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OneHOYHBIE MaTepHalIbl — 3TO COBOKYIHOCTh YU4€OHO-METOANYECKUX MaTepua-
70B (KOHTPOJIBHBIX 3aJaHUi, ONMMCaHui (HOPM | MPOIEAYP, OIIEHUBAEMBIX PECYPCOB
B JIMCTAHIIMOHHBIX YYEOHBIX Kypcax), MpeJHa3HAYCHHBIX JJIsI OIEHKU KayecTBa OC-
BOCHHUSI OOYYaIOIUMUCS JUCHUIUIUHBI «JlOMOJHUTENIbHBIE TJIaBbl BBICHIEH MaTema-
THUKW» KaK 4aCTH OCHOBHOM 00pa3oBaTeIbHOM POrpaMMBl.

[leab — OLIEHUTH COOTBETCTBHE 3HAHWUW, YMEHUW W YPOBHS NPHOOPETEHHBIX
KOMITETEHIIUH, O0ydYalomuxcs 1edsiM U TpeOOBaHUSIM OCHOBHOM 00pa3oBaTEIbHOM
IIPOTPAMMBI B XOJI€ NPOBEACHHUSI TEKYILETO KOHTPOJISI U IPOMEKYTOYHON aTTECTALIUU.

OcHoBHasi 3a7aya — OOECHEYUTh OLIEHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIe-
KyJIbTYPHBIX U MPOPECCUOHAIBHBIX KOMIIETEHITUH, TPHOOPETAEMBIX 00YJArOITMCS B
COOTBETCTBHUH C 3TUMHU TPEOOBAHUSIMHU.

KoHnTponb 3HaHMMi, 00y4Yaromuxcsi IpOBOIUTCS B (popMe TEKyIIero KOHTPOJS U
IIPOMEKYTOYHOW aTTECTALINH.

Tekymmi KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LIEJIBIO ONMPEACTICHUS CTEIICHU
YCBOCHHS y4eOHOTO MaTepHuaia, CBOCBPEMEHHOTO BBISIBJICHHS M yCTPAHECHUS HEIIOC-
TaTKOB B MOJTOTOBKE O0YYAIOIIUXCS U MPUHATUS HEOOXOAUMBIX MEP MO COBEPIIEH-
CTBOBAHUIO METOJMKHU MPETOaBaHusl y4eOHON AUCHUIIIAHBI (MOIYJIS), OpraHU3aAINU
paboThl 0OyYaromuXcs B X0J1¢ YUEOHBIX 3aHATUN M OKa3aHUS UM WHIUBHUIYaTbHOU
IIOMOLIY.

K KOHTpoOII0 TEKylel ycneBaeMOCTH OTHOCSTCA MPOBEpPKA 3HAHUM, YMEHUH U

HaBBIKOB OOYyYaIOIIMXCs: HA 3aHATHUAX; IO pe3yibTaTaMm BbimoiHeHus PI'P; mo
pe3ynbTaTaM MPOBEPKUM KauyecTBAa KOHCIIEKTOB JIEKIIMM M WHBIX MaTepuanon. [Ipu
OIICHUBAHUW (OTMPEJCIICHUH) PE3YyIbTATOB OCBOCHUS JTUCIUILUIMHBI MPUMEHSICTCS
TPaJWIIMOHHAS ITKaJIa OTICHUBAHUSA (COTIUIHOY», «XOPOIIIO», «yAOBICTBOPUTEIHHOY,
«HEYIIOBJICTBOPUTEIHLHO» Ha dK3aMeHe (MM Ha 3a4eTe C OLECHKOW) WIIH «3a4TCHO»,
«HE3aYTEHO» Ha 3a4eTe).

Texymas arrectamusi CTYJSHTOB TIPOBOJUTCS Ha OCHOBAHHH PE3yJIbTaTOB
BBITIOJTHEHUS UMH pacyeTHhIX Tpaduyeckux pador (PI'P) u odopmusercs B Buze
BesioMoctel 1o cucreme 0-1-2.

[Io wToram n3yuyeHus pasleiaoB AUCLUIUIMHBI «J{OIIOJHHUTENbHBIE TJIABbl BBIC-
el MaTeMaTUKI» OOyYaroluecs B KOHIIE Ka)XJ0ro y4eOHOTO CeMecTpa MpPOXOMAST
IPOMEKYTOUHYIO0 arrectauuud. opma nmpoBeeHHs aTTECTALUU — SK3aMEH WUJIM 3a4eT
B YCTHOM, MMCbMEHHOW (hopMax WIIM TECT: SJIEKTPOHHBIN OUIIET, (POPMUPYEMBIiA CITy-
YailHpIM CIIOCOOOM. DK3aMEHalMOHHbIE OWJIETHI M MEPEYHH BOIPOCOB, 3aj]ay, MpH-
MEpPOB, BRIHOCUMBIX Ha MPOMEXKYTOUHYIO aTTECTALMIO, COCTABIISIIOTCA C YYETOM CO-
Jep’KaHus TeM Y4eOHOU AUCIUIUIMHBI M TOANKUCHIBAIOTCS 3aBEIYIOLIUM Kapeapoi.

B sk3aMeHalMOHHBIN OWJIET WM BapUaHT TeCTa BKIIOYAIOTCS JIBA TEOpETHYe-
CKHX BOIIPOCA U JI0 YETHIPEX MPAKTUUYECKUX 3a/1a4 M0 TeMaM JAUCIUILUIMHBI (ITPOTOKOI
3acenanus kadenpsl Beicieit marematuku NelO ot ot 26 anpens 2017r.).



HacnopT OLCHOYHbIX MAaTE€PHUAJIOB 110 JUCHUILJIHHE

Ne | KonTponupyemsie pa3ieiibl Kon xontponupye- | Bun, meton, hopma
n/m | (TeMbl) TUCHUTLTAHBI MOU KOMIIETEHIIMA | OLEHOYHOTO MEpOo-
(vwn e€ yacTh) MIPUATHUS
1 | Monayns 1. BBenenue B 1uciu- OIIK -1.1-3
IUIMHY. DJIEMEHTBI TEOPHUH JIO- OIIK - 1.1-Y PI'P, Ox3amen
THUKHA, MHOKECTB U OTHOIIICHUN OIIK-1.1-B
2 | Monyis 2. Teopust AenMMOCTH OIIK - 1.1-3
B KOJIbIIE LIEJIBIX uncel. Teo- OIIK - 1.1-Y PI'P, Ox3amen
pusl LETHBIX Apo0ei OIIK-1.1-B
3 | Moaynsb 3. Teopus cpaBHeHUM OIIK - 1.1-3
U ee apuMETHIECKUE TPHUIIO- OIIK - 1.1-Y PI'P, Dx3amen
JKCHUS OIIK-1.1-B
4 | Monyinb 4% Cucrembl JIMHEHN- OMK — 1.1.3
HPIX QT COPAHTICCIiX ypapHe- OIK — 1.1-Y PT'P, Dx3ameH
HUH 1 YUCIICHHDIE METOAIbL JIH- OIK — 1.1.B
HEIHOU anreOpsl
5 | Moayns 5. JIuneitnbie npo- OIIK - 1.1-3 PI'P
CTpaHcTBa OINK = 1.1-¥ 3aver ¢ OII’GHKOfl
OIIK-1.1-B
6 | Moaynb 6. EBKIINIOBBI TIPO- OIIK - 1.1-3 PI'P
cTpaHctsa OINK = 1.1-¥ 3auver ¢ OI_[,CHKOﬁ
OIIK-1.1-B
7 | Monyns 7. Teopus JIMHEWHBIX OIIK - 1.1-3 PI'P
OonepaTopoB B KOHCYHOMEPHBIX OIIK - 1.1-¥ Jauer ¢ OL;eHKoﬁ
MIPOCTPAHCTBAX OIIK-1.1-B
8 | Monyns 8. KBagparuunsie OIlK - 1.1-3 PTP
(GOpPMBI U UX TIPUITOKECHHS OIK - 1.1-¥ Jauer ¢ ou’eHKoﬁ
OIIK-1.1-B
9 | Moaynb 9. OcHOBHBIE anreo- OIlK - 1.1-3
panvecKue CTPYKTYpBL: alnreo- OIIK - 1.1-V 3auer
pBI ¥ TPYIIIBI OIIK - 1.1-B
10 | Moayns 10. OCHOBHH? anreo- ONK — 1.1.3
panvecKue CTPYKTYpPhI: KOJIbLIA OIK — 1.1y auer
1 nioJisi. Koabio MHOTOUJIEHOB.
. OIIK-1.1-B
[Tosie parmoHaJIbHBIX IpoOei
11 | Moayns 11. Merpudeckue OIIK -1.1-3 PTP
NpoCTpancTBa OIK -~ 1.1-¥ 3auer ¢ OLI’eHKOP'I
OIIK-1.1-B
12 | Monynb 12. JIuneitusie HOp- OIIK - 1.1-3 3auer ¢ PI'P
MHPOBaHHBIC TPOCTPAHCTBA OIIK - 1.1-¥ Jauer c oueHK’()ﬁ
OIIK-1.1-B
13 | Monyns 13. I[IpocTpancTsa co OIIK - 1.1-3 PLP
CKaJIIpHBIM IPOU3BEACHHUEM. OIIK - 1.1-¥ Jauer ¢ ou,eHKoﬁ
['u1b0epTOBBI MPOCTPAHCTBA OIIK - 1.1-B
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Monayns 14. O6as teopus - OIIK - 1.1-3
HEIHBIX ONepaTopoB B OECKO- OIIK - 1.1-V
HCYHOMCPHBIX NPOCTPAHCTBAX OIIK - 1.1-B

PI'P,
3ayeT ¢ OLIEHKOM

3H.

