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IIporpamma yueOHOM AMCUMIUIMHB «Anrebpa M rcoMETpus» COCTAB/ICHA HA OCHOBAHHH
[ocyzapcTseHHOrO 00pa3’oBaTebHONO CTaHJapTa BhICLIEro NpodeccHOHanbHOro obpazoBaHus
(IrOC BIIO) Joneuxoit Hapoauoit Pecnybnuku (JIHP) no nanpasnennio noarorosxu 01.03.02
Ilprknagsas MaremaTHka #  HHpOPMATHKA, YTBEpHKICHHOMY npHKazoM Munucrepersa
obpazosanus u Hayku JIHP ot «04» anpens 2016 r. Ne 280:

IMopsaaka oprasusaumu yweOHOro mnpouecca B 00pa3oBaTeNbHbIX OPraHH3alMiX BBICLIETO
npodeccuonansHoro obpaszosanus Honeuxoit Hapoanoit Pecnybnauku, yTBepKACHHOTO NMpHKa30M
Munucrepersa obpazopanus U Hayku JITHP Ne 1171 ot «10» nosbpsa 2017 r.;

yueOHOIr0 maHa ¥ OCHOBHOH 00pazoBaTe/bHOW MPOrpaMMbl BBICHIEr0 NPO(ECCHOHAIBHOIO
obpazoBanus Hanpasieuus noxrotoku 01.03.02 [lpuxnannas marematka ¥ HHOOpMAaTHKA,
paspaborannbix B 'OY BITO «/loHeuxuit HaunoHaIbHBIH YHUBEPCHTET).

PaspaboTuuku:
Houent, kanauaar Gu3s.-MaT. HayK,
nouenT kadeaps! BoICINEH MaTEMATHKH

U MCTOJMKH IPEnojaBaHus MaTeMaTHKH — —ATB. 3bi3a
Jouent, kanauaat Gus.-Mar. HaykK,

AoueHT Kadeapsl BeICIIEH MATeMATHKH >

1 MCTOHKH NpEenojaBaHus MaTeMaTHKH % H. B. Kosanenko

[lporpamma yueOHON AMCUMIUIMHBI YTBep)KIEHAa Ha 3acelaHdH Kadeapsl BbiCHIEi
MaTeMaTHK{ H METOJMKH NPENoAaBaHus MaTeMaTHKH

[Tporokosn Ne 12 ot 09 anpens 2020 r. /f
3apenyiommit kadeapoii ﬂ@/ﬂ E. U. Ckada

IMporpaMMa yueOHOMW JHCHMIUIHHBEI 0OZ00peHa y4eOHO-METOIMYECKOH KOMHCCHelH
(daky1bTeTa MaTeMaTHKH H HHPOPMALHOHHBIX TEXHOIOIHi
IMporokon Ne 8 ot «15» anpens 2020 r.

[Ipeacenarens yueOHO-METOAHYECKOH] ﬂ
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

YuebHast gucuMiiMHa — «Anrebpa W TreoMeTpus»  sABigercs  0a30BOM  4acThIO
npo¢eCCHOHATBHOrO 0JI0Ka JUCLMILIMH IOATNOTOBKH CTYIEHTOB I10 HAlpaBJIEHUIO MOJIrOTOBKU
01.03.02 INpuknagnas MaTeMaTuka U HHPOPMATHKA.

JUisd m3ydeHus: naHHOW y4yeOHOM IUCLMIIIIMHBI HEOOXOOMMBI 3HAHMS, YMEHUS U HaBBIKU B
mpeJienax CpeHero oomero 0opa3oBaHusl.

SIBnsieTcst OCHOBOHM JUIsl M3y4eHUs TaKuUX JUCLUIUIMH, Kak «YHCIEHHBIE METOIbI»,
«OOBEKTHO-OPUEHTHPOBAHHOE  MPOrPaMMHpOBaHUE», «MareMaTHYecKue OCHOBBI  3aIHUTHI
uHpOpMaLUU» U Jp., a TaKXKe JUIsl NPOXOXKAEHUS Y4YeOHBIX M IPOU3BOJICTBEHHBIX IPAKTHUK,
MOJATOTOBKH U 3aIIUTHI BHITYCKHON KBaJTU(UKAIMOHHON pabOTHI, MPOXOKIAECHUS TOCY1apCTBEHHON
UTOTOBOM aTTeCTalHH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueonHoll OUCYUnIUHb

01.03.02 IlpukianHas MaTeMaTHKa
Hanpanenune noaroToBku
1 nH(opmaTuka
ITpoduns
OO6pa3zoBaresapHas Iporpamma OakanmaBpuar
Kpanuduxanms aKaJeMHYeCcKHil OakamaBp
KonuyecTBOo conepkarenbHbIX MOTyeH 2
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH
. 6a3oBast yacTh MPoeCCHOHATBLHOTO OJI0Ka
00pa30BaTebHOM POrpaMMbl
®opmel kouTposst (MK, sk3amen, 3auer) 2 MOAYJIBbHBIX KOHTPOJIS, 3a4€T, IK3aMEH
ouHas popma 3a04Hast popma
Mokasaremn 00y4yeHHs 00y4YeHHUs
HOpMaT. yCKOp. HOpMaT. YCKOP.
CPOK CPOK CpOK CPOK
KonnuecTBo 3aueTHBIX eAHUIL (KPEAUTOB) 9 9
I'ox moaroroBku 1,2 1,2
Cemectp 2,3 2,3
KonnuecTBo yacos 324 324
- JTEKIIHOHHBIX 68 68
- IPAKTUYECKUX, CEMHUHAPCKUX 54 54
- TaOOPATOPHBIX 32 32
- CAaMOCTOSITEJIbHOM padoThI 170 170
B T.4. UHJAWBHIYATbHOC 32/ T1aHHC

HenenbHOC KOIMYECTBO YaCOB, 19 19

B T.4. ayJIUTOPHBIX 4,5 4,5

3.  OIHUCAHHME JNCHUIIJIMHBI

Ileau ¥ 3aaaun

HenssMmu  ocBoeHMsT y4uyeOHOW [UCHUIUIMHBI «AinreOpa W TeoOMETpus»  SBJISIOTCS:
O03HAKOMJICHHE C OCHOBHBIMHU TOHSATHSMHU anreOpbl M TeOMETPHH, yMEHHE (HOpMYyIUpPOBATh U
JIOKa3bIBaTh OCHOBHBIE PE3yJbTaThl HM3Yy4aeMbIX Pa3eiiOB aareOpbl U TEOMETPUU, OCBOCHHUE
METOJIOB U CIIOCOOOB pelieHus anredpandyecknux U reOMEeTPHUECKHX 3a7ad, Pa3BUTHE JIOTHUECKOTO
U aJTOPUTMUYECKOTO MBIIUICHHS, OBJAJICHHE OCHOBHBIMU METOJAMU HMCCIICIOBAHUS M PEIICHUS
MAaTEMAaTUYCCKUX 3aaa4, BBIpaGOTKa YMGHI/ISI CaAMOCTOATCIBHO paCH_II/Ip}ITB MATCMATHYCCKHUEC 3HAHUA
¥ TIPOBOJIUTH NMOCTAHOBKY M MAaTEMaTHUYECKUH aHAJIM3 MPHUKJIAJAHBIX 3a7a4, a TaKKe MPUOOPECTH
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3HaHWUS, YMEHHUS W HABBIKH, [O3BOJISIIONIAE TIOJATOTOBUTH  BBIMYCKHHMKA K  HAy4YHO-
HCCJIEIOBATENBCKOM, a TaKkKe K MPOEKTHON U MPOU3BOICTBEHHO-TEXHOJIOTUYECKON IeATEIHHOCTH B
00JIaCTH CHUCTEMHOTO U MPUKJIIAJHOTO IPOTPAMMHOTO 00eCTIeueHUs!.

B pesynpraTe M3ydeHHs TUCHUILUIUHBI «AJreOpa W reOMETpHs» CTYACHT JOJKEH 3HATh
OCHOBHBIC ONPEICICHUS W TIOHATUS HW3YY4aeMbIX pa3feiioB anreOpbl U TEOMETPUHU, YMETh
dbopMynupoBaTh U JIOKa3bIBaTh OCHOBHBIE Pe3YyJlbTAaThl ATHX pa3fesioB. B xoae mpakTHYECKUX
3aHITHA CTYJIEHT JOJDKEH MPHOOPECTH HABBIKM PEIICHHS] TUIIOBBIX 3a7ad C NPUMEHEHHUEM
M3Yy4aeMOT0 TEOPETUUYECKOr0 MaTepuaa, YTo MO3BOJISIET MOJArOTOBUTh BBIMYCKHHMKA K MPOEKTHOMN
U TIPOM3BOJICTBEHHO-TEXHOJIOTUYECKON JESITEIBHOCTH B OOJIACTH CO3JaHHUS COBPEMEHHBIX CHCTEM
00paboTku nHGOpMaIKU, OPraHU3alMOHHO-YIIPABICHUYECKON J1eATEIbHOCTH.

3agavyaMu TUCHUILTUHBI «AJreOpa U reoMeTpHs» SIBISIOTCS:

1) Pa3BuTHe y cTy1€HTOB MUHTYUIIMU, MATEMAaTHYECKON KYJIbTYPbI, TIOTHYECKOTO MBIILICHUS.

2) ®opmupoBaHue pecypca WH(GOPMAIMOHHOTO MaTepuana (ONpeAeseHHs, TEOPEMbl, HX
JTI0KA3aTeNbCTBO, CBSA3U MEX1Yy HUMH, METO/IbI PEIICHHUs 33a/1a4) U 00y4eHHe UX MPUMEHEHHUIO.

3) IoaroroBka CTYJEHTOB K M3YyYCHHIO JPYTUX MATEMaTHYCCKHUX METOJIOB M JTUCIUILINH
(MateMaTuyeckuii aHanu3, auddQepeHaNbHbIE ypaBHEHHS, (DYHKIMOHAIBHBIN aHanu3, 0asbl
JaHHBIX W WH()OPMAMOHHBIC CHUCTEMBI, HEKJIACCHMYECKHE 3a7auyd MaTeMaTH4eCKoW (QH3uKku,
MaTeMaTUYeCKUe MOJENM MEXaHUKU TBEpJOro Tella, MaTeMaTH4eCKHe MOJEIH M METOJbl TEOPHHU
YIIPYTOCTH, KOMIICKCHBIA aHAIH3 | T.1.).

4) dbopMupoBaHHE HABBIKOB W YMEHUH, HEOOXOJUMBIX MPU MPAKTUYECKOM MPUMEHEHHUH
MaTeMaTHYECKUX MICH M METOJOB UIA aHAIW3a U MOJICIMPOBAHUS CIIOKHBIX CHCTEM, MPOIECCOB,
SBIICHUH, JIJIS IOMCKA ONTUMAJILHBIX PEIICHHI U BEIOOpa HAMIIYUIIUX CIIOCOOOB pean3aliii.

