AOKYMEHT NOANMUCAH
QNEKTPOHHOW MOAMNUCHIO

Coprimar 0B2DASMASIMOUSTBS26E00AFOLAZTA
Brageneu: FaspyTenco Tarosna Buranseara
Hercrsurenen 25 06 2028 20 16.09.2026

MUHHUCTEPCTBO ITPOCBEILEHNS POCCUMCKOM ®EJEPALIMNA
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«AnTaliCKUi TOCYITapCTBEHHBIN M€1arOrM4eCKuil YHUBEPCUTET
buiickuit punuan um. B.M. Hlykmuna

Kadenpa maremaruku, puzuku, nHOOPMATHKH

JIEARAL W ik
SITVEH U 5

ve\‘l\i\v\wf Qrocy
%;B%Xm? :Su,zo
7 Hig

= = & 11‘0P'_l . ~
Vi IiysKgng PaAJulIIY

1
/:
) (‘.

PABOYAS TIPOTPAMMA YYEFHOUM JUCIATIIAHBI

51.0.08.01 AJITEBPA U TEOPUS YUCEJI

Hanpasnenue noarotoBku 44.03.05 Ilexaroruyeckoe oopazoBaHue
(c AByMs1 npouIIMH MOATOTOBKH)

[Tpoduie noAroTOBKH HNudpopmaruka u Maremaruka
KBanuduxanus BbITyCKHHKA O0akajaBp
dopma o0yueHus 3a04HAas
CocraBuTelns:
KaHaugaT q)HSHKO-MaTeMaTI/ILICCKI/IX HayK,
JOLECHT

S/
B ‘\]25 SZ/l/ T'.C. Ulunuur

Buiick 2026



PEKOMEH/JIOBAHO K UCITOJIb3OBAHHUIO B YYEBHOM ITPOLHECCE
Ha 3aceflaHuy Kadeapbl MaTeMaTHKH, (PU3HKH, HHPOPMATHKH
(mpotokoa Ne 10 ot 06 mapta 2026 1.)

. . o v
3aBenyromuii kadeapoit T

}’IL./'
MaTeMaTuKu, (u3uku, UHHOPMATHKU I'.C. lllnnuur




1. HEJIN 1 BAJAYU JTUCTIUTTJIMHBI

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

3agauyu AUCHMILINHBI:

— (¢opmMHUpoBaHKE TMOHATHIHOTO ammnapaTta anreOpbl, 3HAHUNH M YMEHHUH, HEOOXOIMMBIX
JUIS peIlieHUs] TUIIOBBIX ajlre0panyecKux 3a/1ay;

— (QopmupoBaHue anreOpanuecKoil KylnbTypbl, HEOOXOAUMOUN OyaylIeMy yUUTENIO IS
rI1yOOKOTr0 MOHUMAaHUS TEOPETUYECKUX OCHOB IIKOJIBHOTO Kypca MaTeMaTUKU;

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

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JlaHHas JUCLMIUIMHA OTHOCHUTCS K O00s3aTE€IbHOM 4YacTH HPOQPECCHOHATIBHOIO IMKIIA
(51.0.07.01). Oo06nacteio TPOGECCHOHATBHON IEATEILHOCTH OakalaBpoB, Ha KOTOPYIO
OpPUEHTUPYET AUCLUIUINHA «AJreOpa U Teopus YUceN», BIseTcs 00pa3oBaHue.

OcBoeHME  JUCHUIUIMHBI TOTOBUT K  paboTe CcO  CIEAyIOIIUMH  OObEeKTaMH
poecCHOHATILHOM 1eATEIbHOCTH 0aKalaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BUTHE;

— 00pa3oBaTeIbHbIC CUCTEMBI.

[MpodwipHON A1 JAHHOW AMCUUIUIMHBL SBISETCS TPO(ECCHOHANbHAS NEATEIbHOCTh
OakajgaBpoOB.

s ocBOEHMS JUCHMIUIMHBI CTYJEHThl HUCHOJB3YIOT 3HAHUS, YMEHUS M BHJbI
NesTeIbHOCTH, C(POPMUPOBAHHBIE B MPOLIECCe M3YyUEHUS MpeaMeToB «MaTeMaTHUeCcKuil aHaIu3»,
«["eomerpusy, «MHpopmaTHka» Ha IpeabIIyIIEM YPOBHE 00pa30BaHUs.

OcBoeHne NaHHOM IUCLUIUIMHBI SIBJISIETCS HEOOXOIMMOI OCHOBOW ISl M3Y4EHUS 110
y4eOHOMY IUIaHY CMEXHBIX C HEH JUCUUIUIMH: MAaTeMaTH4YeCKHil aHalu3, TeoMeTpus;
MOCTETYIOIUX JUCUUIUIMH: TEOPUs YHCEN U YUCIIOBBIE CUCTEMBI, TEOPHUS PYHKIIUI KOMIUIEKCHOTO
MIEPEMEHHOI0, HCTOpUS MAaTEMaTUKHU, TEOPETUYECKHME OCHOBBI HMH(OPMATHKHU, HCCIEIOBaHUE
orepanui 1 METOAbl ONTUMU3ALINHU, CUCTEMbI KOMIIBIOTEPHON anreOpshl.

3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUS JTUCIHHUATIJTIMHBI

[Iportlecc  u3y4yeHWs  OUCHUIUIMHBI ~ HAampaBieH Ha  (QOPMHUPOBAHUE  CIEAYIOLIUX
KomnemeHnuyuil.

— CnocoOeH OCyLIECTBISTh MOUCK, KpUTHUECKUM aHAJIU3 U CUHTE3 MH(pOpMaIuH,
NPUMEHSTh CUCTEMHBIH TOAXO/I JUIsl pellleHus ocTaBiIeHHbIX 3a1ad (YK-1);

— CnocobeH ocBamBaTh M UCIOJB30BAaTh TEOPETHUECKUE 3HAHUS U MPAKTHUECKUE
YMEHUS ¥ HaBBIKM B MpPEAMETHONH 00JacTH MpH peleHUuH NpodhecCHOHAIbBHBIX
3amayq (T1K-1);

— CnocobeH (gopMHupoBaTh pa3BUBAIOLIYI0 00pa3oBaTelbHYI Ccpeay Ui
JOCTIDKEHUSI JIMYHOCTHBIX, TPEIMETHBIX M METallpPeIMETHBIX pe3yJIbTaToB
00yd4eHUs cpelcTBaMH NpenoaaBaeMbIX yaeOHbIx npeameros (I1K-3).

HanMeHoBaHMe U KOJ HHIAMKATOPOB J0CTHKEHHA KOMIIETECHIIHIA:
B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00yJaOLIUICs T0JKEH:



3HaAmMDb:
- [K-1.1: 3Haer CTpyKTypy, COCTaB M AUAAKTHYECKHE EIMHHIIBI TMPEAMETHON obOmactu (
MPENOIaBacMOro MPEIMETA);

ymembs:

- [1IK-1.2: YMeeT ocyniecTBiaATh 0TOOp yu€OHOTO COAEpKAHUS ISl €r0 peal3alii B pa3IndHbIX
dhopmax o0yuenus B coorBecTBuH ¢ TpedboBanusimu @I'OCBO OO0O;

- VK-1.2: IlpumeHnsier noruveckre (GOopMbl M MPOIEAYPHI, coco0eH K pediekcuu Mo MOBOIY
COOCTBEHHOM U 4YKOW MBICTUTEIBHOMN 1€ATEeIbHOCTH.

eénaoemsp:

- - TIK-3.1: Brmageer cmnocobamMu WHTETpaluy YYeOHBIX MPEAMETOB I OpraHu3aluu
pa3BUBAOIICH YIeOHOU ACATENHHOCTH (MCCIEA0BATEIbCKOM, MPOSKTHOM, TPYIIIIOBOM U p. ).

4. OFBbEM JUCHUIIJINHBI U BUJbl YYEBHON PABOThI

OO0miast TpyA0€MKOCTh AUCITUIUIMHBI COCTABIISIET 12 3a4€THBIX €UHUIL.

Bun yuebnoii pabotbl Bcero CemecTpsbl

4acoB 1 2 3 4
AyIuTOpHBIE 3aHATHS (BCEro) 176 44 44 44 44
B ToMm unce:
Jlexuuu (JI) 72 18 18 18 18
[IpaxTuueckue 3ansatus (I113) 104 26 26 26 26
13 HUX MPaKTH4YecKas MoAroToBKa 104
Cemunapsl (C) - - - -
JlaboparopHsbie paboTs! (JIP) - - - -
CamocrositesbHas padora cryaeHToB (CPC) (Bcero) 202 100 1 64 37
B Tom umncne:
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 51 20 1 20 10
Komioksuym 40 20 - 10 10
Teopernueckuii onpoc 34 20 - 10 4
WNHnuBuayanbHOE JOMAaNIHEe 3aJaHue 36 20 - 10 6
WToroBslii (cemecTpoBbIii) TECT 41 20 - 14 7
[ToxroroBka K ayTUTOPHBIM MIPOBEPOYHBIM - - - - -
(KOHTPOJIbHBIM) paboTam
Bus npomexyTouHOM aTTecTanuu - - JK3. 3au. JK3.
DK3aMeH 54 - 27 - 27
OO61mast TpyI0eMKOCTh B Yacax 432 144 72 108 108
OO01ast TpyI0€MKOCTh B YacaxX B 3a4€THBIX €IMHUIIAX 12 4 2 3 3




5. COAEP) KAHUE JUCHUIIJINHBI
5.1. Coneprkanue pa3aesioB (MoayJiei) TUCHUININHBI

1 kypc, 1 cemectp

Ne
n/n

HaunumenoBanue
pa3aena (MoayJisn)
JTUCIHHUIIINHEI

Conep:xanue

JIeMeHTbI Teopuu
MHOK€eCTB M JIOTHKH

Boicka3biBaHuA; JOornvyeckKmue onepauuu HaJ
BbICKa3bIBaHUAMH. [lOHATHE BBICKA3LIBAHUS, JIOTHMYCCKUC
onepaludy HaJl BbICKa3blBaHUAMHU. DopMyibl JIOTHKH
BBICKA3bIBAaHUM; TAaOMUIBI MCTUHHOCTH; PaBHOCHJIbHBIC
bopmyIIsI, OCHOBHEIC PaBHOCUJILHOCTHU JIOTHKH
BBICKA3bIBAaHMI.

MHuo:xecTBo. Onepanuu HaJx MHO:KeCTBaMHM. MHOXECTBO.
[TogmuoxkecTBO. Omepanuu HaJa MHOXKECTBAMH;, OCHOBHBIC
CBOICTBa Oneparuii.

Ipeaukarsl. KBanTopbl. 3anuch MaTeMaTH4YeCKHX
yTBepxaeHuid B BuAe (OPMYJ JOTHKH MPeINKaTOB.
[Ipenukarel. Omnepanuu Hajx npeaukaramud. KBaHTOpBI
OOLTHOCTH M CYIIECTBOBAHMA. 3alMUCh MaTeMaTHYECKHX
YTBEp)KIeHH B Bue (popmylt Joruku npenukaros. ObparHas
Y MPOTHBOTIOJIOXKHAS TeopeMbl. Heobxoaumoe 1 J0CTaTOYHOE
ycioBHsl. Buibl KOCBEHHBIX JJOKA3aTEIIbCTB

buHapHble OTHOIIEHUA
U 0TOOpaKeHU sl

buHapHble oOTHOmIEeHUs. buWHaApHBIE OTHONIEHHUS HAa
MHOKeCTBe U UX cBOMcTBA. buuHapHbie OTHOIIEHUS; 00JIaCTh
ompezeneHusi, o0JacTb 3HAUYEHUH OMHAPHBIX OTHOIICHUU.
Crioco0b1 3amaHusi OMHAPHBIX OTHOLICHWH; rpad u Trpadux
OuHapHBIX OTHOIIEeHUH. OTHOIIeHHe, OOpaTHOE aHHOMY.
OTHOIIEHUST HA MHOKECTBE M UX CBOMCTBA.

OTHomeHnne 3KBUBAJIEHTHOCTH. OTHOIICHHE MOPAKA.
OTHOIIEHNE SKBUBAJEHTHOCTH; KJIACCHI SKBUBAJEHTHOCTH W
dakTop-MHO)ecTBO. [loHATHE pa3OueHus; CBsI3b OTHOILICHUS
HKBUBAJICHTHOCTH, 3a/IaHHOTO Ha MHOXKECTBE, C pa30ueHUuEM
3TOro MHOXecTBa. OTHOILIEHHWE NOpAJNIKa; YHOPSAIOYECHHbIE
(cTporo, HECTPOTO0, YACTUYHO, TUHEHHO) MHOXKECTBA.
OTtobOpaxenue (pynkuus); BH/IBI 0TOOpaKeHHuil.
YactuuHoe otoOpaxenue. Otobpaxenue (QyHKLHSA); BUJBI
O0TOOpaXeHHI: WHHEKTUBHOE, CIOPHEKTUBHOE U OWMEKTHBHOE
otoOpaxkeHusi. OOpaTtHOe OTOOpakeHHe; HEOoOXOAMMOE U
JOCTaTOYHOE  YCJIOBHE  OOpaTMMOCTH  OTOOpaKeHHUS.
B3anmHO0O1HO3HAYHBIE OTOOpaKEHUSI u MOIIHOCTH
MHOECTB; CUETHBIE  MHOXECTBA. Kommno3unus
0TOOpaKeHUH.

Aure0pb1

bunapusbie ajredpanyecKue onepaunuu. I'pynna.
Hoarpynna. I'omomMop¢pu3mMbl U H30MOP(HU3MBI TPYIIIL.
bunapubie anreOpandeckue oOmepanuy; BHIbI OWHAPHBIX
onepanuii. IloHsTHe anreOpbl, anreOpPanvecKor CHUCTEMBI.
['pynna, npumepsl rpynin; aAIuTUBHAS U MYJIbTUILNTUKATUBHAS
dbopmbl 3anucu Tpynmn. Ilpocreiimme CBOWCTBAa TPYIIIIHL.
[loarpynna; npumepbl HOATPYIIT; KPUTEPUNA MOATPYTIIIHL.




Cucrema HATYPaJIbHBIX yuces. HpuHun
MaTeMaTH4ecKoi MHAYKIUM. CrcTeMa HaTypaJIbHbIX YHACET;
akcuoMmbl Ileano. IIpuHUOMO MareMaTHYECKOW WHIYKLIHH.
Meron MaTeMaTU4eCcKOn WHIYKIUN KaK METO/
JI0Ka3aTeNNbCTBA YTBEPKACHUM U €ro pa3HOBUIHOCTH.
Kouabuo. Ilpocreiimue cBoiictBa Kojabua. Koabuno meabix
yucesa. Konpuo; mpumeps kosen. KonbLo LENbIX YHUCE;
OTHOILIEHUE JIETUMOCTH B KOJIbLE LIEJBbIX YUCEN; TEOpeMa O
JIeJIeHnH ¢ ocTaTKoM. OTHOIIEHHE CPABHEHMSI T10 MOYJIIO 711 B
KOJIbLIE LEJIbIX YMCEJN; KJACChl BBIUETOB I10 MOIYJIO 1,
KOJIBLIO KJIACCOB BBIYETOB Zm. [IpocTeiiiie cBoicTBa KOJIbIIA.
[ToaKonbI0 JAaHHOTO KOJbIIA.

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

ITosie komImIekcHBIX uMcesd. AJjredpamueckas d¢opma
KOMILIeKCHOro umcaa. [locrpoenune nons C, sBismomerocs
pacliupeHHeM IoJsl JIeMCTBUTENbHBIX uucel R u  ero
MUHUMANBbHOCTh. AnreOpanyeckas ¢opmMa KOMILIEKCHOTO
yrcia. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAMHATHON
miockoctd. Onepauuu HaJad KOMIUIEKCHBIMU 4YHCIAMU B
anrebpandeckoit popme.

Tpuronomerpudeckass ¢opMa KOMIUIEKCHOTO YHCJIA.
Tpuronomerpudeckas  QgopmMa  KOMIUIEKCHOTO  YHCIIa;
YMHOXXEHHE W JIeJICHUE KOMIUIEKCHBIX YHCEJI, 3a/JaHHBIX B
TPUTOHOMETPUYECKOMN dopwme. I'eomerpuueckas
MHTEpIpeTalys onepaunuid HaJl KOMIIJIEKCHBIMUA YUCIIAMH.
KopHnu N-Hoii cTenenn U3 KomMIieKcHOro yucjaa. Kopuu 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 (MoayJin)
AUCHHUILIMHBI

4. | Apudpmeruueckoe ApudmMernyeckoe N-MepHOEe BEKTOPHOE IPOCTPAHCTBO.
N-mepHoe  BeKkTOpHOE | IlonsiTHE CHCTEMBI THHEHHBIX YPABHEHHH.
NPOCTPAHCTBO U | ApupmMernueckoe N-MEepHOE BEKTOPHOE MPOCTPAHCTBO.
CHCTEMBI JuHeiiHbIx | [Tonstue cucrembl nuHeWHbIX ypaBHeHudr (CJIY) u eé
ajredpanyecKux peuieHus; PaBHOCHJIbHBIE CJIY. DneMeHTapHbIe
YPaBHeHHI npeoOpa3oBaHusl CHUCTEMbI; OOpPaTMMOCTb 3JIEMEHTapHBIX

MpeoOpa3oBaHUN;  PABHOCWJIBHOCTh  JITAHHOM  CHCTEMBI

nuHeWHbIX ypaBHeHuM u CJIY, momydyeHHON M3 JaHHOM B
pe3ynbTaTe HEenoYKy 3JIEMEHTapHBIX TPe00pa30BaHUN.
Pemenue ciay MeTO0M 10CJIeJ0BATEJIbHOI0
HCKJIIYEeHUS HeM3BeCTHBIX (MeToaoM I'aycca).




Pemenne CJIY MeTOIOM IOCIIENOBATEIIBHOIO HMCKIIOUCHUS
HEU3BECTHBIX (MeTomoM I"aycca). PaBHOCHIIBHOCTD
npou3BoibHON CJIY cucreme, UMeEIOLIEH CTYMEHYATHIN BHIL.
HccnenoBanue cucteMbl JHUHEHHBIX YpPAaBHEHUH 10 BUIY
cryneHuyaroi CJIY, momyueHHOW W3 AaHHOM B pe3yJsibTare
LIETIOYKHA DJIEMEHTapHBIX TpeoOpa3zoBanuil. OTHOPOIHBIC
CJIV; cBoiictBa pemenuii ogHopoanoit 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. OKBHUBAJIEHTHbBIC
CHUCTEMbI BEKTOPOB.

ba3uc U paHr KOHe4YHO#l cHcTeMbl apu(MeTHYEeCKHX N-

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

apu(pMeTHYeCKuX N-MEpHBIX BEKTOpPOB. PaHr KoHeyHOH
CHCTEMBI apu(METHYECKHX N-MEPHBIX BEKTOPOB; CBOWMCTBA
paHra.

Crpoueunblii paHr MaTpuubl. Beluncienue cTrpoye4yHoro
paHra MaTpuubl IpMBeJeHUEeM K CTYIeHYaTOMY BH]Y.
CrtpoueuHsblit paHr MaTpPULBI. DnemMeHTapHbIe
npeoOpa3oBaHuss ~ CTPOK  MaTpHlbl;  HEU3MEHAEMOCTh
CTPOUYEYHOTO paHra MpH 3JIEMEHTApHBIX MPeoOpa3OBaHUIX.
Marpunpl  CTyeH4aToro  BHJA;  CTPOYEUHBIM  paHr
CTYIIEHYaTOM MAaTpHLbl; BBIYMCIEHUE CTPOYEUHOIO paHra
MaTpHILIbI IPUBEJEHUEM K CTYIIEHUaTOMY BUIY.

PaBeHCTBO CcTpPO4YE€YHOr0 ¥  CTOJOLOBOIO PaHIOB
matpuubl. Kpurepnii coBmectHoctn CJIY. CronGuoBsiii
paHr MaTpuUlbl; HEU3MEHSIEMOCTh CTOJOLIOBOIO  paHra
MaTpulbl TpPH D3JIEMEHTapHBIX MNpPeoOpa3oBaHUSAX CTPOK.
PaBeHCTBO CTPOUEYHOIO U CTOJIOII0BOTO PAaHTOB MaTPHUIIBI.
Kputepnii coBmectHoctn CJIY (Kponekepa — Kamnennn).
Onnoponnsie CJIY; ¢yHmaMmeHTanbHas cUCTEMa peHICHUMN
onHopoaHoi CJIVY. Cs3p MeX1y pelIEHUSIMU HEOTHOPOAHON
U aCCOLMUPOBAHHOW C HEW OJHOPOJHOW CHCTEMBI JIMHEHHBIX
YPaBHEHHUH.




Marpuubi
onpeaeanuTe

Martpunsl. Onepanmn  Hag marpunamu. Ilonstue
MaTpULbl; 4YacTHble BUAbl Marpul. Omnepanuu  Hax
MaTpullaMy;  CBOMCTBA  ONEpallMii  HAJ  MaTpULIAMM.
TpancnionnpoBanue MAaTpHILL; CBOICTBa onepauuu
TPaHCIIOHUPOBAHMSL.

OoOpaTumblie MaTpulibl. BblunciieHrne 00paTHOM MaTpPUIIbI.
Matpuunblii MeToa pemenust CJIY. OOpatumbie MaTPUIIBL.
OneMeHTapHble MAaTPULBI; BUABI DJIEMEHTAPHBIX MAaTPHII.
CBOMMOCTh 3JIEMEHTApHBIX MPeoOpa3oBaHUN MaTPUIBI K
YMHOXECHHIO €€ Ha HEKOTOPYI DJIEMEHTAPHYI0 MaTpuly.
YcnoBust odparumocti Matpuil. IlpencraBinenue oOpatumoit
MaTpULbl B BHUJEC INPOU3BEICHUS DIIEMEHTApHBIX MAaTpHII.
Bbuucnenne oOpatHoi Marpumbl. MaTpUuHBIA — METOX
pewenus CJIY.

IlepecranoBku. IloacranoBku. I'pynma mnoacTaHoBOK
crenmeHl n. lloHATue mepecTaHOBKM U3 71 DJIEMEHTOB.
NHBepcun B nepecraHOBKe. UYETHOCTH IEPECTaAHOBKH.
[lonATne  NOACTAaHOBKM  n-HOM  CTENEeHH.  UYeTHOCTh
noJcTaHoBKu. IlpousBenenue (KOMIO3MLKS) MOACTAaHOBOK.
['pynna noxcraHoBOK (CHMMETpHUUECKas IpyIa) CTEIEHH A.
Onpeneauresb KBaJApaTHOW MaTtpuubl. Bbluuciaenue
onpexpeaurens. IlonaTtue  ompepenurens — KBaApaTHOU
MaTpHLIBI. CpoiictBa  omnpepenutend.  MuHOpel U
anredpandeckue AonoyHeHus. Pasioxenue onpenenurens mno
JIEMEHTaM CTPOKM W cTojOua. Berumciienue omnpenenutens
KBaJPaTHOM MaTPHULBL.

Omnpenenutesnp npousBeneHus: mMarpuil. [lonstue munopa K-
TOTO Mopsiika MaTpuupel. Teopema o panre marpuubl. Bropoi
crioco0 BbIYMCIEeHUs oOpaTHoW Marpuibl. Metox Kpamepa
qutst pemenus CJTY.

AOcTpakTHBIE
BEKTOPHbBIE
NPOCTPAHCTBA

BekTopnoe mpocrpancrBo. IloampocrpancrBo. Basuc u

pa3sMepHOCTH KOHEYHOMEPHOI0 BEKTOPHOI'0
npocrpancrea. U3omop¢u3m BeKTOPHBIX IPOCTPAHCTB.

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

MOANPOCTPAHCTBA; CyMMa U MpsiMas CymMMa MOJAIPOCTPAHCTB.
Jluneitnas obosouka. baszuc u pa3MepHOCTh KOHEUHOMEPHOTO
BEKTOPHOI'O MPOCTPAHCTBA; CBOMCTBA Pa3MEPHOCTH; MEPEXO]
oT onxHoro Oasuca kK apyromy. M3zomophus3m BEKTOPHBIX
MIPOCTPAHCTB OJUHAKOBON Pa3MEpPHOCTH.

BekTopHOe NMPOCTPAHCTBO €O CKAJISIPHBIM YMHOK€HHEM.
EBKJINI0BO BEKTOPHOE MPOCTPAHCTBO.

BekTtopHoe TPOCTPAaHCTBO CO CKAJISAPHBIM YMHOXKEHUEM.

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

EBknMmoBO BeKTOpHOE MpocTpaHcTBO. Hopma Bekropa.
OpToHOpMUPOBaHHBIN 0a3uc  €BKIWAOBA MPOCTPAHCTBA.
N3omopdusm  eBKIMIOBBIX  MPOCTPAHCTB  OJMHAKOBOM
Pa3MEpPHOCTH.




7. | JInHeliHbIe oNepaToOPbI

JIuHeiiHble O0OTOOpa’keHHMS] M ONEPaTOpPbl BEKTOPHBIX
NMPOCTPAHCTB. Martpuna JIMHEHHOT 0 omeparopa.
JluneiiHble  OTOOpaK€HUSI W ONEpPaTOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3a/laHue JIMHEHHOT0 0TOOpa)keHHsI C TTOMOLIbIO
o0pa3oB  0a3uMCHBIX BEKTOpOB. Marpuma JMHEHHOTro
orneparopa. CBsi3b MeXAy KOOPAMHAaTHBIMH CTOJOLAMU
BekTOpoB x U ¢(x). CBA3bp MeXIy MaTpULAMH JTHHEHHOTO

oreparopa OTHOCUTEIBHO Ppa3IUuYHBIX Oa3zucos; mojgolue
MaTpHIL.

Oobs1acTh 3HAYEHMI ¥ PaHT JIMHEHHOT0 onepaTopa. Slapo u
AeekT JIMHEHHOro omneparopa. AJjredpa JHMHEHHBIX
oNepaTopoB  BEKTOpPHOro  mnpocrpaHcrBa.  OOnacth
3HaYeHUH W paHT JIMHEHHOro omeparopa. Sapo u nedexr
JIuHeHHoro oneparopa. OGpaTUMble IMHEHHbIE ONIEpaToOPhI.
Anrebpa NMHEWHBIX ONEPATOPOB BEKTOPHOI'O MPOCTPAHCTBA.
N3omopdusm anreOpbl JUHEHHBIX ONEPaTOpPOB U IOJHOU
MaTpUYHOM anreopsbl.

CoOcTBeHHBbIE BEKTOPbI M COOCTBEHHbIE 3HAYCHHS
JuHeliHOTOo  omeparopa. CoOCTBEHHbIE  BEKTOPHl U
COOCTBEHHBIE 3HAYEHUs JUHENHOT O oreparopa.
XapakTepucTuyeckoe ypaBHEHHE. JIMHEWHBIE OIepaTophl C
IIPOCTBIM  CIIEKTPOM. YCJIOBMs, INpPU KOTOPBIX MaTpuLa
1o700Ha JMaroHaJbLHON MaTpuIIe.

2 kypc, 3 cemecTp

Ne ni/m HaumeHoBaHue
pa3aena (MmonyJis) Conepixanue
AUCHMILINHBI
8. DJIeMEeHThI Teopuu | [lonyrpynnel. I'pynna moacTaHoBOK Ha MHOXKeCTBe
rpynn M. Teopema Koau. Ilomyrpynmel.  MoHOHIEBL

OO0001IEeHHBI 3aKOH aCCOIMATUBHOCTU JJISI TOJXYTPYI.
[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 W €ro CBOWCTBA.
IIpaBbie U neBble cMexHBIE Kiacchl. Teopema Jlarpanka
n ee ciuexncreusa. HopmaneHelii genurens. Kpurepuid
HOpMaJIBHOTO Jenutens. Gakrop-rpymnmna.
I'omomopdusmbl u usomoppusmsel rpynmn. Teopema 06
snumopuzmax aaa  rpynn. ['omomopdusmbl U
nzomophusmsl rpymi. Aapo romomopdusma. Teopema 06
snuMopdu3Max I rpyI.

Iopsaok 31ementa rpynnbl. Hlukanyeckue rpynmsl.
ITopsimok aneMeHTa rpymisl, €ro cBorcTaa. Llukinueckue
TPYIIIBI, UX onucanue. [loarpynnsl NUKINYECKUX TPYII.
N3omopdu3mM  OECKOHEUHBIX  IMKJIWYECKMX TPy,
M30MOp(MU3M KOHEYHBIX [HUKIMYECKUX TPYHH OJHOTO
HOpsIIKA.




JJ1eMEeHThI
KOJIeL]

Teopun

Nneansl koabna. CpaBHeHUs] H KJacchl BbIYETOB 10
ugeaay. OrmpeneneHue wuaeana Koiblia, IPUMEPBI
uaeanoB; kpurepuil ugeasa. Cymma U IepecedeHHe
uncanoB. OTHOLIECHUE CPaBHEHMS 110 WALy B KOJIBILE U
ero cBoictBa. OmpezneneHne U 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 Koiel.
SAnpo romomoppuszma. Teopema 06 smumMopduzMax uIs
Kosiel. Buabl koser: o0sacTh ILEJIOCTHOCTH, KOJIBIIO
TJIABHBIX MJICAJIOB, (haKTOPHAIIbHBIC M €BKIIUIOBBI KOJIBIIA.

4

Cemectp

10.

MHuoro4/1eHsbl

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

Konbito MHOrowieHOB OT OJHOW TIIEPEMEHHON Haj
00J1acThI0  1EIOCTHOCTH. (OTHOIICHHE ACIUMOCTH B
KOJIbLIE MHOTOWICHOB. JleJleHne MHOrowieHa Ha JIBY4JICH,
teopemMa besy. KopHu MHorounena; HauOosblee
BO3MOYKHOE YHCJIO KOpHEH MHOTroudjieHa Haj 00JacThIO
LENOCTHOCTU. Anrebpandyeckoe ©  (yHKIHMOHAIBHOE
PaBEHCTBO MHOTOWICHOB HaJl OECKOHEYHOH 00JIacThiO
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 Haj JAAHHBIM MO0Je€M MHOTIOYJIEHbI.
DGaKkTOPUATBHOCTD KOJIbIA MHOTOYJICHOB HAJl N0JIEM.
[IpuBoguMBIE W HENPUBOAMMBIC HAJl JAaHHBIM TOJIEM
MHOTOWIEHBI. Pa3iokeHrne MHOroWwieHa B MPOU3BEIACHUE
HOPMHPOBAHHBIX HEMPUBOANMBIX MHOKHUTEIICH.
dopmanbHas TPOU3BOJHAS  MHOTOWIEHa; (opmyla
Tennopa. KpaTHele KOpHH MHOTOYJIEHA.

Ko/ib110 MHOro4/IeHOB OT HECKOJBLKHUX IepeMeHHbIX.
OnpeneneHne KoJiblla MHOTOYIEHOB OT HECKOJBKHX
nepeMeHHbIX. PaKTOPHATIBHOCTh KOJbI[a MHOTOWICHOB
OT HECKOJBbKHUX IepeMEeHHbIX Haja mnoneMm. CreneHb
OJHOYJICHA. Jlexcukorpaduueckoe YIOPSIAOYECHUE
OJHOYWIECHOB M €ro CBOWCTBA. Bricmmiti  4ieH
MIPOM3BENICHUS JIBYX HEHYJIEBBIX MHOTOUJICHOB.
CumMeTpuyeckne MHOro4ieHbl. OCHOBHasi TeopeMa 0
CHUMMETPHUYECKUX MHOTIO4JIeHaX. Onpenenenne
CUMMETPUYECKOTO0 MHOTOWIEHa. JIeMMa o BBICIIEM YJIeHE
CHUMMETPUYECKOr0o MHorouwieHa. OCHOBHasi Teopema o
CUMMETPUYECKUX MHOTOWIeHaX. [IpakTudeckuii crocoo
BBIDOKEHHS CUMMETPHYECKOTO  MHOTOUYIEHA  4epes
3JIEeMEHTapHbIE CHMMETPUYECKHE.




Anredpanyeckass 3aMKHYTOCTb MOJSI KOMILJIEKCHBIX
yuces. Jlemma o MHOrowieHe 06e3 CBOOOIHOIO HJIEHA.
Jlemma o Bo3pacTaHMM MOAyJdsl MHorowieHa. Jlemma
Hanambepa. OcHoBHas Teopema anreOpnl. PasmokeHue
MHOrO4YJ€Ha HaJ I0JIEeM KOMIUIEKCHBIX 4YHMCEI 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 JAEUCTBUTEIbHBIX YHCEN B
IIPOU3BEJICHUE HEIPUBOANMBIX MHOXUTENEH.
MHorouseHsl Haj M0JEM palMOHAIbHBIX yncen. Llenslie u
palMoOHaIbHBIE  KOPHM  MHOTOWIEHAa €  LEJIbIMU
KO3 PHULIHEHTaAMH. Kpurepuii HEIPUBOJUMOCTHU
Dli3eHITeHA.

Pemienue ypaBHeHU#l TpeTbeil U 4YeTBEPTOM CTENEHU.
Pemenne ypaBHEeHMII TpeTheil cremeHH MO (opmyrnam
Kapmano. Pemienne ypaBHEHUI YETBEPTOM CTENEHH
MeroaoM Peppapu.

11.

Pacmupenust mosiei

AnredOpanyeckue W TPAHCHEHJAEHTHbIe  YHCJA.
CTpoenne mpocroro ajarefpanvecKoro pacuidpeHust
MOJIsl.

AnreOpanyeckuii  HaJx ~ TOJIEeM  3JEMEHT M €ro
MUHHUMAaJIbHBIN MHOTOYJICH; HEMPUBOJAUMOCTD
MUHUMAJIBHOTO MHOTOYIEHA; CTENEHb airedpandeckoro
HaJ 10JIeM 3JeMeHTa. TeopemMbl O CTPOEHHUH IMPOCTOro
anreOpandeckoro pacumpenus: noiss. OcBoOOXeHHEe OT
anreOpandyecko HMppalMOHAIBHOCTH B 3HAMEHATese
Ipoowu.

YciaoBue pa3pelinMOCTH YPaBHEHHH TPeThel CTeNneHu
B KBaJpaTHbIX paaukanax. [loHstue paspemmmoctu
YpaBHEHUs B  KBaJpaTHBIX paJuKanax. YCIOBHE
pa3pelIMMOCTH  YpaBHEHUW  TPETbEH  CTENEHU B
KBaJpaTHBIX paaukanax. [lpumepsl reomeTpuuecKux
3a/1ay, CBOJAILLMXCSA K ypaBHEHUSIM, HEpa3pellMMbIM B
KBaJPATHBIX paguKaiax.




5.2. Pa3aespl IMCHUIIINH M BUABI 3aHATHNA

B ToM uncJe B

Ne | HammeHnoBaHue pa3sjeia JlekL. IIpakr. HHTEPAKTHBHOM CPC Bce-

n/n | IMCUMIIMHBI 3aH. ro

¢opme (uac)

1. DJIeMEeHTbI TEOPUH MHOKECTB 10 16 4y 50 76
U JIOTHKHU

2 BunapHble OTHOLIIEHUS U 8 10 6 50 68
0TOOpaKeHUu sl

3. - - - - - -
Bcero B 1 cemecrpe: 18 26 10 100 | 144
B mom uucne 6 JEKI IIPaKT.
UHMEPAKMUBHOU hopme 4 6
Apudmernuyeckoe N-mepHoe

4. BEKTOPHOE MPOCTPAHCTBO U 6 8 4y 1 15
CHUCTEeMbI JINHEHHBIX
ajredOpanyecKknx ypaBHeHH I

5. Matpuusl 4 onpeaeTuTe 4 6 2 4. - 10

6. AOGCTpaKTHbIE BEKTOPHbIE 4 6 2y - 10
NMPOCTPAHCTBA )

7. JIuHeiiHbIe onepaTopbl 4 6 2y - 10
Ik3zamen - - - - 27
Bcero Bo 2 cemecTpe: 18 26 10 1 72
B mom uucne 6 JIEKII MPAKT.
UHMEPAKMUBHOU hopme 4 6

8. DJieMeHThI TEOPUH TPyNi 10 14 44 32 56

9. DJIeMEeHThI TeOPUH KOJIell 8 12 64 32 52
3auem ) ) - ) )
Bcero B 3 cemecrpe: 18 26 10 64 108
B mom yucne 6 unmepaxmueroi JIEKIT MPAKT.

Gopme 4 6

10. | Muorounens: 10 14 44 17 41

11. Pacumpenus moJieit 8 12 6u 20 40
IK3amen ) ) - ) 27
Bcero B 4 cemecTpe: 18 26 10 37 108
B mom uucne 6 unmepaxmusHotl JeKIT MPAKT.
popme 4 6
Ik3amennl ) ) ) ) ) 54
Bcero: 72 104 40 202 | 432

B ToM umHciie ¢ HCN0JIb30BAHNEM HHTEPAKTHBHBIX JeKIT MPaKT.

¢popm, TexHoI0THIT 16 24




Jlexknun

Ne
n/n

HauMenoBanmne

pa3jiena

(MoayJisi) TMCUMILIUHBI

Conep:xkanue

Jlekuuu

— 1 kypc, 1 cemecTp

J1eMEeHThI TCOPHUH MHOKECTB

H JIOTUKH

Bbicka3piBaHusA; JIOTMYECKHE ONEPAalMH  HaJ
BbICKa3bIBaHUAAMU.  [loHATHE  BBICKa3bIBaHUS;
JIOTUYECKHE  OllepalliM  HaJ  BBICKA3BIBAHUSAMM.
DopMyiIbl JIOTUKA  BBICKa3bIBaHWM;  TaOJIMIIbI
UCTMHHOCTH; PaBHOCWIIbHBIE (DOPMYJIBI; OCHOBHBIE
PAaBHOCUJIBHOCTH JIOTMIKU BBICKA3bIBaHUM.

