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1. HEJIN 1 BAJAYU JTUCTIUTTJIMHBI

Heab nucuunuHbI - GOPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00JIACTH alreOpsl
U €€ METOJIOB.

3agauyu AUCHMILINHBI:

— (¢opMHUpOBaHKE TOHATHIHOTO ammaparta aiareOpbl, 3HAHUH U YMEHHHA, HEOOXOIUMBIX
JUIS peIlieHus] TUIIOBBIX aNre0panyecKux 3ajaad,

— (QopmupoBaHue anreOpanyuecKoil KylIbTypbl, HEOOXOAUMON OyIyIIeMy YYUTETIO IS
rI1yOOKOTro MOHUMAaHHUS TEOPETHUECKHUX OCHOB IIKOJIBHOTO Kypca MaTeMaTUKH;

— (dopmupoBanue mpodeccHoHATEHON MPEIMETHOW HAPABICHHOCTH 3HAHUM, YMEHUN H
HABBIKOB, IMOJTYYEHHBIX [IPH U3yYEHUH TUCIUIUIUHBI.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuiuinHa OTHOCUTCS K 00s13aTeNibHON yacTu npodeccroHansHoro nukia (51.0.05.03).
OOnacteio  MPO(eCCHOHAILHON  JICATENIBHOCTH ~ 0aKallaBpOB, Ha KOTOPYIO OpPHUEHTHUPYET
TUCIUIIINHA «AJredpay, BIsieTCs 00pa3oBaHue.

OcBoeHWE  IUCIMIUIMHBI TOTOBHUT K paboTe CcO  CIEAYUMMH  OOBEKTaMHU
poeCCHOHAILHOM IeATEILHOCTH 0aKaIaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BuUTHE,

— 00pa3oBaTeNbHBIC CHCTEMBI.

[MpodwibHOM IS JaHHOW JHMCIUIUIAHBI SIBISETCS TPOQECCHOHANbHAS NIEATEILHOCTh
0akanaBpoOB.

Jiss  OCBOGHHWS JUCHMIUIMHBI CTYJICHTBI HCHOJB3YIOT 3HAHHS, YMEHHS W  BHJIBI
JeSITEIbHOCTH, CGHOPMHPOBAHHBIE B MPOIECCE HU3yUeHHs MpeaMeToB  «Marematukay,
«MupopmaTrka» Ha IPEbIAYIIEM YPOBHE 00pa30BaHMS.

OcBoeHHe MaHHON TUCHHUIUIMHBI SBJISETCS HEOOXOIMMON OCHOBOWM Il M3Y4YEHHUS I10
y4eOHOMY TUIaHY CMEXHBIX C HEKW JUCHUIUIMH. MaTeMaTHUYeCKU aHaiu3, TeOMETPUS;
MOCTICIYIONIUX TUCIUTUTAH: TCOPUS YHCEN U YUCIIOBBIE CHCTEMBI, TEOPHUs QYHKIIUN KOMITJICKCHOTO
MEPEMEHHOT0, UCTOPUS MATEMaTUKH, TEOPETHYCCKHE OCHOBBI WH(OPMATHUKH, HCCIICAOBAaHHUEC
orepanuii ¥ METO bl ONTUMH3AIINHN, CHCTEMBI KOMITBIOTEPHOM areOphl.

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUS IUCHUIIJINHBI

[Ipouecc wu3yuyeHWs JIUCUUIUIMHBI  HampaBieH Ha  (QOPMHpPOBAHUE  CIEAYIOLIUX
KomnemeHuuii.

- CnocobeH NpOoeKTHPOBATh U pEalu30BBIBATh MPOrPaMMy OCHOBHOTO M CpEJHEro oOIIero
oOpa3oBaHus B peaMeTHOH oOnact Marematuka (ITK-1).

B pesynbpTaTe M3y4eHHS AUCIUIUIMHBI CTYEHT JOJIKEH:
3HaTh:
IIK-1.1 - OCHOBBI TIPOCKTUPOBAHUS M pPEATU3ANNHN MPOTPAaMMBbl OCHOBHOTO U CPEIHETO OOIIETO
oOpa3oBaHus B MpeAMETHOM oOmactu Maremaruka (3);

Ymern:

[IK-1.2 - mpoekTHpoBaTh W TPOBOJUTH YYEeOHBIC 3aHATHS IO MaTeMaTHKE, B TOM YHCIE
HCIIOJIb30BaTh METOJBl M CPEACTBA IEJAarOrM4ecKOoro MOHMTOPHMHIA, IO3BOJISIONIME OLEHUTH
CTeneHb C(HOPMUPOBAHHOCTH y OOYy4YalOIIMXCSl KadyecTB, HEOOXOAMMBIX MJis JajbHeHIero
o0yuenus u pazsutus (Y);



Baagern:

[IK-1.3 - Meromamu, mpueMaMu H CHOCOOAMH TPOCKTHPOBAHUS M peaU3allid MPOTrPaMMBI
OCHOBHOTO M CpeJIHEr0 00111ero o0pa3oBaHus B MpeAMeTHON o0nact Marematuka (B).

4. OFBEM JIUCLHUIIJIUHBI U BU1bl YYEBHON PABOThI

OO01mast TpyA0eMKOCTh TUCIUTUIINHBI COCTABISIET 9 3a4eTHRIX SIUHMUII.

Bun yaeOHO# paboThI Bcero CemecTphl

4acoB 1 2 3 4
AyauTOpHbIe 3aHATHUS (BCEro) 122 26 32 30 34
B Tom umncne:
Jlexuunm (JI) 52 10 16 10 16
[Tpaktuyeckue 3ansatus (I13) 70 16 16 20 18
Cemunapsl (C) - - - -
JlaGopaTopHsbie paboTsr (JIP) - - - -
CamocrositesibHas padora cryaentoB (CPC) (Bcero) 148 55 40 6 47
B ToMm gucie:
IToaroroBka K NpaKTUYECKUM 3aHATUSIM 30 10 10 - 10
KomtoxkBuym 30 10 10 - 10
Teopernueckuii onpoc 30 10 10 - 10
WNuauBuayanbHOE JOMAIIHEE 3a/laHue 30 10 10 - 10
HTOroBbIii (CeMECTPOBBIN) TECT 28 15 - 6 7
[TonroroBka K ayJUTOPHBIM IPOBEPOYHBIM - - - - -
(KOHTPOJILHBIM) paboTam
Bus npomexyTouHOM aTTecTanuu - OK3. 3au. 3au. JK3.
DK3aMeH 54 27 - - 27
OO01mmast TpyT0eMKOCTh B Yacax 324 108 72 36 108
OO6m1ast TpyI0EMKOCTh B Yacax B 3a4E€THBIX €IMHHIIAX 9 3 2 1 3




5. COAEP KAHUME IUCIHUIIJINHBI
5.1. Coneprkanue pa3aesoB (MOayJieid) U CIATIIIAHBI

1 kypc, 1 cemectp

Ne
n/n

HaunumenoBanue
pa3aena (MoayJin)
JTUCIHHUILINHEI

Conep:xanue

JIeMeHTbI Teopuu
MHOK€eCTB 1 JIOTHKH

Boicka3biBaHuA; JOornvyeckKmue onepauuu HaJ
BbICKa3bIBaHUAMH. [lOoHATHE BBICKA3LIBAHUS, JIOTHMYCCKUC
onepaludy HaJl BbICKa3blBaHUAMHU. DopMyibl JIOTHKH
BBICKA3bIBAaHUM; TAaOMUIBI MCTUHHOCTH; PaBHOCHJIbHBIC
bopmyIIsI, OCHOBHEIC PaBHOCUJILHOCTU JIOTUKH
BBICKA3bIBAHMI.

MHuo:xecTBo. Onepauuu HaJx MHO:KeCTBaMH. MHOXXECTBO.
[TogmuoxkecTBO. Omepanuu HaJa MHOXKECTBAMH;, OCHOBHBIC
CBOICTBa Oneparuii.

Ipeaukarsl. KBanTopbl. 3anuch MaTeMaTH4YeCKHX
yTBepxaeHuid B BuAe (OPMYJ JOTHKH MPeINKaTOB.
[Ipenukarel. Omnepanuu Hajx npeaukaramMd.  KBaHTOpPBI
OOLTHOCTH M CYIIECTBOBAHUA. 3alMUCh MaTeMaTHYECKHX
YTBEp)KIeHH B Bue (popmylt Joruku npenukaros. ObparHas
Y MPOTHBOTIOJIOXKHAS TeopeMbl. Heobxoaumoe 1 J0CTaTOYHOE
ycioBHsl. Bubl KOCBEHHBIX JTOKA3aTeJIbCTB

buHapHble OTHOIIEHUA
U 0TOOpaKeHu sl

bunapuble oTHOmIEeHHs. buWHApHBIE OTHOIIEHUS Ha
MHOKeCTBe U UX cBOMcTBA. buuHapHbie OTHOIIEHUS; 00JIaCTh
ompezeneHusi, o0JacTb 3HAUYEHUH OMHAPHBIX OTHOIICHUU.
Crioco0b1 3amaHusi OMHAPHBIX OTHOLICHWH; rpad u Trpadux
OuHapHBIX OTHOIIEeHUH. OTHOIIeHHe, OOpaTHOE aHHOMY.
OTHOIICHUST HA MHOKECTBE M X CBOMCTBA.

OTHomeHnne 3KBUBAJIEeHTHOCTH. OTHOIIEHHE OPSAKA.
OTHOIIEHNE SKBUBAJEHTHOCTH; KJIACCHI SKBUBAJEHTHOCTH W
dakTop-MHO)ecTBO. [loHATHE pa3OueHus; CBsI3b OTHOILICHUS
HKBUBAJICHTHOCTH, 3a/IaHHOTO Ha MHOXKECTBE, C pa30ueHUuEM
3TOro MHOXecTBa. OTHOILIEHHE NOPSJKa; YHOPSI0YEHHBIE
(cTporo, HECTPOTO, YACTUYHO, TUHEHHO) MHOXKECTBA.
OTtobOpaxenue (pynkuus); BH/IBI 0TOOpaKEHUH.
YactuuHoe otoOpaxenue. Otobpaxenue (QyHKLHSA); BUJBI
O0TOOpaXeHHI: WHHEKTUBHOE, CIOPHEKTUBHOE U OWMEKTHBHOE
otoOpaxkeHusi. OOpaTtHOe OTOOpakeHHE; HEO0OXOAUMOE W
JOCTaTOYHOE  YCJIOBHE  OOpaTUMOCTH  OTOOpa)KeHHs.
B3anmHO0O1HO3HAYHBIE OTOOpaKEHUSI u MOIIHOCTH
MHOECTB; CUETHBIE  MHOXECTBA. Kommno3unus
0TOOpaKeHUH.

Aure0pb1

bunapusbie ajredpanyecKue onepaunuu. I'pynna.
Hoarpynna. I'omomop¢puzmbl U H30MOp(PHU3MBI T'pPyIII.
bunapubie anreOpanyeckue oOmepanuy; BHIbI OWHAPHBIX
onepanuii. [loHsTHe anreOpbl, anreOpPanvecKol CHUCTEMBI.
['pynna, npumepsl rpynin; aAIuTUBHAS U MYJIbTUILNTUKATUBHAS
dbopmbl 3anucu Tpynmn. Ilpocreiimme CBOWCTBAa TPYIIIIHL.
[loarpynna; npumepbl HOATPYIIT; KPUTEPUNA MOATPYTIIIHL.




Cucrema HATYPAJIbHBIX yuceJs. puanun
MaTeMaTH4ecKoi MHAYKIUM. CrcTeMa HaTypaJIbHbIX YHACET;
akcuoMmbl Ileano. IIpuHUOMO MareMaTHYECKOW WHIYKLIHH.
Meron MaTeMaTHYeCKOU WHIYKIUU KaK METOJ
JI0Ka3aTeNNbCTBA YTBEPKACHUM U €ro pa3HOBUIHOCTH.
Koabuno. Ilpocreiimue cBoiictBa Kojbua. Koabmo mesbix
yucesa. Konpuo; npumepst kosen. Konbllo IEnbIX YHCen;
OTHOILIEHUE JIETUMOCTH B KOJIbLE LIEJBbIX YUCEN; TEOpeMa O
JIeJIeHnH ¢ ocTaTKoM. OTHOIIEHHE CPABHEHMSI T10 MOYJIIO 711 B
KOJIbLIE LEJIbIX YMCEJN; KJIACChl BBIYETOB [0 MOIYNIIO 11,
KOJIBIIO KJIACCOB BBIYETOB Zm. [IpocTeiinme cBoNCTBa KOJIbLIA.
[ToaKonbI0 JAaHHOTO KOJbIIA.

ITose. Ilpocreiimme cBoiicTBa mous. OrnpenencHue MO,
pUMephl MoJield. Zp Kak NpUMep KOHEUYHOTO HEYUCIOBOTO
nosist. IIpocreiimume cBolcTBa 1OJA; OTCYTICTBUE B IIOJIE
JenuTeNne  Hyusl. [Toxnoue; pacuiMpeHre  MoJsl.
Ynopsno4eHHbIE MO

ITosie kommIekcHBIX uMceld. AJaredpamueckasi ¢opma
KOMILIeKCHOro umcaa. Ilocrpoenune nons C, sBisromerocs
pacliupeHHeM IoJsl JIeMCTBUTENbHBIX uucel R u  ero
MUHUMANBbHOCTh. AnreOpanyeckas ¢opmMa KOMILIEKCHOTO
yrcia. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAMHATHON
mwiockoctd. Onepauuy HaJ KOMIUIEKCHBIMU 4YHMCIIaMU B
anrebpandeckoit popme.

Tpuronomerpudeckass ¢opMa KOMILUIEKCHOTO YHCJIA.
Tpuronomerpudeckas  QgopmMa  KOMIUIEKCHOTO  YHCIIa;
YMHOXXEHHE W JIeJICHUE KOMIUIEKCHBIX YHCEJI, 3a/JaHHBIX B
TPUTOHOMETPUYECKOMN dopwme. I'eomerpuueckas
MHTEpIpeTalus onepaunii HaJl KOMIUIEKCHbIMH YUCIaMHU.
KopHu N-Hoii cTeneHn U3 KOMILIEKCHOT0 ync/ia. Kopau u3
equHuIbI. KOopHU N-HOM cTENEHW U3 KOMIUIEKCHOTO 4YHCIIa;
reoMeTpuueckoe H300pakeHHe KOpPHEM Ha KOMIUIEKCHOU
wiockocTd. KopHM W3 €IMHHIBI;, CBOMCTBAa KOpHEH N-HOU
CTENEHM U3 €JAMHHULIbI; IEPBOOOpa3HbIE KOPHU N-HOW CTENEHU
U3 €JVHUILIBI.

1 kype, 2 cemecTp

Ne | HanmenoBanue Conep:xanne

n/m | pasgena (Mmonmy.Jist)
AUCHHUILIMHBI

4. | Apudpmeruueckoe ApudmMernyeckoe N-MepHOE BEKTOPHOE IPOCTPAHCTBO.
N-mepHoe  BekTOpHOe | IloHATHE CHCTEMBI JIMHEHHBIX YPABHEHHIA.
NPOCTPAHCTBO U | ApupmMernueckoe N-MEepHOE BEKTOPHOE MPOCTPAHCTBO.
CHCTEMBI JuHeiiHbIx | [Tonstue cucrembl nuHeWHbIX ypaBHeHudr (CJIY) u eé
ajredpanyecKux peuieHus; PaBHOCHJIbHBIE CJIY. DneMeHTapHbIe
YPaBHeHHI npeoOpa3oBaHUsl CHUCTEMbI; OOpPaTHUMOCTb BIIEMEHTapHBIX

MpeoOpa3oBaHU;  PABHOCWJIBHOCTH  JIaHHOM  CHUCTEMBI

nuHeWHbIX ypaBHeHMM u CJIY, momydeHHOM W3 NaHHOU B
pe3ynbTaTe HEenoYKy 3JIEMEHTapHBIX TPe00pa30BaHUN.
Pemenue ciay MeTO0M 10CJIeJ0BATEJIbHOI0
HCKJIIYEeHUS HeM3BeCTHBIX (MeToaoM I'aycca).




Pemenne CJIY MeTOIOM IOCIIENOBATEIIBHOIO HMCKIIOUCHUS
HEU3BECTHBIX (MeTozom l"aycca). PaBHOCHIIBHOCTB
npou3BoabHON CJIY cucreMe, UMEIOIEH CTYNEHYAThIA BUL.
HccnenoBanue cucteMbl JHUHEHHBIX YpPAaBHEHUH 10 BUIY
cryneHuyaroi CJIY, momyueHHOW W3 AaHHOM B pe3yJsibTare
LIETIOYKHA DJIEMEHTapHBIX TpeoOpa3zoBanuil. OTHOPOIHBIC
CJIY; cBolictBa pemenuit onnopoanoun CJIY.

JInHeliHAsT 3aBHCHMOCTh H HE3aBHCHMOCTL CHCTEMBI
apu(pMeTH4eCKUX N-MEPHBIX BEKTOPOB.

JlmHeiiHas 3aBHCHMOCTH W HE3aBHCHMOCTH  CHCTEMBI
apu(pMeTHYECKUX N-MEPHBIX BEKTOPOB; CBOWMCTBA JMHEHHOMN
3aBUCUMOCTH W  HE3aBUCHUMOCTH; KPUTEPUM JTMHEHHOMN
3aBUCUMOCTH, YCHUJICHHBIH KpUTEpUH. OKBHUBAJCHTHBIE
CHUCTEMBbI BEKTOPOB.

ba3uc U paHr KOHe4YHO# cHcTeMbl apupMeTHYECKHX N-

MEPHBIX  BEKTOPOB.  ba3uc  KOHEYHOW  CHUCTEMBI
apu(MeTHYECKNX  N-MEpHBIX  BEKTOPOB; TeOpeMa O
CyILIECTBOBAHUH Oas3uca KOHEYHOMU CUCTEMBI

apu(pMeTHYecKuX N-MEpHBIX BEKTOpPOB. PaHr KoHeyHOMH
CHCTEMBI apu(pMETHYECKUX N-MEPHBIX BEKTOPOB; CBOWMCTBA
paHra.

Crpoueunblii paHr MaTpuubl. Beluncienue cTrpoye4yHoro
PaHIa MaTpUUbI NIPUBEJCHHEM K CTYIICHYATOMY BHAY.
CrtpoueuHsblit paHr MaTpPULBI. DnemMeHTapHbIe
npeoOpa3oBaHuss ~ CTPOK  MaTpHlbl;  HEU3MEHAEMOCTh
CTPOYEYHOTO0 paHra IpHU 3JIEMEHTAPHBIX NPeoOpa30OBaHUSIX.
Matpunbl  CTyNEHYaToro  BUJA;  CTPOYEYHBIM  paHT
CTYIIEHYaTOM MAaTpHLbl; BBIYMCIEHUE CTPOYEUHOIO paHra
MaTpHUILIbI IPUBEJEHUEM K CTYIIEHUaTOMY BUY.

PaBeHCTBO CcTpPO4YE€YHOr0 ¥  CTOJOLOBOIO PaHIOB
matpuubl. Kpurepnii coBmectHoctu CJIY. CronGuoBsiii
paHr MaTpUlbl; HEU3MEHSIEMOCTh CTOJIOLIOBOTO paHra
MaTpulbl TpPH D3JIEMEHTapHBIX MNpPeoOpa3oBaHUSAX CTPOK.
PaBeHCTBO CTPOUEYHOIO U CTOJIOII0BOTO PAaHTOB MaTPHUIIBI.
Kputepnii coBmectHoctn CJIY (Kponekepa — Kamnennn).
Onnoponnsie CJIY; ¢yHmaMmeHTanbHas cUCTEMa peHICHUMN
onHopoaHoi CJIY. CBs3p MeXny pelIEeHUsIMU HEOTHOPOJAHON
U aCCOLMMPOBAHHOW C HEW OJHOPOIHOW CHCTEMBI JIMHEHWHBIX
YPaBHEHHUH.




Marpuubi
onpeaeanuTe

Martpunsl. Onepanmn  Hag wmarpunamu. Ilonstue
MaTpULbl; 4YacTHble BUAbl Marpul. Omnepanuu  Hax
MaTpullaMy;  CBOMCTBA  ONEpallMii  HAJA  MaTpHUIIAMHU.
TpancnionnpoBanue MAaTpHILL; CBOICTBa onepauuu
TPaHCIIOHUPOBAHMSL.

OoOpaTumblie MaTpulibl. BblunciieHrne 00paTHOM MaTpPUIIbI.
Matpuunblii MeToa pemenust CJIY. OOpatumbie MaTPUIIBL.
OneMeHTapHble MAaTPULBI; BUABI DJIEMEHTAPHBIX MAaTPHII.
CBOMMOCTh 3JIEMEHTApHBIX MpPeoOpa3oBaHUl MaTpPUIBI K
YMHOXXCHUIO €€ Ha HEKOTOPYH0 JJIEMEHTAPHYIO MAaTpPHILY.
YcnoBust odparumocti Matpuil. IlpencraBinenue oOpatumoit
MaTpULlbl B BUJIC IPOU3BEICHUS DJIEMEHTapHBIX MAaTpHII.
Bbuucnenne oOpatHoi Marpumbl. MaTpUuHBIA — METOX
pewenus CJIY.

IlepecranoBku. IloacranoBku. I'pynnma mnoacraHoBOK
crenmeHu n. lloHATMe mepecTaHOBKM U3 71 DJIEMEHTOB.
NHBepcun B nepecraHOBKe. UYETHOCTH IEPECTaAHOBKH.
[lonATne  NOACTAaHOBKM  n-HOM  CTENEeHH.  UYeTHOCTh
nojcTaHoBKU. IlpousBenenue (KOMIO3MLKSA) MOJCTAHOBOK.
['pynna noxcraHoBOK (CHMMETpHUUECKas IpyIa) CTEIEHH A.

Onpeneauresib KBaApPaTHOW MaTtpuubl. BbluucieHnue
onpexpeaurens. Ilonartue  ompepenurens — KBaApaTHOU
MaTpHLIBI. CpoiictBa  omnpepenutend.  MuHOpel U
anredpandeckue AonoyHeHus. Pasioxenue onpenenurens mno
JIEMEHTaM CTPOKM U cTojOua. Berumciienue omnpenenutens
KBaJPaTHOM MaTPHULBL.

Omnpenenutesnp npousBeneHus: mMarpuil. [loHstue munOpa K-
TOTO Mopsiika MaTpuuel. Teopema o panre marpuusl. Bropon
crioco0 BbIYMCIEeHUs oOpaTHoW Marpuibl. Metox Kpamepa
qutst pemenus CJTY.

AOcTpakTHBIE
BEKTOPHbBIE
NPOCTPAHCTBA

BekTopnoe mpocrpancrBo. IloampocrpancrBo. Basuc u

pa3sMepHOCTh KOHEYHOMEPHOIo BEKTOPHOI'0
npocrpancrea. Uzomop¢u3m BeKTOPHBIX NIPOCTPAHCTB.

BekropHoe IIPOCTPAHCTBO; IIPUMEPHI BEKTOPHBIX
MPOCTPAHCTB; MpoCTeNIImne CBOICTBa BEKTOPHBIX
MIPOCTPAHCTB. [ToampocTpaHCcTBO; KpUTEPUI

MOANPOCTPAHCTBA; CyMMa U MpsiMasi CymMma MOJIPOCTPAHCTB.
Jluneiinas obosouka. baszuc u pa3mMepHOCTh KOHEYHOMEPHOTO
BEKTOPHOI'O MPOCTPAHCTBA; CBOMCTBA Pa3MEPHOCTH; MEPEXO]
oT onxHoro Oasuca kK apyromy. M3zomophus3m BEKTOPHBIX
MIPOCTPAHCTB OJUHAKOBON Pa3MEpPHOCTH.

BekTopHOe NMPOCTPAHCTBO €O CKAJISIPHBIM YMHOK€HHEM.
EBKJIN10BO BEKTOPHOE POCTPAHCTBO.

BekTtopHoe TPOCTPAaHCTBO CO CKAJISAPHBIM YMHOXKEHUEM.

OproroHanbHas cucTemMa BEKTOPOB. IMpormecc
OPTOTOHAJTU3AIUH. OpToroHanibHOE  JIOTIOJIHEHHE K
MOJITPOCTPAHCTBY.

EBknMmoBO BeKTOpHOE MpocTpaHcTBO. Hopma Bekropa.
OpToHOpPMUPOBaHHBI  0a3Mc  €BKIWAOBAa IPOCTPAHCTBA.
N3omopdusm  eBKIMIOBBIX  MPOCTPAHCTB  OAMHAKOBOMU
Pa3MEpPHOCTH.




7. | JInHeliHbIe oNepaToOPbI

JIuHeiiHble O0OTOOpa’keHHMS] M ONEPaTOpPbl BEKTOPHBIX
NMPOCTPAHCTB. Martpuna JIMHEIHOTr 0 omeparopa.
JluneiiHble  OTOOpaK€HUSI W ONEpPaTOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3a/laHue JIMHEHHOTr0 0TOOPa’KEHUS C IOMOILBIO
o0pa3oB  0a3uMCHBIX BEKTOpOB. Marpuma JIMHEHHOTO
orneparopa. CBsi3b MeXAy KOOPAMHAaTHBIMH CTOJOLAMU
BekTOpoB x U ¢(x). CBA3bp MeXIy MaTpULAMH JTHHEHHOTO

oreparopa OTHOCUTEIBHO Ppa3IUuYHBIX Oa3zucos; mojgolue
MaTpHIL.

Oobs1acTh 3HAYEHM I ¥ PAaHT JIMHEHHOT0 onepaTopa. Slapo u
AedekT JIMHEHHOro omeparopa. AJredpa JIMHeHHBIX
oNepaTopoB  BEKTOpPHOro  mnpocrpaHcrBa.  OOnacth
3HaYeHUH W paHT JIMHEHHOro omeparopa. Sapo u nedexr
JIuHeWHoro oneparopa. OGpaTuMble IMHEHHbIE ONepaToOphI.
Anrebpa NMHEWHBIX ONEPATOPOB BEKTOPHOI'O MPOCTPAHCTBA.
N3omopdusm anreOpbl JIMHEHHBIX ONEPaTOpPOB U IOJHOU
MaTpUYHOM anreopsbl.

CoOcTBeHHBbIE BEKTOPbI M COOCTBEHHbIE 3HAYCHHS
JuHeliHOro  omeparopa. (CoOCTBEHHBIE  BEKTOPHl U
COOCTBEHHBIE 3HAYEHUs JUHENHOT O oreparopa.
XapakTepucTuyeckoe ypaBHEHHE. JIMHEMHBIE ONIEpaTopsl C
IIPOCTBIM  CIIEKTPOM. YCIOBHS, INpPU KOTOPBIX MAaTpHLa
1o700Ha JMaroHaJbLHON MaTpuIIe.

2 Kypc, 3 ceMecTp

Ne ni/m HanmeHoBanue
pasjiena (Mmony.ist) Conep:xanue
AUCHUILINHBI
8. JIEeMEHTBI Teopuu | llomyrpynnel. I'pynna moacTraHoBOK Ha MHOKeCTBe
rpynn M. Teopema Koau. Ilomyrpynmel.  MoHOMIEL

OO6001IeHHBI 3aKOH aCCOIMAaTUBHOCTH IS MOJIYTPYII.
[Togrpynnel. I'pynma MOACTAaHOBOK N-HOM  CTENECHM.
I'pynna noxcranoBok Ha MHOkecTBe M. Teopema Kanu.
OTHolleHHe CpPaBHEHUSI MO0 MOAIpynme U  ero
cpoiicrBa. HopmaJsbHelili geaurensb. Pakrop-rpynmna.
OTHOIICHUE CpaBHEHUs IO TOATPYIINE U €ro CBOWCTBA.
IIpaBbie U neBble cMexHBIE Kiacchl. Teopema Jlarpanka
n ee ciuexncreusa. HopmansHeli nenurens. Kpurepuii
HOpMaJIBHOTO Jenutens. Gakrop-rpymnmna.
I'omomopdusmbl u usomoppusmsl rpynmn. Teopema 00
ynumopuzmax aaa  rpynn.  ['omomopdusmbl U
nzomophusmsl rpymi. Aapo romomopdusma. Teopema 06
snuMopdu3Max I rpyI.

IHopsinok 31ementa rpynnbl. [lukanyeckue rpynmsl.
ITopsimok aneMeHTa rpymisl, €ro cBorcTaa. Llukinueckue
TPYIIIBI, UX onucanue. [loarpynnsl NUKINYECKUX TPYII.
N3omopdu3mM  OECKOHEUHBIX  IUKIMYECKHX  TPYII;
M30MOpP(MU3M KOHEYHBIX [HUKIMYECKUX TpPYHI OJHOTO
HOpsIIKA.




JJ1eMEeHThI
KOJIeL]

Teopun

Nneansl koabna. CpaBHeHUs] H KJacchl BbIYETOB 10
ugeaay. Ompenenenne wuaeana Kojiblia, IPUMEPHI
uaeanoB; kpurepuil ugeasa. Cymma U IepecedeHHe
uncanoB. OTHOLIEHHE CPaBHEHUS IO MJEaly B KOJbLE U
ero cBoicTBa. OrmpeneneHne W CBOWCTBAa KJIACCOB
BBIUETOB I10 UACATY.

®akrtop-koiabuno. Teopema 00 3numMoppuzmax s
KoJiel. Buael koJelr.

CymMMa M IpOM3BEIEHUE CMEXHBIX KJIACCOB KOJbIa IO
uzneany. Teopema o ¢akTop-koibie. Mopdusmsl KoJjel.
SAnpo romomoppuszma. Teopema 00 smmumopduzMax s
Kosiel. Buapl koser: o0yacTh ILEJOCTHOCTH, KOJbIIO
TJIABHBIX MJICAJIOB, (haKTOPHAIIbHBIC M €BKIIUIOBBI KOJIBIIA.

4

Cemectp

10.

MHuoro4/1eHsbl

Kogb1io MHOro4/jieHoB OT OJHOW TNepeMeHHOl Haj
00,1aCTHI0 I[EJIOCTHOCTH.

Konbito MHOro4wieHOB OT OJHOW TIEPEMEHHON Hajg
00J1acThI0  1EIOCTHOCTH. (OTHOIIGHHE ACIMMOCTH B
KOJIbLIE MHOTOWICHOB. JlejieHne MHOrowieHa Ha JABYYICH,
teopemMa besy. KopHu MHorounena; HauOosblee
BO3MOYKHOE YHCJIO KOpHEH MHOTroudjieHa Haj 00JacThIO
LENOCTHOCTU. Anrebpandyeckoe ©  (yHKIHMOHAIBHOE
PaBEHCTBO MHOTOWICHOB HaJl OECKOHEYHOH O00JacThiO
LIEJIOCTHOCTH.

Ko/1b110 MHOTO4YJIEHOB HAJ1 MOJIEM.

Kosb1io MHOrOUuI€HOB Haa nosiem. Teopema O JeIE€HUH C
octatkoM. Hanbopmmii 00U JeIUTEIh MHOTOUYJICHOB;
anroput™ EBxnmna; nuHenHoe pasnoxkenne HOJ[ nByx
MHOTro4JeHOB. HaumensIiee ob1iee kpaTHoe.
HenpuBoaumble Hajg JAAaHHBIM MOJe€M MHOTOYJIEHBI.
DOaKkTOPUATBHOCTD KOJIbIA MHOTOYJICHOB HA/I IOJIEM.
[IpuBoguMBIE W HENPUBOAMMBIC HAJl JAaHHBIM TOJIEM
MHOTOWIEHBI. Pa3iokeHne MHOrowieHa B MPOU3BEICHUE
HOPMHPOBAHHBIX HEMPUBOANMBIX MHOKHUTEIICH.
dopmanbHas TPOW3BOAHAS  MHOTrowIeHa; (opmyna
Tennopa. KpaTHele KOpHH MHOTOUJIEHA.

Ko/1b110 MHOTO4/1I€HOB OT HECKOJbKHMX IepeMeHHBbIX.
OnpeneneHne KoJiblla MHOTOYIEHOB OT HECKOJBKHX
nepeMeHHbIX. PaKTOPUATBHOCTh KOJbLIA MHOI'OYJICHOB
OT HECKOJBbKHUX IepeMEeHHbIX Haja mnoneMm. CreneHb
OJHOYJICHA. Jlexcukorpaduueckoe YHOOPSIAOUYECHUE
OJHOYWIECHOB M €ro CBOWCTBA. Bpicmuii  4ineH
MIPOM3BEICHUS JIBYX HEHYJIEBBIX MHOTOWICHOB.
CumMeTpuyeckne MHOro4ieHbl. OCHOBHasi TeopeMa 0
CHUMMETPHUYECKUX MHOTI'OUYJIEeHAaX. Onpenenenne
CUMMETPUYECKOTO0 MHOTOWIEHa. JIeMMa o BBICIIEM YJIeHE
CHUMMETPUYECKOr0 MHorouwjieHa. OCHOBHasg TeopemMa o
CUMMETPUYECKUX MHOTOWIeHaX. [IpakTudeckuii crocoo
BBIPAXKEHHUSI CUMMETPHUYECKOIO  MHOTOWIEHAa  4Yepe3
3JIEeMEHTapHbIE CHMMETPUYECKHE.




Anredpanyeckass 3aMKHYTOCTb MOJSI KOMILJIEKCHBIX
yuces. Jlemma o MHOrowieHe 06e3 CBOOOIHOIO HJIEHA.
Jlemma o Bo3pacTaHMM MOAYJs MHoroudieHa. Jlemma
Hanambepa. OcHoBHas Teopema anreOpnl. PasmoxeHue
MHOrOYJ€Ha HaJ II0JIEeM KOMIUIEKCHBIX 4YHCEl B
MPOU3BEJCHUE JIMHEHHBIX MHOXUTeNnen. DopmMyiibl
Buera.

MHoro4/jieHbl OT 0/IHOIi MepeMeHHO# Hax moJsaMH R u
Q. ConpskEHHOCTh MHHUMBIX KOpPHEW MHOTOWIEHa C
JNeHCTBUTENbHBIME KO3 duuuentamu.  PaznoxxeHue
MHOrO4YJ€Ha HaJ II0JeM JEHCTBUTEIbHBIX YHCEN B
IIPOU3BEJICHUE HEIPUBOANMBIX MHOXHUTEJIEH.
MHorouseHsl Haj M0JEM palMOHAIbHBIX yncen. Llenslie u
pauMoOHalbHBIE  KOPHM  MHOTOWIEHA C  LEJIbIMHU
KO3 PHULIHEHTaAMH. Kpurepuii HENPUBOJUMOCTHU
Dli3eHUITeHA.

Pemienue ypaBHeHU#l TpeTbeil H YeTBEPTOM CTENEHU.
Pemenne ypaBHEeHMII TpeTheil cremeHH MO (opmyrnam
Kapmano. Pemienne ypaBHEHUI YETBEPTOM CTENEHH
MeroaoM Peppapu.

11.

Pacmupenust moJsiei

AnredOpanyeckue W TPAHCHEHJAEHTHbIe  YHCJA.
CTpoeHne mpocToro ajarefpauvecKoro pacimimpeHHs
MOJIsl.

AnreOpanyeckuii  HaJa  TOJIEeM  JJIEMEHT H  €ro
MUHHUMAaJIbHBIN MHOTOYJICH; HEMPUBOJAUMOCTD
MUHUMAJIBHOTO MHOTOWIEHA; CTENEHb ajIredpandyeckoro
HaJ 10JIeM 3JeMeHTa. Teopembl O CTPOEHHUU MPOCTOro
anreOpandeckoro pacmupernus moyist. OcBoOOXKIEHUE OT
anreOpandyeckol HMppalroHaIbHOCTH B 3HaMEHaTese
Ipoowu.

YciaoBue pa3peminMOCTH YPaBHEHHH TPeThel CTeNneHu
B KBaJpaTHbIX paaukaiax. [lonstue paspemmmoctu
yYpaBHEHUsT B  KBaJ[paTHBIX  paauKanax. YCJIOBHUE
pa3pelIMMOCTH  YpaBHEHUW  TPETbEH  CTENEHU B
KBaJpaTHBIX paaukanax. [lpuMepsl reomMeTpuuecKux
3a/1ay, CBOJAILLMXCSA K ypaBHEHUSM, HEpa3pellMMbIM B
KBaJPATHBIX paguKaiax.




5.2. Pa3aesbl TUCHHUILIMH U BUABI 3AHATHI

B ToM uncJe B

Ne | HammeHnoBaHue pa3sjeia JlekL. IIpakr. HHTEPAKTHBHOMR CPC Bce-
n/n | IMCUMIIMHBI 3aH. ro
¢opme (uac)

1. DJIeMeHTbI TEOPHH MHOKECTB 6 6 24 30 42
U JIOTHKHU

2 BunapHble oTHOLIEHHUS U 4 10 2y 25 39
0TOOpaKeHUusl

3. Ix3amen - - - - 27
Bcero B 1 cemecrpe: 10 16 4 55 108
B mom uucne 6 JEKI IPaKT
UHMEPAKMUBHOU hopme 2 2
Apudmernuyeckoe N-mepHoe

4. BEKTOPHOE MPOCTPAHCTBO U 4 4 24 10 18
CHUCTEeMbI JINHEHHBIX
ajredOpanyecKknx ypaBHeHH I

5. Matpuusl 4 onpeaeTuTe 4 4 - 10 18

6. AOCTpaKTHbIE BEKTOPHbIE 4 4 ) 10 18
NPOCTPAHCTBA

7. JluHeitHbIe onepaTopbl 4 4 - 10 18
3auem - - - - -
Bcero Bo 2 cemecTpe: 16 16 2 40 72
B mom uucne 6 JIEKII MPAKT.
UHMePaKmMusHoU ghopme 2 0

8. DJIeMEeHTBI TEOPHH TPy 6 10 - 2 18

9. DJIeMEeHThI TeOPUH KOJIell 4 10 24 4 18
3auem ) ) - ) )
Bcero B 3 cemecTpe: 10 20 2 6 36
B mom yucne 6 unmepaxmuenoii JIEKIT MPAKT.
Gopme 0 2

10. | Muorounens: 8 8 - 27 43

11. Pacumpenus nmoJseu 8 10 - 20 38
IK3amen ) ) - ) 27
Bcero B 4 cemectpe: 16 18 - 47 108
B mom uucne 6 unmepaxmugHotl JeKIT MPAKT.
dopme - -
Ik3amennl ) ) ) ) ) 54
Bcero: 52 70 48 148 | 324

B ToM yuciie, HCOJIb30BAHNE HHTEPAKTHBHBIX (popM, JeKIT MPAKT.

TeXHOJIOT Uil 24 24




Jlexknun

Ne
n/n

HauMmenoBanue

paszjiena

(MoayJisi) TMCUMILIUHBI

Conep:xkanue

Jlekuuu

— 1 kypc, 1 cemectp

J1eMEeHThI TCOPHUH MHOKECTB

H JIOTUKH

BeickasbiBaHMs; JIOTMYECKHE ONepauuM Hajl
BbICKA3bIBAHUAMHU.  [loHATHE  BBICKA3bIBaHMUS;
JOTUYECKHE  ONEpallMM  HaJ  BBICKA3bIBAHUSIMM.
DopmyJibl JIOTUKH  BBICKA3bIBAaHWH;  TaOJIUIIBI
WMCTUHHOCTH; PaBHOCHJIbHBIE (OPMYIIbI; OCHOBHBIE
PaBHOCWJIBHOCTH JIOTUKHU BbICKA3bIBAaHUM.