TpeOoBanus K pe3yabTaTaM OCBOEHMSI AMCHMILIMHBI. [Ipolecc M3ydyeHus AUCHUILIMHBI
«Anrebpa u TeOMETpHs» HampasiieH Ha (JOPMUPOBAHHE HJIEMEHTOB CJIEIYIOIINX KOMIIETCHINHA B
coorBerctBu ¢ ['OC BIIO /IHP no wnampaBnenunto mnoarorosku 01.03.02 Ilpuknagnas
MaTemMaTMka M HMHpOpMaTMKa U OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl  BBICIIETO
npodeccuoHaabHOro 00pazoBaHus HanpasieHus noarotoBku 01.03.02 IlpuxnagHas maTeMaTHKa
1 uHpOpMaTHKa:!

a) oowexynomypnuix (OK):

— CIOCOOHOCTBIO K KOMMYHMKAIlMM B YCTHOW M NHCbMEHHOM (opMax Ha PYCCKOM H
MHOCTPAaHHOM SI3bIKaxX Ul PELIEHUS 3a/1a4 MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJEHCTBUSA
(OK-5);

— CNIOCOOHOCThIO paboTaTh B KOMAaHJAE, TOJEPAaHTHO BOCIPHUHHUMAS COLIMAIbHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHBIe pa3nuuus (OK-6);

— CHOCOOHOCTBIO K caMoOpraHu3auu camooopasosanuto (OK-7);

0) oowenpogheccuonanvuvix (OIIK):

— CIOCOOHOCTBIO HCIIOJIb30BaTh 0a30Bble 3HAHHMS €CTECTBEHHBIX HAayK, MaTeMaTHKH H
MH(OPMATUKU, OCHOBHbIE (DAKThI, KOHLENLWHU, MPUHIMIIBI TEOPUH, CBA3AHHBIX C NPHUKIAJHON
Marematukoi 1 nHpopmatukoit (OITK-1);

— CIOCOOHOCTBIO MpUOOpeTaTh HOBble Hay4yHble U MpodeccroHallbHble 3HaHUS,
UCIIOJNB3Ysl COBPEMEHHBIE 00pa3oBatenbHble U HHopMmannonnsie Texnonoruu (OITK-2);

8) npogpeccuonanvuvix (I1K):

HAYYHO-HMCCJIeI0BATEeIbCKAS 1eSITeIbHOCTh:

— CIOCOOHOCTBIO  TIOHMMAaTh, COBEpPIIEHCTBOBATb U  TNPUMEHSITh  COBPEMEHHBIH
mareMaTrueckuii anmapar (I1K-2);

NPOEKTHAS ¥ MPOU3BOACTBEHHO-TEXHOJIOTHYECKasl 1eATeIbHOCTbD:

— CIIOCOOHOCTBIO paboTtath B cocTaBe HAy4YHO-HCCIIEI0BATEIBCKOIO U
MPOM3BOICTBEHHOTO KOJUISKTHBA M peliaTh 3a1auu npodeccuonansHoi nesrenpaoct (I1K-4);

— CHOCOOHOCTBIO (OPMHUPOBATH CYXKIEHHUS O 3HAUYEHWHW U TOCIEJICTBUSX CBOCH
npoQECCUOHATBHON JAEATENIBHOCTH C Y4YETOM COLHUAIBHBIX, MPO(PECCHOHANBHBIX U AITUYECKHX
no3unuii (ITK-6);
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OpraHu3alMOHHO-YNPaBJIeHYeCKAS eI TeJIbHOCTD:

— CIOCOOHOCTBIO COCTaBJISITh W KOHTPOJUPOBATh IUIAH  BBITIOJIHIEMOW PabOTHI,
IUTAHUPOBATh HEOOXOAMMBIE JJIsSi BBIMIOJHEHUST pPabOTBl PEeCcypChl, OICHUBATH PE3YJIbTATHI
cobcrBennoit pabotsr (ITK-9).

B pe3yabrare uzyyennsi yueOHOW TMCUUNJIMHBI CTYJAEHT J0JIKEH :
3HATh:
— TEOPHIO MaTpHII, OTIpEICTUTENIeH U CUCTEM JIMHEUHBIX ypaBHEHU;
— BEKTOPHYIO anredpy;
— AHAJIUTHUYECKYIO T€OMETPUIO Ha TUIOCKOCTU U B IIPOCTPAHCTBE;
— TEOPUIO JUHENHBIX, TOUEYHO-BEKTOPHBIX U YHUTAPHBIX IIPOCTPAHCTB;
— TEOPHIO JUHEHHBIX OMEepaTOPOB HA KOHEYHOMEPHBIX MPOCTPAHCTBAX;
— TEOpUI0 OMIIMHEHHBIX M KBaIPAaTUYHBIX (POPM Ha KOHEYHOMEPHBIX MPOCTPAHCTBAX.
yMeThb:
— pefuaTtb 3aaa4u, CBA3AHHBLIC C BBIYHUCJICHHUCM MAaTpHUll, OHpeI[eJII/ITeJIGﬁ U PpCHICHUCM
CUCTEM JIMHEIHBIX YPaBHEHHIA;
— pewaTh 3aJa4¥ AHAIUTHYECKON F€OMETPUHU HA IIJIOCKOCTH U B IIPOCTPAHCTBE;
— pemiaTh 3a/1a4yM, CBS3aHHBIE C UCCIIEIOBAaHHEM JIMHEWHBIX ONEPaTOPOB U KBAAPATUUHBIX

dbopm.
BJIAJIETh:
— MaTeMaTHYeCKHUM alnapaTroM aareOpbl U T€OMETPUN;
— HaBBIKAMU UCIIOJI30BaHUS aliapara ajnreOpbl U TEOMETPHH MPH PEIICHUN KOHKPETHBIX
3a1ad4.

4.  COJEPKAHME JUCHUILUIAHBI U ®OPMbI OPTAHM3ALIMA YYEBHOTO
MPOLIECCA

MopsiakoBbIi

Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeporcamenvhotii mooyas 1
Cucrembl koopauHaT. JlekapToBa NpSAMOYroiibHas CHUCTEMa KOOpPJIUHAT.

Tema 1. N o
OCHOBHBIE IIpoexnus BGIfTOpa Ha OCb, CBOMCTBA IIPOCKLIMH. HaHpaPJ'ISIIOHlI/IC KOCUHYCBI
J— BEKTOpa, CBOMCTBO HzinpaBnmomeu KOCHUHYCOB. JIMHEWHbIE omnepalnuu HaJ
BCKTOpHOﬁ BGKTOpaMI/I, nux CBVOI/ICTBa. HI/IHGI/IHaH 3aBUCUMOCTh U HEC3aBUCUMOCTH
ATTeOpBL. BEeKTOpOB. Kpurepuii KomHeapHOCTH BEKTOPOB. bazuc cuctembl BEKTOPOB.

Teopema 0 paznoxxenuu BekTopa o 6asucy. Koopaunarsl BekTopa..

Tema 2. CkansipHoe npou3BeZieHue BEKTOpPOB. KpuTepuii OpTOroOHaIbHOCTH BEKTOPOB.
Onepanuu Ha CkaysipHOE TIpOM3BENICHHE B JIEKApTOBBIX KOOpAWMHATaxX. AjreOpandeckue u
BEKTOPAMH. TEOMETPUYECKAE  CBOMCTBA  CKAJLIPHOTO  TPOM3BENEHHs.  BekTopHoe

NIPOM3BEJICHAE  BEKTOPOB. BeKTOpHOE TIpoM3BEIEHHE B  JIEKApTOBBIX
KOOpIMHaTax. AnreOpandeckue W TeOMETPUYECKHE CBOICTBA BEKTOPHOIO
npousBenieHns.  CMmelIaHHOe — Tpou3BelieHWe  BeKTopoB.  (CMeliaHHOe
[IPOU3BEICHAE B  JEKApTOBBIX KOOpAMHATaX. [ €OMETpUYECKHi  CMBICI
CMEIIAHHOTO Npon3BeieHNs. KpuTeprii KOMIUTaHAPHOCTH TPEX BEKTOPOB.

Tema 3. Tlpsimas | [Tonsatue 00 ypaBHEHMSIX JUHUNA U TIOBEPXHOCTEH, TUIIBI YpaBHEHHIA: SBHOE,
Ha TUIOCKOCTH. | obmiee, mapamerpuueckue. Ilpsimas Ha mimockoctu. Paznmuunbie ¢GopMbl
3allUCU YPaBHEHUM IPSAMOM, pacCTOSTHUE OT TOYKM 10 INpsAMou. JlemeHue
OTpE3Ka B 3aJAHHOM OTHOIICHHH.

Tema 4. [TnockocTs B mpocTpaHcTBe. Pasnmuunbie ¢GOpMBI  3allUCH  YpaBHEHMIA
[TmockocTh B IJIOCKOCTH. B3auMHO€ pacnosokeHue miocKoCTe.
MIPOCTPAHCTBE.

Tema 5. llpsimas | [lpsimast B ipoctpancTBe. Pazimuunbie (hOpMBI 3aMMCH YpaBHCHUM MPSIMOU B
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B IIPOCTPAHCTBE.

NpoCTpaHCTBE. B3anMHOE pacmoiioKeHWe TMPSMBIX B  IPOCTPAHCTBE.
B3anmMHoe pacronioykeHre npsiMoil ¥ TNIOCKOCTH B TPOCTPAHCTBE.

Tema 6. Onpenenurenu. CBoiicTBa omnpeaenutenei. MuHoOpsl, anreOpanydeckue
Onpenenureny. | AonojHEHUs. BelunciieHne onpeaenuTeen.
Tema 7. Anrebpa | Anrebpa maTpuil. MaTpuilbl MX THUIBI, ONEpalMd HaJ MaTpulaMud U HX
MaTpHuil. CBOICTBa. YMHOXXEHHME MaTpull M €ro cpoiicTBa. CTemeHH KBaJpaTHOU

Mmatpulsl. TpancnoHupoBanue MaTpull. O6paTHas MaTpuna. O6paTUMOCTb U
OJTHOCTOPOHHSSL 00paTUMOCTh. MHOrowneHsl ot marpuubl. IIpocreiimme
MaTpu4yHble YypaBHEHHA. PaHr Marpuubl. BeluucieHune paHra Marpuil
METOJIOM 3JIEMEHTapHBIX NpeoOpa3oBaHuil. Teopema 0 Ga3sMCHOM MMHOpE.
Kputepuii paBeHCTBA HYJIIO OIPEAESIATES.

Tema 8. Ob6mas
TEOpHsI CUCTEM
JIMHEMHBIX
YpaBHEHUH.

Cucrembl nmHEHHbIX ypaBHeHuil. Krnaccuukanusi, OCHOBHbIE TOHATHS |
omnpenencHus. Kpurtepun COBMECTHOCTM M €IMHCTBEHHOCTH PELICHHS.
Marpuunsiii crioco6 pemenusi. Meron Kpamepa. Merox [Maycca pemenust
IIPOU3BOJIBHON CUCTEMBI JIMHEHHBIX ypaBHEHUN. Panr marpunsl. OnpeneneHus
panra. CBoiicTBa pelIEHH CUCTEM JIMHEWHBIX OJHOPOJHBIX YpaBHEHUI.
@dyHaMeHTallbHas cucrema petieHui. CTpyKTypa o0IIero peleHus..

