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

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBI «JInHelHas anredpay» ciaeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpeTeHUE CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKON MHTYUIINY;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOW JIMTEpaTyphl, COAEPIKALIEN MaTEMaTUUECKUE CBEJICHUS U PE3YNbTAThI;

- IOJITOTOBKY CTY/IEHTOB K JIEATEIIbHOCTH B COOTBETCTBUH C KBATHU(PUKAMOHHON XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHCie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B MPO(ecCHOHANIBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKHX PUCKOB COBPEMEHHOH IHU(PPOBOIl 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUTMHBI «JIMHeHas anre6pay clieyeT OTHECTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIEIIHOTO PelIeH s MPUKIAIHbIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenne mo aucnuiuinHe «JIuHeiHas anreOpay» HampaBieHO Ha (OPMUPOBAHHE y OOydaro-
mmxcs cieayronmx kommneteHui B coorBerctBuu ¢ ®I'OC 27.03.05 «uHoBaTHKay, yTBEp-
*KAEHHBIM MpukazoM MunoOpHayku Poccun ot 31.07.2020 N 870:

Konx n HaumeHoBaHue KOMIIeTeHIMIA HNHauKaTopsl 10CTHKEHUST KOMITe-
TeHLMH
HOIIK-1.4. 3naet npuHIMTHAIBHBIE 0COOEHHO-

CTHU MOJCIIMPOBAHUA MATCMAaTUYCCKUX, (1)I/I3I/I‘{e—

OIIK-1. CiocobeH aHaM3UpOBaTh 331a4U
poeCCHOHAIBHON JIEATETLHOCTH Ha OCHOBE

HOJIO)KGHI/Iﬁ, 3aKOHOB 1 MCTOA0B B obnactu
MaTeMaTHKH, €CTCCTBCHHBIX U TCXHUYCCKUX

HayK

CKUX ¥ XUMHYECKHX IIPOLIECCOB, IPeAHA3HAUECH-
HBI€ 111 KOHKPETHBIX TEXHOJIOTHYECKUX Mpoliec-
COB, B TOM YHCJI€ aJITATUBHOTO MPOU3BO/ICTBA;
HOIIK-1.1. Ucnonb3yeT 0OCHOBHBIE 3aKOHBI 0a30-
BbIX MH)KEHEPHBIX U TEXHUUECKUX TUCITUILINH;
HOIIK-1.2. Ucnone3yeT OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX AUCLUILINH, IPaBHUjIa MOCTPOE-
HUSI TEXHUYECKUX CXEM M YepTEexKel;

MOIIK-1.3. Birageer OCHOBHBIMHA METOIAMH TEX-
HUKO-?KOHOMUYECKOT0 aHaJIN3a, HaBBIKAMH CO-
CTaBJICHHSI pabOYMX MIPOEKTOB B COCTABE TBOpUE-
CKOM KOMaHIBI

2. MecTO IMCHMILIAHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuniauHa OTHOCUTCS K 00s3aTenbHOM yacTu 050ka b1: Monyns «Martematnueckue u ecre-

CTBCHHO-HAYYHBIC NUCHUIIJIMHED).

E€ usyuenue obecrnieunBaeT U3yuyeHUe TUCHUTIINH:

B obazamenvrou wacmu:
- MaTeMaTUYECKUI aHaJIn3;



- husmka;
- TEOpEeTUYECKasi MEXAHUKA;
- 3JIEKTPOTEXHUKA U AIEKTPOHUKA,
- CONPOTHUBIIEHUE MAaTEPUAJIOB,;
- IPOrPaMMUPOBAHUE U AITOPUTMU3ALINS;
- KOMIUIEKCHOE MOJICJINPOBAHHE C IPUMEHEHUEM METO]a KOHEYHBIX 3JIEMEHTOB;
- npumeHenne CAE-niporpaMM i pacuera IpOYHOCTH U3/EIH;
- SKOHOMUYECKasi Teopusl U OU3HEeC-IJIaHUPOBaHUE.
B yacmu popmupyemoti yuacmuuxamu o6pazoeamensHulX OmMHOUEHUIL:
- KOMIIBIOTEPHOE MPOEKTUPOBAHUE UHCTPYMEHTa U 000PYyJOBAaHUS;
- aJITOPUTMBI PELUIEHUI HECTaHAAPTHBIX 3a/1a4.

3. CTpyKTypa M cofepKaHHe IHCHUILTHHbI

OO01mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIC eAuHUIILI -108 yacos.

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH

n/n Bup yuyeoHoii padoTbl Koauecrso Cemectp 1
4acoB
AyIMTOpHBIC 3aHATHS 48 48
B Tom uncne:
Jlekuun 16 16
1.
CeMuHapCcKue/IPaKTHUECKUE 3aHITUS 32 32
2.
JIaGopaTopHble 3aHATHS - -
3.
CamocrosiTesbHast padoTa 60 60
IIpomexyTouHas aTTeCTALMSA
3K3aM€EH D C)
Hroro 108 108

3.2. TemaTtuveckuil MJIaH U3y4eHHU s JUCHUIINHBI

Pa3smemién B npunoxkenuu 1 x paboueit mporpamme.

3.3. Coneprxanue pa3ieoB IMCHUTITHHBI

BBenenue

[Ipeamer, 3agauu u conepxaHue TUCUUILUIUHBL. OCHOBHBIE ATAlbl PA3BUTHUS AUCLMILIUHBIL.
CtpyKTypa Kypca, €ro MecTo M poJjib B IOJITOTOBKE OakaaaBpa, CBSA3b C IPYTUMH TUCIUIUIMHAMH.



Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaeuTeH.

[Tonstue matpunel. Buasl Mmatpun. [eiictBus Hag maTpunamu. Onepanny HaJy MaTpULIaMy
U ux cBoicTBa. OrmpenenuTen, UX CBOWCTBA U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOro JlonosiHeHus. Pa3nokeHue onpenenuTens Mo JIeMeHTaM CTPOKHU Wiu cTondua. Beraucie-
HUE OIPEAEIUTENIEH PA3IMYHOrO NOPSIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
puil. [IpuBenenre MaTpuilbl K IMaroHalIbHOMY WM TpaneurueBUIHOMY Buay. MaTtpuynas ¢popma
3aMKCH CUCTEMBbI JINHEHHBIX alireOpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2. Pemienune cucTeM JIMHEHHBIX AJIre0pandecKuX ypaBHEeHUI.

CucteMsbl JIMHEHHBIX anredpanyeckux ypaBHEHHH, OCHOBHbIE IOHATUS. Pemenue cuctem
JUHENHHBIX ypaBHEeHUH MeToioM Kpamepa, metonom obpaTHO# MaTpulisl, MetooM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemenue npon3BobHBIX CUCTEM JIMHEWHBIX YPaBHEHUN METOI0M
I"aycca. Pemienne o1HOPOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUI. Kpurepuii cylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneitnbie onepanuu HaJl BEKTOpaMH, UX CBOMCTBA. JInHEHbIe KOMOMHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JIokKeHMsI BEKTopa 1o 6a3ucy. OpToHOpMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHOe, BEKTOPHOE U CMEIIIAHHOE IMPOU3BEACHUS BEKTOPOB, X CBOMCTBA. Y CIIOBUSA
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKaISPHOTO, BEK-
TOPHOT'O M CMEIIIAHHOTO IMPOM3BEICHHUI BEKTOPOB, 3aJaHHBIX KOOPUHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE Oa3mMca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTIepaTopa Mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHIIBI.

