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1.  Ileawm, 3aga4u U IVIAHMPYeMble pPe3yJIbTAaThl 00yUeHHs 10

ANCIHUIIJINHE
K ocHoBHBIM LIEJISIM OCBOCHMS JUCHUILIHMHBI «JIMHEHHAs anre6pa» CJICOAYCT OTHCCTU:

- BOCIIUTaHHUE Y CTYACHTOB OOIIei MaTeMaTH4YeCKON KYJIbTYpBbI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOI0 Kpyra MaTeMaTW4eCKMX 3HaHWH, YMEHUH H
HaBbIKOB;

- pa3BUTHE CIOCOOHOCTU CTYIEHTOB K WHAYKTUBHOMY M JEAyKTUBHOMY MBILIUICHHIO
Hapsy ¢ pa3BUTHEM MATEMAaTUYECKOW UHTYHUILINH;

- YMEHHE CTyJIeHTaMU pa3BUBaTh HABBIKM CAMOCTOSITEILHOIO U3yUeHHs yueOHO! 1 Hay4-
HOH JINTEPATypBhl, COJAEPKAIEH MAaTEMATUYECKUE CBEJICHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTYJI€HTOB K JISITEIbHOCTH B COOTBETCTBUHU C KBATM(PHUKAIIMOHHOMN XapakKTe-
puCTHKOM OakaiaBpa 110 HallPaBJICHUIO, B TOM 4Kcie (POPMUPOBAHUE YMEHUN HCIIOIb30BaTh OCBO-
€HHbIE MATEMaTHYECKHUE METO/IbI B TPO(ECCHOHATLHON 1EATEIbHOCTH.

- MOJATOTOBKY BBICOKOKBAJIM()UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHIX IH(]-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH HU(POBOIT SKOHO-
MUKH.

K ocHoBHBEIM 3agadyaM OCBOCHUS ANCHUITIINHBI «JIuneiiHas anrera» CJICOYCT OTHCCTH!

- OCBOCHHE CTYJICHTAMU OCHOBHBIX TIOHSTHI, METOIOB, (OPMHUPYIOLIMX OOIIYI0 MaTeMa-
THYECKYIO MIOATOTOBKY, HEOOXOIUMYIO /ISl YCIICIIHOTO PEeIICHHsI MPUKIIAAHbIX 3a7ay;

- ¢oopMHpOBaHUE y CTyJIeHTa TpeOyeMoro Habopa KOMIIETCHIIHM, COOTBETCTBYIOIINX €T0
HaIpPaBIICHUIO MTOJATOTOBKH U O0ECTICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

O6yuenue mo aucuurinHe «JIuHeitHas anreOpa» HampaBieHO Ha (GOpMHpOBaHHE y O0ydaro-
IUXCSA  CICAYIOIMMUX KomrmeTeHIud B coorBerctBum ¢ DI'OC 29.03.03 «TexHonorus
noamrpaguyeckoro 1 yrnakoBo4HOro npou3BoACTBay:

Koa v HauMeHOBaHHE KOMIIETEHIIUIA I/IHI[I/IKaTopr HOCTHKCHUA KOMIIC-
TCHINH

NYK-1.1. AHanu3npyet 3ajadvy, Bblaenss ee
6a30Bble COCTaBNALLME

NYK-1.2. OcyLlecTBnseT NoncK, KpUTUYeCcKu
OLeHVBaeT, 0606LaeT, cMcTeMaTmsmpyeT v
paHXupyeT nHhopMauuto, Tpebyemyto ans
YK-1. CnocobeH ocyLLeCTB/IATH MOWUCK, peLLeHNs NoCTaBNeHHOM 3a4aum

KPUTUYECKNIA aHANN3 1 CUHTE3 MH(OPMaLMK, | |NYK-1.3. PaccMaTpUBaeT 1 npeanaraet
MPVMEHATL CUCTEMHBIA NOAXOA ANA PELUEHNS | na)1oHasbHbIE BApUAHTbI PeLLEHMS
NOCTaB/IeHHbIX 3afad MOCTaBEHHO 33/a4M, UCMOMb3YS CUCTEMHBIN
MoAX0f4, KPUTUYECKM OLEHMBAET MX
[AOCTOMHCTBA M HEA0CTaTKM

