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1. Hesn, 3a1aun u mIaHUpyeMble pe3yJabTAThI 00y4eHUsl MO
AUCUMILIMHE

K OCHOBHBIM ye1sim OCBOCHUS AUCUIUTUIHHBI «JIMHEHAs anreOpay clieyeT OTHECTH:

- BOCIIUTAHUE y CTYJICHTOB OOIIEH MaTeMaTH4eCKOU KYIIbTYPBI;

- IpHOOpETEeHHE CTYICHTaMU IIMPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAaHUM, YMEHUH U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYIACHTOB K HWHIYKTUBHOMY W JICAYKTUBHOMY MBIIIICHHIO
HapsLy C pa3BUTUEM MaTeMaTUYECKOU HHTYULIUH;

- YMEHHUE CTYICHTAaMH Pa3BUBaTh HABBIKA CAMOCTOSTEILHOTO U3YUeHUS yIeOHOW U Hay4-
HOW JIMTepaTyphl, CONEPIKAIICH MATEMATHICCKUE CBEICHUS H PE3YIbTAThL;

- IOJITOTOBKY CTY/ICHTOB K JICSITEIBHOCTH B COOTBETCTBUH C KB (DMKAIIMOHHOW XapaKTe-
PUCTUKOM OaKaiaBpa 1o HalpaBJIeHUIO, B TOM Yrciie (GOPMHUPOBAHUE YMEHUH UCTIOIE30BATh OCBO-
E€HHBIC MAaTEeMaTHYCCKUE METO/IbI B TPOGECCHOHATBHOM IESAT eIIbHOCTH.

- MIOATOTOBKY BBICOKOKBaJIM(UIIUPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSAX IU(-
POBOI1 TYpOYIEHTHOCTH U BBICOKMX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOM IU(POBOI IKOHO-
MUKH.

K ocHoBHEIM sadaan OCBOCHHA NJUCHUITIIMHBI «JInHeiinasa anrera» CJICAYCT OTHCCTHU:

- OCBOCHHE CTYJACHTaMU OCHOBHBIX MOHATUH, METOAOB, (POPMUPYIONMX OOIIyI0 MaTema-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO Il YCIEIIHOTO PEIICHUS MPUKIAAHBIX 3a7a4;

- (opmupoBanue y crymeHra TpedbyemMoro Habopa KOMIIETEHIIUM, COOTBETCTBYIOIUX €T0
HAIPaBJICHUIO TOJATOTOBKH M 00ECTICUNBAIOIIMX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/IA.

Oobyuenue mo mucuuiuinHe «JIuHelHas anrebpay» HampapieHO Ha (HOpPMHpPOBaAHUE Y O0ydYaro-
umxcst cienyronmx kommnereHiui B coorBeTcTBun ¢ ®I'OC 27.03.05 «MuHOBaTHKa»

Koa n HamMeHoOBaHMe KOMIIeTe HIMH

NuaukaTopbl 1OCTUKEHHSI KOMITe-
TeHIMH

OIIK-2. Criocoben ¢popMynupoBaTh 3a1a9u
npodeccruoHaabHOM e TEILHOCTH Ha OCHOBE
3HaHUU MPO(PHUITBFHBIX Pa3IeIOB MaTeMaTH4e-
CKHX, TEXHUYECKUX U €CTECTBEHHO-HAYYHBIX
JTUCITATUIAH (MO )

NOIIK-2.1. 3naer npodpuiibHbIE pa3ieibl Ma-
TEMAaTHYECKUX, TEXHUYECKUX U €CTECTBEHHO-
Hay4YHBIX AUCIUIUIMH

NOIIK-2.2. YMmeeT GpopMyIupoBaTh 3a/1auu
npodeccroHaIbHOM e TeIbHOCTH Ha OCHOBE
npoUIbHBIX 3HAHUH pa3/IeloB MaTeMaTHKH,
(bU3HKY U APYTUX TEXHUUYECKHUX U ecTe-
CTBEHHO-HAYYHbIX JUCLMIUINH

NOIIK-2.3. ImeeT ombIT perieHus npodeccu-
OHAJIbHBIX 3aJ]a4 HAa OCHOBE NPUMEHEHHUS Ma-
TEMAaTHYECKUX METO/I0B U MOJIEIIEH, MaTeMa-
TUYECKOT0 arnapaTa, Ha OCHOBE 3HaHUH Mpo-
(UIBHBIX pa3JesioB TEXHUYECKHUX U eCTe-
CTBEHHO-HAYYHbIX JUCLHIUINH

2. MecTo IUCHUILIUHBI B CTPYKTYpe 00pa30BaTeIbHOH MPOrpaMMbl

JlucuuniauHa OTHOCHTCS K 00s3aTeNibHOM yacTu Ooka b1: Moayns «Maremarndeckue u ecre-

CTBCHHO-HAYYHBIC JUCIUIIIIUNHBD).

E€ uzyuenue obecneunBaeT n3ydeHUE AUCIUILINH:

B obszamenvron wacmu:




- MaTeMaTUYECKUU aHAJIH3;
- pusuka;
- TEOpEeTUUYECKasi MEXaHUKA,
- DJIEKTPOTEXHUKA U AJIEKTPOHUKA,;
- COMPOTHUBIIEHUE MaTEPHUAJIOB;
- IpOrpaMMUpPOBaHUE U AJITOPUTMU3ALINA,
- KOMILIEKCHOE MOJIEJIMPOBaHUE C MPUMEHEHHEM METO/]a KOHEYHBIX JIEMEHTOB;
- npumeHenue CAE-niporpaMm Jij1s1 pacueTa mpOYHOCTH U3JIEIIHIM ;
- DJKOHOMHYECKas TeOpHsi U OM3HEC-TIIIAaHUPOBAHUE.
B uacmu ¢hopmupyemoti yuacmuuxamu oo6pazosamenbHbiX OMHOUEHULL:
- KOMIIBIOTEPHOE ITPOCKTUPOBAHNE UHCTPYMEHTA U 000pYI0BaHHUSI;
- aJITOPUTMBI pEIIeHN I HECTaHAAPTHBIX 3a/]1a4.

3. CTpyKTypa H coJep:KaHue IUCIUILTUHBI

OOmas Tpy10eMKOCTh TUCIHUILIMHEI COCTABISACT 3 3a4eTHBIC e AMHUITLI -108 gacos.

3.1. Buasbl yueOHoii paboThl M TPY10€MKOCTh

n/n Bun yueOoHoii padoThI Kolfalgicmo Cemectp 1
AyJIHTOpHBIE 3aHATHSI 48 48
B Tom uucne:
Jlexmm 16 16
1.
CemuHapckue/MpaKTUYECKHUE 3aHATUS 32 32
2 JlaGopatopHsie 3aHsTHS - -
> CamocTosiTesibHAsA padoTa 60 60
IMpome:kyTouHast aTTecCTALMSA
5K3aM€EH ) )
Hroro 108 108

3.2. Temaruueckuii NJIaH U3y4eHHUs THCUHHILIHHbI

Pazmenén B npusnoxenuu 1 k paboueii mporpamme.
3.3. Coaep:xaHue pa3iesioB AU CIUILIM HbI
Beenenne

[Ipeamer, 3apauun u copepkaHue IMCHUIIMHBL. OCHOBHBIE 3Talbl Pa3BUTHUS TUCHHUILIMHBL
CrpykTypa Kypca, ero MecTo U poJib B TOATOTOBKE OakayiaBpa, CBSI3b C IPYTUMHU JTACIHUILIMHAMH.



Pa3zneq 1. iieMeHTBI JIMHE HHOM ajire Opbl
Tema 1. MaTpuusbl 1 onpeaeanTe 4.

[Tonsitue maTpuisl. Buasl matpuil. [lelictBus Hag maTpuniamu. Oniepaiuu HaJ MaTpuLaMu
U ux cBoiictBa. OmpenenuTeny, UX CBOHCTBA M BeuMciaeHUs. [IoHsATHS MUHOpa U anrebpanye-
CKOT'0 JOIOJIHEHUs. Pasno)keHne onpeenuTesis o 3JIeMEeHTaM CTPOKH Wi cTonnOna. Beraucie-
HHUE ONPEACIUTENEH PAITMYHOIO MOPSIKA.

OOpaTrHas MaTpuIla U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHbIe MpeoOpa3oBaHus MaT-
puil. [IpuBeneHre MaTpULIbl K AUArOHAIBHOMY WM TpanelueBUIHOMY Buay. MaTpuuHas popma
3aMHUCH CUCTEMBl IMHEHHBIX aareOpandyeckux ypaBHeHU. PaHr MaTpuisl.

Tema 2. Pemienne cucteM JIMHe HHBIX aJre0panvdeCKMX ypaBHEeHUH .

CucreMbl TMHENHBIX alreOpandecKux ypaBHEHUM, OCHOBHBIE TOHATHS. Pelienne cucrem
JUHEWHBIX ypaBHeHUN MeTo oM Kpamepa, meTooM 0O6paTHO# MaTpuLbl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemin. Pemenne npon3BOIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHU METOJIOM
lNaycca. Pemenne ofTHOpOHBIX CHCTEM JIMHENHBIX ypaBHEHUI. KpuTepuii CylecTBOBaHHUS HETPHU-
BHAJIBHBIX PELICHU.

Pa3nen 2. DieMeHTBI BEeKTOPHOI ajreopsl

Tema 1. JIuneitHbie oniepariuy HaJl BEKTOPAMH, UX CBOMCTBA. JINHEITHbIe KOMOMHAIIUH BEK-
TOpOB. JIMHENHAas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3uc cucremel BEKTOpoB. EnuH-
CTBEHHOCTH Pa3JI0KEHUS BEKTOpa 10 0azucy. OpToOHOPMHUPOBAHHBIN Oa3uC.

Tema 2. CxasnsipHOE, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEICHUSI BEKTOPOB, MX CBOMCTBA. Y CJIOBUS
OPTOTOHAIBHOCTH, KOJTHHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BhIUKClICHIE CKAIIPHOTO, BEK-
TOPHOTO M CMEIIAHHOTO MPOU3BEICHUIN BEKTOPOB, 3a/IaHHBIX KOOPINHATAMH B OPTOHOPMHUPOBAH-
HOM Oasmuce.

