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1. Hean, 3a1aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMUILIAHE

K ocHOBHBIM yensim 0OCBOCHUS AUCHUIUIMHBI «JIMHEHas airedpay cienyeT OTHECTH:
- BOCIIUTaHHE Yy CTYCHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- mpuoOpeTeHue CTYACHTAaMH LIMPOKOr0 Kpyra MaTeMaTHYeCKUX 3HaHUM, YMEHUU U

HaBBIKOB;,

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJEHTAaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOIO U3Y4YEHUsl yUeOHOU U Hay4-
HOH JINTEepaTyphl, COAEPKALLEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJEHTOB K JESITEILHOCTH B COOTBETCTBHU C KBAJTM(PHUKAIIMOHHON Xapak-
TEePUCTUKON OakajaBpa IO HaAIMpPaBJICHUIO, B TOM 4Hciie (OopMHUpOBaHHE YMEHHUH HCIOJIB30BATh
OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B IPOPECCUOHATBHON AESITEIbHOCTH.

- MOATOTOBKY BHICOKOKBAIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMUYECKUX PUCKOB COBPEMEHHOH LU(PPOBOM 3KOHO-

MHKH.

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUIMHBI «JIMHEHas anredpay ciiefyeT OTHECTH:

- OCBOGHHUE CTY/JICHTAMU OCHOBHBIX MOHITHIA, METOJ0B, POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLINX €0
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenne mno aucuuruinHe «JIuHelHas

anreopa»

HampaBlieHO Ha (opmupoBaHUe

y 00yJaromuxcs clieayromux kommereHuii B coorserctBuu ¢ ®I'OC 15.03.01 «Mamunoctpo-
€HHE», YTBEP)KIEHHBIM npuKkazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HanmMeHoBaHue KOMIIeTeH M

NuaukaTopsbl J0CTHIKEHUS KOMITe-
TeHIMH

OIIK-1. CnocoOeH NpUMEeHATh €CTECTBEHHO-
Hay4HbIe U OOIEeNH)KEHEPHbIE 3HaHUs, METO-
JIbI MAaTEMAaTHYECKOTO aHAJIN3a U MOJIEINPO-
BaHU B MPO(ECCHOHAIBHON JAEATENbHOCTH;

NOIIK-1.1. IlpumMeHsieT ecTeCTBEHHOHAYY-
HbI€ U OOLIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOro aHaJln3a U MOJIETIUPOBAHUS
IIpU pelIeHnn TpodecCHOHAIbHBIX 3a7a4

NOIIK-1.2. JIleMOHCTpUpPYET HAaBBIKH UCIIOb-
30BaHMsI 3HAHUH (PU3UKU U MAaTEMaTHKH TSI
peleHus 3a1a4 TEOPETHUYECKOTO

2. MecTO TMCHUILTUHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 010Kka b1: MOIIYJ'IL «MaTemMaTH4eCcKHe U eCTe-

CTBCHHO-HAaY4YHbBIC TUCHHUILJIUHBD).

Eé HN3YUCHUC obecnieuynBaeT HU3Y4YCHUC NUCHUIIINH:

B obs3amenvuoii wacmu:
- MaTeMaTUYeCKUI aHau3;
- (pusmka;
- muddepeHIanbHbIe YpaBHEHUS;
- TeOpeTUYeCKasi MEXaHUKa;
- DJICKTPOTEXHUKA U AJICKTPOHHKA,
- CONPOTHBIICHHE MaTEPUAJIOB;



- TeOpHUs MalIMH U MEXaHU3MOB;

- OCHOBBI IPOTPAMMHUPOBAHUS U AJITOPUTMHU3AIMU B MATUHOCTPOEHUH ;

- SKOHOMHKA 1 YIIPaBJIEHUE MAIIMHOCTPOUTEIHHBIM [IPOU3BOJICTBOM;

- (pu3uvecKre OCHOBBI KOHIICHTPUPOBAHHBIX TTIOTOKOB YHEPTHH;

- OCHOBBI MaTE€MaTHYECKOTO MOJEIUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHulX OMHOUEHU

- TEOPETUYECKHE OCHOBBI (PU3UKO-XUMUUECKONH 00paboOTKH;

- aBTOMATH3aIMs ¥ POOOTH3AIMS IPOIIECCOB MMPOU3BOACTBA U3ACIIHIA.

3. CTpyKTypa M cofepkaHHue IUCHUILUIHHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIC eAuHUIILI -108 yacos.

3.1.  Buabl yueOHoii paGoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHust

. KoimmmuecTBo
n/n Buj yueoHoii pa6oTni 4ACOB Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom uucie:
Jlexumn 16 16
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS 32 32
2.
JlaGopaTopHblie 3aHATHS - -
3.
CamocrosiTeibHas padora 60 60
IIpoMeskyTOUHasI aTTECTALUSA
3K3aMEH D C)
Hroro 108 108
3.1.2. 3aounas ¢opma o0yueHust
Bup y4yeoHoii padoThI Koauueerso Cemectp 1
Ay P 4acoB P
AyIMTOpHBIE 3AHATHS 16 16
B ToMm uucie:
Jlexuun 6 6
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 10 10
2
JlaGopaTopHbIe 3aHATHS - -




CamocrosiTeibHas pabora 92 92

HpOMe)KyTO'lHaﬂ aTrecranmusa

3K3aMEH D C)

Hroro 108 108

3.2. TemaTu4yecKuii MJIaH U3yYeHHUS TUCHUIINHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. ConeprxaHue pa3esioB JUCHUTLTHHBI

BBenenue

Hpe,[[MeT, 3ala4i 1 COACPIKAHHUC AUCHUILIIUMHBI. OCHOBHBIC 3TaIlbl Pa3sBUTHUA JUCLUILIN-
HBI. CprKTypa Kypca, €ro MeCTo 1 poJib B IIOATOTOBKE 6aKanaBpa, CBAA3b C APYI'UMH JUCHUILIN-
HaMH.

Paznes 1. DineMeHTHI JIMHEHHOI aaredpbl

Tema 1. MaTpuusl U onpeaeuTe .

[Tonstue matpunbl. Buasl matpun. [edictBus Hag marpuniamu. Onepanuu HaJ MaTpHIla-
MU U UX cBOWcTBa. OmpenenuTenu, uX CBOMCTBA U BbiyKciieHus. [loHsaTis MuHopa u anredpau-
YeCKOro JOMOJHEHHs. Pa3ioxeHue onpeaenuTens o 3JIeMeHTaM CTPOKU WK cToidia. Beruuc-
JICHUE ONPEEIUTENCH Pa3InYHOr0 NOPSIKA.

OOpatHast MaTpulla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble peoOpa3oBaHusl MaT-
pun. IlpuBenenue MaTpuilpl K AMAroHaJIbHOMY WM TpamnelueBUIHOMY BUy. MaTpuuHas ¢popma
3alMCcH CUCTEMbI JIMHEWHBIX alNredpandeckux ypaBHeHUN. PaHTr MaTpuLibl.

Tema 2. Pemienne cucreM JJUHeHHBIX ajJredpanyeckux ypaBHeHHIA.

CucteMsbl JIMHEHHBIX anredpanyecKux ypaBHEHUH, OCHOBHbIE NMOHATHA. Perienue cucrem
JUHEHHBIX ypaBHeHUM MmetonoMm Kpamepa, Mmeromom oOpatHoW Matpullel, MetojoM [aycca.
Teopema Kponekepa — Kanennu. Pemenne npon3BoibHBIX CUCTEM JIMHEWHBIX YPaBHEHHH Me-
TonoM ['aycca. Pemenne oHOpOAHBIX CHCTEM JIMHEMHBIX ypaBHeHMH. Kputepuil cymecTBoBa-
HUSl HETPUBUAJIBHBIX PEIICHUH.

Pa3nes 2. DieMeHTBI BeKTOPHOI ajiredpbl

Tema 1. JIunelinble omepanuu HaJ BEKTOpaMH, WX cBOMcTBa. JIMHeilHble KOMOMHAIIUU
BEKTOPOB. JIMHEHAs 3aBUCHUMOCTh M HE3aBUCHMOCTh BEKTOPOB. ba3uc cucTteMbl BEKTOPOB.
EnMHCTBEHHOCTH pa3nokeHus: BeKTopa mo 6azucy. OpTOHOPMUPOBAHHBIN Oa3wC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB, UX CBOWCTBA. Y CIOBUS
OpPTOTOHAJIBHOCTH, KOJIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BbluMcieHHE CKalspHOTO,
BCKTOPHOT'O U CMCIIAHHOI'O HpOI/ISBeI[eHI/Iﬁ BCKTOPOB, 3aJIaHHBIX KOOpAWHATaAMH B OPTOHOPMU-
pOBaHHOM 0asuce.

Tema 3. Jluneitapie mpoctpaHcTBa. [loHsATHE 0a3znca MPOCTPAHCTBA TEOMETPUUIECKHUX
BekTOpoB. [IpeoOpa3oBaHue MaTpuIlbl JIMHEHHOTO OnepaTopa npy nepexoe ot 6asuca k 6asucy.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPBI MATPHIIBI.
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Pa3zgen 3. KoMmiekcHBIE YHC/Ia 1 MHOTOYJIEHBI

ITonsiTne KoMIUIEKCHOro 4ucia. Popmbl 3anMCHU KOMIUIEKCHBIX uucen. J[eMCTBUS HaJl KOM-
miekcHbIMU yncinamu. @opmyna Myaspa. H3Binedenue KOpHs N-0 MOJOKUTEIBHON CTEIICHU U3
KOMILIEKCHOTO 4ncia. Pa3noxkenne MHOTOUIeHa Ha MHOKUTENH. OCHOBHAsI TeOpeMa anreOpsl.

