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1. Hean, 3a7a4u ¥ NJIAHKMPYeMble pe3yJabTAThI 00y4YeHUs 1o
AUCIHUTIMHE

K OCHOBHBIM yeisim OCBOCHUS TUCHUILINHBI «JIMHEiTHas anreOpay cieayeT OTHECTH:

- BOCIIUTaHHE Y CTYJIEHTOB 00IIell MaTeMaTUYEeCKOU KYJIbTYPbI;

- IpuoOpeTeHne CTYACHTaMU IUPOKOTO KPyra MaTeMaTUUeCKUX 3HAHUM, yMEHUN U HABbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K HHAYKTUBHOMY W JEAYKTHBHOMY MBIILICHUIO
HapsAy C pa3BUTUEM MAaTEMaTUYECKON MHTYUIIUY;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSITEIILHOTO M3y4eHUS yUeOHON U HAy4-
HOH JINTEepaTyphl, COAEPKALLEH MaTEMAaTUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOITOTOBKY CTYJICHTOB K JISATEIHPHOCTH B COOTBETCTBUU C KBATU(UKAIIMOHHON XapaKTe-
pPHUCTHUKOM OakajaBpa I10 HallpaBJIEHHUIO, B TOM Yuciie (pOPMUPOBAHUE YMEHUI UCIIOJIB30BATh OCBO-
€HHBIE MAaTeMaTUYECKHUE METObI B MPOPECCUOHATBHOM JIEATETLHOCTH.

- MOJTOTOBKY BBICOKOKBIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCJIOBHSIX LM (-
POBOIi TypOYJICHTHOCTH M BBICOKHUX TEXHOJOTHYECKMX PHCKOB COBPEMEHHOW ITU(PPOBON 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUsT AUCIUTUINHBI «JIMHETHAs anredpay clieyeT OTHECTH:

- OCBOGHHUE CTYyJICHTAMU OCHOBHBIX TOHATUH, METOJIOB, (POPMHUPYIOIIUX OOIIyI0 MaTema-
TUYECKYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEUICHUs MPUKIIAAHBIX 33/1a4;

- (hopmupoBaHHe y CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIINI, COOTBETCTBYIOIIUX €r0
HAIPABIICHUIO TIOJITOTOBKY M 00ECIICUYNBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenne mo aucuuiuinHe «JIuHeiHas anreOpay HampaBiieHO Ha (OPMHUPOBAaHHE y O0ydaro-
muxcs cieayromux komnerenuii B coorsercteun ¢ @I'OC 20.03.01 (ypoBens OakanaBpuara) 1o
HanpasyeHuto noaroroBku 20.03.01 TexnocdepHas 6e€30mMacHOCTb, YTBEPKAEHHBIM MPUKA30M
Muno6pHayku Poccun ot 25.05.2020 Ne680:

Koa n HaumeHOBaHHE KOMIIETEHIUI NuaukaTopsl 10CTHKEHUS] KOMITE-
TeHUHH
VYK-1. CnocobeH ocymiecTBisTh nouck, kpu- | MYK-1.1. Ananusupyer 3agady, Bblienss ee
TUYECKUN aHAJIN3 U CUHTE3 HH(OpPMAILHH, 0a30BbIE COCTABIISIOIIUE

MIPHUMCHATH CHCTEMHBII noaXxoa AJid peIICHUA
IIOCTABJICHHBIX 3a1a4

NVYK-1.2. OcyuiecTBisieT NOUCK, KpUTHUECKH
OLICHMBaeT, 0000IaeT, CUCTEeMaTU3UpyeT HU
pamKupyer WH(pOpMAIH, TPeOyeMyro s
pelIeHHs TOCTABJICHHOW 3a/1auu

NVYK-1.3. PaccmarpuBaet 1 npezsiaraeT paiu-
OHAJIbHBIE BAPUAHThI PEIIECHUS TTOCTABICHHON
3aJauu, MCIONB3yst 12 CHCTEMHBIH IMOAXOI,
KPUTHYECKH OLIEHNUBAET UX JOCTOMHCTBA U HE-
JIOCTAaTKH

2. MecTO TMCUMILTUHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMmbl

JucuumnirHa oTHOCUTCS K 00s3arenbHoi yactu 6imoka b1l: Monyns «Maremarndyeckue u ecre-
CTBEHHO-HAy4YHbIE TUCLIUIIIIMHbBDY.
E¢€ uzyuenne obecrnieynBaeT n3y4yeHre AUCUUTUINH




B obs3amenvnot vacmu.
- MaTeMaTHYeCKUN aHaIIN3;
- ¢usuka;
- ”HPOPMATHKA;
- METPOJIOTHS, CTAaHAapTU3AIUSA U cepTU(UKAIINS,
- MaTepuagoBeCHUE.
B uacmu, popmupyemotii yuacmuuxamu oopazosamenvbHulX OMHOUEHUIL.
- BJKOHOMHKA U OpraHu3aIus IpOru3BOJICTBA;
- CTaTUCTHKA B TeXHOC(EepHOH 6€30MacHOCTH;
- OCHOBBI HAJIC)KHOCTH, IIPOYHOCTH U 0€30MaCHOCTH MTPOMBINIIICHHBIX CUCTEM.

3. CTpyKTypa H coiepkaHue TUCHHUIINHBI

OO01mas Tpy10€MKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIC equHUIBI -108 yacos.

3.1. Buapl yueOHOii padoThI M TPYA0EMKOCTH

n/n Bup y4eoHoii padoThI Koauyecrso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHS 48 48
B Tom uucie:
Jlekuun 16 16
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATUS 32 32
2.
JIaGopaTopHble 3aHATHS - -
3.
CamocrosiTesabHast padora 60 60
IIpoMe:kyTouHasi aTTecTaUsA
9K3aMeH c) E)
Hroro 108 108

3.2. TemaTtuyecKuii NJIaH U3y4YeHHU S TUCHUNTIHHBI

Pazmemnién B mpunoskernu 1 k paboueit mporpamme.

3.3. Conep:xanue pa3ieioB QUCHUNINHBI

BBenenue

Hpe)]MeT, 3aaa4u U COACPIKAHUC AV CIIUILIINHBI. OCHOBHEBIE ATaITbI PasBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U POJIb B TIOATOTOBKC 6aKaJ1aBpa, CBA3b C APYI'UMHU JUCHUIIIIMHAMMU.



Pa3znesn 1. DiieMeHTHI JIMHEHHON aaredpsbl

Tema 1. MaTpuubl 1 onpeaeJuTe/IH.

[Tonsitue matpuiibl. Bunbl matpuil. [JdelictBusa Haa maTpuiiaMu. Onepaiuy HajJ MaTpUiiaMu
U ux cBoicTBa. OmnpenenuTeny, UX CBOMCTBA U BhIUMCIeHUs. [loHATHS MUHOpa U anredpaunye-
CKOTO JTOTIOJHEeHMsI. PasnoskeHue onpenenuTens mo IeMEeHTaM CTPOKU WM CToiona. Berance-
HUE ONPEICTUTENCH pPa3InyHOT0 MOPsJIKA.

OOparHast MaTpHlla U AITOPUTM €€ BBIYHMCIICHUSA. DJIeMEHTapHbIe peoOpa3oBaHUs Mat-
puw. [TpuBenenne MaTpuIlbl K JHaroHAIbHOMY WM TpanelueBUIHOMY Buay. MarpuuHas gpopma
3aMMCH CUCTEMbI TMHEHHBIX anreOpandeckux ypaBHeHUI. PaHr mMaTpuiibl.

Tema 2.PenieHue cucTeM JIMHEHHBIX aJiredpanveckux ypaBHeHH.

CucTeMbl IMHEHHBIX anreOpandecKuX ypaBHEHUH, OCHOBHBIC MOHATHA. Pemenne cucrem
JMHEWHBIX ypaBHeHUI MetonoMm Kpamepa, meronom obpaTtHoil maTpuibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemm. Pemenue npou3BOJIBHBIX CHCTEM JIMHEWHBIX YPAaBHEHUH METOAOM
I'aycca. PemieHne ofHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEHUN. KpuTepuii cylecTBOBaHUS HETPHU-
BHAJIBHBIX PELICHUN.

Paznen 2. DineMeHTHI BEKTOPHOI a1redpbl

Tema 1. JIuneitHbIe onepaiuy HaJl BEKTOPAMH, X CBOMCTBA. JINHEHHBIC KOMOMHAIIUN BEK-
TopoB. JIMHEWHAs 3aBUCHMOCTh M HE3aBHCHUMOCTh BEKTOpOB. ba3uc cucrembl BekTopoB. EnuH-
CTBEHHOCTb Pa3IOkKeHHs BeKTopa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUunCIeHHe CKaIsIpHOTO, BEK-
TOPHOTO U CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. JIuneitnbie npoctpancTsa. [lonaTue 6a3uca npocTpaHCTBA TEOMETPUUYECKUX BEK-
TopoB. [IpeobpazoBanne MaTpUIlbl TUHEHHOTO OTlepaTopa Mpu nepexo e ot 6asuca k 6azucy. Cod-
CTBEHHBIE 3HAYEHUSI U COOCTBEHHbIE BEKTOPHI MAaTPUIIBI.

