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O1neHOYHBIE MaTepHUabl — 3TO COBOKYIMHOCTh Y4eOHO-METOAUYECKUX MaTepua-
JI0B (KOHTPOJIbHBIX 33J]aHUM, ONMHUCAHUN OpM U MPOUEAYpP, OLIEHUBAEMBIX PECYPCOB
B JTUCTAaHIIMOHHBIX YY€OHBIX Kypcax), IPEeIHAa3HAYCHHBIX JJIs1 OEHKH KaueCcTBa OCBO-
eHUsI O0YyYaroIIMMHUCS JUCHUIUIMHBI «JlOMOJHUTENbHBIE TJaBbl BBICIIEH MaTeMaTH-
KW» KaK 4acTH OCHOBHOM 00pa30oBaTeIbHON IPOrPaMMBl.

Lleap — OLIEHUTh COOTBETCTBHE 3HAHWUN, YMEHUN U YPOBHS NPHUOOPETEHHBIX
KOMITETEHIINN, O0yJalomuxcsl MeyisiM U TpeOOBaHUSIM OCHOBHOUM 00pa3oBaTeIbHOU
IIPOrpaMMBI B XOJZI€ IPOBEACHUS TEKYILEr0 KOHTPOJIA U IPOMEKYTOYHOU aTTeCTAlUU.

OcHoBHast 3aaya — 00ECHEYUTh OLEHKY YPOBHS CHOPMHPOBAHHOCTH OOIIe-
KyJbTYPHBIX U MPOPECCUOHAIBHBIX KOMIETEHIMH, TPUOOPETAEMBIX O0YYaIOIIMMCS B
COOTBETCTBHHU C ITUMH TPEOOBAHUSIMHU.

KonTposb 3HaHMi, oOyyarommxcs MpoBOAUTCS B (OpME TEKYLIETO KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALINH.

Tekymui KOHTPOJIb YCIIEBAEMOCTH ITPOBOJAUTCS C LIEJIBIO ONPEIEICHUs CTEIIEHU
YCBOEHHUSI y4EOHOro MaTepuana, CBOEBPEMEHHOI'O BBISBICHUS M YCTPAHEHUS HEJO-
CTaTKOB B MOJIFOTOBKE 00YYarOUIMXCsl U MPUHATHS HEOOXOIMMBIX MEpP MO COBEPILIEH-
CTBOBAHHIO METOAMKH MPENoiaBaHus yueOHOM AUCHUIUIMHBI (MOIYJIs), OpraHU3aluu
paboThl 00yYaroIMXCsl B X0/1€ YUEOHbIX 3aHATUN M OKa3aHWs UM HMHJWBUYaJIbHOM
ITOMOIIIH.

K KOHTpoOmo Tekymien ycrneBaeMOCTH OTHOCSATCS INPOBEPKA 3HAHWUN, YMEHUHN H

HABBIKOB OOy4YaloIIMXCA: Ha 3aHATUAX; MO pe3yinbrataMm BbinosiHeHuss PIP; mo
pe3ynbTaTaM IMPOBEPKM KAauecTBa KOHCIEKTOB JIEKIIMM M WMHBIX MaTepuayioB. [lpu
OLICHUBAHUU (ONpEAENICHUH) PE3YJIbTATOB OCBOEHUS AUCIUIUIMHBI MPUMEHSETCS
TpaJULIMOHHASA 1IKaJa OLICHUBAHUS (COTIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIHLHOY,
«HEYJIOBJIETBOPUTEIBHO» HA 3K3aMEHE (MJIM Ha 3aueTe C OLEHKOM) WM «3aYyTeHO»,
«HE3a4YTEHO» Ha 3a4EeTe).

Tekymass arrectanusi CTYAEHTOB IPOBOJWUTCS HAa OCHOBAHMM PE3YJIHTATOB
BBITIOJIHEHUSI MU pacueTHhIX rpaduyecknx padotr (PI'P) u odopmmsercs B Bume
BegoMocTei o cucreme 0-1-2.

[lo uToram m3y4yeHus: pa3feioB AUCLHMIUIMHBI «JlOMOIHUTENbHBIE TJIaBbl BbIC-
e MaTeMaTuKu» o0ydaromuecs B KOHLE KaXKJI0To y4eOHOro ceMecTpa MpOXOJAT
IIPOMEKYTOUHYIO arrectanuy. dopma NpOBEICHUs aTTECTALMK — DK3aMEH HJIU 3a4eT
B YCTHOMW, MUCbMEHHOUN (POpMax WIIM TECT: DJIEKTPOHHBIN OMIeT, GOpMUPYEMBIH CITy-
YailHBIM CcIIOCOOOM. DK3aMEeHAIMOHHBIE OMJIEThI U MEPEYHU BOMPOCOB, 3a7ay, MpH-
MEPOB, BBIHOCHMBIX Ha MPOMEKYTOUHYIO aTTECTALMIO, COCTABIISIOTCA C YYETOM CO-
JepKaHus TeM y4eOHOM AMCIMIUIMHBI U TOANUCHIBAIOTCS 3aBeIyIOLIUM Kadeapoil.

B sK3aMeHalMOHHBIN OWJIET WIM BApUAHT TECTA BKJIKOYAIOTCSA JBA TEOpETUYE-
CKHX BOIIPOCA U JI0 YETHIPEX MPAKTUYECKUX 3a]a4 10 TeMaM JUCLUUIIINHBI (IIPOTOKOJI
3acenanus kadeapsl Boiciieit matematrku NelO ot ot 26 anpens 2017r.).



HacnopT OLHCHOYHbIX MATECPHUAJIOB 110 JUCIHUIIJINHE

No | KonTponupyemsbie pa3aeinbl Kon xoaTpomupye- | Bun, meton, hopma
/1 | (TeMbl) TUCUUTLTAHBI MOM KOMIIETEHIIUU OLIEHOYHOI'0 MEPO-
(wm e€ yacTh) MIPUSTHUS
1 | Moayns 1. BBenenue B auciu- OIIK - 1.1-3
IUTMHY. DJIE€MEHThI TEOPHUH JIO- OIIK -1.1-V PT'P, Ox3amen
T'MKH, MHOKECTB U OTHOILICHUM OIIK -1.1-B
2 | Monyns 2. Teopust 1€TUMOCTH OIlK —1.1-3
B KOJIBIIE IIEJIBIX YHCEN. Teo- OIIK - 1.1-Y PI'P, Ox3amen
pUs IEIHBIX IpoOeit OIIK -1.1-B
3 | Monaynsb 3. Teopust cpaBHEeHU OIlK - 1.1-3
U ee apuPmMeTHIeCcKue Npusio- OIIK - 1.1-V PI'P, Ok3amen
JKEHUA OIIK-1.1-B
4 | Moaynb 4. Cuctemsl JIMHEH-
HBIX ajreOpanvecKkux ypaBHe-
HUM 1 YUCJIICHHbIC METO/IbI JIU- OIIK -1.1-3
HEHHOU anreOpHI. OIlK - 1.1-V
HccnenoBanue v pelieHue Cu- OIIK-1.1-B PIP, Sxsamen
CTeM JIMHENHBIX anrebpanye- [1IK-21.1
CKHMX YPAaBHEHHMU C IPUMEHE-
Huem MU
5 | Monaynsb 5. JIuHelHbIE TIPO- OIIK -1.1-3 PI'P
cTpaHctsa Ol -1.1-y 3auer ¢ OL;CHKOﬁ
OIIK-1.1-B
6 | Moxyns 6. EBKumoBel mpo- OlIK-1.1-3 PI'P
CTpanctBa OIK ~1.1-¥ 3auer ¢ OL;CHKOIZ
OIIK-1.1-B
7 | Monyns 7. Teopust IMHEHHBIX OIIK -1.1-3 PTP
OIepaTopoOB B KOHCYHOMEPHBIX OIlIK-1.1-y ’ .
3a4der ¢ OLIEHKOM
IIPOCTPAHCTBAX OIIK-1.1-B
8 | Moaynsb 8. KBagpaTuuneie
(GhOpPMBI B BIX TIPUIIOKCHUS. OIlK - 1.1-3
[IpuMeHeHne METOJI0B UCKYC- OIK - 1.1-Y PI'P,
CTBCHHOTI'O MHTCJIJICKTA IIPU OIIK-1.1-B 3adeT ¢ OLICHKOH
MCCIIE0BAHUY KBaIPATUYHBIX [K-21.1
(GbopM B IPUITOKEHUAX
9 | Moayns 9. OcHoBHBIE anreo- OIlK —1.1-3 PIP
panvecKue CTPyKTYpbl: aareo- OIIK -1.1-¥ ’
pBI ¥ TPYHIEI OIIK-1.1-B 3ager
10 | Moayns 10. OcHoBHBIE anred- OIIK — 1.1-3
panyecKkue CTPYKTYpbI: KOJIbIla OIK — 1.1-Y PLP,
1 noJist. Konb1io MHOTOUJIEHOB.
[Tone parmoHanbHBIX ApoOei OIIK-11-B 3auer
[1K-21.1

