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1. Hean ocBoeHMsI AUCUUNIMHBI

Henpto aucuuruimabl «JIuneitHas anreOpa» SBISIOTCS OCHOBBI TEOPUM BEKTOPHBIX
IPOCTPAHCTB, JIMHEHHBIX IPeoOpa3oBaHUM, BEKTOPHBIX MPOCTPAHCTB CO  CKaISPHBIM
IIPOM3BEICHUEM U JIMHEHHBIX Ipeo0pa3oBaHUil B HUX, a TAK)KE OCHOB JIMHEHHOM r€OMETPHH.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOMH MPOrpaMmbl

JuctunnuHa «Jlunelinas anreOpa» OTHOCHTCS K 00s3aTEIbHOM YyacTu oOpa3oBaTeIbHOMN
IIPOrpaMMbl U HUCIIOJIb3YET 3HAHUS U YMEHHUS, MOJIyYEHHBIE CTYI€HTaMU IIPU U3YyYEHHHM KYpPCOB
ayreOpbl U FEOMETPHH, a TAKXKe 3a/IeHCTBYET 3HaHUA U3 Kypca «BBeneHue B TEOPHIO MHOKECTB U
JIOTHYECKYIO0 CUMBOJIUKY». OOCYyX/1eHNE MPUIIOKEHUN THHEWHOM anreOpbl B PU3UKE 3a€HCTBYET
UH(POPMALIKIO, MTOJYYEHHYIO CTYJIEHTaMH B Kypce (PU3UKU. 3HaHUs, MOIy4YeHHbIE IPU U3YUEHUU
JMHEWHOW anreOpsl, 3a/IeHCTBYIOTCS MPAKTUYECKA BO BCEX MATEMaTHUECKUMX Kypcax M Kypcax
npoeCCHOHATIBHOM IMOATOTOBKM. OJTO MaTeMaTHYeCKUH aHalu3, JAUCKPETHas MaTeMaTHKa,
Teopust QYHKIHUK KOMIUIEKCHOW TIEPEMEHHOM, TEOpUsl KOAUPOBAHUS, anreOpandecKre METOIbI B
KOJMPOBAaHUM, MaTeMaThyeckas JIOTUKa W TEOpHs aJrOpUTMOB, METOAbI M CpEeACTBa
KpUnrorpaguueckor 3ammTbl HH(QOPMAIUK, TEXHOJOTMH MHOTOMEPHOTO aHalIHW3a JaHHbBIX,
buzmka.

3. [lnanupyemMble pe3ybTaThl 00y4eHHS MO AUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc um3ydeHus AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE  CIEAYIOLIMX
komneTreHmit B coorBercTtBUU ¢ ®PI'OC BO, OOII BO u npuoOpeTteHust cieayouux 3HaHuM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIbHOCTH:

dopMupyemasi Nuaukarop 10CTHKEHUS Ilepeuennb
KOMITeTeHIIUSsI KOMITETEHLIUH IVIAHUPYEMBIX Pe3yJIbTaTOB
(kox M popMyJIHpPOBKA) (kox u hopMyJIIPOBKA) o0yueHust

YHuBepcaJibHble KOMIIETEHIINU

YK-1 HN-YK-1.6

CrocobeH ocymiecTBIATh | 3HACT METOIBI TOUCKA,

MOWCK, KPUTHYESCKHIA KPUTUYECKOTO aHAITU3a U OLICHKU
aHaJIN3 ¥ CUHTE3 JIOCTOBEPHOCTH MH(OpMAIINH,

3HaTh:

- OCHOBHBIE KJIACChl 0OBEKTOB
JTUHEWHON anreOpbl

YMmerTh:

nH(pOpPMAIUH, TPUMEHSTh
CHCTEMHBIH MTOJIXOT IS
peUIeHUs TOCTAaBIICHHBIX
3aj1a4

METOAbI ACKOMIIO3MIIUH 3aJa4YU U
CIOCOOBI IOCTPOCHUS
JOTUYECKUX YMO3aKIIIOUECHUI
n-YK-1.7

CriocoOeH NMpUMEHSTh CPeICTBA U
METO/IbI IIOMCKA HH(POPMALIUH,
IIPOBOJIUTH AHAJIU3 U OLIEHKY €&
JOCTOBEPHOCTH, BBITIOJIHATH
aHaJIM3 ¥ JICKOMITO3HLIMIO 33/1a4H,
COCTaBJIATH IUIaH €€ PelIeHHs,
BBITIOJIHSITh KOPPEKTHOE
KOHCTPYUPOBaHHE JIOTHYECKUX

- pacro3HaBaTh O0BEKTHI JAHHOM
3a1auu,

- BEIOMpATh COBOKYITHOCTh METO/IOB,
COOTBETCTBYIOIIUX KJIACCy OOBEKTOB
paccmaTpuBaeMou 3aJauu, u
MOCJIEI0BATENbHOCTD MPUEMOB U
JIEUCTBUM JJ1s1 €€ KOPPEKTHOTO
pereHuns

BaageTs HABLIKAMM.

