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OrneHoYHBIE MaTepUaIbl — 3TO COBOKYMHOCTh y4€OHO-METOIUYECKUX MaTepHua-
JI0B (KOHTPOJIbHBIX 3aJ]aHUM, ONUCAaHUi (POpM U MpoUEeAyp, OLIEHUBAEMBIX PECYPCOB
B JIMCTAHIIMOHHBIX Y4EOHBIX Kypcax), MpeIHa3HAYCHHBIX Il OLEHKH KauecTBa OC-
BOCHHUS 00YYalOIMMUCS JUCUUILIUHBI «JloTOTHUTENbHBIEC TJIaBbl BBICHIEH MaTema-
TUKW» KaK YaCTH OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI.

[lens — OLIEHUTh COOTBETCTBUE 3HAHWUU, YMEHHMH W YPOBHSA MNPUOOPETEHHBIX
KOMIIETEHIIUM, 00yJarommxcsl 1ejasM U TpeOOoBaHUSM OCHOBHOW 0Opa3oBaTEILHOMN
MPOrpaMMBbI B X0JI€ MPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUYHOU aTTECTALUU.

OcHoBHas 3amaya — OOECHEYHUTHh OILEHKY YPOBHS CHOPMHPOBAHHOCTH OOIIIe-
KYJIbTYPHBIX U POGECCUOHATBHBIX KOMIIETEHIIUN, TPHOOPETAEMBIX 00YJAIOIITUMCS B
COOTBETCTBHUH C STUMHU TPEOOBAHUSIMHU.

KoHTposb 3HaHMI, 00y4Yaromuxcsi IPOBOIUTCS B (popMe TEKYIIEro KOHTPOJS U
IIPOMEXYTOYHOM aTTECTALNH.

Tekymui KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LIEJIBIO OMPEACICHUS CTEIICHU
YCBOGHHMS y4eOHOro Marepualia, CBOCBPEMEHHOIO BBISIBIICHUSI U yCTpaHEHUS HEI0C-
TaTKOB B MOJITOTOBKE OOYUYAIOIIUXCS U MPUHATHS HEOOXOIUMBIX MEpP MO COBEPIIICH-
CTBOBAHUIO METOJIMKH MPETOIaBaHusl Y4COHON AUCIUTIIUHBI (MOAYJIS), OpraHU3alUU
paboThl OOyYarOMMUXCS B XOJI¢ YUEOHBIX 3aHSATUNA M OKa3aHUsSI UM WHIWBHUIYaJTbHOU
TTOMOIIIH.

K KOHTpOIO TEKylel ycneBaeMOCTH OTHOCSTCS MPOBEpPKa 3HAHWW, YMEHUN U

HABBIKOB OOY4YaIOIIMXCS: HA 3aHATHUSX; MO pe3yiapTataMm BeimoiHenus PI'P; mo
pe3ynbTaTaM MPOBEPKHM KAauyeCTBA KOHCIIEKTOB JIEKIIM M MHBIX Marepuanos. Ilpu
OLICHUBAaHUU (ONpENEIICHNH) PE3YJIbTATOB OCBOEHUS JUCUUIUIMHBI MPUMEHSETCS
TpaJMLMOHHAS 1IKaja OLEHUBAHUS (KOTIUYHO», «XOPOIIO», «YIAOBIECTBOPUTEILHOY,
«HEYIOBJIETBOPUTEIIBHO» HA 3K3aMEHE (WM Ha 3a4eTe C OLCHKOW) MM «3a4TEHO,
«HE3auTEHO» Ha 3a4eTe).

Texymass arrectanysi CTYIAEHTOB IPOBOJUTCS HAa OCHOBAHHUU pPE3YJIbTATOB
BBITIOJTHEHUSI UMU pacueTHbIX rpaduueckux padot (PT'P) u odopmnsercs B Buze
BezoMocTel no cucreme 0-1-2.

[Io uToram W3ydeHHUs Pa3lENIOB AUCLHUIUIMHBIL «/]OMOJHUATENbHBIE TJaBbl BBIC-
el MaTeMaTUKW) O0OyJaronIuecss B KOHIIE KKIOTO YYEOHOTOo ceMecTpa MPOXOJST
IPOMEXKYTOUHYIO aTTecTaun. Popma MPOBEACHUS aTTECTALIMU — SK3aAMEH WJIM 3a4ET
B YCTHOM, MHUChbMEHHOHN (popMax WIIM TECT: JICKTPOHHBIN OuieT, GOopMUpPYyEMBIN CITy-
YailHBIM CIOCOOOM. DK3aMEeHAIlMOHHbIE OWJIETHI U MEPEYHHU BOIPOCOB, 3a1ad, MpH-
MEpOB, BBIHOCUMBIX Ha MPOMEXKYTOUHYIO aTTECTALNIO, COCTABIISIIOTCS C YYETOM CO-
Jep>KaHus TeM Y4eOHOM JUCITUIIIMHBI U TTOAMUCHIBAIOTCS 3aBEYIOMIUM Kadeapoi.

B sk3ameHanMOHHBIA OWJIET WM BapUaHT TECTa BKJIIOYAIOTCS JBa TEOpETHYe-
CKHX BOIIPOCA U JI0 YETHIPEX MPAKTHUUECKHUX 3a7a4 [0 TeMaM JUCIUILUIMHBI (IIPOTOKOJI
3aceganus kadenpsl Beicimeit marematuku Nel(Q ot ot 26 anpens 2017r.).



HacnopT OLCHOYHBIX MATCPHUAJIOB IO TUCHUILJINHE

Ne | Kontponupyemsbie pas3iesnsl Kon xontponupye- | Bun, meton, dopma
n/n | (TeMbl) TUCHUTUIAHBI MO KOMIIETEHIIUM | OIICHOYHOT'O MEpO-
(nn e€ yacTH) IPUATHS
1 | Moayns 1. BBenenue B qucuu- OIIK - 1.1-3
IUTMHY. DJIEMEHTHI TEOPUH JIO- OIIK -1.1-Y PT'P, Ox3amen
TMKH, MHO>KECTB U OTHOIIICHUM OIIK -1.1-B
2 | Moayns 2. Teopust 1enuMoCTH OIK -1.1-3
B KOJIBIIE LIEJIBIX Uncel. Teo- OIIK -1.1-Y PI'P, Ox3amen
pus LEMHBIX Ipo0ei OIIK -1.1-B
3 | Moayns 3. Teopust cpaBHEeHUI OIK - 1.1-3
U ee apupMeTHIECKHUE MTPHUIIO- OIK - 1.1-V PT'P, Ox3amen
JKCHUS OIIK-1.1-B
4 | Moayinb éé Cucrembl THHEN- OIK — 1.1-3
HIIX QIITCOPAITICCRIX YPABHC- OIlK - 1.1-V PI'P, Dx3ameH
HUH 1 UACTCHHBIC METO/Ib JTH- OIK — 11-B
HEIHOMN anredpsl
5 | Moxayns 5. JIunelinbie mpo- OIIK -1.1-3 PI'P
CTpaHcTBa OIK = 1.1y 3ader ¢ Oll’eHKOﬁ
OIIK-1.1-B
6 | Monynb 6. EBkuoBsl mpo- OIlK-1.1-3 PI'P,
¢Tpanctba gﬁi : 11; 3aueT ¢ OLEHKOM
7 | Monyne 7. Teopusi TMHEHMHBIX OIIK -1.1-3 PI'P
OIIEPATOPOB B KOHEYHOMEPHBIX OIIK-1.1-¥ Jauer ¢ OIl,eHKOfI
MIPOCTPAHCTBAX OIIK-1.1-B
8 | Monayns 8. KBagpaTuunsie OIlK-11-3 PI'P,
(OPMBI ¥ X TIPHIIOKEHUS gﬁi - 1 13]3’ 3auer ¢ oleHKOi
9 | Moxayns 9. OcHOBHBIE anreo- OIlK - 1.1-3
panyecKkue CTPyKTyphI: anreo- OIIK-1.1-¥ 3auer
pBlI ¥ TPYIIIBI OIIK-1.1-B
10 | Moayns 10. OCHOBHBIGI: anreo0- OIK — 1.1-3
pandecKue CTPYKTYpPHhI: KOJIbIla OMK - 1.1-y 3ager
u noJia. Koabp1io MHOTOUJIEHOB.
Y OIIK-1.1-B
[Tone panmoHabHBIX 1poOEit
11 | Moayns 11. Merpuueckue OIIK-1.1-3 PI'P,
Hpoctpanctsa 8g§: 11]337 3auer ¢ OIEeHKOM
12 | Monyns 12. JIuneiHbIe HOP- OIK-11-3 3auer ¢ PIP,
MHUPOBaHHBIE TPOCTPAHCTBA 8g§: 1 15B’ 3auer ¢ OLEHKOI
13 | Moayns 13. [IpocTpancTBa co OIK - 1.1-3 PLP
CKaJIAPHBIM IIPOU3BEACHUEM. OIIK-1.1-y Jauer ¢ OII,GHKOﬁ
['11b0epTOBBI MPOCTPAHCTBA OIIK-1.1-B




14 | Monayns 14. OOG1ias Teopust Ju- OIIK - 1.1-3
HEIHBIX OMepaTopoB B OECKO- OIIK-1.1-¥
HEYHOMEPHBIX IPOCTPAHCTBAX OIIK-1.1-B

PI'P,
3a4deT ¢ OLEHKOU

Kpurepuu oneHuBaHMsI KOMIIETEHIIM (Pe3yJ1bTATOB)
1) YpoBens ycBoeHUs1 MaTepraiia, NpeyCMOTPEHHOTO TPOTPaMMOIA.
2) YMeHHe aHaIu3upoBaTh MaTepruall, yCTAHABIUBATH IPUUMHHO-CJICICTBEHHbBIE CBSI-

3H.

