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

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

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpETEeHUE CTyIEHTAaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAaHUM, YMEHUH U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEpaTyphl, COAEPIKALIEN MaTEMaTUYECKUE CBEJICHUS U PE3Y/bTAThI;

- IOJIFOTOBKY CTY/IEHTOB K JESTEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAIIMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHCie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHe METO/IbI B TPO(eCcCHOHATBHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

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

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIEYUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenne mo aucuumiuHe «JluHeiHas anreOpa» HampaBlieHO Ha (QOpMHpOBaHUE y OOyuaro-
HIUXCS Caeayronux KommereHuid B coorBercTBur ¢ ®I'OC 21.05.04 (ypoBeHb crienMaInTeTa)
no HampasieHuio noaroroBku 21.05.04 T'opHoe neno, yrBepkAEHHBIM prKa3oM MUHOOpHAayKH
Poccun ot 12.08.2020 Ne 987 (c m3aMeHeHHSAMH U OTIOJIHEHHsIMA OT: 26 HOs10ps 2020 T.):

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK-21. Crioco6eH noHuMaTh NPUHIUIIBI pa-
00ThI COBPEMEHHBIX HH(POPMALIMOHHBIX TEX-
HOJIOTUH M MCTIONB30BaTh UX JUJISl pELICHUS
3aJa4 NpogecCUOHATIBHOM 1eTeNbHOCTH

OIIK-21. CriocobeH NoHUMAaTh IPUHIMIIBI pa-
00TbI COBPEMEHHBIX HH()OPMALIMOHHBIX TEX-
HOJIOTUH M MCIIOJIB30BATh UX JUIS PELICHHUS
3a/1a4 Mpo(PeCcCHOHATILHOMN ACSITEIHHOCTH.
NOIIK-21.1. 3HaeT 0cCHOBBI HH(OPMAIHOH-
HBIX TEXHOJIOTHH.

NOIIK-21.2. YMeeT BBIIONHATH IpaKTH4E-
CKHe pabOoThI IO HACTPOIKE KOMIBIOTEPHOI
TEXHHUKHU.

HOIIK-21.3. Bnaneet HaBbIkaMu paOOTHI €
MPUKIIAIHBIM [TPOrPAMMHBIM 00€CTIeUeHHEM.
HOIIK-21.4. MoxeTt obecrieunBath dpdek-
THUBHOE HCII0JIb30BaHNE WH(POPMAIIMOHHBIX
pPECYpPCOB B MPOEKTHOM JIEATEIBHOCTH.
NOIIK-21.5. Ymeer ynoTpeOasTh MOHATUS U
TEPMHHBI B 001aCTH UHGOPMAIIMOHHBIX TEX-
HOJIOTHi, 3HaTh OCHOBHBIE OIEPALIUU MPE0O-
pa3oBaHUs TOPHON HHPOPMAIIHH.




HOIIK-21.6. Moxet noBbicuTh poib UT B
Pa3BUTUHU TEXHOJOTUYECKHX MPOLIECCOB MOJI-
3eMHOT'0 CTPOUTENILCTBA.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTenbHOM yacTu 0s0ka bl: Monynps «MarteMatnueckue u ecre-
CTBEHHO-HAYUYHbIE JUCIUIUITMHBDY.
E€ uzydenue obecrieuynBaeT u3ydeHue JUCITUTIINH
B obsazamenvroii wacmu:

- MaTeMaTHYECKNM aHaJIu3;

- (husuka;

- METO/Ibl HH)KCHEPHBIX PACYETOB TOPHO-TEXHUYECKUX COOPYKEHUM U MEXaHHU3MOB,

- TUJPOMEXAHUKA,

- Teruio(hU3uKa B TOPHOM ITPOU3BOJICTRE;

- TEO/IC3HUS;

-reOMeXaHHKa,

- (hu3HMKa TOPHBIX TIOPOJ.

3. CTpyKTypa M cofepKaHue TUCHUILTHHbI

OO01mast TpyA0eMKOCTh JUCIUTUINHBI COCTABISACT 3 3a4eTHbIC eUHUIBI -108 vacos.

3.1. Buapl yue0HOii padoThl H TPYA0EMKOCTH

n/n Bup yueOHoii padoThl Koaueerso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHS 16 16
B ToMm uuce:
Jlexrum 6 6
1
CeMuHapcKue/pakTHUYECKUE 3aHSTUS 10 10
2
JIaGopaTopHbIe 3aHATUS - -
3
CamocrosiTesbHast padoTa 92 92
IIpoMe:kyTouHasi aTTeCTALMSA
3K3aMEH C) C)
Hroro 108 108

3.2. TemaTuyeckuii IJIaH U3yYeHHU S TUCUUILINHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamMme.

3.3. CoaeprxaHue pa3/iesioB JMCHUIINHBI



BBenenue

[Ipeamer, 3agauu u conepxkaHue TMCUUILIUHBL. OCHOBHBIC ATAIbl PA3BUTHUS AUCLUILIUHBIL.
CtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMU IUCHUITUITMHAMU.

Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuusl U onpeaeuTeN .

[Tonsitue matpunbl. Buasl matpu. [eiictBust Hag MmaTpunamu. Onepanuu HaJl MaTpULlaMu
U UX cBoicTBa. Onpenenurteny, UX CBOMCTBA U BbrauciaeHus. [loHsTrst MuHOpa 1 anreOpanye-
CKOT0 JTOTIONIHEHUs. PasnokeHue onpeaenuTens Mo dIeMEHTaM CTPOKHU WK cTosOna. Beraucie-
HUE ONpPEETUTENEH pa3InuHOTO NOPsIKa.

OOparHas MaTpula U AITOPUTM €€ BBIYMCICHUSA. DJIeMEHTapHble NpeoOpa3oBaHus Mart-
puu. IIpuBenenre MaTpulipl K JUaroHaIbHOMY WM TpanelUeBUIHOMY BUIy. MarpuuHas Gpopma
3alKMCH CUCTEMBI JIMHEUHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2. Pemienue cucrem JIMHEHHBIX ared0panyecKuX ypaBHeHHUId.

CucteMsl JIMHEHHBIX adredpanyecKuX ypaBHEHHH, OCHOBHbIE TOHATHUS. Pemienue cuctem
JUHENHHBIX ypaBHEeHUH MeToioM Kpamepa, metonom oOpatHoil MaTpulsl, metosioM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemienue npon3BoIbHBIX CUCTEM JIMHEWHBIX YPaBHEHHU METOJOM
I"aycca. Pemienne o1HOpOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUI. Kpurepuii cylecTBoBaHUs HETPU-
BHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI1 ajredpbl

Tema 1. JIuneitnbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUs BEeKTOpa Mo 6a3ucy. OpTOHOPMUPOBaHHBIHN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BECHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIuncieHne CKatsipHOTO, BEK-
TOPHOTO U CMENIAHHOTO MPOU3BEICHUI BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasmce.