Pa3zgen 3. KoMmiieKkcHbIE YMCJIA M MHOTOYJIEHBI

IToHsITHE KOMIIIEKCHOIO YHCA. CDOpMBI 3allMCU KOMIIJICKCHBIX YUCCII. HeﬁCTBHH Haa KOMIIJIICKC-
HBIMH 4YUCJIaMH. <D0pMyJ1a MyaBpa. H3BneueHue KOpH N-0#l MOJOKUTEIBPHON CTEIEHU U3 KOM-
IJICKCHOTO YKcia. Pa3iaokeHrne MHOrowicHa Ha MHOKHUTEIU. OCHOBHAS TCOpCMa anrerLI.

Paznen 4. AHanuTH4YecKasi reoMeTpuUs

Cucremsl KOOpAHUHAT. [leKapTOBBI IPSIMOYTOJIbHBIE KOOPIWHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucremMa KOOpAUHAT.

Tema 1. [IpsimMble U MJIOCKOCTH

Paznmuunbie THIBI ypaBHEHUH IJIOCKOCTH M YPaBHEHUH NMPSMOH (Ha TNIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienne pacCTOSSHAN MEXY IBYMsI TOUKAMU, TOYKOW U MPSIMOM, TOUKOM U TIIOCKOCTBIO.
Brrunciienne paccTosiHuA MEXIY CKPEIIUBAIOIIMMUCS MPSIMBIMHU.

Brrunciienue yriioB Mexay AByMs MPSAMBIMH, IPSIMOM U INIOCKOCTBIO, ABYMS INIOCKOCTSIMU.
Tema 2. KpuBble U NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBbie Broporo nopsijika, ix reoMeTpuyecKue CBocTBa U ypaBHeHusl. [[puBenenue kpuBoii BTo-
poro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Mopsinka. KaHoHnueckne ypaBHEeHHS Cepsl, SIIUIICONUIA, KO-
Hyca, rurnepooonia, napadoaona.

3.4. TemaTuka NpakKTHYECKUX 3aHATHH Mo aucHunnne «JIluneiHnas aaredopa»

Ne 3anaTus Tema 3aHATHA

1 Pa3nes 1. DneMeHnTHI JTHHEHHOM aaredpbl. MaTpulibl, 1eiCTBUS
HaJ MaTpULaMH.

5 OHpGIIeHI/ITeHI/IU, UX CBOMCTBA Y BBIMHCIICHHE. MarpuyHas 3anuch
CUCTEMBI JINHEHHBIX YpaBHEHUM.

3 OOpatHas MaTpuIla 1 €¢ BBIYUCIICHUE.
CucTeMbl TMHEHHBIX adreOpanyecKuxX ypaBHEHUH, OCHOBHBIE I10-

4 HATHS U onpeiesieHus. Perenre cucteM JTMHEHHBIX YpaBHEHHUI

MetoaoM Kpamepa, MmeTo1oM 00paTHOI MaTpHIIBI

Pemenune cucrem MHeHbIX ypaBHeHU MeTogoMm ["aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemu.

6 Meron ['aycca B mpOU3BOJIBHBIX CUCTEMAaX JIMHEUHBIX YPAaBHEHUH.
OHOPOIHBIE CUCTEMBI IMHEUHBIX YPaBHEHUMN.

Pa3nes 2. DiieMeHTHI BeKTOPHOI anredpsl.Bekropsl. JlnHeiinbie
OIepalyy HaJl BEKTOPAMH, UX CBOWCTBA. JIMHEHHOE IPOCTPAHCTBO

7 TrCOMETPUYCCKUX BEKTOPOB. [loHATHE TMHEIHOW KOMOWHAIIUY BEK-
TOPOB. JINHEMHO HE3aBUCUMBIE U JTMHEUHO 3aBUCUMBbIE CHUCTEMBI
BEKTOPOB.
[TonsiTue 6a3uca MpoCcTpaHCcTBa reOMETpUYECKUX BeKTOpoB. Koop-
8 nuHaThl BekTopa. OpToHOpMUpOBaHHBIN Oa3uc. KommnHeapHOCTb,

OpPTOTrOHAJILHOCTH U KOMIUIAHAPHOCTh BEKTOPOB.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTOpHOE Ipon3BeieHre ABYX BEKTO-
POB, €ro CBOMCTBA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB
CwmenraHHoe MPOU3BEICHHE TPEX BEKTOPOB U €ro CBOMCTBA. BhI-
qucaeHne o0beMa napanjesenunesa 1 MupamMusl. Y cIOBUE KOM-
10 IUIAHAPHOCTH BEKTOPOB. BhruncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MTPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpIUHATAMU
B OPTOHOPMHMPOBAHHOM 0Oa3uce.

Jluneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc IMHEWHOTO MPOo-
CTPaHCTBA.

11 Martpuna nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanue koop-
JMHAT BEKTOpa MpU U3MEHEeHuHu Oasuca. JIMHEeHHbIe omepaTopsl,
JeicTBUS ¢ IMHEWHBIMU oniepaTopamMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MATPHUIIBI

Pa3zgen 3.KoMmiaekcHbIe 4YHMCJIa M MHOIo4wieHbLI MHOKECTBO
KOMIUIEKCHBIX 4Hcen. DopMbl 3alTUCH KOMIUIEKCHBIX uucen. [en-

12 CTBUS HaJ KOMIIJIEKCHBIMU YMCJIaMU. Pa3nokeHne MHOrowieHa Ha
MHO’KUTEH, OCHOBHAsl TeOpeMa anre0psbl

13 Pa3nen 4. AHaauTHYecKasi reOMeTpUs
CucreMsl KoopauHaT. Pa3nnyHble TUIIBI ypaBHEHUH MIJIOCKOCTH

14 Pa3nuuHble TUITBI ypaBHEHUH TPSMOM Ha INTIOCKOCTH U B IPOCTPaH-
CTBE

15 B3anMHoOe pacmosiokeHre TpsIMBIX Ha TJIOCKOCTH M B TIPOCTpaH-

cTBe. Bbruncienue paccTossHUN MEXIy AByMs TOYKaMU, TOYKOW U




IpsIMOU. BeruncieHne paccTosIHUS MEXy CKPEIIUBAIOIUMUCS
IpsAMBIMU. B3auMMHOE pacIionoKeHue IIIOCKOCTe. Brruncienue
pPacCTOSTHUI MEXKy TOUKOM U INIOCKOCTBIO

16 KpuBbie BTOpOro nopsiika uX reOMETpUYECKUEe CBOUCTBA. Y paBHe-
HUS dJutnIca, runepooisl, napadonsl O0miee ypaBHEHHE KPUBOU
BTOpOTo nopsaka. [Ipusenenne KpuBoi BTOPOro nopsiika K KaHo-
HU4ecKoMy BUy. [ToBepXHOCTH BTOPOTO nopsiika

4. YuyeOHO-MeTOAUYEeCKOe U MH()OPMAIITHOHHOE O0ecIieyeHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

1. ®1rocC 20.03.01. «Texnochepnas 6e3onacHOCTH».2020.

2. Axanemuueckuil yueOHbIN Tu1aH 1o HampasieHuto noaroroBku: 20.03.01 Texunocdepnas 6e3-
onacHocTh. [Ipodmmm: «IIpupomooxpaHHbie OMOTEXHOIOTUNY, «IKOJIOTHUYECKAs U TIPOU3BO/I-
cTBeHHas Oe3omacHocTh». Dopma 0OyueHus — ounas. 2023.

3. VYka3 [Ipesunenra Poccuiickoit ®eneparym ot 01.12.2016 Ne 642 «CtpaTerun Hay4HO-TeX-
HoJioruueckoro pa3sutus Poccuiickoit @enepanum.

4. Tlpuxa3z MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 ytBepxxaeHuu llopsiika NpUMEHEHUs] OpraHU3alUsAIMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJBHYIO IeATENLHOCTD, SJICKTPOHHOTO 00y4YEeHHS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTMH IIpU peann3anuy 00pa3oBaTeIbHbIX IPOrPaMM».

4.2. QOcHoOBHasi IUTEpaTypa
1. Kparkuii Kypc BBICIIEH MaTeMaTUKHU [ DNEKTPOHHBIN pecypc]: yuel. - DIeKTpOH. AaH. -
MockBa: JamkoB u K, 2017. - 510 c. [Pexum gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4.3. JlomoJiHUTe/ILHAs JUTEpPaTypa

1. bexknemumes, /[.B. Pemenue 3agau u3 Kypca aHaJUTHUECKOW T'€OMETPUU M JIMHEHHOH ai-
reOpsI [ DIIeKTpOHHEIHN pecypce]: yued. mocodue - DIeKTpoH. AaH. - MockBa: ®usmariut, 2014.
- 192 ¢. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ sxpana. ]

4.4. JjekTpoHHBIE 00pa3oBaTeibHbIE peCypchl

[TpoBeneHue 3aHATHI U aTTecTallMii BO3MOKHO B JUCTAHIIMOHHOM (hopMare ¢ IPUMEHEHUEM CH-


https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

cTeMbl AucTaHIMoHHOTO 00yueHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «Matemarukay 3IEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo BceM pazpenam
POTPAMMBI:.

Hassanue O0OP

JluHeiHas 1 BEKTOpHAs airedpa
AHaMTHYECKasi TEOMETPHUS
JIuneiinast anreOpa U aHAJIUTH-
4yecKas TeOMETPHS

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

Pazpaborannbsie DOP BKIFOYAIOT TPEHUPOBOYHBIC M HTOTOBBIC TECTHI.
[Topsinmox npoBeaeHust paboT B AUCTAHLIMOHHOM (hopMaTe yCTaHABIUBACTCS OTJEIbHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA MO y4eOHOW padoTe 1/Uih HEHTPOM yueOHO-METOUIECKON paboThI.