Paznen 4. AHajqnTH4YecKasi reoMeTpPUs

CucremMsl koopauHaT. [IeKapTOBBI IPSMOYTOJIBHBIE KOOPAMHATHI HA IJIOCKOCTH U B IPOCTPaH-
ctBe. [lonsipHas cucrema KOOpAUHaT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Pasznuunble THIBI ypaBHEHUH IJIOCKOCTH M YpPaBHEHMH NpsSMOH (Ha IUIOCKOCTH M B NPOCTpaH-
CTBE).

Bpruucnenue paccTosHUN MEXY IBYMsI TOYKaMH, TOYKOM U NMPSAMOMN, TOUKOU U IIJIOCKOCTBIO.
Brruncnenne pacCTOSHUSA MEXAY CKPEIMBAIOIIUMUCS IPSAMBIMU.

Brluncnenue yrioB Mexay AByMs IPSIMBIMU, IPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpPOro nopsjaka, uXx reoMeTpUYECKHe CBOWCTBA M ypaBHeHusdA. IIpuBenenue xkpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

YpaBHEHUE TOBEPXHOCTH BTOPOro mopsiaka. KanoHwmueckue ypaBHEHUs c(epbl, IIUIMIICOHIA,
KOHYca, runepOosionja, napaboiaouaa.

3.4. TemaTuka NpaKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«JIuneiinas aaredpa»

3.4.1. Ounas ¢popma o0yueHuUst

Ne 3ansTHS Tema 3ansiTus

1 Paznea 1. DiieMeHTHI JIMHEHHOI ajaredpbl. MaTpuiisl, 1elcTBUS
HaJ MaTPUILIAMH.

2 Onpenenureny, UX CBOWCTBA U BhIYUCIIEHHWE. MaTpu4Has 3amnuch
CHCTEMBI JINHEHHBIX YpaBHEHUI.

3 OOpaTHasi MaTpuIla ¥ €€ BEIYHCIICHHE.
CucTeMbl TMHEHHBIX anredpandyecKux ypaBHEHUH, OCHOBHBIE MO-

4 HATHS U ONIpesiesieHus. Pelenne cucreM JTMHENHBIX YpaBHEHUN
MetoaoM Kpamepa, MeTo10M 06paTHOI MaTpHULIbI

5 Pemrenne cucreM nuHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr

Matpuubl. Teopema Kponekepa — Kanesum.

6 Meron ['aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEUHBIX YPABHEHHUIA.
OJHOPOIHBIE CUCTEMBI JIMHEWHBIX YPABHEHHU.

Pa3nges 2. DiieMeHTBI BeKTOPHOI anaredpbl. Bexropsl. JIunen-
HBIE OIlepallid HaJ BEKTOpaMH, MX CBOWCTBa. JIMHENHOE mpo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOPOB. [IoHATHE TUHEHHON KOM-
OWHAIMU BEKTOPOB. JIMHEWHO HE3aBUCUMBIC W JIMHEWHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTre Ga3uca MpOCTpaHCTBA reoMeTpudeckux BekTopoB. Ko-
8 opauHaThl BekTopa. OpToHOpMHpoBaHHBIH Oasuc. Kosmmneap-
HOCTb, OPTOTOHAJIbHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkanspHoe NpOU3BEICHUE BEKTOPOB M €ro CBOMCTBAa. YcCIOBHUE
9 OPTOTOHAJLHOCTH BEKTOPOB. BekTOopHOE TpOM3BEACHUE BYX
BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUJIMHEAPHOCTH BEKTOPOB
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CMmeniaHHOe ITPOU3BEAECHNUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
quciaeHue o0beMa MapajuleNenunesa W NUpamMHubl. Y CIOBHE
KOMIUIAHAPHOCTH BEKTOPOB. BpIUNCIIEHME CKaJIsSPHOIO, BEKTOP-
HOTO M CMEUIAHHOT'O IPOM3BEIEHUI BEKTOPOB, 3aJaHHBIX KOOp-
JMHATaMH B OPTOHOPMHPOBAHHOM 0a3uce.

11

Jluneiinbie mpocTpancTBa. PazMepHOCTh U 0a3UC TMHEHHOTO MPO-
CTpaHCTBa.

Martpuna nepexona ot 6a3uca x 6azucy. IIpeobpazoBanue koop-
JMHAT BEKTOpa IpU M3MEHEHUH Oasuca. JIMHEiHbIe oneparopsl,
NeNCTBUS ¢ TMHEWHBIMH oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
cOOCTBEHHBIC 3HAUECHUS] MATPULIBI

12

Pazpen 3. KommiexkcHbIe YHcJIa U MHOTOYJIeHBI MHOXXECTBO
KOMIUIEKCHBIX 4Kcen. @OpMbl 3alIMCH KOMIUIEKCHBIX uucen. Jlen-
CTBHS HaJl KOMILJICKCHBIMM YHciaMu. PaznoskeHrne MHOTOYIEHA Ha
MHO>KUTEJIN, OCHOBHAs TeopeMa ajureOpsbl

13

Pa3znen 4. AHaIMTHYECKAS TeOMETPHUSA
Cucremsbl koopauHaT. Pa3nuyHble TUIIBI YpaBHEHUH IJIOCKOCTH

14

PaznuunHble TUNBI ypaBHEHUU MPSAMON Ha MIIOCKOCTH M B TPO-
CTpaHCTBE

15

B3aumHoOe pacnosokeHue NpsMbIX Ha IJIOCKOCTH M B IPOCTPaH-
CTBE. BbIunciieHre pacCTOSHUN MEXy IByMsI TOYKAMH, TOYKOU U
IpsMOW. BbrumcieHue paccTossHUS MEXKIAY CKpELIUBAIOLIMMUCS
npsIMBIMU. B3auMHOE pacnoioKeHue IIOCKOCTe. Brramcienune
PacCTOSHUN MEXKy TOUKOW U INIOCKOCTBIO

16

Kpusele BTOpOro nopsjaka ux reoMeTpUYECKHe CBOMCTBA. YpaB-
HEeHMsl 3JUIMIIca, TunepOossl, napadossl OOliee ypaBHEHUE KpH-
BOM BTOpOro nopsaka. [IpuBenenue kpuBold BTOPOro MOpsaKa K
KaHOHM4ecKoMy Buay. [IoBepXHOCTH BTOpPOro mopsiaka

3.4.2. 3aounas ¢opma o0yueHust

Ne 3ausartus

Tema 3aHaTUSA

1

Paznea 1. DiieMeHTHI JIMHEHHOI ajaredpbl. MaTpuiisl, 1elcTBUS
Hag Marpunamu. OnpenenanTenu, X CBOMCTBA U BEIUUCIICHHUE.

2

Pemenue cucrem JIMHENHHBIX anredpandeckux ypaBHEHUN METO-
noM Kpamepa, metosiom o6patHoil MaTpuiisl, MmeTosioM ["aycca.

Pasnen 2. DiieMmeHTHI BeKTOPHOI anredpbl. JInHeliHbIE omepa-
MU HaJl BEKTOPAMH, UX CBOMCTBA. BrIUUCIIEHNE CKASPHOTO,
BEKTOPHOI'O U CMEIIaHHOTO NMPOU3BEACHUI BEKTOPOB. . Co0-
CTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAUCHUS MATPHIIBI

Pasnen 3. KommiiekcHble uMcjia 1 MHOTOWwIeHbl. JlelicTBus
HaJl KOMIUIEKCHBIMU 4YHMciaMmH. Pa3nokeHne MHoOrouwieHa Ha
MHOXUTCIIN

Pa3znen 4. Ananurnueckasi reoMeTpusi PaznmuuHele THIIBI ypaB-
HEHUH IUIOCKOCTH M NPSMOM Ha IUIOCKOCTH M B NPOCTPAHCTBE.
[Ipocreitmme 3amaun aHATUTHYECKONH TEOMETpUH (BBIUMCICHUE
paccTosHUM U YIJIOB)




1.

4. YuyeOHO-MeTOAUYecKOe U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBubie 10kyMeHTbl 1 OCTobI
@I'0C 15.03.01. Mammnuoctpoenue. 2021.

AkafeMu4ecKuid ydyeOHBIM IIaH Mo HampaBieHuio noarotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduns: BeicokodpekTHBHBIE TEXHOJIOTHYECKUE MPOIIecChl U o0opyaoBanue. Gopma oOyde-
Hus — ouHas. 2023.

2.

AkaneMuyecKi yueOHBIH I1aH 10 HampaBieHuto noArotoBku: 15.03.01 MammunaocTpoenue.
[Tpoduns: BeicokoaddhekTrBHBIE TEXHOIOTUYECKUE MPOIIecChl 1 000pyaoBanue». ®opma
oOydenus — 3aouHas. 2023.

Marpuna pacrnpeneneHus KOMIETSHIIMI 1Mo HampaBieHuo noarotoBku 15.03.01 Mamwuno-
ctpoenue. [Ipodwmib: BeicokoapheKkTUBHBIE TEXHOJIOTHYECKUE MPOIECCHl U 000PYIOBaHHE.
®dopmbl 00ydeHHs: ouHas, 3aouHas. 2023.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEXHOJIOTHYecKoro pa3Butusi Poccuiickoit @enepanum.