Tema9. Anrebpa

Kommnekcusie uwmcna. Tpu  ¢GOpMBI 3alUCH KOMIUIEKCHOTO YHCIA H

KOMIUIEKCHBIX | OllepallMM HaJ KOMIUIEKCHBIMH 4uciaMu. ['eomeTpuueckas MHTEpIpeTanus
YHCell. KoMIUIeKCHbIX uncen. @opmyna Myapa. CBoiicTBa MOIyJii U apryMeHTa
KOMIUIEKCHBIX uuces. KopHu n3 KoMIekcHbIX uyncen. KopHu U3 ennHUIEbL.
I'pynna KOpHEN U3 €JUHULIBL.
Tema 10. Mhuorouwiensl. Teopema eauHcTBeHHOCTH. Onepalii Haj MHOTOYICHAMHU.
Anrebpa Henenne c¢ ocratkom. HOJl. Anroputm EBkimmma. KopHu MHOTo4seHOB.
MHorouneHoB. | Teopema be3y u cinencrsue n3 He€. PasnokeHue no kopHaM. KpaTHOCTb KOpHS.
Teopema Buera. MHoOrowieHsl ¢ BEUIECTBEHHBIMU KOA(PQUIMEHTaAMH U HX
KOpHH, Pa3JI0KEHHE Ha HENPHBOAUMBIE MHOKUTEIW. MHOTOWIEHBI ¢ LEIBIMU
koo uumenTamu. Llenble u paroHaIbHBIE KOPHH MHOTOWIEHOB C LIEJIBIMU
kodpdurmentamu. IlpomsBomHas MHorowieHa. KopHu MHorowieHa w
TTPOU3BOTHOM.
Cooepircamenvnulii Mo0ys 2
Tema 11. JIuneiinble npocTpancTBa. Onpenenenne u npumepsl. basznuc u pasmMepHOCTS.
Jluneiinbie [lepexonq & HOBoMmy Oasucy. Marpuna nepexona. CBoilcTBa MaTpHIl
IpoCcTpaHcTBa. | mepexoja. JIuHeltHble moanpocTpaHcTBa. JIuHelHass 000y04Ka Kak
noanpocTpancTBO. CBoiicTBa JTHMHEHHBIX 00o0s0ouek. CyMMa U nepecedeHue
JMHEHHBIX MOANPOCTPAHCTB. TeopeMa 0 pa3MepHOCTSIX.
Tema 12. EBximmnoBel mpoctpancTBa. Onpesenenue u mpumepsl. lmuHa BekTopa. YTom
EBxnnnoBsl Mexy Bektopamu. HepaBeHctBo Komm-bynskosckoro. Teopema Iludaropa.
npoctpaHcTBa. | OpTOrOHaIBHBIE CHCTEMBI M HMX CBOMCTBA. OPTOHOPMHPOBAHHBIE CHUCTEMBI.
PaBencrBo Ilapceanst. KoopauHatsl BekTopa B OPTOHOPMHPOBAHHOM Oasuce.
[Tpouecc oproronammzanuu. OproroHanbHas mHpsMas cymma. PasnokeHue B
OPTOrOHATIBHYIO MPSIMYI0 CyMMy. PaccTosiHe OT BEKTOpa 10 MOANPOCTPAHCTBA.
OpToroHajibHOE JIOMOJTHEHUE U €T0 CBOMCTRA.
Tema 13. Jlunelinble oneparopsl B IMHEHHBIX pocTpaHcTBax. OnpeneneHue U NpruMepsl.
JIuneitnbie Snpo m obOpa3, m wux cBoWcTBa. Marpuia JHMHEHHOrO orepatopa B
OTIepaTophl M MX | KOHEYHOMEPHBIX THpocTpaHcTBax. [IpeoOpasoBaHue MaTpuIbl JTMHEHHOTO
MaTpHULIbI. oreparopa MpH nepexoje K HoBoMy 6asucy. PasmepHocTs siipa u oOpaza. Panr
oneparopa. Teopema o dimker A+dimIimA. TIIpocrpaHcTBO JIMHEHHBIX
OIIepaTopoB.
Tema 14. CoOcTBeHHBIC BEKTOPHI U COOCTBEHHBIC 3HAYEHUS JMHEHHOTO OIepaTopa.
CnexTpanbHas | XapaKTepUCTUUYECKUA MHOTOUYWICH JIMHEWHOTro omeparopa. Teopema 00
Teopus MHBAapUAHTHOCTH XapaKTEPUCTHUECKOTO MHOIOWIEHA. XapaKTepUCTHUECKNE
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JIMHEMHBIX KOpPHHM JIMHEHHOro omeparopa. TeopeMa O JIMHEWHOW HE3aBUCHUMOCTH
OIIEPATOPOB. COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX Pa3HbIM COOCTBEHHBIM 3HAYCHHUSIM.

Tema 15. OproroHajibHbIE MAaTPHULBI U UX CBOMCTBA. Marpuua u onpenenurens [ 'pamma.

JInneiinbie CornpsbxeHHbI oreparop U ero Marpuna. CaMOCONpPsKEHHBIE ONEPATOphbl U UX

OIepaTopsl B CBOMCTBA. WuBapraHTHbIE HIOJIIPOCTPAaHCTBA U WHBAPUAHTHOCTH

€BKJIU0BbIX OpPTOrOHAJIBHOIO JIONOJHEHHMS K HHUM JUIsl CaMOCOINPSDKEHHOIO OIeparopa.

IIPOCTPAHCTBax. | BemecTBeHHOCTHh cHEKTpa caMocoIpshKeHHOro orneparopa. Hopma omeparopa.

Ol11ieHKa CIIEKTpa Yepe3 HOpMY.

Tema 16. bununeiinple u kBazgpatuysHele ¢opmbl. OnpeneneHue U MaTpHLa
bununeiinpie u | OunuHeHOM ¢Gopmbl. CBA3b MEXIy MaTpULAMU OWIMHEHHOW (GOpMBI B
KBaJpaTU4Hble | pa3HbIX Oasucax. CuMMeTpuyeckas 3alKuCh KBaJpaTHUYHOW  (OPMBI.

bopMmBI. Kpurepun nonaoxXUTEIbHON U OTPULIATEIBHON omnpenenceHHoCcTH. Kpurepuit

CunbBecTpa.

Tema 17. Kpussie
BTOPOTO MOPSIZIKA.

KpuBble BTOpOro mnopsuka, ux reomerpudeckue corcTs. Kanonuueckue
ypaBHeHus. MccrnenoBanue (oOpMbl KpHUBBIX. YpaBHEHMs KacaTellbHBIX,
AKCLUEHTPUCUTET U AupeKTpuchl. IIpuBeneHue oOuiero ypaBHEHUS KpPUBOU
BTOPOTO MOPSAKA K KAHOHUYECKOMY BUJY.

Tema 18.
[ToBepxHOCTH
BTOPOTO MOPSJIKA.

[ToBepxHOCTH BTOpOro MHoOpsaKa, KaHOHMUYecCKHe ypaBHeHus. Iloctpoenue
MOBEPXHOCTEN BTOPOro nopsiaka. Jlnneiiuarsie moBepxHoctu. IHBapuaHThI.




TemaTH4yecku nJaH

Conep:xarebHblil MoayJs 1

KoaunuecTBo yacoB

Ounasn gopma o0yyeHus

3aounas popma o0yueHust

HopmaTtuBHbIN cpok

YckopeHHBIH cpok 00y4eHust

HopmatusHbIi cpok 00yueHHst

YckopeHHBII Cpok

00yueHust 00yuyeHust
B T.4. B T.4. B T.4 B T.4.
Ha3Banus CO/IepIKATENLHBIX o o] 2 [ g o " = 3 o o 2] g © = =
MOJYJIeH B TeM = 2| = o = 2 2 2 = 2 2| A = 2 4
o < = =4 = o < = = = d o = = = Ed o < = od =
= Bl 3 a2 94§ 8| = = g a | @ & = = g gl ¢ | & 4§ = = 2 g g o
) = o = d >| @ = ) ) > q o = ) ) > 4q @ = = 4 5,
S| E| £ ||l sy El g|E T e | gg EFYy2 | 2| ||l8(K9e |5 |E |y &
2| = s S 4 =| = < = = e = q & <z = < © = q & & = © 4 =
o| = 2l = d @& o = 2, =g @ A ) = 2 F - o) > S
=l 31 8] 8% & = 1318|858 5t =138 8| B S 3] 84 =
2 |8 =] 2 & | 8|2 & 2 |8 2| 2 & | 2] g
= = = = = = & | B = = z
= =1 8 = = 3] = 3] = 3} =
Tema 1. QCHOBHBIG TTOHATHS g |2 2| 4 8 2 2 4
BEKTOPHOM aJIreOphl.
Tema 2. Onepauuu Haj 10| 2 21 6 10 ) 2 6
BEKTOpPaMH.
Tema 3. llpsimas Ha 14 | 2 21 10 14 2 2 10
TJIOCKOCTH.
Tema 4. I1nockocts B 14 | 2 21 10 14 2 2 10
MTPOCTPAHCTBE.
Tema 5. llpsvas b 18 | 4 4|10 18| 4 4 | 10
MIPOCTPAHCTBRE.
Tema 6. Onpenenureny. 18 | 4 4 110 18 4 4 | 10
Tema 7. Anrebpa MaTpuil. 18 | 4 4 110 18 4 4 | 10
Tema 8. O6H£aﬂ TeopHus 1181 4 4| 10 18 4 4 | 10
CHCTEM JIMHEWHBIX YpaBHEHUN
Tema 9. Anrcbpa 18 | 4 4| 10 18| 4 4 | 10
KOMIUICKCHBIX YHCE
Tema 10. Anrebpa 18 | 4 4| 10 18| 4 4 | 10
MHOTOYJICHOB.
Hmozo no 1 154 | 32 32| 90 154 | 32 32 | 90
cooeprcamenbHoMy MOOYII0




CopaepixaTeabHbIil MOAYJIb 2

KoauuecTBo yacoB

Ounasn gopma o0yyeHus

3aounas popma o0yueHust

HopmaTtuBHbI# cpok

YckopeHHbBIIi cpok 00y4yeHust

HopMaTuBHBIii CpOK 00y4eHHsI

YckopeHHBII Cpok

o0y4eHuUs! o0y4eHust
B T.4. B T.4. B T.4 B T.4.
Ha3Banus copepkarebHbIX o o] 3| & o ° 3 p o o] = = o = a
MOyJIel U TeM S 2| 2 3 = 2 2 = = Z| 5 2 = = =
o | =| & T 54 5|0 = = = 5 = d4d o = = z| 5 Ed o = = 545
s| =l 2| & &8 S| 3| & o | | & S95 s | 2| 2 E| 895 = | 2| &£§ S
g::gh::u:(o: Tl e |l gd g9 Q | | 2| El gy =g Q | ¥ |Z | 8¢ =
& ®| ©4d = = & = = = = 4q4 A & = =| © = q4 < & =~ S 4d =
Q| 2| =4 2 o > 2, =g x A o = 2| = - ) = = d =
=28l 84 = = 18| 84 =4 =& 8] 8 = ¢ =1 %] 84 =
S = S
=7 R| = E( =¥ < = § = | = 5 = = 5
= S| 8 = = = s = = =l 8| E = s =
Tema 11. Jlunetinbie o416 8 10 24 6 8 10
MIPOCTPAHCTBA.
Tema 12. EBxiannoBbel on | 6 8 10 24 6 8 10
MIPOCTPAHCTBA.
Tema 13. JIluneitnbie o1 lal 7 10 21 4 7 10
OTepaTopbl U UX MaTPHUIIBIL.
Tema 14. CnexrtpanbHas
TEOpUs TMHEHHBIX 21 | 4 | 7 10 21 4 7 10
ONepaTopoB.
Tema 15. Jluneitnbie
OTepaTophl B €BKINJOBBIX 21 | 4| 7 10 21 4 7 10
MIPOCTPAHCTBAX.
Tema 16. bununeitHbie U o114 7 10 21 4 7 10
KBaJIpaTH4HbIE (POPMBI.
Tema 17. Kpussie BTOpOro 0lal 6 10 20 4 6 10
MOPSI/IKA.
Tema 18. IToBepxHOCTH 18141 4 10 18 4 4 10
BTOPOTO MOPSAKA.
Hmozo no 2 170( 36 | 54 80 170 | 36 | 54 80
cooeprcamebHoOMy MOOYJII0
Bcezo no oucyunnune 324168 | 54 |32|170 324 | 68 | 54 | 32 | 170
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5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