Pa3zgen 3. KoMIiekcHBIE YHCIa U MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCell. JIeHCTBHUS HaJl KOMILIEKC-
HbIMU unciaamu. Gopmyiia Myaspa. M3BinedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOroujaeHa Ha MHOKUTeNu. OCHOBHAs TeopeMa anreopsl.

Pa3nen 4. AHanmTnuyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucremMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuynble TUIIBI ypaBHEHHH MIIOCKOCTH U ypaBHEHUH MPsIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Beluncnenue paccTossHUN MEXKy IBYMsI TOYKAMH, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncienne paccTosHASA MKy CKPEIUBAOIUMUCS MTPSMBIMHU.

Beluncnenue yrioB MeXAy ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOporo nopsijaka, ux reoMETpUUYECKUE CBOMCTBA U ypaBHeHuU . [IpuBeeHre KpUBOH BTO-
pOro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTo Nopsiaka. KaHoHWUYeckue ypaBHEHUS cephl, SJUTUIICOUIA, KO-
Hyca, runiepoosonia, mapadoaona.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHH Mo aucHuInHe «/InHelinas aaredopay»

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpullbl, 1eHCTBUSA
HaJl MaTPUIIAMHU.

5 Onpenenureny, UX CBOWCTBA U BhIYUCICHHUE. MaTpu4Hasl 3aluch
CHUCTEMBI JINTHEWHBIX YPABHEHUIA.

3 OOparHas MaTpUIla U €€ BHIYMCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHHI, OCHOBHBIC T10-

4 HATUS U orpesieienus. Perenne cuctem JTMHEHHBIX YpaBHEHHM
meTosioM Kpamepa, MeTo1oM 00paTHOI MaTpPHIThI

5 Pemienue cucrem MHENHbIX ypaBHEHUN MeTo1oM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemn.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPABHEHHUM.

OpfHOpPO/IHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
Hbl€ OIlepalliy HajJ BEKTOpaMH, uX cBoicTBa. JluHeliHoe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. lIoHsATHE JIMHEHHONW KOM-
OMHaIMK BEKTOPOB. JIMHEHHO He3aBUCHUMBIC U JMHEHHO 3aBUCH-
MBbIE€ CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpocTpaHCTBA FTEOMETPUUECKUX BEKTOPOB. Koop-
8 JIuHaThl BeKTopa. OpTOHOpMUpOBaHHbIN 6a3uc. KomnHeapHOCTb,
OpPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA. Y CJIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pou3BeieHne IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMmemaHHOE MTPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BEbI-
yyclieHne o0bemMa napasuiesenunesia i MupaMuibl. Y CJI0BHE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIunciaeHne cKaasipHOro, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJJaHHBIX KOOpJIMHATAMU
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jluneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc TMHEWHOTO MPo-
CTPaHCTBA.

Martpuna nepexoaa ot 6a3uca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa MpU M3MEeHeHuHu Oasuca. JIuHeiHble oneparopsl,
JeiCcTBUS ¢ TMHEUHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

11

Paznea 3. KoMmiexcHbIe 4HcJIa M MHOTOYWIeHBI MHOXECTBO
KOMILIEKCHBIX uncen. PopMbl 3alIUCH KOMIUIEKCHBIX yucen. Jlei-
CTBUA HaJA KOMIIJICKCHBIMHU YU CJIaMH. PaSJ'IO)KeHI/Ie MHOT'OYJICHA Ha
MHO>KUTEJH, OCHOBHAsI TEOpEMa anreOpsl

12

Pa3nes 4. AnanuTnyeckasi reoMeTpus

Cucremsl KoopauHaT. Pa3anyHble TUITBI YpaBHEHHUH IITIOCKOCTH
14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3auMHOe pacroioKeHue IpsIMBbIX Ha INIOCKOCTH U B IIPOCTPAH-
cTBe. BrIuncienune paccTosHU MeX 1y IByMsl TOYKaMH, TOUYKOW 1

13




IpsIMOU. BbrumcieHne paccTOAHMS MEXKIY CKPEHIMBAIOLIMMUCS
IpsAMbIMU. B3auMHOE pacrnosioKeHue IUIOCKOCTeW. Brrumcinenue
pPacCTOSTHUI MEXKy TOYKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JUIdIca, runepooiisl, napadonsr OOmiee ypaBHEHHE KpUBOH
BTOpOro nopsiaka. Ilpusenenne kpuBoil BTOporo nopsiika K KaHo-
HU4eckoMmy Buay. IloBepxHOCTH BTOpPOro nopsiika

4. YuyeOHO-MeTOAUYeCcKOe U HH(OPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

OI'OC 27.03.05. Munosaruka. 2020.

AkaneMHyecKil yueOHBIH IJ1aH 10 HampaBiIeHuto noArotoBku: 27.03.05 Munosatuka. [Ipo-
bunb: AnauTUBHBIE TeXHOIOTHU. D@opMa 00ydeHus1 — ouHast. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHYECKOTro pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenuu [lopsiika mpUMeHEHUs OpraHU3alUsIMU, OCYIIECTBISIOUMME 00pa3oBa-
TEJBHYIO ICATEIIEHOCTD, JJIEKTPOHHOTO 00YyUEHHsI, TMCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTUH MpU pean3anuu 00pa30BaTeIbHBIX MPOTPAMM.

4.2.  OcHOBHasl JTUTEpPaTypa

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

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

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

4.3. JlonoJiHUTeJbLHAs JIUTEepaTypa

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

3y6xoB B.I'., JIsxosckuii B.A., Maptsinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Wnbun B.A., Io3usak O.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
Tem. TuT-phl, 1988. 224 c.

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

4.4, DiekTpoHHBbIE 00pa3oBaTe/ibHbIe PeCYpPChl

[TpoBeneHue 3aHATHI U aTTECTAllMA BO3MOXHO B AUCTAHLIMOHHOM (hopMaTte ¢ MPUMEHEHHEM 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

CTEeMBbI JUCTaHIMOHHOTO 00ydeHus ynusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTtemaTukay 3JIEKTPOHHBIX 0oOpa3zoBareNbHBIX pecypcoB (DOP) mo BceM paznenam
IPOTPAMMBI:.

Hazanue DOP

Jluneiinas u BeKTOpHas anredpa
AHanuTuyeckas reoMeTpus
JIuneiinas anreOpa U aHaJIUTHU-
YyecKasi TeOMeTpus

https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeaeHUs PadoT B AUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIBHBIMH PACIIO-
PSYKEHUSIMH IPOPEKTOpa M0 Y4eOHOU paboTe U/UiTH IIEHTPOM Y4eOHO-METOANYECKON pabOoTHI.