3) KadecTBO OTBETa Ha BOIPOCHI: MOJHOTA, APTYMEHTHPOBAHHOCTD, YOSKICHHOCTD,

JJOIT'M4YHOCTb.

4) ConepxarenbHasi CTOPOHA U KaYE€CTBO MaTEPUAJIOB, IPUBEACHHBIX B OTUETAX CTY-
JIEHTA 10 TUTIOBBIM pacyeTaM, MPaKTUICCKUM 3aHSITHSIM.
5) Ucnonb3oBanue TOMOJHUTENBHOM JIUTEPATYPHI MPU IMOJATOTOBKE OTBETOB.

YpoBeHb 0CBOEHUSI CPOPMUPOBAHHOCTH 3HAHUM, YMEHHUI U HABBIKOB IO JUCLH-
IJIMHE OlleHuBaeTcs B (opme OalbHOM OoTMEeTKH. KpuTepuu oleHHBaHHUS MPOMEXKY-
TOYHOMW aTTECTAllMU NPE/ICTABIICHbI B TAOJIULIE.

[IIkaa oneHmnBanus

Kpurepnn onieHuBaHus

«OTINYHO»

CTYIEHT JIOJDKEH: MPOJIEMOHCTPUPOBATh TIIYOOKOE W
MIPOYHOE YCBOCHUE 3HAHUM MaTepuaa; NCUEPIIbIBAIOLIE,
MOCJIEIOBATENBHO, TPAMOTHO U JIOTUYECKU CTPOMHO M3-
JIO)KUTh TEOPETUUECKUN MaTepuall; MpaBWIbHO (popMy-
JIMPOBAThH ONPEAECICHUS; YMETh CAEIATh BBIBOIBI MO U3-
JaraeéMoMy Martepuaiy; 0e3ylnpeuHO OTBETUTh HE TOJIb-
KO Ha BOMNPOCHI OWieTa, HO U Ha JIOMOJHUTEIbHbIE BO-
MpoCkl B paMKax paboded mporpamMMbl JTUCIMIUIMHBI,
MPOAEMOHCTPUPOBATh YMEHHUE NPABUIBHO BBINOJHSITH
MPAKTUYECKUE 3aJaHus, NPEAYCMOTPEHHBIE MPOrpaM-
MO,

«XOPOLIO»

CTYJIEHT JOJDKEH: IPOJEMOHCTPUPOBATH JOCTATOYHO
NIOJIHO€ 3HAaHWE MaTepuana; MpoJEMOHCTPUPOBATH 3HA-
HUE OCHOBHBIX TEOPETUYECKHX MOHATHH; JOCTATOYHO
NIOCJIEOBATEIBHO, TPAMOTHO W JIOTUYECKH CTPOMHO W3-
Jaratb Matepuai; yMeThb CAENaTh JOCTATOYHO OOOCHO-
BaHHBIE BBIBOJIbI M0 M3JIAara€MOMY MaTepHally; OTBETUTD
Ha BCE BOIPOCHI OMIJIETA; MPOJAEMOHCTPUPOBATh YMEHUE
MPaBUJIBLHO BBINOJIHATH NMPAKTUYECKUE 3aJaHusl, Mpeay-
CMOTpPEHHbIE MPOrPaMMOM, IPU STOM BO3MOKHO JIOIYyC-
TUTh HEMPUHIMITHATIbHBIE OIIHMOKHU.

«YA0BJIECTBOPUTECJIBLHO»

CTYJEHT JOJDKEH: MPOJAEMOHCTPUPOBATh OOIIee 3HAHUE
M3y4aeMOro MaTeprajia; 3HaTb OCHOBHYIO PEKOMEHJye-
MYI0 IPOrpaMMOW JTUCHMIUIMHBI YYEOHYIO JTUTEPATYPY;
YMETb CTPOUTH OTBET B COOTBETCTBHM CO CTPYKTYpPOH
U3JIaraeMoro BOMNpOca; Moka3aTh o0lee BilaJeHUE Mo-




HATUIHBIM anmapaToM JAUCIUIIINHBI, YMETh YCTPAHHUTH
JIOTTYIIIEHHBIE TIOTPENTHOCTH B OTBETE HA TEOPETUICCKHE
BOTIPOCHI W/WJIM TIPU BBITIOJIHEHUU MPAKTUYECKUX 3aja-
HUM T0J] pYKOBOJICTBOM IIpernoaaBaTeis, Jubo (mpu He-
MIPABIJILHOM BBITIOJTHEHUH TPAKTUYECKOTO 3a/laHusl) T
YKa3aHUIO TMPETOoJIaBaTelisd BBITIOJIHUTH JIPYTHUe TMPaKTH-
YECKUE 3a/IaHMsI TOTO Ke pa3zesia TUCITUTIINHBL.

«HEYAO0BJECTBOPHUTECIBHO»

CTAaBHUTCHA B CJIydasx:

a) €CIM CTYJCHT BBITIOJIHWJI HE BCE 3aJIaHUs], TPEIy-
CMOTPEHHOTO Y4eOHBIM TpaduKoM (HE 3a4TEH XOTS OBl
oauH PI'P);

0) eciu CTYICHT MOCie Havajia dK3aMeHa OTKa3ajcs ero
claBaTh WIM HApyIIWJ MpaBWIa CAadyd dK3aMeHa (Cru-
CBIBaJI, TIOJICKA3bIBaJl, OOMAHOM IIBITANICS MOJYYUTH 0O-
Jiee BBICOKYIO OLICHKY U T.J.);

B) HE3HAHMS 3HAYUTEIHLHOW YacTHU MPOTPAMMHOTO MaTe-
puana; He BIAJCHUS MOHATUHHBIM ammapaToM JHUCIHII-
JIMHBI, CYIECTBEHHBIX OIIMOOK TMPHU W3JIOKCHUH ydueO-
HOTO MaTepualia; HEyMEHHUS CTPOUTh OTBET B COOTBET-
CTBUHU CO CTPYKTYpPOH H3JIAraeéMoro BOIPOCA; HEYMCHHUS
JIeIaTh BBIBOJIBI TI0 M3JIATaEMOMY MaTepualy

JIist ka0 U3 TeM IUCHUIUIMHBI «J{OMOJHUTENbHbIE TJIaBbl BBICHIEH MaTeMa-
TUKW» (DOHJ] OLIECHOYHBIX CPEJICTB BKIIIOYAET:

- 3a/1a4 JUIS PAKTUUECKUX 3aHSATUH;

- BAPUAHTBI KOHTPOJIBHBIX PaboT;

- BapuaHthl PI'P;

- OLICHOYHBIE CPEICTBA MPOMEKYTOUHOU aTTeCTAIUH;
- BApUaAHThI TECTOBBIX 3aJaHUN B IUCTAHIITMOHHBIX YYEOHBIX KypcCax;
- 3aJ1a4M ISl IPOBEPKH OCTATOYHBIX 3HAHUM.

