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OneHouyHble MaTepUaibl — 3TO COBOKYINHOCTh Y4eOHO-METOJAUYECKUX MaTepua-
70B (KOHTPOJIbHBIX 3a/laHuM, onucaHuii popMm u mpoueayp, OLEHUBAEMBIX PECYPCOB
B TUCTAHIIMOHHBIX YUYEOHBIX Kypcax), MpeIHa3HAuYEeHHBIX JJIs1 OIICHKH KayecTBa OCBO-
eHusl 00y4aromMMUC JUCUUIUIMHBL «JlOMOTHUTENbHBIE TJIaBbl BBICIIEH MaTeMaTH-
KI» KaK 9aCTH OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMEI.

[lenp — OLIEHUTH COOTBETCTBUE 3HAHWUW, YMEHMA U YPOBHS MPHOOPETEHHBIX
KOMIIETEHIINM, O0yJaronmxcs MeasM U TpeOOBaHUSIM OCHOBHOW 0Opa3oBaTeNbHOM
IPOrpaMMBbI B XOJI€ IPOBEACHUS TEKYIIETO KOHTPOJISA U IPOMEXYTOYHOU aTTECTALNN.

OcHoBHas 3amaya — O0OECHEYNTh OLIEHKY YpPOBHS C(OPMHUPOBAHHOCTH 0OIIe-
KyJBTYPHBIX U IPO(hecCHOHAIBHBIX KOMIIETEHINM, TPUOOpPETaeMbIX 00y4arOIIUMCS B
COOTBETCTBUM C 3TUMU TPEOOBAHUSAMHU.

KonTposnb 3HaHMi, o0yyaromuxcsi MpoBOAUTCS B OPME TEKYILIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMH.

TeKkymunii KOHTPOJIb YCIIEBAEMOCTH MPOBOJAUTCS C LIEJIBIO ONPEAEICHUs CTEIIEHH
YCBOCHHS y4eOHOTO MaTepuasa, CBOEBPEMEHHOTO BBISBICHHUS U YCTpPAHEHHUS HEIO-
CTaTKOB B MOATOTOBKE O0YYaOIIUXCS U MPUHATHA HEOOXOAUMBIX MEp MO COBEPILIECH-
CTBOBAHHIO METOJUKH MpenoAaBaHusl yueOHON AUCHUIUIMHBI (MOIYJIs), OpraHru3alyu
paboThl 00yYalONIMXCS B XOJA€ YYEOHBIX 3aHSATHI M OKa3aHWS UM MHIUBUIYAIbHOM
ITIOMOLIY.

K KOHTpOIO TEKyIleld yCIeBAEMOCTH OTHOCATCS NMPOBEpPKA 3HAHWW, YMEHUN U

HABBIKOB OOYYAIOMIMXCS: Ha 3aHATUAX; MO pe3yibTaTam BbinoiaHeHuss PI'P; mo
pe3yJibTaTaM MPOBEPKU KAauecTBa KOHCIEKTOB JIEKIIMM M WMHBIX Marepuanos. [lpu
OLICHUBAaHUU (OMpENENICHUH) PE3yIbTaTOB OCBOEHHUS JTUCUUIUIMHBI MPUMEHSETCA
TPaJAUIIMOHHAS IIIKaTa OIEHUBAHUS (KOTIUIHOY, «XOPOIIOY, «YIOBICTBOPUTEIHHOY,
«HEYIIOBJICTBOPUTEIHLHO» Ha dK3aMeHe (MM Ha 3a4eTe C OLEHKOW) WA «3a4TCHO,
«HE3aYTEHO» Ha 3aYeTe).

Tekymas arrecranus CTYJIEHTOB MPOBOJWTCS HA OCHOBAaHUU pE3YyJIbTATOB
BBITIOJTHEHUSI UMM pacyeTHbIX rpaduueckux padbot (PT'P) m odopmusercs B Bume
BegoMocTel 1o cucreme 0-1-2.

[To wToraMm W3yuyeHus pa3esioB AUCHUIUIMHBI «JlOMOTHUTENbHbIE TJIaBbl BBIC-
el MaTeMaTukuy OoOydaronIvecsi B KOHIIE KaKJIOro y4eOHOro ceMecTpa MpOXOJsT
MIPOMEKYTOUHYIO arrecTanuu. @opmMa NpoBEAEHUS aTTECTAlUU — 3K3aMEH WX 3a4ET
B YCTHOM, MUCbMEHHOM (hopMax WM TECT: SJEKTPOHHBIN OUIIET, POPMUPYEMBIiA CITy-
YailHBIM CIIOCOOOM. DK3aMEeHAI[MOHHbIE OWJIEThI U MEPEYHU BOMPOCOB, 3ajad, MpH-
MEpOB, BEIHOCHMBIX Ha MPOMEXYTOUHYIO aTTECTALMIO, COCTABISAIOTCS C YYETOM CO-
AepaHUs TeM y4eOHOM JUCIMILTUHBI U TIOMUCHIBAIOTCS 3aBEAYIOIUM Kadeapoit.

B sk3ameHalMOHHBIA OWJIET WM BapHaHT T€CTa BKIIIOYAIOTCS JBa TEOPETUYE-
CKHX BOIIPOCA U JI0 YETHIPEX MPAKTHUECKUX 3a]a4 [0 TeMaM TUCIUIUIUHBI (IIPOTOKOJI
3acenanus kadenpsl Beicieit marematuku NelO ot ot 26 anpens 2017r.).



ITacnopT OLleHOYHBIX MATEPHAJIOB MO JUCHHUILIUHE

Ne | KonTponupyemsble pa3aensl Kon xonTponmupye- | Bunm, meton, hopma
1/m | (TeMbl) TUCHUTLTUHBI MOM KOMIIETEHIIMA | OLEHOYHOTO MEpOo-
(nm e€ yacTu) PUSTHUS
1 | Monyns 1. BBenenue B nucuu- OIIK — 1.1-3
IJIMHY. DJIEMEHThI TEOPUH JIO- OIK - 1.1-Y PI'P, Dx3amen
T'MKHA, MHOKECTB U OTHOIIICHUM OIIK-1.1-B
2 | Monyinsb 2. Teopusi A€TUMOCTH OIIK - 1.1-3
B KOJIBIIC IIEJIBIX YHCEN. Teo- OIIK - 1.1-Y PI'P, Ox3amen
pUs LEMHBIX ApoOeH OIIK - 1.1-B
3 | Moayub 3. Teopusi cpaBHEHUI OIK - 1.1-3
U ee apuMeTHIecKre mpuiIo- OIK - 1.1-Y PI'P, Dx3amen
JKCHUS OIIK-1.1-B
4 | Moayib 4. CucTeMbl JIMHEH-
HBIX aJIreOpanvyecKkux ypaBHe-
HUH U YHUCJICHHBIC METO/IbI JIU- OIIK-1.1-3
HEHHOU anreOpsl. OIIK - 1.1-V
HccnenoBanre U pelieHue Cu- OIIK-1.1-B PI'P, Sxsamen
CTEM JIMHENHBIX anredpanye- MF-1.1.
CKMX YPaBHEHUH C IPUMEHE-
Huem MU
5 | Monyns 5. Jluneitabie npo- OIIK - 1.1-3 PLP,
¢Tpanctba 8g§: Hg 3ayeT ¢ OLEeHKOMH
6 | Monynb 6. EBkinoBsl mpo- OIIK - 1.1-3 PIP
cTpaticsa Onit = 1.1y 3auer ¢ OL;CHKOﬁ
OIIK-1.1-B
7 | Monyms 7. Teopus nTMHENHBIX OIIK - 1.1-3 PLP
OmnepaTopoB B KOHCUHOMEPHBIX OIIK - 1.1-Y ’ .
3a4eT ¢ OLIEHKOM
IIPOCTPAHCTBAX OIIK-1.1-B
8 | Moayns 8. KBagparuuneie
(GhOpMBI U UX IPUITOKEHUS. OIK - 1.1-3
[IprumeHeHne METOI0B UCKYC- OIIK - 1.1-Y PI'P,
CTBCHHOTI'O MHTCJUICKTA IIPU OIIK-1.1-B 3a4eT ¢ OLIEHKOM
UCCIIEIOBAHNM KBaPATHYHBIX MF-1.1.
dbopM B MPUIIOKEHUSIX
9 | Moaynb 9. OcHOBHBIE anreo- OIIK - 1.1-3
PTP
panueckue CTpyKTypbI: anreo- OIIK - 1.1-¥Y ’
PpBI U Ipynnbl OIIK-1.1-B 3ader
10 | Moxyne 10. OcHOBHEIE anre6- OIIK — 1.1-3
panyecKue CTPYKTYpPbI: KOJIbIIA OIK — 1.1.Y PIP,
v nioJis1. Konapio MHOTOYJIEHOB.
[Tone paroHanbHBIX ApoOeit OIII\EfF_ll '11 B 3auer