Tema 3. JIuneitnbie npocTpancTsa. [lonsrre 6a3uca mpocTpaHCTBA TEOMETPHIECKUX BEK-
TopoB. [IpeobpazoBanme MaTPHILI TMHEHHOTO OTIepaTopa IMpu repexoze ot 6aszuca k 6aszucy. Coo-
CTBEHHbBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MATPUIIBL.

Pa3zgea 3. KommieKkcHbIE YMCJIa 1 MHOTOYJI€ HbI

[TonsiTre KOMIUIEKCHOTO YKciia. DOpPMBI 3aIIMCH KOMILIEKCHBIX uncen. JJelcTBUs Hal KOMILIEKC-
HbMU unciaMu. @opmyna Myaspa. M3BiedeHne KOpHs N-0il MOJOKUTEIBHON CTENIEHU U3 KOM-
IJIEKCHOTO yKciia. PaznoxeHne MHOrowieHa Ha MHOXHUTENU. OCHOBHasI TeopemMa ajreOpsbl.

Pa3nen 4. AnaauTn4ecKasi reoMeTpust

CucreMbl KoopanHaT. JlekapTOBbI MPSIMOYTrOIbHbIE KOOPAUHATHI HA MJIOCKOCTH U B IPOCTPAHCTBE.
[lonsipHas cucrema KOOpAUHAT.

Tema 1. [IpaiMble M MJIOCKOCTH

Pa3nuunble TUIIBI ypaBHEHNH IUIOCKOCTH M YPAaBHEHMH MTPSAMOM (Ha IIJIOCKOCTH U B IPOCTPAHCTBE).
Brruuciienue paccTosIHUM MEXIY IByMs TOUKaMU, TOUYKON U MPSIMOM, TOUKOHN U TIIIOCKOCTBIO.
Brruncnenue paccTossHuS MEKY CKPEILMBAOIIMMUCS MPSMBIMHU.

Boruncnenue yriioB Mexay AByMsl OPSIMBIMH, IPSIMOM U INIOCKOCTBIO, IByMsI INIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOT0 MOPSAIKA

Kpusble BTOporo nopsiaka, ux reoMeTpudecKue CBOMCTBa M ypaBHeHus. [IpuBeienne kpuBou BTO-
poro nopsijika K KAHOHUYECKOMY BUTY.



YpaBHEeHUE TOBEPXHOCTH BTOPOTo Nopsijika. KaHoHMYeckue ypaBHeHHSI c(hepbl, JUTHIICOU 1A, KO-
Hyca, rTunepoosona, napadosoua.

3.4. TeMaTHKA NPAKTUYECKUX 3aHATHI 10 IcUUILINHE «/IuHeiinas anredpay»

Ne 3ansaTHA Tema 3ansaTuA

1 Pasneu 1. DiieMeHTHI JIMHEHOM ajre0ppl. MaTpuIbl, JEHCTBUS
HaJl MaTpULIAMHU.

2 Onpenenurenu, UX CBOMCTBA M BbIYMCIEHHE. MaTpHUuHas 3aluch
CHUCTEMBI JINHEWHBIX YPABHECHUH.

3 OOpatHas MaTpuULla U €€ BBIYNCICHHUE.
CucTembl TMHEHHBIX aNredpandeckux ypaBHEHUH, OCHOBHBIE I10-

4 HATHSA U OnpeesieHns. Pelmenne cucTem TMHENHBIX ypaBHEHU I
meTooM Kpamepa, MeTo oM 00paTHOM MaTpHIIbI

5 Pewienne cucteM nMHEHHBIX ypaBHEHH MeToaoM ['aycca. Panr

Marpuusl. Teopema Kponekepa — Kanemn.

6 Merton I'aycca B IpOM3BOIBHBIX CUCTEMAX JUHEHHBIX YPABHEHUIM.
OnHOPOAHBIE CUCTEMBI IMHENHBIX YPABHEHU .

Pa3pneu 2. DiieMeHTBI BEKTOPHOM ajire0Opbl. Bextopel. JInnen-
HBIC OllepallMM HaJ BEKTOpaMH, UX CBOWCTBA. JIMHENHOE Ipo-
7 CTPAHCTBO T€OMETPUUECKHUX BEKTOPOB. [loHsITHE THHEHHOU KOM-
OWHAIMU BEKTOPOB. JIMHEWHO HE3aBUCHUMBIE W JIMHEWHO 3aBHUCH-
MBIE CUCTEMBI BEKTOPOB.

IonsATHE 6a3uca NpoCTpaHCTBA FE€OMETPUUIECKIX BEKTOPOB. Koop-
8 JTMHATHI BeKTopa. OpToHOpMUpOBaHHBIN Oazuc. KommuHeapHoCTb,
OpPTOTOHAJIBHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB.

CkansipHO€E IPOU3BE/ICHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTHU BEKTOPOB. BeKTOpHOE MpOon3BeIeHUE IBYX BEKTO-
POB, €ro CBOWCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMelaHHOE NPOU3BEACHHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucieHrue o0beMa napauiesienuiea U nupamMmuibl. Y CJI0BUE KOM-
10 IIJIJAHAPHOCTHU BEKTOPOB. BpIUKCIIeHNE CKaJIspHOIO, BEKTOPHOTO U
CMEUIAHHOTO MPOU3BEICHUIN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU
B OPTOHOPMHUPOBAHHOM Oasuce.

JIuneilinble npocTpancTBa. PasmepHocTs 1 0a3uc JIMHEHHOIO Ipo-
CTPAHCTBA.

11 Marpuma nepexoaa ot 6a3uca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa IpH M3MEHEeHMM Oa3uca. JImHeliHble onepaTopsl,
NecTBUS ¢ TMHEHHBIMU oniepatopamMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHbIE 3HAYEHUS MAaTPHULIbI

Pa3zgea 3. KoMIuieKkcHBIE YHCJIa U MHOTOWIeHLI MHOXECTBO
KOMIUIEKCHBIX uncesl. @DOopMbl 3alIUCH KOMIUIEKCHBIX yucen. [lei-

12 CTBHUS HaJl KOMIUICKCHBIMHM YriciaMu. PaznoskeHrne MHOro4YIeHa Ha
MHOXUTEJIH, OCHOBHAS TeOpeMa anreOpsl

13 Pa3nen 4. AHanuTH4YeCKAasi Te OMe TpUs
Cucremsbl KOOpIMHAT. Pa3nuyHbie TUIIBI yPABHEHUM MIIOCKOCTH

14 Paznuunble TUIIBI ypaBHEHUN TPSMO Ha MJIOCKOCTHU U B POCTPAH-
CTBE

15 B3aumHoe pacnosnokeHne NpsMbIX Ha MJIOCKOCTH U B IPOCTPAH-

cTBe. Brrunciaenue paCCTOSIHI/Iﬁ MCXKAY ABYMSA TOYKaMH, TOYKOH U




npsAMOil. BpluncieHrne pacCTOSHUSA MEXKIY CKPEIMBAIOIMMUCS
npsAMbIMU. B3anmHoe pacnonoxeHue miockocteil. Berancnenue
pacCTOSTHUIN MEX Yy TOUKOW U TNIOCKOCTBIO

16 KpuBble BTOpOro nopsiika X reoMeTpu4ecKue CBOMCTBA. Y paBHeE-
HUS 3JUIMIICA, TUIepOobl, napaboisl O0ee ypaBHEHHE KPUBOH
BTOpOro nopsizka. [IpuBenenne kpuBoi BTOPOro nopsaka K KaHo-
HuueckoMmy Bufy. IloBepxHoctu Broporo nopsaka

=

4. Y4eOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecevyeHne

4.1. HopmatuBHble 10KyMeHTHI H 'OCTHI

®I'OC 27.03.05. ManoBartuka. 2020.

AxaneMuueckuil yaeOHbIHN I1aH 10 HampaBieHuto noarotoBku: 27.03.05 Munosartuka. [Ipo-

bune: AxmutuBHbIe TexHONOTHU. Popma oOyuenust — ounast. 2023.

Vka3 [Ipesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTernn HayqHO-TEX-
Hosiorn4eckoro passutus Poccuiickor @enepanum.

[Ipuka3z MunucrepcTsa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 yrBepxkaeHuu [lopsika npuMeHEHHUs OpraHU3alUsIMHU, OCYLECTBIIONMMU 00pa3oBa-
TEJBHYIO IeATENIbHOCTD, YJIEKTPOHHOT0 00Y4eHHSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH MU peanu3aii 00pa3oBaTelbHbIX TPOrpaMM».

4.2.  OcHoBHasi IuTEpaTypa

3abonorckuii B.C. JIuneiinas anrebpa 1 aHanmuTHUeCKast reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: U3a-so MIHOPA-M, 2022. 309 c. (Beiciiee o6pa3oBa-
Hue: 0aKanaaBpHar).

Cuporuna UK. JIuneiinas anreOpa u aHaTUTHYECKAsi TECOMETPUS: MHTEPAKTHUBHBINA KypC:
yuebHoe mocobue mis By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.

Kypc nexuwmii no nuHeiHOU anredpe U aHaTUTUYECKON reoMeTpuu: yuebHoe nocobue. // Kyn-
psasueB b.1O., Marsm B.U., [Tokazees B.B., Uepkecona I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponHbIi pecypc. |

4.3. JlonmoJHuUTeJbHAas IMTEPATYpa

KpaTtkuii xypc BbICIEll MaTeMaTHUKH [DIIEKTpOHHBIA pecypc]: ydel. - DIeKTpoH. JaH. -
Mocksa: HamkoB wu K, 2017. - 510 C. [Pexxum  poctyma: URL:
https://e.lanbook.conVbook/93522. - 3aru. ¢ skpana.] .

3yokoB B.I'., JIsixoBckuii B.A., Maptemenko A.W., Munocues B.b., Ilynkaps E.A. Kypc ma-
TEMaTUKH JIJIs1 TEXHUYECKUX BBICIIIMX Y4eOHBIX 3aBeneHuii. Yactu 1-4. M.: MI'T1Y, 2012. 400
9K3.

