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1. Heuau, 33124 4 IVIAHUPYEMble Pe3yJbTAThI 00y4eHHs M0
AUCUHMILINHE

K 0CHOBHBIM yenam 0CcBOCHUS TUCHUILINHBI «JIuHelHas anreOpay cieayeT OTHECTH:

- BOCIIUTAaHHUE Y CTYICHTOB O0IIel MaTeMaTHIEeCKOM KyJIbTYpHI;

- IpUOOpEeTEeHne CTYJEHTaMHU IIUPOKOro Kpyra MaTeMaTU4eCKUX 3HAaHUM, yMEHUI U Ha-
BBIKOB;

- pa3BUTHE CLIOCOOHOCTHU CTYAECHTOB K MHIYKTUBHOMY U JIelyKTUBHOMY MBIIUIEHUIO Ha-
psALy € pa3sBUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHHUE CTYJEHTaMH Pa3BUBaTh HABbIKU CaMOCTOSITEJIbHOIO N3Y4YE€HUsI Y4eOHOH U Hay4d-
HOM JINTEpaATyphl, COAEPKALLEH MaTEMATUUECKUE CBEACHUS U PE3YJIBTATHI;

- IOJTOTOBKY CTYJEHTOB K JIESTEILHOCTH B COOTBETCTBUH C KBAIM()UKAITMOHHOW XapaK-
TEPUCTUKON OakajlaBpa 10 HalpaBJIEHUIO, B TOM 4Kcie (GOPMUPOBAHHUE YMEHUH HCIIOJIb30BaTh
OCBOCHHBIE MATEMAaTUYECKHE METO/IbI B TPO(ECCHOHAILHON JIATEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUSAX LU}-
POBO#1 TypOYJIIEHTHOCTH M BBICOKMX TE€XHOJIOTUYECKUX PHCKOB COBPEMEHHOH HU(POBOM IKOHO-
MHUKH.

K ocHOBHBIM 3a0auam 0CBOCHHS AUCUUIUINHBI «JInHeitHas anreOpay ciaeayeT OTHECTH:

- OCBOEHHUE CTY/IEHTaMH OCHOBHBIX ITOHATUH, METOJI0B, (POPMHUPYIOIIUX OOLIYI0 MaTeMa-
TUYECKYIO MOJATOTOBKY, HEOOXOUMYIO JIJIsl YCHEIIHOIO PELICHUS IPUKIIAIHbIX 3a/1a4;

- (hopMHUpOBaHUE Y CTyI€HTa TpeOyeMOro Habopa KOMIETEHIMH, COOTBETCTBYIOLIUX €T0
HaIpPaBJIEHUIO OJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue no aucuuruinHe «JIuHeiiHas anreOpa» HampaBiieHO Ha (OPMHPOBAHHE Y OOYUYAIOLIMXCS
cienyromux KomrereHuud B coorBercTBUM ¢ DPI'OC «ABTOMATH3MPOBAaHHOE IIPOU3BOJICTBO
XUMHYECKUX Mpennpusatuii» HampasieHus 18.05.01 Xumuueckass TEXHOJIOTHSI 3HEPrOHACBHIIEHHBIX
MaTepHaJoB U U3EIH (CTEeNeHb) — ClIeLUaUCT.

Koa u NuuKaTopbl 10CTHKEHUS] KOMIIETEeHIIUH

HaMMeHOBaHHe

KOMIIEeTeHIHI
OIIK-1 Cnocoben NOIIK-1.1 3naer ocHoBbI nudPepeHIInaIbHOTO U
HCIIOb30BATh MHTETPATBHOTO HCUHCIeHHs, T pepeHInanbHbIX YpaBHEHUH,
MaTeMaTn4eCcKue, TEOPUH BEPOATHOCTEN U MATEMATUUYECKON CTATUCTUKH.
CCTCCTBCHHOHAYIHBIC U HOIIK-1.2 Ymeer paboTaTh B Ka4eCTBE TOIH30BATEIS
HMHXCHCPHBIC 3HAHM UL MEPCOHAIBHOTO KOMITBIOTEPA, UCII0JIb30BATh YHCICHHBIC
pelueHnsi sanad METOIBI [UIS PELIEHHs MaTEMATHYECKHX 3a/1a4, KCIIO0JIb30BaTh
po(eccHOHANLHOM S3BIKUA M CUCTEMBI IPOrPaMMHUPOBAHUS JJIsl PEIIEHUS
JeSITebHOCTH

npoeCCHOHATBHBIX 33/1ad.

OIIK-1.3 Brageer ocHoBaMH (pyHIaMEHTAIbHBIX
MaTEMaTHYECKUX TCOPHI U HABBIKAMU MCIIOTh30BaAHUS
MaTeMaTHYeCKOro aImapara; MeToAaMHu CTaTUCTUICCKOMN
00paboTKN MHPOPMAITUH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCHUTCS K 00s13aTenibHOM yacTu 010ka b1: Monyns «MaremaTHaeckue u
€CTECTBEHHO-HAYYHbIE JUCLHUIUIMHBD.



E€ uzyuenne obecrnieunBaeT U3yueHUe JUCITUTLIAH:
- MaTeMaTHYECKNI aHaIN3;
- pusuka;
- TEOpHUSI BEPOSITHOCTEN U MATEMATHYECKAsl CTaTUCTHKA;
- MaTeMaTHYECKHUE METO/IbI MOACIIUPOBAHUS (PU3UIECKUX ITPOIIECCOB,;
- 3JICKTPOTEXHUKA U JIEKTPOHHUKA;
- OCHOBBI ITPOTPaMMUPOBAHNS;
- TEOPETHUYECKASI MEXAHUKA;
- MEXaHHKa KUIKOCTH M Iasa;
- TEPMOJIMHAMHUKA;
- TEIJIOMAaCcCOOOMEH;
- TEOpHUSI MEXAHU3MOB U MalllVH;
- CUCTE€MbI aBTOMATU3UPOBAHHOI'O pacyeTa U aHAIN3a;
- JKOHOMHUKA ¥ OpraHu3anus Ipor3BOIACTBA.

3. CTpykrypa u coaepkaHue JUCHUIINHBI

OO0mmast TpyTI0eMKOCTh JUCIUILTAHBI COCTABIISCT 3 3a4eTHbIC eAMHMIIEI - 108 gacos.

3.1. Buabl yueOHOI pad0oTbI M TPYA0EMKOCTD

Ne
n/n Bup yueOHoii padoTbi f:g)l;qeﬂso Cemectp 1
1 | AyautopHble 3aHATHA 48 48
B ToM uucre:
11. | Jlekiuu 16 16
12. | CemuHapCKue/IPAKTUICCKUE 3aHATHS 32 32
13. | JJaGoparopHbIe 3aHATHUS - -
2 | CamocrosTenbHas1 padoTa 60 60
3 IIpome:xxyTouHasi aTTecTalUA
9K3aMeH C) 6]
Hroro 108 108

3.2. Temaruyeckuil mJIaH U3y4YeHHUs JHCHHILIHHBI

Pa3memnién B npuioxenun 1 k paboueid mporpaMmme.

3.3. ConepxkaHue pa3aeioB I CHUILIHHBI

BBeaenne

[Ipenmer, 3anauu u conepxanue TUCHUIIITUHBI. OCHOBHBIC 3TAIbl PA3BUTHS JUCIUTIIIUHBL.
CrtpykTypa Kypca, €ro MeCcTo M poJib B MOJIFOTOBKE OaKanaBpa, CBSA3b C IPYTUMU JUCHUTIITHHAMHU.
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Pa3znesn 1. DuemeHTBHI JIMHeHON aiaredpbl

Tema 1. MaTpuubl U onpeaeJMTeH.

[Tonsarue matpunsl. Buast matpui. JleiictBus Han matpuniamu. Onepanuy HaQ MaTpuiia-
MU U UX CBOMcTBa. OmpeaenuTeNn, UX CBOMCTBA M BhUMCICHHS. [lOHATHS MUHOpa 1 anreOpan-
YEeCKOT0 JOMOJMHEHU. Pa3iokeHne onpeenuTes Mo AIeMEHTaM CTPOKU Wi cToomna. Beranc-
JIEHUE ONPEEIUTENEeH Pa3InYHOr0 NOPsAIKA.

OOpaTHas MaTpulla U aIrOPUTM €€ BBIUKCIICHHs. DJIeMEeHTapHble IPeoOpa3oBaHus MaT-
pun. [IpuBeneHre MaTpuIbl K AMaroHaIbHOMY WM TpamnelreBUAHOMY BUy. MatpuuHas popma
3aMycy CUCTEMBI JINHEHHBIX alreOpanvyeckux ypaBHeHUH. PaHr maTpuIibl.

Tema 2.PemieHne cucreM JIMHEHBIX ajiredpandecKuX ypaBHEHMIA.

CucreMbl JIMHEHHBIX adreOpanyecKux ypaBHEHUM, OCHOBHbIE MOHATUSA. PeleHne cucrem
TUHEHHBIX ypaBHeHMI MeTonoMm Kpamepa, meromom oOpaTHOi Marpuisl, mMetogom [aycca.
Teopema Kponekepa — Kanennu. Penienre npou3BOIbHBIX CUCTEM JIMHEHHBIX YPaBHEHUN METO-
nom ["aycca. Pemienue oJHOPOIHBIX CHCTEM JMHEHHBIX ypaBHeHUN. Kputepuil cyniecTBoBaHUs
HETPUBHAIILHBIX PELICHUI.

Pa3neu 2. DineMeHTHI BEeKTOPHOM ajredpbl

Tema 1. JIuneliHbIC omepanuu HAJ BEKTOpaMH, UX CBOHCTBA. JInHEiHBIE KOMOWHAITUN
BEKTOPOB. JIMHENHAsA 3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc CHCTEMBI BEKTOPOB.
EauHCTBEHHOCTH pa3nokeHus BeKTopa mo 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CKaJ'IHpHOG, BCKTOPHOC U CMCIIAHHOC ITPOU3BCACHNA BCKTOPOB, UX CBOMCTBA. Y ClI0BUS
OpPTOTOHAJIbBHOCTH, KOJUIMHCAPHOCTH, KOMINIAHAPHOCTH BCKTOPOB. Brraucnenue CKaJISIpHOIO,
BCKTOPHOI'O WU CMCIIAHHOI'O HpOI/ISBe,I[eHI/Iﬁ BCKTOPOB, 3da/laHHbBIX KOOpAWMHATAMU B OPTOHOP-
MHUPOBAaHHOM basmuce.