MuoxecTBo. Omnepanmum HaJx MHOMXKECTBAMH.
MuoxkectBo. I[lommHO)kectBO.  Omepanuu  Haj
MHOXECTBAMHU; OCHOBHBIE CBOMCTBA OIEpallnil.

IIpeaukarsl. KBaHnTopsl. 3anuceh
MATEeMAaTHYeCKUX YTBep:KIeHHH B BuIe (opmy.
JOruku mpeaukaroB. [Ipeauxatsl. Onepanuu Haj
IIPEIUKATaMHU. KsanTtops! o0IIHOCTH "
CYyILIECTBOBAHUS. 3anuch MaTeMaTHYECKHUX
YTBEpXKIEHUH B Buje (HOpMyJ JIOTUKH HPEIUKATOB.
O6parnas u MIPOTUBOTIOIOKHAS TEOPEMBI.
Heobxonumoe u jpocraToyHoe ycioBus. Bumel
KOCBEHHBIX JOKa3aTEIbCTB

bunapuble  OTHOLUEHUS H

0TOOpaKEeHUA

bunapubie oTHOmeHusi. buHApHBIE OTHOUIEHUS
Ha MHOKecTBe M HX cBoicTBa. buHapHbie
OTHONICHMs;  O0JacTb  OmpeleneHus,  o0JacTh
3HAYeHUH OMHApPHBIX OTHOMmEHUH. CIIocOOBI 3aMaHus
OMHaApHBIX OTHOLIEHUH; rpad MU rpaduk OMHAPHBIX
oTHomieHud. OTHOIIEHHE, OOpaTHOE JaHHOMY.
OTHONIEHUS] HA MHOKECTBE M UX CBOMCTBA.

OTHolmeHHe  IKBUBAJEHTHOCTH. OTHOuIEHHE
nopsinka. OTHOLIEHME DKBUBAJIECHTHOCTH; KJIACChI
SKBUBAJIEHTHOCTU U (akTop-MHO)KecTBO. lloHsATne
pa3OueHus; CBsA3b OTHOUIEHHUS SKBHBAJECHTHOCTH,
3aJaHHOTO Ha MHOXECTBE, C pPa30MEHHEM 3TOTO
MHOecTBa. OTHOILEHUE TOPsIZIKA; YIOPSILOYECHHbIE
(cTporo, HECTPOT0, YaCTUYHO, IUHEIHO) MHOXKECTBA.

OrtoOpaxenue (pyHkums); BHIABI O0TOOpaKEHHIA.
Yactuunoe orobpaxxenue. Otodpakenue (HyHKIHS);
BUJIbI OTOOpa)KEHUI: UHBEKTUBHOE, CIOPBEKTUBHOE U
OouekTrBHOE oTOOpakeHus. OOpaTHOE OTOOpaKeHNUE;
HE00X0/IMMOE M JJOCTATOYHOE YCIOBHE OOPaTUMOCTH
oToOpaxeHus. B3auMHOOTHO3HAUYHbBIE OTOOpaXKEHUS
M MOIIHOCTH MHOXECTB; CUETHBIE MHOKECTBA.
Kommo3surust oto0paskeHwii.




Adaredpsbl

bunapuble anredpauveckue omepanuu. I'pynma.
Ioarpynna. bunapubie anreOpandeckue ONepalny,
BUJbl OuHapHbIX omnepauuil. Ilonstue anreOpsl,
anredpandeckoil cucteMsl. ['pymnna, mpuMepsl rpym;
aIIUTUBHAS W MYJIbTUIUIMKATUBHAS (OPMBI 3aMUCU
rpynn. I[Ipocteiimue cBoiictBa rpymnmnsl. [loarpynna;
MIPUMEPHI OATPYIII; KPUTEPUM MOATPYIIIBI.

Cucrema  HarypadabHbIX  umced. IIpuHnun

MaTeMATHYeCKOM HHAYKIHH. Cucrema
HaTypaJbHbIX 4uceln; akcuoMbl Ileano. Ilpuniun
MaTeMaTUYECKOU 1703010%°9017078 Meton
MaTeMaTHYECKOMI WHIYKIIUU KakK METO]I

JOoKa3aTecJIbCTBa YTBep)KI[CHI/Iﬁ " €0 pa3HOBHUIHOCTH.

Koabno. [Ipocreiimme cBoiicTBa koabua. Koabuo
neabix yucesa. Konbno; mpumepst kosen. Koibno
LEJIBIX YHCEJ; OTHOILIEHHE JEeIMMOCTH B KOJIbIIE
LENbIX YHUCEN; TeopeMa O [EJIEHUU C OCTAaTKOM.
OTHolIEHHE CpaBHEHHUs IO MOIYJIK 7 B KOJIbLE
LENbIX YHCEN; KJIAacChl BBIYETOB IO MOAYIIO M1,
KOJIBLIO KJIACCOB BbIUeTOB Zm. [IpocTeiimue cBoiicTBa
KoJsbla. [1oaKoabI0 JaHHOTO KOJIbLIA.

ITouie. Ilpocreiimme cBoiicTBa nojs. Onpenenexnue
HOJIs; IpUMEphl Mosel. Zp Kak IpHUMep KOHEYHOTro
HeuucsoBoro mnoJdia. Ilpocreiimiye CBOWMCTBA IO,
oTcyTcTBUE B moje aenuteneil Hyns. Iloxmore;
pacipenue nosis. Y nopsii04eHHbIe MOJsl.

ITosie KoOMIJIEKCHBIX 4HCeJN. AJjredpanmyeckas
¢popma kommiekcHoro yuciaa. [locrpoenune nons C,
ABJISIFOLIETOCA PACIIMPEHUEM II0JS TEUCTBUTEIBHBIX
yucen R u ero mMuHUManbHOCTh. AnreOpanyeckas
dbopma  KOMIUIEKCHOTO  yucia.  M3o0paxkeHue
KOMIUIEKCHBIX YHCE] Ha KOOPAMHATHOW IIOCKOCTH.
Onepauuyu  HajJ  KOMIUIEKCHBIMH — 4YHCIaMH B
anrebpandeckoit popme.

Tpuronomerpudeckass ¢opmMa KOMILIEKCHOIO
yucaa. Tpuronomerpuueckas GopmMa KOMIUIEKCHOTO
4YHUCla; YMHOXKEHUE U JIEIIEHNE KOMIUIEKCHBIX YHMCEl,
3aJJaHHBIX B TPUTOHOMETpUUeckoil popme. Dopmyna
Myagpa. I'eomMeTpudeckas HHTEpIPETALNsl ONepani
YMHOXEHUS M  JEJIEHUs HaJd KOMIUJIEKCHBIMU
YUCIIaMHU.

KopHu N-HO# cTenmeHM M3 KOMILIEKCHOIO YHCJIA.
Kopun u3 eaunuubl. KopHu N-HOM creneHu u3
KOMILJIEKCHOTO 4HCIIa; TE€OMETPUUYECKOE
n300pakeHNe KOpHEW Ha KOMILJIEKCHOM IJIOCKOCTH.
Kopau wu3 enuHuIBI; CBONCTBA KOpHEH N-HOMU
CTENEeHH M3 €AUHMIIBI; IEPBOOOpa3HbIE KOPHU N-HOMU
CTEIECHU U3 €IMHHUIIBL.




Jlexknum — 1 kype, 2 cemecTp

Apudpmernyeckoe

N-mMepHoe

BEKTOPHOE€ IMPOCTPAHCTBO H

CHUCTEMBbI

JUHEeHHDBIX

ajre0panvecKux ypaBHeHUH

Apudmernyeckoe N-MepHoOe BEKTOpPHOE
npocrpanctBo. IloHsitue cucremMbl JIMHEHHBIX
ajireOpanyecKux ypaBHeHHUil.

Apudmernueckoe N-MepHOE BEKTOpPHOE
npoctpaHcTtBo.  [loHATHE  CUCTEMBI  JIMHEWHBIX
ypaBHeHur (CJIY) m e€ pemeHus; paBHOCHUJIbLHBIC
CJIY. DnemeHrapHble mpeoOpa3oBaHUsI CUCTEMEI;
0o0paTUMOCTh  DJIEMEHTApHBIX  IPEeoOpa3OBaHUIL;
PaBHOCWJIBHOCTh ~ JTaHHOM  CUCTE€MBI  JIMHEHMHBIX
ypaBueHuid u CJIY, mnonydyeHHOM u3 [OaHHOM B
pe3yJibraTe LETIOYKHU 3J€MEHTaPHBIX
npeoOpa30BaHUIA.

Pemienue CJIY MeTogoM mnoc/ieq0BaTeJbHOIO
HCKJIIOYeHUs1 Heu3BecTHBIX (MeToaoM ['aycca).
Pemenue CJIY  MeromoM  mocneaoBaTeIbHOTO
UCKIIIOYEHHs] HEeW3BeCTHhIX (MeTomoMm [aycca).
PaBHOocunbHOCTH  mpousBosbHOM CJIY  cucreme,
HMEIoLEeH  cTyneH4yateii  BuA.  HMccienosanue
CHUCTEMBl  JIMHEWHBIX  ypaBHEHUM 1O  BUAY
crynenyaron CJIY, mnomydyeHHOM W3 JaHHOM B
pe3ynbTaTe LETIOYKHU AJIEMEHTapHBIX
npeoOpazoBanuil. Opnopomusie CJIY; cBoiicTBa
pemenuit ogHopoanoi CJIY.

JInHeilHasi  3aBHCHMMOCTD M HE3aBHCHMOCTb
CHCTEeMBI apu(pMeTHYECKHX N-MEePHbIX BEKTOPOB.
JIuneiiHas 3aBUCUMOCTb M HE3aBUCUMOCTb CHUCTEMBbI
apu@MeTUYeCKUX N-MEpPHBIX BEKTOPOB; CBOWCTBA
JUHEHHOM  3aBUCHUMOCTH W HE3aBUCUMOCTH,
KpUTEpUN JIMHEMHOW 3aBHCHUMOCTH, YCHJICHHBIN
KpUTEpU. DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.

basuc " paHr KOHEYHOM CHCTEMBI
apugMeTHYeCKUX N-MEpPHbIX BEKTOpPOB. basuc
KOHEYHOM CHUCTEMBl apU(PMETHUYECKUX N-MEpPHBIX
BEKTOPOB; TeOopeMa O CYLIECTBOBaHMM Oa3uca
KOHEYHOM CHUCTEMBl apU(PMETHUYECKUX N-MEpPHBIX
BEKTOPOB. Panr KOHEYHOI CUCTEMBI
apu@MeTHUeCKUX N-MEpPHBIX BEKTOPOB; CBOMCTBA
paHra.

Crpoueunblii paHr marpuubl. Bbrumciaenue
CTPOYEYHOI0 paHra MATPHUbI INPHBEJICHHEM K
CTYNIEHYaTOMY BH]Y.

CrpoueuHblii  paHr  MaTpulpl.  OJIEMEHTapHbIE
peoOpa3oBaHus CTPOK MAaTpPHULbl; HEU3MEHSIEMOCTh
CTPOYEUYHOTO paHra pu 3JIEMEHTapHBIX
npeoOpa3oBaHuAX. MarpHilbl CTYNEHYaToro BH[A;
CTPOYEUHBIM  PAaHr  CTYNEHYaTOM  MaTpHIIbI;
BBIUMCJIEHHE  CTPOYEHYHOIO  paHra  MaTpHIlbl
IIPUBEICHUEM K CTYIIEHYaTOMY BH]LY.




PaBeHCTBO CTPOYe4YHOro M CTOJIOLOBOrO0 PAHIOB
marpunbl. Kpurtepuii coBmectHoctm  CJIY.
CronOuUOBBI  paHT  MaTpHIbl; HEU3MEHSEMOCTb
CTOJIOIIOBOTO paHra MaTPULIBl MPU SJIEMEHTAPHBIX
IpeoOpa3oBaHusAX CTPOK. PaBEHCTBO CTpOYEYHOrO U
CTOJIOIIOBOTO PAHI'OB MATPHIIBL.

Kpurepuii coBmectHoctn CJIY (Kponekepa —
Kanemnu). Opnoponnbie CJIY; (yHmameHTanmbHas
cucreMa pemeHuit ognopoauon CJIY. CBs3p Mexay
pElIeHUsMA HEOJAHOPOIHOW U acCCOLMHPOBAHHOU C
HEl OJTHOPOJHOM CUCTEMBI JIMHEWHBIX YPABHEHUN.

ManI/IHLI U onpeaecJanTe/In

Marpunbl. Onepanuu Hag marpunamu. Ilonstue
MaTpHIlbl; YacTHbIE BUJbI MaTpul. Omnepanuud Haj
MaTpullaMHy; CBOMICTBAa OINEpallMi HaJl MaTpUIlaMHU.
TpaHcrioHMpOBaHUE MaTpPHL; CBOMCTBA OIEpALUU
TPaHCIIOHUPOBAHUS.

Oo0patumble mMaTpuibl. Bbluucienne o0paTHOM
matpunbl. Marpuunblii meron pemenuss CJIY.
OOpatuMble MaTpHIlbl. DJEMEHTAPHBIE MAaTPUIIBL;
BUJIBI  3J€MEHTapHblx  Marpull.  CBOAMMOCTH
AIIEMEHTApHbIX  IpeoOpa3oBaHMM  MaTpUIBl K
YMHOXXEHHI0 €€ Ha HEKOTOPYK 3JIEMEHTAPHYIO
MaTpuLy. VYenosus 00paTUMOCTH MaTpuL.
[IpencraBinenne oOpaTUMOl MaTpullbl B BHIE
IIPOM3BEJICHU 2JIEMEHTAPHBIX MaTpull. Beraucienue
oOpaTHON MaTpuIlbl. MaTpUUYHBI METOJ] pPEIICHUS
CJIV.

IlepecTanoBKH. IMoacTanoBKH. I'pynna
NMOACTAHOBOK cTeneHu n. [loHsATHME mepecTaHOBKHU
U3 n DJJIeMeHTOB. IHBepcuM B II€peCTaHOBKE.
UYetHocTh nepectaHoBKU. [IOHSATHE MOJICTAHOBKH 7-
HOU CTEIICHHU. YeTHOCTH MOJICTAHOBKH.
[TpousBenenre (KOMIO3MIIMS) MMOACTAaHOBOK. ['pymnna
MOJICTAHOBOK (CHMMETpPUYECKasi TPYIIa) CTETICHH 7.

Onpenennrenn KBaJpaTHOM MATpPHUBbI.
Beruuciaenue omnpexeauTeNs. [Tonsatne
omnpenenuTens KBaiapatHoW Marpuipsl. (CBolicTBa
ompenenutens.  MwuHOpHl W anreOpanyeckue
JOTIONHEHNsA.  PasnoxkeHue — ompepenurens IO
AIIEMEHTaM CTPOKM M cTojbOuma. Belumcienue
ONpeAEINTENS KBaAPATHOW MaTPUILIBI.

Onpenenurens mnpousBeneHuss Marpuil. I[loHsTue
MuHOpa K-Toro mopsaka marpunbl. Teopema o paHre
MaTpulibl. BTopoii croco® BblyHcieHus: oOpaTHOMN
matpuuibl. Meron Kpamepa aiist pemenus CJIY.

AOcTpaKkTHBIC BEKTOPHBIE
NPOCTPAHCTBA

BexkTopHoe npocrpancrso. Ilongnpocrpancrso.
BekTopHOE IPOCTPAHCTBO; MIPUMEPHI BEKTOPHBIX
IIPOCTPAHCTB; IMPOCTEHIINE CBOMCTBA BEKTOPHBIX
IIPOCTPAHCTB. [TognpocTpaHCcTBO; KpUTEpUi
MOANPOCTPAHCTBA; CyMMa M IpsAMas  CyMMa
MOATPOCTPAHCTB.




bazuc wu  pa3mepHoCTH KOHEYHOMEPHOTr 0
BEKTOPHOI0 NMpOcCTpaHcTBa. JIuHelHass 000s0YKa.
ba3uc u pa3zMepHOCT, KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; IMEPEXOA OT
OJIHOTO 0a3uca K IPyromy.

HN3omopdpuzm BEKTOPHBIX NMPOCTPAHCTB.
N30oMopdu3M BEKTOPHBIX HPOCTPAHCTB OJUHAKOBOM
pPa3MEpHOCTH.

BekTOopHOEe  MPOCTPAHCTBO €O  CKAJISPHBIM

YMHOKEHHEeM.

BekropHoe IIPOCTPAHCTBO co CKaJISIPHBIM
yMHOXkeHUeM. OpToroHanbHasi CUCTEMa BEKTOPOB.
[Tpouecc OpPTOTOHANIU3ALINH. OproronanbHoe

JOIOJIHEHMEC K IIOAIIPOCTPAHCTBY.

EBK/IMI0BO BEKTOPHOE NMPOCTPAHCTBO. EBKIINI0BO

BEKTOPHOE  IpocTpaHcTBo.  Hopma — BekTopa.
OpTOHOPMUPOBAHHBII 6aszuc €BKJIUI0BA
MIPOCTPAHCTBA. N3omopduzm €BKJIUOBBIX

IIPOCTPAHCTB OJIMHAKOBOM pa3MEpPHOCTH.

JInHeliHbIe OnIepaToOphbI

JInneiinbie oTo0paKeHUs u onepaTopbl
BEKTOPHBIX NPOCTpaHCTB. MaTpuua JIMHEHHOro
oneparopa. JIuHeliHble OTOOpa)k€HUSI U OlEepaTopbl
BEKTOPHBIX HPOCTPAHCTB. 3aJaHHe JIMHEHHOTO
OTOOpaXeHUsI € TIOMOILIBI0 00pa3oB 0a3uUCHBIX
BEKTOpoB. Matpuna smHeiiHoro omeparopa. CBs3b
MCKAY KOOPAWHATHBIMH CTOJI6HaMI/I BCKTOPOB X H
o(x). Csa3p MexIy MaTpunaMu JIMHEHHOTO

oreparopa OTHOCHUTEJIIHO —pa3jMyYHBIX 0a3HCOB,;
1mo1001e MaTpHII.

O0JacTh 3HaYeHUI M PAHT JTHHEHHOI0 oneparTopa.
Snpo u nedexrT JUHEHHOro omeparopa. AJreopa
JIMHEHHbIX onepaTopos BEKTOPHOI0
npocrpancrBa. OOnacTe 3HaueHWH W paHT
JUHEHHOro omeparopa. fAapo u gepexT JTUHEHHOro
oneparopa. O6paTuMble JIMHEHHbIE ONEepaTophbI.
Anrebpa  JMHEWHBIX  ONEPaTOpPOB  BEKTOPHOIO
npoctpaHcTBa. M3omopdusm anredpsl JIMHEHHBIX
OIIepaTOPOB U MOJHON MaTPUYHOMN aJIr€OpBHl..

CoOcTBeHHBbIE BEKTOPBI M COOCTBEHHbIE 3HAYCHUSA
JHuHeliHOro omepatopa. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHHUS JIMHEHHOrO oOmeparopa.
XapaKkTepUCTUYECKOE YpaBHEHHE. JInnennbie
ONEPaTOpPBl C IPOCTBIM CIEKTPOM. Y CIIOBHS, IpPH
KOTOPBIX MaTpHIia 1oo0Ha TMaroHaJIbHON MaTpULe

Jleknun

— 2 Kypc, 3 ceMecTp

DJIeMEeHThI TEOPUH IPYIII

Hoayrpynmsl. I'pynna MOACTAHOBOK Ha
MHokectBe M. Teopema Koinu. [lomyrpynmsl.
Mounouzasl. OO00IIEHHBIH 3aKOH acCOIMaTUBHOCTH
st nonyrpynn. [loarpynnel. I'pynna noacraHoBok
N-HOM cTerneHu. I'pynna MmoACTaHOBOK HA MHOXKECTBE
M. Teopema Kanu.




OTHolleHHe CpaBHEHUs] MO MOATpyNme H ero
cpoiictBa. HopmaiabHblii JgenaurTenb. DakTop-
rpynna. OTHOLIEHHE CpaBHEHUS 110 NOJATPYIIIIE U €TI0
cBorictBa. lIpaBple W JieBbIE CMEXHBIE KJIACCHI.
Teopema Jlarpanxka u ee cineactsus. HopmanbHbId
genutenb.  KpuTepwii  HOPMalbHOIO — JI€TUTEINS.
@akrop-rpynmna.

I'omomoppusmbl u  uszomMopdusmMbl  TrpymIlL
Teopema 00 o3nuMopdusMax aas  rpymi.
I'omomopdusmbl u  uzomophusmbl Tpymi.  Sapo
romomoppusma. Teopema 00 snumopdusmax s

TpYIIIL.

Ilopsaoxk »3aementa rpynnel. [ukianyeckue
rpynnsl. [Iopsnok sieMenTa rpynmnsl, €ro CBOMNCTBA.
[Muknuueckue rpynmsl, ux onucanue. lloarpymmsr
IUKIMYECKUX rpynn. M3omoppusm OecKOHEUHbIX
IUKIUYECKUX  TPYNI; HM30MOPPHU3M  KOHEUYHBIX
LUKINYECKUX IPYNI OAHOIO NOPSIKA.

DJIeMeHThI TeOPUH KOJIell

Hneannl konbua. CpaBHeHHMs U KJIACChl BHIYETOB
no ugeany. OnpeneneHue uaeaia Kojabla, TpUMEpPbI
uaeanoB; kputepuil uaeana. Cymma u mepeceueHue
uaeanoB. OTHOILIEHWE CpaBHEHHS MO HjAeany B
KOJIblle M ero cpoicrBa. OmnpeneneHue U CBOMCTBA
KJIACCOB BBHIYETOB MO HJEaly.

daxTop-kob10. Teopema 06 3nuMoppuzmax ajs
KoJien. Buabl koJierr.

CyMMa ¥ MpOU3BEACHUE CMEXKHBIX KJIACCOB KOJIbIIA
no uzaeany. Teopema o akrop-komnsie. Mophuzmsl
konen.  Slapo  romomopdusma. Teopema 00
snuMopdu3Max Ansi Kojen. Buabl konem: o6macTh
L[EJIOCTHOCTH, KOJIBIIO TJIABHBIX WJICaJIOB,
(dakTopHuaIbHbIe U €BKIUI0BBI KOJBIIA.

Jlekuum — 2 Kypc, 4 cemecTp

MHuoro4/eHsl

Ko/ib110 MHOTOYWIEHOB OT OIHOV MepeMeHHOH Ha/l
00J12CTBI0 LEJIOCTHOCTH.

Konp1io MHOTOYJI€HOB OT OJHOW MEPEMEHHOW Haj
00macTeio 1etocTHOCTA. OTHOIIEHHE IEIUMOCTH B
KOJIbIIE MHOTOYJICHOB.

JleleHne MHOTOYJIeHA Ha IBY4YJjeH, Teopema be3y.
Jlenenne MHorouieHa Ha JBYy4leH, Teopema be3y.
Cxema T'opuepa. Kopuu mHorowiena; HauOosbliee
BO3MOXKHO€ YHCIO KOpHEH MHOrowieHa Haj
o0nacTbi0  IEJNOCTHOCTH.  AnreOpanueckoe U
(YHKIMOHATIBPHOE PABEHCTBO MHOTOWIEHOB HAaj
0eCKOHEYHON 00J1aCThIO 1IETOCTHOCTH.

Ko.b110 MHOTOYJIEHOB HAJ1 MOJIEM.

Konbiio MHorousmenoB Haja mnosieM. Teopema o
JeJeHuu ¢ octaTkoM. HamnOompImii oOmuil AeIuTens
MHOTOWIECHOB;  anroput™M  EBKkiuma;  JHMHEHHOE
paznoxenne HOJI nByx mMHorouneHos. Haumensiee
o0111ee KpaTHoe.




HenpuBoaumsbie HaJ JaHHBIM MoJIeM
MHOTOYJIEHBI. DaKkTOPHATBHOCTD KO0JIbIIA
MHOTOYJIEHOB HaJl IOJIEM.

[IpuBogMMBIC ¥ HEMPUBOAMMBIC HAJl JAHHBIM IOJIEM

MHOT'OYJICHBI. Pasznoxenue MHOTI'O4JICHA B
IIPOU3BEICHUE  HOPMHUPOBAaHHBIX  HENPHUBOJUMBIX
MHOKUTENEH. dopmainbHas IIpOU3BOAHAS

MHorouwieHa; ¢opmyna Teimopa. Kparabsle KopHH
MHOTO4JICHA.

Koasmo MHOTOYJIEHOB oT HECKOJbKHX
nepeMeHHbIX. OmnpeneneHue KoJiblla MHOTOYICHOB
OT HECKOJIbKUX TepeMEHHBIX. DaKTOPHaIbHOCTh
KOJIbIIa MHOTOWIEHOB OT HECKOJBKUX MEPEMEHHBIX
HaJ MTOJIEM. CreneHb OJIHOYJICHA.
Jlexcukorpaduyeckoe yrnopsioueHue OJHOWICHOB U
€ro CBOWCTBA. BpICIIMI 4WIEH NPOU3BEICHUS [BYX
HEHYJIEBBIX MHOTOWJICHOB.

CuMMeTpHYecKHe  MHOIOYJICHBI. OcHoBHasn
TeopeMa 0 CHMMETPMYECKHX MHOIOYJIeHaXx.
OnpeneneHue  CUMMETPUYECKOIO  MHOTOWIEHA.
JleMMa 0 BBICHIEM WIEHE CHMMETPHYECKOIO
MHoroudjaeHa. OCHOBHasi TeopeMa 0 CUMMETPUYECKHUX
MHOrowieHax. [IpakTuueckuii crmoco® BbIpaskeHUS
CUMMETPUYECKOT0 MHOTOUWIEHA YEPE3 AIEMEHTAPHbIE
CUMMETPUYECKHUE.

Aaredpanyeckas 3aMKHYTOCTh 10JIAA
KOMILIEKCHBIX 4YHucesd. Jlemma o MHOrowieHe 6e3
cBOOOJHOrO wieHa. JleMma 0 BO3pacTaHMM MOZYJS
MHorowieHa. Jlemma Jlamambepa. OcHOBHasI Teopema
anreOpbl.  Pa3nokeHue MHOrowjieHa HaJ IOJeM
KOMIUIEKCHBIX 4YHCET B MPOU3BEIEHUE JIMHEHHBIX
MHOxuTene. opmynel Buera.

MHoro4/jieHbl OT OAHOM NMEPEMEHHON HAX MOJAAMU
R m Q. ConpsokéHHOCTh MHHMMBIX  KOpHEH
MHOTOYJIEHA C JIeWCTBUTENbHBIMU KO3 PUIIieHTaMu.
Pa3noxxeHnne MHOTOUJIEHA HaJl IoJIEM
JeNCTBUTENBHBIX qrcen B MIPOU3BEICHNE
HENPUBOJUMBIX MHOXXUTEJNEH. MHOroujIeHsl Haj
[OJIEM  pallMOHANbHBIX  yucen.  Llensie  u
paloHaJbHBIE KOPHM MHOIOWIEHAa C  LEJIbIMU
kodp¢unuentamu.  Kpurepuii  HEmpUBOIUMOCTH
Oli3eHIITeNHA.

Pemienue ypaBHeHUil TpeTbe M 4YeTBEPTOH
CTENEeHH.

Pemenne ypaBHeHMI TpeTheil cTeneHu no Gopmyaam
Kappano. Pemenue ypaBHeHMI 4eTBEPTON CTENEHU
MetoqioM Deppapu.

Pacumpenust moJieit

Crpoenne NPOCTOro aaredpanveckoro
pacmmpeHust moJIs.

Anrebpanueckuil Haja TOJIEM JJIEMEHT U €ro
MUHHMAJIbHBIH MHOTOYJICH; HEMPUBOJIUMOCTh
MHHHAMAJIbHOTO MHOTOYJICHA, CTETIeHb




aIreOpanyecKoro Haj MoJeM dJIeMEHTa. TeopeMbl O
CTPOCHUU TIPOCTOTO aNreOpandeckoro pacuIupeHUs
OJIs1.

Asredpanyeckue M TPaHCIHEHAEHTHbIE YHCJA.
OcBoOOOXIEHNE oT anredpandecKou
UPPAIMOHATTEHOCTH B 3HaMEHaTelne  JIpoOwu.
AnreOpanyecKue U TPAHCIICHICHTHBIC YKCIIA.

YciaoBue paspemiMMOCTH YpPaBHEHHHl TpeTrbeil
CTeNeHH B KBaJApaTHbIX paaukajaax. I[lonsarue

pa3pemmMoCTi YpaBHEHUS B KBaJPaTHBIX
paaukanax. YCJIOBHE pPa3pelIMMOCTH ypaBHEHUU
TpeTbe CTENEHM B  KBaJpaTHbIX paJuKaiax.

HpI/IMepBI TCOMCTPUYCCKHUX 3a7a4d4, CBOJAINUXCA K
YpaBHCHUSM, HCpa3pCIIUMbIM B KBaApaTHBIX
paauKajiax.

HpaKaneCKne 3aHATUA

HaumeHoBaHue pas3aena
(MOyJIs1) M CIIATLJINHbI

Conepxanue

IIpakTnueckue 3ansaTus — 1 kypc, 1 cemectp

9J1eMeHTBI TCOPUH MHOKECTB
H JIOTUKH

Bricka3biB aHUA,
BBICKa3bIBAHUSMMU.

JJOTNYCCKHEC orcpanuunu Hanqg

MHOX€ECTBO. Onepaunn HaJd MHOXXCCTBaMU.

[Ipenukarel. KBanTopbl. 3amuch MaTeMaTHYECKHUX
YTBEpP)KJICHHH B BUAe (POpMYJI JJOTHKH NPEIUKATOB.

BI/IHale)Ie OTHOIIICHUSA "

0TOOpaKEeHU S

bunapubsle oTHOWIEHUsA. buHapHbIE OTHOLIEHHA HaA
MHOXECTBE U UX CBOWCTBA.

OrtHoureune JKBUBAJICHTHOCTH. OrHoIIEHNE

MopsJaKa.

OtoOpakenue (pyHKIHA); OTOOpaKEHHIA.

Kommo3surust oto0paskeHuii.

BU/JIBI

Konrtposnsnas padora Ne 1

Auaredpsl

bunaphble anredpandeckue onepanuu. I'pymnmbl

Cucrema HaTypaJIbHbBIX qucel. [TpuHumn
MaTeMaTUYeCKON MHIYKIIUU

Konpiia. Konbiio nensix uwncen. I[lomns.
pacIIMpEeHHE MO

ITonnome;

Anrebpanueckass ¥ TpPUTOHOMETpUYECKas (OPMBbI
KOMILIEKCHOTO qHCIa. Omnepauun HaJl
KOMIUIEKCHBIMH ~ YUCIIaMH B anreOpandyeckod H
TPUTOHOMETPHUECKOH opmax

KopHu N-HOM CTENEeHM U3 KOMIUIEKCHOTO YHCIIA.
KopHu u3 eqnHAEbL.

KonTponbHas padota Ne 2

IIpakTnueckue 3ansaTus — 1 kypc, 2 ceMecTp

Apupmernyeckoe

N-mepHoe BEKTOpPHOE
NPOCTPAHCTBO M  CHCTEMBbI
JIMHEHHBbIX  ajJredpamyecKkux
YPaBHEHUI

Pemenne CJIY  MeromoM  mocinegoBaTelIbHOTO
WCKITFOYCHHS HEM3BECTHBIX (MeToI0M ["aycca)

Pemtenne CJIY  MeTOIOM  IIOCIIEIOBATEILHOIO
MCKJIFOUEHHS] HEM3BECTHBIX (MeTo0M ["aycca)




JInHeiiHag 3aBUCUMOCTbL U HE3aBUCUMOCTL CHCTEMBI
apruMeTHIECKNX N-MEPHBIX BEKTOPOB

baszuc u panr KOHEYHON CHUCTEMbI apu(PMETHIECKUX
N-MEPHBIX BEKTOPOB

CrpoueuHblii  paHr  MaTpULBL. Beruucnenue
CTPOYEYHOI0 paHra MaTpulbl NPUBEIACHHUEM K
CTYNIEHYaTOMY BUIY

Kpurepuii  coBmectHoctu  CJIY  (Kponekepa-
Kanmemum). Onnopomnbie CIIY; dynmameHnTanpHas
cucrema pemieHud ognopoanon CJIY

Konrtposnbnas padora Ne 3

ManI/IHbI U onpeacJanTe/In

Marpuiipl. Oniepaiuu HaJl MaTpuliaMu

Bbruucnenne o0paTHOM MaTpuubl C  IOMOUIBIO
AJIEMEHTAPHBIX NpeoOpa3zoBaHuid. MaTpUUHBIA METO]
pemenust CJIY

Ornpenenurens KBaJpaTHOW MaTpullbl. Berduciienue
ONpeIeTUTENS.

Bbruncnenne oOpaTHOM MaTpullbl € [TOMOUIbIO
npucoeMHeHHon Matpuubl. Meton Kpamepa nins
pewenus CJIY

AOGCTpaKTHBIE BEKTOPHbBIE
MPOCTPAHCTBA

BektopHoe mpoctpancTtBo. basuc u pa3MepHOCTh
KOHEYHOMEPHOT'O0 BEKTOPHOT'O MPOCTPAHCTBA

H3oMoph13mM BEKTOPHBIX TPOCTPAHCTB

BekropHoe MIPOCTPAHCTBO co CKaJIIPHBIM
yMHOXeHHEeM. OpTOoroHajabHas CHUCTEMa BEKTOPOB.
IIpouecc opToroHanuzanuu

EBknunoBo BEKTOPHOE MPOCTPAHCTBO.
OpTOHOPMUPOBAHHBII 6azuc €BKJIMI0BA
MIPOCTPAHCTBA

JInHeliHbIE ONIEepaTOPbI

Marpuna nuneitHoro onepatopa. O61acTe 3Ha4eHUIH
U paHr JuHeiHoro omeparopa. Anpo u aedexr
JIMHEHHOT0 OIeparopa

CoOcTBeHHBIE BEKTOpPHl M COOCTBEHHBIC 3HAYCHUS
JUHEIHOTO omnepaTopa

KonTponbHast padora Ne 4

IlpakTHyeckue 3aHITHS — 2 KYPC, 3 ceMeCTp

DJIeMEeHThI TEOPUH IPYIII

[Tonyrpynmbel. MoHouasl. ['pynma moAacTaHOBOK Ha
MHO)kecTBe M. Teopema Kanu.

OTHolIEHNE CpaBHEHUs M0 TMOATPYNIE U €ro
cBoricTtBa. Hopmanbnsiii genurens. @akrop-rpynna

["omoMopdu3MbI 1 H30MOP(U3MBI TPy

ITopsinox anemenTta rpynmnsl. [{ukindeckue rpymnimsl.
Teopema Jlarpanxka

KonrtposnbHas padora Ne 5

DJIeMeHThI TeOPUH KOJIeLl

Nneaner konbua. CpaBHEHUST U KIIACCHI BBIYETOB IO
naeany. akTop-KoabLo

Mopdu3mbl Kosel.

IIpakTnyeckue 3ausaTus — 2 Kypc, 4 cemectp

MHoro4/eHsl

Konb11o MHOTOWJIEHOB OT OJHOW MNEPEMEHHOW HaJ
001acThIO0 11€TOCTHOCTH. OTHOIIIEHHE OEIMMOCTH B
KOJBIIC MHOTOYJICHOB




JleneHne MHOrodjieHa Ha JABY4WICH, Teopema be3sy.
KopHu MHOrOUNIEHA

Teopema 0 JdeleHMM C OCTaTKOM B  KOJIbIE
MHOTOYJICHOB Haja mojeMm. Hawubompmuii oOmui
JIEJIUTENb MHOTOYJIEHOB; aIrOpUTM EBKIMaa
[IpuBoaMMBIE 1 HEMPUBOJAUMBIC HAJl JAHHBIM IOJIEM
MHOT'OUJICHBI. dopmanbHas IIPOU3BOAHAS
MHOrowieHa. KpaTHble KOpHH MHOTOYJIEHA
Cummerpuueckue  MHoOrouwiaeHbl.  I[IpakTuyeckuit
Croco0 BBIPAKEHUS CUMMETPUYECKOTO MHOTOWICHA
4yepe3 3JIEMEHTAPHbBIE CUMMETPUYECKUE

OcHoBHas Teopema anreOpsl. Pasznoxxenue
MHOIOWIEHa HaJl I0JIEM KOMIUIEKCHBIX YHUCEl B
IIPOU3BEJICHNUE JIMHEHUHBIX MHOXUTENEH. DopMyiisl
Buera

MHoOrowieHsl OT OJJTHOM MepeMeHHON HaJ nojieM R
MHOrowieHsl HaJl MOJEM PAlMOHAIBHBIX YUCEI
Pelenne ypaBHEeHUI TpEeThell U YETBEPTOM CTEEHU

AnreOpanyeckuii HaJ TIOJIEM DJJIEMEHT H  €ro
MUHUMANbHBI ~ MHOrowieH. (OcBOOOXIeHHE OT
Pacumpenust moJieit anredpandeckol MppalMOHAIBLHOCTH B 3HAMEHATese
JIpo0OHu.

Anrebpanyeckue U TpaHCIEHJCHTHBIC Yncya

6. JABOPATOPHBIN IPAKTUKYM

JlaGopaTopHbIi TPAKTUKYM T10 aJIredpe Y4eOHBIM IIJIAHOM HE MPEyCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (pabota) 1o anredpe yueOHbIM IJITAHOM HE MPEyCMOTPEH

8. YA EBHO-METOAUYECKOE U UTH®POPMAILIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

a) OCHOBHAas JiUuTeparypa:

1. Cuxopckas, I. A. AnreGpa u Teopus uucen : yuebHoe nmocooue / I'. A. Cuxopckas. —
OpenOypr : Opendbyprckuii rocyaapctBenHblil yausepcutet, 96C ACB, 2017. — 304
c. — ISBN 978-5-7410-1943-6. — TekcT : D3JEKTPOHHBIA // DIEKTPOHHO-
OubIoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/78763.html

2. Cwmonun, FO.H. Anrebpa u Teopust uncel. [Tekct]: yauedHoe mocobue / KO.H. CmonwuH.-

M.: ®nunta: Hayka, 2016.-464c.


http://www.iprbookshop.ru/78763.html

3. Illnenepman, JI.b. COopHHK 3amad mo anredpe u Teopum uymcenl. [Tekct]: yueOHOE
nocobue. 3-e¢ uzn., crep./ JL.b. Illuenepman. - CII6.: U3marensctBo «Jlauby, 2018.-
224c.

0) 10NOJTHUTEJIbHAS JTUTEPATYPA;

4. Kocmpuxumn, A.M. Beenenue B anredpy. U.2. Jluneitnas anreOpa. [Tekct]: yueOHUK
st By30B / A.W. KoctpukuH. - M.: ®usmatiut, 2001.-272c¢.