- UHTEPIPETALMU PE3yIbTaTOB
aHaJIM3a BEIYMCIICHUH B 3aJ1adax
anreOpsl

Crioco0eH ucnoib30BaTh
HEOOXOIMMBIE

YMO3aKJIIOUEHUI
Oo6menpodgeccuoHAIbLHbIE KOMIIETEHITUT
OIIK-3 H-OIIK-3.8 3HaTh:

3HaeT OCHOBHBIC IIOHATHA,
PE3YJIbTAThI U METOABI

- OCHOBHBIE MOHSTHS U PE3yJIbTAThI
JMHEHHOH anreOpsl




MaTeMAaTHUYECKHE METO/IbI
JUTSL pEIeHUs 33189
npoeccuoHaIbHON
JCSITEIIBHOCTH

COBp €MCHHOU MaT€MaTUuKH, U

CIIEHApUH UX PUMEHEHHS B
3ajavax npodeccuoHaIbHOM
JIeATETLHOCTH

H-OIIK-3.9

YMeeT pacnio3Hath

MaTeMaTHYECKUE CTPYKTYPHI,

BO3HHKAIOIIHE B 33/1a4axX
podeCCHOHATTEHOM

ACATCIIBHOCTHU, KOHCTPYUPOBATh,

AHAJIU3UPOBATH 00BEKTHI U
BBIIIOJIHATH BBIYHCIICHUA,

(hopMynupoBaTh TpEOOBAHUS K

CBOMCTBAM MaTeMaTHYECKUX

YMmern:

- CTPOUTH U AaHATU3UPOBATH OOBEKTHI
1 BBITIOJIHATH OCHOBHBIE BBIYMCIECHUS
B JIMHEWHOM anredpe

Baagers:

- OTIBITOM Pa0OTHI C TMHEHHBIMH
0TOOpaXEeHUSMH, HAaBBIKAMH
BBIUMCJIEHUN XapaKTEPUCTHK
BEKTOPHBIX MTOANPOCTPAHCTB U
JMHEHHBIX 0TOOpaKEHUH B
MaTpu4HOU hopme

00BEKTOB, HEOOXOIUMBIM IS
pereHus npodecCHOHATEHOM
3a1a4u

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO01as TpyA0eMKOCTh TUCHUIUIHHBI COCTaBIsIeT 4 3a4eTHhIX equHuIl, 144 akaj. 4acos.

Ne Tembl (pa3aenbl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCIHUTLINHBI, BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI yCIIeBaeMOCTH
HX co/iep:KaHHue padoTy CTY/eHTOB,
U UX TPY0€MKOCTh @DopMa NpPOMeKYTOUHOM
(B akaieMHU4€eCKHX Yacax) aTrecTalMu
2 KonTakTHas padora (no cemecmpam)
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3ananue s cam. pad. Ne 1
1 |BekTopHOE MPOCTPAHCTBO 3 6 6 2 7 A A P
CamocrosT. padora Ne 1
5 I"'oMoMOPQHU3MBI BEKTOPHBIX 3 8 8 1 7 3ananue s caM. pad. Ne 2
MPOCTPAHCTB CamocTosT. pabota Ne 2
JIunelinbple onepaTopsl 3aganue 11 cam. pad. Ne 3
3 3 8 8 2 9
CamocTosT. paboTa Ne 3
bununelinbie n
4 3 6 6 1 6 |3amanme mus cam. pab. Ne 4
KBaJIpaTHYHbIE POPMBI
BexTopHble mpocTpaHCTBa C
p pocTp 3amanawue 11 cam. pad. Ne 5
5 |momomHUTENHHOI 3 4 4 2 7
. Camocrosr. pabota Ne 4
CTPYKTYpOH
2| 05 | 335 |ak3amen
HUTOro 32 | 32 10| 0,5 | 69,5

Coaep:xaHue pa3iesi0B M CHUILTAHBI

1. BekTOpHOE NPOCTPAHCTBO.




1.1. IloHsITHE BEKTOPHOTO IPOCTPAHCTBA: OIIPENEICHUE U IPUMEPHI BEKTOPHBIX IPOCTPAHCTB HaJ
0ECKOHEUHBIMU M KOHEYHBIMU NOJISIMU. JIMHEIHas 3aBUCIMOCTb U €€ CBOMCTBA.

1.2. llonmpoctpanctBo. OO0beaMHEHNE, CyMMa U IiepeceueHre moaAnpocTpancts. [Ipsmas cymma
HNOAIPOCTpaHCTB. JInHelHas 000104Ka TOAMHOKECTBA BEKTOPOB BEKTOPHOI'O IIPOCTPAHCTBA.

1.3. ba3uc u pazmepHocTh. PazMepHOCTH M 0a31Chl CyMMBI U IIEPECEUEHUSI TIOATIPOCTPAHCTB.

1.4. Koopnunatel BekTOpa B 0asuce. Matpuua nepexoja OT OAHOro 0Oasuca K JIpyromy.
Boruncnenue koopanHaT BEKTOpa IpU cMeHe Oasuca.

1.5. IIpsimas cymma noarnpoctpascts. [Ipsmoe nononHeHne K NoApOCTPaHCTBY.

2. I'omomop¢du3Mbl BEKTOPHBIX NPOCTPAHCTB.

2.1. JluneitHoe oTtoOpakeHHe (rOMOMOP(HU3M) BEKTOPHBIX MPOCTPAaHCTB. [IpuMepsl THMHEHHBIX
oroOpaxkennit. M3zomMoppu3m BEKTOPHBIX MpocTpaHCTB. Kilaccudurammus KOHEYHOMEPHBIX
BEKTOPHBIX IIPOCTPAHCTB. basuc kak nzomopdusm.

2.2. Marpuua JIMHEHHOT0 0TOOpakeHUsI BEKTOPHBIX MPOCTPAHCTB B nape 6azuco. Ee namenenue
pu cCMeHe 0a31CoB.

2.3. SIapo u 0Opa3 TMHEHHOTO OTOOpAKEHUS, UX PA3MEPHOCTH.

3. J/IuHeiiHbIe ONIEPATOPDI.

3.1. IonsTue sHIOMOp(H3MA BEKTOPHOTO MPOCTPAHCTBA (JIMHEHHOTO oreparopa). Marpuna
JauHenHoro oneparopa B 6asuce. [TonoOue marpui.

3.2. [lonvHOMBI OT JIMHEWHOIO OIEpaTopa, MUHUMAJIbHBINA MOJIMHOM JIMHEHHOTO ONEeparopa.
Brruncinenre MUHEMaIbHOTO MTOJIMHOMA JIMHEHHOTO OIepaTopa.