Tema 3. JIuneitnpie npoctpancTBa. [loHsTHe 6a3uca MPoCTpaHCTBA FTEOMETPUIECKUX BEK-
TopoB. IIpeoOpa3zoBanue MaTpuilsl JUHEHHOTO ONEpaTopa MpH Iepexone oT Oasmca K Oaszucy.
CobcTBEeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHUILIBL.

Pa3zgen 3. KoMmiekcHbIe YMCJIAa M MHOTOUYJICHBI

IloHsATHE KOMILJIEKCHOI'O YHCIIA. CDOpMLI 3aIlIMCH KOMIIJICKCHBIX YHCCII. I[eﬁCTBHH Haad KOMIIJICKC-
HbBIMHM 4YHUCJIaMU. d)opMyna MyaBpa. H3Bneuenue KOPH:A N-OM TIOJOKUTEIBHOM CTEIIEHH M3
KOMIIJIEKCHOT0 yurciia. PasnoskeHne MHOroujieHa Ha MHOkUTeM. OCHOBHAs TCOpEMa aJ'IFe6pI>I.

Pa3nen 4. AHanuTnuyeckasi reoMeTpust

Cucrembl koopauHat. JlekapTOBBI NPSIMOYTOJBHBIE KOOPAMHATHI Ha IUIOCKOCTH W B TPO-
ctpanctBe. [lonsipHas cucremMa KOopAMHAT.

Tema 1. IIpsimMble U IJIOCKOCTH

Pasnuynble TUMBl ypaBHEHUWH MIIOCKOCTH M ypaBHEHUU MpsAMOil (Ha IJIOCKOCTH U B MPO-
CTpPaHCTBE).

Boluncnenue paccTossHUN MEX1y ABYMsI TOUKaMU, TOUKOM U MPSIMOM, TOUKOM U TUIOCKOCTBIO.
Brrunciienne pacCTosHUASL MEXAY CKPEIIMBAIOIIUMUCS MIPSIMBIMH.

Brruncnenue yriioB Mexay AByMsl IPSIMBIMU, PSMOM U INTIOCKOCTBIO, IBYMSI INIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 NMOPSAKA

Kpussie BTOpOro nopsjaka, ux reoMeTpUYECKHE CBOMCTBA U ypaBHeHus. lIpuBeneHue kpuBoit
BTOPOTO MOPsJIKAa K KAHOHUYECKOMY BULY.
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YpaBHEHHE TOBEPXHOCTH BTOPOro mopsiaka. KaHoHnveckue ypaBHEeHUS cepbl, IUTUIICOMA,
KOHYyca, runepboona, napadoaouaa.

3.4. TemaTuka NpakTHYEeCKHUX 3aHATHI N0 AucHumInHe «JInHeiinas anredpay»

Ne 3ansTus Tewma 3anaTus

1 Paznea 1. DiemeHThI JIMHEHHOH anredpbl. Matpulsl, 1elicTBUs
HaJ MaTpUILIAMH.

) Omnpenenureny, UX CBOWCTBA U BbIYUCIEHHE. MaTpuiHas 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpaTHas MaTpHIla U €€ BEIYUCIICHUE.
CucTeMbl TMHEHHBIX ATe0pandecKiX ypaBHEHHUH, OCHOBHBIE 110~

4 HATHS U onpesiesieHns. Pelenne cucreM JTMHENHBIX ypaBHEHUN
metoaoM Kpamepa, MeTo1oM 00paTHOI MaTpuUIlbl

5 Pemenue cuctem nuHEHHbBIX ypaBHeHU MeToioM ["aycca. Panr
Matpuubl. Teopema Kponekepa — Kanesuiu.

6 Meton I'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPaBHEHUM.

OnHOpPOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHUM.

Pa3znen 2. DneMeHTHI BeKTOPHOI ajaredpsnl. BekTopsl. JIunei-
HBIE OIlIEpallMd HAaJl BEKTOpaMH, UX CBOMCTBa. JIMHENHOE mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOpPOB. [loHATHE NTMHEWHON KOM-
OWHAMKA BEKTOPOB. JIMHEWHO HE3aBUCHMBIC M JIMHEHHO 3aBHCH-
MbIE CUCTEMBI BEKTOPOB.

[lonsTue ©Oa3uca NPOCTPAHCTBA TI'€OMETPUYECKUX BEKTOPOB.
8 Koopaunats! BekTopa. OpTroHOpMUpOBaHHbIH 6a3uc. Komnuneap-
HOCTb, OPTOTOHAJIbHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHoe NpoM3BEIEHUE BEKTOPOB M €ro CBOWCTBA. YCIOBHE
9 OpPTOTOHAJILHOCTH BEKTOPOB. BekTopHOe mpou3BeNeHUE [BYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJJIMHEAPHOCTH BEKTOPOB

CMerniaHHOE IIPOU3BEACHUE TPEX BEKTOPOB U €ro cBoiicTa. Bel-
quciaeHue o0beMa napasiesienunesia u mupamMuibl. Y clioBUe KOM-
10 IJIJAHAPHOCTH BEKTOPOB. BrIunciaeHue CKainsipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOM3BEICHUH BEKTOPOB, 3a/laHHBIX KOOPIUHATAMHU
B OPTOHOPMHPOBAaHHOM 0Oa3uce.

Jlunelinsie pocTpancTBa. PasMepHOCTh M 6a3uc TMHEHHOTO MPO-
CTPaHCTBA.

Marpuna nepexozga ot 6asuca k 6asucy. IIpeo6pazoBanue koop-
JMHAT BEKTOpa NpW M3MEHEHWH Oasuca. JIMHEiHbIE omepaTopsl,
JelcTBUS ¢ JIMHEHHBIMU oniepaTopaMu. CoOCTBEHHBIE BEKTOPBI U
COOCTBEHHBIC 3HAUECHUS] MATPHIIBI

11

Pasznen 3.KoMmiiekcHbIe 4YHCJIa W MHOroOWIeHbI MHOXECTBO
KOMIUIEKCHBIX yrcen. DopMbl 3aicu KOMIUIEKCHBIX yucen. Jlei-

12 CTBUS HaJl KOMIIEKCHBIMU 4YKCJIaMu. Pa3nokeHue MHOrowIeHa Ha
MHO>KHUTEJIH, OCHOBHAsl TeopeMa ajnreOpsl

13 Pa3jnen 4. AnaauTuyeckasi reoMeTpus 5
Cucrembl KoopauHaT. Pa3nuyuHble TUIIBI ypaBHEHUH IIJIOCKOCTH

14 PasnuuHble TUIBI ypaBHEHUH NPSIMOM HA IJIOCKOCTH U B IIPO-
CTpaHCTBE

15 B3anMHOe pacnosnoxeHue NpsAMBIX Ha IUIOCKOCTH W B IPO-

CTpaHCTBE. BplunciIeHHE pacCTOSHUNA MEXAY JIBYMsl TOYKaMH,




TOUKOH M NpsMOii. Bbruncienue paccTosHUS MEXY CKpellnBaro-
HIUMUCS IPSAMBIMU. B3anMHOE pacnoioKeHUE IUIOCKOCTeN. BbI-
YHCIICHUE PACCTOSHUM MEX/ly TOUYKOM U IJIOCKOCTBIO

16 Kpussle BTOpOro nopsjka ux reOMETpUYECKHE CBOMCTBA. YpPaB-
HEHMsl 3JUIMIICa, TunepOosbl, napadbonsl Obliee ypaBHEHUE Kpu-
BOM BTOpOro nopsiaka. IlpuBenenue KpuBo BTOPOro nopsiika K
KaHOHUYeCKOMy Buay. [IoBepXHOCTH BTOpPOro nopsiaka

4. Y4yeOHO-MeTOANYECKOE M HH(POPMAIIMOHHOE 00ecTieueHune

4.1. HopmarTuBnbie 1okyMeHTbI 1 'OCTbI

OI'OC  18.05.01. Xwumuyeckas TEXHOJOTHUS HSHEPrOHACHIILICHHBIX MAaTE€pUATIOB U
u3genuii ,.2020. N 698.

AkaneMuyeckuil y4eOHBII IMiaH mo HampaBieHuio noarotoBku: 18.05.01. Xumuyeckas
TEXHOJIOTUS SHEPTOHACHIIICHHBIX MaTepualioB u u3nenuid. [Ipoduns: ABTOMaTH3HpPOBAHHOE
MIPOU3BOJICTBO XUMHUYECKHX Ipeanpustuii. @opma o0ydeHus — ounas. 2023.

Vka3 [Ipesunenra Poccuiickoit @enepauu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTHYECKOTo pa3Butus Poccuiickoit denepanumy.

[Ipuka3 MunucrepctBa oOpa3oBanust U Hayku Poccuiickoit ®@enepauun ot 23.08.2017 Ne
816 «OO0 yrBepxkaenuu [lopsiika mpuMeHEHU OPraHU3alUSIMH, OCYIIECTBISIOMUMU 00pa30-
BaTENbHYIO JI€ATEIBbHOCTh, JJIEKTPOHHOTO OOYYEeHUs, AUCTAHIIMOHHBIX O00pa30BaTEIIbHBIX
TEXHOJIOTHUI MPU peanu3aui 00pa3oBaTeIbHBIX MPOTPAMM).

4.2. OcHoBHas JIMTEpaTypa

3abonotckuit B.C. JIuneiinas anrebpa u aHamuTHUECKas reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-¢ u3a. Crep. M.: U3a-so UHOPA-M, 2022. 309 c. (Beicuiee o6pa3oa-
Hue: OakajaBpuar).

Cupotuna UK. JIuneiinas anrebpa v aHaIUTHYECKasi TEOMETPHS: MHTEPAKTUBHBIN Kypc:
yuebHoe nmocobue ans By3oB. CII6, Uzn-o Jlans, 2022. 180 c.

Kypc nekuwmii mo nuHeiHON anredpe U aHaIUTHUECKON reomeTrpuu: ydueOHoe mocobwue. //
Kynpssues b.1O., Marsmi B.U., Tlokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI»,
2009. — 362c. [http:/lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTponnslii pecypc.]

4.3. JlonoJHHUTEIbHAs JINTEPATypa

KpaTtkuii xkypc BbIcIIeii MareMaTUKH [DIEKTpOHHBIA pecypc]: ydeb. - DIeKTpoH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpaHa.] .

3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.M., Munocnes B.b., ITymkaps E.A. Kypc
MaTEeMaTHKU JIsl TEXHUYECKUX BBICIINX yueOHBIX 3aBeaenuii. Yactu 1-4. M.: MY, 2012.
400 k3.

