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1. He.ﬂl/l U 3aJa44 U3yIYCHUA TUCHUIIIMHBI.

1.1. Ileab ocBOEHUSA AUCHUATIIAHBI

®dopMUpOBaHHUE Yy CTYAECHTOB (paKyjIbTeTa MATEMaTHUKH M KOMIIBIOTEPHBIX HAYK (HaIlpaB-
nenus 02.03.01) 6a30BbIX 3HAHMIA 10 QyHIAMEHTAIHLHONH M KOMITBIOTEPHOW anredpe B TeUeHHE
HEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaum AMCUUIIMHBI

[TonydyeHne OCHOBHBIX TEOPETHUECKUX CBEACHUM, PA3BUTUE MMO3HABATEIBLHON IESATENb-
HOCTHU Y IPUOOPETEHHE MPAKTUICCKUX HABBIKOB pa0OTHI ¢ MTOHITHIMH I10 CIICAYIOIIUM pa3jieiam
anreOphl: CUCTEMBbI JIMHEHHBIX YPAaBHEHHM, MAaTPHUIIBI M IEHCTBHS HAJl HUMH, OTIPEICTUTEIH, KOM-
MJIEKCHBIE YMCIIa, MHOTOWIEHBI, alre0pandeckue CUCTEMbI (FPYIIbI, KOJIblIa, BEKTOPHBIE IMPO-
CTpaHCTBA, aNre0psl), KOHEYHOMEPHBIC BEKTOPHBIE TPOCTPAHCTBA, TUHEHHBIE OTOOPAKEHUSI BEK-
TOPHBIX MPOCTPAHCTB, MHBAPUAHTHBIE MOANPOCTPAHCTBA JMHEUHBIX ONEPATOPOB, >KOPAAHOBA
HOpMaJIbHasi (popMa MaTpHUIIBl JJUHEHHOI'O OINEepaTopa, COMPSHKEHHOE OTOOpaKeHHe, KaHOHUYE-
CKHI BUJ] MaTPHI] JIMHEHHBIX (HOPMAJIBLHOTO, CAMOCOIPSYKEHHOT0, OPTOrOHAJILHOTO UM YHUTAP-
HOTO) OIIepaTOpPOB, KBaJIpaTUYHBIC (HOPMBI, JJIEMEHTHI TEOPUHU YHCEII, U TCOPUH KOHCUHBIX ITOJICH,
OCHOBBI TCOPHUM TPYII, NCHCTBUS TPYII HA MHOXECTBAX, (PaKTOPTPYIIBI ¥ TOMOMOP(HHU3MEI
CPYIIIIL.

1.3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumummaa (b1.0.18) «®yHnaMeHTanbHasi ¥ KOMITBIOTEpHAS anreOpay Mo HarpasJie-
Huto 02.03.01 MaTtematuka 1 KOMIBbIOTEPHBIE HAYKH (YpPOBEHb OakaiaBpuaTa) OTHOCUTCS K 005-
3aTeJIbHOW YacTH MEPBOTro 0JI0Ka y4eOHOTO TUTaHa, SIBISIOMIETOCs CTPYKTYpHBIM 3emenToM OOII
BO. lucuunnuna uzyvaercs ¢ 1-ro no 4-ii ceMecTpbl, 3HaHUs, TOJIy4YeHHbIE B IIPOLIECCE €€ U3Y-
YEHUSI, UCIIOJIb3YIOTCSl B AHAJTUTHYECKON IeOMETPUH, MaTEMaTHUYECKOM aHaIu3e, PYHKIIMOHANb-
HOM aHanu3e, MU pepeHInanbHONR TeOMETPUHN U TOMOIOTHH, TuddepeHIIMaTbHBIX YPaBHEHUSX,
JUCKPETHOM MaTeMaTHKE U MaTeMaTH4YeCKOHl JIOTMKe, TEOPUU YMCEN, METOJIaX ONTUMHU3ALMU U
ap.. Caymartenu B EpBOM CEMECTPE TOJKHBI BIaIETh MAaTEMAaTUUECKUMU 3HAHUSMH B paMKax
IPOrpaMMbl CpPEAHEN LIKOJIBI, a CIyIIATeNn BO 2-M, 3-M U 4-M ceMecTpax — 3HaHUSIMU, MOTy4EH-
HBIMHU [0 TaHHOW JUCHUIUIMHE, B IPEABIAYIINX CEMECTpax.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHUSsI MO TUCHUIIJIMHE, COOTHECEHHBIX
¢ IJIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

[Tpu ocBoeHMM MUCIUTUTHHBI «DyHIaMEHTAIbHAS U KOMITBIOTepHAs ayireOpay BhIpadaThI-
BaeTCs o0IIeMareMaTu4eckas KyJbTypa: YMEHHE JJOTHYECKH MBICIUTh, TPOBOJANTH JTOKA3aTeb-
CTBa OCHOBHBIX YTBEPKIACHUI, YCTAHABIUBATD JIOTHUECKUE CBSI3U MEKY TTOHSITUSIMH, IPUMEHSTh
MOJTyYEHHBIC 3HAHUS JJIs PEIICHUS alreOpandecKuX 3a1ad W 3a1ad, CBA3AHHBIX C KOMITBIOTEP-
HBIMH TIPUIIOKEHUSIMU aNreOpanueckux MeTo1oB. [lomyuaembie 3HaHUS JieaT B OCHOBE MaTeMa-
TUYECKOT0 00pa30BaHUs U HEOOXOMMBI JIJIsl TOHUMAaHUS U OCBOCHHS BCEX KYpPCOB MaTEeMAaTHKH.

[Ipomecc m3ydeHusl NUCIUIUIMHBI HAmpaBieH Ha (HOPMHPOBAHHE CJICIYIOIIMX KOMITC-
ternuii: OIIK-1, ITK-1, TIK-2.

KOII 1 HAUMCHOBAHUEC UHAUKATOPA ITOCTUKCHUA Pe3yJ'II)TaTBI O6yquI/I$[ IO AUCLIUIIIMHC
KOMIICTCHIIMHN

OIIK-1. CnocobeH KOHCYIbTHPOBATh U UCIOJIB30BATh (DyHIAMEHTAJILHBIE 3HAHUS B 00JIaCTH MaTeMaTHYECKOTO
aHaM3a, KOMIUIEKCHOTO M (PYHKIIMOHAIFHOTO aHaIN3a, alireOphl, aHaIMTHYECKOH reoMeTpuu, tuddepeHuansb-
HOW TE€OMETPHH U TONOJIOTHH, T (PepeHIINATHHBIX YPaBHEHNH, IUCKPETHON MaTEMaTHKH ¥ MaTEMaTHIECKOH JI0-
TMKHU, TEOPUU BEPOATHOCTEN, MATEMAaTUUECKON CTATUCTUKU M CIIy4alHBIX IIPOLIECCOB, YACIEHHBIX METOOB, TEO-
pEeTHYECKOH MEXaHWKH B IPO(PECCHOHANBHON S TEIbHOCTH




KO,II 1 HAUMCHOBAHUEC MHIAUKATOPA TOCTUKCHUA
KOMIICTCHIINHU

PesynbraTel 00y4eHus IO TUCIUTIINHE

NOIIKB-1.1 JleMOHCTpUpPYET HaBBIKH BBIIOJIHEHHS
CTaHAAPTHBIX EHCTBUH, PEILICHUS TUIIOBBIX 3aJa4 C
Y4€TOM OCHOBHBIX HOHITHH 1 OOIINX 3aKOHOMEPHO-
cTell, popMynupyeMbIX B paMKax 0a30BbIX Marema-
TUYECKUX U €CTECTBEHHOHAYUHBIX JTUCIMILIMH.

HOIIKB-1.1.3-1. 3HaeT OCHOBHBIE MOHATHS W TEOPEMBI
Kypca B JIOCTaTOYHOM Mepe, YTOObI MX HMCIOJIb30BaTh IS
pelIeHys TUIOBBIX 3a/1a4 0 AUCHUILINHE.

NOIIKB-1.1Y-1. YMeeT ncnoiap30BaTh MpHOOPETEHHBIE
3HAHUS B IIPOLIECCE N3YUCHHS TUCIUIUIMHBI IS BBIpa-
0OTKH IUIaHA [TOLIATOBOTO PELICHHS 3a]a4 Pa3HOTO
YPOBHSL

HUOIIKB-1.1V-2. Binageer HaBBIKAMHU BBIITOJIHEHMS CTaH-
JMAPTHBIX JICHCTBUI, MO3BOJISIOIIUX CBOIUTH PEIICHHE
CJIO>KHOW 3aJ1a4H 1O JUCITUILTHHE K PEIICHHIO MPOCTEHIITIX
TUIIOBBIX 3a/1ad4.

NOIIKB-1.2. Bnazneet ¢pyHnaMeHTaIbHBIMU 3HAHH-
SIMH, TIOJTyYSHHBIMH B 00JIACTH MaTeMaTHYECKUX
(MIM) eCTEeCTBEHHBIX HayK.

HOIIKbB-1.2. 3-1. 3HaeT onpeenéHHble IOHATUS U YTBEP-
JKJICHUS Kypca B 00BEME, JOCTATOYHOM JJIsl YCICIIHOTO
MPOXOXKACHUS TEKYLIeH 1 MPOMEKYTOUHON aTTecTaluil 1Mo
JIUCITUTUINHE.

NOIIKb-1.2. V-1. YMmeer npuobpeTaTs ¥ UCIOIH30BAThH
(yHmaMeHTaIbHbBIE 3HAHUS 110 JUCIUIUIMHE B IpoLiecce
pELICHNH NPaKTHIECKUX 3a1aHHH.

NOIIKb-1.2.Y-2. BnageeT pyHIaMeHTaNbHBIMA 3HAHH-
SIMU, TIOJTy9CHHBIMH B PaMKaxX H3y9aeMOW JUCITUTUTHHEL.

MK-1. CriocobeH neMOHCTPUPOBATh 0a30BBIC 3HAHUS
poBaHus M UHYOPMAIMOHHBIX TEXHOJIOTHH.

MAaTEeMAaTUYCCKUX U CCTCCTBCHHBIX HAYK, OCHOB IIPOIrpaMMHU-

UIIKB-1.1. CriocobeH pemath akTyaJdbHBIE W BaXK-
HbIEe 3324l (YHIAMCHTAJIbHON U MPUKJIATHOH Ma-
TEMaTHKH

UIIKB-1.1. 3-1. 3naeT He0OXOAUMBIC TIOHATHUS U YTBEPIKIC-
HUSI Kypca (pyHIaMEHTaNbHOU M KOMIIBIOTEPHOI ajareOpsbl
JUTS PEIIICHUS] THUIIOBBIX 33714 3TOT0 Kypca.

NIIKB-1.1. V-1. ¥YMmeer, ucnomnb3ys crelyaibHble 3HaHUS B
XOJIe U3YYEHHUsl IUCIUIUIMHBI, HAXOAUTh MOAXOMBI K pellie
HUIO NPAKTUYECKUX 3aJJaHUN 110 ATOW TUCUHUILIINHE.

WIIKB-1.1. Y-2. Bnageer anropuTMUYeCKUMH HaBBIKAMH
pelIeHUs] ONPENENEHHBIX MPAKTUYECKUX 3aJaHuil Kypca
(byH/IaMEHTAJIbHOM M KOMIIBIOTEPHOH aJire0phl.

UIIKB-1.4. Cobupaer u aHATH3UPYET HAYUHO-TEX-
HUYECKYI0 MHpOpMaIHIo ¢ y4€ToM 0a30BBIX Hpej-
CTaBJIEHHUMH, OIyYSHHBIX B 00J1acTH QyHIaMEHTAb-
HOW MaTeMaTHKH, MEXaHUKH, €CTECTBEHHBIX HAYK,
MIPOTrPaMMHPOBAHUS ¥ HHPOPMAIMOHHBIX TEXHOJIO-
THH.

UIIKB-1.4. 3-1. 3naet metopl cOopa nHGOpMaIUu, HEOO-
XOJIMMOI1 JIJIs YCTIEITHOTO YCBOEGHUS! Kypca (hyHIaMeHTallb-
HOW ¥ KOMIIBIOTEPHOH anreOpHl.

UIIKB-1.4. V-1. YMeeT aHaTH3UPOBATH COOMPAEMyI0 Hay4
HYI0 ¥ y4eOHYI0 HHGOpMaLHUIO ¢ yIETOM 0a30BBIX MPEICTABH
JICHHH, TOJIyYeHHbIX B o0s1acTH yHAaMEHTAIBHOM anreOpsbl,

UIIKB-1.4. V-2. Bnaneer HaBBIKAMH OIICHUBAaHUS TPUOPHA
TETHOCTH COJCPIKATEIBHBIX AJIEMEHTOB HH)OPMAIIHH, C Y&~
TOM 0a30BBIX IPEICTABICHUH, IMOMYYCHHBIX B XOJ€ H3yde-
HUSl TACLMILIAHEL

IK-2. CiocobGeH ny0aryHO MPeCTaBIsITh COOCTBEHHBIE U M3BECTHBIC HAYYHbBIE PE3YJIbTATHI

WIIKB -2.1. JIleMOHCTPHPYET HAaBBIKH JIOTUYHOTO U
MIOCJIEI0BATENILHOTO HM3JIOKEHUsI MaTephaiga Hayd-
HOTO MCCIEAOBaHUA B YCTHOM U IHMCbMEHHOH

dbopwme.

WIIKB — 2.1. 3-1 3Haer anreOpanvecKyro U KOMIBIOTEP-
HYIO aITOPUTMUYECKYI0 TEPMHUHOJIOTHIO B IOCTaTOYHOI
Mepe JUIsl M3JI0)KEHHsI OCHOBHBIX TOJIOKEeHUH Kypca (hyH-
JTAMEHTAJIBHOW ¥ KOMIIBIOTEPHON anreOphl.

HWIIKB -2.1. V-1. YMeeT uznarath CoAepiKaTeIbHbINA MaTe-
pHaJ TUCTMILTAHBI TOCIEA0BATEIHHO U JIOTHYHO.

WUIIKB -2.1. Y-2. Bnasieer HaBbIKaMH yIOps,IOYMBaHHS 10~
JIO’)KEHUH M3JaraeMoro MaTepraia TakiuM 00pa3oM, 9TOObI
Ka)kJJ0€ HOBOE IIOJIOKEHHUE SBILUIOCH JIOTHYECKUM CIIe[-
CTBHEM IPEABLIYIINX.

UIIKB -2.2. KoHCcTpyHpyeT npeIMETHOE CoJiepiKa-
HHE U aJanTHPYET ero B COOTBETCTBUHU C OCOOEHHO-
CTSIMH LIEJIEBOH ayIUTOPHH.

UIIKB — 2.2.3-1. 3naeT pa3nuyHble COCOOBI N3T0XKEHHS
33J]aHHOTO MaTepuala JUCHUIIMHBI B 3aBUCHMOCTH OT
YPOBHSI ITOJITOTOBKH CJIyHIaTEJIeH.

UIIKB -2.2. Y-1. YMeeT apanTupoBath NpeJMETHOE CO-
Jiep>KaHHue M3J1araeMoro Marepuajga B COOTBETCTBUH C OCO-
OEHHOCTSMHU LIeJICBOH ayINTOPHH.




KO,II 1 HAUMCHOBAHUEC MHIAUKATOPA TOCTUKCHUA PCByJ'IbTaTLI 06y‘{CHI/I$[ M0 JTUCIHUIIIIMHE
KOMIICTCHIINHU

WUIIKB -2.2. V-2. 2 Bnageer HaBbIKAMU KOHCTPYHUPOBAHUS
COJIepKaTeNbHON YacTH MaTepHuaia ¢ LeNblo Oosee Jo-
CTYIHOTO €T0 M3JIOKEHHUS.

Pe3ynbTarhl 00y4eHHs 110 TUCIMILIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CAMOCTOSTETTbHOW PabOThl OOYJAIOIIMXCSI B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM TITAHOM.

NuaukaTopsl JOCTHKEHHSI KOMITETEHITUN CYUTAOTCS CPOPMUPOBAHHBIMU TIPH JOCTHKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUCHHS.

2 CTpykKTypa U copep:KaHHue TUCHUTIIUHBI

2.1 PacnpenesieHue TPyA0€eMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OO0mmas TpyA0eMKOCTh JUCITUIUIMHBI COCTABISIET 16 3aueTHBIX equHull (576 4acoB, U3 HUX
KOHTaKTHBIX 229,2 yaca: JICKIIMOHHBIX 3aHATHH 72 Yaca, mabopaTopHbIX 3aHsATui 140 yacos,
KCP 16 gacos, KP 1,2 gaca; camocrositenbHas padota 177 4acoB; MOAroTOBKA K AK3aMeHaM
169,8 vyaca), ux pacmnpeneracHue o BUAAM pabOT MPEJACTaBICHO B TAOIHUIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (gacer)

1 2 3 4
KonTakTHasi padoTa, B TOM 4ncJe: 229,2 | 56,3 | 60,3 | 56,3 | 56,3
AyIuTOpHBIE 3aHATHS (BCEro): 212 52 94 52 o4
3aHsTHs JIEKIMOHHOIO THIa 72 18 18 18 18
JlaboparopHbIe 3aHATHS 140 34 36 34 36
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE
3aHATHUA) ) ) ) ) )
HNuas koHTaKTHasi padora: 17,2 43 | 6,3 | 4,3 2,3
KonTtposns camocrositensHoi paboTsl (KCP) 16 4 6 4 2
ITpomexyrounas attectanus (MKP) 1,2 03| 03 | 0,3 0,3
CamocrosiTesibHas padoTa, B TOM 4HcIe: 177 34 66 52 25

- pa3bop U caMOCTOSATEIbHOE U3yUEHUE TEOpeTHYe-
62 12 22 18 6

CKOTO MaTepualia o KOHCIIEKTaM JEKIUH U 10 y4eOHbIM
MOCOOMSM U3 CHHMCKA HCTOYHUKOB JIUTEPATYPhI;

- CaMOCTOSITEIbHOE PEILIeHUE 3a4a4 110 TeMaM Jia- 69 14 28 18 9
0OpaTOPHBIX 3aHATHUH;
- MOAATOTOBKA K pedepaTHBHOMY JTOKIaay (TPETHIA 12 0 0 6 6
Y YETBEPTHIA CEMECTPHI)
[TonroToBka K TEKyIeMy KOHTPOJIIO (K KOHTPOJIbHBIM 38 8 16 10 4
paboTaM U KOJIJIOKBUYMaM)
KoHTpoJib: 169,8 | 53,7 | 53,7 | 35,7 | 26,7
[ToaroroBka K 3K3aMeHy 169,8 | 53,7 | 53,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh qac. 576 144 | 180 | 144 | 108
B TOM YHCJI€ KOHTAKTHAs 2202 | 563 | 60,3 | 563  56.3
padora
3ad4. ef 16 4 5 4 3

2.2 Conep:xaHue TMCUUILTHHBI



Pacnpenenenne BumoB yueOHOM pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM AUCIUTUINHBL.

2.2.1 Pa3jeJibl AMCHUILINHBI, H3yYaeMble B 1-M cemecTpe (ounasa gpopma)

KomnuectBo yacos

AynuTopHas Brieayu-
Neo HaumenoBaHve paszenos (Tem) Beero paboTa ;‘;ggi:
JI 113 JIP | CPC
1 2 3 4 5 6 I
1 Cucrembl TMHEHHBIX  ypaBHEHUH 26 6 - 10 10
o Marpumpr 20 | 4 - 8 8
3 Onpenenurenu 24 4 - 10 10
4 OToOpakeHus MHOXKECTB 16 4 - 6 6
HUTOI'O no pazaenam AUCUUIUIMHBI B 1-M cemecTpe: 86 18 - 34 34
Kontpons camocrostensnoii padotsl (KCP) 4
[Mpomexyrounas arrectanus (MKP) 0,3
[ToAroToBKa K SK3aMeHY 53,7
OO0mmas TpyI0eMKOCTh IO AUCHHUIUIHHE B 1-M cemecTpe 144
2.2.2 Pa3nenabl TUCUMILIMHBI, U3yYaeMble BO 2-M ceMecTpe (ounasn ¢popma)
KonuuectBo yacos
Breaynu-
Ne Hammenosanue pa3nenos (Tem) B Ayﬂ:gngaﬂ TOpHAas
cero P pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
5 AnrebpandecKkrue CUCTEMBbI 28 4 - 8 16
6 KomrmiekcHble unciia 28 4 - 8 16
7 MHoro4JIeHbI 34 6 - 10 18
8 BekTopHbIe IpocTpaHCcTBA 30 4 - 10 16
NTOT'O mo pa3aenam TUCHMILIMHEI BO 2-M cemectpe: | 120 | 18 - 36 66
KonTpous camocrositensHol padotst (KCP) 6
[Ipomexxyrounas arrectanus (MKP) 0,3
IToAroToBKa K SK3aMEHY 53,7
OO01mas Tpy10eMKOCTh IO AUCIUIUIMHE BO 2-M CEMECTPE 180

2.2.3 Pa3neqnl AUCHMILINHBI, H3y4yaeMble B 3-M cemecTpe (ounas ghopma)




KonuuectBo uacos
Breaynu-
o AynuTtopHas
Ne HauMeHOBaHHE pa3/IenoB (Tem) Beero pa6ota ;(;lggiz
J |03 | JIP | CPC
1 2 3 4 5 6 7
9 EBKINI0BO M yHUTapHOE NIPOCTPaHCTBA 26 4 - 8 14
10 Jlunelinpie 0TOOpa)KEHHUSI BEKTOPHBIX MPOCTPAHCTB 30 6 - 10 14
JIuneliHnple onepaTopsl €BKINAOBBIX U YHUTAPHBIX MIPO-
patop A YHITAPHRIXTPOY g 1 g 0 . | 8 | 12
11 \crpancrs
12 KBanpatuuansie Gpopmbl 24 4 - 8 12
NTOI'O no pa3zaenaM JUCHUILIMHBL B 3-M cemectpe: | 104 | 18 - 34 52
KonTpons camocrositensHO# padotst (KCP) 4
[Ipomexyrounas arrectamms (UKP) 0,3
[loaroroBka k sK3aMeHy 35,7
OO0mmas TpyI0eMKOCTh IO AUCHIHUIUTHHE B 3-M CEMecTpe 144
2.2.4 Pa3zneqanl TUCHMILIMHBI, U3yYyaeMble B 4-M cemecTpe (ouHas ghopma)
KonugectBo yacos
Breaynu-
Ne HammenoBanue pa3nenos (TeM) B Ay;:[:g;)Tr;Haﬂ TOpHas
cero P pabota
J |03 | JIP | CPC
1 2 3 4 5 6 7
Havana Teopuu uncen u Teopuy KOHEUHBIX MOJIEH, BbI- 23 6 10 7
13 |yncimrenbHBIE acTEKTHL. i
14 OCHOBBI TEOpUU TPYMII. 22 4 - 10 8
15 JlelicTBHsI TPyII HA MHOXKECTBAX. 16 4 8 4
16 |PaKTOPrpyIIE! 1 rOMOMOP()U3MBI TPYIIIL. 18 | 4 - 8 6
NTOI'O o pa3aenaM JUCIHUILIAHBI B 4-M ceMecTpe: 79 | 18 - 36 25
KonTpous camocrositenbHol padotst (KCP) 2
[Ipomesxyrounas arrectanus (MKP) 0,3
[ToAroToBKa K SK3aMEHY 26,7
OO1mas Tpy10€MKOCTb 110 JUCIHUIUINHE B 4-M ceMecTpe 108

[Tpumeuanue: JI — nexun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTy/IeHTa

2.3 Conepxanue pa3iesioB IUCHUNITHHBI



2.3.1 3ausaTHa JeKIIMOHHOI0 THIIA

Ne | HaumenoBanue pas- | Coaeprkanue pasjaesia ®opma Te-
n/n | gejaa KYIlIero KOH-
TPOJIst
1 | Cucrembl JHHEHHBIX DneMeHTapHbIe TpeoOpa3oBaHMs HaJl ypaBHE- | Y CTHBIN
ypaBHenuii (CJIY) Husmu CJIY, skBuBaneHtHocTs. Merox I'aycca, | ompoc, Koi-
uccnenoBanue CJIY crynendyaroro Buaa. Apugme- | JOKBUYM
THYECKOE JIMHEIHOE MPpOoCcTpaHcTBO cTpok R ". JIu-
HelHas KOMOMHALUA CTPOK (TPaH3UTUBHOCTH ), JIH-
HEWHas 3aBUCUMOCTb. ba3za cucTteMbl CTpOK, paHr.
[MoampoctpanctBo B R ", ero 6a3uc u pasMepHOCTb.
Onnoponnass CJIY, mpocTpaHCTBO €€ pELIEHUH,
(dbyHIIaMeHTallbHAs COBOKYITHOCTH perieHuii. CBA3b
Mexay MHokecTBamu pemennit CJIY u accoruu-
poBaHHOH ¢ Hel onHOopoaHou CIIY.

2 | Matpuist Martpuiel ¢ 1€HCTBUTEIbHBIMY 3JIEMEHTAMU, UX | Y CTHBIN
BUbl. COBIa/IEHNE PAHTOB MATPUIIBI 10 CTPOKAM U | OIPOC,  KOJI-
cronbnam, panr matpuipl. Teopema Kponekepa- | TIOKBUyM
Kanennu. Onepaunu Hag MaTpULIAMU: CIIOXKEHHUE U
BBIYMTAHUE MATPHUL], YMHO)KEHUE MATPULL HA YU CIIA
1 yMHOKeHue Matpull. [ToHsaTus o Konblie 1 06 an-
redpe. Anredpa (koJbpiio) Matpuil. PaHr mpousBe-

JI€HUS MAaTPULL.

3 | Ompenenutenu IlepecTtaHOBKM N CUMBOJIOB, UX YETHOCTb. M3- | YCTHBIN
MEHEHHUE YETHOCTH IIPU TPAHCIIO3ULIUAX CUMBOJIOB, | OIPOC,  KOJI-
KOJIMYECTBO YETHBIX M HEYETHBIX MEPECTAHOBOK. | JIOKBUYM

@dopMalibHbIE MOJICTAaHOBKU N CHUMBOJIOB, UX YET-
HOCTb U HEUETHOCTb, KOJINYECTBO YETHBIX 1 HEYET-
HBIX MOJCTaHOBOK. OmpenenuTtens N-ro Mopsijika,
MIPOCTENIINE CBOMCTBA. BbIUMCIIEHHE ompenenu-
TeJIsl C IOMOIIBIO JIEMEHTAPHBIX NPeoOpa3oBaHU
HaJl CTPOKaMH M cToj0uamMu. MUHOpP MaTpHIIbl, aj-
reOpandeckoe JOMOJIHEHHE K AJIEMEHTY MaTpUIIbL.
PasnoxxeHue ompenenuTens mo cTpoke (CToyoiy).
®opmyna obpatHoit MaTpuubl. [IpaBuno Kpamepa
pemenus onpeneneHHon CJIY.

basucHpii MumHOp Marpuubl. HaxoxneHune
paHra MaTpUIlbl METOJOM OKalMJIEHHUS] MUHOPaMH.
Teopema Jlamutaca u cneacteus u3 Hee. Onpenenu-
TeJIb MPOU3BEACHUS MaTpHl], POPMYIUPOBKA TEO-
pembl bune-Kommu. O6o0mennoe mpasuio Kpa-
Mepa perieHus npoussoasHon CJIY.




OTtoOpakeHus
KECTB

MHO-

OTtoOpaskeHus1 MHOXECTB, UX BUJBL. PaBeHCTBO
oToOpakeHHH. YMHOKEHHE OTOOpaKeHHM, acco-
UaTUBHOCTE. [IpeoOpa3oBaHUs MHOXKECTBA, HX
dbopManpHas 3amuch, YMHOXXEHHE NpeoOpa3zoBa-
Huil. [logcTaHOBKM MHOXKECTB, MX (pOpManbHas 3a-
MUCh, YMHOKEHHE TTO/ICTAHOBOK. EqnHndnast u 06-
paTHasi MOJICTaHOBKH.

