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IIporpamma yueGHol aucummIHEbl «Are6pa U reOMETpPHS» COCTABCHA HA OCHOBAHHH
l'ocynapersennoro 06pa3oBaTeibHOrO CTAHAPTA BBICHIETO MPO(ECCHOHATHHOTO obpasoBanusi
(I'OC BIIO) Joneukoit Hapoawoii Pecniy6auku (JIHP) mo HanpasiaeHuto noarotosku 01.03.02
[prknannas  martematuka u MHGOPMATHKA, YTBEPKICHHOMY IIPHKA30M Munncrepcrsa
obpaszosanus u Hayku JTHP ot «04» anpens 2016 1. Ne 298:

Ilopsiaxka opranusammm ydeGHOro mpouecca B 00pa3soBaTelbHBIX OpPraHM3alMsX BBICIIETO
npodeccuonansHoro obpasopanus Jlonenkoi Haponnoit Pecry6iuky, YTBEPXKICHHOIO MPHKA30M
Munucrepcrsa o6pasosanus i Haykn JJHP Ne 1171 ot «10» mosiops 2017 r.;

y4eOHOro IiaHa M OCHOBHOH 0Gpa30BATENBHON MPOrpaMMbl BBICLIErO Mpo(heCCHOHANBLHOTO
obpasoBanusi HarpasieHus noarotoskn 01.03.02 Ilpuknaanas marematnka u HH(OpPMaTHKA
(mpoduiib: cratuctuka), paspadoranusix B 'OV BITO «J[oHelK il HAIMOHATbHBIIT YHUBEPCHUTETY.

PaszpaboTumku:

JouenT, kanaunar $pus.-mar. Hayk,
JIOLEHT Ka(ephl BBICLICH MaTeMaTHKN ;
1 METOJIMKH NPENOaBaHHs MATEMaTHKH e il A. B. 3b13a
HouenT, kanauaar (pus.-mar. Hayk,

JI0UEHT Kadeapsl BBICIIEH MaTEMATHKH >
1 METOJHMKH NPEIo/IaBaHus MaTeMaTHKH H. B. Koanenko

[Iporpamma yueGHOM [AMCLMIUIMHBI yTBepKIGHA HA 3ace[aHuM kadenpel  BbiCiIEit
MaTeMaTHKH U METOJIMKH [PENOIaBaHus MATEMATHKH

-

[TpoTokon Ne 12 ot 09 anpens 2020 r. p
3aBe/yromuii kadeapoit Ad // E. U. Ckaga

Ilporpavma  yueGHOM  JWCLMIUIMHBL  0106peHA  y4eOGHO-METOMMYECKOH — KOMHCCHEI
(akynprera MaTeMaTHKU M HHOPMALHOHHBIX TEXHOJIOT Uil
[Ipotoxon Ne 8 ot «15» anpernst 2020 r.
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1.  OBJIACTBb IPUMEHEHUWA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLIECCE

VYuebHnass  gucuuiuinHa — «Anrebpa W TeOMETpuUs»  sBiseTcss  0a30BOM  4acThIO
npoeccHOHaNBHOrO 0JIOKa JUCIMIUIMH TOATOTOBKH CTYJIEHTOB II0 HANpaBJICHUIO MOATOTOBKU
01.03.02 IIpuknanHas MmaremMaTHka U HHPOpMAaTHKa (PO(UIIb: CTATUCTUKA).

Jnist u3ydeHust TaHHOW y4eOHOW MUCHMIIMHBI HEOOXOAWMBI 3HAHWS, YMEHHS W HaBBIKH B
npezesiax cpeHero oomero oopa3zoBaHusl.

SBrsieTcsi OCHOBOHM ISl WM3Y4eHUS TaKUX JAUCHUIUIMH, Kak «YWCIEHHBIE METOIBI,
«O0OBEKTHO-OPUEHTHPOBAHHOE  MPOTPaMMHpOBaHUE», «MaTeMaTndeckue OCHOBBI  3alIHTHI
uHbOpMAIUKM» H JAp., a TaKKe IS TPOXOXKIACHUS Y4eOHBIX M TPOM3BOACTBEHHBIX IPAKTHK,
MOJITOTOBKH U 3AIIUTHI BHITYCKHOW KBaTU(UKAIIMOHHON pabOThI, MPOXOKACHUS TOCYIAPCTBEHHON
WTOrOBOM aTTECTAIUU.

2.  CTPYKTYPA JUCHUIIJINHBI

Xapakmepucmuka yuedHoil Oucyuniunsl

01.03.02 Ilpuxnannas MaTemMaTHKa
HanpaBnenune noaroToBku
1 uHhopMaTuKa
[Tpoduns CraTucruka
OO6pazoBarenpHas mporpaMmma OakamaBpuaT
Keamudukarus aKaJIeMUYeCKUil OaKkaiaBp
KonnuecTBo conepikaTebHBIX MOTyJIeH 2
JucuuninuHa 0a30B0i / BapuaTUBHON YacTH
. 6a3oBas yacTh NpoeCcCHOHATBHOTO OJI0Ka
00pa3zoBaTeIbHON MTPOTrPAMMBI
®opwmel koHTpOJIst (MK, sk3ameH, 3a4er) 2 MOJYJIbHBIX KOHTPOJIS, 3a4€T, SK3aMEH
Mokasarem ovHas ¢popma 3aouyHas popma
00y4eHus 00yJeHUS
KonnuecTBo 3a4eTHBIX eqUHUIT (KPEAUTOB) 9
T'ox moaroroBku 1,2
CemecTtp 2,3
KonnuecTBo yacos 324
- JIEKIIHOHHBIX 68
- IPAKTUYCCKUX, CEMUHAPCKUX 54
- JJa0OPATOPHBIX 32
- CaMOCTOSTEIBLHOMN pabOThI 170
B T.4. UHAMBHUIYaJIbHOE 3a/1aHNE

HezaenpHOE KOIMYECTBO YaCOB, 19

B T.4. ayJIUTOPHBIX 4.5

3.  OINHMCAHHME JNCHUIIJIMHBI

Ileau u 3aaaun

Ilenamu ocBoeHus y4eOHOW JUCHUIUIMHBI «Anrebpa W TEOMETpUSD  SIBISFOTCS:
03HAKOMJICHHE C OCHOBHBIMH TOHSTHSMHU anreOpbl MU TeoOMeTpUH, yMeHue GopMylnupoBaTh WU
JI0Ka3bIBaTh OCHOBHBIE PE3YAbTAThl H3Y4aEMBbIX Pa3JIeNOB alNreOpbl U TEOMETPUH, OCBOCHHE METOIOB
U crnoco0OB pelieHusl anreOpanyecKuXx W TEeOMETPUYECKHX 3a/lad, Pa3BUTHUE JIOTHYECKOTO H
QITOPUTMUYECKOTO MBIILJICHUS, OBJIAJICHUE OCHOBHBIMH METOJaMH HCCIEAOBaHUS U PELICHUS
MaTeMaTHYeCKHUX 3314, BRIPAOOTKAa YMEHUSI CaMOCTOSTEILHO PACHIMPSATH MaTeMaTHYECKHIE 3HAHUS
Y TPOBOJMTH MOCTAHOBKY M MAaTeMaTWYECKU aHAW3 MPUKIAAHBIX 33a7ad, a TaKkke MpUoOpecTH
3HaHUs, yMEHUS U HABBIKHU, TO3BOJISIOIINE MOITOTOBUTH BBIITYCKHUKA K HAYYHO-HCCIIEJOBATEIbCKOM,
a TakXke K MPOEKTHOM M MPOU3BOICTBEHHO-TEXHOJIOTUYECKON JIEITEIILHOCTH B 00JIACTH CUCTEMHOTO
Y IPHUKJIATHOTO MMPOTPAMMHOTO O0ECTIeUeHUSI.
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B pesynbraTe M3ydeHHs] TUCHUIUIMHBI «Anredpa M T€OMETpHs» CTYIACHT JOJDKEH 3HATh
OCHOBHBIC OTPEACICHUS U TMOHATUS W3Y4aeMBIX pas3feioB anreOpsl M TEOMETPHH, YMETb
(dbopMynHupoBaTh W JOKa3bIBaTh OCHOBHBIE PE3YJIbTAaThl 3THX pPa3lesioB. B Xoxe mpakTHYecKux
3aHATUH CTYJEHT JOJDKEH NPUOOPECTH HABBIKM PEIIEHUS TUIOBBIX 3a7ady C IMPHUMEHEHHEM
M3Y4aeMOI0 TEOPETUUECKOTO MaTepHalla, YTO MO3BOJIAET IOArOTOBUTH BBIITYCKHHMKA K IIPOEKTHOH U
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKON JESITEIbHOCTU B 00JIACTU CO3/aHHS COBPEMEHHBIX CHUCTEM
00paboTkn HHGOPMAITUH, OPTaHU3ANUOHHO-YITPABICHUYESCKON JIeATEITBHOCTH.

3aoauamu TUCUUNIINHBI «AJredpa U reOMETpUs SBISIOTCS:

1) Pa3BuTHe y CTyI€HTOB UHTYUIIMH, MATEMAaTUYECKON KYJIbTYphI, JIOTHYECKOTO MBIILIJICHUS.

2) ®opmupoBaHuEe pecypca MHPOPMALMOHHOTO Marepuaia (OIpeleleHUs, TEOPEMBI, HX
JI0Ka3aTeJIbCTBO, CBS3U MEX/1y HUMU, METO/Ibl PEILIEHUS 3aJa4) U 00y4eHHE UX IPUMEHEHHUIO.

3) IloaroroBka CTYyAEHTOB K M3YYEHMIO JPYIrUX MaTEMaTHYECKHX METOJIOB M JTUCLUIUINH
(MaremaTuueckuil aHanu3, AUQQepeHIuaNbHbIe YpaBHEHUs, (YHKUMOHAIbHBINA aHamu3, O0a3bl
JaHHBIX W HWH(OPMALIMOHHBIE CHUCTEMBl, HEKJIACCUYECKHE 3aJauyd MAaTeMaTU4ecKOW (U3UKH,
MaTeMaTHYeCKUE MOJIEIM MEXaHUKU TBEPJOro Tella, MAaTeMaTUYEeCKHEe MOJEIN U METOJ/bl TEOpUU
YIOPYTrOCTH, KOMIJIEKCHBIA aHAIM3 U T.[1.).

4) ¢dbopmupoBaHHE HaBBIKOB U YMEHHI, HEOOXOJUMBIX MPHU NPAKTUYECKOM MPUMEHEHUU
MaTeMaTHYeCKUX UAEH M METOAOB IS aHallu3a U MOJEIMPOBAHUS CJIOKHBIX CHUCTEM, MPOIIECCOB,
SIBIICHUH, /17151 IOMCKA ONTUMAJIbHBIX PEeUICHUH U BEIOOPa HAMITYULINX CIIOCOOOB peain3aliii.

