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OneHouHble MaTepuaibl — 3TO COBOKYMHOCTh y4E€OHO-METOAMYECKUX MaTepHa-
J0B (KOHTPOJIBHBIX 33JlaHUi, onucanuii (opM U NpoUeAyp, OLIEHUBAEMBIX PECYPCOB
B JIMCTAHIIMOHHBIX y4EOHBIX Kypcax), MpeAHa3HAYeHHBIX Il OLEHKH KauyecTBa OC-
BOCHUSI O0YYalOUIUMUCS JUCHUIUIMHBI «J{OMONMHUTENbHBIE TJIaBbl BhICIIECH MareMa-
TUKW» KaK 4YaCTH OCHOBHOM 00pa30oBaTEIbHOM MPOrpaMMBl.

[lenb — OLIEHUTH COOTBETCTBHE 3HAHUN, YMEHUH W YpPOBHA NPUOOPETEHHBIX
KOMIIETEHIIUH, OO0ydYaloIuXcsl 1elisM U TpeOOBaHUSM OCHOBHOM 00pa3oBaTEIbHOM
IIPOrpaMMBbl B XOJ€ MPOBEACHUS TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTALUU.

OcHoBHas 3ajaya — 0OeCHeYUTh OLEHKY YPOBHS CHOPMHPOBAHHOCTH OOIIe-
KyJbTYPHBIX U MPOPECCUOHATIBHBIX KOMIETEHIIUH, TPHOOPETaeMbIX 0O0yUAIOIIUMCS B
COOTBETCTBHMH C 3TUMU TPEOOBAHUSIMHU.

KoHTponb 3Hanuii, 00yyaromuxcsi IpoBOJUTCS B (hOpME TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOYHOMN aTTECTALIUM.

Texynuil KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C LEBIO ONPEAECIEHUS CTENEHN
YCBOCHHMs y4eOHOro MaTepHalia, CBOEBPEMEHHOI'O BBISIBIICHUS U YCTpaHEHUS! HEJIO0C-
TaTKOB B MOATOTOBKE O0YYaIOLIMXCS U MPUHITHS HEOOXOJIMMBIX MEp MO COBEPIICH-
CTBOBAHHUIO METOJUKH MpENoAaBaHusl y4eOHON TUCHUIUIMHBI (MOAYJIS ), OpraHu3aluu
paboThl 00yJarouMxcst B X0/€ yu4eOHBIX 3aHATUN M OKa3aHMUS UM HHJUBHUIYaTbHOMU
ITOMOIIIH.

K KOHTponto Tekymiel ycneBaeMOCTH OTHOCSITCA IMPOBEPKA 3HAHUM, YMEHHUH H

HABBIKOB OOy4YalOMIMXCA: Ha 3aHATUAX; MO pe3yinbTataMm BbinosHenus PI'P; mo
pe3ysibTaTaM IMPOBEPKM KayecTBa KOHCIEKTOB JIEKUMA W MHBIX MaTepuaioB. [lpu
OLICHMBaHUU (OIpEACICHUH) pPE3YJIbTATOB OCBOEHUS AUCIUIUIMHBI MPUMEHSETCS
TpaJMIIMOHHAsA 1IKaJa OICHUBAHUSA («OTIUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIHHOY,
«HEYAOBIIETBOPUTENIHHO» HA dK3aMeHE (MJIM Ha 3a4eTe C OLIEHKOW) MU «3a4TEHO,
«HE3auTEHO» Ha 3a4ere).

Texymast arTecTanusi CTYACHTOB MPOBOJUTCS Ha OCHOBAHUHM PE3YJIHTATOB
BBITIOJIHEHUSA UMHU pacueTHhIX rpaduyeckux pabor (PI'P) u odopmisiercs B BHze
Begomocrei o cucreme 0-1-2.

Ilo uroram m3ydeHHs: pa3lesoB AUCLUILUIMHBI «/[ONOIHUTENBHBIE TJIaBbl BBIC-
1iel MaTeMaTUKW» OOydarolMecs B KOHLE KaXKI0Tro yd4eOHOro cemecTpa MpOXOIsT
MIPOMEKYTOUHYIO aTTecTanny. Popma MpOBEACHUS aTTECTAllMU — SK3aMEH WJIU 3a4ET
B YCTHOH, MUCbMEHHON (POpMax MJIM TECT: JIEKTPOHHBINA Ouiet, GopMupyeMbli Ciy-
YailHBIM cIOCOOOM. DK3aMEeHAIlMOHHbIE OWJIETHI U MEPEeYHHU BOIPOCOB, 3aj]ady, MpH-
MEpOB, BBIHOCHUMBIX HAa MPOMEKYTOUHYIO aTTECTALNIO, COCTABIIAIOTCA C YYETOM CO-
Jep>KaHus TeM y4eOHOM NMCIMIUIUHBI U MOMKUCHIBAIOTCS 3aBEIyIONINM Kadeapoil.

B sk3aMeHalMOHHBIN OWJIET WM BapUaHT TECTa BKJIIOYAIOTCA JBa TEOpeTHYe-
CKHX BOIPOCA U JI0 YETHIPEX MPAKTUYECKUX 3aJ1ay M0 TeMaM JTUCHUILTUHBI (IPOTOKOJI
3acenanus kadenpsl Boiciieit matematuku NelO ot ot 26 anpens 20171.).



HacnopT OLHCHOYHBIX MaTEPHUAJIO0B 110 THCIHUIIJITUHE

No | KonTponupyemsbie pa3ienbl Kon xontponupye- | Bun, meron, dopma
n/m | (TeMbl) TUCUUILIUHBI MO KOMIETEHIMHA | OLEHOYHOTO MEpo-
(unm e€ yactn) PUSATHUS
1 | Monyns 1. BBenenue B nucuu- OIIK — 1.1-3
IUTMHY. DJEMEHTBI TEOPUH JIO- OIIK - 1.1-Y PI'P, Dx3amen
T'MKH, MHOKECTB ¥ OTHOIIICHUH OIIK-1.1-B
2 | Moaynsb 2. Teopus 1enuMocTu OIIK — 1.1-3
B KOJIBIIE LIEJIBIX uHncel. Teo- OIIK - 1.1-Y PI'P, Ox3amen
pHsl LIETTHBIX Apobeit OIIK-1.1-B
3 | Moayns 3. Teopus cpaBHEHUN OIIK — 1.1-3
U ee apuPpMeTHIEeCKue IpuiIo- OIIK - 1.1-Y PI'P, Dx3amen
JKCHUS OIIK-1.1-B
4 | Moaynb 4. CucTeMBbI JTUHEH- OIK — 1.1-3
HBIX anredpandecKkux ypaBHe- OIK — 1.1.V PI'P, Dxsamen
HUH ¥ TUCIICHHBIE METO/bI K- OIK — 1.1.B
HEHHOU anreOpsl
5 | Monayns 5. JIuneiHsie npo- OIIK - 1.1-3 PLP
cTpamctsa OniK — 1.1y 3auer ¢ ou’eHKOﬁ
OIIK-1.1-B
6 | Moaynb 6. EBKIIMIOBBI TIpO- OIIK -1.1-3 PLP
cTpanctsa onK - 1.1y 3auer ¢ ou’eHKOﬁ
OIIK-1.1-B
7 | Monyns 7. Teopust IMHEHHBIX OIIK - 1.1-3 PIP
OIepaTopoOB B KOHCYHOMCPHBIX OIIK-1.1-¥ Jauer ¢ OI_I’eHKOP'I
IIPOCTPAHCTBAX OIIK-1.1-B
8 | Moaynsb 8. KBagparuunbie OIIK - 1.1-3 PLP
(GhOpMBI U UX MIPUITOIKEHUS OIIK - 1.1-¥ Jauer ¢ OI_I’eHKOI‘/JI
OIIK-1.1-B
9 | Moaynb 9. OcHOBHBIE anreo- OIlK - 1.1-3 PIP
panvecKue CTPYKTYpbl: anre0- OIIK - 1.1-V 3aqe)T
pBI U TPYIIIBI OIIK-1.1-B
10 | Moaynb 10. OcHoBHBIE anred- OIK — 1.1.3
pandecKue CTpYKTYpbl: KOJIbLA OIK — L1V PT'P,
1 noist. Koapo MHOTOUJIEHOB. OITK — 1. 1-B 3ayeT
ITone panroHaNBHBIX IpoOeii
11 | Moayns 11. Metpuueckue OIIK -1.1-3 PLP
HpocTpanctsa onK - 1.1y 3auer ¢ ou’eHKOﬁ
OIIK-1.1-B
12 | Moaynsb 12. JIunelinbie HOp- OIIK -1.1-3 3auer ¢ PLP
MUPOBaHHBIC TPOCTPAHCTBA OIIK - 1.1-Y Jauer ¢ OHeHKZ)ﬁ
OIIK-1.1-B
13 | Moayns 13. IIpocTpancTBa co OIIK — 1.1-3 PIP
CKaJIIPHBIM IIPOMU3BCICHUCM. OIIK - 1.1-¥ ’ .
3a4eT ¢ OLEHKON
I'nnp6epTOBBI IPOCTPAHCTBA OIIK-1.1-B




14

Monynb 14. Ob1as Teopust Jiu- OIIK — 1.1-3

PI'P

HEHHBIX O1epaTopoB B OecKo- OIlK - 1.1-V ’

HCYHOMEPHBIX NPOCTPAHCTBAX OIIK-1.1-B

3a4eT ¢ OLEHKOU

3H.

