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1. IEJIM M1 3AJIAYY TUCHMUTIINHBI

Ilenu: obecrieuenre GpyHIaMEHTATIBLHON MOJTOTOBKH CTYJIEHTOB B OJIHOM M3 BaXKHEHIIINX
obracteil COBpeMEHHOI MaTeMaTHKU; U3YUCHHE OCHOB KJIACCUYECKON M COBPEMEHHOMN aJreOphi;
00y4YeHHEe OCHOBHBIM aIreOpanvdecKuM METOaM PEIICHUs 3a1a4, BOSHUKAIOIINX B IPYTUX
MaTEeMaTUYECKUX JUCHUIIMHAX U B MPAKTUKE; 3HAKOMCTBO C HICTOPUEH pa3BUTHUSI aJIreOpHI.

3anauu:

1) packpbITh poJb AIreOpbl B GyHIAMEHTAIBHOM U IPUKIIAJIHON MaTeMaTHKe,
chopMyIHpPOBATH OCHOBHBIE 3a/1a41 KJIACCUYECKON 1 COBPEMEHHOM anredphl;

2) HayuuTh (OpMYIUpPOBAaTH M U3JAraTh TEOPETHYCCKUE BOIPOCHI B OOIIEM BHIE,
AQHAIN3UPOBATh HAKONMBILUICA KOHKPETHBIM MaTepuan ¢ OOLUX IO3ULUMN, CO3/aBas
OCHOBY JJIs1 BBE/IEHUS (PYHIAMEHTAIbHBIX ITOHITUI anreopsl;

3) Hay4YUTh OCHOBHBIM METOJIaM UCCIICOBAHUS U PEIICHUS 3a/1a4.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeonas nucuurummaa b1.0.14 JIuneiinas anreOpa oTHOCHTCS K 00s13aTenbHOM yactu biioka 1
00pa30BaTesIbHOI POrpaMMbl.

Jis u3y4yeHus 1aHHOM y4eOHOW JUCIMILTUHBI HEOOXO UMbl 3HAHUS, YMEHUS U HABBIKH,
puOOpETEHHBIC B pE3yJIbTaTe OCBOCHUS MAaTEMAaTUYECKUX JUCIUIUINH CpeTHEen
00111e00pa30BaTeIbHON IITKOJHI.

[Tepeuenp nocneayoMMX y4eOHbIX TUCIMILINH, A5 KOTOPBIX HEOOXOUMbI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIEC JAHHOW yUeOHOM TUCIUTUIMHON: TUCKPETHAsi MaTeMaTHKa,

Qg depeHIaIbHble ypaBHEHUs, alredpanyeckiue CUCTEMbI, aITOPUTMbI TE€OpUH rpados,
MaTEeMaTHYECKOE MOJEIINPOBAHUE.

3. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUS JUCHUIIJIMHBI

[Tporniecc ocBoOeHMS AMCLUUILUIMHBI HANpaBiieH Ha GOPMUPOBAHHE CIIEIYIOIUX KOMIIETEHIINN B
cootBercTBum ¢ ®PI'OC BO u OIl BO no nanpasnenuto noaroroku 02.03.02
®yHaaMeHTanbHas HHPOpMaTUKa U MH(POPMAITMOHHBIE TEXHOJIOTHH

YK-1 CnocobeH ocymecTBIATh MOUCK, KPUTUYECKUI aHAIIU3 U CUHTE3 UH(OpMalnu,
HOPUMEHSTh CUCTEMHBIN TIOJIXO/1 AJISl PEIIeHUs TOCTaBICHHBIX 33/1a4;

VYK-6 CniocobeH ynpaBiisiTb CBOMM BPEMEHEM, BHICTPAUBATh U PEATTU30BBIBATH TPAEKTOPUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUEHHE BCEH KHU3HM;

OIIK-1 CnocobeH nmpuMeHsTh pyHIaMeHTaIbHbIe 3HaHUs, TIOJyYeHHbIEe B 001aCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HAayK, U HCIOJIb30BATh UX B MPO(PECCHOHANBHOM
JESITEIbHOCTH.

B pe3ynbpTaTe 0CBOCHHS MTUCIHUIUIMHBI O0YYArOIITHICS JOKEH

3HATh: OCHOBHBIE TIOHATHUS AJITeOPBI, OMPEAeTICHUs] U CBOWCTBA MAaTEMAaTHUECKUX OOHEKTOB B
3TOM 00MacTu, POPMYJIUPOBKH YTBEPKACHHI, METOIBI UX JOKA3aTEIbCTBA, BOBMOXHBIE CEPHI
UX IPUIOKECHUH;

YMETh: PeIaTh 3aJa9 BBIYUCIUTEIIFHOTO H TEOPETHUYECKOTO XapaKkTepa B 00J1acTh anreOpsl;
BJIQ/ICTh: MAaTEMATHUECKUM arapaToM YpaBHEHHH anreOpbl, METOIaMH PEIIeHUs 33/1a4 U
JTIOKa3aTeNIbCTBA YTBEPKICHUHN B ATOM 00JIACTH.



4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHbI

O0bBEM AUCLHUMILUIMHEI cOCTaBIIAeT b 3aueTHbIX €., 180 yac.

dopma MpOMEKyTOYHOU aTTeCTALUU: SK3aMEH.

4.1. Coz[epma}me JUCUMILIMHBI, CTPYKTYPUPOBaHHOE IO TeMaM, C YKa3aHUEM BH/10B
y‘leﬁﬂblx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Pa3zgen qucuuninHb / Tema

CemM.

Busbl yueOHOI paboThI

KoHnrakTHast paboTa
MpernoiaBaTens ¢
00yJarIUMHUCS

pabora

Jlexun

JIab.
3aHATHUS

IIpakr.
3aHATHSA

CaMocT.