YcTHBIN
omnpoc, KoJ-

JIOKBUYM

AnreGpanyeckue cH-

CTEMBbI

bunapnsie onepauuu (anredpanyeckue ornepa-
1MW) HA MHOKECTBax. [ pymnmounapl, UX BUABI U IPO-
creiimme cpoictBa. Tabmuna Komu rpynmownna,
npumepbl. CUMMeETpUUYECKU MOHOM] IpeoOpaso-
BaHUI U CUMMETpHUYECKas rPYyIIa MoJACTaHOBOK N-
i crenenu. Kompia (B 4aCTHOCTH, TMOJIs1), UX BUIBI
U NIpOCTENIINE CBOWCTBA, puMepbl. Koiblio MHO-
TOWICHOB HaJ| MPOW3BOJBHBIM MOJEM (B3aUMO-
CBs3b anreOpandeckoro u (pyHKIHMOHAIBHOTO
B3TJISIZIOB HA MOHSATHE «MHOTOWIEH»). BekTopHbIe
MIPOCTPAHCTBA HAJl TPOU3BOIBHBIMHU MOJISIMH, OIpe-
JieJIeHre U MPOCTeHIne CBOWCTBA, MPUMEPHL. AJl-
reOpbl HaJl MPOU3BOJILHBIMU MOJISIMU, OTIPEJICIICHHE
Y BUJBI aIredp, IPUMEpHI.

Konb1o Ki1accoB BBIUETOB, KPUTEPUM  MOJIS.
[lone anrebpanueckux uucen. lloarpynmounssi,
MOAKOJbIA U MOAIPOCTPAHCTBA, puMepbl. [loHs-
THe 00 n3oMophu3Me anredpandeckux CUCTEM.

VYcTHEIN
ompoc, KOJI-

JIOKBHYM.

Kommiekcurle yncna

(K9)

ITonsiTne o uncnoBom noxue. Ilocrpoenune noss
KoMIuiekCHBIX yucen C. AnreOpamyeckas ¢dopma
3anucu KY 1 cBI3aHHBIE C HEIO MMOHSATHS, CBOMCTBA
conpspkeHus. Monyns KU, HepaBeHCTBO TpeyroJib-
Huka. Tpuronomerpuyeckas ¢gopma 3anucu KY,
MYJIBTUIUIMKATUBHBIE CBOMCTBA MOXYJA M apry-
MeHTa. JleiictBus Hag KY B KOMITJIEKCHOM TIJIOCKO-
CTH C NOMOIUBI LUPKYIsA U nuHenku. dopmyia
Myaspa. U3Bneuenune xopueir n3 KU. Kopuu us
€IMHUIIBI, IEPBOOOPA3HBIC KOPHHU.

®opmyna Ditnepa. Jlorapupmuyeckas u moxa-
3arenbHas QYHKIIMN KOMIJIEKCHBIX IEPEMEHHBIX.

YceTHbpn
ompoc,
JIOKBUYM

KOJI-

MHuorousieHsbl

MHorousieHsl 0T 0OHOH TlepeMeHHOM ((PyHKITH-
OHANBHBINA B3IIIAT), onepanuu Haj HUMH. Kombia
mHuorowieHoB R[X] u C[x]. Crenensb cyMMbI 1 ipo-
W3BE/ICHNS MHOTOWIECHOB. JlereHue ¢ ocTaTKoM U
0e3 ocTraTka B KOJIblIE MHOTOYJIEHOB, CBOWCTBA.
HOJ/I m HOK wmHuorounenos, anroputm EBxmmma

YcTHBIN
ompoc,
JIOKBUYM

KOJI-




Haxoxnaenus HOJI. Teopema be3y, kpaTHOCTb
KopHsi MHOrouwieHa. Cxema ['opHepa u ee npume-
HEHUs. DKBUBAJICHTHBIC (JOPMYIUPOBKU OCHOBHOM
TEOpPEeMbI anreOphl, CIEACTBUA U3 Hee: (OPMYIbI
Buera, wuHTepnossiuMoHHbId MHOrowieH Jla-
rpaHXka, OT/IeJIeHHe KPaTHBIX KOPHEH MHOTOUJICHA.

Teopema IllITypma u ee npuMEeHEHHUE TIPU OT/IC-
JICHUM JIeHCTBUTENIbHBIX KOpHEH MHOTO4YIeHa W3
R[X]. Koxiblio MHOTO4IEHOB OT MHOTHX TIE€pEMEH-
HBIX, JIEKCUKOTpa(huIecKoe yIopsA0UeHUE YICHOB
MHoroujaeHa. KoJiplio CMMMETpUYECKUX MHOTOUJIE-
HOB. OCHOBHasi TEOpEMa O CUMMETPUUYECKUX MHO-
ro4IeHax.

BekTophsbie po-
CTpaHCTBa

JIuneiiHas 3aBUCUMOCTb U HE3aBUCUMOCTbH CH-
CTEMBl BEKTOPOB IIPOCTPAHCTBA HaJ IPOU3BOJIb-
HBIM MOJIEM, CBOMcTBa. Kpurepuil moamnpocrpaH-
CTBa, JHHEHHas 000J04YKa. MakcumanbHas JIH-
HEHHO He3aBHcuMas nojcucreMa (6a3a) CUCTEMBbI
BEKTOPOB, paHr. ba3uc BEKTOPHOIro NpOCTPaHCTBA
(moampocTpaHCcTBa), pa3MepHOCTh. MaTpula nepe-
X0Jla OT OIHOT0 6a3uca MPOCTPAHCTBA K JIPYTOMY.
KoopaunaTsl BekTOpa B JaHHOM 0asuce, UX U3Me-
HEHMe MpH nepexoze K apyromy 6asucy. M3zomop-
¢u3M BeKTOpHBIX MpocTpaHcTB. [lepeceuenue u
CyMMa noanpoctpaHcTB. [IpsMas cymma noampo-
CTpPAHCTB.

daxTop-npocTpaHcTBO. JInHEHbIE QyHKIIUY HA
BEKTOPHOM IPOCTPAHCTBE, X ONPENENIeMOCThb 00-
pazamu 6aszuca. ConpspkeHHOE MPOCTPAHCTBO, JTy-
aJIbHBINA 06a3Mc, €CTECTBEHHBIN H30MOPPU3M.

VYcTHBIN
ompoc,
JIOKBUYM

KOJ-

EBKknu0BO M yHUTAp-
HOE MPOCTPAHCTBA

EBKINI0BO MPOCTPaHCTBO, CBOMCTBA CKAaJsp-
Horo npousBeneHusa. Hepasenctso Komm-bywns-
KOBCKOr0. MeTprueckne COOTHOIIEHUSI B €BKIIU]IO-
BOM rnpocTpaHcTBe. OpTOroHagbHas CUCTEMa BEK-
TOpOB, TpOLECC OpTOroHanu3auuu ['pamma-
muara. CymiecTBoBaHHE OPTOHOPMUPOBAHHOTO
6azuca. OpTOroHaJbHOE JIOTIOJIHEHUE K TOIIpPO-
CTPaHCTBY U OPTOTOHAJIbHAS IPOEKLIMS BEKTOPA Ha
MOANPOCTPAHCTBO €BKJIMJIOBA MPOCTpaHCTBA. EB-
KI0B u3omopdusm. OpToHOPMUPOBAHHBIE Oa-
3HUCHI €BKJIMJIOBBIX TPOCTPAHCTB, OPTOrOHAIBHOCTh
MaTpHULIbl MEpexoja OT OJHOr0 Takoro Oasuca K

YceTHbpn
ompoc,
JIOKBUYM

KOJI-

10




JApYroMy. Y HUTapHBIE IPOCTPAHCTBA, II0JIyTOpaIu-
HelfHbIe KOMIUIEKCHBIE (popMbl. MeTpuieckue co-
OTHOILICHHA U BOIIPOCHI, CBA3aHHBIC C OPTOTOHAJIb-
HOCTBIO, B YHUTAPHOM IIPOCTPAHCTBE.

10

Jluneitaple 0TOOpaXkeHUs (omepaTopsl) BEKTOP-
HBIX IPOCTPAHCTB HAJ] OJTHUM U TeM ke rosieM. O0-
pa3 U sIpo JTUHEHHOro OTOOpa)KeHUs, PaHT U Je-
(bekT, UX CBsI3b C pa3MEPHOCTHIO 00JaCTH OIpee-
neHus: oToOpakeHusi. MaTpulbl JTUHEHHBIX OTOO-
pakeHuil (orepaTopoB), UX U3MEHEHHE IIPH Iepe-
Xo7ie K Ipyrum 6a3ucam. [IpocTpancTBO TMHEHHBIX
oroOpakeHHid, anredpa JHMHEHHBIX ONEpaTopoOB,
[OJIHAsl JIMHEMHasi rpynna HEBBIPOKICHHBIX JIH-
HEeHBIX omepaTopoB. M3omopdusm mpocTpaHCTB
JTUHEHHBIX 0TOOpaKEHUH U MPSMOYTOJIbHBIX MaT-
put. M3omopduzm anreOp (MOJHBIX JIMHEHHBIX
TPy HEBBIPOXKACHHBIX ) IMHEUHBIX OTEPaTOPOB U
KBaJpaTHBIX (HEBBIpOXKACHHBIX) MaTpuil. Co0-
CTBEHHbBIC 3HAYEHUS U COOCTBEHHbBIE BEKTOPHI JIU-
HEWHBIX onepaTopoB. /lnaroHanu3upyemsie onepa-
TOpPBI. XapaKTEpUCTUYECKUM MHOTOWIEH oOnepa-
topa. Teopema ["'ammiibroHa-Kanu. MuHuManbHbIA
MHOroujeH oneparopa. JKopaaHoBa HOpMallbHas
¢dopma OKH®D) matpuiisl oneparopa.

WMHBapuaHTHbIE MOANPOCTPAHCTBA JMHEHHOIO
olepaTopa, pa3joXKeHHe NIPOCTPAHCTBA B MPSIMYIO
CYMMY MHBAapUaHTHBIX NOANPOCTpaHCTB. IIpsamas
CyMMa JIMHENHBIX orepaTopoB. KopHeBsle moampo-
CTpPaHCTBA JIMHEMHOTO ONEpaTopa, AEHCTBYIOIIETO
Hajg nosnieM C. PasnokeHue mpocTpaHCTBa B Ipsi-
MYI0 CYMMY KOPHEBBIX HOJIPOCTPAHCTB JIMHEH-
HOTO orepaTopa. AITOpUTM HaXoXXJIeHus 0azuca, B
KOTOpPOM MaTpHlia JUHEHMHOIrO oIeparopa HMEET
KH®. Munnmansusiii MHOrouneH u XKH®. Kpu-
TEPUM IMArOHAIM3UPYEMOCTU JIMHEHHOro omnepa-
TOpa, ACHCTBYIOLIETO B MPOCTPAHCTBE HAJl MOJIEM
KOMIUJIEKCHBIX YHCe.

YcTHbII
ompoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHUe€ IMOJAro-
TOBKH zo-

Ki1ajga
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Jluneitaple  oToOpa-
KCHUA BCKTOPHBIX
MPOCTPAHCTB
JIuneitnbie orepa-
TOPbl E€BKIIUJIOBBIX U
YHHUTAPHBIX po-
CTPaHCTB

ConpsipkeHHOE 0TOOpakeHHe (omeparop) YHH-
TapHBIX (€BKJIMJOBBIX) MPOCTPAHCTB, €ro Cyllle-
CTBOBaHHE U €JMHCTBEHHOCTH ISl TAaHHOTO JINHEH-
HOTo OoTOOpaxkeHus (oneparopa). MaTpuna conps-
KEHHOT0 oIleparopa B OPTOHOPMHUPOBAHHOM Oa-
3uce, cporctBa. Teopema Illypa nmga nuHEWHOTO

YceTubin
ompoc,
JIOKBUYM,

KOJI-

KOHTPOJIMPO-

11




oreparopa YHUTapHOTO IpocTpaHcTBa. Hopmaib-
HBI OMepaTop YHHUTAPHOTO MPOCTPAHCTBA, CYIIE-
CTBOBaHHE JJIsl HEro 0a3uca U3 COOCTBEHHBIX BEK-
TOPOB. YHUTAapHbIA OIEpaTOp YHUTAPHOTO IIPO-
CTpaHCTBa, KpUTEPUN YHUTAPHOCTH OllepaTropa B
TEPMHHAX €ro COOCTBEHHBIX 3HAYEHHUU; Ipyrue
KpUTepuu. DPMUTOB (CaMOCONPSIKEHHBIN) ornepa-
TOp YHUTAPHOTO MTPOCTPAHCTBA, KPUTEPUH IPMUTO-
BOCTH OIIEPATOPA.

[TonoxuTtenbHO (HEOTPUIIATEIIHHO) ONPECIICH-
HBIE )PMUTOBBI OIIEPATOPHI, CBOICTBA. ApupmeTH-
YeCKHil KOpeHb M3 HEOTPHIATEIBHO OINpE/IeICH-
HOTO 3pMHUTOBa omepaTtopa. PaznoxxeHue yHurtap-
HOTO (€BKJIMJI0BA) IPOCTPAHCTBA B IPSIMYIO CYMMY
sJipa JaHHOTO JIMHEHHOTO orepaTopa u obpasa co-
MPsHKEHHOTO K HeMy orepaTtopa. buopronopmupo-
BaHHbIE 0a3UChl YHUTApHOTO (EBKJIMIIOBA) IPO-
CTPAHCTBA, CBSA3b MEXKAY MaTpUIIAMH OIlepaTopa 1
COIPSDKEHHOTO K Hemy ormeparopa. IlocTpoenue
CHHTYJISIPHBIX 0a3UCOB JUTSI JIMHEHHOTO 0TOOpaske-
HUS YHUTAPHBIX IPOCTPAHCTB. Pa3nokeHust TnHe-
HBIX OIEPaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

BaHHUE IIOATO-
TOBKHU Jo-
Kjazaa

12

KBanpatuunbie
bopMbI

KBagpatuunas popma, ee matpuna. izmMenenue
MaTpUllbl IPU JMHEHHOM IMpeoOpa3oBaHUU MEepe-
MeHHBbIX. [IpuBenenne kBagpaTuuHoi Hopmbl K Ka-
HOHMYECKOMY BUly. HopmanbHbIi BUT KBaipaTH-
HOM (OpMBI, SKBUBAJEHTHOCTh KBaJIpaTHUYHBIX
¢dopM. 3aKOH MHEPLMU AEHCTBUTEIBHBIX KBaJpa-
THUHBIX (opM. Pacmanarommecss KBajpaTHUHBIE
¢dopmbl. [1o10)KUTENBEHO U OTPULIATENBHO ONpese-
JICHHbIE KBaJpaTH4Hble (OopMbl, KpuTepuilt Cuib-
BecTpa. [IpuBenenue kBaapatuyHoil Gpopmsl K Ka-
HOHUYECKOMY BHY C ITIOMOIIBK OPTOrOHAJIBHOTO
npeoOpa3oBaHus EPEMEHHBIX.

[TonsiTre 0 moNMMIMHEWHON (PYHKITUN HAa BEKTOP-
HOM mnpocTtpaHcTBe. [IpencraBnenue moaunnHen-
HOW (YHKIMH B BHJE NOJMIMHEHHON (opmbl B
¢ukcupoBaHHOM Oasuce mpocTpaHcTBa. JIuHew-
Hble, OWJIMHEHHBIE M IMOJyTOpAIUHEHHbIE (QYHK-
uy, ux (opmel. Cummerpuyeckue GopMbl U HX
CBSI3b C KBaJIpaTHUHBIMH (POpMaMH.

YcTHBIN
ompoc, KoJ-
JIOKBUYM,
KOHTPOJIUPO-
BaHME TIOATO0-
TOBKH Jo-
KJ1aga

12




13

Hauana reopuu uncen
U TEOPUHU KOHEUYHBIX
MOJIeH, BEIYUCIIUTCIIE-
HbBIC aCIEKTHI.

Kommnbrotepnas anrebpa. /lenenue ¢ ocraTkom
u 0e3 ocTaTKa B KOJIBIIE LENbIX YHACEN. AJIITOPUTM
EBkmuna. OcHoBHast Teopema Apu(METHKH.
Oynkuus Oiliepa, €€ cBoiicTBa. Teopusi cpaBHe-
HUil menbix uucen. Teopembl depma, Diinepa,
Bunbcona. I'peko-kuTtaiickas Teopema 00 ocTat-
kax.  HekoTopele TEOPETHUKO-YKMCIIOBBIE aJro-
PUTMBI.

Koub110 k1accoB BeiueTOB, Kputepuid noiis. Ko-
JMYECTBO JIEMEHTOB KOHEYHOro nojisi. CyiecTBo-
BaHUE U €IUHCTBEHHOCTh KOHEUHBIX mojeil. [Tons
lNaya. MynbTUIUIMKAaTUBHAS TpyIIla KOHEYHOIO

nonst. Koneunoe I10JIC, aJITOPUTM €T0 ITIOCTPOCHMU L.

YceTHbIi
omnpoc, KOH-
TPOJIb MOJrO-
TOBKH Jo-

KJaja.
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OCHOBBI
TPy

Teopuu

I'pynmounasl, UX BUABI U IPUMEPHL., AITOPUTM
olpeliesieHus] BUAa TPyNIouAa Mo ero Tabiuue
Koin. [loncTaHoBKM N-H CTENEHU, UX YMHOKECHHE
U pa3iauuHble BuAbl 3anucu. CummeTrpuyeckas u
3HaKOIIEpEMEHHasl Tpynnbl IOACTaHOBOK. [lox-
rpymma Tpymisl, Ja-
rpaMMa IOATPYIIT KOHEYHOM IpYIIbI, aIrOPUTM
HaXO0XACHUS MOATPYNI KOHEUHOM Ipynmsl IO €€
tabmuue Koau. Ilopoknaromiee MHOXKECTBO 3iie-

MCHTOB TI'DYHIIBIL. TeopeMa O BHUIC OJJICMCHTOB

KpUTEpUN MOArPYIIIBI,

TPYIIIBI, TOPOKAEHHOMN TaHHBIM MHOKECTBOM 3JIe-
MEHTOB. AJITOPUTM OIHMCAHMS IEMEHTOB I'PYIIIBI,
MOPOXKAEHHOW JTaHHBIMU IIOACTaHOBKaMH. H30-
Moppusm rpynm, anroputM Ksaam HaxoxaeHus
IpyMIbl TOJCTAHOBOK, M30MOP(HON JaHHOW KO-
HeyHOoU rpymnme. CMeXHblEe KJIAacChl TPyNIbI 10
MOATPYIIE, CBOMCTBA U IpuMepsl. Teopema Jla-
IpaHka 11 KOHEeYHbIX rpymnil. ITopsanok snemenra
rpynnsl. Llukinndeckue rpynnsl ¥ UX NOATPYIIIIBL.

IIpssMmoe mpowusBeneHHE TPYIIL. Y TBEPKIACHUS
00 MHBapHaHTaX KOHEYHbIX aOeNeBbIX Ipymil. AJ-
TOPUTM OINHUCAHMS C TOYHOCTHIO 10 U30MOp(pHU3Ma
BCEX KOHEYHBIX a0eleBBbIX TPYII 33JaHHOTO IO-
paaxa.

YcTHBIN
ompoc, KOH-
TPOJIb TOJTO-
TOBKHU Jo-

Ki1ajga.

15

Heiicteus rpynm Ha
MHO>€ECTBaX.

JleiicTBue Tpymnibel Ha MHOXECTBE (JeHCTBHE
TPYIIIBI MOJCTAaHOBOK HAa MHOECTBE CHMBOJIOB,
NEHCTBUS CIIBUTAaMH U CONPSKEHUSIMU Ha MHOXe-
CTBE 3JIEMEHTOB Ipymibl). OpOUTHI IpU 1EHCTBUN
TPYIIIBI HA MHOKECTBE, CBOMCTBA U pumepsl. CTa-

YcTHbBIH
oTpoc, KOH-
TPOJIb TOJTO-
TOBKH Jo-

KJaja.

13




OUITM3aTOP CUMBOJIA, MOUTHOCTH OpOuThl. Konnye-
CTBO OpOMUT IpU JECHCTBHM KOHEYHOH TpyIIbI Ha
KOHEYHOM MHOXkecTBe. COonpspkeHUEe 3JIEMEHTOB
IpyNIbl, CBOMCTBA CONPSDKEHHUS, KIJIACCHI CONpPS-
KEHHOCTH, LICHTPAIU3aTop daeMeHTa rpynmsl. Co-
IPsDKEHHUE NMOACTaHOBOK. LleHnTp rpynnel. Beramuc-
JIUTEIIBHBIE AJITOPUTMBI, CBSI3aHHBIE C ACUCTBUAMMU
KOHEYHBIX I'PYII Ha KOHEYHBIX MHOXKECTBAX.

ConpspkeHre MOArpYII TPYIIbI, KIacChl CO-
NPsLKEHHBIX TOATPYIIL, HOPMAJIW3aTOP NOATPYIIIbI
B rpynie. Teopema CuinoBa 11l KOHEUHBIX TPYIIII.
WNnmoctpanus teopembl CuiloBa Ha rpynmnax ma-
JIBIX MTOPSAJIKOB U AJITOPUTMBI, CB3aHHBIE C 3TOU TEO-
pemoii.

16

dakToprpynmnsl U ro-
MOMOP(U3MBI TPYIIII.

HopManbHasi moArpymnmna rpymnisl, 3KBUBaJICHT-
HbIe onpeneneHud. PakTop rpymna, OnpeacIcHue
n npuMepbl. KOMMyTaHT rpymmbl, KpUTEPUH €ro

VYcTHBIN
ompoc, KOH-

TPOJb MOJrO-

BJIOXEHHS B MOArpymnmy. 'oMoMOp(u3MBbI rpym, | TOBKH  J0-
cBoiicTBa. SAnpo u 0O6pa3 romomopdusma. OCHOB- | Kilaja.
Has Teopema 0 romomopdusmax rpymm. Hekoro-
pBI€ BBIUMCIIUTEIBHBIE AITOPUTMBI, CBA3aHHbBIE C
HOPMAJIbHOCTBIO MOJATPYIIl U roMoMopdu3mMaMu
IpyMIL.
CBobOoanas rpynna F,. 'pynna, 3amannas no-
POXIAIOMIMMH 3JIEMEHTAMH M ONpPENEISIIOIINMMHU
COOTHOILIEHUSIMH, aITOPUTM HAXOXKICHMS MOPOK-
JAIOIIMX 3JIEMEHTOB M30MOpP(HON K HEW rpymImbl
IIOJICTAaHOBOK.
2.3.2 3aHATHA CEMMHAPCKOI0 THIIA
He npeagycMmoTpeHsl.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne | HaumenoBanue pas- | Coaeprkanue pasaesia ®opma Te-
n/m | aeja KYLIEro KOH-
TPOJIA
1 | Cucrembl nHHEHHBIX Meron TI'aycca pemenus cucremsl auHENHBIX | [IpoBepka
ypaBHenuit (CJIIY) ypaBHenuit (CJIY). Anroput™m HaxoxaeHus (yH- | TOMAITHETO
JAMEHTAILHOM COBOKYNHOCTH PELIEHUI CUCTEMBI | 3a/laHus,
JTUHENHHBIX oHOpOoAHBIX ypaBHeHUH (CJIOY). An- | KoHTpoIbHAS
TOPUTM HaXOXJIEHUS] OCHOBHOM CUCTEMBI peleHuit | pabora.

CJIy.
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Martpuust HaxoxeHue panra mMarpunsl ¢ Iomousto aie- | IIposepka
MEHTapHBIX IpeoOpa3oBanuii Hax ee pagamu. Ore- | JOMaIlIHero
pauuy HaJ MaTpULAMU: CIOKEHHME W BBIYUTAHHE | 3aJlaHUS,
MaTpull, yMHOKEHHE MATPHUIl HA YHCIIA U YMHOXKE- | KOHTPOJIbHAs
HUE MaTpULL. pabora.

Onpenenurenu IlepecTtanoBKM N CHMBOJIOB, X 4eTHOCTB. Iloa- | IIpoBepka

CTAHOBKH N CUMBOJIOB, UX YETHOCTh U HEYETHOCTD. | JIOMAIIHETO
Brruucnenue onpenenuTensi ¢ NOMOILIBIO 3JIEMEH- | 33JlaHus,
TapHBIX IIPeoOpa3oBaHuil Hall ero psaaMu. Pasno- | KOHTpoJIbHAs
YKEHUE OTpEeNeTUTENs o cTpoke (cronodiy). Ilpu- | pabdora.
MeHeHue GopmMyisl 00paTHO# MaTpulbl. [Ipumene-
Hue Teopemsl Jlamaca. [Ipasuiio Kpamepa peuie-
Hus onpeaenennon CJIY. Meton okaliMiieHUs] MH-
HOPOB HAXOXJICHUS PaHTa MaTPUIBI U 0a3UCHOTO
MuHopa. O6061meHHoe npaBuio Kpamepa pemenus
npou3BosbHOM CJIY.

OTto0paxkeHuss MHO- [IpeoOpazoBanus MHOXecTBa, ux (opmansHas | [IpoBepka

JKECTB 3alUCh U YMHOXeHUe. [101CTaHOBKH MHOKECTB, MX | JOMAILHErO
¢dbopmanpHas 3amuch, YMHOXXEHHE IIOJCTAHOBOK. | 33/IaHUS,
Enunnunas u oOpatHas OJCTaHOBKHU. KOHTPOJIbHAS

pabora.

Anrebpanueckue cH- 3anaun Ha kinaccudukanuio rpynmnouaos. Tad- | [Ipoepka

CTEMBI muna Komu rpynmomnpaa, npumepsl. Onepanuu B | TOMAaIIHErO
CUMMETPUYECKOM MOHOMJIE NMpeoOpa3oBaHUi U B | 33JaHuS,
CUMMETPUYECKON  IpylIe  IMOACTAHOBOK  N- | KOHTPOJbHAsS
3JIEMEHTHOT0 MHOecTBa. Knaccudukanus kozeu. | padora.
[Ipumepbl BEKTOPHBIX MPOCTPAHCTB U anredp Hajl
MIPOU3BOJIBLHBIMH MOJISIMH.

KommuiekcHble 4ymcna HeiictBus Hag KU B anre6pandeckoit popme u | [IpoBepka

(K9) B Tpuronomerpuueckoit ¢popme. Bozsenenne KU B | nomarrsero
CTENeHb C HCHOJb30BaHHEM (opMynsl MyaBpa. | 3aaaHus,
JenictBus Haa KY B KOMIUIEKCHOM MJIOCKOCTH C TIO- | KOHTPOJIbHAA
MOILBIO UPKYJISA U auHeiku. V3Bneuenune kopHelt | padbora.
m3 KY. Ortpickanne mnepBoOOpa3HbIX KOpHEH u3
€UHULBIL.

MHOro4JIeHsbI Onepanuu HaJ MHOTOWIEHAMH ¢ OJHOW mepe- | [IpoBepka
MEHHOH. J[es1eHne ¢ 0CTaTKOM B KOJIBLIE MHOIOUJIE- | JOMAIIHErO
HOB. Anroput™ EBknmpaa naxoxaenus HOJl muo- | 3amanus,
rowieHoB. Cxema ['opHepa u ee mpuMeHeHHs. 3a- | KOHTPOJIbHAs
Jauu Ha mpuMeHeHue ¢opmyn Buera u moctpoe- | pabora.