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

IIpeaukarsl. KBaHnTopsl. 3anuceh
MATeMaTHYeCKHUX YTBep:KIeHuH B BHae (opmyna
JOruku mpeaukaroB. [Ipeauxatsl. Onepanuu Haj
IIPEIUKATaMHU. KsanTtops! o0IIHOCTH "
CYyILIECTBOBAHUS. 3anuch MaTeMaTHUYECKUX
YTBEpXKIEHUH B Buje (HOpMyJ JIOTUKH HPEIUKATOB.
O6parnas u MIPOTUBOTIOIOKHAS TEOPEMBI.
Heobxonumoe u jpocraToyHoe ycioBusi. Bunel
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 OTHOILIEHWH; rpad M rpaduxk 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; CBA3b OTHOLIEHHUS HSKBUBAJIECHTHOCTH,
3aJaHHOTO Ha MHOXECTBE, C pPa30MEHHEM 3TOTO
MHOecTBa. OTHOILEHUE MOPSZIKA; YIOPSIOYECHHbIE
(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 YCJIOBHE OOPaTUMOCTH
oToOpaxeHus. B3auMHOOTHO3HAUYHbBIE OTOOpaXKEHUS
M MOIIHOCTH MHOXECTB; CUETHBIE MHOKECTBA.
Kommo3surust oto0paskeHwii.




Adaredpsbl

bunapuble anredpaunveckue omepamuu. ['pynma.
Ioarpynna. bunapubie anreOpandeckue ONepalny,
BUJbl OuHapHbIX omnepauuil. Ilonstue anreOpsl,
anredpandeckoil cucteMsl. ['pymnmna, npuMepsl rpym;
aIIUTUBHAS W MYJIbTUIUIMKATUBHAS (OPMBI 3aMUCU
rpynn. IIpocteiimue cBoiictBa rpymnmnsl. [loarpynna;
MPUMEPHI OATPYIII; KPUTEPHUM MOATPYIIIHI.

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 pa3HOBUJHOCTH.

Koabuo. [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 MOIYIIO i,
KOJIBLIO KJIacCOB BbIYeTOB Zm. [IpocTeiimue cBoiicTBa
KoJsbla. [1oaKoabI0 JaHHOTO KOJIbLIA.

ITouie. Ilpocreiimme cBoiicTBa nojs. Onpenenexnue
HOJIs; IpUMEphl Mosel. Zp Kak IpHUMep KOHEYHOTro
HeuucsoBoro mnoJdia. Ilpocreiimiye CBOWMCTBA IO,
OoTCyTCTBUE B moje aenutenel Hyis. Ilogmore;
pacipenue nosis. Y nopsii04eHHbIe MOJsl.

ITosie KoOMIJIEKCHBIX 4HCeJN. AJjredpanmyeckas
¢popma kommiekcHoro yucaa. [locrpoenue nons C,
ABJISIFOLIETOCA PACIIMPEHUEM II0JS TEUCTBUTEIBHBIX
yucen R u ero mMuHUManbHOCTh. AnreOpanyeckas
dbopma  KOMIUIEKCHOTO  yucia.  M3obOpaxeHue
KOMIUIEKCHBIX YHCE] Ha KOOPAMHATHOM IUIOCKOCTH.
Onepauuyu  HajJ  KOMIUIEKCHBIMH — 4YHCIaMH B
anrebpandeckoit popme.

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

KopHu N-HO# cTenmeHM M3 KOMILIEKCHOIO YHCJIA.
Kopun u3 eaunuubl. KopHu N-HOM creneHu u3
KOMILJIEKCHOTO 4HCIIa; TE€OMETPUUYECKOE
n300pakeHre KOpHEW Ha KOMILJIEKCHOM IUIOCKOCTH.
Kopau wu3 enuHuIBI; CBONCTBA KOpHEH N-HOMU
CTENEeHH U3 €AUHMIIBI; IEpBOOOpa3Hble KOPHU N-HOMU
CTEIECHU U3 €IMHHUIIBL.




Jlekuum — 1 Kypc, 2 cemecTp

Apudpmernyeckoe

N-mMepHoe

BEKTOPHOE€ IMPOCTPAHCTBO H

CHUCTEMBbI

JUHEeHHDBIX

ajreOpanvecKux ypaBHeHUH

Apudmernyeckoe N-MepHoOe BEKTOpPHOE
npocrpanctBo. IloHsitue cucremMbl JIMHEHHBIX
ajire0panyecKux ypaBHeHHil.

Apudmernueckoe N-MepHOE BEKTOpPHOE
npoctpaHcTtBo.  [loHATHE  CUCTEMBI  JIMHEWHBIX
ypaBHeHur (CJIY) m e€ pemeHus; paBHOCHUJIbLHBIC
CJIY. DnemeHTtapHble mpeoOpa3oBaHUS CHCTEMBI,
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 I'aycca).
Pemenue CJIY  MeromoM  moOCHeqOBaTEIbHOTO
UCKIIIOYEHHs] HEeW3BeCTHhIX (MeTomoMm [aycca).
PaBHOocmiibHOCTH  mpousBosbHOM CJIY  cucreme,
HMEIoLEeH  cTyneH4yateii  BuA.  HMccienosanue
CHUCTEMBl  JIMHEWHBIX  ypaBHEHUM 1O  BUAY
crynenyaron CJIY, mnomydyeHHOM W3 JaHHOM B
pe3ynbTaTe LETIOYKHU 3JIEMEHTAPHBIX
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
KpUTEpUI. DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.

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

Crpoueunblii paHr marpuubl. Bbrumciaenue
CTPOYEYHOI'0 PaHra MATPHIbI NPHBEICHHEM K
CTYNIEHYaTOMY BH]Y.

CrpoueuHblii  paHr  MaTpuipl.  DJIEMEHTapHbIE
peoOpa3oBaHus CTPOK MAaTpPHULIbl; HEU3MEHSIEMOCTh
CTPOYEUYHOTO paHra pu 3JIEMEHTapHBIX
npeoOpa3oBaHuAX. MarpHilbl CTYNEHYaToro BH[A;
CTPOYEUYHBIM  paHr  CTYNEHYaTOM  MAaTpHIIbI;
BBIUMCJIEHHE  CTPOYEHYHOIO  paHra  MaTpHIlbl
IIPUBEICHUEM K CTYIIEHYaTOMY BH]Y.




PaBeHCTBO CTPOYe4YHOro M CTOJOLOBOrO0 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; (yHmameHTambHas
cucreMa pemieHuit ogHopoanou CJIY. CBs3p MexIy
pElIeHUs MU HEOJHOPOIAHONW U acCOLMMPOBAHHON C
HEl OJTHOPOJHOM CUCTEMBI JIMHEHHBIX YPABHEHUMN.

ManI/IHLI U onpeaecJanTe/In

Marpunbl. Onepanuu Hag marpunamu. Ilonstue
MaTpHIlbl; YacTHbIE BUJbI Marpull. Onepauuu Haja
MaTpullaMHy; CBOMICTBAa OINEpallMi HaJl MaTpUIlaMHU.
TpaHcrioHMpOBaHUE MaTpPHL; CBOMCTBA OIEpALUU
TPaHCIIOHUPOBAHUS.

Oo0patumble mMaTpuibl. Bbluucienne o0paTHOM
matpunbl. Marpuunblii meron pemenuss CJIY.
OOpatuMble MaTpHIlbl. DJEMEHTApHBIE MAaTpPUILIbL;
BUJIBI  3J€MEHTapHbIXx  Marpull.  CBOAMMOCTH
AIIEMEHTApHbIX  IpeoOpa3oBaHMM  MaTpUIBl K
YMHOXXEHHI0 €€ Ha HEKOTOPYK 3JIEMEHTAPHYIO
MaTpuLy. VYenosus 00paTUMOCTH MaTpuL.
[IpencraBinenne oOpaTUMOl MaTpullbl B BHIE
IIPOU3BEJICHU 2JIEMEHTAPHBIX MaTpull. BeranciieHue
oOpaTHON MaTpuIbl. MaTpUUYHBIA METOJ PEIICHHS
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.
[TpousBenenne (KOMIO3UIMS) MMOACTaHOBOK. ['pymnna
MOJICTAHOBOK (CHMMETpPUYECKasi TPYIIa) CTETICHH 7.

Onpenennrenn KBaJpaTHOM MATpPHUBbI.
Beruuciaenue omnpexeauTeNs. [Tonsatne
omnpenenuTens KBaiapatHoW Marpuipsl. (CBolicTBa
ompenenutens.  MwuHOpHl W anreOpanyeckue
JIOTIONHEHNA.  Pasnoxenue — omnpepenutens 1O
JIIEMEHTaM CTPOKM M cTojbOuma. Belumcienue
ONpEAEINTENS KBaAPATHOW MaTPULIBI.

Onpenenurens mnpousBeneHuss Marpuil. I[loHsTue
MHHOpa K-Toro mopsiaka Matpuibl. 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 u  pa3MepHOCTL  KOHEYHOMEPHOIO
BEKTOPHOI0 NMpOcCTpaHcTBa. JIuHelHass 000s0YKa.
ba3uc u pa3zMepHOCT, KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; IMEPEXOA OT
OJIHOTO 0a3uca K IPyromy.

HN3omopdpuzm BEKTOPHBIX NMPOCTPAHCTB.
N3oMopdu3M BEKTOPHBIX HMPOCTPAHCTB 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 NpPOCTpaHCTB. MaTpuna 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). Ca3p MexIy MaTpunaMu JIMHEHHOTO

oreparopa OTHOCHUTEJIIHO —pa3jMyYHBIX 0a3HCOB,;
101001e MaTpHIL.

O0JacTh 3HaYeHUI M PAHT JTHHEHHOI0 oneparTopa.
Snpo u nedexrT JUHEHHOro omeparopa. AJreopa
JIMHEHHbIX onepaTopos BEKTOPHOI0
npocrpancrBa. OOnacTe 3HaueHWH W paHT
JUHEeHHOro omeparopa. Anpo u aegext JuHEHHOro
oneparopa. O6paTuMble IMHEHHbIE OTepaToOphI.
Anrebpa  JMHEWHBIX  ONEPaTOpPOB  BEKTOPHOIO
npoctpaHcTBa. M3omopdusm anredpsl JIMHEHHBIX
OIIepaTOPOB U MOJHON MAaTPUYHOMN aJIr€OpBHl..

CoOcTBeHHBbIE BEKTOPBI M COOCTBEHHbIE 3HAYCHUSA
JHuHeliHOro omeparopa. CoOCTBEHHbIE BEKTOPBI 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

Hoayrpynmnsl. I'pynna MOJACTAHOBOK Ha
MHoxkectBe M. Teopema Koimu. Ilomyrpynmsl.
Mounouzasl. OO00IIEHHBIH 3aKOH acCOIMaTUBHOCTH
s nonyrpynn. Ioarpymmsl. I'pynmna moacTraHoBOK
N-HOM cTerneHu. I'pynna MmoACTaHOBOK HA MHOXKECTBE
M. Teopema Kanu.




OTHouleHNe CpaBHEHUs] MO MNOATpyNne M ero
cpoiictBa. HopmaabHblii JgeaurTenb. DakTop-
rpynna. OTHOLIEHHE CPpaBHEHUS 110 OJATPYIIIIE U €r0
cBorictBa. lIpaBple W JieBbIE CMEXHBIE KJIACCHI.
Teopema Jlarpanxka u ee cineactsuss. HopmanbHbIi
genutenb.  KpuTepwii  HOPMalbHOIO — JI€TUTEINS.
@akrop-rpynmna.

I'omomoppusmbl u  u3oMopdpusmMbl  rpymni.
Teopema 00 o3numopdusmMax iIs  Ipymi.
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. [loarpynmnel
UKIMYeckux rpynn. HM3omopdusm OeckoHeuHbIX
IUKIUYECKUX  TPYNI; HM30MOPPHU3M  KOHEUYHBIX
LUKINYECKUX I'PYIII OAHOIO NOPSIKA.

DJIeMeHThI TeOPUH KOJIell

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

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

CyMMa ¥ MpOU3BEACHUE CMEXKHBIX KJIACCOB KOJIbIIA
no uzaeany. Teopema o ¢aktop-komnbie. Mophuzmbl
koner.  Slopo  romomopduszma. Teopema 00
snuMopu3Max g Kojen. Buabl konei: o0nacTh
L[EJIOCTHOCTH, KOJIBIIO TJIABHBIX WJICaJIOB,
(dakTopHuaIbHbIe U €BKIUI0BBI KOJBIIA.

Jlekuum — 2 Kypc, 4 cemecTp

MHuoro4/eHsl

Ko/1b110 MHOTOWIEHOB OT OJIHOI NepeMeHHOH HAa
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; Haubosnbliee
BO3MOXKHO€ YHCIO KOpHEH MHOrowieHa Haj
o0nacTbi0  IEJNOCTHOCTH.  AnreOpanueckoe U
(YHKIMOHATIBPHOE PABEHCTBO MHOTOWIEHOB HAaj
0eCKOHEYHON 00J1aCThIO 1IETOCTHOCTH.

Ko.b110 MHOTOYJIEHOB HAJ1 MOJIEM.

Konbiio MHorounmenoB Haja mnosieM. Teopema o
JeJieHuHu ¢ octaTkoM. Hanbonemmii o0l JeIuTenhb
MHOTOWIECHOB;  anroput™M  EBKkiuma;  JHMHEHHOE
paznoxenne HOJI nByx mMHorouneHos. Haumensiee
o0111ee KpaTHoe.




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

[IpuBogMMBIC ¥ HEMPUBOJAUMBIC HAJl JTAHHBIM I1OJIEM

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

MHorouwieHa; ¢opmyna Teimopa. Kparabsle KopHH
MHOTO4JICHA.

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

CuMMeTpHYecKHe  MHOIO4YJICHBI. OcHoBHast
TeopeMa 0 CHMMETPMYECKHX MHOIOYJIeHaXx.
OnpeneneHue  CUMMETPUYECKOIO  MHOTOWIEHA.
JleMMa 0 BBICHIEM WIEHE CHMMETPHYECKOIO
MHoroudsaeHa. OCHOBHas TeOpeMa 0 CUMMETPUUYECKUX
MHorouneHax. llpaktuueckuil cnoco® BbIpaKeHUS
CUMMETPUYECKOT0 MHOTOUICHA YEPE3 MIEMEHTapHbIE
CUMMETPUYECKHUE.

Aaredpanyeckas 3aMKHYTOCTh 10JIAA
KOMILIEKCHBIX 4YHucesd. Jlemma o MHOrowieHe 6e3
cBOOOJHOrO wieHa. JleMma 0 BO3pacTaHMM MOZYJS
MHorowieHa. Jlemma Jlamambepa. OcHOBHasI Teopema
anreOpbl.  Pa3nokeHue MHOTrOWIeHa HaJ IOJeM
KOMIUIEKCHBIX YHCEI B TNPOU3BEJIEHUE 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 MHOXUTEJIEH. MHOroujaeHsl Haj
[OJIEM  pallMOHANbHBIX  yucen.  Llensie  u
palMoHaJIbHBIE KOPHM MHOIOWIEHAa C  LEIbIMU
koap¢uuuentamu.  Kputrepuii  HEmpUBOIUMOCTH
Oli3eHIITeNHA.

Pemienue ypaBHeHUil TpeTbe M 4YeTBEPTOH
CTENEeHH.

Pemenuie ypaBHeHH TpeTheil cTenenu no Gpopmyinam
Kappano. Pemenue ypaBHEHMiIl 4eTBEPTON CTENEHU
MetoqioM Deppapu.

Pacumpenust moJieit

Crpoenne NPOCTOro aaredpanveckoro
pacmmpeHust moJIs.

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




aIreOpanyeckoro Haj MoJjeM dJieMeHTa. TeopeMbl O
CTPOCHUHU TIPOCTOTO aIreOpamyecKoro pacluIupeHHsI
OJIs1.

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

YciaoBue paspemiMMOCTH YpPaBHEHUHl Tperbeil
CTeNeHH B KBaJApaTHbIX paaukajaax. I[lonsarue

pa3pemmMoCTi YpaBHEHUS B KBaJPaTHBIX
pagukanax. YCIOBHE pPa3pelIMMOCTH ypaBHEHUI
TpeTbe CTENEHM B  KBaJpaTHbIX paJuKajax.

HpI/IMepBI TCOMCTPUYCCKHUX 3a7a4d4, CBOJAINUXCA K
YpPaBHCHHUAM, HCpa3pCIIUMbIM B KBaApPAaTHBIX
paauKajiax.

HpaKaneCKne 3aHATUA

HaumeHoBaHue pas3aena
(MOyJIs1) M CIIATLJINHbI

Conepxanue

IIpakTnueckue 3ansaTus — 1 Kype, 1 cemectp

9J1eMeHTBI TCOPUH MHOKECTB
H JIOTUKH

Bricka3biB aHUA,
BBICKa3bIBAHUSMMU.

JJOTNYCCKHEC orcpanuunu Hanqg

MHOX€ECTBO. OHepaHI/II/I HaJ 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.

OtoOpaxkenue (pyHKIHA); OTOOpaKEHHIA.

Kommo3surust oto0paskeHuii.

BU/JIBI

Konrtposnsnas padora Ne 1

Auaredpsl

bunaphble anredpandeckue onepanuuu. I'pynisl

Cucrema HaTypaJIbHbBIX qucel. [TpuHIMT
MaTeMaTUYeCKON MHIYKIIUU

Konpna. Kompmo neneix uwncen. Iloms.
pacIIMpeHHe MO

ITonnome;

Anrebpanueckass ¥ TpPUTOHOMETpUYEcKass (OpPMbI
KOMILIEKCHOTO qHCIa. Omnepanyu Hajl
KOMIUIEKCHBIMH ~ YUCIIaMH B anreOpandyeckod H
TPUTOHOMETPHUECKOH opmax

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

KonTponbHas padota Ne 2

IIpakTHueckue 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
WCKITIOUCHHS] HeM3BECTHBIX (MeTosioM ["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 IPHUBEIECHUEM K
CTYNIEHYaTOMY BUIY

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

Kontposbnas padora Ne 3

ManI/IHbI U onpeacJanTe/In

Marpuiipl. Oniepaiuu HaJl MaTpuliaMu

Bbruucnenne o00paTHOM MaTpuubl C  [IOMOIIBIO
AJIEMEHTAPHBIX Mpeodpa3zoBaHuil. MaTpuuHbI METOA
pemenust CJIY

Ornpenenurens KBaJpaTHOW MaTpullbl. Berduciienue
ONpeIeTUTENS.

Bbruncnenne oOpaTHOM MaTpullbl C  HOMOIIbIO
npucoeMHeHHo Matpuubl. Meron Kpamepa nins
pewenus CJIY

AOGCTpaKTHBIE BEKTOPHbBIE
MPOCTPAHCTBA

BektopHoe mpocTpancTtBo. basuc u pa3MepHOCTh
KOHEYHOMEPHOT'0 BEKTOPHOT'O MPOCTPAHCTBA

H3oMoph13mM BEKTOPHBIX TPOCTPAHCTB

BekropHoe MIPOCTPAHCTBO co CKaJIIPHBIM
yMHOXeHHEeM. OpTOoroHajabHas CHUCTEMa BEKTOPOB.
IIpouecc opToroHanu3anuu

EBknunoBo BEKTOPHOE MPOCTPAHCTBO.
OpTOHOPMUPOBAHHBII 0azuc €BKJIM0BA
MIPOCTPAHCTBA

JInHeliHbIE ONIEepaTOPbI

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

CoOcTBeHHBIE BEKTOpPHl M COOCTBEHHBIC 3HAYCHUS
JUHEIHOTO omnepaTopa

KonTponbHas padota Ne 4

IIpakTHUyeckue 3aHATHS — 2 KYPC, 3 ceMeCTp

DJIeMEeHThI TEOPUH IPYIII

[Tonyrpynmel. MoHouael. ['pynmna nmoacTaHOBOK Ha
MHO)kecTBe M. Teopema Kanu.

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

["omoMopdu3MbI ¥ H30MOP(PHU3MBI TPy

ITopsinox anemenTta rpynmnsl. [{ukindeckue rpymnimsl.
Teopema Jlarpanxka

KonrtpomnbHas pabora Ne 5

DJIeMeHThI TeOPUH KOJIeLl

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

Mopdu3mbl Kosel.

IIpakTHuyeckue 3ausaTHs — 2 Kypc, 4 cemecTp

MHoro4/eHsl

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




Jlenenne MHOrowjieHa Ha JABYWIEH, Teopema be3sy.
KopHu MHOrOUNIEHA

Teopema 0 JdeleHMM C OCTaTKOM B  KOJIBIIE
MHOTOYJICHOB Haja mnojeMm. Haubompmuii oOmumit
JIEJIUTENb MHOTOYJIEHOB; aIrOpUTM EBKIMaa
[IpuBoaKMMBIE M1 HENPUBOAUMBIE HAJl TAHHBIM IOJIEM
MHOT'OUJICHBI. dopmanbHas IIPOU3BOAHAS
MHOrowieHa. KpaTHble KOpHH MHOTOYJIEHA
Cummerpuueckue  MHoOrouwiaeHbl.  I[IpakTuyeckuit
Croco0 BBIPAKEHUS CUMMETPUYECKOIO0 MHOTOWICHA
4yepe3 3JIEMEHTAPHbBIE CUMMETPUYECKUE

OcHoBHas Teopema anreOpsl. Pasnoxenune
MHOTOWIEHA HaJl I0JIEM KOMIUIEKCHBIX YMCENl B
IIPOU3BEJICHNUE JIMHEHUHBIX MHOXUTENEH. DopMyiisl
Buera

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

AnreOpanyeckuii HaJa TIOJIEM JJIEMEHT H  €ro
MUHUMANbHBI  MHOrowieH. (OcBOOOXKIEHHE OT
Pacumpenust moJieit anredpandeckol MppalMOHAIBLHOCTH B 3HAMEHATese
JIpo0OHu.

Anrebpanyeckue U TPaHCIEHEHTHBIC Yncia

6. JABOPATOPHBINA IPAKTUKYM

JlaGopaTopHbIi TPAKTUKYM T10 aJIredpe Y4eOHBIM IIJIAHOM HE MPEyCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) o anreOpe yueOHbIM IJIAHOM HE IPEyCMOTPEH

8. YA EBHO-METOAUYECKOE U UTH®POPMAIINOHHOE
OBECIIEYEHME JJUCIUITJINHbI

a) OCHOBHAas JiUuTeparypa:

1. Cmonun, FO.H. AnreGpa u teopus uucen. [Tekct]: yue6Hoe mocooue / FO.H. CmonuH.-
M.: ®aunTa: Hayka, 2016.-464c.

2. Ilnenepman, JIL.b. CoopHUK 3ama4y mo anrebpe u Teopuu uucen. [Tekct]: yueObHOe
nocobue. 3-e u3a., crep./ JL.b. Illnenepman. - CII6.: U3garensctBo «JIauby», 2018.-

224c.



0) 10MOJIHUTEJIbHAS JINTEePaTypa;

3. Kocmpuxun, A.Y. Beenenne B anreOpy. Y.2. Jluneiinas anrebpa. [Tekcr]: yueOHUK

st By30B / A.W. KoctpukuH. - M.: ®usmatiut, 2001.-272c¢.

4. Kocmpuxun, A.Y. Beenenue B anreOpy. Yacts I. OcHoBBI anreOpsl. [TekcT]: yaeOHuK

st By30B. / A.W. KoctpukuH. 2-¢ u3a. ucnp.- M.: ®duszmatiur, 2004.-272c.

5. Kprouxos, H.U. Kproukosa, B.B. COopHuk 3amanmii 1o ainredpe. [Tekct]: ydueOHoe

nocobue ans By3os/ H. U. Kproukos, B. B. KproukoBa. — M.: Akagemust, 2007. — 192 c.

6. Yynuna, E.M. Beenenue B anreOpy. [Tekcr]: yueOHO-METOIUYECKOE MOCOOHE st

crynentoB By30B / E.M. Uynwunua; Aunraiickas roc. akagemus oOp-s uMm. B. M.

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

B) IPOrpaMMHoe o0ecrieyeHue:

1. PaGora Ha KOMITBIOTEPE MPOBOIUTCS C HCIOJIB30BAHUEM JIUIICH3UOHHBIX BEPCHUU

ornepanuonnoi cucremsr Microsoft Windows XP Prof.

2. s paboThl B OMOIHMOTEKE MCTIOIB3YETCS OOIIEBY30BCKOE JTUIICH3MOHHOE MPOTPAMMHOC

obecrieuenne «MpOuc-64», B coctaBe KoToporo Bxomiar APM

«KaTanormaTop »,

APM

«Yuratens», APM «A amunucrparop», APM «Komrmiekraropy», Web-Upouc (CZ39.50)
3. Jlunensuonnas nporpamma AVYII (IllaxTer) — KoMIUIEKC «IJIEKTPOHHBIC BEIOMOCTHY

r) 6a3bl JaHHBIX, HHPOPMALIHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI:
1. HaronanbHeli 1iudposoii pecype Pykont. Pexum moctyna [http://www.rucont.ru/].
2. YuauBepcurerckas OuOnmoreka oH-naiH. Pexkmm pocrtyma [http://www.biblioclub.ru/]. 0)

uHTepHeT-pecypcesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Illepeuennb yueOHO-MeTOAUYECKOT0 O0ecTieYeHN s A5l CAMOCTOSITE/IbHOI PadoThI

00y4YaoIUXCsl MO JUCHUIINHE:

1. Opranuzaiusi caMOCTOATENbHOM PabOThl CTYAEHTOB B YUPEKICHHUU BBICIIEr0 0Opa3oBaHUs
[Tekct]: metonuueckue pexomenmanuu / Coct.E.b. Manysuna, E.D. Hopuna; Anraiickas roc.
Axanemus o6p-a um. B.M. [llykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

HaumMeHnoBanue nomerieHuit 1uisi MpoBeACHHUs BCEX BUIOB Y4EOHOU ESITENILHOCTH, IPEYCMOTPEHHON
YYeOHBIM IUTAaHOM, B TOM YHCJIE IIOMENICHHS I CaMOCTOSATENbHOW paboTH, ¢ yKa3aHHEM IepedHs
OCHOBHOT'O 000pYIOBaHUS, y4eOHO-HATLIIHEIX II0COOUIT M CIIOIb3yEeMOT0 IPOrPAMMHOTO 00ECTIEUeHIUS

Anpec (MecCTOnoIoXKeHHne)
MTOMEICHHUH JUIS IPOBECHHS

BCEX BHUIOB Yy4eOHOH MesTeTbHOCTH
TIpeyCMOTPEHHON

y4eOHBIM  TIaHoM (B ciydae
peanu3anuy 00pa3oBaTEIbLHON
MporpamMMbl B CETeBOH  (opme
JIOTIOJTHUTEIBHO YKa3bIBaeTCst
HaMMCHOBAaHHWE  OpraHM3al¥H, C
KOTOpOH 3aKJIIOUEH JIOTOBOP)

Ayn. 185 Poccuiickass  ®enepauns, 659333,

VYueOHast aymuTopust IS TPOBEACHUS 3aHATHI JIEKIMOHHOTO THIA, 3aHATHH CeMHHApPCKOro THHa, | Anralickuii kpaif, 1. bwmiick, yi.

KypCOBOTO TPOEKTHPOBAHUS (BBIMOJHEHUS KypCOBBIX pPa0OT), TPYNNOBBIX M HMHAMBHAyalbHBIX | Bnagmmupa Koponenko, a. 53

KOHCYJIbTAaLlMH, TEKYIEro KOHTPOJISI U POMEKYTOUHON aTTeCcTallu

Creranu3upoBanHas MeOelb.

Texuudeckue cpecTBa 00yUSHHUS: HAIMYHE MOAKIIOUEHNUS K ceTH MIHTepHeT, mepeHocHoe 000pyA0oBaHue

Ayn. 202 CriopTUBHBIN 3a71 Poccmiickas ~ ®enepaums, 659333,

VYueOHast ayauTopusi JUIs TPOBEACHMS 3aHATHH JICKIMOHHOTO THIA, 3aHSATHH CEMHHApCKOro THma, | Antaiickuii kpail, r. bwuiick, yi.

TPYNIOBBIX U HHJIMBHUYaJIbHBIX KOHCYIbTAMH, TEKYIETO KOHTPOJIS M IPOMEKYTOYHON aTTeCTAIIHI Briagnmupa Koponerko, 1. 53

Crienpanu3upoBaHHasi MeOesb: CIIOPTUBHBIA HHBEHTAPh, CIIOPTHBHOE 000PYI0BaHHE

Ayn. 212 Poccuiickas ~ ®enepauus, 659333,




VyeOHast ayauTOpUs JUIsL TPOBEIACHUS 3aHATUH JIGKIMOHHOTO THIIA, 3aHATHH CEMHHApPCKOTO THIIA,
KypcOBOrO IIPOEKTUPOBAHUS  (BHIOJHEHHS KypCOBBIX pabOT), TPYNIOBBIX M HHAUBHAYaIbHBIX
KOHCYJIbTAaLlUH, TEKYILETO KOHTPOJISI U IPOMEXKYTOUHOM aTTecTalluu

CreunanusupoBanHas MeOenb. TexHuueckue cpeicTBa OOY4eHHsA: HAIMYUE IOAKIIOYCHUS K CETH
HWnTepHer, mepeHocHOE 000pyI0BaHNE

Anraiickuii  kpaif, r. buiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 213 MacTtepckast rpyIoBOro npoeKTHPOBAHUS Poccuiickass  ®enepauns, 659333,
YueOHast ayiuTOpust 1J1sl IPOBEACHHS 3aHATHHI JICKIIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA, Aunraiickuii  kpaii, r. buiick, ym.
KYPCOBOT'O IIPOEKTUPOBAHHUS (BBIIOJIHEHUS KYPCOBBIX paboT), IPYIIOBBIX U UHMBUAYATbHBIX Bnanumupa Koponenko, 1. 53
KOHCYJIbTAIMH, TEKYILEro KOHTPOJISI U IPOMEXYTOYHOH aTTecTaluu
CrernuanusupoBanHas MeOenb. Texanueckue cpencTa ooydenus: KoMmmnbsiorep Ui mpenofaBaTens,
MPOEKTOP, OCKA IS IPOSKTOpA, HAIHYKE MOAKITIOUCHHUs K ceTH MHTepHeT, mepeHOCHoe 000pyI0BaHHE.
Ilepeuensb nuyen3uonHo020 NPospammHo2o obecneyenus. Pekeusunmvl noomeepacoaioujeco 0OKyMeHma
Onepayuonnas cucmema Astra Linux Special Edition penuz CMOJIEHCK Ogucnviii nakem P7-oghuc.
Ipogeccuonanvhuiii (deckmonosas eepcus) Obyuaiowuil KOHMERm no ecmecmeeHHbIM HayKam 6UoIocul,
Xumuu u usuke 015 yuenuxa\npenooaeamens
Microsoft Windows7 PRO Ne nuuensuu 47775091,
Microsoft Office7 Pro Ne nmnensuun 44811748
Anmuesupyc Kacnepckozo Cybnuyensuonnsiii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250)
CIIO mo JMIEH3HMOHHBIM COTJIAIICHHSAM B CBOOOZHOM pAacHPOCTPAHEHMH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananorawm:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakTop Tecros, LibreOffice
Ayn. 229 Poccmiickass  ®enepauns, 659333,
VYueOHast ayauTopusi JUIs NPOBEACHMS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOro Tuma, | Antaiickuil kpaid, r. bwuiick, yi.
KypcOBOTO INIPOEKTUPOBAHUS  (BBIIOJHEHMS KYpPCOBBIX pPa0oT), TPYNIOBBIX M HMHIMBHIyalbHBIX | Brammmumpa Koponenko, . 53
KOHCYJIbTAallMH, TEKYLIEro KOHTPOJIS U IPOMEKYTOYHOM aTTecTalul
CrenuanusupoBanHas medenb. TexHuueckue cpencTBa 00y4eHHs: KOMIIBIOTEPbI, HAIMYUE MTOJKII0YEHHS K
cetu MHTEpHET, IEpeHOCHOE 000pyIOBaHHUE.
Ilepeuens nuyen3UOHHO20 NPOZPAMMHO20 0becneueHus. Pexeusumol noomeepocoarowezo 0okymenma
OC Windows 10PRO /PQR OEM Kourpakr Nel9/5-DA or 18.11.2019 (ITocraBka nporpamMmHo-
anmapaTHoro kominrekca CTyzeHT)
Microsoft Office - 2019 (kopoGounas Bepcus)
JloroBop noxeptBoBanus ot 04.03.2020
Anmueupyc Kacnepckozo Cybnuyensuonnuiti 002060p Ne6206 om 11.12.2023 Jluyensusn Ne 9kesj-cvidu-
€s39n-3v42¢(250)
KoncyasTant Ilnioc
Jlorosop Ne26 ot 28.12.2023r OOO «lOpxomm»
Movavi Video Editor Academic Edition 2020
JInneH3noHHBIH TOTOBOP HA MCIOJIB30BAHUE POTpaMMHOT0 obecnedenus ot 26.02.2021r
Movavi Photo Editor 6
JInneH3noHHBIH TOTOBP HA UCIIOJIB30BAHHUE MTPOrpaMMHOro obecrneyenus ot 26.02.2021r
ITAK NITRINO
Kontpaxt Nel19/5-DA ot 18.11.2019 (ITocTaBka mporpaMMHO-aNnapaTHOr0 KOMILIEKCa
Astra Linux Special Edition
LibreOffice (TekcToBBIN penakTop, TAOIMYHBINA peJakTop, IporpaMMa MoJArOTOBKY MPE3EHTALN, MEXaHU3M
noxsrodernns K BHemHnM CYB/J], BeKTOpHBII rpadudecknii peiakTop, pefaktop hopmyr)
Peoaxmop pacmpoeoii epauxu
GIMP v2.8.14
Bocnpoussedenue myromumeoua
alsa v1.0.25
VLCv2.2.2
JInuensuounsiii gorosop Ne PBT-14/1617-01-BY3 na mnpepocTaBieHHE IpaBa HCIOJIb30BAHUS
nporpammsbl s 9BM ot 09.11.2017r
CIIO no NHMIEH3WOHHBIM COTJAIIEHHUAM B CBOOOJZHOM pacnpoCTpaHEHHWU, B TOM YHCIE IO
GNUGeneralPublicLicense u ananorawm:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penaktop Tectos, LibreOffice
Ayn. 234 Poccmiickas  ®enepaums, 659333,
VYueOHast aymuTopust IS TPOBEACHUS 3aHATHI JIEKIMOHHOTO THIIA, 3aHATHH CEeMHHApCKOro THma, | Anralickuii kpaif, 1. bwmiick, yi.
KYPCOBOTO TPOEKTHPOBAHUS (BBIMOJHEHUS KypPCOBBIX pPadOT), TPYNNOBBIX M HMHAMBHAyalbHBIX | Bnagmmupa Koponenko, a. 53
KOHCYJIbTAIIMH, TEKYLIETr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTallul
Ayn. 235 Poccmiickas  Denepaums, 659333,
VYueOHast aymuTopust IS TPOBEACHUS 3aHATHI JIEKIMOHHOTO THIA, 3aHATHH CeMHHApPCKOro THNa, | Anralickuil kpaif, r. buiick, yi.

KypcOBOTO NPOEKTUPOBAHUs (BBINOJIHEHHS KYPCOBBIX — paboT),
KOHCYJIbTAIH, TEKYIIEr0 KOHTPOJIS X IPOMEKYTOYHOI aTTeCTAlUN
Crnenpanu3upoBanHass  MeOenb. TeXHHYeCKHe CpeAcTBa OOyYeHHMS: HHTEpaKTHBHAas IaHETb C
BBEIYUCIIUTENBHEIM GiiokoM ToBapHblii 3Hak: IKAP, MoOmibHEIH yueOHBIH Ki1ace (24 HOYTOYKa C TEIEKKOM
JUISL XpaHEHHUSI ¥ TIOA3APSIAKK) HAIMYHe MOAKIIOUCHHS K ceTH MHTepHeT.