Tema 3. Jluneiinbie npoctpancTsa. [loHsTHE Oa31Mca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTIepaTopa Mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHbIE 3HaYECHUSI U COOCTBEHHBIE BEKTOPbI MAaTPHULIBI.

Pa3zgen 3. KoMmiekcHbIE YHCJI2a H MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCeEll. JIeHCTBHUs HaJ KOMILIEKC-
HbIMU uuciaamu. Gopmyia Myaspa. M3BnedeHne KOpHSA N-0H IOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeIu. OCHOBHAs TeOpeMa alnreopsl.

Pa3znen 4. Ananuruyeckasi reoMeTpust

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

Tema 1. IIpsiMble U IIOCKOCTH

Paznuynble TUIIBI ypaBHEHMH MIIOCKOCTH U ypaBHEHUI MPsIMOH (Ha IMJIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTossHUN MEXKY IBYMsI TOYKAMU, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncienre paccTosHAA MKy CKPEIIUBAOIUMUCS MTPSMBIMHU.



Boruncnenue yriioB Mexy IByMs IPSMbBIMH, IPSMOM U IIJIOCKOCTBIO, ABYMS IIIOCKOCTSIMHU.
Tema 2. Kpusble 1 MOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBsble BTOpOro nopsaka, uX reoMeTpu4ecKue CBOMCTBA U ypaBHeHus. [IpuBenenne kpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BUAY.

YpaBHeHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHUs cepsl, HIUTUIICOU A, KO-
Hyca, runiepoosonia, napadoaona.

3.4. TemaTnka NpakKTHYECKHUX 3aHATHH MO JUCUHUILIUHE «/IuHeliHAsA ajaredopay»

No 3ansaTus Tema 3aHaTHs

1 Paszgea 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpullbl, 1eHCTBUSA
Haj MaTpuriamu. OnpeenTuTeNnn, UX CBOMCTBA U BHIYHCIICHUE.
Pemenue cucreM TMHEHHBIX anreOpandecKux ypaBHEHHN METO-
noM Kpamepa, MmetoiomM 00paTHO# MaTpulibl, MeTooM [aycca.
Paszgen 2. JiieMeHTHI BEKTOPHOI ajiredpsbl. JInHeiiHbIe onepa-
UM HaJ BEKTOPAMH, UX CBOMCTBA. BBIUMCIEHNE CKAISIPHOTO,
BEKTOPHOT'O U CMEIIAHHOTO MPOU3BeAeHU BeKTOpOB. COOCTBEH-
HBIC BEKTOPBI U COOCTBECHHBIC 3HAYCHHSI MATPUIIBL.
Pa3nen 3. KoMmiulekcHbIe UM CJIa U MHOTOWIeHbI. [[elficTBHS HaT
4 KOMIUIEKCHBIMHM 4HucCiIamMu. Pa3nojkeHre MHOroujeHa Ha MHOXKH-
TEJIN.
Pa3nen 4. Ananurnyeckasi reomerpusi Pasnuunsie TUIbI ypas-
HEHUM IUIOCKOCTH U YpaBHEHUH MPSAMOM Ha IJIOCKOCTH M B IPO-
crpancTBe. [Ipocreiime 3a1aun aHaTUTHIECKON reoMeTprn (BBI-
YHCIICHUE PACCTOSHUN U YTJIOB)

4. Y4yeOHO-MeTOoqMYecKOe U MHGOPMAIMOHHOE o0ecriedeHne

4.1. HopmartuBHbie 1okyMeHTbI 1 'OCThI

1. ®I'OC 21.05.04 T'opHoe aemo. YTBep)ACH mprkazoM MunoOpHayku Poccun ot 12.08.2020
Ne 987

2. Axanemuyeckuil yueOHBIH M1aH 1Mo Hanpasieruto moarotosku: 21.05.04 T'oproe neno. IIpo-
¢wib: Mapkeiinepckoe geno. @opma o0yueHust — 3aounas. 2023.

3. Oobpa3zoBarenbHas nporpamma. Hampasienne moarorosku 21.05.04 INoproe neno. IMpoduis:
Mapxketinepckoe aeno. 2023.

4. Vka3 Ilpesunenrta Poccuiickoit ®enepanun ot 01.12.2016 Ne 642 «CtpaTerun HayqyHO-TEX-
HoJsloru4eckoro passutus Poccuiickoit denepanum».

5. Ilpuka3 MunucrepctBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaenuu Ilopsijika MpUMEHEHUs] OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa30oBa-
TEJbHYIO 1€ATEIbHOCTD, IEKTPOHHOT'O O0YUYEeHMS, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH IIPU peanu3anuu 00pa3oBaTeIbHBIX TPOTPaMM)».

4.2. QOQcHOBHas JuTEeparypa

1. 3abonorckwmii B.C. JIuneiinas anredpa v aHAIUTHYECKAsI TeOMETPHs (YISOHBIH KOMILICKC):
yuebHoe nocobue, 2-e uza. Crep. M.: M3g-so UIHOPA-M, 2022. 309 c. (Bricuiee ob6pa3zosa-
Hue: OakanaBpHar).

2. Cwupotuna UK. JIuneiinas anrebpa 1 aHaTUTHYECKasi TEOMETPHS: HHTEPAKTUBHBIN KypC:
yaebHnoe mocodue mis By3oB. CI16, U3a-o Jlans, 2022. 180 c.




3. Kypc nexunii mo nuHeiHoM anredpe U aHATUTUYECKOI reoMeTpun: yueoHoe nocooue. // Kya-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponnslit pecypc.]

4.3. JlomoiHUTebHAs JIUTEpPaTypa

1. KpaTtkuii Kypc BBICIICH MaTeMaTHKH [DJEKTPOHHBIA pecypc|: y4ued. - DIJIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.] .

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocuies B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

3. Wnwbun B.A., Ilo3usak O.I'. Ananutudeckas reometpus. M.. Hayka. ['maB.pen-us ¢puszuko-ma-
TeM.JuT-pbl, 1988. 224 c.

4. bexnemuiues, /[.B. Pemenue 3agau u3 Kypca aHaJIUTHUYECKONH T€OMETPUH W JIMHEHHOW aii-
re0pbl [ DeKTpoHHBIN pecypce]: yued. mocodue - DnekTpoH. aaH. - Mocksa: ®uzmatiuT, 2014.
- 192 c. [Pexxum moctymna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skpaHa.]