[Tpuxa3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «O06 yrBepxknaenuu [lopsiika mpuMeHeHUs OpraHU3alUsIMHU, OCYIIECTBISIOMIUMU 00pa-
30BaTENbHYIO ACATEIBHOCTD, DJIEKTPOHHOTO OOYYEHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI MPU peanu3aui 00pa30BaTeIbHbIX MPOTPAMM.

4.2.  OcHoBHas JuTepaTypa

3abonotckuit B.C. JIuneiinas anrebpa u aHaauTHYecKas reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nmocobue, 2-e uza. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bricuiee o6pa3zoBa-
Hue: OakajiaBpuar).

Cuporuna W.K. Jlunelinas anreOpa v aHATUTHYECKAs TEOMETPUS: MHTEPAKTHBHBIN KypC:
yuebHnoe ocodue mis By3oB. CI16, U3n-o Jlans, 2022. 180 c.

Kypc nexumii mo yiuHeiHO# anrebpe M aHaIUTHUYECKOW reoMeTpuu: ydeOHoe mocobue. //
Kynpssues b.1O., Maram B.U., [Tokaszees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsIii pecypc. ]

4.3. JlonoJiHUTe/bHAs JIUTEepaTypa

Kpatkuit xypc BbICHIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamkoB u K, 2017. - 510 c¢.  [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3yokoB B.I'., JIsxoBckuit B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTEeMaTHKH Il TEXHUYECKUX BBICIIMX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 »k3.

Unbun B.A., Tlo3usk O.I'. Ananutuueckas reomerpusi. M.: Hayka. I'naB. pen-us gusuko-
mateM. TuT-psl, 1988. 224 c.

bexnemumes, /I.B. Pemenue 3a1a4d U3 Kypca aHAIUTHYECKOW T€OMETPHUH U JIMHEHHOM anreo-
pbl [DneKTpoHHBIN pecypc]: yuel. mocobue - DIeKTpoH. JaH. - Mocksa: @usmariut, 2014. -
192 c. [Pesxum mocryma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[TpoBenenue 3aHATHIA U aTTECTAllM BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JucTaHIMOHHOro oOyueHus: yHuBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MareMaTHKa» IIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
NpOrpaMMEI..
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

Hassanue DOP

https://online.mospolytech.ru/course/view.php?id=3368

Jlunelinas 1 BeKTOpHas anreo-
pa

AHaJINTHYECKAst TEOMETPHSI https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunetinas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462

YCCKasd IreoOMETpuUA

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeeHUs padOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSKEHUSMH IMPOPEKTOpa MO Y4eOHOU paboTe U/UiTH IIEHTPOM YI€OHO-METOAMYECKON pabOoTHI.

I/IHTepHeT-pecprH BKJIKOYAKOT y‘le6HO-MCTO,I[I/I‘IeCKI/Ie MaT€pHraJibl B 3JICKTPOHHOM BHJEC,
MpeJICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTuuecKoro 00pa3oBaHUS
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

BapI/IaHTBI KOHTPOJIbHBIX 3a,I[aHI/II71 10 JUCHHUIIIINHEC
http://i-exam.ru, http:// fepo.ru.
TecTs! o BeICHIER MaTeMaTuke http://function-x.ru/tests higher math.html.
[Tone3npie yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAIIBI IPEICTABIICHBI Ha CaliTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHONW ceTH «HTepHeT» mis ocBoe-
HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
KEDKI{BIfI CTYIICHT 06CCHCqCH I/IH[[I/IBI/II[yaJIBHBIM HCOFpaHI/I‘-IeHHI)IM I[OCTYHOM K 3JICKTp0HHI)IM
OubOIMOTEeKaM YHHBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k s1eKTpOHHO-OMOIMOTEYHBIM CHCTE-
MaM (JICKTPOHHBIM OMOJIMOTEKAM )

MMpCACTAaBJICHbI Ha caiTax:

4.5, JIneH3MOHHOE ¥ CBOOOIHO pacnpocTPaHsieMoe MPOrpaMMHOe

o0ecnieueHue
Ne[ HaumenoBanue | Pazpadorunk I1O JocTtynmHocTh Ccbuika Ha Enqunblii peectp
(mpaBoob.Jiaja- (MMUEH3HOHHOe, | POCCHICKUX NMPOrpaMMm st
TeJIb) cB00OHO pac- 9BM u B/l (npu Haanuum)
NPOCTPaHsieMOe)
Astra Linux | OO0 JInnen3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
MoitOduc 00O "HOBBIE JlunieH3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'" 75

4.6. CoBpemeHHbIe podeccHoHANbHBIE 02351 JAHHBIX M HH(pOPMaLHOHHBbIE CIIPA-
BOYHbIE CHCTEMbI
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https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Ilepeuenn pecypcoB cetn UHTepHeT, 1O0CTYNHBIX IS OCBOCHUS AU CUMIIJIMHbBI:

HaumeHoBaHue Ccblika Ha pecypc HocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

ocTyrHa B cetu MH-
https://stackoverflow.co Hoery

m/

Stack Overflow TepHeT Oe3 orpaHuye-

HUH

Unpopmanuonnsie pecypest Cetu | http:// www.consultant.ru | Jloctymso
Koncynprantllntoc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00Pa30BaTEIbHBIX CTAH-
JApTOB BBICLIETO 00pa30BaHUS

http://www.fgosvo.ru. JlocTyrmHo

JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ JoctynHa B cetn Un-
TepHET O0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | docrynna B cetu WH-
ru/ TepHET O0e3 orpaHuye-

HUK

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a maHHBIX HAYYHOM AIIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM 6ubIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
MoJIUTeMaTHuecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuueckas (6ndamuomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuaibHO-TEXHHYECKOE o0ecredeHue TUCIMILIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCcIeyrBaeT MPOBEIEHUE BCEX BHJIOB
SaHﬂTHﬁ, OpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT )IGfICTByI—OH.[HM CaHWUTapPHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIOM U HC-
NOJIb3yeT yueOHbIE ayJJUTOPUHU U3 00IIero (pOoH/Ia YHUBEPCUTETA.

HpI/I HeO6XO)II/IMOCTI/I IJid IPOBEACHUA MHTCPAKTHUBHBIX IMPAKTHYCCKUX 3aHATHH HCITOJIE-
3YIOTCSl KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.
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6. MeTozmqecKne PEKOMEHIAUNA

6.1. MeTounqecm{e PECKOMEHAAIUA IJIA NIpenoaaBaTeisl o0 OpraHm3anumn oﬁyqe-
HUA

IIpexne Bcero, cnenyer oOpaTuTh BHUMAaHHUE CTYJEHTOB HAa TO, YTO NPAKTHUYECKU BECh
U3y4aeMblii UMM MaTepual He TpeOyeT Kakoi-miubo criennanbHOM (JOMOTHUTENBHOI) MTOATOTOB-
KA U BIIOJIHE MOXKET ObITh YCHEIIHO M3y4YeH, €CIM CTYAEHTBl OyIyT MoceuiaTh 3aHsTHs, CBOE-
BPEMEHHO BBITIOJHATH JOMAIIHUE 3aJaHus W TOJb30BaThcs (IPU HEOOXOIMMOCTH) CHUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMii B TEYCHHE KaKJOro ceMecTpa. Bomenmmue B Kypc MaTeMaTHKH pas-
JIenbl SIBJIAFOTCSL KJIACCUYECKUMHM, B TO K€ BpEMs OHU IPAKTUYECKU OPUEHTHUPOBAHBI, TaK Kak
MMEIOT NIMPOKOE PAaCIpOCTPaHEHUE Ui PEIICHUs Pa3HOro poja 3alad BHYTPU CaMOW MareMma-
THUKHU ¥ IPUKIAAHBIX 331a4. FIX OCBOEHHE IIOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apIyMEHTUPO-
BaHO U SICHO CTPOMTb YCTHYIO U INMCBMEHHYIO PE€Ub, YCIECIIHO IPUMEHTh HAKOIUICHHBIE 3HAHUS
B IPO(hEeCCUOHATILHOM IS TENIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/A€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JUIS TOATOTOBKH K dK3aMe-
HY.

Ha nepBoM 3aHsATHHN IO JUCHMILIMHE CIEAYET 0053aTeabHO IPOUH(OPMUPOBATH CTYIEH-
TOB 0 BHJIE U (hOpMe NMPOMEKYTOUHOH aTTeCTalluy 110 TUCLUILIMHE, CPOKAX €€ IPOBEICHUS,
YCIIOBHSIX JIOIIyCKa K ITPOMEKYTOYHON aTTECTAllMU, IPUMEHAEMBIX BUAAX ITPOMEKYTOUYHOIO
KOHTPOJIAL.

N3noxenne T€OpeTHYECKOro MaTepualla JOJKHO CONPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMU MPENO/aBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUU 3a7a4¥ HE OTBJIEKAJIU OT IJIABHOI'O: OCMBICICHHS UJIEU U CYTH IPHUMeE-
HseMBIX MeTon0B. CrenyeT Bcerna ykasplBaTh IPUMEPBl IPAKTUYECKOTO IIPUMEHEHHUS PaCCMOT-
PEHHBIX Ha 3aHATHUSIX ypaBHEHUH U GopMmyI.

[IpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHM30BaHBI IpenoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPHUOJUYECKOE BBIMIOJHEHHE CTYIEHTaMH HEOONbIION caMOCTOs-
TEJIbHOM padOoThI B @y JTUTOPUHU AJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHuaa.

[IpenogaBaTens, BeAyHMIMI MPaKTHYECKHE 3aHSTHUS, JODKEH COIJIACOBBIBaTH ydeOHO-
TEMaTUYEeCKUH TUIaH 3aHATUH C IEKTOPOM, MCIIOJIb30BaTh €AMHYIO CUCTEMY 00O3HAYEHUH.

