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

K OCHOBHBIM ye1sim OCBOCHUS TUCHUILTHHBI «JInHEelHast anredpay clieayeT OTHECTH:

- BOCITUTaHUE Y CTYACHTOB O0IIe MaTeMaTH4YeCKOU KYJIbTYPHI;

- npuoOpeTeHue CTYICHTaMH IIIUPOKOTO Kpyra MaTeMaTHYeCKAX 3HaHUH, YMEHHUH U HABBI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYICHTOB K HHIYKTHBHOMY M JEIYKTHBHOMY MBIIUICHHIO
HapSy ¢ pa3BUTHEM MaTeMAaTUYECKOW UHTYHIIHH,

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKK CAMOCTOSITEIIPHOTO U3yYCHUs YUeOHOH 1 Hayd-
HOW TUTEpaTyphl, COJAEPIKAIICH MaTeMaTHIECKIE CBEICHUS U Pe3yIbTaThI;

- IOJTOTOBKY CTYJICHTOB K JICSITEIPHOCTH B COOTBETCTBUH C KBATH(DHUKAIIMOHHOM XapaKTe-
PUCTHKOI OakaiaBpa 1o HalpaBJICHHUIO, B TOM YHciie (POPMUPOBAHHE YMEHUH UCIIOIE30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METOBI B TPO(HECCHOHAIBHOM JeSITeTbHOCTH.

- MOATOTOBKY BHICOKOKBAIM(DUIIMPOBAHHBIX KAJIPOB, BOCTPEOOBAHHBIX B YCIOBUSAX IH(]-
POBO# TypOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOU MU(POBOI SKOHO-
MUKH.

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

- OCBOGHHUE CTY/ICHTAMU OCHOBHBIX MOHSTHIA, METOJ0B, (OPMHUPYIOMIMX OOIIYI0 MaTeMa-
THYECKYIO IMOATOTOBKY, HEOOXOIUMYIO ISl YCIEITHOTO PEIICHHS TPUKIIAIHBIX 3a71ay;

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

OOyuenue no mucuMiuiMHe «JIuHeiHas anreOpay» HampaBieHO Ha (OpMHUpPOBaHHE Y 00ydaro-
mmxces cienyronmx komnereHuid B coorBercTBUU ¢ GI'OC 15.03.01 «MammHocTpoeHuE,
YTBEPKIEHHBIM MTpuKka3zoM MunoopHayku Poccun ot 09.08.2021 N 727:

Koa m HaumeHnoBanue KoOMIeTEHII NI NHauKaTopbl 10CTHKEHUST KOMIIe-
TEeHIIUH
OIIK-1. Cnoco6en npumensTs ecrectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBeHHOHAYY-
Hay4YHBIE M OOLICHHKEHEPHBIC 3HAHUS, ME- HBIE ¥ OOLIICHH)KEHEPHBIE 3HAHUSI, METOIbI
TOABI MATEMATUYECKOT'0 aHaJIn3a U MOJCIIN- MaTEMaTHYECKOT0 aHAIN3a U MOJIEIIUPOBAHUSA
POBaHHs B IPOYECCHOHATBHOMN IEATETBHO- MIPH pEIICHUH TPO(HECCHOHATIBHBIX 3a1a4

CTH;
NOIIK-1.2. JleMOHCTpUpPYET HaBBIKH MCIIONb-
30BaHMs 3HAHUN (PU3UKU U MAaTEMaTUKU IS
pelIeHns 3a/1a4 TEOPETUIECKOIO

2. MecTo AUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JlucuumimHa OTHOCUTCS K 00s3aTenbHON yacTu 65oka bl: Moayns «MaremaTH4ecKne U ecTe-
CTBEHHO-HAYYHbIEC TUCIUTIIIUHBD.
E¢€ nzyuenue odbecrieunBaeT U3y4eHUE TUCIIUILINH:
B obazamenvroun vacmu:
- MaTeMaTUYeCKUN aHaIN3;
- ¢usuka;
- muddepeHanbHbIe YpaBHEHUS;
- TEOpETHYECKAs MEXaHUKa;
- DJIEKTPOTEXHUKA U IJIEKTPOHUKA;
- COMPOTHUBJIEHNE MATEPHUAJIOB;



- TEOpHUs MAIINH U MEXaHU3MOB;
- OCHOBBI IPOTPAMMUPOBAHHUS U AIITOPUTMHU3ALUHU B MAIIMHOCTPOCHUH;

- 5KOHOMHKA U YTPABJIEHUE MAITUHOCTPOUTEIBHBIM IIPOU3BOICTBOM;

- OCHOBBI MaT€MaTHYECKOTO MOJEIUPOBAHUS TEXHOIOTUYECKUX MTPOLIECCOB.

B uacmu sneKmusHbIX OUCYUNIUH!
- (UBHKO-XMMHUUYECKHE MPOIECCHI MPU HArPEeBE B 00paOOTKE TaBJIICHUEM;

- TCOpHUA U TCXHOJIOTUS NPOKATKHU.

3. Crpykrypa u coaep:kaHue JUCUUIIINHbBI

OO61mas TpyA0€MKOCTh JUCITUIUTHHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI -108 qacoB.

3.1. Buabl yueOHoi#i padoThl M TPYA0EMKOCTH

3.1.1. Ouynas popma o0yueHust

. KosanuectBo
n/n Bup yueOHoit paboTnbl qACOB Cemectp 1
AyIMTOpPHBIE 3aHATHS 48 48
B ToM guce:
Jlexuun 16 16
1.
CemuHapcKue/mpakTHIECKUE 3aHATHS 32 32
2.
JlaGopaTopHble 3aHATUS - -
3.
CamocTrosiTesbHasi padora 60 60
IIpome:kyTOUHAs aTTeCTANMS
3K3aMEH C) 6]
Hroro 108 108

3.2. Temaruuyeckui IJIaH U3yYeHUS TUCIUTLIHHBI

Pa3smemién B npuinoxxenuu 1 x pabodei mporpamme.
3.3. Coneprkanue pa3iesioB TUCHUININHbBI

BBenenue

[Ipeamer, 3agauu u conepxaHue TUCHUILUIUHBL. OCHOBHBIE 3TAIbl Pa3BUTHUS AUCIUIUIMHBIL.
CtpykTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMH IUCHUIUITMHAMU.



Pasznea 1. DiieMeHTHI JIMHEHHOH ajredpbl

Tema 1. MaTpuubl u onpeaeJanuTe M.

[Tonstue matpunbl. Buasl Matpun. [eiictBus Hag MmaTpunaMu. Onepanyy HaJl MaTpULIaMU
U ux cBoiictBa. Ormpenenurenu, UX CBOWCTBa U BbiuncieHus. [louarus MuHopa u anrebpanye-
CKOT0 JIOTOJIHEHUs. PasnojkeHue onpenenuTens Mo IeMEHTaM CTPOKU WiIN cToj0ua. Beraucie-
HUE OIPEIEIUTENECH pa3INYHOrO MOPsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUS. DIIeMEHTapHble nmpeoOpa3oBaHUs MaT-
puil. [IpuBenenne MaTpuibl K AMaroHaJIbHOMY WM TpamnelueBUIHOMY BUly. Matpuunas popma
3aMMCH CUCTEMBbI TUHEHHBIX anreOpandecKux ypaBHEHHI. PaHT MaTpuIibl.

Tema 2. PemieHue cucTeM JJUHEHHBIX aJIre0pandecKuX ypaBHEeHHU.

Cucrembl TMHEHHBIX alreOpanvecKux ypaBHEHUH, OCHOBHBIC OHATHS. Pemenue cucrem
JUHEHWHBIX ypaBHEHUN MeToIoM Kpamepa, MmeTomoM oO0paTHOi MaTpuilbl, MmeTosioM ['aycca. Teo-
pema Kponekepa — Kanemu. Pemienne npon3BOJIbHBIX CUCTEM JIMHEHMHBIX YPaBHEHUH METOI0M
I"aycca. Pemienne oqHOPOIHBIX CHCTEM JIMHEMHBIX ypaBHEHU. KpuTepuii cyiecTBOBaHUS HETPHU-
BUAJIBHBIX PELICHUN.