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIe PeCYpPChI
[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOKHO B AUCTAaHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-

CTeMbl JIUCTaHIMOHHOTO o0ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTHKa IIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
POTPaMMBI:.

Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHUeCKasi TeOMETPUs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recOMETpHUs

Pa3pabGorannbie DOP BKIIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B AUCTAaHLIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOPa Mo yueOHOH paboTe U/MiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K 3HeKTp0HHOﬁ

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEeHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

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

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

ITone3nrie y‘{C6H0-MeTOIlI/I‘{eCKI/Ie u I/IH(bOpMaI_II/IOHHLIC MaTcepHraJbl HPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHCT» IJIs1 OCBOCHUA

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. JInieH3MOHHOE W CBOOOHO PacpocTPaHsieMoe MPOrpaMMHOe

o0ecrieyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBoo0J1aga- (IMEeH3UOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB0O0OJHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHseMoe)

1 | AstraLinuxCom [OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433

TEXHOJIOT " 75

4.6. COBpeMeHHbIe npo@eccuouaﬂbﬂue 0a3bl JAHHBIX U PIH(I)OpMaIII/IOHHble Cipa-
BOYHbI€¢ CUCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

NudopManmoHHO-CIPABOYHBIE CHCTEMbI

StackOverflow

https://stackoverflow.co

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

m/ .
HHUU
Wndopmarmonnsie pecypest Cetn | http:// www.consultant.ru | JTocrymzo
KoncynsrantlInroc
[Topran ®@enepanbHbIX rocyaap-
http://www.fgosvo.ru. JocTymHo

JIEKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

.ru/

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TepHeT 0e3 orpaHuye-
1305071

IPR Books https://www.iprbookshop | octymnua B cetn MH-

TepHeT 0e3 orpaHuye-
1305071



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

I[IpodeccuonanbHbie 6a3b1 JAHHBIX

basa qaHHBIX HAYYHOI AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOI OubIMoTeKN
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctymso
nuTeMarnyeckas pedepatuBHO-O0MO-
muorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepHaJILHO-TeXHI/IquKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT IPOBEIEHUE BCEX BHUJIOB
3aHITHUH, IPETYCMOTPEHHBIX YUYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM MPAaBUIJIaM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U UCTIONb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHIa YyHUBEPCUTETA.

ITpu HEOOXOAMMOCTH ISl IPOBEACHNUS NUHTEPAKTUBHBIX IPAKTUUECKUX 3aHATHI UCIIONb3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToau4ecKkue peKOMeHIalu

6.1. MerToauueckne peKOMeHAAIUM ISl PENoAaBaTe/s 0 OPraHu3annu odyyve-
HHUSA

ITpexne Bcero, cieayeT 0OpaTUTh BHUMaHUE CTYIE€HTOB Ha TO, YTO MMPAKTUYECKH BECh U3Y-
yaeMblil UMU MaTepuai He TpedyeT Kakon-1100 crenuaabHOM (JOMOIHUTEIbHONW) TOATOTOBKY U
BIIOJTHE MOJKET OBITh YCIHEIIHO U3YUY€H, €CIIM CTYACHTHI OyAYT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAITHUE 33JaHHsI ¥ TI0JIb30BaThCS (IPU HEOOXOAMMOCTH ) CUCTEMOM TIAHOBBIX KOH-
CyJbTallMil B TEUEHHE KaKJOr0 ceMecTpa. Bomlenmme B Kypc MaTEMaTHKHU pa3/ieibl ABISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MTPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUS Pa3HOT0 POAa 3a/1ad BHYTPH CaMOW MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. MIX ocBOEHHE NMOMOKET CTYJIEHTaM JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PeUb, YCIEUIHO IPUMEHATh HAKOIUIEHHBIE 3HAHUS B TPO(HECCHOHAIbHON
JeSITEIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/AEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JIUTEPATYypPy, a B KOHIE CEMECTPa JaTh CIUCOK BOIIPOCOB JJIs TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIeyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTY IEH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTalluy MO AUCHUIIINHE, CPOKaX €€ MPOBEACHNUS,
YCIIOBUSX JIOMYCKa K TPOMEXYTOYHOM aTTECTAllMy, IPUMEHSAEMBIX BUAAX POMEKYTOUYHOTO KOH-
TPOJISL.

N3noxxeHne TEOpeTHYeCcKOro Marepuaia JOJKHO CONPOBOXAATHCA HIUIIOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQ/IKH TP PELIECHUN 331a4i HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIIEHHSI €U U CYTH IIPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerna yka3blBaTh IpUMEPhl MPAKTUUECKOr0 MPUMEHEHHUSI PaCCMOTPEH-
HBIX Ha 3aHATHUAX YpaBHEHUH U GopMyIL.

[IpakTiueckue 3aHATHUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBIMOJIHEHHE CTYJEHTaMH HEOOJBIION caMoCcTos-
TeIbHOU padOTHI B ayAUTOPUH JIJIsl MPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.
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http://www.elibrary.ru/
http://webofscience.com/

[IpenonaBaTens, BeAYIIUN PAKTHUECKUE 3aHATHSL, TOJKEH COrTIaCOBBIBATh Y4eOHO-TeMa-
TAYECKHH TJIaH 3aHATHHI C JIEKTOPOM, UCIIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenonaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUECKOW HENMPEPBIBHOW PadOTHI CTY/CH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJax U KOHKypcax.

CTylIeHT J0JKEH OLylaTh 3aMHTEPECOBAHHOCTH MPENOaBaTesd B JOCTHKEHUHN KOHEY-
HOTO pe3ysibTaTa: B MPUOOPETEHUH OOYYAIONIMMUCS TMPOYHBIX 3HAHUN, YMEHHHA W BIIAJCHUS
HAKOIUICHHOM nH(OopMaluei uid pelieHus 3a1ad B mpodeccuoHanbHOM e TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

B03M0OKHO ITpOBeICHNE 3aHATHI M aTTECTAIlMi B IUCTAHIIMOHHOM (OopMaTe ¢ IPUMEHEHUEM CH-
CTeMbI JUCTAHIIMOHHOTO 00y4eHus ynuBepcureta (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MareMaTHKa» SJIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. 1m1.4.4).

[Topsimok mpoBeeHUs PadoT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICTHHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa Mo yueOHOM paboTe U/ Ui IIEHTPOM YyueOHO-METOAUYECKOM pabOTHI.

