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1. Lean, 321241 ¥ IIAHKMPYeMble Pe3yJIbTaThbl 00y4eHUs 110
AUCHMILIAHE

K oCHOBHBIM yensam 0CBOCHUS AUCUUILIUHBI «JIuHeitHas anreOpay cienyeT OTHECTH:

- BOCIIUTAaHUE y CTYJICHTOB OO0IIEil MaTeMaTHYeCKON KyJIbTYpHI;

- mpuoOpeTeHne CTyIEHTaMH IIMPOKOro Kpyra MaTeMaTUYecKuX 3HAHWM, yMEHHUH U Ha-
BBIKOB;

- pa3BUTHUE CIIOCOOHOCTU CTYACHTOB K MHIYKTUBHOMY M JI€IYKTHUBHOMY MBIIUICHUIO Ha-
psAAy ¢ pa3BUTHEM MaTeMaTHYECKON MHTYULUH;

- YMEHHUE CTyJECHTaMH pa3BUBaTh HABBIKM CAMOCTOATEIHLHOTO U3yUeHHs YUeOHOM U HayY-
HOM JIMTEpaTyphl, COEPIKALIEH MAaTEMaTUYECKUE CBEICHUS U PE3YJbTAThI;

- MMOJATOTOBKY CTYACHTOB K JIEATEIBHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON XapakK-
TEPUCTHKOW OakayiaBpa 10 HalpaBJICHUIO, B TOM 4uciIe (pOpMUpPOBAHHE YMEHHH HCIOJIB30BATH
OCBOEHHBIE MaTEMaTHUYECKUE METO/IbI B MPO(ECCUOHAIBHOM 1eATEIbHOCTH.

- MOJATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(-
POBOI TYypOYJIEHTHOCTH U BBICOKHX TEXHOJIOTMYECKUX PUCKOB COBPEMEHHOM LU(POBON IKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOEHHS TUCUUILUIUHBI «JIMHEelHas anredpay» cieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOJIOB, (OPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATOTOBKY, HEOOXOUMYIO JIJIsl YCHEIIHOTO PEIICHUS MPUKIAAHbIX 3a/1a4;

- hopmMHupoOBaHKE y CTyJeHTa TpeOyeMoro Habopa KOMIETEHIUI, COOTBETCTBYIOLINX €T0
HAIPAaBIICHUIO MOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/A.

OOyuenue 1o qucuuIuinHe «JInHelHas anredpa» HanpaBiIeHO Ha (OPMHUPOBAaHUE y 00YyYarOIUX-
cs crnenayromux komrereHui B coorBerctBrn ¢ @PI'OC 16.03.03 (ypoBeHb OakanaBpuara) 1o
HaMpaBJICHUIO MOATOTOBKU «XOJIOAWIIbHASI, KPUOTEHHAsl TEXHUKA U CUCTEMbI JKU3HeoOecreye-
HUS», YTBEP)KACHHBIM IPpHUKa30M MHHHUCTEpCTBa 0O0pa3oBanus U Hayku Poccuiickoii @enepanuu
ot 01.06.2020 r. N 698.

Kon n NHaukaTopbl 10CTH/KEHUS KOMIIeTeHIIMI
HANMMEHOBaHME
KOMIIETCHIUH
OIIK-2. Cnocoben npume- | HOIIK-2.1. Hcnons3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY Y-
HATb METOAbI MATEMATHYC- HBIX JHUCHHUILINH, a TaK)KE IIpaBujIa IOCTPOCHHUS TCXHUYECCKUX
CKOI'0 aHaJIM3a, MOJEIUPO- | cxeM M uepTesKeii,
BaHys, OITHMH3ALMH K NOIIK-2.2. 3HaeT npuHIMIHAIbHBIE OCOOCHHOCTH MOJIEIINPO-
CTaTUCTUKH JUIS PCIICHUA BaHMs MaTEMAaTHYECKHUX, DU3NIECKUX ¥ XUMUUECKHX MPOIEC-
i?)ﬂaeqﬁBg(gl)I{eTéliIngaﬁz;oﬁ COB, TPETHA3HAYEHHBIE JI1 KOHKPETHBIX TEXHOJIOTHIECKUX
I[efI[TeJIIIZHOCTI/I HIpOUeEeos,
NOIIK-2.3. YuacTByeT, co 3HaHUEM Jienia, B paboTax 1o co-
BEPIIICHCTBOBAHHUIO MPOU3BOJICTBEHHBIX MPOILIECCOB C UCTIONb-
30BaHUEM HKCIIEPHUMEHTAIBHBIX JAHHBIX U PE3YJIbTaTOB MOJIC-
JIMPOBAHMS

2. MecTO IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JlucrumiimHa OTHOCUTCS K 00si3atenbHOM yactu Onoka b1: Moayns «MaremaTudeckue u ecTe-
CTBEHHO-HAYUYHbIE TUCLMUILIUHBD.



E€ u3yuenue obecrnieunBaeT n3ydeHrue AUCIUTLINH:
- MaTeMaTHYEeCKHIT aHaIN3;
- (pusuka;
- TEOpHSI BEPOSITHOCTESH M MaTeMaTHYeCKasi CTATUCTHKA,;
- MaTeMaTU4YeCKHe METOIbI MOJEITUPOBAHUS (PH3UIECKIX MPOIIECCOB;
- 9JICKTPOTEXHUKA U JJICKTPOHHKA;
- OCHOBBI IPOTPAMMUPOBAHUS;
- TeOpeTUIeCKasi MEXaHUKa;
- MEXaHHKa KUJKOCTH M rasa;
- TEPMOJIMHAMHUKA;
- TEIJIOMAcCOOOMEH;
- TEOpHS MEXaHU3MOB M MaIlWH,
- CUCTEMBI aBTOMATHU3UPOBAHHOTO pacyeTa U aHalln3a;
- SKOHOMHUKA ¥ OpraHu3aIs MPOU3BOJICTRA.

3. CTpykTypa U coaepkaHue JUCUUIINHBI

OO01mmast TpyA0eMKOCTh TUCIUIUTHHEI COCTABIISIET 3 3a4eTHbIC equHUIIB - 108 gacos.

3.1. Buasbl yueOHoi padOTHI M TPY10€MKOCTD

Ne
n/n Bup yueoHoii pa6oThi f;é::leCTBO Cemectp 1
1 | AyautopHble 3aHATHSA 48 48
B toMm uuce:
11. | Jlexkuuu 16 16
12. | CemuHapcKue/IpakKTUUECKHUE 3aHATHS 32 32
13. | JlabopaTopHbIC 3aHATHS - -
2 | CamocrosiTesibHast padora 60 60
3 | IIpomexyTouHasi aTrecTanusi
9K3aMEH €] €]
Hroro 108 108

3.2. Temaruuyeckuil VIaH U3Yy4YeHUS AUCHUIINHBI

Pazmenién B nmpriioxkenuu 1 k pabodeit mporpamme.

BBenenue

[Ipenmer, 3anaun U coaepkanve AUCHUIUIMHBL. OCHOBHBIE ATallbl Pa3BUTHS JUCIUTILIM -
Hbl. CTpyKTypa Kypca, €ro MeCTO M pOoJib B MOATOTOBKE OakaiaBpa, CBS3b C IPYTUMU JUCIIUATLIH -

HaMu.

3.3. Coneprkanue pa3ieoB IMCHUUIITHHBI




Pasnea 1. DiieMeHTBI JIMHEHHOM ajaredpbl

Tema 1. MaTpuusl U onpeneTuTe/ 4.

[Tonstue matpuiiel. Buasl matpun. [eiictBus Hag maTtpuinaMmu. Onepaliii HaJl MaTpuUlla-
MU U UX cBOMCTBA. OmpenenuTesn, UX CBOMCTBA U BeIYUCICHUS. [IoHATHS MUHOpA U anreOpan -
YEeCKOro JOMOJMHEHHs. Pa3joxeHue onpeneauTens o 3IeMeHTaM CTPOKU WK ctosdna. Beruuc-
JIEHUE ONPEEIUTENICH Pa3IMYHOrO MOPSIKA.

OOpatHasi MaTpHIla U AITOPUTM €€ BBIYUCICHUS. DIIEMEHTApHbBIE MPeoOpa3oBaHMUs MaT-
pui. [TpuBeneHne MaTpuIlbl K AMarOHAIBHOMY HIIM TpalelueBUAHOMY BUAy. Matpuunas gopma
3aMKCU CUCTEMBI JINHEWHBIX alreOpandyeckux ypaBHeHUH. PaHr maTpuibl.

Tema 2.Pemenne cucreM JHHENHBIX AJIre0pandecKUX YPaBHEHUIA.

CucTeMbl IMHEHHBIX aaredpanyecKux ypaBHEHHUH, OCHOBHBIC MOHATHUS. Pemenne cuctem
JTMHEHHBIX ypaBHeHUH MeTonoMm Kpamepa, wmeromom oOpaTHOM MaTpuilpl, MetoaoMm laycca.
Teopema Kponekepa — Kanennu. Pemenue npon3BoIbHBIX CUCTEM JIMHEHHBIX YPABHEHUN METO-
nom ["aycca. Pemienne oqHOPOAHBIX CUCTEM JIMHEWHBIX YpaBHEHHW. Kpurepuil CymecTBOBaHMs
HETPUBHAJIBHBIX PELICHUMN.

Pasnea 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneiiHble omepanyu HaJl BEKTOpaMH, UX CBoWcTBa. JIMHeiiHbIe KOMOUWHAIMH
BEKTOpPOB. JIMHENHas 3aBUCUMOCTb M HE3aBHCHUMOCTb BEKTOpPOB. ba3uc cucTeMbl BEKTOPOB.
EnuHCTBEHHOCTD pa3niokeHHst BEeKTopa 1o 6azucy. OpToHOpMUPOBAaHHBIH Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUSI BEKTOPOB, X CBOMCTBA. Y CIIOBUS
OpPTOTOHANILHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BbIUMCIEHHME CKaJspHOTO,
BEKTOPHOT'O U CMEIIAHHOTO MPOW3BEICHUN BEKTOPOB, 3a/IaHHBIX KOOPJUHATAMU B OPTOHOPMHU-
pOBaHHOM 0a3muce.