DopMBI
TEKYLIET0
KOHTPOJIS;
DopMBI
IIPOMEXKYT.
aTTeCTalluU

Tema | BekTopHO-MaTpHUHBIE ONIEPAITIH

8

8 12

IIpoBepka
JIOM.paboThI;
Cam.pabora

Nel

Tewma 2 Onpenenurenu

[Iposepka
JTIOM.pabOTHI;
Cam.pabora
Ne2

Tema 3 Cucrempl TMHEWHBIX ypaBHEHUN

[Iposepka
JTIOM.pabOTHI;
Cam.pabora
Ne3

Tema 4 CoOCTBEHHBIE 3HAUEHUS,
COOCTBEHHBIE BEKTOPHI MaTPHII

IIpoBepka
JIOM.paboThI;
Cam.pabora
Ne4

Tema 5 KBagparuunsie Gopmbl 1
3HAKOOTPEEICHHBIC MAaTPHULII

IIpoBepka
JIOM.paboTHI;
Cam.pabora
Ne5

Hroro (2 cemectp):

36

36 63

9K3.

4.2. Ilian BHeayIMTOPHOI caMOCTOSITeIbHON PadoThl 00y4aroIUXCcs M0 AUCHUTITIHHE

Paznen quctumivae! / Tema CamocrositesnbHas paboTa 00yJaromuxcst OneHouynoe | YueOHO-
Bun camocr. Cpoku 3arpatsl CPEICTBO METOJHYECKOE
paboTsl BBINIOJTHEHHS | BPEMEHU obecrieueHne
CaMOoCT. PabOTHI
Tema 1 BekropHO-MaTpuuHBIE Brmonnenue Iocne 12 ITpoBepka Crucok
ornepanuu JIOM.pa0boThI H3y4EHUs JIOM. JHUTEpaTyphl
TEMBbI paboThI npujiaraercs
Tewma 2 Onpenenurenn Brmonaenue Iocne 10 ITposepka Crucok
JIOM.pabOThI H3yYEHUS JIOM. JUTEPaTyPHI
TEMBbI paboThI npujiaraercs
Tema 3 CructeMbl THHEHHBIX Brmonaenue Iocne 13 ITpoBepka Crucok
ypaBHEHHUH JIOM.paOOTHI H3yYEHHS JIOM. JUTEPaTyPHI
TEMBbI paboThI npuiiaraercs
Tema 4 CobcTBEHHBIE Brinonnenue ITocne 14 IIpoBepka Crucok
3HAa4YEeHHsI, COOCTBEHHBIE JIOM.paOOTHI H3yYEHUS JIOM. JUTEPaTyPHI
BEKTOPBI MaTpHI TEMBI paboTsl TIpuIaraeTcs




Tema 5 Kanparnunsie popmbl | Brimonnenue Iocne 14 ITposepka Crucok

Y 3HAKOOIIPEICJICHHBIC JIOM.paboThI N3yYCHUS JIOM. JHUTEpaTyphl
MaTpHIIBI TEMBI paboTsl HpUJIaraeTcst
OO01ast TPYA0EMKOCTh CAMOCTOSITEIBHOM paboThI (Yac.) 63

W3 HUX ¢ UCIIOJb30BaHUEM QJICKTPOHHOI'O OGy‘IeHI/IH u
JHUCTAHIITMOHHBIX O6pa3OBaTeJ'II)HLIX TEXHOJIOTUM (qac.)

4.3. Conep:xaHue y4eOHOIro MaTepuasa

Temal. BexkTopHO-MaTpUUHbIE ONIEpPAIUH.
n

n
BekxTopHoe mpocTpaHcTBO R™: nousrrue n-MEpPHOT0 BeKTOpa; 0003HAYEHHUSI; POCTPAHCTBO R
JUTMHA BEKTOpA; CPaBHCHHE BEKTOPOB; apr(PMETHUECKHUE IEHCTBUS C BEKTOpaMH W JIMHEWHAs
3aBHCUMOCTbH; CKaJIIPHOE MPOU3BEICHHE BEKTOPOB; PACCTOSHUE MEXIY TOYKAMU; YIOJ MEXIy

"
BEKTOPAMM; HEPABEHCTBA IS JUIMH BEKTOPOB; CTaHAApTHBIN Oa3uc B R, pa3I0KEeHUe BEKTOpa
1o 6a3ucy; napameTpuyecKue ypaBHEHHUsI IPSIMOM, Jyda U OTpe3Ka.
Jlunelinple (YHKIMM, ypaBHEHHS H HEPABEHCTBA: JIMHEHHBbIE (YHKIHMH BEKTOPHOTO

n
apryMeHTa, ypaBHEHHUS U IIJIOCKOCTH B R ; INHEHHBIC HEPABEHCTBA U MOJIYIIPOCTPAHCTBA.
Marpuisl 1 MAaTpUYHBIE ONIEPALMHU: ITIOHATUE MATPULIbl; HEKOTOPBIE CIIEUAJIbHbIE MAaTPULIBL;
CTpOYHAas U CTOJIOEBAsI CTPYKTYpa MAaTPUIL; TEHCTBUS C MATPULIAMH.

Tema2. Onpenenurtenu.

Onpenenureny Matpul] 2-TO MOPsAKa; ONPENEIUTENN MaTpull 3-ro Hopsaka; oOIIui
CIIy4ail: BBIYMCIECHUE ONPENEIUTENS MAaTPULIBI 1-MEPHOTO MOPSAKA.

Teopema o paBHOIIpaBUM CTPOK M CTOJIOLIOB OIPEACIUTEN.

CaoiicTBa onpenenuTene.

[IpakTHueckoe BBIYMCIICHUE ONPEACIIUTEIICH.

Tema3. Cuctembl TMHEWHBIX ypaBHEHUH.

