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OueHouHble MaTepuaibl — 3T0 COBOKYIHOCTh y4€OHO-METOJMYECKUX MaTepua-
J0B (KOHTPOJIbHBIX 3aJlaHUM, OMUCaHuil (HOpM U TPOILEayp, OLICHUBAEMBIX PECYPCOB
B TUCTAHIIMOHHBIX YUEOHBIX Kypcax), IpeIHa3HaYCHHBIX /ISl OLICHKH Ka4eCTBa OCBO-
eHusl 00yYaromMMUC JUCUUIUIMHBI «JlOTIOTHUTENbHBIE TJIaBbl BBICIIEH MaTeMaTH-
KI» KaK 9aCTH OCHOBHOM 00pa30BaTeIbHON MPOTPAMMEI.

[lenb — OIIEHUTH COOTBETCTBHME 3HAHWW, YMEHUUW W YpPOBHS MPHOOPETEHHBIX
KOMITETCHIINM, OOyYaroIMXCs IeIsIM U TpeOOBaHUSIM OCHOBHON 00pa3oBaTEIbHON
IpPOrpaMMBbl B XOJ€ MPOBEACHUS TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOM aTTeCTAl[UU.

OcHoBHasi 3a/laya — OOECHEYHUTHh OLEHKY YPOBHS CHOPMHUPOBAHHOCTH OOIIIe-
KyJbTYPHBIX U IPOPECCUOHAIBHBIX KOMIIETEHIIUHN, TPUOOPETAEMBIX O0YYAIOITMCS B
COOTBETCTBHUH C 3TUMU TPEOOBAHUSIMHU.

KoHuTposnb 3HaHMM, 00y4aromuxcsi IpoBOJUTCS B (hopMe TEKYIIEro KOHTPOJIS U
IPOMEKYTOUYHOM aTTECTALINH.

Tekymunii KOHTPOJIb YCIIEBAEMOCTH IPOBOJAUTCS C LIEJIBIO ONPEAETIEHUS CTEICHH
YCBOEHUSI y4eOHOro MaTepualia, CBOEBPEMEHHOTO BBISABICHHUS U YCTPAHEHUS HEIO-
CTaTKOB B MOATOTOBKE O0YYaIOIIMUXCSA U IPUHITHS HEOOXOAUMBIX MEp 10 COBEPIIECH-
CTBOBAaHUIO METOJIMKH MPENOJAaBaHUs YUYEOHOU TUCHUILUIMHBI (MOAYJIS), OpraHUu3aluu
paboThl 00yYarOUXCs B XOA€ y4€OHBIX 3aHATUA M OKa3aHHS UM HHIMBHUAYaJIbHOU
ITOMOIIH.

K KOHTpOIIO TEKyIIel yCIEBAaEMOCTH OTHOCSATCSA IPOBEPKA 3HAHWUW, YMEHUHN H

HABBIKOB OOYyYaIONIMXCA: HA 3aHATHUAX; IO pesyibTatam BbinosHeHus PI'P; mo
pe3yibTaTaM TMPOBEPKHM KauecTBa KOHCIIEKTOB JIEKIIMM M WHBIX MaTepuayioB. [lpu
OLICHUBAHUU (OINpPEJCICHUH) PE3YJIbTATOB OCBOCHUS JUCIUIUIMHBI MPUMEHSETCS
TPaJWIIMOHHAS ITKAJIa OTICHUBAHUS («OTIUIHO», «XOPOIII0», «yIOBICTBOPUTEIIHHOY,
«HEYIOBJICTBOPUTEIHLHO» HA dK3aMeHe (MM Ha 3a4eTe C OIECHKOW) WM «3a4TCHO»,
«HE3aYTEHO» Ha 3a4eTe).

Tekymas arrecranys CTYJIEHTOB IPOBOJWTCS HAa OCHOBAaHWUHU PE3YJIbTAaTOB
BBITIOJIHEHUS UMHU pacueTHhIX rpaduyeckux pabotr (PI'P) u odopmsiercs B BHIe
BesomMoctei o cucteme 0-1-2.

[To uroram W3ydeHHs pa3lieNOB IUCLMIUIMHBI «/{OMONMHUTENbHBIE TJIAaBBI BbIC-
el MaTeMaTUKW» OOydYarolIuecss B KOHIIE KaKJIO0Tr0 y4eOHOro ceMecTpa MpOXOJsT
MPOMEXYTOUHYIO aTTecTanuu. dopma MpoBEICHUS aTTECTAIIMU — SK3aMEH WM 3a4eT
B YCTHOM, MUCbMEHHOM (POpMax WIJIM TECT: SJIEKTPOHHBIN OWIET, GOPMUPYEMBIN CITy-
YallHBIM CIOCOOOM. DK3aMEHAIIMOHHbIC OWJIEThI U TIEPEYHU BOMPOCOB, 3ajad, MpH-
MEpOB, BRIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTaIMI0, COCTABIISIIOTCS C YYETOM CO-
Jep>KaHus TeM Y4eOHOUM AUCITUILIMHBI U TIOAMKUCHIBAIOTCS 3aBEAYIONTUM Kadeapoil.

B sk3ameHanlMOHHBIA OWJIET WM BapUaHT TECTa BKJIIOYAIOTCS JBa TEOpETHYE-
CKHX BOIIPOCA U JI0 YETHIPEX MPAKTHUSCKUX 3aja4 [0 TeMaM JUCIIUILIMHBI (IIPOTOKOI
3acenanus kadenps! Beicieit matematuku NelO ot ot 26 anpens 20171.).



HacnopT OLCHOYHBIX MaTE€PHUaJI0B 110 JUCIHUIIJIUHE

Ne | KonTponupyemeble pa3aensl Kon xouTpomupye- | Bun, meton, hopma
n/m | (TeMbl) TUCHUTUTAHBI MOU KOMIETEHIIMU | OLIEHOYHOTO MEpo-
(wm e€ 9acTh) MIPUATHS
1 | Monyns 1. BBenenue B AucIu- OIIK - 1.1-3
IUTMHY. DJIEMEHTBI TEOPUH JIO- OIIK - 1.1-Y PI'P, Dx3ameHn
T'MKHA, MHOKECTB U OTHOIIICHUI OIIK-1.1-B
2 | Monaynsb 2. Teopust nemuMocTi OIIK - 1.1-3
B KOJIBIIC IIEJIBIX Yucen. Teo- OIIK - 1.1-V PI'P, Dx3amen
pHsl LIETTHBIX Jpooei OIlK - 1.1-B
3 | Monynb 3. Teopusi cpaBHEHU OIK - 1.1-3
U ee apu(MeTHIecKue IpuiIo- OIlK - 1.1-Y PI'P, Dx3ameHn
JKCHUSA OIIK-1.1-B
4 | Monaynb 4. CucteMsbl JIMHEH- OIK — 1.1-3
HBIX anredpanveckux ypaBHe- OLK — 11V PI'P, Dx3amer
HUH 1 YUCIICHHDIE METOZIbL JIH- OIK — 1.1-B
HEHHOU ayreOphl
5 | Monyns 5. Jluneitasie npo- OIIK-1.1-3 PIP
cTpatcTsa OIic ~ L1y 3auer ¢ OLI,CHKOfI
OIIK-1.1-B
6 | Momynb 6. EBKIIMIOBBI TIpO- OIK-1.1-3 PLP
CTpaHcTBa OnK = L1y 3auer ¢ OI;GHKOﬁ
OIIK-1.1-B
7 | Monaynb 7. Teopusi TUHEHHBIX OIlK - 1.1-3 PLP
OIepaTopoB B KOHCYHOMEPHBIX OIIK - 1.1-V Jauer ¢ OL;CHKOIZ
IIPOCTPAHCTBAX OIIK -1.1-B
8 | Monynb 8. KBagpaTuunsie OIIK-1.1-3 PI'P
(OPMBI M UIX TIPHITOKEHUSI OIIK-1.1-¥ Jauer ¢ OI;eHKOﬁ
OIIK-1.1-B
9 | Moxaynb 9. OcHOBHBIE anreo- OIK - 1.1-3 PLP
panvecKue CTPYKTYphI: anreo- OIK - 1.1-Y Baqe,T
pBI ¥ TpyIIEI OIIK - 1.1-B
10 | Monyns 10. OCHOBHH? anreo- OIK — 1.1-3
pandEeCKHUe CTPYKTYpPhI: KOJIbLIA OIK — 1.1-Y PI'P,
u 110714. KoJbI10 MHOTOYJIEHOB. 3auer
. OIIK-1.1-B
[Tose panmoHaIBLHBIX Jpo0eit
11 | Monayns 11. Metpudeckue OIK -1.1-3 PI'P,
fpoctpanctsa 811?12: 11; 3ayeT ¢ OLEeHKOMH
12 | Moayns 12. Jluneitabie HOp- OIK-1.1-3 3auer ¢ PIP,
MHUPOBaHHBIC TPOCTPAHCTBA gglé: 11]33’ 3a4eT ¢ OLEHKOI
13 | Moayns 13. IlpocTpancTBa co OIlK - 1.1-3 PIP
CKaJIIPHBIM IIPOU3BEICHUCM. OIIK - 1.1-V Jauer ¢ OL[’GHKOIZ
I'nnpOepTOBBI IPOCTPAHCTBA OIlK - 1.1-B
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Mogyns 14. Oburas Teopus - OIlK - 1.1-3
HEWHBIX ONepaTopoB B OECKO- OIlK - 1.1-V
HCYHOMEPHBIX IIPOCTPAHCTBAX OIIK-1.1-B

PI'P,
3ayeT ¢ OLCHKOUN

3H.

