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1. HEJIM 1 3AJAYU JTUCIHTUTTJIMHBI

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

3agauu AUCHMILINHBI:

— (¢opMHUpOBaHKE TIOHATHIHHOTO armaparta aiareOpbl, 3HAHWH U YMEHH, HEOOXOIUMBIX
JUTSL PEIICHUs] TUTIOBBIX aNre0panyecKux 3a1ad,

— (dopMupoBaHue anreOpanvdeckoil KyJIbTypbl, HCOOXOIUMON OyAyIIeMy YUUTEIIO IS
TIIyOOKOTO TOHUMAaHUS TEOPETHUECKUX OCHOB IIKOJIBHOTO Kypca MaTeMaTHKH;

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

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JIMcuuIuinHa OTHOCHTCS K 00s13aTebHON yacTu npodeccronansHoro nukia (b1.0.05.03).
Obnacteio  mpo(eCCHOHAPHONW — JAEATENbHOCTH 0OakalaBpoB, Ha KOTOPYIO OpPHUEHTHUPYET
JTUCIUILTMHA «AJredpay, siBisercs o0pa3oBaHueE.

OcBoeHME  JUCHUIUIMHBI TOTOBUT K  paboTe CcO  CIEAyIOIIHUMH  OObEKTaMH
npodeccroHanbHOM 1eATEeNbHOCTH 0aKalaBpoOB:

— o0yueHue;

— BOCIIMUTAHUE;

— pa3BuTHE;

— 00pa3oBaTeNbHbIE CUCTEMBI.

[TpodwibHON 1A JAHHOW AMCUUIUIMHBL SIBISIETCS TPO(ECCHOHANbHAS NEATEIFHOCTh
OakajgaBpoOB.

Jis  OCBOGHHWS JNUCHMIUIMHBI CTYJACHTHI HWCHOJB3YIOT 3HAHHS, YMEHHS W BHJIBI
NesTeNbHOCTH, CcQOpPMHpPOBAaHHBIE B Tpollecce H3ydyeHUs IMpeaMeTroB «MareMaTukay,
«HpopmaTukay Ha NpeplIyLIEM YPOBHE 00pa30BaHus.

OcBoeHue JaHHOM IUCHHUIUIMHBI SBJISETCS HEOOXOJUMMON OCHOBOM Ui M3y4EeHHUs IO
yu4eOHOMY IUIaHYy CMEXKHBIX C HEI TUCHHMIUIMH: MaTeMaTHYeCKWH aHajln3, TEOMETpPHS;
MOCTETYIOIUX JUCIUIUIMH: TEOPUS YUCEN U YUCIOBbIE CUCTEMBI, TEOPUS PYHKLUH KOMITJIEKCHOTO
MIEPEMEHHOT0, HCTOPUS MaTeMaTHKH, TEOPETHYECKHE OCHOBBI WH(POPMATHUKH, HCCIIECAOBAaHHE
orepanui 1 METOAbl ONTUMU3ALINHU, CUCTEMbI KOMIIBIOTEPHON anreOpshl.

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUS IUCHUIIJINHBI

[Ipouecc u3yuyeHWs  JUCUUIUIMHBI  HampaBlieH Ha  (QOPMHUpPOBAHUE  CIEAYIOLIUX

KomnemeHuuii.

— Cnoco0OeH MPOSKTUPOBATh M PEATU30BLIBATH MMPOIPAMMY OCHOBHOTO M CPEIHETO
o61ero oopazoBaHus B mpeaMeTHO# obmact Maremaruka (ITK-1).
HaumeHoBaHHe U KO HHIHUKATOPOB J0CTHKEHHUS KOMIIeTEHIMIi:

B pesynbpTaTe n3ydeHus AUCIUIUTMHBI 00 YJIarOITUICS JOJIKEH:
3Hamp:

- IIK-1.1: 3HaHWE OCHOBBI METOAMKH MPENOJaBaHMs, OCHOBHBIC MPHHIUIBI JEATEIEHOCTHOTO
MOJIX0/1a, BUABI M NMPHEMbl COBPEMEHHBIX MEJarorn4eckKuX TEXHOJIOTUH B OOJIACTH MaTEeMaTHUKH
(3.1);

- [IK-1.2: 3Hanue paboyeill mporpaMMbl U METOIMKK 00y4YeHHs 1o MaTeMaTuke (3.2);



ymemp:

- [IK-1.3: ymeHue m1aHupoBaTh U MPOBOJANTH YUeOHBIC 3aHATHS TT0 Matematuke (VY.1);

- [IK-1.4: ymeHue WUCHOIB30BaTh METOABI M CPEICTBA IEIArOrH4eCKOro MOHUTOPHUHTA,
MO3BOJISIIOIINE OIEHUTh CTENeHb C(HOPMHPOBAHHOCTU Yy JeTel KauecTB, HEOOXOIUMBIX IS
JabHEUIero 00y4eHHs U pa3BUTUA 110 MareMaTtuke (Y.2);

enaoemy:
- [IK-1.5: Bmagerp dopmamu U MeTOAaMU OOY4YCHHS, B TOM YHCJIEC BBIXOISIIMMHU 33 PaMKHU
y4eOHBIX 3aHSITUN: TMPOCKTHAs IESATEILHOCTh, JTA0OPATOPHBIE SKCIICPUMEHTHI, MPAKTHYCCKHE
3aHsaTus u T.11. (B.1).

4. OFbEM JUCIHUILIUHBI U BUJbl YYEBHOM PABOTHI

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4ETHBIX €IMHMII.

Bun yuebnoii pabotbl Bcero CemecTpsbl

4acoB 1 2 3 4
AyIUTOpHBIE 3aHATHUS (BCEro) 122 26 32 30 34
B Tom uncne:
Jlexrum (J1) 52 10 16 10 16
[Tpaktuyeckue 3ansatus (I13) 70 16 16 20 18
Cemunapsl (C) - - - -
JlabopaTtopusbie padoTsi (JIP) - - - -
CamocrositesibHas padora cryaentoB (CPC) (Bcero) 148 55 40 6 47
B Tom umncne:
[ToaroToBKa K MPAKTUICCKUM 3aHATUSIM 30 10 10 - 10
Komtoksuym 30 10 10 - 10
Teopernueckuii onpoc 30 10 10 - 10
WHnuBuayanbHOE JOMaNIHEe 3aaHue 30 10 10 - 10
Wrorosslii (cemecTpoBbIii) TECT 28 15 - 6 7
[ToxroroBka K ayTUTOPHBIM MIPOBEPOYHBIM - - - - -
(KOHTpOJIbHBIM) paboTam
Bu npomexxyTouHOM aTTecTanuu - OK3. 3au. 3au. JK3.
DK3aMeH 54 27 - - 27
OO61ast Tpy10€MKOCTh B Yacax 324 108 72 36 108
OO01ast TpyI0EMKOCTh B YacaxX B 3aU4€THBIX €MHUIIAX 9 3 2 1 3




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

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
BBICKa3bIBaHUM.

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 H CYIIECTBOBaHUS. 3allUChb MaTEMaTUYECKHX
YTBEpKACHUM B BUAE (HOPMYIT IOTUKH npeanKaToB. OOpaTHas
U [IPOTUBOINOJIO0XKHAs TeopeMbl. HeoOxonumMoe u 1ocTaTtouHoe
ycnoBusl. Buibl KOCBEHHBIX J10KA3aTeNbCTB

Bunapuble OTHOLIEHUS
U 0TOOpaKeHM sl

Bunapubie oTHoleHHs. bBHUHapHBble OTHOLIEHHSI 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.

OTHomenne SKBUBAJEHTHOCTH. OTHOIIIEHHE MOPS/AKA.
OTHOIIEHNE >KBUBAJIEHTHOCTH; KJIACChl SKBUBAJEHTHOCTH U
¢daxTop-mMHO)ecTBO. [loHATHE pa3OueHws; CBSA3b OTHOIICHUS
HKBUBAJIEHTHOCTH, 33JJaHHOTO Ha MHOXECTBE, C pa30HeHueM
TOro MHOXecTBa. OTHONIICHHWE TOPSAKA; YHNOPSAOYECHHBIC
(cTporo, HeCTpOro, YaCTUYHO, JIMHEITHO) MHOKECTBA.
OTtobOpaxeHue (pynxkuus); BH/bI 0TOOpaKEeHUH.
YactuuHoe otobOpakeHue. OtoOpaxenue (pyHKIuA); BUIBI
OTOOpaXeHUI: MHBEKTUBHOE, CIOPBEKTUBHOE U OUMEKTHBHOE
otoOpaxenus. OOpaTHOoe oToOpakeHHe; HEOOXOauMoe U
JIOCTaTOYHOE  yCIIOBUE€  OOpaTUMOCTH  OTOOpPaKEeHHS.
B3auMHOO#HO3HAUHBIE ~ OTOOpaXKEHHWs M MOIIHOCTH
MHOXECTB;  CYETHBIE  MHOJKECTBA. Kommnozurust
OTOOpaXKEHHUIA.

AJreopsl

bunapubie ajnredOpanyeckue onepamnuu. I'pynna.
Hoarpynnma. I'omomop¢pusmbl U H30MOp(HU3MBI I'pyIII.
bunapnubie anreOpanueckue omnepanuy; BHIbI OHMHApPHBIX
onepauuii. IlonsTue anreOpbl, anreOpanyecKol CHUCTEMBI.
['pynna, npuMepsl rpynn; aaIuTUBHAS U MYJIbTUINIMKATUBHAS
dopmbl  3anmcu Tpynn. Ilpocteiimme cBoWCTBA TPYIIIBL.
[Toarpynna; npumepsl NOATPYIIT; KPUTEPUNA TOATPYTIIHL.




Cucrema HATYyPAaJbHbIX quceJl. HMpuHoun
MaTeMaTH4eckoi HHAYKIUU. CHcTeMa HaTypaJIbHBIX YHCEIL;
akcuoMmbl Ileano. IlpuHUMI MareMaTHYECKOM WHIYKIIMH.
Meton MaTeMaTHYECKOU HHIAYKLIUU Kak METO/
JI0OKa3aTesIbCTBA YTBEPKACHUN U €r0 Pa3HOBUIHOCTH.
Kouabuno. Ilpocreiimue cBoiicTBa Kojabua. Koabmo mesbix
yucesa. Konpno; mpumepst kosen. Konplno nenbix 4ucel;
OTHOILIEHUE JIETUMOCTH B KOJIbLIE LIENBIX YUCENI; TEOpeMa O
JiefeHuu ¢ ocTaTtkoM. OTHOLIEHUE CPABHEHUS 110 MOJYJIIO /71 B
KOJIbIIE LEJIBIX YMCEJN; KJIACChl BBIYETOB [0 MOIYJIO 1,
KOJIBIIO KJIACCOB BBIYETOB Zm. [IpocTeiiine cBoiicTBa KoJbLIA.
[ToakoJbLIO TAaHHOTO KOJIbLIA.

Moge. Ilpocreiimme cBoiicTBa mojsi. OnpeaesieHue mos;
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 popme.

Tpuronomerpudeckass ¢opMa KOMILUIEKCHOIO YHCJA.
Tpuronomerpuueckass  gopmMa  KOMIUIEKCHOTO  YHCIA;
YMHOXXCHHE W JIeJICHUE KOMIUIEKCHBIX YHCEN, 3a/JIaHHBIX B
TPUTOHOMETPUYECKOM dopme. ['eomerpuueckas
WHTEpIPETAIHs ONepaluii HaJl KOMIUIEKCHBIMH YHCIIaMHU.
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 €JIMHUIIBIL.

1 kype, 2 cemecTp

Ne | HammenoBaHue Coaepixanue

n/n | pasgena (Mmonxyais)
AUCHUILIMHBI

4. | Apudpmernyeckoe Apujpmerndyeckoe N-MepHOEe BEKTOPHOE MPOCTPAHCTBO.
N-mepHoe  BeKTOpHOe | [ToHsiTHE CHCTEMBI JIMHEHHBIX YPABHEHMIA.
NPOCTPAHCTBO u | Apudmernueckoe N-MEpHOE BEKTOPHOE IMPOCTPAHCTBO.
CHCTEMBbI JuneiinbIx | [lonstue cuctemsl JmHEHHBIX ypaBHeHuW (CJIY) u eé
aJredpanvecKux peuieHus; PaBHOCUJIbHBIE CJIy. OneMeHTapHbIe
YpPaBHeHMit MpeoOpa3oBaHUs CUCTEMBI; OOpPAaTUMOCTh AJIEMEHTapHBIX

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). PaBHOCHIIBHOCTB
npousBoibHON CJIY cucreme, uMeromel CTyneH4YaThlil 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, YCWICHHBIH KpUTEpHUl. DKBHUBAJICHTHBIE
CHUCTEMBI BEKTOPOB.

ba3uc U paHr KoHeuyHO#l cucTeMbl apupMeTHYECKHX 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(pMETHYeCKUX N-MEpPHBIX BEKTOPOB; CBOMCTBA
paHra.

CTpoveuHblii paHr MaTpunbl. BelunciieHue CTPO4e4HOro
paHra MaTpuubl NPpUBeJIeHUEM K CTYIIEHYaTOMY BH]Y.
Crpoueunsblit paHr MaTpULBI. DneMeHTapHbIe
peoOpa3oBaHus  CTPOK  MaTpHIbl;  HEU3MEHSIEMOCTh
CTPOYEYHOTO paHra IpHU DJIEMEHTAPHBIX MPEOOPa30BAHUSIX.
Marpunupsl  CTYNIEHYaToro  BUAQ;  CTPOYEYHBIM  paHr
CTYNIEHYAaTOM MaTpULIbl; BBIUUCIEHUE CTPOYEUHOI'O paHra
MaTpullbl IPUBEICHUEM K CTYIIEHYaTOMY BUY.

PaBeHCTBO  CTPOYEYHOI0 M CTOJ0LOBOIO  PAHIOB
matpuubl. Kpurtepuii coBmectHoctu CJIY. CtonOroBsiii
paHr MaTpUIbl; HEM3MEHSEMOCTb 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. Csi3p MeX1y peleHUus MU HEOTHOPOIHON
U ACCOLIMMPOBAHHOW C HEW OJHOPOJHOM CHUCTEMBI JTUHEUHBIX
YpaBHEHUH.




Marpunbi
omnpeaeJuTeH

Marpuusbl. 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
YMHOXEHUIO €€ Ha HEKOTOPYI 3JIEMEHTAPHYI0 MaTpully.
YcnoBusa obparumoctu matpull. [Ipeacrapnenue odpaTumont
MaTpullbl B BHJIE€ MPOU3BEACHHUS DIIEMEHTapHBIX MAaTpPHII.
Brruucnenne oOpaTHOW wmaTpumbl. MaTpUYHBIE  METO.
pewenus CJIV.

IlepecranoBku. IloacranoBku. I'pynma mnoacTaHOBOK
crenenn n. [loHSATHE TIEPECTAHOBKH U3 71 DIJIEMEHTOB.
NuBepcun B mnepectaHOBKEe. UYETHOCTh IEPECTAaHOBKH.
[ToHsiTME  MOACTAHOBKM  n-HOM  CTENEHH.  YeTHOCTh
noAcTaHoBkU. [IpousBeneHue (KOMITO3MIIMS) TOJCTAHOBOK.
['pynma noactaHOBOK (CHMMETpHUUYECKas TPyIa) CTEIEHH 7.

Omnpeneaurtenb KBaApaTHOW MaTpuubl. BblunciaeHue
onpenesurens. [lonsatue  omnpepenurens  KBaApaTHOU
MAaTpHULIBL. CpoiicTBa  ompeaenuTens. MuHOpel  ®
anrebpanveckue AonoiHeHus. Pasnoxenue onpenenurens mno
3JIEMEHTaM CTPOKHM U crosidna. Beruucienue onpenenutens
KBaJpaTHON MaTPULbL.

Onpenenurteib npousBeacHuss Matpuil. [lonsTie mMuHOpa K-
TOTO Mopsiika MaTpuipl. Teopema o panre matpuubl. Bropoi
croco0 BBIYHCIEHHS oOpaTHoM Marpuibl. Meton Kpamepa
quist pemenus CJIY.

AOcTpaKkTHBIC
BeKTOpPHbIE
NPOCTPAaHCTBA

BekrTopHoe mnpocrpancrBo. Iloampocrpancreo. basuc u

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

Bexkropnoe IIPOCTPAHCTBO; IIPUMEPBI BEKTOPHBIX
MPOCTPAHCTB; MpoCTeNIImne CBOICTBa BEKTOPHBIX
IIPOCTPAHCTB. IMoampocTpaHCTBO; KpUTepui

MOANPOCTPAHCTBA; CyMMa U MpsMas CyMMa MOJIPOCTPaHCTB.
JIuneitnas o6onouka. ba3zuc n pazmMepHOCTh KOHEYHOMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA; CBOMCTBA Pa3MEPHOCTH; MEPEXOL
oT oaHoro Oasuca Kk apyromy. M3zomopdusm BEKTOPHBIX
IIPOCTPAHCTB OJAMHAKOBON Pa3MEPHOCTH.

BekTOpHOE NMPOCTPAHCTBO CO CKAJAPHBIM YMHOMKECHHEM.
EBK/IM10BO BEeKTOpPHOE NPOCTPAHCTBO.

BexkTopHOE€ TPOCTPAHCTBO €O CKAJIAPHBIM YMHOXKECHHEM.

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

EBknunoBo BekTOpHOE IpocTpaHcTBO. Hopma Bekropa.
OpTOHOPMUPOBaHHBIM  0a3UC  €BKIWIOBA MPOCTPAHCTBA.
W3omMoppu3M  eBKIMIOBBIX  MPOCTPAHCTB  OJAMHAKOBOMH
Pa3sMEpHOCTH.




7. | JIuHelHbIe ONEePATOPbI

JIuHeiiHbIe OTOOpakeHHs] W ONEePaTopbl BEKTOPHBIX
NMPOCTPAHCTB. Marpuua JINHEHHOTr 0 omeparopa.
JIluneliHble  OTOOpPaKE€HMsT U ONEpPaToOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3aJaHKE JIMHEHHOTO0 0TOOPAKEHUSI C IOMOIIbIO
o0pa3oB  0a3uCHBIX BEKTOpOB. Marpuua JmHeiHOro
ormepatopa. CBsi3p MEXAY KOOPAMHATHBIMH CTOJIOIIAMU
BEKTOpPOB X U (o(x). CBsi3b MeXIy MaTpHUIlaMU JIMHEHHOTO

oreparopa OTHOCHUTEIBHO pazIU4YHBIX 0a3zucoB; mojaolue
MaTpull.

O0J1acTh 3Ha4YeHHIT U PAHT JMHEHHOro oneparopa. Sapo n
nedekT JIMHEWHOro omeparopa. AJiredpa JHHEHHBIX
oIepaTopoB  BEKTOPHOro  mpocrpaHcrBa.  Oo6sacTth
3HAQYEHWH W paHr JUHEHHOTo orepaTtopa. Aapo u aedext
JAuHENHoro oneparopa. O6paTuMble JUHEIHBIE ONIEPATOPBHI.
Anrebpa JNMHEWHBIX OMEPATOPOB BEKTOPHOTO MPOCTPAHCTBA.
N3omopduszm anredOpbl JUHEWHBIX ONEPaTOPOB M TOJTHOU
MaTpPUYHOM anreopsl.

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

2 Kypc, 3 ceMecTp

Ne ni/m HanmeHnoBanue
pa3aeia (MoayJis) Conepixanue
AUCHHUILINHBI
8. DJIeMeHTbI Teopuu | [Hoayrpynnel. I'pynna moacTraHoBOK Ha MHOKeCTBe
rpynn M. Teopema Koam. [Ilomyrpynmnel.  MoHouzbI.

OO000111eHHBIN 3aKOH aCCOLMATUBHOCTH JJISl MOJYTPYII.
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
n ee cneacreus. Hopmanbnbeii nenurens. Kpurepuit
HOPMAaJIBHOTO JenuTests. Gakrop-rpymnmna.
I'omomopdusmel u usomoppusmsel rpynmn. Teopema 00
snuMoppuzmax A rpynmn. [omomopdusmbel U
uzomMopdusmsl rpyni. SAapo romomoppusma. Teopema 06
snuMopduU3Max AJs TPYIIIL.

ITopsinok 3nemenTa rpynnsl. Hlukandyeckune rpynmsi.
[Topsinok snemeHTa rpymiel, ero ceorcTaa. Lluknnueckue
rpynnsl, Ux onucanue. [ToaArpynmnsl MUKIMYECKUX TPYII.
N3omopdu3m  OECKOHEUHBIX  IUKIMYECKUX  TPYIIII,
U30MOP(PU3M KOHEUHBIX LUKIMYECKUX TPYHI OIHOTO
MOPSIIKA.




JJ1eMeHThbI
KoJIell

TeOpUH

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

dakrTop-koabno. Teopema 00 >mumoppuzmax s
KoJienl. Buasl koJien.

CymMma U HpoOU3BEJIEHUE CMEXHBIX KIJIACCOB KOJbIA IO
uneary. Teopema o ¢akTop-Koibie. Mopdu3mbl KoJjel.
Anpo romomopduszma. Teopema 06 smumopduzMax s
Koien. Buabl koniem: 001acTh 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 1menoctHOCTH. OTHOIIEHWE JEIMMOCTH B
KOJIbLIE MHOTOWICHOB. JlejieHne MHOrowieHa Ha JABYYICH,
teopemMa besy. KopHu MHorounena; HauOosblee
BO3MOYKHOE YHCJIO KOpHEH MHOTroudjieHa Haj 00JacThIO
LENOCTHOCTU. Anrebpandyeckoe ©  (yHKIHMOHAIBHOE
PaBEHCTBO MHOTOWICHOB HaJl OECKOHEYHOH 00JIacThiO
LEJIOCTHOCTH.

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 MHOIOYJIEHBI.
DaKTOPUATBHOCTH KOJbIA MHOTOYJICHOB HA/I MIOJIEM.
[IpuBonviMbIE W HENPUBOAUMMBIC HAJ JaHHBIM IOJIEM
MHOTOWIEHBI. Pa3iokeHne MHOrowieHa B MPOU3BEICHUE
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 HECKOJBKHUX TIepeMeHHbIX Haja mnoneMm. CrerneHb
OJTHOYJICHA. Jlexcukorpadudeckoe YHOPSIAOUYECHUE
OMHOYWIEHOB H €ro cBoiicTBa. Brpicmmii  wiieH
MIPOMU3BEJCHHUS IByX HEHYJIEBBIX MHOTOYJIEHOB.
Cummerpuyeckue MHOrowienbl. OCHOBHAasi TeopemMa 0
CHUMMETPHUYECKHX MHOTOYWIEeHAX. Onpenenenue
CHMMETPUYECKOT0 MHOTOWIeHa. JleMma 0 BBICIIEM 4JICHE
CUMMETPUYECKOro MHoOrowieHa. OCHOBHasg TeopeMa o
CHUMMETPUYECKUX MHOTOWIeHaX. [IpakTuueckuii crmocoo
BBIDQKEHHUSI CUMMETPHUYECKOIO  MHOTOWIEHA  YEPE3
AJIEMEHTAPHBIE CHMMETPUYECKUE.




AJsiredOpanyeckasi 3aMKHYTOCTb MOJISI KOMILJIEKCHBIX
yuces. Jlemma o MHorowieHe 0e3 CBOOOJHOTO YJIEHA.
Jlemma o Bo3pacTanuM MOAyJds MHorowiena. Jlemma
Jamambepa. OcHoBHasi Teopema anreOpbl. PasnmoxkeHue
MHOTOYJI€Ha HaJ I0JIeM 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
MHOTOYJIEHa HaJ TOJieM JEWCTBUTEIbHBIX YHCEN B
MIPOU3BE/ICHUE HENPUBOIUMBIX MHOKHUTEJICH.
MHorouseHbsl HaJ MOJEeM palMoOHaIbHBIX yncen. Llensie u
panMoHaNbHBIE  KOPHH  MHOTOWIEHa C  IENbIMU
KodpdUIIMEeHTaMH. Kpurepuii HENPUBOJUMOCTHU
Oli3eHIuTeiHa.

Pemienue ypaBHeHuii TpeTbeil H YeTBEPTOM CTENEHH.
Pemenne ypaBHEeHMII TpeTheil cremeHH MO (opmyrnam
Kapmano. Pemienne ypaBHEHUI YETBEPTOM CTENEHH
meTosoM Deppapu.

11.

Pacumpenust moJsei

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

AnreOpanyeckuii  HaJx ~ TOJIEeM ~ BJEMEHT M €ro
MHUHUMAJIbHbIU MHOTI'OYJICH, HCIIPUBOAUMOCTD
MUHUMAJIBHOTO MHOTOWIEHA; CTENEHb ajIredpandyeckoro
HaJ TOJIeM dJieMeHTa. TeopeMbl O CTPOEHHH IMPOCTOTO
anreOpandeckoro pacmupernus moyist. OcBoOOXKIEHUE OT
anreOpandyecko HMppalMOHAIBHOCTH B 3HAMEHATese
Ipoowu.

YcaoBue paspeliMMOCTH YPABHEHUH TPeThel CTeneHu
B KBaJpaTHbIX paaukajax. [lonstue paspemmmoctu
YpaBHEHUs B  KBaJpaTHBIX pajuKanax. YCJIOBHE
pa3pelIMMOCTH  YpaBHEHHMM  TpeTbeld  CTENEeHU B
KBaJpPaTHBIX paaukanax. IIpumepsl reomeTpudecKux
3a/1a4y, CBOJAILLMXCSA K ypaBHEHUSM, HEpa3peliMMbIM B
KBaJIPATHBIX paJlKaiax.




5.2. Pa3aeiibl AMCHUILINH U BUABI 3aHATHI

B ToMm unciie B

Ne | HammeHoBaHue pa3aesia JlexiL. IIpakr. HHTepaKTHBHOI CPC Bce-
n/n | AMCUMIIUHBI 3aH. ro
popme (1ac)

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

2. bunapubie OTHOLICHHUS H 4 10 24 25 39
0TOOpAKEHU S

3. Ix3amen - - - - 27
Bcero B 1 cemecrpe: 10 16 4 55 108
B mom yucne 6 JeKIT MPaKT
UHMePaKmusHou ghopme 2 2
Apudmernueckoe N-MepHoe

4. BEKTOPHOE MPOCTPAHCTBO U 4 4 24 10 18
CHCTEMbI JIMHEHHBIX
ajre0panyecKux ypaBHeHHUH

5. MaTpuibl 4 onpeaeTuTe I 4 4 - 10 18

6. AOCTpPaKTHBIE BEKTOPHbIE 4 4 ) 10 18
MPOCTPAHCTBA

7. JluHeitHbIe onepaTopbl 4 4 - 10 18
3auem - - - - -
Bcero Bo 2 cemecrpe: 16 16 2 40 72
B mom uucne 6 JEKI MPaKT.
UHMepaKmusHou ghopme 2 0

8. DJiIeMEeHTbI TEOPUH IPynn 6 10 - 2 18

9. DJIeMeHThI TeOPUH KOJIeL 4 10 29 4 18
3auem i} - - - -
Bcero B 3 cemecTpe: 10 20 2 6 36
B mom yucne 6 unmepaxmuenoti JeKIT MPaKT.
dopme 0 2

10. | Muorounens: 8 8 - 27 43

11. Pacumpenust nmoJsei 8 10 - 20 38
Ikzamen ) ) - ) 27
Bcero B 4 cemectpe: 16 18 - 47 108
B mom uucne 6 unmepaxmugroi JEKII MPAKT.
Gopme - -
IK3amenbl B ) ) ) ) 54
Bcero: 52 70 48 148 | 324

B ToM umciie, HCTIO/Ib30BAHUE HHTEPAKTHBHBIX (hopM, JEKI MPAKT.

TEXHOJIOT UM 24 24




Jleknuu

Ne
n/n

HaumenoBanue

pasnena

(MOyJIs1) TM CIIUTLJIMHbI

Conepxanue

Jlekuuu

— 1 kypc, 1 cemectp

9J1eMeHTBI TCOPUH MHOKECTB

H JIOTUKH

Bricka3piBaHusl; JIOTHYeCKHE ONepauuM Hajg
BbICKa3bIBaHUSIMH.  [loHATHME  BBICKAa3bIBaHUS;
JIOTUYECKHE  OlEpalru  HaJ  BBICKA3bIBAHHUSIMU.
dopMyiibl JIOTUKU  BBICKA3bIBaHWil;  TaOJIMIIBI
WUCTUHHOCTH; PaBHOCHIIbHBIC ()OPMYIIBI; OCHOBHBIE
PAaBHOCUJIbHOCTH JIOTKU BBICKA3bIBAaHUM.

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

Ipennkarsbl. KBanrtopsl. 3anuceh
MaTeMaTHYeCKHX YTBep:KAeHUil B Buae Gopmya
JOruku mpeaukaroB. [Ipeaukatsl. Onepanuu Haj
HpeauKaTaMy. KBanTOpBHI oOuIHOCTH 5
CYIIECTBOBAHMUS. 3anuch MaTeMaTHYeCKHX
YTBEPXKIEHUH B BUAE (HOPMYI JIOTUKHA TPEIUKATOB.
ObparHas u MIPOTUBOMOJIOKHAS TEOPEMBI.
HeoOxonumoe u nocrarouyHoe yciaoBus. Bumbl
KOCBEHHBIX JIOKa3aTeIbCTB

BI/IHale)Ie OTHOIICHUSA u

0TOOpaKEeHU S

Bunapubie oTHomenusi. buHapHble OTHOIIEHMS
HAa MHOXKecTBe M MX CcBoiicTBa. buHapHble
OTHOILIEHUS;  00JIACTh  OMNpeNeNeHus,  00JIacTh
3Ha4eHUuH OMHApHBIX OoTHOLIEHUH. CriocoObI 3aJaHUs
OMHApHBIX OTHOLIEHWH; rpad u rpapuk OMHAPHBIX
oTHomeHuH. OTHOlLIeHWe, OOpaTHOE JaHHOMY.
OTHOIIIEHUS! HA MHOXKECTBE U MX CBOMCTBA.

OTHomieHHe  JKBHBAJIeHTHOCTH. OTHoIEeHHe
nopsiaika. OTHOIIIEHWE SKBUBAJIEHTHOCTH; KJIACcChI
HKBUBAJIEHTHOCTH M (paKkTOp-MHOKecTBO. [loHsATHe
p336I/IeHI/I5[; CBA3b OTHOIICHUA JSKBHUBAJICHTHOCTH,
3aJJaHHOTO HAa MHOXXECTBE, C pa30HEeHHEeM 3TOTo
MHOkecTBa. OTHOILIEHUE TOPSI/IKA; YIOPSA0YEHHbIE
(cTporo, HECTPOTO, YACTUYHO, TUHEITHO) MHOXKECTBA.