I[GMOHCTpaI_II/I}I PEUICHUA 3a1a4




1o anre0panyecKuM CTPYKTY-
paM C MOMOIIBIO HCKYCCTBEH-
HOTO MHTEJUICKTa

11 | Moayns 11. Merpuueckue OIIK-1.1-3 PIP
HpocTpanctsa one - 1LY 3ayer ¢ OL;CHKOﬁ
OIIK-1.1-B
12 | Monyns 12. JIuneiinsie HOp- OIIK-1.1-3 3auer ¢ PI'P
MUPOBaHHBIE TPOCTPAHCTBA OIIK-1.1-¥ Jauer ¢ oueHK:)ﬁ
OIIK-1.1-B
13 | Mogyas 13. [IpoctpancTBa co OIIK - 1.1-3 PIP
CKaJIIpHBIM ITPOM3BEJICHUCM. OIIK - 1.1-¥Y 3auer ¢ OII,CHKOI‘/’I
['unp6epTOBBI MPOCTPAHCTBA OIIK - 1.1-B
14 | Monaynb 14. O6mias Teopust u-

HEMHBIX ONepaTopoB B OECKO-
HEYHOMEPHBIX MPOCTPAHCTBAX. OIIK — 1.1-3
[IpuMeHeHe UCKYCCTBEHHOTO

OIlK-1.1-Y PI'P,
e sana boomof 06, 3ayeT ¢ OLIEHKOM
aJbHBIX 3a71a4 HUPPoBOH 00- OTII\EI(F—II .11 -B

paboTKH U300paKEHUH C UC-
MI0JIb30BaHUEM JUCKPETHOTO
npeobpaszoBanus Pypre

Kpurepuu oueHuBaHus KOMIETEHUMH (Pe3yJbTATOB)

1) YpoBeHb ycBOEHHMs MaTepHala, IpeIyCMOTPEHHOTO IPOTPAMMOI.
2) YMeHue aHaau3upoBaTh MaTepuall, yCTaHABIUBATh NPUYHHHO-CIIEICTBEHHBIE CBS-

3H.

3) KayecTBO OTBETa Ha BOMPOCHI: MOJIHOTA, APIYMEHTUPOBAHHOCTh, YOEKIEHHOCTD,
JIOTUYHOCTb.

4) CopeprxatenbHasi CTOPOHA M Ka4€CTBO MAaTepUAIIOB, MPUBEJIECHHBIX B OTYETAX CTY-
JICHTA 10 TUIIOBBIM pacueTaM, IPAKTUYECKUM 3aHSATUSIM.

5) Ucnonb3oBaHue AOMOIHUTENBHON JIUTEPATY Pl IPU MOJTOTOBKE OTBETOB.

YpoBeHb 0cBOEHUSI CHOPMHUPOBAHHOCTH 3HAHUM, YMEHUN U HABBIKOB IO JIUCIIH-

IUTMHE OlleHUBaeTcs B popme OanmbHOU OTMETKH. KpuTepuu olieHMBaHUS MPOMEXY-
TOYHOM aTTecTally MPEACTAaBIEHBI B TAOIUIIE.

[IIxaya oueHnBaHus Kpurepun oueHuBanus

«OTJIMYHO» CTYIEHT JOJDKEH: MPOJIEMOHCTPUPOBATH IIIyOOKOE H
IPOYHOE YCBOCHUE 3HAHUI MaTepHalia; uCUEPIbIBAIONIE,
MOCJIeI0OBATEIbHO, TPAMOTHO U JIOTUYECKU CTPOUHO H3-
JIOKUTh TEOPETUYECKUM Marepuani; MpaBWIbHO (opMy-
JUPOBATh OMpPENENICHUs; YMETh C/eNIaTh BBIBOABI MO U3-
JaraeMoMy Marepuaiy; 0e3ylnpeyHO OTBETUTb HE TOJb-
KO Ha BOMPOCH OWJIeTa, HO U Ha JOTIOJHUTEIHHBIE BO-
IPOCHl B paMKax paboueld MmporpaMMbl JTUCIUILIINHBI,




MPOAEMOHCTPUPOBATh YMEHHE NPABWIBHO BBINOJHITH
MIPAKTUYECKUE 3aJaHHs, NPEAYCMOTPEHHBIE MPOrpaM-
MOI;

«XOPOLIO»

CTYJIEHT JOJDKEH: IMPOJEMOHCTPUPOBATH JTOCTATOYHO
NOJIHOE 3HAaHWE Marepuania; MpOJAEMOHCTPUPOBATH 3HA-
HUE OCHOBHBIX TEOPETUYECKHX MOHATHM;, JOCTATOYHO
MOCJIeIOBATEIbHO, TPAMOTHO U JIOTUYECKUA CTPOUHO H3-
jaratb Matepuai; yMeTb CAeNaTh JOCTaTOYHO OOOCHO-
BaHHBIE BBIBO/JIbI 10 M3JIara€MOMY MaTepHualy; OTBETHUTh
Ha BCE BOIPOCHI OMIIETa; MPOAEMOHCTPUPOBATh YMEHHE
MPaBUJIBLHO BBHIMIOJIHATH MPAKTUYECKUE 3aJlaHus, Mpery-
CMOTpPEHHBIE POTrpaMMOM, TPU 3TOM BO3MOXKHO JIOITY-
CTUTh HEMPHUHITMITHAIHHBIC OIIHOKH.

«YIA0BJICTBOPUTECJIBLHO»

CTYJEHT JOJDKEH: MPOJAEMOHCTPUPOBATh O0IIEe 3HAHHE
M3y4aeMOro MaTepralia; 3HaTb OCHOBHYIO PEKOMEHJye-
MYI0 IPOrpaMMON JHUCLMIUIMHBI YYEOHYIO JTUTEPATYPY;
YMETb CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYpPOH
U3J1araeMoro BOIpOca; MoKa3aTh 0Ollee BiaJeHUE IO-
HATUWHBIM annapaToM AMCLMIUIMHBI;, YMETh YCTPAHWUTH
JOIYLIEHHBIE TIOTPEIIHOCTU B OTBETE HA TEOPETHUECKUE
BOIPOCHI W/WIN MPHU BBITOJHEHUU NMPAKTUYECKUX 3aja-
HUIl 1107 pyKOBOJCTBOM IIpenoaasaTess, Jnbo (pu He-
IPABWJIBHOM BBINIOJHEHUH MPAKTUYECKOTO 3aJaHusl) MO
YKA3aHHUIO IIPENOAABATENS BBIIIOJHUTH IPYTHUE IPAKTH-
YECKME 3aJIaHMs TOTO Ke pa3fena JUCHUTUIMHBIL.

«HEYAOBJECTBOPUTCJIBHO»

CTABHUTCH B ClIydyasix:

CTAaBUTCH B cJIydae: a) €ClM CTYACHT BBIIOJHUI HE BCE
3aJjaHusl, MPEAYCMOTPEHHOro ydeOHBIM TpadukoM (He
3a4TeH XO0Ts Obl oiuH PI'P);

0) ecaM CTyAEHT MOCJie Havyajia SK3aMeHa OTKa3aJycs ero
C/1aBaTh WJIM HApyIIWI MpaBWiia Claud 3K3aMeHa (CIu-
CBIBaJI, MOJICKA3bIBaJ], 0OMAaHOM IIBITAJICS MOJYYUTH 0O-
Jiee BBICOKYIO OLIEHKY U T.1.);

B) HE3HAHUs 3HAYMTEIBHON YacTU MPOTrPaMMHOIO Mare-
puana; He BIAJCHUS NOHATUWHBIM almaparoM IWCLU-
IUTMHBI; CYHIIECTBEHHBIX OMIMOOK MPU M3JI0KEHUHU yuel-
HOTO MaTepuaia; HEYMEHHUs] CTPOUTh OTBET B COOTBET-
CTBUU CO CTPYKTYPOW H3JIAaraeéMoro BOIIPOCa; HEYMEHUs
JIeJIaTh BBIBOJIBI [0 M3JIaraeMOMYy MaTepuaty

JInst ka0l U3 TeM IUCHMIUIMHBI «J{OMOJHUTENbHbIE TJIaBbl BBICIIEH MaTeMa-
TUKW» (POHJ] OLIEHOYHBIX CPEJICTB BKIIIOYAET:

- 331441 JUIsl PAKTUUECKUX 3aHSATUH;

- BAPUAHTBI KOHTPOJBHBIX PadoT;




- BapuaHthsl PI'P;

- OLICHOYHBIE CPEJCTBA MTPOMEKYTOUYHOU ATTECTALINY;

- BAPUAHTHI TECTOBBIX 3aJ]JaHUN B JUCTAHITMOHHBIX YUEOHBIX Kypcax;
- 3aJ1a4M ISl IPOBEPKU OCTATOYHBIX 3HAHUU.