[lepeuens nuyensuonnozo npospammno2o obecneuens. Pexeusumul noomeepoicoaiowe2o 0oKymenma
Humepaxmugnulii KOMnIEKc ¢ BLIMUCTUMENbHBIM ON0KOM U MOOUNbHbIM Kpenaenuem T10 1kar
Koumpaxm 14-24 om 18.08.22 OO0 «Py/lucnauxcy

TPYHNIIOBBIX W HWHAWBUIAYAJIBbHBIX

Bnangumupa Koponenko, 1. 53




Onepayuonnas cucmema Astra Linux Special Edition penus CMOJIEHCK Ogucnwiii nakem P7-
oguc. Ilpogeccuonanvuuiii (Oeckmonosas éepcus) Obyuarowull KOHMeHrm no ecmecmeeHHbIM
Haykam Ouono2uu, xumuu u usuke ois yuenuka\npenooasamens

Konumparxm Ne9-2A4/2022 om 16.08.2022 OO0 Ymuka

Anmuesupyc Kacnepckozo Cybnuyensuonnvii 0o2osop Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-cvidu-
€s39n-3v42¢(250),

CIIO mo JMIEH3HMOHHBIM COTJIAIICHHUSAM B CBOOOJHOM pAacCIpPOCTPAHEHHUH, B TOM 4YHUCIE II0
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

Ayn. 239

Vuebnas ayauTopust [Jid TPOBEACHUS 3aHATHH JICKIIHOHHOI'O THIIA, 3aHATHH CEMHUHAPCKOro THIIa,
KypCcOBOrO MPOEKTUPOBAHUs (BBIOJIHEHHS KYPCOBBIX pa0oOT), TPYNIOBBIX W HMHIMBUIYaJbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluu

CHCHI/IB.J'II/I3I/IPOBaHHa$[ mebenb. Texanueckue cpeacrtsa 06y‘IeHI/I$IZ MOOHUIBHBII nIporpaMMHO-
anmapatHblid KoMIuieke HOyTOyk Acer Nitro5 AN

HOymOyKu

Ilepeuens nuyen3uoHHO20 NPoepammnozo obecneuenus. Pexeusumot

Omnepauunonnas cuctema OC Windows 10PRO /SP Only USB RS BOX Koutpakt ot 03.12.2021
Nel4\1 OO0 «Ilapyc Ilmoc»

I/IHTepaKTHBHBIﬁ KOMIIJIEKC C BBEIYUCIHTENBHLIM OJOKOM U MOOMIIBHBIM KpCIJIEHUEM 110 XpaHI/ITSJ'II/I
3HaHUU

JleTckuii pa3BUBAIONIMI HHTEPAKTUBHBIA MIPOTPAMMHBIN KOMIIJIEKC

Kontpaxt 35-DA ot 10.11.21 UII KynmoB Anexcei AHaTONBEEBUY

Anmusupyc Kacnepckozo Cybauyensuonnsii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o JJUONCH3UOHHBIM COTJIAICHUAM B CBO6OZ[HOM pacnpoCTpaH€HUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tecrtos, LibreOffice

Poccuiickass  ®enepanus,
Anraiickuii  kpaif, T.
Bnanumupa Koponenko, 1. 53

Bwiick,

659333,
VL.

Ayn. 240

YyeOHast ayauTopus Ui TNPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOrO THIIA,
KypCOBOrO  IPOEKTUPOBAHHUs (BBINOJIHCHHS KypPCOBBIX pabOT), TPYINOBBIX U  HHAUBUIYAIbHBIX
KOHCYJbTallMi, TEKYIIETo KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrenuanusupoBanHas medens. TexHuueckue cpencrsa o0ydeHHs: MOOMJIBHBIA MPOrpaMMHO-aNIapaTHBIN
koMmruieke HOyTOyK Acer Nitro5 AN noymoyku

Kontpakt Ne33-DA/2021 ot 08.11.2021 OO0 «Kommnanus I'pant CepBuc»

Ilepeuensb auyeH3uoHH020 RPOSPAMMHO20 0becneyeHust. Pexkeusumol noomeepaicoaroujeco 0OKymMeHma
Omnepanunonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITiroc»

VHTepaKTUBHBIH KOMILUIEKC C BBIYHCINTEIBHBIM OJOKOM M MOOMNBHEIM KkpemieHueM [10 Xpanutenn
3HAHUHI

Jlerckuit pa3BUBAIOIIMIA HHTEPAKTUBHBIM IPOTrPaMMHBINA KOMIUIEKC

Kontpakt 35-DA ot 10.11.21 UII KynmoB Anekceit AHATOIbEBUY

AntuBupyc Kacnepckoro Cyb6muuensuonssiii qorosop CII-000089960t 12.12.2022 Jluuensus Ne 26FE-
221215-105649-5-36788(250

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUAM B CBOOOJAHOM pAacHpOCTPAaHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccuiickas ~ ®enepanus,
Anraiickuii  kpaid, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
YL

Ayn. 315 KomnbproTepHslii Ki1acce

VYueOHast ayauTopusi JUIs TPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHSATUH CEMHMHApPCKOTO THIIA,
KypCOBOI'O  IIPOCKTUPOBAHUS (BBII'IOJ'[HGHI/IH KYPCOBBIX pa60T), TPYHNIIOBBIX W  HWHAWBHUIAYAJIBbHBIX
KOHCYJbTAILIUN, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTallui

CrenmanusupoBanHas Medens. TexHuueckue cpencTsa 00yd4eHHs: KOMIBIOTEPhI, HATMYHE MOAKIIIOUEHUS K
cern VIHTepHeT, IepeHOCHOE 000pyI0BaHIe

[lepeueHs MTUIIEH3HOHHOTO MPOTrPaMMHOTO 00eCeYeHHs. PEKBU3UTHI OATBEPIKAAIOIIETO JOKYMEHTA

OC Windows 10PRO /SP Only USB RS BOX

Kownrpakr ot 03.12.2021 Ne14\1 OOO «ITapyc ITiroc»

Antusupyc Kacnepckoro Cybmunenznonnsiii morosop Ne6206 ot 11.12.2023 Jluuensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO mo JJUNEH3UOHHBIM COTJIAIIICHUAM B CBOGO}IHOM pacnopocTpaH€HUHU, B TOM YHUCIEC 110
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penaktop Tectos, LibreOffice

Poccuiickas  ®eneparnus,
AnTaiickuii - kpaid, T.
Bnannmupa Koponenko, 1. 53

Buiick,

659333,
yiL.

Ayn. 317

VYueOHast aymuTopusi s TPOBEACHUS. 3aHATHI JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA,
KypcOBOTO INPOCKTUPOBAHUs (BBIOJIHEHHS KYpPCOBBIX pa0oOT), TpPYNIIOBEIX W  HMHIMBUIYaJbHBIX
KOHCYJIbTaLlMH, TEKYIIEro KOHTPOJISI U POMEXKYTOUHON aTTeCcTallu

Poccuiickas ~ denepanns,
AnTaiickuii - Kpaid, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
yiL.




Ayn. 318 AynuTtopus MEXAUCUUIUTMHAPHOTO TPOSKTHPOBAHUS

Vuebnas ayauTopuss OJjid IPOBEACHUSA 3aHATHH JICKIITHOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOro THIIa,
KypCOBOTO NPOEKTUPOBAHHUs  (BBIMOJIHCHHS KypPCOBBIX pabOT), TPYNNOBBIX W  WHAMBHIYaJbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu

CHCHI/IH.JII/I3I/IPOB3.HH8.$[ mebenb. Texanueckue cpeacrtsa 06y‘IeHI/IHZ HHTepaKTMBHBIﬁ KOMIIJICKC C
BBIUHCIUTEIbHBIM 0J10KOM U MOOHIbHBIM KpemieHnem [10 Ikar Notebook

Hepelte‘Hb JAUYEHZUOHHO20 NPOcpAMMHO20 obecneuenus. Pexsuzumot

Konrpakt 29-DA ot 12.11.21 OO0 «Py/lucmiukcey»

Anrusupyc Kacnepckoro Cy6umuensuonssiit joroop Ne6206 or 11.12.2023 JIuuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JJUOCH3UOHHBIM COTJIAICHUAM B CBO6OL[HOM pacnnpoCTpaH€HUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

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

Ayn. 319 Jlabopatopust «OHnaiiH — 00pa30BaHID»

VyeOHast ayauTOpus JUIsL NPOBEICHUS 3aHATUH JIGKIMOHHOTO THIIA, 3aHATHH CEMHUHApPCKOTO THIIA,
KypCOBOrO  IPOCKTUPOBAHHUs  (BBINOJIHEHHS KypCOBBIX paboOT), TPYNNOBBIX W  WHAMBHIYaJIbHBIX
KOHCYJIBTALHi, TEKYIIEro KOHTPOJIS X IPOMEKYTOYHOI aTTeCTALUN

CreuunanusupoBannas Mmebenb. TexHnueckue cpeacTsa o0yueHnus: NHTepaKTUBHBIN KOMILIEKC C
BBIYMCIHMTEIbHBIM OI0KOM U MOOHIIbHBIM KperuienueM [10 Ikar

Kontpakt 14-3A ot 18.08.22 OO0 «Pyducrutukcy»

4 mobunvnvix komnviomepruix kiacca DEPO VIP 1530

Konrpakt Ne9-DA/2022 ot 16.08.2022 OO0 Ymuka

Ilepeyens nuyen3uoHH020 NPoPaAMMHO20 obecheuenus. Pexeusumbl

Omnepaunonnas cuctema Astra Linux Special Edition penus CMOJIEHCK OducHsrii naker P7-
oduc. IIpodeccuonanpuslii (neckromoBas Bepcusi) OOydyaOmuil KOHTEHT 0 €CTECTBEHHBIM HayKaM
OuosIoriy, XUMHUK U GHU3HKE Ul ydeHHKa\IperogaBaTels

Awntusupyc Kacnepckoro Cy6nuuen3uonssiii gorosop Ne6206 or 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JHUIEH3NOHHBIM COTJAIIEHHSM B CBOOOJHOM pAacCIpOCTPAaHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccmiickass  ®enepaumns, 659333,
Anraiickuii  kpail, r. buiick, yu.
Bnanumupa Koposnenko, 1. 53

Ayz. 320
YyeOHast ayauTopus Ui TNPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOrO THIIA,
KypCOBOI'O  IIPOCKTUPOBAHUS (BBI]'IOJ'IHGHI/IH KYPCOBBIX pa60T), TPYHIIIOBBIX W  HWHAWUBUAYAJIBHBIX
KOHCYJIbTAIMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTecTaliu

CrenuanusupoBanHas MmeOenb. TexHuueckue cpencrBa oOy4eHMs: MHTEPAKTHBHBIH KOMIUIEKC C
BBIYMCIIATENBHBIM OJIOKOM M MOOMIBLHBIM KpCIUICHUEM, HATMIUE MMOAKIIIOUCHHUS K CETH I/IHTepHeT.
Hep@'-teHb JAUYEH3UOHHO20 NPOcpAMMHO20 obecneuenus. Pexsuzumot nobmsepofcdmomeeo ()OKymeHma
I/IHmepaKmugybuZ KOMNJIEKC C 8bIYUCIUMENbHBIM OIOKOM U MOOULbHBIM KpenjeHuem 170 |kar
Koumpaxm 14-24 om 18.08.22 OO0 «Py/Jucnaukcy

Anrtusupyc Kacnepckoro Cybauyensuonnsiti 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO mo JJUNECH3UOHHBIM COTJIAIICHUAM B CBO6OI[HOM pacnopocTpaH€HHH, B TOM YHCIIE IIO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccmiickas  ®enepauns, 659333,
Aunraiickuii  kpaif, r. buiick, yu.
Bnanumupa Koponenko, 1. 53

Ayn. 321

VYueOHast ayauTopusi JUIS TPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHSATUH CEMHMHApPCKOTO THIIA,
KypCOBOI'O  IIPOCKTUPOBAHUS (BBII'[OIIHGHI/ISI KYPCOBBIX pa60T), TPYHNIIOBBIX W  HWHAWBHUIAYAJIBbHBIX
KOHCYJbTAIIUN, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUYHON aTTeCTAllMA

CrenuanusupoBanHas MeOenb. TexHuYeckue cpeacTBa OOYUeHHS: MYJIbTHMEIMOKOMIUIEKT, HOYTOYK,
HAJIUYUE MMOJKIIOYCHHUA K CETU I/IHTepHeT.

Ilepeuens nuyeH3UOHHO20 NPOZPAMMHO20 0becnedeHus. Pexeusumuvl noomeepocoarowezo dokymenma
Mobunvubill Komnwvlomepui kiacca RAYbook - 16wm OC Windows 10PRO PQR OEM

Konmpaxm Ne30-24 om 01.11.21 OO0 «[IMHUT»

Anmusupyc Kacnepckoeo Cy6nuyensuonnviti 0o2o8op Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o JJUIICH3UOHHBIM COTJIAIICHUAM B CBOGO}IHOM pacnopoCcTpaH€HHH, B TOM 4YHCJIE II0
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penaktop tectos, LibreOffice

Poccmiickas  ®enepauns, 659333,
Anraiickuii  kpait, r. buiick, ym.
Bnannmupa Koponenko, 1. 53

Ayn.340 KomnbroTepHblii kjace

VYuebnast aymutopust A8 IPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypcOBOTO INPOCKTUPOBAHUs (BBIOJIHEHHS KYPCOBBIX pa0oT), TPYNIOBEIX W  HMHIMBUIYaJbHBIX
KOHCYJIbTAllMH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTecTalul

CrernanusupoBanHas MeOenb. TeXxHHUeCKHEe CPEeACTBa 00yUCHHS: KOMIBIOTEPHI, HAMYHE MOAKIIOUEHUSI K

Poccuiickas @enpepanus, 659300 r.
Anraiickuii  kpaif, r. buiick, ym.
Bnanumupa Koponenko, 1. 53




cern VIHTepHeT, IepeHOCHOE 000pya0BaHHe

Hepeuenb JAUYCH3UOHHO20 NPOcPAMMHO20 obecneuenus. Pexsuzumot nobmeepmcbaiomezo z)oxymenma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Kontpakt Ne 19/6 — DA ot 18.11.2019

Kiacc VR: Kontpakt Ne 19/2 — DA ot 18.11.2019

Aumusupyc Kacnepckoco Cybauyensuonnuviii 0ocoéop Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-

cv7du-cs39n-3v42¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybnruyenzuonnviii 002060p Ne 3ck-20-0038 om 02.03.2020e.
Astra Linux Special Edition

LibreOffice (TekcTOBBII penakTop, TaOIHYHBINA PEAAKTOP, IPOrpaMMa IOArOTOBKHU MPE3CHTAIM, MEXaHHU3M

noakiroueHust kK BHemrHuM CYBJI, BeKTOpHBII Ipaduueckuii penqakrop, penakrop Gpopmyi)

Peoaxmop pacmposoii epaguxu

JIuuensuonusiii  gorosop Ne PBT-14/1617-01-BY3 Ha mnpejgocraBieHHe MpaBa HCIOJIb30BAHUS

nporpammsbl s 9BM ot 09.11.2017r.

18.11.2019 (ITocTaBka mporpaMMHO-anIapaTHOro kommiaekca CTyIeHT)

AKT npuema nepenauu npas 25.02.2022r.

CIIO 1o JUIEH3MOHHBIM COTJAIICHHSIM B CBOOOJHOM pACHPOCTPAHEHHH, B TOM YHCIE IO

GNUGeneralPublicLicense u anamoram: 2 TUC, 7-Zip, Adobe License: Adobe Flash Player; Adobe

Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader, GNU

(Geniral Public, cense unu ananor) Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape;

Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License

win asanor) 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— pemaktop tectos, LibreOffice

Ayn. 407

YyeOHast ayauTopus Ui TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOrO THIIA,
KypCOBOI'O IPOCKTUPOBAHUS (BBI]'IOJ'IHSHI/IH KYPCOBBIX pa60T), TPYHIIOBBIX W  HWHAWBUAYAJIBHBIX
KOHCYJIbTAIMH, TEKYILIEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CneunanusupoBanHas MeOenb. TeXHHUECKHE cpencTBa OOYYEHHs: KOMIIBIOTEp Ui MpernojaBaTelis,
IIPOEKTOP, IKpPaH I IIPOCKTOPA, HAJIUYUE ITOAKIOYECHUS K CETU I/IHTepHeT, TIEPEHOCHOE 060pyﬂ0BaHI/Ie.
Ilepeuens nuyensuonnozo npozpammmozo obecneyenus. Pexsusumor Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

Anmusupyc Kacnepckozo Cyonuyensuonnviii 0o2o6op Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO mno JUIEH3HOHHBIM COTJAIlEHHSIM B CBOOOZHOM pAacIpPOCTPAHEHHUH, B TOM 4YHCIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccuiickass  ®enepauns, 659333,
Aunraiickuii  kpait, r. buiick, yu.
Bnagumupa Koponenko, 1. 53

Ayn. 409

Kabuner K.JI. VIIMHCKOTO /KOMHATa JIJIsi COBELIAHKMS IKCIIEPTOB.

CrennanusupoBanHas MeOenb. TexHudeckne cpeicTBa 00yueHHs: MHTEPAaKTUBHBINA kommuieke NexTouch,
Kamepa, ayJHOCHCTEMA.

IlepeueHp TUIEH3HOHHOTO porpammuoro obecredenuss BOOCO Demoexam.

Poccuiickass  ®enepanus, 659333,
Anraiickuii  kpait, r. bBuiick, yi.
Brnanumupa Koponenko, 1. 53

Ayn. 410

OKcrepTHas KOMHATAa.

Cnenuanu3upoBaHHas MeOeib: 4 KOMIBIOTEpa, HAYIMIHUKH, KOJOHKH, ayAHOCUCTEMA.
Iepedens nuneH3noHHOr0 TporpamMmHoro obecriedennss BOOCO Demoexam.

Poccmiickass  ®enepauns, 659333,
AnTaiickuii kpaif, r. Dbuiick, yu.
Bnanumupa Koponenko, 1. 53

Ayn. 411

VYueOHast ayIUuTOpHs 1Sl IPOBEACHHS PO(ECCHOHATBHBIX JIEMOHCTPAIMOHHBIX YK3aMEHOB.
CrennanusnpoBanHas MeOenb. TexHHYIECKHe CpecTBa 00ydeHHs: HHTepaKTHUBHBIN koMiuieke NexTouch,
Kamepa, ayJHOCHCTEMA.

Iepeuens nmneH3nonHOr0 porpammuoro obecriedennss BOOCO Demoexam, ITAK xypatopa.

Poccmiickas  ®enepauns, 659333,
AnTaiickuii kpail, T. Dbuniick, ym.
Bnanumupa Koponenko, 1. 53

Ayn. 414

VuebHast ayauTopust il TIPOBEACHUSA 3aHATHH JICKITHOHHOT'O THIIA, 3aHATHI CEMHUHAPCKOIro THIIA,
KypCOBOI'O IIPOCKTUPOBAHUS (BBII'[OJ'[HGHI/ISI KYPCOBBIX pa60T), TPYHNIIOBBIX W  HWHAWBHUIAYAJIBbHBIX
KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTanuu

Crenpani3upoBanHass MeOenb. TeXHHYeckne CcpeicTBa OOYYCHWS: WHTEPAKTHBHBI KOMIUIGKC C
BBIYHCIIATENILHBIM OJIOKOM W MOOMJIBHBIM KpEIJICHUEM, HAJIMYUC ITOAKIIIOYCHUSA K CETH I/IHTepHeT.
Hepeqeﬁb JAUYCH3UOHHO20 NPOcPpAMMHO20 obecneuenus. Pexsuzumot nobmeepofc@aiomezo ()Ol(yMeHma
I/IHmepaKmu(belﬁ KOMRJLEKC C 8bIYUCIUMEIbHBIM OIOKOM U MOOULbHBIM KpenjieHuem 110 Ikar
Notebook

Koumpaxm 29-24 om 12.11.21 OO0 «Py/lucnnuxcy

Anmusupyc Kacnepckozo Cybnuyensuonnsiii 002060p Ne6206 om 11.12.2023 Jluyensuss Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSAM B CBOOOJZHOM pAacHpOCTPAHEHHH, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectoB, LibreOffice

Poccmiickas  ®enepauuns, 659333,
AnTaiickuii kpail, T. Dbuniick, ym.
Bnanumupa Koponenko, 1. 53

Ayn. 416
VYueOHast ayauTopusi JUIS TPOBEACHHS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA,
KYPCOBOTO TPOSKTHPOBAHUsS  (BBINOJHEHUS KYPCOBBIX palOT), TPYNNOBBIX M HMHAWBHIYaIbHBIX

Poccuiickass  ®enepauns, 659333,
AnTaiickuii  kpail, T. Dbuniick, yu.
Bnanumupa Koposenko, 1. 53




KOHCYJIbTAIUH, TEKYILEro KOHTPOJIA U IPOMEXKYTOYHOH aTTeCTalun

CrernmammsupoBanHas MeOenb. TexHudeckue cpenctBa oOydenus: TenmeBusop LG, HOoyrOyk Hammume
TOJKIIFOYEHH K ceTh HTepHerT.

Tlepeuens nuyensuonnozo npospammuozo obecnevenus. Pexsusumelr noomeepawcoarouezo 0OKyMenma
Humepaxmuenuviii cmoa IRBIS IT0 Microsoft Win 10 Professional

Koumpaxm 44-24 om 22.11.21 OO0 «Texnonozuu unnosayuu»

Anmusupyc Kacnepckozo Cybauyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO mo JMIEH3HMOHHBIM COTJIAIICHHUSAM B CBOOOJHOM pAacCIpPOCTPAHEHHUH, B TOM 4YHUCIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectoB, LibreOffice

MEJATOTMYECKHW 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 U1 CaMOCTOATEILHOM paboThl, C yKa3aHHEM IIEpeyHs
OCHOBHOTO 000pY/I0BaHUs, y4eOHO-HATILIIHBIX II0COOUIT M HCIIOIb3yeMOTr0 IPOrPAMMHOTO 00ECIIeUeHUS

Anpec (MecCTOIoNOKEeHHE)
MOMEIICHHUH JUTS IPOBEACHHS

BCEX BHIOB Y4eOHOW [ESTEIBHOCTH
MIPEAYCMOTPEHHOMN

yueOHbIM  IU1aHOM (B ciyuae
peanu3aruy o6pa3oBaTeIbHOM
mporpaMMel B ceTeBoil  (opme
JIOTIOJTHUTEIIEHO YKa3bIBaeTCs
HaUMCHOBAHWE  OpPraHU3ald,  C
KOTOPO# 3aKJIFOUEH JIOTOBOP)

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

Kabuner Juist mpoBeeHNs 3aHATHI TEXHOJIOTHUECKOI HAaNPaBIeHHOCTH Anraiickuii  kpail, r. buiick, yu.

KomrutekT yueGHOM MeOemnu. Bnagumupa Koponenko, 1. 53

Texuudeckue CpeACTBa: HHTEPAKTHBHBIM KOMIIEKC C BBIYUCIMTENBHBIM OJOKOM U MOOHJIBHBIM

KpeIUIeHHeM, HOYTOYKH, 0Opa30BaTeNbHBI KOHCTPYKTOpP C KOMIUIEKTOM JaT4MKOB, OOpa3oBaTelbHBIH

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

JJIEKTPOHHKE, IEKTPOMEXaHUKE U MUKPOIIPOLIECCOPHOM TEXHUKE, 00pa30BaTeNbHBIA HAOOp Ul U3yYEHHS

MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM M MAHUITYJBIIMOHHBIX pPOOOTOB, KOMIUIEKT JUIS

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

PpOOOTOB, YETBIPEXOCEBOM y4EeOHBIH POOOT-MAHUILYJISTOP ¢ MOAYJIbHBIMH CMEHHBIMH HAcaJKaMH, KOMILUIEKT

MoJed M COPEBHOBATENBHBIX JJIEMEHTOB, OOpa30BAaTENbHBIH MOAYNb UL YIUIYOJIEHHOTO H3y4eHHS

MeXaHHKH, MexaTpoHHKH U CAY, mabGopaTopust HCClIeNOBaHHS OKPYKAIOIIEH Cpelbl, albTepHATHUBHBIX

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

KOJIeCAMH ~ BCCHANIPABICHHOTO  JBIDKEGHHs, 0a30BBIl  pOOOTOTEXHHYECKHH  HaOOp,  pecypcHbIid

poboToTexHIYecKni Habop, JaTUHK IBETa 6a30BOTO POOOTOTEXHHIECKOT0 HabOpa, yIbTPa3ByKOBOH JaTUHK

06a30BOro poOOTOTEXHUYECKOro Habopa, 3apsaHOE YCTPOMCTBO, 0Opa3oBaTeNbHBIH HAOOP MO W3Y4YEHHIO

TEXHOJOTHH pEBEPCHBHOTO HHKHHHPUHIA, 00pa30oBaTeNbHBII HA00Op IO H3YYCHUIO aJAUTHUBHBIX

TEXHOJOTHH M OBICTPOrO INPOTOTHIIMPOBAHUS, CTAHOK JA3¢pHOH PE3KH C YHCIOBBIM IIPOTPAaMMHBEIM

YIPaBICHUEM U CHCTEMON (DHIIBTPALIU BO3/LyXa.

Ilepeuensb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoarouezo 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 Bepcus) JloroBop noxepreoBanus ot 06.05.2022

Lndpossie madoparopuu 1o $pusuke, xumuu, Guonorun IO Releon Camera 1.1, Releon Lite 3.63 Koutpakr

51-DA o1 30.11.21 OOO «KoHcTanTa»

O6opynosanue TexHonoruueckoro mpoduist (Po6otsr, 3d ckanep, 3d npuntep) Konrpakr 7-9A or 23.09.21

00O «KoHcTaHTa»

VyebHo-uccne0BaTebCKue 1adopatopun OMocHrHanos u Heiiporexuonoruii [10 BiTronies Studio 5.1.10

Konrpakt 5-3A ot 23.09.21 OO0 «CrenkomIieKkT

I{uchpoBEIe MHKPOCKOIIBI

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

MHTEepaKTHUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0J10KOM U MoOUIbHEIM Kperutenuem 10 Ikar

Notebook Konrpakr 29-2A ot 12.11.21 OO0 «Pylucrimkc»

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

Cranok nasepHoit pe3ku ¢ UIIY wu cucremoit ¢unbTpanuu Bo3ayxa (OOJMa4yHBIA — PEXUM

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

Antusupyc Kacnepckoro Cybmunenznonnsiii morosop Ne6206 ot 11.12.2023 Jluuensust Ne 9kesj-cv7du-

€s39n-3v42¢(250)

CIIO mno JMIEH3WOHHBIM COTJAIICHHSIM B CBOOOJHOM pAacHpOCTPaHEHHWH, B TOM YHUCIE IO

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

Office

Ayn. 1-103 Poccuiickass  ®enepauns, 659333,

Kabuner mys 3anucu BeOMHAPOB M NPE3EHTALIMOHHOTO KOHTEHTa Anraiickuii  kpaif, r. buiick, ym.

KowmrutekT yueOHON Mebemnn, GumaapT.

TeXHUYECKHE CPEICTBA: CTY/Hs Ul CO3[aHMs IPe3eHTAIHil/OHIaiH-BeOHHAPOB /IEMOHCTPAINH OIBITOB,
VK®-npoekTop, KperieHue, HOyTOyK 1 MArHUTHO-MapKEPHOE TOKPHITHE.

Ilepeuenb uyen3UOHHO20 NPO2PAMMHO20 Obecneuenus. Pexeusumsl noomeepicoaioue2o doKymeHma
IIpeseHTanoHHOE 000PY/IOBaHKE

ITAK TeneBuaeollata, Bugeoductaur 10 Microsoft Win 10 Professional Kontpakr 8-DA ot 27.09.21

Bnanumupa Koponenko, 1. 53




000 «TCH-Cub»

Antusupyc Kacnepckoro Cy6mmuensuonsstii goroop Ne6206 ot 11.12.2023 JInuensus Ne 9Kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JUIEH3MOHHBIM COTJAIICHHSIM B CBOOOJHOM pACHPOCTPAHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 1-107 - 1-111

KabuHer [u1st IpOBEICHNS 3aHATUH €CTECTBEHHO-HAYYHON HAPABICHHOCTH

KowmmuiekT yueOHo MeGemu.

KowmmuiekT nabopaTopHoit Mebe.

TexXHHYEeCKHEe CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYHUCINTEIBHBIM OJOKOM M MOOWIBHBIM
KpCIUICHHEM, BCTPOCHHBIC BBIYHMCIMTENbHBIC OJIOKH, LU(poBbie Jabopatopun 1o Xumuu (6a30BbIid
ypoBeHb), Ouonoruu (6a30Bblii ypoBeHb), (H3MKEe (CTAHOAPTHBIA YPOBEHB), y4eOHO-HCCIIENOBATEIbCKAS
11a00paTopHsi GMOCHTHAIIOB M HEHPOTEXHOIOT U, MUKPOCKOIIEI LH(POBBIE, TaO0pAaTOPHOE 060PYIOBAHUE 110
¢usuke, o xumuw, anmnapat Kumma, 6aHs koMOHHIpOBaHHAas 1TabOpaToOpHasi, 103aTop THII 1, g03aTop THI 2,
103aTOp THI 3, MAarHUTHas MeLIaiKa, KOJIOBI, CTEPHIM3ATOp Il JaOOpPaTOPHOW MOCYIbl BO3IYLIHBII,
KOMIUIEKT H3Ienuii u3 Kepamuky, dapdopa u dasHca, HaOOp NMpOOUPOK, Hallla KPUCTAIUTH3ALHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOHPKH.

Tlepeuens nuyens3uonnoz2o npospammuozo obecneyenus. Pexeusumel noomeepcoaroujeco OOKyMeHma
Iudpossie mabopatopuu no husuke, xumun, ouonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-DA ot 30.11.21 OOO «KoncTanTa»

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

MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0J10KOM U MOoOUIbHBIM Kperutenuem 10 Ikar
Notebook Konrpakr 29-9A ot 12.11.21 OO0 «Pylucmiukc»

Anrtusupyc Kacnepckoro Cy6imuensuonsstii joropop Ne6206 ot 11.12.2023 JInuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o NMIEH3WOHHBIM COIJAIIEHUAM B CBOOOJAHOM pAacHpOCTPAHEHHHM, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

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

TEXHOIIAPK YHUBEPCAJIbHBIX MEJATOr' MYECKAX KOMITETEHIIAA
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHoBaHMe OMEIEHHH 11T IPOBEICHUSI BCEX BUIOB YUSOHOH NEsATEILHOCTH, IIPELyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM 4YHCIE IOMEIUEHHs U1 CaMOCTOSTENbHOH pPabOThI, C yKa3aHHEM IepedHs
OCHOBHOT'O 000PYZIOBaH¥Us, y4eOHO-HATLIIHBIX II0COOUIT M HCIIOIb3yeMOT0 IPOrPAMMHOTO 00ECIIeUeHNUS

Anpec (MeCTOIOoJIOKEHHE)
MOMEILEHUH JUIS IPOBEICHUS

BCEX BHUIOB y4eOHOH MesTeIbHOCTH
MIPEAYCMOTPEHHON

yyeOHbIM  IUIaHOM (B
peasn3aiuy 00pa3oBaTeNbHOI
mporpaMMel B ceTeBoil  (opme
JOTIOJHUTEIBHO yKa3bIBaeTCst
HaHMEHOBAaHWE  OpraHM3allWiH, C
KOTOPOH 3aKJIIOUeH JIOrOBOP)

ciy4yae

Ayn. 154-167

TexHOMApK YHUBEPCATBHBIX MEAArOTHIECKIX KOMITETEHIINH

KowmrutekT yueOHON Mebemnn, (uumaapT.

TexHuueckue cpeacTBa: ATOMHbBIE CIIEKTPBI ABYJIEKTPOHHBIX cucteM He, Hg,

Kamepa JUIs TPHHOTYIISIPHBIX MUKPOCKOTIOB,

KOMIULIEKT JUIS IPOBEJICHNS SKCTIEPUMEHTOB T10 JTy4eBOI IMarHOCTHKE M BU3yallH3aIliy,
IIPOrpaMMHO-aNNapaTHBIH KOMILIEKC TONOTPa(puueckoro U3yueHHs CTPOSHHUsI OpraHu3Ma YeloBeKa,
pecypcHEIl HabOp aHaiM3a MaTepHajoB IS MPOBEICHMS SKCIEPUMEHTOB II0 JTy4eBOW IMArHOCTHKE U
BU3yallM3allid, PECYpCHBIH HA0Op PEHTTeHOCTPYKTYPHBIH aHAIN3 MaTephaioB JUIl IPOBEICHHS
9KCIIEPUMEHTOB IO JIy4eBOH JUAarHOCTHKE M BU3yaldM3allUH, ChEMHas pEHTIeHOBCKas TpyOka Mo tube,
cbEMHAs pEHTTeHOBCKas TpyOka W tube, TpWHOKYISpHBIA MmKpockon Juisi mpenonasarens 1000x,
TIPEZIMETHBIN CTONHK, TIaH-aXpoMaTHdeckas "OecKoHeuHas onTrka", 1abopaTOpHBI HabOp MO TEHETHKE U
MatepHainbl , Tpuc-OopartHblii Oydep mms  asnmekTpodopesa, I[UIEM BHPTYyalbHOW — peaqbHOCTH
npodeccronansHpiii HTC Vive Cosmos, miem BUpTyansHO# peansHOCTH Tpodeccronansabii HTC Vive
Focus Plus, oukn nononaenHoii peansHocTH Epson, kamepa 360 npodeccronanshas Insta360 Pro, xamepa
360 mooutensckas Insta360 One, cralmoHapHBIN NEePCOHAIBbHBIN KoMIbioTep Parus 2021, HHTEpaKTHBHBIH
KOMIUIEKC C BBIYHCIUTEIEHBIM OTOKOM ¥ MOOHMITEHBIM KPEITICHUEM.

[lepeuensb nuyensuonno2o npospammno2o obecneuenus. Pexeusumol noomsepixcoaioujezo OoKymenma
MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIBHBIM O0J0KOM U MOOUIbHEIM Kperenuem 10 Ikar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Pyducriamkc»

IporpaMMHO-anmapaTHbIi KOMIUIEKC TOorpaduueckoro u3ydenus crpoenus opranusma [10 3datlas
Konrpakr 12-DA ot 18.10.21 OOO «Hayunble mpoOOpBI U CHCTEMBD)

OGopynoBanue JUIsi TIPOBEJICHMS SKCIIEPUMEHTOB 10 JIy4eBOW JMAarHOCTHKE U
(pentreHorpadusi)

Konrpakt 13-DA ot 18.10.21 OOO «Hayunble mpoOOpBI U CHCTEMBD)

IMpodeccnonansreie ontideckue mpuoopst I10 TouP Cam

Kontpakt 14-DA ot 18.10.21 OO0 «HayuHble TpoOOpPBI H CHCTEMBI»
VyebHo-1emoHcTpanmorHoe obopyaosanue (L{udposas maGoparopust o pusnke [10 Releon Lite 3.63)
Konrpakt 15-0A ot 18.10.21 OOO «Hayursle TpoGOpEI 1 CHCTEMBI

«VR» - obopynoBaHue

KonTtpakt 22-3A ot 28.10.2021 UII Ky3bsmenxko Jlenuc EprenseBny

Antuupyc Kacnepckoro Cy6imnueH3noHHbIH gorosop Ne6206 or 11.12.2023 JInuensus Ne 9kesj-cv7du-
€539n-3v42¢(250)
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Poccmiickas  ®enepauns, 659333,
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Bnanumupa Koponenko, 1. 53
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Ayn. 307
Kabuner no po6oroTexHuke
KowmmuiekT yueOHoM MeGemu.
KowmuzekT nabopaTopHoit Meben.
Texuuueckue cpeacTna:
ABTOHOMHBII pOOOT MaHUITYJIATOP C KOJIECAMH BCEHAIPABJIEHHOIO ICHCTBYA,
CTaLlMOHAPHBINA NEepPCOHANBHBIH KomIbroTep Parus 2021, KOMIUIGKT Ul M3y4EHHs ONEPALMOHHBIX CUCTEM
peaNbHOr0 BPEMEHH U CHCTEM YIPaBICHUS] aBTOHOMHBIX MOOMIBHBIX POOOTOB.
Tlepeuens nuyensuonnozo npozpammnozo obecnevenus. Pexeusumel 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) JloroBop noxepreoBanus ot 06.05.2022
ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «Ilapyc Ilitoc»
Omnepanuonnas cucrema P9J1 OC Mypowm 7.3.1 Cornamenue Ne 441/11-21V ot 30.11.21r. OOO
«Pen Codr»
AKT npuema nepenayu npas 06.12.2021r.
Cornamenne o koHuaeHuuaapHocTn Ned40/11-21K
CraunoHapHble epcoHaibHbie KoMnbioTepsl Parus 2021Core i5 10400F
Kontpakt Ne55-2A/2021 ot 30.11.2021 OO0 «Ilapyc ITmrocy»
Anrtusupyc Kacnepckoro Cy6nmuensuonsstit joropop Ne6206 ot 11.12.2023 JInuensus Ne 9kcesj-cv7du-
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659333,

VL.

Ayn. 413

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

Ilepeyens nuyeH3UOHHO20 NPOPAMMHO20 obecheders. Pexeusumbl noomeepiucoaiouye2o OoKyMeHma

«VR» - 060opynoBanue

Awntusupyc Kacnepckoro Cy6nuuen3uonssiii gorosop Ne6206 or 11.12.2023 Jlunensust Ne 9kesj-cv7du-
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VR» -

Poccuiickass ~ ®enepanus,
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Bnanumupa Koponenko, 1. 53

659333,

yiL.

Ayn. 417

KomrutekT yueOHoii mebenu. Komruiekt nmabopaTopHoit Mebenn. TeXHUYeCKUe CpecTBa:

VIHTepaKkTHBHBI KOMIUICKC C BBIYHCIMTEIBGHBIM OJOKOM UM MOOWIBHBIM KpeIUIeHHeM, YydeOHo-
JIEMOHCTPALIMOHHOE 000pyI0BaHHUE [UTsl peaan3ali 00pa3oBaTenbHbIX IPOrPaMM MO Hpeamery «Dusukar.
Ilepeuentb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoarowezo 00Kymenma
AnTuupyc Kacnepckoro Cy6imuen3nonHbii gorosop Ne6206 or 11.12.2023 JInnensus Ne 9kesj-cv7du-
€s39n-3v42c(250)
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Bnanumupa Koponenko, 1. 53

659333,

VL.

Ayn. 420

KowmrrekT yuebHoi Mebermn. KoMiekT 1abopaTopHOit MeOeIH.

Texuuueckue cperactBa: VIHTEpaKTUBHBIA KOMIUIEKC C BBIYUCIHTEIBHBIM OJIOKOM M MOOWMIBHBIM
KpeTUIeHHeM, y4eOHO-IEMOHCTPAIIMOHHOE 000pyI0BaHNE Ul pean3alii 00pa3oBaTEbHBIX IPOrpaMM MO
npeamery «Du3nKay.