Ka)KIlHﬁ CTy,IleHT 06GCH€116H I/IHI[I/IBI/I[[yaJII)HHM HGOFpaHI/I‘-IeHHI)IM ZIOCTyHOM K 3JICKTpOHHOI71

6I/I6JII/IOTCK€ MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecypcm BKJIFOYAKOT yT-I€6HO-MeTOI[I/IlIeCKI/Ie MaTepI/IaJII)I B BHGKTpOHHOM BUJIC, npeﬂ-

CTaBJIEHHBIE HA CAUTeE mospolytech.ru B pa3aciic: ((I_[eHTp MATEMATHYCCKOI'O O6paSOBaHI/I}I)>

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

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

[Tone3npie yueOHO-METOAMUECKHE U HHPOPMAIIMOHHBIC MaTepUAIbl IPECTABICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHGOPMAMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTu « HTEepHET» 1151 OCBOCHUS

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

4.5. JInieH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoOe

o0ecrieyeHue
Ne| HaumenoBanme | Pazpadorunk I10O JocTynHOCTD Ccblika Ha Enunblii peectp
(mpaBoo0Jaaa- (TMIeH3MOHHOe, | POCCHUCKUX IPOIrpamMM AJis
TeJIb) ¢B00O/IHO pac- I9BM u B/l (npyn Hajm4uumn)
NMPOCTPAHSIEMOE)

1 | AstraLinuxCom [ OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

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

TEXHOJIOT " 75

4.6. CoBpemMeHHbIe IpodeccHOHATbHBIE 0a3bI JaHHBIX U HHGOPMaIlHOHHBbIE CIIPA-
BOYHBIE CHCTEMbI



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.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Ilepeyens pecypcoB cet UHTepHET, 10CTYNHBIX JJIS OCBOCHHS I CHUILIHHBI:

HaunmenoBanme Ccblika Ha pecypc JoctynHocTh

HNudopManmoHHO-CIPABOYHBbIE CHCTEMbI

ocTyrnHa B cetu 1H-
https://stackoverflow.co Hlocty

StackOverflow
m/

TepHeT 0e3 orpaHuye-

HUU

Undopmarmonnsie pecypest Ceti | http:// www.consultant.ru | Jloctymso
Koncynsrantlntoc

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHbIX CTaH-
JApTOB BBICLIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHo

DJIEKTPOHHO-0UO0JIMOTEYHbIE CHCTEMbI

Jlaub https://e.lanbook.com/ HoctynHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | docrynua B cetn HUn-
ru/ TepHeT 0e3 orpaHuye-

1505071

IIpodeccnonanbubie 6a3bI JaHHBIX

baza naHHBIX HayYHOH 3JEKTPOH- http://www.elibrary.ru JocTtynHo
HOM 6uOIHOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JloctymHo
JUTeMaTHuyecKas pepepaTUBHO-O10-
nuorpaduueckas u
HayKoMmeTpHuueckas (0ubaromeTpu-
yeckas) 6a3za JaHHBIX

2. MaTepuaibHO-TEXHHUYECKOE O0ecneYeHue U CIUITUHbI

MartepuanbHO — TeXHUYecKas 0a3a YHUBEPCUTETa 00ECIIeYMBAET MPOBEJACHHUE BCEX BUIIOB
3aHITHIA, IPETYCMOTPEHHBIX YYEOHBIM TIJIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Matematukay He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM U UCTIOIb-
3yeT ydeOHbIe ayTuTOpuH 13 001ero (poHaa yHUBEPCUTETA.

HpI/I HeO6XOJII/IMOCTI/I JJId TIPOBEACHU A MHTCPAKTUBHBIX MMPAKTUYCCKUX 3aHSITHHA HCIIOJIb3Y-
IOTCIKOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

3. MeToanyeckue peKOMEHAAUN

6.1. MeToauueckne peKOMeHAAIUN JJIsl MPpenoaBaTeJisi 10 OPraHu3anum odyue-
HUA

[Tpexne Bcero, cieayet 00OpaTUTh BHUMAHKUE CTYJCHTOB HA TO, YTO MPAKTHYECKH BECh U3Y-
YyaeMbIil UMU MaTepHuall He TpeOyeT Kako-In0o crenuanbHOM (JIOMOIHUTEIbHOM) TOATOTOBKH
BITOJTHE MOJKET OBITH YCIIEIIHO U3YY€H, €CIH CTYJACHTHI OyyT MOCEIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH IOMALIHKE 3aJaHUsI ¥ TI0JIb30BATHCS (IIPU HEOOXOAMMOCTH ) CUCTEMOM INIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaKJ0ro cemecTpa. Bomienne B Kypc MareMaTUKU pa3lienbl SBISIOTCA
KJIACCUYECKUMHU, B TO K€ BPEMS OHHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK HUMEIOT IIUPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs Pa3HOTo poja 3a1ay BHYTPU CaMOW MAaTeMaTHUKU U MPUKJIAIHbIX 3a-
Jad. FIX ocBOCHME MOMOXKET CTyAEHTaM JIOTUYECKH BEPHO, APIYMEHTHUPOBAHO U SICHO CTPOMTH
YCTHYIO M IUCBMEHHYIO PEUb, YCIICUTHO MPUMEHSITh HAKOIUICHHBIE 3HAHUS B IPO(ECCHOHANTBHOM
JESATEIIBHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHsITUH pEKOMEHA0BaTh CTYAEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JINTEPATYPY, @ B KOHLE CEMECTPA JaTh CIIMCOK BOIIPOCOB JUJIs TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHsATHHN 110 JUCHMILIMHE ClIEAYeT 0053aTeabHO MPOUH(OPMUPOBATDH CTY IEH-
TOB 0 BHJIE U (hOpMe NMPOMEKYTOUHOM aTTeCTalluy 110 TUCLUILIMHE, CPOKAX €€ IPOBEICHUS,
YCIIOBUSIX JIOMYCKa K IPOMEXKYTOYHOM aTTeCTalluy, IPUMEHAEMbIX BUJaX IPOMEKYTOUHOTO KOH-
TPOJISL.

W3noxxeHne TeopeTHUeCcKoro Marepuaija JOJKHO CONPOBOXAATHCS WUIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH MPENoJaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKU [P PELICHUH 337a4d HE OTBJIEKAJIU OT TJIABHOT'O: OCMBICIICHUS UJIEU U CYTH IIPUMEHSI-
eMbIX MeToJ0B. CliefyeT Bcerza yKas3blBaTh IPUMEPBI IPAKTUYECKOIO IPUMEHEHNUSI PACCMOTPEH-
HBIX Ha 3aHATHUSX YpaBHEHUU U popMyII.

[IpakTHueckue 3aHATHS AOKHBI OBITh OPraHU30BAHBI NIPENOIaBAaTEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPUOJUYECKOE BBITIOJHEHHE CTYIEHTaMU HEOONbIION caMoCTOs-
TEJIbHOM paboThI B ayJJUTOPUU /IS IPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenonaBaTenp, BeAyIUi IPaKTUUECKHUE 3aHATHS, JOJDKEH COTJIACOBBIBaTh y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CHCTEMY 0003HAYCHHH.

[IpenogaBatento ciaenyeT A0OMBATHCSI CUCTEMAaTUYECKOW HENPEPhIBHONW pabOTHI CTY/CH-
TOB B TEUEHHE CEMECTPA, HEOOXOIMMO BBISBIISATH CHIIBHBIX CTYACHTOB M IPUBJIEKAaTh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT'0 poja OJIMMIIMaaX U KOHKypcax.

CTyZIeHT IOJKEH OLylaTh 3aMHTEPECOBAHHOCTD MPENOIABaTENs B JOCTUKEHUN KOHEY-
HOTO pe3ysbTaTa: B NMPUOOPETEHHHM OOYYaIOIMMUCS NPOYHBIX 3HAHWM, YMEHUH U BIaJEHUS
HaKOIJICHHOM nHpopManuei s pereHus 3a/1a4 B Ipo(ecCHOHANbHOM NesTeTbHOCTH.

6.1.1. O0pa3oBare/ibHbIE TEXHOJIOTHHI

Bo3MosxHO npoBe/ieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opmare ¢ IpUMEHEHHUEM CH-
CTeMbI JUCTaHIMOHHOTO 00y4yeHus yHusepcurera (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTtemaTukay 3JIEKTPOHHBIX 00pazoBaTesbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsinok mpoBeneHust paboT B TUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa M0 yuyeOHON paboTe /Wi HEHTPOM y4eOHO-METOUUECKON padoTHI.

6.2. MeToanyeckue yKazaHus Uil 00y4al0MXCcsl 10 0CBOEHUIO
JAUCHUITHHBI

Pa3nesi: 3j1eMeHTBI JINHEHO aredpbl

Martpuusl u onpeaeautesu. [Ipexae Bcero, CTyIeHT JOKEH MOHATh, YTO MaTPHUIIA — 3TO
Tabyuia yrcen (MpuveM dTa TabauIa MOKeT UMETh OJIMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, a
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MO3KET OBbITh U MPSAMOYTOJIbHOI), a OTIpeAeNUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUIE KBaIpaTHON
T8.6J'II/II_H>I, TO €CTb ONPCACINUTCIIN CYIICCTBYIOT TOJIBKO Y KBaIpaTHBIX MATPHII.

