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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMILIMHE

K 0CHOBHBIM yensim OCBOCHUS NUCUUILINHBI «JIMHelHas anredpay clieAyeT OTHECTH:

- BOCIIUTaHHUE Yy CTYICHTOB O0OLIE MaTeMaTH4YECKON KYJIbTYpBI;

- IpuoOpeTeHue CTyAIeHTaMH IIMPOKOI0 Kpyra MaTeMaTU4eCKUX 3HAaHUM, YMEHUI 1 HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYIEHTOB K HMHIYKTHUBHOMY M JE€IyKTMBHOMY MBIIUICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINY;

- YMEHHE CTYJEHTaMH pa3BUBAaTh HABbIKK CAMOCTOSITEIbHOIO U3y4eHUs y4eOHOH 1 Hayu-
HOM JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- IOJTOTOBKY CTYJICHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIN()UKALMOHHON XapaKTe-
PUCTHKOI OakaiaBpa 1o HarpaBJICHHUIO, B TOM YHciie (POPMHPOBAHUE YMEHUH UCTIOIB30BATH OCBO-
€HHbIE MaTEMATUYECKHE METO/IbI B TPO(ECCUOHAIBHON JESITeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
POBOIl TypOYJIIEHTHOCTH U BBICOKHUX TEXHOJOTHUECKUX PUCKOB COBPEMEHHOW IU(PPOBON HIKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOECHUS AUCUUILIUHBI «JIMHelHast anredpay clieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PeICHHsI TPUKIIAAHBIX 3a/1ay;

- (hopmupoBaHHEe y CTyaeHTa TpeOyemMoro Habopa KOMIIETEHIUM, COOTBETCTBYIOLIUX €r0
HaIlpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenne mo aucnuiuinHe «JIuHeiHas anreOpay» HampaBieHO Ha (OPMUPOBAHHE y OOydaro-
mMXxcst cleayronmx kommeteHiuid B coorBercTBuu ¢ ®I'OC 15.03.01 «MammHOoCTpOeHUEY,
YTBEPXKAEHHBIM NprKkazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HamMeHOBaHHe KOMIIETeHIIHI NHpukaTopsl 10CTHAKEHHSA KOMIIe-
TeHUHMH
OIIK-1. CnocoGen npumensth ecrectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBeHHOHAYY-
HayYHbIE U OOLIEMHKEHEPHBIE 3HAHUS, Me- HbI€ ¥ OOLIEMH)KEHEPHBIE 3HAHUS, METObI
TOABI MATEMATHYCCKOr'0 aHajIn3a U MOACJIH- MAaTeMaTUYECKOTO aHAJIN3a U MOJAEIUPOBAHHUS
poBaHUs B NPOPECCHOHATBHON AESITETbHO- [pH pelleHnH PO(ecCHOHATBHBIX 3a1ad

CTH;
NOIIK-1.2. JIleMOHCTpUPYET HABBIKH UCTIOIb-
30BaHUs 3HAHUN (PU3UKU U MAaTEMaTHKH JIJIs
peleHus 3a/1a4 TEOPETUYECKOTO

2. MecTO IMCHMILIAHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuniauHa OTHOCUTCS K 00s3aTenbHOM yacTu O50ka bl: Monynps «Matematnueckue u ecre-
CTBEHHO-HAYUYHbIE TUCIUIUIMHBDY.
E€ nzydyenue oGecrieunBaeT n3yueHue AUCITUTUIINH:
B obs3amenvHou uacmu:
- MaTeEMaTUYEeCKHI aHaIn3;
- husuka;
- nudepeHIuanbHbIe YpaBHEHUS;
- TEOpETHYECKasi MEXaHUKa,
- BJIEKTPOTEXHUKA U AJIEKTPOHHKA,
- COIPOTHUBJICHUE MAaTEPUAJIOB,;



- TEOpHsI MAIlIMH U MEXaHU3MOB,

- OCHOBBI TPOTPAMMHPOBAHHS U AJITOPUTMHU3AINN B MAIIHHOCTPOCHHUH,

- BKOHOMUKA M yIPaBJIEHUE MAIIMHOCTPOUTEILHBIM IIPOU3BOJICTBOM;

- (hu3MUECKUe OCHOBBI KOHIIEHTPHPOBAHHBIX IIOTOKOB YHEPTHH;

- OCHOBBI MAaT€MaTHYECKOTO MOJICIIUPOBAHUS TEXHOJIOTUYECKHX TPOLIECCOB.
B yacmu, hopmupyemoui yuacmuuxamu oopazo6amenbHbiX OMHOUEHUL

- TEOPETUYECKHE OCHOBBI (PU3NKO-XUMHUECKOW 00pabOTKH;

- aBTOMAaTHU3aIMs ¥ pOOOTH3aLUS ITPOIIECCOB POU3BOICTBA U3ICITHI.

3. CTpyKTypa M cojepKaHue TUCHUILTHHBI

OO01mast TpyA0€MKOCTh JUCIUTLIMHBI COCTABISCT 3 3a4eTHbIe enuHuUIbl -108 vacos.

3.1. Buasl yueOHOii padoTHI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHust

n/n Bup yuyeoHoii padoTbl Koauecrso Cemectp 1
4acoB
AyIMTOpHBIC 3aHATHS 48 48
B Tom uucne:
Jlekuun 16 16
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 32 32
2.
JIaGopaTopHbIe 3aHATUS - -
3.
CamocrosiTesibHasi padoTa 60 60
IIpome:kyTouHasi aTTECTALMSA
JK3aMEH D D
Hroro 108 108
3.1.2. 3aounas ¢opma o0yueHus
Bup yueOHoit padoTnbl Koantecrso Cemectp 1
Y P 4acoB P
AYIUTOPHBIE 3aHATUS 16 16
B Tom uucrne:
Jlexnun 6 6
1
CeMuHapcKue/mpakTHIEeCKUE 3aHSTUS 10 10
2
JlaGopaTopHbIe 3aHATHS - -




CamocrosiTesibHas padoTa 92 92

IIpome:kyTOoUHAs aTTeCTANMS

SK3aMeH ) ]

HUroro 108 108

3.2. TemMaTuyecKHii MJIaH U3y4YeHH s JUCITUNINHBI

Pazmemnién B npuitoxkenuu 1 k pabodeii mporpamme.

3.3. Coaep:xaHue pa3ieoB IMCHUTITHHBI

BBenenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILINHBL.
CrtpykTypa Kypca, ero MECTO U poJjib B IOATOTOBKE OakajiaBpa, CBA3b C IPYTrUMH JIUCLHUIUIMHAMU.

Pazgen 1. DiieMeHTHI JJMHEHHOH aJredpbl

Tema 1. MaTpuubl 1 onpeaeanuTeH.

[Tonsitue matpunel. Buasl Mmatpun. [eiictBus Hag matpunamu. Onepanny HaJy MaTpULlaMu
U ux cBoiictBa. Omnpenenureny, ux cBoiicTBa U BbluKciaeHus. [loHsATHS MUHOpa U anredpaunye-
CKOro JonoyiHeHus. PasnokeHue onpenenuTens o JIeMeHTaM CTPOKU WU cTonOua. Beraucie-
HUE ONPEAEIUTENIEH PAa3INYHOIO NOPSAIKA.

OOparHast MaTpulla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble peoOpa3oBaHus Mart-
pun. ITpuBeneHne MaTpuIlbl K JUaroHaIbHOMY WM TpanelueBUIHOMY BUy. MaTpuuHas Gpopma
3aMMCU CUCTEMBbI IMHEHHBIX anreOpandyeckux ypaBHeHHUH. PaHr MaTpuiibl.

Tema 2. Pemienne cucreM JTHHEHHBIX aJredpanyecKux ypaBHEHHIA.

CucteMsbl IMHEHHBIX anredpanyecKux ypaBHEHUI, OCHOBHBIE MOHATHUSA. Perenne cucrem
JUHENHHBIX ypaBHeHUI MeToioM Kpamepa, MeToioM oOpaTHOM MaTpuliel, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemenne npon3BoibHBIX CUCTEM JIMHEWHBIX YPABHEHUN METOAOM
["aycca. Pemienne o1HOpOAHBIX CUCTEM JIMHENHBIX ypaBHEHUI. KpuTepnii cylecTBOBaHUSA HETPU-
BHAJIBHBIX PEHICHUN.

