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1. HEJIM 1 3AJAYU JTUCIHTUTTJIMHBI

Heab TUCHUNIMHBI - GOPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00JIACTH aIreOphI
U €€ METOJIOB.

3agauu AUCHMILINHBI:

— (¢opMHUpOBaHKE TOHSATHIHOTO ammapaTta anreOpbl, 3HAHUH M YMEHUH, HEOOXOIMMBIX
JUTSL PEIICHUs] TUTIOBBIX areOpandecKux 3a/1ay;

— (dopMupoBaHue anredpanveckoil KyJIbTypbl, HCOOXOAMMON OyayIeMy YYUTEIIO IS
rIIyOOKOTO TOHUMAaHUS TEOPETHUECKUX OCHOB IKOJIBHOTO Kypca MaTeMaTUKH;

— ¢opmupoBaHue MPo(HecCHOHATBHON MPEAMETHON HANPABICHHOCTH 3HAHUW, YMCHUN U
HABBIKOB, IMOJTYYCHHBIX MIPH U3yYCHUH TUCIIUTUIHHEI.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JlaHHasT QUCHMIUIMHA OTHOCHTCS K O0S3aTENbHOM YacTH MPO(GECCHOHATBHOTO IUKIA
(b1.0.07.01). OGnacteio mnpodeccHoHaTbHOW AESITENFHOCTH OakajlaBpoB, Ha KOTOPYIO
OPHEHTUPYET AUCUUIUIHHA «AJreOpa U TEOpHUs YHCeN», BISETCS 00pa3oBaHue.

OcBoeHWE  IUCIMIUIMHBI TOTOBHUT K paboTe CcO  CIEAYUHMMH  OOBEKTaMHU
poeCCHOHATTLHOMN IeATEILHOCTH OaKaIaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BuTHE;

— 00pa3oBaTeIbHBIC CHCTEMBI.

[MpodwibHOM IS JaHHOW JMCIUIUIAHBI SIBISETCS TPOQECCHOHANBbHAS NIEATEILHOCTh
0akanaBpoOB.

Jiss  OCBOGHHWS JUCHMIUIMHBI CTYJICHTBI HCHOJB3YIOT 3HAHHS, YMEHHS W  BHJIBI
JesTeIbHOCTH, C(POPMUPOBAHHBIE B TPOILIECCE M3YUEHUS MpeaMeToB «MaTeMaTHUeCKUil aHaIn3y,
«"eomerpusy, «MHpopMaTHKa» HA TPEIBITYIIEM YPOBHE 00pa30BaHUsI.

OcBoeHNe MaHHOW IUCHUIUIMHBI SIBISIETCS HEOOXOIMMON OCHOBOW JJISI M3YYEHUS TII0
yu4eOHOMY TUIaHY CMEXHBIX C HEW JUCHUIUIMH: MaTeMaTHYeCKHi aHamu3, TeOMEeTpHs;
MOCTIeTYFOIIUX JUCIUIUIAH: TEOPHUS YACEN U YUCIIOBBIE CUCTEMBI, TEOPHUS PYHKITUI KOMIUIEKCHOTO
MEPEeMEHHOT0, HCTOpPUS MAaTeMaTHUKHU, TEOPETUYECKHE OCHOBBI HMH(DOPMATHKHU, HCCIEIOBAHHE
oriepariii ¥ METO Ikl ONTUMH3AIUHU, CHCTEMbI KOMITBIOTEPHOU aareOpEhl.

3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUS JUCIHHUATIIJINHBI

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

— CnocobeH OCyIIeCTBIATh MOUCK, KPUTUYECKUI aHAIM3 U CUHTE3 MH(POpPMALUH,
NPUMEHSATh CUCTEMHBII TOAXO/I VTS pellieHus ocTaBieHHbIX 3a1a4 (YK-1);

— CnocobeH ocBaMBaTh M UCMOJIb30BAaTh TEOPETHUECKUE 3HAHUS U MPAKTHUECKHUE
YMEHMSI M HaBBIKM B MPEIMETHOM 00JacTH NMpH pPEUIeHHH MPOQPecCHOHANbHBIX
3amau ([TK-1);

— CmocobeH QgopMupoBaTh Pa3BUBAIOIIYI0 00pa30BaTENBHYIO Cpemy Uit
JOCTUKEHHUS JIMYHOCTHBIX, NPEIMETHBIX M METANPEAMETHBIX PE3YJIbTaTOB
00yd4eHus cpeicTBaMHU TpernoaBaeMbIx yueOHbix npeameros (ITK-3).

HaumenoBaHue n KO UHAUKATOPOB JOCTUKCHUA KOMHeTeHHMﬁ:
B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/117105{ JOJIDKCH:



3Hamy:
- TIK-1.1: 3HaeT CTpyKTYypy, COCTaB M AHJAKTUYCCKHUE EIUHHUIIBI TMPEaMETHOH o0macTu (
IIPENOJaBacMoro peaIMera);

ymemb:

- [IK-1.2: YMeeT ocymiecTBIsATh OTOOp YI4EOHOTO COACPKAHUS IS €r0 peaanu3allii B Pa3IMIHbBIX
¢dopmax oOydenus: B coorBecTBuH ¢ TpedoBanusmu GI'OCBO OO;

- YK-1.2: Ilpumensier noruyeckue GOpMbl U TPOLETYpPHI, COCO0EH K pedIeKCUH TIO TOBOIY
COOCTBEHHOM U UyKOU MBICIUTEIBHOMN JEATEIHLHOCTH.

énaoemy:

- - TIK-3.1: Bmameer cmocobamu WHTETpaluu y4eOHBIX MPEAMETOB ISl OpPTraHU3alluH
pa3BHUBAOIICH yueOHOU AeSITeTbHOCTH (MCCIEA0BATEIBCKOM, TPOSKTHOM, TPYITIOBOM U JIp.).

4. OFBbEM JUCHUIIJINHBI U BUJbl YYEBHON PABOThI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 12 3a4€THBIX €IUHUIL.

Bun yuebnoit paboTbl Bcero CemecTpbl

4acoB 1 2 3 4
AyIuTOpHBIE 3aHATHS (BCEro) 176 44 44 44 44
B ToMm uncne:
Jlexumnm (JI) 72 18 18 18 18
[Tpaktrueckue 3ansatus (113) 104 26 26 26 26
13 HUX NPAKTH4YeCKas MOAr0TOBKA 104
Cemunapsl (C) - - - -
Jlaboparopusbie pabots (JIP) - - - -
CamocrositesbHast pa6ora cryaenroB (CPC) (Bcero) 202 100 1 64 37
B Tom uncne:
IToaroroBka K IpakKTUYECKUM 3aHATUSM 51 20 1 20 10
Konnoxksuym 40 20 - 10 10
Teopernueckuii onpoc 34 20 - 10 4
WuuBryanpHOE JOMAIIHEe 3a/1aHue 36 20 - 10 6
Wtorosslii (cemecTpoBbIii) TECT 41 20 - 14 7
[ToaroroBka K ayTUTOPHBIM MIPOBEPOYHBIM - - - - -
(KOHTPOJILHBIM) paboTaM
Bun npomexxyTouHoi aTTecTanuu - - JK3. 3au. JK3.
DK3aMeH 54 - 27 - 27
OO0mmas TpyI0eMKOCTh B Yacax 432 144 12 108 108
OO01mmas TpyT0eMKOCTh B YacaxX B 3a4ETHBIX SIHHHIIAX 12 4 2 3 3




5. COAEP’) KAHUE JUCHUIIJINHBI
5.1. Coneprkanue pa3aesioB (MoayJiei) TUCHUNINHBI

1 kypc, 1 cemectp

Ne
n/n

HanmeHnoBanme
pasnena (MmomxyJin)
AUCHUILINHBI

Conep:xkanue

DJIeMeHTBbI TeopuH
MHOKeCTB M JIOTHKH

BrickasbiBaHus; JIOTHYECKHue onepaumnu Ha/l
BbICKa3bIBaHUAMM. [loHSATHE BBICKA3bIBaHUS; JIOTUYECKHE
onecpanyvi HaAd BbICKAa3bIBAHUSAMU. q)OpMy.]IBI JJOTUKU
BBICKA3bIBaHUI; TaOMUIBI MCTUHHOCTH; PaBHOCUJIbHBIC
bopmynsr; OCHOBHbBIE PaBHOCHJIBHOCTH JIOTUKH
BBICKa3bIBAaHUH.

Mmno:xecTBo. Onepanuu HaJ MHOXKecTBaMHM. MHOXECTBO.
[TogmHoxecTtBO. Omnepauuu HaJ MHOKECTBAMH; OCHOBHBIE
CBOMCTBA ONIEPALUH.

Ipenukarsl. KBanTOpbl. 3amuce MaTeMaTH4eCKHX
yTrBep:kaeHuii B BuAe ¢(GopMysa JIOTHKH THpPeJUKaToB.
[Ipeaukarel. Omnepanuu Hajg npeaukaramd. KBaHTOpBI
OOIIHOCTH © CYIIECTBOBaHUS. 3allHUCh MaTEMaTUYECKHUX
YTBEpKACHUM B BUAE (HOPMYIT IOTUKH npeanKaToB. OOpaTHas
U [IPOTUBOINOJIO0XKHAs TeopeMbl. HeoOxonumMoe u 1ocTaTtouHoe
ycnoBusl. Buibl KOCBEHHBIX I0Ka3aTEIbCTB

Bunapubie OTHOLIEHUSI
U 0TOOpaKeHM sl

Bunapubie oTHoleHHs. bBuUHapHBbIe OTHOLIEHHS Ha
MHO:KeCTBe U MX CBOicTBa. buHapHble OTHOIIEHUS; 00JIaCTh
onpezeneHusi, o01acTb 3HAUYEHUH OMHAPHBIX OTHOIICHUH.
CrnocoObl 3amanusi OMHApHBIX OTHOUICHMIA; Tpad U rpadux
OuHapHBIX OTHOIIEHW. OTHoIIeHHe, 00paTHOE JTaHHOMY.
OTHOIIEHUS! HA MHOXECTBE M UX CBOICTBA.

OTHoueHNe IKBUBAJTEHTHOCTH. OTHOIIEHUE NOPSAKA.
OTHOIIEHNE >KBUBAJIEHTHOCTH; KJIACChl SKBUBAJEHTHOCTH U
¢daxTop-mMHO)ecTBO. [loHATHE pa3OueHws; CBSA3b OTHOIICHUS
HKBUBAJIEHTHOCTH, 33JJaHHOTO Ha MHOXECTBE, C pa30HeHueM
TOro MHOXecTtBa. OTHOLIEHHE NOPSAAKA; YHOPSAOYEHHbIE
(cTporo, HeCTpOro, YaCTUYHO, JIMHEITHO) MHOKECTBA.
OTtobOpaxeHue (pynxkuus); BH/bI 0TOOpaKeHHUid.
YactuuHoe otobOpakeHue. OtoOpaxenue (pyHKIuA); BUIBI
OTOOpaXeHUI: MHBEKTUBHOE, CIOPBEKTUBHOE U OUMEKTHBHOE
otoOpaxenus. OOpaTHOoe oToOpakeHHe; HEOOXOauMoe U
JIOCTaTOYHOE  yCIIOBUE  OOpaTUMOCTH  OTOOpaKEeHHS.
B3auMHOO#HO3HAUHBIE ~ OTOOpaXKEHHWs M MOIIHOCTH
MHOXECTB;  CYETHBIE  MHOJKECTBA. Kommnozurust
OTOOpaXKEHHUIA.

AJreopsl

bunapubie ajnredOpanyeckue onepamnuu. I'pynna.
Hoarpynnma. I'omoMop¢pu3mMbl ¥ H30MOpP(HU3MBI TI'PYIIIL.
bunapnubie anreOpanueckue ornepanuy; BHIbI OMHApHBIX
onepauuii. Ilonstue anreOpbl, anreOpanyeckol CHCTEMBI.
['pynna, npuMepsl rpynn; aaIuTUBHAS U MYJIbTUINIMKATUBHAS
dopmbl  3anmcu Tpynn. Ilpocteiimme cBoWCTBA TPYIIIBL.
[Toarpynna; npumepsl NOATPYIIT; KPUTEPUNA TOATPYTIIHL.




Cucrema HATYyPAaJbHbIX quceJl. HMpuHoun
MaTeMaTH4eckoi HHAYKIUKU. CUcTeMa HaTypaJIbHBIX YHCEIL;
akcuoMmbl Ileano. IlpuHUMI MareMaTHYECKOM WHIYKIIMH.
Meton MaTeMaTHUECKOU AHIYKLIUU Kak METO/
JI0OKa3aTesIbCTBA YTBEPKACHUN U €r0 Pa3HOBUIHOCTH.
Kouabuno. Ilpocreiimue cBoiictBa Kojabua. Koabuno meabix
ynucesa. Konpno; mpumepst kosen. Konplno nenbix 4Yucel;
OTHOILIEHUE JIETUMOCTH B KOJIbLIE LIENBIX YUCENI; TEOpeMa O
JiefeHuu ¢ ocTaTtkoM. OTHOLIEHUE CPABHEHUS 110 MOJYJIIO /71 B
KOJIbIIE WEJBbIX YMCEJ; KJIACChl BBIUETOB [0 MOIYJIO 1,
KOJIBIIO KJIACCOB BBIYETOB Zm. [IpocTeiiine cBoiicTBa KoJbLIA.
[ToakoJbLIO TAaHHOTO KOJIbLIA.

Moge. Ilpocreiimme cBoiicTBa mojsi. OnpeacieHue Mo
npuUMepsl Mojieil. Zp Kak NpuMep KOHEYHOTO HEYHMCIIOBOTO
nonst. Ilpocreifmue cBOWMCTBa MOJISl; OTCYTCTBHE B IIOJIE
JEIUTENIe  HYII. [Tonnoure; pacmIMpeHue  IOJs.
YnopsiioueHHbI€ MOJs.

Ilonie KoMmJIeKCHBIX 4Hces. AJireopamyeckasi ¢opma
KoMILIeKcHOro ymciaa. [locrpoenune monst C, sBISAIONIETOCS
paciiupeHreM TIoJsl JIeHCTBUTENBHBIX uyucenl R u  ero
MUHUMAIBHOCTh. AnreOpandeckass ¢opMa KOMIUIEKCHOTO
yrcna. M300paxeHrne KOMIUIEKCHBIX YHUCeN Ha KOOPAMHATHON
miockoctu. Ornepanuu  HaJ KOMIUIEKCHBIMA YHCIAMU B
anredpanveckoit hopme.

Tpuronomerpuyeckass ¢opMa KOMILUIEKCHOIO YHCJA.
Tpuronomerpuueckass  gopmMa  KOMIUIEKCHOTO  YHCIA;
YMHOXXCHHE W JIeJICHUE KOMIUIEKCHBIX YHCEN, 3a/JIaHHBIX B
TPUTOHOMETPUUECKOMN dopme. I'eomerpuueckas
WHTEPIPETAIHs ONepaluii HaJl KOMITJIEKCHBIMUA YUCIIAMH.
KopHu N-HO# cTeneHn U3 KOMILIEKCHOr0 yuciaa. Kopuu u3
equHULbI. KOpHU N-HOU CTENEHW M3 KOMIUIEKCHOTO YHCIIa;
reOMEeTPUUYECKOe H300paKeHHEe KOpHEH Ha KOMILIEKCHON
miockocT. KopHM M3 eauHuIbl; CBOWCTBA KOPHEW N-HOU
CTETNeHH W3 €JMHMUIIbI; IePBOOOpa3HbIE KOPHU N-HOW CTETEeHU
13 €JIMHUIIBL.

1 kype, 2 cemectp

Ne | HammenoBaHue Coaepixanue

n/m | pasgena (mony.Jist)
AUCHHUILINHBI

4. | Apudpmernyeckoe Apujpmerndyeckoe N-MepHOEe BEKTOPHOE MPOCTPAHCTBO.
N-mepHoe  BeKTOpHOE | IToHsiTHE CHCTEMBI JIMHEHHBIX YPABHEHMI.
NPOCTPAHCTBO u | Apudmernueckoe N-MEpHOE BEKTOPHOE IMPOCTPAHCTBO.
CHCTEMBI JuHeiiHbIx | [lonstue cucrembl nuHelHbIX ypaBHeHud (CJIY) u eé
aJredpanvecKux peuieHus; PaBHOCUJIbHBIE CJIy. OneMeHTapHbIe
YpPaBHeHMit MpeoOpa3oBaHUs CUCTEMBI; OOpPaTHUMOCTh 3JIEMEHTApHBIX

npeoOpa3oBaHuil;  PaBHOCHJIBHOCTh  JaHHOM  CHCTEMBI

nuHerHbIX ypaBHeHM u CJIY, moisydeHHOW W3 JTaHHOM B
pe3yibTare IEeTNOoYKH AIEMEHTAPHBIX TPeoOpa3oBaHuil.
Pemenue ciy MeTO/I0M MOCJIeA0BATEJBHOI0
HCKJIIOYEeHHUs1 Heu3BeCcTHbIX (MeTogoM I"aycca).




Pemenne CJIY MeTOIOM HOCIENOBATEIBLHOIO HCKIIIOUEHUS
HEU3BECTHBIX (meTonoM I"aycca). PaBHOCWIIBHOCTB
npousBoibHON CJIY cucreme, uMmeromel cTyneH4YaThlii BU/I.
HccnenoBanue CUCTEMBl JIMHEHHBIX YPAaBHEHUW 10 BUAY
crynenuaron CJIY, mosydeHHOW W3 JaHHOM B pe3yjbTare
LENOYKH 3JIEMEHTAapHBIX mpeoOpasoBanuii. OmHOPOIHBIE
CJIVY; cBolicTBa pemenuii ognopoanon CJIVY.

JIuHeliHAsi 3aBMCUMOCTL W HE3aBHCHUMOCTH CHCTEMbI
apu(pMeTHYeCKUX N-MEPHBIX BEKTOPOB.

JluHeiiHass  3aBUCUMOCTh U HE3aBUCUMOCTb  CHCTEMBI
apudmeTnyecKkux N-MEpHBIX BEKTOPOB; CBOWCTBA JIMHEHHOMN
3aBUCMUMOCTH M  HE3aBUCUMOCTH; KPUTCPHM JIMHEHHOU
3aBUCUMOCTH, YCWICHHBIM KpUTEpUH. OKBHBAJICHTHBIC
CHUCTEMBI BEKTOPOB.

ba3uc U paHr KoHe4YHO#l cucTeMbl apuMeTHYECKHX N-

MEPHBIX BEKTOPOB. bazuc KOHEYHOM CHCTEMBI
apudmeTnyeckux  N-MEpPHBIX  BEKTOPOB; TeopeMa O
CyILIECTBOBAHUH Oas3uca KOHEYHOM CHCTEMBI

apu(MeTHYECKUX N-MEPHBIX BEKTOPOB. PaHT KOHEYHOM
CUCTeMbl apu(METHYECKHUX N-MEpPHBIX BEKTOPOB; CBOMCTBA
paHra.

CTpoveuHblii paHr MaTpunbl. BelunciieHue CTPO4e4HOro
PaHra MaTpuubl NIpUBeJeHHEM K CTYIIEHYaTOMY BHAY.
Crpoueunsblit paHr MaTpULBI. DneMeHTapHbIe
peoOpa3oBaHus  CTPOK  MaTpHIbl;  HEU3MEHSIEMOCTh
CTPOYEYHOTO paHra IpHU DJIEMEHTAPHBIX MPEOOPa30BAHUSIX.
Marpunupsl  CTYNIEHYaToro  BUAQ;  CTPOYEYHBIM  pPaHT
CTYNEHYAaTONM MAaTpHLbl; BBIYMCIEHUE CTPOYEUHOTO paHra
MaTpHUILIbl IPUBEIEHUEM K CTYIIEHUaTOMY BUY.

PaBeHCTBO  CTPOYEYHOI0 M CTOJ0LOBOIO  PAHIOB
matpuubl. Kpurtepuii coBmectHoctu CJIY. CtonOroBsiii
paHr MaTpULbl; HEM3MEHSEMOCTh CTOJIOIIOBOTO  paHra
MaTpUllbl TPH 3JIEMEHTapHbIX MPEeoOpa3OBaHUSAX CTPOK.
PaBeHCTBO CTPOYEUHOT0 U CTOJIOIIOBOTO PAHTOB MAaTPUIIBL.
Kpurepuit comectnoctn CJIY (Kponekepa — Kamemnmn).
Onnoponusle CJIY; dynaaMmeHTanpHas cucTeMa pelIeHUi
onHopoaHoi CJIY. CBsi3b MeXy pelIeHUsIMU HEOTHOPOIHON
M aCCOLIMMPOBAHHOW C HEM OJHOPOJIHON CHUCTEMBI JIMHEWHBIX
YpaBHEHUH.




Marpunbi
omnpeaeJuTeH

Martpuusbl. Onepauuu Hag Marpunamu. [loHsTue
MaTpullbl; 4YacTHble BUAbl Marpull. Omnepauuu Haj
MaTpullaMy;  CBOMCTBA  ONEpalMil  HaJ  MaTPULIAMH.
TpaHcrioHnpoBaHue MAaTpPHULL; CBOICTBa olepanuu
TPaHCIIOHUPOBAHMSL.

Oopatumbie MaTpulibl. BolunciieHue 00paTHO MAaTPHULBI.
Matpuunblii metoa pemenusi CJIY. OGpaTumbie MaTpPHIBI.
DNeMEHTapHbIe MAaTPHUIIbl; BHJBI JJIEMEHTAPHBIX MAaTpHII.
CBOIMMOCTh 3JIEMEHTApHBIX NpeoOpa3oBaHUIl MaTPHUIIBl K
YMHOXEHHIO €€ Ha HEKOTOPYIO 3JIEMEHTApHYI0 MaTpully.
YcnoBusa obparumoctu matpull. [Ipeacrapnenue odpaTumont
MaTpullbl B BHJIE€ MPOU3BEACHUS JIIEMEHTAPHBIX MAaTPHII.
Brruucnenne oOpaTHOW wmaTpumbl. MaTpUYHBIE  METO.
pewenus CJIV.

IlepecranoBku. IloacranoBku. I'pynma mnoacTaHOBOK
creneHn n. [loHSATHE TIEPECTAHOBKM U3 7 DIJIEMEHTOB.
NuBepcun B mnepectaHOBKEe. UYETHOCTh IEPECTAaHOBKH.
[ToHsiTME  MOACTAHOBKM  n-HOM  CTENEHH.  YeTHOCTh
noAcTaHoBKU. [lpomsBeneHue (KOMITO3UIIMS) TOJICTAHOBOK.
['pynma noactaHOBOK (CHMMETpHUUYECKas TPyIa) CTEIEHH 7.
Omnpeneaurenb KBaApaTHOW MaTpuubl. Bbluuciaenue
onpexesurens. [lonsatue  omnpepenurtenss  KBaApaTHOU
MAaTpHULIBL. CpoiicTBa  ompeaenuTens. MuHOpel  ®
anrebpanveckue AonoiHeHus. Pasnoxenue onpenenurens mno
3JIEMEHTaM CTPOKHM U crosidna. Beruucienue onpenenutens
KBaJpaTHON MaTPULbL.

Onpenenurtesb npousBeacHuss Matpuil. [lonsTre mMuHopa K-
TOTO mopsijika MaTpulbl. Teopema o panre matpuubl. Bropoii
croco0 BBIYHCIEHHS oOpaTHoM Marpuibl. Meton Kpamepa
quist pemenus CJIY.

AOcTpaKkTHBIC
BeKTOpPHbIE
NPOCTPAaHCTBA

BekrTopHoe mnpocrpancrBo. Iloampocrpancreo. basuc u

pPa3MepHOCTh KOHEYHOMEPHOIo BEKTOPHOI'0
npocrpancrea. M3omop¢u3M BEeKTOPHBIX IPOCTPAHCTB.

Bexkropnoe IIPOCTPAHCTBO; IIPUMEPBI BEKTOPHBIX
MPOCTPAHCTB; MpoCTeNIImne CBOICTBa BEKTOPHBIX
IIPOCTPAHCTB. IMoampocTpaHCTBO; 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.
EBKJIN10BO BEKTOPHOE MPOCTPAHCTBO.

BekTtopHoe TPOCTPAaHCTBO CO CKAISAPHBIM YMHOXKEHUEM.

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

EBknunoBo BekTOpHOE IpocTpaHcTBO. Hopma Bekropa.
OpTOHOPMUPOBaHHBIM  0a3UC  €BKIWIOBA MPOCTPAHCTBA.
W3omMopdu3M  eBKIMIOBBIX  MPOCTPAHCTB  OJAMHAKOBOU
Pa3sMEpHOCTH.




7. | JIuHelHbIe ONEePATOPbI

JIuHeiiHbIe OTOOpakeHHs] W ONEePaTopbl BEKTOPHBIX
NMPOCTPAHCTB. Marpuna JINHEHHOro omeparopa.
JIluneliHble  OTOOpPaKE€HMsT U ONEpPaToOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3aJaHKE JIMHEHHOTO0 0TOOPAKEHUSI C IOMOIIbIO
o0pa3oB  0Oa3uCHBIX BEKTOpOB. Marpuua JmHeiHOro
ormepatopa. CBsi3p MEXAY KOOPAMHATHBIMH CTOJIOIIAMU
BEKTOpPOB X U go(x). CBsi3b MeXIy MaTpHUIlaMU JIMHEHHOTO

oreparopa OTHOCHUTEIBHO pazIU4YHBIX 0a3zucoB; mojaolue
MaTpuLl.

O0J1acTh 3Ha4YeHHIT U PAHT JMHEHHOro oneparopa. Sapo n
nedeKkT JIMHEHHOro omeparopa. AJredpa JMHEHHBIX
oIepaTopoB  BEKTOPHOro  mpocrpaHcrBa.  Oo6sacTth
3HAQYEHWH W paHr JUHEHHOTo orepaTtopa. Aapo u aedext
JAuHEHHoro oneparopa. O6paTuMble JTUHENHBIE OTIEPATOPBI.
Anrebpa NMHEWHBIX OMEPATOPOB BEKTOPHOTO MPOCTPAHCTBA.
N3omopdusm anredOpbl JMHEWHBIX ONEPATOPOB M TOJTHOU
MaTpPUYHOM anreopsl.

CoOcTBeHHbIe BeKTOPbl W COOCTBeHHble 3HAYEHHUS
JuHeiiHoro omeparopa. CoOCTBeHHBIE  BEKTOPbl H
cOoOCTBEHHBIE 3HAYEHUS JIMHEWHOTO omneparopa.
XapakTepucTuyeckoe ypaBHEHHE. JIMHEWHbIE orepaTopbl ¢
MPOCTBIM CIIEKTPOM. YCJOBMS, MpU KOTOPBIX MaTpulia
10100Ha TMaroHaJIbHOM MaTpHIle.

2 kypc, 3 cemecTp

Ne ni/m HanmeHnoBanue
pa3aeia (MoayJis) Conepixanue
AUCHHUILINHBI
8. DJIeMeHTbI Teopuu | [loayrpynnel. I'pynna moacTaHoBOK Ha MHOKeCTBe
rpynn M. Teopema Koam. [Ilomyrpynmel.  MoHoUABL

OO000111eHHBIN 3aKOH aCCOLMATUBHOCTH JUISl MOJIYTPYII.
IMoarpynmsel. I'pynma MOACTAaHOBOK N-HOM CTENCHH.
I'pynna noxcranoBok Ha MHOkecTBe M. Teopema Kann.
OTHOoIeHME CpaBHEHHs] 10 MOArpynme W ero
cpoiictBa. HopmaubHblii geaurensb. Pakrop-rpynmna.
OTHolIEHNE CpaBHEHUs IO MOATPYIIE U €ro CBOMICTBA.
[IpaBbie u neBbIE CMEXKHbIE Kiacchl. Teopema Jlarpanxka
u ee cneacreus. Hopmanbnbeil nenurens. Kpurepuit
HOPMAaJIBHOTO JenuTests. Gakrop-rpymnmna.
I'omomopdusmel u usomoppusmsel rpynmn. Teopema 06
snuMoppuzmax A rpymmn. [omomopdusmbel U
uzomMopdusmsl rpyni. SAapo romomoppusma. Teopema 06
snuMopduU3Max AJs TPYIIIL.

ITopsinok 3nemenTa rpynnsl. Hlukanyeckune rpynmnsi.
[Topsinok snemeHTa rpymiel, ero ceorcTaa. Lluknnueckue
rpynnsl, Ux onucanue. [ToaArpynmnsl MUKIMYECKUX TPYII.
N3omopdu3m  OECKOHEUHBIX  IUKIMYECKUX  TPYIIII,
U30MOP(PU3M KOHEUHBIX LHUKIMYECKUX TPYIN OIHOTO
MOPSIIKA.




JJ1eMeHThbI
KoJIell

TeOpUH

HNneansl koabuna. CpaBHeHHsI U KJIACChI BbIYETOB 110
ugeany. OmnpeneneHue wujaeana KoOJNbIa, MPUMEPHI
uaeanoB; kpurepuil wugeana. Cymma U mepecedeHHe
uacanoB. OTHOIICHHE CPaBHEHUS 1O HUJEATy B KOJbBIIC H
ero cBouctBa. OrmpeneneHue W CBOMCTBAa  KJIAcCOB
BBIUETOB I10 UCATTY.

dakTop-koabuno. Teopema 00 >’mumoppuzmax s
KoJienl. Buasl koJien.

CymMma U HpoOU3BEJIEHUE CMEXHBIX KIJIACCOB KOJbIA IO
uneary. Teopema o ¢akTop-koibie. Mopdusmsl Koer.
Anpo romomopduszma. Teopema 06 smumopduszMax st
Kojien. Buapl koziem: o001acTh IMENOCTHOCTH, KOJBIO
TJIABHBIX UJeasIOB, (PaKTOPUAIbHBIE M €BKJIMIOBBI KOJIbIIA.

4

Cemectp

10.

MHuoro4jeHsl

Koib110 MHOro4/jieHOB OT OJIHOW NepeMeHHONl Haj
00J12CTHIO LIEJIOCTHOCTH.

Konbito MHOrowieHOB OT OJHOW TIIEPEMEHHON Haj
obnacteio 1enocTHOCTH. OTHOIIEHWE JEIMMOCTH 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
LEIIOCTHOCTH.

Kos1b110 MHOT04/1IEHOB HA/l IOJIEM.

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.
HenpusBoaumble Hajg AAHHBIM MOJE€M MHOIO4YJICHBI.
DaKTOPUAITBHOCTH KOJbIA MHOTOYJICHOB HA/I MIOJIEM.
[IpuBonviMbIE W HENPUBOAUMMBIC HAJ JaHHBIM IOJIEM
MHOTOWIEHBI. Pa3iokeHrne MHOroWwieHa B MPOU3BEIACHUE
HOPMHPOBAHHBIX HEMPUBOANMBIX MHOXKHUTEIIEH.
dopmanbHas TPOU3BOJHAS  MHOTOWIEHa; (opmyla
Tennopa. KpaTHele KOpHH MHOTOUJIEHA.

Kosb110 MHOro4/ieHOB OT HECKOJBbKHX IepeMeHHbIX.
Ormpeznenenre KoJiblla MHOTOYICHOB OT HECKOJBKHUX
nepeMeHHbIX. PaKTOPUAIBHOCTh KOJbLA MHOI'OYJICHOB
OT HECKOJBKMX TI€pEMEHHbIX Haja mnosieM. CTeneHb
OJTHOYJICHA. Jlexcukorpadudeckoe YHOPSIAOUYECHUE
OMHOYWIEHOB H €ro cBoiicTBa. Brpicmmii  wieH
MIPOMU3BEJECHHUS IByX HEHYJIEBBIX MHOTOWIECHOB.
Cummerpuyeckue MHOrowienbl. OCHOBHAasi TeopemMa 0
CUMMETPHYECKHX MHOTO4YWIEeHAX. Onpenenenue
CHMMETPUYECKOT0 MHOTOWIeHa. JleMma 0 BBICIIEM 4JICHE
CUMMETPUYECKOrO0 MHOrowieHa. OCHOBHas TeopeMa o
CHUMMETPUYECKUX MHOTOwWIeHaX. [IpakTuueckuii crmocoo
BBIDQKEHHUSI CUMMETPHUYECKOIO  MHOTOWIEHA  YEPE3
AJIEMEHTAPHBIE CHMMETPUYECKUE.




AJsiredOpanyeckasi 3aMKHYTOCTb MOJISI KOMILJIEKCHBIX
yuces. Jlemma o MHorowieHe 6e3 CBOOOJHOTO YJIEHA.
Jlemma o Bo3pacTanuM MOAyJds MHorowiena. Jlemma
Jamambepa. OcHoBHasi Teopema anreOpbl. PasnoxxeHue
MHOTOYJI€Ha HaJ I[OJIeM KOMIUIEKCHBIX 4YHCel B
IIPOU3BEICHNUE JIMHEHHBIX MHOXUTene. Dopmyisl
Buera.

MHoro4ieHbl 0T O/IHOI MepeMeHHOI Ha/J MoJsMU R u
Q. ComnpsxEHHOCTP MHUMBIX KOpPHEM MHOroOWwIeHa ¢
JNeHCTBUTENBHBIMUA  Kod(pduuuentamu.  Paznoxenue
MHOTOYJICHa HaJ TOJieM JEWCTBUTEIbHBIX YHCEN B
IPOU3BEACHUE HENPUBOIUMBIX MHOKUTEJICH.
MHorouseHbsl HaJ MOJEeM palMoOHaIbHBIX yncen. Llensie u
palMoOHAJIbHBIE  KOPHH  MHOTOWIEHa C  IIEIBIMHU
KodhdUIIMEeHTaMH. Kpurepuii HEMPUBOIUMOCTHU
Oli3eHIuTeiHa.

Pemienue ypaBHeHuii TpeTbeil U 4eTBEPTOM CTENEHH.
Pemenne ypaBHEeHMII TpeTheil cremeHH MO (opmyrnam
Kapmano. Pemienne ypaBHEHUI YETBEPTOM CTENEHH
meTosoM Deppapu.

11.

Pacumpenus nmoJsieit

Auredpanyeckue ¥ TPaHCUEHJEHTHbIe  4MCJA.
CrTpoeHue mpocToro ajare0pam4eckoro paciivpeHust
noJisl.

AnreOpanyeckuii  HaJa  TOJIEeM  3JIEMEHT H  €ro
MHUHUMAJIbHbIU MHOTI'OYJICH, HCIIPUBOAUMOCTD
MUHUMAJIBHOTO MHOTOYIEHA; CTENEHb airedpandeckoro
HaJ TOJIeM 3JIeMeHTa. TeopeMbl O CTPOCHHUU MPOCTOTO
anreOpandeckoro pacumpenus: noiss. OcBoOOXeHHEe OT
anreOpandyecko HMppalMoOHAIBHOCTH B 3HAMEHAaTese
Ipoowu.

YciaoBue pa3peliMMOCTH YPABHEHU TPeThel CTeneHu
B KBaJpaTHbIX paaukajax. [lonstue paspemmmoctu
YpaBHEHUs B  KBaJpaTHBIX paJUKaNax. Y CIOBHE
pa3pelIMMOCTH  YpaBHEHHMM  TpeTbeld  CTENEeHU B
KBaJpPaTHBIX paaukaiax. IIpumepsl reomMeTpuYecKux
3a/1ay, CBOJAILLMXCSA K ypaBHEHUSIM, HEpa3pelIMMbIM B
KBaJPATHBIX paJuKaax.




