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1. Hean, 3a7a4u ¥ NJIAHNPYeMble pe3yJibTaThbl 00y4eHHs M0
AUCHUIINHE

K 0CHOBHBIM yensm 0CBOESHHS JUCUMIUIMHEI «JIuHelHas anreGpay cieqyeT OTHECTH:

- BOCIIUTAHHUE Y CTYIEHTOB O0IlEel MaTEMaTUUECKOMN KYJIbTYpHI;

- IpuoOpeTeHue CTyIEHTaMU IUPOKOT0 Kpyra MareMaTU4eCKUX 3HaHUH, yMEHUH 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K HMHJIYKTHUBHOMY U JAEIYKTHMBHOMY MBbIIIJICHUIO
Hapsay ¢ pa3sBUTHEM MAaTEMATHYECKOW UHTYULINH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSATEIBHOIO U3y4EeHUsl y4eOHOM U Hayu-
HOM JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBECHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYZEHTOB K J€SITE€IbHOCTH B COOTBETCTBUHU C KBATHM(PHUKALIMOHHOMN XapakKTe-
pHUCTUKOM OakanaBpa M0 HAIPaBIECHHUIO, B TOM YUcIie (POPMUPOBAHHE YMEHHI UCTIOIB30BaTh OCBO-
€HHbIE MaTEMATUYECKUE METO/IbI B TPO(ECCUOHAIBHON JAESTEIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(PUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUP-
POBOIl TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKUX PUCKOB COBPEMEHHOM LU(POBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHEI «JInHeliHas anreOpay ciieyeT OTHECTH:

- OCBOEGHHE CTYJICHTaMU OCHOBHBIX MOHSATHHA, METO0B, (POPMUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTIO PELICHUS IPUKIIAAHbIX 3a/1a4;

- (hopMHUpOBaHUE Yy CTYICHTa TpeOyeMoro Habopa KOMIIETEHIIMHA, COOTBETCTBYIOIUX €0
HAIPAaBJIEHUIO NIOJIFOTOBKU U 00ECIIEUNBAIOLIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PIHKE TPY/ia.

OOyuenne mo aucuumiuHe «JIuHeiHast anreOpa» HampaBiieHO Ha (OpMUpOBaHHE y 00y4aro-
HIUXCS CIICYIONTUX KOMIIETEHIIMN B COOTBETCTBUU C HAIIPaBICHUEM MTOJATOTOBKHU:

KO)_I ¥ HAUMEHOBAaHHE KOMIIETEHIIMH I/IH)_II/IKaTOI)BI JOCTHKCHUSA

KOMIIETCHI NN

OIIK-1. CriocoOeH npuMeHsITh
€CTECTBEHHOHAYYHBIE U OOIEMHKCHEPHBIC
3HAHUS, METO/IBl MATEMaTHUECKOT0 aHaIH3a U
MOJICJINPOBAHMS, TEOPETHIECKOTO U
9KCHEPUMEHTAILHOTO UCCIIEI0BAHMS B
npodecCHOHANBHON 1EATETLHOCTH

HOIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (U3UKH,
BBIYUCIUTEIBHON TEXHUKH U POrPaMMHUPOBAHUS
NOIIK-1.2. ymeer pemaTs cTaHAAPTHBIE
npodeccuoHANbHBIE 32JIa41 C TPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX U OOLICHHKEHEPHBIX
3HaHUH, METOJIOB MaTEMaTHYECKOTO aHaIH3a U
MOJIETTHPOBAHHUS

NOIIK-1.3. nmeeT HaBBIKH TEOPETUYECKOTO U
9KCHEPUMEHTAIILHOTO HCCIICAOBAHNS OOBEKTOB
npodecCHOHAIBHON 1eATETbHOCTH

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTelIbHOM yacTu Oyioka b1: MOI[yJ'IB «MarteMaTH4eCcKHue U ecTe-

CTBCHHO-HAYYHBIC TUCHUIIIIMHEBD.

E€ u3ydenne obecnieunBaeT N3y4eHUE TUCIIUIUINH:

B obazamenvnoii vacmu:
- MaTeMaTUYECKUN aHau3;
- (pusmka;
- i depeHaIbHbIE YpaBHEHMS;
- TeOpeTHYeCcKasi MEXaHUKa;
- JIIEKTPOTEXHUKA U JEKTPOHUKA;
- COIIPOTHBJICHUE MAaTEPUAIIOB;




- TEOpHSI MAIIMH U MEXaHNU3MOB;

- OCHOBBI ITPOrPAMMHUPOBAHHS M AJITOPUTMH3AIMN B MAIMHOCTPOCHUH;

- OKOHOMUKA U YIIPABJICHUC MAILIMHOCTPOUTCIIbHBIM IPOU3BOJCTBOM;

- OCHOBBI MAaTEMAaTHYECKOI'0 MOJICTMPOBAHUS TEXHOJIOTMYECKHIX ITPOLIECCOB.
B uacmu a1eKmu6HuIX OUCYUNTIUH.

- (hM3UKO-XMMHUYECKHUE MPOLIECCHI IPH HarpeBe B 00paboTKe JaBiieHUEM;

- TCOPHS ¥ TEXHOJIOTUSI TPOKATKH.

3. CTpyKTypa u cofepraHue TUCIHHIINHBI

OO01mast Tpy10€MKOCTh IUCIUTUTHHBI COCTABIISACT 3 3aueTHbIe eAnHUIIBI -108 vacos.

3.1.  Buabl yueOHOii padoThI H TPYA0€eMKOCTh

3.1.1. Ounas ¢popma o0yueHust

n/n Bup y4yeOHoii padoThI KO;I;';?:TBO Cemectp 1
AyIMTOpHBIC 3AHATHS 48 48
B Tom unce:
Jlexkun 16 16
1.
, CemuHapcKue/MpakTHIECKUE 3aHATHS 32 32
5 JlaGopaTopHbie 3aHITHS - -
CamocrosiTesibHas padoTa 60 60
IIpoMeskyTOUHasI aTTECTALUS
3K3aM€EH ) D
Hroro 108 108

3.2. TemaTtuyecKkuii NJIaH U3y4YeHHU S TUCHUNTIUHBI

Pazmemén B npunoskernn 1 k paboueit mporpamme.

3.3. CoaeprxaHue pa3iejioB TUCHHUILIMHbI

BBeaenue

[Ipeamer, 3anaun u coaepkanure JUCHUIIUHBL. OCHOBHBIE TaIlbl Pa3BUTHUS TUCLIUILIUHBIL.
CtpyKTypa Kypca, €ro MeCcTO M poJib B MOJITOTOBKE OaKajiaBpa, CBS3b C APYTUMHU JUCITUTUTMHAMH.



Pazgen 1. DieMeHTHI JMHEHON aJredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe/IH.

[Tonarue matpunbl. Bunsl matpun. [erictBusa Haa maTpuiamu. Onepaiuy Hajl MaTpyllaMu
U ux cBorcTBa. OnpeneauTeNnd, X CBOMCTBA M BbIYKCICHUs. [IoHATHS MUHOpa U anredpaunde-
CKOT'O JIOTIOJTHEHUs. Pa3oskeHune onpenenuTes 1Mo 3JIeMEeHTaM CTPOKH WU cToj0ma. Beraucie-
HUE OTPEIICTUTENICH Pa3IMYHOTO TIOPSJIKA.

OOparHast MaTpulla U aIrOPUTM €€ BBIYMCICHMs. DJIeMeHTapHble IpeoOpa3oBaHus Mat-
puw. [TpuBeneHne MaTpuIlpl K JUaroHaIbHOMY WM TpanelueBUIHOMY BUy. MarpuuHas popma
3alKMCH CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHEHUM. PaHr MaTpuLibl.

Tema 2. Pemienue cucTeM JMHEHHBIX aJIredpanyecKux ypaBHeHUIA.

CucteMsl JIMHEHHBIX aaredpanyecKuX ypaBHEHHH, OCHOBHBIE MOHATHUS. Pelenne cucrem
JUHENHHBIX ypaBHeHUH MeTooM Kpamepa, merosiom obpaTHOil MaTpuiibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemnmu. Pemienue nmpou3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHUN METOJIOM
I"aycca. PemieHne 0o qHOPOIHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. KpuTepuii CylecTBOBaHNs HETPU-
BHAJIBHBIX PELICHUN.

Paznen 2. DiieMeHTHI BEeKTOPHOIi ajredpsl

Tema 1. JIuaeiHBIC ONIEpaIluy HaJl BEKTOPaMH, UX CBOMCTBA. JINHEHHBIC KOMOMHAITUN BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh U HE3aBUCUMOCTh BEKTOpPOB. ba3uc cuctemsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0KeHUsI BEKTOpa 1o 6a3ucy. OpToOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BECHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAIILHOCTH, KOJIIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUKCIIEHHE CKAIIIPHOTO, BEK-
TOPHOT'O U CMELIAHHOTO IIPOU3BEICHUIN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM 0a3uce.

Tema 3. Jluneitnsie npoctpancTsa. [lonarue 6a3uca mpocTpaHCTBA T€OMETPUIECKIX BEK-
TopoB. [IpeobpazoBanne MaTpUIlbI IMHEMHOTO OTepaTopa Mpu nepexoze ot 6asuca k 6azucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHEIE BCKTOPbLI MaTpHUIIbL.

Pasznen 3. KoMIuIeKCHBIE YMCJIA U MHOTOYJICHBI

[TonsiTHE KOMIUIEKCHOTO yncaa. POpMBbI 3aTMCH KOMIUIEKCHBIX YKcen. JIeCTBHUS Hall KOMILIEKC-
HbiMU ynciaamu. @opmyiia Myaspa. M3BinedeHne KOpHS N-OM MOJIOKUTEIBHON CTENIEHU U3 KOM-
MJIEKCHOTO yuca. Pa3noxxenne MHOTOWIeHa HA MHOXKUTENH. OCHOBHAs TeOpeMa anreopshl.