Kpurepuu oueHuBaHMSI KOMIIETEHIMH (Pe3y/1bTATOB)
1) YpoBeHb ycBOCHMs MaTepuala, IpeyCMOTPEHHOTO TPOrPaMMOi.
2) YMeHue aHaau3upoBaTh MaTepuall, yCTaHABIMBATh IPUUUHHO-CIIEICTBEHHBIE CBSI-

3) KayecTBO OTBEeTa Ha BOMPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTh, YOEKIEHHOCTD,
JIOTUYHOCTb.
4) CopneprkarenbHasi CTOPOHA M Kaue€CTBO MATEpUAJIOB, PUBEIACHHBIX B OTUYETAX CTY-
JIEHTA M0 TUIIOBBIM pacyeTaM, IPAKTUYECKUM 3aAHITHSIM.

5) Ucnonp3oBaHue AOMOIHUTEIBHON JIUTEPATYPhI IPH MOATOTOBKE OTBETOB.

YpoBeHb ocBOEHUS CHOPMUPOBAHHOCTH 3HAHUMN, YMEHUIN U HABBIKOB IO JTUCIIH-

IUIMHE OlleHUBaeTcs B ¢popme OanbHOM oTMETKU. Kputepun oneHuBaHUS MPOMEXKY-
TOYHOM aTTECTAI[MU NPECTABIEHbI B TAOIULIE.

[MIxana oneHUBaHUA

Kputepuu oniennBanus

«OTINYHO»

CTYJCHT JOJDKEH: MPOJAESMOHCTPUPOBATh TIIyOOKOE H
MPOYHOE YCBOCHUE 3HAHUM MaTepHaia; HCYEPIIbIBAOIIIC,
MOCJIEA0BATEIBHO, TPAMOTHO U JIOTHYECKU CTPOMHO M3-
JIO)KUTh TEOPETUUECKUU MaTepuall; MpaBWIbHO (hopMmy-
JIMPOBATh OMPEAECICHUS; YMETh CAEIATh BBIBOJBI IO U3-
JaraeMoMy Martepuaiy; 0e3yNnpeuyHO OTBETUTh HE TOJb-
KO Ha BOMNPOCHI OWJIeTa, HO U Ha JIOMOJHUTEIbHbIE BO-
MpoCckl B paMKkax paboyed mporpamMMbl TUCHUIUINHBI,
MPOAEMOHCTPUPOBATh YMEHUE MPABWIBHO BBIOJIHATH
MPAKTUYECKUE 3aJaHUs, TPEIYCMOTPEHHBIE IPOrpam-
MOM;

«XOpOoIOo»

CTYJIEHT JOJDKEH: MPOJEMOHCTPHPOBATH JOCTATOYHO
IIOJIHOE 3HAHWE MaTepualia; MPOJEMOHCTPUPOBATH 3HA-
HUE OCHOBHBIX TEOPETUYECKHX MOHATHH; JOCTATOYHO
NIOCJIEIOBATEIBHO, TPAMOTHO U JIOTUYECKU CTPOWHO M3-
Jaratb Matepuai; yMeTb cenaTh JOCTaTOYHO OOOCHO-
BAaHHBIE BBIBOJIbI 10 M3JIara€MOMY MaTepHally; OTBETUTb
Ha BCE BOIPOCHI OMIIETa; MPOJAEMOHCTPUPOBATh YMEHHUE
MPaBUJILHO BBHINIOJIHATH MPAKTUYECKUE 3aJaHus, Mpey-
CMOTpPEHHbIE MPOrPaMMOM, MPU ATOM BO3MOKHO JIOMY-
CTUTh HENPUHLMIHAIbHbIEC OIIUOKH.

«YIA0BJIETBOPUTECJIBLHO»

CTYJICHT JOJDKEH: MPOJIEMOHCTPUPOBATH 00Iee 3HAHWE
M3y4aeMOro MaTepuaia; 3HaTb OCHOBHYIO PEKOMEH]Iye-
MYI0 TIPOTPaMMON TUCIUIUIMHBEI YYEOHYIO JTUTEPATYPY;
YMETh CTPOUTH OTBET B COOTBETCTBHM CO CTPYKTYpPOH
M3JIaraeMoOr0 BOMPOCA; MOKa3aTh OO0Iee BIaJCHUE TIO-




HSATUIHBIM anmapaToM AUCHUUIUIMHBI, YMETh YCTPAaHHUTH
JIOTIYIIEHHbIE TIOTPEUTHOCTH B OTBETE HA TEOPETUUECKHE
BONPOCHI W/WIIM TMPHU BBIIIOJIHEHUU MPAKTUYECKUX 3aja-
HUI TOJI PYKOBOJCTBOM MpenojaBaress, 0o (Ipu He-
MPABUJIBHOM BBIMIOJHEHUH MPAKTUYECKOTO 3aJaHusl) 1O
YKa3aHUIO TpernojaBaTelisi BBINOIHUTh APYrHe MpaKTH-
4eCKHe 3aJ]aHUs TOTO )K€ pa3jiea JUCIUILINHBL

«HEYAOBJICTBOPHUTEC/IILHO»

CTaBUTCH B CJIydasix:

CTABUTCS B CJIy4yae: a) €CJIM CTYJICHT BBINOJIHWI HE BCE
3a/IaHusl, TPEAYCMOTPEHHOr0 Yy4ueOHbIM TrpadukoMm (HE
3auteH x0T 0wl ouH PI'P);

0) ecnu CTYJIEHT MOCJEe Havalla SK3aMEHa OTKA3aJiCsl €ro
cIaBaTh WJM HapyIIWJ MpaBuja Cladyd SK3aMeHa (CIH-
ChIBaJI, MOJCKa3bIBaJ, 0OMaHOM IMBITAJICS MOJYYUTh OO-
Jiee BBICOKYIO OLICHKY U T.1.);

B) HE3HAHUS 3HAYNTEIHHOW YaCTH MPOTPAMMHOTO MaTe-
puana, He BIAJACHUS MOHATHHHBIM anmapaToM IWCITH-
TUTMHBI, CYIIECTBEHHBIX OMIMOOK MPHU U3JI0KEHUH y4eo-
HOTO MaTepuala; HEYyMEHHUS CTPOUTh OTBET B COOTBET-
CTBUHU CO CTPYKTYpOH HM3J7araeMoro BOIPOCa; HEYMEHUs
JIeaTh BBIBOJIBI 110 U3JIATAEMOMY MaTepUaly

JU1s KakJoM U3 TeM JUCLUILIMHBI «/omoMHUTENIbHBIC TJIaBbl BBICIICH MaTeMa-
TUKU» (OHJ] OLICHOUHBIX CPEJICTB BKJIIOYAET:

- 3aJ1a4M ISl IPAKTUYECKUX 3aHATUM;

- BApUaAHTHI KOHTPOJIbHBIX PadoT;

- BapuaHTtsl PI'P;

- OLICHOYHBIE CPEJICTBA MPOMEKYTOUHON aTTEeCTAINY;
- BApUAHTHI TECTOBBIX 3aJJaHUN B IUCTAHIITMOHHBIX YUYEOHBIX KypCax;
- 3aJ1a4M ISl IPOBEPKHU OCTATOYHBIX 3HAHUU.