5.2. Pa3nepl AUCHUIIINH M BUABI 3aHATHNA

B ToMm unciie B

Ne | HammeHoBaHue pa3aesia JlexiL. IIpakr. HHTepaKTHBHOI CPC Bce-

n/n | AMCUMIIUHBI 3aH. ro

popme (1ac)

1. DJIeMEeHThI TEOPUH MHOKECTB 10 16 4y 50 76
U JIOTUKHU

2. bunapHbie OTHOLIEHHUS H 8 10 64 50 68
0TOOpaKEHU S

3. - - - - - -
Bcero B 1 cemecrpe: 18 26 10 100 | 144
B mom uucne ¢ JeKI IPAKT.
UHMePaKmusHou ghopme 4 6
Apudpmernueckoe N-MepHoe

4. BEKTOPHOE MPOCTPAHCTBO U 6 8 4y 1 15
CHCTEMbI JIMHEHHBIX
ajre0panyecKux ypaBHeHHUH

5. MaTpuiubl 4 onpeaeTuTe 4 6 24, } 10

6. AOCTpPaKTHBIE BEKTOPHbIE 4 6 2y - 10
NPOCTPAHCTBA ]

7. JluneiiHbIe onepaTopsl 4 6 2. - 10
IK3amen - - } - 27
Bcero Bo 2 cemecrpe: 18 26 10 1 72
B mom uucne ¢ JEKII MPaKT.
UHMepaKmusHou ghopme 4 6

8. DJiIeMEeHTbI TEOPUH TPy 10 14 44 32 56

9. DJIeMeHThI TeOPUH KOJIeL 8 12 64 32 52
3auem i} - - - -
Bcero B 3 cemecrpe: 18 26 10 64 108
B mom uucne 6 unmepaxmusHoii JeKIT MPaKT.
dopme 4 6

10. | Muorounens: 10 14 44 17 41

11. Pacumpenus nmoJsieit 8 12 64 20 40
Ik3zamen ) ) - ) 27
Bcero B 4 cemecrpe: 18 26 10 37 108
B mom uucne 6 unmepaxmueroti JEKII MPAKT.

Gopme 4 6
IK3amenbl B ) ) ) ) 54
Bcero: 72 104 40 202 | 432
B TOM umHciIe ¢ MCN0JIb30BAHUEM HHTEPAKTHBHBIX JEKII MPAKT.
¢hopm, TexHosI0THIT 16 24




Jleknuu

Ne
n/n

HaunumenoBanue

pasnena

(MOyJIs1) M CIUTLJINHbI

Conepxanue

Jlekuuu

— 1 kypc, 1 cemecTp

9J1eMeHTBI TCOPUH MHOKECTB

H JIOTUKH

BoickasbiBaHMA; JIOTHYECKHE ONepalud HajJ
BbICKa3bIBaHMAMH.  [loHsATHe  BBICKa3bIBaHMS;
JOTUYECKHE  OIEpalM¥  HaJ  BBICKa3bIBAHUSMM.
Dopmyisl JIOTMKM  BBICKAa3bIBAaHUH;  TaOIMIIbI
UCTUHHOCTH; PaBHOCHIIbHBIE (DOPMYIIBI; OCHOBHBIC
PaBHOCHJIBHOCTH JIOTMKH BBICKA3bIBAHUM.

MHuo:xecTBo. Omnepanum HaJx MHOKeCTBAMMU.
MmuoxectBo. IlonmuoxkectBo.  Omepauuu  Haj
MHO>KE€CTBAMU; OCHOBHBIE CBOMCTBA OMEPaIUid.

Ipennkarsbl. KBanrtopsl. 3anuceh
MaTeMaTH4YeCKHX YTBep:kKIeHUil B Buae Gopmy.
JOruku mpeaukaroB. [Ipeaukatsl. Onepanuu Haj
HpeauKaTaMy. KBanTOpBHI oOuIHOCTH 5
CYIIECTBOBAHMUS. 3anuch MaTeMaTHYECKUX
YTBEPXKIEHUH B BUAE (HOPMYI JIOTUKHA TPEIUKATOB.
ObparHas u MIPOTUBOMOJIOKHAS TEOPEMBI.
HeoOxonumoe u nocrarouHoe yciaoBus. Buabl
KOCBEHHBIX JIOKa3aTeIbCTB

BI/IHale)Ie OTHOIICHUSA u

0TOOpaKEeHU S

Bunapubie oTHomenusi. buHapHble OTHOIIEHMS
HAa MHOXKecTBe M MX CcBoiicTBa. buHapHble
OTHOILIEHUS;  00JIACTh  OMNpeNeNeHus,  00JIacTh
3Ha4YeHU OMHApHBIX OoTHOUIeHUH. CrlocoObl 3aJaHus
OMHApHBIX OTHOLIEHWH; rpad U rpaduk OMHAPHBIX
oTHomeHHH. OTHOUIEHHe, OOpaTHOE JIaHHOMY.
OTHOIIIEHUS! HA MHOXKECTBE U MX CBOMCTBA.

OTHomieHHe  JKBHBAJIeHTHOCTH. OTHoIEeHHe
nopsiaika. OTHOIIIEHWE SKBUBAJIEHTHOCTH; KJIACcChI
HKBUBAJIEHTHOCTH M (paKkTOp-MHOKecTBO. [loHsATHe
p336I/IeHI/I5[; CBA3b OTHOIICHHUA JSKBHUBAJICHTHOCTH,
3aJJaHHOTO HA MHOXECTBE, C pPa30HEeHHEeM H3TOTO
MHOkecTBa. OTHOILIEHUE TOPSI/IKA; YIOPSI0YEHHbIE
(cTporo, HECTPOTO, YACTUYHO, TUHEITHO) MHOXKECTBA.

Orto0paxenue (pyHKums); BHIABI 0TOOpaKEHHIA.
Yactuynoe otoOpakenue. Orobpaxenue (PpyHKINA);
BHJIbI OTOOpPaKCHU: MHBEKTHBHOE, CIOPBEKTHUBHOE U
OouexkTHBHOE 0TOOpakeHus. OOpaTHOE OTOOpaKEHHE,
HE0OXOIUMOE U JIOCTaTOYHOE YCJIOBHE 00pPaTUMOCTH
oToOpaxeHus. B3aMMHOOTHO3HAYHBIE OTOOpaXKEHUS
W MOIIHOCTH MHOXECTB, CUYETHBICE MHOXKECTBA.
Komnosurms oroOpakeHui.




Anredpsl

bunapubie ajaredOpaumveckue omepauuu. I'pymnma.
Hoarpynna. bunapuslie anreGpandeckue onepauy;
Bubl OuHapHbIx onepanuidl. IlonsTne anreOpsl,
anreOpanyeckoi cucteMsl. [ pyrmma, mpumepsl rpymir;
aJIUTUBHAS U MYJbTUIUIMKATHUBHAs (OPMBI 3aIIUCH
rpymi. [Ipocreimme cBoiicTBa rpynmsl. Iloarpymnmna;
IIPUMEPHI OATPYII; KPUTEPUN OATPYIIIHI.

Cucrema  HarypajJbHbIX  uyucesd. [lpuHoun

MaTeMaTU4ecKoi HHAYKIHH. Cucrema
HaTypajdbHbIX uHces; akcuomsl Ileano. IlpumHnun
MaTeMaTUYECKOMN WHAYKLIWH. Meron
MaTeMaTU4eCKOn WHIYKIUU KaK METOJ

J0Ka3aTcjIbCTBa yTBep)Kl[eHI/Iﬁ " €0 pa3HOBUJIHOCTH.

Kouasbno. IIpocreiimme cBoiictBa kojbua. Koabuo
nesabix yucesa. Kombpno; npumepsl kosen. Kosbno
LENbIX YHCEN; OTHOLIEHUE JAEIUMOCTH B KOJbLE
LENbIX YHUCEN; TeopeMa O [EJIEHHH C OCTAaTKOM.
OTHoOLIEHHE CpaBHEHHS IO MOXYII m B KOJIbLE
LENbIX YHUCEN; KJIACChl BBIYETOB [0 MOXYIIO M1,
KOJIBIIO KJIACCOB BbIUETOB Zm. IIpocTeiimue cBoiicTBa
Kosbla. [lonkonpo JaHHOrO KobLa.

Iouae. Ilpocreiimue cBoiicTBa nmoJsi. OnpeneneHue
I0JIs; TpUMEPBI NoJiel. Zp Kak NpUMep KOHEYHOI'O
HeuucnoBoro moss. Ilpocreiimme cBoOHCTBa OIS,
OTCYTCTBHE B Tmone pgenutened Hyns. [loamone;
pacmpeHue nojisi. Y HopsA0ueHHbIE TOJIA.

ITosie KOMIJIEKCHBIX 4HCeJN. AJjredpamdyeckas
¢popma kommiekcHoro uucJia. [locrpoenue nons C,
ABJIAIOIErOCs PACUIMPEHNUEM TOJS JEHCTBUTEIBHBIX
yucenl R u ero MUHHUMaIbHOCTH. AJreOpanyeckas
dopma  KommekcHoro  uucna.  M3oOpakeHue
KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM IJIOCKOCTH.
Onepanuyu  Hajg ~ KOMIUIEKCHBIMM — 4YHCIaMH B
anreOpandeckoit popme.

Tpuronomerpudeckass ¢opmMa KOMILUIEKCHOIO
ymcaa. Tpuronomerpuueckas GopmMa KOMIJIEKCHOTO
4KCIIa; YMHOXKEHHE U JEJIEHNE KOMIUIEKCHBIX YHCEl,
3aJJaHHBIX B TpUroHOMeTpudeckoil popme. Popmyna
Myaspa. ['eomeTprueckas HHTepIpeTanus onepanui
YMHOXEHUS M  JeJIeHUs HaJd  KOMIUIEKCHBIMU
YK CJIaMHU.

KopHu N-HO#M cTemeHM M3 KOMILIEKCHOIO YHCJA.
Kopuu w3 eamnmubl. KopHu N-HOM cTenmeHn wu3
KOMIIJIEKCHOTO YHCIIa; reOMETPHUYECKOE
n300pakeHre KOpHEW Ha KOMIUIEKCHOW IJIOCKOCTH.
Kopan w3 eauHunpl; CBOMCTBA KOpHEM N-HOM
CTETEeHU U3 €AMHUIIBI; IEPBOOOpa3HbIe KOPHHU N-HOM
CTENIeHH U3 €TUHUIIBL.




Jlekuum — 1 Kypc, 2 cemecTp

Apudmernyeckoe N-MepHoOe
BEKTOPHOE IIPOCTPAHCTBO H
CHCTEeMbI JIMHEHHBbIX
ajredOpanyecKux ypaBHeHUil

Apudpmernueckoe N-MepHoe BEKTOpPHOE
npocrpanctBo. IloHsitue cucTeMbl JIMHEHHBIX
ajnredOpanyecKux ypaBHeHM.

Apudmernueckoe N-MepHoe BEKTOPHOE
npoctpanctBo. Ilonstue  cucTteMbl  JTUHEHHBIX
ypaBHenuir (CJIY) u e€ peuieHus; paBHOCUIIbHBIE
CJIY. DnemeHTapHble NPeoOpa3oBaHUS CHCTEMBI;
0o0paTUMOCTh  3JNEMEHTApHBIX  IpeoOpa3oBaHUil;
PaBHOCUJIBHOCTb ~ JAHHOM  CHUCTEMBl  JIMHEWHBIX
ypaBHenud u CJIY, mnoiydeHHOM u3 MJaHHOW B
pe3ynbTaTe LENOYKH 3JIEMEHTaPHBIX
IpeoOpa30BaHUH.

Pemienne CJIY wMeToaoM IHocJaeI0BaATEJILHOIO
HCKJIIYeHUs Heu3BecTHbIX (MeToaoM I'aycca).
Pemenne CJIY MeTOOOM  HOCIENOBATEIHHOTO
WCKIIIOYCHHUS] Heu3BeCTHhIX (MeTomom [aycca).
PaBHocunbHOCTE  mipomsBosbHOM  CJIY  cucreme,
uMewIe  cryneHyateld  BuA.  MccnenoBanue
CUCTEMbl  JIMHEWHBIX  YpaBHEHUHM MO  BUAY
crynenyaron CJIY, mnomydyeHHON u3 JaHHOM B
pe3ynbTaTe LETIOYKHU 3J€MEHTaPHBIX
npeoOpazoBanuii. OpHopoansie CJIY; cBolicTBa
peuienuii ognopoaHout CJIY.

JIuHeilHAs1 3aBHCUMOCTh M  HE3aBUCHUMOCTH
cucTemMbl apupMeTHYeCKUX N-MEPHBIX BEKTOPOB.
JluneliHas 3aBUCUMOCTh M HE3aBHCHUMOCTh CHCTEMBI
apu@MeTHUeCcKuXx N-MEpHBIX BEKTOPOB; CBOWCTBA
JIMHEHMHOMN 3aBUCHMOCTH u HE3aBHUCHUMOCTH;
KpUTEpUN JMHEHHOW 3aBUCUMOCTH, YCUJICHHBIN
KpUTepuil. JKBUBAJIEHTHBIE CUCTEMbI BEKTOPOB.

baszuc U paHr KOHEYHOM CHCTEMbI
apumMeTHYeCKHUX N-MEpPHBIX BEKTOPOB. basuc
KOHEYHON CHCTeMBbl apU(PMETHUYECKHX N-MEPHBIX
BEKTOPOB; TeOpeMa O CYIIeCTBOBaHUMU Oa3uca
KOHEYHOH CHCTeMBl apU(PMETHUYECKHX N-MEPHBIX
BEKTOPOB. Panr KOHEYHOM CHCTEMBI
apu@MeTHUeCcKuXx N-MEpPHBIX BEKTOPOB; CBOWCTBA
paHra.

Crpouyeunblii paHr marpuubl. Berumciaenmne
CTPOYEYHOI'0 paHra MAaTpHUbl INPHUBEACHHEM K
CTYNIEHYATOMY BHJY.

CTpodeuHbIi  paHr  MaTpHIbl.  DJIEMEHTapHbIE
npeoOpa3oBaHusl CTPOK MAaTPHIIbl; HEU3MEHSEMOCTb
CTPOYEYHOTO paHra pu 3JIEMEHTAPHBIX
npeoOpa3oBaHusAX. MarpHlbl CTYIEHYaToOro BHA,
CTPOYECHYHBIN paHr CTYIIEHYaTON MaTpHUIIBL;
BBIYMCIICHUE  CTPOYEYHOIO  paHra  MaTpULbI
IIPUBEJICHUEM K CTYIIEHYaTOMY BH]TY.




PaBeHCTBO CTPOYEYHOr0 M CTOJOLOBOIO PAaHIOB
matpunbl. Kpurepuii  coBmectHoctm  CJIY.
CronOuoBelid  paHr MaTpuUllbl; HEU3MEHIEMOCTh
CTOJIOIIOBOTO paHra MaTpHUIlbl TpPH 3JIEMEHTAPHBIX
peoOpa3oBaHUAX CTPOK. PaBEHCTBO CTpOYEYHOrO U
CTOJIOLI0BOT'O PAHI'OB MATPHIIBL.

Kpurepuii coBmectnoctu CJIY (Kponekepa —
Kanemnu). Omnoponusie CJIY; dynnamenranpHas
cucrema pemieHuit onHopoaHoit CJIY. CBszb Mexay
pPEIICHUSIMA HEOJHOPOJHOM M aCCOIMUPOBAHHOU C
HEW OJTHOPOJHON CUCTEMBI JIMHEUHBIX YPABHECHUI.

MaTpuubl 4 onpeaeTuTe N

Martpuusl. Onepanun Hax marpunamu. [lonstue
MaTpulbl; 4acTHble BHUJbI Marpul. Onepauuu Haja
MaTpUllaMy; CBOMCTBA OIEpALIMH HaJl MATpPULIAMHU.
TpaHCIOHMpPOBaHME MaTpULl; CBOWCTBA OINEpaLUU
TPaHCIOHUPOBAHUS.

OoOpatumble mMaTpunbl. Bbruucienue o0paTHOM
maTpuubl. MaTtpuunbiii meton pemenuss CJIY.
OOpaTtumMble MaTpulbl. DJIEMEHTapHbIE MAaTPHIIb;
BUJbl  3J€MEHTapHbIXx  Marpull.  CBOAMMOCTH
3JIEMEHTApHBIX ~ NpeoOpa3oBaHUN  MaTpUIBl K
YMHOXEHUIO €€ Ha HEKOTOPYI0 3JIEMEHTapHYIO
MaTpHLy. Ycnosus 00paTUMOCTH MaTpHLL.
[IpeacraBnenne o0OpaTUMOW MaTpUIlBl B BHJC
IIPOU3BENICHUS IEMEHTapHbIX MaTpull. Beruncienue
oOpaTHON MaTpuubl. MaTpuuHbI METOJA pEeLIeHUs
CJIV.

IlepecTranoBKkH. IMoacranoBkw. I'pynna
NMOACTAHOBOK cTenmeHu n. [loHsATHME mepecTaHOBKHU
U3 n DIEMEHTOB. [HBepcMM B INEpECTaHOBKE.
YerHocTh mepecTaHOBKU. [IoHsATHME MOICTAaHOBKHU 7-
HOH CTEIICHHU. YetHOCTh IIOJICTAHOBKH.
[TpousBeneHue (KOMIO3MLIMA) MOACTaHOBOK. ['pynmna
MIOJICTAHOBOK (CHMMETpUYECKasi TpyMIa) CTENEeHH 7.

Omnpeneanrens KBAa/IpaTHOM MaTpHUIbI.
Boruucienne omnpexeanTeNs. ITonsatue
ompenenuTens KBaApaTHOW Marpuilkl. CBolcTBa
ompenenurensd.  MuHOpsl W anredbpanueckue
JonosHeHus.  Pasnoxkenue  omnpenenurens 1o
JJIEMEHTaM CTPOKM M crosibia.  Beruucnenue
ONpPENETUTENS KBAIPATHON MaTpHILIBL.

Onpenenurens mnpousBeneHuss Marpui. I[lonsaTue
mMuHOpa K-Toro mopsiaka Matpuibl. Teopema o panre
MaTpullsl. BTopoil crmoco® BbuuCIeHHs 0OpaTHOI
matpuiel. Merox Kpamepa ms pemenns CJIY.

AOCTpaKTHBIE BEKTOPHbIE
NPOCTPAHCTBA

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




bazuc u  pa3sMepHOCTL  KOHEYHOMEPHOIO
BEKTOPHOI0 NMpOcCTpaHcTBa. JIuHeilHas 000s0YKa.
ba3uc u pa3zMepHOCT, KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; IMEPEXOA OT
OJIHOTO 0a3uca K IPyromy.

N3omoppuzm BEKTOPHBIX NPOCTPAHCTB.
H3omMophu3M BEKTOPHBIX MPOCTPAHCTB OJMHAKOBOMN
pa3MEepHOCTH.

BekTopHOe  MPOCTPAHCTBO €O  CKAJSIPHBIM

YMHOKEHHEM.

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

JOIOJIHEHMEC K IIOAIIPOCTPAHCTBY.

EBxianaoBo BEKTOPHO€ ITIPOCTPAHCTBO. EBknaumoBo

BEKTOpHOE  MpocTpaHcTBOo.  Hopma  BekTopa.
OpTOHOPMUPOBAHHBIH 0aszuc €BKJIM10Ba
MIPOCTPAHCTBA. N3omopduzm €BKJIUOBBIX

MIPOCTPAHCTB OJIMHAKOBOM pa3MEpPHOCTH.

JInHelHbIE ONepaTopbl

JluHeiinbIe 0TOOpaKeHust " onepaTopbl
BEKTOPHBIX MNpoCTpaHcTB. MaTpuna JIMHeHHOro
oneparopa. JIuHeliHble OTOOpaKEHUSI U OIEepPaTopbl
BEKTOPHBIX  IIPOCTPAHCTB. 3aJaHU€ JMHEUHOIO
OTOOpa)XeHHSI C IOMOINBbI0 00pa3oB  0a3HMCHBIX
BEKTOpoB. Matpuna imHeitHoro omeparopa. CBs3b
MEXy KOOPAMHATHBIMH CTOJIOIIAMU BEKTOPOB X U
¢(x). CBa3p MeXdy MaTpUIAMH JIHHEHHOTO

oreparopa OTHOCHUTEJIBHO —pa3jMYHBIX 0a3HCOB,
mogo0ue MaTpuil.

Ob6J1acTh 3HAYEHHIi M PAHT JIMHEHHOT 0 onepaTopa.
SAnpo m nedekT JMHEHHOro omeparopa. Ajredpa
JIMHEHHbIX onepaTopos BEKTOPHOI0
npocrpancrBa. QOOnactb 3HAYeHUH W paHT
JUHEWHOro omepaTtopa. SAnpo u nedeKkT JIMHEHHOro
oneparopa. OOpaTUMbIe JIMHEHHBIE OTIEPATOPHI.
Anrebpa  JNHMHEHHBIX  ONEPATOPOB  BEKTOPHOT'O
npoctpancTBa. M3omopdusm anredOpbl JTUHEHHBIX
OIIepaToOpPOB U MOJHON MATPUUHON aJIreOpBbl..

CoOcTBeHHBIC BEKTOPBI H COOCTBEHHbIC 3HAYCHHUS
JuneiiHoro omepartopa. CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAa4Ye€HHs JIMHEHHOro oleparopa.
XapaKkTepuCcTUIECKOE YpaBHEHHE. JInnelinbpie
OIepaTopsl C NPOCTBIM CHEKTPOM. YCJIOBHS, IpU
KOTOPBIX MaTpulla o j00Ha AMaroHaJIbHOW MaTpHIIe

Jleknun

— 2 Kypc¢, 3 cemecTp

DJIeMeHTBI TEOPHH TPy

Hoayrpynmnsl. I'pynna MOJACTAHOBOK Ha
MHoxecTBe M. Teopema Koimu. Ilomyrpynmsr.
Monouel. OG0OLIECHHBIH 3aKOH acCOIMAaTUBHOCTH
s nonyrpynn. Ioarpynmsl. I'pynna moacTaHoOBOK
N-HOM cTeneHu. ['pynna noJcTaHOBOK HAa MHOXKECTBE
M. Teopema Koann.




OTHolIeHHEe CpaBHEHUsI MO MNOAIpyNIe M ero
cpoiictBa. Hopmaiabubeiii  aenuresns. Dakrop-
rpynna. OTHOLIEHUE CPABHEHUS 10 TIOATPYIIIIE U €ro
cBoiicTBa. IIpaBble W JIEBBIE CMEXHBIE KJIACCHI.
Teopema Jlarpanxa u ee cineactsusi. HopmanbHbIi
nenurenb.  Kpurepuili  HOPMajabHOTO — JIEJIUTENISA.
dakTop-rpymnmna.

I'omomoppusmer u  u3oMoppu3Mbl  rpymi.
Teopema 00 s3nuMopdusmax i TPyl
['omoMoppu3aMel ¥ u3oMOppu3Mbl  rpyni. Sapo
romoMopdusma. Teopema 00 smuMopdusMax mJis

TPyIHIL.

Hopsinoxk 3gementa rpynnbl. Hukianyeckue
rpynnsl. [lopsnok snemMeHTa rpyIiibl, €ro CBOWCTBA.
[Muknuyeckue rpynmnsl, uX omucanue. lloarpymmbl
MUKIMYeCKNX rpynim. M3omopdusm OeckoHeuHBIX
HUKIUYECKUX  TPYNI; HM30MOPPHU3M  KOHEUYHBIX
HUKIMYCCKUX T'PYIIIT OAHOT'O IMMOPAIKA.

DJIeMeHTbI TEOPUH KOJIel]

Hneannl konbua. CpaBHeHHsI U KJIACChl BHIYETOB
no uaeanay. OnpeaeneHue uaeana Koiabla, MPUMEPHI
uzeanoB; Kpurepuil uneana. Cymma U mnepecedyeHue
uncamoB. OTHOIIEHWE CpPaBHCHHS TI0 WJACATy B
KOJIbIIe M ero cBoictBa. OmpenencHUe W CBOHCTBA
KJIACCOB BBIYETOB TIO HJCAITY.

dakTop-koab1o. Teopema 00 3numMoppuzmax ais
KoJiel. Buabl koJer.

CyMMa ¥ mpoU3BEACHUE CMEXKHBIX KIIACCOB KOJIbLIA
no uneany. Teopema o dakrop-koiubiie. Mopduzmbr
konen. Sapo  romomopdusma. Teopema 00
snumop¢u3Max g Kojel. Buabl konen: ob6nacth
LIEJIOCTHOCTH, KOJIBLIO TJIABHBIX 1591 (21 (0):
(dakTopHaIbHbIE U €BKJINI0BbI KOJIBIIA.

Jlekuum — 2 Kypc, 4 cemecTp

Muoro4jieHsl

Ko/b110 MHOT04/IECHOB OT OJHOI NMepeMeHHO HaJl
00J1aCTBI0 LIEJIOCTHOCTH.

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

JejileHue MHOIO4JIeHAa HA ABY4YJIeH, TeopeMa besy.
Jlenenne MHOrowjieHa Ha JABYWIEH, Teopema besy.
Cxema T'opuepa. KopHu MmHOrouseHa; HaumbOosbliee
BO3MOXKHOE YHCJIO KOpPHEH MHOTOWIeHa Haj
0o0nacTpi0  NENOCTHOCTH.  AnreOpanueckoe U
(GYHKIIMOHAJIBbHOE PABEHCTBO MHOTOYJICHOB  Haj
0eCKOHEYHON 00J1aCThIO IIETOCTHOCTH.

KoJb11o MHOT04JIEHOB Ha/I MOJIEM.

Konpio MHoOrowienoB Haja mnojeM. Teopema o
NEJIEHNH ¢ ocTaTKOM. HanOoJsmmii 0O IeInTeEIh
MHOTOWIEHOB;  alroput™M  EBKnuga;  nuHeiHoe
pasznoxxeane HOJl nByx muHorouneHoB. Hanmensiee
o011ee KpaTHOE.




HerI/IBOI[I/IMbIe HaaQ JAAHHBbIM mnmoJjemM
MHOI'04J1€HbI. q)aKT()pI/Ia.]'IbHOCTb KoOJbHIA
MHOTOYJI€CHOB Ha/1 I10JI1E€M.

HpI/IBOI[I/IMBIe N HCIIPUBOAMMBIC HAA JAHHBIM II0JICM

MHOI'OYJICHBI. Paznoxenue MHOIo4JI€cHa B
MMPOU3BCACHUC HOPMHPOBAHHBIX HCIIPUBOJUMBIX
MHOKHTEIICH. (DOpMaJ'IBHaH IMPpOU3BOJHAA

MHorowieHa; Qopmyna Teinmopa. KpaTaele kopHH
MHOT'OYJICHA.

Koabuo MHOI'04JICHOB or HECKOJIbKHX
nepeMeHHbIX. OnpeneneHue KoJIbLla MHOTIOWIEHOB
OT HECKOJIbKMX IIepeMeHHBbIX. PaKTOpHaIbHOCTH
KOJIbIIAa MHOTOWIEHOB OT HECKOJIBKHMX IEPEMEHHBIX
HaJ IOJIEM. Crenenb OJHOYJICHA.
Jlekcukorpagpuyeckoe yrnopso4eHue OJHOUWIEHOB U
€ro CBOWCTBAa. BpICIIMI 4€H NPOU3BENCHMS IBYX
HEHYJIEBbIX MHOTOUYJICHOB.

Cummerpuyeckue  MHOrowieHol.  OcHoBHast
TeopeMa 0 CHMMeETPHYEeCKMX MHOIO4JIeHax.
OnpeneneHue  CUMMETPUYECKOIO  MHOTIOWIEHA.
JlemMa 0 BBICIIEM WIEHE CHMMETPUYECKOTO
MHorouseHa. OCHOBHasl TeOpeMa 0 CUMMETPUUYECKUX
MHorowieHax. [IpakTuueckuil cnocoO BbIpaskeHHs
CUMMETPUYECKOT0 MHOTOUIEHA YEPE3 AIEMEHTapHbIE
CUMMETPHYECKHE.

Auredpanyeckast 3aMKHYTOCTh oJIst
KOMILIeKCHBIX 4Mceld. Jlemma o MHorousnene 6e3
cBOoOOAHOrO wieHa. Jlemma o Bo3pacTaHUU MOAIYJS
MHorousneHa. Jlemma Jlanambepa. OcHoBHas Teopema
anreOpel. PaznokeHue MHOrousjeHa Haja TOJEM
KOMIUIEKCHBIX YHCEJI B IPOU3BEICHUE JIMHEUHBIX
MHOxutene. Dopmynsl Buera.

MHoro4jaeHbl 0T OHOM NMEePEeMEHHON HAX MOJIAMH
R um Q. Conpsk€HHOCT MHHMBIX KOpHEU
MHOTOYJICHA C IeUCTBUTENbHBIMU KO3 PHIIIeHTaMu.
Paznoxenue MHOT'O4JICHA HaJ MOJIEM
JEUCTBUTEIILHBIX qHuCcen B MIPOU3BEICHUE
HEMPUBOAUMBIX MHOKHTENIEH. MHOrowieHsl Hal
oJaeM pPalMOHAIBHBIX YuCen. Llenslie 5
palMOHAIIbHBIE KOPHM MHOTOWIEHAa C  LEJIbIMU
kodddunmentamu.  Kputepuii  HEmpUBOIUMOCTH
OH3eHIITeHA.

Pemienne ypaBHeHHMil TpeTbeH W 4YeTBEPTOM
CTENEeHH.

Pemenue ypaBHeHu#l TpeTbell cTenenu no hopmynam
Kapnano. Peuienne ypaBHEHUN 4EeTBEPTOM CTENEHU
MeronoM Peppapu.

Pacumpenus moJieit

Ctpoenue MPOCTOro aJredpanveckoro
paciipeHus moJisl.

AnreOpanyueckuii HajJ TOJIEeM JJEMEHT U €ro
MUHHMAJIbHBIH MHOTOYJICH; HETIPUBOJAUMOCTb
MHHHAMAJIbHOTO MHOTOYJICHA, CTETIeHb




aIreOpanyeckoro Haj MoJjieM 3JIeMeHTa. TeopeMbl O
CTPOCHUHU TIPOCTOTO aIreOpamyecKoro pacluIupeHHsI
OJIs1.

Anredpanyeckue W TPaHCUEHAEHTHbIE 4YMCJIA.
OcBoboxeHue oT anredpanvecKkon
HUPPALMOHATIEHOCTH B 3HaMeHaTee JIpoOwu.
AnrebpanyecKue U TPAHCIICHJCHTHBIC YHCIIA.

YcioBue pa3pemidiMoOCTH YpPaBHeHMH Tperbeil
CTelleHd B KBaJApaTHbIX paaukaiax. I[lonsarue
pa3pemruMocTH ypaBHEHUS B KBaJIpaTHbBIX
pagukanax. YCIOBHE pPa3pelIMMOCTH ypaBHEHUH
TpeTbeil CTemeHH B  KBaJpaTHBIX  paJuKalax.
IIpuMepsl TEOMETPUYECKHUX 3a7ad, CBOMSIIMXCA K
YpaBHEHUSAM, HEpa3pelIuMbIM B  KBaJpaTHBIX
pajuKaiax.

HpaKaneCKne 3aHATUA

Ne
n/n

HaunumenoBanue pas3zaena
(MoayJis1) M CHUILINHbBI

Conep:xkanue

IIpakTnueckue 3ansaTus — 1 Kype, 1 cemectp

DJ1eMeHTBI TCOPUH MHOKECTB
H JIOTUKH

Bricka3pIBaHUS;
BBICKQ3bIBAaHHUSIMH.

JJOTUYCCKUC ornecpanruu Hazg

MHosxecTBo. Onepanyy HajJi MHOKECTBAMH.

ITIpenukarsl. KBaHTOpBI. 3anuch MaTeMaTHYECKHUX
YTBEP)KJICHHH B BUAE (hOPMYJI JIOTHKH MPEIUKATOB.

bunapuble  OTHOLUCHUS H

0TOOpaKEeHUA

bunapueie oTHomeHus. buHapHble OTHOIIECHUS Ha
MHOXECTBE U UX CBOMCTBA.

OTtHomieHne OKBHUBAJICHTHOCTH. OTtHomeHune

MOPsI/IKA.

OtoOpaxkenue (pyHKLHA);
Kommnoszuius oToopaxeHui.

BHUJIBI  OTOOpPaKEHUI.

KonTponbnas paborta Ne 1

Aaredpsbl

bunaphsble anreOpandeckue onepauuu. I'pynmnsl

Cucrema HATypalbHbIX qyuces. [TpuHIMO
MaTeMaTUYECKON MHIYKIIMU

Komena. Komeno mensix uwmcen. Iloms.  Iloxmone;

paciupCHUC 1O

Anrebpanyeckass M TpUTOHOMETpUYecKass (POpMbI
KOMILJIEKCHOTO qucia. Omnepanuu Hajl
KOMIUIEKCHBIMH ~YUCIIaMH B anreOpamdeckod W
TPUTOHOMETpUUYECKOH opmax

KOpHI/I N-HOM CTENEeHH H3 KOMILJIEKCHOIO 4YHCIa.
KOpHI/I n3 CAUHUIIBI.

Konrtposnbnas padora Ne 2

IIpakTnueckue 3ausaTus — 1 Kypc, 2 cemecTp

Apudmernueckoe

N-mepHoe BEKTOpPHOE
NPOCTPAHCTBO M  CHCTEMbI
JIMHEHHBIX  ajJredpam4ecKux
YPaBHeHUil

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

Pemenne CJIY  MeromoM  mocinegoBaTelIbHOTO
MCKJIFOUCHHS] HEM3BECTHBIX (MeTo/10oM ["aycca)




JInneliHas 3aBUCUMOCTh U HE3aBUCUMOCTH CUCTEMEI
apu(MeTHUECKUX N-MEPHBIX BEKTOPOB

ba3uc u paHr KOHEYHON cUCTEMbl apUPMETHUYECKUX
N-MEPHBIX BEKTOPOB

CTpouyeyHbIi  paHr  MaTpPHIbIL. Brruucnenue
CTPOYEYHOTO paHra MaTpuIlbl MPUBEICHUEM K
CTYNEHYaTOMY BHU]LY

Kpurepuii  coBmectHoctu  CJIY  (Kponekepa-
Kanemnu). Opnoponnbie CJIY; dyHmameHTampHas
cucreMa pemieHuit ognopoauoit CJIY

KontposbHas padora No 3

Matpuusbl 4 onpeaeTuTe

Matpuisl. Onepanuu HaJy MaTpUIIaMU

Bbruncnenue oOpaTHOM MaTpullbl € ITOMOLIBIO
AJIEeMEHTApHBIX MTpeoOpa3oBaHuii. MaTpUUHBIN METO
pewenus CJIY

OHpeI[eJ'II/ITCJ'IL KBaHpaTHOﬁ MaTpuObl. Brruucnenue
OMpCACIIUTECIIA.