Pa3nen 4. AHaauTHYecKas reOMeTpPUA

Cucremsl KOOpAHUHAT. JleKkapTOBBI IPSIMOYTOJIbHBIE KOOPIMHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Tema 1. [IpsimMble U MJIOCKOCTH

PaznuuHble TUITBI ypaBHEHUH MIIOCKOCTH U YpaBHEHUH MpsAMOi (Ha TIIOCKOCTH M B IPOCTPAHCTBE).
Beruncnenne paccTossHUN MEXy ABYMSI TOUKaMH, TOUYKOW U IPSIMOi, TOYKOM U TNIOCKOCTBIO.
Beluncienue paccTossHAS MEKY CKPEIUBAKOIIUMUCS IPSMBIMHU.

Beruncrenye yrioB Mex1y AByMs IPSIMBIMU, IPSIMOU U IIJIOCKOCTBIO, ABYMS TNIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIo MOPsAKA

KpuBble BTOpOro nopsiaka, X reOMeTpUYECKHE CBOMCTBA U ypaBHEHHUs. [ [puBeeHue KpuBo BTO-
pOro nopsjka K KAHOHUYECKOMY BUY.



YpaBHEHHE TOBEPXHOCTH BTOPOTo Nopsiaka. KaHoHn4yeckue ypaBHeHHs cephl, JILTUIICOU A, KO-
Hyca, runepoosona, mapadoaonsa.

3.4. TemaTuka NpakTUYeCKUX 3aHATHI MO TUCIHUNINHE
«/IuneitHasi anredpa»

3.4.1. Ounas ¢popma o0yueHust

Ne zansTus Tewma 3ansTHA

1 Pa3znen 1. DinemMeHTHI TUHEHHOH ajredpbl. MaTpuIiipl, ASHCTBUS
HaJ MaTpULIAMH.

5 OnpenenHTenH“, UX CBOMCTBa M BBIMHCIICHHE. MatpuuHas 3anuch
CUCTEMBI JINHEHHBIX yPaBHEHUM.

3 OOpatHast MaTpHIa U €€ BBIYUCICHHE.
CucreMbl TMHENHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE I10-

4 HATHS U ONIpelieeHus. Perienre cucTeM JIMHEHHbBIX YPaBHEHUN
metoznoM Kpamepa, metosoM 00paTHOM MaTpHUIlbl

5 Pemenne cucreM IMHEMHBIX ypaBHEHUN MeToioM ['aycca. Panr

Matpuuel. Teopema Kponekepa — Kanemm.

5 Meton 'aycca B mpoM3BONIBHBIX CHCTEMAX JTMHEWHBIX YPABHEHUN.
OnHOpOIHBIE CUCTEMBI JIMHENHBIX YPABHEHUM.

Pa3znen 2. DiiemeHTHI BeKTOpPHOI ajre0psnl. BekTopsl. Jlunei-
HbIE OIlepalliy HaJ BEKTOpaMH, UX CBOMCTBa. JIMHeHHOE mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. IloHsATHE NTMHEHHON KOM-
OuHaIMu BEKTOPOB. JINHEWHO HE3aBHCHMbBIC M JIMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3uca MPOCTPAHCTBA FEOMETPHUECKUX BeKTOpoB. Koop-
8 JIuHaTHl BeKTopa. OpToHOpMUpPOBaHHBIHN 0a3zuc. KomnuHeapHoCTb,
OpPTOTrOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CxkansgpHO€E IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTOopHOE Mpou3Be/ieHNe IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CJIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CwmenraHHoe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. Bbi-
qucIeHne o0beMa napanjesenunesa U NupaMusl. Y cJIoBUe KOM-
10 IUIAHAPHOCTH BEKTOPOB. BhruncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIIaHHOTO NPOU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU
B OPTOHOPMHMPOBAHHOM 0Oa3uce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh M 0a3uc IMHEHHOTO MPo-
CTPaHCTBA.

1 Martpuna nepexona ot 6a3uca k 6a3ucy. IIlpeobpazoBanue Koop-
JTUHAT BEKTOpa NMpu H3MEeHeHHH Oa3uca. JIuHeliHble orneparopsl,
JecTBUs ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI
cOOCTBEHHBIE 3HAUYEHUS] MaTPUIIBI

Pa3zgen 3. KommiekcHble YHCJIa W MHOro4wieHLI MHOXXECTBO
KOMIUIEKCHBIX 4Hcen. DopMbl 3alTUCH KOMIUIEKCHBIX uucen. [en-

12
CTBUS HaJ KOMIIJIEKCHBIMU YMCJIaMU. Pa3nokeHne MHOrowieHa Ha
MHO’KUTEH, OCHOBHAsl TeOpeMa anreOpsbl

13 Paznen 4. AHajauTH4YecKasi reOMeTPUs

Cucrembl KoopauHat. Pa3nuyHbie TUNIBI YpaBHEHUN MIOCKOCTH




14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSIMOM Ha INIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3anmHOe pacnonoxeHue NpsAMbIX Ha INIOCKOCTH U B IIPOCTpaH-
cTBE. Brluncienue paccTosHui MEX1y ABYyMs TOUKaMH, TOYKOU U
IpsIMOM. BbrunciaeHue paccTOsHMS MEXKIAY CKPEIMBAIOIIUMUCS
IpsAMbIMU. B3auMHOE pacrosioKeHue IUIOCKOCTeW. Brrumcienue
pPacCcTOSTHUI MEXKy TOUKOU U TNIOCKOCTBIO

16 KpuBbie BTOporo nopsijika ux reoMeTpuieckie cBoiicTa. Y paBHe-
HUS AJUTUICca, runepOoibl, mapadonsl O0IIee ypaBHEHHE KPUBOM
BTOpOro nopsiaka. IlpuBenenne kpuBoil BTOporo nopsiika K KaHo-
Hu4yeckoMy Buy. [loBepXxHOCTH BTOpOro nmopsijaka

4. YuyeOHO-MeTOAUYEeCKOE U MH(OPMAIITUOHHOE O0ecIiedeHne

4.1. HopmaTuBHble 1okyMeHTbI H OCToI

@I'0OC 15.03.01. Mammnoctpoenne. 2021.

AkaneMudeckuil yaeOHBbIH 11aH no HanpasieHuto noaroroBku: 15.03.01 MamuHocTpoenue.
[Tpodwiis: MamuHb! U TEXHOJIOTHHA 00paboTKH MaTepuanoB AaBieHrneM. @opma oOydeHHs —
ounas. 2024.

Martpuna pacnpenenenus KOMIETeHUUH 10 HanpasieHuto noarotosku 15.03.01 MammuHo-
ctpoenue. [Ipodunb: MamuHbl 1 TEXHONIOTHMH 00pabOTKU MaTepuasoB jaaBieHueM. Dopma
o0ydenwusi: ounas. 2024.

Vka3 IIpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HoJIoru4eckoro passurus Poccuniickoit denepanum.

[Tpuxa3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxknenun I[lopsiika MpUMEHEHHS] OpraHU3aAIMsIMU, OCYIIECTBISIONIUMHA 00pa3oBa-
TEbHYIO IeATENbHOCTD, YIEKTPOHHOTO 00YUYEeHHUS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTUH TIPU peaiu3aiiii 00pa3oBaTeIbHBIX TPOTPaAMM».

4.2.  OcHoBHas JuTEpaTypa

3abonorckuit B.C. JIuneiinas anrebpa v aHaIuTHUECKasi reoMeTpus (Y4eOHbIH KOMITIEKC):
yuebHoe mocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicuiee o6pa3osa-
Hue: OakanaBpHar).

Cupotuna U.K. JIuneitnas anre6pa u aHaTUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yuebHoe nocobue st By3oB. CII6, M3a-o Jlans, 2022. 180 c.

Kypc nexiuii mo nuHeHOM anredpe U aHATUTHYECKON reoMeTpur: yaeoHoe mocoowue. // Ky-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsrii pecypc. ]

4.3. JlomoJIHUTeJbHAs JUTEPaTypa

Kpatkuit xypc BbICIIel MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: y4ded. - DIeKTpoH. JaH. -
MockBa: JlamkoB u K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3y6koB B.I'., Jsxosckuit B.A., Maptsinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHKH JJI1 TEXHUISCKUX BBICIIMX y4eOHBIX 3aBenenuii. Yactu 1-4. M.: MI'Y, 2012. 400
IK3.

Uneun B.A., [To3nsk O.I". Ananutndeckas reometpust. M.: Hayka. ['naB. pea-ust pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.
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4. bexnemumes, /[.B. Pemenune 3amau u3 Kypca aHaJIMTHYECKOW T€OMETPUU M JIMHEHHOM aj-
reOpbl [ DNEeKTPOHHBIHN pecypc]: yued. mocodue - DneKTpoH. naH. - Mocksa: @uszmatrinur, 2014.
- 192 c. [Pesxxum noctyma: URL.: https://e.lanbook.com/book/59632. - 3ar. ¢ skpaHa. ]

4.4, JjaeKTpoHHBIE 00pa3oBaTe/IbHbIE PeCypChI

[IpoBeneHue 3aHATUH U aTTECTallUi BO3MOXHO B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
cTeMbI AucTaHIMOHHOTO 00y4yeHus: yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MareMaTHKay 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IPOrPaMMBI:

Ha3sanue D0OP

Jluneiinas v BeKTOpHas anredpa
AHanmuTHyeckasi reOMETpHs
JIuneiinast anreOpa U aHAINTH-
yecKasi FeOMEeTpus

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

Pa3zpaborannbie DOP BKII0OYAIOT TPEHUPOBOUHBIE U UTOT'OBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OT/EIbHBIMU pacIio-
PSOKEHUSIMU TIPOPEKTOPA MO y4eOHOW paboTe W/UiTH EHTPOM y4eOHO-METOIUIECKON paboThI.