Kpurtepuu ouennBanusi KomneTeHuui (pe3yibTaToB)
1) YpoBenb ycBoeHUs MaTepuaia, IpeIyCMOTPEHHOTO MPOrPaMMON.
2) YMeHue aHanu3upoBaTh MaTepHall, yCTaHABIMBATh MPUYNHHO-CIICICTBEHHbIE CBSI-

3) KavecTtBO OoTBEeTa Ha BOMPOCHI: MOJHOTA, APIYMEHTUPOBAHHOCTb, YOEXKIECHHOCTD,
JIOTUYHOCTb.
4) ConepxaTenbHasi CTOPOHA U Ka4€CTBO MATEpPUAJIOB, IPUBEJACHHBIX B OTYETAX CTY-
JIEHTA 10 TUIIOBBIM pacyeTaM, MPAaKTUYECKUM 3aHATHSIM.

5) Ucnonb30BaHue AOMOJIHUTENBHOMN JIUTEPATYPhI IPU MOATOTOBKE OTBETOB.

YPOBeHB OCBOCHMUA C(i)OpMI/IpOBaHHOCTI/I 3HaHHﬁ, YMCHI/Iﬁ W HAaBBIKOB IIO JUCIIH-

INIMHC OLCHHUBACTCA B (I)OpMe OaJIbHOM OTMETKH. KpI/ITepI/II/I OLCHUBAHUA IIPOMCIKY-
TOYHOM aTTeCTallu IIPCACTABJICHLI B Ta6JII/II_Ie.

[IIkxana onieHnBaHusg

Kpurepun oueHnBaHus

«OTJIHIHO»

CTYICHT JOJIKEH: MPOJAEMOHCTPUPOBATh TIyOOKOe U
MPOYHOE YCBOCHUE 3HAHUM MaTepraIa; NCYEPIIBIBAIOLIE,
MOCJIEAOBATENBHO, TPAMOTHO Y JIOTHYECKU CTPOMHO M3-
JIO)KUTh TEOPETUUECKUN MaTepual; MpaBUIbHO (hopmy-
JIUPOBATh ONPEIECIICHUS; YMETh ClENaTh BBIBOJBI 110 U3-
JaraeéMoMy Martepuainy; 0e3ynpeyHo OTBETUTh HE TOJb-
KO Ha BONPOCHI OWJieTa, HO U Ha JIOMOJHUTEIbHbBIE BO-
MpoCkl B paMKax pabodeil mporpamMMbl JTUCIUIUINHBI,
MPOJIEMOHCTPUPOBATh YMEHUE IPABWIBHO BBIIOJIHSITH
MPAKTUYECKUE 3aJIaHus], NPEAYCMOTPEHHBIC MPOrpam-
MOH;

«X0pouIo»

CTYIEHT JOJDKEH: MPOAEMOHCTPUPOBATh JOCTATOYHO
MIOJIHOE 3HAHWE MaTepualia; MPOAEMOHCTPUPOBATh 3Ha-
HHUE OCHOBHBIX TEOPETUYECKUX MOHATHI; JOCTATOYHO
MIOCJIEA0BATENBHO, TPAMOTHO U JIOTHYECKHA CTPOMHO W3-
Jaratb Marepuai; yMeTb CAeNaTh JOCTaTOYHO OOOCHO-
BAaHHBIE BBIBOJIBI M0 U3J1ara€MOMY MaTepually; OTBETUTh
Ha BCE BOMPOCHI OMJIETA; MPOJEMOHCTPUPOBATh YMEHHUE
MPAaBWILHO BBHIMIOJIHATH NPAKTUYECKUE 3aJaHUA, NPEIy-
CMOTPEHHBIE MPOTrPpaMMO, TP ITOM BO3MOXHO JOMYC-
TUTh HEIPUHITUTIHAJIbHBIC OIITUOKH.

«YAOBJECTBOPUTEJIBLHO»

CTYJEHT JIOJKEH: MPOJIEMOHCTPUPOBATh 0Olllee 3HAHUE
M3y4aeMOro Marepuala; 3HaTb OCHOBHYIO PEKOMEH[ye-
MYIO MPOTPAaMMOM JTUCHUIUIUHBI YYEOHYIO JIUTEPATYPY;
YMETh CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYpOH
M3JIaraeMoro BONpPOcCa; MoKa3aTh oO0llee BiIaJeHHe Mo-




HATUMHBIM anmnapaTtoM IWCUMIUIMHBL, YMETh YCTPAHUTH
JOMYILIEHHBIE TIOTPENIHOCTH B OTBETE HA TEOPETUUECKHE
BONIPOCHI W/MJIW MPU BHINOJHEHUU MPAKTUYECKUX 3aja-
HUM O] pYKOBOJCTBOM NpenojaBatens, Ju0o (Ipu He-
MPABUJILHOM BBITIOJTHEHUU MPAKTUYECKOTO 3aJaHus) 10
YKa3aHUIO MPETNOJaBaTeNsl BBIIIOJIHUTh APYTrUe MpPaKTH-
4ECKUE 3a1aHUsl TOTO XKE pas3aeiia JUCHUIUIMHBL

«HEYAO0BJECTBOPUTEJIHHO»

CTaBUTCH B CJIydasax:

a) eClIu CTYJEHT BBIMOJHWI HE BCE 3aJlaHMs, Mpey-
CMOTPEHHOTO Y4eOHBIM rpadukoM (HE 3aUTe€H XOTs Obl
onuH PI'P);

0) ecnM CTYJIEHT TOCIie Hayaja 3K3aMeHa OTKa3aJCs €ro
cIaBaTh WU HApYIIWJI MpaBWja CAadyd dK3aMeHa (CIH-
ChIBaJI, TIOJICKa3bIBaJ, 0OMaHOM TILITAJICS MOJY4YUTh OO-
Jiee BBICOKYIO OLEHKY U T.1.);

B) HE3HAHUS 3HAYUTEIILHOW YacTH MPOTrpaMMHOTO MaTe-
puasna; He BJIaJICHUS MOHITUWHBIM amnmapaToM JIUCITUII-
JIUHBI; CYIIECTBEHHBIX ONIMOOK MPU H3IO0KEHUU Yyuel-
HOTO Marepuaja; HEYMEHHS CTPOUTh OTBET B COOTBET-
CTBUU CO CTPYKTYpOI M3J1araeéMoro BOIpoca; HeyMeHuUs
Jie7aTh BEIBOJIBI IO M3J1aTraeMOMY MaTepHaTy

I[JISI Kﬂ)KI[Oﬁ U3 TCM AHUCHUIIIINHBI ((I[OHOJ]HI/ITCHBHBIC rJIaBbl BBICIIEH MaTeMa-
THUKHN» (1)OHII OLOCHOYHBIX CPCACTB BKIIKOYACT:

- 3ad4uU JJId HIPAKTHICCKUX SaHHTHﬁ;

- BApUaHThI KOHTPOJIbHBIX pa60T;

- Bapuantsl PI'P;

- OICHOYHBIC CPCACTBA HpOMC)KYTO‘IHOﬁ arrecraiqum,
- BApUAaHTBI TCCTOBBIX SaI[aHI/Iﬁ B JTMCTaHIIMOHHBIX yqe6HBIX Kypcax,
- 3ad49u I IPOBCPKHU OCTATOYHBIX 3HAHUM.