Paspen 2. DiieMeHTBbI BEKTOPHOM aJredpsnl

Tema 1. JIuneitHbie onepanuu HaJl BEKTOpaMH, UX CBOMCTBA. JInHeliHbIe KOMOWHAIINH BEK-
TOpOB. JIMHENHAs 3aBUCUMOCTh M HE3aBHCHUMOCTh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JIO’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CkassipHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHSI BEKTOPOB, UX CBOWCTBA. Y CJIOBHUS
OpPTOTOHAILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUKCIIeHHE CKAISIPHOTO, BEK-
TOPHOT'O ¥ CMEIIAHHOTO MPOU3BEICHHUI BEKTOPOB, 3a/IaHHBIX KOOPJAMHATAMH B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE Oa31ca MPOCTPAHCTBA TEOMETPHUECKIX BEK-
TopoB. [IpeobpazoBanme MaTpHUIIbI TMHEHHOTO OTIepaTopa Mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHBIC 3HaYECHHUSI U COOCTBEHHbBIE BEKTOPHI MAaTPHUIIBL.



Pasznea 3. KoMmiekcHbIe YHCJIA 1 MHOTOUYJICHBI

[TonsTHE KOMIUIIEKCHOTO yncaa. POpMbl 3aNUCH KOMIUIEKCHBIX Yucen. JIedcTBUS Hal KOMIUIEKC-
HbIiMU uuciaamu. Gopmyia Myaspa. M3BnedeHne KOpHSA N-0H IOJOKUTEIBLHON CTEIIEHH U3 KOM-
IUIEKCHOTO yKcia. Pa3noxeHne MHOrowieHa Ha MHOkUTeH. OCHOBHAsi TeopemMa aiareopsl.

Paznen 4. AHajqnTH4YecKasi reoMeTpPUs

CucreMbl KoopAMHAT. JlekapTOBbI IPSIMOYTOJbHbBIE KOOPAUHATHI HA INIOCKOCTH U B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAMHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH IIJIOCKOCTU U YpaBHEHHH NpsAMOH (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Breruucnenue paccTosHUN MEXY IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenne pacCTOSHUSA MEXAY CKPEIMBAIOIUMUCS IPSAMBIMHU.

Bpluucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSiIKA

KpuBble BTOpOTo NOpsiaKa, UX reOMETPUYECKUE CBOMCTBA U ypaBHeHus. [I[puBenenre KxpuBou BTO-
pOro nopsika K KA HOHH4ECKOMY BUJLY.

YpaBHEHME TOBEPXHOCTU BTOPOro nopsaka. Kanonnueckue ypaBHEHUs cepbl, JUIUIICOUAA, KO-
Hyca, Turepoonona, napadoiounaa.

3.4. TemaTuka NpaKTUYeCKHX 3aHATHI MO JUCIHILINHE
«JInneiinas aaredpa»

3.4.1. Ounas popma o0yueHust

Ne zagsaTus Tema 3auaTus

1 Pa3nes 1. DineMeH Tl JIMHeHHOI aaredpbl. MaTpuliibl, 1eHCTBUS
HaJl MaTpUIIAMHU.

2 Ornpenenurenu, UX CBOMCTBA M BBIYUCICHUE. MaTpuyuHas 3amuch
CHCTEMBI JINTHEWHBIX YPABHEHMUII.

3 OOparHasi MaTpUIla ¥ €€ BEIYHCIICHHE.
CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHU, OCHOBHBIE TO-

4 HATHSL U OIIpesieNieHns. Permenne cucTteM JIMHENHBIX YPaBHEHUI
meTtosoM Kpamepa, MeTo1oM 00paTHOI MaTpHIlhI

5 Pemenue cucrem JIMHEHHBIX ypaBHEHU MeTo10M ['aycca. Panr
Matpullel. Teopema Kponekepa — Kanemnu.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPaBHEHUI.

OJIHOPOAHBIE CUCTEMBI TUHEUHBIX YPABHEHHIA.

Pa3nes 2. DiieMeHTBI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
HbIE OIlepallMyd HaJ BEKTOpaMH, UX CBOWCTBa. JIMHENHOE mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOpOB. IIoHATHE NMHENHON KOM-
OuHauuy BeKTOpoB. JIMHENHO HEe3aBUCHMbIE U JIMHEHHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTue 6a3uca MpocTpaHCcTBa reoMeTpUYECKUX BeKTOpoB. Koop-
8 TUHATHl BekTopa. OpToHOpMHUpOBaHHBIH 0a3uc. KonnmuHeapHocTs,
OPTOTOHAJILHOCTBh ¥ KOMIIJIAHAPHOCTH BEKTOPOB.

CkansgpHO€E IPOU3BEIEHNE BEKTOPOB U €TI0 CBOWCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE Npou3BecHNE ABYX BEKTO-
POB, €TI0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB




10

CMenmaHHOe MPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucIeHne 00beMa napaiesienuneia ¥ MipaMubl. Y CJI0BUE KOM-
IJIAHAPHOCTH BEKTOPOB. BhIuncieHune cKaasipHOro, BEKTOPHOIO U
CMEIUIAaHHOTO MPOU3BEJCHUN BEKTOPOB, 3aJaHHBIX KOOpJIUHATAMU
B OPTOHOPMHUPOBAHHOM Oa3uce.

11

Jlunelinpie mpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO TPO-
CTPaHCTBA.

Marpuna nepexona ot 6a3uca k 6asucy. IIpeobpaszoBanue Koop-
JUHAT BEKTOpa IpU M3MEeHeHuu Oazuca. JIuHeiHble oneparopsl,
JeHCTBUS C TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHILIbI

12

Paznen 3. KoMmiekcHble YHCJIa H MHOro4JeHbl MHOXKECTBO
KOMIIJICKCHBIX YHCEII. (-DOpMBI 3allMCU KOMIIJICKCHBIX YHCCII. Heﬁ-
CTBHS HaJl KOMIIJICKCHBIMH YncIaMu. Pa3iaokeHrne MHOTOYICHA Ha
MHOXHUTCIU, OCHOBHAA TCOPEMaA anre6pLI

13

Pa3nes 4. AHanuTnyeckasi reoMeTpust
CucreMsl KoopauHaT. Pa3nuuHble TUIIBI ypaBHEHUH TUNIOCKOCTH

14

Pas3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTHU U B IPOCTPAH-
CTBE

15

B3anmHoe pacnonokeHue npsaMbIX Ha IJIIOCKOCTH U B MPOCTPaH-
cTBe. Bhluncienue paccTosHuil MeX 1y IByMsl TOUKaMH, TOUYKOU U
npsAMON. BbeluucineHne paccTOSHUS MEXKIY CKPEUIUMBarOIIUMUCS
npsiMbIMU. B3auMHoe pacnosiokeHue Iiockocteil. Breruncnenue
pacCTOSAHUN ME¥XK]ly TOYKOHN U TJIOCKOCTHIO

16

KpuBbie BToporo nopsijika ux reoMeTpuiecKre cBoicTBa. Y paBHe-
HUSA DJUIHIICA, TUIepOoibl, mapadonsl OO0mee ypaBHEHHE KPUBOU
BTOpOTro nopsiaka. [IpuBenenne kpuBoil BTOpoOro mopsika K KaHo-
HUYEeCKOMY BUTY. [IOBEpXHOCTH BTOPOTO MTOPSIIKA

3.4.2. 3aounas ¢opma o0yueHus

Ne zausitusa

Tema 3angaTus

1

Pasnen 1. DieMeHTHI JIMHETHOM aJaredOpbl. MaTpulbl, 1eHCTBUS
Haj MaTpuriamu. OnpeeTuTeN , UX CBONCTBA U BHIYHCIICHUE.

Pemenne cuctem MMHEHHBIX alreOpanveckux ypaBHEHUN METO-
nom Kpamepa, MmeToom 00paTHOM MaTpuIlbl, METOI0M [ aycca.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajaredpsbl. JIuneiiHble onepa-
UM HaJl BEKTOPAMH, X CBOMCTBA. BbIUMCIEHNE CKaISPHOTO,
BEKTOPHOT'O U CMEIIAHHOTO MPOU3BeAeHUH BeKTOPOB. . Co0-
CTBEHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUSI MATPHIIbI

Pa3nen 3. KoMmiuiekcHble UM CJIa H MHOTOWIEHBI. JIeHCTBHS HaT
KOMIIJICKCHBIMHU YUCJIIaMH. Pa3n0>1<eH1/Ie MHOT'OYJICHA HAa MHOXHU-
Telu

Pa3znen 4. Ananurnyeckasi reoMeTpusi PaziuuHbie TUTIBI ypaB-
HEHUI IJIOCKOCTH W MPSIMOM Ha TUIOCKOCTH M B MPOCTPAHCTBE.
[Ipocreiimve 3a7auvl aHATUTUYECKONM TE€OMETpUM (BBIUMCIECHUE
PACCTOSIHUH U YTJIOB)




1.

