narens: Kazanckwuii (ITpu-
BOJDKCKHIA) (eepanbHbIil yHUBepcHUTeT. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM UYHCJIie COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaH-
HbIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

DIeKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnauorexa (HIb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaHBIX HAYYHBIX )KypHaJIOB Ha Poccuiickoit
miatdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HammonanpHas smeKkTpoHHas OuOnroTeka (IOCTyn K DJIEKTPOHHOW OMONIHOTEKe Iuc-
ceprarnmii Poccutickoii rocynapcteernoit oudanorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmuoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnekrponHas komekius Oxcdopackoro Poccuiickoro @onna
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/

agkrwnE
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http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
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http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNudopMmannoHHbie CIpaBOYHbIE CUCTEMBbI:
1. KoncynsranT [Imtoc - cnpaBoyHast mpaBoBasi cucteMa (JOCTYII O JIOKAJIBHOU CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBOOOIHOTO fOCTYHA:

1. AMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHACKUX AuccepTarmit hitp://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HayKHu U BeIciiero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptai "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanuonnas cuctema "Exqunoe okHO J0cTyna K 00pa3zoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enwunas xoyutekuus nugpoBbIX 00pa3oBaTeNbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®dexepasibHBIN LIEHTP UH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt I'ocyaapcTBeHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymxkuna "O6-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOopManoHHBIN nopTan "Pycckwuii si3e1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u suimkinonenuu http://dic.academic.ru/;

13. Oo6pa3oBatenbHblil nopran "Yueda" http://www.ucheba.com/;

14. 3akonomnpoekT "O06 obpazoanuu B Poccutickoit @eneparuu’. Bormpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBbIE PECYPChI

KyoI'Y:

1. Cpena MoayibHOTO AMHAMUYECKOro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIHUKaIuii U KoHbe-
pennmii http://mschool.kubsu.ru/

3. bubnuotexa nHPOPMAIIMOHHBIX pecypcoB Kadeapsl HH(OPMAIMOHHBIX 00pa3oBa-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa30BaTeNbHBIE PeCYPCHl Kadeapbl HHHOPMAIIMOHHBIX CHUCTEM U TEX-
Honoruii B obpazoBanuu KyOI'Y u nayuno-metomuueckoro xypHana "[LHKOJIBHBIE I'ObI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKa3aHus JIsl 00y4al0IMXCsl 0 OCBOCHUIO THCIHIIJIHHbI

CamocrosTenbHas padoTa CTy/IeHTa BKIIIOYaeT B ce0sl TOBTOPEHUE JIEKIIMOHHOTO MaTepu-
ayla ¥ MaTepuasa y4eOHMKOB M Y4eOHBIX TOCOOMIA, MOATOTOBKA K Ja0OpaTOPHBIM 3aHITUSAM, K
KOJJIOKBHyMaM, K KOHTPOJIBHBIM paboTam, K Jokianam (B 3-4 cemectpax) u K sk3aMeHaM. Takoi
By CP KoHTponmpyeTcs B X0/1€ MPOBEPKU JOMAIIIHUX 33JaHUH, KOHTPOJIBHBIX pab0T, KOJIJIOKBH-
YMOB U 3K3aMeHOB. [Ipeamnomnaraercs caMOCTOATENBHOE U3yUEHHE CTYJEHTaMU TEOPETHUECKOTO
MaTepHuaia Mo TeMaM, yKa3aHHbIM B paszenax Tabmuusl 2.3.1 (Bo BTopoMm al3aie coiepkaHus
paszena), a TakKe MOJAroTOBKa CTyZeHTaMH 2-ro Kypca (B 3-eM u 4-oM ceMecTpe) AOKJIal0B IO
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CaMOCTOSITEIIbHO U3YYCHHBIM TEMaM, MPUUYEM JTOKIJIA]] B 4-M CEMECTpE MPEICTABISET COOOH KOM-
NBIOTEPHYIO pean3alliio HEKOTOPOTO ATOPUTMA I0 alredpandeckoi Temarnke. KOHTpob BhI-
TIOJTHEHUS 3TOTO BUIA CAMOCTOSATEIILHOU paOOThI CTYICHTOB OCYIIIECTBIISETCS BO BPEMsI KOHCYJIb-
Taluid (BBI3BIBHBIX M T10 YKEJIAHUIO CTY/ICHTA), M Ha TIPAKTUYCCKUX 3aHITUSAX B XOJI¢ TOKIaa (KO-
r/1a TeMa JOKJIaJja COOTBETCTBYET TEME 3aHATHI) I 10 MTUChbMEHHOMY OTUYETY O MOJTOTOBKE K
JOKJIay.