Wneuna B.A., [To3nsk O.I'. Ananutnueckas reomerpus. M.: Hayka. ['maB. pen-us ¢pusuko-ma-
TeM. TuT-pbl, 1988. 224 c.

bexnemumes, J[.B. Pemenune 3amau u3 Kypca aHaIUTUYECKOW F€OMETPUM W JIMHEHHOU al-
reOpsl [ DIMeKTpOHHBIH pecypc]: yued. mocobue - DnekTpoH. faH. - Mocksa: @usmatiur, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHna. |

4.4, JjaeKTpoHHBbIEe 00pa3oBaTeIbHbIE PECYPChI

[IpoBenenue 3aHATUI U aTTECTALlMM BOZMOXKHO B TUCTAHLIHOHHOM (pOpMaTe ¢ IPUMEHEHUEM CH -
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

CTeMbl TUCTaHIIMOHHOro 00yueHus: ynusepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
¢benpoii «MaremaTHKa» SIEKTPOHHBIX 00pa3oBareibHBIX pecypcoB (DOP) mo BceM paszpenam
MIPOrPaMMBL:.

Haszeanue 0P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanmuTHYEeCKast TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKad reoMCTpua

Pa3paborannbie DOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
IMopsnok npoBeneHus pabOT B AUCTAHIMOHHOM (POPMATE YCTAHABINBACTCS OTACIBHBIMHU PacIIo-
PSOKEHUSIMU MTPOPEKTOpa 10 y4eOHOM paboTe 1/WiiH HEHTPOM yIeOHO-METOANYECKOM paObOTHI.

Ka>1<m;n71 CTYI[GHT O6€CH€‘~IGH I/IHJII/IBI/II[yaJ'IBHBIM HGOI’paHI/I‘-ICHHBIM )IOCTyrIOM K SHGKTPOHHOI\/’I

O0MOIMOTEKE MOCKOBCKOI'O IOJIMTEXA

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

I/IHTepHeT-peCYpCH BKJIFOYAKOT y‘ICGHO-MCTOIlI/ILICCKI/Ie MaTepualibl B 3JICKTPOHHOM BUAC, IPCI-

CTaBJIEHHBIE Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTeMaTH4IecKOro 0Opa3oBaHU

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

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

[one3nsle yueOHO-METOMUECKHE U MH(OPMAIIMOHHbBIE MaTEpUaIbl IPEACTABICHB Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAITMOHHO-TETEKOMMYHUKAIMOHHOM ceTH « IHTEepHET» 111 OCBOCHUS

JMCHMILIHHBE WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInmieH3M0OHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe NPorpaMMHoe
o0ecrmeueHue

Ne| HaumenoBaunmue | Pazpadorunx 110 JoctynHocTth Ccblika Ha Enunblii peectp
(mpaBoo0Jana- (IMIeH3MOHHOEe, | POCCHMICKHMX MPOrpamMm JJIst
TeJlb) cBO0OIHO pac- 9BM u B/l (npn Hagm4um)
MPoCTpaHsieMoe)

1 | Astra Linux | OOO JIueH3uOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOdmuc 00O "HOBBIE JlutieH3nonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOT' A" 75

4.6. CoBpeMeHHbIe MpodeccHOoHATIbHBIE 0a3bI JAHHBIX U MH(OPMAIIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHET, JOCTYNHBIX [IJIsl OCBOEHU S AUCHUILINHBI:



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

HanmenoBanmue Ccplika Ha pecype HJocTtynHocrn

HNudopMannoHHO-cIpaBOYHbIE€ CHCTEMbI

HoctynHa B cetn UH-
https://stackoverflow.co
Stack Overflow o TepHeT 0e3 orpaHuyve-

HUU

HNudopmanmonnbie pecypest Cett | hitp:// www.consultant.ru | Jocymso
KoncynerantlIroc

[Topran ®@enepanbHBIX rocyaap-
CTBCHHBIX 00pa30BaTEIbHBIX CTAH- http://www fgosvo.ru. HoctynHo

JApTOB BBICILIETO 00pa30BaHUs

JIeKTPOHHO-0M0JIMOTe YHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HoctynHa B cetu Un-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | JoctynHa B cetu 1H-
ru/ TepHeT O0e3 orpaHuye-

HUH

IIpodeccuonanbubie 02361 JAHHBIX

baza naHHBIX HAYIHOH 2JIEKTPOH- http://www.elibrary.ru JoctymHo
HOI OMOIMOTEKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrynHo
noJITeMaTHuecKas peepaTuBHO-
oubnmorpaduueckas u
HayKoMmeTpudeckas (OndimoMeTpu-
Jeckas) 0a3za JaHHBIX

5. MaTepuaJibHO-TeXHHYECKOE 00ecnevYeHue TUCHUILTUHBI

MarepuanabHo — TeXHHYEcKasi 0a3a yHUBepCUTETa 00eCriedrBaeT MPOBEICHIE BCEX BUIOB
3aHATUH, TPEyCMOTPEHHBIX Y4eOHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIONIMM CAHUTAPHBIM H
[IPOTHUBOINOKAPHBIM IIPaBUIaM U HOPMaM.

Kadenpa «MaremaTukay He pacroiaraet COOCTBEHHBIM ayJJUTOPHBIM (DOHJIOM H HUCTIOIb-
3yeT ydeOHbIC ayIuTOpUH U3 00IIero (GoH/Ia YHHBEPCUTETA.

[Tpu HEOOXOAMMOCTH LIS IPOBEICHHSI HHTEPAKTUBHBIX IIPAKTHUYECKUX 3aHIATUN UCTIOJB3Y-
IOTCs KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTECTA.
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6. MeToauMyecKue peKOMeHAauu

6.1. MeToanuyecKkue peKOMeHIAIMHU JJIs1 MPeNoAaBaTeJisi 0 OPraHu3anuu odoyye-
HHS

[Ipesxne Bcero, cienyeT 0OpaTUuTh BHUMAaHKE CTYJIEHTOB Ha TO, YTO MPAKTHUECKH BECh H3Y-
YaeMbIil UMH MaTepHa He TpeOyeT KaKoW-Ir00 CrieuaabHOM (JIOMOTHUTEIBHOM ) TOATOTOBKU H
BIIOJIHE MOKET OBITh YCIICIHO M3y4YeH, €CITU CTYJACHTHI OyAyT MMOCEMIAaTh 3aHSATHS, CBOEBPEMEHHO
BBITIOJIHSTH JIOMAIIHUE 3aJJaHUs U TT0JIb30BaThCS (IMIPU HEOOXOIMMOCTH ) CHCTEMOM MIaHOBBIX KOH-
CyJbTallUi B TEUEHUE KAXKJIOT0 ceMecTpa. Bomennme B Kypc MaTeMaTUKU pa3feiibl SIBISIIOTCA
KJIACCHYECKHUMH, B TO K€ BPEMS OHU TPAKTHUYECKHU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
MPOCTPAaHEHUE JI PEIICHUSI Pa3HOTO poja 3a/lay BHYTPU CaMOil MaTEMAaTUKH U MIPUKIIAIHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYACHTaM JIOTHUYECKU BEPHO, apTyMEHTUPOBAHO U SCHO CTPOUTH
YCTHYIO Y MUCbMEHHYIO pe4b, YCIICIHO MPUMEHATHh HAKOIJICHHBIE 3HAHUS B PO €CCHOHAIBHON
JESATEIBbHOCTH.

HeoOxonuMo ¢ camoro Havasa 3aHSATHI peKOMEH/I0BaTh CTYIEHTaM OCHOBHYIO U JIOIIOJI-
HUTEJIbHYIO JINTEPATYPY, @ B KOHLIE CEMECTPA 1aTh CIIUCOK BOIPOCOB ISl MIOJTOTOBKH K K3aMEHY.

Ha mepBom 3aHATHY MO TUCIUTIIIMHE CJIETyeT 00s13aTeTbHO TPOUH(GOPMHUPOBATH CTY/ICH-
TOB O BUJE U (hopMe MPOMEKYTOUHON aTTECTAINH 110 TUCIUTIIINHE, CPOKAX €€ TMPOBEACHHUS,
YCIIOBUSIX JIOMYCKA K TPOMEKYTOUHON aTTECTAIMH, IPUMEHSIEMBIX BUIAX MPOMEKYTOUYHOTO KOH-
TPOJISL.

N3noxeHne T€OpeTH4ecKOro mMarepuaia JOHKHO COMPOBOXKAATHCS WIUIFOCTPATUBHBIMU
MpUMepamMu, TIIATEIIEHO OTOOPAHHBIMU MPETOIaBaTeNIeM TaK, YTOObI TEXHUYECKUE TPYTHOCTH U
BBIKJIQ/IKY [IPU PELICHUH 3a]]a4l HE OTBJIEKAIHN OT TJIABHOTO: OCMBICICHHUS UJEU U CYTH IIPUMEHSI-
eMbIX MeToJ10B. Clie/lyeT BCer/a yKa3blBaTh MPUMEPHI TPAKTUYECKOTO MPUMEHEHHS pACCMOTPEH-
HBIX Ha 3aHATHUAX YPaBHEHHUH U POPMYIIL.

[TpakTHdeckre 3aHsITHS JOJDKHBI OBITH OPTaHU30BaHBI IPETIOJaBaTeIIeM TaKUM 00pa3oM,
YTOOBI OCTABANIOCh BpEMsl Ha MEPHOJUYECKOE BBITOJIHEHHE CTYACHTaMH HEOONBIIOI caMmocTos-
TEIBbHON padOTHl B ayIMTOPUU IS MPOBEPKU YCBOCHUS M3JI0KECHHOTO MaTepHaa.

[IpenogaBarens, BeAyIMii MpaKTHYECKUE 3aHATHUS, TOJDKEH COTTIaCOBBIBAThH YUEOHO-TEMa-
TUYECKUH TIJIaH 3aHATUH C JIEKTOPOM, UCIIOIB30BaATh €IMHYIO CUCTEMY 0003HaUYCHUM.

[IpenogaBarento cneayeT MOOMBATHCS CHCTEMATHYECKOW HEMPEPHIBHON PabOTHI CTY/ACH-
TOB B TEYEHHE CEMECTPA, HEOOXOAMMO BBIBIIATH CUJIbHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHOU
paboTe, K yUaCTHIO B pa3HOTO POJia OJIMMITUAZAX U KOHKYpCaXx.