4. Y4yeOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE o0ecrieyeHne

4.1. HopmartuBHble 1okyMeHTbI 1 OCThI
®I'OC 15.03.01. MammuocTpoenue. 2021.

Axanemuyecknii ydeOHBIA MiaH 1mo HampasieHuto noarotoBku: 15.03.01 MammnHocTpoeHue.
[Tpoduns: BeicokoahdekTuBHBIE TEXHOIOTHYECKHUE TTPOIIeCChl 1 00opynoBanue. @opma oOyde-
Hus — ouHast. 2024.

2.

AxkageMuvecKkuid yaeOHBIH TUTaH 10 HampaBieHuto nmoArotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduis: Beicoko3dhhekTrBHBIE TEXHOIOTHUECKUE MPOLECCH 1 000pynoBanue». Gopma
00ydeHus — 3aounas. 2024.

Marpuna pacrpezieiieHuss KOMIETEHIIMM 10 HampaBieHuto moaroroBku 15.03.01 Mamuno-
ctpoenue. [Ipodunb: BeicokoapdekTuBHbIE TEXHOIOTUYECKUE MPOLECCHl U 000PYIOBaHUE.
®dopmbl 00ydeHHs: ouHast, 3a049Has. 2024.

Vka3 IIpesunenta Poccuiickoit ®@enepanuun ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HoJIoru4eckoro passutus Poccuniickoit denepanum».

[Tpuxa3z MunucrepcTBa o6pazoBanus 1 Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaennu llopsiika mpruMeHEHHUs] OpraHU3aMsIMH, OCYIIECTBISIOINMHI 00pa3oBa-
TEIbHYIO JIeATEIbHOCTD, IEKTPOHHOTO O0yUYEeHHsI, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaan3aluu 00pa30BaTeIbHbIX IPOTPaMM».

4.2.  OcHOBHasl JTUTEpPaTypa

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

Cupotuna U.K. JIuneitnas anre6pa u aHaTUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yuebHoe ocobue s By30B. CII6, M3a-o Jlans, 2022. 180 c.

Kypc nekmuit mo nuHeiHOM anredpe U aHAIUTHIECKON reoMeTpur: yaeoHoe nocoodue. // Kyu-
psasueB b.1O., Matsam B.1., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponnsiit pecypc.]

4.3. JlonoJiHUTe/JbLHAs JIUTEepaTypa

Kpartkuii xypc Bbiciieil MaTeMaTuku [DIeKTpoHHBIH pecypc]: yued. - DIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3y6xoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocies B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1VY, 2012. 400
9K3.

Wnbun B.A., ITo3usak O.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. TuT-phl, 1988. 224 c.

beknemumes, /[.B. Pemenne 3amay U3 Kypca aHaIMTUYECKOM N€OMETPUM U JIMHEWHOU all-
reOpsl [DneKTpoHHbIN pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[TpoBenenue 3aHATUN U aTTeCTallMii BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
benpoii «MaTemaTukay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
IIPOIPaMMBI:.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
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https://e.lanbook.com/book/59632

Hassanne OOP

JluneiiHas 1 BeKTOpHAs anredpa
AHanTHYECKasi TEOMETPHUs
JIuneiinast anreOpa U aHAIUTH-
YyecKasi TeOMETPHSI

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

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeeHUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTACIbHBIMH PACIIO-
PSYKEHUSIMH ITPOPEKTOPa M0 Y4eOHOU paboTe U/UiTH IIEHTPOM Y4eOHO-METOANYECKON pabOoTHI.

Ka)K,I[BIfI CTYACHT O6CCHG‘IGH HHAUBUAYAJIbHBIM HEOIPaHUYCHHBIM OOCTYIIOM K SHGKTpOHHOfI

OUOJIMOTEKE MOCKOBCKOTO IMOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘le6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHajibl B 3JICKTPOHHOM BUIC, IIPCI-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTn4ecKkoro 00pa3oBaHUsD)

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

Ilone3urie y‘Ie6HO-MeT OJNYCCKHUEC U I/IH(I)OpMaI_[I/IOHHLIe MaTCpHaibl IPCACTABJICHLI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB PIH(bOpMaI_II/IOHHO-TGJICKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» IJI1 OCBOCHUA

JMCIUILTHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInieH3HOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecrieyeHHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunelii peectp
(nmpaBoodJiana- (IMLIEH3MOHHOE, | POCCHIICKHMX NMPOIrpaMMm I
TeJb) cB00OIHO pac- 9BM u B/l (npu naanuuu)
NPOCTPaHsieMoe)

1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe podeccHoHANbHBIE 02351 JAHHBIX M HH(pOPMaLHOHHBbIE CIIPA-
BOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISl OCBOCHUS AU CHUIIMHBI:

HaunmenoBanue

Ccbuika Ha pecypce

HocTynHocTh
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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
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
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

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

ocTyrHa B cetu NH-
https://stackoverflow.co Hocty

Stack Overflow
m/

TepHeT 0e3 orpaHuye-

HUH

Nudopmannonnsie pecypest Cetn | hitp:// www.consultant.ru | Jocrymso
Koncynsrantlntoc

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa30BATEILHBIX CTAaH-
JapTOB BhICHIETO 00pa30BaHUS

http://www.fgosvo.ru. HocrymHo

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHET Oe3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | docrynna B cetu Un-
.ru/ TepHET Oe3 orpaHuye-

HUH

IIpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX HAy4YHOW AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOI OnbIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | doctymHo
noJinTeMaTH4eckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6ndamomerpu-
yeckas) 0aza JaHHBIX

5. MaTepua/ibHO-TEXHHYECKOE o0ecredeHue TUCIMILIMHBI

MaTepI/IaJ'IBHO — TexHu4eckas 0aza YHUBCPCUTETA oOecrieunBaeT IMPOBCACHNEC BCCX BUAOB
3aHITHIA, IPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIOKAPHBIM IIpaBUJIaM U HOpMaMm.

Kadenpa «Matematukay He pacrioiaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHbIe ayTuTOpun U3 o01Iero GoHga YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH VISl IPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCA KOMIIBIOTEPHBIC KJIACChl YHUBCPCUTETA.

6. MeToan4ecKue peKOMEeHAAuu

6.1. MeToauueckne peKOMEHAAIUM sl PeNoAaBaTe/isi 0 OPraHu3anuu odyyve-
HUSA
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[Ipexne Bcero, ciieayeT 0OpaTUTh BHUMAHUE CTY/ICHTOB Ha TO, YTO MPAKTHYECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-1rbo criennanbHON (AOMOTHUTEIBHON) MTOATOTOBKY U
BITIOJIHE MOXKET 6BITB YCIICIHO U3YUCH, €CJIN CTYACHTLI 6y,HYT nmoceuiaThb 3aHATHA, CBOCBPEMCHHO
BBITMOJIHATH JOMAITHKE 33JaHHsI ¥ TI0JIb30BAThCA (IIPH HEOOXOJMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
Cy.]IBTaI_[I/Iﬁ B TCUCHHC KaKAO0I0 CEMECTpa. BOIJ_IG,HH_II/IG B KypC MAaTCMAaTHUKU Pa3aCJIbl ABJIAKOTCA
KJIACCHYECKHUMH, B TO K€ BPEMs OHU MTPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IITUPOKOE pac-
MPOCTPAHEHHUE I PEIICHUS PAa3HOTO poja 3a7ad BHYTPU CaMOW MaTeMAaTUKH U MPUKIAIHBIX 3a-
nad. MIX ocBOEHHE MOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MIUCBMEHHYIO PeUb, YCIICIIHO IPUMEHITh HAaKOIICHHBIE 3HAHUS B MTPO(ECCHOHATEHON
JESITEIbHOCTH.

HeoOxomuMo ¢ camoro Havasa 3aHATHNH PEKOMEHJ0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JIUTEPATypy, a B KOHIE CEMECTPa JaTh CIUCOK BOIIPOCOB JJIs TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH TI0 JUCHHUILTHHE CIEAYET 0053aTeIbHO TPONH(OPMUPOBATH CTY/ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAI[UH 110 AUCLIUILTIHE, CPOKAX €€ MPOBEACHUS,
YCII0BUAX OOITYyCKa K HpOMe)KYTO‘-IHOI\/JI arTeCTauuu, MIPpUMCEHACMBIX BUJAX INPOMCIKYTOUYHOI'O KOH-
TPOJISL.