Bbruucnenne o0paTHOM MaTpullbl C  [OMOIIBIO
npucoeMHeHHoW Mmatpunbl. Meron Kpamepa s
pemenus: CJIY

AOCTpaKTHBIE BEKTOpPHbIE
NMPOCTPAHCTBA

Bekroproe mpoctpancTBo. basuc u pasmepHOCTBH
KOHEYHOMEPHOT'O BEKTOPHOT'O IPOCTPAHCTBA

M30MOpdH3M BEKTOPHBIX POCTPAHCTB

Bektopnoe MIPOCTPAHCTBO co CKaJISIPHBIM
yMHOXkeHHeM. OpToroHanbHasi CUCTEMa BEKTOPOB.
[Tpouecc opToronann3anuu

EBknumoBo BEKTOPHOE MPOCTPAHCTBO.
OpTOHOPMUPOBaHHBII 6aszuc €BKJIM0BA
MPOCTPAHCTBA

JInHelHbIE ONIepaTOpbI

Martpuna nuseitHoro oneparopa. O6nactb 3HaUCHUI
U paHr JIMHEeHHoro omepartopa. fAnpo u nedext
JIMHEMHOT O onepaTopa

CoOCTBeHHBIE BEKTOPHl U COOCTBEHHBIE 3HAYCHUS
JIMHEMHOT 0 onepaTopa

KonrtpossHas padora Ne 4

IIpakTHUyeckue 3aHATHS — 2 KYPC, 3 ceMeCTp

DJIeMeHTBI TEOPHH TPy

[Tonyrpynmel. MoHouael. ['pynmna nmoacTaHOBOK Ha
MHokecTBe M. Teopema Kanu.

OTHolLlIeHHE CpaBHEHUS M0 TMOATPYIIE U €ro
cBorictBa. Hopmanbubiii genurens. Pakrop-rpymnmna

["omMoMophu3MBI U H30MOP(HU3MBI TPy

[Topsinox snementa rpynmnsl. L{uknndyeckue rpymnimsl.
Teopema Jlarpanxka

KonTponbnas paborta Ne 5

J1eMEeHThbI TECOPUH KOJICIL

Nneanst konbia. CpaBHEHUS U KIACCHI BBIYETOB IO
nneany. akTop-Koabpio

Mopdusmsl KoJell.

IIpakTnuyeckue 3ansaTus — 2 Kypc, 4 cemectp

MHuoro4jeHsbl

KonbIio MHOTOYJIEHOB OT OJHOW TMEpPEMEHHOW Haj
o0macTei0 1e0cTHOCTH. OTHOIIEHHE IEIUMOCTH B
KOJIbI[€ MHOTOUYJIEHOB




JleneHne MHoOrowieHa Ha JBy4lIeH, Teopema besy.
KopHu MHOrOUNIEHA

Teopema 0 JedeHMM C OCTaTKOM B  KOJIbLIE
MHOTOWIEHOB Hax 1mojieM. HanOoipiuii oO0Imui
JIJINTEh MHOTOWIEHOB; aJlropuT™M EBKina
[IpuBoaMMBIE 1 HENPUBOAUMBIE HAJl JAHHBIM I0JIEM
MHOT'OUJICHBI. dopmarnbHas IIPOU3BOHAS
MHorowieHa. Kparasle KOpHU MHOTOWIEHA
Cummerpuueckue  MHorowieHsl.  [IpakTtuueckuit
Croco0 BBIPAXEHUSI CUMMETPUYECKOI0 MHOTOYJIEeHA
4yepes3 AIEMEHTAPHbIE CUMMETPUYECKUE

OcHOBHasz  Teopema anreopsl. Pa3noxenune
MHOrOYJI€Ha HaJ II0JIEM KOMIUIEKCHBIX 4YHCENl B
MIPOU3BEJCHUE JIMHEHHBIX MHOXHUTENCH. DOopMyJibl
Buera

MHorouseHsl OT 0JIHOM NepeMeHHON Haj moyieM R
MHorouwieHsl HaJ| 0JIEM PallMOHAIbHBIX YHCEl
Pemenne ypaBHEHUN TPEThE U YETBEPTOM CTEIEHU

AnreOpanyecKuii HaJ TMOJEM JJIEMEHT M €ro
MHUHUMaNAbHBIH MHOrowied. OcBOOOXKIEHHE OT
Pacimmpenns mosei anreOpanvecKoil MpparMoOHAIBHOCTH B 3HAMEHATEle
Jpoowu.

AnreOpanyecKre U TPAHCIICHICHTHBIC YK CIIa

6. JABOPATOPHBIN IPAKTUKYM

JlabopaTopHbIil MPaKTUKYM 1O anredpe yueOHbIM IUIAHOM He MPEAYCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekt (paboTa) no ajnredpe yueOHbIM IUIAHOM HE MPETyCMOTPEH

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

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.: U3narensctBo «JIauby», 2018.-

224c.



0) 10NOJIHUTEIbHAA JIUTEPATYPa;

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. Yacte I. OcHoOBBI 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 obecrieyeHue:

1. PaGota Ha KOMMBIOTEPE NPOBOAUTCA C HCIOJIH30BAHUEM JIMIIEH3MOHHBIX BEpPCUI
ornepannonnoi cucremsr Microsoft Windows XP Prof.

2. lna paboThl B OMONIHMOTEKE UCTIOIB3YyeTCS OOIIEBY30BCKOE JTUIICH3MOHHOE MPOTPaMMHOE
obecrieuenne «Mpbuc-64», B cocraBe kotoporo Bxomar APM «Karamoruzatop», APM
«Yurarens», APM «A nmunuctparop», APM «Kommiekraropy», Web-Up6uc (CZ39.50)

3. Jluuensunonnas nporpamma AVYII (ILlaxTer) — koMIIeKC «JIEKTPOHHBIE BEOMOCTH)

r) 6236l JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H OUCKOBbIE CUCTEMBI:
1. HarmonanesHsIi udpoBoii pecype PykonTt. Pexum noctyna [http://www.rucont.ru/].
2. VYuuBepcuterckas Oubnmoreka oH-iaiH. Pexxum poctyma [http://www.biblioclub.ru/]. 6)
uHTEpHET-pecypcekl 1. http://www.4p.ru 2. http://marketing.com.ru

1) IlepeueHnb yueOHO-MeTOAMYECKOT0 0becniedeHHs 1JIsl CAMOCTOATEILHOIH padoThI
o0y4aromuxcs M0 TUCHUILIHHE:
1. Opranuzanus camMOCTOSITENIbHOM pabOThl CTYAEHTOB B YUPEXKIECHUU BBICIIETO 0Opa30BaHHUA
[Texcr]: metomuueckue pekomenmanuu / Coct.E.b. Many3una, E.D. Hopuna; Antaiickas roc.
Axanemus o0p-g uM. B.M. lllykmuna. — buiick: ®I'bOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

VueOHble ayTUTOPUH TS TIPOBEACHHUS 3aHATHIA JIEKITHOHHOTO THIIA:

Aynuropus, YKOMIUIEKTOBAaHHAas CHELUAIN3HPOBAHHOW MeOenbio, C  KOMIIBbIOTEPAMH,
OCHAII[CHHBIMH KOMILICKTOM JIMIIEH3UPOBAHHOTO MPOrPaMMHOT0 obecrieueHus (JUIEH3UOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, Mpbuc; CBoOOAHO pacmpocTpaHsIeMoe
nporpammHoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MyJIbTUMEANA IPOEKTOP, KpaH AJs MpeAcTaBieHus yueOHoi nHbopMaluu 00IbIION ayTuTOpUU
00yJarouxcs.

VY4eOHble ayIUTOPUH Ui TPOBEACHUS MPAKTUYECKUX 3aHITHIA:

AyauTopus, yKOMIUICKTOBaHHAS CIICHHATU3UPOBAHHON MeOenbio, ¢ KOMIBIOTEPaMH,
OCHAIIIEHHBIMH KOMILIEKTOM JIMIIEH3UPOBAHHOIO IMPOrPAaMMHOIO O0eCIeUeHus (JIMIEH3NOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, Mpouc; CBoOOAHO pacmpocTpaHsIeMoe
nporpammuoe obecrieucrue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTUME/IHA TIPOEKTOP, SKPaH IS MPEACTABICH s yIeOHOH HH(OpMAIUu OONBIION ayInTOPUN
oOydJaronmxcs.



VueOHble ayTUTOPUH IS IIPOBEICHUS TPYIIOBBIX ¥ HHANBUIYATbHBIX KOHCYJIbTAIHI:

Ayautopusi, YKOMILJICKTOBaHHAs CICIMATN3UPOBAHHON MeOelblo, ¢  KOMIIbIOTEPaMH,
OCHAIIICHHBIMH KOMIUIEKTOM JIMICH3UPOBAHHOTO MPOrPAMMHOIO obecreueHus: (JIUIEH3UOHHOE
nporpammuoe obecreuenue: Windows XP, Office2003, Hpouc; CBOOOAHO pacmpocTpaHsIeMoe
nporpammuoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTUMEIHA TIPOSKTOP, SKPaH VIS MPEICTABICHHs y4eOHOH HH(OpMAIUU OOJIBIION ayIuTOPUN
00yJaroIuXxcs.

VYueOHble ayTUTOPUH IS TIPOBEACHHUS TEKYIIET0 KOHTPOJIS M POMEKYTOUHON aTTeCTaIluu:

AyauTopus, yKOMIUICKTOBAHHAS CIICHHAIM3UPOBAHHON MeOEIbl0, ¢ KOMIIBIOTEPAMH,
OCHAII[CHHBIMH KOMIUICKTOM JIMIIEH3UPOBAHHOIO MPOrPAMMHOIO 00ECIeUCHUs (JMIEH3MOHHOES
nporpammuoe obecrieuenue: Windows XP, Office2003, Mpouc; CBoOOAHO pacmpocTpaHsIeMoe
nporpammuoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
BO3MOICHOCHBIO NOOKIOUeHUst K cemu « Mnmepnem» u obecneuenuem 00cmyna 8 371eKmpOHHYIO
UHGOPMAYUOHHO-00PAZ08AMENLHYIO CPEDY OPAHUZAYUU.

[TomerteHust ISt CAMOCTOSITEIBHON pabOTHI:

Ayaurtopusi, YKOMILJICKTOBaHHAs CICIHAIN3UPOBAHHON MeOebio, ¢  KOMIbIOTEPaMH,
OCHAIIICHHBIMH KOMIUIEKTOM JIUI[CH3UPOBAHHOTO MPOrPAMMHOIO obecredeHnsi (JIUIEH3UOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, HUp6uc; CBoOOIHO pacmpocTpaHsIeMoe
nporpammuoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
BO3MOICHOCIBIO NOOKIIOUeHUs. K cemu « Mumepnem» u obecneuenuem 00cmyna 6 371eKmpOoHHYIO
UHDOPMAYUOHHO-00PA308AMENLHYIO CPEDY OPAHUZAYUU.

YuTanbHbIH 3a1, OCHAIICHHBIH aBTOMATU3UPOBAHHBIMU M OOBIYHBIMH PAOOYMMHU MECTaMH, C
KOMITBIOTEpAMH, OCHAIICHHBIMH KOMIUIEKTOM JIMIIEH3MPOBAHHOIO IIPOrPAMMHOTO OOECIIeYeHus
(JTuensuonnoe mporpammuoe obecreuerue: Windows XP, Office2003, Kaspersky. CBoGoaHO
pacrpocTpansieMoe nporpamMmuoe obOecneuenue: Google  Chrome, 7Zip), xomupoBaabHOMH
MAIIMHOM, TPHHTEpaMH, CKaHepaMH, C HAJIMYHEM aBTOMATHU3UPOBAHHBIX PAOOYUX MECT IS
noNb30BaTeNell ¢ mpoOieMaMHu  3pCHHUS:  CICHHAIBHOE  IPOTrPaMMHOEC  OOECIIeUCHHE,
tUudIodICHIIICeph , YISKTPOHHAs JyIa, YuTaollas Maniuaa. J[is 00yJaronmxcs HHBATHIOB U
mu; ¢ OB3  cnenpanu3upoBaHHBIE CEPBUCHI M HH(MOPMAIMOHHBIE PECYPCHI TPH  ITOMOIIN
POrPaMMHO-AIIaPATHBIX KOMILIEKCOB:

- tudo-duenr-rureepos Victor Reader Stream ¢ y1o0HO#M cHCTEMOI HaBUTAIHH;

- APM c npoBoansimu rapautypamu Jabra UC VOICE 550 Duo u Windows- npuioxeHHeM [uis
npeodpaszoBanus peun B Tekct VOCO. Professional ;

- BIIEKTPOHHOTO BHICO-yBenuuuTes Ruby.;

- CKaHMPYIOILIETO U YUTarolIero ycrpoiicrsa Eye-Pal Vision;

- CHeNUATM3UPOBAHHOIO MporpaMMHoro obecrieueruss Easy Converter mist co3manus mudpoBbIX
ropopsmux kHUr B popmare DAIZY .

[Momemenne st XpaHEHHS HW  NPOPHIAKTUYECKOTO  OOCIYXKMBAaHUS — y4eOHOTO
000pyIOBaHUS:

Ayautopusi, YKOMIUIEKTOBaHHAs CIEIHATM3UPOBAHHOW MeOenbio: mKad s XpaHeHHs
Y4eOHBIX HATJSIHBIX TOCOOWH, O0ECHEeYMBAIOMIUX TEMATHYECKHUE WILTIOCTPAIUU;, CTOJI, CTYI,
KOMITBIOTEP, IPUHTEP, YICOHO-METOJMYCCKUE TTOCOOUSL.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HanmenoBaHme oMeIIEHUH IS TIPOBECHHS BCEX BUAOB yIeOHOMH
JIeSITENIbHOCTH, MTPEyCMOTPEHHON
Y4eOHBIM IUTAHOM, B TOM YHUCJIE MIOMEIICHHUS JJIs1 CAMOCTOSITCIBHOM
paboTEhI, ¢ YKa3aHUEM MEPEYHsI OCHOBHOTO 000PYAOBaHUS, y4eOHO-
HATJISTHBIX TIOCOOHIA U HCIIOJIB3yEMOTr0 MPOrPAaMMHOTO
oOecrieueHus

Axnpec (MECTOIIOIOKEHUE)
MOMEIIICHUH [T TPOBEACHUS

BCCX BUIOB yqe6H0171 JACATCIbHOCTU

NIPEAYCMOTPEHHOU
y4eOHBIM ITaHOM (B cliydae
peanuzanu 00pa3oBaTeIbHON
MIpOrpaMMEI B ceTeBoi (opme
JIOTIOTHUTENBHO yKa3bIBaeTCs
HaNMEHOBAHNE OPTaHU3ALUH, C
KOTOPOH 3aKJIFOYCH JJOTOBOP)

4

JleKIIMOHHbIE 3aAHATHUS

220 nexuuoHHast ayJUTOpHs,

96 MoCcaOYHBIX MECT; KOMITBIOTEP C BO3MOXKHOCTBIO TIOJKITFOYCHHUS K
JIoKaJnbHOU cetu U Bbixona B MHTepHeT, noctyna k QOC uncturyTa,
MOHHTOpP, MYJIBTUMEINA-TIPOEKTOp; laKycTHUecKash cHCTeMa, 3KpaH
Ha TpeHore, 6 MHKpPO(POHOB, 2 TOJCTaBKU IOJ MHKpOGOHBL. B
KOMIUIEKTE: Kabenb THUTaHus, Kabemwm Ui TOAKIIOYEHUS K
KOMITBIOTEPY, BHJIE0- M Ay THOUCTOYHHKAM

Microsoft Windows 7 Professional, Microsoft Office Professional
Plus 2007, Microsoft Windows 62552196, Microsoft Office 62552196
(Ne JTunensuu B mrmaHoM Kabuaere Microsoft),

AntuBupyc Kacnepckoro  Kaspersky Endpoint  Security 10,
CyOnuren3uonnsiii  goroop Ne875 ot 06.02.2020 Jlumensus Ne
26FE-200221-084534-5-2964 (370), Adobe Reader 11, Adobe Flash
Player, Google Chrome,Forefront TMG Client, Skype 8.54

Poccuiickas @enepamms, 659300,

AnTaiickuil kpaid, . buiick, yi.
Coserckas, 1. 9,

JIeKIIHOHHDbIE 3aHATHS

215 nexuoHHas ayUTOpH,

46 MOCaJI0YHBIX MECT; KOMITHIOTEP C BO3MOYKHOCTBIO TTOJIKITIOYCHHS K
JIOKaJIBHOM ceTH M BbIxoAa B MHTepHeT, noctyna k OUOC uHCcTHTYTA,
MOHUTOP, MyJbTUMEIUA-TIPOEKTOP; 1aKyCcTHUYEeCKast CUCTEMA
Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44811748, Microsoft
Office 49379849 (Ne Jlunen3uu B mruuHoM kadbunere Microsoft),
AHTHBHUpYC Kacmniepckoro AHTHUBHUDYC Kacnepckoro 6,
Cybmunensnonnsii goroBop Ne875 ot 06.02.2020 JIumensus Ne
26FE-200221-084534-5-2964 (370), TIO Wur. mockm Star Board
Software 7.1, StarBoard Software 7.1 T'oc.kontpakT Ne 153 ot 05
HosiOpst 2008r, Adobe Reader 11, Adobe Flash Player, Google
Chrome, Forefront TMG Client

Poccuiickas ®enepanus, 659300,

Anraiickuii kpaii, r. buiick, yi.
Coserckag, 1. 9,

I[MpomexyToUHasi aTTECTAILUSA:

218KoMnbI0TepHBIii KJacce

12nmocaouHbIx MecT; 6 Y4eOHBIX CTOJIOB, CTOJI TIPENOJaBaTels,
y4aebOHas 1ocka, 6 cranmonapHbiX [1K ¢ 1ocTynoM B HHTEpHET.
Win10PROPQROEM, Microsoft Windows 42144830, Microsoft Office
49379849 (Ne Jlunensuu B tuuHoMm kabunete Microsoft);

AntuBupyc Kacnepckoro (Jlumensuss Ne 26FE-200221-084534-5-
2964 (370)), AstraLinuxSpecialEdition (JIuuen3noHHbI# g0roBop Ne
PBT-14/1617-01-BY3), ARCHICAD 23 Russian, Oduc 365, CIIC
Koncynsrantllntoc,

CIIO 1o  JHMIOEH3WOHHBIM  COTJIAIIGHUSM B CBOOOJHOM
pacnpoctpanenun, B ToM uucie mo GNU GeneralPublicLicense u
aHajoram

LibreOffice 6.2.2., Lazarus 2.0.6, Adobe Reader 11, Adobe Flash
Player, Google Chrome

Poccuiickas ®enepamus, 659300,

Anraiickuii kpaii, r. buiick, yiu.
Coserckag, 1. 9,




HaumeHnoBaHue noMeneHunii 1uist MpoBeICHNS BCEX BUIOB yUEOHOM
JeATeIbHOCTH, IIPEAYCMOTPEHHOM
Y4EeOHBIM IUIAHOM, B TOM YHMCJIE TIOMEILEHHS U1 CaMOCTOSATEIbHOM
paboTEI, ¢ yKazaHHEeM MEpEeYHs] OCHOBHOTO 000pyAOBaHMA, yueOHO-
HarJSIHBIX TOCOOUIT U NCTIONB3yeMOTo IPOrPaMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHUE)
MOMEIIECHUH AJIs TPOBEACHNUS
BCEX BHJOB YI€OHOH AEATEIHHOCTH
NIPEAYCMOTPEHHON
y9eOHBIM IUTaHOM (B CIIydae
peann3anyy 00pa3oBaTeNbHON
MIPOTpaMMEI B CETEBOU opme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HaMMEHOBaHUE OPraHU3aLUH, C
KOTOPOI1 3aKITI0UEH JOTOBOD)

IIpoMe:xyTOUHAs aTTECTALIUS:

222KoMnbIOTEpPHBII KJIace

16 mocamo4yHbIX MecT; 8 y4eOHBIX CTOJOB, CTOJ MpPENoJaBaTes,
y4eOHas 10CKa, 8 HOyTOYKOB JJOCTYTIOM B HHTEPHET.

Microsoft Windows 10 Pro, Kontpakt Ne 19/6 — DA ot 18.11.2019,
kox mpoxykra: 00330-80000-00000-AA448, 00330-80000-00000-
AAQ000, 00330-80000-00000-AA714, 00330-80000-00000-AA834,
00330-80000-00000-AA442, 00330-80000-00000-AA646, 00330-
80000-00000-AA063, 00330-80000-00000-AA513, 00330-80000-
00000-AA922, 00330-80000-00000-AA366, 00330-80000-00000-
AA058, 00330-80000-00000-AA822, 00330-80000-00000-AA597,
00330-80000-00000-AA422, 00330-80000-00000-AA971, 00330-
80000-00000-AA338

Awntusupyc Kacniepckoro Kaspersky Endpoint Security 11
Cybmunensnonnsiid  moroBop Ne875 ot 06.02.2020 Jlumensust Ne
26FE-200221-084534-5-2964 (370)

UltraOffice, LibreOffice 6.2.2, Lazarus 2.0.6, Adobe Reader 11,
Adobe Flash Player, Google Chrome, Forefront TMG Client

Poccuiickas @eneparms, 659300,
AnTaiickuil kpail, . buiick, yi.
Coserckas, 1. 9,

IIpoMe:xyTOUHAs aTTeCTALUS:

134 KomnbroTepHbIi Kiaace

16 mocamo4yHBIX MECT; 8 yueOHBIX CTOJIOB, CTOJ IPEINOJaBaTels,
y4eOHas 10CKa, 8 HOyTOYKOB JJOCTYIIOM B HHTEPHET.

Microsoft Windows XP Professional SP3

Microsoft Office Professional Plus 2010, Microsoft Windows
44039700, Microsoft Office 49379849 (Ne JIuneH3uu B ITHYHOM
kabunere Microsoft)

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Microsoft Windows 10 Home, Knacc VR: Kontpakt Ne 19/2 — DA ot
18.11.2019, xox mnpomyxra: 00327-30671-69211-AAOCEM, 00327-
30671-69228-AA0OEM, 00327-30671-69172-AA0OEM, 00327-30671-
69218-AA0EM, 00327-30671-69229-AA0OEM, 00327-30671-69213-
AAOEM, 00327-30671-69233-AA0EM, 00327-30671-69197-
AAOEM.

1O Buptyansnas peampHocth Class VR, Kmacc VR: KonTtpakt Ne
19/2 -DA ot 18.11.2019

Antusupyc Kacnepckoro Kaspersky Endpoint Security 11
CyOmmnen3uonnpiii  moroBop Ne875 ot 06.02.2020 Jlumens3ust Ne
26FE-200221-084534-5-2964 (370)

LibreOffice 6.2.2., Lazarus 2.0.6, Adobe Reader 11. Adobe Flash
Player, Google Chrome, Forefront TMG Client

Poccuiickas ®enepauus, 659300,
AnTaiickuil kpail, . buiick, yi.
Coserckag, 1. 9,

HpOMe)KyTO‘lHaﬂ aTrecraunusa:

106 YueOHas ¢puznyeckasi Ay uTopus

14 IOoCaadO4YHbIX MECT, 7 y‘{€6HBIX CTOJOB, CTOJI IIperioJaBaTreiid,
yueOHas nocka, 7 [1K ¢ qocTyrnom B HHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44392125, Microsoft

Poccuiickas ®eaepanms, 659300,
Anraiickuii kpaif, T. buiick, yi.
Coserckag, 1. 9,




HaumeHnoBaHue noMeneHunii 1uist MpoBeICHNS BCEX BUIOB yUEOHOM
JeATeIbHOCTH, IIPEAYCMOTPEHHOM
Y4EeOHBIM IUIAHOM, B TOM YHMCJIE TIOMEILEHHS U1 CaMOCTOSATEIbHOM
paboTEI, ¢ yKazaHHEeM MEpEeYHs] OCHOBHOTO 000pyAOBaHMA, yueOHO-
HarJSIHBIX TOCOOUIT U NCTIONB3yeMOTo IPOrPaMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHUE)
MOMEIIECHUH AJIs TPOBEACHNUS
BCEX BHJOB YI€OHOH AEATEIHHOCTH
NIPEAYCMOTPEHHON
y9eOHBIM IUTaHOM (B CIIydae
peann3anyy 00pa3oBaTeNbHON
MIPOTpaMMEI B CETEBOU opme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HaMMEHOBaHUE OPraHU3aLUH, C
KOTOpOH 3aKJIF0YEH JJOTOBOP)

Office 49379849 (Ne Jluriensuu B muuHOM Kabuuetre Microsoft),
Awntusupyc Kacnepckoro Endpoint Security 10, CyGiuiieH3HOHHBIH
noroop Ne@75 ot 06.02.2020 JIunensus Ne 26FE-200221-084534-5-
2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

126 YueOHas ¢puznyeckas ayuTopus

24 TOCaJOYHBIX MECT; 7 Y4eOHBIX CTOJIOB, CTOJI IPEIOJaBaTes,
yueOHast jocka, 1 [IK ¢ gocTynom B UHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office Standart
2003, Microsoft Windows 44811748, Microsoft Office 49379849 (Ne
JIunieHsuu B TuaHOM Kabunete Microsoft),

AntuBupyc  Kacmepckoro — AntuBupyc  Kacmepckoro 6.0,
Cybmunensnonusiid  moroBop Ne875 ot 06.02.2020 Jlumensust Ne
26FE-200221-084534-5-2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Poccuiickas @enepamms, 659300,
AnTaiickuil kpail, . buiick, yi.
Coserckag, 1. 9,

IMomenenus st CaMOCTOSATEILHOM paﬁOTbl

s Bcex, TUCLHUIUIMH [Tomemenne Ui CaMOCTOSITENBHON pPabOTHI

(Momymneit), NpaKTUK, UHBIX | CTYIEHTOB, UuranpHbIi 3aI1
BUIOB y4eOHOU HHPOPMAIHOHHO-0MOIHOTeYHOT060

JeATEeIbHOCTH, MOCA/IOYHBIX MECT, OCHAIIEHHBIX Y4eOHOM

MpeyCMOTPEHHBIX MeOelbl0 M IEePCOHAIBHBIMU KOMITBIOTEPAMHU

Y4eOHBIM IUTAHOM, BKJIFOYasl | C TOCTYIOM B WHTepHeT. Aya. 333 (22.9 m2)

noAroToBKy K 3amure BKP | mpenocrasnstores K UCTIONIb30BaHHIO

MpernoaBaTeIs MU " o0yyJaromumucs

WHBaJUIaMU u JTUIAMA c OB3

CHelHaTU3UPOBaHHBIE CEPBHUCHI U

MHPOPMALMOHHBIE PECYpChl TPHU MOMOIIU
MpOrpaMMHO-aNIapaTHBIX KOMIUIEKCOB:

* Tuduio-guieni-mjieepon
VictorReaderStreame y100HO#
CHCTeMOil HaBUranuu — 4 1mT;

* APM ¢ npoBOAHBIMU FapHUTYPAMH
JabraUCVOICE550 Duon Windows-
NpUJI0:KeHNeM I Mpeodpa3oBaHusd
peun B Teker VOCO. Professional — 2
INT.;

® 3JIEKTPOHHOTO  BH/AEO-yBeJIMYHTEIs
Ruby — 1 mrr.;

* CKAHHMPYIOIIETro 7| YUTAIOLIET 0
yerpoiictBa Eye-PalVision — 1 mr.;

* CenuaJIn3MpoOBAHHOIO
NMPOrpaMMHOI0 obecrieyeHns
EasyConverternas CO31aHUA

uuGpoBHIX TrOBOPSAIIMX KHHUI B
dpopmarte DAIZY.

Poccuiickas ®enepanus, 659300,
Anraiickuii kpaii, r. buiick, yi.
Koponenxo, 1. 55,




HaumeHoBaHME TIOMEIIIEHHUH ISl TIPOBEJICHUS BCEX BUIOB YUCOHOM Anpec (MECTOIOJIOKEHUE)

JeATeIbHOCTH, IIPEAYCMOTPEHHOM HOMEIEHUIT AJIsI IPOBEICHUS
y4eOHBIM IUIAHOM, B TOM YHCJIE IIOMEICHHS U CAMOCTOSATENFHOM | BceX BHIOB y4eOHOU NEeATeIbHOCTH
paboTEI, ¢ yKazaHHEeM MEpEeYHs] OCHOBHOTO 000pyAOBaHMA, yueOHO- MpeIyCMOTPEHHON

HarJSIHBIX TOCOOUIT U NCTIONB3yeMOTo IPOrPaMMHOTO y4eOHBIM IUIAHOM (B CIydae
obecrieueHns peanm3anuy 00pa3oBaTEIHHON

MIPOTpaMMEI B CETEBOU opme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HaMMEHOBaHUE OPraHU3aLUH, C
KOTOPOH 3aKJIFOYEH JJOTOBOP)

ITomelmenns 11 XpaHeHHs M NPOGHUIAKTHYECKOro 00CIy;KHBAHNS y4eOHOro 000py/AOB AHUS

Js Beex, [Momemenne st XpaHeHus U npoduinakTudeckoro | Poccuiickas ®enepanus,
JMCUHIUIMH 00CITy)KMBaHUS yI€OHOTO 000PYI0BAHHS: 659300, Anraiickuit
(monynett), kabuner 223,m0yKka Ui XpaHEHUS KOMITBIOTEPHOTO kpail, r. bUHCK, yi1.

CoBerckad, 1. 9,

IMpaKTUK, I/IHLI§ 060pyﬂOBaHI/I$I,

Biﬂi?nﬁiﬁiﬁlﬂ monutopl5 0134040, monuropl7 LCDAcer 1717 AS

8 ’ 01344413, mynstumenuanpoextop 01344241, HOyTOyK
MIPEAYCMOTPEHHBIX

0133989,, cucremusiii 610k 0134025, cucreMHbIli OJIOK
013431, cucremusiit 610k 0134033, cuctemusiii 610k Nel
01344424, cucremusiii 010k Ne2 01344426-1,amanprep
6ecripoBognoit , Ookc mms CD , WUBIL, xkambkymstop,
mukpodon konaeHcaropusiii, Tectep(LAN_  TESER),
touka goctyna DWL -2100AP, aqpens MOC, npuntep, [1k
B cbope 4101240061(3), IIK B cbope 4101240061(8),
MOOUILHO-ANIapaTHBIN KOMILJICKC

y‘le6HbIM INIaHOM

Microsoft Windows, Microsoft Office (Ne
nunen3nnl18495261);

AuntuBupyc  Kaspersky  WorkSpace  Security  (Ne
Juuen3nunl7E0-181019-150752-103-1454(113),);
ABBYYFineReader Kox moszunuu: AF90-3S1P05-102,
AxT mnpuema-nepenauu Ne 15586 ot 20.04.09 OOO

"Kuponan"

Koncynpsrant Ilmoc Horosop Ne 891 ot 29.12.2018.
000 "lOpuaudeckass ~ koHcanTuHroBas  Qupma
"FOPKOMIT"

ABTOMAaTH3UpOBaHHAS OUOIMOTEYHAs] HHPOPMAIIOHHASL
cucrema «UpbOuc» Jloroop Nel28/29-02-12 or
29.02.2012r.; HoroBop NeC 2-05-11 or 12.05.2012r.;
Horosop Ne C 4-06-14, ot 17 urons 2014r. (®I'BOY
BIIO  "Omckuit  rocynapCTBEHHBIH  TEXHHYECKHUH
yHUBepcHuTeT")

MonynbHas

nHpopmannonHas cucteMa «lllaxte» Jlorosop Ne5705
ot 04.03.2019; JloroBop Ne5780 ot 04.03.2019

ClIO 1o JHMIEH3MOHHBIM corJIalIeHUuAM B
CBOOOJHOM PpacupocTPaHeHUH, B TOM YHCJIE M0
GNUGeneralPublicLicense u amanoram:2 THUC, 7-

Zip, AdobeLicense: AdobeFlashPlayer;
AdobeReader,
CBoOonHOE I10: GoogleChrome (JInuenzus

FreewareGPL);




HaumeHnoBaHue noMeneHunii 1uist MpoBeICHNS BCEX BUIOB yUEOHOM
JeATeIbHOCTH, IIPEAYCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMCICHHS JUIS CAMOCTOSATEIEHOM
paboTEhI, ¢ yKazaHHEM MEPEYHS OCHOBHOTO 000PYIOBaHHS, YIEOHO-
HarJSIHBIX TOCOOUIT U NCTIONB3yeMOTo IPOrPaMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHUE)
MOMEIIECHUH AJIs TPOBEACHNUS
BCEX BHJOB YI€OHOH AEATEIHHOCTH
NIPEAYCMOTPEHHOM
y9eOHBIM IUTaHOM (B CIIydae
peann3anyy 00pa3oBaTeNbHON
MIPOTpaMMEI B CETEBOH popme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HaMMEHOBaHUE OPraHU3aLUH, C
KOTOpOH 3aKJIF0YEH JJOTOBOP)

2

JlabopaTopHbIe 3aHATHS:

207 Yueonas pusuueckasi ayAuTopus

40 mocamounsix MecT; 20 y4eOHBIX CTOJNOB, CTOJ IPETOAaBaTes,
yaeOHast ocka, yueOHoe (pU3nIecKkoe 000pyI0BaHHE.

Poccuiickas ®enepanus, 659300,
Anraiickuil kpaii, r. buiick, yiu.
Coserckas, 1. 9

106 YueOHas1 puznveckas Ay IuTOpUA

14 mocanmouyHBIX MecT; 7 y4eOHBIX CTOJIOB,
yueOHas nocka, 7 IIK ¢ moctymom B HHTEpHET.
Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44392125, Microsoft
Office 49379849 (Ne JIunensuu B aruHoM Kadbuuete Microsoft),
Anrusupyc Kacnepckoro Endpoint Security 10, CyGnuiieH3u0HHBII
noroop Ne@75 ot 06.02.2020 JTunensus Ne 26FE-200221-084534-5-
2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

CTOJI IIPEIoaaBaTeiIAd,

Poccuiickas ®enepanus, 659300,
Anraiickuil kpaii, r. buiick, yiu.
Coserckas, 1. 9

126 YueOHas ¢puznyeckasi Ay IuTOpUA

24 mocamo4YHBIX MECT; 7 Y4eOHBIX CTOJIOB,

yueOHast 1ocka, 1 I[IK ¢ gocTynom B UHTEpHET.
Microsoft Windows XP Professional SP3, Microsoft Office Standart
2003, Microsoft Windows 44811748, Microsoft Office 49379849 (Ne
JInuensun B mnuHoM kaburere Microsoft),

AntuBupyc  Kacmepckoro  AntuBupyc  Kacmepckoro 6.0,
Cybmunensnonnsiid  oroBop Ne875 ot 06.02.2020 Jlumensust Ne
26FE-200221-084534-5-2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

CTOJI IpenoaaBaTelid,

Poccuiickas ®enepanust, 659300,
AnTaiickuil kpail, . buiick, yi.
Cosetckas, 1. 9

10. METOANMYECKHUE PEKOMEHIALIUUA 11O OPT'TAHU3ALIUU
N3YYEHUSA TNCHUITVINHBI

10.1. METOAMYECKHUE PEKOMEHJIALIMU 11O OPTAHU3ALIMU U3YUEHUSI
T COUTJIMHBI JJISI TPENTOJIABATEJIEN

I/IBYLICHI/IC Kypca aJII‘erLI ABJIACTCA 4aCTbIO TCOpCTH‘-ICCKOfI )51 HpaKTquCKOﬁ IIOATOTOBKH

6y;[y1uero YUUTCIIA MAaTCMATUKU. 38.2[2[111/[ Kypca anre6p1>1 Ha pa3HbIX 3Tallax €€ U3YUYCHUA, IMPU

HU3YUCHUUN PA3JIMYHBIX MO)]y.]'IeI\/’I Hn pasacioB MOT'YT BapbHPOBATHECA, HO BCE OHU TaK WJIM MHAYC

CBs3aHBI C OCBOCHHUEM CTYJACHTAMU MMOHSATUHHOTO arrapara a.nre6pf,1.