Kpurtepuu oneHnBaHusi KoMIeTeHIHH (pPe3yJIbTaTOB)
1) YpoBeHb ycBOeHUs MaTepuaa, IpeyCMOTPEHHOTO IPOTPaMMOH.
2) YMeHue aHanu3upoBaTh MaTepuall, yCTaHABIMBATH IPUYUHHO-CIIEICTBEHHBIE CBSI-

3) KauecTBO OTBETa Ha BONPOCHL: MOJIHOTA, APTYMEHTUPOBAHHOCTh, YOEXKIEHHOCTbD,
JIOTUYHOCTb.
4) CopneprxarenbHasi CTOPOHA M Ka4€CTBO MAaTEPHUAIOB, IPUBEJEHHBIX B OTYETAX CTY-
JICHTA 110 TUIIOBBIM pacyeTaM, IPAKTUYECKUM 3aHATUAM.

5) Ucnonb3oBaHuE AOMOIHUTEIBHON JIUTEPATY Pl IPH MOATOTOBKE OTBETOB.

YpoBeHb ocBOeHUs CHOPMUPOBAHHOCTH 3HAHUMN, YMEHUI U HABBIKOB IO JTUCIIHU-

IUIMHE OlLIeHUBaeTcsl B ¢popMe OanbHOM oTMeTKH. Kputepuu oneHuBaHUs TPOMEXKY-
TOYHOM aTTeCTalluM MPEICTABICHBI B TAOJIUIIE.

[IIxana oneHUBaHUSA

Kpurepuun oueHuBanus

«OTJIHNYHO»

CTYJCHT JOJDKEH: IMPOJAESMOHCTPUPOBATh TIIyOOKOE H
MIPOYHOE YCBOCHUE 3HAHUI MaTepuaa; NCUEPIIbIBAOIIE,
MIOCJIEIOBATENBHO, TPAMOTHO UM JIOTHYECKH CTPOMHO H3-
JIOKUTh TEOPETUUYECKUA MaTepua; MpaBWILHO (OpMYy-
JMPOBATH ONPEAEICHHUS; YMETh CAEIATh BBIBOABI IO U3-
JaraeMomMy Marepuainy; 0e3yNnpeyHO OTBETUTh HE TOJb-
KO Ha BOMPOCHI OWJIeTa, HO U Ha JIOMOJHUTEIbHbIE BO-
Ipockl B paMKax paldodeill MmporpamMMmbl JTUCHUIUIMHBI,
MPOAEMOHCTPUPOBATh YMEHUE MPABUIHLHO BBINOJIHSITh
MPAaKTUYECKHE 3aJaHus, MPEAYCMOTPEHHbIE MpOrpam-
MOM;

«XOpOLLIO»

CTYJIEHT JOJDKEH: IPOJEMOHCTPUPOBATH JOCTATOYHO
[IOJIHOE 3HAHWE MaTepualia; MPOJEMOHCTPUPOBATH 3HA-
HUE OCHOBHBIX TEOPETUYECKHUX MOHATHI; JOCTATOYHO
[0CJIEOBATENBHO, ITPAMOTHO U JIOTUYECKU CTPOUHO U3-
Jaratb Marepuali; yMETb CHENaTh JOCTATOYHO OOOCHO-
BaHHbIE BBIBOJIbI IO M3JIAra€MOMY MaTepHally; OTBETUTh
Ha BCE BOIPOCHI OMIIETa; MPOJAEMOHCTPUPOBATh YMEHHE
IPABUJIBHO BBINOJHATH NPAKTUYECKUE 3aJaHusl, Mpeay-
CMOTpPEHHbIE MPOrPaMMOM, MPU ITOM BO3MOKHO JIOIyC-
TUTh HEMPUHIIMITHATIbHBIC OIIHMOKH.

«YAOBJIETBOPUTEC/IILHO»

CTYJIEHT JOJDKEH: MPOJEMOHCTPUPOBATH 00Illee 3HAHUE
M3y4aeMOro Marepuania; 3HaTb OCHOBHYIO PEKOMEH]ye-
MYIO TIPOTPaMMON JTUCIUIUTMHBI YIYEOHYIO JTUTEPATYPY;
YMETb CTPOHUTH OTBET B COOTBETCTBUHM CO CTPYKTYpPOH
W3JIaraéMoro BOIPOCA; MOKa3aTh OOIee BIIaJICHHE I10-




HATHUIHBIM anmapaToM AMCUUIUIMHBI, YMETh YCTPAHHUTD
JOTYIIIEHHBIE TIOTPEITHOCTH B OTBETE HA TEOPETHUUECKHE
BOTIPOCHI M/WJIM TIPU BBITIOJIHEHUU MPAKTUYECKUX 3aja-
HUM O]l PYKOBOJCTBOM IpenojaBaress, 0o (Ipu He-
HPaBUIHHOM BBINOJIHEHUH MPAKTUYECKOTO 3aJaHus) IO
yKa3aHHUIO IMPEToAaBaTeNs BBIMOIHUTH JIPYrHe MpaKTu-
4eCKHe 33JaHUs TOTO )K€ pasJieNna AUCHUILINHBL

«HEYAOBJECTBOPUTEJIbHO)»

CTaBUTCH B CJIydasax:

a) €CNIM CTYJEHT BBIMIOJIHWJI HE BCE 3aJlaHusl, TPEy-
CMOTPEHHOTO Y4eOHBIM TpaduKoM (HE 3aUTeH XOTS OBl
oauH PI'P);

0) ecnu CTyACHT MOCJIe Havajla YK3aMeHa OTKAa3aJiCs €ro
CIaBaTh WJIM HApYIIWI TpaBWia CcIady dK3aMeHa (CIH-
ChIBaJI, MOJACKAa3bIBaJ, 0OMaHOM MbITAJICA MOJYYUTh 0O-
Jiee BBICOKYIO OLICHKY U T.J1.);

B) HE3HAHUS 3HAYUTEIBHOM YaCTH MPOTPAMMHOIO MaTe-
puana; He BJIAJCHUS MOHATUHUHBIM aIIapaToM IUCIUII-
JIMHBI, CYIIECTBEHHBIX OLIMOOK MPHU H3JI0KEHUH yuel-
HOTO MaTepuaia; HEyMEHHUS CTPOUTh OTBET B COOTBET-
CTBUHU CO CTPYKTYpPOH HM3JaraeMoro BOIPOCa; HEYMEHUs
JINaTh BHIBOJIBI 110 U3JIATAEMOMY MaTepHay

JU1s KaskJioM U3 TeM JUCIHUILUIMHBI «/{OMOJHUTENbHBIC IJIaBbl BBICIICH MaTema-
TUKI» (DOHJ] OIICHOYHBIX CPEJICTB BKITFOYACT:

- 3aJ1a4d U1 NPAKTUYECKUX 3aHSATHM;

- BApUaHThI KOHTPOJIbHBIX PadoT;

- BapuanTthsl PI'P;

- OHCHOYHBIC CPpCACTBA HpOMe)KYTOqHOﬁ aTTcCTalnuu,
- BApUAHTBI TCCTOBBIX BaﬂaHI/Iﬁ B IMCTAaHIITMOHHBIX y‘l€6HBIX Kypcax;
- 3aa49u JJIs ITIPOBCPKHU OCTATOYHBIX 3HAHUU.