N3noxkeHrne TEOPETHYECKOro MaTepuasa JIOJDKHO COMPOBOXKIATHCS WILTFOCTPATHBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoaBaTeNeM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''TaBHOT'O: OCMBICJIICHHUA UJCH U CYTU IIPUMCHSI -
eMbIX MeTo10B. ClieqiyeT Bcerja yka3blBaTh MPUMEPHI IPAKTHUECKOTO IPUMEHEHHUS! PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpPMYII.

[IpakTHueckue 3aHATHUS AOKHBI OBITh OPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
YTOOBI OCTABAIOCH BPEMsI HA MEPHOIUYCCKOE BEHITIOJHEHHUE CTYICHTAMU HEOONBIION CaMOCTOS-
TeIbHOU pabOTHI B AyAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBatenp, BeNyIUi IPaKTUYECKUE 3aHATHSL, JOJKEH COIJIaCOBBIBATH yUeOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JJEKTOPOM, UCIIOJIb30BATh EANHYIO CUCTEMY 0003HAYCHHIA.

[IpemoaBaTemnto ciexyeT TOOMBATHCS CUCTEMATHUECKOW HEMPEPHIBHON pabOTHI CTY/ICH-
TOB B TEYCHHE CEMECTPa, HEOOXOAMMO BBISBIISTH CUIIBHBIX CTY/ICHTOB U MIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOTO POJia OJIMMIINAIaX U KOHKypcax.

CTyIeHT J0JDKEH OIIylaTh 3aMHTEPECOBAHHOCTH MPEMOaBaTeNs B JOCTHKEHUH KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETEHWH OOYYAOUTUMHUCS TPOYHBIX 3HAHWUW, YMEHUM U BIAJCHUS
HAKOIUICHHOM nH(OopMaImei Ui pelieHus 3a1ad B mpodeccuoHalbHOM 1eTeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxHO npoBeneHne 3aHITUIA U aTTeCTallil B AUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM CH-
CTEMbI TUCTaHIMOHHOTO 00yueHusi yuusepcutera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaremaTnkay EKTPOHHBIX 00pa3zoBaresibHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOU padoTe W/Uiu LIEHTPOM yueOHO-METOAUYECKOM pabOThI.

6.2. Mertoauueckue yKazaHus AJsl 00y4AOUIUXCS 110 OCBOEHUIO
AUCHHUIIHHBI

Pa3zpnen: 3j1eMeHTHI JIMHEHHOM anredpbl

Martpuusl 4 onpeneautenau. [Ipexnae Bcero, CTyICHT JOJDKEH MOHATH, YTO MaTpUIlA —
9TO TabmuIa yucen (MpudeM 3Ta TabarIa MOXET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJILHOM ), @ OMIPEIeTUTENh- STO YUCIIO, 3alUChIBAEMOE B BUEC KBaIpaTHON
TaOJIUIIBI, TO €CTh ONMPEACIUTEIIN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MATPHIL.
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Crenyer o6paTuth 0c000€ BHUIMAHUE HA ONEPAIII0 YMHOKEHUS MPSIMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I0JIy4aeTcsl MOPSAJOK MATPUIIbI — Ipou3BeeHusl. OCOOEHHOCTh MaTpUI] TaKXKe
COCTOUT B TOM, YTO IPOU3BE/ICHIE MAaTPHUI] HE IEPECTAaHOBOYHO, TO ecTh AB # BA .Cnenyet 006s-
3aTeJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxHbpIM sBIIsIETCS IOHATHE 00paTHOW MaTpuibl. Hamo 3HAThH yciioBHE CyIIECTBOBAHUS
00paTHOW MaTpULbI U AITOPUTM ee NocTpoeHus. [locie ee BbIUMCIIEHUs 1es1eco00pa3Ho J1enaTh

TIPOBEPKy NPABUILHOCTH PEIeH s, BHITOIHUB onepanuio yMmHoxkeHns A A= E (momkna momy-
YUTHCS CAMHUYHAS MaTPUIIA)

[Ipu uzydenuu onpenenurene Hal10 YETKO YCBOUTH MOHIATHS MUHOpA, alre0panieckoro
JIOTIOJIHEHUS, 3HaTh MHOTOYHMCIICHHbIE CBOMCTBA orpeaenutess. [ 0OcBOCHUs] TEXHUKU BBIYKC-
JICHUS OTpeAeNuTeNel 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN OMPENEIUTENb BbIIIE TPETHErO
MOPSIIKA, PACKPBITh €0 PA3IMYHBIMU CIIOCOOAMU, IPUMEHSISI PA3JI0KEHUE U MO0 CTPOKaM H TI0
crosioriam. OOpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOIIBI) TPEATIOUTUTEIbHEE BRIOUPATH TSI Pac-
KPBITHS OTIPEACIUTEIIS, 9TOOBI YIIPOCTHUTH €T0 BhrauciieHue. OcobeHHO 3 (HEKTHBHO BHIYMCIICHHE
OTIPEACTUTEINS C TOMOIIBIO AIEMEHTAPHBIX TPe0Opa30BaHUM, MPUBOIAIINX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu u3ydeHuu perieHuii cucteM JTuHEHHBIX anredpandyeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMAaHHE, IPEXK]IC BCET0, HA MOHSITHE PEIICHHS CUCTEMbI U YCIIOBHS CYIIIECTBOBAHUS PEIIIe-
HUM B 3aBUCUMOCTHU OT COOTHOIIEHUS MEXAY PAaHIOM MaTpULbl, pPAHIOM PACIIUPEHHON MaTPUIIbI
CHUCTEMBI M YMCJIOM HEU3BECTHBIX M ypaBHeHUU. OOpaTtuTe BHUMaHUE Ha YCIOBHUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe MpUMEPHI pelIeHHs
IIPOM3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHHI MeTonoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX MTEPEMEHHBIX).

Pa3nes: JDieMeHTBI BEKTOPHOM aaredpnl

[Ipu n3yuenun naHHOW TeMbl OOpaTUTE BHUMaHUE HA JMHEWHBIC ONepaliy HaJ BEKTO-
paMu, Ha TIOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJabHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0asuca), Ha pasiio-
JKEHHEe BEKTopa 1o 0a3ucy.

3HaTh onpeneNeHrne, FeOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (POPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHON U B KOOPJAMHATHOU opMme.
O0s13aTeNbHO 3HATh U YMETh MPOBEPSITH YCIOBUS OPTOTOHANLHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3jnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasznene, npexe Bcero, HaJl0 NOHSATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PaCIlIU-
pEHHEM TOHSTUS JCUCTBUTENBHBIX YHUCEN, 3HATh OMpPEIEIeHUE U TP (POPMBI 3aITUCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U TOKA3aTeNbHYI0), TEOMETPUUECKYIO HH-
TEepPIPETALNIO KOMIIJIEKCHOT'O YUCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM
KOMILIEKCHBIX YHCETT 1 MHOYKECTBOM TOUEK KOMIUIEKCHOM TUIOCKOCTH. 3HaTh popmyiy Diiepa.
KomrmuiekcHbie ymciia MOKHO M300pa)kaTh C TTOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOU TIOCKOCTH.
[ToaTOMY Omepanuu ClI0KEHUS U BBIYUTAHHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEJCHBI K OTIepa-
LUSAM CIIOKEHHS U BBIUUTAHUSI COOTBETCTBYIOLIMX BEKTOPOB.

Hamo 3HaTh 1 yMeTh BBITIOHATE ONEpAIlid YMHOKEHUS, IETICHUS, BO3BEJICHHUS B TTOJIOKH-
TENBHYIO CTENeHb KOMILJICKCHBIX YHCEN, 3alHCaHHBIX B TPUTOHOMETpPUYECKO (hopme, U3BIEUe-
HUS KOpHS N-OM CTEMEeHW W3 KOMIUIEKCHOTO YhcIIa.

Crnenyer oOpaTUTh BHUMAaHHE Ha TO, YTO MHOKECTBO KOMITJIEKCHBIX YHCET SIBJISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpandeckast oneparus HaJl KOMIUIEKCHBIMU YMCJIAMH HE BBIBOJUT
3a Mpeaenbl 00JaCTH KOMITIEKCHBIX YHCeT.

