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1.  Heuau, 327244 ¥ IVIAHUPYEMbIe Pe3yJIbTaThbl 00y4eHHS 110
AUCHHUILINHE

K OCHOBHBIM yesim OCBOCHUS TUCHUILTHHBI «JInHEeiHast anredpay clieayeT OTHECTH:

- BOCITUTaHME Y CTYACHTOB O0IIe MaTeMaTH4IeCKON KYJIbTYPHI;

- npuoOpeTeHue CTYICHTaMH IIIMPOKOTO Kpyra MaTeMaTHIeCKAX 3HAaHUH, YMEHHUI U HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYICHTOB K HHIYKTHBHOMY M JEIYKTHBHOMY MBIIUICHUIO
HapsIly ¢ pa3BUTHEM MaTeMAaTUYECKOW UHTYHIIHH,

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKH CAMOCTOSITEIIPHOTO U3yUCHUs YUeOHOH 1 Hayd-
HOW TUTEepaTyphl, COJEPIKAIICH MaTeMaTHIECKIE CBEICHUS U PE3yIbTaThI;

- IOJTOTOBKY CTYJICHTOB K JICSITEIPHOCTH B COOTBETCTBUH C KBATH(DHUKAIIMOHHON XapaKTe-
PUCTHKOI OakaaBpa 1o HalpaBJICHHIO, B TOM YKciie (POPMUPOBAHUE YMEHUH UCIIOIL30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METOBI B TPO(ECCHOHAIBHOM JeSITeTbHOCTH.

- MOATOTOBKY BHICOKOKBAIM(DUIIMPOBAHHBIX KAJIPOB, BOCTPEOOBAHHBIX B YCIOBUSAX IH(]-
POBOIl TypOYJICHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHCKOB COBPEMEHHOU MU(POBOI SKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUIUTUHBI «JIMHEHHast anredpay clieayeT OTHECTH:

- OCBOGHHUE CTY/ICHTAMU OCHOBHBIX MOHSITHIA, METOJ0B, (OPMHUPYIOMIMX OOIIYI0 MaTeMa-
THYECKYIO IOATOTOBKY, HEOOXOIUMYIO ISl YCIEITHOTO PEIICHHS TPUKIIAIHBIX 3a71a4;

- (hopmupoBaHme y CTyaeHTa TpeOyemMoro Habopa KOMIIETEHIIHI, COOTBETCTBYIONIUX €r0
HAIPaBJICHUIO TIOATOTOBKU M 00ECIICUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue no aucruruinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpPMHUpPOBaHHE y 00ydaro-
nmxces cienyronmux komnereHui B coorBetcTBuu ¢ @I'OC 27.03.05 «MHHOBaTHKaY, yTBEp-
KIAEHHBIM MpukazoM Munoopraayku Poccun ot 31.07.2020 N 870:

Koa m HaumeHnoBanue KOMIeTEHII NI NHaukaTopbl 10CTHKEHUST KOMIIe-
TeHIMH
NOIIK-1.4. 3naeT npuHIUNHAATEHBIE OCOOCHHO-

CTH MOJCIIMPOBAHUA MaTEMATUYCCKUX, (bmnqe-

OIIK-1. CiocobeH aHaM3upoBaTh 3aa4l
po(hecCHOHANLHOM NI TEILHOCTH Ha OCHOBE

MOJIOKEHHH, 3aKOHOB M METOJI0B B 00JIaCTH
MaTEMAaTHKH, €CTECTBEHHBIX M TEXHUYECKUX

HayK

CKHX M XHMHYECKHUX MPOIIECCOB, IPeAHa3HAYECH-
HBIE J11 KOHKPETHBIX TEXHOJIOTHYECKUX MPOIIeC-
COB, B TOM YHCJIE€ aJAUTUBHOTO MPOU3BOCTBA;
HOIIK-1.1. Ucmonp3yeT OCHOBHBIC 3aKOHBI 0a30-
BBIX MH)KCHEPHBIX U TEXHUYECKUX TUCUHUILINH;
NOIIK-1.2. Ucnone3yeT OCHOBHBIE 3aKOHBI €CTeE-
CTBEHHOHAYYHBIX TUCIUILINH, TTPABHJIA TIOCTPOE-
HUS TEXHUYECKHUX CXEM H YepPTEeKeH;

HOIIK-1.3. Bnaneer 0CHOBHBIMU METOJIaMH TEX-
HUKO-SKOHOMHUYECKOTO aHAJIN3a, HABBIKAMH CO-
CTaBJIEHUS pabOYHNX MPOEKTOB B COCTABE TBOPUE-
CKOI1l KOMaH/IbI

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JluciurmimHa OTHOCUTCS K 00s3aTenbHON yacTu O65oka bl: Moayns «MaremaTH4ecKne U ecTe-

CTBCHHO-HAY4YHBIC TUCHUILJIUHBD).

E€ nzyuenue odbecreunBaeT U3y4eHUE TUCIIUILINH:

B obsizamenvhoil wacmu:
- MaTeMaTUYECKUN aHaJIN3;



- (husmka;
- TEOpETUYECKAs MEXaHUKA;
- DJIEKTPOTEXHUKA U AJIEKTPOHUKA;
- CONPOTHUBIIEHNUE MaTEPUAJIOB;
- IPOrPaMMMPOBAHUE U AITOPUTMHU3ALINS,
- KOMIUIEKCHOE MOJEJIMPOBAaHHE C IPUMEHEHUEM METO/Ja KOHEUHBIX 3JIEMEHTOB;
- npumeHenne CAE-nmporpaMM 11 pacuera IpOYHOCTH U3AEIUi;
- DKOHOMUYECKasi Teopusl U OU3HEC-IIJIaHUPOBAHUE.
B uacmu popmupyemoti yuacmuuxamu o6pazoeamensHulX OMHOUEHUL:
- KOMIIBIOTEPHOE POEKTUPOBAHNE UHCTPYMEHTA U 000pYyI0OBAHHUS;
- aJITOPUTMBI PELIEHUI HECTAaHAAPTHBIX 3a4au.

3. Crpykrypa u coaep:kaHue JUCUUIIINHbBI

OO61mast TpyA0€MKOCTh JUCITUIUIHHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI -108 yacoB.

3.1. Buabl y4eOHO# padoThl U TPYA0E€MKOCTh

. KosmuectBo
n/n Bun yueOHo# padoThI 4ACOB Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B Tom uncrne:
Jlexun 16 16
1.
CeMuHapCKUE/TIPAKTHYECKUE 3aHATH 32 32
2.
JlaGoparopHbie 3aHATHUS - -
3.
CamocrosiTesbHasi padora 60 60
IIpome:kyTOUHAs aTTeCTANMS
3K3aMEH €] 6]
Hroro 108 108

3.2. Temaruuyeckuii IJIaH U3YYEHUS] JUCHUTLINHBI

Pazmemén B npmiioxenun 1 k pabodeii mporpamme.
3.3. Conepskanue pa3iesioB IUCHUNTIHHBI
BBenenue

[Ipenmer, 3agaum U coepkaHre TUCHUIUIMHBL. OCHOBHBIE 3TAMbl PA3BUTHS AUCIUTLIIAHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCIUTUTMHAMU.



Paszgea 1. DiieMeHTHI JIMHEHHOH ajredpbl

Tema 1. MaTpuubl u onpeaeJanuTe M.

[Tonstue matpunel. Buasl Matpun. [eiictBus Hag MmaTpunaMu. Onepanyy HaJl MaTpULIaMU
U ux cBoiicTBa. Ormpenenureny, UX cBOWCTBA U BbruncieHus. [lonarus MuHopa u anrebpanye-
CKOT0 JI0TOoJIHEHUs. PasnojkeHue onpenenuTens o IeMeHTaM CTPOKU WK cToja0ua. Beruucie-
HUE OIPEIEIUTENCH pa3sJINYHOrO MOPsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHble nmpeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpuilbl K AMaroHAILHOMY WM TpanelueBUAHOMY BUly. Martpuunas popma
3aMMCH CUCTEMBbI TUHEHHBIX anreOpandecKux ypaBHEHHUI. PaHT MaTpuIib.

Tema 2. Pemienne cucTeM JJUHEHHBIX aJIre0pandecKux ypaBHEeHHU.