Pa3nes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiinsle onepaiiy HaJl BEKTOpaMH, UX CBOHCTBA. JIMHeliHbIe KOMOMHALIMHY BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTb U HE3aBUCUMOCTb BEKTOpPOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIOKEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansspHO€, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaisipHOro, BeK-
TOPHOTO U CMEIIaHHOTO NMPOU3BEICHUIM BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsaTHE 6a3uca IPOCTPaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanme MaTPHIIBI TMHEHHOTO OTiepaTopa MpH nepexoe ot 6asuca k 6aszucy. Coo-
CTBEHHBIEC 3HaYCHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMiiekcHBIE YHCJIa 1 MHOTOYJIEHBI

[TonsiTne KOMIUIIEKCHOTO yncaa. @OpMbl 3aMUCH KOMIUIEKCHBIX yucen. JlecTBUS Hal KOMILIEKC-
HbIMU yuciaaMu. @opmyna Myaspa. M3BieueHre KOpHS N-OM MOJOKUTEIbHON CTENEHU U3 KOM-
MJIEKCHOTO yucia. Pa3noxkenne MHOrouwieHa Ha MHOKUTETU. OCHOBHAsI TeopeMa aiareOphl.

Pa3nen 4. AHannTH4yecKasi reoMeTpust

Cucremsbl KoopauHaT. JlekapToBbI IPSIMOYTOJIBbHBIE KOOPIUHATHI HA INIOCKOCTHU U B TPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MIIOCKOCTH

Pasznuunble THIIBI ypaBHEHUH IIIOCKOCTH M YPaBHEHUH MTPSAMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre pacCTossHUM MEXIAY BYMSI TOYKaMH, TOUKOM ¥ IPSIMOM, TOYKON U INTIOCKOCTBIO.
Boruncnenue paccToSHNS MEXAY CKPEIINBAIOIUMUCS IPSIMBIMHU.

Beruncnenye yrioB Mex1y IByMsl IPSMBIMH, IPSIMOM U TUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI0 NMOPSIKA

KpuBbie BToporo nopsijka, ux reoMeTpuyeCcKre CBOMCTBA U ypaBHeHU . [ [puBenenne KpuBou BTO-
poro nopsAka K KAHOHH4ECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOro nopsiaka. Kanonnueckue ypaBHEHUs Cephl, SJUTUIICONIA, KO-
Hyca, runiepoosona, napadboaona.

3.4. TemaTnka NnpakTHYeCKHUX 3aHATHI 110 TUCIHUIINHE
«/Iuneiinas anredpa»

3.4.1. Ounas ¢popma o0yueHust

No 3angTus Tema 3angaTus

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

2 CUCTEMBI JINHEWHBIX YPABHCHUM.

3 OOparHas MaTpUIla U €€ BEIYMCIICHHE.
CucTembl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U onpeziesieHus. Pelienue cuctem JIMHEHHBIX YpaBHEHHI
metonoM Kpamepa, meToiom 00paTHOM MaTpHUIThI

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

6 Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPABHEHUN.

OJIHOPOJAHBIE CUCTEMBI JTMHEUHBIX YPABHEHHIA.

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

[TonsiTre 6a3uca npocTpaHCcTBa reoMeTpUYECKUX BeKTopoB. Koop-
8 OUHATHL BekTopa. OpToHOpMHUpOBaHHKIH 0a3uc. KommuHeapHOCTb,
OPTOTOHAJILHOCTh M KOMIIJIAHAPHOCTH BEKTOPOB.

CkansipHOE IPOM3BEIEHUE BEKTOPOB U €70 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BekTOpHOE Mpon3BeeHUE IBYX BEKTO-
POB, €ro CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTH BEKTOPOB
CMmenaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yrciaeHne o0beMa napasuiesnenunesia ¥ TMpamMuIbl. Y cIOBUE KOM-
10 MJIAHAPHOCTHU BEKTOPOB. BhIuKciieHnEe CKaISIpHOTO, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEAEHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinble mpocTpaHcTBa. PazMepHoCTh U 0a3uc JTMHEHHOTO Mpo-
CTPaHCTBA.

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

11

Pa3zgen 3. KommiekcHbIe YMCJIa 1 MHOTOYWJIEHBI MHOKECTBO
KOMIUIEKCHBIX 4Hcesn. DOpMbl 3alTUCH KOMIUIEKCHBIX yucen. [ei-
CTBUA HAJd KOMIIJICKCHBIMHU YW CJIaMU. PaBHO)KeHI/Ie MHOT'OYJICHA Ha
MHOKHUTEJIH, OCHOBHAsI TEOpeMa aareOpsl

12

Pa3nen 4. AHannTnyeckasi reoMeTpust

13 .
CucremMsl KoopauHaT. Pa3nuuHble TUIIBI ypaBHEHUH TUIOCKOCTH




14 PaznuuHble TUIBI ypaBHEHUM IPSMON HA MNIOCKOCTH U B MPOCTPAH-
CTBE

15 B3anmHoe pacrnonokeHue npsMbiX Ha MIOCKOCTH M B MPOCTPaH-
cTBE. BbIunciieHre pacCTOSHUM MEXKY IBYMsl TOUKaMH, TOYKOU U
npsIMOW. BbrumcieHne paccTOsSHMS MEXKIAY CKPEIIUBAIOIUMUCS
IpsMBIMU. B3auMHOE pacroioKeHUe IUIOCKOCTEeW. Brrumcienue
pPACCTOSHUIN MEXK]ly TOUKOHN U TIIOCKOCTHIO

16 KpuBble BTOporo nopsiika ux reoMeTpuuecke CBOicTBa. Y paBHe-
HUS 3JUIHIICA, TUTIepOoITbl, mapadosbl OO0Iee ypaBHEHHE KPHUBOH
BTOpOTro nopsiaka. [IpuBeneHne KpuBoil BTOPOro nopsijaka K KaHo-
HU4YeckoMy Buay. [loBepXHOCTH BTOPOro MopsIKa

N —

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 0O0ecevYeHue

4.1. HopmarTuBHbie 10kyMeHTBI 1 'OCTHI

®I'OC 15.03.01. Mammnoctpoenue. 2021.

AxagemMudeckuid yaeOHBIN TUTaH 1Mo HarpaBieHuto moArotoBku: 15.03.01 MammHocTpoeHueE.
[Ipodunb: MamuHbl 1 TEXHOJIOTUH 00pabOTKH MaTepuanoB naBieHueM. @opma o0ydeHus —

ouHas. 2024.

Matpuna pacnpeneneHus KOMIETEHIUH 10 HanpasiaeHuto noAarorosku 15.03.01 MamuHo-
crpoenue. [Ipoduns: MammHbl U TEXHOIOTHH 00pabOTKM MaTepuaioB aaBieHueM. Gopma
oOydenwust: ounas. 2024.

VYka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4dHO-TEX-
HOJIOTHYECKOTO pa3Buths Poccuiickoin denepaunn.

[Ipuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUsT OpraHU3aLUsAMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO IEATEIIbHOCTD, SJIEKTPOHHOTO 00Y4eHUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH IIPU peanu3alnun o0pa3oBaTeIbHbIX IPOrpaMM».

4.2. OcHoBHasi auTEpPATypa

3abonorckuit B.C. Jlunelinas anreOpa u aHaIMTHUECKasi reoMeTpus (Y4eOHBIN KOMILIEKC):
yueOHoe mocodue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pazoBa-
HUe: 0akanaBpHar).

Cupotuna W.K. Jluneitnas anre6pa v aHaIMTUYECKasi TEOMETPHS: HHTEPAKTUBHBINA KypPC:
yuebHoe nocobue s By3oB. CI16, U3n-Bo Jlans, 2022. 180 c.

