MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUSA
POCCUUCKOU PEJEPALINHN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJI’KETHOE
OBPA30OBATEJILBHOE YYPEXJIEHHUE BBICIIETO OBPA3OBAHUS
«PSI3AHCKHM IT'OCYJIAPCTBEHHbBIN
PAJJMOTEXHUYECKUI YHUBEPCUTET
UMEHMU B.®. YTKUHA»

Kadenpa «Bricmieit mateMaTHK»

OLEHOYHBIE MATEPUAJIBI

IO AMCHUIIIINHE

b1.0.10 «/lomoJiHUTEIbHBIE IJIABBI BbICIIEH MaTeMATUKID)

HanpaBnenue noaroTtoBku:
02.03.02 dynpamenTanbHas uHpopMaTHKa
U MH()OPMALIMOHHBIE TEXHOJIOTUU

HanpasnenHocts (mpoduiib) TOATOTOBKH:
«VcKyCCTBEHHBIN MHTEIJIEKT U MH()POPMAIMOHHBIEC TEXHOJIOT I

KBanudukaius BeIyCKHUKA — OaKaaaBp

dopma 0OyUdeHHS — OUHAS

Pazaunn 2026



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
n/m | (TEMbI) TUCIUTIIMHBI MOM KOMIIETEHIIMA | OIEHOYHOTO MEpOo-
(nm e€ yacTn) 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
JKEHUS OIIK-1.1-B
4 | Moayib 4. CucTeMbl JIMHEH-
HBIX aJIre0pandecKux ypaBHe- OIIK-1.1-3
HHUM Y YUCJICHHBIE METObI JIU- OIlIK-1.1-¥
HEWHOMU anreOpsl. OIlK - 1.1-B
HCCJICI[OB&HI/IS Y PEIIICHHUE CH- OIIK -7.1-3 PIP, Sxzamen
CTEeM JIMHEHHBIX anreOpande- OIIK - 7.1-Y
CKUX YpPaBHEHHIA C IPUMEHE- OIIK-7.1-B
Huem M
5 | Monyns 5. Jluneitabie npo- OIIK-1.1-3 PI'P,
CTpaHcTBa 8g§: H}SS/ 3ayeT ¢ OLEeHKOMH
6 | Moxynb 6. EBKIuaoBsl TIpO- OIIK-1.1-3 PIP
¢Tpanciea OHK -~ 1.1-¥ 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 | Monyns 8. KBanpatuunbie OIIK —1.1-3
(GOpMBI U UX MIPUIIOKECHHUS. OIK - 1.1-V
[IpuMeHeHne METOIOB UCKYC- OIK - 1.1-B PI'P,
CTBEHHOT'O MHTEJUICKTA TIPH OIIK -7.1-3 3a4er ¢ OLEHKOU
UCCJICIOBAaHUH KBaAPAaTHUHBIX OlIK-7.1-Y
OIIK-7.1-B

dbopM B MPUIIOKEHUSIX

3H.

Kpurepuu oueHuBaHus KOMIETEHUMH (Pe3yJbTATOB)
1) YpoBenb ycBOeHUsI MaTepraia, NpeyCMOTPEHHOTO TPOTPAMMOIA.
2) YMeHue aHaau3upoBaTh MaTepual, yCTaHABIUBATh IPUYHHHO-CIIEICTBEHHBIE CBSI-

3) KadecTBO O0TBeTa Ha BOMPOCHI: MOJHOTA, APTyMEHTHPOBAHHOCTh, yOEKIEHHOCTD,
JIOTUYHOCTb.




4) ConeprxarenbHasi CTOPOHA M KaYECTBO MATEPUAJIOB, IIPUBEACHHBIX B OTUETaX CTY-
JICHTA I10 TUIIOBBIM pacyeTaMm, NPAKTUIECKUM 3aHSATUSM.
5) Ucnonb30BaHue AOMOIHUTEIBHON JIUTEPATYPBI IPU MOATOTOBKE OTBETOB.

VYpoBeHb ocBoeHUs C(HOPMHUPOBAHHOCTH 3HAHUN, YMEHHUI U HABBIKOB IO AUCIIH-
IUTMHE OlleHUBaeTcs B (opme OanmbHOU OTMETKH. KpuTepuu olieHMBaHUS MPOMEXY-
TOYHOM aTTecTally MPEACTABIEHBI B TAOIUIIE.