Orto0paxenue (pyHKums); BHIABI 0TOOpaKEHHIA.
Yactuynoe otoOpakenue. Orobpaxenue (PpyHKINA);
BUJIbI OTOOPAKCHUI: THBEKTHBHOE, CIOPBEKTUBHOE U
OouexkTuBHOE 0TOOpakeHus. OOpaTHOE OTOOpaXKEHHE,
HE0OXOUMOE U JIOCTaTOYHOE YCIOBHE 00paTUMOCTH
oToOpaxeHus. B3aMMHOOTHO3HAYHBIE OTOOpaXKEHUS
W MOIIHOCTH MHOXECTB, CUYETHBICE MHOXKECTBA.
Komnosurms oroOpakeHui.




Anredpsl

bunapublie anaredOpamyeckue omepanuu. I'pynma.
Hoarpynna. bunapusie anreGpandeckue oneparuy;
Bubl OuHapHbIx onepanuidl. IlonsTne anreOpsl,
anreOpanyeckor cucteMsl. [ pyma, mpumMepsl rpymir;
aJIUTUBHAS U MYJbTUIUIMKATHUBHAs (OPMBI 3aIIUCH
rpymi. [Ipocreimme cBoiicTBa rpynmsl. Iloarpymnmna;
IIPUMEPHI OATPYII; KPUTEPUI IOATPYIIIIHL.

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.

Kouabuo. IIpocreiimme cBoiictBa Koybua. Koabuo
neabix yucea. Konpno; npumepsl konen. Konbio
LENbIX YHCEN; OTHOLIEHUE JAEIUMOCTH B KOJbLE
LEJIbIX YHUCEN; TeopeMa O JEJIEHHH C OCTAaTKOM.
OTHollleHHE CpaBHEHHUS IO MOIYJIK 7 B KOJIbLE
LEJIbIX YHUCEN; KJIAcChl BBIYETOB IO MOIYIIO M,
KOJIBIIO KJIACCOB BbIUETOB Zm. [IpocTeiimue cBoiicTBa
KoJbLa. [1oaAKOIbLIO JaHHOTO KOJbIIA.

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

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

Tpuronomerpudeckass ¢opmMa KOMILUIEKCHOIO
ymcaa. Tpuronomerpuueckas GopmMa KOMIJIEKCHOTO
4KCIIa; YMHOXKEHHE U JEJIEHUE KOMIUIEKCHBIX YHCEll,
3aJJaHHBIX B TpUroHomeTrpuueckoil popme. Dopmyrna
Myaspa. ['eomeTprueckas HHTepIpeTanus onepanui
YMHOXEHUS M  JeJIeHUs HaJd  KOMIUJIEKCHBIMU
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 IUIOCKOCTH.
KopHn w3 eguHunpl; CBOWMCTBA KOpHEM N-HOM
CTETEHU U3 €JAMHUIIBI; IEPBOOOPA3HbIE KOPHHU N-HOM
CTENIeHH U3 €TUHUIIBL.




Jlexknum — 1 kypc, 2 cemecTp

Apudmernyeckoe N-MepHoOe
BEKTOPHOE IIPOCTPAHCTBO H
CHCTEeMbI JIMHEHHBbIX
ajredOpanyecKux ypaBHeHUil

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

Apudmernueckoe N-MepHoe BEKTOPHOE
npoctpanctBo. Ilonstue  cucTteMbl  JTUHEHHBIX
ypaBHenuir (CJIY) u e€ peuieHus; paBHOCUIIbHBIE
CJIY. DnemeHTapHble NPeoOpa3oBaHUS CHCTEMBI;
0o0paTUMOCTh  3JIEMEHTApHBIX  NpeoOpa3oBaHuUi;
PaBHOCUJIBHOCTb ~ JAHHOM  CHUCTEMBl  JIMHEWHBIX
ypaBHenud u CJIY, mnoiydeHHOM u3 MJaHHOW B
pe3ynbTaTe LENOYKH 3JIEMEHTaPHBIX
IpeoOpa30BaHUH.

Pemienne CJIY wMeToaoM IHocJaeI0BaATEJILHOIO
HCKJIIOUEeHHUs Heu3BeCTHBIX (MeToaoM ["aycca).
Pemenne CJIY MeTOogoM  MOCIEAOBATEIBHOTO
WCKIIIOYCHHUS] Heu3BeCTHhIX (MeTomom [aycca).
PaBHocunibHOCTE  mipomsBoibHOM  CJIY  cucreme,
uMewIe  cryneHyateld  BuA.  MccnenoBanue
CUCTEMbl  JIMHEWHBIX  YpaBHEHUHM MO  BUAY
crynenyaron CJIY, mnomydyeHHON u3 JaHHOM B
pe3ynbTaTe LETIOYKHU 3J€MEHTaPHBIX
npeoOpazoBanuii. OpHopoansie CJIY; cBoiicTBa
peuienuii ognopoaHout CJIY.

JIuHeilHAs1 3aBHCUMOCTh M  HE3aBUCHUMOCTH
cucTeMbl apupMeTHYeCKUX N-MEPHBIX BEKTOPOB.
JluneliHas 3aBUCUMOCTh M HE3aBHCHUMOCTh CHCTEMBI
apu(MeTUYECKHX N-MEPHBIX BEKTOPOB; CBOWCTBA
JIMHEHMHOMN 3aBUCHMOCTH u HE3aBUCHUMOCTH;
KpDUTEpUN JIMHEHHOM 3aBUCUMOCTH, YCUJICHHBIN
KpUTepuil. JKBUBAJICHTHBIE CHCTEMbI BEKTOPOB.

baszuc U paHr KOHEYHOM CHCTEMbI
apumMeTHYeCKHUX N-MEpPHBIX BEKTOPOB. basuc
KOHEYHON CHCTeMBbl apU(PMETHUYECKHX N-MEPHBIX
BEKTOPOB; TeOpeMa O CYIIeCTBOBaHUMU Oa3uca
KOHEYHON CHCTeMBbl apU(PMETHYECKHX N-MEpPHBIX
BEKTOPOB. Panr KOHEYHOM CHCTEMBI
apuMeTHUeCKUX N-MEpPHBIX BEKTOPOB; CBOWCTBA
paHra.

Crpouyeunblii paHr marpuubl. Berumciaenmne
CTPOYEYHOI'0 PaHra MaTpHMUbl NPHBEICHUEM K
CTYNIEHYATOMY BHJY.

CTpodeuHBIi  paHr  MaTpUIbl.  DJIEMEHTapHBIE
npeoOpa3oBaHusl CTPOK MAaTPHIIbl; HEU3MEHSIEMOCTb
CTPOYEYHOTO paHra pu 3JIEMEHTAPHBIX
npeoOpa3oBaHusAX. MarpHlbl CTYIEHYaToOro BHA,
CTPOYECUYHBIN paHr CTYIIEHYaTON MaTpHUIIBI;
BBIYMCIICHUE  CTPOYEYHOIO  paHra  MaTpULbI
IIPUBEJICHUEM K CTYIIEHYaTOMY BH]TY.




PaBeHCTBO CTPOYE€YHOr0 M CTOJOIOBOr0 PAHIOB
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). Ompnoponusie CJIY; (ynmnameHTambHast
cucrema pemieHuit ogHopoaHon CJIIY. CBsa3p Mexay
pPEIICHUSIMA HEOJJHOPOJHOM U acCOIMUPOBAHHON C
HEW OJTHOPOJHON CUCTEMBbI JTMHEUHBIX YPABHEHHUIA.

MaTpuubl 4 onpeaeTuTe N

Martpuusl. Onepanun Hax marpunamu. [lonstue
MaTpulbl; YacTHble BUJbI Marpul. Onepauuu Hajg
MaTpUllaMy; CBOMCTBA OIEpALIMH HaJl MATpPULIAMHU.
TpaHClOHMpOBaHME MaTpULl; CBOWCTBA ONEpPaLUU
TPaHCIOHUPOBAHUS.

OoOpatumble mMaTpunbl. Bbruucienue o0paTHOM
maTpuubl. MaTtpuunbiii meton pemenuss CJIY.
OOpaTtumMble MaTpulbl. DJIEMEHTapHbIE MAaTPHIIb;
BUJbl  3J€MEHTapHbIXx  Marpull.  CBOOMMOCTH
3JIEMEHTApHBIX ~ NpeoOpa3oBaHUN  MaTpUIBl K
YMHOXEHUIO €€ Ha HEKOTOPYI0 3JIEMEHTapHYIO
MaTpHLy. Ycnosus 00paTUMOCTH MaTpHLL.
[IpeacraBnenne o0OpaTUMOW MaTpUIlBl B BHJC
IIPOU3BENICHUS IEMEHTAapHbIX MaTpull. Beruncienue
oOpaTHOM MaTpuibl. MaTpUYHbBII METOJ peLIeHUs
CJIV.

IlepecTranoBKH. IMoacranoBkM. I'pynna
NMOACTAHOBOK cTenmeHu n. [loHsATHME mepecTaHOBKHU
U3 n DIEMEHTOB. [HBepcMM B INEpECTaHOBKE.
YerHocTh mepecTaHOBKU. [IoHsATHME MOICTAaHOBKHU 7-
HOH CTEIICHHU. YetHOCTh IIOJICTAHOBKH.
[TpousBeneHue (KOMIO3MUIMA) MOACTaHOBOK. ['pynmna
MIO0JICTAHOBOK (CHMMETpHUYECKas TpyMIa) CTENEeHH 7.

Omnpeneanrens KBAa/IpaTHOM MaTpHUIbI.
Boruucienne omnpexeanTeNs. ITonsatue
ompenenuTens KBaApaTHOW Marpuilkl. CBolcTBa
ompenenurensd.  MuHOpsl W anredbpanueckue
JonosHeHus.  Pasnoxkenue  omnpenenurens 1o
JJIEeMEHTaM  CTPOKM M crosibina. Beruncnenue
OIpeIeaUTENs KBaIPaTHON MaTpHILIBIL.

Onpenenurens mnpousBeneHuss Marpui. I[lonsaTue
MuHOpa K-toro mopsiaka marpuibl. Teopema o paHre
MaTpullsl. BTopoil crmoco® BbuuCIeHHs 0OpaTHOI
matpuiel. Merox Kpamepa ms pemenns CJIY.

AOCTpaKTHBIE BEKTOpPHbIE
NPOCTPAHCTBA

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




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

N3omoppuzm BEKTOPHBIX NPOCTPAHCTB.
H3omMophu3M BEKTOPHBIX MPOCTPAHCTB OJAMHAKOBOMN
pa3MEepHOCTH.

BekTopHOe  MPOCTPAHCTBO €O  CKAJSIPHBIM

YMHOKEHHEM.

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

JOIOJIHEHMEC K IIOAIIPOCTPAHCTBY.

EBxianaoBo BEKTOPHO€ IIPOCTPAHCTBO. EBknaumoBo

BEKTOpHOE  mpocTpaHcTBo.  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
o(x). CBa3p MeXmy MaTpUIAMH JIMHEHHOTO

oreparopa OTHOCHUTEJIBHO pa3HYHBIX 0a3HCOB;
mogo01e MaTpuil.

Ob6J1acTh 3HAYEHHIi M PAHT JIMHEHHOT 0 onepaTopa.
SAnpo m nedekT JMHEHHOro omeparopa. Ajredpa
JIMHEHHbIX onepaTopos BEKTOPHOI0
npocrpancrBa. QOOnactb 3HAYEHUH W paHT
JUHEHHOro omepaTtopa. Snpo u nedeKT JMHEHHOTro
oneparopa. OOpaTuMbIe JIMHEHHBIE OTIEPATOPHI.
Anrebpa  JNHMHEHHBIX  ONEPATOPOB  BEKTOPHOT'O
npoctpancTBa. M3omopdusm anredOpbl JTUHEHHBIX
OIIepaToOpOB U MOJHON MAaTPUYHON aJIreOpBhl..

CoOcTBeHHBIC BEKTOPBI H COOCTBEHHbIC 3HAYCHHUS
JuneiiHoro omepartopa. CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAa4YeHHs 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 Koimau. 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. Hopmajabubiii  aenuresns. Dakrop-
rpynna. OTHOLIEHUE CPAaBHEHUS 110 IOATPYIIIIE U €ro
cBoiicTBa. IIpaBble W JIEBBIE CMEXHBIE KJIACCHI.
Teopema Jlarpanxa u ee cineactsusi. HopmanbHbIN
nenurenb.  Kpurepuili  HOPMajabHOTO — JIEJIUTENISA.
dakTop-rpymnmna.

I'omomoppusmer u  u3oMoppu3Mbl  rpymi.
Teopema 00 >3numopdusmax s TpPYyNIL
['omoMoppu3aMel ¥ u3oMOppu3Mbl  rpyni. Sapo
romoMopdusma. Teopema 00 smuMopdusMax mJis

TPyIHIL.

Hopsinoxk 3gementa rpynnbl. Hukianyeckue
rpynnbl. [Topsiok 31eMeHTa rpymniibl, ero CBOWCTBA.
[uximdeckue Tpynmbl, ux onucanue. [loarpynmsr
UKIMYeCKUX rpyni. M3omopdusm OecKOHEUHBIX
OUKJIMYECKUX  TPYNI; HM30MOPGU3M  KOHEUHBIX
MUKIMYECKUX TPYII OJHOTO MOPSIKA.

DJIeMeHTbI TEOPUH KOJIel]

Hneannl konbua. CpaBHeHHsI U KJIACChl BHIYETOB
no uaeanay. OnpeaeneHue uaeana Koiabla, MPUMEPHI
uzeanoB; kpurepuil uneana. Cymma U nepeceueHue
uncamoB. OTHOIIEHWUE CpaBHCHHS 1O WACANy B
KOJIbIIe M ero cBoictBa. OmpenencHUe W CBOHCTBA
KJIACCOB BBIYETOB TIO HJCAITY.

dakTop-koab1o. Teopema 00 3numMoppuzmax ais
KoJien. Buasbl kouten.

CymMma ¥ mpou3BeEHHUE CMEKHBIX KIACCOB KOIbIA
o uzaeany. Teopema o (akrop-koibie. Mophusmsl
koneun. Sapo  romomopdusma. Teopema 00
snumopdu3Max aiis Kojeu. Buabl konen: ob6iacTh
LIEJIOCTHOCTH, KOJIBLIO TJIaBHBIX UJIealoB,
(dakTopHaIbHbIE U €BKJINI0BbI KOJIBIIA.

Jlekuum — 2 Kypc, 4 cemecTp

Muoro4jieHsl

KoJ1b110 MHOT04/ICHOB OT OJHOI NMepeMeHHON HaJ
00J1aCTBI0 LIEJIOCTHOCTH.

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

JejileHue MHOIO4JIeHAa HA ABY4YJIeH, TeopeMa besy.
JleneHne MHOrowjieHa Ha JABYWIEH, Teopema besy.
Cxema T'opuepa. Kopuu mHOrounena; Haubosnbliee
BO3MOXKHOE YHCJIIO KOpHEH MHOTrouwleHa Haj
0o0nacTpi0  NENOCTHOCTH.  AnreOpanueckoe U
(GYHKIIMOHAJIBbHOE PABEHCTBO MHOTOYJICHOB  Haj
0eCKOHEYHON 00J1aCThIO IIETOCTHOCTH.

KoJb11o MHOT04JIEHOB Ha/I MOJIEM.

Konpio MHoOrowienoB Haja mnojeM. Teopema o
neneHuu ¢ octaTkoM. HamnOonpIimii oOmuii 4eIuTeb
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
MHOTO4YJI€CHOB Ha/1 I10JI€EM.

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

MHOI'OYJICHBI. Paznoxenue MHOIo4JicHa 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 IIepeMeHHbIX. {DaKTOpUaIbHOCTb
KOJIbIIAa MHOTOWIEHOB OT HECKOJIBKHMX IEPEMEHHBIX
HaJ IOJIEM. Crenenb OJHOYJICHA.
Jlekcukorpagpuyeckoe yrnopsgo4eHue OJHOUIEHOB U
€ro CBOWCTBAa. BpICIIMI 4€H NPOU3BENCHMS IBYX
HEHYJIEBbIX MHOIOYJICHOB.

Cummerpuyeckue  MHOrowienol.  OcHoBHasi
TeopeMa 0 CHMMETPHYECKMX MHOI0OYJeHaXx.
OnpeneneHue  CUMMETPUYECKOIO  MHOTIOWIEHA.
JlemMa 0 BBICIIEM WIEHE CHMMETPUYECKOTO
MHorouseHa. OCHOBHasi TeopeMa 0 CUMMETPHYECKHUX
MHorowieHax. IIpakTuueckuil crnoco® BbIpakeHUs
CUMMETPUYECKOTO MHOIOUIEHA YEPE3 AJIEMEHTapHbIE
CUMMETPHYECKHE.

Auredpanyeckast 3aMKHYTOCTh oJIst
KOMILIeKCHBIX 4Mceld. Jlemma o MHorousnene 6e3
cBoOOAHOrO wieHa. Jlemma o Bo3pacTaHUU MOAYJS
MHorousneHa. Jlemma Jlanambepa. OcHoBHas Teopema
anreOpel. PaznokeHue MHOrousjeHa Haja IOJEM
KOMIUIEKCHBIX YMCEJN B MPOU3BEICHUE JIMHEUHBIX
MHOxuTenel. ®opmynsl 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
HEMPUBOJAUMBIX MHOXKHTEJIEH. MHOrowieHsl Hal
ojaeM pPalMOHAIBHBIX quCen. Llenrie 5
palMOHAIIbHBIE KOPHM MHOTOWIEHAa C  IEJIBIMU
kodd¢unmentamu.  Kputepuii  HEmpUBOIMMOCTH
OH3eHIITeHA.

Pemienne ypaBHeHHMil TpeTbeH W 4YeTBEPTOM
CTENEeHH.

Pemenue ypaBHeHu#l TpeTbell cTenenu no hopmynam
Kapnano. Pemienne ypaBHeHUN 4eTBEPTOM CTENEHU
MeronoM Peppapu.

Pacumpenus moJieit

Ctpoenue MPOCTOro aJredpanveckoro
paciipeHus moJisl.

AnreOpandeckuii Haj TOJIEeM JJEMEHT U €ro
MUHHMAJIbHBIH MHOTOYJICH; HETIPUBOJAUMOCTb
MHHHAMAJIbHOTO MHOTOYJICHA, CTETIeHb




aIreOpanyeckoro Haj MoJjieM 3JIeMeHTa. TeopeMbl O
CTPOCHUHU TIPOCTOTO aNreOpandecKoro pacuIupeHUs
OJIs1.

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

YcioBue pa3pemiuMOCTH YpPaBHEHHMH TpeTbeil
CTelleHd B KBaJApaTHbIX paaukajax. I[lonsarue
pa3pemruMocTH ypaBHEHUS B KBaJIpaTHbBIX
pagukanax. YCIOBUE pPa3pelIMMOCTH ypaBHEHUH
TpeTbeil CTeMmeHH B  KBaJpaTHBIX  paJuKaax.
IIpuMepsl TEOMETPUYECKHUX 3a7ad, CBOMSIIMXCA K
YpaBHEHUSM, HEpa3pelIuMbIM B  KBaJpaTHBIX
pajuKaiax.

HpaKaneCKne 3aHATUA

Ne
n/n

HaunumenoBanue pas3zaena
(MoayJis1) M CHUILINHbBI

Conep:xkanue

IIpakTnueckue 3ansaTus — 1 kypc, 1 cemectp

DJ1eMeHTBI TCOPUH MHOKECTB
H JIOTUKH

Bricka3pIBaHUS;
BBICKQ3bIBAaHHUSIMH.

JJOTUYCCKUC ornecpanruu Hazg

MHosxecTBo. Onepanyy HajJi MHOKECTBAMH.

ITpenukarsl. KBaHTOpBI. 3amuch MaTeMaTHYECKHX
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 (pyHKUHA);
Kommnoszuius oToopaxeHui.

BUJIBI  OTOOpPaKEHUI.

KonTponbnas paborta Ne 1

Aaredpsbl

bunaphsble anreOpandeckue onepauuu. I pynmsl

Cucrema HATypalbHbIX qyuces. [TpunaMn
MaTeMaTUYECKON MHIYKIIMU

Komena. Kompno mensix uwmcen. Iloms.  Iloamone;

paclinpCHUC 1101

Anrebpanueckass M TpUTOHOMETpUYEcKas (OpPMBI
KOMILJIEKCHOTO qucia. Onepauun 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 3ansaTus — 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
MCKJIFOUYCHHS] HEM3BECTHHIX (MeTO10M ["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 MaTpHIlbl MPUBEICHUEM K
CTYNEHYaTOMY BHU]LY

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

Kontponbnas pabora No 3

Matpuusbl 4 onpeaeTuTe

Matpuisl. Onepanuu HaJy MaTpUIIaMU

Bbruncnenue oOpaTHOM MaTpulbl € [TOMOUIbIO
AJIEMEHTApHBIX MTpeoOpa3oBaHuii. MaTpUYHBIA METO
pewenus CJIY

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

Bbruucnenne o0o0paTHOM MaTpuubl C  [OMOUIBIO
IIpUCcOeIMHEHHOW MaTpuubl. Mertox Kpamepa s
pemenus: CJIY

AOCTpaKTHBIE BEKTOpPHbIE
NMPOCTPAHCTBA

BekropHoe mnpoctpaHcTtBo. bazuc u pasMepHOCTbH
KOHEYHOMEPHOT'0 BEKTOPHOT'O IPOCTPAHCTBA

M30MOpdH3M BEKTOPHBIX POCTPAHCTB

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

EBknumoBo BEKTOPHOE MPOCTPAHCTBO.
OpTOHOPMUPOBAHHBII 6a3zuc €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

KontposbHast pabora Ne 4

IIpakTHyeckue 3aHITHS — 2 KYPC, 3 ceMecTp

DJIeMeHTBI TEOPHH TPy

[Tonyrpynmel. MoHounsl. ['pynma moACTaHOBOK Ha
MHokecTBe M. Teopema Kanu.

OTHollleHHEe CpaBHEHUS MO0 TMOATPYIIE U €ro
cBorictBa. Hopmanbusiii genurens. Pakrop-rpymnmna

["omoMophu3MBI U 130MOP(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-Koablo

Mopdusmsl KoJell.

IIpakTHyeckue 3ansaTus — 2 Kypc, 4 cemectp

MHuorou4jieHsl

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




JleneHne MHorowieHa Ha JBy4lIeH, Teopema besy.
KopHu MHOrOUNIEHA

Teopema 0 JedeHMM C OCTaTKOM B  KOJIbLIE
MHOTOWIEHOB Hax 1mojieM. HanOonpiuid oOImui
JIJINTEh MHOTOWIEHOB; aJlropuT™M EBKina
[IpuBoaMMBIE 1 HENPUBOAUMBIE HAJl JAHHBIM I0JIEM
MHOT'OUJICHBI. ®opmainbHast IIPOU3BOHAS
MHorowieHa. Kparasle KOpHU MHOTOWIEHA
Cummerpuueckue  MHorowieHsl.  [IpakTtuueckuit
Croco0 BBIpAXEHUSI CUMMETPUYECKOTO MHOTOYJIeHA
yepes3 AIEMEHTApHbIE CUMMETPUYECKUE

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

MHorouseHsl OT 0JIHOM NepeMeHHON Haj moyieM R
MHorowieHsl HaJ| IOJIEM PallMOHAJIBHBIX YHACET
Pemenne ypaBHEHUN TPEThEe U YETBEPTOM CTENIEHU

AnreOpaniuecKuii HaJ TOJIEM DJJIEMEHT U €ro
MHUHUMAaJIbHBIN MHOT'OYJICH. OCBO60)KI{CHI/IC oT
Pacmmpenus noJiei anredpandeckoil MPpPalMoOHATBFHOCTA B 3HAMEHATENe
Jpoowu.

AnreOpanuecKue U TPAHCIICHJICHTHBIC YHCIIA

6. JABOPATOPHBIN IPAKTUKYM

JlabopaTopHbIil MPaKTUKYM 1O anredpe yueOHbIM IUIAHOM He MPEAYCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekt (paboTa) no anreOpe yueOHbIM IIJIAHOM HE MPEAyCMOTPEH

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

a) OCHOBHAas JiuTeparypa:

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

2. Ilnenepman, JI.b. COopHUK 3amauy mo anredbpe W Teopuu uucen. [Tekcr]: yueOHOe
nocobue. 3-e¢ uzn., crep./ JL.b. Illuenepman. - CII6.: U3narensctBo «Jlanby, 2018.-

224c.



0) 10NOJIHUTEIbHAA JIUTEPATYPa;

3. Kocmpuxun, A.Y. Benenne B anreOpy. Y.2. Jluneiinas anreOpa. [Tekcr]: yueOHHMK
st By30B / A.W. KoctpukuH. - M.: ®usmatiut, 2001.-272c¢.

4. Kocmpuxun, A.Y. Beenenue B anreopy. Yacts 1. OcHoBbl anredpsl. [Tekct]: yueOHUK
st By30B. / A.W. KoctpukuH. 2-¢ u3a. ucnp.- M.: ®duszmatiur, 2004.-272c.

5. Kprukos, HU. Kproukosa, B.B. Coopuuk 3amanuii mo amrebpe. [Tekcr]: yueOHOE
nocobue asa By3os/ H. U. Kproukos, B. B. KproukoBa. — M.: Akagemust, 2007. — 192 c.

6. O6mas anredbpa, B 2-x 1. T. l.[Tekcr]: yue6Hoe mocobue/ O.B. MenbHUKOB,
B.H. Pemecnennukos u np.; pex. JI. A. Ckopusakos. — M.: Hayka: ®uzmatiut,1990. —
592 c.

7. Yynuna, E.Y. Beenenue B anreOpy. [Tekcr]: yueOHO-METOIUYECKOE IMMOCOOHE IS
crynentoB By30B / E.M. Uynwmnua; Aunraiickas roc. akagemus ooOp-s mM. B. M.

Myxmmua. — buiick: ®I'5OY BIIO «AI'AO», 2011. - 72 c.

B) IpOrpaMMHoe ofecrneyeHue:

1. PaGora Ha KOMITBIOTEPE MPOBOAMTCS C HCIOJIL30BAaHUEM JIUIICH3MOHHBIX BEPCUU
ornepanuonnoi cucremsl Microsoft Windows XP Prof.

2. Inst paGoThl B OMOIMOTEKE MCIOIB3YeTCs OOIIEBY30BCKOE JIMIICH3UOHHOE MPOTPAMMHOE
obecrieuenne «Mpbuc-64», B coctaBe koroporo Bxomiar APM «Karamoruzatop», APM
«Yuratens», APM «A amunuctparop», APM «Komrmiekraropy», Web-Upouc (CZ39.50)

3. Jluuensuonnas nporpamma AVII (IlaxTel) — KOMIUIEKC «DIEKTPOHHBIE BEIOMOCTH»

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

1. HarmonaneHslii g posoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. YHuBepcuteTckas Oubnuoreka oH-naiiH. Pexxum pocrtyna [http://www.biblioclub.ru/]. 0)
uHTEepHET-pecypcsl 1. http://www.4p.ru 2. http://marketing.com.ru

Il) Hepeqeﬂb y‘leﬁHO-MeTOIlI/I‘IeCKOFO o0ecreueHHus JJis1 CAMOCTOATEIbHOM paﬁoTbl
oﬁyqamumxca Mo AMCHHUIIJINHE:

1. Opranuzanus camMOCTOSITENIbHOM pabOThl CTYACHTOB B YUPEXKIECHHUU BBICHIET0 0Opa30BaHUA

[Texct]: meroguueckue pexomengauuu / Coct.E.b. Many3una, E.O. Hopuna; Anraiickas roc.
Axanemus o0p-g uM. B.M. lllykmuna. — buiick: ®I'bOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

HaumMeHnoBanue moMeIieHui U1s MPOBEACHHUS BCEX BUIOB y4EOHOMU ESITENLHOCTH, IPETyCMOTPEHHOM Anpec (MecCTomoI0XKeHHE)

y4eOHBIM IUIAaHOM, B TOM YHCIE IMOMEIICHHUsS Ui CaMOCTOSTENbHON pabOThl, ¢ yKa3aHHEM IepedHs | ITOMEIICHUH IS MPOBEICHHS

OCHOBHOTO 000pY/I0BaHHS, y4eOHO-HATIISAHBIX ITOCOOHIA M HCIIONB3yEMOT0 TIPOrPaMMHOTO 00€CTIeUeHH s BCEX BHUIOB Yy4YEOHOH JesTeIbHOCTH
TIpeyCMOTPEHHON

y4eOHBIM  IUTaHoM (B cliiydae
peanu3ayy 00pa3oBaTeNbHON
MporpamMMbl B CETEBOH  (opme
JIOTIOJTHUTEITEHO YKa3bIBaeTCs
HaUMCHOBAaHWE  OpraHM3allMH, C
KOTOPOH 3aKJIIOUEH JIOTOBOP)

Ayn. 106 Yuebnas usnueckas nabopaTopus Poccuiickas ®Denepamus, 659300 r.




VuebHast ayauTopus Jid IIPpOBCACHUSA 3aHATUH  JICKIIMOHHOT'O THIIA, 3aHATHI CEMHUHAPCKOIro THIIA,
KypcOBOrO MPOCKTUPOBAHUs (BBINOJIHEHHS KYPCOBBIX pa0oOT), TPYNIOBBIX W HMHIMBUIYaJbHBIX
KOHCyJ'ILTaLIHﬁ, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOf/‘I arTecTanun

CrenuanusupoBanHas MeOenb. TexHuueckue cpencrsa OOY4eHMs: KOMIIbIOTEpPbl, OOOPYJOBaHMS IS
(hU3UKH, HATMYKE MOJKIIFOUSHHUS K ceTH VIHTepHeT.