CucreMbl JTMHEWHBIX ypAaBHEHUN HAdyaJbHbIE IOHATHS; CHUCTEMA JIMHEWHBIX YpPaBHEHHWM B
pa3BepHyTOH (QopMe 3amucH, IOHSITHE COBMECTHOCTH M PELIEHUS CHCTEMbI; BEKTOPHO-
MaTpUyuHble (POPMBI 3aMHMCU JIMHEHHBIX CHCTEM; TOCTAHOBKA OCHOBHBIX BOIPOCOB, CBSI3aHHBIX C
JIMHENHBIMU CUCTEMAMU.

Meron ncknroyenus I'aycca: cxema mertona.

Jlunelinasg 3aBHUCHMMOCTh M 0a3uChl: JIMHEHHAsh 3aBUCHMOCTh BEKTOPOB: pPa3BEPHYTOE
U3JI0KEeHHe BOIpoca; (OpMYIHMPOBKAa OCHOBHOW TeOpeMbl; 0a3MChl U pa3loKeHUE BEKTOpa I10
MIPOU3BOJILHOMY 0a3ucy; KpUTEpUH CYIIECTBOBAHUS HETPUBUAIBHBIX DPEUICHUH OIHOPOJHOMN
CUCTEMBI; 10Ka3aTeIbCTBO OCHOBHOU T€OPEMBI.

OOpaTHble MaTpHUIIbl: OIpeneieHHe, KpUTEpUil CYIECTBOBaHMS U CBOICTBa 0OOpaTHOM
MaTpHIlbl; GOpMyia BEIUMCIEHUS OOpAaTHON MaTPHULIBI.

Pemenne cuctem ypaBHEHHIl ¢ 0OpaTUMOW MaTpULIEW: pelleHHEe C IMOMOIIbI0 00paTHOU
MaTpHlIlbl; perienue no gopmynam Kpamepa.

PaHr marpunbl: ompeneneHHe M TEOpEeMa O PAaHre MATPUIBI; METOJbl BBIYHUCICHUS pPAaHTra
MAaTpHIIbl; PaHT U YCIOBUS 0OpaTUMOCTH MaTPHIIbL.

Pemenne npon3BOJIBHBIX CHCTEM JIMHEHMHBIX YPAaBHEHHI: YCIOBHE COBMECTHOCTH: TEOpeEMa
Kponekepa-Kanemnu; pemieHrne COBMECTHOW CHUCTEMbI, MaTpUYHOE IpeACTaBIeHHE OOIIEro
peleHus; 6a3ucHbIe peleHusl.




Tema4. CoOGcTBeHHBIE 3HAYCHHS, COOCTBEHHBIE BEKTOPBI MATPHII

OnpeneneHue COOCTBEHHOIO 3HA4Y€HUs MATpHUIbl; XapaKTEPUCTUYECKUH  IOJIMHOM
(MHOTOUJIEH); COOCTBEHHBIE BEKTOPHI MaTpullpl. JIMHEWHass HE3aBUCHUMOCTh COOCTBEHHBIX
BEKTOPOB M JMAaroHajJu3alys MaTpull B ClIy4yae pa3jIM4YHbIX JEHCTBUTEIbHBIX COOCTBEHHBIX
3HAYEHUMN.

CBsi3b  COOCTBEHHBIX  3HAYEHUH €O  CIEIOM W ONpEJENUTENIeM  MaTpHUIbL.
Hepnuaronanusupyemsie (IeQeKTHbIC) MaTPHUIIBI.

Tema5. KBagpatuunsie (OpMbI 1 3HAKOOIPEIETICHHBIE MATPHIIBL.

Onpenenenne KBaapatudHoil ¢Gopmel. [IpencraBieHne ¢ UCHOIB30BAHUEM CHMMETPUYHOMN
MaTpHIbl U CKAJSIPHOTO IPOU3BEICHUS.

3HaKooOIpeIeIeHHbIe KBaJIpaTU4YHble (OPMBI U CHMMETPUYHBIC MATPHUIBL; TMPHUMEPHI.
[TpunoxeHus: 1OCTaTOYHbIE YCIOBUS SKCTPEMyMa BTOPOIO MOPsAKAa; KPUTEPHUH BBITYKJIOCTH
(BOorHyTOCTH) (PYHKLIMH HECKOJIBKHUX NEepeMeHHBbIX. [ naBHBIe M Bemymue (YIrJIOBBIE) MHUHOPHI
CUMMeTpUYHON MaTpulbl. Kpurepuii 3HakoonpeeneHHOCTH KBaIpaTUYHbIX GopM (B TEpMUHAX
TJIaBHBIX MUHOPOB).

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKHUX 3aHSITHI U JJaOOpPaTOPHBIX PadoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CpEJICTBA DopmMupyeMble
KOMIICTCHIMU

Tema 1 BekTopHO-MaTpUYHbBIE ONEpaIiH 8 Cam.pabora Nel YK-1, YK-6, OIIK-1

Tema 2 Onpeaenurenu 6 Cam.pabora Ne2 VYK-1, YK-6, OIIK-1

Tema 3 Cucrembl TMHEHHBIX YpaBHEHUN 8 Cam.pabora Ne3 YK-1, YK-6, OITK-1

Tema 4 CoOCTBEHHBIE 3HAUCHUS, 7 Cam.pabora Ned VYK-1, YK-6, OIIK-1

COOCTBEHHBIE BEKTOPHI MaTPHIL

Tema 5 Kagpatuuubie GOpMBI 1 7 Cam.pabora Ne5 YK-1, YK-6, OITK-1
3HAKOOMPE/ICICHHbIC MATPHIIBI

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEJIbHOE U3yUeHHe CTyAeHTaMu
B PAMKAaX CaMOCTOATEJbHOH padoThI