3.3. uBapuaHTHbIE TOANPOCTPAHCTBA JIMHEUHOTO onieparopa. [IpumMepsl TMHEHHBIX ONIEPaTOPOB,
o0najaroluX M He o0JafamuX COOCTBEHHBIMM HMHBAapUAHTHBIMU IOANPOCTPAHCTBAMHU.
Matpuua imHelHoro oneparopa B 0azuce, COrjJacoOBaHHOM C MHBApUAHTHBIM MOAIPOCTPAHCTBOM.
[TIpoexTopsl.

3.4. CoOcTBeHHBIE BEKTOPbl U  COOCTBEHHbIE 3HAUEHUA JIMHEMHOro  omepaTtopa.
XapakTEepUCTUYECKUN TIOJMHOM JIMHEMHOIO oOIepaTopa M €ro HMHBapMaHTHOCTb. Teopema
["amunpTona — Kanu (6e3 nokazarenbcTBa).

3.5. KopHeBble NOANIPOCTPAHCTBA JINHEHHOTO onepaTopa. PasznoskeHne BEKTOPHOIO IPOCTPAHCTBA
B IIPSIMYIO CYMMY KOPHEBBIX MOJIPOCTPAHCTB (0€3 10Ka3aTeabCTBa).

3.6. XKopnanoBa HOpMaibHas popMa MaTpUIlbl TMHEHHOTO onepaTopa. KopaaHnos 6a3uc (Teopema
0 JKOP/IaHOBOW HOPMAaJIbHOU (hopMe JIMHEHMHOTO orepaTopa — 0e3 10Ka3aTeabCTBA).

4. BuiMHeliHbIe M KBaJpaTH4YHbIe GOpPMBI.

4.1. bununeiinas ¢popma. BekTopHOe pocTpaHcTBO OMIMHENWHBIX (OPM Ha JAaHHOM BEKTOPHOM
npoctpaHcTBe. CHMMETpUYECKHE M KOCOCMMMeTpudeckue OunuHeiliHble (opMbl. Matpuna
OwnnHelHOW (opMbl B BBIOpaHHOM Oa3uce U ee mnpeoOpa3oBaHHE IpPU cMeHEe O0a3HCOoB.
KoHrpysHTHOCTB MaTpuil.

4.2. KBagpatuunbsie popmbl. KaHOHMUECKHH M HOPMaJbHBIM (B BEIIECTBEHHOM CITy4yae) BH/IbI
MaTpHIlbl KBaJApaTUYHONH (GOpMBI. 3HAKOONPEIETEHHOCTh M HEBBIPOXKIAEHHOCTh, CUTHATypa U
paHr. OKBHUBAJIEHTHOCTh KBaJApaTHYHbIX (opm. Meroasl Jlarpanka u Sxkobu mnpuBeneHUs
KBaJpaTH4YHOM (POpMBI K KaHOHMUYECKOMYy By (0e3 nokazatenbcTB). Kputepuit CunbBectpa
MOJIO’KUTEIBHON ONpeeIEHHOCTU KBaIpaTUUYHOU (hOPMBI.

5. BeKkTOpHBIE MPOCTPAHCTBA C AONOJHUTEIbHOM CTPYKTYPOIi.

5.1 EBknunoBel mnpoctpaHcTBa. HepaBenctBo Komm — bynskoBckoro. Ero ciencrtsus.
OpTOroHanbHOCTE. OpTOHOPMUPOBAHHBIH 6azuc. Teopema 0 CYILLIECTBOBAaHUH
opToHopMHpoBaHHOTO 0Oasuca. [Ipouecc oproronanusanuu I'pama — IlImuara. OpToronanbHoe
JIOTIOJTHEHUE TOANpPOCTpaHCcTBa. M30MOp(H3M  €BKIUAOBBIX MPOCTPAHCTB. OpTOroHagbHas
rpynmna.

5.2. llonyropanuueitnsie ¢popmbl. IpMHUTOBBI (hopMbl U NpocTpaHcTBa. HepaBenctBo Kommm —
BbyHsikoBCKOro B 3pMUTOBOM citydae. OpTOHOPMHPOBAHHBIN 0a3uc B SpMUTOBOM IIPOCTPAHCTBE.
PasenctBo IlapceBans. YHuUTapHBIE MAaTpULIBI U YHUTApHAS TPYIIIA.



5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TE€XHOJOTHM 3JIEKTPOHHOT0 O0y4YeHUs1 U
AUCTAHIIHOHHBbIe 00pa3oBaTe/lbHbIE TEXHOJOTHM, WCIOJIb3yeMble NPH OCYIIECTBJIECHUHU
00pa30BaTeILHOIO MPoOIEecca MO JUCHUILINHE

B nporecce 00ydeHHst CTIONIB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIC TEXHOIOTUH:

AKafeMHYecKasi JIeKIUs C JJeMeHTaMH JIeKHHMH-0eceAbl — IIOCIEJOBATEIbHOE
U3JI0KEHUE MaTepuaia, OCyIEeCTBIIEMOE IPEUMYLIECTBEHHO B BUJIE MOHOJIOTA IIPETIOIaBATEIIS.
OneMeHThl JleKIMu-Oecenbl 00eCneunBalOT KOHTAKT IpenojaBaTes ¢ ayJuTopueHd, 4To
MIO3BOJISIET IPUBJIEKATh BHUMAHUE CTYICHTOB K HanOo0JIee BaKHBIM TeMaM JTUCIUILIIMHBI, aKTHBHO
BOBJIEKaTh HX B Y4YeOHBIM mpolecc, CTUMYJIUPOBaTb HHTEPEC M PACCTaBISATh AKIEHTHI,
KOHTPOJIMPOBAaTh TEMII M3JIOKEHMsSI y4yeOHOro MaTepuaisa B 3aBUCHUMOCTH OT YpPOBHS €ro
BOCIIPUSATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB II0 3aKPEIUICHHIO IIOJYYEHHBIX Ha JIEKUMM 3HaHMWA. Ha mnpakTtudeckoM 3aHATUH
NPOBOJIUTCS TAaKXKe pa30op BBI3BABILMX 3aTPyJHEHUE 337au U3 3aJlaHUH JUISI CaMOCTOSITEIbHON
paboTHI.