B ocBOGHMW NUCIUIUIMHBI WHBATUJAAMH U JUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyaibHas ydeOHas padora (KOHCYIbTAIlUU) —
JIOTIOTHUTEIFHOE pas3bsCHEHUE ydeOHOro wmarepuana. MHIWBHIyalbHbIE KOHCYJIBTAIIMHU TIO
NpeMETy SIBIISIOTCS BaXKHBIM (DaKTOPOM, CHOCOOCTBYIOUIMM WHIAMBHYaIH3allMd OOYUYCHHS U
YCTAaHOBJICHUIO BOCIUTATEIIBHOTO KOHTAKTa MEXAY IperojaBareieM H  00yJaroImuMes
WHBAJIUIOM HITH JIUIIOM C OTPAHWYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBBSI.

Buael camocrosiTeIbHOM padoThl

OO0s3aTenbHBIMUA NPU U3YYEHUHU JUCLUUIUIMHBI « DyHIaMeHTalbHasi U KOMIbIOTEpHas ai-
reOpay» SIBIISIOTCS CIEAYIOIINE BUIbI CAMOCTOSITEIbHOM paboThI:

- pa300p U CaMOCTOSITEIbHOE H3yUeHHE TEOPETHUECKOr0 MaTepraa o KOHCIIEKTaM JICKIHH
U 10 y4eOHBIM IOCOOMSIM U3 CIIMCKA UCTOUYHUKOB JIUTEPATYPhL;

- CAMOCTOSTEIBHOE PEHICHUE 3a/1a4 110 TEMaM IPAKTHYECKUX 3aHATUI;

- IOJITOTOBKA K KOHTPOJIbHBIM paboTam;

- IOATOTOBKA K JIOKJIany;

- IOArOTOBKA K KOJUIOKBUYMaM;

- IOJArOTOBKA K DK3aMEHaM.

6.1 MeToanyeckue yKa3aHHsl K CAMOCTOSATEIbHOMY H3y4€HHIO CTYIeHTAMH TeOpeTH-
YecKoro Marepuajia

I[JISI IMOATOTOBKH K OTBE€TaAM Ha TCOPCTUICCKHUEC BOIIPOCHI KOJIJIOKBUYMOB U 9K3aMCHOB CTY-
JIEHTaM TEPBOT0 Kypca JOCTATOYHO HCIIOIB30BATh MaTepHasl JEKIHUM, KOTOPBIA TakXe COJep-
KHUTCS B HCTOYHMKAX [1 — 9] u3 myHkTa 5.1 B criricke yueOHO#M uTepatypsl. B cirydae 3aTpyaHe-
HUM, BO3HUKAIOIINX Y CTYJICHTOB B ITPOIIECCE CAMOCTOSITEIbHOTO U3YYCHHST TEOPHH, TIPETIo1aBa-
TeJb Pa3bACHSET CII0)KHBIE MOMEHTHI Ha KOHCYJIbTAIIHUSIX.

6.2. MeToauyeckue yKa3aHusi K CAaMOCTOSITEIbHOH MOATOTOBKE CTYA€HTOB K BBIIOJI-
HEHMIO 32/JaHUH M0 TeMaM JIa00PATOPHBIX 3aHATHI

J171 BBINOTHEHMSI JOMAILIHETO MPAKTUYECKOTr0 3a/1aHusl HEOOXO0AMMO pa3o0paTh MaTepual
10 COOTBETCTBYIOILEH TEME TPAKTUUECKOT0 3aHATH. [Ipr 3TOM MCIOIB3YIOTCS yKa3aHUs, JaHHbIE
IpernoiaBaTesieM B XO/I€ 3aHATHS, a TAK)KE TEOPETHUECKUI MaTepuall, B KpaTKol (opme UMero-
muiics B cOopHUKax 3anad [5, 7, 9] B cnucke u3 nyHkTa 5.1. Ecnu cTyieHT He cMOTr MOHATh IpU-
BEJICHHBIN B YKa3aHHbBIX 33JJaYHUKAX Pa300p TUMOBBIX IPUMEPOB B TOI CTENEHH, YTOOBI CAMOCTO-
ATEJIbHO UCTIOJIb30BaTh MPEJIOKEHHBINA allTOPUTM JUIS PELICHUS 3a1aHus, TO OH MOKET MOJYyYUTh
KOHCYJIbTAIMIO NTPETI01aBaTes.