Ka)K,I[BIfI CTYACHT O6GCHG‘ICH HHAUBUAYAJIbHBIM HEOIPaHUYCHHBIM OOCTYIIOM K SHCKTpOHHOfI

6I/I6JII/IOTCKC MOCKOBCKOT'O ITOJIUTEXA

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

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

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTn4ecKoro 00pa3oBaHUsD)

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

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

Ilone3urie y‘{e6HO-MeTO,I[I/ILIeCKI/Ie u I/IH(I)OpMaI_II/IOHHLIe MaTCpHraibl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB HH(1)OpMaI_II/IOHHO-TGJICKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» IJI1 OCBOCHUA

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

4.5. JInieH3HOHHOE W CBOOOTHO PacpocTpaHsieMoe MPOrpaMMHOe

o0ecrieyeHHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunelii peectp
(mpaBoob.Jiaia- (IMIEH3UOHHOE, | POCCUIICKUX MPOrpaMM JJIst
TeJIb) cB00OHO pac- 9BM u B/l (mpu Hann4uun)
NpocTpaHseMoe)

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

ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT' " 75

4.6. CoppeMeHHbIe nIpodeccuoHATIbHBIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIIpa-
BOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUUILIUHBI:



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

HaumeHoBaHue Cchbliika Ha pecypc HocTtynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

ocTynHa B ceth UH-
https://stackoverflow.co Hocrym

m/

Stack Overflow TepHET Oe3 orpaHuye-

HUU

Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | locTymso
Koncynsrantlntoc

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa30BATEILHBIX CTAH-
JIapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHo

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ HocrtynHa B cetu UH-
TEpHET 0e3 orpaHuye-

HUMN
IPR Books https://www.iprbookshop | ocrynua B cetu UH-
ru/ TepHET 0e3 orpaHuye-

HUMN

IIpodeccnonanbHbie 0a3bl JAHHBIX

baza naHHBIX HAyIHOU DIIEKTPOH- http://www.elibrary.ru HocrymHo
HOI OMOIHOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
MoJIUTEeMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HaykoMmeTpuueckas (OubmuomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIieYBaeT MPOBEIEHUE BCEX BHJIOB
33H$[TI/II71, OpeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBETCTBYCT )IefICTByIOIHHM CaHWUTapHBIM U
IPOTHBONOXKAPHBIM MPABUIIaM H HOPMaM.

Kadenpa «Martematukay He pacriosiaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT yueOHble ayIuTOPHH U3 00111ero GoHa YHUBEPCUTETA.

HpI/I HeO6XOJII/IMOCTI/I JJI TIPOBEACHUSA HHTCPAKTUBHBIX IMTPAKTUICCKUX 3aHATHI HCIIOJIBb3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.
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6. MeToan4ecKue peKOMEeHAAuu

6.1. MeToauueckne peKOMeHAAIUM sl MPenoaaBaTesisi 10 OPraHu3anumn odyue-
HUSA

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECh H3Y-
YaeMbIi MU MaTepual He TpeOyeT KaKoh-Tr00 CIeHaTbHON (JIOTIOTHUTEIHHOW) TOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3Y4Y€H, €CIIU CTYACHTHI OyAYT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 33aHHSI ¥ TIOJIb30BAThHCS (IIPU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXKJI0ro ceMecTpa. Bomrennmme B Kypc MaTeMaTHKU pa3Jenbl sSBIISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHU NMPAKTHUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELICHHS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. FIX ocBOeHHE NMOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peyb, YCIEIIHO MPUMEHITh HAKOIIJICHHbIE 3HAHUS B PO ECCHOHATBHOM
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEeKOMEHAO0BATh CTYACHTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JI NOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHsATHN IO JUCHUILTHHE CleAYyeT 0053aTeabHO MPOUH(OPMUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAI[UU 110 JUCIHUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBHSIX JIOMYCKa K MMPOMEKYTOUHOM aTTECTAllMU, IPUMEHSAEMBIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJIAL.

N3noxenue TeOpeTHUECKOro mMaTepHualia JOJKHO COMPOBOXKAATHCSA WIUIFOCTPATUBHBIMHU
puMepamu, THIATEIIbHO OTOOPAaHHBIMU MPETOAaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUH 33J]Ja4l HE OTBJIEKAJIHU OT IJIABHOT'O: OCMBICIICHHS UJIEU U CYyTU IPUMEHSI-
eMbIX MeToJ10B. CliefyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUST PaCCMOTPEH-
HBIX Ha 3aHATHIX YpPaBHEHUU U popMyII.

[IpakTuueckue 3aHATHS JOJKHBI OBITH OPraHU30BaHBI MIPEMNO/IaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpEeMs Ha MEPUOAMYECKOE BBIMOIHEHUE CTYJIECHTaMH HEOOJBIION caMOCTOs-
TETHHOM padOThI B ayAUTOPUH IS IPOBEPKU YCBOCHUS U3JIOKEHHOTO MaTepuara.

[IpenogaBaTens, Benymui MpakKTUYECKUE 3aHATHS, JOJKEH COTJIaCOBBIBATh y4eOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BATh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBatento ciaenyeT N0OMBATHCS CHUCTEMATHYECKON HEMPEPBIBHON pabOTHI CTY/AEH-
TOB B TEUCHHE CEMECTPA, HEOOXOUMO BBISIBIISITH CUIIBHBIX CTYJACHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OIMMITHAZaX U KOHKYpCax.

CTyaeHT NOKEeH ONIyIIaTh 3aMHTEPECOBAHHOCTH MPETOAaBaTeNsl B JOCTUKEHUN KOHEU-
HOTO pe3yNbTaTa: B MPUOOPETEHHWH OOYYAIOUIMMHKCS MPOYHBIX 3HAHHWM, YMEHUU U BIaJICHUs
HaKOIIEHHON MH(pOpMAaIIMEl s peleHus 3a71a4 B MpodheCcCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. Oopa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MoHO mpoBeieHne 3aHATHI U aTTecTallii B TMCTAHIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JIMCTaHIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MateMaTHKa dIIEKTPOHHBIX 00pa3oBarelibHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsinox mpoBeneHus: paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOPa MO y4eOHOU paboTe W/UiTH LIEHTPOM y4yeOHO-METOINYeCKOil paboThI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs M0 0OCBOEHUIO
AUCHUTITHHBI

Pa3nes: 31eMeHTBI THHEITHON aaredpsbl
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Martpuusl u onpeneaunrtenu. I[Ipexnae Bcero, CTy€HT J0JKEH MOHATh, YTO MaTpULIA —
9TO TabnuIa yncen (mpuyeM 3Ta TabJIuIa MOKET UMETh OJITMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3aIIChIBAEMOE B BUIE KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEACIUTEIHN CYILECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTpPULL.

