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1. HEJIX OCBOEHUS JUCHUILTAHBI

Llenb M3yYCHHS MCIMILIMHBL M3yYHTh OCHOBHBIC AllreOpanyeckie CTPYKTYphl, TPUBHTH OBLIYHO
anredpanyeckyto  KylbTypy, HEOOXOIMMYH Ul JaibHEHINEro  H3yueHHs YHUBEPCUTETCKUX
MaTeMaTMuCCKUX W (PU3MYCCKMX JIMCUMILUIMH W ofecreuuBaiouyto  OyaymeMy YUHTENO TITyO0OKOE
TOHUMAHME OCHOB UIKOJILHOTO KypCa MaTeMaTHKH, MO3HaKOMUTE CTYJIEHTOB C KPYTOM 3a/1a4 K/IaCCHUECKOi
W COBPCMCHHO# aireOpsl W TEOPUHU YHCEll, TIPOSCHATH POJIh anrebpandeckuX MOHSTHI BO B3aMMOCBS3H C
ApYriMH MaTeMaTUYECKUMHU JIMCUMIUIMHAMH, CHOPMHUPOBATH Y CTYAEHTOB 3EMEHTHl MaTeMaTHyecKoii

KYJIBTYPbI, KOTOPBIC CMOTYT 00ECTeUuTh SCHOE NOHUMaHHUE CMBICIIA U 3HAYCHHS pasliC]IOB MaTeMaTUKH,
U3YyHaEMbIX B IIKOJIE;

3adavu uzyuenus oucyuniumbl:

Hay4uTh CTYACHTOB TIPOSBJIATH CAMOCTOSTENILHOCTD M TBOPYECKUH TMMOAXOA B OBJAJEHUH
MAaTEMaTHYECKMMH AU CLIUTIITMHAMM,

HAayuWTh CTYJICHTOB OMEPUPOBATE C KJIACCHYECKUMH MOHATHSAMHU anreOpbl 1 TEOPUM YMCENT: pelaTh
anreOpauuecKue ypaBHEHUS U CHCTEMBbI yDaBHEHHIH, PElIaTh 3a/1aui, CBS3aHHBIE C TMHEHHOM 3aBHCHMOCTHO
M JIMHEHHOW HE3aBUCHMOCTBIO CHCTEMBbI BEKTOPOB, 3aJayd, CBS3aHHbIC C MIPUBOAMMOCTBI) U
HCHPHBO/IMMOCTBIO  MHOTOYICHOB  Hall  pasiM4HbIMA  YHCIOBBIMM [OISMH; HAa MpPUMEPE TEMBI

«KBazparuyHbie (GOpMbI» TTO3HAKOMHTB CTYIEHTOB C Pa3ieNiaMi COBPEMEHHOI anrebpbl U paccMOTpeETh
HEKOTOPBIE 3a/1a4U U3 ITUX Pa3JIesioB .

2. MECTO JUCHHUILTUHBbI B CTPYKTYPE OIIOI BO

Hwucuuniuna «Anrebpa v TEOpUs YHCE» OTHOCHTCS K BapHaTUBHOMY 010Ky yuebHoro nuana. C
Kypca anreOpbl M TEOPHH YMCENT HAYHHAETCA MaTeMaTHUeckoe obpasoBanue. Ee U3yUCHHE OCHOBBIBACTCS Ha
TaKMX MAaTEMATHYCCKHX MOHATHSX, KaK MHOXECTBO, MHOIOWIEH, (PYHKLINS, PACCMATPUBAEMBIX B IIKOIEHOM
Kypce MarcMaTUkH, W NPOJOIDKACT pasBUTHE MICH W METOJ0B JaHHOTO Kypca. [TosroMy s ycrnemmsoro
YCBOCHHS Kypca «Anrebpa u Teopusi uMcen» HeOOXONMMO 3HaHHE OCHOBHBIX (opMyI, M3Y4aeMbIX B
WKOJIbHOH anredpe, CBOUCTB 3MeMEHTapHBIX (YHKUHMIH, yMEHHE pelaTh KBaApaTHbie YPaBHEHUs, 3HaHUE
OCHOBHBIX 3HAYEHUH TPUTOHOMETPUIECKHX (PyHKLIMH.

[TpepekBr3nTHl AMCUMIIMHEBI. JIUCLHMIUIMHA ONUPAETCS HA 3HAHUS TIPEMETOB OCHOBHOI obpa3zoBa-
TEJILHOW MPOrpaMMBbl CPEIHETo (ITOJIHOT0) OBWIEro 0Opa3oBaHMUS: «Anrebpa», «Anredpa u Hauana aHaTH-
3a».

C kypca anrebpbl 1 TEOPHM YHCENT HAYHHACTCS MATEMATHYECKOE obpasoBanue. Ee usyuenue ocHo-
BBIBACTCH HA TAKMX MATEMATHYECKUX TOHATHSAX, KaK MHOXECTBO, MHOTOWIEH, (PyHKLMS, PACCMATPHBACMBIX
B WIKOJLHOM KypCe MaTeMaTUKH, U MPOJIOJIKAET PasBUTHE U W METOOB JaHHOro Kypca. [Tostomy s
YCHEIIHOrO yCBOCHUSA Kypca «ANredpa 1 Teopus Yucer» HeoOX0MMMO 3HaHHE OCHOBHBIX GOPMYJI, H3yuae-
MBIX B UIKOJIBHOH anrcOpe, CBOMCTB 3/IEMCHTAPHBIX (YHKIMI, yMCHHE pelllaTh KBAIpPaTHBIC YPaBHEHHS,
3HaHWE OCHOBHBIX 3HAYEHUH TPUIOHOMETPUYECKUX (PYHKIIHIA.



3. IVTAHUPYEMBIE PE3YJIbTATbI OBYYEHHUSA IO JUCIUILJIUHE

[Lnanupyembie pe3ysbTaThl 00YYEHHS 110 UCIIUIIMHE, COOTHECCHHBIE C MJIAHUPYEMBIMHU p €3yJIbTaTaM 1
ocBoenusg OI1OI1

Koa ¢popmupyemeix | Yposenb ocoenus | Tnanupyembic pesy bTaTsl 06yueHUS 110 IMCLMILTMHE XapaKTe-

KOMIMETEeHUHH KOMIETEHIIWH pu3ytoiLMe 3ransl GopMUPOBAHHS KOMIIETEHLMI (MTOKA3aTeNH
OCBOECHHS KOMTICTCHIIUN)
/ 2 3
[TK-1 Yacruunoe 3HATDH

®  TEPMUHBI U MTOHATHS JUCLMIUIAH MPEIMETHOMN MOATOTOBKH,
OPHEHTUPYETCA B IEPCOHATHAX, (PAaKTaX, XPOHOJIOTHAX, KOH-
LICTILHSAX,, KATETOPUAX,, 3aKOHAX, 3aKOHOMEPHOCTHX, JMCKY C-
CHOHHBIX BOIIPOCAX, aKTYaTbHBIX MPobieMax COOTBETCTBY K-
IMX HAYK B 00BEME, TPelyCMOTPEHHOM pabodei nporpaM-
MOH JMCUMILTHHBE

®  ABTOPUTETHBIE HCTOYHUKH HAYYHOU MHPOPMALIMH MO JUCIIM-
TMJIMHAM MPEJMETHON MOJTOTOBKH, IO JIHAAKTHKE W YaCTHBIM
METOAMKAaM (3aKOHOAATENBHbIE aKThI, HAYIHBIE H3AHHS,
3MEKTPOHHBIE PECYPChI, y4eOHAS JIUTEpaTypa, Hay4uHoO-

MOy IApHAs JIMTEPATypa, CIIPAaBOYHBIC H3JaHW);

® HayuyHbl€ OCHOBBI COIEPIKAHUS NIKOTLHOTO (DHU3KYILTY PHOIO
00pa3oBaHus, OPUEHTUPYETCS B poOIIeMaTHKeE W 10CTHXKE-
HUSX COBPCMEHHOMN aireOpbl U TEOPUH YHCET;

¢  0CODEHHOCTH U HAa3HAYEHHE METO/IOB, TEXHOJIOIUI U CPEJICTB
0byueHus, onpeeNsemMbIx CrieltMuKol yaebHoro npeamera
«Anrebpau Teopus YUCE».

YMETb

® COOTHOCHUTB CO/IEPXKaHKE IIKOIbHBIX MPOTPaMM H yueOHHKOB
110 anredpe ¥ TeopuH uKces ¢ TpedoBaHUsIMU 0Opa3oBaTeIb-
HBIX CTaH1apTOB 00IEro 06pa3oBaHUs ¥ MPUMEPHON OCHOB-
HOM 00pa30BaTENLHOM MPOrpaMMb! 001LET0 06pa3oBaHUs

® TMPOCKTHPOBaATL 0Opa3oBaTeNIbHBIN Mpoliecc (B MpeaMeTHOM
061aCTH MO MPOGHITIO MOATOTOBKN) B COOTBETCTBHH TpeboBa-
HUAMH 00pa30BaTelbHBIX CTAHIAPTOB 061Ero 06pasosaHus
(cocTaBnenue cLieHapueB / KOHCTICKTOB YPOKOB, TEXHOIOTH-
YECKUX KapT).

e 00pa3oBarcIbHbIN MPOIECC B COOTBETCTBHM TPEOOBAHMSIMH
06pa3oBaTeIbHbIX CTAH1apTOB 0011ero 06pa3oBaHms: COCTaB-
JsTh paboune nporpamMmsl (HparMeHThI pabounx porpamm)
10 MpenoaaBacMbIM IMCLMILTHHAM, noadupars (Co31aBaTs)
cpelicTBa 00y4eHUsL.

BJIALETH

®  OCYUIECTBIEHHEM 0OPA30BATETLHOMN IEATEIBHOCTH 110 MPO-
Gbui1r0 10ArOTOBKM B OpPMax ypouHO#H ¥ BHEYPOUHOI j1es-
TEIBHOCTH

® HaBLIKOM aHaJIM3a 00pa3oBaTEILHOrO MPOLECCa, CBOEH U Y-
KO 11e1aroruIeCKON ACATETbHOCTH (B IPEJIMETHOM 06nacTH
10 Npo¢UI MOTOTOBKH) C TOYKH 3PEHUS COOTBETCTBHS
TpeboBanuam 06pa3zoBaTeIbHbIX CTAHAAPTOB 061Iero obpazo-
BAHHUS 1 OCHOBHBIM METOAMHECKHM MPHHIIMIAM 00yUeHUs
(usnyeckoit KybType; criocobeH CoBepHIEHCTBOBATHL CBOU
npoeccHoHaThHbIC YMCHHUS Ha OCHOBE TTOCTOSHHOM pediick-
CHH

® [IPHCMAaMM H aJITOPUTMaMU aHAJIM3a TEKCTOB (B TOM YHCIIE
Xy 1OKECTBCHHBIX), A3BIKOBBIX €IMHHUL U KOHCTPYKLIHA,

e cnocobamu pemmenus y4eOHbIX 3a1a4 06pa3oBarebHoii 06a-
CTH «AnreOpa ¥ TEOpUst YHCEeT.

e  taxTHyecKoii 6a30i WIKOMKHOrO 0OPa30BaHMs B IPEAMETHOM
obnactu




[TK-11

YacTtuuHoe

3HATH

aKTyanbHbIe TPOBIeMbI pa3BUTHS 0Opa3OBaHMs H N1E1ATrOr |-
YECKUX HayK; 3HAET Ha3Ha4YE€HUE U 0COOCHHOCTH HUCTI0JIL30BA-
HHUSL OCHOBHBIX METOUK IICHXOJIOOT TMEIarorHyeckoro U Me-
TOAUYECKOTO UCCIIEIOBAHMS,

(yHKuMyM ¥ colepiKaHKe HAyYHO-METOIMYECKOM paboThl T1e-
Jiarora, y4uTeis MaTeMaTuKu U MHpOPMATHKH, C OpraHu3a-
UMEN HAYYHO-METOAWYECKOH paboThl B OpraHu3aliu o61mero
00pa3oBaHus, MOHMMAET POJTH MCTOINYCCKOM Kade aphb.
METO/I0IONHI0 HAYYHO-UCCIEN0BATEILCKOM paboThl B 0061aCTH
06pa3oBanus U NPodKIIs 10 X0 TOBKH, HEOOXOAMMYIO ST
YCMEUHOW CaMOCTOATEITEHOH MCCITEIOBATENBLCKOM 1EATEIbHO-
CTH, BKITHOYAS 3HAHUSA O PA3IMUUAX MEXTY TPaMLIHOHHBIMH K
COBPEMEHHBIMH UCCIIE0BATEILCKMMH METOIAMH, CBSI3b MEX-
1y HUMM, Ipo6IeMbl M crieLUpHKY HX TIPUMEHEHHUS B 06pazo-
BaTEITbHOM IIPOLIECCE B COOTBETCTBHU C 0COOEHHOCTIMH 00 Y-
YaroIUXCs.

YMETH

MOJIb30BaThest Ga30BBIMU MCCITEIOBATEILCKUMH TTPOLIETYPaMU
NICHX0JIOTHH, TIEJATOTUKH, YaCTHBIX METOMK, BBITOITHSET
y4€bHO- MCCITEI0BATEBLCKHIE 33/1a41, 0CO3HABAS BO3MOXKHO-
CTH ¥ TPaHHU1B! TPUMEHEHHUS UCCIIEIOBATENBCKHX METOIOB
aHAJIM3MPOBATh 0OpasoBaTElbHbIN MPOLECC, COOCTBEHHYIO
AEATEITLHOCTh, BBISBIISA MPOOJIEMBI, KOTOPBIE MOTYT OBITH
pelIeHbl B PaMKaX MMPOEKTHO-HCCIIE0BATENBCKOM e TEIbHO-
CTH; CIIOCOOEH Ha OCHOBE BBISIBIIEHHOM IIPOGIIEMBI CHOPMY -
JMpOBATh UCCJIEIOBATENLCKY 10 3aj1auy

BJIIAIETh

6a30BBIMH NMPEJICTABIIEHUAMH O MPHHLIMIIAX OPraHu3alMH U
OCYILECTBIICHUS HAYYHBIX UCCIIEI0BAHHH B 00J1acTH 00pa3o-
BaTENbHOH NEATENIbHOCTH; OTBITOM IPUMEHEHHS TeOpeTHYE-
CKHX W TIPAKTHYECKUX 3HAHUH JIITS TOCTAHOBKH W PEILICHMS
MCCIIeI0BATENIbCKMX 3a/1ay B 061acTH 00pasoBaHusi, COBpe-
MEHHBIMH UCCIIEIOBATETLCKMMH METOJIAMH TSl PEICHHS
npohecCHOHATHHBIX 3a/1a4.

TEXHOJIOrUsIMUA HayYHO-HCCIIEN0BATEILCKOM paboTsl B 06113~
CTH 0Opa30BaHMS U NO NMPOUITIO TTOATOTOBKH; HaBBIKAMH
cbopa 1 06pabOTKKM Hay4YHBIX JaHHBIX ; HABBIKAMU HCTIONB30-
BaHHS COBPEMCHHBIX HAYYHBIX JIOCTHXCHUH B y4eOHO-
BOCIUTATEIBHOM MPOLIECCE € PARTHYHBIMU KATErOPHAMH 00 Y-
YaloUmxcs;

METOI0IOrHEH HayYHOr0 HCCIIEIOBaHKs B 061acTu o6pasoBa-
HHSL . KOMIUIEKCOM HCCIIE0BATENTLCKMX YMEHHIA; METOIaMU
rnoucka, 00pabOTKH U HCTIONTH30BaHKUS HAYYHOW HH(OPMAIUH
B 06.1acTH 0Opa3soBaHus; CrIOCOOAMM NIPEICTABIIEHHS PE3YITh-
TATOB UCCJIEIOBAHMs U TEXHOIOTHEH aHaJIW3a [IPH yIIpaB)ie-
HHM M3MCHCHUSIMH M pEATH3aLMH UCCJICI0BATCITBCKUX H P O-
EKTHBIX POrpaMM.