Tema 3. JIuneitnsle npocTpancTBa. [loHsATHE Oa3uca MpocTpaHCTBa FEOMETPUUECKUX BEK-
TopoB. IIpeoOpa3zoBanue MaTpuIlsl JMHEHHOTO omepaTopa IpU Mepexojae oT Oaszuca k Oasucy.
CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHUIIBL.

Pa3zgen 3. KoMIiekcHBIE YHCJI2 H MHOTOYJIEHbI

IloHsATHE KOMILIEKCHOTO YHCIIA. cDO}T)MI:I 3allMCU KOMIIJICKCHBIX YHCCII. ﬂeﬁCTBHH HaJa KOMIIJIICKC-
HbIMH YHUCJIaMHU. d)opMyJIa MyaBpa. H3BieucHne KOpHA N-0¥ MOJI0XKUTEIbHOM CTEIIEHU M3 KOM-
IUICKCHOTO 4YKcia. Pa3noxkeHne MHOro4IeHa Ha MHOXUTeIH. OCHOBHAS TeOpCMa aHFGGPBI.

Pa3znen 4. AHanuTH4eckasi reoMeTpust

Cucremsl koopauHaT. JleKapTOBBI IPSAMOYTOJIBHBIE KOOPAMHATHI HAa IUIOCKOCTH M B IPOCTPaH-
ctBe. [lonsgpHas cucrema KOOpAUHAT.

Tema 1. [Ipsimble ¥ MII0CKOCTH

Pa3nuynble TUIBI ypaBHEHUM IUIOCKOCTH M YpaBHEHUH HpPsIMON (Ha IUIOCKOCTH M B MPOCTPaH-
CTBE).

Beruucnenue paccTossHUNM MEKAYy IBYMs TOYKaMH, TOYKOU U NPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOAHNAA MEXAY CKPEIINBAIOIUMUCS IPSAMBIMU.

Brruucnenue yrios My ABYMs IPSAMBIMHU, IIPSMOM U INIOCKOCTBIO, IBYMs INIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOoro mopsjaka, Ux reoMeTpuuecKHe CBOMCTBa U ypaBHeHMs. [IpuBeneHue KpuBoii
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUILY.
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VYpaBHEHHE MOBEPXHOCTH BTOpPOro mopsiaka. KaHoHudeckue ypaBHEHUS chepbl, IJUTUIICOUA,
KOHYCa, TUIepOoJIonaa, mapadoIounia.

3.4. TemaTuka NpaKTHYeCKUX 3aHATHI 10 AUcHMILINHE «/IuHeliHas aaredpa»

Ne 3ansaTHs Tema 3aHsTHSA

1 Pazpen 1. DiieMmeHTHI JIMHETHOM aaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTPULIAMH.

) Omnpenenureny, UX CBOMCTBA U BbIYMCIIEHUE. MaTpUuHas 3aIruch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpatHast MaTpuIla U €€ BEIYHCIICHHE.
CucteMbl TMHEHHBIX anreOpandyecKux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U OIIpesiesieHns. Pelenne cucreM JTMHENHbBIX ypaBHEHUI
metonoM Kpamepa, MmeTo1oM 00paTHOM MaTpuUIlbl

5 Pemenne cucreM nuHenHbIX ypaBHeHUN MeTonoM ['aycca. Panr
Matpuubl. Teopema Kponekepa — Kanemu.

6 Merton I'aycca B mpOM3BOJIBHBIX CUCTEMAX JMHEHNHBIX YPAaBHEHUN.

OnHOPOJHBIE CUCTEMBI JINHENHBIX YPaBHEHUI.

Paznen 2. DineMeHTHI BeKTOPHOM ajredopbl. Bexkropsl. JIunen-
HBbIC OllepallMy HaJ BEKTOpaMu, UX CBOMCTBA. JIuHenHOe mpo-
7 CTPaHCTBO T'€OMETPUUECKUX BEKTOpPOB. [[OHATHE TUHENHON KOM-
OuHanuy BeKTOpOB. JIMHEHHO HE3aBUCHUMBIC U JIMHEWHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[Tonstue Ga3uca NMpOCTPAHCTBA T'€OMETPUUYECKUX BEKTOpOB. Ko-
8 opauHaThl BekTopa. OpToHOpMHUpOBaHHBIM Oasuc. Kommmneap-
HOCTb, OPTOTOHAJIBHOCTh ¥ KOMILIAHAPHOCTbh BEKTOPOB.
CkansipHoe Npou3BEACHUE BEKTOPOB M €ro CBOWCTBA. Y CJIOBHE
9 OPTOTOHAJILHOCTH BEKTOPOB. BekTopHOE mpou3BeAcHUE NIBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CwMmemaHHOE TIPOU3BENICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qrclieHue o0beMa mapaienenurnea i MupaMubl. Y CIIOBUE KOM-
10 IJIJAHAPHOCTH BEKTOPOB. BBIUNCIIEHNE CKAISIPHOTO, BEKTOPHOTO U
CMEUIaHHOTO MPOU3BEACHUI BEKTOPOB, 3a/IaHHBIX KOOpPAMHATAMHU
B OPTOHOPMHPOBAHHOM Oasuce.

Jluneiinble mpocTpaHcTBa. PazMepHocTh U 6a3uc JIMHEHHOrO Npo-
CTpaHCTBA.

Martpuna nepexona ot 6a3uca k 6asucy. IIpeodbpazoBanue Koop-
JIUHAT BEKTOpa Npu M3MeHeHuH Oa3uca. JluHeilHble omeparopsl,
JecTBUSA ¢ TMHEHHBIMU onepaTopaMu. CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYCHUSI MATPULIbI

11

Pa3zgea 3.KoMmjiekcHbIe 4YHCJIA U MHOTOWIEHBI MHOXECTBO
KOMIUIEKCHBIX 4Kcesl. PDOpMBbI 3alTUCH KOMIUIEKCHBIX yncen. Jleil-

12 CTBHS HaJl KOMIUIEKCHBIMU 4HcaamMu. Pa3oxxeHne MHOrodjaeHa Ha
MHOJKUTEH, OCHOBHAsI TeopemMa anreOpsbl

13 Pa3nea 4. AHanuTnyeckasi reoMeTpust
CucteMbl KoopAuHAT. Pa3auyHble TUITBI YPABHEHHUM TJIOCKOCTH

14 PasnuuHble TUIBI YpaBHEHHMH IHPSMOM Ha IUIOCKOCTH U B IIPO-
CTPaHCTBE

15 B3anMHOe pacrnosioskeHue NpsMbIX Ha IUIOCKOCTH M B IIPOCTPaH-

cTBE. BrIuncnexnue paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMM, TOYKOM U




npsiMoil. BbIdnciieHre pacCTOSHUS MEXIY CKpPELMBAIOIIMMUCS
npsMbIMU. B3anMHOE pacronokeHue IJIOCKocTeil. Boruncienue
pacCTOSHUI MEXKy TOYKOM M IIJIOCKOCTHIO

16 KpuBbie BTOporo mnopsiika ux reOMeTpHU4YECKHE CBOMCTBA. YpaB-
HEHHS 3JUIMIICa, Tunepoobl, mapadonsl OOIiee ypaBHEHHE KpH-
BOIl BTOporo nopsnaka. [IpuBeneHune KpuBoil BTOPOro MOpSAKa K
KaHOHHYECKOMY BUy. IIOBEpXHOCTH BTOPOTO MOPSAKA

4. Y4yeOHO-MeTOAUYECKOE U HHPOPMAILIMOHHOE O0ecleueHune

4.1. Hopmarusnbie 10KyMeHTbI H 'OCToI

dI'OC 16.03.03. XonoaunpHas, KpUOTCHHAS TEXHUKA M CUCTEMBI ku3HeoOectieueHus,.2020.
N 698.

AkaeMU4ecKuil y4eOHBIM IJIaH 1O HampapjieHuio moarotoBku: 16.03.03. XomoauibHas,
KpUOT€HHAsl TEXHUKA M CUCTEMBI ku3HeoOecnieueHus. [Ipoduns: XonoaunpHas, KpuoreHHas
TEXHUKA M CUCTEeMBI )ku3HeoOecnieueHuss. ®opma oOydeHus: — ounas. 2023.

Vka3 [Ipesunenra Poccuiickoit ®@enepannu ot 01.12.2016 Ne 642 «Ctparernn HayyHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoit deneparum.

[Tpuka3 MunncrepctBa oOpazoBanus U Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne
816 «O6 ytBepxkaenuu [lopsaka mpuMeHEHNs OpPTaHU3aIUsIMHU, OCYIIESCTBISIONIMMH 00pa3o-
BaTENbHYIO JEATEIbHOCTh, JJIEKTPOHHOTO OOYYEHHMs, IHUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH MPHU pean3aiiii 00pa3oBaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JquTEpaTYpa

3abonorckuit B.C. Jlunelinas anredpa v aHAIMTHYECKAs TeoMeTpust (YIeOHBIH KOMIUIEKC):
yueOHoe rocobue, 2-e uza. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
Hue: OakanaBpuar).

Cupotuna 1.K. JIuneitnas anreOpa u aHaTMTUYECKAst T€OMETPHS: MHTEPAKTUBHBIN KypC:
yuebHoe nocobue st By3oB. CII6, M3xa-Bo Jlans, 2022. 180 c.

Kypc nexumii mo JuHEWHOW anreOpe W aHAIMTHYECKOW TeoMeTpuu: ydeOHoe mocobwue. //
Kynpssues b.1O., Maram B.J., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN»,

2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBII pecypc. |

4.3. [lonoJHUTeJbHAS JUTEPATYypa

Kpatkuit kypc BbICIIel MaTeMaTHKH [DIIEKTPOHHBIN pecypc]: y4eb. - DJIeKTpOoH. JaH. -
Mockga: HamkoB u K, 2017. - 510 c. [Pexxum moctynma: URL: https://e.lanbook.com/book/
93522. - 3arun. ¢ ’kpaHa.] .

3yoxoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MTTY, 2012.
400 »k3.