5. Kocmpuxun, A.1. Beeneuue B anrcopy. Yacts 1. OcHoBbI anre6psl. [Tekcr]: yueOHHK
st By30B. / A.W. KoctpukuH. 2-¢ usa. ucnp.- M.: @duszmatiur, 2004.-272c.

6. Kprouros, HU. Kprwourxosa, B.B. CoopHuk 3amanuii mo amreope. [Tekcr]: yueOHOE
nocobue ayisa By3os/ H. U. Kproukos, B. B. KproukoBa. — M.: Akagemust, 2007. — 192 c.

7. O6mras anrebpa, B 2-x T. T. l1.[Tekcr]: yuebnoe mnocobue/ O.B. MelbHHKOB,
B.H. PemecnennukoB u np.; pen. JI. A. Cxopusiko. — M.: Hayka: ®usmatiut,1990. —
592 c.

8. Yynuma, E.U. Beenenue B anredpy. [Tekcr]: yueOHO-MeToauyeckoe mocodue s

cryneHtoB By3oB / E.M. Uynuna; Anraiickas roc. akaaemuss oOp-s uMm. B. M.

[Myxmuna. — buiick: ®I'BOY BIIO «AI'AO», 2011. - 72 c.

B) IpOrpaMMHoe ofecrneyeHue:

1. PaGora Ha KOMIBIOTEpPE TMPOBOAUTCS C UCIONB30BAHUEM JIMIICH3HOHHBIX BEPCHM
oneparuonHoii cucremsl Microsoft Windows XP Prof.

2. Inst paGoThl B OMOIMOTEKE MCTIONB3YETCsl 00IEBY30BCKOE JIMIIEH3MOHHOE MMPOTPAMMHOE
obecrieuenne «lMpbuc-64», B cocraBe kotoporo BxoaaTr APM «Karanmoruzatop», APM
«Yuratens», APM «A nmunuctparop», APM «Kommaekraropy», Web-Upouc (CZ39.50)

3. Jluuensnonnas nporpamma AVYII (IlaxTer) — KoMIIeKe « DIEKTPOHHBIE BEIOMOCTH

F) 0a3bl JaHHbIX, m{(bopMaunonﬂo-cnpanoqﬂme MU IMOUCKOBbIC CUCTEMBI:

1. HattmonaneHslii tugposoit pecype Pykont. Pexxum noctyna [http://www.rucont.ru/].
2. YHuBepcuteTckass Oubnuoreka oH-naiiH. Pexxum pocrtyna [http://www.biblioclub.ru/]. 0)
uHTEepHET-pecypcsl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Iepeuennb yueOHO-MeTOAUYECKOTO O0ecTiedeH s 1JIsl CAMOCTOSITEIbHOM padoThl
00y4Yaruuxcst Mo JUCHUILINHE:

1. Opl" aHHU3allUsg CaMOCTOSTEIbHOM pa6OTBI CTYACHTOB B YYPCIKIACHUU BBLICHICTO O6pa3OBaHI/I}I

[Tekct]: metonuueckne pexomenmanuu / Coct.E.b. Manysuna, E.D. Hopuna; Anraiickas roc.
Axanemus o0p-a um. B.M. [llykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

HanmMeHoBaHME MOMEIIEHNH 1T IPOBEICHHS BCEX BUJIOB YUeOHON NEATEILHOCTH, IPETYCMOTPEHHON | Anpec (MecTomoNI0KEHNE)
Y4eOHBIM ILUIAHOM, B TOM YHCIE MOMEIICHHS I CaMOCTOSTENIBHON paboThl, ¢ yKa3aHHEM IIEpEedHs | IIOMEIICHUH A IPOBEICHHS
OCHOBHOTO _ 000pYJIOBaHMs, y4eOHO-HAIVISIHBIX TIOCOOMH ¥ MCHOJB3yeMOro TPOTPaMMHOIO | BCex BUJIOB y4eOHOI




obecrieyeHust

JESITENBLHOCTH TIPEyCMOTPEHHOM
y4eOHBIM IITaHOM (B cCiIydae
peanu3anyy 00pa3oBaTeIbHOM

mporpamMMmbl B ceTeBoil  (opme
JOTIOJTHUTEIIEHO YKa3bIBaCTCst
HAaUMCHOBAHUE OpraHH3aLlUH, C
KOTOPOH 3aKJIFOYEH JI0rOBOP)

Ayn. 106 YueOnast dpuzuueckas 1a00paTopust

VyeOHasi ayauTOpHsi AJIsl TPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHSATHH CEMHHApPCKOIro THIIA,
KypCOBOTO TMPOCKTHPOBAHMUS (BBIIOJIHEHUSI KYPCOBBIX pabOT), TPYNIOBBIX W WHAMBHIYaTbHBIX
KOHCYJIBTAIHH, TEKYIIEr0 KOHTPOISI K IPOMEKYTOYHON aTTeCTAIII

Crenuanu3upoBanHas Me6enb. TexHuueckue cpeicTBa 00yUeHHs: KOMIIBIOTEPh, 000pyI0BaHHS IS
(hHU3MKY, HATMYKE TOIKITIOYCHHs K ceTu MHTepHeT.

Microsoft WindowsXP Ne muuensuu 44039700, Microsoft Office - 2010 Ne nmuuensuun 49379849
Iepeuens nuyen3uonH020 NPoSpamMmno2o obecneuenus. Pexeuzumol noomeepoicoaroueco 00KymMeHma
Koncynomanm Ilntoc [Joecosop Ne26 om 30.12.20222 OO0 «FOpkomny

Mathcad University Classroom Perpetual - 15 (cemesas eepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemeeasn eepcus Kueas
mamemamuxka 5.0

JKuesas ¢usuxa

Jloeo Mupui: Beposmuocmu

Bupmyansnvie nabopamopuu: Onexmpuuecmeo u machemusm, Onmuka u eonnvl, Mexanuxka u
Dnexmpoounamuxa

JKusas cmamucmuxka SKU: BDB0O006WWXX004, cuem NAA 38643-00 om 26 aszycma 2008
000 "Kuponan Jluyensuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne
201998310, Ne 20199835, Ne 20199838, Ne 201998312, Ne 20199839

Aumueupyc Kacnepcrkozo Cybauyenzuonnsiti 0oeoeop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO 1no JHMIEH3UOHHBLIM COIJIAIIEHUAM B CBOOOJTHOM
pacinpocTpaHeHUH, B TOM qucae mno

GNUGeneralPublicLicense m anaJjoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiau anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uim anaJjor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop Tectos, LibreOffice

Poccuiickas Deneparus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHbli Kopiyc 3

Ayn. 126 Yuebnast puznueckast 1abopaTtopust

VYdeOHast ayauTopus ISl TIPOBEICHUS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO TMPOEKTHPOBAHMUs (BBITIOJHEHUSI KYPCOBBIX PaboT), TPYMIOBBIX U HHAWBHIYATBHBIX
KOHCYJIbTAIHi, TEKYIIEro KOHTPOISI M IPOMEKYTOYHON aTTeCTAIIHI

CnernmanmnupoBanHas MeOenb. TexHmueckme cpencrBa OOyYeHHs: CTalMOHAPHBIH KOMIIBIOTEp,
MIKOJIbHOE (pu3HUIecKoe 000pyI0BaHIe, HATHYHIE MOAKIIOYEHMS K ceT VHTepHer.

Iepeuens ruyen3uonH020 NPOSPAMMHO20 obecneyenus. Pexguzumol noomeepaicoarouezo 00KymMeHma
Microsoft WindowsXP Ne muuensuu 44039700, Microsoft Office - 2010 Ne nunensun 49379849
Anmusupyc Kacnepckozo Cybnuyensuonnuiii 0ocoeop CL-00001380om 01.03.2023 Jluyenszusa Ne
26FE-230306-093724-9-35565(370)

CIIO 1o JHIEeH3UOHHLIM COTJIAIIEHHUSAM B CBOOOIHOM
pacnpocTpaHeHUuH, B TOM qHucJae mo

GNUGeneralPublicLicense m amamxoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anaJjor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nan anaior)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrtop Tectos, LibreOffice

Poccuiickas ®epeparmsi, 659300
r. bwiick, ymn. Coserckas, 9,
yueOHbIi Kopiryc 3

Ayn. 133 KomnbroTepHsIii Kitace

VYueOHast aymuTopusi Ui IPOBEACHUS 3aHATHI JICKI[MOHHOTO THIA, 3aHATHH CEMHHApCKOro THIIA,
KypCOBOTO IPOCKTHPOBAHMs (BBIIOIHEHHUS KYpPCOBBIX paboT), TPYINIOBBIX M HHAMBUIYaJbHBIX
KOHCYJIbTAI[HH{, TEKYIIEro KOHTPOJISI K IPOMEKYTOYHON aTTeCTaIIHU

CrienmanusupoBanHas MeOenb. TeXHUYecKue CpeicTBa 00yUYESHUS: KOMITBIOTEPBI, HOYTOYKH, HalIn4ue
HOJK/IIOYCHHS K ceTH MHTepHeT.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumer noomeepowcoarouezo dokymenma
OC Windows 10 PRO, Microsoft Windows 10 Home KouTpakt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakT Ne 19/2 — A ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuyensuonnsiii 002060p Ha ucnonv3osanue
npozpammmnozo obecneuenusn om 26.02.20212.

Movavi Photo Editor 6 Jluuensuonnwviit 002060p na ucnonvzoéanue RpPOZPAMMHOZO
obecneuenusn om 26.02.20212

Anmusupyc Kacnepckozo Cybonuyensuonnuiii 0oeosop CL{-00001380om 01.03.2023 Jluyenszusa Ne
26FE-230306-093724-9-35565(370)

Poccuiickas denepanus, 659300
r. bwiick, yn. Coerckas, 9,
yueOHbIi Kopiyc 3




CVYB/] Pen bazer lanusix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pex Codr»

AkT npuema nepenauu mnpas 06.12.2021r.

Cornatenne o KoHbuaeHIanbHocTH Ne440/11-21K

Iporpammusii npoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codt»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenue o konpuaeHuuansHoctn Ne440/11-21K

CIIO no JMIEH3HOHHBIM COrJAIIEHHAM B CBOOOJAHOM
pacnpocTpaHeHHH, B TOM qucJie no

GNUGeneralPublicLicense m anaJjoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anaJjor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uiu anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Hdensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TecroB, LibreOffice

Ayn. 213

VyeOHast ayauTOpHsi AJIsl TPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOIro THIIA,
KypCOBOTO TMPOCKTHPOBAHMUS (BBIIOJIHEHUSI KYPCOBBIX PaboT), TPYMIIOBBIX W HHAWBHAYAIbHBIX
KOHCYJIbTAllM i, TEKYIIEro KOHTPOJIS U TPOMEXYTOYHOU aTTeCTalluK

CriennanusupoBaHHas MeOenb. TexHHYeCKHe CpeicTBa OOYYEHHMs: HaIM4YMe HOAKIIOYEHHUS K CETH
MuTtepHer, nepeHocHoe 000pyioBaHHe

Poccuiickas Deneparus, 659300
r. bwuiick, yn. Coserckas, 9,
y4eOHbli Kopiyc 3

Ayn. 214

VyeOHast ayauTOpHs AJIsl IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOIO THIIA,
KYPCOBOTO MPOEKTHPOBAHUS (BBIMOJHEHHS KYPCOBBIX pPadOT), TPYNIOBBIX U HWHIMBUAYaJIbHBIX
KOHCYJIbTAlIUi, TEKYIIEro KOHTPOJIS U TPOMEXKYTOYHOU aTTeCTalluK

CrieunanusupoBaHHas MeOenb. TeXHHYECKHE CpeiCcTBa OOYYEHHMs: HaJM4YMe MOJAKIIOYEHHUS K CETH
MHTepHeT, nepeHocHoe 000pyI0BaHHE

Poccuiickas @enepanus, 659300
r. bwiick, yn. Coerckas, 9,
y4eOHbIH KopIryc 3

Ayn. 215

VyeOHast ayaAuTOpHs AJIsl IPOBEACHUS 3aHATHHA JIEKIIMOHHOTO THIIA, 3aHSATHH CEMHHAPCKOIrO THIIA,
KypCOBOTO IIPOEKTHPOBAHUS (BBIIOJIHCHUS KYPCOBBIX pabOT), TPYNIOBBIX M HHIMBHIYaIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaIlHI

CrieunanusupoBanHas Mebenb. TeXHuYecKue CpesicTBa 00yYEHUs: MPOEKTOpP, HAIMYUE MOAKIIOYECHUS
K ceTd [HTepHeT, nepeHocHOe 000pyJOBaHHE

Poccuiickas @enepanus, 659300
r. bwiick, yn. Coerckas, 9,
y4eOHbIH KopIryc 3

Ayn. 218 KommproTepHslit Kiacc
VyeOHast ayaAuTOpHs AJIs IPOBEACHUS 3aHATHHA JIEKIIMOHHOTO THIIA, 3aHSATHH CEMHHAPCKOIro THIIA,
KypCOBOTO IIPOEKTHPOBAHUS (BBIIOJIHCHUS KYPCOBBIX PabOT), TPYMIIOBBIX W HHAWBHIYaIbHBIX
KOHCYJIBTAIMH{, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHON aTTecTal[uu
CriennanusupoBaHHas MeOenb. TexHu4ecKre cpefcTBa 00y4eHHUs: KOMIIBIOTEPbI, 000PYA0BAHUS 11
(hM3MKY, HAIIIYIHE TOKIIIOYeHHs K ceTH MHTepHeT.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kunace VR: Kontpakrt Ne 19/2 — DA or 18.11.2019
Aumusupyc Kacnepcrozo Cybauyenzuonnwiii docosop CL-000013800m 01.03.2023 Jluyensua Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBIN penakTop, TaONMYHBIA pelakTop, MpPOTpaMMa ITOATOTOBKH IPE3SHTAINH,
MeXaHu3M nozakioueHus kK BHemHuM CYB/I, BekTopHbIi rpaduueckuii peaakTop, penaktop Gpopmyin)
Peoaxmop pacmposoii epaguxu
JInuensuonnsiii gorosop Ne PBT-14/1617-01-BY3 Ha mpejpocTaBieHHe HpaBa HCIOJIB30BAHMS
nporpaMmmsbl aiis OBM ot 09.11.2017T.
ITAK NITRINO KontpakTt Nel19/5-9A ot 18.11.2019 (ITocTaBka nMporpaMMHO-annapaTHoro
KomIuiekca CTyaeHT)
Onepannonnas cuctema P3J[ OC Coriamenue Ne 441/11-21Y or 30.11.21r. OO0 «Pen
Codpr»
AKT npuema nepeaauu npas 06.12.2021r.

CYB/] Pen ba3wl JIaHHBIX Coraamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex

Codpr»

AKT npuema nepenaum npas 06.12.2021r.

Iporpammusii npoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y or 30.11.21r. 000 «Pex
Codp»

AKT npuema nepegauu npas 25.02.2022r.

CIIO no JHIEH3NOHHBLIM COIJIAIIEHHUSIM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qucie no

GNUGeneralPublicLicense m anajoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niaun anajor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uiu anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Hdensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) AiipeH v2.3— peaKTop TeCTOB

Poccuiickas @enepanus, 659300
r. bwiick, yn. Coerckas, 9,
y4eOHbIH KopIryc 3

Ayn. 220

Poccuiickas @eneparms, 659300




YuebHast ayauTOpHs I NPOBEIEHHs 3aHATUH JEKIMOHHOIO THIA, 3aHATUH CEMMHAPCKOIro THIIA,
KypCOBOTO TIPOCKTHPOBAHUS (BBIIOIHCHUS KYpPCOBBIX pabOT), IPYNIOBBIX U HHAMBHIYaIbHBIX
KOHCYJIbTAILH{, TEKYILEro KOHTPOJIS U IPOMEKYTOYHON aTTECTALIMU

CrennanuzupoBanHas MeOenb. TexHuUecKHe cpeaicTBa 00y4eHHs: IIPOSKTOP, HATUYHE MOIKIFOYCHHS
K ceT MIHTepHeT, mepeHoCcHOe 000py10BaHNe

r. bwiick, yn. Coserckas, 9,
y4eOHbIH KopIyc 3

Ayn. 222 KoMIbIOTepHbIH KJIacc
VyeOHast ayauTOpHsi AJIsl TPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOIro THIIA,
KYpCOBOTO MPOEKTHPOBAHUS (BBIIOJHEHHS KYPCOBBIX pPadOT), TPYNIOBBIX W WHIWUBHIYaJIbHBIX
KOHCYJIbTALHi, TEKYIIEro KOHTPOJISI K IPOMEKYTOYHON aTTeCTALIMI
Coenuanu3upoBanHas Mebenb. TeXHHYECKHE CpeIcTBa  OOYdYCHHS:
MIOJIKITIOYEHHUS K ceTU MIHTepHeT, epeHoCcHOe 000py10BaHHe
Iepeuens nuyen3uonH020 NPOSPAMMHO20 obecneuenus. Pexeusunvl noomeepacoaioujeco 0OKyMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Kourpakr Ne 19/6 — DA or
18.11.2019
Kaace VR: Kourpakrt Ne 19/2 — DA ot 18.11.2019
Anmusupyc Kacnepckozo Cybnuyensuonnwiii 0oecosop CL{-00001380om 01.03.2023 Jluyenszua Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcToBBIil penakTop, TaOIMYHBIA PEIAKTOp, MPOrpamMMma MOATOTOBKH IPE3CHTALH,
MexaHu3M nozakioueHus Kk BHemHuM CYB/I, BekTopHbIi rpaduueckuii peaakTop, penaktop Gopmyin)
Peoaxmop pacmposoii epagpuru
JIuuensnonneii qoropop Ne PBT-14/1617-01-BVY3 Ha npepocTraBiieHHE 1paBa HCIOJIb30BAHUSL
nporpammsl uis 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBKka MpPOrpaMMHO-aNMapaTHOro kommiexkca CTyaeHT)
OnepanuonHas cucrema PDJ[ OC Coriaamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codp»
AKT npuema nepenauu npas 06.12.2021r.
CYB/] Pen ba3zbl lanubix Corsamenne Ne 441/11-21Y or 30.11.21r. OO0 «Pen Codpr»
AKT npuema nepegauu npas 06.12.2021r.
IIporpaMMHBIi TPOIYKT TEMBA®ENC Cornamenue Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepeaauu npas 25.02.2022r.

CIIO 1no JHIEH3UOHHBLIM COTIJIAIIEHUAM B CBOOOJTHOM
pacnpocTpaHeHUH, B TOM qucae no

GNUGeneralPublicLicense m anajoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uian anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uwiu anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, ensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

KOMIIBIOTEPBI, HAJIUINEC

Poccuiickas @enepanus, 659300
r. bwuiick, yn. Coserckas, 9,
y4eOHbIH KopIryc 3

ITomemeHnne 1Jisi CAMOCTOATEJIBLHOM PadoThI

HanmeHnoBaHue moMeIeHHH ISl TPOBEACHHUS BCEX BUIOB YIeOHON EATEILHOCTH, IPETyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE MOMEMICHMS UL CaMOCTOSTENbHOH pabOoThl, C yKa3aHHEM IEepeyHs
OCHOBHOTO 000PYI0BaHMS, y4eOHO-HATISAHBIX TOCOOUI U UCTIONB3YEMOTO IIPOrPAMMHOTO 00ECTIeUeHU S

Anpec (MeCTOmoJIOKEHHE)
MOMEIEHHH ISl IPOBEICHUS

BCEX BHIOB y4eOHON eATeNbHOCTH
NpeTyCMOTPEHHOH

yueOHbIM  1aHoM (B
peanusanuy 06pa3oBaTeIbHON
ImporpaMMel B ceTeBo  (opme
JIOTIIOJTHUTEIBHO yKa3bIBaeTCcst
HaUMEHOBAaHME  OpraHM3allMH, C
KOTOpOH 3aKJIIOUEeH JOTOBOP)

ciyuae

Ayn. 133 KoMIbIoTepHbI# KJIacc

VYueOHas ayTUTopHs AJIsl CAMOCTOSTENIBHOI paboThl

UL TIPOBEZICHUSI 3aHATHI JICKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KypCOBOTO MPOSKTUPOBAHIIS
(BBIMONHEHHSI KYPCOBBIX Pa0OT), TPYIIOBLIX U WHIUBHIYalbHBIX KOHCYIbTAalUH, TEKYIEro KOHTPOIS U
MIPOMEKYTOYHOM aTTecTaIru

Cnernuanm3upoBanHasi Mebenb. TeXHHUYECKHE CpelcTBa OOYYEHHsS: KOMIIBIOTEpEI,
HOAKITIOUeHUs K ceTu MHTepHeT.

Ilepeuens nuyen3uonHo20 Npospammnozo obecheyenus. Pexeuszumol noomeepacoaioujeco 00KymeHma

OC Windows 10 PRO, Microsoft Windows 10 Home Kourpakr Ne 19/6 — A ot 18.11.2019

Kaace VR: KonTpakT Ne 19/2 — DA ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JIuuyenzuonnwiii 002060p na ucnonv3oeanue
npozpammunozo obecneuenus om 26.02.2021.

Movavi Photo Editor 6 JIuyensuonnotit 002060p na ucnonvzosanue npozpammnozo obecnevenus om
26.02.20212

Aumusupyc Kacnepckoco Cybauyensuonnwiii docosop CIL[-00001380om 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CYB/] Pen baszel lannbix Cornamenne Ne 441/11-21V ot 30.11.21r. OOO «Pex Codr»

AxT npuema nepenauun npas 06.12.2021r.

Cornamenne o koupuaennuansHocT Ne440/11-21K

Iporpammusii mpoxykt TEMBA®EMC Cornamenume Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

HOYTOYKH, Hajanuue

AKT npuema nepenauu npas 25.02.2022r.

Poccuiickas ®eneparus, 659300 r.
Buiick, yn. CoBerckas, 9, yueOHbIH
kopmyc 3




Cornamenue o konpuaeHuuansoctn Ne440/11-21K

CHO IO JHUIOCH3WOHHBIM  COTJIAIICHUAM B CBO6OHHOM pacnpoCTpaHCHHH, B TOM YHCIC 110
GNUGeneralPublicLicense u ananoram: 2 T'HC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense mim amamxor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mau amamor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, leusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

MEJATOIrMYECKHW TEXHOIAPK «KBAHTOPUYM WM. K.JI. YIIUHCKOT O»
MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HanmeHoBaHMe OMEIEHH 1711 IPOBEICHUS BCEX BUIOB YUCOHOH NEsATEIbHOCTH, IPEAyCMOTPEHHON
y4eOHBIM IUIAHOM, B TOM 4YHCIE IOMEIUEHHUs I CaMOCTOSATEIbHOM pPaboThl, C yKa3aHHEM IIEepeyHs
OCHOBHOTO 000pY/I0BaHUs, y4eOHO-HATILIIHBIX II0COOUIT M HCIIOIb3yeMOT0 IPOrPAMMHOTO 00ECIIeUeHUS

Anpec (MecCTOoIoNOXKEeHHE)
MOMEIICHHUH JUTS IPOBEACHHS

BCEX BHJOB Y4eOHOW [ESTEIBHOCTH
MIPEAYCMOTPEHHOM

y4eOHbIM  IIaHoM (B ciydae
peann3auy 00pa3oBaTeNbHOI
mporpaMMel B ceTeBoil  (hopme
JIOTIOJTHUTEIIEHO YKa3bIBaeTCs
HaHMEHOBAaHWE  OpraHM3alliM, C
KOTOPOH 3aKJIIOUeH JIOTOBOP)

Ayn. 1-102 Poccuiickass ~ ®Deneparms, 659333,

Kabuner Juis mpoBeieHNs 3aHATHI TEXHOJIOTHYECKOH HAaNPaBIeHHOCTH Anraiickuii  kpaif, r. buiick, yu.

KomrutekT yueGHOM MeOemnn. Bnagumupa Koponenko, 1. 53

Texuuyeckue CpeACTBa: HMHTEPAKTHBHBIM KOMIUIEKC C BBIYUCIMTENBHBIM OJOKOM U MOOHJIBHBIM

KpeIUIeHHeM, HOYTOYKH, 0Opa30BaTeNbHBI KOHCTPYKTOP C KOMIUIEKTOM JaT4MKOB, 0Opa3oBaTelbHBIN

HaboOp IO MeXaHWKEe, MEXaTPOHHMKE M POOOTOTeXHHKEe (6 KOMIUIEKTOB), 0Opa3oBaTeNbHBIH HAabOp MO

JJIEKTPOHHKE, JIEKTPOMEXaHUKE U MUKPOIIPOLIECCOPHOM TEXHUKE, 00pa30BaTeNbHBIA HAOOp UL U3yYEHHS

MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM M MAHUITYJBIIMOHHBIX pPOOOTOB, KOMIUIEKT JUIS

H3YYCHUs OINEPAI[HOHHBIX CHCTEM DPEalbHOrO BPEMEHH M CHCTEM YIIPABICHHS aBTOHOMHBIX MOOMIBHBIX

PpOOOTOB, YETBIPEXOCEBOM y4eOHBIH POOOT-MAHUILYJISTOP ¢ MOAYJIbHBIMU CMEHHBIMH HAcCaJKaMH, KOMILUIEKT

MoJNe M COPeBHOBATENBHBIX OJJIEMEHTOB, OOpa30BAaTENbHBIH MOAYNb UL YIUIYOJIEHHOTO H3y4eHHS

MeXaHHKH, MexaTpoHHKH u CAY, mabGopaTopust HcCleOBaHHS OKPYKAIOIIEH Cpelsl, albTepHAaTHBHBIX

HCTOYHHKOB 3HEPIUM, MATCPUAIOB M HHXKEHEPHBIX KOHCTPYKLHI, aBTOHOMHBIH POOOT MaHHUITYISATOp C

KOJIeCAMH ~ BCCHANPABICHHOTO  JBIDKEGHHs, 0a30BBII  pOOOTOTEXHHYECKHHl  HaboOp,  pecypcHbI

POOOTOTEXHUUECKUH HAOOP, ATIHK IBeTa 6a30BOr0 pOOOTOTEXHUIECKOr0 Habopa, YIbTPa3BYKOBOH JaTUHK

06a30BOro poOOTOTEXHUYECKOro Habopa, 3apsHOE YCTPOMCTBO, 0Opa3oBaTebHBIH HAOOP IO W3Y4YEHHIO

TEXHOJOTHH PEBEPCHBHOTO HHKHHHPUHIA, 00pa30oBaTeNbHBII HA00Op IO H3YYEHUIO aJAUTUBHBIX

TEXHOJOTHH U OBICTPOrO INPOTOTHUIIMPOBAHUS, CTAHOK Ja3¢PHOH PE3KH C YHCIOBBIM IPOTPaMMHBIM

YIPABICHUEM U CUCTEMOHN (DHIIBTPALIU BO3/LyXa.

Ilepeuentb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoaroweco 00Kymenma

I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 or 03.12 21 OO0

«[Tapyc ITmoc»

Microsoft Office - 2019 (kopoGounas Bepcust) Jlorosop noxepreoBanus ot 06.05.2022

Lncdpossie madopatopuu 1o $pusuke, xumuu, Guonorun IO Releon Camera 1.1, Releon Lite 3.63 Koutpakr

51-DA o1 30.11.21 OOO «KoHcTaHnTa»

O6opynosanue TexHomornaeckoro mpoduiist (Po6otst, 3d ckanep, 3d npunrep) Konrpakr 7-DA or 23.09.21

00O «KoHcTaHTa»

VyebHo-ucce0BaTeNbCKue 1adopatopun OMocurHanos u Heiiporexuonoruii [10 BiTronies Studio 5.1.10

Konrpakt 5-0A ot 23.09.21 OO0 «CrenkomIieKkT

ITuchpoBEIe MHKPOCKOIIBI

I1O TouP Cam Kontpakt 4-2A ot 20.09.21 UIT Bebep Onbra Cepreesna

MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0JI0KOM U MoOUIbHEIM Kperutenuem 10 Ikar

Notebook Koutpakr 29-DA ot 12.11.21 OO0 «Py/lucriukc»

ITAK NITRINO KonTtpakt Ne55-3A ot 30.11.2021 OOO «I1apyc [Tmrocy»

Cranok nasepHoit pesku ¢  UIIY wu cucremoit ¢uiabTpanuu Bo3ayxa (OONa4yHBIH — PEXUM

www,gweikecloud.com) Kontpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas CHOUPb»

Antuupyc Kacnepckoro Cyb6muuensuonnsiii qorosop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-

230306-093724-9-35565(370)

CIIO no JMUEH3HOHHBIM COrJIalleHHusIM B CBOOOJHOM pPACHPOCTPAHEHHMH, B TOM 4HUCIe MO

GNUGeneralPublicLicense u anmamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office

Ayn. 1-103 Poccuiickas ~ ®eneparms, 659333,

Kabuner ms 3anucu BeOHHAPOB M MPE3EHTALIMOHHOTO KOHTEHTA Anraiickuii  kpaif, r. buiick, ym.

KowmrutekT yueOHol Mebemnn, GuumaapT.

Texuuueckue cpeacTBa: CTyaus Il CO3aHUusA HpeSeHTaHHﬁ/OHHaﬁH-Be6HHap0B /ﬂeMOHCTpaHI/II/I OITBITOB,
YK®-npoekTop, KperuieHne, HOyTOyK ¥ MarHUTHO-MapKepHOE OKPBITHE.

Hepeweﬁb JAUYEHZUOHHO20 NPOcPpAMMHO20 obecneuenus. Pexeuzumoi noz)msepofcéalomezo ()OKy]WEHma
[Ipe3eHTanyionHOE 000OPYJOBaHHE

IMAK TeneBuneo/lata, Bugeoductaur 10 Microsoft Win 10 Professional Kontpakr 8-DA ot 27.09.21
000 «TCH-Cub»

AntuBupyc Kacnepckoro Cy6muuensnonHsiid gorosop CIL[-00001380o0t 01.03.2023 Jlumensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JHIEH3HOHHBIM COrJIAlIEHHSIM B CBOOOJAHOM pacHpOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Bnangumupa Koponenko, 1. 53




Ayn. 1-107 - 1-111

KabuHer [u1st IpOBEACHNS 3aHATUH €CTECTBEHHO-HAYYHON HAPABICHHOCTH

KowmmiekT yueOHol MeGemu.

KowmuzekT nabopaTopHoit Mebern.

TexXHHYEeCKHEe CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYMCIAMTEABHBIM OJIIOKOM M MOOWIBHBIM
KpCIUICHHEM, BCTPOCHHBIC BBIYHMCIMTENbHBIC ONOKH, LU(poBbie Jabopatopun 1o Xumuu (6a30BbIid
ypoBeHb), Ouonoruu (6a30Bblii ypoBeHb), (H3MKe (CTAHOAPTHBIA YPOBEHB), y4eOHO-HCCIIENOBATEIbCKAS
nabopaTopust OMOCUTHANIOB M HEHIPOTEXHOIOTHI, MHKPOCKOIIB! U(POBEIE, 1abopaTopHOE 000PYIOBaHHUE II0
¢usuke, o xumuw, anmnapat Kumma, 6aHs koMOHHIpOBaHHAas 1TabOpaTOpHasi, 103aTOp THII 1, g03aTop THII 2,
103aTOp THI 3, MAarHUTHas MeLIaiKa, KOJIOBI, CTEPHIM3ATOp Il JabOpPaTOPHOW MOCYIbl BO3YLIHBII,
KOMIUIEKT M3Ienuii u3 Kkepamuku, dapdopa u dasHca, HabOp mpOOMPOK, Halra KpUCTAIUIM3ALHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOHPKH.

Tlepeuens nuyensuonnoz2o npospammmuozo obecneyenus. Pexgusumel noomeepicoaroujeco OOKyMeHma
Iudpossie mabopatopuu no husuke, xumun, ouonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kourtpakr
51-DA or 30.11.21 OO0 «KoncTtaHTa»

VyebHo-uccneoBaresbekue Jadoparopun OnocurHanos u Heiiporexuonoruii [10 BiTronies Studio 5.1.10
Konrpakt 5-DA ot 23.09.21 OO0 «CrnenkoMIieKkT

VHTepaKTUBHBIH KOMIUIEKC C BBIYHCIHTEIbHBIM 0JIOKOM U MOOHIBHEIM KpemieHuem [10 Ikar
Notebook Konrpakr 29-9A or 12.11.21 OO0 «Pylucmiukc»

AnTtuupyc Kacnepckoro Cy6muuensunonssiii qorosop CII-000013800t 01.03.2023 JIuuensust Ne 26FE-
230306-093724-9-35565(370)

CIIO mo JMUIEH3MOHHBIM COIJIAIEHHAM B CBOOOJHOM PACHPOCTPAHEHHH, B TOM 4YHUCJIe IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickass  ®enepauns, 659333,
Anraiickuii  kpaii, r. buiick, ym.
Bnanumupa Koponenko, 1. 53

TEXHOIIAPK YHUBEPCAJIbHBIX MEJATOr' MYECKAX KOMITETEHIIA
MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE KABMHETOB

HanmeHoBaHMe OMEIEHHH 11T IPOBEICHUSI BCEX BUIOB YUSOHOH NEsATEILHOCTH, IIPEAyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIC NOMELICHUS IS CaMOCTOSATENbHOW paboThl, ¢ yKa3aHHEM HepedHs
OCHOBHOT'0 000pYy/10BaHMs, Y4eOHO-HAIIAAHBIX MOCOOUH U MCIIOJIB3yEMOr0 IPOrPAMMHOI0 00eCcIIeYeH s

Anpec (MeCTOIOoJIOKEHHE)
MOMEILEHUH JUIS IPOBEICHUS

BCEX BHJOB Y4EOHOH [EsTeNbHOCTH
MIPEAYCMOTPEHHOM

yyeOHbIM  IUIaHOM (B
peanu3anuy 00pa3oBaTeNbHOM

ciy4yae

mporpaMMbel B CETEBOH  (opme
JOTIOJHUTEIBHO yKa3bIBaeTCst
HaUMEHOBAaHME  OpraHM3aLlUM, C
KOTOPO# 3aKJIFOUEH JIOTOBOP)

Ayn. 154-167 Poccmiickass  ®enepauns, 659333,

TexHonapk yHHBEPCAJIbHBIX [1€1arOrMYECKUX KOMIIETEHIINI Anraiickuii  kpaif, r. buiick, yu.

KowmrutekT yueOHOM Mebemnn, (uumaapt. Bnanumupa Koponenko, 1. 53

TexHuueckue cpeacTBa: ATOMHbIE CIIEKTPBI ABYJIEKTPOHHBIX cucteM He, Hg,

Kamepa Ik TPHHOTYJSIPHBIX MUKPOCKOIIOB,

KOMIUIEKT JUIs IPOBEJICHNS SKCTIEPUMEHTOB T10 JTy4eBOi IMAarHOCTHKE W BU3yalIM3aIlHH,

IIPOrpaMMHO-aNNapaTHBIH KOMILIEKC TONOTPa(puueckoro U3yueHHs CTPOSHHUsI OpraHu3Ma YelnoBeKa,

pecypcHEI HabOp aHamM3a MaTepHajoB IS MPOBEICHMS SKCIEPUMEHTOB II0 JTy4eBOW IMArHOCTHUKE U

BU3yallM3allid, PECYpCHBIH HA0Op PEHTTEHOCTPYKTYPHBIH aHAaIW3 MaTepHaloB JUISI POBEICHUS

9KCIIEPUMEHTOB MO JIy4eBOH JUAarHOCTHKE M BU3yalM3allUH, ChEMHAs PEHTITeHOBCKas TpyOka Mo tube,

cbEMHAs pEHTTeHOBCKas TpyOka W tube, TpWHOKYISpHBIA MmKpockonm Juisi mpenonasarens 1000x,

TIPEZIMETHBIN CTONVK, TIaH-aXpoMaTHdeckas "OecKOHeuHas onTrka", 1abopaTOpHbI HabOp 10 TeHEeTHKe 1

MatepHanbl , Tpuc-OopartHbiii Oydep mms  smekTpodopesa, I[UIEM BHPTYyalbHOW — peaqbHOCTH

npodeccronansubidi HTC Vive Cosmos, muieM BUPTyaibHON peanbHOcTH npodeccuonanbubiii HTC Vive

Focus Plus, oukn nononaenHoii peansHocTH Epson, kamepa 360 npodeccronanshast Insta360 Pro, xamepa

360 mooutensckas Insta360 One, craloOHapHBIN NEepPCOHAIBbHBIN KoMIbioTep Parus 2021, HTEpaKTHBHBIH

KOMILIEKC C BEIMUCTUTENBHBIM OJIOKOM H MOOHIBHBIM KPEITICHHEM.

Ilepeuennb nuyen3uonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoarouezo 00KymMenma

MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0J10KOM U MOoOUIbHEIM Kperutenuem 10 lkar

Notebook

Kontpakr 29-0A ot 12.11.21 OO0 «Py/lucnmkc»

[porpaMMHO-anIapaTHbIil KOMIUIEKC TOMOrpaguyeckoro u3y4enus crpoenus opranusma [10 3datlas

Konrpakt 12-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI 1 CUCTEMBI»

OGopynoBanue JUIsi TIPOBEJICHMS BKCIIEPUMEHTOB 10 JIy4eBOW JMAarHOCTHKE W  BHU3yalM3al[uu

(pentreHorpadusi)

Konrpakt 13-DA ot 18.10.21 OO0 «HayuHble TpoOOpPBI 1 CHCTEMBD»

IMpodeccnonansreie ontiyeckue mpuoops! I10 TouP Cam

Konrpakt 14-DA ot 18.10.21 OO0 «HayuHble TpoOOPBI 1 CHCTEMBI»

VYuebno-nemonctpamontroe obopynosanue (L{udposast maboparopus o dusuke [1O Releon Lite 3.63)

Konrpakt 15-0A ot 18.10.21 OOO «Hayunsle TpoGOpEI 1 CHCTEMBI

«VR» - obopynoBaHue

Konrpakt 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenseBuy

AntuBupyc Kacnepckoro Cy6muuensnonHsiid gorosop CL[-000013800t 01.03.2023 JIumensus Ne 26FE-

230306-093724-9-35565(370)

CIIO mo JIHIEeH3MOHHBIM COTIJAIIEHUSIM B CBOOOJHOM pPACHPOCTPAHEHWH, B TOM 4HCJIe MO

GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office

Ayn. 307 Poccuiickas ~ ®enepamms, 659333,

Kabuner o po6oToTexHuKe Anraiickuii  kpail, r. buiick, yu.

KomrutekT yueOHo# MeOenu.