3apaum U1 NPAKTHYECKUX 3aHATHH

B xone mpakTruecKkux 3aHATUNA MPOUCXOIUT PELICHUE 3a7a4, PE/ICTABICHHBIX B
cOOpHUKAX 3a/1a4 JJIs MPAKTUYECKUX 3aHITHI U CAaMOCTOSTEILHOM paboThl, KOTOPHIE
JOCTYIIHBI 1JIs1 CKAUMBAHMSI B DJIEKTPOHHOM BHUJIE C caiiTa kadeapbl UM U3 CUCTEMBI
nucTaHIIMOHHOTO 00yuenust PIPTY:
1. I'pummmna B.B., 3enun A.A., [{lunopkosa K.A. Anre6pa 1 Teopus UUCeII: METOIU-
yeckue ykazanus / Ps3an. 'oc. PagurexH. yH-T. Pszans, 2014. — 52 c.
2. Myp3zoB H.B. OcHoBHbIe anrebpanueckue CTpyKTyphl. YueOHoe nocodue. Ps3anb
PT'PTA, 1997.
3. Hemoxun, C.A. DneMeHTsl PyHKIIMOHAIBHOTO aHam3a: yuel. mocodue / C.A.
Hemoxun; PI'PTY. - Ps3anb, 2018. — 84 c. - bubnuorp.: c. 83 (11 Hass.). - 84-00.
4. Hemoxun, C.A., Crocrokanos, A.U., CiocrokanoBa, E.A. DnemeHTsl GyHKIIHO-
HAJLHOTO aHAJM3a: JIMHEHHBIC OMepaTOPhl, ypaBHEHUS B OaHAXOBBIX MPOCTPAHCTBAX:
yue0. mocooue / C.A. Hemoxun, A.U. Crocrokanos, E.A. Crocrokanosa; PI'PTY. -
Psi3anb, 2019. — 84 c. - bubamorp.: c. 83 (12 Hazs.). - 84-00.
5. Hemoxun, C.A. DaeMeHTHI JIMHEHHOMN alnreOphl: JIMHEHHBIE TPOCTPAHCTBA, JIMHEH-
HbIE ONEpaTOphl, KBaAPATUUHbIE (POPMBI : METOJ. YKa3. U CIUCOK 3aJaHUi MO JUCII.
"Jluneitnas anreopa" / C. A. Hemoxun ; PI'PTY. - Psa3ans, 2009. - 32c¢. - bubnuorp.:
c.32 (6 HasB.). - O/11.
6. HoBukoB, A.J1. DnemeHTHl (hyHKIITMOHATBHOTO aHa/M3a : Y4eb.nocodue / Hopu-
koB Amnaronuii UBanosuu ; PI'PTA. - Pa3ann, 1995.
7. HoBukoB A.U, Hemroxun C.A. OcHOBHbIE anrebpandeckue CTpyKTypbl. HucneH-
HBbIE METOIbI TUHEWHOM anreOpsl. Psazans, PIPTY, 2021.

8. Berorua B.B. MaTemaTnyeckre OCHOBBI MAIIMHHOTO 00YYEHUS U TIPOTHO3UPOBA-
Hus. - M.: MIIMHO, 2013, 2018, 484 c.

BapuaHThl KOHTPOJIbHBIX PadoT
Tekymas npoBepka 3HAHHWM, YMEHUN U HAaBBIKOB NPEIYyCMATPUBAECT B TEUCHHE
Ka)KJIOTO CEMECTpa MEePUOANYECKUE OMPOCHI U BBIMOJHEHUE KOHTPOJBHBIX padoOT Ha
NPaKTUYECKUX 3aHATUSAX. TUMIOBBIE KOHTPOJIbHBIE pa0OThl pEaIn3yeTcsl B BUIE TUIIO-
BbIX BAPUAHTOB KOHTPOJIBHBIX padOT MO OTJAEIbHBIM T€MaM, KOTOPbHIE BBIMOIHSIIOTCS
CTyJIeHTaMU B ayuTopusix. KOHTpoIbHbIE OMPOCHI MTPOU3BOASITCS HA OCHOBAHHUH CO-
OTBETCTBYIOUIUX TUIIOBBIX BOIPOCOB MPOMEKYTOYHOU aTTECTALIUU.



[Ipumepsl BApHaHTOB KOHTPOJIBHBIX Pa00T NPUBEIEHBI HUXKE.

Cemectp 1. DiieMeHTBI TEOPHH JIOTHKH, MHOKECTB M OTHOLLICHUH
Bapuanr 1
l. [TocTpouth Ta0IUILy VUCTUHHOCTH JUIS BBICKA3bIBaHUS

S = (x1 VX, > x_2) A(x, = Xx,), yIpOCTHTb IaHHOE BbICKasblBaHHe. IIpoBEpHUTH pe-
3yJIbTAT, IOCTPOUB TAOJIULy HCTUHHOCTH JUIsl YIPOILIEHHOI'O BHICKA3bIBAHMUS.

2. JlaHbl IPOU3BOJIbHBIE JIEMEHTAPHbIE BBICKA3bIBAHUS X, X,, X;. llocTpouTh Tab-
JMIy MCTUHHOCTH IJIsl BBICKa3blBaHUA D = ((x2 —x,)V x3) A ;1 A(x, > x,), ynpo-

CTUTb, OUCHUTDH €TI0 CTCIICHb HCTUHHOCTH U IMPOBECPUTHL PE3YyJIbTAaT, IIOCTPOUB Ta0JIH-
oy HICTUHHOCTHU JJIs1 YIIPOIICHHOI'O BBICKA3bIBaAHMA D.

3. YOpocTuTh MHOXKECTBO E = (A N (B \ Z)) \ (Z N (A \B )) , UCIOJIb3ysl CBOWCTBA

(3axonbl) onepanuii Hag MHO)kecTBaMu (A, B,C c Q).

4. Kakumu cBoiictBamu (peieKCUBHOCTh, aHTUPE(DIEKCUBHOCTh, CHMMETPUYHOCTD,
TPaH3UTUBHOCTb, SKBUBAJIEHTHOCTh) 00JIaJJaeT JaHHOE OMHApPHOE OTHONIEHHE O Ha
MHOXecTBE X : X =N, xpy <> (2x+ y) - Ienutcs Ha 3.

5. Kakumu cBoiictBamu (pedaeKCUBHOCTb, CUMMETPUYHOCTh, TPAH3UTHUBHOCTbD, JK-
BUBAJICHTHOCTh) 0O0JaJaeT JlaHHOe OMHApHOE OTHOILIEHHWE L Ha MHOXKecTBE X :

X = {1,2,3,4} , OTHOILIEHHE O 3aaaHo Ha MHOxecTBe nap: (1; 2), (1; 3), (1; 4), (2; 1),
(2;3),(2;4), (3: 1), (3;2), 3; 4),(4; 1),(4; 2),(4; 3), (15 1), (2; 2), (4 4).

6. buekTtuBHBIE cOOTBETCTBUS. PaBHOMOIIHBIE MHOXecTBa. [locTpouB OuEKTHBHOE
COOTBETCTBHE MEXIAy MHOXeCTBaMH X, Y, IOKa3aTh PaBHOMOIIHOCTb 3THUX MHO-

xeer: X, =[-6, 0), Y, =[-1, +o0).




Cemectp 1. Teopust 1eMMOCTH B KOJIbIIE HEJIbIX YHCEJL.
Hennbie npodu. Teopus cpaBHenunii. Bapuant 1
3ananue 1. JluHeliHble ypaBHEHHS B II€JIBIX YUCIAX C JIBYMS HEU3BECTHBIMHU
(mnodanTOBBI ypaBHEeHUs ). PemuTh ypaBHeHHE B LIETBIX YHCTAX.