Koncyabrauum — BuI yueOHBIX 3aHATHH, SBISIONMICS OAHON U3 (HOpM KOHTPOIIS
CaMOCTOSITENIbHOW  paboThl  cTyJeHTOB. Ha KoHCymbTamusx 1o mOpock0e CTYIEHTOB
paccmaTtpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHI NpPU OCBOEHMM Marepualla JUCLUIUIMHBI,
IpernojaBaresb OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHUKAKOT y HUX B IIpoLEecce
CaMOCTOSITENIbHOM pabOThI.

6. IlepeyeHb JHMIEH3HOHHOT0 M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOI0 IPOrPaMMHOIO
ol0ecrieyeHusi, HMCNOJb3yeMOr0 IMPH OCYLIECTBJIEHUM O00pPa30BATEJBLHOIO Ipolecca 0
AUCHUILINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNBpHOrO  IMpolecca MO JUCHUIUIMHE
UCIIOJIB3YIOTCSA:

Uit (popMHpOBaHUS MATEPHANIOB ISl TEKYIIEro KOHTPOJISI YCIIEBAeMOCTH U MPOBEACHUS
IPOMEXKYTOUHOM aTTecTauu, g GOopMUPOBAHUS METOAMUYECKHUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NPO(ecCHOHAJBHBIX 0a3 JaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX NPH OCYIIECTBJICHUH 00pa30BaTeIbHOIO MpoIecca 1no
AUCHUILINHE

B mpomecce ocymecTBieHHs ~00pa3oBaTENBHOTO — TIpolecca IO  JUCHUTUTHHE
UCTIOJIb3YIOTCS:

- ABTOMaTH3MpoBaHHas O6nbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHast OubroTewHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubmmoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeueHb OCHOBHOW ¥ /IONMOJHHUTEJbHOW Yy4eOHOI JUTepaTypbl, pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTn «UHTepHeT» (IIPpM HE00XOAUMOCTH),
PeKOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITHHbI

a) OCHOBHAasl JTUTepaTypa
1. Tumodeera H. B. JIuneitnas anredpa. CoBpemeHHas anredpa: yueod. mocodue i By30B
- SIpocnagis, SApl'Y, 2012. http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
2. Tumodeera H. B. Jluneitnas anredpa. CoBpemenHas anrebpa: yueOHoe mocodue s
BY30B. U.2 - SIpocnasis, SApl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
3. [Ipockypsikos U. B. CoopHUK 3a1a4 10 IMHEHHOM anredpe: yuebHoe mocoOue Asisi By30B
— Camnkr-IlerepOypr: Jlans, 2024 https://reader.lanbook.com/book/397331

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa
1. Koctpukun A. 1. BBenenue B anredpy: yueOnuk: B 3 yactsx. Yacts I: OcHOBBI anreOpsl
— M: OU3SMATIIUT, 2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-
SCNO0000/000.html
2. Koctpukun A. U. Beenenue B anrebpy: yuebHuk: B 3 yactsax. Yacts II: Jlunelinas
anrebpa — M: ®U3MATIIUT, 2000.
3. Koctpukun A. U. Beenenue B anreOpy: yueOHuk: B 3 yactsax. Yacts III: OcHoBHBIE
CTpYKTYpHI anredpsr — M: ®USMATIIUT, 2001.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npoiecca mo JUCHUIINHE

MarepuanbHo-TeXHHUECKas 0a3a, HeoOXoAuMas /ISl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB ClieUaIbHbIE TIOMELICHMUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JICKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPHH ISl TIPOBEICHHSI TPAKTHYECKHIX 3aHATHI (CEMUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEJICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- y4yeOHblE ayIUTOPUU JUIsI TPOBEACHMS] TEKYLIEro KOHTPOJs U NPOMEXYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS Il CaMOCTOSTENbHON paboThI;

- IOMEILEHUS JUI XpaHEHUs U TPO(PUIAKTHIECKOT0 00CTY)KHBaHUS TEXHUYECKUX CPEJICTB
00yJeHwusl.

CrnenanbHble MOMEIIEHHUS] YKOMIUIEKTOBAHbI CPEACTBAMU OOYYEHHUs, CIYXKAIUMH JUIs
npeJcTaBieHus yueOHoM nHpopmanuy 60JIbIION ayAUTOPUH.

[TomerieHust A CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTHIO MOJAKIIIOUEHUs: K ceTu «/HTepHeT» u obecrneueHueM J0CTymna K
3NIEKTPOHHOM MH(}OopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

[Tpodeccop kapeapsr AMII, n.¢.-m. H. H. B. Tumocdeena


http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
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Ipuioxkenne Ne 1 k padoyeid mporpaMme 1M CIUATIIAHbBI
«JIuneiinas aaredpa»

DoH/1 OLIEHOYHBIX CPEJICTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
0 AUCHMILIHHE

1. TumnoBble KOHTPOJILHBIE 32/IaHUS U UHBIE MATEPHUAIbI,
HCI0JIb3yeMble B IpoLecce TeKyllei arrecTanuu

3amaHus Uil CaMOCTOSITENbHOM paboTel dopmupyror, a CaMocToATenbHbIE PaOOTHI
koHTposupytoT chopmupoanHocTh OIIK-3 (maaukaropsr U-OIK-3.8, U-OIIK-3.9)