Hano 3Hath paznuuHble BUABI Pa3iokKeHHs] MHOTOWIEHA Ha MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpeay KOpHEH MHOTOUYJIEHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTU CBEICHUS OYAYyT
WCIIOJIB30BaThCsA, HAPUMEDP, B MHTEIPAIbHOM HCUUCICHUU NPU BBIYUCICHUH HHTErPajoB OT
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JIpOOHO-pallMOHATBHBIX (DYHKIMHA, TIPU PELICHUH JIMHEHHBIX OJHOPOIHBIX AH(QepeHInaTIbHbIX
YpPaBHEHUH N-TO MOPsAKA C MOCTOSHHBIMH KO3 (UIIMEHTaMU.

Paznen: AnanuTnyeckasi reoMeTpusi

[Ipn n3yueHnn aHATUTUYECKOH TEOMETPHH CIIEIyeT, IPEX/Ie BCETo, MOHATH, YTO €€ 3a/1aueil  sB-
JSIeTCs. U3YyYECHUE TeOMETPUUECKUX O0BEKTOB MPH OMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTH4eCcKOro aHain3a. B 0CHOBe Takoro moaxona JeKUT METO/ KOOPIMHAT, BIIEPBbIE CUCTE-
MaTHyecku npuMeHeHHbli P. Jlekaprom. OcHOBHBIE TOHATHS T€OMETPHUH (TOUKA, IpsSMasi, TIOC-
KOCTB) SIBJISIIOTCSI HEOIIPEACTIEMBIMH, U JUIS X ONMMCAHMS MPUMEHSIETCS aKCHOMAaTHYeCKUil Me-
TO/I, TO3BOJISIOIINI YCTAHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM TOUEK
IpSMON ¥ MHOXKECTBOM JICHCTBUTENIBHBIX YHCEIT M, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPIMHAT.
Hazo getko ycBOuTH pa3zinuyHbie GOPMBI YpaBHEHHUH MPSIMON U IUIOCKOCTH YMETh MEPEXOAUThH OT
onHO# (opmbl K apyroi. CienyeT OCMBICIUTh M YCHEUIHO MPUMEHSTh PEIICHNs KIaCCHYECKUX
3a/a4 aHAJIUTUYECKOH T€OMETPUU O B3aMMHOM DPACIOJIOKEHHH MPSMBIX U IIOCKOCTEH, YMETb
OIIPEICTIAT YIIIbl M PACCTOSHHS MEXKAY Pa3IUUYHBIMU I€OMETPUIECKUMH 00ObEKTaMH.

OTMeTuM B 3aKIIIOYEHHE, YTO YCIICIIHOE M3y4YCHHE AMCUUILUIMHBI «JIMHeiHas anreOpay,
npuoOpeTeHne HeoOXOANMBIX KOMIIETEHIMN, YMEHHI 1 HABBIKOB BJIA/ICHUS MaTEMAaTHUECKUM arl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOSTENIbHOU paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOATENILHYIO pabOTy B COOTBETCTBHHU C y4EOHBIM ILIa-
HOM, OOJIbIIIE YHCIIa YacOB, OTBOJUMBIX HA BCE BUIBI AyAUTOPHBIX 3aHITHH.

7. ®oHJ OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pa3aelbl:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB O0YUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OueHoYHBIE CPECTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexxyTouyHasi aTTeCcTaIus
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Ilpunoycenue 1

1. TemaTu4ecKuil IVIaH TUCUMILIHHBI «/IMHeliHasA anredpa» Mo HANIPABJIEHUIO MOJATOTOBKHU
15.03.01 «MammuHOCTPOEHHE)
Ipopniab «BricokodpPeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHl 1 000PY10BAHM e

(pbakamaBp)
Ounas popma o0yuenust
I'ox nadopa 2024/2025
Buabl yueOHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYI0 Buabl caMmocToATEILHOI padoThI DopMmbI
e = o c aTTecTa-
abdoTy CTy/J1€eHTOB TY/IEHTOB
Paznen § 5 paboTy €Iy ’ ya uMH
& &’ H TPYJ0EMKOCTb B 4acax
n/n CP | KC
J | II/C | JIab C P K.P. | K.IL. | PT'P | Pegepar | K/p | O | 3
IlepBblii cemecTp
Pa3nen 1. DiemMeHTHI JIMHEIHOM aJI-
1.1 | redpws1 Matpuiipl, 1eiicTBUS Hal MaTpH- 1 3 2 2 3
IaMH.
OnpeaenuTend, WX CBOWCTBA W BBIYHCIIC-
HUe. MarpuuHas 3ammuch CHCTEMbI JIMHEH-
1o | HBIX YpaBHEHUH. 1 4 5 3 +

Boiaaua 3agaauii PI'P Ne 1 o JuHeiiHoi
ajareope .
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1.3

OOpatHast MaTpuIla U ee BeIYUCIIeHne. Mar-
pUYHas 3aMuch CUCTEMbI JTUHEHHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX anreOpanvdecKux
ypaBHEHUM, OCHOBHBIC IMOHATHS U OIpee-
JeHus. PemieHne cucteM JTMHEHMHBIX ypaB-
HeHui MetogoM Kpamepa, MmeTogom oOpart-
HOW MATpPHIIbI

1.5

Pewienne cucreM IMHENHBIX YPAaBHEHUN
meronoM ['aycca. Panr matpunel. Teo-
pema Kponekepa — Kanesmu.

1.6

Merop 'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEeHUN. OJHOPOAHBIE CU-
CTEMBI JINHEWHBIX YPaBHEHHM.
CamocrositenbHas padora Nel B aynuro-
PMH 110 JIMHelHOH ajnredpe

1.7

Pazgen 2. Bekropsl. JIuHeiHbIe onepanuu
HaJl BEKTOpamu, MX CBOWCTBa. JIMHEWHbIE
KOMOHMHAIUKU BEKTOPOB. JIMHEWHO HE3aBU-
CUMBIe W JIMHEWHO 3aBHCHUMBIE CHUCTEMEI
BEKTOPOB.

Brinauya 3zaxanuii PI'P Ne2 no BekTopHO#
ajareope.

1.8

[Tonsitue Gasuca. KoopawHaThl BEKTOpA.
KomnmuHaeapHOCTh, OPTOTOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.

10

1.9

CkansipHO€ NMPOU3BEJACHUE BEKTOPOB U €0
cBoMcTBa. BekTopHOE nmpou3BeneHne ABYX
BEKTOPOB, €r0 CBOMCTBA.

11
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1.10

CMmemniaHHOe IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruucienue odbema mna-
paienenumnena. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOrOHAJIBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Boluncnenue ckaisipHOro, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JAHHBIX KOOpJAMHATaMH B OPTOHOPMHUPO-
BaHHOM 0Oa3uce.

CamocrosiTeibHast pab6ora Ne 2 B ayauTo-
p¥H 110 BEKTOPHOIi ajredpe

12

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0asuca Kk 0Oasucy
npeoOpazoBaHre KOOPAWHAT BEKTOpa IpH
u3MeHeHuu 6as3uca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHbBIC 3HAYECHUS JIMHEHHOTO Olle-
paropa.

13

1.12

Pa3nen 3. KommiekcHble YHCJIa U MHO-
roujeHbl MHOXXECTBO KOMIIIEKCHBIX YH-
CCJI. CDOpMBI 3aIlIuCU KOMIIJICKCHBIX YHCCII.
OnepauHH Had KOMIIUICKCHBIMHU YHCJIAMU.
PaSJ'IO)KeHI/Ie MHOTOYJICHA Ha MHOXUTCIIN
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AHannTnuyeckasi reoMeTpus
Cucrembl koopauHatr. PaznuuHble THIBI
YpaBHEHUH ITIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 no anaaurtu-
YeCKOH reoMeTpum

15

1.14

PasnuuHble THNBI ypaBHEHUN MNpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

17




1.15

B3anMHoe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTH U B IIpOCTpaHCTBE. Bpruncienue pac-
CTOSIHUM MEXy ABYMSI TOUYKAMH, TOUKOU U
IpsIMOM.. B3auMHOE pPacmoIoKeHUe IUI0C-
KocTel. BplunciieHHe pacCTOSHUI MEXIy
TOYKOM U INIOCKOCTBIO

CamocrosiTesqibHast padora Ne 3 B ayauTo-
PHH 110 AHAJIUTHYECKON reOMeTPHH

17

1.16

KpuBblie BTOpOro nopsiika Ux reomeTpuye-
CKME CBOWCTBA. YPaBHEHHUs JJUIMIICA, TH-
nepOosbl, mapabonsr OOIIee ypaBHCHHE
KpuBOM BTOpOro mnopsaka. IlpuBenenue
KpPUBBIX BTOPOrO IMOpsAJIKAa K KaHOHHUYE-
ckomy Buny. [loBepxHocTu BTOpOro Imno-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB nmo gucuuninge