Tema 3amanue dopmupyemblie
KOMIETEHINH

Tema | BekTopHO-MaTpHUYHBIE ONIEPAITIH WunuBugyansHoe 3aqaHue YK-1, YK-6,
OIIK-1

Tema 2 Onpenenurenu WunuBugyansHoe 3aqaHue YK-1, YK-6,
OIIK-1

Tema 3 CucteMbl TUHEHHBIX ypaBHECHUN WuauBuayansHOE 3ajaHKe YK-1, VK-6,
OIIK-1

Tema 4 CoOcTBEHHBIE 3HAUCHHS, JlomarntHee 3agaHue VK-1, VK-6,

COOCTBEHHBIE BEKTOPHI MATPHII OIIK-1

Tema 5 Kagpatuausie GOpMBI 1 JomaiuHee 3aganue YK-1, VK-6,

3HAKOONPEJCICHHbIE MaTPULIbL OIIK-1

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocrosTenbHast paboTa CTyACHTOB BceX (pOopM U BUJIOB O0yUEHUS SBISIETCS] OAHUM U3
00s13aTeNIbHBIX BUJIOB 00pa30BaTEIbHOM IeATETbHOCTH, 00ECTIeUMBAIOILEH pean3aluio




TpeboBanuit denepaibHbIX TOCYAAPCTBEHHBIX CTAaHIAPTOB BhICIIEro oOpa3oBaHus. CorimacHo
TpeOOBaHUSAM HOPMAaTHUBHBIX JOKYMEHTOB CAMOCTOSITENIbHAs padoTa CTY/IEHTOB SIBIISIETCS
00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTeJIbHOTrO MIpoLecca, TaK KaK OHa 00ecrieunBaeT
3aKpeIUIeHUE MOJTyYaeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM IpUOOPETEHHs HAaBBIKOB
OCMBICJICHHS U PaCIIUPEHUs UX COJEP KaHUs, HABBIKOB PELICHUs aKTyaJIbHbBIX IPOOIEM
(dbopmupoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKU K CEMUHapaMm, J1a00opaTOpHbIM padoTaM, clade
3a4eTOB M SK3aMeHOB. CaMocTosITeIbHAS Pad0Ta CTYACHTOB MPEJCTABISAET COO0M COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAY IUTOPHBIX 3aHATUN U paboT. CamocTosTeNnbHAsA paboTa B paMKax
00pa30BaTeNbHOTO MPOIIECCa B By3€ PEIIAET CIACAYIOLIUE 3a0a4u:

— 3aKpeIyIeHue U pacliMpeHe 3HaHUi, yMEHUH, TOJy4YeHHbIX CTYACHTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHI, IPEBPAIICHUE UX B CTEPEOTUITHBI YMCTBEHHOHN U
(bu3n4ecKoil 1esTeITbHOCTH;

— IpUOOpPETEHNE JONOTHUTEIBHBIX 3HAHUH ¥ HABBIKOB O JUCHUIUIMHAM Y4eOHOTO TIaHa;

— (opMHUpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JeSITEIIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHU Ha KAUECTBEHHOE OCBOEHUE 00pa30oBaTeIbHOM
IPOTPaMMBEI;

— pa3BUTHE HABBIKOB CAaMOOPIaHU3alNHY;

— (popMHpOBaHUE CAMOCTOSITEILHOCTH MBIIIUIEHUS, CIOCOOHOCTH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3aliu;

— BBIPa0OTKA HABBIKOB 2(PPEKTHBHOI CaMOCTOATENBHOM MPO(HEeCCHOHAIEHONW TEOPETUIECKOH,
IPaKTUYECKON U yueOHO-UCCIIEJ0BATENIbCKOM e TEIbHOCTH.

IMoaroroBka k Jiekuuu. KauecTBO 0CBOCHHS COJIEpKaHHUSI KOHKPETHOW AMCIUTUINHBI
IPSMO 3aBHCUT OT TOT'0, HACKOJIBKO CTYJIEHT caM, 0€3 BHELIHEro MPUHYXJICHUs (GopMupyer y
ce0s1 yCTaHOBKY Ha MOJTyYSHHE Ha JICKIMSIX HOBBIX 3HAHWM, JTOTIOIHSIONINX YKEe UMEIOIINECS 110
JaHHOM nucuMIUIMHE. Bpems Ha HOATrOTOBKY CTY/IEHTOB K JBYXYacOBOI JIEKIIUH 110 HOpMaTHBaM
coctaBiseT He menee (0,2 yaca.

IToaroroBka k NpakTHYeCcKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTUUYECKOMY 3aHATHIO
BKJIIOUYAET CIEAYIOLIUE 3JIEMEHTBI CAMOCTOSITENIbHOM JIeATENbHOCTH: YETKOE MPEACTaBICHUE
LIEJIU M 3a]1a4 €ro MPOBECHHUS; BbIJIeJIEHUE HABBIKOB YMCTBEHHOM, aHATUTUYECKOM, Hay4YHOH
NeSITeTbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MPECTOsIel paboThl. BripaboTka HaBHIKOB
OCYILIECTBIISICTCSI ¢ IOMOIIBIO OJIYYEeHUs1 HOBOM nH(popMaluu 00 U3yyaeMbIX Mpoleccax 1 ¢
TIOMOIIIBIO 3HAHUS O TOM, B KaKOH CTENIeHH B JAHHOE BPEMsI CTYACHT BJIAJICET METOIaMHU
UCCIIEI0BATEIbCKON AEATENbHOCTH, KOTOPBIMU OH CTAHET I0JIb30BaThCsI HA MPAKTHUECKOM
3aHsATHU. [ToAr0TOBKA K MPaKTUYECKOMY 3aHSATHIO HEPEIKO TpedyeT nogdoopa MaTepuana,
JTAHHBIX U CIIELHAJIbHBIX HCTOYHHUKOB, C KOTOPBIMH MPEICTOUT yueOHas padora. CTyAeHThI
JIOJDKHBI JIOMA TIOATOTOBHUTH K 3aHATHIO 3—4 mpuMepa pOpMyJIHPOBKH TEMBI HCCIIEIOBAHNS,
IPEJCTaBICHHOTO B MOHOTpadusiX, HAyUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CaMOCTOSATEIBHO
OCYIIECTBIISIFOT MTOMCK COOTBETCTBYIOIIMX UCTOYHUKOB, ONPEAEISAIOT aKTyaIbHOCTh
KOHKPETHOT'O UCCIIEIOBaHUS MTPOIIECCOB U SIBJICHUH, BBLACTSAIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeNbCTBA aBTOPAMU HAayUYHBIX pabOT LIEHHOCTH TOTO, YeM OHU 3aHUMaroTcs. B xoze
CaMoro NMPakTUYECKOT0 3aHATHUS CTYACHTHI CHavyalla MPeICTaBIAIOT HailIeHHbIE UMU BapUaHThI
(bopMyJIMPOBKH aKTyaJbHOCTH UCCIIEOBaHMS, 00CYKJIAl0T UX U 00OCHOBBIBAIOT CBOE MHEHHUE O
HaWIyylleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAaKTUYECKOMY 3aHATHIO 10 HOPMaTHBaM
coctapisaeT He meHee (0,2 gaca.