Crenyer o6paTuth 0c000€ BHUMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I10JIy4aeTcsl MOPSAJOK MAaTpULbl — Ipou3BeneHusl. OCOOEHHOCTh MaTpUI] TaKXe
COCTOUT B TOM, YTO IPOU3BEICHHE MAaTPHI] HE TIEPECTaHOBOYHO, TO ecTh AB = BA .Crenyert 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxHbIM sBiIsIeTCS MOHATHE 00paTHOMW MaTpuilbl. Hamo 3HaTh ycrnoBHE CyIIECTBOBAHUS
00paTHOW MaTpULbI U AITOPUTM ee nocTpoeHus. [locie ee BbunCIeHs 1esiecoo0pasHo JienaTh

NPOBEPKY NPABUILHOCTH PElIeH s, BBIIONHUB onlepaiuio yMHoxeHus AA=E (nomkuHa nomy-
YUTHCS EAMHUYHAS MaTPUIIA)

[Ipu u3zydenuu onpenenurenei Halo0 YeTKO YCBOUTh NOHATUS MUHOPA, alre0panyeckoro
JIOTIOJIHEHH S, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA orpeaenutens. s OCBOCHUS TEXHUKH BbHIYHC-
JICHUS OTpeAeNuTeNel 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN ONMPENEIUTENb BbIIIE TPETHErO
MOPSIIKA, PACKPBITh €r0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKCHHUE W TI0 CTPOKAM U I10
cron6uam. OOparute BHUMaHKE, KaKUe CTPOKH (CTOJIOIbI) IPEANOUTUTEIbHEE BRIOUPATh /TSl pac-
KPBITHS OTIPEACIUTEIIS, 9TOOBI YIIPOCTHUTH €T0 BhrauciieHue. Oco0eHHO 3 (HEKTHBHO BHIYMCIICHHE
OTIpeAeNUTENSI C TOMOIIBIO AIEMEHTAPHBIX TPE0Opa30BaHUM, MPUBOISIINX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu uzydeHuu perieHuii cucteM JTuHEHHBIX anredpandyeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMAaHHE, TIPEXK]IC BCET0, HA MOHSTHE PEIICHHS CUCTEMBI U YCIIOBHS CYIIIECTBOBAHUS PEIIIe-
HUW B 3daBUCUMOCTH OT COOTHOIIEHUS] MEXAY PAHIOM MaTpHULbl, PAHTOM PAaCIIMPEHHON MaTpUILIbI
CHUCTEMBI M YMCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe MpUMEPHI pelIeHHs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandeckux ypaBHeHHH metoaoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX MTEPEMEHHBIX).

Pa3nes: JDieMeHThI BEKTOPHOM aaredpnl

[Ipu m3yueHun naHHOW TeMBbI OOpaTUTE BHUMaHUE HA JMHEWHbBIE OMepaliiy HaJl BEKTO-
paMu, Ha TOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHEe BEKTopa 1o 0a3ucy.

3HaTh onpeneNeHrne, FeOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (OPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHOW U B KOOPIAMHATHOU PopMme.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITh YCIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasznene, npexe Bcero, HaJl0 MOHSATh, YTO KOMIUIEKCHOE YHMCIIO SIBUJIOCH PACIlIU-
pEHHEM TOHSTUS JAeUCTBUTENBHBIX YHUCEN, 3HAThH OMpeesieHne U TpU (POPMBI 3aHCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U TOKA3aTeNbHYI0), TEOMETPUUECKYIO HH-
TEePIPETALNIO KOMIIJIEKCHOT'O YUCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM
KOMILIEKCHBIX YHUCENT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM TUIOCKOCTH. 3HATh (hopmyiy Ditiepa.
KomruiekcHbie yciia MOKHO M300pa)kaTh C TIOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TIIOCKOCTH.
[ToaTOMY Omepanuu ClI0KEHUS U BBIYUTAHHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI K OTIepa-
LUSAM CIIOKEHHS U BBIUYUTAHUSI COOTBETCTBYIOLIMX BEKTOPOB.

Hamo 3HaTh 1 yMeTh BBITIOJIHATH ONEpPAIliid YMHOKEHHUSI, ISTICHUS, BO3BEJICHHUS B TTOJIOKH-
TENBHYIO CTENeHb KOMILJICKCHBIX YHCEN, 3alHCaHHBIX B TPUTOHOMETpUYECKoi (hopme, U3BIEUe-
HUS KOpHS N-OM CTEMEeHN W3 KOMIUIEKCHOTO YhcIIa.

Crnenyetr oOpaTUTh BHUMAaHHE HAa TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpandeckasi onepaus HaJl KOMIUIEKCHBIMU YUCJIaMH HE BBIBOJUT
3a Mpeaenbl 00JaCTH KOMILIEKCHBIX YHCeT.
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Hano 3HaTh paznuvHbie BUABI PA3JI0KEHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJia cpeii KOpHEe MHOTOYWICHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OyIyT
UCIIOJIb30BATLCS, HAIPUMEP, B MHTETPAIBHOM HCYHCICHUU TPU BBIYHCICHUH WHTETPAIOB OT
JpOOHO-paMOHATBLHBIX (DYHKIIHIA, TIPU PENICHUU JIMHEHHBIX OIHOPOIHBIX AH(QepeHIIHaTbHBIX
yYpaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pazgesn: Anaauruuyeckasi reoMeTpust

[Tpu n3y4eHUH aHAIUTUIECKON T€OMETPUU CIIEAYET, MPEXK]IC BCETO, MMOHATH, UTO €€ 3aJa4eii  sB-
JSIeTCSl M3YyYCHUE TEOMETPUIECKUX O0BEKTOB IMPHU MOMOIIU aHAIUTHYECKUX METOJIOB aireOpsl U
MaTEeMaTHYECKOTO aHaln3a. B 0CHOBE TaKOTO MOAX0/Aa JICKUT METO KOOPIMHAT, BIIEPBBIC CHCTE-
MaTH4YeCcKH puMeHeHHbI P. Jlekaprom. OCHOBHBIC TIOHATHS T€OMETPHH (TOYKA, TPsMas, TIOC-
KOCTh) SIBIITFOTCSI HEOTIPECIIIEMbIMH, U IS UX OMUCAHHS MPUMEHSIETCS] aKCHOMATHYECKHI Me-
TO/I, TO3BOJISFOIINN YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOKECTBOM TOUCK
PSIMOM U MHOXKECTBOM JICHCTBUTENBLHBIX YHCE U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAHHAT.
Hano yeTko ycBouTh pa3indHbie GOPMBI ypaBHEHHH MPSIMOI U TUIOCKOCTH YMETh IIEPEXOJAUTH OT
onHO# opmbl K apyroit. CienyeT OCMBICIHUTD U YCIENIHO MPUMEHSTh PEIICHUST KIACCHUECKUX
3a]]auy aHAIUTUYECKON T'€OMETPHH O B3aWUMHOM PACIIOJIOKECHUU TMPSIMBIX M IUIOCKOCTEH, yMETh
OTIPEICIIATE YIJIBl M PACCTOSHUS MEXKY Pa3TUIHBIMU T€OMETPUICCKUMHI O0BEKTaMH.