Tepeuens nuyen3uonHo2o npospammuozo obecneyenus. Pekeusumer noomeepcoaroujeco OOKyMeHma
AnTuupyc Kacnepckoro Cy6imueH3noHHbIH gorosop Ne6206 or 11.12.2023 JInnensus Ne 9kesj-cv7du-
€s39n-3v42c(250)
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Poccuiickass  ®Penepanus,
AnTalickuii  xpaif, T. buiick,
Bnanumupa Koponenko, 1. 53

659333,
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Ayn. 421

KowmmzekT yuebHoi Mebenmn. KoMItekT 1abopaTopHOit MeOeIH.

TexHUYecKHe CPEACTBA: HMHTEPAKTHBHBIM KOMIUIEKC C BBIMUCIHMTENBHBIM OJOKOM U MOOHJIBHBIM
KpEIUICHHEM, Y4eOHO-IeMOHCTPAIIMOHHOE 000PYyAOBaHHE VISl peaan3alii 00pa30BaTEIbHBIX MPOrpaMM 110
npenmery «Pusnkay.

[lepeuentb nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma
Onepanuonnas cucrtema Astra Linux Special Edition penuz CMOJIEHCK OducHheriii maker P7-
oduc. IIpodeccnonanpuslil (qeckromnonas Bepcus) OOydaromuii KOHTEHT 0 €CTECTBEHHBIM HayKaM
GuosIoriy, XUMHUH U GU3HMKE JUIs ydeHHKa\lpernogaBaTers

4 mobunvhvix komnvromepHuvix kiacca DEPO VIP 1530 Kontpakt Ne9-5A/2022 ot 16.08.2022 OO0
Ymuka

Antuupyc Kacnepckoro Cy6imnueH3noHHbIH gorosop Ne6206 or 11.12.2023 JInuensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)
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IlomemeHnue I CAMOCTOATEIbHON PadoThI

HavnmeHoBaHMe MOMEIIEHHHN 11 IPOBEJICHUS BCEX BHIOB Y4eOHOMN NEsATENbHOCTH, HPELYCMOTPEHHOI Anpec (MecTonos0KEHHE)

Y4eOHBIM IUTAaHOM, B TOM 4YHCJIe IIOMEHICHHS A1 CaMOCTOSATENbHOH paboThl, C yKa3aHHEM MepedHs | MOMENIeHHI IS IPOBEACHUS

OCHOBHOT'O 000pY/I0BaHHUS, Y4eOHO-HAIIISAHBIX IIOCOOHI U HCIIONIB3YEMOT0 IIPOrPaMMHOI0 00eCHIeUeHHs BCEX BUJIOB yueOHOit
JEATEIbHOCTU
MIPEAYCMOTPEHHOM

y4eOHbIM IUIaHOM (B  Ciydae
peanu3alyy 00pa3oBaTeIbHON
NIPOrpaMMBl B CETEBOH (opme
JIONOJHUTENBHO yKa3bIBaeTCst
HaMMEHOBAaHHE OPraHU3alMU, C
KOTOPOH 3aKIIIOUeH JIOTOBOP)

Ayn. 335 Poccuiickas Denepanys,
YuTalbHBIN 3211 659333, Anraiickuii kpai, T.
ayAUTOPHUS U1l CAMOCTOSITENIBHOI PabOTHI Buiick, yiL Bnagumupa
Crneuunanu3upoBanHas Mebenb. TeXHUYEeCKHE cpeicTBa 00yUeHUs1: MOHOOIOKH, Kopoinenko, 1. 53

MHOTOGYHKIHOHAIBHOE YCTPOHCTBO «Pantumy, cnennann3upoBanHoe pabodee MecTo
«9nHo1300»: HOyTOYK C IPOTPaMMHEIM 0OeCIIeYeHnEeM AN He3psUUX U CIaOO0BUAANINX TIOAeH
(ImporpaMma 3KpaHHOTO JOCTyIa A HE3PSUUX U cIabOBUISIIMX, SKPAHHBIN YBEINYUTENb U
mporpaMma Juisi CO3/aHMs, XPAaHEHHs M yIIPAaBICHUS TEKCTOBBIMU M TOJOCOBBIMHU 3aMeTKaMu). VOCO
Professional: rapautypalabra ¢ Windows- npuosxkenuem [uist npeoGpa3oBaHus pedu B TEKCT,
yuraronias Mamuaa Eye-Pal Vision? DiekrponHslil pyuHoil Bugeo-yBeanuuTeab Rudy. CrnenuanbHoe
YCTPOUCTBO JJIsSL YTEHHUS «TOBOPSIMX KHUT» (THdI0bmemmieiiep) «Victor Reader Stream»
Crieniuanu3upoBaHHOE IPOrpaMMHOE oOecriedeHre Ui CO3AaHus TH(POBBIX IBOPSIINX KHHT B
dbopmare DAISY «Easy Converter»

Tlepeuens nuyensuonnoz2o npozpammuozo obecneyenus. Pexeusumol

ABTOMaTH3MpOBaHHAsl OuONHOTEeYHass MHpopManHoHHas cuctema «Mpoucy lorosop Nel28/29-02-12
ot 29.02.2012r.; Torosop NeC 2-05-11 or 12.05.2012r.; JoroBop Ne C 4-06-14, ot 17 urons 2014r.
(®I'BOY BIIO "OmMckuii rocy1apcTBEHHbIH TEXHUYECKUI YHUBEPCHUTET")

AntnBupyc Kacnepckoro Cy6nmuensnonnsiii gorosop Ne6206 ot 11.12.2023 JInunensus Ne 9kesj-cv7du-
€s39n-3v42¢(250),

Koncynprant Ilmroc [Joroop Ne26 ot 28.12.2023r OO0 «FOpxomm»

10. METOAUMYECKHUE PEKOMEHJIAIIUUA 11O OPI'TAHU3AIIUAN
N3YYEHUSA TNCHUAITVINHBI

10.1. METOJAWYECKHWE PEKOMEHJIAIIMH MO OPTAHM3ALINA N3YUYEHUS
TUCHMIIINHBI 111 TIPEMOIABATEJIEM

N3yuenne Kypca anreOpsl SBISETCS YaCThbIO TEOPETUUYECKON U MPAKTUUECKOM MOArOTOBKU
OyAylIiero y4urtenss MaTeMaTUKH. 3aqadd Kypca anreOpbl HAa pa3HBIX dTamax ee W3Y4YeHHs, MpH
W3Y4YEHUU DPA3JIMYHBIX MOAYJEW U pa3[esioB MOTYT BapbUpOBAaThbCs, HO BCE OHU TaK WJIM MHAYe
CBSI3aHBI C OCBOEHHEM CTYyJIEHTaMH IMOHSATUHHOIO alnapara ainreopsl.

CornacHo mporpamme IUCLMIUIMHBI, TPEXCEMECTPOBBIA Kypc aireOpbl pasjeneH Ha 9
pa3aesnoB, KaX/Ibli U3 KOTOPBIX PELIAET ONPECIICHHBIE 3a1a4H.

Bo nmepBoM cemecTpe CTYIEHTHl M3Yy4aroT 3 pasjiena, MpeAcTaBiSIoOLUIUX CBOeoOpazHoOe
«BBe/IEHHE» B Kypc anreOpbl. B pazmenax «OmeMeHThl TE€OpUM MHOXECTB M MaTeMaTH4EeCKOU
noruku» 1 «OtHomeHus. OToOpaskeHHs» SBHO BbIJICJIEHBl MHOTHE BOIIPOCHI, UMEIOINE BaXKHOE
o0I1eMaTeMaTH4ecKoe 3HaYeHUE.

[IpenogaBatens Ha JEKUUSAX W MPAKTUYECKUX 3aHATHUAX B Hadajle CeMecTpa JOJDKEH

yaenuTh oco0oe BHUMaHHE (HOPMUPOBAHUIO TAKUX TIOHSTHH, Kak MHOXECTBO, OWHapHOE



oTHoIeHue, otoOpaxkeHue (dyHkuus). be3 scHOro MOHMMAaHWUA WX CYINIHOCTH HEBO3MOYKHO
CO3HATENIbHOE, TIYyOOKOE YCBOGHHE OCHOB MaTeMaTHueckoil Tteopuu. s ¢opmupoBanus y
CTYJEHTOB YCTOMYMBOI'O HaBbIKa IOJATOTOBKHM HE TOJIBKO K IPAKTUYECKUM 3aHATHSM, HO U K
JEeKUUSAM, C LEJNbI0 aKTyalu3allud 3HaHWH, BCE 3aHATHS ClEAyeT HAauMHaThb C TEOPETUYECKHUX
OIPOCOB N0 mpoleaunieMy martepuany. Ilo mepBsIM IByM paszesaM HEOOXOAMMO IPOBECTH
ayUTOPHYIO KOHTPOJIbHYIO pabOTy U KOJUIOKBUYM, IPOBEPSIOIIMI YCBOEHUE TEOPETUUYECKOIO
MaTepuaa.

3HaKOMCTBO BO BTOPOM CEMECTpE C IOHATHAMM aure0pandeckoil omepanuu, aareopsl,
anreOpandyecKoi CUCTEMBbI, M MX OCHOBHBIX BUJOB (TPYIIN, KOJIEll, OJIeH, yIOPsIOUeHHBIX 10JIeH)
HEOOXOAMMO JJIsi HENpPEephIBHOTO JMHEHHOTO0 NOCTpOeHHs Bcero Kypca anreOpel. I[lostomy
TEPMHUHOJIOTMYECKUIM OIPOC 10 OCHOBHBIM IOHATHUSAM 3TOro paszzena ods3ateneH. [lo atomy
pas3zeny MOXKeT ObITh ITpOBeAeHa J1M00 0JJHa KOHTPOJIbHAsA paboTa, TM00 ee MOXKHO pa3feiuTh Ha
2 caMOCTOATENBHBIX pabOThl, B 3aBUCHMOCTH OT YPOBHS IOATOTOBKHU rpymnbl. MTOroBblif Tect
BKJIIOYAET 3aJIaHUS 110 BCEM OCHOBHBIM TUAAKTUYECKUM €IMHULIAM, HEOOXOIUMBIM ISl OCBOCHHUS
B 3 cemecTpe.

B TpeTbem cemecTpe CTYACHTHI U3Yy4atoT 4 pazjenia, 00beJUHEHHBIX OOLIMM Ha3BaHUEM —
«IMHelHas anredpay. IIpuknanHol XapakTep 3THX pa3[esioB NMPerbsBISeT CBOM TpeOOBaHUA K
dbopmMaM  KOHTpPOJSL OSTOro ceMecrtpa. VHAWBHIyanbHBIE JOMAallHUE 3aJaHus  371eCh
MIPEANOYTUTENbHEE ayJUTOPHBIX KOHTPOJBHBIX pabOT, Tak KaK HaIpaBJIEHbI, IIPEXKIE BCEro, HA
(dopmMHpoBaHKUE HEOOXOAUMBIX MPAKTUUYECKUX HABBIKOB. OHU JOJKHBI BKJIIOYATh OCHOBHBIE THUIIBI
3ajaHuii 1o uyerblpeM pasgenam. MJI3 Nel - «Apudmernueckoe N-MepHOE BEKTOPHOE
MIPOCTPAHCTBO U CHUCTEMBI JIMHEWHBIX anreOpanueckux ypaBHeHui»; M3 Ne2 — «Matpuusl u
onpeaenutenn»; W3 Ne3 — «AOCTpakTHbIE BEKTOpPHBIE MpPOCTpAaHCTBa» U «JIuHeiiHbIe
OIIepaToOpbI».

B d4erBepTOM cemecTpe TEOPETUUYECKHMN MaTepuan 2 pasfelioB «DJIEMEHThl TEOPHUH
rpynm» U «JEeMEHTbl TEOPUHU KOJIEI» UTPAeT BaXKHYIO poJjib B (POPMUPOBAHUU MPEACTABICHUN
CTYJICHTOB O COBPEMEHHOW airedpe u B (POPMUPOBAHUU aNreOpandeckoil KyabTypbl OyIyIIero
yuutens wmarematuku. Ilo oGoum pazgenam mpenanojaraercs HPOBECTH KOJUIOKBUYMBI U
KOHTPOJIbHBIE pabOTHI.

OCHOBBI TEOPHHM MHOTOYJIEHOB OT OJIHOM M HECKOJbKHUX IEPEMEHHBIX, H3y4aeMble B
TPEThEM CEMECTpE, MO0 CPaBHEHHUIO C JPYIMMH pasfenaMu ainredpbl, B OOJblIeH Mepe pemiaroT
BaXHYIO 3a/1a4y MpoecCHOHaTBbHON HAapaBICHHOCTH 00ydeHus anredpe. J[Ba MHIUBUIYaTIbHBIX
JOMAIIIHUX 3aJaHUsl BKJIIOYAIOT OCHOBHBIE THIIBI 33JaHUM, BBIMOJIHEHUE KOTOPHIX HAlpaBJeHO Ha

C];)OpMI/IpOBaHI/Ie YMeHI/Iﬁ IMPUMCHATH ITOJTYUYCHHBIC 3HAHHWS ITPU PCIICHUHN TPAKTHUYCCKUX 3a1a4.



CTyz#eHT, claBIInil yCIEIHO KOJUIOKBUYMBI TI0 TIEPBBIM JBYM pasfenaM 3-To ceMecTpa U
OTYUTABLIMICSA MO OOCHM KOHTPOJIBHBIM paboTaM, MOXKET ObITh OCBOOOXKICH Ha JK3aMEHE OT

IIEpBOro BOIpoca Ouiera.

10.2 METOAUMYECKHUE PEKOMEH/JIALIUU 11O OPTAHU3ALIMU U3YUYEHUS
JUCHUIIVIMHBI U1 CTYAEHTOB

OO0mast TPyA0EMKOCTh JAUCHUIUIMHBI, B COOTBETCTBUU C YUEOHBIM IIJIAHOM, COCTAaBIISET
9 3aueTHBIX €IMHMII M BKJIIOYAeT Yy4eOHOE BpeMs, OTBEJAEHHOE Ha JeKUHOHHbIE,
NPAKTHYECKHe 3aHATHS U CAMOCTOSITeJIbHYI0 padoTy CTy/EHTa.

Temartuka JEKUMOHHBIX M MPAKTUYECKUX 3aHATUN OXBATBIBAET BCE pa3feiibl yueOHOU
JUCHUIUIMHBL M OpPUEHTHPOBAaHA HAa BBIIOJHEHUE €€ Leled M 3aJady B COOTBETCTBUU C
TpeOOBAHUSAMH K pe3yJbTaTaM OCBOCHUS JUCLUIUINHBL.

Ha /1eKuHMOHHBIX 3aHATHAX PEKOMEH]yeTCsl BHUMATEJIbHO CIyLIaTh IpenojaBarers,
KOHCIIEKTHPOBaTh MaTepuasl JIEKIWW, MPUHUMATh Yy4YacTHEe B HMHTEPAKTUBHBIX (OpMax,
HCIOJIb3YEMBIX IpPENoJiaBaTeIeM Ha JIEKLMH, 33/1aBaTh BONPOCHl M AaKTHMBHO OTBEYaTh Ha
[IOCTaBJIEHHbIE BONPOCHL. [Ipy MOAroTOBKE K JIEKIMU HEOOXOIUMO MpopaboTaTh COJIEpKaHUE
IPEbIAYIINX JEKIUHA, MOJrOTOBUTE BONpockl. Tlocie nekiun Takxke ciaenyer NpoYyuTaTh CBOM
KOHCIIEKT, 03HAaKOMUTBCS C BapHaHTAMU M3JI0KEHUS JAHHOW TeMbl B yU€OHUKaX U y4eOHBIX
MOCOOUSIX, U €CIIM BOZHUKAIOT BOIIPOCHI, TO MOKHO C HUMH OOPAaTUTHCS K MPETOAaBATEIIO.

[lenp mNpakTH4YeCKHX 3aHATHH - OCMBICIEHHE CTYJIEHTAaMH TEOPETUYECKOTO
MaTepuana, M3J0KEHHOT0 Ha JeKIUSAX, (OPMUPOBAHUE YMEHHUS MCIIOIb30BaTh €ro IpH
pElIeHNN MPaKTUYECKUX 3aJlad B M3ydaeMoil 00JIacTH, pa3BUTHE HABBIKOB CAMOCTOSTEIbHOU
paboThl, yMeHus paboTaTh ¢ yueOHON IUTEepaTypo.

[TonroroBka K MNPAaKTUYECKOMY 3aHATHIO  BKJIIOYAET  BBIOJIHEHHE  3aJaHUU
IpenojaBaTelis M0 TEME NPEABIIYIIEro 3aHATUA, a TaKKEe MOJATOTOBKY K 3aHATHUIO 110 HOBOU
TEME — CaMOCTOSITEIbHOE M3Yy4EHHE MAaTepHaloB JIEKIMOHHOIO Kypca, HMCTOYHUKOB
00s13aTeNIbHON 1 JOMIOJIHUTENBHOM JINTEPATYPHI.

CaMmocTosiTe1bHasi padoTa SBISETCS HEOTHEMIIEMOM YacThio yueOHoro npouecca. OHa
3alUIaHUPOBaHa M CTPYKTYpPUpPOBaHA TaKUM 00pa3oM, YTOOBI CTYAEHT NpU IOATOTOBKE K
3aHATUSIM HauboJiee 3(PEKTUBHO OCBAWBAJl TEOPETHUUECKUN MaTepHual U MOoJydal CUCTEMHbIE
3HAHUA 10 KypCYy.

PykoBOACTBO caMOCTOSTENTbHONH pPabOTONH CTYAEHTOB CO CTOPOHBI IPENoaaBaTelis
3aKJII0YaeTcsl B OKa3aHWU TIOMOIIM MpH IJIAHWPOBAHUM pabOTHl MO M3Y4YEHHIO Kypca, B

Pa3bSCHEHUH BONPOCOB, BO3HHMKAIIINX y CTYACHTOB IIPU M3YYEHHUH OTACIBHBIX TEM Kypca,



NPy TOATOTOBKE K PA3IHYHBIM (opMaM KOHTPOJISA, 3alyIJaHUPOBAHHBIM IPOTPAMMOM
JTUCIUIUIMHEL.

[Tpu BBIONHEHWH WHAMBUAYyaIbHOTO nomamrHero 3amanus (MJ13) cmemyer oOpatuth
BHUMAaHHUE Ha CJICAYIONIMEe MOMEHTBI: BAPHUAHT 3aJaHus ISl KKJIOTO CTYJEHTa OIpeaessaeTcs
€ro HOMEpPOM B CIIMCKE TPYIIIbI; 3a/IaHUE BBIMIOJHACTCS B OTACIBHOW TETPaau C MOAPOOHBIM
OMHMCAaHUEM XOJla PEUICHUSI U CChUIKAMHM Ha COOTBETCTBYIOIIMM TEOPETUUYECKUM MaTepual;
MPOBEPKa camMocToATeNbHOCTH BbinosHeHuss WJ/I3 ocymectBisieTcss mpenojaBaTeieM MOpu
cobece0BaHUH O cTyaeHTOM (3amura UJ13).

BpeMms, oTBeneHHOE ydeOHBIM ILIAaHOM Ha CaMOCTOSITCIIbBHYIO pPaboOTy CTyACHTa IO
JTUCHUIUINHE, cocTaBisieT npumepHo 50% Bceil ee TpymoeMkocTu. DOpMBbI CaMOCTOSITEIHHOM
paboThI IO KOKIOMY pa3leiny AUCHUTUIMHBI TIEPEYHCIICHBI B TEXHOJIOTHYECKON KapTe B KOHIIC
MPOTPaMMBI.

Jlns olieHWBaHUSA YPOBHSI JOCTUTHYTBIX PE3yJIbTATOB OCBOCHHUS CTYACHTOM KasKIOTO
paszena IUCHMIUIUHBI, a TaK)Ke BCEH JMCIMUIUIMHBI B 1IEJIOM, COOTBETCTBHS €r0 3asiBJICHHBIM
TpeOOBaHUSAM, HCIIONB3YeTCs OaJJIbHO-PEHTHHIOBAs CHCTEeMAa, JCTAIbHO OINHCAaHHAsS B

TEXHOJIOTHYECKOM KapTC NUCHHUIIIMHBI IJIA KAXXKA0I'o U3 TPEX CEMCCTPOB.

11. OHEHOYHBIE CPEJCTBA JJI5I TEKYIIEI'O KOHTPOJISI K
INPOMEXYTOYHOU ATTECTALIUU

@DOoH/ OIICHOYHBIX CPEACTB pa3paboTaH Ul MPOBEAECHUS IMPOMEXKYTOUHON aTTecTaluu
o0yyaromuxcs Mo JUCHUIUINHE «AJredépa M TeOpHsl YMCeJ» M BXOJUT B COCTaB OCHOBHOM
o0pa3zoBarenbHON MporpaMMbl 1O HampasieHuto noarotoBku: 44.03.05 «llemarornueckoe
oOpa3oBaHue (C AByMs IpoUIIMU MOATOTOBKH)» (mpoduib «Marematuka u MupopmaTikay)
(xBann¢ukanus «bakanaBpy), peaau3yeMoll NpH MOJArOTOBKE OOydaromuxcs B (eaeparbHOM
TOCYJapCTBEHHOM  OIO/DKETHOM — 00pa3oBaTeIbHOM  YUPEXKJCHHM BBICHIETO  00pa30BaHUS
«AJTaliCKU ~ TOCYJIAapCTBEHHBI  T'yMaHUTAapHO-NIENArOTMYECKU  YHUBEPCUTET  HMEHHU
B.M. llykmuna». @OoHA OLEHOYHBIX CPEACTB MpeIHA3HAYEeH IS MPOBEPKU CHOPMUPOBAHHOCTH
KOMIIETEHIINM, 3asdBJIEHHBIX B IIPOrpaMM€ JUCLUUIUIMHBI «AJredpa W Teopusi 4YHCeJ» B
COOTBETCTBUH ¢ yueOHBbIM Tu1aHOM 44.03.05 «Ilemarorunueckoe oOpa3oBanue (C IByMsI MPOGUIIMU

noAroToBKM)» (mpopuns «Matemaruka u Mnpopmarukay) (kBanuduxanus «bakanaspy).

IlepeyeHb KOMIIETEHIUI ¢ YKA3aHHEM ITANOB UX (DOPMUPOBAHUSA B NIPOLECCe OCBOCHHU S
o0pa3oBaTe/IbHOI NPOrpamMMbl

— Cnoco0eH OCyLIECTBISATh MOUCK, KPUTUUECKUM aHalIU3 U CUHTE3 MHGpOpMaIuH,
NPUMEHSATh CUCTEMHBIH TOAXO/I TS pellieHus ocTaBieHHbIX 3a1a4 (YK-1);
— CnocobeH ocBaMBaTh M UCIOJB30BAaTh TEOPETUYECKHE 3HAHMS U MPAKTUYECKHE



YMEHMSI U HaBBIKM B IPEIMETHONW OOJACTH MPHU PEUICHUH MPOPEeCCHOHATbHBIX

3agau ([TK-1);
Cnocoben  ¢opmupoBarh
JOCTHKEHHUS JTUYHOCTHBIX,

Pa3BUBAIONIYIO

o0pa3oBaTeNbHYIO
MPEJAMETHBIX M METaNpeIMETHBIX Pe3yJIbTaTOB

cpeny s

00y4YeHHsI CpeACTBaMU MpernoaaBaeMbix yueOubix npeameTon (TTK-3).

Komreren HNuauxkaropsl OneHo4HbIe
11, CpelcTBa
STaIbl

3uamo: [IpakTuko-
- [IK-1.1: 3Haer cTpyKTypy, COCTaB U AUJAAKTUUYECKUE CAUHUIIBI | OPUEHTUPOBAHHO
peaMeTHOM 001acT ( IpenoaBaeMoro npeaMeTa); e 3aJlaHue:
Ymems: KOJUTIOKBUYM,
- [IK-1.2: Ymeer ocyuiecTBisATh 0TOOp y4eOHOIo COAEpKaHUs | KOHTPOJIbHAsA
JUIL ero peaju3aldd B pa3InYHbIX ¢GopMax oOydeHus B | paboTa, A3,
coorBecTBUH ¢ TpeboBanusimu ®I'OCBO OO; UTOTOBBIN TECT.
YK-1 - VK-1.2: Ilpumenser noruueckue ¢GHOpMBI U MPOLETYPHI,
IK-1 Croco0eH K peduieKcHu IO MOBOAY COOCTBEHHOHM W UYXOU
[1IK-3 MBICIINTEJILHON NeITEIbHOCTH.
4 stan Bnaoemo:
- TIK-3.1: Bnageer cnocobamu HHTErpanuu y4eOHBIX
MpEeAMETOB  JUIsl  OpraHu3alliyd  pa3BUBAIOIICH  yuyeOHOI
JEeSTeNbHOCTH (MCCIeI0BaTENbCKON, MPOSKTHON, TPYMIIOBON U
ap.).

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanus é npoyecce 0c60eHu
obpazoeamenvHoll RPOPAMMBL

Komnereniuss YK-1 (CrnocoGeH ocymecTBIsATh MOMCK, KPUTHYECKUH aHaau3 U CHHTE3
nH(pOpMalLuY, TPUMEHATh CUCTEMHBIN MOAXO0 7Sl pEeLeHUs] OCTAaBIEHHBIX 3a]1a4) popmupyercs
Ha YeTBEpTOM 3Tare pOpMHUPOBAHUS KOMITETCHIINH.

Komnerenmuss YK-1 QopmupoBaiack B mporiecce H3y4eHUs] JTaHHOM JUCHMIUIMHBI U
IPOAOIDKUT (HOPMHUPOBAThCA Ha CICAYIOUMX KypcaxX B MPOLECCe H3YYEHUS JPYTHX Y4eOHBIX
JUCHUIUINH, MPOXOXJAEHUS IMpPaKkTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHON KBaTM(PUKALIMOHHOM paboThI).

TunoBoe KOHTPOJBHOE 3aJaHUE JUIsl OLIEHKH C(HOPMHPOBAHHOCTU JIaHHOM KOMIIETEHIIMU
HaIIPaBJIEHO HA IEMOHCTPALIO0 TOTOBHOCTU OCYUIECTBIIATH TOMCK, KDUTHUECKUIN aHAJIU3 U CHTE3
nH(pOpMaLIUU, TPUMEHSATh CUCTEMHBIHN MOAXO0/ JUIsl PeIlIeHUs] TOCTaBJIEHHBIX 3ajay.

Komnemenuyus IIK-1 c ykazanuem smana popmuposanus é npoyecce 0c60eHUA
o0pazoeamenvHoil NPOPAMMbBL

Komnerenmus [1K-1 (CmocoOen ocBamBaTh M HCHOJB30BAaTh TEOPETUUYECKUE 3HAHUS U
MPAKTUYECKHE YMEHHs M HaBBIKM B NPEAMETHOW OO0JIACTH HpU peIIeHUH MPOodecCHOHATBHBIX
3ama4) GopMHUPYETCSl Ha YETBEPTOM dTare (GOPMUPOBAHUS KOMITETCHITUM.



Kommnerenmust TIK-1 ¢opmupoBamach B Tmporiecce H3y4eHHs] JAHHON JUCHMIUIMHBI H
IPOAOIDKUT (HOPMHUPOBATHCA Ha CICAYIOIIMX Kypcax B TMPOLIECCe HM3YYEHUS IPYTUX Y4eOHBIX
JTUCHUIUIMH, TPOXOXKJAEHUS TMPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHOW KBaTH(PHUKAIIMOHHOHN paboThI).

TunoBoe KOHTPOJBHOE 3aJaHUE Uil OLEHKH C(HOPMHPOBAHHOCTH JaHHOM KOMIIETEHIIMH
HaIIPaBJIEHO Ha AEMOHCTPALIMIO TOTOBHOCTH OCBAaUBaTh U UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS U
MPaKTUYECKHE YMEHMSI W HaBBIKM B IMpPEIMETHOW 00JacTH MpH pElIeHUU MPOQPecCHOHANbHBIX
3azad.

Komnemenuyus IIK-3 c ykazanuem smana popmuposanus é npoyecce 0c60eHuA
o0pazoeamenvHoll NPOPAMMDBL

Kommnerenmus I1K-3 (Cocoben ¢popMupoBaTh pa3BUBAIOIIYIO 00pa30BaTEIbHYIO CpEeny AJIS
JOCTUKCHHS TUIHOCTHBIX, IPEIMETHBIX U METANPEAMETHBIX PE3yIbTaTOB O0yUEHUSI CPEACTBAMH
MpernojaBaeMblX Y4eOHBIX MPEAMETOB) (QOopMUpYETCsl Ha IMepBOM dTane (OPMUPOBAHUS
KOMIIETECHITUH.

Kowmnerenmus [1K-3 ¢opmupoBanace B mporecce H3y4eHUs [AaHHOM JTUCIHUILUIMHBL U
MPOAOIDKUT (HOPMUPOBATECA Ha CIEIYIOIUX Kypcax B TPOILECCe M3YYCHHUS APYIHX Y4eOHBIX
JTUCHUIUIAH, TPOXOXKACHUS TMPAKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHOW KBaTH(PHUKAIIMOHHOHN paboTHI).

TunoBoe KOHTPOJIBHOE 3aqaHUE U OLEHKU C(HOPMHPOBAHHOCTH JaHHOM KOMIIETEHIIMH
HANpaBICHO Ha JIEMOHCTPAIMI0 TOTOBHOCTH (DOPMHUPOBATH DPA3BHBAIOIILYI0O 00pa30BaTEIBHYIO
cpeny AJs JNOCTHKEHUS JIMYHOCTHBIX, MPEAMETHBIX M METANpPeIMETHBIX PE3yJIbTaTOB OO0yueHUs
CpelICTBaMH MPETOJaBAEMbIX YUYCOHBIX TPEIMETOB.

1. Tunosoe konmponvroe 3adanue na smane ¢opmuposanus YK-1, INIK-1, I1K-3:

Oopazey unousudyanbHozo oomauwinezo 3a0anusn Nel

1 xkypc, 1 cemecTp

1.<R,*> —rpynmna? a*b :%b.

2. <R+;@;®> — xoneio? Ione? a®b=a-b; a®b=a"%"
. a
3. Haiitn cymmy, pasHOCTb, MpoHM3BEAcHHE W YacTHOoe —. Ornepanud HWUTIOCTPUPOBATH

reomerpuuecku. o =1—-i; =2+ 2i/3

4. Haitrn 3nauenne pyuaknun f(X) mpu X =1-2i
f(x)=x" +ﬂ—2x
X
5. Pemuts ypaBHEHUE: (2 +3i)X — (1— i)y =8+17i, Xx,yeR

6. N3Bieun KopeHb B anredpanueckoii popme: v—15+8i .

7. BBITOTHUTE ACUCTBUS B TPUTOHOMETPHUECKOU popme:



\6 .
5\/(—1+ i) (\/5 + |)
2+ 2i
8. Ha KOMIUIEKCHOM TJIOCKOCTH YKa3aTh MHOYKECTBO BCEX TOYEK Z, YAOBIETBOPSIOIIMX YCIOBUIO

z

2| <5 +1
2

9. Haiitu niuHBI CTOPOH W BHYTPEHHHE YIJIBI TPEYTrOJbHUKA, BEPIIMHAMH KOTOPOTO SIBISIOTCS
KOMIUJIEKCHBIE YHCIia

2, =41, 7,=3+51;, z,=4+I
10. Cpeaum KOMIUIEKCHBIX 4YHCEJ, YAOBJIETBOPSIONIMX YCIOBHIO |Z +1- i| <1 maiiTm uywuco,

HMMEIOIIIe€ HAMMEHBIINMI I10JI0KUTEIBHBIN apryMEHT.
11. Yka3are Bce mepBooOpa3Hble KOPHU TPEThEW CTENEHH W3 EAMHUIBI CPeAM KOpPHEH IMIecToi
CTeNeHH u3 1

12. Boipasuts Sin 7X gepes SiN X u COSX.

Oopazey unousudyanbHozo oomauwinezo 3a0anusn Nel

1 kypc, 2 cemecTp

1. MerosoM MOCIENOBAaTEIBHOTO MCKIIOYEHUS HEM3BECTHBIX PELIUTE CHUCTEMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUN:
6X, +5X, — 2%, +4x, =4
9%, — X, +4x%,— X, =13
3X +4X, + 2%, -2X, =1
3% —9X, +2X, =11
6X, —2X, — 2%, +5%, =0
9%, —3X, +4%;+8x, =0
6X, —2X, +6X, +7x, =0
2. MeTonoM »SIIEMEHTapHBIX MPeoOpa3oBaHWK HAWTH B Marpuie Oa3uc CHCTEMBI CTPOK H

BBIPpA3UTC HeOa3uCHBIC CTPOKHU 4YCPE3 Oa3HCHBbIC

2 -1 3 5
4 -3 1 3
3 -2 3 4
4 -1 15 17
7 -6 -7 0

3. Haiiaure panr maTpuisl:



1 -1 5 7
-1 -3 2 4]
3 5 1 -1
7 9 7 1

4. Haiigute paHT cCUCTEMBbl BEKTOPOB U KaKOH-HHOYIb ee Oa3uc. Bce BEKTOpHI, HE BXOASAIINE B
0a3uc, BeIpa3uTe yepe3 0a3ucHbIe BEKTOPbI
a, =0 -1 -1, 1) a,=(3 9, 8 8) a,=(2 4, 5 1) a=@4 5 3 7).

5. Haiinute obmiee pemenne u @CP 11 cucTeMbl ypaBHCHHN:
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. Haiigute MHOTOOOpa3Ke peleHUN CUCTEMBI:
S5X, —3X, +3%; +4x, =3
4%, —2X, + 3%, + 7%, =1
8X, —6X, —X; —5X, =9
X —3X, + X, +17x, =0

Oopazey unousudyanbHozo oomauwinezo 3aoanusn No2

2 kypc, 3 cemecTp

1. [ans! aBe matpuisl 4 u B. Haiinure:
a) AB; 6) BA; B) A'; r) AA™; n) AA.
(ObpatHyt0 MaTpUILy CIIETyeT UCKATh C TTIOMOIIBIO 3JIEMEHTAPHBIX MPE0OpPa30OBaAHMIA. )

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

2. Jlna paHHOTO OompenenuTens A HalauTe MUHOPHI M alreOpandecKue TOMOJIHEHUS DIEMEHTOB
Qipy 83j. BeruncnuTe onpenenurens A:

a) Pa3JIOKUB €ro IO IIEMEHTaM I-TOW CTPOKH;
0) pa3IoKHUB €ro IO IEMEHTaM J-TOTO CTOJIONA;
B) MOJIYYUB TPEABAPUTEIHLHO HYJIH B I-TOH CTpPOKE.

11 -2 0

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

1 0 6 4

2 3 5 -

3. TIpoBepbTe COBMECTHOCTH CUCTEMBI YPaBHEHHH U, B CIIy4ae COBMECTHOCTH, PEIIHTE €e:

a) o ¢popmynam Kpamepa;



0) ¢ moMoIIbI0 00paTHOM MATPHUIIBl (MATPUYHBIM METOJIOM).
(B Oannom 3adanuu obpamuyro mampuyy ciredyem UCKAmb ¢ HOMOWbIO NPUCOEOUHEHHOU
mampuywi!)

2x, +x, +3x, =7

2x; +3x, +x; =1
3x, +2x,+x; =6

Oopa3zey unousuOdyanbHo20 0omauineo 3a0anus Ne3
2 kypc, 4 cemecTp
1. HOKa)KI/ITe, 4TO CHUCTEMA BEKTOPOB a,,d,,d; SABIILACTCA 0a3zucom IIpOCTPaHCTBA R3 u HaﬁI[PITC

KOOpJMHATBI BEKTOPA X B 3TOM Oas3uce:

a=0 1 1) a=0 1 2) a,=(0 2 3) x=(6, 9, 14).
2. JlomonHMTE CHCTEMY BEKTOPOB 10 Oa3uca npoctpaHcTea R’

a=(2 1 0, 3 a,=010, 4, 2, 1)

! ’ ’

3. Haiifure maTpuiy mepexoja oT Oasuca e,e,,e, mpocTtpanctBa R® k OGasucy e ,e,,e; u

N
O6paTHO, a TaKXXe KOOpAMWHATHI BEKTOpa a B 3THUX 6331/IC21X, cClIn

e=0L 2 1), e =(3 1 4),
e,=(2, 3, 3), e, =(5 2, 1), a=(, 4 -1).
e,=(3 7, 1), e, =(, 1 -6),

4. TloctpoiiTe OPTOHOPMHPOBAHHBIN 0a3uc MOANPOCTPAHCTBA, HATSAHYTOIO HA CHUCTEMY
BEKTOPOB:
a=0 1 1 1),4=0 -1 1 -1),a=0 3 1 3),¢=00 2, 0 2).