6.2. MeToauyecKkue YKa3aHHus JJsl 00yUAIOIIHXCS M0 0CBOEHUIO
AU CHHTITHHBI

Pa3gen: 3j1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl u onpeneaurtenu. I[Ipexne Bcero, CTyleHT JOJDKEH MOHATH, YTO MaTpHLIA —
3TO Tabynua yucen (MpudeM 3Ta Tabaua MOXKEeT UMETh OJJMHAKOBOE YHMCIIO CTPOK U CTOJIOLIOB, a
MOYET OBITh U MPSAMOYTOJIbHOM), @ OIIPEeNUTENb- 3TO YHUCIIO, 3aIIUCHIBAEMOE B BUJIE KBaIPaTHON
Ta0JIULBI, TO €CTh ONPEACIUTENN CYILIECTBYIOT TOJIBKO Y KBaJPATHBIX MATpPHIL.

Crenyer 06paTuTh 0c000€ BHUMAHUE HA ONEPALIMI0 YMHOXKEHUS MIPSIMOYTOJIbHBIX MaTPHUI]
U TIOHATH, KAKUM IOJTy4aeTCsl MOPSAI0K MAaTPHIIBl — pou3BeneHus. OCOOEHHOCTh MaTPHI] TAKKE
COCTOUT B TOM, 4TO IIPOU3BEJICHIE MAaTPUL] HE IEPECTaHOBOYHO, TO ecTh AB = BA .Cnenyert 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxupiM siBisieTcs moHsATHE 0OpaTHOW Marpuibl. Hajno 3HaTh ycinoBue cyliecTBOBaHUS
00paTHOW MaTpHILIbI U AITOPUTM ee mocTpoeHus. [locne ee BbIUMCIEHUs 1es1ecoo0pas3Ho JienaTh
TIPOBEPKY MPABUILHOCTH PEIEH s, BHIIONHHB ONepaliio yMHoxkenns A A= E (momkHa momy-
YUTHCS €TUHUYHAS MaTPUIIA)

ITpu u3ydyeHuu onpenenuTenell Hajo0 YeTKO YCBOUTD MOHATHS MUHOpA, ajredpandeckoro
JIOTIOJTHEHHU S, 3HaTh MHOTOUHCJIEHHbIE CBOMCTBA onpenenuteis. s ocBOeHUs! TEXHUKU BbIYKC-
JIeHUs ompeAenuTesel 1enecooopa3Ho, BEIOpaB MPOU3BOJIBHBIA OMpEAEIUTENb BBIIIE TPETHErO
MOpSAJIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS Pa3JIOKEHHWE U 10 CTPOKaM U IO
cronbuam. OGpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOJIOLIBI) TPeITOYTUTENbHEE BEIOUPATH [T pac-
KPBITHS OTIPEAEIUTENS, YTOOBI YIIPOCTUTH €T0 BbluKcieHue. Oco0eHHO 3 (hEKTUBHO BBIUMCIICHNE
OTIpENIeIUTENS C TIOMOUIBIO AJIEMEHTAPHBIX NTPe0Opa30BaHUi, IPUBOISALIMX €r0 K TPEYTOJIbHOMY
BUTTY.

ITpu u3ydyeHuun pemeHui cucTeM JIMHEHHbIX anredpandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMAHUE, PEXK/IE BCETO, HA MOHATHE PEIICHUS CUCTEMBI M YCIIOBHS CYILIECTBOBAHUS pelle-
HUH B 3aBUCHUMOCTH OT COOTHOLIEHHS MEK/Yy PAaHTOM MaTpUIIbl, PAHTOM PAaCIIMPEHHOW MaTPHIIbI
CUCTEMBI M YUCIIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTuTe BHUMaHUE HA YCJIOBHS MPUMEHEHUs
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHuMaTtensHo pa3zdepute npuMephl pelieHus
MIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUi MeronoM ['aycca (BBeneHue Oa-
3MCHBIX M CBOOOJIHBIX NTEPEMEHHBIX ).

Pa3nes: DieMeHThI BEKTOPHOM aaredpbl
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[Tpu n3ydeHun naHHOW TeMbl 0OpaTUTE BHUMAHUE Ha JMHEWHBIC OMEpaly Haj BEKTO-
pamu, Ha IOHATHS TMHEHHON He3aBUCUMOCTH M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha )yH/TaMEH-
TaabHOE MOHsATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHE BeKTopa 1o 6a3ucy.

3HaTh OIpeseIeHUE, TEOMETPUUECKUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (OPMYJIBI JJI UX BHIYMCICHUS B BEKTOPHOW U B KOOPIMHATHOH (hopme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTU U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHBIE YMCJ1a 1 MHOTO4JICHBI

B sTom paznene, npexie BCero, HaJl0 MOHATh, YTO KOMILIEKCHOE YHUCIIO SBUJIOCH PACUIU-
pPEHUEM MOHATHUS JEHCTBUTEIBHBIX YMCEIl, 3HATh ONpENeIeHne U TPU (POPMBI 3aITUCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U MOKA3aTeNIbHYIO), TEOMETPUUYECKYIO HH-
TEpIpEeTaLNI0 KOMIUIEKCHOTO YMCIIa ¥ B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEX/1Y MHOKECTBOM
KOMIUIEKCHBIX YUCENl 1 MHOXECTBOM TOYEK KOMIUIEKCHOM IIOCKOCTU. 3HATh (popmyry Diiiepa.
KommuiekcHble ymciia MOKHO M300pa)kaTh C IIOMOIIBbIO BEKTOPOB HAa KOMILJIEKCHOM IUIOCKOCTH.
[ToaToMy omeparyu CI0KEHHUS U BEIUNTAHUS KOMILJIEKCHBIX YHMCEI MOTYT OBITh CBE/ICHBI K OIepa-
LUSIM CJIOKEHUSI U BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINIOJIHATH ONEPALMA YMHOKEHUS, IEIICHUS], BO3BEJICHUS B MTOJIOKHU-
TEJIbHYIO CTETIeHb KOMILJICKCHBIX YHCEN, 3aIIMCAHHBIX B TPUTOHOMETPUYECKON (opme, H3BiIeUe-
HUS KOpHS N-OM CTENEHU M3 KOMIUIEKCHOTO YncIa.

Crnenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMILUIEKCHBIX YHCEIN SBISIETCS 3a-
MKHYTBIM, TO €CTb JIt00as anreOpanueckas onepamus HaJl KOMIUIEKCHBIMH YHUCIaMH HE BBIBOJUT
3a Mpeaessl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHble BUIbI Pa3JI0KEHUS MHOTOYJIEHA HA MHOXKUTENH JJIs CIIy4aeB, KO-
I/1a Cpey KOPHEN MHOro4JIeHa MOT'YT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
UCIIOJIb30BaThCS, HAPUMEpP, B MHTErPAJIbHOM HMCUUCICHUU NPHU BBIYMCICHUM WHTETPAIIOB OT
JIpOOHO-palMOHATBHBIX (DYHKIHA, TIPU PEHICHUU JIMHEHHBIX OJHOPOIHBIX AH(QepeHIraIbHbIX
ypaBHEHUU N-TO MOPSAJIKA C TOCTOSIHHBIMU KO HUITUECHTAMH.

Pa3znen: AHaauTHYECKas reOMeTpPUs

[Tpu n3y4eHnH aHAIMTUYECKONW T€OMETPUH CIIEAYET, PEXKIE BCETO, MIOHATD, YTO €€ 3a1a4eil  sB-
JSIeTCSl U3YYEHHE TEeOMETPUUYECKUX OOBEKTOB MPHU MOMOLIN aHATUTUYECKUX METOJIOB aareopsl u
MaTEMaTUYECKOT 0 aHaau3a. B 0CHOBE Takoro nMoaxoAa JeKUT METOA KOOPAUHAT, BIIEPBBIE CUCTE-
MaTH4eCKH npuMeHeHHbIH P. JlekapTom. OCHOBHbIE TOHATHS T€OMETPUHM (TOUKaA, IpsSMast, II0C-
KOCTb) SIBJISIOTCS HEONpPEAETIIeMbIMH, U ISl UX OMMCAaHUS NMPUMEHSAETCS] aKCHOMAaTHYECKUN Me-
TOJ1, TIO3BOJISIFOIIMM YCTAHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBHE MEK/y MHOXKECTBOM TOUEK
IpSMOM U MHOXKECTBOM JICHCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTU CUCTEMY KOOP/ANHAT.
Hano yetko ycBouTh paznuunbie GopMbl ypaBHEHUI NPSIMOM U MIOCKOCTH YMETh MEPEXOIUTH OT
oJtHOU (opMbl K pyroil. CieayeT OCMBICIUTh U YCHENIHO NPUMEHSTh PEelIeHNs KIaCCUYECKUX
3a/1a4 aHAJIMTUYECKON reoOMeTpUM O B3aMMHOM DPACIIOIIOKEHUM MPSIMBIX U TUIOCKOCTEH, YMETb
OTIPENIeNATh YIJIbl U PACCTOSHUS MEX]y Pa3INYHBIMU [€OMETPUUECKUMU 0ObEKTaMHU.

OTMeTHM B 3aKJIIOUEHHE, YTO YCIEUTHOE U3yUYeHUEe NUCUUIUIMHBI « JInHeliHas anreOpay,
nproOpeTeHne He0OX0IUMBIX KOMIETEHIMH, YMEHHH 1 HAaBBIKOB BJIQJICHUSI MAaTEMAaTUYECKUM arl-
napaToM TpeOyeT OT CTYAECHTOB OOJBIION CAaMOCTOSATENBHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YU4E€OHBIM ILIa-
HOM, 0OJIBIIIEe YHCIIa YaCOB, OTBOAMMBIX HA BCE BUJIbI ayTUTOPHBIX 3aHATUH.

7. ®OoH/1 OLIEHOYHBIX CPEACTB

@DOH/JT OLICHOYHBIX CPeACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:

1. Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YIbTATOB 00yUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHUs
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3. OLleHOYHBIE CpECTBA
3.1. Tekymuii KOHTPOJIb
3.2. IlpoMexyTouyHasi aTTeCTalus
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Ilpunoycenue 1

TemaTn4yecKHH IJIaH COACPKAHUA TUCHUAIIJIMHBI «JInnerHas 3.]1[‘66[)3» 0 HAIMPaBJICHUI0 MOATOTOBKH

21.05.04 I'opHoe nesio
[Tpodunp

Mapkuenaepckoe 1e/io

Keanudukamms

I'opHbIi HHKEHEeP-CIEeUNATUCT

®opma 00yYeHUS — 3204HAS

I'ox Ha6opa 2023/2024
S Buabl yueOHoi1 padoThl, BKIIKO-
= O 2| yas caMOCTOATEIBLHYIO padoTy Buabl camocTosiTe1bHOMH padoThI Popmbt
) = = aTrTecTa-
n/n Pa3nen g 5 5 CTYAEHTOB, H TPYA0EMKOCTh B CrynentoB wn
8 X = yacax
= | /C | a6 | CPC | KCP | K.P. | K.IL | PTP | Pedpepar | K/p | 3 | 3
IlepBblii cemecTp
O030p Tem, nzyyaembix B pasgene 1 Jin-
HeiiHasi anaredpa.
1 Marpuupl, 1eiicTBUs HaJl MAaTPUILIAMHU. 5 14
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIC- 1
Hue. Pemenus cucrem JTMHENHHBIX ypaBHe-
HUI.
00630p 3anay, Bxonsauwmx B PI'P No 1.
2 | Beimaua 3aganmii nepsoro 3trana PI'P 1 4 14 +
Nel.
3 O030p Tem, n3yuaembIxX B pasjaee 2. 9 14
DJIeMeHTBI BEKTOPHO# aJredpbl

14




JIvHeitHbIe onepaluy HaJl BEKTOPaMU.
CkansipHO€, BEKTOPHOE M CMEUIaHHOE IIPO-
U3BeJIeHUs] BEKTOPOB, UX CBOICTBA. Yci0-
BUSI OPTOTOHAJIBHOCTHU, KOJUIMHEAPHOCTH,
KOMIUIAHAPHOCTU BEKTOPOB.

0630p 3anay, Bxoasumx B PI'P No 2.
Brigaua 3apanmii PI'P Ne2.

14

O030p 3a1a4, M3yuyaeMbIX B pazaedie 3.
JleiicTBuUs HaJl KOMITJICKCHBIMH YHCIIAMH.
Paznoxxenne MHorousieHa Ha MHOKHATEIH.
OcHoBHasi TeopeMa aJreopsl.

O0630p Tem, n3yuyaembix B pasjaede 4.
AHAJINTHYECKAS TeOMETPHUSA.