TeMBI JIeKIIMOHHBIX 3aHATHNA

o Konuuecmeo
wn Ha3zeanue memoi waCos
1. |OcHoBHBIC MOHATHS BEKTOPHOM anreOphl 2
2. |Oneparuu HaJ BEKTOpaMHU 2
3. [lIpsmMas Ha TUIOCKOCTH 2
4. [lLnockocTh B IPOCTPAHCTBE 2
5. [[IpsiMas B mpocTpaHCTBE 2
6. [B3auMHOeE pacmoioKeHHUE MPSMOU U IJIOCKOCTH B IPOCTPAHCTBE 2
7. |Ompenenurenu 4
8. [AnrebOpa maTpwil 2
9. |PaHr maTpuIbl 2
10. [Cuctemsl nuHeliHbIX ypaBHeHU. Metoa Kpamepa 2
11. [Meron I'aycca. ®ynnaMmeHTanbHas CUCTEMA PEIICHUIA 2
12. [[ToHsATHE KOMIIEKCHBIX YHCEI 2
13. |KopHu u3 KOMIUTEKCHBIX yncesl. KopHU U3 eTUHUIIBI. 2
14. |Mmuorowiensl. Oneparuu HaJ MHOTOYJICHAMHU. 2
15. |MHOro4JeHsI ¢ BEMIECTBEHHBIMH U IENbIMU K03 punmenramu. 2
16. [luneitnsle npoctpancTBa. OnpeaeneHne U MpUMeEphI 2
17. |[luneiiHbIe MOAPOCTPAHCTBA 4
18. |EBkimmoBsl mpocTpancTBa. OnpeaeneHne U mpuMepsl 2
19. |OproroHanbHBIE CUCTEMBI U UX CBOWCTBA. 4
20. |/Iunelinbie omepaTophl B TMHEHHBIX MPOCTPAHCTBAX 2
21. [[Ipeobpa3zoBaHue MaTpUIIbl JMHEHHOTO OmepaTopa MpH mepexoje K HOBOMY 5
0azucy
22. |CoOcTBEeHHBIC BEKTOPBI U COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OTNlepaTropa 2
23. |XapakTepucTH4ecKrne KOpHHU JMHEWHOTO oreparopa 2
24. |OpToroHaIbHBIE MATPHUIIBI U KX CBOHCTBA 2
25. |/AHBapWaHTHBIC TOANPOCTPAHCTBA WM HWHBAPHAHTHOCTH OPTOTOHAILHOTO 5
TOTIOTHEHUS K HUM JIJI1 CAMOCOTIPSKEHHOTO OTlepaTopa
26. |bunmHEWHBIC M KBaJApaTUIHBIE (POPMEI 2
27. |KpuTepun mOJOXKHUTEIHHON W OTpUIIATENFHON onpeaeneHHocTH. Kpurepuit 2
CuiibBecTpa
28. |KpuBbIe BTOPOTO MOPSAKA, UX TEOMETPUUECKUE CBOKCTB 2
29. [lIpuBenenue oOmIEr0 ypaBHEHHS KPUBOM  BTOpPOro moOpsAkKa K 2
KAaHOHUYECKOMY BHJTY
30. [[ToBepXHOCTH BTOPOTO MOPSIIKA, KAHOHUIECKUE YPABHCHHUS 2
31. |IuneluaThle MOBEPXHOCTH. IHBapUaHTHI. 2

BCEI'O

(*)]
oo
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Tembl J1a0OPATOPHBIX 3aHATHI

o Konuuecmeo

i Ha3zeanue memoi waCos

1 |OcHoBHBIE MOHATHS BEKTOPHOU anreopsl. 2
2 |Onepanuu HaJ, BEKTOPaMH. 2
3 |IIpsiMas Ha MJIOCKOCTH. 2
4  |[I1OCKOCTh B IPOCTPAHCTBE. 2
5 [[IpsiMast B MpOCTPaHCTRE. 4
6 |Onpenenureny. 4
7 |AnreGpa marpuil. 4
8 |O6mas Teopus cuCTEM JTMHEHHBIX ypaBHEHUH. 4
9 |Anrebpa KOMIUIEKCHBIX YHCEIL. 4

10 |Anrebpa MHOTOYJICHOB. 4

BCEI'O 32
TeMbl NIPaKTHYECKUX 3aAHATHI

Ne Konuuecmeo

wn Haszeanue memut 4aCos

1. |ba3zuc u pazmepHocTts. [lepexon kK HoBoMy Oazucy. 4

2. IuneitHas 000I0YKa KaK MOIAIPOCTPAHCTBO 4

3. |EBknmmoBel mpocTpaHcTBa. J[nmmHA BeKTOpa. YTOJN MEXKIy BEKTOPAMH. 4
HepasenctBo Kommu-bynsikosckoro. Teopema [Tudaropa.

OpTOHOPMHUPOBAHHBIE CUCTEMBbI 4

5. VluneitHble omepaTopbl B JUHEWHBIX MPOCTpAaHCTBaxX. SAapo u obpas, U ux
CBOWiCTBa. MaTpuua JMHEWHOro  omneparopa B  KOHEYHOMEPHBIX 3
MPOCTPAHCTBAX

6. [[IpeoOpa3oBaHue MATPUIILI JIMHEHHOTO OlepaTopa Npu nepexoae K HOBOMY 4
0a3ucy. Panr oneparopa. [IpocTpancTBO TMHEHHBIX OlIEpaToOpoOB

7. |CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHHUs JIMHEWHOTO Oleparopa. 3
XapakTepuCcTUYECKHI MHOTOYJIEH JIMHENHOTO OIlepaTopa.

8. [XapakrepucThueckne  KOpPHHM  JIMHEWHOTO  omeparopa. JluHeiHas
HE3aBUCUMOCTh  COOCTBEHHBIX  BEKTOPOB,  OTBEYAIONIMX  Pa3HBIM 4
COOCTBEHHBIM 3HAYCHUSIM

9. |OproroHanbHBIE MATPHUIIBI M HX CBOWCTBA. MaTpuila W ONpeAeTHTENb
['pamma. ComnpsikeHHbIH onepatop W ero Marpuua. CaMoCONpsiKEHHbIE 3
orepaTophl U UX CBOICTBA.

10. |MlHBapuaHTHBIC MIOAIIPOCTPAHCTBA. BemectBeHHOCTH CIIEKTpa
camoconpskeHHoro oneparopa. Hopma oneparopa. O1neHka criekTpa uepes 4
HOPMY.

11. [bunuHelinple W kBaapaTuuHble (Gopmbl. CBs3b MEXIy MaTpuliaMu 3
OnMHeRHOM popMbI B pa3HBIX Oazucax.

12.  [Cummerpuyeckas 3auch KBaJpaTUYHON bopMBI. Kpurepuu 4
MOJIOKUTEIBHON U OTPULIATEIIBHON ONPEIEIEHHOCTH.

13. |KpuBBle BTOpPOrO MOpsAIKa, UX reoMeTpudeckue cBoiicTB. KanoHuueckue 3
ypaBHeHusd. MccrnenoBanue Gpopmbl KPUBBIX.

14. |YpaBHeHus KacaTeNbHBIX, IKCICHTPUCHUTET M AUpEKTpuchl. [lpuBenenue 3
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00I11er0 ypaBHEHUsI KPUBOM BTOPOTO MOPAIKA K KAHOHUYECKOMY BHY.
15. |[loBepxHOCTH BTOpPOro MopsjaKa, KaHOHWYeCKHe ypaBHeHUs. [locTpoenue 5
[MOBEPXHOCTEW BTOPOTO MOPSJIKA.
16. [luneituatsie moBepxHOCTH. VIHBapUaHTHI. 2
BCEI'O 54
6. METOAWYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUA
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranuszanusi CaMOCTOATEIbHOI Pad0ThI CTYIEHTOB
o Konuuecmeo
" Haszeanue memoi 4ACOs
1. |OcHoBHBIE NOHATHS BEKTOPHOU anreopsl. 4
2. |Onepanuu HaJ BEKTOPAMH. 6
3. |[Ipsimast Ha MJIOCKOCTH. 10
4. | I1moCcKOCTh B TPOCTPAHCTBE. 10
5. |[Ipsmasi B mpoCTpaHCTBeE. 10
6. [Ompenenureny. 10
7. |AnreOGpa maTpuil. 10
8. |OO0was Teopusi CUCTEM JTMHEWHBIX YPaBHEHU. 10
9. |AnreOpa KOMIUICKCHBIX YUCE. 10
10. |AnreOpa MHOTOUJIEHOB. 10
11. [lIunHeiiHble MPOCTPAHCTBA. 10
12. |EBKIMIIOBBI IPOCTPAHCTBA. 10
13. [luneitHple OnIepaTOPHI K UX MATPHUIIHL. 10
14. [CnexTpanbHasi TEOpHS JIMHEHHBIX ONEPATOPOB. 10
15. [/IuneiiHble onepaTopsl B €BKIUIAOBBIX IPOCTPAHCTBAX. 10
16. |bunuHelHBIC U KBaIpaTUIHbIE (DOPMBI. 10
17. |KpuBBIE BTOPOTO MOPSIKA. 10
18. [[ToBepxHOCTH BTOPOrO MOPSAIKA. 10
BCEI'O 170

7. NHIANBUAYAJIBHBIE 3A TAHUSA

NuauBuayanbHas padora

IO TEME «MATPHUIIBI, ONPEJAEJUTEJIA, CACTEMbI IUHEWHBIX YPABHEHUI»
Hean: hopMupoBaHre HABBIKOB, YMEHHH W KOMIIETEHIIMA, HEOOXOAMMBIX ISl PEIICHUS
3a7]a4, CBSI3aHHBIX C BBIYMCICHUEM MATPHL, ONPEICIUTENIEM W PELICHHUEM CUCTEM JIMHEHMHBIX
YpaBHEHUH.

3ananuda:

3agauya 1. BemumuTe Bce wieHsl 5X5 — ompeaenuTens, coaepkamiyue JaHHbIE MHOKUTEIH U
BXOJISIIIIHE B BRIPAXKEHUE OMPEACITUTEIIS CO 3HAKOM: &) «+» Aq15lzs Agp; 0) «—» Ay3d34 .

5 4 0 0 5 4 0O 1 0
-1 -1 -1 1 1
7 6 0 0]
3anava 2. Beruuciaure onpeaenuTenu: 3 —2 1 ol 0 0 0 1 0]
4 —3 2 1 1 1 0 1 1
6 5 0 1 1



13

3agaua 3. /lan 4X4 — onpenenutens co crondmamu a, b, ¢, d. Kak usaMeHuTCs 3HaYeHHE
OIIPEJICTIMTEISA, €CIIN €T0 CTOJIONBI 3aMEHUTh Ha cToOIb! @, b, 2¢—3d, d?

1 n n .. n
n 2 2 .. n
3anaua 4. Beruucaute onpeaenurens N-ro nopsAnka: [n n 3 .. nl.
2x+y =5
3anaua 5. Pemmre cucremy ypaBHenuii o ¢popmyinam Kpamepa: { x+3z=16.
-5y +z=10

100
3ampaya 6. Haitgute matpuiry ( 1 1)

3amaua 7. Haitoute f(C), rae f(x) — Maorounen: 3x° — 8x2 + 16.