Unbunr B.A., [To3usk D.I'. Ananutuueckas reomerpus. M.: Hayka. I'maB.pen-usa ¢dusuko-
MaTeM.JuT-phl, 1988. 224 c.

bexnemumes, /[.B. Pemienne 3amau u3 Kypca aHaIUTUYECKOW T€OMETPUU U JIMHEWHOW anre-
OpbI [ DNeKTPOHHBIN pecypc]: yued. mocodue - DiekTpoH. AaH. - Mocksa: ®uzmariut, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3arun. ¢ skpana. |

4.4. DJeKTpPOHHBbIE 00pPa30BaTeJIbHbIE PeCyPChI


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

[TpoBenenue 3aHATHI U aTTECTAIM BO3SMOXHO B JUCTAaHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM CH-

CTeMbl TUCTaHIMOHHOTO 00y4yeHus: yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoit «MaTtemaTrka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOrPaMMBI:.

Ha3anue 0P
Jluneitnast u BekTOopHas anre- | https://online.mospolytech.ru/course/view.php?id=3368
Opa

AHaMTHYECKAsI TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

https://online.mospolytech.ru/course/view.php?1d=462

Jlunelinas anredpa v aHAIUTH-
94ecKasi TeOMETPHSI

Pa3zpaborannbie JOP BKIIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeneHus paboT B AUCTAaHIIMOHHOM (pOpPMATEe YCTAHABIMBACTCS OTIACIBHBIMHU PaCIIO-
PSUKEHHUSIMH TTPOPEKTOpa Mo yueOHO paboTe U/ Ui IIEHTPOM yueOHO-METOINYECKON paboThlI.

Kaxnapiii cTygeHT obecriedeH MHIAMBUAYAIbHBIM HEOTPAaHUYCHHBIM JIOCTYIOM K 3JEKTPOHHOM

OMOIMOTEKE MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIT YIeOHO-METOIHYECKHE MAaTePUANTBl B JJICKTPOHHOM BHUJIEC, ITPE]I-

CTaBJICHHBIE Ha caiiTe mospolytech.ru B pazzaene: «lL{eHTp MaTeMaTH4ecKOro 00pa3oBaHUS»

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

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

[Tosre3nbpie yueOHO-METOIMYCCKUE Y HHPOPMAIIMOHHBIC MaTePUAITBI PEACTABIICHBI Ha CalTax:
http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedenp pecypcoB MH(GOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHON cetn «VHTepHEeT» Al OcBOe-

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

4.5. JInieH3MOHHOE ¥ CBOOOTHO PACTIPOCTPaHsieMoe MPOrpaMMHoe odecrie-

YyeHue
Ne| HaumenoBanue | Pazpadoruux I1O JoctynHocTh Cceblika Ha Ennnbiii peectp
(npaBoobana- (IMUeH3MOHHOe, | POCCUIICKHUX MPOrpamMMm sl
TeJib) cB00OIHO pac- 9BM u B/l (npu Haanumuun)
NpocTpaHseMoe)
1 | AstraLinuxCom | OOO JIunen3nonHoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase_1d=954036
2 | MoitOduc OOO "HOBBIE JInnen3snoHHoe https://reestr.digital.gov.ru/
OBJIAYHBIE reestr/301558/?7
TEXHOJIOI'NN" sphrase_i1d=943375



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/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe Ipo(eccHoHANBbHBIC 0a3bl JAHHBIX M HH(POPMALMOHHbIE CIIPa-
BOYHBbIE CHCTEMBbI

Ilepeuenns pecypcoB cetu UHTepHeT, 1OCTYIHBIX 1JI51 OCBOEHH S M CUMILIMHBI:

Ne HaunmenoBanue Ccblika Ha pecypc HocTtynHocTh

HNudopmannoHHo-cIpaBoOYHbIEe CHCTEMBI

ocTyImHa B cetu UB-
https:// Hocty

stackoverflow.com/

StackOverflow TepHET 0e3 orpaHuye-

HUN

Undopmarmonnsie pecypest Cetrn | http:// www.consultant.ru | JlocTymnso
Koncynbrantl Itroc

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTe/IbHBIX CTaH-
JIApTOB BBICIIETO 00pa30BaHuUs

http://www.fgosvo.ru. JlocTymHO

DJIeKTPOHHO-0U0IMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https:// Hocrtynna B cetu Un-
www.iprbookshop.ru/ TepHET O0e3 orpaHuye-

HUN

IIpodeccuonanbHblie 6a3bl JAHHBIX

baza naHHBIX HAYIHON JICKTPOH- http://www.elibrary.ru JlocTymHO
HOI OMOIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JloctynHo
auTeMaTHdeckas peepaTuBHO-OHO-
auorpadudecKas u
HayKoMeTpu4deckas (OubmmomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TEXHHYECKOE oOecnevyeHne I CHUIINHbI

MarepuanbHo — TeXHUYECKast 0a3a yHUBEpcUTeTa 00eCrieuuBaeT MPOBEACHNE BCEX BUOB
3aHATHH, IPEyCMOTPEHHBIX YUYE€OHBIM TUIAHOM, M COOTBETCTBYET JACHUCTBYIOIINM CAHUTAPHBIM U
IIPOTUBOIOKAPHBIM IPAaBUJIaM U HOPMaM.

Kadenpa «MaTtematukay He pacrnonaraeT COOCTBEHHBIM ayTUTOPHBIM (OHIOM H UCIOIb-
3yeT yueOHble ayJUTOPUU U3 0011ero poHaa yHUBEPCUTETA.
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

HpI/I H€O6XOZ[I/IMOCTI/I AJIA TIPOBEACHUA MHTCPAKTUBHBIX ITPAKTUYCCKUX 3aHATHI HCIIOJIb3Y-
OTCAKOMIIBIOTCPHBIC KJIACChl YHUBCPCUTECTA.

6. MeToan4eckue peKOMeHIAUN

6.1. MeToauueckne peKOMeHAAIUM IJIsl MPenoaBaTeisi 0 OPraHu3aIuu 00y4e-
HUSA

[Ipexne Bcero, ciemyer oOpaTuTh BHUMAHHE CTYIEHTOB HA TO, YTO NMPAKTUYECKH BEChH
U3y4yaeMblil UMM MaTepuai He TpeOyeT Kakoh-InOo crenuaibHol (JOMONIHUTENbHON) OAT0TOB-
KH Y BIIOJTHE MOXKET OBITh YCIEITHO U3Y4YE€H, €CIIM CTYICHTHI OYAYyT MOCEIIaTh 3aHsATHs, CBOCBpe-
MEHHO BBIIIOJHATH JOMAIIHUE 33JaHUs U M0JIb30BaThCs (IIPU HEOOXO0AUMOCTH) CUCTEMOI M1aHO-
BbIX KOHCYJIbTALlU{ B TEUEHHE KaXA0ro ceMecTpa. Bormenme B Kypc MaTeMaTUKH pa3/ieibl SB-
JISIFOTCSL KIIACCUYECKUMM, B TO K€ BPEMS OHU IIPAKTUYECKH OPUEHTHPOBAHBI, TaK KaK UMEIOT I~
POKOE paclpocTpaHeHHE Ul PELIeHUsl pa3HOro poja 3ajad BHYTPU CaMOM MaTeMaTHUKU U Mpu-
KJIa/IHBIX 33/1a4. FIX OCBOGHHE IOMOKET CTyJIEHTaM JIOTHYECKH BEPHO, apT'yMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO M MHCBMEHHYIO peub, YCIEIIHO MPUMEHITh HAKOIUIEHHBIC 3HAaHUS B Mpodec-
CHOHAJIbHOW J1€ATeIbHOCTH.

Heo6xoaumMo ¢ camoro Havasia 3aHATHH peKOMEHI0BaTh CTYJEHTaM OCHOBHYIO U JOIOJI-
HUTEJIbHYIO JIUTEPATYpPy, a B KOHIIE CEMECTpa JAaTh CIIMCOK BOIIPOCOB AJIsl MOATOTOBKH K dK3aMe-
HY.

Ha mepBom 3aHsTHYN 110 TUCIUTUIMHE CIIeTyeT 0053aTebHO MPOMH()OPMUPOBATH CTYACH-
TOB 0 BHJIE U (hopMe MPOMEXKYTOUHOM aTTECTALUU 110 TUCLUIIMHE, CPOKaX €€ IPOBEACHNUS,
YCIIOBUSX JIOMYCKA K POMEKYTOUHON aTTeCTAalluu, IPUMEHAEMBIX BUaX IPOMEKYTOUHOTO
KOHTPOJIS.

N3n0xkeHne TeopeTHYecKoro mMarepuana JOJDKHO CONPOBOXAATHCS HWIUIIOCTPATUBHBIMU
pUMEpaMu, TIIATEIFHO OTOOPAaHHBIMH IPENoJaBaTeeM TaK, YTOOBl TEXHUYECKHE TPYAHOCTH H
BBIKJIAJIKU [IPU PELICHUH 3a/la4i HE OTBJICKAIN OT IVIABHOT'O: OCMBICICHUS UJIEU U CYTH IIpUMe-
HseMbIX MeTo0B. CienyeT Bceraa yka3blBaTh IPUMEPHI IPAKTUYECKOTO0 MPUMEHEHUS PACCMOT-
PEHHBIX Ha 3aHATUSAX YpaBHEHUH U popMmyil.

[IpakTuueckue 3aHsATHS JOJKHBI ObITh OpraHM30BaHbl IIPENOAABaTEIEM TAKUM 00pa3oM,
YTOObI OCTABAJIOCh BPEMs Ha NEPUOJUYECKOE BBINOIHEHUE CTYJIEHTaMU HEOOJBLIONW CaMOCTOs-
TEIbHOU pabOTHI B ayAUTOPHUH JIJIsl IPOBEPKHU YCBOCHUS U3JI0KEHHOT'O MaTepuaa.

[IpenonaBarens, BeAylIMH NpPAaKTUUYECKUE 3aHATHSA, TOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKHH TUTaH 3aHATHIA C JIEKTOPOM, HCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAYCHUH.

IIpenonaBaremnto cieayeT 10OMBATbCS CUCTEMAaTUYECKOM HENpPepbIBHOW pabOThI CTyEH-
TOB B TEYEHUE CEMECTpPa, HEOOXOAUMO BBISBIATH CHIBHBIX CTYICHTOB M MPUBJIEKATh UX K HAYyY-
HOM paboTe, K y4aCTHIO B Pa3HOI'0 poJia OJMMIIHAAAaX U KOHKYpCax.