Crnenyet oOpaTuTh 0cO00€ BHUMAHKE Ha OTEPAIIUI0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPHIL
U TIOHATh, KAKUM TOJTY4aeTCsl OPSII0OK MaTpHUIlbl — pou3BeaeHusl. OCOOEHHOCTh MaTPUI] TAKXKe
COCTOUT B TOM, 4YTO ITPOU3BEJICHNE MATPUI] HE TIEPECTaHOBOYHO, TO ecTh AB # BA .Crnemyet 00s-
3aTebHO YOCIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxnsiM siBisieTcss noHsiTue o0paTHOM MaTpuubl. Hamo 3HaTh ycioBHe CyIIeCcTBOBaHUS
00paTHOM MaTpPHUIIBl U AITOPUTM ee noctpoeHus. Ilocie ee BrIUMCIEHHS 11€7€C000pa3HO AETaTh
TIPOBEPKy NPABUILHOCTH PENIEHHs, BHIIOIHUB onepanuio yMHoxenus A~A=E (momkna moiy-
YUTHCS €AMHUYHAS MAaTPHILIA)

[Ipu u3zydenuun ompenenurencii Ha0 Y€TKO YCBOUTH MOHSATUS MUHOPA, alredpanyeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOUYMCIIEHHBIE CBOMCTBA onpeaenuTens. s oCBOGHUS TEXHUKU BBIYKC-
JICHUS OTpeeNUTeNel 1eecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN ONMPEACTUTEND BBIIIE TPETHETO
HOPS/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS PA3JIOKEHHE M TI0 CTPOKaM U 10
cronbam. OOpaTuTe BHUMaHHUE, KAKWE CTPOKH (CTOJIOIBI) MPEANIOUTUTEIbHEE BRIOUPATh JIJIs pac-
KPBITHUS OTPEICITUTEINSI, YTOOBI YIPOCTUTH ero BeraucieHne. OcodeHHo 3(pPEeKTUBHO BEIUMCIICHHUE
OTIPEACIUTEINSI C TOMOUIBIO SJIEMEHTAPHBIX MPEOOPa30BaHUMA, IPUBOAAIINX €T0 K TPEYroJIbHOMY
BU]TY.

[Ipu n3ydyeHuu penieHuit cucTeM JMHEeWHbIX anreOpanueckux ypaBHenuid (CJIAY) obpa-
TUTE BHUMAHHE, PEXKJIC BCETO, HA TIOHATHE PEIICHHS CUCTEMBI U YCJIOBHUS CYIIICCTBOBAHHMSI PeIIle-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUS MEKy PAHI'OM MaTpPHUIIbI, PAHTOM PACIIUPEHHON MaTPHUIIbI
CUCTEMBI M YHCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaThTe BHUMAaHUE HA YCIIOBUS NMPUMCHCHUS
dopmyn Kpamepa u meroma obpaTHoil maTpuilsl. BHUMaTenbHO pa3zdepuTe MpUMephl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX airedpanyeckux ypaBHeHui metoqoMm ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nes: DiieMeHTHI BEeKTOPHO aJiredpbl

[Tpn m3ydeHnn maHHOW TEMbl OOpAaTUTE BHHMAHWE HA JIMHCHHBIC OTEpAIlUU HaJ BEKTO-
pamu, Ha IOHATHS IMHEIHON He3aBUCUMOCTH U TUHEHHON 3aBUCUMOCTH BEKTOPOB, Ha (yHIaMEH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pasJio-
JKEHHE BEKTopa 1o 0a3ucy.

3HaTh oIpeneseHe, FeOMETPUUECKHE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEILIAHHOTO
MIPOM3BEICHUS BEKTOPOB, POPMYJIBI AJI UX BHIYMCICHUS B BEKTOPHOM U B KOOPAMHATHOU popme.
O0s13aTeNnbHO 3HATh U YMETh MPOBEPSTH YCIOBUS OPTOTOHAILHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HApPHOCTH BEKTOPOB.

Pa3nesi: kKoMIJIeKCHbIE YHCJIa H MHOTOYWIEHbI

B atom pasznene, npexie Bcero, HaJl0 MOHSTH, YTO KOMIUIEKCHOE YUCIIO SBHUIIOCH PACIIU-
pCHHEM TIOHSTHS JICHCTBUTEIBHBIX YHCEN, 3HATh OMPEICIICHHE W TPHU (OPMBI 3aITUCH KOMITICKC-
HOTO yrcla (aredpanvecKyro, TPUTOHOMETPUYIECKYIO U MTOKa3aTeIbHYI0), TEOMETPHUECKYIO HH-
TepHpeTaIio KOMIUIEKCHOTO YKcia U B3aUMHO-0JJHO3HAYHOE COOTBETCTBHE MEX Ty MHOKECTBOM
KOMIUIEKCHBIX YHCENI U MHOXXECTBOM TOYEK KOMILIEKCHOM MIIOCKOCTU. 3HATh GopMyny Diinepa.
KommuiekcHble ynciia MOKHO M300pa)kaTh C TOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TJIOCKOCTH.
[ToaTomy omnepanuu CIOXKEHHS U BEIUUTAHUS KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEJIEHBI K OTepa-
ITUSM CJIOKCHHUS U BEIYUTAHUS COOTBETCTBYIONIUX BEKTOPOB.

Hazo 3HaTh 1 yMETh BBINONHSITH ONEPAlMU YMHOKEHUS, AETIEHUS, BO3BEICHUS B TIOJIOKH-
TEJBHYIO CTETICHb KOMILIEKCHBIX YHCEN, 3alTMCAHHBIX B TPUTOHOMETPHUYECKON (opme, H3BiIeUe-
HUS KOPHS N-O CTETIEHN M3 KOMIUIEKCHOTO YHCTa.

Crnenyetr oOpaTuTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHMCEIl SIBJSETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckast orneparus HaJ KOMIUIEKCHBIMU YHCIIaMHU HE BBIBOJIUT
3a mpeJienbl 001acTH KOMIUIEKCHBIX YHCE.
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Hano 3Hath paznu4Hble BUABI PA3JI0KEHUSI MHOTOWIEHA HA MHOXKHATEH IS CIIy4aeB, KO-
I71a cpey KOpHEH MHOTOWIeHa MOTYT OBITh KpaTHbBIE, KOMIUIEKCHbIE KOPHU. DTH CBEICHUS OyAyT
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UCTIONIb30BAThCSI, HANPUMEP, B MHTETPATHHOM HMCYHCICHHH TIPH BBIYUCICHHH WHTETPAIOB OT
IpOoOHO-pallMOHATBLHBIX (DYHKIMHA, IPU PELICHUU JIMHEHHBIX OJXHOPOIHBIX TU(EepeHInaIbHBIX
yYpaBHEHUI N-TO MOPsAKA C MOCTOSHHBIMH KO3()(UIIMEHTaMHU.

Paznen: AHanuTnyeckasi reoMeTpust

[Tpy u3y4eHnn aHATUTHYECKOW TEOMETPUH CIIEIYET, MPEXIE BCETro, MOHATh, UTO €€ 3a/1a4eii sB-
JSIeTCsl M3y4EeHUE TEOMETPUYECKIX OOBEKTOB IMPU MOMOIIH aHAIUTHYECKUX METOJIOB aureOpsl U
MaTeMaTHYECKOro aHalu3a. B 0CHOBE TakOro MmoIxo/a JIeKHUT METO KOOPAUHAT, BIIEPBbIE CHCTe-
MaTtu4ecky npuMeHeHHbl P. Jlekaprom. OCHOBHBIE TIOHSTHSI TEOMETPUH (TOYKa, TPsiMasi, TII0C-
KOCTb) SIBJISIIOTCS HEONPEACTAEMBIMH, U JJISl UX ONHCAHUS IMPUMEHSETCS aKCHOMAaTHYECKUIl Me-
TOJI, TIO3BOJISIFOLIMN YCTAaHOBUTD B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEX/Ty MHOKECTBOM TOUEK
PSIMOM U MHOKECTBOM JICHCTBUTEIBHBIX YHCET H, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPAMHAT.
Hano yeTko ycBOUTH pa3nu4Hbie GOPMBI ypaBHEHUH MPSIMON M INIOCKOCTH YMETh NEPEXOIUTh OT
onHOU (opMbl K Apyroi. ClieayeT OCMBICIUT U YCIEIIHO NMPUMEHSATh PEIIeHUsS KIACCHUECKUX
337124 aHAJUTUYECKOW TeOMETPUU O B3aUMHOM DPACIOJIOKEHHU TNPSIMBIX U IJIOCKOCTEH, YMETh
OTIPENIeNATh YIJIbI U PACCTOSHUS MEXKIy Pa3IMIHBIMU T€OMETPUYECKIMH OOBEKTaMH.

OTMeTHM B 3aKJIIOYCHHE, YTO YCHEIIHOE N3YyYeHHE TUCHUILIMHBI « JInHeliHas anreOpay,
nproOpeTeHne HeoOXOIMMBIX KOMIIETEHINH, yMEHUI U HaBBIKOB BIIAJICHUS MATEMaTHUECKUM aIl-
napaToM TpeOyeT OT CTYJEHTOB 0OJbILION caMocTosATeIbHON paboThl. OOpaTuTe BHUMaHUE, YTO
KOJINYECTBO YacOB, OTBOJMMBIX Ha CAaMOCTOSITENIEHYIO PabOTy B COOTBETCTBUH C Y4eOHBIM ILIa-
HOM, OOJIBIIIE YHCIIAa YAaCOB, OTBOJIMMBIX Ha BCE BUBI ayJTUTOPHBIX 3aHATUH.