0 0 1 0o -2 -1
3agaua 8. Haiigute wMarpunbl, oOpaTHbIE K 0 1 2], 2 -1 2

1 2 0 -1 2 0
0 -2 -1
2 2 2 |
-1 2 0

2x+y=>5
3agaya 9. Pemute cucreMy JTMHEHHBIX YpaBHEHUN { X + 3z =16 MaTpUYHBIM METOIOM.
-5y +z=10

-1 1 1 31 1
3anaua 10. Pemute matpuunoe ypaeueane | 1 1 0 J X =(1 2 0 |
1 21 1 2 -1
3agaya 11. Ha xakyro mMaTpuily ¥ ¢ Kakoi CTOPOHBI ClIeAyeT YMHOXKHUTh JAaHHYIO MaTpUIly A

5-20 nopsaoka, 4ToObI B 3TOM MaTpuie 1-i u 3-if cToa01LbI MOMEHSINCh MecTaMu?
3agauya 12. Yro npousoiaer co cTpokamMu wWin croiabuamu 3X3-marpuubl X TOpU

1 0 O 2 0 0
YMHOXXEHUH €€ clieBa (CIpaBa) Ha MaTpHUILy ( 0 1 O>, a TaK)Ke Ha MaTpULLy (0 1 0)?
-3 0 1 0 0 1
3 1 1 5
3agaya 13. Pemure cucremy 3 -1 2 meronoM I'aycca.
5 1 4 15

2 2 -2 10

3agaua 14. Metogom [aycca HaiinuTe MaTpullbl, OOpaTHBIC I MaTpPHII (0 1 2),

1 2 1
3 -2 =2
o 1 2|
0 2 1

Bamaua 15. Pasnoxure Bektop U = (3; 6; 8; 8) mo OGasucy é; = (3; 3; 6; 3), &, =
(4,58 5), &3=(1;3;1;3), e, =(2; 5, 5; 7).
1 2 1 4
3 -1 10 12
-1 3 -6 —4
2 5 1 8
3agaya 17. MerogoM  OKaMIIAIOIIMX  MHHOPOB  HAWAWTE  paHr  MaTpUIbI
4 3 1 2
13 6 7 -1
3 3 0 3
27 16 11 5

3agaua 16. HaiinmuTe panr MaTpHIibl

U MaKCUMAJIbBHYIO JIMHENHO HE3aBUCUMYIO CUCTEMY €€ CTPOK.
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3agaya 18. Haiigure  4yacTHOe  pellleHME  CUCTEMBI  JIMHEHHBIX  YpaBHEHUU
31 3 2 9
1 2 2 1]),_[ 6 . .
6 7 9 5 X= 57 | @ TaKke (GyHIAMEHTAIbHYIO CHUCTEMY PEIIEHHI COOTBETCTBYOILEH
7 9 11 6 33
31 3 2
. 1 2 2 1}),_
OXHOPOAHO cuCTeMb | - o ¢ X =0
7 9 11 6

NuauBuayanbHas padora
no teme «AJICEBPA KOMIIVIEKCHBIX UACEJI U MHOI'OYJIEHOB C OI[HOI71
MNEPEMEHHO»

Henab: popmupoBaHre HABBHIKOB, YMEHUW W KOMIECTCHIIMN, HEOOXOAMMBIX ISl PELICHUS
3a/1a4, CBSI3aHHBIX C MPHUMEHEHHWEM KOMIUICKCHBIX YUCEI W KOPHEH MHOIOYJIEHOB MPHU PEIICHUU
3a/1a4 B TEOPETUUECKOM MEXaHUKE U (PU3HKE.

3aganuqa:

3amaua 1. Haiinure neiictButenbHbie x U y u3 ypaBHenus: (3 + 7i)x — (2 + 4i)y =
13 + 31i

— i 15
3anaua 2. Beruucaure, nons3ysce popmynoit Myaspa: (—1+iV3)

(1-0)2°

3anaua 3. Pemure ypaBHeHue: 7?7 =2 —2i.

3agaua 4. Pemmre ypasrenue: z2 — (6 +2i)z+ 11 +10i=0

3agaya S. Beruucnure Bce 3HaY€HUS KOPHS U U300pa3uTe UX HA KOMILJIEKCHOM IIOCKOCTH:

V-8 +8iv3.
3agaya 6. M300pasure Ha KOMIUIEKCHOW IUIOCKOCTHM MHOXECTBO BCEX 4YHCeN Z,
YIOBJIETBOPSIIOIINX YCIOBHIO: [z — 2 | = Im z.
3agaua 7. BerauciyuTe HaMGONBIINIA OOIIHIA AETHTENh MHOTOYIEHOB X2 + 4x + 4 n x° — 6x
+12x - 8.
Bagaua 8. Pasnoxure MHOrowieH 2x* — 7x% + 6x + 3 1O CTeneHsM: a) IBywieHa x — 2; 0)
aByuieHa x + 1.
3agaua 9. Otjenute KpaTHbIE MHOKMTEH MHOrounena x° — 10x® — 20x% — 15x — 4.
3amaua 10. Vcnone3ys uHTEepnoysuoHHy0 Gopmyny Jlarpamka, moctpoiite monuHoMm f
(x) HauMeHBbIIeH CTeNeH! Mo JaHHOU TaOJuIle 3HAYCHUI:
f (1) f (2) f (3) f (4)
2 1 4 3

2

NuauBuayanbHas padora
no teMe KAHAJIMTUYECKASA TEOMETPHUS HA IIVIOCKOCTU U B ITPOCTPAHCTBE»
Iesas: popMupoBaHuEe HABBIKOB, YMEHUH MW KOMIIETECHIMHA, HEOOXOJUMBIX JJIS pPELICHUs
3a]a4, CBA3aHHbBIX C IPUMEHEHNEM BEKTOPHOI'O anmnapara Ipy pelieHu NPUKIaIHbIX 3a/1a4.
3aganus:
1. JTanbt 4 Touku Ha wiockocta: A(1; 2), B(-3; 4), C(5; -3), D(1; 2p). IloctpouTs pucyHOK 1 HaiTH:

a) CKaIPHOE Tpor3BezicHne BekTopoB AB 1 AC ;
6) KocuHyc yriia MexkTy Bektopamu AB i AC ;
B) [IpH KakoM P BekTopsl AB 11 CD OpTOrOHAJIBHI.
2. lansl 6 Touek B ipoctpanctie: A(0; 1; 2), B(-3; 0; 4), C(5; -3; 0), D(0; -3; -4), E(1;-3-p;2p-4), F(1,;
2p; 0). Haiiru:
a) BEKTOpHOE Tpor3BezicHne BekTopoB AB 1 AC 1 ero Mojyiib;
0) momazp TpeyroasHrka BCD u [umiHy BBICOTHI, poBeieHHO K ctopone BC;

B) IpH KakoM [P BekTopbl AB u DE KOJUTHHEAPHBI;
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I') CMELLAHOE IIPOU3BEICHUE BEKTOPOB AB,AC u AD;
1) o0bem rpamuibl ABCD u BbicoTy, mpoBenieHHY!0 Kk rpanu ABC;

e) npu kakom P Bektopel AB, AC u EF komruianapHsL.

3. Manbt 3 Touku Ha tuiockoctH: A(-5; 2), B(-3; 10), C(6; 5). [ToctpouTh prCYHOK 1 HAUTH:
a) YpaBHEHUSI MPSAMBIX, Ha KOTOPBIX JISKAT CTOPOHBI TpeyroibHuka ABC;

0) ypaBHEHHE TPSIMOIA I 1 , COZIEprKale EPIEeHMKYIISAP, IPOBEICHHBIM 13 BeplIMHbI A K ctopoHe BC;
B) ypaBHenue npsivoit |, , conepsxarmeit Mesmany, poBezieHHY0 13 BepimHE! B k cropone AC;
r) TouKy nepeceuerns npsveix I, u I, ;
11) ypaHerwue npsmoit |, mpoxossinieit uepes Touky C napaimiensHo Ipsmoii, coneprartieii cropony AB;
e) yron Mexy npsmoii |5 m npsivoid, conepsxarueii cropony BC.
4. B 1ekapToBOM cUCTeME KOOPIMHAT 3a[aHbl YeThIPE TOYKH A(Z; 2; 1) , B (3; -2, — 1) ,
C(-2;1—-3), D(4; —5; 6). Haitm:
a) ypaBHeHue miockoctu ABC,
0) ypaBHEHHE IJIOCKOCTH, MPOXOISAIEH uyepe3 Touky D naparuiensHo riockocti ABC,
B) YpaBHEHHUE MPSIMOM, MIPOXOsILIei uepe3 Touky D neprnenukymspHo miockoctu ABC,
r) yros Mexxay miockoctsiMu ABC v ABD,;

1) yroa Mexay npsmoit AD u mnockoctsro ABC,
€) MPOBEPUTH MEPIEHAUKYISIPHOCTH TuiockocTerd ABC u BCD.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

2 cemecmp

1. Kputepuii TMHEHHOM 3aBUCUMOCTH IBYX BEKTOPOB.

2. Kputepuii TMHEHHOHN 3aBUCUMOCTH TPEX BEKTOPOB.

3. Kputepuii OpTOroHaIbHOCTH BEKTOPOB.

4. T'eomeTpruecKue U aliredpandeckre CBOMCTBA CKAJIIPHOTO TTpousBeaeHus1. CKaasipHOe
IIPOU3BENICHUE B IEKAPTOBBIX KOOPANHATAX.

5. 'eomerpuueckue u anredbpandecKkue CBOMCTBA BEKTOPHOTO MPOU3BeACHHS. BekTopHoe
IIPOU3BEJICHUE B IEKAPTOBBIX KOOPJAUHATAX.

6. CmemanHoe npousseeHue. CMEIaHHOE TPOU3BEACHUE B JEKapPTOBBIX KOOPANHATAX.

7. YpaBHEHUs TPSIMOM Ha TUIOCKOCTH: BEKTOPHOE, MapamMeTpuyueckoe, KaHOHWYECKoe, oOIiee, ¢
YTJIOBBIM KO3 PHUIIUEHTOM.

8. OTKJIOHEHUE TOUYKHU OT IPSIMOH.

9. YpaBHeHUE MIIOCKOCTH: HOPMAJIbHOE, HOPMaJIbHOE B KOOPAMHATHOHN (opme, B OTpe3Kax, oo1iee.
10. OTKIIOHEHNE TOYKH OT IJIIOCKOCTH.

11. Onpenenurenu 2, 3 nopsiika.

12. JIuHeitHbIE CUCTEMBI U UX MATPHIIBI.

13. Kommnekcuble uncna. Tpu (opmbl 3amucH KOMIUIEKCHBIX uMcen. Momayib, apryMeHT, (opmyna
Myagpa.

14. M3BnedeHne KOpHA U3 KOMIIJIEKCHBIX YHACE.

15. KommniekcHble yucna. ApudmeTnyeckue oneparuu, ConpsKeHue.

16. MHOrO4JIeHBI ¢ OIHUM HEU3BECTHBIM, OCHOBHAs TeopeMma anreOpsl, Teopema Buera, nenenue c
OCTaTKOM, KOPHU MHOTOYJICHA.

3 cemecmp

1. KanoHuyeckue ypaBHEHUS HIJUIMIICA, THIIEPOOIIBI, TapaboIIbI.
1. DKCHEHTPUCHUTET IJUIUTICA, TUTIEPOOITBI, TapadoIIbL.

2. JIMpEeKTPHUCHI AIUIMIICA, TUIIEPOOIIBI, TapaboIbl.
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YpaBHEHUS KacaTeNbHBIX K 3JUIMICY, runepoose, mapadore.

OnTryeckre CBOMCTBA IIIUIICA, TUIIEPOOIIBI, TapadoJIb.

KanoHnyeckue ypaBHEHHUs SJUIMIICOUA, KOHYCA, IMINHAPOB.

KanoHnveckue ypaBHEHUs1 TapabOJIONIOB, THIIEPOOIIOHIOB.

OO11iee ypaBHEHUE JIMHUU BTOPOTO MOPSIIKA.

LlenTpanbHbie JIMHUK. ['€OMETPHUYECKUI CMBICI MTapaUICIBHOTO MIEPEHOCa U TIOBOPOTA.
WMuBapuaHThl ypaBHEHHS JTUHUHA BTOPOTO TOPSIIKA.

Knaccugukaius neHTpanbHbBIX JIMHUN BTOPOTO MOPSIKA.

. Kimaccudukanus HeneHTpanbHbIX JUHUNA BTOPOTO TOPSIIKA.

. O011ee ypaBHEHHE IOBEPXHOCTU BTOPOT'O MOPSIKA.

. IHBapuaHThl ypaBHEHUsI IOBEPXHOCTHU BTOPOTO MOPSAKA.

. Kinaccugukanus neHTpanbHbIX IOBEPXHOCTEH BTOPOro MOpsiAKa.

. Knaccudukanus HereHTpaabHbIX MOBEPXHOCTEH BTOPOTO MOPSIIKA.

. JIunelinplie npocrpancrsa. OnpenencHue NOANPOCTPAHCTBA.

. Onpenenenue npsiMoi CyMMbI IOJIIPOCTPAHCTB.

. CocraBHOIi 6a31C U TeopeMa 0 pa3MEPHOCTU NPSAMOM CyMMBbl HECKOJIBKUX MOIPOCTPAHCTB.