TpedoBaHus K pe3yabTATAM OCBOECHHMS JMCHMILIHHBI. [Iporecc M3ydeHUs TUCITUTUTHHBI
«Anre0Opa ¥ reoMeTpHs» HampaBlieH Ha (OPMUPOBAHUE HJIEMEHTOB CJIEAYIOIINX KOMIETEHIIUH B
cootserctBuu ¢ ['OC BIIO JIHP no manpasnennto noarorosku 01.03.02 Ilpukinangnas MaremMaTuka
u uHpOpMaTHKa U OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl BBICIIETO MPO(ECCHOHATBLHOTO
obOpazoBanusi HampapieHuss noarotoBku 01.03.02 IlpuknagHas maTemMaThka W HMHPOpPMATHKA
(mpoduiie: cratucTrKa):

a) oowexkyromypnuix (OK):

— CIIOCOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOM W MHCbMEHHOW ¢opMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKaxX I pEeUICHUs 3a/1a4 MEXIMUYHOCTHOTO M MEXKYJIbTYPHOTO B3aUMOJICHCTBUS
(OK-5);

— CIIOCOOHOCTBIO paldoTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPHUHHMMAs COLUAJIbHbIC,
ITHUYECKHE, KOH(DECCHOHANbHBIC U KyIbTypHbIe paziauuus (OK-6);

— CHOCOOHOCTBIO K caMoopranusaiuu camooopaszosanuio (OK-7);

0) oowenpogpeccuonanvuvix (OIIK):

— CIIOCOOHOCTBIO HCIIOJIB30BaTh 0a30BbIE 3HAHUS €CTECTBEHHBIX HayK, MaTEMaTHKU U
MH(OPMATUKHU, OCHOBHBbIC (aKThl, KOHIICMILIHUU, MPUHIMUIBI TEOPUN, CBSI3aHHBIX C MPHUKIAJAHON
MareMaTtukoi u unpopmarukoii (OITK-1);

— CIIOCOOHOCTHIO MPUOOPETATh HOBBIE HAYUHBIE U IPO(HECCUOHATLHBIEC 3HAHUS, UCTIONb3YS
COBpEeMEHHbIe 00pa3oBarebHble U HH(pOopMaIHoHHbIe TexHooruu (OITK-2);

8) npogheccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEeIbCKAS 1eSITeIbHOCTD:

— CHOCOOHOCTBIO  NOHMMAaTh, COBEPLICHCTBOBaTb W  INPUMEHATh  COBPEMEHHBIH
marematndeckuii ammapar (I1K-2);

NPOEKTHAS M NMPOU3BOACTBEHHO-TEXHOJIOTHYeCKas 1eATeJbHOCTD:

— CcrHocoOHOCTBIO paboTaTh B COCTaBE HAYYHO-HCCIIEI0BATEIbCKOTO M TPOU3BOICTBEHHOTO
KOJUICKTHBA U peliath 3a7a4u npodeccruonansHoii aesrensHoctu ([TK-4);

— CcHocoOHOCTBIO  (POPMUPOBATH CYXICHHMS O 3HAYeHUH U IMOCIEACTBUSAX CBOEH
npo(ecCUOHANBbHON JEeSITEIbHOCTH € YYETOM COLMAIbHBIX, MPO(PECCHOHANBHBIX M ATHUYECKHX
no3uiuii (ITK-6);

OPraHu3alOHHO-YNIPABJICHYECKAs 1eSITeIbHOCTD:

— CHOCOOHOCTBIO COCTaBISATH M KOHTPOJIMPOBaTh IUIAH  BBINIOJHSEMON  paloThl,
IUTAHUPOBAaTh HEOOXOJMMbIE JUIS BBIIOJHEHUS pPAa0OTBI pecypechl, OIEHUBATh pPE3YJbTATHI
cobctBenHo#t pabdotsl (ITK-9).
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B pesyiabTaTe n3yveHusi y4eOHOM JIUCHUIINHBI CTY/ICHT J10JKEH |
3Hamb:
— TEOPHIO0 MaTPUL, ONPEACIUTEIICH U CUCTEM JIMHEUHBIX YPABHEHHUI;
— BEKTOPHYIO anredpy;
— AHAJIUTHYECKYIO N'€OMETPUIO Ha INIOCKOCTH U B IIPOCTPAHCTBE;
— TEOPHIO JIMHEHHBIX, TOYEYHO-BEKTOPHBIX U YHUTAPHBIX IPOCTPAHCTB;
— TEOPHIO JIMHEHHBIX OIIEPATOPOB HA KOHEUHOMEPHBIX IIPOCTPAHCTBAX;
— TEOpHIO OMIIMHEHHBIX U KBAIPATUYHBIX ()OPM Ha KOHEUHOMEPHBIX MPOCTPAHCTBAX.
ymemp:
— pemaTth 3aJa4yd, CBSI3aHHBIE C BBIYMCICHHEM MAaTpUL, OIPEICIUTENIEN M pEelICHUEM
CUCTEM JIMHEHHBIX YPAaBHCHU,
— pemaTh 3a/1a4¥ aHAJTUTUYECKOW N€OMETPHUH Ha INIOCKOCTH U B IIPOCTPAHCTBE;
— pemarth 3a7a4d, CBA3aHHBIE C UCCIEAOBAHUEM JIMHEHHBIX ONEPATOPOB U KBAJIPATHYHBIX

dhopm.
e1a0emo:
— MaTeMaTHYECKUM aIllapaToM ajireOpbl U TeOMETPHH;
— HaBBIKaMHU MCIOJIL30BaHUS arllapaTa alreOpbl 1 TeOMETPUM MPU PEIICHUH KOHKPETHBIX
3aJ1a4.

4.  COIEPXAHHUE IMCIUIIJIMHBI U ®OPMbI OPTAHU3ALIUA YYEBHOI'O

MMPOLECCA
S.
IMopsiakoBbIi
Kpartkoe cogepxanue TeMbl
HOMeEp U TeMa
Cooepircamenvhulit mooyns 1

Tema 1. Cucrembl KOOpIUHAT. ,HeKaE)TOBa MpAMOYTONbHAS CHCTEMA KOOPAMHAT.
OCHOBHELC IIpoexuus BEKTOpa Ha OCb, CBOHCTBA IPOEKLIMI. Hanpaanﬂ}omHe KOCHHYCBI

S BEKTOpA, CBOHCTBO HANPABIAIOMNX KOCHHYCOB. JIunHeliHbIe Onepanyuy Haj
BEKTOHOI BEKTOpaMH, HX CBOHCTBA. JIuneiiHass 3aBUCMMOCTb M HE3aBUCHUMOCTH

ATTeOpbL. BeKTOpoB. Kpurepuil KOJUIMHEapHOCTH BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.

Teopema o pasnoxkeHuu Bekropa 1o 6aszucy. KoopauHarel BeKTopa.
Tema 2. CkanmsipHoe npou3sBelneHUE BEKTOpPOB. KpuTepuil OpTOTOHAIBHOCTH
Onepaunn Hag | BeKTOpoB. CKalsipHOE IMPOU3BEIEHUE B  [EKapTOBBIX KOOpIMHATaX.
BEKTOPaMH. AnreOpandeckre U reOMeTpUYEeCKUe CBONCTBA CKAJIPHOIO IMPOU3BEIEHMUS.
BexktopHoe npousBeneHue BEKTOpoB. BekTopHoe mpousBencHHE B
JIeKapTOBBIX KOOpJAMHATaX. AJsireOpandyeckue U reoMeTpUyYecKHe CBOMCTBa
BEKTOPHOro  mnpowusBencHUs. (CMellaHHOe  IPOU3BENCHHE  BEKTOPOB.
CMemianHO€ NPOU3BEJCHNUE B ACKApTOBBIX KOOpAMHATaX. I'eoMmerpuueckuii
CMBICII CMELIaHHOrO npou3BeneHus. Kpurepuii KOMIUIAHapHOCTH TpEX

BEKTOPOB.

Tema 3. [TonsiTue 06 ypaBHEHUAX JTMHUNA U IOBEPXHOCTEH, TUIIbI YPAaBHEHHNA:
IIpsimas Ha sABHOE, ob11ee, napamerpuueckue. [Ipsimas Ha niuockoctu. Paznuynele
IIJIOCKOCTH. (opMBI 3anucH ypaBHEHUH NPSMOM, pacCTOSHUE OT TOUYKH JI0 MPSIMOIA.

Jlenenue orpeska B 3aJaHHOM OTHOLLIECHUU.
Tema 4. [Tnockocte B mpocTpaHcTBe. Pasnuunble (QopMbl 3amucu  ypaBHEHH
ITmockocts B IJIOCKOCTH. B3anMHOE pacroiokKeHue II0CKOCTEN.
IIPOCTPAHCTBE.
Tema 5. [Ipsimas B mpocTpaHcTBe. Paziauunblie (opMBbl 3aITUCH YpaBHEHUN MPSIMOI
IIpsimas B B IIPOCTPaHCTBE. B3anMHOE paclonoKEeHHE IPSIMBIX B IIPOCTPAHCTBE.
IIPOCTPAHCTBE. | B3aumHOE pacrosnokeHue npsMoi U INIOCKOCTH B IPOCTPAHCTBE.
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Tema 6.
Onpexnenuren.

Onpenenurenn. CBoiicTBa ompeaenureneii. MUHOpBI, anredpanyecKue
JIOTIOJIHEHHUsL. BpIUnCIIeHUE ONpEaeIUTEIICH.

Tema 1.
AunreOpa maTpu.

Aunrebpa marpui. MaTpulbl UX THIIbI, ONEPAllMN HaJl MaTpULAMH M MX
CBOMCTBa. YMHOXXEHHME MaTpull M ero cBoiictBa. CTelneHH KBaJpaTHOU
MaTpuisl. TpancnonupoBanue marpuil. O6parnas marpuna. O6paTuMocTs U
OJTHOCTOPOHHSSE 00paTUMOCTh. MHOTOWIeHB OT Marpuubl. IIpocreiimme
MaTpu4Hble YypaBHEHHsA. PaHr wMarpuupl. Belumcinenue panra Marpuig
METOJIOM 3JIEMEHTApHBIX NpeoOpa3oBanuii. Teopema o0 Ga3sMCHOM MMHODE.
Kpurepuii paBeHCTBa HYJIIO ONPEIEIUTENS.

Tema 8.
O61as Teopust
CUCTEM
JINHEMHBIX
YPaBHEHUM.

Cucrembl nuHEHHBIX ypaBHeHMH. Kiaccudukarys, OCHOBHbIE MOHATHS U
onpeneneHus. Kpurepunm COBMECTHOCTM M €JUHCTBEHHOCTH PELICHHUS.
Martpuunsiii cioco® pemenus. Meronx Kpamepa. Meton [Maycca pemienus
IIPOU3BOJILHOM CUCTEMBI JIMHEWHBIX ypaBHEHUH. Panr marpuupl. OnpeneneHus
panra. CpoiicTBa pelIeHMH CHCTEM JIMHEHHBIX OJHOPOJHBIX YpPaBHEHHM.
dyHaaMeHTapHas cuctema pemeHnit. CTpyKTypa 00IIero pemeHusl.

Tema).
Anrebpa
KOMIIJIEKCHBIX
YHUCEI.

Kommnnekcueie uncna. Tpu  Qopmbl 3amucu KOMIUIEKCHOTO 4YHMCla U
omepanuy HaJ KOMIUIEKCHBIMU uyuciaMu. ['eoMeTrpuueckass MHTEpIpeTanus
KOMIUIEKCHBIX uucen. @opmyna Myapa. CBolicTBa MOAYJss M apryMeHTa
KOMILIEKCHBIX uncen. KopHu u3 komrmiekcHbIX yncen. KopHu U3 ennHULBL.
['pynna KopHel U3 eIMHULBL.

Tema 10.
Anrebpa
MHOTOYIEHOB.