16

32

60

PT'P

caM

pao.
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2. TemaTuyeckuii IJIaH AUCUUILIMHBI «/InHeliHas anredpa» 1Mo HANPABJIEHUIO MOATOTOBKH
15.03.01 «MammHOCTPOEeHHE)
Ipopuniab «BricokodpPeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHl M 000PY10BAHM e

(0akanasp)
3aounas ¢popma o0OyueHus
I'ox nadopa 2024/2025
X Buabl yueOHol padoThl, BKJIIO- DopMLL
? C; S| 4asi CaMOCTOSITEILHYIO PadoTy Buabi camocTosiTe/IbHOM PadoThI aTTECTa-
n/n Paznen g 5 § CTY/IeHTOB, M TPY/10€eMKOCTh B CtyneHToB .
8 5 = qacax
= | /C | J1a6 | CPC [ KCP | K.P. | K.IL | PTP | Pedpepar | K/p | 3 | 3
IlepBbIii cemecTp

O030p Tem, n3yuyaembix B pazaede 1. Jin-

HeiiHas ajredpa.
1 Marpuupbl, 1eiicTBUS HaJl MaTPULIAMHU. 9 14

Omnpenenurenu, UX CBOWCTBA U BBIYUCIIE- 1

Hue. Pemienus cucreM JTMHEMHBIX ypaBHE-

HUI.

00630p 3anay, Bxonsauwmx B PI'P No 1.
2 | Beimaua 3aganmii nepsoro 3rana PI'P 1 4 14 +

Nel.

O0630p Tem, n3yuyaembIX B pa3jee 2.

DJIeMEeHTBI BEKTOPHOH aJredpbl

JInneliHble onepanuy HaJ BEKTOPaMHU.
3 | CkanspHoe, BEKTOPHOE M CMEIIaHHOE MPOo- 1 2 14

W3BEJCHUS BEKTOPOB, X CBOMCTBA. ¥ CJIO-

BUSI OPTOTOHAJIBHOCTH, KOJUNIMHEAPHOCTH,

KOMIUTAHAPHOCTU BEKTOPOB.
4 | O630p 3a1ay, Bxogsmux B PI'P Ne 2. 1 2 14 +
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Bruigaua 3apanmii PI'P Ne2.

O030p 3a1a4, M3yuyaeMbIX B pasaedie 3.
JleiicTBusi HajJ KOMIUICKCHBIMH YHCIIAMH.
Paznoxxenne MHOrouwieHa Ha MHOKUTCIIH.
OcHOBHas Teopema ajareopsl

O030p Tem, u3yuaeMbIX B pazjaese 4. AHa-
JINTHYECKAasl reoMeTpHUs

PaznuuHble TUIBI ypaBHEHUH TJIIOCKOCTU U
npsMoil. B3auMHoe pacnoiokeHue npsiMbIxX
Ha MJIOCKOCTH U B MpOCTpaHcTBe. Boruncie-
HUE PACCTOSIHUM MEXIY TOUYKOH M IJIOCKO-
CTBIO, TOUKOH U npsiMoit. KpuBeie u moBepx-
HOCTH BTOPOT'O MOPsI/IKa

14

O0630p 3a1a4, M3yuyaeMbIX B pazjiedie 3.
Bruigaua 3aganuii PI'P Ne3

14

®opma aTTecTAlMU

21

Bcero yacoB nmo jucuMIJInHe

10

92

PI'P
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenune noarorosku: 15.03.01 «MamuHocTpoeHUE.
[Tpodwiib: «BbICOKOAPPEKTUBHBIE TEXHOIOTHYECKHUE IIPOLIECCHl U 000PYA0BAaHHUEY.
@Dopmbl 00y4eHUs: OYHAsl, 3a0UHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JUJ1st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBa OCBOCHHUS AUCLIUILUIMHBI HACTOSIIEH MTPOrpaMMOoit
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llkana u KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4eHUsI

dopmMa NPOMEKYTOUHOI aTTeCTAIIMU: IK3aMeH

HpOMe)KYTO‘lHaH aTTeCranuusia 06yqa}om1/1xc;1 B (1)OpMC 9K3aMCHA MPOBOJUTCA IO pE3yJibTaTaM
BBITIOJTHCHU S BCEX BUIOB y‘Ie6HOI7I pa6OTH, MpeaAyCMOTPCHHBIX y‘Ie6H]’:>IM TJIAHOM MO JAHHOM JUCIIH-
IJIMHE, IPpU 3TOM YYUTBIBAOTCA PE3YJIbTAThI TCKYIIECTO KOHTPOJS YCIIEBACMOCTH B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUA O6y"laIOH_II/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB 06y‘{eHI/I$I oo
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHkH. Ilo uroram HpOMe)I(YTO‘IHOﬁ aTTeCTalluy IO JUCHUIIIMHE BBICTABIIACTCA OLICHKA «OT-
JIMYHO», «XO0POLII0», «YAOBJIICTBOPUTCIIEHO» WU «HCYNOBJIICTBOPUTCIIBHO)).

IIkana oueHNBaHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucHUIUIMHBL. CTyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsX MOBBIIMICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU MEepeHOoce 3HAHUM U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
Xopowo JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPEIyCMOTPEHHBIE
porpaMMoil JuciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENsM, IPUBEICHHBIM B
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TabynLax, onepupyeT NpUoOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU,
HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYILIECTBEH-
HbIE MOIPEIIHOCTH, 3314l PElIaeT C HeI04YeTaMH, HE BIIUAIO-
IIUMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUS NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpaMMoil AucuuIuMHbl. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUpPyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbpiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Gop-
MYJIHPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTaluell U BBIBOJAMHU, B PEIICHUM 3a7ad MOTYT
COJIePIKATHCS IPyObIe OMMOKH. [[J1si mOTydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

HeynosnersopurensHo

He BbinosnHEHbl 00s13aTe/IbHBbIEC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, UM cTyneHT neMoHCTpupyer He-
II0JIHOE€ COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB IIPUBEJCHHBIM
B Ta0JInIaX, JOMYCKAIOTCS 3HAUNUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHME 3HAHUM, YMEHUH, HABBIKOB II0 POy IOKa3aTeNei,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIE 3aTPYIAHEHUS IIPU OIEpU-
POBaHUY 3HAHUSIMHU U YMEHUSIMU.

3. OneHo4YHbIE CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1a4
OTpeIeIEHHOr0 THMa MO TeME WIIH pa3-
neny

KoHnTponbHbIe 3a1a-
Hus (mpumep)

Pacuerno-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd 10 MOAYJIO WM JAMCLHU-
IUIMHE B LIETIOM.

Komriekr  3amanwmii
JUTs1 BBITTOJTHEHUS pac-
YeTHO-TpapUUECKON
paboTbI
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YcerHblit onpoc co-

CpencTBO KOHTPOJIS, OPTraHN30BaHHOE KaK
crienuanbHas Oecea ne1arornaeckoro pa-
OOTHHMKA C OOydYalOUIMMCS Ha TEMbI, CBS-

Bompocsl o

OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUN LUIUIMHBI
oOyJarolerocsi 1o OINpeAeIEHHOMY pas-
JieNy, TeMe, pobiaeme U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect MO3BOJISIFOIIIAS aBTOMAaTU3UPO-
4 Bapuanr tecra
(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHHUH 00yJaromerocs.
5 | Dx3ameHnanuonHbie | CpecTBO TMPOBEPKUM 3HAHUW, YMEHHUH, | DK3aMEHaIlMOHHBIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUJIEKC T€O- | OMJIETHI.
(9B) pPETHUYECKUX BOIMPOCOB, 3ajad, IpaKTHue-

CKUX 3aJIaHUM.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOITPOCHI
¥ 3aJ1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS JIUISI KOHTPOJISI OCBOCHUST 00yUJaIOIUMUCS Pa3ciioB
JUCUUIINHBL, ipueM PIP.

Coaep:xanue pacueTHO-Tpadguyeckoii padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprkanue pacueTHO-Tpadguueckoi paboThI:

Matpuusl 1 onpeaenutenu. PemeHue cuctemM JUHEMHBIX anredpandeckux ypaBHEHHI MeTolaMu
["aycca, Kpamepa u 0O6paTHOl MaTpuUIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE NTPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUH NPSAMON M INIOCKOCTH. B3auMHOE pacrnosioKeHue npsiMbIX Ha IUIOCKO-
CTH, ITOCKOCTEM B MIPOCTPAHCTBE.