Kypc nekmuii mo nuHeiHO# anredpe n aHATMTHYECKOW reoMeTpur: yaeoHoe mocoodue. // Kya-
psasueB b.1O., Matsm B.1., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JlomoJiHMTeJIbHAsI JIMTepaTypa

Kpatkuii xKypc BBICIICH MaTeMaTHUKH [DJEKTpOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpaHa.] .

3yokoB B.I'., Jsxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJII TEXHUYCCKUX BBICIINX yueOHBIX 3aBenenuii. Yactu 1-4. M.: MT'TI1Y, 2012. 400
IK3.

Wnwun B.A., [To3nsk O.I". Aranutrdeckas reometpusi. M.: Hayka. ['naB. pea-ust puznko-ma-
TeM. IUT-pbl, 1988. 224 c.
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4. bexnemumes, J[.B. Pemenue 3anau U3 Kypca aHaIUTUYECKONH N€OMETPUU U JIMHEWHOM ai-
reOpbl [ DIIeKTPOHHBIHN pecypc]: yued. mocodue - DneKTpoH. aaH. - Mocka: @usmarnur, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana.]

4.4. DiaekTpoHHBIE 00pa3oBaTebHbIE PeCypChl

[IpoBeneHue 3aHATHI U aTTecTalil BO3MOXXHO B AMCTAHIIMOHHOM (opMmare ¢ MPUMEHEHHEM CH-
CTeMbI AUCTaHIIMOHHOTO 00y4yeHus: yHuBepcutera (CIIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKay 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

Hasanue O0P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaMTHYECKast TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?1d=2843

Jluneiinas anreOpa u aHanutu- | https://online.mospolytech.ru/course/view.php?id=462
YyecKas TeOMETpHs

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[opsimok npoBesieHus paboT B TUCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OT/AEIBHBIMH PacIIo-
PSKEHUSMH IPOPEKTOPA M0 yu4eOHOM paboTe W/ MM IEHTPOM YIEOHO-METOANIECKON pabOTHI.

Kaxaplii cTyieHT oOecriedeH WHIMBHIYAJbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOMYECKHAE MaTepraibl B JJIICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIC Ha caiiTe mospolytech.ru B pasznene: «l{eHTp MaTeMaTHUYECKOTO 00pa30BaHUsD»

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

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

[Tone3nple y4eOHO-METOAMYSCKHE U MHPOPMAITMOHHBIC MaTePHAJIBI TPEICTABIICHBI Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHMOPMAIMOHHO-TEIICKOMMYHUKAITMOHHOMN ceTh «IHTEepHET» I OCBOCHUS

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

4.5. JIneH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe
odecrieueHue

Ne| HaumenoBanue | Pazpadorunk I1O HocrynHocTh Ccbliika Ha Equnblii peectp
(mpaBoobaana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOrpaMMm JIst
TeJIb) ¢B00OIHO pac- 9BM u B/l (nmpu Hagan4un)
NMPoCTpPaHsieMoe)
1 | Astra Linux | OOO JluneH3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36




MoitOduc 00O "HOBBIE
OBJIAYHBIE

TEXHOJIOT' "

JInneH3uonHoe

https://reestr.digital.eov.ru/ree

str/301558/?sphrase_1d=9433

75

BOYHBIC CUCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 1O0CTYNHBIX 1JIs1 OCBOCHHUS IMCUMIIJIMHbI:

4.6. CoBpeMeHHbIe npodeccuoHAIbHBbIE 0a3bl JaHHBIX U HH(OPMALIMOHHBbIE CIIPa-

HauMmenoBanue

Ccbuika Ha pecypc

JoctynHocTh

HNHpopManMOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

HoctynHa B cetn UH-

Stack Overflow / TepHET O6e3 orpaHuye-
m
HUU
HUndopmannonnsie pecypest Cetn | http:// www.consultant.ru | JlocTynHo
Koncynprantlintoc
ITopTan ®enepanpHBIX TOCYAAP-
P P AP http://www.fgosvo.ru. HoctymHo

CTBEHHBIX 00pa30BATEIFHBIX CTAH-
JapTOB BICHIETO 00pa30BaHUS

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUM
IPR Books https://www.iprbookshop | loctynna B cetn 1Un-
ru/

TepHeT 0e3 orpaHuye-
HUHI

IpodeccnonanbHbie 0a3bl JAHHBIX

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

MOJIUTEMaTHIeCKas pe)epaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuieckas (OndimomeTpu-
yeckas) 0asza JJaHHBIX

5. MaTtepunajibHO-TeXHU4YECKOE o0ecredyeHue TUCUUIIIHHBI
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MatepuanbHO — TeXHUYECKas 06a3a YHUBEPCHTETa 00ECIIeUNBACT MPOBEACHNUE BCEX BUIOB
3aHSTHH, IPEyCMOTPEHHBIX YUCOHBIM TNIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAaHUTAPHBIM H
MIPOTUBOMIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM H UCTIOIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JoH/Ia YHUBEPCUTETA.

[Tpy HEOOXOIUMOCTH JIJIsl TIPOBEICHUS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHIA UCIIOIB3Y-
I0TCSI KOMITBIOTEPHBIE KIJIACCHl YHUBEPCHUTETA.

6. Meroauyeckue peKoMeH AUl

6.1. MeTozmquKne PECKOMEHAAIINN NJIA TMIpenoaaBaTe’id 1Mo opraunusainumn oﬁyqe-
HUA

[Tpexne Bcero, ciaenyer oOpaTuTh BHUMAHKUE CTYICHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KakoH-Ir00 criennalbHON (JOTMOTHUTEIBHOM) MMOATOTOBKH 1
BITOJIHE MOKET OBITh YCIEIIHO U3YUEeH, €CITU CTYACHTHI OYAYT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITMOJHATH JOMAITHHUE 3aJaHusI ¥ TT0JIb30BaThCA (IIPH HEOOXOIMMOCTH ) CUCTEMOMH IMJIaHOBBIX KOH-
CyJIbTALIMM B TEUEHHE KaXXJIOro ceMecTpa. Boenmme B Kypc MaTeMaTUKH pa3/eibl SIBISIOTCA
KJIACCUYECKHUMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMAaTHUKHU U MPUKIIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PEUb, YCIEUTHO MPUMEHITh HAKOTICHHBIC 3HAHHS B TPO(HECCUOHATBLHOM
NEeSITEIbHOCTH.

HeoOxomuMo ¢ caMoro Havamna 3aHSTHI PeKOMEH0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JTUTEPATYypPy, a B KOHIIE CEMECTpa 1aTh CIIMCOK BOIIPOCOB AJIs TOATOTOBKH K 3K3aMEHY.

Ha nmepBoM 3aHATHY IO TUCIUILIMHE CIIEAYeT 0053aTeIbHO MPOUH(DOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMENKYTOUHOM aTTeCTalluy 10 AUCLUILIINHE, CPOKAX €€ MPOBEICHNUS,
YCIIOBHSIX JIOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHSEMbIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJISL.

N3noxenue TeopeTMuecKoro mMaTepualia JOJDKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIpernoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH [IPU PELLICHUH 33]1a4l HE OTBJIEKAHU OT TJIABHOTO: OCMBICICHUS UACH U CYTH MPUMEHSI-
eMbIX MeTo10B. ClieryeT Bcerna yka3blBaTh IpUMEPhl MPAKTUUYECKOIO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GOpMYIL.

[IpakTuueckue 3aHATHUS AODKHBI ObITh OPraHU30BaHbI MPENOIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BPEMsI HA MEPHUOJUYECKOE BHITIOJHEHHE CTYACHTaMU HEOOJBIIONH CaMOCTOSI-
TeIbHOU padOTHI B ayAUTOPUH JIJIsl MPOBEPKHU YCBOCHUS M3JI0KEHHOIO MaTepuasa.