Wnbun B.A., [lo3usk D.I'. Ananutuueckas reomerpust. M.: Hayka. I'naB.pen-ust pusmuko-ma-
TeM.JIUT-pbl, 1988. 224 c.

bexnemumes, J[.B. Pemenne 3agau u3 kypca aHamuTHYECKON T€OMETPUN U JTMHEHHOH anre6-
pBI [DnekTpoHHBIN pecypc]: yued. mocodue - DieKTpoH. AaH. - Mocksa: ®uzmatiut, 2014. -
192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3armn. ¢ sxpana. |

4.4. DuleKTpOHHBbIE 00pa3oBaTe/bHbIC PECYPChI


https://e.lanbook.com/book/59632
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/93522
http://lib.mami.ru/lib/content/elektronnyy-katalog

HpOBGI[eHI/Ie 3aHATUH M aTTeCTallMii BO3MOKHO B JUCTAHIIMOHHOM (bOpMaTe C IPUMCHCHHUCM CH-

CTeMbl JUCcTaHIMOHHOrO 00yueHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paOoTaHHBIX Ka-
dbenpoit «MaTemaTuKa» 3IEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOrPaMMBbI:.

Hassanue DOP

Jluneiinas u BekTopHas anreO- | https://online.mospolytech.ru/course/view.php?id=3368
pa
AHaIIUTHYECKAsI TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anrebpa u aHanutu- | https://online.mospolytech.ru/course/view.php?id=462
4yecKasi TeOMETpHs

PazpabGorannbie DOP BKIIOUAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsinox mpoBeaeHus: paboT B AUCTAaHLIMOHHOM (popMaTe yCTaHABJIMBAETCS OTAEIbHBIMU PaCIo-
PSOKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/UiIu LEHTPOM yueOHO-METOJUUECKOM padoThI.

Kaxnplii cTyieHT oOecrievyeH WHAWBUIYAIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJIEKTPOHHOMN

OUOJNOTEKE MOCKOBCKOI'O IIOJIMTEXA

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

HHuTepHeT-pecypchl BKIOYAIOT YIeOHO-METOIHYECKHAE MaTepraibl B JIEKTPOHHOM BHJIE, MPEJI-

CTaBJICHHbIC Ha caiiTe mospolytech.ru B pazaene: «L{eHTp MaTemMaTHUeCKOro 00pa30BaHMD

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

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

[Tone3Hple yueOHO-METOAMYSCKIE U MHPOPMAITMOHHBIC MaTepPHAIIbI TPEJACTABIICHBI Ha CalTax:
http://exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs. htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» IS OCBOe-

HUS IUCHUIUINHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/IuieH3MOHHOE U CBOOOTHO PacnpocTpaHsieMoe MPOrpaMMHoOe odecie-
YyeHHe

Ne| HaumenoBanue | Pazpaéorunk I1O JlocTynHOCTH Ccplika Ha Equnblii peectp
(mpaBoo0.Jaja- (MMUEH3HOHHOe, | POCCHUICKUX MPOrpaMM JIst
TeJib) cBO0OOIHO pac- I9BM u B/l (npu HaJIM4nn)
NMPOCTPaHsAeMoe)
1 | AstraLinuxCom | OOO Jlnnensnonnoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase _1d=954036
2 | MoitOduc OO0 "HOBBIE JIuuen3uoHHoe https://reestr.digital.gov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT " sphrase_1d=943375



http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=4486
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
http://www.i-exam.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru/
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=3368

4.6. CoBpeMeHHbIe npodreccHOHAIBbHBIE 0a3bl JAHHBIX U HH(OPMAaLMOHHbIE CIIPA-
BOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTepHET, JOCTYNHBIX IJI1 OCBOCHUS JUCIHUIIMHBI:

1©

HanmenoBanue Ccbuika Ha pecypce JocTynmHocTh

HNHpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

octynHa B cetu UH-
https:// Hoery

stackoverflow.com/

StackOverflow TepHeT 0e3 orpaHuye-

HUN

Undopmarmonnsie pecypesl Cetrt | http:// www.consultant.ru | JlocTymso
Koncynbrantllntoc

[Toptan ®enepanbHbIX rocyaap-
CTBCHHBIX 06pa3OBaTeJIBHBIX CTaH-
JIAPTOB BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOTHOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ HocrymHa B cetn MH-
TepHeT 0e3 orpaHuye-

302071
IPR Books https:// HoctynHa B cetn Un-
www.iprbookshop.ru/ TepHeT 0e3 orpaHuye-

302071

IIpodeccuonanbHbie 6a3bl JAHHBIX

ba3za naHHBIX HAyYHOI AMEKTPOH- http://www.elibrary.ru HocTtynHo
HOU OMOINOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctynno
auTeMathdeckas pedepaTuBHO-OMO-
auorpaduyueckas u
HayKoMeTpHuueckas (OubamomeTpu-
yeckast) 6aza TaHHBIX

5. MaTepI/IaHLHO-TeXHH‘IeCKOC o0ecreuyeHue AUCHUIIJINHbBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00€CTICUNBAET MPOBEICHUE BCEX BHUJIOB
3aHATUHN, TPEIYCMOTPEHHBIX YUEOHBIM TUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CaHUTAPHBIM U
IMPOTHUBOIIOXKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MatemaTrka» He pacroyiaraeT COOCTBEHHBIM ay JUTOPHBIM (DOHIOM M HCIIOJb-
3yeT y4eOHbIE ayIMTOpPUH U3 00MIero (HOHa YHUBEPCHUTETA.

10


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/

HpI/I HCO6XOI[I/IMOCTI/I AJId TIPOBCACHU A UHTCPAKTUBHBIX ITPAKTHICCKUX 3aHATUH HCIIOJIb3Y -
FOTCAKOMITBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanyecKkue peKOMEHIAlMU

6.1. MeToauueckne peKOMeHAAIUN JIsl MPenoaaBaTeJisi 10 OPraHu3amumn odyue-
HUSA

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAaKTUYECKH BECh
M3y4aeMblii UMM MaTepuai He TpeOyeT Kakoi-110o0 crenuanbHON (JOMOTHUTEIBHOW) TOArOTOB-
KU U BIIOJIHE MOXET OBbITh YCIEIIHO U3YY€H, €CIIM CTYACHThI OyAyT NOCeIaTh 3aHATHUS, CBOEBpE-
MEHHO BBIMOJHATH JOMAIIIHUE 33/1aHUS U M10JIb30BaThCA (IPU HEOOXOIMMOCTH) CUCTEMOH TJIaHO-
BbIX KOHCYJIbTAIlUM B TEUEHHE KAXKIO0ro ceMecTpa. Bomienmme B Kypc MaTeMaTHKU Pa3/iesbl sB-
JISIOTCS KJIACCUYECKUMM, B TO JK€ BPEMS OHM NIPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK MMEIOT ILIHU-
POKO€ pacrpocTpaHeHHE JJIs PELIEHUs] pa3HOIo poja 3aJad BHYTPU caMOW MaTeMAaTUKH U MpU-
KJIQJAHBIX 3a1a4. 11X 0CBOEHHE IOMOXKET CTyA€HTaM JIOTMYECKH BEPHO, apTyMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M IUCBMEHHYIO pedb, YCIEIIHO IPUMEHSTh HAKOIIJICHHbIE 3HAHUS B TIpodeccu-
OHAJIbHOW JESTEIBHOCTH.

Heobxonumo ¢ caMoro Havasna 3aHSITHH pEeKOMEHI0BATh CTYAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JIUTEPATypy, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIPOCOB JUIsl IOATOTOBKY K dK3aMe-
HY.

Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIeyeT 00513aTeIbHO MPOMH(POPMHUPOBATE CTYAEH-
TOB 0 BHJIE ¥ (hOpME IPOMEKYTOYHON aTTECTALUH 110 TUCIUIINHE, CPOKaX ee MPOBEACHUS,
YCIIOBUSIX JOIyCKa K MPOMEXYTOYHOH aTTeCTaluH, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxeHne TEOpEeTUUECKOT0 MaTepuana JOJKHO CONPOBOXKIATHCS WILIIOCTPATHBHBIMU
pUMEpaMH, TIIATEITFHO OTOOPAaHHBIMH TPETIOAABATENIEM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIA/IKM [IPU PELLIEHUU 3a/1a4d HE OTBJIEKAIM OT IVIABHOTO: OCMBICIEHUS UJEU U CYTH IpUME-
HsieMbIX MeTooB. CienyeT Bceraa yKa3plBaTh PUMEPhl IPAKTHUECKOIO MPUMEHEHHUS! pacCMOT-
PEHHBIX Ha 3aHATUSAX ypaBHEHUH U GopMyII.

[IpakTuueckue 3aHITHS AOHKHBI ObITh OpPraHU30BaHbl PENOIaBaTEIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsl Ha MEPHOANYECKOE BBIIOJHEHUE CTYACHTAaMH HEOOJbIIONW CaMOCTOs-
TEIbHON pabOThI B ay JUTOPHUH ISl IPOBEPKH YCBOSHUSI U3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyIIUH MPAKTUYECKHE 3aHATHSA, JOJDKEH COINIacOBBIBATH y4EOHO-TE-
MaTUYECKHM IJIaH 3aHATHH ¢ JIEKTOPOM, UCIIOJIB30BaTh €NHYIO CUCTEMY 0003HAUEHUH.

[IpenonaBatemnto cieayeT JOOMBATbCS CHCTEMaTHYECKOW HENpephIBHON paboThI CTyEH-
TOB B T€UEHHE CEMECTpPa, HEOOXOIUMO BBISIBISITH CHIBHBIX CTYJEHTOB U MPUBIEKATh X K HAY4-
HOM paboTe, K y4acTHIO B Pa3HOT'0 pojia OJMMIINAAAaX U KOHKYpCax.

CTyzeHT 0oJKeH oUlylaTh 3aMHTEPECOBAHHOCTD MPENoJaBaTelis B JOCTH)KEHUN KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEeHUN 00YyYaroIUMHCS MPOYHBIX 3HAaHUHM, YMEHUM U BlIaJIeHUs Ha-
KOTUIEHHOH MH(OopMaIeid 11 penieHus 3a1a4 B Mpo(hecCHOHATLHON IeATEIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Bo03M0KHO ITpOBeICHNE 3aHATHIA U aTTECTAIMi B TUCTAHITMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH -
CTeMbl TUCTaHIIMOHHOTO 00yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoii «KMaTemaTrKa» IEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cm. m.4.4).