JlemoHcTpanus penenus 3agay




0 aNreOpandecKuM CTPYKTY-
pam ¢ MOMOIIBI0 UCKYCCTBEH-
HOTO MHTEJICKTA

11 | Moayns 11. Metpuueckue OIlIK-1.1-3
PT'P,
fpocTparcTsa OHK-1.1-¥ 3a4eT ¢ OIeHKOM
OIK - 1.1-B "
% - OIIK -1.1-3
12 | Moayns 12. Jluneitnsie HOp 3ager ¢ PIP,
MHUPOBaHHBIE IIPOCTPAHCTBA OIIK-1.1-¥y 3auer ¢ ONEHKO
OIIK-1.1-B
13 | Moayns 13. [IpocTpaHcTBa co OIIK - 1.1-3 PLP
CKaJISIpHBIM IIPOU3BCACHHUEM. OIIK -1.1-¥ ’ .
3aueT ¢ OLICHKOM
['unp0epTOBBI POCTPAHCTRA OIlK - 1.1-B
14 | Monayns 14. OG1as Teopus J1u-

HEMHBIX OMEepPaToOpoB B OECKO-
HEYHOMEPHBIX ITPOCTPAHCTBAX. OTIK — 1.1-3
[IprMeHeHne NCKYCCTBEHHOTO

OIIK-1.1-Vy PI'P,
MHTEILUICKTA [IPU PELICHHUH pe- Saser o ontenKo
albHBIX 337124 THU(POBOI 00- OHHI§<_2:1L -:]L-‘B

paboTKH M300paKeHUM ¢ uc-
MOJIb30BaHUEM JIUCKPETHOTO
npeoOpazoBanus Pypbe

Kpurepuu ouennBanns komnereHuui (pe3yaibTaToB)

1) YpoBeHs ycBoeHuUs MaTepuaia, MpeycCMOTPEHHOTO IPOrPAMMON.
2) YMeHue aHaau3upoBaTh MaTepuall, yCTaHABIUBATh PUYUHHO-CIIEICTBEHHbIE CBSI-

3H.

3) KadecTBO OTBeTa Ha BOMNPOCHI: MOJIHOTA, APTYMEHTHPOBAHHOCTD, YOCKICHHOCTD,
JOTHYHOCTb.

4) ConepxaTeiabHasi CTOPOHA U Ka4eCTBO MaTEpPUAIOB, IPUBEJACHHBIX B OTUETAX CTY-
JICHTA 110 TUIIOBBIM pacyeTaM, MPaKTHYCCKUM 3aHITHSIM.

5) Ucnonp3oBaHue JOTIOTHUTEIBHON JTUTEPATYPhI TIPH MTOATOTOBKE OTBETOB.

YpoBeHb ocBoeHUs C(HOPMHUPOBAHHOCTH 3HAHUM, YMEHHUN U HABBIKOB I10 JUCITHU-

IUTMHE OlleHUBaeTcsl B (opme OanbHOM OTMETKU. KpuTepuu olleHMBaHUS TPOMEKY-
TOYHOM aTTeCTallMU MPEJICTABIICHBI B TAOIUIIE.

[IIxana oneHnBaHUs Kpurepnu onieHuBanus

«OTJIHYHO» CTYJIEHT JOJDKEH: MPOJEMOHCTPUPOBATH TIIyOOKOE U
IIPOYHOE YCBOEHUE 3HAHUI MaTepHalia; NCUEPIbIBAOLIE,
MOCJEA0BATENbHO, TPAMOTHO U JIOTHYECKU CTPONHO U3-
JIO)KUTh TEOPETUYECKUM MaTepual; MpaBUILHO (QopMy-
JUPOBATh OMPEACIICHUS; YMETh CJIeJaTh BBIBOJIbI MO W3-
JaraeMoMy Martepuainy; 0e3ylnpeyHO OTBETUTh HE TOJb-
KO Ha BONPOCHI OMieTa, HO U Ha JOMOJHHUTEIbHBIE BO-
MpOChl B paMKax paldodeil Mporpammbl JUCHMILIMHBI,




MPOJIEMOHCTPUPOBATH YMEHHUE MPABWIBHO BBITIOJHSATH
MpaKTUYECKUE 3aJaHus, MPETyCMOTPEHHBIE IPOTrpam-
MOIi;

«XOpo1I0»

CTYIEHT JOJDKEH: MPOAEMOHCTPUPOBATH JOCTATOUYHO
MOJIHOE 3HAHUE MaTepualia; MpoAEeMOHCTPUPOBATh 3HA-
HUE OCHOBHBIX TEOPETHYECKUX TMOHSATUH; TOCTATOUYHO
MOCJIEIOBATENBHO, TPAMOTHO M JIOTUYECKH CTPOMHO W3-
Jaratb MaTtepuai; yMETh CAENaTh JOCTaTOYHO OOOCHO-
BaHHBIE BBIBOJIbI 110 U3JIara€MOMY MaTepuainy; OTBETUTh
Ha BCE BOMPOCHI OUJIETa; MPOJAEMOHCTPUPOBATh YMEHUE
MPABWJIBHO BBHITIOJHATH MPAKTUUECKUE 3aJIlaHUsl, MPey-
CMOTpPEHHBIE MPOTPAMMOM, MPU ITOM BO3MOKHO JIOMY-
CTUTh HENIPUHIIMITHAJIbHBIE OIITMOKH.

«YAOBJECTBOPUTEJIbHO»

CTYJCHT JOJDKEH: MPOJAEMOHCTPUPOBATH OOIee 3HAHUE
M3y4aeMoro MaTepHuaya; 3HaTb OCHOBHYIO PEKOMEHTye-
MYIO TIPOTPaMMOH JAMCHIUIUINHBI YIEOHYIO JINTEPATYPY;
YMETh CTPOHUTH OTBET B COOTBETCTBHHM CO CTPYKTYPOWM
M3JIaraeMoro BOMPOCA; MOKa3aTh oOIee BIAJCHUE TO-
HATHIAHBIM arapaToM JUCHUTUINHBI; YMETh YCTPaHUTh
JOTTYIIICHHBIC TIOTPEITHOCTH B OTBETE Ha TCOPETUUCCKUC
BOIIPOCHI W/WJIM TIPH BBHITIOJIHCHUH TPAKTUYECKUX 3aja-
HUW TI0JT pYKOBOJICTBOM TIperojaBares, 1u0o (Ipu He-
MIPaBUJILHOM BBITIOJIHEHUH TPAKTHYECKOTO 3aJaHUs) 10
YKa3aHWIO MPETOoIaBaTeNsl BHIIOJHUTh IPYTUe MPaKTH-
YEeCKHe 3aJIaHUsl TOTO Ke pa3zesia JUCITUTUTHHBIL.

«HEYAOBJIECTBOPUTECJIbHO»

CTAaBUTCH B CJIydasx:

CTABHUTCS B CJIy4ae: a) €CJIM CTYJEHT BBIIIOJIHWI HE BCE
3a/laHus, MPEAYCMOTPEHHOro y4eOHbIM TpadukoMm (He
3auTeH XOTs Obl ojuH PI'P);

0) eciu CTyJAEHT IOCJie Hayaia 3K3aMeHa OTKa3ajcs ero
C/laBaTh WJIM HAapyLIWI IpaBWia Cla4M dK3aMeHa (CIH-
ChIBaJI, MOJCKa3bIBaJ, 0OMaHOM IMBITAJICS MOJYyYUTh OO-
Jiee BBICOKYIO OLEHKY U T.1.);

B) HE3HAHUs 3HAUUTEIBHOW YacTH MPOrPaMMHOIO MaTe-
puana; He BIAJEHHUS MOHSITHUMHBIM anmnaparoM JMCLHM-
IUTMHBL, CYIIECTBEHHBIX OIIMOOK MPHU U3JI0KEHUH y4eO-
HOT'O MaTepuasa; HEyMEHMs] CTPOUTh OTBET B COOTBET-
CTBHM CO CTPYKTYPOM M3JaraéMoro BOIpoca; HEyMEHUs
JIeJIaTh BBIBOJBI 10 M3J1ara€MOMY MaTepHaly

JIIst KaKJI0M U3 TeM JTUCHUILUIMHBI «/{OMOTHUTENbHBIE IJIaBbl BBICIIEH MaTeMa-
TUKWY» (OHJ OLICHOYHBIX CPEJICTB BKJIFOYAET:

- 33J1a4M 11 IPAKTUYECKUX 3aHITUN;

- BApMAHTBI KOHTPOJBHBIX PaboT;




- BapuaHTsl PI'P;

- OLICHOYHBIE CPEJCTBA MPOMEKYTOUHOM aTTECTALINM;

- BApUAHTHI TECTOBBIX 3a/IaHUH B TUCTAHIIMOHHBIX YYEOHBIX Kypcax;
- 3aJ1a4M JJIs1 IPOBEPKU OCTATOYHBIX 3HAHUM.