3apaum I NPAKTHYECKUX 3aHATHH

B Xoze npakTHYecKUX 3aHATHI NPOUCXOIUT PEIICHUE 3a/1a4, IPEICTaBICHHbIX B
cOOpHMKaX 3a/1a4 JUIsl MPAKTUYECKUX 3aHITHI U CAaMOCTOSITENIbHOM paboThl, KOTOPhIE
JOCTYIHBI JJIsl CKAUMBAHUS B 3JIEKTPOHHOM BHJIE C caiiTa KadeIpbl WM U3 CUCTEMBI
aucTaHuMoHHOro ooyuenusa PIPTY:
1. I'pumnna B.B., 3enun A.A., lunopkosa K.A. Anrebpa u Teopus yucen: METOIU-
yeckue ykazanus / Psazan. I'oc. Pagurexn. yu-T. Psa3ans, 2014. — 52 c.
2. Myp3zoB H.B. OcHoBHbIe anredOpanyeckue CTpYKTypbl. YdueOHoe nocodue. Psi3anp

PI'PTA, 1997.

3. Hemoxun, C.A. DneMeHThl (yHKIMOHAIBHOIO aHanu3a: yued. nocodue / C.A.
Hemoxun; PI'PTY. - Psa3aunb, 2018. — 84 c. - bubnuorp.: c. 83 (11 naszs.). - 84-00.
4. Hemoxun, C.A., Crocrokano, A.U., CroctokanoBa, E.A. DrnemeHTsl (QyHKIHO-
HAJIbHOTO aHaJM3a: JTMHEHHbIE ONepaTOphl, YpaBHEHHs B 0aHAXOBBIX NMPOCTPAHCTBAX:




yue6. mocoobue / C.A. Hemoxun, A.M. Crocrokanos, E.A. Crocrokanosa; PI'PTY. -
Ps3anb, 2019. — 84 c. - bubmuorp.: c. 83 (12 Hazs.). - 84-00.

5. Hemroxun, C.A. DieMeHTBI TMHEHHOMN anreOpsl: JIMHEWHbIE POCTPAHCTBA, JIMHEH-
HBIE OIEepPaTOPhl, KBaAPATHUHbIE ()OPMBI : METOJ. yKa3. U CIUCOK 3aJIaHUi IO JIHCII.
"Jlunetinas anredpa" / C. A. Hemoxun ; PTPTY. - Psazans, 2009. - 32c¢. - bubmmorp.:
c.32 (6 Ha3B.). - O/11.

6. HoBukos, A.l. DnemMeHTH PYHKITMOHAIBEHOTO aHanu3a ;: Y4eb.mocobue / HoBu-
koB Amnartonuii UBanosud ; PI'PTA. - Pa3ans, 1995.

7. HoBukoB A.U, Hemtoxun C.A. OcHOBHBIE aiireOpanyeckue CTpyKTypbl. Hucnen-
HbIE METO/bI TUHEHHOU anreOpsl. Ps3zans, PITPTY, 2021.

BapuaHTbI KOHTPOJILHBIX Pa00T
Tekyiias nmpoBepka 3HaHHI, YMEHHII U HABBIKOB IPEAYCMATPUBAET B TEUCHHE
Ka)XJIOTO CeMecTpa NEPHOJUUYECKHUE ONPOCHl U BBINOJHEHUE KOHTPOJBHBIX padOT Ha
MPAKTUYECKHUX 3aHATUAX. TUIOBBIE KOHTPOIbHBIE pa0OTHI pEATU3yETCsl B BUIE TUIIO-
BBIX BAPUAHTOB KOHTPOJBHBIX padOT MO OTAEIbHBIM TEMaM, KOTOPBIE BBITOIHIIOTCS
CTyJIEHTaMH B ayauTopusx. KOHTponbHBIE OMPOCHI IPOU3BOAATCS HA OCHOBAHUHU CO-
OTBETCTBYIOUIMX THUIIOBBIX BOIIPOCOB MPOMEXYTOYHON aTTECTALUU.

[Ipumepsl BApHaHTOB KOHTPOJIBHBIX PaOOT IPHUBEACHBI HUXKE.

Cemectp 1. D1eMeHTBI TEOPUH JIOTUKH, MHOKECTB M OTHOIIICHUIT
Bapuanr 1
1. [Toctpouts Ta0IUILY MCTUHHOCTH JUIS1 BBICKa3bIBaHUS

S = (X1 VX, =X, ) A (X1 —> X, ), YIIPOCTUTHh JAHHOE BbICKa3biBaHue. [IpoBeputs pe-
3yJbTaT, MOCTPOUB TAOIUILy HCTUHHOCTH JUISI YIIPOIIIEHHOTO BBICKA3bIBAaHUSI.

2. JlaHbl IPOU3BOJIbHBIE AJIEMEHTApHBIE BBICKA3bIBaHUS X, X,, X3. [locTpoutsh Tab-
JUITy UCTUHHOCTH JUIsl BbICKa3biBaHusi D = ((X2 - X1) v X3) A X A (X3 — X, ) , yIpo-

CTHUTh, OOCHUTDL €TI0 CTCIICHb UCTUHHOCTHU U IIPOBCPUTH PE3YJIbTAT, IIOCTPOHUB Ta0JIH-
oy HICTUHHOCTHU IJIA YIIPOIIICHHOI'O BEICKA3bIBAHU A D.

3. VmopocTuTh MHOXkeCTBO E = (A M ( B\ Z\)) \ (K N (AN B)) , MCIIONIb3ys CBOMCTBA

(3axoHbI) onepanuii Hag MHOkecTBamu (A, B,C < Q).

4. Kakumu cBoiicTBamMu (pedieKCUBHOCTh, aHTUPEDIEKCUBHOCTb, CUMMETPUYHOCT,
TPaH3UTUBHOCTH, DKBUBAJICHTHOCTH) 00JIajaeT JaHHOE OMHAPHOE OTHOIICHUE o Ha
muoxectse X 1 X =N, Xpy <> (2x+Y) - nenurcs Ha 3.

5. Kakumu cpoiictBamu (peIeKCHBHOCTh, CHMMETPUYHOCTD, TPAH3UTUBHOCTbH, JK-
BHBAJICHTHOCTH) 00JIaJlacT JaHHOe OWHApPHOE OTHOIIEHHWE o Ha MHOXecTBe X .
X = {1,2,3, 4} , OTHOILIEHHE L 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), (1, 1), (2; 2), (4; 4).

6. buektuBHBIE cOOTBETCTBHSA. PaBHOMOIIHBIE MHOXecTBa. IlocTporB OMEKTHBHOE

COOTBETCTBUE MEKIy MHOxkecTBamu X, Y, J0Ka3aTh PaBHOMOLIHOCTb JTHX MHO-
kectB: X, =[-6, 0), Y,=[-1 +).







Cemectp 1. Teopusi 1eJJMMOCTH B KOJIbIIE HEJIbIX YHCEJL.
Hennbie npodu. Teopusi cpaBHenunii. Bapuanr 1
3amanue 1. JluHeliHble ypaBHEHHS B LIETBIX YHCIAX C JBYMs HEU3BECTHBIMH
(nnodanTOBHI ypaBHEHUS). PeluTh ypaBHEHHE B LIETBIX YUCITAX.

23x+50y =34
3aganne 2. HOJ|, HOK uensix uncen. Haiitu HOJ d =(a, b) u HOK nByx ue-

JBIX yucen a, b u Bepasute HOJI uepes uncna a, b B BuAC THHEHHON KOMOMHAITIH

d=(a, b)=ka+k,b (pemmnrs ypasuenne d =ka+k,b B uenbix uncnax).

1495, 1104
3ananue 3. KoHeuHble 1enHbIe Apo0u. 3anucaTh I palldoHaIbHON ApOOH Co-
OTBETCTBYIOIIYIO €l KOHEUHYIO IIENMHYI0 JIpo0b. 3aMEHHUTh pPAIlMOHAIBHYIO JIpPOOb
noaxo el 1poodbio ¢ TouHOCTH J10 0,001.

a 1211
b 232

3ananue 4. Koneunble 1nenHele ApoOu. HailTu panmoHaibHOE YUCIO0, KOTOPOE
oOpaiaercsi B JaHHYIO LETHYIO APOOb.

a
—=(3; 1,2,4,5
_[3,1245]

3ananue 5. beckoHeuHble LenHble Apoou. IIpencTaBuTh 4nciio B BUAE NEPUOIU-
YECKOM LIEMHON IpoOu. 3aMEHUTh COOTBETCTBYIOIEH MOAXOAAIIECH APOOBIO C TOUHO-

cteio 10 0,001.
1+
2

3ananue 6. [lepuoanueckue nenusie Apoobu. Halitu neficTBUTEIRHOE YHCIIO, KO-
TOpOE UMEET TAHHOE MPEICTABICHUE B BUJIC MIEPUOAMUECKOM 1IETTHON APOOH.

a=|21(25)]

3aganue 7. 3aJjaHO CpaBHEHHUE NIEPBOM CTEICHH.
1) Wcnonb3ysi OCHOBHYIO TEOpEMY O Pa3pelIMMOCTH CPaBHEHHS MEPBOM CTENCHH,
BBISICHUTh, UMEET JIM CPABHEHUE pelieHre. B ciiydyae COBMECTHOCTH yKa3aTh KOJUYe-
CTBO PELICHUN CPABHCHUS;
2) ecniu CpaBHEHUE UMEET pelieHne (PelieHus ), To HAMTH PelIeHHe CPAaBHEHHS Ty TeM
CBEJICHUS €r0 K YPAaBHEHUIO B LEJIBIX YUCTAX.