[IpemogaBaTens, BeNymnii MPaKTHUECKUE 3aHATHS, JODKEH COTJIACOBBIBATh yU4eOHO-TeMa-
TAYECKHH TUIaH 3aHATUH C JIGKTOPOM, HCTIOJIB30BaTh €AMHYIO CUCTEMY 0003HAYCHHMIA.

[IpemogaBaTento caenyeT NOOMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTY/CH-
TOB B TEUEHHE CEMECTPA, HEOOXOAUMO BBISBIISATH CUIIBHBIX CTY/IEHTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B Pa3HOTO POJia OJIMMITHATAX U KOHKYpCax.

CTyneHT J0JKEH OLyliaTh 3aMHTEPECOBAHHOCTH MPENOoIaBaTeNsl B JOCTUKEHUH KOHEU-
HOTO pe3yNbTaTa: B MPUOOPETEHUH OOYYAIOUIUMUCS MPOYHBIX 3HAHUN, YMEHHA U BIIaJICHUS
HaKOIUICHHON MH(pOpMAaIMEH I pelieHus 3a1a4 B MpodecCuOHaIbHOM IS TEIbHOCTH.

6.1.1. O6pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MoxHO mpoBesieHNEe 3aHATUH U aTTeCTaluil B JUCTAaHIIMOHHOM (hopMaTe ¢ MpUMEHEHHEM CH-
cTeMbI AucTaHIMOHHOTO 00y4yeHus1 yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MareMaTHKa JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cm. m1.4.4).
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[opsimok npoBesieHns paboT B TUCTAHIMOHHOM (pOpMAaTe yCTAaHABIUBACTCS OT/AEIbHBIMH PacCIIo-
PSKEHUSMH IPOPEKTOPA M0 y4eOHOM paboTe W/ MM IEHTPOM YIEOHO-METOANIECKOM pabOTHI.

6.2. MeTtoanueckue yKazanus AJs1 00y4alOUIUXCsl M0 OCBOEHHIO
JUCIHHUITNHBI

Pa3zneun: 3s1eMeHTHI JIMHEIHO ajreOpbl

Matpuusl 4 onpeaenautenau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHATh, YTO MaTPHIIA —
9TO TabnuIa yncen (mpuyeM 3Ta TabJIMIa MOKET UMETh OJIMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOKET OBITh U IPSIMOYTOJIBHO ), @ OMIPENIEUTENh- 3TO YHCIIO, 3aMChIBAEMOE B BUIE KBaIpaTHON
TaOJIUIIBI, TO €CTh ONMPEACITUTEIIN CYIECTBYIOT TOJBKO Y KBaJAPATHBIX MATpPHIL.

Crenyer o6paTuth 0c000€ BHUMAHUE HA ONEPALIUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPHUIL
U TIOHATH, KAKUM TIOJy4aeTCsl OPSIOK MaTPHIIBI — Tpou3BeieHuss. OCOOCHHOCTh MaTPHIl TaKKe
COCTOHT B TOM, YTO ITPOU3BEACHUE MATPHUII HE TIEPECTAHOBOYHO, TO eCcTh AB # BA .Crnenyet 00s-
3aTeIbHO YOSAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIIHE 32/ 1a4H.

BaxHbIM sBiIsIeTcss moHATHE 00paTHOW MaTpuisl. Hano 3HaTh yclioBHE CyIeCTBOBAHUS
00paTHON MaTPUILI M AITOPUTM €€ TocTpoeHus. [lociie ee BRIYHMCICHUS [eeco00pa3Ho JeiaTh

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

[Ipu u3ydenuu onpenenuTesneii Ha10 YETKO YCBOUTH MOHITHS MUHOpPA, areOpandeckoro
JOTIOTHEHHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompenenutens. [Jis OCBOSHUSI TEXHUKU BBIYHC-
JICHUS OTpeeNuTeNel 1eaecoodpa3Ho, BbIOpaB NMPOU3BOJIbHBIN ONMpEAeTUTENb BBIIE TPETHETO
MOPSIIKA, PACKPBITh €0 PA3IMYHBIMU CIIOCO0aMU, IPUMEHSISI PA3JIOKEHHUE U MO CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KaKie CTPOKHU (CTOJIOIBI) TPEATIOUTUTEIbHEE BRIOMPATH JJISI pac-
KPBITHUS OTPEACTUTENS, YTOOBI YIPOCTUTH €10 BhIuHciaeHne. Oco0eHHO 3()(heKTUBHO BBIYHCICHHUE
OTIpeAeNUTENsI C TOMOIIBIO AIEMEHTAPHBIX MTPeoOpa3oBaHuil, MPUBOISAIINX €0 K TPEYrOJIbHOMY
BUJTY.

[Ipu n3ydeHnn pemieHunii cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) obpa-
TUTE BHUMAaHHUE, IIPEXKIE BCET0, HA TIOHATHE PELICHNUS CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHUMOCTH OT COOTHOLIEHUS MEKy PAaHT'OM MaTpHUIIbl, PAHTOM PAaCIIMPEHHON MaTPHIIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTuTe BHUMaHUE HA YCIOBUS IMPUMEHEHUS
dbopmyn Kpamepa u meroga obpaTHO¥ MaTpuilsl. BHUMaTenpbHO pa3depute mpuUMeEphl perieHUs
MIPOU3BOJBHBIX CUCTEM JTMHEHHBIX alredpandeckux ypaBHEeHU meroaoMm [aycca (BBeneHue Oa-
3WCHBIX ¥ CBOOOTHBIX TTEPEMEHHBIX ).

Pa3nes: JeMeHTBbI BEKTOPHOH ajaredpbl

[Ipu m3yueHun naHHOW TeMbl OOpaTHTE BHUMaHUE Ha JMHEIHBIE OMepaluu HaJ BEKTO-
pamu, Ha TOHSTUS JIMHEHHOW HE3aBUCUMOCTH ¥ JIMHEHHOUW 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE Oa3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOopa 1o 0asucy.

3HaTh omnpenesaeHne, FeOMETPHUECKUE CBOMCTBA CKANIIPHOT0, BEKTOPHOTO U CMEUIAaHHOTO
MIPOU3BEICHHUS BEKTOPOB, (OPMYIIBI AJII UX BEIYHCICHHUS B BEKTOPHOW U B KOOPIWHATHOU (hopMme.
O06s13aTeNnbHO 3HATh M YMETh IPOBEPSTH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YMCJIa 1 MHOTOYJIEHbI

B sTom paznene, mpexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEHHEM MOHSTUS JAEUCTBUTENbHBIX YHCEN, 3HATh ONpPEEICHUE U TpU (POPMBI 3aITUCH KOMILIEKC-
HOrO dYHcIna (anredpanyecKyro, TPUrOHOMETPUYECKYIO U TIOKA3aTeIbHYIO ), TeOMETPUYECKYIO HH-
TepIpeTaio KOMIUIEKCHOTO YHCiIa U B3aMMHO-0/IHO3HaYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
KOMILJIEKCHBIX YHCET U MHOXKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HaTh (popmyny Ditnepa.
KomrmuiekcHble ymciia MOKHO M300pa)kaTh C MOMOIIbIO BEKTOPOB HA KOMILJIEKCHOM MJIOCKOCTH.
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[ToaTomy omeparuu coKeHUs ¥ BRIMUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K OIepa-
IUSIM CJIOKEHUSI U BBIUUTAHUSI COOTBETCTBYIOIUX BEKTOPOB.

Hazo 3HaTh U yMETh BBITIOJIHATH ONEPAIlUN YMHOKEHUS, ICTICHHSI, BO3BEIICHUS B TOJIOKH-
TEIbHYIO CTENEHb KOMIUIEKCHBIX YHMCEN, 3alMCAHHBIX B TPUTOHOMETpUUYECKOH popme, n3Bieye-
HUS KOPHSI N-0# CTENEHN U3 KOMIUIEKCHOTO YHCIIA.