3aaum AJ151 NPAKTHYECKUX 3aAHATHI

B xoae npakThuecKux 3aHITHUH MIPOUCXOAUT PEUIEHUE 3a1a4, IPEICTABICHHBIX B
cOOpHUKaAX 3aJa4 JJis MPAKTUYECKUX 3aHATHA U CaMOCTOSITEIbHON PabOThl, KOTOPbHIE
JOCTYIIHBI JIJIsl CKAYMBAHUA B 3JIEKTPOHHOM BHJIE C caifTa KadeApbl WIH U3 CUCTEMbI
nucTaHiroHHoro ooydyenust PIPTVY:
1. I'pumnna B.B., 3enun A.A., llunopkosa K.A. Anrebpa u Teopust yucen: METOAu-
yeckue ykazanus / Pszan. ['oc. Pagurexs. yH-T. Psizanb, 2014. — 52 c.
2. Myp3oB H.B. OcHoBHBIEC asireOpandeckue CTPYKTYphl. YdueObHoe nocobue. Ps3anp

PI'PTA, 1997.

3. Hemoxun, C.A. DnemMeHThl GyHKIIMOHAIBHOTO aHanu3a: yued. mocoobue / C.A. He-
moxuH; PI'PTY. - Pszans, 2018. — 84 c. - bubnuorp.: ¢. 83 (11 Ha3g.). - 84-00.

4. Hemoxun, C.A., Crocrokanos, A.W., CiocrokanoBa, E.A. DneMeHTsl (HyHKIHO-
HAJIBHOTO aHAJIM3a: JIMHEWHBIC ONEPAaTOPhI, YPaBHECHUS B 0aHAXOBBIX IMPOCTPAHCTBAX:




yue0. mocodue / C.A. Hemoxun, A.. Crocrokanos, E.A. Crocrokanosa; PI'PTY. -
Ps3zanb, 2019. — 84 c. - bubauorp.: c. 83 (12 Ha3B.). - 84-00.

5. Hemoxun, C.A. DneMeHThI TUHEIHOW anreOpbl: TuHEHHbIE TPOCTPAHCTBA, JIMHEH-
HBIE OTEPATOPhI, KBaipaTUUHbIE (DOPMBI : METOJ. YKa3. U CIHUCOK 3aJaHUM 1O JMCII.
"JIunetinas anreopa" / C. A. Hemtoxun ; PI'PTY. - Pa3ans, 2009. - 32¢. - bubnuorp.:
c.32 (6 HasB.). - O/11.

6. HoBukoB, A.l1. DnemeHThl GyHKIIMOHAIBHOTO aHanu3a : Yueb.mocoobue / HoBu-
koB Amnartonuii UBanoBud ; PI'PTA. - Ps3anb, 1995.

7. HoBukoB A.U, Hemtoxun C.A. OcHOBHBIE alreOpandecKkue CTpyKTyphl. UncieH-
HbIE METObI IUHEHHOU anreOpsl. Ps3ans, PIPTY, 2021.

BapuaHTbI KOHTPOJIBHBIX PadoT
Texymas mpoBepka 3HAHWWA, YMEHUW W HaBBIKOB IPEAYCMAaTPUBAET B TEUEHUE
Ka)XJIOTO CEMeCTpa NEePUOJUUYECKUE OMPOCHI U BBHIMOJHEHUE KOHTPOJBHBIX paboT Ha
MPAKTUYECKUX 3aHATUSIX. TUMOBBIE KOHTPOJIbHBIE pA0OTHI peanu3yeTcsl B BUAE TUIIO-
BbIX BapPUAHTOB KOHTPOJBHBIX pabOT MO OTAEIbHBIM TEMaM, KOTOPbIE BBITOIHSIIOTCS
CTyZIEHTaMU B ayIUTOpUsAX. KOHTpOJIbHBIE ONPOCHI NPOU3BOASATCA HA OCHOBAaHUHU CO-
OTBETCTBYIOIIMX TUIOBBIX BOIIPOCOB MIPOMEKYTOUYHOM aTTECTALIMH.

[IpriMepsl BapHaHTOB KOHTPOJIBHBIX PaOOT NPHUBEICHBI HUXKE.

Cemectp 1. Di1eMeHTBI TCOPHH JTOTMKH, MHOKECTB U OTHOLICHHU
Bapmunanr 1
1. [TocTpouTth Ta0NUILy UCTUHHOCTH TSt BBICKa3bIBaHUS

S = (xl VX, = xz) A (x1 —> xz), YIIPOCTUTH JaHHOE BbICKa3biBaHue. [Iposepurs pe-
3yJIbTAT, HIOCTPOUB TaOJIUIy HCTUHHOCTHU JJIs1 YIIPOILIEHHOT'O BHICKA3bIBAHMUS.

2. JlaHbI IPOU3BOJIBHBIE DJIEMEHTAPHBIC BBICKA3BIBAHUA X,, X,, X;. I[locTponuTh Tab-
JULy UCTUHHOCTH JJI BbICKa3blBaHus D = ((x2 — X, ) v x3) A X, A (x3 — X, ) , yIpo-

CTUTH, OICHUTDL €TO CTCIICHb UCTUHHOCTU U IIPOBCPHUTH PC3YJIbTAT, IOCTPOUB Ta0Iu-
Iy HCTUHHOCTHU JJIs1 YIHHPOIICHHOT'O BBICKA3bIBAHUA D.

3. YIOpocTuTh MHOXECTBO £ = (A M (B \Z)) \ (Z M (A \B )) , UCIIONb3ysl CBOWCTBA

(3akoHbl) onieparuit Haj MHOKecTBamMu (A4, B,C < Q).

4. Kakumu cBoiicTBaMH (pedIeKCUBHOCTh, aHTUPEDIEKCUBHOCTh, CHMMETPUYHOCTD,
TPaH3UTUBHOCTh, IKBUBAJIEHTHOCTH) 00JIa/laeT JaHHOE OMHAPHOE OTHOIIEHWE P Ha
MHO)kecTBe X : X =N, xpy <—>(2x+y) - 1enuTcs Ha 3.

5. Kakumu cBoiictBamu (pedaeKCUMBHOCTh, CUMMETPUYHOCTh, TPAH3UTHUBHOCTD, JK-
BUBAJICHTHOCTh) O0JaJaeT aHHOE€ OWHApPHOE OTHOIICHHWE oL Ha MHOXecTBe X :
X = {1,2,3,4} , OTHOIIEHUe O 3aaaHo Ha MHOXxecTBe map: (1; 2), (1; 3), (1; 4), (2; 1),
(2;3),(2:4), (35 1), (35 2), (35 4),(4; 1),(4; 2),(4; 3), (15 1), (2; 2), (45 4).

6. buexktuBHbIe COOTBETCTBHs. PaBHOMOIIHBIE MHOXecTBa. [locTpouB OUEKTHBHOE

COOTBETCTBHE MEXIy MHOXecTBamu X, Y, JdoKa3aTh PaBHOMOIIHOCTH 3THX MHO-
JKECTB: X3=[—6, 0), Y3=[—1, +oo).




Cemectp 1. Teopusi e 1MMOCTH B KOJIbIIE LEJIbIX YHCEJI.
Henubie 1poou. Teopus cpapuennii. Bapuanr 1
3ananue 1. JIuHeiiHble ypaBHEHHUs B LIENbIX YMCIAX C JIByMS HEU3BECTHBIMU
(nnodaHTOBBI ypaBHEHHUS ). PeiuTh ypaBHEHHE B II€JIBIX YHCAX.

23x+50y =34
3amanue 2. HOJl, HOK nenwix uncen. Havitu HOJl d = (a, b) n HOK nByx ne-

JeIX uncen a, b v Beipazuth HOJI yepes uncna a, b B BUJe JIUHEHHON KOMOMHAIIUN

d= (a, b) = k,a+ k,b (pemmtsb ypaBHeHue d = ka + k,b B 1enbIX yncCIax).
1495, 1104
3amanue 3. KoHeuHble mnemnaple ApoOu. 3anucarh JUisl palliOHAIBHON APOOH CO-
OTBETCTBYIOIIYIO € KOHEUHYIO IICMHYIO ApOoOb. 3aMEHHTH PaIlMOHAIBHYIO IPOOb
noaxodien 1podeio ¢ TouHocTh 10 0,001.

a 1211

b 232
3ananue 4. Koneunsle nenHsle apodu. Haiitu panuoHasbHOE YUCIO, KOTOPOE
oOpaiiaercst B JaHHYIO LEMHYIO IpOOb.

a
—=13; 1,2,4,5
b[aaaa]

3ananue 5. beckoHeunble nenupie Apoou. [IpencTaBuTh 4MCiIO B BUAE NEPUOIU-
YeCKOW LIETTHOHN ApoOU. 3aMEHUTh COOTBETCTBYIOIIEH MOAXOAAIEN APOObIO C TOUHO-

ctrio 10 0,001.
1443
2

3aganue 6. [lepuoguyeckue nenusie Apoou. Haiftu neficTBUTENILHOE YUCIIO, KO-
TOPOE UMEET JaHHOE MPEJICTaBICHUE B BUJIE IEPUOJANUECKOM IIEITHON JPOOH.

a=|21,(25)]

3ananue 7. 3a1aHO CPaBHEHUE MEPBOIl CTEIIEHHU.
1) Wcnonb3yss OCHOBHYIO TEOpPEMY O Pa3pelIMMOCTA CPAaBHEHMs MEPBOM CTEICHH,
BBISICHUTh, UMEET JIM CpPaBHEHHUE pelieHre. B ciiydyae COBMECTHOCTH yKa3aTh KOJUYe-
CTBO PEIICHUI CPaBHEHHUS;
2) eclii cpaBHEHUE UMEET pellieHHne (PelIeHus ), TO HalTH pellieHne CpaBHEHUS IMyTeM
CBEJICHHSI €r0 K YPABHEHHIO B IIEJIBIX YHCIIAX.