CTyIeHT OJDKEH OIyIaTh 3aWHTEPECOBAHHOCTH MPENOIaBaTeNs B JOCTHKEHNH KOHEY-
HOTO pe3y/bTaTa: B MPHOOPETCHHH OOYYAIOIMMUCS TPOYHBIX 3HAHWH, YMEHUN W BIIAJICHUS
HAKOIUJICHHOUW HH(pOpMaIue 171 peleHust 3a7a4 B IpodeccruoHaNbHOU AeSITEeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MOXHO NpoBeieHHE 3aHATHI M aTTECTallUil B TUCTAHIIMOHHOM (popMaTe C MPUMEHEHHEM CH-
CTeMBbI AUCTAHIIMOHHOTO 00ydeHus yauBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MatemaTrka» 3JIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.4).

IMopsnok mpoBeneHus padOT B ANCTAHIMOHHOM ()OpMAaTe yCTAHABINBACTCS OTACIBHBIMHU PacIIo-
PSOKEHUSIMU NTPOPEKTOopa Mo yueOHOoM paboTe 1/Wiy HEHTPOM y4eOHO-METOANYECKOM pabOTHI.

6.2. Meroguyeckue yKazaHus JJIs1 00y4alOIIMXCH 10 OCBOCHHIO
AU CHHUTLIHHBI

Pa3nen: 3eMeHTHI TMHeHHOM ajareopsl
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Matpuusl u onpeaeurTean. [Ipexnae Bcero, CTyIeHT IOJDKEH MOHATH, YTO MaTpULIA —
9TO TabuuIa Yucel (MpuYeM 3Ta TabINIa MOXKET UMETh OJJMHAKOBOE YUCIIO CTPOK M CTOJIOIIOB, a
MOJKET OBITh U MPSAMOYTOJIBHOI), @ ONPEeTUTEINb- 3TO YUCIIO, 3aIIUChIBAEMOE B BUJIE KBAIPATHOM
Ta0JINLIBI, TO €CTh ONPEAEIUTENH CYILIECTBYIOT TOJBKO Y KBaJIpaTHBIX MATPULI.

Cnenyer oOpaTuTh 0CO00€ BHUMAHKE HA ONIEPALII0 YMHOKEHUS MPSIMOYTOJIbHBIX MAaTPHIL
U TMOHATD, KAKUM TOJIYy4aeTcs MOPSI0K MaTpUIIbl — pou3BeaeHUs.. OCOOEHHOCTh MaTPHI] TAKKe
COCTOMT B TOM, YTO MPOMU3BEICHNE MATPHUIL HE IIEpPEeCTaHOBOYHO, TO ecTh AB # BA.Cnenyer 00s-
3aTeIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOLME 3aauu.

BaxHbIM siBRsieTCsl IOHATHE 00paTHOW MaTpuilsl. Hamo 3HaTh yclIOBHE CYIIECTBOBAHMS
00paTHOM MaTpHIIbl U AITOPUTM ee nocTpoeHus. Ilocne ee BeruuceHUs Leaecoo0pa3Ho JenaTh

TIPOBEPKY MPABUILHOCTH PEIICHHUS, BHITOTHUB onepanuio ymaoxkenns A A= E (nomxra momy-
YUTHCS €AUHUYHAS MATPHUIIA)

[Tpu u3yueHnuu onpenenuteneii Haa0 YeTKO YCBOUTH MOHSITHS MUHOpPA, alNre0panieckoro
JIOTIOJTHEH U], 3HATh MHOTOYHCIICHHBIE CBOMCTBA ONpPEAeTUTENs. J[7I51 OCBOCHHSI TEXHUKH BBIYHC-
JICHUs oTpeenuTeNel eaecooopa3Ho, BEIOpaB MPOU3BOIBHBIA ONpEAEUTEIb BBIIIE TPETHETO
MOpSIKA, PACKPHITh €T0 Pa3IMYHBIMH CITOCOOAMHU, IPUMEHSS Pa3I0KEHHE U IO CTPOKaM U T10
cron6mam. O6paTuTe BHUMaHKE, KaKHe CTPOKH (CTOJIOIbI) MPEANOUTUTEIbHEE BRIOUPATH IS pac-
KPBITHSI OTIpEENUTENS, YTOOBI YIIPOCTUTH €ro Bbruucienue. OcodeHHo 3@ eKTUBHO BbIUMCICHUE
OTIpE/ICIUTENS C TIOMOILBIO 3JIEMEHTAPHBIX TPE0OPa30BaHMM, IPUBOIMX €r0 K TPEYroIbHOMY
BUJTY.

[Ipu u3ydeHuu pemeHuit cucTeM JIMHEHHBIX anredpandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMaHUE, IPEXK e BCET0, Ha MOHATHE PEILCHHS CUCTEMBI M YCIIOBHS CYILIECTBOBaHUS pelie-
HUH B 3aBUCHMOCTH OT COOTHOIICHHSI MEX/Ty paHTOM MaTPHIIbl, PAHTOM PACIIMPEHHON MaTPHUIIBI
CHUCTEMBI M YMCJIOM HEM3BECTHBIX U ypaBHeHHH. OOpaTuTe BHUMaHUE HA YCIOBUSI TPUMEHEHUS
¢dopmyn Kpamepa u merona oOpaTHoi MaTpullbl. BHUMaTenpHO pa3depuTe MpuUMephl pelieHUs
MPOM3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHHI MeTtonoM ["aycca (BBeneHue Oa-
3MCHBIX M CBOOOHBIX NTEPEMEHHBIX).

Pazgen: DieMeHTHI BEKTOPHOI ajre0pbl

[lpn w3ydeHnUn MaHHOW TEeMBI OOpaTUTE BHUMAaHWE HA JMHECWHBIC OTEpAIliy HaJ BEKTO-
pamu, Ha MOHATHS TMHEWHOI He3aBUCUMOCTH U JTUHEITHON 3aBUCUMOCTH BEKTOPOB, Ha (PyH/1aMEH-
TaJIbHOE MOHSTHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3io-
KEHHE BEeKTOpa 110 6a3ucy.

3HaTh onpeeaeHue, FTeOMETPHUUECKUE CBOICTBA CKAISPHOT0, BEKTOPHOIO U CMEILIAHHOTO
MIPOM3BEJICHUSI BEKTOPOB, (POPMYIIBI IS UX BHIUMCIICHUS B BEKTOPHOM U B KOOPIAUHATHOM (opMme.
OO0s3aTeNbHO 3HATh U YMETh MIPOBEPATH YCIOBUSI OPTOTOHAIBHOCTH, KOJUTHHEAPHOCTH M KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nen: koMIjie KCHbIE YMCJIA U MHOTOYWIE HbI

B stoM pa3zgene, npexie Bcero, HaJ0 MOHSATh, YTO KOMIUIEK CHOE YUCIIO SIBUJIOCH PACILU-
pEHUEM TOHATHS IeHCTBUTEIBHBIX YHCEN, 3HATh OMPEeIeHHE U TPU (POPMBI 3aMHUCH KOMILIEKC-
HOro ymcia (anredpandyecKyro, TPUrOHOMETPHUIECKYIO U TTOKA3aTENbHYIO), TEOMETPHUECKYIO HH-
TEpIIPETALMIO KOMIIJIEKCHOTO YK CiIa M B3aUMHO-0JTHO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM
KOMIUJICKCHBIX YHCEJI 1 MHOKECTBOM TOUYEK KOMIUIEKCHOU TIJIOCKOCTH. 3HATh (hopmyiny Ditepa.
KommuiekcHble yrciia MOXKHO M300pa)kaTh C MOMOIIIbIO BEKTOPOB Ha KOMIUIEKCHOMN MIOCKOCTH.
[ToaToMy onepanuu CI0KEHUS U BBIMUTaHUSI KOMILJIEKCHBIX UHCETI MOTYT OBITH CBEJIEHBI K OTepa-
LUSIM CIJIOKESHHS M BBIYUTAHHS COOTBETCTBYIOIMX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINOJIHATH ONEpalliy YMHOKEHHUS], JIeJIEHUs, BO3BEICHUS B MOJIOKHU-
TEJNBbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alIMCAHHBIX B TPUTOHOMETPUYECKOH popme, n3Bnede-
HUS KOPHS N-0i CTENEHU U3 KOMIUIEKCHOTO YKCa.

Cnenyer oOpaTUTh BHUMAHHUE HA TO, YTO MHOXECTBO KOMILIEKCHBIX YHCEN SBIISETCS 3a-
MKHYTBIM, TO €CTh JIf00as ajaredpanyeckas onepaius HaJl KOMIUIEKCHBIMU YHMCIIaMU HE BBIBOJIUT
3a npezesbl 00JaCTH KOMILIEKCHBIX YHCET.
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Hano 3HaTh pa3znuyuHble BUbI pa3I0XKEeHHsI MHOTOWIEHA HA MHOYKUTEIIH ATl CIIydaeB, KO-
r7ia cCpeid KOpHEH MHOTOUJIEeHa MOT'YT ObITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBECHUS OyayT
HCIIONIb30BAThCSl, HAIlpUMEP, B MHTETPAJbHOM HCUYHUCIIEHWM IIPU BBIYMCIEHUM MHTETPAJIOB OT
JPOOHO-PAIMOHANIBHBIX (DYHKIUMN, IPU PEILEHUH JIMHEWHBIX OJHOPOIHBIX TU( hepeHIuanbHbIX
YpaBHEHUH N-TO MOPsIKA C TOCTOSHHBIMU KO3((HULIEHTaAMU.