Bce nHomepa 3aganmii nanbl mo kuure WU.B. IIpockypsikoBa (n. 4 10NOJHUTEILHOM
JIUTEPaTyphbl)
3anaHue AJ1s1 cCaMOCTOATEIBLHOI padoThl K TeMe 1 «BekTopHOE mpocTpaHCTBO»
1279, 1281, 1282,1283, 1284, 1288 — 1292, 1299, 1303, 1304, 1313, 1318, 1321, 1322(6 3anau).
3agaHue 1)1 caMOCTOATEILHOM PadoThl K TeMe 2 «['oMoMOpdU3MBI BEKTOPHBIX IPOCTPAHCTB)
1436, 1439, 1440, 1442, 1443, 1446, 1449, 1453 (6 3anmay).
3apanue 11l CAaMOCTOSITeIbHOM padoThl k TeMe 3 «JIuneiinbie onepatopey 1468, 1473, 1474,
1478, 1499.
3agaHue 1Jis1 CAaMOCTOSITENIbHOI padoThl K TeMe 4 «bunnHeiHbIe U KBaJpaTHUHbIE (POPMBDY
1175, 1176, 1178, 1179, 1185, 1186, 1189, 1192, 1201, 1214, 1216 (5 3axay9)
3agaHue 1Js1 CAMOCTOSATE/NbHOW padoThl K TeMe 5 «BekTopHbIE NPOCTpAaHCTBA C
JOTIOTHATEIBHOU cTpyKTypoi» 1357, 1358, 1362, 1363, 1366, 1371, 1372 (6 3anaq)
CamocrosiTeabHas padora Ne 1 «BektopHoe mpoctpancteo» 1278, 1300, 1321
CamocrositeibHas padora Ne 2 «['oMmomMophu3Mbl BEKTOPHBIX IPOCTpaHcTB» 1444, 14520
CamocrositenbHasi padora Ne 3 «Jluneiinsie onepatops» 1467, 1534 (B sToii 3a1ade HAWTH
COOCTBEHHBIE 3HAYEHMS] W KOJMYECTBO >KOPJAHOBBIX KIETOK JJs KaXKJI0ro COOCTBEHHOTO
3HAUYCHMUS)
CamocrositesibHas padora Ne 4 «BekTtopHbIe TPOCTPAHCTBA C JOTOTHUTEIBLHON CTPYKTYPOH»

1360, 1371, 1543

2. Cnucok BOIIPOCOB U (I/IJ'II/[) 3aJaHuH 1Js NMpPpOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTreCTalumn

3ajaHue JIK3aMeHa COCTOMT U3 Oujera, coaepXkallero 2 TEeOpeTUYECKUX Bompoca (CM.
NPUBEJCHHBIM HWXKE CIMCOK), M 337a4M (CM. NMPHUBEJIECHHBIN Jajiee CIHCOK), KOTOPYIO CTYAEHT
BbIOMpaeT ciay4yailHeIM oOpa3om Hapsay ¢ OunetoM. CTyneHTy MOryT OBbITh 3a/JaHbl
JIOTIOJTHUTEIIBHBIE BOIIPOCH! (B paMKax BOIIPOCOB OMIIeTa MM HAa TEMY 33]]aui) C L1eJIbI0 BBISIBUTh
YPOBEHb MOHUMaHUSI U3Y9EHHOT'O MaTepHara.

Cnucok BOIIPOCOB 3K3aMEHa

1. JluneiiHble BeKTOpHbIe mpocTpaHcTBa. OmnpeneneHue W npumepbl. JluHeliHas o0osouka.
[TonmpocTpancTBa BEKTOPHOTO IPOCTPAHCTBA.

2. Ilepeceuenue u cymma noanpoctpancTs. [Ipsamas cymma.

3. PazmepHOCTh M 06a3uc JHMHEHHOrO BEKTOPHOIO MPOCTpaHCTBA. TeopemMa O MOHOTOHHOCTH
pasMmepHocTH. MaTpuiia nepexoia oT 6a3uca k 6asucy.



4. JluneitHple OTOOpakeHHs W JMHEWHBIC OMNEpaTOpbl. 3aJaHue JHMHEHHBIX OTOOpa)KeHHM
MaTtpuiiaMu. Pa3zMepHOCTh MPOCTPaHCTBA JIMHEHHBIX OTOOpaKEHWW M3 OJHOTO MPOCTPAHCTBA B
Ipyroe.

5. CBs3b MeX/ly MaTpUIlaMU JIMHEHHOIO OllepaTopa B pa3HbIX 0a3ucax.

6. SInpo u 00pa3 nmuHeitHoTo omepaTopa. TeopeMa o pa3MEepHOCTH siipa u 00pasa.

7. Panr nuneitHoro omeparopa. IlogoOue marpui. Kputepuu HEBBIPOKICHHOCTH JHMHEHHOTO
oreparopa.

8. Xapakrepuctuueckuii MHOTowieH. [Ipumepsl. Crient u onpeaenuTenb Kak MHBaPUAHTHI.

9. lnBapuaHTHOE MOANPOCTPAHCTBO JIMHEUMHOTO onepaTopa. IHBapruaHTHOE NPSIMOE pa3IOKEHHUE.
[TpoexTop u ero crpoenue. Bua matpuiisl auHelHOro onepatopa B 0a3uce, COrJIacOBaHHOM C
WHBAPUAHTHBIM IIOANPOCTPAHCTBOM, MHBAPUAHTHOMU IIPSIMON CYMMOM.

10. CoOGcTBEeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIepaTopa.

11. Onepatop ¢ mpocTbiM crekTpoM. Kputepuil nMaroHaqIu3upyeMOCTH MAaTpHIbl JTUHEWHOIO
oreparopa.

12. MuHMMaIbHBIA MHOTOYIEH JJUHEHHOIO OlepaTopa U ero BeruuciaeHue. Teopema ['amunbToHa
— Konn.

13. XXopnanoBa kierka. KopHeBble moampocTpancTBa. Teopema o >KOpAAHOBOM HOPMaJbHOM
dopwme.

14. bununeiinble oToOpakeHus. 3ajlaHue OUIMHENHHBIX 0TOOpakeHni MaTpuLiaMu. CBsI3b MEXY
MaTpullaMy OMIMHEHHOro OTOOpaKeHMsT B pa3auuHblXx Oaszucax. CuMMeTpUyecKHe U
KOCOCUMMETpHYECKHE OMINHEHHBIE (POPMBI.

15. KBagpatuunsle ¢opmel. IlonspHas Ounmueiinas ¢opma. [IpuBeneHue CUMMETPUUYECKHX
OwinHenHbIX (OpM K KaHOHMYeCKOMY BuJy. Meron Jlarpanka npuBeieHMs] KBaJpaTUUHON
(bopMBI K KAHOHUYECKOMY BH]LY.

16. 3akoH wHepuuM KBaapaTW4yHbIX (opM. Meton SkoOu npuBEACHUS HEBBIPOKICHHON
KBaJpaTUYHON (POPMBI K KAHOHUYECKOMY BU]TY.

17. Hopmanbublii Bua kBaapatuyHod ¢opmel. Kputepuit CuiibBecTpa IMOJIOKUTETBHON
OIpEeNIeIEHHOCTH KBAJAPaTUYHON (POPMBI.

18. EBxnunioBsl mpoctpanctsa. Hepasenctso Komu — Bynsikosckoro. Ero ciencrsus.

19. Teopema o cymiecTBOBaHUM OPTOHOPMHpPOBaHHOTO Oa3uca. [Iporecc oproronanuzanuu I'pama
— [Imunra.

20. 3oMopdhu3M BEKTOPHBIX IPOCTPAHCTB U M30MOP(HU3M EBKIHMIOBBIX IPOCTPAHCTB.

21. OpmuroBsl popmbl u ipocTpaHcTBa. HepaBenctBo Ko — ByHsikoBckoro.

22. OpTOHOPMUPOBaHHBIHM 0a3uc B 5)pMUTOBOM pocTpaHcTBe. PaBencTBo [lapceBans. YHuTapHsie
MaTpHUILIbl U YHUTApHAS TPYIIIIA.

Cnucok 3aaa4 3K3aMeHa

3amaua 1. BesICHUTE, Kakhe U3 COBOKYITHOCTEH MHOTOWIEHOB CTETICHH HE BBIIIE N Haja mojieM F
00pa3yroT JMHEHHOE BEKTOPHOE MPOCTPAHCTBO: a) MHOTOWIEHBI, UIMEIOIINE KOPEHb B 3a/IaHHBIX
JByX TOUKax a W b ; 0) MHOTOUJICHBI, Y KOTOPBIX CyMMa BceX KOd(pUIIMEHTOB paBHA HYIIO. B
CiTy4ae TOJIOKHUTEIBHOTO OTBETa HAUTHU Pa3MEPHOCTh U Oa3uc.

3anaua 2. Hailtu pa3MepHOCTb CYMMBI U TIEPECEUEHHMS] TTOANIPOCTPAHCTB, HATIHYTHIX HA CUCTEMBbI

sektopos {a,,a,} u {b,,b,}: a, =(1,011),a, =(1,0,0,1),b, =(0,1,11),b, =(1L,111).

3amada 3. JlokasaTe, 4T0 cymMma mnoanpoctpancts L m M BekTopHOro npocrpancrtsa V paBHa
NIEPECEUEHHIO BCEX MOANPOCTPAHCTB, coaepkaumx u L, u M.

3anaya 4. SIBnsercs a1 NOANPOCTPAHCTBOM JIMHEWHOIO BEKTOPHOIO IMMPOCTPAHCTBA MHOTOYJIEHOB
OT OJIHOM TIepEMEHHOM Hajl mojieM F : a) MHOXeCTBO BCeX MHOTOUJICHOB HE COJICPIKAIINX YETHBIX
cTerneHel nepeMeHHoN X ; 6) MHOXKECTBO MHOTOYWJIEHOB YETHOM cTerneHn?

3anaya 5. [TycTh pa3MepHOCTh CyMMBI IBYX MOANPOCTPAHCTB Ha €AMHULLY OOJIbIIE pa3MEPHOCTH
uX nepeceueHus. YTo MOKHO CKazaTh 00 3TUX MOAMPOCTPAHCTBAX?

3amaga 6. IlycTh nuHelHBIM omepaTop A JEHCTBYeT Ha MHOXECTBE KBAJpPAaTHBIX MaTpUIl



pasMEepHOCTH 2 yMHOKEHHEM Ha (PMKCHUPOBAHHYIO MaTpHIly pasMepa 2. Haiitu marpuily sToro
orepaTopa B IPOCTPAHCTBE BCEX KBAJPATHBIX MATPUL] pa3MEPHOCTH 2.

Bamaua 7. [Tycte A - coGcTBeHHOE 3HAUEHNE MAaTpHUIBI A. Bepro 1m, uto y matpunsl f(A), Te f-
MHOTOUJICH OJIHOI IIepEeMEeHHO, IMeeTcs coOcTBeHHOe 3HaueHue f A )?

3amaya 8. BepHO /1M, 4TO OmEpaTOp HWIBIIOTEHTEH TOTJa M TOJBKO TOIJA, KOTJa BCE €ro
CcOOCTBEHHBIEC 3HAYEHUS PaBHbI HYIIO?

3anaua 9. JloKas3ark, 4TO eciy omepaTop A HEBBIPOXIEHHEIHA, TO omepaTopsl A u A~ uMeroT
OJIHU U T€ € COOCTBEHHbIE BEKTOPHI.