Microsoft WindowsXP Ne nunensuun 44039700, Microsoft Office - 2010 Ne nuuensuu 49379849
Hepelteub JUYEHIUOHHO20 NPOcPAMMHO20 obecneuenus. Pexeusumol noz)m@epofct)alomezo ()OKy,vzeHma
Koncynemanum Ilnioc JJocosop Ne26 om 30.12.20222 OO0 «FOpkomny

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

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A Borland
Developer Studio 2006 Professional AcademicEdition (cemesasn éepcun JKusas mamemamuxa 5.0
JKueas ¢uzuka

Jlozo Mupwi: Beposimnocmu

Bupmyanvnvie nabopamopuu:  Onexmpuuecmeo u macwemusm, Onmuxa u 6oamvl, Mexanuxa u
Dnekmpodunamura

JKueas cmamucmurxa SKU: BDBO006WWXX004, cuem NeAA 38643-00 om 26 aszycma 2008 000
"Kuponan Jluyensuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne 201998310, Ne
20199835, Ne 20199838, Ne 201998312, Ne 20199839

Anmusupyc Kacnepckozo Cybauyenszuonnwiii 0oeosop CIL[-00001380om 01.03.2023 Jluyenzua Ne
26FE-230306-093724-9-35565(370)

CIIO no JMUIEH3MOHHBIM COIJIAIEHHAM B CBOOOAHOM PACHPOCTPAHEHHH, B TOM 4HCIEe MO
GNUGeneralPublicLicense u amamoram: 2 T'HC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense uau anamor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mwau amagor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop Tectos, LibreOffice

Buiick, yn. Coserckas, 9, y4eOHbIH
xopmyc 3

Ayn. 126 YueOHas pusudeckas aboparopus

YyeOHast ayauTopus Ui TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOrO THIIA,
KYpCOBOIO IPOEKTHPOBAHUS (BBINOJIHEHUS KypPCOBBIX pPabOT), TPYNNOBBIX M  WHAMBHIYaJbHBIX
KOHCyHLTaLIMﬁ, TEKYILIETO KOHTPOJIA U HpOMe)KyTO‘{HOﬁ aTTeCTauu

CrenuanusupoBanHas MeOenb. TexHUYecKHe cpejcTBa OOy4YEeHUs: CTAllMOHAPHBIA KOMIIBIOTED, LIKOJIBHOE
(usndeckoe 060pyIOBaHKE, HATHYINE TOIKIIOUCHHS K ceTi HTepHeT.

Ilepeuens nuyen3uoHHO20 NPpoepammnozo obecneuenus. Pexeusumuvl noomeepoicoarowezo 0okymenma
Microsoft WindowsXP Ne nuuensun 44039700, Microsoft Office - 2010 Ne imnensun 49379849
Anmusupyc Kacnepckozo Cybauyenzuonnwiii 0oeosop CIL[-00001380om 01.03.2023 Jluyenzua Ne
26FE-230306-093724-9-35565(370)

CIIO mo JMUIEH3HOHHBIM COIJIAIEHHSAM B CBOOOJHOM pacnmpoCTpPaHEHUHM, B TOM 4HCJIE IO
GNUGeneralPublicLicense u amamoram: 2 T'HC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense nau ananor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mim amaaor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop Tectos, LibreOffice

Poccuiickass ®enpeparus, 659300 1.
Buiick, yn. Coserckas, 9, yueOHbIi
Kopmyc 3

Ayn. 133 KoMnbroTepHslii kiiace

VYuebnast aymuTopusi I8 TPOBEACHUS] 3aHATHI JIEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA,
KypCOBOTO  MPOEKTUPOBAHUs (BBIMONHEHHS KYPCOBBIX pabOT), TPYNIOBBIX W  HMHIMUBHIYATbHBIX
KOHCYJIbTAallMH, TEKYIIETO KOHTPOJISI U IPOMEXKYTOUHON aTTecTalliu

CrenuanusupoBanHas MeOenb. TeXHHYECKHe CpeAcTBa OOYYEHHS: KOMIBIOTEPHI, HOYTOYKH, Haludue
MOAKITIOUEHuUs K ceTn VHTepHer.

Ilepeuens nuyen3uonnozo npozpammnozo obecneuenus. Pexeusumul noomeepoicoaiowezo 0oKymeHma

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

Kaace VR: KonTpakT Ne 19/2 — DA o1 18.11.2019

Movavi Video Editor Academic Edition 2020 JIuyensuonnsiit 002060p Ha ucnoaviosanue
npozpammnozo ovecnevenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnsiii 002060p na ucnonb3osanue npozpammmnozo obecnevenus om
26.02.20212

Anmusupyc Kacnepckozo Cybauyenzuonnsiti dozcoeop CIL-00001380om 01.03.2023 Jluyenzua Ne
26FE-230306-093724-9-35565(370)

CYB/ Pen baser Jlannsix Cormamenne Ne 441/11-21V or 30.11.21r. OOO «Pex Codr»

AKT npuema nepenayu npas 06.12.2021r.

Cornamenure o konduaeHuuaapHocT Ned40/11-21K

Iporpammastii ipoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codt»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenure o kKoHduaeHIHaapHocTH Ned40/11-21K

CIIO no JIHMIeH3HOHHBIM COTJIAINEHHSIM B CBOOOJAHOM PACNpPOCTPaHEHHH, B TOM 4YHCJe IO
GNUGeneralPublicLicense u amamgoram: 2 'MC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense wau anagor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mau amasor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [lensep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexaktop TectoB, LibreOffice

Poccuiickass ®enpeparms, 659300 1.
Buiick, yn. Coserckas, 9, y4eOHbII
Kopmyc 3

Ayn. 154-167

Poccuiickast  ®enepauns, 659333,




TexHONApK YHUBEPCATIBHBIX NEIarOrHYECKUX KOMIICTEHIIMIT

KowmmiekT yueOHol Mebemnu, GumaapT.

Texuuueckue cpeacTsa: ATOMHBIC CHEKTPBI 1By IEKTpOHHBIX cucteM He, Hg,

Kamepa Ui TPHHOTYJISIPHBIX MUKPOCKOIIOB,

KOMIUIEKT IS IPOBEJICHUS SKCIIEPUMEHTOB I10 JTy4€BOI ANAarHOCTHKE M BU3yalIM3alHH,
IIPOrpaMMHO-aNIapaTHBIA KOMILUIEKC TONOTPa(pUIecKOro N3ydeH s CTPOSHHUsI OpraHn3Ma 4elnoBeKa,
pecypcHblit HabOp aHanM3a MaTepHaoB I HPOBEACHHS SKCIICPUMEHTOB IIO Jy4EBOW AMArHOCTHKE M
BU3yalIM3allid, pECYpCHbIi HA0Op pPEHTTEHOCTPYKTYPHbIH aHalIW3 MaTepualioB JUIl IPOBEICHUS
JKCIICPHMEHTOB IO JIy4eBOH JHATHOCTHKE M BU3yalM3alliH, ChEMHas PEHITeHOBCKas TpyOka Mo tube,
cbEMHAs pEHTreHOBCKas TpyOka W tube, TPHHOKYISIpHBIA MHKpockon st mnpenopaBateis 1000x,
MPEAMETHBIN CTOJMK, IUIaH-aXxpoMaTHyeckas "OeckoHeuHas onTuka", 1adopaTopHblii HA0Op IO 'eHETHKE 1
MaTepHansl , TpHC-OopaTHbIl Oydep s odiekTpodopesa, MHIIEM BHPTYalbHOH —PpEalbHOCTH
npodeccronanpibiii HTC Vive Cosmos, 1uieM BUPTyalnbHOW peansHocTH npodeccronanbubii HTC Vive
Focus Plus, ouku nononnenHoit peaasHocti Epson, kamepa 360 npodeccronanbhas Insta360 Pro, xamepa
360 moburensckas Insta360 One, cTaroHapHSBIH HepcoOHANBHBIN KoMmbioTep Parus 2021, HHTepaKTHBHBINA
KOMIUIEKC C BBIYMCIIUTEIBHBIM OJIOKOM ¥ MOOHJIBHBIM KPCITICHUEM.

Tlepeuens nuyensuonnozo npospammuozo obecneyenus. Pexgusumel noomeepicoaroujeco OOKyMeHma
VHTepaKTUBHEIH KOMIUIEKC C BHIYMCIHTEIbHBIM 0JI0KOM U MOOMIBHEIM KpernenueM 110 Ikar
Notebook

Konrpakr 29-0A ot 12.11.21 OO0 «Pyducniamukcy»

IIporpaMMHO-anIapaTHeIil KOMILIEKC TOIOrpadgudeckoro u3y4eHus crpoenus opraunsma 110 3datlas
Kontpakt 12-DA ot 18.10.21 OO0 «Hay4Hble mpoGOpsI U CHCTEMBD»

OGopynoBaHue JUIsl IPOBEJCHUS BKCICPUMEHTOB [0 JIy4e€BOW JMAarHOCTHKE U  BU3yalld3alln
(perTreHorpadus)

Konrpakt 13-DA ot 18.10.21 OO0 «HayuHble 1poOOpBI U CUCTEMBIY

Ipodeccuonansupie ontudeckue npudopst [10 TouP Cam

KonTtpakt 14-DA ot 18.10.21 OOO «Hay4uHbIe TpoOOpEI U CHCTEMBD»

Vuebno-nemoncTpamontoe obopynosanue (I{udposas maboparopus mo ¢usuke [10 Releon Lite 3.63)
Konrpakt 15-DA ot 18.10.21 OO0 «Hayunble npoOOpsI U CUCTEMbI

«VR» - 0bopynoBaHue

KonTtpakt 22-DA ot 28.10.2021 UIT Ky3pmenxko [lennc ErenseBud

AnTuBupyc Kacnepekoro Cyo6miuensuonnsiit goroop CI[-000013800t 01.03.2023 JIunensust Ne 26FE-
230306-093724-9-35565(370)

CIIO no JIHUEH3MOHHBIM COTIJAIIEHHUSAM B CBOOOJHOM pAacCHpPOCTPAHEHHH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u anmamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

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

Ayn. 1-102

KabuHer 1u1s npoBeieHUs 3aHATUI TEXHOJIOTMUECKOM HAIIPaBIEHHOCTH

KowmrutekT yuebHOM Mebemnn.

TexHnuyeckue CpeACTBa: HMHTEPAKTHBHBIM KOMIUIEKC C BBIYUCIMTENBHBIM OJIOKOM U MOOHJIBHBIM
KperieHHueM, HOYTOYKH, 0Opa3oBaTelIbHbI KOHCTPYKTOP C KOMILUIEKTOM [aT4UKOB, 0Opa30oBaTeIbHBII
HaboOp IO MeXaHWKEe, MEXaTPOHHKE M POOOTOTeXHHKEe (6 KOMIUIEKTOB), 0Opa3oBaTeNbHBIH HAabOp MO
3NIEKTPOHHKE, HIEKTPOMEXaHUKE H MHKPOIPOLIECCOPHOH TEXHHKE, 00pa30BaTeNbHbINH HA0OD MUI1 H3YydeHHUs
MHOTOKOMIIOHCHTHBIX POOOTOTEXHHYECKHX CHCTEM M MAaHMITYSIIHOHHBIX POOOTOB, KOMIUICKT JUIS
H3YYCHUs OINEPAI[HOHHBIX CHCTEM DPEalbHOTO BPEMEHH M CHCTEM YIIPABICHHS aBTOHOMHBIX MOOMIBHBIX
POGOTOB, YETHIPEXOCEBOH y4eOHBIIl POOOT-MAHUITYIISATOP C MOIYJIBHBIMA CMCHHBIMH HAaCaJKaMH, KOMIIICKT
moneif M COPEBHOBATENIBHBIX JJIEMEHTOB, O00PA30BaTEIbHBII MOIYIb [UIS YIJIYONCHHOrO WH3Yy4YCHHUS
MeXaHHKH, MexaTpoHHKH U CAY, mabGopaTtopust HCClIeNOBaHHS OKPYKAIOIIEH Cpelsl, albTepHAaTHBHBIX
HCTOYHHKOB 3HEPIUM, MAaTEPUAlOB M WHKEHEPHBIX KOHCTPYKILHI, aBTOHOMHBIH POOOT MaHHITYISTOp C
KOJIECCAaMH ~ BCEHANpPABJIEHHOTO  JIBW)KEHMS, 0a30BbIi  poOOTOTEXHMYECKUl  HaOOp,  pecypcHBIi
poboToTexHIMYecKni Habop, JATUHK IBETAa 6a30BOTO POOOTOTEXHHIECKOT0 HaboOpa, yIbTPa3ByKOBOH JaTuHK
06a30BOro poOOTOTEXHUYECKOro Habopa, 3apsaHOE YCTPOMCTBO, 0Opa3oBaTeNbHBIH HAOOP MO W3Y4YEHHIO
TEXHOJIOTHIl PEBEPCUBHOTO WHXHHHMPHHTA, OOpa3oBaTeNbHbIH HA0Op 10 M3YYCHHIO aUIMTHBHBIX
TEXHOJOTHH M OBICTPOrO INPOTOTHIIMPOBAHUS, CTAHOK JIA3¢PHOH PE3KH C YHCIOBBIM IIPOTPAMMHBIM
YIIpaBJICHUEM U CHCTEeMO (QMIbTpaLiN BO3IyXa.

Tlepeuens nuyen3uonHo20 npospammHozo obecneyenus. Pexeusumor noomeepowcoarouezo 0OKymenma

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

Microsoft Office - 2019 (kopoGounas Bepcusi) JloroBop noxepreoBanus ot 06.05.2022

Lndpossie madoparopuu 1o $pusuke, xumuu, 6uonorun 110 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA ot 30.11.21 OOO «KoHcranTa»

Ob6opynoBanue TexHonoruaeckoro npodmwis (Podotsr, 3d ckauep, 3d npurrep) Konrpakr 7-3A ot 23.09.21
00O «KoHcTaHTa»

VuyebHo-nccneioBarebckue Tabopartopuu OnocurHanoB U Heiiporexuosoruii [10 BiTronies Studio 5.1.10
Kontpakt 5-0A ot 23.09.21 OO0 «CrenkomIiexkT

I{uchpoBIe MEKPOCKOIIB

1O TouP Cam KonTtpaxt 4-DA ot 20.09.21 WIT Bebep Onbra CepreeHa

MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIBHBIM O0J0KOM U MOOUIbHEIM Kperenuem 10 Ikar
Notebook Konrpakr 29-2A ot 12.11.21 OO0 «Py/lucrmkc»

ITAK NITRINO KonTtpaxt Ne55-DA or 30.11.2021 OOO «Tapyc ITiroc»

Cranok nasepHoit pe3ku ¢ UIIY wu cucremoit ¢unbTpanuu Bo3ayxa (OONauyHBIA — PEXUM
www,gweikecloud.com) Kontpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas CHOHPb»

AntuBupyc Kacnepckoro Cy6nmiensuonnsiid gorosop CI[-000013800t 01.03.2023 JInuensust Ne 26FE-
230306-093724-9-35565(370)

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

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




10. METOAUYECKHUE PEKOMEHJALIMH 110 OPTAHU3AIINA
N3YYEHUSA INCHUIIVINHBI

10.1. METOAUYECKHUE PEKOMEHJALIMU IIO0 OPTAHU3ALIMU U3YUEHUS
TUCIATLITAHGI JJIs TPEMTOABATEJEN

N3yuenue kypca anreOpsl SBISETCS YaCThIO TEOPETUUECKOU U MPAKTHUECKOM MOArOTOBKU
OyIylIero y4uTelnss MaTeMaTUKH. 3aaud Kypca aireOpbl Ha pa3HBIX dTalax e¢ W3Y4YCHHsS, MPH
W3YYCHUH DPA3JIMYHBIX MOJAYJEW U pa3[elioB MOTYT BapbHpOBAThCsS, HO BCE OHU TaK WM MHA4Ye
CBSI3aHBI C OCBOCHHEM CTYJIEHTaMH IMOHSATUHHOTO arlrapara ainreopsl.

CornacHo mporpamMme IUCHUIUIHHBI, TPEXCEMECTPOBBIA Kypc anreOpsl paszieneH Ha 9
pa3aenoB, Kax/blil U3 KOTOPBIX PELIAET ONPEEICHHbIE 3a/1a4H.

Bo mepBoM cemecTpe CTYISHTHl M3Y4aroT 3 pasfena, MpeAcTaBISIOIUX CBOEOOpazHOe
«BBeICHUE» B Kypc anreOpol. B pazmenax «DmeMeHThl TE€OpUM MHOXECTB M MaTeMaTH4YEeCKOU
noruku» U «OTHOeHUs. OTOOpaKeHUs» SIBHO BBIJICJICHBI MHOTHE BOMPOCHI, UMEIOIINE BAXKHOE
o0IeMaTeMaTHIecKoe 3HaYCHHUE.

[IpenogaBatens Ha JEKIUSAX W MPAKTUYECKUX 3aHATHUSIX B Hayalle CeMecTpa IOJDKEH
yIeIUTh 0co0oe BHUMaHHE (OPMHUPOBAHHIO TAaKUX IOHSATUH, KaK MHOECTBO, OHHAapHOE
OTHOIICHHE, oToOpaxeHwe ((yHKIHUs). be3 sICHOrO MOHUMAHHWS WX CYIIHOCTH HEBO3MOYKHO
CO3HaTeNbHOE, INIyOOKO€ YCBOEHHE OCHOB MaTemaTuueckodl Teopuu. [nst gopmupoBanus y
CTYJICHTOB YCTOMYMBOI'O HAaBbIKA MOATOTOBKH HE TOJBKO K MPAKTUYECKUM 3aHATUSAM, HO U K
JEKIUSAM, C LEJbI0 aKTyalu3aluy 3HAHWM, BCE 3aHATUA CJIEAyeT HAauMHATh C TEOPETHUYECKUX
ONpPOCOB MO mpomieaneMy marepuany. Ilo mepBelM ABYM paszjienaM HEOOXOAWMO IPOBECTU
ayJIMTOPHYIO KOHTPOJIbHYIO PabOTy W KOJUIOKBHYM, MPOBEPSIONINNA YCBOCHHE TEOPETHUUECKOTO
MaTepuana.

3HAKOMCTBO BO BTOPOM CEMECTpE C MOHATHAMH alireOpandeckoil omnepamuu, anreopsl,
anredpanvecKkoil CUCTEMBI, U UX OCHOBHBIX BUIOB (TPYIII, KOJIEII, MOJeH, YIOPSIOYSHHBIX MOJIEH )
HEOOXOIMMO Ul HENpPEepbIBHOTO JIMHEHHOrO0 MOCTPOEHUs Bcero kypca anredpbl. I[loatomy
TEPMHUHOJIOTHYECKHI OINpPOC MO OCHOBHBIM MOHATHUSM 3TOro paszziena ods3ateneH. [lo stomy
pazzeny MoKeT ObITh MpoBeaeHa 00 O/IHa KOHTPOJbHAs paboTa, MO0 ee MOKHO pa3JeliuTh Ha
2 caMOCTOSITENBHBIX Pa0OThI, B 3aBUCHMOCTH OT YPOBHSI MOATOTOBKH rpynmbl. MTOroBwiii Tect
BKJTFOYAET 3aJIaHUsI TIO0 BCEM OCHOBHBIM JIMIAKTHYECKUM €IMHHIIAM, HEOOXOMMBIM IS OCBOCHHMSI
B 3 ceMecTpe.

B TpeTrhem cemecTpe CTYACHTHI U3Y4alOT 4 pa3fena, 00beAMHEHHBLY OOIUM Ha3BaHUEM —

«IMHeWHas anredpay. IIpuknanHol XapakTep 3THX pPa3lesioB NMPEeIbsSBIsIeT CBOM TpeOOBaHMS K



dbopMaM  KOHTposisi dTOro ceMectpa. MHauBHayalbHble JOMAaIIHUE 3aJaHUsl  3/€Ch
MPEANOYTUTENbHEE ayTUTOPHBIX KOHTPOJBHBIX pabOT, TaK Kak HANpaBIEHBI, TPEXIE BCEro, Ha
(bopmupoBaHKEe HEOOXOAUMBIX IPAKTUYECKUX HABBHIKOB. OHM TOJHKHBI BKIIOUYATh OCHOBHBIE THIIBI
3aMannii 1Mo 4erbipeM pazaenam. M3 Nel - «Apudmerndeckoe N-MEpHOE BEKTOPHOE
MPOCTPAHCTBO M CHUCTEMBI JIMHEHWHBIX anreOpandeckux ypaBHeHHi»; MJ[3 Ne2 — «Marpunsl u
ompenenurenny; MJI3 Ne3 — «AOcCTpakTHBIE BEKTOpHBIE MPOCTPAHCTBa» U «JIuHeiHbIe
OIIEpaTOPhbI».

B 4erBepTOM cemecTpe TEOPETUYECKUN MaTepuan 2 paslenoB «IJIEMEHTbl TEOPUHU
rpynmn» U «3JIeMEHTbl TEOPUHU KOJIEI» UTPaeT BaXKHYIO poJib B (POPMUPOBAHUU MPEACTABICHUN
CTYJCHTOB O COBPEMEHHOH anredpe U B (pOPMHUPOBAHUHU alreOpandecKkodl KyabTyphl OyIyIIero
yuutenss maremaTukd. Ilo oOoumM pasmenam mpeanosiaraeTcsi MPOBECTH KOJUIOKBHYMBI H
KOHTPOJIbHBIE PA0OTHI.

OCHOBBI TEOPHH MHOTOYJICHOB OT OJHOM M HECKOJIBKHX TEPEMEHHBIX, HM3Yy4aeMbIC B
TPEThEM CEMECTpE, MO0 CPABHEHUIO C JAPYTUMH pa3aeiamMu aireOpbl, B OOJbIICH Mepe pemraroT
BOXHYIO 33J1a4y MPOoPeCCHOHATBHON HAMPaBICHHOCTH 00ydeHus anreOpe. /[Ba HHIMBUYaTbHBIX
JOMAaITHUX 3aJJaHus BKJIIOYAlOT OCHOBHBIE TUIIBI 33JJaHU, BBHITIOJHEHHE KOTOPHIX HANpaBlIEHO Ha
(dbopMUpOBaHNE YMEHUI IPUMEHSTH MMOJTYYSHHbIE 3HAHUS MPU PEUICHUH MPAKTHYECKUX 3ajad.

CryneHT, ciaBlIuil YCHEIIHO KOJUIOKBUYMBI 10 MEPBLIM JBYM paszjeiiaM 3-ro ceMecTpa U
OTYUTABIIMNCA MO O00EHM KOHTPOJIbHBIM paboTaM, MOXKET ObITh OCBOOOXKJIEH Ha SK3aMEHE OT

IEpBOTO BOIIpOCa ouiera.

10.2 METOANYECKHUE PEKOMEH/JAIIUU 110 OPTTAHU3ALIUU U3YUYEHUSA
JAACHUIIJINHBI JJIAA CTYAEHTOB

OO6mmas TpyA0eMKOCTh AUCHUILINHBI, B COOTBETCTBHH C YU4€OHBIM ILIAHOM, COCTABIISIET
9 3ayeTHBIX EAMHUII M BKIIOYAET Y4eOHOE BpeMs, OTBEIEHHOE Ha JIEeKIHOHHBIE,
NPaKTHYEeCKHUE 3aHATUS U CAMOCTOSITEJIbHYIO padoTy CTy/CHTA.

TemaTuka JEKIIMOHHBIX W MPAKTUYECKUX 3aHATUM OXBATHIBACT BCE paslielibl yueOHOU
JUCLMIUIMHBI U OPUEHTHPOBAHA HA BBIIIOJHEHHE €€ Lele M 3aJady B COOTBETCTBUU C
TpeOOBaHUSAMU K pe3yIbTaTaM OCBOCHUS JUCITUILINHBL.

Ha j1eKumoHHBIX 3aHATHAX PEKOMEHJIYETCS BHUMATEIIBHO CIIyIIaTh MPENojaBaTes,
KOHCIIEKTUPOBATh MaTepHall JIEKIIMH, NPUHUMATh Y4YacTHE B WHTEPAKTHBHBIX (opmax,
HCIOJIb3YEMBIX IPENOJAaBaTEIEM Ha JIEKIMU, 3aJaBaTh BONPOCHl M AKTUBHO OTBEYaTh Ha
MOCTaBIIEHHBIE BOMPOCHL. [Ipu MOATOTOBKE K JEKIIUKA HEOOXOIMMO MPOpadoTaTh COACpKAHHE

NpEAbIAYIINX J'ICKIII/IfI, IMOATOTOBUTE BOITPOCHI. ITocme JICKOWHW TAaKXKC CICAYCT POUUTATDh CBOH



KOHCIIEKT, O3HAKOMUTHCSA C BapUaHTaMH H3JIOKEHUS JaHHON TeMbl B YUeOHUKaX U YUEOHBIX
HOCOGI/I}IX, " CCJIM BO3HUKAIOT BOIIPOCHI, TO MOXHO C HUMHU 06paTI/ITLC$I K OpCroaBaTCIIto.

[lenp mNpakTHYeCKHX 3aHATHH - OCMBICICHHE CTYJICHTAMH TEOPETUYECKOTO
MaTepuasa, H3JI0)KEHHOTO Ha JIeKUUsAX, (OpMHUpOBaHHE YMEHHMsI HCIIOJIb30BAaTh €ro IpH
pElIeHNH MPAaKTUYECKUX 3aJlad B M3y4aeMoil 00JlacTH, pa3BUTHE HABBIKOB CAMOCTOSITEIBHOM
paboThl, yMeHuUs paboTaTh ¢ y4eOHOU JIUTEPATYPOH.

HOIIFOTOBKa K MMPAKTUYCCKOMY 3aHATUIO BKJIHOYACT BBITIOJTHCHUEC SaﬂaHI/If/’I
IpernojaBaTelisi M0 TeMe MPEIbIIYIIEro 3aHsATUs, a TaKKe MOJITOTOBKY K 3aHSTHUIO [0 HOBOM
TeME€ — CaMOCTOATEIbHOE W3YYCHHE MaTepHalioB JIEKIIMOHHOTO Kypca, HMCTOYHUKOB
00s13aTeNTLHOM U JOTOJIHUTEIBHOMN JINTEPATYPHI.

CamocrosiTe/ibHasi padoTa sBJISIETCS HEOTHEMJIEMOU YacThio yueOHOTO Mporecca. OHa
3allaHUPOBaHA M CTPYKTypUpOBaHAa TaKUM 00pa3oM, 4YTOOBI CTYOEHT MpPH MOATOTOBKE K
3aHATUSIM HauOolee 3PpGEeKTUBHO OCBaMBall TEOPETHUECKUM MaTepHall U MOJMydal CUCTEMHBIE
3HAHU I10 KypCy.

PykoBOICTBO CcaMOCTOSITENILHON pabOTOl CTYACHTOB CO CTOPOHBI IPEIOJaBATEIs
3aKJII0YaeTCsl B OKa3aHWM MOMOUIM TMpH IUIAHUPOBAaHMM pabOThl MO M3YyYEHHUIO Kypca, B
pa3bsACHEHUH BOIMPOCOB, BOZHUKAIOIIUX Y CTYACHTOB MpPU WM3YYCHHUU OTIEIBHBIX TEM Kypca,
OpU TOATOTOBKE K pPa3NUYHBIM (opMaM KOHTPOJS, 3alUIaHUPOBAHHBIM —IPOrPaMMOM
JUCHUTIINHBI.

[Tpu BBIMONHEHWH WHAMBUAYaNbHOro momamrHero 3amanus (MJI3) cmemxyer oOpatuth
BHHUMaHUE Ha CIIEAYIONME MOMEHTHI: BapUaHT 3aJaHusl AJs KaXJA0ro CTYIACHTa OMpeensieTcs
€ro HOMCPOM B CIIMCKE T'PYHIIbI; 3aJaHHUEC BLIIIOJIHACTCA B OTI[CJ'II)HOI\/'I TETpaau C HOI[pO6HBIM
OIMMMCAHUCM XOJa PCHICHUA MW CCBhIIIKAMU Ha COOTBGTCTBYIOHII/Iﬁ TeopeTI/ILICCKI/Iﬁ MaTcpual;
MpOBepKa camocTosITeNbHOCTH BbiMonHeHuss W3 ocymecTBisieTcs mpemnojaBaTeneM MpH
cobecenoBanuu co ctyaeHToM (3ammra UJ13).

Bpewmst, oTBeneHHOE YYEOHBIM IUTAHOM Ha CaMOCTOSITEIbHYIO PalbOTy CTyAEHTa IO
JTMCHIUIUIAHE, cOcTaBisieT mpuMepHo 50% Bcelt ee TpymoeMkocTH. DopMbI caMOCTOSTETHHON
paboThI IO KKJIOMY pa3lielny AUCHUILUIMHBI IePEeYHCIeHbl B TEXHOJIOTHYECKON KapTe B KOHIIE
MIPOTPaMMBI.

21.]'[5[ OLCHUBAaHUA YPOBHSA HJOCTUTHYTBIX PE3YJIIBTATOB OCBOCHHUA CTYACHTOM KaXXI0Io
pasaciia JTMCHUIINIMHBI, 4 TaKXKC BCcen JUCIHMIIIIMHBI B IIEJIOM, COOTBCTCTBUSA €0 3as1BJICHHBIM
TpeOOBaHUSAM, HCIONB3YeTCS O0alIbHO-PETHHIOBAsE CHCTEMA, JETAILHO OMUCaHHas B

TEXHOJIOTUYECKOM KapTe JUCHUIIINHBI JJIS KaKA0I0o U3 TPEX CEMECTPOB.



11. OHEHOYHBIE CPEJCTBA JJIA1 TEKYHIEI'O KOHTPOJI5I U
MNPOMEXYTOYHOU ATTECTALIUN

@DOH/| OLIEHOYHBIX CPEICTB pa3paboTaH ISl MPOBEACHUS MPOMEKYTOUHON aTTECTALUU
oOyuarolmuxcsi Mo JUCHUILIUHE «AJiredpa» U BXOAUT B COCTaB OCHOBHOW 00pa3oBaTeiabHOU
nporpamMMbl 1o HarpasiieHuto moarotoBku: 44.03.05 «Ilegarormveckoe oOpa3zoBaHue (C ABYMS
npodmwisiMd  OATOTOBKH)» (mpodminbs «Marematnka u  WHbopmartuka») (kBamupuKaius
«bakanaBpy), peannsyeMoll IpU MOATOTOBKE O0y4aromuxcs B (enepagbHOM rocylapcTBEHHOM
Oro/pKeTHOM  00pa3oBaTEIbHOM  YUPEXJACHUUM  BbICIIEro  oOpa3oBaHusl  «AJTallCKuUl
rOCyJIapCTBEHHBI TyMaHUTAapHO-Tiefarornyeckuii ynupepcurer umenu B.M. lllykmnay. @onjg
OLICHOYHBIX CpPEACTB TpEAHA3HAYECH JJIsi TPOBEPKH CHOPMHPOBAHHOCTH KOMIIETECHIHH,
3asiBJICHHBIX B MPOrpaMMe JUCIUIUIMHBI «AJredpa» B COOTBETCTBHH C YYCOHBIM IUIAHOM
44.03.05 «Ilemarornueckoe oOpa3oBaHue (C JAByMs OPO(UIIMU TOATOTOBKH)» (IMpoduib

«Marematuka u Unpopmatukay) (kBanmudukanus «bakamaBpy).

Ilepeyens KOMIETEHIMIT ¢ yKa3aHHEM 3TanoB HX (OPMHUPOBAHMS B MPOLECCEe OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

— - CnocoOeH NpOoeKTUPOBaTh W PEaTH30BBIBATH MPOrPaMMy OCHOBHOIO U CpPETHETO
o61rero o6pa3oBaHus B MPeIMETHOM 00aactu Maremaruka (ITK-1).