Pa3nesi: AHaaMTHUYECKasi TeOMeTpUs

[Ipu u3ydeHnM aHATUTUYECKOU TEOMETPUH CIIEYET, IPEXKIE BCETO, TOHATH, UTO €€ 3aJa4ei  SIB-
JsIeTCs U3y4eHUe reOMEeTPUYECKUX OOBEKTOB MTPH MOMOIM aHATUTUYECKUX METOJIOB alreOpsl U
MaTeMaTHYECKOro aHaIM3a. B 0CHOBE Takoro 1oaxozAa JIEKUT METOJ] KOOPJMHAT, BIIEPBbIE CUCTE-
MaTH4YeCcKHu mpuMeHeHHbIH P. JlekapTom. OCHOBHBIC MOHATHUS T€OMETPHUH (TOUYKA, MpsMasi, TI0C-
KOCTB) SIBJISIFOTCS HEONPEENIIEMbIMH, U JUISl UX OMMCAHUS IPUMEHSIETCS aKCHOMATU4eC KU Me-
TOJ1, HO3BOJISIFOIMI YCTAHOBUTH B3AUMHO OJJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOUEK
MPSIMOM X MHOYKECTBOM JICHCTBUTEIBHBIX YHCEI U, TAKIM 00pa30M, BBECTH CUCTEMY KOOPIMHAT.
Hano yeTko ycBoUTh pa3ianuHble GOpMbI ypaBHEHUN IPSIMOI U INIOCKOCTU YMETh NEPEXOAUTH OT
onmHOU Gopmbl K apyroi. CieayeT OCMBICIHTD M YCIICIIHO MPUMEHSTh PEIICHUS KIaCCUYSCKUX
3a/1a4 aHAJUTUYECKOM F€OMETPUU O B3aHUMHOM PACIIONIOXKEHUU MPSAMBIX U IIJIOCKOCTEH, YMETh
OIIPEJIEIIATD YIJIbl U PACCTOSIHUS MEX/y pa3InYHbIMU T€OMETPUUECKHUMU OObEKTaMU.

OTMeTHM B 3aKIIIOYEHHE, YTO YCIIENIHOE M3ydeHUe JUCHMILTUHBI « JInHeitHas anrebpay,
IproOpeTeHrE HeOOXOIMMBIX KOMIIETEHIINI, yMEHUI 1 HABBIKOB BJIaJICHUSI MATEMaTUYECKUM all-
napatomM TpeOyeT OT CTYAEHTOB OOJBIION CaMOCTOATENbHOM paboThl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOATENBbHYIO pabOTy B COOTBETCTBUU C y4EOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YACOB, OTBOJIMMBIX Ha BCE BHU/IbI AYIUTOPHBIX 3aHITHH.

7. ®OH OLIEHOYHBIX CPe/JICTB

@DoH/J OLICHOYHBIX CPEJCTB MpeacTaieH B [lpunoxennn 2 xk pabodeil mporpaMme M BKJIIOYAET
paszenst:

1. MeToab! KOHTPOJIS U OLIEHUBAHUS PE3YIbTaTOB O0YUEHUS

2 Illxana v KpUTEpPHUU OLICHUBAHUS PE3YAbTATOB O0yUEHUS

3. OneHOuYHBIE CpEACTBA

3.1. Tekyumii KOHTPOJIb

3.2. IlpoMexxyTouyHas aTTecTaius
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IHpunoscenue 1

TemaTuveckuii IIaH TUCHUIVINHBI «JIuHeiiHas ajaredpa) 1Mo HANPABJIEHUIO MOATOTOBKH
27.03.05 «MuHOBaTHKA»
IMpodniab «KAXAMTUBHBIE TEXHOJIOTHH»

(bakamaBp)
Ounas ¢popma 00yueHus
I'ox na6opa 2023/2024
Buabi yueOHoii padoTsl,
BKJIIOYAS] CAMOCTOSATEILHYIO Buub! camocTosiTe IbHOl padorer | POPMBI
o aTrecTa-
= 2 padoTy CTYyAeHTOB CryaenrtoB
Paznen g g ’ 1070
8 = U TPYI0€MKOCTh B 4acax
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.IIL. | PI'P | Peepar | K/p | D | 3
IlepBblii cemecTp
Pa3gen 1. DiieMeHTBI IMHE HHOM aJI-
1.1 | redpbl MaTpuiibl, J€HCTBUS HAJ MAaTPU- 1 3 2 2 3
aMHU.
OmnpenenuTeny, WX CBOWCTBA U BbIYHCIIC-
HUEe. MarpuyHas 3anuch CUCTEMBbI JUHEH-
1o |HBIX YpaBHECHUH. 1 4 2 3 +
' Boiaaua 3aganuii PI'P Ne 1 no iuHeiiHol
ajareope .
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1.3

OOpaTrHas MaTpuIla U €€ BEIYHCIICHHE. Mart-
pUYHAas 3aUCh CUCTEMbI JUHEHWHBIX ypaB-
HEHUH.

1.4

CucreMbl THHEWHBIX aNreOpandecKux
YpaBHEHHI, OCHOBHBIE TTOHSITHUA U OIPEe-
JeHus. Pemenre cucreM JIMHENHHBIX ypas-
HeHuit MeTosoM Kpamepa, metozom obpart-
HOW MaTpHUIIbI

1.5

Pemenune cucrem IMHENHBIX YypaBHEHU
MeronoM ["aycca. Paur marpunsl. Teo-
pema Kponekepa — Kanemu.

1.6

Merton I'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEHHBIX ypaBHEHUN. OTHOPOHBIE CH-
CTEMBI JINHENHBIX YPABHECHUN.
CamocrosTeibHas padora Nel B ayauTo-
puM 10 JUHelHO aaredpe

1.7

Pa3nen 2. Bextopsl. JInHeliHbIe onepaiyn
HaJ BEKTOpAaMHU, UX CBOMCTBA. JIMHEHbIE
KOMOWHAIIUA BEKTOPOB. JINHEHHO HE3aBU-
CUMBIC W JIMHEHMHO 3aBHUCHUMBIC CHCTEMBI
BEKTOPOB.

Boiiaua 3aganuid PI'P Ne2 mo BeKTOpHOM

ajareope.

1.8

Ilonsatue 6a3uca. KoopauHaTel BekTOpa.
KonnuueapHocTh, OpTOTOHAIBHOCTH U KOM-
IJIAHAPHOCTh BEKTOPOB.

10

1.9

CkasiipHO€ MPOU3BEJCHUE BEKTOPOB U €r0
CBOMCTBa. BekTopHOE npou3BeneHue IByX
BEKTOPOB, €T0 CBOKCTBA.

11

15




1.10

CmeniaHHOe TPOU3BEICHUE TPEX BEKTOPOB
M ero cpoicTBa. Brruucienue oobema ma-
pajuienenunena. YCIoBUE KOJUIMHEAPHO-
CTH, OpTOFOHaJIBHOCTI/I nu KOMHJ’IaHapHOCTI/I
BEKTOpPOB. OpTOHOPMUPOBAHHBINA Oa3uC.
Breruuciienue ckansgpHOro, BEKTOPHOIO H
CMEILIAHHOTO MPOU3BEJACHUN BEKTOPOB, 3a-
JAHHBIX KOOpJMHATaMU B OPTOHOPMHPO-
BaHHOM Oasuce.

CamocrosTesibHasi padota Ne 2 B ayauTto-
PUH 110 BEKTOPHOM ajreodpe

12

1.11

JInueitnbple npocTpaHcTBa. PasmepHOCTh M
0a3uc TMHEHHOro MPOCTPaHCTBA.

Marpunia mepexoga ot 6a3uca Kk 0azucy
npeobpa3zoBaHUe KOOPAMHAT BEKTOpa IpU
u3MeHeHuu 6a3uca. CoOCTBEHHbIE BEKTOPBI
n CO6CTBGHHBIC 3HAYCHUS JIUHECHHOTO OIle-
patopa.

13

1.12

Pa3znen 3. KomijiekcHBIE YMCJIa U MHO-
rowieHbl MHOXECTBO KOMINIEKCHBEIX YH-
cen. opMbl 3anMCH KOMIUIEKCHBIX YHCE.
Onepaupm HaJd KOMIIJICKCHBIMU YHCJIaMH.
Pasnoxxenre MHOrowieHa Ha MHOMKHUTEIH
OCHOBHAs TeOpeMa ajareOpsl

14

1.13

Pa3nes 4. AHaIMTHYE CKAsi TeOMe TpUS
Cuctembl koopauHat. Paznuunbie THIBI
YpaBHEHUH MJIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 mo aHaJMTH-
4eCKOM re OoMeTPUH

15

1.14

PasnuuHble TUIBI ypaBHEHHU IpsAMOM Ha
IIJIOCKOCTHU U B IIPOCTPAHCTBE

16

16




1.15

B3aunmHO€ pacnoioskeHHe NPSAMBIX Ha IIOC-
KOCTH U B IIpocTpaHCTBe. Bpruncienue pac-
CTOSIHMI MEXy IByMs TOYKaMH, TOUKOU 1
npsMoi.. B3auMHOE pacnosiokeHHue mioc-
KOCTeH. BpluucieHue paccTOSHUN MEXIY
TOYKOU U TNIOCKOCTBIO

CamocTtosiTesqibHast padora Ne 3 B ayauTo-
PUH 10 AHAJTUTHYE CKOW reOMe TPU U

17

1.16

KpuBbie BTOporo mopsijika ux reoMmeTpude-
CKHE CBOICTBa. YpaBHEHHS JJUIUIICA, TH-
nepOosbl, mapaboner OOImee ypaBHEHHE
KpuBOl BTOporo mopsinka. [IpuBenenue
KpUBBIX BTOPOro Imopsjika K KaHOHHUYC-
ckomy Buay. IloBepxHocTH BTOPOro Io-
psnka

18

dopma aTrecTanuu

21

Bcero yacoB nmo fucuuIJInHe

16

32

60

PI'P

caM

pao.
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Ilpunoswcenue 2

®OH/l OHEHOYHBIX CPEJICTB
MO JUCHUIIIVUHE

«JIuneriHas aaredopa»

Hanpasnenue noarorosku: 27.03.05 «MlHHOBaTHKA»
[Mpoduns: «AIAUTHBHBIC TEXHOIOTHUM)
dopma 00yueHHs — OuHasl.

Kagenpa: «Marematuka»

1. MeToabl KOHTPOJISI ¥ OLCHUBAHUSA Pe3yJIbTATOB 00y4eHH I

JUis KOHTPOJIS yCIIEBAEMOCTH M Ka4eCTBAa OCBOCHHUS AUCLUIIIIMHBI HACTOSILEH TPOrpaMMoii
IIPEAYCMOTPEHBI CIIEYIONME BUIAbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYLMA KOHTPOJb);
- IPOMEXKYTOUHAsI aTTeCTaIus (IK3aMeH ).