[Mopsimox mpoBeieHNsS PadOT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACTBLHBIMU PACIIO-
PSOKEHUSIME ITPOPEKTOpa 0 yueOHOM padoTe W/MiTH IEHTPOM yU4eOHO-METOIUIECKON pabOoTHI.

6.2. MeTtoanueckue yKazaHus i 00y4AIOIIMXCH 110 OCBOCHUIO
AUCHUTITHHBI
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Pa3nen: 3j1eMeHTBbI THHEHOM aaredpbl

Matpuusl u onpeaeanTeau. [Ipexae Bcero, CTyJIEHT JOJKEH MOHATh, YTO MaTpUIa —
9TO TabauIa yucen (MpudeM dTa TabinIla MOXET UMETh OJMHAKOBOE YKCIIO CTPOK M CTOJIOIOB, a
MOKET OBITh M MPSIMOYTOJIBLHOM), @ ONpeeTUTeNb- ITO YHCIIO, 3allMChIBAEMOE B BUJE KBaJpaT-
HOM TaOJIUILIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MaTPHII.

Crnenyer oOparuTh 0cob0e BHUMAaHUE Ha ONEPALMUI0 YMHOXKEHUS MPSIMOYTOJIbHBIX MaT-
PHI] U MOHATh, KAKMUM TOJy4YaeTcsl MOPSAJOK MaTpHLbl — mpousBeneHus. OcoOeHHOCTh MaTpULl
TaKXe COCTOMT B TOM, UTO NPOU3BEICHUE MAaTPUI] HE IEPECTaHOBOYHO, TO ecTb AB#BA .Creny-
€T 00513aTeNIbHO YOEAUTHCSA B TOM, PELIUB COOTBETCTBYIOIINE 3aauH.

BaxxHbIM siBIsIeTCS IOHATHE O0OpaTHOM MaTpuibl. Hamo 3HAaTh ycloBHE CyIIECTBOBAHUS
0o0paTHOM MaTpHIIbl U AITOPUTM ee nocTpoeHus. [locne ee BrIUMCIEHNUS 11€T€CO00pa3HO enaTh
NIPOBEPKY NPaBUILHOCTH PEIEHHs, BHIIOIHUB ONEPaLIo yMHOKEHH A~ ' A=E (10JKHA T0Ny-
YUTHCS €TUHUYHAS MaTPHILIA)

[Ipu u3ydyenun onpenenureneid HaJ0 YETKO YCBOUTD MOHATHS MUHOpPA, ajIre0pandeckoro
JIOTIOJIHEHUS1, 3HaTh MHOTOUMCIICHHbBIE CBOMCTBA onpeaenuTens. [ ocBOeHUsS TEXHUKU BBIYHUC-
JICHUsl ONpeAeTuTeNel 1eaecoo0pa3Ho, BIOpaB MPOU3BOJIBHBIA OMPEAETUTENb BBIIIE TPETHETO
MOPSAZKA, PACKPBITH €0 Pa3IMYHBIMU CIIOCOOaMU, MPUMEHSS Pa3fioKeHHWE U MO CTPOKaM U IO
cronbiam. O6pature BHUMaHUE, KaKHE CTPOKH (CTOJIOIBI) MpEANOUTUTEIbHEE BBHIOMPATh IS
PACKPBITHS ONIPEACIIUTENS, YTOOBI YIIPOCTUTH €ro BhluuciaeHue. OcooeHHO 3(h(PEeKTUBHO BHIUUC-
JICHWE OTIPENIEIUTENs C MOMOILIBIO0 AJIEMEHTAPHBIX MpeoOpa3oBaHUi, MPUBOIAIIUX €0 K Tpe-
YTOJIbHOMY BHIY.

[Ipu u3y4yeHun pemeHu cucTeM JIUHEHHBIX anreOpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, IPEXKIE BCETO, HA MOHSATUE PEIICHUS CUCTEMbl U YCIOBHUS CYIIECTBOBAHUS pe-
IIEHUH B 3aBUCUMOCTH OT COOTHOIIEHUS M@Ky PAaHIOM MAaTpHIIbl, PAHTOM pacIIMPEHHON Mart-
PHIIBI CUCTEMBI M YHCJIOM HEM3BECTHBIX U ypaBHeHUU. OOpaTuTe BHUMaHUE Ha YCIOBUS MPUME-
Henus ¢popmyn Kpamepa u metona oOpaTHOM MaTpuilsl. BHUMaTensHO pazbepute npumepsl pe-
IIeHMsI IPOU3BOJIBHBIX CUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHull metoqom [aycca (BBeae-
HUe 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3znes: Di1eMeHTHI BEKTOPHOI ajreopbl

[Ipu n3yvyenuu nanHON TeMbl 0OpaTUTE BHUMAaHUE HA JTUHEWHBIE ONepalluy HaJ BEKTOPa-
MU, Ha TIOHATHUS JIMHEWHON HE3aBUCHUMOCTH M JIMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oas3uca), Ha pas-
JIO’)KEHHE BEKTOpa 1Mo Oa3ucy.

3HaTh OIpe/esieHUe, FTeOMETPUUECKHE CBOMCTBA CKAIPHOT0, BEKTOPHOTO ¥ CMELIAHHOTO
MIPOU3BEICHUSI BEKTOPOB, (OPMYJIIBI JJI1 UX BBIUKCICHHS B BEKTOPHON M B KOOPAMHATHOM (op-
Me. OOs3aTenbHO 3HATH M YMETh MPOBEPATH YCIOBHS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTU BEKTOPOB.

Pa3gen: koMmeKCHbIE YHCIa U MHOTO4JI€HbI

B atom paszzgene, mpexae Bcero, HaJo MOHATh, YTO KOMILJIEKCHOE YHUCIIO SIBUJIOCH PacIliv-
pEHHEM MOHATHUS JeHCTBUTENLHBIX YHCEI, 3HATh ONpeIeiIeHNe U TPU (POPMBI 3aITMCH KOMIUIEKC-
HOTO uHcia (aredpandecKyro, TPUTOHOMETPUIECKYIO U TMOKa3aTeNIbHYI0), TEOMETPUUECKYIO
MHTEPIPETALNI0O KOMIUIEKCHOTO YHCIIa U B3aMMHO-O/IHO3HAUYHOE COOTBETCTBHE MEXKIy MHOXE-
CTBOM KOMIUIEKCHBIX YHCEJI M1 MHOXXECTBOM TOYEK KOMIUIEKCHOH IMJIOCKOCTU. 3HATh (PopMyiy
Oitnepa. KoMriekcHble 4mcia MOXXKHO M300paXkaTh € IMOMOIIBIO BEKTOPOB HA KOMIUIEKCHOM
wiockocTy. [loaToMy onepanuu ciokeHusi U BBIYUTaHUSI KOMIUIEKCHBIX YHCET MOTYT OBITh CBe-
JICHBI K OTIepaIisiM CII0KEHUS ¥ BBIUUTAHHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hazno 3HaTh U yMeTh BBIMOJHATH OMEpallii YMHOXXEHHUSI, IEIICHUs, BO3BEICHUS B IOJIO-
KHUTEJIbHYIO CTETIEHb KOMIUIEKCHBIX YHCEJ, 3alIMCAaHHBIX B TPUTOHOMETPUUECKOH opme, u3BIie-
YeHHsI KOPHS N-0i CTeNeHH U3 KOMIUIEKCHOTO YHCIIA.
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CrnenyeTr oOpaTuTh BHUMAaHHE HA TO, YTO MHOKECTBO KOMITJICKCHBIX YHCEN SIBIISETCS 3a-
MKHYTEIM, TO €CTb Jro0as anre6pa1/1qe01<a51 orncpanuvd HaJl KOMIIVICKCHBIMU YU CJIaMH HE BBIBOAUT
3a mpeiesbl 00JacTH KOMITJIEKCHBIX YHCE.

HaJIO 3HATh PA3JIMYHBIC BUJIbI PA3JIOKCHUA MHOTIOYJICHA HA MHOKHUTEIN IJIA CJIIy4acB, KO-
r7la Cpequ KOpHEH MHOTOWIEHA MOTYT ObITh KpaTHbIE, KOMILJIEKCHBIE KOPHHU. JTU CBeleHuUs Oy-
AYT UCIIOJIB30BAaTHCA, HAIIPUMCEDP, B UHTCTPAJIBHOM WCUUCIICHUHA TIPU BBIYUCICHUH UHTCTPAJIOB OT
IpOOHO-pallMOHANEHBIX (QYHKIUH, PU PELICHUH JTUHEHHBIX OJHOPOIHBIX AU(PEpeHIInaTHHBIX
ypaBHEHUN N-TO TIOPSAIKA C TOCTOSTHHBIMH KO3 UITUCHTAMH.

Pa3zjnen: AnaanTn4yeckas reomeTpus

[Ipy M3yueHWW aHATUTUYECKON TECOMETPUU CIEAYET, MPEXAEC BCEro, MOHATh, YTO €€ 3amadyeit
SIBIIICTCSL U3YYCHHE T€OMETPUUECKUX OOBEKTOB MPH MOMOIIHM aHATUTHUYECKUX METO/IO0B anreOphl
¥ MaTeMaTHYeCKOro aHaiu3a. B 0CHOBE Takoro mojxoja JeKUT METOJT KOOPAWHAT, BIIEPBBIC CH-
cTeMaTudyecku npuMeHeHHbld P. JlekapToM. OCHOBHbBIE MOHSATHUA T€OMETPUM (TOUKA, MpsmMas,
HHOCKOCTB) SABJIIFOTCA HCONPECACTIACMBIMHA, U U1 UX OIMMCAHUSA TPUMCHIACTCA aKCUOMAaTHYECKUU
METO/1, MO3BOJISIONINM YCTAHOBUTh B3aUMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOMXKECTBOM
TOYECK HpSIMOI\/’I 1 MHO>XKECTBOM ﬂeﬁCTBHTeHBHBIX YHUCEJI U, TAKUM O6p330M, BBECTU CUCTEMY KO-
OpJIMHAT.