CTyneHT AO0KEH OLIyIaTh 3aUHTEPECOBAHHOCTh MPEINOAaBaTeNsl B JOCTUKEHUU KOHEY-
HOTO pe3yJibTaTa: B MpUOOpeTeHHH 00y4arolUMUCs MPOYHbIX 3HAHWM, YMEHHUH U BlIaJIeHUs Ha-
KOIUIEHHOM MH(pOpMaLel Uil pelieHns 3a/1a4 B IpoPeCCUOHANbHOM 1€ATEIbHOCTH.

6.1.1. O0pa3oBaTe/bHbIC TEXHOJIOTHHU

B03M0OKHO MpoBeIcHHE 3aHATHIA U aTTECTAIMIA B TUCTAHIIHOHHOM (hopMaTe ¢ MPUMEHEHHEM CH -
CTeMBI TUCTaHIMOHHOTO 00yueHus ynupepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «kMaTemaTuka» IEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeaeHust paboT B TMCTAHIMOHHOM (pOpMAaTe yCTAaHABIMBACTCS OTACIHHBIMH PaCIIO-
PSKEHHUSIMH IIPOPEKTOpa Mo yueOHO paboTe U/Uiu IIEHTPOM yueOHO-METOINYECKON paboThI.

6.2. MeTtoanueckue yKazaHus JJsl 00y4alOLIUXCS 110 OCBOCHHIO
AUCHHUILINHBI
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Pa3nes: 3jieMeHTBI IMHEHHOM aaredpbl

Matpuusl u onpeaenurtenu. Ilpexae Bcero, CTyIeHT AOKEH NOHSTH, YTO MaTpuLia —
3TO Tabnuua yucen (mpuyeM 3Ta Tabliuiia MOKET UMETh OJIMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOKET OBITh U MPSAMOYTOJIbHO), @ ONpeAeauTeNlb- 3TO YHUCIIO0, 3allUChIBAEMOE B BHJIE KBaJpaT-
HOM TaOJIUIIbI, TO €CTh ONMPEACTUTENN CYIECTBYIOT TOJIBKO Y KBaPATHBIX MATPHIL.

Crnenyet oOpaTuTh 0c000€ BHHUMAaHHE Ha OMEPAIMI0 YMHOXKEHUS MPSMOYTOJIbHBIX MaT-
PUIl U MOHATh, KAKUM MOJy4aeTCs MOPSIOK MATPHUIbl — mpou3BeaeHus. OCOOEHHOCTh MaTPHI]
TaK)Xe COCTOMT B TOM, YTO NPOU3BEICHIE MATPHIL HE IIEPECTaHOBOYHO, TO ecTh AB# BA.Cneny-
eT 00s13aTeIbHO YOCIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 3a0a4H.

Baxxubim siBRsieTcst moHsiTue oOpaTHOW Matpuiel. Hamo 3HaTh ycloBHE CYIIECTBOBAHHS
00paTHOW MAaTPHIIBI U AITOPUTM ee mocTpoeHus. [locie ee BerumcaeHus nenecoodpasHo aenarb
IIPOBEPKY MPaBUIIBHOCTH PEIICHHUS], BHIIIOJHUB ONEPALIUI0 YMHOXKEHUS 4~ ! A=F (J10JKHA 1OJTy-
YUTHCS €AUHUYHAS MaTPHILA)

[Tpu u3yueHuu onpenaenuTese Haa0 YETKO YCBOUTH MOHATHS MUHOPA, alredpandeckoro
JIOTIOJIHEHUS1, 3HaTh MHOTOUNCJIEHHbIE CBOMCTBA onpenenurens. jis OCBOEHUS! TEXHUKU BbIYKC-
JICHUS OTIpeeNuTeNel 11e1eco00pa3Ho, BEIOPAB MPOU3BOJIbHBIN ONMPEACTUTENb BBIIIE TPETHETO
MOPAZIKA, PACKPBITh €0 PAa3JIMYHBIMU CIIOCOOAMU, MPUMEHSISI PA3IOKEHUE U MO CTPOKaM U IO
cronbuaM. OOpaTuTe BHUMaHHE, KaKUE CTPOKHU (CTOJIOIBI) MPENrouYTUTEIbHEEe BHIOUpATh s
PaCKPBITUSL ONPEICTUTENS], YTOOBI YIIPOCTUTH €ro BbraucieHne. OcodeHHo Y3PPEKTHBHO BBHIYHUC-
JICHUE OIpeeTUTeNs C MOMOIIBI0 3JIEeMEHTApHBIX MPeoOpa3oBaHUi, MPUBOIAIIMX €ro K Tpe-
YTOJIBHOMY BUJLY.

[Tpu u3yueHuu perieHnii CucTeM JIMHEHHBIX anreOpanueckux ypaBaenuii (CJIAY) obpa-
TUTE BHUMaHUE, MPEXK/IE BCETO, HA MOHATUE PEILIECHUS CUCTEMbI U YCJIOBUS CYILIECTBOBAHUS pE -
LICHUN B 3aBUCUMOCTH OT COOTHOLICHUSI MEXIY PAHTOM MaTpPHIIbl, PAHIOM PAacIIUPEHHON MaT-
PHUIBI CUCTEMbI U YMCIIOM HEWU3BECTHBIX M ypaBHeHMH. OOpaTuTe BHUMaHHE Ha yCIIOBUS NpU-
MeHeHus: popmyn Kpamepa u mMerona obpaTHoi MaTpuilbl. BHHUMaTenbHO pa3zdoepuTe MpUMEpHI
peIIeHHsI TIPOU3BOIBHBIX CUCTEM JIMHEHHBIX allre0pandeckux ypaBHeHHH MeTonom ['aycca (BBe-
NeHre 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX).

Pa3nes: DiieMeHTBI BeKTOPHOI ajaredpbl

[Tpu u3yueHuu JaHHOW TEMBbI OOpaTUTE BHUMAaHUE Ha JIMHEWHBIE Olepalii Hajl BEKTopa-
MU, Ha MOHATHUS JTUHCHHON HE3aBUCHUMOCTHU U JIMHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha QPyHIaMCH-
TajgbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (U OPTOHOPMHUPOBAHHOTO 0asuca), Ha pas-
JI0’KEHHE BEKTOpa 1o Oa3ucy.

3HaTh omnpeieleHue, FTEOMETPUUYECKHUE CBOMCTBA CKAJISIPHOI'O, BEKTOPHOT'O M CMEUIAHHOTO
MIPOU3BEACHUSI BEKTOPOB, (POPMYIIBI U MX BBIYMCICHHUS B BEKTOPHON M B KOOPIMHATHOH (Hop-
Me. OO0s3aTenbHO 3HATh U YMETh IMPOBEPATH YCJIOBHUS OPTOTOHANBHOCTU, KOJUIMHEAPHOCTU U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3jnen: koMILIEKCHBIE YMCJIA H MHOTOYJICHBI

B stoM paznene, npexne Bcero, Hajlo MOHATh, YTO KOMIUIEKCHOE YMCIIO SIBHJIOCH pacIlu-
pEHUEM MOHSTUS JACUCTBUTEIBHBIX YHCEN, 3HATh ONpeeieHre U TpU (GOPMBI 3alUCU KOMILJIEKC-
HOro umcia (anreOpandyeckyro, TPUTOHOMETPUUYECKYI0 M IIO0Ka3aTEJIbHYI0), T€OMETPUYECKYIO
MHTEPIPETALNI0 KOMIUIEKCHOTO YMCIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEKIY MHOXE-
CTBOM KOMIUIEKCHBIX YMCENl ¥ MHOXKECTBOM TOYEK KOMIUIEKCHON IIOCKOCTH. 3HATh (HopMymy
Oiinepa. KommiekcHble yucia MOKHO HM300pa)kaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOMU
wiockocTy. [1oaToMy omneparuu Clio’keHUsI ¥ BBIYUTaHUS KOMIUIEKCHBIX YHCET MOTYT OBITH CBe-
JICHBI K OIlepalysaM CJI0KEHHS U BBIUUTAHUS COOTBETCTBYIOLIMX BEKTOPOB.

Hano 3Hath 1 yMeTh BBINOJHATH ONEpaliid YMHOXKEHHUs, JEJIE€HUs, BO3BEJIECHUS B I10JIO-
KUTEIBHYIO CTENEHb KOMIUJICKCHBIX YHCEll, 3alMCaHHbIX B TPUTOHOMETpHUECKOl (popme, u3BIe-
YEeHMsI KOPHS N-OM CTENEHU U3 KOMILJIEKCHOTO YHUCIIA.
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Cnez[yeT O6paTI/ITI) BHHUMAaHHEC HA TO, YTO MHOXXCCTBO KOMIIJICKCHBIX YHCCII ABJISICTCA 3aM-
KHYTBIM, TO €CTb JIIO6a$I anre6panqecxas[ ornecpanud Hald KOMIIVICKCHBIMU YK CJIaMU HC BBIBOAHWT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCE.

Haao 3HATh PAa3JIMYHBIC BHUJABI PA3JIOKCHUA MHOIOYJICHA HAa MHOXHWUTCIU JIA CIy4acB,
KOT'Jla cpelir KOpHEW MHOTIO4YIeHa MOTYT OBbITh KpaTHbIE, KOMIUJIEKCHbIE KOPHU. DTH CBEICHUS
6YILYT HCII0JIB30BAThCs, HAIIPUMEDP, B UHTCTPAJIbHOM UCHUCIICHUU NIPHU BBIYUCIICHUU UHTCTPAIOB
OT IPOOHO-PAIMOHANBHBIX (PYHKIIHA, IPU PELICHUH JIMHEHHBIX OJAHOPOIHBIX AUddepeHnaib-
HBIX YPaBHEHHUH N-T'0 MOPsIKA C TIOCTOSHHBIMU KO3 (DUITEHTaMU.

Pa3nesi: AHaauTHYeCKAsi reoMeTpust

[Ipu m3ydyeHUM aHATUTUYECKONM T€OMETPUM CIIEYET, MPEXKIE BCEro, MOHSATh, YTO €€ 3ajaveid
SBIIACTCS U3yYEHUE T€OMETPUUECKUX OOBEKTOB MPHU MOMOIIN aHAIUTUYECKUX METOJOB alreOpsl
Y MaTeMaTH4eCKOro aHajau3a. B ocHOBe Takoro moaxo/ja JISKUT METOJ] KOOPAMHAT, BIIEPBBIC CH-
cTrematuyecku npuMmeHeHHbll P. Jlekaprom. OCHOBHbBIE TOHATHSA T€OMETPHUH (TOYKA, MpSIMasd,
HJIOCKOCTI)) SABJIIIOTCA HCOMIPEACIIACMBIMUA, U I UX OIMMUMCAHUA IMTPHUMCHACTCA aKCHOMAaTHYECKUU
METO/I, TIO3BOJISIOUINI YCTAHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
TOYCK HpHMOfI U MHOXECTBOM I[GﬁCTBHTGJIBHBIX qucell U, TaKuM 06pa30M, BBCCTHU CUCTEMY
KOOp/IMHAT.