Cucrembl TMHEHHBIX alreOpanvecKux ypaBHEHUH, OCHOBHBIC TIOHATHS. Pemenue cucrem
JUHEHHBIX ypaBHeHUHN MeTonoM Kpamepa, MeTtogom oOpaTtHOi MaTpuilsl, MetoaoM ["aycca. Teo-
pema Kponekepa — Kanemu. Penienne npou3BoOIbHBIX CUCTEM JIMHEHHBIX YPABHEHUN METOJIOM
I"aycca. Pemienne oqHOPOIHBIX CHCTEM JIMHEHMHBIX ypaBHEHU. KpuTepuii cyliecTBOBaHUS HETPHU-
BUAJIBHBIX PELICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. Jluneiinsie onepaiiy HaJi BEKTOpaMH, UX CBOHCTBA. JIMHeliHbIe KOMOMHALIUY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIOKEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUSA BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaisipHOro, BeK-
TOPHOTO U CMEIIAHHOTO NMPOU3BEICHUIM BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oa3uce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE 6a3uca NpPOCTpaHCTBA TEOMETPUUYECKUX BEK-
TopoB. [IpeobpazoBanre MaTPHIIBI TMHEHHOTO OTiepaTopa Mpu nepexoe ot 6asuca k 6azucy. Coo-
CTBEHHBIEC 3HaYCHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMiiekcHBIE YHCJIa 1 MHOTOYJIEHBI

[TonsiTne KOMIIIEKCHOTO yncaa. @OopMbl 3aMUCH KOMIUIEKCHBIX yucen. JledcTBUS Hal KOMILIEKC-
HbIMU yuciaaMu. @opmyna Myaspa. M3BiieueHre KOpHS N-OM MOJOKUTEIbHON CTENEHU U3 KOM-
MJIEKCHOTO yuca. Pa3nokenne MHOrouwIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa aiareOphl.

Pa3nen 4. AnHanuTnyeckasi reoMeTpust

Cucremsbl KoopauHaT. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPIUHATHI HA INIOCKOCTU U B TPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MII0CKOCTH

Pa3znuunble THIIBI ypaBHEHUH IJIOCKOCTH M yPaBHEHUH MTPSAMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre paccTossHUM MeXIAYy ByMSl TOYKAaMH, TOUKOM U IPSIMOM, TOYKOM U INTIOCKOCTBIO.
Boruncnenue paccToSHNS MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMU.

Bbruncnenue yrioB Mex1y IByMsl PSMBIMH, IPSIMOM U TUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI'0 NMOPSIKA

KpuBbie BToporo nopsijika, ix reoMeTpuYECKUE CBOMCTBA U ypaBHeHU . [ [puBenenne kpuBou BTO-
poro nopsiika K KAHOHMYECKOMY BUTY.



YpaBHEHHE MOBEPXHOCTH BTOPOro nopsiaka. KaHoHnueckue ypaBHEHUs cephl, SJUTUIICONIA, KO-
Hyca, runiepoosonia, napadboaona.

3.4. TemaTuka NpakTHYECKUX 3aHATHI MO JucHUILIUHEe «JIuHeliHasa anredpay»

No 3angTus Tema 3angaTus

1 Pasznea 1. DiieMeHTHI JIMHEHHOH aaredpbl. MaTpuiibl, 1eHCTBUSA
HaJl MaTpUIIAMHU.
Onpenenurenn, UX CBOMCTBA U BhIUMCIICHUE. MaTpruyHas 3amuch

2 CUCTEMBI JINHEWHBIX YPABHCHUM.

3 OO6parHas MaTpUIla U €€ BEIYMCIICHHE.
CucTeMbl TUHEHHBIX anreOpanveckux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U onpeiesieHus. Pelienue cuctem JIMHEHHBIX YpaBHEHHI
metonoM Kpamepa, meTo1om 00paTHOM MaTpHUIIhI

5 Pemienue cucrem JIMHEHHBIX ypaBHEHU MeToaoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

6 Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPABHEHUN.

OJIHOPOAHBIE CUCTEMBI JIMHEUHBIX YPABHEHHIA.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HbIE ONEpalud HajJ BEKTOpamu, UX cBoWcTBa. JIuHeiHOe mpo-
7 CTPAaHCTBO I'€OMETPUYECKUX BEKTOPOB. [IoHATHE TMHEWHOU KOM-
OuHaIMy BEKTOPOB. JIMHEHHO HE3aBUCUMBIC W JIMHEWHO 3aBHUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTre 6a3uca nMpocTpaHCcTBa reoMeTpUYECKUX BeKTopoB. Koop-
8 IUHATHL BekTopa. OpToHOpMHUpOBaHHBIH 0a3uc. KommuHeapHOCTb,
OPTOTOHAJILHOCTh M KOMIIJIAHAPHOCTh BEKTOPOB.

CkansipHOE IPOM3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BekTOpHOE Mpon3BeeHUE IBYX BEKTO-
POB, €ro CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTH BEKTOPOB
CMmeniaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yrciaeHne o0beMa napasuieNnenunesia ¥ TMpamMubl. Y cIOBUE KOM-
10 MJIAHAPHOCTH BEKTOPOB. BhIuncieHne CKasipHOT0, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEAEHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMHU
B OPTOHOPMHPOBAHHOM Oasuce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh M 0a3uc TMHEHHOTO Mpo-
CTPaHCTBA.

Martpuma nepexona ot 6a3uca k 6asucy. [IpeoOpasoBanue Koop-
JTMHAT BEKTOpa MpH M3MeHeHuu Oasuca. JImHelHbIe omepaTophl,
JecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIEC 3HAYEHUS] MATPUIIBI

11

Pa3zgen 3. KoMmiekcHbIe YHCJIAa U MHOTOYJIeHbI MHOXKECTBO
KOMIUIEKCHBIX 4Kces. DOopMbl 3alTUCH KOMIUIEKCHBIX yucen. [en-

12 CTBUA Ha KOMIIJICKCHBIMHU YN CJIaMU. Pa3noxxenne MHOro4jaeHa Ha
MHO>KUTEH, OCHOBHAs TeOpeMa anre0pbl

13 Paznen 4. AHaanTHYECKAs TeOMETPUS
CucreMsl koopauHaT. Pa3nuuHble TUIIBI ypaBHEHUHN TJIOCKOCTH

14 PaznuuHble TUIBI ypaBHEHUM NIPSAMON HA INIOCKOCTH U B MPOCTPaH-
CTBE

15 B3anmHoe pacronokeHue npsMbIX Ha MIOCKOCTH M B MPOCTPaH-

cTBE. BhIunCIIEHNE pACCTOSHUM MEXKY IBYMsI TOUKaMH, TOYKOU U




npsIMOU. BbruncieHne pacCTOSHMS MEXKIAY CKpPEIIUBAIOIUMUCS
IpsAMBIMU. B3auMHOE pacroioKeHUe IUIOCKOCTeW. Brrumcinenue
pacCTOSIHUN MEXKTY TOYKOW U TIOCKOCTBIO

16 KpuBble BTOporo nopsiika ux reoMeTpuuecke CBOicTBa. Y paBHe-
HUS 3JUIHIICA, TUTIEpOoITbl, mapabdosbl OO0Iee ypaBHEHHUE KPHUBOH
BTOpOro nopsiaka. [IpuBeneHne KpuBoil BTOPOro nopsijaka K KaHo-
HU4YecKkoMy BUAY. [loBepXHOCTH BTOPOTo MopsIKa

N —

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 0O0ecevYeHue

4.1. HopmartuBHbie 10kyMeHTbI 1 'OCThI

®I'OC 27.03.05. Munoaruka. 2020.

AxaneMuyecKkuii yueOHbIH IJ1aH 10 HampasieHuto noArotoBku: 27.03.05 Munosatuka. [po-
¢bunes: AnauTuBHBIE TeXHONMOTHH. @opMa 00ydeHust — ouHast. 2023.

Vka3 IIpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoin denepaunn.

[Tpuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUs] OpraHU3aLUsAMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO I€ATEIIbHOCTD, SJIEKTPOHHOTO 00Y4eHUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH IIPU peanu3anuu o0pa3oBaTeIbHbIX IPOrpaMM».

4.2. OcHoBHas JquTEpaTypa

3abonorckuii B.C. JIuneiinas anrebpa u aHaTUTHYECKask TeoMeTpus (YIeOHBIH KOMILIEKC):
yaeOHoe nmocobue, 2-¢ uza. Ctep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakamaBpuar).

Cuporuna W.K. Jluneiinas anredpa v aHATUTHUECKAsi TEOMETPHUS: HMHTEPAKTUBHBIN Kypc:
yaebHnoe mocodue mis By3oB. CI16, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoH anredpe U aHATUTHIECKOH reoMeTpun: yuebHoe nocooue. // Kya-
psasues b.1O., Marsam B.U., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMWN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIi pecypc. |

4.3. [lonmosHUTeJbHAS JUTEPATYPA

Kpatkuii Kypc BBICIIEH MaTeMaTHUKH [DJEKTPOHHBIN pecypc]: y4eb. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpaHa.] .

3yokoB B.I'., JssxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJII TEXHUYSCKUX BBICIINX y4eOHBIX 3aBenenuil. Yactu 1-4. M.: MI'TI1Y, 2012. 400
IK3.

Wnweun B.A., [To3nsk O.I'. Aranutudeckas reometpust. M.: Hayka. ['naB. pea-us puznko-ma-
TeM. IUT-pbl, 1988. 224 c.

bexnemuiues, J[.B. Pemenne 3amay 3 Kypca aHAIUTHYECKOW T€OMETPUU M JIMHEHHOW ai-
reOpsI [DeKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. naH. - Mocksa: ®uzmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. |

4.4. DnexkTpoHHBbIEe 00pa3oBaTe/IbHbIE PeCypcChl

[IpoBeneHue 3aHATHI U aTTECTAIUI BO3MOXKHO B JMCTAHIIMOHHOM (popMarte ¢ MpUMEHEHHEM CH-
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CTEMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTtemaTrkay 3JIEKTPOHHBIX 0OpaszoBatenbHBIX pecypcoB (DOP) mo Bcem pasnmenam
POTPAMMBI:.