CornacHo mporpamme IUCLMILIMHBI, TPEXCEMECTPOBBIA Kypc aireOpbl pasjeneH Ha 9

pa3aciion, KaXObIN U3 KOTOPBIX pCHIACT OMPCACIICHHBIC 3aa4U.




Bo nmepBoM cemecTpe CTYAEHTHI M3ydaloT 3 pasjena, NPeACTaBIAIOLMX CBOEOOpa3HOE
«BBEJICHHE» B Kypc anreOpbl. B pasnmenax «DmeMEeHTHI TEOPUHM MHOXKECTB M MaTeMaTHUECKOU
noruku» 1 «OtHomenus. OToOpaskeHus» SBHO BbIIEIECHB MHOTHE BOIPOCHI, HMEIOIIHE BAKHOE
o01eMaTeMaTH4ecKoe 3HaYeHUE.

[IpenonaBarens Ha JEKUUAX W NPAKTUYECKUX 3aHATHAX B Hadalle CEMECTpa IOJDKEH
yICIUTh 0co00e BHUMaHHE (POPMHPOBAHUIO TAKUX MOHATHH, KaK MHOXECTBO, OHMHapHOE
oTHoOWIeHHe, oroOpaxkeHue (pynkuus). be3 sICHOro MOHUMaHMS WX CYHTHOCTH HEBO3MOXKHO
CO3HATEJIbHOE, TIyOOKOe YCBOEHHE OCHOB MaTeMaThuecko Tteopuu. s ¢opmupoBaHus y
CTYICHTOB YCTOMYMBOIO HaBbIKA IMOATOTOBKH HE TOJIBKO K IIPAKTUYECKHM 3aHATUSAM, HO U K
JEKUUsAM, C LEIbI0 aKTyaJu3alluud 3HAaHUM, BCE 3aHATUA CIEIyeT HAYMHATHh C TEOPETUYECKUX
OIPOCOB IO mpouienaneMy marepuany. [lo mepBelM ABYM pasjenaM HEOOXOAWMO IPOBECTU
ayJAUTOPHYIO KOHTPOJIbHYIO PabOTy M KOJUIOKBUYM, IPOBEPSIOLIUI YCBOCHUE TEOPETUUYECKOrO
MaTepuaia.

3HAKOMCTBO BO BTOPOM CEMECTPE C IMOHATHAMH alreOpandyeckoil omnepaunuu, aareopsl,
anredpanveckoi CUCTEMBI, U UX OCHOBHBIX BUJOB (IpyIIl, KOJEL, OJEeH, YIOPAIOUYEHHBIX MOJIEH)
HEOO0XOAUMO JJIsi HENpepbIBHOIO JIMHEMHOro NOCTpOEHUs Bcero Kypca anreOpsl. Ilostomy
TEPMUHOJIOTHYECKUH OINPOC IO OCHOBHBIM MOHATUSAM 3TOro pasnena odssareneH. Ilo stomy
paszieny MOXKET OBbITh ITPOBE/ICHA JIMOO OJJHA KOHTPOJIbHAS padoTa, JIM0O €e MOKHO pa3/IeNuTh Ha
2 caMOCTOSITENbHBIX pabOThl, B 3aBUCUMOCTH OT YPOBHS IMOATOTOBKM Ipynmbl. ITOroBelii TecT
BKJIFOYAET 33J]aHMsl 10 BCEM OCHOBHBIM JMJIAKTUYECKUM €AMHUIIAM, HEOOXOAUMBIM /ISl OCBOCHHUS
B 3 cemecTtpe.

B Tperbem cemecTpe CTYACHTHI N3Y4alOT 4 pa3jena, 00beAMHEHHBLY OOLMM Ha3BaHUEM —
«uHerHas anreOpay. [IpuknagHol XapakTep THUX pa3esioB MPEAbSIBISET CBOM TPEOOBaHMS K
dopmaM  KOHTpOJsL 3TOro cemecrtpa. MHAMBHIyanbHblEe JOMAallHUE 3aJaHusd  37eCh
NPEINOYTUTENIbHEE ayTUTOPHBIX KOHTPOJIBHBIX paldoT, Tak Kak HalpaBlieHbI, MIPEXAe BCEro, Ha
(dbopMHpoBaHNE HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB. OHU JJOJKHBI BKJIFOUYATh OCHOBHBIE THUIIbI
3ajaHuil 1o uetelpeM pazgenaMm. MJI3 Nel - «Apudmerndyeckoe N-MepHOE BEKTOPHOE
MIPOCTPAHCTBO M CHUCTEMBI JIMHEHHBIX anreOpanueckux ypaBHeHHi»; M3 Ne2 — «Marpuusl u
ompenenutenn»; MJI3 Ne3 — «AOGcTpakTHBIE BEKTOpHBIE MPOCTPAHCTBa» U  «JIMHelHbIe
OTIepaToOphI».

B uerBepTOM ceMecTpe TEOPETHUECKH MaTepual 2 pa3fenoB «DJIEMEHThl TEOPUHU
Ipynm» U «JIEeMEHTHl TEOPHH KOJIEI UIpaeT BaXHYIO poiib B ()OPMHUPOBAHUU TPE/CTABICHHUM
CTY/ICHTOB O COBPEMEHHOI anredpe U B (HOpMUPOBAHMM AIreOpandeckol KylabTyphl OYyAyIIero
yuutenss mareMmatuku. [lo obouM pasgenam mpeanojiaraercs MPOBECTH KOJUIOKBUYMBI U

KOHTpPOJIbHBIE PAOOTHI.



OCHOBBI TEOPUM MHOTOWIECHOB OT OJHOW M HECKOJBKHX IEPEMEHHBIX, HM3ydacMble B
TPETBEM CEMECTpe, N0 CPABHEHUIO C APYTUMH pa3jeiaMy aureOpbl, B OONBIICH Mepe pemaroT
BOXHYIO 3a/1a4y po(eCCHOHATBFHON HAIPaBICHHOCTUH 00ydeHus anredpe. [IBa MHANBUIYAIbHBIX
JOMAIIIHUX 33JIaHUs BKIKOYAOT OCHOBHBIEC THIIbI 3a/I1aHHI, BBIITOJIHEHUE KOTOPBIX HAIPABJICHO Ha
(hopMUpOBaHNE YMEHUI TPUMEHSTH [MOJYY€HHbIC 3HAHUS IPU PEIICHUH MPAKTHYECKUX 3a7au.

CryneHTt, ciaBluil YCIEIHO KOJUIOKBUYMBI 10 NEPBBIM JBYM paszzeiiaM 3-ro ceMecTpa U
OTYHMTABUIMICS MO OOCHM KOHTPOJIBHBIM paboTaM, MOXKET ObITh OCBOOOXKIECH Ha SK3aMEHE OT

IICPBOro BOIIpoOCa ouiera.

10.2 METOAUYECKHUE PEKOMEHJALIUUA 1O OPITAHU3ALUU U3YUYEHUS
JUCHOUIIJIMHBI AJ1S1 CTYJAEHTOB

OO01ast TpyA0E€MKOCTh AUCLHUIUIMHBI, B COOTBETCTBUU C YUYE€OHBIM IJIAHOM, COCTABIISIET
O 3a4yeTHBIX €OWHUI] M BKIIOYAaeT Y4eOHOE BpeMs, OTBEICHHOC Ha JIEKIHMOHHBIE,
NPaKTHYeCKHe 3aHATHS U CAMOCTOSITeJIbHYI0 padoTy CTyICHTA.

TemaTnka JEKIMOHHBIX M MPAKTHYECKUX 3aHATHH OXBATBIBAET BCE pa3feiibl y4eOHOU
IMCUUIUIMHBI W OPHEHTHPOBAaHA Ha BBHIIOJHEHUE €€ LeNieil W 3aJad B COOTBETCTBUHU C
TpeOOBaHMSAMU K PE3YJIbTaTaM OCBOCHHUS AUCIUILUINHBI.

Ha eKuHOHHBIX 3aHATHAX PEKOMEHYeTCS] BHUMATEIBHO CIyIIaTh IMpenoaaBaTeds,
KOHCIIEKTHPOBaTh MaTepuasl JIEKIWW, TMPHHUMATh ydYacTHEe B WHTEPAKTUBHBIX (OpMax,
UCMOJb3yEeMBIX MpErojiaBaTelieM Ha JIeKIUH, 33/aBaTh BONPOCH M AaKTHMBHO OTBeYaTh Ha
MOCTaBJIEHHbIE BOMPOCHI. [Ipy MOAroToBKE K JIEKIUH HEOOXOJMMO MPOpaboTaTh COAEpIKaHUe
MPEIBIAYIINX JEKIHHA, TOITOTOBUTH BONPOCH!. Tlociie IeKIun Takke ciaeryeT MPoYrTaTh CBOM
KOHCIIEKT, 03HAKOMHTBLCSI C BapHaHTaMHU H3JIOKEHHsI JaHHOW TeMbl B YYCOHHMKAaX W Y4EOHBIX
MOCOOUSX, U €CIIM BO3HUKAIOT BOIIPOCHI, TO MOKHO ¢ HUMH 00OPaTUTHCS K MPETI01aBaTEeNIoO.

[lenp mnNpakTHYeCKMX 3aHATHH - OCMBICICHHME CTYJIEHTAMHU TEOPETHUYECKOTO
MaTepuaia, W3JI0KEHHOTO Ha JIEKIUSAX, (OPMHPOBAHHUE YMEHHUS HCIIOJIB30BaTh €ro IpH
pelIeHNH TPAaKTUYEeCKUX 3a7ad B U3ydaeMOW 00JIaCTH, pa3BUTHE HABBIKOB CaMOCTOSITEIHHOMN
paboThl, yMeHuUs paboTaTh ¢ yueOHOU TUTEPaTypO.

[TonroToBka K  MNPakTHUYECKOMY 3aHSATHIO  BKJIOYAaeT  BBINOJIHEHUE  3aJaHUN
MperoIaBaTelisi Mo TeMe TPEABIIYIIEro 3aHATHS, a TaKXKe MOJATOTOBKY K 3aHATHIO 1O HOBOH
TEME — CaMOCTOATENIbHOE H3YyYeHHE MaTEepHaJoB JIEKIMOHHOTO Kypca, WCTOYHUKOB
00513aTeNIbHON U IOTIOJIHUTENILHON JINTEPaTYPHhI.

CaMmocTosiTe1bHasi padoTa SBISETCS HEOTHEMIIEMOM YacThio yueOHoro npouecca. OHa

3alUTAHAPOBAaHAa W CTPYKTYpHpPOBaHAa TakKUM 00pa3oM, 4YTOOBI CTYAEHT NPH TMOATOTOBKE K



3aHATUSAM Hanbosee 3(p(HEKTUBHO OCBAaWBAJl TEOPETHUECKUI MaTepHasl M MOJydal CHCTEMHBIC
3HaHUS 10 KypCy.

PykoBOZICTBO CamMOCTOSITENILHON pabOTOl CTYACHTOB CO CTOPOHBI TPENOJIABATEINS
3aKJII0YAeTCsi B OKa3aHWM IOMOLIM MpU IUIAHUPOBAHMM pabOThl MO HU3YYEHHUIO Kypca, B
Pa3bsACHEHUH BOIPOCOB, BOZHUKAIOIIUX Y CTYACHTOB IpPU M3YYEHHUU OTIEIBHBIX TEM Kypca,
Ipy TIOATOTOBKE K pa3NIu4YHbIM (GopMaM KOHTPOJIS, 3aIIAaHUPOBAHHBIM TIPOrPaMMOA
JUCITUTUIAHBI.

[Tpu BeIMONHEHMH WHAMBUAYaNbHOro nomaimnHero 3amanusi (MJ3) cnexgyer oOpaTuth
BHUMaHHE Ha CIIEAYIOIME MOMEHTHI: BapUaHT 3aJaHusl IJIsl KaXJ0ro CTYIACHTa OIpeesieTcs
€ro HOMEpPOM B CIIUCKE TPYIIIbI; 33a/IaHUE BBIMOJIHACTCS B OTACIBHOU TETPaau C MOJIPOOHBIM
OMHMCAaHUEM XOJia PEIICHUS U CChUIKAMHM Ha COOTBETCTBYIOIIMM TEOPETUUYECKUM MaTepual;
MpoBepKa camocTosiTenbHOCTH BbimonaHeHus W3 ocymecTBisieTcss mpemnojaBaTeieM IpH
cobecenoBanuu co ctyaeHToM (3ammra UJ13).

Bpemsi, oTBeeHHOE YYE€OHBIM TUIAHOM HA CaMOCTOSTENBHYIO padoTy CTyJIeHTa IO
TUCIUILINHE, cocTaBisieT nmpuMmepHo 50% Bceit ee TpymoeMkocTr. DPOpMBI CaMOCTOSITEIHLHOM
paboThl IO KKJIOMY paslielny AUCHUIUIMHBI epeYrcIeHbl B TEXHOJIOTMUYECKON KapTe B KOHIIE
MIPOrPaMMBI.

Jlyisi OLleHWBAaHUS YPOBHSI JOCTUTHYTBIX PE3yJbTATOB OCBOCHHUS CTYACHTOM KasKIOTO
paszena IUCHMIUIUHBI, a TaK)Ke BCEH NUCIHUIUIMHBI B IIEJIOM, COOTBETCTBHS €r0 3asiBJICHHBIM
TpeOOBaHUSAM, HCIIONB3YeTCs OaJIbHO-PETHHIOBAsl CHCTEeMa, JeTalbHO OINHUCaHHAs B

TEXHOJIOTHYECKOM KapTC JUCHUIINIMHBI IJIg KAXKAO0TO U3 TPEX CEMECTPOB.

11. OHEHOYHBIE CPEACTBA JJIS1 TEKYIIEI'O KOHTPOJIAL K
MNPOMEXKYTOYHOU ATTECTALIUU

@OoH/T OIICHOUHBIX CPEACTB pa3paboTaH Ui MPOBEIEHUS MPOMEKYTOUYHOU aTTecTalluu
oOyyaroluxcsi 1Mo AUCHUIUIMHE «AJjredpa M Teopusi YHCeJ» U BXOJUT B COCTaB OCHOBHOM
oOpa3zoBareNbHONM MporpaMMbl 10 HampasieHuto noarotoBku: 44.03.05 «llemaroruueckoe
oOpa3zoBanue (C AByMs HPOQHISAMHU MOATOTOBKH)» (mpoduis «Marematnka u MHpopmaTukay)
(xBan¢pukanus  «bakanaBpy), peaau3yeMoll NMpH MOJATOTOBKE OOydaromuxcs B (eaeparbHOM
rOCy/lapCTBEHHOM  OIO/PKETHOM  O00pa30BaTEIbHOM  YUPEXKIEHUM BBICHIETO OOpa30BaHUS
«ANTaliCKU ~ TOCYJIAapCTBEHHBI  T'yMaHUTApHO-NIENArOTHYECKU ~ YHUBEPCUTET  HMEHH
B.M. lllykmuHay. @OHA OLIEHOYHBIX CPEACTB MpeJHa3HaueH JUIs MPOBEPKU CPOPMUPOBAHHOCTH
KOMIIETEHIMH, 3asBIEHHBIX B MpOrpamMMme JIUCHUILUIUHBI «AJjredpa W TeopHsl 4Yucel» B
COOTBETCTBUH ¢ yueOHbIM T1aHoM 44.03.05 «Ilemarornyeckoe obpazoBaHue (¢ AByMs MpOoPUIIMU

noAroToBkM)» (mpoduns «Matemaruka u UHpopmatukay) (kBanudukanus «bakanaBpy).



IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHeM 3TanoB UX GOpMHUPOBAHUSA B Mpolecce OCBOCHUS
o0pa3oBaTe/ibHOI NPOrpaMMbl

— Cnoco0eH OCyIIECTBISITh MOUCK, KPUTUYCCKU aHAIM3 U CHHTE3 MH(POpMAIUH,
HNPUMEHSATh CHCTEMHBII TOAXO/I TS pellieHus ocTaBIeHHbIX 3a1a4 (YK-1);

— Cnoco0eH ocBaMBaTh M HCIIOJIB30BATh TCOPETHUECKUE 3HAHUS M MPAKTHYCCKUE
YMEHUSI ¥ HaBBIKM B TPEAMETHOW O0JACTH MPHU pelIeHUuH MpodecCHOHAIbHBIX
3agad ([1K-1);

— CnocobeH  QopMHpOBaTh pa3BUBAIONIYI0 OOpa30BATEIbHYI Cpeay  JUIs
JMOCTVIKEHUSI JTUYHOCTHBIX, MPEIMETHBIX H METAlpeIMETHBIX PE3YJIbTaTOB
00y4YeHHsI CpeACTBaMU MpernogaBaeMbix yueOubix mpeameTon (TTK-3).

Komneren HNuaukaropsbl OneHoYHbBIE
M, CpeacTBa
JTarbl

3namop: [IpakTuko-
- [IK-1.1: 3HaeT cTpyKTypy, COCTAaB U JUAAKTUUECKHUE €UHUIIBI | OPUEHTUPOBAHHO
peJMeTHOM 001acTu ( IpenoaBaeMoro npeaMeTa); e 3aJaHKe:
Ymems: KOJJIOKBUYM,
- [IK-1.2: YMeeT ocymecTBiIsTh OTOOP y4eOHOIO COAEp KaHus | KOHTPOJIbHAs
UL ero peaju3alid B pa3iMYHbIX (QopMax oOydeHus B | paboTa, A3,
cooTtBecTBUH ¢ TpeboBanusmMu GI'OCBO OO; UTOTOBBIN TECT.
YK-1 - VK-1.2: Ilpumensier normdyeckue (GOpMBI H TPOIETYPHI,
[K-1 crocobeH K pedieKkcuu MO MOBOAY COOCTBEHHONW M UYXKOH
I1K-3 MBICJIUTEJIBHON JEATEIbHOCTH.
4 sran Bnaoemp:
- [IK-3.1: Bnameer cmocob0amMu HWHTErpali  y4eOHBIX
NpEeIMETOB  JJisi  OpraHu3alMyd  pas3BUBarolledl  ydueOHOMU
NEeSITeIbHOCTH (MCCIIeI0BaTENbCKON, MPOEKTHON, IPYIIIOBON U
Ap.).

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanus 6 npouecce 0C60€HUs
odpazoeamenvHoll NPOPAMMBbL

Kowmnerenmus YK-1 (CnocobeH ocCylmecTBIsTh MOWUCK, KPUTUYECKUN aHAJIW3 M CHHTE3
uH(OpMaLNY, TPUMEHITh CUCTEMHBIN MMOAXO0/ AJIS PELIeHUs TOCTAaBIEHHBIX 3aa4) popMUpYeTCs
Ha YE€TBEPTOM ATare (popMUpPOBAHUS KOMIIETEHIIUH.

Komnereniuss YK-1 ¢opmupoBanace B mporecce H3ydeHUS JaHHOM AMCHUIUIMHBI U
MIPOJOJKUT (POPMHUPOBATHCS HA CIENYIOMIMX Kypcax B IpoIlecce U3YYEHUs IPYTUx Y4eOHBIX
JTUCLUIUIMH, TPOXOXKACHUS TPAKTUK W HUTOrOBOM TOCyJapCTBEHHOM arrecTauuu (3ammra
BBINYCKHON KBaJTM(UKALMOHHON padOoThI).

TumnoBoe KOHTPOJNBbHOE 3aJaHUE IS OLEHKH CHOPMUPOBAHHOCTH JAHHOW KOMIIETEHLIUH
HaIpaBJIEHO Ha IEMOHCTPAIMIO TOTOBHOCTU OCYLIECTBIIATH MOUCK, KpUTHUECKUN aHATIN3 U CUHTE3
uH(pOpMaIUH, TPUMEHATh CUCTEMHBIH MOIX0/] JUIS PELICHUs OCTaBIEHHBIX 3a/1a4.



Komnemenuyusn IIK-1 c ykazanuem ymana gpopmupoeanun ¢ npoyecce 0C60CHUA
o0pazoeamenvHol NPOPAMMbBL

Kommnerenmus T1K-1 (CrnocobGeH ocBaMBaTh M HCIIOJIB30BAaTh TEOPETUYECKHE 3HAHUS U
MPAKTUYECKHEC YMECHHSI W HABBIKM B MPEIMETHOW 00JacTH MpH pPemieHUU MpodecCHOHATBHBIX
3asa4) (hopMUpYeTCs HAa YETBEPTOM ATare (HOpMUPOBAHUS KOMIIETEHIIUH.

Kowmmerenmus [1K-1 ¢opmupoBanace B mporecce H3y4eHUs MaHHOW JTUCIHUIUIMHBI U
MPOJOIKUT (POPMHUPOBATHCS HA CIEIYIOMIMX Kypcax B MPOIEcce M3YUYCHHs IPYTHX Y4eOHBIX
JUCHUIUINH, MPOXOXKICHUS NPAKTUK W UTOTOBOM TOCYIapCTBEHHOW arrectauuu (3amura
BBIITYCKHON KBATM(UKAIIMOHHON PabOTHI).

TumnoBoe KOHTPOJIBHOE 3aMaHUE IS OICHKU C(HOPMHPOBAHHOCTH JaHHOW KOMIICTCHITHH
HaIlpaBJICHO Ha JIEMOHCTPAIMI0 TOTOBHOCTH OCBAaMBATh U UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS U
MPAKTUYECKHEC YMECHHSI W HABBIKM B MPEIMETHOW 00JacTH MpH pelIieHUU MpodecCHOHATBHBIX
3a/1a4.

Komnemenuyusa IIK-3 c ykazanuem smana gpopmuposanus é npoyecce 0C60€HUs
o0pazoeamenvHoll NPOPAMMBbL

Kommerenrus T1K-3 (Crioco6eH ¢hopMUpoOBaTh pa3BHBAIOIIYI0 00pa30BaTEIBHYIO CPEIy IS
JOCTUKEHHS TUYHOCTHBIX, IPEIMETHBIX U METANpPEAMETHBIX Pe3ylIbTaTOB O0yUEHUSI CPEACTBAMHU
MPENoIaBaeMbIX y4eOHBIX TpeAMETOB) (OPMHUPYETCS HAa NEpBOM dTane (HOPMUPOBAHHS
KOMIIETEHIINH.

Kowmmerenmus [1K-3  ¢opmupoBanace B mporiecce HW3Y4CeHUs JaHHOW JTUCIHUIUIMHBI U
MPOJOIKUT (POPMHUPOBATHCS HA CIEIYIOIMIMX Kypcax B IMpOIEcCe U3YYEHUS IPYTUX Y4eOHBIX
JUCHUIUIMH, MPOXOXKJAEHUS IPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBINYCKHON KBaNU(UKALMOHHON padOThI).

TumoBoe KOHTPOJIBHOE 3afaHue IS OLEHKH CHOPMUPOBAHHOCTH JAHHOW KOMIIETCHIIUU
HampaBlIeHO Ha JEMOHCTPAIMI0O TOTOBHOCTH (DOPMHUPOBATH Pa3BUBAIOIIYI0 00pa30BaTEIHHYIO
Cpeny AJis JNOCTH)KEHHUS JINYHOCTHBIX, MPEJAMETHBIX M METalpeIMETHBIX PE3yJIbTaTOB OO0yueHUs
CpeICTBaMU MPEMNo/IaBaeMbIX YUCOHBIX MPEIMETOB.

1. Tunosoe konmponvroe 3aoanue na smane ¢popmuposanus YK-1, I[IK-1, I1K-3:

Oobpaszey unoueudyaIbHo20 0omauine2o 3a0anusn Nel

1 kypc, 1 cemecTp

1.<R,*> —rpynna? a*b :%b.

2. <R+ ;@;@) — xombrio? Ione? a®b=a-b; a®b=a""
o o
3. HaiiTu cymMmy, pa3HOCTb, MPOM3BEICHHE M 4YacTHOoe —. Onepanuu WUIKOCTPUPOBATH

reomerpuuecku. o =1—i; f=2+ 2i/3

4. Haiitu 3nauenne pyakiun f(X) mpu X =1-2i
f(x)=x" +ﬂ—2x
X

5. Pemmthb ypaBHEHUE: (2+3i)x—(1—i)y:8+17i, X,yeR



6. 13Bjieusb KOpeHb B anrcOpanyeckoii popme: +—15+8i .

7. BEINOTHUTH NEHCTBUS B TPUTOHOMETPUUIECKOU (popme:

5\/(—1+i)6(\/§+i)
2+ 2i

8. Ha KOMIIJIEKCHOM IJIOCKOCTU yKa3aTh MHOYKECTBO BCEX TOYEK Z, YJIOBJIETBOPSIIOIINX YCIOBUIO

z

2| <5 +1
2

9. HaiiTu nyiMHBI CTOPOH U BHYTPEHHHUE YIJIbI TPEYrOJbHUKA, BEPUIMHAMHU KOTOPOTO SIBJISIIOTCS
KOMIIJICKCHBIC YHCJia

z,=4i; 7,=3+5i; z;=4+i
10. Cpean KOMIUIEKCHBIX YHCEJ, YAOBJIETBOPSAIOIIMX YCIOBUIO |Z +1- i| <1 wnaltH YKCIO,

HMMEIOIIle€ HAMMEHBIINH TI0JI0KUTEIIBHBINA apTyMEHT.
11. Yka3aTh Bce nepBOOOpa3Hble KOPHU TPETbEH CTENEeHM U3 €IMHHIBI CpeIu KOpHEW IIecToi
CTeNeHU u3 1

12. Beipaszuth Sin 7X uepe3 SiN X u COSX.

Oopazey unousudyanbHozo oomauwinezo 3a0anusn Nel

1 kypec, 2 cemecTp

1. MeTOI[OM MMOCJICAOBATCIIBHOTO HMCKIKOUCHUA HCEHU3BCCTHBIX PCHIUTC CUCTEMBI JIMHEHHBIX
anredpanvyecKux ypaBHEHUN:
6X, +5X, — 2%, +4x, =4
9X, — X, + 4%, — X, =13
3%, +4X, +2%X; - 2%, =1
3%, —9X, + 2%, =11
6X, —2X, — 2%, +5X, =0
9%, —3x, +4%;+8x%, =0
6X, —2X, +6X, +7x, =0
2. MeTofoM »BIIEMEHTapHBIX IpeoOpa3oBaHUi HAWTH B Marpuie Oa3uc CHCTEMBI CTPOK U

BBIPA3UTC HeOa3uCHbBIC CTPOKH 4YCPE3 OasucHbIC

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

3. HaiinuTte panr MaTpuIlbL:



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

4, Haiimure paHr CUCTEMbI BEKTOPOB M KaKOH-HUOYIb ee Oazuc. Bce BEKTOpHI, HE BXOSIINE B
0a3uc, BeIpa3uTe uepe3 0a3HCHBIC BEKTOPBI
a, =0 -1 -1, 1) a,=(3, 9, 8 8) a,=(2, 4, 5 1) a,=@ 5 3 7).

5. Haiinute obmiee pemenue u @CP 115 cucTeMbl ypaBHEHHUIA:
3x, +4x, —x;+2x, +3x, =0
Sx; +7x, +x3+3x, +4x, =0
4x, +5x, —2x; +x, +5x, =0
7x, +10x, + x5 +6x, +5x, =0
6. Haiigute MHOTOOOpa3Ke peleHUN CUCTEMBI:
5X, —3X, + 3%, +4x, =3
4%, —2X, + 3%, +7X, =1
8%, —6X, —X; —5X%, =9
X —3X, + X, +17x, =0

Oopazey unousudyanbHozo oomauwinezo 3aoanusn No2

2 kypc, 3 cemecTp

1. [dans! aBe matpuisl 4 u B. Haiinure:
a) AB; 0) BA; B) A'; r) A4, n) A4,
(OGpaTtHyt0 MaTpHIly ClleJlyeT UCKATh C MOMOIIBIO AIEMEHTAPHBIX ITPeoOpa3oBaHuii.)

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

2. Jlns manHOTO ompenenuTenss A HalaUTe MUHOPBI M aJIreOpanvecKue JOMOHEHUS dJICMCHTOB
a;,, d, j - Berauciure onpenenuTens A :

a) pa3JoKHUB €ro IO 3JIEMEHTaM I-TOW CTPOKH;
0) pa3JIOKUB €ro 110 IEMEHTaM |-TOTO CTOJIOIA;
B) MOJIYYHB TIPEIBAPUTEIHLHO HYJH B I-TO# CTpOKe.

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) mo popmynam Kpamepa;



0) c MOMOIIIbI0 0OpPaTHOM MaTPUIIEl (MATPUYHBIM METOJIOM).
(B Oamnom 3adanuu 0Opamuyl0 Mampuyy ciedyem UCKamv ¢ NOMOWbIO NPUCOCOUHEHHOU
mampuywi!)

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

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

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

Oopa3zey unousuOdyanbHo20 0omauineo 3a0anus Ne3
2 kypc, 4 cemecTp
1. TlokaxuTe, 4TO CHCTEMa BEKTOPOB d,d,,d, ABISETCS Gasucom mpoctpancTsa R® u Haiimute

KOOpJMHATBI BEKTOPA X B 3TOM Oas3uce:

a=0 1 1) a=0 1 2) a, =00 2 3) x=(6, 9, 14).
2. JlomonHMTE CHCTEMY BEKTOPOB 710 6asuca mpocTpancTa R*
a=(2 1 0 3 a,=@1 4, 2, 1)

! ! !
3. Haiinure matpuiy nepexona oT 6asuca e,e,,e, npocTpanctBa R® k Gasucy e ,e,,e, H

N
o0paTHO, a TaK)Ke KOOPAMHATHI BEKTOpa @ B ATHX Oa3ucax, eclid

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

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

5. Jlns orobpaxeHHss ¢ mpoctpanctBa R’ B cebs, mepeBomsmero Jo6oil  BEKTOP
x=(X, X,, %) BBextop @(x)=(2%, X +X,, X,):

a) TOKKUTE, YTO ¢ SBISETCS JTMHECHHBIM;
0) HalnTe ero MaTpHILy B Oasuce
a,3,,a,;:4, =1, -1, -1),a,=@0 0, 1),a,=(0, 1 1)
B) HailnuTe SApo, NeeKT U paHT JUHEHHOTO OTOOpaXKEHUS ¢ .
6. Haiinure coOCTBEHHBIE 3HAUYCHHUS U COOCTBEHHBIE BEKTOPBI IMHEHHOTO OIepaTopa, 3alaHHOr0

B HCKOTOpPOM 63.3PICC ManI/II_ICI\/'I
3 1 0

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



Oopazey unoueudyanvno2o oomautnezo 3aoanusn Nel
1 kypc
1. BBINONHUTE JENEHUE ¢ OCTATKOM. 3aIiCcaTh PAaBEHCTBO, MOJIYYEHHOE B MPOLIECCE IC/ICHUS:
2x* +4x° —x® Ha x +i
2. Ilpu xakom a MHOTOWIEH f (X) MMEET YnuCio ¢ KOpHEM HE HM)KE BTOPOM KPaTHOCTHU?
f(x)=x>+ax*+ax-1-2a,c=1
3. Paznoxute MHOrowien f(X) mo cremeHsM X—C, HAWTH 3HAYEHHWE MHOTOWICHA M BCEX €ro
MIPOU3BOJIHBIX TP X = C

f(x)=2x°+3x* +x*=x*+5, c=-2

I

. Paznoxxute Ha npocreiimue 1podu:
x*+2x% +1
(x+2)
5. Haittu HOJl 1 HOK muorouwienoB f(X) u g(x), Beipasute HOJI (f (x), g(X)) yepe3 f(X)u
g(x) .
f(X)=x>=2x" +xX*+7x* =12x+10, g(x) =3x" —6x>+5x* +2x -2
6. HaiiTu panmoHanbHble KOPHY MHOTOYJIEHA

f(x) :1X5+1X4—3X3—7X2—1—1x—§
2 2 2 2

7. SIBnsieTcs 11 MHOTOYJICH HerI/IBOI[I/IMLIM?

a)x® —3x* +2x+1 nan Q;

b)2x* —x -3 Han Z

Oopaszey unousudyanrbHo20 oomauine2o 3a0anus No2

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 (UIIMEHTaMH) TIO0 €0 KOPHSIM:
X, =X =-1 X =-1+i.

3. (IlIxombHas) CymMMa KBAJIpaToB KOpHei ypaBHeHus X + PX—3 = 0 pasua 10. Haiitu p.

Haiit cymmy xy60oB KopHeii ypapHenus 2X* —4x° +2x* —6x+1=0.
5. Pa3i0XuTh MHOTOYJIEH Ha HETIPUBOAUMBIE MHOXHTENH Hal Q, R, C.
x> —6x* +14x® —8x* —15x +14



6. SBnsercs mu a anreOpamdyeckum Haj Q uyumcnom? Ecnm nma, ykasaTh €ro MHHUMATbHBIA

MHOI'O4JICH.

mw .. T
o = COoS—+isin—
3 3

7. OcBOOOAUTHCS OT UPPAITMOHAIBHOCTH B 3HAMEHATEJE IPOOH:

1
4/8 +4/2 +3

Kputepun ouenku 3ananumii UJ13:

1. Kaxnoe 3amanue M3 oniennBaeTcs B 1 6aur; mpu JOMYIIEHHBIX ONTHOKaX OIIEHKA 3a
3a/1aHK€e CHIDKAETCS.

2. Ilpu onleHMBaHMHM 3a1aHUS YUYUTHIBAETCSI AKKYPATHOCTh O(OPMIICHHUS B TTOAPOOHOE
OMMCaHUE X0Ja PELIEHUs CO CChIIIKAMH Ha COOTBETCTBYIOIUN TEOPETUUECKUI MaTepHall.

3. HroroBast ornieHka 3a BCIO pabOTy COOTBETCTBYET MPOIICHTY MOJyYEHHOTO0 CyMMapHOTO Oaia
10 OTHOIICHHIO K 001IeMy uucity 6amioB 3a Bce MJI3.

4. Onenxka 3a /I3 He meHee 60% cunTaercs MojaoxuTeabHON. [Ipy oTpuIaTensHOi oneHke
CTYZICHT BBITIOJIHSACT paOOTy HaJ| OIIMOKAMH; PEHTHHIOBBINM 0AJUT 3a TIOBTOPHYIO paboTy HE
MOJKET OBITh OombIIe 75 %.