. Onpenenenre TMHEWHBIX 0TOOpaxeHU. S1po u 06pa3 JIMHEHHOTO0 0TOOPAKEHUS.

. NU3omopdusm nuHeiHbIx npoctpaHcTB. CoxpaHeHHE pa3MEepHOCTH Ipu u3oMopdusme (0e3

JIOKA3aTelIbCTBA).

Martpuiia JMHEHHOTO 0TOOpaKEHUSI.

Teopema o cymMMe pa3mMepHOCTEH siipa u obpasza. [loHaTHE 0 paHTe TMHEHHOTO 0TOOPAKCHHS.
JluHeiHbIe OnepaTophbl Kak YaCTHBIN cllydail IMHEWHBIX OTOOPaXKEHHIA.

OOpaTuMble TMHEWHbBIE ONIEPATOPHI.

Marpuna JMHEHHOTO oreparopa.

Ornpenenenre COOCTBEHHOTO YMCIIa U COOCTBEHHOTO BEKTOpA JJIs TUHEHHOTO OTepaTopa.
XapakTepUCTUYECKUI MOJTMHOM JIMHEWHOT'O OllepaTopa.

CBs3b COOCTBEHHBIX YHCEN C KOPHSMHM XapaKTEPHUCTHUYECKOrO TOJIMHOMA (CpPaBHHUTH CIydau
OIIepPaTOpPOB B MPOCTPAHCTBAX HAJl MOJISMU PALMOHAIIBHBIX, BEILIECTBEHHBIX M KOMITJIEKCHBIX YHCE).
[TonsiTe COOCTBEHHOTO MOJINPOCTPAHCTBA, OTBEYAIOIIETO 33JaHHOMY COOCTBEHHOMY YHCILY.
MHBapuaHTHOCTb COOCTBEHHBIX MOANPOCTPAHCTB.

Teopema o mpsiMOll cymMMe COOCTBEHHBIX MOJIPOCTPAHCTB JIMHEHHOTO omeparopa (0e3
JI0KA3aTeNbCTBA).

Teopema 0 JMHEHHONW HE3aBUCUMOCTU COOCTBEHHBIX BEKTOPOB OTBEUAIOLIUX pPA3JIMYHBIM
coOcTBeHHBIM unciam\ (6e3 J0Ka3aTeIbCTBA).

Omnpenenenne OMIMHENHBIX U KBAAPATUYHBIX (POPM.

CBsI3b CHMMETPUYHBIX OMIMHEHHBIX (POPM C KBaIpaTUIHBIMH (hOpMaMH.

Martpuna OununeiHoi ¢opmbl. Teopema O npuBeAeHHM MaTpUlbl OUIMHEHHON (QOpMBI K
JMaroHaabHOMY BUY (0€3 10Ka3aTenbCTBa).

[ToHsITHE MONOKUTENBLHO OINpPENEICHHON KBaJpaTHUHON (OPMBI U CPAaBHEHHUE €0 C MOHSITHEM
CKaJIIPHOTO IIPOM3BEJIEHUS B TpeXMEPHOM npocTpaHcTBe. Kpurepuit CuiibBectpa.

IlonsiTne eBkaupoBoro mnpocrpaHcTBa. HepaBenctBo Komm-bynskosckoro-llIBapna w
HEPABEHCTBO TPEYTOJIbHUKA.

[TonsiTue yria Mexay BEKTOpaMH B MHOTOMEPHOM €BKJIUIOBOM IPOCTPAHCTBE.

Marpuna ['pama u o6patHast maTpuna ['pama.

9.  OBPA3BEI MOAYJBHOI'O KOHTPOJIA

roy BIO JIOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»
®dakynpTeT MaTeMaTHKH U MHPOPMAITMOHHBIX TEXHOJIOTHI
Hanpasnenue noocomosxu:  01.03.02 Ilpuknadonaa mamemamuxa u unghpopmamuxa
Ipoghunyv: oowu
Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 2
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Yyebnas oucyuniuna Anzebpa u 2eomempus

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
2X+5y +4z+1=20,

X +3y +2z +t=11,
2x+10y +9z+ 7t = 40,
3x+8y +9z +2t =37.
2. Kak usmenurcs 3nadenue onpenenurens 4 x4, ecnu ero cronbus a, b, C, d samenuts
na cronouer D, a—c¢, c—d, d +a.

1. Pemuth cucteMy ypaBHEHHIA

2 -3 1 2 0 -2
3. Peminth MatpuyHoOe ypaBHeHue |4 -5 2 |- X =|18 12 9
5 -7 3 23 15 11

4. Beinucatb BCe YIEHBI ONpeaenuTens (5X5)- MaTpHLbl, COAEPKAIME MHOKHUTEIN 8,,8, U
BXOJISIIIIME B BRIPAKEHUE OMPEIICTUTENSI CO 3HAKOM «-».
5. CocTaBHTh ypaBHEHHE IIockocTH, npoxomsuieit uepes toukn A(2,1,2), B(-1,3,-2),

C(-2,0,3).

VYTBepKIaeHO Ha 3acedaHuu KadeApbl BBICHICH MaTEeMaTUKH M METOIWKH TPETOoJaBaHUs

MaTeMaTUKu ITpOoTOKOa No OT «__» 20
3aBenyronmii kKageapoi E.N. Cxaga
[IpenonaBarens A.B. 3rp13a

Kpurtepuu oneHnBanust MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annos
1 5
2 5
3 5
4 5
5 5
Bcezo 25

roy BIO JIOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»
@daxynpTeT MaTEMAaTUKHN U HH(OPMALIMOHHBIX TEXHOJIOTUI
Hanpaenenue noocomosxu.:  01.03.02 Ilpuxknaonas mamemamuka u ungpopmamura

Ipoghunyv: oowui
Ilpoepamma noocomosxu: oaxanasepuam
Cemecmp 3
Yyebnas oucyuniuna Anzebpa u 2zeomempus
MOAYJBbHAS KOHTPOJIbHASI PABOTA
BAPUAHT Nel

(1 1} (o 1} (o 1} (0 o]
1. TIpoBeputh, uTO cucrteMa Marpur A= , B= , C= , D=

10 11 01 11

1 4
o0pasyeT 06a3uc MPOCTPAHCTBA BCEX (2 X 2) - Matpuil. HalTH KOOpAMHATHI MAaTPUIBI T =( J

2 3
B 6asuce ABC.



18
2. OproronamusoBats nocienosarensuocts Bektopos a(1,1,1,0), b(1,0,1,1), ¢(0,0,11) =

npoctpanctse R* .
3. HaiiTu npoekiuio BeKTopa I’(l, 1 0,3) Ha JMHEHHYI0 000JI0YKY BEKTOPOB a(O,l, 1 —2) ,
b(-1,0,1,2), ¢(-1,1,0,1) . Haiitu yron mexy BekTopom I ¥ €ro MpoeKIHeii.
4. Ilycts (0 - nUHEHHBIM omepaTop B IPOCTPAHCTBE R?. Haiitu ero MaTpuily B 0Oasuce
e, =(3,2), e, =(-1,2), ccnu (x,0)=(2x,X), ¢(x,2x)=(X,—X)
5. Halitm coOcTBeHHBIE 3HA4YCHHS M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO oreparopa
1 3 2
Al 3 9 6 |Bupocrpanctse R,
-3 -9 -6
6. CoCTaBUTh KAHOHHYECKOE YPAaBHEHHE JJUIUIICA, €CIIH PACCTOSHHE MEXIy (OKycaMH PaBHO
6, a MeXIy TUPEKTPUCAMU 5% .
7. Jana runepboma 16x*—9y® =144. Haiitu ero mnomyocu; (OKYChI; DKCLEHTPUCHTET;
YpaBHEHHUSI TUPEKTPHC.
8. Onpenenure BU U PacloiokKeHHE KPUBOM BTOPOTO MOpsiIKa
5x* —2xy +5y* —4x+20y +20=0.
VTBepKIIEHO Ha 3acellaHuu Kadenpbl BBICIICH MAaTEMAaTUKH W METOJUKH IPEIOJIaBaHuUs

MAaTeMaTUKHU MPOTOKOA Ne  OT «__» 20 T
3aBenyromnuii kageapoit E.N. Ckada
[IpenonaBarens A.B. 3b13a
Kputepuu onieHuBaHus MO1yJbHOT0 KOHTPOJIsI
Homep 3a0anusn Koauuecmeo oannoe

1 3

2 3

3 3

4 3

5 3

6 3

7 3

8 4

Bcezo 25

10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMEHY
KaHnonunueckue ypaBHeHUs AJITUIICA, TUIIEPOOIIbI, MapadoIbl.
OKCLEHTPUCHUTET DIUIUIICA, THUIIEpOOIIbI, TapaboIIbI.
JupeKTpuchl dyutHIca, TUIepOoIbl, TapadoIIbI.
YpaBHEHUS KacaTeNbHBIX K 3JUIMICY, runepbose, mapadone. OnTudeckue CBOMCTBA AIIIHIICA,
runepOoIIbl, mapadoJIbl.
KanoHnveckue ypaBHEHUs SJUIUIICOUIA, KOHYCA, IMINHAPOB.
Kanonnueckue ypaBHEeHUsI mapaboJIOU 0B, TUTIEPOOIOHIOB.
OO1iee ypaBHEHHE JTMHUU BTOPOTO MOPSIKA.
[lenTpasnibHbIe IUHUU. [ €OMETPUUECKUI CMBICIT MAPAIIETLHOTO IEPEHOCA U TOBOPOTA.
WMHBapuaHTBl ypaBHEHMS JIMHUY BTOPOTO NOPsIKa.
0. Knaccudukanus neHTpaibHbIX JUHUN BTOporo nopsaka. Kiaccudukanus HeneHTpaaIbHbIX
JIMHUUI BTOPOTO MOPSAKA.

PO E

HBoo~No O
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Ob1iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIKA.

WMHBapuaHThl ypaBHEHMS IOBEPXHOCTH BTOPOTIO MOPSIKA.

Knaccugukaius neHTpaibHbIX TOBEPXHOCTEH BToporo nopsaka. Knaccupukamus
HELEHTPAJIbHBIX IOBEPXHOCTEH BTOPOTO MOPSAIKA.

JIuneitble mpoctpaHcTBa. OnpeneneHue noanpocTpaHcTBa. OnpenesneHue MpsMOW CyMMBbI
HOAIIPOCTPAHCTB.

CocrtaBHoOii 6a3uC 1 TeOpeMa O pa3MEPHOCTH MPSIMOM CyMMbI HECKOJIBKUX MOIIPOCTPAHCTB.
Ornpenenenne TUHEHHBIX 0TOOpaxkeHui. Smpo n 006pas TMHEHHOTO OTOOPaKCHHS.
N3omopdu3m TuHEHHBIX TpocTpaHcTB. CoXpaHEeHHE pa3MepHOCTH Ipu u3oMopdusme (6e3
JI0Ka3aTeIbCTBA).

Teopema o cyMMe pa3MepHOCTEH sipa u obpasza. [loHsaTre o panre JMHEHHOTO OTOOPAKEHUS.
Jlunelinbie orepaTopbl KaK YaCTHBIN CITydail JIMHEHHBIX OTOOPaKEHUMH.

OOpaTtuMble JTMHENHBIE OllepaTopbl. MaTpuiia JUHEHHOTO OnepaTopa.

Onpenenenue cOOCTBEHHOr0 YKcia U COOCTBEHHOTO BEKTOpA JUIsl IMHEHHOTO oreparopa.
XapaKkTeprUCTUYECKHI OJIMHOM JINHEWHOIO Oneparopa.

CBs13b COOCTBEHHBIX YHCENI C KOPHSAMU XapaKTEPUCTUYECKOrO IIOJMHOMA (CPaBHUThH CIIy4dau
OIEpaToOpPOB B IIPOCTPAHCTBAX HAJ MOJIIMH PALIMOHAIIBHBIX, BEILIECTBEHHBIX 1 KOMIUIEKCHBIX YHCEN).
[ToHsiTHE COOCTBEHHOIO MOANPOCTPAHCTBA, OTBEYAIOLIETO 3alaHHOMY COOCTBEHHOMY YHUCILY.
WMHBapraHTHOCTh COOCTBEHHBIX MTOANPOCTPAHCTB.