[IIxana oreHrBaHUI Kpurepun onieHUBaHMs

«OTJIMYHO» CTYACHT JOJDKEH: MPOJEMOHCTPUPOBATH TIyOOKOE H
MIPOYHOE YCBOCHUE 3HAHMI MaTepuasa; UCUEPIbIBAIOLIE,
MOCJIEIOBATENBHO, TPAMOTHO M JIOTHYECKU CTPOMHO H3-
JIO)KUATHh TEOPETUYECKUA MaTepuai; MpaBWIbHO (opMy-
JIMPOBATh ONMPENECIICHHS; YMETh CAEIATh BBIBOABI MO U3-
JaraeMoMy Martepuaiy; 0e3yNnpedHO OTBETUTh HE TOJIb-
KO Ha BOMPOCH OWJIeTa, HO U Ha JOTIOJHUTEIHHBIE BO-
POCHl B paMKax paboueld MporpaMMbl TUCIUTIINHBI,
MPOAEMOHCTPUPOBATh YMEHHE NPABWIBHO BBIMNOJHSITH
MPAKTUYECKUE 3aJaHMs, MPEAYCMOTPEHHBIE MPOrpaM-
MOM;

«XOPOLLIO» CTYIEHT JOJDKEH: IMPOJEMOHCTPUPOBATH JIOCTATOYHO
MOJIHOE 3HAaHWE MaTrepuania; MpPoJAEMOHCTPUPOBATH 3HA-
HUE OCHOBHBIX TEOPETUYECKHX TMOHATHM; JOCTATOYHO
NOCJIEIOBATEIBHO, TPAMOTHO U JIOTUYECKUA CTPOMHO W3-
JaraTh MaTepual; yMeTb CHeNIaTh JOCTaTOYHO OOOCHO-
BaHHBIE BBIBOJIbI 10 M3JIara€MOMY MaTepHally; OTBETHTb
Ha BCE BOIMPOCHI OUJIETa; MPOJIEMOHCTPUPOBATH YMEHUE
IPaBUJIBHO BBINOJIHATH NMPAKTUYECKHUE 3aJaHusl, Npery-
CMOTPEHHBIE IPOIPAMMOM, IPH 3TOM BO3MOKHO JOITY-
CTUTh HENPUHIMIHAIbHbIEC OIIHOKH.

«YAOBJIETBOPUTEJIBHO» | CTYACHT JOJDKEH: MPOJEMOHCTPUPOBATH OOIIEe 3HAHUE
M3y4aeMOro MaTepualia; 3HaTb OCHOBHYIO PEKOMEH[ye-
MYI0 IPOrpaMMON JHUCHMIUIUHBI YYEOHYIO JTUTEPATYpY;
YMETh CTPOUTh OTBET B COOTBETCTBHM CO CTPYKTYpOH
U3JIaraeMoro BOIPOCA; MOKa3aTh OOlIee BIAJCHUE IO-
HATUWHBIM annapaToM JMCLMIUIMHBI; YMETh YCTPAHHUTH
JOMYLIEHHbIE TOTPEIIHOCTU B OTBETE HA TEOPETHUECKHE
BOMPOCHI W/WJIM MPHU BBIOJHEHUU MPAKTUYECKUX 3aja-
HUIl 107 PYKOBOJCTBOM MpenoaaBaTess, 1ubo (pu He-
PaBUIBHOM BBIIIOJIHEHHH NPAKTUYECKOTO 3aJaHMs) IO
YKa3aHUIO IPENo/iaBaTelisl BBIIOJIHUTh JIPYrue MpakKTH-
YECKHE 3aJIaHHsI TOTO K€ pa3aena AUCIHUILIMHBI.

«HEYAOBJETBOPUTECJIBbHO» | CTABUTCHA B CJIy4YasXx:

CTaBUTCH B cJyvyac: a) CCJIM CTYACHT BBLIIIOJHHJ HC BCC




3aJjaHusl, MPEAyCMOTPEHHOro ydeOHBIM TrpadukoM (He
3auTeH Xots Ol oguH PI'P);

0) eciu CTyAEHT MOCJe Havaja dK3aMeHa OTKa3aJCsl ero
claBaTh WJIM HApyIIMJ MpaBuiIa CAAYd dK3aMeHa (CIu-
ChIBaJI, MOJICKA3bIBaJl, OOMAHOM MBITAJICA MOJYYUTH 0O-
jiee BBICOKYIO OLEHKY H T.1.);

B) HE3HAHMs 3HAYUTEIBHON YacTU MPOrPaMMHOIO Mare-
puana; He BIAJCHUS MOHATHMHBIM amlmapaToM TUCIH-
IUIMHBI; CYIIECTBEHHBIX OUIMOOK MPHU H3JI0KEHUU y4eO-
HOTO MaTepHaja; HEyMEHHUSI CTPOUTh OTBET B COOTBET-
CTBHH CO CTPYKTYPOH M3JIaraeMoro BONpOCa; HEYMEHHs
JIeJIaTh BBIBOJIBI [0 M3JIaraeMOMYy MaTepHaty