Hano yetko ycBouTh pasnuyuHbie GOpMbI ypaBHEHUH NPSAMO U MIIOCKOCTH YMETh EPEXOUTh OT
onHOU popmbl K Apyroil. Creayer OCMBICIUTG U YCHEIIHO MPUMEHSTh PEIICHHs KIaCCHIECKUX
3a1a4 AHATMTHYECKOH TCOMETPHUH O B3aMMHOM PACIIOJOXKCHWUN HNPAMBIX U HJ'IOCKOCTGfI, YMETH
OTIPEIETISATH YIJIBI M PACCTOSIHUS MEX]y Pa3IUYHBIMU FT€OMETPUIECKIUMH OObEKTaMHU.

OTMeTHM B 3aKJIIOYEHUE, YTO YCIIENTHOE M3yUeHUEe MUCIUIUTHHBI « JInHnelHas anreOpay,
nproOpeTeHne HEeOOXOAMMBIX KOMIIETEHIINH, YMEHUI M HaBBIKOB BIAJCHUS MaTEMaTHUYCCKHM
anmapaToM TpeOyeT OT CTYJIEHTOB OOJIBIION caMOCTOATENbHON paboThl. OOpaTuTe BHUMAaHUE,
YTO KOJHMYECTBO YACOB, OTBOJAMMBIX Ha CAMOCTOSTEIbHYIO PaOOTy B COOTBETCTBHH C YYCOHBIM
TJIaHOM, OOJIBIIIE YMCJIa YaCOB, OTBOJIMMBIX HAa BCE BUBI ayAUTOPHBIX 3aHITHH.

7. @oH/ OLICHOYHBIX CPEACTB

®DoHT OIIEHOYHBIX CPENCTB mpeacTaBieH B [Ipunoxkenun 2 k pabouel mporpaMMe W BKIIOYAET
pazzensl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB O0YUYEHUS

2 IlIxana ¥ KpUTEPUU OLICHUBAHUS PE3YIHTATOB O0YUCHHUS

3. OnieHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas arTecTanus
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TemaTnyecKkui MJIaH coacpKaHud NUCHUITIJINHBI «JInHeHas aﬂreﬁpa» M0 HAMPaBJICHUI0 MOATOTOBKH

16.03.03 Xos10auiibHasl, KPUOTEHHAS] TEXHUKA M CUCTEMBbI ’KU3Heo0ecneYeHus
Hpodpuib: «Xoa0AUIbHAA, KPUOTCHHAS TEXHUKA U CUCTEeMbI )KU3Heo0ecneueHus» (0akajaBp)
®opma 00y4eHHsI — OYHASA

Ilpunoswcenue 1

I'ox mpuema 2023/2024
Buasbi yueOHo# padoTsl,
BKJII0YAsI CAMOCTOSITEILHYIO Buabl caMOCTOATEILHOM PaGoThI ®opmbl
2| = arrecra-
5 a0oTy CTYAeHTOB CTYJAE€HTOB
Paznen § 5 p y ¢TIy ’ ya 11700
%)
SHR:- U TPYA0EMKOCTh B Yacax
n/n KC
J | II/C | JIa6 | CPC P K.P. | K.IL. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paspnen 1. DiieMeHTHI TMHEHHOM aJred-
L1 pb1 Matpuiisl, AecTBYS HaJl MAaTPULIAMHU. 1 3 2 2 3
Onpenenureny, UX CBOWCTBA M BBIYHCIIE-
Hue. MaTtpudHas 3amuch CHCTEMBI JIMHEH-
1o |HBIX YPAaBHEHUH. 1 4 D) 3 "
) Boinaya 3aganmii PI'P Ne 1 mo JuHeii-
HOW_aJre0pe.
1.3 | ObpatHass MaTpula U €€ BBIYHCICHHE. 1 5 2 2
MatpuyHasi 3amUCh CHCTEMbI JIHHEHHBIX
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YPaBHEHUH.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
ypaBHEHU, OCHOBHBIC TTOHSTHUS U OTIPE]Ie-
neHus. Pemenue cucteM JTMHEUHBIX ypaB-
HeHu MmerogoM Kpamepa, Mmetogom oOpat-
HOM MaTpHUIIbI

1.5

Pemenue cucreM JIMHENHBIX YpaBHEHUN
MeronoM ["aycca. Panr marpunel. Teope-
Ma Kponekepa — Kanemnn.

1.6

Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX
JMHEWHBIX ypaBHEeHUN. OJTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHCHUM.
CamocrositeqbHasi padora Nel B ayauro-
p¥H 110 JINHEHHOIi anredpe

1.7

Pa3zgea 2. Bektopsl. JInHelHbIE oOnepanuu
HaJl BEKTOpaMu, UX CBOWCTBa. JIMHENHbIE
KOMOHWHAIIMA BEKTOpPOB. JIMHEIHO He3aBU-
CHMBbIC M JUHCHHO 3aBHUCHMEIC CUCTCMEI
BEKTOPOB.

Boinaua 3amanmnii  PI'P Ne2 mo BekTOp-
HOii ajaredpe.

1.8

[Tonsatue 6asuca. KoopaumHatel BeEKTOpA.
KomnnaeapHoCcTh, OpTOrOHAIBHOCTH U
KOMIUJIAHAPHOCTh BEKTOPOB.

10

1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €T0
cBoiicTBa. BekTopHOE nmpousBeeHne IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CwmeniaHHOE MPOU3BECHUE TPEX BEKTOPOB
U ero cBoWcrTBa. Briuncienne odbema na-

12

15




pannenenunena. YcCiloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAaHAPHOCTHU
BEKTOpOB. OpTOHOPMHUPOBAHHBIN Oa3ucC.
Bbruncnenue ckansipHOro, BEKTOPHOTO U
CMEIIaHHOTO TPOM3BEICHUIN BEKTOPOB, 3a-
JAHHBIX KOOPJMHATaMH B OPTOHOPMHPO-
BaHHOM Oazuce.

CamocrositeibHas pabdora Ne 2 B aynm-
TOPHH MO BEKTOPHOI ajiredpe

JIunennbie npocrpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOro MPOCTPAHCTBA.

Marpuna nepexona ot 0asuca K 0Oasucy
npeoOpa3oBaHUe KOOPJMHAT BEKTOpa IMpH
u3MeHeHun Oaszuca. CoOCTBEHHBIE BEKTO-
pBl U COOCTBEHHbIE 3HAUECHUS JIMHEWHOTO
oreparopa.

13

1.12

Pasznea 3. KoMmiekcHbIe YMCJIa 1 MHOTO-
gjaeHbl MHOKECTBO KOMIUIEKCHBIX YHCE].
DopMBbI 3anKCcH KOMIUIEKCHBIX uncel. Ore-
paruy HaJl KOMIUIGKCHBIMH 4YuciaMH. Pas-
JIO)KEHHE MHOrOWIEHAa Ha MHOMKHTEIH OC-
HOBHasl TeoOpeMa anredpsl

14

1.13

Paznen 4. AHaIMTHYECKASI TeOMETPHUSA
Cucrembl koopauHaT. Paznuunbie THIBI
YpaBHEHUH TIJIOCKOCTH

Boinaua saganuii PI'P Ne3 mo anaaurtu-
YeCKOil reoMeTpun

1.14

15

PasnuuHble THINBI ypaBHEHUN MNpsMOM Ha
IJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMmHOE pacnonokeHwe MpsAMBIX Ha
IUIOCKOCTH M B INPOCTpaHCTBE. Brlumcie-

17

16




HHUE PACCTOSHUN MEXAy IBYMsI TOYKaMH,
TOUYKOM W mpsiMoii.. B3aumHoe pacnonoxe-
HUE IUIOCKOCTEN. Brruncnenue paccTossHui
MEXy TOYKON U IMIIOCKOCTbHIO
CamocrosiTesibHass padora Ne 3 B ayau-
TOPHUM I10 AHAJTUTHYECKOI reoMeTpun

1.16

KpuBbie BTOpOTO Mopsiika WX TeoMeTpude-
CKHE CBOWMCTBA. YPAaBHEHHS JJUIMIICA, TH-
nepobosel, mapabonsl OOimiee ypaBHEHHE
KpUBOH BTOporo mnopsiaka. I[IpuBenenue
KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKO-
My Buay. [ToBepXHOCTH BTOPOTO MOpsAKa

18

®opma aTTecTAAN

19-
21

Bcero yacoB nmo fucHuIJINHE

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCLUTIJIMHE

«/Iluneitnas aaredpa»

Hanpasnenue noaroroku: 16.03.03 «XonoaunpHasi, KpHOT€HHAs! TEXHUKA U CUCTEMBI XKH3HE00ec-
HIECYEHUS.
[Tpodwie: «XononunbHas, KpUOTEHHAS TEXHUKA H CUCTEMBbI )KU3HEO0ECTICUCHUSD.

Kadenpa: «MaTemaruka.

1.MeToabI KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUSA

JIJ11 KOHTpPOJIsL yCIEBAEMOCTH U Ka4eCTBA OCBOCHMSI TUCLUIUIMHBI HACTOSILENH IPOrpaMMOii
IIPEyCMOTPEHBI CIIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOoCTH (TEKYILUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalus (IK3aMeH).

2.11Ikajia U KPUTEPUN OLIECHMBAHUSA Pe3yJIbTATOB 00yUYeHUs
@DopMa NPOMEKYTOUYHOM ATTECTALMHU: IK3aMeH

[IpomesxyTounas arrectanus oOydarommuxcst B popMe dK3aMeHa MPOBOAUTCS TI0 Pe3ysbTa-
TaM BBITNIOJHEHHsI BCEX BUJOB YUeOHOH paboThbl, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM MO JaHHON
JTUCLMIUTMHE, TIPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJS YCIIEBAEMOCTH B T€UEHHE
cemectpa. OlleHKa CTENEeHU JOCTHKEHUS 00ydaloIMMUCS TUIAaHUPYEMBIX Pe3yJbTaTOB 00yUYeHHUs 110
JUCUUIUIMHE POBOAUTCS MPENOAABATENEM, BEAYIIIMM 3aHATUSA IO JUCUUILIIMHE METOJOM JKCIEepT-
HOH oueHKkH. [1o nToram mpoMeKyTOUHOM aTTeCTallMK MO JUCUUILIMHE BBICTABIIAECTCS OLIEHKA «OT-
JUYHOY, «XOPOUIO», «YJOBJIETBOPUTEIBLHO» WU «HEYOBIETBOPUTEIBLHO.