5. Ouenka aHnynaupyetcs, eciu Ha 3amute /I3 (mpu cobecenoBannu ¢ mpernoaaBaTenem)
CTYJIEHT HE MOJATBEP/IUII CAMOCTOSATEILHOCTh €TI0 BHITIOJIHEHHS.

6. Omuenka 3a /I3 cHmkaercs nmpu HecOOTIOCHIH CPOKOB €ro caauu: MuHyc 1% 3a xaxablit
IIPOCPOYCHHBIN JICHb.

2. Tunosoe xoumponvHoe 3adarnue na smane popmuposanus YK-1, I1K-1, I1K-3:

KonTposabHbie padoThI

Kpurepuu oieHKH KOHTPOJLHOW PA00THI:

1. Kaxnoe 3aganue paboThl OILIEHUBAETCS B Oaliax; MpU JOMYIICHHBIX OMIMOKAX OIIEHKA 32
3aJaHUE CHIDKAETCH.

2. «CTOMMOCTBY» KaXIOTO 3aIaHHsl ¥ MAKCUMAJILHO BO3MOXHOE YHCIIO OAJIOB ONPEIEISIeTCS
OTIENBHO ISl KaKI0i paboTHI.

3. llpu onleHMBaHMM 33JaHUSI YIYUTHIBAETCS aKKYPATHOCTH O(hOpMIIEHUS U TOAPOOHOE
ONMCAaHME X0JIa PEUIEHHUS CO CChIJIKAMU HAa COOTBETCTBYIOIIHMI TEOPETUUECKHUI MaTepHrall.

4. HroroBas oleHKa 3a BCI0 pab0OTYy COOTBETCTBYET MPOIICHTY MOJIYYEHHOTO CyMMapHOTO Oasuia
0 OTHOIICHHUIO K MAKCUMAJIbHO BO3MOXXHOMY YHCITy 0aslIoB.

5. TlomokuTeabHOM curTaeTCs oleHKa 3a padboty He MeHee 60%. IIpu oTpuIiaTeTbHOM OIICHKE
CTYJICHT TIEpEeNUChIBACT pabOTy 3aHOBO (JPYTOil BapHaHT).

6. CTyaeHT MOXET MOBBICHTh PEHTHHIOBBIM OaJLl, BBIOIHUB PabOTy HaJ OMTHOKAMHU.

PeliTuHroBslii 6aJii 3a MOBTOPHYIO pabOTy U Mpu paboTe HaJ OMKUOKaMU HE MOXKET ObITh
oounbiie 75 %.



OO0pa3sen KOHTPOJIBbHOM padoThl Nel,

1 xkypc, 1 cemecTp.

1. CocraBbTe TaONMILy HCTUHHOCTH I (POPMYIIBIL: (( p— q) A= p) — (.

2. Jnsa nanubeix MHOXECTB A U B waiinute AU B, AN B, A\ B,B\ A u u3obpazure 4x B Ha
KOOPJAMHATHOU TJIOCKOCTH: A4 = (— 3 7], B = [4; 10).

3. B Teopeme «B npaBuibHBIN MHOTOYTOJIBHUK MOKHO BITUCATh OKPY)KHOCTBY:
a) BBIJICJIUTE YCIIOBHUE U 3aKIIIOUYeHUE U chopMyupyiite ee B Buzae: «Ecnu..., T0...».
B) chopmymupyiite mns Hee oOpaTHOE, MPOTHUBOIOJIIOKHOE, 0OOpPAaTHOE MPOTHBOMOIOKHOMY
YTBEPXKICHHSI; ONIPEACTUTE UX UCTHHHOCTB;
B) 3Ty K€ TeopeMy cHOPMYIHPYITE B TEPMHHAX «HEOOXOIUMOY, «IJOCTATOYHO.

4, Kakumu u3 CBOUCTB: 1) pedieKCUBHOCTD; 2) aHTUPE(IICKCUBHOCTD; 3) CHMMETPUYHOCTS; 4)
AHTUCUMMETPUYHOCTh; 5) TPAaH3UTUBHOCTh; 6) CBA3aHHOCTh — O00JIQJa€T OTHOIICHHE P,

3aJlaHHOe
a) Ha MHOXECTBE 4 :
A = {al b, C, d y e},

p={a a). (b; b) (a b). (b a) (e d) (d c) (e e)f;
0) Ha MHOXXECTBE JICHCTBUTENIBHBIX YKcel R: p = {<X; y>/ X, yeR, X<y —1}.

OTBET IIOSICHUTE.
5. TlokaxkuTe, YTO MEPEUUCIICHHbIE HIDKE MOJMHOMKECTBAa 00pa3yloT pa30HeHHe MHOKECTBa
A= {l, 2, 3, 4, 5}; 3a/laiiTe B SIBHOM BHUJE (MHOXECTBOM Iap M3 A X A) OTHOIICHUE

IKBUBAJICHTHOCTH, COOTBETCTBYIOIIICE JTaHHOMY pa3OHeHuo:
A ={} 4,=12} 4,=13 4 5}

6. Ompenenure, SBISETCS JU COOTBETCTBUE f UaCTHYHBIM OTOOpa)keHHEM, OTOOpaKEHHEM (€CITH
J1a, TO OTpesieNuTe THII oTobpakenns): f :R - R, f(x)=x*-2x+2.

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

803MOJICHOE YUCIIO 6annos 3a pabomy — 7 6bannos (3a0anus 4a u 46 oyenusaromcs OmoebHo).

Oo0pasen KOHTPOJIbHOI padoThI Ne2,
1 xkypc, 2 cemecTp

1) llycts R ecth MHOXECTBO feiicTBUTENbHBIX yKcen. [loka3aTs, 4To <R', *> SIBJISIETCS TPYIIIION,

cCiin
R'=R\ 1 ,a>!<b=ab—1a—1b+§
2 2 2 4

2) lokasatk, 4To Mpu 1F060M HaTypamsHoM 71 2+ 22 +2° +..+2" =2"" - 2;

3) BrommonaHuTh JAEHCTBMS HaJX KOMIUIEKCHBIMM YHCJIaMH B ainreOpandeckoil  Qopme:
@+2i -@-i) .

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

4) Bpluucnurte, UCIONB3YyS TPUTOHOMETPUYECKYIO (OpMy (OTBET 3ammcarh B alreOpanyuecKoit
dbopwme):




1+i\/§ ’
2-2i |

5) BeruncauTs Bce 3Hau€HUS KOPHS U3 KOMIUIEKCHOTO YUCIIa

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

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. MerogoM MOCIEAOBAaTEIbHOTO MCKIIOUCHHS HEM3BECTHBIX PEIINTE CHCTEMY JIHMHEHHBIX
anredpanvyeckux ypaBHEHUN:

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

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

X +x,+2x;4+x, =7

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

2. Haiigute paHr cucteMbl BEKTOPOB M KaKoi-HUOyAb ee Oazuc. 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,=0 5 3 7)

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

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



O0Opa3en KOHTPOIbHOI pabdoThl Ne 4,

2 kypc, 4 cemecTp.

1. TlokakuTe, 4TO CHCTEMa BEKTOPOB a,,d,,d, ABIAETCA Ga3ucoM mpocTpaHcTsa R’ u Haiinure

KOOpAMHATHI BEKTOpA X B 3TOM Oas3uce.
a, =@ 5 3) a,=(2, 7, 3, a,=(3 9 4 x=(2, 1, 1)

2. JIOTOMHUTE CHCTEMY BEKTOPOB /10 0a3uca mpoCcTpaHCTBa R*
a, =2 3 1 1 a,=(2, 4, 1 0).

3. TlocTpoiiTe OpTOHOPMHUPOBAHHBIN 0Aa3UC TOANPOCTPAHCTBA, HATIHYTOTO HA CUCTEMY BEKTOPOB
a=0 1 1 1) a,=@0, -1 1, -1 a,=@0, 3, 1 3)

4. Jlns otobpaxkenus ¢ mpoctpaHcTsa R® B cebs, mepeBoasmero mo6oii BeKTop
X = (le Xy, X3) B BEKTOP (p(x) =(x,—x, x+x, 0):
a) IOKKUTE, YTO ¢ SBISETCS JTMHEHHBIM;
6) HaiiuTe ero MaTpHILy B 0asuce e,,e,,e;:€, =(1, 0, O),e2 = (0, 1, O),e3 =(0, 0, 1);

B) HaiinuTe SApo, NeeKT U paHT JUHEHHOTO OTOOpaXKEHHS ¢ .

5. Haiinmute coOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa, 3aJaHHOTO
B HEKOTOpOM 0a3uce matpulei

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

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

oann. Maxcumanoho 8o3modchoe yucio 6annos 3a pabomy — 6 6auL08.

3. Tunosoe xonmpoavHoe 3adanue na smane gpopmuposanus YK-1, I[1K-1, I[1K-3:

Oo0pasen 1oMalIHeil KOHTPOJIbHOM padoThI 10 TeMe «['pynnb

1 kypc, 1 u 2 cemectp.

1. Kakoli TOpsSIOK HMEeT 3JIEMEHT d CHMMETPHUYECKOW Tpymmbl S7  H KaKyro

IUKIIMYECKYIO TPYIy OH Hopoxkaaer? UeMy paBeH dlIeMeHT, 0OpaTHBIH dIeMeHTaM a , a°, eciu

1234567
a= ?
(2345761}

2.Ha muOX)ectBe G = {al, a,,a,, a4} 3aJjaHa olepanus co cieayromen Tadiauuei Kamu:

al a2 as as

ai ai a2 as as

a2 az as ai as

as as ail a4 az

as as as az ai




Brisacaure, sBisiercst iu G Tpynmoi OTHOCUTENBHO 3aaHHOM omeparuu. Ecim 1a, To yKaxkuTe

HOJTPYIIY CUMMETPUUYECKON TPYIIIBI S4 , KOTOpO n3omMopdua rpynmna G .

3. byner mu A  noArpynmoW, HOPMAJIbHBIM JEIUTEIEM TIPYIIIBI <M ,+>? OtBet

obocnyiite. Iloctpoiite dakrop-rpynmy M/A w TabIUIy CIOXKEHUS €€ DJIEMEHTOB, E€CIIH
A={x|x=9kkeZ}, M ={x|x=3kkeZ}.

4. Tloka3zath, uto f sBIsIETCSA TOMOMOphHU3IMOM <R+,-> B <A,o> 1 000CHOBATh, YTO <A,o>

ecTb KoMMyTaTuBHas rpymma, eciu A=(0,1), f i x> L, aob= & :
x+1 l1-a-Db+2ab

5.CKOBKO OATPYII UMEET IPYIINa AeBITHAANATOrO0 mopsiaka? OTBET 000CHOBATH.
6. HazoBuTe BCe MOATPYIIIBI MUKJIMYSCKOM TPYIITBI BOCEMHAIIATOTO MOPSIIKA.
[Mpumeyanue. 3adanusn Ne2 u 4 oannou pabomel oyeHusaromces 6 2 bania, ocmaivHvle — 8 1

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

Oo0pa3zen nfoManIHed KOHTPOJIbLHOU PadoThI 10 TeMe «KoJbua»

2 Kypc, 3, 4 cemecTp.

1. [oxa3ath, dYTO MHOXECTBO ZxZ ¢ yKa3aHHbBIMH OIECPAIUSIMH  SIBJISIETCS
KOMMYTaTHBHBIM KOIBIIOM ¢ eunmmeit: (a,,b )+ (a,,b,) = (¢, +a,, b +b,);
(al’bl)' (azvbz) = (al a, b bz)-
HaiiTi B KOJIbIIE OOpAaTHMBIE SJIEMEHTBHI.
2. Jloka3aTh, YTO YHCJIOBOE MHOXECTBO Z [JE J = {a +bv2/abez }o6pa3yeT obacth

L[EJIOCTHOCTH OTHOCHTENIHO €CTECTBEHHBIX ornepauuil. HaliTu Bce oOpaTUMBbIE JIEMEHTHI B 3TOM
KOJIbLIE.

0 b c
3. Jlokazats, uto | — mmean B konmpue K, ecm | =</ 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. Tunosoe xonmpoavHoe 3adanue na smane gopmuposanus YK-1, I[1K-1, [1K-3:
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10.

11.

12.

13.

14.

KosnoxkBuymslI

Kpurepuu olileHKH 0TBETa HA BONPOCHI KOJJIOKBHYMA:

KonnokBuym mnpoBoaWTCS B MHCbMEHHOH (GopMe 1o Ouneram, B KOTOPbIE BKIIIOUEHBI
BOIIPOCHI U3 NpOrpamMmbl KOJIOKBUYMa. OMH U3 BOIPOCOB MIPEAIONATAET JJOKA3aTEIbCTBO
OJIHOM W3 TeopeM, OCTaJIbHbIE BOIMPOCHI (OJIMH WJIM JABa) IMPEANnoiaraloT (hopMyIHpoOBKY
ONpEIETICHUI NOHATUH C WIUTIOCTpaLMed UX pUMEpaMHu.

Kaxnaplii Bompoc Owmiera oneHuBaeTca B Oamiax; NpU JOMYUICHHBIX OMIMOKax U
HETOYHOCTAX B (POPMYJIHMPOBKAX ONpPEICNCHHA M JIOKA3aTeNbCTBE TEOPEMBI OICHKa 3a
BOIIPOC CHMXKAETCS.

[Ipy olEHWBAaHMHM OTBETa YUUTHIBACTCS: IMPABHIBHOCTH (DOPMYIMPOBOK; YCTAaHOBIICHHE
B3aUMOCBS3U TEOPUU U MPAKTUKH; COAEPIKATEIBHOCTh U ApryMEHTHPOBAHHOCTD. MTOJIHOTA
U CTPYKTYpHasi IOTHYHOCTh JOKA3aTeIbCTBA; TIIyOMHA 3HAHHIA BOTIPOCa.

«CTOUMOCTBY Ka)JI0T0 BOMPOCa U MAaKCHMaJIbHO BO3MOXKHOE YHCIIO OaJJIOB 32 OTBET MO
OuJIeTy ompeaenseTcs OTASIBHO Ul KaKI0TO KOJUIOKBHYMA.

HTorosast oLieHKa 3a KOJUIOKBUYM COOTBETCTBYET IPOLIEHTY MOJYYEHHOIO CYMMApHOTO
0ajuia 1Mo OTHOIICHUIO K MAKCHMAaJIbHO BO3MOKHOMY YHCITY OaioB.

[TonoxurenbHOM cuntaercsa oueHka He MmeHee 60%. [Ipu oTpunaTenbHOM OLEHKE CTYIAEHT
nepecaacT KOJUIOKBUYM 3aHOBO (Ipyroi OmieT, u He O6oee 2-X pas).

PeliTuHroBbIi 6ai1 3a MOBTOPHYIO Nepecady He MOXeT ObITh OoJibIe 75 %.

HporpaMMa KO/UVIOKBHYMa
no ajaredpe s cryaeHToB 1 kypca (1 cemectp)

BrickaspiBanusi. Oniepaninu HaJ| BICKA3bIBAHUSMHU.

@opMyJIbl TOTUKH BBICKA3bIBAHU; paBHOCHIbHBIE (hopMyIibl. OCHOBHBIE PABHOCUIBHOCTH
JIOTHIKHU BBICKA3bIBAHUH.

MmuoxectBa. Onepanuy HaJl MHO)KECTBAMH U MX CBOMCTBa (Teopema).

Omnpenenenne npenukarta. Onepanuu Haja npeankaramu. O0IacTh HCTHHHOCTH TIPEeTUKaTa
(Teopema).

Jlornyeckuie omepamnuy CBS3bIBAHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYIIECTBOBAHUS
Ha MHOXECTBE TNpPEAMKATOB. PaBHOCHMJIBHOCTH JIOTUKM TPEAUKATOB, CBSI3aHHBIE C
MPUMEHEHHEM KBaHTOPOB.

3anuce MaTeMaTMYeCKUX YTBEP)KIACHUH Ha s3bIKE JIOTMKM mpeaukatoB. OOpaTHas u
POTHBONOJIOXKHAS TeopeMbl. HeoOXoanMoe 1 1ocTaTouHOe YCIOBUSI.

brunapHOe OTHOIIEHUE MEXy 2JIEMEHTaMH MHOXKECTB 4 U B; criocoObl 3a1aHusl OMHAPHBIX
otHomeHni. OTHOIIEHHE, 00paTHOE TaHHOMY.

brunapHOe OTHOIIEHNE HA MHOXKECTBE; CBOMCTBA OMHAPHBIX OTHOILICHHH.

OTtHomeHne 3KBUBAJICHTHOCTH. Kitacc 3kBUBaNieHTHOCTH (TeopeMa). DaKkTop-MHOKECTBO.
Paz6uenne MHoxecTBa. CBSI3b OTHOIIEHHUS 3KBUBAJCHTHOCTH, 3a/JaHHOTO Ha MHOXKECTBE,
C pa30bueHueM ITOTO MHOXKECTBA (TeopemMa).

OTHomeHue TNOpsAKa. YHOpsaAo4YeHHbIe (CTPOro, HECTPOro, 4YacTUYHO, JIMHEHHO)
MHOYECTBA.

Yactuunoe otoOpaxenue. OtoOpaxkeHue, BUABI OTOOpakeHHH  (CIOPHEKTHBHOE,,
WHBEKTUBHOE, ONEKTHUBHOE).

ObpatHoe oroOpaxkenue. HeoOxoaumoe U JOCTaTOYHOE YCIOBHE OOPaTHUMOCTH
oToOpakeHHi (Teopema).

Komnozumus oto6paxeHuit 1 ee CBOHCTBa (Teopema).



IIporpamma KoJ/LIOKBHYMA
no ajareope as cryaenroB 1 kypca (2 cemectp)

1.CTyneHT J0KEH 3HATh ONPENeIEHN OCHOBHBIX NOHATHI JUHEHHON aNreOphl:
apugmemuyeckuli eKmop, apu@pmemuyeckoe 6eKmopHoe NPOCMpaHCmeo,
cucmema TUHEUHbIX YPAGHEHUL, peuleHue CUCmemyl 1.)., PABHOCUTIbHbLE CUCTNEMbL J1.).,
JIUHEUHAsL 3a8UCUMOCTIb U He3ABUCUMOCTIbL CUCEMbL APUPDMEMULECKUX 8eKMOPO8;
9KBUBATIEHMHbIE CUCTEMbl BEKMOPO8;
Oazuc u pane KOHeUHOU CUCeMbl APUPMEMUYECKUX 8EKMOPO8;
paHe mampuybl,
o  pynoamenmanvuasn cucmema pewernui OCJI1Y.
2.CTyEeHT JO0IKEH YMETh:
® onpedensimv JIUHEUHYIO 3A8UCUMOCHIbL U HE3A8UCUMOCHb CUCTEM apUu@dmemuyeckux n-
MEPHbIX 8eKMOPO8;
®  onpeoensimv paHe Mampuybl,
® onpedensms OA3UC U PAHE KOHEYHOU CUCTNeMbl apuhmemuyueckux n-MEPHBIX BeKMOpPOs;
®  NPOBOOUMb UCCIEQ08AHUE HA COBMECMHOCb CUCMEMbL TUHEUHbIX YPAGHEHULl U pelams
ux memooom I aycca,
® Haxooumbv 05 00HopooHou CJ1Y ee OCP.

1. Apudmernueckoe n-MepHOE BEKTOPHOE IIPOCTPAHCTBO. JloKa3aTenbCTBO TEOpEMBI O
CBOWCTBAX IJIaBHBIX OMepanuil apupMeTHuecKoro #-MEpHOro0 BEKTOPHOT'O ITPOCTPAHCTBA.

2. JluneWiHas 3aBHCHMOCTh W HE3aBUCUMOCTH CHUCTEMBI 7-MEPHBIX  BEKTOpOB. I[Ipumepsl.
CBoiicTBa JTUHEHHOM 3aBUCMMOCTH M HE3aBUCHUMOCTU CHUCTEMbI 7-MEPHBIX BEKTOpOB. (YMeTb
Jl0Ka3bIBaTh CBOMcTBa-TeopeMbl: 1)Kpurepuii nHelHHONW 3aBUCUMOCTU.2) Y CUIIEHHBIH KPUTEPH
JMHEWHOH 3aBucuMOCTH. 3)«Bcesikue S BeKTopoB npoctpancTBa F" cocTaBisor npu S> N IHHEHHO
3aBUCHMYIO CUCTEMY;

3. DKBUBAJIECHTHBIE CHCTEMBI 7I-MEPHBIX BEKTOPOB. PaBHOUNCIEHHOCTh SKBUBAJICHTHBIX JTMHEWHO
HE3aBUCHMBIX CHCTEM 7-MEPHBIX BEKTOPOB Kak clieficTBUE TeopeMbl «Ecimu B mpoctpanctse F”
JlaHbl JIBE CUCTEMbI BEKTOPOB, U3 KOTOPBIX MEpBasi JMHEHHO HE3aBUCUMA U JIMHEHHO BhIpakaeTcs
gyepe3 BTOPYIO, TO YUCIIO BEKTOPOB B MEPBOM cucTeMe He 0O0JIbIIe, UeM BO BTOPO».

4. bazuc KOHEYHOW CHCTEMBl n-MEPHBIX BEKTOpOB. ba3uc kak MakcuMasiabHas JHMHEHHO
HEe3aBUCHMas TOJICUCTeMa JaHHOM cuctembl BeKTOpoB (JlokazaTe Teopemy: «KoHeuHas cucrema
n-MEPHBIX BEKTOPOB, cojep Kallias XoTs Obl OIMH HEHYJIEBOM BEKTOp, oOnanaeT 6azucom. JIroObie
nBa 0a3uca JaHHON KOHEYHOM CHCTEMBl #-MEPHBIX BEKTOPOB COCTOAT M3 OJMHAKOBOIO YHCIa
BEKTOPOBY.)

5. Panr koHeuHO# cHCTEeMBI n-MEPHBIX BEKTOpPOB. CBOICTBA paHra.

6. CrpoyeuHblii paHr MaTpuipbl. HeW3MeHSeMOCTh CTPOYEYHOTO paHra MAaTPULBl TpU
3JIEMEHTapHBIX TPeoOpa3oBaHusiX ee cTpoK. CTPOUEUHBIH paHT CTYNEHYaTON MaTPUIIbI.

7. JleMma 0 paBeHCTBE CTOJOLIOBBIX PAaHIOB OCHOBHBIX MAaTpHUIl PaBHOCHJIBHBIX OJHOPOJHBIX
CIIY.

8. JlemMa O HEHM3MEHSEMOCTH CTOJOIOBOTO paHTa MATpPHUIBI TPH  DIIEMEHTApPHBIX
peoOpa3oBaHUsAX €€ CTPOK.

9. Teopema 0 paBEeHCTBE CTPOUCTHOTO U CTOJIOIOBOTO PAHTOB MATPHIIEI.

10. Kputepuii COBMECTHOCTH CHCTEMBI TUHEWHBIX ypaBHeHMH (Kponekepa-Kanennu). Ctpykrypa
MHOecTBa Bcex pemennit CJIY.

11. Oguopoansie CJIY. @CP kak 6a3uc MHOkecTBa Beex pertenuit OCJIIY.

12. CBsi3p MeXIy pEIICHUSIMH HEOIHOPOJHOW CUCTEMBI JIMHEHHBIX YPaBHEHHU M PEUIICHUSIMHU
acCOLMMPOBAaHHOM ¢ Hel ogHOopoaHOoM CIIY.



IIporpamma ko1okBuyma Nel
JJIS CTYAEHTOB 2 Kypca (3 cemecTp, Teopusi IpyIin)

1. Tlonyrpynmsl. MoHoubl. OG00IIEHHBIN 3aKOH aCCOLMATUBHOCTH AJISL OTYTPYIII.

2. TI'pynma moacraHoBOoK Ha MHOKecTBe M. CuMmmerpudueckas rpymma n-oi creneHu (Sp).
Teopema Koanu.

3. Ilopsimok nsnemMeHTa TpyIIbl, €ro cBOHCTBa. TeopeMa O cTemeHSAX 3JEMEHTa KOHEYHOIO
MOPSAJIKA U €€ CIIE/ICTBUE.

4. Iuknudeckue rtpynmbl. H3omophusm OECKOHEYHBIX IMKIMYECKUX TPYIIT, H30MOPHU3M
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. Kpurepuit HopmansHOTOo nenutens rpymmbl. @aktop-rpymma.
8. T'omomopdusmel rpynn. SAapo romomopdusma. TeopeMsl 0 TOM, YTO SAPO roMmoMopdusMa @
rpymmel (G, *) B rpymmy (H , o) sBIseTcs MOATPYIION M HOPMATbHBIM JETHTENEM TPYIIIBI
(G, ).

9. Teopema 06 snuMopdu3Max rpymil.

Il. CTyaeHT 10J15KeH YMEeTh 10KAa3bIBaTh JIO0YI0 3 MePeYnCIeHHbIX HHKE TEOpeM:

1) teopemy Komu;

2) Teopemy O CTEMEeHSX DIIEMEHTa KOHEYHOTO TOPSI/IKA U €€ CIICACTBHE;

3) Tteopemy 00 H30MOphHU3ME POU3BOILHON OECKOHEYHOMN IUKIMIECKON TPYIIIBI ¥ 8 {ATHBHON
IPYIIIBI HEBIX YUCET,

4) Teopemy 00 nzoMopdu3Me MPOU3BOIBHON IIMKINYECKON IPYIbI MOPSAKA 7 W aJIHTHBHOM
IPYIIIBI KIIACCOB BBHIUETOB 110 MOJLYJIIO 711 |

5) TeopeMy O CBOWCTBaX OTHOLICHHUS CPABHEHHMS 110 MOATPYIIIIE;

6) Tteopemy Jlarpamka u ee ClICICTBUS;

7) KpuTepHit HOPMATBHOTO JETUTENIS;

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

MOJrPYIION U HOPMAIbHBIM JIEJIUTENIEM TPYIIIIbI <G , *> ;-

9) Teopemy 00 anMMOpQHU3MAaX TPYIII.

I11. CTtyneHT Ho0JKeH 3HATh oONpe/iesleHUs] BceX MepevyrcJeHHbIX HUKe NMOHATHH W
NPUBOAUTH NPUMEPbl H KOHTPIPUMEPbI, PACKPBIBAIOIINE CMBbICJ ITHX MOHATHIL:

[Monyrpynma, MOHOWA, TpYINa; MOATPYINNa, MUKIMYecKas moarpynmna (a), MOpOXKICHHAS
JJIEMEHTOM @ ; TOPSIOK JJEMEHTa TPYIIBI;, NUKINYECKas I'PYIIa; OTHOIIEHUWE CPaBHEHMS IO
noarpynmne (cieBa, cHpaBa); CMEXHBIM Kiacc (JIEBBbIM, MpaBblil) MO MOATPYNIE;, HHJIEKC
NOJTPYIIBl JJAHHOM TPYIIbl; HOPMAJbHBIN JAeIuTeNb;, (aKTOp-rpynna MO HOPMAIbHOMY
JENIUTENI0; TOMOMOP(U3M TPy, STUMOP(PHU3M TPYIIIT; SIpO roMoMopdu3Ma rpymi; H30Mophu3M
rpymilL.



IIporpamMma koJJ1I0oOKBHyMa Ne2
JJIS CTYAEHTOB 2 Kypca (4 cemecTp, TeOpHsi KoJIel)

|. CTyieHT 10/ZKeH yMeTh 1I0KAa3bIBaTh JI00YI0 U3 NepeYHCJIeHHbIX HUKE TeopeM:
1) Teopemy 0 TOM, 4TO CyMMa U IEPECeYCHHE ABYX UCAIOB KOJIbLA €CTh HIEall 3TOr0 KOJIbIIA;
2) TeopeMy O TOM, YTO OTHOIICHUE CPAaBHEHUS 10 UCATY €CTh OTHOUICHUE SKBUBAJICHTHOCTH;

3) TCOPEMY O TOM, UTO MHOKCCTBO I% BCEX KJIaCCOB BBIYCTOB KOJIbIla K 1o nacainy I sBngercs

KOJIBIIOM OTHOCHUTEJBHO onepaiuil @ u ®;

4) TeopeMy O TOM, 4TO AP0 romoMopdusma kosbiia K B KOJIbIO K1 SBIISIETCS UICAIOM KOJIbIla
K,‘

5) Teopemy 0 XapaKTepHUCTUKE O0JIACTH LETOCTHOCTH;

6) Teopemy O TOM, YTO B KOJIbIE IIABHBIX HM/CAIOB BO3PACTAIOIIAs ICIIOYKA HIEaT0B HE MOXKET
OBITH OECKOHEYHOI;

7) Teopemy O (aKTOPHAILHOCTH KOJIbIIa TJIAaBHBIX HIEAJIOB;

8) Teopemy O TOM, YTO CBKJIMIOBO KOJIBIIO ABJISCTCA KOJBIIOM TJIaBHBIX HICAJIOB.

Il. CTyneHT H0/I7KeH 3HATH ONpeeseHUs] BCeX MepPeYrCcIeHHBbIX HMKe MOHATHI U
NPUBOAUTH NPUMeEPHI U KOHTPIPUMeEPbI, PACKPbIBAIOIIHE CMBICJ ITHX MOHATHIA:

Komp10; moakomnbIo; uaean Kojiblla, TIaBHBIA KAeal KOJIbLIA; CyMMa U IepeceueHUe Heasos;
OTHOIIICHWE CPAaBHECHHS IO HIcally; KJIacC BBIYCTOB IO HJealy, CBOMCTBA KJIACCOB BHIYCTOB;
(bakToOp-KOJIBIO MO HAeaTy; TOMOMOP(PHU3M Kousell; 3MUMOpGU3M KoJell; sSApo romomMopduzma
KoJem, W30MOpQHU3M KOJICI[; XapaKTepUCTHKA KOJbIa; 001acTh (KOJBIO) IIEIIOCTHOCTH,
OTHOIICHHUE JEeJIMMOCTH M OTHOIICHHE AaCCOLMHPOBAHHOCTM B OOJACTH IEJIOCTHOCTH U HX
CBOMCTBA; COOCTBEHHBbIC M TPHUBUAJBHBIC IEIHUTENN 3JIeMeHTa oOnactu wnenoctHoctr; HOJ|
AJIEMEHTOB 00JAaCTH LIEJTOCTHOCTH M €Tr0 CBOMCTBA; MPOCTOM (HEMPHUBOIUMBIIA) AJIEMEHT 00JacTH
[IEJIOCTHOCTH; COCTaBHOW (TIPUBOAMMEBIN) DJIEMEHT OOJIACTH IEJIOCTHOCTH; KOJIBIIO TJIABHBIX
uaeanoB; ¢GakTopruaIbHOE KOJNbIIO; EBKIUIOBO KOJBIIO.

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

HUTorosuiii TeCT
JlupakTndecKkue eIMHUIbI:

Onepannn Haxg MHOXXecTBaMu. X cBolicTBa.

DneMeHThl MaTeMAaTUYECKOM JIOTUKH.

bunapubie oTHOmEeHMs. OTOOpakeHusI.

Anrebpanyeckue onepanuy. 3aKOHbI aIreOpandyeckux orneparui.
['pymmsl.

Konbna.

[Tons.

KomrmuiekcHble uncna.

BexTopHOE pOCTpaHCTBO.

0. CucteMbl TMHEWHBIX YpaBHEHUI.

1. JleiicTBus Hax MaTpUIIAMHU.

12. Onpenenuren.

13. JIuneitHble onepaTopshI.

14. EBkIMI0BBI BEKTOPHBIC TPOCTPAHCTBA.

15. DnemeHTHI TEOPUU TPYIIIL.

16. DyleMeHTBI TEOPUH KOJIEIL.

17. Kopuu MHOrousieHa. Jlenenue ¢ 0cTaTKOM B KOJIbLIE MHOTOUICHOB Ha/I TTOJIEM.
18. MHOTOWIEHBI HaJ[ TIOJIEM KOMIUIEKCHBIX YHCE.

RRpoOoo~NoO WD E



19. MHOrowIeHs! HaJT [OJIEM JEUCTBUTENBHBIX YHUCE.
20. MHOTOWIECHBI HaJ MOJIEM PAIIMOHABHBIX YHCETI.
21. Pacmmpenus nosuei.

1. ONEPAIIMU HAJI MHOXXECTBAMM. X CBOMCTBA

. Kakme w3 cnenyromux HaOOpoB MOAMHOXECTB MHOXecTtBa A={1,2,3,4,5,6} cocTaBusOT
pa3zbueHne MHOXKecTBa A?

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

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

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

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

. s muoxects A={-1,0,3,4} u B={0,4,6} muoxectso A\B paBHO:
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,.2,4,6]; 3)[0,2] u{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]VI5,7); 3) [2.3); 4) (2,3)(5,6).
. Kakum ycnoBusiM T0OJKHBI yIOBIETBOPATH MHOXKECTBa A U B, uro6s1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=, B,
. Kakum ycrnoBusM q0/DKHBI yIOBIETBOPSATH MHOXeCTBA A 1 B, uTo661 (AUB)\B=A)?
1) A=Bz#J; 2) AcB, A#J; 3) AnB=J; 4)BcA, BzJ.
. Kakoe u3 crnegyromnmux yTBep>KIeHHI BEpHO?
1) 1{1,23}; 2) {13={1,2.3}; 3) {1.2}=({1,2},3}.
. Kakoe u3 cnegyronmx yTBep>KIeHHI BEpHO?
1 {1}e{{1} {23}} 2){2ye{1,2.3}; 3){12}e{123} 4
l1e{{1}{23}}.

2. DJIEMEHTBI MATEMATHUYECKOM JIOTUKA
. Kakoe u3 crnenyromux BbICKa3bIBAHUM HCTUHHO?

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

. Kakoe n3 cnenyronmx BpICKa3bIBAHU HCTUHHO?
1) (Vx) (x2-4x+3<0)

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

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

4) (Vx) (x™+4x-3>0)

. Kaxkas u3 crenyromumx ¢popMyi1 TOKIECTBEHHO UCTUHHA?
1) (Pv—-P)=P

2) P=(Pv—P)

3) P=(PA—P)

4) P=-P



10.

B kakoii u3 crnenyronmx (HopMyll TPUBEIESHHBIX CBEIEHUN TOCTATOYHO, YTOOBI OMPEIEITHUTh
HWCTUHHOCTHOE 3HaYeHUE HOopMyIbI?

1) Pv(Q=R), Q=nx.

2) PA(Q=R), Q=x.

3) (P=Q)=P, P=u

4) PA—-Q=0Q, Q=x.

Kakoe u3 crneayromux yTBEpKICHUHN SBISICTCS MPEAUKATOM Ha MHOMKECTBE JCHCTBUTEIBHBIX
yucen?

1) «Buepa 1ien 10KIb».

2) «25 — mpocToe YHCIoN.

3) «x+y’=4».

4) «16+9=5%.

Kaxkue u3 crenyronmx yrBepKaeHH sBIASIOTCS UICTUHHBIMU?
1) Ecnu kaxoe U3 cliaraeMbix Jenutcst Ha 13, To u cymMMma aenutes Ha 13.
2) Ecau xoTst ObI 01HO cllaraeMoe He JenuTces Ha 13, To U cymma He JenuTces Ha 13.
3) Ecau cymma aenutes Ha 13, To U Kak0e ciaraemoe aenuTes Ha 13.
4) Ecnu cymma He nenutes Ha 13, To HE OJTHO M3 cllaraeMbIX He JeauTcs Ha 13.