KoMmiuiekT 3aganui

JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpagudeckux pador (PI'P)
o guctuiuiae «JInneiinast aaredpa»

PI'P Nel, yacts 1

-11 0 2 0 2
3amanue Nel. Jlanst Mmatpunet A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

BoimonauTs neiicteus: A2 +8BT .

3ananue Ne2. ITpoomkuTh faHHOE MaTpuuHoe paBenctBo (2A+3B)* —4A* —6AB =...
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Y TIPOBEPUTH €r0 Ui MaTpull 4 U B U3 nepBoro 3aJaHusl.

3ananue No3. BEIYHCINUTE ONpENeuTeNb ABYMSI CIIOCOOAMU: Pa3I0KEHHEM IO MEPBOM CTPOKE U
pa3JIoKEHUEM 110 IEPBOMY CTOJIOLY.

10 -1 2
02 1 -1
11 -1 1|
11 -2 1

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH oOpaTHYIO MaTpuily. CienaTh IPOBEPKY.

1 0 2
1 1 0].
-1 2 3

3aganue No5. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Caenars nposepky.

SRR RS R

3aganue No6. HailTu panr MaTpuisl.

1 -1 2 3

0 5 43 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi IO pELICHHMIO CHCTEM JIMHEHHBIX aJIre0pandecKux ypaBHeHHH

3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIbL.

3ananue Ne3. Pemuts cucreMy u3 Nel meronom ["aycca.

3ananue Ne4. Pemuth HeoqHOPOIHYIO cucTeMy MetoaoM ['aycca. Haiitu oGriee pemieHue u yact-
HOE pellleHue.

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

3amanne NoS. Pemmmth ofHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.
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2%, +6X, —9%x;,—9x, =0
4%, —5X%; + X, =0

3%, +3X, = TX,—4x%,=0"
X, —3X, + 2%, +5%, =0

PI'P Nel, vacts 2
3amanue Nel. Tokasath, 4To BEKTOpEI M, N, P 006pa3yioT 6a3uc B IPOCTPAHCTBE U PA3JIOKUTH

BekTOp a 10 9ToMy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

3aganue Ne2. Jlanbl BekTopsl M 1 N . BEIACHUTE — KOJUIMHEAPHBI I BEKTOPLI @ U D .

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

3

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

3amanne Ne3. Haiitu |<’§

Bananue Ned. Jlan A ABC . Haittu £ B,ecniu A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux "x* Bektopsl @ U D mepnenmuxynspabr?

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

3aganue No6. Halitu momans napamwienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

_ A /4
a=2m-5n,b=m+n,|m =12 |n|=3, (M, ﬁ)=€.

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

3ananune Ne8. Jlansl BekTopbl &, D, C . BBIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHI. ECiii BEKTOPBI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM Iapajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOPax ﬁ, b y Cu orpenc-

JIUTh — KaKyI0 TPOHKY OHU 00pa3yoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nmuHelHOTO omepatopa 4 3agaHbl 00pa3kl 6asucHEIX aneMeHToB A€, AE,, A€,

. 3amucaTh Matpully oneparopa A B 6asuce €, €,, €, u Haiitn oOpa3

JjIEMEHTa X .

X

=2¢€, —4¢€, +¢,.
3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuIieit A = 7 o)

PI'P Ne 1, yacth 3
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Baganue Nel. Tlpsimast |, mpoxomut uepes Touxy A mapamiensHo Bektopy (. Ilpsimas |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeH st IPSIMBIX U YOI

mexay aumy, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).

Bananue Ne2. [lana npsimast | . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrostnue ot

TOYKH TepecedeHust npsambix |, u |, xo mpsivoi |,

[x=-8t-3 _ _ . i
Il'{y:3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

Bamanue Ne3. Haiitu paccrosiaue ot toukn M 1o mmockoct @, mpoxozsieii yepes Touky A

neprenauKyIspHo Bektopy N, ecniu M (0; 1;7), A(2; -1; 4), N (6;22; -3).

3ajanue Ne4. Haiitu yrosi Mexy IIIOCKOCTBIO (X M INIOCKOCTBIO [3 , IPOXO/AILIEH Yepe3 TOUKH

ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganne NoS. 3amucarh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIMMHU ypaBHEHUSIMHU.

X+2y—-92-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu Touky nepeceuenus npsamoii | u mmockocTn @ U yrosa Mexmy HUMM.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur wepes touxy M
MePIICHINKYISPHO TIocKocTH ¢ . Haiiti yron mexay npsimbivu |, u |, u BeisscHuTs — nexat

OHH B OI[HOI\/’I IJIOCKOCTHU HUJIM CKPCHIUBAIOTCA.

A9;-31,B(4,4,-5,M (-111;,-11), «a:2x+3y—z-1=0.

2 2
X
3ananue Ne8. Jlnisg qaHHOW KpUBOM % + % =1 yka3aTb QOKYCHI, SKCLIEHTPUCUTET, TUPEK-

Tpuchkl. [locTpouTts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Sagarme Ne9. Tpusectn ypasrenne kpusoit 9 — 25y —18x+ 200y —616 =0 k kaHOHmMHe-
CKOMY BH/Y U TIOCTPOUTH KPUBYIO.

KonTposabHble 3aqanus (mpuMepbl)
Bapmuanr.

1. Haiitn 3HaYeHns1 MaTpUYHOTO MHOTOUWIeHa F (A)

f(x)=-x>+2x? —x+3,A=(_1 0]
3 2

26



-2 0 8 1 -5

2. HaiiTu panr MaTpuisl IpUBEIEHUEM K CTYIIEHYaTOMY BUJ
p p p y y BULLY 8 2 6 -3 -13

1 -3 13 5 17

1 2 1
3. BerauciauTe onpeaennuTens NPUBEACHUEM K CTYIIEHIATOMY BHITY 3 5 3
2 7 -

4. Haiitu Mmatpuiy, oopaTHyto maHHOH (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

121 1 -2 2 3 5
(@ |3 -5 3 (6)[ _J-xz[_ J
> 7 1 3 4 3 -1 0

5. Pemmnth cucteMy ypaBHeHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuts cructemMy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4% +9X, —5%, —8x, =5 X +2X, + %X, =5
() 13X, +7X, — 2%, —4x, =4 (6) 43% —5X, +3X; =—7
2X, +5X, + %X, +3%X, =3 2X + 7%, —X; =13
Bapuant
1. Pacrmcatp Pa3JI0KEHUC BECKTOpa ;( 10 BEKTOpam 6, a,F
x={5-12,1}, p={1-3,0},q={1-11}, r={0,-1,2}

2. KonnuHeapHs! 1 BeKTOpel P u ( ?

a={2,01}, b={-2,31, p=2a+2b, q=3a—-2b

3. Mana nupamuza c BepurHamu B toukax AAAA,.

A(-2,4,8), A (4,-12), A(-8,7,10), A,(-3,4,-2)

Haiitu:

a) yron mexty pebpamu A A,, AA,

0) 00peM mIpamMuIbI

B) JUIMHY BBICOTHI OITyllleHHO! Ha rpaHb A A A,
I) HaliTH JUIMHY MEJNaHBI, IPOBEICHHY0 u3 Bepumusl A k peopy A A

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx au b O — yroll MEXIYy BCKTO-

paMu B I/Ia
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Bapuant

1. Haiitu paccrosinue ot Touku M 1o miockoctu (l\/lll\/lzl\/l 3):
M, (-9;10;2), M,(0;7;-4), M, (4:;8,-1), M;(-2;1;3)

X+y+z-2=0
X—y-32+6=0

2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TPSMOA: {

Xx-2 y-3 z+1
1 —4

uXxX+y+2z-9=0.