3agaum I NPAKTHYECKUX 3aHATHH

B xoze npakTHuecKuX 3aHATUI IPOUCXOIUT PELICHUE 3a/1a4, IPEICTaBICHHbIX B
cOOpHMKaX 3aJ1a4 JIsl MPAKTUYECKUX 3aHITHI U CAMOCTOSITENIbHOM paboThl, KOTOPBIE
JOCTYTIHBI 1JIsl CKAUMBAHUS B 3JIEKTPOHHOM BHJIE C caiiTa Kadenpbl WIH U3 CUCTEMBI
JTUCTaHIIMOHHOTO 00yueHus PIPTY:
1. I'pumnna B.B., 3enun A.A., llunopkosa K.A. Anrebpa u Teopust Uucen: METOIu-
yeckue ykazanus / Pszan. ['oc. Pagurexn. yH-T. Psa3ans, 2014. — 52 c.
2. Myp3zoB H.B. OcHoBHbIe anredOpanyeckue CTpyKTypbl. YdueOHoe nocodue. Psi3anb

PI'PTA, 1997.

3. Hemoxun, C.A. DneMeHTHI (yHKITMOHAIBHOTO aHanmm3a: y4ueb. mocodue / C.A. He-
moxuH; PI'PTY. - Psa3anb, 2018. — 84 c. - bubmuorp.: c. 83 (11 Hass.). - 84-00.

4. Hemoxun, C.A., CrocrokanoB, A.W., CrocrokanoBa, E.A. DinemMeHTsl (PyHKIIHO-
HAJIPHOTO aHaJIM3a: JIMHEHHBIC OTIePaTOPhl, YpaBHEHHUS B 0aHAXOBBIX MPOCTPAHCTBAX:




yue0. mocooue / C.A. Hemoxun, A.U. Crocrokanos, E.A. Crocrokanosa; PI'PTY. -
Ps3anb, 2019. — 84 c. - bubauorp.: ¢. 83 (12 Hass.). - 84-00.

5. Hemroxun, C.A. DieMeHTHI JIMHEHHON anreOpbl: JIMHEHHBIE MPOCTPAHCTBA, JIMHEH-
HbIE OIEepaToOphl, KBaJpaTHU4HbIe (OPMBI : METO/A. YKa3. U CIHMCOK 3aJaHuil MO JUCH.
"Jluneiinas anreopa" / C. A. Hemtoxun ; PI'PTY. - Psazans, 2009. - 32c¢. - bubauorp.:
c.32 (6 HasB.). - O/11.

6. HoBukos, A.M1. DnemeHThl GyHKIIMOHAIBHOTO aHalu3a : Yueb.mocooue / HoBu-
koB Amnaromuii IBanosuu ; PI'PTA. - Psa3ann, 1995.

7. HoBukos A.W, Hemoxun C.A. OcHOBHBIE anredpandeckue CTpyKTypbl. UncieH-
HBI€ METOIbI INHEeHHOM anreOpsl. Psa3ans, PIPTY, 2021.

BapuaHTbI KOHTPOJILHBIX Pa00T
Tekyimass mpoBepKa 3HaHHWM, YMEHUM U HABBIKOB IPEIyCMATPUBAECT B TCUCHUE
Ka)XJIOT0 CeMecTpa MEePUOUYECKUE OMPOCH U BBIMOJHEHHE KOHTPOJIBHBIX paboT Ha
MPaAKTUYECKUX 3aHATUSIX. TUIIOBBIE KOHTPOJbHBIC pa0OThl Pean3yeTcs B BUAE TUIIO-
BBIX BAPUAHTOB KOHTPOJBHBIX PA0OT MO OT/ACIBHBIM T€MaM, KOTOPHIC BBITOIHSIIOTCS
CTYAEHTAMU B ayAUTOpUAX. KOHTPOJIbHBIE OMPOCHI TPOU3ZBOIATCS HA OCHOBAHUM CO-
OTBETCTBYIOIIUX TUIIOBBIX BOITPOCOB MPOMEKYTOUYHOM ATTECTALINH.

[Tpumepsl BapuaHTOB KOHTPOJIBHBIX PaOOT NPUBEACHBI HUXKE.

Cemectp 1. DiieMeHTBI TEOPHH JJOTHKH, MHOKECTB M OTHOLLICHUI
Bapuanr 1
1. [TocTpouts TabJIUILy VCTHUHHOCTH TUISL BBICKa3bIBAHUSA

S = (X1 VX, = X_z) A (X1 - X, ), YIPOCTUTh JAaHHOE BbICKaspiBaHue. IIpoBepurs pe-
3yJIbTAT, IOCTPOUB TAOJIHUIy UCTUHHOCTH JUISl YIPOILEHHOTO BBICKA3bIBAHUSI.

2. JlaHbl IPOM3BOJIbHBIE AIIEMEHTAPHBIE BBICKA3bIBAaHUS X;, X,, X3. [locTpouts Tab-
JMIy UCTHHHOCTH JUIS BBICKa3blBaHWsA D = ((X2 — X1) v X3) A ;1 A (X3 — X, ), ynpo-
CTUTh, OLICHUTb €r0 CTENEHb UCTUHHOCTHU M IIPOBEPUTH PE3yJIbTaT, IOCTPOUB TaOIu-
Iy MICTUHHOCTH JJIsl YIIPOILEHHOIO BeIcKa3biBaHus D .

3. Yopoctuth MHOXecTBO E = (A N ( B\ K)) \ (Z N ( A\ B)) , UCIOJBb3ysl CBOHCTBa

(3axonbI) oneparnwmii Hag MHOKkecTBamu (A, B,C < Q).

4. Kakumu cBoiictBaMu (pedIeKCUBHOCTh, aHTUPE(PIEKCUBHOCTh, CHMMETPUYHOCTD,
TPAaH3UTUBHOCTH, YKBUBAJICHTHOCTh) 00JIaJlaeT JaHHOE OMHAPHOE OTHOIICHUE O Ha
MHOXkecTBe X : X =N, Xpy < (2X + y) - IeniTes Ha 3.

5. Kakumu cBoiictBamu (pehaeKCHBHOCTh, CHMMETPHYHOCTD, TPAH3UTHBHOCTH, JK-
BUBAJICHTHOCTh) 00JaJaeT JaHHOE€ OWMHApPHOE OTHOIIEHHWE L Ha MHOXecTBe X !
X = {1,2,3,4} , OTHOILIGHHE L 3a7aHo Ha MHOXecTBe map: (1; 2), (1; 3), (1; 4), (2; 1),
(2;3),(2;4), 3;1), (3;2), (3;4).(4; 1),(4;2),(4: 3), (1, 1), (2, 2), (4 4).

6. buekTuBHBIE cooTBeTCTBUA. PaBHOMOIIHBIE MHOXecCTBa. [locTpouB OuMEKTHBHOE

COOTBETCTBUE MEXKTy MHoxkecTBamMM X, Y, J0Ka3aTh PaBHOMOIIHOCTb 3THX MHO-
keetB: X, =[-6, 0), Y,=[-1 +o0).




Cemectp 1. Teopust 1e1MMOCTH B KOJIbIIE LEJIbIX YUCEJ.
ennbie 1poou. Teopus cpaBHenuii. Bapuanr 1
3ananue 1. JIu"eiiHble ypaBHEHHS B IIEJIBIX YUCIAX C JABYMS HEHU3BECTHBIMU
(mnodaHTOBBI ypaBHEHHS). PelINTh ypaBHEHHE B EJIBIX YUCIIAX.

23x+50y =34

3ananue 2. HOJI, HOK uensix uncen. Haiitu HOJ[ d =(a, b) n HOK xByx 1e-
JbIX uncen @, b u Beipasute HOJI yepes uucna @, b B Buge nuHeliHONW KOMOMHAIIUH

d=(a, b)=ka+k,b (peumts ypapuenne d =ka+k,b B uenbix unciax).

1495, 1104
3amanne 3. Koneunsle nemnpie npobu. 3amucarh Jyisi palmoOHAIBHONW APOOH CO-
OTBETCTBYIOIIYIO €i KOHEUHYIO IEMHYI0 ApoOb. 3aMEHUTh PALMOHAIBbHYIO ApOOb
noaxosuieit 1poosto ¢ TouHocts 10 0,001.

a 1211
b 232

3ananue 4. KoHeunsie 1enHbie apoOu. HaliTh panuoHaabHOE YHCIIO, KOTOPOE
oOpaiaercsi B JaHHYIO HETHYIO IPO0b.

a
£=[31,2,45
_[31.2,45

3ananue 5. beckoneunsie nenneie ApoOu. IlpencrtaBuTh 4ncao B BUie NepUOaU-
YECKOH IEMHON poOu. 3aMEHUTh COOTBETCTBYIOIIEH MOIXOAIIEH TPOOKIO C TOYHO-

cteio 10 0,001.
1+ \@
2

3ananue 6. [lepuoauyeckue nenHpie Apoou. Haiitu neficTBUTENHLHOE YUCIIO0, KO-
TOpPOE UMEET JaHHOE MPEACTaBICHNE B BUJIE IEPUOANYECKOM IIETTHONU IpoOH.

a=|21,(25)]

3ananue 7. 3ajaHO CpAaBHEHHE MEPBOM CTENIEHHU.
1) Wcnonb3ys OCHOBHYIO TEOpEMY O Pa3pelIMMOCTH CpPaBHEHHUsS MEPBOW CTENEHH,
BBISICHUTB, UMEET JIM CpaBHEHHE pellleHre. B ciiyyae COBMECTHOCTH yKa3aTh KOJUYe-
CTBO pELIECHUIN CPaBHEHUS;
2) ecnu CpaBHEHUE UMEET pellieHre (pellieHus), TO HAWTHU pelIeHHe CPABHEHUSI ITyTeM
CBEJICHUS €r0 K YPaBHEHUIO B II€JIBIX YHCIIaX.