IIpenonaBatento cienyeT 10OMBATbCA CUCTEMATHUECKOW HENPEPHIBHON paOOThI CTY/EH-
TOB B TEUEHHE CEMECTPa, HEOOXOAUMO BBISABIATH CUIBHBIX CTYJICHTOB U MPHUBIIEKATh UX K Hay4-
HOM paboTe, K y4aCTHIO B Pa3HOT0O poJia OJIMMIINAIaX U KOHKYpCax.

CTyZneHT IOJKEH OLlyliaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B JOCTHKECHUHM KOHEY-
HOTO pe3ysbTaTa: B NMPUOOPETEHHU OOYYaIOUIMMUCS MPOYHBIX 3HAHUI, YMEHUH U BIIaJCHUS
HaKOIJICHHOM nH(popMarmeit 17 peleHus 3a/1a4 B IpopecCOHaIbHON 1S TeTbHOCTH.

6.1.1. O0pa3oBarTe/ibHbIe TEXHOJIOTHH

Bo3MoxHO mpoBe/ieHue 3aHATUN 1 aTTeCTallUui B IUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTeMBl AMCTaHIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTnka EKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeneHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU PACIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOU padoTe U/UiN LIEHTPOM yueOHO-METOAUYECKOM paboThI.

6.2. Mertoauyeckue yKazaHusi A 00y4al0MMUXCH 10 OCBOEHUIO
AUCHHUTITHHBI
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Pazgen: 3jeMeHTHI JIMHEHHOM ajaredpbl

Martpuusl u onpeaenurenu. I[Ipexnae Bcero, CTyE€HT J0JKEH MOHATH, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabaula MOXKeT UMETh OJIMHAKOBOE YHCIJIO CTPOK U CTOJIOLOB, a
MOXET OBITh M MPSIMOYTOJIBHOM), @ ONMPEAeTUTENb- 3TO YKCIIO, 3aIMCHIBAEMOE B BHJIE KBAJIpaT-
HOM TaOJMILIBI, TO €CTh ONPEEJIUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MATPHIL.

Crnenyer oOpatuTh 0cob0e BHUMAaHUE Ha OINEPALUI0 YMHOXEHHUS MPSIMOYTOJIbHBIX MaT-
pHIl U MOHATh, KAKUM IOJIY4aeTcsl HOPSI0K MaTpulbl — npousBeaeHus. OcoOeHHOCTh MaTpHIl
TaK)K€ COCTOMT B TOM, UYTO IPOM3BEACHHME MAaTpUIl HE NEPECTaHOBOYHO, TO ecTh AB = BA
.Cnenyet 00s13aTeIbHO YOEUTHCS B 3TOM, PELLIMB COOTBETCTBYIOIINE 3a4aUu.

BaxxnpiM siBisieTcd noHsATHE 0OpaTHOW Marpuibl. Hano 3HaTh ycioBHe CylecTBOBAaHUS
00paTHOM MaTpULBI U AITOPUTM €€ nocTpoeHus. [locne ee BbUuCIIeHUs Leecoo0pa3Ho JeaTh

TIPOBEPKY MPABUILHOCTH PEIICHHs, BHIIOJIHUB ONepanuio ymHoxkenus A A=E (gomkua mo-
JY4YUTHCS €IMHUYHAS MaTpULIA)

[Ipu n3ydeHnun onpenenuTenc Hajo YETKO YCBOUTh NOHITHS MUHOpPA, allre0panyecKoro
JIOTIOJIHEHMS, 3HaTh MHOTOUYHUCIICHHBIE CBOMCTBA onpeaenuTens. J{is 0cBOeHUsS TEXHUKH BbIYMC-
JICHUS OTpeAeTUTENeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBINA ONPEACIUTENb BBIIIE TPETHErO
HOPs/IKA, PACKPBITh €0 Pa3IMYHbIMU CHOCOOAMH, MPUMEHSS Pa3jokKEeHHUE U MO0 CTPOKaM M 110
cronbam. OOpaTuTe BHUMAaHUE, KaKUe CTPOKHU (CTOJOLBI) MpEANoYTUTEeNIbHEE BBHIOUPATh st
PACKpBITUSL OIPEAETUTENS], YTOOBI YIIPOCTUTH ero BeluuciaeHne. OcoOeHHO 3(h(PeKTUBHO BbIUKC-
JICHUE OIPENEIUTENS C MOMOLIBI0 3JIEMEHTApHBIX IpPeoOpa3oBaHull, MPUBOASILINUX €r0 K Tpe-
yrOJILHOMY BUIY.

[Tpu u3y4eHnun pemeHnii CuCTeM JIMHEHHBIX anreOpandeckux ypaBaenuit (CJIAY) oOpa-
TUTE BHUMAaHME, NPEXK/IE BCEro, HA MOHATHE PELICHUs CHUCTEMbl M YCIOBHS CYLIECTBOBaHMS pe-
IIEHUH B 3aBUCUMOCTH OT COOTHOILEHHUS MEXJy PAaHIOM MAaTpHIIbl, PAHIOM PaCUIMPEHHON MaT-
PHILIBI CUCTEMBI M YUCIIOM HEU3BECTHBIX U ypaBHeHUU. OOpaTuTe BHUMaHHUE Ha YCIOBUS IpUMeE-
Henus ¢popmyn Kpamepa m metona oOpaTHON MaTpullbl. BHuMaTensHo pa3depute mpuMepsl pe-
HIEHUS TPOM3BOJIBHBIX CUCTEM JIMHEMHBIX anreOpanyeckux ypaBHeHUH MeTozioM ["aycca (BBexe-
Hue 0a3UCHBIX U CBOOOIHBIX NEPEMEHHBIX).

Pa3nes: JneMeHTbI BEKTOPHOM aaredpnl

[Ipn m3yueHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JMHEHWHbIE ONepaliy HaJ BEKTO-
paMu, Ha TMOHATHUS JTUHEWHOW HE3aBUCUMOCTH M JMHEWHOW 3aBHCHMOCTH BEKTOPOB, Ha (yHAa-
MEHTaJbHOE TMOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO 0asuca), Ha
pasiokeHue BEKTopa 1o 6asucy.

3HaTh ompenerIeHne, FeOMETPUUECKUE CBONCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYIIBI AJIl UX BBIYMCICHUS B BEKTOPHOH M B KOOpAMHATHOM (op-
Me. O0s13aTeNnbHO 3HaTh U YMETh HPOBEPSATH YCIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a 1 MHOTO4JICHbI

B aTOoM paszpnene, npexe Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YHCJIO SIBUJIOCH PACIlIU-
pPEHHEM MOHSATHS JIeUCTBUTENbHBIX YHUCEN, 3HATh ONpeesieHne U TpU (OPMBI 3aHCH KOMILIEKC-
HOro ymcna (anreOpanyeckyro, TPUTOHOMETPUYECKYIO M IOKa3aTeNbHYI0), TEOMETPUUECKYIO
MHTEPIPETALNIO KOMIUIEKCHOTO YUCJIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKe-
CTBOM KOMIUJIEKCHBIX YHCENl ¥ MHOXKECTBOM TOUYEK KOMILJIEKCHOM IJIOCKOCTU. 3HaTh (OpMyIy
Ditnepa. KommiekcHbIe dnciia MOXKHO H300pakaTh C MOMOIIBIO BEKTOPOB Ha KOMILJIEKCHOU
wiockocT. I1oaToMy oneparuu CloKeHHUs! M BBIYUTaHUS KOMIUIEKCHBIX YHCEN MOTYT OBITh CBe-
JI€HBI K OTepallisiM CJIOKEHHS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3Hath ¥ yMeTh BBINOJIHATH ONEPAllMM YMHOKEHUs, JAEJIEHUS, BO3BEJCHHUS B I10JIO-
KUTEIBbHYIO CTENIeHb KOMIUIEKCHBIX YHMCEJ, 3alMCAaHHBIX B TPUTOHOMETPUYECKOU (opme, U3BIIe-
YEeHMsI KOpHS N-0M CTENEHN W3 KOMIUIEKCHOTO YHCIIA.
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Crnenyetr 0OpaTUTh BHUMAaHHME Ha TO, YTO MHOKECTBO KOMILJIEKCHBIX YMCEN SBIISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas oneparys HajJ KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath pa3nuunbie BUIBI Pa3JIOKEHUS MHOTOUJICHA HA MHOXKUTENH Ui CIy4aeB, KO-
I/1a Cpeau KOpHEH MHOro4jieHa MOTYT ObITh KpaTHbIe, KOMIUIEKCHbIE KOPHU. DTHU cBelleHus Oy-
JyT UCTOJIb30BaThCs, HAPUMED, B UHTETPATIbHOM MCYUCIICHUH ITPU BBIYUCICHUHA UHTETPAJIOB OT
JIpOOHO-pAlMOHANBHBIX (DYHKIUN, IpU PEIIeHUU JIMHEWHBIX OJHOPOAHBIX MU depeHIInalIbHbIX
ypaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pazgen: Anaauruuyeckasi reoMeTpus

[Ipy m3ydyeHUM aHATUTUYECKON T'€OMETpPUU CIEAYET, MPEXkJe BCEro, MOHATh, YTO €€ 3ajayeit
ABIISIETCS. U3yYCHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUYECKHX METO/I0B alreOphbl
Y MaTeMaTHYeCKOro aHaiau3a. B oCHOBe Takoro mojaxojia JeXuT METO/ KOOPJIUHAT, BIIEPBHIE CU-
cremarnuecku npumeHeHHbI P. Jlekaprom. OCHOBHbBIE MOHATUS FeOMETpUM (TOUKa, MpsimMas,
MJIOCKOCTh) SIBJIIFOTCSL HEOIIPEACIISIEMBbIMU, U JIJISI X OMHCAHUS MPUMEHSIETCS aKCHOMaTUYECKUI
METO/I, TMO3BOJISIONINI YCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYEK IPSIMOM M MHOXKECTBOM JCHCTBUTEIBHBIX YHCEN U, TAKUM 0Opa30oM, BBECTH CHUCTEMY KO-
OpIMHAT.