MHuorounensl. Teopema eguHCTBEHHOCTH. OTniepanuy HaJl MHOTOYJIEHAMH.
Henenne c¢ ocrarkom. HOJI. Anroputm EBkimpma. KopHu MHOro4ieHOB.
Teopema be3y u crnencrBue u3 He€. Paznoxenuwe mo xopHsM. KpaTHOCTb
kopHs. Teopema Buera. MHOTOWIIEHBI ¢ BEMIECTBEHHBIMH KOA(hDUIeHTaMu
U WX KOPHH, PA3JI0’KEHWE HA HENPUBOJUMBIE MHOKUTEIU. MHOIrOUJIEHBI €
uensiMu ko3 dunrentamu. Llenbie n panmoHaabHble KOPHU MHOTOYJIEHOB C
uensiMu ko3 dunnentamu. [Iponssoanas muorounena. Kopau MHorousneHa
U TPOU3BOJHOM.

Cooepirrcamenvrulit Mooy 2

Tema 11.
JluHelnbie
MPOCTPAHCTBA.

Jluneitnple mnpoctpancTBa. OrmnpeneneHue U nOpuMmepbl. basuc u
pasmepHocThb. [lepexon k HoBomy 0Oasmcy. Marpuma mnepexoma. CBoiicTBa
MaTpuIl repexoa. JInHelHple moanpocTpaHcTBa. JInHeHas 000710Yka Kak
noAmnpocTpancTBo. CBOMCTBA JIMHEHHBIX 000J0uek. CymMMa B TiepeceueHue
JMHEHHBIX MOANPOCTPAHCTB. TeopeMa 0 pa3MepHOCTSIX.

Tema 12.
EBKImoBeI
MPOCTPAHCTBA.

EBknupoBsl npoctpancTBa. Onpenenenue u npumepsl. JlyinHa BekTOpa.
Yron mexny Bektopamu. HepaBencrBo Komm-bynsikosckoro. Teopema
[Mudaropa. OproroHanbHBIE CUCTEMBI U UX CBOMcTBa. OPTOHOPMUPOBAHHbBIE
CUCTEMBI. PaBenctBO [TapceBans. Koopaunatet BEKTOpa B
oproHopMHpoBaHHOM Oasuce. [Iponiecc oproronanuzanuu. OproroHaibHas
npsimas cymma. PasiioxkeHue B OpTOrOHaJbHYIO IpsIMyI0 cyMMy. PaccrosHue
OT BEKTOpa [0 MNOANpOCTpaHCTBA. (OPTOroHaJIBHOE JOMOJIHEHUE M €ro
CBOMCTBA.

Tema 13.
JIuHelHbIe
ONEPATOPHI U UX
MAaTpULBIL.

JIunHeliHble omepaTopsl B JMHEMHBIX NpocTpaHCcTBaX. OlpeneicHue u
npuMepsl. Sapo u o6pa3, u ux cBoiicTBa. Marpuiia TMHEHHOro oneparopa B
KOHEYHOMEpHBIX NpocTpaHcTBax. IIpeoOpa3oBaHue MaTpuIbl JMHEHHOTO
oreparopa IMpH nepexojae K HoBoMy Oasucy. PazmepHocTs siipa u oOpasa.
Panr oneparopa. Teopema o dimker A+dimIm A. TIpocTpaHCTBO JTMHEHHBIX
OIIEPaTOPOB.

Tema 14.
CrnextpanbHas
TEOpUsI

CoOcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAUCHHUS JIMHEHHOTO OIepaTopa.
XapakTepuCTUYECKHI MHOTOYIIEH JIMHEHHOro omepatopa. Teopema 00
WHBAPUAHTHOCTH XapaKTEPUCTUYECKOTO MHOTOWICHA. XapaKTepUCTHUYECKUE
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JIMHENHBIX KOpHU JIMHEHHOro omneparopa. Teopema O JIMHEWHOW HE3aBUCHUMOCTHU
OIIEpPaToOPOB. COOCTBEHHBIX BEKTOPOB, OTBEYAIOUINX PAa3HbIM COOCTBEHHBIM 3HAYCHHUSIM.

Tema 15. OproroHanbHble MAaTpULbl U HUX CBOMCTBA. MaTpulia M ONIpPEEIIUTENb

JInnelinbie I'pamma. ConpspkeHHbl oneparop U ero marpuna. CamMocCONpsKEHHBIE
OIIEpaTOpHI B omepaToppl M HUX CBOHCTBA. VIHBapuaHTHbIE MOANPOCTPAHCTBA U
€BKJIU0BbIX MHBAapUAHTHOCTb  OPTOrOHAJBHOTO  JIONOJIHEHUS K  HUM  JuId
IPOCTPAHCTBAX. | CAMOCOIPSLKEHHOTO oreparopa. BemecTBeHHOCTB CIIEKTpa

camocoInpspkeHHoro oneparopa. Hopma oneparopa. OneHka cnektpa depes
HOPMY.

Tema 16. bununeiinple u kBagpaTuuHble ¢opMmbl. OrmnpeneneHue M Marpuua
bununeiinsle 1 | OunuHeitHOW ¢opMbl. CBsi3b MEXAy MaTpUllaMM OWJIMHENHHOW (opMBI B
KBaJpaTUuYHble | pa3HbIX 0Oa3ucax. CumMmeTpuyeckas 3allluCh KBaJpPaTUYHOW  (HOPMBI.

(hopMBl. Kpurepun nosoxutesnbHON U OTpULIATEIBRHON onpeneneHHOCTH. Kpurepuit

CuinbBecTpa.

Tema 17. Kpusbie
BTOPOTO MOPSKA.

Kpussie BTOpOro nopsijika, ux reoMeTpudeckue cBoiucTB. Kanonnueckune
ypaBHeHus. HccnenoBanue (opMbl KpUBBIX. YpaBHEHHUS KacaTeIbHBIX,
SKCUEHTPUCUTET U AupeKTpHuchl. [IpuBeneHue oOuiero ypaBHEHUS KPUBOM
BTOPOTO NOPSJIKA K KAHOHUYECKOMY BUAY.

Tema 18.
[ToBepxHoCTH
BTOPOTO MOPSJIKA.

[ToBepxHOCTH BTOpPOTO MOpsI/iKa, KaHOHWYECKHE ypaBHEeHUs. [locTpoeHue
MOBEPXHOCTEN BTOPOro nopsiaka. JInaeiyarsie moBepxHoctu. IHBapuaHTHI.

TemaTnuecknii mJiIan

Conep:xareabHbIii MOAYJIb 1

KoanuyecTBo 4acos
QOunas ¢gopma 00yueHust 3aounas popma o0yueHust
B T.4. B T.4.
w w R R
o] <
HasBaHusl Co/lepKaTeNbHBIX S| 3| = % 2| 2| =z %
MoyJieii u TeM Sl =8 & 5= 5| 2| =8 & 5| 5=
o | | | Bl e 2ol 9| H | | &R 2o 29
R 2| B s a9 del & | 2| =5 8| dQ| Fe
O El al g S| = ol BE| & 2 S| 8 =
= | o o & A« Sl 3| o o & A o
a G| o = S| G| o =
< s = ol o S =
= = < = = = < as)
o = o ~
Tema 1. OCHOBHBIE TOHATUS 8 2 2 4
BEKTOPHOH anreOpshl.
Tema 2. Omnepauuu Ha,
Pl Haz 10 | 2 2| 6
BEKTOPAMH.
Tema 3. Ilpsimas Ha
p 14 | 2 2| 10
IUIOCKOCTH.
Tema 4. TlnockocTs B
14 | 2 2 10
MIPOCTPAHCTBE.
Tema 5. 1lpsamas B
p 18 | 4 4| 10
MIPOCTPAHCTBE.
Tema 6. Onpenenurenu. 18 | 4 4 | 10
Tema 7. Anrebpa MaTpHil. 18 | 4 4 | 10
Tema 8. O0mas Teopust
1t Teop .| 18| 4 4| 10
CUCTEM JIMHEHHBIX YpaBHEHUN
Tema 9. Anrebpa
p 18 | 4 4| 10
KOMIUIEKCHBIX YHCET




Tema 10. Anrebpa

18 | 4 4| 10
MHOTOYICHOB.
Hmozo no 1 154 |32 | [32] 90
cooeprcamebHoOMy MOOYJI0
Coaep:kaTejbHBIH MOTYJIb 2
Tema 11. Jluneiinbie on |6 |8 10
MIPOCTPAHCTBA.
Tema 12. EBxinnoBel a6 |8 10
MIPOCTPAHCTBA.
Tema 13. Jluneiinbie o1 | 4 |7 10
OTICPATOPBI U UX MATPHIIBI.
Tema 14. CnexrtpanpHas
TEopHsl IMHEHHBIX 21 | 4 | 7 10
OTICPATOPOB.
Tema 15. Jluneiinbie
OTIepPaTOPHI B €BKIIMIOBBIX 21 | 4 | 7 10
MIPOCTPAHCTBAX.
Tema 16. bununeitabie u o1 | a4 |7 10
KBaJIpaTHYHbIE (POPMBI.
Tema 17. Kpusble BTOpOro 20|46 10
TTOPSIJIKA.
Tema 18. [ToBepxHOCTH 181 412 10
BTOPOTO TIOPSI/IKA.
Hmozo no 2 170 | 36 | 54 80
cooepicamebHoOMy MOOYJlI0
Bceeo no oucyunnune 324 | 68 |54 32| 170