Crnenyetr oOpaTUTh BHUMAaHHE Ha TO, YTO MHOXKECTBO KOMILJIEKCHBIX YHMCEN SIBJISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepaus HaJi KOMIUIEKCHBIMU YHCIIaMHU HE BBHIBOJIUT
3a mpeiesbl 0071acTh KOMIUIEKCHBIX YHCE.

Hano 3HaTh paznudHble BUIBI PA3I0KEHUS MHOTOUICHA HA MHOKHTEIH JJIsl CIIy4aeB, KO-
I/1a Cpeay KOpHEe MHOTouJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
UCIIOJIb30BATLCS, HANPUMEP, B MHTETPAILHOM HCYHCICHUU TMPU BBHIYMCICHUU HWHTErPAIoOB OT
JIPOOHO-PAIMOHATIBHBIX (DYHKITUH, IPH PEIICHUH JTUHEWHBIX OJHOPOIHBIX AU (epeHIInaTbHBIX
YPaBHEHHI N-To MOPSIIKA C IOCTOSHHBIMU KO3 UITEHTAMH.

Paznen: Anaauruyeckasi reoMeTpust

IIpy n3y4eHUN aHAIUTUYECKON T€OMETPUU CIIEIYET, IPEXKAE BCETO, IIOHATH, 4TO €€ 3a7a4e  sIB-
JSIETCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUYECKUX METOJIOB aureOpsl U
MaTeMaTHYECKOro aHaiu3a. B ocHOBe Takoro moxo/a JIeKUT METOJT KOOPMHAT, BIIEPBBIE CUCTE-
MaTudecku npumeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHATHS TE€OMETPUH (TOUKA, MpsMasi, TI0C-
KOCTbh) SIBIITFOTCSI HEOTPEICIIEMbIMH, U JUISI UX OMUCAHUS MPUMEHSETCS aKCMOMAaTUYECKUI Me-
TOJ1, IO3BOJISIIONINM YCTAHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE MEK]Ty MHOKECTBOM TOUYEK
IPSMOM ¥ MHOXKECTBOM JICHCTBUTENBHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPJIUHAT.
Hano yetko ycBouTh pasnuuHbie GOpMBI YpaBHEHHUH MPSMOI U MIOCKOCTH YMETh MEPEXOIUTh OT
onHOU (opMbl K Apyroi. ClieayeT OCMBICIUTD U YCHEIIHO MPUMEHATh PEIIEHUS KIACCHUECKUX
3a]a4 aHAIUTUYECKON T'€OMETPUHM O B3aMMHOM DPACIIOJIOKEHHH MPSIMBIX U IUIOCKOCTEH, yMETh
OTIPECIISATh YIIIbl M PACCTOSHUS MEXKIY Pa3INYHBIMU T€OMETPUUECKUMHU O0BEKTAMHU.

OTMeTHM B 3aKIIIOUYEHHUE, YTO YCIEUIHOE M3y4YeHHE NUCUUIUIMHBI «JIuHeitHas anrebpay,
nproOpeTeHne HeOOXOIUMBIX KOMIIETCHIIUN, YMEHUN U HABBIKOB BJIA/ICHUS MAaTEMAaTUYCCKUM aIl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOSTEIbHONU paboThl. OOpaTuTe BHUMAHHE, YTO
KOJINYECTBO YaCcOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YUYECOHBIM ILIa-
HOM, OOJIBIIIEe YKCIIa YaCOB, OTBOAMMBIX HA BCE BUJIbI ayTUTOPHBIX 3aHATUH.

7. ®OHI OLICHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEACTB mpescTaBieH B [Ipunoxkennn 2 k pabodeil mporpaMMe W BKITIOYAET
pa3aesnsr:

1. MeTopl KOHTPOJISI U OLICHUBAHMSI pe3yJIbTaTOB O0yUYEHUS

2 llIxana 1 KpUTEPUU OLIEHUBAHUS PE3yIbTATOB O0YUCHHUS

3. O11eHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTouHas aTTecTarus
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Ilpunoswcenue 2

®OH/J ONEHOYHbBIX CPEIACTB
O AMCIUITIJIMHE

«/Iuneitnas aaredpa»

Hanpasnenune nonrorosku: 15.03.01 «MammHoCTpOeHUE.

[Tpodunm: «MamuHbl U TEXHOJIOTHH 00pabOTKH MaTepHaIOB JaBieHueM» «BricokodpdekTruBHBIC
TEXHOJIOTUYECKHE TPOLIECCH K 000pYI0OBaHHEY.

@®opmbl 00ydeHus: OYHAsL, 3a0YHasl.

Kadenpa: «Marematrkay

1. MeToabl KOHTPOJISA M OLICHMBAHUSA Pe3yabTATOB 00y4eHH S

J1st KOHTPOJISI yCIIEBaeMOCTH M KaueCcTBa OCBOCHUS AUCLUIUIMHBI HACTOSILEH MporpaMmMon
IPEIYCMOTPEHBI CIIEYIOIUE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEN YCIIEBAEMOCTH (TEKYILIUN KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTanus (IK3aMeH).

2. llIkaa 1 KPUTEPUHN OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
®opMa NPOMEKYTOYHON aTTEeCTALUM: IK3aMeH

[TpomesxyTouHas aTTectaus oOyJaromuxcs B popMme sK3aMeHa IPOBOJUTCA 110 pe3ybTaTaM
BBITIOJIHEHHS BCEX BUI0B yUeOHOI paboThI, MPEayCMOTPEHHBIX YIEOHBIM IIJIAHOM 110 JAHHOW JANCIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YyJbTAaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TCUCHHE Ce-
mecTpa. OleHKa CTENeHH JTOCTHKEHUs O0y4JarolMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 0O0Y4EHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS IPENOJaBaTeIeM, BEAYIIUM 3aHATUS 110 AUCLUIUIMHE METOAOM JKCIIEPT-
HOH oueHkU. I1o uroram npomMeKyro4HOu aTTECTalUy 110 JUCLUINIMHE BBICTABIISETCS OLICHKA «OT-
JIUYHO», «XOPOIIO», «yAOBJIECTBOPUTEIBLHO» UIIH «HEYIOBIETBOPUTEILHO.

IIkaaa oneHUBaHUA Onucanne

BeimosHeHBI Bce 00s13aTe/IbHBbIE YCJIOBHSI TOATOTOBKH CTY-
JeHTa K TPOMEXKYTOYHOW AaTTeCTAallMU, IPEIyCMOTPECHHBIC
porpaMMoil JUCHUTUTMHBL CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTEIsIM, IPUBEICHHBIM B
OTanuHo TabnuIaxX, OMeprupyeT MPHUOOPETEHHBIMU 3HAHUSMHU, YMECHUSIMH,
HaBBIKAMH, PUMEHSET X B CUTYAIUSIX MOBBIIIEHHON CIIOKHO-
ctu. [Ipm 3TOM MOTyT OBITH JOMYIICHBI HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TepeHOoce 3HAHUU U
YMEHUH Ha HOBBIC, HECTaHIAPTHBIC 3a/IaUH.

Xopoo BoinonHeHsl Bce o0si3aTebHbIE YCJOBHSI NMOATOTOBKHU CTY-
AEHTA K IPOMEKYTOYHOH aTTecTalliH, IPEIyCMOTPEHHBIE
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nporpaMMoit TucHUIUIMHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTEeNsIM, IPUBEICHHBIM B
TabynIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMU. B To e Bpems npu OTBETE I0MYCKaeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 33/1aUd pelllaeT C Helo4YeTaMH, HE BIIHUAIO-
HIMMH Ha OOl XO/1 peleHusl.