Komieren HNuaukaropsl O1ieHOYHBIE
1M, cpeacTBa
ITaITbI
3namo: [IpakTuko-
- [IK-1.1: 3HaHuEe OCHOBBI METOAMKH MPENoJaBaHNs, OCHOBHbIE | OpPUEHTHPOBAHHO
MPUHIUIBL  IESITETFHOCTHOTO TOAXO0/A, BUABI M TIPUEMBI | € 3aJjaHHe:
COBPEMEHHBIX IEAarorMYecKUX TEXHOJOTMH B  00JacTH | KOJUIOKBUYM,
MatemaTuku (3.1); KOHTPOJIbHAS
- [IK-1.2: 3Hanue paboueil mporpaMmMbl 1 METOJUKH 0OydeHus | paboTa, NAs,
1o mareMatuke (3.2); UTOTOBBIN TECT.
Ymems:

- [IK-1.3: ymeHue raHupoBaTh U IPOBOIUTH YUEOHBIE 3aHITHS
o marematuke (Y.1);

T1IK-1 - TIK-1.4: ymeHwe WUCHOJB30BaTh METOABI H CpPEICTBA
1 sran MEearorMYeckoro  MOHUTOPHHTA, MO3BOJISIONIME  OLEHHUTH
cTeneHb COPMHUPOBAHHOCTH y JETEH Ka4eCTB, HEOOXOIUMBIX
JUIs JajbHelero oOyueHus ¥ pa3BuTus no marematuke (Y.2);

Bnaoemuv:

- TIK-1.5: Bmagers dopmMamMu M MeTOAaMU OOYYEHHUsS, B TOM
YHCciie BBIXOMSAIIMMHU 332 PaMKH y4eOHBIX 3aHATHNA: TPOCKTHAS
NesTeNbHOCTh, Ja0OpaTOpHbIE SKCIEPUMEHTHI, MPAaKTHYECKHE
3aHsTus U T.1. (B.1).




Komnemenuyusn IIK-1 c ykazanuem smana ghopmupoeanus é npoyecce 0c60eHus
o0pazoeamenvHoll NPOPAMMBbL

Komnerenrus [1K-1 (crmocoOeH MpoeKTUpOBaTh U PEau30BbIBATH MPOTPaMMy OCHOBHOTO U
cpenHero obriero oopa3oBaHus B MpeAMETHO# obOiacT Maremarnka) GpopMUpyeTCs Ha MIEPBOM
sTarne GopMUPOBAHUS KOMIICTCHIIUH.

Komnerenmus [IK-1 ¢opmupoBanace B mpoiecce H3y4eHUs [AaHHOM JTUCHUILUIMHBL U
IPOAOIDKUT (HOPMHUPOBATHCA Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YYEHHUS APYIHX Y4eOHBIX
JUCHUIUIMH, TPOXOXKACHUS IMPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHOW KBaTH(PHUKAIIMOHHOHN paboThI).

TunoBoe KOHTPOJBHOE 3aqaHUE Uil OLICHKH CPOPMHUPOBAHHOCTH JAHHON KOMIIETECHIUH
HaIlpaBJI€HO Ha JEMOHCTPALMI0O TOTOBHOCTH IPOEKTHPOBATH M PEAIM30BBIBATH IPOTrpaMMy
OCHOBHOTO U Cpe/iHero o01iero oopa3oBanus B peIMeTHOM obnactu MaremaTtuka.

1. Tunosoe xonmpoavroe 3adanue na smane popmuposanus I1K-1:

Oopaszey unoueudyaibHozo oomauine2o 3a0anus Nel

1 kypc, 1 cemectp
ab

1.<R,*> —rpynmna? axb= 3
2. <R+ ;Ei-);®> — xonbio? [Mone? a®b=a-b; a®b=a"%"
3. Haiitu cymMMy, pa3HOCTb, NPOM3BEINECHHE H YACTHOE e Onepanyn WUTHOCTPUPOBATH
reoMeTpuuecku. @ =1—-i; f=2+ 2i/3
4. Haitru 3nauenne pyuaknun f(X) mpu X =1-2i

f(x)=x" +37+i—2x

5. Pemnts ypasuenue: (2+3i)x—(1—-i)y =8+17i, x,yeR

6. U3Bieun kopeHb B anredpanueckoii popme: v—15+8i .

7. BEINOTHUTH NEHCTBUS B TPUTOHOMETPUYECKOH hopme:

5\/(—1+i)6(\/§+i)
2+ 2i

8. Ha xoMIIIIEKCHOM IIIOCKOCTH YKa3aThb MHOXXECTBO BCEX TOYCK Z, YAOBJICTBOPSIOIINX YCIOBHIO

z

2| <5 +1
2

9. Haiitu AJIMHBI CTOPOH W BHYTPCHHHUC YTIJIbI TPCYI'OJIbHUKA, BEPIIMHAMHN KOTOPOI'O ABJISAKOTCA
KOMIIJICKCHBIC YHCJlIa

z,=41; z,=3+5; z;=4+i



10. Cpenu KOMIUIEKCHBIX 4YHCEJ, YAOBJIETBOPSIOIIUX YCIOBHUIO |Z +1—i| <1 mHaiiTm wwucno,

UMEIOIIEE HAUMEHBIIUH MTOJ0KUTEIbHBIM apryMEHT.
11. Vxa3ath Bce mepBOOOpa3HbIe KOPHU TPEThEH CTENEHM M3 €IUHMIIBI Cpeld KOpPHEH IIecTon
cTeneHy us3 1

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

Oopa3zey uHOUBUOYAILHO20 OoMauine20 3a0anus Nol

1 kypc, 2 cemecTp

1. MeronoM mNOCIENOBAaTEIBHOTO MCKIOYEHUS HEM3BECTHBIX PELIUTE CUCTEMbI JIMHEHHBIX
areOpandeckux ypaBHEHUH:
6X, +5X, — 2%, +4x, =4
9%, — X, +4x%,— X, =13
3X +4X, + 2%, —-2X, =1
3% —9X, +2X, =11
6X, —2X, — 2%, +5%, =0
9%, —3X, +4%;+8x, =0
6X, —2X, + 6%, +7x, =0
2. MeTonoM »BIIEMEHTapHBIX MPeoOpa3oBaHMK HAWTH B Marpuie Oa3uc CHCTEMBI CTPOK U

BbIpa3UTe HeOa3UCHBIE CTPOKU Yepe3 0a3uCHbIE

2 -1 3 5

4 -3 1 3

3 -2 3 4

4 -1 15 17
7 -6 -7 0

3. Haiiaure panr maTpuis:

1 -1 5 7
-1 -3 2 4

3 5 1 -1|
7 9 7 1

4. Haiigute paHr cuCTeMbl BEKTOPOB U KaKOH-HUOY/Ib ee Oa3uc. Bce BEKTOpHI, HE BXOAAIINE B
0asuc, BbIpa3uTe yepe3 0a3MCHbIE BEKTOPHI

a=0 -1 -1 1) a,=B3 9 8 8 a=(2 4, 5 1 a=@0 5 3 7).

5. Haiigute obmee pemenne u @CP a1 cucTeMbl ypaBHEHHIM:



3x; +4x, —x;+2x, +3x;, =0
ox; +7x, + x5 +3x, +4x, =0
4x, +5x, —2x; +x, +5x; =0
7x, +10x, + x; +6x, +5x, =0
6. Haiinure MHOTOOOpa3Ne pelIeHui CUCTEMBI:

5X, —3X, + 3%, +4x, =3

4% —2X, + 3%, + 7%, =1

8X, —6X, —X; —5X, =9

X —3X, + X, +17%x, =0

Oobpaszey unousudyanbH020 0OMauiHezo 3a0anus No2

2 Kypc, 3 cemecTp

1. Jlansl aBe matpuibl A u B. Haiinure:
a) AB; 6) BA; B) A%; r) A4, n) AA.
(O6paTHYIO MaTPHILYy CIIEAYET UCKATh C MOMOIIBIO AIIEMEHTAPHBIX MTPEOOpPa30OBaHMUIA.)

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

2. Jlns manHOTO ompenenuTeNss A HaWIUTe MUHOPBI M areOpanvecKue JOMOHEHUS dJICMCHTOB
a;,, Ag j - Beranciure onpenenurens A :

a) pa3JoKHUB €ro 10 3JIEMEHTaM I-TOH CTPOKH;
0) pa3ioKHUB €ro Mo 3JIEMEHTaM J-TOro CTOJIONA;
B) MOJIY4HB TIPEIBAPUTEIHHO HYJH B I-TO# CTpOKE.

11 -2 0

3 6 -2 5
I=4,]=3 A=

1 0 6 4

2 3 5 -

3. HpOBepre COBMCCTHOCTDH CUCTCMBI ypaBHeHPIfI H, B CJIy4a€ COBMCCTHOCTH, PCIINUTEC €C:

a) mo popmynam Kpamepa;

0) ¢ MOMOIIIBIO 0OPAaTHOM MAaTPHIIBI (MATPUIHBIM METOZOM).

(B Oamnom 3adanuu o0Opamuylo Mmampuyy ciedyem UCKamv ¢ HOMOWbIO NPUCOCOUHEHHOL
mampuyuwt!)

2x, +x, +3x, =7
2x;, +3x, +x, =1
3x, +2x, +x; =6



Oobpa3zey unoueudyanvHozo oomauwinezo 3adanus No3
2 Kypc, 4 cemecTp

1. HOKa)KI/ITe, qTO CHUCTEMaA BCKTOPOB a,,d,,d, ABIIACTCA 0aszucom IIpOCTPAaHCTBA R3 u HaﬁI[PITC

KOOPJAMHATHI BEKTOpa X B Y TOM basuce:

a=0 1 1) a=0 1 2) a,=(0 2 3) x=(6, 9, 14).
2. Z[OHOJ'IHI/ITG CUCTEMY BCKTOPOB 10 Oasuca IIpOCTPAaHCTBA R4

a=(2 1 0 3 a,=0 4, 2, 1)
3. HaiiiuTe maTpuiy mepexoja oT Oasuca e,e,,e, mpocTpaHcTBa R’ k 6Gasucy ell,ez’,e; u

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

!

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

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

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

a) IOKQKUTE, YTO (¢ SBISETCS JIMHEHHBIM,
0) HaluTe ero MaTpPHUILY B 0azuce
a,3,,8,:4, =1 -1 -1),4,=0 0, 1),a=(0 1 1)
B) Hailnute SApo, 1eeKT U paHT JIUHEHHOTO OTOOpaXKEHUS ¢ .
6. Haiinure coOCTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBI JMHEHHOTO ONeparopa, 3aJaHHOro

B HEKOTOpOM 0a3uce MaTtpulei

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

Oopazey unousudyaibnozo oomauinezo 3a0anus Nel
1 kypc
1. BbIMOIHUTH A€NEHHE ¢ OCTATKOM. 3alucaTh paBeHCTBO, TOIYUYSHHOE B IPOLecce AETCHHS:
2x" +4x° —x* ma x+i
2. Ilpm xakom a MHOTOWIeH f(X) MMeeT 4nciIo ¢ KOpHEM He HIDKE BTOPOM KPaTHOCTH?
f(x)=x"+ax*+ax—1-2a,c=1
3. Paznoxutps MHOTOWIeH f(X) mo cremeHsM X—C, HAWTH 3HAYEHHE MHOTOWICHA U BCEX €r0
NPOU3BOAHBIX MpU X =C
fX)=2x°+3x* +x*—x*+5, c=-2

4. Pa3noXuTh Ha NMpocTenine qpoou:



X +2x% +1
(x+2)*
5. Haititu HOJ] u HOK muorounenoB f(x) u g(X), Beipazute HO/J (f (x), g(X)) gyepe3 f(X)u
9(x).
f(X)=x"—2x" +xX*+7x* —12x+10,  g(X) =3x" —6x° +5x* +2x -2
6. HaiiTu panmoHanbHble KOPHM MHOTOYJIEHA

f(x) :£x5+lx4—3x3—7x2—1—1x—§
2 2 2 2

7. SIBisteTcsd 11 MHOTO4WIEH HerI/IBOI[I/IMBIM?
a)x® —3x* +2x+1 Han Q;
b)2x* —x —3 nan Z

Oopaszey unoueudyaibHo20 oomauine2o 3a0anus Ne2

2 Kypc
1. Pewuth ypaBHEHUS:

a)x® —6x* +57x-196 =0

b)x* —x* —3x* +5x-10=0
2. CocraBuTh MHOTOYICH HAUMEHBLIEH CTEIEHH C AEWCTBUTENLHBIMH KOd(h(uimenTamMu (c

KOMIUIEKCHBIMU KO3 (UIIMEHTAaMH) 110 €r0 KOPHSM:
X =% ==L X =-1+1.
3. (IlIxompHas) CymMMa KBaJpaToB KOpHei ypaBHeHHs X~ + PX —3 =0 pasna 10. Haiitu p.

Haiitu cymmy ky60B kopHeii ypapHenus 2x* —4x° +2x* —6x+1=0.
5. Pa3yoxuTh MHOTOWIEH Ha HENPUBOIUMbIe MHOXKUTeH Hax Q, R, C.
x° —6x* +14x> —8x* —15x +14
6. SBnsercs nu a anreOpamveckuM Han Q umcnom? Ecnu nma, ykasaTh €ro MHHUMANbHBIH

MHOT'OYJICH.

mw .. T
o= CoS—+isin—
3 3

7. OcBOOOAUTHCS OT UPPATMOHAIIBHOCTH B 3HAMEHATENE IPOOH:

1
‘{/§+4\/§+3

Kpurtepuu onenku 3aganmnii M/13:

1. Kaxnoe 3amanue M3 oniennBaeTcs B 1 6aur; mpu JOMYIIEHHBIX OMTMOKaX OIIEHKA 3a
3aJJaHUe CHIKAETCH.

2. Tlpw orneHMBaHWY 3a/IaHUS YUIUTHIBACTCS aKKypaTHOCTh OOPMIICHHS U TIOJIPOOHOE
ONMCAaHME XOJ1a PEUIEHHUS CO CCHUJIKAMU HAa COOTBETCTBYIOIINM TEOPETUUECKUI MaTepurall.



3. Hrorosas ormeHka 3a BCIO pabOTy COOTBETCTBYET MPOIICHTY MOJIY4YEHHOTO CyMMapHOTo 0asia
0 OTHOLIEHMIO K 0011eMy yucity 6amioB 3a Bce MJ13.

4. Ounenxka 3a UJI3 He meHee 60% cunrtaercs moaoxuTeabHOM. [Ipu oTpUIaTEIbHOM OlIEHKE
CTYACHT BBITIOJHSET paboTy HaJ OIMOKaMU; PEUTHUHIOBBINA Oalil 3a MOBTOPHYIO paboTy HE
MOKeT ObITh Oonbie 75 %.

5. Ouenka annynupyetcs, ecinu Ha 3aumte /13 (mpu cobecenoBanuu ¢ mpernoaaBaTeniem)
CTYAECHT HE MOATBEPIANII CAMOCTOATEIIBHOCTD €r0 BBIIIOJIHEHUS.

6. Omuenka 3a /I3 cHmkaeTcs mpu HECOOMIOACHUU CPOKOB €ro ciauu: MUHYC 1% 3a KaXKIbIi
IIPOCPOYCHHBIN JIEHB.

2. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposarus I1K-1:
KonTposbHbIe padoThI

Kpurepnu oieHKH KOHTPOJLHOM Pa0d0ThI:

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

2. «CTOMMOCTBY» KaXIOTO 3aJaHUsl K MAKCUMAIIbHO BO3MOKHOE YHCIIO OAJIOB ONPEICIsIeTCs
OTEJBHO Al KaXX10H paboTHl.

3. llpu ounleHuBaHMU 33JaHUSI YIUTHIBAETCS AKKYPAaTHOCTH OpOpMIIEHUS U TOAPOOHOE
OMHCaHUE X0Ja PEIIEHUs CO CChIIIKAMH Ha COOTBETCTBYIOIIUN TEOPETUUECKUI MaTepHall.

4. HWrorosas oreHka 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY MOJYYEHHOTO CyMMapHOTo Oasuia
[0 OTHOILICHHIO K MAaKCUMAaJIbHO BO3MOXKHOMY YHCITy OaJUIOB.

5. TlonoxurenbHOU cunTaeTcs oleHka 3a paboty He MeHee 60%. [Ipu oTpuIaTeIbHO OLIEHKE
CTYZIEHT IePENUChIBAaeT paboTy 3aHOBO (JPYroi BapuaHT).

6. CrTyneHT MOXET MOBBICHTh PEUTHHTOBBII OaJl, BBIMOIHUB pa0OTy Ha/l OMIMOKAMHU.

PelTrHTOBBIN 0asUT 32 OBTOPHYIO paboTy M Ipu paboTe HaJl OIIMOKAMH HE MOKET OBITh
ooxbie 75 %.

Oo0Opa3zen KOHTPOJIBLHOM padoThI Nel,

1 kypec, 1 cemecTp.

CocrtaBbTe TaOIUIly UCTUHHOCTH 7151 (POPMYIIBIL: (( p— q) A= p) — Q.

Jns manHbIX MHOKECTB A ¥ B Haviautre AU B, ANB,A\B,B\ A u u3obpasure AxB Ha
KOOPJIUHATHOM TUIOCKOCTH: A = (— 3 7], B= [4; 10).

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

a) BBIJICJIUTE YCIIOBHE U 3aKJI0UeHue U chopMyinupyite ee B Buae: «Eciu..., T0...».

b) chopmynupyiite nnas Hee oOpaTHOE, MPOTHUBOIOJIOKHOE, 0OpAaTHOE MPOTHBOIOJIIOKHOMY
YTBEPKACHUS; ONIPEJIENUTE UX HCTUHHOCTB;

B) 3Ty K€ TeopeMy cHOpMyIHpyHTE B TEPMUHAX «HEOOXOIUMOY, «IJOCTATOUHO.

Kakumu u3 cBoicTB: 1) pedeKCUBHOCTD; 2) aHTUPE(ICKCUBHOCTD; 3) CUMMETPUYHOCTB; 4)
AHTHUCUMMETPHYHOCTB; 5) TPAaH3UTUBHOCTB; 6) CBA3aHHOCTb — O00J1aJ1a€T OTHOLICHHE P,
3aJlaHHOE

a) Ha MHOXKECTBE 4 :

A=1a, b, ¢, d, e},

p={a a). (o b) (a b), (b a) (c d). (d c) (e e);

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



OTBeT nosicHUTE.
5. TlokaxuTe, 4TO TEPEUYHMCICHHBIE HHUXE TOJMHOXECTBA OOpa3ylOT pa30MEHHWE MHOXKECTBA
A:{l, 2, 3, 4, 5}; 3ajaiiTe B SIBHOM Buje (MHOXECTBOM map U3 AXx A) OTHOILIEHHE

IKBHBAJICHTHOCTH, COOTBETCTBYIOIIICE JTAHHOMY pa3bueHuro:
A4 =1, 4,={} 4,=3 4 5}

6. Omnpenenure, siBsieTcs U cootBercTBre f yacTuuHBIM OTOOpaXKEHHEM, 0TOOpaKEHHEM (ecin
n1a, To onpeenuTe Tul otobpakenus): f :R - R, f(X)=x*—-2x+2.

[Ipumeuanue. Kaocooe 3adanue oannou pabomsi oyenusaemcs ¢ 1 6ann. Maxcumanvho

803MOJICHOE HUCIO0 Dallos 3a pabomy — 7 6annos (3a0anus 4a u 46 oyenusaromcs 0moenbHo).

Oo0pasen KOHTPOJIbHOI padoThI No2,
1 kype, 2 cemecTp

1) Ilycte R ecTb MHOXECTBO JCUCTBUTENILHBIX YKcell. [loka3ars, 4To <R’, *> SIBJISIETCS TPYIIIIOHN,

CCJIIN
R=R\JZl axb-ab-ta—tps3
2 272"

2) Jloka3aTk, 4TO TIpH TOOOM HaTypansHOM 11 2+2° +2° +.. 42" =2"" —2;
3) BeomogHWT, JAEHCTBHS HaJ KOMIUIGKCHBIMH YHCJIaMH B ainreOpamdeckoit  dopme:
@+2i) -@-i) .
B+2i) -(2+i) "’
4) BbIUUCIUTE, WCIOJB3YsS TPUTOHOMETPUYECKYI0 (GopMy (OTBET 3amucarth B alreOpamyecKoit
¢bopwme):

1+i/3 9

2-2i

5) BeruncnauTs Bce 3Hau€HUSI KOPHS U3 KOMILJIEKCHOTO Yncia

6) M300pa3suTh Ha KOMIUIEKCHOM IUTOCKOCTH MHOKECTBO uucen Z€ C, YIOBIETBOPSIONIMX
YCJIOBHUSIM:

lz—i|<2
lz-2-i|=1

[Tpumeuanue. 3adanue Nel oanmnoul pabomul oyenusaemcs 6 2 6ania, ocmaivhvie — 8 1

oann. Makcumanvro 03modicHoe uucio 6annos 3a pabomy — 7 6a1108.



OO0pa3en KOHTPOJIBLHOM padoThI Ne 3,

2 Kypc, 3 ceMecTp.

1. MertogoM TOCIIEIOBATENBHOTO HWCKIIOYEHUS! HEHW3BECTHBIX PELIMTE CHCTEMY JIMHEHHBIX
anreOpanvyeckux ypaBHEHUI:

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

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

X X, +2x34+x, =7

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

2. Haiinmute paHr cucreMbl BEKTOpPOB M KaKoW-HUOYAb ee 0a3zuc. Bce BEeKTOpHI, HE BXOAAIIUE B

0a3uc, BeIpa3uTe uepe3 0a3HCHBIC BEKTOPHI

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

3. Haiinure obmiee pemenne u ®CP ans cuctembl ypaBHEHUI
3x; +4x, —x;+2x,+3x, =0
Sx, +7x, + x5 +3x, +4x, =0
4x, +5x, —2x; +x, +5x, =0
7x, +10x, + x5 +6x, +5x. =0
[Tpumeuanue. 3adanus  Oaunoli  pabomwl oyeHusaemcs 6 1 6awn. Maxcumanvho

803MOJICHOE YUCIo banios 3a pabomy — 3 6a1as.

OO0pa3en KOHTPOJIbHOI padoThl Ne 4,

2 Kypc, 4 cemecTp.

1. HOKa)KI/ITe, 4qTO CHUCTEMa BCKTOPOB a,,d,,d; ABISICTCA 0a3rcom IMPpOCTPAHCTBA R3 U HaguTe
KOOpPAWHATHBI BEKTOpPA X B 3TOM Oasmce.

a =0 5 3) a,=(2 7 3) a,=(3 9 4) x=(2, 1 1

2. JlomoNHMTE CHCTEMY BEKTOPOB JI0 Oa3uca mpocTpaHcTea R’
a,=(2 3 1 1 a,=(2, 4, 1, 0).

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

a=0 1 11  a4=0 -11 -1) 4=0 3 1 3

4. Jlns oTobpakeHus ¢ mpocTpaHcTBa R° B cebs, mepeBosmIero moboii BEKTop
x=(X, X,, X;)BBektop o(x)=(x,—x;, x+x, O):
a) IOKQ)KNTE, 9TO (P SIBISCTCS TNHEHHBIM;

0) HaiinuTe ero MaTpuIly B 6a3uce e, e,, e, €, = (1, 0, O), e, = (0, 1, 0), e = (0, 0, 1);



B) HaUTE AAPO, AE(PEKT U paHT JTUHEHHOTO OTOOPAKEHUS ¢ .

5. Haiigure coOCTBEeHHBIE 3HaYEHHSI B COOCTBEHHBIC BEKTOPHI IMHEHHOTO OIepaTopa, 3alaHHOTO
B HEKOTOPOM 0a3nce MaTpHueit

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

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

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

3. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposarus I1K-1:

Oo0pasen 1oManIHeil KOHTPOJIbHOI PadoThI MO TeMe «I pynnb»

1 kypc, 1 u 2 cemecTp.

1. Kakoli mopsgok HMMeeT 3JEeMEHT da CHUMMETPHUYECKOW Tpymmbl S7 M Kakylo

HMKIIMYECKYIO TPYIIY OH noposkaaer? UeMy paBeH 571eMEHT, OOpATHBIN dJIeMeHTaM a , a°, eciu

1234567
a= ?
2345761

2.Ha maoxectse G = {ai, a,,a,, a4} 3aJlaHa ornepanus co criemyrouei Tabaumeit Komnu:

ai az as as

ai ai a2 as as

az a2 as al as

as as ai a4 az

as aq as az al

Bruicaute, siBnsiercs mu G TpymnIoil OTHOCHTENBHO 3alaHHOM onepanuu. Ecnu na, To yKaxurte

HOJrPYIIy CUMMETPUUYECKON TpYIIbI S4, KOTOpoi n3omMopdHa rpynna G .

3. byner mu A  NOArpYNNOW, HOPMAJIBHBIM JEIUTEIEM TPYIIIBI <M ,+>? Otser

obocnyiite. Iloctpoiite dakrop-rpynny M/A wu Tabiuily CIOXKEHUS €€ DJIEMEHTOB, eCIH
A={x|x=9k,keZ}, M={x|x=3kkeZ}

4. Tloka3zath, uto f sBIsIETCS TOMOMOphU3IMOM <R+,-> B <A,o> B 000CHOBATh, YTO <A,o>

€CTh KOMMYyTaTuBHas rpymma, eciim A=(0,1), fixe— i aob= a—b .
Xx+1 l-a-b+2ab

5.CKoNbKO TOJTPYIIT UMEET TPYIIa AeBATHAAATOr0 mopsiaka? OTBET 000CHOBATH.
6. HazoBuTe BCE MOATPYIIITHI MAKJIMYSCKOM TPYIIITBI BOCEMHAIIIATOTO MTOPSIKA.
[Mpumeuanue. 3adanusn Ne2 u 4 oannou pabomel oyeHusaromces 6 2 bania, ocmaivhvie — 6 1

oann. Makcumanvro 03modicHoe uucio 6ainos 3a pabomy — 8 6an08.



OO0pa3sen foManIHed KOHTPOJIbHOU padoTsl 0 Teme «Koabua»

2 kypc, 3, 4 cemecTp.

1. JoxkazaTb, 4YTO MHOXECTBO ZxZ ¢ yKa3aHHbIMH OIEpalMsIMU  SIBJISIETCS
KOMMYTATHBHEIM KOIbIOM ¢ exunmmeit: (a;,0)+(a,,b,)= (a4, +a,, b +b,);
(alfbl)'(az’bz): (al a, by bz)-
Haiitu B KoJIbIIE OOpaTUMBIE DJIEMEHTHI.
2. Jloka3aTh, 4TO YHCIOBOE MHOXECTBO Z l\/i J = {a +bv2/abez }o6pa3yeT o0macthb

LIEJIOCTHOCTU OTHOCHUTENIBHO €CTECTBEHHBIX omnepaunidl. Hailtu Bce oOpaTumble 3J1EMEHTBI B 3TOM
KOJIBIIE.

0 b c
3. Jlokazats, uto | — mmean B konbie K, ecau 1 =<(0 0 bl|/b,ceZ
0 0O
a b c
K=</0 a bl/abceZ
0 0 a

[pumeuanue. 3adanusa Nel u 1 oannoti pabomel oyenusaromes 6 2 banna, Ne 3 — 6 1 6ann.

Maxkcumanvno 603modxcHoe uucio banios 3a pabomy — S 6annos.

4. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposarus I1K-1:

KosutokBrymbl

Kpurepuu olleHKHM 0TBETA HA BONPOCHI KOJLJIOKBHYMA:

1. KonnokBuyM NpoBOIUTCS B NMHUCBMEHHOM ¢opMe mo Ouieram, B KOTOPbIE BKIJIIOUEHBI
BOIIPOCHI U3 IPOrpaMMbl KOJIIOKBUYMa. OMH U3 BOIPOCOB MIPEAIIOIIAracT JOKa3aTelbCTBO
OJIHOM W3 TeopeM, OCTaJIbHbIE BOIMPOCHI (OJIMH WJIM JiBa) MPEANOJaraioT (GopMyJIHpOBKY
OIIpeAEIEHUN MOHATUH C MIUTFOCTPALMEN UX IPUMEPAMH.

2. Kaxnaplii Bompoc Owiera OICHWBAeTCS B OauiaX; MpU JIONYINICHHBIX OIMMOKax |
HETOYHOCTAX B (POPMYJIHMPOBKAX OIpPENECNIEHU M J0Ka3aTeslbCTBE TEOPEMBbl OLIEHKa 3a
BOIIPOC CHHMKAETCSI.

3. Ilpu olLleHMBaHMM OTBETA YYHMTHIBACTCSA: IMPABMIBHOCTh (OPMYJIHMPOBOK; YCTAHOBJICHHE
B3alMOCBS3U TEOPUU U MPAKTUKH; COAECPKATEIbHOCTh U apryMEHTUPOBAHHOCTD. MOJIHOTA
U CTPYKTYpHasi IOTHYHOCTh J0Ka3aTeNIbCTBA; IITyOMHA 3HAaHUI BOIpoca.

4. «CTOUMOCTB» KaXKIOr0 BOIPOCAa U MaKCUMAJIbHO BO3MOKHOE YUCIIO OAJIOB 3a OTBET IO
ousery onpeaenseTcs OTASIbHO Uil KaXJI0T0 KOJJIOKBHYMA.

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

6. TlonoxwurenbHOM cunTaeTcs oneHka He meHee 60%. [Ipu oTpunaTensHON OIIEHKE CTYIEHT
nepecaaeT KOJUIOKBUYM 3aHOBO (JIpyroil Omiert, u He Oojee 2-X pa3).

7. PelTHHroBBIi 0a1 3a MOBTOPHYIO Iiepecady He MOXKeT ObITh Oobie 75 %.
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10.

11.

12.

13.

14.

IIporpamma KoOJLIOKBHYMA
o aaredpe ais cryaenTos 1 kypcea (1 cemectp)

BrickasbiBanus. Onepanuu Hajl BHICKA3bIBAHUSMU.

@opMyITbl IOTUKU BbICKa3bIBaHU; paBHOCUIIbHBIE (OpMYIbl. OCHOBHBIE PABHOCUIBHOCTH
JIOTUKU BBICKA3bIBAaHUH.

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

Onpenenenue npeaukata. Onepanuu Haj npeaukaraMud. O01acTh HCTUHHOCTH TpeauKaTa
(Teopema).

Jlormueckue omnepanuy CBA3bIBAHUS KBAaHTOPOM OOLIHOCTH M KBAaHTOPOM CYIIIECTBOBAHUS
HAa MHOXECTBE TPEAMKATOB. PaBHOCWMIBHOCTH JIOTUKM MPEIUKATOB, CBS3aHHBIC C
MIPUMEHEHUEM KBaHTOPOB.

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

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

bunapHoe oTHOIIEHNE HA MHOXECTBE; CBOMCTBAa OMHAPHBIX OTHOILIEHUH.