Teopema o0 mnpsMOi cymMMe COOCTBEHHBIX IOANPOCTPAHCTB JIMHEHHOro omneparopa (6e3
JIOKA3aTelIbCTBA).

Teopema o IMHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAIOIINX Pa3IUYHBIM
coOCTBeHHBIM unciamM\ (0€3 0Ka3aTeIbCTBa).

CBsI3b CUMMETPUYHBIX OMIMHEHHBIX (POPM C KBaIpaTUIHBIMU (hOpMaMH.

Marpuna 6mmHeHo# Gopmel. Teopema o mpuBeIeHUN MaTPHUIIBI OMITMHEHHON POPMBI K
JIUaroHaIbHOMY BUY (0€3 JOKa3aTeNnbCTBa).

[ToHsITHE MOJIOKUTETBHO ONPEAEIEHHON KBaAPAaTUUHON (POPMBI U CPABHEHHUE €T0 C MOHATHEM
CKaJIIPHOTO IIPOM3BENIEHUS B TpeXMEPHOM npocTpaHcTBe. Kpurepuit Cuiibectpa.

ITonsTne eBknmumoBoro npocrpancrsa. Hepasencrso Komm-bynskosckoro-I1IBapna n
HEPABEHCTBO TPEYTOJIbHUKA.

[TonsiTue yria Mexay BEKTOpaMH B MHOTOMEPHOM €BKJIU0BOM MPOCTPAHCTBE.

Marpuua I'pama u o6patHas matpuna ['pama.

roy BIO IOHEIKUA HAIITMOHAJIbHBI YHUBEPCUTET»
dakynbTeT MaTEMAaTUKU U MH()OPMAIIMOHHBIX TEXHOJIOTHI
Hanpasnenue noocomosku:  01.03.02 Ilpuknaonas mamemamura u ungopmamuxa
Ipoghunv: oowun
IIpoepamma noocomosxu: bakanaspuam
Cemecmp 3
Yuebnas oucyuniuna Anzebpa u 2zeomempus

BUJIET Nel
1. Snpo u o6pa3 MuHEHHOTro onepaTopa.
2. VlHBapuaHThl ypaBHEHUS JINHUU BTOPOTO MOPSIIKA.

1
3. Haiitu yron mexay f(X)=X+6 u g(X)=2Xx-3, eciu (f,g)=J. f(x)g(x)dx.
|

4. Haiitn mipoekrio Bextopa V (—1;4;3) Ha II0CKOCTh, MapauienbHyio BekTopam & (5;2;-1)

u €,(2;,-3,-4).

2 2 .
5. Han smmunce 9X° + 5y“ =1. Haiitu ero nomyocu; GpoKyChl; 3KCIEHTPUCUTET; yPAaBHEHHUS

TUPEKTPHUC.
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VYTBepKaeHO Ha 3acefaHud Kadeapbl BBICHICH MaTEeMaTHKHM W METOJIUKH ITPETIOIaBaHMs

MaTeMaTUKHU ITPOTOKOI Ne OT «__» 20 r.
3aBeayromuii kadeapoit E.N. Ckada
OK3aMeHaTop A.B. 3b13a

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6ans10B

11. OBPA3EL TECTOBOI'O 3AJAHUA
no meme «MATPHIIBI, OITPEJEJINTE/IH, CAHCTEMbI THHEHHBIX YPABHEHHH»

1. Eciin B onpesesinTesie N-ro Nopsiika CTPOKH 3aMEeHUThb HA CTOJI01bI, TO:
1) onpenenuTenb U3MEHUT 3HAK
2) ero BeJIMYMHA YBEJIMUYUTCS B 2 paza
3) ero 3Ha4YE€HHE HE U3MEHUTCSA
4) oH OyJeT paBeH HYJIIO
5) ero BeIMYMHA YMEHBUIUTCS B 2 pasza
2. Ecan B onpenesnTesie N-ro nopsiika nepecTaBuTh MeCTaMH /IBa JIOObIX €T0JI0NA, TO:
1) onpenenuTenb U3MEHHUT 3HAK
2) ero BeJIMYMHA YBEIMUUTCS B 2 paza
3) ero 3Ha4YE€HHE HE U3MEHUTCS
4) oH OyzeT paBeH HYIIO
5) ero BenMYMHA YMEHBIIUTCS B 2 pa3a
3. Ecau B onpefesiuTesie N-ro nopsijika nepecTaBuTh MeCTaMu /iBe JI00ble CTPOKH, TO:
1) onpenenuTenb U3MEHHUT 3HAK
2) ero BeJIMYMHA YBEIMUUTCS B 2 paza
3) ero 3Ha4Y€HHE HE U3MEHUTCS
4) oH OyzeT paBeH HYIIO
5) ero BenMYMHA YMEHBIINUTCA B 2 pa3a
4. Eciiu B onpeaenuTelie N-ro NopsaKa ABe CTPOKH NPONOPUHMOHAIbHBI, TO:
1) ero 3HaYeHHE OTIIMYHO OT HYJIS U €TUHUIIBI
2) OH paBeH HYIIO
3) ero 3Ha4YeHHE BCET/Ia PABHO CTUHHIIC
4) ero 3HaYeHME BCETJ]a PaBHO JABYM
5) HAYero HeNb3sl CKa3aTh O ero 3HAUYCHUH
5. Eciu B onpegenurelie N-ro NopsiaKa ABa cTo/101a 0ANHAKOBbIE, TO:
1) ero 3HaYeHHE OTIIMYHO OT HYJIS U €TUHUIIBI
2) OH paBeH HYIIO
3) ero 3Ha4YeHHE BCET/Ia PABHO €TUHHUIIC
4) ero 3HaYeHME BCETJ]a PaBHO JABYM
5) HAYETOo HeNb3sl CKa3aTh O €ro 3HaUYeHUH
6. Eciiu B onpegenuresie N-ro NopsAaaKa K 3JieMeHTaM OHOI CTPOKHM NPUOABUTH
3J1eMeHTBbI IPYIroil CTPOKH, YMHOKEHHbIE HA IIPOU3BOJIbHOE OMHAKOBOE YHCJI0, TO:



21

1) onpenenuTens HE UBMEHUTCS
2) onpenenuTenb U3MEHHUT 3HAK
3) ompexnenuTeNb Beeraa OyaeT paBeH HYITIO
4) ero 3HaYeHHE BCET/a YBEIMUUTCS B 2 pa3a
5) HUYero HeNb3sl CKa3aTh O €ro 3HAYCHUH
7. Ecaiu B onpefesiuresie N-ro Nopsiika K 3jJeMeHTaM JIIo00ro croiona npudéaBuTh
3JIeMEHTBbI IPYroro croJidna, yYMHOKeHHbIe HA IPOM3BOJILHOE OJUHAKOBOE YU CJIO0, TO:
1) onpenenuTenb HE U3BMEHUTCS
2) onpenenuTenb U3MEHUT 3HAK
3) onpenenuTenb Beeraa OyaeT paBeH HyIo
4) ero 3HaYeHME BCEI/1a YBEIMUUTCS B 2 pas3a
5) HUYEro HeNb3s CKa3aTh O €ro 3HAYCHUU
8. Ecan B onpenesnTesie N-ro nopsiika oJHa CTPOKA COCTOMUT U3 HYJIei, To:
1) on Bcerna paseH 1
2) oH Bceraa paseH 0
3) on Bceryma paBeH -1
4) oH Bceraa paBeH 2
5) HUYEro HeNb3s CKa3aTh O €ro 3HAYCHUU
9. Ecain B onpenesiTesie N-ro Nopsiika 0OAMH U3 CTOJOLOB COCTOMT U3 HYyJIei, TO:
1) on Bcerna paseH 1
2) oH Bceraa paseH 0
3) on Bceryma paBeH -1
4) oH Bceraa paBeH 2
5) HUYEro HeNb3s CKa3aTh O €ro 3HAUCHUU
10. O0mmMii MHOKMTEb 3J1EMEHTOB OJHOM CTOKH (CT0J1011a) oneaeuTeNsl N-ro NOpsiaAKa
MO3’KHO:
1) BbIHECTH 3a 3HAK OIpeNeIUTENsS
2) BHECTHU B KQXYIO CTPOKY ONpPEAETUTENS
3) BHECTH B JIBE MTOCJIEAHUE CTPOKH ONPEIEITUTENS
4) BBIHECTH B KBaJpaTe 3a 3HAK OMpPEIeTUTENs
5) BbIHECTH B OTPULIATENILHOM CTETIEHU 32 3HAK ONPEEIUTENS]
11. IIpeoOpa3zoBanue onpeaeanuTeNs, IPA KOTOPOM CTPOKH U CTOJI0IbI MEHSIOTCS
MecTaMH, Ha3bIBaeTCH:
1) TpaHCTIOHMpPOBaHUEM
2) TpaHcTO3ULIUEN
3) TpaHcakuuen
4) TpaHCTIOPTUPOBAHUEM
5) TpaHCKpUOHpPOBaHUEM
12. Onpenenurenb, y KOTOPOro moja (Haa) riiaBHO# THATOHAJIBLIO CTOAT TOJIBKO HYJIH,
Ha3bIBaeTcs:
1) onpenenuTeneM TpeyroiabHOTO BUA
2) OCHOBHBIM ONpEAETUTEIEM
3) IOTIOTHUTENBHBIM OIPEACIIUTETIEM
4) NONOJTHEHHBIM OTIpEIEIUTENIEM
5) BBIPOXKJACHHBIM OIPEACIUTEIIEM
13. OnpeaenuTe/b TPEyroJbHOr0 BU1a PaBeH:
1) mpou3BeIEHHUIO FIEMEHTOB, CTOSIIIMX Ha IJIaBHOW JHaroHaau
2) cyMMe 3JI€MEHTOB, CTOSIIMX Ha TJIaBHOM JMaroHain
3) pa3HOCTH 3JIEMEHTOB, CTOSIIIMX HA [JIABHOM JMaroHaIn
4) yacTHOMY 3JIEMEHTOB, CTOSIIIIUX HA TJIABHOW JUAroHalu
5) npou3eaeHHIO IEMEHTOB, CTOAIIUX Ha TJIABHOM THaroHaiu, HO ¢ IPOTUBOMOIOKHBIM