25x=120 (mod 15)

3ananue 8. Haiit ocTaTok oT neneHus unciaa o =a’ Ha 9ucio m (ciydaii B3a-

o=

R

UMHOIi IPOCTOTH &, M, Teopema Ditnepa win depma [a”" = 1(modm)
a=31"" m=19

3ananue 9. HaifT 0CTaToOK OT JeIeHns uncia ¢ = a° Ha 9uclIo M (caydail He-
B3aMMHOM MPOCTOTHI &, M, CBeJIeHUE K Teopeme Diisiepa uinu depma).




a =22 m=220

3aganme 10. HaiiTi ocTaToOK OT JIeNCHMS YMCIIa Ha 9YUCJIO M.

a =122 4+5" m=11
3aganue 11. 3amaHo cpaBHEHUE TIEPBOM CTEIIECHHU.

1) Ucionb3yst OCHOBHYIO TEOPEMY O Pa3pelInMOCTH CPaBHEHUS MEPBON CTETICHU, JI0-

Ka3aTh, YTO CPABHEHUE UMEET PeIIeHre. YKa3aTh KOJIMYECTBO PEIICHUA CPAaBHEHNS,

2) HalTH pelIeHns CpaBHEHHs criocoOoMm Ditnepa;

3) HalTH pelIeHns CPaBHEHUSI IPU MOMOIIM KOHEUHBIX HEMHBIX IPOOEH.
22x=7 (mod 39)

3aganue 12. 3anaHo cpaBHEHHE EPBOIl CTENEHHU.
1) Ucionb3yst OCHOBHYIO TEOPEMY O Pa3pelInMOCTH CPaBHEHUS MEPBON CTETICHU, J10-
Ka3aTh, 9YTO CPABHEHUE UMEET peIleHre. YKa3aTh KOJIMYECTBO PEIICHUN CPAaBHCHUS,
2) HaliTH PEIICHHS CPAaBHEHUS TIPHU MOMOIIIM KOHEUHBIX IIETTHBIX TIPOOCH.
12x =54 (mod 21)

3ananue 13. Pemnts cucteMy CpaBHEHUI:
1) mpu moMoIIM KUTACKOM TeopeMbl 00 OCTaTKax;
2) 6e3 UCTIOIB30BaHNS KUTANCKON TEOPEMBI 00 OCTaTKaX.

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




Cemecrp 2. JIuHeiiHble NpocTPaHCcTBA. EBKINAOBBI MPOCTPaHCTBA.
JIuneiinble oneparopsl. Bapuanr 1
3ananue 1 (JinHeltHas 3aBUCUMOCTh CUCTEM BEKTOPOB). MccaenoBaTh Ha TMHEHHYIO
3aBHCHMOCTb CUCTEMY BEKTOpPOB. B cilydae TMHEWHON 3aBUCUMOCTH BbIPA3UTh Ka-
KON-HHOYb BEKTOP U€pe3 OCTATbHbIE BEKTOPHI CUCTEMBI:

3 4 2
a-|2) &= 0| a=|4
1 -3 5

3ananue 2 (popmyssl mpeoOpa3oBaHus KOOPAUHAT MIPHU MIepexojie OT ba3uca K 6a3u-

' ' ’
Bz(el,ez) B _(el’ez)
cy). Hanucate Matpuiry nepexonaa ot 6asuca K 0azucy , €C-
e, =e —2e,
e, =—€ +e,

JIM CBSI3b MEXJly HUMH UMEET BUJ
!
HanucaTs (popMyJisl Ipeobpa3oBaHus KOOPAUHAT IIpu nepexoe ot B k B'. Tlonbsy-

. -3 '
ACh MOJIyYeHHBIMH (POpMYJIaMH, HAWTH KOOPAWHATHI BEKTOpa s B'.
3ananue 3 (mpouecc oproronanusauuu ['pamma-llImunara). Jlanel BeKTOpsl B Mpo-

3
ctpanctBe R°. TIpoBecTn U1 3TMX BEKTOPOB MPOLIECC OPTOrOHANM3aIMK I pamma-
[IImuaTa (MOCTPOUTH OPTOHOPMUPOBAHHBIN OA3HUC)

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

3ananue 4 (COOCTBEHHBIE 3HAUYCHHS U COOCTBEHHBIC BEKTOPHI IMHEHMHOTO OMepaTopa).
Haiitu Bce coOCTBEHHBIE 3HAUCHHS U JTFO00N COOCTBEHHBIM BEKTOP JIMHEHHOTO OIle-
paTopa, 3aJJaHHOTO MaTpHIIel B HEKOTOPOM Oa3uce. BhIMOIHUTE TPOBEPKY.

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

3ananue 5 (COOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOPBI IMHEHHOTO OMepaTopa).
Haiiti Bce coOcTBeHHbIE 3HAUEHHS U JHOOO0W COOCTBEHHBIN BEKTOP JIMHEHHOTO OIe-
paTopa, 3alaHHOT0 MaTPHUIIe B HEKOTOPOM Oasuce. BBIMOIHUTH TPOBEPKY.
A= 0 -5
11 4




Cemectp 3. OcHOBHBIE ajiredpanyecKue CTpyKTyphbl. Bapuanr 1
3aganme 1. Anredopbl, OMHApHBIEe onepauuM. BeIACHUTH, ONpEEIeHbl I Ha

muoxkectBax R, N, Q, 2Z,2Z+1, R" Gunapnas onepanus e, 3aJaHHas IIPABUIOM

aeb=a+b+1. IlpoBepuTh oOmEepanui0 Ha KOMMYTATHBHOCTH, aCCOIIMATHBHOCTD.
Haiitn HENTpanbHBIM, CAMMETPUYHBIN JJIEMEHTHI.

3aganue 2 (rpynnsl). BersicHuTh, sBisercs au anredpa G= <G, ., '> C BBEJICH-

HBIMU OWHApHOW omeparueil yMHOXKEHHUS (+) W yHapHOW omepaiueid mepexoma K
CUMMETPUYHOMY JIEMEHTY Ha MHOKecTBe G, TPyIIION.

G=R, aeb=ab-a-b+2
3ananme 3 (moast). Paccmorpum anrebpy P= <R,€|-), - 0O, 1K>, I71€ OCHOBHBIM

MHOKECTBOM SIBJIIETCSI MHOXKECTBO R, OmHapHbIe onepamnu @, O ompenenstoTcs

1o npaswmiam (+,- €cTb 00bIYHBIE apU(PMETHUECKHE OTIEPAIlUU CIIOKEHUS U YMHOXKe-
HUA HeﬁCTBHTeﬂbHBIX IH/ICCJ’I)i
a®b=a+b+1 a®Gb=a-b+a+bh.

Jlokasartb, uTo anrebpa P SBISIETCS OIEM.
3ananue 4 (Meroa marteMatuyeckoil mHaAyKuuu). [lonb3ysice MmeTogoM mare-
Matndeckod nHaykunu (MMU), nokazath paBEHCTBO WUJIM YTBEPKIACHUE.
1 1 1 n
—+——+...+ = -
1-3 3.5 (2n-1)-(2n+1) 2n+1




Bapuanrsl PI'P (THnoBbIX pac4éToB, HHAMBHUAYAJIbHbBIX JOMAIIHUX 321aHUI)

B mpouecce n3ydeHust Kaxa0i TEMbI CTYJIEHTbI 00s13aHbI CAMOCTOSTENIBHO BbI-
MOJIHUTH TUIIOBBIE PACUEThl (MJIM MHAMBUIYaJbHbBIE TOMAITHUE 3aJaHusl) 10 OTIEIb-
HBIM TEMaM.