IToaroroBka k ceMHHapcKOMY 3aHATHIO. CaMOCTOSITEbHASA OJTOTOBKA K CEMUHAPY
HaIpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTCHUIO HAYYHON M WHOM JINTEpaTyphl; Ha TTOUCK
JIOTIOJTHUTEIBHON MH(OpMAIK, TTO3BOJISTIONIEH ITyOxke pa3o0paThCcsi B HEKOTOPHIX BOMPOCAX; Ha
BbIJIEJICHHE NTPU padoTe C pa3HBIMU UCTOYHUKAMH HE0OX0IMMOI HHPOpMAIIIH, KOTOopast
TpeOyeTcst U1 MOJTHOTO OTBETa Ha BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS TIPAaBUIIBHO BBHITICHIBATH BHICKA3bIBAHUS aBTOPOB M3 HMEIOIIXCSI HCTOYHHKOB



nHpopmaruu, opopMIIATh UX TI0 OMOIHOTrpaPUISCKUM HOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIN3 BHIOPAHHBIX UCTOYHUKOB HH(POPMAIINH; Ha TTOJATOTOBKY COOCTBEHHOTO
BBICTYIUICHUS 110 00CYAaeMbIM BoIlpocaM; Ha (OPMUPOBAHNE HABBIKA ONEPATUBHOIO
pearupoBaHus Ha pa3HbIE MHEHHSI, KOTOPHIE MOTYT BO3HUKATh MPU 00CYKICHUH TEX U UHBIX
HAy4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMHHApy 110 HOPMAaTHBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka k KoMI0KBUYMY. KOJIIOKBUYM IpecTaBisieT cO00i KOIIIEKTUBHOE
o0cy>xJIeHue pazjiena JUCLUILUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yUEHUs 3TOT0 pas3jesa
ctyneHTamu. [IoAroToBka k TaHHOMY BUIY yU€OHBIX 3aHATHI OCYIIECTBIISIECTCS B CIEIYIOIIEM
nopsiake. [IpenogaBarens gaeT CIMCOK BOMPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOJIYYUTh IpU
M3YYEHUHU OMPEENIEHHOTO MEePEUHs HayUYHbIX UCTOYHUKOB. CTyJI€HTaM BO BHEAYIUTOPHOE
BpeMs HEOOXOAMMO TIPOYHTAThH CIEIHATLHYIO JINTEPATYPY, BHITUCATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpBIE OYAYT 00CYKIaThCs HA KOJUIOKBHYME, MBICIIEHHO C(QOPMYIUPOBATH CBOE
MHEHHE I10 KaKJIOMY U3 BOIPOCOB, KOTOPOE OHU BBHICKAXKYT Ha 3aHATHH. Bpemst Ha MOAroTOBKY K
KOJUIOKBUYMY 10 HOpMaTHBaM cocTaBiisieT He MmeHee 0,2 yaca.

IHoaroroBka k KOHTpPOJILHOM padoTe. KonTponbHas paboTa Ha3HaYaeTCs Mocie
M3YYEHHUSI OMPEIEIICHHOTO pa3jiena (pa3aenoB) JUCIUILUIMHBI U IPEJICTaBIsIeT cOO00M
COBOKYITHOCTH Pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYJICHTOB Ha BOIIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aroT OT npemnoaaBarens. CaMocTosTeNnbHas OJArOTOBKA K KOHTPOJIBHOM paboTte
BKJIIOUYAET B c€0s1: — U3Yy4YEHHUE KOHCIIEKTOB JIEKLIUH, PACKPBIBAIOIINX MaTepral, 3HAaHUE
KOTOPOTO MPOBEPAETCS KOHTPOJIBHON paboTOil; MOBTOpEeHHE YyueOHOr0 MaTepuaa, MOJIy4eHHOTO
MIPU TIOJITOTOBKE K CEMUHAPCKHUM, MPAKTUYECKUM 3aHITHSM U BO BPEMS UX MPOBEICHNUS;
W3YyYEHHE JOTMOIHUTEIBHOMN JIUTEPATypPhl, B KOTOPOH KOHKPETU3UPYETCS COACPKAHKE
MIPOBEPSEMBIX 3HAHUI; COCTABJICHHE B MBICIICHHOW (DOpME OTBETOB Ha MTOCTABIICHHBIC B
KOHTPOJIbHOHM paboTe BOMpOCHl; ((OPMUPOBAHKE MICUXOIOTHUYECKON YCTAHOBKY HA YCIEIIHOE
BBITIOJIHEHHE BCEX 3a/1aHKi. Bpemsi Ha MOAr0TOBKY K KOHTPOJIBHOM padoTe o HOpMaTUBaM
COCTaBIsieT 2 yaca.