4. OBBEM U CTPYKTYPA JJUCIIUTLIUHBI
O61mas Tpy10EMKOCTb JAMCIMIUTHHBI COCTaBJISET | 1 3aueTHBIX etiHuULL, 396 4acoB.

Bunb! yuebuo#t pabo-

ThI, BKITROHas CaMO-

O6beM
8 | crosTtensHy pabory yueGHO pa- DopMbI TEKY-
= E CTY/IEHTOB M TPYAOCM- Gy G IETO KOHTP OIS
= = KOCTh (B yacax) . yCHEBAEMOCTH,
Ne | HaumeHoBaHHe TeM W/uu pasie-| 9 9 s = NpUMEHEHH- bopMa npome-
n/n JIOB/TEM JIUCIUTIITHHEI = % = = €M UHTCpaK- 5
3 2 % KYTOYHOM aTre-
O 3 E| 83 &3 . | ruBHeX Mme-
) S|EHEd B 1o 0B (Buya- | CTOHMM {A5iCE-
= 5| g a'g§g O a vy MecTpam)
Sl 388 9 cax /%)
= <
= |5
}: "cOpe nil. Oriepauuvu
Anrebpa marpuil. Onepart | | 2 4 8 2/33%
Ha/l MATPULIAMH
2. | Teopus onpenenureneii. Onpe-
JEJIUTENH 2-T0 W 3-TO NOPSAKOB. Pe#ttunr-
p 1| 3 2 | 8 8 2/20%
Onpejiesnurein pou3BoJILHOrO KOHTPOJIb |
nopsaKa.
3. | CoiictBa onpeemrenei. Teo- )
P 1| s 2 | 4 8 2/33%
pema Jlannaca.
4. | BeiurcneHue o6paTHOH MaTpu-
ubl. Onpeaenurens npomssene- | | 7 2 2 8 1/25%
HUS MATPHIL
5. | Panr marpuisl. Teopema Kpo- PeiTunr-
AHEMATPHL) PEMaip 1 9 2 | 4 8 2/33% -’
Hekepa-Kanemm KOHTPOJIb 2
6. | 3anucu 1 peleHne KBaIpaTHbIX
CUCTEM JIMHEHHBIX YPaBHEHHH B
g M Y 2 | 4 8 2/33%
MaTpuuHo# dopme. [Tpasusio
Kpamepa
7. | CucTeMbl JIMHEHHBIX ypaBHE- A
HUH. MeToj nocneoBarebHo- | | 13 2 4 4 2/33%
. KOHTpPOJb 3
I'0 UCKJIFOYEHHUS HEU3BECTHBIX
8. | Tlone KOMIUIEKCHBIX YUCET.
Tpuronomerpuueckas popma
1) . ®opmyia
KOMIUIEKCHBIX YHcen. Dopmy L1517 | 4 6 ) 290%
Myagpa. Kopau 13 komnekc-
HbIX YHCEJI U MHOTOUJIEHB] J1€-
JICHUS Kpyra.
Bceero 3a | cemecrp 1 18 | 36 54 15/28% JK3aMEH
1. | KoJibl10 MHOTO4IEHOB OT OTHOM
MEePEMEHHOM.
Teopus umocTtu. Jlen
pus Zen Renemsera [ 5 | 2 | 2 I 1/25%
JBYYJICH X —a W KOPHHW MHOI'0-
uneHa. Cxema "opuepa. Teope-
Ma besy.
2. | Henenue ¢ 0CTaTKOM M aJIro-
purMm EBkiuaa. Paznoxenue 2 3 5 P 1 1/25% PeiiTunr-
MHOTOUYICHOB Ha HCTIPUBO U~ KOHTpONH |
MbI€ MHOKHTEJIH.
3. | Anrebpauycckas 3aMKHYTOCTh
M08 KOMIUTEKCHBIX YHCEIL. 2 5 2 2 1 1125%
Dopmy.inl Buera.
4. | YpaBHeHuUs TPETheH U YETREP-
TOM cTeneHu. Llenbie u pauno-
HaJIbHbIE KOPHU MHOIOYJICHOB. | 2 7 2 2 1 1125%
Kpurepuit HenmpuBoIHMOCTH
Dil3eHuITeHHA.




PaimonasibHbIE ApOOH; pazio-
JCHUC Ha MpOoCTeHIne JIPOOH.

|8V

1/25%

PelTunr-
KOHTpPOIIb 2

6.

MHOrouJieHbl 0T HECKOJIbKHX
nepeMeHHbIX. OCHOBHAsA TEOPe-
Ma 0 CUMMETPHUYECKMX MHOr0-
ujleHax.

11

1/125%

CUMMETPHYECKHE MHOTOHIICHBI
n popmysibl Buera.

1/25%

PeHTuHr-
KOHTPOJb 3

PesynibTanT. JIMCKpUMHHAHT
MHOI04JICHA.

(3]

2

o

1/125%

CucreMbl anredpanyecKux
yPABHCHUH OT HECKOITBKUX
ypaBHEHHMH.

|89

9

1/25%

Bcero 3a 2 ceMecTp

18

18

9/25%

3K3aMECH

1

[pynnsl. LUKIuyeckue rpynmnbl
["pyninbl CUMMETPUH NPaBWIb-
HBIX MHOTOYTONBHUKOB. [To1-

rpyIIbL.

2/25%

Konbiia. [Tosnst

1/25%

Jluneiinbie oneparopsl SAapo 1
00pa3 TMHEHHOTO Oneparopa.
JleicTBHS HAJ THHEHHBIMHU OTIE-
paTopamu.

2/33%

MaTpwiia THHEHHOTO oneparopa
B pa3/iMyHbIX Dazucax.

2/33%

PeiiTuHr-
KOHTPOJIB |

MuBapuaHTHbIE OUIPOCTPaH-
ctBa. CobCTBEHHbIE BEKTOpA U
3Ha4YeHHs JIMHENHBIX ON-POB

2/125%

BUIUHCHHBIC W KRAJIPATUYHBIC
(opmbl. JInHeitHbic Gopmbl, GH-
nuHeitnsie. [peoOpazoBaHue
MATPHIIL GUITHHEIHON HOpMBbI
1py 1Nepexoe K HOBOMY 6azucy

11,13

3/30%

PedtTunr-
KOHTPOJIb 2

KgajipaTnunbic popmbi. TIpuse-
JICHHE B KAHOHUYECKOMY BUAY —
meTobl Jlarpanxka u Skobu

2/25%

8

3aKOH WHEPLIMH KBAJIPATHIHBIX
dbopm. Onpenenennbie GopMbl

17

1/25%

PelTHHT-
KOHTPOJIb 3

Beero 3a 3 cemecrp

36

54

15/28%

IK3aMCH

ke

JIeAMMOCTB U MPOCThIE YUCHa.
Teopema 0 J1eJIEHHH C OCTATKOM.
HOJ uucen. Anroputm EBkiin-
aa Ilpocreie uncia. OcHOBHAs
Teopema apiMeTHKH. OCHOB-
HOE CBOMCTBO MPOCTOrO YHAIa.

1/25%

(8]

Llesible CHCTEMATHHECKHE YHCIA.
Cyu1ecTBOBAHKE M CIMHCTBCH-
HOCTb 3Ha4YEHUs LIETTHOM 1po0U

2

1/125%

PedTUHr-
koHTpoabNel

Teopusi cpaBHenHit. CpaBHCHUSA
n ux cBoicTBa. Kiraccel yucel
110 JaHHOMY MO, 1y 0. Koiib11o 1
nosie KnaccoB BbiueroB. Cucre-
Mbl BbIYETOB

2/25%

dyuxums Jitnepa. TeopeMbl
diinepa u Pepma. [IpumeHeHHE
TeopeM Jinepan depma.
CpaBHEHUS U CHCTCMbI CPABHC-
HUIA ¢ HEWU3BECTHOM BETMUMHOM.

2/25%




5. | CpaBueHust IepBOM CTEIEHMU.
Cucremsl cpaBHeHuid. CpaBHe-
HMS [0 MPOCTOMY MOJIYITHO. 4 9 2 4 2 2/33%
CpaBHeHHS 110 CTENEHU MPOCTO-
ro Yucia.
6. | JIByulieHHBIE CPaBHEHMS 110
npoctomMy Moy mo. CpaBHEHUs
BbICLIWX cTeneHel. [Ipumene- 4 11 2 4 2 2/33%
HUC LEMHBIX IPOOCH K PEIICHUIO
CPABHEHWI
7. | KBaaparuuHble BbIYEThI U HE-
BbIYeThl. Kpurepuii Ditnepa. 4 13
CumBoJ Jlexanpa
8. | Penykuus cpaBHEHHS 110 CO-
CTaBHOMY MOZYIIIO K CpaBHe-
HMIO 110 CTEIIEHU IIPOCTOr0 YMC-
71a ¥ K CPaBHEHUIO 110 MPOCTOMY
moaymio. [Toxazaresm yucen u
KJIACCOB 110 JAHHOMY MO /Ty JIIO.
Yucno KI1accoB ¢ 3aTaHHBIM MO-
aynem. Teopema o cyliecTBoBa-
HHMU NIEPBOOOPA3HOTO KOPHS 110
npocroMy MoayJio. MHaekcsl
YMCeIl M KITaccoB N0 JaHHOMY
MO1YJIKO
9, Apmbmemqecxue"npmomeunﬂ 4 17 2 4 7 2/33% PediTunr —
TECOPUU CPABHEHWH KOHTPOJ1b Ne3
Bcero 3a 4 cemectp 4 18 | 36 18 16/30% 3K3aMeH
Hanwuue B aucimmine KIT/KP -
MTtoro no aucuMumne 72 1126 135 55/28% 63
Conepaxanue JIEKUHOHHBIX 3aHATHH MO IMCHHUILIHHE
Paspnen 1. Teopus marpuil, onpeaenurenei

Tema | Anrebpa matpuu. Onepaliny Hai MATPULLAMH.

PeliTuHr-
KOHTPOJ1b No2

[§S]
H
(88

2/33%

[TonsTne MaTpuILbl, BUAB! MaTpULL. OTiepalium CIOKEHMS, BEIYHTAHUS H YMHOXKEHH S MaTPHIL.

Tema 2 Teopus onpenenureneii. Onpenenutenu 2-ro 1 3-ro nopsakos. OnpenenuTeny IIPOM3BOJIBHOIO MOPSA -
Ka

[Tousre onpenenurens. Boiuncnenue onpenenuteneii 2 u 3 nopsakos. ITpaBuIIo TpeyroasHHUKa. [TepecranoB-
KW ¥ MOJICTaHOBKHM. O011ee onpeeneHue onpeacIuTeNs

Tema 3. Cpoiicta onpenenureneii. Teopema Jlanmaca.

OcHoBHeIe cBOWCTBa onpenenuTens. [IpuMEHEHHE CBOWCTB /UIs BBIYMCICHUS ONPEACIUTENCH. PaziokeHue
ONpEEnTENs 10 CTpoyKe (cTonbity). MuHops! u anrebpanyeckue gononHerus. Teopema Jlannaca.

Tema 4. Boruncnienue o6patHoi Marpuiisl. OTipeaeuTeNs MPOU3BEeHUS MaTpuLL.

TMoustne obparHoil matpuubl. CriocoObl onperenenus oOpatHoit Matpuusl. [ponsseeHue MaTpuu M ero
OTpEACIUTE!Ib.

Tema 5. Panr marpuust. Teopema Kponexepa-Kanennu.

[ToHsTHE IMHCIHON HE3aBUCHMOCTH CTPOK (CTONOIOB) MaTpuusl. CriocoGbl OnpeaeneHns paHra MaTpHIibl.
Teopema Kponekepa-Kanesiu v ee npumenenue.

Tema 6. 3anucu u penicHUE KBaJpaTHBIX CHCTEM JIMHCHHBIX YPaBHEHHH B MATPUYHON dopme. [Tpasuno Kpa-
Mepa.

KBazparHbic cCHCTEMBbI JIMHCHHBIX YpaBHEHHUI U cIOcOObI MX pemenus. [TpaBuio Kpamepa u ero npunoxenue k
pa3HbIM BHJIaM CHCTEM JIMHEHHBIX YPABHEH WA,

Tema 7. CucreMel TMHEHHBIX ypaBHEHH. MeTO NOC/IE10BATENBHOTO HCKITFOYEHU S HEM 3BECTHBIX.



Cucrembl THHEHHBIX ypaBHEeHMI 1 MeToa ["aycca.

Pasznien 2. [Tosie KOMITJICKCHBIX YK CET.

Tema | TTone komnuekcHbix yucen. Tpuronomerpuyeckast popma KoMrieKcHbIX yucen. @opmyna Myaspa.
KOpHH K3 KOMIJIEKCHBIX YMCET U MHOTOWICHBI JAC/ICHUs Kpyra

[Tousitue nons. Paciumpenue noustus yucna. GopMsl 3a1McH KOMIUIEKCHBIX uncell. Bo3BeaeHNE KO MITIIEKCHBIX
4Hcell B CTCIECHb U U3BIICUEHUE KOPHS N CTENEHH U3 KOMIUIEKCHOTO YUCTIa.

Paznen 3. Teopust MHOrowIEHOR OT OJIHOMW IMEPEMEHHOM.

Tema 1. Konblio MHOTO4JIEHOB OT OJIHOH rnepeMeHHoi. Teopus nemuMoctu. JleneHue Ha IByYneH X —a #
kopHu MHOrouneHna. Cxema [NopHepa. Teopema besy.

[ToHsTHe MHOrOYIeHa. Onepaliiy HaJl MHOrOWIeHaMu. JleneHre MHOTOUJICHOB Ha [IB y4JIEH.

Tema 2. [lenenue ¢ octatkom U anroput™ EBknuna. Pa3nojkeHre MHOrOWIEHOB Ha HENPHBOAMMBIE MHOX M-
TCIN.

Anroput™ EBKJIMIA JUT MHOTOWIEHOB. TTOHATHE HENPUBOAMMOrO MHOrousieHa. PasiioxeHne MHOrouneHa
Ha HEMPUBOIUMBIE.

Tema 3. Anrebpanveckasi 3aMKHYTOCTb MOJIS KOMITJIEKCHBIX yucen. @opmylisl Buera.

Teopema Buera s ypaBHeHMH n crenieHU. CBsA3b ¢ TEOPUEH MHOTOYIEHOB.

Tema 4. YpaBHeHHs TPETbEH U YeTBEpPTON cTernenu. L{enbie u palnoHaibHble KOPHU MHOTOYIeHOB. KpuTe-
pUI HEMPUBOAUMOCTH DU3CHINTEHHA.

Meron Kappano s pewieHus ypaBHeHui 3 crenenu. Meroa deppapu uis pelleHUs ypaBHEHUH 4 cren e-
HU1. Haxox1eHUE palluoHAIBHBIX KOPHEH MHOTO4WIeHa. HelrpuBOoIUMOCTE MHOT O4JIEHOB

Tema 5. PaunonanbHbie ApoOu; paznokeHue Ha npocTeiiume apobu.

CBs13b pallMOHATIBHBIX JAPOOEH € MpOCTEHILIMMU

Pasnen 4. Teopyst MHOIOWIEHOB OT HECKOJIBKUX IIEPEMEHHBIX.

Tema |. MHOTOUNEHBI OT HECKOIBKUX MEpeMEHHbIX. OCHOBHAsA TEOPEMA O CHMMETPHYECKHX MHOT OUJIEHAX.
[ToHsTHE CHMMETPHYECKOT O MHOTOUJICHA. Pa3noXkeHe MHOTOUJICH A Ha CHMMETPUYCCKHE.

Tema 2. CuMMeTpUYecKHe MHOTOUNIEHB! U popMyIibl Buera.

Ces3b hopmyn Buera c cHMMETpHYECKMMH MHOT OUJIEHAMH.

Tema 3. PesynbranTt. JIMCKPUMHHAHT MHOT'OWIEHA.

MHorousneH, kopHu MHOrousieHa. CBsA3b pe3yJibTaHTa W JJMCKPUMHUHAHTA C KOPHSIMH MHOT O4JIeHa

Tema 4. Cucremsl anreOpaHyeCKUX YpPaBHEHHUH OT HECKOJIBKHUX YPaBHECHHH.

PewieHne cucreM ypaBHEHHH OT HECKOJIBKMX IEPEMEHHBIX C TTOMOIUIBIO Pe3yJIbTaHTA.

Pasnen 5. Teopus rpynmn, koneu, noJyeu.

Tema . ['pynnbr. L{ukiimyeckue rpynibt. Ipyrinbl CHMMETpUiA IIPaBUIIBHBIX MHOTOYTOJILHUKOB. [1o arpyr-
Mbl.

[Tousitue rpynnel. CBoiicTBa, npuMepsl. Iloustue noarpynnel. Kputepuii Jlarpanxa.

Tema 2. Konbua. [Tons.

Ornipejienierue koliblia, noss. Npumepsl. CBokcTRA.

Pa3zzen 6. JIuneitnsie npeobpazoBanms.

Tema 1. JIuneiHbIie onepatopsl. S1po ¥ 006paz NMHEHHOTO oneparopa. JleicTBHS H a1 TMHEHHBIMH ONepaTo-
pamMu.

[TousTHe nuHEHHOro npeodpazoBaHs B N MEPHOM rpoctpadcTBe. Onepaliuu Hal THHEHHBIMH onepaTopa-
MH.

Tema 2. Marpuua JTMHEHHOI0 oreparopa B pa3iM4HbIX Oa3ucax.

[Tonsitue 6asuca npocrpaHcTBa. Marpuia auHelHOro oneparopa B 6asuce. Marpuia nepexosa ot 0AHOro
Da3uca K Ipyromy.



Tema 3. nBapuanTHbie noanpocTpancTsa. CoOCTBEHHbIE BEKTOPA U 3HAYCHUA JIMHEHHBIX OIIEPAT OPOB.
[MousTHe cOOCTBEHHOrO BEKTOpa. XapakTepHCTHYECKOE YPAaBHCHHE CBs13b COOCTBCHHBIX 3HAYCHUH ¥ Xapa K-
TEPUCTUYECKUX KOPHEH YPaBHEHHSL.

Paszien 7. KsaapariuuHbie GOpMBbI.

Tema 1. BunvHeiinble u kBaapaTuuHbie Gopmbl. JinHenHbie dopmsl, GunuHelHbIe. [IpeobpasoBaHne MaTP U~
[1bI GUITHHEITHO# (POPMBI TIPH TIEpEXoJIe K HOBOMY Dasucy.

MowsTHe kBagpaTiuroil popmer. Ux Bumel. Marpuua KBaZpaTHUHON GOpMBI B pasHbIX Basucax

Tema 2. Kagpatuunsic Gopmbl. [IpuBeacHne B KaHOHMYCCKOMY BHILTY — metozni Jlarpamxka u SIKoOu.
KaHOHWYECKWH B/ KBAJPATHYHON GOPMBI M METO/IbI TPUBCACHHS.

TeMa 3. 3aKOH WHCPLMHU KBaIpaTHYHBIX (popM. OTNpEaCCHHbIC (hopMBI.

Pazzien 8. Teopus uucell. JleJIMMOCTB B KOJIBLE HEIBIX HHCE]

Tema 1. JlenumocTs 1 TipocThie yucia. Teopema 0 JIENCHHH € OCTATKOM. HOJI uncen. Anroput™ EBKina.
Konslo uenbix uncen. Jlenenue ¢ ocratkoM. ITousTHE HanbOMbIIETO o61Iero AEITUTENS YMCE U anr OpuT™Ma
€ro HaXOXKICHUs

Tema 2. Tlpocreie yncna. OCHOBHas TeOpeEMa apv()METHKH. OCHOBHOE CBOWMCTBO MPOCTOTO YHCIIA.