TurnoBble pacu€Tbl peain3yeTCss B BUJE THUIIOBBIX BAPUAHTOB PACUETHBIX 3a7a-
HUW TIO OTAEJNBHBIM TEMAaM, KOTOPBIE BBIIIOIHSAIOTCS CTYJIEHTAMHU CAMOCTOSITENBHO BO
BHEAyIUTOPHOE BpeMsi. KOHTpOIbHBIE OMPOCHI MIPU 3aIUTE TUIIOBOIO pacuéra mpo-
U3BOAATCA HAa OCHOBAHMM COOTBETCTBYIOIIMX THUIIOBBIX BOIPOCOB IIPOMEXKYTOYHOMN
aTTECTalNH.

1 cemecTp

TP 1 «2nemMeHThl TEOpUH JTOTUKU, MHOKECTB, OTHOIIICHUI.

TP 2 «Teopust 1€IMMOCTA BO MHOXKECTBE 1I€JIbIX Yucell. Teopus EMHbIX Ipo-

oeil. Teopust cpaBHEeHH, €€ apuhMETUUECKHUE TPUIIOKEHUSD.

TP 3 «Cuctembl TMHEWHBIX alreOpandecKkux ypaBHeHUN. YNCIEHHBIE METOIbI

JMHEHHOU areophI».

2 cemecTp

TP 1 «JIunHeiiHble U €BKINAOBBIE TPOCTPAHCTBAY.

TP 2 «JIuneitnbie onepaTopsl B KOHEYHOMEPHBIX MpocTpaHcTBax. KBamparuy-

HbIE POPMBI».

TP 3 «KBagpatuunsie GOpMBbI, €€ TPUTOKEHUSY.

3 cemecTp

TP 1 «OcHOBHBIE anredpandeckrue CTPYKTYpPbI: TPYIIIBI».

TP 2 «OcHOBHBIE alIreOpanyecKre CTPYKTYPhI: KOJIbIa».

TP 3 «OcHOBHBIE aJIreOpanyecKre CTPYKTYPHI. OIS,

4 cemecTp

TP 1 «OneMeHThl PyHKIMOHANIBHOIO aHaJIn3a. MeTpruyeckue npocTpaHCTBa.

JInHeliHbIE HOPMUPOBAHHBIE IIPOCTPAHCTBAY.

TP 2 «OnemenTsl PyHKIMOHATBHOTO aHam3a. [IpocTpaHcTBa co CKaNSIpHBIM

IIPOU3BEACHUEM.

TP 3 «Teopust TMHEHHBIX ONEPATOPOB B OECKOHEYHOMEPHBIX MPOCTPAHCTBAX.

BCG 3a1aHUs TUITOBBIX pacquOB HpeI[CTaBJIeHBI B BJIGKTPOHHOM BHUAC U I[OCTyH—
HBI 1J1d1 CKaAQUYUBAaHHUA C Ka(bez[pm BBICHJCfI MaAaTEMATUKU 110 a):[pecy:
URL.: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193



http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193�

OueHoyHble cpeacTBa MIPOMEKYTOYHOM aTTeCTalMU

®DoH/ OLIEHOYHBIX CPEACTB NPOMEXKYTOUHOM aTTecTalluy, IPOBOJAUMOMN B popme
DK3aMEHa WIM TECTa, BKIKOYAET TUIIOBbIE TEOPETUYECKUE BOIIPOCHI; TOIIOIHUTEIbHbIE
BOIIPOCHI; TUIIOBBbIE IIpaKkTU4YeCKHue 3anaun. OLEHOUHBIE CPEeACTBAa IIPUBEICHBI HUXKE
JUI KaXJIOTO U3 ceMecTpoB o0ydeHus. Paspemaercs u nHas popMyaupoBKa BOIpoca
WIH TIpuMepa, 0€3 U3MEHEHHUs €ro CMbICIIa WM COJAEPKaHus, HalpuMep, ApoOJeHue,
VW3MEHEHHUE YCIIOBUH WJIA UHOE.

[IpuMepbl THUITOBBIX BOIIPOCOB, COOTBETCTBYIOIIMX MPOABUHYTOMY M 3TaJIOHHO-
MY YPOBHSAM C(HOPMHUPOBAHHOCTH KOMIIETEHUUH (OLEHKU OTIUYHO HJIK XOPOLIO)

Cemectp 1

Mopayas 1. BBenenue B AuCHUIIMHY
. Bbicka3biBaHus, onepanuy Haj HUMUA. TaOauIbl UCTUHHOCTH.
. 3aKOHBI TEOPHUH JIOTUKH (TaBTOJIOTHUN).
. [Tonsitue muoxecta. Onepanuu HaJ MHOKeCTBamu. JluarpamMmmel Ditsiepa-BeHHa.
. CBOIiCTBa omnepaluii HaJi MHOKECTBAMM.
. 3aKOHBI Ae-MopraHa 11 MHOXECTB.
. [lonsitue 6GuHapHoro otHoueHusa. KoMmno3uius 1ByxX OTHOLIEHUH.
. [lonsiTue uHBEpCUH, €€ CBOMCTBA.
. [onsitue pynkunu. KoMnozuuust GpyHKIUHA.
. Ilonstue nabekTUBHOM (PyHKIIMHU. OCHOBHBIE TEOPEMBI.
10. Buasl OunapHbIX oTHOIIEHUH (ped, antuped, CUMM, TpaH3).
11. OTHOMIEHNE SKBUBAJIECHTHOCTH. [IpriMephl OTHOIIIEHUI SKBUBAJICHTHOCTH.

OO ~NONWN P W —

MoayJasb 2. Teopusi 1eJJUMOCTH B KOJIbIIe LeJbIX Yuces. Teopust menmHbix aApoodei
1. Pazjio’)keHue LENbIX YHUCEN Ha MPOCThle MHOXUTENU. CBOWCTBA JAEIUMOCTH MPO-
CTBIX YHCEI.

2. OCHOBHBIE TEOPEMBI O PA3JI0KEHUN YUCEN Ha TPOCTHIC MHOYKHUTEIIH.

3. HOK u HO/I niexnsix uucen, ux cporictBa. Croiicrea HOJ[ m HOK.

4, Anroputm EBkimna Haxoxnaenus HOJL aByx menbix uucen. OO00OIIEHHBIN anro-
putm EBKmpa.

5. Penrenue TMHEWHBIX YpaBHEHUH B LENbIX ynciaax (quodaHToBbl ypaBHeHus). Oc-
HOBHAs TEOpEeMa O Pa3peIMMOCTy JUO0(PaHTOBA YpaBHEHHUS (J0OKA3aTEIHCTBRO).

6. MaTpu4nbIii MeTOT penieHus TMo(haHnTOBa ypaBHEHUSI.

/. Teopema [Jlupuxie o NpUOMKEHUH IEUCTBUTEIBHOIO YHUCIA PAIMOHAIBHBIMHU.
Koneunslie 1ienHbie IpooOH.

8. CBoiicTBa KOHEUHBIX IEMTHBIX APOOCH.

9. llemrHast poOb AeHCTBUTEILHOTO YKca. [leproanyeckue nermHbpie IpooH.

9. KBaspatuuHble UppallMOHAIBLHOCTA U LienHbIe ApoOu. [lepuoguyeckue u 4ucTo
nepuoauveckue 1enHeie qpodu. Teopema Diinepa-Jlarpanka o KBaJjpaTUUHON Uppa-
IIMOHAJIBHOCTH.



Mopayas 3. Teopusi cpaBHeHUil U ee apupMeTHYeCKHE NPUJIOKEHUS
1. CpaBHEHMS U UX OCHOBHBIE CBOMCTBA.
2. Knaccel BeryeToB. OcHoBHas gemma. Oynkuus Disiepa. KosibIio K1accoB BHIUETOB
10 MOJYJIIO.
3. IlonHas u npuBenEHHAs] CUCTEMBI BBIYETOB MO JAHHOMY MOIyJt0. Teopema Didiie-
pa u Mainas TeopeMa depma (TeOpeMBI C TI0KA3aTEIHCTBOM).
4. CpaBHeHUs TIEPBOM CTETEHU, OCHOBHBIE OTPEICIICHUSI, OCHOBHAsI TEOpeMa O pas3-
PEUIMMOCTH CPABHEHUS MEPBOM CTENIEHU C OJTHOM HEU3BECTHOM (C 10KA3aTEIIbCTBOM).
5. Kuraiickas Teopema 00 ocTaTkax, €€ MPUMEHEHHE K PEIICHUI0 CHCTEM CPABHECHHIA.
6. [TonnHOMUANIbHBIE CPABHEHUS MO MpocToMy moayito. Teopema 1 (Jlarpanxka, no-
Ka3athb). Teopema 2.
7. [lonmHOMHANIbHBIE CPABHEHUS IO MPOCTOMY MOayi0. Teopema 3 (1okas3aTh).
8. IMonmHOMMANIbHBIE CpaBHEHUS MO COCTaBHOMY Moayito. OcHOBHas Teopema (ee
dbopmynupoBka). [Ipumep pelieHus: cpaBHEHHUS.