Hano getko ycBOMTH pa3nuduHbie GOpMBI ypaBHEHUH MPSIMOM U IMIIOCKOCTH YMETh MEPEXOIUTH OT
oJiHO# Qopmbl K apyroil. CieayeT OCMBICIUTD U YCIEIIHO MTPUMEHSATh PEIICHUs! KJIaCCHUECKUX
3a/1a4 aHATMUTHUYECKOW T€OMETPUM O B3aUMHOM DPACIOJIOKEHUH MPSAMBIX M IJIOCKOCTEH, YMETh
OTIPECIIATh YIJIbl M PACCTOSHUS MEXKIY PA3TUYHBIMU T€OMETPUUECKUMHI O0BEKTaMH.

OTMeTHM B 3aKJIFOUEHHUE, YTO YCIIENTHOE U3yYeHUE NUCHUIUIMHBI « JInHelHas anreOpay,
npuoOpeTeHne HEeOOXOAMMBIX KOMIIETEHIIMH, YMEHUNW U HABBIKOB BIIAJICHUS MaTEeMAaTUYECKUM
anmaparoM TpeOyeT OT CTYACHTOB OOJBIION CaMOCTOSITENLHON padoThl. OOpaTuTe BHUMAaHUE,
YTO KOJMYECTBO YACOB, OTBOJAMMBIX Ha CAMOCTOATEIbHYIO pabOTy B COOTBETCTBHH C Y4EOHBIM
TUTAaHOM, OOJIBIIIE YHCIIa YaCOB, OTBOJUMBIX Ha BCE BHUJIBI AYJAMUTOPHBIX 3aHITHIA.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DOH/]1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpamMMe M BKIIIOYAET
paszensl:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB O0YUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUs

3. OneHOYHBIC CpeICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexxyTouyHasi aTTeCcTaIus
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Ilpunoscenue 1

1. TemaTu4ecKuil IJIaH AUCHUILUIMHBI «JIMHeliHAsI aJredpay» Mo HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHOCTPOEHHE)
IIpoduasb «BbicokorpdeKTHBHBIE TEXHOJIOTHYECKHE MPOIECCHI U 000PYI0BAHUE.)

(baxanaBp)
Ouynas ¢popma o0yueHust
I'ox nadopa 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEILHYIO Buabl caMocToSITeILHON PagoThI Dopmbl
= aTTe-
=B 5 a0doTy cTyAeHTOB CrynenrToB
Paznen § o:a( 9 p y crya ’ ya cTanum
S
S B & U TPY10€MKOCThb B yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PI'P | Pegepar | K/p | O | 3
IlepBblii cemecTp
Pa3nea 1. DiieMeHTBI JIMHEHHOI ajred-
11 pbI Matpuibl, 1eHCTBHS HAJl MAaTPULIAMU. 1 3 2 2 3
Omnpenenuteny, UX CBOWCTBA W BBIYHCIIEC-
Hue. MaTpuuHas 3alMch CHCTEMbI JIMHEH-
1o | HBIX YpaBHEHUH. 1 4 2 3 *
" | Boinaua 3aganuii PI'P Ne 1 nmo JmHedi-
HOM_aJjre0pe .
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1.3

OOpatHast MaTpuila ¥ €€ BBIYHCIICHHE.
MarpuuHas 3anuch CHUCTEMBI JIMHEMHBIX
YpaBHEHUM.

14

CucTeMbl TMHEHHBIX aareOpanvdecKux
ypaBHEHU, OCHOBHBIC ITOHATHS U OIIPEJIe-
JieHus. PelieHre cucTeM JTMHEHMHBIX ypaB-
HeHuit MetogoM Kpamepa, MmeTogom 00-
paTHOM MaTpPHIIBI

1.5

Pemrenne cucreM TMHENHBIX YpaBHEHUN
MeroqioM ["aycca. Panr marpuusl. Teope-
Ma Kponekepa — Kanemm.

1.6

Meton I'aycca B IpOU3BOIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OAHOPOIHBIE CH-
CTEMBI JIMHEWHBIX YPAaBHEHUN.
CamocrosiTesibHast padora Nel B ayam-
TOPHH IO JTHHEIHOM anredpe

1.7

Pa3nea 2. Bextopsl. JIuHeiinble onepauun
HaJl BEKTOpaMH, UX CBOWCTBa. JIMHElHbIE
KOMOMHAIMKU BEKTOpOB. JIMHEWHO He3aBu-
CHUMbIC W JIMHEHMHO 3aBHUCHMBEIC CHCTEMBI
BEKTOPOB.

Boigaua 3aganuii_ PI'P _Ne2 mo BekTOp-
HOM ajireope.

1.8

[Tonstue 6asuca. KoopmuHatel BeKTOpAa.
KomnmnaeapHoCcTh, OpTOrOHANBHOCTH U
KOMIIJIAHAPHOCTh BEKTOPOB.

10

1.9

CkansipHO€E NPOU3BEACHUE BEKTOPOB U €TI0
CBONMCTBA. BeKkTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

11
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1.10

CwmelianHOe TPOU3BEJICHUE TPEX BEKTOPOB
M €ro cBoicrtBa. Brluncnenune o0Obema ma-
pamienenumena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBLHOCTH M KOMIUIAaHAPHOCTH
BeKTOpOB. OpTOHOPMHPOBAHHBIA Oa3uc.
Brruucnenue ckamsgpHOTO, BEKTOPHOTO H
CMEIIaHHOTO MPOU3BEICHUIN BEKTOPOB, 3a-
JTAHHBIX KOOPJAMHATAMH B OPTOHOPMHUPO-
BaHHOM Oa3uce.

CamocrosiTesibHas padora Ne 2 B ayau-
TOPHUH N0 BEKTOPHOI ajiredpe

12

1.11

Jlunerinsie mpocTtpancTBa. Pa3zmepHoCTh U
0a3uc IMHEHHOTO POCTPAHCTBA.

Martpuna nepexoga ot 0aszuca kK Oasucy
peoOpa3oBaHue KOOPAWHAT BEKTOpa IMPH
u3MeneHun Oazuca. CoOCTBEHHBIE BEKTO-
pBl U COOCTBEHHBIE 3HAYEHHUS JMHEWHOTO
oreparopa.

13

1.12

Pa3nen 3. KommiexcHble YHucjia 1 MHO-
rouyjeHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCHU KOMIIJICKCHBIX YHCEII.
OHepaHI/II/I HaJ KOMIIJICKCHBIMHU YHCJIaMHU.
Pasnoxxenne MHOrodWIeHa Ha MHOMXHUTEIU
OCHOBHas Teopema anreopsl

14

1.13

Pa3znen 4. AnanuTnyeckasi reoMeTpust
Cucrembl koopauHaT. Paznudnple THITBI
ypaBHEHUH MIOCKOCTH

Boraua 3aganuii PI'P Ne3 mno anaam-
THYECKOI reoMeTpuH

15

1.14

PasnuuHble TUIIBI ypaBHEHMH MNpsAMON Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

17




1.15

B3anMmHOe pacnonoxeHwe HpsMBIX Ha
IUIOCKOCTH M B IPOCTpaHCTBE. Brrumcie-
HUE PACCTOSIHUM MEXAYy ABYMs TOUYKaMH,
TOYKOW W mpsiMoM.. BzaumHoe pacnonosxe-
HUE IUIOCKOCTEN. Bpluncienue paccTosiHui
MEXy TOUYKON U MIIOCKOCTBIO
CamocrosiTeibHass padora Ne 3 B ayau-
TOPUM 110 AHAJHUTHYECKOIl reoMeTpuu

17

1.16

KpuBble BTOpOro mopsiika HuX IreOMeTpH-
YECKME CBOMCTBA. YpaBHEHHUs JJUIMIICA,
runepOoiel, mapadoser OOmee ypaBHEHHE
KpUBOW BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOIO MOPSAJKAa K KAHOHUYECKO-
My Buay. [loBepxHOCTH BTOpOro nopsijaka

18

®opma aTTecTAUN

21

Bcero yacoB mo jucuMIInHe

16

32

60

PI'P

caM

pao.