2. llIkana 1 KpUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHH s
dopMa NPOMeKYTOYHOM aTTeCTAIMM : IK3aMEH

ITpomesxyrouHas arrecTarus o0ydaronmxcs B popMe 3K3aMeHa IPOBOJUTCS IO pe3yabTaTaM
BBITIOJTHEHH S BCEX BHJIOB y4€OHOU pabOThI, MPETyCMOTPEHHBIX YUCOHBIM IIJIAHOM I10 JAHHOM TUCIIH-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3YJIbTAaThl TEKYILErO0 KOHTPOJI YCIIEBAEMOCTH B TEUEHHUE Ce-
MecTpa. OIleHKa CTENEeHH JOCTHKEHUS O0yJarolMMUCS MIaHUPYEMbIX PE3yJIbTaTOB OOY4YEHHsS IO
JUCLUIIIMHE IPOBOAUTCS NIPENOJABATEIEM, BEAYILUM 3aHATHS 10 AUCLUIUIMHE METOI0M 3KCIEPT-
HOH onieHKH. [Io mToram mpoMeKyrouHoi aTTecTalliy MO JUCLUIUIMHE BBICTABIIAECTCA OLIEHKA «OT-
JMYHO», «XOPOILO», «YIOBIETBOPUTEIBHO» W «HEYIAOBIETBOPUTEIBLHOY.

MIxajga oneHMBaHUSA Onucanne

BrimonHeHsl Bce o0si3aTeibHbIEe YCJIOBHUS NMOATOTOBKM CTY-
JA€HTAa K NPOMEeKYTOYHOI aTTecTalluM, MPEIyCMOTPEHHBIE
nporpaMMoi JUCHUIUINHBL. CTyIeHT AeMOHCTPUPYET COOTBET-
CTBUE€ 3HAHUM, yMEHU I, HABBIKOB TTOKA3aTENsIM, IPUBEICHHBIM B
OtnuanHo TabNInIIax, ONepupyeT NPUOOPETEHHBIMH 3HAHUSIMHU, YMEHUSMU,
HaBBIKAMU, IPUMEHSET X B CUTYaIHSIX MOBBIIICHHONW CJIOXKHO-
ctu. [lpy »ToM MOryr OBITH JOMYIIEHB HE3HAYUTEIbHBIC
OIMOKH, HETOYHOCTH, 3aTPYAHEHUs] MpPH MEpPEeHOce 3HAHUN U
YMEHU Ha HOBBIE, HECTAHJAPTHBIC 33/1a4H.

BrmosHeHBI Bce 00s13aTeJibHbIE YC/10BUA NMOATOTOBKH CTYy-
ACHTA K HpOMe)KyTO‘lHOﬁ aTrecraumu, npecayCMOTPCHHLBIC
nporpaMMoﬁ AU CHHITIIMHBI. CTy,Z[eHT ACMOHCTPUPYCT COOTBECT-
CTBHUC 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB I1OKa3aTCJIAM, IPUBCACHHBIM B

Xoportio
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TabJINLAX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSAMU,
HaBbIKaMU. B TO ke BpeMs IIpu OTBETE JOIYCKAET HECYIICCTBEH-
HBIE MNOIPELIHOCTH, 3a/la4d pellaeT C HEeIO4YETaMU, HE BIUAIO-
IIMMH Ha OOIIMI XOJ] peLIeHUSI.

Y 10BIIETBOPUTEIBHO

BoimonHensl Bce o0si3aTesibHbIe YCJOBUSI MOATOTOBKHM CTY-
ACHTAa K IPOMEKYTOYHON aTTecTalMu, IPEIyCMOTPEHHbBIE
nporpaMMoil AMcUUNINHBL. CTyIeHT IE€MOHCTPUPYET COOTBET-
CTBUE 3HAHMI, YMEHUI, HABBIKOB MTOKA3aTelsIM, IPUBEJICHHBIM B
TabIuIax, ONepupyeT NPUOOPETEHHBIMY 3HAHUSIMU, YMEHUSAMH,
HaBblkaMu. Ho mokasbiBaeT HernmyOoOKHue 3HAaHUS, IIPU OTBETE He
JIOMYCKAeT IrpyObIX OMMOOK WJIHM MPOTUBOPEYUH, OJJHAKO B Op-
MYJIMPOBAaHUHU OTBETA OTCYTCTBYET JOJKHAsS CBSI3b MEXIY aHa-
JM30M, apryMeHTaluel U BbIBOAAMH, B pELICHUU 3a7ad MOTYT
coJiepxKaTbcs rpyoble ommMOKHU. J{J1s mosryuyeHus paBUIIBHOTO OT-
BeTa TPEOYIOTCSl YTOUHSIOLME BOIPOCHL

HeynosnersopurensHo

He BbInonHeHb! 00si3aTe/ibHBbIE YCJOBHMS NOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHOH aTTeCTALMH, IIPEIyCMOTPEHHBIE
nporpammon aucumiuineel, MJIM cryneHT neMoHcTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHNI, HABBIKOB ITPUBEACHHBIM
B TaOJMIIaX, JOMYCKAIOTCS 3HAYUTEIbHBIC OIMOKH, TPOSIBIISIETCS
OTCYTCTBHE 3HAaHUW, YMEHHUM, HAaBBIKOB IO sy MOKa3aTesei,
CTYICHT UCIBITHIBACT 3HAYUTEIILHBIE 3aTPYIHEHUS IIPU ONEPHU-
POBaHMM 3HAHUSIMU U YMEHHUSIMH.

3. OueHo4YHbIE CpeCTBA

/o

HaumenoBanue
OIIEHOYHOTO CPEeJI-
CTBa

[IpencraBnenue one-
HOYHOTO CpPEJICTBA B
DdOC

KpaTKaH XapaKTCPUCTHKA OHCHOYHOI'O
CpeacTBa

KonTponbhas (ca-
MOCTOSITEIIbHAS)
pabora

(KP)

CpencTBo MpoBEpKH YMEHUN NPUMEHSThH
ITOJIY4CHHBIC 3HAHUS U1 PEIICHUs 3a/1a4
ONPEJEICHHOIO THUIIA [0 TEME HIIU pas3-

nemy

KoHnTtponbHbIe 3a1a-
HUs (IpuMep)

Pacuerno-rpadu-
yeckas pabora

(PT'P)

CpenctBo MpOBEPKH YMEHUM MPUMEHSTH
MOJY4YE€HHBIE 3HAHUS 10 3apaHee OoIpeie-
JICHHOW METOJIWKe MAJsi peIlleHHs 3aaad
HIINn 3aI[aHI/II>'I o MOoAyjir WKW OUCHHU-
IIJIMHE B LIEJIOM.

Kommnekt 3amanumii
JUTSI BBITOJIHEHUS pac-
4eTHO-TpaduIecKoi
paboThl
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CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
cneruanbHas 6ecesia meaaroru4eckoro pa-

VCTHBI ompoc co- | OOTHHKA ¢ 00y4aromMMcs Ha TEMBI, CB- Bormpocsl o
3 OecemoBaHme, 3aHHBIE C U3y4aeMOU JUCITUTUIMHON, M pac- | TeMam/pasaenam Juc-
(YO) CYMTAHHOE Ha BBIICHEHUE 00BheMa 3HAHHN [IATUTAHBI

00ydJaromerocsi Mo OMpPEeIeICHHOMY pas-
Jiey, TeMe, TpodIemMe U T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX 3aTAHUN,
Tect MTO3BOJISFOLIAS aBTOMAaTHU3UPO-
(T) BaTh MPOIIEAYPY MU3MEPEHUS YPOBHS 3HA-
HUH 1 yMEHHH 00yJaromerocs.

5 | Ox3amenanuonuele | CpeICTBO MPOBEPKU 3HAHUN, YMEHUH, | DK3aMEHAIIMOHHbBIC

Bapuant Tecra

OUJIETHI HAaBBIKOB. MOJKET BKJIFOYATh KOMIUIEKC TEO- | OUJICThIL.
(9B) PETUYECKUX BOIPOCOB, 3aAad, IpaKTH4e-
CKHX 3aJlaHUHN.

3.1. Texkymmii KOHTPOJIb

OneHoYHbBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
Y 3a/1aHus B (opMe OJIAaHKOBOTO TECTUPOBAHMS JUIsI KOHTPOJIS OCBOSHUS O0YJAIOIMMICS Pa3eiioB
JUCHUIUTAHBL, ipueM PI'P.

Copep:xanue pacueTHO-Tpadguyeckoi padoThl.

PacueTHOo-rpadmueckas padora Nel nmo JimHeiiHoM anreodpe.

Kpatkoe conepskanue pacueTHO-TpaduuecKkoil paboThI:

Martpuusl U onpenenutend. Permenue cucreM JMHEHHBIX alreOpanyecKux ypaBHEHHUH MeETOAaMHU
lNaycca, Kpamepa u oOpaTHOi#T MaTpHUIIbL.

PacueTHO-rpadmueckas padora Ne2 mo BeKTOpHOM ajareope.

Kpatkoe coneprkanue pacueTHO-TpaduuecKoil paboThI:

Bekropsl, gelicTBus HaJl BekTopamu. CKalsipHOe, BEKTOPHOE, CMELIAaHHOE TPOU3BEICHNUS BEKTOPOB.
PacueTHo-rpadpuueckasi padora Ne3 mo anajJMTH4e CKOM reOMe TPU M.

Kpartkoe coneprxanue pacueTHO-rpaudeckoi paboTHI:

Paznuunbie Bupl ypaBHEHUH NMPSAMOI U MIIOCKOCTH. B3anMHoOe pacronoxeHue NpsmMbIX Ha MI0CKO-
CTH, IIJIOCKOCTEN B TPOCTPAHCTBE.

KoMmnaekT3aganunii

JJIsl BBINIOJIHEHU I pacyeTHO-rpaguveckux pador (PI'P)
1o qucuuiiauHe «JInHeiinas aareopa»

PI'P Nel, gyactn 1

-11 0 2 0 2
3ajmanue Nel. lanet Mmatpuiet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts neiicteus: A? +8B' .

Bamanne No2. ITpoxoiKuTh JaHHOE MatpudHoe paperctBo (2A+3B)° —4A° —6AB =...
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Y IIPOBEPUTH €ro Juisi MaTpull 4 U B U3 epBOro 3a/1aHusl.

3amanue Ne3. BorunciauTh onpeaenuTesb AByMsI CIIOCO0aMHU: pa3sioKeHUEM 110 IEPBOM CTPOKE U
pa3yIoKEeHHUEM IO IEPBOMY CTOJIOIY.