OTtHomeHne 3KBUBAJICHTHOCTHU. Kitacc skBUBaeHTHOCTH (Teopema). PakTop-MHOKECTBO.
Pazbuenue mHoxectBa. CBSI3b OTHOIICHUS SKBUBAJICHTHOCTH, 33JJaHHOTO HA MHOXKECTBE,
C pa3bueHueM ITOr0 MHOXKECTBA (TeopemMa).

OtHomieHne TmOpsAaKa. YIOPSIOYEHHBIE (CTPOro, HECTPOro, YaCTUYHO, JUHEIHO)
MHO>KECTBA.

YactuyHoe orobOpaxenue. OtobpaxeHue; BUIbl OTOOpakeHUH (CIOPBEKTHUBHOE,,
WHBEKTUBHOE, OMEKTUBHOE).

ObpatHoe orobOpaxenue. HeobOxogumoe © JOCTAaTOYHOE YCJIOBHE OOpPATUMOCTHU
oToOpakeHH (Teopema).

Kommo3urus oToOpakeHuit 1 ee CBOMCTBa (Teopema).

IIporpaMmma KoOJLUIOKBHYMA
nmo ajredpe aJsi ctyaeHToB 1 kypca (2 cemecrtp)

1.CryneHT J0JDKEH 3HATH ONPEIEICHNSI OCHOBHBIX MOHSITUH JIMHEHHON aJire0phl:

apugmemuneckuil 6eKmop, apughmemuieckoe 6eKmMopHoOe NPOCMPAHCME0,

cucmema TUHEUHbIX YPAGHEeHUL, peuleHUue CUCIEMbL J1.)., PABHOCUTIbHbIE CUCEMbL J1.Y.;
JIUHEIHASL 3A8UCUMOCTb U HE3ABUCUMOCTb CUCEMbL APUPMEMULECKUX BEKNOPO8;
IKBUBANEHMHbLE CUCHEMbL BEKMOPOS,

Oa3uc u pane KOHEYHOU CUCmeMbl APUPDMEMUYEcKUx 8eKmopos;

pane mampuyul,

@ynoamenmanvras cucmema peweruti OCJIY.

2.CTYIEHT JOJKEH YMETh:

onpeoensims JUHEUHYI0  3A8UCUMOCTIb U He3A8UCUMOCHb CUCMEM APUDMEmuYeckux n-
MEPHBIX BEKMOPO8;
onpeoensims pane Mampuybl,;
onpeoensimo OA3UC U PAHE KOHEUHOU CUCTEMbl APUPDMEeMUIecKux n-MEPHBIX BeKmMopos;
APOBOOUMb UCCIEO08AHIUE HA COBMECHHOCMb CUCMEMbl TUHEUHbIX YPAGHEHUN U peulams
ux memoodom I aycca,
Haxooums 0711 00HopooHou CJIY ee @CP.



1. Apudmerndeckoe n-MEepHOE BEKTOPHOE TPOCTPAHCTBO. JlOKa3aTeNbCTBO TEOPEMBI O
CBOMCTBAX IJIaBHBIX orepalii apuMeTn4eckoro 7-MepHOT0 BEKTOPHOTO MPOCTPAHCTBA.

2. JluneiliHas 3aBHCHMOCTh M HE3aBUCUMOCTb CHUCTEMBI 1-MEPHBIX  BEKTOpOB. lIpumepsl.
CpoiicTBa NTUHEHHONW 3aBUCUMOCTH U HE3aBUCHUMOCTH CHUCTEMBI N-MEPHBIX BEKTOpPOB. (YMETb
JIOKa3bIBaTh CBOMCTBa-TeopeMbl: 1)Kputepuil auHEHHONW 3aBUCUMOCTH.2) Y CUIICHHBIH KPUTEPHUI
JHUHEWHOM 3aBHCUMOCTH. 3)«Bcskue S BeKTopoB mpocTpancTBa F" cocTaBasioT mpu S> N JIMHEHHO
3aBUCUMYIO CUCTEMY;

3. DKBHUBaJICHTHBIE CUCTEMbI #-MEPHBIX BEKTOPOB. PaBHOUMCIIEHHOCTh KBUBAJICHTHBIX JINHEHHO
HE3aBUCHUMBIX CHCTEM n-MEPHBIX BEKTOPOB Kak cienctBue teopembl «Eciu B mpoctpanctse F”
JIaHbl JIB€ CUCTEMbI BEKTOPOB, M3 KOTOPBIX MepBas JIMHEHHO HE3aBUCHUMA U JIMHEHHO BBIPAXKACTCS
gepes BTOPYIO, TO YHCIIO BEKTOPOB B MEPBOM CUCTEME HE OOJIBIIIE, YeM BO BTOPOIN».

4. bazuc KOHEYHOW CHCTEMBbl #n-MEPHBIX BEKTOpOB. ba3uc kak MakcuMmanabHas JHMHEWHO
HEe3aBUCHMAas TOJICUCTEMa JTaHHOW cUCTeMbl BEKTOpoB (JlokazaTs Teopemy: «Koneunas cucrema
n-MEPHBIX BEKTOPOB, cojepKaliias XoTs Obl OIMH HEHYJIEBON BEKTOp, o0Onanaer 6azucom. JIroObie
nBa 0a3uca JaHHOW KOHEYHOM CHUCTEMBbl n-MEPHBIX BEKTOPOB COCTOAT M3 OJIMHAKOBOTO YHMCIA
BEKTOPOBY.)

5. PaHr xoHe4yHOIi cuCTeMBbI n-MEpPHBIX BEKTOPOB. CBOMCTBA paHra.

6. CtpodeuHslii paHr MaTpuibl. Heu3MeHSEeMOCTh CTPOYEYHOTO paHra MaTpHIbl IIpU
3JIEMEHTaPHBIX TPE0Opa3oBaHUAX €€ CTPOK. CTPOUYCUHBIN PaHT CTYNEHYATOW MAaTPHUIIBI.

7. JleMma 0 paBeHCTBE CTOJOLIOBBIX PAaHIOB OCHOBHBIX MATPHUIl PAaBHOCHIIBHBIX OJHOPOIHBIX
CJ1y.

8. JleMMa ©0 HEU3MEHSEMOCTH CTOJIOIIOBOTO paHra MAaTpUIBl TpPHU  AIEMEHTaPHBIX
peoOpa3oBaHUsIX €€ CTPOK.

9. Teopema 0 paBEeHCTBE CTPOUEYHOT'O U CTOJIOLIOBOTO PAHTOB MaTPHUIIBIL.

10. Kpurepuii COBMECTHOCTH CUCTEMBI TMHEHHBIX ypaBHeHu (Kponekepa-Kanemnm). Ctpykrypa
MHOXkecTBa Beex pemenuit CIIY.

11. Onnoponnbie CJIY. ®CP kak 0azuc MHO)ecTBa Beex pemenuid OCJIY.

12. CBs3pb MeXAy peuIeHUSIMH HEOJHOPOTHOM CHUCTEMbl JIMHEWHBIX ypaBHEHUN W PEIICHUSIMHU
acCOIIMUPOBAHHOM ¢ Hel ogHopoaHoun CJIY.

IIporpamma koss1okBuyma Nel
JUISI CTY/IEHTOB 2 Kypca (3 ceMecTp, TeOpHsl IPYIIII)

1. Tomyrpynmnsl. Monouiel. OOOOIIEHHBIH 3aKOH aCCOLMATUBHOCTH JUISL TOTYTPYIIIL.

2. I'pynna moactaHoBok Ha MHOxkecTBe M. Cummerpuueckas rpymmna n-oi cremeHu (Sp).

Teopema Koanu.

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

MOPSAZIKA U €€ CIIE/ICTBUE.

4. Tluxnuyeckue rpynmbl. M3omopduszM OECKOHEUHBIX IUKIWYECKHX TPYII;, HW30MOpPHU3M

KOHEYHBIX LUKJINYECKUX TPy OJHOIO MOPSAIKA.

5. OTHolIeHNe cpaBHEHUS IO MOATPYIIE U ero cBoicTBa. [IpaBble U JieBble CMEXHBIE KIACChI IO

MOArPYIIIE.

6. Teopema Jlarpanxa u ee ClIeICTBHS.

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

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

rpymnst (G, *) B rpymmy (H o) sBisiercs MOArPYNION M HOPMATbHBIM JETHTENEM TPYIIIHI
G %)

9. Teopema 00 smmMoOp(hH3Max TPYIIIL.



Il. CTyaeHT no/KeH yMeTh 10Ka3bIBATH JI0O0YI0 U3 NepeYrCcIeHHBIX HUKe TeopeM:

1) Teopemy Ko,

2) TeopeMy O CTEMEHSX AIEMEHTa KOHEYHOTO MOPSIJIKA U €€ CIIC/ICTBHE;

3) Tteopemy 00 H30MOpdhHU3ME POU3BOIEHON OCCKOHEYHOMN IIUKINYECKOM IPYIIIBI U a1 UTHBHON
TPYIIIEL HENBIX YUCE,

4) Teopemy 00 nzoMopdusMe MPOU3BOIbHON IIMKINYECKOI IPYNITBI MOPSAKA /7 U aANTHBHOM
IPyNIbl KJIACCOB BHIYETOB IO MOJYIIIO M1 |

5) Teopemy O CBOWCTBaX OTHOLICHUS CPABHEHHS 110 MOATPYIIIIE;

6) Tteopemy Jlarpamka u ee CICICTBUS;

7) KpUTepuil HOPMAILHOTO JICIUTEIIS;

8) Teopembl O TOM, YTO SIAPO FOMOMOP(H3MA (¢ TPYIIIIBI <G ,*> B IpYIILY <H ,o> SABJISIETCS

MOATPYIIION ¥ HOPMAJIBHBIM JIEJIUTEIIEM IPYIIIbI <G , *> ;-

9) Tteopemy 00 stUMOp(HU3MAX TPYIIIL.

I11. CTtyneHT A0J:KeH 3HATH oOmpe/iesleHUs BceX MepevyucJeHHbIX HUKe MOHATHIl H
NPUBOAUTH NPUMEPHI 1 KOHTPIPUMEPDI, PACKPBIBAKIINE CMBICJ dTHUX MOHATHIA:
[Monyrpynma, MOHOWA, TPYINa; MOATPYINa, MHUKIMYecKas mnoArpymnmna (a), MOPOXKICHHAS
JJIEMEHTOM @ ; TIOPSIOK 3JIEMECHTA TPYIIBI, ITUKINYECKasl TPYIA; OTHOIICHUE CPaBHEHHS IIO
nonrpymnmne (ciieBa, CIpaBa); CMEXHbBIH Kiacc (JIEBBIM, MpaBblid) MO TOATIPYIIE;, HHICKC
MOJTrPYIIBl  JTAHHOW TPYIIBI; HOPMAaJbHBINH JAEIHTENb;, (AKTOP-TpyNna IO HOPMAIbHOMY
JEITUTEI0; TOMOMOP(GU3M TPYII; AMUMOPGU3M TPYIIIT; SAPO TOMOMOp(hHU3MA TPYII; U30MOPPHU3M

TPYyIIL.

IIporpamma koJs1okBHymMa Ne2
JJIs1 CTY/IeHTOB 2 Kypca (4 ceMecTp, TeOpHsi KoJIell)

I. CTyaeHT 10J15keH yMeTh J0Ka3bIBaTh JIIO0OYIO U3 NepeYyHCJIeHHbIX HUXKe TeopeM:
1) Teopemy o TOM, 4TO CyMMa U II€peceYeHHe IBYX HIeaOB KOJIbIa €CTh HIEal STOr0 KOJIbIIA;
2) TeopeMy O TOM, YTO OTHOIICHUE CPABHEHHS T10 UCATy €CTh OTHOIICHHE SKBUBAJICHTHOCTH;

3) TCOpEMY O TOM, YTO MHOKECTBO l% BCCX KJIACCOB BBIYCTOB KOJIbIlad K no nacainy | sBnseTcs

KOJIBIIOM OTHOCUTENBHO orepanuii @ u &;

4) TeopeMy O TOM, YTO sApO ToMoMopdu3Ma Koiblia K B KOJbIO K1 SBISIETCS UICAIOM KOJIbIa
R".

5) Teopemy 0 XapaKTepHUCTHUKE OOJIACTH [ETOCTHOCTH;

6) TeopeMy O TOM, YTO B KOJbIIE TJIaBHBIX HJICATOB BO3PACTAIOIIAs ICTIOYKA HICATOB HE MOXKET
OBLITh OECKOHEUHOIA;

7) Teopemy O (paKTOPHUATBHOCTH KOJIbIIA TJIABHBIX HJICAIIOB;

8) TeopeMy O TOM, YTO EBKJIMOBO KOJIBIIO SIBISICTCS KOJIBIIOM TJIaBHBIX HCAJIOB.

Il. CTtyaeHT 10JKeH 3HATh OINpeJe/ieHHs] BceX MepeYHCIeHHBbIX HUKe MOHATHH U
NPUBOAUTH NIPUMEPbl 1 KOHTPIIPUMeEPbI, PACKPBIBAIOIINE CMBbICJ ITHX NOHATHI:

Komp1o; moakomnsIo; uaean Koiblla, TIaBHBIA WAeal KOJIbLIa, CyMMa U IMEepeceueHUe Heasos;
OTHOIICHHUE CpaBHCHHA 11O HACATY, KJIAaCC BBIYCTOB IO HJCAITY, CBOICTBa KJIaCCOB BBIYCTOB,
(hakToOp-KOJBIO TO HAeaTy; TOMOMOP(PHU3M KOJIEIl; dMUMOPPHU3M KOIEIl; SAPO TroMoMophuzMa
KOJIeI; HM30MOp(HU3M KOJeI; XapakTepUCTHKAa KOJbIa; 001acTh (KOJBIO) IEIOCTHOCTH;
OTHOIICHHUE JEJIMMOCTH M OTHOIICHHE AaCCOIMHPOBAHHOCTH B OONACTH IEIOCTHOCTH MU UX
CBOMCTBA; COOCTBEHHBIC M TPHUBUAJBHBIC ICIHUTENN dJieMeHTa oOmactu uenoctHoctd; HOJL
AJIEMEHTOB 00JaCTH LEJIOCTHOCTH M €0 CBOWCTBA; MPOCTOM (HEMPHUBOIUMBIIA) DJIEMEHT 00JacTH



[[EJIOCTHOCTH; COCTaBHOW (TPUBOAMMBIN) AJIEMEHT OOJIACTH IIEJIOCTHOCTH; KOJIBIIO TJIABHBIX
uaeanoB; pakTopruaIbHOE KOJIbIIO; EBKIUIOBO KOJIBLIO.

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

HUTorosBbiil TECT
I[I/II[aKTI/I‘IGCKI/Ie CIAUHMUIbI:

Onepanuu HaJg MHOKecTBaMu. X cBoCTBA.
DNEeMEHTHl MATEeMAaTUYECKOM JIOTUKH.

bunapusie oTHOmeHUs. OTOOpaKEeHUS.
Anrebpanueckue onepariy. 3aKOHbI AIre0pandecKux ONepariii.
['pynmbl.

Koubna.

[Tons.

KommnekchHeie uncia.

BexTopHoe mpocTpaHCTBO.

10. Cucrembl TUHEWHBIX YpaBHEHUH.

11. JleiicTBus HAJ MaTPUIIAMH.

12. Onpenenuren.

13. JIuneiHbIe OnepaTophl.

14. EBkJIMI0BBI BEKTOPHBIC TPOCTPAHCTBA.

15. DnieMeHThI TEOPUU TPYIIIL.

16. DileMeHTBI TEOPUH KOJIEIL.

17. Kopuu mHorouneHa. JlejgeHue ¢ 0cTaTKOM B KOJIbIIE MHOTOUJICHOB HAJ TOJIEM.
18. MHOTOWIEHBI HAJ ITOJIEM KOMITJICKCHBIX YHCE.
19. MHorousieHbl HaJ MOJIEM JEHCTBUTENbHBIX YHCET.
20. MHOTOWICHBI HAJ[ TIOJIEM PAIMOHAILHBIX YHCEI.
21. Pacmmpenus nosuei.

CoNoO~wNE

1. OMEPAIIMU HAJ MHOXXECTBAMM. UX CBOMCTBA

1. Kakue u3 cnemyroumx HaOOpOB MOJMHOXeCTB MHOxkectBa A={1,2,3,4,5,6} cocTaBisioT
pazOuenne MHOXKecTBa A?
1) A1={2,3}, A»={3,4,5}, As={1,6}.
2) A1={1,2,3}, Ao={4}, As={5,6}.
3) A={1,2}, A={4,5}, As={6}.
4) A1=0, A={1,3,4}, As={2}, As={5}, As={6}.

2. Jlnst maoxectB A={-1,0,3,4} u B={0,4,6} mHOxecTBO A\B paBHO:
1) {-1,04} 2){-1.3}; 3){0.3,4}; 4){-1,6}.

3. Jnsa maoxects A=[0,2] u B=[0,4,6] mHOXecTBO AUB paBHO:
1) [0.6]; 2)[0,.2,4,6]; 3)[0,.2] u{4.6}; 4) [0,6).

4. Jlns muoxectB A=(1,3)(5,7) u B=[2,6] mHO)ecTBO ANB paBHO:
1) [2,3)u(5,6]; 2) (2,3]V[5,7); 3) [2,3); 4) (2,3)U(5,6).

5. Kakum ycnoBusSM J0IKHBI YIOBIETBOPATH MHOXecTBa A U B, uto6s1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=0, B,

6. KakuMm ycioBUsIM JODKHBI YIOBIETBOPATH MHOXKeCTBA A 1 B, uTo0b1 (AUB)\B=A)?
1) A=B#J; 2) AcB, A#J; 3) AnB=J; 4)BcA, B#J.



. Kakoe u3 cnenyronmx yTBepx1eHuii BEpHO?

1) 1c{1,2,3}; 2) {1}{1,2,3}; 3) {1,2}({1,2},3}.
. Kakoe u3 cinegyronmux yTBepKAeHUA BEPHO?
1) {1re{{1}. {2.3}} 2) {2}e{1,2,3}; 3){1.2}e{123}; 4
1e{{1}{2,3}}.

2. DJEMEHTBI MATEMATHUYECKOM JIOTUKH

. Kakoe u3 cienyromux BbICKa3bIBaHUN UCTUHHO?

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

. Kakoe u3 ciegyromux BbICKa3bIBaHUN UCTUHHO?

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

4) (Vx) (—x*+4x-3>0)

. Kakas u3 cineqyronmx ¢popmynn TOKAECTBEHHO UCTUHHA?
1) (Pv—P)=P

2) P=(Pv—P)

3) P=(PA—P)

4) P=-P

. B kakoit u3 cneayromux (HopMya MPUBEICHHBIX CBEICHHI JOCTATOYHO, YTOOBI ONPEACITUTD
WCTUHHOCTHOE 3HaYeHUe HopMyIbl?

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

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

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

4) PA—=Q=Q, Q=x.

. Kaxkoe u3 CICAYIOIIUX YTBep)KIleHI/Iﬁ ABJIACTCA MPEAUKATOM Ha MHOXKCCTBEC I[CI\/JICTBI/ITGJ'II)HI)IX

yucen?
1) «Buepa 1ien g0XKIb».
2) «25 —mpocToe 9nciom.
3) «x*y?=4».
4) «16+9=5%.

. Kakue u3 CJICAYHOIIINX YTBep)KI[eHI/Iﬁ SIBIISIFOTCS ICTUHHBIMU?

1) Ecnu kaxxaoe u3 ciaraeMbix JeiuTcs Ha 13, To U cymma aenuTcst Ha 13.

2) Ecnu xoTst ObI 0JTHO cllaraeMoe He JenuTcs Ha 13, To U cymma He Jenutcs Ha 13.
3) Ecau cymma aenutes Ha 13, To 1 Kaxk/0e cinaraemoe JenuTes Ha 13.

4) Ecnu cymma He aenuTcs Ha 13, TO HE OJTHO U3 ClIaraeMbIX HE JeNUTCs Ha 13.

. Kakue u3 cinenyromux ¢popmyn SBISIOTCS TaBTOJIOTUAMU?

1) (P=Q)=(-PAQ)
2) PAQ=(R=PVQ)
3) (P=Q)v(PvQ)

4) (P=Q)v—(—-PA-Q)



8. Kakue BBICKa3bIBaHUS SIBIISIIOTCA NCTUHHBIMYM BMECTE C BEICKa3bIBaHueM A—>B?
1) A nmocratouno ms B.
2) A HeoOxomumo s B.
3) B gocrarouno mis A.
4) B HeobOxoaumo s A.

9. Vkaxwure MNpaBWIbHYIO 3aliCh BbICKa3biBaHUs: «HeKkoTopblie AEWCTBUTENbHBIC YHUCIIA HE
SIBJISIFOTCS. PAallMOHAIBHBIMU.
1) 3x (xeR= x¢Q).
2) VX (xgR=xgQ).
3) Ix (xeRA xgQ).
4) Ix (xgRA x£Q).

10. IMycts P(X) 1 Q(X) — oiHOMECTHBIC MPEIUKAThI, 3a7aHHbIe Ha MHOXecTBe M; Tp u Tg — ux
00J1aCTH KCTUHHOCTH. Y CTAHOBUTE COOTBETCTBHE MY MPEIHUKATAMHM:

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

M UX 00JIaCTAMU UCTUHHOCTH:

v /
ED a5 / am

1) 4 3

11. Ilyctsb Bbicka3biBaHue A<>B uctunHo. Kakoe u3 cieqyromux BeICKa3bIBAHUH JTOKHO?
1) A=AVB; 2) (AA—B)=B; 3) A—-B; 4)(A=B)=B.

3. BUHAPHBIE OTHOUWEHUSA. OTOBPAKEHUSA

1. BuHapHOE OTHOIICHHUE P 3a/IaHO HA MHOXKECTBE JICHCTBUTEIBHBIX YUCEI.
(Vx,yeR) xpy<=||x|-3|=|ly|-3|. Kakumu 13 Ha3BaHHBIX CBOHCTB OHO 00JiafaeT?
1) PeduiekcHBHOCTS.
2) AHTHpPe(IICeKCUBHOCTS.
3) CHUMMETPUYHOCTb.
4) AHTHCUMMETPUYHOCTD.
5) TpaH3UTUBHOCTS.

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

1) PednexcuBHOCTB.

2) AHTHPe(hITEKCUBHOCTS.

3) CUMMETPUYHOCTD.

4) AHTHCUMMETPUYHOCTD.

5) TpaH3UTUBHOCTH.

6) CBsSI3HOCTB.



3. Ha muoxectBe I[GﬁCTBHTGJILHLIX YHUCCI 3a1aHO OTHOIICHUC 3KBUBAJICHTHOCTH pP.

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

Kaxkoe u3 ciemayromux MHOXKECTB SIBISETCS KJIACCOM KBHBAJICHTHOCTH [ 1]p?
1) {1+2n|neZ}; 2) {1+n|neZ}; 3) {2+4n| neZ}; 4) {-2+2n|
neZ}.

4. 3amanHoe Ha MHOXecTBe A={1,2,3,4,5} OMHApHOE OTHOIICHHE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4,5>, <5,5>} apnsercs:
1) SKBHUBAJIEHTHOCTHIO;
2) CTpOTHUM YaCTHYHBIM MOPSIKOM;
3) HECTPOruM YaCTUYHBIM ITOPSIKOM;
4) HeCTpOTruM JIMHCHHBIM MOPSIKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3agano pazouenue A1={1,2}, A>={3}, As={4,5}.
Kakyto skBUBajIeHTHOCTh Ha A OHO OIpenenseT?
1) {<1,1>,<1,2>, <2,1>, <2,2>, <3,3>, <4,4>, <4,5>, <5,4> <55>}
2) {<1,1>,<1,2>,<2,1>,<2,2>, <3,3>, <3,4>, <4,3>, <4,4>,<55>}
3) {<1,1>,<2,2>,<3,3>, <4,4>, <5,5>}
4) {<1,1>,<2,2>, <3,5>, <5,3>, <5,5>, <3,3>, <4,4>, <5,5>}

6. Kakme u3 crenyromumx OMHapHBIX OTHOIICHWH Ha MHOXKECTBE NEHCTBHTENBHBIX umcen R
ABIISIIOTCS OTOOpakeHusiMu R B R?

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

7. Kakue u3 yka3aHHbBIX HIKE OTOOpaXEHUN CIOPBEKTHUBHBI?
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. Kakue u3 yka3zaHHbIX HIKE OTOOpaXXKEHUH NHbEKTUBHBI?

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. Kaxkoe u3 yka3aHHBIX HIDKE OTOOpakeHU 0OpaTuMo?

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

4. AJITEBPAMYECKHUE  OINIEPAIIMH. 3AKOHBI  AJITEBPAUMYECKHX
ONEPAIIUI

1. KommyTtatuBHbiME Ha R sSIBIISIOTCS omepanuu:
1) axb=(a+b)%: 2) aBb=a+3b; 3) a*b:%b; 4) aBb=%(a—b).

2. ACCOI_[I/IaTI/IBHBIMI/I Ha R saBIsroTCS onecpannu:



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

3. Ykaxxute mapbl OWHApHBIX ajreOpanyecKux oOIlepanuid, B KOTOPBIX IIE€pBas OIepanus
JTUCTPUOYTUBHA OTHOCUTEIHLHO BTOPOM:
1) cnokeHue U yMHOXKEHHE Ha MHOKeCTBE R;
2) yMHOXEHHE U CIOXKEHHE Ha MHOXKeCTBE R;
3) oObenMHEHHE W TepeceyeHrue Ha MHOXecTBe P(M) BceX MOIMHOKECTB HEKOTOPOTO
MHOKecTBa M;
4) nmepeceyeHue U o0beAMHEHNE HA MHOXKeCTBe P(M),
5) yMHOXXEHHE U JIelICHuE Ha MHOXKecTBe R,

4. YCTaHOBUTE COOTBETCTBUE MEXKIY aJreOpOd M 3JEMEHTOM ATOUM anreOphl, KOTOPBIA SIBISETCS
HEHTpaJIbHBIM OTHOCUTENIFHO YKa3aHHOH ajnreOpandecKoi onepammu:
DN<Z +>; 2)<Q, > 3)<PM),u>, 4)<®M),n>; 5)<N,+>.
(®(M) — MHOXeCTBO BCEX TIOIMHOXECTB HEKOTOPOTO MHOKeCTBa M)
a) I; b)0; C€) ocHOBHOE MHOXECTBO anreGpBl HE COMEPKUT HEUTPAILHOTO s1eMenta; d) 1;  €) M.

5. Ilyctb R ecTp MHOXECTBO NI€HCTBHTENBHBIX YHCEN, OMHApHAs omneparus * anredpsl <R, *,e>
3ajaHa 1o npaBwiy axb = —2a —2b+6+ab u e=3 — HelTpanbHBIN AMIEMEHT IS OHEpalu *.
Torna MHOXKECTBO BCEX CUMMETPHU3YEMBIX 3JIEMEHTOB 3TOM ajre0pbl paBHO:

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

6. Ilyctpb R ecTh MHOXECTBO JEMCTBUTEIBHBIX UMCET U omepaius * anredpsl <R,*> 3amaHa mo
npasuity axb = 2a +2b —2ab —1. Torga HEWTpalbHBINA 3JIEMEHT € OTHOCUTEIBHO OINEpaIliy *
paBeH:

1)1 2)0; 3)-1; 4) —%; 5) %

7. KoHrpysHuueil Ha MHOXeCTBe £ OTHOCHUTEIBHO ONEpaluy CIOXKEHUs SIBISIOTCS OMHApHBIC
OTHOIICHU:
1)< 2)=; 3):; 4>, 5=

8. Jlnst anrebpsr <{ai, az, as}, *>, riae onepaius * 3aaaHa TabIHIIEH
* |di|dz|as
dip |as|a1 | a
dx|ai|a|as
as (a2 |as | a

, HEBEPHBIMU SIBJISIFOTCS] YTBEPIKICHHUS:
1) Omneparyisi KOMMYTATHBHA,
2) HeliTpanbHbIM 3JIEMEHTOM OTHOCHTEIIBHO OTEPAIIUH * SBJISICTCS AJIEMEHT a1;
3) HeiiTpanbHbIM 3JIEMEHTOM OTHOCHTEIBHO OTEPAIIUH * SBJSICTCS AJIEMEHT a2;
4) CHUMMETpUYHBIM DJIEMEHTOM JUIs a1 SIBISETCS a2;
5) CUMMETPUYHBIM 3JICMEHTOM JIJIs @3 SIBJISICTCS aj.

5. I'PYIIIIbI

1. TI'pynmy OTHOCUTENBHO YMHOXEHHUsI 00pa3yeT MHOKECTBO:

1) zsM0};, 2)zs\{0}; 3)z7\{0};4)z\{0}.

2. He oGpa3syer rpyniry OTHOCHTEIIFHO YMHOKEHHSI MHO)KECTBO:



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

3. I'pynmna < Zg, + > umeeT nopsI0K
1) 8§; 2)7; 3) 4; 4) 6.

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

5. TIpOTHBOMONOXKHBIM KiIaccy 5 B rpymme < Z7, + > sBISETCS KJIACC BBIUETOB
1) 1; 2)3; 3)2; 4)4.

6. TIpOTHBOIONOKHBIM KJIaccy 3 B IpyIiie < Zg, + > ABJISETCS KJIACC BEIUECTOB
1) 0; 2)1; 3) 3; 4) 2.

7. HyneBbIM asieMeHTOM B rpynne < Zg, + > gBJI€TCS KJIACC BHIYETOB
1)0; 2)1; 3) 4; 4) 2.

8. HeiitpanbHbIM 31eMeHTOM B rpymme < Zs\{0}; - > sBasercs Kiacc BbYETOB
1) 0; 2)1; 3) 3; 4) 4.

9. OGpaTHBIM KJIaccy 2 B IpyIe < Zs; - > SBJISETCS KJIACC BEIUCTOB
1) 1; 2) 2; 3)3; 4) 4.

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

11. PemenueM ypaBHeHHs X—5=7 B TpyIe < Z1o, + > SBIAETCS KIACC:
1) 1; 2) 2; 3) 3; 4) 4.
12. U3 cnexyromux anredp rpynnamu sBIisOTCS:

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

6. KOJIbLHA. TEOPEMA O INIOAKOJIBLIE

1. U3 caepyromux anreOp o0pa3yroT KoJIbIIO:
a)<N;+, >, 0)<Z;+,->; B) <Zs+, > 1)<R; +, - >?
1)a, 6;2)0,B,T; 3) a, 6, T; 4) TOJIBKO B, T.

2. U3 cnenyromux anreOp He 00pa3yioT KOJbIIO:
a)<Z;+>; 0)<Z;+, > B)<N;+, > 1)<Zs; +, - >?
1) Tonbko a; 2) 6, B; 3)B, T} 4) a, B.