Hano geTko ycBOUTH pa3nuyHbie POPMBI YpaBHEHUH MPSIMOI M TUIOCKOCTH YMETh MEPEXOTUTH OT
onHOM popmbl K Apyroil. CieayeT OCMBICIUTD U YCIEUIHO MPUMEHSTh PEIIeHUs] KIACCHUECKHUX
3aga4 aHAITMTHYECCKON TCOMCTPHUHU O B3aMMHOM PACIIOJOXKCHUHN MPAMBIX U HJIOCKOCTGI\/JI, YMCTb
OTIPEACIIATH YIJIbI U PACCTOSHUS MEX]y Pa3UYHBIMU T€OMETPUUECKUMH O0bEKTaMH.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEIIHOE U3yUYE€HHUE NUCLUUILINHBI « JIuHeliHas anreOpay,
MpHoOpeTeHne HEOOXOAMMBIX KOMIIETEHIIMH, YMEHUNH U HABBIKOB BIIAJICHUS MATeMAaTUYECKUM
anmapaToM TPeOyeT OT CTYISHTOB OOJBIION CaMOCTOSTEIBHON paboTel. OOpaTuTe BHUMAHHUE,
YTO KOJMYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBUU C y4EOHBIM
IIJIaHOM, 6OJII)HI€ qucia 4acoB, OTBOJUMBIX HAa BCC BUAbI Ay JUTOPHBIX 3aHSTUMN.

7. @OoH OLICHOYHBIX CPEICTB

@DoHJT OIIECHOYHBIX CPEJCTB MpeacTaBieH B [IpuioxkeHun 2 k pabodeli mporpaMMe 1 BKIIFOYACT
pazienbl:

1. MeTo bl KOHTPOJIS ¥ OLICHUBAHUS PE3YJIbTaTOB O0yUEHUS

2 Illxana 1 KpUTEPUHU OLICHUBAHUS PE3YTHTATOB OOYICHHUS

3. OnieHoYHBIE CpeCTBA

3.1. Tekymuii KOHTPOJIb

3.2. IIlpoMexyTOUHas aTTecTauus
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TemaTH4ecKkuii JIaH COAEPKAHUS TUCHUILINHBI «JIuHeliHas1 aiare0pa) 1Mo HANPABJIEHUIO OATOTOBKH

Ilpunoscenue 1

18.05.01 Xumuyeckasi TEXHOJOTHS IHEPrOHACHINIEHHBIX MAaTEPHAJIOB U U3/1eJIUI
IIpoduib: «KABTOMATH3MPOBAHHOE MPOU3BOACTBO XUMUYECKHX NMPeANPUATHID (CHEIUAINCT)
®opma 00yueHHsi — OUHAS

I'ox npuema 2024/2025
Buabl yueOHol# padoTsl,
BKJII0YAsi CAMOCTOSITEJIbHY IO Buabl camocTosITeIbHOI padoThI ®opmbl
ol = arrecra-
= a0oTy CTY/1eHTOB CTY/ICHTOB
Paznen § cxi p y crya ’ ya UH
)
3|z U TPYJI0€MKOCTH B Yacax
n/n KC
J | I/C | Jab | CPC P K.P. | KIL. | PI'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Pazpen 1. DiieMmeHTHI JIMHEIHOM aJire-
1.1 OpbI MaTpuilsl, 1€MCTBUS HAJl MATPULIAMH. 1 3 2 2 3
Onpenenurenu, UX CBOWCTBA M BBIYHCIIC-
HHe. MaTpuyHasi 3anuch CUCTEMbI JIMHEMH-
o | HBIX YpaBHEHUH. 1 4 ) 3 +
’ Boiiaua 3aganuii PI'P Ne 1 no JjuHeii-
HOWM_ajre0pe.
1.3 | OO6patHass maTpuna U €€ BBIYHCICHHE. 1 5 2 2
MarpuuHasi 3anuch CUCTEMbI JIMHEHWHBIX
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YpaBHEHUIA.

1.4

CucTeMbl TMHEHHBIX alreOpanvaecKux
YpaBHEHUW, OCHOBHBIE ITOHATHUS U OIIpEJie-
neHus. Pemenue cucrteM JTMHEHHBIX ypaB-
HeHuit meTosioM Kpamepa, meToiom oopart-
HOW MATpPHIIBI

1.5

Perenue cucreM TMHENHHBIX ypaBHEHUN
MeronoM ['aycca. Panr marpuiel. Teope-
Ma Kponekepa — Kanemiu.

1.6

Meron 'aycca B IpOU3BOJIBHBIX CHCTEMAX
JUHENHBIX ypaBHEHUH. OAHOPOHBIE CH-
CTEMBI JINHEWHBIX YPaBHEHUM.
CamocrosiTeibHas padora Nel B aynuro-
puM 10 JMHEHHOH ajaredpe

1.7

Paznen 2. Bekropsl. JIuneliHble onepanuu
HaJl BEKTOpaMH, MX CBOWCTBA. JInHelHbIE
KOMOWHAIMK BEKTOPOB. JInHEHHO HE3aBH-
CHMBIC W JHUHEWHO 3aBHCHUMEIC CHCTEMEI
BEKTOPOB.

Boiiaua 3amanuid PI'P Ne2 mo BeKTOp-

HOI1 asnre0pe.

1.8

[Tonstue ©Oa3zuca. KoopauHaTel BeKTOpa.
KomnuneapHocts,  OpTOTOHANBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

10

1.9

CkayisipHO€ MPOU3BEAECHHUE BEKTOPOB U €r0
cBoiicTBa. BekTopHOEe mpou3BeneHUE IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CwmenianHOE NMPOU3BEJCHUE TPEX BEKTOPOB
U €ro cBoucrBa. Berunciieaue oobema 1ia-

12
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pajutenenurena. YcCIOBUE KOJUTMHEApHO-
CTH, OPTOTOHAJIBLHOCTH M KOMILJIAHAPHOCTH
BEeKTOpoB. OPTOHOPMHUPOBAHHBIN Oa3uc.
BrruucieHnue ckalspHOTrO, BEKTOPHOTO |
CMEIIIaHHOTO TPOU3BEICHUH BEKTOPOB, 3a-
JAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrositesibHass padora Ne 2 B ayau-
TOPHH N0 BEKTOPHOI ajiredpe

1.11

JIuneitnpie mipocTpaHcTBa. PazmepHOCTh U
0a3uc JIMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca k 0Oasucy
peoOpa3oBaHUe KOOPJMHAT BEKTOpa IPHU
n3MeHeHnn Oazuca. COOCTBEHHBIC BEKTO-
pBl U COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO
orepaTopa.

13

1.12

Pa3zgen 3. KommiekcHbie yncjIa 1 MHOIO-
yjleHbl MHOXECTBO KOMIIJIEKCHBIX YMCEII.
DopMbI 3aMUCU KOMILIEKCHBIX uncen. Orne-
panuy HaJ KOMIUIEKCHBIMU 4yuciaamMu. Pas-
JIOKEHHE MHOIOwWIeHa Ha MHOXXUTEIH
OCHOBHas TeopeMa ajareopsl

14

1.13

Pa3nen 4. AnanuTnuyeckasi reoMeTpust
Cucrempl koopauHar. PaznuuHble THUIBI
YPaBHEHUH IITIOCKOCTH

Boiiaua 3aganunii PI'P Ne3 1o anajnutu-
YeCKOM reoMeTpuu

15

1.14

Paznuynble THMBI ypaBHEHUH NpsMOil Ha
TJIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3aumHoe pacnonokeHue NpsAMBIX  Ha
IJJOCKOCTM M B NIPOCTpaHCTBE. Bbrumcie-

17

16




HUE PACCTOSHHUM MEXIy IBYMsS TOYKaMH,
TOYKOH U NPAMOU.. B3aumMHoOe pacrionoxe-
HUE IUIOCKOCTEN. Brruncienne paccTossHui
MEXIy TOYKOHN U IUNIOCKOCTBIO
CamocrositesibHas padora Ne 3 B ayau-
TOPHUH 10 AHAJTUTHYECKON IreOMeTPUH

1.16

KpuBbie BTOpOro mnopsijika UX reoMeTpuye-
CKHE CBOWICTBa. YpaBHEHHS DJUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOpOro mopsaka. llpuBeneHue
KPHUBBIX BTOPOTO MOPSIKAa K KAHOHHYECKO-
My Buay. [IoBEpXHOCTH BTOPOTO MOPSiIKA

18

dopMa aTTecTauuu

19-
21

Bcero yacoB nmo qucnunJInHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJA ONEHOYHbIX CPEACTB
MO AMCHUIIJINHE

«/Iuneitnas ajaredpa»

Hamnpasnenue noaroroBku: 18.05.01 Xumudeckast TEXHOJIOTHS SHEPTOHACHIIIICHHBIX MAaTEPHAIIOB U
U3JIETTNI.
[Tpoduias: «ABTOMATH3UPOBAHHOE MPOU3BOICTBO XUMUUYCCKUX TIPEATIPUSTHID.

Kadenpa: «Matemaruka.

1.MeToAbI KOHTPOJISI M OLICHMBAHMS Pe3yJIbTATOB 00y4eHUs

JUJ1st KOHTPOJISA YCTIEBAEMOCTH M Ka4eCTBAa OCBOCHUS TUCIUILTMHBI HACTOSAICH MPOrpaMMoin
MPEIYCMOTPEHBI CIIETYIONINE BHIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYLIHI KOHTPOJIB);
- IPOMEXYTOYHas aTTecTalus (3K3aMeH).

2.11lIkaJjia 1 KPpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUS
DopMa NPOMEKYTOYHOM aTTECTALMHU: IK3AMEH

[IpomexxyTounast aTrectanus oOydaronuxcsi B (opMe 3K3aMeHa MPOBOJIUTCS IO pe3yJIbTa-
TaM BBINIOJTHEHHUS BCEX BHJIOB YUE€OHOH padOThI, MPEAYCMOTPEHHBIX YY€OHBIM IUIAHOM IO JTAHHON
JUCLMIUIMHE, TIPYU 3TOM YUUTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE
cemectpa. O1eHKa CTeTeH! TOCTHKEHUS 00YJIarOIUMUCS IJIAHUPYEMBIX PE3yIbTaTOB O0YUYEHHUS IO
JUCLMIUIMHE MTPOBOJUTCS MPENOJaBaTeNIeM, BEAYIIIUM 3aHITHS 110 JUCLUILUIMHE METO/I0M 3KCIepT-
HOM onieHKH. 1o uToram npomeKyTO4HOM aTTecTaluy M0 AUCLMILIMHE BBICTABIIAETCS OLEHKA «OT -
JIMYHOY, «XOPOILO», «yAOBIETBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIBHON.