25x =120 (mod 15)

9 b 9
3ananue 8. HailTh ocTaTok OT J€NeHHUS YUCiIa & =a Ha YHCJI0 M (ciaydai B3a-

(04

UMHOH [IPOCTOTH @, M, Teopema Ditnepa mm depma [a”™ = 1(modm)).
a =317 m=19

o b o
3ananune 9. HailTh ocTtaTok OT AENEHMs YMClia & =a Ha 4yuciao M (ciydait
HEB3aMMHOI NPOCTOTHI &, M, CBEJIEHHE K Teopeme Ditsiepa unu depma).

a=22" m=220




3aganue 10. Halitk ocTaTok OT AEJICHUS YUCiIa HA YHCI0 M.

a =12 +5"" m=11
3aganue 11. 3agaHo cpaBHEHHUE TIEPBOM CTEIICHM.

1) Ucnonb3ysi OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPaBHEHHS TIEPBON CTETIEHH, J0-

Ka3aTh, YTO CPABHEHUE UMEET PEIICHUE. Y Ka3aTh KOJUYECTBO PEUICHUIN CPABHEHUSI;

2) HalTH pelIeHus] CpaBHEHUS CITIOCOOOM Diepa;

3) HaliTH pelieHrs CpaBHEHHsI IPU MOMOIIM KOHEYHBIX [EMHBIX IPOOeH.

22x=7 (mod 39)

3aganue 12. 3a7aHO CpaBHEHUE TIEPBOM CTEIICHM.
1) cnonb3ysi OCHOBHYIO TEOPEMY O Pa3pelIMMOCTH CPaBHEHHS TIEPBON CTETICHH, J0-
Ka3aTh, YTO CPABHEHUE UMEET PELICHUE. Y Ka3aTh KOJUYECTBO PEUICHUIN CPABHEHUSI;
2) HaWTH pelIeHNs CPaBHEHHSI PU MOMOIIY KOHEYHBIX [EMHBIX IPOOeH.
12x=54 (mod 21)

3aganue 13. PemmTh cucTeMy CpaBHEHMI:
1) mpu moMouu KUTaiCKOM TeopeMbl 00 OCTaTKax;
2) 6€3 uCIoIb30BaHUsI KUTAaHCKOM TeOpeMbl 00 OCTaTKax.

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




Cemecrp 2. JIuHeiiHble pocTpaHcTBa. EBKINAOBBI IPOCTPaHCTBA.
JInneiinbie oneparopbl. Bapuanr 1
3ananue 1 (JImHelHas 3aBUCMMOCTh CUCTEM BEKTOPOB). McciienoBaTh Ha JIMHEHHYIO
3aBUCHUMOCTb CUCTEMY BEKTOPOB. B ciydae TMHEWHOW 3aBUCUMOCTH BBIPA3UTh Ka-
KOI-HUOY1b BEKTOP UEPE3 OCTAIbHBIE BEKTOPHI CUCTEMBI:

3 4 2
a=(-2|a=0|a=|-4
1 -3 3)

3amanue 2 (popMybl mpeoOpa3oBaHUsI KOOPAWHAT MPHU MIEPEX0/Ie OT O6a3uca K 6a3u-

B:(e e ) B':(elriezl)
cy). Hammmcate Matpuily rmepexoja ot 6asuca 1'"2) x 6aszucy , €C-

!
e, =¢ —2e,,

e, =—€ +e,.
JIK CBA3b MCKIY HUMU UMCCT BUJ

!
Hanucats (hopMyJIsl IpeoOpa3oBaHus KOOPAUHAT Ipy nepexoie or B k B’ IMos-

[V} — !
3ysCh MMOJTYYEHHBIMU (OpMYyJIaMu, HANTH KOOPAUHATHI BEKTOpa B B,
3amanue 3 (mpouecc oproroHanusanuu ['pamma-llImuara). Jlanel BeKTOpHl B Mpo-

3
ctpanctBe R°. IIpoBecTn i 3THX BEKTOPOB IPOLECC OPTOrOHAIM3AMHU I pamma-
[IImuaTa (MOCTPOUTH OPTOHOPMHUPOBAHHBINA 0a3MC)

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

3ananue 4 (COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHMHOTO ONepaTopa).
Haiiti Bce coOCTBeHHBIC 3HAUCHMS M JIFOOON COOCTBEHHBIN BEKTOP JIMHEHHOTO OIe-
paTopa, 3aJJaHHOTO MaTPUIIEH B HEKOTOPOM Oasuce. BeIMOIHUTE POBEPKY.

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

3amganue 5 (COOCTBEHHBIC 3HAUCHHS U COOCTBEHHBIC BEKTOPHI JUHEHHOT'O OIepaTopa).
Haiiti Bce coOCTBeHHBIC 3HAUCHMS M JIFOOON COOCTBEHHBIN BEKTOP JIMHEHHOTO OIe-
paTopa, 3aJJaHHOTO MaTpHIIe B HEKOTOPOM Oa3uce. BrIMOIHUTE MPOBEPKY.
A= 0 -5
11 -4




Cemectp 3. OcHOBHBIC ajiredpanyecKue CTpyKTypbl. Bapuanr 1
3ananme 1. Anredpnl, OMHaApHbIe onepauuu. BeIICHUTH, ONpEENeHbl I Ha

muoxkectBax R, N, Q, 2Z,2Z +1, R" GunapHas onepainus e, 3aaHHas IPaBUIOM

aeb=a+b+1. IlpoBeputh omepannio Ha KOMMYTATUBHOCTH, ACCOIIMATHBHOCT.
Havitu HeuTpanbHbINA, CAMMETPUYHBIN SJIEMEHTHI.

3apanue 2 (rpynnbl). BesicHuTh, siBisercs au anreopa G = <G, [] '> C BBEJICH-

HbIMU OWHapHOW omepamnueil yMHOXeHHs (l/) U yHapHOU omeparueit mepexona K
CUMMETPUYHOMY DJIEMEHTY Ha MHOXKecTBe G, TpyIImon.
G=R, aeb=ab-a-b+2
3apanue 3 (mojst). Paccmorpum anrebpy P = <R,69, —, U, 1K>, rae OCHOBHBIM

MHOXXCCTBOM SABJEICTCA MHOKCCTBO R, 6I/IHapHLIC OoIIcpanunuun G‘), [ OIIPCACIIAIOTCA

o mpaBuiiaM (+,- €cTb OOBIYHBIE apU(PMETUUECKUE ONIEPALIUU CIIOKEHUS U YMHOXKE-
HUA IIGI?ICTBPITGJIBHBIX ‘II/ICGJI)I
a®b=a+b+1 all b=a-b+a+b.

Jokazatb, yto aiiredpa P sBisiercs mojieM.
3ananue 4 (Meroa mareMaTu4eckoil MHAYKUMHU). [lonp3ysace meTonom mare-
Matnyeckor uHAykuuu (MMMU), nokazath paBeHCTBO WJIU YTBEPKIACHUE.
1 1 1 n
—+—+..+ = -
1-3 3:5 (2n-1)-(2n+1) 2n+1




Bapuantsl PI'P (TunoBbIX pac4éToB, HHAMBUAYAJIbHBIX JOMAIIIHUX 32/1aHNH)

B npouecce u3ydeHus KaxKaol TEMbI CTYJEHThI 00s3aHbl CAMOCTOSATEIBHO BbI-
IIOJIHUTh TUITOBBbIE PACUYETHI (MM MHAUBUyaJIbHbIE JOMAIIHUE 3aJaHus1) 110 OTIEIb-
HBIM TEMAaM.