6. METOJUYECKHUE PEKOMEHJIAIUU JJISI TIPOBEJAEHUSA
JIEKHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUU

TeMBI JIeKIIMOHHLIX 3aHATHN

o Konuuecmeo

i Ha3zeanue memoi ACOs

1. |OcHoBHBIEC MOHATHS BEKTOPHOU anreOpbl 2

2. |Oneparuu HajJ BEKTOpaMHU 2

3. [|[IpsiMas HA IOCKOCTH 2

4., |[1moCKOCTB B MMPOCTPAHCTBE 2

5. |[IpsiMas B mpOCTpaHCTBE 2

6. |[B3auMHOE pacnoyiokeHue IPSIMOM U IMIIOCKOCTH B IPOCTPAHCTBE 2

7. |Onpenenutenu 4

8. |Anrebpa MaTpur 2

9. [Panr maTpuiibl 2
10. |Cucremsl 1uHeHHbIX ypaBHeHUI. MeTton Kpamepa 2
11. |[Meroa I'aycca. dynnameHTanbHas cucTeMa perieHui 2
12. [[ToHsTHE KOMIUIEKCHBIX YUCEI 2
13. |KopHu U3 KOMITJIEKCHBIX uynces. KopHU U3 eMHHULIBL. 2
14. |Muorowiensl. Onepanuu HaJy MHOTOUJICHAMHU. 2
15. [MHoOrou4JieHsI ¢ BEUIECTBEHHBIMU U IENbIMH KOA(h(HUIIMEHTaAMU. 2
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16. |[JIuneitable mpocTpancTBa. OnpeaeneHne u NpUMepsl 2
17. [JIuneiiHble noAnpocTpaHCTBA 4
18. |EBknmnoBsl mpoctpancTBa. OnpeaeneHue u mpumMepsl 2
19. |OproroHanbHbIE CUCTEMBI H UX CBOMCTBA. 4
20. |IuneliHbIe ONEepaTOphl B JIMHEHHBIX IPOCTPAHCTBAX 2
21. |[IpeoOpa3oBaHHe MaTPUIIBl JMHEHHOTO ONEpaTOpa MpH IMepexoie K HOBOMY 5
Oazucy
22. |CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS JINHEHHOTO OTlepaTopa 2
23. |XapakTepuCTHYECKHEe KOPHH JIUHEWHOTO OTeparopa 2
24. |OpTtoroHajqpHBIE MATPHIIBI X MX CBOWCTBA 2
25. |VHBapuaHTHBIE TOIIPOCTPAHCTBA W WHBAPUAHTHOCTH OPTOTOHAIHHOTO 5
TOTIOJTHEHHSI K HUM TSI CAMOCOTIPSDKEHHOTO OTlepaTopa
26. |bunuHelHBIC U KBAAPATUIHBIE (POPMEI 2
27. |Kputepuu MoJOKUTETBHON M OTpHUIATENFHON onpeaeraeHHocTH. Kpurepuit 5
CunbBectpa
28. |KpuBbie BTOPOTO MOPS/IKA, UX TEOMETPHUECKHE CBOCTB 2
29. |[IpuBenmeHwe oOmEro ypaBHEHHS KPUBOW  BTOPOTO  MOpsIKa K 2
KaHOHUYICCKOMY BHUJTY
30. [[ToBepxHOCTH BTOPOTO MOPSIIKA, KAHOHUIECCKHE YPABHCHHUS 2
31. [/IuneiiuaThlie MOBepXHOCTH. MIHBapHaAHTHI 2
BCEI'O 68
Tembl 1a00paTOPHBIX 3AHATHI
o Konuuecmeo
i Ha3zeanue memoi 4ACOs
1 |OcHOBHBIE TOHSATHUS BEKTOPHOI anreOpsl. 2
2 |Omepanuu HaJl BEKTOpaMH. 2
3 | [IpsimMas HA MJIOCKOCTH. 2
4 |IlmocKOoCTh B MPOCTPAHCTBE. 2
5 |[IpsiMast B mpoCTpaHCTRBE. 4
6 |Onpenenureny. 4
7 |AnrebOpa maTpwil. 4
8 [Obmas Teopus cucteM JTMHEHHBIX YpaBHEHUH. 4
9 |AnreOpa KOMILJIEKCHBIX YHCEI. 4
10 [Anre6pa MHOTOYJICHOB. 4
BCEI'O 32
Tembl IPAKTHYECKHUX 3aHATHI
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1. |basuc u pazmepHocts. [lepexon kK HOBoMy Oa3ucy. 4
2. |JIuneitnas 00o0J0YKa KaK MOIIPOCTPAHCTBO 4
3. |EBknmmoBel mpocTpaHcTBa. J[mMHA BeKTOpa. YToll MEXIy BEKTOPAMH. 4

Hepasencto Komm-bynsikosckoro. Teopema [Tudaropa.
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4. |OpTOHOPMHUPOBAHHBIE CUCTEMBI 4

5. [lIuneiinbple onmepaTopsl B JIMHEHHBIX MPOCTpaHCTBax. Aapo m obpa3, u ux
CBOMCTBA. Marpuna JIMHEHWHOrO  oOmeparopa B KOHEYHOMEPHBIX 3
[IPOCTpPaHCTBaX

6. |[IpeoOpa3oBaHue MaTPUIIBl JMHEHHOTO OIIEpaTOpa MPH MEepexoie K HOBOMY 4
6a3ucy. Panr onepartopa. [IpocTpancTBO JIMHEHHBIX OTIEPATOPOB

7. |CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIepaTopa. 3
XapakTepuCTUYECKUA MHOTOYJIEH JIMHEMHOTO OIlepaTopa.

8. |Xapakrepuctuueckue  KOpPHH  JIMHEHHOTO  omepartopa. JluHeiiHas
HE3aBHUCHUMOCTh  COOCTBEHHBIX  BEKTOPOB,  OTBEYAIOLIMX  Pa3HbIM 4
COOCTBEHHBIM 3HAYCHUSIM

9. |OproroHanmpHble MaTpPHUIBI M HMX CBOWCTBA. MaTpuia M ONpeAeTHTeNb
['pamma. ComnpsikeHHbIN omnepartop M ero marpuna. CaMocornpsiKeHHbIE 3
OTIepaTOphl U UX CBOICTBA.

10. |MlaBapuaHTHBIE MOAIIPOCTPAHCTBA. BemecTBeHHOCTH CIIEKTPA)
camoconpspkeHHoro onepatopa. Hopma oneparopa. OneHka criektpa uepes 4
HOPMY.

11. |bununelinpie u kBaApaTUuHble (opmbl. CBS3b MEXIy MaTpuLAMU 3
OMJIMHEWHOM (OPMBI B pa3HBIX Oa3ncax.

12. |[Cummerpuueckas 3aluCh KBaJ[paTUYHOMN (bhOpPMBL. Kpurepun 4
[OJIOKUTEITFHOW U OTPUIIATENILHOM OIIPEICIIEHHOCTH.

13. |KpuBnie BTOpOrO TOpsIKa, WX T€OMETpUUYECKHE CBOMCTB. KaHoHmdeckue 3
ypaBHeHus. VccnenoBanue Gpopmbl KPUBBIX.

14. [YpaBHeHus KacaTelbHBIX, SKCLEHTPUCUTET U IUPEKTpUCHl. [IpuBeneHue 3
o011ero ypaBHeHHsI KpUBOW BTOPOTO MOPsiAKa K KAHOHUYECKOMY BUTTY.

15. [[loBepxHOCTH BTOpPOTO MOpsAIKa, KaHOHWYeckHe ypaBHeHUs. [locTpoenue 5
[MOBEPXHOCTEN BTOPOTO MOPSIIKA.

16. |JluneiiyaTsie MoBepXHOCTU. VIHBapUaHTHI. 2
BCEI'O 54

7. METOAUWYECKHUE PEKOMEHJALIMU ITO OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranmn3anusi caMoOCTOATEILHOI PadoThI CTYICHTOB
o Konuuecmeo

i Haszeanue memut 4ACO8

1. |OcHoBHBIE MOHATHS BEKTOPHOM aareOphl. 4

2. |Omeparuu Haja BEKTOPaMH. 6

3. |[IpsiMas Ha MJIOCKOCTH. 10

4. | IInockocTk B MPOCTPAHCTBE. 10

5. |[Ipsimast B mpoCcTpaHCTBE. 10

6. |Ompenenutenu. 10

7. |Anrebpa maTpu. 10

8. |O6mas Teopus cUCTEM JIMHEHHBIX YpaBHEHUI. 10

9. |AnreOpa KOMIUIEKCHBIX YHUCEI. 10

10. |AnreGpa MHOTOUJIEHOB. 10
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11. |[JIuneiiHbIE MPOCTPAHCTBA. 10
12. |EBKIMIOBBI IPOCTPAHCTBA. 10
13. |[JIuneitHbIE ONIEPATOPHI H UX MATPHUIIBL. 10
14. |CnoexrpanpHasi TeOpus JIMHEHHBIX ONIEPATOPOB. 10
15. [/IuneliHble onepaToOphl B €BKJIUIOBBIX IPOCTPAHCTBAX. 10
16. |bunuHelHbIC U KBaApaTUIHbBIE (POPMBI. 10
17. |KpuBbIEe BTOPOTO MOPSIKA. 10
18. |[loBepXHOCTH BTOPOTO HOPSIKA. 10

BCEI'O 170

8. NHANBUIY AJIBHBIE 3ATAHUSA

NupuBuayanbHas padora

IO TEME «MATPHIIBI, ONPEJAEJUTEJIN, CHACTEMbBI INHEHMHBIX YPABHEHUI»

Hean: popmupoBaHre HaBBIKOB, YMEHHH W KOMIETEHIIUNA, HEOOXOJMMBIX JI PEIICHUS
3a/1a4u, CBS3aHHBIX C BBIUYHUCICHUEM MATPHIl, OMPEACTUTEICH W pEeIIeHHEM CHCTEM JIMHEHHBIX
YpaBHEHUH.

3aganus:

3agauya 1. Bemumure Bce wieHbl 5X5 — onpenenures, coaepKaliue JaHHbIe MHOKUTETH U

BXO/ISIIIIHAE B BBIPAKCHHE OTIPEICITUTEIS CO 3HAKOM: &) «+» Aqglzy Agy; 0) «—» Ay3a34 .

5 4 0 0 4 0 1 0
-1 -1 -1 1 1
17 6 0 0]
3agava 2. Berauciunre onpenenurenu: | 3 _2 1 ol 0 0 0 1 0}
4 -3 -2 1 1 1 0 1 1
6 5 0 1 1

3amaua 3. [lan 4x4 — onpenenutens co crondmamu a, b, ¢, d. Kak u3smeHutcst 3HaucHue
OTIPEICITUTENS, €CITH €r0 CTOJIOIBI 3aMEHHUTh Ha cToJ0Ib! a, b, 2¢—3d, d?

1 nn .. n
n 2 2 .. n
3anaua 4. Beraucnure onpenenuTens N-ro mopsaka: [n n 3 ... nf.
n n n .. n
2x+y=5
3agaua 5. Pemure cucremy ypaBHeHHi o ¢popmynam Kpamepa: { x+3z=16.
-5y +z=10

100
3apaua 6. Haiinure matpuny ( 1 1)

3apaua 7. Haitnure f(C), rae f(x) — maorounen: 3x® — 8x? + 16.

0 0 1 0 -2 -1
3agauya 8. Haiigute wmaTpuiel, oOpaTHbIE K 0 1 2) 2 -1 2|

1 2 0
0 -2 -1
2 2 2 ]
-1 2 0

2x+y =5
3agauya 9. Pemure cucreMy TUHEHHBIX YpaBHEHHMA { x + 3z =16 MaTpUYHBIM METOJIOM.
-5y +z=10

-1 1 1 31 1
3apava 10. Pemuure MmatpuuHoe ypaBuenne | 1 1 O JX =111 2 0 |

1 21 1 2 -1
3amaua 11. Ha xakyro MaTpuily ¥ ¢ Kakoi CTOPOHBI CJI€yeT YMHOXXUTh JaHHYIO MaTpuily A

5-20 nopsaoka, 4ToObI B 3TOU MaTpuile 1-i u 3-i cToaOIBI MOMEHSIUCH MECTaMU?
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3amaua 12. Yto npou30HIeT CO CTpOKaMH MM cTosIOnaMu 3 X 3-mMatpuiibl X MpH YMHOKEHUHU

1 0 0 2 0 0
ee ciieBa (crpaBa) Ha MaTPUILY ( 0 1 0), a TaKk)Ke Ha MaTPUILy (0 1 0)?
-3 0 1 0 0 1
3 1 1 5
3 -1 2

3anaua 13. Pemure cucremy 5 meronom ["aycca.

1 4 15
2 2 -2 10

3
3agaua 14. Meromom ['aycca HalauTe MaTpHIbl, OOpaTHBIE IS MaTPUIL (0 1 2),

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

3agaua 15. Pasnoxwure Bektop U = (3; 6; 8; 8)no OGasucy é; = (3; 3; 6; 3), &; =

(4;5;8;5), &3=(1;3;1; 3), &,=(2; 5, 5; 7).
1 2 1 4
3 -1 10 12
-1 3 -6 -4
2 5 1 8

3agaua 17. MerogoM  OKaUMISIOIIMX ~ MHUHOPOB  HAWAWTE  paHr  MaTpPHIbI
4 3 1 2
13 6 7 -1
3 3 0
27 16 11 5

3apaua 16. Haiinnre panr MaTpuibl

Y MaKCUMaJIbHYIO JIMHEWHO HE3aBUCUMYIO CUCTEMY €€ CTPOK.