3agauM I NPAKTHYECKHUX 3aAHATHH

B xoze nmpakTHYeCcKUX 3aHITUI NPOUCXOIUT PELICHUE 3a/1a4, IPECTABICHHBIX B
cOOpHMKaX 3a]a4 sl MPAKTUYECKUX 3aHITHH U CAaMOCTOSITENIbHOM paboThl, KOTOPHIE
JOCTYIIHBI JIJI1 CKAUMBAHMSI B JIEKTPOHHOM BUJIE C caiiTa KaeApbl WIH U3 CUCTEMBI
nucTaniiionHoro ooyyenus PIPTVY:
1. I'pumnna B.B., 3enun A.A., Llunopkosa K.A. AnreOpa u Teopust yucen: METOI1-
yeckue ykazanus / Pszan. ['oc. Panurexn. yH-T. Psa3zanb, 2014. — 52 c.
2. Myp3zoB H.B. OcHoBHbIe anreOpanyeckue CTpYKTypbl. YdueOHoe nocodue. Psi3anb

PI'PTA, 1997.

3. Hemoxun, C.A. DinemeHThl GyHKIIMOHAIBHOTO aHanu3a: yue0. mocooue / C.A. He-
moxuH; PIPTY. - Psa3ans, 2018. — 84 c. - bubnuorp.: c. 83 (11 Ha3g.). - 84-00.

4. Hemoxun, C.A., CrocrokanoB, A.U., CrocrokanoBa, E.A. DiemMeHTbl QyHKIIHO-
HAJIBHOTO aHAIM3a: JIMHEWHbBIE ONepaTophl, YypaBHEHHs B 0aHAXOBBIX MPOCTPAHCTBAX:




yue0. mocooue / C.A. Hemoxun, A.W. Crocrokanos, E.A. Crocrokanosa; PI'PTVY. -
Ps3zanb, 2019. — 84 c. - bubnuorp.: ¢. 83 (12 nass.). - 84-00.

5. Hemoxun, C.A. DiieMeHTbI TUHEHHOMN anreOphl: JIMHEHHbIE POCTPAHCTBA, JIMHEH-
HBIE OMEPATOPhI, KBapaTUUHbIE (DOPMBI : METOJ. YKa3. U CIHUCOK 3aJaHUM O JMCII.
"Jluneiinas anreopa" / C. A. Hemtoxun ; PI'PTY. - Psazans, 2009. - 32c¢. - bubauorp.:
c.32 (6 HasB.). - 6/11.

6. HoBukos, A.M1. DnemeHThl GyHKIIMOHAIBHOTO aHamu3a : Yueb.mocobue / HoBu-
koB Amnaroymii UBanosud ; PI'PTA. - Pa3ans, 1995.

7. HoBukoB A.W, Hemtoxun C.A. OcHOBHBIC anredpandeckue CTpyKTyphl. UucieH-
HbIC METO/BI TUHEHHOU anreOpsl. Psa3ans, PIPTY, 2021.

BapuaHTbI KOHTPOJIBHBIX padoT
Tekymas nposepka 3HaHWM, YMEHMM M HABBIKOB IIPEAyCMATPUBAECT B TEUCHHE
Ka)XJIOTO CeMecTpa NEPHOJUUYECKUE ONPOCHI U BBIIIOJHEHUE KOHTPOJIbHBIX padOT Ha
NPaKTHYECKUX 3aHATUAX. THIOBBIE KOHTPOJIBbHBIE PAa0OTHI peaiu3yeTcsl B BUE TUIIO-
BbIX BAPUAHTOB KOHTPOJIBHBIX padOT MO OTJAEIbHBIM T€MaM, KOTOPbIE BBIMOIHSIIOTCS
CTyICHTaMU B ayIUTOpUAX. KOHTpOJIbHBIE ONIPOCHI IPOU3BOISATCS HA OCHOBAHHUH CO-
OTBETCTBYIOLIMX TUIIOBBIX BOIPOCOB IPOMEKYTOYHOU ATTECTALUU.

[Tpumepsl BApHaHTOB KOHTPOJIBHBIX paObOT MPHUBEACHBI HUXKE.

Cemectp 1. Di1eMeHTHI TEOPUU JIOTUKH, MHOKECTB U OTHOLIEHUIT
Bapuanr 1
1. [TocTpouth TabIuILy UCTUHHOCTH TUTst BBICKAa3bIBaHUS

S = (x1 VX, —> x_z) A(X, = x,), YOpOCTHTb JaHHOE BbICKasbiBaHHe. [IpOBEpHTH pe-
3yJIbTaT, IOCTPOUB TAOIMIly UCTUHHOCTH Ul YIIPOLIEHHOTO BBICKA3bIBAHMS.

2. JlaHbl IPOU3BOJIbHBIE JIEMEHTAPHBIE BBICKA3bIBAHUS X, X,, X;. [locTponTh Tab-
JULy UCTUHHOCTH JJI1 BBICKa3bIBaHWUA D = ((x2 — X, ) Y x3) A ;1 A (x3 — X, ) , YIIpO-
CTUTb, OLICHUTb €0 CTENEHb HCTUHHOCTH U IIPOBEPUTH PE3yNbTAT, IOCTPOUB TAOIH-

oy HCTUHHOCTHU AJIs1 YIIPOIICHHOI'O BBICKA3bIBAHUA D.

3. Yopoctuth MHOXeCTBO FE = (A N (B \ Z)) \(Z N (A \B )) , UCIIOJIb3YysI CBOMCTBa

(3akoHBI) onepanuii Hax MHOKecTBaMu (A, B,C < Q).

4. Kakumu cBoiictBamu (pedIeKCUBHOCTh, aHTUPE(DIEKCUBHOCTh, CHMMETPUYHOCTb,
TPaH3UTUBHOCTb, SKBUBAJIEHTHOCTh) 00JafaeT JaHHOE OMHApPHOE OTHOIICHHE O Ha
MHO)kecTBe X : X =N, xpy <> (2x+ y) - IenuTCA Ha 3.

5. Kakumu cBoiictBamu (pedyieKCUBHOCTh, CUMMETPUYHOCTb, TPAH3UTUBHOCTD, JK-
BHUBAJICHTHOCTh) O0JaJaeT NaHHOE€ OWHApPHOE OTHOIIEHWE L Ha MHOXecTBe X :
X ={1,2,3,4}, otHomenne O 3agano Ha MuOkecTse map: (1;2), (1; 3), (1; 4), (2; 1),
(2;3),(2:4), (3; 1), (35 2), (35 4),(4; 1),(4; 2),(4; 3), (15 1), (2; 2), (4 4).

6. buextuBHbIe cOOTBETCTBUs. PaBHOMOIIHBIE MHOXecCTBa. [locTpouB OMEKTHBHOE

COOTBETCTBUE MEXIy MHOKecTBamM X, Y, J0Ka3aTh PaBHOMOLIHOCTh JTUX MHO-
keers: X, =[-6, 0), Y,=[-1, +).




Cemectp 1. Teopust 1eJIJMMOCTH B KOJIbIIE LEJbIX YHCEJI.
Henubie 1poou. Teopus cpaBpHenunii. Bapuanr 1
3ananue 1. JIuHeWHbIE ypaBHEHHs B LIEJBIX YMCIAX C JBYMsI HEU3BECTHBIMU
(ImogaHTOBBI ypaBHEHUs). PemnTh ypaBHEHHE B LIENbIX YUCIIAX.

23x+50y =34
3aganue 2. HOJl, HOK uensix umcen. Haittu HOJl d = (a, b) n HOK nByx 1ie-

JBIX yucen a, b u Beipazuth HOJI uepes uucna a, b B BUjaC JIMHEHHONH KOMOMHAIIMH

d= (a, b) =ka+ k,b (pemnts ypaBHeHue d = k,a + k,b B LieNbIX 4HUCIAX).