OTMeTUM B 3aKIIIOYCHHUE, YTO YCIICITHOE U3YYCHUE TUCIMIUIMHBI « JIuHeitHas anreOpay,
nproOpeTeHNe HeOOX0IMMBIX KOMITETCHIINH, YMEHHI U HABBIKOB BJIAJICHUSI MATEMAaTUICCKHIM all-
naparoM TpeOyeT OT CTYJAEHTOB OOJBIION caMOCTOATENbHOM paboThl. OOpaTHTE BHUMAHHE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBUH C y4COHBIM ILIa-
HOM, OOJIBIIIC YKCJIa YacOB, OTBOJMMBIX HAa BCE BUIBI AYJIUTOPHBIX 3aHSATHUI.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DoHJ OLICHOUHBIX CpeAcTB NpezacTaieH B [lpunoxenun 2 k paboueit mporpaMme U BKIIIOYAET
pa3aens:

1. MeTobpl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB O0YUYEHHUS

3. OueHouHsbIE CpeCTBA

3.1. Texymuit KOHTPOIH

3.2. [IpomexyTouHas aTTecTarus
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Ilpunoycenue 1

TemaTnyeckuu mjiaH ANCIHUIIJINHBI «JInHerHas anreﬁpa» o HAIMpaBJICHUI0 MOATOTOBKH

27.03.05 «UuHoBaTHKA»

Ipopniab «KAITUTUBHBIE TEXHOJIOT M)

(pbakamaBp)
Ounas popma o0yuenust
I'ox Hadopa 2023/2024
Buabl yueOHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYI0 Buabl camocTosiTe/IbHON PadoThI DopmbI
e = o c aTTecTa-
abdoTy CTy/1eHTOB TY/IEHTOB
Paznen § 5 paboTy €Iy ’ ya MH
& &’ H TPYJ0EMKOCTb B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBbIiii cemecTp
Pa3nen 1. DiemMeHTHI JIMHEITHOM aJI-
1.1 | redpws1 Matpuiipl, 1eiicTBUS Hal MaTpH- 1 3 2 2 3
IaMH.
OnpeaenuTend, WX CBOWCTBA W BBIYHCIIC-
HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH-
1o | HBIX YpaBHEHUH. 1 4 2 3 +

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

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

1.4

CucTeMbl TUHEHHBIX anreOpanvdecKux
ypaBHEHUI, OCHOBHBIC ITOHATHS U OIIpee-
JeHus. PemieHne cucteM JTMHEHMHBIX ypaB-
HeHui MetogoM Kpamepa, MmeTogom oOpart-
HOW MATpPHIIbI

1.5

Pemenne cucreM IMHENHBIX YpAaBHEHUN
meronoM ['aycca. Panr matpunel. Teo-
pema Kponekepa — Kanesmu.

1.6

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

1.7

Pasznea 2. Bextopsl. JIunelinbie onepauu
HaJl BEKTOpamu, MX CBOWCTBA. JIMHEWHbIE
KOMOHMHAIUKU BEKTOPOB. JIMHEWHO HE3aBU-
CHUMBIE W JHWHECWHO 3aBHCHMEIC CHCTEMEI
BEKTOPOB.

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

1.8

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

10

1.9

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

11

15




1.10

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

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

12

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

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

13

1.12

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

14

1.13

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

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

15

1.14

PasnuuHble THNBI ypaBHEHUN MNpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

16




1.15

B3anMHoe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTH U B IIpOCTpaHCTBE. Bpruncienue pac-
CTOSIHUM MEX]ly JBYMSI TOUKAMH, TOUKOU U
IpsIMOM.. B3auMHOE pPacmoIoKeHUe IUI0C-
KocTel. BplunciieHHe pacCTOSHUI MEXIy
TOYKOM U INIOCKOCTBIO

CamocrositesqibHasi padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKON reOMeTPHH

17

1.16

KpuBble BTOpOro nopsiika Mx reomerpuye-
CKME CBOWCTBA. YPaBHEHHUs JJUIMIICA, TH-
nepOosbl, mapabonsr OOIIee ypaBHCHHE
KpuBOM BTOpOro mnopsaka. IlpuBenenue
KpPUBBIX BTOPOrO IMOpsAJIKAa K KaHOHHUYE-
ckomy Buny. IloBepxHocTu BTOpOro Imno-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB nmo gucuuninge

16

32

60

PT'P

caM

pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hampasnenue noarorosku: 27.03.05 «MlHHOBaTHKAY
[Tpodwitb: «AIIUTUBHBIC TEXHOIOTHUN)
dopma o0ydyeHHs — OUHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU1st KOHTPOJISI YCIIEBAEMOCTH M Ka4eCTBA OCBOCHHUS AUCIUIUIMHBI HACTOSIIEH MPOrpaMMon
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llkana u KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4eHUsI

dopmMa NPOMEKYTOUHOI aTTeCTAIMU: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCranuusia 06yqa}om1/1xc51 B Q)opMe 9K3aMCHA MPOBOJUTCA IO pE3yJibTaTaM
BBINIOJIHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘I€6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IJIMHE, IIPpU 3TOM YYUTBIBAOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJISA YCIICBACMOCTH B TCUCHHC CC-
MCCTpa. OI_IGHKa CTCIICHU JOCTHXXCHMUA O6y‘laIOH_[I/IMI/IC$I IUIaHUPYEMBbBIX PE3YJIbTATOB 06yquIm 10
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHkH. Ilo uroram HpOMeX(YTOQHOﬁ aTTeCTalluu IO JUCHUIIIMHE BBICTABIACTCA OLICHKA «OT-
JIAYHO», «XO0POII0», «YAOBJIICTBOPUTCIIEHO» WU «HCYAOBJIICTBOPUTCIIBHO)).

IIkana oueHNBaHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctUIuinHbl. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsX MOBBIIMICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs] NpPU MEepeHoce 3HAHUM U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
Xopowo JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPEIyCMOTPEHHBIE
porpaMMoil JuciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeJIsIM, IPUBEICHHBIM B
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TabynLax, onepupyeT NpUoOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU,
HaBbIKaMU. B To e Bpemsi npu 0TBeTe T0MyCKaeT HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33/a4l pellaeT C HeJo4YeTaMH, HE BIIUAIO-
IIUMU Ha OOIIUI X0/ PEIICHHUS.

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUS NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpaMMoil AucuuIuMHbl. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TabIUIax, ONepUpPyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
VY 10BJIETBOPUTEIBLHO HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Gop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHa-
JM30M, apryMEHTaluell U BBIBOJAMHU, B PEIICHUM 3a7ad MOTYT
COJIePIKATHCS IPyObIe OMMOKH. [[J1si mOTydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

He BbinosnHEHbl 00s13aTe/IbHBbIEC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, UM cTyneHT neMoHCTpupyer He-
II0JIHOE€ COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JInIaX, JOMYCKAIOTCS 3HAUNUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHWI, YMEHHMI, HaBBIKOB IO POy IOKa3aTelew,
CTYIEHT UCHBITBIBACT 3HAYUTEJbHBIC 3aTPYAHECHUS IIPU OIIEPH-
POBaHUU 3HAHUSAMHU U YMEHUSIMU.