6.3. MeToauyeckue YKa3aHHA K CAMOCTOSITEIbHOI MOAT0TOBKE CTYAE€HTOB K BbITIOJI-
HEHUI0 KOHTPOJIbHBIX PadoT
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B 1-oMm cemecTpe npoBOIUTCS camOCTOsITeNbHAs paboTa (pa3peniaeTcs UCIOIb30BaHue J10-
MOJIHUTEJIbHBIX UCTOYHUKOB MH(OpMAIMK), a 3aTeM KOHTPOJIbHAs padoTa (He pa3permaeTcs uc-
MOJIb30BaHNE TAKMX HCTOYHUKOB), BO 2-OM U B 3-eM ceMecTpax MPOBOJIUTCS MO 1BE KOHTPOIBHBIX
paboThl, B 4-0M ceMecTpe — OAHa KOHTpolbHas pabora. CamocTosaTenbHas paboTta B 1-om ce-
MecTpe (45 MUHYT) COCTOHUT U3 TISITH 33JaHUM, a KaKJaas KOHTpodbHas padora (90 MuHyT) — U3
JIecsTU 3a1aHui (0JTHO 3a7]aHKe OLEHUBAETCS B 3 Oaia, HIPKHUH [TOPOT YCIEITHOCTH COCTABIISIET
9 6aiToB, BRICOKAs OIIEHKA CTABUTCS MPH MojdydeHun He mMeHee 20 6amioB). [[s moaroToBku K
KOHTPOJIBHOH paboTe HEOOXOAMMO BBHITIONHATH 3aJaHUS B X0/ TPAKTUICCKUX 3aHITHH, a TAaKKe
JIOMaIliHue 3a/1aHusl. B mporecce caMomoAroTOBKY CTYIEHTY JKellaTeJIbHO 03HAKOMUTKCS € pa30o-
POM OTOPHBIX M0 PACCMAaTPUBAEMBIM TEMaM 3aj[a4, UMEIOIIUXCS, Harpumep, B coopaukax [1 — 3]
B CIIMCKE JINTEPATyphl U3 MyHKTa 5.1. B myHkTe 4.2.2 npeuiaraeTcsi CHUCOK KOHKPETHBIX 3aJaHUIA,
TUMAX KOTOPBIX BKJIIOYAET B C€0sl BCE THUIIBI PEANIbHBIX 3aJaHUI CAaMOCTOSITENILHOM U KOHTPOJIb-
HBIX padoT.

6.4. MeToanuecKkue yKa3aHHs K CAMOCTOSITEIbHOI MOAT0TOBKE CTYAEHTOB K JOKJIATy

Kaxnplii cTyIEeHT BTOPOTO Kypca 0JKEH NOArOTOBUTH /IBa I0KJIa/a: OQUH B TPETHEM Ce-
MECTPE U OJMH B YETBEPTOM. JIOKJIaJ I10 OJHOM U3 TE€M, IIPEIHA3HAYEHHBIX AJI1 CAMOCTOSATEIBHOIO
u3yuenus. OOuiee onucaHue TAKUX TE€M, HalpUMep, UMEeTCsl BO BTOpOM a03a1ie HEKOTOPBIX pa3-
JIeJIOB coZiepKaHusl TeM Tabuuibl U3 myHkra 2.3.1. Taxke npumepHas TeMaTHKa JOKJIAJA0B B Tpe-
TbEM ceMecTpe umeercs B myHKTe 4.1.2.1, a B ueTBépTrom cemectpe — B myHKTe 4.1.2.2. CryaeHr
OTYMTHIBACTCS TIEpe1 MperoaBaTesieM, BEAyIUM J1a0opaTopHble 3aHATH. Tema oT4éTa MOXKeT
OBITH BEIOpaHa CTYJICHTOM CaMOCTOSITEIIFHO M HE 0053aTeNIbHO U3 MPEI0KEHHOT0 HIDKE CIHCKA,
HO 00513aTeNIFHO B COTIIACOBAHHH C ITpernoaaBaTesieM. Bo3aMOKHOCTh pabOThl HECKOJIBKHX CTY ICH-
TOB 10 OJHOM U TOM K€ TEME OIMPEAEIAET MPEINOJABATENb.