1495, 1104
3ananue 3. KoHeunsle nienupie npodu. 3anucarh JUisl palimoOHaIbHONU APOOH CO-
OTBETCTBYIOIIYI0 €l KOHEUHYIO LIEMHYI0 Ipo0b. 3aMEHHUTHh PalMOHATBHYIO JPOObH
noaxoasien apoosto ¢ TounocTs A0 0,001.

a 1211

b 232
3ananue 4. Koneunsle 1enHsie apodu. HaiiTu panuoHanbHOE YUCIO0, KOTOPOE
oOpaiaercs B JaHHYIO LETHYIO APOOk.

a
—=13; 1,2,4,5
b[a)s)]

3ananue 5. beckoHneuHble 1ienHbIe Apoou. [IpeacTaBuTh YnUCI0 B BUE TIEPUOIU-
YECKOM IEeMHON ApoOHu. 3aMEHUTh COOTBETCTBYIOIIEH MOAXOASIICH JPOObI0 ¢ TOUHO-

cteio 10 0,001.
1443
2

3ananue 6. [lepuoauueckue nenHsie Apoou. Haiftu neficTBUTENLHOE YUCIIO, KO-
TOPOE UMEET JaHHOE MPEICTaBICHUE B BUJIE NEPUOANYECKOMN IIETHON TpOOH.

a=|21,(2,5)]

3ananue 7. 3ajaHO CpaBHEHHE IIEPBOM CTENEHHU.
1) Wcnonb3yss OCHOBHYIO TEOPEMY O Pa3peUIMMOCTH CPaBHEHHUs MEPBOW CTENEHH,
BBISICHUTB, UMEET JIM CPAaBHEHHE pellleHre. B ciyyae COBMECTHOCTH yKa3aTh KOJUYe-
CTBO PELIEHUN CPABHEHUS;
2) ecnu CpaBHEHUE UMEET pelleHre (PelIeHns ), TO HAUTH pellieHue CpaBHEHUS ITyTeM
CBEJICHMS €r0 K YPAaBHEHHUIO B LIEJIBIX YUCIAX.

25x=120 (mod 15)

3ananue 8. HaiiTu ocTtaTok OT feneHus uncia o =qa’ Ha uucio m (Choydaii B3a-

(94

j—

UMHOI{ IPOCTOTEI @,m , Teopema Ditnepa wi depma |a”") =1 (modm)
a=31"", m=19

3aganue 9. HaiiTn ocTaTOK OT AeNeHns 9ucia o =a’ Ha umucio m (coydail He-
B3aUMHOM MPOCTOTHI a,m , CBeICHUE K TeopeMe Disiepa uin depma).




a=22% m=220

3aganue 10. Halitn ocTaToK OT AEJICHUS YUCiIa Ha YUCIIO 71 .

a=12""+5" m=11
3aganue 11. 3amaHno cpaBHEHUE TIEPBOIl CTEIICHHU.

1) Ucnonb3yst OCHOBHYIO TEOpPEMY O Pa3peIIMMOCTH CPAaBHEHUS MEPBOM CTENEHU, J10-

Ka3aTh, YTO CPABHCHUE UMEET PEIICHUE. Y Ka3aTh KOJIUYECTBO PEIICHUN CPAaBHEHUS;

2) HaWTH pelIeHHs CpaBHEHHS criocoOoM Ditiepa;

3) HaliTH pelIeHHs CPAaBHEHMSI TIPM TTOMOIIM KOHEYHBIX IEITHBIX APOOEH.

22x=17 (mod 39)

3aganue 12. 3aaHO CpaBHEHUE TIEPBOIl CTETICHHU.
1) Mcnionib3yst OCHOBHYIO TEOPEMY O Pa3pelIMMOCTH CpaBHEHUS MEPBOM CTENIEHHU, J0-
Ka3aTh, YTO CPABHEHUE UMEET PEIICHUE. Y Ka3aTh KOJIUYECTBO PEIICHUIN CPAaBHEHUS;
2) HANTH pEIICHUS CPAaBHEHUS TTPU TOMOIIM KOHEYHBIX IETTHBIX JIPOOCH.
12x =54 (mod 21)

3aganue 13. PemuTh cucTeMy CpaBHEHUM:
1) mpu oMo KUTacKoi TeopeMbl 00 OCTaTKaX;
2) 6e3 UCIoIb30BaHUS KUTANCKON TeOpeMbl 00 OcTaTKax.

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




Cemecrp 2. JIuneiinbie npocTpancTBa. EBKINIOBBI IPOCTPAHCTBA.
JIuneiinbie oneparopsl. Bapuanr 1
3ananue 1 (JinHelHas 3aBUCUMOCTb CUCTEM BEKTOpPOB). MccaenoBaTe Ha IMHEHHYIO
3aBUCUMOCTb CUCTEMY BEKTOPOB. B cirydae TMHENHON 3aBUCHMOCTH BBIPA3UTH Ka-
KOI-HUOY1b BEKTOP UEPE3 OCTAIBHBIE BEKTOPBI CUCTEMBI:

3 4 2
a,=| -2, a,=| 0|, a,=|—4
1 -3 5

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

’ ' ’
B:(e,e) B:(elsez)
cy). Hanucate matpuily nepexosaa ot 6aszuca 1>72) x 6azucy , €C-
!

e =e —2e,,

!
e, =—¢ +e,.
JIM CBSI3b MEXKJy HUMHU UMEET BUJ

Hanmcats hopMyIIsl IpeoOpa3oBaHus KOOpAHHAT IpH Tiepexoze oT B x B, TTonk3y-

v - !
SCh MOJTYyYEHHBIMU (HOpMYyJIaMu, HANTH KOOPJUHATHI BEKTOPa B B,
3amanue 3 (mpouecc oproroHanusanuu I'pamma-IlImunara). Jlanel BEKTOpHI B MpO-

3
crpanctee R, TIpoBecTn mis 5THX BEKTOPOB MPOLECC OPTOrOHANM3ALMK I pamma-
[IImMuaTa (MOCTPOUTH OPTOHOPMHUPOBAHHBIN Oa3KC)

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

3ananue 4 (COOCTBEHHbIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPHI JINHEMHOIO ONIEPATopa).
Haiiti Bce coOcTBeHHbBIE 3HAUCHUS U JTHOO0N COOCTBEHHBIN BEKTOP JIMHEHHOTO OIe-
paTtopa, 3aJJaHHOT'0 MaTpUIIEl B HEKOTOPOM Oa3uce. BhIMOIHUTE TPOBEPKY.

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

3amanue 5 (cCOOCTBEHHBIC 3HAUCHHS M COOCTBEHHBIE BEKTOPHI JUHEHHOTO OIepaTopa).
Haiiti Bce coOCTBeHHBIC 3HAUCHHS M JTFO00H COOCTBEHHBI BEKTOP JIMHEHHOTO OIle-
paropa, 3aJJaHHOT'0 MaTPUIICH B HEKOTOPOM Oa3uce. BBIOIHUTE TPOBEPKY.

[0S
1 -4




Cemectp 3. OcHOBHBIE ajiredpanyecKkue CTpyKTyphl. Bapuanr 1
3aganue 1. Aare0psbl, OMHApHBIC onepaluu. BBISICHUTB, ONPENEIEHBI U HA
mHoxkectBax R, N, Q, 2Z,27Z.+1, R" Gunapnas onepauus e, 3aJaHHas IIPaBUIOM

aeb=a+b+1. [lpoBeputh omnepanuio Ha KOMMYTaTHBHOCTb, aCCOLUATHUBHOCTb.
Haiitn HENTpanbHbIM, CAMMETPUYHBIN DJIEMEHTHI.

3aganme 2 (rpynmnbl). BeisicHUTS, siBIsieTcs n anredpa G= <G, . ’> C BBE/ICH-

HBIMH OWHApHOW omepanuel yMHOXEHHs () W YHApHOUM omepalueil mepexona K

CUMMETPUIHOMY 3JIEMEHTY Ha MHOXeCTBe G, TPYTIIION.
G=R,aeb=ab—-a—-b+2

3apanue 3 (moJjst). Paccmorpum anredpy P= <R,®, - 0O, 1 K>, I'JIc OCHOBHBIM

MHO>XCCTBOM SABJIICTCA MHOKCCTBO R, 6I/IHapHBIC orcpanunun @, © OIIPCACIIAIOTCA

1o mpaBuiiaM (+,- €cTb OObIYHBIE apu(PMETHUECKUE ONEPALIUN CIIOKEHUS U YMHOXKE-
HUS JCHCTBUTENBHBIX YHCEN):

a®b=a+b+1,a®Ob=a-b+a+b.

Jlokazatb, uyTo anrebpa P sBIseTCS MOJIEM.
3ananme 4 (MeToa MaTeMaTH4yeckoil MHAYKIMHU). [Tonb3ysace MeTo0M MaTe-
Matuueckoil uaaykuun (MMMU), noka3zath paBEHCTBO WU YTBEPKIACHUE.
1 1 1 n

13 35 7 (2n-1)(2n+1) 2041




Bapuantsl PI'P (TunoBbIX pac4éToB, MHAUBUAYAJIbHBIX JTOMANIHUX 3aJaHUI)

B npouecce u3ydeHns: KaxKaol TEMbI CTYJIEHTHI 00s3aHbl CAMOCTOSATEIBHO BbI-
NOJIHUTh TUIOBBIE PAcUEThl (MJIM MHAUBUIYAJbHbBIE TOMAIIHUE 3aJaHusl) 10 OTIEb-
HBIM TEMaM.