JU1st KaskJIoM U3 TeM JTUCIUILUIMHBI «/{OMOIHUTENbHBIC IJIaBbl BBICIICH MaTeMa-
TUKW» (POHJ] OTIEHOYHBIX CPENICTB BKITIOYALT:

- 3aJ1a4M ISl IPAKTUYECKUX 3aHATHM;

- BApUAHTHI KOHTPOJBHBIX PaboT;

- BapuaHTtsl PI'P;

- OLICHOYHBIE CPEJICTBA MTPOMEKYTOUHOM aTTECTALNY;

- BApUAHThI TECTOBBIX 3aJJaHUN B TUCTAHIIMOHHBIX YU4E€OHBIX Kypcax;

- 3aJ1a4M ISl IPOBEPKU OCTATOYHBIX 3HAHUU.

3anaum 11 NPAKTHYECKUX 3aHATHH

B xoze npakTrueckux 3aHATUN IPOUCXOJIUT PEIICHUE 3a/1a4, IPE/ICTaBIICHHbIX B
cOOpHUKAX 3a/1a4 IS MPAKTUUECKUX 3aHITHI M CAaMOCTOSTEILHON pabOThI, KOTOPHIE
JOCTYITHBI JIJIs1 CKAYMBAHMSI B DJIEKTPOHHOM BHUJIE C caiiTa Kadeaphl UM U3 CUCTEMBI
nuctaHimoHHoro ooydenust PITPTY:
1. I'punmmna B.B., 3enun A.A., Hunopkosa K.A. Anrebpa u Teopust 4ucen: MeToIu-
yeckue ykazanus / Ps3an. ['oc. Pagutexn. yu-1. Ps3ans, 2014. — 52 c.
2. Myp30B H.B. OcHOBHEbIE anrebpandeckue CTpyKTypbl. YueOHoe nocodue. Ps3anp
PI'PTA, 1997.
3. Hemroxun, C.A. DnemeHThl (PyHKIIMOHATBLHOTO aHam3a: y4eo. mocooue / C.A.
Hemoxun; PI'PTY. - Pazanb, 2018. — 84 c. - bubauorp.: c. 83 (11 Haszs.). - 84-00.
4. Hemoxun, C.A., CrocrokanoB, A.W., CrocrokanoBa, E.A. DinemMeHTsl (QyHKIIHO-
HaAJIBHOTO aHaJM3a: JIMHEWHbIE ONepaTophl, YypaBHEHUsI B 0aHaXOBBIX MPOCTPAHCTBAX:
yueb. mocooue / C.A. Hemoxun, A.W. Crocrokanos, E.A. Croctokanosa; PIPTV. -
Pszanb, 2019. — 84 c. - bubnuorp.: ¢. 83 (12 Ha3g.). - 84-00.
5. Hemtoxun, C.A. DneMeHTbl TMHEWHOHN anreOphl: TMHEWHbIE TPOCTPAHCTBA, JTMHEH-
HBIE OIEepPaTOPhl, KBaApaTHUHbIE (DOPMBI : METOJ. yKa3. U CIUCOK 3aJaHHK MO JHCII.
"Jluneiinasa anreopa" / C. A. Hemoxun ; PIPTY. - Psazans, 2009. - 32c¢. - bubauorp.:
c.32 (6 Ha3B.). - O/11.
6. HoBuxog, A.l1. DneMeHThl GyHKIIMOHATHHOTO aHaM3a : Yueb.mocobue / Hou-
koB Amnaronuii IBanosuu ; PI'PTA. - Ps3ans, 1995.
7. HoBukoB A.U, Hemoxun C.A. OcHOBHBIE alreOpandeckue CTpyKTyphl. UucieH-
HbIE METO/bI TUHEWHOU anredpsl. Ps3ans, PIPTY, 2021.




8. Berorua B.B. MaTemaTnyeckre OCHOBBI MAIIMHHOTO O0YYCHUS U TIPOTHO3UPOBA-
Hus. - M.: MIIMHO, 2013, 2018, 484 c.

BapuaHTBI KOHTPOJIBHBIX PadoT
Tekymas npoBepka 3HaHWM, YMEHMM U HABBIKOB IPEIyCMAaTPUBAECT B TEUCHHE
KaXXIOr0 CEMEeCTpa MepUOJUUYECKHE OMPOCHl U BHIMIOJHEHHE KOHTPOJBHBIX PabOT Ha
INPAKTUYECKUX 3aHATUAX. TUIOBBIE KOHTPOJIbHBIE PA0OTHI peaIn3yeTcsl B BUJIE€ TUIIO-
BbIX BaPMAHTOB KOHTPOJBHBIX padOT MO OTAEJIBHBIM TEMaM, KOTOPbIE BBIOJHAIOTCS
CTYJICHTaMH B ayIUTOpUsX. KOHTpOIbHBIE ONPOCHI IPOU3BOAATCS Ha OCHOBAHUM CO-
OTBETCTBYIOLIUX THUIIOBBIX BOIIPOCOB MPOMEKYTOYHOU aTTECTALIUN.