2. TemaTuyeckuii IJIaH AUCUUILIMHBI «/InHeliHas ajnredpa» Mo HANPABJIEHUIO MOATOTOBKH
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15.03.01 «MamuHoCTpOEHUE»
IIpoduab «BbicokorpdeKTHBHBIE TEXHOJIOTHYECKHE NPOLECCHI H 000PYI10BAHUE)

(0axkanasp)
3aounas ¢popma o0OyueHus
I'ox nadopa 2023/2024
o 8 Buabl yueOHo# padboThbl, BKIIO- } DopmbI
5 - S| vasi caMoCTOsITEIbHYIO paGoTy Buasl camocTosiTe/IbHOH padoThI ATTe
n/n Paznen ; 5 § CTYI€HTOB, H TPYA0EMKOCTH B CryaenroB P
8 5 = gyacax
= | m/C | /a6 | cPC | KCP | K.P. | K.IL | PT'P | Pegepar | K/p | D | 3
IlepBblii cemecTp
0030p Tem, nudyuyaembix B pasjaede 1.
JIuneiiHas aaredpa.
1 Martputibl, 1eHCTBUS HAJl MAaTPULIAMHU. 5 14
Omnpenenurenu, UX CBOWCTBA U BBIYUCIIE- 1
Hue. Pemienus cucrem TMHEHHBIX ypaBHe-
HUM.
0630p 3ama4, Bxoasmmx B PT'P Ne 1.
2 Brinaua 3axanuii nepsoro 3rana PI'P 1 4 14 +
Nel.
O030p Tem, n3yuaembIx B pasaee 2.
DJieMeHTbI BeKTOPHO¥ ajredpbl
JluHelHbIe onepaluy HajJ BEKTOpaMH.
3 | CxansapHoOe, BEKTOPHOE U CMEIIIaHHOE ITPO- 1 2 14
W3BE/ICHUS BEKTOPOB, X CBOMCTBA. Y CIIO-
BUA OPTOTOHAJIBHOCTH, KOJLIMHCAPHOCTH,
KOMIUTAHAPHOCTH BEKTOPOB.
4 0630p 3ama4, Bxoasmmx B PI'P Ne 2. 1 5 14 4
Brigaua 3aganuii PI'P Ne2.
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0030p 3a1a4, n3yuyaeMbIX B pasaee 3.
JleWicTBUSL HaJ KOMILUICKCHBIMU YHCIIAMH.
PaznoxeHne MHOrouwieHa Ha MHOXHTEIH.
OcHoBHas Teopema anredpsl

O030p TeM, m3yuyaembix B pasjaeie 4.
AHAJIMTHYECKAS TeOMeTPUs

PaznuuHble TUIBI ypaBHEHUIN TJIOCKOCTH U
npsmoil. B3auMHOe pacnonoxeHue mnpsi-
MBIX Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bhi-
YUCJICHUE PACCTOSHUM MEXIYy TOYKOW U
IIJIOCKOCTBIO, TOYKOM U npsiMol. KpuBble u
MIOBEPXHOCTH BTOPOr0 MOPsIKA

14

0030p 3a1a4, n3yuyaeMbIX B pa3aeie 3.
Brigaua 3agannii PI'P Ne3

14

dopma arrecTauuu

19-
21

Bcero yacoB nmo gucuuniinge

10

92

PI'P
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Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».
[Tpoduns: «Bricoko3pPeKTUBHBIC TEXHOIOTHIESCKHE MTPOLIECCHI U 000PYIOBaHUEY.
®opmbl 00yUEHHUA: OUHAs, 3a04HAS.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISI ¥ OLlEHMBAHUS Pe3yIbTATOB 00yUeHH s

JI71st KOHTPOJISL YCIIEBAEMOCTH M KA4eCTBA OCBOCHHMS TUCIIMIUIMHBI HACTOSIIIECH MPOTpaMMOi
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana u KpUTEpUHU OLIEHUBAHUS Pe3y/IbLTATOB 00y4eHH s
dopma NPOMeKYTOYHOI aTTeCTANNHU: IK3AMeH

HpOMe)KYTO‘IHaH aTTcCTanuAd o6yqa}01unxc5[ B cbopMe 9K3aMCHA MPOBOAUTCA IIO PE3yJibTa-
TaM BBIIIOJTHCHHA BCCX BHAO0B y‘le6H0ﬁ pa6OTBI, npeaAyCMOTPCHHBIX y‘le6HBIM IIJIaHOM 110 HaHHOﬁ
AUCHUIIIIMHE, IIPU 3TOM YUYHUTBIBAIOTCA PE3YJIbTAThl TCKYHICTO KOHTPOJIA YCIICBAEMOCTH B TCUCHUC
CceMECTpa. OI_IGHKa CTCIICHU JOCTHXKCHUA O6y‘laIOH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/IH Io
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
HOM oneHku. Ilo utoram HpOMC)KyTO‘IHOfI arTeCTaluu 1o JUCHUIIINHEC BBICTABJIACTCA OICHKA «OT-
JIAYHO», «XO0POLIO», «YAOBJIICTBOPUTCIIBHO» UIIN «HCYJOBJICTBOPUTCIIEHO)).

[IIxana oueHuBaHuA Onucanue

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPeIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnn4HO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMU, PUMEHSET UX B CUTYaIUSX MOBBIIIEHHOW CIOXHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHB HE3HAYUTENbHbIE OLINO-
KM, HETOYHOCTH, 3aTPYAHEHMsI IPU NIEPEHOCE 3HAHUN U YMEHUM
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
Xoporo JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
porpaMMoi JuctUIuInHbl. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
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TabynLax, onepupyeT NpUoOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMU. B TO ke Bpems mpu OTBeTe JOIYCKaeT Hecyllle-
CTBEHHBIC TOTPEUIHOCTH, 33/Ja4d pellaeT C HeJoueTaMu, He
BIIUSIOUIMMH Ha OOILIUHN X0/ peIIeHus.

BrimonHeHsl Bce 00s3aTesIbHbIE YCJI0BHS INMOATOTOBKH CTYy-
JAEHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIC
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Y 10BIETBOPUTEIBHO HaBbIKaMu. Ho mokasbiBaeT HernmyOOKue 3HaHUs, TP OTBETE HE
JIOITyCKaeT TpyObIX OIMOOK WM HPOTHBOPEYHH, OJHAKO B
(GOpMyJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXKIY
aQHAJIN30M, apryMEHTAalUel U BbIBOJIAMH, B PEIICHUU 3a]a4 MO-
I'YT COJIepKaThecs rpyoble omuOKU. [ moayyeHus: npaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIOIINE BOIPOCHI.
He BbinonHeHb! 00513aTe/IbHbIE YCJI0BUS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOYHOH aTTecTallMu, NPEAYCMOTPEHHBIE IPO-
rpammor aucuuiuineel, UJIA cTyaeHT 1eMOHCTpUpPYET HENoJ-
HOE COOTBETCTBME 3HAHUM, YMEHMH, HABBIKOB IPUBEICHHBIM B
HeynosnersopurensHo
TabJIUIAxX, AOMYCKAIOTCS 3HAYMTEIbHbIE OLIMOKH, MPOSBISAETCS
OTCYTCTBHE 3HaHWI, YMEHHMI, HaBBIKOB II0 POy IOKa3aTelew,
CTYJEHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
POBAaHMHM 3HAHUAMHU U YMEHUSMHU.
3. OneHo4YHbIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
o/ | CUEHOUHOrO cpe- cpencTsa HOYHOTO CpEJICTBA B
CTBa DdOC
1 KonrtponsHas (ca- CpenctBo npoBepkH yMeHui NnpumeHsaTh | KoHTposnbHBIE 3a1a-
MOCTOSTENbHAs) MOJIydEeHHBIE 3HAHUS NIl pelleHus 3a1a4 | HUsl (mpumep)
paboTta OTIpEeIeNIEHHOr0 THIIA 110 TeME WM pa3jie-
(KP) Y
2 | PacuerHo- CpenctBo mpoBepku ymeHH npuMmeHsATh | Kommiiekr  3aganuii
rpaduyeckas pa- IIOJIyYEHHBIE 3HAHUA 10 3apaHee ompene- | s BBITIOJTHEHUS
6ota JEHHOW METOJUKE JI1 pPELIeHUs 3aJad | pacyeTHO-
PIP WU 3aJlaHdid 10 MOMYJII0 WU AUCIHHU- | rpaduyueckor paboThl
(PTP) IUTMHE B LIEJIOM.
3 Y cTHBIN onpoc CpencTBo KOHTPOJIsl, OpraHU30BAaHHOE KaK Bonpocs! o
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co0ecelOBaHUE, | cienuanbHas Oecefa  IeIaroruyeckoro TeMam/paszzaenam

(YO) paboTHHKAa ¢ OOydYarImMMCS Ha TEMBbI, JHCIHATIIHHBI
CBA3aHHBIC C U3y4aeMOU JUCLUILINHON, U
paccyMTaHHOE Ha BBIACHEHHE O00beMa
3HAHUN O0YYaromerocsi Mo OmnpeaeIeHHO-
MYy pazzely, Teme, npobiemMe 1 T.11.

Cucrema cTaHIapTU3MPOBAHHBIX 3a/laHUH,
Tecr TIO3BOJISIFOIIIAS aBTOMAaTU3UPO-

() BaTh NPOLEAYPY HU3MEPEHUS YPOBHsS 3Ha-
HUW 1 YMEHUH 00y4aromerocs.

BapuanTt Tecra

5 | Ox3ameHanuoHHble | CpencTBO NPOBEPKU 3HAHMM, YMEHMH, | DK3aMEeHalOHHbIE
OuneTHI HaBBIKOB. MOET BKIIOYAaTh KOMIUIEKC | OHMIIETHI.

TEOPETUYECKUX BOMPOCOB, 3a/1a4, MPAKTH-
(9b) YECKUX 3a/1aHUM.

3.1. Tekyumuii KOHTPOJIb

OueHoYHbIE CPEICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPO-
Chl U 3a/aHusl B (hopMe OJAHKOBOT'O TECTHUPOBAHUS AJII KOHTPOJISI OCBOCHHS OO0YYarOIIMMHUCS pa3-
JIEJIOB JUCIIUTUIAHBI, pueM PI'P.

Coaepixanue pacueTHoO-Tpadguyeckoi padoThl.