PaznuuHble TUIBI ypaBHEHUH TIJIOCKOCTH U
npsiMoil. B3aumHoe pacronoxenue nps-
MBIX Ha IJTIOCKOCTH M B IPOCTpaHCTBE. BhI-
YUCJICHHE PACCTOSTHUN MEXAY TOUKOU U
IJIOCKOCTBI0, TOUYKOU 1 IpsiMoi. Kpusble u
MOBEPXHOCTU BTOPOTO MOPSIKA.

14

O0630p 3a1a4, u3yuyaeMbIX B pazjedie 3.
Brigaua 3aganuii PI'P Ne3

14

dopma aTTecTAalNHU

15-
18

Bcero yacoB nmo jucuMIInHe

10

92

PI'P
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenune noarorosku: 21.05.04 I'oproe neno.
[Tpoduns: Mapkeiiaepckoe aeno.
Kpamuduxanus: ['opHbIii HHXEHEP-CIIeHUAINCT.
Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JIst KOHTPOJISE yCIIEBa@MOCTH M KaueCcTBA OCBOCHHS AUCIMIUIMHBI HACTOSIIEH IporpaMMoit
IPETyCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2.1lIkajia M KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00y4YeHUsI

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

IIpomesxyTouHas aTTectanus oOyyaromuxcs B popMe sK3aMeHa IPOBOIUTCS 110 pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, IIPM 3TOM YYUTBIBAIOTCA PE3yJbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNEeHH JTOCTHKEHUS 00yJarolUMHUCS MJIAaHUPYEMbIX PE3y/lIbTaTOB OOY4YEHHUS 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTEIEM, BEAYIUM 3aHATHS 110 JUCHUIUIMHE METOA0M JKCIIepT-
HOM oueHKH. [1o uroram nNpomMeKyToO4HON aTTECTALMU 10 IUCHMILIMHE BBICTABIISIETCS OLEHKA «OT-
JIUYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHO» UIHU «HEYIOBIETBOPUTEIBLHO.

IIkana oueHNBaHHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPEeIyCMOTPEHHBIE
IporpaMMoi JuctuIuInHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnuuHO TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBbIKAMH, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm 3TOM MoOryr OBITH JOMYIIEHbl HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs] NpPU TEpPeHOCe 3HAHUU U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BrimonHensl Bce 00s3aTesibHbIE yciaoBusi MOArOTOBKH CTYy-
ACHTA K l'lpOMC)KyTO‘lHOfI aTTeCTAlUMHU,IPETYCMOTPEHHBIC ITPO-
FpaMMOﬁ JAUCHUITIIINHBI. CTy)lCHT ACMOHCTPUPYCET COOTBCTCTBUC
3HaHPII>i, yMCHPIfI, HAaBBIKOB ITOKAa3aTCJIsIM, MPUBCACHHBIM B Tad-
JiMnax, OmnepupycT HpI/IO6peTCHHBIMI/I S3HAaHUSIMHU, YMCHHIMU,
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3a/1a4M PEIIaeT C HEeJI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K MPOMEeKYTOYHOI aTTeCTAlMM,IPEyCMOTPEHHBIE ITPO-
rpaMMoi TUCHUILTHHBEL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE
3HAHWH, YMEHUH, HABBIKOB IOKA3aTelsIM, IIPUBEICHHBIM B Ta0-
JHIAX, ONEpUpyeT NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUi, OJJHAKO B op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIEPIKATHCS TPyObIe OMMOKH. [[J1sl OTydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosnHeHbl 00s13aTe/IbHBbIC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

n/a

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeacTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OIIPEAEIEHHOr0 THMA IO TEME WU pas-
neiny

KoHnTponbHbIe 3a1a-
HUs (pumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WM JHCLU-
IUIMHE B LIETIOM.

Kommekr  3amaHuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpaguIecKon
paboTsl

YcTHBIN onpocco-
OeceIOBaHHUE,

CpencTBo KOHTPOJIS,, OPraHM30BaHHOE Kak

Bormpocsl o
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(YO) CrieIralibHas Oece/ia MmeIaroriaeckoro pa- | TeMam/pasjieiiaM Juc-
O0OTHUKA C O0yJarommMMcsi Ha TEMBbI, CBS- [UTUTHHBI
3aHHBIE C U3Y4aeMOl JUCIUIUINHOM, U pac-
CUMTAHHOE Ha BBISCHCHHE 00bheMa 3HAHUMN
oOyJarolierocsi Mo OnpeaeseHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMEHUIOOYYar0Ierocs.

5 | Dk3amenaronnsie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMeHAI[MOHHbBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJICTHI.
PETHUYECKHUX BOIMPOCOB, 3ajad, IpaKTHUe-
CKUX 3aJaHuil.

Bapuanr tecra

(Ob)

3.1.Tekymnii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popMe OIaHKOBOTO TECTUPOBAHUS JUIs KOHTPOJISL OCBOCHHUS 00yUarOIIUMUCS Pa3JIeoB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenutenu. PenieHre cucteM JTMHEWHBIX anreOpandyeckux YpaBHEHHH METOJaMHu
["aycca, Kpamepa u oOpaTHON MaTpUIBL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOi ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBust Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEIEHUSI BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiexkT 3ananuid

AJIsl BBINIOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

PI'P Nel, yactp 1

-11 0 2 0 2
3ananme Nel. Jlanpt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

Beimonauts aeiicteus: A% +8B' .
3ananue Ne2. ITpoaomKuTh faHHOE MaTpuuHOe paBenctBo (2A+3B)> —4A* —6AB =...

U IPOBCPUTH €I'0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

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

3ananue Ne4. [l qaHHON MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

1 0 2
1 1 0]
-1 2 3

3amanue No5. Pemuth Marpuunoe ypasaenne AXB = C (maiitu X). Coenars mpoBepky.

(Y (s Y

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 43 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi 0 pelieHMIO CHCTeM JIMHEHHbIX aJire0pan4ecKux ypaBHeHUH

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIBL.

3amanue Ne3. Pemuth cuctemy u3 Nel meromom ["aycca.

3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ["aycca. Haittu oOriee pemenre u 4act-

HOC PCIICHHC.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.

2% +6X, —9%x;—9x, =0
4x, —5%;+ X, =0

3% +3X, — X, —4X,=0"
X, —3X, +2X%; +5%, =0
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PI'P Nel, yactsb 2
3amanue Nel. TTokasath, 4To BeKTOpEl M, N, P 00pasyroT 6a3uC B IPOCTPAHCTBE U PA3IOKUTH

BekTOp a 110 9ToMy Gasucy: M= (1, -1, 2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).

3aganue Ne2. Jlanbl BekTopsl M 1 N . BEIACHUTH — KOJUIMHEAPHBI I BEKTOPLL @ U D .