[Ipumepsl BApHaHTOB KOHTPOJIBHBIX Pa00T NPUBEIEHBI HUXKE.

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

S = (xl VX, = xz) A(X, = Xx,), ynpocTHTh IaHHOE BbICKasbiBaHWE. IIpoBepHTH pe-
3yJIbTAT, IOCTPOUB TA0JIHUIy HICTUHHOCTH JUIsl YIIPOILEHHOTO BEICKA3bIBAHHU.

2. JlaHbl IPOU3BOJILHBIE IIEMEHTAPHBIE BBICKA3bIBAHUA X, X,, X;. IlocTpouTs Tad-
JMIly UCTHHHOCTH JUIA BBICKa3blBaHWsA D = ((x2 =X )V x3) Ax A(x, > x,), ynpo-

CTUTb, OICHUTH €TO0 CTCIICHb UCTUHHOCTH U IMPOBCPUTH PC3YyJibTAT, IIOCTPOUB Ta0JIH-
oy UICTUHHOCTH JIs1 YIIPOIICHHOI'O BBICKA3bIBAHUA D.

3. YhpoctuTh MHOXECTBO E = (A N (B \Z)) \ (Z M (A \B )) , UCIIOJb3Ysl CBOMCTBA

(3axoHbI) onepanuii Hajx MHOKecTBaMu (A, B,C < Q).

4. Kakumu cBoiictBamu (pedeKCUBHOCTh, aHTHPE()ICKCUBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, SKBUBAJICHTHOCTH) 00JIaZ]aeT JaHHOE OMHAPHOE OTHOILIECHUE O HA
MHO)kecTBe X : X =N, xpy <—>(2x+ y) - 1enuTcA Ha 3.

5. Kakumu cBoiicTBamMu (peaeKCUBHOCTb, CUMMETPUYHOCTh, TPAH3UTUBHOCTH, JK-
BUBAJICHTHOCTH) OOJIaflaeT JaHHOE OWMHApHOE OTHOINICHWE L Ha MHOXECTBE X :
X :{1,2,3,4}, OTHOIIIEHHE O 3aJaHo Ha MHoecTBe map: (1; 2), (1; 3), (1; 4), (2; 1),
(2;3),(2;4), (35 1), (3; 2), (35 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, +o).




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 ypaBHEHUS ). PemuTh ypaBHeHHE B LIETBIX YHCIAX.

23x+50y =34
3amanue 2. HOJI, HOK nensix uncen. Haiitu HOJI d = (a, b) u HOK nByx 1e-
JbIX yKcen a, b v Beipazuth HOJI uepes uncna a, b B Buje JIMHEHHOW KOMOMHAIIUN

d=(a, b)=ka+k,b (pewnts ypasHenue d = ka + k,b B uenbIx yucnax).
1495, 1104
3ananne 3. Koneunsle nemupie npoodu. 3amucarh Jisl paliioHaIbHONW APOOH CO-
OTBETCTBYIOLIYIO €l KOHEYHYIO LEMHYI0 ApoOb. 3aMEHHUTh PAlIOHAIBHYIO IpOOb
noaxosuieit 1poosio ¢ TouHocTs 10 0,001.

a 1211

b 232

3ananne 4. KoHeunsie nemnnple apodu. HaliTu panuoHaabHOE YHUCIIO, KOTOPOE
oOpaiaercsi B JaHHYIO LETHYO APO0k.

a
—=13; 1,2,4,5
“_[31,2.4,5]

3ananue 5. beckoneunsle 1enHpie Apoou. [IpeacTaBuTh YUCIO B BUAE NIEPUOIH-
YEeCKOM IeMHON ApoOu. 3aMEHUTh COOTBETCTBYIONIEH MOAXOASIICH TpoObI0 C TOYHO-

cteio 10 0,001.
1443
2

3ananue 6. [lepuoauyeckue nenHeie Apoou. Hailtu neficTBUTENbHOE YUCTIO, KO-
TOpOE UMEET JaHHOE MPEACTABICHNUE B BUJE MEPUOJUICCKON METTHOM JPOOH.

a=[21,(25)]

3aganue 7. 3aJlaHO CPABHEHUE NIEPBOM CTEIIEHHU.
1) Ucnonb3yst OCHOBHYIO TE€OpEMY O Pa3pelIMMOCTH CpPaBHEHHS NEPBOM CTENEHH,
BBISICHUTH, IMEET JIU CpaBHEHHE pelieHue. B ciyyae cOBMECTHOCTH yKa3aTh KOJIHYe-
CTBO PELICHU CpaBHEHMUS,
2) eciiu cpaBHEHHE UMEET peleHne (pelieHus ), TO HaliTh pelleHne CpaBHEHUs IIyTeM
CBEJICHUS €r0 K YPaBHEHHIO B LIEJIbIX YHCIIAX.