TuroBsle pacu€Tsl peaIn3yeTCs B BHJEC TUIIOBBIX BApUAHTOB PACUETHBIX 3a7a-
HUAW 11O OTAEJIBHBIM TEMAaM, KOTOPBIE BBITOIHAIOTCS CTYJAEHTAMHU CaMOCTOSITENIBHO BO
BHEAyIUTOpHOE BpeMs. KOHTpOIbHBIE ONPOCH! IPU 3AIMMTE TUIOBOTO pacyéra Ipo-
U3BOJATCA HA OCHOBAaHMHM COOTBETCTBYIOLIMX THUIIOBBIX BOIIPOCOB IPOMEXYTOYHOU
aTTeCTaLUH.

1 cemecTp

TP 1 «2neMeHThl TEOpUHN JTOTMKH, MHOXKECTB, OTHOLICHUID.

TP 2 «Teopus 1ea1MMOCTH BO MHOXKECTBE LENbIX Yyncel. Teopus HenHsIX Apo-

oeii. Teopust cpaBHEHUH, €€ apUPMETUUECKUE TPUITOKEHUS.

TP 3 «Cuctembl TMHEHHBIX anreOpanvdecknx ypaBHeHUH. UUCIEHHbIE METO/IbI

JMHENHOU areOph».

2 cemecTp

TP 1 «JIuHeiiHbIe U €BKINI0BBIE TPOCTPAHCTBAY.

TP 2 «JIuneitabie onepaTopsl B KOHEYHOMEPHBIX MpocTpaHcTBax. KBagpatny-

HbIE (POPMBD».

TP 3 «KBagpatuunasie GOpMBbI, €€ TPUTOKEHUS.

3 cemecTp

TP 1 «OcHOBHbIE anreOpanyecKkue CTPYKTYpbl: TPYTIIIbD».

TP 2 «OcHOBHBIE anredpanyeckue CTPYKTYphl: KOJIbLAY.

TP 3 «OcHOBHBIE anredpanyeckue CTPyKTYphI. MOJIS».

4 cemecTp

TP 1 «DneMenThl GyHKIIMOHATBLHOTO aHalIM3a. MeTpruyecKkue MpoCcTpaHCTBA.

JIuHeliHbIe HOPMUPOBAHHBIE IPOCTPAHCTBAY.

TP 2 «3nemenTsl PyHKIMOHATBHOTO aHam3a. [IpocTpaHcTBa cO CKaNSIPHBIM

MIPOU3BEACHUEM).

TP 3 «Teopust TMHEHHBIX ONEPATOPOB B OECKOHEYHOMEPHBIX MPOCTPAHCTBAXY.

BCC 3adaHUA TUIIOBBIX pvaeTOB HpeﬂCTaBﬂeHH B C-)J'ICKTpOHHOM BUJIC U I[OCTYH—
HBbI 1J1d CKQUUBAaHHUA C Ka(bez[pm BBICIHCfI MATEMATUKU 110 a):[pecy:
URL: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193



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

OueHoYHbIE CPEACTBA NPOMEKYTOYHOM aTTECTALMHU

®oH/ OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTecTaluu, IPOBOAUMOI B (popme
AK3aMEHa WM TECTA, BKIKOYAET TUIIOBBIE TEOPETUYECKUE BOIIPOCHI; TOMIOIHUTEIbHBIE
BOITPOCHI; THUIIOBBIE MpaKkTU4YeCKHe 3a7aui. OUEeHOUYHbIE CPEACTBA MPUBEACHBI HUXKE
JJIs KaXK10T0 U3 cemecTpoB oOyueHus. Paspemtaercs u unas gopMyupoBKa Bompoca
WK TIpuMepa, 0e3 U3MEHEHUS €ro CMBbICia WK COJIepKaHMsl, HallpuMep, IpobiieHue,
W3MEHEHHE YCIIOBUW WIIA WHOE.

[Ipumepsl THUITOBBIX BOIIPOCOB, COOTBETCTBYIOIIUX MPOABUHYTOMY U ATaJIOHHO-
MY YPOBHSIM C()OPMHUPOBAHHOCTH KOMITETEHIIUH (OLEHKU OTIMYHO MJIM XOPOIIIO)

Cemectp 1

Moayas 1. BBeaenue B JTMCHUILIMHY
. Boicka3biBaHus, onepanuu HaJl HUMU. TaOauIlbl HCTUHHOCTH.
. 3aKOHBI TEOPUH JIOTUKH (TaBTOJIOTHH).
. [lonsiTue muoxecta. Onepanuu HaJ MHOXKeCTBamu. [lnarpammel Ditiepa-BenHa.
. CBoliCTBa onepanui HaJ MHOKECTBAMM.
. 3aKoHBbI 1e-Moprana Jjisi MHOKECTB.
. [lonsiTne 6uHapHOrO OTHOWEHUA. KOMITO3UIIMS IBYX OTHOIIEHUIA.
. [lonATHE MHBEpPCHH, €€ CBOWCTBA.
. [lonsitne pynkunn. Komnozumus GpyHKIUMN.
. Ilonstue nabekTUBHON (pyHKIIMU. OCHOBHBIE TEOPEMBI.
10. Buapl OuHapHbIX OTHOIIEHUH (ped, aHTUped, CUMM, TpaH3).
11. OTHouIeHue 3KBUBaJIEHTHOCTH. [IpMepbl OTHOLIEHUI SKBUBAJIEHTHOCTH.

O 00NN N K LW —

Monyab 2. Teopusi 1e THMOCTH B KOJIbIIE 1eJIbIX Yuces. Teopusi menHbIx Apoodeii
1. PaznoxkeHue menbIX Yucesl Ha MPOCThie MHOXKUTENU. CBOMCTBA JACIMMOCTH TMPO-
CTBIX YHCEIL.

2. OCHOBHBIE TEOPEMBI O PA3JTOKEHUHN YHCEIl HA TPOCTHIE MHOKUTEIIH.

3. HOK u HO/] uenbix uucen, ux cporcra. Cpoiicrea HOJI m HOK.

4. Anroputm EBknuna naxoxaenus HOJl aByx mensix uucen. OO0OIEHHBIN anro-
putMm EBKkmnaa.

5. Pelienue TMHEHWHBIX YpaBHEHHUH B IENbIX Ynciax (auodaHToBbl ypaBHeHus). Oc-
HOBHAsl TEOpEMa O Pa3peIIMMOCTH AHO(aHTOBA ypaBHEHUS (JI0Ka3aTEIBCTBO).

6. MaTpuunbIiii MeTOI pelieHus TMo(aHnTOBa ypaBHEHHUSI.

7. Teopema [lupuxie o npuOIMKEHUHM IEUCTBUTEIBLHOIO YHCIIA PallMOHATbHBIMH.
Koneunslie nienHbie 1poou.

8. CBoiicTBa KOHEUHBIX IIEMTHBIX APOOCH.

9. llennas apoOb nelicTBUTENBLHOTO uncia. [lepuoauyeckue nenHbie Apoou.

9. KBagpatuuHble UppalMOHAIBLHOCTH U ILIEMHBIE ApoOu. Ilepuoandeckue v 4UCTO
nepuoandecKue 1enHnie Apodu. Teopema Ditnepa-Jlarpanixka o KBaapaTUIHON Uppa-
IUOHAJILHOCTH.



Moayasb 3. Teopusi cpaBHeHMi U ee apupMeTHUECKUE MPUIIOKEHUS
1. CpaBHEHHS U MX OCHOBHBIE CBOWCTBA.
2. Kitacesl BerueToB. OcHoBHas Jiemma. DOyHkius Dinepa. Kosblio K1accoB BEIYETOB
10 MOJYJIIO.
3. IlonHas u npuBEJEHHAs CUCTEMbI BBIYETOB MO JaHHOMY MoayJro. Teopema Diine-
pa u manas teopema Oepma (TEOpEMBI C TI0Ka3aTEIBCTBOM).
4. CpaBHEHUs MEPBOM CTEIIEHHU, OCHOBHBIE OINPEAEIICHHs, OCHOBHAs TEOpEMa O pas-
PELIMMOCTH CPAaBHEHUS IEPBOM CTENEHU C OJJTHON HEM3BECTHOM (C JI0KAa3aTEIbCTBOM).
5. Kuraiickas Teopema 06 ocTaTkax, €€ MPUMEHEHHE K PEIICHUI0 CUCTEM CPABHEHHM.
6. [lonuHoMuUanpHBIE CpaBHEHUS 1O MpocToMy Moayito. Teopema 1 (Jlarpanxka, mgo-
Ka3atb). Teopema 2.
7. [lonuHOMHMANIbHBIE CPaBHEHUS TI0 MpocToMy Moayito. Teopema 3 (okazarh).
8. [lonnmHOMMANIbHBIE CpaBHEHUS MO COCTaBHOMY Moayito. OcHOBHas Teopema (ee
(dopmynuposka). [Ipumep peleHus: cpaBHEHUS.