[Monstue npocroro uucia. Teopema EBkima. KaHOHHYECKOE PA3TIOKCHUE YUCEN Ha MPOCTBIC COMHOKUTC-
TN,

Tema 3. Llebie cMCTEMaTHYECKUC YHCTIA.

CBs3b 11E/1bIX U CHCTEMATUHECKUX YHCEIL.

Tema 4. CyilieCTBOBaHHE M CIMHCTBEHHOCTD 3HAYCHUA LCITHOM ApOOH.

PaznokeHne PAMOHAIBHBIX 1 MPPAUMOHANIBHBIX YUCE B LICTTHYIO npo6s. TMoaxonsme Apody.

Pa3nen 9. Teopust cpaBHEHHH

Tema 1. CpaBHeHUs U X cBOHCTBA. Kitacchl 4kCeN 110 JaHHOMY MOJTYJHO.

[Mousrue moayns. CpaBHEHUS MO MOTYJIHO.

Tema 2. Konbllo ¥ 1OJNIE KJ1accoB BbIHETOB. CHCTEMbI BHIUETOB.

[MTousitue Bbiyera. CUCTEMbI BLIYETOB: MOJTHASA U TPUBC/ICHHAA.

Tema 3.Dynxkuus Ditnepa. Teopemst Jiinepa u ®epwma. [TpumeHeHne TeopeM Ditsiepa U ®depmMma.
MynsTUILIMKATHBHBIC yHKLMHA. DYHKLWS itnepa. Teopema Ditsiepa U CIIE/ICTBUE U3 HEE.

Tema 4. CpaBHEHHS 1 CHCTEMbI CPaBHEHMHH C HEH3BECTHOM BEITMUHHOM.

Bu/1bl cpaBHEHUi ¢ nepeMeHHOM. CHCTEMBI CpaBHEHMH U MCTO/IbI UX PEHICHHUS.

Tema 5.CpaBHEHHS ICPBO# CTCTICHH.

[TpuMeHeHHe CBOMCTB CPABHEHUH JUIA PELICHUS cpaBHEHU NEPBOM CTENEHH OT OJIHOM H €M3BECTHOM

Tema 6. CpaBHECHHS 110 IPOCTOMY MOy M0 CpaBHCHMS M0 CTCIICHH IMPOCTOrO HHCIIA.

CpaBHEHHs NEPBOH CTETNICHU U BBICOKHX CTerneHei 1o POCTOMY MOJTYIIIO U 1O €0 CTEI CHAM.

Tema 7. JIBydscHHBIC CPaBHCHUS 110 TPOCTOMY MOIYTIHO. CpaBHEHHMS BBICITHX CTCIIEHEH. [TpumeHeHue uen-
HbIX JpOOEii K PEIIEHHIO CPaBHEHHH.

CpaBHCHUS BRICOKHX CTETMEHEH 110 IPOCTOMY MOJTy-THO H 110 €ro CTETICHSM.

Tema 8. KBagpaTuyHbI€ BbIMCTHI U HEBBIMECTHI. Kpurepuii Ditnepa. Cumson Jlexanpa.

[MousTie KBagpaTHuHoro BerueTa. CumBon Jlexanipa | cro cBoitctBa. CumBoI S1koOH.

Tema 9. PeayKius CpaBHEHNS 110 COCTABHOMY MOJIYJIHO K CPaBHCHHIO IO CTCTICHH POCTOTO YHCJIA ¥ K CPaB-
HEHM KO 110 [IPOCTOMY MOJIYJIIO.

AJIFOPUTM pELIEHHs CPABHEHUS ITO COCTABHOMY MOZYJIHO

Tema 10. TToka3aTe/ny YUCET W KIIACCOB TIO JaHHOMY MO0 YHCIIO KIIAcCOB C 3a/laHHBIM MoayJsieM. Teo-
pema 0 CyLIECTBOBAHHH MEPBOOOPA3HOTO KOPHS MO MPOCTOMY Moty 0. MIHZIEKChI YMCeN ¥ KJIACCOB 110 NaH-
HOMY MOJIYJIHO.



TToHsTHE NOKa3aTens, nepBoodpa3HOro KOpHA U UHAeKkca. [TocTpoeHue Tabiuu MHAEKCOB
Tema 11.Apudmerryeckie NPUIIOKEHHS TEOPHH CPAaBHCHUHN.
[TpusHaku ienumoct. JInohaHTOBBI ypaBHEHHS.

CopepkaHue MPAKTHYECKUX 3aHATHIA MO AUCHUILTHHE
Paszien 1. Teopus Matpull, onpenenurenei

Tema | Anredpa marpuu. Oniepaiiiy HaJi MATPHLIAMH.

Onepauuu Cil0KEHUS, BbIYUTAHUS U YMHOXXCHU I MATPUIL.

Tema 2 Teopus onpenenurteneii. Onpenemurenu 2-ro v 3-ro nopsakos. OnipeienuTeTn MPOU3BOIBHOIO NOps-
Ka

BbiuncicHuc onpeaenuteieid 2 u 3 nopsukos. [IpaBuno TpeyronbHHKa. YeTHOCTh MEPEeCTaHOBOK, MOJACTAHO-
BOK. BhIuncIieHre onpenenuTens rno onpeaeneHmnio.

Tema 3. Croiicta onpesenureneid. Teopema Jlanaca.

IIpuMeHeHHe CBOMCTB Ul BBIUMCICHUS onpesiesmTenei. Pasioxenne onpenemMrTens rno cTpoyuxe (cTonbuy).
Briuncnenue anrebpanyeckux gononHenuit. [Ipumenenue reopemsl Jlamaca.

Tema 4. Beiuuciienue 06parHoi MaTpuiibl. OTIpeAeIMTENb ITPOU3BENCHUS MAaTPHLL.

Crniocobsl onpeaeiicHus odpatHoit marpuiibl. [Ipou3BeIcHHE MATPHULL H €TO OTIPEICITUTEb.

Tema 5. Panr matputisl. Teopema Kponekepa-Kanesnm.

Haxoxzacuue panra marpuiibl. [Tpumenenue reopeMsl Kponekepa-Kanewim.

Tema 6. 3anycu M pelueHUE KBAAPATHBIX CHCTEM JIMHEHBIX ypaBHEHUH B MaTpuiHO# dopme. TTpasuno Kpa-
mepa.

Pemienue cucreM matpuuHbsiM criocoboM. [Tpasuno Kpamepa mist BRIDOXKIACHHBIX W HEBBIPOXICHHBIX CHCTEM
YPaBHEHUHA.

Tema 7. CucreMbl TMHEHHBIX YPaBHEHHI. MeTO1 N0C/1€/10BATEIbHOTO HCKITFOYEH WSl HEH 3BECTHBIX.

PelieHue cucTeM JHHEHHBIX ypaBHeHuH MeTtonom [aycca. Onpenenenue obiero, 6asucHoro, GyHaiameH-
TATLHOI'O W YaCTHOTO PEIIEHUI CUCTEMBI.

Pa3znen 2. [Tone KOMIINIEKCHBIX YU CEIL.

Tema 1 TTone komruiekcHbIX uncest. TpuroHoMerpuyeckas Gopma KoMruiekcHbix uncen. ®opmyiia Myaspa.
KopHM 13 KOMIIJIEKCHBIX YUCEN M MHOTOUNIEHBI JIENIEHUs KpyTa

MOopMbI 3aIMCH KOMITJIEKCHBIX YKCen: aredpanyeckas U TpuroHoMerpudeckas. Onepaunu Haja KOMIJICKCHbI-
MU yMcnaMi. Bo3BeieHHe KOMITIEKCHBIX YMCEN B CTENEHb U U3BIICYEHUE KOPHS N CTEMEHU U3 KOMIUICKCHOT O
qyHcna.

Paznen 3. Teopust MHOrOUJIEHOB OT OJ{HOW I1€PEMEHHOM.

Tema 1. Kosbllo MHOTOWIEHOB OT OJHOM TNepeMeHHoi. Teopus aenuMocTu. Jlenenne Ha IBy4/ieH X —a |
kopHu MHorounena. Cxema ['opuepa. Teopema besy.

Oriepatiny Hajl MHOrouJIeHaMH. JleneHne Ha IBYWICH ¢ oMoLbio cxeMsl ['opHepa. [pakTiuueckoe npumec-
HeHHe cxeMbl 'opHepa 1 ee npuioxeHus. PaznoxkeHne MHOTO4IeHa 0 CTENEHAM IByYieHa. Pasnoxenue B
psa Teinopa.

Tema 2. Jlenenue ¢ octatkoM ¥ anroput™ EBkinja. Paznoxkenue MHOrOWIEHOB Ha HEMPUBOAMMbIE MHOX U-
TCIH.

Jlenenue muorowienos ¢ octatkoM. HOJI MHOrousieHORB, puMeH eHre anroput™a EBkmmaa.

Tema 3. Anrebpanyeckas 3aMKHYTOCTB MOJIsSi KOMITTIEKCHBIX uncen. ®opMyiisl Buera.

ConepxaHue npakTHieckoro 3anstus. @opmyisl Buera uis ypaBHeHui 3,4,5 cTeneHen.

Tema 4. YpaBHeHNS TPEThel M YeTBCPTOM crereHu. [lenbie U palMoHaIbHbIE KOPHHA MHOTO4ICHOB. KpuTe-
pHi HENPUBOIMMOCTH DU3EHIITEHHA.

PelneHue ypaBHeHui no merory Kapnano u ®@eppappi.



Tema 5. PaunoHanbHbie Ipo6K; pa3oxeHue Ha npocTeiiime Jpobu.

PasnoxeHnce Ha npocTeiime apoou.

Pasnien 4. Teopust MHOTOYIICHOB OT HECKOJILKHUX MTEPEMEHHBIX.

Temal. MHOTOUJICHBI OT HECKOJIBKHX TIEPEMEHHBIX. OCHOBHAS TEOPEMa O CHMMETPHYCCKHX MHOT OU/ICHAX.
[TpeobpasoBane MHOTOUIEHOB OT HECKOJILKMX MHOTOYJICHOB C IPUMEHEHHEM cummerpuueckux. CriocoOwl
npeodpa3oBaHuA.

Tema 2. CummeTpuyeckne MHOro4IeHs! 1 hopMmyisl Buera.

Css3b hopmyn Buera ¢ cCHMMETPHUECKHMH MHOTOUJICH AMH

Tema 3. PesynbranT. JIUCKpUMHHAHT MHOTOUIICHA.

BeruuciicHne pesysTanTa M JIMCKPUMMHAHTA MHOTOu/IeHa. OTIpeaeeHne KpaTHOCTH KOPHEN MHOT O4JIeHA.
Tema 4. Cucrems! anrebpandeckux ypaBHEHHH OT HECKOIBKHX YPaBHEHUH.

PetieHne cucreM ypaBHEHHIT OT HECKOJILKUMX TTEPEMEHHBIX C TIOMOLIBIO JUCKPUMUHAHTA.

Pazjen 5. Teopus rpynn, kosnew, nonei.

CpoiicTBa rpyiin, Kosel, MnoJjeH.

Tema 1. Ipynner. Huknauveckue rpynist. Tpynns cUMMETpHii IPaBHITBHEIX MHOTOYTONILHUKOB. [Toarpy n-
Mbl.

[TocTpoeHne Tabnuu yMHOXEHHS TS TPYNNbI CHMMETPHIl MPABHITBHBIX MHOTOYTOJTbHUKOB. Beinenenue
MOArpyII

Tema 2. Konsua. [Mons.

OnpejieneHne MHOXKECTB, SBJISIOMMXCS KOTBLAMH, [TOJISMH.

Pasnen 6. Jluneiinbie npeobpazosanmusi.

Tema 1. Jluneitupie oneparops!. Sapo u 06pas nuHeRHOro oneparopa. [leicTBHs Hall THHEHHBIMK OnepaT o-
pamu.

CBoiicTBa iMHeiiHOrO onepatopa. Berunciienue sapa oneparopa

Tema 2. Matpuua miHeiiHOro onepatopa B pa3nuuHbIx Gasu cax.

[ToctpoeHne MaTpuLL IMHERHBIX OTIEPATOPOB B pasHbIX 6a3ucax, [epPexoi OT OTHOTO K IpYTOMY.

Tema 3. NnBapuanTHbie noanpocTpancTBa. COGCTBEHHbIE BEKTOPA H 3HAYEHHS THHEHHBIX orepar opoB
Boruncnenmne cobeTBEHHBIX 3HAYEHUH M MOCTPOSHHE COOCTBEHHBIX BEKTOPOB.

Pasznen 7. Ksagpatnunsie hopmbl.

Tema 1. bununeiinsie v kBagpaTuunbie GopMsbl. JIuHelHbIE (opmsl, GuHeliHbIe. [TpeobpazoBanue MaTp 1 -
LIkl OWITHHCHHO¥ OPMBI IPH MEPEXOZIE K HOBOMY Oazucy.

CBoiicTBa KBapaTHUHBIX HOopM. Bujisl nepobpazoBanmii GuIHHE HHBIX dopm.

Tema 2. Kanparuunsic gopmsi. [Ipuseachuc B KaHOHUYCCKOMY BUITy — MeTOABb! Jlarpamka u Skoou.
[TpuBenenue kBanpaTHuHO#H HOPMBI K KAHOHMYECKOMY BHILY

Tema 3. 3akoH uHepLUMM KBagpaTH4HBIX GopM. OTpeaescHHbIC (hopMBI.

M3syuenue onpenenentbix n HeonpeaeneHHbix Gopm.

Pasjicn 8. Teopust uncen. JIeTAMOCTb B KOJBIIC LETBIX YHCEN

Tema 1. JlenumocTsb n nipocteie uncna. Teopema o A€NeHUH ¢ OCTATKOM. HO/I uncen. Anropur™ EBknuaa.
Jlenennce uncen ¢ ocratkom. Anroputm EBkiiia

Tema 2. ITpocteie yncna. OcHoBHas Teopema apu(pMETHKU. OCHOBHOE CBOMCTBO MTPOCTOr0 YHCHA.
Onpezencrne npocroro ynca. Pasnoxkenue HaTypanbHbIX 9UCeN B KAHOHUYECKUH BHT

Tema 3. llensie cucTeMaTHUYECKHE YHCIIA.

Onepannu Haji CHCTEMaTHYCCKUMH YHCIIAMM.

Tema 4. CyuiecTBOBaHHE W €AMHCTBEHHOCTD 3HAUEHHS LETTHOMH Ipobu.



PasnioskeHue pallMOHATBHBIX M MPPALMOHATIBHBIX YHCEN B HEMHYI0 ApoOb. HaxokaeHue noaxoasimx Ipo-
OCH.

Pasnen 9. Teopus cpasHenmii

Tema 1. CpasHenus v ux cBoiicTBa. Kiacces! unces 1o navsomy MOJTYJIIO.

[TpumeHeHue cpaBHeHU i yucen.

Tema 2. Konblio 1 nosne knaccoB BYETOB. CHCTCMBI BHIYCTOB.

[TocTpoeHue cucTeM BLIUETOB.

Tema 3.@ynkums Siinepa. Teopems Jiinepa u Gepma. [IpuMeHenne TeopeM Diinepa u Depma.
[TpumeHeHNe TeopeM JUTs BBIYMCIIEHHE OCTATKOB YMCEIT B BBICOKMX CTENEHSX.

Tema 4. CpaBHCHUSA M CHCTEMBI CPABHEHUI C HEH3BECTHOM BEIIMUMHOM.

Pewenue cpaBHenuit u cicreM. Criocobsl peteHus.

Tema 5.CpaBHenus nepBoii crenenn. CUCTeMbl CpaBHEHHIA.

[TpumeHenyre CBOHCTB CpaBHEHMIA, LEMHBIX Ipobei, TEOPEMbI JHIIEpa /Ul PELieHUs CPABHEHUH MEPBOit
crerieHd. CHCTEMBI CPABHEHHH H CIIOCOOBI MX pelleHus.

Tema 6. CpaHenus o nipocromy Moaymo. CpaBHEHHS 110 CTENEHH MPOCTOTO YUCJIA.

Peienye cpaBHEHHIA 110 1POCTOMY MOJYTIO U €0 CTENEHH.

Tema 7. JIByunieHHbIC CPAaBHEHUS T10 [IPOCTOMY MOJIYJTIO. CpaBsHenus BeiCIIUX cTeneHel. [puMenenue e -
HBIX JIPOOEH K pelIeHHI0 CPaBHEHUHN.

Pelenue cpaBHEHHU I BLICOKUX CTENEHEH

Tema 8. Kanpatuunbic BbrueTsl U HeBbIueTsl. Kpurepuit ditnepa. Cumson Jlexxanapa.

Boiuncnenue cumBonos Jlexanapa u Skobu.

Tema 9. Penykuus cpaBHEHMS 110 COCTABHOMY MOJIYJTIO K CPaBHEHHMIO 110 CTENEeHH MPOCTOroO YHCJIA U K Cpa B-
HECHHMIO 110 POCTOMY MOJIYJTHO.

Pelienne cpaBHEHUI 110 COCTABHOMY MOJLYJTIO.

Tema 10. [Tokasateny uncen U KIaccoB Mo TaHHOMY MOJLYIIH0. YHCHO KIaCCOB ¢ 3a1aHHBIM mMoaynem. Teo-
peMa 0 CyIIECTBOBAHUH 11€PBOOOPA3HOr0 KOPHS 110 IPOCTOMY MOYJTH0. IHAEKCHI YnceN M KIIACCOB 110 J1a H-
HOMY MOJYJTHO.

Haxoxnenne neppoobpasubix kopreii. Cocrapienue Tabnui KOpHeH 1 HHAEKCOB.

Tema 11.ApudmeTryeckie npuIIoKeHHs TEOPHU CPABHEHHIA.

[Tpumenenne npusnako nenmMocTy. Pemmenne iopaHTOBbIX YPaBHEHUH.