Bnanumupa Koponenko, 1. 53




KowmmiekT nabopaTopHoii Mebe.
TexHH4YeCKHE CpeacTBa:
ABTOHOMHBIH POOOT MaHHUITYJISTOP C KOJIECAMH BCCHAIPABICHHOTO JEHCTBH,
CTaLlMOHAPHBINA NEepPCOHANBHBIA KomIboTep Parus 2021, KOMIUIGKT Ul M3y4EHHs ONEPALMOHHBIX CUCTEM
peaNbHOr0 BpEMEHH U CHCTEM YIPaBICHUs] aBTOHOMHBIX MOOMIIBHBIX POOOTOB.
Tlepeuens nuyensuonnozo npospammuozo obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 or 03.12 21 OO0
«ITapyc ITmroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) Jlorosop noxepreoBanus ot 06.05.2022
ITAK NITRINO Kontpakr Ne55-DA ot 30.11.2021 OOO «Ilapyc Ilitoc»
Omnepanuonnas cucrema P9J1 OC Mypom 7.3.1 Cornamenue Ne 441/11-21V ot 30.11.21r. OOO
«Pen Codr»
AKT npuema nepenayu npas 06.12.2021r.
Cornamenne o koHuaeHuuaapHocT Ned40/11-21K
CraunoHapHble nepcoHanpHble KomnbioTepsl Parus 2021Core i5 10400F
Kontpakt Ne55-2A/2021 ot 30.11.2021 OO0 «Ilapyc ITmrocy»
AntuBupyc Kacnepckoro Cy6munensnonnsiii gorosop CL[-00001380o0t 01.03.2023 JIunensus Ne 26FE-
230306-093724-9-35565(370)
Kouncynbrant [Timtoc Jorosop Ne26 ot 30.12.2022r OO0 «HOpromim»
CIIO no JIHUEH3HOHHBIM COTJAIIEHUSIM B CBOOOJHOM pPAaCHpPOCTPAHEHHH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 413

Komrutekr yueOHoit MmeGenu. Kommnekr naboparopHoir mebenu. TexHHYECKHE CpeICTBa:
obopynoBanue Konrpakr 22-2A ot 28.10.2021 UII Ky3bmenko Jlenuc EBrenbeBuy

Ilepeuens nuyeH3uoOHHO20 NPoPaAMMHO20 obecnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma

«VR» - 00opynoBanue

AntuBupyc Kacnepckoro Cy6muuensuonnsiit joropop CLI-000013800t 01.03.2023 JIunensust Ne 26FE-
230306-093724-9-35565(370)

CITO no AMUEH3HOHHBIM COrJIalieHHsIM B CBOOOJAHOM pacnpocTpaHEHUH, B TOM 4YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

VR» -

Poccuiickass  ®enepanms, 659333,
Anraiickuii  kpait, r. buiick, yu.
Bnanumupa Koponenko, 1. 53

Ayn. 417

Komrutext yuebnoii medenu. Komruiekt nmabopatopHoit Mmebenu. TexHuyeckue cpeicTna:

VHTEpaKTHBHBII KOMIUIGKC C BBIYMCIMTEIBHBIM OJOKOM W MOOWIBHBIM KpeIUIEHHEM, Yy4eOHO-
JIEMOHCTPALIMOHHOE 000pYA0BaHUE ISl peain3aluy 00pa30BaTEIbHbIX IPOrpaMM IO npeamMery «Duznkay.
Ilepeuens nuyen3uoHHO20 NPOZPAMMHO20 0becnedeHus. Pexeusumul noomeepcoarowezo 0oKymenma
Antuupyc Kacnepckoro Cy6iuuensnonnsiii qorosop CII-000013800t 01.03.2023 Jluuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO mno JMUIEH3HOHHBIM COIJIAIEHHAM B CBOOOJHOM PACHpPOCTPAaHEHHH, B TOM 4HCJE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccmiickass  ®enepauns, 659333,
Anraiickuii  kpaif, r. buiick, yu.
Bnanumupa Koponenko, 1. 53

Ayn. 420

KowmmiekT yuebHoi Mebenmn. KoMiekT tabopaTopHOit MeOeIH.

Texuuueckue cperactBa: VIHTEpaKTHBHBIH KOMIUIEKC C BBIYUCIUTCIBHBIM ONOKOM ¥ MOOWIBHBIM
KpeIUIeHHeM, yIeOHO-IeMOHCTPAalnOHHOEe 000pyTOBaHHE JUTS pealH3aliii 00pa30BaTEIbHEIX IPOrPaMM MO
npenmery «Pusnkay.

Tepeuens nuyen3uonHo20 npospammHozo obecneyenus. Pexeusumel noomeepicoaroujeco OOKyMeHma
AntuBupyc Kacnepckoro Cy6mmnensnonHsiid gorosop CIL[-00001380o0t 01.03.2023 JIumensus Ne 26FE-
230306-093724-9-35565(370)

CIIO mo AMUEeH3HOHHBIM COTJIalieHHsIM B CBOOOJAHOM pacnpocTpaHeHHH, B TOM 4YHCJe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccmiickass  ®enepauns, 659333,
AnTaiickuii kpail, T. Dbuniick, ym.
Brnanumupa Koponenko, 1. 53

Ayn. 421

KowmmrekT yuebHoi Mebenn. KoMIiekT tabopaTopHOit MeOeIH.

TexHu4yeckwe CpeACTBA: HMHTEPAKTHBHBIA KOMIUIEKC C BEMUCIHTENBHBIM OJOKOM W MOOHIBEHBIM
KpEIUICHHEM, Y4eOHO-IeMOHCTPAIIMOHHOE 000Py/A0BaHHE Ul peaan3alii 00pa30BaTeIbHBIX MPOrpaMM MO
npenmery «Pusnkay.

Ilepeuensb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoaroue2o 00Kymenma
Omnepannonnas cuctema Astra Linux Special Edition penus CMOJIEHCK Oducusrit maker P7-
oduc. IIpodeccnonansuslii (neckromosas Bepcus) OOydyaromuii KOHTEHT 10 €CTECTBEHHBIM HayKaM
GuosIorHH, XUMHUH U GHU3HMKE JUIs ydeHHKa\lpernogaBaTels

4 mobunvhvix komnvromepHuvix kiacca DEPO VIP 1530 Kontpakt Ne9-2A/2022 ot 16.08.2022 OO0
Ymuka

AntuBupyc Kacnepckoro Cy6muuensnonnsiid gorosop CIL[-00001380o0t 01.03.2023 JInmensus Ne 26FE-
230306-093724-9-35565(370)

Koncynwsrant [Tmtoc Jorosop Ne26 ot 30.12.2022r OOO «HOpromim»

CIIO no JMUEH3HOHHBIM COIJIalleHUsIM B CBOOOJAHOM pacnpocTpaHeHUH, B TOM 4YHCJE MO
GNUGeneralPublicLicense u anmamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccmiickas  ®enepauus, 659333,
AnTaiickuii xpail, T. Dbuniick, ym.
Bnanumupa Koponenko, 1. 53

10. METOAUYECKHUE PEKOMEHJIAIIUUA 11O OPI'TAHU3AIIUN

N3YYEHUSA INCHUITVINHBI

10.1. METOAUMYECKHUE PEKOMEHJIAIIMU 11O OPTAHU3ALIMU U3YUEHUSI




T CIATITAHBI VISl TPENIOIABATEJEN

H3yueHne Kypca anreOpsbl sIBISETCS YaCThIO TEOPETHUECKOW M MPAKTUICCKON IMOATOTOBKH
OyaylIero y4umrenss MaTeMaTHKH. 3aJadd Kypca aireOpbl Ha pa3HBIX dTalax €€ W3Y4CHUs, MpH
HU3YUCHUU PA3JIMYHBIX MO[[yJICfI U pasaciioB MOryT BapbUpOBATLCA, HO BCC OHHM TaK HJIKM MHAYC
CBsA3aHbI C OCBOCHUCM CTYJACHTAMU HOHATHUWHOTO arrapara anre6pbl.

CoriacHo mporpamMme IUCIHUILTUHBI, TPEXCEMECTPOBBIA Kypc anreOpbl pas3ziencH Ha 9
pa3zenoB, KAkl U3 KOTOPBIX PElIaeT ONpe/e/iCHHbIC 3a/1a4H.

Bo nmepBoM cemecTpe CTYAEHTHI HM3Yy4aloT 3 pasfelna, MPEACTaBIAIONUX CBOCOOpa3HOE
«BBEJICHUE» B Kypc anreOpel. B pazmenax «DIeMEHTBI TEOPHH MHOXKECTB M MAaTEMaTHYECKOU
noruku» u «OtHomenus. OToOOpakeHUs» SBHO BBIICICHBI MHOTHE BOIPOCHI, HMCIOIIUE BaXKHOE
o0lIeMaTeMaTHIeCKOe 3HaYCHHUE.

HpCHOI[aBaTeJII) Ha JICKOUAX W IHPAKTHUYCCKHUX 3aHATUAX B Ha4daJlCe CEMECTpa OOJDKCH
YAETUTh 0cOo00€¢ BHUMaHWE (OPMHUPOBAHUIO TAKMX TIOHATHH, KaK MHOXECTBO, OWHApHOE
OTHOIIICHHE, oToOpaxkeHue ((pyHkuus). be3 SCHOro NMOHUMaHMS WX CYIIHOCTH HEBO3MOXKHO
CO3HATENIbHOE, TIYyOOKOE YCBOCHHE OCHOB MaTemarudeckoil teopuu. [liis ¢dopmupoBanus y
CTYACHTOB YCTOﬁqHBOFO HaBblIKa IOJAIOTOBKH HC TOJIBKO K IMPAKTUYCCKUM 3aHATHUAM, HO U K
JEKIUSAM, C LEJIbI0 aKTyadu3allid 3HAHWUH, BCE 3aHATHS CJICIyeT HAYMHATH C TEOPETUUYCCKUX
ONPOCOB TO TpomeanieMy Mmatepuany. [lo mepBeIM IBYM paszenaM HEOOXOIMMO IPOBECTH
ayTUTOPHYIO KOHTPOJIBHYIO pabOTy U KOJUIOKBHYM, TPOBEPSIIOIIMA YCBOEHUE TEOPETHUYECKOTO
MaTepuara.

3HAKOMCTBO BO BTOPOM CEMECTpE C MOHATHAMH aireOpandecKoil Orepamuu, aureOpsl,
anredpanvecKkoi CUCTEMBI, U UX OCHOBHBIX BUAOB (TPYIII, KOJEI, MOJeH, yIOPSIOUYSHHBIX TOJEH )
HE0OXOIUMO Ui HEMpPEepBIBHOTO JMHEHHOTO TOCTPOCHHUs Bcero kypca anredpsl. [loatomy
TEPMUHOJIOTHYECKUH OINMPOC TI0 OCHOBHBIM MMOHATHSM JTOTO pasnena obssareneH. [lo sTtomy
paszieny MOKET OBITh ITPOBE/ICHA JIMOO OJTHA KOHTPOJIbHAs paboTa, MO0 €€ MOKHO Pa3JeUTh Ha
2 caMOCTOSITENbHBIX Pa0OTHI, B 3aBUCUMOCTH OT YPOBHS MOATOTOBKH rpynmbl. MTOroBeiil Tect
BKJIFOUAET 33JIaHUs 110 BCEM OCHOBHBIM TUAAKTHYECKUM €IWHUIIAM, HEOOXOTUMBIM JIJISi OCBOCHUS
B 3 ceMecTpe.

B TpeTrhem cemMecTpe CTYACHTHI N3YYarOT 4 pa3jena, 00beAMHCHHBLY OOITUM Ha3BaHUEM —
«MHelHas anreOpa». [IpuknagHoi XapakTep STHUX pa3felioB MPEbsBISIET CBOM TpeOOBaHUS K
dbopMaM  KOHTpoJIsI dTOro cemMecTpa. MHauBHAyalbHbIE OOMAaIlHUE 3aJaHUsl  3/1eCh
MPEANIOUYTUTCIBHES AyAUTOPHBIX KOHTPOJIBHBIX pa60T, TaK KaK HaIllpaBJICHBI, MPEXKIC BCCTO, HA
C];)OpMI/IpOBaHI/Ie HeO6XO)II/IMI)IX MPAKTUYCCKUX HABBIKOB. OHu JOJI’KHBI BKJIFOUATh OCHOBHBIC THUIIBI

3ajaHuii 1o 4yerblpeM pazgenam. MJI3 Nel - «Apudmernueckoe N-MepHOE BEKTOPHOE



MPOCTPAHCTBO M CHUCTEMBI JIMHEHWHBIX anreOpandeckux ypaBHeHHi»; WJ[3 Ne2 — «Marpuisl u
ompenenutenn»; MJI3 Ne3 — «AOGcCTpakTHBIE BEKTOpHBIE MPOCTPAaHCTBa» U «JIMHEWHbIE
OIIEpaTOpPbI».

B 4erBepTOM cemecTpe TEOPETUYECKUN MaTepuan 2 paslenoB «IJIEMEHTbl TEOPUHU
rpynmn» U «3JIeMEHTbl TEOPUHU KOJIEI» UTPaeT BaXKHYIO poJib B (JOPMUPOBAHUU MPEACTABICHUIN
CTYJICHTOB O COBPEMEHHOH anredpe W B (OPMUPOBAHUU ANTeOPandecKol KYJIbTYphl OyIyIIero
yuutens marematukd. Ilo o0ouMm pazgenam Mpennojaraetcs MIPOBECTH KOJUIOKBUYMBI U
KOHTPOJIbHBIE Pa0OTHI.

OCHOBBI TEOPHUM MHOTOYJICHOB OT OJHOM M HECKOJIBKHX IEPEMEHHBIX, HM3y4aeMbIC B
TPETBEM CEMECTpe, IO CPABHEHUIO C APYTUMH pas3zienamMu anreOpbl, B OOJbIIEH Mepe pelaroT
BOXHYIO 33J1a4y MPOoPeCCHOHATBHON HANPaBICHHOCTH 00ydeHus anreOpe. /[Ba HHIMBUYaTbHBIX
JOMAaITHUX 3aJaHus BKJIIOYAlOT OCHOBHBIE TUIIBI 33JJaHU, BHITIOJHEHHE KOTOPHIX HANpaBlIEHO Ha
(dbopMUpOBaHNE YMEHUI IPUMEHSTH MMOJTYYSHHbIE 3HAHUS MPU PEIICHUU MPAKTUYECKUX 3a]1a4.

CryneHrt, claBluil YCHEIHO KOJUIOKBUYMBI 10 MEPBBIM JBYM paszzeiiaM 3-ro ceMecTpa U
OTYUTABIINNCA MO 00EHM KOHTPOJIbHBIM paboTaM, MOXKET ObITh OCBOOOXKJIEH Ha SK3aMEHE OT

IICPBOro BOIIpoOCa ouiera.

10.2 METOAUYECKHUE PEKOMEHJALIU 110 OPTAHU3ALIUU U3YUYEHUS
JAANCHUIIVIMHBI JJIA CTYAEHTOB

OO6mmas TpyA0eMKOCTh AUCHUILINHBI, B COOTBETCTBHH C yU4E€OHBIM IUIAHOM, COCTABIISIET
9 3ayeTHBIX EAMHMII M BKIIOYAET Y4eOHOE BpeMs, OTBEIEHHOE Ha JIEeKIHOHHBIE,
NPaKTHYEeCKHUE 3aHATHS U CAMOCTOSITEJIbLHYIO padoTy CTyCHTA.

TemaTuka JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUM OXBATBHIBACT BCE pas3fieibl yueOHOM
JUCLMIUIMHBI U OPUEHTHPOBAHA HA BBINIOJHEHHME €€ LeJle M 3aJa4y B COOTBETCTBUU C
TpeOOBaHUSAMU K pe3yIbTaTaM OCBOCHUS JUCITUILTNHBL.

Ha jeKuMoHHBIX 3aHATHAX PEKOMEHJIYETCS BHUMATEIBHO CIIyIIaTh IMPENoaBaTes,
KOHCIIEKTUPOBAaTh MaTepHall JIEKIMH, TMPUHUMATh YYacTHE B HWHTEPAKTUBHBIX (opmax,
HCIOJIb3YEMBIX IPENOJAaBaTEIEM Ha JIEKIMU, 3aJaBaTh BONPOCHl M AKTUBHO OTBEYaTh Ha
MOCTaBIIEHHBIE BOMPOCHL. [Ipu MOATOTOBKE K JEKIIUKA HEOOXOIMMO MPOpadoTaTh COACpKAHHE
NPEIbIAYIINUX JEKIHHI, MOArOTOBUTE BOMPOCHKL. [locie ekuun Takxke clielyeT NpoYruTaTh CBOM
KOHCIIEKT, O3HAKOMHUTLCSI C BapUMAHTAMH W3JI0KEHHUS JAHHOW TEMbl B YUeOHHMKAX W y4eOHBIX
MOCOOMSIX, U €CIIM BO3HUKAIOT BOMIPOCHI, TO MOKHO C HUMU OOPATUTHCA K MPENOaBATEINIO.

[lenp nNpakTHYEeCKUX 3aHATHH - OCMBICIEHUE CTYJEHTAMH TEOPETUYECKOTO

MaTepuaga, H3JI0)KEHHOTO Ha JIeKUusAX, (opMHpOBaHHE YMEHMsI MCIIOJIb30BaTh €ro IpH



pelIeHnr MPAaKTUYECKUX 3aJlad B M3y4aeMoil 00JlacTH, pa3BUTHE HABBIKOB CAMOCTOSITENIBHOM
paboThl, yMeHUs paboTaTh ¢ y4eOHOU JIUTEPATypOH.

[logroToBka K NPAKTUYECKOMY 3aHATHUIO BKIIIOYAET  BBINOJIHEHUE  3aJaHUM
npernojaBaTelisi M0 TeMe MPEIbIIYIIEero 3aHsATUS, a TaKKe MOJITOTOBKY K 3aHSTHUIO [0 HOBOM
TeME€ — CaMOCTOATEIbHOE W3YYCHHE MaTepHalOB JIEKIIMOHHOTO Kypca, HMCTOYHUKOB
00s13aTeNTLHOM U JOMOJIHUTEIPHOMN JINTEPATYPHI.

CamocrosiTeIbHAas padoTa SBISICTCS HEOThEMIIEMOM YacThio yaeOHoro mporecca. OHa
3allaHUPOBaHA M CTPYKTypUpOBaHAa TaKUM 00pa3oM, YTOOBI CTYAEHT MpH MOATOTOBKE K
3aHATUSIM HauOosee 3(pGEeKTUBHO OCBaUBaJl TEOPETHUUECKUM MaTepHall U MOJydal CUCTEMHBIE
3HaHUS 10 KypCy.

PykoBoacTBO caMOCTOSITENNBHOM pPabOTOM CTYJEHTOB CO CTOPOHBI TMPEMOaBaTems
3aKJII0YaeTCsl B OKa3aHWM MOMOUIM TMpH IUIAHUPOBAaHMM pabOThl MO M3YyYEHHUIO Kypca, B
pa3bsACHEHUH BOIMPOCOB, BOZHUKAIOIIUX Y CTYACHTOB MpPU M3YYEHHUU OTIEIBHBIX TEM Kypca,
Py TIOATOTOBKE K pa3IW4YHBIM (QopMaM KOHTPOJIS, 3aIUIAaHUPOBAHHBIM IPOrPaMMOM
JUCITUTUTUHBI.

[Tpu BBIMONHEHWH WHAMBUAYaIbHOro nomamrHero 3amanus (MJ3) cnemyer oOpatuthb
BHHUMaHUE Ha CIIEAYIOIME MOMEHTHI: BapUaHT 3aJaHusl IJIs KaXJ0ro CTYIACHTa ONmpeesieTcs
€ro HOMEpPOM B CIIMCKE TPYIIIBI; 3a/IaHUE BBIMIOJHACTCS B OTIACIBHOM TETpaaud C MOAPOOHBIM
OMHMCAaHUEM XOJia PEIICHUS U CChUIKAMHM Ha COOTBETCTBYIOIIMM TEOPETUUYECKUM MaTepual;
MPOBEPKA CaMOCTOATENbHOCTH BbinogHeHUs W/I3 ocymectBisercss mnpenogaBaTeiaeM MpU
cobecenoBanuu co ctyaeHToM (3ammra UJ13).

Bpewmsi, oTBeneHHOe ydeOHBIM IUIAHOM Ha CaMOCTOSTENbHYIO paldOTy CTyAEHTa IO
JTUCIUIIINHE, cocTaBisieT npuMmepHo 50% Bceit ee TpymoeMkocTu. POpMBI CaMOCTOSITEIHHOM
paboThl IO KKJIOMY paslielny AUCHUIUIMHBI IePEeYHCIeHbl B TEXHOJIOTMUECKON KapTe B KOHIIE
MIPOTrpaMMBI.

st oneHMBaHUS YPOBHSI JIOCTUTHYTBIX PE3YJIBTATOB OCBOCHHS CTYACHTOM KaXKJIOTO
paszena IUCHIMIUIMHBI, a TaK)Ke BCEH NUCIMIUIMHBI B 1I€JI0OM, COOTBETCTBHS €T0 3asBJICHHBIM
TpeOOBaHUSAM, HCIONB3YeTCS O0alIbHO-PETHHIOBAsE CHCTEMA, JETAILHO OMUCaHHas B

TEXHOJIOTUYECKOM KapTe JUCHUIIINHBI JJIS KaKA0I0o U3 TPEX CEMECTPOB.

11. OHEHOYHBIE CPEACTBA JJIs TEKYIHEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUH



@DoH/ OIIEHOYHBIX CPEACTB Pa3paboTaH Ul MPOBEAEHUS IMPOMEKYTOUHON aTTeCTaluu
o0yyJaromuxcs Mo IUCHUIUIMHE «AJiredpa» M BXOIUT B COCTaB OCHOBHOW 00pa30BaTEeNIbHOM
porpamMMsl 1o HampasieHuio noarotoBku: 44.03.05 «Ilegarormueckoe obpa3oBaHue (C JAByMs

npopuiIsiMA  TOATOTOBKH)» (mpodunb «Marematuka u  Hudopmatukay) (kBamudukanus

«bakanaBpy), peanuzyeMoil MpH MOATOTOBKE oOydarommxcs B ¢efepaibHOM TOCyIapCTBEHHOM

OIO/DKETHOM ~ 00pa30BaTEIbHOM  YUPEXKJACHWUM  BBICIIETO  OOpa3oBaHHsl  «AJTalCKuN

rOCyJapCTBEHHBIM I'yMaHUTapHO-negarorndeckuid yuusepcurer uMeHu B.M. Illykmmunay. @oHx
OLIEHOYHBIX CpPEACTB IpEeAHAa3HAa4eH s MPOBEPKH CHOPMHUPOBAHHOCTHM KOMIETEHLUH,
3adBJICHHBIX B IPOrpaMMe AMCLUIUIMHBI «AJredpa» B COOTBETCTBUM C Y4YEOHBIM IJIAHOM
44.03.05 «Ilemarormueckoe oOpa3oBanue (¢ AByMs MHpOGWIAMH TOATOTOBKU)» (TMPOoduib

«Marematuka u Undopmaruka») (kBamuduramms «bakamasBpy).

Ilepeyens KOMIETEHIMIT ¢ yKa3aHHEM 3TAanoB HX (OPMHUPOBAHMS B MPOLECCe OCBOEHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

— - CnocoOeH TpPOeKTUPOBATh W PEaTH30BBIBATH IMPOTPAMMY OCHOBHOTO M CPEIHErO
obrrero o6pa3oBaHus B MpeaMeTHOM 00aactu Maremaruka (ITK-1).

Komieren HNuauxkaropsl O1ieHOYHBIE
1M, cpezacTBa
ATaIbI

3namo: [IpakTuko-
- [IK-1.1: 3HaHHEe OCHOBBI METOAMKH MPENOoJaBaHNs, OCHOBHbIE | OpPUEHTHPOBAHHO
MPUHIUIBL  IESTETFHOCTHOTO TOAXO0/a, BUABI M TPUEMBI | € 3aJjaHHe:
COBPEMEHHBIX IEAAarorMUeCKUX TEXHOJIOIMH B  00JacTH | KOJUIOKBUYM,
MatemaTuku (3.1); KOHTPOJIbHAS
- [IK-1.2: 3Hanue paboueil mporpaMmMbl 1 METOJUKH 0OydeHus | paboTa, NAs,
1o mareMatuke (3.2); UTOTOBBIN TECT.
Ymems:
- [IK-1.3: ymeHHe raHupoBaTh ¥ IPOBOIUTH YUEOHBIE 3aHIATHS
o marematuke (Y.1);
IK-1 - TIK-1.4: ymeHue WuCHOIB30BaTh METOABI U CpPEIACTBA
lstan | megarorn4eckoro MOHMTOPUHIA, IO3BOJIAIOLIME  OLIEHUTDH
CTeneHb C(HOPMUPOBAHHOCTH y J€TEH KauyecTB, HEOOXOIMMBIX
JUIs fajbHelnero oOyueHus U pa3putus no marematuke (Y.2),
Bnaoems:
- TIK-1.5: Bmagers dopmMamMu M MeTOAaMU OOYYEHHUsS, B TOM
YHCciie BBIXOMSAIIMMHU 332 PaMKH y4eOHBIX 3aHATHNA: TPOCKTHAS
NesTeNbHOCTh, Ja0OpaTOpHbIE SKCIEPUMEHTHI, MPAaKTUYECKHE
3aHsTus U T.10. (B.1).

Komnemenyusa I1K-1 c ykazanuem smana gpopmuposanus é npoyecce 0c60eHUA

obpazoeamenvHoll RPOPAMMBbL




Komnerenrus [1K-1 (crmocoOeH MpoeKTUpOBaTh U PEaM30BbIBATH MPOTPAMMy OCHOBHOTO U
cpenHero oOriero oopa3oBanus B MpeAMETHO# obOiacT Maremarnka) GpopMUpyeTCs Ha TIEPBOM
sTarne GopMUPOBAHUS KOMIICTCHIIUH.

Komnerenmus [IK-1 ¢opmupoBanace B mpoiecce H3ydyeHUs AAHHOM JTUCHUIUIMHBL U
IPOAOIDKUT (HOPMHUPOBATHCA Ha CIEAYIONIMX Kypcax B IMPOLIECCE M3YUEHHUS APYIHX Y4eOHBIX
TUCHUIUIMH, TPOXOXKACHUS IMPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOoThI).

TunoBoe KOHTPOJBHOE 3aqaHUE Ui OLEHKU C(HOPMHUPOBAHHOCTU JaHHOM KOMIIETEHIIMH
HaIpaBJICHO HA JEMOHCTPALMIO TOTOBHOCTH IPOEKTHUPOBAaTh M PEAINU30BBIBATH IIPOrpaMmy
OCHOBHOTO U Ccpe/iHero o01iero oopa3oBanus B peIMeTHOM obmacTu MaremaTtuka.

1. Tunosoe konmponvroe 3adanue na smane popmuposarnus I1K-1:

Oopazey unousudyanibHozo oomauineo 3a0anus Nel

1 kypc, 1 cemectp

1.<R,*> —rpynmna? a*b :%b.

2. <R+;@;®> — xonbio? [one? a®b=a-b; a®b=a"%"
. a
3. Haiith cymmy, pasHOCTb, MpOM3BEICHHE W dYacTHOe —. Onepanud HLIIOCTPUPOBATH

reomerpuuecku. o =1—-i; =2+ 2i/3
4. Haitru 3nauenne pyuakuun f(X) mpu X =1-2i

f(x):x4+ﬂ—2x
X

5. Pemnth ypaBHEHUE: (2+3i)x—(1— i)y =8+17i, Xx,yeR

6. N3Bieun KOopeHb B anrebpandeckoii popme: +—15+8i .

7. BBINOTHUTE ACUCTBUS B TPUTOHOMETpHUECKOU popme:

5\/(—1+i)6(\/§+i)
2+ 2i

8. Ha KoMIIIEKCHOM MIOCKOCTH YyKa3aThb MHO>XECTBO BCEX TOUCK Z, YIOBJICTBOPAIOIMX YCIOBHIO

z

7| <5 +1
2

9. HaiiTu [UIMHBI CTOPOH W BHYTPEHHHWE YTJIBI TPEYTOJBHUKA, BEPIIMHAMH KOTOPOTO SIBIISIOTCS
KOMIIJICKCHBIC UM CJia

z, =4i; z,=3+51; z;=4+i
10. Cpenu KOMIUIEKCHBIX YHCEN, YIOBJIETBOPSIONIMX YCIOBHIO |Z +1- i| <1 mHaiiTu uyuco,

VMMEIOIIle€ HANMEHBIINI MOJ0KUTEIbHBIN apTyMEHT.



11. Vka3aTte Bce mepBOOOpa3HbIE KOPHH TPEThEW CTENEHU W3 €IUHMIIBI CPEIU KOPHEW IIeCTOU
cTeneHu u3 1

12. Beipasuth Sin 7X gepe3 SiN X u COSX.

Oopa3zey unousuodyanbHo2o oomauine2o 3a0anus Nel

1 kype, 2 cemecTp

1. MGTOI[OM MMOCJICAOBATCIIBHOTO HMCKIKOYCHUSA HCU3BCCTHBIX PCHIUTC CHCTCMbI JIMHEMHBIX
anreOpanvyecKkux ypaBHEHUI!
6X, +5X, — 2%, +4x, =4
9X, — X, + 4%, — X, =13
3%, +4X, + 2%, - 2%, =1
3% — 9%, + 2%, =11
6%, —2X, —2X, +5%, =0
9x, — 3%, +4%;,+8%x, =0
6X, —2X, + 6%, +7x, =0
2. MeTomoM 3JeMEHTapHBIX NpPeoO0pa3oBaHWK HAWTH B MaTpuIlle 0a3WC CHUCTEMBI CTPOK H

BbIPA3UTC HeOa3UCHBIE CTPOKH 4YCPE3 0a3ucHbIE

2 -1 3 5

4 -3 1 3

3 -2 3 4

4 -1 15 17
7 -6 -7 0

3. Haiinure panr MaTpuIls:

1 -1 5 7
-1 -3 2 4|
3 5 1 -1}
7 9 7 1

4. Haiigure paHr cUCTeMbl BEKTOPOB U KakoH-HUOY/Ib ee Oa3uc. Bce BeKTOphI, HE BXOAAIIME B
0asuc, BbIpa3uTe yepe3 0a3UCHbBIE BEKTOPHI

a,=0 -1, -1, 1) a,=(3 9 8 8) a,=(2 4, 5 1 a=00 5 3 7).

5. Haiigute obmee pemenne u @CP niis cucteMbl ypaBHEHHM:
3x, +4x, —x;+2x,+3x, =0
Sx, +7x, +x;+3x, +4x, =0
4x, +5x, —2x; +x, +5x, =0
7x, +10x, + x5 +6x, +5x. =0

6. Haiinure MHOTOOOpa3Ke pelIeHuil CUCTEMBI:



S5X, —3X, +3%; +4x, =3
4% — 2%, + 3%, + 7%, =1
8%, —6X, —X; —5x, =9

X —3X, + X, +17x, =0

Oobpaszey unousudyanbHo20 0OMauiHezo 3a0anus No2

2 Kypc¢, 3 ceMecTp

1. Jlansl aBe matpuilbl A u B. Haiinure:
a) AB; 6) BA; B) A; r) A4, n) AA.
(O6paTHYIO MaTpHILy CIEAYET HCKATh C TOMOIIBIO JJIEMEHTAPHBIX ITPE0Opa3oBaHuii.)

2 -1 -3 2 -1 -2
A=| 8 -7 -6| B=|3 -5 4
-3 4 2 1 2 1

2. Jlns manHOTO ompenenuTenss A HaWIUTe MUHOPBI M aIreOpanvecKue AOMOJHEHUS dJICMCHTOB
a;,, d, j - Berurciure onpenenurens A:

a) pa3JIoKHuB €ro 10 3JIEMEHTaM I-TOW CTPOKH;
0) pa3IoKHUB €ro 10 JIEMEHTaM J-TOr0 CTOJIONA;
B) MOJIYYUB TPEABAPUTEIHLHO HYJIH B I-TOH CTPOKE.

11 -2 0

3 6 -2 5
i=4, =3 A=

1 0 6 4

2 3 5 -

3. IIpoBepbTe COBMECTHOCTb CUCTEMbI YPABHEHHH U, B CIy4ae COBMECTHOCTH, PELIUTE €e:
a) mo popmynam Kpamepa;
0) ¢ MOMOI1IbI0 0OpaTHOM MaTPUIE! (MATPUYHBIM METOJIOM).
(B Oamnom 3adanuu 0Opamuyl0 Mampuyy ciedyem UCKamv ¢ HOMOWbIO NPUCOCOUHEHHOLU
mampuyvi!)
22X, +x, +3x, =7
2x; +3x, +x; =1

3x,+2x, +x;, =6

Oopa3zey unOUBUOYATbHO20 0OMauIHe20 3a0anusn Ne3
2 Kypc, 4 cemecTp
1. HOKa)KI/ITe, 4qTO CHUCTEMa BCKTOPOB a,,d,,d; ABISICTCA 0a3zucoMm IpOCTPAHCTBA R3 nu HaI>'I,HI/ITC

KOOpAWHATHI BEKTOPa X B OTOM Oasmce:



a=0 11, a=0 1 2) a, =1, 2, 3) x=(6, 9, 14).
2. JIomonHHUTE CHCTEMY BEKTOPOB JI0 6asuca npoctpancta R*

=02 1 0, 3 a,=0 4, 2 1

3. Haiinure matpumy nepexona oT 6asuca e;,e,,e, npocTpanctBa R’ k Gasucy e ,e,,e, u

N
o0paTHO, a TaK)Ke KOOPAMHATHI BEKTOpa & B ATHX 0a3ucax, ecliv

e =01 2 1), e =(3 1 4),
e,=(2, 3 3), e, =5 2, 1), a=(9, 4 -1).
e,=(3 7, 1), e, =(L 1, -6),

4. TloctpoliTe OpPTOHOPMHUPOBAHHBIM 0a3WC TOANPOCTPAHCTBA, HATAHYTOTO HA CHCTEMY
BEKTOPOB:
a=0 1 1 1),4=0 -1 1L -1),a4=0 3 1 3),a¢=00 2 0 2).

5. Jlns orobpakenus ¢ mOpocTpaHctBa R’ B cebs, mepeBojAlIero mo6oil BEKTOp
Xx=(X, X,, X;)BBektop @(X)=(2x, X +X,, X,;):

a) IOKKUTE, YTO (¢ SIBISICTCS JIMHEHHBIM,
0) HaluTe ero MaTpUILy B Oaszuce
a,3,,8,:4 =00 -1 -1),a,=0 0 1),a,=0 1 1)
B) HalUTe AP0, Ae(DEKT U paHT JIMHEHHOTO OTOOPAKECHUS ¢ .
6. Haiinute coOCTBEHHBIC 3HAYCHHSI M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OTepaTopa, 3aJaHHOTO

B HEKOTOpPOM 0a3uce Matpulei

3 1 0
4,=|-4 -1 0
4 -8 -2

Oopaszey unoueudyarbHo2o oomauine2o 3a0anus Nel
1 kypc
1. BoIMOJHUTE ACNIEHUE C OCTATKOM. 3aMHCaTh PABCHCTBO, MOJTYYCHHOE B TIPOIECCE JICIICHHUS
2x* +4x° —x% Ha x +i
2. Tlpu kakom a mHOTOwWIeH f(X) MMeeT 4yucio ¢ KOpHEM He HIKE BTOPOH KpaTHOCTH?
f(x)=x>+ax’+ax—1-2a,c=1
3. Paznoxute MHOTOWIeH f(X) mo cremeHsM X—C, HAWTH 3HAYEHHE MHOTOWICHA U BCEX €r0
NPOU3BOAHBIX MpU X =C

fX)=2x"+3x* +x*—x*+5, c=-2

N

. Paznoxxute Ha npocreiimue 1podu:
x> +2x% +1
(x+2)
5. Haittu HOJI u HOK muorouwnenoB f(X) u g(X), Beipazute HOJI (f (%), g(X)) yepe3 f(X)u
9(x).



fO)=x°—2x* + X+ 72 —12x+10,  g(x) =3x* —6x% +5x> +2x—2

6. HaiiTu panimoHanbHble KOPHM MHOTOYJIEHA
1 1
fX)==x+=x* -3 -7x* - =x-=
2 2 2
7. SIBnsieTcst 1M MHOTOYJIEH HENMPUBOAUMBIM?

a)x® —3x* + 2x+1 Han Q;
b)2x* —x—3 nan Z

Oopa3zey uHOUBUOYAIbLHO20 0OMaAUIHE20 3a0aHus No2

2 Kypc
1. Pewuts ypaBHEHHUS:

a)x® —6x* +57x—196 =0
b)x* —x* —3x* +5x-10=0

2. CocTaBUTh MHOTOWICH HAMMEHBLICH CTENEHH C JEHCTBHTENbHBIMH Kod(duumeHntamu (c
KOMIUIEKCHBIMU KO3()(DUITUEHTaMH) TTO0 €r0 KOPHSIM:
X\ =X, ==1 X;=—1+1.
3. (IlIxompHas) CymMMa KBaJpaToB KOpHei ypaBHeHHs X~ + pX —3 =0 pasna 10. Haiitu p.

4. Haiitu cyMmMy KyOoB KopHeii ypaBHenust 2X* —4x° +2x* —6x+1=0.
5. Pa3yioxuTh MHOTOWIEH Ha HENPUBOIUMbIe MHOXKUTenH Hax Q, R, C.
x> —6x* +14x° —8x* —15x +14
6. SBnsercs nu a anreOpamdeckuM Han Q umcnom? Ecnu nma, ykasaTth €ro MHHUMANbHBIH

MHOT'OYJICH.

mnT .. T
o = COoS—+isin—
3 3

7. OcBOOOAUTHCS OT UPPAITMOHAIIBHOCTH B 3HAMEHATEJNE IPOOH:

1
‘{/5+4\/§+3

Kpurtepuu ounenxku 3aganmnii M/13:

1. Kaxnoe 3amanue M3 oniennBaeTcs B 1 0aur; mpu JOMYIIEHHBIX OMIMOKaX OIICHKA 3a
3aJJaHUe CHUKACTCSI.

2. Tlpu orleHMBaHUM 33/I1aHUSI YYUTHIBAECTCSA AKKypaTHOCTh OOPMIICHUS U TIOJIPOOHOE
OTIMCaHUE XOJ[a PEIIECHUS CO CChIJIKAMH Ha COOTBETCTBYIOIIUN TEOPETUUECKUI MaTepHall.

3. Hroroaas oreHka 3a BCo pabOTy COOTBETCTBYET MPOILEHTY MOIYYEHHOTO CyMMapHOTo Oasia
0 OTHOIICHHIO K 001IeMy uuciry 6amioB 3a Bce 1MJ13.

4. Omenxka 3a UJ13 He MeHee 60% cunrtaercs moaoKuTeabHOM. [Ipr OTpHIIATEIEHON OIIEHKE
CTYZICHT BBITIOJIHSACT pabOTy HaJ| OIIMOKAMH; PEHTHHIOBBIN 0aJUl 32 TOBTOPHYIO paboTy HE
MOXeT ObITh OombIte 75 %.

5. Omenka annynupyetcs, eciu Ha 3amute V3 (mpu cobecemoBannu ¢ MpenoaBaTesieM)
CTYJIEHT HE MOATBEP/IUI CAMOCTOSATEILHOCTh €r0 BHITIOJIHCHHS.