3apaya 18. Hailigute 4acTHOE€  pEIIEHWE  CUCTEMBbl  JIMHEHWHBIX  YpaBHEHHI
31 3 2 9
1 2 2 1), 6 . .
6 7 9 ¢ X= o7 | @ TaKke (byHIaMEHTAIbHYIO CHCTEMY pEUIEHHIl COOTBETCTBYIOIICH
7 9 11 6 33
31 3 2
. 1 2 2 1 _
OXHOPOAHOI CHCTEMEI | o ¢ X =0
7 9 11 6

NuauBuayanbHas padora
no Treme «AJITEBPA KOMILIEKCHBIX YUCEJI U MHOI'OYJIEHOB C OJTHOM
MEPEMEHHO»

Heab: popmupoBaHue HABBIKOB, YMEHUNH W KOMIIETEHIMH, HEOOXOAMMBIX Ui DPELICHHS
3aJ1a4, CBSI3aHHBIX C IPUMEHEHHEM KOMILIEKCHBIX YMCeI U KOPHEH MHOTOUYICHOB IIPU PELICHUH 3a1a4
B TEOPETUYECKON MEXaHUKE U (PU3HKeE.

3amanusa:

3agaua 1. Haiinure neiictBuTenbusie x Uy u3 ypasHenus: (3 + 7i)x — (2 + 4i)y =
13 +31i
3anaua 2. Beruncnute, nosis3ysack popmynoit Myaspa: %
3amaua 3. Pemnre ypasHenue: z°Z = 2 — 2i.
3anaua 4. Pemure ypaBHenue: 22 — (6 +2i)z + 11+ 10i=0
3agaua 5. Beruucnnre Bce 3HaUYSHUS KOPHS U M300pa3uTe UX Ha KOMIUIEKCHOW TIOCKOCTH:

V=8 + 8iV3.

3agauya 6. I300pasuTe Ha KOMIUIEKCHOM IUIOCKOCTH MHOXECTBO BCEX YHCENl Z,
YIOBJIETBOPAIONIMX yCIIOBHIO: |z — 2 | = Im z.



13

3agaua 7. Berurcine HanOOIBIIHIA OGN AETUTETh MHOTOWICHOB X2 + 4x + 4 u x° — 6x% +
12x - 8.

3agaua 8. Pasnoxure muorounen 2x* — 7x? + 6x + 3 mo cremenam: a) aByuneHa x — 2; 0)
nBydiieHa x + 1.

3agauya 9. Otraenure KpaTHbIE MHOXKHUTEIIM MHOTOYWICHA x° — 10x% — 20x% — 15x — 4.

3agauya 10. Vcronb3ys HHTEPIOIAIMOHAYIO popMmyny Jlarpanka, mocTpoiTe NOJTuHOM f (X)
HauMECHBIIICH CTEIICHH 110 JaHHOM Ta0IHuIle 3HAYCHUN
f (1) f (2) f (3) f (4)

2 1 4 3

NupuBuayanbHas padora
no teMe «KAHAJIMTUYECKASA TEOMETPUSA HA IIVIOCKOCTHU U B TPOCTPAHCTBE»
Hean: popmupoBaHre HaBBIKOB, YMEHHH W KOMIIETCHIIUN, HEOOXOIUMBIX HJIsl pPEIICHUs
3aJ1a4, CBSI3aHHBIX C IPUMEHEHUEM BEKTOPHOIO anmapaTa Ipy pellieHu NPUKIAAHbIX 3a/1a4.
3aganus:
1. JTanbt 4 Touku Ha mwiockoctu: A(1;2), B(-3;4), C(5; -3), D(1; 2p). [ToctpouTs pUCYHOK 1 HAiTH:
a) cKaysIpHOE Mpom3BezieHre BektopoB AB u AC ;

0) KOCHHYC yIyla MKy BEKTOpaMH AB u AC;
B) IIPY KAKOM [0 BEKTOPBI AB 1 CD OpPTOTOHAILHEL.
2. Jlanbt 6 Touek B mpoctpanctee: 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 MPOM3Be/IcHHE BekTopoB AB 1 AC ¥ ero Mosyis;
0) rtomma e Tpeyroibarka BCD u ayimHy BBICOTHI, poBeneHHO# k cTopoHe BC,
B) IIpH KakoM P Bektopsl AB u DE KoiumHeapHsI;

T') CMeIIIaHOE TIPOM3BEICHHE BEKTOPOB AB,AC u AD;
1) 00beM mupamubl ABCD 1 BbIcOTY, poBeieHHY0 K rpanu ABC;

€) IMPU KakOM [P BEKTOPBI AB,AC u EF KOMILJTAaHAPHBI.
3. Manbl 3 Touku Ha miockoct: A(-5; 2), B(-3; 10), C(6; 5). IloctpouTts pUCYHOK U HANTH:
a) ypaBHEHHS MPSIMBIX, Ha KOTOPBIX JISKaT CTOPOHBI TpeyroibHuka ABC;

0) ypaBHEHHE TPSMOK |1 , CoZIep KaIlel MepreHIMKYISp, TPOBEACHHBINA U3 BEPIIMHBI A K
cropone BC;

B) YpaBHEHHUE TIPSIMOI |2 , COJIepyKalliell MeIMaHy, POBEICHHYIO U3 BepIIUHBI B Kk cTopoHe
AC;

T') TOUKY IIepEeCceUeHHs MPSIMbIX |1 51 I 2

1) YpaBHEHHUE TIPSIMOIA |3 , ipoxo el yepe3 Touky C napauiesbHO MpSIMOM, CoaeprKalleit
cropony AB;

€) YroJI MeKIy IpsIMOi I 3 ¥ OpsaMoii, coaeprkarteid cropony BC.
4. B 1ieKkapTOBO CHCTEME KOOPIMHAT 3aJIaHbl YETHIPE TOUKH A(Z; 2; 1), B(3; -2; —1) ,
C(-2;1-3), D(4;-5;6). Haitru:
a) ypaBHeHHe ockoctu ABC,
0) ypaBHEHHE TIOCKOCTH, IPOXOsAIIeH yepe3 Touky D mapamiensHo miockoctu ABC;
B) YpaBHEHHUE MPSIMOIA, TIPOXOo isItiei uepe3 Touky D neprenaukysspHo miockoctu ABC;
T) yroa Mexuy miockoctssmu ABC v ABD,;

1) yroa mexay npsimoit AD u rmockoctbio ABC;
€) MPOBEPUTH NIEPIIEHAUKYIIIPHOCTD Tockoctelt ABC u BCD.
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9. KOHTPOJILHBIE BOITPOCHI K MPOMEXKYTOUYHOM ATTECTAIIAH

2 cemecmp

1. Kpurepuii 1MHEMHON 3aBUCUMOCTHU JBYX BEKTOPOB.

2. Kpurepuii tuHeiiHON 3aBUCUMOCTU TPEX BEKTOPOB.

3. Kputepuii opToroHaqibHOCTH BEKTOPOB.

4. 'eomeTpuiecKue U aredpandeckre CBOMCTBA CKaIsIpHOTO TpousBeaeHus1. CKaisipHoe
MIPOU3BEACHUE B JEKAPTOBBIX KOOPJUHATAX.

5. T'eomeTrpuueckue u anredpanyeckue CBOMCTBA BEKTOPHOTO Mpou3BeAeHUsA. BekTopHoe
[IPOU3BEACHUE B JEKAPTOBBIX KOOPJUHATAX.

6. CmemanHoe npousBeseHre. CMelIaHHoe MPOU3BEACHHE B JIEKAPTOBBIX KOOpIMHATAX.

7. YpaBHEHHS NPSIMOU Ha TJIOCKOCTH: BEKTOPHOE, TapaMeTpUIeCcKoe, KaHOHUYECKoe, ol1ee, ¢
YTJI0BBIM KO3 (UITUEHTOM.

8. OTKJIOHEHHE TOYKHU OT MPSIMOH.

9. YpaBHEHHE IUIOCKOCTH: HOPMAJIbHOE, HOpMAaJIbHOE B KOOPJMHATHOM opMe, B OTpe3Kax, odiee.
10. OTKJIOHEHUE TOYKH OT IJIOCKOCTH.

11. Onpenenurenu 2, 3 mopsaka.

12. JIuHeiHbIE CUCTEMBI U UX MATPHIIBI.

13. KommnekcHbie uncia. Tpu Gopmbl 3amucu KOMITIEKCHBIX Yrced. Moayib, apryMeHT, ¢hopmyina
Myagpa.

14. N3BnedeHne KOpHs U3 KOMIUIEKCHBIX YUCEL.

15. KommuiekcHble uncia. ApugMeTHuecKre ornepamyu, ConpsKeHue.

16. MHOTOWIEHBI C OJTHUM HEW3BECTHBIM, OCHOBHAs TeopeMma anreOpbl, Teopema Buera, nenenue ¢
OCTaTKOM, KOPHU MHOT'OYJICHA.

3 cemecmp

Kanonuveckue ypaBHEHHsI SJUTUIICA, TUTIEPOOJIBI, TapadoJIb.

DKCIEHTPUCHUTET ILIUIICA, TUTIEPOOJIBI, Tapa0OJIbI.

JIMpEeKTpUCHI LIMIICA, TUIIEPOOIIbI, TapaboIIbl.

VYpaBHeHUs KacaTesbHBIX K 3JUIMIICY, runepbosie, mapadoue.

Onrtuueckue CBOMCTBA AILIHIICA, THIIEPOOJIBI, TapadOJIbL.

KanoHunueckue ypaBHEHUs SJUIMIICOMIA, KOHYCA, LIMIINHAPOB.

Kanonuueckue ypaBHeHUs: Tapab0I0UI0B, TUIIEPOOIONIOB.

OOu1ee ypaBHEHHE JIMHUU BTOPOTO MOPSAIKA.

Lentpanbhbie muHuU. ['eoMeTprUeCcKUil CMbICI MapauIeIbHOTO MEpeHoca U IOBOPOTA.

WHBapuaHThl ypaBHEHUs JUHUHM BTOPOTO MOPSIKA.

Knaccugukanus neHTpaibHbIX JUHUN BTOPOTO MOPSAKA.

0. Knnaccuduxanus HeleHTpaabHbIX JUHUNA BTOPOTO MOPSIIKA.

1. OGee ypaBHEeHHE TOBEPXHOCTH BTOPOTO MOPsKA.

12. luBapuaHThl ypaBHEHHsI TIOBEPXHOCTH BTOPOTO MOPSIKA.

13. Knaccugukanus neHTpaIbHbIX HOBEPXHOCTEH BTOPOTo MOPSIKA.

14. Knaccugukaiys HelleHTpaJIbHBIX IOBEPXHOCTEH BTOPOrO MOPSIKA.

15. JIuneitnsle npocTpancTBa. OnpezeneHne NoAIpOCTPaHCTBA.

16. Onpenenenue NpsMoil CyMMBbI TOANTPOCTPAHCTB.

17. CoctaBHoi1 6a3uc 1 TeopeMa 0 pPa3MEPHOCTH MPSIMOI CyMMBI HECKOJIBKUX MOANPOCTPAHCTB.

18. Onpenenenue MMHEHHBIX 0TOOpakeHUH. SApo 1 00pa3 TMHEHHOTO 0TOOpaKEHUSI.

19. U3omopdu3m mnuHeiHbIX npocTpancTB. CoXpaHeHHE pa3MEpHOCTH INpH H3oMopduzme (6e3
JI0Ka3aTelbCTBA).

20. Marpuiia TMHEHHOTO 0TOOPasKEHUSL.

21. Teopema o0 cymMMe pa3MepHOCTel siapa u oOpasa. IloHsaTHe 0 paHre JMHEHHOTO 0TOOPaXKEHHUS.

22. JluHeliHble OnepaTophl Kak YaCTHBIN ClTydail TMHEHHBIX OTOOpaKEeHUH.

RBOMdMONOOORWNERE



23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
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OOpatuMble THHEHHBIE ONIEPATOPHI.