5. ObPA30OBATEJIBHBIE TEXHOJIOI'MH

B npenoaapannu tucunnianuel « Aneebpa u meopus uucen» UCTTIONB3YIOTCS pasHOoOpasHbie 00pa3osa-
TCILHBIC TEXHONIOIHH KaK TPAIMUMOHHBIC, TAK U C NPUMEHEHHEM aKTHBHBIX M WHTEPAKTHBHBIX METO/IOB
o0yueHus.

AKTHUBHBIE U MHTEPAKTUBHBIC METO/Ib1 OOYUCHHS:
—  Humepaxmuenas nexyus (mema Nel,5,7);
— TI'pynnosas ouckyccus (mema Nel,2,6,11);

[Mpu peanusaunyu nporpaMmbl IHCHHTIMHB « ANrepa U TEOPHS YHCEN» UCTONB3YHOTCS pazIuyHbie
MCTOIIbI  M3ITOKEHHS JICKUMOHHOINO Marepuana B 3aBUCMMOCTH OT KOHKPETHOW TeMbl — BBOJIHAs,
YCTaHOBOYHas, MOArOTOBHUTEC/IbHAS JICKLMH, JICKIHH C IPUMCHEHHEM TEXHUKU OOPaTHOMN CBSI3M, JICKLMS -
Oecena. C uenblo NPOBEPKH YCBOEHUS CTYIEHTAMH HEOBXO0AMMOr0 TEOPETHYECKOI0 MUHMMYMa, IIPOBO JIATCS
IKCNpECC - TCCThI 110 JICKIMOHHOMY MaTtepHally B TIMCBMEHHOU dopme. [IpakThueckue 3aHsTHS
[TPEIHA3HAYCHBI JUTS OCBOCHHUS M 3aKPENJICHHs TEOPETHUECKOTO MaTepHalia, H3IOKEHHOTO Ha Jiekuusx. Ha
KOJUIOKBHYMaX 00CYXIArOTCsl TEOPETHYECKUC BOMPOCH H3y4aeMOTo Kypca. KoHcynsranuu npencrasusior
coboii  cBocobpazHyt0 (opMy NpoBeNEHHS JIEKIMOHHBIX 3aHATHH, OCHOBHBIM COJICPKAHHEM KOTOPBIX



ABJIACTCS PasbCHEHUE OTICBHBIX, YaCTO HauDOJIEE CIOKHBIX WM IPAKTHYECKH 3HAYMMBIX BOIMPOCOB
H3yHacMoi 1porpamMmbl. CaMoCTosTeNbHAS paboTa CTYICHTOB HAlpaBlEHA Ha 3aKpEIUIEHHE MOTYYCHHBIX
HaBBIKOB M Ha NMPUOOPETEHUE HOBBIX TEOPETHYECKUX M (PaKTHUECKUX 3HAHUIA, BBITOIHAETCS B UHTAIBHOM
3an¢ OMOJIMOTCKH W B JIOMANTHUX YCIIOBHSIX, OAKPEIISETCS YUeOHO-METOMMYECKUM 1 HH(POPMALHOHHBIM
obecrieuenneM (y4eOHHKH, y4eOHO-METONMYECKHE MMOCOOMS, KOHCIEKTbI nekuui). TIpaktukyercs
CaMOCTOATCIIbHAS paboTa 110 MOCTAHOBKE M PENICHHIO WHIMBHIYAIBHBIX OPHTHHATBHBIX TPUKIAAHBIX
3aa4. CTyJEHTHI FOTOBATCS K y4aCTHIO B €KErOAHOH CTYIEHYECKON ONMMIMAE MO MaTeMaTHKe. Hns
AKTUBH3ALIMH 00PA30BATECIBHON JIEATENBHOCTH C LEIBbKO (JOPMHPOBAHHUS M PA3BHUTHS npodeccHoHAIBHBIX
HaBBIKOB O0YYaKOIMXCS, MCTONB3YIOTCH (OPMBI  NPOGIEMHOr0, KOHTEKCTHOTO, VHIMBUIYATBHOTO W
MEXAMCLIMTUTMHAPHOT O O0YYEHU H.

6. OUEHOYHBIE CPEJICTBA /ISl TEKYIIETO KOHTPOJISI YCITEBAEMOCTH,
MPOMEXYTOYHON ATTECTAIIMHU [0 UTOT'AM OCBOEHHS AACHUTLIUHBI 1 YYEBHO-
METOAWYECKOE OBECITEYEHUE CAMOCTOS TEJBHOM PABOTHI CTYJIEHTOB

I cemecmp

Texywun konmpons ycnesaemocmu
Peumuine-koumpone Ne 1.
TEMA: Onpenenurenu
ITocranoBka 3anaun: TToHsTHE NIEPECTaHOBKHM, 3HAKA ANreOPanIecKOro A0MOTHEH s, BoiuncieHne
OINPEACTUTCIIA

Xon pabotsi:

I. IlonGepuTe £, I Tak, 4ToOBI NEpeCTaHOBKA

Bapuanr 1. BapuanT 2.

48k25117 Gbina yeTHOM 634k7121 Gbla HEYeTHOIH

2. BhISCHUTE, KaKWE U3 CIIEAYIOLMX POM3BEICHHUI ABJISIOTCS WICHAMH 7-r0 MOPS/IKA U YKAXKUTE 3HAK
YJI€Ha OMpeIeTUTENS:

Bapuanr 1. BapuanT 2.
A)A 3053830, 505305, A)Q,50,40,,0340¢,d 3,
byayagasa,.a,a,a,,. b)a,,a\,a;,a55a,,a4,a,,.

3. Borunciure ONMPEACITUTEITh, MOJIB3YSICh TOJIBKO ONMpEACIICHUEM

Bapuanr 1. Bapuanr 2.
0 0 2 0 0 3
300 4 0 0 4 3
0560 I 2 0
07 8 0 2100

4. Kak H3MEHUTCS ONpeIeTUTENb N-I'0 TOPSIKA, CCITH:
Bapuanr 1. BapuanT 2.

-0 CTPOKY MCPECTaBUTh Ha MOCICAHEE MECTO, a | ero CTPOKH 3aITCaTh B 00paTHOM nopsiake?
(i+1)-10 1 Bce MOCHEAYIOWME CTPOKH NEPEaBUHYTH
BBEPX, COXPaHsIs X pacrosiokeHue?

Petimune-konmpons Ne 2.

TEMA: Matpuub. Paur matpuil. CHCTEMbI IMHEHHBIX YpaBHEHHI
[TocranoBka 3anaun:. [ToHsTHE MATPHITBI, 0GPATHOI MaTPHIIBL. PelieHUe CHCTEM THHEHHBIX YPaBHEHUH ¢
BbI/IE/IEHHEM ODILET0, 4acTHOro, (yHIaMEHTATILHOIO U 6a3MCHOTO peleHHii



Xoa paboTbi:

1. Haiity peleHue CHCTEMBI JIMHEHHbBIX ypaBHEHUH MeTo10M Kpamepa:
-x + 5y — 5z = -5
—7x + 3y + 5z = 8
x — 7y — 9z = -3
2.  HaiiTu petieHue MaTpUYHOTO YpaBHCHUS:
2 =3 4 -2 =3 —i
Xxji—-9 -9 =3||=| 3 6 -2
4 -5 -6 1 =8B =5
3. Haiitu ofliee ¥ 4aCTHOE pEIIEHUs CUCTEeMbl HEOIHOPOIHBIX JTMHEHHBIX YPAaBHEHHH METOJIOM nocie-

JOBATEIbHOI0 MCKIIHOYEHU I HEU3BECTHbIX.

Haiity o6liee u (hyHIaMEHTAIBHBIE PELICHUS CHCTEMBI OIHOPOJIHBIX JIMHEHHBIX yPaBHEHHH, COOTBET-
CTBYHOILIEH HEOIHOPOAHOH HCXOIHOM CHCTEME.

Bbipasuth obliee pellicCHUE HEOMHOPOIHOM CHCTEMBI Yepe3 0bLIee PENICHHE OHOPOIHOH CHCTCMBI.

42x, — 18x, — 28x; = 118
-21x; — 9x — 14x; = 95
33x;, + 21x, + 22x; = -—163
3xy, + 272, + 2x3 = —65

Petmune-konmpoib Ne 3.

TEMA : KOMIUIEKCHBIC YKCIa

[TocTaHOBKa 3a0a4u: Onepauun HaJ 1noJjieM KOMTIJICKCHBIX YHCEIL. FeomerpnquKaﬂ HHTEPIIpETALINA

KOMITJIEKCHBIX YHCET
Xo1 paboThi:
|. Beruuciure
(2+i) -(1-2)
T (142 -(2+3i)

2. Peumtsb ypaBHEHHE
a) z-z+2Az+2)=3i+I
6) x> +(1+2)x+3+i=0
3. PeumTh cuctreMy 1Uist KOMIUIEKCHBIX X U Y
lix+(1+i)y=3+i
(I-Dx+(6+i)y=4
4. Onpe/Ie/MTh reOMETPHYECKOC MCCTO TOUCK
( TOCTPOUTH U OTNUCATH)
[l <|z-2i<2

/1
§<arg:<7r

Nn+2
5 (=1

(1+1)"

-
di+J§




Tecmosbiii petimune-koHmpons

|. PacumpenHas MaTpyiia CHCTEMBI TMHEHHBIX
YPaBHEHHI HMEET BH/1

1 00 0]0
01 1 11
00 1 12
o o1 Ll

Torna cucrema TUHEHHBIX ypaBHEHHIA:

A)
b)
B)

onpeaeneHHas
HEomnpe/Ie/IeHHas
HECOBMECTHAas
UMEET 3 peleHus

2. PacumpcHHas Marpula CHUCTEMBI JIHHCHHBIX
YPaBHEHHH UMEET BUI

21 -1 2|4
01 2 -1|2
0 0 2 -2{0

Torna obuee pemmenme cucTeMsl TMHEHHBIX ypaB-
HEHHH COIEPKUT:

A)
b)
B)
)

3 rnaBHBIX ¥ | CBOGOIHOE HEM3BECTHOE
2 rnaBHbIX U 2 CBOGOAHBIX HEU3BECTHBIX
| rmaBHOE ¥ 3 CBOOOAHBIX HEU3BECTHRIX
HE COIEPKHUT CBOOOIHBIX HEU3BECTHBIX

3. Jlana matpuiia A ¢ napamerpom a

1 1 1a A) 2 npu m000M 3HaYEeHUH a
B) 2mnpu a=0
= |9 .2
A 4% Ra B) | npu nobom 3HaueHuu a
3 3 3a I) lnpua=0
Toryia panr mMatpuisl A pasen:
PacumpenHas mMaTpuua CUCTEMB! JTHHEHHBIX ypaB-
H,enuﬁ UMEET BUJ] XS e
5 a 0 3 E) a=1
0 4 0 6 B) a=2
6 0 a=1le=3 I') npu moGom 3HayeHuu a

Toraa cucreMa HECOBMECTHA IpH:

4. JlaHO MHOXECTBO pelIeHHi CHCTEMbI ONTHOPOZ- | A) 1 BEKTOp
HbIX JIMHEHHBIX YpaBHEHU U b) 2 Bekrtopa
X = {(2x1: X2; X1-X2; -X2; X1)|X1, X2 € R}. Torma | B) 3 BekTOpa
(ynnameHTanbHas cucTEMa pelIEHHH COACPIKUT: [") 4 BekTopa
5. Ecim B onpenenutene d werseproro nopsaka see | A) 2d
JJICMCHTBl YMHOXHWTh Ha 2, a 3ateM onpeaenurtens | b)  -2d
TPaHCTIOHUPOBATh, TO TMONYYEHHBbIA onpenenurens | B) 16d
OyJIeT paBeH: I -16d
6. Eciu B onpenenutene d Tpetsto ctpoky ymHO- | A) 15d
KUTb Ha 3 W K Hel npubaBUTH naTyi cTpoky, | B) 3d
YMHOXEHHYIO Ha 5, TO IOJIlyueHHBIH onpenenutens | B) d
Oyner paBeH: I 5d
7 Kosppuument nmpu a B onpeaenurene A) 10

3 1 2 b) 2

0 I a| pasen: B) -10

-4 25 rn -2




ayp a  aj|
8. Haw onpenemutens  d = |ay; ay  axn) .
431 a3y 4z g)) 8
Torna 3HaueHUE BHIPAXKCHUS B) 2d
(az1Az1+tanAntaszAss) +(anAn+aiA2i+asiAsg), N -d
rae Ay — anrebpanueckoe JIONOMHEHUE ICMCHTA
dij.
2 0 0 3 A) 0
5 O g=0 TR0 . |B) 2561=60
: npeaenuTeh 0 0 0 ¢ PABEH: B) 2456 =240
0 4 0 1 I 3564 =360
10.  IaHo matpuunoe ypaBHeHue ABX =C ' [ A) X=C'A''B!;
rae A, B, C — HeBbIpoXIEHHbIE KBaapaTHbie MaT- | B) X = A-IC-IB!;
pULIbl 0HOTO nopsiaka. Toraa: B) X=A"BIC;

I X=BlAlC

[l DnemeHT ¢33 npousBeaeHus Matpuil A u B

MOJAXOMALIEr0 pa3sMepa paBeH CyMME MPOU3BEIEHH
1EMEHTOR:

A) 3-i cTpoku MaTpuIBl A H 3-if CTPOKHM MaTpH-
sl B

B) 3-rocronbua mMatpuubl A ¥ 3-if CTPOKH MaT-
pvusl B

B) 3-ii crpoku marpuusl A u 3-ro crosnbiia mar-
puusl B

) 3-rocronbua matpuusl A u 3-ro cronbua mar-
pulsl B

12, [lano marpuunoe ypaBHenue AXB = C, rue | A) X =CA'IB"!

A, B, C — HeBhIpOXIeHHbIE KBajipaTHbie MaTpulibl | B) X = A-!CB"!

onHoro nopsiaka. Tora: B) X=A"B'IC
N X=B'AIC

I3. B BepHoMpaBeHcTBe A52BmnCia=Dpg 3Ha- [ A) m=5,n=3,p=4,q=2

YEHUs M, N, p, q PaBHbI: B) m=2,n=3,p=5,q=4
B) m=5,n=2,p=2,q=4
) m=2,n=4,p=5,q=4

4
14.  Jlana matpuiia A = (4

] . Torna mar-

A)

(—4 6) . 1(—4 6)
-4 4 ) g4 4

pulia, obpaTHas MaTpuue A, paBHa: 1 (_ 4 6) 1 (4 - J
By wio i
) 8\-4 4 2 8\4 -
: 127 S :
15.3nauenue i'*’ paBHo: g)) 1] B4
-1
16. Anreb » ' 1+3i
. Auirebpanyeckas opma umncna nq; Meer AY T4 B) 1-i
BHI: B) -1+i I) ~1-—i
17. Moaynb KoMriiekcHoro uucna z =3 — 4i A) 25 B) 5
paBeH: B) 7 n V7
18.ITpoussenenue (1 —2i)2 + i) pasHo: A) 4-3i B) 4 + 3i
B) 4-3i ) 4+3i
19. 3Hauenne i'320 pagho: A) i B) -i
B) 1 N -l




20. TpuroHomeTpuueckas hopma urcina z = /3 +i

A) 2(cosZ +isin Z)
UMCET BUJIL: 3 3
/8 T
B) 2(cos— +isin —
) 2( 6 6)
T V4
B) 2(sin— +i =
) 2(sin : 1Cos 3 )
V4 T
') 2(cos (== )+isin(-—
) 2(cos ( 6) i sin ( 6))
21. Tpuronomerpuueckas ¢opma umvcna z = -1 + i 37 .. 3m
MUMEET BUJL: A) V2 (cos r +18in 7)
b) «./E(cos%+isin %)

B)

)

3z

2(cos%t+isin

3z 3
V2 (sin == +icos —
(sin A 1Ccos 4)

22. 3HaueHus 4 cosx + isinz paBHBI

/2 e T T AT T
Zy = COS— sin—: Z| = cos— + i sin—;
1 LOS4 1 4 1 4 S 4
37r+._3n’ 57r+4,57r
2y =C0s— +isin—: =COS— + i sin—
0 2 TR 5)22 STy TSIy
5/7+__57r 97r+,,9ﬂ
23 = COS— sin— Z3 = COS— + i Sin—
3 COS 4 IS 4 3 O 4 4
77[+,,77z 137r+_,l37z
Z4 = COS— + I sin— Z4 = COS—— + [ sin—;
4 g Ty 4 4 T
T .
zZ) =cos— +1isin—;
4 4 Z) = cosdr + i sindr;
T .. . )
B) Zy = cos—z— + i smE; N Zy = —cos4m — i sindr;
w3 Z3 =COSZ + i sinx;
Zy = cosT +1 S Z4 = —COSZT — i Sinr.
Z4 =COST + i sinx;
23.3nauchue (1 +1)?° paBHO (Mcnonbzosatk Gop- | A) -2!0 B) 210
Myity Myagpa): B) -219j ) 219
24 3uauenne (V3 + i)'?  paBHO (Mcmonm3oBars | A) 2'2 b) -212
dopmyny Myagpa): B) 2!2j I 212§

ITpomexcymounas ammecmayus no umozam oceoeHus OUCYUNIUHbL (3K3aMeH)

Meron nocnenoBarensHOro HCKIIHOUEHUS HEU3BECTHBIX.
Teopema 0 HeHyYNICBBIX pEIIEHUSX OHOPOIHBIX CHCTEM.
Onpenenureny BTOporo nopsijika.

OnpenenuTeny TpeTbero nopsyika.

[ToncranoBku. YeTHOCTH ¥ 3HAK [10JCTAHOBKH.
Onpejenerue onpeenuTens npo13BOJILHOTO MOPS/IKA.
CBoiicTBa onpeienurenei 1-3.