3amavu 1151 NPAKTHYECKHUX 3aHATHI

B xo1e npakTruecKkux 3aHSITUI IPOUCXOIUT PEUICHUE 3a/4a4, IPEJCTABICHHBIX B
cOOpHUMKAX 3a7a4 JUIsl MPAKTUYECKUX 3aHATUM U CAaMOCTOSITEIbHON PabOThl, KOTOPbIE
JIOCTYIIHBI JIJIsl CKAUMBAHUSI B QJICKTPOHHOM BUJIE € caiiTa Kadeaphl WM U3 CUCTEMBI
qucTaHMOHHOTO 00yueHus PIPTYVY:
1. I'pumuna B.B., 3enun A.A., [lunopkoBa K.A. Anrebpa u Teopusi Yuces: METO M-
yeckue ykazanus / Pszan. 'oc. PagutexH. yu-1. Psa3ans, 2014, — 52 c.
2. Myp3oB H.B. OcHoBHBbI€ asireOpandeckue CTpyKTyphl. YueOHoe nocooue. Psizanb
PIT'PTA, 1997.
3. Hemroxun, C.A. DneMeHThl (yHKIIMOHAIBHOTO aHanu3a: yue0. mocoobue / C.A.
Hemtoxun; PI'PTY. - Ps3anb, 2018. — 84 c. - bubnuorp.: c. 83 (11 nHaszs.). - 84-00.
4. Hemroxun, C.A., Croocrokanos, A.U., CroctokanoBa, E.A. DnemeHThl (yHKITHO-
HAJIBHOTO aHaJU3a: JIMHEWHBIE ONepaTophl, YypaBHEHUS B 0aHAXOBBIX MPOCTPAHCTBAX:
yue6. mocobue / C.A. Hemoxun, A.U. Crocrokanos, E.A. Crocrokanosa; PIPTY. -
Ps3zanb, 2019. — 84 c. - bubamorp.: ¢. 83 (12 Hass.). - 84-00.
5. Hemoxun, C.A. DneMeHThI JTHHEHHOU anreOphl: TMHEWHbBIE TPOCTPAHCTBA, JTNHEH -
HBbIE OIEpaTOphl, KBAJAPAaTUYHbIE (POPMBI : METOJI. yKa3. U CIUCOK 3aJIaHU/ IO JHUCII.
"JIuneitnas anredpa" / C. A. Hemtoxun ; PI'PTY. - Psazaunsb, 2009. - 32c. - bubnuorp.:
c.32 (6 Ha3B.). - O/11.
6. HoBukoB, A.M. DnemeHThl GyHKIIMOHAIBHOTO aHalu3a : Y4eb.mocodbue / HoBu-
koB Amnatonuii IBanoBu4 ; PI'PTA. - Psa3anb, 1995.
7. HoBuxoB A.U, Hemoxun C.A. OcHOBHBIE anreOpanyeckue CTPyKTyphl. UncaeH-
HbIE METO/BI TUHEHHOU anreopsl. Psa3ans, PIPTY, 2021.
8. Brrorun B.B. MaremaTudeckre OCHOBbI MAIIIMHHOTO O0YYEHUS ¥ POTHO3UPOBA-
Hud. - M.: MIIMHO, 2013, 2018, 484 c.

BapuaHTbI KOHTPOJIBHBIX Pa0OT
Tekyias mpoBepka 3HAHWM, YMEHUW W HABBIKOB IPEAYCMATPUBAET B TCUEHHUE
KaXXJIOTO CEMECTpa MEPUOJUUYECKUE OMPOCHI M BBIMOJHEHNE KOHTPOJbHBIX padoT Ha
MPAKTUUECKUX 3aHATUSX. TUOBbIE KOHTPOJIbHBIE pa0OThl peAIU3yeTCsl B BUJIE TUIIO-
BbIX BapUAHTOB KOHTPOJIbHBIX Pa0OT MO OTJEIbHBIM TEMaM, KOTOPBIE BBIMOJHSIOTCS
CTyA€HTaMH B ayAUTOpUsAX. KOHTPOJIbHBIE ONPOCHI IPOU3BOAATCA HA OCHOBAHUM CO-
OTBETCTBYIOIIMX TUIIOBBIX BOMPOCOB MIPOMEKYTOUYHON aTTECTALIUH.



[Tpumepsl BapuaHTOB KOHTPOJIBHBIX PAaOOT MPHUBEACHBI HUXKE.

Cemectp 1. Di1eMeHTBI TEOPUH JIOTUKH, MHOKECTB U OTHOIICHHU I
Bapuanr 1
1. [TocTpouth TaOIUITY UCTUHHOCTH JUTSt BBICKa3bIBAHUS

S= (x1 VX, > X_z) A (X1 — XZ), YOPOCTUTh JTaHHOE BBICKa3bIBaHUE. [IpoBeputh pe-
3yJbTAT, TOCTPOUB TAOIMIy UCTUHHOCTH JJIsl YIPOUIEHHOTO BBICKA3bIBAHMS.

2. JlaHbl IPOU3BOJIbHBIE 3JIEMEHTAPHBIE BBHICKA3bIBAaHUSA X, X,, X;. [locTpouts Tabd-
JMIy MCTUHHOCTHU JUIsl BbICKa3biBaHus D = ((X2 — )(1) \% X3) A Z A (X3 —> X, ), yIpo-
CTUTb, OLIEHUTh €TI0 CTENEeHb UCTUHHOCTU U MPOBEPUTH PE3YNbTAT, TOCTPOUB TaOIIU-

oy UICTUHHOCTHU IJIsI YHPOIICHHOI'O BHICKA3bIBAHHA D.

3. Ymopoctuth MHOXecTBO E = (Am ( B\ K)) \ (Km ( A\ B)) , UCTIOJNB3Yysl CBOMCTBa

(3akoHbl) oreparuit Hag MuHOkecTBamu (A, B,C c Q).

4. Kakumu cBorictBaMu (pedIeKCUBHOCTh, aHTUPE(PICKCUBHOCTh, CHMMETPHUYHOCTbD,
TPaH3UTUBHOCTH, SKBHUBAJIEHTHOCTH) 00JaaeT JaHHOE OMHApHOE OTHOIIEHUE O Ha
MHO)kecTBe X X =N, Xpy <—>(2X+ y) - ISIATCS Ha 3.

5. Kakumu cBoiictBamu (pedhIeKCUBHOCTb, CUMMETPUYHOCTh, TPAH3UTUBHOCTD, JK-
BHUBAJICHTHOCTh) O0JIajJlaeT JaHHOC OWHApHOE OTHOIICHUE L Ha MHOXeCTBE X !
X :{1, 2,3, 4}, OTHOIIEHHE L 3amaHo Ha MHOkecTBe map: (1; 2), (1; 3), (1; 4), (2; 1),
(2,3),(2:4), (3, 1), (3;2), (3;4).(4: 1),(4,2).(4; 3), (1, 1), (2, 2), (4, 4).

6. buekTuBHBIC COOTBETCTBUs. PaBHOMOIIHBIE MHOXecTBa. IlocTponB OHMEKTHBHOE

COOTBETCTBHE MEXIy MHOkecTBaMH X, Y, JOKa3aTh PaBHOMOIIHOCTh 3THX MHO-
xectB: X, =[-6, 0), Y,=[-1 +).




Cemectp 1. Teopust 1e1MMOCTH B KOJIbIIE HEJIBIX YHCEJL.
Hennsbie npodu. Teopus cpaBpHennii. Bapuanr 1
3amanue 1. JIu"eliHble ypaBHEHMsS B IIEJIBIX YHUCIAX C JABYMS HEU3BECTHBIMU
(mnodhaHTOBBI ypaBHEHUs). PemuTh ypaBHEHHE B IEJIBIX YHCTIAX.

23x + 50y = 34

3amanue 2. HOJI, HOK uenwix uncen. Haiitu HOJl d = (a, b) 1 HOK nByx 1ie-
nbIx gmcen @, b u Beipasuts HOJI uepes unciaa a, b B Buae nmuHENHHON KOMOMHAIIUH

d= (a, b) =k,a+k,b (pemmts ypaBHenue d =ka+k,b B mensix uncnax).