Pacuerno-rpaduyeckas padora Nel nmo iuHeiiHoi ajareope.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Matpuusl 1 onpenenutenu. PemeHue cucteM JUMHEMHBIX anredpandeckux ypaBHEHHI MeTolaMu
["aycca, Kpamepa 1 06paTHOIl MaTpuUIbL.

PacuerHo-rpajduueckas padora Ne2 no BeKTOpPHOI ajiredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reoMeTpPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHN NPSAMON U INIOCKOCTU. B3aMHOE pacmonoxkeHue NpsAMbIX Ha MJI0CKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KoMmmiiekT 3aaanui

JJIsl BBINIOJTHEHUs pacdyeTHO-rpadudeckux pador (PI'P)
no aucturuiiae «JIuneiinast anredpa»

PI'P Nel, yacts 1

-11 0 2 0 2
3ananue Nel. Jlanst matpuel A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimonauts neiicreust: A? +8B' .
3ananue Ne2. ITpoaoIkuTh JaHHOE MaTpuuHoe paBenctBo (2A+3B)* —4A* —6AB =...

U TIPOBEPUTH €ro Ui MaTpull A 1 B U3 nepBoro 3aJaHusl.
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3amanue No3. BUuciuTh onpenenuTeb AByMs CIIOcO0aMu: pa3IosKeHUEM I10 TIEPBOI CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis qaHHON MaTpPUIIBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

1
1
-1

N~ O
W onN

3amanue Ne5. Pernth matpuunoe ypasaenne AXB=C (maiitu X). Crenats NpoBepKy.

SEHESHN RSN

3apanuie Ne6. HailTu panr MaTpHIbL.

1 -1 23 7
0 5 4 3

2 3 89 15|
3 -8 26 20

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4ecKux ypaBHeHuH
3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTh mpoBepKy.

X, +4X, — X3 =—2
2X +2X, +3%, =7
3X, +6x, —2x; =1

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3amanue Ne3. Pemuth cucremy u3z Nel meronom ["aycca.

3ananue Ne4. Permmte HEOAHOPOAHYIO cucTeMy MeTosioM ["aycca. Halitu ob1iee penieHue U 4act-
HOE PEUICHHUE.

X, + X, + 2%, +3X, =5
3%, +2X, —4X, — 2%, =1
oX, +4x, + 4x,=11

3amanue NoS5. Pemuth ogHOpOIHYIO cucteMy MetoaoM ["aycca. Halitu obmiee pemenue u @CP.

2%, +6X, —9%;-9x, =0
4%, —5%;+ X%, =0

3% +3X, =X, —4x,=0"
X, —3X, + 2%, + 5%, =0
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PI'P Nel, vacts 2
3ananue Nel. TToka3aTk, 4To BEKTOpPsI M, N, ﬁ 00pa3yroT 06a3uc B IPOCTPAHCTBE U PA3IOKHUTh

BekTOop a 1o dToMy Gasucy: M= (1, -1,2),n=(2,0,3), p=(-2,-11),a=(5 —4,13).

3azanue No2. Jlanbl BeKTopsl M M N . BBIACHATH — KOJUIMHEAPHBI JIM BEKTOPEI & 1 D .

M =(28,—8,8),N=(-2L6,—6), a=2mM+MN,b =2n-

3

,ecnn |M|=64/2,[0]=2, (mA,ﬁ) =135°, a=6n-m.

3amanne Ne3. Haiitu |§

3aganue Ned. Jlan A ABC . Haiitu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

Bamanne Ne5. Tlpu kakux 'x' BEKTOpHl @ W D mepreHauKyIspHb?

a=(x;1;-4),b =(x-3;12; x).

Bamanne Ne6. Haiitu 1uiomiaip nmapauiesiorpaMma, IocTpOSHHOTo Ha BekTopax a u b .

_ N V4
a=2m-5n,b=m+n,|m =12 |n|=3, (M, ﬁ)=€.

3ananue No7. Haiitu rromanps tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl Bektopsl a, D, C . BHIACHUTE — KOMILIAHAPHEI 1M BEKTOPHI. ECiii BEKTOPBI HE

KOMIUJIaHApHBI, TO HaWTH 00BbEM apajiiejcenuiiea, moCTpOCHHOTO Ha BEKTOPax g, b y Cu orpe-

JIEJIUTh — KaKyl0 TPOMKY OHU 00pa3yloT.
a(;-1;5),b(2;4;-2),c(3;0;1).

3amanrie Ne9.  Jlnsg nuHeiHoro omepatopa A 3amaHbl 00pas3bl 0a3MCHBIX DJIEMEHTOB
Age,, Ag,, Ag,. 3amucars MatpuIly onepatopa A B Gasuce €,,€,, €, 1 HaliTn 06pa3

JJIeMeHTa X .
Ae, =7e +3¢e,—-28e,, Ae,=¢, —€,+4¢,, Ae,=2¢ +2¢,+3¢,,
X =28, —4¢, +¢,.
3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oazuce mMaTpuueit A= 7 9]

PI'P Ne 1, yactp 3

Bamanue Nel. Tlpsmast |, mpoxoaur wepes Touky A mapamiensHo Bektopy (. [Ipsmas |, mpo-

XOIHT Yepe3 Touky B meprenaukysspro Bektopy N . Haiiti TOUKy mepeceyeHst MpsIMbIX U YTOJ

mexay aumy, ecmn A(3;5), 7(1;3), B(0;5), n(-3;4).
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3ananue Ne2. [lana npsimast |, . Ipsimast |, mpoxomut yepes touku A u B . Haiitu paccrosinue ot
TouKH nepecedenus npsmeix |, u |, mo npsimoi | .

. x=-8t-3 _ . o )
|1.{y:3t+4, A(4;0),B(7;3), 1,:9x—12y+2=0.

3ananue Ne3. Haiitu paccrostiue ot toukn M 1o miockocrtu @, mpoxogstiueit uepes Touxy A

nepnenuKyispro Bekropy N, ecm M (0; 1;7), A(2;-1;4), n(6; 22; -3).

3ajianre Ned4. Haiftu yros Mex 1y INIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOJISIIEH Yepe3 TOUKU

A BuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4,-3;-1).
3ananue Ne5. 3anucaTh KAHOHMUYECKUE YPAaBHEHMsI IPSIMOH, 3aJaHHON OOLUMH YpaBHEHUSMHU.

X+2y—-9z2-10=0;
3X+4y+82-24=0.

3ananue Ne6. Haiitu TouKy nepecedenus mpAaMoi | W mIockocTd @ W yros Mexay HUMM.

I:XLZ:X:Z—_l; a:x+2y-3z-12=0.
3 4 -2

Bananue Ne7. Ilpsmas |, npoxoaur uepes touku 4 u B. Ipsmas |, mpoxogut uepes touxy M
MePIICHINKYISIPHO IIockocTH ¢ . Haiiti yron mesxxay npsimbivu |, u |, v BeIsicHHTS — nexar

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

A(9;-31),B(4;4,-5),M (-111;,-11), a:2x+3y—-z-1=0.

(x+3° y°
49 25
Tpuchkl. [locTpouts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 ykazaTb (OKYCHI, SKCLIEHTPUCUTET, TUPEK-

Sagarme Ne9. TpuBectn ypaBHerue kpusoii 9% —25y° —18x + 200y —616=0 Kk KaHOHHYECKO-

My BHJly U IOCTPOUTH KPUBYIO.
KonTpoJbHblie 3aganus (MIpuMepbl)
Bapuanr.

1. HaiiTi 3HaueHuss MaTpUYHOro MHOTrOWwlIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2

-2 0 8 1 -5

2. HaiiTu panr MaTpHuIlbl IpUBEAECHUEM K CTYIIEHUYATOMY BU
P PHLbL PHBESL y YRl g 2§ 3 13
11 -3 13 5 17
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1 2 1
3. BerauciauTe onpeaennuTens NPUBEACHHEM K CTYIIEHIATOMY BHILY 3 -5 3
2 7 -

4. Haiitu matpuity, oOpaTHyo AaHHOU (a). Pemnth matpuuHoe ypaBHeHHE (0)

b2 1 1 -2 2 3 5
(@) 2_75 _31 (6)[—3 4)D(=(3 1 o}

5. Pemmnth cucteMy ypaBHEeHWH. YKa3aTh 00Iee U OTHO YAaCTHOE pelIeHue (a).

Pemmuts crctemMy ¢ momoIisio 00paTHOM MaTpuIlel 1 1o hopmynam Kpamepa (0)

4%, +9x, —5%, —8x, =5 X, +2X, +%X; =5
(a) 13X, +7X, —2X, —4x, =4 (6) 13X, —5X, +3%X, =—7
2% +5X, + X, +3%X, =3 2% +1X,—X; =13
Bapuant
1. Pacniucats pasnoxeHue BekTopa X 10 BEKTOpaM B, a,F
x=1{5-12,1}, p={1,-3,0}, q=1{1-11}, r={0,-12}

2. KonnuHeapHs! 11 BEKTOpsl P U (7

a={2,0,1}, b={-231}, p=2a+2b, q=3a-2b

3. Jana nupamuza ¢ BepuHamu B toukax AAAA,.
A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yrox mexy peopamu A A, AA,
0) 00beM THpPaMUIBI

B) JUIMHY BBICOTHI OITyILIEHHON Ha rpaHb A A A,

I') HaliTH JUIMHY MEIUaHBI, IPOBEJICHHYIO U3 Bepumubl A K pebpy A, A,

4. BoIUMCIINTH IUIOMIA/(b TIAPAILIEIOrPaMMa, OCTPOESHHOTO Ha BekTopax & u b« — yron mexny Bekropa-

—

MI/IpI/Ia

BapuanTt
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1. Haitru pacctostmme ot Touku M 1o mwockoen (M;M,M,):
M,(-9;10;2), M,(0;7;,-4), M, (4;8,-1), M,(-2,1;3)

X+y+z2-2=0
X—y—-32+6=0

2. BeimucaTth KaHOHHYECKOE YpaBHCHUC HpHMOP’I: {

X-2 y-3 z+1
1 —4

3. HaiiT Touky nepecedeHus mpsMoi 1 TIOCKOCTH:

uX+y+2z-9=0.