HH€ MHTEPHOJALMOHHOIO MHOTrowIeHa Jlarpanxa.
ANTOPUTM OTHENEHUS KPAaTHBIX KOPHEH MHOIO-
YJICHA.
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8 BexTopHbie npo- 3ajaun Ha MpUMEHEHHE Kputepus mnoanpo- | [Iposepka

CTpaHCTBa CTPaHCTBa BEKTOPHOIO MpocTpaHcTBa. OTHICKAHUE | JOMALIHETO
MaKCHUMAaJIbHOM JIMHEHHO HE3aBHUCHUMOM IIOACH- | 3aJaHHS,
cTeMbl (0a3bl) CHCTEMBI BEKTOPOB U JINHEHHBIX BbI- | KOHTPOJIbHAsS
paKEHUII BEKTOPOB CHCTEMBbI 4Yepe3 BEKTOphI | paboTa.
HalnenHoi Oaspl. OTeIicKaHuWe Oasuca JIMHEHHOH
000JIOUKH U KOOpJAMHAT BEKTOpa B 3aJjaHHOM Oa-
3uce. [loctpoenne MaTpuubl nepexoaa OT OAHOTO
6a3uca npocTpaHcTBa K apyromy. Haxoxxnenue xo-

OpAMHAT BEKTOpa B pa3IMUHbIX Oa3ucax. Haxoxme-
Hue Oa3uca CyMMbl M IIEPECEUYEHHUs MOAMNPO-
CTPAHCTB apU(PMETHUECKOTO MPOCTPAHCTBA CTPOK.
9 EBknu0BO 1 yHUTAp- IIpouecc oproronanuzanuu I'pamma-llImunra. | IIpoBepka
HOE MPOCTPAHCTBA HaxoxzaeHue OpTOHOPMUPOBAHHOTO Oa3uca JH- | JOMAIITHETO
HelHoM o0onouku. OtTbickaHue Oaszuca OpPTOro- | 3a/laHus,
HaJlbHOE JOIOJIHEHUE K JHMHEWHOH O000J0UYKe. | KOHTPOJIbHAS
HaxoxaeHue opToroHaabHOM MPOEKIMU U OPTOro- | paboTa, KOH-
HaJIbHOM COCTaBJISIIOIIEH BEKTOpa Ha MOAINPO- | TPOJIb MOJrO-
CTpPaHCTBO. TOBKH  JO-
KJIa/1a.

10 | JIuneiinsle oTOOpa- [Toctpoerne marpuibl JHUHEHHBIX oToOpaxe- | [IpoBepka
KEHHs  BEKTOPHBIX | HUH (omepaTtopoB). Vi3MeHeHHe MaTpuIsl 0TOOpa- | JOMAIIHEro
MIPOCTPAHCTB XKeHHs (omeparopa) mpu nepexone K ApyruM 0aszu- | 3a/1aHusl,

caM. OTbICKaHME COOCTBEHHBIX 3HAYEHUH M COO- | KOHTPOJIbHAs
CTBEHHBIX BEKTOPOB JIMHEHHBIX OMNEpaTopoB. | paboTa, ciy-
HaxoxzaeHne XapakTepUCTHYECKHII MHOIOWIEHA | IIaHWE  J0-
Matpulbl (omeparopa). Teopema I'amunbToHa- | Kiaja.

Ka7u u ee npuMeHeHue U1t Hax 0k JIeHust 00paTHOM

Matpulibl. OThICKaHWE MHUHHUMAJIbHOTO MHOTO-

yieHa matpullbl (omeparopa). KopueBrbie moampo-

CTpaHCTBAa OTHOCUTENBHO JMHEHHOIro omeparopa.

Onpenenenne BuAa >KOPAAHOBOM HOpPMaJbHOU

(opMBI MaTpHIIBI OIIEpaTOpa.

11 | JIuneiinble ornepa- IToctpoenne matpuubl conpsbkeHHOro omnepa- | [Iposepka
TOpPbl €BKJIMJOBBIX U | TOpa B 3aJlaHHOM Oa3zuce YHUTApHOIO WJIM €BKJIH- | IOMAIlIHEro
YHUTAPHBIX mpo- | moBa mpoctpaHcTBa. OThickaHWe Oa3nuca W3 co0- | 3a/JaHus,
CTPaHCTB CTBEHHBIX BEKTOPOB JUIsl HOPMaJIbHOTO OrepaTopa | KOHTPOJIbHAS

YHUTapHOro mpocTpaHcTBa. Knaccudukanus omne- | pabora, KOH-

paTopoB YHUTApHOTO (3PMHUTOB M YHHUTAPHBIN) U | TPOJIb MOJTO-

€BKJIMJIOBA (CHMMETPUYECKHI U OPTOTOHAJIBHBIN). | TOBKM  JI0-
KJIa/1a.

12 | KBagpaTtuunbie IIpuBenenue kBaapaTuyHOW (Gopmbl K KaHOoHHYe- | [IpoBepka
bopMbI CKOMY, a 3aT€M M K HOPMaJIbHOMY BHUJY METOJIOM | JOMAaIIHETro

Jlarpana. OTbICKaHUE WHIEKCOB WHEPIIUU U CUT- | 3aJIaHUs,
HaTyphl JAEUCTBUTEIHHONW KBaJpaTUYHON (OPMBI. | KOHTPOJIbHAs
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Paznoxenue kBagpaTHuHON (HOPMBI B IPOU3BEIC-
HUE JBYX JUHEWHBIX (Qopm. [IpumeHnenue kpute-
pus CunbBecTpa Ul IMOJIOKUTEIBHO U OTpHULA-
TEJIbHO OIPEICIICHHBIX JACHCTBUTEIBHBIX KBaJpa-
THYHBIX ¢Gopm. I[lpuBeneHue AEUCTBUTEIHHOM
KBaJpaTU4YHOM (HOpMBI K KAHOHUYECKOMY BHJy C
IIOMOILIbI0 OPTOTOHAJILHOTIO IpeoOpa3oBaHUs Iie-
PEMEHHBIX.

pabota, KOH-
TPOJIb TOATO-
TOBKH  JO-

Ki1ajga.

13

Hauana Teopuu uucen
U TEOPUU KOHEUYHBIX
MOJIeH, BEIYUCIIUTCIIE-
HBIC aCIICKThI.

Jenenue c octaTkoM U 0e3 OCTaTKa B KOJIbIIE 1ie-
IpIX uucen. Anroput™m EBKiMIa HaxoXIEeHUS
HOJ u ero nuneitHoro BelpaxkeHHs. OCHOBHas
TeopeMa apu(pMETHKH, aNTrOpUTM NPEACTABICHUS
HaTypaJIbHOI'O 4YuCla B KAHOHHYECKOM BHJE.
Haxoxnenne 3naueHnid pyHKImu Dumepa JUIs JaH-
HBIX HaTypaJbHBIX YMCEJI, aJITOPUTMUYECKAs pea-
nu3aius. CpaBHUMOCTBh LEIBIX YHCEN IO HaTy-
panbHOMY Moaynwo. PerieHue ITMHEHHBIX CpaBHE-
Huii. [IpumeHeHune Teopembl Diepa (Maliol Teo-
pembl @epma). [Ilpumenenue kpurepus Bunbcona
JUISl IPOBEPKH ITPOCTOTHI HATYPAJIBHOTO yuncina. Pe-
LICHUE CHCTEMBI JIMHEWHBIX CPAaBHEHHMM C OJHOU
HEU3BECTHOM C MOMOILIBK I'PEKO-KUTAUCKON TEO-
pembl 00 OcTaTKax, aITOPUTMUYECKAs pealn3ariysl.

Pemenne anreGpandeckux ypaBHEHUH Haj
KOJIBLIOM (IT0JIEM) KJIacCOB BblueToB. Hempusoau-
MBI€ MHOI'OYICHBI HaJ IIOJIEM KJIACCOB BBIYETOB,
IIOCTPOECHHUE HENPUBOJUMOIO MHOIOWIECHA 3aaH-
HOM CTENeHU. AJNTOPUTM MOCTPOCHUS KOHEYHOTO
moJis 3aJaHHoro nopsaka. OnucaHue U KOMIIbIO-
TEepHasl pealn3alus  AITOPUTMOB CIIOXKEHUS H
YMHOXKEHHUSI DJIEMEHTOB 33JaHHOTO KOHEYHOIO

T10JI4.

[IpoBepka
JIOMAITHETO
3a/1aHus,
KOHTpPOJIbHAS
paborta, KOH-
TPOJb MOJTO-
TOBKH  JO-
KJIa/1a.
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OCHOBBI
TpyML.

TEOpUHU

Omnpeznenenue BUa rpymnmouaa mo ero tadiuue
Konu. YMHOXeHHe, BO3BEIEHHE B CTEMEHb M CO-
NpsDKEHHE MOJCTaHOBOK N-U CTereHH. AJNTropUTM
HaXO0XJACHUS TOJATPYII TPYIIbI, 3aJaHHOW Ta0IH-
ueit Kamu. M3o0pakenne quarpamm NoArpymin He-
KOTOPBIX TPyHn MaybIX NOpsAakoB. [IpuMeHeHue
MIOATPYIIII
LIUKIMYECKON TPYNIBI 33aHHOTO MopsiaKa. Anro-
PUTM HaXO>XKACHUS MOATPYIIIbI, TOPOKIEHHON 3a-

ajroputMa IOCTPOCHUA OUArpaMMbI

JAHHBIM MHOKE€CTBOM JJIEMEHTOB TPYIIBI C U3-
BECTHOM jauarpammoil moarpynm. Pa3z0uenue
TPYIIIBI HA JIEBBIE U MPABBIE CMEXHBIE KIJIACCHI 110
JAHHOM MOArpynIe.

IIpoBepka
JIOMAIITHETO
3a/laHus,
KOHTpPOJIbHAs
paborta, KOH-
TPOJIb MOATO-
TOBKU  JO-
KJIa/1a.
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OnpezneneHyue CUCTEMbl HHBAPUAHTOB MPSMOTO
MPOU3BEACHNS KOHEUHBIX LUKIMYECKUX TPYIIIL.
ANTOPUTM ONHMCAHUS C TOYHOCTBHIO JO H30MOP-
(u3Ma Bcex KOHEUHBIX a0eNIeBBIX TPYII 3aJaHHOTO
HopsizIKa

15

HelictBuga rTpynmn Ha
MHOECTBAaX.

JlelicTBMEe 3aJaHHOM TPYIIIbI MMOJCTAHOBOK Ha
MHOECTBE CUMBOJIOB, OIIUCAHKE OPOUT MPU TAKOM
JNEHCTBUHM M CTaOWUIM3aTOPOB HEKOTOPBIX CHUMBO-
JIOB, HJUTEOCTPAIUSI TEOPEMbI O MOIITHOCTH OPOUTHI
u jeMMbl bepHcaiina o konmuecTBe opout. Jleii-
CTBHE 3aJJaHHOM I'PYNIIBI HA MHOKECTBE €€ 3JIEMEH-
TOB CABUTaMH (CIIpaBa U CJE€Ba), ONMMCAHUE OpOUT
MIPU TaKOM JIEHCTBUU U CTaOWUIM3aTOPOB HEKOTO-
PBIX CHMBOJIOB, MJLTIOCTPAIIS TEOPEMBI O MOIIIHO-
CTH OpOUTHI U JIEMMBI O KoJlnyecTBe opOuT. Jlew-
CTBHUE 3aJIaHHOM TPYIIIBI TIOJICTAHOBOK HA MHOXE-
CTBE €€ DJIEMEHTOB COMNPSIKEHUSMU, OINUCAHUE
KJIACCOB COMPSDKEHHOCTU M IIEHTPAJIU3aTOPOB He-
KOTOPBIX 3JIEMEHTOB T'PYIIIIbI, WILTIOCTPAIUS TEO-
peEMBl O MOIIHOCTH Kjacca COMNPSHKEHHOCTH H
JEMMBl O KOJHMYECTBE KIIACCOB COMPSHKEHHOCTH.
HaxoxaeHnue neHTpa 3aJaHHOM TPYTIIIbL.

JleticTBre 3aaHHOM IPpyIb (ITOJACTAHOBOK) CO-
MPSDKEHUSMHA Ha MHOXKECTBE €€ TOATPYIII, OIHca-
HUE KJIACCOB COMPSKEHHBIX MOATPYII MPU TAaKOM
JNEUCTBUM W HOPMAJIU3aTOPOB HEKOTOPHIX TMOJ-
IpymL,
KJIacca COMPSKEHHBIX MOArPYNI U JeMMbl bepH-
caiijia 0 KOJINYeCTBE TaKUX KiaccoB. HaxoxneHue

HWINTIOCTpanusa TCOPEMbI O MOMIIHOCTH

JJIEMEHTOB CWJIOBCKUX p-IIOATPYIII B JaHHBIX
rpymnmnax (KOHeYHbIX a0esIeBbIX IPYyIIax U rpymnmnax
MOJICTAHOBOK MaJIbIX MOpPsAKOB). Miumoctpanus
BCEX MONOXKeHU TeopeMbl CuiioBa. AJroput™M
HaxO0XJICHHsI IIPUMApHBIX CHJIOBCKUX IOATPYIII

rpynnsl 3agaHHoi Tabmuneit Koanu.

IIpoBepka
JIOMAIITHET 0
3a/1aHusl,
KOHTPOJIbHAS
pabora, KOH-
TPOJIb MOJITO-
TOBKU  JO-
KJIa/1a.
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@akTOprpynisl U ro-
MOMOP(HU3MBI TPYIIIL.

HaxoxneHne HOpMalibHBIX TOATPYII 3aaH-
HeIX rpyni. [loctpoenue dakroprpymnm. Haxoxae-
HUE KoMMyTaHTa rpynnbl. IIpoBepka naHHOTO
0TOOpakeHHsI TPYII Ha TOMOMOP(hHU3M, HaXOXKIe-
Hue o0paza u sipa 3Toro romomopdusma. Hekoro-
PBIC BBIYUCIIMTCIBHBIC aJITOPHUTMBI, CBA3AHHEBIC C
HOPMaJbHOCTHIO TOATPYNI MU TOMOMOP(PHU3MaMU

TPyIIL.

IIpoBepka
JIOMAIIHETO
3a/1aHus,
KOHTpPOJIb
MIOATOTOBKH
JIOKJIaJa.
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B rpynrie, 3aaaHHON MTOPOXKIAFOMIUMHU 3JIEMEH-
TaMH U ONPEACIISIOIIUMHA COOTHOUIEHUSIMU, HAUTU
LIEHTP U KOMMYTaHT, & TaKX€ HAlTH CUCTEMY I10-
POXKIAOMKMX 3JIEMEHTOB TPYIIIbI IMOJCTaHOBOK,

n30MOp(GHON UCXOTHOM TpyIIIe.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThl HE IpeyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHMUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECIICYCHUST TUCITUTUIUHEI I10
BBITNIOJTHEHUIO CAMOCTOSTEIHHOU pabOThI

3

1. Meroauueckue yka3zaHus JUIsl IOJATOTOBKU K 3aHATHAM JIEKLIUOH-
HOT'O M CEMMHApCKOIo TUIa. YTBepxkJeHbl Ha 3acenaHuu CoBera
¢dakynpTeTa MareMaTMKu M KommbioTepHbIX Hayk D®I'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

2. Meronuyeckne yKa3aHHs MO BBITIOJIHEHUIO CAMOCTOSTEIHLHON
paboTbl oOyvaromuxcs. YTBepkJIeHbl Ha 3acenanuu Cosera da-
KyJlbT€Ta MaTeMaTUKHM W KommbloTepHbIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

3. Meronuueckue yka3aHus IO MOATOTOBKE dcce, pedepaToB, Kyp-
COBBbIX pa0boT. YTBepx/aeHbl Ha 3acenanuu CoBera (pakynbreTa Ma-
TeMaTUKU 1 KoMibloTepHblXx Hayk PI'BOY BO «KyoI'Vy. IIpoto-
koi Ne 51 ot 05 mas 2022 .

e Bug caMoCTOSITEIIb-
B HOI pabOThI
1 2
1 [lonroToBka K TEKy-
IeMy KOHTPOJIIO
9 Brimonnenue nado-
" | paropHbIX paboT

YTBepkaeHs! Ha 3aceanuu CoBera pakyabTeTa MaTEMaTUKHU U KOM-
npioTepHbIX Hayk PI'BOY BO «Ky6I'Y». ITpotokon Ne 5 ot 05 mas
2022 .

Mertoauueckue YKa3aHus 110 BBIITOJIHCHUIO na60paT0pHHx pa60T.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YuCiIa MHBAJIUAOB M JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist v1n ¢ HapyIIeHUsSIMH 3PEHUS:

— B mieyaTHOU popme yBeTHMUEHHBIM HIpU(TOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

JIist i1l ¢ HapyLIEHUSIMH CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JIaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-

Haromuxcs.
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3 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

K o0pazoBaTenbHbBIM TEXHOJOTUSM OTHOCSTCS JIEKLMH, JIaDOpaTOpHbIE 3aHATHUS, KOH-
TpOJIbHBIE PAaOOTHI, KOJJIOKBUYMBI M 9K3aMEeHbI. B TedueHue cemecTpa CTyIeHThI pelaoT 3a/1a4H,
YKa3aHHbIE IIpenojaBaTesieM, K KaKIOMY [IPaKTUYECKOMY 3aHATHIO. B Kax10M U3 NepBBIX TpeX
CEeMECTPOB MPOBOAMUTCS KOJUIOKBUYM IO TEOPETUUECKOMY MaTepHaly U KOHTPOJIbHBIE paOOTHI 1O
IIPAKTUYECKOMY MaTepHaly. DK3aMeH CHAETCs CTYAEHTOM TOJIBKO IOCIE PELIEHUs 3aJaHUN KOH-
TPOJIBHBIX PA0OT U BBITOTHEHUS PabOTHI IO CAMOCTOSATEIILHOMY H3yYSHHIO MPEI0KEHHBIX TIpe-
noJiaBaTesieM pas3zesioB Kypca. B Xoze JeKIMOHHBIX U MPAKTHUECKUX 3aHSATHI MpearnonaraeTcs
HCIIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTHH (Mpe3eHTaluu 10 HEKOTOpsIM TeMaM Kypca). Cry-
JIEHTBI BTOPOTO Kypca (B TPEThEM U YETBEPTOM ceMecTpe) OoJiee akTUBHO HaYMHAIOT paboTaTh ¢
COBPEMEHHOM Hay4YHO MaTeMaTHUECKOI TUTEpaTypoil 1o ainredpe 1 ee MpUI0KEeHUsIM, CaMOCTO-
ATEJIHHO TOTOBSI JOKJIAJbI IO OINpeIelIeHHON TeMaTuke (yKa3aHHON B MyHKTe 2.3 BO BTOPOM ab-
3a1e cofep KaHusl TeMbI) Kak Ha MPaKTHUECKUE 3aHATHUSAX, TAK U B (hopMe MICbMEHHOTO OTYEeTa.

K O6paSOBaT€HBHBIM TCXHOJIOTHUAM TAKIKC OTHOCATCS MHTCPAKTHBHBIC MCTOAbI 06y‘lCHI/I5{.
HHTepaKTI/IBHOCTB nogavu Marepuaja 1o JUCHUIIIINHE <<qDYHI[aMCHTaJII)Ha$I M KOMIIBIOTCPHAaA aJi-
re6pa» mnmpearnogaract HE TOJIbKO B3aHMOHCﬁCTBHH BUJa «IIperoAgaBareiib - CTYACHT» U «CTYICHT
- [IpernoaaBaTeyib», HO U «KCTYACHT - CTYACHT». Bce st BUJIbI B3aHMOI[€i/JICTBH$I Xopomo gocrura-
FOTCA IPU U3JI0KCHUUN MaTCpHralia, KaK Ha JICKHMOHHBIX X Ha IPAKTUYCCKUX 3aHATUAX B XO04€ THUC-
KYCCI/II?I HJIX K€ B ITPOLECCE JOKJIAA0B C UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.

3.1. luckyccust
B03M0OKHOCTH JUCKYCCHM IPEATNOIIAraeT yMEHUE BBICKAa3aTh COOCTBEHHYIO UJIEH0, IIPEIO-

KHUTb CBOM MYyTh PELIEHUs, apT'yMEHTHPOBAHO OTCTaUBATh CBOIO TOUYKY 3pPEHHUs, CBA3HO U3Jararb

MbIcd. [lone3Hsl cienyromue 3aJaHus: COCTAaBICHUE IUIaHA PEIEHMs 3aJa4yM, MOUCK APYroro

crioco0a peleHns, CpaBHEHNE Pa3InYHbIX CIIOCOOOB pellIeH!s], IPOBEIeHNE BBIKIIAI0K JUIs pele-

HUS 33/1a4U U BBIKJIAQJIOK JIJIs1 IPOBEPKH MPABUIIBHOCTH MTOJIyUEHHOT'O PEILIEHNUs, PAaCCMOTPEHHE 3a-

Jlad C JUIIHUMH U HEJOCTAIOIMMU JTaHHBIMH, TBOpUECKUE N0KIaabl. CTyAeHTaM Mpeaaraercs

MIPOAHAIM3UPOBATh BapUAHThI pELIeHUs], OOCYIUTh JTOKJIa/l, BbICKa3aTh cBOE MHEHHE. OCHOBHOM

00BbEeM UCIIOJIb30BaHUSI UHTEPAKTUBHBIX METOI0B O0YyUEHHS peann3yeTcss UMEHHO B XO/€ AUCKYC-

CHIi, KaK Ha JIEKIIMOHHBIX, TAK U HAa IPAKTUICCKUX 3aHIATHUSX.

OO111e BOMpPOCHI, KOTOPbIE BHIHOCATCS HA IUCKYCCHIO:
1. CocraBnenus mjiaHa 10Ka3aTeabCTBa YTBEPKICHUS WM PELICHUS 3a1a4u.
2. OmnpeneneHure BO3MOXHBIX CIIOCOOOB JOKA3aTeNbCTBA YTBEPHKICHHSI MIIM TIOUCK pa3iny-

HBIX CIIOCOOOB pellIeHUH 3a1a4u.

Br10op cpeau paccmaTpuBaeMbIX cioco00B Hanbosee paluoHaIbHOTO.

4. OOcyxaeHue JOrM4ecKol coCcTaBsAoIEel B (POPMYIUPOBKE TOM MIM UHOW TEOPEMBI, a
TaKkXke 0O0CYXJIEHHE BO3MOXKHOCTH IMOCTPOEHHUS HILTIOCTPHUPYIOIIUX €€ MPUMEPOB H
KOHTP-TIPUMEPOB.

5. CamocTrosTenbHOE COCTABICHHE CTYACHTAaMH ONOPHBIX 3aJIJaHHM M0 TeMe, XapaKTepu3y-
IOLUX MTYOMHY MOHUMaHUs CTYJEHTaMH COOTBETCTBYIOIIETO MaTepHara.

w

3.2. lokaaj (mpe3eHTAIHA)
[TpuMmeHeHre Ha 3aHSATHH KOMITBIOTEPHBIX TEXHOJIOTUN TTO3BOJISET CTYACHTAM IIPH PacCMOTpe-
HUU ONPEIENICHHBIX TeM Kypca (yHIaMEHTAIbHOW M KOMIBIOTEpHOU anredprl O6osee Ty0oKo
OCBOUTBH HEKOTOPBIC ITOHATHUA U JOKA3aTCIILCTBA YTBer(}IeHHﬁ. B sToii cBs13m OIMPEACIICHHBIC JICK-
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LIUOHHBIE U NMPAKTUYECKUE 3aHATHUS MIPENOIaBaTEeNIO 11eJIecO00pa3HO IPOBOIUTH B BHUJIE MIPE3EH-
Tanuu. Takke B TAKOM BUJIE HA IIPAKTUYECKHUX 3aHATHUAX 110 HEKOTOPHIM T€MaM CTYAEHTHI 2-T0
Kypca MOT'YT IIPEJCTaBIATh U CBOU JOKJIA/bI.

Kounue-
Hcnoub3yemble HHTEPAKTHBHbBIE 00Pa30BaTeIb- |cTRo

MECTP (JI, .J13) HbI€ TEXHOJIOI'NHN

Ce- Buj 3angarus

yacoB

1 «Meto OKalMIIEHHs] MUHOPOB HaX 0K JICHUs PaHra
J MaTpHIlbl ¥ 0a3MCHOT0 MUHOpPA.» (pa3aen 3) — ex- 2
Yus 8 8uOe npe3eHmayuu.

1 «Meron Tl'aycca pemieHuss CUCTEMBI JIMHEHHBIX
13 ypaBHeHU» (pazaen 1) —nabopamopnoe 3ansamue, 2
0eMoHCcmpupyemoe ¢ HOMOWbI0 HPOEKmopa.

«OcHoBHas Teopema anreOps» (pazgen 7) — siek-
JI Yus 8 8uOe npe3eHmayuu. 2

«KoopauHaTel BEKTOpa, UX U3MEHECHUE TIPU TIepe-
XoJlie K apyromy 6asucy»» (pasnen 8) — nabopa-
J3 MOpHOE 3aHsmue, 0eMOHCMPUPYemoe ¢ NOMOUbIO 2
nPOEKmopa 6 pexcume Ciano-uioy.

«Co0OCTBEHHBIC BEKTOPHI U COOCTBCHHBIC 3HAUCHUS
3 Vi JMHEeWHoro omeparopa» (pasmen 10) — zexyus 6 2
sUde npe3eHmayuu.

«ANTOPUTM TPUBEJCHUS BELICCTBEHHOW KBajpa-
TUYHOH (POPMBI K KAHOHUYECKOMY BHJLy C MOMO-
3 13 IIbI0 OPTOTOHATBFHOTO MPE0OpPa30BaHUS MTEPEMEH- 5
HbIX» (paznen 12) — nabopamopuoe 3ansmue, Oe-
MOHCIMpUpYyemoe ¢ NOMOWbI0 NPOEeKmopd.

«CMexHBIe KJIACCHI TPYIIIHI M0 TOATPYIIE, CBOM-
cTBa U npumepsl. Teopema Jlarpanxa g KOHEY-
JI HBIX rpynm» (pasaen 14) — nexyus 6 eude npeszen- 2
mayuu.

«/leiicTBHE 3aJaHHOW TPYNMbl MOACTAHOBOK CO-
MPSHKCHUSIMHA Ha MHOYKECTBE €€ DJICMEHTOB, OTTHCa-
HUE KJIACCOB COMPSHKEHHOCTH U LIEHTPAIU3aTOPOB
HEKOTOPBIX IJIEMEHTOB TPYIIIbI, BEIYUCIUTEIbHAS
4 3 WJUTIOCTpAIUs YTBEPKICHUN O MOIIHOCTH Kjacca 5
COTPSKEHHOCTH U O KOJHMYECTBE KIJIACCOB COMPSI-
xEuHocTM» (pasgen 15) — zabopamopmnoe 3ams-
mue, 0eMOHCMpUpyemoe ¢ NOMOWbIO NPOEKMopa 6
pedrcume caaio-uoy.
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HUmoco: 16

4. OneHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJIS YCIIeBA€MOCTH U ITPOMEKYTOYHOM
aTTrecTalnuu

4.1 ®doHx OLIEHOYHBIX CPEACTB /1JIs1 MPOBeeHUs TeKYllel aTTecTallun

4.1.1 IlpumepHBIe KOHTPOJIbHBbIE PA0OTHI

B nepBom cemecTpe mepea KOHTPOJIBHBIMH pa0OTaMU CHayajla MPOBOJUTCS CaMOCTOS-
TenpHas (mpoBepouHasi) padora (OKTAOPH), KoTopast IIuTcs 45 MUHYT (5 3aaHUM, KaXI0€ U3 KO-
TOPBIX OIICHUBACTCS B 3 Oallia; HWKHUI opor — 6 6ayUI0B, Ha BBICIIIYIO OLICHKY Ha/I0 Ha0path 13
0aIoB; pa3peliaeTcsl UCIOIb30BaTh KOHCIIEKThl MPaKTUUECKUX 3aHATHi). Llenb camocrosTens-
HOM paboOThI COCTOUT B 03HAKOMJICHUHU CTYJEHTOB IEPBOT0 Kypca ¢ TpeOOBaHUSIMHU, MIPEAbSBIIsC-
MBIMH K HAIUCAHUIO U OLIEHWBAHUIO MIPErojaBaTesieM KOHTPOJIbHBIX paldoT.