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

3apanne Ned. Jlyist JaHHOM MaTpUIBl HAWTH 00OpaTHYI0 MaTpuily. CaenaTs MpoBEpKYy.

1 0 2
1 1 0}.
-1 2 3

3azanue No5. Penmts Matpuunoe ypapienue AXB = C (maiitu X). Crenats mpoBepky.

SEH R

3aganue Ne6. HaliTu panr MaTpuiibl.

1 -1 2 3
0 5 4 3
2 3 8 9 15
3 -8 2 6 20

PT'P Nel, 3apaHusi o pelieHMIO CUCTeM JUHeHHbIX ajiredpanye CKUX ypaBHe HU

3aganue Nel. Penmts cuctemy MmetoaoMm Kpamepa. Crenatb mpoBepKy.

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

3ajanue No2. Penmmth cucteMy u3 Nel MeTo10M 00paTHOM MaTPHUIIHL.

3aganue Ne3. Penmts cucremy u3 Nel meronom I"aycca.

3aganue Ne4. Penmite HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Haiitu oOrree perieHne u yact-
HOE peIIeHueE.

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

3amanue NoS. Penmth ogHOpomHYI0 cucTemMy MetonoMm ["aycca. Halitu obmee permenue u @CP.
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2% +6X, —9%,—9x, =0
4X, —5%;+ X, =0

3X, +3X, — 7%, —4%x,=0"
X, —3X, + 2%, +5%, =0

PI'P Nel, wactpb 2

3aganue Nel. Tlokasark, 4To BeKTOpHI M, N,
BekTOp @ mootomy basucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5 —-4,13).

P 00pa3syroT 6a3uc B IPOCTPAHCTBE U PA3IOKHUTh

3ajganue Ne2. Jlanbl BekTopsl M N . BBIACHUTB — KOJJIMHEAPHBI JIM BEKTOpLl A 1 b .

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

,ecin |M|=6v2,|n|=2, (M) =135", & =6M—m.

3aganue Ne3. Haiitu |§

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

3ananue NeS. Tlpu kakux 'x' BekTophl @ M D mepnenmuxynspubi?

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

3aganue No6. Haiitu miomaas napauienorpaMma, HOCTPOEHHOTO Ha BekTopax a u b .

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

3amanue No7. Haiitu mtomaas tpeyronbauka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTOphl a, D, C . BRCHUTH — KOMILIAHAPHBI JIM BEKTOPHL. ECiM BEKTOpHI He

KOMIIAHAPHBI, TO HaliTH 00beM MapasulelenuIe a, IoCTPOeHHOro Ha BekTopax a, b, C u onpene-

JIUTh — KaKyl0 TPOHKY OHH 00pa3yIoT.
a(;-1;5),b (2;4;-2),c(3;0;1).

3ananue No9. Jlns nuneiinoro oneparopa 4 3aaaHbl o0pasbl 6a3ucHbIX oneMeHToB A€, AE,, AE,

. 3anmcars matpuny oneparopa A B 6asuce €, €,, €, u HaiiTi oOpa3

DJIEMEHTa X.
X=2¢,—4¢e,+¢€,.
3aganne Nel0. HaiiTi coOcTBeHHBIE 3HaYCHHS 1 COOCTBEHHBIE BEKTOPHI IMHEHHOTO omepaTopa,

. -4 1
3aIaHHOI'O B HCKOTOPOM ba3uce MaTpuucu A= ( 7 2) .

PI'P Ne 1, yactp 3
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3ananue Nel. Ilpamas |, nmpoxoauT uepes Touky A mapamnensHo ekropy { . Ilpsmas |, npo-

XOIHT uepe3 Touky B meprnenmukynsprao Bektopy N . HaliTu ToUKy nepecedeHus IpsMBbIX U YroJl

mexay mumu, ecmm  A(3;5), 0 (1;3), B(0;5), n(-3;4).

3ananue No2. Jlananpsamas |, . [Ipamas |, mpoxoaut yepes touku A u B. Haiitu paccTosnue ot

TOouKH mepecedenus npsameix |, u |, mo mpamoii |,

[x=-8t-3 _ | | )

3amanue Ne3. Haiitu paccrosuue or roukn M, 10 miockoctu @, nmpoxozsiuet 4epes To4Ky A
nepreHauKyispao Bekropy N, ecim M (0; 1;7), A(2;-1;4), N (6; 22; -3).

Bananne Ne4. Haiitu yros Mexay IIOCKOCThIO ¢ U IIIOCKOCTBHIO 3, IPOXOISIICH Yepe3 TOUKU
A BuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanue NoS. 3anucaTh KAHOHUYECKHE YpaBHEHUS IPSIMOM, 3aJaHHON OOIIMMH YpaBHEHUSIMH.

X+2y-9z2-10=0;
3x+4y+8z-24=0.

3aganue Ne6. Haiitu ToUKy nepecedenns npsamoii | M miockoctd @ W yros Mexay HUMH.

X+2 z-1
I:—=X=—; a:X+2y—-3z-12=0.
3 4 -2
3aganue No7. Tlpsamast |, mpoxomut uepes Touku A u B. Ilpsmas |, nmpoxomut yepes rouxy M
HepIeHUKYIAPHO IIOCKocTH ¢ . Haiitn yron mexay npsmeivu |, 1 |, 1 BEIICHUTE — nexaT 1n
OHH B OJTHOM INIOCKOCTH UJIU CKPEILMBAIOTCS.

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

(x+3)* vy

3aganue Ne8. Jliist naHHOM KpUBOM BT + P =1 yka3ath QOKYCHI, IKCIICHTPUCUTET, TUPEK-

Tpuchl. [IoCTpOUTH KpHUBYIO, H300pa3UTh (POKYCHI, TUPEKTPH CHI.

Baganne No9. Ipusectu ypaBHeHue kpupoii 9X° — 25y —18x + 200y —616=0 k kaHoHHue-
CKOMY BUJIy U OCTPOUTH KPUBYIO.

KonTponbHbie 3aganus (mpuMepsbl)
Bapuanr.

1. HaiiT 3HaueHusI MAaTpHYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 0)
3 2
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-2 0 8 1 -5
. 3 -1 7 2 4
2. HaifTu paHr MaTpuLbl IPUBEACHUEM K CTYIIEHYaTOMY BUIY

-8 2 6 -3 -13
1 -3 13 5 17

1 2 1
3. BEIMHCIUTH OIIpeNeNuTeNb PUBEACHUEM K CTYIIEHYaTOMY BHILY 3 5 3
2 7 -1

4. Haiitu MaTpuity, obpaTHyto ngaHHO# (a). PemuTh MaTpuuHoe ypaBHeHue (0)

t 21 1 -2 2 3 5
(@ |3 -5 3 (6) (_3 . ]DX =( s 10 j
2 7 -1

5. Pemmts cucteMy ypaBHeHUH. YKka3aTh o0Ilee U OJHO YaCTHOE pelieHue (a).

Pemmts cucteMy ¢ momorisio obpaTHON MaTpuisl u o ¢popmynam Kpamepa (0)

4X, +9X, —5%X; —8X, =5 X, +2X,+ % =5
(a) 93X, +7X, —2X,—4x, =4 (6) 73X, —5X, +3X; =—7
2%, +5X, + %X, +3X, =3 2X, + X, — X, =13
Bapuant
1. Pacniucarsb paznoxxeHue BeKTOpa ;( 110 BEKTOpaM B, a,F
x={5,-12,1}, p={1-30}, q=1{1,-11}, r={0,-1,2}

2. KommHeapHs! 11 BekTOpsl P u (?

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

3. Jlana nupamuza ¢ BepumHamu B toukax AAAA, .
A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexy peopamu AA,, AA,

0) 00BeM TTHpaMHUIBI
B) JUIHHY BBICOTHI OIyIICHHON Ha rpanb A A A,

I) HAllTH JUIMHY Me/IMaHbl, NpoBeaeHHyo U3 Bepunnsl A k pedpy A A

4. BoI4MCIIUTH TIIOMAb HapallIeorpaMMa, OCTPOSHHOTO Ha BekTopax & u 0 & — yron mMexmy BekTo-

paMu B " a
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Bapuant

1. Haiitn paccrostane ot toukn M 10 miockoctu (l\/lll\/l 2|\/|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. BeinucaTh KAHOHUYECKOE YpaBHEHHE MPSAMOI: {

Xx-2 y-3 z+1
1 —4

uX+y+2z-9=0.

3. HaiiTu Touky nepecedyeHus IpsAMON U MIIOCKOCTH:

z
L

x-1
4. Haiitu Touky P, cummerpuanyro Touke P otHocuTensno npsmoii | : P(O; -1 3) u - - ll =

5. HamucaTh ypaBHEHHUE IIIOCKOCTH (X TPOXOJlIel depe3 Touky M, u meprneHIuKyIspHO MIPSIMOIA

(M;M,): My(3;2;,0), M,(415), M,(2,-1;4).
6. HaliTu kocuHYC yria MeKAy MIOCKOCTIMH O U L, !
o, :3X—=y+3=0, a,: x-2y+52-10=0

BapuaHT 3agaHuil MPOMEKYTOYHOI'0 TECTA

1.1. Haiitu paHr MaTpuipl IPUBEIEHUEM K CTYNEHYaTOMY BHAY

-8 2 -6 -3 -13
1 3 13 5 17

1 -2 -2 3 5
1.2. Pemmrs MaTpHYHOE ypaBHEHHE (X =
-3 4 3 -1 0

X +2%X, + X =5
1.3. Penmrs cuctemy no gopmynam Kpamepa 3%, —5X, +3%, =7
2X +TX, — %, =13

2.1. Hammcats pasnokeHre BekTOopa X 10 BEKTOpaM B,E],F ;(. = {5, —12,1} , B = {1, —3, 0} , a = {1, —1, 1} ,
r={0-12}

2.2. BoIUMCIHTE IUIOMIA/b apajLIesiorpaMMa, TIOCTPOCHHOTO HA BEKTOpax d u b «a — yron Mexay Bekropamu P u (

A~ - A~ i1 i< T

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

2.3. Jlana mupaMuzia ¢ BepIIMHAMU B TOYKAX A&AQA3A4 A1(6,1, 3) , A2(6, —2, —3) , A3(2, 2, 0) , AA(—5,1, O)

Haifru nnvHy MenuaHsl, MPOBEACHHYIO U3 BEPILIMHBI Ai K pedpy Az%



X-2 y-3 z+1
1 1 -4

3.1. Haiiru Touky nepecedyeHus npsiMod U IUIOCKOCTH:

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

X_
3.2. Haiitu Touky Pl CHMMETPHMHYIO TOYKe P OTHOCHTENBHO mpsMoit I P(O, —1; 3) u T = ll =

3.3. HarmcaTh ypaBHEHHE TWIOCKOCTH (X TIPOXOISINEN 4epe3 TOUKY Mo M IEPIICHVKYIIPHO  TPSIMOM (MlMZ): MO (3; 2;0)
M, (415), M,(2,-1,4).