25x=120 (mod 15)

< b o
3aganue 8. HailTu ocTaTOK OT JEJICHHS YUCla ¢ =d Ha 4ucio m (ciaydail B3a-

a

f—

MMHOU MPOCTOTHI @, m , Teopema Jitsiepa ninu Pepma a’" =1 (modm)
a=31"", m=19

o b o
3aganune 9. Hailtm ocTtaTok OT JEN€HUs 4yuciaa o =a Ha yuciao m (ciayyai
HEeB3aUMHOM MPOCTOTHI @,m , CBelleHHe K Teopeme Diinepa unu depma).

o =22°" m =220




3amanue 10. Haiiti ocTaToOK OT AE€IEHUS YUCIIa HA YHCIIO M1 .

a=12""+5" m=11
3ananue 11. 3agaHo cpaBHEHHE NIEPBOM CTENEHMU.

1) Ucnonb3ys OCHOBHYIO TEOPEMY O Pa3peIiuMOCTH CPAaBHEHUS IEPBOW CTENEHH, J10-

Ka3aTbh, YTO CPABHEHHE UMEET pEUIeHHE. YKa3aTh KOJMUECTBO PEIICHUI CPaBHEHMUS;

2) HaWTH pelIeHnus CpaBHEHHs criocoOoM Ditnepa;

3) HalTH pelIeHns] CPAaBHEHMSI ITPU IOMOIIM KOHEYHBIX LHEMHBIX IpoOeH.

22x=17 (mod 39)

3ananue 12. 3agaHo cpaBHEHHE NIEPBOM CTENEHMU.

1) Mcnonb3ys OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPABHEHHUS IIEPBOW CTENEHHU, J10-
Ka3aTh, YTO CPABHEHUE UMEET PEIICHUE. Y Ka3aTh KOJIMYECTBO PEIICHHUI CPAaBHEHHS;

2) HaWTH pEICHUS CPaBHEHUS TIPH IIOMOIIM KOHEYHBIX IIETTHBIX IPOOCH.
12x=54 (mod 21)

3ananue 13. Pemmts cucteMy cpaBHEHUI:
1) mpu nomomm KATalCcKo TeopeMbl 00 OCTaTKaXx;
2) 6e3 UCTIOIB30BAHNS KUTAHCKON TEOPEMBI 00 OCTaTKaX.

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-

! !
B:(e,e) B'=(e1,ez)
cy). Hammucate Matpuity mepexosma ot 60aszuca >72) k 6azucy , €C-
!

e =e —2e,,

e, =—e +e,.
JIA CBSI3b MEXKAY HUMH UMEET BU/L

!
Hanucats popMysl IpeoOpa3oBaHus KoopauHaT npu nepexoze or B k B’ TTone-

- (2

. -3 '
3ySCh MOJIy4eHHBIMU (POPMYJIaMU, HAUTU KOOPIUHATHI BEKTOPA B B,
3amganue 3 (mpouecc oproroHanmuzauuu ['pamma-IlImuara). lanel BEKTOpsI B MHpo-

3
crpanctee R, IIpoBecTu 11 5TUX BEKTOPOB MPOILIECC OPTOTrOHAIM3ALUK I pamma-
[IImMuaTa (MOCTPOUTH OPTOHOPMUPOBAHHBIN Oa3KC)

-1 2 !
a=|2 ] a,=| 0], a,=|0
2 I 0

3ananue 4 (COOCTBEHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEWMHOTO OnepaTopa).
Haiitu Bce coOCTBeHHBIE 3HAUCHHS 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 3HAYEHHSI M1 COOCTBEHHBIE BEKTOPHI TMHEITHOTO OMepaTopa).
Haiiti Bce coOCTBeHHbIE 3HAYEHHSI U JHOOO0W COOCTBEHHBIM BEKTOpP JIMHEHHOTO OIe-
paTopa, 3alaHHOTO MaTpHIIe B HEKOTOpOoM Oa3uce. BBIMOTHUTH MPOBEPKY.

0 -5
A=
1 -4




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

B mporiecce m3ydenusi Kaxxa0i TEMbI CTYIEHTHI 00sI3aHBI CAMOCTOSITEIIBHO BBI-
MOJTHUTH TUIIOBbIE PACUEThl (MM UHAUBUIYaJIbHbBIEC JOMAIIHUE 3aJJaHUsI) 110 OT/EIIb-
HBIM TEMAM.