CamocrosiTesibHasA (IPpoBepoYHasi) padoTa B IEPBOM cemMecTpe

1. C nomoltkio 3IeMEHTapHBIX IPEOOPa30BaHM HAJl YPABHEHUSMHU MTPUBEAUTE CUCTEMY JIH-
HEHHBIX ypaBHEHUH (*) K CTyIeHYaTOMY BUIY U 3aTE€M BBIPA3UTE TJIABHBIC HEU3BECTHHIC
yepe3 CBOOOIHbIC HEM3BECTHBIC.

2. Haiinute pyHmaMeHTaTbHYIO CUCTEMY PEIICHUI CHCTEMBI JIMHEHHBIX OJHOPOIHBIX ypaB-
HEHUI, aCCOIIMUPOBAHHOM ¢ cucTeMoil (*).

3. OnumuTe MHOKECTBO PEIICHUI CHCTEMBbI JIMHEHHBIX OJTHOPOIHBIX YPABHCHUH, aCCOIIMH-
pOBaHHOMU C cucTteMoit (*).

4. Haiigure obiee pemeHne cuctemsl (*).

5. Haiinure oCHOBHBIE pelIeHUs] CUCTEMBI ().

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

KonTpoJsbHasi paGoTa B nepBoM cemecTpe
(Temsl pazaenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

1. PemwuTth cucteMy nTuHENHHBIX ypaBHEHHI MeTo10M [aycca.

2. Haiitn ¢pyHIaMEHTAIBHYIO CUCTEMY PEIICHHI CHCTEMBI JIMHEHHBIX OJTHOPOIHBIX ypaB-
HEHUM.

3. HpOI/I3BCCTI/I JIeNCTBUS Ha MaTpulamu.
4. BprauciuTh OIMPEACIIUTECIIb C TIOMOIIBIO 3JICMCHTAPHBIX Hp606pa30BaHI/II7L

5. BbluucnuTh ompeaenuTeNnb pa3aoKEeHUEM MO JaHHOM cucTeMe CTPOK (CTONOIOB) ¢ HC-
MOJIb30BaHKUEM TeopeMbl Jlammaca.

6. Haiitu oOpaTHyI0 MaTpPHUILy C IIOMOIIBIO 3JIEMEHTAPHBIX MPE0Opa30BaHUN HAl CTPOKAMHU
u 1o ¢popmyre.
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10.

©® N O w

10.

Pemnts cucreMy JIMHEMHBIX YPaBHEHUN MAaTPUYHBIM METOJIOM.
Beruucnurs panr MaTpuibl METOAOM OKAMMIICHHS] MUHOPAMH.

[Tokasark, 4TO JaHHAS CUCTEMA CTPOK 00pa3zyeT 0azuc apu(MEeTHIECKOro MpoCTPaHCTBA
R® 1 HaiiTi KOOpAWHATHI JAHHOI CTPOKH B 3TOM ba3sHuce.

Pemnth cucteMy JIMHEHHBIX ypaBHEHHH M0 00001IeHHOMY nTpaBuity Kpamepa.

KonTpoubHnas pabora Nel Bo BTOpOM cemecTpe
(TeMsbl paznenoB 6 — 7 u3 Tabnuiel myHKTa 2.3.3)

[IpousBecTu neiCTBUS Hall KOMIUIEKCHBIMU YHMCTIaMH B alnreOpandeckoil popme.

HaiiTi xomIuiekcHbIe KOPHU KBaJApPAaTHOTO YPaBHEHMsI U 3alICaTh UX B ajdredpanyieckoi
dbopme.

[IpencraBuTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHYECKOH (opme.

BerancnuTh cTerneHb KOMIUIEKCHOTO yrciia o hopmyie Myaspa.

N3Biieub KOpEHB 3aJAHHON CTENEHH U3 KOMIUIEKCHOTO YHCIIa.

Haiitu nHanbonpmmii o6mumii nenurens (HO/J) MHOTOWIEHOB.

Beoipasuts nuneitno HOJI uepe3 MHOTOWIEHBI.

Pa3ioxuTh MHOTOYJICH 110 CTETICHSM JAHHOTO OMHOMA.

Otnenuth KpaTHbIE KOPHU MHOTOWICHA.

I/ICHOHLSYH HHTCPIOJALUOHHYIO (1)OpMy.]'Iy HarpaHx(a, HaWTH 10 3aJaHHBIM 3HAYCHUSIM
MHOT'OYJICH.

KonTpoabsnasi padora Ne2 Bo BTOpoM cemecTpe

(Temsbl pazfenoB 8 — 9 u3 Tabnuukl myHkTa 2.3.3)

1.

10.

Haiitu MAaKCUMaJIbHYIO HE3aBUCUMYIO ITOACUCTEMY CHUCTCMbI BEKTOPOB W BbIPA3UTH JIM-
HENHO BCe BCKTOPBI CUCTCMBI Y€PE3 BECKTOPLI HaﬁﬂeHHOﬁ MMOACHCTCMBI.

Haiiti 6a3uc nuHeHON 000J0YKH U BBISICHUTH JISKUT JIM JAHHBIA BEKTOP B ATOW 000-
JIOUKE.

Jlanbl 1Ba 06a3uca IpOCTpaHCTBA. 3HAsk KOOPAUHATHI BEKTOPA B OJJTHOM 0a3uce, HAlTH ero
KOOPJIMHATHI B IPYTOM.

HaiiTu 6a3uc cyMMbl IOAMIPOCTPAHCTB U ONMPEACTUTh Pa3MEPHOCTh UX MEepPECcCeUeHusl.
HaiiTu 6a3uc nepeceueHus MOAMPOCTPAHCTB U OMPEIETUTh PA3MEPHOCTh UX CYMMBI.
BbIICHUTD ABIISIETCS T CyMMa JJAHHBIX MOANPOCTPAHCTB HEKOTOPOTO MPOCTPAHCTBA MPS-
MOM CyMMOM.

OpToroHann3oBaTh CUCTEMY BEKTOPOB JAaHHOTO €BKJIMJI0BA IPOCTPAHCTBA.

Haiitn 6a3uc opTOroHajabHOrO JOMOJIHEHUS K JIaHHOMY HOJIPOCTPAHCTBY €BKJINI0BA
IIPOCTPAHCTBA.

HaiiTi oproroHajibHyt0 MPOEKIUI0 U OPTOTOHAJILHYIO COCTABIISAIONLYI0 BEKTOpA Ha MOJ-
MIPOCTPAHCTBO €BKJIMIOBA TPOCTPAHCTBA.

B YHUTAPHOM MPOCTPAHCTBC HAWUTH JJIUHBI ABYX JaHHBIX BEKTOPOB U YT'OJI MCIKAY HUMU.

KonTtpoubHnas padora Ne 1 B TperbeM cemecTpe

(temsl pazaenoB 10 — 11 u3 Tabnuuel myHkra 2.3.3)
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10.

10.

Haiitu 6a3uce 06pasa u siipa IMHEHHOT 0 onepaTopa, 3aJaHHOTO CBOECH MaTpHIIEH B CTaH-
napTHOM Oasuce mpoctpancTsa R".

3Hasi MaTpuUlly orepaTopa B 0OJIHOM 0a3uce, HaWTH €ro MaTpuily B Ipyrom 0asuce 3Toro
K€ MPOCTPAHCTBA.

Haiit XapakTepuCcTUYECKUI 1 MUHUMAJIBHBI MHOI'OUYJIEHBI OIIEPATOPA, 3aJaHHOIO CBOEH
MaTpuliel B HEKOTOpOM Oasuce.

Haiitn coOcTBeHHbIE 3HAUEHUS U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI Olepa-
TOpA, 33IaHHOTO CBOEH MAaTpHUILIEH B CTaHIapTHOM Oa3uce.

Onpenenuth KOPAAHOBY HOPMaibHYIO0 (HOpPMY MATpHIIBI OlEepaTopa, JCUCTBYIOIIETO B
npocrpanctse C3.

Haiitn MaTpuiy compshkeHHOTo oreparopa K cyMMe (pa3HOCTH, NMPOU3BEACHUIO) JBYX
ONEPATOPOB, 3a/IaHHBIX MATPULIAMH B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0a3uce €BKJIU-
JI0Ba MPOCTPAHCTBA.

Haiiti matpuily conpsikeHHOTO orepaTopa B IaHHOM HEe OPTOHOPMHPOBaHHOM Oasuce,
3Has €ro MaTpHUIly B 3TOM Oa3uce.

IToka3aTp, 4TO JAHHBINA OIEPATOP YHUTAPHOTO POCTPAHCTBA, 3aIaHHBIN CBOEH MaTpULIEeH
B OPTOHOPMHUPOBAHHOM Oa3uce, ABISETCS HOPMAJIbHBIM U HAUTH OPTOHOPMHPOBAHHBIN
0a3uc U3 ero COOCTBEHHbIX BEKTOPOB.

[TpoBepuTs, ABISETCS JIU ONIEPATOP, 33AaHHBII MaTpULIel B HEKOTOPOM 0azuce eBKJINI0Ba
IIPOCTPAHCTBA, OPTOTOHAJIbHBIM.

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

KonTpoabHnasi pabora Ne 2 B TpeTbeM cemMecTpe
(Temsl pazaenoB 12 — 13 u3 tabnuuel 2.3.3)

[IpuBecTn AEWCTBUTENBHYIO KBAJPAaTUYHYIO (POPMY K HOPMaJbHOMY BUIY, UCIIOJIB3Ys
merton Jlarpanxa.

HaiiTi uH1eKChl HHEPIUH U CUTHATYPY JaHHOM JIeHCTBUTENIbHOMN KBapaTUYHON (OPMBI
U TI0Ka3aTh, YTO OHA KBUBAJIEHTHA (opMe U3 3a1aHus 1.

ITpuBecTH KOMIUIEKCHYIO KBaIpaTHYHYIO (GOPMY K CyMME KBaIpaToB.
IToka3zaTb, 4TO TaHHAs KBaJpaTH4Has (opma sBJseTCs pacnajaronieics.

OHpe,I[CJ'II/ITB B JaHHOM CIIHMCKC ﬂeﬁCTBHTCHBHBIX KBaApPATUYHBIX q)OpM, KakKu¢€ U3 HUX
SABJIIFOTCA IMOJIOKUTCIIBHO UJINM OTPUIATCIIBHO OIMPEACIICHHBIMU.

VYka3zaTb OpTOroHaJIbHOE MPeo0pa30BaHNe NEPEMEHHBIX, PUBOASILEE TAHHYIO KBajpa-
TUYHYIO POPMY K KAHOHUYECKOMY BHJLY.

JI71st IOCKOCTH TOYEYHOT'O €BKIU0BA MPOCTPAHCTBA, 33IaHHOM CUCTEMOW YpaBHEHUH,
yKa3aTh KaKyl0-HHOYIb CUCTEMY TOUYEK, 3aJJAI0ONINX €€ B 00IEeM PaCIOI0KEHHUH.

OnpenenuTth yroj MKy JaHHOW NMPSIMOW U JJAHHOM MJIOCKOCThIO €BKJINI0BA TOUEHYHOTO
MIPOCTPAHCTBA.

Haiitu paccrossHuEe OT JaHHOW TOYKH 10 TUIIEPILIOCKOCTH, 3aJaHHOW CUCTEMOW TOYEK B
00111eM pacroioKeHUH B €BKJIMIOBOM TOUYEYHOM TPOCTPAHCTRBE.

Haiiti yron Mexay miocKOCTSIMH B €BKJIMJIOBOM TOYEUHOM IPOCTPAHCTBE, 3aJaHHBIMU
CHUCTEMAaMHU YPaBHEHUH.
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8.
9.

KonTposbHast paboTa B 4eTBepTOM cemMecTpe

(Temsl paznenoB 13 — 16 u3 Tabauuel nyHkra 2.3.3)

_|3x = 4(modb5)
. Pemmrs cucremy cpaBHEHUMH .
7x = 8(mod9)
_2x -3y = 4
. Pemuts CUCTCMY YpPaBHCHHU HaJ 110JIEM Z]].
5 +6y = 7

. o tabmuue Kanu rpynnounna (N, ;o) onpeneauTb ero BULI:

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

Hanbl 1Be moacTaHoBkH 9-if crenienn o = (135)(2684) u [ =357649281 , 3anicaHHbIe

COOTBCTCTBCHHO B IUKJIICHHOM BHUAC U B BUIC IICPCCTAHOBKMU. 3anummuTe IMNOACTAHOBKY

2020 -2021
B

(24 B KAHOHHMYCCKOM BHJIC (yMHO)KeHI/Ie IMOACTAHOBOK OCYHICCTBJIACTCA B IIpa-

BOI TEPMUHOJIOTHUN).

. Ilepeuncnuthb Bce 21€MEHTHI IOATPYIIILI TPYIIIBI Sy, MOPOXKIEHHON [1OICTAHOBKAMU

4321 n 2134, 3anucaHHbIMU B BUJIE IEPECTAHOBOK.

N300pa3uth quarpamMmy MOArpyn HUKIMYECKOH rpymibl mopsiaka 54.

Pas6eiite rpynmy G = {e, (1234 ), (1432), (13), (24), (12)(34), (13)(24), (14)(23)} Ha kmacchl
COMPSKEHHOCTU Y HAWUTE IeHTpanu3atop seMenta (12)(34).

Haiigure uentp rpynnst G u3 3aganus 7.

Haiigure koMmMyTanT rpynnsl G u3 3agaHus 7.

10.TToxaxure, uto moarpynna H = {e, (13)(24)} rpynns G u3 3ananus 7 SBuseTcss HOPMAIb-

HO¥# 1 moctpouThb Tabmuiy Kamu aist ¢axroprpynmst G/ H .

4.1.2 TlpumepHblii NepeyeHb TeM 10KIa/10B (0TYETOB)

4.1.2.1 IlpumepHbIii NepeyeHb TeM J10KJIA10B (0TYETOB) B TPETheM ceMecTpe
CryneHT OTYMTHIBAETCS Mepell MpernoaBaTeieM, BeIyluM JadopaTopHble 3aHATus. Tema

0T4€Ta MOKET OBITh BEIOpaHa CTYICHTOM CaMOCTOSITEIHHO U HE 00S13aTEIBHO U3 TIPEITI0KEHHOTO
HUKE CIHCKA, HO 0053aTeNbHO B COTJIACOBAHUU C TperoaaBaresieM. Bo3M0OXHOCTh pabOTHI He-
CKOJIBKHUX CTYAEHTOB 10 OAHOM M TOM K€ TEME ONPEAEIISIET PENOJaBATEb.

1.

2.
3.
4

bazucHbiil MuHOp MaTpuilbl. HaxoxneHue panra MaTpuilbl METOJIOM OKaWMIIEHUSI MUHO-
paMu.

Teopema Jlannaca u cieacTBUs U3 HEE.
Omnpenenurens NpoU3BeAEHUS MaTpull, popMyarpoBka Teopemsl bune-Komu.

O6006mennoe npaBmwio Kpamepa pemreHusi mpou3BOJILHON CUCTEMBI JTUHEHHBIX ypaBHE-
HUM.
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5. Teopema IllTypma ¥ ee NpUMEHEHHE NPH OTJAEIEHUU JIEHCTBUTENBHBIX KOPHEW MHOIO-
unena u3 R[X].

6. Komblo MHOrO4WIEHOB OT MHOTHX IIEPEMEHHBIX, JEKCHKOTPa(pUUECKOE YIOPSI0YEHHE
YWICHOB MHOrowIeHa. Kosbllo CHMMETPUYECKMX MHOTOYJICHOB.

7 OcHoBHAas TEOpEMa O CUMMCTPHUYCCKUX MHOTI'OYJICHAX.
8. ®axrop-npocTpaHCTBO.

Jluneitnble QyHKIMU Ha BEKTOPHOM MPOCTPAHCTBE, UX OMpENeNsieMoCcTh oOpazamu Oa-
3uca.

10. ConpsxeHHOE MPOCTPAHCTBO, AyalbHbIH 6a3UC, €CTECTBEHHBIH H30MOP(U3M.
11.Konb110 K1accoB BHIYETOB, KPUTEPHIA OIS,
12.Tlone anre6panyeckux ymce.

13.IMoarpynmnounsl, MoAKoIbIA U TIOAIPOCTPAHCTBA, NpuMepbl. [ToHATHE 06 U30MOppHU3IME
anreOpanvdecKux CUCTEM.

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

15. MuBapuanTHble MOAIPOCTPAHCTBA TMHEHHOIO ONEpaTopa, PasaokKeHue IIPOCTPAHCTBA B
IpSIMYI0 CYMMY MHBapUaHTHBIX MOANPOCTpaHCcTB. [IpsiMas cymma JIMHEHHBIX Ooleparo-
pOB.

16. KopHeBble MOAIPOCTpaHCTBa JIMHEHHOTO Oneparopa, AeicTByromero Haj noaem C. Pas-
JIO’)KEHUE MPOCTPAHCTBA B MPSIMYIO CYMMY KOPHEBBIX HOJIPOCTPAHCTB JIMHEWHOTO OIle-
paropa.

17.Anroputm HaxoxaeHus 6asuca, B KOTOPOM MaTpPHIIA IMHEHHOTO onepaTopa umeeT KHD.

18.Munumansublii Maorounen u JKH®. Kpurepuii 1uaroHanu3upyeMocTy IMHEHHOro ome-
patopa, JeicTByIOIIEro B mpocTpancTse Haj mnosiem C.

19. MonoxurensHo (HEOTPHIATENLHO) OMPEETIEHHBIE SPMUTOBBI ONEPATOPhl, CBONCTBA.
Apudmerndeckuil KOpeHb U3 HEOTPULIATENBHO ONPEIEIIEHHOI0 )PMUTOBA OIIEpaTopa.

20.Pa3noxenne yHUTapHOTO (€BKJINI0BA) IPOCTPAHCTBA B IIPAMYIO CYMMY pa JAHHOTO JIH-
HEeIHOro ornepaTopa 1 00pasa COnpsyKEHHOTO K HEMY OIlepaTopa.

21. BuopToHOpMUpOBaHHBIE 6a3KMChl YHUTAPHOTO (EBKIMI0BA) MPOCTPAHCTBA, CBA3b MEKIY
MaTpHUllaMU ollepaTopa U CONPSKEHHOTO K HEMY OIlepaTopa.

22. TIoCTpOoeHHE CHHTYJISPHBIX 0a3MCOB IS JIMHEWHOTO OTOOpakKeHMS YHHUTapHBIX IIPO-
CTpaHCTB. Pa3nokeHus JIMHENHBIX ONIEpaTOPOB YHUTAPHOI'O IPOCTPAHCTBA.

23.TlonsATre 0 ToNMIMHENHHON QYHKINKM Ha BEKTOPHOM HpocTpaHcTBe. IIpencraBnenue mo-
JUIUHEHHOM (QYHKIMHM B BHUJE MOJMIMHEHHON (GopMbl B (UKCUPOBAHHOM Oa3uce IMpo-
CTPaHCTBA.

24 . JTuneiinble, GUIMHENRHBIE U TOTyTOPAIHHEHHBIE DYHKIMH, HX (POPMEL
25. Cummerpuueckne GOPMBI M MX CBA3b C KBaAPATHIHBIMU (OPMAMH.

4.2.1.2 TlpumepHbIii NepeyeHb TeM JI0KJIA10B (0TYETOB) B 4eTBEPTOM ceMecTpe
OTtuér (nOoKIaa) CTyJIeHTa B YETBEPTOM CEMECTpE MpPENCTaBIsIeT cOO0N KOMIBIOTEP-

HYIO p€ajin3alluio aJirOpuTMa I1o anre6pa1/1qec1<0171 TCMATHKCE. CTYI[CHT OTUUTBIBACTCA MEPC IIPC-
noaaBaTeyicM, BEAYIIUM HaGOpaTOpHBIC 3aHATHS. Tema oT4éTa MOXKET OBITh BBIGpaHa CTYACHTOM
CaMOCTOSTEIIBHO U He 00S3aTeNIbHO U3 MNPEAJIOKCHHOTO HUKE CITMCKA, HO 00s13aTENBHO B COIJIa-
COBaHHHU C MpErioaaBaTeICM. Bo3MoxHOCTB pa60TLI HCECKOJIbKHUX CTYJACHTOB 11O OJIHOH U TOI XKe

TEMCE OIIPECACIIACT NPCIOJaBaTCIIb.
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N O

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

4.2.1.2.1 IlpumepHasi TeMaTHKA aJTOPUTMOB, COOTBETCTBYIOLIas pa3eaam 1-13.

Pemenue cuctembl TMHEWHBIX ypaBHEHUH C 1eTbIMU KoddduimeHTamMu MetoioM [aycca.
Haxoxnaenne 6a3ucHOr0O MHHOpa HEHYJIEBOW MATpPHUIBI C IEIBIMU 3JEMEHTAMH METOI0M
OKalMJIEHUS] MUHOPOB.
Pemienne cucTembl JIMHEWHBIX ypaBHEHHWH ¢ IeNbIMU Kod(dduimeHnTamMmu mo 0000mEHHOMY
npasuiy Kpamepa
Haxoxnenne HOJI u ero nMHEMHOT0 NpeaCTaBIeHUs Ui JBYX HaTYPaJbHBIX YHCEI.
Haxoxnenne HOJl m1 HOK HeckonbKHX HAaTYpadbHbBIX YUCEN
HaxoaeHne KaHOHU4ECKOro MIPeICTaBIeHHsI HaTypalbHOIO YHCIA.
HaxoxaeHne 4acTHOTO M OCTaTKa Mpu JAeICHUN MHOTOWICHOB C LeNbIMU KO3 hUllneHTaMu.
HaxosaeHue ¢ TOUHOCTBIO /10 aCCOLIMMPOBAHHOCTHU OCTAaTKa IPH JIEJIEHUH MHOTOUWIEHOB C 1ie-
JBIMH KO3 HUITUEHTAMH.
Haxoxxnenre HanOObIIero o0Iero JeNuTeNs ABYX MHOTOWIECHOB C HEIbIMU K03 (dUIeH-
Tamu 1o anroputmy EBxinpa.
HaxoxxneHre TMHEHHOTO MpeICTaBIeHUs HAaHOOIBIIEro 00IIero JeTUTENs IBYX MHOTOWICHOB
¢ HenbIMH K03 pulIMeHTaMu ¢ UCTIONIb30BaHUEM anroputMma EBkina.
Haxoxxnenne pannoHaaIbHBIX KOPHEH MHOTOWIEHA C IEIbIMU K03 duiimenTaMu ¢ mpumene-
HueM cxeMsbl ['opHepa.
[TocTpoeHrne MHTEPIIONIAIMOHHOTO MHOTOWIeHA JlarpaHka JUIsl EJIOUMCIIEHHOTO Habopa ap-
TYMEHTOB M COOTBETCTBYIOIIETO €MY IIeJIOUHUCICHHOr0 Habopa 3HAaYeHUH.
[IpencraBieHne CHMMETPHYECKOTO MHOTOUWIEHA C EIBIMH KO (HUIIMEeHTaMH B BHI€ MHOTO-
YJIeHa OT AJIEMEHTAPHBIX CUMMETPUYECKUX MHOTOUJICHOB.
Haxoxnenne meronom llTypma panmoHanbHBIX I'PAaHHUIL JEHCTBUTEIBHBIX KOPHEW MHOIO-
YJICHA ¢ EIbIMH KO3 HUIIMCHTAMH.
Haxoxnenue 6a3bl cucTEMBbl LIEJOYUCIIEHHBIX CTPOK U HAaXO0X/IEHUE JIMHEWHBIX BbIPAXKCHUM
CTPOK CHUCTEMBI Uepe3 CTPOKU HalACHHOMN 0a3bl.
Oproronanusanus meroaoM I'pama-1lImuara cucTeMsl ETOUNCIEHHBIX CTPOK.
HaxoxneHne opTOroHaaIbHOM MPOEKIIMK U OPTOrOHAIBHOM COCTABIISIFOIIEH CTPOKY Ha JIMHEH-
HYI0 000JI04YKY, HaTSHYTYIO Ha JAHHYIO CUCTEMY CTPOK.
[To marpuile JHHEHHOrO OTOOpaXKeHHs B CTaHAApTHHIX Oaszucax mpoctpaHctB R" u R™
HaxoJIeHne 0a3ucoB 00pasa M siApa ITOr0 OTOOPAKEHUS.
[TpoBepka Ha AMATOHATU3UPYEMOCTh JIMHEHHOTO omneparopa npoctpanctBa C", 3aaHHOTO B
HEKOTOPOM 0a3uce CBOeH MaTpHUIIeH ¢ IETOYNCICHHBIMH 3JIEMEHTAMH.
ITo BBOAMMOI TpoOiike HEOOSI3aTEIBbHO PA3IMYHBIX IIEIBIX YUCEN U3 oTpe3Ka [-4;4] mocTpouTh
Kyonueckuii MHorowieH f(A), st KOTOPOTo 3TH YUCIa SIBISIOTCS KOPHSAMH, a 3aTeM I'eHEpH-
poBaTh 15 pa3IMYHBIX MATPHUI] C LIEIOUNCICHHBIMU HEHYJIEBBIMU 3JIEMEHTAMU, 110 MOTYJIIO HE
HpeBbIMIAIUME 12, 1T KOTOphIX MHOTOUIeH f(A) sIBIIsIeTCs XapaKTepUCTHICCKIM.
[To BBOIMMOI1 TpOIiKe HEOOSA3ATENHHO PA3IMYHBIX LETBIX YUCENT U3 OTpe3Ka [-4;4] mocTpouthb
Kyoudeckuit MHOrowreH f(A), Uit KOTOPOro TH YKca SBISIOTCS KOPHSIMH, a 3aTeM T'eHepu-
poBath 15 pasnMUHBIX CHMMETPUYECKHX MATpPHI] C PALIMOHAIBHBIMU HEHYJIEBBIMH DJIEMEH-
TaMH, [T KOTOPBIX MHOTOuwIeH f(A) sBiseTcs XapakTepuCTUIECKUM.

[Tocnenuuii anropuT™ MOKHO nepeOopMyIHUPOBATh ISt KBaAPATHUHBIX (POPM.
[To BBomMMO#t Tpoiike umcen A, A,, A, €Z N[-4; 4] renepupoBath 15 pa3nuvHbIX JIEHCTBHU-
TENbHBIX KBaIpaTHUHbIX GopM F(X1,X2,X3), ¢ panroHanbHBIMU KO3 DHUIIMEHTaAMH, KOTOPBIE C
MOMOIIBI0 HEKOTOPOTO0 OPTOTOHAIBHOTO MPeoOpa3oBaHusl IEPEMEHHBIX MOTYT OBITH TpUBe-
JIeHBI K KaHOHIYecKoMy BuIy A, Y. + Y2 + Y2,
[To maTpulie KBagpaTUYHON (GOPMBI C LETBIMU KOIPPUIIUEHTAMHU, UCTIONb3Yys MAaTPUYHBINA Me-
toJ Jlarpanxa, mpuBeCTH KBaIpaTUYHYIO (HOpMY K KAHOHMUECKOMY BUIY U YKa3aTh MAaTpUILy
COOTBETCTBYIOILIETO HEBBIPOKACHHOIO MTPE00pa30BaHus IEPEMEHHBIX C PallMOHATIBHBIMU KO-
s dunmeHTamu.
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24.

25.

I[To maTpuiie kBaipaTUIHOH (HOPMBI C LIETBIMU KO3 PUIIEHTAMH IPOBEPUTD, SIBJISETCS JIM 3T
(dopma pacrnajaroiiencs, a eciiu ABIsAeTCs, TO NIPEIACTaBUTh €€ B BUJIE IPOU3BEACHUS paLUo-
HAJILHOTO YHCJIa U ABYX JIMHEHHBIX (DOPM C LIETBIMH B3aMMHO MPOCTHIMU KO PUITCHTAMH.
[To maTpune kBafpaTUYHON (OPMBI C LENBIMU KOPPUIHEHTAMU ONPEAETUTh €€ paHr, UH-
JICKCBl MHEPIIMH U CUTHATYPY, @ 3aT€M OTBETHTbH Ha IATh BOIPOCOB:

- sBIseTcs U ¢hopma pacrajaromencs?

- sBIseTcs U (opMa MOJIOKUTENIBHO ONPEIeIEHHON?