IkaJia oneHUBaAHUA Onucanne

BeinosHensl Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTYy-
JEHTa K MNPOMEKYTOYHOH ATTeCTALMM,IIPELyCMOTPEHHBIE
IporpaMMoi JucuuruinHel. CTyAE€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB II0KA3aTENSIM, IPUBEACHHBIM B
OtnnuHO TabaMIax, onepupyeT NpuoOpEeTeHHBIMU 3HAHUSAMH, YMEHHUSAMH,
HAaBbIKaMU, MIPUMEHSET UX B CUTyalUsAX MOBBIIIEHHOW CJIOXHO-
ctu. [Ipu 3TOM MOTYT OBITH JONYIICHBI HE3HAYUTEIIbHbBIC OIINO-
KM, HETOYHOCTH, 3aTPYJHEHMsI IPU NIEPEHOCE 3HAHUN U YMEHUI
Ha HOBbIE, HECTAHAPTHBIE 3a/1a4H.

Xopoio BoinonHensl Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
AEGHTAa K IMPOMEKYTOYHOH ATTECTALMHU,IIPEIyCMOTPEHHBIE
nporpaMMoil quciuruinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHM, HABBIKOB IIOKA3aTEIIsIM, IPUBE/ICHHBIM B
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TabaMIax, onepupyeT NpuoOpPETeHHBIMU 3HAHUSAMH, YMEHUAMU,
HaBbIKaMU. B To ke Bpems Npu OTBETE JOIYCKAET HECyILe-
CTBEHHBIE TMOIPEUIHOCTH, 3a/Jayd peIlaeT C HEAO4YeTaMH, He
BIIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusI.

BeimonHeHsl Bce 00si3aTe/IbHbIC YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K MNPOMEKYTOYHOHl AaTTecTalMu,IpeayCMOTPEHHBIE
nporpaMMmoil aucuuIuinHel. CTYAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HAaHUH, yMEHUH, HABBIKOB [TOKA3aTeIsIM, IPUBEICHHBIM B
TabaMIax, onepupyeT NpuoOpEeTeHHBIMU 3HAHUSMH, YMEHHUSAMH,

Y 10BNIETBOPUTENBHO HaBblkamMu. Ho mokasbiBaeT HersyOOKue 3HAHU, IPU OTBETE HE
JIOMyCKaeT IpyObIX OMIMOOK MIIM IPOTHBOPEUHiA, OTHAKO B (hop-
MYJINPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEXJy aHa-
JIU30M, apryMEHTaluedl U BBIBOJAAMHU, B PELIEHUH 3aa4 MOTYT
coJiepkaTbCcsl rpyoble omuOku. s mosydyeHusl mpaBHIbHOTO
0TBETa TPEOYIOTCS YTOUHSIOIIUE BOIIPOCHI.
He BbinonHeHb! 00s13aTe/IbHBIE YCJI0BHSI NOATOTOBKH CTY/ICH-
Ta K NPOMEKYTOYHOH aTTecTallMu, IPEAYyCMOTPEHHBIE IIPO-
rpamMoi aucuuiuinebl, MJIN cTyAeHT NeMOHCTpUPYET HEMOJI-
HO€ COOTBETCTBHE 3HAHUU, YMEHHI, HABBIKOB IPUBEIECHHBIM B
HeynosnerBopurenbHO
TabyuLax, AOMYCKAIOTCS 3HAUYUTENbHbIE OMIMOKU, MPOSIBISIETCS
OTCYTCTBHE 3HAHHM, YMEHHI, HABBIKOB MO pPsAy IOKa3aTeleH,
CTYIEHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYIHEHUS IIPU OIEpH-
POBaHMM 3HAHUAMH U YMEHHUSAMHU.
3. OneHo4HbIe CPeICTBA
Ne Hamveroartne KpaTkas xapakTepucTHKa OLIEHOYHOTO llpencrapnetiie oue-
o/ | CUEHOUHOrO cpen- cpencTBa HOYHOTO CpEZCTBa B
CTBa DdOC
1 KonTponbHas (ca- CpencTtBo mpoBepkn yMeHHM npuMmeHsaTs | KoHTposbHBIE 3a/1a-
MOCTOSITEJIbHAS ) MOJTYYEHHBIC 3HAHUSA IS PEIICHUs 3a7ad | HUs (mpumep)
pabota OIIPEAEIICHHOTO THIIA 110 TEME WM pa3Jie-
(KP) Y
2 | Pacuerno-rpagu- CpenctBo npoBepku ymeHUM npumeHsaTh | Kommuiekr  3anaHuii
yeckas pabora MIOJIy4E€HHbIE 3HAHUA [0 3apaHee ompene- | A BBITIOJTHEHUS
JICHHOW METOAMKE ISl pelIeHus 3a1ad | pacyeTHo-rpadude-
(PI'P) WU 33JaHdid [0 MOMIYJII0 WM AWCIHU- | CKOM pabOThI
IUTHHE B LETIOM.
3 YcrHbii onpoc- | CpecTBO KOHTPOJIS, OPraHM30BaHHOE KaK Bormpocsl 1o
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crenanpHas Oecela MEAaroru4eckoro
paboTHHKA ¢ OOYyYalomuMCs Ha TEMBI,
cobeceqoBaHuE, CBSI3aHHBIE C M3y4aeMOW JAMCHUIUIMHOW, M | TeMam/pa3zesiaM Juc-
(YO) paccyuTaHHOE Ha BBISICHEHHE 00beMa 3Ha- UIUINHEI

HUU 00ydYaromierocst Mo ONpeAcTIeHHOMY
pasneny, TeMe, mpoosemMe | T.11.

Cucrema CTaHIAPTH3UPOBAHHBIX 33JaHUM,
Tect MO3BOJISAOIIAS aBTOMAaTU3UPO-
(T) BaTh IMPOLEAYPY U3MEPECHMS YPOBHS 3HA-
HUW 1 YMEHUHOOYYAIOMErocs.

5 | Ox3amenanuonubie | CpecTBO MPOBEPKH 3HAHUM, YMEHHH, Ha- | DK3aMEHaIlMOHHbIE

Bapuant Tecta

OmIeTHI BBIKOB. MOXKET BKJIFOUATh KOMIUIEKC T€Ope- | OUIIETHI.
(BE) THYCCKUX BOHpOCOB, 3aJa4, HpaKTI/ILIGCKI/IX
3aJaHuN.

3.1.Tekymuii KOHTPOJIb

O11eHOYHBIC CPENICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOTIPO-
CBI ¥ 3a71aHus B (popMe OITAaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHS O0OYJArOIITUMUCS pa3/ie-
JIOB TUCHMIUINHBI, ipreM PI'P.

Coaepixanue pacueTHO-Tpadguyeckoil padoThI.

PacuerHo-rpaguueckas padora Nel mo 1uHeiiHOM anredpe.

Kpatkoe coneprxkanue pacqeTHO-TpapuIecKoil pabOThI:

Matpunibl U onpenenuTenu. Perenne cucTeM JIMHEWHBIX anreOpandeckux ypaBHEHHH METOJaMHu
l"aycca, Kpamepa u oO6paTHOi#t MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 no BeKTOpHOI ajaredpe.

Kpartkoe cogeprkanue pacueTHO-TpaguuecKoi paboThI:

Bexkropsl, neiictBust HajJ BekTopamu. CKaJsIpHOE, BEKTOPHOE, CMEILIAHHOE IPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 no aHATUTHYECKOI reOMeTPHH.

Kpatkoe conepxanue pacaeTHO-rpaduueckoit padoTh:

Pasznuunble BUIIBI ypaBHEHUI IPSIMOM M IIIOCKOCTH. B3anMHOE pacnonoxeHue npsiMbIX Ha IIOCKO-
CTH, IJIOCKOCTEH B IPOCTPAHCTBE.

Kommuiexkr 3aganuii
JJIS1 BBINIOJIHEHUSI pacueTHO-rpaduyeckux pador (PI'P)
no quciuminHe «JInneiinas aaredpa»

PI'P Nel, yacte 1

-1 1 O 2 0 2
3aganue Nel. lansl matpuner A=| 1 3 2 | u B=|0 -3 3 |
4 0 -3 1 1 -1

BeimonHuTs neiicteus: A°+8 B'.
3ananue No2. [Ipoao/KUTh JTaHHOE MAaTPUUHOE PAaBEHCTBO

U IPOBCPUTH CI'o AJId MaTPHUI] AuBwn3 IepBOro 3aJiaHuA.
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3ananue No3. BeIUCIUTE OMPEACTUTEND IBYMSI CIIOCO0aMU: pa3ioKeHUEM IO MEePBOM CTPOKE U
pa3I0kKEHUEM I10 TIEPBOMY CTOJIOITY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1

3aganue Ne4. /Iy faHHON MaTpULIBl HAUTH 00paTHYIO MaTpuily. ClienaTh MpoOBEPKY.

1
1

N — O
W onN

-1
3aganne NoS. Pemmmte matpuunoe ypaBHenne AXB=C (naiitu X). CoenaTh MpOBEpKYy.

-1 2
2 1

3 4

; B=
2 3

-

;c:( 0 4).

-9 3

3ananue No6. HaifTi paHr MaTpHIIbI.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3amaHus mo pelieHHI0 CUCTEM JIMHEHHBbIX ajJiredpanyecKux ypaBHeHH
3aganue Nel. Pemmuth cuctemy merogom Kpamepa. Caenath MpoBeEpKy.

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

3aganue No2. Permmuth cucremy u3 Nel metooM 0OpaTHON MaTpHIIbI.