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

,ecn |M|=6v2,|n|=2, (M) =135, a=6n—m.

3amanne Ne3. Haiitu |§

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

3amanue Ne5. Ilpu kakux 'x" BekTOpsl @ W D mepneHauKynspHb?

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

3aganue No6. Halitu momans napamienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ﬁ)=g.

3ananue No7. Haiitu rromanps tpeyroasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlambl BekTopsl a, D, C . BBIACHUTE — KOMIUIAHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILUIaHAPHBI, TO HAWTU 00BEM MapauIeNenuIena, IOCTPOEHHOro Ha BekTopax a, b, C u ompene-

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

3aganue Ne9. Jlns nmuneltHOTO omepartopa 4 3agaHbl 00paskl 6asucHbIX onemMeHToB A€, AE,, A€,

. 3amucaTh Matpully onepatopa A B 6asuce €, €,, €, u Haiitn oOpa3

sneMeHTa X .

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

X=2€, —4¢€, +¢€,.

3aganue Nel0. HaiiTu coOcTBEeHHbIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuieit A = 7 o)

PI'P Ne 1, yactp 3

Baganne Nel. Tlpsimast |, mpoxomut wepes Touky A mapamiensro Bektopy (. Ilpsimast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeHust MPSIMBIX U YOI

mexay aumy, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).
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Baganne Ne2. Jlana npsmast |, . [Ipsmast |, mpoxoxur gepes rouku A u B. Haiitu paccrosinue ot
TOYKH Tepecedenus npsambix |, u |, mo mpsimot |,

[x=-8t-3 ,,,. | | )
L Dy s A0 B(T:9), 1,:0x-12y+2-0,

3amanne Ne3. Haiirtu paccrosinue ot toukn M 1o riockoctn @, npoxopsiieii gepes Touky A

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

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3, IPOXOJSIICH Yyepe3 TOUKU

A BuC,ecmm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAHOHMYECKUE YPABHEHHSI PSIMOM, 3aIaHHON OOIIMMHU YpaBHEHUSIMH.

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

3aganve No6. Haiitu Touky nepecedeHus npsamoi | W mimockocTn @ U yrosa Mexmy HUMM.

I:iz:l:z—_l; a:X+2y—-32z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur gepes touxy M
TIEPIICHANKYISIPHO TUIOCKOCTH ¢ . Haiit yron mexny npsimbivu |, u |, i BBIssICHETD — s1eskaT it

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

A(9;-31), B(44,-5), M (-L15,-11), a:2x+3y-z-1=0.

6+ Y
49 25
Tpuchl. [locTpouTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 yka3aTh (OKYCBI, SKCLIEHTPUCHUTET, TUPEK-

Baganne Ne9. IpuecTu ypasHenne kpusoii 9X> —25y° —18x + 200y —616 =0 k kaHoHHYe-
CKOMY BHJIY U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HaiiTi 3Ha4YeHNs MaTPHYHOTrO MHOro4ieHa F (A)

-1
f(x)=—x3+2x2—x+3,A=( OJ
3 2

-2 0 8 1 -5
2. HaiiTu panr MaTpUIbl IPUBEACHUEM K CTYIIEHYaTOMY BH]LY I 6 3 13
11 -3 13 5 17
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1 2
3. BoluucnuTh onpenenuTesib NPUBEICHUEM K CTYIIEHYaTOMY BHY 3 5 3
2 7 -

4. Haiitu maTpuily, oOpaTHyro aaHHOU (a). Pemmth MarpuuHoe ypaBHeHue (0)

L2t 1 -2 -2 3 5
@ s 5 3 oL Ax-(2 2 %)
2 7 -1

5. Pemuth cucteMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YACTHOE pelicHue ().

Pemmuts cucreMy ¢ momonipio oOpaTHOi MaTpullsl 1 1o Gopmyrnam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+ %X, =5
(@) 43X +7X, —2X; —4x, =4 (6) 13X, —5X, +3%, =—7
2X, +5X, + X, +3X, =3 2%, + 17X, —X; =13
Bapuant
1. Pacnucatb Ppa3JIOKECHUEC BEKTOPA i I10 BEKTOpaM B, a,F
x=1{5-12,1}, p=1{1,-3,0}, q={1,-11}, r={0,-1,2}

2. KonnuzeapHs! 1 BEKTOPBL P U ( ?

a={2,0,1}, b={-2,31}, p=2a+2b, q=3a-2b

3. HMana nupamuja ¢ BepmnHaMmu B Toukax AAAA,.
A(-2,4,8), A,(4-12), A(-8,7,10), A, (-3,4,-2)
Haiitn:

a) yron mexay peopamu AA,, AA,

0) 00beM TUPaMUIBI

B) JUIMHY BBICOTHI OITYIIEHHOM Ha rpanb A A A,
') HAWTH JUIMHY MEIMaHbl, IPOBEJCHHYIO U3 BepIuuHbl A K peOpy A A

4. BBIYHCIHUTH TUIOMIA/IH MapalIeorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b @ — yrox mexmy

BEKTOpamMH P | (

a=2p+q,b=p-3q, [p|=2,]q/=2, a=%.

Bapuant
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1. Haiitn paccrosiue ot Touku M, g0 mockocru (M;M,M;):
M, (-9;10;2), M, (0;7;-4), M,(4;8,-1), M,(-2;1;3)

X+y+z-2=0

2. Brinucath KaHOHUYECKOE YPABHEHHE MPSIMOM:
X—y—-32+6=0

. . X-2 y-3 z+1
3. Haittu TOYKY HEPECCUCHUS IIPAMOU U IINIOCKOCTHU: = =

uX+y+2z-9=0.