3amaga 10. ITycts Tpu BekTopa 4, b,C nuneiino HesaBHCHMSL. Bynyr nu JTMHENHO HE3ABUCHUMBI
BEKTOpHI: a) a,a+b,a—b-c; 6) a—b,b—c,c—-a;c) a+b-2c,2a-b+c,—a+2b+c?

3amaua 11. HailiTu KOJIMYECTBO J>KOPAAHOBBIX KIJIETOK KOPJAHOBOM HOPMaJIbHOW (OPMBI
JUHEWHOTO OMepaTopa, 3aJaHHOT0 MaTpUlle A:

1110

0101
A=

0 011

0 001

3amaya 12. Haiitu Bce 3HaueHus A, NpU KOTOPBIX BEKTOp b muHEHO BbIpakaercs uepes
a,8,,a;: a, =(235),a, =(3,78),a, =(1-61),b=(7,-2,1).

3anaua 13. Haiftu pa3MepHOCTb CyMMBI U ITEPECEUEHUS MOAMPOCTPAHCTB, HATSIHYTHIX Ha CHCTEMBI
BekTOpoB &, =(1,21),a, =(11-1),a, =(133) u b, =(22),b, =(2,3-1),b, =(1,1,-3).

3anaua 14. Haiitu marpuiy JMHEHHOTO ONeparopa, 3aJlaHHOr0 B IPOCTPAHCTBE BEIIECTBEHHBIX
KBaJpaTHBIX MaTpUIl pasMepa 2 TpaHcrmoHupoBanuem: X > X'. B kauecTse 6asuca BbIOpaTh
maTpuaHble exuannel E; = (6, =1npu k =i,1 = j;e, = 0B nporusHoM ciyuae).

3anaua 15. Haiftu Bce MaTpulibl, HIEpECTaHOBOYHBIE € )KOPJAHOBOM KIIETKOH.

3amaua 16. Haiitm simpo m o0pa3 JHMHEHHOTO oOlepaTopa, 3aJaHHOTO B IPOCTPAHCTBE
BEILECTBEHHBIX KBaJPAaTHBIX MAaTPHIl pasMepa 2 YMHOKEHHEM Ha (MKCHPOBAHHYIO MAaTpPHUILY

1 0

A= cIipana.
-1 1

3agaua 17. Haiitu HopManbHbIi BHI KBaipaTWUdHOH GopMbl X, X, + X X3 + X, X; m

HEBBIPOXKJICHHOE JIMHEHHOE TIpeoOpa3oBaHue, MPUBOIAIICE K 3TOMY BHITY.

3anaua 18. KakuMu 3Ha4eHUSIMU paHTa U CUTHATYPBl XapaKTepU3YIOTCS T€ KJIaCChl BEIIECTBEHHO
SKBHBAICHTHBIX KBaPATHYHBIX (POpPM, st KOTOphIX opma f sxBuBanentHa popme — f ? OtBer

obocHyiiTe.
3agava 19. Haiitu  marpumly  cuMMeTpuyeckod — 4acTu  OMIMHEHHOM  (opMbl

FOGY) =2%Y, =3X Y, —4X Y5 + XY, —9X, Y5 + XY, -
3anava 20. He mpon3Bo/isl BEIUMCIICHU, BEISICHUTD, SKBUBAJICHTHBI JTU B 00J1aCTH BEUIECTBEHHBIX
quCen CJIeIyIoIIre OWIIMHEHBIC (b opMBI: f(X,y)=2xY, =3%Y; +X,Y, u

a(X, Y) =X Y, =X, ¥, +2X, ¥, + 3% Y, —3X,Y; .

3azmaua 21. HaiiTi KaHOHWYECKHil B KBAAPATHIHOH QopMBI ( = 2X° +3y? — 2% + 2Xy + 2XZ.
3amavya 22. BeIACHUTH, KaKkue U3 CICAYIONINX KBaJIpaTUYHBIX (DOPM DKBHUBAJIECHTHBI B OOJIACTH
BeIleCTBEHHBIX uncen: f =x?—yz, g=xy—z°, h=xy+1z°.

3amaga 23. Haiith pa3MepHOCTh MPOCTPAHCTB CHMMETPHUYECKUX U KOCOCHMMETPHUYECKUX

OMITMHEWHBIX OPM Ha BEKTOPHOM MPOCTPAHCTBE PA3MEPHOCTH N.
3amaua 24. [Tycts V -- €BKIMI0BO TPEXMEPHOE IPOCTPAHCTBO, TAKOE, YTO

IX| 2 =(x|x)= 3x 2 +2y2 +7° -4xy-2xz+2yz. HaliTh Bce BEKTOPBI, OPTOTOHAIBHBIE BEKTOPY
x=(1,2,3).



3angaua 25. Haiftu 6a3uc opTOroHaJbHOro AOMOJHEHUss M mojanpocTpaHcTBa L, HaTsHYTOrO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), c=(0,1,-2,1).

3amava 26. I[Iycte L — moampocTpaHCTBO eBKIMAOBa mpocTpancTBa V. Ilokaszare, uro mro0oi
BEKTOP X € V 0/IHO3HAYHO MPEACTaBUM B BUJI€ X=Y+Z, IIe y € L, a BEKTOp Z OpTOTOHAJIEH JII00OMY
BeKTOpY M3 L.

3anava 27. BepHo 11, 4TO MHOKECTBO CUMMETPUUYECKUX KBAIPATHBIX MATPHULL COCTABIISIET TPYIIITY
10 YMHOXEHUIO?