Ka)KIlI)IfI CTYZIGHT 06€CH6‘-IGH I/IHI[I/IBI/I[[yaJII)HI)IM HCOFpaHI/I‘-IeHHI)IM ZIOCTyHOM K 3JICKTpOHHOI71

6I/I6JII/IOTCK€ MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecprH BKJIFOYAKOT y‘~I€6HO-MCTOI{I/III€CKI/I€ MaTCpI/IaJ'II)I B SHCKTpOHHOM BUJC, npe)l-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3aciic: ((L[eHTp MaTeMaTU4YCCKOIro 06pa3OBaHI/I}I»

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

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

[Tone3npie yueOHO-MeTOANYECKHE U HH(GOPMAIIMOHHBIE MAaTEPHAJIBI TIPEJICTABIICHBI HA CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTu «HTEpHET» JIJ1s1 OCBOCHUS

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

4.5. JIneH3MOHHOEe ¥ CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe

obecneyeHue

Ne| HammenoBanmue | Pazpadorunk IO HocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoob.1aga- (MMIEeH3UOHHOe, | POCCHUCKUX MPOrpaMM AJs

TeJIb) cB00OIHO pac- IBM u B/l (npu HaM4mnn)

NPOCTPaHsieMOe)
1 | Astra Linux | OOO JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



https://online.mospolytech.ru/local/crw/course.php?id=2843
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://exponenta.ru/
http://exponenta.ru/
http://www.matematikalegko.ru/
http://www.i-exam.ru/

00O "HOBbBIE
OBJIAYHBIE
TEXHOJIOI'MN"

MoitOduc

JInneH3snoHHoe

https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

5

BOYHBI€ CUCTEMBI

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNHBIX 1JIsl 0CBOEHUS TUCHHUILINHBI:

4.6. CoppeMeHHBbIe NIpodeccuoHaIbHbIE 0a3bI TaHHBIX U HHGOPMALIMOHHBIE CIIPa-

HaumenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopManmoHHO-CTIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-

TEepHET 0e3 orpaHuye-

HUU
Hnopmarmonnsie pecypest Cetn | http:// www.consultant.ru | Jloctymso
KoncynbrantlIroc
ITopran ®@enepanbHbIX rocynap-
http://www.fgosvo.ru. JlocTynHO

CTBCHHBIX O6pa3OBaTeJII>HI)IX CTaH-
AapTOB BBICIICTO O6paSOBaHI/I}I

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JloctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | Jocrynua B cetn Un-

.ru/

TEepHET 0e3 orpaHuye-
HUM

IIpodeccnonanbHbie 6a3b1 JAHHBIX

baza maHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru JlocTyrHO
HOU OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JJoctymnHo

MoJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6ubiarnomerpu-
yeckasi) 0a3za JaHHBIX

5. MaTepuajibHO-TeXHH4YECKOe o0ecreyeHne TUCIUIINHbI
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MarepuanbHO — TeXHHYECKast 0a3a yHUBEpCUTETa 00ECTIeUnBaeT MPOBEACHNUE BCEX BUIIOB
3aHSTHH, TPETyCMOTPEHHBIX YUECOHBIM TIAHOM, M COOTBETCTBYET JACUCTBYIOIIUM CAHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIpaBUJIAM U HOPMaM.

Kadenpa «MaremaTikay He pacronaraet COOCTBEHHBIM ayTUTOPHBIM (DOHIOM M UCTIONb-
3yeT yueOHbIe ayTUTOPUH 13 o01Iero GpoHaa yHUBEpCUTETA.

[Tpu HEOOXOAUMOCTH /171l IPOBEICHNUS MHTEPAKTUBHBIX MTPAKTUYECKUX 3aHATHIA UCTIOIb3Y-
IOTCSI KOMITBIOTEPHBIC KJIaCChl YHHBEPCHUTETA.

6. MeToanM4ecKue peKOMEeHIAumn

6.1. Meroauyeckne PpeKOMEHJAANUN Jsi MpenogaBaTesiss IO OPraHU3alUN
00y4eHus

IIpexne Bcero, cineayer 0OpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO IPAKTUUYECKH BECh U3Y-
YyaeMblii UMU MaTepHuai He TpeOyeT KakoH-JInO0 crennanbHOM (JOMOJTHUTEIbHOMN) TOATOTOBKH U
BITOJTHE MOJKET OBITH YCIEIIHO U3YYEH, €CIIH CTYJCHTHI OyIyT MOCEIIaTh 3aHIATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMALIHUE 3aJaHUS U T10JIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM TJIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaKJOro cemectpa. Bomienmve B Kypc MareMaTUKU pa3Jienbl SBISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMS OHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs Pa3HOT0 poja 3a1a4d BHYTPU caMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
Jad. FIX ocBOEHME MOMOXKET CTYyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOMTH
YCTHYIO U NHCbMEHHYIO Peub, YCIEUIHO PUMEHATh HAKOIJIEHHBIE 3HaHUSI B IPO(ECCUOHATIBbHON
JESATEIIBHOCTH.

Heo6xoanMo ¢ camoro Havana 3aHATHI PEKOMEHIOBATh CTYACHTAM OCHOBHYIO M JIOTIOJ-
HUTEJIbHYIO JINTEPATYPY, @ B KOHLE CEMECTPA AaTh CIIMCOK BOIPOCOB JIJIsl TOATOTOBKH K 9K3aMEHY.

Ha nepBom 3aHATHN 110 JUCHUILIMHE ClEAYyeT 0053aTeabHO MPOUH(OPMUPOBATDH CTY IEH-
TOB 0 BHJIE U (hOpMe NMPOMEKYTOUHOH aTTeCTalluy 110 TUCLUILIMHE, CPOKAX €€ IPOBEICHUS,
YCIIOBUSIX JIOMYCKA K MPOMEXKYTOYHOM aTTeCTalluy, IPUMEHSEMBIX BUAAX IPOMEXKYTOUYHOTO KOH-
TPOJISL.

N3noxxeHne TEOpEeTHYECKOro Marepuaia AODKHO CONPOBOXKAATHCS HIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MpPEnojaBaTeIeM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKH [P PEIICHUH 3a7]aul HE OTBJIEKAJIN OT IJIABHOTO: OCMBICIICHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeToJ0B. CllefyeT Bcerza yKa3blBaTb IPUMEPBI IPAKTUYECKOIO IPUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHUIX YpaBHEHUU U GOpPMYIL.

[TpakTuyeckue 3aHATHS AOJDKHBI ObITh OPraHU30BAHBI MIPEIOIaBaTeNIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsSI HA MEPHOJUYECKOE BBHITIOJHEHHE CTYIE€HTaMU HEOONbIION caMoCTOs-
TEJIbHOM padOoThI B ayJUTOPUU JJIS IPOBEPKU YCBOEHUS M3JI0KEHHOI'O MaTepHara.

[IpenonaBatenp, BeAyUi IPaKTUUECKUE 3aHATHS, JOJDKEH COTJIACOBBIBaTh y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIGKTOPOM, UCIIOJIb30BaTh €AUHYIO CHCTEMY 0003HAYEHUH.

[IpenogaBatento ciaenyeT A0OMBATHCS CUCTEMAaTUYECKOW HENPEephIBHOW pabOThl CTYyEH-
TOB B TEUEHHE CEMECTPA, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTYJACHTOB U IIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITMAZaxX U KOHKypcax.

CTyneHT OJKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOIABaTENsl B JOCTUKEHUHN KOHEU-
HOTO pe3ysibTaTa: B NMPUOOPETEHUH OOY4YaIOIMMUCS MPOYHBIX 3HAHWUN, YMEHUI U BJaJeHUA
HaKOIIJICHHOM MH(popManuel 17 pereHus 3a/1a4 B IpopecCuOHaIbHOMN e TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxxHO mpoBe/ieHue 3aHATUN U aTTeCTalluid B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTeMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CLO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoit «MaTtemaTuka 3JIEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) (cm. n.4.4).

11



[Topsimok mpoBeeHust paboT B TUCTAHIIMOHHOM (popMaTe YCTaHABIMBACTCS OTIEIBHBIMU PACIIo-
PSYKEHUSIMH TTPOPEKTOpa Mo y4eOHOH paboTe M/WiH IIEHTPOM yu4eOHO-METOINYECKON PabOTHI.

6.2. MeTozmqecmle YKazaHus 1JId oﬁyqamumxcn 10 0OCBOCHMIO
AUCIHHUIIIINHBI

Pa3nesi: 31eMeH Tl JTHHEITHOH aredpbl

Martpuusl u onpeaenurtenu. [Ipexne Bcero, CTy€HT J0JKEH ITOHATh, YTO MAaTPULIA — 3TO
TabauIa yuces (MpuyeM 3Ta TablIMLa MOKET UMETh OJUHAKOBOE YMCJIO CTPOK M CTOJIOLOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM), @ ONIPEAETUTEINb- 3TO YUCIIO, 3alIMCHIBAEMOE B BUJIE KBAAPAaTHOM
TaOJIMIIBI, TO €CTh ONPEAETUTENH CYIECTBYIOT TOJIBKO Y KBAJAPATHBIX MaTpPUL.