5. Jlna ortobpaxkeHuss (¢ HOpocTpaHcTBa R° B cebs, MepeBoAsAmEro moboil BEKTOp
Xx=(X, X,, X;)BBektop @(X)=(2x, X +X,, X,):

a) TOKKUTE, YTO (¢ SBISETCS JTMHEHHBIM;
0) HalauTe ero MaTpuLy B 6azuce
a,3,,3,;:8, =01 -1, -1),3,=@ 0, 1),a,=(0, 1, 1)
B) HailnuTe SApo, 1eeKT U paHT JIUHEHHOTO OTOOPaXKEHUS @ .
6. Haiinure coOCTBeHHBIE 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa, 3alaHHOr0
B HEKOTOPOM 0a3uce MaTpuIeit
3 1 0
4,=1-4 -1 0
4 -8 -2



Oopaszey unousudyanvnozo oomauinezo 3aoanusn Nel
1 kypc
1. BoIMONHUTH ACNIEHUE C OCTATKOM. 3aMKCaTh PABEHCTBO, MOJTYYCHHOE B TIPOIECCE JICIICHHUS
2x* +4x° —x% ma x +i
2. Ilpu kakom a mHOrOwIeH f(X) MMeeT YuClo ¢ KOpHEM HE HIKE BTOPOM KpaTHOCTH?
f(x)=x+ax*+ax—1-2a,c=1
3. Pa3noxuts MHOrownen f(X) mo cremeHsM X—C, HAWTH 3HAYEHUE MHOTOWICHA U BCEX €r0
OPOU3BOAHBIX IpU X =C

f(X)=2x° +3x* +x*—x*+5, c=-2

I

. Paznoxxute Ha npocreiimue 1podu:
X2+ 2x2 +1
(x+2)
5. Haiitu HOJ] u HOK muorounenoB f(x) u g(X), Beipazute HO/J (f (%), g(X)) gyepe3 f(X)u
9(x) .
f(x)=x"—2x* +x* +7x* —12x +10,  g(x) =3x" —6x°> +5x* +2x -2
6. HaiiTu panmoHanbHble KOPHY MHOTOYJIEHA

f(x) el g e 1L, 3
2 2 2 2

7. SIBngeTcst 1M MHOTOWICH HerI/IBOI[I/IMLIM?
a)x® —3x* +2x+1 Han Q;

b)2x* —x—3 Han Z

Oopaszey unoueudyaibHo2o oomauine2o 3a0anus Ne2

2 kypc
1. Pewuts ypaBHEHUS:

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

2. CocCTaBUTh MHOTOWIEH HAMMEHBUIEH CTENeHH C JEHCTBUTENbHBIMH Kod(dduuuentamu (c
KOMIUIEKCHBIMU KO3 (UIIUEHTaMH) 110 €T0 KOPHSM:
X\ =X, =1 X, =—1+1.
3. (IlIxombHas) CyMMa KBaJpaToB KOpPHEH ypaBHeHHs X’ + PX —3 = 0 pasHa 10. Haiitu p.

Haiitu cymmy ky60B KopHeit ypapaenus 2X* —4x° +2x° —6x+1=0.

5. Pa3i0XuTh MHOTOYJIEH Ha HETIPUBOAUMBIE MHOXHTENH Hal Q, R, C.

x° —6x* +14x® —8x*> —15x +14



6. SBmsercs nu a anreOpamdeckuM Han Q uyumciom? Ecnim ga, yka3aTh €ro MHUHUMAIbHBIN

MHOT'OYJICH.

mT .. T
o = COoS—+isin—
3 3

7. OcBOOOAUTHCS OT UPPALIMOHAIBHOCTH B 3HAMEHATeNe Ipoou:

1
‘{/§+4\/§+3

Kputepun ouenku 3ananumii UJ13:

1. Kaxnoe 3amanue N3 oniennBaeTcs B 1 0ajur; mpy JOMYIIEHHBIX OMIMOKaX OIICHKA 3a
3aJJaHHe CHUKAETCSI.

2. Ilpu oneHMBaHUM 3a/I1aHUS YUUTHIBACTCS aKKypaTHOCTh OPOPMIICHHUS U TIOJPOOHOE
ONMCAaHMUE XOJa PELIEHUs CO CChIJIKAMH Ha COOTBETCTBYIOLMI TEOPETUUECKUI MaTepHAIL.

3. Hroronast orieHKa 3a BCIO pabOTy COOTBETCTBYET MPOLIEHTY MOJyYEHHOTO CyMMapHOTo Oasa
M0 OTHOIICHHUIO K 0011eMy ynciay 6amnos 3a Bce M/13.

4. Ouenka 3a /13 He meHee 60% cunraeTcst MoJ0XKUTEIbHOM. [Ipu OTpUaTeIbHOM OlICHKE
CTYZIEHT BBIIIOJIHAET paboTy HaJ| OIINOKaMK; PEHTHHIOBBINA 0aJul 3a HOBTOPHYIO paboTy HE
MOXeET OBITh OombIIe 75 %0.

5. Ouenka anHynupyetcs, ecinu Ha 3aumute /13 (mpu cobecenoBanuu ¢ mpenoaaBaTesieM)
CTYJIEHT HE NOATBEPIUII CAMOCTOSATEIbHOCTh €r0 BBIIIOJIHEHHUS.

6. Omuenka 3a /I3 cHmkaeTcst mpu HECOOIIOICHIH CPOKOB €ro ciaun: MUHYC 1% 3a Kak eI
MIPOCPOYECHHBIN JIEHb.

2. Tunosoe konmponvHoe 3adanue na smane popmuposanus YK-1, I[1K-1, I[1K-3:

KouTpoJubHbie padoThI

Kpurepuu oieHKH KOHTPOJLHOW PA00THI:

1. Kaxnoe 3amanue paboThI OlIEHUBAETCS B Oajiax; MPH JOMYIICHHBIX ONIMOKAX OIIEHKA 3a
3a/laHUE CHIKACTCS.

2. «CTOMMOCTB)» KaKI0TO 3aaHHs H MAKCUMAJIbHO BO3MOYKHOE YHCIIO OAJJIOB ONPEACIIACTCS
OTJENIBHO ISl KaXKIOH pabOTHL.

3. Ilpwu onleHMBaHUM 3aJaHHsI YYUTHIBAETCS aKKYPaTHOCTh O(hOPMIICHHUS U TTOIPOOHOE
OIMCaHME X0/1a PEUICHUs CO CChUIKAMU Ha COOTBETCTBYIOIINN TEOPETUUECKUI MaTepHal.

4. HWrorosast OLieHKa 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY TOJYyYEHHOTO CyMMapHOTo Oasuia
10 OTHOLICHHIO K MAaKCHMAJIbHO BO3MOKHOMY YHCITY GaslioB.

5. TlomoxxurenbHOU cunTaeTcs oneHka 3a paboty He MeHee 60%. [Ipu oTpuIaTenbHOM OLeHKe
CTY/ICHT MEPENHChIBACT pabOTy 3aHOBO (IPYyroii BapUaHT).

6. CryzaeHT MOXET IMOBBICUTh PEUTHHTOBBIN Oasul, BBIOJIHUB pabOTy HaJl OIIMOKaMU.

PeliTuHroBslii 6ait 3a MOBTOPHYIO paboTy U npu padoTe HaJ OMIMOKaMU HE MOXKET ObITh
oounbiie 75 %.



OO0pa3en KOHTPOJILHOI padoThl Nel,

1 xkypc, 1 cemecTp.

1. CocraBbTe TaONMILy HCTUHHOCTH I (POPMYIIBIL: ((p — q)/\ - p) — (.

2. Jnsa nanubeix MHOXECTB A U B Haiigute A\UB,ANB,A\B,B\ A u u3obpazure AxB Ha
KOOPJAMHATHOMU IIJIOCKOCTH: A4 = (— 3 7], B= [4; 10).

3. B Teopeme «B mpaBHIIbHBII MHOTOYTOJIBHUK MOXHO BIIUCATh OKPYKHOCTbY:
a) BBIJICJIUTE YCIIOBHUE U 3aKJII04YeHue U chopMmynupyite ee B Buae: «Ecnu..., T0...».
b) chopmynupyiite nnas Hee obpaTHOE, MPOTHUBOIOJIOKHOE, OOpPAaTHOE MPOTUBOMOIOKHOMY
YTBEPXKJACHUS, ONIPEICITUTE UX UCTUHHOCTB;
B) 3Ty K€ TeopeMy cHOpMYIHPYITE B TEPMUHAX «HEOOXOIUMOY, «JOCTATOUHO.

4. Kaxumu u3 cBOWCTB: 1) pedrnexcuBHOCTB; 2) aHTHPE(IIEKCUBHOCTD; 3) CUMMETPHUYHOCTD; 4)
AHTUCUMMETPUYHOCTD; 5) TPAH3UTUBHOCTH; 6) CBA3AHHOCTh — 00J1a71a€T OTHOLICHHE P,

3aJJaHHOE
a) Ha MHOYKECTBE 4 .

A=1{a, b, ¢, d, e},

p={a a) (b; b) (a b). (b a) (e d) (d c) (e e)f;
0) Ha MHOXECTBE JCHCTBHUTEIHHBIX uncen R: p = {<X; y>/x,ye R, X< y—1}.

OTBET NOSICHUTE.

5. TlokaxkuTe, YTO IEPEUMCIICHHBIE HIDKE IOJMHOXKECTBA OOpa3yrT pa3OHMeHUE MHOXKECTBA
A= {1, 2, 3, 4, 5}; 3a/1aiTe B SIBHOM BHUJIE (MHOXECTBOM map U3 Ax A) OTHOIIEHUE
SKBHUBAJIEHTHOCTH, COOTBETCTBYIOIIIEE JaHHOMY pa30oueHuIo:
A=} 4,={2} 4,={ 4 5}

6. Ompenenute, ABISICTCSA JIU COOTBETCTBUE f YaCTUYHBIM OTOOpakeHUEM, OTOOPaKCHHEM (eCin
n1a, To onpeenuTe TUI otobpaxkenus): f :R - R, f(X)=x*—-2x+2.

[pumeuanue. Kascooe 3adanue oannou pabomsi oyenusaemcs ¢ 1 6ann. Maxcumanvro

803MOJICHOE YUCIIO 6annos 3a pabomy — 7 6annos (3adanus 4a u 46 oyenusaromcs 0moenbHo).

Oo0pasen KOHTPOJIbHOI padoThI Ne2,
1 xkypc, 2 cemecTp

1) ITycts R ecth MHOXECTBO AeHCTBUTENBHBIX yKcen. [loka3aTs, yTo <R', *> ABJIAETCS TPYIIION,

eciu
1 1 3

R%:R%?}a*bzab——a——b+—

2 2 2 4

2) lokasatk, 4To Mpu TF060M HaTypamsHoM 71 2+ 2° +2% ... +2" =2"" - 2;

3) BoemoaHUTE, ACHCTBUS HAL KOMIUIEKCHBIMHA YHCIaMH B airedpawdeckoi  ¢opme:
@+2i -@-i) .

B+2i) - (2+i)"

4) BbuuciIuTe, MCMONB3Ys TPUTOHOMETPUYECKYI0 (GopMy (OTBET 3amucarth B aireOpandeckoit
bopme):




1+i\/§ ’
2-2i |

5) BrrancanTs Bce 3HaUCHUS KOpPH U3 KOMIIJIEKCHOI'O YHCJia

6) M300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH MHOXECTBO uucen Ze€ C, yAOBIETBOPSIOLIUX
YCIOBUSIM:

lz—i|<2
lz-2-i|=1

[Mpumeuanue. 3adanue Nel dannou pabomul oyenusaemcs ¢ 2 6ania, ocmaivhvie — 8 1

oann. Makcumanvro 803modcHoe uucio 6ainos 3a pabomy — 7 6a1108.

Oo0Opa3zen KOHTPOJIBLHOM PadoThI Ne 3,

2 kypc, 3 cemecTp.

1. MeronoM MOCIENOBATEIbHOTO MCKIIOUCHHS HEM3BECTHBIX PEIINTE CHCTEMY JIMHEHHBIX
anredpanvyeckux ypaBHEHUN:

2x, +x, +x;+x, =95

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

X+ X, +2x,+x, =7

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

2. Haiigute paHr cucteMbl BEKTOPOB M Kakoi-HHOyAb ee Oaszuc. Bce BEKTOpBI, HE BXOAALIME B
0a3uc, BeIpa3uTe yepe3 0a3uCHbIE BEKTOPHI
a, =0 -1 -1, 1) a,=(3 9 8 8) a,=(2 4, 5 1) a=@4 5 3 7)

3. Haiinute oOmiee pemenne u @CP a5 cuctembl ypaBHEHUH
3x, +4x, —x;+2x, +3x, =0
Sx; +7x, +x;+3x, +4x, =0
4x, +5x, —2x; +x, +5x, =0
7x, +10x, + x5 +6x, +5x. =0
[Mpumeuanue. 3adanus  OdauHoli  pabomwl oyenusaemcs 6 1 6awn. Maxcumanbho

803MOJICHOE YUCIo banios 3a pabomy — 3 6annas.



O0Opa3en KOHTPOJIBLHOM padoThI Ne 4,

2 kypc, 4 cemecTp.

1. TlokaxwuTe, 4TO CHCTEMa BEKTOPOB d;,d,,d,; ABISETCS Gasucom mpoctpaHcTsa R® u Haiimute

KOOpAHWHAaThl BEKTOpA X B 3TOM Oasuce.
a, = 5 3) a,=(2 7 3, a=(3 9 4] x=(2, 1, 1)

2. JlomonHMTE CHCTEMY BEKTOPOB 10 Oa3uca npocTpaHcTsa R’
a, =2 3 1 1 a,=(2, 4, 1 0).

3. TlocrtpoiiTe OpTOHOPMUPOBAHHBII 0a3UC MOANIPOCTPAHCTBA, HATSHYTOTO HA CUCTEMY BEKTOPOB
a=0 1 1 1) a,=0 -1, 1, -1 a=0 3, 1 3)

4. Jlns oTobpakeHHs ¢ MpocTpaHcTBa R B cebsl, MepeBOAAIIEro 060l BEKTOP
x=(X, X,, X;)BBektop o(x)=(x,—x;, x+x, O):
a) IOKKUTE, YTO (¢ SBISETCS JTMHEHHBIM;
0) HaliguTe ero MaTpuily B Oasuce e;,e,,e,:€; = (1, 0, O),62 = (0, 1 O) € = (O, 0, 1);
B) HalUTe PO, Ae(DEKT U paHT JIMHEHHOTO OTOOPAKECHUS ¢ .

5. Haiigure coOCTBEHHBIE 3HaYE€HUSI 1 COOCTBEHHBIC BEKTOPHI IMHEHHOTO OIepaTopa, 3alaHHOTO
B HEKOTOpOM 0azuce MaTpuLen

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

[Tpumeuanue. 3adanue Ne4 oannou pabomul oyenusaemcs ¢ 2 bania, ocmaivhvie — 8 1

oann. Maxcumanoho 8o3modichoe yucio 6annos 3a pabomy — 6 6auL08.

3. Tunoeoe konmponavroe 3a0anue na smane gpopmuposanusa YK-1, IIK-1, I[1K-3:

Oo0pasen 1omManHeil KOHTPOJIbHOM PadoThI 0 TeMe «I['pynnbi»

1 kypc, 1 u 2 cemectp.

1. Kakoli mopsgok HMMeeT 3JeMEHT g CHUMMETPHUYECKOW Tpymmbl S7 M Kakyro

HMKIIMYECKYIO TPYIY OH noposkaaer? UeMy paBeH d7eMEHT, OOpATHBIN dJIeMeHTaM a , a°, eciu

1234567
a= ?
2345761

2.Ha muoxectBe G = {al, a,,a,, a4} 3a/1aHa omeparys co cieayronieit Tabmumen Komu:

al a2 as as

ai ai a2 as as

a?z az as ai as

as as ai as az

a4 a4 as az ai




Brisacaure, sBisiercst iu G Tpynmoil OTHOCUTENBHO 3a7aHHOM omeparuu. Eciu f1a, To yKaxuTe

MOJTPYIITY CUMMETPHUYECKON TPYIIBI S4, KOTOpOH n3omMopdua rpynmna G .

3. byaer iu A  TOArpyNIOW, HOPMAJIbHBIM JEIIUTEJIEM TPYIIIbI <M ,+>? OtBer

obocuyiite. I[locTpoiite Qaktop-rpynny M/A u TaObIUIly CIOXKEHUS €€ SJIEMEHTOB, €CIU
A={x|x=9%keZ}, M ={x|x=3k ke Z}.

4. Tloka3zath, uto f sBIsIETCSA TOMOMOphHU3IMOM <R+,-> B <A,o> u 000CHOBATh, YTO <A,o>

ecTb KoOMMyTatuBHas rpymna, ecnun 4=(0,1), f 1 x— i, aoh= _a .
X+1 1-a-Db+2ab

5.CKOJIbKO TIOJITPYIIIT UMEET TPYIINa AeBATHAANATOTO mopsiaka? OTBeT 000CHOBATS.
6. HazoBuTe Bce MOATPYIIIBI IUKIMYECKON TPYIITBI BOCEMHAIIIATOTO TTOPSIIKA.
[Mpumeuanue. 3adanus No2 u 4 oannoii pabomei oyenusaiomes 6 2 baiia, ocmanvhvle — 6 1

oann. Maxcumanoho 6o3modcroe yucio 6annos 3a pabomy — 8 6annos.

Oo0pa3zen nfoManIHed KOHTPOJIbLHOU PadoThI 10 TeMe «KoJbua»

2 Kypc, 3, 4 cemecTp.

1. [oka3ath, 4YTO MHOXECTBO ZXZ ¢ YyKa3aHHbIMH OIECPAMAMH SIBISICTCS
KOMMYTAaTHBHBIM KOIbIIOM ¢ equnumeit: (a,,b )+ (a,,b,) = (¢, +a,, b +b,);
(al’bl)'(%vbz): (al a,,b, b,).
Haiitu B xosblie 0OpaTHMBbIE 3JIEMEHTBHI.
2. JlokazaTh, YTO YHCIOBOE MHOXECTBO Z l\/i J = {a +bv2/abez }o6pa3yeT 00macTh

OCJIOCTHOCTH OTHOCUTCIBbHO C€CTCCTBCHHBIX onepaunﬁ. Haiitu Bce O6paTI/IMI>Ie QJICMCHTBI B 3TOM
KOJIBIIC.

0 b c
3. Jlokazats, uto | — mmgean B konbiie K, ecom 1 =<(0 0 b|/b,ceZ
0 0O
a b c
K=</0 a bl/abcez
0 0 a

[Mpumeuanue. 3adanus Nel u 1 oannoti pabomel oyenusaromes 6 2 6anna, Ne 3 — 6 1 6ann.

Maxcumanvno 603modcHoe uucno b6annoe 3a pabomy — 5 6annos.

4. Tunogoe xonmpoavHoe 3adanue Ha smane gopmuposanusa YK-1, I[IK-1, I[1K-3:



=

w
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10.

11.

12.

13.

14.

KosnnoxkBuymsl

Kpurepnuy olileHKHM 0TBETA HA BONIPOCHI KOJLJIOKBHMYMA:

KonokBuymM mpoBoAMTCS B NMUCHMEHHOW (hopme 1o Omiieram, B KOTOPBIE BKIIOUEHBI
BOIPOCHI U3 MPOrpaMMbl KOJIOKBUYMa. OMH U3 BOPOCOB IMPEIIOIaraeT J0Ka3aTeabCTBO
OJTHOW M3 TEOpEeM, OCTaJIbHBIE BOIPOCH (OAMH HJIM J1BA) MPEANoararoT HOopMyIHpOBKY
ONpeACIICHUH MOHATHI C WUTFOCTPALUEe UX MPUMEPAMHU.

Kaxnaplii Bompoc Owiera omeHMBAaeTCS B Oaiiax; MpU JOMYIICHHBIX OIMIHOKax |
HETOYHOCTAX B (DOPMYJIHMPOBKAX OIpENeTIeHU U JOKa3aTelbCTBE TEOPEMBbl OICHKa 3a
BOIIPOC CHHMKAETCHl.

[Ipu oLeHWBaHWMU OTBETA YUMTHIBACTCS: MPABHIBHOCTH (OPMYIUPOBOK; YCTAaHOBIICHUE
B3alMOCBS3U TEOPUU U MPAKTUKH; COAEPKATEIBHOCTh U apIyMEHTHUPOBAHHOCTD. ITOJIHOTA
U CTPYKTYpHas JIOTUYHOCTh JJOKA3aTeJIbCTBA; MIyOMHA 3HAHUN BOMpOCa.

«CTOMMOCTBY» KaXXJ0T0 BOIPOCAa M MAKCUMAJIbHO BO3MOXKHOE YHCJIO OaJIOB 32 OTBET IO
OueTy onpeaensercs OTASIbHO A KaXJI0r0 KOJJIOKBUYMA.

HTorosas oleHKa 3a KOJUIOKBUYM COOTBETCTBYET MPOLEHTY MOJIYYEHHOIO CyMMAapHOTO
0a/ia Mo OTHOILIEHUIO K MAaKCUMAIbHO BO3MOKHOMY YHCITy OaJlioB.

[TonoxxurenbHOU cunTaercs oueHka He MeHee 60%. [Ipu oTpuLaTenTpHON OLIEHKE CTYAEHT
nepecaaeT KOJUIOKBUYM 3aHOBO (Ipyroi ounet, u He 6osee 2-x pas).

PeliTuHroBblil 0as 3a MOBTOPHYIO Iepeciady He MOXKeT ObITh Oosbiie 75 %.

HporpaMMa KO/UVIOKBHYMa
1o aaredpe s cryaeHToB 1 kypca (1 cemectp)

BeickaspiBanus. Onepanuu HaJl BbICKA3bIBAHUSMHU.

@®opMyJIbl IOTUKH BbICKa3bIBaHUM; paBHOCHIIbHBIE (hOpMYJibl. OCHOBHBIE PABHOCUIBHOCTH
JIOTHKH BBICKA3bIBAHUH.

MHosxecTBa. Onepanuu HaJl MHOKECTBAMH U UX CBOWCTBa (Teopema).

Omnpenenenue npenukata. Onepauuu Haja npeankaramu. O0IacTh HCTUHHOCTH MpeanKaTa
(Teopema).

Jlornyeckue onepanuy CBSA3bIBAaHHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYILECTBOBAHUS
Ha MHOXECTBE IPEAUKATOB. PaBHOCHIBHOCTU JIOTMKH IPEAMKATOB, CBSI3aHHBIE C
IIPUMEHEHUEM KBaHTOPOB.

3anuch MaTeMaTUYEeCKUX YTBEPXKIACHHM Ha sI3bIKe JIOTUKH mnpeaukaToB. OOpaTHas u
POTHBONOJIOXKHAs TeopeMbl. Heo6xoanMoe 1 10cTaTouyHOoe YCIOBUS.

bunapHoe oTHOIIEHHE MEXTY JIEMEHTaAMH MHOXKECTB A M B; criocoOBI 3a1aHusi OMHAPHBIX
otHoweHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHOe OTHOIIEHNE HA MHOXECTBE; CBOMCTBAa OMHAPHBIX OTHOILIEHUH.

OTHoeHue 3kBUBaTIeHTHOCTH. Kitacc skBUBajeHTHOCTH (Teopema). PakTOp-MHOXKECTBO.
Pa3buenue mHoxectBa. CBSI3b OTHOIICHHS SKBUBAJIECHTHOCTH, 33JJaHHOTO HA MHOXKECTBE,
C pa3OMeHueM 3TOT0 MHOXKECTBA (TEopeMa).

OtHomeHne TmOpAaKa. YIOpsJIOUYEHHbIEe (CTPOro, HECTPOro, YacCTUYHO, JIUHEHHO)
MHO’KECTBA.

YactuyHoe oroOpaxenue. OrtobpaxeHue; BUIbl OTOOpakeHUH (CIOPBEKTHBHOE,,
WHBEKTHUBHOE, ONEKTUBHOE).

ObpatHoe otToOpaxenue. HeoOxoaumoe © JOCTaTOYHOE YCJIOBHE OOpPATUMOCTH
oToOpaxkeHHil (Teopema).

Kommo3surus oto0pakeHuii u ee CBoiCTBa (Teopema).



IIporpaMma KOJJIOKBHYMA
no ajaredpe s cTyaeHToB 1 Kypca (2 cemectp)

1.CTyIeHT I0JDKEH 3HATh OIPEIETICHUS OCHOBHBIX MOHITUN JTHHEWHON aJireOpsl:
apugmemuyeckull eKmop, apu@dmemuiecKkoe 6eKmopHoe NPOCMPAHCmMe0;
cucmema JTUHEUHbIX YPAGHEHUlL, peuleHue CUCmemyl J1.)., PABHOCUIbHblE CUCTEMbL J1.Y.;
JIUHEUHAsL 3a8UCUMOCTIb U He3ABUCUMOCTIbL CUCEMbL APUPDMEMULECKUX 8eKMOPO8;
9KBUBATIEHMHbIE CUCTEMbl BEKMOPO8;
Oazuc u pane KOHeUHOU CUCmeMbl APUPMEMUYECKUX 8EKMOPOB;
paHe mampuybl,
o  pynoamenmanvuasn cucmema pewernui OCJI1Y.
2.CTYIEHT JOJKEH YMETh:
® onpedensimv JIUHEUHYIO 3A8UCUMOCHIbL U HE3A8UCUMOCHb CUCTEM apUu@dmemuyeckux n-
MEpPHbBIX 8eKMOPO8;
®  onpeoensimv paHe Mampuybl,
® onpedensims OA3UC U PAHE KOHEYHOU CUCTeMbl apuhmemudeckux n-MEPHBIX BeKMOpPOs;
®  NPOBOOUMb UCCIE)08AHUE HA COBMECMHOCb CUCMEMbL TUHEUHbIX YPAGHEeHU U peulambs
ux memooom Iaycca,
® Haxooumbv 05 00HopooHou CJ1Y ee OCP.

1. Apudmerndeckoe n-MEpHOE BEKTOPHOE MPOCTPAHCTBO. JlOKa3aTenbCTBO TEOPEMBI O
CBOWCTBAxX TJIaBHBIX ONepanuid apu(hMETHIECKOTO #-MEPHOTO BEKTOPHOTO MTPOCTPAHCTBA.

2. JluneiliHas 3aBUCHMOCTb M HE3aBUCUMOCTb CHCTEMBI 7-MEPHBIX  BEKTOpOB. I[Ipumepsl.
CpolicTBa JTUHEHHONW 3aBUCUMOCTH M HE3aBHUCHUMOCTH CUCTEMBI N-MEPHBIX BEKTOpPOB. (YMETb
JIOKa3bIBaTh CBOMCTBa-TeopeMbl: 1)Kpurepuii TMHEHHONW 3aBHCHUMOCTH.2) Y CHUJICHHBIM KpUTEPHUit
JMHEHHOM 3aBUCHUMOCTH. 3)«Bcsikue S BeKTOpOB mpocTpancTBa F" cocTaBnsgioT npu S> N JIMHEHHO
3aBUCHMYIO CUCTEMY;

3. DKBHBaJIEHTHBIE CUCTEMBI #-MEPHBIX BEKTOPOB. PaBHOUNCIEHHOCTh SKBUBAJICHTHBIX JINHEHHO
HE3aBHCHUMBIX CHUCTEM 1-MEPHBIX BEKTOpPOB Kak clieZicTBHEe TeopeMbl «Ecimu B mpocrpancTtse F”
JIaHbl JBE€ CUCTEMbI BEKTOPOB, U3 KOTOPBIX MEpPBas IMHEHHO HE3aBUCHUMA M JIMHEHHO BbIpaXKaeTCst
yepe3 BTOPYIO, TO YHCIIO BEKTOPOB B MEPBOM CUCTEME HE OOJIbIIIE, YEM BO BTOPOII».

4. bazuc KOHEYHOW CHCTEMBl n-MEPHBIX BEKTOpOB. ba3nc kak MakcuManabHas JHHEWHO
He3aBHCHUMas TMOJCHCTEMa JaHHOW cucTeMbl BeKTOopoB ([lokazare Teopemy: «KoHeuHas cucrema
n-MEPHBIX BEKTOPOB, COZIeprKalllas X0Ts Obl OJMH HEHYJIeBOW BEKTOp, o0nanaer 6azucom. JlroOble
nBa Oa3uca JaHHOW KOHEYHOM CHUCTEMBl n-MEPHBIX BEKTOPOB COCTOSAT U3 OJMHAKOBOIO 4HCIa
BEKTOPOBY.)

5. Panr koHeuHO! cucTeMbl n-MEepHBIX BEeKTOpOoB. CBONCTBA paHra.

6. CtpodeuHslii paHr MaTpulbl. HeusMeHSeMOCTh CTPOYEYHOTO paHra MaTpUIBl TIpU
3JIEMEHTapHbBIX MpeoOpa3oBaHUsIX ee CTPOoK. CTPOUEUHBIN paHT CTYNEHYAaTONH MaTpHUIIbL.

7. JleMMa 0 paBeHCTBE CTOJOILIOBBIX PAHTOB OCHOBHBIX MATPHUIl PAaBHOCHIIBHBIX OJHOPOIHBIX
CJIY.

8. JleMMa o0 HEHW3MEHSEMOCTH CTOJIOIIOBOTO paHra MaTpHIBl TPU  DJIEMEHTapHBIX
peoOpa30BaHUSAX €€ CTPOK.

9. Teopema 0 paBeHCTBE CTPOUYEYHOT'O M CTOJIOIIOBOTO PAHIOB MAaTPHIIbI.

10. Kpurepuii COBMECTHOCTH CUCTeMBI THHEHHBIX ypaBHeHU (Kponekepa-Kanemtun). Ctpykrypa
MHOXkecTBa Bcex pemennit CIIY.

11. Opnopoansie CJIY. ®CP kak 6a3uc mHOkecTBa Bcex pereHuit OCJIY.

12. CBs3p MEXAYy peUICHUSMH HEOJHOPOTHOW CHUCTEMBl JIMHEWHBIX ypaBHEHUN W pEIICHUSIMHU
acCOIMUPOBAHHOMN ¢ Hel ogHOpoaHon CJIY.



IIporpamma kos1okBuymMa Nel
JJIS CTYAEHTOB 2 Kypca (3 cemecTp, Teopusi IpyIin)

1. Tlonyrpynmsl. MoHoubl. OG0OIIEHHBIN 3aKOH aCCOIMATUBHOCTHU AJIs OTYTPYIII.

2. TI'pynma moacTaHoBOK Ha MHOKecTBe M. CuMMmeTpudeckas rpymma n-oii cremneHu (Sn).
Teopema Koanu.

3. Ilopsimok nsnemMeHTa TpyIIbL, €ro CBOMCTBa. TeopeMa O cCTEMEHSX 3JEMEHTa KOHEYHOIO
MOPSAJIKA U €€ CIIE/ICTBUE.

4. Iuknudeckue rtpynmbl. M3omMophu3m OECKOHEYHBIX IMKIMYECKUX TPYIIT, H30MOPHUM
KOHEUYHBIX HUKJIMYECKUX FPYII OJHOTO MOPSIKA.

5. OTHoOUIEHUE CpaBHEHUS 10 MOATPYIINE U ero cBoicTBa. [IpaBbie U JieBble CMEKHbBIE KIJIACCHI IO
MOATPYIIIIE.

6. Teopema Jlarpanka u ee cienCTBHS.

7. Hopmanbhble nenutenu rpynmnsl. Kpurepuii HopmansHOro nenutens rpymmbl. @akrop-rpynmna.
8. T'omomopdusmel rpynn. SAapo romomopdusma. TeopeMsl 0 TOM, YTO SAPO roMmoMopdusMa @
rpymmel (G, *) B rpymmy (H , o) sSBIseTcs MOATPYIION M HOPMATbHBIM JETHTENEM TPYIIIBI
(G ,¥).

9. Teopema 06 snuMopdu3Max rpymil.

Il. CTyaeHT 10JI7keH yMeTh JOKa3bIBaTh JIIOOYIO 3 NepeYHCJIeHHbIX HUXKe TeopeM:

1) teopemy Komu;

2) TeopeMy O CTENEeHSX AJIEMEHTa KOHEYHOTO MOPSIJIKA U €€ CIICACTBHE;

3) Teopemy 00 nzoMOpdH3ME MPOU3BOIBHON OCCKOHEUHOMN ITUKIMUYSCKON IPYIIIbBI U aJTUTHBHOM
IPYIIIBI UEJIBIX YUCEIL;

4) Teopemy 00 n3oMopdu3Me NMPOU3BOIBHON HUKINYCCKOW TPYIIIBI MOPSAKA 71 M aIIUTHUBHON
IPYIIBI KJIACCOB BHIYETOB 11O MOMYJIIO 71 |

5) TeopeMy O CBOICTBaX OTHOIICHHS CPABHEHUS 110 MO PYIIIIE;

6) Tteopemy Jlarpanxa u ee CleICTBUS,

7) KpuTepHil HOPMAJIBHOTO JCTHUTEIS;

8) Teopembl O TOM, YTO SAPO FOMOMOP(H3MA ( TPYIIIIBI <G ,*> B IpYIIY <H ,o> SABJISIETCS

MOJrPYIIONH U HOPMAIbHBIM JETUTENIEM IPYIIIIbI <G , *> ;-

9) Tteopemy 00 3TUMOp(H3MaX TPYIIIL.

I1l. CtyaeHT noJikeH 3HATH ONpe/iesieHHsl BceX IepevYUCJeHHBIX HUKe MOHATHH W
NPUBOAUTH NPUMeEPbl 1 KOHTPIIPUMeEPbI, PACKPHIBAIOIIME CMBbIC/ ITHX MOHATHIA:
[Monyrpymnma, MOHOW, TpyIIa, MOOATPYINa, IMKIMYeCKas MNOArpynna (a), HOpOKACHHAs
AJIEMEHTOM @ ; TIOPSIIOK 3JE€MEHTa TPYIIbl;, MUKINYEcKas TpYIa; OTHOIIEHHWE CPAaBHEHUS I10
nojrpymnmne (cieBa, CHpaBa); CMEXKHBIM Kiacc (JIeBbIH, MpaBblil) HO MOATPYMINE; HHAEKC
MOATPYNIBl JTaHHOM TIpyNmbl; HOPMaJbHBIM JAenuTenb; (akTop-rpynna o HOPMalbHOMY
JETUTEII0; TOMOMOP(U3M TPYII; SMUMOP(GU3M TPYII; AP0 roMoMopdu3Ma rpymi; u3oMophuszm

TpyIIL.



IIporpamma xoJsiokBHymMa Ne2
JJIS CTYAEHTOB 2 Kypca (4 cemecTp, TeOpHsi KoJIel)

I. CTyeHT 10/2KeH YMeTh 10KAa3bIBAaTh JI00YI0 U3 NepeynCcJIeHHbIX HUKE TeopeM:
1) Teopemy 0 TOM, YTO CyMMa M MEPECCUCHUE IBYX MICAIOB KOJIbLA €CTh UACANI 3TOTO KOJIbIIA;
2) TeopeMy O TOM, YTO OTHOIICHHE CPABHEHHS 110 UCATY €CTh OTHOIICHHE SKBUBAJICHTHOCTH;

3) TeopeMy 0 TOM, YTO MHO>KCCTBO K BCCX KJIaCCOB BBIYCTOB KOJIbIla K o nacal I sBmsercs
I

KOJIBIIOM OTHOCHUTEJBHO onepauil @ u ®;

4) Teopemy O TOM, 4TO AP0 romoMopdu3ma Koibiia K B KOJIbIO K1 SBISIETCS MACAIOM KOJbIA
K,‘

5) Teopemy 0 XapaKTePHUCTHKE OOJIACTH LETOCTHOCTH;

6) Teopemy O TOM, 4TO B KOJIbIE IVIABHBIX MJCAJIOB BO3PACTAIOIAS IICTIOYKA HJICATIOB HE MOXKET
OBITE OECKOHEUHOM;

7) Teopemy O paKTOPUATHLHOCTH KOJIbLIA TJIABHBIX UJICAJIOB;

8) TeopeMy O TOM, 4TO €BKJIMOBO KOJIBIIO SIBISCTCSA KOJIBIIOM TJIaBHBIX HUICAJIOB.

Il. CtyaeHT 10JKeH 3HATH OmNpeJejieHHsl BceX MepeYHCIeHHBbIX HUKe MOHATHH U
NPUBOAUTH NPUMePbI U KOHTPIPUMeEPDI, PACKPbIBAIOIIHE CMbICJ ITHX MOHATHIA:

KounbLo; moakonsLo; uiean Kojblia; IVIABHBIM HA€aJl KOJIBLIA; CyMMa M NEPECEUYEHUE HJICAIIOB;
OTHOILICHHE CPaBHEHMS M0 HJeally; KJIAcC BBIYETOB IO HJ€ally, CBOICTBAa KIAaCCOB BBIYETOB;
(axkTOp-KOIBLO O HICATy; TOMOMOP(hU3M KOJIEL; 3MUMOP(PU3M KOJIEel; SApo roMoMopdusmMa
KoJlel; HM30MOp(U3M KOJell; XapaKTepUCTHUKA KOJIbLA; OO0JacTh (KOJbIO) I€IOCTHOCTH;
OTHOIICHHUEC JCIMMOCTU M OTHOHICHHEC AaCCOLMHPOBAHHOCTHU B obOactu OCSJIOCTHOCTH M HX
CBOWCTBa; COOCTBEHHbIE W TPUBHANBHBIE JEIUTENN 3jieMeHTa obnactu uenoctHoctd; HOJL
3JIEMEHTOB 00J1acTH LIEJIOCTHOCTH U €Tr0 CBOMCTBA; MPOCTOM (HEMPUBOIUMBIN) JIEMEHT 00JacTH
LIEJIOCTHOCTH; COCTaBHOW (IIPUBOAMMBIN) 3J1€MEHT OOJAacCTH LEIOCTHOCTH; KOJbLO TIJIaBHBIX
uzeanoB; (aKTOPUAILHOE KOJIBIO; EBKIINI0BO KOJIBLIO.

5. Tunosoe xonmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

HUTorosuiii TeCT
I[I/I}IaKTI/IHECKI/Ie CAMUMHMUIbI:

Omnepanuu HajJ MHOKeCTBaMH. VX cBOMCTBA.

DneMEHThl MaTEMAaTUYECKOM JIOTUKH.

bunapnsie oTHomeHus. OToOpakeHusl.

Anrebpanueckue onepanuy. 3aKOHbI are0pandyecKkux oneparui.
I'pynmer.

Konsna.

o

KomriekcHele yncna.

BektopHoe npocTpaHCTBO.

0. CucteMbl TMHEWHBIX YpaBHEHUI.

1. leiicTBUA Ha MaTpPHUIIAMHU.