4. ®oH OLIEHOYHBIX CPEACTB

@oH OIEHOUHBIX CpeACTB npeacTanieH B [Ipunoxkennn 2 x paboueil mporpaMMe M BKIIFOYAET
paszensr:

1. MeTo1bl KOHTPOJISI M OLICHUBAHUS PE3YJIbTaTOB O0YUYECHUS

2 llIkana 1 KpUTEpUH OIICHUBAHUS PE3YIHTATOB O0YICHUS

3. OneHOouUHBIE Cpe/icTBA

3.1. Texymmii KOHTPOJIb

3.2. [IpomesxyTouHas arTecTanus
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Ilpunosncenue 1

TemaTuyeckuii JIaH coaepPKAHNS JUCHUILIUHBI «/IuHeliHas ajredOpa)» 1Mo HANPaBJIEHUIO OATOTOBKH
20.03.01 «Texnochepnas 6e30I1aACHOCTD)

Hpoduam:

«IIpuponooxpanHbie GNOTEXHOJIOTHIY,

«IKO0JIOTHYECKAS M POU3BOJACTBEHHAS 0€30MACHOCTh)

(0akanasp)
®opMma 00y4eHUs] — OYHAA
T'ox mpuema 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosITeILHOMH PadoThI Dopmsl
a = aTTecTa-
5 a00TYy CTYAEHTOB CTY/IeHTOB
Pa3nen § Ea( p y Ty ’ ya Uu
8 é U TPYAOEMKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pasznea 1. DaeMeHTHI TMHEHHOI aJ1-
1.1 | re6psl MaTpuiibl, 1eHCTBUS HAJ MaTPH- 1 3 2 2 3
[AMH.
Onpenenuren, X CBOWCTBA U BBIYHCIIE-
HUe. MaTpuyHasi 3aluCh CHCTEMBI JIMHEW- 3
12 | ex YPaBHEHMUIA. 1 4 2 *
Boiaaua 3aganuii PI'P Ne 1 o JuHeiiHOM
aiareope.
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1.3

OOGparHas MaTpulia U €€ Bhluucienue. Mar-
pUYHas 3allUCh CUCTEMbI JMHEHHBIX ypaB-
HEHUH.

14

CucTeMbl TUHEHHBIX alNreOpandecKux
YPaBHEHUH, OCHOBHBIE ITOHATHS U OIIpE/e-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHnuit MerogoM Kpamepa, metosiom oOpat-
HOW MATpPHIIbI

1.5

Pemenue cuctem TMHENWHBIX YpaBHEHUN
meronoM ['aycca. Panr marpunsl. Teo-
pema Kponekepa — Kanesmu.

1.6

Meton I'aycca B mpOM3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHeHUH. OAHOPOHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrosiTenbHas pabora Nel B ayauro-
PMH 10 JINHEHHOH ajaredpe

1.7

Pa3nen 2. Bekropsl. JIuneitnble onepanuu
HaJl BEKTOpamH, UX CBOWCTBa. JIMHElHbIE
KOMOMHAIMU BEKTOPOB. JIMHEWHO He3aBU-
CHUMBbIE W JIMHEMHO 3aBUCHMBIE CHCTEMBI
BEKTOPOB.

Briiaua 3ananunii PI'P Ne2 no BekTOpHOI
aare0pe.

1.8

[Tonsitne OGasuca. KoopauHatbl BeKTOpa.
KonnuueapHOCTh, OPTOTOHAIBHOCTH U KOM-
IJIAHAPHOCTH BEKTOPOB.

10
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
cBoiicTBa. BekTopHOe mpousBeaeHHE IBYX
BEKTOPOB, €r0 CBOWCTBA.

11

1.10

CMmemniaHHOe IPOU3BEIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Brluucienue oobema mna-
paienenumneaa. YclIoBUE KOJUIMHEApHO-
CTH, OPTOTOHATHHOCTH U KOMILIAHAPHOCTH
BEKTOpOB. OpTOHOPMHUPOBAHHBINA Oazuc.
Berurcnenue CKajaspHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocrosiTesibHast pabota Ne 2 B aynuTo-
P¥M 110 BEKTOPHOM ajiredpe

12

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
6a3uc JIMHEHHOTr 0 IPOCTPAHCTBA.

Martpuna nepexojga ot 06asuca k 0azucy
npeoOpa3oBaHUE KOOPAMHAT BEKTOpa MpHU
n3MeHeHuu 0aszuca. CoOCTBEHHbIE BEKTOPbI
U COOCTBEHHBIE 3HAUEHUs JIMHEHHOTO orme-
paTopa.

13

1.12

Pasznen 3. KoMmiekcHbIe YHCJIa H MHOTO-
yjaeHbl MHOKECTBO KOMIUIEKCHBIX YHCE].
@opMBI 3aMCH KOMILIEKCHBIX yncell. Ore-
pauI/m HaJa KOMIUJICKCHBIMU YHUCJIAMMU. Pa3-
JIO’KEHHE MHOrO4IeHa Ha MHOMKHTEIU OC-
HOBHas TeopeMa anreopbl

14

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
CucreMsl koopAuHarT. Pa3iauuHble THUIIBI
YPaBHEHUH IIIOCKOCTH

15
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Boiaaua 3aganuii PI'P Ne3 o anaautu-
YecKOi reoMeTPpUH

1.14

PasnuuHble TUIIBI ypaBHEHUH NIPSAMOM Ha
IJIOCKOCTH U B TPOCTPAHCTBE

16

1.15

B3anmnoe pacrnonokeHue npsmMbiX Ha Mioc-
KOCTH U B IIPOCTpPaHCTBE. Bbruucnenue pac-
CTOSIHUM MEXIy ABYMS TOYKAMH, TOYKOU U
IpsIMOM.. B3auMHOE pacrnoiokeHue Iuoc-
KocTel. BrlunciaeHue paccTOSIHUN MEXIy
TOYKO# U MIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B ayauro-
PUM 10 AHAJIUTHYECKO TreOMeTPHH

17

1.16

KpuBbie BTOpoOro nopsijika ux reoMerpuye-
CKME CBOIWCTBa. YPaBHEHMS OJUIMIICA, TH-
nepOosbl, mapabonsr OOmiee ypaBHEHUE
KpuBOM BTOporo mopsaka. llpuBenenue
KPUBBIX BTOPOTO TMOpSAAKa K KaHOHHYE-
ckomy Buny. [loBepxHOCTH BTOPOrO IO-
psaka

18

®dopMma aTTecTanum

21

Bcero yacoB nmo jucuuniinHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJACTB
MO JUCOUTLINHE

«/IuneiiHas aaredopa»

Hamnpasnenue noarorosku: 20.03.01 «TexnochepHas 6€301acHOCThY.

[Tpodumu: «IIpupomooxpaHHbIe OMOTEXHOIOTHI, «DKOJIOTHYECKask K IPOU3BOJICTBEHHAS Oe30mac-
HOCTBY.

Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJISI M OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUsl

J1J1st KOHTPOJISI yCIIEBaeMOCTH M KaueCTBa OCBOCHUS IUCIUIUIMHBI HACTOSIIIEH MPOTrpaMMoi
MPEAYCMOTPEHBI CIACAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIUI KOHTPOJIb);
- MPOMEXKYTOYHAsI aTTeCTaIHs (IK3aMeH).

2. IIkaja 1 KpUTEpPHHU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHHUs

dopMa MPOMEeKYTOUHOMH ATTECTAUH: IK3aMeH

[TpomesxyTouHas aTTectanus oOyyaromuxcs B popMe s3K3aMeHa IPOBOAUTCS MO pe3ybTaTaM
BBINOJIHEHHSI BCEX BUJIOB y4EOHOM pabOThI, IPelyCMOTPEHHBIX Y4EOHBIM IJIAHOM I10 IaHHOW AUCIU-
IUIMHE, TP 3TOM YUYUTHIBAIOTCS PE3yJibTaThl TEKYILIErO KOHTPOJS YCIIEBAEMOCTH B TE€UYEHHE ce-
MecTpa. OneHKa CTeNeH! JOCTHXKEHNS 00yJarolMMHCs TIAHUPYEMBIX Pe3yJIbTaToOB 00Y4YEHHUs 1O
JUCIUIUIMHE POBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHITHUS MO JUCLMITIMHE METOJIOM dKCIEepT-
HOM oneHkH. [To uToram mpoMexyTouHoil aTTecTaliy MO AUCLUUIIIIMHE BbICTABISETCS OLEHKA «OT-
JHYHOY, «XOPOILIO», «yIOBIECTBOPUTEIBHO» WU «HEYIOBIETBOPUTEILHON.

Ixana oueHNBaHuA Onucanue

BeinonHeHsl Bce 00si3aTebHbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHOM aTTeCTaAlMuU,IPEyCMOTPEHHBIE ITPO-
rpaMMoil AucuMIIMHbL. CTyJeHT JeMOHCTPUPYET COOTBETCTBHE
3HAaHWUW, YMEHU, HaBBIKOB MOKAa3aTeNsIM, IPUBEICHHBIM B Ta0-
OTan4HO JUIAaX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBbIKaMH, PUMEHSET UX B CUTYallUAX MOBBIIIEHHONW CII0KHO-
ctu. Ilpu sToM MoOryr OBITH JONYIIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOUYHOCTH, 3aTPYAHEHUs IPHU TEepPEeHOCEe 3HAHUU U
YMEHU Ha HOBBIE, HECTAH/IAPTHBIE 3a7a4H.