[IIxana oneHNBaHUSA Onucanue

BrimonnHeHsl Bce 00s13aTeJIbHbIE yciaoBusa NOATOTOBKH CTy-
AE€HTAa K HpOMeHCYTO‘lHOﬁ aTTeCTAUU, IIPEAYCMOTPCHHBIC
nporpaMMoﬁ JAUCHUITIIMHBI. CTy,I[eHT ACMOHCTPUPYET COOTBET-
CTBHC 3HaHPII>i, yMeHHfI, HABBLIKOB I1OKAa3aTCJIsIM, ITPUBCACHHLIM B
OTtnnyHo Ta6J'II/II_IaX, OIepupyer HpI/IO6p€T€HHI>IMI/I 3HAHUSAMU, YMCHUSIMU,
HaBbIKaMHU, IIPUMCHACT UX B CUTyallUAX MOBBIIICHHON CJI0KHO-
CTH. HpI/I 9TOM MOTYT OBITh AOMMYIICHBI HE3HAYUTCIIbHBIC OIII10-
KH, HCTOYHOCTHU, 3aTPYAHCHUA IIPU IIEPEHOCE 3HaHWUH U YMeHI/Iﬁ
Ha HOBLIC, HCCTAHAAPTHLIC 3a/lda4H.

Xopomo BrinonHensl Bce o0si3aTesIbHbIE YCJI0BHSI NOATOTOBKHM CTY-
JAEHTa K MPOMEKYTOYHOH AaTTeCTALMM,IIPELyCMOTPEHHBIC
nporpaMMoil quctuiuiHbl. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHMM, YMEHUN, HABBIKOB [TI0KA3aTEJSIM, [IPUBEICHHBIM B
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Tabiuax, onepupyeT MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSMU,
HaBbIKaMu. B To ke Bpemsi mpu OTBETE JOMYyCKaeT Hecyllle-
CTBEHHBIE TIOTPEIIHOCTH, 3aJa4yd pelIacT C HeI0YeTaMH, HE
BIIMSTFOIIIMMH Ha OOIIMI X0 pelieHusI.

Y 10BJIETBOPUTEIILHO

Brimonnensl Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTeCcTAlMM,IIPEIyCMOTPEHHBIE
nporpaMmoil 1ucuMIUIuHbl. CTYJIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENSIM, IPUBEICHHBIM B
Ta0JIUIAX, OTMIEPUPYET MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSIMHU,
HaBbIkaMu. Ho moka3pIBaeT HerlryOOKHe 3HAHUS, IPH OTBETE HE
JIOITyCKaeT TPyObIX OMIMOOK WM MTPOTUBOPEUHii, OJJHAKO B (op-
MYJIMPOBAaHUM OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXK]y aHa-
JIU30M, apryMEHTAIlMell U BBIBOJIAMH, B PEIICHUU 3a7a4 MOTYT
cojepxkarbcsi TpyObie omuOKku. g mosiydeHus MpaBHIBHOTO
oTBeTa TPeOYIOTCSl YTOUHSIOMINE BOTIPOCHL.

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BoimonHeHs! 00s13aTe/IbHbIE YCJI0BUSI NOATOTOBKH CTY/I€H-
Ta K NPOMEKYTOUYHOI aTTeCTallUM, MPEIYCMOTPEHHBIE MPO-
rpammoit quctuminuuel, UJIW cTyaeHT neMoHCTpupyeT Hemod-
HOE COOTBETCTBHE 3HAHW, YMEHUH, HABBIKOB MPHUBEACHHBIM B
Tabiuax, AOMYCKAIOTCS 3HAUYUTENbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHWI, YMEHHI, HABBIKOB MO DAY IMOKa3aTeNew,
CTYACHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYAHECHUS MPU ONEPU-
POBaHUM 3HAHUSIMHA U YMEHHUSIMH.

3. OueHouyHbI€e CpeaCcTBA

HaunmenoBanue
OLIEHOYHOTO Cpe/I-
CcTBa

KpaTkas xapakTepucTika OlieHOYHOI0

[IpencraBnenue one-
HOYHOT'O CPE/CTBA B

cpencraa DOC

KonrtposnbHas
(camocTosITenTbHAs )
pabora

(KP)

CpenctBo MpoBEepKU YMEHUH MPUMEHSTH
MOJIy4YCHHbIE 3HAHUS AJIS PelIeHUs 3aja4
OTpeAECNICHHOTO THIIA 110 TeME WJIH pa3jie-

Iy

KonTpomnbHble 3a1a-
HUs (IpUMeED)

Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo MpOBEpKU YMEHUIN NPUMEHATH
IIOJIyYCHHBIE 3HAHUA 110 3apaHee OIpele-
JIEHHOW METOJIUKE Ul pELICHus 3aJ1ad
VI 3aJaHUH 110 MOJYJIIO WMJIW TACLHILIN-
HE B LICJIOM.

Kommnekr  3agaHuii
IS BBIITOJTHEHUS
pacueTHO-rpaduye-
CKOH paboThI

YcTHbIHi

CpencTBo KOHTPOJISL, OpPraHU30BaHHOE Kak

Bompocs! o
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crielMaiibHas Oecela IeAaroru4ecKoro
paboTHUKAa ¢ OOydYaOIIUMCS Ha TEMBHI,
onpoccodece10BaH . .
e CBSI3aHHBIC C M3y4aeMOW JAMCUUIUIMHOW, H | TeMam/pa3jeliaM Juc-
(yd) PAaCCUUTAHHOC HA BBIACHCHUC o0bema 3Ha- IUITNINHBI
HUIl 00y4YaroIerocsi Mo OINpeIeICHHOMY
paszneiny, TeMe, mpobJieMe | T.11.

CucreMa cTaHIapTU3MPOBAHHBIX 3a/laHUM,
Tect MIO3BOJISTIOIIIAS aBTOMaTU3UPO-

(T) BaTh NPOLEAYPY MU3MEPEHUSI YPOBHS 3Ha-
HUI 1 YMEHUHOOYJarOmerocs.

Bapuanr tecra

5 Ok3ameHanmoHHble | CpelcTBO MPOBEPKU 3HAHMM, YMEHUH, Ha- | DK3aMEHAl[MOHHbIE

OMIIETEI BBIKOB. MOXET BKJIFOYATh KOMILJIEKC TeOpe- | OUJICTHI.
(3B) THUYECKUX BOIPOCOB, 3a7a4, MPAKTUYECKUX
3aJ]aHuN.

3.1. Tekymmii KOHTPOJIb

OneHoYHbIE CPECTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIFOUAIOT KOHTPOJIbHBIE BOIIPO-
CHI U 3a/1aHUS B (popMe OIAaHKOBOTO TECTUPOBAHUS TSI KOHTPOJISI OCBOCHUS O0YJAIOIIUMUCS pas3e -
JIOB AMCUUIUIMHBL, IpueM PI'P.

Conep:xkanue pacueTHo-rpaguyeckoii padoThl.

PacuetHo-rpadguyeckas padora Nel mo JuHeliHoi ajaredpe.

Kparkoe conepxanne pacdeTHO-rpadhudecKoii padoThI:

Marpuipl 1 onpenenutenu. Pemenne cucteM JUHEHHBIX anreOpanyeckuX ypaBHEHMH MeToJaMU
I"aycca, Kpamepa u oOpaTHOI MaTpuUIIbI.

PacuerHo-rpadpuueckas padora Ne2 mo BeKTOpHO# anredpe.

Kparkoe conepxanue pacyeTHO-rpauyeckoil paboThI:

BekTtopsl, nelictBus Haja BekTopamu. CKallipHOE, BEKTOPHOE, CMEIIAaHHOE ITPOU3BEACHUS BEKTOPOB.
PacueTrHo-rpadnueckas padora Ne3 mo aHAJIMTHYECKON reOMeTPUH.

Kparkoe conepxanue pacyeTHO-rpauyeckoil paboThI:

Pasnuunble BUABI ypaBHEHUH IPSAMOM M INIOCKOCTU. B3auMHOE pacIionoKeHUe MpsIMbIX HA IIOCKO-
CTH, TJIOCKOCTEH B IIPOCTPAHCTRBE.

KoMmiaekT 3aganunid
JJISl BBINIOJIHEHNUs pacdyeTHO-rpaguveckux pador (PI'P)
1o AUCHUIUINHE «JIuHeliHas ajaredopay»

PI'P Nel, yactn 1

-1 1 0 2 0 2
3ajanue Nel. Jlaner matpuer A= 1 3 2 \u B=(0 -3 3
4 0 -3 1 1 -1

Brimonuuts neficteusa:  42+8 BY.
3ajanue No2. [TpogomKuTh JaHHOE MAaTPUIHOE PABEHCTBO

U IIPOBCPUTDH €I'0 IJIs MaTpUI] Awn Bwus IICPBOro  3aJaHus.
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3azanue Ne3. BoruuciauTh onpeaenuTess IByMs cioco0aMu: pa3iioskeHUEM 10 IEPBOI CTPOKE U
Pa3IoKEHNEM 0 TIEPBOMY CTOJIOLY.

-1 1
-2 1

—_t— OO =
—— N O
—
|
—

3amanue Ned. Jnst maHHOM MaTpHIIBI HAWTH 00paTHYIO MaTpuIly. CaenaTs mpoBepKy.

1 0
11 0).
-1 2 3

3aganue NeS. Pemnth MaTpuunoe ypaBHenne AXB=C (naiitu X). Caenars NpoBepKy.

A:(_l 2),‘3: 3 4),'C: 0 4)
2 1 2 3 -9 3

3aganue No6. HailTu paHTr MaTpuibl.

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

PI'P Nel, 3amanus mo pelieHHMIO CHCTeM JIMHEHHBIX ajredfpandecKux ypaBHeHU

3aganue Nel. Pemnts cucremy metosiom Kpamepa. Caenarb mpoBepky.

X+4x,— x;=72
2x42 x,+3 x,=7.
3x,46 x,— 2x,=1

3apanne No2. Pemmuth cucremy u3 Nel MeTo10M 0OpaTHON MaTpPHUIIBL

3azganue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.

3ayanue Ne4. Permuth HEOTHOPOAHYIO crcTeMy MeToaoM ['aycca. Haiitu obmiee pemienue u
YaCTHOE peLICHHUE.