- sABIseTcs U GopMa OTPULATEIBHO ONPEIeIEHHON?

- sBIseTcs U (opMa HEOTPHUIATEIBHO ONpeAeIEHHOM?

- sABseTcs 1M (opMa HENOJIOKHUTEIbHO ONPENeIEHHOMN?

4.2.1.2.2 TlpumepHasi TEeMaTHKa aJrOPMTMOB, COOTBETCTBYIomIasi pa3aenam 14-16.
Hwxe psoM B cCKOOKax ¢ HOMEPOM alropuTMa yKa3aHbl HOMEpa aJlfOPUTMOB, ITPO-

T'paMMBbI JJIA KOTOPBIX, HAITMCAHHBIC JPYTUMU CTyJCHTaMU, MOI'YT OBITH MCITOJb30BaHbI B Kaue-
CTBC IIOAIIpOorpaMm.

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

41.

42.

43.

Ornpezenienne TUIa rpyrmnouaa no ero HoMmepHoit radnuue Kamu.

HaxoaeHne 271eMEeHTOB TPYIIIEI, MOPOKIEHHON TaHHBIMU TTOICTAHOBKAMH.

(27) Haiiti Bce anmeMeHTHI 3aJaHHOTO MOPSIIKa B TPYIIE, MOPOXKAEHHON TaHHBIMH MOJCTa-
HOBKaMHU.

[To HoMepHo# Tabnuie Kaiu AByX rpynmnounioB onpeaenuTs n30MOp(hHEI I OHU U, €CIIH /13,
TO YKa3aTh COOTBETCTBYIOUINI H30MOP(H3M.

[To HomepHoi#t Tabnuie Kanu rpymnmnonaa onucars Bce €ro moArpynmnouibl.

(27) loctpouts Tabnuiy Kanu ais rpynmnsl, TOPOXAEHHON JaHHBIMH MOACTaHOBKAMHU.
(27,31) Moctpouts Tabnuusl Konu ans rpynm: A3, S;, A, uS, mpu4 <n<7.

(27,31) Iloctpouts HOMepHYIO TabauIy Kamau s rpymnmbl, OpoxKAEHHON TaHHBIMU M1O/CTa-
HOBKaMHU.

(27,31,32,33) Iloctpouts HOMepHBIE Tabmuupl Kanu nns rpynm: Az, Sz, A4, S, u S, npu
4<n<7.

[To HomepHoi#t Tabnue Koy rpynmel onucath Bee € MUKINYECKUEe MOATPYIIIIBL.

[To 3amanHOMY YHCITy N OMKCATh BCE MOATPYIIBI I IUTUBHON TPYIIIHI Zy, .

[To HOMepHO# Tabnuiie Kanu rpymnmel onucats Bce HEMPUBOAUMBIE CHCTEMBI TTOPOKIAIOIITIX
AJIEMEHTOB 3TOM I'PYIIIBI.

(27,31,33,37) Ans rpymniibl, TOpOXKAEHHON TaHHBIMU TTOICTAHOBKAMH, OTIHCATh BCE HEMTPUBO-
JTUMBIC CUCTEMBI TIOPOKIAFOIINX JJIEMEHTOB.

(27) Pazbuenue rpynnsl S, npu 3 < n < 6 Ha JIeBbIE U Ha IPaBble CMEXHbBIE KJIACCHI 10 MOJI-
rpymre, MopokIEHHOW TaHHBIMU TIOJICTAHOBKAMU CTETICHH .

HaxoxaeHrne cucTeMbl HHBAPUAHTOB MPSIMOTO MPOU3BEICHUS MUKIMYSCKUX TPYI JaHHBIX
MOPSTIKOB.

Ornucanue Bcex CUCTEM WHBAPUAHTOB a0eNIeBOM TPYIIIbI 3aIaHHOTO TOPSAKA.

B cnenyromux anroputmax 42 - 44, mpu 1eiicTBUM KOHKPETHOU rpymibl G Ha KOHKPETHOM
MHOKecTBe X, TpeOyeTcsi onucaTh OpOUTHI i CTAOMIIM3ATOPBI TIEPBBIX CUMBOJIOB KXKJOU U3
3TUX OpOUT.

(27) G nopoxnaeHa 3anaHHbIMU mojicTaHoBKaMu 3 S, (3 <n < 7), X = N,,, G neiictByer
CJIeBa Ha MHOYKECTBE CUMBOJIOB M3 N, €CTECTBEHHBIM 00pa30M.

(27) G moposkaeHa 3agaHHbIME TOACTaHOBKaMK 3 S, (3 < n < 6), X =Z,n, G neicTByeT
CIIpaBa Ha MHO>KECTBE CHUMBOJIOB Z,n, MO TipaBuiy: (i)g = j, ecinu CymecTBYIOT B Z, ducia
i1,1p, ... ,ip, JUIT KOTOPHIX BBINONHEHO PABEHCTBO i =1i; - 2" 1+ i, 2072 + . +i u j=
ig(1) 2"t gyt 2772 4 -+ gy (1 MHOOBIX i € Zyn m s MOGEIX g € G).
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44,

45.

46.

47.

48.

49.

50.

(27) G noposxaeHa 3amaHHbIME TojicTaHOBKamK u3 S, (3 < n < 5), X =§,,, G neiicTtByeT Ha
S, conpsxkenusamHu cnpasa (X8 = g~ lxg Vx € S, Vg € G).

(27, 44) B rpynmne, nopoxaEHHOW JaHHBIMH ITOJICTAHOBKAMH, YKa3aTh KJIacChl COMPSIKEHHO-
CTH M OIIMCATh LIEHTPAIU3ATOPHI MEPBIX AIEMEHTOB YKa3aHHbBIX KJIACCOB.

(27) B rpymie, mOpoXAEHHOW TaHHBIMU TMOJACTAHOBKAMU OIKCATh NMPUMApHBIC CHJIOBCKHE
MOATPYTIIIBL.

(27,35) B rpymrie, nopoxAEHHON TaHHBIMU MOICTAHOBKAMH, OMIMCATh BCE HOPMAJIbHbBIC ITUK-
JMYECKHUE MOATPYIIIIBL.

(27,39) B rpynne S, (3 < n < 6) BeiOuparoTcs 1Ba Habopa nojacranoBok M u K, rpynma G
nopoxaeHa MHoxkectBoM M U K. TToctpouts HopManbHoe 3ambikanue N mHoxxectBa K B G,
MpPOHYMepoBaTh cMexkHbIe Kiacchl G o N U mocTpouTh MaTpuily HoMepHoOU Tabmuisl Kanu
daktoprpynmsr G/N.

(27,39) B rpynne G, nopoxxa€HHOW TaHHBIMU TIOJICTAHOBKAMH, OTHCATh AJIEMEHTHI IIEHTPa
Z(G), nponymepoBaTh cMexHbie Kiaccel G mo Z(G) u noCTpoUTh MaTpHIly HOMEPHOU Tao0-
musl Komu gaxroprpynmsl G/Z(G).

(27,39) B rpynne G, nmopox1€HHON JaHHBIMU MOJICTAHOBKAMH, OMUCATh YJIEMEHTHl KOMMY-
taHta [G; G], nporymepoBath cmexHbie Kitacchl G 1o [G; G] 1 mocTpouTh MaTpUIly HOMEPHOU
tabmupel Kamu gaxroprpynms: G/[G; G].

4.1.3 Ko1110KBHYMBI

K tekymieit ¢oopme KOHTPOISI OTHOCSATCS KOJUIOKBUYMBI. B kakmom m3 cemectpoB 1 — 3

MMPOBOAUTCS KOJUIOKBUYM B LCJIAX 3aKPCIVICHUA CTYACHTAMHA 3HAHUH TCOPCTUUCCKOT O MaTCpuraia.

KoI10kBIyM MOKET MTPOBOIUTHCS B YCTHOW M B TUCbMEHHOH opme. [Ipu 3TOM CTyneHT nomkeH

MOJrOTOBUTH MUCHBMEHHO OTBET (I YCTHOM (DOPMBI — T€3HCHI OTBETA) HA JIBa BOIPOCA M3 MPH-

MEPHOT'0 MEPEYHs] TEOPETUYECKUX BOIPOCOB K DK3aMEHY, KOTOPBIA IPHUBEJEH HMKE B ITYHKTE
4.2.1. TTon0oXUTENBHBIA OTBET CTYJIEHTa MOXKET OBITh YUTEH IPH cllaue 3K3aMeHa.

Konnoxksuym

1-it Bonpoc u3 nepeyHs
B nyHkre 4.2.1 cpeam
BONPOCOB 110 HOMe-
pamu

2-ii Bompoc U3 Ie-
peuHs B nmyHkre 4.2.1
cpead BONPOCOB IO
HOMEpaMu

Homepa kontpo-
JIMpyeMBbIX pa3sje-
JIOB B Ta0aue 2.3

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

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN

[TpomexxyTouHast aTTeCTaIvs B KaXKJOM M3 YETHIPEX CEMECTPOB IIPOBOIUTCS B pOpMeE IK-

3aMCHa.

4.2.1 IlpumMepHBIii IepedeHb BONPOCOB K IK3aMeHaM

29



IlepBblii cemecTp
1. CucreMbl TUHENHBIX YPABHEHUM U CBA3aHHBIE C HUMU IIOHSTHS.

2. DneMeHTapHbIE TPeoOpa30BaHMs HA/l yPAaBHEHUSIMHU CUCTEMbI TMHEWHBIX ypaBHeHUI. [TonsaTHe
00 SKBUBAJIEHTHOCTH CUCTEM (MILTIOCTPALIUSA).

3. Cxema /10Ka3aTeNbCTBA TEOPEMbI 00 SKBUBAJICHTHOCTH CHCTEM JIMHEWHBIX YpaBHEHUIA.
4. Merop 'aycca pelieHust CUCTEMbI JIMHEHHBIX YPaBHEHUM.

5. UccnenoBanue CUCTEMBI JIMHEWHBIX YPAaBHEHNUN CTYIIEHYATOrO0 BUAA.

6. Apudmernueckoe NpoCcTpaHCTBO CTPOK R ", moampocTpancTBo.

7. Cuctema OJTHOPOHBIX JUHEHHBIX YpaBHEHUH (JIeMMa U CICACTBUE U3 HEE).

8. [IpocTpaHCTBO pemIeHu CUCTEMBI OJHOPOAHBIX JIMHEHHBIX YpaBHEHHH, PyHIaMeHTaIbHAasK CH-
CcTeMa peLICHUM.

9. Anroput™m HaxoXkIeHUs (HYHIAMEHTAIBHON CUCTEMBI PEIICHHI CHUCTEMBI OJTHOPOIHBIX JINHEH-
HBIX YpaBHEHUH (MUIIOCTpALIUS).

10. CBs13p MEX1y MHOKECTBAMH PEIICHUI HEOAHOPOIHON U aCCOUMUPOBAHHOM C HEM OJHOPO-
HOM CUCTEMBI JIMHEWHBIX YPABHEHUH.

11. Anroput™m Hax0KJ€HUsI OCHOBHBIX PELIEHUI CUCTEMbI JIMHEHHBIX YpaBHEHUH (MIUTIOCTPALIHS).
12. MaTpuisl, MX BUJIbl U CBSI3aHHBIE C HUMH [TOHATUS.

13. CnoxeHnue (BbIUMTAaHUE) MAaTPUILl U YMHOXKEHHE MAaTPHUIL Ha YKCIia, CBOMCTBA.

14. YMHOXEHUE MaTpPHII, CBOUCTBA.

15. IlepecTaHOBKHM N CUMBOJIOB, UX YMCI0. YETHOCTh IEPECTAHOBKYU U €€ U3MEHEHHE IPH TPAHC-
MO3ULIMH. YKCIIO YETHBIX U HEUYETHBIX NTEPECTAHOBOK.

16. IloacTaHoOBKYU N-i CTENEHM, UX YUCIO. Y MHOXKEHHE MOICTAHOBOK (3aBUCUMOCTh pe3yjbTara
0T BbIOOpa TEPMUHOJIOTUH).

17. YeTHOCTH MOJICTaHOBOK N-I CTCIICHH, €€ HC3aBUCUMOCTD OT B A 3aIIMCH ITOJCTAHOBKH. Yucno
YCTHBIX U HCUCTHBIX ITOACTAaHOBOK.

18. Onpenenenue onpenenurens N-ro nopsaka. [Ipasuna Cappuyca.
19. CgoiicTBa onpeaenuTeneu.

20. ANTOPUTM BBIYUCIICHHUS OMPENETUTENS] C TMOMOIIBIO AJIEMEHTAPHBIX MPEeoOpa3oBaHUN HaJ
cTpokamMu u cronbuamu. [Ipumepsl. Kpurepuii paBeHcTBa onpeneauTens HyJIro.

21. Paznoxenune onpeneauTes mo CTpoke (CTonoiy).

22. ObpaTHas MaTpHIla, BEIBOJ ee popmynbl. /IBa criocoba BEIUMCICHHS] 0OpAaTHOM MaTPHIIBIL.
23. ®opmynupoBka Teopemsl Jlamnaca. CieacTBUS U3 TEOPEMBI.

24. Onpenenurenb Npou3BeACHUs MaTpHIl, (popmynupoBka Teopemsl bune-Komm. [Tpumepsr.
25. PaHr cuctemsl CTpOK mpocTpancTBa R ™.

26. IIpuBenenne MaTpUIlBl C TTOMOIIBIO DJIEMEHTAPHBIX MPeoOpa3oBaHUi HaJ €€ psAgaMu K KaHO-
HUYECKOMY BUAY (MJUTIOCTpAIus).
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27. MeTtona okaiiMIICHHsI MUHOPOB (MIJLTIOCTPAIINS).
28. IlpaBuno Kpamepa pemienns cuctemMbl IMHEWHBIX YPaBHEHUHN (MIUTFOCTpALUs).

29. Teopema Kponekepa-Kanemnu (popmynuposka). O6o0menHoe npaBuiio Kpamepa pemieHust
CHUCTEMBI JINTHEUHBIX YPAaBHEHUH (MIJUTIOCTpAIlus).

30. OToOpaxeHuss MHOXKECTB U CBSI3aHHbIE ¢ HUMU NOHATHUS. [IprmMepsl.

31. Buabl oTroOpaykeHHn MHOXKECTB C HULTIOCTPALUCH HA TpUMEpax.

32. IIpeoOpa3oBaHuss MHOXKECTBA, UX YMHOXeHUE. CHUMMETPpUUYECKHI MOHOU/] IPE0OPa30BaHUM.
33. IlogcTraHOBKM MHOXECTBA, UX YMHOXKeHHe. CUMMeTpriecKast rpyIina Mo ICTAHOBOK.

34. I'pynnouibl, UX BUJbI U IPOCTEUIIINE YTBEPKICHUSI.

35. TepmuHOIOTHS B TEOPUU Tpynon0B. [IpumMepsl rpynnouoB pa3inuHbIX BUIOB.

36. OnpeneneHue KoJiblia U ornpeaesienne nois. [lpumep noss u npuMep KoJiblia, HE SBIISIOLIE-
TOCsl TIOJIEM.

37. Buabl KoJiell, IpUMepbl KOJIEL PA3IMYHBIX BUIOB.
38. Onpexnenenue BEKTOPHOTO MPOCTPAHCTBA HAJl II0JIEM, IPUMEPHI BEKTOPHBIX IPOCTPAHCTB.

39. Onpenenenue anreOpsl HAJ MOJIEM, TPUMEPHI ANreop.

Bropoii cemecTp
[TocTpoeHue nosst KOMIUIEKCHBIX YHCEIL.
Anrebpanueckasi popma 3arucu KOMIUIEKCHOTO YKCIIa U CBSI3aHHBIE C HEIO TIOHATHSL.
ConpsikeHne KOMIUIEKCHBIX YHCell, CBOWCTBA.

Monynb KOMIIJIEKCHOTO YUCIIa, HEPABEHCTBO TPEYTOJIbHUKA.

A

Tpuronomerpudeckas ¢popma 3alUCH KOMIJIEKCHOTO YHUCIIA, MYJIbTUIIIIMKATUBHbIE CBOWCTBA
MOJIyJIsl U apTyMEHTA.

6. JlericTBUA HaJ KOMIJIEKCHBIMU YHCIIAMHU B KOMITJIEKCHOM IJIOCKOCTH € MOMOILBIO [IUPKYJIS U
JIMHENKH.

7. ®opmyna Myaspa.

8. Ms3Biedenue KopHeil U3 KOMIUIEKCHBIX YHCEIL.

9. lluknuueckas rpynna KopHeil N-if CTENEHH U3 €MHHIIBL.

10. Konblio MHOTO4IEHOB OT OJIHOM MEPEMEHHOIA.

11. Jlenenue c ocTaTKOM B KOJIbLie MHOTOUYJIEHOB.

12. JlenuMocTh MHOTOUIIEHOB, CBOKCTBA.

13. HOJl u HOK mHorouneHos, anroputM Epkiupa.

14. Tleppas popmynuposka Teopemsl bezy. Cxema ['opHepa 1 HEKOTOpHBIE €€ TIPUMEHEHHS.
15. Bropas dpopmynupoBka Teopembl besy. KpaTHocTh KopHS MHOTo4eHa. [IpuMepeL.

16. Otnenenne kpaTHBIX KOPHEH MHOTOYIIEHA.
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17. DxBuBanenTHbIE GOPMYIUPOBKH OCHOBHOM TEOPEMBI AIT€OPHI.
18. ®opmynsl Buera.

19. Kanonuueckoe npezcrasiaenue muorouaenos B R[X] u C[X].
20. Nurepnonsuuonnas Gpopmyina Jlarpamika.

21. Jluneiinas 3aBUCMMOCTh M HE3aBUCHMOCTH CHCTEMbI BEKTOPOB BEKTOPHOIO IPOCTPAHCTBA,
MPOCTEHUIIINE CBOMCTBA.

22. JleMMa O KOJIMYECTBE BEKTOPOB B JIMHEMHON HE3aBUCUMOW CUCTEME, SIBJISIFOILUXCS JTUHEH-
HBIMU KOMOWHAITUSMH BEKTOPOB JIPYT'Oi CUCTEMBI.

23. MakcuMmanbHasi JIMHEHO He3aBUCHMAasl TTOICUCTEMA, PAHT CHCTEMBI BEKTOPOB.
24. Ba3uc BEKTOPHOTO MPOCTPAHCTBA, PA3MEPHOCT.
25. Marpuna nepexozia OT 0HOTo 6a3uca IPOCTPAHCTBA K IPYTOMY, €€ CBOKWCTBA.

26. KoopauHaThl BEKTOpa B 3a/[aHHOM 0a3HCE M MX H3MEHEHHE TIPH TIEPEXOJIE K APYTroMy Oasucy
IIPOCTPAHCTBA.

27. VI30MOp(pHU3M BEKTOPHBIX MPOCTPAHCTB.

28. Teopema 0 pa3MEpHOCTH CyMMBI M [IEPECEUEHHH TIOAIPOCTPAHCTB.
29. Ipsimast cymMMa MOATIPOCTPAHCTB.

30. EBKkIM10BO MPOCTPAHCTBO, CBOUCTBA CKAIAPHOTO IPOM3BEICHHS.
31. Hepasencto Kommu — ByHskosckoro.

32. Merpuyeckie COOTHOLIEHUHUS B €BKIN0BOM HPOCTPAHCTBE.

33 OpTOFOHaJ'II)HaSI U OPpTOHOPMHUPOBAHHASA CUCTEMBI BEKTOPOB €BKJIIMA0BA IMPOCTPAHCTBA, HCKO-
TOPLIC CBOICTBA.

34. Mpouecc oproronanuzanuu I'pamma — IIIMUATA CHCTEMBI BEKTOPOB €BKIIMAOBA IIPOCTPAH-
CTBa.

35. CymecTBoBaHrE OPTOHOPMHUPOBAHHOIO 6a3Uca B KOHEYHOMEPHOM EBKIIMIOBOM HPOCTPaH-
ctBe. JlefcTBUS HaJl BEKTOpaMU B KOOPAMHATHOU (hopme.

36 OpTOFOHaJ'IBHOC JOIMOJIHCHUE K MOANPOCTPAHCTBY KOHCUHOMEPHOI'O C€BKIMAOBA IPOCTPAH-
CTBA, Pa3JIOKCHUC ITPOCTPAHCTBA B MIPAMYIO CYMMY HOAIIPOCTPAHCTBA U OPTOTOHAJIBHOTO 10-
IMMOJIHCHUA K HEMY.

37. OproronanbHas MPOEKIKs BEKTOPa Ha MOANPOCTPAHCTBO.

38. EBkinaoB uzoMophusm.

39. YHuTapHOE IPOCTPAHCTBO, CBOMCTBA CKANSAPHOTO MPOU3BEICHHS.

40. MeTpuueckue COOTHOIIEHUS B YHHTAPHOM MPOCTPAHCTBE, HepaBeHcTBo I1IBapia.

41.Bonpocsl, cBA3aHHbIE ¢ OPTOrOHATLHOCTHIO B YHUTAPHOM IPOCTPAHCTBE.

Tpernii cemecTp

1. JluneitHble 0TOOpaXeHUS U ONIEPATOPbl BEKTOPHBIX MPOCTPAHCTB.
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10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

24.
25.

26
27
28
29

Marpuriia 1uHEHOTO 0TOOpakeHUs B HEKOTOPBIX Oa3ucax nmpoctpancTB. Koopannats! oopasza
BEKTOPA TPH €ro JTMHEHHOM OTOOPaKEHUH.

V3MmeHeHre MaTpullbl TUHEWHOTO 0TOOpaxeHwusl (ormepaTopa) Mpu U3MEHEHUU 0a3uCcoB Tpo-
CTpPaHCTB.

O0pa3 u Aapo JIMHEHHOTO OTOOPaKEHUSI.
Panr u nedexT muHEHHOTO 0TOOPAKEHUS, X CyMMA.
[TpocTpaHCTBO TMHEHHBIX OTOOPAXKEHUH, alreOdpa JIMHEHHBIX OIepPaTOPOB.

HeBbipoxxenHoe nuHeliHoe oToOpaxkeHue. [lonHas nuHelHas rpymna HEBBIPOKACHHBIX JTH-
HEWHBIX ONIEPAaTOPOB.

H3omophu3M npocTpaHCTBA JIMHEWHBIX OTOOPaXKEHUI MPOCTPAHCTBY MPSMOYTOJIBHBIX MaT-
pHIIL.

N3omopdusm anreOpbl (TpyIibl HEBBIPOKACHHBIX) ONEpaTOpOB anredpe (rpyrre ¢ HeHyle-
BBIM OIPEJICITUTENIEM ) KBaJIPATHBIX MATPHIL.

MuBapraHTHBIE TIOANPOCTPAHCTBA JIMHEWHBIX ONEPAaTOPOB, MHBAPHAHTHOCTH 00pas3a U sapa
OIIepaTOPHOTO MHOTOYJICHA.

[Ipsimast cymMMa JIMHEWHBIX OMIEpaTOPOB.

Co0cTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHMSI JIMHEWHBIX OIIEPaTOPOB, COOCTBEHHBIE MO/~
IPOCTPaHCTBA.

JnaronanusupyemMbl€ JTUHENHBIE ONEPATOPHI.
XapakTepucTUYECKHIl MHOTOUWICH KBaIpaTHOW MaTpUIIbI (OmepaTopa).

PasnoxkeHne npocTpaHcTBa B IPSIMYK0 CyMMY HMHBAapUAHTHBIX ITOAIPOCTPAHCTB OTHOCH-
TEJILHO OIIEpaTOpa ¢ NOMOLIBIO MHOTOYJICHOB.

KopHesble noanpocTpancTBa JIMHEWHOTO onepaTropa.

Teopema I"'amuiibrona — Konu.

MuHUMaNbHBIM MHOTOWIEH ONEPaTopa.

[TonsaTHeE 0 x0pJaHOBOI HOpMaNbHOU (hopMe MaTPUIIBI OIlEepaTopa.

MunuManesbiii MHOTOWIEH U KH® Matpuiibl oneparopa, KpUTEpHUl AUArOHATU3UPYEMOCTH
omeparopa.

CornpsikeHHOE 0TOOpaKEHHE K JTUHEHHOMY OTOOPaKEHUIO YHUTAPHBIX (€BKIUIOBBIX) MPO-
CTPaHCTB, €r0 CYIIECTBOBAHUE U €IMHCTBEHHOCTb.

Martpuiia conpsiKEHHOr0 0TOOpaXeHHsI B OPTOHOPMUPOBAHHBIX Oa3ucax.

PaznoxeHune yHuTapHOro (€BKJIMJIOBA) MPOCTPAHCTBA B MPSIMYI0 CYMMY sJIpa oreparopa u
o0pasa CoNnpsKEHHOT 0 ONeparopa.

Teopema Lllypa mist nuHENHOTO ONEpaTOpa YHUTAPHOTI'O IPOCTPAHCTBA.

HopwmainbHbli oniepatop YHUTApHOTO MPOCTPAHCTBA, CYIIECTBOBAHUE JIJI HETO OPTOHOPMH-
POBaHHOTO 0a3uca U3 COOCTBEHHBIX BEKTOPOB.

. YHUTapHBIA ONEPATOP YHUTAPHOTO IPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIEpaTOpa.
. DOpPMHTOB OIlEpaTOp YHUTAPHOTO IPOCTPAHCTBA, KPUTEPHUH.
. OpToroHaJIbHbII U CUMMETPUYECKUH ONepaTopbl €BKIUAOBBIX IPOCTPAHCTB, CBOMCTBA.

. KBagparuunas ¢opma, ee maTpuiia u paur. I3amenenue Matpuibl GopMbl IpH JIMHEHHOM Tpe-
00pa3oBaHUU EPEMEHHBIX.
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30.
31.
32.
33.
34.
35.

© g bk~ w D

~

[TpuBenenue kBagpaTHUHON (HOpMBI MeTOI0M Jlarpanixa K KAHOHHUECKOMY BUIY.
HopmanbHbli BUA KBaJIpaTUUHBIX (GOPM.

3aKOH MHEPIHMHU ACHCTBUTEIBHBIX KBaIPATHUYHBIX (POPM.

Pacnianaromuecs: kBaapaTHuHble GOPMBI.

[TonoXuTenpHO opeaesieHHbIE KBAAPAaTUYHbIE (POPMBI, KPUTEPHIA.

[IpuBenenue AeCTBUTENHHON KBaAPATUYHON (HOPMBI K KAHOHHMYECKOMY BHUJIYy C ITOMOIIBIO
OpPTOTOHAJILHOTO MPEe0Opa30BaHuUs IEPEMEHHBIX.

YerBepThlil ceMecTp

Jlenenue ¢ octatkoM U 6€3 ocTaTka B KOJblIe LeNbIX yucen. Anroput™ EBkiinaa nHaxoxie-
Hust HOJI u ero nuHelHOTo mpeicTaBlIeHHs C WIUTIOCTpallMel Ha IpUMeEpe.

OcHoBHas Teopema apudmeruku, GyHkus Ditnepa.

CpaBHeHHE LIETBIX YKCe 110 HATYpaJIbHOMY MOJYJII0, CBOMCTBA.
Perienue nuHeMHbBIX CpaBHEHUH U CUCTEM JIMHEHHBIX CPABHEHUH.
Teopemsl @epma, Ditnepa u Busbcona.

AnreOpanueckie ypaBHEHHs HaJl KOJbIIAMU KJIACCOB BBIYETOB. HenpuBoaMMBIE MHOTO-
YICHBI HAJ ToJieM Zp, TJe P — IPOCTOE YUCIIO.

Anroput™ noctpoenus koneunoro noist GL(p")c mwitroctparueit Ha nprmMepe.
I'pynnonasl, uX BUABL, IPOCTEUIINE CBOMCTBA, IPUMEDBI.

Tabmuma Kanu (Homepnas tabnuua Kanm) koHeuHoro rpymnmnounia, 130MOpGU3M IpyNnou-
noB. [Ipumepsr.