23x+50y =34
3amanue 2. HOJI, HOK nensix uncen. Haiitu HOJI d = (a, b) u HOK nByx 1ie-
JeIX yucen a, b u Beipasuth HOJI depes uncna a, b B BUAC TMHCHHOW KOMOMHAITUN

d=(a, b)=ka+k,b (pewnts ypasHenue d = k,a + k,b B Le/bIX YUCIAX).
1495, 1104
3ananue 3. KoHeuHble 1ienHbIe ApOOH. 3amucaTh )1l pallMOHAILHOW JpoOu co-

OTBETCTBYIOIIYI0 €l KOHEYHYIO IIEMHYI0 JpoOb. 3aMEHUTh pallMOHAIBHYIO JPOOh
noaxojsien 1poopio ¢ TouHocTh 10 0,001.

a 1211

b 232
3ananne 4. Koneunsle nemnapie apoou. Halitu pamwioHambsHOE YKCIO, KOTOPOE
oOparraeTcs B JaHHYIO METHYIO IPO0b.

a
—=13; 1,2,4,5
‘[31245]

3ananue 5. beckoHeuHsle nenHble Apoou. [IpeacTaBuTh YMCIO B BUAE NEPUOIU-
YeCKOM 1eMHON ApoOu. 3aMEHUTh COOTBETCTBYIONIEH MOAXOASIIEH TpOoObI0 C TOYHO-

cteio 10 0,001.
1+/3
oa=—-
2

3ananue 6. [lepuonnueckue nenusie Apoodu. Hailtu neiicTBUTENBHOE YUCTIO, KO-
TOpOE UMEET JaHHOE MPEACTABICHNUE B BUJEC MEPUOJUICCKOM METTHOM JPOOH.

a=|21,(25)]

3ananue 7. 3ajaHO CPaBHEHME MIEPBOM CTEIIEHMU.
1) Mcnosb3ysi OCHOBHYIO TE€OPEMY O Pa3pelIMMOCTH CPaBHEHUS MEPBOW CTENEHH,
BBISICHUTD, UIMEET JIM CPABHEHUE PEIICHHE. B ciydyae COBMECTHOCTH yKa3aTh KOJIMYe-
CTBO PELIECHUN CPABHEHUS;
2) eciiu CpaBHEHUE UMEET pellieHre (PEIIeHs), TO HAUTH PEIEHNE CPaBHEHUS ITyTEM
CBEJICHUS €r0 K YPAaBHEHHUIO B LIEJIBIX YUCTIaX.

25x=120 (mod 15)

Bamanve 8. HaiiTi 0CTATOK OT JeJICHHs Yncia & = ¢’ Ha YUCiIo m (cnmyuaii B3a-

UMHOIT TIPOCTOTH @, m , Teopema Ditnepa win Depma |a”™" =1 (modm))).
a=31"",m=19

3ananue 9. HaiiTu ocTaTok OT jeneHus uucia o =a’ Ha umcio m (cmyudaii
HEB3aMMHOU POCTOTHI a,m , CBeIcHUE K TeopeMe Ditnepa win Oepma).

a=22"", m=220




3aganue 10. HaliTu ocTaToK OT JIeICHUS YHCJIa HA YHUCIIO 1 .

a=12""+5" m=11
3aganue 11. 3amano cpaBHEHUE NMEPBOMl CTEIICHHU.

1) Mcnonb3yst OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPAaBHEHUS MEPBOM CTENEHH, J10-

Ka3aTh, YTO CPABHEHUE UMEET PEIICHUE. YKa3aTh KOJUUECTBO PEIICHUN CpaBHEHUS,;

2) HalTH pelIeHus: CpaBHEHUS CIIOCOOOM Diepa;

3) HATH pelIeHUs] CPAaBHEHUS TTPU OMOIIM KOHEYHBIX LETTHBIX JPOOCH.

22x =7 (mod 39)

3aganue 12. 3a1aHo cCpaBHEHUE MEPBOMl CTEIICHHU.
1) Mcnonb3yst OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPABHEHUS MEPBOM CTENEHH, J10-
Ka3aTh, YTO CPABHEHUE UMEET PEIICHUE. YKa3aTh KOJUUECTBO PEIICHUN CpaBHEHUS,
2) HalTHU pelIeHus: CpaBHEHUS TIPH MTOMOIITM KOHEUHBIX IEITHBIX IPOOei.
12x =54 (mod 21)

3aganue 13. Pemuth cuctemy CpaBHEHUI:
1) mpu nomoIuM KUTalCKO TeopeMbl 00 OCTaTKaX;
2) 6€3 UCIOIb30BaHUsI KUTAHCKOM TeopeMbl 00 OCTaTKaXx.

7x=8 (mod 5),
5x=-7 (mod 3),
—3x=11 (mod 4).




Cemecrp 2. JIuHeiiHble NpocTpaHcTBA. EBKINAOBBI MPOCTPaHCTBA.
JInneiinbie oneparopnl. Bapuanr 1
3ananue 1 (JIMHEWHAs 3aBUCUMOCTb CUCTEM BEKTOPOB). MccnenoBaTh Ha TMHENHY IO
3aBUCHUMOCTb CUCTEMY BEKTOPOB. B cirydae JIMHEMHOM 3aBUCUMOCTH BBIPA3UTh Ka-
KOI-HUOY1b BEKTOP YEPE3 OCTAIBbHBIE BEKTOPBI CUCTEMBI:

3 4 2
a=|-2|,a,=| 0| a=|—4
1 -3 5

3amanwne 2 (popmyasl mpeoOpa3oBaHus KOOPAWMHAT MPHU MEpexoie oT Oa3uca K 0a3u-

' ' ’
Bz(el,ez) B—(elsez)
cy). Hanmucate matpuiry nepexosaa ot 6asuca K 0azucy , €C-

e =e —2e,,

!
e, =—e +e,.
JIM CBSI3b MEXKY HUMH UMEET BU/]I

!
Hanucats popMyisl IpeoOpa3oBaHus KoopauHaT npu nepexose or B k B’ TTons-

. -3 '
3ysCh MOJTYYEHHBIMU (GOpMyIaMu, HAUTH KOOPAMHATHI BEKTOPa B B.
3amanue 3 (mpouecc oproroHanuzanuu ['pamma-IlImunara). Jlausl BEKTOpHI B Mpo-

3
crpanctee R, IIpoBecTu ms 5TUX BEKTOPOB MPOILIECC OPTOTrOHAIM3ALUK I pamma-
[ImMuaTa (MOCTPOUTH OPTOHOPMUPOBAHHBIN Oa3KC)

-1 2 |
a=| 2|, a,=[0] a,=|0
2 1 0

3ananue 4 (COOCTBEHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHMHOTO OnepaTopa).
Haiitn Bce coOCTBeHHBIE 3HAUYCHHS U 000N COOCTBEHHBIM BEKTOP JIMHEHHOIO OIle-
paTopa, 3aJJaHHOTO MaTpUIIEl B HEKOTOPOM Oa3uce. BhIMOIHUTE TPOBEPKY.

2 20
A=|-4 4 0
4 2 2

3ananue 5 (COOCTBEHHBIEC 3HAYEHHS M1 COOCTBEHHBIE BEKTOPHI IMHEITHOTO OMepaTopa).
Haiit Bce coOCTBEHHBIE 3HAYEHUS U JTFO0OM COOCTBEHHBIN BEKTOP JIMHEWHOTO OTie-
paTopa, 3alaHHOTO MaTpHIlel B HEKOTOpoM Oa3rce. BBIMOTHUTH MPOBEPKY.

0 -5
A=
1 -4




Cemectp 3. OcHOBHBIE ajiredpanyecKue CTpyKTyphbl. Bapuanr 1
3ananmne 1. Anredpnl, OMHaApHbIe onepanuu. BIACHUTH, ONpENENeHbl I Ha

muOxkecTtBax R, N, Q, 2Z,2Z.+1, R" Ounapnas onepauus e, 3aJaHHAas IPABUIOM

aeb=a+b+1. IlpoBeputh omepanuid Ha KOMMYTaTUBHOCTb, ACCOLIMATUBHOCTb.
Havitn HeuTpanbHbI, CAMMETPUYHBIN SJIEMEHTHI.

3aganue 2 (rpynnsl). BeisicHuTh, sBiseTCs U anredpa G= <G, ., '> C BBEJICH-

HBIMU OWMHApHOM orepanueil YMHOXKEHHS (+) W yYHapHOM omepaiuen mnepexona K

CUMMETPUYIHOMY 3JIEMEHTY Ha MHOXeCTBe (7, TPYIIION.
G=R,aeb=ab—a—-b+2

3ananme 3 (moast). Paccmorpum anre6py P= <R,69, -, O, 1K>, I'JIe OCHOBHBIM

MHO>KCCTBOM ABJIACTCA MHOXCCTBO R, 6I/IHapHI>Ie oncpannu (‘D, ©) OMpCACIIAIOTCA

o mpaBuiiaM (+,- ecTb OObIYHBIE apU(PMETUUECKUE ONIEPALINU CIIOKEHUSI U YMHOXKe-
HUS JE€UCTBUTEIIBHBIX YUCEN):

a®b=a+b+1,a®Ob=a-b+a+b.

JlokazaTk, 4To anredpa P SBISETCS MOJIEM.
3aganmne 4 (Mmerog MareMaTu4eckoi MHAYKIMHU). [Toap3ysck MeTooM mare-
Matuueckoit uaaykiuu (MMU), noka3zath paBEHCTBO WU yTBEPKICHUE.
1 1 | n

1335 " (2n-1)-(2n+1) 2041




Bapuantsl PI'P (THnoBbIX pac4éToB, HHAMBHUAYAJIbHBIX JOMAIIIHUX 32/1aAHNH)

B mpornecce u3yueHus: Kaxxaol TeMbl CTYIEHTHI 00s3aHbI CAMOCTOSITENIbHO BbI-
MIOJIHUTh TUITOBBIE PACUYETHI (WJIM MHAMBUIYAJIbHBIE JTOMAIIHUE 33aHus1) 110 OTIEIb-
HBIM TEMaM.