X+X,42 X343 x,=5
3x,+2x,— 4 x;— 2x,=1
S5x+4 x,+4 x=11

3ajmanue NeS. Permuth ofHOpOAHYIO cucTeMmy MetonoM ['aycca. Haiitu obmee perrenne u @CP.
2x146 x2— 9 x3— 9 x4=0
4x,—5x,+x,=0
x1+3x2=7 x3—4x4=0
X, =3 X+ 2 x;+5 x,=0

PI'P Nel, yacrp 2
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3apanue Nel. Ilokasare, 9TO BEKTOPHI i, 1, ) 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3I0KHUThH BEK-
Top @ mo 3tomy Oazucy: m=(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a=(5,—-4,13).

3ananue Ne2. JlaHbl BEKTOPHI 7l M /1 . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPHI 4 1 .
m=28,—8,8),n=(—21,6,—6),a=2m+n,b=2n—m .
3amarwe No3. Haiirn | |, ecmn | | ¢ 2|1 ( J) 135°,a 6n—m.
T = =2, mn= =
3ananue Ned. Jlan 4 ABC. Haiitn £ B,ecim A(1,;,-1,2),B(3,3,2),C(7,1,2).

Bamanme No5. IIpu Kakux X' BEKTOPbL d M b MEpPIIEHMKYISPHBI?

C_l:(x;1:'_4),E:Lx_3,'12,'x).

3aganue Ne6. HaiiTu ruiomaap mapauiesiorpaMma, IIOCTPOSHHOTO Ha BEKTOpax 4 U b.
n o
a 2m=5nb m nInl 12 |l ( | &
= T =T 4" T = _:3, m,n=6

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

3amanue Ne8. JTaHbl BeKTOPHI 7 , b , ¢ . BBIICHUTD — KOMIUTAHAPHBI JIH BEKTOPBI. ECiin BEKTOPHI HE

KOMILTAHAPHbI, TO HATH 00beM MapasuielienuIie/ia, HOCTPOCHHOI0 Ha BeKTopax @ , b , ¢ u ompere-
JUTH — KaKyI0 TPOUKY OHH 00pa3yroT.

i(1;-1;5),02;4;-2),6(3;0,1).

3ajanue Ne9. Jlns nmuHeiiHOro oneparopa A 3agaHbl 06pas3kl 6a3uCHBIX daeMeHToB Ae |, Ae,, Ae;
. Banmcarb Matpuiy oneparopa 4 B 6asuce €,€,,83 u HaifTi 06pa3

JJIEMEHTA X.
Ae=Te+3e,—2e3, Ae,=e; —e,+4 es, AE3=2 el+2e,+3e;3,
x=2e,—4e,te,.

3amanue Nel0. Haiitu coOcTBEeHHBIE 3HAYCHHUS M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OnepaTopa, 3a-

. —4 1
JTAHHOTO B HEKOTOPOM 0a3uce MaTpuIiei A=( )
7 2

PI'P Ne 1, yactp 3

3aanune Nel. TIpsmas [/, npoxoaut yepes Touky 4 mapamienabHo BekTopy 7 . Ilpsmas [, mpoxo-
JIUT Yepe3 TOUKY B mepreHANKyIIPHO BEKTOpY 7. HallTh TOUKY TiepecedeHHsI TPSIMBIX U YTOJT MEXK-
ny aumu, ecmu A (3,5),q(1,3), B(0,5),n (=3,4).

3aganue Ne2. Jlana npsamas /,. [lpsamas [, npoxomut uepes Touku 4 u B. Haiitu paccTosiHue oT

TOUKH IEPECGUCHH PSMBIX Iy u I, no npsimoii 4.
1= A(4:0),B(7,;3),1 :9x— 12 y+2=0.

! {y:3t+4, 3

3aganue Ne3. Haiitu paccrosaue ot Toukn M, 10 II0CKOCTH @, MPOXOASIIEH Yepe3 TouKy A
HEePIEHIUKYIIAPHO BekTOopy 7, eciu My(0; 1;7), A(2;-1;4), n(6; 22;-3).

22



3amanue Ne4. HaiiTi yros MeXIy IIOCKOCTBIO ¢ M IUNIOCKOCTBIO [, IPOXOISIIECH Yepe3 TOUKH
A,BuC ecmn o:5x+y+4z—28=0,A4(5;2;5),B(3,;7,0),C(—4,—-3,;-1).

3amanue NoS. 3anmucaTh KaHOHUYECKUE YPAaBHEHUS IPSIMOH, 3a/1aHHOM 0OIIUMU YpaBHEHUSIMH.
{(x+2y—92z-10=0,

3aganue No6. Haiitu TOuKy nepeceueHus npsiMoit / W MIOCKOCTH O U YTOJI MKy HUMH.

jx2 vzl
3 =4~ 5 soix+2y—3z—12=0.

3ananue Ne7. Ipamas /; npoxomut uepes Touku A u B. Ilpsmas [, npoxonur yepes Touxy M

NEPHNCHAUKYIISIPHO IJIOCKOCTH «&. Haiitn YroJj Mexay npsamMbIMA 11 n lzI/I BBISICHHUTD — JICXKAT JIM OHU
B OJHOM INIOCKOCTH HIIH CKpCUIMBAIOTCA.

AO9;-3:1),B(4;4;-5), M(~1;11;-11),a:2x+3 y— z—1=0.

3amanue No8. Jlnst maHHOW KpUBOM  yKas3aTh (POKYCHI, SKCIEHTPUCHTET, TUPEKTPUCHI. [locTpouTsh
KPHUBYIO, 1300pa3uTh (POKYCHI, TUPEKTPHUCHI.

3ananue Ne9. IlpuBecTn ypaBHEHUE KPUBOH 9 x2— 25 12—18 x4200 y— 616=0 K KAHOHUYECKOMY
BUJly U IOCTPOUTH KPUBYIO.

KonTposbHbie 3a1aHus (IpUMepPbI)

Bapuanr.

F(4)

1. Hatitu 3naueHus MAaTpUu4YHOI'O MHOI'O4JICHA

flx)=-x"+2x"- x+3,4 :‘ ! D‘

2. HaiiTu panr maTpulibl IPUBEACHUEM K CTYIIEHYaTOMY BUIY

b Ly =
1
Lh
%]

3. BeraucauTh onpeaenuTeh NIPUBEICHUEM K CTYTICHYATOMY BHLY

4. Haiitu Matpuily, oOpaTHyto AaHHOH (a). Pemmth maTpuyHOe ypaBHeHue (0)
L)
3

-1.

bed Tad —
1
L b2

~1

(a)
5. Pemuthb cuctemy ypaBHEHUH. YKa3aTh oOLIee U OJIHO YaCTHOE pelleHue (a).

Pemmts cuctemy ¢ nomotisto o0paTHoit MaTpuilsl U 1o Gpopmyinam Kpamepa (6)
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'4x, 49x, - Sx, - 8x, =5 x, +2x, +x, =5

3x,+Tx,- 2x, - 4x, =4 3x, - 5x,+3x, =7

2y 4y — Ty -

(@) | 2x, +5x, +x,+3x, =3 ©) | 2x, +7x,- x, =13

Bapuant

1. Pacniicath pasnosxenue Bektopa ¥ 1o Bekropam 292"

x =5,-12.1; p=1-30, g={1-1.1 r=[0,-12

2. Komnuueapnsi mu Bextopsl £ u 42

a =[2,0,1] b={-231] p=2a+2b q=3a-2b
AlAEAJ-A-'I-

3. I[aHa nmupamMuyaa ¢ BEpIUiMHaMH B TOUKax

A(-2,4,8) A,(4,-1,2) A(-8.7.10) A,(-3.4,-2)

Haiitu:

a) yroil MeX1y pedpamu A4, , 44, 0)

00BEM MHPAMUJIBI

. A A4,
B) JUTMHY BBICOTHI OIYILIEHHOH Ha I'paHb 2

N A, A
I) HAUTH JUTHHY METHaHbI, TIPOBEACHHYIO U3 BEPIINHBI A ¢ pebpy 273
4. BBIYHCIUTD TUIOMIA/IH NTApAIJIeTIOrpaMMa, OCTPOCHHOT0 Ha BekTopax 4 u be _ YrOJ MEXIY

sextopamu © u 4

o=

.-h‘a

a=2p+q b=p-3¢  |p|=2 |4|=2
Bapuant

. M (M M, M,)
1. Haiitn pacCTOAHUC OT TOYKHU 0 0 IINIOCKOCTHU -l

M, (-9:10:2) M, (0;7;-4) M,(4;8-1) M,(-2:1:3)

x+y+z-2=0
o |x=-y-3z+0=0
2. BoimucaTh KaHOHUYECKOE ypaBHEHUE MpAMOi: '~ -

x=2 y=-3 z+l

S o4y x+y+22-9=0

3. HaiiT TOuKy IepecedeHus IPSIMOi U IIOCKOCTH: | |



N P P .. P(0:-1:3)
4. Haittu TOYKY ! CHMMCTPUYHYIO TOUYKE OTHOCHUTCJIBHO IIPSAMOU ° : n

x-1

.-ll
- 1

5. Hamucatp ypaBHEHHE IUIOCKOCTH ¢ MPOXOJSINEH 4Yepe3 TOUKY M, U IEPHEHIUKYIIPHO
L (MM,) M, (3:2:0) M (4:1:5) M, (2:-1;4)
IpsIMOU T R , - .

6. Haiiti kocunyc yria Mexy miockoctsamu @ u @2

o 3x-y+3=0 a,:x-2y+5z-10=0

b

BapnaHT 3agaHui MPOMEKYTOYHOI'O TECTA

-2 0 1 -5
301 2 4
-8 2 -6 -3 -13
1 -3 13 5 17

1 -2
-3 4

i
d
Lid

X =

1.2. Peminth MaTpruHOE YypaBHEHUE

X +2x +x =3

13x - 5x, 43, =-7
[lr +7x, - x, =13
1.3. Pemuts cucremy no ¢popmymnam Kpamepa R
] | | |
x=3,-12,1 = 1L-3.0
2.1. Hanucarthb pasnoxkenue Bektopa X 1o sektopam P47+~ 7 1=l P I,
g =|1,-1,1} r=[0,-12]

b

2.2. BeIYMCIIUTS TUIONIA/Ib TAapalIesiorpaMMa, MOCTPOCHHOTO Ha BekTopax ¢ u be _ YrOJ MEXIY

sextopamu ¥ u 4

v
o ——

a=2p+q b=p-3¢_ |P|=2 la|=2 4

2.3. JlaHa nmupamMusia ¢ BepIIMHAME B TOYKAX AA A4, 4(6,13) , 0,-2,- 3}, 4(2, 2’0),

A,(-5,1,0)
o A A2A3
Haiitu AJIMHY MEHWAHbI, IPOBCACHHYIO U3 BCPIINHBI I K pe6py
o o x-2 w-3 z+#l r+v+2z-9=
3.1. Hatitu TOYKY IEPECCUCHUA MMPAMOU U IINIOCKOCTU: | =- | = 1 un- - o .