25x=120 (mod 15)

Ramanne 8. HaiiTi 0cTATOK OT MENICHUS YUCia ¢ = ¢’ Ha YUCIO0 m (cyuaii B3a-

(04

UMHOU NpOCTOTHI a,m , Teopema Ddiinepa uin Pepma a’" =1 (modm) ).
a=31"", m=19

3ananue 9. Haiitu ocTaTok oT feneHus uucna o =a’ Ha umcio m (ciydail He-
B3aMMHOM MPOCTOTHI a,m , CBeICHUE K TeopeMe Diinepa uiu Pepma).




a =22 m=220
3aganue 10. Halitk ocTaToOK OT AEIECHUS YUCJIa HA YHUCIIO 771 .
a=12""+5" m=11
3ananue 11. 3amaHo cpaBHEHUE MEPBOM CTEIIECHMU.

1) Ucnonb3yst OCHOBHYIO TEOPEMY O Pa3pelIMMOCTH CPaBHEHUS MEPBOM CTENEHU, J10-
Ka3aTh, YTO CPABHEHHUE UMEET PEIICHUE. Y Ka3aTh KOJUYECTBO PELICHUN CPaBHEHNS;

2) HaliTU pelleHus CpaBHEHMsI cllocoboM Ditnepa;
3) HaliTH pellleHrs CPaBHEHUS MPU MOMOIIM KOHEYHBIX LEMHBIX Ipo0ei.
22x=7 (mod 39)
3ananue 12. 3a1aHo cpaBHEHUE MEPBOMl CTEIICHMU.

1) Ucnonb3yst OCHOBHYIO TEOPEMY O Pa3pelIMMOCTH CPaBHEHUS MEPBOM CTENEHU, J0-
Ka3aTh, YTO CPaBHEHHE UMEET pelIeHue. YKa3aTh KOJIUYECTBO PEIICHUN CPaBHEHUS;
2) HalTH pellleHnus CPAaBHEHUS MPU MOMOIIM KOHEYHBIX LHEMHBIX Ipo0ei.

12x =54 (mod 21)

3aganue 13. PemuTh cucteMy CpaBHEHUI:
1) mpu moMoIIM KuTalCKON TeOpeMbI 00 OCTaTKax;
2) 0e3 UCIOoIb30BaHUS KUTANCKON TeopeMbl 00 OCcTaTKax.

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




Cemectp 2. JIuHeiinbie npocTpaHcTBa. EBKJINI0OBBI MPOCTPAHCTBA.
JIuneiinbie onepaTopsl. Bapuant 1
3ananue 1 (JiuHelHas 3aBUCHMOCTDH CUCTEM BEKTOpOB). VcciienoBaTh Ha JIMHEHHYIO
3aBUCHMOCTb CUCTEMY BEKTOPOB. B cilyyae TMHEWHON 3aBUCUMOCTH BBIPa3UTh Ka-
KOH-HUOY/Ib BEKTOP Yepe3 OCTaIbHbIE BEKTOPHI CUCTEMBI:

3 4 2
a,=| 2|, a,=| 0 |, a,=| -4
1 -3 5

3aganue 2 (hopmyssl mpeoOpa3oBaHusl KOOPAUHAT MPHU MIEpexojie OT Oasuca K 0a3u-

B:(e € ) B':(ellaezl)
cy). HanmucaTte Matpuily nepexojia ot 6asuca >72) k Oazucy , €C-

!

e =e —2e,,
!

e, =—e +e,.

JIY CBSI3b MEXK/1y HUMH UMEET BU]T

Harmcats (popMysisl peoGpa3zoBaHus KoopauHaT mpu nepexoae ot B k B'. TTomns3y-

. -3 '
SICh TIOJIYYEHHBIMU (hOpMYJIaMu, HAUTHU KOOPJIMHATHI BEKTOPA B B
3aganue 3 (mpouecc oproroHanu3anuu ['pamma-IlImuara). J[anel BEKTOpPHI B MPoO-

3
crpanctee R, TIpoBecTu [1s 5THX BEKTOPOB IIPOLECC OpTOroHaimsanuu I'pamma-
[IImuara (MOCTPOUTH OPTOHOPMUPOBAHHBIN 0a3KC)

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

3aganue 4 (COOCTBEHHBIC 3HAUCHHS U COOCTBEHHBIC BEKTOPHI IUHEHHOTO OMepaTopa).
Haiitu Bce cOOCTBEHHBIC 3HAUEHUS U JIFOOOW COOCTBEHHBIN BEKTOP JIMHEMHOTO OTie-
paTopa, 3aJJaHHOTO MaTpUIIeH B HEKOTOPOM Oa3uce. BeIMOIHUTE NPOBEPKY.

2 20
A=|—-4 4 0
4 2 2

3ananue 5 (COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEWMHOT'O ONepaTopa).
Haiitu Bce cOOCTBEHHBIC 3HAUEHUS U JIFOOOW COOCTBEHHBIN BEKTOP JIMHEMHOTO OTfie-
paTopa, 3aJJaHHOTO MaTpUIIe B HEKOTOPOM Oas3uce. BeIMOIHUTE NPOBEPKY.

0 -5
A=
1 -4




Cemectp 3. OcHOBHBIE ajiredpandecKue CTPyKTypbl. Bapuanr 1
3ananue 1. Anre0pbl, OMHApPHBIC onmepanuu. BeISICHUTB, ONIPEAEIECHBI I HA

muoxkectBax R, N, Q, 2Z,2Z+1, R OunapHas onepanus e, 3aJaHHAs IIPABHIOM

aeb=a+b+1. IlpoBeputh omepanuid Ha KOMMYTaTUBHOCTb, AaCCOLIMATUBHOCTb.
Haiiti HeWTpaIbHbINA, CHUMMETPUYHBIA 3JIEMEHTBI.

3ananme 2 (rpynnbl). BeisicHUTb, siBIsieTcs u anredpa G= <G, N '> C BBEJICH-

HbIMU OWHApHOM orepanueil YMHOXEHHUS (+) W yYHapHOW omeparued mepexoaa K

CUMMETPUYHOMY 3JIEMEHTY Ha MHOKeCcTBe (G, TPYIIIIOH.
G=R,aeb=ab—a-b+2

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

MHO>KECTBOM SIBIIICTCS MHOXKeCTBO R, OmHapHBIe omepanun @, O ompeaeistoTcs
o TpaBuiaM (+,- €CTh 0OBIYHBIC apUPMETHUSCKHUE OTICPALMH CIIOXKCHUS U YMHOXKE-
HUS TCHCTBUTEIBHBIX YHCEI):

a®b=a+b+1, a®Ob=a-b+a+b.

Jloka3zatb, yto anredpa P sBIseTCS MOJIEM.
3ananue 4 (MeToa MmateMaTu4ecKoi MHAYKuMHU). [lonp3ysace meTonoM marte-
Matuueckort uaaykiuu (MMU), noka3ath paBeHCTBO WJIU YTBEPKICHUE.
1 1 1 n
— t— ..t = -
1.3 3.5 (2n—1)-(2n+1) 2n+1




Bapuantsl PI'P (TunoBbIX pac4yéToB, MHAUBUIYAJbHBIX JOMAIIHUX 3alaHUI)

B npouecce u3yueHus Kaxaoll TeMbl CTYIEHThI 00s3aHbl CAMOCTOSITEILHO BbI-
MOJIHUTH TUIMOBBIE Pacu€Thl (UM MHAUBUAYAJIbHbIE IOMAIIHUE 3aJaHus) [0 OTAENb-
HBIM TEMaM.