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl



JucuunianHa OTHOCUTCA K 00s3atenbHON yacTu Omoka b1: Moayns «MaTtemaTudeckue u ecre-
CTBEHHO-HAYYHbIE TUCIMUILIUHBD).
E€ nzyuenue obecrieunBaeT U3yueHue TUCHUILUINH:
B ob6szamenvHou uacmu:
- MaTeMaTHYEeCKUN aHaIIu3;
- pusuka;
- (pU3UKO-XUMHUYECKHE OCHOBBI B TEXHOJIOTUYECKUX MTPOLIECCcax;
- KOMIIBIOTCPHOC MOJICITIUPOBAHHUC I/I3,HGJII/H>'I MMPOMBIIIJICHHOTO I[H3aI>'IHa H IOBCJIMPHBIX
YKpaIIeHUH;
- CAIIP ans MHXEHEPHOTO aHAJINM3a U IPOU3BOJICTBA XYA0KECTBEHHO-IIPOMBIIITIEHHBIX
00BEKTOB.

B uacmu, gpopmupyemoii yyacmuukamu oopazoe8amenbHuiX OMHOUEHULL:
- nu(poBbIE TEXHOJIIOTUU B IPOU3BOJICTBE FOBEIUPHBIX U3CIUM.

3. CTpyKTypa H cofep:KaHue IUCHUTLTHHBI

O6u1a;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHEIC CAVHUIIbI -108 yacos.

3.1.  Buasl yueOHoii padoThI M TPYI0€MKOCTh

n/n Bup y4ye6Ho# padoThI KO‘T;ZZCTBO Cemectp 1
AyIMTOPHBIC 3AaHATHS 48 48
B ToM uucne:
Jlexun 16 16
1.
) CemuHapcKue/mpakTHYECKUe 3aHATHS 32 32
5 JlaGopaTopHble 3aHITHS - -
CamocTosiTe1bHasi padoTa 60 60
IIpomeskyTOoUHasI aTTECTALUS
3auet/gud.3avet/rx3ameH DK3ameH
Hroro 108 108

3.2. TemaTu4yecKuii MJIaH U3yYeHHUS TUCIHHUIITHBI
Pa3mermén B npunoxxkenuu 1 k paboueit mporpamme.

3.3. ConeprxaHue pa3iesioB U CHUILTHHBI
BBenenue

[Ipeamer, 3a1auu u cosepkaHue TUCUUILTAHBL. OCHOBHBIE TAMbl PA3BUTHSI TUCIUTLIAHEI.
CtpykTypa Kypca, ero MecTo M poJib B MOJTOTOBKE OaKaiaBpa, CBsI3b ¢ APYTUMHU AUCITUTUTHHAMH.



Pa3znesn 1. DiieMeHTHI JIMHEHHON ajredpsbl

Tema 1. MaTpuubl U onpeaeTUTe/H.

[Tonarue matpuupl. Buael matpuil. [lelictBus Hag MaTpuiiaMu. Onepanyi HaJl MaTpyuLiaMu
1 ux cBomcTBa. OmnpenenuTeNy, X CBOMCTBA W BbhIYUCIICHUS. [IoHATHS MHHOpa U anreOpanye-
CKOTO JIOTOJHEeHUs. PaznokeHue onpeaenurens Mo JIeMeHTaM CTPOKHU Wi cToiO1a. Beruuncie-
HUE OIpeeIuTeNell pa3nuyHoOro NopsaKa.

OOpatHasi MaTpulla U AITOPUTM €€ BBIYUCICHHS. DJeMEHTapHbIe MpeoOpa3oBaHusl Mat-
puil. IIpuBeneHre MaTpuilbl K AMaroHaJIbHOMY WM TpanelueBUAHOMY BUAY. MatpuuHas gopma
3aIllMCH CUCTEMBI JIMHEHHBIX alnreOpanyeckux ypaBHEeHHH. PaHr MaTpuib.

Tema 2. Perienue cucreM JUHEHHBIX aJIredpanyecKux ypaBHEeHUIA.

CucteMsbl JIMHEHHBIX aaredpanyeckux ypaBHEHUI, OCHOBHbIE MOHATHA. Pemenue cucrem
JUHEHHBIX ypaBHeHUI MetosioM Kpamepa, metoiom obpaTHOil MaTpuibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Penenne npon3BoIbHBIX CUCTEM JIMHEHHBIX YPaBHEHUM METOIOM
I'aycca. Pemenne oqHOPOAHBIX CUCTEM JIMHEWHBIX ypaBHeHU. KpuTepuii CylecTBOBaHus HETpU-
BHAJIBHBIX PEILICHUN.