SO N o ke e




8. CoiicTBa onpenenureneii 4-6.

9. BbrunciieHne onpenenvTencii ¢ momMoumso JIEMCHTApPHBIX [1PEOOpa3oBaHMiA.
10. Onpenennrens Banaepmon;ia.

11. MuHOpBI 1 anreGpanuecKie T0MoTHEHHS.

12. Teopema Jlansnaca.

13. Pasnoxenue onpeaenurens o CTPOKC U CTOJNIONLY.

14. TTpaguno Kpamepa.

IS. HenyieBbie peticHus KBapaTHbIX O/IHOPOJIHBIX CUCTEM JIMHEHHBIX YPaBHEHUIA,
16. KomriekcHele uncna 8 anrebpanueckoi hopme.

I7. eomeTpuueckoe npeicTaBIeHIE KOMILICKCHBIX YHCEN 1 OIepalnui HaJ HUMH.
18. Tpuronomerpuueckas Gopma KOMIIEKCHBIX YlCel.

19. ®opmysa Myaspa.

20. KopHuM U3 KOMILIEKCHBIX YHCEJ.

21. MHorouneHsl ienenuns Kpyra.

22. DnemeHTapHbie IpeobpazoBanus MaTpHIl.

23. BbI4MCIIEHHE paHTa MATPHILIBL.

24. Kpurepuii COBMECTHOCTH CHCTEMBI JTHH I HBIX YPaBHEHUH.

25. PaBCHCTBO PaHTOB CTPOK M CTOIBLIOB MaTpUIIbL.

26. CBoWcTBa peLieHHit CHCTEM JIMHERHBIX OJIHOPOHBIX YPaBHEHHIA.

27. dyHnamMeHTaNbHas CHCTEMa PEIeHHMi OJIHOPOJIHBIX CHCTEM.

28. Obuiee pemenre HEOTHOPOIHBIX CUCTEM IMHEHHBIX YPaBHEHUH.

29. Onepauuy Haj MATPHLIAMH, X CBOHCTBA.

30. [TonsTHe 06paTHOl MaTPHIHL.

31. DnemeHTapHbIe MATPHIIBI.

32. Yenosus obpatiMocTu matpui.

33. Beiuncnenue obpatHoii MaTpHILBI C MOMOILBIO 3JIEMEHTAPHBIX MPeobpa3soBaHmii.
34. Onpegenurens NpoH3BeICHUS MaTpuil.

35. Heobxonumeie 1 jloctaTounsie YCJIOBHS pPaBEHCTBA HYJIIO ONPEACITHTENS.

36. Teopema o paHre MaTpuiibI.

37. ®opmyna oGpaTHOIi MaTPHIIBI, UCOJIB3YHOILAs allreOpandecKue J0MONTHEHUS.
38. 3anmucH M peleHue KBAIPATHBIX CHCTEM JTHHCHHBIX YPaBHCHHH B MaTpU4HO# (hopme

Vuebno-memoouueckoe obecneuenue cavocmosmensuoii pabomsi cmyoeHmos

Ocoboe MecTo B OBIAZCHUM JAHHBIM KYpPCOM OTBOIUTCH CaMOCTOATE/IbHOH paboTe, KoTopas
3AKUTIOYACTCA B CIICYIOIIEM:  CAMOCTOSTENTBHOE  M3YYEHHE  YacTH TEOPETHYECKOro  Marepuaia,
TCOpETUHECKas MOArOTOBKA K MPAKTHYECKHM 3aHSTHAM, CHCTEMATHYeCKOe BBIMONHCHUE JIOManHuX
3a/1aHWH, BBITIOJIHEHWE WH AMBU Ty abHBIX 3a1aH Uil

Tembi (pexomenoyemas numepam ypa, (hopmel Konmpons)

1 Marpuust u ux ocHoBHbIE BUbL. JlHaroHansHas marpuua. CuMMeTpuyHas u KOCOCUMMETpUYHAs
Matpuna. Onepaunn Han matpuuamu. CIOKeHHeE, BHIYUTAHHE YMHOXCHHE Matpull. *[IepecraHoBouHbIC
MaTpuubl. yuebuuku 1,3 3amaum Nel.15-1.19 n3mtep. [4] Onpoc

2. CaoMcrBO onepaumii Han Marpuuami. TpaHcnoHupoBaHHas MaTpHLa. O6parHas marpuua.

*OproroHainbHas Marpuia. Onpenenurern 2 w 3 nopsikos. CeoiicTea onpenenurenen. yuebuuku 3.4
3amaun Nel.20-1.23 w3 nurep. [4] Onpoc



3. MuHOp 271eMeHTa MaTpHLbl. Alrebpanyeckoe I0MONHEHHE 3IeMEHTa Marpuubl. Onpenenurens
n-oro nopsaka. Teopema Jlaraca. *Ipocteiiume MatpuuHble YpaBHEHHUS. yueOHukn 1 4
MHmBu tyanbHble 3a/1aHus. 3alMTa caMocT. paboThI

4. CucTeMbl JTMHEHHBIX aNreOpaHyeckuX ypaBHeHHil. HeCOBMECTHAS M COBMECTHAS CHCTEMBI.
OnpenesieHHas ¥ HeonpesieNieHHas cucTeMbl. YacTHOoe W obInee pelieHHe CHCTEMBl. DKBUBAICHTHbIC
CUCTCMbI. METOIbI pCLICHUS CHCTEMBI N ypaBHEHWIT ¢ n HeusBecTHBIMH Teopema Kpamepa. Meton
00paTHOit MaTpuLibl. *Panr MaTpuLibl. BasicHbie cTpoky v cTonbusl.  yueOHukw 1-4 3amaun Ne2.11-2.15 u3
nutep. [4] Koncnekr

5. DnemeHTapHble TpeoOpasoBaHUSMM Hal MaTpuiamMH. Meton laycca. Pacumipennas matpuia
cucTeMbl. TpUBHallbHbIC M HETPUBMAIBHBIC PCLICHUS CHCTEMbl. BasHcHbBIE W CBOGOMHBIC TIEPEMCHHBIE.
*MyH1ameHTanbHas COBOKYIHOCTh pelieHuii. Teopema Kponekepa - Kanesuin. 2,3 3agaun Ne2.16-2.20 u3
nutep. [4] 3ammTa camocT. paboTsl

Konmponshvie onpocel ons camocmosmenshoil oyenxu kavecmea oceoenus oucyunaumsi
I. TloHsTe maTpuubl. Anrebpanyeckye orepauvy Hal MaTPULIAMM: YMHOXEHHUE HA YHCIIO. CIOKEHHE,
yMHOX)eHHe MaTtpul. CBoiicTra.
Onpenenurens kBaapatHO# MaTpHiibl. OCHOBHbIE CBOMCTBA OIpENCIIUTEIICH.
3. MuHopel 1 anrebpauueckue nomnosHenus. Teopema o paznokeHuH OTIPENEITUTENS TIO BJIEMEHTAM
CTPOKH U cTonoOna.

(9]

4. Ob6parnas marpuua. Teopema 0 CylIECTBOBAHWH W €IMHCTBEHHOCTH obpaTHOi MaTpuubl. AIropUT™M
BHIYMCIICHUS OOPaTHOM MaTpuilbl MPH [OMOIUM 3JIEMEHTApHBIX MpeobpasoBanmi. HaxoxicHue
00OpaTHOM MaTPHILbI B TEPMUHAX ONPENETUTENEH.

5. Cucrema muHelHbIX ypaBHenuii (CJIY) ¢ n IEPEMEHHbIMK  (0OIMH BUA). DeMEHTapHbIE

npeobpazosanust CJIY. Metoxa I"aycca pelienus cucteMs! m- JTHHEHHBIX YPaBHEHUH C n-TIepeMEHHBIMH.

Teopema 06 onpesienennocty CJIY.

[MpaBuiio Kpamepa peuienus cHCTeMbI n TMHEHHBIX YPABHEHHMIA C N TEPEMEHHBIMH.

Pewerne CJTY matpuunbIM MeTO10M. MaTpyuHbIe ypaBHEHHS.

[lonsTie BekTOpHOTO MpocTpancTBa. [TpruMepsbl.

JInneiiHas 3aBUCUMOCTh M HE3aBHCHMOCTH CHCTEMBI BekTOpOoB. CBOMCTBA.

il S S S

0. basuc cucremsl BekTopos. Teopema o 4rciie BEKTOPOB GA3MCOB OHOM M TOM e CHCTEMBI BEKTOP OB.

I'l. Paur matpuusl. MeTojl OKaWMISIOMIMX MWHOPOB. BBIUKCIEHHE paHra MAaTpUIlbl C TOMOILBH)
JICMEHTapHBIX NpeodpazoBanuii. [Ipumepsr.

12. Basuc u pasMEpHOCTB BEKTOPHOTO MpocTpaHcTBa. CBoiCTBa PasMEPHOCTH BEKTOPHOI'O [IPOCTPAHCTBA.

13. ®dynjamcHTanbHAs cucTeMa pemieHui ogHopoaHol CITY.

14. KpuTepuii cOBMECTHOCTH CHCTEMbI THHEHHBIX ypaBHeHH( Teopema Kponexepa — Kanennmn) Yenosus
OTpCACCHHOCTH U HCONPCICTICHHOCTH COBMECTHOM CHCTEMBI JIMHEHHBIX YpaBHeHuM. [Tpumep.

I5. TloHsiTne u npeacTaBiieHHe KOMIUIEKCHBIX uncen. [eoMeTpuyeckoe H300paKEHHE KOMILTEKCHBIX YHC EJ.
JlcHcTBIS Hall KOMILICKCHBIMH YHCIIAMK: CIIOXKEHHE, BHIUHTAHHE, YMHOKEHHE, JICTCHHE.

16. U3Bneyenue KOpHEH U3 KOMIUIIEKCHBIX uncesn. KopHU MHOrOUIEHOB.



2 cemecTp
Texyupuii konmpons ycnesaemocmu

Peumune-konmpons Ne 1.

TEMA: MHorouieHs! ot oH0ii NIEPEMCHHOM

Mocranoska 3apaun:. [lenenue MHOrowIeHa Ha ABYHJICH C IOMOUIBIO cXeMbl ['oprepa. Teopus nenumoctu
MHOro4IeHOB. Onpezenierne HOJla MHOrO4/IEHOB ¢ MTOMOMIBIO anroputma EBkinja

Xon padorsi:

I.ITonb3ysck cxemoii INophepa, Pa3NoXHUTh MHOTOUJICH |

Bapuanr |

F)= x4+ 2x> <3x% ~4x+ Lx, =-I

OTger:
JX)=(x+1)' =2(x +1)° =3(x +1)?
+4x+1)+1

2. Haiiti Hanbonbiumii obumit nenurens MHOT OWIEHOB

Bapwuanr |.

S)=x"-7x" +8x° - Ix+7,
g(x)=3x"-7x*+3x* -7
OtBer: HOA (f,g) = x* +1

3.0TaenuTh KpaTHBIC MHOXKHTEIM MHOTOYJICHA:

f(x) 110 CTENEHAM X — X, :

Bapuaur 2

S(x) =x"-8x* —24x =50x+90,x, =2
OTBET:

J(xX)=(x=2)" ~18(x-2) +38

Bapuanr 2

S(x)=x"+2x" —4x* —3x* + 8x -5,
gx)=x"+x*—x+1

Ortser:

O 2= at=xel

YKasaHue: PUMEHHTB TEOPEMY O KPaTHBIX KOPHSX ypaBHEHH S, HCTIOJIB30BaTh anropuT™ EBKIMaa 1is

HaxoxneHus HOA (f, f').
Bapuanr |

x*=10x* - 20x* —=15x — 4
Otser: (x+1)*(x—4)

BapuanT 2
X —6x* +16x° —24x% +20x—8
Otser: (x—2)(x* -2x+2)

4. TlocTpOMTE MHOIOU/ICHBI HAMMEHBILICH CTENEHH ¢ BEleCTBEHHbIMM KOI(PHLHEHTAMH 110 IaHHBIM KO p-

HSM:
Bapuanr |

TpoiiHoii kopeus 2-3i

Ortger:

S(xX)=(x"—4x+13) = x* —12x° +87x*
=376x" +1131x* —2028x + 2197

BapuanT 2

JIBoitHO# KOpeHs i, IIPOCTOM —1-i

OTser:

SO = +2x+2)(x* +1)° = x° + 2 + d4x*
+4x° +5x% +2x +2



Peumune-xonmpons Ne 2.
TEMA: Pemienne ypaBHeHHi BBICOKHX cTerneHei . PaunoHabHble KOPHU MHOTOYJIEHA

MMocranoBka 3amaum: [lpouenypa HaxOKAEHUS pPALMOHAIBHBIX KOPHEM MHOrOWIEHA C T1OMOILIO

COOTBCTCTBYHOIICH Teopembl M 10 dopmysiam Buera. Jlokamu3auus KOpHel MHOToO4IeHa Mo Teopeme

LItypma

Xoa padorbi:

| 1.Haiitu paunoHanbHble KOPHU MHOTO4JIEHOB:
Bapuanr |
a)f(x)=x*-2x"-8x" +13x-24,
b)f(x)=6x" +19x* —7x* —26x+12.

Orser:
a)x, =-3;

1
b)x, =-3,x, = 2

Bapuanr 2

a)f(x) = x* +4x> - 2x* —12x 49,

b) f(x) =10x* —13x* +15x* —18x + 24.
Orser:

ax, =x,=lx,=x,=-3;

b) payuonanvwix  kopneii Hem

2. YKa3aHHe: COCTABUThL CUCTEMY YPABHEHUH, U CTONb3ys hopMyssl Buera.

BapuanT |

Onpeaemuts A Tak, 4TOOB! OUH U3 KOPHEH ypaBHe-
HUS X' —7x+ A paBHSICH YIBOECHHOMY ZIpyTOMY.
Orger:

A.=+1H

BapuanT 2
CyMMa IBYX KOpHe# ypaBHeHHs 2x' —x° — Tx+ A
paBHa 1. Onpenenuts A

OTBeT:
A=-3

3.Pa3noxuTh Ha MHOXHWTEIIM MHOTOWICH WU JA0Ka3aTb UX HCIIPUBOAUMOCTBE HA/1 11 0JIEM QI

BapuanrT |

f)=x" <3 +2xT+3x-9
OTgert:
f(xX)=(x* -2x+3)x* -x-3)

Bapuanr 2

f(x)=x*+4x’ —6x* -2Bx-12.
Otser:
F(x)=(x* —x—4)x* +5x+3)

4. Cocrasuthb cucremy LlTypMa v OTAETUTE KOPHU MHOTOYIEHA:

Bapuanr |
FO)=x" =2 = Tx* +8x 41

f(x)=x*=2x"—7x* +8x +1,
hix)= 2% =38 i,
£:(x)=17x* -17x-8,

filx) =2x-1,

L) =1.

OTBer:

HETHIPE BCHIECTBECHHBIX KOpHs B HHTEPBAJIAX ('3.'2),
(,_190)’ (112)\ (3*4)'

Bapuanr 2
f(x)=x*-4x* +x+1
OrtBer:

f)=x*—4x" + x+1,
fi(x) =4x° —8x+1,
fo(x) =8x* —3x—4,
f3(x) =87x-28,
Js(x)=1.

qe’l'b]pe BECIIECTBEHHBIX KOpHs B HHTEPBaJIaxX ('3.'
2)’ ('l 70)'; (07 l )9 (192)



Peumune-koumpons Ne 3
TEMA: CuMMeTpHYeCcKHe MHOTOUYJIEHbI

[MocranoBka 3aga4m:. CBsA3b CUMMETPMYECKMX MHOTOWICHOB ¢ (popMyiamu Bueta, OCHOBHas TeopeMa 0
CHUMMETPUYECKHX MHOrOYJIeHax. PelieHue CHCTEM ypaBHEHHH OT IBYX HEM3BECTHBIX

Xoa padorbi:

| Haiiti 3nauchue cummerpuucckoro Muorowicka f (X) ot kopHeit MHorounena g(x):

Jx)= x,3(x2 +x3)+x§(x, +x3)+x_%(x, +x5) g(x) =x> —x?—4x+1
2. HaiiTi pereHus cucTeMbl ypaBHEHHN:
5y*= 6xy + 5x*- 16 =0
y>=xy+2x2-y-x-4=0
3. BeIpa3uTs Hepe3 OCHOBHbBIE CHMMETPHYECKHE MHOT OUJICHBI
YKasaHue: COCTaBUTb TabJMLLY M3 CHCTEMbI OKA3aTEIIEH, COOTBETCTBYIOLIEH BBICIIEMY 9IEHY JAHHOIO
MHOT'O4/ICHA, IEPEHTH K TONKICCTBY C HEOMPEACIEHHBIMU KO3 (DDUIIHEHTAMK

Bapuanr 1 Bapuanr 2.

f(x,%0,x,) = (X} + xf Xx; +x3 )(x§ + x__f) S (xx5,x) = (x, - xz)z()rI - ,\'3)2(x2 - J\¢3)2
Ortser: OTtser:

f(x,x,.x;,) = 0}0; - 20,0, - 207 f(x,%,,x,) = 6}03 —40;0, — 403 +
+40,0,0, - 0; 180,0,0, —270;

4.Tlpn kakom 3Ha4€HUN A MHOTOWIEHBI MMEIOT OB KOpEeHb
Ykaszanuc: Berunceauts R( f(x),g(x)) U IPUPaBHSTE €ro K HYJIHO.