Hazsanue D0OP

Jluneiinas u BeKTOpHas anredpa
AHaJIMTUYECKasi TEOMETPUS
Jluneiinas anreOpa ¥ aHaIUTHU-
qyecKasi TeOMeTpus

https://online.mospolytech.ru/course/view.php?1d=3368
https://online.mospolytech.ru/local/crw/course.php?1d=2843
https://online.mospolytech.ru/course/view.php?id=462

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[opsimok npoBesieHus paboT B TUCTAHIMOHHOM (pOpMaTe yCTAaHABIUBACTCS OT/AEIbHBIMH PacIIo-
PSOKEHUSIMH TIPOPEKTOPA 10 yu4eOHOM paboTe U/ Wi IEHTPOM y4eOHO-METOANIECKOM pabOTHI.

Kaxaplii cTyieHT oOecriedeH WHIAMBHIYaJIbHBIM HEOTPAHWYCHHBIM JTOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOIMYECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIC Ha caiiTe mospolytech.ru B pasznene: «l{eHTp MaTeMaTHUYECKOT0 00pa30BaHUs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3Hple y4eOHO-METOAMYSCKHE U MHPOPMAITMOHHBIC MaTePHAJIBI TPEICTABIICHBI Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH)OPMAMOHHO-TEIICKOMMYHUKAITMOHHON ceTh «IHTEepHET» I OCBOCHUS

TUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInieH3MOHHOE W CBOOOHO PACTIPOCTPAHsIEMO€e MPOrPaMMHOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpaborunk I1O HocrynHocTh Ccblika Ha Equnblii peectp
(mpaBoob.1aga- (IMIeH3HMOHHOE, | poccHiiCKHX MPOrpamMm AJs
TeJIb) ¢B00OHO pac- 9BM u B/l (mpu Hagan4um)
NMPoCTpPaHsieMoe)
1 [Astra Linux | OOO JIuueH3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JlnneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'" 75

4.6. CoBpeMeHHbIe npodeccuoOHATIbHBbIE 0a3bl JaHHBIX U HH(OPMALMOHHBIE CIIPa-
BOYHbBIE CHCTEMBbI

Ilepeuenn pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JIs1 OCBOCHHUS M CUMIIJIMHbI:




HaumeHoBaHue Ccbuika Ha pecypc JoctynHocTh

NHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Hoctynna B cetu UH-
https://stackoverflow.co
Stack Overflow / TepHET 0e3 orpaHuye-
m
HUH

Undopmanmonnsie pecypest Cetn | http:// www.consultant.ru | JlocTynHo
Koncynprantlintoc

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JapTOB BICHIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | loctynna B cetn 1Un-
ru/ TepHeT 0e3 orpaHuye-

HUUI

IpodeccnonanbHbie 0a3bl JaAHHBIX

ba3a naHHBIX Hay4HOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOW 6uONIHoTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo

MOJTUTEMaTHIeCKas peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuieckas (Onbaromerpu-
yeckas) 0asza JJaHHBIX

5. MaTtepuajibHO-TeXHUYECKOE oOecnedeHue TUCIUMIITHHbI

MarepunansHo — TeXHHYECKas 0a3a yHUBEpCUTETa 00ECTIeUnBaeT MPOBECHNE BCEX BUIOB
3aHATUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM H
IPOTHBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MaremaTka He pacrnoiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCIIOIb-
3yeT yueOHbIe ayTuTOpHUn U3 o01Iero hoHaa YHUBEPCUTETA.

[Tpu HeoOX0AUMOCTH AJIS IPOBEICHHS] MHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUI HCIIONB3Y-
I0TCSI KOMITBIOTEPHBIE KJIACCHl YHHBEPCUTETA.
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6. MeToan4yecKkue peKOMEeHAauu

6.1. MeToauueckune peKoOMeHAAIUN JIJIsl MPenoaBaTeJisi 10 OPraHu3anum odyue-
HUSA

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHKUE CTYIEHTOB Ha TO, UYTO IPAKTUUECKU BECh U3Y-
yaeMblii UMU MaTepual He TpeOyeT Kakoi-1100 CreualbHOM (IOTOTHUTEIBHOW) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3YyU€H, €CIIU CTYACHTHI OYAYT MOCenaTh 3aHATHs, CBOEBPEMEHHO
BBITIOJIHATH JOMAIIIHUE 331aHUS U MTOJIb30BaThCs (P HEOOXOAMMOCTH) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTAlIMM B TEUEHHE KaXKJIOro ceMecTpa. Bomlenmue B Kypc MaTeMaTUKH pa3/ieiibl SBISIOTCA
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NIPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELIEHMS PA3HOTO POJia 3a/1a4 BHYTPH CaMOl MaTEMAaTHUKHU U MPUKJIAIHBIX 3a-
nad. MIX ocBOEHME MOMOKET CTYIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEUTHO MPUMEHATh HAKOIJIEHHbIE 3HAHUS B IPO(EeCCHOHATBLHOM
JEATENBHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITHI peKOMEH0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JIUTEPATYpPY, a B KOHLIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JIsl IOATOTOBKH K 3K3aMEHY.

Ha nepBom 3aHsATHN IO JUCHUIUIMHE ClIEAYyeT 005A3aTeIbHO MPOUH(DOPMHUPOBATH CTYIECH-
TOB 0 BHJIE M (hOpMe MPOMEKYTOYHOM aTTECTALUU 110 TUCLHUILIMHE, CPOKaX €€ MPOBEACHUS,
YCIIOBHSIX JTOIYCKa K MMPOMEXYTOYHON aTTECTAllMH, TPUMEHSIEMBIX BUAAX MPOMEKYTOYHOI'O KOH-
TPOJIS.

N3noxenne TeOpeTHYECKOro MaTepHalia JOJDKHO COMPOBOXKAATHCS WIUIFOCTPATUBHBIMHU
pUMepaMu, TIIATEILHO OTOOPAHHBIMH MPENoJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIAJIKH [IPU PELLICHUH 3314l HE OTBJIEKAJIHN OT INIABHOT'O: OCMBICIEHUS UAEH U CYTH IPUMEHSI-
eMbIX MeToJ0B. CiieyeT Bcerza yka3blBaTh IPUMEPbl IPAKTUUECKOIO PUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U pOpMYyII.

[TpakTudeckue 3aHATHS JODKHBI ObITh OPTaHM30BAHBI MPENOIABATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI HA MEPHUOJUYECKOE BHINIOJHEHHE CTYyA€HTaMU HEOOJbIIONH CaMOCTOsI-
TEJILHOM padOoThI B ayJUTOPHUHU ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuaa.

[IpenogaBaTens, Benymuii MpakKTUYECKUE 3aHATHS, JODKEH COIVIaCOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCIIOIB30BATh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenomaBatento cienyeT 10OMBATHCS CUCTEMATHYECKONW HEMPEPHIBHOW PaOOTHI CTYICH-
TOB B TEUCHHE CEMECTPA, HEOOXOAMMO BBISBISATH CHIIBHBIX CTYICHTOB U IIPUBJICKATH UX K HAYIHOU
paboTe, K y4acTHUIO B pa3HOTO poja OJIMMIIHAAaX U KOHKypcax.

CTyZneHT [OJKEH OLyllaTh 3aMHTEPECOBAHHOCTD MPENOIABATENsl B JOCTUKEHUHM KOHEU-
HOTO pe3ysibTaTa: B NMPUOOPETEHHUH OOYYaAIOUIMMUCS TMPOYHBIX 3HAHUM, YMEHHH U BiaJleHUs
HaKOIIJICHHOM nH(pOopMaIMei s peleHus 3a1a4 B po(eCCUOHATBbHON AeATEIIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B03M0OHO ITpOBeICHNE 3aHATHI U aTTeCTAllUil B AUCTAHIIMOHHOM (opMare ¢ IpUMEHEHHEM CH-
CTeMbl TUCTaHIIMOHHOTO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTuKa» AIMEKTPOHHBIX 00pa3zoBaTeabHbIX pecypcoB (DOP) (cm. n.4.4).

[Mopsimok mpoBeneHust pabOT B JUCTAHIIMOHHOM (pOopMaTe YCTaHABIUBACTCS OTACIBLHBIMH PACIIO-
PSOKEHUSIMH TIPOPEKTOPA 10 yueOHOM paboTe W/ Wi IEHTPOM y4eOHO-METOANIECKOM pabOTHI.