TunoBele pacdy€Tel peain3yeTcsi B BUJIE TUIOBBIX BAPUAHTOB PACUYETHBIX 3a]1a-
HUU 110 OTAEIBHBIM TEMAaM, KOTOPBIE BBIMOJHIIOTCSA CTyAEHTAMU CAMOCTOATEIBHO BO
BHEAyIUTOPHOE BpeMsa. KOHTPOJIbHBIE ONMPOCHI NP 3ALIUATE TUIIOBOrO pacuéra Ipo-
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.

Bce 3aganus TUMOBBIX pacyeTOB MPEICTABICHBI B DJICKTPOHHOM BUIE U IOCTYTI-
HBI JIJIS1 CKaYMBaHMS ¢ Kadeaphl BBICIICH MaTeMaTHKH T10 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.

JlBa cioco0a onucaHus NOANPOCTPAHCTBA B TpocTpaHcTBe R”.

7. CymMa u nepecedeHue noanpoctpancts. [loctpoeHne 6a3ucos B cymme U nepece-
YEHUH ITOIITPOCTPAHCTB.

8. IloHATHE €BKINAOBOIO JIMHEWHOTO NpocTpaHcTBa. HepaBencTso Komm-
ByHsxOoBCKOTO.

9. ITpumepsbl €BKJIMIOBBIX IPOCTPAHCTB.

10. JInnelinple HOPMUPOBAHHBIE POCTPAHCTBA.

11. OpToronasnbHble 1 OPTOHOPMHUPOBAHHbIE OA3UCHI, X CBOMCTBA.

12. TIpouecc oproronanuzanuu ['pama-IlImuara.

13. OproronaibHOE TOMOIHEHUE K TOANPOCTPAHCTBY. 3a/1a4a O MEPIEHAUKYJIIIPE.

Mopayasb 7. Teopusi JIMHENHBIX ONIEPATOPOB
B KOHEYHOMEPHBIX MPOCTPAHCTBAX

1. IlonaTtue nUHEMHOrO OmeparTopa, €ro MmpocTeiime cBoiicTBa. Teopema 00 OJHO-
3HAYHOM 3aJIaHUH JINHEMHOT O ONepaTopa.
2. SInpo m oOpa3 nuHEHHOro omepaTopa. Teopema 0 pa3MEpHOCTSX spa u oOpasa
JIMHENHOTO oneparopa.
3. Marpuna nuHelHOro oneparopa. MaTpuiisl TMHEHHOrO onepaTopa B pa3HbIX Oa-
3HUCax.
4. CoOGCcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUECHUS TMHEMHOTO OllepaTopa, OCHOB-
HBI€ TTOHSTHS.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OMepaTopa.
6. IIpuBeneHne MaTpuIlbl JIMHENHOTO ONIEPATOPA K TMarOHATbHOMY BHILY.
7. ConpsiKE€HHBIN JIMHEWHBIN OMIEpaTOp, €ro MPOCTEHIINE CBOMCTBA.
8. CamoconpsikeHHBIN JTMHEHHBIN oniepaTop. CBOMCTBA COOCTBEHHBIX 3HAUECHUN U
COOCTBEHHBIX BEKTOPOB CAMOCOIPSIKEHHOTO OIepaTopa.
9. OproronanbHbl€ MaTPULIbI, KX CBOWCTBA.
10. OpToroHasibHbBIE ONIEPATOPHI, UX CBOMCTBA.
11. MeTonbl HaX0XACHUS COOCTBEHHBIX 3HAYEHUN M COOCTBEHHBIX BEKTOPOB OIepa-
Topa (Matpuisl). CHHTYJISIPHOE Pa3JI0KEHUE MATPHIL.

Moayas 8. KBagpaTtuunsbie (popmbI
1. KBagpatuunsie popmsl (KD), oOcHOBHBIE TOHTHSA, BUIbI 3AIIHUCH.
2. U3menenne K® npu nuneinbix npedpazoBanusix. Kanonnueckuii Bug KO.



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. 3HakoonpeneneHHble U 3HaKonepeMeHHble Kd. 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.

BapnaHTm TECTOBBIX 3aJJaHMI B JMCTAHIMOHHBIX y‘leﬁHbIX Kypcax

TeKymunit KOHTPOJIb 3HAHUN CTYZAEHTOB B MOYKET IPOBOJAUTCS B BUJE KOMIIbIO-
TEPHOI'0 TECTUPOBAHUSA 10 PA3IIMYHBIM MOIYJISIM (Te€MaM) MPOTrpaMMBl.