1495, 1104
3anganue 3. KoHeuHble 1enHbIC ApoOuU. 3anucaTh sl pallioHaIBLHON Ipodu co-
OTBETCTBYIOIIYIO € KOHEUHYIO IEMHYI APOoOb. 3aMEHHUTH PAIMOHAIBHYIO IPOOh
noaxo el qpoobro ¢ TouHocTh 10 0,001.

a 1211
b 232

3amanue 4. Koneunsle memnbie npoou. HaliTu parnuoHanipbHOE YHCIIO, KOTOPOE
oOpalaercs B JaHHYIO IEMHYIO IPO0b.

a
—=13;12,4,5
_[3,1245]

3ananue 5. beckoHeuHble LenHble Apoou. IIpencraBuTh 4ncio B BUAE NEPUOIH-
YECKOU IEMHON IpoOu. 3aMEHUTh COOTBETCTBYIOIIECH MOAXOASIIECH APOOBIO C TOUHO-

cthio 10 0,001.
1+\/§
o =—-
2

3ananue 6. [lepuoanueckue nenueie Apoou. Halitu neiicTBUTEIbHOE YHCIIO, KO-
TOpOE UMEET JIaHHOE MIPE/ICTABIICHUE B BUJIE MEPUOANYECKON LIETTHON APOOH.

a=|21(25)]

3anganue 7. 3ajaHO CpaBHEHHE MEPBOIl CTENEHHU.
1) Vcnions3yss OCHOBHYIO TEOpPEMY O Pa3pelIMMOCTH CPAaBHEHMs MEPBOM CTEINEHH,
BBISICHUTB, UMEET JIM CPaBHEHHE pellieHHne. B ciayyae COBMECTHOCTH yKa3aTh KOJIMYE-
CTBO PELICHUN CPaBHEHUS;
2) ecnu cpaBHEHHE UMEET pelieHHe (pelieHus), TO HAaMTH pellieHue CpaBHEHUS IyTeM
CBEJICHUS €r0 K YPaBHEHUIO B LIEJIbIX YUCHAX.

25x =120 (mod 15)

9 b )
3ananue 8. HailTu ocTaToK OT JEJIEHMs Yhclia & =a Ha Yuciao M (ciaydai B3a-

HMHO IPOCTOTH &, M, Teopema Diinepa win Gepma |a”™ =1(modm)).
a=31"" m=19

) b 9
3amanue 9. HailiTu ocTaTok OT JeNeHus yucia & =a Ha 4uciIo M (ciydaii
HEB3aWMHOM MPOCTOTHI &, M, CBeJIeHHUE K TeopeMe Diiiepa uiu depma).

a=22"°, m=220




3aganue 10. HaifTu ocTaTok OT A€IEHUs YUCiIa Ha YUCIO M.

a=12"* +5" m=11
3aganue 11. 3amaHo cpaBHEHHE TIEPBOM CTEIICHM.

1) cnonib3yst OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPaBHEHHMS TIEPBOM CTEIICHH, J0-

Ka3aTh, YTO CPAaBHCHHUE MMEET pEIICHUE. YKa3aTh KOJMYECTBO PEIICHUN CPaBHEHUS;

2) HaliTU pelIeHHs CPaBHEHUS crlocoOoM Dilnepa;

3) HaliTH pelIeHHUS CPAaBHECHUS TIPU TTOMOIIM KOHEYHBIX IIETTHBIX JTPOOCH.

22x=7 (mod 39)

3ananue 12. 3agaHo CpaBHEHHE MIEPBOU CTETIEHMU.
1) Mcnosib3ysi OCHOBHYIO TEOPEMY O Pa3peIIMMOCTH CPaBHEHHUS NIEPBOM CTEIEHH, J0-
Ka3aTh, YTO CPABHEHNE UMEET PEIICHHE. Y Ka3aTh KOJUYECTBO PELIEHUN CPABHEHUS;
2) HaliTU pelIeHHs] CPAaBHEHUS IIPU MOMOIIM KOHEYHBIX LEMHBIX JIpoOeH.
12x=54 (mod 21)

3apanue 13. PemmTh cucteMy cCpaBHEHHIA:
1) mpu moMouIM KUTaHCKON TeOpeMbl 00 OCTaTKaX;
2) 0e3 UCIOJIb30BAHUSI KUTANCKON TEOpEMBI 00 OCTaTKaX.

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




Cemectp 2. JIuHeiinble NpocTpaHcTBa. EBKIMI0OBBI IPOCTPaHCTBA.
JIuneiinble oneparopsl. Bapuant 1
3ananue 1 (JiuHelHas 3aBUCUMOCTh CUCTEM BEKTOPOB). MccienoBarh Ha TUHEHHYIO
3aBUCHMOCTb CUCTEMY BEKTOPOB. B cilyyae TMHEWHONW 3aBUCUMOCTH BBIPA3HUTh Ka-
KON-HUOY1b BEKTOP Yepe3 OCTAIbHBIE BEKTOPHI CUCTEMBI:

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

3aganue 2 (popMyIbl mpeodpa3zoBaHUsl KOOPAUHAT MpU Mepexojie oT 6a3uca K 6a3u-

_ B = (e e ')
cy). Hanucates maTpuiry nepexoja ot 6a3uca B= (el’ ez) K 0asucy L , €c-

!

e, =€ —2e,,
e, =€ +e,.
JIX CBA3b MCKIY HUMH UMCCT BU

!
HammcaTs GopMyIisl peodpa3oBaHus KOOpAUHAT npu nepexose o B k B, TTons-

— 2
b=

. -3 '
3ysICh MOJIy4YeHHBIMHU (POpPMYIIaMu, HAUTH KOOPIUHATHI BEKTOpa B B,
3amanue 3 (mpouecc oproroHanuszanuu ['pamma-llImuara). Jlanel BEKTOpHI B Mpo-

3
ctpancte R™. TIpoBecty s 3THX BEKTOPOB IpOliecC OPTOroHanu3anuu I'pamma-
[IMuaTa (MOCTPOUTH OPTOHOPMUPOBAHHBINA Oa3UC)

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

3ananue 4 (cOOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JINHEHMHOTO ONIEpaTopa).
Haiiti Bce cOOCTBEHHBIC 3HAUEHHUS M JIFOOOW COOCTBEHHBIN BEKTOp JTUHEHHOTO OIIe-
paTopa, 3aJaHHOr0 MaTpUIe B HEKOTOpoM Oa3uce. BbIoaHUTH MpoBeEpKy.

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

3ananue 5 (COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI INHEMHOIO ONIEpaTopa).
Haiit Bce cOOCTBEHHBIE 3HAYCHUS U JIFOOOW COOCTBEHHBIM BEKTOP JTMHEHHOTO OTIe-
paTopa, 3aJJaHHOT0 MaTpHIIEH B HEKOTOpOM Oasuce. BBIMOTHUTE MpOBEPKY.
A= 0 -5
|11 4




Cemectp 3. OcHOBHBIC ajiredpanyecKue CTPYKTypbl. Bapuanr 1
3ananue 1. Aaredopbl, OMHApHBIC onmepanuu. BBIICHUTh, ONpEEIEHbI U Ha

muokectBax R, N, Q, 2Z,2Z+1, R" GunapHas omnepainus e, 3aJaHHasi IPaBUIOM

aeb=a+b+1. IlpoBepurp omepanuioo Ha KOMMYTAaTHBHOCTH, ACCOIIMATHBHOCT.
Haitu HelTpanbHbIi, CHMMETPUYHBIN 3JIEMEHTHI.

3aganme 2 (rpynnbl). BeiscHUTB, sBseTcs U anredpa G = <G, 1] '> C BBEJCH-

HbIMU OMHApHOU omepanuell yMHOXKeHUs (L) W yHapHOM omepanuei mepexona K
CUMMETPUYHOMY DJIEMEHTY Ha MHOXecTBe G, rpyIIoi.

G=R, aeb=ab-a-b+2
3apanme 3 (moas). Paccmorpum anre6py P :<R,®, — 0, 1K>, r7Ie OCHOBHBIM

MHOYKECTBOM SIBJISIETCS MHOKecTBO R, OmHapHbie omeparuu @, | ompemenstoTcs

1o npasuiam (+,- ecTb 0ObIYHbIE apU(PMETUUECKUE OTEPALIUU CIIOKEHUS U YMHOXKE-

HUS JCHCTBUTEIBHBIX YUCEN):
a®b=a+b+1 all b=a-b+a+b.

Jlokazatb, uTo anrebpa P sBisercs momem.
3ananue 4 (Mmeroax mareMaruyeckod MHAYKUMHU). [lomp3ysace meTonom marte-
Matrueckoit unaykuuu (MMMU), noka3aTh paBEHCTBO WM YTBEPKICHUE.
1 1 1 n

13735 7" (2n-1)-(2n+1) 2n+1’




Bapuantsl PI'P (TUnoBBIX pac4éToB, MHAMBUAYAJIbHBIX JOMAIIHUX 3aIaHUI)

B npouecce u3yueHus Kaxiaol TeMbl CTYJIEHTHI 00s3aHbl CAMOCTOSATEIBHO BbI-
MOJIHUTh TUMOBBIE pacu€Thl (MM UHAUBUYATbHbBIEC JOMAIIIHUE 3aJJaHUs) 110 OTIEIb-
HBIM TEMaM.