Kakue u3 cneayromux Gopmyt SBISIFOTCS TaBTOJIOTUSAMU?
1) (P=Q)=(-PAQ)
2) PAQ=(R<PVQ)
3) (P=Q)v(PvQ)
4) (P=Q)v=(=PAr=Q)

Kakue BpICKa3bIBaHUS SIBIISIOTCS HCTUHHBIMUA BMECTE C BBICKa3biBanneM A—=>B?
1) A nmocratouno mas B.
2) A Heobxomumo s B.
3) B gocrarouno mis A.
4) B HeoOxomaumo st A.

VKakuTe MPaBWIbHYIO 3alUCh BBICKa3biBaHus: «HeKOTOphie JefCTBUTENbHBIE YHCIIA HE
SIBIISFOTCSI PAIIHOHATEHBIMI.

1) 3x (xeR= xgQ).

2) VX (xgR= x¢Q).

3) Ix (xeRA xgQ).

4) Ix (xgRA x£Q).

ITycts P(X) u Q(X) — oiHOMECTHBIE MPEIUKaThI, 3a7aHHble Ha MHOXecTBe M; Tp u Tq — ux
00JIaCTH UCTUHHOCTH. Y CTAHOBUTE COOTBETCTBUE MEKIY MPEAUKATAMHU:
1) PGIAQX);  2)P(X)vQ(x); 3) P(x)=Q(x); 4) P(x)=Q(x)

U UX 00JIACTSIMH HCTUHHOCTH:



v /
ZD a0 / am

1) 4) 3

11. Ilycts Bbicka3biBaHue A<>B uctunHo. Kakoe u3 ciieqyromux BpICKa3bIBAHUN JTOKHO?
1) A=AVB; 2) (AA—B)=B; 3) A—-B; 4)(A=B)=B.

3. BUHAPHBIE OTHOLWEHUSA. OTOBPAKEHUSA

1. BuHapHOE OTHOIICHHUE P 33JaHO Ha MHOXECTBE JICHCTBUTCIBHBIX YUCEIL.
(Vx,yeR) xpy<|Ix|-3|=|ly|-3|. Kakumu 13 Ha3BaHHBIX CBOHCTB OHO 00JsiagacT?
1) PednekCHBHOCTS.
2) AHTUpPe(IIEKCUBHOCTS.
3) CUMMETPUYHOCTb.
4) AHTHCUMMETPUYHOCTD.
5) TpaH3UTHBHOCTb.

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 cBoicTBaMH OHO 00J1aaeT?

1) PednekcuBHOCTD.

2) AHTHPE(IICKCHBHOCTb.

3) CUMMETPUYHOCTb.

4) AHTHCUMMETPUYHOCTD.

5) TpaH3UTHUBHOCTS.

6) CBS3HOCTB.

3. Ha muokecTBe JIECTBUTEIBHBIX YHMCEIl 33JaHO OTHOILIEHHUE SKBUBAJICHTHOCTH P.

(VXx,yeR) xpy & cos% = cos%
Kakoe u3 cienyrommux MHOKECTB SBJISIETCS KJIIACCOM SKBUBAIEHTHOCTH [ 1],?
1) {1+2n|neZ},; 2) {1+n|neZ}; 3) {2+4n| neZ}; 4) {-2+2n|

neZ}.

4. 3amanHoe Ha MHOXecTBe A={1,2,3,4,5} OnHapHOE OTHOIIIEHNE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4,5>, <5,5>} aBnsercs:
1) SKBHBAJIEHTHOCTHIO;
2) CTPOTHUM YaCTHYHBIM ITOPSIKOM;
3) HECTPOTUM YaCTUYHBIM MOPSIKOM;
4) HecTpPOTUM JIMHEHHBIM MOPSITKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3agano pazouenue A1={1,2}, A>={3}, As={4,5}.
Kakyro 5KBUBaJIEeHTHOCTb Ha A OHO OIpenenseT?
1) {<1,1>,<1,2>, <2,1>, <2,2>, <3,3>, <4,4>, <4,5>, <5,4> <5,5>}



2) {<1,1>,<1,2>,<2,1>,<2,2>, <3,3>, <3,4>, <4,3>, <4,4>,<5,5>}
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. Kakue u3 cnenyromux OMHApHBIX OTHOLIEHWH Ha MHOXKECTBE AEHCTBUTEIbHBIX uucen R
ABIISIOTCS 0TOOpakeHusimu R B R?

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

7. Kakwue u3 yka3aHHBIX HIDKE OTOOPaXEHHUH CIOPBEKTUBHBI?

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

8. Kakwue u3 yka3aHHBIX HIDKE OTOOPaKEHUH HHBEKTUBHBI?

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

9. Kakoe 13 yka3aHHBIX HIKE OTOOpakeHui oOpaTumo?

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

4. AJITEBPANYECKHE ONEPAIIMU. 3AKOHBI  AJI'EBPAMYECKHUX
OIIEPAIINM

1. KommyTaTuBHBIMU Ha R SBISIOTCS Oneparuu:

1) a*b=(a+h)?; 2) aBb=a+3b; 3) a*b:%b; 4) aBb:%(a—b).
2. AccouraTuBHBIMH Ha R SBIISIOTCS onepanuu:

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

3. Ykaxxute mnapbl OWHApHBIX aireOpanyecKkux olepauuid, B KOTOpBIX IepBas olepanus
JTUCTPUOYTUBHA OTHOCUTEIHHO BTOPOM:
1) cnoxeHune 1 yMHOXKEHHE Ha MHOXKeCTBe R;
2) yMHOXEHHE U CI0XKEHHE Ha MHOXKECTBE R;
3) oOveauHeHHe M TepeceueHue Ha MHokecTBe P(M) Bcex MOJAMHOXKECTB HEKOTOPOTO
MHO>eCTBa M;
4) nmepeceueHne U 00bEIMHEHNE HA MHOXKECTBE P(M);
5) yMHOX€EHHE U JieJieHre Ha MHOXecTBe R

4. YCTaHOBHUTE COOTBETCTBUE MEXIY anreOpoi M 3JIEMEHTOM 3TOW anreOpbl, KOTOPBIA SBIsSETCS
HENUTpPaJIbHBIM OTHOCUTENIbHO YKa3aHHON anredpandeckoi ornepanuu:
DN<Z +>; 2)<Q, > 3)<PM),u>, 4)<PM),n>; 5)<N,+>.
(®P(M) — MHOXECTBO BCEX MOIMHOMXKECTB HEKOTOPOr0 MHOXeCTBa M)
a) J; b)0; €) ocHOBHOE MHOKECTBO anreOphbl HE COAEPIKUT HEHTPaIbHOro s1ementa; d) 1;  e) M.



5. Ilycte R ecTh MHOXECTBO NI€HCTBUTENBHBIX uYMCelNl, OMHAapHAs omnepanus * anredpsl <R, *e>
3agaHa mo npaBwiy axbh = —2a —2b+6+ab wu e=3 — HeHTpanbHBIN SJIEMEHT I ONMEPAIldu *.
Tornma MHOXXECTBO BCEX CUMMETPH3YEMBIX 3JIEMEHTOB 3TOH anreOpbl paBHO:

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

6. IIycth R ecTh MHOXKECTBO JCHCTBUTENBHBIX YHCENl M omepamus * anreopsl <R,*> 3amaHa 1o
npaBuiay axb = 2a +2b —2ab —1. Torma HeHTpaNbHBIA 3JEMEHT ¢ OTHOCHUTEIBHO OIEpPaIluH *
paBeH:
1
5
7. Kourpysuuueid Ha MHOXeCTBE £ OTHOCHUTEIIBHO OIEpPAIlUH CIIOKCHHS SIBJISIOTCS OMHAPHBIC
OTHOIICHHUS:

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

1)1; 2)0; 3)-1; 4) —%; 5)

8. Jlnst anreopsr <{ai, az, as}, *>, rae onepamus * 3agaHa TaOIuICiH
* |di1|adz|as
dp (az|a|a
d|ai|a|as
as (a2 |as | a

, HEBEpPHBIMU SIBJITFOTCSI YTBEPKICHUS:
1) Omneparyst KOMMYTaTHBHA,;
2) He#TpanbHbIM 3JIEMEHTOM OTHOCHTEIBHO ONEPAIHH * SIBJISICTCS SJICMEHT ai;
3) HeiiTpanbHbIM 3JIEMEHTOM OTHOCHTEIBHO ONEPAIIHH * SBJSICTCS JJIEMEHT a2;
4) CHMMETPUYHBIM DJICMEHTOM [Is a1 SIBISCTCS a2;
5) CHMMETPUYHBIM 3JIEMEHTOM JIJIS @3 SIBJIACTCS ai.

5. I'PYIIIIBI

1. T'pynny OoTHOCUTENBHO YMHOKEHUSI 00pa3yeT MHOKECTBO:

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

2. He oGpa3yer rpyniy OTHOCUTEIEHO YMHOKEHHSI MHOKECTBO:
1) zs{0}; 2)zs\{0}; 3)Z:\{0};4) Zs\{0}.

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

4. Tpymma<Z7\{0}; - > uMeeT nopsIoK
17, 2)6; 3)5 7)8.

5. TIpOTHBOIONOXKHBIM KJIacCy 5 B rpymme < Z7, + > ABISETCS KJIACC BBIUETOB
11; 2)3; 3)2; 4)4.

6. TIpOTHBOMONOKHBIM KiTaccy 3 B rpyrme < Zg, + > SBISETCS KIACC BBIUETOB
1)0; 2) 1; 3) 3; 4) 2.

7. HyneBbIM 371eMeHTOM B rpymine < Zs, + > ABJISIETCS KJIacC BHIYETOB
H0; 2)1; 3) 4; 4) 2.

8. HeiitpanbHbiM 37eMeHTOM B Tpymne < Zs\{ 0 }; - > sBjseTCs KJacc BHIYETOB



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

9. OG6paTHBIM KJIaccy 2 B rpyiie < Zs; - > SBIAETCA KJIACC BHIUETOB
1)1; 2) 2; 3)3; 4) 4.

10. PemenueM ypaBHeHus x+3 =5 B rpymie < Zs, + > SBIACTCS KIacc:
1) 1; 2) 2; 3)3; 4) 4.

11. PemenueM ypaBHeHHs X—5 =7 B TpyIe < Z19, + > SABIAETCS KJIACC:
1)1; 2) 2; 3)3; 4) 4.

12. U3 cnepyrommx anre0p rpynmnamMu siBISTFOTCS:
a)<Z;->; 6)< Q% >;B)<Z *> e axb=a+b-3; r)<A; > rae A={aeC |a'=1}?
1) Tonbko a, 6; 2) TonbKoO O, T; 3)a,0,s; 4)0,B,T.

6. KOJBLA. TEOPEMA O MOJKOJIBIIE

=

N3 crnenyronux anredp o0pa3yroT KOJIbIIO:
a)<N;+, > 0)<Z;+, ->; B) <Zsa;+, > 1)<R; +, - >?
1)a, 6;2)0,B,T; 3) a, 6, T; 4) TOJIBKO B, T.

N

W3 cnenyronux anreOp He 00pPa3yrT KOJIBIIO:
a)<Z,+>;, 0)<Z;+,-> B)<N;+, - >; 1)<Zs; +, - >?
1) Tonbko a; 2) 0, B; 3)B,T; 4) a, B.

3. B xouble < Zg; +, © > HEUTPAILHBIM 3JIEMCHTOM JIJISI CIIOKCHHSI SIBJISICTCS KIIACC
1)0; 2)1; 3)5; 4)4.

4. B xonble < Zg; +, - > TPOTUBOMOJIOKHBIM KIIACCY 1 sBIISIETCSI KITace
1)2; 2)3; 3)5; 4)4.

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

o

B kombiie < Zg; +, - > neauTensMu HyJs SBISIOTCS KJIAcChl BEIUETOB: a) 2; 6)§ ; B)§ ; r)é_l; I[)é
7

l)a,r,m; 2)0,8; 3)0, 1, 1; 4)a,r, 1.
7. B xombIie < Zg; +, + > 00paTUMBIMH SIBIISIFOTCS KJIACCHI BBIYETOB:
a)2; 6)3;B)4;1)5;1)7; €)1?
l)a,B; 2)06,1,1; 3)0,1,1,¢; 4)B, T, €.
8. [ToakoJbIlaMu KOJIbI[A JEHCTBUTEIbHBIX YHCEIT SIBJASIIOTCS:
a) Z; 6) 2Z; 8)Q[v2] = fa+ bv2a,b € Q}; K =fa+b32Jabezf?
1) Tonbko a, B; 2) TOJOBKO O, B; 3) TOJNBKO B, T; 4) a, 0, B.
9. He ABJSIIOTCS TI0IKOJIBIIAMH KOJIbLIA JCHCTBUTEIbHBIX YHUCEI:
a) 2Z; 6)3Z; B) K =fa+bv2abez}; r) M= fa+bi2abez}?
l)a,6,B; 2)B; 3)T; 4) B, T.

10. KOMMyTaTI/IBHBIMI/I KOJbIIaMU C €AUHUIICH SBIIAIOTCS KOJIbIA:



+

5

a)<2Z;+, >, 0)< Q[W2]; +, - >, rue Q[\/E] = {a+ b\/§|a,b € Z}; B) <Zs; +, - >; T) <R;
- >?
1) Tonwko a, B; 2) Tonbko 0, B; 3) 0, B, T; 4)a,0,T.

7. IOJIE. TEOPEMA O IIOAIIOJIE

. 3 CICAYIOIIUX anre6p MOJISIMU ABJIAKOTCH:

a)<Q;+, > 0)<Zs;+, > B)<Z7n;+, > T)<R;+, >, 0)<Z;+, - > e)<N; +, - >?
l)a,B,1; 2)a,0,8B; 3)0,B,1; 4)T, 1, €.

. 3 cnepyromux anredp MoiasiMu He SIBJASIIOTCS:

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

. HeliTpanbHbIil 351IeMEHT AJ1 CIIOKEHHS B ToJie < Z11; +, * > PaBeH:

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

. DIIEMEHT, IPOTUBONOJIOKHBIN Kilaccy 3 B mose < Zi1; +, * > paBeH:

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

. HeifTpasbHblii 35eMEHT 1715l YMHOXEHHs B IoJie < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4)2.

. O6parHbIMHE ceOe B TToie < Zs; +, © > ABJISIOTCS DJICMEHTHI: Q) 0; 0) 2; B)i; r)§ ; 1T) 47

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

. DiTeMeHT, oOpaTHbIii Kinaccy 2 B mone < Zs; +, - >, paer: 1)1; 2) 2; 3)3; 4)4.

. B moite < Q[\/§] ;+, 0 >, TIe Q[\/§] = {a + b\/§|a, be Q} ,AUCII0, 00paTHOE IS 2-43 , PaBHO:

1)3-42; 2) 2++/3; 3)—2++/3; 4)-2-/3.

. IloanonsiMu nmons NeHCTBUTEIBHBIX YHCEIl ABJISIOTCS

a) Z; 6)Q; B)Z[V2]=la+bv2jabezf; r) Q¥/2]= fa+b¥2fabeQ};
I[)Q[\/E]={a+b\/§a,beQ}?
1)6, 1 2)r; 3)a,B; 4)B, 1.

10. Iloamonsamu 1o JeMCTBUTEILHBIX YUCEI He SIBJISIIOTCS

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

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

8. KOMIUIEKCHBIE YHUCJIA

1. Ha xoopauHATHOM IJTIOCKOCTH 3allITPUXOBAHHYIO 00JIACTh OMPEACIISIIOT HEPABEHCTRA!



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 KoOpIMHATHOH MJIOCKOCTH 3aIITPUXOBAHHYIO 00JIACTh OIPEAEISIOT HEPABEHCTBA!

y
7
7 > 1. 1<|z-2|<4;
2. 1<|z-2-iI<2;
x 3. 1<|z+2-i|<2;
N/ 4, 1<jz-2-il<2.

3. 3nauenue Gynkun f(X) = x> + 3—;' —2x mpu x=1+i paBHO:
1) -3-2i; 2)-1-2i; 3)-1+2i; 4) 1-2i.
7TA-1)A+1)

2(2 +iv/3)
1) 2-iv/3; 2) 2+i4/3; 3) —2-iv3; 4) 4-2i/3.

4. Pe3ynbTat BbIOJTHEHUS ACHCTBUI paBeH:

5. 3Hauenuem ¥/—1 BISETCS YUCIIO

pld8. g 1 V8. g 1 W81 V8
2 2 2 2 2 2 2 2

6. IlpousBenenue neiicTBUTENbHOM 1 K03 hUIIMeHTa MHUMOM yacTelt 3HaueHus PyHKIIUU
f(x)=x"- % +3x npu x=1-i paBHO:
1) 5; 2) 6; 3)-5; 4) -6.
7. VYka3zaHHy0 00JacTh Ha KOOPAMHATHOMN IJIOCKOCTH 33JJal0T YCIOBHS:

y
i 1) |z|=2, argz<%;

2) |z|L2, argz >%;

3 ZZZ,ESarzsﬁ;
) lek2, §<argz<?

4 z>2,£<arz<£.
) 2| 7 <9<

8. IlepBooOpa3HBIMH KOPHSIMH BOCEMOW CTETICHHU M3 €IMHHMIIBI SBIISIOTCS YHCIa:



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

9. AunreGpaunveckas hopma drciia 4(0052?7[ +isin 2?”) UMeEeT BUI:
1) —2-2+/3i; 2) 2-2/3i; 3)-4+8+/3-i; 4)-2+23i.

10. TpuronomeTrpuueckas opma ducia —/3+| umeer Bux:

1) 2(0035—”+isin5—”} 2) 4(cosz—ﬂ+isin2—”} 3) 4(0033—”+isin3—”j; 4) 2(0037—ﬂ+isin7—”J.
6 6 3 3 4 4 6 6
9. BEKTOPHOE IMPOCTPAHCTBO

1. U3 CJICAYIOIMUX CUCTEM BCKTOPOB JIMHEWHO HE3aBUCUMBIMH SIBISIOTCS:

1) 2) 3) 4)
@1=(0,1,0) a1=(0,1,0) a1=(4,-2,4) a1=(1,0,1)
a2=(-4,4,0) a=(1,-1,0) a=(1,-1,0) a:=(-2,1,0)
as=(-2,1,0) as=(-2,1,-2) as=(-2,1,-2) 3=(0,0,0)

2. U3 CJICAYIOIUX CUCTEM BCKTOPOB JIMHEWMHO 3aBUCUMBIMU SIBJISIOTCS:

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

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

1) 2) 3) 4)

a1=(-3,7,1) a1=(1,-3,2) a1=(1,-2,3) a1=(1,-3,2)
a>=(4,0,3) a2=(-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 6asuce c1=(1,1,2), c2=(0,1,0), c3=(-1,-1,3) paBHa:
1)2; 2)-4; 3)-2; 4)0.

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

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

8. Matpuna nepexoga ot 6asuca ai1=(1,2), a2=(2,3) x 6asucy b1=(3,1), b2=(5,2) nBymepHoro
apu(METHUECKOTO MPOCTPAHCTBA HAJl TTOJIEM JICHCTBUTEIBHBIX YMCEN PaBHA:

o5 Sl eals skl o

9. Kakoe u3 cleIyrommux MHOXKECTB 00pa3yeT MOIIMPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IJIOCKOCTH?



1) Bce BEeKTOpHI IUIOCKOCTH, KaXKIbIH U3 KOTOPBIX JIGKHUT Ha OJHOM M3 oceil koopauHat Ox
unu Oy.

2) Bce Bektopbl mwiockoctd ¢ HadamoM B Touke O(0,0), KOHIIbI KOTOPBIX JICKAT Ha JIaHHOM
MPSMOM.

3) Bce BeKTOpBI IJIOCKOCTH, HaYalla U KOHIbl KOTOPBIX JIE)KAT Ha TAHHOH PSMOH.

10. CHCTEMBbI JUHEMHBIX YPABHEHU

1. Kakue u3 cieyromux CUCTEM JINHEHHBIX YPaBHEHU HE UMEIOT PEIECHUI?
X +3X, =X, =1 4%, +3X, + X, =3
X, — X, +2%X; =0
a) 22X, — X, +X; =3 0)
X, +4X, +%,=0
—2X, — 06X, +2X,=-1

1)a,B; 2)a,6;3)a; 4)60.

B) { —3X, +2X,— 71X, =—4
X +X,—%X =0

2. Kakue u3 ciieqyomux cucTeM JIMHEHHBIX ypaBHEHUN UMEIOT 0ECKOHEUHO MHOTO PelIeHui?

X, +3X, =X, =1

X, — X, +2%X, =0 4X, +2X,=6 2%, +3%X, =5
a) < —Xx +5%x,=3 )y + 2 7 B) 4 1t r) |
—X +3X, +5%X; =0 2X, +X, =3 3%, —X, =4
—2X, — 06X, +2x, =1
1) 6, B; 2) a, 0; 3)B,T; 4)0,T.
3. Kakue u3 crneayronmx CuCTeM UMEIOT XOTsI Obl O/IHO pelieHue?
2%, —5X, =1 2%, —5X%, =1 2%, —5%, =1
a) {707 6) | % g){ a7 r) X, +2x, =3
X +X, =2 —2X, +5%, =-1 —2X, +5X, =2
1) TonbKo a, T; 2) TOJIBKO a, O; 3)a, 0, 4) TonbKo O, T.

4. Kakue 13 clieyomux cucTeM UMEIOT He 00Jiee OJJTHOTO peIIeHus?

33X, — X, =2 —X +3%, =1 - X, +3x,=2
a) |70 % 6) | % By rl e 1) X, 4%, — X, =0
X +X,=5 2X, —6X, =2 X, —3X, =4
1) a, 6; 0) 0, B; 3)a, 4) a, B.
. 3%, +2X, + X, =1
5. PaHr pacmmpeHHON MaTpHUIbl CHCTEMBI paBeH:
2X, +5X%, + 3%, =3
1) 1; 2) 2; 3)3; 4) 4.

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

7. Pa3aMepHOCTh MPOCTPAHCTBA PEIICHUI CUCTEMbI IMHEHHBIX OJJHOPOIHBIX YPABHEHHI
2X, — X, +3%X; —2X, + 4%, =0
X, + X, + X, +%X =0
4x, —2X, +6X, —4X, +8x, =0
paBHa:
1)1, 2)2; 3)3; 4)4.

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

8. Kakoli u3 BEKTOPOB SIBISETCS PELIEHUEM CUCTEMBI ‘
3X, — 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. I3 cKOIBKUX BEKTOPOB COCTOUT (hyHIaMEHTAJIbHASI CUCTEMA PELICHUI CHUCTEMbl YpaBHEHUN
{xl+x2 +2%; +3%, =0
3X, =X, —X; —2X, =0
1, 2)2; 3)3; 4)4.
10. Kakue u3 cienyrommux CUCTEM YPaBHEHUH UMEIOT €IMHCTBEHHOE pelICHHUE?
X —2X, +%X; =1 X +2X, —X, =3
2 4 2 _ 2 ' 2 s X1 + 2)(2 - X3 = 0
a) | T X T aAX, —2Xy = — 0) { X, +2x,=4 B) r)
X, +3X, +2x, =0
—X, +X%X; =0 - % +3x, =-1

1)a,0; 2) a, B; 3)a, 4)0,r.
11. Ilpu kakux 3HaYEHUSX NTapaMeTpa a CUCTEMA HE UMEET PeIeHui?

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

11. AEMCTBUS HAJI MATPULIAMHA

] € =w w & & ®m m A - A + E =m , =nm ]
2)3: 3)-4; 4)6.

2. MOXHO JI BBIITOJIHUTh YMHOKEHUE MAaTPUILl A(2x4) U B(3x4)?
1) na; 2) Her.

3. Pa3zmep matpuiisl A2x4) -B4x3) paBeH:
1) 2x3; 2) 2x4; 3) 4x3; 4) 8x12.



OnemMeHT 0123 IIPOU3BEICHUS



paBeH:
1)6; 2)2; 3)1;, 4)-1.

5. CYMMa 9JICMCHTOB, CTOAIIUX Ha MOOOYHOMH JuaroHaian IIPOU3BCACHUA

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

6. Jost MAaTpUIIbI

00OpaTHOM SABJISICTCS:
1)

; 2);3)






4)






SIBIITFOTCS. OOpaTUMBIMU ?
1)a,6; 2)0,B; 3)B,T; 4)a,r.

8. PemienneM ypaBHeHUsl SIBISIETCS MAaTpUIA:

1)
B) ; 4).
12. ONPEAEJMUTEJIN
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. MuHop, JOTIOJIHUTEIIbHBII K DIEMEHTY 023 B OIIPEACIIUTENE

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

5. AnreOpandeckoe TOMOJTHEHUE A3 B ONIPEACIUTEIE PAaBHO:

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

6. OnpeaenuTenb MaTPULIbl CUCTEMbI JIMHEHHBIX YPAaBHEHUN






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

7. YKaxXuTe 3HaK 4iIeHa ONPEIEeTUTENs MSTOT0 MOPAIKA 0l2301340150L420051 "
1) «=»; 2) «t+».

8. Ilpm xakoM 3HaueHHHM K TIPOM3BEICHUE Ol2501510(3201140k3 SIBJSICTCS YJICHOM OIPEICITUTEIIS
MATOro nopsiaka’?

1)1; 2)2; 3)3; 4)4.
9. Onpenenutesnb MPOU3BEACHUS MATPHII paBeH:

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

-3 1 0)(-1 0 1
10. Onpenenutens npousBeaeHus matpury | 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. Kakwe wu3 cnemyroommx omnpenenuteneit: a)l0 0 0; ©6)}-1 1 -3; B)L 5 3;
1 -1 3 2 -1 0 010
1 2 1
r)ll -1 O paBHBI HynIO?
1 0 O
1)a,6; 2)0,8; 3)B,T; 4)a,T.
3%, + X, +4X%, =1
12. B cucreme < x, —2x, =-3 HEU3BECTHOE X2 PaBHO:

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

13. JUHEHHBIE OITEPATOPBI

1. Kakoe u3 crnenyronmx npeodpa3zoBaHuil TpEXMEPHOT0 aprupMETHYECKOro MPOCTpaHCcTBa Hal R,
OTOOpaXKAIOIINX 000 BEKTOP X=(x1,X2,x3) B BEKTOP ((X), ABJSETCS THHEHHBIM?
1) ¢(x)=(r1,x2,x3+1);
2) @(x)=(x1+x2, x2, X3);
3) (x)=(xL.x2, (x3+ x2)?);
4) o(x)=(x1—2,x2,x3);

2. Marpuiia TUHEWHOTO omepaTopa (¢ TPEXMEPHOTO apu(METHUECKOro MpOCTpaHCTBa Hag R B

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

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

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



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

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

4. JInneitasie onepartops! npocTpancTa R3(R)B HeKOTOpOM Gasuce 3a7aHbl MATPULIAMU

2 01 2 0 1 1 0 4 0 1 2
a)|-1 3 0|;6)|-1 3 0|;B|0 -1 2|;r) 3 0 -1|.
0 10 1 -3 0 2 1 -1 -3 0 1

JIJis KaKuX U3 HUX SIIPO COCTOUT TOJBKO U3 HYJIEBOTO BeKTOpa?
l)a,6; 2)6,B; 3)B,T; 4)a,B.

5. CoOGCTBEHHBIMU 3HA4YEHHSAMH JMHEHHOro omepartopa mpocTpancTsa R2(R), 3agaHHOro B
HEKOTOpOM Oa3uce MaTpulei (2 3 , SIBJIIFOTCSI YUCIIA:

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

1)8; 2)6; 3)4,; 4)-4.
7. CoOCTBEHHBIMH 3HAYEHHAMH JIHHEHHOro omepatopa npoctpanctBa R%(R), 3amaHHOrO B
HEKOTOpOM 0a3uce MaTpuLeit G 176] , ABJISIIOTCSI YMCha:

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

8. Jluneitnple onepatopsl mpoctpancTda R3(R) B HekoTOpOM 6asuce 3a1aHbl MATPULIAMU:

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

J171s Kakoro U3 HUX 00pa3 COBMAAAET C R3?
l)a; 2)0; 3)B; 4)T1.

9. CoOCTBeHHBI BeKTOp, MNPHUHAMISKANIMA COOCTBEHHOMY 3Ha4eHHI0O A= —1 JUHEHHOro

. (1 8
oreparopa, 3aJaHHOI'O B HCKOTOPOM Oasuce MaTpuicu (1 3 , PaBCH:

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

10. JIuneitaeie oneparops! ipoctpancta R3(R) B HekoTOpoM 6asuce 3a1aHbl MATPULIAMH:

2 01 2 01 2 1 0 2 0 1
a)l2 2 2|;6)|1 3 0;8|0 2 03|l 3 O0].
111 -3 01 1 -1 0 0 -6 1

Kakas u3 HuX sBjIsieTcss MaTpuieil 00paTUMOro JIMHEHHOTo onepaTopa’?
l)a; 2)0; 3)B; 4)T1.



11. KakoMy coOCTBEHHOMY 3HA4YCHHIO JIMHEHHOTO OIepaTropa, 3aJaHHOTO B HEKOTOpOM Oasmce
. (1 8
Marpuren L MPUHAIICKUAT BEKTOD (2;1)?

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

1 -1 2
12. PaHr nuHEHHOTO ornepaTopa, 3aJIaHHOTO B HEKOTOpoM Oasuce matpureit | 0 5 1|, paBeH:
-1 1 3
1)0; 2)1; 3)2; 4)3.
1 -1 2
13. JledexT nuHEHHOrO omeparopa, 3aJaHHOTO B HEKOTOpoM Oasmce martpumed [0 1 -1,
2 -2 4

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

14. EBKJIMJOBBI BEKTOPHBIE ITPOCTPAHCTBA

1. CxansipHoe nipousBeaenue Bekropos a=(1,—4,2,2) u b=(3,3,3,3) paBHo:
1) 2; 2)3; 3) 12; 4) 27.

2. Yron mexay Bektopamu a=(4,0,2,0,4) u b=(3,3,3,3,0) pasen:
2z
N)Z: 22,3 Z: 022,
) 6 ) 3 ) 2 ) 3

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

4. CxanspHOe TPOM3BEIEHHME BEKTOPOB X=(X1,X2), y=(y1,)2) B TpocTpancTBe R?(R) MOXHO
OIPEICTUTh PABEHCTBOM:

1) (x,y)=xw2;

2) (x,y)=x1y1+2x2y2;

3) (x,y)=x1y2+x2)1;

4) (x.y)=x1y1.

5. I3 cienyromux mnap BEKTOpOB:
a) (1,-1,2) m (-1,1,1);
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 SIBJISIFOTCSL:

1)a0; 2)6,8; 3)a,0,r; 4)a,B,r.

6. U3 cneayromux HabopoB BEKTOPOB OPTOrOHANBHEIH Gasuc mpoctpanctsa R3(R) o6pasyer:
1) a1=(2,-1,2) 2) ai=(2,-1,2) 3) a1=(2-1,2) 4) a1=(2,-1,2)
a2=(2,2,-1) a2=(0,0,0) a2=(2,2,-1) a2=(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) HOpMHUPOBAHHBIMH SIBJITIOTC:
1) a,c; 2)b,d; 3)ab; 4)c,d.



8. OproroHanbHas (QyHIaMEHTaJIbHAs CHCTEMa PEIICHHH CHUCTEMBbl JMHEWHBIX OJHOPOJIHBIX
. X +x,—x,=0
ypaBHEHUM COCTOMT U3 BEKTOPOB:
2x,+2x, —2x,=0
1) ai=(-1,10) 2) a1=(-1,10) 3) a1=(-1,1,0) 4) a1=(1,-1,0)

02:(%,%,1) 612:(0,0,1) a2:(1,0,1)

9. U3 cnenyromux CUCTEM BEKTOPOB:

a) a1=(2,1,3,-1) 6) a1=(2,1,3,-1) B) a1=(2,1,3-1) 1) @1=(2,1,3-1)
a2=(3,-2,3,1) a>=(3,-2,-3,-1) a=(-3,-2,3,1) a=(-3,-2,3,1)
a3=(1,5,1,10) a3=(1,5,1,10) a3=(1,5,1,10) a3=(5,1,1,10)

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

10. Bekrop a=(5,1,-1,-1) sBusieTcss OPTOrOHANBHOW mpoekuueil BekTopa x=(4,4,—1,-3) Ha
noanpocTpancTBo L. OproroHansHasi COCTaBIISIONIAs paBHA!
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 9JIEMEHTbBI TEOPUU I'PYIIII

1. ITopsimok 3neMeHTa B KOHEYHOU TpyIine nopsaaka 12 He MoxeT ObITh paBeH:
1)1; 2)3; 3)5; 4) 12.

2. CKOJBKO MOATPYIIIT UMEET IPYIINa CEbMOTO MOpsiaKa?
11; 2)2; 3)7; 4)0.

12345
43512
1)1; 2)2; 3)5; 4)6.

3. Ilopsiiok MOACTaHOBKH 7 =( J B CHMMETPHUYECKOH TpymIe Ss paBeH:

4. Kakue u3 clieyromux anreop:
a) <N; +>;
0) <2; * >, rne (Va,be%) ah=a+b-2;
B) <G; - >, rne G={aeC| a®=1};
r)<R; - >
SIBJIAIOTCSI TPyHIIaMu?
1)a0; 2)6,8; 3)B,1; 4)a,r.

5. Ilopsimok snementa i B rpynme <C \{0};- > paBeH:
1)1; 2)2; 3)4, 4)8.

6. TTopsI0K dIeMeHTa a MyIbTHILTMKATHBHOMN TPy paBeH 8. ITopagok d1eMenTa a2 paBeH:
1) 2; 2)4; 3)6; 4)8.

7. H={5k| keZ} obGpasyer nmoarpynmy aaauTUBHOM TPYIIbI HENBIX Yncen <Z ; +>. CMeXHbIA

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



o . . 12 3
8. [uxnuueckoil rpymme, TMOPOXKIESHHON MOACTAHOBKOMN rz( , TPUHAICKUAT

2 31
ITO/JICTAHOBKA:

123 12 3 12 3 12 3
1) ; 2) ; 3) ; 4) .
321 213 312 13 2
9. IloarpynmnamMu MyabTHIIHKATHBHOM rpymmsl <R \{0}; - > sBusioTcs:

a) G={-1;1}; 6) H={1,2,3}; 8) Q\{0}; r) 2 \{0}.
1)a,0; 2)a,B; 3)ar; 4)B,I.

10. Yucno 31eMEHTOB MyJIbTUIIMKATUBHON LIMKJIMYECKOM TPYIIIBI, TOPOKAEHHOMN dj1eMEeHTOM —1,
paBHO:
1) 1; 2) 6eckoneuno mHoro; 3)2; 4) 8.