HeynosnersopurensHo

3. OneHo4YHbIE CPeACTBA

I[O AaThbl IPOBCACHUSA HpOMe)KYTOqHOﬁ arTeCTallu CTYACHT NOJI’KCH BBIIIOJIHUTH BCC pa6OTH,
NpeaAyCMOTPCHHBIC HaCTOSIIEH pa60qel71 nporpaMMoﬁ JAUCHUITIIINHBI. HepequL 00s13aTeNbHBIX pa60T
u (l)opMa OTUCTHOCTHU IIPEACTABIICHLI B Ta6J'II/II_[e.

HaumenoBanune [IpencraBnenue oue-
Ne KpaTkas xapakTepucTHKa OLIEHOYHOTO
o/ | OUEHOUHOrO cpen- cpencTaa HOYHOI'O CPEICTBA B
CTBa P dOC
1 KonTponbhas (ca- CpenctBo npoBepku yMeHui npumeHsTb | KoHTposabHbIE 3a1a-
MOCTOSITEIbHAS) MOJIy4E€HHbIE 3HAHUS 7S peuleHus 3afad | Hus (mpumep)
pabora ONPEJIETICHHOr0 TUIIA MO TEME WU pa3-
nen
(KP) g
2 | PacuerHo-rpadu- CpenctBo nmpoBepku ymMeHHM npuMmeHsATh | Kommuiekr  3ajgaHwuii
yeckas pabora MTOJIyYEHHBIE 3HAHUS 110 3apaHee ONpese- | s BBINOJIHEHUS pac-
(PTP) JIEHHOW METONMKE /I PEIICHHWS 3a1ad | YeTHO-TpaduuecKoi
paboTbI
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HIJIN SaI[aHI/Iﬁ no MoAyJrxO WKW AUCHU-
IIJIMHE B LICJIOM.

CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crerpaibHas 6ecea neJjaroruueckoro pa-

VeTHBIM onpoc co- | O0THHKA ¢ 00y4aromuMmcs Ha TeMbl, CBS- Bomnpocsr 1o
3 OecemOBaHuE, 3aHHBIE C U3y4aeMOU TUCIMILINHON, ¥ pac- | TeMam/pasjiesam Juc-
(YO) CUMTAHHOE Ha BBLIICHEHHE 00beEMAa 3HAHUMN IUTUIAHEI

oOyJarolierocsi 1o OmnpeAeseHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/laHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YPOBHS 3Ha-
HUHN 1 YMEHUI 00y4aroerocs.

5 | Dk3amenaronnbie | CpeicTBO TPOBEPKM 3HAHWUW, YMEHHH, | DK3aMeHAI[MOHHbBIE
OUIIeTHI HABBIKOB. MOKET BKJIFOYATh KOMIUICKC T€O- | OUJIETHI.

5K PETUYECKUX BOIPOCOB, 3aj/lay, MpaKTHUYe-
(9b) CKUX 3aJaHuil.

Bapuanr tecra

*Ecnu He BBITIOJIHEH OJMH WU 0oJiee BUI0B yueOHON paboThl, yKa3aHHBIX B Ta0JIHIIE, peroia-
BaTeJIb UMEET MPaBO BBICTABUTH HEYOBJIETBOPUTEIHHYIO OIICHKY.

3.1. Texkymuii KOHTPOJb

OneHouHble cpecTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popme OJaHKOBOTO TECTUPOBAHUS JUIsl KOHTPOJISL OCBOECHUS 00yJarOIUMUCS pa3/IesioB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoit paboThI:

Matpuusl u onpeaenuTenu. PemieHue cucteM JUHEMHBIX anredpandeckux ypaBHEHHUI MeTo/laMu
["aycca, Kpamepa u 06paTHOIl MaTpuUIbL.

PacuerHo-rpadgmyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalspHOE, BEKTOPHOE, CMEILIAHHOE NTPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUH NPSAMON U INIOCKOCTH. B3auMHOE pacnosiokeHne MpsIMbIX Ha TUIOCKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KoMiiekT 3aganu

JJIsl BBINIOJTHEHUsI pacyeTHO-rpagudeckux pador (PI'P)
o auctuiuiae «JInneiinast anredpay»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3ananue Nel. lanbt matpuniet A= 1 3 2 | u B=|{0 -3 3
4 0 -3 1 1 -1
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Beimonauts aeiicteusi: A2 +8BT .

3ananue Ne2. ITpoaomkuTh faHHOE MaTpuunoe paBenctBo (2A+3B)° —4A° —6AB =...
¥ TIPOBEPUTH €70 IS MATPULL A ¥ B U3 TIEPBOTO 33/1aHUS.

3ananue No3. BEIUHCINUTE ONPENeUTENb ABYMSI CIIOCOOAMHU: Pa3JI0KEHUEM IO MEPBOI CTPOKE U
pasJIoKEHUEM 110 IEPBOMY CTOJIOLY.

10 -1 2
02 1 -1
11 -1 1}
11 -2 1

3amanue Ned. JIns qaHHOM MaTpuIlbl HAWTH oOpaTHYIO MaTpuily. CienaTh MPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3amanune Ne5. Pennth matpuunoe ypasaenune AXB =C (maiitu X). Coenarts npoBepky.

SRS P

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3

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

PI'P Nel, 3apgaHusi IO pEeLICHHMIO CHCTEM JIMHEHHBIX aJIre0pandecKux ypaBHeHHH

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

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

3ananue Ne2. Pemuth cucremy u3 Nel mMeTooM oOpaTHOM MaTpUIBL.
3ananue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3aganue Ne4. Permute HeoAHOPOAHYIO cucTeMy MeTosioM ["aycca. HaliTi ob1iiee perieHre u yact-
HOE pElICHNUE.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu obmee pemenne u OCP.
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2%, +6X, =9%,—9x, =0
4X, —5%, +X, =0

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

PI'P Nel, vacts 2
3amanme Nel. TTokasatk, 4To BEKTOPEI M, N, P 06pa3yioT 6a3uc B IPOCTPAHCTBE M PA3IOKHUTH

BekTop @ mo atomy 6asucy: mM=(L, -1 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3amanue Ne2. Jlanbl BekTopsl M ¥ N . BEIACHUTE — KOJUIMHEAPHBI 1M BEKTOPLL @ U D |

m=(28,-8,8),M=(-216,—6), a=2mM+n,b=2n—m.

,ecnn |M|=642,|0]=2, (M) =135", & =6M—m.

3amanne Ne3. Haiitu |§

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

Baganue No5. Tlpu kakux 'x' BEeKTOpsl @ W D meprnenaukynspHbr?

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

3aganue No6. Haiitu momans napamieaorpaMma, IOCTPOEHHOTO Ha BeKTopax a u b .

a=2m-5n,b=m+n,|m=12|n|=3, (m/,\ﬁ):—.

oy

3aganue Ne7. Haiitu rtomans Tpeyroiabauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTophl &, D, C . BBIACHHTL — KOMILTAHAPHBI JIU BEKTOPHL. ECIIM BEKTOPHI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM apajiiejcenuieaa, moCTpOCHHOTO Ha BEKTOPax g, b y Cu onpenc-

JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(l;-1,5),b(2;4;-2),c(3;0;1).