KomnbroTepHbie TeCThI MPEACTaBICHBI B JUCTAHIIMOHHBIX YYEOHBIX Kypcax Ha
0a3e cuctemsl yrpasieHus: ooyuenuem Moodle: http://cdo.rsreu.ru/

JlocTyn K KypcaM IpeoCTaBIIsAeTCs MO Mapoiio U3 BHYTPEHHEH HHPOPMAIIMOH-

HOM CHUCTEMBI OpraHu3any U 13 JI00AIbHOM CETH I/IHTepHeT.

BuyTpu kaxxaoit yueOHOM TeMbl chopMHUpPOBaH OOMTUPHBIN OaHK pa3HOOOPa3HBIX
BOTIPOCOB, KOTOPBIE Pa30HUTHI Ha KaTeropuu. Kaxkaast kKaTeropusi COIEp>KUT OAHOTHII-
HBIC 337]a4d, 00bEIMHEHHBIE OJJHUM y4eOHBIM BompocoM. Tect ¢opMupyercs Ha Oc-
HOBE BBIOOpA CITy4aifHOTO BOIIPOCA U3 KAKIOW yKa3aHHOUW KaTeropuHu.

TecTbl 1151 NPOBEPKH OCTATOYHBIX 3HAHUMN
[Ipn mpoBepke OCTATOYHBIX 3HAHUM CTYJEHTAM PAa3pPELIacTCs HCIIOIb30BaTh
KOHCHEKTHI JIEKIIMU U CIIPABOYHYIO JIUTEPATYPY.

Kox v HaumMeHOBaHHue Ko v HamMeHOBaHUE HHIUKATOPA

KOMIIETCHIINU JOCTHKCHHUA KOMIICTCHIINH

OIIK-1: crocoOeH KOHCYJIbTUPOBATh u|OIK-1.1: npumensier ¢dyHAaAMEHTAIbHBIC
UCTIONIb30BaTh  (DyHJAaMEHTaJdbHBICE 3HAHUA B|3HAHUS B 00JaCTH MaTeMaTHYECKUX HAyK B
obnactu MaTeMaTH4eCKOro aHaJln3a, | IpopeCCUOHANTbHON AESITeIbHOCTU
KOMIUIEKCHOTO ¥ (YHKIIMOHAJIBHOTO aHaJIH3a,
anreopsl, T€OMETPHH, nuddepeHnratbHON
TE€OMETPUH U TOIOJIOTUH, TU(PepeHIIHaTbHBIX
YpaBHEHUH, JIUCKPETHOMN MaTeMaTUKHU u
MaTE€MaTUYECKOU JIOTUKH, TEOPUM BEPOSTHOCTEH,
MaTeMaTHUYeCKOW CTAaTUCTHUKM U CIy4YalHBIX
IIPOLIECCOB, YUCIIEHHBIX METOJI0B, TEOPETUYECKOU
MEXaHHUKH B PO eCcCHOHATIbHON AesITeIbHOCTH

a) munoesle mecmoaeasvle 60npocovl 3aKpvlmoco muna:



1. Jlano BeIcKasbiBaHKe D = X, Vv X, —> X, . UeMy PaBHO JIOTHUECKOE 3HAUCHHE
3TOrO BBICKA3BIBAHMS IIPU 3HAYEHUAX X, =1, x, =07

a)l, 0) 0.

2. 3amanbl MHOXECTBa (2= {1; 2; 3; 4; 5} , A= {1; 3; 5}, B= {2; 5} , C= {1; 3} .
Haiitu MHOxectBO D=(AN B) uC.

a) D=0, 6)D:{1; 3; 5}, B)D={1;2;3; 5}.
3. Haittu HOJI d = (a, b) IBYX 1enbix uncen a = 420, b =270.
a) 60; 0) 10; B) 30.

4. Jlano nwHeitHOe AMO(aHTOBO ypaBHEHWE (ypaBHEHHE B IIEIBIX YHCIIAX)
4x+ 8y =11. Haiitu ero peuieHue.

a) x=2+t, y=—t (t€Z)

0) ypaBHEHHE HE UMEET PEIICHNUI BO MHOXKECTBE 1IE€JIBIX YHCEIL,
B) x=2—-1, y=—t (teZ).

5. Pemiuth cpaBHEHUE TX = 8(m0d 9) .

a) x= 5(m0d9) ; 0)x= 4(mod9) ;  B)X= 6(m0d9); r) x= —1(m0d9).

6. Kakoe u3 yTBep:K/IeHUI1 He BBINOJHAETCH /1JI 3JIEMEHTOB X, ), Z JTUHEUHOTO
pocTpaHcTBa V :

a) X+ y=y+x;

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

B) JUiA M000TO BEKTOpa X € V' CylIecTBYeT €IMHCTBEHHBIA MPOTUBOIOIOKHBIN
BEKTOp —x €V TaKoii, 4to x +(—x)=6;

I') CYIIECTBYET BeKTOp & € V' TakoM, 4to 1j1s1 1r000ro Bektopa x €V : x+0=46.