J1J1st MOATOTOBKH JIOKJIaa B 3-M CEMeCTp KpOMe UCTOYHUKOB JIUTEPATYPHI ITyHKTa 5.1 BO3-
MO>KHO HCIT0JIb30BaHNE UCTOYHUKOB U3 UX MIHTEepHET pecypca, a TakKe CaMOCTOSITENIbHO HalIeH-
HBIX UICTOYHHUKOB. [{0K/1a il MOTYT OBITh NPEACTABIEHBI CTYIEHTAMH HA MPAKTUYECKUX 3aHITHUIX
y IOCKU WU B BHJIE MPE3CHTAIlMH, €CIIM TeMa 3aHSATHS COOTBETCTBYET TeMe aokiaaa. O moaro-
TOBKE JIOKJIaJla 110 TeMaM, IPOiICHHBIX paHee B 1-M U 2-M ceMecTpax, CTyA€HT MOXKET OTYUTATHCS
Ha KOHCYJIbTAllMM WJIH MPEACTaBUTh OTYET B MUCBMEHHOH (opMe B KOHIIE cemecTpa. Jlokmas no
TeMe 3-T0 ceMecTpa MOXKeT OBITh C/IeaH Ha OJJHOM U3 J1abopaTopHbIX 3aHATHH. [1o ogHOI 1 Toi
K€ TeMe JIOKJIa/l TOTOBST He 0oJiee IByX CTYJAEHTOB oHOU rpymmbl. OdopMieHrne mMICbMEHHOTO
0TYeTa Mo AOKJIaLy JOJDKHO YAOBIETBOPATH TPEOOBaHUAM: a) TEKCT Habupaercs 14 mpudrom Ha
Oymare ¢opmara A4; 0) HA TUTYJIHHOM JIHCTE KPOME TEMBI TaK)Xe yKa3bIBaeTCs (DaKyIbTeT,
HarpaBieHue (6akanaBpuar), Kype, rpymma, @O cTynenTa; B) coaepikanue MaTepraia mo 00b-
eMy cocTaBisieT 3-4 CTpaHMIIbI; T) CIIMCOK JHUTEPATyphl COAEPKUT HE MEHEe JIBYX MCTOUYHUKOB
(BO3MOKHO W3 CITMCKa JHUTEpaTyphl B MyHKTe 5). bonee monpo6Has uHpopMaIius MMCbMEHHOTO
oopMIIeHHs T0KJIa/la UMeeTcss B MeTOAMYECKUX YKa3aHUAX M0 OpraHu3allii CaMOCTOSTEIbHON
paboThl, YTBEP)KICHHBIX Kadeapol (yHKIMOHAIBHOTO aHaiau3a U anreOpsl (mpotokos Ne 1 ot
31.08.2017 r.).