6.2. MeTtoanueckue yKazanus AJsi 00y4arOUIUXcsi 0 OCBOEHHIO
JUCIHHUIITNHBI

Pa3zgen: 3j1eMeHTHI JIMHEHHOM ajaredpbl
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Matpuusl u onpeaenauteau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHSATh, YTO MaTPHUIIA —
9TO Tabnauia yncen (mpuyeM dTa TabJIMIa MOKET UMETh OJIMHAKOBOE YHCJIO CTPOK M CTOJIOIIOB, a
MOKET OBITh U IPSIMOYTOJIBHOM ), @ OMIPENIeUTEINh- 3TO YHCIIO, 3alMChIBAEMOE B BUIC KBaIPATHON
TaOJHIIBI, TO €CTh ONPEACIUTEN CYIIECTBYIOT TOJIBKO Yy KBaIPATHBIX MaTPHII.

Crenyer o6paTuTh 0c000€ BHUMAHUE HA ONEPALIUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPHUIL
Y TIOHATH, KAKUM TOJTY4aeTCsl TIOPSIO0K MATPHUIIBl — Mpou3BeneHus. OCOOCHHOCTh MaTPHI] TAKKe
COCTOUT B TOM, YTO NPOU3BEICHIE MAaTPUI] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Crnenyet 004-
3aTeJIbHO YOCIUTHCS B 9TOM, PEITUB COOTBETCTBYIOIINE 3a/1a4H.

BaxHbIM sBiIsIeTCS IOHATHE 00paTHOW MaTpuisl. Hano 3HaTh yclioBHE CyIECTBOBAHUS
00paTHOM MaTPHUIIBI U AITOPUTM €€ TocTpoeHus. [locie ee BEIYMCICHUS 1es1eco00pa3Ho JIeaTh

POBEPKY NPaBUILHOCTH PENIEHHs, BLIIOJHUB ONepanuio yMHoKeHuss A~ A = E (1oskHa 1oiy-
YUTHCS €IMHUYHAS] MATPHIIA)

[Ipu u3ydeHnuun onpenenuTesneii Haa0 YETKO YCBOUTh MOHATHS MUHOpPA, areOpandeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOUMCIIEHHBIE CBOMCTBA onpeaenuTens. s oCBOGHUS TEXHUKU BBIYUC-
JICHUs OTpeeNuTeNel 1eaecoodpa3Ho, BbIOpaB NMPOU3BOJIbHBIN ONMpEAEeTUTENb BBIIE TPETHETO
MOPSIIKA, PACKPBITh €0 PA3IMYHBIMU CIIOCO0aMU, IPUMEHSISI PA3JIOKEHUE U MO CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KaKWe CTPOKHU (CTOIOIBI) TPEATIOUTHTEIbHEE BRIOUPATH JJISI pac-
KPBITHUS OTPEACTUTENS, YTOOBI YIPOCTUTH €ro BerurciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHE
OTIpeAeNUTEINsI C TOMOIIBbIO AIEMEHTAPHBIX TPeoOpa3oBaHuil, MPUBOISAIINX €0 K TPEYrOJIbHOMY
BUJTY.

[Ipu n3ydeHnn pemieHnii cucTeM JIMHEHHBIX anrebpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHUE, ITPEXKIE BCETo, HAa TIOHATHE PELICHNUS CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHUMOCTH OT COOTHOLIEHHS MEKy PAaHTOM MaTpHUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CUCTEMBI M YUCIIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTnTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u meroga obpaTHO¥ MaTpuilbl. BHUMaTenpHO pa3depute mpuUMeEpsl perieHUs
MIPOU3BOJBHBIX CUCTEM JTMHEHHBIX alreOpandeckux ypaBHEHUH meroaoMm [aycca (BBeneHue Oa-
3MCHBIX U CBOOOTHBIX TTEPEMEHHBIX ).

Pa3nes: JieMeHTHI BEKTOPHOH aJaredpbl

[Ipu m3yueHun naHHOW TeMbl OOpaTHTE BHUMaHWE Ha JMHEIHbIE ONepaluu HaJ BEKTO-
pamu, Ha TOHSTUS JIMHEHHOW HE3aBUCUMOCTH ¥ JIMHEHHOUW 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha pasiio-
KEHHE BEKTOopa 1o 0a3ucy.

3HaTh omnpeneaeHe, FeOMETPHUUECKUE CBOMCTBA CKAIIPHOI0, BEKTOPHOTO U CMEUIAaHHOTO
MIPOU3BEICHHUS BEKTOPOB, (OPMYIIBI AJII UX BEIYHCICHHS B BEKTOPHOW U B KOOPIWHATHOU (hopMme.
O06s13aTeNbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YMCJIa 1 MHOTOYJIEHbI

B sTom paznene, mpexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEHUEM MOHATHS AEHCTBUTEIbHBIX YHCEN, 3HATh ONpeneieHre U TpU GOPMBbI 3alTUCH KOMILJIEKC-
HOrO dYucIna (anredpanyecKyro, TPUrOHOMETPUYECKYIO U TIOKA3aTeIbHYIO), TEOMETPUYECKYIO HH-
TepIpeTanio KOMIUIEKCHOTO YHCIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEX1Y MHOXKECTBOM
KOMILJIEKCHBIX YHCET U MHOXKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HaTh (hopmyny Ditnepa.
KommuiekcHble ymciia MOKHO M300pa)kaTh C MOMOIIbIO BEKTOPOB HA KOMILJIEKCHOM MJIOCKOCTH.
[ToaTomy omeparuu coKeHUs ¥ BBIMUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K OIepa-
IIUSIM CJIOKEHUSI U BBIUUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hazo 3HaTh U yMETh BBITIOJHATH ONEPAIlUU YMHOKEHUS, ICTICHHSI, BO3BEIICHUS B OJIOKH-
TEJIbHYIO CTENEHb KOMILUIEKCHBIX YHCEN, 3alMCAHHBIX B TPUTOHOMETpUUYECKOH popme, n3Bieye-
HUS KOPHSI N-0#f CTENEHN U3 KOMIUIEKCHOTO YHCIIA.

Crnenyetr 0OpaTUTh BHUMAaHHE Ha TO, YTO MHOXKECTBO KOMILIEKCHBIX YHMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepaus HaJi KOMIUIEKCHBIMU YHCIIaMU HE BBHIBOJIUT
3a mpeiesbl 0071acTH KOMIUIEKCHBIX YHCE.
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Hano 3Hath paznudHble BUBI PA3I0KEHUS MHOTOUICHA HA MHOKHTEIH JJIs CI1y4aeB, KO-
I/1a Cpeay KOpHEe MHOTrouJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
UCIIONIb30BATLCS, HAIPUMEP, B MHTETPAILHOM HCYHCICHUU TPU BBIYMCICHUU HWHTErPaioB OT
JIPOOHO-PAIMOHATBHBIX (DYHKITUH, TPH PEIICHUH JTUHEWHBIX OJHOPOIHBIX AU((epeHIInaTbHBIX
YPaBHEHHI N-TO MOPSIIKA C TOCTOSHHBIMU KO3 UITEHTAMH.

Paznesn: AnHaauTuyeckasi reoMeTpus

[Ipy n3y4eHNN aHAIUTUYECKON T€OMETPUU CIIEIYET, IIPEXKAE BCETO, IOHATH, YTO €€ 3a7a4e  sIB-
JSIETCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTHUYECKUX METOJIOB aureOpsl U
MaTeMaTHYECKOro aHaiu3a. B ocHOBe Takoro moxo/a JIeKUT METO]T KOOPMHAT, BIIEPBBIE CUCTE-
MaTudecku nmpumeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHATHS T€OMETPUH (TOUYKA, MpsMasi, TI0C-
KOCTh) SIBIITFOTCSI HEOTIPEICIIIEMbIMU, U JUISI UX OMUCAHUS MPUMEHSETCS aKCMOMAaTUYECKUI Me-
TOJ1, IO3BOJISIIONINM YCTAHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE MEK]Ty MHOKECTBOM TOUYEK
IPSMOM ¥ MHOXKECTBOM JICHCTBUTENLHBIX YUCEI U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPIUHAT.
Hano yetko ycBouTh pasnuuHbie GOpMBI YpaBHEHHH MPSMOI U MIOCKOCTH YMETh MEPEXOIUTh OT
onHOU (opMbl K Apyroi. ClieayeT OCMBICIUTb U YCHEIIHO MPUMEHATh PEIIEHUS KIACCHUECKUX
3a]a4 aHAIUTUYECKON Te€OMETPUM O B3aMMHOM DPACIOJIOKEHHH MPSIMBIX U IUIOCKOCTEH, yMETh
OTIPEICIISATh YIJIbl M PACCTOSHUST MEXKIY PA3TUIHBIMU T€OMETPUICCKUMHI O0OBEKTaMH.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUTHOE U3yUYeHUE AUCLUILTNHBI « JIuHelHas anredpay,
nproOpeTeHne HeOOXOIUMBIX KOMIIETCHIINN, YMEHUHN U HABBIKOB BJIA/ICHUS MATEMAaTUYCCKUM aIl-
napaToM TpeOyeT OT CTYIEHTOB OOJBIION CaMOCTOSATENHHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YUYE€OHBIM ILjIa-
HOM, OOJIbIIIEe YHCIIa YaCOB, OTBOAMMBIX HA BCE BU/IbI ayIUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEACTB mpescTaBiieH B [Ipunoxkennu 2 Kk pabodeil mporpaMMe W BKITIOUAET
pa3aensl:

1. MeTo bl KOHTPOJIS U OLICHUBAHUSI Pe3yJIbTaTOB O0yUYEHUS

2 llIxana 1 KpUTEPUU OLIEHUBAHUS PE3YIBTATOB O0YUCHHUS

3. O11eHOYHBIE CpEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTouHas aTTecTarus
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Ilpunosxcenue 1

TemaTnueckni NJIaH TUCHUIIMHBI «JIMHeHHAsA ajJredpa» M0 HANPABJIECHUIO NOATOTOBKHU

27.03.05 «UuHOBATHKA»

Ipopniab «KAITUTUBHBIE TEXHOJIOTHH

(0akanasp)
Ounas ¢popma o0yueHust
I'ox nadopa 2023/2024
Buaebl yueOHoii padoThl,
BKJIIOYasi CAMOCTOATEIbHYIO Buabl camocTosiTe/IbHON PadoThI DopmbI
e = . c aTTecTa-
abdoTy CTy1eHTOB TY€HTOB
Paznen § az paboty cIya ’ ya MM
& = M TPY/10EMKOCTh B 4acax
n/n CP | KC
J | I/C | JIab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Pa3nen 1. DiemMeHTHI TMHEHOM aJI-
1.1 | re6pbl Matpuiibl, AeCTBUS HAJ MaTPH- 1 3 2 2 3
[aMH.
OHpeI[eJII/ITeJII/I, UX CBOMCTBA W BBEIYHCIIEC-
HUe. MaTpuyHasi 3auCh CUCTEMBI JIUHEH- 3 N
1.2 HBIX YpaBHCHUHU. 1 4 2

Boinaua 3agaauii PI'P Ne 1 o anHeiinou
ajareope .
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1.3

OOpaTHas MaTpuIla U ee BeIuuciieHue. Mat-
pUYHAasl 3aMHUCh CUCTEMbl JIMHEWHBIX YypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX alNTreOpandecKux
YpaBHEHUI, OCHOBHBIE ITOHATHS U OIIpEJIe-
neHus. Perienne cucTeM JTUHEUHBIX ypaB-
HeHui MetogoM Kpamepa, Mmetogom oOpart-
HOW MaTpPHIIBI

1.5

Pewienue cucreM JIMHEWHBIX YPaBHEHUN
meroqoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHEHUH. OTHOPOIHBIC CH-
CTEMbI JINHEWHBIX YPaBHECHUM.
CamocrositesbHas padora Nel B aynuro-
pHH 110 JTHHEHHOMH anredpe

1.7

Pasznea 2. Bextopsl. JInunelinbie onepanuu
HaJl BEKTOpamH, UX CBOWCTBAa. JIMHElNHbIE
KOMOWHAIUA BEKTOPOB. JIMHEHHO HE3aBH-
CHMBIC M JUHCHHO 3aBHCUMBIC CHUCTEMEI
BEKTOPOB.

Boiraua 3aganmii PI'P Ne2 mo BeKTOpHOIi
ajreope.

1.8

[lonarue Gasuca. KoopaumHatel BeKTOpa.
KomnHeapHOCTh, OpTOrOHAIBHOCTD U KOM-
IUIAHAPHOCTH BEKTOPOB.

10

1.9

CkanspHoe Npou3BEIEHUE BEKTOPOB U €0
CBolicTBa. BekTopHOE npou3BeneHUE IBYX
BEKTOPOB, €TI0 CBOMCTBA.

11
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1.10

CMmenaHHOe TPOU3BEIEHNE TPEX BEKTOPOB
U €ro CBOICTBa. Brruucienune odObema ma-
paienenuiena. YCIOBHE KOJUIMHEApHO-
CTH, OPTOTOHAJIBHOCTH ¥ KOMILJIAHAPHOCTU
BeKTOpOB. OpTOHOPMUPOBAHHBIN OaswcC.
Brluucnenue ckalspHOro, BEKTOPHOTO H
CMEUIaHHOTO MPOU3BEICHNUI BEKTOPOB, 3a-
JAHHBIX KOOpAMHATaMU B OPTOHOPMHPO-
BaHHOM 0Oa3uce.

CamocrosiTesbHast padora Ne 2 B ayanro-
puM 110 BEKTOPHOI1 ajredpe

12

JIunelinble npoctpaHcTBa. PasmepHOCTH U
0a3uc IMHEHHOTO IPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca k 0Oasucy
npeoOpa3oBaHUE KOOPAMHAT BEKTOpa Ipu
u3MeHeHuu 6azuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO oIme-
paropa.

13

1.12

Pa3nen 3. KommiekcHble YHCJIa 1 MHO-
rowieHbl MHOXXECTBO KOMIUICKCHEIX YH-
cen. @opMbl 3aMKUCH KOMILUIEKCHBIX YHUCEN.
Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH.
Pasnoxxenne MHOrowiceHa Ha MHOMXKHTEIH
OCHOBHAs TeOpeMa areopbl

14

1.13

Pa3nen 4. AHanmTH4YecKasi reOMeTpHs
Cucrembl KoopAWHAT. Pa3inuyHble THIIBI
YPaBHEHUH IIJIOCKOCTH

Boigaua 3aganuii PI'P Ne3 mo anHaauTu-
YECKOW reoMeTpUM

15

1.14

PasnuuHble TUIBI ypaBHEHUH MpsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

16

16




1.15

B3anMHoOe pacniosnioxkeHue npsMbIX Ha IIJ10C-
KOCTHU U B MPOCTpaHCcTBe. Briuncnenue pac-
CTOSIHUM MEXIy ABYMS TOYKaMH, TOUYKOU U
psIMOM.. B3auMHOE pacmoioKeHUe III0C-
KocTell. BplunciieHne pacCTOSHUN MEXIy
TOYKOW U MIIOCKOCTBIO

CamocrosiTesqibHast padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKON reOMeTPpHH

17

1.16

KpuBbie BTOpOro nopsiika Mx reoMeTpuye-
CKHME CBOWMCTBA. YPAaBHEHUS DJUIMIICA, T'U-
nep6osbl, mapabonsr OOmiee ypaBHEHHE
KpuBOoi BTOpOoro mnopsaka. IIpuseneHue
KPUBBIX BTOPOrO IMOpsAJKa K KaHOHHMYE-
ckoMy Buay. [IoBepXHOCTH BTOPOro IoO-
psaaka

18

dopMa aTTecTalluU

19-
21

Bcero yacoB nmo jucuuIJInHe

16

32

60

PI'P

cam
pao.
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Ilpunoswcenue 2

®OH/J ONEHOYHbLIX CPEIACTB
O AMCIUITJIMHE

«/Iuneitnas aaredpa»

Hanpagsnenue noarorosku: 27.03.05 «MuHOBaTHKA»
[Tpodunb: «AITUTHBHBIC TEXHOIOTUH
®dopma 00yueHHUs — OUHas.

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJISA ¥ OLIEHMBAHUS Pe3yJabTATOB 00yUeHH s

JU1st KOHTPOJISL YCIIEBAEMOCTH M Ka4ecTBAa OCBOCHUS JUCLUMUIUIMHBI HACTOSILEH porpaMMon
IPEIYCMOTPEHBI CIIEYIONIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalMs (3K3aMEH).

2. lllkaJjia U KpUTEPHUU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHU sl
®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

[IpomexyTouHas arTectanus o0ydaromuxcs B hopMe 3K3aMeHa MPOBOIUTCS MO pe3yIbTaTam
BBITMIOJTHEHUSI BCEX BUJIOB yueOHOM pabOoThI, MPEyCMOTPEHHBIX YYEOHBIM IIJIAHOM 110 IaHHOM JUCIIH-
IUTMHE, TIPU 3TOM YUYUTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJS YCIIEBA€MOCTH B TE€UCHHE Ce-
MecTpa. OneHka CTeneH! JAOCTIKEHUS 00yJarolUMHUCS TIAHUPYEMBIX Pe3yIbTaToOB 00YYEeHHs MO
JTUCIUIUIMHE MPOBOJUTCS MpenoiaBaTeieM, BeAYIIUM 3aHATHS [0 JUCIHHUILUIMHE METOJA0M 3KCIepT-
HOM oueHkH. [lo uToram mpoMexyTouHO# aTTecTaluy MO AUCUUIUIMHE BBICTABIISETCS OL[EHKA «OT-
JUYHOY, «XOPOILI0Y, «YAOBIECTBOPUTEIHHOY» UIIU «HEYIOBIETBOPUTEIHHO.