3HAaKOM



22

14. DneMeHTHI onpeesInTe s, KOTOPble HMEIT OMHAKOBBIC HH/IEKCHI, 00pa3yIoT:
1) rmaBHyIO AMAroHaIb
2) noGOYHYIO IMaroHallb
3) nepBbIit cTOIOCI]
4) nepByro CTPOKY
5) nocneaHI CTPOKY
15. Meron Kpamepa npuMeHuM JJIs1 pellleHUs:
1) cucteM TUHEHHBIX YpaBHEHUM
2) IpOU3BOJIbHBIX CUCTEM YpaBHEHUMI
3) cucreM JTUHEHHBIX HEPABEHCTB
4) cucteM KBaJpaTUUYHbIX YPaBHEHUN
5) cuctem auddepeHnaTbHBIX YpaBHEHUN
16. Onpeneanreab N-ro NOPSAKA COAECPKUT:
1) n! cmaraemsix
2) N ciaraeMbix
3) n* cnaraeMbix
4) n" ciaraemMbIx
5) (n*)!cmaraembix
17. Onpenenanresan J1000ro NOPAAKA pAaBeH CyMMe NMPOU3BeIeHHUI 3JIeMEHTOB KAKOMH-
JIN0O0 CTPOKHM Ha:
1) cooTBeTcTBYIOIIME AIreOpanyeckre JONOJHEHUS K HUM
2) COOTBETCTBYIOIINE ANreOpandecKue TOMOJHEHHS K JIEMEHTaM JIpYroi CTpOKU
3) anrebpanyeckre TOMOIHEHUS K 3JIEMEHTaM INIaBHOM MaroHaiu
4) anrebpanyeckue TOMOJHEHUS K JIEMEHTaM MOOOYHON JUaroHaiu
5) cooTBeTCTBYIOIIME alredpandeckre JOMOJHEHUS K JJIEMEHTaM Kakoro-amodo crondua
18. CucreMa u3 ABYX JMHEHHBIX YPABHEHUH € IByMs HeU3BeCTHBIMU:
1) MOXeT UMeTh OECKOHEUHOE MHOXKECTBO PEIlIeHHH
2) Bcerna uMeeT 0ECKOHEYHOE MHOYKECTBO PeIIeHU
3) Bcera uMeeT €AMHCTBEHHOE peIlleHUe
4) HUKOTI'/1a HE UMEET pelleHui
5) MOXXET UMETh POBHO JIBa PELICHUs
19. CucreMa JTMHeHHBIX YPABHEHHUH, KOTOpPasi MMeeT pellleHHe, HA3bIBAeTCH:
1) coBMecTHOM
2) HECOBMECTHOM
3) uneanbHOM
4) pazpemumoit
5) BBITTOJITHUMOM
20. Pemienuem cucreMbl TpeX JMHEHHBIX YPABHEHHI C TPeMs HEM3BECTHBIMHU
Ha3bIBaeTcs TPOMKA YKces, KOTOpasi IPH MOACTAHOBKE B HCXOAHYI0 CHCTEMY:
1) oOpamaer KaK10€ ypaBHEHHE CUCTEMBI B TOXK/IECTBEHHOE PAaBEHCTBO
2) oOpariaer X0Ts Obl OJJHO YpaBHEHUE CUCTEMBI B TOXKJECTBEHHOE PAaBEHCTBO
3) oOparaeT nepBoe ypaBHEHHUE CHCTEMBI B TOK/IECTBEHHOE PAaBEHCTBO
4) oOparaer OOJIBIIMHCTBO YPAaBHEHHH CUCTEMBI B TOXK/IECTBEHHbBIE PABEHCTBA
5) oOpaiaeT ToIbKO OIHO YpaBHEHHE CUCTEMBI B TOXK/IECTBEHHOE PAaBEHCTBO

12. KPUTEPUU OLIEHUBAHUSA

[To xypcy mpeamnosiaraercsi MpoOBEICHUE MPOMEKYTOUHOM aTTeCTallMd B BUAE MOIYJIBHOTO
KOHTPOJISI, BHIOJTHEHUS] MHIMBUTyaIbHOU pabOThl, 3a4eTa U IK3aMeHa. DK3aMeH CJIal0T CTYIEHTHI C
LEJIbIO TTOBBIIEHUS] PEUTHHTA.
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Pacnpeodenenue b6annos, Komopvie MoZym noay4unms CHyOeHnbl
6 npoyecce uzyueHus OUCYUNIUHDL

2 cemecmp
Opranu3anmoHHO- CPC Bcero
y4yeOHast padora NupuBuayanbHbIe MoayJIbHBI KOHTPOJIb
CTyAeHTa padoThI
Max 25 6aioB max 50 6amtoB max 25 100 6amnoB
OaioB
3 cemecmp
Opranun3zanmoHHo- CPC Bcero
y4eOnasi pabora MonyJbHbI KOHTPOJIb NupuBuayanbHas
CTyaenTa TBOpYecKasi padora
Max 25 6amioB max 25 max 50 6amioB 100 6amnoB
0aioB
IIxana coomeemcmeus 6ani08 HAYUOHALHOU WIKAlE
Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka nmo
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHIMPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOH ClTa4¥l P YCIIOBUU
00s13aTenpHOr0 Habopa JOMOIHUTENBHBIX OAJIJIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O ITPOLECCA

3aHsaTHsS MMpOBOAATCA B ayAUTOPUH, OCHAIIIEHHOH JOCKOM U MEJIOM.

14, PEKOMEH/JOBAHHASA JIUTEPATYPA
Koa-Bo Haan4ue
Ne IK3EMILIAAPOB | JJICKTPOHHOMH
HaumenoBanue
n/n B OubJmoTeke BEpPCHHU B
JouHY €)e
OcHognaa a1umepamypa
1. Kypour A.I'. Kypc Bbicmieit anre6ps! : ydeOHUK [
CTY/ZICHTOB BY30B, 00YUaIOIIMXCS 110 CIIEIHATBLHOCTIM
«Marematukay, «lIpukinannas maremMaTukay / 94 —
A.T. Kypomr. — 17-e u3n., crep. — Cankr-IlerepOypr :
Jlans, 2008. — 431 c.
2. Anrebpa u reomerpus (JinHeiHas anreOps u
aHaJTUTUYECKast TeOMeTpusi) [ DIEKTPOHHBIN pecypc] :
METOANYECKOE TTOCOOHeE [ CTYIEHTOB CIEeUaTbHOCTH — +
"Ilpuknagnas MaTeMaTuka" THEBHOU U 3a09HOUN (OPMBI
oOyuenus| / A. B. 3v3a u ap. ; JloHenkuit Hail. yH-T. —
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DJIEKTPOHHBIE TEKCTOBBIE AaHHbIE. — JloHenk : [JonHY,
2006.

3b13a A.B. Anre6pa : MmeToika 00y4eHHUs CTYACHTOB
MeJaroru4ecKrux HampaBJIeHUH [ DIEKTPOHHBIN pecypc] :
yueOHO-MEeTOINYEeCKOe MOCOOHeE : JIJIsl CTY/IEHTOB
HarnpasieHuit noarorosku 01.03.01 Maremaruxa,
44.03.05 Ileparorunueckoe oopazoanue (IIpoduis:
MaTeMaTHKa U HH(POPMATHKA)

Y. 1/A. B. 3e13a, A. M. Kuzumenxko, JI. 1. Censaxosa ;
'OV BIIO "Jloneukuii HallMOHAIBHBIM YHUBEPCUTET",
Kadenpa Brbiciieir MaTeMaTHKU 1 METOJAUKHI
npenogaBanusi matematuku. — Jloneuk : JlonHY, 2018.

KoBanenko H.B. Anrebpa u reomerpus [ DIeKTpOHHBII
pecypc] : yaeOHO-METOIUYECKOE TOCOOUE : TS
CTYJEHTOB (paKynpTeTa MaTeMaTUKU U UH(GOPMAITMOHHBIX
TEXHOJIOTHi, 00y4aroIuXCcsl 10 HapaBICHUSIM
noarotroBku: 01.03.02 ITpukiannas MmaremMaTuka u
uHpopmaruka, 02.03.02 dyngameHTanbHas
uH(popMaTrKa U HHHOPMAITMOHHBIE TEXHOJIOTHUH,
01.03.02 INpuknagnas MaTeMaTuka U HHPOPMATHKA
(ITpodunb: Cratuctuka) u 09.03.04 I[IporpammHuas
umkenepus. U. 2 / H. B. KoBanenko, A. B. 3p13a ; TOY
BIIO "/Tonenkuii HALIMOHAJIBHBINA YHUBEPCUTET'. —
Homnenk : lonHY, 2019.

ﬂonwmumeﬂbmm Jaumepamypa

[Tpockypsixos 1.B. COopHuK 3a7a4u 0 TUHEHHOHN anreOpe
: Yueb. nocobue ais Gpus.-mat. ciennanbHoOCTeN By30B /
H. B. IIpockypsikoB. - 8-¢ u31. — Mocksa : JIa6. bazoBbix
3uanui, 2003. — 382 c.

[y6epoumiep O.H. 3agauun u yrpaxHeHUs 1O
ananutuyeckort reomerpu [Teker] / O.H. Lly6epOumnnep.
— W3n. 34-e, crep. — Cankt-IletepOypr [u np.] : Jlans,
2009. — 336 c.
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15. UH®OPMAIMUOHHBIE PECYPCbI

oy IO «/loHeukuii pecnyOIMKaHCKMA HHCTUTYT JOMOJIHUTENBHOTO MEAaroruyeckoro
obpasoBanus» — https://www.donippo.org/;

MuHucrepcTBo 00pa3zoBanus u Hayku JloHenkoit Hapoanoii Pecrryomuku — http://mondnr.ru/;
Otnen MH(POPMALMOHHBIX TEXHOJIOTUH Jonenkoro PUIIO -
https://oitdonetsk.wixsite.com/0it313;

PecnyOnukanckas ciyx6a MO KOHTPOJIO M HaaA30py B cdepe oOpa3oBaHUS M HAYKH —
http://resobrnadzor.ru/.

Poccwuiickoe o6pazoBanue. degepanbHblii 00pa3oBaTeNbHbIN mopTait. (WWw.edu.ru)
OO0pa3oBarebHbIi MaTeMaTHUeCKuil caiT Exponenta. (Www.exponenta.ru)

www.newlibrary.ru - HoBas aekTpoHHas OUOIHOTEKA;

Www.edu.ru — genepaibHbIi MOPTa POCCHICKOTO 00pa30BaHUs;

www.mathnet.ru — obmepoccuiickuii MaTeMaTHYSCKHIA TIOPTAlT;

10 wwwe.elibrary.ru — nHayunas snexTpoHHast OHOIMOTeKa;
11. www.matburo.ru — MaTOrOpo: peIIeH s 3a/1a4 0 BICIIEH MaTeMaTHKE;
12. www.nehudlit.ru - anexTponHas 6MOIMOTEKa YUCOHBIX MATEPHAIOB
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http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/
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16. IMPOI'PAMMHOE OBECIIEYEHHUE
Hcrionp30BaHue MPOrpaMMHOTO 00ECIIEYeHUs HEe TTPEYCMOTPEHO.

PaGouass mporpamma paccMOTpeHa M IEepeyTBEp)KJEHa Ha 3aceJaHuu Kadeapsl BbICIIEH
MaTeMaTHKU U METOMKH IIPENOoAaBaHusl MATEeMaTUKH
¢ U3MeHeHusIMH (0e3 n3menenui) Ha 20 TOJ.

ITporoxon Ne 0T « » 20 T.

3aBenyromuii kKageapoit

PaGouass mporpamma paccMOTpeHa M TIepEyTBEpKICHAa Ha 3aceqaHuu Kadeapbl BbICIICH
MaTEMATHKU ¥ METOHMKH MPETNOIaBaHUS MATCMATHKH
¢ u3MeHeHusIMH (0e3 n3MeHenwui) Ha 20 TO/I.

ITpotokom Ne OT « » 20 .

3aBenytomuii kageapoit

PaGouass mporpamma paccMOTpeHa M IepeyTBEp)KIEHa Ha 3aceJaHuu Kadeapsl BbICIIEH
MaTeMaTHKU U METOJMKH IIPENoIaBaHusl MaTeMaTUKH
¢ m3MeHeHusIMH (0e3 n3mMeneHui) Ha 20 TOJI.

[TpoTtokom Ne OT « » 20 T.

3aBeayromuit kadeapoit

PabGouas mporpamma paccMOTpeHa M TepeyTBep)KIeHa Ha 3acelaHuu Kadeapsl BbICIICH
MaTEMAaTHKU ¥ METOJIUKH MPETIOJaBaHUs MATEMATHKH
¢ u3MeHeHusIMu (0e3 n3menenuit) na 20 TO/I.

ITporoxoi Ne 0T « » 20 T.

3aBenyrouuii kadeapoit

PabGouass mporpamMmma paccMoTpeHa W TEpeyTBEpXKACHAa Ha 3acelaHnu Kadenpsl BBICIICH
MaTE€MaTHUKU U METOJIUKH MPENOoJaBaHUs MATEMaTHKU
¢ u3MeHeHusMu (6e3 n3mMeHenwii) Ha 20 TOJI.

[TpoTokom Ne OT « » 20 T.

3aBeayromuit kadeapoit