3amganne No3. Pemmuth cuctemy u3 Nel merogom ["aycca.

3aganue Ne4. Pemuth HeoqHOPOAHYIO cucTteMy MetoioM ["aycca. Haiitu o61uee pemienue u yact-
HOE PELICHUE.

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

3amganne NoS. PemuTh 0THOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu oOmee pemenue u @CP.

2x,+6x,-9x,-9x,=0
4x,—5x,+x,=0
3x,+3x,-7x,-4x,=0"
X, —3x,+2x,+5x,=0

PI'P Nel, yactpb 2
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3ananue Nel. Tloka3aTh, 4TO BEKTOPHI M, , P 00pa3yroT 6a3uc B IIPOCTPAHCTBE U PA3JIOKHUTh BEK-
Top @ mo sromy basucy: m=1,-1,2|,i=(2,0,3),p=(-2,-1,1|,a=(5,-4,13).

3ananue No2. Jlanbl BeKTOpBI M U fi. BHIACHUT — KOJIMHEAPHEI M BEKTOPHI d 1 b.

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

a
eclu \m\—6x/§ (

Bamanme Ned. Jlan A ABC. Haittu - B, ecmn A(1;-1;2|,B(3;3;2],C(7;1;2].

3amanue Ne3. Haitu |_ =135",a=6n-m.

3aganue NoS5. Ilpu kakux "X BEeKTOphl d U b mepreHIuKyIspHbI?
a=(x;1;-4|,b=[x-3;12;x).

3amanue Ne6. Haiitu miomans napamuieiorpaMma, IIoCTpOSHHOro Ha Bektopax d u b.

a
—3,(r_n,n):£.
6

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

a=2m-5n,b=m+n,|m|=

3ananue No§. Jlanbl BekTopsl d,b,C. BIACHUTE — KOMIITaHAPHBI JIU BeKTOpHL. Eclu BEKTOpHI He
KOMIUTaHAPHBI, TO HAlTH 00BbeM MapauleNienunea, IOCTPOSHHOro Ha BeKTopax d,b,C u omnpexe-
JIUTDH — KaKyl0 TPOMKY OHU 00pa3yIoT.

all;-1;5),b(2;4;-2),¢(3;0;1].

3amanue No9. Jlns nmuHeiiHoro oneparopa A 3amaHbl 00pa3bl 0a3uCHBIX dieMeHToB Ae,,Ae,,Ae,
. Bammcarp Matpuity oneparopa 4 B 0asuce €;,€,,€; 1 HalThH 00pa3

3JIEMEHTA X.

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

x=2e,—4e,+e,,
3aganue Nel(. Haiftu coOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOPBI JINHEHHOIO oneparopa, 3a-

a4 1
JaHHOT'O B HCKOTOPOM basuce MaTpuicu A= v o

PI'P Ne 1, yacth 3

3aganue Nel. Ipsmas [, mpoxoaut uepes Touxy A mapamiensHo BekTopy q. [Ipamas [, mpoxo-
AT Yepe3 TouKy B neprneHaukynspHo BekTopy /1. HaifTi Touky mepecedeHus mpsMBIX U YTOJ MEX-
ny umu, ecm - A(3;5),G(1;3),B(0;5),n(-3;4).

3aganue Ne2. Jlana npsamas [, IIpsamas [, npoxomut yepes Touku A u B. Haiitu paccTosHue ot
Touku nepecedenus npambix [, u [, no npamoii ;.

-8t-3

=3t+4, A(«4;0)’B[7;3),l329X— 12y+2:0.

3ajanne Ne3. Haiitu paccrosiaue ot Toukn M, 110 miockocTr @, IpOXOAIel yepe3 Touky A
HEPIEHANKYIIAPHO BekTopy N, eciu M((0; 1; 7), A(2; -1; 4), n(6; 22; -3).
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3amanne Ne4. HaiiTu yroa Mexay IIIOCKOCTBIO O M TUIOCKOCTBIO f3, MPOXOASIIEH Yepe3 TOUKU
A,BuC,ecin a:5x+y+4z-28=0,A(5;2;5/,B(3;7;0/,C[-4;-3;-1).

3azanue NoS. 3anucarh KAHOHUYECKUE YPaBHEHMSI IPSAMOM, 3aJaHHON OOLIMMU ypaBHEHUSIMHU.
x+2y-9z-10=0;
3ananue Ne6. Haiitu Touky mepecedeHus IpsiMoi | U IUIOCKOCTH O U YTOJ MKy HHUMH.

X2y 2710y -3,-12=0.
3 4 -2

3ajmanue No7. TIpsmas I, mpoxoaut uepes Toukn A u B. Ilpsmas |, npoxoaur uepes Touxy M
HePIEHAUKYJIAPHO IIoCKOCTH «. Haiitu yron mexmy npsmbivu [, 1 Ly BBIsCHUTE — nexkat nu onu
B OJIHOM IJIOCKOCTHU WJIM CKPEIIMBAIOTCS.

Al9;-3;1),Bl4;4;-5|,M(-1;11;-11],a:2x+3y —z—-1=0.

3aganue Ne8. Jlns naHHOM KpUBOM  yKa3aThb (DOKYCHI, SKCLEHTPUCUTET, AUPEKTpUCHL. [locTpouts
KPHUBYIO, U300pa3uTh (POKYCHI, TUPEKTPHUCHI.

Bananue Ne9. TlpuBecTu ypaBHeHHe KpUBOi 9 x”— 25 y” —18x+200 y —616=0 K KAHOHHYECKOMY
BUJy U IOCTPOUTH KPUBYIO.

KounTtposasbHble 3axannus (mpuMepbl)

BapwuaHT.

F(4)

1. HaTK 3HaYEeHUA MaTPUYHOIrO MHOTFOY/1IEHa

: . -1 0
Flx)=x"+2x"- x+3. 4 = . !

-2

2. HailTu paHr maTpuubl NpUBEAEHUEM K CTYNEHYATOMY BUAOY

L¥¥]
1
A
L¥r¥)

3. BeluncanTb onpesenvTens NnpuBeaeHUEM K CTyNeHYaToMy BUAY
4. HainTn matpuuy, obpaTtHyto AaHHOW (a). PewnTb MmaTpuyHoe ypaBHeHue (6)
21
. 3] [1 -2 -2 3 5
(a)lj 7 -1 (6)'-3 4 '3 -1 0

5. PewnTb cuctemy ypaBHeEHMN. YKasaTb obLLiee 1 04HO YacTHOe pelueHune (a).

3 -

L4

Pewntb cuctemy ¢ nomolLbio obpaTHOM maTpuLbl U no dopmynam Kpamepa (6)
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3w, 4T - 2y - A, =4 33, - Sy, 43y =7
) |20+ 55 s 3 =3 6 |20+ TH - =13
Bapuant
1. Pacmucats pasnoxkenue Bektopa ¥ 1o Bektopam £-9-"
¥ = 5.-121 p={1-30 g¢=L-11 r=[0.-12
; ; )

2. Komnuueapsst i Bextopst 2 u 49

a : 2'0'1} b= -2.3. 1 p=2a+2b g =3a-2b

s ' s

AdAd,

3. JlaHa nupaMuja c BEpUIMHAMM B TOUKaX

A(-2.4.8) A4(4.-12) A(-8.7.10) 4,(-3.4.-2)

Haitu:

a) yroi Mexay pedpamu 44, , A4,

0) 00beM HpaMHIBI

. A A4
B) JUIMHY BBICOTHI ONYIIEHHOM HA IrpaHb ~ ' 27

y A A,

') HAalUTH IJIMHY MEMaHbl, IPOBEICHHYIO U3 BEPIIUHBI 1 K pedpy 2

4. BBIYHCIATH [UIOWIAb IaPaLIeorpaMMa, IOCTPOSHHOro Ha BekTopax @ u 0 @ — yrom mexay

BCKTOpaMu p n q

T
o=rpeq b=p-3¢ =2 =2 97
Bapuanrt
(A ALAL),

. M,
1. HaliTu paccTosiHHE OT TOUKH 710 TUIOCKOCTH

A, (-9:10:2) Ar,(0:7:-4) A (:8:-1) ar, (-2:1:3)

T+ +z-2 =0

L, x-1-32+6=0
2. BeimucaTh KaHOHUYECKOE YPABHEHHE MPSIMOM: :

a-2 1v-3 -+l

3. HaiiT TouKy nmepeceyueHys npsAMOoii U IIIOCKOCTH: 1 1 -4

T+1+--9=
g YTy +2s 9 U.
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y P P . 7. P(0:-1:3)
4. Haiitu TOYKY ! CHMMETPHUYHYIO TOUKE OTHOCHUTCIIbHO IIPAMOU * : u

-1

|.I.
1 -1

1
(04 1 M 0

5. Hanwucats YpaBHCHHUEC IIOCKOCTU OpoxXoadIcu 4Yepe3 TOUYKY U TCPHCHAUKYJIAPHO

. () My (3:2:0) M (41:5) 2, (2:-1:4)

IpSIMON
6. Haiiti xocunyc yria Mexay miockoctsmu &1 u %2 ;
oy 3x-1v+3=0 @, x-21+52-10=0

2

BapnaHT 3aJaHui MPOMEKYTOYHOTO TECTA

L T
i
—_
I
| )
— e

i
—
1
i
L=
i
i
i

1.1. Haiitu panr MaTpuisl IpUBEACHUEM K CTYIIEHYATOMY BUAY

[

1.2. Pemuth MaTpUuHOE ypaBHEHHE

1.3. Pemmuts cucremy no popmynam Kpamepa

N R R S
2.1. Hanucats pasnoxenue Bekropa ¥ mo Bekropam >4’ ¥ =(5-121 , P L=3.0 ,
qg=1-1.1 r={0.-12

>

2.2. BpraucnuTsk miomane napasieiorpaMma, oCcTpOSHHOTO Ha BekTopax ¢ u ba _ YIOJI MEXKIY
Bextopamu ¥ u 4

_a
a :2p+q’b:p-3g’ ‘P‘ZQ"Q‘:z, a_Z

4 4 4 2 . -7 - 79
2.3. Jlana nupamMuza ¢ BEpIIMHAMHU B TOYKAX AL Ad, “11(6°1°3), A4,(6. 2. 3:', ‘43(""0},