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON aTTecTalMu, IIPEIyCMOTPEHHbIE
nporpaMMoi qucHUIUIMHbEL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0OKA3aTEIISIM, [IPUBEICHHBIM B
TabJIMIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Y 10BIETBOPUTETBEHO HaBbIKaMU. Ho moka3bIBaeT HermyOOKMe 3HAHUS, TIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B (op-
MYJIMPOBAaHUU OTBETA OTCYTCTBYET JOJKHAS CBSI3b MEX]y aHa-
JU30M, apryMEHTalell U BbIBOJIAMH, B PELICHUU 3a7a4 MOTYT
COJIepKaThCS rPpyObIe OMMOKH. [[71st momyYeHus TPaBHIIBHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIONINE BOTIPOCHI.
He BoimonHeHsl 00s13aTe/ibHbIE YCJAOBHSI MOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpamMmoit aucuuiivabl, UJIW cTyneHT neMOHCTpUpYET He-
Hey 10BCTBOPHTEIBHO IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB IPUBEACHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3SHAYUTENIbHbIE OINOKH, MPOSIBIIIETCS
OTCYTCTBHUE 3HAHUMW, YMEHHI, HABBIKOB IO PANYy IOKa3aTeleH,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS MIPU OINEpH-
POBaHUU 3HAHUSIMU U YMEHUSIMU.
3. OueHo4HbIe CpPeCTBA
Haumenosanue [IpencraBnenue oue-
No Kpartkast xapakTepucTruka OIeHOYHOTO
o/ | CUEHOUHOTO Cpent- cpescTBa HOYHOI'O CPE/CTBA B
CTBa dOC
1 Konrponbnas (ca- CpenctBo npoBepku yMeHui npumeHsATh | KoHTposibpHBIE 3a1a-
MOCTOSITENIbHASL) MOJIy4EeHHBIC 3HAHUS JJIs peUIeHUs 3a7ad | HUs (mpumep)
pabora OIIPEACIIEHHOr0 THMAa IO TEME WU pa3-
(KP) Jeiy
2 | Pacuerno-rpadu- CpenctBo mpoBEpKM yMEHHI NpUMEHATh | KoMIuiekT 3amaHuit
yeckas pabora MOJIyYEHHBIE 3HAHUS T10 3apaHee ONpeje- | IS BHIMOJIHEHUS pac-
JIEHHOW METOJWKE JUIS PEIIeHUs 3aaad | YeTHO-rpaduuecKoit
(PT'P) paboThl
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WM 33JaHU 1O MOAYJIO WU JUCLH-
MJIMHE B IICJIOM.

VYcerHbIit onpoc co-

OecemoBaHueE,
(YO)

CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK
crienManbHas Oecesia me1aroruniyeckoro pa-
0OTHHKA C OOy4aIOUIMMCS Ha TEMBI, CBSI-
3aHHBIE C U3y4aeMOW JUCUUILUIMHOM, U pac-
CYHTAHHOE HA BBIACHEHHE 00beMa 3HAHUM
oOydJaromierocss o OMpeaeIeHHOMY pa3-
JieNy, TeMe, mpobiemMe u T.11.

Bomnpoce! o

TeMam/pa3zzenam JTuc-

OUITJIMHBI

Tect

(T)

CucreMa cTaHIapTU3UPOBAHHBIX 3a1aHUH,
II03BOJIAIOIIAA aBTOMaTI/BI/IpO-
BaTh MPOIEAYPY U3MEPECHHUS yPOBHsS 3Ha-
HUI 1 yMEHUI 00yJaromerocs.

Bapuanr tecra

DK3aMEHAITMOHHBIE
OneTsl

(3b)

CpencTtBo MpoOBEpKH 3HAHWM, YyMEHH,
HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O-
pPETUYECKUX BOIIPOCOB, 3a7ay, MpaKTHYe-
CKUX 3aJaHuil.

DK3aMEHAITMOHHBIE
OWJIETEL.

3.1. Tekymmii KOHTPOJIb

OneHouHbIE CPEeNCTBA TEKYHIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHud B popMe OJTaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUS 00yUarOIIUMUCS Pa3/IeloB
JUCLUIIINHEL, pueM PI'P.

Conep:xkanue pacueTHO-rpaduyecKkoi padoThl.

Pacuerno-rpaduyeckasi padora Nel nmo iuHeiiHoii anreope.

Kpatkoe conep:xkanue pacueTHO-Tpadguueckoi paboThI:

Martpuiiel U onpenenuTend. PereHne cucteM TMHEHHBIX anreOpandecKux ypaBHEHUN METOJIaMU
l'aycca, Kpamepa u o0paTHO# MaTpHIIbI.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOMH anredpe.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboThI:

BexTopsl, aelictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAHHOE TIPOU3BEIEHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 no aHATUTHYECKOH reOMeTpPHH.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:

Paznuunble BUABI ypaBHEHUN NIPSAMOM U INIOCKOCTU. B3auMHOE pacosioxkKeHue MpsIMbIX Ha IJI0CKO-
CTH, TUIOCKOCTEH B MPOCTPAHCTBE.

KoMmnuiekT 3amannid

AJIsl BBINIOJTHEHHUsI pacdyeTHO-rpadgudeckux pador (PI'P)
Mo qucuuIuiiHe «JIuneiHas anredpay»

PI'P Nel, vacts 1

-1 1 0 2 0 2
3apanue Nel. /lansl MmaTpunsl A=/ 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

BeimoauTs neiicteus: A° +8B7 .
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3amanme Ne2. [Tpo0IKUTE JaHHOE MaTpudHoe paBeHcTBO (2A+3B)° —4A4° —6A4B =...

Y MIPOBEPUTH €T0 ISl MaTpull A U B 13 epBOro 3agaHusl.

3aganue Ne3. BoIUHMCINUTE ONpeeuTeNb ABYMS CIIOCO0aMHU: Pa3sioKEHHEM IO MEPBOIl CTpOKe U
pa3JIoKEHUEM 110 IEPBOMY CTOJIOLY.

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

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

1 0 2
1 1 0]
-1 2 3

3amanue No5. Pemuth marpuunoe ypaBaenue AXB = C (maittu X). Caenath IpoBEpPKY.

R R

3aganue Ne6. HaliTu panr MaTpHIlbI.

1 -1 2 3 7
0 5 4 3

2 8 9 15
3 -8 2 6 20

PI'P Nel, 3apaHusi IO pelICHHIO CHCTEM JIMHEHHBIX ajiredpan4ecKux ypaBHeHuUil

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

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

3amanue No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTPHITHI.

3aganue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

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

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

3amanue NoS. Pemmth oHOpOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmee pemenne u OCP.
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2x, +6x, —9x, -9x, =0

4x, —5x,+x, =0

3x,+3x, —7x;—4x,=0"

X, —3x, +2x;,+5x, =0
PI'P Nel, yacts 2
3ananue Nel. TTokasaTh, uTo BEKTOPHI 71, 71, p OOPasyioT 6asuc B IIPOCTPAHCTBE M PA3IOKUTE
BekTop a mo stomy Gasucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

3aganue Ne2. JlaHbl BEKTOpBl 71 U H . BBIACHUTH — KOJUTMHEAPHBI JIM BEKTOPLI a U b .

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

3|

,ectn || =642, ﬁ|=2,(n_1/,\ﬁ)=135°, a = 6mn—m.

3amanne Ne3. Haitn |c_z

3amanue Ned. Jlan A ABC. Haiiru £ B, ecnn A(1;-132), B(3;3;2), C(7;1;2).

3ananue No5. Ilpu kakux "X’ BeKTOpbl @ U D meprneHmuKyIsapHbI?

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

3ananue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOCHHOTO Ha BEKTopax a u b .