6. Omuenka 3a /I3 cHmkaeTcst mpu HECOOMIOACHUN CPOKOB €ro ciauu: MUHYC 1% 3a KaK bl
IIPOCPOYCHHBIN JICHb.

2. Tunosoe xonmponvHoe 3adanue na smane gopmupogarus [1K-1:
KonTposbHbIe padoThI

Kputepuy olieHKH KOHTPOJLHOH PAa0OThI:

1. Kaxnoe 3amanue paboThl OlIEHUBACTCS B Oajliax; MPH JOMYIICHHBIX ONIMOKaX OIIEHKA 3a
3a7laHue CHIKACTCH.

2. «CTOMMOCTBY» KaXIOTO 3aJIaHHsI K MAaKCHMAIIbHO BO3MOKHOE YHCIIO OAJIIOB OIpeIeiseTCs
OTIENBHO JJIs1 KaXKI0i padoThI.

3. Ilpu onleHMBaHUM 3aJaHHSI YUUTHIBAETCA aKKYPaTHOCTh O(hOPMIICHHUS U TOIPOOHOE
OIMCaHKe XOJa PEIICHHUS CO CChUTKAMU Ha COOTBETCTBYIOIINN TEOPETHUECKUI MaTepHar.

4. Wrorosas omeHKa 3a BCIO pabOTY COOTBETCTBYET MPOLEHTY MOIYYSHHOTO CyMMapHOTo Oasa
0 OTHOIICHHIO K MAKCUMAIBHO BO3MOKHOMY YHCITY OaJIIOB.

5. TlonoxurenbHOU cunTaeTcs oleHKa 3a padoty He MeHee 60%. [Ipu oTpunaTenBbHOI OLICHKE
CTYZIEHT IePENUChIBAaeT paboTy 3aHOBO (JPYroi BapuaHT).

6. CryaeHT MOXeT IMOBBICUTh PEHTHHTOBBIN Oasll, BBIMOJIHUB pabOTy HaJ OLIMOKAMH.

PeliTuHroBsIii 6aJii1 3a MOBTOPHYIO paboTy U MpHU paboTe HaJ OMMUOKaMU HE MOXKET OBITh
6ombie 75 %.

Oo0Opa3zen KOHTPOJILHOM padoThl Nel,

1 kype, 1 cemecTp.

CocrtaBbTe TaOIUIly UCTUHHOCTH 7SI (POPMYIIBIL: (( p— q) A p) —> (.

Jnst manHbIX MHOKECTB A ¥ B Haiigure AU B, ANB,A\B,B\ A u u3obpasure AxB Ha
KoopuHaTHOl mockoctn: A=(-3; 7] B=[4; 10).

B teopeme «B npaBuiibHBIM MHOTOYTOJIBHUK MOKHO BITUCATh OKPY>KHOCTB):

a) BBIJICJIUTE YCJIOBHE U 3aKJI04YeHue U chopMmyinupyiite ee B Buae: «Ecnu..., T0...».

B) chopmynupyiite nis Hee oOpaTHOE, MPOTHUBOIOIOKHOE, 00paTHOE MPOTUBOIOJIOKHOMY
YTBEPKICHUS; OTPEIEINTE UX HICTUHHOCTD;

B) 9Ty XKe TeopeMy cPOpMyIUpyHTe B TEPMUHAX «HEOOXOAUMOY, «IOCTATOUHOY.

Kakumu n3 cBoicTB: 1) pediaekCUBHOCTD; 2) aHTUPE(PIEKCUBHOCTh; 3) CUMMETPUYHOCTD; 4)
AHTUCUMMETPUYHOCTh; 5) TPAaH3UTUBHOCTb; 6) CBSI3aHHOCTh — 00Ja/JaeT OTHOLICHHE p,
3aJJaHHOE

a) Ha MHOXECTBE 4 :

A=1a, b, ¢, d, e},

p={a a), (b b), (& b) (b a) (c d) (d c) (e e)f;

0) Ha MHOXECTBE ICHCTBHTEIbHBIX uncen R: p = {<X; y>/ X, YyeR, x<y —1}.

OTBeT MOSICHUTE.

[TokaxxuTe, YTO TMEPEUYHCICHHBIC HW)KE IOJMHOXKECTBAa 00pa3yrT pa3OMeHHEe MHOXECTBa
A:{l, 2, 3, 4, 5}; 3a/aiiTe B SIBHOM BHJE (MHOXKECTBOM Map U3 AxX A) OTHOIICHHE

DKBUBAJIEHTHOCTH, COOTBETCTBYIOIIIEE JaHHOMY pa3OueHuto:
4= 4= 4=8 4 5



6. Ompenenute, ABISIETCSA U COOTBETCTBHE f yaCTHYHBIM OTOOpakeHHEM, OTOOPaKCHHEM (eCin
71a, To ompeenuTe THH oTobpakenus): f 1R —> R, f(X)=x?—-2x+2.

[pumeuanue. Kascooe 3adanue oannoti pabomwl oyenusaemcs ¢ 1 6ann. Maxcumanvho

803MOJICHOE YUCTIO 6annos 3a pabomy — 7 6annos (3a0anus 4a u 46 oyeruearomcs OmoebHo).

Oo0pa3en KOHTPOJIbLHOM Pad0OTHI Ne2,
1 kype, 2 cemecTp

1) Ilycte R ecTh MHOXECTBO JICUCTBUTENLHBIX YHcell. [loka3ars, 4To <R’, *> SIBJISIETCS TPYIIIIOHN,
eciu
R'= R\{l}, axb= ab—la—1b+§
2 2 2 4
2) Jloka3aTk, 4TO TIpH TOOOM HaTypansHOM 11 2+2° +2° +.. 42" =2"" —2;
3) BuImoaHWTH JEHCTBUS HAJ KOMIUIGKCHBIMH 4YHUCJIaMHd B anreOpamdeckod  ¢opme:
@+2if -@-i) .
B+2i) - (2+i)"
4) BbIUUCIUTE, WCIOJB3Ys TPUTOHOMETPUYECKYI0 (GopMy (OTBET 3amucarh B alreOpamyeckoit
dbopme):
1+i/3 i
2-2i |

5) Breraucnute Bce 3HaUCHUS KOPHA U3 KOMIIJICKCHOT'O YHUCJIa

6) M300pa3suTh Ha KOMIUIEKCHOM IUTOCKOCTH MHOECTBO uucen Z€ C, YHAOBIETBOPSIONIMX
YCIIOBHUSIM:

lz-i|<2
lz-2-i|=1

[Mpumeuanue. 3aoanue Nel oannou pabomul oyeHusaemcs 6 2 6auina, ocmanvhvie — 6 1

oann. Maxcumanoho 6o3modichoe yucio 6annos 3a pabomy — 7 6anno8.

Oo0pazen KOHTPOJILHOM PadoThHI Ne 3,

2 Kypc, 3 ceMecTp.



1. MerogoM mocien0BaTeIbHOTO HCKIIIOUYEHHS HEU3BECTHBIX pEIIUTe CHUCTEMY JIMHEHHBIX
anreOpandecKux ypaBHEHUMN:

2x, +x, +x;+x, =5

X +2x, +x,+x, =4

X+ X, +2x34+x, =71

X +x,+x,+2x,=4

2. Haiinure paHr cucTeMbl BEKTOPOB U KakoW-HUOynb ee Oa3uc. Bce BEeKTOpHI, HE BXOISIINE B

0asuc, BbIpa3uTe yepe3 0a3UCHbBIE BEKTOPHI

a,=0 -1, -1, 1) a,=(3 9 8 8 a,=(2 4, 5 1) a =00 5 3 7)

3. Haiingute obmiee pemenne u @CP st cuctemsl ypaBHEHUH
3x; +4x, —x;+2x, +3x;, =0
ox; +7x, + x5 +3x, +4x, =0
4x, +5x, —2x; +x, +5x; =0
7x, +10x, + x; +6x, +5x, =0
[lpumeuanue. 3adanus  OauHot  pabomwl oyenusaemcs 6 1 6amn. Maxcumanrvho

803MOJICHOE YUCI0 bannos 3a pabomy — 3 b6annas.

Oo0pa3sen KOHTPOJIbHOI PpadoThI Ne 4,

2 Kypc¢, 4 cemecTp.

1. HOKa)KI/ITe, 4TO CUCTEMa BCKTOPOB a,,d,,d; ABISICTCA 0a3rcom IMPpOCTPAHCTBA R3 1 HaguTe

KOOpPAWHATHBI BEKTOpPA X B 3TOM Oasmce.

a =@ 5 3) a,=(2, 7, 3) a,=(3 9, 4 x=(2, 1 1)

2. JlomoNHMTE CHCTEMY BEKTOPOB 710 6asmca mpocTpaHcTea R’
a=02 3 1 1 a,=(2, 4, 1, 0).

3. TloctpoiiTe OpTOHOPMUPOBAHHBII 0a3UC MOANPOCTPAHCTBA, HATIHYTOTO HA CUCTEMY BEKTOPOB

=0 111 4=0 -1 -) &=03 13

4. Jlns oTobpaskeHus (p mpocTpaHcTBa R’ B cebs, mepeBOAAMmEro Mmoboii BEKTOp
x=(X, X,, X;)BBekrop @(x)=(x,—x;, x+x, O):
a) OKaXUTE, YTO (¢ SABISACTCS JIMHEHHBIM;
0) HalinuTe ero MaTpuIy B 6asuce e, e,,e,: €, = (1, 0, O), e, = (0, 1 O), e = (O, 0, 1);
B) Hailnute SApo, NeeKT U paHT JUHEHHOTO OTOOpaXKEHUS ¢ .

5. Haiiogute coOCTBEHHBIE 3HAUYECHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO ONEpaTopa, 3a1aHHOTO
B HEKOTOpPOM 0a3uce MaTpuliei



3 1 0

4,=1-4 -1 0

4 -8 -2
[Mpumeuanue. 3adanue Ned oannoil pabomuvl oyenusaemcs 6 2 6ania, ocmaivhvie — 8 1

oann. Maxcumanoho 603modxcnoe yucio 6annos 3a pabomy — 6 o6annos.

3. Tunoegoe konmpoavHoe 3a0anue nHa smane opmuposanus I1K-1:

Oopa3zen nomManiHeid KOHTPOJbLHOM PadoThI O TeMe «I'pynnbI»

1 kypc, 1 u 2 cemecTp.

1. Kakoli TOpsSIOK HMEeT J3JIEMEHT d CHMMETPHUYECKOW Tpymmbl S7 H KKy

HUKIINYCCKYIO I'PpYIIITY OH nopo;xﬂaeT? quy PaBCH 3JICMCHT, O6paTHBIﬁ SJICMCHTaM d , 613 , €CJIIN

1234567
a= ?
2345761

2.Ha maoxectse G = {ai, a,,a,, a4} 3aJlaHa ornepanus co ciueayromeit Tadnunei Kamu:

ail a2 as as

ai ai az as as

a? az as ai as

as as ai as a2

a4 a4 as a? ai

Bruicaute, siBnsiercs mu G TpymIoil OTHOCHTENBHO 3alaHHON onepanuu. Ecnu na, To ykaxure

HOJrPYIIy CUMMETPUUYECKON TpYIIbI S4, KOTOpoi n3omopdHa rpynmna G .

3. byner mu A  noOArpynmoW, HOPMAJIbHBIM JI€IUTEIEM TPYIIIbI <M ,+>? Otset

obocuyiite. [locTtpoiite Qaktop-rpynny M/A u Tabnuily CIOXKEHHUS €€ DIEeMEHTOB, eCIH
A={x|x=9k keZ}, M={x|x=3kkeZ}.

4. Tloka3zath, uto f sBIsIETCS TOMOMOPHU3IMOM <R+,-> B <A,o> 1 000CHOBATb, YTO <A,o>

ecTh KoOMMyTaTuBHas rpymma, ecian 4=(0,1), f 1 x i, aob= a—b .
Xx+1 l-a-b+2ab

5.CKOIBKO OATPYIIT UMEET TPYyIITa AeBATHAAIATOTO TTopsiaka? OTBeT 000CHOBATS.
6. HazoBuTe BCe MOATPYIITHI HUKINYECKOM TPYIITBI BOCEMHAIIATOTO MOPSIKA.
[Mpumeuanue. 3adanus Ne2 u 4 oannou pabomel oyeHusaromces 6 2 bania, ocmaivhvie — 6 1

oann. Makcumanvro 603modcHoe uucio 6ainos 3a pabomy — 8 6annos.

Oo0pa3sen nomManHeil KOHTPOJIbHOI padoThl 0 TeMe «Koabua»

2 Kypc, 3, 4 cemecTp.



1. /[loka3zaTh, 4YTO MHOXECTBO ZxZ ¢ YKa3aHHbBIMH OIEpALUsIMHU  SBISAETCS
KOMMYTATHBHBIM KOJBIOM ¢ exunuueit: (a,,0)+ (a,,b,)= (a4, +a,, b +b,);
(al,bl)-(az,b2)= (CL.L a,, by bz)-
Haiitu B KoJIbIIe OOpaTUMBIE DJIEMEHTHI.
2. JloxazaTh, YTO YHCIOBOE MHOXECTBO Z l\/i J = {a +bv2/abez }o6pasyeT o0racTtb

LIEJIOCTHOCTH OTHOCHUTENIBHO €CTECTBEHHBIX omepauuidl. Hailtu Bce oOpaTumble 3J1EMEHTBI B 3TOM
KOJIBIIE.

0 b c
3. Jlokazats, uto | — muean B konbrie K, ecim 1 =<(0 0 b|/b,ceZ
0 0O
a b c
K=</0 a bl/abceZ
0 0 a

[Mpumevanue. 3adanus Nel u 1 oannoti pabomwl oyenusaromes 6 2 banna, No 3 — 6 1 6ann.

Makcumanvno 603modxcHoe uucio banios 3a pabomy — S 6anos.

4. Tunosoe konmponvHoe 3a0anue Ha smane opmuposanus I1K-1:

KosnoxkBuymblI

Kpurepuy olileHKM 0TBETA HA BONPOCHI KOJLJIOKBHYMA:

1. KonnokBuyM NpoBOJIUTCS B NMHUCBMEHHOM ¢opMe mo Ouieram, B KOTOPbIE BKIJIFOUEHBI
BOIIPOCHI U3 NIPOrpaMMbl KOJIIOKBUYMa. OMH U3 BOIPOCOB MIPEAIIOIIAracT JOKa3aTelbCTBO
OJIHOM M3 TeopeM, OCTaJIbHbIE BOIPOCHI (OJMH WIM JBa) MPEAINoyaraloT (popMyIUpOBKY
OIIpeAEIEHUN MOHATUH C MIUTFOCTPALMEN UX IPUMEPAMH.

2. Kaxnaplii Bompoc Owiera OICHWBAeTCS B OaiaX; MpU JIONYINICHHBIX OIMMOKax |
HETOYHOCTAX B (POPMYJIHMPOBKAX OIpPENCNIEHU M J0Ka3aTesJbCTBE TEOPEMBbl OLIEHKa 3a
BOIIPOC CHHMKAETCSI.

3. Ilpu olleHMBaHMM OTBETA YYHMTHIBACTCA: IMPABUIBHOCTH (OPMYJIHMPOBOK; YCTAHOBJICHHE
B3alMOCBS3U TEOPUU U MPAKTUKH; COAECPKATEIbHOCTh U apryMEHTUPOBAHHOCTD. MOJIHOTA
U CTPYKTYpHasi IOTHYHOCTh J0Ka3aTeNIbCTBA; IIyOMHA 3HaHUI BOIpoca.

4. «CTOMMOCTB» Ka)KIO0r0 BOIPOCAa U MaKCUMaJIbHO BO3MOKHOE YMCIIO OAJIOB 3a OTBET IO
ounery onpeaenseTcs OTASIbHO Uil KaXJI0r0 KOJJIOKBHYMA.

5. Hroronas oleHka 3a KOJUIOKBUYM COOTBETCTBYET IPOLEHTY MOTYy4YEHHOTO CYMMapHOTO
0ajuia 1o OTHOIICHUIO K MAKCUMAaJIbHO BO3MOXKHOMY YHCITY OaioB.

6. TlonoxwurenbHOM cunTaeTcs oneHka He MeHee 60%. [pu oTpunaTensHON OLIEHKE CTYIEHT
nepecaaeT KOJUIOKBUYM 3aHOBO (JIpyroil Ouiert, u He Oojee 2-X pa3).

7. PelTHHroBBIi 0a1 3a MOBTOPHYIO Iiepecady He MOXKeT ObITh Oobie 75 %.

IIporpamMmMa KOJJIOKBHYMA
no aaredpe 1Js cryaentoB 1 kypcea (1 cemectp)



=
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10.

11.

12.

13.

14.

BrickasbiBanusa. Onepannu Haj BbICKa3bIBAHUSMU.

@®opMyIIbl IOTUKU BbICKa3bIBaHU; paBHOCUIIbHBIE (OpMYIbl. OCHOBHBIE PABHOCUIBHOCTH
JIOTUKU BBICKA3bIBAHUH.

MuoxecTtBa. Onepaiy HajJi MHOXKECTBAMH U UX CBOMCTBA (Teopema).

Onpenenenue npeaukata. Onepanuu Haj npeaukaraMd. O01acTb UCTUHHOCTH MpeIMKaTa
(Teopema).

Jlornueckue omnepalnuy CBA3bIBAHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYILIECTBOBAHUS
Ha MHOXECTBE IIPEAMKATOB. PaBHOCHJIBHOCTU JIOTMKH IIPEAMKAaTOB, CBSI3aHHBIE C
MIPUMEHEHUEM KBaHTOPOB.

3anuch MaTeMaTUYECKUX YTBEPXKIACHMM Ha S3bIKE JIOTMKU HpenukatoB. OOpaTHas u
MIPOTUBOINOJIOXKHAS TeopeMbl. HeoOXoanumoe 1 10CTaTOYHOE YCIOBHUS.

BunapHoe OTHOIIEHUE MEXTy 2JIEMEHTaMH MHOXKECTB 4 U B; criocoObl 3a1aHusi OMHAPHBIX
oTHoueHud. OTHOLIEHHE, OOpPaTHOE TaHHOMY.

bunapHoe OTHOIIEHHE HA MHOXECTBE; CBOMCTBA OMHAPHBIX OTHOILIEHUH.

OTtHoieHmne SkBUBaNeHTHOCTH. Kitacc skBUBaneHTHOCTH (Teopema). DakTop-MHOKECTBO.
Paz6uenne mHOecTBa. CBSI3b OTHOIICHHS SKBHUBAJCHTHOCTH, 33/JaHHOTO Ha MHOXKECTBE,
C pa30MEeHUEM ITOTO MHOXKECTBA (TeopeMa).

OtHolieHne nopsAaKa. YIOPsJIOUYEHHbIE (CTPOro, HECTPOro, YacCTUYHO, JIMHEHHO)
MHO>KECTBA.

Uactuunoe orobOpakenune. OroOpaxkeHue; BHUIBI OTOOpakeHUH  (CIOPHEKTUBHOE,,
WHBEKTUBHOE, OMEKTUBHOE).

OobpatHoe oroOpaxenue. HeobOxoaumoe U JOCTaTOYHOE YCIOBHE OOpPATUMOCTHU
oToOpakeHHI (Teopema).

Kommo3zurust oro6paskenuii u ee cBoMcTBa (Teopema).

IIporpamMmMa KOJLUIOKBHYMA
nmo ajredpe aJsi ctyaeHToB 1 Kypca (2 cemectp)

1.CryneHT I0JDKEH 3HATH ONPEIEICHNSI OCHOBHBIX MOHSITUH JIMHEHHON aire0phl:

apugmemuyeckuii 6eKmop, apugmemuieckoe 6eKmMopHoe NPoCMpParHCcmeo,

cucmema TUHEUHbIX YPAGHeHUl, peuleHue CUCeMbl J1.)., PABHOCUbHbIE CUCEMbL 1.).,
JIUHEHASL 3a8UCUMOCTb U HE3ABUCUMOCTb CUCTEMbL APUPDMEMUYECKUX BeKINOPO8;
IKBUBANEHMHbBLE CUCTEMbL BEKMOPOS,

basuc u pane KOHeuHoU cucmembvl apuPMemuyecKux 6eKmopos;

pane mampuyul,

Qynoamenmanvnasn cucmema peuwternuii OCJIY.

2.CTVI[CHT JAOJIOKCH YMCTD!:

onpeoensime JUHEUHYIO  3A8UCUMOCTIb U HE3A6UCUMOCIb CUCEM APUPMEMUIecKux n-
MEPHBIX BEKMOPO8;
onpeoensims pane Mampuybl,;
onpeoensime OA3UC U PAHE KOHEUHOU CUCTEMbl APUPDMEMUIecKUx n-MEPHBIX BeKmMopos;
APOBOOUMb UCCIEO08AHUE HA COBMECMHOCMb CUCHEMbl TUHEUHbIX VPAGHEHUN U peulamy
ux memooom Iaycca;
Haxooums 0711 00HopooHou CJIY ee @CP.

1. Apudmernueckoe n-MepHOE BEKTOPHOE IPOCTPAHCTBO. JlOKa3aTeNbCTBO TEOPEMBI O
CBOMCTBAX IJIaBHBIX oreparuii apuMeTn4eckoro 7-MepHOT0 BEKTOPHOTO NMPOCTPAHCTBA.

2. JluHeliHas 3aBUCHMMOCTb W HE3aBUCHMOCTb CHUCTEMBI 7-MEPHBIX  BEKTOpOB. [Ipumepsl.
CpoiicTBa NTUHEHHONW 3aBUCUMOCTH U HE3aBUCHUMOCTH CHUCTEMBI N-MEPHBIX BEKTOpPOB. (YMETb



JI0Ka3bIBaTh CBOMCTBa-TeopeMbl: 1)Kputepuii nuHeitHON 3aBUCUMOCTH.2) Y CHIIEHHBINH KpUTEPHiA
JMHEWHOH 3aBUCHMOCTH. 3)«Bcsikue S BeKTOpoB mpocTpancTBa F" cocTaBisitor mpu S> N IHHEHHO
3aBHCHMYIO CUCTEMY;

3. DKBUBAJIECHTHBIE CHCTEMBI 7I-MEPHBIX BEKTOPOB. PaBHOUNCICHHOCTD SKBUBAJICHTHBIX JTUHEWHO
HE3aBHCHMBIX CHUCTEM 7-MEPHBIX BEKTOPOB Kak clie/IcTBHE TeopeMbl «Ecnu B mpoctpaHcTBe F”
JlaHbl JIBE€ CUCTEMbI BEKTOPOB, U3 KOTOPBIX IE€pBas JIMHEHHO HE3aBUCUMA U JIMHEHHO BbIpakaeTcs
4yepes BTOPYIO, TO YHCIIO BEKTOPOB B MEPBOI CUCTEME HE OOJIbIIIE, YEM BO BTOPOI».

4. bazuc KOHEYHOW CHCTEMBI #N-MEPHBIX BEKTOpOB. ba3uc kak MakcuUMaiabHasi JMHEWHO
He3aBHCHMAas TMOJCHCTeMa JaHHOW cucTteMbl BeKTopoB ([lokazath Teopemy: «KoneuHasi cuctema
n-MEPHBIX BEKTOPOB, COIEpIKaIas XOTs Obl OJMH HEHYJIEBOW BEKTOp, oOnanaer 6azucom. JIroObie
nBa Oa3uca JaHHOW KOHEYHOM CHUCTEMBI 7-MEPHBIX BEKTOPOB COCTOSAT U3 OJMHAKOBOIO 4HCIa
BEKTOPOBY.)

5. PaHr xoHe4YHOI CHCTEeMBI #-MEPHBIX BEKTOpPOB. CBOIMCTBA paHTa.

6. CrpoyeuHblii paHr Marpuibl. Heu3MeHSeMOCTh CTPOYEUYHOTO paHra MaTpULBl MpU
3JIEMEHTApHBIX MpeoOpa3zoBaHUsIX ee CTPOoK. CTPOUEUHBIN PaHT CTYNEHYATONH MaTPHUIIBL.

7. JleMMa 0 paBeHCTBE CTOJOLIOBBIX PAaHIOB OCHOBHBIX MAaTpHUIl PaBHOCHJIBHBIX OJHOPOJHBIX
CJ1y.

8. JlemMa O HEHM3MEHSEMOCTH CTOJOLIOBOTO paHra MaTpPHUIBl IPH  AJIEMEHTAPHBIX
peoOpa30BaHUAX €€ CTPOK.

9. Teopema 0 paBEHCTBE CTPOUCYHOTO U CTOJIOIOBOTO PAHTOB MATPHIIBI.

10. Kpurepuii coBMECTHOCTH CUCTeMbI TUHEHHBIX ypaBHeHul (Kponekepa-Kanemnu). Ctpykrypa
MHOXkecTBa Bcex pemenuit CIIY.

11. Opnopoansie CJIY. ®CP kak 6a3uc MHOkecTBa Bcex pemeHuit OCJIY.

12. CBs3p MEXKAYy pEHICHUSMH HEOJHOPOTHOW CHUCTEMBl JIMHCWHBIX ypaBHEHUH WM PEIICHUSIMHU
accolMUpoBaHHOM ¢ Hel ogHopoanon CIIY.

IIporpamma koJiokBuymMa Nel
JJIs1 CTY/AeHTOB 2 Kypca (3 ceMecTp, TEOpHs IPYIII)

1. Tomyrpynmnsl. Monou iel. OOOOIIEHHBIH 3aKOH aCCOLMATUBHOCTH JUISL OTYTPYIIIL.

2. I'pynna moactaHoBok Ha MHokecTBe M. Cummerpuueckas rpymmna n-oid cremneHu (Sp).

Teopema Koaunn.

3. Tlopsmok sieMeHTa TpYIIbBI; €ro CBOWCTBA. TeopeMa O CTENeHSAX JJIeMEHTa KOHEYHOTO

MOPSAJIKA U €€ CIIE/ICTBUE.

4. Tluxknuyeckue rpynmbl. M3omopdu3aM OECKOHEUHBIX IUKIWYECKUX TPYII;, H30MOPHU3IM

KOHEYHBIX HUKJINYECKUX TPy OJHOIO MOPSAIKA.

5. OTHolIeHNe cpaBHEHUS 1O MOATPYIIE U ero cBoiicTBa. [IpaBble U JieBble CMEXHBIE KIACChI IO

MOArPYIIIIE.

6. Teopema Jlarpanxa u ee ClIeICTBHS.

7. HopmanbHble nenutenu rpynnsl. Kputepuit HopManbHoro aenutens rpynmnsl. @akrop-rpymnna.

8. T'omomopdusmsl rpynmn. Aapo romomopdusma. TeopeMsl 0 TOM, 4TO SAPO roMoMophuzMa @

rpymnst (G, *) B rpymny (H o) sBisiercs MOArPYNION M HOPMATbHBIM JETHTENEM TPYIIIHI
G ,*).

9. Teopema 00 smmMop(hr3Max TPyIIIL.

Il. CTyneHT 10J17KeH yMeTh 10KA3bIBaTh JIO0YI0 U3 NepedYncIeHHBIX HHKE TeopeM:
1) teopemy Komu;
2) TeopeMy O CTENEHSX AJIEMEHTa KOHEYHOTO MOPSIIKA U €€ CIIC/ICTBHE;



3) Teopemy 006 nzoMopdu3Me MPOU3BOIBHON OECKOHEUHOMN ITUKINYECKOM TPYIIBI U aJTUTHBHOM
TPYIIIbI OCJIBbIX YUCCII,

4) Tteopemy 00 u3oMOp(du3Me MPOU3BOIBHON MUKINIESCKOW TPYIIbBI MOPSAAKA 7 M aJIATUBHON
TPYNIBI KJIACCOB BHIYETOB IO MOIYIIIO 71 |

5) TeopeMy O CBOICTBaX OTHOIICHHS CPABHEHUS 11O MOTPYIIIIE;

6) Tteopemy Jlarpamka u ee ClIeICTBUS;

7) KpuTepHil HOPMAJIBHOTO JCTUTEIS;

8) Teopembl O TOM, YTO SIIPO FOMOMOP(H3MA (¢ TPYIIIIbI <G *> B TpYIILY <H ,o> SBJIETCS

MOATPYIION U HOPMAJIBHBIM JIEJTUTENIEM TPYIIIIbI <G , *> ;-

9) Tteopemy 00 stUMOPPHU3MAX TPYIIIL.

I1l. CtyneHT O0J/LKeH 3HATH OmNpenejeHUs] BCeX MMePevyHUCTeHHbIX HHKe TOHSATHH W
NPUBOAUTH NPUMEPHI  KOHTPIPUMEPBI, PACKPBIBAKIINE CMBIC YTUX MOHATHIA:
[Tonyrpymma, MOHOH, TpyIa; MOOArPYINa, MHMKIAYeCKas MoArpymnma (@), MOpOKIAEHHAS
JJIEMEHTOM @ ; TIOPSIIOK 3JIEMEHTA TPYIIIbI, IUKIUYECKasl TPYIa; OTHOIICHHE CPAaBHEHUS II0
nonrpymnmne (cieBa, CIpaBa); CMEXKHBIH Kiacc (JICBbIM, MpaBbli) 1O TOATPYIIE;, HWHACKC
MOJTPYIIBl JTAHHOW TPYIIBI, HOPMAaJbHBINH JAEIHTENb;, (AKTOP-Tpynna IO HOPMAIbHOMY
JEITUTEI0; TOMOMOPGU3M TPYII; AMUMOPGU3M TPYIII; SAPO TOMOMOp(hU3Ma TPYII; U30MOPPHU3M

TPYyIIL.

IIporpamma xoJsiokBHymMa Ne2
AJIsl CTY/IeHTOB 2 Kypca (4 ceMecTp, TeOpHUsl KoJIel)

I. CTyeHT 10/2KeH YMeTh I0Ka3bIBATh JI00YI0 U3 MepeyHCIeHHbIX HUKE TeopeM:
1) TeopeMy 0 TOM, YTO CyMMa U TIEpECEUCHHE ABYX H/ICAIOB KOJIbIIa €CTh UIeal 3TOr0 KOJIbIIa,
2) TeopeMy O TOM, YTO OTHOIICHHE CPABHEHUS 110 UCATY €CTh OTHOIICHUE SKBUBAJICHTHOCTH;

3) TeopemMy O TOM, YTO MHOXKECTBO P% BCEX KJIaccOB BbIYETOB KoJblla K mo uaeany | sBnsercs

KOJIBIIOM OTHOCUTENBHO orepanuii @ u &;

4) Teopemy O TOM, YTO AP0 romomopdusma Kosbiia K B KOJbIO K1 SBIISIETCS MACAIOM KOJIbIla
K,’

5) Teopemy 0 XapaKTepHUCTHUKE OOJIACTH HETOCTHOCTH;

6) TeopeMy O TOM, YTO B KOJIbIIE€ TJIABHBIX HICAIOB BO3pACTArOIIasl [[EMOYKa HCaI0B HE MOKET
OBLITh OECKOHEUHOIH;

7) Teopemy O paKTOPHATHLHOCTH KOJIbIIA TJIABHBIX UJICAIOB;

8) Teopemy O TOM, YTO CBKJIHMIOBO KOJIBIIO ABJSIETCSA KOJBIIOM TJIaBHBIX HICAJIOB.

Il. CTtyneHT N0JZKEeH 3HATh ONpeJe/ieHHs] BceX MepeYHCIeHHBbIX HUKe MOHATHH U
NPHUBOJMTH NPUMePbl 1 KOHTPNPUMeEPbI, PACKPBHIBAIOLIHE CMbICJ 3THUX MOHATHIA:

Konb1o; moakonblio; uaean KoJiblia; TJIABHBIA HEal KOJbIa; CyMMa M TEPECEUEHUE UJICaTIOB;
OTHOIICHHUE CpaBHCHHA IO HACATY, KJIAaCC BBIYECTOB IO HJCAITY, CBOMCTBA KJIACCOB BBIYCTOB,
(hakToOp-KOJBIO TO HAeaTy; TOMOMOP(PHU3M KOJIEIl; dMUMOPPHU3M KOIEIl; SAPO TroMoMopduzMa
KOJIeI; HM30MOp(HU3M KOJIEH; XapaKTEePUCTHKAa KOJIbIa; 00JacTh (KOJBIIO) IE€IOCTHOCTH;
OTHOIICHHUE JEJIMMOCTH W OTHOIICHHE AaCCOIMHPOBAHHOCTH B OOJNACTH IEIOCTHOCTH U HX
CBOMCTBA; COOCTBEHHBIC M TPHUBUAJBHBIC ICIHUTENN 3JeMeHTa oOmactu uenoctHocty; HOJL
AJIEMEHTOB 00JaCTH LEJTOCTHOCTH M €T0 CBOWCTBA; MPOCTOW (HEMPUBOIUMBII) JIEMEHT 00JIacTH
[ETTIOCTHOCTH; COCTaBHOM (NIPUBOAMMBIN) JJIEMEHT O0OJIACTH IIEJIOCTHOCTH; KOJIBIIO TJIABHBIX
uaeanoB; GakTopuaIbHOE KOJIBIIO; EBKIUIOBO KOJBIIO.



5. Tunosoe xonmponvHoe 3a0anue na smane opmuposarus I1K-1:

HUToroBbiii TECT
I[I/II[aKTI/I‘lCCKI/Ie CIAUHMUIbI:

Onepanuu HaJg MHOKecTBaMu. MIX cBOMCTBA.
DNEeMEHTBl MATEeMAaTUYECKOM JIOTUKH.

bunapusie oTHOmEeHUs. OTOOpaKEeHUS.
Anrebpanueckue onepariy. 3aKOHbI AIre0pandecKux ONepariii.
['pynmnbl.

Koubna.

[Tons.

KommnekcHeie uncia.

BexTopHoe mpocTpaHCcTBO.

10. Cucrembl TUHEHHBIX YpaBHEHUI.

11. JleiicTBus HAJ MaTPUIIAMH.

12. Onpenenuren.

13. JIuneiHbIe OnepaTophl.

14. EBkIMI0BBI BEKTOPHBIE TPOCTPAHCTBA.

15. DneMeHThI TEOPUU TPYIIIL.

16. DileMeHTBI TEOPUH KOJIEIL.

17. Kopuu mHorouneHa. JlejgeHue ¢ 0cTaTKOM B KOJIbIIE MHOTOUJICHOB HAJ TTOJIEM.
18. MHOTOWIEHBI HAJ ITOJIEM KOMITJICKCHBIX YHCE.
19. MHorousieHbl HaJ MMOJIEM JEHCTBUTENbHBIX YHCET.
20. MHorOo4JIeHBI HaJl TIOJIEM PALlMOHATBHBIX YHCEIL.
21. PacmupeHust moJiei.

CoNoO~wNE

1. OMNEPALIMU HAJ MHOXXECTBAMM. UX CBOMCTBA

. Kakue w3 crnemyromux HabopoB moaMHOkecTB MHOXkectBa A={1,2,3,4,5,6} cocraBustoT
pazOuenne MHOXKecTBa A?

1) A1={2,3}, A>={3,4,5}, As={1,6}.

2) A1={1,2,3}, Ao={4}, As={5,6}.

3) A={1,2}, A={4,5}, As={6}.

4) A=, A={1,3.4}, Az={2}, As={5}, As={6}.

. Mns muoxectB A={-1,0,3,4} u B={0,4,6} muoxectBo A\B paBHo:
1) {-1,04} 2){-1.3}; 3){0.3,4}; 4){-1,6}.

. Jlna muoxectB A=[0,2] u B=[0,4,6] MHOX)ecTBO AUB paBHO:
1) [0,6]; 2) [0,2,4,6]; 3)[0,2] u{4,6}; 4) [0,6).

. s muoxects A=(1,3)U(5,7) u B=[2,6] mHOXecTBO ANB paBHO:
1) [2,3)u(5,6]; 2) (2,3]V[5,7); 3) [2,3); 4) (2,3)U(5,6).

. KakuMm ycnoBusiM 10JKHBI yIOBIETBOPATH MHOXKeCTBa A U B, uro6s1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=0, B#J,

. Kakum ycnoBusiM 1O/DKHBI YIOBIETBOPSATH MHOXeCTBA A 1 B, uTo0b1 (AUB)\B=A)?
1) A=B=#J; 2) AcB, A#J; 3) AnB=J; 4)BcA, B#J.

. Kakoe u3 cnegyronmx yTBepKAeHUA BEPHO?

1) 1c{1,2,3}; 2) {13={1,2,3}; 3) {1,2}=({1,2},3}.



. Kakoe u3 cneayrommx yrBepXaeHu BEPHO?

1) {1re{{1}. {2.3}} 2) {2}e{1,2,3}; 3){1.2}e{l123} 4
1e{{1}.{2,3}}.

2. DJIEMEHTBI MATEMATHYECKOM JIOTUKA

. Kakoe u3 cineayromnmx BbICKa3bIBAHUN UCTUHHO?

1) (3x)(x2—4x+3=0 A x<0)
2) (3x)(x*—4x+3=0 A 0<x<1)
3) (3x)(x*—4x+3=0 A x>3)
4) (Ix)(x>—4x+3=0 A x>0)

. Kakoe u3 cnegyronmx BbICKa3bIBAHUN UCTUHHO?

1) (Vx) (x*—4x+3<0)
2) (Vx) (x*+2x-3>0)
3) (Vx) (x?+x+5>0)

4) (Vx) (x*+4x-3=0)

. Kaxkasa u3 CJICAYHOIINUX (I)OpMyJI TOXACCTBCHHO HCTUHHA?
1) (Pv—P)=P
2) P=(Pv—P)
3) P=(PA—P)

. B xakoit u3 cnegyrommx (Gopmya NPUBEACHHBIX CBEACHHUI JIOCTATOYHO, YTOOBI ONpPEACIUTh

HUCTUHHOCTHOE 3HaYCHUE POPMYJIbI?
1) Pv(Q=R), Q=x.
2) PA(Q=R), Q=x.
3) (P=Q)=P, P=u.
4) PA—Q=0Q, Q=n.

. Kakoe u3 CJICAYIOMIUX YTBep)KILCHI/Iﬁ ABJISICTCS MPEAUKATOM HAa MHOXKECTBC JIEHCTBUTEIIBHBIX

gucen?
1) «Buepa 1ien 10K Ib».
2) «25 — mpocToe YHuCIom.
3) «x+y?=4y.
4) «16+9=5%.

. Kakue u3 CJICAYHOIIUX YTBep)KI[eHI/Iﬁ SIBIISTIOTCS. UICTUHHBIMU ?

1) Ecnu xaxzoe U3 cliaraeMbIx Jenutcs Ha 13, To u cymma nenutes Ha 13.

2) Ecau xoTst 661 OIHO cllaraeMoe He aenutes Ha 13, To u cymma He aenurces Ha 13.
3) Ecmu cymma genutest Ha 13, To 1 Kak10€ ciiaraeMoe JeauTcs Ha 13.

4) Ecnu cymma He nenutces Ha 13, To HM OJTHO M3 CllaraeMbIX He JeauTcs Ha 13.

. Kakue u3 cnenyronmx GpopmMys SBISFOTCS TaBTOJIOTUSAME?
1) (P=Q)=(=PAQ)

2) PAQ=(R=PVQ)

3) (P=Q)v(PvQ)

4) (P=Q)v—(=PAr-Q)

. Kaxkue BrIcKa3pIBaHUS SIBIISAIOTCSI UCTUHHBIMU BMECTE C BhICKa3bIBaHUEM A =B?