Moayab 4. Cuctembl JUHeHHBIX ajreopandeckux ypasuenmii (CJIAY) n
YK CJICHHbIE METOAbI JTUHEIHOM aaredpbl

1. 3anuce u pemienue CJIAY B MaTpu4HOM BHJIE.
2. Meton uckitouenus nepeMeHnbix ['aycca st pemenus CJIAY: teopema Kpone-
kepa-Kanemnm.
3. Meron lNaycca. Ycnosus HecoBmectHocTu CJIAY. YcnoBue eTMHCTBEHHOCTH pe-
menus CJIAY.
4. Meton I'aycca qist pemiennst CJIAY. YcioBue cyiiecTBOBaHUsI O€CKOHEYHOTO
MHOKecTBa pemeHuit CJIAY (naxoxnenue oomiero pemenus CJIAY).
5. OHOpPOHBIE CUCTEMBI JIMHENHBIX anreopanyeckux ypasHeHui (OCJIAY), cBoii-
ctBa pemenuil. [lonsitue pynaamentanbHoi cuctemsl pemenuit (PCP) OCJIAY.
6. Yactabie meTosl pemenust CJIAY. Meton kBanpatabix kopaen (s CJIAY cum-
METPUYHON OCHOBHOW MaTpHIle),
7. Yactubie metonbl pemienust CJIAY. Meron nporoHku (A1 TpeXIMaroHaabHON
CJIAY).
8. IloHATHSA BBHIYUCIHUTENIHHON YCTOWYMBOCTH M HEYCTOMYMBOCTH METOIOB INPHU pe-
menun CJIAY na 9BM. [lonstus xopoieii u miaoxoit ooycnosienHoctu CJIAY.
9. MeToapl W MpUMEPHI OIEHWBAHMS BBIYUCIHUTEILHON CIIOXHOCTU aJTOPUTMOB.
[TpoGnemsbl, Bo3HMKaroMe Mpu pemenun nepeornpeaeneHubix CJIAY u cnocoOs ux
penieHus.
10. Metoxa LU-pasnoxenus s pemennst CJIAY.

Cemectp 2

MoayJu 5, 6. JIuneiiHble H €eBKJIUI0BbIE€ MPOCTPAHCTBA
1. IToHsiTHE AMHEMHOTO MPOCTPAHCTBA (AKCHOMBI), €r0 MPOCTEHUIIINE CBOMCTRA.
2. [Tpumepbl TUHEHHBIX MPOCTPAHCTB.
3. JIuHeitHass 3aBUCUMOCTh U HE3aBUCHMOCTh CUCTEMbl BEKTOPOB B JIMHEHMHOM MpO-
CTpaHCTBE (OCHOBHBIE TEOPEMBI).
4. ba3uc u pa3MepHOCTh KOHEYHOMEPHOTO JINHEWHOTO MpocTpancTBa. [Ipumepsr Oa-
3UCOB B JIMHEWHBIX MPOCTPAHCTBAX.



5. [lepexon ot 6a3uca k 6a3ucy, CBOMCTBAa MaTpullbl Iiepexoaa. @opmyiibl mpeodpa-
30BaHUsl KOOPAMHAT MPH MEepexoie oT 6a3uca K 6a3ucy.

6. [lonmpocTpaHcTBa TMHEWHOTO MPOCTpaHCTBa. JInHeitHas o6omouka.

JIBa crioco0a ormucaHus MOAMPOCTPAHCTBA B IipocTpaHcTBe R".

7. Cymma 1 niepecedeHue noanpoctpancTs. [loctpoenue 6a3ucoB B cymme U nepece-
YEHUH MOJIPOCTPAHCTB.

8. IToHsiTHE EBKIIMIOBOTO JIMHEWMHOTO MpocTpancTBa. HepaBencTBo Komm-
bynskosckoro.

9. IIpuMepsl EBKIUAOBBIX IPOCTPAHCTB.

10. JIuneitHble HOPMUPOBAHHBIE TPOCTPAHCTBA.

11. OpToronajibHble 1 OPTOHOPMHUPOBAHHBIE 0A3MCHI, UX CBOMCTBA.

12. Ipouecc oproronanu3zanuu I'pama-IlImuara.

13. OproroHajibHOE TOMOJHEHHE K MOANPOCTPAHCTBY. 3a/1a4a O MEPIEHANKYJIISIPE.

Moayab 7. Teopust JIMHEHBIX 0IEPATOPOB
B KOHEYHOMEPHBIX IPOCTPAHCTBAX

1. ITonsiTME NTUHEHHOrO omepaTropa, ero mpocreimme cBorcTBa. Teopema 00 ogHO-
3HAYHOM 33JIaHUU JIMHEHNHOTO oIlepaTopa.
2. Slopo u oOpa3 nuHeiHoro omepaTtopa. Teopema o pa3MepHOCTSX sapa u oOpasza
JIMTHEWHOTO OMeparopa.
3. Marpuua nusaelHoro oneparopa. Matpuisl TMHEMHOTO onepaTopa B pa3HbIX Oa-
3HCax.
4. CoOCcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEWHOTO OIlepaTopa, OCHOB-
HBIE ITOHATHS.
5. CBolicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIlepaTopa.
6. [IpuBeneHre MaTpuLIbl IMHEWHOTO ONIEPAaTOpa K JAMaroHaJIbHOMY BHTY.
/. ConpsiKEeHHBIHN JIMHEWHBIN OMepaTop, €ro NpocTeuilre CBOMNCTBA.
8. CamoconpsikeHHbIN TUHEHBINA onepaTtop. CBONCTBa COOCTBEHHBIX 3HAYEHUHN U
COOCTBEHHBIX BEKTOPOB CAMOCONPSKEHHOTO OIepaTopa.
9. OpToroHanbHbIE MATPUIIBI, UX CBOICTBA.
10. OproroHanbHbIE ONIEPATOPHI, UX CBOMCTBA.
11. MeTobl HaxOX/IeHNs COOCTBEHHBIX 3HAUCHUN U COOCTBEHHBIX BEKTOPOB Olepa-
Topa (MaTpuilbl). CUHTYJISIpPHOE Pa3JI0KEHUE MATPHII.

Moayas 8. KBagpaTuunsie ¢gopMbl
1. Ksagpatuunsie popmbl (KD), 0cHOBHBIC IOHATHS, BHIbI 3aITHCH.
2. Nsmenenue KO npu nunHeiHbIx ipedpa3zoBanusx. Kanonnyeckuii Bug KO.
3. [IpuBenenne KO k kaHoHMYeCKOMY BUIY METOJIOM Jlarpanxa (BblAeIEHUEM MOJI-
HBIX KBaJ[PaToOB).
4. OproronanbsHbie ipeoOpazoBanus. [Ipusenenne KO k kaHOHMYECKOMY BUIY METO-
JIOM OPTOTOHAJIBHBIX TPE0OPA30BAHUM.
5. Hopmanensiit Bug K®. Curnarypa KO.
6. 3akoH unepuuu KO.
7. 3HakoornpeaenaeHHble U 3HakonepeMeHHble K®. OCHOBHbBIE TEOPEMBI.
8. Kputepuiit CunbBectpa, cieactsue u3 Hero. Kpurepun 3nakornoctosiicTsa KO.



9. [Ipumenenue K® k uccienoBanuio GyHKIUNA MHOTUX IEPEMEHHBIX HA SKCTPEMYM.