TurnoBble pacuy€Tsl pean3yeTcsl B BUAE THUIOBBIX BAPUAHTOB PACUYETHBIX 3aJa-
HUUW 10 OTAEJIBHBIM TEMaM, KOTOPBIE BBITOJHSIOTCS CTYAEHTAMHA CaAMOCTOSITEIBHO BO
BHEAYAUTOPHOE BpeMs. KOHTPOIbHBIE ONPOCHI IPHU 3aLIMTE TUIIOBOIO pacyéra mpo-
U3BOJSATCS HA OCHOBAaHUM COOTBETCTBYIOIIMX THUIIOBBIX BOIPOCOB IMPOMEKYTOUHOM
aTTECTALlUH.

1 cemecTp

TP 1 «2neMeHTbl TEOPUH JIOTUKH, MHOKECTB, OTHOILIEHUI».

TP 2 «Teopus 1enuMocT BO MHOXECTBE LIENbIX yncen. Teopus HenHbIX Ipo-

oOeil. Teopusi cpaBHEHUH, €€ apu(PMETUUECKHE TPUITOKEHUSD.

TP 3 «Cuctembl TMHEHHBIX aNreOpandecKkux ypaBHeHU. YucaeHHbIE METO b

JTUHEUHOU are0phI».

2 cemecTp

TP 1 «JIuHeitHbIe U €BKIIUIOBbIE TPOCTPAHCTBAY.

TP 2 «JIunHeiHble onepatopsl B KOHEYUHOMEPHBIX NpocTpaHcTBax. KBagpaTuy-

HbIE (POPMBD».

TP 3 «KBagpaTuunbie GOpMbI, €€ MPUITOKECHUS.

3 cemecTp

TP 1 «OcHOBHBIE alireOpanyecKre CTPYKTYPhI: TPYIIIbD».

TP 2 «OcHoBHBIE anredpanyeckue CTPYKTYPhI: KOJIbIIA.

TP 3 «OcHOBHBIE alIreOpanyecKue CTPYKTYPHI. TTOJS.

4 cemecTp

TP 1 «3neMeHThl QYHKIIMOHATBHOTO aHaln3a. MeTpuieckue npoCcTpaHCTBA.

JInHeliHbIE HOPMUPOBAHHBIE IPOCTPAHCTBAY.

TP 2 «DneMenTsl GyHKIIMOHAIBHOTO aHanu3a. [IpocTpancTBa co CKaIspHBIM

ITPOU3BEACHUEM.

TP 3 «Teopus TUHEHHBIX ONIEPAaTOPOB B OECKOHEYHOMEPHBIX MTPOCTPAHCTBAX.

BCC 3alaHUS TUITOBBIX pvaeTOB HpGI[CTaBJIeHBI B BHGKTpOHHOM BUAC U ,ZIOCTyrI-
HBI JJI1 CKAQYMBAHUA C Kaq)ez[pm BBICH.ICfI MATEMATUKU 110 aﬂpecy:
URL.: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193



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

OueHo4YHbIE CPEACTBA MPOMEKYTOYHOM aTTeCTALMHU

@DOHJT OLIEHOYHBIX CPEICTB MPOMEKYTOUYHOM aTTeCTalli, TPOBOIUMOI B popme
’K3aMeHa WJIH TE€CTa, BKIFOYAET TUIIOBbIE TEOPETUUECKHUE BOIIPOCHI; JOMOIHUTEIbHBIE
BOIIPOCHI; THUIIOBBIE IpaKkTU4YecKue 3anadyn. OLEHOUHBIE CPEACTBA NMPHUBEIACHBI HUXKE
JUI KaXJI0T0 U3 ceMecTpoB oOyueHus. Paspemtaercs u nnas gpopmynupoBka Borpoca
WIH TIpuMepa, 0€3 U3MEHEHUs €ro CMbICIa WIA COAEPKaHUs, HAllpUMep, ApoOJIeHue,
V3MEHEHHE YCIOBHI MIIM UHOE.

[TpuMepsl TUIIOBBIX BONPOCOB, COOTBETCTBYIOIIMX MPOABUHYTOMY M ATAJOHHO-
MY YPOBHSIM C()OPMHUPOBAHHOCTH KOMIIETEHIIUN (OIIEHKH OTJIMYHO WJIA XOPOIILIO)

Cemectp 1

Moayas 1. BBeieHue B TUCHMILIIMHY
. BrickasbiBanus, onepauuu Haja HUMU. TaOIuibl HCTUHHOCTH.
. 3aKOHBI TEOPHH JIOTUKH (TABTOJIOTUH).
. [Tonarne mHOkecTBa. Onepaunu HaJ MHOXKecTBaMH. J(narpammsl Ditnepa-BenHa.
. CBoOliCTBa onepanui HaJ MHOKECTBAMH.
. 3aKoHbI Jie-MopraHa Jijisi MHOXECTB.
. [lonsatre 6GurapHOTO OTHOIIEHUs. KOMITO3UITHS IBYX OTHOIIICHUH.
. [lonsiTue uHBEpCUU, €€ CBOMCTBA.
. [lonarue ¢pyuxun. Komnosumus GyHKIUH.
. [lonsitue nabeKkTUBHON QyHKIMH. OCHOBHBIE TEOPEMBI.
10. Buapl buHapHbIX OTHOIIEHUH (ped, antuped, cumm, TpaHs).
11. OTHOIIEHHE 3KBUBAJIEHTHOCTH. [IprMepbl OTHOIIEHHUI SKBUBAJIEHTHOCTH.

O 00NN W —

Moayas 2. Teopusi 1eJIMMOCTH B KOJIbIIE LeJIbIX YHuce. Teopusi uenHbIx Apoodei
1. PasznoxxeHue 1eabIX YuceN Ha MpOocThlie MHOXKHUTEIU. CBOMCTBA JEIMMOCTU IIPO-
CTBIX YHCEJI.

2. OCHOBHBIE TEOPEMBI O PA3JI0KEHUU YUCE HA TPOCTHIC MHOKUTEIIH.

3. HOK u HO/I menbix uncen, ux cBoiictBa. Cpoiictea HOJ] m HOK.

4. Anroput™m EBkimupa naxoxnaenns HOJl aByx nensix uucen. OO0OIEHHBINA aJro-
putM EBxinpa.

5. PereHre TUHEHHBIX ypaBHEHUH B IENbIX YKciaxX (TuodaHTOBBI ypaBHEeHHs). Oc-
HOBHAas TEOpEMa O Pa3pelInMOCTH JHO(AHTOBA ypaBHEHUS (J0Ka3aTEIBCTBO).

6. MatpuuHbIii METOJ] peiIeHus JUo(paHTOBA YPAaBHCHHUSI.

7. Teopema Jlupuxie o NpUOIMKEHUU JIEUCTBUTEIBLHOIO YHCIa PAllUOHAIBHBIMH.
KoHeuHple 1iermHbIe 1POOH.

8. CBolicTBa KOHEYHBIX IIEMTHBIX JIPOOCH.

9. llennas n1poOk nericTBUTENLHOTO uncia. [lepuoguyeckue nenHeie Apoou.

9. KBagpatnunbie MpparmoHAIBHOCTA W IEMHBIE apoOu. lleprogumdeckue U 4ucTO
nepuoaudeckue nenueie apobu. Teopema Ditnepa-Jlarpanxa o KBaJpaTUYHON Hppa-
ITMOHAJILHOCTH.



Monyasb 3. Teopusi cpaBHeHM U ee apupMeTHUECKHE TPUJIOKEH U
1. CpaBHEHHS M UX OCHOBHBIE CBOMCTBA.
2. Knaccer BerueToB. OcHoBHas jemma. OyHknus Jumnepa. Koablo Ki1accoB BEIYETOB
10 MOZYJIIO.
3. IlonHas ¥ npuBeEHHAsI CUCTEMBI BEIYETOB MO JaHHOMY Moayio. Teopema Ditie-
pa u Manas teopeMa depma (TeopeMBbI C 10Ka3aTeILCTBOM ).
4. CpaBHeHUs NIEpBOM CTENEHU, OCHOBHBIE OIPEAEIICHUs, OCHOBHAsI TEOPEMA O pas-
PEIIMMOCTU CPaBHEHUS MEPBOM CTETNIEHU C OJJHOM HEM3BECTHOM (C I0Ka3aTEIbCTBOM).
5. Kuraiickas TeopeMa 00 oCTaTKax, €€ MPUMEHEHHUE K PEILICHUIO CUCTEM CPABHEHMIA.
6. [lonmHomMuansHbIE CpaBHEHUS O npocTomMy Monynto. Teopema 1 (Jlarpanxka, no-
Ka3atb). Teopema 2.
7. [lonuHOMUATBHBIE CPAaBHEHUS IO MMpocTOMy Moayo. Teopema 3 (okazats).
8. IlonmuHOMUAIBHBIE CPaBHEHMSI MO COCTaBHOMY Moaymo. OcHOBHas Teopema (ee
dopmynupoBka). [Ipumep peleHus: cpaBHEHUS.