Turnosele pacu€rsl peanu3yeTcs B BUAE TUIIOBBIX BAPUAHTOB PAaCUETHBIX 3a/a-
HUU 1O OTAEJIbHBIM TEMaM, KOTOPBIE BBIIIOJIHSIOTCS CTYAEHTAMH CaAMOCTOSITENIEHO BO
BHEAYIUTOPHOE BpeMsi. KOHTpOJIbHBIE ONMPOCHI P 3aIIATE TUIOBOTIO pacyéra IMpo-
U3BOJATCS HA OCHOBAaHWHU COOTBETCTBYIOIIMX THUIOBBIX BOIPOCOB IPOMEXYTOYHOMN
aTTECTalluH.

1 cemecTp

TP 1 «OnemMeHTbl TEOpHUH JIOTUKH, MHOKECTB, OTHOILLICHHID.

TP 2 «Teopus 1eIMMOCTH BO MHOKECTBE 11EJIbIX YUcesl. Teopus LEmHbIX Ipo-

oeii. Teopus cpaBHEeHUH, ee apuPMETUUECKUE TPUITIOKEHUS.

TP 3 «Cuctemsl IMHEHHBIX alreOpandeckux ypaBHeHUH. UnCIeHHbIE METOIbI

JMHEHHOHN anreOph».

2 cemecTp

TP 1 «JIuHelHbIE U €BKIIUI0BBIE TPOCTPAHCTBAY.

TP 2 «JInHelHbIe OnepaTopsl B KOHEYHOMEPHBIX NpocTpaHcTBax. KBagpaTny-

HbIE (DOPMBI».

TP 3 «KBaapartuunsie PopMBbI, €€ IPUITOKEHUSD.

3 cemecTp

TP 1 «OcHoBHBIE anredpandecKkue CTPYKTYPhI: TPYIIIIBI.

TP 2 «OcHoBHBIE anrebpanyecKkue CTPYKTYPhI: KOJIbIIay.

TP 3 «OcHoBHBIE anredpanyecKue CTPYKTYPhI. TOJS.

4 cemecTp

TP 1 «9nemeHThl (YHKIIMOHATBHOTO aHaln3a. MeTpuieckue mpoCcTpaHCTBa.

JInHeliHbIe HOPMUPOBAHHBIE TPOCTPAHCTBAY.

TP 2 «DnemeHTsl pyHKIMOHAIBHOIO aHanu3a. [IpocTpancTBa co CKaIspHBIM

IIPOU3BENCHUEM.

TP 3 «Teopus TMHEHHBIX ONEPATOPOB B OECKOHEUHOMEPHBIX MPOCTPAHCTBAX).

Bce 3amanus TUIOBBIX pacyeTOB MPEICTABIICHBI B 3JICKTPOHHOM BUC M IOCTYTI-
HBI JIUIS CKAYUBaHUS ¢ Kadeaphl BBICIICH MaTEMAaTHKH IO aJIPECy:
URL: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193




OueHoyHble cpeacTBA MPOMEKYTOYHOM aTTeCTALMU

@DOoH/| OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTecTalluy, IPOBOAUMOM B popme
AK3aMEHa WJIM TECTA, BKIKOYAET TUIIOBBIE TEOPETUYECKUE BOIIPOCHI; JOMOJHUTEIbHbBIE
BOITPOCHI; TUIIOBBIE MPAKTUYECKUE 3anaud. OLEHOYHBIE CPEICTBA NIPUBEICHBI HUXKE
IUI KaXKJIOTO U3 ceMecTpoB 00yueHus. Paspemaercs u nHas popmMyaupoBKa BOIpoca
WIN npuMepa, 0€3 U3MEHEHUs €ro CMbICIA WIN COAEpkKaHUs, HanpuMmep, ApoOseHue,
U3MEHEHUE YCIOBUI WIH HHOE.

[Ipumepsl TUIIOBBIX BOIIPOCOB, COOTBETCTBYIOIIUX IPOABUHYTOMY U 3TaJOHHO-
MY YPOBHSIM C()OPMHUPOBAHHOCTH KOMIIETEHIIUH (OLEHKU OTIMYHO WX XOPOIIO)

Cemectp 1

Moayas 1. BBegeHue B JUCHUIJINHY
. Boicka3biBanus, onepanuu HaJ HUMU. TabIuIlbl ICTHHHOCTH.
. 3aKOHBI TEOPUH JIOTUKH (TABTOJIOTUN).
. [lonarue muoxectBa. Onepanuu HaJ MHOKeCcTBaMu. J(narpammel Ditnepa-Benna.
. CBolicTBa ornepannii HaJi MHOKECTBAMH.
. 3aKOHBI Ae-MopraHa 11 MHOYKECTB.
. [Tonatue 6uHapHOTO OTHOMICHUS. KOMIO3UIIMS IBYX OTHOIICHUH.
. [lonsTre uHBEpPCUH, €€ CBOMCTBA.
. [Nonsitue dynkuun. Komnosunus GpyHKIUHA.
. [lonsitue nHbEKTUBHON (PyHKIMH. OCHOBHBIE TEOPEMBI.
10. Bunsl OuHapHbIX oTHOIIEHUH (ped, antuped, cumMM, TpaHs).
11. OTHOUIEHNE SKBUBAIECHTHOCTH. [[pMephl OTHOIIEHNA SKBUBAJICHTHOCTH.

O 00 1N DN B~ WIN—

Monayib 2. Teopusi 1eJJMMOCTH B KOJIbIIE LeJIbIX Yuce/. Teopusi uenHbIx Apoodei
1. PaznoxkeHue 1enbIX 4HhCeNl Ha NpOoCThle MHOXUTENU. CBOWMCTBA AEIUMOCTH MPO-
CTBIX YHCET.

2. OCHOBHBIE TEOPEMBI O PA3JIOKEHUN YKCEII HAa TPOCTHIE MHOKUTEIH.

3. HOK u HO/] uensix uncen, ux ceocra. Coiictea HOJ[ u HOK.

4. Anroputm EBkmmpa Haxoxaenuss HOJl nByx menbix uucen. OOGOOIIEHHBIN aaro-
putM EBkimnja.

5. Pemenue NMHEMHBIX YpaBHEHHUH B 1ENbIX yuciax (auodaHToBsl ypaBHeHHs ). Oc-
HOBHAsI TEOpEMa O Pa3peimMOCTH THO0()aHTOBA ypaBHEHUS (JJ0KA3aTEIBCTBO).

6. MatpuuHbIii METOJ] pelieHus Tuo(paHTOBa ypaBHEHUSI.

7. Teopema [lupuxie o NpUOIMKEHUM IEUCTBUTEIBHOIO YHUCJIA PAMOHAIBHBIMHU.
Koneunsle nienHbie 1poou.

8. CBoiicTBa KOHEYHBIX LIEMTHBIX JPOOCH.

9. llennas npoOb neiicTBUTENbHOrO uncia. [lepuoauyeckue nenHepie Apoou.

9. KBagpatuuHble UppallMOHATBLHOCTU U IenHble ApoOu. [lepuoguyeckue u 4UCTO
nepuoandecKue 1enHbie Apodu. Teopema Ditnepa-Jlarpanxka o KBaapaTUIHON Uppa-
AOHAIBHOCTH.



MogayJsb 3. Teopusi cpaBHeHMi U ee apu(pMeTHYECKHE TPHJIOKEHUS
1. CpaBHEHUS U UX OCHOBHBIE CBOWCTBA.
2. Knaccel BerueToB. OcHoBHas nemma. Oynkuus Jisiepa. KosibIlo Ki1accoB BHIYETOB
10 MOAYJIIO.
3. IlonHas u npuBeIEHHAs CUCTEMBI BBIYETOB 0 JAHHOMY MOJyt0. Teopema Die-
pa u manas reopema depma (TEoOpeMbl C 10KA3aTEIHCTBOM).
4. CpaBHeHUs NIEPBOM CTEIEHU, OCHOBHBIE ONPEACIICHUS, OCHOBHAs TEOpEMa O pas3-
PEIIMMOCTH CPAaBHEHMUSI IEPBOM CTENEHU C OJTHON HEM3BECTHOM (C 10KA3aTEIBCTBOM).
5. Kuraiickas TeopemMa 06 ocTaTkax, €€ MPUMEHEHHUE K PEIICHUIO CUCTEM CPAaBHEHUIA.
6. [lonuHOMUanbHBIE CpaBHEHHUS 1O MpocToMy Moxayito. Teopema 1 (Jlarpanxka, mo-
Ka3atb). Teopema 2.
7. [lonuHOMUaNBHBIE CPABHEHUS 110 TPOCTOMY MOAYIII0. Teopema 3 (moka3aTs).
8. IlosimHOMUANbHBIE CPAaBHEHMS IO COCTaBHOMY Monyiro. OcHOBHas Teopema (ee
dbopmynupoBka). [Ipumep pemeHns cpaBHEHUS.