Tumnossle pacu€rsl peanu3yeTcs B BUAEC TUIIOBBIX BApUAHTOB PACUETHBIX 3aja-
HUM 110 OTAEJIBHBIM T€MaM, KOTOPBIE BBIITOJIHAKOTCS CTYJACHTAMHU CaMOCTOSITEIIBHO BO
BHEAyJIUTOPHOE BpeMsl. KOHTPOJIbHBIE ONMPOCHI NIPHU 3aIIUTE TUIOBOTO pacyéra Mpo-
U3BOJATCS HA OCHOBAHMU COOTBETCTBYIOIIUX THUIIOBBIX BOIIPOCOB IIPOMEKYTOYHOU
aTTECTALUU.

1 cemecTp

TP 1 «OnemMeHTbl TEOpUH JIOTUKH, MHOKECTB, OTHOLIEHU.

TP 2 «Teopust 1enMMOCTH BO MHOKECTBE LENBIX YUCEN. Teopus HenHbIX po-

oeil. Teopust cpaBHeHM, ee apUPMETUUECKUE TPUITOKEHUS».

TP 3 «Cucrembl TMHEMHBIX aredpanyeckux ypaBHeHU. YucieHHble MEeTOIbl

JUHEWHOMN anreopbI».

2 cemecTp

TP 1 «JIuHeliHbIE U €BKINI0BBIE TPOCTPAHCTBAY.

TP 2 «JIuHeliHbIEe OnepaTopsl B KOHEYHOMEPHBIX MpocTpaHcTBax. KBagpaTuu-

HbIE POPMBI».

TP 3 «KBanpatuunsie GOpMbI, €€ MPUIOKEHUS.

3 cemecTp

TP 1 «OcHoBHBIE anredbpanyeckue CTPYKTYPhI: TPYMIIbI».

TP 2 «OcHoBHBIE anreOpanyecKkue CTPYKTYPhI: KOJIbIIa.

TP 3 «OcHoBHBIE anredbpanyeckue CTPYKTYPHI. TOIS.

4 cemecTp

TP 1 «2nemeHThl (YHKIIMOHATBHOTO aHaln3a. MeTpuiyeckue mpocTpaHCTBA.

JInHeHbIE HOPMUPOBAHHBIE IPOCTPAHCTBAY.

TP 2 «3OnemenTsl PyHKIIMOHAIBHOTO aHanu3a. [IpocTpaHcTBa CO CKaIspHBIM

IIPOU3BEICHUEM.

TP 3 «Teopust TMHENHHBIX OMEPaTOPOB B OECKOHEUHOMEPHBIX MPOCTPAHCTBAXY.

Bce 3amanus TUIOBBIX pacYETOB MPECTABICHBI B 2JICKTPOHHOM BHUJIC M IOCTYTI-
HBI JIJIS1 CKaYMBaHUS ¢ Kadeapbl BBICIICH MaTEMAaTHKH TIO aJIpecy:
URL: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193




OueHovHbIe CPEACTBA NPOMEKYTOYHOM aTTeCTAMHU

@DOHJT OLIEHOYHBIX CPEJICTB IPOMEKYTOUHOMN aTTeCTalluu, MPOBOJIUMOMN B (hopme
AK3aMEHa WIH TECTA, BKIIFOYAET TUIIOBBIE TEOPETUUECKUE BOIIPOCHL; TOMOJIHUTEIbHBIE
BOITPOCHI; TUITOBBIE MPAKTUYECKUE 3aAaul. OLEHOYHbIE CPENCTBA NMPUBEICHBI HHUXKE
IUTSL KaXKA0To U3 ceMecTpoB oOyueHus. Pa3pemiaercsa u uHas opMyaupoBKa BOIIpoca
WM puMepa, 0e3 U3MEHEHUsI €r0 CMBICIIA WM COJIep KaHus, HallpuMep, ApoOiieHue,
VU3MEHEHHE YCIOBUN UM UHOE.

[IpriMepsl TUTTOBBIX BOMPOCOB, COOTBETCTBYIOUIUX MPOABUHYTOMY U 3TaJIOHHO-
MY YPOBHSIM C(hOPMUPOBAHHOCTH KOMIIETEHIINN (OLIEHKU OTJIMYHO WJIK XOPOIIIO)

Cemectp 1
Moayas 1. BBenenue B TUCHUILINHY
. Boicka3biBaHus, onepaiiuy HaJl HUMU. TabJInIbl ICTUHHOCTH.
. 3aKOHBI TEOPHH JIOTUKH (TaBTOJIOTHH).
. [lonsitue MuoxxectBa. Onepauuu HaJ MHOXKecTBamMu. J{uarpammel Ditnepa-BenHa.
. CBoiicTBa omnepanuil HaJ, MHOKECTBAMH.
. 3aKoHBbI Ie-MopraHa 1Ji1 MHOXECTB.
. [lonsiTue 6GuHapHoro otHomeHusi. KoMno3uiyst 1ByX OTHOIICHUIA.
. [lonsiTue uHBEpCUU, €e CBOMCTRA.
. [Honsitue pynkuun. Komnosumus ¢yHKIHA.
. [lonsitue nabexkTuBHON QyHKIMU. OCHOBHBIE TEOPEMBI.
10. Buasl OuHapHbIX oTHOLIEHUH (ped, antuped, cuMMm, TpaH3).
11. OtHouIeHKEe SKkBUBajIeHTHOCTU. [IpuMephl OTHOLIEHNH SKBUBAJIEHTHOCTH.

O 01N B WIN =

MoayJs 2. Teopusi 7eJJMMOCTH B KOJIbLIe LeJabIX Yucesa. Teopusi nenHsix apoodei
1. PaznoxeHue 1eabIX YMCENl Ha MPOCThle MHOXUTENU. CBOMCTBA AEIUMOCTH MPO-
CTBIX YHCE.

2. OCHOBHBIE TEOPEMBI O PA3JIOKEHUU YUCEII HA TPOCTHIE MHOYKUTEIIH.

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

4. Anroput™m EBxinna naxoxnaenus HOJl nByx nensix uncen. O600IIEHHBINA aro-
putMm EBrnnpa.

5. Pemienue nUHEHHBIX YpaBHEHUH B 1LIeNbIX ynciax (auodaHToBbl ypaBHeHuUs ). Oc-
HOBHAasi TEOpEMa O Pa3pelIuMOCTU TUO(aHTOBA ypaBHEHUS (JI0KA3aTEIbCTRO).

6. MaTpuuHbIii MeTOJ] pelieHus: 1uodhaHTOBa YPaBHECHHUS.

7. Teopema [upuxie o mNpuOIMKEHHH IEUCTBUTEIBLHOIO YHCIIA PalldOHATbHBIMH.
Koneunrsle nienHbie 1poou.

8. CBolCTBa KOHEYHBIX LIETTHBIX APOOEH.

9. llennas 1poOb neicTBUTEIBLHOTO yncia. [lepuogudeckue nenHbie Apoou.

9. KBagpatuuHble UppalMoOHAIBLHOCTH U IenHble ApoOu. [lepuoguyeckne M 4UCTO
nepuoaNdecKue 1enHbie Apodbu. Teopema Ditnepa-Jlarpanxka o KBaapaTUIHON HUppa-
IMOHAJILHOCTH.



MoayJas 3. Teopusi cpaBHeHMi M ee apu(pMeTHYCCKHE TPUJIOKEHU S
1. CpaBHEHMS U X OCHOBHBIE CBOMCTBA.
2. Kitaccwl BeruetoB. OcHOBHas neMMa. @yHkius Jinepa. Kosbo ki1accoB BEIUETOB
10 MOAYJIIO.
3. IlonHas u npuBEeHHAs CUCTEMBI BBIYETOB MO0 JAHHOMY MOJY0. Teopema Didie-
pa u manas reopema Pepma (TEOpeMBbI C 10Ka3aTEIbCTBOM ).
4. CpaBHEHUs NEPBOI CTENEHHU, OCHOBHBIE ONPEIEIICHHS, OCHOBHAsI TEOpEMaA O pas-
PEIIMMOCTH CpaBHEHUS MEPBOI CTENEHH C OJHOM HEU3BECTHOM (C JOKA3aTEIbCTBOM).
5. Kuraiickas TeopeMa 00 ocTaTkax, ee MPUMEHEHHE K PEIIEHUI0 CUCTEM CPAaBHEHMUIA.
6. [TormHOMUaNBEHBIE CPAaBHEHUS 1O MpocToMy Moayito. Teopema 1 (Jlarpanxka, mo-
Ka3atb). Teopema 2.
7. [lonuHOMUaNBHBIE CPaBHEHUS 110 MpocToMy Moymio. Teopema 3 (Hoka3ath).
8. [lonmuHOMUAIBHBIE CPABHEHMSI IO COCTaBHOMY Moaynto. OcHoBHas TeopeMa (ee
dbopmynuposka). [Ipumep pelieHus cpaBHEHUS.