Moayas 4. Cucrembl TuHeHHBIX anredpandeckux ypasHenui (CJIAY) u
YHCJIEeHHbIE METO/IbI JIUHEIHOW aJredpbl

1. 3anucek u pemenne CJIAY B MaTpu4yHOM BHJIE.
2. Meton uckimouenus nepeMeHHbIx ['aycca mis pemenus CJIAY: teopema Kpone-
kepa-Kanemm.
3. Meton I'aycca. Ycnosust HecoBmectHoctd CJIAY. YcinoBue equHCTBEHHOCTH pe-
menus CJIAY.
4. Merton l'aycca mns pemenus CJIAY. YcenoBue cyiiecTBOBaHNS OECKOHEYHOTO
MHoOxkecTBa pemennit CJIAY (naxoxaenue obmero pemenus CJIAY).
5. OgHOpOAHBIE CUCTEMBI JIMHEWHBIX anreOpanyeckux ypaBHenuil (OCJIAY), cBoii-
ctBa pemenuid. [lonsitue bynaamentansaon cuctemMsl pemenuii (PCP) OCIIAY.
6. YUactawie meToabl pemmeHus CJIAY. Meton kBanpatHbix kKopHel (misg CJIAY cum-
METPUYHOM OCHOBHOM MaTpHILEH),
7. Yactubie metoasl pemieHust CJIAY. Meton nporosku (A1 TpexIuaroHaabHON
CJIAY).
8. IloHATUS BBIYMCIUTEIBHON YCTOMYMBOCTH U HEYCTOMYMBOCTU METOJIOB IPHU pe-
menun CJIAY na OBM. [lonsTus xopouei u miaoxoi o0ycinoBiaeHHocTr CIIAY.
9. Meronbl U MpUMEpPH OLEHUBAHUS BBIYMCIUTENBHON CIOXHOCTU aJTOPUTMOB.
[TpoGnembl, Bo3HUKaOIIUE MpU pemieHun nepeornpeaeneHubix CJIAY u cnocoObl ux
peLIeHHUS.
10. Meron LU-paznoxenus mns pemennst CJIAY.
11. WccnenoBanvue W pelieHHE CHUCTEM JMHEHHBIX anreOpanvyecKux YpaBHEHUU C
npuMmeHenueM M.
12. CriocoOsl ipeobpa3zoBaHus peabHbIX 33/1a4 K BUAY, YAOOHOMY Ui IPUMEHEHUS
VCKYCCTBEHHOI'O MHTEJUIEKTa



CemecTtp 2

Moaynu 5, 6. JIuHeliHbIe U eBKJIU/I0BbIE IPOCTPAHCTBA
1. IloHsITHE TMHEWHOTO MPOCTPAHCTBA (AKCHOMBI), €r0 MPOCTEHUILINE CBOMCTBA.
2. [Ipumeps! IMHEHHBIX IPOCTPAHCTB.
3. JIuHelHasg 3aBUCUMOCTh M HE3aBUCUMOCTb CUCTEMBI BEKTOPOB B JIMHEWHOM IIPO-
CTpaHCTBE (OCHOBHBIEC TEOPEMBI).
4. basuc u pa3MepHOCTh KOHEYHOMEPHOTO JIMTHEWHOTO MpocTpancTBa. [Ipumepsr Oa-
3UCOB B JIMHEWHBIX TPOCTPAHCTBAX.
5. Ilepexon ot 6a3uca k 6a3zucy, cBoMCTBa MaTpuilbl repexoaa. opmyiibl mpeodpa-
30BaHUs KOOPAMHAT MPU NEpEeXoe oT Oa3uca K 0asucy.
6. [loanmpocTpancTBa TMHEWHOTO MTpocTpaHcTBa. JImHeltHas 06010UKa.

JlBa crioco0a OnmMcaHus MOANPOCTPAHCTBA B pocTpaHcTBe R,

7. Cymma u nepeceuenue noanpoctpascTs. [loctpoenue 06a3ucoB B cymme U nepece-
YEHUH MOIITPOCTPAHCTB.

8. IlonsiTHE €BKIIMIOBOrO JIMHEWHOTO NpocTpancTBa. HepasenctBo Komm-
byHsikoBCKorO.

9. IIpuMepsl €BKIUAOBBIX IPOCTPAHCTB.

10. JIuneitHple HOpMHUPOBAaHHBIE TIPOCTPAHCTRA.

11. OpToroHasbHbIE U OPTOHOPMHUPOBAHHBIE OA3UCHI, UX CBOMCTBA.

12. IIponecc oproronanuzamuu ['pama-IlImusra.

13. OpToroHajibHOE OTMOJTHEHNE K MOANPOCTPAHCTBY. 3ajadya O MEePIeHANKYIISAPE.

Moayasb 7. Teopusi TUHEeHHBIX ONIEPaTOPOB
B KOHEYHOMEPHBIX MPOCTPAHCTBAX

1. IlonsiTHe MWHEHHOTO Omeparopa, ero MmpocTeimme cBoricTBa. Teopema 00 OAHO-
3HAYHOM 3aJIaHUH JIMHEMHOTO omnepaTopa.
2. Snpo m oOpa3 nuHeHoOro omneparopa. Teopema o pa3MepHOCTIX siapa U oOpasza
JIMHENHOT O oneparopa.
3. Marpuiia TMHEHHOTO oneparopa. Matpuiibl IMHEWHOTO onepaTopa B pa3HbIX Oa-
3HUcCax.
4. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JTMHEHHOTO OIepaTopa, OCHOB-
HbIE TTOHSTHUS.
5. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OMEepaTopa.
6. IIpuBeieHre MaTPULIbI TMHEHHOTO ONeparopa K JUaroHaIbHOMY BUJLY.
7. ConpsiKEHHbII TMHEUHBIN OlepaTop, €ro NpOCTEUIlINe CBOMCTBA.
8. CaMmoconpsKeHHBIN JTUHEHHBIN onepaTop. CBONCTBa COOCTBEHHBIX 3HAUCHUN U
COOCTBEHHBIX BEKTOPOB CAMOCOMPSIKEHHOTO onepaTopa.
9. OproroHayibHbIE MATPHUIIBI, UX CBOICTBA.
10. OpToroHanbpHbIC ONIEPATOPHI, UX CBOMCTBA.
11. Metoapl HaXOXKIeHUSI COOCTBEHHBIX 3HaYE€HUN U COOCTBEHHBIX BEKTOPOB OIepa-
Topa (MaTpuilbl). CUHTYJISIpHOE Pa3I0KeHUE MaTPHIL.

Moayas 8. KBaapaTuunsbie ¢popmbl
1. KBagparuunsie popmbl (KD), ocHOBHBIC TIOHATHS, BUJIBI 3AITHCH.
2. U3menenue K® nipu nuHelHbIx npedpa3zoBanuax. Kanonnueckuii Buj KO.



3. [Ipuenenne KO k kaHoHWYECKOMY BUy METOI0M Jlarpamxa (BbIAEICHUEM T10JI-
HBIX KBaJIPaTOB).

4. OproronansHeie mpeodpazoBanus. [IpuBenenne KO k kaHOHMYECKOMY BUIY METO-
JIOM OPTOTOHAJIbHBIX MPe0Opa30BaHUil.

5. Hopmanensiii Bug K®. Curnarypa KO.

6. 3akoH unepuun KO.

7. 3HakoorpeenaeHHble U 3HaKkonepeMenHbie KO. OCHOBHBIE TEOPEMBI.

8. Kpurepuii CunbBectpa, cieactsue u3 Hero. Kpurepuu 3nakonocrosinctsa KO.

9. Ilpumenenue K@ k nccnenoBanuio PyHKIIMHA MHOTUX IEPEMEHHBIX HA SKCTPEMYM.
10. IIlpumeHeHne METOA0B UCKYCCTBEHHOT'O MHTEIIJIEKTA MTPY UCCIEA0BAHUM KBaJIpa-
TUYHBIX (DOPM B MPUKIIATHBIX 3a/1a4ax.