12. Onpenenureny.

13. JIuneitHbIe ONIEPATOPHI.

14. EBKIMIOBBI BEKTOPHBIE IPOCTPAHCTBA.

15. DnieMeHThI TEOPUU TPYIIIIL.

16. DneMeHTHI TEOPUU KOJIEIL.

17. Kopuu MHOrouneHa. JlegeHue ¢ 0cTaTKOM B KOJIbLIE MHOTOUJICHOB HaJl ITOJIEM.
18. MHoOrouIeHs! HaJl MOJIEM KOMIUIEKCHBIX YHCE.

RBOoo~NORwNE



19. MHoro4IeHbI Ha/l TTIOJIEM JICHCTBUTEIBHBIX YHCEL.
20. MHorousieHb! HaJl TOJIEM PALlMOHATIBHBIX YHCEIL.
21. PacuupeHust moJiei.

1. ONMEPAIIMA HAJ MHOXXECTBAMM. X CBOMCTBA

. Kakume w3 crnemgyromux HabopoB moamHOkecTB MHOkectBa A={1,2,3,4,5,6} cocraBustoT
pazOuenne MHOXKecTBa A?

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

2) A1={1.2,3}, A>={4}, As={5,6}.

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

4) A1=0, A={1,3,4}, Az={2}, As={5}, As={6}.

. s muoxects A={-1,0,3,4} u B={0,4,6} mHoxecTtBo A\B paBHoO:
1) {104} 2){-13};  3){034} 4 {16}

. s muoxectB A=[0,2] u B=[0,4,6] muox)ecTBO AUB paBHO:

1) [0.6]; 2)[0,24,6]; 3) [0.2] w{4,6}; 4) [0,6).
. s muoxects A=(1,3)U(5,7) u B=[2,6] muokecTBO ANB paBHo:
1) [2,3)v(5.6]; 2) (2,3]V[5.7); 3) [2.3); 4) (2,3)(5,6).
. KakuMm ycnoBusiM 10JIKHBI y10BIETBOPATH MHOXKeCTBa A 1 B, urodos1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=, B#J,
. Kakum ycrnoBusM q0/DKHBI yIOBIETBOPSATH MHOXeCTBA A 1 B, uTo661 (AUB)\B=A)?
1) A=BzJ; 2) AcB, A#J; 3) AnB=J; 4)BcA, BzJ.
. Kakoe u3 cienyrommx yTBepx aeHuil BEpHO?
1) 1{1,23}; 2) {1}1,2,3}; 3) {1.2}=({1,2},3}.
. Kakoe u3 cienyronmx yTBep>KaeHUu BEpHO?
1) {1re{{1} {2.3}} 2) {2}e{1,2,3}; 3){12}e{123} 4
1e{{1}{23}}.

2. DJIEMEHTBHI MATEMATUYECKOMH JIOTUKA
. Kaxoe u3 cnenyronux BbICKa3bIBaHU HCTUHHO?

1) (3x)(x*—4x+3=0 A x<0)

2) (@x)(x*4x+3=0 A 0<x<1)

3) (Ix)(x*—4x+3=0 A x>3)

4) (Ix)(x>—4x+3=0 A x>0)

. Kakoe u3 cnenyronux BbICKa3bIBAHUN HCTHHHO?
1) (Vx) (x>~4x+3<0)

2) (Vx) (x*+2x-3>0)

3) (Vx) (x?+x+5>0)

4) (Vx) (x™+4x-3>0)

. Kakas u3 cinenyromux ¢popmys TOXIAECTBEHHO UCTUHHA?
1) (Pv—P)=P

2) P=(Pv—P)

3) P=(PA—P)

4) P=-P
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B kakoil u3 ciaenyromux (GopMya NPUBEACHHBIX CBEIECHHM JT0CTATOYHO, YTOOBI ONPENETUTH
HUCTUHHOCTHOE 3HaYCHHUE 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 crneayromux yTBEpKICHUH SBISETCS MPEIUKaTOM HA MHOXECTBE JEHCTBUTEIBHBIX
yucen?

1) «Buepa mien g0XIb».

2) «25 — mpocTOe YUCIION.

3) «xy*=dy.

4) «16+9=5%.

Kakue u3 crienyromux yTBEep>KICHHUH SBISIOTCS UICTUHHBIMU?
1) Ecnu kaxzoe U3 cliaraeMbIx Jenutcs Ha 13, To u cymma nenutes Ha 13.
2) Ecau xoTst ObI OIHO cllaraeMoe He aenuTces Ha 13, To u cymma He aenutces Ha 13.
3) Ecmu cymma genutest Ha 13, To 1 KaX10€ cliaraeMoe JeauTes Ha 13.
4) Ecnu cymma He aenutes Ha 13, To Hu OJTHO M3 cllaraeMbIX He JeauTcs Ha 13.

Kakue u3 criieqyromux Gopmyst SIBISIFOTCSI TABTOJIOTHSIMU?
1) (P=Q)=(=PAQ)
2) PAQ=(R=PVQ)
3) (P=Q)v(PvQ)
4) (P=Q)v—(=PAr-Q)

Kaxue BhICKa3bIBaHUS ABJISIOTCS HCTHHHBIMU BMECTE C BhICKa3piBaHneM A—=>B?
1) A nocratouno s B.
2) A neobxoaumo st B.
3) B mocratouno ms A.
4) B Heobxomaumo s A.

VKaXuTe MpaBWIbHYIO 3allUCh BbICKa3biBaHus: «HeKoTopbie AeiiCTBUTENbHBIC YHCIA HE
SIBJISIFOTCS. PAIIHOHATBHBIME.

1) 3x (xeR= x¢Q).

2) VX (xgR= x¢Q).

3) Ix (xeRA xgQ).

4) 3Ix (x¢RA xgQ).

.Iycts P(X) 1 Q(X) — oHOMECTHBIE MPEAMKAThI, 3aJaHHbIe Ha MHOKecTBe M; Tp u Tq — ux

00J1acTH UCTUHHOCTHU. Y CTAaHOBUTE COOTBETCTBUE MEX]y NMpEANKATAMMU:

D) PXIAQK);  2)P(X)vQ(x); 3) P(X)=Q(X); 4) P(X)=Q(X)

H UX 00JIaCTIMH UCTHHHOCTH:
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1 4) 3

11. ITycth BoIcKa3biBaHue A<=>B uctunHo. Kakoe u3 ciaeayromux BeICKa3bIBAaHUHN JIOKHO?
1) A=AVB; 2) (AA—B)=B; 3) A—-B; 4)(A=B)=B.

3. BUHAPHBIE OTHOUWEHUSA. OTOBPAKEHUSA

1. BuHapHOE OTHOIICHHE P 3aJaHO Ha MHOXKECTBE JICHCTBUTEIBHBIX YHUCEI.
(Vx,yeR) xpy<|Ix|-3|=|ly|-3|. Kakumu 13 Ha3BaHHBIX CBOHCTB OHO 00JsiagacT?
1) PednekcuBHOCTD.
2) AwntHpedIeKCHBHOCTb.
3) CuUMMETPUYHOCTb.
4) AHTHCUMMETPUYHOCTD.
5) TpaH3UTUBHOCTH.

2. Ha muoxectBe A={1,2,3,4,5} 3amano otHomenue p ={<1,1>, <1,2>, <2,1>, <2,2>, <3,3>,
<4,4>, <4,5>, <5,4>, <5,5>}. Kakumu cBoiicTBaMu OHO 00Jiagact?

1) PeduiekcUBHOCTS.

2) AHTHPe(IIEeKCUBHOCTS.

3) CHUMMETPUYHOCTb.

4) AHTHCUMMETPUYHOCTD.

5) TpaH3UTHBHOCTb.

6) CBsSI3HOCTB.

3. Ha muokecTBe JIECTBUTEIBHBIX YHCENI 3aJ1aHO OTHOIIICHHE DKBUBAJICHTHOCTH P.

(VX yeR) xpy cos% = cos%
Kaxkoe u3 CJICAYIOHINX MHOXKECTB SBJISICTCA KIIACCOM 3KBUBAJICHTHOCTH [1]p7
1) {1+2n|neZ}; 2) {1+n|neZ}, 3) {2+4n| neZ}; 4) {-2+2n|

neZ}.

4. 3anmanHoe Ha MHOXecTBe A={1,2,3,4,5} OuHapHOE OTHOIICHHE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4,5>, <5,5>} aBnsercs:
1) SKBHBaJCHTHOCTHIO;
2) CTpOTHUM YaCTHYHBIM MOPSIKOM;
3) HECTPOTHUM YaCTUYHBIM ITOPSIKOM;
4) HeCTpOTruM JIMHCHHBIM MOPSIKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3anano pazouenue A1={1,2}, A>={3}, As={4,5}.
Kaxkyro skBUBajI€HTHOCTh Ha A OHO OoTnpeaesieT?
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. Kakume w3 cienyromux OWHAPHBIX OTHOIICHWN Ha MHOXECTBE JICHCTBUTENBHBIX uncen R
SBIISIFOTCS 0ToOpakeHusimu 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. Kaxkue u3 ykazaHHBIX HI)KE OTOOpaXKEHHUI CIOPBEKTUBHbI?

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

8. Kakue u3 YKa3aHHBIX HUKC OTO6pa)I(eHHﬁ WHBEKTUBHEI?

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

9. Kaxkoe u3 yka3aHHBIX HIDKE OTOOpakeHU oOpaTuMo?

Hf:R>R 2)f:R—>Rx, 3)fR-oR, 4) f: R\—>R,
f: x—= 2% f: x> X% f: Xt sinx; f: X Igx.

4. AJITEBPAUYECKHUE OIIEPAIIMUH. 3AKOHBI AJITEBPANYECKHX
OIIEPAIIMU

1. KommyTtatuBHbIMU Ha R sSBISIIOTCS onepanuu:

1) axb=(a+b)%: 2) aBb=a+3b; 3) a*b:%b; 4) aBbzé(a—b).
2. AccoumatuBHBIMH Ha R sABISIFOTCS Onepanuu:

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

3. YkaxkuTe mapbl OWHApHBIX aireOpayuecKux oOlepanuid, B KOTOPBIX IepBas OIepanus
IUCTpUOYTHBHA OTHOCUTEIBHO BTOPOM:
1) cnoxeHue U yMHOKEHHE Ha MHOKeCTBE R;
2) yMHOKEHHE U CIIO’KEHHE Ha MHOXKeCTBe R;
3) oOveauHeHHe M TepeceueHue Ha MHokecTBe P(M) Bcex MOJAMHOXKECTB HEKOTOPOTO
MHOXeCcTBa M;
4) nepeceueHune U 00beIMHEHNE HA MHOXKeCTBE P(M);
5) yMHOXEHHE U IeNIeHue Ha MHOXKecTBe R,

4. YcTaHOBHUTE COOTBETCTBHE MEXAY alreOpoil U AJIeMEHTOM 3TOi anreOphl, KOTOPBIN sBiIseTCS
HEHTpaJIbHBIM OTHOCUTENILHO YKa3aHHOH ajnre0pandeckoil onepamnmu:

DN<Z +>; 2)<Q, > 3)<PM),u>, 4)<P®M),n>; 5)<N,+>

(®(M) — MHOXeCTBO BCEX MOJMHOXECTB HEKOTOPOI0 MHOXKeCcTBa M)

a) J; Db)0; ) ocHoBHOE MHOMkECTBO ANreOPHI HE COMEPKUT HEMUTPaTLHOrO nementa; d) 1;  €) M.



5. Ilycth R ecTh MHOXECTBO NIEWCTBHUTENIBHBIX UWCeN, OMHapHas omeparus * anreopol <R,*,e>
3amana no npaBwiy axbh = —2a —2b+6+ab wu e=3 — HeHTpalbHBIN AIEMEHT I ONEPAIlUU *.
Torma MHOXKECTBO BCEX CHMMETPHU3YEMBIX 3JIEMEHTOB 3TOH aureOpbl paBHO:

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

6. Ilycte R ecTb MHOXXECTBO JI€HCTBUTENBHBIX YHMCET U onepauus * anredpsl <R,*> 3agaHa 1o
npaBuity axb = 2a +2b —2ab —1. Torga HEWTpaJbHBIA AJIEMEHT € OTHOCUTEIBHO OIEpaIiy *
paBeH:

1

>

7. KoHrpysHuueil Ha MHOXeCTBe £ OTHOCHUTEIBHO ONEpaluy CIOKCHUs SIBISIOTCS OMHApHBIC
OTHOILLEHUSA:

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

1)1; 2)0; 3)-1; 4) —%; 5)

8. Jlst anreopsr <{ai, az, as}, *>, rae onepaiys * 3ajaHa TabIUICH
¥ a1 | a2 | as
di1 |[az | a1 | a
d2|ai|a2|as
as |az | a3z | a1

, HeBEpPHBIMU SIBJISIIOTCS YTBEPKACHUSA:
1) Omneparyisi KOMMyTaTHBHA;
2) HeiiTpanbHbIM 3JIEMEHTOM OTHOCUTEIBHO OIEPALMHU * SIBISICTCS dJICMEHT ai;
3) HeiiTpanbHbIM JIEMEHTOM OTHOCHUTEIBHO OMEPALMH * SIBISICTCS 3JICMEHT ay;
4) CHUMMETPUYHBIM dJICMEHTOM JUIs a1 SIBISICTCS 82;
5) CuMMETpUYHBIM DJICMEHTOM JUTS 83 SBJISETCS ai.

5. T'PYIIIIBI

1. I'pynmy OTHOCHUTENBHO YMHOXKEHUSI 00pazyeT MHOXKECTBO:

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

2. He oGpa3yer rpyniry OTHOCUTEIEHO YMHOKEHHSI MHOKECTBO!

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

3. T'pymma < Zg, + > uMeeT nopsAa0K
1) §; 2)7; 3) 4; 4) 6.

4. Tpymma < Z7\{0}; - > UMeeT mOpsAIOK
1)7; 2)6; 3)5, 7)8.

5. TIpOTHBOIONOXKHBIM KIIaccy 5 B rpymme < Z7, + > ABISETCA KJIACC BBIUETOB
1) 1; 2)3; 3)2; 4)4.

6. TIpOTHBOMONOKHBIM KIIacCy 3 B rpyrie < Zg, + > SBISETCA KIACC BBIUCTOB
1) 0; 2) 1; 3) 3; 4) 2.

7. HyneBbIM 371eMeHTOM B rpymme < Zg, + > ABJISETCS KJIacC BHIYETOB
1H0; 2)1; 3) 4; 4) 2.

8. HeiitpanbHbiM 31eMeHTOM B Tpymne < Zs \{ 0 }; - > sBJseTCs KJacc BHIYETOB



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

9. OOpaTHbIM KJaccy 2B rpymie < Zs; + > SBISIETCS KJIAcC BHIYETOB
1)1; 2) 2; 3) 3; 4) 4.

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

11. PemenueM ypaBHeHHs X—5=7 B TpyIIIe < Z19, + > SBIAETCS KJIACC:
1)1; 2) 2; 3)3; 4) 4.
12. U3 cnexytomux anredp rpynnamMu sBISIOTCS:

a)<Z;->; 6)<Q" - >;B)<Z *> e axb=a+b-3; r)<A; > rae A={aeC |a'=1}?
1) Tonbko a, 6; 2) TOJBKO O, T; 3)a,0,s; 4)0,B,T.

6. KOJIbLA. TEOPEMA O MNOAKOJIBLIE

1. U3 cnepyromux anre6p o6pa3yroT KOIbIIO:
a)<N;+, > 0)<Z;+, ->; B) <Zsa;+, > 1)<R; +, - >?
1)a, 6;2)0,B,T1; 3) a, 0, r; 4) TONBKO B, T.

2. U3 crenyromux anreOp He 00pa3yoT KOJbIO:
a)<Z;+>;, 0)<Z;+, > B)<N;+, ->; 1)<Zs; +, - >?
1) Tonsko a; 2) 0, B; 3)B, T; 4) a, B.

3. B KOJIbIIE < ZG; +, C > HeﬁTpaJ'ILHLIM SJIIEMCHTOM JJIA CJIOKCHUA ABJIACTCA KJIaCC
1)0; 2)1; 3)5; 4)4.

4, B KOJbLEC < Z6, +, c > MMPOTHUBOIIOJIOKHBIM KJIACCY i ABJIACTCA KJIaCC
1)2; 2)3; 3)5; 4)4.

5. Her nenureneii Hyls B KOJIbIIaX
D<Z,+, > 2)<Ze; +, > 3) < Z7; +, - > 4) < Zs; +, - >.

6. B xombue < Zg; +, © > JENUTEISIMH HYJS SBISIOTCS KIaCChl BBIYETOB: a) 2; 6)1_%; B)§ ; r)é_l; I[)é

?

I)a, T, m; 2)06,8; 3)0, 1, 1; 4)a,r, 1.

7. B konb11e < Zg; +, * > 00paTUMBIMHU SIBJISIFOTCSI KJIACCHI BEIYETOB:

a)2; 6)3;8)4;1)5;1)7; e)1?

l)a,B; 2)0,1,10; 3)0,1,1,€; 4)B, T, €.

o0

. [TonkoapIIaMH KOJIBIA IE€HCTBUTEIBHBIX YHCEIT IBJASIIOTCS
a) Z; 6) 2Z; ) Q[/2] = {a + b\/§|a, be Q}; rNkK-= {a + bi/§|a, be Z}?
1) Tombko a, B; 2) TONbKO O, B; 3) TONBKO B, T; 4) a, 0, B.
9. He siBJAAIOTCS [TOJKOJIBI[AMH KOJIbIIA JEHCTBUTEIBHBIX YHCEIL:
a) 2Z; 6)3Z; B) K =fa+bv2abez}; r) M =fa+bi2fabez}?
1)a,0,B; 2)B; 3)T; 4) B, T.

10. KoMMyTaTUBHBIMU KOJIBIIAMHU C €TUHUIEN ABJISIOTCS KOJbLIA:



+

9

8) < 2Z; +, - > 6) < QIV2]; +, - > re Q[V2] = fa+bv2abe Zf; B) <Zs; +, - > 1) <R;

- >?
1) Tonbko a, B; 2) TOonbko 0, B; 3) 0, B, T; 4)a, 0, T.

7. TIOJIE. TEOPEMA O INOAIIOJIE

. U3 caenyromux anreOp mossiMu siBJISIOTCS

aA)<Q;+, > 0)<Ze;+, > B)<Zn;+, > T)<R;+ > ) <Z;+, > e)<N;+, - >?
l)a,B,T; 2)a,0,8B; 3)0,B,1; 4)T, 1, €.

.3 CICAYIOIIUX anre6p IIOJISIMU He ABJISIIOTCSH .

)< Q;+, - >;0)<Ze;+, > B)<Z7;+, > )R+, > n)<Z;+, - >; e) <N; +, - >?
1) Tonbko a, 6; 2) Tonbko O, a; 3) 0, 1, e; 4) 0, B, 1.

. HeliTpanbHbIil 371IeMEHT AJ1 CIIOKEHHS B ToJie < Z11; +, * > PaBeH:

1)1; 2) 2; 3) 0; 4)10.

. DIeMEeHT, IPOTUBOIIOJIOKHBIN Ki1accy 3 B nojie < Zi1; +, * > paBeH:

1) 4;2)7; 3)9; 4)8.

. HeifTpasbHblii 35eMeHT 171l YMHOXEHHs B oJie < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4)2.

. OGparHbIMU cebe B monie < Zs; +, - > SBIAIOTCS dIeMeHThl: a)0; 6)2; B)1; r)3; 1)4?

l)a,B; 2)06,1; 3)B,1; 4)B,T.

. DiIeMeHT, oOpaTHbIii Kinaccy 2 B moine < Zs; +, - >, paem: 1)1; 2) 2; 3)3; 4)4.

. B moite < Q[\/§] ;+, >, e Q[\/g] = {a + b\/§|a, be Q} ,AUCII0, 00paTHOE IS 2-43 , PaBHO:

1)3-42; 2) 2++/3; 3)—2++/3; 4)-2-/3.

. [MoamonamMu 1Moy NeHCTBUTENbHBIX YUCE ABJIAIOTCH:

a)Z; 6)Q; B) Z[\/E] = {a+ b\/§|a,b € Z}; T) Q[i/f] = {a+bi/§|a,b € Q};
0 Q2] = {a+ bv2[a,b e Q}’?
1)6,1; 2)r; 3)a,B; 4)B, .

10. [ToamoamMu moJIs IEUCTBUTEIILHBIX YACE HE ABJIAIOTCH

a) Z; 6) Q; B) Z[V2]={a+bv2ja,bezf; r)R?

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

8. KOMIUIEKCHBIE YUCJIA

1. Ha KOOpHHHaTHOﬁ IJIOCKOCTH 3alITPUXOBAHHYHO 00J1aCcTh ONpCACIIAIIOT HCPABCHCTBA!



T 0, 1) 1<|z-1+i|L2;
I %) 2) 1<|z+1-i|<2;
7 7 3) 1<|z-1+i|<2;
Nz > x 4) 1<jz+1-il<2.

2.Ha KOOpI[HH&THOﬁ IUIOCKOCTH 3alITPUXOBAHHYIO 00J1aCcThb OIIPEACIIIIOT HEPABCHCTBA!

y
7
7 > 1. 1<|z-2|<4;
2. 1<|z-2-12;
x 3. I<|z+2-i|<2;
N 4. 1<jz-2-il<2.

3. Bnauenue QyHKIHH f(x)=x2+3—;l—2x npu x=1/+i paBHO:
1) -3-2i: 2) ~1-2i; 3) -1+2i; 4) 1-2i.
TA-D)(1+1)
2(2+i/3)
1) 2-iv/3; 2) 2+i4/3; 3) —2-iv3; 4) 4-2i4/3.

4. Pe3ynbTar BbINOTHEHUS ACHCTBUI paBeH:

5. 3nauenuem 3/—1 BIISETCS YUCIIO

1) %+i§; 2) —%—i%; 3) —%+i§; 4) %—i@.

6. [IpousBenenne AeicTBUTEILHON U KO3 PHUIIEHTa MHUMOM yacTel 3HaUYeHUs! PyHKIIUU
f(x)=x*- % +3x npu x=1-i paBHO:
1)5; 2)6; 3)-5; 4)-6.
7. YxazaHHyr0 00J1aCTh Ha KOOPJIMHATHOM TIJIOCKOCTH 33/1af0T YCIOBUSA:

¥y
f 1) |z]=2, argz<%;

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

3 ZZZ,ESarzsz;
) 2| 7 Sz

4) |z|>2, %<argz <=

NN

8. HepB006pa3HLIMI/I KOpHIMU BOCHMOM CTEIECHHU U3 €AUHUIIBI SBISIOTCS YMCa:



1 cosZ +isinZ: 2) cosF +isin o : 3) cos>F +isinZ: 4) cos 2% + isin >~ .
8 8 4 4 8 8 4 4

9. AunreGpaunveckas hopma drciia 4(C082?” +isin 2{] UMeEeT BUI:
1) —2-2+/3i; 2) 2-2/3i; 3) —4+8+/3-i; 4)-2+2/3i.

10. Tpuronomerpuueckas popma yncia — V3 +l umeer Bz

1) Z(COSS—ﬂ—FiSinS—ﬂj; 2) 4[cosz—ﬂ+isin2—”j; 3) 4(cos3—ﬂ+isin3—”J; 4) 2 cos7—”+isin7—” .
6 6 3 3 4 4 6 6

9. BEKTOPHOE ITPOCTPAHCTBO

1. U3 cnenyronux CUCTEM BEKTOPOB JIMHENHO HE3aBUCUMBIMHU SIBJISIOTCSL:

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) a>=(-2,1,0)
az=(-2,1,0) az=(-2,1,-2) az=(-2,1,-2) a3=(0,0,0)

2. U3 cnenyronmx CUCTEM BEKTOPOB JIMHEHHO 3aBUCUMBIMU SIBJISIIOTCS:

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

3. W3 ceyrommx cucTeM BeKTopos 6asuc npoctparctsa R3(R) o6pasyror:

1) 2) 3) 4)

a1=(-3,7,1) a1=(1,-3,2) a1=(1,-2,3) a1=(1,-3,2)
a2=(4,0,3) a>=(-1,3,+2) a»=(-1,2,1) a2=(4,0,3)
a3=(0,1,0) az=(-1,2,-3) a3=(0,0,0)

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

5. Cymma xoopauHaT 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 o6onouke BekropoB a1=(1,0,0), a>=(0,0,1)npunaanexat BEKTOPbI
1) (2,2.3); 2) (2,0.2); 3) (-2,0,2); 4) (1,3,-5).

8. Matpuna nepexoaa ot 6asuca ai1=(1,2), a2=(2,3) x 6asucy b1=(3,1), b2=(5,2) nBymepHoro
apu(METHYECKOTO IPOCTPAHCTBA HaJl TIOJIEM JCHCTBUTEIbHBIX YHCE paBHa:

2 (_57 _élj; 2) (—_171 2} 3) [; 181]; 4 (: Zj

9. Kakoe u3 cienyromux MHOXKECTB 00pa3yeT MOAIMPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IUTOCKOCTH?



1) Bce BeKTOpHI MIIOCKOCTH, KaKIBbI W3 KOTOPBIX JIEKHUT Ha OJHON W3 oceit koopauHat Ox
niu Oy.

2) Bce BekTopbl miockoctu ¢ HavamoM B Touke O(0,0), KOHIBI KOTOPBIX JIEKAT Ha JaHHOM
IIPSIMOM.

3) Bce BeKTOpPBI MJIOCKOCTH, HaYaia U KOHIbI KOTOPBIX JICXKAT HA JTAHHOH MPSIMOH.

10. CAICTEMBbI JIUHEMHBIX YPABHEHUI

1. Kakue u3 cienyronmx CucTeM JUHEUHbBIX YPaBHEHUN HE UMEIOT pEIIeHUMN?
X, +3X, —X; =1 4X, +3X, + X, =3

X, =X, +2X;, =0
a) 32X —X, +X, =3 6){ Lo B) ¢ —3x, +2X, —7X, =—4

X +4X, +%,=0
—2X, —6X, +2X; =-1

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

X +X, =X, =0

2. Kakue u3 creayromux CUCTEM JIMHEHHBIX YPaBHEHHI UMEIOT OECKOHEYHO MHOTO PEIICHHIA?

X, +3X, =X, =1

X —X,+2x,=0 4X, +2X, =6 2x, +3%X, =5
a) { —X +5x,=3 6y« + B Lo 1) RN
- X +3X, +5%X, =0 2X, +X, =3 3X, =X, =4
—2X, —6X, +2%, =1
1) 6, B; 2)a, 0; 3)B, T} 4)0,r.
3. Kakue U3 cienyrmux CUCTeM UMEIOT XOTs Obl OJTHO pelicHue?
2%, —5x, =1 2%, —5x, =1 2%, —5x, =1
R 0) o B) Lo r) X, +2X, =-3
X +X,=2 —2X, +5x,=-1 —2X, +5%, =2
1) TosBKO a, T; 2) TOJIBKO a, 0; 3)a, 0,1 4) TonpKo O, T.

4. Kakue u3 CJICAYHOINX CUCTCM UMCIOT HE Ooiee OJHOTI'O peH_IeHI/IH?

33X, —X, =2 -X +3x, =1 —-X +3x,=2
a) RPN By r) % 4% ~% =0
X, +X, =5 2X, —6X, =—2 X, —3X, =4
1) a, 0; 0) 0, B; 3)a, 4) a, B.

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

5. PaHr pacmimpeHHON MaTpULIbI CUCTEMBI { paBeH:

2X, +5X%, + 3%, =3
1) 1, 2) 2, 3) 3; 4) 4.

3X +2X, + X, =1
6. PaHr OCHOBHOI MaTpHUIIbl CUCTEMBI < 2X, + 5X, + 3X, = -3 paBeH:
3X, +4X, +2x, =-1
1)1, 2)2; 3)3; 4)4

7. Pa3aMepHOCTBb IIPOCTPAHCTBA PEIIEHUIN CUCTEMBI JIMHENHBIX OJHOPOIHBIX ypaBHEHUN
2X, — X, +3%X; —2X, +4%X, =0
X, +X; + X, +X =0
4x, —2X, +6X, —4X, +8x, =0

paBHa:
11, 2)2; 3)3; 4)4

. X, + X, + 2%, +3%, =1
8. Kakoli u3 BEKTOPOB SIBISAECTCS PELIEHUEM CUCTEMBI ?
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).

9. 13 cKOIBKUX BEKTOPOB COCTOMUT (DyHJAMEHTAIIbHAS CHCTEMA PEIICHUI CUCTEMBI ypaBHEHUN
{lerx2 +2% +3%, =0,
3% — X, =X, —2X, =0
11, 2)2; 3)3; 4)4.
10. Kakue u3 crneayoommux CUCTEM YPaBHEHUN UMEIOT €IMHCTBEHHOE perieHue?

X, —=2X, + X3 =1 X, +2X, —X; =3

+2X,— X, =0
a) 1~ 2% +4X, —2X; =—2  §) ! x,+2x,=4 B) NWF T r)
X, +3X, +2x, =0
—X, +X%X;, =0 -X +3x,=-1

1) a, 6; 2) a, B; 3)a, 4)0,T.
11. Ilpy kakux 3HaYEHUSAX NTapaMeTpa a CUCTEMA HE UMEET PEeICHU?

1) -10; 2)10; 3)6; 4)5.

11. IEMCTBUS HAL MATPULIAMU

] ¢ m wm & & ®m mw A - A + E m , =g )
2)3; 3)-4; 4)6.

2. MOXHO JI BBITTOJTHUTh YMHOKEHUE MAaTPULL A(2x4) 1 B(3x4)?
1) na; 2) Her.

3. Pa3zmep matpuiisl A2x4) -Bx3) paBeH:
1) 2x3; 2) 2x4; 3) 4x3; 4) 8x12.



OneMeHT o023 MIPOU3BEICHUS



paBeH:

1)6; 2)2; 3)1, 4)-1

5. CymMMa  3JIE€MEHTOB, CTOSIIIINX

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

0oOpaTHOM SBJISIETCS:
1)

; 2);3)

Ha

Hns

M0OOYHOMU

IaroHanu

MPOU3BECHHUS

MAaTPUILIbI






4)






SBIISIIOTCSI 00paTUMBIMU?

1)a,6; 2)0,B8; 3)B, T, 4)a,r.

8. PemienneM ypaBHeHUsl SIBISIETCS MAaTpUIA:

1)
B) ; 4).
12. ONPEJAEJIMTEJIA
1. Onpenenurens paBeH:

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

2. OnpenenuTenb paBeH:

1)9; 2)1; 3)18; 4)0.

3. Onpenenurens paBeH:

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



4. Munop, JIOTIOJTHUTEIbHBIN K BJIEMEHTY

, paBeH:
1) 12; 2)-8; 3) 8; 4)-12.

5. Anrebpanyeckoe JA0MoIHEHUE A3z B ONPEICIUTENIE PABHO:

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

6. Onpenenurens MaTpULbl CUCTEMBI TMHEWHBIX YPABHEHUN

23

B

OTIpeIeITUTEIIe






paBeH:
1) 15; 2) 45; 3)-45; 4) -75.

7. YKaxXUTe 3HAK WICHA ONPEACIIUTEIS MATOTO MOPAIKA 0L230L340L150L420L51
1) «=»; 2) «t+».

8. Ilpu kakoM 3HaueHMH K MPOU3BEICHUE Ol25015100320140k3 SIBJISICTCS YJICHOM OIPEACIIUTEIIS
IIATOI'O nop;lzu(a?

1)1; 2)2; 3)3; 4)4.
9. OnpenenuTenb NPOU3BEACHUS MATPUIL paBeH:

1)-3; 2) 3; 3)-39; 4) 39.

-3 1 0)(-1 0 1
10. Onpenenurens npoussenenus matpuy | 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 46
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 0 paBHBI HynIO?
1 0 O
1)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 OITEPATOPBHI

1. Kakoe u3 cnenyromux npeodpazoBaHuil TPEXMEPHOTO apupMETHUECKOr0 MpocTpaHcTBa Haj R,
0TOOpaKaIOIINX JIF000H BEKTOP Xx=(Xx1,X2,X3) B BEKTOP ((x), ABIASCTCS JTMHEHHBIM?
1) ¢(x)=(r1,x2,x3+1);
2) p(x)=(x1+x2, x2, x3);
3) p(x)=(x1,x2 (xs+ x2)?);
4) @(x)=(x1—2,x2,x3);

2. Marpuia JUHEHHOTo 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. Jluneitnsie omepaTopsl mpocTpancTBa R*(R) B HekoTOpOM Ga3suce 3aaHbl MATPUIIAMH



0 1 2 1 01 1 0 4 -1 2 4
ay| 3 0 -1|;6)|-1 3 0|;B)|0 -1 2|;1)|0 1 3
-3 0 1 0 10 2 1 -1 0 0 -5

Jliis kakoro U3 HUX 00pa3 He coBnaaaer ¢ R?
l)a; 2)6; 3)B; 4)T.

4. Jluneiinsle onepaTopsl nmpocTpacTBa R3(R)B HekoTOpOM Gasuce 3aqaHbl MATPULIAME

2 01 2 0 1 1 0 4 0 1 2
a)|-1 3 0/;6)|-1 3 0l;8|0 -1 2|;0)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. CoOCTBEeHHBIMH 3HAYEHHAMH JIMHeEiHOro omepatopa npoctpanctBa R%(R), 3amaHHOrO B
HEKOTOpOM Oa3uce MaTpulei (2 ;) , SIBJIIFOTCSI YUCIIA:

1)4u2; 2)-4u-2; 3)4u2; 4)4u-2.
6. CymMa COOCTBEHHBIX 3HAUYEHHMI HHEHHOro omeparopa ¢ mpocTpanctea R%(R), 3a1aHHOTO B
HEKOTOpOM Oa3uce MaTpuLeil G EJ , paBHa:

1) 8; 2) 6; 3) 4, 4)-4.
7. CoGCTBEHHBIMU 3HAYEHMAMH JIMHEHHOro omepaTopa mpocTpancTa R2(R), 3agaHHOro B
HEKOTOpOM 0a3uce MaTpuLeit ﬁ 176J , ABJISIIOTCSI YMCha:

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

8. JIuneiinsie oneparopsl mpoctpancTsa R3(R) B HeKoTOpoM Gasice 3a1aHbl MATPUIIAMH:

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

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

9. CoOCTBEHHBIM BEKTOp, MPUHAICKANUNA COOCTBEHHOMY 3HAUYCHMI0 A= —1 JHHEHHOTO

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

1) (41); 2) (-4.1); 3) (4.4); 4) (L1).

10. JInneitasie onepaTtops! npoctpadcTBa R3(R) B HekoTOpoM 0a3nce 3a1aHbI MATPHUIIAMH:

2 01 2 01 2 1 0 2 0 1
a)l2 2 2|;6)|1 3 0;8|0 2 0311 3 O0].
111 -3 01 1 -1 0 0 -6 1

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



11. Kakomy cOOCTBEHHOMY 3HA4Y€HHUIO JIMHEWHOTO OMepaTropa, 3aJaHHOTO B HEKOTOpPOM Oasmce
. (1 8
Marpuren 1 3 MPUHAIICKUAT BEKTOp (2;1)?

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

1 -1 2
12. Panr nuHeWHOro oreparopa, 3aJJaHHOr0 B HEKOTOpoM Oasuce Matpuueid | 0 5 1|, paBeH:
-1 1 3
1)0; 2)1; 3)2; 4)3.
1 -1 2
13. JledexT nuHEHHOTO omeparopa, 3aJlaHHOTO B HEKOTOpoM Oasmce martpumed [0 1 -1/,
2 -2 4

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

14. EBKJIMOBBI BEKTOPHBIE IIPOCTPAHCTBA

1. Ckansproe npousBezeHue Bektopos 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:
27
1) Z:2)Z:3)Z: 9%
) 6 ) 3 ) 2 ) 3

3. Hopwma Bekropa (4,0,2,0,4) paBHa:
1) 4; 2) 36; 3) 6; 4)16.

4. CxanspHOe TPOM3BEIEHHE BEKTOPOB X=(X1,X2), y=(y1,)2) B TpocTpaHcTe R?(R) MoOxHO
OTIPEICITUTh PABEHCTBOM:

1) (x.y)=x1y2;

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

3) (x.y)=x1y2tx2y1;

4) (x,y)=xiy1.

5. N3 cneqyromux nap 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)
OpPTOTOHAJILHBIMHU SBJISIOTCS:
1)a,06; 2)6,8; 3)a,0,r; 4)a,B,r.

6. U3 cnemyromux HabopoB BEKTOPOB OPTOTOHANBHEIH 6asuc mpocTpancTsa R3(R) o6pasyer:
1) m1=(2,-1,2) 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)
az=(-1,2,2) az=(-1,2,2) az=(4,-2,4) az=(-1,2,2)

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



8. OptoroHanpHas (yHAAMEHTalIbHAsl CUCTEMa PEIICHWH CHCTEMbl JIHHEWHBIX OJHOPOIHBIX
o X +x,—x,=0
ypaBHEHUH COCTOUT U3 BEKTOPOB:
2x,+2x,—2x,=0

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

02:(%,%,1) a2:(0,0,1) 02:(1,0,1)

9. U3 cienyrommx CUCTEM BEKTOPOB:

a) a=2,13-1) 6) a=213-1) B @=(213-1) 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 ABJIAIOTCA:

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

10. Bekrop a=(5,1,-1,-1) sBusieTcs OPTOrOHAILHOW MpOeKiueil BekTtopa x=(4,4,—1,-3) Ha
noAnpocTpaHcTBO L. OpTroroHansHas cocTaBisitolias paBHa:
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 3JIEMEHTBI TEOPUMU I'PYIIII

1. [Topsaiok 35ieMeHTa B KOHEYHOM rpymmne nopsiika 12 He MokeT ObITh paBeH:
1)1; 2)3; 3)5; 4)12.