Mopyab 4. Cucrembl TuHeHHBIX ajredpandyeckux ypapuenuii (CJIAY) u
YHMCJICHHbIEC METObI JIMHEIHOH aJredpsnl

1. 3anucsk u pemienne CJIAY B MmaTpudHOM BUJIE.
2. Metop uckioueHust nepeMeHHbix ['aycca msa pemenust CJIAY: teopema Kpone-
kepa-Kanemnm.
3. Metog T'aycca. YcnoBus necoBmectHoctu CJIAY. YcnoBue enMHCTBEHHOCTH pe-
menus CJIAY.
4. Meton I'aycca qst pemenust CJIAY. YcnoBue cyiiecTBOBaHUsI OECKOHEYHOTO
MHOxecTBa pemenit CJIAY (Haxoxaenue oomiero pemieHus: CJIAY).
5. OnHOpOHBIE CUCTEMBI JIMHENHBIX anredpandeckux ypasHenui (OCJIAY), cBoii-
ctBa peuienuil. [lonsitue pynaamentanbHoi cucremsl pemeHuit (PCP) OCJIAY.
6. Uactaeie meTonbl pemenus CJIAY. Merona kBaapatabix kopHen (mist CJIAY cum-
METPUYHON OCHOBHOM MaTpHIIEi ),
7. Yactubie metoasl pemieHus CJIAY. Meron nporoHku (JJ1st TpeXAHaroHajlIbHON
CJIAY).
8. IloHATHSA BBIYUCIUTENHHON YCTOWYMBOCTH M HEYCTOMYMBOCTU METOJOB IPHU pe-
mennn CJIAY na 3BM. [lonsartus xoporeit u mnoxoit ooyciosinennocta CJIAY.
9. Meronpl U mpuMepbl OLEHUBAHUS BBIYMCIUTENBHON CIOXHOCTU aJrOPUTMOB.
[IpoGnemsbl, Bo3HMKaroUE Mpu perienun nepeornpeaeneHubix CJIAY u crocoOsl ux
peuieHus.
10. Meton LU-paznoxenus ans pemenus CJIAY.

Cemectp 2

Mopayan 5, 6. J/IuHelinble U eBKJINA0BbIE MPOCTPAHCTBA
1. IToHsITHE NMHEMHOTO MPOCTPAHCTBA (AKCHOMBI), €r0 MPOCTEUILINE CBOMCTRA.
2. IlpuMepbl TMHEMHBIX TPOCTPAHCTB.
3. JluneiiHas 3aBUCUMOCTb U HE3aBHCHUMOCTb CHUCTEMBI BEKTOPOB B JIMHEHHOM IpO-
CTpaHCTBE (OCHOBHBIE TEOPEMBI).
4. ba3uc u pa3MepHOCTh KOHEUHOMEPHOTO JIMHEHHOTO npocTpaHcTBa. [Ipumepsr Oa-
3MCOB B JIMHEWHBIX IPOCTPAHCTBAX.



5. [lepexox ot 6a3uca k 6a3ucy, CBONCTBAa MaTPHIlLI iepexoaa. opmyiel mpeodpa-
30BaHMs KOOPAMHAT MPU Mepexojie oT Oa3uca K 0asucy.
6. IloanpocTpaHcTBa IMHEHMHOTO TPOCTpaHCTBa. JInHelHas 000I0UKa.

JIBa criocoba ormucaHust MOAMPOCTPaHCTBA B pocTpancTBe R,

7. Cymma u nepecedeHue noanpoctpancts. [loctpoenue 6a3ucoB B cymme U nepece-
YEHUH MOJIIPOCTPAHCTB.

8. IloHsATHE EBKINAOBOIO JIMHEWHOTO NpocTpaHcTBa. HepaBencTBo Komm-
byHsAKOBCKOTrO.

9. ITpuMephl €BKJIMIOBBIX POCTPAHCTB.

10. JIuneiHble HOPMUPOBAHHBIEC TPOCTPAHCTBA.

11. OpTroroHajibHbIE U OPTOHOPMHUPOBAHHBIC OA3UCHI, UX CBONCTBA.

12. TIpomiecc oproronanuzanuu ['pama-I1Imura.

13. OpToroHaJibHOE IOTIOJIHEHUE K IOAMPOCTPAHCTBY. 3aja4ya O MePIeHANKYISPE.

Moayas 7. Teopusi JIMHEHBIX 0IIEPATOPOB
B KOHEYHOMEPHBIX IPOCTPAHCTBAX

1. ITonsiTMe nTUHEHHOrO omepaTopa, ero nmpocreimue cBoricTBa. Teopema 00 ofHO-
3HAYHOM 3aJJaHUH JINHEWHOTO ONepaTopa.
2. SAnpo u oOpa3 nuHEWHOro omeparopa. Teopema 0 pa3MEpHOCTAX siApa U oOpasa
JIMTHEWHOTO Omeparopa.
3. Marpuiia JIuHEeHOTO oneparopa. Matpuiisl IMHEHHOTO OTepaTopa B pa3HbIX Oa-
3HUCax.
4. CoOCcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEWHOTO OllepaTopa, OCHOB-
HBIE ITOHATHS.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOIO omnepaTopa.
6. [IpuBeneHne MaTpuIbl JIMHEMHOTO OIIEPATOPA K TUArOHATBHOMY BHITY.
/. ConpsiKEHHBIH JIMHEWHBIN ONepaTop, €ro MpoCTeNIlNe CBONCTBA.
8. CamoconpsiKeHHbINA JTUHEHHBIN onepaTop. CBOMCTBA COOCTBEHHBIX 3HAYEHUN U
COOCTBEHHBIX BEKTOPOB CAaMOCOMPSKEHHOTO ONEpaTopa.
9. OproroHanbHbIE MAaTPHUIIBI, UX CBOMCTBA.
10. OpToroHanabpHBIE OTIEPATOPHI, UX CBOICTBA.
11. MeTobl HaXOXAEHHUSI COOCTBEHHBIX 3HAUEHUI 1 COOCTBEHHBIX BEKTOPOB OIepa-
Topa (Matpuibl). CHHTYJISIpHOE Pa3I0KEHUE MATPHLI.

Moayas 8. KBagpaTuunsie ¢Gopmbl
1. Keagpatuunsie popmbl (KD), 0cHOBHBIC TIOHATHS, BH/IbI 3AIIHCH.
2. Uzmenenne KO npu nuHelnbIx npedpazopanusax. Kanonnueckuii Bug KO.
3. [IpuBeaenne KO k kaHoHnYecKoMy BUAYy MeTo/I0M Jlarpanxa (BblAeIEHUEM TOJI-
HBIX KBaJpaToB).
4. OproronanbHble npeodpazoBanus. [IpuBenenne KO k kaHOHWYECKOMY BUYy METO-
JIOM OPTOTOHAJILHBIX MPE0OPa30BaHUI.
5. Hopmasnbnsiii Bug K®. Curnarypa KO.
6. 3akoH nnepunn K.
7. 3HakoonpeneneHHble U 3HaKonepeMeHHble K®. OCHOBHBIE TEOPEMBI.
8. Kpurtepunit CunbBecTpa, cineactsue u3 Hero. Kpurepuu 3HakonoctosinctBa KO.



9. [Ipumenenne K® k uccnenoBanuio GyHKIIMI MHOTUX IEPEMEHHBIX Ha SKCTPEMYM.