Kaxnpiii cTyieHT B 4-M cemecTpe J0JKEH HNOJArOTOBUTH OTYET (BO3MOKHO B (opMme J10-
KJ1a/1a) 110 KOMITBIOTEPHO# peau3anuu (B 0CHOBHOM, Ha si3bike Pascal ABC Net) aaropurma, cBsi-
3aHHOTO ¢ anreOpandeckoi TeMaTukon. OTUET MpeaoCTaBIsAeTCs KaK B 3JIEKTPOHHOM, TaK U B I1e-
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yaTHOM (opme. B a51ekTpoHHOM BHE MpenoJaBaTesto IpeJoCTaBIsAeTCs IPOTECTUPOBaHHAs pa-
OoTaromas nporpaMMa. B nmeuaTHom BHe OT4ETA IMPUBOIUTCS TEOPETHUECKOE ONUCAHHUE aJro-
pUTMa, KOJ IPOTrpaMMBbI € MOJAPOOHBIMM KOMMEHTApUSAMH K BBIIOJIHEHUIO TEX WM UHBIX L1aroB
ITOPUTMA, WIUTIOCTPUPYETCs paboTa MporpaMMbl Ha KOHKPETHOM TECTOBOM IpUMepe ¢ He0OXo-
JUMBIMH CKPUHIIOTaMHU OKHA BBIBOJA, a TAK)KE YKa3bIBACTCSl CIIUCOK MCIOIb30BaHHBIX UCTOYHHU-
koB. Texct HaOupaetcs 14 mpudTom Ha Oymare popmara A4; Ha TUTYIBHOM JIUCTE KPOME TEMBI
TaKXke yKa3blBaeTcs (paKkyJbTeT, HarpaBieHue (6akanaBpuar), Kypc, rpynna, @O cryaenTa; co-
JiepKaHue MaTepuaa 1o o0beMy cocTaBisieT 10 5-Tu cTpanull. PaboTtatomias nporpamMmma (B 3JeK-
TPOHHOM BHJIE) MOXKET OBITh OTMEYECHA XOpOIIel OmeHKoW. Ha OTIIMYHO MOXET OBITh OLIEHEH
TOJILKO MOJTHBIN OTYET (M B SJIIGKTPOHHOM BHJIE C pabOTaIOIeH IPOrpaMMOii U B IIEYaTHOM BHJIE C
coOJTI0/ICHIEM YKa3aHHBIX BhIlIE TpeOoBanuii). Eciin paccMaTpuBaeTcst JOCTaATOUHO CIIOXKHBIHN al-
reOpanyecKuii aIropuTM MM HECKOJIBKO aJIrOPUTMOB, CBSI3aHHBIX 00111Iei anredpandeckoii uneei,
TO OTYET MOXKET OBITh TOJTOTOBIIEH HECKOJIBKMMHU CTyACHTaMHu (He Ooliee TpPEX UYEIOBEK U3
IpyIIBbI 110 0/1HOM TeMe). B citydae BbIIOJIHEHUS OAHOT0 0TUETA (110 OHOM anredpanyecKoil Teme)
HECKOJIbKUMH CTYJIeHTaMH, 00bEM paboThl, BHIITOJIHEHHON KaXKIAbIM U3 HUX, JOJDKEH ObITh B OT-
4y€Te KPaTKO OTMEYEH.

6.5 MeToanyeckue yKazaHusi K CAMOCTOATEIbHOI MOAT0TOBKeE CTY/IEHTOB K KOJUIOKBUYMaM

B kax10M U3 NnepBbIX TPEX CEMECTPOB MPOBOJIUTCA KOJUIOKBUYM B LEJSX 3aKPEIUICHUS CTY-
JIEHTaMHU 3HAHUI TEOPETUUECKOTO MaTepHraa. KoanokBuyM MOKET TPOBOIUTHCS B YCTHOM WIIH B
nucbMeHHOU (opme. IIpu 3TOM CTyIEHT IOJIKEH MOJATOTOBUTh MMCbMEHHO OTBET (AJI1 YCTHOM
(opMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 MPUMEPHOTO MEPEUHsl TEOPETUYECKHX BOIPOCOB K
sk3ameny B nyHkte 4.2.1 (B cooTBercTBYyMOIIEM cemectpe). HoMepa BompocoB U3 yKazaHHOTO
criucka jarores B Tabnwuie nmynkTa 4.1.3. Teoperuueckuii Mmatepualt st MOJATOTOBKHU K KOJUTOKBH-
YMy MOKHO HallTH B UICTOYHHKAX JIUTEPATYPBI, ONMUCAHHBIX B IIyHKTE 5.1. [l0o0KUTENBHBIN OTBET
CTyJIeHTa Ha KOJJIOKBUYME MOXET OBbITh yUTEH IpHU cAaue IK3aMeHa.