BrimonHensr Bce o0si3aTe/ibHbIE YCJOBHSI MOATOTOBKHU CTY-
JEeHTAa K IPOMEKYTOYHOM ATTeCTALUM,ITPETYCMOTPEHHBIE MPO-
rpaMMoi AUCHUIUIMHBL. CTYIEHT AEMOHCTPUPYET COOTBETCTBUE
3HAHWUW, YMEHHI, HABBIKOB MOKA3aTeNsIM, PUBEIACHHBIM B Ta0-
JUIAX, OMEepUPYyeT MPUOOPETEHHBIMH 3HAHUSMHU, YMEHHIMH,

Xopomo
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HaBblKamu. B To jxe BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HBbIE TOTrPEIIHOCTH, 337a4l peIllaeT ¢ HeJI04YeTaMH, HE BIIUSIO-
UM Ha OOIITUH XOJ] peIICHUS.

Boinonnensl Bce o0si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAEHTa K MPOMEeKYTOYHOH aTTeCcTAlMH,IIPEeTyCMOTPEHHBIE TPO-
rpaMMoil AucuuIinHbel. CTyIeHT JeMOHCTPUPYET COOTBETCTBHE
3HaHUW, YMEHUI, HaBBIKOB MOKAa3aTeNsIM, IPUBEICHHBIM B Ta0-
JTUIAaX, ONepUpyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,

Y 10BIETBOPUTEIILHO HaBblkaMu. Ho moka3bIBaeT HeriyOOKue 3HaHus, IpU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK UM MPOTUBOPEUUi, OJHAKO B Pop-
MYJIMPOBAHUH OTBETA OTCYTCTBYET [IOJDKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMeHTaluel U BbIBOJAMM, B PEILICHUU 3a1ad MOTYT
coJiepKaThCsl rpyOble omnOKu. 11 noay4yeHus paBUIIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIME BOPOCHI.
He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHOH AaTTeCTalluM, IPEIyCMOTPEHHbIE
nporpammont pucuuiuinHbl, MJIM cTyneHT neMoHCTpupyer He-
[IOJIHOE COOTBETCTBHUE 3HAHUM, YMEHU, HABBIKOB IIPUBEICHHBIM
HeynosnersopurensHo
B Ta0JIUIaX, JONYCKAIOTCS 3HAUUTEIbHbIE OIIMOKH, TIPOSBISAETCS
OTCYTCTBHME 3HAHHM, YMEHHI, HaBBIKOB IO pSAAY IOKa3aTelew,
CTYJECHT UCHBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IPU OIEpU-
POBaHUM 3HAHUSIMU U YMEHUSIMHU.
3. OueHo4HbIE CpeaCTBA
Ne Hamveriosaiie KpaTkas xapakTepucTHKa OLIEHOYHOTO Hpencrasnetie oue-
[/ | OUEHOHHOTO cpen- cpesicTBa HOYHOTO CpE/ICTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo npoBepkH yMeHui npumeHsaTh | KoHTpoibHBIE 3a1a-
MOCTOSITENIbHAS) NOJTyYeHHbIC 3HAHMS ISl PELICHUs 3a1ad | HUs (IpuMep)
pabora ONPEAEIEHHOr0 THMAa IO TEME WIN pa3-
(KP) Jeny
2 | Pacuerno-rpadu- CpenctBo npoBepku ymeHu npuMeHATh | Komruiekt — 3ananmii
yeckas pabora MIOJIyYEHHBIE 3HAHMS 110 3apaHee ONpene- | s BBHIIOJHEHUS pac-
PIP JICHHOM MeTOJMKE JUIs pelIeHHs 3ajad | YeTHO-TpaduuecKoil
(PTP) WIA 3aJaHuil O MOAYIIO WM JUCHU- | PabOTHI
IUTMHE B LEIOM.
3 YCTHbIi Onpocco- CpencTBo KOHTPOJIs, OPraHM30BAaHHOE KaK Bomnpocsl o
OecenoBanme,
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(YO) crierraibHas Oece/ia meJarornueckoro pa- | Temam/pasjeiiaM JIuC-
OOTHHMKA C OOYYarOIUMCSI Ha TEMbI, CBS- IUTUTAHBI
3aHHBIC C U3y49aeMOU TUCIUILTUHOM, U pac-
CUMTAHHOE Ha BBIICHCHHE 00beMa 3HaHUA
00y4JaroIerocs mo onpeaeieHHOMY pa3-
JeIy, TeMe, mpobaeme U T.11.
CucremMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
4 Tect MTO3BOJISTIOIIAS aBTOMaTH3HPO-
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3HA-
HUW ¥ YMEHUIOOy4JaroIerocs.
5 | Ox3amenaunonnsie | CpeICTBO TPOBEPKM 3HAHWM, YMEHHUH, | DK3aMEHAIMOHHBIC
OWIICTHI HaBBIKOB. MOXKET BKIIFOYATh KOMILIEKC T€O- | OMIIETHI.
(9B) PETHYECKHIX [BOTIPOCOB, 3ajiat, NpaKTHie-
CKHUX 3aJIaHH.

Bapuanrt tecra

3.1 Texkymmii KOHTPOJIb

OrnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a/1aHus B popMe GIIaHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00yUaIOIUMUCS pa3esioB
JUCUUILINHBL, ipueM PI'P.

Conep:xanue pacueTHO-Tpagu4ecKoil padboThl.

PacuerHo-rpadguyeckas padora Nel no JuHeiiHoi ajaredpe.

Kpatkoe conepxanue pacueTHO-TpaduuecKoil padoThI:

Martpuus! u onpenenurenu. PeneHne cucteM JMHEHHBIX alreOpandeckuX ypaBHEHHH MeTojaMu
I"aycca, Kpamepa u oOpaTHOIT MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 1o BeKTOpHOii aaredpe.

Kpartkoe conepkanue pacueTHO-rpaduueckoil padboThI:

BexTopsl, aelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE MTPOU3BEIECHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 no aHaJuTHYECKON reOMeTpHH.

Kpartkoe conepkanue pacueTHO-rpaduueckoil padboThI:

Paznuunble BUIBI ypaBHEHUH NIPSIMOM M IUNIOCKOCTH. B3auMHOE pacrnoiokeHue NpsMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KomiiekT 3agannii
JJIS1 BBITIOJIHEHHUS pacuyeTHO-rpaduyeckux pador (PI'P)
1o AucuUIUInHE «JIuHeiiHas ajaredpa»

PI'P Nel, yactp 1
-11 0 2 0 2
l/1 3 2\1 u B:rO -3 3\1.

| ) | |

L4 0 -3 1 -1

3azmanue Nel. /lanbl MmaTpuisl A=

BsimonauTs neiicteus: A2 +8BT .

3ananue No2. IIpo10/DKUTH JTaHHOE MaTPUYHOE PaBEHCTBO NPOBEPHTH €ro sl MaTpull A 1 B 13
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HIepBOTO

3a1aHus. (2A+3B)2 _4A2 —B6AB =...
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3ananue Ne3. BEIUMCINTE ONpeaeuTelNb ABYMsI CIIOCOOaMU: pa3oKEHHEM TI0 TIEPBOM CTPOKE U
Pa3JIoKEHUEM IO NIEPBOMY CTOJIOLTY.

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

3amanue Ned. Jlnst maHHOW MaTPHITBI HAUTH 00paTHYIO MaTpuily. CienaTh MPOBEPKY.

(102
|1 10.
k—123

3azanue No5. Peinnts matpuunoe ypaBuenue AXB =C (umaiitu X). Caenars mpoBepky.

(-1 2) (3 4) (0 4)
A= ; B=| ; C=] .
3 -9

2 1 2 3
\ ) \ ) | )

3ananue Ne6. HaiiTu panr MaTpuiibl.
( 1 -1 23 7)

05431’
2 3 8 9 15V
\3 -8 2 6 20

PI'P Nel, 3apaHusi O pelIeHHIO CHCTEM JIHHEHHBIX aJredpanyecKux ypaBHeHH
3aganue Nel. Pemnts cucremy metosiom Kpamepa. Cnenarb npoBepky.

JX1+4X2—X3 =2
2X, +2X, +3%X; =7
3%, +6%, — 2%, =1

3ananue No2. Pemuth cucremy u3 Nel MeTooM oOpaTHON MaTpUIBL.
3amanue Ne3. Pemmnts cucremy u3 Nel meronom I'aycca.

3amanne Ne4. Pemuts HEoqHOPOAHYIO crcTeMy MeToaoM ["aycca. Halitu obiiee pemenne u 4acT-
HOE pellleHueE.

XL+ X2 +2X3+3X4 =5
| 5% +4x, + 4x, =11
3ananue NoS. Pemuth oqHOpOIHYIO cucTeMy MeTonoM ['aycca. Haiitu obmiee permenue u ©CP.

[2X1 +6X2 —9X3 —9x4 =0
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4%, — 5%+ %X, =0

3X +3x, ~Tx; —4x, =0
X

| 1 —=3X; +2%; +5X,=0
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PI'P Nel, gyacth 2

3ananue Nel. TTokasatk, 4To BEKTOPEI M, N, P 0OpasyioT 6a3uc B IPOCTPAHCTBE U PA3IOKHUTD

BekTOp & mo stomy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3aganue Ne2. JTaubl BekTopbl M U N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPbI & 1 D .

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

N\

3amanue Ne3. Haiitu |E , €CIIN :6\/§,|ﬁ|=2, (a,ﬁ):l35°, a=>6n-m.
| |

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

3azanue No5. Tlpu kakux 'x BeKTOpbl & M D mepnenaukyaspubi?