Cemectp 3

Mopynu 9, 10. OcHoBHBIe ajiredpanyecKue CTPYKTYpPbI
1. bunapusle onepaunu, ux Buabl. [Iprumepbl OMHAPHBIX Oneparuii.
2. HeiiTpanbHblii, peryiasipHblid, CAMMETPUYHBIN 31€MEHTbI. OCHOBHBIE TEOPEMBI.
3. [Monsatue anredpsl. OgHoTHITHBIE anreOpsl. PanT anreOpbl. OnpeneneHne romo-
Mopdu3zma anreop.
4. Tlonsarue nzomopdusma apyx anreop. OCHOBHBIE TEOPEMBI.
5. [lonsarue rpynmel. AGenesa rpymma. [Ipumeps rpyri.
6. CoiictBa rpymnmn. ['omoMoppu3mMbl rpym.
7. llpumep romomMopdr3Ma IpyIil.
8. [lonsiTue xonbiia (akcroMbl konblla). KommyratuBHoe kombio. [IpuBectu npumep
KOJIBLIA.
9. CpolicTBa KONEL.
10. 'omomopdusm kosent. [IpuBectu npumep romomopdusma Kosell.
11. ITonstue nosns (akcuomsel nois). [lpumepsl nomnei.
11. Konb1io MHOTrOUIeHOB. OCHOBHAs TeOpeMa anreOphl.
12. HenpuBouMble MHOKUTENU (MHOTOWIEHB) Haj nojieM. Teopema besy. Pasio-
YKEHHE MHOTOWICHA Ha HEMPUBOANMBIE MHOKUTEIIH.
13. Tlone paunoHaIbHBIX ApoOeil. Brinenenue 1enon yacTu.
14. TIpocteitmue npodu. TeopeMa o pas3iioKeHUH MPABIIIBHON PAIMOHAILHON ApoOH
B CYMMY IPOCTEHIINX IpoOeil.

Cemectp 4
Mopyab 11. MeTpuyeckue npocTpaHCcTBa
1. IToHsITHE METPUUECKOTO IPOCTPAHCTBA (OIpPENETICHUE, AKCUOMBI, TPUMEPBI METPH-
YECKHUX MPOCTPAHCTB).
2. OCHOBHBIE TTOHATHSA, CBA3aHHBIE C METPUKOM.

3. AHanmM3 CXOIMMOCTH B KOHKPETHBIX MIPOCTPAHCTBAX (( R?), Jol ) : (C [a,b], Pinex ),

(Ip’ pp)’ (S’ pp)’ (C[a,b], ,01))-

4. IlomHple MeTpryecKkne MpocTpancTBa. banaxoBel npocTpancTBa. @yHIaMEHTATb-
HbI€ MOCJIEA0BATEILHOCTH 3JIEMEHTOB. [Ipumepsl 6aHaxoBbIX MpocTpaHcTB. [Ipumep

HETOJIHOTO TpocTpancTBa (L2 [—l, 1])

5. [IpuHimn cxxumaroux oToopakeHui (reopema banaxa, 10ka3aTenbCTBO).

6. O6001ICHHBII MPUHIUI CKUMAIOIIUX OTOOPaKEHUM, €ro MPUMEHEHHE K JI0Ka3a-
TEJIbCTBY CYILLECTBOBAHMS UHTETPAIILHOIO YpaBHEHUs Boibreppa.

7. Perienne cucTeM JIMHEHHBIX allreOpanvecKuX ypaBHEHUH METOJIOM MTPOCTHIX UTEpa-
UH.

8. JIuneitHble UHTETpANIbHBIEC YpaBHEHUSI Ppenronbma 2-ro pojia, J0Ka3aTeIbCTBO Cy-
IIECTBOBAHUS PELLIECHUS TPY MOMOIIY MPUHIIUIIA CKUMAIOIINX OTOOPaKEHU.



Moayasb 12. JIuneiinble HOpMHPOBAHHBIE POCTPAHCTBA
1. Onpenenenrie TMHEHHOIO HOPMUPOBAHHOTO IPOCTPAHCTBA, €T0 CBOMCTBA.

2. banaxoBBI ITPOCTPAHCTBA.

(m)

o s M, C[a,b]), [MIOHSTHE CXOIUMO-

3. I[Ilpumepbl HOPMUPOBAHHBIX TPOcTpaHcTB (R™, |

CTH B CPE/THEM.
4. JIunelinple HOpMHUPOBAHHBIEC MPOCTpaHCTBA V [a, b] , C" [a, b] , HOpMBI B HUX.

5. [MoampocTpancTBa IMHEHHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA, MPUOIIMKEHUE dJIe-
MEHTaMU NoAnpocTpaHcTBa. [IoHsATHE pacCTOSIHUS OT 3JIEMEHTA JI0 MOANPOCTPAHCTBA.

Moayas 13. IIpocTpaHCcTBa €O CKAJSIPHBIM NPOU3BEACHHEM
1. TlonsTHEe MpOCTpaHCTBA CO CKAJISPHBIM Ipou3BeaeHHeM. CBOWCTBAa CKaJISPHOIO
IIPOU3BEICHU.
2. IloHsATHE IPOCTPAHCTBA CO CKATSIPHBIM Mpou3BeaeHreM. Hepasenctso Kou-
ByHSIKOBCKOTO B TPOCTPAHCTBE CO CKAISPHBIM MTPOU3BEACHHUEM.

3. IIpuMepsI IPoCTpaHcTs co ckansprbm npoussenernem: R" 1, L, [a,b] W, [a, b] :

4. OpTOroHajabHbIE 1 OPTOHOPMHUPOBAHHBIE CUCTEMBI 3JIEMEHTOB. OCHOBHBIE CBOM-
CTBA.

5. Ilpouecc I'pamma-IlIMuira OpTOrOHANM3AIMU CUCTEMBI JIEMEHTOB B IPOCTPAHCTBE
CO CKaJISIPHBIM ITPOU3BEICHUEM.

6. 'mns0epToBbI IpocTpaHcTBa. [IpruMepsl rTIIbOEPTOBBIX TPOCTPAHCTB.

7 PaccTosiHue OT 351eMeHTa A0 MOANPOCTPAHCTBA B THIILOEPTOBOM MTPOCTPAHCTBE.
OpTOroHaJIbHOE AOIOIHEHUE MOAIPOCTPAHCTBA.

8. Panp1 dyphe B ruiibbepToBOM MpoctpancTBe. HepaBenctBo beccerns.

9. IlonHble OpTOrOHAIBHBIE CUCTEMBI. 1IprMepEI.

Mogayas 14. O0uas Teopusi JJUHEHHBIX ONIEPATOPOB

(B 0eCKOHEYHOMEPHBIX POCTPAHCTBAX)
1. Obiee onpenenenue onepartopa. [Ipenen u HempepbIBHOCTh OMepaTopa B HOPMHU-
POBaHHOM MpOCcTpaHCcTBe. ONpeaeIeHne JMHEUHOTO ONepaTopa.
2. Onpenenenue aUHEHHOrO orneparopa. Teopema 0 TMHEHHOM MHOT0OOpa3uu MHO-
’KECTBA 3HAYCHUW JTMHEHHOTO OIepaTopa.
3. HenpepbIBHBIE U OTPAaHUYEHHBIE JIMHEHHBIE ONEPATOPHI, IKBUBAJIEHTHOCTh ATUX
MOHATHH JIJIs1 TMHEHHOTO orepaTopa (OCHOBHAs TeOpeMa).
4. ITpumepsl JIMHEWMHBIX ONIEPATOPOB B KOHEUHOMEPHBIX MPOCTPAHCTBAX.
5. MHTerpanbHblii onepaTtop B MPOCTPAHCTBAX (DYHKIIHMA.
6. [IpocTpancTBO IMHEWHBIX onepaTopoB. HopMupoBaHHOE MPOCTPAHCTBO L( X ,Y)
JIMHEWHBIX oneparopoB. Hopma muHEWHOTO oneparopa.
7. O6patHble uHEiiHbIe onepatopsl. MuoxkectBo N (A) Hyueii oneparopa, ero
cBoiictBa. Teopema banaxa.

8. [IpuMepsl 0OpaTHBIX ONIEPATOPOB.
9. Knaccuduxkanus u CBONCTBAa MHTErpaANIbHBIX ypaBHEeHUH BonbTepa u @pearonbma



BapuaHThI TeCTOBBIX 32JaHNI B JUCTAHIMOHHBIX Y4eOHBIX Kypcax

Tekymunii KOHTPOJIb 3HAHUU CTYZEHTOB B MOYKET IMPOBOJAUTCS B BUJE KOMIIbIO-
TEPHOI0 TECTUPOBAHUSA 10 PA3IIMYHBIM MOIYJISM (TeMam) MPOTrpaMMBl.

KomnpioTepHbie TeCThI MPEACTABICHBI B TUCTAHIIMOHHBIX YYEOHBIX Kypcax Ha
0a3e cucteMsl ynpasieHus ooyuenneM Moodle: http://cdo.rsreu.ru/

JlocTyn K Kypcam IpefoCTaBIseTCs IO MapoiIio U3 BHYTPEHHEH nHPOpMaLnoH-

HOM CHUCTEMBI OpraHu3anmn U 13 TJI00AJIbHOU CETH HHTepHCT.