Turnossle pacu€Tsl pealn3yeTcs B BHUJIE TUIIOBBIX BapUAHTOB PACUETHBIX 3a7a-
HUW IO OTAENBHBIM T€MaM, KOTOPBIE BBIITOJIHAIOTCS CTYIEHTAMH CAMOCTOSITENBHO BO
BHEAyIUTOpHOE BpeMsi. KOHTpOIbHBIE ONPOCH! IIPU 3aIIUTE TUIIOBOIO pacdéra mpo-
U3BOJATCA HA OCHOBAaHWHU COOTBETCTBYIOIIMX THUIOBBIX BOIPOCOB MPOMEXKYTOUYHOM
aTTECTalllH.

1 cemecTp

TP 1 «9neMeHThl TEOpUM JTOTUKUA, MHOYKECTB, OTHOILIEHUI.

TP 2 «Teopust 1eIMMOCTA BO MHOKECTBE LI€JIbIX YKCeIl. Teopus EMHbIX JPO-

oeit. Teopust cpaBHeHUM, ee apuPpMeTHIECKUE TPUITOKECHUS.

TP 3 «Cuctembl TMHEWHBIX alreOpandecKkux ypaBHEHUN. YUCICeHHbIE METObI

JUHEUHOU alreOphD».

2 cemecTp

TP 1 «JIuHeHbIE U €BKIIMAOBBIE TPOCTPAHCTBAY.

TP 2 «JIuneitHbple onepaTopsl B KOHEYUHOMEPHBIX IIpocTpaHcTBax. KBagpaTuy-

HbIE (HOPMBD».

TP 3 «KBagpatuunsie GOpMBI, €€ TPUTOKEHUS.

3 cemecTp

TP 1 «OcHOBHBIE anredpanyeckue CTPyKTypbl: TPYIIIBD.

TP 2 «OcHOBHBIE anredpanyeckiue CTPYKTYpbl: KOJbIA.

TP 3 «OcHOBHbIE anredpanyeckue CTPyKTypbl. TOJISD.

4 cemecTp

TP 1 «9neMenTbl GyHKIMOHATIBHOTO aHaIu3a. MeTpuyeckre MpoCcTpaHCTBRA.

JInHeliHbIe HOPMUPOBAHHBIE IIPOCTPAHCTBAY.

TP 2 «3OnemeHTsl PyHKIMOHATBHOTO aHanu3a. [IpocTpancTBa co cKanspHbIM

IIPOU3BEACHUEM).

TP 3 «Teopus TMHENHBIX ONEPATOPOB B OECKOHEYHOMEPHBIX TPOCTPAHCTBAXY.

Bce 3aganms THIOBBIX pacdeToOB MPEACTABIICHBI B QJICKTPOHHOM BUJIE U IOCTYTI-
HBI JIJIs1 CKaUMBaHUs ¢ Kadeaphl BBICIICH MAaTEMATHKH TI0 aJIpeCy:
URL: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193




OueHOYHBbIE CPEACTBA MPOMEKYTOYHOM aTTeCTAlMU

®DoH/ OLIEHOYHBIX CPEJCTB MPOMEKYTOUHOM aTTecTaluu, IPOBOAUMON B opMme
DK3aMEHa WM TECTA, BKJIKOYAET TUIIOBBIE TEOPETUYECKUE BOIIPOCHI; TOMOJIHUTEIBHbIE
BOITPOCHI; THUIIOBBIE MpaKkTU4YecKue 3a1aur. OUEeHOYHbIE CPEACTBA MPUBEICHBI HUXKE
JUIA KaXJI0TO U3 ceMecTpoB o0yuenus. Paspemaercs u uHast GopMyInpoBKa Bompoca
WK TpuMepa, 0€3 U3MEHEHHUsI €r0 CMBICTIa WM COJEpKaHusl, Hanpumep, ApodiaeHue,
VM3MEHEHHE YCIOBUU WIIK UHOE.

[Ipumepsl TUITOBBIX BOIIPOCOB, COOTBETCTBYIOIIUX MPOABUHYTOMY U 3TaJOHHO-
MY YPOBHSIM C()OPMHUPOBAHHOCTH KOMIIETEHIUH (OLEHKU OTIMYHO WM XOPOLIO)

Cemectp 1
Moayas 1. BBegeHue B JUCUUIJINHY
. Bricka3biBaHus, onepaiuu Hal HUMU. TaOJIuiibl UCTUHHOCTH.
. 3aKOHBI TEOPUU JIOTUKH (TaBTOJIOTHUN).
. [TonsiTue MuoxkectBa. Onepaiuu HaJl MHOX)ecTBaMu. Jluarpammel Diinepa-Benna.
. CBolicTBa onepaiuii HaJy MHOKECTBAMM.
. 3akoHbI fie-MopraHa [ MHOKECTB.
. [lonsiTre GuHapHOTO OTHOWIEHUS. KOMMIO3HIIMS 1BYX OTHOIICHHIA.
. [lonsTHE MHBEpCHH, €€ CBOMCTBA.
. [Nonstue pynkunu. Komnosunus GyHkumii.
. [lonsitne nabekTUBHOM PyHKIIMU. OCHOBHBIE TEOPEMBI.
10. Buasl OuHapHbBIX OTHOIICHUH (ped, aHTuped, CUMM, TpaH3).
11. OTHOLIEHNE 3KBUBAIEHTHOCTHU. [[prMepbI OTHOLIEHHI YKBUBAJIEHTHOCTH.

O 00 1O N bW —

Mopyab 2. Teopusi 1eTMMOCTH B KOJIbLE HeJIbIX Yucesd. Teopusi nenubix Apoodeit
1. Pa3noxkeHue 1enblx 4ucesl Ha MpocThle MHOXUTENU. CBOMCTBA AEIUMOCTH MPO-
CTBIX YHUCEIL

2. OCHOBHBIE TEOPEMBI O PA3JIOKEHUH YHUCEI HA MPOCTHIE MHOKUTEIH.

3. HOK u HO/I nenwix uucen, ux cBoicta. Coiictea HOJI u HOK.

4. Anroput™m EBknuaa naxoxaenuss HOJl nByx nenbix yucesn. OO00OIMIEHHBIN aaro-
put™M EBKmaa.

5. Penienue nuHEHHBIX YpaBHEHUHN B LIEJIBbIX 4KciaxX (quodaHToBBl ypaBHEeHH ). Oc-
HOBHAsl TEOpPEMa O Pa3pelIMMOCTU AMO(PAHTOBA ypaBHEHHUS (J0Ka3aTEIbCTBO).

6. MatpuuHblii METO/1 peieHus AM0(paHTOBa ypaBHEHUS.

7. Teopema Jlupuxiie 0 mpHOTMKEHUU EWCTBUTEIHHOTO YHCIA PAllMOHATHHBIMH.
Koneunsie nemnsie Apoow.

8. CBoiICTBa KOHEYHBIX LIEMHBIX APOOEHA.

9. Llennas npoOb aeiicTBuTenbHOrO yncna. [lepuoanueckue nenHsie Apoou.

9. KBagpatnuHble MppalMoOHATBHOCTH W TIEeTHBIE ApoOu. [leprogndeckue u 4ucCTO
nepuoanyeckue 1enneie npodu. Teopema Ditnepa-Jlarpanxka o KBaJpaTUIHON Uppa-
MOHAJIbHOCTH.



Monyas 3. Teopusi cpaBHeHuil U ee apupMeTHIECKHEe PUIOKEHUSA
1. CpaBHEHUS U UX OCHOBHBIE CBOMCTBA.
2. Knaccel BeruetoB. OcHoBHas jemMma. OyHkuus Ditniepa. Koabo KiaccoB BHIYETOB
10 MOJYJIIO.
3. [lonHas u npuBEJEHHAs] CUCTEMbI BBIYETOB MO JAHHOMY MoayJro. Teopema Diie-
pa u manas reopema depma (TEOpEMBI C 10KA3aTETBCTBOM).
4. CpaBHeHUs NEPBOM CTENEHU, OCHOBHBIE OMPEACIICHHS, OCHOBHAsI TEOpeMa O pas-
PELIMMOCTH CPAaBHEHHUSI IEPBOM CTENEHU C OJJHON HEM3BECTHOM (C 10KA3aTEIBCTBOM).
5. Kuraiickas Teopema 00 ocTaTkax, €€ NpUMEHEHHE K PEIICHUI0 CUCTEM CpaBHEHUIA.
6. [lonmMHOMHUANIbHBIE CpABHEHUS 1O TIpocToMy Moxayito. Teopema 1 (Jlarpanxa, no-
ka3atb). Teopema 2.
7. [lonmHOMMAJIbHBIE CPABHEHUS IO MPOCTOMY MOAYyJt0. TeopeMa 3 (J10ka3aTh).
8. IlonuHOMUANBHBIE CpaBHEHHUS MO COCTaBHOMY Moayito. OcHOBHas Teopema (ee
dbopmynuposka). [Ipumep perieHus: cpaBHEHUSI.