6.6 MeTonuueckue peKOMEH/IAINH 115 CAMOCTOSITEIbHON MOATOTOBKH CTY/IEHTOB K K-
3aMeHy

B xonne xaxaoro cemectpa 1 - 4 ¢popMoit UTOrOBOrO KOHTPOJISE 3HAHUM CTYJIEHTOB IO JHUCIIH-
winHe «PyH/IaMeHTalbHas U KOMIIbIOTEpHAs ajnreOpa» sSBiseTcs Sk3aMeH. J[J1s MOArOTOBKH K 9K-
3aMEHy CTyJI€HTaM HEOOXOJHMMO BBIMIOJHUTH TEKYIIHE CEMECTPOBBIE KOHTPOJIbHBIE PabOTHI (CM.
nyHKT 4.1.1). Dx3aMeHalMOHHBIN OUJIET COCTOUT M3 TPEX BOIPOCOB — JABYX TEOPETUUYECKUX U
OJTHOT'O IIPAKTUYECKOT0 (CcM. IMyHKT 4.2.3). IIpu BBICTaBICHUM OLIEHKHU TAK)KE YUUTHIBAETCS yCIe-
BAa€MOCTh CTY/ICHTA B TEUCHHE CEMECTPA: aKTUBHOCTh Ha JICKIIMOHHBIX U IPAKTUYECKUX 3aHATUSAX,
KaueCTBO BBINOJIHIEMbIX B TEUEHHE CEMECTpA JOMALTHUX MPAKTUYECKUX 3aJaHH, OTBETHI HAa KOJI-
JIOKBHyMaX, OIIEHKH 3a KOHTPOJIbHbIE paboThl, Ka4eCTBO MOJTOTOBJICHHBIX JOKJIAJ0B 110 TeMaM,
IpeHa3HauYeHHBIM JJIsl CAMOCTOSITENILHOT0 N3yueHus. Kaxplii u3 Tpex BONPOCOB IK3aMEHa Olie-
HUBaeTcs B Tpu Oasuia. Takke B X0/€ IK3aMEHa 334at0TCs Ba JOTIOJIHUTEIbHBIX Bonpoca (He 004-
3aTeIbHO 10 BOIpocaM OuiieTa), B KOTOpbIX TpedyeTrcs chopMyaIpoBaTh HEKOTOPOE ONpPEIeIeHNE
WIN yTBEepXkaeHue. JONOIHUTEIBbHBIA BOIIPOC OLIEHUBAETCs B OAUH Oail. OLeHKa «HEYyA0BIETBO-
PUTEIBHO» Ha SK3aMEHE CTaBUTCS, €CIIM CTYICHT HaOpaj MeHble 4 06ajioB; OLIEHKA «yAO0BJIETBO-
pUTEIBHO», €ciIi HaOpas oT 4 10 6 6ajIoB; OLIEHKA «XOPOILIO», €CIIM OH Habpas oT 7 10 9 6aisos;
OLIEHKA «OTIUYHOY, €CIIH CTYJeHT HaOpain Oonee 9 Ganos.

7. MaTtepuaibHO-TEXHU4YECKOe o0ecredeHne 1o JUCHUuIIuHe
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[To Bcem BuaaM y4eOHOW AEATEIBHOCTH B paMKaX JUCIHUILTMHBI UCIOJIB3YIOTCS ayIUTO-
puH, KaOMHETHI U JabOpaTOpUHU, OCHAIICHHBIE HEOOXOAMMBIM CIICIIMAIM3UPOBAHHBIM U J1abopa-

TOPHBIM 000PYI0BAHHEM.

HaumMeHnoBaHue crieliiaabHBIX ITOMEILE-
HUH

OCHAIIIEHHOCTH CIIEIHAIbHBIX I10-
MEIIEHNUN

IlepedeHpb NULIEH3UOHHOTO
MIPOTPaAMMHOTO 00ecTeueHHsI

VYueOHble ayIUTOPUHU Ui MPOBEACHHS
3aHATHHN NeknuoHHoro Tuma (ayn.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Mebens: yaeOHas MeOeb.
TexHuueckue cpencTsa 00ydeHUs:
9KpaH, MPOEKTOP, KOMIIBIOTEP.
Cpencra oOyueHust:

JIOCKa, MapKephl U Mell.

Microsoft Office;

IIporpammsl Ui IeMOHCTpa-
LIMM U CO3JAHUS NPE3CHTALMI
(«Microsoft Power Pointy)

VYueOHbIE ayIUTOPUM Uil TPOBEICHHS
IPYIIOBBIX ¥ WHIMBHIYAJIBHBIX KOH-
cynpranmi (kadbuner 314H).