10. I'pynna, noarpynmna. Kpurepun moarpynmsl. JnarpamMmma MOATPYNIl KOHEYHOM TPYIIIBIL.

[Ipumeps! (anauTHBHAS rpyIIa KOJIbIA KJIACCOB BHIYETOB 110 HATYPaTbHOMY MOAYIIIO, MYJIb-
TUIUIMKATUBHAs TPYIIa KOMIUIEKCHBIX KOPHEH U3 eJMHMILIbI 3a/JaHHON CTENeHH).

11. [loncraHOBKM N CUMBOJIOB, UX YMHOKEHUE (B JIEBOM U B MPaBOil TEPMUHOJIOTHSX) U pa3ny-

Hble ¢popMbl 3anucu. [Ipumepsi.

12. CummeTpuueckas rpyrmia MoJACTaHOBOK S n. [IpuMephI TpyI MOICTAHOBOK MAJIBIX MTOPSIIKOB

C JuarpaMmMamMiu X MOATPYIIIL.

13. Tlopoxnaroriee MHOKECTBO JIIEMEHTOB (TI0/1)IpYIIITbI, 0003HAYSHHS, CBOWCTBA U IPUMEPHI.

14. TeopeMa 0 BUJC 3JICMCHTOB I'PYIIIHL, HOpO)KI[éHHOfI JIaHHBIM MHOKECTBOM €€ JIEMEHTOB.

15. Teopema Kanu (¢ nokxazarenscTBoM) 00 n3oMopdu3Me TPpyIIibl HOpsaAKa N HOArPYIIe CUM-

METPHUUYECKOM TPYMIBI MOACTAHOBOK S n (MIPEICTaBICHHE KOHEYHOM TPYIIBI MOACTaHOB-
Kamu).

16. CmexxHbI€ KI1acChl TPYMIIHI 110 MOATPYIINE, CBONCTBA U IPUMEPHI.

17. Teopema Jlarpanxa /i1t KOHEUHBIX TPYII (C I0KA3aTEIHCTBOM).

18. Tlopsanok snementa rpynisl. Hukanueckas (mox)rpymnmna. M3oMophu3M HUKIMYECKUX MPYIII

19.

PaBHBIX MOPSIKOB.

[Toarpymmel KOHEYHBIX U OECKOHEUHBIX HUKINYECKUX IPYMI ((POPMYTUPOBKU YTBEPKICHHH
C WUTIOCTPALUSAMHU Ha IpUMepax).
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20. [TonsTHE 0 NEBO (TMIPaBO) CTOPOHHEM JIEHCTBHU TPYIIIBI HA MHOXecTBe. [Ipumeps! gelcTBHi
(meiicTBUE TPYIIIBI MOJICTAHOBOK N-0i CTETICHH Ha MHOXKECTBE CUMBOJIOB N n, TEHCTBUS TIOT-
TPYIIIbI JIEBBIMHU WM IIPABBIMH CABUTAMH, a TAKXKE COIMPSIKEHUSIMH HAa MHOYKECTBE 3JI€MEH-
TOB CaMOU TPYIIIIBI).

21. OpOuTsl npu EHCTBUM TPYIIIBI HA MHOKECTBE, CBOMCTBA M ITPUMEPHI.

22. CranyoHapHas NOArpynna (crabuin3aTop CUMBOJIA) NIPH JEHCTBUN TPYIIIBI HA MHOKECTBE.
IIpumepsl.

23. KonuuecTBo 37€MEHTOB B opOUTe, IpU ACHCTBUM KOHEUHOI rpynmbl Ha MHOXecTBe. [Ipu-
MEpBHI.

24. Jlemma bepHcaiia 0 KOJTU4YECTBE OpOUT MPH ISHCTBUHM KOHEYHOM TPYIIITBHI HA KOHEYHOM MHO-
xectse. [Ipumep.

25. CormnpsikeHHEe 3JIEMEHTOB IPYIIIbI, cBOicTBa. COMpsKeHHUE MOICTAHOBOK, IPUMEPHI.

26. Kitaccel conpspKEHHOCTH TPYIIIBI, IICHTPAIH3aTOp dJeMeHTa rpymmbl. [Topsiok kinacca co-
NpsKEHHOCTH KOHEYHOU rpynnsl. LlenTp rpynmsl. [Ipumepst.

27. ConpshkeHre TOATPYIIBI TPYHIBI, CBOMCTBA. Kiacchl cOMpsyKEHHBIX MOATPYIIT TPYIIIEI,
HOpMaJIM3aTop NoArpynmnsl. [Ipumepsr.

28. Teopema CuitoBa (popMyupoBKa YEThIPEX YacTel U J0Ka3aTeabCTBO « Cyuyecmeosanusy).
29. UnmocTtpanust Teopembl CHIIOBa Ha pUMepax IPyI MajIbIX MOPSIKOB.

30. HopmanpHast moArpyra rpymnsl, 5KBUBAJICHTHBIE OTNPEACTICHNS U TIPUMEPHI.

31. dakToprpymnia, onpeaeaeHue U IPUMEPHI.

32. 'omoMophu3MBI TpyIIIl, CBOWCTBA U BUABL. S11po m 00pa3 romomopdu3ma, HOPMAIHHOCTD
aapa.

33. OcHOBHas TeopemMa 0 ToMOMOP(PHU3MAaX TPYII € JOKA3aTEIHCTBOM U HILUTIOCTpALIMEil Ha TpH-
Mepe.

4.2.2 Cincoxk THMNOBBIX NMPAKTHYECKUX 3aaHMI (Ul J1aOOpaTOPHBIX 3aHATUH, KOH-

TPOJIHBIX pabOT U IK3aMEHOB)

Haiinure MHOKECTBO peLeHun CHUCTEMBI JIMHENHBIX YpaBHEHUH
X, —4x, —-X, +3x, =-3
-2X, +8x, +3x, -8x, =8-

-X, +4x, +2x, —-5X, =95

4

2. Haiiaure ¢pyH1aMEHTaIbHYIO CUCTEMY PELIEHUH CUCTEMbI JINHEHHBIX OJTHOPOJIHBIX YpPaBHEHUN

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

-X  +4X, +2X, —-5X, =

3 4
3. Berancimte Matpury AB—2C,tme po—|1 2| B:(l Zj, C-=
2 1

w ~ ©
N W
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4. MOMOIIBIO 3JIEMEHTApPHBIX MpeoOpa3oBaHUil HalAUTe MaTpHIly, OOpaTHYIO K MaTpHIIe

J.

11
5. o dopmyne HaliguTe MaTPUILy, OOPATHYIO K MaTPHIIC 1 0
2 1

C
11
10
21

N PN

N B O

6. Pemute cuctemy JTMHEMHBIX YpaBHECHUMN 4x —d5y =4 MaTPUYHBIM CITOCOOOM.
5x +2y =3
2 1 2
7. Paznoxxure onpenennTens a b cm OYKBEHHOMY Dsiy.
1 3 3
. . [3x -7y =3
8. Pemure cucremy JIMHEWHBIX ypaBHEHUN no npasuity Kpamepa.
4x +3y =5
5 6 1 3
9. C nomouIb10 3JIEMEHTapHBIX IPE0Opa30BaHU BEIUMCIUTE ONPEAEIUTEND 2 3 -1 2
2 3 0 1
4 6 -1 2

2 -3 1 -2 1
10. MeTooM OKaiiMJIEHUSI MUHOPOB BBIYHMCIIUTE PAHT MAaTPUILIBI -4 6 -2 4 =2

4 -6 2 1 1

2 -3 1 3 0

11. Tlo o0oOmenHomy mnpaBuwity Kpamepa pemmure cucTeMy JUHEHHBIX ypaBHEHUH
2x, —=3X, +X, —-2X, =1

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

12. Haiinure kakyro-HMOyIb MaKCUMaJbHYIO JHMHEHHO HE3aBHCHUMYIO IOJCHCTEMY CHCTEMBbI
CTPOK U1, U2, U3, Us, TAIE
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u = (3-21-2),
u, = (6,4, 2,-4),
u, = (3-2,1-3),
u, = (6;-4; 2,-3).

3

4

13. Ctpoku U1, Uz, U3, U4 BBIpA3UTE JIMHEHHO Yepe3 CTPOKH MOJICUCTEMbI, HAWJIEHHOHN B 3aJJaHUU
12.

14. B nuneitnoi odosouke L (U1, Uz, U3, Us4) HaliiMTe Takoi 6a3uc, 4TOOBI CyMMa KOMITOHCHT KaX-
JIO ero CTpOKHU ObLIa paBHa 3.

15. ITokaxwuTe, 9TO CHCTEMA CTPOK V1, V2, V3 06pasyeT 6asuc npoctpanctsa R ® u Haiigure xoop-
JIMHATHI BEKTOpa V B 3TOM Oaszuce, r7e

v,= (21 2),
v, = (311,
v, = (2,21),
v= (3-22).

16. IlpencraBpTe B anredpanyeckoi (popme KOMILJIEKCHOE YHCIIO

,_3-2i+(-i)(+2i)
B 2

) . .
17. Peurnts ypasuenne X~ — (4 +1)X+5—1 =0 u sanucars ero kommexcusre kopau B ar-

rebpanueckoi popme.

J3i-1
1—i

J3-—
1-i

18. IIpencTaBUTh KOMILJIEKCHOE YHCIIO 7 = B TPUTOHOMETPUYECKOH popme.

10
19. IlpeacraBUTh KOMITJIEKCHOE YUCIIO 7 — ( j B anreOpanueckoi hopme.

J3i-1

20. Beinucath Bce KOMIUIEKCHBIE KOPHU NSATOW CTENEHU U3 yucina 7 = ————.

1-1

21. HaiiTu yacTHOE ¥ OCTATOK MPH JICJICHUH MHOTOUICHA X° +5x* +6X° —2X* —3X+1 ma

MHOT'OYJIEH 5X4 + 20X3 +:|.8X2 —4x-3.
22. Pa3noXuTh MHOTOUWICH 2)(,'3 — 3x 2 +1 o crenensiv GuHOMa X+3.

23. Haiit panuroHaabHbIe KOPHH MHOTOYJICHA X =8 +7X*—8Xx+4 u OMPENICITUTh UX
KPaTHOCTb.
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24. Haiigure nauOonplnii OOIMA JEAUTEND f (X) = X4 — 2X3 — X2 —X+3 u

g(x) =x°-1.

25. Haiigutre nuHEHHOE TMpeICTaBICHHE HAMOONBIIET0 OOMIero JEMUTENII MHOTOYICHOB

f(X)=x"-2x*-x*—x+3 u g(X)=x>-1.

26. Jlaunslit MEOTOUNEH X1° + x2° + x3° — 2x1X2 — 2xX1X3 — 2X2X3 IPEICTABUTH B BHIe MHOTOUJICHA
OT 2JIEMEHTAPHBIX CUMMETPUYECKUX MHOTOUWICHOB.

27. Haittu opToHOpMHpOBaHHbIH 0a3uc moanpoctpanctBa U = L (a1, a2) eBKIMI0BA IPOCTPaH-
crBa R*, re 1=(1,0,-2,2), a2=(2,3,-4,4).

28. HaiiTu OpTOroHaIbHYIO MPOCKIIMIO ¥ OPTOTOHAIBHYIO cocTaBsironLyro Bektopa b = (3,1,0,3)
Ha noanpoctpanctso L ((1,0,-2,2), (2,3,-4,4)).

29. Haiitn 6a3uc OpTOrOHAJILHOTO JOTIOJTHEHUS B R* k noanpoctpancTBy L (a1, a2), roe ai= (1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitu kocuHYC yriia Mexay Bektopamu c1= (2+i, -2) u C2= (1+i, 1-i) yHHTapHOrO MPOCTpaH-
ctBa C2.

31. Haiit kaKoii-HuOYIb BEKTOP €MHMYHON ITMHBI B YHUTAPHOM TIpocTpaHcTBe C2, KOTOpEIii
OPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) U UMeeT BEIIECCTBEHHYIO MEPBYIO KOMITOHEHTY.

2

32.IlpuBecTy BElIECTBEHHYIO KBaApaTHUHYyIO opmy 2x1x2 - x2° MeTooM Jlarpanka Kk KaHOHU-

YCCKOMY, a 3aTCM U HOPMAJIbHOMY BUIY.

33. OnpeaenuTh paHT, MHAEKCHl MHEPLMM ¥ CUTHATYPY JAHHOH KBaAPaTHUHOH GOpPMBI 2x1X2 - X22.

34. Pa3nouTh B NMPOU3BEACHHUE JIBYX BELIECTBEHHBIX JUHEUHBIX (POPM KBaIpaTUUHYIO QOpMY
3x12 + 4x2% - x3® + Sxx2 + 2x1x3.

35. BEISICHUTB, Kakoe M3 ABYX oToOpaxenwit R® B R?, ompemeneHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) 1 (X1, X2) > (2x2, 2x1-x2)  V X1,X2€ R, sSIBJISETCS IMHEHHBIM ONIEPATOPOM H yKa-
3aTh €ro MaTPHILy B CTAHIAPTHOM 6a3ice mpocTpaHcTBa R2.

36. Jluneiinbiii omepatop A mpoctpanctsa R? B 6asuce (1 =(0,1), g2 =(1,1) umeer mMaTpuy

[Al= (‘1

1 O] , a ITHEWHBIN orepaTop B TOro e MpOCTpaHCTBA B CTAaHJAPTHOM Oa3uce €1,e2 —

1 —
matpuity /[Ble = [O 5 j Haiitu matpuiy [AB-24]q.

4 2 -5
37.Matpuna |6 4 -9 | sBnserca marpuiedl IMHe#HOTO omeparopa mpocTpaHcTBa R B
5 3 -7

cTtangapTHoM 0azuce. Halimure cOOCTBEHHBIE 3HAUEHUSI U BCE COOTBETCTBYIOIINE UM COOCTBEH-
HBIE BEKTOPHI OTIEpaToOpa.
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38. JIuneiinbie onepatop 4 mpocrpancTBa C? B 6asuce 1 =(-1,0), 02 =(1,-1) umeeT Marpuiy

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

39. BBISICHUTB, KaKHe U3 CIEAYIOIMX YeThIpeX JIMHEHHBIX OnepaTopoB nmpoctpanctea C? , UMelo-

0 - 0O —iY(—=i 0Y/0 i
IMUX MaTPUIBl BUIA ) , A B CTaHIapTHOM 0asuce, ABIIOTCS HOp-
1 0 1 0 1 i 0

MaJIbHBIMH, YHUTAPHBIMHU WUJIX SPMHUTOBBIMHU.

40. YKa3aTh OPTOrOHAIbHOE MPEoOPa3OBaHKE TIEPEMEHHbIX, IPUBOIAIIEE BEIECTBEHHYIO KBaJl-
patuunyto opMy  Sx12 + 8x2? + Sx3% — 4x1x2 - 8x1X3 — 4x2X3 K KAHOHHYECKOMY BHJLY.

41. JIunelinple noanpocTpaHcTea L; um L, mpoctpaHcTBa R* HATSHYTHI HA CUCTEMBI BEKTOPOB
a;,a,,az U by, b,, by coorBercTBeHHO. HaiiTn 6a3uc cymmbl U pa3MepHOCTb MEepeceyeHUs MoJ-

npocrpalcts Ly u L,, rmoe

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

42 Haiitu 6a3uc nepeceyeHus: NOANPOCTPaHCTB L, u L, u3 3amanus 41.

43. Haiitn 5x0pJaHOBY HOPMAIBHYIO (hOPMY MATPHUIBI IMHEHHOTO orepaTopa mpocTpaHcTsa R3,

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

44. Haiitu 6a3uc mpoctpancTa R®, B kOTOpoM MaTpuiia omepatopa 13 3afaHus 43 UMeeT Kopa-
HOBY HOpPMaJIbHYIO (popMy.

45. Haiftu co6cTBeHHBIE IONMpoCTpaHcTBa omnepatopa A : R® — R3 maTtpuma xotoporo B cran-

2 1 3
AapTHOM 0asuce uMeeT BUJ 1 5 6 .
3 6 8

46. HaiiTn opTOHOPMHUPOBAHHBIN 0A3HUC, COCTOAIINI U3 COOCTBEHHBIX BEKTOPOB oreparopa 4 u3
3aganuga 45.

47. HaiiTi opTroroHanbHyto MaTpuily 7 ¥ AMaroHaJIbHYI0 MaTpUIly B, Ui KOTOPBIX BBIOJIHAETCS

1 2 2
paBenctBo B=T'AT,tneA=|92 1 2|
2 21
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48. BBIACHUTH MMeEET U ypaBHeHHe X? = A pemenue B Kogble Matpul, Ms3(R), roe A =

1 3 0
3 5 2
0 2 -1

49. Haitti opToHOpMUpOBaHHbIit 6a3uc moanpoctpancta U u3 sanamus 49.
50. Haiiti opToroHasbHyro npoekiuio Bekropa V Ha noanpocrpanctso U = L(v,, V,,V,,V,)
eBKJIMI0Ba pocTpaHcTBa R, re
v, =(1111), v, =(0;2,0;2), v, = (2;0;0;2), v, = (1L1,-13),
v =(2;0,—2;0)

51. Haiiti 6a3uchl 06pasa u sapa ornepaTopa NpocTpaHcTBa R®, y KOTOpOro MaTpuua B CTaH-
JapTHOM 0a3uce 3TOro MPOCTPAHCTBA UMEET BHL

12 -1
2 5 -3
3 7 -4

54. TlpencTaBuTh B BHJIE POU3BEACHUS HE3aBUCUMBIX ITUKJIOB B CHMMETPHUECKON rpymie Sg

12 3 456 789

—2007
U OIIPEJCNIUTh €€ YETHOCTD.
5847 9 36 21

MOACTAHOBKY (

55. TloctpouTh Tabmuibl Kaiu ay1st MyJIbTUILIMKATUBHONW Tpynnbl Y1 W ajidTUBHOM rPyIIIIbI
Z4, nO0Ka3aTh U30MOPPU3M ITHUX TPYIIIL.

56. B anauTHBHOM rpymme Kj1accoB BbIUETOB Z1g yKa3aTh BCE €€ NOAIPYIIIbL.

57. Pa30uTh CHMMETPHUYECKYIO TPYIIIY TOACTAHOBOK S3 Ha JICBBIC CMEKHBIC KIIACCHI 110 TIOI-
rpymne H= {e; (23)}.

58. HOKaSaTb, YTO KOJIbIIO BBIYETOB IO MOAYJIHO pZ HC I/ISOMOpq)HO IIOJIXO U3 p2 OJICMCHTOB.

59. CoctaBuTh TaOIUIy YMHOXKEHHUSI U JeNIEHUs A Konel Zy u Zo u 1uig nonet GF(4) u GF(9).

60. Jlyist 3a7aHHOM MaTpuIbl pasMepa p° Ha p°, Tie p=2 Wiu p=3, NPOBEPHTH, ABJISAETCS U OHA
TabnmuIel ymMmHoxkeHus B none GF( p’ ) npu KakoH-TO0 HyMepaluH 31eMEHTOB 3TOTO HOJIs.

61. PeanuzoBaTh airOpuTM J€NE€HUS B KOJIbLIE BHIYETOB Z, (YUUTHIBasi BO3MOKHOCTh MOJTyYEHUS
HEOJHO3HAYHOTO Pe3ysIbTaTa).

62. JlaHo & B3auMHO NMPOCTBIX HATYPAJIBHBIX uncen m; > 1. J{asa moboro Habopa k LenbIX YhCel a;,
o k .
HaiiTu nenoe a < [ [.m; , raxoe, uto a = a;(mod m;), s Beex i o1 / 10 k .
63. O6001MTH MPEIBIAYIIYIO 33]auy Ha cIydaid, KorJa Yucia He 0053aTelIbHO B3aUMHO MTPOCTHI.

64. HaiiTu BCce HENTPUBOAMMBIC HAJ MMOJIEM Z , MHOTOWICHBI CTETIEHU N (N — HEOOJIBIIIOE POCTOE
YHUCIIO0).
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65.

66.

67.

68.

69.

70.

71.

[To manno#M Tabnuie Kanu rpynmounga < N,; > OTBETUTH Ha Bompoc: (1) KOMMYTaTUBHO JIK

YMHOXXEHHE; (2) uMeeTcs JId B TpyNIouae eAnHua; (3) umeercs Jiu B rpynmnoue K Jodomy
9JIEMEHTY OOpaTHBIN 31eMeHT; (4) sBISEeTCS U TPYNIONU] KBa3Urpynmoii; (5) sBiseTcs Ju
IpyHnnou] Noayrpynnoi; (6) sBisercs a1 rpynnoua rpymnmnon?

11234
112|143
2111234
3141312
41314121

Jana rpynna noacranoBok G u qBa nmogmuoxectsa Hi, Hz Muoxkecta G. Onpenenuth Kakoe
U3 ITHX IMOJMHOXECTB SIBIISCTCS, & KAKOE HE SIBJISICTCS NOArpymmoi rpymisl G. 3aTeM pa3ouTh
MHOKeCTBO G Ha mpaBble (JIeBble) CMEXHBIE KIAcChl IO HAWJAEHHOW TMOATPYIIIE.
G ={e, (1342), (1243), (12)(34), (13)(24), (14)(23), (14), (23)}, H, ={e, (1234)},

H, ={e, (12)(34)}.
Jansl Tpu noamuoxkectBa Hi, H2 u Hiz HekoTopoii rpynnsl nojacrtanoBok G. [Tokazate, 4to

TOJIBKO JIBa U3 HUX ABJIAKOTCA INOATPYIIIAMHA I'PYIIILI, 4 3aTEM IIOKa3aTb, YTO TOJIBKO OJHA U3
OTUX MOATPYIIII HOpMaJIbHA B G.

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

[Tokazatk, 9YTO JaHHOE MMOJAMHOXKECTBO H HEKOTOPOU TpymIibl MoIcCTaHOBOK G siBIsieTCs] HOP-
MaJIbHO# MOArPYIIOH U mocTpouTh Tadbmuiy Komu st pakroprpymmer G/ H .

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

Mo nannow Tabmune Kanu rpynmounna G = {01, 92, g3, 4} MOCTPOUTH €r0 HOMEPHYIO TaOIHUILY
K511 1 BBISACHUTB SIBIISI€TCSI JIM OH TPYIIIOH, a €CIIU SBJSETCS, TO MPEICTABUTh €0 3JI€MEHTHI
MI0/ICTAHOBKaMU 4-ii CTETIEHHU.

01102|03| 04
911092010403
02 101|02|093|04
U3 | Q403|010
0410930940201

Metonom Jlarpanxa IIPUBECTH JENCTBUTEIBHYIO KBaJIPaTUYHYIO bopmy

2 2 o
X5 — X3 — 2%, X, —2X, X, K KAHOHHYECKOMY BHIY. B 0TBeTe yka3aTh MOTyYHBIINICS KaHOHH-

YeCcKUi BUJ U MaTPHUIly IPUBOASILEr0 K HEMY JIMHEHHOro MpeoOdpa3oBaHus NEPEMEHHBIX.

C moMoIbI0 HEBBIPOXKACHHOTO JIMHEHHOTO MpeoOpa3oBaHMsl MEPEMEHHBIX C JeHCTBUTENb-
HbBIMH  Ko3((dUIIMEeHTaMH  TNPUBECTH  JECUCTBUTENBHYIO  KBaJpaTHUUHyIO  (Qopmy
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72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

2 2 2,2 )

4Xl =X, —9X3 + X, OT YETBLIPEX IEPEMEHHBIX K HOPMaJIbHOMY BHy. B oTBETE yKa3aTh moiy-

YUBILIUICS HOPMAJIBHBIN BUJ] U MaTpUIly NPUBOJAIIETO K HEMY JIMHEHHOro 1peodpa3zoBaHus

IIEPEMEHHBIX.

C nomo11bi0 HEBBIPOXKICHHOT'O JTMHEHHOI0 IPeoOpa30BaHus IEPEMEHHBIX C KOMITJIEKCHBIMU
2 2

KO3 pHUIHEHTaMH TPUBECTH KOMIUIEKCHYIO KBaJpaTHUHYyIO (popMmy 4X; — X, OT IBYX mepe-

MEHHBIX K HOpMaJIbHOMY BUIy. B oTBeTe yka3aTh MOJIY4YMBIIMICS HOpPMalbHBIA BUJA U Mart-
pUILy, IPUBOISIIETO K HEMY JIMHEHHOTO MPeo0pa30BaHUs IEPEMEHHBIX.

o o 9 2 .
Jlnsi 1eHCTBUTENBHON KBaAPaTHUHOU (GOPMBI X, —2X X, +2X; X, OT TpEX IEepPEeMEeHHBIX, UC-
MoJbp3ys MeToA Jlarpanska, OnpeaeauTh paHr, MOJOKUTEIbHBIM U OTPULIATEbHBIA UHIEKCHI
WHEpLUHU, CUTHATYPY.
BbIsICHUTB, SKBHUBAJCHTHBI JM [JBE JI€HCTBUTENIbHbIE KBaJgpaTU4Hble (OpPMBI X, X, H

3X? + 2%, X, — X2, a eciM SKBUBAJIEHTHBI, TO YKa3aTh HEBBHIPOXKICHHOE TMHEHHOE MPeobpaso-
BaHUE NEPEMEHHBIX C ICHCTBUTEIBHBIME K03 puineHTaMu, mpuBoAsIee OJHY U3 HUX K ApY-
TOH.

BI)ISICHI/ITI), SABJIACTCA JIn clIceayromas ﬂGﬁCTBHTCHBHaﬂ KBaapaTu4Had (bOI)Ma
X2 —4X,X, + 2%, X, —2X,X; PpacIajaromeics, U eciiu sBJseTCs, TO NPEICTABUTH €& B BHIE
IPOU3BEACHUS JIBYX JEHCTBUTENbHBIX TUHEHHBIX (OpM.

Hcnonp3ys kputepuit CuibBecTpa, Uil JAHHBIX TPEX JeHCTBUTENFHBIX KBAAPATHYHBIX (hopMm
OIPEAEINTh, KaKasi U3 HUX SBJISIETCS MOJIOKUTEIBHO ONPEAEIEHHOM, OTPULIATENILHO ONpeie-
NEHHOM ¥ HEOTIPENENEHHOM: — 2X. — X5 — 2X2 + 2%, X, + 2%, X,

X7 + X2 A+ XE = 2X, Xy —2X Xy B X2+ X5 + X5 —X Xy + X Xy — X, X

o 2 2 2
[IpuBecTH  JEHCTBHUTEIBHYIO KBaJIPaTHUHYIO bopmy 4AX] +4AX; + X5 +8X X, —
— 4%, X5 —4X,X, 0T TPEX MEePEMEHHBIX K KAHOHHYECKOMY BH/Y C TIOMOIIBbIO OPTOTOHAIBLHOTO
npeoOpa3oBaHus MEpeMEHHbIX. B 0TBeTe yKa3aTh MOJYYHBIIMNACS KAHOHHYECKUI BH U MaT-
PHILY IPUBOJIAIIETO K HEMY OPTOrOHAIBHOTO MPEe0Opa30BaHus IEPEMEHHBIX .
BBIsICHUTD, OKBHBAJICHTHBI JIM JIBC KOMIUIEKCHBIE KBaJpaTHYHbie (OPMBI X X, H

2% —2X,X, + X5 , a ecIM JKBUBAIEHTHBI, TO yKa3aTh HEBHIPOXKICHHOE TMHEHHOE TIPeobpaso-
BaHUC IICPEMCHHBIX C KOMIIJICKCHBIMHA KOB(i)q)I/IIII/IeHTaMI/I, MPUBOAAIICEC OAHY U3 HUX K I[pyl"OI\/’I.

Haiitu npowusBenenue o - [OaHHBIX JABYX IIOJCTAaHOBOK « W 5, €CIH TIOJCTaHOBKa
o = (135)(28)(4679) 3anncana B ITMKIMYECKOM BHE M TojacTaHoBKa [ =135284679 3amnu-

CaHa B BUJC IICPECTAHOBKHU. HpOI[eMOHCTpI/IpOBaTB JICBOCTOPOHHEC U TPAaBOCTOPOHHEEC YMHO-
KCHUC, HpI/I‘-IéM MNOoJCTaHOBKA « - IB B 000HuX ClIydadax OOJDKHA OBITh 3aIMCcaHa B KAHOHHYE-

CKOM BHJE.