Moaysb 4. Cucrembl JJUHEHHBIX anredopanyeckux ypasHenui (CJIAY) u
YHCJIeHHbIE METO/IbI JIUHEHHON aJaredpnl

1. 3anuce u pemenne CJIIAY B MaTpU4HOM BUJE.
2. Meton ucknrouenus nepemeHHbix ['aycca mist pemenns CJIAY: teopema Kpone-
kepa-Kanemnm.
3. Meton I'aycca. YcnoBust HecoBmecTHOocTH CJIAY. YcnoBre eqMHCTBEHHOCTH pe-
menust CJIAY.
4. Meton I'aycca gis pemienust CJIAY. YcioBue cyiiecTBOBaHUsI O€CKOHEYHOTO
MHOxecTBa pemennit CJIAY (Haxoxaenue oomiero pemenust CJIAY).
5. OnHOpoAHbBIE CUCTEMBI JIMHEWHBIX anreOpanyeckux ypasHeHuil (OCJIAY), cBoii-
ctBa peuenuil. [lonstue pynaamentansHoit cuctemsl pemenuid (PCP) OCJIAY.
6. Yactasie meToanl pemenus CJIAY. Meron kBaapatasix kopHei (s CJIAY cum-
METPUYHON OCHOBHOM MaTpHIIeH),
7. Yactabie meToasl pemenus CJIAY. Meroa nporoHku (Jij1st TpeXAuaroHajabHOU
CJIAY).
8. IloHATHS BBIYMCIUTENBHON YCTOMYHMBOCTH M HEYCTOMYMBOCTH METOAOB IPHU pe-
mennn CJIAY na 9BM. [lonsatus xoporeit u miuoxoi odycnosiennoctu CJIAY.
9. Meroasl U TpUMEpHl OLIEHUBAHUSI BBIUUCIUTEIBHOU CJOKHOCTH aJTOPUTMOB.
[TpoGsiemsbl, Bo3HUKAIOLIME TPU peleHnu nepeonpeneneHubix CJIAY u cnocoOsl ux
pelieHus.
10. Meton LU-pa3noxenus mis pemenus CJIAY.

Cemectp 2

Moayiu 5, 6. JInHeiliHble U eBKJIHA0BbIC IPOCTPAHCTBA
1. [ToHsiTHE TUHEINHOTO MPOCTPAHCTBA (AKCUOMBI), €0 IPOCTEHIIINE CBOICTBA.
2. ITpumepsbl IMHEHHBIX POCTPAHCTB.
3. JIuHelHasg 3aBUCUMOCTh U HE3aBUCUMOCTb CUCTEMbI BEKTOPOB B JIMHEHHOM IIpO-
CTpaHCTBE (OCHOBHBIE TEOPEMBI).
4. ba3uc 1 pa3MepHOCTh KOHEYHOMEPHOTO JIMHEWHOTO npocTpancTBa. [Ipumeps Oa-
3UCOB B JIMHEWHBIX IIPOCTPAHCTBAX.



5. Ilepexon ot 6a3zuca k 6a3ucy, cBoiicTBa MaTpuIlbl nepexona. ®opmysl mpeodpa-
30BaHUs KOOPJMHAT MPU Mepexo/ie oT Oa3uca K 0a3ucy.
6. [loanpocTpaHcTBa JIMHEWHOTO MpocTpaHcTBa. JInHeitHas o0onoUkKa.

JIBa crioco0a onucaHusl MOAMPOCTPAHCTBA B TpocTpaHcTBe R”.

7. Cymma 1 niepeceueHue noanpoctpaHcTs. [loctpoenue 6a3ucoB B CcymMMe U niepece-
YEHUH TMOIITPOCTPAHCTB.

8. IloHsATHE €BKINA0BOTO JIMHEHHOTO pocTpancTBa. HepaBencTeo Komm-
bynskoBsckoro.

9. IlpuMepsl €BKIMOBBIX IPOCTPAHCTB.

10. JInneitHble HOPMUPOBAHHBIE TPOCTPAHCTBRA.

11. OpToroHanbHble 1 OPTOHOPMHUPOBAHHBIE OA3UCHI, UX CBOMCTBA.

12. IIponecc oproronanmuszanuu I pama-IlImuara.

13. OproroHajibHOE TOMOJIHEHHE K MOANPOCTPAHCTBY. 3a/1a4a O NePIEHANKYJIISIPE.

MoayJb 7. Teopusi TUHEHHBIX OIIEPATOPOB
B KOHEYHOMEPHBIX NPOCTPAHCTBAX

1. ITonsiTMe NTUHEHHOTO OmepaTopa, ero mpocreriue cpoiicTBa. Teopema 00 OJHO-
3HAYHOM 3aJIaHUU JIMHEMHOTO OIlepaTopa.
2. Slnpo u oOpa3 nuHeitHOrO omepaTtopa. Teopema 0 pa3MepHOCTAX sAapa U oOpaza
JMHENHOTO OllepaTopa.
3. Matpuiia nTuHelHOro oneparopa. Marpuiisl IMHEHHOTO ONiepaTopa B pa3HbIX Oa-
3HCaX.
4. CoOCcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUEHHUS TMHEHHOT O OnepaTopa, OCHOB-
HbIE MOHATHSL.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEWHOT'O ONEPATOpA.
6. [IprBeneHrEe MaTPHULIBI JIMHEHHOTO OIEpaTopa K IMaroHaIbHOMY BHLY.
7. Conpsi’KEHHBII JIMHEWHBIN ONepaTop, €ro NpocTeuilre CBONCTBA.
8. CamoconpsikeHHbIN TUHENHBIN onepaTop. CBONMCTBAa COOCTBEHHBIX 3HAUECHUN U
COOCTBEHHBIX BEKTOPOB CAMOCOMPSIKEHHOTO OIlepaTopa.
9. OpTOroHaJIbHBIE MATPHUIIBL, X CBOWCTBA.
10. OpToroHasibHbIE ONIEPATOPHI, UX CBOMCTRBA.
11. Meroab! HaX0X€HUSI COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB OIEpa-
Topa (Matpuilbl). CHHTYJISIpHOE Pa3I0XKEHUE MATPHIL.

Moayas 8. KBaapaTuunbie popmbl
1. KBagparuunsie popmbl (KD), ocHOBHBIEC TTOHSTHS, BUJIBI 3AITHCH.
2. N3menenne KO npu nuneitHbIx npeOpa3zoBanusx. Kanonnueckuii Bug KO.
3. [IpuBenenne K® k kaHOHU4YEeCKOMY BUAY MeToI0M Jlarpanxa (BblI€IEHUEM I10JI-
HBIX KBaJpaToOB).
4. OproroHanbHbie peoOpazoBanus. [Ipusenenue K@ k kaHOHMYECKOMY By METO-
JIOM OPTOTOHAJIBHBIX MTPE0OPA30BAHUIA.
5. Hopmansheiil Bug K®. Curnarypa KO.
6. 3axoH unepunu KO.
7. 3nakoornpeaenaeHHble U 3HaKonepeMeHHble K@. OCHOBHBIE TEOPEMBI.
8. Kpurepuit CunbBectpa, cieactue u3 Hero. Kpurepuu 3nakonoctosincta KO.



9. [Ipumenenue K® k nccnenoBanuio (PyHKIMI MHOTUX IEPEMEHHBIX Ha 3KCTPEMYM.