Baganue Ne9. Jlnst nuHeiiHOTO oneparopa A 3amaHbl 06pasbl 6asucHbIX aneMenToB A€, AE,, AE,

. 3anmcars MaTpuiy onepatopa 4 B O6asuce €,,€,, €, u HaliTH 00pa3

sjIeMeHTa X .

>
|

, =18 +3e,-2¢

x|

=2¢€,—4¢e, +¢,.
3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0asuce matpuiiet A= 7 ol

PI'P Ne 1, yacth 3
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Bamanue Nel. Tlpsimast |, mpoxomut yepes Touky A mapamiesnsHo Bektopy { . IIpsimas |, mpo-

XOAUT yepe3 Touky B mneprnenaukynspro Bektopy N . HaiiTu Touky nepecedeHus mpsiMbIX U yroJi

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

3amanue Ne2. [lana mpsimas |, . Ilpsivast |, mpoxomut uepes Touku A u B. Haiitu paccrosiHue ot

ToukHu nepecedenus npsambix |, u |, no npsawmoii | ;.

[x=-8t-3 _ | . )
I1'{y=3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

Bamanue Ne3. Haiitu paccrosaue ot Toukun M, 1o mockoctn @, npoxopsieii yepes Touky A

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

3aganue Ne4. HaiiTu yroa MexIy INIOCKOCTBIO (' ¥ IUIOCKOCTBIO [3 , MPOXOJISIIEH Yepe3 TOUKH

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

X+2y—-9z-10=0;
3x+4y+8z-24=0.

3amanue Ne6. Haiiti TouKy nepecedenus npsMoii | U mockocTd ¢ M yron Mexay HEMH.

I:XLZ:X:Z—_:L; a:Xx+2y-3z-12=0.
3 4 -2

Baganne Ne7. Tlpsimast |, mpoxomut wepes touku A u B. Ilpsmas |, npoxoaut yepes Touxy M
TEPIEHIUKYIAPHO IOCKOCTH ¢ . Haiitu yron mexay npsmbivu |, 1 |, v BbIsicHuTs — eskat iu

OHH B OJHOH IJIOCKOCTH HJIN CKpCIINBAKOTCA.

A(9;-31),B(4,4,-5,M (-L11%-11), «a:2x+3y—-z-1=0.

Xx+3)% y?
Bamanne Ne®. JIist qaHHOU KPHBOM % + % =1 yka3aTb (OKYCHI, SKCIIEHTPUCUTET, THPEK-

Tpuchkl. IlocTpouTts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Saganue No9. Ipusectn ypaBuenne kpuoii 9X° — 25y —18x + 200y —616 =0 «x kanoHmHYe-
CKOMY BHY U TIOCTPOUTH KPUBYIO.

KonTposbHble 3a1anus (mpuMepbl)

Bapmuanr.

1. HaiiTn 3Ha4eHUst MaTpUYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 OJ
3 2
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-2 0 8 1 -5

2. Haiitu paHr mat Wbl IPUBCACHHUEM K CTYIICHYAaTOMY BH
2 PULEL I y YR o, o o 4a

1 -3 13 5 17

1 2 1
3. BeIuucauTs onpeaenuTeNb NPUBEICHUEM K CTYIICHYaTOMY BUIY 3 5 3
2 7 -1

4. Haiitu matpuiy, oopaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

L2 1 1 -2 2 3 5
(@ |3 -5 3 (6)[ _Juxz[_ j
> 7 1 3 4 3 -1 0

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

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

4x +9X, —5%X, —8X, =5 X +2X, + X, =5
() 13X, +7X, —2X;, —4x, =4 (6) 43X —5X, +3X; =—7
2%, +5X, + %X, +3%, =3 2X +7X, — X, =13
Bapuant
1. Pacniucats pasznoxeHue BeKTopa ;( 110 BEKTOpam B, a,F
x={5,-12,1}, p=1{1,-30}, q={1-11}, r={0,-12}

2. KomnuaeapHs! i BeKTOpel P u ( ?

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jana nupamuna ¢ BepmmHamu B Toukax AAAA, .
A(-2,4,8), A (4,-1,2), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron Mmexxay peopamu A A, AA,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OIyIeHHON Ha rparb A A, A,
I') HaliTH JUTMHY Me/IMaHsbl, IPOBEACHHYIO U3 BepiuuHsl A k pedpy A A

4. BBIUMCINTB TUIOMIA (b TTAPAILIETOrPaMMa, MOCTPOEHHOTO Ha BekTopax & u b & — yronm mexmy BekTo-

pamu B I/Ia
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3-2p+3,B=5-3,  [pl-2. =2,  «=7
Bapuant

1. Haiitu paccrostaue ot Toukn M, 1o mnockoctn (M1M2M3):
M, (-9;10;2), M,(0;7;-4), M, (4,8;,-1), M;(-2;13)

[ x+y+z-2=0
2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TPSMOA:

X-y—-3z+6=0

X-2 y-3 z+1
1 —4

uX+y+2z-9=0.

3. HaiiT Touky mepecedeHus mpsMOi 1 TIOCKOCTH:

x—1 z
4. Haiitu Touxy P, cummerpuunyro touke P otHOCHTENBHO ipsimoii | P(O;—l; 3) u - - ll =1

5. Hamucath ypaBHEHHE IUIOCKOCTH ¢ MPoxozsieii yepe3 Touky M, u mepneHInkymsipHo  mpsimMoii
(MM,): M((3;2;0), M, (415), M,(2,-14).
6. Haiitu KocuHyC yria MexX1y IJIOCKOCTAMU O U O, .
o, :3X—y+3=0, o, : Xx-2y+52-10=0
BapuanT 3a1aHuii NIPOMEKYTOYHOIO TeCTa
-2 0 8 1 -5
3 -1 7 2 4
1.1. Haiiti panr MaTpHIIbI TPUBEACHHEM K CTYIICHUATOMY BHIY

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

1 -2 -2 3 5
1.2. Pemuts MaTpu4HOE ypaBHEHHUE [X =
-3 4 3 -1 0

X +2X, +X =5
1.3. Pemuth cucremy mo dopmysnam Kpamepa 3%, —5X, + 3%, =7
2X +7X, — %, =13

2.1. Hariucatsb pasiokenue Bektopa X 10 BEKTOpam 6, a, X= {5, —12,1} , B = {1, —3, 0} , a = {1, -1, 1} ,
r=1{0,-12}

— — -

2.2. BBIUHCIUTS IIIOIIA/b MapajIeNorpaMmma, MOCTPOSHHOTO Ha BeKTopax a u b a- yron Mexay BekTopamu 0 u (

Y™ h__ o~ A~ i i VA

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

2.3. Jlana nmupaMusia ¢ BEpIIMHAMH B TOUKaX AiAz%Azl . A1(6,1, 3) , A2 (6, -2, —3) , AS (2, 2, 0) , A4 (—5,1, 0)

Haiitn nnuHy MenuaHsl, IPOBEICHHYIO U3 BEPIIHHBI A1 K pebpy A2 A.3
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X-2 y-3 z+1
1 —4