Craenyer o6paTuth 0c000€ BHUMAHKE HA ONEPALUI0 YMHOXKECHHS PSIMOYTOJIbHBIX MAaTPHII
U MOHATh, KAKUM IOJy4aeTcsl MOPSAA0K MaTpULbl — Ipou3BeaeHuss. OCOOEHHOCTh MaTpPULL TaKXKe
COCTOUT B TOM, 4YTO IIPOU3BEJICHIE MaTPUL] HE IEPECTAHOBOYHO, TO ecTh AB = BA .Crienyer 00s-
3aTeJIbHO YOEAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIIUE 3a/1a4H.

BaxHbIM sBIIsieTCs MOHSITHE 00paTHON MaTpuibl. Hago 3HATh ycroBHe CyIeCTBOBAHHS
00paTHOW MaTpULbl U AITOPUTM ee nocTpoeHus. Ilocne ee BbIYMCIEHUS L1e1eco00pa3Ho AeaTh

NPOBEPKY NPABUILHOCTH PEllIeH s, BBIIONHUB onepanuio yMHoxeHus A~'A = E (nomkua nony-
YUTHCA €IMHUYHAS MAaTPHUIIA)

[Tpu u3ydeHuun onpenenuTencii Ha0 YeTKO YCBOUTH MOHITHS MUHOpPA, AIreOpandeckoro
JIOTIOJIHEHNs1, 3HaTh MHOTOYMCIICHHBIE CBOMCTBA onpenenuTreirsd. s OCBOCHUS TEXHUKHU BBIYUC-
JICHUs OTpeJeNUTeNel 1eecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN OMPEICIUTENb BbIIIE TPETHETO
HOPS/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSISI Pa3JIOKEHHE U 10 CTPOKAM M 10
ctonbuaM. OGpaTuTe BHUMaHUE, KaKie CTPOKHU (CTONOIIBI) MPENOUTUTENbHEE BRIOMPATH JIJIs pac-
KPBITHS ONIPEAETUTENS, YTOObI YIIPOCTUTH €ro Beluucienne. Oco6eHHO 3(pPEKTUBHO BHIUNCIICHHE
OTIpENIeIUTEINS C TTOMOIIBIO AIEMEHTAPHBIX MPE0Opa30BaHUM, MPUBOISIINX €r0 K TPEYroJIbHOMY
BULLY.

[Tpu u3ydyeHun peueHuid cucTeM JIMHEHHbIX anredpandeckux ypasHeHuit (CJIAY) oGpa-
TUTE BHUMAHUE, IIPEKJIE BCETO, HA [IOHATUE PELICHUS] CUCTEMBI U YCIIOBHUSI CYILLECTBOBAHUS PEILIE-
HUW B 3aBUCUMOCTH OT COOTHOILIEHUS MEXKIAY PAHI'OM MATPHUILIbI, PAHI'OM PACIIUPEHHOW MaTPHULIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTHTe BHUMaHUE Ha YCIOBUS MPUMEHEHUs
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depute mpUMephl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX alredpanyeckux ypaBHeHUN meronoM [aycca (BBeneHue 0Oa-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3nen: DieMeHTHI BEeKTOPHOIi ajaredpbl

[Tpn u3yvyeHnn TaHHOW TeMbI 0OpaTUTE BHUMaHHE Ha JIMHEWHBIC ONepalliy HajJ BEKTO- paMH, Ha
MOHSTHUS JIMHEHHOW HE3aBUCUMOCTH U JIMHEHHOW 3aBUCHMOCTH BEKTOPOB, HA PYHIAMEH-TAJIbHOE TTOHITHE
0asnca BEKTOPHOT'O IIPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha pa3io-)KeHHE BEKTopa 1o 0asucy.

3HaTh OIpeeieHUe, T€OMETPUYECKHE CBOMCTBA CKAJISIPHOIO, BEKTOPHOTO U CMEIIAHHOTO
NPOU3BE/ICHHSI BEKTOPOB, (POPMYJIbI JUIS WX BBIYHCICHHS B BEKTOPHOH M B KOOPJHHATHOW (opMe.
O0s13aTENBLHO 3HATDL U YMETH IMPOBEPATH YCIIOBUA OPTOTOHAJIIBHOCTHU, KOJULIMHEAPHOCTH U KOMILIa-HAPHOCTHU
BEKTOPOB.

Pa3zges: KoMILUIeKCHBIE YHC/IA U MHOTOYJICHbI

B sToMm paszpnene, npexe BCEro, Halo MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUIIOCH PACILIHU-
pPEHHEM MOHSATHS JIEUCTBUTENbHBIX YHCEN, 3HATh ONpPEICHNE U TPpU (POPMBI 3alHCH KOMILIEKC-
HOTo ymucina (anredpandeckyro, TPUrOHOMETPUYECKYIO U MTOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TEPIPETALNIO KOMIUIEKCHOI'O YMCJIa U B3AMMHO-0JHO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM
KOMIIJIEKCHBIX YHCET U MHOKECTBOM TOYEK KOMIUIEKCHOU MIIOCKOCTH. 3HaTh (hopMmyiy Ditepa.
KommuiekcHble 4yncia MOKHO M300pakaTh C MOMOIIBI0O BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
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[TosTOMy omepary CI0KEHUS U BBIYUTAHUS KOMIICKCHBIX YHCENI MOTYT OBITh CBEACHBI K OIepa-
IIMSIM CJIOXKCHUS M BBIYUTaHUS COOTBETCTBYIOMINX BEKTOPOB.

Hano 3HaTh ¥ yMeTb BBINOJIHATH ONEpPAIli YMHOKEHUS, ACTICHHS, BO3BEICHUS B TIOJIOKH-
TEJBHYIO CTETIEHb KOMIUICKCHBIX YHCEI, 3allMCaHHBIX B TPUTOHOMETPHUYECKOH (opme, m3BiIeue-
HUS KOPHSI N-0if CTENeHN M3 KOMIUIEKCHOTO YHCTa.

Craenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMILUIEKCHBIX YHCEN SIBISETCA 3a-
MKHYTBIM, TO €CTh JI00as anreOpandeckasi onepanus HaJ KOMITIEKCHBIMU YHCIIAMH HE BBIBOJIUT
3a Ipeielibl 00JIaCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyHbie BUABI Pa3JIOKEHNS MHOTOWIEHA HA MHOXKUTEIH VIS ClTy4aeB, KO-
I71a cpelid KOpHEeW MHOTOYJIeHa MOTYT OBITh KpaTHbIE, KOMILJICKCHBIE KOPHU. DTU CBEACHHS OYAyT
UCTIONIb30BAThCSI, HANPUMEP, B MHTETPATHHOM HMCYHCICHHH TNPH BBIYUCICHUH WHTETPAJIOB OT
IpOOHO-pallMOHATBHBIX (DYHKIHA, IPU PELUICHUU JIMHEHHBIX OJHOPOIHBIX TU(PEepeHIMaTbHBIX
YPaBHEHUI N-TO MOPSAKA C MOCTOSHHBIMH KO3()(PUIIEHTaMHU.

Paznen: AnanuTnyeckasi reoMeTpusi

[Tpy M3y4eHnn aHATTUTHYECKOW TEOMETPUH CIIEIYET, PEXE BCETO, MOHATH, YTO €€ 3a/J1a4e sB-
JSIeTCSl U3y4eHUE TEOMETPUUCCKIX OOBEKTOB MPU MOMOIIM aHAIUTHYECKUX METOJIOB ajareOpsl U
MaTeMaTHYECKOro aHau3a. B OCHOBE Takoro MOX0/1a JISKHUT METO/I KOOPIMHAT, BIIEPBbIC CHCTE-
MaTH4yecku npuMeHeHHbId P. Jlekaprom. OcHOBHbIE IOHATUS T€OMETPHUH (TOUYKa, IpsMasi, II0C-
KOCTB) SIBJISIOTCS HEONPEACTIIEMBIMH, U JJISl UX OMHCAHUS MPUMEHSETCS aKCHOMAaTUYECKHA Me-
TOJI, TIO3BOJISIIOLIMI YCTAHOBUTD B3aMMHO O/IHO3HAYHOE COOTBETCTBHE MEX/Ty MHOKECTBOM TOUCK
IPSMOI U MHOYKECTBOM JICHCTBUTEIBHBIX YHCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPIMHAT.
Hano 4eTko ycBOHUTH pa3nu4Hbie (OPMbI ypaBHEHUH MIPSIMOU M IUIOCKOCTH YMETh IIEPEXOUTh OT
onHOU (opMbI K Apyroi. ClieayeT OCMBICIUTD U YCIEIIHO MPUMEHSTh PEIICHHUS KIACCHYECKUX
33724 aHAJUTUYECKOW T€OMETPUU O B3aWMHOM DPACIOJIOKEHHU TNPSIMBIX U IJIOCKOCTEH, YMETh
OTIPENIeNATh YIJIbI U PACCTOSIHUS MEXKAY PA3INYHBIMA T€OMETPUIECKUMHU 0ObEKTaMH.