2. CKOJBKO MOATPYIIII UMECT I'pyIina CEAbBMOI'0O nop;mKa?

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

12 3 45
4 3512
1)1; 2)2; 3)5; 4)6.

3. [lopsiIoK MOJACTAHOBKH T =( J B CHMMETPHUYECKOH TpynIe Ss paBeH:

4. Kakue U3 cienyronmx anreop:
a) <N; +>;
0) <2; * >, rne (Va,be’%) ah=a+b-2;
B) <G; - >, tne G={aeC| a®=1};
r)<R; - >
SIBJISTFOTCS TPYTIIIAMU ?
1)a,0; 2)6,8; 3)B,1; 4)a,r.

5. Hopsimok anementa i B rpymme <C \{0};- > paBeH:

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

6. TTopsA0K dneMeHTa @ MyIbTHIUTHKATHBHOH TPYIITHI paBeH 8. [1opsam1oK aneMenTa a® paBeH:
1) 2; 2)4; 3)6; 4)8.

7. H={5k| ke’Z} obGpasyeT moAarpynmy agauTUBHON TPYIIBI HENBIX YHcen <4 ; +>. CMekHbI

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



8. Huxnuueckoil rpynmne, MNOPOXKICHHOW IMOACTAHOBKOM r:[lz 23 i], NPUHAITIEKUAT
MOJCTaHOBKA:

1)[?3 ; i] z)@ : gj 3)@ : 2} 4)@ ’ 3
9. IloarpynmnamMu MyabTHIIMKATHBHOM rpymmbel <R \{0}; - > sBsioTcs:

a) G={-1;1}; 6) H={1,2,3}; B) Q\{0}; 1) 2 \{0}.
1)a,6; 2)a,B; 3)a,r; 4)B,r.

10. Yuciio 371eMeHTOB MYJIbTUIUTMKATUBHON IUKJIMYECKOUW TPYIIIBI, MOPOKIAEHHOM meMeHTOM —1,
paBHO:
1) 1; 2) 6eckoneyno muoro; 3)2; 4) 8.

11. B kakux W3 Ha3BaHHBIX TPYIII BCAKAs MOJIPYIINA SBJISETCS HOPMAIBHBIM JeTUTEIeM?
a) <5 | +>;
0) <R \{0}; - >;
B) MYJbTHIUTMKATHBHAS TPYIIa HEBBIPOXKICHHBIX KBAJPATHBIX MATPHIl BTOPOTO MOPSAKA C
JEHACTBATEIHLHEIMHI DJIEMEHTAMH;
T') MyJIbTHILTMKATHBHAS TPYIIIA [TOJICTAHOBOK TPEThEH CTEIIECHH S3.
1)a,06; 2)a,B; 3)B,1; 4)0,B.
12. B cuMMeTpuYecKOW Tpymre MOJICTAHOBOK TPETheH CTEMeHW Sz JUid TOACTaHOBKH

12 3 5
T=(3 1 2] 06paTHOI/I ABJIACTCA IOACTAHOBKA:
12 3 12 3 12 3 12 3
1) ; 2) ; 3) ; 4) :
2 31 3 21 13 2 2 13

13. TTopsmoK K1acca 2 B a[UIMTHBHOI TPYIIIE KIACCOB BBIYETOB IO MOIYIIO 8 <Zg,+> paBeH:
1)1; 2)2; 3)3; 4)4.

16. 9JIEMEHTbBI TEOPHUH KOJIEL]

1. B kakux u3 MNEPCUUNCIICHHBIX KOJICH €CTh ACIUTCIIN Hy.]'[f[?

a) <, +, - >
0) <27, +, - >
B) <Zg;*, - >

r) Komb110 kBasipaTHBIX MAaTpHI] BTOPOTO MOPSIKA C IeHCTBUTEIHHBIMU dJIEMEHTAMH.
1)a,0; 2)6,8; 3)B,r; 4)a,r.
2. B xakux U3 cneAyronmx Kojel HeT AeTuTenei Hyms?
a) <22+, - >
0) Koib110 MHOTOUJIEHOB OT X C IeNbIMH Kod(pHimeHTamu.
B) <Z17;%, - >
r) <Z16,F, - >
1)a,0,8; 2)0,8,1; 3)a0,r; 4)a,B,T.



3. [1oAKOJIBIIO B KOJIBIIE KBAJAPATHBIX MATPHI] BTOPOTO MOPSIIKA C IEIBIMU 3JIEMEHTaMH 00pa3yeT
MOAMHOKECTBO MaTpHIl BUJA:

o5 o ol el o

4. Uneanom B Kosblie Z[X] MHOTOYJIEHOB € HENBIMA KO3(D(HUIMEHTAMH SBJISETCS:

1) MHOXKECTBO 2 IIENBIX YUCET;

2) MHOKECTBO MHOTOWICHOB C MOJIOKHUTEIBHBIM CBOOOTHBIM WICHOM;
3) MHO>KE€CTBO MHOTOWJIECHOB C YETHBIM CTapIINM KO3 PUIIHEHTOM;
4) MHO’KECTBO MHOTOYJICHOB C HYJIEBBIM CBOOOIHBIM UJICHOM.

5. KOJ‘IBHO OTHOCHUTCIBHO O6BI‘IHI>IX OHepaHHfI CJIOKCHUA U YMHOXKCHHA o6pa3yeT MHO>XECTBO:
1) A={2k+1| ke Z}:
2) B={a+b~/3| a,beZ};
3) C={a+b¥/3| a,beZ};
4) D={a+b¥/2 | a,beZ}.

6. O6parumeivi B kombie Z[+/3 ]={a+b+/3|a,beZ} spusorcs uncna:
a) 1; 6)—1; B)2-+/3; 1)3-+/3.

1) Toneko a m B; 2) a,B,r; 3)a,0,8; 4)B,I,I.
7. I'maBHBII uaean, MOPOXKAEHHBIA YUCIOM 5 B KOJIbLE Z[\/§ ], conepxut yucno:
1) v/3; 2) 2++/3; 3)5-5+/3; 4)5+44/3.
8. I'maBubiii uznean (2) B koneue 2[ij={a+bi| a,pe?} cocrour us uucen suna:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a—2bi| a,beZ};
4) {4a+2bi| a,be2}.

9. Ha AuarpaMMe I10Ka3aHO OTHOHICHME BKIIIOUCHUSA MCXKAY pas3IMYHbBIMH KilacCaMM KOJICI.
YcTaHOBUTE COOTBETCTBUE:

OTBeThI:

- O0nacTH 1EeI0CTHOCTH,

- Kosplia rinaBHBIX H/1€aJI0B;
- DakTopHANBHBIE KOJIBIIA.

- EBKIMIOBEI KOJIBIA

17. KOPHU MHOI'OYJIEHA. JEJEHHUE C OCTATKOM
B KOJIBIHE MHOI'OYJIEHOB HA /I ITOJIEM

1. Kopaem muorounena f(X)=x-5x>+8x—4 sBiseTcs 9ucio:
1)1; 2)-1; 3)-2; 4) 4.

2. Octarok ot nenenns f(X)= x*-5x°+8x—4 ma x—2 paBeH:



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

3. U3BectHO, uto MHOTrowIeH f(X)=x*+4x3-2x?>~12x+9 mnpu nenerun Ha (x+3)? maér B ocratke 0.
Ero xopuem siisiercs uncno: 1) 3; 2)9; 3)-3; 4) 6.

4. MHOTOYWIEH HaUMEHBIICH CTENEHU C YHCIOBBIMH KO3((dUIIMEeHTaMu, UMEIOIUI ABYKPATHBIH
KOpeHb —1 U MpOoCTOM KOpeHb 1, paBeH:
1) x2x+2; 2) x*+x%x—-1; 3) x3+x%=x-1; 4) x3x*+x-1.

5. Ocratok ot jeneHus Muorowirena X +4x2—2x>-12x+9 na x+2 paBeH:
1)7; 2)-1; 3)6; 4)9.

6. HeromHOE 4acTHOE OT JIeJIeHHs MHOTOwIeHa X —3x°+x+5 Ha x—2 paBHO:
1) x2—x+1; 2) x3H2x%+x+3; 3) X3+2x2-7x+15; 4) x>+2x%+x-3.

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

8. Ctenens ocTatka oT Aenenus mHorounena f(X)=x%+5 Ha Xx?+Xx—1 MoKeT ObITH PaBHOIA:
1)5; 2)4; 3)2; 4)1.

9. Cymma ko3 durmentos Morounena f(x)=(3x*2-4x-1)'%° papmua:
1) 2100, 2) _2100. 3y _1: 4)1.

10. HauOospmmii 001U AeIUTENbs MHOIOWIEHOB
f(X)=(x-1)(x+2)%(x-3) u q(X)=(X+2)(x-3)?*(x+1) pasen:
1) x>x—6; 2) x*~1; 3) (x>x—6)% 4) x>+3x+2.

11. HauOospmmii 001U AeIUTENb, 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. Haumensblee o01iee KpaTHOE MHOTOUYJIEHOB
f(X)=(x-1)(x+2) 1 q(X)=(x+1)(x+2)? pasHo:
1) (x-1)(x+2)%; 2) (C-1)(x+2); 3) (*-1)(x+2)* 4) (x+1)(x-1).

18. MHOI'OYJIEHBI HAJ TOJIEM KOMIIJIEKCHBIX YA CEJI

1. OcTatok OT AeneHus MHOTOYJIEHA X*2x3+x-7 Ha x-i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

2. TIpousBeaenue KopHeit MHorounena x*+4x>-2x>~12x+9 pasHo:

1)6; 2)9; 3)-9; 4)-3.

3. Cymma KopHeit MAOTOUNEHa 4x°+ 1 2x*+x3+6x%+10x+3 paBHa:
1)-12: 2)12; 3)3; 4)-3.

4. Jln1  HOPMHUPOBAHHOTO MHOIOYJIEHAa HAWMEHBIIEH CTENEHH C  KOMILIEKCHBIMH
k03 huUIeHTaMu, UMEOIIEero KOpHH 1, 2, I, KO3hPHUIUESHT P X paBEeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HerI/IBOJII/IMI)IMI/I HazJ I10JIEM KOMIIJICKCHBIX YHUCEI ABJIAOTCA MHOTOYJICHBI:
1) 2x3+1; 2) x3+5; 3)x—1; 4) x17+2.



6. HopmupoBaHHBIE MHOTOWIEH HAaWMEHBIIEH CTETEHH C KOMIUIEKCHBIMU KO3 UIIMEHTaMHU,
MUMEIOIINI IBYKPATHBIA KOpeHb 1+, paBeH:
1) x?>=2(1+i)x+2i; 2) x*+2(1—i)x+2i+1; 3) x*-2ix*>-2x+2i+2; 4) x*-2ix*+2ix>—(2i—1)x+2i+2.

7. MHOro4ieH HauMEHbBIIEH CTEHEHH ¢ KOMIUIEKCHBIMH KO3((HUIMEHTAMU, UMEIOLIMA CBOUMH
KopHsiMu unciia O u i, paBeH:
1) x—i; 2) x*+ix; 3) x°—ix; 4) x*+i.

8. IlpuBenéHHOE KBaApaTHOE ypaBHEHHE, B KOTOPOM KO3 dHIMEHT mpu x paBeH —12i, a
OTHOIIIEHHE KOPHEN paBHO 2:1, ©MeeT BUL:
1) x*~12ix—32=0; 2) x*~12ix—18=0; 3) x’>~12ix—32i=0; 4) x*~12ix+32=0.

9. HamMeHbllee 3HAUeHHe TapaMeTpa @, NPH KOTOPOM KOPHH YypaBHEHHS X>+(a—3)x—3a=0
YIOBJIETBOPSIOT YCIOBUIO X, + X2 = 25, paBHO:
1) -6; 2) -5; 3) 4, 4) 4.

10. Yucna x1, x2 ABNSIOTCA KOPHAMM YpaBHeHHs Sx°+x+3=(. 3HaueHHe BHIPAKECHHUS i+i
X X
paBHO:
3 3 1 25
1) =; 2)——; 3)-=,; 4) —.
) 5 ) 25 ) 3 ) 3

11. Yncno xopreit ypaBHenus x°—6x*—20x?+14x—4=0 B moje KOMIUIEKCHBIX YHCET PABHO:
1)0; 2)5; 3)1,; 4)6.

12. Vpasuenne x°+2x°+4x*+4x3+5x2+2x+2=0 wumeeT NBYKpaTHBIA KOpeHb i. MHOXECTBO €ro
KOpHEH paBHO:
D) {i; -i; -1+i; -1-i}; 2) {i;1-i; 1+i}; 3) {-i;-1-1; -1+i}; 4) {i; -i; -1+i; 1+i},

19. MHOT OUJIEHBI HAJI TOJIEM JEMCTBUTEJIbHBIX YUCEJI

1. UmeeT X0Ts OBI OUH ﬂeﬁCTBHTeHBHBIfI KOPCHb MHOT'OYWICH:
1) x2-3x+5; 2) x+5x%x+9; 3) x’+x+1; 4) x>—6x+9.

2. Muorownen f(x)=x3+3x>+x+3 umeeT MHUMbII1 KOpeH» i. Ero ocTanbHble KOPHH PaBHBI:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma JIeiiCTBUTENBHBIX KOpHEH MEOTOUNEHA 2x ' —7x3+17x%—] 7x+5, NIMeIomero KOMIIEKCHBIH
KopeHb 1-2i, paBHa:

3 5 3 5

1) —=; 2) =; 3) =; 4) ——=.

) 2 ) 2 ) 2 ) 2

4. HerI/IBOJII/IMBIMI/I HaJg ITOJIEM )IGfICTBI/ITG.]'IBHBIX YHUCECII SABJISIFOTCA MHOTI'OYJICHBI:

1) x2+3x+5; 2) 2x°-3x%+1; 3) 5x—4; 4) 7.

5. OcraTok ot Aenenus MHorowteHa x*+x°-3x*~4x—1 ua maorounen x°+x?—x—1 paBeH:
1) 2x*43x+1; 2) 2x2-3x—1; 3) 2x2-3x-1; 4) 2x3-3x+1.

6. HemomnHoOe yacTHOE OT JieieHnst MHOTowIeHa 3x°—2x?+x+2 Ha MHOTOWIeH x°—x+] paBHO:
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOrouIeH HauMeHbIIEeH CTEeNeHU ¢ AeMCTBUTEIbHBIMU KO3 PUIIMEHTaMU, UMEIOIIUNA KOPEHb
2, paBeH:
1) x24x+5; 2) x*+4x-5; 3) x>4x+3; 4) x>—4x-3.



8. HopMupoBaHHBIII MHOTOWJIEH HAaUMEHBUIEH CTENEHH C JACHCTBUTENBHBIMU KOA(PPHUIMEHTaAMH,
HUMEIOIINI IBYKPATHBIA KOPEHB I, paBeH:
1) x2+1; 2) x%-1; 3) x*1; 4) x*+2x2+1.

9. MHOTO4JIEH HAMMEHBIIIEH CTENICHN C ACUCTBUTEIBHBIME KO3 UIIeHTaMu, UMetoIui KopHu 0
u i, paBeH:
D) x3+x; 2) x°—x; 3) X3H+x%x+1; 4) x2x+1.

10. s HOPMHUpPOBAHHOTO MHOTOWICHAa HAWMEHBIIEH CTENEHU C JACHCTBUTEIbHBIMU
koo urmenTamMu, umeromero kopuu 1, 2, 1+i, koo uiment npu x° papen:

1) -5; 2)-8; 3)4; 4) 10.

11. Pa3noxenue mMuorouneHa f(X)=2x*—7x3+17x°-17x+5 Ha HenpHBOIMMBIC HAX | MHOXHTEIH
COZIEPKUT MHOTOUJICH:
1) 2x2-3x+1; 2) x>-2x+5; 3) x>-2x-5; 4) 2x°+3x—1.

12. [IpuBoaumMbIMK HaJ R MHOTOWIEHAMHU SIBJISIFOTCS:
1) x>x-3; 2)x+9; 3) x1%+x+1; 4) 2x3+x?>=x-2; 5) x*+x+1.

20. MHOT'OYJIEHBI HA/I ITIOJIEM PAIIUOHAJIBHBIX YU CEJI

1. Cpennee apudmeTnyeckoe EIbIX KOpHEH ypaBHEHUS x—5x2+8x—4=0 paBHO;
5 4
1)1, 2)2; 3) =: 4) —.
)1 2)23) 21 4) 3

2. CymMMa 1esbIX KopHeii ypaBHeHns x*+4x°-2x?—12x+9=0 pasna:
1) 4; 2)-4; 3)-2; 4) 2.

3. [Ipou3BeneHne pauroHalIbHbBIX KOPHEN YpaBHEHHS x3+5x%+3x-9=0 paBHO:
1) -6; 2)6; 3)9;4)-9.

4. HenpuBoumbiMu HaJ Q SBISIOTCSI MHOTOUJICHBI:
a) 7xB+2x*-16x3+4x-10;
6) 4x3+x+5;
B) X>—7x+30;
r) x>+7x-30.
1)a06; 2)6,8; 3)0,r; 4)a,B.

5. Llenble KOPHU UMEET MHOTOYJIEH:
1) X3—X2—%x+%; 2) 12x%—4x2-3x+3; 3) 6x25x+1; 4) 2x-3.

6. He umeet OeJIbIX KOpHeﬁ MHOTOYJICH:
1) 3x2-2x—1; 2) 4x34x%>=x+1; 3) 9x>—6x+1; 4) 3x+9.

7. HpI/IBOI[I/IMBIMI/I Hazjg Q ABJIAKOTCA MHOT'OYJICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*+3x+5; B) x>~6x-2; T) 4x>+x+5; 1) x>+1.
1) a,6; 2)6,8; 3)B,r; 4) 1.

8. 3Hauenne Muorounena f(X)=(x—1)?3°-5 mpu x=1 pasHo:
1) 22°-5; 2) 5; 3) -5; 4) -12°-5,

9. CBoGomHsI yieH MHorounena f(x)=(3x2—4x—1)1% pagen;
1) 1; 2)-1; 3) 2100, 4) 2100,



10. TToka3aTens KpaTHOCTH KopHs 2 MHorowneHa f(X)=x"-5x*+7x3-2x?+4x—8 paseH:
1)1; 2)2; 3)3; 4)4.

21. PACILIMPEHUSI ITOJIEN

1. AHF€6paI/I‘-IeCKI/IMI/I Haa IMOJIEM pallMOHAJIbHBIX YHUCCII SABJIAFOTCA:
D1, 2)i.3)m 4)e.

2. MUHMMAJTbHBIH MHOTOWIEH Yuclia o=1—1 HaJ| MoJieM parMOHAIBHBIX YHUCEIT PABCH:
1) x%+1; 2) x2-2x+2; 3) x2+2x+2; 4) x*+2x—2.

3. CreneHs ymncna O(,:].—i Haza IMOJIEM pallMOHaJIbHBIX YKUCCIl paBHA:
1)1; 2)2; 3)0; 4)3.

4. TIpoctoe anredpanueckoe pacmuperne Q(1—1) cocTout u3 uncen Bujia:
1) a+b(1-i), a,b €Q;
2) a+b(1-i), a,beR;
3) a+bi, a,b €Q;
4) a+bi, a,b €Q.

5. CreneHs yncna OL:].—i HaJl I10JICM KOMIIJICKCHBIX YHUCCJI paBHA:
1)0; 2)1; 3)2; 4)3.

6. CrerneHb 4ucia o= /2 +i HaJl 10JIeM PAIHOHATBHBIX YHCEI PABHA:
1)1; 2)2; 3)3; 4)4.

7. IIpocToe anredpandeckoe paciiupeHue Q(\/E +i) COCTOMT M3 YHCes BUA:
1) a+b(+/2 +i), a,b Q.
2) a+b(~/2 +i) + (/2 +i)?, a,b,ceQ.
3) a+b(/2 +i) + c(V/2 +i)2+d(V/2 +i)3, a,b,c,d Q.
4) a+b(/2 +i) + c(V2 +i)+d(V2 +i)3+(V/2 +i)*, a,b,c,d,f Q.

8. MuHNMaIbHBIA MHOTOYIEH YHUCIIA OL= \/E +i HaJ IIOJIEM Q pallnOHAJIBHBIX YHUCCII pPABCH:
1) x*2x%+1; 2) x3-2x%49; 3) x*2x2-9; 4) x*-2x%+9.

9. CreneHp uncia o= /2 +i HaJ[ TI0JIEM JIEHCTBUTENLHBIX YMCEN paBHA:
1)1; 2)2; 3)3; 4)4.

10. Crenenb uncina o= v2 +i Haj m0IEM KOMIUICKCHBIX 9HCEI paBHa: 1) 1; 2)2; 3)3; 4)4.

11. YtoOb1 yOpaTh UppaliioHaIbHOCTh B 3HAMEHATENE qpoou , HAJI0 YMHOXUTb YUCIUTEIND

1
3{/5 +1
Y 3HAMEHATENh IpoOU Ha YHCIIO:

1) §/2-1; 2) ¥4 +3/2+1; 3) /432 +1; 4) /4232 +1.

1 1 1 1 1 .
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1) J6-1; 2) J6-+2; 3)5; 4) J5-+2.

13. Pa3pemnMbl B KBaJApaTHBIX paJUuKaIaX YpaBHEHHUS:
D) x3-1; 2) x3-2x—1; 3) x*+3x+7; 4) x>-5x+1.

12. Cymma

14. Hepa3pemmmo B KBaJIpaTHBIX paJiKanax ypaBHEHUE:



15.

1) x3-5x+2; 2) x3-5x—1; 3) x3+1; 4) x3+2x-3.

Ha agarpaMMe€ II0Ka3aHO OTHOIICHHUE BKIOYCHHA MEXKAY HCKOTOPBIMU YHCIOBBIMU

MHO>KECTBaMU. Y CTAHOBUTE COOTBETCTBUE:

OTBETHI:

— MHO>XECTBO BCEX alIreOpandecKux YHCelr;
— MHOKECTBO BCEX JECHCTBUTEIBHBIX YHCENT;
— MHO>XECTBO BCEX pallMOHAIBHBIX YHCEIT;
— MHOKECTBO BCEX KOMIUIEKCHBIX YHCEII.

Kpurepum ouleHKH TecTa:

10.

11.
12.

=

Kaxnoe 3ananue tecra oneHnBaeTcs B 1 Oai.

2. UrtoroBas oOleHKa 3a BeChb TECT COOTBETCTBYET MPOLICHTY IPaBUIBLHBIX OTBETOB II0
OTHOILICHHIO K O0IIEMY YHCITy BCEX BOIPOCOB B TECTE.

3. OrueHka 3a TeCT CYUTACTCS TIOJIOKUTEIILHON, €CITH CTYACHT OTBETHII MPABHILHO HE MEHEE, YeM

Ha 60% BOIIPOCOB TecTA.

6. Tunosoe xoumponvHoe 3adarnue na smane popmuposanus YK-1, I1K-1, I1K-3:

Bomnpocs! k 3k3ameny 1

BrickasbiBanus. Onepannu Haj BbICKa3bIBAHUSMU.

@®opMysbl JIOTUKU BBICKa3bIBaHUN. PaBHOcHIbHBIE (opMyiibl. OCHOBHBIE PAaBHOCHIBHOCTH
JIOTUKH BBICKA3bIBAaHUM.

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU M UX CBOWCTBA.

Onpenenenue npenukara. Onepanuu Haja npegukaraMu. O61acTb HCTUHHOCTH MIpeInKara.
Jlormueckue onepanuu CBSA3bIBAaHUS KBAaHTOPOM OOIIHOCTH M KBAaHTOPOM CYILIECTBOBAaHUS Ha
MHO’KECTBE IPENNUKATOB. PAaBHOCMIIBHOCTH JIOTMKH IPEIUKATOB, CBSI3aHHBIE C IIPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMaTHYeCKHX YTBEPXKACHUHW Ha s3bIKe JIOTMKM npeaukaroB. OOpaTtHas u
MIPOTUBONOJI0XKHAs TeopeMbl. HeoOXoaumoe U 10CTaTOYHOE YCIOBHUSL.

buHapHOe OTHOIIEHHE MEXAy »3JEMEHTAaMH MHOMECTB; CIIOCOOBI 3aJaHus OMHAPHBIX
otHomeHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHoe oTHOIIEHHE HA MHOXECTBE; CBOMCTBAa OMHAPHBIX OTHOILIEHUH.

OTtHomeHne 3kBUBAJICHTHOCTH. Kitacc 3kBMBaNeHTHOCTH. PAaKTOP-MHOXKECTBO.

Paz6uenne MHokecTBa. CBsI3b OTHOIIEHUS HSKBUBAJIEHTHOCTH, 33/IaHHOTO HAa MHOXECTBE, C
pa3bHueHueM 3TOro MHOXKECTBA.

OTtHoleHue nopsiaka. YnopsaoueHHble (CTpOro, HECTPOTO, YACTUYHO, TUHEITHO) MHOXKECTBA.
Yactuunoe  oroOpaxkenue. OroOpakeHwe; BUAbI  OTOOpakeHHH  (CIOPBEKTHBHOE,

WHBEKTUBHOE, ONEKTHUBHOE).



13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

26.

27.

28.

29.
30.

O6parnoe oroOpaxenue. HeobOxomgumMoe W JOCTAaTOYHOE  YCIOBHE  OOpPaTHMOCTH
OTOOpaKCHHUI.

Kommnozumust oToOpakeHuil 1 ee CBOMCTBA.

bunapusbie anredpanyeckue onepanuu. CBoiicTBa OMHAPHBIX OINEPALUil.

Onpenenenue rpynnsl. [Ipumepst rpynm. [IpocTeliniie cBOCTBa PyMIIbI.

Onpenenenue noarpynmsl. [Ipumepsl noarpynn. Kpurepuii moarpymnmsl.

Ompenenenue Koibla; npuMepsl kojen. Kombio nensix uucen. OTHOLIEHUE CPABHEHHS B
KOJIBLIE LIEJIBIX YHCEIT; KOJIBIIO KJIACCOB BHIYETOB.

[Ipocreiimue cBoiicTBa Kozel. [loakonpiio qjanHoro koibua. Kpurepuit noakoibua.
Omnpenenenue nois. [Ilpumeps! mosneit; npuMep HEYUCIOBOTO KOHEUHOTO MOJSL.

IIpocreiimme cBOKWCTBA MOJIEH.

[Toanose. Pacupenue nomus. YnopsIo4eHHbIe OJIA.

I'omomopdusMbl 1 UI30MOPPHU3MBI TPYII, KOJIEI] U MOJIEH.

AKCHOMBI MHOXKE€CTBA HATypaJIbHBIX yKcel. [I[puHiun MaTeMaTnyecko HHAYKIIUH.
[TocTpoenue nonst C, sSBIAIOMIETOCS PACIIUPEHUEM TOJSI IEUCTBUTENBHBIX 4Kcel R, u ero
MUHHUMAJIBHOCTb.

Anrebpanyeckas ¢popMa KOMIUIEKCHOro yucia. Omnepanuu HaJl KOMIUIEKCHBIMU YHCIaMH B
anredbpandeckoii popme. M300paxeHre KOMIJICKCHBIX YHCE Ha KOMIUIEKCHOU MIIOCKOCTH.
Tpuronomerpuyeckas popmMa KOMIICKCHOTO YHCIIa. YMHOKCHHUE U JICIICHHE KOMIUICKCHBIX
YHUCEeJ, 33/IaHHBIX B TPUTOHOMETPUUECKOU (POopMe; X reoMeTprdecKasi HHTepIpeTalys.
KopHu n-o¥i cteneHu M3 KOMIUIEKCHOTO uucia. ['eomeTpuueckoe n3oOpakeHue KOpHEW Ha
KOMIUIEKCHOM TIIOCKOCTH.

Kopnu u3 enununpl. CBOMCTBa KOpHEH 7-OU CTENEHU W3 €IUHUIIBL.

[lepBooOpazHble KOPHU 1-0M CTENEHU U3 eINHULBL. TeopeMbl 0 IepBOOOPa3HBIX KOPHSX.

Yucaossle 1oJI1. MUHUMAaIbHOCTD I1OJIS pallnOHAJIBHBIX YHUCCII.

Kpurepuu olleHKH 0TBETA HA YK3aMeHe:

1. Dk3ameH mnpoBoauTCs B (QOpME HMTOrOoBOro Tecta Ho Marepuainy [-3 ro paszaenos
JAMCIUIUTUHBI (TUIaKTHYECKHEe eAUHUIBI 1-8).

2. K Tecty momyckaroTcsi CTYJEHThI, OTYUTABIINECS IO 00EUM KOHTPOJIbHBIM pabotam, N/13

1 TEPMHUHOJIOTMYECKOMY ONpocy He MeHee, yeM Ha 60 % Ho KaKJIoW W3 MepeurclIeHHbIX

hopm.

Kaxnoe 3amanue Tecta orieHuBaercs B 1 6asu.

Hrorosass OIEHKAa 3a BECh TECT COOTBETCTBYET IIPOLIEHTY IIPaBUIBHBIX OTBETOB IIO

OTHOIIICHHIO K O0IIEMy YHCITy BCEX BOIPOCOB B TECTE.

3. OreHKa 3a TECT CUMTAETCS TOJIOKUTEIBHOM, €CIIM CTYACHT OTBETHJI IPAaBWIBHO HE MEHee, 4YeM
Ha 60% BOIMPOCOB TeCTA.

4. OT UTOroBOr0O TECTa OCBOOOXKIAIOTCS CTYCHTHI, HaOpaBIue 1Mo peUTHHry He MeHee 60%.

S



7. Tunosoe konmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

Conep:xkanue
UMO2080ii KOHMPOIALHOU padomul no anzeope (4 cemecmp)

CTyIeHT IOJDKEH YMETh:

8bINOIHAMb ONEPayUU HA0 MAMPUYAMU,

onpeoenams pane Mampuybl,

BbIUUCTIAMD Onpedeumend K8AOPAMHOU MAMpPUuybl PAZHbIMU CROCOOAMU,

BLIUUCTIAMD OOPAMHYIO MAMPUYY PAZHBIMU CNOCOOAMU,

NPOBOOUMDb UCCNIEO08AHUE HA COBMECTHOCTb CUCTEMbL TUHEUHbIX YPAGHEHUI U Peulams ux
pasnuunbiMu memooamu (Mmemooom I aycca, mampuynvim memooom, memooom Kpamepa);
onpeoenams JUHENUHYI0 3a8UCUMOCb U HE3ABUCUMOCb PA3TUYHBIX CUCEM 8EKMOPO8;
onpeodenams OA3UC U PaAHE KOHEYHOU CUCMEMbL 8eKIMOPO8;

OONONHUMb TUHEUHO HE3ABUCUMYIO CUCIEMY BEeKMOPO8 SEKMOPHO2Z0 NPOCMPAHCMEd, He
asnaowyrocsa bazucom, 0o basuca;

onpeoenams pasmepHoCmb U OA3UC nepecederus U CyMmbl HOONPOCMPAHCIE,

8bINOIHAMb NPOYECC OPMOLOHAIUZAYUU NPU NOCMPOEHUU OPMO2OHATLHO20 ba3uca,
onpeodenams pasMepHOCMb U HAX00UmMb  OA3UC  OPMOSOHATLHO2O OONOJHEHUs K
HOONPOCMPAHCMBY KOHEUHOMEPHO20 e6KIUA08A BEKMOPHO20 NPOCMPAHCMEA,

Haxo0umov 6 K.M. eBKIUO0BOM  NPOCMPAHCMEE  OPMOSOHANLHYIO — NPOEKYUuro U
OPMOCOHANILHYIO COCMABIAIOUWYIO BEKMOPA OMHOCUMENbHO NOONPOCPAHCNEA,

HAxXo0ums Mampuyy JuHetiHo20 onepamopa 8 PuUKCUpo8aHuom basuce;

Haxooums ob1acms 3HauveHull (06pasz) u pawe, A0po u Oeghekm JNUHENHO20 onepamopad,
3a0aHHO20 8 HEKOMOPOM ba3zuce Mmampuyel,

Haxooums coOCMeeHHble 3HAYEHUsI U COOCMBEHHble BGeKMOpbl JUHEUHO020 Onepamopd,
3A0aHHO20 8 HEKOMOPOM bazuce mampuyeu.

HToroBasi KOHTPOJIbHAA PadoTa COCTABJSAETCS M3 THIOBBIX 3a/JIaHMH, BKJIIYEHHLIX B

cJIeAVIOLHE NPOBEPOYHbIE PA0OThI:

1.
2.
3.

KonTtponbHas padora Nel;
N3 2-ro cemectpa;
KontponbHas pabora Ne2.

Kpurtepuu onieHKM KOHTPOJLHOH PA00ThI:

1.
2.

[TpoBoauTcs B hopme MPOBEPOUHOM ayTUTOPHOI pabOTHI.

Kaxnoe 3amanue paboTel orieHuBaeTcs B 1 0ajut; mpu JOMYIICHHBIX OMIMOKAX OLEHKA 3a
3a7laHue CHUKAeTCH.

[Ipy oneHMBaHUM 3aJaHUsl YYUTHIBAETCS AKKYpaTHOCTh OGQOpMIIEHHS U MOApOoOHOE
OIHMCaHNE XO/a PEIIECHNUS CO CChIJIKAMU HA COOTBETCTBYIOIUI TEOPETUUECKUI MaTEpHall.
Nrorosas orenka 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY TMOIYYSHHOTO CYMMapHOro Oasura
M0 OTHOILIEHHIO K MAaKCUMAJIbHO BO3MOKHOMY YHCITy OalioB.

[NonoxuTensHON cunTaeTcs oueHka 3a paboty He meHee 60%. IIpu oTpuatenbHON OlLCHKE
CTYZIEHT NePENUCHIBAaeT paboTy 3aHOBO (JPYroil BapHaHT).

PeiitunroBsiii 6ast 3a MOBTOPHOE HaNKMcaHue paboThl HE MOXKET ObITh OombIre 75 %.

OT UTOTrOBOM KOHTPOJIBHON pabOThl OCBOOOXKAAIOTCS CTYAE€HThI, OTYMTABIINECS 110 00EUM
KOHTPOJIbHBIM paboTaM, BceM M/I3 1 TepMHUHOIOTMUECKOMY ONpOCY HE MeHee, yeM Ha 60
% 1o Ka)kJ10¥ U3 NMEePEeUnCIeHHbIX hopM




8. Tunosoe xkonmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

Bomnpocs! k 3k3ameny 2

1. Tlomyrpynmnel. Monouasl. O0001IEHHBIN 3aKOH aCCOLMATUBHOCTH IS MTOJIYTPYIIIL.

2. T'pynma mojactaHoBOK Ha MHOkecTBe M. CuMMerpuyeckas rpymma n-oil cremeHu (Sp).

Teopema Koanu.

3. Tlopsimok sjeMeHTa TpYMIbI; €ro CBOWCTBA. TeopeMa O CTENeHSAX 3JIeMEHTa KOHEYHOTO

MOPSAJIKA U €€ CIIE/ICTBUE.

4. lluxnuyeckue rpynmbl. M3oMophusM OECKOHEUHBIX HMUKIMYECKHX TPYII; H30MOPPH3M

KOHEYHBIX LIUKJINYECKUX IPYII OJHOTO MOPsIIKa.

5. OrtHoleHue cpaBHEHUS 10 MOATPYIIE U €ro cBolcTBa. [IpaBble U JIeBble CMEXKHBIE KJIACCHI 10

MOATPYIIIIE.

6. Teopema Jlarpanka u ee CJIeICTBHS.

7. Hopmanbnble nenutenu rpynmnsl. Kpurepuii HopmanbHOTo fenutens rpymmbl. @akTop-rpymmna.

8. T'omomopdusmel rpynn. Aapo romomopduszma. TeopeMsl 0 TOM, YTO AP0 roMmoMopdusmMa @

TPYIIIbI (G ,*) B rpymny (H ,o) sBIseTcs moArpynmoil ¥ HOPMATBHBIM JAETHTENeM TPYIIIBI

G, ).

9. Teopema 00 snmMoOp(hr3Max rPyIIIL.

10. Uneanst kombiia. OTHOIIGHHE CpaBHEHUS MO ujeary. DakTop-Koibio. Teopema 0 TOM, 4TO

muokecTBo K | BCEX KJIacCOB BbIUETOB Kouiblla K 10 uzaeany | sSBiIseTcst KOJIbLIOM OTHOCUTEIBHO

onepanuii @ u &.

11. Tomomopdu3mer koner. SAapo romomopdusma. Teopema 06 snumopdu3max KoJerl.

12. Xapakrepuctuka Koinbia. [lome yacTHBIX 00nacTH nenocTHOCTH. TeopeMa O CyIiecTBOBaHUU

T0JIL YACTHBIX JUIsl 00JIACTH LIETOCTHOCTH.

13. Koo riaBHbIX uaeanoB. PakTopHaTIbHOCTh KOJIbIIA TTIaBHBIX UIIEAJIOB.

14. EBknuoBel Kojibla. Teopema O TOM, 4TO €BKJIMJOBO KOJIBIO SIBISETCS KOJBLIOM TIJIaBHBIX
UJIEAIIOB.

15. Kos1p110 MHOTOUJIEHOB OT OZHOM NepeMEeHHON HaJl MPOU3BOJIbHBIM KOMMYTAaTUBHBIM KOJIBIIOM.

16. /lenenrie MHOTOWIEHa Ha ABy4JieH x-a . Teopema bezy. Cxema ['opnepa.

15: Kopan MHorousnena. Teopema 0 4MCIlIe pa3jIMYHBIX KOPHEH MHOIOYIEHA A-OM CTENEHU Haj
00J1aCThIO 1IETOCTHOCTH.