3.1. Haiitu TOUKy nepeceueHus IpsIMOM U INIOCKOCTH:

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

X —_
3.2. HaiiTu Touky Pl CHMMETPHUHYIO Touke P OTHOCHTENBHO IpAMOi I P(O, -1 3) " —= ll =

3.3. Haniucats ypaBHeHHE MIOCKOCTH (¥ TPOXOAAIIEH yepe3 TOUKY M o Y ICPICHAMKYISIPHO  MPSIMON (MlM 2) : M 0 (3, 2; 0)

M, (415), M,(2,-1,4).
4.1. Jlana kpuBas BToporo mopsiaka X- +4y® —12X+16Y +16 = 0 . Ilonyuuts KAHOHUYECKOE YPABHEHHE KPHBOH U TOCTPOUTH .c¢

’ ’ ’
4.2. CocTaBuTh MaTpHIly Ilepexosia ot basuca €,,€,,€; k basucy € ,€, ,€; , ecnu

€ =26 +6,+6,, 8 =6 —€,+6€,; 6 =6 +26,+6,

Kpurepun onenkmu:

- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTY/ACHTY, €CJIM OH PEryJsipHO B TEUCHHE CEMECTpa MPEICTaBIIsI
pelIeHts 3a/1a4, BBIIOJIHUI IIOJHOCTHIO BCE 3a/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENo/a-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHE CEMECTPa MPeJ-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHUII 3a/laHKs HE IOJHOCTBIO MIIM BOOOIIE HE MPEeACTaBIsUT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENO1aBaATE.

J171g ipoBeIeHus! TEKYILEro KOHTPOJISl 3HAHHUM CTY/IEHTOB B AUCTAHIIMOHHOM dopMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTtrukay OHIAWH-KypcaX MUMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTHI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpems 171 HOArOTOBKM OTBETa HA BOMPOCH! He Oosiee 45 MUH.

buner BKIIIO9aeT TEOPETHUECKUI BONPOC U 3a/1aUH.

KommiiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHsATcs Ha Kadenpe «MaTeMaTukay.
TunoBble BAPUAHTHI OUJIETOB MPUJIATAIOTCH.

KoMmiuiekT Bonnpocos
o JuciuminHe «J/Iuneiinas ajaredpa»

Matpu1ibl, TUIIBI MATPHIL.

Onepannu ¢ MaTpulLlaMu, UX CBOMCTBA.

YMHOKEHHE IPSIMOYTOJIbHBIX MaTPULL.

MarpuuHnas popma 3aIucH CUCTEMBI TMHEHHBIX aIreOpanuyecKux ypaBHEHHH.
Onpenenurenu U UX CBOWCTBA.

[TousiTue onpeaenuresns. MUHOPHI U anredOpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux YpaBHEHHH, OCHOBHBIE TOHATHS U OIPE/ICICHHUS.
[TpaBuiio Kpamepa pemiennst cucteM JIMHEWHBIX ypaBHEHUI.

OOpatHas mMaTpulia U €€ BbIYHCICHHE. Y CIIOBUE CYIIECTBOBaHMS 0OpaTHOM MaTpHUIIbI.
10 Pemienune cuctem TMHEHHBIX anreOpandyecKux ypaBHEHUH METO10M 0OpaTHOIN MaTpPHUIIBL.
11. Meton "aycca perieHus CUCTEM JIMHEHHBIX YpaBHEHUH.

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

13. Panr matpunpsl. Teopema Kponekepa — Kamenu.

14. OpHoponHbIe cucTEeMBl TMHEHHBIX ypaBHeHUH. Kpurepuii cyiecTBOBaHUS HETPUBHAIBHBIX pe-
LICHUH.

©CoNok~wWNE
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15. [lonsiTHe BEKTOpa U JIMHEIHBIE ONEpalMK HaJl BEKTOPAMH, CBOKWCTBA ONepaLuil.

16. JIuneitHas KOMOMHAIMSI BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOpOB. Kpurepuit nu-
HEWHOHN 3aBUCUMOCTH.

18. I[Tonsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIl Oa3uc. Paznoxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oazuce.

22. Y cioBUsl OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI MU COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHar. JlekapTOBbI IPSIMOYTOJIBHBIE KOOPAWHATHI HA IJIOCKOCTH U B IIPOCTpaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTH U IIPSMOU.

Brluncnenue paccTosHUN MEXY IBYMsI TOYKAMM, TOYKON U MPSIMON, TOYKOU M INIOCKOCTBIO.
Brruncnenne pacCTOSHUSA MEXAY CKPELMBAIOIUMUCS IPSIMbBIMHU.

Brluucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiika MX reoMeTpU4eCcKHe CBOWCTBAa M ypaBHeHMs. [IpuBenenue kpuBoit
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BH]TY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUA, KOHYCOB, THIIEpOOIOU 0B, TapaboIouI0B.

Noakown

Tunosbie BapUaHTHI OUJIETOB
no auctuiuinae «JIuneiinast anredpa»

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Hucnunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Ompenenutenu U UX CBOMCTBA.

2. Pemmts MaTpuuHOe ypaBHeHHE XB=A, eciu A:(lz ij B:[—t ZJ

4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-31,-2), € =(-8,10,-10). [IpoBepHUTH — KOMILUIAHAPHEI JIH OHHU.

3. PemmuTh cucteMy MeTO10M 00OpaTHOM MaTpPUIIBI {

Ecnu Het, HaiiTh 00beM NapaluieNienunena, IoCTPOEHHOro Ha BEKTOpax a,b,c.
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5. Haiitu yron Mexay Bektopamu a = (1,-2,-2) ¥ b =(2,0,1).

YTBepxkaeHo Ha 3acenannn Kadenpsl MareMaTuku « 03» 05 2023 r., mporokoa Ne 10

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

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUIICKOM ®EJEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWI YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarukay
Hucuunnuna «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopauHars! BekTopa.

011
4%, — 2%, +3%3 =12,
3. Pemwure cucreMy ypaBHeHHM MeToZoM ['aycca < x, +5x, —3x; =1,
2% +3X, —2X%3 =3.
4. Tlokazath, 4TO BEKTOpPHI M =(1,-12), n=(2,0,3), p=(-2-11) 06p8.3y}OT 0a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsiMoii  —2x+3y—5=0. Hammcars: ypaBHEHHE NPSMOU C YTIIOBBIM KO-
3¢ ULMEeHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOPMaJIbHOE YpPaBHEHUE MPSIMOU.

12 -1
2. Bpruncnute onpenenurens MaTpulbl C = AT, ecimn A= [3 1 OJ .

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku « 03» 05 2023 r., mporokos Ne 10

H.o. 3aB. kaempoit H.B. BacunneBa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAMH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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