1 —4
4. Haiitu Touky P, cummerpuuHyto Touke P orHocuTensHOo mpsmoit | : P(O; -1 3) u
x1_y_z
1 -1 1

5. Hamwmcats YPaBHCHUE IUIOCKOCTU & HpOXO,I[HH.I@fI qepe3 TOUKY MO U TICPHCHAUKYIISIPHO

npsmoit (M;M,): My(3;2;0), M,(415), M,(2,-1;4).
6. Haiitn xocuHycC yriia Mexay INIOCKOCTAMU o U O,
o, :3Xx-y+3=0, a, : Xx-2y+52-10=0

BapnaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

1.1. Haiitu panr MaTpuisl IPpUBEACHUEM K CTYIIEHYAaTOMY BULY

1 -2 -2 3 5
1.2. Petiuth MaTpU4YHOE ypaBHEHUE (X =
-3 4 3 -1 0

X, +2X,+%; =5
1.3. Pemuts cuctemy no popmynam Kpamepa 3%, —5X, +3x%, =7
2% +TX, — %, =13

2.1. Hanncats pasnokeHne BEKTopa X 10 BEKTOpaM p,q,r X = {5, —12,1} , p= {1, -3, 0} ,

d={L-11}, r={0,-12}

2.2. BBIYHCITUTD TUIOIMA b MapaJuIeiorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax a u b o — yroa Mexmay

BEKTOpamMH P | (

a=2p+q, b=p-3q, Ip|=2, |a|=2, a:%

2.3. lana nmupamua ¢ BepumHamu B Toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A,(-5,10)

Haiitn yimHy MeanaHsl, IPOBEICHHYIO U3 BepmnHbBl A K pedpy A A
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X-2 y-3 z+l

3.1. Haiitu TOUKy nepece4eHus NpsMoil 1 MIOCKOCTH: U X+y+2z-9=0.

1 4
3.2. Haiitn touky P, cummerpuunyio TOouke P oTHOCHTenbHO mpsiMol | : P(O;—ZL‘ 3) u
x-1_ 'y z
1 -1 1

3.3. Hanucath ypaBHEHHE IUIOCKOCTH « MPOXOJAILEd uepe3 TOuky M, M IEepHeHIUKYISPHO

npsaMoit (M;M,): M (3;2;0), M, (415), M,(2-14).

4.1. Jlana xpuBasi BTOPOTro Mopsaaka x> +4y* —12x+16y+16=0. [loayuynTh KaHOHUYECKOE YpaBHEHUE

KPHUBOMU U ITIOCTPOUTH .€€

! !/ !
4.2. CocTaBuUTh MaTpHILy Iepexojia oT Oasuca e ,e,,e, K 0a3ucy e, ,e, e, , ciiu
8 =26 +6,+6,, 8 =6 —€,+6€,; & =€ +26, +6€,

Kpurepum ouenku:

- OIICHKA «3a4YTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETyJISIPHO B TEUYCHUE CEMECTPaA MPEACTABIISLI
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTBIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPEryJIsipHO B TEUECHUE CEMeCTpa Mpel-
CTaBJISUT PELICHUs 3a]a4, BBIIIOJIHUI 33/1aHUs HE IIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUl pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jlist ipoBeieHusI TEKYILEro KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (opmare B pas-
paboTanHBIX Kadenpoit «MaremaTHKay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBI.

3.2. [IpomMe:xyTOUHAS aTTEeCTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU dopme.
Bpems 1511 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

buner BkiIto4yaeT TeopeTHUECKUI BOPOC U 3a/1auH.

KoMriekThl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunosBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
0 TUCUUIUINHE

«JIuneiinas aaredpay»
Matpu1ibl, TUIIBI MATPHIL.
Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.
YMHOK€EHHE TPSIMOYTOJIbHBIX MaTPULL.
MarpuuHnasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandyecKux ypaBHEeHHH.
Onpenennurenu U X CBOWCTBA.
[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX alNreOpanyecKux ypaBHEHH, OCHOBHBIE TIOHATHUS U ONIPEEICHHUS.
[TpaBuiio Kpamepa pemienust cucteM JIMHEWHBIX ypaBHEHUI.
OOpatHas MaTpulia U €€ BbIYHCIICHHE. Y CIIOBUE CYIIECTBOBaHMSI 0OpaTHOM MaTpPHUIIbI.
1O Pemienune cuctem TMHEHHBIX anreOpandyecKux ypaBHEHUH METO10M 0OpaTHOIN MaTpPHUIIBL.
11. Meton "aycca penieHus cucTeM JIMHEHHBIX YpaBHEHHH.
12. Pemienue npou3BONIBbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeToi0M ["aycca.

©CoNoR~WNE
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13. Panr matpuisl. Teopema Kponekepa — Kanemnnu.

14. OnHOpOoAHBIE CUCTEMBI JUHEHHBIX ypaBHeHUI. Kputepuii cymecTBOBaHUS HETPUBHAIBHBIX pe-
LICHUM.

15. [TonsiTue BeKTOpa U JIMHEITHBIE ONEepaIlii HaJl BEKTOpPaMH, CBOWCTBA OMepaIuil.

16. JIuneitHasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-
HEWHOW 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 6a3zuc. Pasnoskenne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.

22.YcnoBusi OpTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoza ot 6a3uca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U MJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsI IPSMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue kpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs CQephl, DJUTATICONUA, KOHYCOB, TUIIEPOOIONIOB, ITapabOoIOnI0B.

Noakown

Tunosbie BapuaHThI OU/I1ETOB
1o qucuuiuivee «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Huctunnuna «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.

2. PemuTh MaTpu4yHOE ypaBHeHHE XB=A, eciu A:(lz le Bz(_lo 21]
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4. Jlanbl BEKTOpHI a =(-5,9,8), b =(-31-2), ¢ =(-810,-10). [IpoBepuTh — KOMILTAHAPHBI JIK OHMU.

3. PemmTh cucteMy MEeTO0M OOpaTHOM MAaTPHUIIBI {

Ecnu Het, HaliTH 00beM Mapajuiesenuiiea, OCTPOEHHOro Ha BEKTOpax a,b,t.

5. Haiitu yron Mexay Bektopamu a = (L,-2,-2) u b = (2,00).

YTBepxkaeHo Ha 3acenannu kadeapsl MatemMatuku « 03» 05 2023 r., mpoTokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacusnea / /

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
Hucuunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

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

12 -1
2. BbIUMCIUTB ONPEAETUTENh MATPULIBI C = AT ,econ A=|3 1 0.
011
4x; — 2%y +3%3 =12,
3. Pemmre cucremy ypaBHeHUlN MeTonoM I'aycca < x +5x, —3x%; =1,
2%y +3Xy —2X%3 = 3.
4. Tlokasatp, 4TO BEKTOpHl M = (1,-1,2), n=(2,0,3), p=(-2,-L1) oOpa3yloT 6a3uc B MPOCTPAHCTBE.
5. lano oOuiee ypaBHeHHE NpsiMol  —2x+3y—5=0. HamucaTe: ypaBHEHHE PSIMOH C YIJIOBBIM KO-
s uieHTOM; ypaBHEHHE MPSMOM B OTpE3Kax; HOPMAJIbHOE YPAaBHEHUE MPSIMOMU.

YTBepxkaeHo Ha 3aceqannu kadeapsl MateMaTiku « 03» 052023 r., mpotokon Ne 10

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

J171g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAWH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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