Cemectp 3

Monysau 9, 10. OcHoBHBIE ajiredpanyeckre CTPYKTYPbI
1. bunapHeblie oniepaiuu, ux BUbl. [Ipumepsl OMHAPHBIX ONepaliuii.
2. HellTpanbHbIU, pEryJIsIpHbINA, CAMMETPUYHBIN 3JIEMEHTBI. OCHOBHBIE TEOPEMBI.
3. Ilonstue anredpel. OgHoTUIHBIE anreOpsl. Panr anredpsl. OnpeneneHne romo-
Mopduszma anredp.
4. Tlonarue n3zomopdusma aByx anredp. OCHOBHBIE TEOPEMBI.
5. [lonsitue rpynmel. AGenesa rpynna. [Ipumepsr rpymm.
6. CoiictBa rpymm. ['omoMopdu3Mbl rpym.
7. [lpumep romomopdur3ma rpyIiil.
8. [lonsiTue xonbila (akcuoMbl Kobila). KommyratuBaoe kombito. [IpuBectu npumep
KOJIbLIA.
9. CpolicTBa KoJI€ew.
10. 'omomopdusm kostent. IlpuBectu npumep romomopdusma Koserl.
11. ITousitue nosist (akcuoMsel nosis). [Ipumepsl mosneit.
11. Konb1io MHOTOUIeHOB. OCHOBHAsI TeOpeMa aareOphl.
12. HenpuBoauMble MHOKUTENU (MHOTOWIEHBI) Haj nosieM. Teopema besy. Pazio-
KEHHE MHOTOWJICHA Ha HEMPUBOIUMBIEC MHOKUTEIH.
13. Tlone pannoHaIbHBIX ApoOeit. Beinenenue 1emnoii yacTu.
14. Tlpocteitmue npodu. Teopema o pas3iioKeHUH MPABIIBHON PAIIMOHATLHON ApOOH
B CYMMY MPOCTEHIINX JpOoOei.

Cemectp 4
Moayab 11. MeTpuyeckue npocTpaHcTBa
1. IToHsiTHE METPUUYECKOTO IPOCTPAHCTBA (OIPENEICHUE, AaKCUOMbI, IPUMEPBI METPH-
YECKHUX MTPOCTPAHCTB).
2. OCHOBHBIE NIOHSTHS, CBS3aHHBIE C METPUKOIA.

3. AHaJIM3 CXOJTMMOCTH B KOHKPETHBIX ITPOCTPAHCTBAX (( RY, o, ) : (C [a,b], Prax ),

(o £e). (s 2s). (Clas], 1))

4. IlonHble MeTpUYECKHE pocTpaHcTBa. banaxoBel npocTpancTBa. yHaaMeHTa b-
HbI€ [IOCIIE0BATEIBHOCTH 3JIeMeHTOB. [Iprmeprl 6aHaxoBbIX pocTpaHcTB. [Ipumep

HETOJHOTO MPOCTPAHCTBA (Ez [—l, 1])

5. [IpuHnun cxxuMaronmx oToopakeHui (Teopema banaxa, 10ka3aTebCTRO).

6. O000IICHHBII MPUHIUT C)KUMAIOIIUX OTOOPaKEHUH, €ro MPUMEHEHHE K JI0Ka3a-
TEJIbCTBY CYLLECTBOBAHUS UHTEIPAJIBHOIO ypaBHEHUs BonbTeppa.

7. Pelienre cucteM JIMHEHHBIX alreOpandeckux ypaBHEHUM METO0OM MPOCTHIX UTEpa-
LAM.

8. JInHeiHble NHTETpANIbHBIE ypaBHEHUS Ppenronbma 2-ro poja, J0Ka3aTeabCTBO Cy-
IIECTBOBAHUS PEIICHUS] MPY MOMOILY MPUHIUIIA COKUMAIOLIUX 0TOOpaXKEHUH.



Mopayas 12. JIuHeiinble HOPpMUPOBAHHbIE MPOCTPAHCTBA
1. Onpenenenre TMHEMHOIO HOPMUPOBAHHOTO IIPOCTPAHCTBA, €T0 CBOMCTBA.

2. baHaxoBBI IPOCTPAHCTBA.

(m)

3. IIlpumepbl HOPMUPOBAHHBIX MPOCTPAHCTB (R", N

, m, C[a,b]), [IOHSITHE CXOLUMO-
CTH B CPETHEM.
4. JluneliHble HOpMUpOBaHHBIe pocTpancta V [a, b], C"[a, b], Hopms! B Hux.

5. [loampocTpaHcTBa IMHEMHOIO HOPMUPOBAHHOTO POCTPAHCTBA, PUOJIMKEHUE dJIe-
MEHTaMU NoAnpocTpaHcTBa. [IoHsATHE pacCTOSHUSA OT 3JIEMEHTA /10 OANPOCTPAHCTBA.

Moayas 13. IIpocTpaHcTBa €0 CKAJISIPHBIM NMPOU3BEIeHUEM
1. TlonsTHe mpocTpaHCTBA CO CKaJISIpHBIM TpousBeaeHueM. CBOWCTBA CKaJsPHOIO
MIPOU3BEICHUS.
2. [loHsiTHE MIPOCTPAHCTBA CO CKAAPHBIM MpousBeaeHreM. Hepasencto Komm-
ByHAKOBCKOTr0 B MPOCTPAHCTBE CO CKAIIPHBIM POU3BEACHUEM.

3. ITpuMeEpBI MPOCTPAHCTB cO cKanspHbiM npoussenennem: R" 1, , L, [a, b] W, [a, b] :

4. OpTOroHajabHbIE U OPTOHOPMHUPOBAHHBIE CUCTEMBI JIEMEHTOB. OCHOBHBIE CBOMCT-
Ba.

5. IIpouecc 'pamma-IlIMuira OpTOrOHANM3aMU CUCTEMBI JIEMEHTOB B IPOCTPAHCTBE
CO CKaJISIPHBIM ITPOU3BEICHUEM.

6. ['uns0epToBBI TpocTpancTBa. [IprMeps THIIBOEPTOBBIX TPOCTPAHCTB.

7 PaccrositHue OoT 3JeMeHTa JI0 TTOAMPOCTPAHCTBA B THIILOEPTOBOM MTPOCTPAHCTBE.
OpToroHanbHOE JOMOJIHEHUE TOANPOCTPAHCTBA.

8. Psipl @dyphe B ruiibbepTOBOM NpocTpaHcTBe. HepaBencTBo beccerns.

9. IlonHble OpTOrOHANBHBIE CUCTEMBI. [IpuMephI.

Moayas 14. O61asi Teopusi JTMHEHHBIX ONIEPATOPOB

(B 0eCKOHEYHOMEPHBIX MPOCTPAHCTBAX)
1. O6uee onpexnenenue oneparopa. [lpenen u HeNpepHIBHOCTH ONIEPATOPA B HOPMHU-
pOBaHHOM NpocTpaHcTBe. OnpeaeraeHue JMHEMHOro oneparopa.
2. OnpeneneHue JIMHEWHOTO omepartopa. Teopema o TMHEHHOM MHOT0OOpa3uyu MHO-
YKECTBA 3HAYCHUU JIMHEWHOTO OIepaTopa.
3. HenpepbIBHBIE U OTPaHUYEHHBIE JIMHEHHBIE OTIEPATOPHI, IKBUBAJIEHTHOCTD 3TUX
MOHATHUN J1 TMHEUHOTO oneparopa (OCHOBHAS TEOPEMA).
4. IlpumMepsl TMHEWHBIX ONEPATOPOB B KOHEYHOMEPHBIX MPOCTPAHCTBAX.
5. NHTerpanibHbIi onepatop B MPOCTPAHCTBAX (DYHKIIHIA.
6. [IpocTpancTBO IMHEWHBIX onepaTopoB. HopMupoBaHHOE IPOCTPAHCTBO L(X ,Y)
JMHEWHBIX oniepaTopoB. Hopma nuHenHoro oneparopa.
7. O0OpatHble TuHelHbIe onepaTopbl. MHOXecTBO N (A) HYJIEH oreparopa, ero
cBouctBa. Teopema banaxa.

8. IIpumepsl 0OpaTHBIX ONIEPATOPOB.
9. Knaccuduxkaius u cBOMCTBa MHTErPpAIbHBIX ypaBHEeHHN BoibTepa u ®pearoiabrma



BapunaHThl TecTOBBIX 32IaHNI B JUCTAHIIMOHHBIX YU4eOHBIX Kypcax

Tekyiuii KOHTPOJIb 3HAHHI CTYIEHTOB B MOKET ITPOBOUTCS B BUJIE KOMITIO-
TEPHOTO TECTHPOBAHMS 10 PA3TUYHBIM MOIYJIAM (T€MaM) MPOrpaMMBbl.

KommbroTepHbie TeCThI IPEACTABACHBI B TUCTAHIIMOHHBIX YY€OHBIX Kypcax Ha
0a3e cucreMsl ynpasieHus: ooydenueM Moodle: http://cdo.rsreu.ru/

JlocTyI K Kypcam MPeaoCTaBIsAETCs IO MapoIIio U3 BHYTPEHHEH HH(POPMAIIHOH-

HOM CHCTEMBbI OpraHU3aluu U U3 ro0aabHOU ceTu HTepHeT.