BapwuaHr 1. Bapuanr 2.
= Ax+2u X+ Ax+2 X+ -9 X+ -3
Tecmoswiit petimuHe-kOHMPOIb
. A) 0

I. Hcnonesys cxemy I'oprepa, nosryuaem, uto B) 12
OCTATOK OT JICJICHUSI MHOTO4JICHA B) 1
f(x)=x*-3x>+x+5 HaaByuieH X -2 paBeH: r 3
' U A) 0

. Mcnone3ys cxemy ['opHepa, noiyuaem, yro B) :
OCTATOK OT JICJICHUSI MHOTOWIEeHa B) -1
f(x) =x*—3x2+3x-2 HanByuneH X -1 paBeH: N )
3 He N A) 0

. Hcnonesys cxemy I'opHepa, nosnyuaem, 4to B) )
OCTaTOK OT JIE/ICHUsi MHOTO4ITEHa B) 1
f(x)=x*-2x>+x-2 HaaByuleH X —2 paBcH: r 2
4. Wcnone3sys cxemy ['opHepa, nosyuaem, 4to A) 1
OCTATOK OT JICTICHUS MHOTOYJIEHa b) 0
f(x)=x%-3x2+5x-15 nagByuren x-3 pa- |B) -l
BCH: )
5. Hcnone3ys cxemy I'ophepa, nosy4aem, 4o A) 0
OCTaTOK OT JICJIEHUSI MHOTOWICHA b) 6
f(x)=x*-2x*+2x-12 HamBywien x-2 pa- |B) -6
BCH: I -8
6. W3 teopembl Buera cnenyer, uro npusenennsiit | A) x4 —6x3 +9x2+ 4x — 12
(HOPMHPOBaHHBIN) MHOTO4JIEH 4-if cTeneHu ¢ kop- | B) x4 —6x3 + 8x2+4x - 12
HAMM X| = 2 — KpaTHOCTH 2, X2= 3, x3=-1 umeer | B) X1—i6%>3 +9%2 —4x— 12
BUJI: I x4 - 6x3 + 12x2+ 4x — 12




T W .|A) x3-3x2+x+3
. I3 Teopemsl I}ueTa CIIE/IYET, UTO NPHBEACHHbIT 5) B3 +x—3
(HOpMHp(iB’leHbli{) !\.moro_‘uzcn 3-i CTCI‘I(%HH C KOp- B) o T
HAMU X| =1, X2 = -1, X3 =3 HMEET BHIL: n o3 —x—3
8. W3 teopembl Buera cieyer, uro npuBesieHHsil | A) x4+ 7x3+17x2-17x+ 6
(HOPMHPOBaHHBII ) MHOTOMIIEH 4-i cTenenu ¢ kop- | B) x4 -Tx3+18x2-17x+ 6
HAMH X| = | — kpatHocTH 2, X2=2, x3=3 umeer | B) -3+ 17x2-17x+6
BUJL I X -7+ 17x2+ 17x+ 6
9. W3 Teopemsl Buera cnemyer, uto npuBeaeHHbIH | A) x*—6x3 + 13x2 - 12x + 4
(HOPMHPOBAHHBII ) MHOTOYIEH 4~ cTeneHu ¢ Kop- | B) x4—6x3 + 12x2 - 12x + 4
HAMU X| =2 — KpaTtHOCTH 2, X2= | —kparHocti2 | B)  x*-6x3+ 13x2+ 12x + 4
UMeEET BUJL ) x4 - 6x3+ 13x2- 12x -4
LA x4 -5x3+Tx2-Tx+2
10. 13 Teopemnr Buera cneyer, 4To MpUBEICHHBIH 4 3 2
(HOPMHMPOBaH HBIi ) MHOTOUJIEH 4- CTENEHH! ¢ KOp- Bl X-gm kg
HIMH X| = | — KpaTHOCTH 3, X2 = 2 HMeEeT BU: B X0 — 5%+ 0% - Tx + 2
’ ' I x4 —5x%3 +9x2+ Tx + 2
1. p A)  fX)=(x2-2x+2)x-2)
. Pasnoxenne Ha HEMPHBOANMBIE MHOKHTENH B) fl) = (2 ~2% + [¥x==2)
Haja noneM R MHOrouwieHa HaMMeHbIIEH CTCIICHH B) £ = (x2 — 2% —1)(x — 2)
C AENUCTBUTEILHBIMHM KOADDHULIMEHTAMH U KOPHSAMH r -l I
- ; a ; ) fx)=(x*—-2x-2)}x-2)
Xxi=1+1 1 Xx2=2 uMecT BUI:
12. PaznoxkeHue Ha HENPUBOAUMBIE MHOKHUTEIH A) f(x) = (x2 —4)(x - 3)
Hajl nmojicM R MHOrowieHa HauMeHbInel crerneln | B) f(x)=(x2+4)x - 3)
C JEHCTBUTEIILHBIMU KOdduineHTaMu 1 KopHsimu | B) f(x)=(x2 +4)(x + 3)
X1=2i U X2 =3 HMEECT BUJA: D) f(x) = (x2 —4)(x + 3)
12.  PaznoxeHue Ha HENPUBOIUMbIE MHOKUTETH | A) f(x) = (x2 + 1)(x + 3)
Hagnonem R MHoOrouneHa HaumeHblleh crenienn | B) fx)=x*-1)x +3)
C JICHCTBUTENBHBIMU KO3 dunueHTamu u kopasmMu | B) fx)=(x+1)x - I1)x +3)
XI=1 W X2=-3 UMEeT BUI; ) f(x)=x2+1)x - 3)
13. PaznoxeHue Ha HEMPUBOJIMMBIE MHOXKUTEIIH A) fxX)=x2+1)Xx+5)
Haja nojeM R MHOrouieHa HauMeHblleH crenedy | B) f(x)=x*+ 1)}x - 5)
C JICHCTBUTENBHBIMH KO3 uieHTamu 1 KopHsaMH | B) f(x)=x*-1)(x-5)
X1=-1 U X2=5 UMeeT BUJL; I f(x) = (x2 - 1)(x + 5)
14. PasnoxeHue Ha HENpPUBOAWMBIE MHOXUTEIH A) fx)=x2+1)(x-1)
HaJl nojeM R MHoOrouneHa HauMeHbluei crenedu | B) fx)=(x2-2x+2)x+1)
C NIEUCTBUTENBHBIMU KO3 drumeHTamu u kopHsimu | B) f(x)=(x*-2x+2)x-1)
Xi=1-1 u Xx2=1 WMeeT BUL: I fx)=(x2-2x+1)}x-1)
p 3 1
A) q—i3,i2,i2.
p p 1 2 .
15. PaunoHanbHbIE KOPHU ; MHorowreHa f(x) |b) ; = ig’ t 3’ +2;
=3x?— 11x — 2 HaxoasTcs cpeam umce: B) B 1.8 il, ig:
q 37 3
rp Lewpat s
q 3" 3
p 5y Luzs B Desdoan:
16. PaunoHalbHbIe KOPHK ; MHOIOuJIeHa q q 3
f(x)=x* - 3x* + x — 3 HaxonATCA CpeaM UMCE: B) 5 =*x1,%+3; 1) 5 =4 1,3,




q e g '-—29—41 89
p
17. PaumoHanbHble KOPHHU £ \morouncna b) 'q‘=i2~i4,i8.i|.
q
f(x)=8x3 — 4x + | HaxoasTCs CPen YHCe: B) P _ il,il,il;
g 23 g
p 1 11
r _=l’—3_,_
) q 2°4°8
Ay Loio;
q
P b B——l s VA2
18.. PalmoHaJIbHbIC KOPHH ; MHOTOYJICHA ) P
f(x)=2x3+ x> — 9x — 2 HaXOMATCA CPEN YUCEI: B) P _ FL42, il:
q 2
. p 1
[ = =t
) = 3
Ky B 4B b b
) q_—s—— 7—4’—-—8,
£ By Z-18+4,12
19. PanuoHalIbHBIC KOPHU ; MHOTrO4JICHA ) q Ry
f(x) = 2x3 — 4x — 8 HaXOJATCA CPEIU YNCEI: B) Poi1+2 +4 48, i%;
q
1
n Z=-1-2,-4,-8-.
4q 2

[IpomescymoyHas ammecmayusi N0 UMo2am 0C80eHUA OUCYUNAUHBL (IK3AMEH)

Onepauuu Haj MHOTOWIeHaMH. CTENeHb MHOrOWIEHA.
JleneHue Ha ABYYICH X — @ U KOPHHA MHOTOUJICHA.
Cxema ['opHepa.

s

J

Teopema Besy. Uncio KopHEH MHOTOWICHA.

TR

PaznokeHue MHOIOUIEHOB 10 CTENEHSIM JIBYyWIEeHa X-a.

KpaTHblc KOPHU MHOIOWICHOB U UX OT/ICJICHHE.

Teopema 0 JENEHWU MHOTOWIEHOB € OCTaTKOM.

Asnroputm EBKITHI BHIYMCICHUS HAMOONBLIEr0 OOILEr 0 AETUTETIS.
PazioXeHHE MHOTOYJICHOB HA HENMPUBOIWMBIC MHOXHUTETTH.

— =0 ® N

0. AnreOpauveckasi 3aMKHYTOCTb MOJIS KOMIUICKCHBIX YMCCIL.

1. PasnokeHHe MHOrOWICHOB Ha THHEHBIE MHOKHTEIH Hal 110J1EM KOMITIEKCHbIX yrcell. DopmyITbl
Buera.

2. COnpsKEeHHOCTb MHIMbIX KOPHEH MHOTO4JICHOB C BEIECTBEHHBIMH kK03 PHIIMEHTAMU U Pa3IoKEHHE

MHOFOWIEHOB Ha MOJIEM JAEHCTBUTEIBHBIX YHCEN Ha HETIPHBOIMMBIE MHOXHUTCIIN TIEpBOH U BTOPOH
CTETIEHEH.

13. YpaBHEHUs TPETHEH CTETICHU.
14. YpaBHEHUS HYETBEPTON CTETICHHU.
15. TIpobiema noKamu3alMi KOPHEH MHOTOUICHA.

16. Llensle ¥ pauMOHaIbHbIE KOPHU MHOTOUJIEHOB C PALIKOHATTBHBIMH k03¢ du uneHTamu. Kpurepui
HEMPUBOIMMOCTH Di3eHIITEHHA.




17. PauuronanbHbie ApoOU; paziiokeHHe Ha [pocTeiime Apobu.

8. Hnrepnonsuus; popmyna Jlarpanxa.

19. OcHoBHas TeopeMa 0 CHMMETPUYECKUX MHOTOWICHAX.

20. Meron HeonpeaeneHHbIX KO3(GULIMEHTOB.

21. Cummerpuueckue MHOrousIeHb! U hopmyiibl Buera.

22. Cas3p anreOpanyeckx COOTHOIEHHH, KOpHEN U K0I(DPHITHEHTOB MHOTOYJI EHOB.
23. Pe3ysIbTaHT MHOI'O4JIEHOB

24. JIMCKpUMHHAHT MHOTOYJICHA.

25. UckmoueHne HeN3BECTHOM U3 CUCTEMBI JIBYX YPaBHEHUS C ABYMSI HEM3BECTHBIMU.
26. Tlpocroe anredbpandeckoe pacuIMpeHHUE OIS,

27. OcBoOOXAEHHE OT ANredpanuecKOl HPpPaLlMOHAIBHOCTY B 3HAMEHATele.

28. ['eomeTpuyecKue MOCTPOCHUS IIUPKYJIEM U JIMHEHKON U pa3pelliMMOCTh YPaBHCHUM B paiuKaliax.
29. TlocTpoeHue npaBUIIbHbIX MHOT'OYTOJTbBHHKOB.

Yuebno-memoouueckoe obecnewerue camocmosmenbHou pabomsl cnmyoeHmos

Ocoboe MecTo B OBNAJICHUH JJaHHBIM KYPCOM OTBOJAMTCS CAMOCTOSTENbHOM paboTe, KoTopas
3aKITFOYACTCs B CICAYIOMIEM: CAMOCTOSTEIBHOE H3YYCHUE YacTH TEOPETUYECKOT 0 MaTepHuana,
TEOpeTU4ecKas NMoAroTOBKa K MPaKTHYECKUM 3aHATHUSM, CHCTEMAaTHYECKOE BBITTOITHEHUE JOMAIIHUX
3a/1aHWH, BBINOJIHEHUE HHAMBH TyaIbHBIX 3aJaHU .

Tembl (pekomenoyemasi aumepamypa, opmsl KOHMpOs)

|. MHorouneHs! oT 0JHOH nepemeHHoH . Onepaiuu Haj MHOrowleHamu. [ 1-4], pedepat
2. PaumnonanbHble KOpHH MHOTOWIeHA. CriocoObl HaxoxAcHuU4. [1-4], onpoc
3. Cxema l'opHepa u ee npumeHeHue. [1-4], pedepar
4. YpasHenus 3.4 crene”eit. Meronsl Kapiano u @eppapu. [1-4], pereHue 3anay
5. ®dopmynsl Buera ans pemenus ypaBHeHuii 2,34 crenenei. [1-4], pemenue 3anayq
6. ['panuis BemecTBEHHBIX KopHE#. Criocobbl x onpenenenus. [1-4], pemenue 3agay
7. Meron llitypMma st yToOYHEHUs KOpHE#H MHOTOYNIeHA. [ 1-4], pedepar

8. HecranaaptHble criocoObl onpeeeH|s KOpHeH MHOro4lieHa. [1-4], penieHue 3ana4
9. CumMeTpuyecKHe MHOTOYIEHBI, UX CBs3b ¢ hopmynamu Buera. [14], pedepar

10. CriocoOsl paziokeHuss MHOTOYIEHA OT HECKOJIBKUX ITEPEMEHHBIX Ha CAMMETPHYECKHE MHOTOWIEHBI.

[1-4], pedepar
KoumponwbHble 60npocsl 0st camocmosmenbHoOU OYeHKU Kaiecmea 0C80eHUA OUCYUNTUHbL

I. Yro Takoe nekcukorpaduyeckoe pacroioxeHue MHOrousieHa?

2. Kakue BUibl MHOTOWIEHOB ObIBatOT?

3. Yro takoe kopHHu MHOrowieHa? Kak onpeaenuTs ux rpaHuib?

4. CdopmynHupyHTE OCHOBHYIO TEOPEMY alreOphl.

5. Kaxoe npumeneHune cxemsl ['opHepa 11st MHOrO4IeHOB?

6. Kakoit anropurv merona Kapaano?

7. Kaxoi anroput™ merona ®eppapu?

8. BblienMTE OCHOBHBIC METO/IbI PCIICHUS YPaBHCHU U 4 CTCICHU?

9. Yro Takoe cummeTpuueckuii MHorounen? Kakas cesisb ¢ popmynamu Buera?

10. lnst yero vyxxen meron llItypma? Kakoii anropum™ ero BoinosiHeHus?



3 cemecTp
Texywuti konmpo.aw ycnesaemocmu

Peumune-konmpons Ne 1.
TEMA: JIuHeliHBIE O11€paTOpBI

[MocTranoBka 3apauu:. Onpenenenue IMHeHHOro oneparopa. Obpas u sapo MUHEHH oro onepatopa. basuc
JIMHEHHOTr 0 oneparopau JIMHEHHbBIE npeo6pa3oaam/m B Dasmce
Xoxa paborsi:

1. Byaet jiu onepatop JIMHEHHBIM? OTIpeeuTh €ro MaTpuily B 6asuce e.
a)(p('x) = (-“37-“| s-x‘: T l) 2
0) @(8) = (X, + 2%, =30 B, — X, + %0 2% + 05 ¥ X3)

2. Onpenenuts 06pa3s v A1po TMHEWHOTO NPeodpazoBaHus, HMEIOIIET 0 MaTpHUIly B Dasuce e

4 -5 2
A=|5 -7 3
\6 -9 4
3. BBISICHUTB, MOJKHO JIM ITPUBECTH MATPUILY JIMHCHHOT O MpeobpazoBaHus K AHaroHalbHOMY BUIY. Eciu na,
=t 3 =i
TO HaTh Oasuc. A=|-3 5 -1
-3 3 1
2 -1 0
4. Haiitu cOOCTBCHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JIMHEHHOro oneparopa,ecmu A=|0 1 —1
0 1 3]
2 -1 0
5. Jlnuneitnoe npeobpazoranue B 6asuce € umeer matpuyy A=(0 1 -1
0 1 3
S =@23]))
Haiitu ero matpuuy B 6asuce f, =(3.4,1)
i =(1;2,2)

Petimuna-koumpons Ne 2.
TEMA: buuHelHbIe U KBaIpaTUYHBIE HOPMBI

IMocranoBka 3axaum:. [ToHsTHE KBAAPATUUHON (HOPMBIL. TPHBEAEHHE (HOPMBI K KAHOHHYECKOMY BUTY
MeroiamMu Sxkodu u Jlarpanxka

Xoa paborhi:

| .TTpuBecTu kBaapatuunyko hopmy O(X, v, z)=x"+2y°+2xz+2yz K KaHOHHYECKOMY BUITy MeTooM Jlarpan-
Ka. 3anucarhb CBS3b HOBBIX M CTApPbIX TIEPEMEHHBIX.

2. TlpuBectu kBajipaTHuHyo GopMy A(X, x) = x;°+3x/x2+x2° K KAHOHUYECKOMY BUTy OPTOrOHATbHbIM
peobpasoBaHuEM. 3anucaTb MaTPHILY 3TOrO NPeodpa3oBaHuUS.

2 6 -15
3.3anucath KopaaHoBY (GopMy MaTpulibl A. A=|1 1 =5
1 2 -6

4. TpuBecTy KBaApaTHUHYIO @opmy Q(X, v, z)=x"+2y°+2xz+2yz K KAHOHHYCCKOMY BHIY METOI0M SIKOOH.
3anucarb CBsA3b HOBBIX U CTapbIX [ICPCMCHHBIX.



Petmune-koumpoitb Ne 3.

TEMA: Kpajaparuunbie (popMbl. 3aKOH HHEPLIUH

IMocranoBka 3axaun: [loHsTHE KBAIPaTHUHON (HOPMBI 1 CITOCOOBI €€ 3aIUCH, 3HAKOOTIPENETICHHOCTh
KBaJIPATHYHBIX (JOPM, KPUTEPHH TTOJIOKUTEIIBHON ¥ OTPHIIATENIBHOM ONPEIC/ICHHOCTCH

Xoa paborsi:

I.JlokasaTs, uTo KBajpaTHuHas popMa ¢ (x1, X2, x3) = 667 + 565 + 7532 — —40,0, +40,0;

MOJIOKHUTEIIBHO ONPEACIICHA.