AN

a=2m—5n,b=m+n, ﬁ|=3,(m,ﬁ)=%.

m| =12,

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

3aganue No8. JlaHbl BEKTOpBI @, b, ¢ . BBISICHUTH — KOMIUIAHAPHBI JI BEKTOPBI. ECiin BEKTOpHI He

KOMILTaHAPHBI, TO HAUTH 00BEM MapajuIesIeuIe/ia, TOCTPOCHHOTO HA BEKTOpax d, b, C wu onpene-

JUTH — KaKyl0 TPOHKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0;1).
3ananue Ne9. Jlns nuHeitHoro onepaTtopa A 3a1aHbl 00pa3bl 6a3uCHBIX dneMeHTOB Ae, Ae,, Ae,
. 3amucaTh Matpully onepatopa A B 6asuce e, e,, e, U HaliTh o0pa3
JJIEMEHTa X .

Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3ananue Nel0. Haiitu coOCcTBEeHHbIE 3HAUYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuiei A :( 7 2) .

PI'P Ne 1, yacth 3
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3aganue Nel. TIpsmas [/, mpoxoauT depes TouKy 4 mapaiuienbHO Bektopy ¢ . Ilpamas [, mpo-

XOJIUT uepe3 TOUKY B nepneHAuKyIspHO BeKTOpy 71 . HaiiTu Touky nepecedyeHus NpsMbIX U Yo

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

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

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

Jx=-8t-3 ) . 0w ~
ll'{y:3t+4’ A(490)7B(7a3), 13.9x 12y+2—0

Baganue Ne3. Haiitu paccrosiaue or toukn M| 10 mIockocTd @ , IpOXOAsIIEH Yepes Touky A
IepIEeHIUKYISPHO BekTopy 71, eciiu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3ajanue Ne4. Haiitu yrosi Mexay INIOCKOCTBIO ¢ M IIOCKOCTBIO [3 , IPOXOJSILEH Yepe3 TOUKH

A, Bu C,eciu a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ajganue NeS. 3anucarth KAHOHUYECKUE YPAaBHEHMSI IPSAMOM, 3alaHHON 0OLIMMU ypaBHEHUSIMH.
X+2y-9z-10=0;
{3x+4y+8z—24=0.
Bamanue Ne6. Haiiti TOUKy mepecedeHus MpsiMoil / ¥ IUIOCKOCTH (' W yroJl MEK/y HUMH.

x+2
3

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

[:

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

OHHU B OHHOﬁ IMJIOCKOCTU HUJIU CKPCIIUBAIOTCA.

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

. . (x+3)° g
3ajganue Ne8. Jlns jaHHON KpUBOM % +2 =1 yKa3atb (POKYChI, IKCLHEHTPUCUTET, TUPEK-

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

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

KonTtpoJabHble 3a1anus (mpuMepbl)

Bapuanr.

1. HaliTi 3HaYeHUs] MATPUYHOTO MHOTOUWIeHa F (A)

-1
f(x)z—x3+2x2—x+3,A=( 3 SJ
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2. Haiitu panr MaTpuLbl OpUBeIEHUEM K CTYIIEHYaTOMY BUAY _ p 3 13

11 -3 13 5 17

1 2 1
3. BerucauTe onpeAenuTens NpUBEACHUEM K CTYIIEHIATOMY BHITY 3 -5 3
2 7 -1

4. Haittn matpuity, oOpaTHy0 JaHHOU (a). Permuth MatpudaHoe ypaBHeHHE (0)

bl 1 -2 2 3 5
@@ |3 -5 3 (6) (_3 ) J-X =[ s o j
2 7 -1

5. Pemmnth cucteMy ypaBHEHHH. YKa3aTh 001Iee U OAHO YacTHOE pelieHue (a).

Peuutsh cuctemy ¢ momolip0 00paTHOM MaTpullsl U 110 popmynam Kpamepa (0)

4x,+9x, —5x,—8x, =5 X +2x,+x,=5
(@) 93x,+7x, —2x;,—4x, =4 (©) $3x,—5x, +3x; =7
2x, +5x, +x; +3x, =3 2x,+7x, —x; =13
Bapuanr
1. Pacniucats pasnoxxenue BeKTopa X 1o BEKTOpaM ;,Z],;
x=1{5-12,1}, p=11,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KonnnHeapHs! JIM BEKTOPEL p U g ?

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

3. Jlana nupamuna c BepinHamu B Toukax 4.4, 4;4,.
A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A4,(-3,4,-2)
Haitu:

a) yrox mexny pebpamu 4. A4,, A A,

6) 0GBeM MHpAMHIHI

B) JUIMHY BBICOTHI ONYIIEHHON Ha rpaub A A, A4,
I) HalTH ATMHY MeIMaHbl, IPOBEACHHYIO U3 Bepiuusl A4, k pedpy 4,4,

4. BBIYUCIMTH MJIOIIA/b HApaLIesorpaMMa, IIOCTPOEHHOT0 Ha BEKTOpax d U b & — yron Mexy BEKTO-
paMu p u g



—_ - — —

a=2p+q,l§=p—3q, |p|=2, q|:2, a=%.

Bapuant

1. Haiitu paccrosiaue ot touku M|, 10 miockocTu (M MM, ):
M (-9;10;2), M (0;7;-4), M, (4;8;-1), M,(-2;1;3)

x+y+z-2=0
x—y-3z+6=0

2. BrinucaTh KAHOHMYECKOE YpaBHEHUE MPSAMOIL: {

x=2 y-3 z+1
1 —4

3. Haiit Touky mepecedeHus mpsiMoi 1 TNIOCKOCTH: ux+y+2z-9=0.

x—1
1 -1

4. Haiitu Touky F, cummerpuunyio Touke P oTHOCHTENbHO npsimoit /: P (0;—1;3) u

5. Hanmcatp ypaBHEHHE IUIOCKOCTH O TIPOXOJSIIEH depe3 Touky M, 1 neprneHInKyIspHo pSAMOM
(MM,): M(3;2;0), M,(4:1;5), M,(2;-1;4).
6. HaiiTn KOCHHYC yTi1a MEKIY INIOCKOCTAMA &) U Q4
a, :3x-y+3=0, o, :x-2y+5z-10=0
BapuaHT 3a1aHuii NIPOMEKYTOYHOI0 TeCTa
-2 0 8 1 =5
1.1. HaifTu panr mMaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BUIY

-8 2 -6 -3 -13
1nm -3 13 5 17

1 -2 -2 3 5
1.2. Pemiuth MaTpuyHOE YpaBHEHUE [ 3 4 ] X :[ 5 o j

X +2x,+x,=5
1.3. Pemuts cucremy no gpopmyiam Kpamepa 3x, —5x, +3x, =7
2x, +7x, —x; =13

—_

2.1. Hammmcats pasiokeHne BEKTOpa X [0 BEKTOPAM p,g,r X = {5,-12,1}, p= {1,-3,0},

q={L-11}, r={0,-1,2}

2.2. Berunciours IIomanab mnapauicjiorpamMmma, NOCTPOCHHOI'O HA BEKTOpax d U ba- Yroja MExay

BEKTOPaMHU p H ¢

2.3. Jlana nupamua ¢ BepumHamu B toukax A4 4,4, 4,. 4,(6,1,3), A4,(6,-2,-3), 4,(2,2,0),
A4 (_59 19 O)
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Haiitu aivHy MenaHsl, IPOBEICHHYIO U3 BepIIHHbL 4 K pebpy 4,4,

x—=2 y-3 z+1
1 —4

3.1. HaiiTu Touky nepeceueHus NpsMOH 1 MIOCKOCTH: U x+y+2z-9=0.

3.2. Haiitu Touky F cHMMETpUYHYI0 TOYKEe P OTHOCHTEJIBHO TNpsIMOU [: P(O;—1;3) 5

x_l_l_f
1 1

1
3.3. HammcaTth ypaBHEHHE IJIOCKOCTH « TPOXOJsmieil uepe3 Touky M, W TNepHeHIUKYISIPHO

npsMoit (M\M,): M (3;2;0), M,(41:5), M,(2-1;4).