Cemectp 3

Mopaysau 9, 10. OcHoBHBIE ajiredpandecKkue CTPYKTYpPbl
1. Bunapueble oniepaiuu, ux Bubl. [Ipumepsl OMHAPHBIX oneparuii.
2. HelTpanbHbIH, pETYJISIPHBINA, CAMMETPUYHBIN 3JIEMEHTHI. OCHOBHBIEC TEOPEMBI.
3. [Tonsitue anre6psl. OgHoTUINIHBIE aNreOpsbl. Panr anredpel. OnpeneneHue romo-
Mopdu3zma anreop.
4. Tlonsarue nzomopdusma apyx anreop. OCHOBHBIE TEOPEMBI.
5. [lonsitue rpynmnel. AGenesa rpynna. [Ipumepsr rpymm.
6. CoiictBa rpymm. ['omoMoppu3mMbl Tpym.
7. Ilpumep romomopdu3Ma rpyril.
8. ITonsaTue xonbLa (akcuoMsl Koiba). KommyrarusHoe konbo. [lpusectu mpumep
KOJIbLIA.
9. CBoiicTBa KoJIEL.
10. 'omomopdusm kosnet. [lpuBectu npumep romomopdusma Kosell.
11. [Toustue nosns (akcuomsel noJist). [Ipumepsl mosneil.
11. Konbiio MHOTOWIeHOB. OCHOBHAS Te€OpeMa ajlreopshl.
12. HenmpuBoauMble MHOXKHUTENX (MHOTOWIEHB) Hall nosieM. Teopema besy. Pazno-
YKEHHE MHOTOWICHA Ha HEMTPUBOIUMbBIE MHOKUTEIIH.
13. Ilone parmoHanbHBIX aApoOeit. Briienenue 1enoi yacTu.
14. Ilpocretimue apoou. Teopema o pa3noKEeHUN MPABUIHLHON pallMOHAIBHON JpOOHU
B CyMMY MPOCTEHIINX APOOECH.

Cemectp 4
Moayasb 11. MeTpu4yeckne NpoCcTPaHCTBA
1. IToHsITHE METPUYECKOTO MPOCTPAHCTBA (OIPEIEICHHUE, AaKCHOMBI, IPUMEPBI METPH-
YEeCKUX ITPOCTPAHCTB).
2. OCHOBHBIE TTOHATHS, CBA3aHHBIE C METPUKOM.

3. AHanu3 CXOJUMOCTH B KOHKPETHBIX POCTPAHCTBAX ((R’;, P, ) , (C [a,b] s Puax ) ,

(L £,): (s £,). (Clasb). p1)),

4. IlonHbple METpUUYECKHE MTPOCTpaHcTBa. banaxoBbl npocTpancTBa. yHaameHTab-
HBIE TTOCIEA0BATEIBLHOCTH 3M1eMeHTOB. [Iprumepsl OanaxoBbIX mpocTpancTs. [Ipumep

HEIOJIHOTO MTPOCTPAHCTBA (Zz [—1, 1]).

5. ITpuHLHMI CKUMAOIIMX 0TOOpaxkeHui (Teopema banaxa, 10Ka3aTenbCTBO).

6. O00O0I1IEHHBIN TPUHIIUI CKUMAIOIIUX 0TOOpaXKEHUH, €ro NpUMEHEHHUE K JoKa3a-
TENbCTBY CYILIECTBOBAHUS MHTETPaJIbHOrO ypaBHEeHUs BobTeppa.

7. PerieHne cUCTEM JIMHEHHBIX aJireOpandyecKuX YpaBHEHUN METOJOM MPOCTHIX UTepa-
1005178

8. JInHelHble nHTErpanbHble ypaBHeHUs Opearonapma 2-ro poaa, J0Ka3aTrelbCTBO Cy-
IIECTBOBAHUS PELIEHUS IPY NOMOIIM IPUHIIUIA CKUMAIOIINX OTOOPAKEHUH.



MoayJsb 12. J/IuHeiiHble HOPMUPOBAHHBbIE MPOCTPAHCTBA
1. Onpenenenre MMHEMHOIO HOPMUPOBAHHOT'O MPOCTPAHCTBA, €r0 CBOIMCTBA.
2. banaxoBbI IPOCTPAHCTBA.

3. [IpumMepsl HOPMUPOBAHHBIX IPOCTPAHCTB (R", lg"), m, C [a,b]), MOHATHE CXOAUMO-
CTH B CPEJTHEM.
4. JIuneliHple HOPMUPOBAaHHbIE TPOCTPAHCTBA V[a, b], c” [a, b] , HOPMBI B HUX.

5. IloanpocTpaHcTBa TUHEHHOTO HOPMUPOBAHHOTO MIPOCTPAHCTBA, MPUOIMKEHHE HJIe-
MEHTaMH NOANPOCTpaHCTBa. [IoHsATHE paccTOSHUA OT dJIEMEHTA J0 MOANPOCTPAHCTBA.

Moayasb 13. IIpocTpaHcTBa €O CKANSIPHBIM NPOU3BEACHUEM
1. IlonsTHE TpOCTpaHCTBA CO CKAISAPHBIM Npou3BeAeHUEM. (CBOWMCTBA CKaJSPHOTO
IIPOU3BEACHUSI.
2. IlonsTHE IPOCTpPAHCTBA CO CKAIIPHBIM ITpon3BeacHueM. Hepasenctso Komm-
ByHSKOBCKOIO B IPOCTPAHCTBE CO CKAIIPHBIM IIPOU3BEICHUEM.

3. TIpuMepbl IPOCTPAHCTB cO CKAISIpHBIM ripoussenennem: R", 1 | L, [a,b] W, [a,b] :

4. OpToroHanabHble 1 OPTOHOPMUPOBAHHBIE CUCTEMBI 3JIEMEHTOB. OCHOBHBIE CBOMCT-
Ba.

5. Ilpouecc I'pamma-11ImMuara opTOroHaIM3ai CUCTEMBI 3JIEMEHTOB B IPOCTPAHCTBE
CO CKAJISIPHBIM IIPOU3BEICHUEM.

6. 'mibGepToBbl mpocTpancTBa. [IpuMepsl rHIBLOEPTOBBIX MPOCTPAHCTB.

7 PaccTosiHHE OT 3JIEMEHTA /10 TIOJIPOCTPAHCTBA B THIILOEPTOBOM IIPOCTPAHCTBE.
OpTOoroHaJIbHOE TONOJHEHHUE TOANIPOCTPAHCTBA.

8. Panpl dypwe B runibOepToBOM IpocTpaHcTBe. HepaBeHncTBo becceis.

9. IlonHble OpTOrOHAIBHBIE CUCTEMBI. [IpuMepsl.

Moayasb 14. O0mas Teopust JIMUHEHHBIX OIIEPATOPOB

(B 0eCKOHEYHOMEPHBIX IPOCTPAHCTBAX)
1. OGuiee onpexaenenue oneparopa. [Ipenen u HenmpepbIBHOCTH ONepaTopa B HOPMHU-
pOBaHHOM NpocTpaHcTBe. OnpeaeneHue JINHEWHOTO Oneparopa.
2. Omnpepenenne TUHEHHOTO oreparopa. Teopema 0 JIMHEHHOM MHOTO0Opa3uu MHO-
’K€CTBA 3HAYCHUH JINHEWHOTO ONeparopa.
3. HenpepbiBHBIE M OrpaHUYEHHBIE JIMHENHBIE ONEPATOPBI, SIKBUBAJIECHTHOCTD ATUX
MOHSATUN JIJIs1 TUHEUHOTO oreparopa (OCHOBHAsi TEOpEMa).
4. IlpuMepsl TUHEHHBIX ONEPATOPOB B KOHEYHOMEPHBIX MPOCTPAHCTBAX.
5. MHTerpanbHplil onepaTop B MPOCTPAHCTBAX (DYHKIIMM.
6. [IpocTpaHCTBO JTUHENHHBIX onepaTopoB. HopmMupoBaHHOE MTPOCTPAHCTBO L(X Y )
JMHENHBIX onepaTopoB. HopMa nmuHENHOrO oneparopa.
7. OGpartHsle IuHeiiHbIe onepaTopsl. MHuOXecTBO N(A4) Hyleit onepatopa, ero
cBoiicTBa. Teopema banaxa.

8. IIpumepnbl 0OpaTHBIX OMEPATOPOB.
9. Knaccuduxkanus u cBONCTBa MHTErpalibHBIX ypaBHEeHUN BonbTepa u @pearonbma



BapI/IaHTbl TECTOBBIX 3aI[aHI/II7[ B JUCTAHIINOHHbIX yqeﬁnblx Kypcax

Texymuii KOHTPOJIb 3HAHUH CTYJICHTOB B MOXKET IMPOBOJIUTCS B BUAC KOMITBIO-
TEPHOT'O TECTUPOBAHUS IO PA3IMYHBIM MOJIYJISIM (TeMaM) ITPOTrPaMMBl.

KoMITbroTepHBIE TECTHI MPEACTABICHBI B TUCTAHIIMOHHBIX YUeOHBIX KypcaxX Ha
0a3e cuctemsl yrpasieHus: ooyuennem Moodle: http://cdo.rsreu.ru/

JlocTyn K KypcaM MpeIoCTaBISIETCS 110 TTapOoJII0 U3 BHYTPeHHEH HH(POpMAIIHOH-

HOW CHUCTEMbI OpraHU3aIMH U U3 I00aTbHON ceTH VHTepHeT.