[Ixana oneHNBAHUA Onucanune

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKHU CTY-
AEHTA K HPOMEKYTOYHOH aTTeCTalliH, IPEIyCMOTPEHHBIE
nporpaMMoi JucHUIUIMHBL CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [1I0KA3aTEJISIM, IPUBEICHHBIM B
Otnnuno TabJIMIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYAI[UAX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MOryr OBITH JONYIIEHB HE3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyIHEHHs IpPU IEepeHOCe 3HAaHUN U
YMEHMI Ha HOBBIE, HECTAHJaPTHHIE 3a/1a4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
Xopowo JAE€HTA K NPOMEKYTOYHOH aTTecTalluH, MPEIyCMOTPEHHBIE
nporpaMMoil TucHUIUIMHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
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TabynIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpems npu 0TBeTe I0MYyCKaeT HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33/J]a4d peIIaeT C HeJoYeTaMH, He BIIHAIO-
IIMMH Ha OOIIUI X0/ pelieHusl.

VY 10BIIETBOPUTEITHHO

BrimonHeHsl Bce o0si3aTeJbHbIE YCJIOBHS NOATOTOBKH CTY-
JAeHTa K MPOMEKYTOYHOIl aTTecTalMM, INPEIYCMOTPCHHBIC
nporpaMMoil aucuUIUIMHBL. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTEIsIM, IPUBEICHHBIM B
TabIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBblkaMu. Ho mokasbiBaeT HersyOOKue 3HaHUS, P OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHM, B PEIICHUH 33Ja4 MOTYT
coJiepKaThes rpyObie omuOKu. J{71s HoTy4eHus paBUIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIOMINE BOIPOCHL.

HeynosnersopurensHo

He BeImonHeHb! 00s13aTe/IbHBIC YCJOBHSI NOATOTOBKH CTY-
AEHTA K HPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
nporpammoit aucuuruinHel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBHUE 3HAHWN, YMEHHUH, HABBIKOB IPUBEICHHBIM
B Ta0JInLax, JOMYCKAOTCA 3HAYUTEJIbHbIE OIIMOKHU, IPOSBIISIETCS
OTCYTCTBUE 3HAHUMW, YMEHHI, HABBIKOB IO PANY IOKa3aTeleH,
CTYICHT UCHBITBIBACT 3HAYUTEIbHBIC 3aTPYAHECHHS IIPHU ONEpH-
POBaHUM 3HAHUSAMHU U YMEHUSIMHU.

3. OueHo4HbIe CpPeCTBA

HaunmenoBanue
OLIEHOYHOTO Cpea-
CTBa

IIpeacrasnenue oue-
HOYHOI'O CpEe/CTBA B
DdOC

Kpatkas xapakTepucTUKa OLEHOYHOTO
cpeacTBa

1 Kontponbnas (ca-
MOCTOSITEJIbHA )
paborta

(KP)

CpencrTBo NMpoBEpKU YMEHUW TMPUMEHSTh
MOJIy4YE€HHbIE 3HAHUS IJIs peuieHus 3ajad
OIMPCACIICHHOI'0 TUIla IO TEMC HWJIA Ppas-
neny

KonTposbHbie 3a1a-
HUS (IpUMep)

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpenctBo mpoOBEPKH YMEHHI MPUMEHSThH
MOJIy4YE€HHBIE 3HAHMS 110 3apaHee OIpeje-
JIEHHOW METOJIMKE JUIsl pelleHus 3aaad
WM 33JaHU 1O MOAYJIO WM JUCLH-
TUTMHE B LIEJIOM.

Komiiekt 3amanui
JUISL BBITIOJTHEHUS pac-
YeTHO-rpaduIeCKOn
paboThI
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CpencTBO KOHTPOJIS, OPTaHU30BaHHOE KaK
crienMaibHas Oeceia e1arornyeckoro pa-

VerHbli onpoc co- | 00THHKA ¢ 00y4aromuMmcs Ha TeMbl, CBS- Bompocsr o
3 OeceoBaHmeE, 3aHHBIC C M3y4aeMO TUCIUIUINHOMN, U pac- | TeMaM/paszienam auc-
(YO) CUMTAHHOE Ha BLIICHEHUE 00beMa 3HAHUN LIUIUIMHBI

o0yyJaromerocsi Mo ONpeaeNeHHOMY pas3-
Jeny, TeMe, IpodeMe | T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tecr MO3BOJISIONIAS aBTOMAaTU3UPO-
(T) BaTb MPOLIEAYPY U3MEPECHUS YpOBHsS 3Ha-
HUW 1 yMEHUHN 00y4aromerocs.

5 | Dk3ameHanonHble | CpeACTBO MPOBEPKU 3HAHUW, YMEHUM, | DK3aMEHaIIMOHHbIE
OueTH HaBBIKOB. MOXKET BKJIFOYATh KOMITJICKC T€O- | OUJIETHI.
pETHYECKHX BOMPOCOB, 3ajady, IMpaKTH4e-
CKHX 3aJIaHH.

BapuanTt Tecra

(Ob)

3.1. Tekymmii KOHTPOJIb

O1ueHOoYHbBIE CPEICTBA TEKYILIETO0 KOHTPOJISL YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
U 3a/1aHus B opMe OIIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00YUaIOIIUMUCS Pa3/IelioB
TUCIUIUINHEL, ipueM PI'P.

Coaep:xanue pacueTHO-Tpadguyeckoil padoThl.

PacuerHo-rpadguyeckas padora Nel no JmHeliHoi aaredpe.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:

Martpuiisl U onpenenuTenu. Pemenne cucreM JHMHEHHBIX anreOpanyecKuX YpaBHEHUIH MeEToaaMu
["aycca, Kpamepa u oOpaTHO# MaTpHIIBL.

Pacuerno-rpaduyeckas padora Ne2 no BeKTOPHOM aJjiredope.

Kpatkoe conep:xanue pacueTHO-Tpaduueckoi paboThI:

BekTopsl, nelicTBus Hag BekTopamu. CKaJIsIpHOE, BEKTOPHOE, CMEIIAHHOE TIPON3BEACHUS BEKTOPOB.
PacuerHo-rpaduyeckas padora Ne3 no aHaIMTHYECKOIl reOMeTPHH.

Kpatkoe conep:xanue pacueTHO-Tpaduueckoi paboTHI:

Paznuunble BUABI ypaBHEHUM MPSMOM U TJIOCKOCTU. B3auMHOE pacnosioxkeHue npsMbIX Ha MIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KoMmiekT 3ananuid

JJIS BBITIOJIHEHH S pacyeTHO-rpaduyeckux pador (PI'P)
1o JucuuIuivHe «JInneitHas aaredpa»

PI'P Nel, yactp 1

-1 1 O 2 0 2
3aganue Nel. Jlanwt maTtpubt A= 1 3 2 | uw B=|{0 -3 3
4 0 -3 1 1 -1

Boimonauts aeiicteus: A2 + 8B .

3anarne Ne2. [TpoomkuTh faHHOE MaTpidHOE paBeHCTBO (2A4+3B)° —4A4> —6A4AB =...
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Y IIPOBEPUTH €r0 i1 MaTpull A U B U3 nepBoro 3aJaHusl.

3ananue Ne3. BEIUMCINUTE ONpeNeuTeNb ABYMS CIIOCO0aMHU: Pa3sIoKEHHEM IO MEPBOIl CTpOKE U
pa3J10KEeHUEM T10 IEPBOMY CTOJIOLY.

1 0 -1 2
0 2 1 -1
1 1 -1 17}
1 1 -2 1

3amanne Ne4. JIns qaHHOM MaTpuIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0f.
-1 2 3

3aganue No5. Pemuth Mmarpuunoe ypaBaenue AXB = C (umaiiti X). Crenath MpoBEPKY.

A R R R

3aganue Ne6. HaliTu paHr MaTpHIlsI.

1 -1 2 3 7
0 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apaHus 10 pelieHUIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHH I

3apanue Nel. Pemuts cucremy merogom Kpamepa. Caenath mpoBepKy.

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

3ananue No2. Peruth cucremy u3 Nel MeTo oM 0oOpaTHOM MaTpHIIBI.
3aganue Ne3. Pemuts cuctemy u3 Nel metomom ["aycca.

3amanue No4. PemnTh HEOTHOPOIHYIO cUcTeMY MeToioM ["aycca. Halitu obiiee pemienne u 4yacT-
HOE pEILICHUE.

X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
S5x,+4x, + 4x, =11

3amanue NoS. Pemuts omHOpOIHYIO crcteMy MetogoM ["aycca. Haiitu obmiee pemenue u ©CP.
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2x, +6x, =9x;, - 9x, =0

4x, —5x,+x, =0

3x,+3x, = 7x;—4x,=0"

X, —3x,+2x;+5x,=0
PI'P Nel, yacts 2
3ananue Nel. TTokasaTh, uTo BEKTOPH M1, 11, p 0Opa3yloT 6a3uC B MPOCTPAHCTBE U PA3IOKHTH
BekTop a mo stomy Gasucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

Bamanne Ne2. JlaHbl BEKTOPBI 77 ¥ 71 . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPLI d U b .

m=(28,-8,8),7 =(-21,6,-6), @a=2m+i1,b =271 —m.