4.1. Jlana xpuBasi BTOPOTro Mopsaaka x* +4y° —12x+16y+16=0. [lody4ynTh KaHOHUYECKOE YpaBHEHHE

KPHUBOU U ITOCTPOUTH .€€

!/ ’ ’
4.2. CocTaBUTh MaTpUIly NI€pexosa oT 0asuca e,e,,e, K 6a3ucy e, ,e, ,e, , €CIU

= _ A= — .3 _= = - = = — —
€ =26 +é,+¢é; € =¢ —¢,+¢6; é; =¢ +2¢ +¢

Kpurepum ouenku:

- OLICHKA «3a4TE€HO» BBICTABILIETCA CTYAEHTY, €CIIH OH PETYISAPHO B TEYEHUE CEMECTPA IIPEACTABIIAIL
peleHus 3a/1a4, BHITOJHUI MOJHOCTHIO BCE 33/1aHUS U UX 3aIUTUII, OTBETUB Ha BOIPOCHI MpEno/ia-
BaTeJIA;

- OLIEHKA «HE 3aUTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEUEHUE CEMECTpa Mpe-
CTAaBJIAJI PCIICHUA 3a4a4, BBIMMOJHUIT 3aaHUA HC MOJHOCTBIO HUJIN BOO6IJ_I€ HC IPCACTABIIAI paGOTBI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPETOAaBaTeIsl.

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

3.2. [IpomexyToUuHasA aTTECTALMS

[TpomerkyTouHas arTecTanus - (3K3aMeH) IPOBOJUTCA IO OMIeTaM B yCTHOH opMme.
Bpems a1 noaAroToBKM OTBETa Ha BOIPOCH! HE Oosee 45 MuH.

buner BkiI0o4aeT TeOpETUUECKUI BOIIPOC U 3a4a4H.

KoMIiexTel 5Kk3aMeHallMOHHBIX OUIIETOB XpaHATCs Ha Kadeape «MaremaTukay.
TunoBble BApPHAHTHI OWJIETOB NMPUJIATAIOTCS.

KommnuiekT Bonpocos
110 JUCHUIIINHE «J/IuHeliHas aaredpa»

Marputibl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpULlaMH, UX CBOWCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MaTPHII.

Martpuynas popma 3aIUCH CUCTEMBI TMHEHHBIX aareOpanyecKux ypaBHEHHH.
Onpenenurenu U UX CBOKWCTBA.

[Tonsitue onpenenurens. MUHOPHI U anredpandeckue TOMOTHEHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUM, OCHOBHBIE MIOHATHUSA U OIIPEEICHHUS.
[IpaBuno Kpamepa perieHust cucteM JTMHEHHBIX YpaBHEHUH.

S A
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9. OOpatHas MaTpuLa U €€ BEIUMCIEHHUE. Y CIIOBUE CYIIIECTBOBAHUS OOpAaTHOW MaTpPULIbI.

10. Pemienue cucteM JUHEHHBIX anreOpandecKux ypaBHEHHH METOI0M OOpaTHOIN MaTpHIIBL.

11. Merton INaycca pemieHus cucTeM JIMHEWHBIX YpPaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUH MeTooM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanennu.

14. OqHOpOaHBIE CUCTEMBI JIMHEWHBIX yYpaBHEeHUN. Kpurepuil cyniecTBoBaHHsI HETPUBHAIIBHBIX pe-
LIECHHUI.

15. ITonsiTue BEeKTOpa U JTMHEWHBIE ONEpallKi HaJl BEKTOpaMH, CBOMCTBA ONEpalyid.

16. JIuneitnast KOMOWHALIUSI BEKTOPOB.

17. JInneiiHast HE3aBUCUMOCTb U JIUHEHHAsA 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii nu-
HEWHOW 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauHaTel BEKTOpa.

19. OpronopmupoBaHHbIii 0a3uc. Paznoxkenne BeKTopa 1o BeKTopam Oa3uca.

20. YnopsinoueHHasi TpOKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE ¥ CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oa3uce.

22. Y ca0BUs OPTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS MATPUILIBL.

AHaJIuTHYECKAas reomMeTpus

1. Cucremsl koopauHar. JlekapTOBbI NPSMOYIOJIbHBIE KOOPAUHATHI HA TUIOCKOCTH U B IIPOCTPAH-
CTBE.

[TonsipHast cucrema KOOpAUHAT.

Paznuunble TUIIBI YPABHEHUH IIJIOCKOCTH U IPSMOM.

Brruncienne pacCTOSHUN MEXY IBYMS TOUKaMHU, TOYKOH U NMPSAMOM, TOUKOHN M INIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU.

Beruncienue yrioB MeKIy AByMsl IPSIMBIMH, IIPSIMOU U IJIOCKOCTBIO, ABYMS INIOCKOCTSIMHU.
Kpussie BTOpOro nopsiika ux reoMeTpu4ecKue CBOMCTBA U ypaBHeHus. [IpuBeieHre KpuBo BTO-
pOro nopsAKa K KAHOHH4ECKOMY BUAY.

8. KanoHnueckue ypaBHEHUS 3JUIMIICA, TUIIEPOOIIBI, TapaOOIIBbL.

9. VYpaBHeHHE OBEPXHOCTU BTOPOTO MOPSIIKA.

10. KanoHnueckue ypaBHEHUS CQEPBI, IUIUIICONIA, KOHYCOB, TUIIEPOOIONI0B, 1apab0I0nI0B.

Nowvhkswd

TunoBble BapuaHThI O0MJIETOB
1o aucuuiuiiie «JIuneiiHas anredpa»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIHN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YUPEXXJIEHME BBICIIEI'O OFPA3SOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
Hucnunnuna  «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Omnpenenurtenu U UX CBOMCTBA.
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1 2 -1 2
2. PemmTh MarpuuHO€ ypaBHEHHE XB= A, €ClIHu Az(z J, Bz( 0 J.

X +2x, =-1
2x1 —3x2 =12 )
4. JlaHbl BEKTOPHI a = (-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBEpPHUTH — KOMILUIAHAPHKI JIH OHHU.

3. PewmwuTts cucremMy MeToAOM 00paTHON MaTpPHULIbI {

Ecnu HeT, HaliTh 00beM TTapasuIeNenunea, OCTPOEHHOTO Ha BEKTOPAX a,b,c.
5. Haiitu yron Mexay BeKTopamu a =(1,-2,-2) u b =(2,0,1).

YTBepxkaeHO Ha 3acenanuu Kadenpsl maremMaTuku « 25» 12 2023 r., mpotokoi Ne 5

3aB. kadenpoit B.B. l'aneBko / /

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIHN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
YUPEXXJIEHME BBICIIEI'O OFPA3SOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@daxynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneiinas komOunamus BektopoB. baszuc. Koopaunats! BekTopa.
1 2 -1
2. BpuucauTh onpenenuTens MaTpunsl C =4A",ectm A=|3 1 0.
01 1
4x, —2x5 +3x; =12,
3. Pemmre cucremy ypaBHeHui MmeronoM ['aycca < x, +5x, —3x; =1,
2x; 4+3x, —2x3 =3.
4. Tlokazarb, yTo BEKTOpBl m =(1,-1,2), 7 =(2,0,3), p=(-2,—1,1) 0Opa3yroT 0a3uc B MIPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTs: ypaBHEHHE NPSAMOIl ¢ YTIOBBIM KO-
3¢ unreHToM; ypaBHEHHE MIPSAMO B OTpe3Kax; HOpMalbHOE ypaBHEHUE MPIMON.

YTBepxkaeHO Ha 3acenanuu Kadenpel maremMatuku « 25» 12 2023 r., mpotokoi Ne 5

3aB. kadenpoit B.B. l'aneBko / /

JUi1st mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTY/IE€HTOB B IUCTAHIIMOHHOM opmare
B pa3paboTaHHbIX Kadenpoil «MaremaTuka» OHIAMH-Kypcax UMEIOTCS UTOIOBBIE TECTHI.
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