OTMeTHM B 3aKJIIOYCHHE, YTO YCIEUIHOEe M3YyYeHHE AMCUUILIMHBI «JIuHeiHas anreOpay,
nproOpeTeHne He0OXOIMMBIX KOMIIETECHITNH, YMEHUH U HABBIKOB BIIaJICHUS] MATEMAaTHIECKUM arl-
napaToM TpeOyeT OT CTYJEHTOB OOJIbIION caMOCTOATENIbHOM paboThl. OOpaTHTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOJAMMEBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBUH C YYEOHBIM ILIa-
HOM, OOJIBIIIE YKCIa YacOB, OTBOJMMBIX Ha BCE BU/IbI ayIUTOPHBIX 3aHATHUIL.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoH/I OIICHOYHBIX CPEJCTB MpeacTaBieH B [Ipunoxkenun 2 x paboveld mporpaMMe M BKIIIOYAET
paszensl:

1. MeTopl KOHTPOJIS U OLICHUBAHMSI PE3yJIbTaTOB 00YUEHUS

2 [lIkana 1 KpUTEpUU OLICHUBAHUS PE3YJIbTATOB O0yUEeHHUs

3. OneHOYHBIE CPECTBA

3.1. Texyuuii KOHTPOJIb

3.2. TIpomexxyTOUYHAs aTTeCTAIUs
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Ilpunosicenue 1

1. TemaTHYeCKHUii MJIaH JUCHUIINHBI «J/IuHelHAsI ajiredOpay» Mo HANPABJIEHHIO MOATOTOBKHU

09.03.02 «MupopManMOHHbIE CUCTEMbI M TEXHOJIOTHID)

I/IHTeJIJIeKTyaJILHbIe l/IH(l)OpMaHI/IOHHO-I/I3MepI/ITEHLHLIe CHUCTEMBI

IMpo¢uiab moaAroToBKHU

®opma 00y4eHHUsI: OUHAS
I'ox naGopa: 2024/2025

(bakajsiaBp)
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOATEIbHYIO Buabi camocrosiTesibHON padoThI ©opmbl
o aTTecTa-
5 = paboTy cTy1eHTOB CrtynenToB
Paznen § g ’ mu
8 &’ H TPY0€MKOCTh B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pegepar | K/p | O | 3
IlepBblii cemecTp
Pasnen 1. DiemMeHTHI TMHEHHOM aJI-
1.1 | redpbl MaTpuiisl, IeHCTBHS HAJ MaTpH- 1 3 2 2 3
[[aMH.
Onpenennureny, UX CBONCTBA M BBIYUCIIE-
HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH- 3
12 | HPIX YpaBHEHUM. 1 4 2 *
" | Beuaua 3ajauuii PTP Ne 1 no auHeiiHoi
anreope .
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1.3

OOGparHas MaTpulia ¥ ee Bhiaucienue. Mar-
pUYHAs 3allUCh CUCTEMbI JMHEHHBIX ypaB-
HEHUMH.

1.4

CucreMbl TUHEHHBIX aNTeOpandecKux
ypaBHEHU, OCHOBHBIC ITOHATHS U OIIPE/Ie-
JeHus. Perenue cucTteM JUHEUHBIX ypaB-
HeHu MetogoM Kpamepa, metoom oopart-
HOW MaTPHUIIbI

1.5

Pemenne cucreM IMHENHBIX YpaBHEHUI
MeroaoM ['aycca. Panr marpunsl. Teopema
Kponekepa — Kanemm.

1.6

Merton ['aycca B mpOM3BOJIBHBIX CHCTEMAX
JMHENHBIX ypaBHeHUH. OAHOPOIHbBIE CU-
CTEMBI JINHEWHBIX YPAaBHEHU.
CamocrositesibHas padora Nel B ayauro-
PpMH 10 JIMHeiHOol anredpe

1.7

Paznen 2. Bextopsl. JIluHeliHble onepanun
HaJl BEKTOpaMH, UX CBOWCTBA. JIMHEIHbBIE
KOMOUHAIMKU BEKTOpoB. JIMHEHHO He3aBH-
CUMBIE W JIMHEHHO 3aBUCUMBIE CUCTEMBI
BEKTOPOB.

Briiaua 3ananuii PI'P Ne2 no BekTopHOIi
ajareope.

1.8

IToustue Oa3mca. KOOp,Z[I/IHaTLI BCKTOpA.
KOJ'IJ'II/IHCapHOCTL, OpPTOIrOHAJIBHOCTH U KOM-
IJIAaHApHOCTb BEKTOPOB.

10

1.9

CkansipHOoe Npou3BEJCHUE BEKTOPOB U €ro
CBOMCTBA. BekTOpHOE NpOU3BENECHHE ABYX
BEKTOPOB, €70 CBOMCTBA.

11
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1.10

CmenanHoe TPOU3BEIEHUE TPEX BEKTOPOB
M ero csoicrTBa. Brluncnenne oObema ma-
pajuienenumnena. YcCJIOBUE KOJUIMHEApHO-
CTH, OPTOTOHAJILHOCTH U KOMILIAHAPHOCTH
BeKTOpoB. OPTOHOPMHPOBAHHBIN  Oa3uc.
Brerunciienne CKaqsgpHOTO, BEKTOPHOTO M
CMEIIaHHOTO MPOU3BEJACHUI BEKTOPOB, 3a-
JIAHHBIX KOOpJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTesqibHasi padota Ne 2 B ayAuTo-
PMH 110 BEeKTOPHOM ajredpe

12

1.11

JIuneitnpie nmpoctpancTBa. PazmepHocTs U
0a3uc JIMHENHOTO MPOCTPAHCTBA.

Matpuna nepexoma ot 0aszuca K Oazucy
npeoOpa3oBaHUe KOOPAMHAT BEKTOpa MpH
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAUEHUS JIMHEHHOTO OIe-
paropa.

13

1.12

Pa3nen 3. KommjekcHble Yncjia U MHO-
rowieHbl MHOXECTBO KOMIUICKCHBIX YH-
CCJI. q)OpMI)I 3aIlIUCH KOMIIJICKCHBIX YHCECII.
OnepauHH Haa KOMIUICKCHBIMHU YUCJIaMWU.
Pasnoxxenne MHOTrOUYsIeHA HAa MHOXKHUTEIU
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AHanmTnyeckasi reoMeTpus
Cuctembl KOOpJIWHAT. PazmuyHbIE THUIIBI
YpaBHEHUH INIOCKOCTH

Briiaua 3axannii PI'P Ne3 no anaaurm-
YeCKOil reoMeTpum

15

1.14

PasnuuHble THIIBI YpaBHEHUH NPSIMOM Ha
IIJIOCKOCTH U B IPOCTPAHCTBE

16

17




1.15

B3anMHOe pacrosiokeHue IpsiMbIX Ha IUI0C-
KOCTH M B IIPOCTpaHCTBE. Bpruncienue pac-
CTOSIHUM MEXIY IBYMs TOYKaMH, TOYKON U
npsiMoi. B3auMHoe pacnonoxenue miocko-
creil. BeluncieHue paccTossHUN MEXAY TO4-
KOH U INIOCKOCTBIO

CamocrosiTeibHasi padora Ne 3 B ayIuTo-
PHMH 110 AHAJTUTHYECKON reOMeTPHH

17

1.16

KpuBbie BToporo nopsiika ux reomerpuye-
CKHE CBOHCTBAa. YpaBHEHHUs JJUIUIICA, THU-
nepOosbl, mapabonsl OOmiee ypaBHEHUE
KpuBOoHi BTOporo mnopsaka. IIpuBenenue
KPUBBIX BTOPOTO TOpPSIKa K KaHOHHYE-
ckomy Buay. [loBepxHOCTH BTOpPOTO TIO-
psaKa

18

®opma aTTecTAAN

21

Bcero yacoB mo AucuuILJINHE

16

32

60

PI'P

caMm
pao.
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Ilpunoscenue 2

®OH/I OIEHOYHBIX CPEIACTB
MO JUCHMILINHE

«/IuneitHas aareopa»

Hanpasnenue moarorosku: 09.03.02 «MHpOpMaAITMOHHBIE CHCTEMBI U TEXHOJIOTHH
[Ipoduns: «MHTENNEKTyaIbHbIE HHPOPMAIIMOHHO-U3MEPUTEIbHBIE CUCTEMBI.
®Dopmbl 00yUeHUS: OYHAS.

Kadenpa: «Maremarrka»

1. MeToabl KOHTPOJISA ¥ OLIEHUBAHHS Pe3yJIbTATOB 00y4eHUsI

J171st KOHTPOJIS YCIIeBaeMOCTH M Ka4eCTBa OCBOSHUS TUCLUIIIMHBI HACTOSIIECH TPOrpaMMOit
MPEAYCMOTPEHBI CIACAYIOIINE BUIABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIU KOHTPOJIb);
- IPOMEXKYTOYHAS aTTeCTalHsl (IK3aMeH).

2. HIkaja u KpuTEepUM OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUSA
DopMa NPOMEKYTOYHOM aTTEeCTALMU: IK3aMeH

[TpomexyTouHas arrectanus o0yJyaromuxcs B popme 3K3aMeHa POBOIUTCS 110 pe3yJibTaTaM
BBITIOJIHEHUS BCEX BUIOB yU4eOHOI pabOThI, MPETyCMOTPEHHBIX YU€OHBIM TIAHOM I10 JAHHOH TUCIIH-
IIJIMHE, IIPU OTOM YYUTBHIBAIOTCS PE3YJIBTATHI TEKYLIErOo KOHTPOJSA YCIEBAEMOCTU B TCYECHHUE Ce-
MecTpa. OLeHKa CTEeNeHU JOCTHKEHHUs 00YyYaroUIMMHUCS TUIAHUPYEMbIX Pe3yJbTaToOB O0Y4YEHHUs MO
JUCLUIIIIMHE IPOBOAUTCS MPENOAaBaTeIeM, BEAYIUM 3aHATHUS 110 AUCLHUIUIMHE METOAOM JKCIIEPT-
HOM oueHKH. [1o uroram nMpomMeXyTo4HOM aTTeCTaluy M0 AUCLUIUIMHE BBICTABISAECTCA OLCHKA «OT-
JINYHOY, «XOPOLIOY», «yIOBIETBOPUTEIILHOY» UIIU «HEYIOBIETBOPUTEIIBLHO.