1) A gocratouno qis B.
2) A Heobxomumo ais B.



3) B mocrarouno mis A.
4) B HeoOxoaumo st A.

9. Vkaxwure MNpaBWIbHYIO 3alKCh BbICKa3biBaHM: «HeKkoTopble AEWCTBUTENbHBIC YHUCHIA HE
SIBJISIFOTCS PAallMOHAIBHBIMI.
1) 3x (xeR= x¢Q).
2) VX (xgR=xgQ).
3) Ix (xeRA xgQ).
4) Ix (xgRA x£Q).

10. ITycts P(X) u Q(X) — oaHOMECTHBIE MPEAUKAThI, 3aJaHHble Ha MHOXecTBe M; Tp u Tg — ux
00J1acTH UCTUHHOCTHU. Y CTAHOBUTE COOTBETCTBUE MEXK]Y MPEAUKATAMH:

1) PGIAQX);  2P(X)vQ(x); 3) P(x)=Q(x); 4) P(x)=Q(x)

M UX 00JIaCTAMU UCTUHHOCTH:

v /
ZD a5 / am

1) 4 3

11. Iycte Bhicka3zbiBaHnue A<>B uctunno. Kakoe u3 ciaeayromux BhICKa3bIBAaHUHN JIOKHO?
1) A=AVB; 2) (AA—=B)=B; 3) A—-B; 4)(A=B)=B.

3. BUHAPHBIE OTHOHWEHUSA. OTOBPAKEHUSA

1. BuHapHOE OTHOIICHHUE P 3a/IaHO HA MHOXKECTBE JICHCTBUTEIIBHBIX YUCEI.
(Vx,yeR) xpy<=||x|-3|=|ly|-3|. Kakumu 13 Ha3BaHHBIX CBOHCTB OHO 00JiaaeT?
1) PeduiekcUBHOCTS.
2) AHTHPe(IIEeKCUBHOCTS.
3) CHUMMETPUYHOCTb.
4) AHTHCUMMETPUYHOCTD.
5) TpaH3UTUBHOCTb.

2. Ha muoxectse A={1,2,3,4,5} 3amano otnomenue p ={<1,1>, <1,2>, <2,1>, <2,2>, <3,3>,
<4,4>, <4,5>, <5,4>, <5,5>}. Kakumu cBoiicTBaMu OHO 00sagaet?

1) PedaekcuBHOCTD.

2) AHTUPe(IEKCUBHOCTS.

3) CUMMETPUYHOCTb.

4) AHTHUCUMMETPUYHOCTD.

5) TpaH3UTHUBHOCT®.

6) CBsI3HOCTB.

3. Ha muoxectBe HGfICTBI/ITCJ'IBHBIX YHCCI 3a1aHO OTHOIICHUE S3KBUBAJICHTHOCTH .

(Vx,yeR) xpy & cos% = cos%



Kaxkoe u3 ciemayromux MHOKECTB SBJSETCS KJIaCCOM DKBUBAJICHTHOCTH [ 1]p?
1) {1+2n|neZ},; 2) {1+n|neZ}; 3) {2+4n| neZ}; 4) {-2+2n|
neZ}.

4. 3amanHoe Ha MHOXecTBe A={1,2,3,4,5} OuHapHOE OTHOIIEHUE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4,5>, <5,5>} apnsercs:
1) SKBUBAJICHTHOCThHIO;
2) CTPOTHUM YaCTHYHBIM ITOPSIKOM;
3) HECTPOTUM YaCTUYHBIM MOPSIKOM;
4) HeCTpOruM JIMHCHHBIM MOPSIKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3agano pazouenue A1={1,2}, A>={3}, As={4,5}.
Kakyro 5KkBUBaJIEeHTHOCTb Ha A OHO OIpeaenseT?
1) {<1,1>,<1,2>, <2,1>, <2,2>, <3,3>, <4,4>, <4,5>, <5,4> <55>}
2) {<1,1>,<1,2>,<2,1>, <2,2>, <3,3>, <3,4>, <4,3>, <4,4>,<55>}
3) {<1,1>,<2,2>,<3,3>, <4,4>, <5,5>}
4) {<1,1>,<2,2>,<3,5>, <5,3>, <5,5>, <3,3>, <4,4>, <5,5>}
6. Kakuwe u3 crenyromux OWHAPHBIX OTHOUICHWH HAa MHOXKECTBE JCHCTBUTEIBHBIX uucenl R
ABIISIIOTCS 0TOOpakeHussiMu R B R?

1) p={<x,y>[x*+y*=1}
2) p={<x,y>ly>x+1}
3) p={<xy>|y=10""}
4) p={<x,y>|2*=lgy}

7. Kakue u3 ykazaHHBIX HU)KE OTOOpaXEHUI CIOPBEKTUBHbI?

1) f:R->R, 2)f:R—>Rx, 3)f RoR, 4) f: Ri—>R,
f: x> 2% f: x> X% f: X sinx; f: x— Igx.

8. Kakue u3 yka3zaHHbBIX HIKE OTOOpaXKEHUH MHBbEKTUBHBI?

1) f:R->R, 2)f:R—>Rx, 3)f R-R, 4) f: R\—>R,
f: x> 2% f: x> X% f: X sinx; f: x> Igx.

9. Kakoe 13 ykazaHHBIX HHXKe 0TOOpaskeHHi oOpaTumo?

1)f:R>R 2)f:R—>Rx, 3)f:R-R, 4) f: R+—R,
f: x> 2% f: x> X2 f: X sinx; f: X Igx.

4. AJITEBPAUYECKHUE  OIIEPAIIMU. 3AKOHBI  AJITEBPAUMYECKHX
OINEPAITUN

1. KOMMyTaTI/IBHBIMH Ha R ABIAKOTCA OHepaHI/H/I:
1) axb=(a+b)%: 2) aBb=a+3b; 3) a*b:%b; 4) aBb=%(a—b).
2. ACCOHI/IaTI/IBHBIMI/I Ha R SABJIAKOTCA OHepaI_[I/II/I:

1) a*b=(a+h)?; 2) aBb=a+3b; 3) a*b:%b; 4) aBb=a-3b.



3. Ykaxute mappl OWHApHBIX alreOpanvyecKux OIepaluid, B KOTOPBIX IIepBasi OIeparus
IUCTpUOYTUBHA OTHOCUTEIHHO BTOPOM:
1) cnoxkeHne U YMHOXKCHHE Ha MHOKeCTBE R;
2) yMHOXEHHE U CIOXKEHUE Ha MHOXKECTBE R;
3) oOpenuHeHHE M IepeceueHue Ha MHokecTBe P(M) Bcex IOIAMHOXKECTB HEKOTOPOIO
MHOXeCTBa M;
4) nepeceueHne U 00bEIMHEHNE HA MHOXKECTBE P(M);
5) yMHOKEHHE M JIeJICHHE Ha MHOKeCcTBE R,

4. YCTaHOBHUTE COOTBETCTBUE MEXIY alnreOpoi M 3JIEMEHTOM 3TOW anreOpbl, KOTOPBIA SBISETCS
HEHUTpPaJIbHBIM OTHOCUTENIPHO YKa3aHHON alredpandeckoi ornepanuu:
DN<Z +>; 2)<Q, > 3)<PM),u>, 4)<®M),n>; 5)<N,+>
(®(M) — MHOXeCTBO BCEX TIOIMHOXECTB HEKOTOPOTO MHOKeCTBa M)
a) &; Db)0; ) ocHoBHOE MHOMKECTBO ANreOpHI HE COMEPXKUT HEMTpaTbLHOrO aementa; d) 1;  €) M.

5. Ilycth R ecTh MHOXECTBO JAEWCTBUTEIBHBIX YHCEN, OMHApHas omepanus * anreOpsl <R,*,e>
3ajaHa mo npasuiy axb = —2a —2b+6+ab u e=3 — HeWTpanbHBINA 3JEMEHT JIJIsI ONEPAIUH *.
Torma MHOXKECTBO BCEX CHMMETPU3YEMBIX JJIEMEHTOB 3TOH anreOpsl paBHO:

1) R\{3}; 2) R\{2}; 3) R\{0}: 4)R.

6. [lycth R ecTb MHOXKECTBO JIEHCTBHTENIBHBIX YKMCET W onepanus * anreOpsl <R,*> 3amaHa 1o
npasuity axb = 2a +2b —2ab —1. Torga HEWTpalbHBINA JJIEMEHT € OTHOCUTEIBHO OIEpaIiu *
paBeH:

1)1 2)0; 3)—1: 4) —%; 5) %

7. KoHrpysHuueil Ha MHOXeCTBe £ OTHOCHTEIBHO ONEpaluyd CIOKCHUs SIBISIOTCS OMHApHBIC
OTHOILECHUSA:

1< 2)=; 3):; 4> 5)=

8. Jlst anreoOpsr <{ai, az, as}, *>, rae onepaius * 3ajaHa TabIUICH
¥ a1 | a2 | as
ap [az | a1 | a
d2|ai1|a2|as
as |az | a3z | a1

, HEBEpPHBIMU SIBJISIFOTCS YTBEPIKICHUS:
1) Omneparyisi KOMMyTaTHBHA;
2) HeitTpanbHbIM 3IEMEHTOM OTHOCHUTENBHO OIEPAIHH * SIBISICTCS DJIEMEHT ai;
3) HeiiTpanbHbIM 2JIEMEHTOM OTHOCHUTEIBHO OIEPALHH * SIBISICTCS DJIEMEHT ay;
4) CHUMMETPUYHBIM DJICMEHTOM JUIs a1 SIBIISICTCS 82;
5) CuMMeTpUYHBIM 3JIEMEHTOM JUJIs 83 SIBIISIETCS al.

5. T'PYIIIIBI

1. I'pynmy OTHOCHUTENBHO YMHOXEHHUsI 00pa3yeT MHOKECTBO:
1) zs\{0}; 2)Zs\{0}; 3)z/\{0}; 4)Z\{0}.

2. He oGpa3syer rpyniry OTHOCHTEIIFHO YMHOKEHHSI MHO)KECTBO:

1) Z:\{0}; 2)Zs\{0}; 3)Z7\{0};4)Zs\{0}.



10.

11.

12.

I'pynma < Zg, + > umeeT nopsIoK
1) 8; 2) 7, 3) 4; 4) 6.

I'pynma < Z7\{0}; - > uMeer HopsAaok
n7;, 2)6; 3)5 7)8.

TIpOTHBOIONOKHBIM Kiaccy 5 B rpymme < Zz, + > BISETCS KJIACC BBIUETOB
1) 1; 2)3; 3)2; 4)4.

HpOTI/IBOHOHO)KHBIM KJIacCy é B I'py1IIic < ZG, + > ABJISAECTCA KJIACC BEIYETOB
1) 0; 2)1; 3) 3; 4) 2.

HyJ‘IeBBIM OJIEMCHTOM B I'PpYIIIIC < Ze, + > ABJISIETCA KJIACC BEIUETOB
1)0; 2)1; 3) 4; 4) 2.

HeifTpanbHeIM 31eMenToM B rpymme < Zs\{0}; - > sBasercs KIacc BbYETOB
1) 0; 2)1; 3) 3; 4) 4.

OG6paTHBIM KJIaccy 2 B IpyIme < Zs; - > SBISETCS KJIACC BHIYETOB
1) 1; 2) 2; 3)3; 4) 4.

PemenneM ypaBHeHns x+3 =5 B rpymme < Zs, + > ABIAETCA KIIAcC:
1 1; 2) 2; 3)3; 4) 4.

Pemiennem ypaBHeHus Xx-5=7 B rpynmne < Zio, + > ABISETCS Kiacc:
1) 1; 2) 2; 3) 3; 4) 4.
N3 cnenyromux anredp rpynnaMu SBISIFOTCS:

a)<Z;->; 6)<Q' - >;B)<Z; *> raeaxb=a+b-3; r)<A;:> rne A={aeC|a'=1}?
1) Tonbko a, 0; 2) TonbKoO O, T; 3)a,0,s; 4)0,B,T.

6. KOJIbLA. TEOPEMA O MOAKOJIBLIE

W3 cnenytromnux anre6p 00pa3yloT KOJBLIO:
a)<N;+,->; 6)<Z;+ > B) <Zs+ > 1)<R; + ->?
1)a, 6;2)0,B,T; 3) a, 6, T; 4) TOJIBKO B, T.

N3 cnenyromnux anredp He 00pPa3ylOT KOJIBIIO:
a)<Z,+>;, 0)<Z;+,-> B)<N;+, > 1)<Zs; +,->?
1) Tonpko a; 2) 0, B; 3)B,T; 4) a, B.

B xomnbie < Zg; +, - > HEUTpaAIBHBIM JIEMEHTOM JIJIS1 CIIOKEHUS SBISIETCS KIJIACC
10; 2)1; 3)5; 4)4.

B xomnbie < Zg; +, - > NPOTHBOMOIOKHBIM KJIACCy 1 SBIISIETCS KJ1ace
1)2; 2)3; 3)5; 4)4.

Her nenureneit Hyna B KOJbIlax

1)<Z+, > 2)<Ze+, - > 3) <Zz;+, > 4) <Zy; +, - >.

B kombiie < Zg; +, - > neauTensMu HyJs SBISIOTCS KJIACChl BEIUETOB: a) 5; 6)1_%; B)§ ;T) é_l; L[)é
7

I)a,r,m; 2)0,8; 3)0, 1, 1; 4)a,r, 1.



7. B konbI1e < Zg; +, - > 00paTUMBIMHU SIBJISIFOTCSI KJIACCHI BEIYETOB:
a)2; 6)3;B)4;1)5;1)7; €)1?
l)a,B; 2)0, 1,15 3)0,1,1,¢; 4)B, T, €.
8. IlogkonpiaMu KOJIBLA HEHCTBUTEIBHBIX YUCEI AIBJISIOTCSH .
a) Z; 6) 2Z; 8)Q[V2] = fa+bv2Ja,b € Q}; K ={a+b¥2fabez)?
1) Tonbko a, B; 2) Tonbko 0, B; 3) TonbKo B, T; 4) a, 0, B.
9. He aABASIIOTCA TOIKOJIBIAMU KOJIbIA T€HCTBUTEILHBIX YUCET:
a) 2Z; 6)3Z; B) K={a+by2fabezf; r) M=fa+b¥2jabez?
l)a, 6,B; 2)B; 3)T; 4) B, T.
10. KoMMyTaTUBHBIMU KOJIBIIAMH C €IMHULICH SBIISIOTCS KOJIbIIA:
a) < 2Z;+, - >; 6) < Q[vV2]; +, - >, rme Q[\/E] = {a+b\/§|a,b 5 Z}; B) <Zg; +, - >; 1) <R;
+, 0 >7?

k)

1) Tonbko a, B; 2) Tonbko 0, B; 3) 0, B, T; 4)a,0,T.
7. IIOJIE. TEOPEMA O MOAIOJIE

1. U3 cnenyromux anredp nojasiMu sIBJASIOTCH !
a)<Q;+,->;0)<Ze +,->; B)<Z7;+, > T)<R; +, - >, n0)<Z;+,->; e)<N; +, ->?
l)a,B,1; 2)a,0,8B; 3)0,B,1; 4)T, 1, €.

2. U3 caenyromux anreop moIsiMU He SIBJISIIOTCS
A)<Q;+, ->0)<Zs +, > B)<Z7;+, > T)<R;+, - > n)<Z;+, - >; e)<N;+,->?
1) Tonbko a, 6; 2) Tonpko O, 1; 3) 0, 1, e; 4)0, B, .

3. HeiliTpanbHbIil 3JIEMEHT 11 CIIOKEHHS B TIoJie < Z11; +, * > PaBeH:
1)1; 2) 2; 3) 0; 4) 10.
4. DNeMeHT, MPOTUBOIOJIOKHBIN KIaccy 3 Bmosie < Z11; +, * > paBeH:
1)4;2)7;3)9; 4) 8.
5. HeffTpasbHblii 37IeMEHT Il YMHOXEHHs B TIoJie < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4)2.

6. O6patupiMu cebe B moe < Zs; +, - > SBISIFOTCS JIEMEHTHI: a) 0; 6)5; B)i; r)§ ; L[)Z?
1)a,B; 2)6,1; 3)B,1; 4)B,T.

7. DeMeHT, o6paTHbIii Kaccy 2 B mone < Zs; +, - >, paen: 1)1; 2) 2; 3)3; 4)4.

8. B mmone < Q[\/§] ;+, - >, Tae Q[\/§] = {a+ b\/§|a,b € Q} ,AUCII0, 00paTHOE ISt 2-4/3, paBHO:
1) 3-2; 2) 2+4/3; 3)—2++/3; 4)-2-/3.

9. HO}IHOJ’IS[MI/I T10JI51 ﬂeﬁCTBHTeHBHBIX YHUCECI ABJAIOTCHA.
a)Z; 0)Q; B) Z[V2]= {a + b\/§|a, be Z}; T) QR/2]= {a + b3\/§|a, be Q};

JI)Q[\/E] = {a+ bv2la,b e Q}?
1)6, 1 2)r; 3)a,B; 4)B, 1.

10. IloamonsaMu 1o AeMCTBUTEILHBIX YHUCEI He SIBJISIIOTCS

a) Z; 6)Q; B) Z[V2]={a+bv2a,bez}; r)R?



1) Tonbko a; 2) Tonbko B; 3) a, B; 4) 0, T.

8. KOMIUIEKCHBIE YUCJIA

1. Ha KOOpHHHaTHOﬁ IIJIOCKOCTH 3alITPUXOBAHHYIO 00J1aCcThb OIIPCACIIAIOT HEPABCHCTBA!
¥y

T, 1) 1<|z-1+i<2;
I 7 2) 1<|z+1-i|<2;
X Z 3) 1<|z-1+il<2;
N4 X 4) 1<z+1-ifL2.

2.Ha KOOp,I[I/IHaTHOI;'I IJIOCKOCTHU 3alITPUXOBAHHYIO 0011aCcThb OIpCACIIAI0OT HCPABCHCTBA!

y
7
Z > 1. 1<|z-2|<4;
2. 1<|z-2-1<2;
- x 3. I<|z+2-i|<2;
e 4, 1<jz-2-il<2.

3. 3nauenue pynxuuu f(x)=x’ +37_i —2x mpu x=1+i paBHO:
1) -3-2i; 2)-1-2i; 3) -1+2i; 4) 1-2i.
7@-i)@+i)
2(2+i3)
1) 2-iV3; 2) 2+iv3; 3) —2-i/3; 4) 4-2iy/3.

4. Pe3ynbTatr BBIIOJHEHUS NEHCTBUN aBEH:

5. 3nauenuem ¥/—1 BIsSE€TCS YUCIIO

SR R RS SR C R SRR
2 27 2 2

1) 1+i
2 2 2 2

6. [IpousBenenne AeicTBUTEIBHON U KO3 PHUIIEHTa MHUMOM yacTel 3HaueHUs! QyHKIIUU
f(x)=x*- 371 3y npu x=1-i paBHO:
X
1)5; 2)6; 3)-5; 4)-6.

7. YxazanHyro 00JaCTh Ha KOOPJIMHATHOMN TUIOCKOCTH 33/1af0T YCIOBUS:



1) |z]=2, argz<%;

2) |z|<2, argz >%;

kg

3 222,13 gﬁ;
) l2p2, T <argz<?

4 z>2,£<arz<£.
) l2b2, F<argz<?

8. HepB006p33HBIMI/I KOPHAMU BOCHBMOM CTEIICHU U3 CAWHUIBI ABJIAIOTCS YHUCJIA.

1) cos Z +isinZ; 2) cos3—”+ isin3—”; 3) coss—” + isin5—”; 4) cosS—” + isin5—”.
8 8 4 4 8 8 4 4

9. AunreGpaundveckas hopma duciia 4(0032?5 +isin 2{} UMeeT BHI:
1) —2-2+/3i; 2) 2-2/3i; 3) —4+8+/3:i; 4)-2+2/3i.

10. Tpuronomerpuueckas Gpopma uncia —/3+| umeer Bux:

1) 2 coss—ﬂ+isin5—” ; 2) 4 cosz—”+isin2—7r ; 3) 4 coss—ﬂ+isin3—ﬂ ; 4) 2 cos7—”+isin7—7r .
6 6 3 3 4 4 6 6

9. BEKTOPHOE ITPOCTPAHCTBO

1. U3 cnenyronux CUCTEM BEKTOPOB JIMHEHHO HE3aBUCUMBIMU SIBIISIFOTCSL:

1) 2) 3) 4)
a1=(0,1,0) a1=(0,1,0) a1=(4,-2,4) a1=(1,0,1)
a>=(-4,4,0) a2=(1,-1,0) a2=(1,-1,0) a2=(-2,1,0)
a3=(-2,1,0) az=(-2,1,-2) az=(-2,1,-2) a3=(0,0,0)
2. VI3 creyromuyx CUCTEM BEKTOPOB JIMHEHHO 3aBUCUMBIMHU SIBIISIFOTCSL:

1) 2) 3) 4)
a1=(2,-1,2) a1=(2,-1,2) a1=(-2,1,-2) a1=(1,0,1)
a2=(5,-3,3) a2=(5,-3,3) a2=(5,-3,3) a2=(-2,1,0)
a3=(-1,0,2) a3=(-1,0,-2) az=(2,-1,2) a3=(0,0,0)

3. U3 cremyromux cucteM BeKTopos 6asuc mpoctpanctsa R3(R) o6pasyror:

1) 2) 3) 4)

a1=(-3,7,1) a1=(1,-3,2) a1=(1,-2,3) a1=(1,-3,2)
a>=(4,0,3) a>=(-1,3,+2) a»=(-1,2,1) a>=(4,0,3)
a3=(0,1,0) az=(-1,2,-3) a3=(0,0,0)

4. Cymma koopauHat Bekropa a=(2,0,—1) B 6asuce c1=(1,1,2), c2=(0,1,0), c3=(-1,-1,3) paBHa:
1) 2; 2)-4; 3)-2; 4)0.

5. Cymma koopauHat Bektopa a=(2,0,—1) B 6asuce e1=(1,0,0), e2=(0,1,0), e3=(0,0,1) paBHa:
1)3; 2)-1; 3)1; 4)0.

6. [Ipoussenenue koopaunat Bekropa (1,4, —1) B 6asuce e1=(1,0,1), e2=(1,1,0), e3=(0,1,1) paBHo:
1) 1; 2)6; 3)-6; 4)5.

7. Jluneitnoit odonouke BektopoB a1=(1,0,0), a2=(0,0,1)npunaanexar BEeKTOpPLI



1) (2,2,3); 2)(2,0,2); 3) (-2,0,2); 4)(1,3,-5).

8. Matpuna mnepexoga ot 6asuca ai1=(1,2), a2=(2,3) x 6asucy b1=(3,1), b>=(5,2) nBymepnoro
apu(pMETHIECKOTO MPOCTPAHCTBA HAJI TIOJIEM JCHCTBUTEIBHBIX YKCEN PaBHA:

2 [_57 _élj; 2) (—_171 ZJ; ) [; 181} 4 [: ZJ

9. Kakoe u3 cienyromux MHOXKECTB 00pa3yeT MOJAINPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IIJIOCKOCTH?
1) Bce BeKTOpHI MIOCKOCTH, KaKIbI U3 KOTOPBIX JIEKHUT Ha OJHON M3 oceit koopauHat Ox
i Oy.
2) Bce BekTopbl miockoctu ¢ HadamoM B Touke O(0,0), KOHIBI KOTOPBIX JIEKAT Ha AaHHOM
IIPSIMOM.
3) Bce BeKTOpPBI MJIOCKOCTH, HaYaja U KOHIbl KOTOPBIX JIC)KAT Ha TAHHOM MPSIMOH.

10. CACTEMBbI JIUHEMHBIX YPABHEHUI

1. Kakue u3 cienyronmx CucTeM JUHEUHBIX YPaBHEHUN HE UMEIOT peIIeHU?
X +3X, =X, =1 4% +3X, + X, =3
a) 9 2% —X, +X, =3 6){ B) ¢ —3X +2X, —7X, =—4
—2X, —6X, +2X; =-1
1)a,s; 2)a,6;3)a; 4)0.

X, =X, +2%;, =0

—X +4X, +X%, =0
X +X,—X%X,=0

2. Kakue n3 CJICAYHOIINX CUCTCM JIMHEWMHBIX ypaBHeHPIfI HMEIOT OECKOHEYHO MHOTO peH.IeHPIﬁ?

X, +3X, —X; =1

a) ¢ —x +5x,=3

5) X, =X, +2%X, =0 B) 4X, +2X, =6 " 2% +3X, =5
—X, +3X,+5%, =0 2X, +X, =3 33X, —X, =4

—2X, —6X, +2x, =1
1)0, B; 2) a, 0; 3)B,T; 4)0,T.

3. Kakue u3 crneayronmx CucTeM UMEIOT XOTsI Obl O/IHO pelieHue?
2X, —5%, =1 2X, —5X%, =1 2X, —5%, =1
a)< 7 0) o B) % 79% T) X, +2X, =-3
X +X,=2 — 2% +5x,=-1 —2X +5x, =2
1) TonpKo a, T; 2) TOJBKO a, O; 3)a, 0,1 4) TonbKo O, T.

4. Kakue 13 clieyonux cucTeM UMEIOT He 00Jiee OJJTHOTO pelIeHus?
3X, — X, =2 -X +3%, =1 - X +3X, =2
a)q o ° 0) o B) o r) X +X —%X =0
X, +X, =5 2X, —6X, =—2 X, —3X, =4
1) a, 0; 0) 0, B; 3)a, 4) a, B.
. 3X, +2X, + X, =1
5. PaHr pacmmpeHHON MaTpHILbI CUCTEMBI paBeH:
2%, +5X, + 3%, =3
1) 1; 2) 2; 3)3; 4) 4.
3X, +2X, + X, =1
6. PaHr OCHOBHOM MaTpHIIBI CUCTEMBI | 2X; + 5X, +3X, = -3 paBeH:
3% +4x, +2x, =-1
1)1, 2)2; 3)3;, 4)4

7. Pa3aMepHOCTh MPOCTPAHCTBA PEIICHUIN CUCTEMbI IMHEHHBIX OJJHOPOIHBIX YPABHEHHI



2X, — X, +3%X, —2X, +4x, =0
X, + X+ X, +X =0
4x, —2X, +6X, —4X, +8x, =0

paBHa:
1)1, 2)2; 3)3; 4)4.

X, + X, +2X%, +3X, =1 "

3%, — X, — X, —2X, =4
1) (-1,-1,0,1); 2) (-1,1,0,1); 3)(-1,-1,1,1); 4) (-1,0,1,-1).

8. Kakoil u3 BEeKTOPOB SBJISIETCSA PEUICHUEM CUCTEMBI {

9. 13 CKOJNBKUX BEKTOPOB COCTOUT (DYHIAMEHTAIbHASI CHCTEMA PEIICHHI CHCTEMbI yPaBHEHHI
{lerx2 +2X, +3X, =0?
3% — X, —X; —2X, =0
11, 2)2; 3)3; 4)4

10. Kakue u3 caeayromux CUCTEM YPaBHEHUH UMEIOT €IMHCTBEHHOE PEIICHHE?

X, —2X, + X, =1

X, +2X, —X; =3 X, + X, =0

X, +2X,—X, =0
a) 12X +4X, —2X, =—2  §) ! x,+2x,=4 By ¢ r) < X, +% =0
X, +3X, +2%, =0
— X, +X%X;=0 — %, +3%x, =-1 —% +X%,=0
1) a, 0; 2) a, B; 3)a, 4)0,T.
3x, —15x, =1 .
11. ITpu kakuX 3HAYCHHSIX MapaMeTpa a CucTeMa HE UMEET PEIICHHI?
2X, +ax, =-3
1) -10; 2) 10; 3)6; 4)5.
11. I[EP'ICTBI/IH HAJ MATPULIAMUA
. ) -1
1. CymMa 31€MEeHTOB, CTOSIIIMX Ha TJIABHOW JuaroHanu matpuisl A — A + E, roe A = ) o)

paBHa: 1)0; 2)3; 3)-4; 4)6.

2. MOXHO JI1 BBIITOJIHUTh YMHOXKEHUE MAaTpULl A(2x4) U B(3x4)?
1) na; 2) Her.

3. Pazmep matpuiibl A2xs) -Bx3) paBeHn:
1) 2x3; 2) 2x4; 3) 4x3; 4) 8x12.

31 1)(1 1 -1
4. DneMeHT o3 mpousBeneHus |2 1 2(-|2 -1 1 | paBeH:
1 2 3/{1 0 1
1)6; 2)2; 3)1, 4)-1

3 1)(1 1
5. CYMMa 9JICMCHTOB, CTOAIINX Ha MOOOYHOM AuaroHaliv IpoOu3BCACHUS ( ] (2 :J , paBHa:

2 1)
1)5; 2)6; 3)8;, 4)7.

4 3
6. lna matpuiel A =(

3 2) o0OpaTHOM SIBJSIETCS:



1) [—41 _13} 2) (_32 —34} 3) [—32 _34} 2) (—32 _34)

-1 3 0 2 1 1 10
7. Kakue u3 cienyroumx MaTpuil: a) (1 _3); 0) (O 3]; B) (_1 2]; r) [0 SJ SIBJISIIOTCS

oOpaTuMbIMuU?
1)a,6; 2)0,s; 3)B,T; 4)a,r.

6 —1) |15
2 1) 1 2) 2 1) 2 -3
a5 2oL 3 ol A el D)

12. ONPEJEJIMTEJIN

3 5 -9 13
8. PemienueM ypaBHeHuUs = 4 SIBJISIETCS. MAaTPULA:

13
- 20
1)-1;2)9; 3)-79; 4)37.

2
1. Onpenenutens 3

‘ paBeH:

1 -2 0
2. Omnpenenutens |1 0 0 paBeH:
2 50
1)9; 2) 1; 3)18; 4)0.

1 3 1 4
1 -2 0

3. Onpenenurens L0 paBeH:
0 2 5 0

1) 36; 2)-36; 3)-4; 4) 4.

4, MI/IHOp, JOTOIHUTEIBHBIN K QJICMCHTY 023 B OIIPCACIINTECIIC

0

N P PWw
|
N
o

1)12; 2)-8; 3)8; 4)-12.

5. Anre6pa1/1qecxoe JAOIIOJIHCHHUC Az B OMIpCACIINTEIIC paBHO:

2

N PP Ww
I

U‘ION

o O O b

1) 16; 2)-16; 3) 15; 4) 0.

6. OnpenenuTesb MaTPUIbl CUCTEMBI TUHENHBIX YPaBHEHUN
X, +3X; +5x%, =1
X, +5%X, =-2
X +2X% =1
3%, —3X, +4X, +2x, =0
1) 15; 2) 45; 3) —45; 4) -75.

paBeH:



7. YKaXUTE 3HAK WICHA ONMPEACIUTEIIS MSATOrO MOPSAIKA 0230L340L150L420L51
1) «=»; 2) «+».

8. Ilpu kakoM 3HaueHMH K MPOU3BEICHHE OL25015100320140k3 SIBJISICTCS UYJICHOM OIPEACIIUTEIIS
IIATOI'O nop;lzu(a?
1)1; 2)2; 3)3; 4)4.

9. OnpeneanTesns MPOU3BEICHUS MATPU -3 10 aBEH:
e POUSBEA PHR 7] 210 ) PABSE
1)-3; 2)3; 3)-39; 4) 39.

-3 1 0)y(-1 0 1
10. Onpenenurens npousBeaeHuss matpuyy | 2 0 0|-|—-2 1 O | paBeH:
1 01)(3 0 -1
1) 4; 2)6; 3)-7; 4) 4.
3 -1 4 1 -1 3 2 4 6
11. Kakme w3 ciuenyroumux omnpexenurteneit: a)0 0 0O; ©6)-1 1 -3; B)L1 5 3;
1 -1 3 2 -1 0 010
1 2 1
r)l -1 O paBHBI HyIO?
1 0 O
l)a,6; 2)0,8; 3)B,T; 4)a,r.
3X, + X, +4x, =1
12. B cucreme < x, —2x, =-3 HEU3BECTHOE X2 PaBHO:

X, +X%X,=0
1)1; 2)2; 3)3; 4)-1.

13. JUHEHHBIE OITEPATOPBI

1. Kakoe u3 crnenyronmx npeodpa3zoBaHuil TpEXMEPHOTo aprupMETHYECKOro mpocTpancTBa Hala R,
0TOOpaKarOIINX JIF0O00H BEKTOP Xx=(Xx1,X2,X3) B BEKTOP ((x), ABIASCTCS JTMHEHHBIM?
1) (x)=(x1,x2,x3+1);
2) O(x)=(x1tx2, x2, x3);
3) o(x)=(x1,x2, (x3+ x2)?);
4) (x)=(x1—2,x2,x3);

2. Marpuna JUHEHHOro oreparopa (¢ TPEXMEpHOro apu(METHUecKOro MpocTpaHCTBa Haa R B

1 -10
enuHuYHOM Oasuce paBua | 0 2 1. Bektop @(x), rae x=(2;1;—1), pasen:
-1 1 1

1) (-1,1,-2); 2) (1,1,-2); 3) (-1,-1,-2); 4) (-1,1,2).

3. Jluneiinsle onepaTopsl mpocTpancTBa R3(R) B HeKOTOpOM 0a3nce 3a/1aHBl MATPULIAMH

0 1 2 1 01 1 0 4 -1 2 4
a)[ 3 0 -1/:6)|-1 3 0;8) |0 -1 2[;|0 1 3
30 1 0 10 2 1 -1 0 0 -5

Jlnis kakoro U3 HUX 00pa3 He coBnaaaet ¢ R?



l)a; 2)6; 3)B; 4)T.

4. Jluneiinsle onepaTopsl mpocTpancTBa R3(R)B HEKOTOpOM Gasuce 3a1aHbl MATPUIIAMH

2 01 2 0 1 1 0 4 0 1 2
a)|-1 3 0/;6)|-1 3 0l;8|0 -1 2|;1)3 0 -1[.
010 1 -3 0 2 1 -1 -3 0 1

JIJIs KaKuX W3 HUX SIIPO COCTOUT TOJIBKO M3 HYJIEBOT'O BeKTOpa?
1)a, 6; 2)6,8; 3)B,T; 4)a,B.

5. CoOCTBEHHBIMH 3HAYEHHAMH JIHMHEHHOro omeparopa mpoctpanctBa R%(R), 3amaHHOrO B
HEKOTOpOM Oa3uce MaTpuren (2 ;) , ABIISIIOTCS YUCIIA:

1)4u2; 2)-4u-2; 3)4u2; 4)4u-2.
6. CymMa cOOCTBEHHBIX 3HAYEHHI JTMHEHOrO omeparopa ¢ npocTpanctea R%(R), 3a1aHHOTO B
HEKOTOpOoM 0a3uce MaTpuLeit G EJ , paBHa:

1)8; 2)6; 3)4; 4)-4.
7. CoGCTBEHHBIMU 3HAYEHMAMH JIMHEHHOro omepaTopa mpocTpancTa R2(R), 3agaHHOro B
HEKOTOpOM Oa3uce MaTpuLeil ﬁ 176J , ABJISIIOTCSI YMCHa:

D9u-1; 2)9wul; 3) 9ul; 4)-9u-1

8. Jluneiinble oneparops! npoctparcta R3(R) B HekoTOpOM 6Gasice 3a1aHbl MATPHITAMH:

2 01 2 0 1 2 01 0 1 2
a1 3 0[;6)|-1 3 0|;B8)|0 0 O0f;)|3 0 -1].
-3 01 1 -3 0 1 31 -3 0 1

JIns kakoro U3 HEX 06pa3 coBmanaet ¢ R®?
l)a; 2)6; 3)B; 4)1.

9. CoOCTBEHHBIM BEKTOp, MPUHALICKANUNA COOCTBEHHOMY 3HAUYCHMIO A= —1 JHHEHHOTO

. (1 8
orepaTopa, 33JJaHHOTO B HEKOTOPOM 0a3nce MaTpHIiei [1 3} , PaBeH:

1) (41); 2) (-4.1); 3) (4.4); 4) (1.1).

10. JTuneiinsie onepaTopsl mpocTpancTBa R3(R) B HekoTOpoM 6a3uce 3a1aHbl MATPULIAMHL

2 01 2 01 2 1 0 2 0 1
a)l2 2 2|;6)|1 3 0;8|0 2 0311 3 O0].
1 11 -3 01 1 -1 0 0 -6 1

Kaxkas u3 HUX SBISIETCSI MaTpUIIEH 0OpaTHMOTO JIMHEWHOTO omneparopa?
I)a; 2)6; 3)B; 4)T1.

11. KakoMy cOOCTBEHHOMY 3HAUEHHIO JIMHEHHOTO OmepaTopa, 3aJaHHOTO0 B HEKOTOpOM Oasuce
. (1 8
MarpuLen 1 3] MPUHAIIICKUT BekTop (2;1)?

1)1; 2)2; 3)-1; 4)5.



1 -1 2
12. Panr nuHEWHOro orneparopa, 3aJJaHHOT0 B HEKOTOpoM Oa3uce maTpuueit | 0 5 1|, paBeH:

-1 1 3
1)0; 2)1; 3)2; 4)3.
1 -1 2
13. JledexT nuHEHHOTO omeparopa, 3aJaHHOTO B HEKOTOpoM Oasmce martpumed [0 1 -1/,
2 -2 4

paseH:
1)0; 2)1; 3)2; 4)3.

14. EBKJIMOBBI BEKTOPHBIE ITPOCTPAHCTBA

1. CxansipHoe nipousBeieHue BekropoB a=(1,—4,2,2) u b=(3,3,3,3) pasHo:
1)2; 2)3; 3)12; 4) 27.

2. Vron mexay Bekropamu a=(4,0,2,0,4) u b=(3,3,3,3,0) paBen:

nZ: i3 Z;42—”.
) 6 ) 3 ) 2 ) 3
3. Hopwma Bekropa (4,0,2,0,4) paBHa:

1) 4; 2) 36; 3) 6; 4)16.

4. CxanspHOe TPOM3BEIEHHME BEKTOPOB X=(X1,X2), y=(y1,)2) B TpocTpaHcTBe R?(R) MOxHO
OTIPEICITUTh PABEHCTBOM:

1) (x.y)=x1y2;

2) (x,y)=xw1t2x2)2;

3) (x.y)=x1y2tx2p1;

4) (x,y)=x1y1.

5. N3 cieqyromux mnap BEKTOPOB:
a) (1,-1,2) u (-1,1,2);
0) (1,-1,2) u (1,1,2);
B) (1,-1,2) u (3,1,-1);
r) (1,-1,2) u (2,0,-1)
OpPTOTOHAJILHBIMH SBIISIOTCS:
1)a,06; 2)6,8; 3)a,0,r; 4)a,B,r.

6. U3 cnemyromux HaGopoB BEKTOPOB OPTOTOHANBHEIH Gasuc mpocTpancTea R3(R) o6pasyer:
1) a1=(2,-12) 2) a1=(2,-1,2) 3) a1=(2,-1,2) 4) a1=(2,-1,2)
a=(2,2,-1) a2=(0,0,0) a2=(2,2,-1) a=(2,2,1)
as=(-1,2,2) as=(-1,2,2) as=(4,-2,4) a3=(-1,2,2)

7. 13 BexTopos a=(1,0,0), b=(0,-1,0), c=(1,1,0), d=(0,—1,—1) HOpMHUPOBAaHHBIMU SIBJISIOTCS:
1) ac; 2)b,d; 3)ab; 4)c.d.