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

3aganue Ne6. Halitu miomiais napauieaorpaMma, IIOCTPOEHHOIO Ha BeKTopax a u b .

a=2m-5nb=m+n, |m|=12, |7|=3, (M, ) :E'

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

Baganue Ne8. Jlaubl BekTopsl @, b, C. BBIACHUTL — KOMILUTIAHAPHBI JIM BEKTOPHL. ECII BEKTOpHI HE

KOMIUJIaHApHBI, TO HaWTH 00BEM napajiiejenmIieia, NOCTpOCHHOTO Ha BEKTOpax 5’ b , C K oIpene-

JMTh — KaKyl0 TPOWKY OHU 00pa3yoT.

a(1;-1;5),b (2;4;-2), ¢ (3;0;1).

3aganne Ne9. Jlns nuHeitHOTO omepaTopa A 3amaHbI 00pa3bl 6a3ucHBIX onemeHToB A€, Ae,, Ae,

. 3anucath Matpuiy oneparopa 4 B 6a3uce €, €,, €; ¥ HaWTH 00pa3

semenTa X .

Ae, =7¢ +36, —2¢6,, Ae, =e, —e, +4e,, Ae;, =2e, +2e, +3e,,

3amanne Nel0. Haiiti coOcTBeHHBIC 3HaUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OrepaTopa,
3aJJaHHOTO B HEKOTOPOM Oasnce mMaTpuuer a [~ 41
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7 2

3aganve Nel. Tlpsmas |, npoxomut yepes Touky A mapasiensHo Bekropy (. Ilpsmas |, mpo-

PI'P Ne 1, yactp 3

XOJHT 4yepe3 Touky B meprienaukynspro BekTopy N . HaiiTi Touky nepecedeHus npsiMbIX U yroo

mexay aumu, ecmn - A(3;5), 0 (1;3), B (0;5), n (=3; 4).
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3ananme Ne2. Jlana npsimast |, . [ipsimast |, TIPOXOJHT Hepe3 TOUKH A u B. Haiitu paccrosiHue ot

Touku nepecedenus npameix |, u |, 1o npsamoii |, .

X=-8t-3
| A(4;0), B(7;3), S Ox — _
1{y=3t+4, (4;0), B(7:3), 1,:9x-12y+2=0.

3ananne Ne3. Haiitu paccrosuue or toukn M 10 nnockoctu oL, npoxosiueit uepes Touky A

nepreHuKyisipao Bexkropy M, eciu M (0; 1; 7), A(2; -1;4), n (6; 22; -3).

3aganve Ned. Haliti yroa Mexy IIIOCKOCTBIO Ol M IUIOCKOCTBIO 3, mpoxoasiiel uepe3 TOUKu

A BuC,ecm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4; - 3;-1).

3aganne NoS. 3ammcaTh KAHOHUYECKUE YpaBHEHHUS MIPSIMOH, 3aJJaHHOM OOIIMMU ypaBHEHUSIMHU.

X+2y-92-10=0;
3X+4y+8z-24=0.

3aganue Ne6. Haiitu Touky nepeceuenus npsamoii | u mmockoctu OL U yron Mexay HUMH.
[ X+t2_y _z-1 g:x+2y-3z-12=0.
3 4 -2

3amanue Ne7. Ilpsmas |, npoxomut yepes roukn A u B. Tlpsmas |, npoxomut uepes Touky M

NEPIICHAUKYIISIPHO MJIOCKOCTH L . Haiitu yroJja Mexay npAamMbIMA Il n |2 U BBISICHUTD — JICXKAT JIU

OHH B OJJHOH IIJIOCKOCTH HUJIN CKpCHIMBAKOTCA.

A(9;-3;1),B(4;4,-5), M (-1;11;-11), a:2x+3y-z-1=0.
(x+3) ¥
+— =1 yka3aTb (OKYyCHI, IKCIICHTPUCUTET, AUPEK-

49 25
Tpuchl. [IocTpouTh KpUBYIO, N300pa3uTh HOKYCHI, TUPEKTPUCHI.

3ananue Ne8. Jlns JaHHOM KpUBOM

3ananne Ne9. ITpusectn ypasHeHue kpuBoit 9% — 25y? —18x + 200y — 616 =0 k kaHOHMYe-
CKOMY BHJTy ¥ IOCTPOHUTH KPUBYIO.

KonTposabHbie 3aganns (mpumMepbl)

BapwuaHr.

1. Hait'TM 3HaueHuUa maTpuyHoro mHorouyneHa F (A)
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-1 0
f(x):—x3+2x2—x+3,A=( )

)

'

2. HaiATu paHr maTpuubl NpuBeaeHMEM K CTyNeHYaTomy Bm,u,y|

(-2
| 3
| 8

(ll

0
-1
2
-3

8
7
—6
13

1
2
-3

_5\
4

-13
17

28



1 2 1

3. BbluMCAUTb ONpeaenuTens NpuBeaeHMem K CTyreH4aTomy Bnay 3 5 3
2 7 -1

4. Haiitn maTpuuy, obpaTtHyto AaHHOM (a). PewunTb maTpuyHoe ypasHeHue (6)

(t 21 (1 -2y (-2 3 5)

@ 3 5 3 6, 4|[x=|3 4 0!
2 7 4l \ )\ )
\ )

5. PewnTb cuctemy ypasHeHUn. YKasaTb obliee n 0HO YacTHoe pelueHue (a).

Pewmntb cucTemy ¢ nomolLbio 06paTHOM maTpuubl 1 no popmynam Kpamepa (6)

4x1 +9%2 —5X3 —8%x4 =5 X1+2X2 +X3 =5
(@) 13X, + 7%, — 2%, —4x, =4 (6) 93X, —5X, + 3%, =—7
|2x +5X +Xx +3x =3 |2x +7x —x =13
L 1 2 3 4 L 1 2 3
BapuaHTt
1. PacnucaTb pasnoXkeHune BeKTopa X No BEKTOpam ﬁ,a,F
x=1{5-12,1}, p={1-30},q={1,-11}, r={0,-1,2}

2. KonnuHeapHbl v BeKTOpbl P 1 (1 ?

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

3. JaHa nupamuaa c sepwmHamm B Toukax A AAA,.
A1(-2,4,8), A2(4,-1,2), A3(-8,7,10), As(-3,4,-2)

Haiitu:

a) yron mexay peépamn AA,, AA,

6) 06bem Nupamuapi

B) A4J/IMHY BbICOTbI ONyLeHHOM Ha rpaHb A AA,
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r) HAWTU SANHY MeAMaHbl, MPOBEAEHHYHO U3 BEPLUMHBI Av kpebpy AxAg

4. BbluMcanTb Nolwaas napanienorpaMma, NOCTPOEHHOTO Ha BekTopax a 1 b Ol — yron mexay BekTo-
pamu p u Q

. ~ _ _ T

a: p+a'b:B_3_dr |p|=2'

BapuaHT
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1. HaitTn paccrosaHue ot Toukn Mo ao nnockocTu (Mll\/IzMg ):

Mo (-9;10;2), M1 (0;7;-4), M2 (4,8;-1), M3 (-2;1;3)

(X+y+z-2=0
2. BbInucaTb KAHOHNYECKOE YpaBHEHMNEe NPAMON: {
(Xx—y-3z+6=0

3. HaliTu TOUKy nepeceyeHmnsa NPAMOI U NAOCKOCTM: X—2 — y-3 _Z +1 ) x+ y+2z-9=0.

1 1 —4

4. Haittv Touky P cummetpurunyto Touke P oTHocuTenbHo npamoii | : P(O;—l;3) n x-1 iz

1 1 -1
5. Hanucatb ypaBHeHue naockocTn 0L npoxogaten yepes Touky Mo 1 neprneHamnkynapHo npAMo
(MiM2): Mo (3;2;0), M1(4;,1;5), M2 (2;-1;4).
6. HaliTn KOCUHYC yria mexay NAoCKoCTAMM Ol U Ol2
o1:3X—=y+3=0, a2 :Xx-2y+5z2-10=0
BapuanT 3a1aHunii 1pOMeKyTOYHOI'0 TeCTa

(2 0 8 1 -5)
s 1 7 2 a4
|8 2 -6 -3 —13||

1.1. HaliT paHr maTpuubl NpUBEAEHMEM K CTYyNEHYaTOMYy BUAY

1 3 13 5 17
1.2. PelwwnTb MaTpUYHOE ypaBHeHNE (1 _2\| :|[_2 35 \|
-3 4 3 -1 0
\ )\ )

[x1+2x2+x3 =5
1.3. PewunTb cuctemy no popmynam Kpamepa {|C’§x1 - E%X2+ 3X3 =1—37
X +/X =X =
L 1 2 3

2.1. HanucaTb passnioxeHue BekTopa X No BeKTopam p,d,lj )?= {5,—12,1} ) E= {1,—3,0} , a= {1,—1,1},
r={0-1,2}

2.2. Bbl4MCAUTb NAOLWAAb NAPaNENorpamMma, NOCTPOEHHOrO Ha Bektopax A u D OL —yron mexay sekTopamu pwu(g

- = — — T

-p-3q, ~2 lgl=2, o=
p—3q p|=2, |q .

a=2p+q,

T

2.3. laHa nupammnaa c BepLIMHaAMM B TOUKaX AlAz A3A4 . A1 (6,1,3) , A2 (6, -2, —3), A3 (2, 2, 0) , A4 (—5,1, 0)

HalTv 4AvMHy meauaHbl, TPOBEAEHHYH U3 BEPLUUHbI Al K pebpy A2 A3

3.1. HaliTV TOUKy nepeceyeHuns NPAMON 1 NIOCKOCTU:



x=2_y-3_z+l X+Yy+22-9=0.