Monayas 4. Cuctembl JJUHEHBIX ajreopandeckux ypaaenuii (CJIAY) u
YHCJIeHHbIE METO/bI JIUHEHHON aJaredpol

1. 3anucek u pemienue CJIAY B MaTpuyHOM BUJE.
2. Meton uckmoueHusa nepeMeHHbix ['aycca gis pemenus CJIAY: teopema Kpone-
kepa-Kanemm.
3. Merop I'aycca. YcnoBust HecoBMecTtHOCcTU CJIAY. YcnoBrue eAMHCTBEHHOCTH pe-
menus CIIAY.
4. Meton 'aycca mns pemenus CJIAY. YcnoBue cymecTBoBanusi 0€CKOHEUHOTO
MHOkecTBa pemennit CJIAY (maxoxaenue obmero pemenus CJIAY).
5. OpHOpOaHBIE CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHenuit (OCJIAY), cBoii-
ctBa peuienuil. [lonsitue pynnamentansHoi cuctemsl pemenuit (PCP) OCJIAY.
6. Yactable MeTonbl pemenns CJIAY. Meron kBaapaTtasix kKopHel (st CJIAY cum-
METPUYHON OCHOBHOM MaTpHIIeH),
7. YactHbie MeToasl pemenust CJIAY. Meron nporoHku (i TpexauaroHaIbHOM
CJIAY).
8. IIoHATHS BBIYMCIUTENBHON YCTOMYMBOCTH M HEYCTOMYMBOCTH METOAOB IIPHU pe-
menun CJIAY na OBM. [lonsatus xoporieit u mioxoit ooycinoBiennoctu CJIAY.
9. Mertoapl U TpUMEPHl OLICHUBAHMS BBIYMCIUTEIBHOW CII0KHOCTH AJITOPUTMOB.
[IpoOnemsbl, Bo3HMKaIOIKE Mpu perienun nepeorpeaeneHubix CJIAY u cocoOsl ux
peuIeHus.
10. Meton LU-pa3znoxenus qis pewenus CJIAY.
11. UccnenoBanue M pelieHHE CUCTEM JMHEHHBIX anreOpanyecKkux ypaBHEHHM ¢
npuMenenueM M.
12. CniocoObl mpeoOpazoBaHus peanbHbIX 3a7a4 K BULY, YIOOHOMY JIsl IPUMEHEHUS
HCKYCCTBEHHOI'O MHTEJUIEKTa



Cemectp 2

Mopyau 5, 6. JInHeiiHbIe U eBKJIMI0BbIC POCTPAHCTBA
1. IToHsiTHE TMHENHOTO MPOCTPAHCTBA (AKCHOMBI), €0 MPOCTEHIIINE CBOICTBA.
2. IIpuMepsl IMHEUHBIX TPOCTPAHCTB.
3. JIuneliHasi 3aBUCUMOCTh U HE3aBUCHUMOCTh CUCTEMbI BEKTOPOB B JIMHEITHOM MpPO-
CTpaHCTBE (OCHOBHBIE TEOPEMBI).
4. ba3uc 1 pa3MepHOCTh KOHEYHOMEPHOTO JIMTHEWHOTO MpocTpancTBa. [Ipumepsr Oa-
3UCOB B JJUHEWHBIX IPOCTPAHCTBAX.
5. Ilepexon ot 6a3uca k 6a3ucy, cBOMCTBa MaTpuIlbl nepexoaa. opmyiisl mpeodpa-
30BaHMs KOOPAMHAT MpHU Mepexojie ot 6azuca k 0a3ucy.
6. IlonnpocTpaHcTBa TMHEHMHOTO TpoCcTpaHCcTBa. JIMHelHas o0oouKa.

JIBa crioco6a onucaHust MOAMPOCTPAHCTBA B pocTpaHCcTBe R”.

7. Cymma 1 niepeceueHue noanpocTpancTs. [loctpoenue 6a3ucoB B cymMMme U nepece-
YEHUH MTOIITPOCTPAHCTB.

8. IloHATHE €BKINAOBOIO JIMHEWHOTO NpocTpaHcTBa. HepaBencTBo Komm-
ByHsxOBCKOTO.

9. ITpumepsbl €BKJIMIOBBIX IPOCTPAHCTB.

10. JInneliHple HOPMUPOBAHHBIE POCTPAHCTBA.

11. OpToronasnbHble 1 OPTOHOPMHUPOBAHHbIE OA3UCHI, X CBOMCTBA.

12. TIpouecc oproronanuzanuu [ 'pama-IlImuara.

13. OproronajibHOE TOMOIHEHHE K IOANPOCTPAHCTBY. 3a/1a4a O MEPIEHAUKYJIIIPE.

Mopayasb 7. Teopusi JIMHENHBIX ONIEPATOPOB
B KOHEYHOMEPHBIX MPOCTPAHCTBAX

1. IlonaTtue nUHEMHOrO OmeparTopa, €ro MmpocTeiime cBoiicTBa. Teopema 00 oJHO-
3HAYHOM 33JIaHUU JIMHEWUHOTO OIepaTopa.
2. SInpo m oOpa3 nuHEHHOro omepaTopa. Teopema 0 pa3MEpHOCTSX sipa ¥ 0Opasa
JIMHENHOTO oneparopa.
3. Marpuna nuHelHOro oneparopa. MaTpuiisl TMHEHHOTO onepaTopa B pa3HbIX Oa-
3HUCax.
4. CoOGCcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUEHUS TMHEMHOTO OllepaTopa, OCHOB-
HbIE TIOHATHUA.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OMepaTopa.
6. IIpuBeneHne MaTpuIlbl JIMHEMHOTO ONIEPATOPA K TMarOHATLHOMY BHILY.
7. ConpsiKE€HHBIN JIMHEUHBIN OMIEpaTOp, €ro MPOCTEHIINE CBOMCTBA.
8. CamoconpsikeHHBIN JTMHEHHBIN oniepaTop. CBOMCTBA COOCTBEHHBIX 3HAUCHUN U
COOCTBEHHBIX BEKTOPOB CAMOCOIPSIKEHHOTO OIlepaTopa.
9. OproronanbHbl€ MaTPULbI, KX CBOWCTBA.
10. OpToroHasibHbIE ONEPATOPHI, UX CBOMCTBA.
11. MeTobl HaX0XACHHUS COOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX BEKTOPOB OIepa-
Topa (Matpuisl). CHHTYJISIPHOE Pa3JI0KEHUE MATPHIL.

Moayas 8. KBagpaTtuunsbie (popmbl
1. KBagpatuunsie popmsl (KD), OCHOBHBIE MOHTHSA, BUIbI 3AIIHUCH.
2. Usmenenne KO npu nuHelHbIX npedpazoBanusax. Kanonnueckuii Bug K.



3. ITpuBenenne K® k kaHOHMYECKOMY BUIY METOAOM Jlarpanxa (BblAEIEHUEM NOJI-
HBIX KBaJIpaToOB).

4. OproronanbHble npeodpaszoBanus. [Ipusenenne KO k kanHoHn4YeckoMy BUYy METO-
JIOM OPTOTOHAJIBHBIX MPEOOPa30BaAHHI.

5. Hopmanehsiii Bug K®. Curnarypa KO.

6. 3akoH nHepuuu K.

7. 3HakoonpeaeneHHbie u 3HakonepeMeHHble KO. OCHOBHBIE TEOPEMBI.

8. Kpurepuii CuiibBecTpa, cieactsue u3 Hero. Kpurepuu 3Hakonoctosincta KO.

9. ITpumenenne K® k uccnenoBanuio GyHKIMI MHOTHX IIEPEMEHHBIX Ha SKCTPEMYM.
10. IIpuMeHeHne METOA0B NCKYCCTBEHHOTO MHTEIJIEKTA IIPU UCCIIEIOBAaHUM KBaJpa-
TUYHBIX (OPM B MPUKIIAJAHBIX 3a/1a4ax.