Cemectp 3

Moayian 9, 10. OcHOBHBIE aJiredpanvecKue CTPYKTYpPbI
1. bunapueble onepanuu, ux BuAbl. [IpruMepbl OMHAPHBIX Onepaiui.
2. HertpasibHbIH, peryJIIpHbIA, CAMMETPUYHBIN 3JIEMEHTBI. OCHOBHBIE TEOPEMBI.
3. [Nonsitue anredpel. OgHOTUITHEBIE anreOpbl. PanT anreOpbl. OnpeneneHne romo-
Mopdu3zma anreop.
4. Tlousarue nzomopdusma 1Byx anreop. OCHOBHBIE TEOPEMBI.
5. llonsartue rpynmnel. AGeneBa rpymnmna. [Ipumeps! rpymi.
6. CoiictBa rpymi. ['omoMopdu3Msl rpymi.
7. [Ipumep romomopdusMa rpyil.
8. ITonsTre konbla (akcuoMsl Konbla). KommyratuBaoe komiblo. [IpuBectu mpumep
KOJIbLA.
9. CBoiicTBa KOJI€EIl.
10. 'omomopdusm konen. [Ipuectu mpumep romomopdu3Ma KoJiell.
11. IlonsiTre nons (akcromel noss). Ilpumepsl nomnei.
11. Konb1io MHOTOWIEHOB. OCHOBHAsI TEOpEMa anreOphl.
12. HenmpuBoauMbie MHOXHUTETU (MHOTOUJIEHBI) Haj nojieM. Teopema bezy. Pazino-
YKEHUE MHOTOYJIEHA Ha HENTPUBOAUMbBIE MHOKHUTEIIH.
13. ITone pannoHanbHBIX ApoOeii. Beinenenue menoi yacTu.
14. Tlpocreitmue npo6u. Teopema o pasiiokeHUU NMPaBWIHLHON pallMoOHATBHON APOOH
B CyMMY MPOCTEUIINX APOOEH.
15. JleMoHCTpanus pemeHus 3ajad no ajaredopanyeckKuM CTPYKTypam C MOMOIIBIO
MCKYCCTBEHHOI'O MHTEIJIEKTA

Cemectp 4
Monyas 11. MeTpudeckue npocTpaHCTBA
1. TloHsATHE METPUYECKOTO TPOCTPAHCTBA (ONpe/IelICHUE, AKCHOMBI, TPUMEPhI METPH-
YECKHUX MPOCTPAHCTB).
2. OCHOBHbIE TTOHSTHS, CBI3aHHBIE C METPUKOM.

3. AHanu3 CXOMMOCTH B KOHKPETHBIX MPOCTPAHCTBAX ((R:, pp) : (C [a, b], yo ),

(Ip’ pp)’ (S’ pp)’ (C[a'b]' ,01)).



4. IlonHble MeTpUYECKHE MPOCTpaHCTBA. baHaxoBbl mpocTpancTBa. DyHIaMeHTab-
HBIE TIOCJIEIOBATEIILHOCTH 3JIeMEHTOB. [Iprmepnl 6aHaxoBbIX TPOCTPaHCTB. [Ipumep

HEToJHOTo mpocTpancTsa (L2 [—1, 1])

5. [IpuHiun cxxumaromux otoOpakeHuii (teopema banaxa, 10Ka3aTenabCTBO).

6. O0OOIICHHBI MPUHITUT C)KUMAIOIIIUX OTOOPAKEHUH, €r0 MPUMEHEHHE K JI0OKa3a-
TEJIbCTBY CYILIECTBOBAHUS HHTETPAJILHOTO ypaBHEeHUs BoibTeppa.

7. PerieHne cucTeM JIMHEHHBIX aJlreOpanvyecKuX ypaBHEHUH METOJOM MIPOCTBIX UTEpa-
1005058

8. JIunelinble HHTErpabHbIE YpaBHEHUS Dpearonbma 2-ro pojia, J0Ka3aTeabCTBO CY-
IIECTBOBAHUS PEIICHHUS MPY TTIOMOIIN MPHHIIUITA CKUMAIOIINX 0TOOPaKCHHIA.

9. IlpuMeHeHne UCKYCCTBEHHOTO HHTEJUIEKTA MPH PEIICHUH PealIbHbIX 3a1a4 Hudpo-
BOI1 00pabOTKM U300pAKEHHH C UCTIOIB30BAHUEM JTUCKPETHOTO MPeoOpa3oBaHUs
ODypse.

Moayab 12. JIuHeiiHble HOPMUPOBAHHbIE MPOCTPAHCTBA
1. Onpenenenrie TMHEHHOTO HOPMUPOBAHHOT'O IIPOCTPAHCTBA, ET0 CBOMCTBA.

2. banaxoBbI IIPOCTPAHCTBA.
(m)

3. IIpumMepsl HOpMUPOBAHHBIX TpocTpancTs (R™, 17,

m, C[a,b]), IOHATHE CXOIUMO-
CTH B CPEHEM.
4. Juneiineie HOpMUpOBaHHKIe IpocTpanctea V [a, b], C"[a, b], Hopmsr B HuX.

5. [loampocTpaHCTBa TMHEHHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA, TPUOIMIKEHHE dJie-
MEHTaMH TIOIPOCTpaHCTBA. [TOHATHE PacCTOSHUS OT 3JIEMEHTA JIO ITOANPOCTPAHCTRA.

Moayas 13. IIpocTpaHcTBa €O CKAJISIPHBIM NMPOU3BEIEHUEM
1. TlonsTHe mpocTpaHCTBa CO CKaJISPHBIM Ipou3BeaeHueM. CBONCTBA CKaJsIPHOIO
IIPOU3BEACHUS.
2. IloHaTue npocTpaHcTBa cO CKASIpHBIM npou3BeneHreM. HepaBenctso Komu-
ByHSIKOBCKOIO B MPOCTPAHCTBE CO CKAIAPHBIM ITPOU3BEACHUEM.

3. ITpuMepbl NPOCTPAHCTB €O CKaIspHbIM npoussencarem: R, 1, L, [a, b] : Wz1 [a, b] :

4. OpToroHajbHbIE 1 OPTOHOPMUPOBAHHBIE CUCTEMBI 3JIEMEHTOB. OCHOBHBIE CBOM-
CTBa.

5. Ipouecc I'pamma-IIIMuara oproroHaM3aluy CUCTEMBI 3JIEMEHTOB B IIPOCTPAHCTBE
CO CKaJISIPHBIM MTPOU3BEJICHUEM.

6. ['uns6epToBbl TpocTpancTBa. [IprMepsl rHIbOEPTOBBIX TPOCTPAHCTB.

7 PacctosiHuEe OT 3JIeMEHTa J0 MOANPOCTPAHCTBA B TMILOEPTOBOM MPOCTPAHCTBE.
OpToroHanabHOE JI0MOJIHEHHE MOAIPOCTPAHCTBA.

8. Panb1 dyphe B runb0epToBOoM ipocTpancTBe. HepaBenctBo beccensi.

9. [lonHble opTOrOHATBHBIE cUCTEMBI. [IprMepsl.

Moayas 14. O01asi Teopusi JMHEHHBIX ONIEPATOPOB
(B 0eCKOHEYHOMEPHBIX MPOCTPAHCTBAX)
1. O6wee onpenenenue oneparopa. [Ipeaen u HenmpepsIBHOCTH ONEpaTopa B HOPMHU-
pOBaHHOM NpocTpaHcTBe. OnpeeneHne JINHEMHOro onepaTopa.



2. Ompepenennue TUHEHHOTO oreparopa. Teopema 0 JIMHEMHOM MHOTO00pa3vu MHO-
YKECTBA 3HAYEHUI JINHEMHOT O ONepaTopa.

3. HemnpepbIBHBIE U OTpaHUYEHHbBIE JTMHEHHBIE ONIEPATOPHI, SKBUBAJIEHTHOCTD 3TUX
MOHSATUN JIJIs1 TUHEWHOTO oreparopa (OCHOBHAsI TEOpPEMa).

4. IIpumepsl IMHEMHBIX ONEPATOPOB B KOHEYHOMEPHBIX MPOCTPAHCTBAX.

5. MHTerpanbHbIil onepaTop B MPOCTPAHCTBAX (DYHKIUM.

6. IIpocTpascTBO MuHEHHEIX onepaTopoB. Hopmuposaruoe mpoctpanctso L(X,Y)
JIMHEWHBIX oneparopoB. Hopma nuHEeNHOro oneparopa.

7. O6patHble TuHEeHbIe onepatopbl. MHOXecTBO N (A) HYJIEH oreparopa, ero
ceorictBa. Teopema banaxa.

8. [Ipumepbl 0OpaTHBIX OMEPATOPOB.
9. Knaccuduxkarus 1 cBOWCTBAa HHTETPAIbHBIX ypaBHEeHUH Bonbrepa u @penroiapma



Bapl/laHTbI TECTOBBIX 3aJIAHUH B TUCTAHIIMOHHBIX y‘leﬁHbIX Kypcax

Tekymmi KOHTPOJIb 3HAHUHN CTYJICHTOB B MOKET ITPOBOJUTCS B BUAE KOMIIbIO-
TEPHOTO TECTUPOBAHUS MO PA3IIUYHBIM MOYJISIM (T€MaM) IPOTPaMMBI.