Yy

x—1
4. Haiiti Touky P, cummerpuanyto Touke P otHOCHTENBHO HIpsiMoii | : P(O;—l; 3) u T ==

z
-1 1
5. Hammcatb ypaBHEHHE IULIOCKOCTH ¢ TPOXOJIIeil uepe3 Touky M, u mepneHIuKyiIspHO — HpsMOl
(M,M,): My(3;,2,0), M, (415), M, (2-14).
6. HaiiTu KOCHHYC yIj1a MEXIy INIOCKOCTAMU O U O, .
o, :3Xx—y+3=0, a, : x-2y+52-10=0

BapuanT 3a1aHuii MPOMeKyTOYHOTO TeCcTa

1.1. HaiiTu panr MaTpuisl IpUBEACHUEM K CTYIIEHYaTOMY BULY

1 -2 -2 3 5
1.2. Permmith MaTpudHOE YpPaBHCHHE ( s 4 J[[x :( s 1 o J

X +2X,+X =5
1.3. Pemuts cuctemy no gopmynam Kpamepa 3%, —5X%, +3x%, =7

2% +7X, — X, =13
2.1. HammucaTh pasnoskeHue BEKTopa X 1O BEKTOpaM p,q,r X = {5, —12,1} , E = {1, -3, 0} ,
q=1{1-11}, r={0,-12}
2.2. BEIYHCINTH TUIOMA/b IaPaJIIeTOrPaMMa, TTIOCTPOCHHOTO Ha BEKTOPAX & M D & — yron Mexy
BEKTOpaMHI P H (

Py " oy i [ T

a=2p+q, b=p-3q, Ip|=2, |o|=2, a==

2.3. Jlana nupamuaa c BepmuHamu B Toukax AAAA,. A(6,13), A (6,-2,-3), A(2,2,0),
A(-510)

Haiitn [uimHy MeanaHsl, IPOBEICHHYIO U3 BEpIIUHBI A K pedpy A, A,

Xx-2 y-3 z+1

3.1. Haiitn TOUKy nepece4eHus NpsmMoi 1 MIOCKOCTH: 1 2

U X+y+22-9=0.
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3.2. Haiitm Touky P, cumMmerpuuHyro TOouke P oOTHOCHTENnbHO mpsAMOH | : P(O;—1;3) "

x-1_y_z
1 -1 1

3.3. Hammcatp ypaBHEHHE IUIOCKOCTH « IPOXOIALIEH uepe3 TOuKy M, U mnepneHauKyiIspHO

npsamoit (M;M,): M, (3;2;0), M,(4L5), M,(2-14).

4.1. Jlana KxpuBasi BTOPOTro NopsiiKa X* +4y? —12x+16y +16 = 0. Iloy4nTh KaHOHUYECKOE YpaBHEHHE

KPUBOM U ITIOCTPOUTS .€€

’ ’ ’
4.2. CoctaBUTh MaTpHUILy epexoja oT Oasuca e, e,,e, kK 6a3ucy e, ,e, ,e, , €CIu
€ =26 +6,+6,, 8 =6 —€,+6€,; & =€ +26, +6€,

Kpurepum ouenku:

- OIIEHKA «3a4YTEHO» BBICTABJISIETCS CTYJIEHTY, €CIIM OH PETyJIAPHO B TEUECHUE CEMECTpa MpeCTaB-
JISUT pelleHusl 33124, BHIIIOTHUI MOJHOCTBIO BCE 33aHUSI M UX 3aIIUTUII, OTBETUB Ha BOIIPOCHI IIpe-
110/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS CTYJEHTY, €CIM OH HEPETYISIPHO B TEUCHHE ceMecTpa Mmpej-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUs HE MOJHOCTHIO WM BOOOIE HE MPEICTABIIAT paboTh
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEroaaBaTes.

Jlyis mpoBeeHUsS TEKYIIEro KOHTPOJS 3HAHUN CTYIEHTOB B JUCTAHIIMOHHOM ¢opMaTre B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHIAWH-Kypcax UMEIOTCS MPOMEXKYTOYHbIE (IPOOHbIE)
TECTHI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomerxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU dopme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuUH.

buner BKIr0O4YaeT TEOPETUUECKUNA BOIIPOC M 3aJ1a4H.

KomMruiekTsl sK3aMeHalMOHHBIX OMJIETOB XpaHsTcs Ha Kadenpe «MaremaTukay.
Tunosbsie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KoMmiuiekT Bonnpocos
0 TUCHUIUINHE «J/IuHeliHas aaredopa»

Matpu1ibl, TUIIBI MATPHIL.

Onepanuuu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOK€EHNE TPSIMOYTOJIbHBIX MaTPULL.

Marpuusnasi popma 3arucu CUCTEMbI TMHEWHBIX alreOpandeckux ypaBHEHH.
Onpenennurenu U X CBOWCTBA.

[TonsiTue onpeaenurens. MUHOPHI U anredOpanyeckre JOMOTHEHHUS.

CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHUM, OCHOBHBIE MMOHATHS U OMPEeNICHUS.
[TpaBuiio Kpamepa pemienust cucteM JIMHEWHBIX ypaBHEHUI.

OOpatHas MaTpulia U €€ BbIYHCIICHHE. Y CIIOBUE CYIIECTBOBAHUS 0OpAaTHOW MaTpPHUIIbI.
10. Pemenue cucteM JTMHEHHBIX aareOpanuyecKux ypaBHEHUN METO10M 0OpaTHOI MaTpPHUIIBL.
11. Meton "aycca penieHus CUCTeM JIMHEHHBIX YpaBHEHHH.

12. Pemienue npou3BOIBbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeToi0M ["aycca.

13. Panr matpuipsl. Teopema Kponekepa — Kamemmu.

©CoNoR~WNE
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14. OnHOpOoAHBIE CUCTEMBI JUHEHHBIX ypaBHeHUI. Kputepuii cymecTBOBaHUS HETPUBHAIBHBIX pe-
LIECHU.

15. TlonsiTe BEKTOpa M IMHEWHBIE OTIEpallUK HaJl BEKTOPaMH, CBOMCTBA OTICPAIIHii.

16. JIuneitnasi KOMOWHAITNS BEKTOPOB.

17. JIuneiiHas HE3aBUCUMOCTh M JIMHEHHAs 3aBUCUMOCTh I'€OMETPUUYECKHX BEKTOpOB. Kpurepuit
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHblii 0a3uc. Pa3noskeHne BeKTopa 1mo BeKTopam Oasmuca.

20. YnopsiioueHHast TpoiKa BEKTOPOB.

21. CkansipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3muce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoza ot 6a3uca kK 60aszucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cuctemsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAMHATHI Ha MJIOCKOCTU U B MPOCTpPaH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

Paznuunble TUIIBI YpaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U MJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMHU.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiaika HMx reOMETPUYECKHE CBOMCTBA M ypaBHEHMs. lIpuBeneHue KpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHHS 3JUIHIICA, TUTIEPOOIIBI, TAPAOOIIBL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. KanoHnveckue ypaBHEHUs Cephbl, SJUTATICONUA, KOHYCOB, TUIIEPOOIONIOB, ITapaboIOnI0B.

Noakown

TunoBbie BapuaHTHI OUJIETOB
no aucturuinae «JIluneiinast anredpa»

MHUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS POCCUMCKON ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Martematukay
HucuuruimHa  «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.
12 -1 2
2. PemmTs MaTpuyHOEe ypaBHeHHE XB=A, ecin A:( ) J, B :( 0 J.

X +2%, =-1

3. PemuTs cucteMmy MeT010M 00paTHOM MaTpPUIIBI .
2% —3X, =12
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4. Jla"bl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), C =(-8,10,-10). [IpoBepuTh — KOMILIAHAPHBI JIK OHH.
Ecnu HeT, HaliTH 00beM IapaleseluIIea, IOCTPOEHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron Mexay Bektopamu a=(1-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenanun Kadeapsl MareMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbea / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXJIEHWE BBICHIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJIUTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

@akynpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Maremaruxa»
HuctunmHa  «JIuHeiHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopaunatel BekTopa.

12 -1
2. BprancnuTh onpeaenuTens MaTpunbl C = AT ,ecom A=|3 1 O0].
011
4%, —2Xy +3%3 =12,
3. Pemure cucteMy ypaBHEHH MeTOAOM l'aycca < x +5%, —3%; =1,
2% +3Xy —2X%3 = 3.
4. Tlokazatb, 94TO BEKTOpbl m =(L,-1,2), n=(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsiMoil  —2x+3y—5=0. HamucaTb: ypaBHEHHE NPSIMOI1 ¢ yIIIOBBIM
K03 PULIMEHTOM; YpaBHEHHUE NMPSMON B OTpe3Kax; HOPMalbHOE ypaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceganuu kadeapsl MatemMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

Z[J'ISI MMPOBEACHUA IMMPOMECIKYTOUHOI'O KOHTPOJIA 3HaHUM CTYACHTOB B JUCTAHIHOHHOM (I)Op—
MarTtc B p83pa6OTaHHI>IX Ka(beﬂpoﬁ «Marematuka OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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