Marpuia JMHEHHOTO Oneparopa.

Omnpenenenne COOCTBEHHOTO YKCIIa U COOCTBEHHOT'O BEKTOPA /sl TMHEWHOTO OIepaTopa.
XapakTepUCTUYECKUN ITOJIMHOM JINHEWHOIO OIIepaTopa.

CBs3b COOCTBEHHBIX YHCEN C KOPHSIMHU XapaKTEPUCTHYECKOTO MOJMHOMA (CPaBHHUTH CIIydau
ONEpaTOpPOB B MPOCTPAHCTBAX HaJ MOJISIMM PAaLMOHAJIBHBIX, BEIIECTBEHHBIX U KOMILJIEKCHBIX
YuUCen).

[TonsiTe cOOCTBEHHOTO MOJIPOCTPAHCTBA, OTBEYAIOLIETO 33JaHHOMY COOCTBEHHOMY YHCIY.
WMHBapraHTHOCTH COOCTBEHHBIX TOAMPOCTPAHCTB.

Teopema o mpsiMoli cymMMe COOCTBEHHBIX TMOAMPOCTPAHCTB JIMHEHMHOro omeparopa (0e3
JI0Ka3aTeNIbCTBA).

Teopema 0 nMHEHHON HE3aBUCUMOCTU COOCTBEHHBIX BEKTOPOB OTBEYAIOIIMX Pa3IUYHBIM
coOCTBeHHBIM Yrcaam\ (0e3 J0Ka3aTeIbCTBa).

Onpenenenre OUITMHENHBIX U KBAJPATUUYHBIX (OPM.

CBs13b CUMMETPUYHBIX OMIIMHEWHBIX (POPM C KBaIPATUYHBIMU (POPMAMHU.

Matpuna OununerHoil ¢opmbl. Teopema O mnpuBeAEHMM MaTpUIlbl OWIMHEHHON (OpMBI K
JaroHajbHOMY BUY (0€3 10Ka3aTeabCTBa).

[ToHsITHE TOJOXKUTEIBHO ONpPEAEICHHOW KBaAPaTUYHONW (POPMBI U CPaBHEHHE €ro C MOHSATUEM
CKaJIIPHOTO NIPOU3BEIEHUS B TpEXMEPHOM IpocTpaHcTBe. Kpurepuit CunbBectpa.

[lonarne eBxkmmpooBoro mnpocrpancTtBa. HepasenctBo Komm-bynskosckoro-IlIBapua u
HEPaBEHCTBO TPEYrOJIbHUKA.

[TonsiTHe yria Mex 1y BEKTOpaMi B MHOTOMEPHOM €BKJIMJIOBOM ITPOCTPAHCTBE.

Martpuua ['pama u o6paTHas matpuna ['pama.

10. OBPA3EIl MOAYJIBHOI'O KOHTPOJISA

TrOY BIIO «JIOHEIIKWA HAIIMOHAJIbHBIN YHUBEPCUTET»
DakyJbTeT MATEMATUKHA U HH(OPMAIMOHHBIX TEXHOJIOTH I

Hanpaenenue noocomosxu:  01.03.02 Ilpuknaonas mamemamuka u ungpopmamuxa

Ipoghuns: Cmamucmuka
Ipoepamma noocomosku: oakanaspuam
Cemecmp 2

Yuebnas oucyuniuna Anzeopa u zeomempusn

MOAYJBbHAS KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
2X+5y +4z+t =20,

X +3y +2z +t=11,
2X+10y +9z+ 7t =40,
3Xx+8y +9z +2t=37.

2. Kak usmenuTtcs 3Hadenue onpenenutens 4 x 4, ecnu ero cron6us a, b, c, d samenuTs Ha

1. Pemuth cucreMy ypaBHEHUH

CTOJIOLIBI b, a—C, C—d, d+a.

2 -3 1 2 0 -2
3. Pemiuth MaTpuyHoe ypaBHenue |4 -5 2 [-X =|18 12 9
5 -7 3 23 15 11

4. Beimucath Bee WiIeHbl onpenenurens (5X5)- MaTpULbl, COAEPHKAILME MHOKUTEIH 8,,8,c U

BXOIAIIHUEC B BBIPAKCHUC OTIPCACIIUTECIIA CO 3HAKOM «-».

5. CocTaBUTh ypaBHEHHE TLIOCKOCTH, mpoxosmeii uepes Touku A(2,1,2) , B(-1,3,-2),
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C(-2,0,3).

VYTBep:kIeHO Ha 3aceiaHuM Kaeaphl BEICIICH MaTEMaTHKH U METOIMKH MPETOAaBAHUS MaTEMaTUKU
IPOTOKOJ Ne OT «__» 20 r.

3aBemyromnuii kadeapoit E.N. Ckada
[IpenonaBatenp A.B. 3b13a

KpnTepuu OCHUBAHUA MOAYJILHOI'O KOHTPOJIsA

Homep 3a0anusn Konuuecmeo dannoe
1 5
2 5
3 5
4 5
5) 5
Bcezo 25

TrOY BIIO JIOHEIKHWA HAIIMOHAJIbHBIA YHUBEPCUTET»
DaKyJabTeT MATEMATUKH U HH(POPMALMOHHBIX TEXHOJIOT Uil

Hanpaenenue noocomosxu:  01.03.02 Ilpuknaonas mamemamuka u uHphopmamuka

Ilpoghuns: Cmamucmuxa
IIpoepamma noocomosru: baxkanaepuam
Cemecmp 3

Yuebnas oucyuniuna Anzeopa u zeomempus

MOAYJIbHASA KOHTPOJIbHAS PABOTA
BAPHUAHT Nel

11 01 01 00
1. TlpoBeputh, 4TO cucTeMa MaTpul, A= , B= , C= , D=
10 11 01 11

1 4
oOpa3zyeT 6a3uc MPOCTPAHCTBA BCEX (2 X 2) - Marpuil. HaliTé KOOpAMHATHI MATPHIIBL | :( j B

2 3

oasuce ABC.

2. OproronammsoBats mocnegoarensuocts Bekropos a(1,1,1,0), b(1,0,1,1), ¢(0,0,1,1) s
npocrpancrse [ 4.

3. Haitru npoexuumio Bextopa (1,1,0,3) ma JMHEHHYI0 000JI0YKY BEKTOPOB a(0,1,1,-2),
b(-10,1,2), ¢(-1,1,0,1) . Haiitu yron mexay Bexropom I ¥ ero mpoeximeii.

4. Tlycte (0 - NHUHEWHBIH orepatop B MpOCTpaHcTse | 2. Haittu ero MaTpully B Oasuce
e, =(3,2), e, =(-12), eccmm 9(x,0)=(2x,x), ¢(x,2x)=(X,—X)

5. HaiitTu coOcTBeHHBbIE 3HAa4YeHHS M COOCTBEHHBIE BEKTOpHI JIMHEMHOTO oOIleparopa
1 3 2

3
Al 3 9 6 | Bmpocrpanctse [] ~.
-3 -9 -6
6. CocTaBUTh KAHOHMYECKOE YPaBHEHHE DIUIUIICA, €CIIH PACCTOSHUE MEKITY (POKYCaMH paBHO

6, a MEXly JUPEKTpUCAMU 5% .

7. Jlama rumepGoma 16x°—9y”? =144. Haiitu ero momyoc; (OKYChl; DKCLIEHTPHCHUTET;
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YPaBHEHUS JUPEKTPUC.
8. Onpenenurte BUJ U pacroiOKEHUE KPUBOM BTOPOTO MOPsiAKa

5x* —2xy +5y* —4x+20y+20=0.
YTBepKIEHO Ha 3aceaHuH KadeIphl BBICIICH MATEMAaTUKHA U METOAMKH MPETIOJaBaHUSI MATEMAaTUKU

npoTOoKOJI Ne 0T «_ » 20 r.
3aBenyromuii kKageapoit E.N. Ckaga
[IpenonaBarens A.B. 3b13a

KpnTepuu OCHUBAHUA MOJYJILHOI'O KOHTPOJIsA

Homep 3a0anusn Konuuecmeo dannoe
1 3
2 3
3 3
4 3
5) 3
6 3
7 3
8 4
Bcezo 25

11. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMEHY

Kanonudeckue ypaBHEHUS JUTHIICA, TUIIEPOOJIBI, TapadoJIb.

DKCIHEHTPUCHUTET ILIUTICA, TUTIEPOOJTBI, TapadOJIbI.

JIUpeKTpUCHI AUTATICA, TUTIEPOOJIBI, TapabOJIb.

VYpaBHeHHMsI KacaTeIbHBIX K AIUIUICY, runepbose, mapadosue. Onruyeckue cBOWCTBA AILIUIICA,

rUnepoO0JIbl, MapadoJIbI.

Kanonunyeckue ypaBHEeHHUS JUTUIICON 1A, KOHYCA, IMITUHAPOB.

Kanonunyeckue ypaBHeHus napaboiouoB, THIIEPOOTIOUIOB.

OO1ee ypaBHEHHE JIMHUU BTOPOTO MOPSIIIKA.

HenTtpaneubie nuHuK. ['eoMeTpruyecKuil CMbICI MapajljieIbHOTO EpPEeHoca U MOBOPOTA.

WNuBapuaHThl ypaBHEHUS JIMHUW BTOPOTO MOPSAKA.

10. Knaccudukanus neHTpadbHbIX JUHUNA BTOpOTo nopsiaka. Kiaccudukanus HeleHTpaaIbHbIX
JUHUHN BTOPOTO MOPSJIKA.

11. OGuiee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA.

12. luBapuaHThl ypaBHEHUS TOBEPXHOCTH BTOPOTO MOPSIKA.

13. Knaccudukanus neHTpalbHbIX TOBEPXHOCTEH BTOporo nopsiaka. Knaccudukarus
HELIEHTPAJIbHBIX MOBEPXHOCTEN BTOPOTO MOPSIKA.

14. JIuneitnble npoctpancTBa. OnpeneneHue noanpocrpancTsa. OnpeneneHue npsMoil CyMMBI
MOJANIPOCTPAHCTB.

15. CoctaBHoi1 6a3uc 1 TeOpeMa 0 Pa3MEPHOCTH MPSIMOI CyMMBI HECKOJIBKUX MOANPOCTPAHCTB.

16. Onpenenenue nUHEHHBIX 0TOOpaykeHUil. Sapo 1 06pa3 IMHEHHOTO 0TOOpaKEHUS.

17. N3omopdu3m nuHeHHsIX npocTpaHcTB. CoXpaHeHUe pa3MepHOCTH Mpu u3oMopdusme (6e3
JI0Ka3aTelbCTBA).

18. Teopema o cymme pazmepHocTelt sapa u oopaza. [loHsTHe 0 paHre TMHEHHOTO 0TOOPaKEHUSL.

19. JIuneitHble onepaTopbl KaKk YaCTHBIN Clydail IMHEHHBIX 0TOOpayKeHHIA.

20. O6paTumMble TUHEHHBIE onepaTopsl. MaTpuia JIMHEHHOTO onepaTopa.

21. OnpeneneHrie COOCTBEHHOTO YMCIIa U COOCTBEHHOTO BEKTOPA ISl IMHEHHOTO orepaTopa.

22. XapaKkTepuCTUUECKUH MOJIMHOM JMHEHHOTO Oreparopa.

el N =

©CoNo O
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23. CBs13b COOCTBEHHBIX YHCEII C KOPHSAMH XapaKTEPUCTHUECKOTO MOJUHOMA (CPABHUTH CIIy4au
OIIEpaTOPOB B POCTPAHCTBAX HAJ MOJISIMU PAllMOHAIbHBIX, BEUIECTBEHHBIX U KOMIUIEKCHBIX
qucen).