BayTpu kaxmnoi yueOHO# TeMbl chOpMUPOBAH OOIIMPHBINA 0aHK pa3HOOOPa3HBIX
BOTIPOCOB, KOTOpPBIE Pa30HUTHI Ha KaTeropuu. Kaxmas KaTeropusi COASPIKUT OTHOTHII-
HBIC 3a7]a9i, 00bETMHEHHBIC OJJTHUM Y4eOHBIM BOTIpocoM. TecT ¢opMupyercst Ha oc-
HOBE BBIOOpA CITy4aifHOTO BOIIPOCA U3 KAKIOW yKa3aHHOUW KaTeropuHu.

TecTbl 1)1 NPOBEPKU OCTATOYHBIX 3HAHM I
[Ipn mpoBepke OCTATOYHBIX 3HAHUM CTYJEHTaM pa3pelaeTcsi MCHOJIb30BaTh
KOHCIIEKTHI JIEKIIUWA U CIPABOYHYIO JTUTEPATYPY.

Koa n HaumeHoBanune Ko u HanMeHOBaHUE HHAUKATOPA

KOMIIETCHIINN JOCTHKCHUA KOMIICTCHIITNH

OIIK-1: crocobeH KOHCYJIbTUPOBATh u|OIIK-1.1: npumenser QyHIaMEHTaIbHBIE
WCTOJNB30BaTh  (yHAAMEHTAIbHBIE 3HAHHWS B |3HAHUS B OOJIACTH MaTEeMaTHYEeCKHUX HAyK B
obnactu MaTeMaTH4eCKOro aHanm3a, | Ipo¢eCCHOHANbHON AeSITeIbHOCTH
KOMIUIEKCHOTO ¥ (YHKIIMOHAJIBFHOTO —AaHaJIM3a,
anreopswl, T€OMETPHH, nuddepeHaIbHON
TCOMETPUH H TONOJOTHH, JupdepeHnanbHbIX
ypaBHEHUW,  JUCKPETHOW  MaTEeMaTHKd |
MAaTE€MaTHYECKOW JIOTUKH, TEOPUHM BEPOSTHOCTEM,
MaTEeMaTHYeCKOH CTaTUCTUKM U  CIyYalHBIX
MIPOIIECCOB, YMCICHHBIX METO/IOB, TEOPETHYECKON
MEXaHHUKH B MPOGECCHOHATBHON ASITETFHOCTH

@) munoevle mecmogsle 60nPOCHl 3aKPLIMO20 MUNA:

1. lano Beicka3piBanue D =X, v X, — X_2 Yemy paBHO JTOTMYECKOE 3HAYEHUE
3TOTO BBICKA3bIBAHUS MPH 3HAYEHUSIX X =1 X, =07

a)l, 0) 0.

2. 3amanbl MHOKecTBa Q={1; 2; 3; 4; 5} , A={1;3;5}, B= {2; 5}, C= {1; 3} :

Haiitu MEHOKecTBO D = (A 2 B) uC.

a) D=0, 6) D={1; 3; 5}, B) D={1, 2; 3; 5}.
3. Haitru HOJ[ d =(a, b) xByx nemnsix uncen a =420, b=270.
a) 60; 0) 10; B) 30.

4. Jlano nuHeWHOe mMO(AHTOBO ypaBHEHUE (ypaBHEHHE B IIEJIBIX YHCIIAX)
4x +8y =11. Haiitu ero pemieHue.

a) x=2+t, y=—t (teZ)

0) ypaBHEHUE HE UMEET PELIEHUN BO MHOXKECTBE LIEJIbIX YHCE,


http://cdo.rsreu.ru/

B) X=2-t, y=-t (teZ).

5. Pents cpaBHenue 7X=8(mod9).

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

6. Kakoe u3 yTBep:K/IeHUI He BBHINMOJIHIETCS IS 3JIEMEHTOB X, Y, Z JTHHEHHOTO
npoctpancTea V :

a) X+y=Yy+X;

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

B) IUIsl TFOOOTO BeKTOpa X €V CyIIEeCTBYeT €IMHCTBEHHBIN MPOTUBOIIOIOKHBIN
BEKTOp —X €V TakoM, uto X+ (—X)=0;

T) CYIIECTBYET BeKTOp & €V TakoM, 4To 11 1to0oro Bektopa X eV : X+0=40.

7. Marpuna T mepexoga ot 6asuca B=(e,e,) x Gasucy B':(el’, ez') MMEET

BUA T = (% _11) CBsI3b MEXJIy STUMH 0a3uCcaMM ONHCHIBAETCS CHCTEMOM:
e, =6 +2e e =e —e e =e +2e e,=¢e —e,
a) 1 1 2 6) 1 1 21 B) 1 1 21 r) 1 1 2
! !’ ! ! ! !
e,=—¢€ +6e,. e, =2¢ +¢6,. e, =—€ +6,. e,=2€ +e,.
8. B numeitnom mnpoctpancTBe R® BeKkTOp-cTONOLOB 3a1aHBl 1Ba BEKTOpA
-1 -3
a=| 2| a=|0 | TormaeBkiunoBEI HOPMBI Ha1H Ha2 H ATHX BEKTOPOB PaBHBI COOT-
-2 4
BETCTBEHHO
D [a]=3 [a]=5. O)[a]-2 |a]=4,
9 fal=tfel=3 Dlal-e fa]-2

-5 3
9. CoOcTBEHHBIE 3HAYCHHSI MATPHUITBI A =£ > 0 JMHEWHOTO oreparopa:

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

10. Marpuua kBaaparudsoit popmbr F (X, X, )= 2% —6XX, +9X; umeer Bux

2 —6} (2 —3)
a) A= ; 0) A= ;

-6 9 -3 9
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

6) munoesble mecmoesvle 60npPoCvl OMKpPbIMO20 muna:



1. TaHo BbIcka3biBaHue D =X, v X, = X,. UeMy paBHO JIOTMYECKOE 3HaYECHHE
3TOTrO BBICKa3bIBaHMA NpU 3Ha4eHusAX X, =0, X, =17
2. 3aganel MHOXecTBa Q={1; 2; 3; 4; 5}, 4= {1;3;5}, B= {2; 4}, C={1; 5}.

Haiit Mmuoxectso E = A\ (BN C) .

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

4, Jlano nuHelHOE IUO(AHTOBO ypaBHEHHE (ypaBHEHHE B IIEIbIX YHCIIAX)
2X+ 3y =8. Haiitu ero ob1iee penieHue.

5. Petunts cpaBrenne 3x =7(mod5).

6. HCCHCI{OB&TL Ha HHHCﬁHy}O 3daBUCHUMOCTb CUCTCMY BCKTOPOB. B clIiydac JIu-
HCMHOM 3aBHMCHUMOCTH BBIPA3UTH K&KOﬁ-HHGYI{L BCKTOpP 4YCPC3 OCTAJIbHBIC BCKTOPLI

CUCTCMBI:
—_(2) =_(3) =_[7
Q= ) 2T o] BT )

— (3) — (1
7. JlaHBI BEKTOpHI &, :£ 4}, a, :[:J B mpocTpaHcTBe R”. 3ammcaTh cOOTBET-

CTBYIOILIME UM HOPMHUPOBAHHBIE BEKTOpA €, €, (HOpPMa - EBKIHJ0BA).
. . -3 4
8. Haiitu cymMmMy COOCTBEHHBIX 3HAYCHUN MaTpuIlbl A= 0 2 HEKOTOPOI0

JIMHEHNHOI 0 omneparopa.
Q. Bprluncnute  ompeaenuTenbs  Marpulbl  KBaJAPATUYHOU dbopMbI

F (X%, ) =X —4X%X, +5X; .
10. Uccnenosars ksagparuanyio dopmy L(X, X,) =X —6X, X, +10X; Ha 3HaKo-

ONPENIENIEHHOCTh, MOJB3YSACh KpuTepueM CuibBecTpa.

Ne 1 2 3 4 5
oTBeT 1 {]_; 3 5} 20 x=1-3t, X = 4(mod 5),
y=2+2t (teZ) 2
X=4+5t
Ne 6 7 8 9 10
oTBeT Cucrema —_ (13/5 -1 1 dopma NoJI0Ku-
JINHENHO 3aBU- € = ) TEJIbHO-
cnma —415
’ ompeeneHa

a=2a+2, )

CocraBun
npodeccop kadenpst BM
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