3amaua 28. HaiiTu mopsioK Tpynibl HEBBIPOXKICHHBIX JTUHEHHBIX OTIEpaTOpoB A mpocTpaHcTBa V

T
pPa3MEpHOCTH 2 HaJI MOJIEM U3 JIBYX 3JIEMEHTOB, YIOBJIETBOPSIOUINX COOTHOIIEHUI0 AA ~ =E.
3amava 29. [lycte L 1 M -- moampocTpaHcTBa eBKIUA0Ba mpoctpanctBa V u dim L < dim M.
Joxaxwute, uTo B M HaljeTCs HEHYJIEBOW BEKTOP, OPTOTOHAIBHBIN JIFOOOMY BEKTOPY U3 L.

3amaua 30. HaliTi BeKTOpHI, TOMOJIHSAIOIINE CHUCTEMY BEKTOpOB a, =(2,3,5,-2), a, =(3,-7,3,0) no
opToroHanbHoro 6asuca. CKajsspHOE IPOU3BENEHUE CUNTATH CTAHAAPTHBIM.

3amaya 31. IlpuMeHsiss MpoIlecC OPTOTOHAIM3AIMH, ITOCTPOMTH OPTOTOHAIBHBIA 0a3uC
[OIPOCTPAHCTBA, HATSHYTOrO Ha cucTeMy BekTopos: (2,1,3,-1), (7,4,3,-3), (1,1,-1,0), (5,7,7,8).



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«/IuHeitHas anredpa»

MeToauuyecKue YKa3aHud QJId CTYACHTOB 110 OCBOCHUI0 TUCHUIIJIUHBI

Kypc nuneliHo# anreOpsl SBISETCS CONEPIKATEIHLHO HACHIIIICHHBIM U BEChbMa O0BEMHBIM.
[ToaTomy OH TpeOyeT OT CTyIeHTa CUCTEMATUYECKUX YCHIIUM.

[Tpu n3yyennu Teopun HEOOXOIUM Pa3dOp CTYACHTOM JIEKIIMOHHOTO MaTepualia JIoMa C
NPUMEHEHHUEM JIUTepaTyphl U BBIACIEHUEM MECT, TPEOYIOUIMX MOSICHEHHS MpU CIEeAYIOIIEM
KOHTAKT€ C IIPENoAaBaTeseM.

3anayHblii MaTepual Mo JUHEHHON anredpe mojapasienserca Ha ABe OONbIINe TPYIIIbL.
[lepByro TpymITy COCTABISIFOT 3a/a4dl Cyry0O BBIYUCIUTEIHLHOW HANpPaBIEHHOCTH; WX IEIb —
HapaOoOTKa BJA/ICHUS BBIYMCIUTEIILHBIMU QJITOPUTMAMH JIMHEHHOW anreOpbl. DTU aaroOpUTMbI
HECJIOKHBI M TIPU JIOOPOCOBECTHOM paboTe CTyJeHTa HE BBI3BIBAIOT 3aTpyaHeHUU. Btopyro
TPYNIy COCTaBISIIOT «TEOPETUYECKUE» 3aJadyd. OJTO JMOO 3aJaud Ha JI0Ka3aTeIbCTBO
YTBEPKJICHHM, 100 3a/1a4M Ha BBIYUCIICHHUE, AITOPUTMOM PEIIEHUS KOTOPBIX CTYJIEHT Ha JaHHBINA
MOMEHT HE€ pacloJiaraeT, U B 3aJaHUE€ BXOAMUT KaK pa3 MOCTPOEHUE 3TOT0 alropuTMa. 3aaayu
000WX BUIOB YacTO BBI3BIBAIOT 3aTPYAHEHUS, U TIOATOMY CTYJEHTY PEKOMEHIYEeTCsI MPUCTYNaTh K
BBHIMIOJTHEHUIO JOMAIIHEero 3aJaHus 3apaHee, 4ToObl y HEro ObLIO JOCTAaTOYHO BpPEMEHU Ha
pa3MBIIUICHHE ¥ BO3MOXXHOCTb BEPHYTHCS K PEIICHUIO 3aJlayd TMO3AHEe. 3aJauHblii MaTepHall
Oepercs npeumyiiecTBeHHO U3 coopuuka M.B. IIpockypskosa.

B koHIie 060ux ceMecTpoB M3Yy4EeHHs TUCHMIUIMHBI CTYJAEHTHI CIAI0T SK3aMEH. DK3aMeH
MPUHUMAETCS MO SK3aMEHAIIMOHHBIM OuWieTaM, KaXAbli U3 KOTOPBIX BKIIOYaeT B cels JBa
TEOPETUYECKUX BOIIPOCA, TUIIOC 33J]]ada, KOTOPYIO CTYACHT MOJYy4aeT CIy4alHbIM 00pa3oM u3
dbukcupoBanHoro Habopa. Ha camocTosiTensHyI0 MOATOTOBKY K 9K3aMEHY BBIJENSIETCA 3 JHS, BO
BpEMsI IOATOTOBKH K 3K3aMEHY MIPEAYCMOTPEHA TPYINIIOBAsi KOHCYJIbTALIMS.

OcBoHTH BOMPOCHI, M3JIaraéMbIe B MPOIECCe U3YUCHUS AUCHUIUTHHBI «JInHelHas anreopay
CaMOCTOSITENIHO CTYJIEHTY KpaliHe CJI0’KHO. JTO CBSI3aHO CO CJI0KHOCTHIO H3Y4aeMOIo MaTepuana
u OompmM o0BbeMOM Kypca. [loaToMy moceleHHE BCeX AayIAUTOPHBIX 3aHATUN SBISETCS
COBEPIIIEHHO HEOOXOMUMBIM. be3 yMOpHBIX M PEryNsIpHBIX 3aHITHI B T€UEHUE CeMecTpa CIaTh
AK3aMEH 10 UTOTaM U3Y4YEHUs] TUCLUILUIMHBI CTYACHTY IPAKTUYECKA HEBO3MOKHO.

10