,ecnn || =62, ﬁ|=2,(n_1/,\ﬁ)=135°, a = 6n —m.

3amanne Ne3. Haiitu ‘E

3aganue Ned4. Jlan A ABC.Haittu £ B,ecm A(1;—-1;2),B(3;3;2),C(7;1;2).

3amanue No5. TIpu Kakux 'x' BEKTOPHl d W b TepHeHAUKYIAPHbI?

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

3azanne Ne6. Haiitu mioniazp mapauieorpaMma, IoCTPOSHHOTo Ha BEKTopax @ W b .

AN

a =2 —50,b =m +17, ﬁ|=3,(m,ﬁ)=%.

m|=12,

3amanue No7. Haiitu momans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanve Ne8. JlaHbl BEKTOpBl @, b, C . BBIACHUTEL — KOMILIaHAPHEI JIU BEKTOPEL. ECIIU BEKTOPLI HE

KOMILJTAHAPHEI, TO HAWTH 00BEM MapalIeIeNuIIe/1a, IIOCTPOEHHOTO Ha BEKTOpax d, b, ¢ w onpene-

JIUTH — KaKyI0 TPOMKY OHH 00pa3yroT.
a(1;-1;5),b (2;4;-2),¢(3;0;1).

3ananue No9. Jlns nmuneiiHoro oneparopa 4 3aaHbl 00pa3bl 0a3UCHBIX 2J1eMEHTOB Ae,, Ae,, Ae,

. 3anucars MaTpuiy onepatopa 4 B Oasuce e, e,, e, u HalTH o0pa3
JJIEMEHTa X .
Ae =7Te +3e,-2e,, Ae,=e,—e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3amanne Nel0. Haiitu coOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIepaTopa,

. -4 1
3a/IaHHOTO B HEKOTOpOM Oasrce MaTpuiei 4 =( 7 2) )

PI'P Ne 1, vactn 3
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3aganue Nel. TIpsmas [/, mpoxoauT yepes Touky 4 mapaiuienbHO BekTopy ¢ . Ilpamas [, mpo-

XOJIUT Yepe3 TOUKY B NneprneHIuKy IsipHO BeKTopy 71 . HaifTu Touky nepecedeHus npsiMbIX U yrod

mexny mumu, ecin - A(3;5), g (1;3), B(0;5), n(-3;4).

3aganue Ne2. [lana npsimas /. [Ipamas [, mpoxoaut uepes Touku 4 u B. Haiitu paccTosiHue OT

TOUKH TIepecedeHust NpsMbIX [, U [, 1o mpsmoit /, .

Jx=-8t-3 ) . 0w ~
ll'{y:3t+4’ A(450)9B(7a3), 13.9x 12y+2—0

Baganue Ne3. Haiitu paccrosiaue or Toukn M|, 10 IIOCKOCTH & , IPOXOSILIEH Yepe3 ToUKy A
TIEPIICHIUKYISIPHO BekTOopy 71, eciu M (05 1;7), A(2;-1;4), 1 (6;22;-3).

3ajanue Ne4. Haiitu yrosa Mexay INIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOJSILEH Yepe3 TOUKH

A, Bu C,eciu a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3ajganue NeS. 3anucaTh KAHOHMYECKUE YPAaBHEHMSI IPSAMOM, 3alaHHON OOLIMMU ypaBHEHUSIMH.
xX+2y-9z-10=0;
{3x+4y+8z—2420.
Bamanue Ne6. Haiiti TOUKy mepecedeHus mpsiMoil / U IUIOCKOCTH ' M YrOJl MEKy HUMH.

x+2
3

Z:Z_l; a:x+2y-3z-12=0.
4 2

[:

3amanue Ne7. TIpsmas [, mpoxomut yepe3 Touku 4 u B. Ilpsmas [/, mpoxoxut uepes Touky M
HEPHEeHANKYIISPHO INIOCKOCTH ¢ . HaliTn yron Mexay npsiMeiMu /, U [, ¥ BBIICHUTB — JISXKAT JIH

OHHU B OHHOﬁ IMJIOCKOCTU HUJIM CKPCHIUBAIOTCA.

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

. . (x+3)° g
3ajganue Ne8. Jlns jaHHON KpUBOM % +2 =1 yKa3arb (POKYChI, IKCLEHTPUCUTET, TUPEK-

25
Tpuchl. [locTpouTh KpUBYIO, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

Saganme Ne9. Tlpusectn ypasHenue kpusoit 9x” —25y> —18x+200y —616=0 k kanOHmHue-
CKOMY BHJY U IIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anus (mpuMepbl)
Bapuanr.

1. HaiiTi 3HaYCHNS MATPHIHOrO MHOTOUWIeHa F(A)

f(X)Z—X3+2X2 —)C+3,A=(_3l ZJ
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2. Haiitu panr MaTpuLbl OpUBEICHUEM K CTYIIEHYaTOMY BUAY s 9 p 3 13

11 -3 13 5 17

1 2 1
3. BBIYUCIUTD ONPEACIIUTENb PUBEACHUEM K CTYIIEHYaTOMY BUILY 3 -5 3
2 7 -1

4. Haittn Mmatpuity, oOpaTHyI0 JaHHOU (a). Permuth MatpuaHoe ypaBHeHHE (0)

1 2 1
(@ |3 -5 3 (6)(1 _ZJDXz(_z 3 Sj
-3 4 3 -1 0
2 7 -1

5. Pemuts cuctemy ypaBHEHHH. YKa3aTh 00Iee M OJJHO YaCTHOE pericHwe (a).

Pemmmth crucTeMy ¢ TOMOIIBIO 00OpaTHOM MaTpHIEl U 1o opmynam Kpamepa (0)

4x, +9x, —=5x, -8x, =5 X +2x,4+x,=5
(a) 13x,+7x, —2x; —4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x,;+3x, =3 2x,+7x,—x;, =13
Bapuant
1. Paciicath pasiokeHue BEKTOpa X 110 BEKTOPaM p, g,
x={5-12,1}, p=1{1,-3,0}, ¢ ={1,-L1}, r={0,-1,2}

2. KonnuHeapHs! 11 BEKTOpBl p U g ?

a=12,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. Jana nupamuza ¢ BepirHamu B Toukax A A, 4,4, .

A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A,(-3,4,-2)

Haiitn:

a) yrox mexnay peopamu A4 A4,, A4,

0) 00beM TUpPaMUAbI

B) JUIMHY BBICOTHI OIYILIEHHOW Ha rpanb A 4,4,

I) HaliTH JUIMHY MeHaHbl, IPOBEACHHYIO U3 BEpIIUHbI A, K pebpy A, A4,

4. BbIYMCIUTS IUIOLIA/b NApalIeNiorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax anb a- YTOJI MEXIY BEKTO-
pamu ; u Z]
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Bapuant

1. Haiitu paccTosiHuE OT TOukH M, 10 MIOCKOCTH (M MM 3):
M, (-9;10;2), M,(0;7;-4), M, (48;-1), M,(-213)

o x+y+2z-2=0
2. Beimucatrh KaHOHUYECKOE YpaBHEHHUE TIPSMO:

x—y-3z+6=0

x=2 y-3 z+1

nx+y+2z-9=0.
1 4 4

3. Haiitu TouKy mepecedeHns MpsMOoil M INTOCKOCTH:

x—1

4. Haiiti Touky F, cummerpuuHyto Touke P oTHOCHTensHO mpsivoit [: P (0;—1;3) u A %

1 -1
5. Hamucath ypaBHEHHE IIIOCKOCTH (f TPOXOJsIIeil uepe3 Touky M, u nepneHIuKyIsIpHO MpAMOM
(MM,): My(3;2;0), M,(455), M,(2;-14).
6. Haiitn kocHHYyC yria Mexay INIOCKOCTSMU O U O, :
a:3x-y+3=0,a,:x-2y+5z-10=0

BapuanT 3a1aHuii NIPOMEKYTOYHOI0 TeCTa

3 -1 7 2 4
1.1. Haiitu panr MaTpulbl IPUBEACHUEM K CTYyIIEHYATOMY BUIY

-8 2 -6 -3 -13
11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemute MaTpu4HOE ypaBHEHHE [X =
-3 4 3 -1 0

X +2x,+x,=5
1.3. Pemmuts cuctemy mo ¢popmymnam Kpamepa 3x,=5x,+3x, =7

2x, +7x,—x; =13

2.1. Hanucatsb pasnoskeHue BeKTopa X IO BEKTopam p,(,r ;C = {5, -12, 1} , ; = {l, -3, 0} R é = {1, -1, l} ,
r=1{0,-1,2}

— —

2.2. BBIYHCIIHTS IIOMIAh NapaIUIeIorpaMMa, IOCTPOCHHOro Ha Bektopax d u b @ — yron Mexty BexTopamu pugq

a=2p+q,.b=p-3q, |p|=2, q|:2, a=—

2.3. lana nupamuja ¢ BeplIMHAMU B TOUKAX A1A2A3A4 . Al (6, 1, 3) , A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)

Haiiti nuHy MenuaHsl, IPOBEACHHYIO U3 BEPIIUHEI Al K pebpy A2 A3
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x=2 y-3 z+1
1 1 —4

3.1. Haiitu TOUKy nepeceueHus NpsMON U INIOCKOCTH:

ux+y+2z-9=0.

xX— z
3.2. Haiitu Touky P1 CHMMETpHYHYIO Touke P OTHOCHTENBEHO TIpAMOii [- P (0, —1;3) U — = =T.