1 1 -4
3.2. Haittn Touky P cummerpuanyio touke P otHocutensho npamoit l P(O;—l;3) ]

1
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3.3. HanucaTb ypasHetme nnockoctn Ol npoxogaiueii yepes Touky Mo v nepneHankynapHo  npamoii (M1|V|2 ): Mo (3; 2;0)
, M1(4;1;,5), M2(2;-1;4).

4.1. laHa KpuBas BTOporo nopagka X2 +4y? —12x +16y +16 = 0 . MosyunTs KAHOHMUECKOEe ypaBHEHWE KOUBOW U NOCTPOUTL .ee

’ ’ !
4.2. CocTaBUTb MaTpuLy nepexoga oT 6asuca € ,€ ,€ K basucy € ,€ ,€ , ecau
1 1 2 3

2 3
B =26+6+6; 6 =66 +6; & =6 +26 +6
Kpurepun onenku:

- OLIEHKA «3a4YTE€HO» BBICTABIIAETCS CTYJIEHTY, €CIIM OH PETYJISIPHO B TEUEHUE CeMecTpa MPeICTaBIISI
pelleHus 3a/1a4, BHIITOJIHWII MIOJHOCTBIO BCE 3a/IaHUS U UX 3AlUTUI, OTBETUB Ha BOIIPOCHI NIPENoa-
BaTelIs;

- OLIEHKA «HE 3a4TEHO0)» BBICTABISETCS CTYJIEHTY, €CJIM OH HEPEryJsIpHO B TEUEHHUE CEMECTpa Mpell-
CTaBJISUI PELICHUS 3a/1a4, BBIIOIHMII 3a/laHKs HE OJHOCTBIO MM BOOOIIE HE IPEACTaBIIsUT padOThI
Ha [IPOBEPKY, JIOIYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETAX HA BOIPOCHI IPEIO01aBaTels.

Jlis mpoBeieHusl TEKYILIEro KOHTPOJIS 3HAHUI CTYACHTOB B AUCTAaHIIMOHHOM (hopmMare B pas-
paboTtanHbIx Kadeapoil «MaremaTukay OHIAWH-KypcaX MMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. [IpomMe:kyTOUHASI ATTEeCTANMS

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIeTaM B yCTHOU (opme.
Bpems a1 noAroToBKM OTBETa Ha BOIIPOCHI HE Oosee 45 MuH.

buieT BKITIo4aeT TeopeTHYECKUil BOPOC M 3a/1a4H.

KoMruiek Tl 5K3aMeHAMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
TunoBble BApMAHTHI OMJ1E€TOB NPHUJIATAIOTCS.

KomiuiekT Bonmpocos

o AUCUUILIMHE«JIuHelinast anredopay»

=

Marpuiipl, TUIIBI MATPHII.

Onepauny ¢ MaTpuLiaMH, UX CBOMCTBA.

YMHOKEHHE MPSIMOYTOJIbHBIX MaTPULL.

Marpuunast popma 3anrcy CUCTEMBbI TUHEHHBIX alre0pandeckux ypaBHEHH.

Onpenenureny 1 UX CBOMCTBA.

[TonsTue onpenenuresns. MUHOPHI U anredpandeckue T0MOTHEHUS.

CucTeMbl TMHEHHBIX alNreOpandyecKux ypaBHEHHH, OCHOBHBIE IOHSATHS U ONPEIeICHHS.

ITpaBuiio Kpamepa pemieHns cucTeM JTMHEWHBIX YPaBHEHU.

OO6partHast MmaTpHIa U €€ BIYMCICHHE. Y CIIOBUE CYIIECTBOBAHUS OOpATHON MaTpPHUIIBL.

10 Pemenue cuctem JTMHEMHBIX anredOpanyecKux ypaBHEHHM METOJIOM 0OpaTHOW MaTpPHUIIbI.

11. Meton 'aycca perienust cucteM JUHEHHBIX YpaBHEHUI.

12. PemieHne mpon3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHHI MeTotoM [aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemnnu.

14. OnHoponHble cUCTeMBbI TUHENHBIX ypaBHeHUN. Kpurepuil cymecTBoBaHMs HETPUBHAJIBHBIX pe-
LICHUN.

15. TTonsiTHe BEKTOpa M IMHEHWHBIE OTEpaIly HaJl BEKTOPaMH, CBOMCTBA ONEepPaIInid.

16. JIuneiinas koMOWHAIUST BEKTOPOB.

wWooNoG kWM
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17. JIuneitHast HE3aBUCUMOCTb M JIMHEWHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEeKTOpOB. Kpurepwuii jiu-
HEWHOW 3aBUCHUMOCTH.

18. ITonsitue 6a3uca. KoopauHaTel BEKTOpA.

19. OproHopmupoBaHHbIi 6a3zuc. Paznoxenne BekTopa 1mo BeKTopaM Oas3uca.

20. YropsimoueHHast Tpolika BEKTOPOB.

21. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUE BEKTOPOB B OPTOHOPMUPOBAHHOM 0a3uce.

22. Y cnoBusi OpTOroHaIbHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluneitHbIe MPOCTPAHCTBA.

24. Matpuna nepexoa oT 6aszuca K 6a3ucy.

25. CoOcTBEHHBIC BEKTOPHI U COOCTBEHHbIC 3HAYEHUSI MATPHIIBI.

AHajuTH4YecKas reomMeTpus

1. Cucremsl koopauHaT. JlekapToBbl MPSAMOYTOJIbHBIE KOOPIMHATHI HA IUNIOCKOCTH U B MPOCTpPaH-
CTBE.

ITonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI ypaBHEHUN IJIOCKOCTH U IIPSIMOIA.

Brruncnenue pacCTOSHUN MEXy ABYMsI TOUKaMH, TOUKON U MPSMOM, TOUKON U INIOCKOCTBIO.
Boluncnenue paccTosiHUS MEX/y CKPEIMBAIOIIMMHUCS MTPSIMBIMU.

Brruncnenue yrioB MeKy ABYMs IIPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Kpusslie BTOporo nopsjika ux reoMETpU4eCKUe CBOWCTBA U ypaBHeHMs. [IpuBenenue kpuson
BTOPOT'O MOPSAAKA K KAHOHUYECKOMY BULY.

8. Kanonuueckue ypaBHEHHS dJUIHIICA, THIIEPOOITBI, ITAPaOOIIHI.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOT'O MOPSAIKA.

10. Kanonndeckue ypaBHeHHS C(hepbl, JUTUIICONIA, KOHYCOB, THIIEPOOJIOU OB, TapabOoIONIOB.

Noakown

Tunosbie BApUaHTHI OUJIETOB
1o auctuiuivae «JIuHeiiHas ajaredpay»

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHNS POCCUNCKON OEJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIBHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU IMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIHH, Kadenpa «Maremaruxa»
Hucuumnuba «JIunelinas anre6pay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu u UX CBONCTBA.
2. PemmTs MaTpuuHOe ypaBHeHHME XB=A, eciu A:Ifl 2), g_(-12)

2 1 |\o 1}"

o X1+ 2% =1
3. Pemuts CUCTEMY METOJJOM O6paTHOI/I MaTpulbl 2% —3x 1; .
1 — =

4. JlaHbl BEKTOPHl a =(-598), b=(-31,-2), ¢ =(-8,10,-10). IIpoBepUTh — KOMIITAHAPHBI JIK OHH.

Ecnu Het, HaliTu 00beM NapasuiesenuIeia, OCTPOEHHOro Ha BEKTOpax a,b,c.
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5. Haiiti yrom mexxay Bekropamu a2 =(1,-2-2) u b =(2,0,1).
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YT1BepxkaeHo Ha 3acegannu kadenpsl MmaremMatuku « 03» 052023 r., mpotokoa Ne 10

W.o. 3aB. kadheapoii H.B. Bacuibea / /

MUWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3SOBAHNS POCCUNCKON ®EJIEPALIMN
®EJEPAJILHOE 'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIBHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU NOJUTEX)

@akynpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «MaremaTtuka»
Huctumumna  «JIunelHnas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneiinas komOMHANUs BEeKTOpoB. baszuc. KoopanHaTer BekTOpa.
12 -1
2. Byrruncauth onpeaenuTens MaTpuiel C=AT,ecnmu A=[3 1 O |-

L011J

. [4%1 = 2%z +3xs =12,
3. Pemmre cucremy ypaBHeHmii merogom ['aycca X +5x —3x =1,

% 1 2 3

| 2% +3%, - 2% = 3.
4. Tloka3atb, 4TO BEKTOpBl M =(1,-1,2), N =(2,03), p=(-2,-1,1) 0Opa3yroT O6a3ucC B IPOCTPAHCTBE.
5. lano obiee ypaBHeHue IpsiMol  —2x +3y —5=0. HamucaTe: ypaBHEHUE NPSAMOI € YIIIOBBIM KO-

3¢ ULMEeHTOM; YpaBHEHHE IPSIMOM B OTpE3Kax; HOPMaJIbHOE ypaBHEHHE MPSAMOIA.

YTBepkaeHo Ha 3aceganuu Kadeapsl MateMaTuku « 03» 052023 r., mpotokon Ne 10

W.o. 3aB. kadeapoii H.B. Bacusnnesa / /

[l mpoBeieHnst IpoOMeEKyTOYHOTO KOHTPOJISI 3HAHUH CTYJEHTOB B AUCTAaHLIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS] HTOTOBbIE TECTHI.
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