16. Anrebpanueckoe 1 pyHKIIMOHATBHOE PABEHCTBO MHOTOUYJICHOB.

17. MHorousieHsl Haj nojeM. Teopema o AeeHUH C OCTaTKOM B KOJIbII€ MHOTOWIEHOB HaJl IIOJIEM.

18. Anroput™m EBKimma B KoJiblle MHOTOWICHOB Ha mosieM. HOJl 1ByX MHOTOYJICHOB B KOJIBIIC
MHOTrowIeHOB Haj mmoneM. CoiictBa HO/I.

19. HenpuBonumeble Hajl JaHHBIM I0JIeM MHOTO4YiIeHbl. CBONCTBA HENPUBOIMMBIX HAJ TOJEM
MHOro4JeHOB. Teopema O pa3NOKEHMM MHOTOWIEHAa HAJX IIOJEM B IIPOU3BEJIECHUE
HENPUBOJUMBIX HaJl JAHHBIM I10JIEM MHOTOWIECHOB.

20. IIponsBoaHass MHOTOYJIEHA HAJ| ITOJIEM HYJIEBOW XapaKTepuCcTUKU. KpaTHOCTh HEMPUBOIMMBIX
MHOKHUTEJIEN MHOTOWJIEHA U €r0 TPOU3BOIHOM.

21. MHOTOUJIEHBI OT HECKOJIBKUX MepeMeHHbIX. OTHOPOAHbIE MHOTOUIEHBL. JIekcukorpaduueckoe
pacrojoKeHNE HEHYJIEBBIX YWIEHOB MHOTOUJIEHA.

22. CuMMeTpHUYeCKHEe MHOTOWIEHBI. JIEeMMBI O CHMMETPUYECKHX MHOTOYJICHAX.

23.OcHOBHasl TeopeMa O CHMMETPHYECKHMX MHOrowieHax. [IpakTHyeckuii croco0 BBIpaKECHUS
CUMMETPUYECKOTO MHOTOWJIEHA Yepe3 AJIEMEHTapHbIE CHMMETPUYECKHE.

24. MHoTO4IEHBI HaJl TT0JIEM KOMIUIEKCHBIX yucell. OCHOBHAs Teopema aireOpbl U €€ CIICACTBHUS.

®opmyisl Buera.

25. MHorowIeHs! Ha/l IOJIeM JIeHCTBUTENLHBIX YUCEN U UX CBOMCTBA.

26. Pemenue ypaBHeHMH 3-eif cremeHu. MccrnenoBaHue HEMONMHOTO KyOMYECKOTO ypaBHEHHS C



JeWCTBUTENEHBIMU KO3 (UIICHTAMH.

27. Meton ®eppapu [yisi penieHus: ypaBHEHUH 4-01 CTETICHHU.
28. llenble u panMoOHAIbHBIC KOPHU MHOTOYICHA C pallMOHAIBHBIMU KO3 dunmenTamu. Kpurepuii

HEMPUBOAUMOCTH DU3CHIITEITHA

29. AnrebpanuecKuil HaJ| MOJIEM 3JIEMEHT M €0 MHHUMAIIbHBI MHOTOYJICH.

30. ITpocToe anredpanveckoe pacIMpeHUE MOJIS U €r0 CTPOCHHUE.

31. OcBoOOXIeHNE OT AIreOpandecKoi UPPAITMOHAIBHOCTH B 3HAMEHATEIIE IPOOH.

32. Pa3pemuMoCcTh ypaBHEHUN B KBAJAPATHBIX paJUKAIaX HAJl MOJEM PAMOHAIBHBIX YHCEN H

=

3aJ1a4M TEOPUU T€OMETPUUYECKUX ITOCTPOCHUM.

Kpurtepnu olleHKH 0TBeTa HA IK3aMeHe:
DK3aMEeH MPOBOJIUTCS MO OMJIETaM, B KOTOPBIE BKJIFOUEHBI 10 JIBA BOIIPOCA U3 IPOTPAMMBI.
IIpu oleHMBaHUM OTBETa YYUTHIBAETCS: MPABUIBHOCTH (DOPMYIUPOBOK; YCTAHOBJICHHE
B3alMOCBS3U TEOPUHU U IPAKTHKHU; COAEPKATEIBbHOCTh U apryMEHTHUPOBAHHOCTb, ITOJIHOTA U
CTPYKTYpHasi JIOTMYHOCTh OTBETA; IIIyOMHA 3HAHUI BOIpoca.
[Ipn nomymieHHbIX OMIMOKAX M HETOYHOCTSIX B (OPMYJIHMPOBKAX ONpPEICICHUNA U
JI0Ka3aTelbCTBAX TEOPEM OLICHKA 32 OTBET CHUIKAETCS.
K sKk3ameHy IOIMyCKaroTCsl CTYIEHTHI, OTYUTABIIAECS MO OOEMM KOHTPOJIBHBIM paboTaM U
BceM UJ13 He menee, uem Ha 60 % 1O KaXKJ0 U3 MEPEUUCICHHBIX (HOPM.
CryneHT, claBIIMN YCIENIHO KOJUIOKBUYMBI 110 HEPBBIM JBYM pasjenaMm 3-TO ceMecTpa U
OTYMTABUIMHCSA 110 00EUM KOHTPOJBHBIM paboTaMm, 10 KEJTaHUI0 MOXKET ObITh OCBOOOKICH Ha
9K3aMEHE OT IEPBOro BOIpOca OHIieTa C BHICTABIEHUEM 3a 3TOT BOIIPOC OLIEHKU 10 PEHTHHTY.
Crynenrtsl, HaOpaBmue 1o pedtuHry He MeHee 60%, MO MX JKEIaHUIO MOTYT OBbITh
OCBOOOKIEHBI OT CAAYU IK3aMEHA C BHICTABJICHUEM OLEHKU IO PEUTUHTY.

YpoBHU cHOPpMHUPOBAHHOCTH KOMIIETEHIUI B PAMKaX AUCHUIIJINHbBI
1 kypc, 1 cemectp:

YpoBuu chopMHUpPOBAHHOCTH
KOMIIeTEeHIIMIi.

OcHOBHbBIE PU3HAKH YPOBHA

HOpOFOBLIf/'I - HaxoJuThb PC3YJIbTAThI onepam/lﬁ Haa MHOXCCTBaMH,

IIpu BeIMoNHEHNH 3a1aHU BCceX (POPM KOHTPOJIS CTYACHT

JIEMOHCTPHUPYET 3HAHHUE:

- ONIpeneNeHni JIOTUYECKHUX oreparnuii Hajl
BBICKa3bIBAaHUSIMU;

- ONpEIENIeHNH onepanuil HaJl MHOKECTBAMU;

- ONpEeNeNeHUH CBOMCTB OMHApHBIX OTHOLICHWM Ha
MHO>KECTBE;

MPOSIBIISIET yMEHHe:

- CTPOMUTH TaOMUIBI MCTMHHOCTU Ui (DOPMYN JOTMKH
BBICKA3bIBaHHU;

WJUTFOCTPUPOBATH PE3YJbTAThI ONEpaIuii U OTHOIIEHUE
BKJIIOYEHUSI MEXJYy MHOKECTBAaMH Ha JuarpaMmax
Ditnepa-Benna

- 3aIUChIBaTh MaTeMaTHUYECKUE YTBEPKACHUS, HA SI3bIKE
JIOTUKHW TOPEAUKATOB, BO3MOXHO [JOITyCKasA IIpHU 3TOM
OIIMOKY HEMPUHIIUITHAIBHOTO XapaKTepa;

- ompeneniarb 1no o0pa3lly CBOMCTBA  OWHApHBIX
OTHOILEHUH, 33JIaHHBIX HA KOHEUHBIX MHOKECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIHOOYHO, OCHOBHBIE
anrebpel  (Tpynmbl, KONbLIA, TOJNS); TMPUBOAHUTH




IIpUMEPBI IPYILI, KOJIELL, ITOJIEH;

- ONpeAeNiaTh BUJ 33JaHHOTO 0TOOpakeHus ((PyHKITHN);

- BBINOJIHATH JICHCTBHUS HAJ KOMILICKCHBIMH YHCIaMHU
Kak B aireOpanyeckoi, Tak U B TPUTOHOMETPUUYECKON
opme;

[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OAJIOB CTyAEHTa cocrasiser or 60 mo 75

0ayIoB

bazosrIit

[Ipu BeIMONIHEHNH 3aaHHI BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OIpeaciieHUuH JIOTMYECKUX onepauui HaJ
BBICKa3bIBAaHUSIMU;

- OIpEeACIICHNU olepaluui HaJ MHOKECTBAMM;

- OIpeACIICHH CBOWCTB OWHApHBIX OTHOUIEHWUH Ha
MHOXKECTBE M OTIUYHTEIBHBIX OCOOCHHOCTEH rpados
OMHApHBIX OTHOIIEHUH, 00JaJaloMKNX YyKa3aHHBIMU
CBOMCTBaMH;

IIPOSIBIIIET YMEHHeE:

- CTPOWTH TaOJIUIBI WCTHHHOCTU Ui (POPMYI JIOTHKH
BBICKa3bIBAaHUM;

- HaxoIuTh pPE3yJbTaThbl ONEpaluil HajJ MHOXECTBaMH,
WJUIIOCTPUPOBATh PE3yibTaThl ONEpalii U OTHOLICHHUE
BKJIIOUEHUSI MEXJIy MHOXECTBAaMM Ha Juarpammax
Diinepa-BeHHa;

- 3amnMchiBaTh MaTEMaTHUECKHUE YTBEP)KIEHUS, Ha S3bIKE
JIOTUKH TIPEAMKATOB, BO3MOXHO JOIIYCKas IpPU 3TOM
HEKOTOPBIE HETOYHOCTH;

- (dopMyaHpoBaTh TEOPEMBI, HUMEIoLIe BUJ
001IIeyTBEPAUTEIIHLHOTO " 001Ie0TPUIIATETEHOTO
CYXKIECHUU CO  CIOBAMU  «HEOOXOIUMO» U
«JIOCTATOYHOY;

- ompeneniTb  CBOWcTBa  OWHApHBIX  OTHOLICHHUH,
3aJlaHHBIX Ha KOHEYHBIX MHOXXECTBAX M Ha MHOXXECTBE
JeMCTBUTENBHBIX Yncen R, BbIIENATh cpein OMHApHBIX
OTHOIIEHWH OTHOIIEHHUS HKBUBAJIEHTHOCTH, BO3MOXKHO
JIOIyCKasi IIPU 3TOM HEKOTOPBIE HETOYHOCTH;

- OIpenenaTh BUJ 3aJJaHHOTO OTOOpakeHus ((pyHKIMM);

- ONpeneNaTh CBOWCTBAa OMHAPHBIX ONepaluil Ha JaHHOM
MHOJKECTBE, Yy3HaBaTb OCHOBHbIE anreOpsl (TpymIbl,
KOJbIla, TOJIs); NMPUBOAUTH MPUMEpPHI T'PYIH, KOJell,
MOJIEH;

- BBINOJHATH JEHCTBHUS HaJ KOMIUJIEKCHBIMH YHCIAMHU
KaK B aireOpanyeckoi, Tak U B TPUTOHOMETPUUYECKOH
(opme;

[IOKa3bIBAET BJIAJCHHE:

- HaBbIKAaMU MPUMEHEHHS T[OJIYYEHHbIX 3HAHUH W
YMEHUH TpH pelIeHHH THUIOBBIX anredpanvyeckux
3a/1a4.

[Io wuroram OalIbLHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTyZEHTa cocTaBiseT oT 75 go 87

6aJuIoB

TloBEbIIIEHHBIN

[Tpu BEIMONTHEHNM 3aAaHi BCeX ()OPM KOHTPOJISI CTYACHT




JEMOHCTPHUPYET 3HAHHUE:

- OmpeaeyieHui JIOTHYECKUX onepanui Haxg
BBICKa3bIBaHUAMMH, HpOCTef/'IH_II/IX 3aKOHOB JIOTUKHA
BBICKA3bIBAHUN (mpoTuBOpeUwsl, HCKIIOYEHHOI0

TPETHEr0, KOHTPAIIO3ULIUH U JIP.);

- ONpeNesieHUH omepauui HajJ MHOXKECTBAaMH M UX
CBOICTB;

- OIpeAcNICHH CBOWCTB OWHAPHBIX OTHOUIEHWUH Ha
MHOKECTBE U OCHOBHBIX BHJIOB OMHAPHBIX OTHOIICHUI:
SKBHUBAJIEHTHOCTb, OPAIOK, (DYHKIUS;

- OCHOB OOmEeill Teopuu anreOpauvyeckux CHUCTEM:
omnpezeneHuss OWMHApHOM omepanuy Ha  JaHHOM
MHO>KECTBE, OIPENEIEHUS TPYIIIbI, KOJbIA, IIOJI1 U UX
MPOCTEUIIINX CBOMCTB;

IIPOSIBIISIET YMEHHe:

- HaxoJuTh pPe3yJbTaThl OMepaluil HajJ MHOXXECTBaMH,
WJUTIOCTPUPOBATh PE3YyJIbTaThl ONEpalii U OTHOLIEHHE
BKJIIOUEHUSI MEXJIy MHOXECTBAaMM Ha Juarpammax
Diinepa-BenHa, 10Ka3bpIBaTh PABEHCTBA 11 MHOXKECTB;

- ONpENeNATh U aHAIU3UPOBATH JIOTMUECKYIO CTPYKTYpPY
MaTEeMaTHYECKUX TMPEANOKEHUN, MPUMEHSTh 3aKOHBI
JIOTHMKHU TPU PAaBHOCWJIBHBIX IPeoOpa3oBaHUI TeX WM
WHBIX YTBEPIKIICHUI;

- ompenenaTb  CBOWcTBa  OMHApHBIX  OTHOLICHHUH,
BBIJICJIATh Cpely OWMHAPHBIX OTHOLICHWH OTHOIICHHS
SKBUBAJIEHTHOCTH U MOPSIKA;

- OIpeneNnaTh BUJ 3aJaHHOTO OTOOpakeHus ((PyHKIHH);

- OIpeneniTh CBOMCTBa OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHbIE anredOpbl (TPYIIIbI,
KOJIbLIA, TIOJIs); OIpPENeNATh UX CBOWCTBA U MPUBOAUTH
MpUMEPHl KOHEUHBIX M OECKOHEUHBIX TPYIII, KOJIEI,
MOJIEH;

- BBINOJIHATH JICHCTBHUS HAJ KOMIUICKCHBIMH YHCIIaMHU
KaK B anreOpanyeckoi, Tak U B TPUTOHOMETPUUYECKOH
bopwme, WIITIOCTPUPOBATh orepanuu HaJl
KOMIUIEKCHBIMU YHCJIaMU T€OMETPUYECKH;

MTOKA3bIBACT BJIA/ICHHUE:

- HaBbIKAMH TPUMEHEHUS TOJYYEHHBIX 3HAaHUH W
YMEHHH B pa3IMyYHBIX CHTyanusx (B Tpeaenax
U3Yy4EeHHON TEMaTHKHU Kypca).

[lo wroram OaIbHO-PEUTUHIOBOIl CHUCTEMBI CyMMa

PEUTHHTOBBIX OaIOB cTyaeHTa coctaiser oT 87 mo 100

0amioB

1 kypec, 2 cemecTp

YpoBHHu copMHupoOBaHHOCTH
N OcHoOBHbBIC IPU3HAKH YPOBHS
KOMIIeTEeHIIHIA.
[Ipu BBINIONIHEHUY 3a7]aHUM BceX (OpM KOHTPOJIA CTYJEHT
[Toporossiii IEMOHCTPUPYET 3HAHUE:

- OCHOBHBIX TIOHATHI TEOPUU CHCTEM JIMHEHHBIX




anreOpanvdeckux ypaBHEGHUW: pEIICHUE CHCTEMBI,
COBMecCTHas (HECOBMECTHAas) CHUCTEMa, PaBHOCHUJIbHBIC
CUCTEMBI, 3JIEMEHTapHbIC TPeoOpa3OBaHUS CUCTEMBI
JIMHEHHBIX YPaBHEHUM;

- OCHOBHBIX IIOHATHH TEOPUU MATPHULL U OIIPEIEIUTENICH;

- OCHOBHBIX IOHATHI TEOPUHU BEKTOPHBIX IPOCTPAHCTB;

MPOSIBJISICT yMEHHe:

- pewmaTb CHCTEMBbl JIMHEHHBIX YPaBHEHHU METOAOM
MOCJIeI0BATEILHOTO UCKIIFOUEHHSI HEU3BECTHBIX;

- MPOBOJUTH IO 00paslly HCCIeIOBAaHUE CHUCTEMBI
JMHEWHBIX YPAaBHEHUHW HAa COBMECTHOCTbH, BO3MOXHO
JIOTyCKasi MpU 3TOM OUIMOKH HENPHUHIUIINATIHHOTO
XapakTepa;

- BBIIOJHATH MO OOpa3lly NEHCTBUS HaJ MaTpUllaMu,
BBIYUCIISITH PAHT MATPUIIbI, OMPEACIUTENb KBAAPATHON
MaTpuLbI;

- HaxomuTh 1o oOpasny DCP omaHOpOAHON CHCTEMBI
JIMHEHHBIX YPABHEHUM;

- ompeneniarb 0a3uc KOHEYHOMEPHOTO  BEKTOPHOTO
MPOCTPAHCTBA W KOOPAWMHATHI BEKTOpa B JIaHHOM
basuce;

- HaXOIUTh MO 00pa3ily o0JacTh 3HAUEHUH, paHT, SAPO,
nedeKT TUHEHHOro onepaTropa, COOCTBEHHBIE 3HAUCHUS
U COOCTBEHHBIC BEKTOPBHI JIMHEWHOIO oOIepaTopa,
BO3MOKHO JOTycKast npu 3TOM OLIMOKHU
HETIPUHIUIHUAIILHOTO XapaKTepa;

[Io wroram OamIbHO-PEHTUHTOBON CHUCTEMBI CyMMa

pPEUTHHTOBBIX OAIOB CTyAeHTa coctaBiser oT 60 mo 75

0aoB

bazosrIit

[Ipu BBIIONHEHWH 3a7aHU BceX (GOpM KOHTPOIIS CTYJAEHT

JIEMOHCTPUPYET 3HAHHUE:

- OCHOBHBIX IIOHATHUM TEOPUU CHUCTEM JIMHEHHBIX
anreOpanvyecKkux ypaBHEHHM: PpEIICHHUE CHCTEMBI,
COBMeCTHas (HECOBMECTHAsl) CHUCTeMa, PaBHOCHJIbHBIC
CUCTEMBI, JJIEMEHTapHbIe MPeoOpa3OBaHUSI CHUCTEMBI
JIMHEWHBIX YPaBHEHUH;

- OCHOBHBIX OHATHUN TEOPUU MATPUL U ONIPEACIIUTEIEH;

- OCHOBHBIX OHSITUM TEOPUH BEKTOPHBIX IPOCTPAHCTB;

MPOSIBIISIET yMEHHe:

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHN METOJIOM
MOCJIEI0BAaTEIbHOIO HUCKIIOYCHUS HEH3BECTHHIX,
MAaTPUYHBIM METOJIOM U MeTo0M Kpamepa;

- TpPOBOAUTH  MCCIEHOBAHHE  CHCTEMBI  JIMHEHMHBIX
YpPaBHEHUI HA COBMECTHOCTh, BOBMOKHO JIOITyCKas MpU
3TOM HEKOTOPbIE HETOYHOCTH;

- BBINOJHATH JEHUCTBUSA HAJ MaTPULUAMH WU BBIYUCIATH
paHr MaTpUIIbl, ONPEAETUTEND KBaAPATHON MaTpPHULIbL;

- HaxoauTh OCP OIHOPOAHOW CHCTEMBI JIMHEHHBIX
YpaBHEHUMU;

- ompeAensaTh 0a3uc KOHEYHOMEPHOTO BEKTOPHOTO
MPOCTPAHCTBA M KOOPJAMHATBI BEKTOpa B JAHHOM
basuce;




- HaxoguTh O0ONacTh 3HAYCHWI, paHT, sAPO, NedeKT
JUHENHOro omeparopa, COOCTBEHHBbIE 3HAYEHUS U
COOCTBEHHBIC  BEKTOPHI  JMHEWHOrO  OIeparopa,
BO3MOXXHO  JIOMYyCKas  IpU  3TOM  HEKOTOphIE
HETOYHOCTH;

[IOKa3bIBaCT BJIaJeHHE:

- HaBBIKAMU TPUMCHCHHS IIOJYYCHHBIX 3HAHUA W
YMEHMA TMpPU pEUIeHUH THUIIOBBIX alreOpanvecKkux
3a1a4.

[Io wroramMm Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OAJJIOB CTYAEHTA COCTaBIsEeT OT 75 no 87

0asIoB

IloBBIIeHHBIN

[Tpu BeIMONIHEHNH 3aaHMI BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OCHOB TEOPHHM CHCTEM JIMHEHHBIX aure0pandecKux
YPAaBHEHHUI, METOJOB PEIIECHUS CUCTEM, KPUTEPUEB
CYLIECTBOBAaHMSI W €IMHCTBEHHOCTH peleHus (B
TEpPMHUHAaX PAHIOB MATPHIL U OIIpeesuTeNneil);

- OCHOB TE€OPHH MATPULL U ONPEICIUTEIICH;

- OCHOB 0OOmIel TEOpUH BEKTOPHBIX IPOCTPAHCTB U HX
JMHENHBIX IPeoOpa30BaHMIA;

IIPOSIBIIIET YMEHHeE:

- pelarb CUCTEMbl JMHEWHBIX YPAaBHEHUH pa3IMUHBIMU
METOJlaMU;

- MWCHOJB30BaTh anmapar MaTpUll U ONPEICIUTENICH B
HEOOXOAUMBIX CUTYyaLUsX;

- yMEHHe  ompeaensTb  0a3uc W Pa3MEpPHOCTb
KOHEYHOMEPHOI'0 BEKTOPHOTO NPOCTPAHCTBA, HAXOAUTh
KOOpJIMHATBl BEKTOPOB B  pPa3IMyHBIX  0Oa3ucax
IIPOCTPAHCTBA;

- yMEHHME HaXOAMThb MaTpUIly JINHEHHOTO OTOOpaxKeHMs,
o0acTh 3HAUEHWH, paHr, Aapo, AePeKT JIUHEHHOTro
orepaTopa, HaXOAUTb COOCTBEHHbIE 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOIO OIIepaTopa;

IIOKa3bIBACT BJIAJCHHE:

- HaBbIKaMU MPUMEHEHMS T[IOJYYEHHbIX 3HAHUH W
YMEHUH B pa3MYHBIX CHUTyalusix (B Ipenenax
M3yYEHHON TEMATUKH Kypca).

[lo wroram OauIBHO-PEUTHMHIOBONl CHUCTEMBI CyMMa
PEUTHHTOBBIX OalIOB CcTyAeHTa coctaBisieT oT 87 mo 100
OajuioB

2 kypc, 3 cemecTp

YpoBHHu copMupoOBaHHOCTH
KOMIIeTEHIUI.

OcHoOBHbBIC IPU3HAKH YPOBHS

[Toporossiii

[Ipu BBINONIHEHNY 3a7]aHUM BceX (GOpPM KOHTPOJIS CTYJEHT
JEMOHCTPUPYET 3HAHUE:

[Ipu BBINONIHEHNY 3a7]aHUM BceX (GOpM KOHTPOJIA CTYJEHT
JEMOHCTPUPYET 3HAHUE:

- OIpEeAeNICHWH: TIpynmna, MNOATPYNIA, HOPMAJIbHBINA




JeTUTENb TPYIIb; GaKTOP-TPYIIa;

- OIpeneNeHui: KOJbIO, MOJKOJBI0, HIeall KOJbIIA,
(haKkTOP-KOJIBIIO;

- OIpeneneHui OCHOBHBIX TIOHSTHIH TECOPHH
MHOT'OYJICHOB;

MPOSIBIISICT yMEHHUe:

- HaxoJuTh II0 06pa3uy paBbIC MW JICBBIC CMCIKHBIC
KJIACChl TPYIIBI 1O TOATPYIIE, CTPOUThH (hakTop-
rpyimiy, HaxOJuThb KJIACCbl BBIYCTOB 110 HACAIY,
CTpouTh (HAKTOP-KOJBIIO TIO HACaTy, BO3MOXKHO
AO0IyCKas npu 35TOM OIJ_II/I6KI/I HCIIPUHIUITUAJIBHOTO
XapakTepa;

- BBIIIOJIHATH Z[ef/'ICTBI/ISI Hagq MHOIo4JICHaMH, ACIICHUC
MHOTOYJICHA HA MHOTOWICH YTOJIKOM, MPHUMEHSTH II0
oOpa3ity anmroput™ EBKiImma s HaXOXKIEHUS
HauOOJIbIIIETO OOIIEr0 JENUTENi W HAMMEHBIIErO
00111er0 KpaTHOT0 MHOTOYJICHOB;

- IPUMEHATH cXeMy ['opHepa U1 HaX0XKIEeHUS 3HAYCHUI
MHOTO4YJIEHa U BCEX €ro MPOM3BOAHBIX IPU 33JJaHHOM
3HAUEHUU AaprymMeHTra, [Uisi HaxXO0XIEHUS KPaTHOCTH
KOpPHS;

- HaxoIuThb palMOHAIbHBIE KOPHM MHOIOUWIEHA C
HENBIMHA KO3 PHUIMEHTAMU;

- npuMeHsTh GpopMyisl Bueta ans pemenus 3anay;

[IOKa3bIBACT BJIAJCHHE:

- HaBbIKAMU IIPUMEHEHHUS TIOJYYEHHBIX 3HAaHMH IIO
MHOTOYJIEHaM K 3aj[auaM IIKOJbHOM MaTeMaTHKU.

I[Io wuroram OalIbHO-pPEHTUHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTyJeHTa cocTaBisgeT or 60 mo 75

6au10B

bazoBrrit

IIpu BeIMoNHEHNH 3a1aHU BceX (POPM KOHTPOJIS CTYACHT

JIEMOHCTPHUPYET 3HAHHUE:

- ONpEICJICHUH OCHOBHBIX IIOHSATHH TEOpUU TPYIIIL:
rpynna, NOATPYyNNa, NOPSAAOK 3JIEMEHTa TIpYIIBL,
HOpPMAaJIbHBIN JENUTENb FPYNIbL; (PaKTOp-Tpymna;

- ONpEICJICHUH OCHOBHBIX IIOHSATHM TEOpUU KOJIELL:
KOJIBII0, TIOJIKOJIBLIO, U1l KOJbIla, (PaKTOP-KOJIBIIO;

- ONpeneNeHni OCHOBHBIX MIOHATUN TEOpUHU
MHOT'OYJICHOB;

IIPOSABIIIET yMEHHE:

- HaxoJuTh IpaBble U JEBbIE CMEKHBIE KJIACChl TPYIIIBI
M0 TOATpYNNe, CTPOUTHh (aKTOP-TPYINIy, HAXOAUTh
KJIACChl BBIUETOB IO HJ€aNy, CTPOUTH (HAaKTOP-KOJBIO
10 UJAEaTy, BO3MOXHO JIOMYCKas IPU 3TOM HEKOTOPBIE
HETOYHOCTH;

- BBIIOJHATH JEJIEHUE MHOIOWIEHa Ha MHOTOYJIEH
YTOJIKOM, TPUMEHATh anroputMm  EBkiupa  uis
HaXOoXXJICHUS HauOoJblIero oOmero JAeauTedst |
HauMEHBIIEro 001ero KPaTHOI0 MHOTOYJICHOB;

- TNPUMEHATH cXeMy ['opHepa [ HaX0XKIeHUS 3HAYCHUM
MHOTOYJIEHA U BCEX €ro MPOM3BOAHBIX IPH 33JJaHHOM




3HAQUEHUHM apryMEHTa, IJIs HaXO0XACHUS KPaTHOCTU
KOPHSI;

- pemaTb  BONPOC O  TMPUBOAUMOCTH  3aJaHHOTO
MHOTOWICHA HaJl YKa3aHHbBIM IOJIEM;

- HaXOJUTh palUOHAIbHBIE KOPHU MHOTOUYJIEHA C
LETBIMH KO3 HUIIUCHTAMH,

- npuMeHsTh Gopmynsl Buera nms perenus 3a1ay;

MOKa3bIBACT BJIaJeHHE:

- HaBbIKAMU TMPUMEHEHHUS TMOJYYEHHBIX 3HAHUU TI0
MHOTOYJICHAM K 3a7a4yaM IIKOJbHOW MaTeMaTHUKH.

[Io wroram OaJIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OQJIOB CTYJEHTa COCTaBjIseT oT 75 mo 87

0ajuIoB

IloBBINIeHHBIN

IIpu BeInoNIHEHNM 3aaHU BCeX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OCHOB TE€OpUHU TPYII U TEOPUH KOJIEL;

- OCHOB TEOPUM MHOTIOWIEHOB OT OJAHOM U HECKOJIBKUX
IIEPEMEHHBIX;

MIPOSBIIIET yMEHHE:

- CTpPOUTH (HaKTOP-TPYIILY 10 HOPMAIBHOMY JAEIUTEII0 U
(haKTOP-KOJIBIIO 110 HJICAITY;

- IPUMEHSTHh TeopeMmy 00 snumopduzMax A Tpynn U
JUISL KOJIell;

- pewmarp ainreOpandyeckue ypaBHEHUs IEpBOH -
YETBEPTOW CTENIEHEN C OJHUM HEU3BECTHBIM;

- npuMeHsTh cxemy ['opuepa u ¢opmynsl Buera nns
pelieHus 3a1ay;

- HaxoJuThb palMOHAIBHBIE KOPHM MHOTOWIEHOB C
LHelnbIMU  KOO(QUIMEHTaMd W peliatb BOIPOC O
IIPUBOJMMOCTH MHOTO4IEHOB Hax Z, Q, R, C;

[TOKa3bIBAET BJIaJeHHE:

- HaBbIKAMU IIPUMEHEHMs IIOJYYEHHBIX 3HAHUN W
YMEHUH B Ppa3IMYHBIX CUTyauusax (B THpenenax
U3Y4YEHHON TEMaTHKHU Kypca).

[lo wroram OauIBHO-PEUTHMHIOBONl CHUCTEMBI CyMMa
PEUTHHTOBBIX OalIOB CTyneHTa coctaBisieT oT 87 mo 100
OajuIoB

2 Kypc, 4 cemecTp

Kpl/lTele/l OLICHKH KOMHeTeHHI/Iﬁ B PaMKaX TUIOBbIX KOHTPOJIbHBIX 33}13Hl/lﬁt

1. CootBerctBUe OTBeTa (GopmynupoBke Bompoca. CoaepikaTenbHOCTh, IIyOMHA M IOJHOTA
otBeTa. JlocToBepHOCTH M3naraemoro marepuaia (0-30 6anos).

2. Ilpaxtuueckas HanpasiaeHHOCTH (0-30 GansoB)

w

ApPrymMeHTHpOBaHHOCTb, TIOTUYHOCTH (0-20 6asioB).

4. JlocTaTOYHBIA HAYYHO-TEOpEeTHUECKUi ypoBeHb oTBeTa (0-20 6amioBs).

TunoBoe KOHTpOILHOE 3a7aHue oreHnBaeTcs o 100-0amuTbHOM mIKaie, KoTopas ePeBOUTCS
B MATH OAJTBPHYIO HIKATY B COOTBETCTBUU C ACHCTBYIONIUM Ha TeKyluii MoMeHT [lonokeHneM o



PEUTHHTOBOM CHCTEME TEKYIIEro KOHTPOJISI YCHEBAEMOCTH M MPOMEKYTOUYHOW AaTTECTAlUU
CTYJCHTOB.

Y];)OBHI/I C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ B paMKax JUCHUIIJIUHBI

YpoBHHU IMoka3arenu

MOPOTOBBIA OTBeT B OCHOBHOM TMPAaBWIbHBIA, HO CXEMaTHUYHBIMH,
OOHApY)XMBAIOIIWKA JIMIIb YMEHHE TIOBEPXHOCTHO U C
OTKJIOHCHHMSMH OT  IIOCJICHOBATCILHOCTH  H3JI0KCHMS
PacKphITh MaTepHall, HAYYHO-TCOPETHYCCKUN YpPOBCHD
OTBETAa HE JOCTATOYEH, HET OOOOLIEHMH ¥ BBIBOJOB B
MOJITHOM 00BbEeMe, HMEIOTCS CYIIECTBEHHBIC OIIMOKU B
(bhOpPMYIMPOBKE OIPEICICHHIIA.

0a30BbIi OtBer, OOHapyXHBaeT XOpollee 3HaHWE M ITOHHMaHHE
Marepuana, yMeHue u3JlaraTb CBOM MBICIIH
HOCJIEI0BAaTeNbHO M TpaMOTHO. B oTBere MokeT ObIThH
HEJOCTATOYHO  IIOJIHO  pa3BepHyTa  apryMeHTauus,
BO3MOXHBI OTAEIbHbIE 3aTPyAHEHUS B (QOPMYJIUPOBKE
BbIBOJIOB, WJUIIOCTPATUBHBIM MaTepuaa MOXKET ObITh
IIPEJICTaBICH HEIOCTATOYHO, IPUBOJMMBIE IPUMEPHI HE
TOYHBIE, OT/IEIbHBIC OIMOKH B (HOPMYITHPOBKE MOHSATHH

MOBBIIIEHHBIN OTBeT HCUEpPNBIBAIOLIMK, TOYHBIA, IPOSIBICHO YMEHUE
MOJIb30BAaThCA MaTepPHAIOM TEKCTOB II0 MPEAMETY A
apryMeHTallid U CaMOCTOSITEIIbHBIX BBIBOJIOB, CBOOOIHOE
BJIAJICHUE COOTBETCTBYIOIIEH TEPMHHOJIOTUEH, HABBIKAMHU
aHanM3a, yMEHUE U3JIaraTh CBOM MBICIHU MOCIEA0BATEIHHO
C HEOOXOJIUMBIMU OOOOIICHUSIMU U BBIBOJIAMU, UCTIOTB3YS
TEPMUHBI.

MeToauuecKkue MaTepuaJbl, ONPEACIAIOIINE ITPOLHECAYPHI OLCHUBAHUS

[lenbto MpOMEXKYTOYHOM aTTECTAllMK MO JAaHHOW JAMCLUHUIUIMHE SIBISETCS OLEHKA YPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHLMH B pe3y/ibTaTe YCBOEHHUS 3HAHMUU, NMPUOOPETEHHsS YMEHUil,
HAaBbIKOB UM ONBbITA JAESTEILHOCTH B PaMKaX OCBOCHUS JUCIUILIMHBI (MOJYJIS).

[Tponienypa oOLeHUMBaHUS OXBaThIBAeT OOYYAlOIIMXCS, OCBAaWUBAaBIIMX JAUCHUILUIUHY
(Mmonyns) [Ipoueaypa ouieHHBaHUS IPOBOAUTCS 110 OKOHYAHUU OCBOECHMSI AUCHUITIIMHBI (MOIYIIS).
OneHka ypoBHs c(pOPMHUPOBAHHOCTH KOMITETEHIIMH Ha 3Tamax X (OpMUpPOBaHUS ONpeaesseTcs
Ha OCHOBaHMM co0ece0BaHUs, BKIIOYAIOIINX TEOPETUYECKUE BOIIPOCHI UITU 33/1aHUS, B KOTOPBIX
oOyyaromemMycsi TpeanaraloT OCMBICIUTh peajJbHYl MpodhecCHOHAIbHO-OPUEHTHPOBAHHYIO
CUTYyallMI0, HEOOXOMUMYIO IJsi pEelIeHUs JaHHOW MpoOJeMbl; MPH 3TOM aKTyalUu3UpyeTcs
OIpeJIeIeHHBI KOMIUIEKC 3HAaHUM, HEOOXOMUMBIH JUIs pa3pelieHuss JaHHOH MPOOJIEMBI.
OneHnBaHUE OTBETOB 00YYAIOIIUXCS TIPOBOIUTCS B COOTBETCTBUU C MPUBEACHHBIMU KPUTEPUSIMHU.

Ha ocHoBaHuMM OTBETOB (OTBETOB Ha TECT, BBINOJIHEHHUE IMPAKTUKO-OPUEHTHPOBAHHOIO
3aJlaHusl) OLICHUBAETCS YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIUN Ha 3Tanax ux GopMHUPOBAHUS
B paMKax JMCUMIUIMHBI (MOAYNsA), a TakKe YpOBEHb 3HAHWM, yMEHUH, HAaBBIKOB M OIbBITA
NEeSITeIbHOCTH, MO pe3yibTaTaM BBICTAaBIISIETCA OLEHKA. Pe3ynbTaThl MpoBeneHUs MpOIenyphl B
YCTQHOBJICHHOM HOPS/IKE MPOCTABIAIOTCS MPENOAaBaTeNIeM B 3aU€THbIE KHUKKH 00y4aromuxcs 1
ANEeKTpoHHBIe  Benomoctu. [lo  pesynpratamM  NpoBeNEHUS  MPOLENYypbl  OLICHUBAHMS
IIpenoJaBaTesieM JEJaeTCs BBIBOJ O PE3yJIbTaTaxX IPOMEXKYTOUYHOM aTTECTALIMU 110 IUCLUIUIMHE.



[Ipouenypa oueHnBanus (3a4€T, IK3aMEHbBI) COOTBETCTBYET JCHCTBYIOIIUM B By3€ TEKYIIUM
MOJIOKEHUAM, BKIto4das [looxkeHrne 0 peUTHHIOBOM CUCTEME TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH
Y IPOMEXKYTOUYHOM aTTECTAlUU CTY/ICHTOB.



		2026-09-08T11:54:16+0700
	Гаврутенко Татьяна Витальевна
	Подпись документа