3. B xouble < Zs; +, © > HSUTPATLHBIM 3JICMEHTOM JIJIS CJIIOXKCHHUS SIBIIIETCS KJIacce
1)0; 2)1; 3)5; 4)4.

4. B xomnbie < Zg; +, - > NPOTHBOMOJIOKHBIM KJIACCY 1 sIBJISIETCS KI1ace
1)2; 2)3; 3)5; 4)4.

5. Her genuteneii Hyns B KOJbIAX
1)<Z+, > 2)<Ze+, - > 3) <Zz; +, > 4) <Zy; +, - >.



6. B xonbue < Zs; +, - > JeIUTEIAMHU HYJIS SBIAIOTCS KJIACChI BEIYETOB: a)2; 0)3; B)5;T)4; 1)6
?

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

7. B konbI1e < Zg; +, - > 00paTUMBIMHU SIBJISIFOTCSI KJIACCHI BRIYETOB:
a)2; 6)3;8)4;1)5;1)7; €)1?
l)a,B; 2)0, 1,15 3)0,1,1,¢; 4)B, T, €.
8. ITogkopIiaMy KOJIBLA TEHCTBUTEIBHEIX YHUCEIT IBJISIOTCSH .
2) Z: 6) 2Z; 5)Q[v2] = fa+ bv2ja,b € Q}; K =fa+b¥2fabez}?
1) Toneko a, B; 2) Tonbko 0, B; 3) Tonbko B, T; 4) a, 0, B.
9. He ABISII0TCA ITOIKOJIBIIAMH KOJIBIIA NEHCTBUTEIBHBIX YUCETL:
a) 2Z; 6)3Z; B) K=fa+by2Ja,bezf; r) M=fa+b¥2abez?
l)a, 6,B; 2)B; 3)T; 4) B, T.
10. KoMMyTaTUBHBIMU KOJIBIIAMU C €AMHULICH SBISIOTCS KOJbIIA:
a) < 2Z;+, - >; 6)< Q[V2]; +, - >, rme Q[\/E] = {a+b\/§|a,b € Z}; B) <Zs; +, - >; ) <R;
+, - >7?

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

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

2. V3 cnenyromux anredp moasiMy He SIBIASIKOTCS:
a)<Q;+, ->;0)<Ze +, - >; B)<Z7;+,-> T)<R; +, > n)<Z,+, ->; e)<N; +, - >?
1) Tonbko a, 6; 2) Tonpko O, 1; 3) 0, 1, e; 4)0, B, .

3. HeliTpanbHblil 37IEMEHT JUIsl CIOKEHUs B one < Zi11; +, © > paBeH:
1)1; 2) 2; 3) 0; 4) 10.
4. DIeMeHT, MPOTHBOTONOXKHEIHA KIaccy 3 B 1omne < Zi1; +, - > paBeH:
1)4;2)7;3)09; 4) 8.
5. HeifTpanbHblit 27IeMEHT JUIs yMHOXEHHS B rosie < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4)2.

6. O6parHbIME ceGe B rojie < Zs; +, - > SBJISIOTCS d1eMeHTs: a)0; 6)2; B)1; 1)3; 1)4?
l)a,B; 2)06,1; 3)B,1; 4)B,T.

7. DneMeHT, 06paTHEIA KIaccy 2 B 1one < Zs; +, - >, paser: 1)1; 2) 2; 3)3; 4)4.

8. B mone < Q[\/§] ;+, - >, Tae Q[\/§] = {a+ b\/§|a,b € Q} ,4MCI0, OOpaTHOE NSt 2-43, paBHO:
1) 3-42; 2) 2++/3; 3)-2++3; 4) -2-3.

9. IMoamossiMu OIS AEHCTBUTEIBHBIX YUCET SIBJASIIOTCS
a) Z; 6)Q; B)Z[V2]=fa+bv2jabezf; r) Q¥/2]=fa+b¥2fabeQ};

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




10. IMoxamosstMu 1o JEUCTBUTENLHBIX YMCE He ABJIAIOTCH.
a) Z, 6) Q; B) Z[V2]={a+bv2jabezf; r)R?

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

8. KOMIUIEKCHBIE YUCJIA

1. Ha xoopAMHATHOI MJIOCKOCTHU 3alITPUXOBAHHYIO 00J1aCTh ONPEEIISIOT HEPAaBEHCTBA!
y

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

2.Ha xoopaIuHaTHOM TUIOCKOCTH 3aIITPUXOBAHHYIO 00J1aCTh ONPEIENIAIOT HepaBEHCTBA:

y
7
Z > 1. 1<|z-2|<4;
2. 1<|z-2-iI<2;
- x 3. 1<|z+2-i|<2;
N 4. 1<|z—2-il<2.

3. Bnauenue pynxuun f(x) = x? +3—;i —2x mpu x=I+1 paBHO:
1) -3-2i; 2)-1-2i; 3)-1+2i; 4) 1-2i.
7@-i)@+i)
—— 7 paBeH:
22+i3) "
1) 2-i3; 2) 2+iv/3; 3) —2-i/3; 4) 4-2i3.

4. Pe3ynbTar BBINOTHEHUS ACHCTBUI

5. 3nauenuem ¥/—1 BISETCS YUCIIO

1) %+i§; 2) —%—i%; 3) —%+i§; 4) %—i@.

6. [IpousBesieHue AeHCTBUTEIBHOM U KOO UIIMEHTa MHUMO# YacTell 3HAUCHUsI (QYHKI[HN
f(x)=x*- 371 3y npu x=1-i paBHO:
X
1)5; 2)6; 3)-5; 4) 6.

7. YKaBaHHy'IO o0J1acTh Ha KOOp[[HHaTHOﬁ IJIOCKOCTH 3a1at0T YCJIOBUSA:



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

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

kg

3 ZZZ,ESarzsz;
) leiz2, Z<argzs?

4 z>2,£<arz<£.
) l2b2, F<argz<?

8. IlepBooOpa3HBIMH KOPHAMH BOCEMOW CTETIEHU M3 €IMHUIIBI ABIISIOTCS YUCIA!

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

9. AunreGpaundveckas hopma duciia 4(0032?5 +isin 2{} UMeeT BHI:
1) —2-2+/3i; 2) 2-2/3i; 3)-4+8+/3-i; 4)-2+23i.

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

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

9. BEKTOPHOE ITPOCTPAHCTBO

1. U3 CJICAYIOUX CUCTEM BEKTOPOB JIMHEHHO HE3aBUCUMBIMH SIBJISTFOTCS:

1) 2) 3) 4)
a1=(0,1,0) a1=(0,1,0) a1=(4,-2,4) a1=(1,0,1)
a=(-4,4,0) a>=(1,-1,0) a>=(1,-1,0) a=(-2,1,0)
az=(-2,1,0) az=(-2,1,-2) az=(-2,1,-2) a3=(0,0,0)
2. 13 cnenyromuyx CUCTeM BEKTOPOB JIMHEWHO 3aBUCUMBIMHU SIBJISIFOTCSL:

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

3. U3 crenyromux cucTeM BeKTopoB 6asuc mpoctpanctsa R3(R) o6pasyrot:

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) a3=(-1,2,-3) a3=(0,0,0)

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

5. Cymma koopauHat Bektopa a=(2,0,—1) B 6a3uce e1=(1,0,0), e2=(0,1,0), e3=(0,0,1) paBHa:
1)3; 2)-1; 3)1; 4)0.

6. [Ipoussenenue koopaunHat Bektopa (1,4, —1) B 6azuce e1=(1,0,1), e2=(1,1,0), e3=(0,1,1) paBHo:
1)1; 2)6; 3)-6; 4)5.

7. Jluneitnoit o6omouke BektopoB a1=(1,0,0), a2=(0,0,1)npunaanexaT BEKTOPHI



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

8. Matpuna nepexozaa ot 6asuca ai1=(1,2), a2=(2,3) x 6asucy b1=(3,1), b2=(5,2) nBymepHoro
apr(PMETHIECKOTO IIPOCTPAHCTBA HAJT TTOJIEM JICHCTBUTENILHBIX YMCEI PaBHA:

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

9. Kakoe u3 cieAyrommx MHOXXECTB 00pa3yeT MOINPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IJIOCKOCTH?
1) Bce BEKTOpBI IUIOCKOCTH, KaXIbI U3 KOTOPBIX JICKHT HA OJHOIN M3 oceil koopauHat Ox
unu Oy.
2) Bce BekTopsl miockoctd ¢ HavanoM B Touke O(0,0), KOHIBI KOTOPBIX JIEXKAT HA JaHHON
MPSMOM.
3) Bce BeKTOpHI MJIOCKOCTH, HaYajla U KOHIbl KOTOPBIX JIE)KAT Ha TAHHOH PSMOH.

10. CACTEMBI IMHEMHBIX YPABHEHU

1. Kakue u3 cieayrommx CUCTeM JUHEWHBIX YPAaBHEHUN HE UMEIOT pelICHUIN?
X, +3X, — X, =1 4X +3X, + X, = =3

) 42 —x %, =3 gy | HTRre=0 Xls 2%, 7%, 4

a —X, + X, = B) < —3X, +2X, —TX, =—
S — X + 4%, +X%, =0 v

—2X, —6X, +2X; =-1

1) a, B; 2)a, 0;3)a; 4)60.

X +X,—X%X,=0

2. Kakue u3 ciieqyromux cucTeM JIMHEHHBIX YpaBHEHUN UMEIOT OECKOHEUHO MHOI'O PELLIEHUI?

X, +3X, —X; =1

X —X,+2x,=0 4X, +2X, =6 2x, +3%X, =5
a) { —x +5x,=3 o)y + 2 B) < 7 sy o
—X, +3X,+5%, =0 2X, +X, =3 33X, —X, =4
—2X, —6X, +2x, =1
1)0, B; 2) a, 0; 3)B,T; 4)0,T.
3. Kakue U3 crneayronmx CuCTEM UMEIOT XOTsI ObI O/IHO perieHue?
2%, —5x, =1 2%, —5x, =1 2x, —5x, =1
ayy - ¢ 0) v B) %% T) X, +2X, =-3
X +X,=2 — 2% +5x,=-1 —2X +5x, =2
1) ToneKo a, T; 2) TONBKO a, 0; 3)a, 0,1 4) TonpKo O, T.

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

3X, —X, =2 -X +3x, =1 - X +3X, =2
ayq b+ ° 0) SR B)< ¢ r) X, +X,—X, =0
X +X,=5 2%, —6X, =2 X —3X, =4
1) a, 6; 0) 0, B; 3)a, 1 4) a, B.
. 3X, +2X, + X, =1
5. Panr paciumpeHHON MaTpULbl CUCTEMBI paBeH:
2X, +5X, + 3%, =3
1) 1; 2) 2, 3)3; 4) 4.

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

7. Pa3aMepHOCTb MPOCTPAHCTBA PEILIEHUI CUCTEMBI JIMHENHBIX OJJHOPOIHBIX YpaBHEHUN



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

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

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

8. Kakoil u3 BEKTOPOB SIBJISETCS PELIEHUEM CUCTEMBI { ?

9. 13 ckombKUX BEKTOPOB COCTOUT (DyHIaMEHTaIbHAs CUCTEMA PELICHUI CUCTEMBbl YpaBHEHUI
X, + X, +2X, +3X, :09
3X, — X, —X; —2X, =0
1)1, 2)2; 3)3;, 4)4.

10. Kakue u3 crneayrommux CUCTEM YpaBHEHUN UMEIOT €IMHCTBEHHOE peIIeHUE?
X, —2X, + X, =1

X, +2X, —X; =3 9% —x =0 X, +X%X;,=0
a) S 2% FAX, =2, =—2 Gy yaox =4 w7V iy ix =0
X, +3X, +2x, =0
—X, +X%X; =0 —% +3x, =-1 - % +X,=0
1)a,0; 2) a, B; 3)a,r; 4)0,r.
3x, —15x, =1 .
11. ITpu kakuX 3HAYCHHSIX MapaMeTpa a CucTeMa HE UMEET PEIICHHI?
2X, +ax, =-3
1) -10; 2) 10; 3)6; 4)5.
11. IEMCTBUS HAJL MATPULAMU
y ) -1
1. CymMa 31€MEeHTOB, CTOSIIIMX Ha TJIABHOW JuaroHanu matpuisl A — A + E, roe A = ) o)

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

2. MOXHO JI1 BBITTOJIHUTh YMHOKEHUE MATPUIL A(2x4) 1 B(3x4)?
1) na; 2) Her.

3. Pa3zmep matpuiisl A2x4) -Bax3) paBeH:
1) 2x3; 2) 2x4; 3) 4x3; 4) 8x12.

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

3 1)(1 1
5. CYMMa 9JICMCHTOB, CTOAIINX Ha MOOOYHOM JAuaroHajiu Ipou3BCACHUA ( ] (2 :J , paBHa:

2 1)
1)5: 2)6: 3)8: 4)7.

4 3
6. lna matpuiel A =(

3 2) o0OpaTHOM SIBJSIETCS:



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

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

o0paTuMbIMu?

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

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

12. ONPEAEJMTEJIN

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

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

2
1. Onpenenutens 3

‘ paBeH:

1 -2 0

2. Omnpenenutens |1 0 0 paBeH:
2 50

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

1 3 1 4
1 -2 0

3. Onpenenurens L0 paBeH:
0 2 5 0

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

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

0

N P PWw
|
N
o

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

5. Anre6panqecxoe JAOIIOJITHCHUC Az B OMIpCACIINTEIIC paBHO:

2

N PP Ww
I

U‘ION

o O O b

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

6. Onpenenurens MaTPULBI CUCTEMBI JINHEHHBIX YpaBHEHUI
X, +3X; +5x%, =1
X, +5%X, =-2
X +2X% =1
3%, —3X, +4X, +2x, =0
1) 15; 2) 45; 3) —45; 4) -75.

paBeH:



7. YKaxXUTe 3HAK WICHA ONPEACIIUTENS IATOrO MOPSIKA 0l230134011501420051
1) «=»; 2) «+».

8. HpI/I KakoM 3HayeHuu K IMPOU3BCACHUC O250(510320L140k3 SBJIACTCA YJICHOM OIIPCACIIMTEIIA

MATOro nopsiaka’?
1)1; 2)2; 3)3; 4)4.

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

-3 1 0)y(-1 0 1
10. Onpenenurens npousseaeHust matpuyy | 2 0 0|-|—-2 1 O | paBeH:
1 01)(3 0 -1
1)-4; 2)6; 3)-7; 4)4.
3 -1 4 1 -1 3 2 4 6
11. Kakme w3 ciuenyroumux omnpexenurteneit: a)0 0 0O; ©6)-1 1 -3; B)L1 5 3;
1 -1 3 2 -1 0 010
1 2 1
r)l -1 O paBHBI HyIO?
1 0 O
1)a,6; 2)06,8; 3)B,T; 4)a,T.
3X, + X, +4x, =1
12. B cucreme < x, —2x, =-3 HEU3BECTHOE X2 PaBHO:

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

13. JUHEHHBIE OIIEPATOPHI

1. Kakoe u3 cnenyromux npeodpazoBaHuid TPEXMEPHOTO apr(PMETHIECKOT0 IpocTpaHcTBa Haj R,
0TOOpaKaIOIINX JIFO00H BEKTOP X=(Xx1,X2,X3) B BEKTOP ((x), ABIASCTCS JTUHEHHBIM?
1) @(x)=(x1,x2,x3+1);
2) p(x)=(x1+x2, x2, x3);
3) p(x)=(x1,x2 (xs+ x2)?);
4) (x)=(x1-2,x2,x3);

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

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

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

3. Jluneitusie omepaTopsl mpocTpancTBa R*(R) B HekoTOpOM Ga3suce 3aaHBl MATPULIAMH

0 1 2 1 01 1 0 4 12 4
a)[ 3 0 -1/:6)|-1 3 0;8) |0 -1 2[;|0 1 3
30 1 0 10 2 1 -1 0 0 -5

Jyis kakoro U3 HUX 00pa3 He coBnaaaet ¢ R?



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

4. JInneitasie onepartops! npocTpancTa R3(R)B HeKOTOpOM Gasuce 3a1aHbI MATPULIAMU

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

JIJis KaKuX U3 HUX SIIPO COCTOUT TOJIBKO 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 Oazuce MaTpulein (2 ;) , SIBJIIFOTCSI YUCIIA:

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

1) 8; 2) 6; 3)4,; 4)-4.
7. CoOCTBEHHBIMH 3HAYEHHAMH JIHHEHHOro omepatopa mpoctpanctBa R%(R), 3amaHHOrO B
HEKOTOpOM Oa3uce MaTpuLeil ﬁ 176J , ABJISIIOTCSI YMCHa:

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

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

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

J171s Kakoro U3 HUX 00pa3 COBMAAAET C R3?
l)a; 2)0; 3)B; 4)1.

9. CoOCTBEHHBIM BEKTOp, MPUHAICKANUNA COOCTBEHHOMY 3HA4YeHHI0O A= —1 JHHEHHOTO

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

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

10. JIuneitapie onepatops! poctpanctsa R3(R) B HekoTOpoM 6asuce 3a1aHbl MATPUIIAMHE:

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

Kakas u3 HuX sBjIsieTcss MaTpuleil 00paTUMOro JIMHEHHOTo onepaTopa’?
l)a; 2)6; 3)B; 4)T1.

11. Kakomy COOCTBEHHOMY 3HAa4€HHUIO JIMHEHWHOTO OrepaTopa, 3aJaHHOTO B HEKOTOpPOM Oa3mce
. (1 8
MarpuLen 1 3] MPUHAIIICKUT BekTop (2;1)?

11; 2)2; 3)-1; 4)5.



1 -1 2
12. Panr nuHeiHOro onepaTopa, 3a1aHHOTO B HEKOTOpoM 6a3uce matpuieit | 0 5 1|, paBeH:

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

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

14. EBKJIMOBBI BEKTOPHBIE IIPOCTPAHCTBA

1. CxansipHoe npousBeeHue Bekropos a=(1,—4,2,2) n b=(3,3,3,3) pasHo:
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:
nZ: i3 Z;42—”.
) 6 ) 3 ) 2 ) 3

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

4. CkalspHOE ITIPOM3BEIECHHE BEKTOPOB X=(X1,X2), y=(y1,y2) B mpocTpaHcTBe R2(R) MOXkHO
OIPEETUTh PABCHCTBOM:

1) (x,y)=xw2;

2) (x,y)=x1y1t2x2y2;

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

4) (x.y)=xwy1.

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 SBJISIOTCS:

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

6. U3 cnenyromux HabopoB BEKTOPOB OPTOrOHABHEIH Gasuc mpoctpanctsa R3(R) o6pasyer:
1) a1=(2,-1,2) 2) a1=(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) a3=(-1,2,2)

7. 13 Bextopos a=(1,0,0), b=(0,-1,0), c=(1,1,0), d=(0,—1,—1) HOpMHUPOBAHHBIMH SIBJIIOTC:
1) a,c; 2)b,d; 3)ab; 4)c,d.

8. OptoroHanbHas (yHAAMEHTaldbHasi CUCTEMa PEUIeHHH CHCTEMbl JIMHEMHBIX OJHOPOJIHBIX
o X +x,—x,=0
ypaBHEHUH COCTOMT U3 BEKTOPOB:
2x,+2x,—2x,=0

1) a1=(-1,1,0) 2) @=(-110) 3) @=(110) 4) @a=(1,-10)



azz(%,%’l) a2:(0,0,1) 02:(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,r; 4)0,r.

10. Bekrop a=(5,1,-1,~1) siBiseTcss OpPTOrOHAIBLHOW mpoeknueld BekTopa x=(4,4,—1,-3) Ha
noanpoctpadcTBo L. OproroHaibHas COCTaBIIAONIAS PABHA:
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 3JIEMEHTBI TEOPUMU I'PYIIII

1. ITopsnok anemMeHTa B KOHEUHOM IpyIine nopsaka 12 He MOXKeT ObITh paBeH:
1)1; 2)3; 3)5; 4)12.

2. CKOJBKO MMOATPYIIII UMECT I'pyIilna CEAbBMOI'0O nop;mKa?

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

12345
4351 2
1)1; 2)2; 3)5; 4)6.

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

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

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

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

6. TlopsA0K SeMeHTa @ MyIbTHIUIHKATUBHOM TPYIIIBI paBeH 8. [1opsamIoK aneMenTa a® paBeH:
1)2; 2)4; 3)6; 4)8.

7. H={5k| keZ} obGpasyer moarpynmy agauTUBHON TPYIIBI HENBIX YHceN <Z ; +>. CMekHbIH

Kiacc no noarpynne H, koToperiil moposxaaercst ynuciaom 16, paBeH:
1) H+1; 2) H+2; 3) H+3; 4) H+4.

IPpUHAJICKUT

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

MOJICTAaHOBKA!
1 2 3 1 2 3 1 2 3 1 2 3
1) ) ; 3) ; 4) :
321 213 312 13 2
9. IMoarpynmnamu mynsTHILIMKaTUBHOMN rpymsl <R \{0}; - > sBustoTes:

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



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

10. Yucno 31eMEHTOB MyJIbTUIIIIMKATUBHON LIMKJIMYECKOM TPYIIIIbI, OPOXKAEHHOM 2JIeMEHTOM —1,

paBHO:
1) 1I; 2) 6eckoneuno muoro; 3)2; 4) 8.

11. B xakux U3 Ha3BaHHBIX IPYIII BCSIKas MOATPYIINA SBISETCS HOPMAIBHBIM JIETUTENIEM?
a) <2 ; +>;
0) <R \{0}; - >;
B) MYJIbTUIUIMKATUBHAS TPYINa HEBBIPOXKICHHBIX KBAaJAPATHBIX MATPHUIl BTOPOTO MOPSAIKA C
NEHCTBUTENLHBIMU AJIEMEHTAMU;
') MyJIbTUIUIMKATUBHAS TPYIINA MOJICTAHOBOK TPEThEH CTENEHH S3.
1)a,0; 2)a,B; 3)B,r; 4)0,B.
12. B cuMMeTpHyYecKol TpyIme IOJCTAaHOBOK TPEThEH CTemeHu Sz I TOJCTaHOBKH

123 .
rz(g 1 2} 00paTHOM SABJISETCS MOJCTAHOBKA:
12 3 12 3 12 3 12 3
1) , 2) ) ; 4) :
2 31 321 13 2 213
13. TTopsmoK K1acca 2 B aJUIMTHBHON TPYIIIE KIACCOB BBIYETOB IO MOIYIIO 8 <Zg,+> paBeH:
1)1; 2)2; 3)3; 4)4.

16. 9JIEMEHTbI TEOPHUU KOJIEL]

1. B kakux u3 MNEPCUUCIICHHBIX KOJICH €CTh ACIIMTCIIN Hy.]'ISI?

a) <2, +, - >
0) <27, +, - >
B) <Zg;*, - >

r) Kosnb1io KBaipaTHBIX MaTpUIl BTOPOTO MOPSJIKA C JEHCTBUTENBHBIMU 3JIEMEHTaMH.
1)a,06; 2)6,8; 3)B,1; 4)a,r.
2. B xakux M3 cienyromux Koyel HeT AeauTenei Hyms?
a) <22+, - >
6) Konp110 MHOTOUJIEHOB OT X € LENbIMU K03 puLimeHTamu.
B) <Z17;%, - >
r) <Z16,%F, - >
1)a,0,8; 2)0,8,r; 3)a,0,r; 4)a,,r.

3. Ilogkoap10 B KOJBIIE KBAaAPATHLIX MAaTPUIl BTOPOIr'0 MOopsaAaKa € HCIbIMU 3JICMCHTAMU 06pa3yeT
IMOAMHOXKECTBO MaTpHIl BUJA:

o 2 Jala J ol o)

4. Uneanom B KOJIbIE Z[X] MHOTOUIIEHOB C ETBIMH KO3(Q(GUIMEHTaMK ABIISETCS:

1) MHOkKECTBO 2 LENBIX YHCET

2) MHOKE€CTBO MHOTOWIEHOB € TIOJIOKHUTEIbHBIM CBOOOIHBIM YJICHOM;
3) MHOKECTBO MHOTOWJICHOB C YETHBIM CTapIINM KO3 PHUIIHEHTOM;
4) MHOXECTBO MHOTOUICHOB C HYJIEBBIM CBOOOHBIM UJICHOM.



5. KonbI1o OTHOCUTENBHO OOBIYHBIX OTNEPAIUil CI0KEHHUS U YMHOXKEHHUSI 00pa3yeT MHOXKECTBO:
1) A={2k+1| ke Z};
2) B={a+b~/3| a,beZ};
3) C={a+h¥/3| a,beZ};
4) D={a+b¥/2 | a,beZ}.

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

1) Toneko a u B; 2) a,B,r; 3)a,0,8; 4) B,I,1I.
7. TnaBHBIN Heal1, IOPOXKASHHBIHA YHCIOM 5 B KoubLe Z[~/3 ], cogepkurt ducio:
1) 3; 2) 2++/3; 3)5-54/3; 4)5+4.3.
8. I'maBubIi uznean (2) B xonesue 2[i]={a+bi| a,pe2} cocrour us uucen suna:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a—2bi| a,beZ};
4) {4a+2bi| a,be2}.

9. Ha AuarpaMMme I10Ka3aHO OTHOWICHME BKIIIOUCHUSA MCXKAY pas3IMYHbIMH KilaCcCaMM KOJICH.
YcTaHOBUTE COOTBETCTBUE:

OTBeThI:

- O0acTH LIEIIOCTHOCTH;

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

- EBKIMIOBEI KOABIA

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

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

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

3. U3BecTHO, uto MHOTOWIeH f(X)=x*+4x3-2x?>~12x+9 npu nenennn Ha (x+3)? naér B ocratke 0.
Ero kopuem sinsieTcs uncio: 1) 3; 2)9; 3)-3; 4) 6.

4. MHorouieH HauMEeHbIIEH CTENEeHU C YMCIOBBIMH KO3(h(dULIMEHTaMH, UMEIOIINI ABYKpPATHBIH
KOpeHb —1 1 mpocToil KOpeHs 1, paBeH:
1) x2x42; 2) x*4x%=x-1; 3) x*+x%=x-1; 4) x> x*+x-1.

5. OcTaToK OT jieNeHus MHorowleHa X*+4x3-2x?-12x+9 na x+2 paseH:
1)7; 2)-1; 3)6; 4)9.

6. HemomnHoe 4acTHOE OT JIeNIeHNs] MHOTOWIeHa x*—3x°+x+5 Ha X—2 paBHO:



1) x2=x+1; 2) x3+2x%4+x+3; 3) x3+2x%-7x+15; 4) x*+2x%+x-3.

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

8. Ctenenb ocTaTka OT JEJICHUS MHOTOYJIEHA f(X):X6+5 Ha X?+X—1 MOXeT OBITh paBHOIA:
1)5; 2)4; 3)2; 4) 1.

9. Cymma ko3¢ durmentos Muorounena f(x)=(3x*?-4x—1)'? papna:
1) 2100, 2) _2100. 3y _1: 4)1.

10. HanGoupIumii 0OIIMHA 1IUTEIIh 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. HauOounpmii 00Imuil IeIUTEh, MHOIOUIEHOB
f(X)=x*-3x?+x+2 u q(x)=0 paBen:
1) x*-3x?+x+2; 2) 0; 3) -2x*+6x*>-2x—4; 4) 1.

12. HaumenbIee o01iee KpaTHOE MHOTOYJICHOB
f(X)=(x-1)(x+2) u q(X)=(x+1)(x+2)? pasHo:
1) (x-1)(x+2)%; 2) (C-1)(x+2); 3) (*-1)(x+2)* 4) (x+1)(x-1).

18. MHOI'OYJIEHBI HAL TOJIEM KOMIIJIEKCHBIX YA CEJI

1. OcTaTok OT JejeHust MHOTOUIeHa x*—2x3+x—7 Ha X—i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

2. TIpousBeneHne KopHeil MHOrowneHa x*+4x*-2x’—12x+9 pagHo:
1)6; 2)9; 3)-9; 4)-3.

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

4. Jlns HOPMHPOBAaHHOTO  MHOTOWIEHA HaWMEHBIIEH CTEMEHH C  KOMIUIEKCHBIMHU
K02 PUIEHTaMH, IMEIOLIEro KopHH 1, 2, i, K03 GHUIHESHT NPy X paBeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HerI/IBOI[I/IMI)IMI/I Had II0JIEM KOMIIJIICKCHBIX YHUCCII ABJISIFOTCSI MHOTOYJICHBI:
1) 2x3+1; 2) x3+5; 3) x—1; 4) x'7+2.

6. HopMmupoBaHHBII MHOTOWICH HAMMEHBIICH CTEMEHH C KOMIUICKCHBIME KO3(duimentamu,
UMEIOIIHI IBYKpATHBII KOpeHb 1+, paBeH:
1) x22(1+i)x+2i; 2) x*+2(1-i)x+2i+1; 3) X*-2ix?-2x+2i+2; 4) x*-2ix3+2ix’>—(2i—1)x+2i+2.

7. MHorouseH HauMMEHbLIEH CTENeHU C KOMIUIEKCHBIMU KO3(PHUIMEHTAMU, WUMEIOIUNA CBOUMHU
kopHsimMu uncina 0 u i, paBeH:
1) x—i; 2) x*+ix; 3) x>—ix; 4) x*+i.

8. TlpuBenéHHOE KBaJpaTHOE ypaBHEHHE, B KOTOPOM KOA(pQHIMEHT Hpu Xx paBeH —12i, a
OTHOIIIEHHE KOPHEN paBHO 2:1, UMeeT BU:
1) x2-12ix-32=0; 2) x>-12ix—18=0; 3) x>-12ix-32i=0; 4) x*>~12ix+32=0.

9. HanmMeHbllee 3HAUeHHE TapaMeTpa @, TPH KOTOPOM KOPHH ypaBHEHHS X>+(a—3)x—3a=0
YIOBJIETBOPSIIOT YCIOBHIO x. + X, =25, paBHO:
1) -6; 2)-5; 3)4; 4) 4.



10. Yucna x1, x2 ABASIOTCA KOPHAMH ypaBHeHHs S5x°+x+3=(. 3HaueHHe BBIpaKEHHS i+i
xl xZ
paBHO:
3 3 1 25
1) =; 2)——; 3)-=,; 4) —.
) 5 ) 25 ) 3 ) 3

11. Yucno kopHeii ypaBHeHHS X°—6x*—20x+14x—4=0 B 110116 KOMILIEKCHBIX YHCEJ PABHO:
1)0; 2)5; 3)1; 4)6.

12. Vpasuenne x8+2x°+4x*+4x3+5x2+2x+2=0 wumeer NBYKpaTHBIA KOpeHb i. MHOXECTBO €ro

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

19. MHOT OUJIEHBI HAJI TOJIEM JEMCTBUTEJIBHBIX YN CEJI

1. meet x0Ts ObI OIUH ACHCTBUTEIBHBIA KOPSHb MHOTOYJICH:
1) x?-3x+5; 2) x+5x5x+9; 3) x*+x+1; 4) x*—6x+9.