P(0O;- 1;3
3.2. Haiitu TouKky A CUMMETpUYHYI0 Touke £ oTHOCHTENbHO MpsAMOii L. (0:-1:3) u
x-1

_.1. —
-1
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. M
3.3. HammcaTth ypaBHEHHE IUIOCKOCTH ¢ TMpPOXOISIIEH Yepe3 TOUKY 0 W NepHeHAUKYISIPHO

1 s 1 1.4 .1 LY A
— (MM, MD(3,4,0), M, (415) M, (2:-1:4).

. b K T - =
4.1. Jlana kpuBast BToporo nopsjka * 4 - 12rHler+le =l

KpHUBOI U MMOCTPOUTH .€€

. HOJ'IyLII/ITB KaHOHUYCCKOC YPAaBHCHUC

€,e,,6e, € e, .6,

4.2. CocraBUTh MaTpHILy Iepexoia oT 6azuca 3 k 0azucy

g, =2 +e, * 0, 0, =8 - F, *E8, 5 =@ + 10+,

, eciu

Kpurepuu onenku:

- OLIGHKA «3aYTEHO» BBICTABJISIETCSI CTYACHTY, €CJIM OH PEryJIsipHO B TEUEHUE CEMECTpa MpECTaB-
JISUT pelleHyst 3a/1a4, BBIIOJIHII MOJTHOCTBIO BCE 3aJJaHMs U UX 3alllUTUII, OTBETUB HA BOIPOCHI IIpe-
10/1aBaTes;

- OLICHKA «HE 3aYTE€HO» BBICTABIISETCS CTYJEHTY, €CJIM OH HEeperyJsipHO B TEUEHHUE ceMecTpa Ipe-
CTaBJISJI PEIICHUS 3a]a4, BBIIIOJIHUI 3a/1aHUs HE MOJIHOCThIO MJIM BOOOLIE HE MPEACTaBIIsATI paboThl
Ha MPOBEPKY, JOIYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI NIPEIOAABATEIS.

Jlnis mpoBeieHus TEKYILEro KOHTPOJIs 3HAaHUN CTY/IE€HTOB B TUCTaHIIMOHHOM (hopMmare B pas-
pabotanHBIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIpOOHBIE) Te-
CTBI.

3.2. IIpomexyTOoUHasA ATTECTANUA

[TpomesxyTouHast aTTecTarys - (3K3aMeH) IMPOBOIUTCS 110 OuiieTaM B ycTHOHU (opme.
Bpems a1 noAroToBKM OTBETA HA BOMPOCH! HE Ooiiee 45 MUH.

buner BkitodaeT TeopeTHYECKUI BOIPOC U 3a1a4H.

KommieK Tl 5K3aMEeHAIMOHHBIX OMIIETOB XpaHsATCs Ha Kadenpe «MaremaTtukay.
TunoBble BApHAHTHI OMJIETOB MPUJIATAIOTCSI.

KommniekT Bonmpocos
1o nucuuiuinHe «JIuHeiiHas ajaredopay

Marpuiipl, TUIIBI MATPHUIL.

Omnepanuu ¢ MaTpULaMH, UX CBOICTBA.

YMHOXEHHE MPSIMOYTOIBHBIX MAaTPHIL

MarpuuHnas popma 3anucu CUCTEMbI IMHEHHBIX aaredpandecKux ypaBHEHHUIL.

Onpenenurenu U UX CBOMCTBA.

[TonsiTue onpenenurens. MUHOPHI U aJlreOpandecKue JOMOIHEHHUS.

CucTeMbl TMHEHHBIX aNreOpandecKuX YpaBHEHNUH, OCHOBHBIC TIOHSATHS U OTIPEICIICHHSL.

[TpaBuno Kpamepa perieHust cucteM JTMHEHHBIX ypaBHEHUIL.

9. OO0paTHas MaTpuIla ¥ €€ BEIYMCIICHUE. Y CIIOBHE CYIIECTBOBAHUS OOPATHON MaTPHIIBL.

10. Pemenue cucteM JTMHEHHBIX aJIreOpandeckuX ypaBHEHUI METO0M 0OpaTHON MaTpHILIbL.

11. Mertoa N'aycca pemienus CUCTEM JTMHEWHBIX YPaBHEHHM.

12. Pemenue npou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH MeToioM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OnHOpOAHbBIE CUCTEMBI IMHEWHBIX yYpaBHeHUI. Kputepuii cyiiecTBoBaHMs HETPUBUAIBHBIX pe-
HICHUU.

15. [ToHsiTHe BEeKTOpa U JIMHEHHBIE OIlepalliy HaJl BEKTOPAMH, CBOICTBA Oleparivi.

e Ao e
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16. JIuneitHasi KOMOMHAIIUSI BEKTOPOB.
17. JInneitHast HE3aBUCUMOCTD M JINHEWHAs 3aBUCUMOCTb F€OMETPUUYECKUX BEKTOPOB. Kpurepuii

JIMHEVMHOU 3aBUCUMOCTH.

18. [lonsitue 6a3uca. KoopamuaTel BeKTOpa.

19. OpronopmupoBaHHbIi 0a3uc. PaznoxkeHue BeKTopa Mo BeKTopam Oas3uca.

20. YnopsaoueHHas Tpoiika BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAaHHOE IMPOU3BEACHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce.
22.YcnoBusi OpTOrOHaIbHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23.
24.
25.

Nowbkwbd

8.
9.
10. Kanonnueckue ypaBHEHHs CEPBI, JJUIUIICOUA, KOHYCOB, THIIEPOOIOUI0B, apaboIOUI0OB.

JIuHerHbIe MPOCTPAHCTBRA.
Marpuia nepexosa ot 6asuca kK 6a3ucy.
CobcTBeHHBIE BEKTOPBI K COOCTBEHHBIC 3HAYCHUSI MATPHUIIBL.

AHaJuTHYeCKas reoMeTpust

Cucremsl xkoopAuHar. JlekapToBbl NPSMOYIOJbHBIE KOOPAMHATHI HAa IUIOCKOCTHM M B IIPO-
CTPaHCTBE.

ITonspHas cucrema KOOpAMHAT.

PasnuuHble TUIIBI YPAaBHEHMI IIJIOCKOCTH U IIPSIMOM.

Brruncnenue paccTosHUN MEXAY ABYMs TOUKAMH, TOUYKOHM U IPSAMOM, TOYKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOsIHUSA MEKy CKPEIIUBAOIIUMUCS IIPSIMBIMU.

Brruncnenue yrioB Mexay AByMs IPSIMBIMU, NIPSIMOM U TNIOCKOCTBIO, IBYMsI IITIOCKOCTSIMH.
Kpussle BTOporo nopsiika Mx reoMeTpu4ecKkue CBOMCTBA U ypaBHeHUs. [IpuBenenue kpuson
BTOPOT'O MOPSAAKA K KAHOHUYECKOMY BHILY.

Kanonnyeckue ypaBHEHUS SJUTUIICA, TUIEPOOITBI, TapadoIIbL.

YpaBHeHHE TOBEPXHOCTH BTOPOTr'O MOPSAKA.

Tumnosbie BApuaHThI OMJIETOB
1o AUCHUIUIMHE «JInHeiHast ajaredpa»

MUHUCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHUS POCCUNCKOUN ®EJEPALIMNA

®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWH NOJIMTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMI1 NOJUTEX)

®daxynpTeT 6a30BBIX KOMIIETEHITUH, Kadenpa «MatemaTrka»
HNucuumummaa «JIuHeitHas anre6pay»
Kypc 1, cemectp 1

bl

3K3AMEHAIIMOHHBIA BUJIET

OHpe,Z[eHI/ITeHI/I U UX CBOUCTBA. (12)
_ A_

XB= 4 0
Pemuts MaTpuUvIHOC YpPAaBHCHUC , €CIIN -

PemmnTh cucteMmy MeTO10M 0OpPAaTHOM MaTPHUIIbI {xl +2x,=—1,

Haner BekTopbl a=(—5,9,8),b=(-3,1,-2),c=(—8,10,—10). IIpoBepuTh — KOMILIaHAPHBI
nu onu. Eciu Het, HalTH 06beM napallienenuIe/a, I0CTPOEHHOr0 Ha BEKTopax a, b, ¢ .
Haiitu yron mexnay Bexkropamu a=(1,—2,—2)u 7):(2 ,0,1).

27



YTBepxkaeHo Ha 3aceqanuu kadeapsl marematuku «_03» 052023 r., mporokosn Ne 10

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

MHHHUCTEPCTBO HAYKU 1 BBICILIIET'O OBPA3OBAHIS POCCHUICKON ®EJIEPALTUN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
YUPEXJEHUE BBICILIEI'O OBPA3SOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®daxynpTeT 0a30BbIX KOMIIETEHIIUH, Kadenpa «Maremaruka»
Hucturuimaa — «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Jluneiinas komOuHaIus BeKTOpoB. basuc. KoopauHaTs! BGKTOf)a.
(12-1)(310)
2. BpuucnuThs onpenenuTens MaTPHUIIbI C=A", ectn A= { .
1
3. Pemmmute cucteMy ypasHenuit MeTosiom Faycca {4 X, =2 x,+3x;=12, {x,+5x, -3 x;=1,
4. Tlokazatp, uro Bektoper m=(1,—1,2), n=(2,0,3), p=(-2,—1,1) obpazytor 6a3zuc B mpo-
CTpPaHCTBE.
5. Hano o6riee ypaBHenue npssmoir —2 x+3 y— 5=0. Hamucars: ypaBHEHHE MPSIMO#A C YTIIOBBIM
K03 UIIMEHTOM; ypaBHEHHE IPSIMOI B OTpE3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOM.

YTBepxaeHo Ha 3aceqanuu kadeapbl maremaTuku «_03» 052023 r., mpotokosn Ne 10

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

I[J'IH MMPOBCACHUA ITPOMCIKYTOUHOI'O KOHTPOJIA 3HaHUH CTYACHTOB B JUCTAHIITMUOHHOM Q)opMa—
TC B paBpa6OTaHHBIX Ka(bez[poﬁ «MartemaTuka» OHHaﬁH—KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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