8. OproroHanbHas (yHAaMEHTaJIbHAs CHUCTEMa pEIIEHUH CHCTEMBl JMHEHHBIX OJHOPOAHBIX
. X +x,—x,=0
YpaBHEHUU COCTOUT U3 BEKTOPOB:
2x,+2x,—2x,=0

1) a=(-110) 2) a=(-110) 3) @a=(-1,10) 4) @=(1,-1,0)



azz(%,%,l) a2=(0,0,1) a2=(1,0,1)

9. U3 cienyrommx CUCTEM BEKTOPOB:

a) a=2,13-1) 6) a=213-1) B @=(13-1) 1) @=(213-1)
a=(3,-2,3,1) a:=(3,-2,-3,-1) a=(-3,-2,3,1) a=(-3,-2,3,1)
as=(1,5,1,10) as=(1,5,1,10) as=(1,5,1,10) as=(5,1,1,10)

OpTOFOHaJIBHBIMI/I ABJIAKOTCA:

1)a06; 2)6,8; 3)B,r; 4)0,r.

10. Bekrop a=(5,1,-1,~-1) sBiseTcss OpPTOrOHAIBLHOW mMpoekinued Bekropa x=(4,4,—1,—3) Ha
noAnpocTpancTBo L. OproroHaibHasi COCTABIISIONIAs PaBHA!
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 9JIEMEHTbBI TEOPUU I'PYIIII

1. ITopsimok s7eMeHTa B KOHEYHOU TpyIine nopsaka 12 He MoXeT ObITh paBeH:
1)1; 2)3; 3)5; 4) 12.

2. CKOJIBKO NOJATPYIII UMEET IpyIIa CeAbMOro nopsaka’?

1)1; 2)2; 3)7; 4)0.

12 3 45
4 351 2
1)1; 2)2; 3)5; 4)6.

3. [lopsiok MOJACTAaHOBKH T =( J B CUMMETPUYECKON rpynne Ss paBeH:

4. Kakue u3 cienyromux anreop:
a) <N; +>;
0) <2; * >, rne (Va,be%) a*h=a+b-2;
B) <G; - >, rne G={aeC| a®=1};
r)<R; - >
SIBIIIOTCSI TPYIIaMu?
1) a,6; 2)6,8; 3)B,r; 4)a,r.

5. Mopsinok anemenTa i B rpymmne <C \{0};- > paBen:

1)1; 2)2; 3)4; 4)8.

6. [TopsoK SIeMeHTa a MyIbTHILTMKATHBHOMN TPy paBeH 8. [Topagok d1eMenTa a2 paBeH:
1) 2; 2)4; 3)6; 4)8.

7. H={5k| keZ} obGpasyer nmoarpynmy aaauTUBHOMW TPYNIbI HENBIX yncen <Z ; +>. CMeXHbIA

KJjacc no noarpynne H, koTopslii mopoxaaercs uucioMm 16, paBen:
1) H+1; 2) H+2; 3) H+3; 4) H+4.

IPpUHAJICKUT

1 2 3
8. Iuknuyeckod rpynme, MNOPOKIAECHHOW IMOJICTAHOBKOM T:(Z 3 J,

IIOACTAHOBKA:
12 3 12 3 12 3 12 3
1) ; 2) ; 3) ; 4) :
321 2 13 312 13 2
9. Moarpynmamu mynsTHILIMKaTHBHOM Tpynmbl <R \{0}; - > aensrores:

a) G={-1;1}; 6) H={1,2,3}; 5) Q\{0}; r) Z \{0}.



1)a0; 2)a,B; 3)ar; 4)B,T.

10. Yuciio 371eMeHTOB MYJIbTUIUTMKATUBHON UKJIMYECKOUW TPYIIIBI, MOPOKIAEHHOM AmeMeHTOM —1,

paBHo:
1) 1; 2) 6eckoneyno muoro; 3)2; 4) 8.

11. B kakux U3 Ha3BaHHBIX TPYIII BCSIKas MOATPYIIA SBISECTCS HOPMAIbHBIM JEIUTENIEM?
a) <2 ; +>;
0) <R \{0}; - >;
B) MYJbTUIUIMKATUBHASL TPYyMIa HEBBIPOXKJICHHBIX KBAJIPATHBIX MATPHUIl BTOPOTro MOpsJKa C
NEHUCTBUTEIbHBIMU AJIEMEHTAMM;
') MyJIbTUIUTMKATABHAS TPYIINA MOJICTAHOBOK TPEThEH CTENECHH S3.
1)a,06; 2)a,B; 3)B,1; 4)0,B.
12. B cUMMETpUYECKOW TpyIMIe IMOJACTAHOBOK TPEThEH CTEMEeHW S3 M TOJCTAHOBKH

12 3 5
T=(3 1 2} 06paTHOI/I SABJIACTCA IMOACTAHOBKA:
12 3 12 3 12 3 12 3
1) ; 2) ; 3) ; 4) :
2 31 3 21 13 2 2 13
13. Ilopsimok kinacca 2B aJIUTUBHOM IPYIINE KIACCOB BBIYETOB IO MOIYJIIO 8 <Zgi+> paBEH:
1)1; 2)2; 3)3; 4) 4.

16. 9JIEMEHTbI TEOPHUU KOJIEL]

1. B xakuX U3 NepeynCIEeHHbIX KOJIEll €CTh ACTUTENIN HYIs?

a) <2; +, - >
0) <J7+, >
B) <Zg,*t, - >

r) KosbI1o KBaipaTHRIX MaTpHUIl BTOPOTO TMOPSIIKA C IEHCTBUTEIBHBIMA JIEMEHTAMH.
1)a0; 2)6,8; 3)B,1; 4)a,r.
2. B xakux uU3 cneayroumx Kojel HeT AeauTenel Hyms?
a) <22+, - >
6) Koib110 MHOTOUJIEHOB OT X C IeJIbIMH KO3 PHULIMEeHTaMU.
B) <Z17;+, - >
r) <l16;t, - >
1)a,0,8; 2)0,8B,r; 3)a0,r; 4)a,B,r.

3. [ToaAKOJIBIIO B KOJIBIIE KBAJAPATHBIX MATPHI] BTOPOTO MOPSIIKA C IEIBIMU JJIEMEHTaMH 00pa3yeT
MOAMHOKECTBO MaTpHIl BUJA!

o 2 Jala J ol o)

4. ineanom B Konblie Z[X] MHOTOYJIEHOB C LENBIMA KO3(D(HUIMEHTAMH SBJIAETCS:

1) MHOXKECTBO 2 LENBIX YUCET;

2) MHOKECTBO MHOTOUIEHOB € MOJIOKUTENBHBIM CBOOOHBIM YIEHOM;
3) MHOKECTBO MHOTOWIEHOB C YETHBIM CTAPIIUM KOO PUIIUEHTOM;
4) MHOKECTBO MHOTOYJIEHOB C HYJIEBBIM CBOOOIHBIM YIEHOM.



5. KOJIbII0 OTHOCHTENBEHO OOBIYHBIX OIEPALIU CIIOKEHHS M YMHOXKEHUS 00pa3yeT MHOKECTBO:
1) A={2k+1| ke Z}:
2) B={a+b~/3| a,beZ};
3) C={a+b¥/3| a,beZ};
4) D={a+b3¥/2 | a,beZ}.

6. OGparumbiMe B koubiie A[+/3 ]={a+b~/3| a,beZ} spusrorcs uncia:
a) 1; 6)—1; B) 2-+/3; 1) 3-+/3.

1) Tonpko a u B; 2) a,B,r; 3)a,0,B; 4) B,I,1.
7. I'nmaBHBIN uaean, NOPOXKAEHHBINA YUCIOM 5 B KOJIbIIE Z[\/§ ], comepkuT 9ucio:
1) 3; 2) 2++/3; 3)5-54/3; 4)5+443.
8. I'masubiii nzean (2) B koneue Z[i]={a+bi| a,pe2} cocrour u3 uncen puna:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a-2bi| a,beZ};
4) {4a+2bi| a,beZ}.

9. Ha pmarpamme mnoka3aHO OTHOIICHHME BKIIOYCHHS MEXAY Pa3IMYHBIMHM KIACCaMH KOJEIl.
YcTaHOBUTE COOTBETCTBHUE:

OTBeThI:

- O0acTH LIEIIOCTHOCTH;

- Kosplia riaBHBIX H/1€aJI0B;
- GakTopUanbHbIC KOJbIIA.

- EBKIMIOBEI KOABIA

17. KOPHU MHOTI'OYJIEHA. JEJIEHUE C OCTATKOM
B KOJIBIHE MHOT'OYJIEHOB HA/I ITOJIEM

1. Koprem muorounena f(x)=x3-5x?+8x—4 sBnsercs umcio:
1)1; 2)-1; 3)-2; 4) 4.

2. Octarok ot nenenns f(x)= x*-5x°+8x—4 Ha x—2 paBeH:
1)1; 2)0; 3)2; 4)4.

3. UsBecTHO, uto MHOTOwIeH f(X)=x*+4x3-2x>~12x+9 npu nenenun Ha (x+3)? 1aér B ocratke 0.
Ero xopuem siBisiercs uncno: 1) 3; 2)9; 3)-3; 4) 6.

4. MHOrouwIeH HauMEHbIIEH CTEeNeH! C YMCIOBBIMHU KO3(duUIIMeHTaMu, UMEIOIUI ABYKPaTHBIH
KOpeHb —| 1 nmpocToii KopeHs |, paBeH:
1) x2x+2; 2) x*x%=x-1; 3) x3+x>=x-1; 4) x>x*+x-1.

5. Ocratok ot jenenns Muorowrena X +4x°—2x>~12x+9 wua x+2 paBeH:
1)7; 2)-1; 3)6; 4)09.

6. HemonmHoe 4acTHOE OT JeJIeHHs] MHOTOWIeHa x*—3x>+x+5 Ha x—2 paBHO:



1) x?=x+1; 2) xX3+2x%4x+3; 3) x>+2x%-7x+15; 4) x3+2x%+x-3.

7. Kparaocts kopHs x=/ MHOrowreHa f(X)=x"-5x*-2x3+26x*~31x+11 paBHa:
1)3; 2)2; 3)1; 4)4.

8. CTeneHp ocTaTka OT jeeHus MHorowiteHa f(X)=x%+5 na X?+X—1 MoxeT OBITh PABHOIL:
1)5; 2)4; 3)2; 4) 1.

9. Cymma ko> durmentos muorounena f(x)=(3x*2-4x-1)%° papmua:
1) 2100, 2) 2100, 3)_1: 4) 1.

10. HanOonpmuii 001muii AeINTENb MHOTOWIEHOB
f(X)=(x-1)(x+2)2(x-3) 1 q(X)=(x+2)(x-3)?(x+1) paBen:
1) x>x—6; 2) x*~1; 3) (x>x—6)% 4) x>+3x+2.

11. HauOonpmuii 00t A€ INTENb MHOTOWIEHOB
f(X)=x*-3x2+x+2 u q(x)=0 pagen:
1) x*-3x%+x+2; 2) 0; 3) -2x*+6x°-2x—4; 4) 1.

12. Haumenbliee 00111€e KpaTHOE MHOTOUWICHOB
f(X)=(x-1)(x+2) 1 q(x)=(x+1)(x+2)? paBHo:
1) (x-1)(x+2)?; 2) (x*~1)(x+2); 3) (x*-1)(x+2)% 4) (x+1)(x-1).

18. MHOI'OYIEHBI HA L TIOJIEM KOMIIJIEKCHBIX YA CEJI

1. OCcTaToK OT JejeHHs MHOrowIeHa x*—2x3+x—7 Ha X—i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

2. TlpousBenenne kopHeit MHOrounena x*+4x>-2x>~12x+9 pasuo:
1)6; 2)9; 3)-9; 4)-3.

3. Cymma kopHeit MEorowieHa 4x°+12x*+x3+6x°+10x+3 pasna:
1)-12; 2)12; 3) 3; 4)-3.

4. Jlna  HOPMHUPOBAaHHOTO  MHOIOYJIEHA HAWMEHBIIEH CTENEHH C  KOMILIEKCHBIMH
k03 huUIeHTaMu, UMEIOIET0 KOPHH 1, 2, I, KOAPPHUIUESHT NPH X paBeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HempuBOAMMBIMU HaJ NIOJIEM KOMIUIEKCHBIX YUCEN SBJISIFOTCS MHOTOYJICHBI:
1) 2x3+1; 2) x>+5; 3)x—1; 4) x'7+2.

6. HopMupoBaHHBIII MHOrOWJIeH HaMMEHBIIEH CTENEHU C KOMIUIEKCHBIMU KO3((UIMEHTaMH,
UMEIOLIHI IBYKPATHBIH KOpeHb 1+, paBeH:
1) X22(1+i)x+2i; 2) x2+2(1—i)x+2i+1; 3) X*-2ix?-2x+2i+2; 4) x*-2ix3+2ix>—(2i—1)x+2i+2.

7. MHOTOYICH HaWMMEHBIIEH CTENEHH ¢ KOMILIEKCHBIMU KOA(Q(HUIIMEHTAMH, UMCIOIIUH CBOUMH
KopHsMu uncia 0 u i, paBeH:
1) x—i; 2) x?+ix; 3) x>—ix; 4) x*+i.

8. IlpuBenéHHOE KBaJpaTHOE ypaBHEHHE, B KOTOPOM KOX(PQHIMEHT Tpu Xx paBeH —12i, a
OTHOILIEHNE KOPHEHN paBHO 2:1, umeeT BUA:

1) x2-12ix-32=0; 2) x>-12ix—18=0; 3) x>-12ix-32i=0; 4) x*>~12ix+32=0.

9. HawMmeHbllee 3HA4YeHHE TapaMeTpa a, TPH KOTOPOM KOpHH ypaBHeHHS X>+(a—3)x—3a=0
YIOBJIETBOPSIOT YCIOBHIO X, + X, = 25, paBHO:
1) -6; 2)-5; 3)4; 4) 4.



1 1
10. Yncna x1, x2 SBASIOTCA KOPHAMH ypaBHeHHs S5x?+x+3=(. 3HaueHHe BBIPOKEHHS — +-—
xl xZ
paBHO:
3
= 9 -

3 1
2

1)2;2)— :

25
P 4) =—.
)3

11. Yncno xopHeit ypapHenus x°—6x"—20x?+14x-4=0 B 1ojle KOMIUIEKCHBIX YMCEJ PABHO:
1)0; 2)5; 3)1; 4)6.

12. Vpasuenue x°+2x°+4x*+4x3+5x%+2x+2=0 wumeer AByKpaTHbIH KOpeHb i. MHOXKECTBO €ro
KOpPHEH paBHO:
1) {i; -i; -1+i; -1-1}; 2) {i;1-1; 1+i}; 3) {-i;-1-1; -1+i}; 4) {i; -1; -1+i; 1+i};

19. MHOT'OYJIEHBI HAJI ITIOJIEM JIEMCTBUTEJBHBIX YU CE.JI

1. Umeet x0Ts OBl OOUH JIEHCTBUTEIBHBII KOpEHb MHOTI'OYJIEH:
1) x2-3x+5; 2) x}+5x%x+9; 3) x’+x+1; 4) x>~6x+9.

2. Muorounen f(X)=x3+3x?+x+3 uMeeT MHUMBII KOpeHb i. Ero ocTanbHble KOPHU PABHbL:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma AeiCTBUTEIbHBIX KOPHENH MHOTOUJIEHA 273+ 17x%—17x+5 , AMEIOIIET0 KOMIIJIEKCHBIN
KopeHb 1-2i, paBHa:

3 5 3 5
1) —=; 2) =; 3) =; 4) ——.
)2 )2 )2 )2

4. HerI/IBO,I[I/IMBIMI/I Haz I10JIEM ,HGfICTBI/ITGJ‘IBHBIX YUCCII ABJIAKOTCA MHOT'OYJICHBI:
1) x2+3x+5; 2) 2x°-3x%+1; 3) 5x—4; 4) 7.

5. OCTaTOK OT JieIeH sl MHOTOUIeHa X +x°—3x*—4x—1 Ha MHOTOWIeH X°+x°—x—1 paBeH:
1) 2x%+3x+1; 2) 2x°-3x—1; 3) 2x°3x-1; 4) 2x>-3x+1.

6. HemomnHoe yacTHOE OT JieieHHst MHOTOwIeHa 3x°—2x?+x+2 Ha MHOTO4IeH x°—x+] paBHO:
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOTrO4JIeH HauMEHbIIIEH CTENeHU ¢ ACHCTBUTEIbHBIMU KO3 PHUIIMEHTaMU, UMEIOIIUNA KOPEHb
21, paBeH:
1) x?—4x+5; 2) x%+4x-5; 3) x>—4x+3; 4) x>—4x-3.

8. HopMupoBaHHbBIII MHOTOWJIEH HaUMEHbLIEH CTENEHH C JeHCTBUTENBHBIMU KOA(PPHUIMEHTaAMH,
UMEIOLIHIA JIBYKPATHBIH KOPEHBD 1, paBEH:
1) x2+1; 2)x%—1; 3) x*~1; 4) x*+2x2+1.

9. MHorouseH HaMeHbIIEH CTENEeHN ¢ NeHCTBUTENbHBIMU K03 puninentamu, nmeromuii kopau 0
" |, paBeH:
1) x3+x; 2) xX*x; 3) xX3+xP+x+1; 4) x2x+1.

10. [ns HOPMHUpPOBAHHOTO MHOTOWICHAa HAUMEHBIIEH CTENEHHW C JICHUCTBUTEIbHBIMU
K03 PHIHEHTaMK, MMEIONIero KopHH 1, 2, 1+i, koadduuuent npu x* pase:
1) -5; 2)-8; 3) 4; 4) 10.

11. Pa3znoxxenue MHOTOWICHA f(X)=2X4—7X3+17X2—17X+5 Ha HENPUBOJMMBIE Ha | MHOKHTEH
COJICP’KUT MHOTOUJICH:
1) 2x2-3x+1; 2) x%2x+5; 3) x>-2x-5; 4) 2x%+3x—1.



12. [IpuBoauMbIMH HaJ R MHOrOWJIEHaMHU SIBJISIOTCS:
1) x>=x-3; 2)x+9; 3) x¥%+x+1; 4) 2x3+x?>=x-2; 5) x>+x+1.

20. MHOT'OYJIEHBI HAI ITIOJIEM PAIIMUOHAJIBHBIX YN CEJI

1. CpenHee apudMeTHUECKOE 1IEIbIX KOPHEH ypaBHeHHs x°—5x°+8x—4=0 paBHO;
5 4
1)1; 2)2; 3) =; 4) —.
)1 22 8) 2; 4)
2. CymMa 1esIbIX KopHeii ypaBHenus x*+4x3-2x2—12x+9=0 pasna:

1) 4; 2)-4; 3)-2; 4)2.

3. TIpon3sBeieHne panOHAIBHBIX KOpPHEH ypaBHeHHs Xx°+35x°+3x—9=0 paBHo:
1)-6; 2)6; 3)9;4)-9.
4. HenmpuBouMbiMu HaJ Q SBIISIOTCS MHOTOUJICHBI:
a) 7xB+2x4-16x3+4x-10;
0) 4x°>+x+5;
B) X>—7x+30;
r) x?+7x-30.
1)a,06; 2)6,8; 3)0,r; 4)a,B.

5. Llenble KOPHU UMEET MHOTOUJIEH:
1) x3—X2—%x+%; 2) 12x%-4x2-3x+3; 3) 6x25x+1; 4) 2x-3.

6. He umeer O eJIbIX KOpHeﬁ MHOT'OYJICH:
1) 3x2-2x—1; 2) 4x34x>=x+1; 3) 9x>—6x+1; 4) 3x+9.

7. IlpuBoanmbiME Hast Q SBISIFOTCS MHOTOYJICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*4+3x+5; B) x>-6x-2; ) 4x>+x+5; 1) x>+1.
1)a,6; 2) 6,8; 3)B,r; 4)T.0.

8. 3Hauenue Muorounena f(x)=(x—1)?3°-5 mpu x=1 pasHo:
1) 22%_5; 2)5; 3)-5; 4) -12°-5,
9. CBoGoxusIi unen Muorounena f(x)=(3x2—4x—1)1% pagen;
1) 1; 2)-1; 3) 2199, 4) 210
10. TTokasarens kpaTHOCTH KopHs 2 MEOTowIeHa f(X)=X>-5x*+7x3-2x?+4x-8 pasen:
1)1; 2)2; 3)3; 4)4.
21. PACLIMPEHUS MOJIEH

1. AJ'Il“e6paI/IquKI/IMI/I HaJ IMOJIEM pallMOHAJIBHBIX YHUCCIT SABJISIFOTCA:
11, 2)i.3)m; 4)e.

2. MUHMMAJIBHBIH MHOTOWIEH Ynciia o=1—1 HaJ MoJieM pariOHAIbHBIX YHCET PABEH:
1) x2+1; 2) x?-2x+2; 3) x*42x+2; 4) x*42x-2.

3. Crenensp yucaa o=1-i Hana IMOJIEM pallMOHAJILHBIX YHUCCII paBHA:
1)1; 2)2; 3)0; 4)3.

4. TIpoctoe anredpandeckoe pacmuperne Q(1—i) cocTout u3 uncen Buaa:



1) a+b(1-i), a,b €Q;
2) a+b(1-i), a,beR;
3) a+hbi, a,b €Q;
4) a+bi, a,b €Q.

5. Crenienp uncina o=1-1 Ha1 OJIeM KOMILICKCHBIX YMCEN PaBHA:
10; 2)1; 3)2; 4)3.

6. CTCHGHB qucJa o= \/E +i Haza I1oJIEM palHOHAJIbHBIX YHUCECJI paBHA:
1)1; 2)2; 3)3; 4)4.

7. Ilpocroe anredpanueckoe pacimpenue Q( V2 +1) COCTOUT M3 YKCEI BUJA:
1) a+b(+/2 +i), a,b Q.
2) a+h(+/2 +i) + c(V2 +i)% a,b,c Q.
3) a+b (/2 +i) + c(+/2 +i)2+d(+2 +i)3, a,b,c,d Q.
4) a+b(+/2 +i) + c(~2 +i)?+d(/2 +i)3+f(+/2 +i)*, a,b,c,d,f Q.

8. MUHHMAaIbHbIH MHOTOUIEH YHCIa 0= /2 +i Haj moneM Q palHoHATbHBIX YHCEN PABEH:
1) x*2x%+1; 2) x3-2x*49; 3) x*-2x2-9; 4) x*-2x2+9.

9. Creredpb uncia o= \/E +i Hald I10JIEM HeﬁCTBHTeHBHBIX YUCCII paBHA:
1)1; 2)2; 3)3; 4) 4.

10. Crenens uncia o= /2 +i HaJ| 10JeM KOMILIGKCHBIX dnceln pasHa: 1) 1; 2) 2; 3) 3; 4) 4.

1
11. YtoOsl yOpaTe HppanoHaIbHOCTh B 3HAMEHATENE Ipoou i1’ HAaJl0 YMHOKUTb YHCIUTED
+

U 3HAMCHATCJIb ,Z[pO6I/I Ha 4YHCJ10:
1) ¥2-1; 2) ¥4 +32+1; 3) ¥Y4-3/2+1; 4) Y4232 +1.

1 1 1 1 1 _
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1) J6-1; 2) J6-+2; 3)5; 4) J5-2.

13. PazpemnMel B KBaApaTHBIX paJuKaiax ypaBHEHUS:
1) x3-1; 2) x3-2x-1; 3) x*+3x+7; 4) x>-5x+1.

12. Cymma

14. Hepa3pemurMo B KBaJIpaTHBIX pajJlKajax ypaBHEHUE:
1) x3-5x+2; 2) x3-5x—1; 3) x>+1; 4)x*+2x-3.

15. Ha AuarpaMMe II0OKa3aHO OTHOMICHUC BKIIOYCHHA MCKAY HCEKOTOPBIMU YHCIOBBIMU
MHO’>KECTBaMH. Y CTAHOBUTE COOTBETCTBUE:

1
2 OTBETHI.
_ — MHOKECTBO BCEX allTeOpandecKuX YHCe;
4 — MHOXKECTBO BCEX AEHCTBUTEILHBIX YHCET;
— MHOYKECTBO BCEX PAIlMOHAILHBIX YHCET;

v — MHOXCCTBO BCCX KOMIIIICKCHBIX YHUCCII.



Kpurepuu olieHKH TecTa:

10.

11.
12.

13.

14.
15.
16.
17.
18.

19.
20.
21.

=

Kaxxgoe 3aaHne TecTa OlieHUBaeTCs B 1 Oall.

2. I/ITOFOBaH OIICHKa 3a BECb TECT COOTBETCTBYCT IPOLCHTY IPaBUJIBHBIX OTBETOB IIO
OTHOIIIEHUIO K 00IIIeMy YHCITY BCEX BOIPOCOB B TECTE.

3. OreHka 3a TECT CUATACTCS MOJIOKUTEIBHON, €CIIM CTYACHT OTBETHJI IPABMIIBHO HE MEHEE, YeM

Ha 60% BoOMpOCOB TecTa.

6. Tunosoe xonmponvHoe 3a0anue Ha s3mane opmuposarus I11K-1:

Bomnpocs! k 3k3ameny 1

BeickasbiBannsa. Onepanny HaJ BbICKa3bIBAHUSAMH.

®opMyiibl JIOTUKHM BbICKa3bIBaHMM. PaBHOCHIIBHBIE (popMyiibl. OCHOBHBIE PABHOCHIBHOCTH
JIOTUKU BBICKA3bIBaHUH.

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU U UX CBOWCTBA.

Onpenenenue npeaukara. Onepaunu HaJ npeaukaramu. O61acTb HCTUHHOCTH MpeAUKaTa.
Jlornyeckue onepaunuu CBSI3bIBAHHUS KBAHTOPOM OOIIHOCTU M KBAaHTOPOM CYILIECTBOBAHHS Ha
MHO’KECTBE MpPENNKATOB. PAaBHOCUIIBHOCTH JIOTMKH IPEIUKATOB, CBSI3aHHBIE C MPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMAaTHYECKUX YTBEpXKIEHMM Ha s3bIKe JIOTUKM npeaukaroB. OOpaTHas u
IIPOTUBOINOJI0XKHAs TeopeMbl. HeoOXxoaumoe u 10CTaTOuHOE YCIOBHSL.

bunapHoe oOTHOLIEHME MEXIy D3JIEMEHTaMH MHOXKECTB; CIOCOObI 3ajjaHusi OMHApPHBIX
oTHoweHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHOe OTHOIIEHHE HA MHOXKECTBE; CBOICTBA OMHAPHBIX OTHOILICHHH.

OTtHoleHne 3kBUBaIeHTHOCTH. Kitacc akBUBaneHTHOCTH. DaKTOP-MHOKECTBO.

Pa3Ouenne MHOkecTBa. CBS3b OTHOIICHHS HKBHUBAJEHTHOCTH, 33JJaHHOTO Ha MHOKECTBE, C
pa3bHueHueM 3TOro MHOXKECTBA.

OTHoeHue nopsaka. YnopsioueHHble (CTpOro, HECTPOro, YaCTUYHO, JIMHEHHO) MHOKECTBA.
Yactuunoe  oroOpaxenue. OroOpaxkeHue; BHABI  OTOOpaxeHUW  (CIOPBEKTUBHOE,
WHBEKTHUBHOE, OUEKTHUBHOE).

OOpatHoe otoOpaxenue. HeobxomaumMoe W J1OCTaTOYHOE  YCIIOBHE  OOpaTHMOCTH
OTOOpaKEHHIA.

Komno3zunust orobpaxkeHuii 1 ee CBOWCTBA.

bunapnsie anredbpandeckue onepannu. CBoicTBa OMHAPHBIX ONEPALIU.

Onpenenenune rpynnsl. [Ipumeps! rpynmn. IIpocreiimme cBoiicTBa rpynmsl.

Omnpenenenne noarpynmnsl. [Ipumeps! noarpynn. Kpurepuii moarpynmns.

Omnpenenenne konbua; npuMepsl kojen. Kompro nensix yncen. OTHOLIEHUE CPAaBHEHMS B
KOJIBLIE LIEJIBIX YHMCEIT; KOJIBIIO KJIACCOB BBIYETOB.

IIpocreimue cBoiicTBa kosel. [logkonbuo granHoro konsna. Kpurepuil nogkosnsLa.
Onpenenenue noius. IIpumeps! nosnei; npuMep HEUMCIOBOTO KOHEUHOTO MOJISL.

[Ipocreiimme cBoWcTBa MOJEH.



22. Iloamone. Pacimmpenue mosst. YmopsiioueHHbIE TOJIS.

23. 'omoMopdu3Mbl 1 H30MOPPU3MBI TPYIII, KOJICI] U TTOJICH.

24. AKCHOMBI MHOKECTBA HAaTypalibHBIX yncen. [IpuHImn MareMaTndeckoi HHIYKIUH.

25. Iloctpoenne nomnst C, SBISIOMIETOCS PACIIMPEHUEM IO ACUCTBUTENBHBIX 4Hcend R, u ero

MHWHHUMAJIBHOCTD.

26. AnreOpanueckas popma KOMILIEKCHOTO uucia. Onepanuu Haj KOMIUIEKCHBIMH YHCIIaMU B

anreOpandeckoit popme. M300pakeHre KOMILIEKCHBIX YUCEN Ha KOMIUIEKCHON TIOCKOCTH.

27. Tpuronomerpuyeckas popMa KOMIUIEKCHOTO YMCIIAa. YMHOXECHHUE M JEJICHHE KOMIUIEKCHBIX

YHCCJl, 3aJaHHbIX B TpHFOHOMeTpH‘ICCKOﬁ (bOpMC; HUX TCOMETPUUCCKAA UHTCPIPETAL M.

28. KopHu n-0il creneHu M3 KOMIUIEKCHOTO yucia. ['eomerpuueckoe m300pakeHHe KOpHEH Ha

KOMIUIEKCHOU IIJIOCKOCTH.

29. Kopnu u3 equauiibl. CBOMCTBAa KOPHEH 71-0U CTETICHH U3 STUHUIIBL.

30. IlepBooOpa3Hbie KOPHU 71-OM CTETIEHU U3 eUHUIIBL. TeopeMbl 0 IepBOOOPa3HBIX KOPHSIX.

Yucnosbie moass. MUHUMAILHOCTD MOJIS paHOHAJIbHBIX YHUCCII.

S

KpuTepum onieHKH 0TBETAa HA DK3aAMEHE:!

Dk3aMeH TpoBoauTcs B (GopMe HUTOrOBOrO TecTa IO Marepuany 1-3 ro paszaenoB
JTUCHUIUIAHBI (IUIaKTHYSCKUE SAMHULIBI 1-8).

K Tecty nomyckarorcs CTYAEHTHI, OTYUTABIIHMECS IO 00EHMM KOHTPOJIbHBIM paboTam, 1MJ13
U TEPMUHOJIOTMYECKOMY OMpocy He MeHee, yeM Ha 60 % mo Kakaoi W3 MepeurcIeHHbIX
dopwm.

Kaxxnoe 3ananue tecta oneHuBaercs B 1 Gam.

Hrorosast OLEHKa 3a BeCb TECT COOTBETCTBYET IIPOLIEHTY IPaBWIBHBIX OTBETOB IIO
OTHOIICHHUIO K O0IIEMY YHCITy BCEX BOIIPOCOB B TECTE.

O11eHKa 32 TECT CUMTACTCS MOJIOKUTEIBHOM, €CJIA CTYICHT OTBETUII IPABUIBLHO HE MEHEE, YeM
Ha 60% BOMpOCOB TecTa.

OT UTOTOBOTO TECTa OCBOOOXKIAIOTCS CTYACHTHI, HAOpaBIIHe 1o peHTHHTY He MeHee 60%.

1. Tunosoe xonmponvHoe 3a0anue Ha s3mane opmuposarus I1K-1:

Conep:xanue
UMO2080ii KOHMPOIALHOU padomul no anzeope (4 cemecmp)

CTVI[GHT JOJIPKCH YMCTB.
6blNOJIHAMb onepayuu HAO mampuyamu,

onpeoensimes pane Mampuybl,

BLIYUCTSIMD ONpedeIumenb K8aopamHo Mampuybl paA3HbIMU CNOCObAMU;

BLIYUCTSIMD OOPAMHYIO MAMPUYY PASHBIMU CHOCOOAMU,

nPOBOOUMb UCCIEA06AHUE HA COBMECTHOCTb CUCIEMbl TUHEUHbIX YPAGHEHUT U PeUanmb ux
PasIuyHbIMU Memooamu (memooom I aycca, mampuunvim memooom, memooom Kpamepa),
onpeoensims TUHEUHYIO 3A8UCUMOCHIb U HE3A8UCUMOCTb PATUYHBIX CUCEM BEKIMOPOs;
onpeoensims OA3UC U PAHE KOHEUHOU CUCHEMbl 8eKIMOPOS,

OONOJHUMb JIUHEUHO He3d8UCUMYI0 CUCTEMY 8eKMOPO8 BeKMOPHO20 NPOCMPAHCMEd, He
A61AOWYIOCA OA3UCOM, 00 bazuca,

onpeoensiams pazmMepHocms U 6a3Uc nepeceyeHus U CyMMmvl HOONPOCMPAHCIE;
8bINOHAMb NPOYECC OPMOLOHANUIAYUU NPU NOCPOEHUU OPMO2SOHATbHO20 ba3uca;



® onpedenamv paA3MEPHOCMb U HAXOOUMb  0A3UC — OPMOLOHANLHO2O OONOJHEHUsl K
NOONPOCMPAHCMBY KOHEUHOMEPHO20 e8KIUA08A BEKMOPHO20 NPOCMPAHCMBA,

® HAXOO0UmMb 6 K.M. eBKIUOOBOM  NPOCHPAHCHEE  OPMOSOHANLHYIO — NPOEKYuro U
OPMOCOHATILHYIO COCMABIAIOWYI0 86EKMOPA OMHOCUMETbHO NOONPOCMPAHCMEA,

®  HAXOOUMb MAMPUYY TUHEUHO20 ONepPamopa 8 PUKCUpo8aHHom bazuce;

® Haxooumv obaacme 3HaveHull (00paz) u pawe, A0po u OedeKkm JNUHEUHO020 Oonepamopd,
3a0aHHO20 8 HEKOMOPOM ba3zuce Mampuyel,

®  HAXo0O0Umb CcoOCMBeHHble 3HAYEHUs U COOCMBeHHble BGeKMOpbl JUHEUHO20 Oonepamopad,
3a0aHHO20 8 HEKOMOPOM bazuce mampuyel.

HToroBasi KOHTPOJbHASL Pad0TAa COCTABJSETCH M3 THIOBLIX 3aJaHHi, BKJIIOYEHHLIX B
CJIeIVIOLIHE IPOBEPOYHbIE PA0OThI:

1. KontpoasHas pabora Nel;

2. W3 2-ro cemectpa,

3. KontponbHas pabora No2.
Kpurepun olleHKH KOHTPOJILHO#H padoThI:

1. TIpoBoautcs B (hopMe MPOBEPOYHOI ayTUTOPHOM pabOTHI.

2. Kaxnoe 3amanue paboThl olleHUBAETCs B 1 0aut; mpu JIOMyIIEHHBIX OMIMOKAX OICHKA 32
3aJlaHUE CHUXKAETCS.

3. Ilpu oueHuBaHWM 3aJaHUs YYHUTHIBACTCS AKKypaTHOCTb O(GOPMIICHHS U IOAPOOHOE
OINMCAaHME XO/1a PEUIEHHUS CO CCBIJIKAMU Ha COOTBETCTBYIOLLUM TEOPETUUECKUIM MaTepurall.

4. Hrorosas oleHKa 3a BCIO pabOTy COOTBETCTBYET MPOLEHTY MOJYyYEHHOT0 CyMMapHOro 6asia
[0 OTHOILICHHIO K MAaKCUMAaJIbHO BO3MOXKHOMY YHCITy OaJlIOB.

5. TonoxurenbHoW cuutaeTcs oleHka 3a padory He meHee 60%. [Ipu oTpuiatensHON OleHKe

CTYICHT MepenuchiBacT paboTy 3aHOBO (PYyTroil BapuaHT).

PeliTrHrOBBII 6aJUT 32 TOBTOPHOE HAaMMCaHUE pabOThI HE MOXKET ObITh Oosbiie 75 %.

7. OT UTOTOBOM KOHTPOJIBHON pabOThl OCBOOOXKIAIOTCS CTYIEHTHI, OTYUTABIINECS IO 00EUM
KOHTPOJILHBIM pabotam, BceM MJI3 1 TepMUHOJIOTHYECKOMY OIPOCY HE MeHee, yeM Ha 60
% 1o KaXKJ0i W3 MEePEUnCIeHHbIX hopM

o

8. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:

Bonpocsl K 3K3amMeny 2

1. Tlonyrpynnsl. MoHouabl. O600IIEHHBIH 3aKOH aCCOLIMATUBHOCTH JUIsl IOJTYTPYIIL.

2. I'pynna moacraHoBok Ha MHOkecTBe M. CuMmmerpuueckas rpymma n-oi cremeHu (Sp).

Teopema Koanu.

3. Tlopsimok sjeMeHTa TpPYMIBI; €ro CBOWCTBA. TeopeMa O CTENeHSX JJIeMEHTa KOHEYHOTO

MOPSAZIKA U €€ CIIE/ICTBUE.

4. lwuxnuueckue tpynmbl. M3oMopdusm OECKOHEUHBIX HUKIMYECKUX TPYMM; HU30Mophusm

KOHEYHBIX IIUKJIMYECKUX FPYII OJHOTO MOPSIKA.

5. OrTHoleHne cpaBHEHUS MO MOATPYIIE U ero cBoicTBa. [IpaBbie U j1eBble CMEXHBIE KIACChI IO

MOArpYTIIIeE.

6. Teopema Jlarpanxa u ee ClIeICTBHS.

7. HopmanbHble nenuTenu rpynnbsl. Kpurepuii HopManbHOTO JenuTens rpymibl. GakTop-rpynma.

8. T'omomopdusmsl rpynmn. Aapo romomopdusma. TeopeMsl 0 TOM, 4TO SAPO roMoMophuzMa @

TPYIIIIbI (G ,%) B Tpymmy (H ,o) sBIseTcs MOATPYNIONH M HOPMATBHBIM JEIHUTENEeM TIPYTIIBI
G, ).

9. Teopema 00 smmMophr3Max TPyIIIL.

10. Uneans! kombiia. OTHOIIEHHE cpaBHEHUS MO Hjeairy. DakTop-Koibio. TeopemMa 0 TOM, YTO

mHOkecTBo K | BCEX KJIACCOB BBIYETOB KOJIbIIA K mo uneany | siBnsieTcst KOJIbIIOM OTHOCUTEIBHO



onepauuii @ u &.