11. B kakux U3 Ha3BaHHBIX TPYIII BCSIKas MOATPYIIA SBISETCS HOPMAIbHBIM JICUTEIIEM?
a) <2 ; +>;
0) <R \{0}; - >;
B) MYJbTUIUIMKATUBHAS TPYIIa HEBBIPOXKJICHHBIX KBAJIPATHBIX MATPHUIl BTOPOTO MOpSJKa C
NEHUCTBUTEIbHBIMU AJIEMEHTAMM;
') MYJIbTUTTMKATHBHAS TPYIIA MOJICTAHOBOK TPEThEH CTEIICHH S3.
1)a,0; 2)a,B; 3)B,r; 4)0,B.
12. B cUMMETpUYECKOW TpyIIe IMOJCTAHOBOK TPEThEH CTEMEeHu S3 sl TOJCTAHOBKH

12 3 5
T =(3 1 2) 06paTHOI/I ABJIACTCA IOACTAHOBKA:
12 3 12 3 12 3 1 2 3
1) ; 2) ; 3) ; 4) :
2 31 321 13 2 2 13

13. TlopsA0K K1acca 2 B aATUTHBHOI IPyTINe KIACCOB BEIUETOB MO MOLYIIO 8 <Zg,+> paBeH:
1)1; 2)2; 3)3; 4)4.

16. 9JIEMEHTbBI TEOPHUHU KOJIEL]

1. B xakux U3 NepeuncaeHHbIX KOJIEIl €CTh ACIUTENN HYJIs?

a) <Z; +, - >
0) <Jg+, >
B) <Zg,t, - >

r) KosibI10 KBaipaTHBIX MAaTPHI] BTOPOTO MOPS/IKA C ISHCTBUTEIIBHBIMU 3JIEMECHTAMH.
1)a0; 2)6,8; 3)B,1; 4)a,r.
2. B Kakux U3 CIEAYIOUIMX KOJIEIl HET IeNUTeNIed Hys?
a) <22+, - >
0) KoJsib110 MHOTOWIEHOB OT X C HEJIbIMU KO3 DHuIreHTamu.
B) <Z17;+, - >
r) <Z16;t, - >
1)a,0,8; 2)0,8,r; 3)a,0,r; 4)a,B,r.



3. IoaKoMBIIO B KOJBIE KBAAPATHBIX MATPHI] BTOPOTO MOPSIKA C LEIBIMU 3JIEMEHTaMH 00pa3yer
IIOAMHOKECTBO MaTpHLl BUA:

o 2 Jala ol o)

4. UneanoM B KOJbLE 4[X] MHOTOUIEHOB C HEIBIMU KOY(Q(PUILMEHTAMH SBIISETCS:

1) MHOKECTBO 2 LEJIBIX YUCEL;

2) MHOKECTBO MHOTOYJICHOB € IIOJIOKUTEIBHBIM CBOOOIHBIM YJICHOM;
3) MHOYKECTBO MHOTOYJIEHOB € YETHBIM CTaPIIMM KO3()PULIHEHTOM;
4) MHOKECTBO MHOTOYJICHOB C HYJIEBBIM CBOOOIHBIM YJICHOM.

5. KonbI10 OTHOCUTENEHO OOBIYHBIX ONIEPALIii CIIOKEHUS U YMHOKECHHS 00pa3yeT MHOXKECTBO:
1) A={2k+1| ke Z};
2) B={a+h+/3| a,beZ};
3) C={a+b¥/3| a,beZ};
4) D={a+b¥/2 | a,beZ}.

6. O6patiMbiMe B Konblie Z[~/3 ]={a+b+/3|a,beZ} spmusorcs uncna:

a)l; 6)-1; B)2—\/§; r) 3-43.

1) Tonbko a u B; 2) a,B,r; 3) a,0,B; 4) B,I, 1.
7. I'maBHBIN uaeal, MOPOXKIAEHHBIN YACIOM 5 B KOJIBIIE Z[\/§ ], colep>KUT YnCIo:
1) V3; 2) 2++/3; 3)5-54/3; 4)5+4.3.
8. 'nasusblii nzean (2) B koneue Z[i]={a+bi| a,pe2} cocrour u3 uncen puna:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a-2bi| a,beZ};
4) {4a+2bi| a,beZ}.

9. Ha nmarpamMme mnoka3aHO OTHOUIEHUE BKIIIOUEHUS MEXAY pPAa3IMYHBIMH KJIACCAMH KOJIELl.
Y cTaHOBUTE COOTBETCTBHUE:

OTBeThI:

- O0nacTH 1EeI0CTHOCTH,

- Kosplia rinaBHBIX H/1€aJI0B;
- GakTopHaNBbHBIE KOJbIIA.

- EBKIMIOBEI KOJIBIA

17. KOPHU MHOTI'OYIEHA. JEJEHUE C OCTATKOM
B KOJIBIHE MHOT'OYJIEHOB HA/I ITOJIEM

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

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



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

3. UsBecTHO, uto MHorowieH f(X)=x*+4x3-2x>~12x+9 npu nenenun na (x+3)? naér B ocratke 0.
Ero xopuem siBastercs uncino: 1) 3; 2)9; 3)-3; 4) 6.

4. MHOrO4YIeH HaUMEHBIIICH CTENEHU C YUCIOBBIMU KOX((PHIIMEHTaMU, UMEIOIINI TBYKPATHBIN
KOpeHb —1 1 mpocToil KOpeHs 1, paBeH:
1) x>=x+2; 2) x*x2x—1; 3) x3+x*=x—1; 4) x3x*x-1.

5. OcTaTok OT jieieHus MHOrowIeHa X +4x3-2x?~12x+9 Ha x+2 paBeH:
1)7: 2)-1; 3)6; 4)0.

6. HenomnHoe yacTHOE OT JieNieHnsl MHOTO4IeHa x*—3x?+x+5 Ha x—2 paBHO:
1) x?=x+1; 2) xX3+2x%x+3; 3) x>+2x2-7x+15; 4) x3+2x%+x-3.

7. Kpataocts kopHs x=1 muorounena f(X)=x"-5x*-2x3+26x>-31x+11 pasna:
1)3; 2)2; 3)1; 4)4.

8. CTerneHp ocTaTka OT JEJICHUS MHOTOYJICHA f(X):X6+5 Ha X?+X—1 MOXeT OBITh paBHOM:
1)5; 2)4; 3)2; 4) 1.

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

10. HanGoupmuii o0mImii JeIUTEh MHOTOWICHOB
f(X)=(x-1)(x+2)*(x=3) 1 q(x)=(x+2)(x-3)?(x+1) paBen:
1) x>x—6; 2) x*-1; 3) (x>x—6)%;, 4) x>+3x+2.

11. Haubounpmii o0Imuil 1eIUTEh MHOIOUICHOB
f(X)=x*-3x?+x+2 u q(X)=0 paBen:
1) x*-3x2+x+2; 2) 0; 3) -2x*+6x°-2x—4; 4) 1.

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

18. MHOI'OYJIEHBI HAL TIOJIEM KOMIIJIEKCHBIX YA CEJI

1. OCTaToOK OT JeJIeH s MHOTOWIeHa X —2x°+x—7 Ha X—i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

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

3. Cymma KopHeit MHorowteHa 4x°+12x*+x3+6x?+10x+3 pasna:
1)-12; 2)12; 3) 3; 4)-3.

4. Jlng  HOPMHMpPOBAaHHOIO  MHOTOWIEHA HAUMEHbIIEH  CTENEHHM C  KOMIUIEKCHBIMH
k03 hureHTaMu, UMerIIero KopHu 1, 2, i, Ko3(pPHUIUEHT TP X paBeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HerI/IBOI[I/IMBIMI/I Haza IIOJIEM KOMIIJIICEKCHBIX YHUCCI ABJIIAOTCA MHOT'OYJICHBI:
1) 2x3+1; 2) x3+5; 3)x—1; 4) x'7+2.



6. HopmupoBaHHBI MHOTOWICH HAMMEHBIIEH CTENEHH C KOMIUIEKCHBIMH Kod(duimenramu,
HUMEIOIINI IBYKPATHBIA KOpeHb 1+i, paBeH:
1) x22(1+i)x+2i; 2) x2+2(1-i)x+2i+1; 3) X*-2ix?>2x+2i+2; 4) x*-2ix*+2ix>—(2i—1)x+2i+2.

7. MHOTO4YJIEH HaUMEHbIICH CTENEeHU C KOMIUIEKCHBIMU KO3(HLMEeHTaMU, UMEIONINIA CBOMMU
KopHsMu 4nciia 0 U i, paBeH:
1) x—i; 2) x?+ix; 3) x?—ix; 4) x*+i.

8. IlpuBenéHHOE KBaJpaTHOE ypaBHEHHE, B KOTOPOM KOX(PQHIMEHT Hpu Xx paBeH —12i, a
OTHOIIIEHUE KOpHEU paBHO 2:1, UMeeT BUI:
1) x2-12ix-32=0; 2) x*>~12ix-18=0; 3) x>~12ix-32i=0; 4) x*>~12ix+32=0.

9. HaumeHbllee 3HAUeHHE TApaMeTpa @, NPH KOTOPOM KOPHH ypaBHeHMS Xx>+(a—3)x—3a=0
YIOBJIETBOPSIIOT YCIOBHIO X + X, = 25, paBHO:
1) -6; 2)-5; 3) 4; 4) 4.

1 1
10. Yucna x1, x2 ABNSIOTCA KOPHAMM YpaBHeHHs Sx°+x+3=(. 3HaueHMe BHIPAKECHUS — +-—

xl x2
paBHO:

3 3 1 25
1) =; 2)——; 3) —-=,; 4) —.
)5 )25 )3 )3

11. Yncno xopreit ypapHerus x°—6x"—20x?+14x—4=0 B m0Jie KOMIUIEKCHBIX YHCET PABHO:
1)0; 2)5; 3)1; 4)6.

12. Ypasrenne xS+2x°+4x*+4x3+5x°+2x+2=0 wuMeeT ABYKpaTHEI KOpeHb i. MHOXKECTBO €ro

KOpHEH pPaBHO:
1) {i; -i; -1+i; -1-i}; 2) {i51-i; 1+i}; 3) {-i;-1-1; -1+i}; 4) {i; -i; -1+i; 1+i};

19. MHOT OYJIEHBI HAJI ITIOJIEM JTEWCTBUTEJIbHBIX YU CEJI

1. Umeet x0Ts1 OB OIMH IEHCTBUTEIIbHBIN KOPEHb MHOTOUJICH:
1) x2-3x+5; 2) x}+5x8=x+9; 3) x?+x+1; 4) x’—6x+9.

2. Muorounes f(X)=x3+3x?+x+3 uMeeT MHUMBIIT KOpeHb i. Ero ocTanbHbIe KOPHU PaBHbL:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma AeiCTBUTEIbHBIX KOPHENH MHOTOUJIEHA 273+ 17x%—1 7x+5, IMEIOIIEero KOMIIIEKCHBIM
KopeHb 1-2i, paBHa:
3 5 3 5
1) -=;2) =; 3) =, 4 ——.
) 2 ) 2 ) 2 ) 2

4. HerI/IBOI[I/IMBIMI/I Hazj I10JIEM I[eﬁCTBI/ITeHLHLIX YUCCII ABJIAKOTCA MHOT'OYJICHBI:
1) x2+3x+5; 2) 2x3-3x%+1; 3) 5x-4; 4) 7.

5. OCTaToK OT JIeNeHns] MHOToWIeHa x*+x°—3x°—4x—1 Ha MHOTOUNEH X°+x°—x—1 paBeH:
1) 2x*43x+1; 2) 2x2-3x—1; 3) 2x°-3x—1; 4) 2x3-3x+1.

6. HemonmHoe 9acTHOE OT JeIeHNs] MHOTOUIeHa 3x°—2x?+x+2 Ha MHOTOUJIEH X°—x+/ paBHO:
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOTO4YJIeH HAaMMEHbIIIEH CTENeHU C JeHCTBUTEIbHBIMU KOd(PPUITMEHTAMU, UMEIOIIHNI KOPEHb
21, paBeH:
1) x24x+5; 2) x*+4x-5; 3) x>—4x+3; 4) x*—4x-3.



8. HopMupoBaHHBINT MHOTOUYJIEH HAaUMEHBINEH CTETICHH C JACHCTBUTEIBLHBIMH KO3 PHUIIMEHTAMH,
UMCIOLIHI JIBYKPATHBIH KOPEHB 1, paBEH:
1) x%+1; 2) x*-1; 3)x*—1; 4) x*+2x%+1.

9. MHOro4JIeH HaMMEHBIIICH CTETICHH C JICUCTBUTEIILHBIMUA KO3(PPUIIUSHTaMH, UMEIOITUH KOpHU ()
" i, paBeH:
D x3+x; 2) x°—x; 3) X3H+x%x+1; 4) x>—x+1.

10. Jligs HOPMHPOBAHHOIO MHOIOYJEHA HAMMEHBIIEH CTENEHH C JACHCTBUTEIbHBIMHU

K03 DHIMEHTAMH, UMeoIero KopHH 1, 2, 1+, koahdHuImeHT npu x> paBeH:
1) -5; 2)-8; 3) 4; 4) 10.

11. Pasnoxenue muorouneHa f(X)=2x*-7x3+17x?>~17x+5 Ha HenpHBOIMMBIE HAX | MHOXKHTEIH
COZICP)KUT MHOTOUJICH:
1) 2x2-3x+1; 2) x2-2x+5; 3) x>-2x-5; 4) 2x*+3x-1.

12. IlpuBoAMMBIMH HaJlT R MHOTOUJIEHAMU SIBJISTFOTCSI:
1) x2x-3; 2) x+9; 3) x%4x+1; 4) 2x3+x>x-2; 5) x*+x+1.

20. MHOT'OYJIEHBI HA/I ITOJIEM PAIIMUOHAJIBHBIX YHUCEJI

1. Cpennee apudMeTHIECKOE ENBIX KOPHEH ypaBHEHHS X°—5x>+8x—4=0 paBHo;
5 4
11; 2)2; 3) =; 4) —.
)1 2)2; 3) 3 ) 3

2. CyMMa 1enbIX KopHeii ypaBHeHns x*+4x°-2x°—12x+9=0 pasHa:
1) 4; 2)-4; 3)-2; 4) 2.

3. TIpon3sBeieHne panyoHaIbHEIX KOpPHEH ypaBHeHHs x°+5x°+3x—9=0 pasHo:
1) -6; 2)6; 3)9;4)-9.

4. HermpuBomuMbiME HaJ| Q SIBIISTFOTCSI MHOTOWICHBI:
a) 7TxB3+2x4-16x3+4x-10;
6) 4x3+x+5;
B) X>—7x+30;
r) x?+7x-30.
1)a0; 2)6,8; 3)0,r; 4)a,B.

5. Llesible KOpHU UMEET MHOTOWIIEH:
1) XS—XZ—%X‘F%; 2) 12x3-4x°-3x+3; 3) 6x>-5x+1; 4) 2x-3.

6. He nmeer 1ienbIx KopHEH MHOTOUJICH:
1) 3x%-2x—1; 2) 4x3—4x%*x+1; 3) 9x>—6x+1; 4) 3x+9.

7. [MpuBogumbiMu Ha Q SBJISFOTCSI MHOTOWICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*+3x+5; B) x’—6x—2; T) 4x>+x+5; 1) x>+1.
1)a,06; 2)6,8; 3)B,1; 4) 1,1

8. 3Hauenue Muorounena f(X)=(x—1)?*-5 npu x=1 pasHo:
1) 22°5; 2)5; 3)-5; 4)-1%°5,

9. CBoGoxusIi wien MHorounena f(x)=(3x'2-4x-1)1% papen;
1) 1; 2)-1; 3) 2100, 4) 210,



10. TTokazatens KpaTHOCTH KopHs 2 MHorodteHa f(X)=x-5x*+7x3-2x2+4x-8 pasen:
1)1; 2)2; 3)3; 4)4.

21. PACHIMPEHUA MOJIEH

1. AJ'Il"e6paI/I‘IeCKI/IMI/I Hag IMOJIEM pallMOHAJIbHBIX YK CCII SABJISIFOTCA:
1, 2)i.3)m; 4)e.

2. MUHMMAaJTbHBI MHOTOYICH YHCIIa 0.=1—1 HaJl MTOJIEM PallMOHAILHBIX YHCEI PaBEH:
1) x2+1; 2) x2-2x+2; 3) x?42x+2; 4) x*42x-2.

3. Crenenp uncia o=1-1 HaJ TOJIEM PallMOHATIBHBIX YHUCEI PaBHA!
1)1; 2)2; 3)0; 4)3.

4. TIpocroe anredpanueckoe pacimperre Q(1-i) cocTouT U3 yncen BUaa:
1) a+b(1-1), a,b €Q;
2) a+b(1-i), a,b eR;
3) a+bi, a,b €Q;
4) a+bi, a,b €Q.

5. Crenenp uncia o=1-1 Hal OJeM KOMILICKCHBIX YMCEN paBHA:

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

6. CrereHb uncia o= /2 +i Haj monem palMOHATBHBIX YHCEI PaBHA:
1)1; 2)2; 3)3; 4)4.

7. IIpocToe anredpandeckoe paciiupeHue Q(\/E +i) cocToWT M3 YKCes BUAA:
1) a+b(~/2 +i), a,b Q.
2) a+b(~/2 +i) + c(/2 +i)2, a,b,ceQ.
3) a+b(+/2 +i) + c(~/2 +i)2+d(+/2 +i)%, a,b,c,d Q.
4) a+b(+/2 +i) + c(~2 +i)2+d(2 +i)3+(/2 +i)*, a,b,c,d,feQ.

8. MUHHMAabHBIH MHOTOUICH YHCTa 0= /2 +i Haj moneM Q paIMoHATbHBIX YHCEN PABEH:
1) x*2x%+1; 2) x3-2x*49; 3) x*2x2-9; 4) x*-2x%+9.

9. Crenens uncia o= v2 +i HaJ[ TI0JIEM JIEHCTBUTENLHBIX YMCEN paBHA:
11; 2)2; 3)3; 4)4.

10. Crenenb uncina o= ~/2 +i Haj 0JIEM KOMIUICKCHBIX 9HCEI paBHa: 1) 1; 2)2; 3)3; 4)4.

11. YroOb1 yOpaTh UppaliioHaIbHOCTh B 3HAMEHATeNe Jpoou , HAJI0 YMHOXUTb YUCIUTEIND

1
3\/5 +1
Y 3HaMEHAaTelNb IPOoOH Ha YHCTIO:

1) ¥2-1; 2) Y4 +32+1; 3) ¥4 -2 +1; 4) Y4232 +1.

1 1 1 1 1 ‘
241 BNz a3 Bida Jeads L
1) J6-1; 2) J6-+2; 3)5; 4) 5-+2.

13. Pa3peI_HI/IMLI B KBaJIPpATHBIX paauKaJlaX YpaBHCHUA:
1) x3-1; 2) x3-2x-1; 3) x*+3x+7; 4) x>-5x+1.

12. Cymma

14. Hepa3pemunMo B KBaJIpaTHBIX pajilKajax ypaBHEHUE:



15.

1) x3-5x+2; 2) x*-5x—1; 3) x*+1; 4) x3+2x-3.

Ha AuarpaMMme II0OKa3aHO OTHOHICHUC BKIIOYCHHA MCKAY HCKOTOPBIMU YHCIOBBIMU

MHOKECTBAMU. Y CTAHOBUTE COOTBETCTBHE:

OTBeETHI:

— MHOKECTBO BCEX allreOpandecKux 4Huced;
— MHOKECTBO BCEX JECHCTBUTEILHBIX YHCET;
— MHO>ECTBO BCEX PallMOHAIBHBIX YHCEIL;
— MHOKECTBO BCEX KOMILJIEKCHBIX YHCE.

Kpurepuu oLleHKH TecTa:

10.

11.
12.

=

Ka}KI[OG 3aJaHUEC TCCTa OICHUBACTCA B 1 6am.

2. Hrorosas OIICHKa 3a BECb TCCT COOTBCTCTBYCT INPOLCHTY MNPAaBUIIbHBIX OTBETOB IIO
OTHOIICHHIO K 06].[[€My YHUCITy BCEX BOIIPOCOB B TCCTC.

3. OHGHKa 3a TECT CHUTACTCA HOJ'IO)KHTGJ'IBHOﬁ, €CJIM CTYACHT OTBETUJI IPABUJILHO HC MCHEC, UCM

Ha 60% BOIPOCOB TeCTA.

6. Tunosoe xkonmponvHoe 3adanue na smane popmuposanus YK-1, I[1K-1, I[1K-3:

Bomnpocs! k 3k3ameny 1

BrickasbiBanus. Onepannu Haj BbICKa3bIBAHUSMU.

@®opMysbl JIOTUKU BBICKa3bIBaHUN. PaBHOcHIbHBIE (opMyiibl. OCHOBHBIE PAaBHOCHIBHOCTH
JIOTUKH BBICKA3bIBaHUM.

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU M UX CBOWCTBA.

Onpenenenue npenukara. Onepanuu Haja npeaukaraMu. O6JacTb HCTUHHOCTHU MIpeIMKara.
Jlormueckue onepanuu CBSA3bIBAaHUS KBAaHTOPOM OOIIHOCTH M KBAaHTOPOM CYILIECTBOBAaHUS Ha
MHO’KECTBE IPENNUKATOB. PAaBHOCMIIBHOCTH JIOTMKH IIPEIUKATOB, CBA3AHHBIE C IPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMaTHYeCKMX YTBEPXKIECHUNW Ha S3bIKE JIOTUKM MpeaukaroB. OOpaTHas
MIPOTUBONOJIO0XKHAs TeopeMbl. HeoOXoaumoe 1 10CTaTOYHOE YCIOBHSL.

buHapHOe OTHOIIEHHE MEXAy »3JEMEHTAaMH MHOXECTB; CIIOCOOBI 3aJjaHus 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
pa3dHueHueM 3TOr0 MHOXKECTBA.

OTtHoleHue nopsiika. YnopsaoueHHble (CTporo, HECTPOT0, YACTHUHO, TMHEHHO) 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.

O6parnoe oroOpaxxenue. HeobOxomuMoe W JIOCTAaTOYHOE  YCIOBHE
OTOOpaKCHHUI.

Kommnozumust oToOpakeHuil 1 ee CBOMCTBA.

bunapusbie anreOpanyeckue onepanuu. CBoiicTBa OMHAPHBIX OMEPAIHIA.
Onpenenenue rpynnsl. [Ipumepst rpynm. [IpocTeliniie cBOCTBa PyMIIbI.

Onpenenenue noarpynmsl. [Ipumepsl noarpynn. Kpurepuii moarpymnmsl.

obpaTuMocTu

Omnpenenenue koiapla; npumepsl konen. Kombio nenbix uucen. OTHOIIEHHE CPaBHEHUS B

KOJIbIIEC LECIIBIX YHUCCII; KOJBIIO KJIACCOB BBIYCTOB.

[Ipocreiimue cBoiicTBa Kozel. [loakonpiio qjanHoro koibua. Kpurepuit noakoibua.

Onpenenenue nosst. [Tpumepsl noselt; npumep HEUUCIOBOIO KOHEYHOT'O MOJIS.
IIpocreiimme cBOKWCTBA MOJIEH.
[Toanosne. Pacmmpenue nomus. YnopsIo4eHHbIE OJIA.

I'omomopdusMbl 1 U30MOPPHU3MBI TPYIII, KOJIEI] U MOJICH.

AXCHOMBI MHOKECTBA HaTypaJIbHbIX YUCCII. HpI/IHI_II/IH MaTeMaTH4YeCKOM HHAYKIHUHU.

[TocTpoenue nonst C, sSBIAIOMIETOCS pacIIUPEHUEM IO JACUCTBUTENBHBIX 4yucend R, u ero

MHUHHUMAJIBHOCTD.

Anre6panqecxa51 Q)opMa KOMIIIICKCHOI'O 4HuCJa. Onepaunn Hag KOMINICKCHBIMHM 4YHUCJIaMH B

anredbpandeckoii popme. M300paxeHre KOMIJICKCHBIX YHCE Ha KOMIUIEKCHOU MIIOCKOCTH.

Tpuronomerpudeckas ¢popmMa KOMILIEKCHOTO YHUCIA. YMHOXKECHHE U JICJICHUE KOMIUIEKCHBIX

qucell, 33JaHHbIX B TPUTOHOMETPUUECKOHN (popMe; UX FeOMeTpUYecKas MHTEPIIPETALIMSL.

KOpHI/I 7n-OM CTEINeHU M3 KOMIUICKCHOTO 4YHCJIa. FCOMeTpI/IIIGCKOG I/I306pa)KeHI/Ie KOpHeﬁ Ha

KOMILJIEKCHOM MIOCKOCTH.

Kopnu u3 enununpl. CBOMCTBa KOpHEH 7-OU CTENEHU W3 €IUHUIIBL.

30. [TepBooOpa3HbIe KOPHU 1-0 CTETICHU U3 €IUHHIBL. TeopeMbl 0 TepBOOOPA3HBIX KOPHSIX.

Yucaopsie 1mojisi. MUHUMAIBLHOCTD ITOJIS panrOHAIBHBIX YHUCCIIL.

KpuTepum onieHKH 0TBETAa HA DK3aMeHe:

1. Dk3ameH mnpoBoauTCs B (QOpME HMTOrOoBOro Tecta Ho Marepuainy [-3 ro paszaenos
JAMCIUIUTUHBI (TUIaKTHYECKHE eUHULEI 1-8).

2. K Tecty momyckaroTcsi CTYJEHThI, OTYUTABIINECS IO 00EUM KOHTPOJIbHBIM pabotam, N/13
1 TEPMUHOJIOTMYECKOMY OMNpocy He MeHee, yeM Ha 60 % Ho KaKJIoW W3 MepeurcIeHHbIX
hopm.

4. Kaxoe 3ajaHue TecTa OlleHUBaeTcs B 1 6as.

5. HroroBas omeHka 3a BeCh TECT COOTBETCTBYET MPOIEHTY MPAaBWIBHBIX OTBETOB II0
OTHOIIICHHIO K O0IIEMy YHCITy BCEX BOIPOCOB B TECTE.

3. OreHKa 3a TeCT CUMTAETCS TTOJIOKUTEIBHOM, €CIIM CTYICHT OTBETHII IPAaBUILHO HE MEHee, 4YeM
Ha 60% BOIMPOCOB TeCTA.

4. OT UTOroBOIO TECTa OCBOOOXKIAIOTCS CTYACHTHI, HabpaBIlKe 1Mo peHTHHTY He MeHee 60%.



7. Tunosoe xoumponvHoe 3adarnue na smane popmuposanus YK-1, I1K-1, I1K-3:

Conep:xkanue
UMO2080ii KOHMPOIALHOU padomul no anzeope (4 cemecmp)

CTyICeHT JOIDKEH YMETh:

8bINOIHAMb ONEPayUU HA0 MAMPUYAMU,

onpeoenams pane Mampuybl,

BbIUUCTIAMD Onpederumenb K8AOPAMHOU MAMPUYbL PAZHLIMU CNOCOOAMU,

BLIUUCTIAMD OOPAMHYIO MAMPUYY PAZHBIMU CNOCOOAMU,

nPOBOOUMDb UCCNIEO08AHUE HA COBMECHHOCTb CUCTEMbl TUHEUHbIX YPAGHEHUI U Peulams ux
PasIuuHbIMU Memooamu (memooom I aycca, mampuunvim memooom, memooom Kpamepa),
onpeoenams JUHEUHYI0 3a8UCUMOCIb U HE3ABUCUMOCTb PA3TUYHBIX CUCEM 8EKMOPO8;
onpeodenams OA3UC U PaAHE KOHEYHOU CUCEMbL 6eKIOPO8;

OONONHUMb TUHEUHO HE3ABUCUMYIO CUCIEMY BEeKMOPO8 SEKMOPHO2Z0 NPOCMPAHCMEd, He
aenAOWYIOCA bazucom, 00 basuca;

onpeoenams pasmepHoCcms U OA3UC nepecederus U CyMmbl HOONPOCMPAHCNS,

8bINOIHAMb NPOYECC OPMOLOHAIUZAYUU NPU NOCMPOEHUU OPMO2OHATLHO20 ba3uca,
onpeodenams pasMepHOCMb U HAX00UmMb  OA3UC  OPMOSOHATLHO2O OONOJHEHUs K
NOONPOCMPAHCMBY KOHEUHOMEPHO20 e8KIUA08A BEKMOPHO20 NPOCMPAHCMBA,

Haxo0umos 6 K.M. e6KIUO0BOM  NPOCMPAHCMEE  OPMOZOHAIbHYIO — NPOEKYuro U
OPMOCOHATILHYIO COCMABISAIOWYIO 8EKMOPA OMHOCUMETbHO NOONPOCMPAHCMEA,

HAxXo0ums Mampuyy JuHetiHo20 onepamopa 8 PuUKCUpo8aHuom basuce;

Haxooums ob1acms 3HauveHull (06pasz) u pawe, A0po u Oeghekm JNUHENHO20 onepamopad,
3a0aHHO20 8 HEKOMOPOM bazuce mampuyel,

Haxooums coOCmeeHHble 3HAYeHUs U COOCMBeHHble BeKMOpbl IUHEUH020 Onepamopad,
3a0aHHO20 8 HEKOMOPOM bazuce Mampuyeu.

HToroBasi KOHTPOJIbHAas paﬁoTa COCTABJISIETCS M3 THUINOBBLIX 3aJaHMH, BKJKYEHHBIX B

CJIeAVIOLIHE MPOBEPOUYHbIE PA0OTHI:

1.
2.
3.

KonTponbnas padora Nel;
N3 2-ro cemectpa;
KonTponbnas padora Ne2.

Kpurepun oieHKM KOHTPOJILHOW PA00THI:

1.
2.

~No

[TpoBoauTcs B hopme MpoBEpOUHOI ayAUTOPHOM pabOTHI.

Kaxnoe 3aganne paboTel onleHuBaeTcs B 1 Gaur; mpu JOMYIICHHBIX OIIMOKaX OLCHKA 3a
3aJJaHUEe CHUKAETCSI.

[lpy oueHMBaHMM 33JaHUS YUUTBHIBAETCS AKKYpaTHOCTh O(OpPMIIEHUS M MOJPOOHOE
OMMCaHMUE XOJa PEIIEHUS CO CChIIIKAMH Ha COOTBETCTBYIOINI TEOPETUUECKUI MaTEpHAIL.
Hrorosasi oLeHKa 3a BCIO pabOTy COOTBETCTBYET MPOLEHTY MOJIyY€HHOTO CyMMapHOro Oaia
M0 OTHOILIEHUIO K MAaKCUMaJIbHO BO3MOKHOMY YHCITy OaioB.

[MTonoxwuTenbHOM cunTaeTcs OleHKa 3a pabory He meHee 60%. [Ipu oTpunaTenbHOIN OICHKE
CTYZIEHT NEPENUCHIBAET paboTy 3aHOBO (JPYroil BapHaHT).

PeiitunroBsiii 6ast 3a MOBTOPHOE HaNKMcaHue paboThl HE MOXKET ObITh OombIre 75 %.

OT UTOroBOI KOHTPOJIBHOI PabOTHI OCBOOOXKIAIOTCS CTYACHTHI, OTUUTABIIUECS MO 00EUM
KOHTPOJIbHBIM paboTam, BceM U3 u TepMuHOIOTHYECKOMY ONIPOCY HE MeHee, yeM Ha 60
% 1o KaXJ10¥ U3 NePeUUCIEeHHBIX GOopM




8. Tunosoe xonmponvroe 3adanue na smane popmuposanus YK-1, I1K-1, I1K-3:

Bomnpocs! k 3k3ameny 2

1. Tlomyrpynmnel. Monouasl. O0001IEHHBINH 3aKOH aCCOLIUMATUBHOCTH ISl TOJTYTPYIIIL.

2. I'pynma moactaHoBOK Ha MHOKecTBe M. CuMMerpudeckas 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 LUKJINYECKUX IPYII OJHOIO MOPSAIKA.

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. Kpurepuit HopmansHOTo nenutens rpymmbl. @akTop-rpynma.

8. T'omomopdusmel rpynn. Aapo romomopdusma. TeopeMsl 0 TOM, YTO SAPO roMmoMopdu3mMa @

TPYIIIbI (G ,*) B rpymmny (H o) sBuseTcs MOArpyNmoil ¥ HOPMANBHEIM JEIHTEIEM TPYIIIBI

G, ).

9. Teopema 00 snmMoOp(hr3Max rPyIIIL.

10. Uneanst kombiia. OTHOIIGHHE cpaBHEHUS MO ujeairy. DakTop-Koibio. Teopema O TOM, 4TO

mHOkecTBO K | BCEX KJIacCOB BbIUETOB Kouiblia K 10 uzaeany | sBiIseTcst KOJIbLIOM OTHOCUTEIBHO

onepanuii @ u &.

11. Tomomopdu3mer koner. SAapo romomopdusma. Teopema 06 snumopdu3max KoJerl.

12. Xapakrepuctuka konbia. [lone yacTHBIX 00iacTH EIOCTHOCTH. TeopeMa O CyIecTBOBaHUU

T0JIL YACTHBIX JUIsl 00JIACTH LIETOCTHOCTH.

13. Kosbuo riaaBHbIX uaeanoB. PakTopHaTbHOCTh KOJIbIIA INIABHBIX UJIEAIIOB.

14. EBknuoBel Kosbla. Teopema O TOM, 4TO €BKJIMIOBO KOJBIO SIBISETCS KOJIBLIOM TJIaBHBIX
UJIEAIIOB.

15. Kos1p110 MHOTOUJIEHOB OT OZHOM NepeMEeHHON HaJl MPOU3BOJIbHBIM KOMMYTAaTUBHBIM KOJIBIIOM.

16. /lenenrie MHOTOWIEHa Ha ABy4JieH x-a . Teopema besy. Cxema ['opHepa.

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 EBKimaa B KoJiblle MHOTOWICHOB Hax mosieM. HOJl 1ByX MHOTOYJICHOB B KOJIBIIC
MHOTrowWIeHOB Haj mmonem. Coiictea HO/I.

19. HenpuBonumeble Hajl JaHHBIM I0JIeM MHOTO4YiIeHbl. CBONCTBA HENPUBOIMMBIX HAJ TOJEM
MHOro4JeHOB. Teopema O pa3NOKEHMM MHOTOWIEHAa HAJX IIOJEM B IIPOU3BEJIECHUE
HENPHUBOJUMBIX HaJl JAHHBIM I10JIEM MHOTOWIECHOB.

20. [Ipon3BoaHas MHOTOYJIEHA HAJ| ITOJIEM HYJIEBOW XapaKTepUCTUKU. KpaTHOCTh HENPHBOIMMBIX
MHOKHUTEJIEN MHOTOWJIEHA U €r0 TPOU3BOIHOM.

21. MHOTOUJIEHBI OT HECKOJIBKUX MepeMeHHbIX. OTHOPOAHbIE MHOTOUIEHBL. JIekcukorpaduueckoe
pacrojoKeHNE HEHYJIEBbIX YWIEHOB MHOTOUJICHA.

22. CuMMeTpHUYeCKHEe MHOTOWIEHBI. JIEeMMBI O CHMMETPUYECKHX MHOTOYJICHAX.

23.OcHOBHasl TeopeMa O CHMMETPHYECKHMX MHOTrowieHax. [IpakTHdyeckuii croco0 BBIpaKECHUS
CUMMETPUYECKOTO MHOTOWJIEHA Yepe3 AJIEMEHTapHbIE CHMMETPUYECKHE.

24. MHOTO4JIEHBI HaJl TTOJIEM KOMIUIEKCHBIX uncell. OCHOBHAs TeopemMa anreOphl U €€ CIIeCTBHSL.

®opmyisl Buera.