2. Muorounes f(X)=x3+3x?+x+3 uMeeT MHUMBII KOpeHs i. Ero ocTaabHble KOPHU PaBHBI:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma JIeiiCTBUTENbHBIX KOpHEH MHOTOUneHa 2x*—7x3+17x%—1 7x+5, NIMEIomero KOMIIEKCHBIH
KopeHb 1-2i, paBHa:

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

4. HerrpuBOIUMBIMH Ha/l ITOJIEM JEHCTBUTEIILHBIX YHUCEN SIBISIOTCS MHOTOUYJICHBI:
1) x?+3x+5; 2) 2x3-3x%+1; 3) 5x-4; 4) 7.

5. OcTaTok oT jeneHus MHOrouieHa x*+x°—3x’~4x—1 Ha MHorounen x> +x>—x—1 pasen:
1) 2x*43x+1; 2) 2x2-3x—1; 3) 2x2-3x-1; 4) 2x3-3x+1.

6. HerostHOE 4acTHOE OT JeleHHs MHOTouNeHa 3x°—2x?+x+2 Ha MHOTOuUNeH x*—x+/ PaBHO:
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOrouIeH HauMeHbIIeH CTEeNEeHU C AEMCTBUTEIbHBIMU KO3 PUIIMEHTaMU, UMEIOIINUNA KOPEHb
2—i, paBeH:
1) x24x+5; 2) x*+4x-5; 3) x>4x+3; 4) x>—4x-3.

8. HopmupoBaHHBI MHOIOWIEH HaUMEHbIIEH CTENEHU C JAEMCTBUTENbHBIMU KOX(p(UILIMEHTaMH,
UMEIOILHI IBYKPATHBIH KOPEHb i, paBeH:
1) x3+1; 2)x>-1; 3) x*1; 4) x*+2x2+1.

9. MHorouieH HaNMEHbIIIEH CTeTeHH ¢ NeHCTBUTENbHBIMU Kod(uirenTamu, nmeromuii kopau 0
" i, paBeH:
1) x3+x; 2) x°—x; 3) x3+x%+x+1; 4) x°=x+1.

10. [Ins HOPMHUPOBAHHOTO MHOIOWIEHAa HAaWMEHBUIEW CTENEHM C JEHCTBUTEIbHBIMU
koo urmenTamMu, UMeromero Kopau 1, 2, 1+i, koodduimenT npu x° paBeH:
1) -5; 2)-8; 3) 4; 4) 10.

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



12. I[IpuBogumMbIMH HaJ R MHOTOWIEHAMH SIBIISIFOTCS
1) x2x-3; 2) x+9; 3) x¥04x+1; 4) 2x3+x%x-2; 5) x*+x+1.

20. MHOT'OYJIEHBI HAT ITOJIEM PAIIMOHAJIBHBIX YU CEJI

1. Cpennee apupMeTHUECKOE IEIbIX KOpPHEH ypaBHeHus x°—5x2+8x—4=0 paBHo;
5 4
11, 2)2; 3) =; 4) —.
)12)23) 2 4) 3
2. CyMMa LieNbIX KOpHel ypaBHeHHs x*+4x°—2x°—]2x+9=0 paBHa:
1) 4; 2)-4; 3)-2; 4) 2.

3. TlponsBeieHne panyoHaIbHEIX KOpPHEH ypaBHeHHs x°+5x2+3x—9=0 pasHo:
1) -6; 2)6; 3)9;4)-9.
4. HenmpuBomuMbiMu HaJ Q SIBIISTFOTCSI MHOTOWICHBI:
a) 7x13+2x4-16x3+4x—10;
0) 4x>+x+5;
B) x>~7x+30;
r) x?+7x-30.
1)a,0; 2)6,8; 3)0,r; 4)a,B.
5. Llenbie KOPpHU UMEET MHOTOWIECH:
1) X3—X2—%X+%; 2) 12x3-4x°-3x+3; 3) 6x>-5x+1; 4) 2x-3.

6. He umeer 1ienpix KOpHEH MHOTOYICH:
1) 3x°2x—1; 2) 4x3—4x>=x+1; 3) 9x>-6x+1; 4) 3x+9.

7. [MpuBogumbiMu Haj Q SIBJISTFOTCSI MHOTOWICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*4+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 MuoTouneHa f(X)=(Xx—1)?3-5 npu x=1 pasHo:
1) 22°5; 2)5; 3)-5; 4)-1%°5,
9. CBoGoausIi wien Muorounena f(x)=(3x12-4x-1)1% papen;
1) 1; 2) -1; 3) 2100, 4) 210
10. TToka3zaTenb KpaTHOCTH KopHs 2 MHorouneHa f(X)=x°-5x*+7x3-2x?+4x-8 pasen:
1)1; 2)2; 3)3; 4)4.
21. PACIIUPEHUSI TIOJIEM

1. AJ'IFe6paI/I'-IeCKI/IMI/I Haz 1oJieM paliuOHAJIBHBIX YHUCCIT ABJISAFOTCS:
11, 2)i.3)m; 4)e.

2. MUHMMAJIBHBIH MHOTOYIEH Yuciia o=1—1 HaJ MoJieM paroOHAIbHBIX YHUCEI PABEH:
1) x2+1; 2) x?-2x+2; 3) x242x+2; 4) x*42x-2.

3. Crenenp unciaa o=1-1 HaJ OJIEM pPallMOHATIBHBIX YHUCEN PaBHA!
1)1; 2)2; 3)0; 4)3.

4. TIpoctoe anredpandeckoe pacuuperne Q(1—1) cocTouT u3 uncen Bua:



1) a+b(1-i), a,b €Q;
2) a+b(1-i), a,beR;
3) a+hbi, a,b €Q;
4) a+bi, a,b €Q.

5. CreneHs 4ncia Otzl—i Haa IMOJIEM KOMIIJIEKCHBIX YK CCII paBHA:
1)0; 2)1; 3)2; 4)3.

6. Crernedpb unciaa o= \/E +i Haza IMOJIEM pallMOHaJIbHBIX YKUCCIl paBHA:
1)1; 2)2; 3)3; 4) 4.

7. Ilpocroe anredpanueckoe pacimpenue Q( V2 +1) COCTOUT M3 YKCEI BUJA:
1) a+b(+/2 +i), a,b Q.
2) a+h(+/2 +i) + c(V2 +i)% a,b,c Q.
3) a+b (/2 +i) + c(+/2 +i)2+d(+2 +i)3, a,b,c,d Q.
4) a+b(+/2 +i) + c(~2 +i)?+d(/2 +i)3+f(+/2 +i)*, a,b,c,d,f Q.

8. MUHEMAJIBHEIH MHOTOWICH YHCiIa 0= +/2 +i Hax moneM Q palMOHATBHBIX YHCE] PABEH:
1) x42x%+1; 2) x°-2x%+9; 3) x*2x%-9; 4) x*-2x%+9.

9. CteneHsp 4ncaa o= \/E +i Haja 1moJieM HeﬁCTBHTeHBHLIX YUCCII paBHA:
1)1; 2)2; 3)3; 4)4.

10. Cremnenb 4ncia o= +/2 +i Haj moneM KOMIUICKCHBIX 4mcen paBHa: 1) 1; 2)2; 3) 3; 4) 4.

11. YtoOsl yOpaTe HppanoHaIbHOCTh B 3HAMEHATENE Ipoou , HAJI0 YMHOXUTb YUCIIUTEIIb

1
Y2+1
Y 3HAMEHATeJNb IpoOU Ha YHCIIO:

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

1 1 1 1 1 _
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1) J6-1; 2) J6-+2; 3)5; 4) J5-+2.

13. Pa3peminMebl B KBaJApaTHBIX paJuKaiax ypaBHEHUS:
1) x3-1; 2) x3-2x-1; 3) x*3x+7; 4) x>-5x+1.

12. Cymma

14. Hepazpemumo B KBaJIpaTHBIX pajivKaliaX ypaBHEHHE:
1) x3-5x+2; 2) x3-5x—1; 3) x3+1; 4) x3+2x-3.

15. Ha AuarpaMMme IIO0OKa3aHO OTHOHICHUC BKIMOYCHUA MCKAY HCKOTOPbBIMU YHUCIOBBIMU
MHO>KECTBaMU. Y CTAHOBUTE COOTBETCTBUE:

1
3 OTBeETHI:
_ — MHOXKECTBO BCEX alreOpandecKux 4uced;
4 — MHOKECTBO BCEX ACHCTBUTEIBHBIX YHCEI;
— MHOKECTBO BCEX PAllMOHAJIbHBIX YUCET;

v — MHOXECTBO BCE€X KOMIIJICKCHBIX YHUCECII.



Kpurepuu olieHKH TecTa:

10.

11.
12.

13.

14.
15.
16.
17.
18.

19.
20.
21.

=

Kaxmoe 3amanue tecta orieHMBaeTcsa B 1 Oa.

2. I/ITOFOBaH OLICHKa 3a BECb TCCT COOTBeTCTByeT npoueHTy HpaBI/IJ'IbHBIX OTBCTOB II0
OTHOIIIEHUIO K 00IIeMy YMCITY BCEX BOIPOCOB B TECTE.

3. OrieHKa 3a TeCT CUATACTCS MOJIOKUTEIHHON, €CITH CTYACHT OTBETHJI MMPABUIIBHO HE MEHEE, YEM

Ha 60% BOMPOCOB TeCTA.

6. Tunosoe konmpoavHoe 3a0anue na smane popmuposanus [1K-1:

Bomnpocs! k 3k3ameny 1

BeickasbiBannsa. Onepanny Hajl BbICKAa3bIBAHUSAMU.

®opMyiibl JIOTUKM BbICKa3biBaHUM. PaBHOCHIIBHBIE (popmyiibl. OCHOBHBIE PaBHOCHIIBHOCTH
JIOTUKU BBICKA3bIBaHUH.

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU U UX CBOWCTBA.

Onpenenenue npeaukara. Onepaunu HaJ npeaukaramu. O61acTb HCTUHHOCTH MpeAUKaTa.
Jlornyeckue onepaunuu CBSI3bIBAHUS KBAHTOPOM OOIHOCTU M KBAaHTOPOM CYILIECTBOBAHHS Ha
MHO’KECTBE MpPENNKATOB. PAaBHOCUIIBHOCTH JIOTMKH IPEIUKATOB, CBSI3aHHBIE C MPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMAaTHYECKUX YTBEpXKIEHMM Ha s3bIKe JIOTUKM npeaukaroB. OOpaTHas u
MIPOTHBOIOJIOXKHAS TeopeMbl. Heo0XoanmMoe 1 10CTaTOuHOE YCIOBUSI.

bunapHoe oOTHOLIEHME MEXIy D3JIEMEHTaMH MHOXKECTB; CIOCOObI 3ajjaHusi OMHApPHBIX
oTHoweHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHOe OTHOIIEHHE HA MHOXKECTBE; CBOICTBA OMHAPHBIX OTHOILICHHH.

OTtHoleHne 3KkBUBaIEHTHOCTH. Kitacc akBUBaneHTHOCTH. PaKTOP-MHOKECTBO.

Pa3Ouenne mMHOkecTBa. CBSA3b OTHOIIEHHS HKBHUBAJECHTHOCTH, 33JJaHHOTO Ha MHOKECTBE, C
pa3bHueHueM 3TOro MHOXKECTBA.

OTHoeHue nopsaka. YnopsioueHHble (CTpOro, HECTPOro, YaCTUYHO, JIMHEHHO) MHOKECTBA.
Yactuunoe  otoOpaxenue. OroOpakeHue; BHABI  OTOOpaXeHHH  (CIOPBEKTHUBHOE,
WHBEKTHUBHOE, OUEKTUBHOE).

OOpatHoe otoOpaxenue. HeobxomaumMoe W J1OCTaTOYHOE  YCIIOBHE  OOpaTHMOCTH
OTOOpaKEHHIA.

Komno3zunust orobpaxkeHuii 1 ee CBOWCTBA.

bunapnsie anredbpandeckue onepannu. CBoicTBa OMHAPHBIX ONEPALIU.

Onpenenenune rpynnsl. [Ipumeps! rpynm. IIpocTeiimne cBoiicTBa rpynmsl.

Omnpenenenne noarpynmnsl. [Ipumeps! noarpynn. Kpurepuii moarpynmns.

Omnpenenenue koipla; npumepsbl konen. Kombio menbix uucen. OTHOIIEHHE CpaBHEHUS B
KOJIBIIE LIETIBIX YHCEIT; KOJIBIO KJIACCOB BHIYETOB.

IIpocreimue cBoiicTBa kosel. [logkonbuo nanHoro konsna. Kpurepuii noakosnsua.
Onpenenenue noius. IIpumeps! nosnei; npuMep HEUMCIOBOTO KOHEUHOTO MOJISL.

[Ipocreiimme cBoWcTBa MOJEH.



22. Iloanone. Pacimmpenue momist. YopsaoueHHbBIE TOJIA.

23. 'omoMopdu3Mbl 1 H30MOPPU3MBI TPYIII, KOJICI] U TTOJICH.

24. AKcHOMBI MHOXKECTBA HAaTypalbHBIX urcen. [IpuHImn MareMaTndeckoi HHYKIIHUH.

25. Tloctpoenue monst C, SIBISIFOIIETOCS PACIIMPEHUEM IOJI JEHCTBUTENBHBIX 4Hcen R, u ero
MHUHHUMAJIBHOCTb.

26. AnreOpanueckas popma KOMILIEKCHOTO uucia. Onepanuu Haj KOMIUIEKCHBIMH YHCIIaMU B
anredbpandeckoii popme. M300pakeHre KOMIJICKCHBIX YHCE Ha KOMIUICKCHOM TIIOCKOCTH.

27. Tpuronomerpuueckas (popmMa KOMIUIEKCHOTO YHCa. YMHOKEHUE W JCIIEHUE KOMIUIEKCHBIX
qucell, 33JJaHHbIX B TPUTOHOMETPUUECKOH (popMe; NX TreoMeTpUuUecKas HHTEPIIPETaIIHsL.

28. KopHu n-0il creneHu M3 KOMIUIEKCHOrO 4ucia. ['eomerpuueckoe m300pakeHHe KOpHEH Ha
KOMIUJIEKCHOM TJIOCKOCTH.

29. Kopnu u3 equauiibl. CBOMCTBAa KOPHEH 71-0U CTETICHH U3 STUHUIIBL.

30. IlepBooOpa3Hbie KOPHU 71-OM CTETIEHU U3 eUHUIIBL. TeopeMbl 0 IepBOOOPa3HBIX KOPHSIX.

Yucaopsie 1mojIsi. MUHUMAIBLHOCTD IIOJIS palrOHAIBHBIX YHUCCII.

Kpurepuu olileHKHM OTBETA HA DK3aMeHE:

1. Dk3ameH mnpoBoauTcs B (OpME HMTOrOBOro Tecta Mo Marepuany 1-3 ro paszaenos
JTUCHUIUIAHBI (IUIaKTHYSCKUE SAMHULIBI 1-8).

2. K tecty momyckaroTcsi CTyA€HThI, OTYUTABILIKECS 110 00€UM KOHTPOJIbHBIM pabotam, U/13

1 TEPMUHOJIOTMYECKOMY OMpocy He MeHee, yeM Ha 60 % mo KaKaoW W3 MepeyrclIeHHbIX

dopwm.

Kaxxnoe 3aganue tecta onenuBaercs B 1 Gai.

Hrorosast OLEHKa 3a BeCb TECT COOTBETCTBYET IIPOLIEHTY IPaBWIBHBIX OTBETOB IIO

OTHOIICHHUIO K O0IIEMY YHCITy BCEX BOIIPOCOB B TECTE.

3. OrreHka 3a TECT CYMTAETCS MOJIOKUTETBHOM, €CITH CTYICHT OTBETHII IPABUIILHO HE MEHEE, YeM
Ha 60% BOMpOCOB TecTa.

4. OT UTOrOoBOTO TECTa OCBOOOKIAIOTCS CTYCHTHI, HaOpaBIue 1Mo pedTuHTy He MeHee 60%.

S

7. Tunosoe konmponvHoe 3adanue nHa smane opmuposanus [1K-1:

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

CTVIEeHT IOJDKEH YVMETh:
BbINOHAMb ONEPAYUY HA0 MAMPUYAMU;

onpeoensamos paHe Mampuybl,

8bIUUCTIAMb Onpedenumens Kea0OpamHou Mampuybl PazHbiMu Cnocobamu,

BbIUUCTAMD OOPAMHYI0 MAMPUYY PAZHBIMU CNOCOOAMU,

npPOBOOUMb UCCNIEO08AHUE HA COBMECHOCHb CUCTEMbl TUHEUHbIX YPAGHEHUI U peulams ux
pasnudnsiMu memooamu (Mmemooom I aycca, mampuynvim memooom, memooom Kpamepa);
onpeoenams JUHENUHYIO 3A8UCUMOCb U HE3ABUCUMOCTb PASIUYHBIX CUCIEM BEKIMOPO8;

® onpedenams 6A3UC U PAHZ KOHEYHOU CUCMEMbL BEKIMOPOB,

®  QONOJHUMb JTUHEUHO HEe3ABUCUMYIO CUCTEM) B8EeKMOPO8 GEeKMOPHO20 NPOCMPAHCMEd, He
aenAWYOCa bazucom, 00 baszuca;

® onpedenamv pazmMepHOCms U 6A3UC nepeceyeHus U CyMMbl HOONPOCMPAHCIE;
®  GLINOJIHAMb NPOYECC OPMOSOHAIUZAYUL NPU NOCMPOEHUU OPMO2OHAILHO20 basuca;



® onpedenamv paA3MEPHOCMb U HAXOOUMb  0A3UC — OPMOLOHAILHO20 OONOJIHEHUS K
NOONPOCMPAHCMBY KOHEUHOMEPHO20 e8KIUA08A BEKMOPHO20 NPOCMPAHCEA,

® HAXOO0UmMb 6 K.M. eBKIUOOBOM  NPOCHPAHCHEE  OPMOSOHANLHYIO — NPOEKYuro U
OPMOOHANILHYIO COCMABIAIOUWYI0 BEKMOPA OMHOCUMENbHO NOONPOCMPAHCMEA,

®  HAXOOUMb MAMPUYY TUHENHO20 ONepPamopa 8 PUKCUpPOBaAHHOM basuce;

® Haxooumv obaacme 3HaueHull (00pas) u paue, A0po u Oeghekm AUHENUHO2O onepamopa,
3a0aHHO20 8 HEKOMOPOM bazuce mampuyel,

®  HAXo0O0Umb CcoOCMBeHHble 3HAYEHUs U COOCMBeHHble BGeKMOpbl JUHEUHO20 Oonepamopad,
3a0aHHO20 8 HEKOMOPOM bazuce Mampuyeu.

HToroBasi KOHTPOJILHASL pPa0d0TAa COCTABJSIETCS M3 THIOBBIX 3a/aHMI, BKJIIYEHHLIX B
cJIeYIOIIHE POBEPOYHbIE PA0OThI:

1. Konrponbnas padora Nel;

2. W3 2-ro cemectpa,

3. KontponsHas padota Ne2.
Kpurepun onleHKH KOHTPOJbLHOH padoThI:

1. TIpoBoautcs B popMe IpOBEPOYHON ayAUTOPHOM pabOTHI.

2. Kaxmoe 3amanue paboThI OlIeHUBAETCS B 1 0aut; npu JTOMYIIEHHBIX OMIHOKAX OICHKA 32
3aJJaHUe CHUXKAETCSI.

3. llpu oueHuBaHMM 3aJaHUSl YYUTHIBAETCS AaKKypaTHOCTb OGOpPMIICHHS M MOAPOOHOE
OIMCAaHMUE X0Ja PEIIEHUs CO CChIJIKAMM HA COOTBETCTBYIOIMI TEOPETUUECKUN MaTEpHAIL.

4. HWroroBas oneHKa 3a BCIO pabOTy COOTBETCTBYET MPOLEHTY MOJIYYEHHOTO CyMMapHOTro Oasuia
[0 OTHOILICHHIO K MAaKCUMAaJIbHO BO3MOXKHOMY YHCITy OaJlIOB.

5. TlonoxurenbHOU cuuTaeTcs oleHka 3a padory He MeHee 60%. [Ipu oTpuIaTebHON OIeHKE

CTYICHT MepenuchiBacT paboTy 3aHOBO (PYyTroil BapuaHT).

PeliTrHrOBBII 6aJUT 32 TOBTOPHOE HAaMMCaHUE pabOTHI HE MOXKET ObITh Oobiie 75 %.

OT UTOrOBOM KOHTPOJIBHOIN PabOThI 0CBOOOXKIAIOTCS CTYACHTHI, OTYUTABIINECS MO 00CHM

KOHTPOJBbHBIM paboTram, BceM MJ/I3 u TepMuHOIOrHYeCKOMY OMpOCy HEe MeHee, ueM Ha 60

% 1o Ka)XJ0¥ U3 NepeuncaeHHbIX Gopm

~No

8. Tunosoe xkonmponvHoe 3adanue na smane opmuposarus [1K-1:

Bonpocsl K 3K3amMeny 2

1. Tlonyrpynnsl. MoHouabl. O600IIEHHBIH 3aKOH aCCOLIMATUBHOCTH JUIsl IOJTYTPYIIL.

2. I'pynna moacraHoBok Ha MHOkecTBe M. CuMmmerpuueckas rpymma n-oi cremeHu (Sp).

Teopema Koanu.

3. Tlopsimok sJjeMeHTa TpPYMIBI; €ro CBOWCTBA. TeopeMa O CTENeHSAX JJIeMEHTa KOHEYHOTO

MOPSAZIKA U €€ CIIE/ICTBUE.

4. lwuxnuueckue tpynmbl. M3oMopdusm OECKOHEUHBIX HUKIMYECKUX TPYMM; HU30Mophusm

KOHEYHBIX IIUKJIMYECKUX FPYII OJHOTO MOPSIKA.

5. OrTHoleHne cpaBHEHUS N0 MOATPYIIE U ero cBoicTBa. [IpaBbie U ieBble CMEXHBIE KIACChHI IO

MOArpYTIIIeE.

6. Teopema Jlarpanxa u ee CIeICTBHS.

7. HopmanbHble nenuTenu rpynnbsl. Kpurepuii HopManbHOTO JenuTens rpymibl. GakTop-rpynma.

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

TPYIIIIbI (G ,%) B Tpymmy (H ,o) sBIseTcs MOATPYNION M HOPMATbHBIM JEIHUTENEeM TIPYTIIBI
G, ).

9. Teopema 00 smmMophr3Max TPyIIIL.

10. Uneans! kombiia. OTHOIIEHHE cpaBHEHUS MO Hjeairy. DakTop-Koibio. TeopemMa 0 TOM, YTO

mHOkecTBo K | BCEX KJIACCOB BBIYETOB KOJIbIIA K mo uneany | siBnsieTcst KOJIbIIOM OTHOCUTEIBHO



onepaunii @ u &.

11. T'omomopdusmsl koser. Sapo romomopdusma. Teopema 06 amumopdu3zMax KoJell.

12. Xapakrepuctuka xoinbla. [lojge yacTHBIX 001acTH 1EJIOCTHOCTH. Teopema 0 CyIIecTBOBaHUU

T0JI YACTHBIX JUIsl 00JIACTH 1IETOCTHOCTH.

13. Kosb11o riaBHBIX HeanoB. @akTOpUaNIbHOCTh KOJIbLA TTIAaBHBIX U/IE€aJIOB.

14. EBkinioBsl Koniblia. Teopema O TOM, YTO €BKJIMJIOBO KOJIBLIO SIBJISIETCS KOJBIOM TJIaBHBIX
UJIeasoB.

15. KoJ1p110 MHOT'OUWIEHOB OT OJIHOM EPEMEHHOMN HaJ IPOU3BOJbHBIM KOMMYTATUBHBIM KOJIBLIOM.

16. Jlenenrie MHOTOWIEHA HA By4IeH x-a . Teopema besy. Cxema ['oprepa.

15: Kopuu MHorowieHa. Teopema o 4ucie pa3iMUHBIX KOPHEH MHOrOuYJ€Ha n-Of CTENEHW Haj
00JIaCTHIO IETIOCTHOCTH.

16. Anrebpanueckoe 1 PyHKIIMOHATBHOE PABEHCTBO MHOTOUYJICHOB.

17. MHorounieHsl Haj nojieM. Teopema 0 A€JIEHUH C OCTATKOM B KOJIbLIE MHOTOWIEHOB HaJl IIOJIEM.

18. Anroputm EBxinza B xonblle MHOTOWIeHOB Haja nojieM. HOJ[ 1ByX MHOTOYJICHOB B KOJIBIIE
MHorouwIeHoB Haj noieM. Cpoiictea HOJI,.

19. HenpuBoaumMble HaJa JaHHBIM IOJIEeM MHOTOWIeHbl. CBOWCTBA HENPUBOAMMBIX HAJ IMOJIEM
MHOTOYJIEHOB. TeopemMa O pa3loKEHHMM MHOTOWIEHA HaJl ToJeM B TPOU3BEICHUE
HEMPUBOJUMBIX HaJl JAHHBIM TOJIEM MHOTOYJICHOB.

20. IIpon3BoaHasi MHOTOUYJICHA HaJ MOJIEM HYJIEBOW XapaKTepUCTUKH. KpaTHOCTh HEMPUBOIUMBIX
MHO>KHUTEJIEN MHOTOWJIEHA U €ro IIPOU3BOIHOM.

21. MHOTOUJIEHBI OT HECKOJBKUX NepeMeHHbIX. OTHOPOIHBIE MHOTOWIEHHI. JIeKcHKOoTrpaduieckoe
pacnosoKeHUE HEHYJIEBbIX YWIEHOB MHOTOUJIEHA.

22. CuMMeTpHUYeCKHe MHOTOWIEHBI. JIEeMMBI O CHMMETPUYECKHX MHOTOYJICHAX.

23.OcHOBHasi TeopeMa O CHUMMETPHYECKMX MHOrowieHax. [IpakTuyeckuii crmoco0 BBIpaKECHUS
CUMMETPUYECKOTO MHOTOWJIEHA Yepe3 JIEMEHTapHbIE CHMMETPUUECKHE.

24. MHOTO4JIEHBI HaJ| M0JIeM KOMIUIEKCHBIX uncell. OCHOBHas Teopema ainreOphbl U ee CIeACTBHUS.

®opmynel Buera.

25. MHOTO4JIEHBI HaJl TIOJIEM JIEHCTBUTENBHBIX YHCEN U UX CBOMCTBA.

26. Pemienve ypaBHeHMi 3-eii creneHu. MccrienoBaHue HEMOIHOTO KyOWYECKOTO ypaBHEHHUS C
JIeNCTBUTENBHBIME KOd(UleHTaMu.

27. Meton ®@eppapu [u1s pelieHus ypaBHEHUH 4-0i1 cTeneHu.

28. Llenble 1 panoOHATFHBIE KOPHU MHOTOUWICHA C palliOHANBHBIMU K03 duumenTamu. Kpurepnit
HENPUBOJUMOCTU DU3EHIITEeHA

29. Anrebpandeckuii HaJ| TIOJIEM 3JIEMEHT U €T0 MUHUMAJIbHBI MHOTOWJICH.

30. IIpocToe anredpanveckoe pacIIipeHue OIS U €T0 CTPOCHHUE.

31. OcBoOoxkeHNE OT anreOpandeckoil UpPaIMOHATHFHOCTH B 3HAMEHATEIIe IPOOH.

32. Pa3pemmiMocTh ypaBHEHHI B KBaJPATHBIX pajJuKaiax Haj TOJEM pPalMOHAIBHBIX YUCEN U
3a/1a4u TEOPUHU FT€OMETPUUECKHUX MTOCTPOCHUM.

Kpurtepnu olleHKH 0TBeTa HAa IK3aMeHe:

DK3aMeH MPOBOJMTCS 0 OMiIeTaM, B KOTOpPbIE BKJIFOYEHBI 110 J[Ba BOIIPOCA U3 IIPOTPAMMBI.

2. Ilpu oneHMBaHMM OTBETa YYMTHIBACTCS: MPABUIBHOCTH (POPMYIUPOBOK; YCTAaHOBJIEHHE
B3aMMOCBSI3U TEOPUU W TPAKTUKH; CONEPKATEITHHOCTh M apryMEHTHPOBAHHOCTH, TIOJHOTA U
CTPYKTYpHas JIOTHYHOCTh OTBETA; TIyOMHA 3HAaHUI BOIpoca.

3. Ilpm ponymeHHBIX OMmMOKaX W HETOYHOCTSIX B  (POPMYTHpOBKaX ONpeNeNeHud u
JI0Ka3aTeIbCTBAX TEOPEM OIICHKA 32 OTBET CHUYKAETCS.

4. K sK3aMeHy JONYCKalOTCSl CTYACHTBI, OTYUTABIIMECS MO OOCMM KOHTPOJBHBIM paboTam M
BceM M/13 He menee, yem Ha 60 % mo kax 10 U3 nepedrciIeHHbIX GopM.

5. CryneHT, cAaBIIMI YCIENIHO KOJUIOKBUYMBI 1O TMEPBBIM JIBYM paszienam 3-To ceMecTpa u
OTYMTABLIMICS MO 00EUM KOHTPOJIBHBIM padoTaMm, MO KEJTaHUI0 MOXKET OBITh OCBOOOXKICH Ha
9K3aMEeHEe OT MEPBOT0 BOIIPOCca OMIIETa C BHICTABICHHUEM 32 STOT BOIIPOC OLIEHKH 110 PEHTHHTY.

6. CrynenTsl, HaOpaBmMe 1O pedHTHHry He MeHee 60%, Mo WX >KeJTaHUIO MOTYT OBITh
0CBOOOXKIICHBI OT CJTaYM dK3aMEHa C BHICTABJICHHUEM OIIEHKH 10 PEHTHHTY.

=



YpoBuu chopmupoBannoctu komnerenunu [K-1 B pamkax g1ucuMminHbl

1 kype, 1 cemecTtp:

YpoBHH c¢()opMHPOBAHHOCTH
komnerenuuu ITK-1.

OcHoOBHbBIE IPU3HAKH YPOBHS

[ToporoBssiii

[Tpu BBITIOIHEHWY 3a7]aHM BceX (OPM KOHTPOJIS CTYICHT

JEMOHCTPUPYET 3HAHHUE!