IMoaroroBka k 3a4ery. CamocTOsSTENbHAS OArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISITCS B TEUEHUE BCero cemecTpa. [loAroroBka BKItOUAET Cleyone JeHCTBUS:
MEePEUYUTATh BCE JICKITUH, a TAKXKE MaTePUAIIbl, KOTOPHIE TOTOBIJIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM B T€YCHHE CEMECTpPa, COOTHECTH ATy WH(OPMAILIHIO C BOMPOCAMH,
KOTOpBIE JaHbI K 3a4€Ty, €CIM HH(POPMAITMN HEJOCTATOYHO, OTBETHI HAXOIAT B MPEI0KEHHON
MpenoiaBaresieM JuTeparype. PekoMeHiyeTcs aenarb KpaTkue 3anucu. BpeMs Ha moAroToBKy K
3a4eTy [0 HOpMaTHBaM COCTABIIIET HE MEHee 4 4acoB.

IoaroroBka Kk 3x3ameny. CamocTosITENbHAS MOATOTOBKA K 9K3aMEHY CX0Xka C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddepeniupoanabii. Ho 00bem yuebHOTO
Marepuana, KOTOpPbId Hy’KHO BOCCTAaHOBUTH B MaMSTH K 3K3aMEHY, BHOBb OCMBICIUTD U MOHSATb,
3HAYUTENILHO OOJIbIIIE, TTOATOMY TpeOyeTcst 00JIbIIIe BPEMEHH M YMCTBEHHBIX YCUIIUNA. BaxkHo
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHUE O COACPKAHUH OTBETA HAa KaXKIbIA BOMPOC, YTO
MpeAnoaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYITHOCTH TOTO WJIA HHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbIiBaTh (haKTOPbI, OMPEIEISIONINE UX POTUBOPEUYNBOCTh, 3HAHHE UMEH
YUYEHBIX, U3y4aBIIUX 00cykaaeMyto npobiaemy. HeoOxoaumo Takke mpuBecTd HH(GOPMALIHIO O
MaTepHuanax YMIUPUUYECKUX UCCIIEIOBAHUN, YTO YKa3bIBAET HA BCECTOPOHHIOIO MOJTOTOBKY
CTyJIeHTa K 3K3aMeHy. BpeMs Ha MOATroTOBKY K 3K3aMeHY [0 HOpMaTUBaM COCTaBiseT 36 4acoB
IUTsE OaKaIaBpoB.

B ®BI'OY BO «TI'Y» opranuzamnusi caMoCTOSATEIbHON pabOThI CTYACHTOB
pernamentupyercs [lonoxxeHrneM 0 caMOCTOATENbHON PaboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coetoM UI'Y 22 urons 2012 r.
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7. OHEHOYHBIE MATEPHUAJIbI IVISA TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTAIIUA

1.1, OIIeHO‘leIe Cpeacrea TEKYIIECro KOHTPOJIsA

Bun konTpOIs KoHuTponupyemsle TeMbl KoHnTponupyemsie
KOMIICTCHIIUU

IIpoBepka momarrHel paboTh Temal, rema2, tema3, temad, Temas VK-1, YK-6, OIIK-1

Cam.pabota Temal, rema2, tema3, temad, Temas VK-1, YK-6, OIIK-1

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIS

1. JIeMOHCTpallMOHHBIN BapUAHT CaMOCTOATEIbHON paboThl Nel

1. Hanmwer Bektopel a=(6;0;8), b=(0;1), c=(1;3;2), u=(4;3), v=(-1;3;0). Haiitu Te wu3
CJICAYIOIIMX BEKTOPOB, KOTOPhIC MMEIOT CMBICT: a+2b; a-C; u+2b; a-(ctv); 2(b+u)-a; 3a-
4c.

2. BpauciauTh JUIMHY BEKTOpOB W3 ymp. Nel W clenyromme CKalspHBIE MPOW3BEICHUS:
<a=b}: {arcl {\a} {a:c +2\‘> <4a +3¢-:\.~>: <a+\.;c—2a}= {Sa+2b:2b—c—50}

3. OmpenenuTh JIMHEHHO 3aBUCHMBIC U JIMHCWHO HE3aBUCUMBIC HA0OPBI BEKTOPOB. B cirydae
JUHEHHON 3aBHCUMOCTH yKa3aTh KO3((UIIMEHTH HYJIEBOW JMHEWHON KOMOWHAIUU. a)
x=(2;1), y=(1;2); 0) x=(2;1), y=(1;2), z=(4;4);

B) x=(1;1;0), y=(0;1;1), z=(1;0;1); r)x=(1;0;0), y=(0;0:0).
4. 3amucarth pa3loKEHHE BEKTOPOB B CTaHAAPTHBIX 0a3Mcax COOTBETCTBYIOIIUX
. x=(2:00).
MIPOCTPAHCTB:
v=(3:0:0), z=(21). a=(2:0;05). b=(13-2:-5).

5. 3ammcath TapaMeTPUYECKHE YpPaBHEHUS MPSIMBIX, MPOXOIANIMX dYepe3 TOUKy B
HaIpaBIIEHNH BeKTOpa ' :

a) a=02-1), h=(13) : 6) a=(-302). h=(21-1) ; B)
a=02-141). h=(1:2.2:3)

6. CocraBUTh ypaBHEHHE IIOCKOCTH, MPOBEAECHHOW yepe3 Touky A(2;5;-4) mapamiesnbHo

X10X,
MJIOCKOCTH .
2

7. TIOCTPOWTH TMOIYMPOCTPAaHCTBA B X | COOTBETCTBYIOIIHE CIICAYIOIIMM JIMHCHHBIM
HEPABEHCTBAM:

a) 3xp+2xp = 5; 6) 3x1—2xp 26 . B) 2xy1—x7 2—2; r —3x1+xp =6 —
—-2x1+5x <0
(1 2) ([0 1)
Sl O Sl VIR C=AB-B B
8. JlaHbI MaTPHLIBL: \ ‘ \“ 7/ Haiitu cnen matpunpl ¢ =45 -84 +4+5.
(2 0}
) i3 4 2"| B=|1 S:C i 3"}
_ T _m - =. g | 3 =