MebGenb: yueOHast MeOeb
Cpencra oOyueHust:
JIOCKa, MapKephl U Mell.

VueOHble ayJuTOPHH Uil MPOBEACHHUS
TEKYILEro KOHTPOJA M MPOMEKYTOUHOI
arrecrammn  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Mebenb: yaeOHas MeOenb
TexHuvecKue CpeicTBa O0YUCHHUS:
9KpaH, MPOEKTOP, KOMITBIOTED.
Cpencrea oOyueHus:

JIOCKa, MapKePHI U MeIl.

Microsoft Office;

IIporpammsl ans neMOHCTpa-
LIUM U CO3aHUS MPE3ECHTAII
(«Microsoft Power Pointy)

VY4ebHble ayUTOpHU AJISl TIPOBE-
JIeHust 7ab0paTOPHBIX 3aHATHH
(ayn.310H, ayn.312H, ayn.314H)

Mebenn: yaebnas mebOenb
Cpencra oOyuyeHns:
JOCKa, MapKephl U Mell.

J1st caMOCTOSITENBHOM PabOThI 00YYAIOIIUXCS ITPELyCMOTPEHBI TOMELICHHUSI, YKOMILIEKTO-
BaHHbIE CIIELUATN3UPOBAHHON MeOEIbI0, OCHAILICHHbIE KOMIIBIOTEPHON TEXHUKON C BO3MOKHO-
CTBIO MOJAKIIIOYEHHUS K ceTH «VHTepHeT» 1 o0ecrieyeHneM JA0CTyna B 3JEKTPOHHYIO HH(OpMAaIH-
OHHO-00pa30BaTEJIBbHYIO CPE/ly YHUBEPCUTETA.

HaunmMmeHoBaHne moMeleHnH Qs caMo-
CTOSITENBHON paboThl 00YHaAIOIIUXCSI

OcCHAIIIEHHOCTH ITOMEILEHUH I
CaMOCTOSTEIILHOU PabOThI 00yYaro-

IlepedeHb NMLIEH3UOHHOTO
MPOrPaMMHOTO O0eCTIeUeHHs

IAXCS

ITomernieHne Isi CaMOCTOSATENBHONM pa- | Mebenb: yueOHas MeOenb

00Thl OOydarommxcst (YUTanbHBIN 3an | KOMIUIEKT — crenuanu3upoBaHHON

HayuHoti OnOIMOTeKH) MeOemH: KOMIIBIOTEPHBIC CTOJIBI
Oo6opynoBanue: KOMIBIOTEePHAS

TEXHHKa C MOJKJII0YEHIEM K HHPOP-
MAaIMOHHO-KOMMYHHKAIIMOHHOM
cetn «lHTEepHET» W IOCTYIOM B
AIEKTPOHHYI0 HH()OPMAITMOHHO-00-
pa3oBaTenbHYI0 cpexy oOpas3oBa-
TENBHOW  OpraHu3amud, BeO-Ka-
Mepbl, KOMMYHHKAaIIMOHHOE 000pYy-
JIOBaHHe, 00eceunBaoIiee T0CTyI
K CeTH HMHTEpHET (IIPOBOJHOE CO-
eZIMHeHue M OecrpoBOJHOE COe/IH-
Henue mo TexHosoruu Wi-Fi)

IMomemieHus: IS CaMOCTOATENBLHON pa-
(ayn.309H,

060TBI  OOyYaromMXcs

ayn.320H)

MeOGenb: yueOHast Mmebenb
Kommnexkt  crnenuamn3upoBaHHOM
MeOenH: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAs
TEXHHKA C MOJIKIF0YCHHEM K HH(OP-
MAaIMOHHO-KOMMYHHKAIMOHHOM
cetn «MHTEepHET» W [OCTYIOM B
JJIEKTPOHHYI0 HH()OPMAIIMOHHO-00-
pa3oBatenbHyl0 cpeny o0Opa3oBa-
TEeJPHOW  OpraHM3aliu, BeO-Ka-
Mepbl, KOMMYHHUKaIIMOHHOE 000pY-
JOBaHHe, o0ecIieunBaoliee T0CTyI
K CETH HMHTEpHET (IIPOBOJHOE CO-
elIMHeHne u OecrpoBOJHOE COE/IH-
Henue 1o texaonorun Wi-Fi)
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