IIkana oueHUBaHUA Onucanne

BrimonHeHsl Bce o0si3aTeslbHbIe YCJOBUSI NMOATOTOBKHU CTY-
JAeHTa K HPOMEKYTOYHOHM AaTTeCTAlMM, IIPEIyCMOTPEHHbIE
IpOrpaMMoil TucuUIUIMHbL. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeJIsIM, IPUBEACHHBIM B
OtinyHo TabIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMH, MIPUMEHSAET UX B CUTYallUsX MOBBIIIEHHOW CIIOKHO-
ctiu. Ilpu 3TOM MOryT OBITH JOINYIIEHBI HE3HAYUTEIbHbIE
OLIMOKHM, HETOYHOCTH, 3aTPYAHEHHUS IPH MEpeHOce 3HAHUU U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

Xoporo BrimonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKH CTYy-
JAEHTA K MPOMEKYTOYHOH aTTeCcTalMH, IPEIyCMOTPEHHbIE
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nporpamMmoil 1ucuMIuiuHbl. CTYIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTEIISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYILIECTBEH-
HbIE MOrPEIIHOCTH, 33Ja4d PEIIAeT C HEeJI0YeTaMH, HE BIIHSIO-
HIMMH Ha OO X0 peleHusl.

Y 10BIETBOPUTEIBLHO

BeimonHensl Bce 00si3aTe/IbHbIE YCJI0BHSI NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHON aTTecTauMu, IIPEIyCMOTPECHHbIE
nporpaMMoil TuciuIuiuHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJIsIM, [IPUBEICHHBIM B
TabIUIax, ONEPUPYET MPHUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIkaMu. Ho moxa3biBaeT HernyOOKue 3HaHUS, IPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK MM MPOTUBOPEYHH, OJTHAKO B (op-
MYJIMPOBAaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMEHTAllMe U BBIBOJAMM, B PEIIECHUHU 3a1a4 MOTYT
coJiepkaThCs rpyOble omnoKu. /1 nomyyeHus mpaBUIIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTYy-
AE€HTAa K HNPOMEXYTOYHON aTTecTauMu, IpPeayCMOTPEHHbIE
nporpammont aucuuruivisl, MW cTyneHT neMoHCTpupyer He-
MIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB ITPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAUUTENbHBIE OMIUOKH, TIPOSBISETCS
OTCYTCTBHME 3HAHWW, YMEHUW, HABBIKOB IO psly MOKa3arTeseH,
CTYAEHT UCIBITHIBAECT 3HAUYUTENBHBIE 3aTPYAHEHUS MIPU OMEPH-
POBAaHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbIE CpecTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

IIpencrasienune one-
HOYHOTO CPEZCTBA B
DdOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpecTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpeacTBo NpoOBEPKH YMEHHUH NPUMEHSATH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a1a4
OIPEAEIEHHOrO0 THUMA IO TEME WU pas3-
neny

KonTposnbHsbie 3a1a-
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpencTBo MpoOBEpKH YMEHUN NPUMEHSTH
MIOJIyYEHHBIE 3HAHUSA I10 3apaHee OInpese-
JIEHHOW METOJMKE NIl pEeUIeHMs 3ahad

Kommnexr 3amanmit
TSI BBITIOJTHEHUS pac-
YeTHO-TpaduIecKon
paboTbI
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WU 33IaHAA TI0 MOJYJIIO WJIH JAUCITH-
IUIAHE B I[EJIOM.

CpencTBo KOHTPOJIS,, OPraHU30BaHHOE KaK
crienanbHas 6eces1a me1arornyeckoro pa-

VeTHbIH onpoc co- | O0THHKA ¢ 00ydarolMMcs Ha TEMbI, CBS- Bomnpocs! o
3 OeceoBaHKE, 3aHHBIC C U3y4aeMOH JTUCIUIUIMHOM, U pac- | TeMmam/pa3/enam JIuc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHUU LIUIUIMHBI

00yJaroIIerocss 1Mo ONpPEICIICHHOMY pa3-
Jieny, TeMe, IpodsiemMe U T.11.

CucreMa CTaHIapTU3WPOBAHHBIX 3aJIaHUH,
Tect [TO3BOJISIONIAS aBTOMATHU3UPO-
(T) BaTh MPOICAYPY M3MEPEHHUS YPOBHS 3Ha-
HUI 1 yMEHHI 00yJaromerocs.

5 | Dk3amenanuonubie | CpeCTBO MPOBEPKHM 3HAHUH, YMCHHH, | DK3aMEHAIIMOHHBIC
OMJICTHI HAaBBIKOB. MOJKET BKIIFOYATh KOMILJIEKC T€O- | OMIICTHI.

(3B) PETHUYECKHUX BOMPOCOB, 3a1ad, IMPaKTHIC-

CKHUX 3aJIaHHH.

Bapuanr Tecra

3.1. Tekyuiuii KOHTPOJIb

OneHoYHbIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOTIPOCHI
1 3a1aHus B (oopMe OJTaHKOBOT'O TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOEHUS 00yUaIOIIUMUCS pPa3iesioB
JUCUUIUTUHBL, ipreM PI'P.

Copnepxanue pacyeTHO-Tpadpuyeckoi padoThl.

PacuetHo-rpadguyeckas padora Nel mo JuHeliHo# anredpe.

Kpatkoe conepkanue pacueTHO-Tpaduueckoit paboTsI:

Marpuusl 1 onpenenutend. PenieHue cucteM JIMHEHHBIX anreOpandeckux ypaBHEHHM meronmamul aycca,
Kpamepa u oOpaTHON MaTpHUIIBL.

PacuerHo-rpaduueckas padora Ne2 nmo BeKTOpHOI1 ajaredpe.

Kpatkoe conepkanue pacueTHO-Tpaduueckoit paboTsI:

Bekropsl, nefictBust Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE MMPOU3BE/ICHUS BEKTOPOB.
PacuetHo-rpadguueckas padora Ne3 mo anaaTuTH4YecKoii reoMeTpuM.

Kpatkoe conepkanue pacueTHO-Tpaduueckoit paboTsI:

Paznuunble BUIBI ypaBHEHUH NPsIMOM U MIIIOCKOCTH. B3anMHoe pacnosiokeHue NpsiMbIX Ha MIOCKO-CTH,
IUIOCKOCTEH B IPOCTPAHCTBE.

Kommuiekr 3a1annid
AJIS1 BBIIOJIHEHHS pacueTHO-Tpaduyeckux padort (PI'P)
1o qucuuruinHe «JInneiinas anredopa»

PI'P Nel, vacts 1

(11 0) (2 0 2)
3amanue Nel. Jlansi maTpuiet A='1 3 2 " mw B='0 -3 3

vosl L

BrImoaHUTE IeUCTBUS: A% +8B" .
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3aganue No2. [Ipo0DKUTE JAHHOE MAaTPUIHOE PABEHCTBOU (2A+3B)’ —4A" —6AB = ...

MIPOBECPUTH €0 AJId MaTPUIL AnBu3 NEpBOIro 3agaHus.

3amanne No3. BEIYUCIHTE ONpeNeTnTeNh IBYMsI CIIOCO0aMH: Pa3IoKeHHEM 110 TIEPBOH CTPOKE U
Pa3NI0KEHUEM TI0 TIEPBOMY CTOJIOIY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
3amanue Nod. J{iist JaHHOM MATPUIIBI HAWTH 00paTHYIO MaTpuily. CleaaTh POBEPKY.
( 10 ZW
| 1 1 o}
-1 2 3 J
3ajanne No5. PeruTh MaTpUYHOE ypaBHEHHE AXB =C (maiitu X). Cienats npoBepKy.

(-1 2) (3 4) (0 4)

A=| i B=] ,; C=| .
L2 1 2 3) -9 3)

3ananue No6. Haiftu panr MaTpuisl.

(1 1 2 3 7)

0 5 4 3 1

|2 8 9 15\
-8 2

3 8 6 20

PI'P Nel, 3agaHusd mo pelieHHI0 CHCTEM JJHHEHHBIX ajJredpandeckux ypaBHeHHl

3apanue Nel. Pemnts cucremy metogoM Kpamepa. Crenats mpoBepKy.

X1+4X, — X3 =2
J2x1+2x2 +3%; =7
L3X1 +6X, —2%X; =1
3ananue No2. Pemuth cuctemy u3 Nel Metoom 00paTHON MaTpUIIbL.
3apanune No3. Permuth cuctemy u3 Nel metomom ["aycca.

3ananue Ne4. Pemute HEOAHOPOAHYIO cucTeMy MetoaoM ['aycca. Haiitu obmiee perienue u yact-Hoe
peleHue.

{X1+X2+2X3+3X4:5
{3X%, + 2X, — 4Xy — 2%, =1
| 5x, +4%, + 4x,=11

3aganue NeS. Pemmutes ogHOpoaHYIO cucteMy MeTonoM ["aycca. Haiitu o6mee pemenue u @CP.
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2X1 +6X2 —9%3 —9%x4 =0
4%, —5X3 + X, =0

3X 43x, —Tx, —4%, =0
X

| 1—=3X%, +2%; +5x, =0

PI'P Nel, vacthb 2

3aganue Nel. IToka3arb, 9TO BEKTOPHI - -
M, N, P ob6pa3yroT 6a3uc B IPOCTPAHCTBE U PAZIOKUTH

BEeKTOp & mo 3tomy Oasmcy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3amanue No2. Jlanbl BeKTopsl M ¥ N . BBIACHUTH — KOJIMHEAPHBI IM BEKTOpsI d U b .~

m=(28-8,8),n=(-21,6,-6), a=2m+nm,b =2n-m

AN

3aymanue Ne3. Haiitu |_ , €CITH |_|:6\/;’ |ﬁ|:21 (m,n)=135, a=6n-m.
a m

3aganue Ne4. Jlan A ABC. Haiitn ZB,ecmn  A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. IIpu kakux x BEKTOpHl & W D NepHeHauKyISpHBI?
a=(x;1,-4),b=(x-3;12; x).