9. Beruucnuts MaTpuily D =(48) -C", rae 103 05 i

10. Pemuts ypaBHEHHE 44-3E+2X =0, IS




11. Hatitu mopsanok (pa3MepHOCTH), KOTOPBIM OOJDKHA WMETh MaTpHUIa B 4TOOBI
b 9

T ;
MaTpuIa A" -Bepa KBaJPaTHOM, €CJIM MaTPHUIIA A ymeer MTOPSIIOK 34

2. JIeMOHCTpaIlMOHHBIA BApUAHT CaMOCTOSTEIbHON paboThl No2

Bprunciuts onpenenurennu:

2 3 2 1

1 3 2 1
-

1 2 2 1

1 0 1 1

1 1 1 1

1 3 3 3
-

3 9 10 10

12 36 40 41

3. JleMOHCTpaMOHHBIN BapuaHT CaMOCTOATEIbHOM paboThl Ne3

1) Pemiuth cuctemy ypaBHeHH MeTosioM ['aycca

l' 5 .\'l - X 2 - X 3 = 0:
1%+ 2xy, + 3x3 = 14,
[4.\'1 + 3x, + 2x3 = 16

2) Haiitn pyHnamenTanbhyto cucremy peuieruit (PCP) u obuiee penieHue cucteMbl ypaBHEHUH

Xp+ Xy +X3+Xx +x5=0:

3) BbuncanTh paHr MaTpHUIl U yKa3aTh OJUH Oa3WCHBIM MUHOP.

2 -1 1 3)
1

-4 2 =2

-4:i

4. JleMOHCTpAlIMOHHBII BapHAHT CAMOCTOSITEIHLHON paboThl Nod

1) Haiiti coOcTBeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHIL;



N
N

11

A=|" A=
' 0 1

o
o

2) Haiitu coOcTBeHHbIE 3HAUYEHUSI U COOCTBEHHbBIE BEKTOpPHl MaTpuilbl. MOXXHO JIM NMPUBECTU
MaTpUIly K AUArOHATLHOMY BUAY?

-1 3 -1
A=(-3 5 -1
-3 3 1

5. JIeMOHCTpallMOHHBIN BapHAHT CaMOCTOATEIbHON paboThr No5

1) Onpenenuts, ABISETCS M KBaapaTuyHas popma 3HAKOONPEAECTCHHOMN:

2 2 2
O(x1.X2.X3) = 43X +6x1x3 + 2xpx3 — 237 — 547 —1045

2) OnpenenuTh 3HAK KBaApaTUYHOU (POPMBI:

2 2 ) 2
fx)= .\'1" +2x5-2x, x,, XCR".

172
N 2 A i - —p
f(x) 2] 4.\,>+-.\1.\,,; XcR”.

) ) )
xX)=2x"+2xT +xT +2x,x
S &) 1 2 '3 1

(=l

7.2. OueHo4YHbIe CpeACTBA 1JIsl POMEKYTOUYHOM aTTecTAlNU
Cnucok BONPOCOB /1l IPOMEKYTOYHOM aTTeCTALMM:
Bonpocwi k sx3ameny.

1. Bexropsl. JInHEiHBIE ONIEpALIMU HAJl BEKTOPAMH.

2. lonsarue 6a3uca. Koopnunatel BekTopa. JIMHEeHHBbIE onepanuy HajJ BEKTOpaMHU B
KOOpJUHATHOU (hopme.

3. CkangpHOE TPOU3BENECHUE ABYX BEKTOPOB. KoopanHaTHas 3anuCh.

4. O01ee ypaBHEHUE IPSIMOM TMHUU HA TIIIOCKOCTH.

7. ITapameTpudecKre ypaBHEHUs IPSMON JIMHUM.

8. Yron Mexay npsMbIMU JIMHUSIMHU Ha TUIOCKOCTH, €TI0 BEIYHMCIICHHE.

9. CraHmapTHEIHI Oasuc B R” Pasnowenne BEeKTOpa 1o 0a3ucy.

10. JIuneiinsie GyHKINU, YpaBHEHHS 1 HEPABEHCTBA.

11. MaTpuisl 1 MaTpu4YHbIE ONEPALMH: TTOHSITHE MATPHULIBL.

12. JleiicTBUA ¢ MaTpULIaMHU.

13. Onpenenutenu MaTpull 2-TO MOPAJIKA; ONPEACITUTETN MATPHUIL 3-TO MOPSAIKA.
14. Boluucienue onpeaenTesnss MaTpuibl N-MEpHOTo MOpsIKa.

15. TeopeMa 0 paBHONPABHH CTPOK U CTOJIOIIOB OMPEICTUTEIS.



16. CBolicTBa onpeaeIuTENCH.

17. Cucrema nMHEHHBIX YypaBHEHHH B pa3BepHyTod (opme 3amucH, TMOHATHE
COBMECTHOCTH U PEIICHUS CUCTEMBI.

18. BekTopHO-MaTpuyHbIe (POPMBI 3aMKUCH JIMHEHHBIX CHCTEM.

19. Meton uckmrouenus ['aycca: cxema metojia.

20. JIuneiiHnas 3aBUCUMOCThH BEKTOPOB.

21. bazucel 1 pa3iokKeHue BEKTopa 1o IPOU3BOJILHOMY 0a3ucy.

22. Kputepuii CylieCTBOBaHNS HETPUBUAJIBHBIX PELIEHUI OJHOPOIHON CUCTEMBI.

23. O0OpaTHbIC MaTPHUIIBL: ONIPEACIICHUE, KPUTCPUN CYIIICCTBOBAHUS M CBOMCTBA 00paTHOM
MaTpHULIbIL.

24, ®opmyia BEIUMACICHUS 0OpaTHONW MaTPHIIBI.