11. T'omomopdusmsl koser. Sapo romomopdusma. Teopema 06 amumopdu3zMax KoJell.

12. Xapakrepuctuka xoinbla. [lojge yacTHBIX 001acTH 1EJIOCTHOCTH. TeopeMa 0 CyIIeCTBOBAHUU

T0JI YACTHBIX JUIsl 00JIACTH LIETOCTHOCTH.

13. Kosb11o riaBHBIX HeanoB. @akTOpUaNIbHOCTh KOJIbLA TTIAaBHBIX U/IE€aJIOB.

14. EBkinioBsl Koniblia. Teopema O TOM, YTO €BKJIMJIOBO KOJIBLIO SIBJISIETCS KOJBIOM TJIaBHBIX
UJIeasoB.

15. KoJ1b110 MHOT'OWIEHOB OT OJIHOM EPEMEHHON HaJl IPOU3BOJbHBIM KOMMYTaTUBHBIM KOJIBLIOM.

16. Jlenenrie MHOTOWIEHA HA IBY4YIeH x-a . Teopema besy. Cxema ['oprepa.

15: Kopuu MHorowieHa. Teopema o 4ucie pa3iMUHBIX KOPHEH MHOrOuYJ€Ha n-Of CTENEHW Haj
00JIaCTHIO IETIOCTHOCTH.

16. Anrebpanueckoe 1 PyHKIIMOHATBHOE PABEHCTBO MHOTOUYJICHOB.

17. MHorouieHsl Haj nojeM. Teopema o AeJIEHUH C OCTATKOM B KOJIbIIE MHOI'OWIEHOB HaJl IIOJIEM.

18. Anroputm EBxinza B xonblle MHOTOWIeHOB Haja nojieM. HOJ[ 1ByX MHOTOYJICHOB B KOJIBIIE
MHorouwIeHoB Haj noieM. Cpoiictea HOJI,.

19. HenpuBoauMble HaJl JaHHBIM MOJIeM MHOro4ieHbl. CBOWCTBA HEMPUBOAMMBIX HAJ MOJIEM
MHOTO4JIEHOB. TeopemMa O pa3lOKEHHMH MHOTOWIEHAa HaJl ToJieM B TPOU3BEICHUE
HEMPUBOJUMBIX HaJl JAHHBIM TOJIEM MHOTOYJICHOB.

20. IIpon3BoaHasi MHOTOUYJICHA HaJ MOJIEM HYJIEBOW XapaKTepUCTUKH. KpaTHOCTh HEMPUBOIUMBIX
MHO>KHUTEJIEN MHOTOWJIEHA U €ro IIPOU3BOIHOM.

21. MHOTOUJIEHBI OT HECKOJBKUX NepeMeHHbIX. OTHOPOIHBIE MHOTOWIEHHL. JIeKkcukorpaduueckoe
pacnosoKeHUE HEHYJIEBbIX YWIEHOB MHOTOUJIEHA.

22. CuMMeTpHUYeCKHe MHOTOWIEHBI. JIEeMMBI O CHMMETPUYECKHX MHOTOYJICHAX.

23.OcHOBHasi TeopeMa O CHUMMETPHYECKMX MHOrowieHax. [IpakTuyeckuii crmoco0 BBIpaKECHUS
CUMMETPUYECKOT0 MHOTOWIEHA YEPE3 AIEMEHTAapHbIE CUMMETPUUECKHE.

24. MHOTO4JIEHBI HaJ| M0JIeM KOMIUIEKCHBIX uncell. OCHOBHas Teopema ainreOphbl U ee CIeACTBHUS.

®opmynel Buera.

25. MHOTO4JIEHBI HaJl TIOJIEM JIEHCTBUTENBHBIX YHCEN U UX CBOMCTBA.

26. Pemenue ypaBHeHMH 3-eil cremeHu. MccieoBaHUE HEMOJHOTO KyOMYECKOTO ypaBHEHHS C
JIeNCTBUTENBHBIME KO3 (DUIIMEHTAMU.

27. Meton ®@eppapu [u1s pelieHus ypaBHEHUH 4-0i1 cTeneHu.

28. Llenble 1 panoOHATFHBIE KOPHU MHOTOUWICHA C palliOHANBHBIMU K03 duumenTamu. Kpurepnit
HENPUBOJUMOCTU DU3EHIITEeHA

29. Anrebpandeckuii HaJ| IOJIEM DJIEMEHT U €T0 MHHHUMAJTbHBI MHOTOWICH.

30. IIpocToe anredpanveckoe pacIIMpeHUe MO U €T0 CTPOCHHUE.

31. OcBoOoxkeHNE OT anreOpandeckoil UpPaIMOHATHFHOCTH B 3HAMEHATEIIe IPOOH.

32. Pa3pemmiMocTh ypaBHEHHI B KBaJPATHBIX pajJuKaiax Haj TOJEM pPalMOHAIBHBIX YUCEN U
3aJ1a4 TEOPUU T€OMETPUUYECKUX ITOCTPOCHHM.

Kpurepun oieHKHM 0TBeTa HA IK3aMeHe:

DK3aMeH NMPOBOJUTCS 0 OUIeTaM, B KOTOpPbIE BKJIOYEHBI 110 [Ba BOIIPOCA U3 IPOTPAMMBI.

2. Ilpm oneHWBaHWM OTBETA YYHTHIBACTCS: NPABUIBHOCTh (OPMYIHUPOBOK; YCTAaHOBJICHHE
B3alMOCBS3U TEOPUHU U NMPAKTHKHU; COAEPIKATEIBHOCTh U apryMEHTHUPOBAHHOCTb, MOJIHOTA U
CTPYKTYypHasi JIOTHYHOCTh OTBETA; IIyOMHa 3HAHUI BoIpoca.

3. Ilpu ponymeHHBIX OMMOKAaX W HETOYHOCTSIX B  (POPMYTUpOBKAX OINpeneleHud u
JI0Ka3aTeJIbCTBAX TEOPEM OLICHKA 32 OTBET CHUKAETCH.

4. K sk3aMeHy JONYCKalOTCS CTYAEHTHI, OTYMTABIIMECS MO O00EUM KOHTPOJBHBIM paboTaM M
BceM M/I3 He menee, yem Ha 60 % 1o Kax10i U3 MepeIrCcICHHBIX GOPM.

5. CryneHT, cIaBIIMH YCHEIIHO KOJUIOKBHYMBI MO IEPBBIM JIBYM paszzeiaM 3-TO ceMecTpa M
OTYHUTABIINICA 10 00€UM KOHTPOJIBHBIM paboTam, MO JKETaHUIO MOKET OBbITh OCBOOOXK/IEH Ha
HK3aMEeHEe OT MEPBOro BOIpoca OMIeTa ¢ BHICTABICHUEM 32 3TOT BOIIPOC OLIEHKH 110 PEHTHUHTY.

6. Crynentsl, HaOpaBmme Mo pedTHHTY He MeHee 60%, MO WX IKEJIAHWIO MOTYT OBITh
0CBOOOXKJICHBI OT CJauM K3aMEHA C BHICTABJICHHEM OLIEHKU MO PEUTHHTY.

=



YpoBuu chopmupoBannoctu komnerenunu [1K-1 B pamkax gucuMninHb

1 kype, 1 cemecTtp:

YpoBHH copmMupoBaHHOCTH
komnerennuu IK-1.

OcHoOBHbIE IPU3HAKHU YPOBHA

[ToporoBsbiii

IIpu BbInoONIHEHNM 3ajaHU BceX (POPM KOHTPOJISI CTYAECHT

JEMOHCTPUPYET 3HAHHUE!

- OompeaesieHui JIOTHYECKUX ornepanuin HaJ
BBICKa3bIBaHUSIMU;

- ONpEIENICHNUH ONepauuil HaJl MHOKECTBAMU;

- OIpeneleHui CBOWCTB OWHApHBIX OTHOLICHWHA Ha
MHO’KECTBE;

IIPOSIBIISIET yMEHHeE!

- CTPOMUTH TaOJIUIBI MCTHUHHOCTU Ui (DOPMYJT JOTMKH
BBICKa3bIBaHUIA

- HaxoIuTh DPE3yJbTaThbl ONEpaluil HaJ MHOXECTBAMH,
WJUTIOCTPUPOBATh PE3YyJIbTaThl ONEpalii U OTHOLIEHHE
BKJIIOUEHUSI MEXJIy MHOXECTBAMM Ha Juarpammax
Diinepa-Benna

- 3alMChIBaTh MAaTEMaTHUYECKHE YTBEP)KICHUS, Ha S3bIKE
JIOTUKU MpPEIUKAaTOB, BO3MOXKHO JOIyCKash IpPU 3TOM
OLIMOKM HENPUHIMIIUAIBHOTO XapakTepa,

- ompenenarb 1o o0pa3ly CBOMCTBA  OWMHApHBIX
OTHOIICHUH, 3aJJaHHbIX Ha KOHECYHBIX MHO>KECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIHOOYHO, OCHOBHBIE
anreOpel  (rpynmbl, KONbLA, TMOJS); MPUBOAUTH
MIpUMEPBI TPYIII, KOJIEL, ITOJIEH;

- OIpeneNnaTh BUJ 3aJJaHHOTO O0ToOpakeHus ((pyHKIUM);

- BBINOJHATH JEMCTBUS HaJ KOMIUJIEKCHBIMH YHCIAMHU
KaK B anreOpanyeckoi, Tak U B TPUTOHOMETPHUUYECKON
dhopwme;

I[lo wuroram OalIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

pPEUTHHTOBBIX OaIOB CTyAeHTa cocraBiser ot 60 mo 75

6au10B

bazoBrIit

[Ipu BhINIOJIHEHNY 3a7]aHUH BceX (OPM KOHTPOJIS CTYAEHT

JEMOHCTPUPYET 3HAHHUE!

- omnpenesneHui JIOTHYECKUX orepanui Hajl
BBICKA3bIBAaHUSIMU;

- ONpeleNeHUui onepanuii HaJl MHOKECTBaMU;

- OIpeleleHud CBOWCTB OWHApHBIX OTHOLICHMHA Ha
MHOXECTBE M OTJIMYHUTEIBHBIX OCOOCHHOCTEH TpadoB
OMHApHBIX OTHOIIEHHUH, O00JaJaNMX YKa3aHHBIMHU
CBOMCTBaMHU;

IIPOSIBIISIET YMEHHeE!

- CTpPOUTH TaONULBI UCTUHHOCTH JUId (GOpPMYIN JIOTUKU
BBICKa3bIBAaHUM;

- HaxoJIuTh pe3yJbTaThl OMNepaluil HajJ MHOXKECTBaMH,
WJUTIOCTPUPOBATh PE3YyJbTaThl ONEpalii U OTHOLICHHE
BKJIIOUEHHUSI MEXJIy MHOXECTBaMM Ha Juarpammax
Diinepa-BeHnHa;




- 3allUCbIBaThb MATCMATUYCCKUC YTBCPKACHUA, HA A3BIKC
JIOTUKHW HOPEAHUKATOB, BO3MOXHO [OOITyCKasA IIpU 3TOM
HCKOTOPBIC HCTOYHOCTH,

- (GopMyIHpPOBATH TEOPEMBI, HUMEIOIIHE BU/JI
OOIICYTBEPAUTEILHOTO W OOIICOTPHUIIATEIHHOTO
CY)KICHUI CO  CJIOBaMH  «HEOOXOIUMO» U
«IOCTATOYHOY;

- OIpeAeNnsaTh  CBOWCTBAa  OWHApPHBIX  OTHOIICHHH,
3aJJaHHBIX HA KOHCYHBIX MHOXKECTBAX M HAa MHOXKCCTBC
JNEHCTBUTENBHBIX YUCeN R, BEIICNATH cpen OMHAPHBIX
OTHOILICHUM OTHONICHHS 3KBHBAJCHTHOCTH, BO3MOXXHO
JIOITYCKasi IPY 3TOM HEKOTOPbIE€ HETOYHOCTH,

- OIpeneNnaTh BUJ 3aJJaHHOTO OTOOpakeHus ((pyHKIM);

- OIpeAeNATh CBOMCTBA OMHAPHBIX ONEPAIMil HA TaHHOM
MHOXKECTBE, y3HABaTh OCHOBHBIC aireOpbl (TPYIIIHI,
KOJIbIla, TOJIS1); MPUBOAUTH MPUMEPHI TPYII, KOJeIl,
ToJei;

- BBIIOJHATH JECUCTBUA HAJ KOMIUICKCHBIMU YHCJIAMH
KaK B alreOpandyeckor, TaKk ¥ B TPUTOHOMETPHUUYECKOU
dopwme;

MOKa3hLIBACT BJIaJIeHHE!

- HaBbIKAMHU TMPUMEHEHHUS TIOJYYEHHBIX 3HAHUU W
YMEHMH TpPU PEUICHHH THUIOBBIX ajredpanyecKkux
3ajad4.

[Io wroram OamIbHO-PEUTUHTOBOIl CHUCTEMBI CyMMa

PEUTHHTOBBIX OAJJIOB CTYACHTA COCTABISET OT 75 1o 87

0asoB

TloBEIIIEHHBIN

[Ipu BeIMIONIHEHWY 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT
JEMOHCTPUPYET 3HAHHUE!

- OHpeI[eJ'ICHI/Iﬁ JOTHUYCCKUX onepaunﬁ Hanjg
BbICKa3bIBAHUSMMU, HpOCTGﬁHIPIX 3aKOHOB  JIOTHKH
BBICKA3bIBaHU M (HpOTI/IBOpe‘{HH, HNCKIKOYCHHOTI'O

TPETHET0, KOHTPANIO3ULIUH U JIP.);

- ONpENENICHHWH omnepalui HajJ MHOXECTBAaMM M HX
CBOICTB;

- ONpEeNeNeHUH CBOMCTB OMHApHBIX OTHOLIEHWM Ha
MHOYKECTBE U OCHOBHBIX BUJIOB OMHAPHBIX OTHOIICHUI:
9KBHUBAJIEHTHOCTb, IOPAIO0K, QYHKIIUS;

- OCHOB oOO0Omeill Teopuu anreOpandeckux CHCTEM:
ompezeneHuss OWMHApHOM omepanuu Ha JaHHOM
MHO’KECTBE, OINPENEIEHUS TPYIIIbI, KOJIbIA, OJIA U UX
MIPOCTEUIINX CBOMCTB;

IIPOSIBIISIET YMEHHeE!

- HaxoJIuTh pPe3yJbTaThbl ONepaluil HajJ MHOMXECTBaMH,
WJUTIOCTPUPOBATh PE3YyJbTaThl ONEpalii U OTHOLIECHHE
BKJIIOUEHHUSI MEXJy MHOXECTBAaMH Ha Juarpammax
Olinepa-BeHHa, 10Ka3bIBaTh PABEHCTBA 11 MHOXKECTB;

- ONpENeNATh M aHAIU3HPOBATh JOTHUECKYIO CTPYKTYpY
MaTEMaTHYECKUX IPEAJIOKEHUMN, MPUMEHSITh 3aKOHBI
JIOTUKU TIPU PaBHOCWIIbHBIX MPEOOpa3OBaHUN Te€X WIIU
UHBIX YTBEP)KIECHUM;




- OmpeneniaTb  CBOWcTBa  OWHApHBIX  OTHOIICHHUH,
BBIICTISITh CPeAM OMHAPHBIX OTHOILIEHHI OTHOIICHUS
SKBHUBAJIEHTHOCTHU U MOPSI/IKA;

- ONpeAeNATh BUJ 33JJaHHOTO 0TOOpakeHUsI (PyHKITHN);

- OIpeneNiTh CBOMCTBa OMHAPHBIX ONEpaluii Ha JAaHHOM
MHO>KECTBE, Y3HAaBaTh OCHOBHBIC airedpbl (TPYIIIIbI,
KOJIbIIa, MOJI); ONPENENATh UX CBOWCTBA U IMPUBOAUTH
MpUMepbl KOHEYHBIX M OECKOHEUHBIX TPYII, KOJell,
ToJICH;

- BBINOJHATH JEWCTBUS HAJ KOMIUIEKCHBIMH YHCIIAMU
KaK B aireOpanyecKoid, Tak U B TPUTOHOMETPUUYECKOH
dopwme, WJUTFOCTPUPOBATH onepanuu HaJ
KOMIUIEKCHBIMU YHCJIAMU T€OMETPUYECKH;

[IOKA3bIBACT BJIA/ICHHE!

- HaBbIKAMU IIPUMEHEHMS I[IOJYYEHHBIX 3HAHUH W
YMEHMH B pa3NUYHbIX CHUTyanusx (B mpeaenax
M3y4YEHHON TEMATUKH Kypca).

[lo wroram OaJIBHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEUTHHIOBBIX OalIOB cTyneHTa coctapisieT ot 87 mo 100

0am1oB

1 kypc, 2 cemecTp

YpoBHH c¢()opMHPOBAHHOCTH
komuerenuuu ITK-1.

OcHoBHbIE PU3HAKU YPOBHSA

[Toporosslii

[Ipu BeIMONIHEHNM 3aAaHUi BceX (GOPM KOHTPOJISI CTYACHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOBHBIX IIOHATHH TEOPUU CHUCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH: pELIEHHUE CHUCTEMBI,
coBMecCTHasi (HECOBMECTHAsl) CHUCTEMa, PaBHOCHUJIbHbBIC
CUCTEMBI, JJIEMEHTapHbIE NPeoOpa3OBaHUSI CHUCTEMBI
JIMHEWHBIX YPaBHEHUN;

- OCHOBHBIX IOHATHUN TEOPUU MATPUL U ONIPEACITUTEIEH;

- OCHOBHBIX OHSITUM TEOPUH BEKTOPHBIX IPOCTPAHCTB;

MPOSIBIISIET yMEHHE:

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHUN METOJIOM
MOCIIEA0BATEIBHOIO UCKIIFOYEHUSI HEU3BECTHBIX;

- TPOBOAUTH TIO O0O0pa3lly HCCAEIOBAaHUE CHUCTEMBI
JIMHEWHBIX YpPaBHEHUU HAa COBMECTHOCTb, BO3MOXHO
JOTycKasi TpPU STOM OIMMOKH HENPUHIUITHAIBEHOTO
XapakTepa,

- BBINOJHATH MO O0pa3ily ACHCTBUSA HAJ MaTPUIIAMH,
BBIYUCIISITH PAHT MATPUIIbI, ONMPEACIIUTENb KBAAPATHON
MaTpPHIIbI;

- HaxomuTh 1o o6pasny PCP omHOPOIHOW CHCTEMBI
JINHEWHBIX YPaBHEHNH;

- ompeneniartb 0a3uc KOHEYHOMEPHOTO  BEKTOPHOTO
MPOCTPAHCTBA M KOOPJWHATHI BEKTOpa B JAaHHOM
6azuce;

- HaxoJuTh Mo oOpa3iy o0yacTh 3HAUYEHUH, paHr, SIpo,
nedeKT TUHEHHOTro oneparopa, COOCTBEHHbIE 3HAYCHHS
W COOCTBEHHBIE BEKTOPHl JIMHEWHOrO OIlepaTopa,




BO3MOXKHO JIOITyCKast npu 3TOM OIIMOKHU
HETIPUHIIUTTHAIIEHOTO XapaKTepa;
[Io wroram OaJIbHO-PEHTHHIOBOM CHCTEMBI CyMMa
PEHTHHTOBBIX OaJUIOB CTyJeHTa cocTaisieT ot 60 mo 75
0ajuIoB

ba3oBriit

IIpu BeInosIHEHNM 3aJaHU BceX (POPM KOHTPOJIS CTYAEHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOBHBIX IIOHSTHI TEOpPUHM CHUCTEM JIMHEHHBIX
anreOpandeckux ypaBHEHUMN: pELIEHUE CHUCTEMBI,
COBMECTHAasl (HECOBMECTHas) CHCTEMa, PaBHOCUIIbHbBIE
CHCTEMBI, JJIEMEHTapHbIC TNPEOOpPa30BaHHUS CHUCTEMBbI
JIMHEHHBIX YPaBHEHUM;

- OCHOBHBIX ITOHSTHI TEOPUN MATPHULL U ONIPEAETUTENEH;

- OCHOBHBIX ITOHSTHH TEOPUU BEKTOPHBIX IIPOCTPAHCTB;

MIPOSABIIIET yMEHHeE!

- pelmarb CHCTEMbl JIMHEHWHBIX YPABHEHHM METOJOM
IIOCJIEIOBATEIILHOIO  MCKJIIOUYEHHUSI  HEU3BECTHBIX,
MaTpUYHBIM METOI0M U MeTonoM Kpamepa;

- MNpPOBOAUTH  HCCIEAOBAHUE  CHUCTEMBl  JIMHEHHBIX
YPaBHEHHUI HA COBMECTHOCTb, BO3MOXHO JOITYCKas IIPH
3TOM HEKOTOPBIE HETOYHOCTH;

- BBIIOJHATH JEHCTBUS HAJ MaTPULIAMU WM BBIYUCITH
paHT MaTpPHUILIbI, OIIPEIEIUTENb KBAIPATHON MAaTPUILIBL;

- HaxoauTh OCP OIHOPOAHOW CHCTEMBI JIMHEHHBIX
YpaBHEHUH;

- ompeneniarts 0a3Uc KOHEYHOMEPHOIO  BEKTOPHOI'O
IIPOCTPAHCTBA M KOOPAMHATHI BEKTOpa B JIAaHHOM
Oasuce;

- HaxoauTh 0OJacTb 3HAYEHWM, paHr, sApo, JeeKT
JUHEWHOro oreparopa, COOCTBEHHbIE 3HAYCHHS U
COOCTBEHHBIE  BEKTOpPbI  JIMHEMHOro  omeparopa,
BO3MOXXHO  JIOIIyCKas  IIpU  3TOM  HEKOTOpbIE
HETOYHOCTH;

IIOKa3bIBAET BJIAJCHHE!

- HaBbIKAMU IIPUMEHEHMs IIOJIyYEHHBIX 3HaHUM H
YMEHUI Mpu pElIeHUH THUIOBBIX alNreOpanyecKux
3a1ad.

[lo wroram OaIbHO-PEUTHUHIOBON CHUCTEMBI CyMMa

PEUTHHTOBBIX OAlIOB CTYAEHTA COCTaBIsAET OT 75 10 87

0amIoB

TloBEIIIEHHBIN

[Ipu BhINIONIHEHUY 3a7]aHUM BceX (GOPM KOHTPOJIS CTYIEHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOB TEOpUM CHCTEM JIMHEMHBIX airedpandyeckux
YPaBHEHHUI, METOJIOB pEIIEHUS CUCTEM, KPUTEPUEB
CYUIECTBOBaHMSI W €IWHCTBEHHOCTH peleHus (B
TEpPMHUHAX PAHTOB MATPHIL U OIpeaeuTeneil);

- OCHOB TE€OpUHU MATPUIL U ONpe/IeIUTENEH;

- OCHOB OOIIel TeOpUH BEKTOPHBIX MPOCTPAHCTB U MX
JUHENHBIX TpeoOpa3oBaHuii;

IIPOSIBIISIET yMEHHeE!

- pemaTth CUCTEMbl JIMHEWHBIX YpaBHEHUU pa3IN4HbIMU
METOJIaMU;




- HCIIOJIb30BaTh amnmapar MaTpull U ONpPEIeIUTENeH B
HEOOXOANMBIX CUTYyalUsX;

- yMeHHe ompenenitb  0a3uc M Pa3MEpPHOCTb
KOHEYHOMEPHOI'0 BEKTOPHOTO IPOCTPAHCTBA, HAXOAUTh
KOOp/AMHATHl BEKTOPOB B  PA3IMYHBIX  Oa3ucax
IIPOCTPAHCTBA;

- yMEHHE HaXOJIUTh MATPHILy JHUHEHHOTO OTOOpakeHus,
o0J1IacTh 3HAYEHWM, paHr, Aapo, AePEeKT JUHEHHOTro
oreparopa, HaXOJUTh COOCTBEHHBIC 3HAUCHHUS U
COOCTBEHHBIE BEKTOPBI JIMHEHHOIO OIIepaTopa,

[I0OKa3bIBACT BJIaJeHHE!

- HaBBIKAMU IIPUMCHEHMSA IIOJYYCHHBIX 3HAaHUM W
YMEHMH B pa3IM4HbIX CUTyauusx (B Mpezaenax
U3Yy4EHHOU TeMaTHKHU Kypca).

[Io wuroram OamIbHO-PEHTUHTOBOIl CHUCTEMBI CyMMa
PEUTHHIOBBIX OajlIoB cTyneHTa coctasiseT oT 87 no 100
Oaiu10B

2 Kypc, 3 ceMecTp

YpoBHH c¢()opMHPOBAHHOCTH
komuerenuuu ITK-1.

OcHoBHbIE PU3HAKU YPOBHSA

[Toporossiii

[Ipu BeIMONTHEHNH 3a1aHMId BceX (HOPM KOHTPOJISI CTYACHT

JI€MOHCTPHUPYET 3HAHHE!

[Ipu BeIMONTHEHNH 3a1aHMId BceX (HOPM KOHTPOJISI CTYACHT

JI€MOHCTPHPYET 3HAHHE!

- ONpENeNIeHUH: rpynma, MNOArpyHna, HOPMaJbHBIM
JeTUTeNb TPYNIbl; GaKTOp-Tpymna;

- ONpENENICHUH: KOJIbLIO, MOJAKOJBI0, HAea]d KOoJjblia,
(akTOp-KOJIBIIO;

- OIpeAcIIeHuN OCHOBHBIX MTOHATUI TEOpUHU
MHOT'OYJICHOB;

MIPOSIBIIIET yMeEHMe:

- HaxoAuTh MO OOpa3lly MpaBble U JIEBbIE CMEXHbIE
KJIaCChl TPYIIBI TIO0 TOATPYINIE, CTPOUTH (hakTop-
Ipymniy,  HaXxOAWUTh KJAacchl BBIYETOB M0 Hiealy,
CTpOUTH  (AKTOP-KOJIBIO IO HAEaTy, BO3MOXKHO
JOMyCKass TpU 3TOM OIIMOKM HENPUHIUIHAIBHOTO
XapakTepa,

- BBINOJIHATH JACUCTBUS HAJ MHOTOWICHAMH, JI€JICHHE
MHOTOYJIEHA HA MHOTOWIEH YTOJIKOM, NMPHUMEHSTH II0
oOpasuy amroput™m EBkimaa s HaxOXIEHUS
HanOOJIBIIIEr0 OOIEro AeauTedas W HauMEHBIIEro
00I11er0 KpaTHOTO MHOTOUJICHOB;

- TPUMEHATH cXeMy ['opHepa [ HaX0XKIeHUS 3HAYCHUI
MHOTOYJIEHA U BCEX €ro MPOM3BOAHBIX MPU 33JJaHHOM
3HAUEHUW AapryMeHTa, Uil HaXO)KJIEHUS KpaTHOCTU
KOpPHS;

- HaxoOuThb pPAalMOHAIbHBIE KOPHM MHOTOWIEHA C
1eIbIMU KO3 PUITMEHTaMU;




- mnpuMeHsTh popmyisl Buera nis perenus 3aiay,

MOKAa3bIBACT BJIAJEHHE.

- HaBBIKAMHU TIPUMCHEHHUS TIOJYYCHHBIX 3HAHHWHA TIO0
MHOTI'OWIEHAM K 3aJa4aM IIKOJbHOH MaTeMaTHKHU.

[Io wroram OaJIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OaJUIOB CTyJeHTa cocTtaBiser oT 60 mgo 75

0ajuIoB

[Ipu BEIMONIHEHNM 3aaHUI BceX (POPM KOHTPOJISI CTYACHT

JIEMOHCTPUPYET 3HAHUE!

- ONpENCICHUH OCHOBHBIX MOHSATUA TEOPUM TPYIIIL:
rpynmna, NOATpyHna, IMOPSAAOK 3JEMEHTa TIPYyIIIbI,
HOPMAaJIBHBIN JIETUTEIb TPYIIIbI; (aKTOp-TPYINa;

- ONpPENCIICHUH OCHOBHBIX TOHATHA TEOPUM KOJICLL:
KOJIBIIO, MIOJIKOJIBIT0, UJIeal KOJIbIIA, (PaKTOP-KOJIbIIO;

- ONpeaciieHUu OCHOBHBIX MMOHSATHH TEOpUH
MHOTOYJICHOB;

MPOSIBIISIET yMEHHe:

- HaXOJWUTh INPaBbIC U JIEBbIE CMEKHbBIE KJIACChl TPYIMIIbI
M0 TMOATrPYyNIE, CTPOUTH (PaKTOP-TPYIIy, HAXOIUTh
KJIACChl BBIUETOB IO HJEaTy, CTPOUTH (DAKTOP-KOJIBIO
10 Ujeary, BO3MOYKHO JIOIYCKasi IPU 3TOM HEKOTOpbIE
HETOYHOCTH,

- BBIIIOJHATH JAeJICHHMEe MHOTOYJICHAa Ha MHOTOYJICH
YJIOJKOM, TPUMEHATh anroput™ EBkinpga  ais

ba3zoBb1it
HaXOXJAECHUS HaumOOoJbIIero OOLIero JeNuTens WU
HauMEHbLIEro 00Iero KpaTHOrO MHOTOUYJICHOB,

- npuUMEHATH cxemy ['opHepa [l HaXOKAEHUS 3HAaYCHHUI
MHOIO4IEHAa U BCEX €r0 MPOM3BOAHBIX IIPHU 33JaHHOM
3HAUYEHUU AapryMeHTa, JUIsl HaXOXKJEHUS KpaTHOCTU
KOpHS,

- pematb  BONPOC O  HPUBOAUMOCTH  3aJaHHOTO
MHOTO4JIEHA HaJl YKa3aHHBIM I10JIEM;

- HaxoOuTh palMOHAIbHbIE KOPHM MHOIOWIEHA C
LEJIBIMA KO3 PHUIIMEHTaMU;

- npuMeHATh hopMyisl Bueta s pemenus 3anay;

[TOKa3bIBAEeT BJIaJeHHe!

- HaBbIKAMU TNIPUMEHEHHUS TOJYYEHHBIX 3HAaHMHM 110
MHOTOYJIEHaM K 3aj[auaM HIKOJbHON MaTeMaTHKHU.

I[Io wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTYJEHTa COCTaBieT OT 75 1m0 87

6au10B

[Ipu BeIMONHEHNH 3a1aHU BceX (POPM KOHTPOJISI CTYACHT

JEMOHCTPHUPYET 3HAHHUE!

- OCHOB TE€OpUHU TPYIII U TEOPUH KOJIEL];

- OCHOB TEOPMHM MHOT'OWIEHOB OT OJHOW U HECKOJBbKUX
IIEPEMEHHBIX;

[ToBbIlIEeHHBI

NIPOSIBIIAET YMEHHUE:

- CTpOUTH (HaKTOP-TPYIIY [0 HOPMATBHOMY ACTUTEIIO U
(haKkTOP-KOJIBIIO MO UJIealy;

- TPUMEHSTHh TeopeMmy 00 snuMopduMax A TPynn H
TUIsL KOJIeL;




- pemars anreOpandecKkue ypaBHEHHS TIEpBOM
YETBEPTOU CTENEHEN C OJJHUM HEU3BECTHBIM;

penieHus 3aad,

MPUBOJUMOCTH MHOTOWIEHOB Haja Z, Q, R, C;
[TOKa3bIBAET BJIAJEHHE:

M3yYEHHON TEMaTUKH Kypca).

OaJuIOB

- npuMeHsaTh cxemy [opuepa u ¢opmynsl Buera mns
- HAaxXxOOUTb pPALMOHAIBHBIE KOPHU MHOIOWIEHOB C

HenbIMu  KOO(QGUIMEHTaMd W peliatb BONPOC O

- HaBBIKAMU TPUMCHCHHS T[OJTYYCHHBIX 3HAHUH W
YMEHMH B pasIuYHbIX CUTyanusx (B mpeaenax

[Io wroram OaJILHO-PEHTHHIOBOM CHCTEMBI CyMMa
PEHTHHTOBBIX Oa/IOB CTyAeHTa coctaBisieT ot 87 mo 100

2 Kypc, 4 cemecTp

Kputepuu ouenku komnerenuum I1K-1 B paMkax THNOBBIX KOHTPOJIBHBIX 32aHUIi:

1. CootBerctBue oTBeTa GopMynupoBke Bompoca. Colep:KaTelbHOCTh, TIIyOMHA M TOJHOTA
otBeTa. JlocToBepHOCTh M3maraemMoro Marepuana (0-30 6ayioB).

2. Ilpaktnueckas HanpapieHHOCTH (0-30 6amioB)

w

ApryMeHTHpPOBaHHOCTD, JIOoruuHOCTh (0-20 OaioB).

4. JlocTaTOYHBIN Hay4HO-TeOpeTHUeCKui ypoBeHb oTBeTa (0-20 6ayios).

Tunosoe koHTpONIBHOE 3aaHue oneHuBaercs no 100-6ayuibHOM 1mIKane, KOTOpas MEePeBOIUTCS
B IATH OAJJIbHYIO LIKATy B COOTBETCTBUM C JICMCTBYIOIIMM Ha TeKyIIui MOMeHT [losoxeHneM o
PEUTHUHIOBOM CHCTEME TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTaluu

CTYJICHTOB.

YpoBuu chopmupoBannocTu komnereHunu IK-1 B pamkax 1ucuMninHbl

YpoBHH

IToxa3zarenun

MMOPOTOBBII

OTBeT B OCHOBHOM IpaBWIbHBIN, HO CXEMaTHYHBIM,
OOHapyXHUBAIOUINI JIMIIb YMEHHE TOBEPXHOCTHO U C
OTKJIOHEHUSIMH ~ OT  IOCJIEZIOBATEIBHOCTH  W3JIOKEHUS
pPacKpbITh MaTepuall; Hay4YHO-TEOPETUYECKUH YPOBEHb
OTBETa HE JIOCTATOYEH; HET OOOOIIEHWIl M BHIBOJOB B
MOJIHOM 00beMe, HMMEIOTCSl CYIECTBEHHbIE OIIMOKH B
(bopMyIHpOBKE ONpeaeTICHHUMN.

0a30BbIid

OTtBeT, OOHapyXMBaeT XOpollee 3HaHHE W MOHMMAaHUE
MaTepuana, YMEHHE U3J1arathb CBOU MBICIIN
MOCJIeZIOBATENbHO M TPamMoOTHO. B oTBeTe MoOeT ObITh
HEJOCTaTOYHO  MOJHO  pa3BepHyTa  apryMeHTauus,
BO3MOXXHBI OTJENbHbIE 3aTPyAHEHHS B (OPMYIHpPOBKE
BBIBOJIOB, MWJUIIOCTPATUBHBIA ~MaTepuans MOXKET ObITh
MIPEJICTaBICH HEIOCTaTOYHO, MPHUBOJUMBIE MPUMEPHI HE
TOYHBIE, OT/I€IbHbIE OIMOKH B (HOPMYITHPOBKE MOHATHH




TTOBBIIICHHBIN OTBeT wucCUepnbIBAIOLIMM, TOYHBINA, NPOSBICHO YMEHHE
II0JIB30BATBCA MATEPHAIOM TEKCTOB 10 MPEAMETy s
apryMeHTalll U CaMOCTOSITEIbHBIX BBIBOJIOB, CBOOOJHOE
BJIAJICHUE COOTBETCTBYIOIEH TEPMUHOJIOTHEH, HABBIKAMHU
aHaJIM3a, YMEHUE U3J1araTb CBOM MBICIHU IIOCIEAOBATEIBHO
C HEOOXOIUMBIMU OOOOIIEHUSMH U BBIBOJIAMH, UCIOJIB3YsI
TEPMUHBI.

MeTtoauyeckue MaTepuaJbl, oNpeae/siiolue npoueaIypbl OeHNBAHUS

[lenbro IpOMEKYTOYHOM aTTECTAllMM 10 JAHHOW JUCLMIUIMHE SIBJSETCS OLEHKA YPOBHS
c(OPMHPOBAHHOCTH KOMIICTCHLIMH B pe3yjibTaTe YCBOCHUS 3HAHWU, NMPHOOPETCHUS YMEHHH,
HaBBIKOB U OIBITA JIEATEILHOCTH B paMKaX OCBOCHUS JUCLUIUINHBI (MOAYJIS).

[Tpouenypa oleHMBaHMS OXBaTbIBa€T OOYYAlOIIMXCS, OCBAWBABIIUX JIUCLUIUIUHY
(monyinp) IIponenypa oneHuBaHUS NPOBOJUTCS 110 OKOHYAHUU OCBOEHMSI AUCLUIIUHBL (MOYJIS).
Omnenka ypoBHs cpOpMHUPOBAaHHOCTH KOMITETCHIIMN Ha 3Tamax MX (OpMUPOBAHUS OMpPEIEIeTCS
Ha OCHOBaHHMM COOeCceJ0BaHUs, BKIIOYAIOIMX TEOPETUUYECKHUE BOIPOCH! UM 33aJaHMsl, B KOTOPBIX
oOydaromeMycsi MHpPEAaraloT OCMBICIHTh peajJbHYI0 MPO(hecCHOHATbHO-OPUCHTHPOBAHHYIO
CUTYyallll0, HEOOXOAMMYIO [UIsl pelleHHs JaHHOM NpoOJjeMbl; NpPU 3TOM aKTyalu3upyercs
ONpe/E/NeHHbIH KOMIUIEKC 3HAHWM, HEOOXOOUMBIA [UId pa3pelleHuss JaHHOH NpoOJIeMBbl.
OreHrBaHUE OTBETOB 00YYAOLINXCSl IPOBOJUTCS B COOTBETCTBUM C IPUBEICHHBIMU KPUTEPHSIMHU.

Ha ocHoBanunu OTBETOB (OTBETOB Ha TECT, BBINOJIHEHHE IMPAKTUKO-OPUEHTHPOBAHHOIO
3aJJaHMs) OLICHUBAETCsl ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMI Ha 3Tanax ux GopMHUpOBaHUS
B paMKax JUCUMIUIMHBI (MOIyJis), a TakXe YpPOBEHb 3HAaHUN, yYMEHUMN, HABBIKOB M OIIbITa
JEATENIBHOCTH, MO PEe3y/lbTaTaM BBICTABIISIETCA OLEHKA. Pe3ynbTaThl NMpoOBEAECHUs NPOLELYpHl B
YCTaHOBJICHHOM MOPSAKE MPOCTABIISIOTCS MPENoJaBaTeeM B 3a4eTHBIC KHIDKKHA 00YJaloUInXcs U
NIEKTpOHHBIE  Benomoctu. [lo  pesynpratam  NpoBEeNEHUS  NPOLEAYPbl  OLICHUBAHMS
MIPENOIABATENIEM JIEIAETCS BBIBOJ O PE3YJIBTATAX ITPOMEKYTOUHOM aTTECTAMU 110 TUCLIHTIINHE.

[Ipouenypa oneHuBaHUS (3a4€Thl, IK3aMEHBI) COOTBETCTBYET JACHCTBYIOLIUM B BY3€
TEKYIIMM IIOJIOKEHUAM, BKitoudass [lonoxkeHne O pEeHTMHIOBOM CUCTEME TEKYLIErO KOHTPOJISA
YCIEBAaEMOCTHU U MPOMEKYTOYHON aTTECTALlUU CTYIEHTOB.
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