Pa3gen 2. DineMeHTHI BEeKTOPHOIi ajredpsl

Tema 1. JIuneiinble onepanuu HajJ BEKTOpaMH, UX CBOICTBA. JInHelHble KOMOMHALIUY BEK-
TOpOB. JIMHEWHAsT 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. baszuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUsI BEKTOopa 1o 6azucy. OpTOHOPMUPOBaHHBIN Oa3uc.

Tema 2. CkasisipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEAEHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJIBHOCTH, KOJUJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpIUnciIeHne CKaIsIpHOTO, BEK-
TOPHOT'O U CMEIIAHHOTO IPOU3BEICHUIM BEKTOPOB, 3aJaHHBIX KOOPIUHATAMHU B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. JIuneitnsie npoctpancTsa. [loHsaTue 6a3zuca MpocTpaHCTBa FTEOMETPUIECKUX BEK-
TopoB. [IpeobpazoBanne MaTpHIlbl IMHEWHOTO OIlepaTopa Mpu nepexoae ot 6asuca k 6aszucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHULIBL.

Pasznen 3. KommiekcHble Ync/Iia ¥ MHOTOYJI€HbI

ITonsiTne KOMILIEKCHOTO yKciia. DOpMBI 3alMCH KOMIUIEKCHBIX yncen. JleMcTBUs HaJl KOMILIEKC-
HbiMu yncnamu. @opmyia Myaspa. V3BinedeHre KOpHS N-Oi MOJIOKUTEIBHONW CTENEHU U3 KOM-
IUIEKCHOTO 4yKcia. PaznoxeHne MHOrouseHa Ha MHOKUTeu. OCHOBHas TeopeMa anreopsl.

Pasznen 4. AHaIuTHYeCKAs reomMeTpusi

Cucremsl koopanHaT. JleKapTOBBI IPSMOYTOJIbHBIE KOOPINHATHI HA INIOCKOCTHU U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Paznuunbie TUIBI ypaBHEHUN INIOCKOCTH U YPaBHEHUH TPSIMO# (Ha TJIOCKOCTH U B TPOCTPAHCTBE).
Beruucrnenue paccTossHUNA MEXy ABYyMsl TOYKaMHU, TOYKOU U MIPSAMOM, TOYKOU U IIJIOCKOCTBIO.
Beruncienue pacCTOAHUSA MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Brruncnenue yriioB Mexay AByMs IPSIMBIMH, IPSIMON U TUIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
Tema 2. KpuBble u NOBEpXHOCTH BTOPOIr0 NOpPsiAKa

Kpusblie BTOporo nopsiika, X reOMETpUYECKHE CBOMCTBA U ypaBHeHU. [IpuBeieHne KpuBoil BTO-
pOro nopsAaKa K KAHOHH4ECKOMY BHUJLY.



YpaBHEHHUE MOBEPXHOCTH BTOPOTO MOpsinka. KaHOHWYeckne ypaBHEHUS cepsl, SJUTUTICONAA, KO-
Hyca, runepooionsia, napadoaousa.

3.4. TemaTuka NpaKTHYECKUX 3aHITHUH MO JUCHUILITUHE
«J/IuneitHas aaredpa»

Ne 3angTus Tema 3auaTus
1 Paznen 1. DiemeHTHI JIMHEITHOH ajiredOpbl. MaTpuIlsl, 1eHCTBUS
HaJ{ MaTPUIIAMHU.
2 Onpenenmennv, UX CBOMCTBa 1 BbIYHCIIECHHE. MatpuyHas 3anuch
CUCTEMBI IMHEWHBIX YPAaBHEHUIA.
3 OOpaTHas MaTpuIla U €€ BEIUMCIICHHE.

Cucrembl TMHEMHBIX alredpandecKux ypaBHEHUH, OCHOBHBIE I10-
4 HATHUS U ONPEJENICHUs. PellleHne cucTeM JTMHEVHBIX YPaBHEHUN
metonoM Kpamepa, MeToioM 00paTHOM MaTpuUIlbl

Pemenne cucreM nuHENHBIX ypaBHeHU MeTonoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemiu.

Meton 'aycca B mpon3BOJIBHBIX CUCTEMAX JTUHEHHBIX YpaBHEHHH.
ORHOPOJHBIE CUCTEMBI JIMHENHBIX YPaBHEHUIA.