4.1. Jlana kpuBas Broporo nopsaka X° +4y? —12X+16y+16 =0 . [Toayunrb KAHOHAYECKOE YPABHCHHE KPUBOIi M IIOCTPOHTH .€€

’ ! !
4.2. CoctaBuTh MaTpHIly Niepexona oT Oasuca €,€,,6; k b6asucy € ,€, ,€; , ecim

€ =26 +6,+6,, €, =6 —6€,+6,; & =6 +26,+6,

Kpurtepnu ouenkmn:

- OLIEHKA «3aUTEHO» BBICTABIIAETCS CTYJCHTY, €CIIM OH PETYJIPHO B TEUEHHE CEMECTpa IIPEICTaBIISI
pEILIEeHMS 3a/1a4, BBITOJIHWII IIOJTHOCTHIO BCE 3aJaHUs U UX 3aIMTHII, OTBETUB Ha BOIIPOCHI IIPENOa-
BaTels;

- OLIEHKA «HE 3aYTE€HO» BBICTABIIAETCS CTYAECHTY, €CIIU OH HEPETYIAPHO B T€YECHHUE CEMECTPA IIpEa-
CTaBJISUI PEeIIeHUs] 3a]1a4, BBITOJIHWII 33JaHUs HE MOJIHOCTBIO WJIM BOOOILE HE NMPEACTaBIsLT PabOThI
Ha MPOBCPKY, JOMYCKACT CYMICCTBCHHBIC HCTOYHOCTHU B OTBCTAX HA BOIIPOCHI MPCTIOJaBaATCIIA.

JUis IpoBeIeHUS TEKYILETO KOHTPOJIS 3SHAHUN CTYJICHTOB B IMCTAaHIIMOHHOM (popmare B pas-
paboTaHHBIX Kadeapoil «MaTemaTuka» OHJANH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TIPOOHBIE) Te-
CTBI.

3.2. IIpomeskyToyHasi aTTeCTALUA

[IpomexyrouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 10 OuseTaMm B YCTHOU (opMme.
Bpewmst U1 HOAroTOBKM OTBETA HA BONPOCH! He Oosee 45 MuH.

buner BkiItOYaeT TeOpeTUUECKU BONPOC U 3a/1auH.

Komruiek Tl 9K3aMeHallnOHHBIX OUJIETOB XpaHsATcs Ha Kadeape «Marematukay.
TunoBble BApHAHTHI OMJIETOB NPHJIATAOTCH.

KommuiekT Bonpocon
IO JUCHUTUINHE «JIuHeiiHas1 ajredopa»

Matpuibl, TUIIBI MaTPUILI.

Onepauuu ¢ MaTpULlaMH, UX CBOMCTBA.

YMHOKEHHE NPSIMOYTOJIBHBIX MAaTpPHLI.

MartpuuHas popma 3aluCH CUCTEMBbI TMHEHHBIX alnreOpanyecKux ypaBHEHHI.
Omnpenenurenu U UX CBOMCTBA.

[onsaTtue onpenenurens. MUHOPHI U anredbpanyecKkue JOMOTHEHUS.

CucTembl TMHEHHBIX aNredpandeckux ypaBHEHUH, OCHOBHBIE ITOHATHS U OIIPEICIICHUS.
[IpaBusio Kpamepa peleHns cucTeM JIMHEWHBIX YpaBHEHUI.

OOpatHas MaTpula U €€ BBIYUCIEHHE. Y CIIOBUE CYILIECTBOBAHUS OOpAaTHONW MATPHIIBI.
10 Pemenne cucteM TMHEWHBIX anreOpanyecKux ypaBHEHUI METO0M 00paTHOM MaTPHUIIBL
11. Meton 'aycca pemieHus cucteM JMHEHHBIX ypaBHEHUH.

12. Pemienue mpoW3BOJIBHBIX CHCTEM JIMHEHHBIX YpaBHeHHI MeTo oM ['aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OpHOopoHbIE CUCTEMBI TMHENHBIX ypaBHeHUH. Kputepuil cyliecTBoBaHUSI HETPUBUAIBHBIX pe-
LICHUH.

©CoNO~ LN R
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15. TlonsiTue BekTOpa U JIMHEHHBIC ONlepalliy HaJl BEKTOPaMU, CBOMCTBA Orepariuii.

16. JInneiinas KOMOMHAIMST BEKTOPOB.

17.JIunelinas HE3aBUCUMOCTh M JIMHEIHAsI 3aBUCUMOCTb F€OMETPUIECKUX BEKTOpOB. Kputepuii nu-
HEHOW 3aBUCUMOCTH.

18.Ilonstue 6a3uca. Koopaunartsl BekTopa.

19. OpToHOpMUpOBaHHBIH Oa3uc. PaznoxxeHne BeKTopa o BeKTopaM Oas3uca.

20. YropsinoueHHast TpOiKa BEKTOPOB.

21. CkaysipHO€, BEKTOPHOE U CMEIIAHHOE TTPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBus OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHelHbIe TPOCTPAHCTRBA.

24. Marpuna nepexoza ot 6asuca k 6asucy.

25. CoOcTBEeHHBIE BEKTOPBI M1 COOCTBEHHBIEC 3HAUCHUS MATPHUIIBIL.

AHaquTH4YeCKas reoMeTpusi

1. Cucremsl koopauHat. [lekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI HA TJIOCKOCTU U B MPOCT PaH-
CTBE.

[lonsipHas cucrema KOopAUHaT.

PaznuuHble TUIIBI ypaBHEHUN MJIOCKOCTH U MIPSIMOM.

Borancnenue pacCTOSIHUN MEK 1y IByMsI TOYKaMH, TOYKOM U NPSAMOU, TOYKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosHUS MKy CKPEIMBAIOIIMMUCS TPSIMbBIMH.

Brruncnenue yrinoB Mexay 1ByMs NPSMbBIMU, IPSIMOM U IIJIOCKOCTBIO, IBYMsI TINIOCKOCTSIMHU.
KpuBsie BTOpOro mopsiika HMX r€OMETPUUYECKHE CBOWCTBA M ypaBHEeHUs. [IpuBeneHue KpuBou
BTOPOTO MOpsiiKa K KAHOHUYECKOMY BUTY.

8. Kanonuueckue ypaBHEHHUS JLTUIICA, TUIIEPOOITBI, TapaOOJIbL.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonunueckue ypaBHeHUs cepbl, JILTUTICONIa, KOHYCOB, TUIIEPOOIONI0B, TapaboIonI0B.

Noohkown

TunoBbie BApHAHTHI OWJIETOB
1o qucuuiiuHe «JInnenas aareopa»

MUHHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHUST POCCUIICKON ®EEPAIIN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEJKIEHUE BBICIIETO OBPA3OBAHUS
«MOCKOBCKHWH MOJIMTEXHNYECKWII YHUBEPCUTET»
(MOCKOBCKM TIOJIATEX)

®daxkynpTeT 0a30BbIX KOMIIETCHITUH, Kadenpa «Marematuka»
Hucuunnuna «JluHeitHas anreGpay»
Kypc 1, cemectp 1

1. Onpepenurtenu U X CBONCTBA.

12
2. Peumtr mMarpuuHoe ypaBHeHHe XB=A, eciau A:(z J,

3K3AMEHAIIMOHHBI BUJIET
3. PeummTth cucremy MeTo10M OOpaTHOW MATPHUIIBI {Xl t2x=-1

(-1 2
L o)

4. Jlanbl BekTOpHI a =(-5,9,8), b =(-31-2), ¢=(-810,-10). [IpoBepuTh — KOMIIAaHAPHBI JIU OHU.
Ecnu Her, HaliTi 00beM TapajuieNenue a, MIOCTPOSHHOro Ha BEKTOpax a,b,c.
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5. Haiitu yron mexay BekTopamu a = (L,-2,-2) u b=(201).

YTBepkaeHo Ha 3acenannu kKadeapsl MmateMaTtuku « 03» 05 2023 r., mporokon Ne 10

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

MUHHCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS POCCHUMCKON ®EJEPALIMNA
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHM NOJUTEXHUYECKHWA YHUBEPCUTET»
(MOCKOBCKWM ITOJINTEX)

®dakynbpTeT 0a30BBIX KOMIIETEHIIUH, Kadenpa «Matematuka
HucnunnuHa «JIunaeitHas anrebpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBI BUJIET

1. Jluneiinas komOuHaius BekTopoB. basuc. KoopauHaTel BekTOpa.

12 -1
2. BBIUMCIUTH ONPENEIUTENb MAaTPULIBL C = AT ,ecom A=|3 1 0.
[0 11 }
4x; — 2%y +3%3 =12,
3. Peumte cucrtemy ypaBHeHU MeToqoM ['aycca < x +5x, —3%;3 =1,
2% 43X, —2%;3 = 3.
4. TlokazaTh, yTo BEKTOpbl M =(1-1,2), n=(2,0,3), p=(-2-11) obOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Hano oOrmiee ypaBHeHHe nmpsimoii —2x+3y—-5=0. Hamucarb: ypaBHeHHE MPSIMOH C yIIIOBBIM KO-
s dunreHToOM; ypaBHEHHE NIPSMON B OTPE3KaxX; HOPMaJIbHOE YpaBHEHUE TPSIMOM.

YTBepxkaeHo Ha 3acenannu kadeapsl matemMatuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. xadeapoii H.B. BacunseBa / /

JUJis TpOBEACHUS IPOMEKYTOUHOTO KOHTPOJISl 3SHAHUN CTY/IEHTOB B AUCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadeapoii «MaTemaTuka» OHJIAH-Kypcax UMEIOTCSI UTOTOBBIE TE€CTHI.
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