Moayasb 4. Cucrembl JJUHEHHBIX anredpandeckux ypasHenuii (CJIAY) u
YHCJICHHbIE METOAbI TMHEIHOH anredpbl

1. 3anucs u pemienne CJIAY B MaTpU4HOM BUJE.
2. Merton uckmoueHus: nepeMeHHbix ['aycca mis pemenus CJIAY: teopema Kpone-
kepa-Kanennu.
3. Meron I'aycca. YcnoBus HecoBmecTHOCTH CJIIAY. YcnoBue eAMHCTBEHHOCTH pe-
menus CJIAY.
4. Meton I'aycca qs pemiennst CJIAY. YcenoBue cyiiecTBOBaHUSI 0€CKOHEYHOTO
MHOxecTBa pemennit CJIAY (naxoxaenue oomero pemenus CJIAY).
5. OnHopoaHbBIE CUCTEMBI JIMHEWHBIX anreOpandeckux ypaBHenuii (OCJIAY), cBoii-
ctBa pemieHuid. [lonsitue pynnamentanbaoi cucreMsl pemenuit (OGCP) OCJIAY.
6. Yactusie metonbl pemenus CJIAY. Meron kBaapatubix kopHei (aiia CJIAY cum-
METPUYHON OCHOBHOW MaTpuIeil),
7. HactHbie Metoasl pemienns CJIAY. Meroa nporosku (st TpeXAuaroHajabHON
CJIAY).
8. IloHATHS BBIYMCIUTENBHON YCTOWYHMBOCTH M HEYCTOMYMBOCTH METOAOB IPHU pe-
menun CJIAY na OBM. Ilonstusa xopoueit u minoxoit o0ycinosiaeHHoct CJIAY.
9. Meroapl U NpUMEPHl OLEHUBAHUS BBIYMCIUTEIBHOW CJIOKHOCTH aJTOPUTMOB.
[Ipo6nembl, Bo3HUKaIOUIME MpU petieHun nepeonpeaeneHubix CJIAY u cnoco0bl ux
peleHus.
10. Meton LU-paznoxenus nis pemienuss CJIIAY.

Cemectp 2

Monayau 5, 6. JInHeiiHble U eBKJIHA0BbIC POCTPAHCTBA
1. [TonsiTHE TMHEHHOTO MPOCTPAHCTBA (AKCHOMBI), €0 MPOCTEHIIINE CBONCTBA.
2. Ilpumepsl TUHENHBIX TPOCTPAHCTB.
3. JIuHelHas 3aBUCUMOCTh U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB B JINHEHMHOM IpO-
CTPAHCTBE (OCHOBHBIE TEOPEMBI).
4. ba3uc 1 pa3MepHOCTb KOHEUHOMEPHOTO JIMHEWHOTO IpocTpaHcTBa. [Ipumepsr Oa-
3MCOB B JIMHENWHBIX IPOCTPAHCTBAX.



5. [lepexox ot 6a3uca k 0a3ucy, cBOMCTBa MaTpuIilbl nepexona. Gopmynsl nmpeodpa-
30BaHUsI KOOPAUHAT MIPHU IIEpexojie OT 6a3uca K 6asucy.
6. [TognpocTpaHcTBa IMHEWHOTO MpocTpaHcTBa. JIuHeitHas obonouKa.

JIBa crioco0a onucaHus MOIMPOCTPAHCTBA B IpocTpaHcTBe R”.

7. Cymma u niepecedeHue noamnpoctpacTs. [loctpoenue 6a3ucoB B cymme U nepece-
YEHUH MOJIPOCTPAHCTB.

8. IlonsiTHe eBKIMAOBOIO JHHEHHOro mpocTpancTBa. HepaBenctso Komu-
byHsikoBckoro.

9. IIpumepbl eBKINIOBBIX IPOCTPAHCTB.

10. JIuneliHpie HOPMHUPOBAHHbBIE MPOCTPAHCTBRA.

11. OpToronanbHble 1 OPTOHOPMUPOBAHHBIE 0A3UCHI, UX CBOMCTBA.

12. TIpouecc oproronamm3anuu ['pama-IlImuara.

13. OproroHajibHOE TOMOJHEHHUE K MOANPOCTPAHCTRY. 3a/1a4a O MepIeHANKYJISPE.

Monyab 7. Teopusi IUHEHHBIX ONIEPATOPOB
B KOHEYHOMEPHBIX POCTPAHCTBAX

1. IlonsaTue nuHEHOrO omeparopa, ero mpocreiime cBoiictBa. Teopema 00 oHO-
3HAYHOM 33JJaHUH JIMHEWHOTO OIlepaTopa.
2. Snpo u obOpa3 nuHeHOro omneparopa. TeopemMa o pa3zMepHOCTIX siapa U oOpaza
JIMHEWHOTO ONEPATOpA.
3. Marpuria 1uHeitHOro oniepatopa. MaTpulibl JMHEHHOTO onepaTopa B pa3HbIX Oa-
3UCax.
4. CoOcTBEeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHUSI JIMHEHMHOI'O ONIEpaTopa, OCHOB-
HBIE TTOHSTHS.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIepaTopa.
6. [IpuBeneHre MaTpULbI TMHEWHOTO ONEPATOpPa K IUArOHAIBHOMY BHTY.
7. ConpsiKE€HHBIN TUHENHBINA ONEpPaTop, €ro MPOCTEUIIINE CBOMCTBA.
8. CamoconpsikeHHbIN JTUHEHbINH onepaTop. CBolcTBa COOCTBEHHBIX 3HAUCHUN U
COOCTBEHHBIX BEKTOPOB CAMOCOMNPSIKEHHOTO OIlepaTopa.
9. OpToroHajibHbIE MaTPUIIbI, UX CBOKCTBA.
10. OproroHanbHbIe OIIEPaTOPHI, UX CBOMCTBA.
11. MeTo1bl HaXOXI€HUsS COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX BEKTOPOB OIepa-
Topa (MaTpuilsl). CHHTYJIApHOE pa3ioKeHUE MATpPHII.

Moayasb 8. KBagpaTuunbie ¢popMbl
1. KBagparuunsie popmbl (KD), ocHOBHBIE TOHATHUS, BUIbI 3aITUCH.
2. 3menenue K® npu nuneitnbix npedpazoBanusax. Kanonnueckuii Bujg KO.
3. [IpuBenenune KO k kaHOHHYECKOMY BUIy MeTO/IoM Jlarpan»xa (BbleIEHUEM MO~
HBIX KBaJpaToOB).
4. OproronanbHbie peodpazoBanus. [Ipusenenrne KO k kaHOHMYECKOMY BULY METO-
JIOM OPTOTOHAJIBHBIX MMPEOOPA30BAHMIA.
5. Hopmansnsiit Bug K®. Curnatypa KO.
6. 3akoH unepmu KO.
7. 3HakoornpeesieHHbie U 3HakonepeMeHHble K@. OCHOBHBIE TEOPEMBI.
8. Kpurepnii CunbBectpa, ciienctBue u3 Hero. Kpurepun 3Hakonocrosiucta K.



9. [Ipumenenue K k uccrnenoBanuio PyHKIUNA MHOTUX IEPEMEHHBIX Ha SKCTPEMYM.

Cemectp 3

Moayan 9, 10. OcHoBHBIE ajiredpanvyecKue CTPYKTYypPbI
1. bunapuele onepanuu, ux Buabl. [Ipumepsl OMHAPHBIX ONEpaIIHii.
2. HelTpasibHBIN, pEryJIsIpHbIA, CHMMETPUYHBIN 3J1EMEHThL. OCHOBHBIE TEOPEMBI.
3. Ilonsarue anreOpsl. OgHOTUITHBIC anTeOphl. Panr anredpsl. OnpeaeneHue roMmo-
Mopduzma anreop.
4. Tlonsitue nzoMopdusma 1Byx anredp. OCHOBHBIE TEOPEMBI.
5. [lonsitue rpynmnsl. Abenesa rpynmna. [Ipumepst rpynm.
6. CpoiictBa rpymm. ['omoMopdu3Msl rpyni.
7. llpumep romomopduszma rpymi.
8. [lonsTue xonbla (akcuoMbl Konblia). KommyratuBaoe konbio. [IpuBectu npumep
KOJIbLIA.
9. CpoiicTBa Koell.
10. 'omomopdusm kosner. [IpuBectu npumep romomopdusma Kosjell.
11. Ionsitue nons (axcuomsl nosst). [Ipumeps! nosmeil.
11. Konbiio MHOTOUNIeHOB. OCHOBHAsI TeOpeMa ajureopshl.
12. HenpuBoiuMble MHOKUTENIM (MHOTOUJICHBI) HaJ mtosieM. Teopema besy. Pazio-
KEHNE MHOTOYJICHA Ha HEIPUBOAUMBIE MHOKUTEIIH.
13. [Tone panroHanbHBIX ApoOeii. Brienenue 11enoii yacTu.
14. IIpocteitmue qpodu. Teopema o pa3I0KeHUH MPABUILHON pallMOHAIBLHON Apoou
B CyMMY NPOCTEHIINX APOOEil.