- OIpeaciICHUuM JIOTMYECKUX onepauun Hag
BBICKA3bIBAaHUSAMU;

- ONpeAeNICHUH onepaurii HaJl MHOKECTBAMU;

- OIpeAcICHH CBOWCTB OWHAPHBIX OTHOIICHWH Ha
MHO>KECTBE;

MIPOSIBIISIET YMEHHE:

- CTPOWTH TaOMUIBI MCTHHHOCTU Ui (HOPMYIN JOTHKH
BBICKA3bIBAaHUI;

- HaxoIuTh pPe3yjbTaTbl ONEpaluil HajJ MHOXECTBaMH,
WJUTFOCTPUPOBATH PE3YNbTaThl OlEpaluii U OTHOLIEHUE
BKJIIOUEHUSI MEXJIy MHOXECTBAaMM Ha Juarpammax
Diinepa-Benna

- 3amnMchbiBaTh MaTEMaTHYECKHUE YTBEP)KICHUS, Ha S3bIKE
JIOTUKU TPEAUKATOB, BO3MOXKHO JOMYyCKas IpPH 3TOM
OLIMOKN HENPUHILMIIHAIBHOTO XapaKTepa;

- ompeneniarb 1o  o0paslly CBOMCTBa  OWHApPHBIX
OTHOIICHUH, 33JJaHHbIX Ha KOHEUYHbIX MHO>KECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIHOOYHO, OCHOBHBIE
anreOpel  (rpynmbl, KoOJibLla, MOJs); IMPUBOAUTH
IIPUMEPBI TPYIII, KOJIELL, OJIEH;

- ONpEeNeNATh BUJI 33JJaHHOTO 0TOOpaxeHus (QyHKIUN);

- BBINOJHATH JEHCTBUS HaJ KOMIUIEKCHBIMHM YHCIAMH
KaK B aireOpandeckoi, Tak U B TPUTOHOMETPUUYECKOU
dopwme;

[lo wroram OauIBHO-PEUTHMHIOBONl CHUCTEMBI CyMMa

pPEeUTHHIOBBIX OanoB CTyAeHTa coctasiser or 60 mo 75

OayI0B

bazoBrrit

[Tpu BBIMONHEHWH 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT

JEMOHCTPUPYET 3HAHHUE!

- OIpeAeseHUui JIOTUYECKUX onepauui HaJ
BBICKA3bIBAHUSIMU;

- OIpeAeNeHH onepanuii HaJ MHOKECTBAMU;

- ONpeAeICHN CBOWCTB OWHApHBIX OTHOIIEHWW Ha
MHOXKECTBE M OTIUYMTEIBHBIX OCOOEHHOCTEH rpados
OWMHApHBIX OTHOIICHHH, O0O0JaJAIOMUX YKa3aHHBIMU
CBOMCTBaMH;

MIPOSIBIISIET YMEHHe:

- CTpPOUTH TaOJNUIBI UCTUHHOCTH Ui (GOPMYN JOTUKU
BBICKA3bIBAHMI;

- HaXOOUTh PE3yNbTAaThl OMNEpalui HaJl MHOXKECTBAMH,
WJUTFOCTPUPOBATH PE3YJIbTAThI ONEpaIliii 1 OTHOIIEHHE
BKJIIOYEHUSI MEXJYy MHOKECTBAaMH Ha JuarpaMmax
Diinepa-BenHa;




- 3allMCblBaTb MAaTEMAaTHYCCKUC YTBCPXKIACHHUA, HA SA3BIKC
JIOTUKH TIPCAUKATOB, BO3MOXHO OOIIYCKad IMPU 3TOM
HEKOTOPBIC HETOYHOCTH,

- (dopmymnupoBarth TEOPEMBI, HUMEIOIINe BU/T
o0IeyTBEpAUTEIBHOTO U 00IIE0TPULIATEIHHOTO
CYXKJIEHUU CO  CIIOBaMH  «HEOOXOAMMO» |
«IOCTaTOUYHOY;

- OlpeneniaTb  CBOWCTBA  OWHApHBIX  OTHOLICHHUH,
3a/laHHBIX Ha KOHEYHBIX MHOXECTBAX U HA MHOXXECTBE
JeMCTBUTENBHBIX YHceN R, BBIIENATh cpenn OMHApHBIX
OTHOIIECHUH OTHOILEHUS 3KBHUBAJIECHTHOCTH, BO3MOXHO
JIOITyCKasi IIPU 9TOM HEKOTOPBIE HETOYHOCTH;

- ONpeAeNATh BUJ 33JaHHOTO 0TOOpakeHUs ((PyHKITHN);

- OIpeneNiTh CBOMCTBa OMHAPHBIX ONEpaluii Ha JaHHOM
MHOJKECTBE, y3HABAaTh OCHOBHBIE anreOpsl (TpyIIb,
KOJbIla, IOJIs); NMPUBOAUTH MPUMEPHI I'PYIIN, KOJell,
noJjei;

- BBINOJHATH JEHUCTBUS HAJ KOMIUIEKCHBIMHM YHMCIIAMH
KaK B anreOpamyecKoid, Tak U B TPUTOHOMETPHUUYECKON
dhopwme;

IIOKA3bIBACT BJIA/ICHHE!

- HaBbIKAMU IIPUMEHEHMS IIOJYYECHHBIX 3HAaHUM W
YMEHMH TIpU PpELICHUH TUIIOBBIX alredpanyecKux
3a1ad.

[lo wroram OaJIBHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEUTHHIOBBIX OAJIOB CTYAEHTa COCTaBisAeT OT 75 10 87

0amioB

IloBEINIeHHBIN

[Ipu BbINIOJIHEHUY 3a7jaHUM BceX (OPM KOHTPOJIS CTYAEHT
JEMOHCTPUPYET 3HAHUE!

- OIpeAcIIeHuN JIOTUYECKUX onepanum HaJ
BBICKA3bIBaHUSAMM, IIPOCTEHIIUX 3aKOHOB  JIOTMKHU
BBICKA3bIBAaHUI (mpotuBopeuns, HCKJIFOYEHHOTO

TPETHEro, KOHTPANIO3ULIUU U Jp.);

- ONpENeNICHWH OmNepaluid HajJ MHOXKECTBAMH U MX
CBOICTB;

- ONpeNeNeHUi CBONCTB OMHAPHBIX OTHOILICHWH Ha
MHOECTBE U OCHOBHBIX BHJOB OMHAPHBIX OTHOIICHUH:
9KBHUBAJIEHTHOCTb, OPSAIOK, (DYHKIIUS;

- OCHOB OOmiell Teopuu anreOpauvdecKux CHUCTEM:
ompezieneHuss OWHApHON omepaud Ha  JaHHOM
MHO’KECTBE, ONPEACIICHUS TPYIIbI, KOJbIA, OIS U UX
IIPOCTEUIINX CBOMCTB;

MIPOSIBIISIET YMEHHe:

- HaXOOUTh PE3yNbTAaThbl OMNEpalui HaJl MHOXKECTBAMH,
WUTIOCTPUPOBATh PE3YIbTATHI ONEPALMil U OTHOIIICHUE
BKJIIOYEHUSI MEXJYy MHOKECTBAaMH Ha JuarpaMmax
Ditnepa-BeHHa, 10Ka3bIBaTh PaBEHCTBA JJIs MHOKECTB;

- ONpeAeNiaTh U aHAJIM3UPOBATH JOTHYECKYIO CTPYKTYPY
MaTeMaTUYeCKUX TPEIJIOKCHU, MPUMEHSATH 3aKOHBI
JIOTUKU TIPU PaBHOCHIIBHBIX MPEOOpa30BaHUN TE€X WIU
VHBIX YTBEPKJICHHUI;




- ONpeAeNnsaTh  CBOWCTBA  OWHApHBIX  OTHOIICHHM,
BBIICJIATh Cpely OWMHAPHBIX OTHOLICHUN OTHOIIECHUS
SKBUBAJIEHTHOCTH U MOPSIKA;

- OIpeneNnaTh BUJ 3aJJaHHOTO OTOOpakeHus ((PyHKIHH);

- OIpenenaTh CBOMCTBAa OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHBIE airedOpbl (TPYIIIbI,
KOJIbLIA, IIOJIS); OIpPENeIATh UX CBOWCTBA U IPUBOAUTH
IIpUMEPbl KOHEYHbIX M OECKOHEUHBIX TIpYIII, KOJell,
TOJICH;

- BBIIOJHATH JEMCTBHUS HaJ KOMILJIEKCHBIMM YHCIAMHU
KaK B anreOpanyeckoi, Tak U B TPUTOHOMETPUUYECKOH
dopme, WJUTIOCTPUPOBATH orepanuu Haj
KOMIUIEKCHBIMU YHCJIaMU T€OMETPUYECKH;

[I0OKa3bIBACT BJIaJeHHE!

- HaBbIKAMU IPUMEHEHHUS IOJIYYEHHBIX 3HAaHUH U
YMEHMH B pa3IuMyHbIX CHUTyauusx (B Ipexaenax
U3Yy4EHHON TeMaTUKHU Kypca).

[lo wroram OaJIBHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEUTHHIOBBIX OajlIoOB cTyneHTa coctasiseT oT 87 no 100

0asIoB

1 kypc, 2 cemecTp

YpoBHH cpopMUPOBAHHOCTH
rkommerenuuu [K-1.

OcHoOBHbBIE PU3HAKH YPOBHS

[Toporossiii

[Ipu BeIMIONIHEHUY 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT

JEMOHCTPUPYET 3HAHUE!

- OCHOBHBIX TMOHSTHM TEOPUUM CUCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH: pELIEHUE CHUCTEMBI,
COBMECTHas (HECOBMECTHAsl) CHUCTeMa, PaBHOCHJIbHBIC
CUCTEMBI, 3JIEMEHTapHble NPeoOpa30BaHUS CUCTEMBbI
JIMHEWHBIX YPaBHEHUH;

- OCHOBHBIX IIOHATHHA TEOPUU MATPHUIL U OIIPEIETUTENEH;

- OCHOBHBIX IIOHATHUU TEOPUU BEKTOPHBIX IIPOCTPAHCTB;

MPOSIBIISIET YyMEHHUE:

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHUM METOIOM
IIOCJIEI0BATEIBHOTO NCKIIFOYEHHSI HEU3BECTHBIX;

- TOpPOBOIUTH TO 00pasly HCCIEOBAHUE CUCTEMBI
JINHEMHBIX YpPaBHEHUWI HA COBMECTHOCTb, BO3MOHO
JIOTIyCKasi TpPU 3TOM OIIMOKH HENPUHIUITHAIHEHOTO
XapakTepa,

- BBINONHATH MO OOpa3lly NEHCTBUS HAA MaTpUIAMHU,
BBIUUCIIATH PAHT MATPHUILbI, ONPEACTUTENL KBAIPATHON
MaTpUIbI;

- HaxomuTh mo obpasmy DPCP omHOpOIHOW CHCTEMBI
JIMHEWHBIX YPaBHEHUN;

- ompeneniarb 0a3uc KOHEYHOMEPHOIO  BEKTOPHOTO
MPOCTPAHCTBA M KOOPJAMHATBI BEKTOpa B JAaHHOM
Oasuce;

- HaxoJuTh MO o0pa3ily 00yacTh 3HAUYEHUH, PaHT, PO,
nedeKT TMHEHHOTO onepaTopa, COOCTBEHHBIC 3HAYCHUS
U COOCTBEHHBIE BEKTOPHl JIMHEHHOro OIeparopa,




BO3MOXHO JOTTyCKast npu ATOM OLIMOKHU
HEMPHUHIIMITHATIHFHOTO XapaKkTepa,
[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa
pPEUTHHTOBBIX OaioB CTyAeHTa cocrasiser or 60 mo 75
0asIoB

bazoBrrit

[Tpu BBITIOIHEHWH 3a7aHM BceX (OPM KOHTPOJIS CTYIECHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOBHBIX IIOHATHUM TEOPUU CHUCTEM JIMHEHMHBIX
anreOpanvyeckux ypaBHEHUH: pELICHUE CHUCTEMBI,
COBMeCTHas (HECOBMECTHAas) CUCTEMA, PaBHOCHUJIbHbBIC
CUCTEMBbI, 3JIEMEHTapHbIE NPeoOpa3OBaHUsl CUCTEMBbI
JIMHEHHBIX YPAaBHEHUN;

- OCHOBHBIX IIOHATUN TEOPUH MATPULL U OIIPEICTUTENEH;

- OCHOBHBIX MOHSATUW TEOPUU BEKTOPHBIX MPOCTPAHCTB;

MPOSIBISIET YMEHHE!

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHUN METOJIOM
[IOCJIEIOBATEILHOIO  MCKJIFOUEHUSI ~ HEU3BECTHBIX,
MAaTPpUYHBIM METOJIOM U MeTOo10M Kpamepa;

- MpPOBOAUTH  HCCIEAOBAHUE  CHUCTEMbl  JIMHEHHBIX
YpaBHEHUH HAa COBMECTHOCTh, BOBMOKHO JIOITyCKas MpU
3TOM HEKOTOPbIE HETOYHOCTH;

- BBIIOJHATH JCHUCTBUSA HAJ MATPULUAMH M BBIYUCIATH
paHT MaTpHULlbl, ONPEIEIUTENb KBaIPaTHOW MATPHULIBI;

- Haxomuth OCP ogHOpOAHOW CHCTEMBI JUHEHHBIX
ypaBHEHUH;

- omnpenenarb 0a3uc KOHEYHOMEPHOIO  BEKTOPHOTO
MPOCTPAHCTBA W KOOPAMHATHI BEKTOpa B JAHHOM
Oasuce;

- HaxoauTh 0ONacTb 3HAYEHWI, paHT, sApO, JedeKT
JUHEWHOTO omepaTopa, COOCTBEHHBIE 3HAYEHUS U
COOCTBEHHBIE  BEKTOpPHI  JHMHEHMHOrO  OMeparopa,
BO3MOXHO  JOMyCKas MpU  3TOM  HEKOTOphIE
HETOYHOCTH,

MOKa3bIBACT BJIAJACHHUE!

- HaBbIKAMU TNPUMEHEHHUS I[IOJYYEHHBIX 3HAHUU U
YMEHMH TPU PEUICHHH THUIOBBIX ajre0panyecKux
3a/1a4.

I[lo wuroram OalIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTYJEHTa COCTaBigeT oT 75 jmo 87

OanioB

TloBEINIeHHBIN

IIpu BeIMoONHEHNM 3ajaHU BceX (POPM KOHTPOJISI CTYACHT

JEMOHCTPHUPYET 3HAHHUE!

- OCHOB TEOpPHUHM CHCTEM JIMHEHHBIX alreOpandeckux
YPaBHEHUW, METOJOB pEUIEHUS CHCTEM, KpPUTEPHUEB
CYIIECTBOBaHMA M €IMHCTBEHHOCTH peleHus (B
TEPMHHAX PAHI'OB MATPHUIL U ONpeeTuTeNeH );

- OCHOB TEOPHUH MATPULL U ONPEIAEIUTEIICH;

- OCHOB OOmIEH TEOpUM BEKTOPHBIX MPOCTPAHCTB M HUX
JMHEWHBIX MPeoOpazoBaHUIA;

MIPOSIBIISIET YMEHHE:

- pelmaTrb CUCTEMBI JIMHEMHBIX YPaBHEHUHN pPa3iINYHBIMU
METOJAMH;




- HCIIOJIB30BATh amnmapar MaTpULl U ONpPEIEIHUTEICH B
HEOOXOUMBIX CUTYyalUsX;

- yMeHHe  ompenensatb  0a3uc M Pa3MEpPHOCTb
KOHEYHOMEPHOI'0 BEKTOPHOT'O IIPOCTPAHCTBA, HAXOIUTh
KOOp/AMHATBl BEKTOPOB B  Pa3jIMYHbIX  Oa3ucax
IIPOCTPAHCTBA;

- YMEHHE HaxXxOJIUTh MAaTPUILy JMHEHHOIO OTOOpakeHus,
00JIacTh 3HAYEHWH, paHr, Aapo, ACPEeKT JIUHEHHOTO
oreparopa, HaXxOJUThb COOCTBEHHBbIE 3HAU€HUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

IIOKa3bIBACT BJIaJCHHE!

- HaBbIKAMU IIPUMEHEHHS I[IOJYYEHHBIX 3HAHUM W
YMEHUH B pa3MyHbIX CUTyaluusix (B Ipenenax
M3y4YEHHON TEMATUKH Kypca).

[lo wroram OaJIBHO-PEHTHHIOBOM CHCTEMBI CyMMa
PENTHHIOBBIX OalIOB cTyneHTa coctaBisieT ot 87 mo 100
0aJuIoB

2 Kypc, 3 ceMecTp

YpoBHH cpopMUPOBAHHOCTH
rkommerenuuu [K-1.

OcHoOBHbBIE IPU3HAKH YPOBHA

[Toporosslii

[Ipu BeIMIONIHEHUY 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT

JIEMOHCTPHPYET 3HAHUE:

[Ipu BeIMIONIHEHUY 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT

JIEMOHCTPHPYET 3HAHUE:

- ONpEeNeNeHUuW: Tpymma, MOATPYNNa, HOPMAaJIbHBIH
JeNIUTEeNb TPYNNbL; (hakTop-rpymnna;

- ONpENENeHUN: KONbIIO, MOAKONBI0, HAean KOJblla,
(hakTOp-KOIBIIO;

- OmpeneNneHui OCHOBHBIX MMOHATUH TEOpUU
MHOTOYJICHOB;

MIPOSIBIIIET yMeHHe:

- HaXOAUTh MO O0Opa3ily MpaBble M JIEBbIE CMEKHBIC
KJIACcChl TPYMIBI IO TOATPYIIe, CTPOUTH (hakTop-
rpynr[y, HaXOAUTh KJIACChbl BBIYCTOB II0 I/Ijleaﬂy,
CTpOUTH  (AKTOP-KONBIIO MO HAeaTy, BO3MOXKHO
I[OHYCKaSI HpI/I 3TOM OHII/I6KI/I HGHpI/IHHI/IHI/IaJ'II)HOFO
XapakTepa,

- BBIIOJIHATH JNCHCTBHSA HAJ MHOTOWICHAMH, JeJICHHE
MHOTO4YJIEHA Ha MHOTOUWIEH YrOJIKOM, MPUMEHATH IO
oOpasmy anroputM  EBkimmma uisi  HaXOXACHUS
HaWOOJBIIEro OOIIEro JCIUTEAS W HaUMEHBIIETO
00111ero KpaTHOT0 MHOTOUYJICHOB;

- TpUMEHATH cxemy ['opHepa [uIsl HaXOKAEHUS 3HAaYCHUI
MHOTO4JI€Ha U BCEX €r0 NMPOM3BOAHBIX IPH 33JaHHOM
3HAUYEHUU apryMeHTa, JUIs HaXOKJIEHHUS KpaTHOCTU
KOpHS;

- HaxoIuTh palMOHAIbHbIE KOPHHM MHOTOUYIEHA C
LEJIBIMA KO PHUIIMEHTaMU;




- npuMeHsTh popmyisl Buera s pemenus 3anay;

MOKA3bIBACT BJIA/IEHHE!

- HaBbIKAMU TPUMEHEHHUS TOJYYCHHBIX 3HAHUHA IO
MHOTO4JIEHaM K 3aj7jauaM MIKOJbHOM MaTeMaTHKU.

[Io wroramMm Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

pPEUTHHTOBBIX OaioB CTyAeHTa cocrasiser ot 60 mo 75

0asIoB

[Tpu BBITIOIHEHWH 3a7aHMd BceX (OPM KOHTPOJIS CTYICHT

JEMOHCTPUPYET 3HAHHUE!

- OIpEACIICHUM OCHOBHBIX IIOHATHUH TEOPHUHU TPYIIIL:
rpymnma, NOArpYIIa, MOPANOK 3JIEMEHTa TPYIIIIHI,
HOPMAaJIbHBIN JAETUTENb TPYIIIbI;, (pakTop-TpyIa;

- OIpEAeNICHU OCHOBHBIX TIOHATHH TEOPUU KOJIEL:
KOJIBLI0, TTOJIKOJIBLIO, M/I€AJT KOJIbLIA, (PAKTOP-KOJIBIIO;

- OIpeAesIeHuH OCHOBHBIX MTOHATUI TEOPUH
MHOI'OUJIEHOB;

MPOSIBIISIET yMEHHE:

- HAaXOIUTh IPaBbIC U JIEBBIE CMEKHBIC KJIACCHI TPYIIIIbI
[0 TOArPYMNE, CTPOUTH (HaKTOP-TPyNIy, HAXOIUTh
KJIACChl BBIUETOB 110 MJI€aNy, CTPOUTH (HAaKTOP-KOJBIO
10 KUjeany, BO3MOXKHO JIONyCKasi IPH 3TOM HEKOTOpbIE
HETOYHOCTH;

- BBINOJHATH JIEJIEHUE MHOIOWIEHa Ha MHOTOWIEH
YyIOJKOM, IPUMEHATh anroput™ EBximpa  mid

basosbiit
HaxXOoXJICHUs HauOoJbIIero oOuero AeauTeds U
HaUMEHBLIET0 0OLIEr0 KpaTHOIO MHOTOYJICHOB;

- IpUMEHATH cxeMy ['opHepa UIsl HaX0XKIEHUS 3HAYCHU
MHOIO4JIEHa U BCEX €r0 NMPOM3BOAHBIX IIPHU 33JaHHOM
3HAUEHUW apryMeHTa, Uil HaXOKJIEHUS KpaTHOCTH
KOpHS,

- pemlate  BOIPOC O  NPUBOAMMOCTH  3aJaHHOIO
MHOT'O4JICHA HaJl YKa3aHHBIM I10JIEM;

- HaxoIuThb palMOHAIbHBIE KOPHM MHOTOWIEHA C
LEIBIMU KO3PPUIIMEHTaMU;

- npuMeHATh hopMyisl Bueta s pemenus 3anay;

IIOKa3bIBAECT BJIAJCHHE!

- HaBbIKAMU TNPUMEHEHHUS TMOJY4YEHHBIX 3HAHUHA IO
MHOTO4IEHaM K 3a7jayaM HIKOJIBbHOM MaTeMaTHKH.

[lo wroram OauIbHO-PEUTUHIOBOMl CHUCTEMBI CyMMa

PEUTHHTOBBIX OAlIOB CTYAEHTA COCTaBIsAET OT 75 10 87

0au10B

IIpu BeINONIHEHNM 3ajaHU BceX (POPM KOHTPOJISI CTYAECHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOB TE€OpUHU TPYIII U TEOPUH KOJIEL;

- OCHOB TEOPMHM MHOTIOWIEHOB OT OAHOM U HECKOJIBKUX
IIEPEMEHHBIX;

IloBpIIEHHBIN MIPOSIBJISIET YMEHHE!

- CTpOUTH (HAaKTOP-TPYMILY 110 HOPMATBHOMY JIETUTEIIO U
(akTOp-KOJIBIIO 1O HJIealy;

- TNPUMEHATh TeopeMmy o0 snumopdu3Max A Tpymn U
JUISL KOJIELl;




- pemars aiareOpanyeckue ypaBHEHHs] TMEpBOH -
YETBEPTOU CTENIEHEN C OJHUM HEU3BECTHBIM;

- mnpuMmeHsaTh cxemy ['opHepa u dopmynsl Buera s
penieHus 3ajady,

- HAaxXOOUTh pPALMOHAIBHBIE KOPHUM MHOTOWIEHOB C
nenbiMu - Kodp@uuueHTaMn M pemarh BOIPOC O
MPUBOJAMMOCTH MHOTOWIEHOB Haj Z, Q, R, C;

MOKA3bIBACT BJIA/IEeHHE!

- HaBbIKAMU [PUMEHEHHUS [IOJYYEHHBIX 3HAHUU W
YMEHUH B Ppa3IMYHBIX CHUTyalusx (B Mpezenax
M3Y4YEHHON TEMAaTUKH Kypca).

[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa
PEUTHHTOBBIX OaIOB cTynaeHTa coctaisier oT 87 mo 100

OaJuI0B

2 Kypc, 4 cemecTp

Kpurtepun onenkn komnereHuuu IIK-1 B paMKkax THNOBBIX KOHTPOJIBHBIX 3aIaHMIi:

1. CooTBeTCTBUE OTBETA (bOpMyTIPIpOBKe BOIIpoOcCa. CO,I[Cp)KaTeJ'IBHOCTL, FJ'IY6I/IHa 1 IIOJIHOTa

otBeTa. JlocToBepHOCTh M3maraemMoro Marepuaia (0-30 6ayuion).
2. Ilpaktnueckas HanpapieHHOCTH (0-30 6amioB)

w

ApryMeHTHpPOBaHHOCTD, JIOoruuHOCTh (0-20 OaioB).

4. JlocTaTOYHBIN Hay4HO-TeOpeTHUeCKui ypoBeHb oTBeTa (0-20 6ayios).

TunoBoe KOHTpoJbHOE 3aaHue oleHuBaercs o 100-0anabpHOM 1IKaje, KoTopast IepeBOAUTCS
B ISTH OaJIJIbHYIO IIKAIy B COOTBETCTBUU C JACHCTBYIOLIMM Ha TeKyluil MoMeHT [lonoxxeHneM o
PEUTUHIOBOM CHUCTEME TEKYLIETO KOHTPOJII YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTaluu

CTYJICHTOB.

YpoBuu chopmupoBannocTu komnereHuuu IK-1 B pamkax q1ucuMminHbl

YpoBHH

IToxa3zaTenn

IOPOTOBBIN

OTBeT B OCHOBHOM TMPAaBWJIbHBIA, HO CXEMaTUYHBIH,
OOHapyXHUBAIOUINI JIUIIb YMEHHE TOBEPXHOCTHO U C
OTKJIIOHCHHSIMH ~ OT  IIOCIICJIOBATEIIBHOCTH  HM3JIOKCHUS
pPacKpbITh MaTepHall; HAyYHO-TEOPETUUYECKUN YpOBEHb
OTBETAa HE JOCTATOYEH; HET 00OOIIEHWH W BBIBOJOB B
MOJTHOM 00beMe, HMEIOTCS CYIIECTBEHHbIE OIIUOKH B
(bOpMyYTHUPOBKE OMPEICTICHU.

0a30BBIil

OtBer, OOHapyXHBaeT XOpollee 3HaHHE M IOHHMaHHE
Mmarepuana, yMEHHE u3nararb CBOM MBICITH
MOCJIEI0BaTeIbHO M TPaMOTHO. B oTBere MoXeT ObITh
HEJOCTAaTOYHO  TMOJHO  pa3BepHyTa  apryMeHTalus,
BO3MOXHBI OTAETbHBIE 3aTPyIHEHUS B (OPMYJIHPOBKE
BBIBOJIOB, WJUIIOCTPATUBHBIM MaTepuad MOXKET ObITh
IIPEJICTaBIEH HEIOCTAaTOYHO, INPUBOJMMBIE NPUMEpPHI HE
TOYHBIE, OT/IeJIbHbIE OIINOKU B (OPMYITUPOBKE MOHATUI




MOBBILLICHHBIN OTBeT HCUEpPNBIBAIOLINK, TOYHBIA, IPOSIBICHO YMEHUE
MOJIb30BAaThCAd MaTepHAIOM TEKCTOB IO MPEAMETY MJis
apryMEHTallUh M CaMOCTOSITEIbHBIX BBIBOJIOB, CBOOOIHOE
BJIAJICHUE COOTBETCTBYIOIIEH TEPMHUHOJIOTUEN, HABBIKAMU
aHaJii3a, YMEHHME H3J1araTb CBOM MBICIHU IMOCIEI0BATEIBHO
C HEOOXOUMBIMU OOOOIICHUSIMA U BBIBOJAAMHM, HUCIIOJIB3Ys
TEPMUHBI.

MeToauuyecKue MaTepuaJbl, ONPEaACTAIONINE NIPOUCAYPLI OLICHUBAHUA

[{enbto IpOMEKYTOUHOM aTTECTallMM 1O JAHHOW JUCLMIUIMHE SBJSETCS OLEHKA YPOBHS
C(OPMHPOBAHHOCTU KOMIIETEHLIUH B pe3yibTaTe YCBOEHUS 3HAHMU, NPHOOpPETEeHUs YMEHHH,
HAaBBbIKOB U OIBITA JAESTEIbHOCTH B PAMKaX OCBOCHMSI JUCLIUIUIMHBI (MOIYJIST).

[Iponienypa oLEeHMBaHMS OXBaTbIBaeT OOYyYarOIIMXCs, OCBAaMBAaBIIUX JAUCHUILUIUHY
(Mmonyns) IIpouenypa ouieHUBaHUS IPOBOAUTCS 110 OKOHYAHUU OCBOCHMSI AUCLUILIUHBI (MOIYIIS).
OneHka ypoBHs c(pOPMHUPOBAHHOCTH KOMIIETEHIMH Ha 3Tanax ux (OpMUpPOBaHMS ONpeAesseTcs
Ha OCHOBaHMM co0ece0BaHUsI, BKIIOYAIOUINX TEOPETUUECKHE BOIIPOCH! UM 33JaHUSI, B KOTOPBIX
oOyyarolemMycsi MpeanaraloT OCMBICIUTh peaJbHYl MPOo(hecCHOHAIbHO-OPUEHTHPOBAHHYIO
CUTYallMI0, HEOOXOIMMYIO JJisi pEIlIeHUus JaHHOW MpoOJeMbl; MPH 3TOM aKTyalUu3UpyeTcs
OIpEJ/ICJICHHbI KOMILJIEKC 3HAaHUM, HEOOXOIMMBIA s pa3pelleHus JaHHOW MpoOJIeMbl.
OneHuBaHUE OTBETOB 00YYarOIIUXCS IPOBOAUTCS B COOTBETCTBUU C MPUBEACHHBIMU KPUTEPUSMHU.

Ha ocHoBaHuM OTBETOB (OTBETOB HAa TECT, BBIIOJHEHHE MPAKTUKO-OPHUEHTUPOBAHHOTO
3aJJaHHs) OIICHUBACTCSI YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMK Ha dTarmax uxX (OpMHPOBAHUS
B paMKax JMCUMIUIMHBI (MOAYNs), a TakKe YpPOBEHb 3HAaHUM, yMEHUH, HABBIKOB M OIbITA
NESITEIbHOCTH, M0 pe3y/lbTaTaM BBICTABIISIETCA OLEHKA. Pe3ynbTarhl MpoBEeAECHUs NMPOLEIYpHl B
YCTQHOBJICHHOM HOPS/IKE MPOCTABIISIIOTCS NMPENOAABaTENIEM B 3a4E€THbIC KHUKKU 00YyYaroOLIUXCs U
NEeKTpoHHbIe  Benomoctu. [lo  pesynpraTaM  NpoBeNEHUS  MPOLEAYpPbl  OLICHUBAHMS
IIPENoAaBaTeNIeM JEJIaeTCs BBIBOJ O PE3YyJIbTaTaxX IPOMEXKYTOUYHOU aTTECTALIMU 110 TUCLUIUIMHE.

Hpoueﬂypa OIICHUBAHUA (SaquH, SKSaMCHH) COOTBETCTBYCT ILCI\/’ICTBYIOH.II/IM B BY3¢C
TCKYIIUM IIOJIOXKCHUAM, BKJIIOYas Ilonoxenue o peﬁTHHFOBOﬁ CUCTCMEC TCKYWICTO KOHTPOJIA
YCHIEBACMOCTHU U HpOMe)KYTO"IHOI\/’I arTeCTallu CTYACHTOB.
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