BuyTpu kaxxaoi yueOHOU TeMbl c(HhOPMUPOBAH OOIIMPHBIN OaHK pa3HOOOPA3HBIX
BOIIPOCOB, KOTOPbIE€ pa3OUTHI Ha kKaTeropuu. Kaxxnas kateropust COAEpKUT OJHOTHII-
HbIE 3a/1a4d, O0bEAMHEHHbIE OJIHUM y4e€OHBIM BompocoM. TecT gopMupyercst Ha oc-
HOBE BbIOOpA CIIy4aiiHOr0 BOIpOCa U3 KaXK0 YKa3aHHOM KaTeropuu.

TecTsl /151 NPOBEPKH OCTATOYHBIX 3HAHUI
[Ipu mpoBepke OCTATOYHBIX 3HAHUN CTYAEHTaM pPa3pEIIacTCs UCIOIb30BaTh
KOHCIIEKTHI JIEKIIUA U CIPABOYHYIO JIUTEPATYPY.

Koa n HaumeHoBaHHe Koa n HamMeHOBaHMe HHAMKATOPA

KOMIIETCHIIN U JOCTHKCHHUA KOMIICTCHIINU

OIIK-1: croco0eH KOHCYJIbTUPOBATh u|OIIK-1.1: npumenser ¢yHIaMEHTAIbHBIC
UCIIONIb30BaTh  (hyHJAAMEHTaNbHBIE 3HAHWS B|3HAHUS B 00JacTH MaTEMaTHYECKUX HAyK B
obnactu MaTeMaTHYECKOTrO aHaJIn3a, | PO EeCCUOHATBHON AESITETFHOCTH
KOMIUIEKCHOTO ¥ (YHKIIMOHAJIBHOTO aHAJM3a,
anreopsl, T€OMETPHH, nuddepeHnmantbHON
TE€OMETPUH U TOIOJOTUH, JU(PepeHIIHATBHBIX
YpaBHEHUH, JTUCKPETHOMN MaTeMaTUKH u
MaTeMaTU4ECKOU JIOTUKH, TEOPUHM BEPOSTHOCTEM,
MaTeMAaTH4E€CKOM CTAaTUCTHUKA H  CIyYalHBIX
IIPOLIECCOB, YUCIIEHHBIX METOJIOB, TEOPETUYECKON
MEXaHHUKH B MPOGeCCHOHATBHON AESITETbHOCTU

@) munoevle mecmoavle 60NPOCHl 3aKPbIMO20 MUnA:

1. /Tano BeICKa3bBanue D =X, V x, —> x_2 YeMy paBHO JIOTHYECKOE 3HAYEHHE
3TOrO BBICKA3BIBAHUS IIPU 3HAYECHUAX X; =1, x, =07

a)l, 0) 0.

2. 3amaHpl MHOXecCTBa (2= {1; 2; 3; 4; 5} , A= {1; 3; 5}, B= {2; 5} , C= {1; 3} .
Haiiti muoxectBo D=(ANB)UC.

a) D=0, 6)D:{1; 3; 5}, B)D:{l;2;3; 5}.
3. Haittu HOJl d = (a, b) nByX Hensix uncen a =420, b =270.
a) 60; 0) 10; B) 30.

4. Jlano nuHeiHoe AMO(AHTOBO ypaBHEHUE (ypaBHEHHE B LEJBbIX 4YHCIaX)
4x+8y=11. Halitu ero pemenue.

a) x=2+t, y=—t (teZ)

6) YPaBHCHUC HEC UMCCT peHIeHI/Iﬁ BO MHO>KCCTBC LCJIBIX YHUCCII,



B) x=2—-t, y=—t (t€Z).

5. Petuth cpaBHeHue 7x = 8(m0d9) :

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

6. Kakoe u3 yTBepk/IeHII1 He BBINOJHACTCH 1JIsl JIEMEHTOB X, ), Z JTUHEUHOTO
npocTpaHcTBa V :

a) xX+y=y+x;

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

B) /Ui TI000TO BEKTOpa X € V' CyIIecTBYeT €IUHCTBEHHBIN MPOTHUBOIIOIOKHBIN
BEKTOp —x € V' TakoM, 4To X + (—x) =0,

T) CYIIECTBYET BeKTOp € € V' Takoil, uTo AJis Jr0060r0 BekTopa x eV : x+60=46.

7. Matpuua T nepexoga ot Gasuca B=(e,e,) k Gasucy B’ :(el', ez') uMeeT

1 -1 o
Bun I = ( 1) CBsi3b MEXKy 3TUMU 0a3rcaMu OMUCHIBAETCSI CUCTEMOM:

!

! 4 !
e =e +2e,, e =e +2e,,

) 5) e =6 —e,, 5) i e=e —e,,
e,=—¢ +e,. e, =2e +e,. e, =—e +e,. e,=2e +e,.
8. B mummeiinomM mpocTpancTBe R’ BEKTOP-CTONONOB 3agaHBI IBa BEKTOpA
-1 -3
a,=| 2 |, a,=| 0 |- Torna eBKIHI0BEI HOPMBI Ha_l ) ZH 3TUX BEKTOPOB PABHBI COOT-
) 4
BETCTBEHHO
D fa] =3 Ja=5. 0 fa]=2. fa]=4.
B fal=t fe=3. Dal=9. fa]=25.

-5 3
9. CobcTBEHHBIE 3HAYCHUS] MATPHIIBI A :[ 5 OJ JIMHEWHOTO oIleparopa:

a) 4,=6,4,=-1; 0) 4, =-6,4,=-1;
B) 4, =6,4,=1; r) A4 =-6,4=1.
10. Marpuna xkBaapatnaHoi Gopmsl £ (xl,xz) =2x] —6X,X, +9X; UMeeT BuJL
2 -6 2 3
a) A= ; 0) A= ;
-6 9 -39
2 3 1 -3
B) A= ; r) A= :
39 -3 3
Ne 1 2 3 4 5 6 7 8 9 10

OTBET a 0 B 0 a r B a r 0




6) munoebsle mecmoeble 60npoOCsl OMKpPbIMoO20 muna:

1. JTano BeICKa3biBaHue D = x, v X, —> X, . UeMy paBHO JIOTMYECKOE 3HAYCHUE
3TOrO BBICKA3bIBAHUA IIPH 3HaYeHUAX X; =0, x, =17

2. 3amaHbl MHOKECTBA Q:{l; 2; 3; 4; 5}, A:{l; 3; 5}, B={2; 4}, C:{l; 5}.
Hatitn MHOXecTBO E = A\(B N C).

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

4. Jlano nuneitHoe aMOGAaHTOBO ypaBHEHHE (YpaBHEHHE B IIEJIbIX YHCIIAX)
2x+3y =_8. HaiiTu ero o01iee pemieHue.

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

6. lccienoBars Ha JIMHEWHYIO 3aBUCUMOCTb CUCTEMY BEKTOpPOB. B ciyuae nu-
HEHHOM 3aBHUCUMOCTH BBIPA3UTh KaKOW-HUOYAb BEKTOP Y€pe3 OCTAIbHBIE BEKTOPHI

CUCTEMBI:
— (2) — (3) — (7
al=_1,a2=2,a3:0.

— (3) — [1
7. JlaHbl BEKTOPHI 4, :E 4}, a, :[J B npoctpadHcTBe R”. 3anmcath cooTBer-

CTBYIOLIME UM HOPMHUPOBAHHBIE BEKTOpA €, €, (HOpMa - €BKIMJ0BA).
. . -3 4
8. Haiitu cymMy COOCTBEHHBIX 3HAUEHUN MaTpullbl A4 = 0 HEKOTOPOTO

JIMHEMHOTO OIepaTopa.
9. Bbluuciuth  ompenenuTeNlb  MaTpUIlbl  KBaJpaTUYHOHM  (OpMBI

F(xl,xz) =x; —4x,x, +5x; .
10. Mccnenosars kBaaparnanyio Gopmy L(x,, x,)=x; —6x,x, +10x; Ha 3HaKo-

OMPEEIEHHOCTb, MONIb3YACh KpuTepueM CHilbBeCTpa.

Ne 1 2 3 4 5
0TBeT 1 {1; 3: 5} 20 x=1-3t, xz4(mod5),
y=2+2t (Z € Z) !
x=4+5¢
Ne 6 7 8 9 10
OTBeT Cucrema _ 3/5 -1 1 dopma MoJ0KHU-
JIMHENHO 3aBHU- e = 4/5 ) TEJIbHO-
_ onva, onpeseneHa
a,=2a,+a, — (1/42
e, =
2
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