3.3. Hammcathb ypaBHEHHE IIOCKOCTH (X mpoxopsiieit uepes Touky M o Y TEPICHIUKYIAPHO — IPSIMON (M M 2) M 0 (3; 2; 0)

, M (41;5), M,(2-1;4).

4.1. Jlana kpuBast Boporo mopsiaka x° + 4 y2 —12x+16y+16 = 0. Ilony4uTh KAHOHUYECKOE YPAaBHCHHE KPUBOI U OCTPOUTH €€

! ! !
4.2. CocraBuTh Matpuily nepexoza ot 6asuca e,,e,,e; k 6asucy €, ,e, ,e; , eciu

.
€ =26 +é,+¢é,;¢, =¢ —¢6,+¢6,; é; =¢ +2¢,+¢

Kpurepum ouenku:

- OLICHKA «3a4TE€HO» BBICTABILAETCA CTYAECHTY, €CIH OH PETYIAPHO B TEUYCHUE CEMECTPA IIPEACTABIIAIL
pelIeHUs 3a/1a4, BBIITOJIHUI TOJTHOCTHIO BCE 33JaHUS U UX 3alUTHUJI, OTBETUB Ha BOIPOCHI MPEmoia-
BaTeJIA;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEUEHUE CEMECTpa Mpe-
CTAaBJIAJI PCIICHUA 3a4a4, BBIMNOJHUI 3aaHUA HC MOJIHOCTBIO HUJIN BOO6IJ_I€ HC INPCACTABIIAI paGOTBI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPEToAaBaTers.

Jlii IpoBeIeHUs TEKYILEr0 KOHTPOJISI 3HAHUM CTY/I€HTOB B AUCTAaHLIMOHHOM (hopMare B pas-
paboTtaHHbIX Kadeapoil «MaremaTukay OHJIAHH-Kypcax MUMEIOTCS NIPOMEKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. [IpomexyToUuHasA aTTECTALMS

[TpomesxyTouHas arTecTanus - (3K3aMeH) IPOBOJUTCA IO OMIeTaM B yCTHOH opMme.
Bpems a1 noAroToBKM OTBETa Ha BOIIPOCH! HE Oosiee 45 MuUH.

buner BkiIto4aeT TeOpETUUECKHUIT BOIIPOC U 3a/1auH.

KoMInekTel 5Kx3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemaTukay.
TunoBble BApPUAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmuiekT Bonmpocos
110 JUCHUIIINHE «J/IuHeliHas ajaredopa»

MaTtpu1ibl, TUIIBI MATPHUILL.

Omnepanuu ¢ MaTpullaMu, X CBOICTBA.

YMHOK€HNE IPSIMOYTOJIbHBIX MaTPHLL.

MarpuuHas Gpopma 3anucy CUCTEMBI TMHEHHBIX alredpanueckux ypaBHEeHHH.
Onpenenurenu U UX CBOKWCTBA.

[TonsTue onpeaenutens. MUHOPBI U anredpanyeckue JOMOIHEHHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUM, OCHOBHBIE MOHATHUS U OIIPEEICHHUS.
ITpaBuno Kpamepa pemieHus cucteM JIMHEHHBIX ypaBHEHUH.

OOpaTHas MaTpula 1 €€ BBIUUCICHHE. Y CIIOBUE CYLIECTBOBAHUSI 0OpAaTHOW MaTpPULIbI.
10 Pewienue cucteM TMHENHHBIX adredpanyecKux ypaBHEHUNH METO0M 0OpaTHOI MaTpPHUILbL.
11. Meron INaycca pemienust cucTeM JIMHEWHBIX YpaBHEHUH.

12. Pettenne npou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTooM ["aycca.

13. Panr marpunsl. Teopema Kponekepa — Kanesnu.

14. OnHOpoaHbIE CUCTEMBI JIMHEHHBIX ypaBHeHUN. KpuTepuil cyliecTBoBaHMsI HETPUBUAIBHBIX pe-
LIEHUH.

DX NA U AW~
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15. TloHsATHE BEKTOpA U JIMHENHBIE ONIEpalliy HaJl BEKTOPAMHU, CBOMCTBA ONepaliuil.

16. JIuneitHass KOMOWHAIIUSI BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOpoB. Kpurepuil 1u-
HEWHOH 3aBUCUMOCTH.

18. Ilonsartue 6a3uca. Koopaunars! BekTopa.

19. OproHOpMHpOBaHHBIH 6a3uc. Pa3noxeHne BeKTOpa o BeKTopam Oasuca.

20. YnopspodeHHas TpOHKa BEKTOPOB.

21. CxanspHoe, BEKTOPHOE U CMELIaHHOE [TPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3zuce.

22.YcnoBusi OpTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JluHeiHbIe TPOCTPAHCTBA.

24. Marpuna nepexoja ot 0a3uca k 6azucy.

25. CobcTBEHHBIE BEKTOPB! M COOCTBECHHbBIE 3HAUYCHUS MaTPULIbL.

AHaJIMTHYECKAS TeOMeTPUs

1. Cucrtemsl koopauHat. [lekapToBbl NPSMOYIOJIbHbIE KOOPAUHATHI HA TUNIOCKOCTU U B MPOCTpaH-
CTBE.

[Tonspuas cucrema KOOpAUHAT.

Pa3nuyHble TUIIBI yPaBHEHUM IUIOCKOCTHU U IIPSMOU.

Brruncnenue paccTosHUN MEXKY IBYMsI TOYKAMH, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Brruncienne pacCTOsSHNSA MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMH, IPSIMOU U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMM.
KpuBbie BTOporo nopsiika ux reoMeTpu4ecKue CBOWCTBA M ypaBHeHMs. lIpuBeneHue xpusoii
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHULY.

8. KaHoHMueckue ypaBHEHMs LIMIICA, TUIIEPOOIIbI, TapaboIIbl.

9. VYpaBHeHUE NOBEPXHOCTU BTOPOTO MOPSIIKA.

10. KanoHMueckue ypaBHEHUsI c(epbl, AIUICON1a, KOHYCOB, FMIIEpO0ION10B, MapaboI0Ua0B.

Nowunbkwb

TunoBbie BaApUAHTHI OUJIETOB
1o qucuuiuivHe «JInHeitnas aaredpa»

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHN S POCCUIICKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHU MOJIUTEX)

®akynbTeT 0a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTtuka»
Jucuumimna «JIuneiinas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Omnpenenurtenu U UX CBOMCTBA.

1 2 -1 2
2. PemuTh MaTpuyHOE ypaBHEHHE XB=A, €ciu A:(2 1]’ B:( J

. +2x, =-1
3. PewwnTh CHCTEMY METOZOM OOPATHON MATpULBl | 2 .
2x1 - 3x2 = 12

4. JlaHbI BEKTOPBI a =(-5,9,8), b = (-3,1,-2), ¢ =1(-8,10,-10). HpOBepHTL — KOMIIJIaHAPHBI JIM OHHU.

Ecmu HeT, HaiiTh 00beM Mapaieenuea, IOCTPOEHHOrO Ha BEKTOPAxX ,b,c.
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5. Haiitu yron mexnay Bektopamu a = (1,-2,-2) u b= (2,0,1).

YTBepxkaeHo Ha 3acenannu Kadenpel marematuku « 03» 05 2023 r., mporokoia Ne 10

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

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUIICKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKMU MOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»
Hucuumimna  «JIuneiinas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneitnas komOuHaius BekTopoB. basuc. Koopannatel BekTopa.
1 2 -1
2. Bpraucnuts onpenenurens MaTpunsl C =A",ecm A=|3 1 0.
01 1
4x) —2x, +3x3 =12,
3. Pemmnre cucreMmy ypaBHeHul meronoM ['aycca {x, +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tlokasarb, 4TO BEKTOPBl m =(1,-1,2), 7 =(2,0,3), p=(-2,~1,1) 0Opa3yrT 0a3uC B IPOCTPAHCTBE.
5. JlaHo o61iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTh: ypaBHEHHE NPSAMOIi ¢ YTIOBBIM KO-
s duieHTOM; ypaBHEHHE NPSIMON B OTPE3KaxX; HOPMAJIbHOE YPAaBHEHHUE MPSIMOM.

VYTBepkaeHo Ha 3aceqaHuu Kadeapsl MatemaTuku « 03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadeapoit H.B. BacuibeBa / /

JUi1st mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/IE€HTOB B IUCTAHIIMOHHOM opmare
B pa3paboTaHHbIX Kadenpoi «MaremaTuka» OHIaMH-Kypcax UMEIOTCS UTOIOBBIE TECTHI.
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