25. MHOTrouJIeHBl Ha/l IOJIEM JICMCTBUTENILHBIX YUCEN U UX CBOMCTBA.

26. Pemenue ypaBHeHMH 3-eif cremeHu. MccrnenoBaHue HEMONMHOTO KyOMYECKOTO ypaBHEHHS C



JeWCTBUTENEHBIMU KO3 puimeHTamu.

27. Meton ®eppapu [yuisl penieHns ypaBHEHUH 4-0i CTENEHH.
28. llenble 1 panMOHAILHBIC KOPHU MHOTOYICHA C pallMOHAIBHBIME 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 AIreOpandecKo UPPAITMOHAILHOCTH B 3HAMEHATEIIE IPOOH.

32. Pa3pemuMoCTh ypaBHEHUH B KBQJPATHBIX paJHMKallaX HaJ IMOJIEM pPalMOHAIBHBIX YHCENT U

=

3aJ1a4M TEOPUU T€OMETPUUYECKUX ITOCTPOCHUM.

Kputepun olleHKH 0TBETA HA JK3aMeHe:
DK3aMeH MPOBOAUTCS 10 OMIIeTaM, B KOTOPBIC BKIIFOUEHBI 10 [BA BOIPOCA U3 IPOrPAMMBbI.
[Ipy olleHMBaHWM OTBETa YYUTHIBACTCS: TMPABUIBLHOCTH (POPMYIHUPOBOK; YCTAHOBICHUE
B3aMMOCBSI3U TCOPUU W MPAKTUKH; COJIEPKATEIBLHOCTh U apryMEHTUPOBAHHOCTh, IMOJIHOTA U
CTPYKTYypHasi JIOTHYHOCTh OTBETA; ITyOMHA 3HAHHIA BOIIpOCa.
[Ipy ponmymieHHBIX OIMIMOKAX W HETOYHOCTIX B (OPMYyTHpOBKAxX ONpENCICHUN U
JI0Ka3aTeIbCTBAX TEOPEM OIICHKA 32 OTBET CHUKAETCSI.
K sk3aMeHy [OMyCKarOTCsI CTYIEHTBI, OTYUTABIIAECS 1O OOEUM KOHTPOJIBHBIM paboTaM U
BceM UJI3 He menee, uem Ha 60 % 10 KaX0i U3 MEPEUNCIICHHBIX (popMm.
CTyIeHT, CIaBIIMK YCICNIHO KOJUIOKBUYMBI 1O TIEPBBIM JBYM pa3lieiaM 3-ro cemecTpa u
OTUYUTABIIMICS IO 00EUM KOHTPOJIBHBIM paboTaMm, 10 KEITAHUIO MOXKET OBITH OCBOOOKICH Ha
9K3aMEHE OT MEPBOr0 BOIPOca OWieTa ¢ BHICTABICHUEM 32 3TOT BOIPOC OLIEHKH 110 PEHTHHTY.
Crynentsl, HaOpaBmme 1o pedtuHry He Menee 60%, 1o HX JKEJTaHUI0 MOTYT OBITh
OCBOOOJKJICHBI OT CJIa4M K3aMEHA C BHICTABICHHUEM OIICHKH 110 PEHTHHTY.

YpoBHU cHOPpMHUPOBAHHOCTH KOMIIETEHIUI B PAMKaX AUCHUIIJINHbBI
1 kypc, 1 cemectp:

YpoBHH chopmupoBaHHOCTH
KOMIIETEHIINH.

OcHoOBHbBIC IPU3HAKH YPOBHS

[Toporossrii - HAaXOIUTh PE3yNbTAaThl ONEpalui HaJl MHOYKECTBAMH,

[Ipu BEIMONTHEHNM 3aAaHUi BCeX (OPM KOHTPOJISI CTYACHT

JIEMOHCTPUPYET 3HAHHUE:

- OmpeaelieHuM JIOTUYECKUX onepaunui HaJI
BBICKA3bIBaHUSIMU,

- ONpeneNICHUH onepauui HaJl MHOKECTBAMH;

- ONpeJeNeHuid CBONUCTB OMHApPHBIX OTHOLICHWH Ha
MHOKECTBE;

MPOSIBIISIET YMEHHUE:

- CTPOUTH TAOJMUIBI MCTUHHOCTH ISl (POPMYI JIOTHKU
BBICKA3bIBaHUM;

WJUTIOCTPUPOBATH PE3YyJIbTAThl ONEpaIfii U OTHOIICHHE
BKIIIOUCHHS MEXIYy MHOXECTBAaMH Ha JHarpammax
Olinepa-Benna

- 3alUCHIBaTh MaTeMaTHUYECKUE YTBEP)KIACHUS, Ha S3BIKE
JIOTUKH TIPEAUKATOB, BO3MOXKHO JOIYCKash MPH 3TOM
OIMMOKH HEMPUHIMITHAIEHOTO XapaKTepa;

- ompeneniatb 1o  o0pa3lly CBOHCTBa  OWHApHBIX
OTHOIICHHH, 33]JaHHBIX Ha KOHEYHBIX MHOYKECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIMOOYHO, OCHOBHBIE
anreOpsl  (TpyNmbl, KOJbIA, TOJA); TNPUBOIUTH




IIPUMEPBI IPYIII, KOJIEL, ITOJIEH;

- OIpeneNnaTh BUJ 3aJaHHOTO OTOOpakeHus ((pyHKIHH);

- BBIIOJHATH JCHCTBUS HaJ KOMIUIEKCHBIMM YHCIAMU
KaK B aireOpanyecKoid, Tak U B TPUTOHOMETPUUYECKON
(opme;

[Io wroram OaJILHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OAJUIOB CTyJIEHTa cocTaBiseT oT 60 mo 75

OanoB

bazoBrlit

IIpu BeInoONIHEHNM 3aaHU BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHUE:

- OmIpeneNeHni JIOTHYECKUX orepanui Haj
BBICKa3bIBAaHUSIMU;

- ONIpEIENICHUN olepauuil HaJl MHOKECTBaMU;

- OIpeneleHui CBOWCTB OWHApHBIX OTHOLICHWHA Ha
MHOXKECTBE M OTJIIMYUTEIbHBIX OCOOEHHOCTEH rpadon
OMHApHBIX OTHOLUEHWH, OO0NaJaloIMX YyKa3aHHBIMU
CBOMCTBAMH;

IIPOSIBIISIET YMEHHE:

- CTPOMUTH TaOJIUIBI MCTHUHHOCTU Ui (DOPMYN JOTMKH
BBICKA3bIBaHHUH;

- HaxoIuTh DPE3yJbTaTbl ONEpaluil HaJ MHOXECTBAMH,
MJUTFOCTPUPOBATH PE3YJbTaThl OllEpalMii U OTHOLIEHUE
BKJIIOUEHUSI MEXJYy MHOXECTBAMM Ha Juarpammax
Diinepa-BenHa;

- 3alMChIBaTh MAaTEMAaTHUYECKHE YTBEP)KICHUS, Ha S3BIKE
JIOTUKU NIPEIHMKATOB, BO3MOXHO JOIYCKas NPH 3TOM
HEKOTOpBIE HETOYHOCTH;

- (opmynupoBathb TEOPEMBI, uMerolune BUJ
OO0IIeyTBEPAUTEIBHOTO | 00I11€0TPUIIATENBHOTO
CYXKJIEHUU CO CIIOBaMH  «HEOOXOIUMO» U
«OCTaTOYHOY;

- OompeneniaTb  CBOWCTBa  OWMHApPHBIX  OTHOILEHUH,
3a/laHHBIX Ha KOHEYHBIX MHOXECTBAX U HAa MHOXXECTBE
NEHCTBUTENBHBIX uncen R, BBIIENATh cpeu OMHApHBIX
OTHOIIEHWH OTHOIIEHHUS HKBUBAJIEHTHOCTH, BO3MOXKHO
JIOIIYCKasl IPH TOM HEKOTOPBIE HETOYHOCTH;

- ONpEeNeNATh BUJI 3aJaHHOTO 0TOOpaxeHus (QyHKIUN);

- OIpeneniTh CBOMCTBa OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHbBIE anredOpbl (TPYIIIbI,
KOJIbLIa, MOJIS); HMPUBOAUTH MPUMEpPbI TPYII, KOJEL,
ToJei;

- BBIIOJHATH JEMCTBHS HaJ KOMILJIEKCHBIMM YHCIAMHU
Kak B aireOpanyeckod, Tak U B TPUTOHOMETPUYECKOU
opme;

ITOKA3bIBACT BJIA/ICHHE:

- HaBbIKAMU IIPUMEHEHMS I[IOJYYEHHBIX 3HAaHUH W
YMEHUH Tpu pElIeHUH THUIOBBIX airedpanyeckux
3a1ad.

[lo wroram OaIbHO-PEUTHUHIOBOIl CHUCTEMBI CyMMa

PEUTHHTOBBIX OAlJIOB CTYAEHTa COCTaBIseT OT 75 no 87

0amu10B

TloBEbIIIEHHBIN

[Tpu BEIMONTHEHNM 3aAaHi BCeX ()OPM KOHTPOJISI CTYACHT




JIEMOHCTPHPYET 3HAHHE:

- OmpeaciicHUu JIOTMYECKUX onepauui Haj
BBICKA3bIBAaHUSIMU, MPOCTEUIIMX 3aKOHOB  JIOTUKH
BBICKa3bIBaHUU (mpoTuBOpeuns, HCKJIIOUEHHOTO

TPEThEro, KOHTPAIO3ULIUH U JP.);

- ONpENCIICHUH Olepaluil HaJ MHOXKECTBAMH U HX
CBOICTB;

- OIpeneleHui CBOWCTB OWHApHBIX OTHOLICHWHA Ha
MHOKECTBE U OCHOBHBIX BUJIOB OMHAPHBIX OTHOLIECHUI:
9KBUBAJICHTHOCTB, MOPAJOK, (QYHKIINS;

- OCHOB 0Owmeill Teopuu anreOpanvyeckux CHUCTEM:
omnpezaeneHuss OWMHApHOM omepanuu Ha JaHHOM
MHOJKECTBE, ONPENEICHUS TPYIIIbI, KOJIbLA, IOJIA U UX
MIPOCTEUINX CBOMCTB;

IIPOSIBIIIET YMEHHeE:

- HAaXOIWUTh PE3yNbTAThl OIllEpalMii HAJ MHOXKECTBAMH,
WJUIIOCTPUPOBATh PE3yibTaThl ONEpaliii U OTHOLICHHUE
BKJIIOYEHUSI MEXKJIy MHOKECTBAMM Ha JUarpaMMmax
Olinepa-BeHHa, 10Ka3bIBaTh PABEHCTBA I MHOXKECTB;

- ONpEeNeNATh U aHAIU3UPOBATh JIOTMYECKYIO CTPYKTYPY
MAaT€MaTHYECKUX IPEMIOKEHUM, IPUMEHATH 3aKOHBI
JIOTHKYU IPU PAaBHOCWIBHBIX NPeoOpa3oBaHUN TeX WU
VHBIX YTBEPKJICHHUI;

- OmpeneNniaTb  CBOWcCTBa  OWMHApPHBIX  OTHOILIEHUH,
BBIICJIATE Cpeld OMHAPHBIX OTHOLICHUH OTHOIIEHUS
SKBUBAJIECHTHOCTH U MOPAIKA;

- OIpeneNnaTh BUJ 3aJJaHHOTO 0TOOpaxeHus (PpyHKIUK);

- ONpeneNaTh CBOWCTBAa OMHAPHBIX ONepaluil Ha JTaHHOM
MHOJKECTBE, Yy3HAaBaTh OCHOBHBbIE anreOpbl (TPyIHIbl,
KOJIbIIa, MOJIs); OMPENENATh UX CBOMCTBA U MPUBOAUTH
IPUMEPbl KOHEUHBIX M OECKOHEUHBIX TIpYII, KOJel,
ToJIei;

- BBIIOJHATH JCHCTBHUS HaJ KOMILJIEKCHBIMHM YHCIAMH
KaK B aireOpanydeckoi, Tak U B TPUTOHOMETPUUECKON
dopme, UJUTFOCTPUPOBATH olepanuu Haj
KOMIUIEKCHBIMM YHCIIAMU T€OMETPUYECKH;

IIOKa3bIBACT BJIAJCHHE:

- HaBbIKaMU MPUMEHEHMS T[IOJIYYEHHbIX 3HAHUH W
YMEHUH B pa3iMYHBIX CHUTyalusix (B Ipejaenax
M3yYEeHHON TEMATUKH Kypca).

[Io wuroram OalIbLHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OayIoB cTyneHTa coctaBisieT ot 87 mo 100

6aJuIoB

1 kypec, 2 cemecTp

YpoBuu chopMHpPOBAHHOCTH
N OcHOBHBIE IPU3HAKHU YPOBHSH
KOMIIeTEeHIHIA.
[Ipu BeIMoONHEHNH 3a1aHU BceX (HOPM KOHTPOJISI CTYACHT
[Toporossiii JIEMOHCTPHUPYET 3HAHUE:

- OCHOBHBIX IIOHATHUH TCOpHUU CUCTCM JIMHEMHBIX




anreOpanvecKux ypaBHEGHUM: PpEIIEHHWE CHUCTEMBI,
COBMeCTHas (HECOBMECTHAas) CUCTEMA, PAaBHOCHUJIbHbBIC
CHUCTEMBI, JJIEMEHTApHBIE MPeoOpa3OBaHMUS CHCTEMBI
JIMHEHHBIX YPAaBHEHUN;

- OCHOBHBIX MOHSITUM TEOPUU MATPHUI] U OIIPEACIIUTEIICH;

- OCHOBHBIX OHSITUM TEOPUU BEKTOPHBIX IIPOCTPAHCTB;

MPOSIBIISIET yMEHHe:

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHUN METOJIOM
MOCJIEIOBATEILHOTI0 UCKITFOUEHNSI HEU3BECTHRIX

- MPOBOJUTH IO 00paslly HCCICNOBAHUE CHCTEMBI
JIMHEMHBIX YypaBHEHUM HA COBMECTHOCTb, BO3MOKHO
JIOMyCKasi TPU 3TOM OIIMOKH HENPHHIUIIAATHHOTO
XapakTepa;

- BBINOJHATH MO OOpa3ly NCHCTBUS HAA MaTpUIAMH,
BBIUUCIIATH PAHT MATPHULIbI, OMPEACIUTENb KBAIPaTHON
MaTpUIIbI;

- HaxomuTh 1o obpasuny PCP omHOpoAHON cHUCTEMBI
JIMHEHHBIX YPABHEHUM;

- ompeneNiaTh 0asuc KOHEYHOMEPHOTO  BEKTOPHOTO
MPOCTPAaHCTBA M KOOPJMHATBI BEKTOpa B JaHHOM
Oasrce;

- HaxoJuTh MO 00pa3ily 00JIacTh 3HAUEHUH, PaHT, SAPO,
nedeKT TMHEHHOTO onepaTopa, COOCTBEHHBIC 3HAUCHUS
U COOCTBEHHBIE BEKTOPHl JIMHEHHOTO OIepaTopa,
BO3MOXKHO JIOITyCKast npu 3TOM OIIOKHU
HEMPUHIIMITHAIBHOTO XapaKTepa;

[lo wroram OaJIBHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OaJIOB CTyJeHTa cocTaBiseT or 60 mo 75

0aioB

bazoBrrit

[Ipu BBINIOJIHEHUY 3a7]aHUM BceX (OpM KOHTPOJIS CTYJAEHT

JEMOHCTPUPYET 3HAHUE:

- OCHOBHBIX TIOHSATHM TEOPUU CHUCTEM JIMHEWHBIX
anreOpandeckuX YpaBHEHHWM: pELIeHHEe CHCTEMBI,
COBMECTHas (HECOBMECTHAsl) CHUCTEMa, PaBHOCUJIbHBIE
CHCTEMBI, >JIEMEHTapHble INPeoOpa30BaHUs CUCTEMBI
JIMHEWHBIX YPaBHEHUH;

- OCHOBHBIX IIOHATHU TEOPUU MATPHUILL U OIIPEIEIUTENEH;

- OCHOBHBIX IIOHATHH TEOPUHU BEKTOPHBIX IIPOCTPAHCTB;

MPOSIBIISICT YMEHHE:

- pewmaTtb CHUCTEMBI JIMHEHMHBIX YPaBHEHHH METOAOM
IIOCJIEIOBATEIIBHOTO  MCKJIFOUYEHHSI  HEU3BECTHBIX,
MaTpUUYHBIM METO/I0M 1 MeTozioM Kpamepa;

- TNpPOBOAUTH  HCCIEAOBAaHUE  CHCTEMBl  JIMHEWHBIX
YPaBHEHU HAa COBMECTHOCTB, BO3MOXKHO JOITyCKas IIpU
3TOM HEKOTOPBIE HETOYHOCTH;

- BBINOJHATH JECUCTBUSA HAJ MaTpPULAMU U BBIYKCIATH
paHT MaTpHIIbI, ONIPEEIUTENb KBaIPATHOW MAaTPHULIBI;

- Haxoguth ®CP o0gHOpPOIHON CHUCTEMBI JMHEWHBIX
YpaBHEHHU;

- ompenenartb 0a3uc KOHEYHOMEPHOTO  BEKTOPHOTO
IIPOCTPAHCTBA W KOOPAMHATBI BEKTOpa B JIAHHOM
basuce;




- HaXOAUTh 00JacTh 3HAYCHHWM, paHT, SApPO, AchEKT
JUHEWHOTO omepaTopa, COOCTBEHHBIE 3HAYCHHS W
cOOCTBEHHBIE  BEKTOpPHI  JIMHEHWHOrO  omeparopa,
BO3MOXKHO  JIONyCKass  NpU  3TOM  HEKOTOpbIE
HETOYHOCTH;

IIOKA3EIBAcT BJIaJleHHE:

- HaBbIKAMU TMPUMCHCHHS IIOJYYCHHBIX 3HAHUUW U
YMEHHIA TPU PEHICHUH THUIIOBBIX aIreOpanvdecKux
3aja4.

[Io wroram OaJILHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHUHTOBBIX OQJIOB CTYJEHTa COCTaBiIsAeT oT 75 mo 87

0ajuIoB

TloBEBIIIEHHBIN

IIpu BbInoNIHEHNM 3aaHUH BCeX (POPM KOHTPOJIS CTYAEHT

JEMOHCTPUPYET 3HAHHUE:

- OCHOB TEOpPUHM CHUCTEM JIMHEHHBIX aure0pandeckux
YPaBHEHUH, METOJOB pEIICHUS CHCTEM, KpPUTEPHUEB
CYIIECTBOBaHMS M €IMHCTBEHHOCTH pelleHus (B
TEPMHUHAX PAHI'OB MATPHUIL U ONPEAETUTENIEH);

- OCHOB TEOPUH MATPULL U ONPEACIUTENCH;

- OCHOB OOmICH TEOpUH BEKTOPHBIX MPOCTPAHCTB U HX
JMHEWHBIX NPeoOpa3oBaHU;

NpOSBIIAECT yMEHHE:

- peuarb CUCTEMBbl JUHEHHBIX YPaBHEHUH pa3IHMYHBIMU
METOJIaMU;

- HCMOJb30BaTh ammapaT MaTpUll M OIpeleNuTesed B
HGO6XOI[I/IMBIX CUTyaluiX;

- yMeHHe  ompenensatb  0a3uc M Pa3MEpPHOCTb
KOHCYHOMCPHOI'O BEKTOPHOI'O MPOCTPAaHCTBA, HAXOAUTH
KOOp/AMHATBl BEKTOPOB B  PA3JIMYHBIX  Oa3ucax
MIPOCTPAHCTBA;

- yYMEHHE HaxOJUTh MAaTPUIly JMHEHHOr0 OTOOpakeHus,
o0jacTb 3HAYEHUH, paHr, sApo, AedeKT JIUHEHHOro
oreparopa, HaXOJUTh COOCTBEHHbIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI JINHEWHOTO OIIEpaTopa;

IIOKa3bIBACT BJIAJCHHE:

- HaBbIKAMU IIPUMEHEHMSA IIOJYYEHHBIX 3HAHUN W
YMEHUI B Ppa3IMYHBIX CUTyauusax (B Ipenenax
U3Yy4EeHHOU TEeMaTHKHU Kypca).

I[Io wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa
PENTHHIOBBIX OalIOB cTyneHTa coctasisieT oT 87 mo 100
6aJuIoB

2 kypc, 3 cemecTp

YpoBuu chopMHUpPOBAHHOCTH
KOMIIeTEHIM.

OcHOBHBIE IPU3HAKHU YPOBHSH

[Toporosslii

[Ipu BeIMONHEHNN 3a1aHU BceX (POPM KOHTPOJISI CTYACHT
JIEMOHCTPHUPYET 3HAHHUE:

[Ipu BeIMONHEHNM 3aaHU BCceX (POPM KOHTPOJIS CTYACHT
JIEMOHCTPHUPYET 3HAHHUE:

- ONpENENICHUH: TIpynma, MNOArpyNNa, HOPMaJIbHBIN




JETUTEINb TPYIIIbI; (haKTOp-TPYIINa;

- ONpENENICHUN: KOJBIIO, MOAKONBI0, HAeaT KOJblla,
(hakTOp-KOJIBIIO;

- ONpeaciIeHUu OCHOBHBIX MOHATHH TEOpUH
MHOI'OYJIEHOB;

MIPOSIBIIICT yMEHHe:

- HaXOOUTh TO O0Opa3Ily MpaBble M JIEBbIE CMEXKHBIC
KJIACChl TPYIIBI IO TOATPYIIE, CTPOUTH (akTop-
TPYIIy, HaxOJWUTh KIJIACChl BBIUETOB IO WAy,
CTpOUTH  (AKTOP-KONBIIO IO HAeaTy, BO3MOXKHO
JOTycKasi TPH 3TOM OIIMOKH HENPUHIHUITHAIBHOTO
Xapakrepa;

- BBINOJHATH NEUCTBUSA HAJ MHOrOWIEHAMH, JCJICHHUE
MHOTO4YJIEHA HAa MHOTOWICH YrOJIKOM, MPUMEHSTH IO
obpasmy anroputM  EBxkimma it HaXOXKACHUS
HauOOJBIIEr0 OOIIEro JACHUTEAS W HAMMEHBIIETO
00111ero KpaTHOTO MHOT'OYJICHOB;

- NpUMEHATH cxemy ['opHepa Uil HaXOKIACHUS 3HAYCHUN
MHOIO4IEHa U BCEX €r0 NMPOM3BOAHBIX IIPHU 33JaHHOM
3HAQYEHUM apryMEeHTa, Uil HaXO0XACHUS KPaTHOCTU
KOpHS;

- HAaxXOOUThb pALMOHAIbHBIE KOPHU MHOIOYIEHA C
LETBIMH KO3 HUIIMCHTAMH,

- npuMeHSTh popmyisl Buera i penienus 3aaay;

[IOKa3bIBACT BJIAJCHHE:

- HAaBbIKAMH IIPUMEHEHHs IIOJYYEHHBIX 3HAaHUU 110
MHOTO4JIEHaM K 3a7ja4yaM IIKOJbHOM MaTeMaTHKH.

[lo wroram OauIbHO-PEHTHUHIOBONl CHUCTEMBI CyMMa

PEUTHHIOBBIX OalIOB CTyAEHTa cocTasiser oT 60 no 75

0a/muIoB

bazoBrIit

[Ipu BBINIOJIHEHUY 3a7]aHUM BceX (GOpPM KOHTPOJI CTYJEHT

JEMOHCTPUPYET 3HAHUE:

- OIpEACIICHUM OCHOBHBIX IIOHATHUH TEOPHUH TPYIIIIL:
Ipylma, MOArPYIIa, IOPANOK JJIEMEHTa TIPYIIIILI,
HOpPMAaJIbHBIN JAETUTENb IPYMIIbI; (pakTOp-TpyIa;

- OIpEACIICHUH OCHOBHBIX IIOHATHM TEOPUH KOJIEL:
KOJIBL10, TOJIKOJIBIIO, MJIeall KOJIbIA, (DaKTOP-KOJIBIIO;

- OIpeAcIIeHuN OCHOBHBIX MTOHATUHI TEOpUHU
MHOI'OUJICHOB;

MPOSIBIISIET YMEHHE:

- HaXOIWUTh IIPaBbIE U JIEBBIE CMEKHBIE KJIACCHI TPYIIIIBI
[0 MOArpYyHIe, CTPOUTH (HaKTOP-TPyHIy, HaXOAUTh
KJIaCChl BBIUETOB MO HJ€ally, CTPOUTH (aKTOP-KOJIbIIO
10 UJeany, BO3MOXKHO JIONYCKass IIPU 3TOM HEKOTOpbIE
HETOYHOCTH;

- BBINOJHATH JIEJIEHUE MHOIOWIEHAa Ha MHOTOWIECH
YrOJIKOM, IIPUMEHATh  anroput™  EBximpga  aos
HaXOXJCHUS HauOOoJbIIero OOIIero JeNuTeds H
HaMMEHBIIEro 00IIero KpaTHOTO MHOTOUYJICHOB;

- TNpUMEHATH cxemy ['opHepa [uIsl HaXOKAEHUS 3HAaYCHHUI
MHOI'O4YICHa U BCEX €r0 IMPOU3BOAHBIX IIPU 33JaHHOM




3HAUYEHUU apryMeHTa, i1 HAXOXKIEHUS KpaTHOCTU
KODHS;

- pemars BOMNPOC O MPUBOAMMOCTH  3aJlaHHOTO
MHOTO4YJIEHA HaJl YKa3aHHBIM I10JIEM;

- HaxoIuTh palHOHAIbHbIE KOPHH MHOTOUYIEHA C
LEJIBIMHA KO3 PHUIUEHTaAMU;

- npuMeHsTh popmyisl Buera nms pemenus 3aaay;

[I0OKa3bIBACT BJIAJCHHE:

- HaBbIKAMH TPUMEHEHHUS TOJY4YEHHBIX 3HAHWHA IO
MHOTO4JIEHaM K 3a7jauaM MIKOJbHOM MaTeMaTHKU.

[Io wroramMm Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OAJJIOB CTYAEHTa COCTaBIsET OT 75 no 87

0asIoB

TloBEBIIIEHHBIN

[Tpu BBITIOIHEHWH 3a7aHMA BceX (GOPM KOHTPOJIS CTYJCHT

JEMOHCTPUPYET 3HAHUE:

- OCHOB TEOpHH TPYIIl U TEOPUHU KOJIELL;

- OCHOB TEOPUM MHOT'OUWIEHOB OT OJHOM U HECKOJbKHX
MEPEMEHHBIX;

MPOSIBIISIET yMEHHE:

- CTpOUTH (PAKTOP-TPYNITY IO HOPMATLHOMY JIETUTENIO U
(haKTOP-KOJIBIIO IO UJIealy;

- TMPUMEHATH Teopemy 00 smuMopdu3Max i TPYII H
JUTSL KOJIeLL;

- pemars anreOpandyecKkue ypaBHEHHS IIEpBOM -
YETBEPTOU CTENEHEN C OJHUM HEU3BECTHBIM;

- mpuMeHsaTh cxemy [opuepa u ¢opmynsr Buera mms
peuieHus 3anay;

- HaxoJWTh pAUUOHAIBHBIE KOPHU MHOTOWICHOB C
HenbIMU  KOO(PUIIMEHTaMd U peliatb BOMPOC O
MPUBOJIMMOCTH MHOTOWIeHOB Haj Z, Q, R, C;

MOKA3bIBACT BJIA/ICHHE:

- HaBbIKAMU TMPUMEHEHHUS TIOJYYEHHBIX 3HAHUU W
YMEHMH B pa3NUYHBIX CHUTyanusx (B mpeaenax
M3yYEHHON TEMATUKH Kypca).

I[lo wuroram OalIbHO-PEHTHHIOBOM CHCTEMBI CyMMa
PENTHHIOBBIX OayIOB cTyneHTa coctasiseT ot 87 mo 100
6au10B

2 Kypc, 4 cemecTp

Kputepun oneHkn KOMIETEHUMH B PAMKAaX TUIOBBIX KOHTPOJIbHBIX 3a1aHUIA:

1. CootBerctBue OoTBeTa (GopmynupoBke Bompoca. CoaepkaTelbHOCTh, INIyOWHA M TOJIHOTA
otBeTa. JlocToBepHOCTH M3naraemoro marepuaia (0-30 6anos).

2. Ilpaxtuueckas HanpasiaeHHOCTH (0-30 GansoB)

w

ApPryMeHTHpOBaHHOCTb, TIOTUYHOCTH (0-20 6asioB).

4. JlocTaTOYHBIM HAYYHO-TEOpEeTHYECKUH ypoBeHb oTBeTa (0-20 6amioBs).

TunoBoe kKoHTpoJbHOE 3a7aHue oleHuBaercs o 100-0anpHOM 1IKaje, KoTopast epeBOAUTCS
B MSTH OaJJIbHYIO IIKAIYy B COOTBETCTBUU C ACMCTBYIOIIUM Ha TeKyluil MOMeHT [lojoxeHuem o



PEUTUHIOBOM CHUCTEME TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTaluu
CTYICHTOB.

Y];)OBHI/I C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ B paMKax JUCHUIIJIUHBI

YpoBHH IMoka3zarenun

IIOPOTOBBIH OTBeT B OCHOBHOM IIpaBWIIbHBIA, HO CXEMaTHYHBIM,
OOHapyXUBAIOLUIUI JIMIIb YMEHHME IIOBEPXHOCTHO U C
OTKJIOHEHUSIMH ~ OT  IOCJIEZOBATEIbHOCTH  W3JIOKEHUS
pPacKpbITh MaTepuall; Hay4YHO-TEOPETUYECKUN YPOBEHb
OTBETAa HE JIOCTATOYEH; HET OO0OOINEHHIl M BHIBOJOB B
MOJTHOM 00beMe, HUMEIOTCS CYIIECTBEHHBIE OIIMOKH B
(GopMyIHPOBKE ONpeAEICHHUHN.

0a30BbIN OtBeT, OOHapyXHMBaeT XOpollee 3HaHWE U IOHMMAaHUE
marepuaa, yMeHHE U3J1arath CBOU MBICITU
MOCJIEIOBATEIbHO M TPaMOTHO. B oTBere MoOXeT OBITH
HEJOCTaTOYHO  IOJHO  pa3BepHyTa  apryMeHTauus,
BO3MOXHBI OTAETBbHBIE 3aTPyAHEHUS B (QOPMYIHUPOBKE
BBIBOJIOB, WJUTIOCTPATUBHBIN Marepual MOXeET OBITh
NPEJCTaBICH HEJOCTAaTOYHO, NPUBOJUMBIC HPUMEPHI HE
TOYHBIE, OT/ICIbHBIC OIIMOKH B ()OPMYIHPOBKE NOHSITHI

MIOBBILLICHHBIN OTBeT uCUEpNBIBAOIIMN, TOYHBIA, NPOSBICHO YMEHHE
II0JIb30BATBCS MAaTEpPUAIOM TEKCTOB [0 MHpPEAMETy s
apryMeHTalld U CaMOCTOSITEJIbHBIX BBIBOJIOB, CBOOOJHOE
BJIAJICHUE COOTBETCTBYIOLEH TEPMUHOJIOTUEH, HABBIKAMHU
aHaJIM3a, YMEHUE U3J1araTh CBOM MBICIHU IIOCIEAOBATEIBHO
C HEOOXOIMMBIMU OOOOIEHUSAMH U BBIBOJAMH, UCIOJB3Ys
TEPMUHBI.

MeToanyecKkue MaTepuajbl, ONPEeaACHAIOIME NPpoueaAypbl OHCHUBAHUSA

Llenpr0 MpOMEXYTOYHOU aTTECTALMKU IO JAHHOW JUCLUIIINHE SIBJIAECTCS OLICHKA YPOBHS
c(OPMUPOBAHHOCTH KOMIIETEHIIMII B pe3yslbTaTe€ YCBOEHUS 3HAHUM, NMPUOOPETEHHS YMEHMUH,
HaBBIKOB U ONBITA EATEILHOCTH B paMKaX OCBOCHHUS AUCIUILTUHBI (MOYJIA).

[Tpouenypa oleHMBaHHS OXBaTbIBa€T OOYYArOIIMXCS, OCBAaWBABIIUX JUCIHUILIMHY
(Monynb) IIponenypa olleHUBaHUS IPOBOJUTCS 110 OKOHYAHUU OCBOEHMSI AUCLUIIUHBI (MOYJIS).
Onenka ypoBHSI cOpPMHUPOBAHHOCTH KOMIIETEHLIMN Ha ATamax uX (OpMHUpPOBAHUS ONpEIeseTcs
Ha OCHOBaHMM COOeCceI0BaHUs, BKIIOYAIOIIMX TEOPETUUYECKNE BOIPOCH! UIIH 33aJaHMs, B KOTOPBIX
oOyyarolemMycsi MpeanIaraloT OCMBICIUTh pPEATbHYI IMPO(hEeCCHOHAIBHO-OPUEHTHPOBAHHYIO
CUTYyallll0, HEOOXOAMMYIO [UI pelleHHs JaHHOH NpoOJeMbl; NMPH 3TOM aKTyalu3upyercs
ONpesieNIeHHbI KOMIUIEKC 3HaHWM, HeOoOXOOUMBIA [UIs pa3pelieHus JaHHOH MpoOIeMBl.
O1eHrBaHUE OTBETOB 00YYAOLINXCS IPOBOJUTCS B COOTBETCTBUH C IPUBEACHHBIMU KPUTEPHSIMU.

Ha ocHoBanuu OTBETOB (OTBETOB HAa TECT, BBIMOJHEHUE MPAKTHUKO-OPHUEHTHPOBAHHOIO
3aJJaHKs) OILICHUBAETCSI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH Ha 3Tanax ux (OpMUPOBAHHS
B paMKax AUCHMIUIMHBI (MOIyJsi), a TaKXKe YpPOBEHb 3HAaHUM, YMEHUMN, HABBIKOB M OIIbITa
NEeATEIbHOCTH, 110 pe3ylbTaTaM BBICTABISAETCSA OLIEHKA. Pe3ynbTaTsl NPOBENCHUS INPOLEAYPHI B
YCTaHOBJIEHHOM MOPSAKE MPOCTABIISIIOTCS MPernojaBaTesieM B 3a4eTHbIE KHIKKH 00y4JaroluXcsi 1
JJIEKTpOHHBIE  Begomoctd. Ilo  pesympraraM  IpOBEACHUS  MIPOLEAYpbl  OLICHWBAHUSA
MIPENOIABATENIEM JIETAETCS BBIBOJ O PE3YJIBTATAX IPOMEKYTOUHOM aTTECTAMU IO TUCLIHTIINHE.



IIpouenypa oueHrnBaHus (3a4€T, SK3aMEHBI) COOTBETCTBYET JECHCTBYIOIMM B BY3€ TEKYILIUM
MIOJIO’KEHUAM, BKJIto4asi [1oy10keHne 0 peHTHHTIOBOM CUCTEME TEKYILErO0 KOHTPOJIS yCIIEBAEMOCTH
U IIPOMEKYTOYHOM aTTECTAlUU CTYIEHTOB.
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