25. Penienue cucteM ypaBHEHUH ¢ 0OpaTUMOI MaTpuuei.

26. Pemenue o ¢popmynam Kpamepa.

27. PaHr MaTpulbl: ONIPEAEICHUE U TEOPEMA O PAHIe MaTPHUILBI.

28. MeTo1bl BIYMCICHUS paHTa MaTPUILbI.

29. Panr u ycnoBusi 00paTUMOCTH MaTpPULIbI.

30. Teopema Kponekepa-Kamnennu.

31. Omnpenenenue COOCTBEHHOTO 3HAUEHUS MATPHULbI; XapaKTEPUCTUUYECKUI MOIMHOM
(MHOTOUJIEH); COOCTBEHHBIC BEKTOPHI MaTPHIIBI.

32. JIuneitHas HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB U IMArOHAIM3ALIUS MATPHIL.

33. CBs3b COOCTBEHHBIX 3HAUEHUH CO CIIEIOM U OMPECIUTEIeM MaTPUIIbI.

34. Heguaronanumsupyemsie (IeQeKTHBIC) MAaTPHUIIBL.

35. Omnpenenenue kBagpatuyHod ¢opmel. llpenacraBienue ¢ UCHOIB30BaHUEM
CUMMETPUYHON MaTPHULIbI U CKAJIIPHOT'O TPOU3BEICHUS.

36. 3nakoomnpezeneHHbIe KBaipaTHUHble (OPMBI U CHMMETPUYHBIE MATPUIIBL; TPUMEPHI.

37. I'naBHble U Benyiue (YriioBble) MUHOPbI CHMMETPUYHON MAaTPHIIBL.

38. Kpurepuii 3HaKoOmpe[eNeHHOCTH KBaApaTU4YHBIX (opMm (B TepMUHAX TIaBHBIX
MUHOPOB).

IIpuMepbI OLEHOYHBIX CPEICTB I MPOMEKYTOYHOM ATTECTALINM:

1. JleMOHCTpaIMOHHBIN BapUaHT 3K3aMeHaIlMOHHOTO OomeTra Nel

1) Beruncnauts onpenenurens

1 00 -1
2 3 4
-3 45 9
—4 -5 6

0 4 -1

\
[ S I
o

11 4 56 5

W]
|
[e—
Li
|
(o)}
.



3) OGpaTtHble MaTpHILIbL: ONpEeTICHHEe, KPUTEPUI CYIIECTBOBAHUS U CBOIICTBAa 00paTHON
MaTpUIIbL.

2. JIeMOHCTpaIIMOHHBINA BapUAHT YK3aMEHAIMOHHOTO OrteTra Ne2
1) Panr maTpuiisl: onpezesieHue U TeopeMa O paHre MaTpHIlbl (C JOK-BOM).

2) Pemnthb cucremy, ykazaTh Bceé HaOOpPbI HEU3BECTHBIX, KOTOPbIE MOTYT OBITH «CBOOOJIHBIMI

(5x; +3x, +5x; +12x, =10,
2x, +2x, +3x; + 5x, =4,

x +7x, +9x; +4x, =2.

Ecnu cucrema COBMCCTHA, YKa3aTb KaKOG—HI/I6}’III) YaCTHOC PCUICHUC.

8‘I

1

B:i
)i(S

i W

—1
AV 2 _oRT
3) Pemuth ypaBHEHUE 4Y-SE=28". T )

3. JleMOHCTpallMOHHBIN BapyaHT dK3aMeHAIMOHHOTo OuieTa Ne3

1) Haiitn coOcTBeHHbIC 3HaYeHHUS M COOCTBEHHBIE BEKTOPHI MAaTpPUIBl. MOXXHO JIM NPHBECTH
MaTpUILly K AUaroHaJIbHOMY BUAY?

0 10
A=|-4 4 0
-2 1 2
(2 0)
(3 4 2) B=[1 3| (1 3)
e Ao s) =lo 4f
D =(4B) -C?, 1 0 5) 0 5, 0 4

2) BeIuucnuTh MaTpuIly rae :

3) Teopema Kponekepa-Kanennu

Pa3paborunk: [lonneBko Bacumnuca [1aBnoBHa, kana.(u3.-MaT.HayK, JOLEHT Kadeapbl
BBIUMCJIUTEIbHON MaTeMaTUKN U ONITUMU3ALIUY.

IIporpamma coctaBieHa B cootBeTcTBuHU ¢ TpeboBanuaMu ®I'OC BO no HanpaBieHHIo
noarotoBku 02.03.02 «dyHaameHTanbHas HHPOpPMATHKA U HHPOPMAIIMOHHBIE TEXHOJIOTHID)
(ypoBeHb OakanaBpHara), yTBep)KICHHBIH MprKkazoM MHUHUCTEpCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @denepanun ot 23 asrycrta 2017 r. N 808, 3apeructpupoBanHbiii B MUHIOCTE
Poccun «14» centsa6pst 2017 r. Ne 48185 ¢ usMeHEeHUsIMU U TONOTHEHUSMH C U3MEHEHUSIMU U
JIOTIONTHEHUAMH OT: 26 Hos10pst 2020 1., 8 penpans 2021 .



[Iporpamma paccmoTpeHa Ha 3acenanuu Kadenpsl Anredpandeckux U HHOOPMAITMOHHBIX
cuctem UMUT UI'Y «24» mapra 2022 1.
ITpotokon Ne 9 3aB. kadenpoii [TanTenees B.U.

Hacrosmas mporpamma, He MOKeT OBITH BOCIIPOM3BEICHA HU B Kakoi (hopme Oe3
peBapUTEIILHOTO MUCHBMEHHOTO pa3peleHus Kadeapbi-pa3padoTyrKa MporpaMmal.