Cemectp 3

Mopynu 9, 10. OcHoBHBIE ajiredpanyecKue CTPYKTYPbI
1. bunapnsie onepanuu, ux Buabl. [Ipumepbl OMHAPHBIX ONEpaLIU.
2. HeiiTpanbHblii, peryiaspHblid, CAMMETPUYHBIN 371€MEHTbI. OCHOBHBIE TEOPEMBI.
3. [lonsitue anredpsl. OnHoTUIIHBIE anTeOphl. Panr anredpel. OnpeaeneHue roMmo-
Mopduzma anredp.
4. [Monsitue nzomopdusma aByx anredp. OCHOBHBIE TEOPEMBI.
5. Ilonstue rpynnsl. AGenesa rpynna. [Ipumeps! rpymnmn.
6. CoiicTBa rpynmn. 'oMoMopu3MbI rpymil.
7. llpumep romoMopdur3Ma rpyIiIl.
8. IlonsTue xospLa (akcuomsl koisiblia). KommyTtatuBHOEe KonbLo. [IpuBectu npumep
KOJIbLIA.
9. CpolicTBa KoJ€ew.
10. F'omomopdusm xosen. IIpuBectu npumep romoMopdusma KoJiel.
11. IToustre noust (akcuoMmsel nosist). [Ipumeps osei.
11. Konbiio maOTOUIEHOB. OCHOBHAS TEOpEMa areOpHhl.
12. HenpuBoanmbie MHOKUTENM (MHOTOUWIEHBI) Haj nojeM. Teopema besy. Pasino-
KEHUE MHOTOWIECHA Ha HETPUBOJANUMBIE MHOXKHUTEIH.
13. Tone parmoHanbHBIX IpoOeii. Beinenenne menoit gacTu.
14. Tlpocrteitmue npodu. Teopema o paznoKeHUU NPaBUILHON pallMOHATBHON Apo0Ou
B CyMMY IPOCTEHIINX TpoOei.
15. JleMoHCcTpanus penieHus 3a1ad o anredpandeckuM CTpyKTypam C IIOMOIIBIO
UCKYCCTBEHHOI'O MHTEJUIEKTa

Cemectp 4
Monayas 11. MeTpuuyeckne NpocTpaHCTBA
1. IToHsiTHE METPUUECKOTO IPOCTPAHCTBA (OIpeieTIeHUE, AaKCUOMBI, TPUMEPhI METPH-
YECKHUX MPOCTPAHCTB).
2. OCHOBHBIE IOHSTHS, CBA3AHHBIE C METPUKOA.

3. AHanM3 cXOIMMOCTH B KOHKPETHBIX MPOCTPAHCTBAX ((R’;, P, ) , (C [a,b] s P ) ,

() - 2,). (Cled]. )



4. IlomHble MeTprUUecKHe MPOCTpaHcTBa. baHaxoBbl mpocTpancTBa. @yHIAMEHTAIb-
HBIC MTOCTIEA0BATEILHOCTH AJIeMEeHTOB. [Ipumeps 6aHaxoBbIX MpocTpancTB. [Ipumep

HETOJHOTO MPOCTPAHCTBA (Zz [—1, 1]).

5. IpuHiun cxxuMaromux oToopaxenuit (Teopema banaxa, 10ka3aTenbCTBO).

6. O000IIEHHBII MPUHITUT CKUMAIOIIUX OTOOPaKEHUH, €T0 MPUMEHEHHE K JI0Ka3a-
TENbCTBY CYLLECTBOBAHUS MHTErPAJIbHOrO ypaBHEeHUs BoabTeppa.

7. Pemienue cucteM JMHEWHBIX anreOpandeckux ypaBHEHUH METOJIOM MPOCTHIX UTEpa-
1005178

8. JInneliHple MHTErpaibHblE ypaBHEHU Dpearoapma 2-ro pojaa, J0Ka3aTesbCTBO CY-
IIECTBOBAHUS PELLIEHUS IIPU TOMOLIY MPUHIMUIA CKUMAIOLUIUX OTOOPaKEHUI.

9. IlpuMeHeHne UCKYCCTBEHHOIO UHTEIIJIEKTA MPU PEILIEHUH peasIbHbIX 3a/1a4 Ludpo-
BOI1 00pabOTKM N300paKEHUI C UCIIOJIB30BAHUEM JUCKPETHOTO MPEe0Opa30BaHuUs
dypee.

Monyias 12. J/InHeliHble HOPMUPOBAHHbIE IPOCTPAHCTBA
1. Onpenenenue IMHEHHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA, €T0 CBOMCTBA.
2. baHaxoBBI IPOCTPAHCTBA.

3. Ilpumepsl HOPMUPOBAHHBIX TPOCTPaHCTB (R™, l](]m), m, C [a,b]), MIOHATHE CXOAUMO-
CTH B CPEIHEM.
4. JInneliHble HOpPMUPOBAHHBIE POCTPAHCTBA V[a, b], c” [a, b] , HOPMBI B HHUX.

5. IloampocTpaHcTBa IMHEHHOTO HOPMUPOBAHHOTO POCTPAHCTBA, MPUOIIMKEHUE dJIe-
MEHTaMU noAnpocTpaHcTBa. [ToHsATHE pacCTOSIHUS OT 3JEMEHTA JI0 MOANPOCTPAHCTBA.

Moayas 13. IIpocTpaHCTBa €O CKAJSAAPHBIM NMPOU3BEACHHEM
1. TloHsiTME TPOCTpaHCTBAa CO CKAJSAPHBIM Ipou3BeacHHEM. CBOMCTBA CKaJISPHOIO
IIPOU3BEICHUS.
2. IloHsiTHME NPOCTPAHCTBA CO CKAJSIPHBIM Npou3BeieHueM. HepaBenctso Komm-
ByHSAKOBCKOIO B IIPOCTPAHCTBE CO CKAIAPHBIM IPOU3BEACHUEM.

3. TIpuMepsI MPOCTPAHCTB €O CKasipHbIM npom3Beaennem: R/, | L, [a,b] , Wzl [a,b] :

4. OpToroHajabHbIE 1 OPTOHOPMUPOBAHHBIE CUCTEMBI 3JIEMEHTOB. OCHOBHBIE CBOM-
CTBA.

5. Ilpouecc I'pamma-IlIMuiTa OpTOrOHAIN3aUUKA CUCTEMBI DJIEMEHTOB B IPOCTPAHCTBE
CO CKaJISIPHBIM ITPOU3BEIECHUEM.

6. 'unp6epToBbI IpocTpancTBa. [IprMephl rTHIbOEPTOBBIX MTPOCTPAHCTB.

7 PaccrosiHue OT 3JIeMeHTa 710 MOANPOCTPAHCTBA B THIILOEPTOBOM MPOCTPAHCTBE.
OpToroHanbHOE JOTIOJIHEHUE TOANPOCTPAHCTBA.

8. Pspl dyphe B ruiibbepTOBOM NpocTpaHcTBe. HepaBencTBo beccens.

9. IlosmHbIE OpTOrOHANBHBIE CUCTEMBI. [IpuMepsI.

MonayJsb 14. O01mas Teopusi JJUHEHHBIX ONIEPATOPOB
(B 0eCKOHEYHOMEPHBIX MPOCTPAHCTBAX)
1. Obmee onpeneneHue oneparopa. [Ipenen u HeNMPEpPHIBHOCTL ONIEpaTOpa B HOPMHU-
POBaHHOM MpocTpancTBe. OnpeaesieHue JMHEHHOTO onepaTopa.



2. OnpeneneHue JIMHEHHOTo onepartopa. Teopema 0 TMHEHHOM MHOTr00Opa3uu MHO-
YKECTBA 3HAYCHHU U JIMHEWUHOTO OIEepaTopa.

3. HenpepbIBHBIE U OrpaHUYEHHBIE JTMHENHBIE ONIEPATOPHI, SKBUBAJIEHTHOCTD 3TUX
MOHATHUN JI TMHEUHOTO oneparopa (OCHOBHAs TEOPEMA).

4. IlprMepsl TMHEWHBIX ONIEPATOPOB B KOHEYHOMEPHBIX POCTPAHCTBAX.

5. nTerpaibHblil onepatop B MPOCTPAHCTBAX (YHKITHIA.

6. [IpocTpancTBO NTMHENHBIX onepaTopoB. HopMupoBaHHOE MPOCTPAHCTBO L(X Y )
JIMHEWHBIX onepatopoB. Hopma nmuHeHoTO oneparopa.

7. OGparHsie JuHeiinble onepaTopsl. MuoxecTBo N(A) Hyunel onepatopa, ero
cBouctBa. Teopema banaxa.

8. IIpumepbl 0OpaTHBIX ONIEPATOPOB.

9. Knaccudukanus u cBOMCTBa MHTETPpANIbHBIX YpaBHeHU BonbTepa u ®Opearonsma



BapuaHThl TecTOBBIX 32JaHNI B JUCTAHIMOHHBIX Y4eOHBIX Kypcax

Tekymunii KOHTPOJIb 3HAHUN CTYJAEHTOB B MOKET IPOBOJAUTCS B BUIE KOMIIbIO-
TEPHOI'0 TECTUPOBAHUSA 10 PA3IIMYHBIM MOIYJISIM (TE€Mam) MPOrpaMMBl.

KomnbroTrepHbie TeCThl PEACTaBICHBI B JUCTAHIIMOHHBIX YYEOHBIX Kypcax Ha
0a3e cuctemsl yrpasieHus: ooyuenrnem Moodle: http://cdo.rsreu.ru/

JlocTyn K KypcaM IpeoCTaBIIseTCs MO Mapoio U3 BHYTPEHHEH HHPOpPMAIIMOH-

HOW CHCTEMBI OpTaHHU3AINH U U3 ITI00aIbHON ceTH VIHTepHeT.
BuyTpu kaxxnoit yueOHOM TeMbl chopMHUpPOBaH OOITUPHBIN OaHK pa3HOOOPa3HBIX

BOITPOCOB, KOTOPLIC p8,36I/ITBI Ha KaTCropuu.