3apanue Ne6. Haiitn muomans napaienorpaMMa, IOCTPOEHHOTO Ha BEKTOPax aub.

_ _ _A T
a=2m-5mb =m=+ny, |n—1|:12’ |n| =3,(m,nN)= e

3amanve Ne7. Haiitu monians Tpeyronsuauka ABC, ecnmun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue No8. Jlanbl BekTOpsl @, D, C . BBIACHUTL — KOMILTAHAPHBI JIM BEKTOPLI. ECiin BEKTOpHI He

KOMILTAHAPHBI, TO HAMTH 00bEeM Mapasiesenune/a, IOCTPOCHHOTO Ha BEKTOPAXJIUTh — I b ¢ Monpere-
H ]
KaKyIo TPOHKY OHU 00pa3yloT.

a(l;-1;5),b+(2;4;-2),c(3;0;1).

3ananue Ne9. Jlnst muHeriHOTO onepaTtopa A 3amaHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB Ae,, Ag,, Ae;
. 3ammcarths MaTpuly oneparopa 4 B 06a3uce €, €,, €, uHalith 00pa3s

3jeMeHTa X.

Ae, =7e,+3e,-2¢e,, Ae,=¢e —e,+4e,, Ae,=2¢ +2e,+3e,,
X=2e-4e,+e,.

W&%MRMWME%%%HMﬂ I/IA c_o?ETAI?eHIiE\Ie BEKTOPBI JIMHEHHOTO OllepaTopa,

.
PI'P Ne 1, yactn 3

23



3aganue Nel. Tlpsmas |,  mpoxomur uepes touky A mapamienso Bekropy ( . Ilpsamas |, po-

XOJIIUT Yepe3 Touky B mepnenaukysipHo BekTopy N . HaiiTi TOYKy mepecedeHus mpsMbIX U yTod

mesay mumm, ec - A(3;5), 041;3), B(0;5), n (=3;4).
Bamanne No2. Jlana npsmas |, . Ilpamas |, npoxoaut 4epe3 Toukn A u B . Haiitu paccrosizue ot

ToukM nepecedenns npsambix |, u |, xo mpsmoit 1, .

| [x=-8t-3 A(4;0), B(7:3), 13:9x-12y+2=0.

{ y =3t +4,
3aZ!aHI/Ie Ne3. Haiitu PaCCTOAHUE OT TOUKHU MO 10 IJIIOCKOCTH , npoxoﬂgme]}'[ yepes TOUKY A

MEPIICHANKYISIPHO BEKTOPY N ,-€cim M,(; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. Haiitu yron Mexxay MIOCKOCTBIO 1 TUIOCKOCTBIO 3 , TIPOXOISIIIeii uepe3 TOUKH

ABuC,ecmu o :5x+Yy+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3amanue NoS. 3amucarh KAHOHHYECKUE YPABHEHUS MPSIMOH, 3aJaHHON OOIIMMHU YpaBHEHHUSIMU.
(X +2y—-9z-10=0;
%3x+4y+82—24:0.
3aganue Ne6. Haiitu Touky nepecedenus npamoii | u mmockoctu U yTOJI MKy HUMU.
|-X+2_y_z-1
: - oo iXx+2y-32-12=0.

3 4 -2
3ananue Ne7. Tlpsmas |1 mpoxoaut gepes Touku 4 u B. Ilpsmas |2 mpoxomur uepes Touxy M
NEPHIEHINKYIISIPHO TUIOCKOCTH . Haiitu yron mexy npsimbivu 11 1 |2 u BbICHUTL — NExar Jn

OHHU B O,I[HOﬁ IIJIOCKOCTH UJIM CKPCHINBAKOTCA.

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

2
(x +3)? n ¥ =1 yxa3ath (OKYCBHI, SKCHEHTPHCUTET, TUPEK-
3aganue Ne8. Jlna gaHHON KpUBOM 49 25

TpHuchL. [TocTpouTh KPUBYIO, H300pa3uTh POKYCHI, AUPEKTPHUCHI.

3aganue Ne9. IIpuBectu ypaBHEHHE KPUBOU ox% — 25y2 —18x + 200y — 616 =0 K KaHOHHYe-
CKOMY BHUJly U MIOCTPOUTH KPUBYIO.

Koutpoannble 3agaHusi (IpuMepbl)
Bapuanr.

1. Haiitu 3Hauenns matpnasoro muorowtena F (A)

f(x)=—x3+2x2—x+3,A=(_1 0
L,
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2. HaiiTi panr MaTpHIIsl IPUBEICHHEM K CTYHEHYATOMY Bm[y|

3. BBIUMCIIUTD OTIPeIeIUTENb NPUBEICHUEM K CTYTICHIATOMY BUILY Cl% —25 é
2 7 -1
4, HaP“ITlu MaérpI/II_IX, obpatHyro nanHoOW (a). Permmts MaTpudaHOe ypaBHeHUE (0)
@ T3 5 3 6} 2, (2 3 5)
‘2 7 —ﬂ| |f3 4J Ls - OJ
\ )

5. Pemmuts cucteMy ypaBHEHHUMH. YKa3aTh 00lee ¥ 0JHO YacTHOE pelnenue (a). PemmTs
CHUCTEMY C MOMOIIIBI0 00paTHOM MaTpHIlbl 1 10 Gpopmynam Kpamepa (6)
(4X1 + 9%, —5X; —8X4 =5 (X1 +2%2 + X3 =5
) {3x, +7x, —2x, —4x, = 4 ©) T 35X +3K =7
|2x +5X +X +3x =3 2X +7x —x =13

L 1 2 3 4 L 1 2 3

Bapuant
1. PacrmcaTh pasnioskeHune BekTopa X 10 BEKTOpaM p,q,r
x={5-121}, p={1,-3,0},q={1,-11}, r={0,-1,2}

2. KomnuneapHsl 1u BEKTOPBI P 1 ?

a={2,01}, b={-231}, p=2a+2b,q=3a-2b

AAAA,.

3. JIaHa nrupaMujia ¢ BEpIIMHaMU B TOYKaX

A1(-2,4,8), Ax(4,-1,2), As(-8,7,10), A4(-3,4,-2)

Haiitu:

a) yroi Mexmay pedpamuo) AA,, AA,

00BeM TUpaMUIIBI
B) JUIMHY BBICOTHI OIYIIEHHOW Ha TpaHb AAA,
T') HAUTH JUTMHY MEAMaHbI, TPOBEACHHYIO U3 BEPIINHEI A1 xpedpy AA,

4. BBIYHCIUTH IUIOMAb NapaLIeorpaMMa, OCTPOSHHOTO Ha BeKTopax A u 0 O — yrom Mesxy Bekto-pamu P 1

q



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

DN

Bapuant

1. Haiitu paccrosuue ot touku M, o mockoctu (Mll\/l M3 ):
Mo (-9;10;2), M:(0;7,-4), M2 (4,8,-1), M3(-2;1;3)
(X+y+2-2=0
2. BrmucaTh KaHOHHUECKOE YPaBHEHHE IPAMOiL: {

Xx—y-32+6=0
Xx-2 y-3 z+1

3. HaiiTu TOuKy mepecedyeHHs mpAMOii U IIOCKOCTH:
1 1 -4
4. Haittu Touky P cummerpuunyio touke P orsocutensmo mpamoii |: P (0; -1; 3) u

1

5. Harmcats YpaBHEHHUE IJIOCKOCTH Ol MPOXOIAIIEH Yepe3 TOUKY Mo u NepIeHINKYISIPHO
(MiM2): Mo (3;2;0), M:(41,5), M2 (2;-1;4).
6. Haiitn KOCHHYC yTJjia MEXIY IIJIOCKOCTSIMH O, 1 O, :

o, :3X—y+3=0, a, : x-2y+5z2-10=0

Bapuanrt 3aganuii NpoMexKyTOYHOIO TeCTa

(-2
a0
1.1. HaiiTu panr MaTpuubl IPUBEIECHHEM K CTYIIEHYATOMY BHIY L7
1 2
- 1
L 3 3
-2\, (-2 3 5)
1.2. Pemits MaTpU9YHOE YpaBHEHHE IX =
|—3 4 | | 3 -1 0 |
\ J A )
1.3. Pewuts cucremy no popmyiaam Kpamepa |f3xxl TRt =2 7

|21x+7x2 —x =13
L 1 2 3

1 X+y+2z-9=0.

y_z
-1 1
i

IpsIMO

5)
4 ||

-13
17

2.1. HanmcaTh pasnokeHue BEKTopa X mo Bekropam P4, y — {51_1211} , p= {1, _3,0} ,

q={1,-11}, r={0,-1,2}

2.2. BbIYMCIHUTH IUIONIA/b MapasuieiorpaMma, IIOCTPOSHHOTo Ha BEKTopax a u b oo — yron mexmy

BEKTOpaMH P U (

yis
=L
a=2p+q,b=p-3q, |p|=2, |a|=2, 4
2.3. JlaHa nmupamMua ¢ BEpPIIMHAMH B TOUYKAX
Au(5,1.0) AAAA. ABLI). Ax(6,-2-3) As2.2,0),
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Hality [IMHY MeIMaHbl, POBEACHHYIO M3 BEPUIMHBI A kpebpy AyAg

3.1. Haiitu TouKy nepecedenus npsamoii u miockoctr: X—2 _y-3 _z+1 - xiy12;-9=-0.

1 1 —4

3.2. Haiitu Touxy Pi1 cummerpuunyro Touke P otHocutensHo mpsamoir |: P(0;-1;3) wm

3.3. Hamwmcare ypaBHEHHE IUIOCKOCTH O Tpoxozsmiedi uyepe3 Touky Mo u meprneHAuKyIsIpHO

npamoii (MiMz2): Mo (3;2;0), Mi(41,5), M2(2,-14).