Cemectp 4
Moayasb 11. MeTprueckne NpoCcTPaHCTBA
1. [oHsiTHE METPUYECKOT'O MPOCTPAHCTBA (OIpeIeTIeHIE, AKCUOMBI, TPUMEPbI METPH-
YECKUX MPOCTPAHCTB).
2. OCHOBHBIE MOHATHUS, CBA3aHHBIE C METPUKOM.

3. AHan3 CXOAMMOCTH B KOHKPETHBIX TPOCTPAHCTBAX ((R;, P, ) , (C [a,b], Prax ) ,

(lp’ pp)’ (S’ pp)’ (C[a,b], ,01))-

4. TlonHble MeTpHUYECKHE NMPOCTpaHCcTBA. baHaxoBsl npocTpaHcTBa. OyHIaMEHTANIb-
HbI€ MOCJIEA0BATENLHOCTH 3J1IeMeHTOB. [Ipumepsl 6aHaxoBbIX npocTpaHcTB. [Ipumep
HETOJIHOTO MPOCTPAHCTBA (Zz [—1, 1]).

5. [IpuHIMN cXUMAIOLIMX 0TOOpakeHul (Teopema baHaxa, 10Ka3aTeNbCTBO).

6. O000ICHHBIN MPUHIUIT CKUMAIOIIUX OTOOPAKEHUH, €r0 MPUMEHEHHE K TI0Ka3a-
TEJIbCTBY CYILLIECTBOBAHUS MHTEIPAIILHOIO ypaBHEeHUs Bonbreppa.

7. Perienuie cucteM JIMHEHHBIX alNreOpandeckuX ypaBHEHUN METOJOM MPOCTHIX UTEepa-
1002078

8. JIuneliHbple HHTETpaJIbHBIE ypaBHEHUS Ppenronbma 2-ro poja, J10Ka3aTeabCTBO CY-
IIECTBOBAHUS PEIICHUS MPU MOMOIIU MPUHIMIA COKUMAIOIIUX OTOOpaKeHHIA.



Moayasb 12. J/IuHeiiHbIe HOPMHUPOBAHHbIE POCTPAHCTBA
1. Onpenenenue TMHETHONO HOPMUPOBAHHOTO IIPOCTPAHCTBA, €TI0 CBOKCTBA.
2. baHaxoBBbI ITPOCTPAHCTBA.

3. IlpuMepsl HOPMUPOBAHHBIX MPOCTPAHCTB ( R”, ZI(D'"), m, C [a,b]), MOHATHE CXOIUMO-
CTH B CPEJTHEM.
4. JIunelinple HOPMUPOBAHHBIE TPOCTPAHCTBA V[a, b], C" [a, b] , HOpMBI B HUX.

5. HOIIHpOCTpaHCTBa JIMHEHHOTO HOPMHUPOBAHHOI'O ITPOCTPAHCTBA, HpI/I6JII/I}KCHI/IC 9JIC-
MCHTAMH IMOAIIPOCTPAHCTBA. IlonsTue PACCTOAHUA OT JICMCHTA OO IMOAIIPOCTPAHCTBA.

Monyas 13. IIpocTpancTBa €O CKAJSIPHBIM NPOU3BEIeHHEM
1. TloHsTHE TIPOCTpPaHCTBAa CO CKASIPHBIM Mpou3BeAcHUEM. CBOMCTBa CKaJIsSPHOTO
MIPOU3BEICHMSI.
2. IloHsiTHE MPOCTPAHCTBA CO CKAIAPHBIM Ipou3BeeHueM. HepaBenctro Koru-
ByHSAKOBCKOTO B MPOCTPAHCTBE CO CKAJIIPHBIM MPOU3BEICHUEM.

3. TlpuMepbl IPOCTPAHCTB CO CKasIpHbIM npoussenaeHuem: R", 1 | L, [a,b] W, [a,b] :

4. OpToroHanabHbIE 1 OPTOHOPMHUPOBAHHBIE CUCTEMBI 3JIEMEHTOB. OCHOBHBIE CBOMCT-
Ba.

5. IIpouecc I'pamma-1lIMuara oproroHamu3alum CUCTEMBI SJIEMEHTOB B IIPOCTPAHCTBE
CO CKaJISIPHBIM ITPOU3BEICHUEM.

6. 'unp6epToBhI pocTpancTBa. [IprMepsl rTHIIBOEPTOBBIX TPOCTPAHCTB.

7 PacctosiHue OT 3JIeMeHTa 710 MOANPOCTPAHCTBA B THIIHOEPTOBOM MPOCTPAHCTBE.
OpToronaiapHOE JONOJHEHUE NOANPOCTPAHCTBA.

8. Panb1 dypbe B runbbepToBOM MpocTtpancTBe. HepaBenctro beccerns.

9. IlonHble OpTOroOHAIbHBIE CUCTEMBI. [IprMepsl.

Moayas 14. O0mas Teopusi JIMHEHHBIX ONIEPaTOPOB

(B 0eCKOHEYHOMEPHBIX MPOCTPAHCTBAX)
1. OGuiee onpexaenenue oneparopa. [Ipeaen u HeNmpepsHIBHOCTH ONepaTopa B HOPMHU-
POBaHHOM IpocTpaHCcTBe. OnpeesieHne JIMHEMHOro oneparopa.
2. Omnpenenenue JUHEHHOTO onepaTopa. Teopema O JIMHEHHOM MHOTro0Opa3uu MHO-
’KECTBA 3HAYEHUW JIMHEWHOTO OIlepaTopa.
3. HenpepbIBHBIE U OTPAHUYEHHBIE JIMHEMHBIE ONEPATOPBL, SIKBUBAIEHTHOCTD ATUX
MIOHSATUIN JIJIs1 TUHEHHOTO orepaTopa (OCHOBHAs TEOpema).
4. IlpuMepsl TMHEWHBIX ONEPATOPOB B KOHEYHOMEPHBIX TPOCTPAHCTBAX.
5. MnTerpanpHblil onepaTop B MPOCTPAHCTBAX () YHKIIMIA.
6. IIpocTpaHCTBO TMHEHWHBIX OonepaTopoB. HopmupoBaHHOE MPOCTPAHCTBO L(X Y )
JIMHEWHBIX onepatopoB. HopMa nuHeHOro oneparopa.
7. OOpaTHble TUHEHbIE onepaTopbl. MHOkecTBO N (A) HyJIEH oreparopa, €ro
cBoiicTBa. Teopema banaxa.

8. [Ipumepbl 00OpaTHBIX ONEPATOPOB.
9. Knaccudukanus u cBOWCTBa UHTErpaNIbHBIX YpaBHEeHU BonbTepa u @pearonsma



BapuaHTbl TeCTOBBIX 3aJaHUI B IMCTAHIMOHHBIX Y4eOHBIX Kypcax

Texyimuii KOHTPOJIb 3HAHUH CTYJICHTOB B MOYKET IMPOBOJIUTCS B BUJIC KOMITHIO-
TEPHOT'O TECTHPOBAHUS 10 PA3JTMYHBIM MOJIYJISIM (T€MaM ) MPOTrpaMMBI.

KoMITbIoTepHBIE TECTHI MPEACTABICHBI B TUCTAHIMOHHBIX YU4EOHBIX KypcaxX Ha
0a3e cucTtemsl yrpasieHust ooydenuem Moodle: http://cdo.rsreu.ru/

JlocTyn K KypcaM IpeIoCTaBIsSeTCs 10 apoiio U3 BHYTpEeHHEH WH(OPMAIIMOH-

HOM CHCTEMBbI opraHu3alnvu 1 U3 m100aJbHOU CETH HHTCpHCT.