3. HaiiT Touky mepecedeHus mpsMoi 1 TIOCKOCTH:

x-1
4. Haiitu Touxy P, cummerpuunyio Touke P otHocuTensHo npsvoii | : P(O; -1, 3) 1/1 = ll =

1

z
1
5. Hanncatb ypaBHEHHE INIOCKOCTH (¢ TPOXOASIIeH yepes Touky M u neprneHauKyIspHO psIMON
(MM,): M;(3;2;0), M, (415), M, (2,-14).
6. Haiitu KocuHyC yriia MEeXIy IJIOCKOCTAMU O U &, .

o, :3X—y+3=0, o, : Xx-2y+5z-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOI'0 TECTa

1.1. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1.2. Peiuth MaTpu4yHOE YPABHEHUE 1 -2 X = 2 39
- P yp -3 4)7 13 -1 0

X, +2X, +X; =5
1.3. Pemmuth cuctemy mo gopmynam Kpamepa 3%, —5X%, + 3%, =7
2X + 71X, — %, =13

2.1. Hammucath pasiioeHue BEKTopa X 1o Bektopam p,d,r X ={5,-12,1}, p={1,-3,0},

q={1-11}, r={0,-12)

2.2. BeraucinTs nJIolaab napajmieaorpaMma, IOCTPOCHHOI'O Ha BEKTOpax a Hu b o — YroJj MCxKAy

BEKTOPaMH P H (
T T
a=2p+q, b=p-3q, lp|=2, |a|=2, a=7
2.3. lana mupamuia ¢ BepummHamu B Toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A(-510)
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Haiitn [uinHy MeauaHsl, IPOBEICHHYIO U3 BepIIuHbl A K pedpy A A,

X-2 y-3 z+1

3.1. Haiiti TOUKy nepece4eHus NpsMoil 1 MIOCKOCTH: U X+y+2z2-9=0.

1 -4
3.2. Haiitn Touky P, cummerpuunyio TOouke P oTHOCHTenbHO mpsiMol | : P(O;—ZL' 3) u
x-1_ y _z
1 -1 1

3.3. Hanucath ypaBHEHHE IUIOCKOCTH « MPOXOJAIled uepe3 Touky M, M IepHneHIUKYISPHO

npsaMoit (M;M,): M(3;2;0), M, (415), M,(2-14).

4.1. Jlana xpuBasi BTOPOTro mopsaaka x> +4y” —12x+16y+16=0. [loayuynTh KaHOHUYECKOE YpaBHEHUE

KPHUBOMW U ITIOCTPOUTH .€€

! ’ !
4.2. CocTtaBUTh MaTpHIly Iepexojia oT 0asuca e ,e,,e, K 6a3ucy e ,e, e, , eciu
€ =26 +€,+6,, €, =6 —€,+6€,; & =€ +26, +6€,

Kpurepum ouenku:

- OIIEHKA «3aUTEHO» BBICTABIIICTCS CTYJAEHTY, €CJIU OH PETYJSPHO B TEUCHHE CEMECTPa MPEACTABIISLI
pelleHus 3a/1a4, BHITOJIHUI MOJHOCTBIO BCE 3a/1aHUS U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLICHKA «HE 3a4TE€HO» BBICTABIIETCS CTYACHTY, €CJIM OH HEPETYISIPHO B TEUCHHE CeMecTpa Mpe-
CTaBJIsUT PELICHUs 3a]a4, BBIIOJIHUI 33/1aHUs HE TIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jy1g mpoBeIeHus! TEKYILLEro KOHTPOJISl 3HAaHUM CTY/IEHTOB B AUCTAaHIIMOHHOM (hopmMare B pas-
paboTtanHbIX Kadenpoil «MaTemaTrukay OHJIAHH-Kypcax MMEIOTCS POMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. [Ipome:xyTOUHAS aTTeCTALMS

[TpomerxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU dopme.
Bpems a1 noAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MUH.

buner BkiIto4aeT TeOpeTUUECKHUI BOIPOC U 3a4a4H.

KoMriekThl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCsS Ha Kadeape «MareMaTHkay.
TunoBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KoMmmuiekT Bonnpocos
0 TUCIUIUINHE «J/IuHeliHas aaredpa»

Matpu1ibl, TUIIBI MATPHIL.

Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOXk€EHNE NPSMOYTOJIBHBIX MaTPHIL.

Marpuunasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandyecKux ypaBHEHHH.
Onpenennurenu 1 X CBOWCTBA.

[TousiTue onpeaenuresns. MUHOPHI U anredOpanyeckue JOMOTHEHHUS.

CucreMbl TMHEWHBIX alreOpandyeckux ypaBHEHHM, OCHOBHBIE TOHITHS U ONIPEEIICHMS.
ITpaBuiio Kpamepa pemienust cucteM JIMHEWHBIX ypaBHEHUI.

N ORWNE
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9. OOpatHas MaTpuIa U €€ BEIYMCIICHUE. Y CIIOBHE CYLIECTBOBAHMS 0OPaTHOIN MaTpPUIIBL.

10. Pemienune cucTeM JIMHEHMHBIX areOpandecKuX ypaBHEHHUH METOJ0M OOpaTHON MaTPHIIBL.

11. Meton I'aycca penieHns CUCTEM JIMHEHHBIX ypaBHEHUM.

12. Pemmenue npor3BOJIBHBIX CHCTEM JIMHEWHBIX YpaBHEHMI MeToI0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemnnu.

14. OnHOpOoaHBIE CUCTEMBI JUHEHHBIX ypaBHeHUI. Kputepuii cymecTBOBaHUS HETPUBHAIBHBIX pe-
LIECHU.

15. TlonsiTe BEKTOpa M IMHEWHBIE OTIEpalluK HaJl BEKTOPaMH, CBOMCTBA ONIEpaITHii.

16. JIuneitHasi KOMOWHAITNS BEKTOPOB.

17. JluneiiHasi He3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTh T€OMETPHUYECKHUX BEKTOpoB. Kpurepuit iu-
HEWHOW 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHblii 0azuc. Pa3noskeHue BeKTopa 1mo BeKTopam Oasuca.

20. YnopsiioueHHast TpoiiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oaswce.

22.YcnoBusi OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTU M KOMILJIAHAPHOCTH BEKTOPOB.

23. JIuHeitHble IPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOCcTBEHHBIC BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAWHATH! Ha IJIOCKOCTH M B MPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YpaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenne pacCTOSHUN MEXY IBYMsI TOUKaMHU, TOYKON U MPSIMOM, TOUKOH U IJIOCKOCTBIO.
Boruncnenue paccTosSHUS MEXAY CKPEIMBAIOIIUMUCS TPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsI IPSIMBIMH, IPSIMON U IUNIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
KpuBbIe BTOPOTO NMOpsiAKa X TEOMETPUUECKUE CBOMCTBA U ypaBHEeHMs. [ [puBeeHne KpuBoil BTO-
pOro nopsAKka K KAHOHHYECKOMY BHUJLY.

8. Kanonmueckue ypaBHEHHUS DIUIHIICA, THIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOTO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cepbl, DJUTATICONUIA, KOHYCOB, TUIEPOOIONIOB, ITapaboIOnI0B.

Nogakown

TunosBbie BapuaHThI OUJI1ETOB
1o qucuuiuivee «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHIS POCCUNCKOI ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MatemaTuka
Huctunnuna «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenurenu U UX CBOMCTBA.
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2. Pemmts MaTpuyHOE ypaBHEHHME XB=A, eCiH A:(lz le B:(—E 2].

X +2%, =-1
4, Janbr BEKTOpHBI a =(-5,9,8), b =(-31-2), ¢=(-8,10,-10). HpOBepI/ITb — KOMIIJIaHApHBI JI1 OHU.

3. Pemmuts cuctemy MeTO10M 0OpaTHOM MaTPHUIIBI {

Eciu HeT, HaiiTu 00beM MapaieenuIena, IOCTPOEHHOrO Ha BEKTOpax a,b,c.
5. Haiitu yrom Mexay Bektopamu a =(1,-2,-2) 1 b =(2,0,1).

YTBepkaeHO Ha 3acenannu Kadeapsl MaTeMaTuku « 25 » 12. 2023 r., nmpotokon Ne 5

3aB. kaeapoi B.B. l'aneBko / /

MHWHHCTEPCTBO HAVKHU U BBICLIET'O OBPASOBAHIS POCCUMCKOM ®EJIEPALINN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OFPABOBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematuka»
Hucuunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas koMOuHanus BekTopoB. ba3zuc. KoopannaTs! BekTopa.

12 -1
2. BuI4ucauTh onpeaenauTens Matpuibl C= A", ecim A=|3 1 0 |.
011

4% — 2%y +3%3 =12,
3. Pemmre cucremy ypaBHeHul MeTooM I'aycca < x +5x, —3x%; =1,
2% +3X, —2%3 =3.
4. Tlokasatp, 4TO BEKTOpHl M =(1,-1,2), n=(2,0,3), p=(-2,-L1) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHHe TpsiMoi  —2x+3y —5=0. HamucaTe: ypaBHEHHE TPSIMOH C YTIOBBIM KO-
s dureHTOM; ypaBHEHHE MPSMON B OTPE3Kax; HOPMAJIbHOE YpPaBHEHHE MPSIMOM.

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl MaTeMaTHKH « 25 » 12. 2023 r., mpoTokon Ne 5

3aB. kadeapoi B.B. l'aneBko / /

J111s mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B TUCTAHIIMOHHOM hopMaTe
B pa3zpaboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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