Janbl mogctaHoBKH 4-oi ctenienn 3214 u 2143, 3anicaHHbIe B BUJE TIEPECTaHOBOK. BhImu-
caTh DJIEMEHTBI IPYMIbl (MOArPYIIBl CHMMETPUYECKON TPYIIBI S4), MOPOKIAEHHOW STHMHU
MOJICTAHOBKaMU (MCIIOJIb30BaTh COOTBETCTBYIOLIHI aqTOPUTM).

Haiit neHTp naHHON IrpymIibl IOJCTAaHOBOK

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

Pa30uth nqaHHyro rpynmmy noAcTaHoBoK G Ha Ki1acchl CONPSKEHHOCTU M YKa3aTh LIEHTpaIn3a-
TOPBI HEKOTOPHIX MOJICTAHOBOK M3 G (TIOACTaHOBKH CaMOCTOSTEIIHFHO BRIOUPAIOTCS TI0 OJTHOW
13 KaKJI0ro KJ1acca CONpsHKEHHOCTH), TIIe
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G ={e, (1234), (1432), (12)(34), (13)(24), (14)(23), (13), (24)}.

83. lana moarpynma H HEKOTOPO# rpynmsl noactaHoBok G. I'pynmna H neficTByeT Ha MHOXECTBE
G mpaBeiMu ciBuramu. Pazoute MHOXecTBO G Ha opOuThl npu aeiictBun H Ha G, a Takke
yKa3aTh CTa0MIIN3aTOPBI HEKOTOPHIX CUMBOJIOB U3 G (CHMBOJIBI CAMOCTOSITEIILHO BEIOUPAIOTCS
0 OJHOMY U3 KaXKJIOW OpOUTHI).

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

84. Pa36uTh CUMMETPHYECKYIO TPYIIITY S 4 HA KJIACCHI CONPSHKEHHOCTH M yKa3aTh LIEHTPAIN3aTOPhI
MOJICTAHOBOK, CAMOCTOSITEIbHO BEIOPAHHBIX 110 OJJHON M3 KaKJOTO KJIacCa COMPSHKEHHOCTH.

85. [lana moarpymnmna H HeKOTOpo#l rpymnmsl mojactaHoBok G. ['pynma H nelicTByeT Ha MHOYKECTBE
G comnpsoxenusmu. Pa3outs MHOXkecTBO G Ha opOuUTHI IIpH fericTBur H Ha G, a Takke yKa3aTh
CTaOMIN3aTOPHI 32IaHHBIX CUMBOJIOB U3 G (CHMBOJIBI B3SITHI IO OTHOMY U3 KaKI0M OpOUTHI):

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

86. BeimucaTh 311€MEHTHI KaKOW-HUOY/Ib CHIIOBCKOW 3-TIOATPYIIITBI TaHHOKH KOHEYHOHU rpymisl G,
eciu a) G=Zzg, b) G=As.

87. [TocTpouTh qrarpaMmy HOATPYII MYJIbTUIUIMKATHBHON IUKIUYECKOM TPYIIITEI < g > HopsiIKa
100.

12 3 45\)(1 23 405
88.I'pynma  moxcranoBok  5-oif  crememm @ G = , :
123 45)\3 2541

1 2 3 4 5\(1 2 3 45\(1 2 3 45 1 2 3 45
, , , }  eCTeCTBEHHO
521 4 3,14 3 25/\3 45 21 5 41 2 3

NeCTBYeT Ha MHOKeCTBE CBOMX CUMBOJIOB Ns. Pa30uth MHOXkecTBO Ns Ha OpOUTHI U yKa3aTh
CTabMIIN3aTOPbl HEKOTOPBIX CUMBOJIOB M3 N5 (CUMBOJIBI BBIOMPAIOTCS MPOU3BOJIBHO IO OJ-
HOMY U3 KaXKJI0i OpOUTHI).

4.2.3 TlpumepHble OMJIETHI K IK3aMeHaM

IlepBblii cemecTp

denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICIIETO
oOpa3zoBanus «KybaHCKUIN TOCYy1apCTBEHHbIN YHUBEPCUTET»
Kadenpa pynkimmonanbHoro ananusa u anreOpsl
Hanpasnenue noarorosku: 02.03.01 MaremaTuka 1 KOMIBIOTEPHbIE HAYKU
Buier Ne *

1o pyHAaMEHTaJIbHOW U KOMIIBIOTEPHOM anredpe

1. OcHoBHasi cHUCTEMa pEIICHUA CHUCTEMBl JIMHEWHBIX YpPaBHECHUM, aITOPUTM €€
HaxXO0XIEHUS C MILTIOCTpalMel Ha IPUMEDPE.

2. ®opmynupoBKa TeopeMbl Jlarmaca, ClaeICTBIE ¥ WILTIOCTPALIUS Ha IPUMEDE.
1 -1 2 1 -1
1 1 -1 2
3. Bomuucmure det(A™ +3BC), tae A=|1 0 1|,B=|{ 0 1 |uC= s _9 3
2 -1 4 -1 1

3aBenyromuit kadenpoit
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Bropoii cemecTp

®denepanbHOE rOCyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
npodeccuonansHoro oopazoBanus «KyOGaHCKHIA rOCy1apCTBEHHBIN YHUBEPCUTET
Kadenpa pyHnkimonanibHOro anaausa u anreopsl
Hanpasnenue noaroroku: 02.03.01 MaremaTuka u KOMIBIOTEPHBIC HAYKH

Bujaer Ne *

1o (hyHJaMEHTAIbHOM U KOMITBIOTEPHOH anredpe

1. ®opmyna Myagpa.
2. CymMma u nepecedeHne OoIPOCTPAHCTB BEKTOPHOT'O MPOCTPAHCTRA.
3. Haiiaure HanOobIIui 00MIHIT qenuTes MHOTOWIeHOB C(X) 1 d(X), rae

c(X)=x*+3x*—2x-2, d(x)=x>+x*>-3x+1.

3aBenyromuii kageapoit

Tpernii cemecTp

denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
npodeccroHaabHOro oopazoBanus «KybaHckuii rocyJapCTBEHHbIH YHUBEPCUTET»
Kadenpa pynkimonanbsHoro anammsa u anreOpsl
Hanpasnenune moaroroku: 02.03.01 MaremaTrka U KOMITBIOTEPHBIE HAYKH
Buier Ne *

1o pyHAaMEHTaJIbHOU U KOMIIBIOTEPHOH anredpe

1. OproroHanpHas cucTeMa BEKTOpPOB, mpolecc oproroHanuzanuu ['pama-Ilmuara. [pu-
MEpBIL.

2. CormpshkeHHOE 0TOOpaXKCHHE K JIMHEHHOMY OTOOPaXCHUIO YHUTAPHBIX (€BKJIMJIOBBIX) ITPO-
CTPaHCTB, €0 CYILIECTBOBAHUE U €IMHCTBEHHOCTb.

3. TlpuBecTH KOMILICKCHYIO KBaJIpaTUUHYO GopMy N K cyMMe KBaJpaTOB U yKa3aTh COOTBET-
CTBYIOIIIEE€ HEBBIPOXKIEHHOE JINHEIHOE MpeodpazoBaHNe IEPEMEHHBIX, €CIH

h =X +3X5 —4X,X,.

3aBenyrouuii kadeapoii
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YerBepThlii cemecTp

npodeccnoHaabHOro oopazoBanus «KyOaHCKH rOCyJapCTBEHHBIH YHUBEPCUTET

®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKIECHUE BBICIIETO

Kadenpa pyakumronanbHOTO aHamm3a u anreopsl

Hampasnenune nonrorosku: 010200.62 MaTemaTuka 1 KOMIIbBIOTEPHBIE HAYKU

Bujaer Ne *

1o pyHAaMEeHTaIbHOM U KOMIIBIOTEPHOH anredpe

1. Cummerpuyeckas rpymnmna rnojacTaHoBoK Sn. [Ipumepsl rpymnmn mocTaHOBOK MaJlbIX
MOPSATIKOB C IUarpaMMaMi UX MOATPYII.
2. ®akrtoprpytma, ornpeneieHie U MPUMEpHI.

3. Haubl noacranoBku 4-oii crenenn 3214 u 2143, 3anucaHHbIe B BUJIE MEPECTAHO-
BOK. BbImricars si1eMeHThI rpyIibl (IOATPYIIEI CHMMETPHYECKOM TPYIIIIb Sa), T10-
POXKIEHHON ATUMHU [TOICTAHOBKAaMU (MCII0JIb30BaTh COOTBETCTBYIOIIMM aJIrOpPUTM).

3aBemyromui kapenpoi

4.3 CTpPYKTYypa OLlEHOYHBIX CPEeJCTB /ISl TeKyLel U MPOMeKYTOYHOM aTTecTauuu

Kox n HanMeHnoBaHue WH-

HauMeHnoBaHue O1[eHOYHOTO CpCACTBa

Ne MKaTopa Pe3ynbraTel 00y4eHus IIpomesxyTouHas
n/n p (B cooTBeTcTBUH C 1I. 1.4) Texymuit KOHTPOJIB aTTecTanus
(B cootBeTcTBHH C 1. 1.4)
NOIIKB-1.1.3-1. 3naer B teuenue 4-x cemectpoB: | Bompocs! Ha sk3a-
OCHOBHBbIE MTOHSTHS M TEO- | BBINOJHEHHE JOMAIIHUX 3a/[a- | MEHe
peMBI Kypca B JOCTaTOd- HHH, OIIPOC HA JICKIIMOHHBIX U | B 1-M cemecTpe:
HOU Mepe, YTOOBI UX HC- 1a00paTOPHBIX 3aHATHSAX. 1-7,
WOTIKB-1.1 JlemoHcTpu- | MOMB30BATH JUIS PEIICHHS B 1-m cemectpe: BO 2-M ceMecTpe:
pPYeT HaBBIKK BBIO/HeHns | THIOBBIX 3272t 110 MCIH- CamocrostensHas padboTa, 1-8;
. . | IUIHHE. KOHTpOJIbHAs paboTa, KOJUIO- B 3-M cemecTpe:
CTaHAapTHBIX JEHCTBUI,
HOIIKB-1.1Y-1. YMmeer | KBHYM. 1-6;
peLlIeHUs] THIIOBBIX 3aja4
HCTIONB30BaTh prodpe- Bo 2-m cemectpe: B 4-M cemecTpe:
C Yy4eTOM OCHOBHBIX MOHSI-
. 5 TEHHBIE 3HAHUS B IIPO- KOHTpOJbHas pabora Nel, 1-5.
1 | TMH M OOIIHX 3aKOHOMEDP- | yiecce p3yueHns auci- KOHTpOJIbHast paboTa Ne2,

HOCTEH, (hOpMYITHPYEMBIX
B paMKax 0a30BBIX Mare-
MaTHYECKUX U €CTECTBEH-
HOHAYYHBIX JUCIUIUINH.

TUTMHBI 7151 BBIPAOOTKH
TJIaHa MOIIAroBOTO pere-
HUS 3a]]a4 Pa3Horo
YPOBHSL.

HUOIIKB-1.1Y-2. Bia-
JIeeT HaBBIKAMU BEITIOJHE-
HUS CTaHJIAPTHBIX Jeil-
CTBHI, ITO3BOJISIONINX CBO-
JIATh PEIICHUE CIOKHOMN
3a1a4H 110 JUCHUIIINHE K

KOJIJIOKBHYM.

B 3-m cemectpe:
KOHTpOJIbHast padora Nel,
KOHTpOJIbHast paboTta Ne2,
KOJIJIOKBUYM,
pedepaTHBHBIN OTUET.

B 4-M cemecTpe:
KOHTpOJIbHasI padoTa, pede-
PaTUBHO-TBOPUYECKUN OTYET.
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PELIEeHHIO POCTEHIINX
THUIIOBBIX 3a/ad.

HOIIKB-1.2. Bnageer
(byH/IaMEeHTaIbHBIMU 3HA-
HUSIMH, MIOJTy4YEHHBIMH B
00JaCTH MaTEMaTHIECKUX
1 (W) €CTECTBEHHBIX
HayYK.

NOIIKB-1.2. 3-1. 3naer
OTpe/IeNIEHHBIE TOHSATUSL U
YTBEpIKICHUS Kypca B 00b-
éMe, JOCTaTOYHOM  JJIs
YCHEIIHOTO TPOXOXKICHUS
TEeKyIIe U MPOMEKYTOU-
HOH aTTecTaluui o AUCIU-
IUIMHE.

HOIIKB-1.2. V-1. Ymeer
nproOperaTh M HCIIONB30-
BaTh  (PyHIAMEHTAJbHEIC
3HaHWs N0 AMCLUIUIMHE B
MIPOLIECCE PEUIEHUM TpaK-
TUYECKUX 3aJlaHuH.

HNOIIKB-1.2.Y-2. Bna-
JeeT (pyHAaMEHTAIbHBIMU
3HAHUSIMH, TOJYYEHHBIMU
B paMKax M3y4aeMOW auc-
LUTUTMHEI.

B Teuenue 4-x ceMecTpoB:
BBITIOJTHEHHE IOMAIITHUX 3a/1a-
HHMH, OIPOC HA JICKIIMOHHBIX U
71a00PaTOPHBIX 3aHATHSX.

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

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

B 3-m cemectpe:
KOHTpOJIbHast paborta Nel,
KOHTpOJIbHast paboTta Ne2,
KOJUIOKBHYM,
pedepaTHBHBIN OTUET.

B 4-M cemecTpe:
KOHTPOJIbHAsE padoTa, pede-
PaTUBHO-TBOPUYECKHUN OTUET.

Bormpocs! Ha sk3a-
MeHe

B 1-M cemecTpe:
8-13;

BO 2-M ceMmecTpe:
9-14;

B 3-M cemecTpe:
7-12;

B 4-M cemecTpe:
6-11.

HIIKB-1.1. Cnocoben pe-
maTh aKTyajlbHbBIE W BaXK-
Hble 3amayn  (QyHIaMeH-
TaJbHOW U MPUKIATHON
MaTeMaTHKH

UIIKB-1.1. 3-1. 3maer
HEOOXOANMBIE TOHATUS U
yIBepKaeHHus Kypca (yH-
JJAMEHTAJIbHOW U KOMIIBIO-
TEpHOH anreOpsl TS pere-
HUS TUIOBBIX 33[a4 3TOTO
Kypca.

UIIKB-1.1. V-1. Ywmeer,
HCIOJB3Ysl  CIIELUaJIbHbIE
3HaHUS B XOJ€ H3yUCHHA
JTUCHUIUIMHBI,  HAXOJIUTh
HOAXOABl K  PELICHHIO
MPaKTUYECKHUX 3aJaHUH IO
9TON AUCLUIIMHE.

WIIKB-1.1. VY-2. Bua-
JieeT  alrOPUTMHUYECKUMHU
HaBBIKAMU PELIEHHs OIpe-
JIENEHHBIX PAKTUYECKUX
3aaHui Kypca GpyHIaMeH-
TaJIbHONW U KOMIIBIOTEPHOMH
anreOpsl.

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

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

Bo 2-m cemecTtpe:
KOHTpOJIbHasi paborta Nel,
KOHTpOJIbHasi pabota Ne2,
KOJUIOKBHYM.

B 3-m cemectpe:
KOHTpOJbHAs padoTa Nel,
KOHTPOJbHAs padoTta Ne2,
KOJUIOKBHYM,
pedepaTHBHBIN OTUET.

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

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. Cobupaer u
aHAIN3UPYET HAyIHO-TEX-
HHYECKYIO MH(OPMALIHIO C
yuéroM 0a30BBIX TIpen-
CTaBJICHUH, IIOJyYEHHBIX
B o0acTu pyHAaMEeHTaIb-
HOWl MaTreMaTHuKH, MeXa-
HUKH, €CTEeCTBEHHBIX
HayK, IPOrpaMMHUPOBaHHS
1 UH(OOPMALMOHHBIX TeX-
HOJIOTHH.

WIIKb-1.4. 3-1. 3Haer
Mmetonsl cbopa uH(popMa-
LMY, HEOOXOMUMOM ISt
YCIIETITHOTO YCBOCHUS
Kypca pyHIaMeHTanbHON U
KOMITBIOTEPHOH ayreOphl.

UIIKB-1.4. ¥V-1. Ymeer
aHaJIM3MpOBaTh coOupae-
MYIO Hay4HYIO U y4eOHYIO
nHpOpManuio ¢ yaérom Oa-
30BBIX MIPEICTaBICHUH, MO-
JMy4eHHBIX B oOmacT QyH-
JIaMEHTAIILHOM anreOphl.

WIIKB-1.4. VY-2. Bia-
JleeT HaBBIKAMH OILICHUBA-
HUSI TIPUOPHUTETHOCTH CO-
JIep>KaTeJIbHBIX JJIEMEHTOB
nHdopmanuy, ¢ yaérom O6a-

B teuenue 4-x cemecTpos:
BBINTOJIHEHHE JOMAITHUX 33/1a-
HUMN, OIPOC Ha JIEKIUOHHBIX U
71a00PaTOPHBIX 3aHATHSX.

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

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

B 3-m cemectpe:
KOHTpOJbHasA paboTa Nel,
KOHTpOJIbHast padoTta Ne2,
KOJIJIOKBUYM,
pedepaTHBHBIN OTUET.

B 4-M ceMecTpe:

Bormpocs! Ha 3k3a-
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.
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30BbIX HpeHCTaBHCHHﬁ, Io-
JIYYCHHBIX B XOI€ H3Yy4C-
HUSA JUCIUIIIINHEL. .

KOHTPOJbHAsE paboTa, pede-
pPaTUBHO-TBOPYECKUNA OTHUET.

UIIKB -2.1. JlemoHcTpH-
PYET HaBBIKH JIOTHYHOTO U
TIOCJIEI0BATENILHOTO U3JI0-
5 | xeHHs MaTepHwaia Hayd-
HOT'O MCCIICJOBaHUS B yCT-

UIIKB — 2.1. 3-1 3naer
anreOpandecKyro U KOMIIb-
IOTEPHYIO  alTOpPUTMHYIC-
CKYIO TEPMHUHOJIOTHIO B JI0-
CTaTOYHOU Mepe JUIsl U3JI0-
JKeHHs OCHOBHBIX IIOJIOXKE-
HUH Kypca QpyHIaMeHTanb-
HOM M KOMIIBIOTEPHOHU alI-
TeOpBHI.

UIIKB -2.1. V-1. Ymeer
u3jaraTh CoJAepKaTeIbHbIN
Marepuanl  AWCIHIUINHBI
MOCJIEIOBATENIFHO M JIO-

B teuenue 4-x cemecTpoB:
BBITIOJTHEHHE IOMAIITHUX 3a]1a-
HHMH, OIPOC HA JICKIIMOHHBIX U
1a00paTOPHBIX 3aHATHAX.

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

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

B 3-m cemectpe:

Bormpocs! Ha 5k3a-
MCHE

B 1-M ceMecTpe:
27-32;

BO 2-M ceMecTpe:
25-28;

B 3-M cemecTpe:
25-30;

B 4-M cemecTpe:
23-28.

pYET TNPEIMETHOE COIEP-
JKaHUE U aJallTUPYET €ro B

aIanTUpoOBaTh NMPEIAMETHOC
COZCPIKAHNE U3JIaracMoro

Bo 2-m cemecTtpe:
KOHTpOJIbHasi pabora Nel,

HOW W  THCBMEHHOHN
(bopme THYHO. KOHTpOJbHas paboTa Nel,
pME-. UIIKB -2.1. V-2. Bma- | koHTpOdbHAs paboTa Ne2,
JIeeT HABBIKAMH YIIOPSIO- | KOJJIOKBHYM,
YMBaHUS MOJIOKCHNUH M31a- | pedepaTHBHBIN OTUET.
raeMoro MaTepuania TakuM B 4-M cemecTpe:
00pa3oM, 4YTOOBI KaxI0€ | KOHTpOJbHas paboTa, pede-
HOBOE IIOJIOXKCHHUE SBJIA- | PATUBHO-TBOPYECKUH OTYET.
JIOCh JIOTMYECKUM  ClIeA-
CTBHEM MPEABLIYIINX.
B teuenne 4-x cemectpoB: | Bompock! Ha 3k3a-
BBITIOJTHEHHE TOMAIHUX 337a- | MEHE
UIKB — 2.2.3-1. 3uaer | o A
HHH, OIPOC HA JICKIIMOHHBIX U | B 1-M cemecTpe:
pasIyYHbBIE CIIOCOOBI U3JI0- )
1a00paTOPHBIX 3aHATHAX. 33-39;
JKEHUSI 3aJJaHHOTO MaTepH-
B 1-m cemectpe: BO 2-M ceMecTpe:
aJjia AUCLMIUINHGI B 3aBUCH- i
CamocrosiTenbHas paboTa, 29-41;
MOCTH OT YPOBHSI HOATO-
9 KOHTpOJIbHAs paboTa, KOJUIO- B 3-M cemecTpe:
TOBKH CITyLIaTeJeH. CBIHVM 31-35:
WIKB -2.2. Koucrpyn- | MIIKB -2.2. V-1. Vmeer M ’

B 4-M cemecTpe:
29-33.

6 KOHTpOJIbHasi pabota Ne2,
COOTBETCTBHUHM C OCOOEH- | Marepuaja B COOTBETCTBUH
o . | KOJUIOKBHYM.
HOCTSIMH LIEJIEBOI ayIUTO- | C OCOOCHHOCTSMH LEJIEBOM
B 3-m cemectpe:
PHIL. ayUTOpHH. KOHTpOJbHAs paboTta Nel
WIIKB -2.2. V-2. 2 Bra- P P .
KOHTPOJbHAs paboTa Ne2,
JieeT HaBBIKAMH KOHCTPYH-
. | KOJUIOKBUYM,
pOBaHUS COAEPKATEIBHOM N
pedepaTuBHBII OTYET.
YacTH MaTepualia ¢ LeNbIo .
B 4-M ceMecTpe:
Gonee TOCTYIHOIO €ro u3-
KOHTpOJIbHAs paboTa, pedepa-
JIOXKCHUA. - o
TUBHO-TBOPYECKUU OTUCT.
4.4 KpuTepuu OleHUBAHUSI Pe3y/IbTATOB 00y4eHHs
OueHKa Kpumepuu OYECHUBAHUA NO IK3AMEHY

Boicokuil ypo- OI_[CHKa «OTJIUYIHO» BBICTABIIACTCA CTYACHTY, IIOKa3aBIIEMY BCEC-

8eHb «5» CTOPOHHHE, CHUCTEMAaTHU3MpPOBAHHBIC, TITyOOKHE 3HaHHs Y4eOHOU Mpo-
(Omﬂu’{HO) I'paMMbl JUCHOUIUIMHBI U YMCHHUC YBCPCHHO MNPUMCHATL UX HaA IMPAKTHUKE
IIPY PELICHUN KOHKPETHBIX 3a/1a4.

Cpednuii ypo- OlLleHKa «XOpPOLI0» BBICTABIISIETCS CTYAEHTY, €CJIIH OH TBEPJO
genb «4dy 3HAeT MaTepuall, TPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT npume-
(XOpOWO) HATH INOJIYUCHHBIC 3HAHUS HA ITPAKTHUKE, HO JOITYCKACT B OTBCTC UJIN B pC-

MMCHUHU 3aJa9 HCKOTOPLIC HCTOYHOCTH.
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OneHka «y/10BJeTBOPHTEIBHO» BBICTABIISICTCSI CTYICHTY, ITOKa-
Iopozoswiii ypo- | 32BIIEMY pa3pO3HEHHBIN XapakTep 3HAHUI, HEIOCTATOYHO IPABHJIbHbIC
genb «3» (yoo- | DOPMYIHPOBKY Ga30BBIX MOHSTHIA, HAPYIICHHS JIOTHYCCKON MOC/Ie10Ba-
6nemeopu- TEJILHOCTH B U3JI0KEHUU ITPOrPAMMHOT0 MaTepualla, Ho IIpyu 3TOM OH BIIa-
menvHo) JieeT OCHOBHBIMH pa3jieslaMH y4eOHOH porpaMMbl B HEKOTOPOM 00BbeMe,
HEOOXOIMMOM ISl IabHEeHIero o0y4eHuss ¥ MOKET NMPUMEHSTh MOTy-

YeHHBIC 3HAHHSI 10 00pas3Ily B CTAHJAPTHOM CUTYallnH.
OueHka «HeyI0BJIEeTBOPHTEIBHO» BHICTABIISCTCA CTYACHTY, KO-
Munumanvuoitl | roppif pe sHaeT GoMbIIEH YaCTH OCHOBHOTO CONEPKAHHS yIeOHOI MPO-
P geeHb «2» (He- rpaMMbl TUCIHILINHEI, OYCKAeT IpyObie OMMOKHU B (POPMYITHPOBKAX OC-
Y Onizji:?:;p " | HoBHBIX TOHATHiA JUCIUIUIMHBI U HE YMEET HCIOJIB30BaTh MOJIYYCHHBIC

3HAHUS [IPU PELICHUN TUITOBBIX MPAKTHYECKUX 3a1a4.

HroroBas orieHKa BBICTABIISCTCS C YYETOM pa0OTHI CTYICHTA B CEMECTPE: YUUTHIBAIOTCS
pe3yJIbTaThl KOHTPOJIBHBIX PA0OT (IBYX B 1-3 cemecTpax U OIHOM B YETBEPTOM CEMECTPE), & TAKKE
pe3yJIbTaThl OTBETOB Ha KOJUTOKBUYMAX (B 1-3 ceMecTpax) U pe3ysbTaT oT4eTa 1o peepaTHBHOMY
noknany (B 3-4 cemectpax).

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJHUTEIbHOE BPeMs IS IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMAaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAIbHBIMA OCOOCHHOCTSIMHU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
Y MHBAJIUJOB IMpOLEAypa OIEHUBAHUS PE3yJIbTaTOB OOY4YEHMs MO JUCIUIUIMHE MOXET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUS pe3yIbTATOB 00YUEHHSI MHBAINIOB U JIUI C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCHUIUIMHE (MOAYIIO) IpelycMaTpUBaeT MpeocTaBieHue HHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TTepeyeHb MOXET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-

Yaromuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
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5.1 YueOnas qureparypa

1. Bunb6epr, D.b. Kypc anreops! : yueonuk / D.5. Bunbepr. - Mocksa : MITHMO, 2011. -
591 c. - ISBN 978-5-94057-685-3 ; To ke [OnexkrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Kocrpukun, A.W. Beenenue B anrebpy : yueonuk / A. M. Koctpukun. - Mocksa :
MIIHMO, 2009. - Y. 1. OcHoBsI anreopsl. - 273 c. - ISBN 978-5-94057-453-8 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

3. Kocrpuxkun, A.W. Beenenue B anrebpy : yueonuk / A. M. Koctpukun. - Mocksa :
MIIHMO, 2009. - Y. 2. JIuneitnas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63144

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

5. Kocrpuxun A.M. C6opHuK 3a1a4 110 anrebpe [ DaeKTpoHHbIH pecypc]. - M.: DUIMAT-
JINT, 2007. - URL: http://e.lanbook.com/view/book/2743/.

6. Kypow, A.I'. Kypc Bricuieii anre6psl [DnekTpoHHI pecype] : yueb. — DJIeKTPOH. JaH.
— Camnkr-IlerepOypr : Jlanb, 2013. — 432 ¢. — Pexum nocryna:
https://e.lanbook.com/book/30198

7. Tpockypsixos U.B. CoopHuK 3aa4 [0 TMHEHHOM anredpe [DneKTpoHHEIH pecypc]. -
CII6.: JTans, 2010. - URL.: http://e.lanbook.com/view/book/529/

8. ®annees, JI.K. Jlexuuu no anre6pe [D1eKTpoHHbIH pecypc] : yued. mocodre — Diek-

TpoH. naH. — Cankr-IletepOypr : Jlans, 2007. — 416 c. — Pexum nocryna:
https://e.lanbook.com/book/397.