7. Matpuua T nepexoga ot Gasuca B=(e,e,) x Gasucy B’ =(e1', ez') uMeeT

1 -1 .
Bun I' = ( 1) CBs13b MEXKy 3TUMH 0a3MCaMH OIMUCHIBACTCS CUCTEMOM:

! !

! ! ! !
e =¢e +2e e =e —e e =e +2e e =e —e
a) 1 1 2 6) 1 1 22 B) 1 1 29 r) 1 1 20
_ ! ! ! _ 2 ! _ _ 2 ! !
e,=—¢ +e,. e, =2e +e,. e, =—e +e,. e,=2e +e,.
o 3
8. B nuneiitnom mnpoctpancTBe R’ BekTOp-cTONOLOB 3amaHbl [1Ba BEKTOpa
-1 -3
a,=| 2 |, a,=| 0 |- Torna eBKIHI0BEI HOPMBI Hal , la, H 3TUX BEKTOPOB PAaBHBI COOT-
-2 4
BETCTBEHHO
D fa] =3 Ja|=s. O a]=2 Ja]-4.
O fJal=t fel=3 Dfa]=0. fa]-25:




-5 3
9. CoOCTBEHHbIE 3HAYEHUS] MaTpullbl A :L 5 OJ JMHENWHOTO oreparopa:

a) 4, =6,4, =-1; 0) 4, =—6,4,=-1;
B) 4,=6,4, =1; r) 4, =-6,4,=1.

10. Marpuna kBaapaTudHoi Gopmsl F (xl,xz) =2x; — 6x,x, + 9X UMEET BUJL

( 2 —6] ( 2 —3j
a) A= ; 0) A= ;
-6 9 -3 9

No 2 3 4 5 6 7 8 9 10

PRCE) (13
B A=l o) DA=l 5 5
1

OTBET 0 B 0 a r B a r 0

0) munoevie mecmogvie 60nPOCHL OMKPLIMO20 MUNA:

1. /Tano BeIcKa3biBaHue D =X, V X, — X,. UeMy paBHO JIOTHYECKOE 3HAYEHUE
3TOTO BBICKAa3bIBAHUSA NPU 3HaYeHUAX X, =0, x, =17

2. 3amaHpl MHOKecTBA () = {l; 2; 3; 4 5} , A= {l; 3; 5}, B= {2; 4} , C= {l; 5} .

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

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

4. Jlano nwHeitHOe AMO(aHTOBO ypaBHeHWE (ypaBHEHHE B IIENBIX YHCIIAX)
2x+ 3y =8. HaiiTu ero ob1iee peiieHue.

5. Perunts cpaBHenue 3x =7(mod5).

6. VccnenoBaTh Ha JIMHEMHYIO 3aBUCUMOCTh CUCTEMY BEKTOpOB. B ciyuae nu-
HEWHOM 3aBUCUMOCTH BBIPA3UTh KaKOW-HUOYJb BEKTOP Y€pe3 OCTaJbHbIE BEKTOPHI

CHCTEMBL:
— (2) — (3) — (7
alz_l,a2=2,a3zo.

— (3) — (1
7. JlaHbI BEKTOPHI q, :( j, a, =(J B mpocTpanctBe R*. 3amucath cooTBer-

CTBYIOIIIE UM HOPMHUPOBAHHBIE BEKTOpA ¢, e, (HOpMa - EBKJIMJI0BA).
. . -3 4
8. Haiitn cymMMy COOCTBEHHBIX 3HaU€HUN MaTpULbl A = 0 HEKOTOPOTO

JMHEHHOTO oneparopa.
9. Bpbluucauth  ompeaenuTeab  MaTpPUIBl  KBaApPAaTUYHOW  (HOPMBI

F(xl,xz) =x; —4x,x, +5x; .

10. Viccnenosare kBaaparudnyio dopmy L(x,, x,)=x] —6x, x, +10x; Ha 3HaKO-



OTPEEIIEHHOCTD, MOJIb3YACh kKpuTeprueM CHllbBeCTpa.

Ne 1 2 3 4 5
oTBeT 1 {1; 3; 5} 20 x=1-31, xE4(m0d5),
y=2+2 (teZ) 4_1,
x=4+5¢t
Ne 6 7 8 9 10
OTBET Cucrema _ 3/5 -1 1 dopma MoJ0KH-
JIMHEWHO 3aBU- e = s TEJIbHO-
cuMa —4/5
_ 7 omnpcaciicHa
a;=2a,+a, | _ (1/2
e, =
© a2
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