KoMmbroTepHble TECThI MPEACTABICHBI B JUCTAHIIMOHHBIX YUYEOHBIX Kypcax Ha
0aze cucteMsl ynpasienus: ooydenneM Moodle: http://cdo.rsreu.ru/

JlocTyn K KypcaM IpeloCTaBisieTcs 1Mo Naposio U3 BHYTpEeHHEH HH(OPMAIIMOH-

HOM CHCTEMBI OpraHU3aIKi U U3 TI00anbHOM cetu HTepHET.

BryTpu kaxnoi yueOHON TeMbl cOPpMUPOBAH OOIIMPHBINA OaHK Pa3HOOOpa3HBIX
BOIIPOCOB, KOTOPbIE pa3OUThl Ha KaTeropuu. Kaxknas xateropusi COIep>KUT OJHOTHII-
HBIC 337241, O0bETMHEHHBIE OJJTHUM y4eOHBIM BompocoM. Tect dopmupyercs Ha oc-
HOBE BbIOOPA CIyYaHOIO BOIIPOCA U3 KaXIOW yKa3aHHOU KaTerOpHH.

TecThl 1151 NPOBEPKH OCTATOYHBIX 3HAHUM
[Ipr mpoBepke OCTATOYHBIX 3HAHWUM CTYJICHTAM pPa3peIiacTcs HUCIIOIb30BaTh
KOHCIIEKTBI JIEKIIUM U CIIPABOYHYIO JIUTEPATYPY.

KOI{ H HAUMCHOBaHHE KOI[ H HAMMECHOBAHMEC HHANKATOPA

KOMIICTCHIIUN JOCTHKCHHUA KOMIICTCHIIUN

OIIK-1: Croco0eH KOHCYJIbTUPOBATh u|OIIK-1.1: npumenser ¢yHIaMeHTaJIbHbIE
UCMONB30BaTh  (PyHJAaMEHTAJIbHbIC 3HAHUSA B |3HaHHUA B O0JIACTM MAaTeMaTHYECKUX HAyK B
obnacTu MaTeMaTH4eCKOr 0 aHanmn3a, | IpoQecCUOHANBHON eI TeTbHOCTH
KOMIUIEKCHOIO ¥  (YHKIMOHAJIBHOTO aHalu3a,
anreop#l, T€OMETPHUH, mudepeHnnanTbHON
reOMETpUM U TONOJOruM, AuddepeHnnanbHbIX
YpaBHEHUH, JUCKPETHON MaTeMaTUKU U
MaTeMaTUYECKOW JIOTUKH, TEOPUH BEPOSATHOCTEH,
MaTeMaTU4eCKOM  CTaTUCTUKM U CIy4YaWHBIX
IIPOLIECCOB, YHMCIEHHBIX METOJ0B, TEOPETHUECKON
MEXaHUKH B MPO(ECCHOHAIbHON AEATENbHOCTU

@) munoevie mecmosvie 60nPOCHL 3aKPbINO20 MUNA:

1. Jlano BbIcKa3biBaHue D =X Vv X, = X_2 . UeMy paBHO JIOTHYECKOE 3HAYECHUE
3TOrO BBICKA3bIBAaHUS NPH 3HAYECHUAX X =1, X, =07

a)l, 0) 0.

2. 3amanbl MuoxkectBa Q=11 2; 3; 4, 5}, 4={;3;5}, B={2; 5}, C={1 3}.
Haitti maOX)ectBO D=(ANB)UC.

a) D=0, 6)D:{l; 3 5}, B) D:{l; 2: 3 5}.
3. Haittu HOJI d = (a, b) nByx 1ensix yncen a =420, b =270.
a) 60; 0) 10; B) 30.

4. Jlano nuHeitHoe AMO(AHTOBO ypaBHEHUE (ypaBHEHHE B IEIBIX YHCIIAX)
4x+8y =11. Haiitu ero perieHue.

a) x=2+t, y=-t (teZ)

0) ypaBHEHHE HE UMEET PEIICHUI BO MHOXKECTBE IEIbIX YHCEI,


http://cdo.rsreu.ru/

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

5. Pemuth cpaBHEHHE 7X = 8(mod 9).

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

6. Kakoe u3 yTBepx)cHII He BBINMOJIHSETCS IS DJIEMEHTOB X, Y, Z JIMHEWHOTO
npoctpanctsa V :

a) X+y=y+X;

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

B) Ul J1F000r0 BekTopa X €V CyIliecTByeT eIMHCTBEHHBIN TPOTHBOITIOIOKHBIM
BEKTOp —X €V Takoi, 4To X+ (—X) =0,

I) CymecTByeT BekTop € €V Takoi, 9ro jis 1oboro Bekropa XV : X+6=46.

7. Matpunia T mepexona ot 6a3uca B:(el,ez) K Oazucy B':(el', ez') AMEET

_(1 -1 .
Bun T = (2 1 ) CBsA3b MKy 9TUMH 0a3UCaMHU ONUCHIBAETCS CHCTEMOM
2) e, =¢ +2e) 5) e =e -6, ) e/ =e +2e,, 0 e,=¢e —e’,
e,=—€ +e,. e, =2e +e,. e, =—€ +6,. e,=2¢ +e,.
8. B smHeiinoM npoctpaHcTBe R® BeKTOp-cTONGIOB 3amaHBl ABa BEKTOpA
-1 -3
a=| 2| a=| 0 | Torma eBkIuI0BbI HOPMBI HEH Ha_ZH 3THX BEKTOPOB PaBHBI COOT-
-2 4
BETCTBEHHO B B
D fal=3 f]=5. O a]|-2 |a]=4,
DRl e -

-5 3
9. CoOcTBeHHbIE 3HAYCHHS MATPHUIIBI A:[ > 0 JIMHEWHOTO oleparopa:

a) 4, =6, 4, =—1; 6) A =—6,4,=—1;
B) 4, =6, 4, =1; r) 4, =-614,=1

10. Matpuria kBagpatiaHoil Gopmbl F (X, X, ) = 2% —6XX, +9X; nMeeT Bux

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

(2 3) (1 —3}
B) A= ; r) A= .
3 9 -3 3

Ne 1 2 3 4 5 6 7 8 9 10
OTBeT a 0 B 0 a r B a r 0

6) munoesle mecmoeoble 60npOCsbl OMKpPbINMO20 muna:



1. Mano BeickasbiBanue D =X, v X, — X, . YeMy paBHO JIOTHYECKOE 3HAYCHHUE
3TOTO BBICKA3bIBaHMS IIPH 3Ha4eHUAX X, =0, X, =17

2. 3amanbl MuoxectBa Q={L 2; 3; 4; 5}, A={;3;5}, B={2; 4}, C={1; 5}.
Haiit Muoxectso E=A\(BNC).

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

4, Jlano nuHeWHOe NIHMO(AHTOBO ypaBHEHHE (YpaBHEHHE B IIEJbIX YHCIIAX)
2X+ 3y =8. Haiitu ero o0iee pemicHue.

5. Pemuts cpaBHeHue 3X = 7(mod 5) .

6. UccnenoBath Ha JNMHEWHYIO 3aBUCUMOCTh CUCTEMY BEKTOpOB. B ciyuae nu-
HEITHOW 3aBHCHMOCTH BBIPA3UTh KaKOW-HUOYIb BEKTOP uY€pe3 OCTaJbHbIE BEKTOPHI

CHUCTCMBI.
a = a = a =
-1 P 2 ’ 0 .

— (3) — (1
7. JlaHBI BEKTOPBI &, :[ 4}, a, :[J B mpocTpancTBe R°. 3ammcarts cooTeT-

CTBYIOIIME UM HOPMUPOBaHHBIE BEKTOPA €, €, (HOpMa - EBKJIHMI0BA).
. . -3 4
8. Haiitn cymmy COOCTBEHHBIX 3HAYCHHI MaTpuilbl A= 0 2 HEKOTOPOTO

JIMHEMHOTO oneparopa.
0. Bpruncnute ONPEACITUTEND MaTpulbl  KBaJAParu4HOU dbopMbI

F (%, %) =% —4xX, +5X;.
10. Uccnenosars kBagparuanyio popmy L(X, X,)=X —6x,X, +10x; Ha 3HaKO-

OMPENIETICHHOCTD, MOIb3YAICh KpuTeprem CHilbBECTpA.

Ne 1 2 3 4 5

oTBeT 1 {:L 3; 5} 20 x=1-3t, X= 4(mod 5),
y=2+2t (teZ) a
X=4+5t

Ne 6 7 8 9 10

oTBET Cucrema _ 3/5 -1 1 dopma Moa0xXu-
JIWHENHO 3aBU- | € = ) TEJIbHO-
cuMa —4/5
> OoIIpcAcCiiCHa

a=2a+2 _{M]
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