4.1. Tana kpuBasi BTOPOIo mopsiaka x* +4y? —12x +16y +16 = 0. [Toay4nTh KaHOHHYECKOE YpaBHEHHUE

KPUBOH U MOCTPOUTH .€€

4.2. CoctaBuTh MaTpHIly Iepexoaa oT Oasuca € ,e ,e
r_ 2

I T S A S R T S 1

"

! ’ ’
K Oazucy e ,e ,e , eciu
1 2

3 3

e, 2e+e,+e,;e,=€—-6,+6;; 6,=0€,+2¢,+6,

Kpurepum ouenku:

- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM OH PETyJISIPHO B TEUCHUE CEMECTpPa MPEACTABIIIT PELLICHUS
3a/1a4, BBIITOJTHUII ITOJTHOCTBIO BCC 3a/IaHUA U UX 3alIUTUJI, OTBETUB Ha BOIIPOCHI MPECIoaa-BaTeid,

- OLICHKA «HE 3a4YTCHO» BBICTABISIETCS CTYACHTY, €CIIM OH HEPEeryJsipHO B TE€UEHUE ceMecTpa Ipen-
CTaBJISLJ1 pELICHUS 3aj]lad, BBIMOJIHWII 3aJaHMs HE IMOJHOCTHIO MIIM BOOOIE HE MpeACTaBIsul paboThl Ha
MIPOBEPKY, JOIIYCKACT CYIICCTBECHHBIC HCTOYHOCTHU B OTBE€TAX HA BOIIPOCHI IMpeIogaBaTeIA.

st mpoBeneHusT TEKyIIeTo KOHTPOJS 3HAHWW CTYyACHTOB B AUCTaHLIMOHHOM (opmare B pas-
paboranHbIX Kadenpoit «MaTeMaTukay OHJIAMH-Kypcax UMEIOTCS IPOMEXYTOUYHbIE (TPOOHBIE) TE- CTHI.

3.2. IlpomMeskyTOUHas aTTeCTALUS
[IpomexxyTouHast arrectanus - (3K3aMeH) IPOBOANTCS 10 OujeTaM B yCTHOH popme.Bpems
JUTsI TIOATOTOBKH OTBETA HA BOIPOCHI HE Oojee 45 MuH.
Bbunet BiItouaeT T€OpEeTUUIECKHUil BOIIPOC U 3aJa4H.
KommiiekTsl 3K3aMeHaIIMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaTemaTukay.
Tunosble BApMAHTHI ONJIETOB IPUIATAKOTCS.

KoMiuiekT Bonpocos

0 JUCUHMILINHE «JIuHeiiHas anredpa»
Martpuiibl, TUITBI MaTPHIL.
Onepanyuu ¢ MaTpuIlaMu, UX CBOMCTBA.
YMHOXKEHNE NPSIMOYTOJbHBIX MAaTpUILL.
Martpuunas Gpopma 3anMCcH CHCTEMBI THHEWHBIX alNTreOpandecKuX ypaBHEHUM.
OnpenenuTteny U UX CBOICTBA.
[lonsite onpenenurens. MUHOPHI U anredpandecKue T0NOJTHEHHUS.
CucTteMbl TMHEHHBIX aNre0pandeckKux ypaBHEHUH, OCHOBHBIE TIOHITHS U OTIpEIeTIeHNS.
IIpaBuno Kpamepa pemienus cucteM JMHEHHBIX YPaBHEHUM.

N~ E
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9. OOGparHas MmaTpuIla U € BBIUUCICHUE. Y CIIOBHE CYIIECTBOBAHUS OOPAaTHOW MaTPHIIBL.

10. PemieHue cucTeM JTUHEHHBIX alreOpandecKuX ypaBHEHU METOA0M 0OpaTHON MaTpPHIIBL.

11. Meton I"'aycca penieHust CUCTEM JIMHEHHBIX YpaBHCHHIA.

12. Pemienue nMpou3BOJILHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeTo0M [ aycca.

13. Panr marpunsl. Teopema Kponekepa — Kamnernu.

14. OnHopoaHbIE CUCTEMBI TUHEHHBIX ypaBHeHUN. KpuTepuii cyliecTBOBaHUS HETPUBUAIBHBIX pe-
IEHU.

15. [TonsiTHe BEKTOpa U JTUHEIHBIE ONepalluy HaJl BEKTOpaMU, CBOMCTBA ONlepaLHii.

16. JIuneiiHass KOMOWHAIIHS BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTD U JIMHEHHAS 3aBUCHMOCTb T€OMETPUIECKUX BEKTOpOB. Kpurepwuii nu-
HEHOW 3aBUCUMOCTH.

18. [TonsTue 6a3zuca. KoopaumHaThl BEKTOpA.

19. OpronopmupoBaHHbIi 6a3uc. Paznoxenue BekTopa 1o BeKTopam 0aszuca.

20. YropsimoueHHas: TPOWKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE 1 CMEIIIaHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3wuce.

22. Y ca0BuUsl OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

23. JluHeiiHBIE MPOCTPAHCTBA.

24. Marpuiia nepexo/ia ot 6a3uca K 6a3ucy.

25. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUEHUS MATPHIIBI.

AHaJuTH4YecKas reomMeTpust

1. Cucremsl koopauHat. JlekapTOBbI NPSAMOYTOJIbHBIE KOOPJAUHATHI HA MJIOCKOCTH U B IIPOCTPAH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3znauunble TUTIBI YpaBHEHUN MIIOCKOCTH U MPSIMOM.

Brluncnenue paccTossHUM MeXy IByMsl TOUKaMHU, TOUKOH U MPSIMOi, TOYKOH U IIIOCKOCTBIO.
Bbruuciienne paccTosiHUS MEXKIY CKPEIIMBAIOUIMMUCS IPSMBIMU.

Brluncienue yrioB Mexay AByMs IPSIMBIMU, IPSIMOM U IUNIOCKOCTBIO, ABYMsI INTIOCKOCTSIMH.
Kpusbie BToporo nopsiika Ux reoMETpUYECKUE CBOMCTBA U ypaBHeHus. lIpuBenenue kpuBoi BTO-
pOro nopsiika K KAHOHUYECKOMY BULY.

8. KanoHMueckue ypaBHEHUS 3JUIMIICA, TUIIEPOOIIBI, TapadoIbl.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonunueckue ypaBHEHHs c(epsl, dJUIMICOUAA, KOHYCOB, THIIEpOOIONI0B, MapaboIonI0B.

Noakwn

TunoBbie BapuaHThI OUJIETOB
no nuctuiuinee «JInHeiiHas anredopay»

MHWHHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHIS POCCUIMCKOI ®EJIEPALINU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEX/EHUE BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHWH NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI OJUTEX)

®dakynpTeT 6a30BBIX KOMIIETCHITUH, Kadenpa «Marematukar»

Hucummmna  «JIuHelHas anrebpay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBONCTBA.
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XB=A, eciiu _
2. Pemmth MaTpu4yHOE ypaBHEHHE A= |(1 2\| =|( ! 2\|
, B
(2 1) (0 1)
o X1+ 2X2 =-1
3. PemmwmTh cuctemy MeTo10M 00paTHOM MaTPHITEI 2% 3% ~13°
1~ =

4. JlaHBI BEKTOPHI a = (-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBepUTH — KOMILIAHAPHEI JIK OHH.

Ecnu Her, HaiiTh 00beM napaiienenureaa, MoCTPOSHHOTo Ha BEKTopax a,b,c.
5. Haiitu yron mexnay Bekropamu a=(1,-2-2) © b =(2,0,1).

YTBepxkaeHo Ha 3aceqanun Kadeapsl MmaTeMaTuku «_25» 12 2023 r., mpoTokon Ne 5

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

MUHHCTEPCTBO HAVKHU U BBICILIEI'O OBPA30BAHUS POCCUIMCKOM ®EJIEPALTAN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUPEXJIEHUE BBICIIET'O OBPA3OBAHUMA
«MOCKOBCKHWH MOJIUTEXHUYECKHI YHUBEPCHUTET»
(MOCKOBCKMWI1 MOJUTEX)

@daxkynbTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «MaremaTtuka»

Hucunmuna «JIuHelinas anredpay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnass komOuHaius BekTopoB. bazuc. KoopauHatel BekTopa.
12 —1\|

2. Beruucnurs onpesenurens Matpuusl C=AT, ecmn A=3 1 0.

LOllJ

AX; — 2X2 +3X3 =12,

3. Pewnte cucremy ypaBHeHuii MmerogoMm [aycea (% +5%, —3X, =1,

{2x1 +3X, —2%3 = 3.
4. Tloka3arb, 9yTo BeKTOpHI M =(1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3yrT 6a3uC B MPOCTPAHCTBE.

5. Jlano obmee ypaBHeHHe psiMoii  —2x+3y —5=0. Hamucars: ypaBHeHHE IPSMOIi C yTIIOBBIM KO-
s purmenToM; ypaBHEeHHE NPSIMON B OTPE3Kax; HOPMAIbHOE ypaBHEHHE MPSIMOH.

YTBepxkaeHo Ha 3aceqanun Kadeapsl MmaTeMaTuku « 25» 12 2023 r., mpoTokon Ne 5

3aB. kadenpoi B.B. 'aneBko / /

g mpoBeneHust MPOMEXKYTOUYHOTO KOHTPOJIS 3HAHUN CTYJIEHTOB B JUCTAaHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadeapoil «MaTemaTukay OHJIAWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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