Kamz:aﬂ KaTeropus COACPKUT OJHOTHII-

HbIE 3a/1a4u, 00bEAMHEHHbIE OJIHUM y4eOHbIM BOmpocoM. TecT ¢popMupyeTcst Ha Oc-
HOBE BbIOOpA CIIy4aifHOTO BOIMpOCa U3 KaXKI0M YKa3aHHOM KaTeropuu.

TecThl 1151 NPOBEPKH OCTATOYHBIX 3HAHUMN

[Ipn mpoBepke OCTATOYHBIX 3HAHWUN CTYJEHTaM PpPA3PEIIACTCA UCIOJIb30BATh

KOHCIIEKTHI JIEKIUWA U CIIPABOYHYIO JIUTEPATYPY.

Kox v HaumMeHOBaHHue

Koa v HamMeHOBaHHe HHAHKATOPA

KOMIIETCHIINU JOCTHKCHUA KOMIICTCHIINH

OIIK-1: crocoOeH KOHCYJIbTUPOBATh u|OIIK-1.1: npumensier ¢dyHAaAMEHTAIbHBIC
UCTIONIb30BaTh  (DyHJAaMEHTaJdbHBICE 3HAHUA B|3HAHUS B 00JaCTH MaTeMaTHYECKUX HAyK B
obnactu MaTeMaTH4eCKOro aHaJIn3a, | MpoeCCUOHATbHON AESITeTbHOCTU
KOMIUIEKCHOTO ¥ (YHKIIMOHAJIBHOTO aHaJH3a,

anreopsl, T€OMETPHH, nuddepeHnantbHON

TE€OMETPUH U TOIOJIOTUH, TU(epeHIIHaTbHBIX

YpaBHEHUH, JIUCKPETHOMN MaTeMaTUKHU u

MaTE€MaTUYECKOU JIOTUKH, TEOPUM BEPOSTHOCTEH,
MAaTEeMaTUYECKOM  CTAaTUCTUKU M CIy4YalHBIX
MPOLIECCOB, YMCIEHHBIX METOOB, TEOPETUUECKOM
MEXaHUKH B TPO(ecCHOHATLHON ACSITEIHHOCTH

a) munoesle mecmoaessvle 60npocovl 3aKpvlmoco muna:

1. lano BeICKa3biBaHue D =X, V X, —> X, . YeMy paBHO JIOTUYECKOE 3HAYCHUE

3TOTO BBICKA3bIBAHUSA NPU 3HAYCHUAX X, =1, x, =07

a)l, 0) 0.

2. 3a7aHbl MHOXKECTBA Q:{l; 2; 3; 4;
Haiitu MmHOXECTBO D = (A N B) uC.

a) D=0, 6)D:{l; 3; 5},

5}, 4={1;3;5}, B={2; 5}, C={1; 3}.

B) Dz{l; 2;3; 5}.

3. Haittu HO/] d = (a, b) IByX Henbix uncen a =420, b =270.

a) 60; 0) 10;

B) 30.

4. Jlano nuneitHoe AMO(AHTOBO ypaBHEHHE (ypaBHEHHE B LEJBIX YHCIAX)

4x+8y =11. Haiitu ero peuienue.
a) x=2+t, y=—t (teZ)

0) ypaBHEHHE HE UMEET PEIICHUN BO MHOXKECTBE IEJIbIX YHCEIL,




B) x=2—t, y=—t (t€Z).

5. Peunts cpaHenne 7x =8(mod9).

a) X = 5(m0d9) ; 0)x= 4(m0d9) ;  B) X= 6(m0d9); r) X= —1(m0d9).

6. Kakoe u3 yTBepx/IecHUI He BBIMOJHACTCH 151 SJIEMEHTOB X, ), Z JTUHEUHOTrO
npocTpaHcTBa V :

a) X+ y=y+x;

0) (x+y)+Z:x+(y+z);

B) JUIA JIIOOOTO BEKTOpa X € V' CyIIECTBYET €IMHCTBCHHBIA MTPOTHBOIIOIOKHBIN
BEKTOp —Xx € V' Takou, 4To X + (—x) =0;

T') CyIIECTBYET BEeKTOp € € V' TakoH, uTo Juist 1000ro BekTopa x €V : x+0=40.

7. Marpuna 1" nepexona ot 0asuca B =(el, ez) K Oasucy B’:(el',ez') uMeer

1 -1 .
Bun I' = (2 1] CBs13b MEXKTy 3TUMH 0a3MCaMH OIMHUCHIBACTCS CHCTEMOM:

! ! !
e =¢ +2e,,

2) 5) e =e—e, B) e =e +2e, r) e=e —e,,
e,=—¢ +e,. e, =2e +e,. e, =—e +e,. e,=2e +e,.
8. B numeiinoM npoctpanctBe R’ BekTOp-cTONOLOB 3aaHbl [Ba BEKTOpA
-1 -3
a,=| 2 |, a,=| 0 |- Torna eBKIMIOBEI HOPMBI Ha_l , a_ZH ATUX BEKTOPOB PaBHBI COOT-
-2 4
BETCTBEHHO
D=3 o=, O fa]=2 Ja]=4.
ol fels DRl fias
-5 3 .
9. CoOGCcTBeHHBIE 3HAUEHUSI MAaTPHUIIbl 4 = 5 0 JIMHEWHOTO OIleparopa:
a) 4, =6,4,=-1; 0) 4, =-6,4,=-1;
B) 4, =6,4,=1; r) A4 =-64=1.
10. Marpuua kBagparinaroit opmsr F (x,,x, ) =2x; —6x,x, + 9x, UMeeT BHJI
2 -6 2 3
a) A= ; 0) A= ;
-6 9 -3 9
2 3 1 3
B) A= ; r) A= :
309 -3 3
Neo 1 2 3 4 5 6 7 8 9 10
0TBET a 0 B 0 a r B a r 0

5) munoesle mecmoaesbleé 60npocCvl OMKpPbIMO20 muna:



1. Jlano BbIcKasbiBaHue D =X, V X, = X, . UeMy paBHO JIOTMYECKOE 3HAYEHUE
3TOrO BBICKA3BbIBAHUSA IIPU 3HaYCHUAX X, =0, x, =17
2. 3amaHpl MHOXKecTBa () = {1; 2; 3; 4; 5} , A= {1; 3; 5}, B= {2; 4} , C= {1; 5} .

Haiitu muOXectBO E = 4\ (B ) C) .

3. Haiitu HOJI d = (a, b) nByx uncen a = 540, b = 280.

4. Jlano nuneitHoe AMO(AHTOBO ypaBHEHHE (ypaBHEHHE B LIEJBIX YHCIAX)
2x + 3y =8. Haiitu ero o01iee pelieHue.

5. Pemiuth cpaBHeHUE 3x =7 (modS) .

6. VccrnenoBaTe Ha JIMHEMHYIO 3aBUCUMOCTh CUCTEMY BEKTOpOB. B ciyuae nu-
HEWHOW 3aBUCHUMOCTH BBIPA3UTh KaKOH-HUOYAb BEKTOP Yepe3 OCTAbHBIE BEKTOPHI

CUCTEMBI:
— (2) — (3} — (7
aI:_l,aZ:Z,%:O.

— (3) — (1
7. JlaHBI BEKTOpHI q, =( 4}, a, = (J B mpocTpaHcTBe R”. 3ammcarh cooTBeT-

CTBYIOLIME UM HOPMHUPOBaHHbBIE BEKTOpA €, €, (HOpMa - €BKJINJOBA).
. . -3 4
8. Haiitu cymMMy COOCTBEHHBIX 3HAUEHUN MaTpUIbl A = 0 HEKOTOPOTO

JIMHENHOTO oneparopa.
9.  Bbluucouth ONpPENCHUTEN,  MAarpulbl  KBAaJAPATUYHOU dbopMbI

F(xl,xz) =x. —4x.x, +5x3.
10. MccnenoBars KBaJpaTU4Hyo (Gopmy L(xl, xz) =x] —6x,x, +10x; Ha 3HaKO-

ONPENEIEHHOCTb, MOJIb3YyACh KpuTepueM CHiibBECTpA.

Ne 1 2 3 4 5
oTBeT 1 {1, 3; 5) 20 | x=1-3, x =4(mod5),
y=2+2t (teZ) I
x=4+5t¢
Ne 6 7 8 9 10
oTBET Cucrema _ 3/5 -1 1 dopma NoJI0Ku-
JIMHEWHO 3aBH- e = R -
e 17 45 TEJIbHO
_ ’ omnpeesieHa

a,=2a, +a,
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