24. TlonsiTue cCOOCTBEHHOTO MOAIPOCTPAHCTBA, OTBEYAIOIIET0 33JaHHOMY COOCTBEHHOMY YHCITY.
HHBapraHTHOCTH COOCTBEHHBIX MONPOCTPAHCTB.

25. Teopema o mpsiMOit cyMMe COOCTBEHHBIX ITOAMPOCTPAHCTB JIMHEHHOTO oreparopa (6e3
JTI0Ka3aTeNIbCTBA).

26. Teopema 0 TMHEHHOW HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAIOLINX Pa3IHIHBIM
coOCTBeHHBIM Yrciaam\ (0e3 J0Ka3aTeIbCTBA).

27. CBsi3b CHMMETPUYHBIX OMIMHEHHBIX (POPM C KBaJIPaTUIHBIMH (hopMamHu.

28. Marpuia omnmmHeiHOH Gopmbl. Teopema 0 mpUBEICHUN MATPHIIBI OMIIMHEHHON POPMBI K
JTUaroHaJIbHOMY BUAY (0€3 10Ka3aTeahCTBA).

29. TloHsTHE TIONOXKUTEIBHO OTPEICICHHON KBaJPAaTHIHOHM (DOPMBI M CpaBHEHHE €TO C TIOHSATHEM
CKaJISIPHOTO IIPOM3BEJIEHUS B TpeXMEpHOM npocTpaHcTBe. Kpurepuii CuiibBectpa.

30. [NonsTue eBximmoBoTo MpoctpancTBa. Hepasencrso Komu-bynskosckoro-1lIBapma n
HEPaBEHCTBO TPEYrOJIbHUKA.

31. [TonsTHE yria MeXay BEKTOPaMH B MHOTOMEPHOM €BKJIHIOBOM IPOCTPAHCTBE.

32. Marpwua ['pama u oOparHas marpuna ['pama.

TOY BIIO «JIOHEIKHUA HAIIMOHAJIbHBIA YHUBEPCUTET»
DaKyJabTeT MATEMATHKH M HH(POPMALMOHHBIX TEXHOJIOT Uil

Hanpaenenue noocomosxu:  01.03.02 Ilpuknaonas mamemamuka u uHghopmamuka

Ilpoghuns: Cmamucmuka

IIpoepamma noocomosru: baxanaepuam

Cemecmp 3

Yuebnas oucyuniuna Anzeopa u zeomempus
BUJIET Nel

1. SAAnpo u oOpa3 nuHEHHOTO OornepaTopa.

2. VluBapuaHThl ypaBHEHHUs! JINHUU BTOPOTO MOPSIIKA.
1

3. Haiitu yron mexay f(X)=Xx+6 u g(x)=2x-3, ecau ( f ,g) = j f (X)g (X)dX :
a
4. Haiiti npoeximio Bektopa V(—1;4;3) Ha II0CKOCTb, HapamiebHyio BekTopam € (5;2;-1)

v &, (2,-3-4).
5. Jlau snmune 9%* + 5y? =1. Haiitu ero mosyocu; QOKYChI; SKCIEHTPUCUTET; yPAaBHEHHSI

TUPEKTPUC.

yTBep)KI[eHO Ha 3aCCIaHNN Ka(beI[pBI BBICIIIEH MaTEMaTHKH U MCTOIHKH ITPCIIOAaBaHHA MAaTCMAaTUKHU

nmpotokos Ne  oT «_ » 20 r.
3aBeayromuii kaheapoit E.N. Cxada
DK3aMeHaTop A.B. 3p13a

Kpumepuu oyenusanus yx3amena
Homep 3a0anusn Konuuecmeo dannoe
1 20
2 20
3 20
4 20
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5 20
Bcero 100 6amtoB

12. OBPA3EIl TECTOBOI'O 3AJIAHUS

no meme «MATPHIIbI, OITPEJEJINTE/IH, CHCTEMbI THHEHHbIX YPABHEHHH»
1. Eciu B onpeenuTese N-ro nopsiika CTPOKU 3aMEHUTDh HA CTOJIOLBI, TO:
1) onpenenurens U3MEHUT 3HAK
2) ero BeIM4MHA YBEIMYUTCS B 2 pasza
3) ero 3HaYeHUE HE U3MEHUTCS
4) oH OyneT paBeH HYIIO
5) ero BenMuMHA YMEHBIINUTCA B 2 pasza
2. Ecan B onpenesnTesie N-ro nopsiika nepecTaBuThL MeCTaMu /1Ba JIOObIX €T0/1011a, TO:
1) onpenenurTens U3MEHUT 3HAK
2) ero BeIM4MHA YBEIUUUTCS B 2 pasza
3) ero 3HaYeHUE HE U3MEHUTCS
4) oH OyneT paBeH HYJIO
5) ero BenMUYMHA YMEHBIIUTCA B 2 pasza
3. Eciiu B onpesiesinTesie N-ro NOpsijika nepecTaBuTh MeCTaMH JBe J100ble CTPOKH, TO:
1) onpenenurenb U3MEHHUT 3HAK
2) ero BeIMYMHA YBEJIMYUTCS B 2 pasza
3) ero 3HaYeHUE HE U3MEHUTCS
4) oH OyneT paBeH HYJIIO
5) ero BelMUMHA YMEHBIIUTCS B 2 pas3a
4. Ecan B onpegesnuTesie N-ro nopsijika ise CTPOKH NPONOPUHOHAIbHBI, TO:
1) ero 3HaueHHE OTIMYHO OT HYJIS U €AUHUILIBI
2) OH paBeH HYJIIO
3) ero 3HaueHHE BCETJA PABHO €IUHMIIE
4) ero 3HaueHHe BCerja paBHO JABYM
5) HMYEro Henlb3sl CKa3aTh O €ro 3HaUYeHUH
5. Ecaiu B onpefesiuTesie N-ro mopsijika aABa croJiona oJMHAKOBbIE, TO:
1) ero 3HaYeHHE OTIIMYHO OT HYJSA U €IUHULIBI
2) OH paBeH HYJIIO
3) ero 3HaYeHHE BCETJa PABHO €IUHMIIE
4) ero 3HaueHHE BCEria paBHO JBYM
5) HMYero Henb3sl CKa3aTh O €ro 3HaUYeHUH
6. Ecsiu B onpenesiuTesie N-ro mopsijika K 3jieMeHTaM OJHOH CTPOKH NPUOABUTH
3J1eMEHTBI APYroil CTPOKH, YMHOKEHHbIEe HA IIPOU3BOJIbHOE OIMHAKOBOE YHCJIO, TO:
1) ompenenuTens He U3MEHUTCSA
2) onpenenuTenb U3MEHHUT 3HaK
3) ompenenuTenb Beerja OyaeT paBeH HYIO
4) ero 3HaueHHE BCEria yBeJIUUUTCS B 2 pasa
5) HMYero HeNb3sl CKa3aTh O €ro 3HaUeHUU
7. Ecain B onpenesuTesie N-ro NopsiaKa K 3JJeMeHTaM JII000ro crosiona npudéaBuTh
3JIEMEHTBI APYIOro cToJidna, yMHOKCeHHbIC HA IPOM3BOJIbHOE OJHHAKOBOE YK CJI0, TO:
1) onmpenenuTens He U3MEHUTCS
2) onpeaenuTenb U3BMEHUT 3HAK
3) ompenenuTelnpb Beerga OyaeT paBeH HYIIO
4) ero 3HaueHHUE BCETJa yBEJINYUTCS B 2 pas3a
5) HUYEro Henb3s CKa3aTh O €ro 3HAUYEHUU
8. Ecan B onpenesnTesie N-ro nopsjaKka 0JHa CTPOKAa COCTOMT U3 HYyJIeil, TO:
1) on Bcerna paseH 1
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2) oH Bceraa paseH 0
3) on Bcerga paBeH -1
4) oH Bcerja paBeH 2
5) HU4YEro Henb3s CKa3aTh O €ro 3HAYEHUU
9. Ecan B onpenesuTesie N-ro Nopsiaka 0OAHH U3 CTOJOLOB COCTOMT U3 HYyJIeil, TO:
1) oH Bcerna paseH 1
2) oH Bcerja paseH 0
3) on Bcerga paBeH -1
4) oH Bcerja paBeH 2
5) HU4YEro Henb3s CKa3aTh O €ro 3HAYEHUU
10. O0mmii MHOKMTEb 3J1IEMEHTOB OIHOM CTOKH (CT0/1011a) onpeaeuTe I N-To
NOPSI/AKA MOKHO:
1) BBIHECTH 32 3HAK OTIPEACTUTENS
2) BHECTH B KOKJIYIO CTPOKY OTIPEICTUTENS
3) BHECTH B JIBE MOCJIETHUE CTPOKH OIPEIEIUTENS
4) BBIHECTH B KBaJpaTe 3a 3HAK ONPEIETUTEINS
5) BbIHECTH B OTPULIATENILHOM CTENIEHU 3a 3HAK ONpeAeTUTENs
11. IIpeoOpa3oBaHue onpeaeauTesi, NP KOTOPOM CTPOKH M CTOJOLBI MEHSIIOTCS
MeCcTaMH, Ha3bIBaeTcs:
1) TpaHCTIOHUPOBAaHUEM
2) TpaHcHo3uLKen
3) TpaHcakmuein
4) TpaHCIOPTUPOBAHHEM
5) TpaHCKpUOMPOBAHHEM
12. Onpenenuresib, y KOTOPOro moj (Haa) rJiaBHOM IMArOHAJbI0 CTOST TOJbKO HYJIH,
Ha3bIBaeTCs:
1) onpenenureneM TpeyrojabHOIO BUA
2) OCHOBHBIM OIpeEIUTENEM
3) JOMOJHUTEIBHBIM OTIpEACTUTENIEM
4) TOTIOTHEHHBIM OIpeICIUTENEM
5) BBIPOKJICHHBIM OIpeACTUTEIIEM
13. OnpenennTesib TPEYroJbHOI0 BHIA PABEH:
1) MpOM3BEACHHUIO 3JIEMEHTOB, CTOSIIMX HA TJIABHOW JUArOHAIH
2) cyMMe 3JIEMEHTOB, CTOSAILIUX Ha TJIABHOM JuaroHaiu
3) pa3HOCTHU AJIEMEHTOB, CTOSIIIUX HA TJIABHOM JHMaroHaIn
4) yaCTHOMY 3JIEMEHTOB, CTOSIINX Ha TJIaBHOW JHaroHaiu
5) npou3BeICHHIO AIIEMEHTOB, CTOSIIIMX HA MIABHON THATOHAIH, HO C MPOTHBOIIOJIOKHBIM
3HAKOM
14. DuieMmeHTBI Onpeae/InTeN s, KOTOPble MMEIT OIMHAKOBbIE HHICKChI, 00pa3yIoT:
1) rnaBHyIO TUaroHasib
2) no60YHYIO AUAaroHab
3) nepBslii cTos0e1]
4) nepByIo CTPOKY
5) MoCIeaHIO CTPOKY
15. Meron Kpamepa npuMeHuM 1151 peLICHHUS:
1) cucremM TUHEHHBIX YpaBHEHUI
2) NIpOU3BOJIbHBIX CUCTEM ypaBHEHUI
3) cucTem JIMHENHBIX HEPABEHCTB
4) cucrem KBaJpaTUYHbIX YPaBHEHUN
5) cucrem nuddepeHnrnanbHbIX ypaBHEHUH
16. Onpenenuresnb N-ro MOPSIAKA COACPIKHUT:
1) n! cnaraeMbIx
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2) N criaraeMbix
3) n® cmaraeMsIx
4) n" cmaraempIx