BuyTpu xaxaoi yueOHOM TeMbl cpopMUpOBaH OOUIUPHBIN OaHK pa3HOOOPa3HbIX
BOIIPOCOB, KOTOPBIE pa3OUThI Ha KaTeropuu. Kaxknas kareropusi COOEpKUT OJHOTHII-
HbIE 33/1a4d, OOBEAMHEHHbIE OJIHUM Y4e€OHBIM BorpocoM. TecT popmupyercs Ha oc-
HOBE BbIOOpaA CIIy4alfHOr0 BOIIPOCA U3 KaXKJOW yKa3aHHOM KaTeropuu.

TecTbl NIl NPOBEPKHU OCTATOYHBIX 3HAHUH
IIpu mpoBepke OCTATOYHBIX 3HAHUW CTYACHTaM pa3pelIacTCsl MCHOJIb30BaTh
KOHCIIEKTBI JIEKIUN U CIIPABOYHYIO JINTEPATYPY.

Kon n HammeHoBaHue Kon n HamMeHOBaHue MHANKATOPA
KOMIIETEHIIHH JAOCTH/KEHUA KOMIIETEHIINU

OIIK-1: criocoOeH KOHCYJIbTUPOBATh u|OIIK-1.1: npumensier QyHIaMEeHTaJIbHbIE
UCIO0JIb30BaTh  (pyHIaMeHTalbHbIE 3HAHMS  B|3HaHUSA B 00JacCTM MAaTeMaTHYECKHX HAyK B
obnactu MaTeMaTH4eCKOIro aHaJIM3a, | TpopeCcCUOHANIBHOMN AEATEIbHOCTH
KOMILJIEKCHOTO Y (YHKIIMOHAJIBHOTO aHajIM3a,
anreopsl, Tr€OMETPUH, g depeHInanbHOMN
F€OMETPUM M TONOJIOTHH, Au(PepeHIuanbHbIX
YPaBHEHUH, JUCKPETHOMN MaTeMaTUKH u
MaTeMaTHU4ECKOM JIOTHKH, TEOPUU BEPOATHOCTEH,
MaT€MaTH4e€CKOM  CTaTUCTUKH W CIIy4alHBIX
MIPOLIECCOB, YMCJIEHHBIX METOJIOB, TEOPETUUYECKOM
MEXaHUKH B IPO(ECCHOHATILHOM esITEIbHOCTH

@) munoevie mecmogwvle 60NPOCHl 3aKPbINO20 MUNA:
1. JlaHo BeICKa3biBaHue D =X, V X, —> X, . UeMy paBHO JIOTHYECKOE 3HAYECHUE

ATOTO BBICKA3bIBaHUS NPU 3HAYEHUAX X, =1, x, =07
a) l, 0) 0.
2. 3amaHbpl MHOXKECTBA Q:{l; 2; 3, 4; 5}, Az{l; 3; 5}, B={2; 5}, Cz{l; 3}.

Haiitu maOXecTBO D = (A e B) uC.

a) D=0, 6)D:{l; 3; 5}, B)D:{l;2;3; 5}.
3. Haiitu HOJI d = (a, b) aByX nenbix uucen a =420, b =270.
a) 60; 0) 10; B) 30.

4. Jlano nuHeitHoe au0opaHTOBO ypaBHEHHE (ypaBHEHHE B IIEJBIX YHCIIAX)
4x+ 8y =11. Haiitu ero pemeHnue.

a) x=2+1, y=—t (teZ)

6) YPAaBHCHHUC HC UMCCT peH_IeHI/Iﬁ BO MHOXXCCTBEC I CJIBIX YHUCCII,



B) x=2-t, y=—t (t€Z).

5. Pemnth cpaBHeHUE 7X = 8(mod9).

a) x=5(mod9); 06) x=4(mod9); B) x=6(mod9); r)x=-1(mod9).

6. Kakoe u3 yTBepk/IeHUI He BBINMOJHSAETCS TSI DJIEMEHTOB X, V, Z JIMHEWHOTO
npocTpaHcTBa V :

a) xX+y=y+x;

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

B) /Ui JI000T0 BeKTOpa X € V' cyllecTByeT eIMHCTBEHHBIH MPOTHUBOIOIOXKHBIH
BEKTOp —X € V' Takoii, 4To X + (—x) =0;

T') CYIIECTBYET BeKTOp O € V' Tako, uTo st M1000ro BekTopa X €V : x+60=0.

7. Marpuua T nepexoga ot 6aszuca B :(el, ez) K Oazucy B’ =(el', ezl) uMeer

I -1 .
Bun 1 = ( 1) CBs13b MEXy 3TUMU 0a3ucaMH OMUCHIBAETCS CUCTEMOI:

!

! !
e =e +2e,,

2) 5) e =e —e,, B) e =e +2e, " e=e —e,,
e,=—e +e,. e, =2e +e,. e, =—e +e,. e,=2e +e,.
8. B nuHeitHOM mpocTpaHCTBE R’ BEKTOP-CTOJIOIOB 3aJaHbl JBa BEKTOpa
-1 -3
a_lz 2 |, a_2= 0 |- Torma eBKIMAOBBI HOPMBI Ha_' , a_2 3TUX BEKTOPOB PABHBI COOT-
-2 4
BETCTBCHHO
D= fal=s. o2 =
ofaf-1 fal=s ofal-o a2

-5 3
9. CoOCTBEHHbIE 3HAYECHMS MAaTpULbl A =( 5 O] JIMHEMHOTO olleparopa:

a) A, =6,4, =-1; 0) 4, =-6,4, =-1;
B) 4, =6,1,=1; r) A4, =-6,4,=1.

10. Marpuna kBaapaTHuHON Gopmbl F (xl,xz) =2x] —6Xx,X, +9X; UMeeT B

(2 —6] (2 —3]
a) A= : 0) A= ;
6 9 3 9
(2 3). (13
BA=ls o) DA=l 5 5 )

Ne 1 2 3 4 5 6 7 8 9 10
OTBET a 1] B 1] a r B a r 1]




6) munoeéble mecmoesble 60npocCsvl OMKpPsIMoO20 muna:

1. Tano BeIcKa3biBaHue D = X, V X, = X,. YeMy paBHO JIOTHYECKOE 3HAYECHUE
3TOrO BBICKA3bIBaHU NpU 3HaYeHUsAX X, =0, x, =17
2. 3ananbl MuoxectBa Q={1; 2; 3; 4; 5}, A={;3;5}, B={2; 4}, C={L; 5}.

Haiitu mHOXECTBO £ = A\ (B N C) )

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

4. Jlano nuneitHoe au0paHTOBO ypaBHEHHE (ypaBHEHHE B IIEJBIX YHCIIAX)
2x +3y =_8. Haiitu ero o61iee pemieHue.

5. Pemuth cpaBHeHue 3x = 7(m0d5) :

6. HCCJICIIOB&TB Ha HHHCﬁHYIO 3daBUCUMOCTL CUCTCMY BCKTOPOB. B ciayvac Jin-
HEMHON 3aBHCHUMOCTU BBIPA3UTDH KaKOﬁ-HH6YHB BCKTOP 4YCpPEC3 OCTAJIBHBIC BCKTOPHI

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

— (3 — (1
7. J1aHBI BEKTOPHI «, =( 4], a, =(J B mpocTpancTBe R”. 3ammcath cooTBer-

CTBYIOILIME UM HOPMHPOBAHHBIE BEKTOpA €, €, (HOpPMa - €BKJIMI0BA).
. . -3 4
8. Haiitu cymmy cOOCTBEHHBIX 3Ha4€HHMI MaTpullbl A = 0 HEKOTOPOTO

JIMHEWHOTO ONEPATOpA.
9.  BbluuciuTe  ompenenuTenb — MaTpUlbl  KBAApaTUUYHONH  (OpPMBI
2 2
F(xl,xz) =x, —4x,x, +5x;.
2 2
10. MccnenoBarh KBagpaTHuHyo (Gopmy L(xl, xz) =x, —6x,x, +10x; Ha 3HaKo-

ONIPCACICHHOCTD, ITOJIb3YACh KPUTCPUCM CI/IJIBBCCTpa.

Ne 1 2 3 4 5
0TBeT 1 {1; 3; 5} 20 | x=1-3 x=4(mod5),
y=2+2 (teZ) )
x=4+5¢
Ne 6 7 8 9 10
OTBeT CI/{CTeMa _ 3/5 -1 1 dopma MoJI0XKu-
JMHEHHO 3aBU- | € = (_4/5j , TeJIbHO-
_oma orpeeacHa
a,=2a,+a, | _ (1/\2
e, =
* 2
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