BayTpu kaxaoi yueOHON TeMbl chOPMUPOBAH OOIITMPHBIN OAHK Pa3HOOOPa3HBIX
BOIIPOCOB, KOTOPBIE pa30oUTHl Ha Kateropuu. Kaxmast kareropust COEp>KUT OJTHOTHUII-
HbIE 3aJ1aud, OOBEIMHEHHBIC OJHUM y4eOHBIM BompocoM. TecT ¢popmupyercs Ha oc-
HOBE BbIOOpA CIIy4aitHOro BOMpoca U3 K10 yKa3aHHON KaTeropuu.

TecTbl 1151 NPOBEPKH OCTATOYHBIX 3HAHUMN
[Ipn mpoBepke OCTATOYHBIX 3HAHUM CTYIEHTAM Pa3pEIIacTCs HCIIOIb30BaTh
KOHCIEKTHI JIEKIIUN U CIPABOYHYIO JIUTEPATYPY.

Koa n HaumMeHoBaHue Ko v HamMeHOBaHUE HHIUKATOPA

KOMIIETCHIINU JOCTHKCHHUA KOMIIETCHIITMH

OIIK-1: croco0OeH KOHCYJIbTUPOBATH u|OIMK-1.1: npumenser ¢yHIaMCHTAIBHBIC
UCIONb30BaTh  (DyHJAaMEHTanbHBIE 3HAHUA B|3HAHUS B 00JACTH MaTEMAaTHYECKUX HAYK B
obnactu MaTeMaTH4eCKOro aHaJn3a, | IpopeCCUOHANTbHON AESITeIbHOCTH
KOMIUIEKCHOTO ¥ ()YHKIIMOHAJIBHOTO aHAJIN3a,
anreopsl, T€OMETPHH, nuddepeHnranIbHON
TEOMETPHUH U TOIOJIOTUH, TU(epeHIINaTbHBIX
YpaBHEHUH, JTUCKPETHOMN MaTeMaTUKHU u
MaTE€MaTUYECKOU JIOTUKHM, TEOPUM BEPOSTHOCTEH,
MaT€MaTHYeCKOW CTATUCTUKA H  CIyYalHBIX
IIPOLIECCOB, YUCIIEHHBIX METOJI0B, TEOPETUYECKOU
MEXaHHUKHU B MpodecCHOHATBHON JesITeIbHOCTH

@) munoevle mecmogwvle 60NPOCHL 3aKPbIMO20 MUNA:

1. Jlano Beickas3biBanue D =X, v X, — x_2 Yemy paBHO JIOTMYECKOE 3HAYEHUE
3TOrO BBICKA3bIBaHMS IIPU 3HAYEHUAX X, =1, X, =07

a)l, 0) 0.

2. 3anansl MuoxectBa Q=1{1; 2; 3; 4; 5}, A={1;3;5}, B={2; 5}, C={1 3}.
Haiitu MuoxxectBo D = (A N B) uC.

2) D=0, 6) D={L 3 5, B) D={1 2,3 5).
3. Haiitu HOJI d =(a, b) aByx nensix uncen a =420, b =270.
2) 60; 6) 10; ) 30.

4. Jlano nuHeiHoe AMO(AaHTOBO ypaBHEHHE (ypaBHEHHME B LEJBIX YHCIAX)
4x +8y =11. Haiitu ero peuieHue.

a) x=2+t, y=—t (teZ)

0) ypaBHEHHUE HE UMEET PEUICHUN BO MHOXECTBE LIEJIbIX YHCEl,


http://cdo.rsreu.ru/�

B) Xx=2-1, y=-t (teZ).

5. Pewunts cpaBrenue 7X =8(mod9).

a) x=5(mod9); 6) x=4(mod9); B) x=6(mod9); 1) x=-1(mod9).

6. Kakoe u3 yTBepk/ieHN He BBIMOJHSAETCS IS JIEMEHTOB X, Y, Z JIMHEWHOTO
npoctpancTea V

a) X+y=Yy+X;

6) (x+Yy)+z=x+(y+2);

B) IUIsl TFOOOTO BekTOpa X €V CyIIeCTBYET €IMHCTBEHHBIN MPOTHUBOIIOIOKHBIN
BEKTOp —X €V Takou, 4To X+ (—X) =0,

T') CylIecTByeT BekTop € €V Takoi, uto jyis iro00ro BekTopa X eV @ x+6=46.

7. Marpuua T mepexona ot Gasuca B=(e,e,) k Gasucy B’:(el', ez') MMEET

BUL | = (% _11) CBs13b MEXKIy STUMH 0a3WCaMH OMKUCHIBAETCS CHCTEMOM:
: : ' : P
2) {el_e1+2e2, 5) {el =€ -6, B) {el =g, + 28, D {el_e1 —-€,,
e,=—€ +6,. e, =2€ +e,. e, =—€ +6,. e,=2¢e +¢,.
8. B mummeiinom mpoctpanctBe R°® BekTOp-cTONONOB 3amaHBI ABa BEKTOpA
-1 -3
a=| 2| a=| 0 | Torna eBkInI0BbI HOPMBI ”g” ||a_2|| ATUX BEKTOPOB PABHBI COOT-
-2 4
BETCTBCHHO
Dal=3 [e|=5  Oa]-2 [a]-4
O fal-tfal-3 0a]-e [a]-25

-5 3
9. CoOcTBEHHbIE 3HAYEHHS MAaTPULIbI A :[ 5 0 JMHENHOTO oreparopa:

a) A, =6,1,=—1; 6) 4, =—6,4,=—1;
B) A, =6,4,=1; r) A =-61,=1.

10. Marpuria kBanpariaroii popmbl F (X, X, ) = 2% — 6X,X, +9X; HMeeT BUL

A (2 6. oA (2 3
sl o)

-6
2 3 1 -3
B) A= ; r) A= :
3 9 -3 3
Ne 1 2 3 4 5 6 7 8 9 10
0TBET a 0 B 0 a r B a r 0




0) munoesle mecmogvie 60nPOChL OMKPLINO20 MUNA:
1. Tano BeickasbiBanue D = X, v X, = X,. UeMy paBHO JJOTHYECKOE 3HAYCHHE

3TOTO BBICKAa3bIBaHUS MpH 3HaYeHUAX X, =0, X, =17
2. ananbl Muoxectsa Q={1; 2; 3; 4; 5}, A=1{;3;5}, B={2; 4}, C={1; 5}.

Haiitu muoxectBo E = A\ ( BN C) .

3. Haittu HOJT d = (a, b) nByx yncen a =540, b = 280.
4. Jlano nuHetHOe AMOGAHTOBO ypaBHEHHE (YpaBHEHHE B IIEJbIX YHCIIAX)
2Xx + 3y =8. HaiiTu ero ob1iee peieHue.

5. Pemnth cpaBHEeHHE 3X = 7(mod 5) :

6. MccrnenoBaTh Ha JIMHEMHYIO 3aBUCUMOCTbh CUCTEMY BEKTOpOB. B ciyuae mnu-
HEWHON 3aBUCUMOCTH BBIPAa3UTh KaKOW-HUOYAb BEKTOP YEpPE3 OCTAIbHBIE BEKTOPHI

CHUCTCMBI:
a = a — a. =
1 2 ’ 0 .

/. JIaHBI BEKTOpHI @, = ( j ( j B mIpocTpancTBe R”. 3ammcaTh cOOTBET-

CTBYIOLIME UM HOPMHUPOBAHHBIEC BEKTOpA €, €, (HOpMa - €BKJIH0BA).
. . 3 4
8. Haiitu cymMy COOCTBEHHBIX 3HAUEHUH MaTpullbl A= o 2 HEKOTOPOT0

JIMHEHHOTO OIlepaTopa.
9.  Bpbluucnute  ompenenuTeab — MATPULbl  KBaApaTUYHOW  (POpPMBI

F (X, %,)=X —4%X, +5X;.
10. Viccnenosars kBaaparuanyto popmy L(X, X,)= X —6X X, +10x; Ha 3HaKo-

ONPEIEIEHHOCTD, MTOJIb3YsACh KpuTepueM CHilbBECTpa.

Ne 1 2 3 4 5
OTBeT 1 {1; 3 5} 20 x=1-3t, X = 4( mod 5),
y=2+2t (teZ) 3
X=4+5t
Ne 6 7 8 9 10
oTBET Cucrema _ 3/5 -1 1 dopma MoJI0KHU-
JHMHEWHO 3aBH- | € = . TEJILHO-
cuMa —4/5
e ompezeneHa
=28+, | _ (172
e, =
BTN
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