5) (n*)!craraemsix
17. Onpenenurennb J1000ro NOpsiAKa paBeH cyMMe IIPOU3BeeHHUI 3J1eMEHTOB KaKOii -
JIN0O0 CTPOKHM Ha:
1) cooTBeTCTBYIOIIME ANreOpanvyecKue JOTOTHEHUS K HUM
2) COOTBETCTBYIOIINE aNreOpandecKue TONOJHEHUS K JIEMEHTaM JIpyroi CTpOKU
3) anreOpandecKue TOTIOTHEHHS K 3JICMEHTAM TJIABHOU JIMAaroHaJH
4) anreOpanyecKue JOMOJHEHUS K dJIEMEHTaM MMOO0YHON JHATOHAIIN
5) COOTBETCTBYIOIINE AJIreOpandecKue TOTOJHEHHSI K DJIEMEHTaM Kakoro-J1n0o cToioma
18. Cucrema u3 ABYX JTMHEHHBIX YPABHEHHUH € IBYMSI HEM3BECTHBIMM:
1) MOkeT uMeTh OECKOHEYHOE MHOXKECTBO PEIIEHUI
2) Bcerga uMeeT OECKOHEYHOE MHOXKECTBO peIIeHUN
3) Bceraa UMeeT eIMHCTBEHHOE PellleHue
4) HUKOT/1a HE UMEET pellleHui
5) MOXET UMETh POBHO JBa PEIICHUS
19. CucreMa JIMHEHBIX YPABHEHHUH, KOTOPasi MMeeT pellieHne, HA3bIBACTCH:
1) coBmecTHOM
2) HECOBMECTHOM
3) uneanpHOM
4) pazpemnmoit
5) BBITIOJTHUMOU
20. Pemmienuem cucTeMbl TPeX JUHEHHBIX YPABHEHHUH € TPeMsl HEM3BECTHLIMH
Ha3bIBaeTCs TPOIiKa YKceJl, KOTOpasi IPU MOACTAHOBKE B HCXOJAHYI0 CHCTEMY:
1) oOpariaer kax/10€ ypaBHEHUE CUCTEMBI B TOXKJIECTBEHHOE PABEHCTBO
2) oOparmaet XoTs ObI OJTHO YpaBHEHHE CHCTEMBI B TOK/IECTBEHHOE PAaBEHCTBO
3) oOparaer nepBoe ypaBHEHUE CUCTEMBI B TOXKJIECTBEHHOE PABEHCTBO
4) oOpamtaer GONBIIMHCTBO YPAaBHEHUH CUCTEMBI B TOXKIECTBEHHbIE PABEHCTBA
5) oOpaiaeT ToJIbKO OHO YPaBHEHHE CUCTEMBI B TOXKAECTBEHHOE PAaBEHCTBO

13. KPUTEPUU OLIEHUBAHUSA

[To kypcy mpenamnosnaraercs NMpoBeACHUE MPOMEKYTOUHOM aTTecTaluu B BHJIE MOJAYJIBHOTO
KOHTPOJISI, BHITIOJIHEHHUS! UHAWBHIyaTbHOM paboThI, 3aUeTa 1 9K3aMeHa. DK3aMEH CIAal0T CTYACHTHI C
L[EJTbI0 TIOBBIIICHUS PEHTHHTA.

Pacnpeoenenue 6annos, Komopsie Mozym noAY4YUNb CHYOEHM bl
6 npoyecce uzyueHus OUCYUNIUHDI

2 cemecmp
OpranuszannonHo- CPC Bcero
yueOnas pabora NupnBuayanbHbie padoThl Mopy/IbHBII KOHTPOJIb
CTydeHTAa
Max 25 Gansos max 50 Oansos max 25 6annoB 100 6amnoB
3 cemecmp
OpranunszannoHHo- CPC Bcero
yueOHasi pabora MoaynbHbIN KOHTPOJIb NapuBuayanbHas
CTyIeHTa TBOpYecKas padora
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Max 25 GamnoB max 25 max 50 GaoB 100 Gaymos
6amioB
Hlkana coomeemcmeus 6an106 HAYUOHATLHOU WIKATLE
Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM LIKaJIe Ouenka no
no mkaje | 100-6amibHoi (3k3amMeH, 1M PepeHIUPOBAHHBIN 324eT) rocy1apcTBeHHOM
ECTS mKaje mKaje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (yIOBJIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHLHO) 3a4TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IIOBTOPHOM CHA4H
0-34 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH C/Ia4¥l MPH YCIIOBHH
00s13aTeTLHOTO HA0Opa JOTOTHUTEIBHBIX 0AJIIIOB

14.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITIPOLHECCA

3aHATHUS POBOJATCS B ayIUTOPUH, OCHAIIIEHHON JOCKOW U MEJIOM.

15.  PEKOMEH/JIOBAHHAS JIUTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EeMILIAPOB
B OHOMoOTEKE

JounHY

Hanunumne
3JIEKTPOHHOI

BepCUH B
€):6

Ocnoenasa numepamypa

Kypomr A.T". Kypc Bbicmieit anre0psl : yaeOHUK TS
CTYZCHTOB BY30B, O0y4arOIIHNXCs MO CIEHUATbHOCTIM
«Marematukay, «lIpuknagnas maremMaTukay /

A.T. Kypomur. — 17-e u3zn., crep. — Cankr-IlerepOypr :
Jlanp, 2008. — 431 c.

94

AnreOpa u reoMeTpus (TMHEHHAs anreops U
aHaJIMTUYecKas reoMeTpusi) [ DIeKTpoHHBIH pecypc] :
METOAUYECKOE MOCOOHE [ CTYJICHTOB CIEUaIbHOCTH
"[Ipuknagnas MareMaTuka" THEBHOW M 3a09HOM (HOPMBI
oOyuenusi]| / A. B. 3b13a u 1p. ; JloHeukuii Hail. yH-T. —
DJIEKTpOHHBIE TEKCTOBBIE AaHHbIE. — JloHenk : JJonHY,
2006.

3b13a A.B. Anre6pa : MmeToauka oOydeHus CTYJICHTOB
MeJarorMYeCKuX HampaBieHUH [ DNeKTPOHHBIN pecypc] :
y4eOHO-METOAUYECKOE MOCOOHeE : [Tl CTY/IEHTOB
HanpasieHuid noarotosku 01.03.01 Martematuka,
44.03.05 INenarorunueckoe odpazoBanue (Ipoduis:
MaTeMaTHKa U HHPOpPMATHKA)

Y. 1/A. B. 3ea, A. M. Kusumenko, JI. K. Censikosa ;
I'OY BIIO "JloHenkunii HaMOHAIbHBIA YHUBEPCUTET ",
Kadenpa Briciieit MaTeMaTUKU U METOJAUKU
npenogaBanus Marematuku. — Jlonenk : JlonHY, 2018.
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KoBanenko H.B. AnreGpa u reomerpus [DneKTpoHHBII
pecypc] : yaeOHO-METOAUYECKOE MOCOOUE : JITst
CTYICHTOB (paKynpTeTa MaTEMATHKH U HHPOPMAIIMOHHBIX
TEXHOJIOTUH, 00yJaromuXxcsi 0 HAPABICHUSAM
noarotoBku: 01.03.02 [TpuxnagHas MmaTemMaTuka u
nnpopmaruka, 02.03.02 dynmameHTaNbHAS
nHpOopMaTHKa U HHPOPMAITMOHHBIE TEXHOJIOTHH,
01.03.02 Ilpuknaanas MareMaTuka 1 ”HPOpMaTHKa
(ITpoduns: Cratuctuka) u 09.03.04 I[Iporpammuas
umxkeHepus. Y. 2 / H. B. Kopanenko, A. B. 3p13a ; TOY
BIIO "JloHenkuii HaMOHAJIBHBIA YHUBEPCUTET". —
Honenk : lonHY, 2019.

Jlonoanumenvhasn numepamypa

[IpockypsikoB U.B. CoopHUK 3a1a4 110 TUHEIHON anredpe
: Yueb. nocobue st pus.-mMar. cruenuaibHOCTENH By30B /
. B. TlpockypsikoB. - 8-e u3a. — Mocksa : JIab. ba3oBbix
3nanuii, 2003. — 382 c.

26 -

Hy6epoumiep O.H. 3amaun u yrpaxHeHus mo
ananutuieckoit reomerpun [Tekct] / O.H. IlybepOumnep.
— W3n. 34-e, crep. — Cankt-IletepOypr [u ap.] : Jlans,
2009. — 336 c.

25 -

NG

9.

16. HHP®OPMAINMUOHHBIE PECYPCbI

oy AIO «/loHeukuit pecnyOJMKAHCKUH WHCTUTYT JOTMOJHHUTEIBHOTO I1€1arorHYecKoro
obpazoBanus» — https://www.donippo.org/;

MunuctepcTBO 00pasoBanus u Hayku Jlonerkoit Hapomnoit Peciyonuku — http://mondnr.ru/;
Otnen MH(POPMAITMOHHBIX TEXHOJOTUH JloHenkoro PUIIIO —
https://oitdonetsk.wixsite.com/oit313;

PecniyOnukanckass ciayx0a MO KOHTPOJIO W Haa3opy B cdepe o0pa3oBaHMs U HAYKH —
http://resobrnadzor.ru/.

Poccuiickoe obpazoBanue. PenepaabHbIil 00pa3oBaTeIbHbIHN mopTal. (WWw.edu.ru)
OOpasoBaresbHbI MaTeMaTH4eCKuii caiiT Exponenta. (Www.exponenta.ru)

www.newlibrary.ru - HoBas a;ekTpoHHas OHOIHOTEKA;

www.edu.ru — dbeepanbHbIii IOPTaT POCCHICKOTO 00pa30BaHUs;

Www.mathnet.ru — o0repoccuiicKuii MaTeMaTH4YECKHA TIOPTAT;

10. www.elibrary.ru — HaydHast 3;1ieKTpOHHAsE OMOIHOTEKA;
11. www.matburo.ru — mar6ropo: perreHus 3a1a4 Mo BLICIICH MAaTEMATHKE;
12. www.nehudlit.ru - snexkrporHas 6HOIHOTEKA YUCOHBIX MATEPHATIOB

17. IMPOI'PAMMHOE OBECIIEYEHHUE

Hcnonb3oBaHue mporpaMMHOTO 0OecTieueH s He MPelyCMOTPEHO.



https://www.donippo.org/
http://mondnr.ru/
https://oitdonetsk.wixsite.com/oit313
http://resobrnadzor.ru/
http://www.edu.ru/
http://www.exponenta.ru/
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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Pabouas mporpamMMa paccMOTpeHa W MEpeyTBEp)KICHAa Ha 3acelaHuM Kadeapbl BbICHICH
MAaTEeMAaTUK{ U METOJUKHU MPENOIaBaHKsI MaTeMaTHUKU
¢ u3MeHeHusmMu (0e3 n3menenuit) Ha 20 roj.

IIporokout Ne OT « » 20 T.

3aBenyromuii kKageapoit