2. Tlpm KaKuX 3HAYCHUSX a U B KBaJpaTHyHas opma OyIeT OTPULIATENLHO ONpeIeIeHHOH?

% B RSP g 5 5
@(.x,x3)= 0, +a0, +A0; +20,0, +20,05.

3.TTpu kakux 3HAYEHUSX @ U B KBaJpaTu4Has ¢hopma OyJeT MOJOXKUTENBHO ONIPECIEHHOU?

@ (x1,x2,X3) = Of +A 0 +A0s + 26,6, + 26,0, +26,6;.

4. OnipesieuTh 3HAKOOTPEIEIeHHOCTD ClIeTyIolIei KBaapaTHYHOH GopMm.

. X2 = 2
S & ) s < 2 0, V3 .
¢®(0,,0,)=0, +0,0,+0;=|0,+—=| + 703

2

5. 3anucarh MaTpUILy KBaApaTHYHOH HOpMBI @ (X7, X2, X3) = 5‘2 — 6x1x2 — 8xix3 + 75% + 4x2x3 — 55§ u

HAWTH €€ paHr.

Tecmoswiii peuimune-KOHMPORb

1. Oneparop (orobpaxeHWE€) ¢ Ha3bIBACTCH

pla+b) = p(a) + p(b);

JIMHEHHBIM, €CIIU BBINOIHSAIOTCS 1BA YCIIOBUS: A) (p(El—)) _ (p(E)qo([_));
B olka) = kp(a);
plab) = p(a) + p(b);
i vla+b) = g(a) + p(b);
@(0a) = 0;
& o(a+b) = p(a) + p(b);
o(Aa) = Ap(a).
2 JIunelnwid oneparop ¢ mnepeBomMT [ A) (1, 1)
FieKTOp a= (1,1) B BekTop (2, 2), a BEKTOp g)) 8” g;
b=(-1L1) B Bektop (1, 1). Torma cymma| ) (2,0)

a + b = (0,2) NepexoIuT B BEKTOP:

3 OncpaTop @ Ha3bIBACTCA TOXICCTBCHHBIM,
€CJIM OH:

A) 000l BEKTOp NEPEBOUT B HYJIEBOH BEKTOP

b) mo0O0# BEKTOp MEPEBOUT B NMPOTHBOIOIOKHbIH
BEKTOP

B) 000N BEKTOP MCPEBOUT caM B cels

) 000l BEKTOP NMEPEBOIUT B €ro 3epKATBHOE OT-
PaKEHHUE OTHOCUTEIBHO NPAMON

4. U3 HUKENpUBEIEHHBIX ONMEpPaTopoB JTUHEH-
HBIM SIBJISCTCS OlICpaTop:

A)p(x1,x2) = (x1,0); B)p(xy,x3) = (kxy, 1);
B)p(x1,x2) = (55); De(x),x2) = (x%,x3).

5. Oneparop ¢, nepeBOASIMI BEKTOp (X1, X2)

B BeKTOp (X1+k, x2+k) Oyaer muuerHbIM nipu K
PaBHOM:

A)l b) -1
B)O I') takoro k He cymecrByer




ANE. D S

@ 2D

[IpGrres pors st ammecmangust 0 WmMo2am oceoenust Oucyuninsl (3avem)

Onpenenenue AMHEIHBIX 01 2DETOPUB; IPUMEPDI ONEPATOPOB.

Anpo m 0bpas auHeliHOrC one s iropa.

Onepauin Ha/l TMHERHBIMD HTEPATOPAMH |

Marpuua JiMHeHHOro 0repaiona.

H3mer 2HHe KOOPMHAT =eiciiui [PU NEPEXose oT 01HOro Gasica K Apyromy.
Martpitua oneparopa s pasiitisbIx OasUcax. 10400KHe MaTpul

CobCcTBEHHBIC BEKTOPA i 31O ieHMSA

XapakTepucTiyeckoe vpasiieHme.

JluneitHbie 0neparop st - (DO 1M THCETIOM U TIDMBEAEHHE MATPULL K [MAroHaNbHOMY BHIY.

. Oneparopbi 1 yncaa Wideic i,

.. KBagparuunpie u Grimieernis Gopmel

Meron Jlarpanixa
Metoa AxoOu.

4. I'pynnbt. monrpyniie:

. Koabua. lons

VUCOHO=3ict sesi 200 GOCCREYCHIE CAMOCMOAMETBHOT PAGOMbI cmyoenmoes

Ocoboe MeCTo B i/ “Hitk ZaHHBIM KYPCOM OTBOAMTCS CaMOCTOSTEJbHOI pabore, koTopas

3aKJIKO4ae) s B CHERVH'i v FAMOCTOATEILH0E M3VYeHMe HaCTH  TECPETHYECKOIo Marepuana,

TECOPETHYECKAA TTOUTNOTORNR: SpARHHCCKHM  38HATHSAM, CHCTEMaTHYECKOEe BbINMOJIHEHUEe JOMAIIHHX
3anaHuﬁ, BbITTOJIHEHME TilAl i ive iRl QREHHY

W By =

W R N A

{C€bi I ROMCHOYEMUSL IUMEpamypa, popatsr konmpoisy)
JInneiinoe npoctpanc:su. bauic. Koopamxars:[! 2], onpoc
[Mpeobpasosanii: r20y + ud! “IKiUPE 11PH NISPEXOE K HOBOMY Baszucy.[1-4], pedepar
JInnefinbiii onepareyp. o o onepatopa | 1-4], pedepar
[IpeoOpasoranne st . i €PaOpa pu iepexoe K Hoemy 6asucy. [1,3], onpoc
Heiicteus van auueits iy o orereronamu, [ 1,3], onpoc.[1-4], pedepar
Cobersentbie sexton: 1 oot rReHHye 3Havenns | 1-4], pedepar
EBKIn 080 npocipatc s tioparere o Koul-byHAKOBCKOro {1-4], pedepar
ConpsixeHHbI it catc oy e 2innle onepatopbi. X Matpuust. [1,3], onpoc
OproronaabHoe pevvpa « @i csoitersa; Matpuna. [ 1-4], pedepar

10. KBaspatuanbie Goove ! @inie vBanpariaxoii Gopmsl k KaHOHUYECKOMY BHAY C MOMOUIBIO
OPTOFOHATLHOTO Mpenioy v 114" sagenay

B9 =

O W o

e

9

Koumponenoie cion,00 o q cumocmoamebinoi OUYCHKH KAYCCMEA OCCOCHUA OUCHUNIUNGI
Uto Takoe auueiitioe + v a0 Yo rakoe 6azuc?

Kak ocymectBute nepexo = o arvoo fasuce K qpyromy?

Yro Takoe auneiiid o cpe cr maneiiGs 1ecCpasoBanue?

Onpeaenenne matpin: s 1 e SnepaTona,

UTO Takoe Xapar iyl i Lo VEARE2HME, XaPaK TePHCTHYECKHE KOpHi1?

Y0 Takoe coOCTBe 1= 4L CsA3AsRE COOCTBEHHbIE YHCITA C XaPAKTEPHCTHYECKUMI KOPHAMM
MHOTO4/ieHa?

Kakue repaicyn: cis v ey Lorsiiens 4, LaMOCONPSKEHHBIMU?

HTO TakOe OPTOrOLE. e vt s aBatine! Kak 0HO CBS3aHO ¢ IMHEHHbIM npeodpaszoBanuem?
Haiite onpeaene it ome v e Sk dap st

10. Kakn: cnocodnt nipize s o <@ “1usH0% GOpMe K KAHOHU4ECKOMY BHay?



4 cemecTp
Texywuii koHmponaw ycnesaemocmu

Peumune-konmpons Ne 1.
TEMA: Teopus 1e/MMOCTH B KOJIBIIE LIEIBIX YHCEN

[locTaHoBka 3agaum: B xone U3YYE€HHUs] TEOPUM YMCEJl CTYINEHT JIOJDKEH 3HaTh OCHOBHBIE CBOWCTBaA M

AIFOPUTMBI IeMMocTH B Konblle Z: 3Hanne HO/la,HOKa uenbix uncen, Bnanenue anroputmom Epkima
IPU3HAKY ACITUMOCTH.

Xou padorbi:

2]

1. Yucno a kparnouncy 6. Jlokaxkure, uto ¢’ — 12 kpatHo unciy 36.

2. JIoka)uTe, 4TO Pa3HOCTb MEKITY TPEX3HAYHBIM YMCITIOM W YHCIIOM, 3aITMCAHHOM TEMM XKe i dpamu, HOB 06-
pPaTHOM MOpsIKe, AeMTes Ha 99.

JlokaxuTre, yTo ( "—6- 2") :5, eCTi 11 - HATYPaTbHOE YHCIIO.

4. HarypanbHoe uncio a okarumBaercs undpoii 4 1 Ha 4 He genutes. JIokakuTe, uto pasHocTs a — 14 nenvtes
Ha 20.

N

Yucno a npu nenervv na 5 naér octarok 3. Kakoii octarok nomysmrest TIpY JIeJIeHH Ynchna 6a’ —3a Ha 157
Haiiure ocratok ot nenenus 1049 na 42.

2l >

YérHble yncna a u b, He KpaTHbIe 6, IPH JCICHHN Ha 6 IMEIOT pa3HbIE OCTATKH. J|OKaXUTE, 4TO cCymMMa a + b
JEITUTCS Ha 6.

8. JlokaxuTe, 4To KBaAPaT IFOOOro YHCITa AeMTCA Ha 9, TMO0 NPH IeneHrd Ha 3 1aéT ocrarok | .
9. Haitaure HO uncen 30n+25u 20n+15.tnene N.

10. C nomomsto amropyma Eskimna Haiare HOJLu HOK uncen 456 u 41232.
1'1. JloxaxxuTe, 4TO NMpH JIHOOOM LIEIOM @ YHCIIO a(a4 —-1254° + 4) Kparxo 120.
x+y =150,

HOJ/{(x; y)=30.

Petimune-xkonmpons Ne 2
TEMA: Teopus cpaBHeHHi ¢ apuPMETHUECKUMU NPUITOKECHHSIMH.

12. PeunTe cucTeMy ypaBHEHHIA B HATYPATTBHBIX YHCIAX {

MMocranoBka 3anaum: YMeHue pelliaThb CPaBHEHUS M CHCTEMbI CPaBHEHMH, MPOU3BOAMTH PAIOKEHHS
KBAIPATUYHBIX HPPALMOHAIBHOCTEH B HENPEPBIBHBIC IpOOH, MPOM3BOANTh HHBIE BBEIYHUCIEHUS W3 OCHOB
TeopHu umcen. Pelllenyue cpaBHEHMH NEPBOM CTENEHH M UX CHUCTEM; pellleHHEe CPaBHEHUH C MOMOILBIO

UEMHBIX JIpobeid. Pelenue B NeNbIX YHMCIax ypaBHEHHMii TIEpBOH CTEIEHH ¢ JIBYMsI HCH3BECTHBIMU TIPH
MOMOILM CPaBHEHUH
Xox paborsr:

1. Pelinth cpaBHEHUS:

Bapuanm 1 Bapuanm 2

a)3x = 6(mod9); a)dx =12(18);

h)l6x = 9(mod23); b)15x = 16(mod29);
¢)243x = 271(mod317). ¢)139x =118(mod239).
Omeem: OTBET:

a)x, = 2(9),x, = 5(9); a)x, = 2(9),x, =5(9);
b)x = 2(23); b)x =3(23);
c)x=112(317). c)x =147(239).




2.Pewnre cucremy cpasie: i
Bapuanm 1.

=
If

= 3(mod>5);

Ix =2(mod7);
x = 4(mod9)
Omeem:

x = 58(315).

3. Pa3noxs b MHOrQUIEH /X, -

Bapuanm ;.

f(x)=(x=1)(x-2) (medt? 3,

4

T(x)= x
m =13

- Haitmure octaTox rij.::

Bapuanm 1

TEMA: Ksa,ipativuee 21,
ITocranoBka 3axaun.

a

3" -.23-16™ 422" us |

BYHJICHH( MY CpPaBHEHLii

HCBbLIMCTBI, 4HMCHO peric o).

Cumaon Jlexanupa u ¢: o o

Xoa padorTsl.

|

o

3
4
5
6
7

Boruucauts cumeon e R

. Haittit nepeooOpasii.
- Peuuts neonpepenciin:
IocTpours cucreni: 1. .

. Haiitu Bce nepecoGpi

Haiiaure mokazare:: .

CocraButh Tabuuny il

m=27,g-2

8. C nomo 1(bro tabnuiy w3 ¢ 1

a)Sx = 13(mod 27;
h)x =10(mod27)

1.Ocra~ok or ALCHMs: 1

2 OcraTok oT jienes;

Ha YMCAO 7 papen.

3.0cTaTok o1 JleNcH s

Ha 4HC0 (-5) pavek

4. OcTaToK ( T Aenetits 1t

__Ha uneno (-3) puie:

A

Y]

Vb2l

- Bapuanm 2.
¥ = l(mod3);

| x = 5(mod 7)),
X =9(modl!).

- (Umeem:
¥ =-2(231).

L 1) MOAYINO M7

Bapuanm 2.
fix)=x-3x* —x+ 3
Fh =1,
Umgem:

f(x) = (x—1)(x = 2)(x* = 2)(mod 7).

supuanm 2.
797 _ 347 1£29.41.6% na 31l

waposie No3

aurt el Bpurepnil Ditnepa. Cumsoa Jlexanapa.

“00H CLelleHM! CBENeHWE CPABHEHWIl BTOPOil CTereHu K
CPABHEHWS [0 NIPOCTOMY MOAYJI0, KBa/IPATUYHBIE BbIUETbI M
ool inepa Ui KBaAPATUYHBIX BBIYETOB W HEBLIYETOB.
PAlR L KBAJIDATUYHBIX BBIYETOB.

-+ 2BATb TabJIMLY UHAEKCOB.

Pxv= 10Y7

gl S0CTOMY MOy 57

oivawe 11w nocrponts Tabivuy MHAEKCOB

wanymo 61.

St Sas 2a OCHOBAHME 1€PBO0OPA3HbINA KOPEHD g

.{:‘f.'-

T CDEBHEH S |

WL HP=KORMPOIL

- o B) 2 ]
= ) | ‘
B -3
B B B
' E) 2 ]
o iy 3 |
- b) 2

L) 1




5.0crarok ot nenenus yucna (-12) [ A) 2 b) -2
Ha yucio (-7) paBeH: B) 5 I -5
6.HO wuncen 70 = 257 u 42=|A) 2 b) 3
237 paseH: B) 7 I 14
7.HOK uncen 70 =257 u 42=| A) 210 B) 630
237 paBHO: B) 2940 D) 294
8.HOJ/I yucen 110=2511 u 66=| A) 11 B) 2
2311 paBen: B) 12 I 22
9.HOK wuncen 110=2511 u 66=| A) 220 bB) 726
2311 paBHO: B) 330 I 770
10.HOJ/I uucen 66 =2311 u 42 =] A) 4 B) 2
237 paBeH: B) 6 I) 12
11.PoBHO Tpu mpocThix uMcna co- | A) 1,3,5,7,9 B) 1,3,4,5,6
JCPXUTCH B [0OC/IECAOBATEIBHO- | B) 3,35,6,9 10 ) 4,5,6,7,9
CTH:
12.TTpocTbix wncen Gosbiie, yeM co- | A) 1,2,3,4 5 B) 3,4,5,6,8
CTaBHBIX, B M10CE10BATEILHOCTH: | B) 1,2,.4,5.6 I 1,3,5,6,8
13.TTpocThix yKcen MeHbIlE, Yem co- | A) 1,2,3,4,5 b) 3,4,5,6,8
CTaBHBIX, B 110CJICAOBATENBHOCTH: | B) 2,4,5,6,7 I 1,2,4,5,9
14.PoBHO 1Ba mpocTeix uymucna co- | A) 1,3.4,6,8 b) 3,4,7,8,9
JICPXHUTCA B MOCICHOBATEIBHO- | B) 1,2,3;4;5 I) 1,3,7,9,1
CTH:
15.KosmuccTBo npocteix yucen pas- | A) 1573,5,9; 15 B) 1,2,3,4,5
HO KOJIMYECTBY COCTaBHBIX B 110- | B) 2.4,7,8,9 ) 1,2,4,6,8
CIIEIOBATEIILHOCTH
16.Ucnonk3ys npusHak aenumoctw, | A) 123450 b) 654321
nomy4yaeMm, 4uro Ha 4 jgenutcs | B) 789132 1) 975426
YU CIIO:
17.Vcnone3ys nmpu3Hak aenMMocTH, | A) 271580 b) 728404
nojay4yacMm, 4yto Ha 6 paenurcs | B) 1309746 E) 198563
YHCII0:
18.Mcnonb3ys npusHak aenmuMocth, | A) 918273 b) 145638
nmosyyaem, 4ro Ha 18 penurcs | B) 654321 N 498532
YUCIIO:
19.hcnonksys npusHak aenumocty, | A) 135790 b) 864205
nony4aem, uro Ha 15 npemurcs | B) 654870 B 918275
YUCJIIO:
20.Mcnone3ys npusHak aenumoctH, | A) 507370 b) 249260
nosydaem, 4ro Ha 30 nemures | B) 196480 I 728190
YUCIIO:
21./Ipobras wacte umcna  (-6,25) | A) -0,25 b) 0,75
paBHa: B) 0,25 I -0,75
22.lpobHas vacth uncia 4,48 pas- | A) 0,48 B) -0,52
Ha: B) -0.48 I 0,52
23.lpobHas wacte uucna  (-10,55) [ A) -0,55 B) 0,45
paBHa: B) 0,55 ) -0,45
24.Jlpobuas yacte yncna 2,43 pas- | A) 0,57 B) -0,57
Ha: B) 0,43 I -0.43
25 ]lpobras uacte uucna  (-5,17)| A) -0,17 b) 0,17
paBHa: B) -0.83 I 0,83
26.KonuyecTBo nenureneit ©n)| A) 4 B) 5
unucna n=75= 352 pagHo: B) 6 L) 3




27 Konuyecrso nac.i:

yucaa n = 100 = G f‘-."

|

|

| 28. Kosmuecrso mesir
uucia n =72 f“’?f_}"

29 Kosnuectso qe";
_uMcaa n =56 -

30 !\ommecmo HEHT ik

qyucia n—(n = 2'»”

| 31.Yucna 14 u 30 S A

MO0, _

32Yucna 12 u 1%

~MOAYJIK).