A4.(-5.1.0)
Hait y 4,4,
alTH JJIMHY MEIUAHBI, IPOBEICHHYIO U3 BEPIIUHBI 1 K pedpy 23
x-2 v-3 -+l
3.1. Haiitu TOUKY TepecedyeHust PSIMOiA M TUIOCKOCTH: | 1 4 g Ty 0=l

" . PLO- 13
32 Haiitu TO‘le Pl CI/IMMeTpI/I‘{HYIO TOYKEC P OTHOCHUTCIIBHO IIPSIMOU Z . ( ) n
x-1_

|1.
1 -1

'—‘III
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o M
3.3. HammcaTth ypaBHeHHE IUIOCKOCTH ¢ mpOXOJsmied depe3 TOUKy O W TEepHeHIUKYJSPHO

N -Ln 3:2: 1:1:5 - t- ]
apsvof 1AL, - 1, ( 0)’ M,(:1:5) 2 Gi1a)

+437- 12x+163

4.1. Jlana xpuBas BTOPOro Hopsaaka =18 =0 Momnyunts kaHOHMUEcKOE ypaBHEHNME

KPHUBOH U MTOCTPOUTH .€€

4.2. CocTaBUTh MaTpHIly nepexoja ot 6asuca °¢2*% k Gasucy - %

¢ =le,+e, vl 6, Te -6, vel 6 —6 + 1, vy

, €CIIu

Kpurepun onenkn:

- OLICHKA «3a4YTE€HO» BBICTABIIAETCS CTYJEHTY, €CJIM OH PETYJSIPHO B TEUCHHE CEMECTpa MpeCcTaB-
JISU1 pelIeHMsl 3a1a4, BBIIIOJHWII MIOJHOCTBIO BCE 3aJjaHMsl M UX 3alMTUII, OTBETHUB HA BOIIPOCHI IIpe-
1oJjaBaTels;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEYEHHE CEMECTpaA Mpe -
CTaBJIsUI PEIICHUS 3a]1a4, BBIIIOJIHWI 3aJjaHUs HE IOJIHOCTBIO WM BOOOILE HE MPEJCTABIII pabOThI
Ha IPOBEPKY, JOIYCKAET CYLIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI IIPENOAABATEIS.

Jliis ipoBeieHusl TEKYILEro KOHTPOJIS 3HaHUM CTYI€HTOB B IMCTAHLIMOHHOM (hopMaTe B pa3-
pabotanHbIX Kadenpoil «MaremaTnka» OHJIAHH-KYpcax MMEIOTCSl MPOMEXYTOUYHbIE (IPOOHBIE) Te-
CTBI.

3.2. [IpoMexyTOYHAs aTTeCTANMS

IIpomeskyTouHas artecTanus - (3K3aMeH) MPOBOJUTCS 0 OUseTaM B YCTHOH (Gopme.
Bpemst a1 moAroToBKY OTBETA Ha BOMPOCHI He Oosiee 45 MUH.

buner BkiIro4aeT TEOPETUUECKUM BOIIPOC U 3a/1auH.

KomruiekTsl sKk3aMeHalMOHHBIX OMJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunoBble BApMAHTHI OMJI€TOB MPHIATAIOTCS.

KommniiekT Bonpocos
10 JUCHUIUIMHE «J/IuHeiiHas ajaredpa»

Marpuiibl, TUIIBI MATPHII.

Omnepanuu ¢ MaTpuLiaMH, UX CBOKCTBA.

YMHOK€eHUE NPSAMOYTOJIBHBIX MaTPHLI.

Marpuunas popma 3alucH CUCTEMBbI TMHEHHBIX aIreOpandyecKux ypaBHEHHH.

OnpenenuTeny U UX CBOWMCTBA.

[Tonstue onpeaenuresns. MUHOPHI U anreOpanyeckue JOMOTHEHMUS.

CucteMbl TMHENHBIX aNreOpandyecKux ypaBHEHUH, OCHOBHBIE TOHATUS U ONPEAETICHHUS.

ITpaBuiio Kpamepa penienust cHCTEM JIMHEWHBIX YPaBHEHUI.

9. OO6parnas maTpuIiia U €€ BRIYUCIICHHE. Y CJIOBHE CYIIECTBOBAHUS OOPaTHOW MAaTPHIIHI.

10. Pemenue cucreM TUHEHHBIX anreOpandeckux ypaBHEHUH METOJI0M 0OpaTHON MaTPHIIBIL.

11.Meton I'aycca penieHns CUCTEM JTUHEUHBIX YPaBHEHUH.

12. Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEHUI MeTogoM ["aycca.

13. Panr matpuuel. Teopema Kponekepa — Kanesnu.

14. OnHOopoaHbBIE CHUCTEMBI JIUHEMHBIX ypaBHEeHUMN. Kpurepuii cynecTBoOBaHUS HETPUBHAJIBHBIX pe-
HIEHUM.

15. IlonaTue BeKTOpa U JIMHEHHBIE ONIEpalliy HaJl BEKTOPaMH, CBOMCTBA ONEPALIUH.

i A e
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16. JIuneiinas KoMOUHAIMS BEKTOPOB.

17. JInneiiHass HE3aBUCHUMOCTh M JIMHEWHAs 3aBUCUMOCTh N€OMETPUYECKHX BEKTOpOB. Kpurepuit
JIMHEHHOM 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. KoopauHatel BEKTOpa.

19. OpToHOpMHpOBaHHBIN 6a3uc. Pa3nokenue BeKTOpa o BeKTopam 0asuca.

20. YnopsinoueHHasi TpOKa BEKTOPOB.

21. CxansgpHoe, BEKTOPHOE U CMELIaHHOE MTPOU3BECHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasuce.

22.YcnoBust OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMIIAHAPHOCTH BEKTOPOB.

23. JluHeiiHBbIE IPOCTPAHCTBA.

24. Matpwuriia nepexoa oT 6a3uca k 6asucy.

25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHUS MATPHUIIBI.

AHanuTHYeCKasi FTeoMeTpus

1. Cucremsl koopauHar. JlekapTOBbI IPSAMOYTOJIbHBIE KOOPAMHATHI HA INIOCKOCTU U B IPOCTPaH-
CTBE.

[TonsipHast cuctema KOOpIUHAT.

PasznuuHble TUIIBI yPABHEHUN IIJIOCKOCTH U IPSMOM.

Brrunciienue pacCcTossHUM MEXAY IBYMSI TOYKaMH, TOYKOW M PSIMOM, TOUKOHN U TIJIOCKOCTHIO.
Boruncnenue paccToAHNS MEXY CKPEIIMBAIOIUMUCS IPSIMbBIMU.

Brruncnenue yriioB Mexy IByMs IPSMBIMH, IIPSIMOU U IUIOCKOCTBIO, IBYMS INIOCKOCTSIMH.
KpuBbie BTOporo nopsiika MX reoMeTpUYECKHe CBOWCTBA M ypaBHeHHus. [IpuBeneHue kpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUILY.

8. KanoHnYeckue ypaBHEHHUs HIUIHIICA, THIIEPOOIIBI, TapaboIIbI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIAKA.

10. Kanonnueckue ypaBHeHHs c(hepbl, SIUTUIICONIA, KOHYCOB, TUTIEPOOIIONIOB, Tapad0I0UI0B.

Nownbkwbd

TumnoBbie BApUAHTHI OUJIETOB
1o qucuumiinHe «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA30BAHUS POCCUNCKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXIEHUE BBICILIETO OFPABOBAHU S
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

dakynbpTeT 0a30BBIX KOMITETEHIIUMH, Kadenpa «Marematukay
Juctumnuua  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Onpenenurenu U UX CBOMCTBA.

|

Peumts MaTpuuHOE ypaBHeHHe XDB=A ecmm A:( P
Pemmte cucteMy METO0M OOpaTHON MaTPHULIBI [ X, +2x,=-1,

Jlaner Bextopel d=(-5,9,8),b=(-3,1,-2),c=(-8,10,-10|. ITpoBepuTh — KOMILIAHAPHBI
mu onn. Ecnm Her, HaifTn 00beM apasuiesienurena, HOCTPOEHHOTo Ha BeKTopax d,b, T .

5. Haiiti yron mexay BEKTOpaMu a=(1,-2,- 2) u 52[2,0,1].

bl
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VYTBep:kIeHO Ha 3aceaHuu Kadeapsl mareMaTku «_03» 052023 r., mporokoa Ne 10

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

MHWHHUCTEPCTBO HAVKH U BBICILIETO OBPA30OBAHNS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHME BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHWH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@axynbTeT 0a30BbIX KOMIETEHIIHH, Kadenpa «Maremaruka»
Huctunnuna «JIuneitHas anreOpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BexkTopoB. basuc. KoopnunaTs! Bekropa.
112-1(310)
I8

Pemmre cucremy ypasHeHuii Metonom aycca { 4x,-2x,4+3x,=12, { X, +5x,—3x,=1,
Iokasate, 4to Bektopsr m=(1,-1,2| n=(2,0,3], p=(-2,-1,1| obpasyior 6asuc B mpo-
CTpaHCTRBE.
5. JlaHo o6miee ypaBHeHue npsimori —2x+3 y —5=0. HamucaTh: ypaBHEHHE MPSAMOM C yTIIOBBIM

KOX(PUITMEHTOM; ypaBHEHUE NIPSIMOM B OTPE3Kax; HOPMAIILHOE YPABHCHHE MTPSIMOM.

BrIumcauTh onpeaenuTens Matpuisl C=A", ecin A=

Eal el

YTBepxaeHo Ha 3acemannu kadenpsl MmareMatuku «_03» 052023 r., mpotokoa Ne 10

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

Jnist ipoBeieHusI MPOMEXYTOYHOTO KOHTPOJISI 3HAHUH CTYJICHTOB B TUCTAHIIMOHHOM (hopma-
Te B pa3paboTaHHbIX Kadenpoit «MaremaTHKay OHJIalH-Kypcax UMEIOTCSI UTOTOBbIE TECTHI.
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