9. ®annees, 1.K. 3anaun no BeIciiei anredpe [DneKTpoHHbIi pecypc] : yueb. / JI.K. dan-
nees, U.C. Comunckuii. — DnexktpoH. aaH. — Cankt-IletepOypr : Jlansb, 2008. — 288 c.
— Pexxum gocryma: https://e.lanbook.com/book/399.

5.2. llepuoanueckas JuTepaTypa

1. Xypnan “Bectauk MockoBckoro yHuBepcutera. Cepus 01. Matemaruka. Mexa-
Huka’/ - N3parensctBo MoOCKOBCKOTO yHUBEpcUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3Bectust  BeIcIuMX ~ y4eOHbIX  3aBefeHuil.  MaremaTuka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupeautens u uznarens: Kazauckuit (ITpu-
BOJDKCKHIT) (enepaibHbIil yHUBepcUTeT. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NMpodeccuoHaIbHBbIE 0a3bl AaH-
HBIX U HH(OPMAILHOHHbIE CIIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
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http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

ScienceDirect www.sciencedirect.com
Kypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudauorexa (HOB) http://www.elibrary.ru/

6. IlosHOTEKCTOBBIE apXMBBI BEAYILUX 3allaJHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
iatdopme HayuHbIX )xypHatoB HOUMKOH http://archive.neicon.ru

7. HaumoHanbHas 35ieKTpoHHas OMOIMOTEKa (JOCTYN K DJICKTPOHHOW OMOIMOTEKEe IHC-
cepranumii Poccuiickoii rocynapcteennoit oudaunorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koyuekuus Okchopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

o ks~ ow

NudopmanrmoHHbIe CIPABOYHBIEC CHCTEMbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcsbl cBoGOAHOTO JOCTYHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

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

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

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

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [lymkuna "O0-
pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONeauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®enepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypehl
KyoI'Y:
1. Cpena moayiabpHOTO AuHaMHuUeckoro oOyueHus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKalui 1 KoHpe-
pennwmii http://mschool.kubsu.ru/
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3. bubanoreka nHpHopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30Ba-
TeNbHBIX TeXHONOTHI http://mschool.kubsu.ru;

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

5. DnekTpoHHBIE 00pa30BaTeIbHbIC PEeCYpPChl Kaeapbl HHPOPMAIMOHHBIX CHUCTEM U TeX-
HoJoruii B obpazoBanun Ky6l'Y m mayuno-merommueckoro xypnana "LLHKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus JJisl 00y4AIOIIUXCSI 10 OCBOEHUIO JUCIUNIIMHBI

CamocrosTenbHas padoTa CTy/IeHTa BKIIOYAeT B ce0s IOBTOPEHUE JIGKIIMOHHOTO MaTepu-
ala U Marepuayia y4eOHUKOB M Y4eOHBIX MMOCOOUH, TOJATOTOBKA K JIAOOPATOPHBIM 3aHSITHSIM, K
KOJUIOKBHYMaM, K KOHTPOJIbHBIM paboTaM, K JIokjIagam (B 3-4 cemecTpax) U K sk3aMeHaM. Takou
By CP xoHTpoIMpyeTCs B X0/1€ TPOBEPKU JOMAITHHUX 3aJaHH, KOHTPOJIBHBIX PaboT, KOJUTOKBHU-
YMOB U 3K3aMeHOB. [Ipeamnonaraercs caMoCTOSTEIbHOE U3yYEHUE CTYACHTaMU TEOPETHUECKOTO
MaTepuaia Mo TeMaM, yKa3aHHBIM B pazzgenax Tabiuimsl 2.3.1 (Bo BTopom ab3ale coaep>kaHus
paszzena), a Takke MOJrOTOBKAa CTyIeHTaMu 2-To Kypca (B 3-eM u 4-0M ceMecTpe) IO0KIaJ0B 10
CaMOCTOSITENIbHO U3YUYEHHBIM TeMaM, MPUIEM TOKIAl B 4-M CEMECTpe MPeACTaBIseT CO00M KOM-
NBIOTEPHYIO pean3aliio0 HEKOTOPOro ajJropuTMa 1o aiaredpanyeckoit temaruke. KoHTposb BbI-
MIOJTHEHUS 3TOTO BHJIa CAMOCTOSITEIILHOW PabOThI CTYACHTOB OCYIIECTBIISETCS BO BPeMsI KOHCYJITb-
Taui (BBI3BIBHBIX U 110 YKEJIAHUIO CTY/ICHTA), U HA IPAKTHYECKHUX 3aHATUAX B XOJI€ JOKIaaa (Ko-
IJ1a TeMa JOKJIaJja COOTBETCTBYET TEME 3aHSTHS) WA 110 TUChbMECHHOMY OTYETY O TIOJITOTOBKE K
JOKJIaTy.

B ocBoeHWW IUCIUIUIMHBI WHBATUAAMU W JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JOTIOTHATEIIFHOE pas3bsCHEHUE ydUeOHOro wmarepuana. WMHAMBHIyalbHBIC KOHCYJIBTAMH TIO
MpEeIMETy SBISIOTCS BaKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM WHIUBUIAYyaTH3alUU OOyUeHUS U

YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAaKTa MCXKAY MNOpCroJgaBarciieM U O6y‘~IaIOHII/IMC$I
HWHBAJIMAOM HJIN JIMIIOM C OTPAHNYCHHBIMHU BO3MOKHOCTSAMHU 300POBbBS.

Buasbl camocTosiTe1bHON PaGoThl

OO0s3aTeNnbHBIMU TIPU U3YYEHUH AUCHMILINHBI «DyHaMeHTallbHas M KOMIIbIOTEpHAs aj-
reOpay SBISIOTCS CIEAYIONINE BUIBI CAMOCTOSITEIbHON paOOTHI:

- pa300p ¥ CaMOCTOSTENIbHOE U3YUYE€HUE TEOPETUUECKOTO MaTepraa o KOHCIIEKTaM JIEKIIUH
U 110 Y4eOHBIM MMOCOOMSM U3 CIIUCKA UCTOYHHUKOB JIUTEPATYPHI;

- CaMOCTOSATENBHOE PEUICHHE 3a/1a4 110 TEMaM NTPAaKTUYECKUX 3aHATUM;

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaM;

- IOATOTOBKA K JIOKJIany;

- IOATOTOBKA K KOJIJIOKBUYMaM;

- IOATOTOBKA K 9K3aMEHaM.

6.1 MeToanyecKkue yKa3aHusi K CAMOCTOATEIbHOMY U3YYEHHIO CTYIeHTAMHU TeOpeTH-
YeCKOro Marepuajia

J171s MOATOTOBKH K OTBETAM Ha TEOPETHUECKHE BOMPOCHI KOJUIOKBUYMOB U 9K3aMEHOB CTY-
JIEHTaM TIEPBOTO Kypca JOCTATOYHO HCIIOIBH30BaTh MaTepHasl JEKIIUA, KOTOPBINH TaKXe COJIep-
XKHUTCS B UCTOYHMKAX [1 — 9] U3 myHkTa 5.1 B crivicke yueOHOM nuTepatypsl. B ciyuae 3aTpyaHe-
HUM, BO3HUKAIOIINX Y CTYJEHTOB B IIPOLIECCE CAMOCTOATEILHOIO U3YYEHHS TEOPUH, TPETIOaBa-
TEJIb Pa3bSACHAET CJI0KHBIE MOMEHTHI Ha KOHCYJbTAIUsX.
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6.2. MeToanuyecKkue YKa3aHusi K CAMOCTOSITEILHOM MOAT0TOBKE CTY€HTOB K BbINOJI-
HEHMIO 32JJaHNH 110 TeMaM JIa00PATOPHBIX 3aAHATHI

JUJ1s BBIIOJIHEHHUS IOMALIHETO IPAKTUYECKOT0 3a/laHHsI HE00X0IMMO pa3o0paTh MaTepHra
10 COOTBETCTBYIOIIEH TeMe MPAKTUUECKOro 3aHATHA. [Ipy 3TOM HCnonb3yr0TCs yKa3aHusl, JaHHbIe
IpernojiaBaTesieM B XO0/1€ 3aHsTHSA, a TAK)Ke TEOPEeTHUECKUI MaTepuall, B KpaTkoi (opme umero-
muiicst B cOopHUKax 3amad [5, 7, 9] B ciucke u3 nyHkra 5.1. Ecnu cTyeHT He cMOT OHSTH MPH-
BE/ICHHBIN B YKa3aHHBIX 33JJauHUKaX Pa300p TUIIOBBIX IPUMEPOB B TOH CTEMEHHU, YTOOBI CAMOCTO-
ATEJIbHO UCIOJIb30BaTh MPEAI0KEHHBIM AJITOPUTM U1l PELLICHUS 3ajaHHsl, TO OH MOKET ITOJIyYUTh
KOHCYJIbTALIUIO IPEN01aBaTesl.

6.3. MeToanuyecKue YKazaHusd K CaMOCTOSITEJILHOI MOAT0TOBKE CTYACHTOB K BbIIIOJI-
HECHHUI0 KOHTPOJIbHBIX paﬁoT

B 1-om cemecTpe npoBoauTcst camocTosiTebHas paboTa (pa3peliaercs UCIOIb30BaHUE J10-
MIOJTHUTEIBHBIX UCTOUYHUKOB MH(pOpPMAIIMHU), & 3aTeM KOHTPOJIbHasi paboTa (He pa3pemacTcs uc-
MI0JIb30BAHUE TAKUX UCTOYHUKOB), BO 2-OM H B 3-€M CeMeCTpaXx MPOBOUTCS 110 JIBE KOHTPOJIbHBIX
paboThl, B 4-0M cemecTpe — OAHa KOHTpoJibHas paborta. CamocTosTenbHas padota B 1-oM ce-
MecTpe (45 MUHYT) COCTOMT U3 MATH 33/aHUH, a Kaxaas KOHTpojibHas padota (90 MuHYT) — U3
JIeCATH 331aHui (0JTHO 3aJ]aHNe OLEHUBAETCS B 3 Oaiia, HIPKHUH IMOPOT YCIIEITHOCTH COCTABIISIET
9 6ayToB, BRICOKAs OIEHKA CTABUTCS NPH MOJydeHUU He MeHee 20 OawtoB). J{s MOATOTOBKH K
KOHTPOJIBHON pab0Te HEOOXOAMMO BBHITIONHSTE 33JaHUS B X0JI€ TPAKTUYCCKUX 3aHITHUH, a TAKKE
JIOMAIIHUE 33aJaHus. B mporecce caMonoIroTOBKH CTY/ICHTY JKEJIaTEIbHO 03HAKOMUTBCA C paz00-
POM OTOPHBIX MO PaCCMAaTPUBAEMBIM TEMaM 3aj1a4, HUMEIOIIUXCsI, Harpumep, B coopHukax [1 — 3]
B CIIMCKE JIUTEpaTyphl U3 MyHKTa 5.1. B myHkTe 4.2.2 npejuiaraetcs CIHUCOK KOHKPETHBIX 33JaHUH,
TUTAX KOTOPBIX BKJIIOYAET B ceOsl BCE TUIIBI PealibHBIX 3a/IaHUN CaMOCTOSATEIHLHOW M KOHTPOJIb-
HBIX paboT.

6.4. MeToanueckue yKa3aHHs K CAMOCTOSITEIbHOI MOAT0TOBKE CTYAE€HTOB K JIOKJIATY

Kaxxnplii cTyIeHT BTOPOT0 Kypca JOJDKEH OArOTOBUTH JBa JI0KJIAaAa: OQUH B TPETHEM Ce-
MECTPE U OAVH B YETBEPTOM. JOKJIAJ I10 OJHOM U3 T€M, IPEIHA3HAYEHHBIX I CAMOCTOSTEIBHOTIO
u3yuyeHus. O0uiee orucaHue TaKMX TeM, HallpuMep, UMeeTCsl BO BTOpOM ab3alie HEKOTOPBIX pa3-
JIENIOB CcOJIepKaHusl TeM Tabuuiel u3 myHkTa 2.3.1. Taxke npumepHas TeMaTHKa JIOKJIaJI0B B Tpe-
ThEM ceMecTpe umeercs B myHkTe 4.1.2.1, a B ueTBEépToM cemectpe — B myHKTe 4.1.2.2. CryaeHr
OTYMTHIBAETCS Tepe IMpernojaBaTeseM, BeAyIIUM J1adopaTopHble 3aHATH. TeMa oT4éra MOXKeT
OBITH BBIOpaHa CTYJJEHTOM CaMOCTOSITEIbHO M HE 0053aTeNIbHO U3 MPEIOKEHHOT0 HIDKE CIHCKA,
HO 00513aTeNIbHO B COTJIACOBAaHMH C IpernoiaBaTesieM. Bo3MoKHOCTh paboThI HECKOJIBKUX CTY/ICH-
TOB 10 OJTHOM U TOM € TEME ONpEAEIAET MPENOIaBaATENb.

Jj1 mOATOTOBKHU JOKJIaja B 3-M CeMEeCTp KpOME HCTOYHUKOB JINTEPATyphl MyHKTa 5.1 BO3-
MO>KHO HCIT0JIb30BaHUE UCTOYHUKOB U3 UX MIHTEepHET pecypca, a TakKe CaMOCTOSITENTbHO HalIeH-
HBIX UCTOYHHUKOB. J[0KIa 6l MOTYT OBITh NPEACTABIEHBI CTYIEHTAMH HA MTPAKTUYECKUX 3aHITHIIX
y JIOCKU WJIU B BHJIE MPE3CHTALlUH, €CIIM TeMa 3aHATHS COOTBETCTBYET TeMe Jnokinana. O moaro-
TOBKE JIOKJIa/1a [0 TeMaM, IPONIeHHbBIX paHee B 1-M U 2-M cemecTpax, CTyA€HT MOXKET OTYUTATHCS

52



Ha KOHCYJIbTAIlMH WX NMPEACTaBUTh OTYET B MUCbMEHHOU (opMe B KOHIIe ceMecTpa. Jloknaa no
TeMe 3-TO ceMecTpa MOXKET ObITh CIIeTIaH Ha OJHOM U3 TaOOpaToOpHbBIX 3aHATHH. [1o ogHOMN U TOi
e TeMe JOKJIaJl TOTOBST He 0oJiee IBYX CTYJACHTOB OJHOU rpymibl. OdopMieHne TUCbMEHHOTO
0TYeTa 10 JO0KJIa1y JODKHO YIOBJIETBOPATH TPEOOBAHUAM: a) TEKCT Habupaercs 14 mpudrom Ha
Oymare ¢opmata A4; 06) Ha THTYJIBHOM JIHCT€ KPOME TEMbI TAKXKE yKa3bIBacTcs (aKyJbTeT,
HarpaBjeHue (0akaizaBpuar), Kype, rpymnmna, ®UO cryneHTa; B) cofepkaHue MaTepuaia mo o0b-
€My COCTaBJIsIeT 3-4 CTpaHMIIbI; T') CIIUCOK JIUTEPATYPhl COJIEPKUT HE MEHEE JBYX HMCTOYHUKOB
(BO3MOHO U3 CIIUCKa JHUTEpaTypsl B MyHKTe 5). bonee nonpobHas uHpopmalys NiCbMEHHOTO
oopMIIeHHS T0KJIa/1a UMeeTcsl B MeTOIMYEeCKUX yKa3aHUSX M0 OpraHu3alii CaMOCTOSTEIIbHON
paboThI, YTBEPKIEHHBIX Kadeapoi (YHKIIMOHATLHOTO aHanu3a U anreopsl (mpotokon Ne 1 ot
31.08.2017 r.).

Kaxnplii cTynenT B 4-M ceMecTpe JO0JDKEH MOATOTOBHTH OTYET (BO3MOXKHO B (hopme 110-
KJ1aJ1a) IO KOMITBIOTEPHOM peanu3anuu (B oCHOBHOM, Ha si3bike Pascal ABC Net) anropurtma, cBsi-
3aHHOTIO ¢ ajnreOpanyeckoi TeMaTukoi. OTUET IpeoCTaBIAETCs KaK B AIEKTPOHHOM, TaK U B Ie-
4aTHOU (opme. B 31eKTpOHHOM BHJE TPENoJaBaTeio MIPeA0CTaBIsIETCS IPOTECTUPOBAHHAS pa-
Ooraromas mporpamma. B medatHoMm Buae OT4€Ta MPUBOJUTCS TEOPETUUYECKOE OMUCAHHUE allro-
pUTMa, KOJ IPOrpaMMBbI ¢ MOAPOOHBIMI KOMMEHTapUSIMH K BBIMOJTHEHUIO TEX WM UHBIX IIaroB
aNropuTMa, WILTIOCTpUpyeTcs paboTa mporpaMmbl Ha KOHKPETHOM TECTOBOM MpUMeEpe ¢ HE00X0-
JUMBIMU CKPUHIIOTAMHU OKHA BBIBOJIA, 4 TAK)KE YKa3bIBAETCSl CUCOK MCIOJIb30BAHHBIX UCTOYHH-
koB. TekcT HaOupaercsa 14 mpudrom Ha Oymare popmara A4; Ha TUTYJIBHOM JINCTE KPOME TEMBI
TakKe yka3bpiBaeTcs (haKkyabTeT, HampasiieHue (0akanaBpuar), Kypce, rpymnmna, @O crynenra; co-
JepKaHue MaTepuana rno 00beMy cocTaBisieT 10 5-Tu cTpaHuil. PaboTaromias mporpaMma (B 3JeK-
TPOHHOM BHJIE) MOKET OBITh OTMEYEHa XOpollei omeHkoi. Ha oTandHo MoxkeT ObITh OLIEHEH
TOJIKO TIOJTHBIN OTYET (M B 3JIEKTPOHHOM BHJIE ¢ paboTaroliel mporpaMMoii U B IeYaTHOM BUJIE C
coOrofieHreM yKa3aHHBIX BbIlIe TpeOoBaHuii). Eciu paccmaTpuBaeTcs 10CTaTOYHO CIOKHBIMH all-
reOpanyecKkuii aIrOPUTM MM HECKOJIBKO aITOPUTMOB, CBSI3aHHBIX 00111eH anredpanyueckoil uaee,
TO OTYET MOXKET OBbITh MOJTOTOBJIEH HECKOJIBKUMH CTyIEHTaMHu (He Oojee TpEX 4elOBEK U3
TpYMIIBI 110 0/1HOM Teme). B cityuae BbIOMHEHUS 0THOTO 0TUETA (110 OHOM anredpandeckoit Teme)
HECKOJIBKUMH CTYICHTaMH, 00bEM pabOoThI, BBITOJHEHHON KaXX/IbIM U3 HUX, TOJDKEH OBITH B OT-
4y€Te KPaTKO OTMEUYEH.

6.5 MeToauyeckne yKa3aHusi K CAMOCTOATEIbHOI MOAT0TOBKeE CTYIEHTOB K KOJIJIOKBUYMaM

B kax1oM u3 nepBbIX TpEX CEMECTPOB IIPOBOJUTCS KOJIOKBUYM B LEJISX 3aKPEIUIEHUS CTY-
J€HTaMH 3HaHUH TEOPETUYECKOro MaTepuana. KomiokBuyM MOXKET IPOBOJUTHCS B YCTHOW WM B
nucbMeHHoOU (opme. IIpu 3TOM CTyIEHT OJKEH MOJrOTOBUTh MMCbMEHHO OTBET (711 YCTHOM
(bopMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 MPUMEPHOTO MEPEUHs] TEOPETUUECKHX BOIPOCOB K
’K3aMeHy B nyHKTe 4.2.1 (B cooTBeTcTByMOIIEM cemecTpe). Homepa BOIIPOCOB M3 yKa3aHHOTO
CrMcKa Jarotcest B Tadnwuie myHkra 4.1.3. TeopeTnueckuii Matepura Jijisl MOJATOTOBKH K KOJIJTIOKBH-
yMy MOHO HaliTH B UICTOYHUKAaX JIMTEPATYPbl, ONUCAHHBIX B ITyHKTE S.1. [1010)KHUTENBHBIN OTBET
CTYJI€HTa Ha KOJUIOKBUYME MOXET OBbITh YUTEH IPU claue IK3aMeHa.

6.6 MeToau4eckne peKOMeHIAMH 1JIsl CAMOCTOSI TeJIbHON MOATOTOBKH CTY1€HTOB K K-
3aMeHy
B konie kaxnoro cemectpa 1 - 4 ¢popmoil UTOrOBOro KOHTPOJISL 3HAHUM CTYJEHTOB 110 JUCIH-
winHe «PyH/1aMeHTalbHAasl U KOMITbIOTepHAas ajreOpay sBisieTcs dK3aMeH. J{J1s MoAroTOBKH K 9K-
3aMEHY CTYyJIeHTaM HeOOXOJMMO BBIIIOJHUTH TEKYIIHE CEMECTPOBbIE KOHTPOJbHBIE PA0OTHI (CM.
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nyHKT 4.1.1). Dk3aMeHalMOHHBIN OWJIET COCTOUT W3 TPEX BOMPOCOB — ABYX TEOPETHUECKUX U
OJIHOTO MpakThueckoro (cM. myHKT 4.2.3). Ilpu BricTaBIeHUH OLEHKH TAKXKE YUUTHIBACTCS yCIie-
BA€MOCTb CTYJICHTA B TEUEHHUE CEMECTPA: aKTUBHOCTH HA JIEKIMOHHBIX U MPAKTUYECKUX 3aHATHSIX,
KaueCTBO BBINOJIHAEMBIX B TCUCHHUE CEMECTPA JOMAIIIHUX MPAKTUUYECKUX 3a/IaHU, OTBETHI HA KOJI-
JIOKBUYMaX, OIICHKH 32 KOHTPOJBHBIC pa0OThI, KAYECTBO MOATOTOBIICHHBIX JTOKIAJ0B 110 TEMaM,
IpeHa3HAYCHHBIM JJIsl CAMOCTOSITENILHOTO U3ydeHus. KakIplii u3 Tpex BONPOCOB 3K3aMeHa Olie-
HUBaeTcs B Tpu Oasia. Takke B X0/e IK3aMeHa 331at0Tcs JBa JOMOJIHUTEIbHBIX Bompoca (He 00s-
3aTeJIbHO 110 BOMpocaM OUjieTa), B KOTOPBIX TpedyeTcs chopMyInpoBaTh HEKOTOPOE ONpeiesieHne
WK yTBepkaeHue. [lonoTHUTenbHbINA BOPOC OLIEHUBAeTCs B 0AuH O0aiut. OneHKa «Hey10BIeTBO-
PHUTEIBHO» Ha DK3aMEHE CTaBUTCS, €CIIM CTYJeHT HaOpai MeHbIe 4 6aJuIoB; OI[CHKA «YI0BJIETBO-

PUTEIBLHOY, €CITH HaOpas oT 4 10 6 0aJIIOB; OIICHKA «XOPOIIIOY», €CJIM OH Habpa ot 7 10 9 6amios;

OIICHKA «OTIUYHO», €CJIH CTYIEHT Habpai Oomnee 9 6amioB.

7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHne mo JuCuIinHe
HO BCEM BHUIaM y‘~I€6HOfI NCATCIIBHOCTHU B paMKax JOUCHUITIIINHBI I/ICHOJII)3YIOTC$[ aYZ[I/ITO-
puH, KaOMHETHI M J1a00paTOPHUH, OCHAIIEHHBIE HEOOXOAUMBIM CIICIUATU3HUPOBAHHBIM U Jabopa-

TOPHBIM 000PYAOBaHUEM.

HaumeHoBanue criernaabHBIX ITOMEIIE-
HUH

OcCHAaIIEHHOCTD CITEIHAILHBIX I10-
MEIIECHUH

[lepeueHb AMIIEH3MOHHOTO
MIPOrPaMMHOT0 00eCTIeUeHHs

VYueOHble aynUTOpUM IJIsl MPOBENCHUS
3aHATHH JeKknuoHHoro tumna (ayn.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Meobernb: yueOHas MeOeb.
TeXHUYIECKHE CPECTBA O0YUCHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
CpencrBa o0yueHws:

JIOCKa, MapKephl U MeJl.

Microsoft Office;

IIporpammel s 1€MOHCTpa-
U U CO3JaHuA npe3eHTauHﬁ
(«Microsoft Power Pointy)

VYueOHble aymIUTOpUM ISl MPOBEICHUS
IPYIIOBBIX M HHIMBUAYAIbHBIX KOH-
cynpTanuit (kaburer 314H).

Meobenp: yuebHas mebenb
CpenctBa o0y4eHHs:
JIOCKa, MapKepbl U Mell.

YueGHbIE ayAUTOPMM IS HPOBEACHHS
TEKyIIEro KOHTPOJS M MPOMEKYTOUHOMH
arrecrammn  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Meobenp: yuebHas mebenb
TexHUYeCKUEe CpelCcTBa O0YUCHUSL:
9KpaH, IPOEKTOP, KOMIBIOTEP.
CpencTBa oOyueHHs:

JI0CKa, MapKepbl U MelL.

Microsoft Office;

IIporpammsl [uig J1leMOHCTpa-
LMW U CO3JIaHMsI TPEe3eHTaAUN
(«Microsoft Power Pointy)

VY4eOHble ayIUTOPUU AJIS IPOBE-
NeHus J1abopaTOpHBIX 3aHATUI
(ayn.310H, ayn.312H, ayn.314H)

Meobemn: yuebHas mebenb
CpencrBa o0y4eHust:
J0CKa, MapKepbl U MeIL.

Jlj1 caMOCTOATENbHOM pabOThl 00yUYaOIIUXCs TPETyCMOTPEHBI TOMEIIEHUS, YKOMILJIEKTO-
BaHHbBIE CIIEIUATU3UPOBAHHON MeOeNbI0, OCHAILICHHbIE KOMIBIOTEPHONW TEXHUKOW C BO3MOKHO-
CTBIO MOJIKIItOUEHUS K ceTH «VHTepHeT» U 0obecreyeHreM JI0CTyIa B AJIEKTPOHHYIO HH(pOpMaIK-
OHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.

HanmenoBanue nomemnennii 11 camo-
CTOSITEIEHON pabOoThl 00yUJarOIINXCSI

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENTFHON paboThI 00yJaro-

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

Hayunoii 6ubnmorexw)

TTAXCS
[Momemenne st camocTosiTenbHOM pa- | Mebeins: yaeOHas mebens
60Tbl OOyuwaromuxcst (YMTayNbHBIM 3an | KoMmmuiekt — crenuann3mpoBaHHOM

MeOeJn: KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITbIOTEpHAS
TEXHHUKA C MOJKITIOYeHIEM K HH(DOP-
MaHHOHHO-KOMMyHPIKaHHOHHOﬁ

cetu «VIHTEpHET» M JOCTYIIOM B
3IEKTPOHHYIO HH(OPMAIIMOHHO-00-
pasoBaTelbHyl0 cpexy oOpa3oBa-
TeNbHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHHKaIlMOHHOE 000pY-
JIOBaHHE, 00ecneynBaromiee JOCTYI

54



K ceTd WHTepHET (MPOBOIHOE CO-
eqMHEeHHe U OECNPOBOIHOE COEMIU-
Henue o Texuonorun Wi-Fi)

[lomemenuss uid caMOCTOSITENIBHOM pa-
6otel  obOywarommxcs  (ayn.309H,
ayn.320H)

Meobenb: yuebHas mebenb
Kommnexkr  cnenmanusupoBaHHOM
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEpHAS
TEXHHKa C MOJKII0YEHUEM K HHPOP-
MalMOHHO-KOMMYHHKaIIHOHHOM
cetn «VIHTEepHET» M JOCTYIIOM B
AJIEKTPOHHYIO HH()OPMALTMOHHO-00-
pasoBaTenbHyl0 cpeny oOpasoBa-
TeNbHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHUKaIlMOHHOE 000pY-
JIOBaHKE, 00ECIEUNBAIOIIEE JOCTYII
K CeTH HHTEpHET (IIPOBOJHOE CO-
eIMHEHNEe U OECIIPOBOIAHOE COEMU-
uenue 1o TexHojgorun Wi-Fi)
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