'33Uncaa 22 wu 12 spas

MOJLYJTIO;

35 Uncna 20 u 12
MOAY.JIHO.

w |

?6 rlonnvro cucres
MOayJilo 7 o6p<e 5y
Ui Habop:

37 Ioanyio Cu(:lemy
Moayawy 6 ofna
wnit Habop:

38 Io Ionnyio cHETEWY

mMoay.o S
it Habop.

OD,».

39.Ilonnyto cucremy sii

mMonyino 4 ol .
i Habdop:

4011 nOJ]HYIO cm;{w» »

moaysno 3 oOpw .y
i Habop:
41 Yneao CIX B

leMe b‘lH(,)l(.,HlM ,)\

1 42.( Ocumsamw CHC: €My

g B JeBsATEPii:
CHUCIE . M M300pAHu
JIOM

43.B cewepw;.m.»x ST

_ HIS BEPHO 3allHcaii:

44, Pasenicteo 20
MECTO B CHCTEN. L
OCHOBaHHEM

45 Bepn=ii  pesy.
_ 348079 + 8765 _pais

l.  Cgojicrsa pes o
2. HauGopvunii ofi:, -

Firi

By 7 |
) Ly 9 |
B) 10 1
- D 12 |
B) S |
) 6 _
B) O |
) .4 ' |
B) 5 |
el ) 8 |
B) 5 }
- ) ¢ |
b) 8
N 6
o - . |
B) 8
N 12
) 7 i 3
rn s
4.4,12,27; )0, i —2 10,24
W, immsacs =g e - |

3-8 =%,2:16; 1)21.78,2,-3,.7.75.5. !
. 3, —3 &, =5 B)10,11,12.13.14:

A 5. 0.3 B 1.7 52235, ,
T30 B)ml,28,3 - 5 |
iy D 538, BE 2 )8 ,1.2.~%, <4.5.5.
o — —

3.6, 15; B) -4,-3,-2.1.2: (

N 6.2.3.4 |
3. e, 20, B) 1,2,3,34,5; |
2,0; Iy 1,19,21
- 5) 19

________ r 109 ]
B) 10
r ol
e B) 35721, |
RS i.:"__ o I) 295614
B) 5 ]
Iy 4
- b) 44562,
I) 44673, -

HiHSL 1O UMOZaM OC BOCHUSL OUCYUNIUNBI (- 3a4em)
. OCTaTKOM

SRKITHIA.



3. Teopema o nuneiHou dopme HOJI.
4. Haumensbiuee obuiee kparHoe. @opmyna s Haxoxaeaus HOK.
5. Tlpocreie ynucna. BecKOHEYHOCTh MHOXKECTBA MPOCTHIX YU CEL.
6. Pewero Dparocdena. PacripesienieHue MpocThIX YUCEN B HATYPATBHOM pSLy.
7. OcHoBHas Teopema apuMeTnky. KaHoHHYECKOE NPeICTaABIEHHE YUCIIA.
8. CymMa 1 4KCII0 HaTypalbHbIX JEIUTEICH Yucia.
9. TloHsTHE CPABHUMOCTHU YHCEN 11O MOTYITIO. DKBHBANCHTHBIE ONPEIETICHHUS.
10. CBolicTBa CpaBHEHHMIA.
1. Knacchl BBIYETOB ¥ CHCTEMBI BBIYETOB.
12. IlpuBenenHas cucrema BeiueToB. [[pu3HaK NMPUBEICHHON CHCTEMBbI BHIUETOB.
13. Kombll0 K/1acCOB BBIYETOB.
14. ®yHkuus diinepa.
15. Teopembl Ditnepau depma U UX NPUMEHEHHUE.
16. CpaBHeHMs 11EPBO¥ CTENIEHH C OIHUM HEW3BECTHBIM. Y CITOBHS Pa3pellIMMOCTH U CIOCOOb! pelieHH il
I7. KoneuHslie uenusie 1po6u. [Moaxomsmme apodu. DopMyIisl LISl BEIMUCIEHHS NOIXOAAMX APOOEi.
I8. CaoiicTea nopxoasumx apobeit. Pemenne cpaBHEHHHN € TOMOLIBIO LIEMHBIX AP 0OCH.
19.  Anrebpanueckue CpaBHEHHS POU3BOJILHON CTENEHH ¢ OJHUM HEU3BECTHBIM.
20. Teopema Bunncona. Kpurepwuii mpoctopsi.
21. Pewenue anrebpanyeckux CPaBHEHHH MO COCTABHOMY MOIYJIHO M MO0 P
22. Ksaapatuunsie Beryetsl. Kpurepuii Ditiepa.
23. Cwumsou JlexaHapa, ero CBOMCTBA U IPUMEHEHUE.
24. Tlopsziok uncna no Moaynto. CBOMCTBA OPsIKA YMCIIA.
25. HWHaekchl # UX IPUMEHEHHE.
26. Tlpoepka 1paBH/ILHOCTH apH(PMETHUECKMX JEHCTBUIA. BRIBOJ MPU3HAKOB E/THMOCTH.
27. Onpenenexue UTMHBI TEPUOIA HPOOH.
Vuebro-memoouueckoe obecneuenue camocmosimensHot pabomst cmyoenmos
Ocoboe MecTo B OBNafieHMH JaHHBIM KypCcOM OTBOAMTCS CaMOCTOATENbHOH pabore, KoTOpas
3AKIIKOYAETCS B CIICAYIOLIEM:  CAMOCTOSTENIbHOE HM3YYEHHE 4YacTH TEeOPETHMYECKOro MaTepualia,
TEOPETUYECKass TNOArOTOBKA K TMPAKTHYECKMM 3aHATHSAM, CHCTEMATHYECKOE BBIMTOJHEHUE JOMAlHHX
3aJIaHU M, BBITIOJIHEHUE WHAWBH TYAIbHBIX 3a1aH1H.
Tembi (pexomendyemasi aumepamypa, popmvl KoHmpos)
I. CoiicrBa nogxonsumx apobei. PelieH e CpaBHEHHI ¢ ITOMOMIBIO IEMHBIX Apobeii. [ 1 ], pedepar
AJIrcOpandeckne CpaBHEHHS MPOU3BOJIBHON CTETIEHH C OJHMM HeM3BecTHbIM. [ 1], pedepar
3. Teopema Bunbcona. Kputepuii npocropsi. [1], pedepar
4. PeuweHue anrebGpanyeckux CpaBHEHHIA 110 COCTABHOMY MO0 M Moaymio P. [1], pedepar
5. KBazgparuuneie Bbiuerbl. Kpurepwmii Jitnepa. [1], pedepar
6. Cumsoi Jlexan pa, ero cBoiicTBa U nipuMeHenwe. [1], pedepar
7. Tlopsinok uncna no moaymo. CBoiicTea nopsjika uncna. [1], pedepar
8. Uunekcewl n ux npumenenwue. [1], pedepar
9. Tlposepka npasuiibHOCTH apudMeTHYeCcKHX AeHcTBHil. BEiBoa npustakos aenmmocty. [1], pepepar
10. Onpenencuue WHHbI epro/a apobu. [1], pedepar
Konmponoshbie 6onpocsl 011 camocmosmenvHol OyerK Kayecmea 0CB0eHUA OUCYURTUHbI

1. OcHoBHas Teopema apudmeTrkn. KaHoOHHYECKOC NTpeicTaBIeHHE YiCTa.

2. CyMMa ¥ 9MCII0 HaTypasibHBIX JAENTUTENEH YHCTa.

3. TIOHSITHE CPABHUMOCTH YMCEIT TI0 MOAYJIII0. IKBUBAIEHTHBIE OTIPEICIICHHUS.



4. CBoiicTBa CPABHEHHT.

5. Kacchl BHIYETOB M CUCTEMBbI BHIMCTOB.

6. INpuBeneHHas CUCTEMA BBIUCTOB. [Tpu3Hak TIpUBEJICHHON CHCTEMBI BHIUETOB.

7. KOJIBLIO KJIACCOB BHIUCTOB.
8. dyHkiMs Didnepa.

9. Teopemsl Ditnicpan depma 1 X [IPUMCHCHHC.

10. CparHenusi INEpBOH CTENCHHU

PCILICHUHA.

¢ OJHWM HEM3BCCTHBIM. YCIOBMS pPa3pelMMocTi U crocoOb!

1 1. Koneunbie uenubie apodu. IMoaxonsmuie npo6u. DopMyITbl [T BHIMHCICHHS MOIXOAAILMX ApOoOeHt.
12. Caoiictpa noaxoasmmx apodeit. Peucnue CpaBHEHMH C IOMOLIBIO LCTIHBIX npobeil.

13. AnreOpandeckue CpaBHEHHSA TPOU3BOJILHOM CTET

obyuarommxcst 1o AMCLHMILIHHE ohopmIseTCs OTAEBHBIM JOKYMEHTOM

7. YYEBHO-METOJJMYECKOE H UH®OPMAILIMOHHOE OBECIIEYEHME

€HU C OTHUM HEU3BECTHBIM.

OH1 OLICHOYHBIX CPEZCTB JUTsl POBEICHHS aTTCCTAlH ypoBHS C(HOPMUPOBAHHOCTH KOMIETCHIIUH

JUCIUILTAHBI
7.1. Kuuroobecne4eHHOCTh
HauMeHoBaHue JINTeparypbl: aBTop, Ton uzna- KHUTOOBECIIEYEHHOCTb
Ha3BAHVE, BUIL M3AHIA, H3/1ATCTECTBO o KonuaecTBO FK3EMILIS- | Hannuue B IeKTPOHHOH
pOB u31aHuU# B GUOIHO- oubnuotexe Bal'y
tcke Bnl'Y B COOTBET-
creuu ¢ ®I'OC BO
1 2 3 4
OcHoBHas nuTepaTypa*
|_JLB. Becenosa, O.E. Tuxonos Aureo- 2014 IBC «KOHCYIbTAHT CTY-
pa v Teopus Yuce [Dnek-TPOHHbIN pe- JICHTa»
cypc] : yueGHoe no-codue / JI.B. Beceio- http://www.studentlibrary
ga. O.E. Tu-xownos. - Kazaus : Mi31atenb- u/book/ISBN97857882
creo KHUTY, 2014. 16362 .html
2 Vbun B.A., Kum ' 1 Jlunei- 2015 IHC «KoHCyJIbTaH CTy-
Has anrebpa v aHaTMTHYeCKas NEOMCTPH JCHTA»
[DnexTpoHHbIH pecype] : yuebnuk / B.A. http://www.studentlibrary
Vorbun, T.J1 Kim. - M. : [IpocnexT, 2015 .ru/book/ISBN97853921
—-225¢ 63397 .html
3.B.J. AaroHos, M.B. JlaryHosa, H..
Jlo6koBa, FO.J1. MakcumoB, B.M. Cemé-
1os, FO.A. XsaroB Jluneiinas ajredpau IbC «Koneyabtaircry-
ananuTHueckas reomerpusi. OTOpHBIH JIEHTa»
KOHCHEKT [DJIeKTpOHHbIH pecype] : yue0. http://www.studentlibrary
noco6ue / B.A. Anronos, M.B. JlaryHo- 1u/book/ISBN97853921
sa. H.W. JloB6koga, F0./1. MakcuMoB, 68934 html
B.M. CeméHoB, FO.A. XBaTo0B. - M. :
Tpocnekt, 2015 — 144c
4.H.J1. 3onorapéea [n 1p.J; noapen M. By
B. ®enorosaAsreopa. Y ryOeHHbIA s «]“Tl;y;,“')mm ks
@pc ¢ peleHUAMU " yka3aunmvl[i)ncr<- hitp:/ /wv;:ﬂ.st:;ientlibnuy
tpounsiit pecype] / H.JL. 3onorapesa ru/book/ ISBN97859963
ap.: noa pea. M. B. @enorosa. - M.: ’ 28017 htm
BUHOM, 2015 - 240c¢ '
JlonosHUTE/IbHAS JIUTepaTypa

|.[lladpapesuy U.P., Pemuson A.O. Jlu- IbC «KOHCYJILTAHT CTY-
HeitHas anre6pa n reomMeTpus. [Jnek- JIEHTa»
tpouuslii pecype] / Llagapesn n.p., http://www.studentlibrary
Pemusos A.O. - M. : ®USMATIIAT, u/book/ISBN97859221
2016.-512¢ 11393 html




2. Ieabpann U.M., lllens A. Anrebpa. 2015 IBC «KoHcybTaHuT cTY-

[ InexrponHbii pecype] / T'enbdann JIEHTa»

NU.M., lllens A. - 2-e u3a., ucnp. 4 10- http://www.studentlibrary

nosiH. - M.: MIITHMO. 2015. -144 ¢ ./book/ISBN97859405
74507 .html

3.Kouerosa }0.B., llIupmosa E.E. As- 2017

e 3BC «KoHcymsTaHT CTY-

rebpa. KoneunomepHbie MPOCTPaHCTBA. e

ﬂn‘Heum?le oneparopbl [2nexTpoHHBIH . http://www.studentlibrary

pecypc]: kype nexumit/ FO.B. KoueTosa, ru/book/ISBN97857042

E.E. Uupmosa. - M. : TIpomereit, 2017. - ' 24549 html N

80 ¢ '

4. Enuxun B.E. Anrepa v Teopus npeze- 2016 IBC «KoHCymbTaHT CTY-

J10B. DJIEKTUBHBIA Ky pC [ DJ1EKTPOHHBIH JCHTa»

pecypce]/ Enuxun B.E. - M. : BUHOM, http://www.studentlibrary

2016.-352¢ .ru/book/ISBN97859963
09573 .html

7.2. TlepnoauyecKkue W3laHus

|. HayuHo-11ony JisipHblii pu3uKo-MaTeMaTnueckuii xxypHan "Ksaut"
http://kvant. mccme.ru/key.htm

2. Kypuan "U3sBectus Poccuiickoii akagemun Hayk. Cepust MaTeMaTHuecKas'
http://www.mathnet.ru/php/journal.phtml?jmid=im&option_lang=rus

3. Cubupckuit MaTeMaTUUECKUH XKypHAI
http://www.emis.de/journals/SMZ/attention.htm

4. Kypnan «MareMaTHYECKHE 3aMETKH»
http://www.ams.org/mathscinet/search/journaldoc.html?jc=MATZA1
5. KypHan BLIYHCIUTEILHONW MATEMATHKH U MATEMaTHYECKOH (DU3HKH.

6.

Bectauk CaMapcKoro rocy1apcTBEHHOr0 TeXHHYecKoro ynusepcutera. Cepus pusuko-

MaTeMaTH4eCKHe HayKu
7.3. UnTepHeT-pecypcehl

L5
. http://neerc.ifmo.ru/wiki/index.php?

. http://www.mccme.rnw/free-books/pd f/alfutova.pdf

. www.intuit.ru/studies/courses/616/472/info

. http://www.exponenta.ru/educat/class/courses/student/la/examples.asp TeCTbl /U1si CAMOKOHTPOJIS -

wm B L

https://ru.wikipedia.org/wiki

fen.distant.ru/test/math/3/test-3.htm

. http://wwwecedl.bmstu.ru/fnl/LinAlg.pdf
. http/'www resolventa.rwmetod/student/linalg.htm
. Usnarensereo MITHMO [Bnekrponnsiii pecype|. — URL: www.meeme.ru/free-books. CBo6oano pac-

[IPOCTPAaHAEMBIE KHUTH.

. Maremaruueckas 6ubnuoreka [Inextponnsii pecype]. — URL: www.math.ru/lib.bomemas 6ubnnoreka,

cojieprKanias Kak KHUTH, TaK ¥ cepun Gpournop, coopHuKoB. B GUbiMoTEKE Npe/ICTaBIeHbl HE TOJILKO
KHUIH 110 MATEMATHKE, HO U 110 (PU3MNKE U UCTOPUHU HaYKH.

10. O6pasoBaTebHbIN MaTeMaTHYeCKuii caliT [ nekTponHbIi pecype]. — URL: http: 'www.exponenta.ru

ConepxuT MaTepuaisl 1o padote ¢ Mmaremarnueckumu nakeramu Mathcad, MATLAB,
MathematicalMaple u 1p., MeToMuecKue pa3paboTKH, IPUMEPHI PCHICHHS 3a/1a4, BHITOTHEHHBIE C U C-
O/Ib30BAHUEM MATEMATHHECKUX MAaKeTOB. GOpYyM W KOHCY/IbTALMH 7S CTYJIEHTOB H IIKOJIbHHKOB.



8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHME JIMC AT TAHBLI
Juisi peanvzaumu  JaHHOH JIMCHMIUIMHBI UMCIOTCS CTICUHAIBHBIC TMOMEUICHHS JUIA TIPOBEICHHS
SAHATUH JIEKYUOHHO20 MUNA, 3aHAMUU NPAKMUYECKO20/1aboOpamopHo20 muna, Kypcogozo npoeKmuposanus
(6bINOJHEHUSA. KYPCOBBIX pAOOM), ePYRNOBHIX U UHOUBUOYANLHBIX KOHCYIbMAYUL, MeKyuezo KOHmpons u
NPOMENCYMOYHOU  ammecmayuu, a maxkxce NoMewjeHus ONA camocmosmensHot pabomol (vKazame
neobxooumoe). llpaktuycckue pabotsl mposojsTes B 230, 241, 237
YueOHbIe ayIMTOPUU JUT TIPOBEACHUS JIEKLIMOHHBIX U CEMUHAPCKUX 3aHATHI - 230, 129
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