Pasnes 2. DiieMeHTbI BeKTOPHOI anaredpbl. Bekropsl. JIunel-
HbIE OIEpaluy HaJ BEKTOpaMM, UX CBOWCTBA. JIMHeHHOe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. lIoHATHE NMHEHHONW KOM-
OMHaAIMM BEKTOPOB. JIMHENHO He3aBUCUMBIC U JMHEHHO 3aBHCHU-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3Kca MPOCTPAHCTBA FEOMETPHUECKUX BEKTOPOB. Koop-
8 IUHATHl BekTopa. OpTOoHOpMHpOBaHHBIN O6a3uc. KomimHeapHOCTb,
OpPTOTOHAJIBHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTopHOE mpou3BeieHue IByX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTU BEKTOPOB
CMeniaHHOe IIPOU3BENECHUE TPEX BEKTOPOB M €0 CBOWMCTBA. BbI-
quciieHue o0bemMa napaienenurnea 1 TUpaMubl. Y CI0BUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuKcieHne CKaasipHOro, BEKTOPHOTO U
CMEIIAaHHOTO MTPOU3BEACHUN BEKTOPOB, 3alaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM 0Oas3Huce.

Jluneiinbie mpocTpancTBa. PasMepHOCTh B 6a3uC TUHEWHOTO TPO-
CTPAHCTBA.

11 Martpuia nepexoaa ot 6asuca k 6asucy. [IpeoGpaszoBanue koop-
JUHAT BEKTOpa NMpU M3MEHEeHWH Oasuca. JIMHEiHbIe omepaTopsl,
JecTBus ¢ aMHENHHbIMU onepaTopaMu. CoOCTBEHHBIE BEKTOPBI U
COOCTBEHHBIE 3HAUCHUS MATPHUIIBI

Pa3znen 3. KommiekcHble YHcjIa U MHOroYwieHLI MHOXXECTBO
KOMIUIEKCHBIX uncen. DOopMbl 3alUCH KOMIUIEKCHBIX yucen. [leii-

12
CTBHUS HaJ KOMIUIEKCHBIMH YnciaMu. Pa3noxenrne MHOTOWIEHA Ha
MHOKUTEJIH, OCHOBHAsI TeOpeMa anreOpsl

13 Paszjnen 4. AHanuTHYecKasi reoMeTpusi

Cucremsl KoopAMHAT. Pa3nuyHbIe TUIIBI YPaBHEHUM IIJIOCKOCTU
14 PasnuuHble TUITBI ypaBHEHUI IPSIMOM HA TUIOCKOCTH U B IPOCTPAH-
CTBE




15 B3aumHoe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH M B MPOCTpPaH-
cTBe. Brruncienne paccTosiHui MeXIy ABYMS TOUKAMH, TOUYKOH 1
HpSIMOI\/JI. Breraucnenue PacCTOSAHUA MCKIAY CKPCHIUBAOIIMMUCH
npssMbIMH. B3aumHOe pacnonokeHue 1utockocteil. Berumcienue
PacCTOSTHUI MEXTy TOUYKOH U TIIOCKOCTBIO

16 KpuBbie BTOporo nmopsiika ux reoMeTpruueckue CBOMCTBa. Y paBHe-
HUS 3JUTHIICA, TUIepOoibl, mapadonsl OOmiee ypaBHEHHE KPUBOM
BTOpOTOo nopsiaka. [IpuBenenue KpuBOil BTOPOro MOpsIKa K KaHO-
HU4YeckoMy Buy. [lOBEpXHOCTH BTOPOTO MOPSIKA

.

4. YuyeOHO-MeTOANYECKOE H MH(OPMAILIHOHHOE 0O0ecreYeHne

4.1. HopmarTuBHble 10kyMeHTbI 1 'OCThI

@I OC 29.03.03 «TexHONOrMs NoMrpayeckoro 1 ynakoBoYHOro npov3BoACTBa»

AxkageMuveckuil y4eOHBIM TutaH o HampasieHuto mnoarotoBku: 29.03.03 TexHonorus
nonmMrpagMyeckoro 1 ynakoBOYHOro npomssoAcTea. I[Ipodunb:  «Bu3Hec-npoueccsl
YNakoBOYHOIo NpPoun3BoACTBay. ®opma oOyuerus — ounas. 2025.

Axanemuyeckunii y4eOHBIH TulaH 1o HampasieHuro moarotoBku: 29.03.03 TexHonorus
nofmrpaMyeckoro 1 ynakoBOYHOro npoussogctea. [pogunb:  «Bu3Hec-npouecchl
YMNakoBOYHOI0 NPon3BoACTBa». dopma 06yyeHus — ovHas. 2025.

Marpunia koMmneTeHnuid 1o  HampaBieHuto noarotoBku  29.03.03  TexHonorusa
MomMrpaMyeckoro 1 ynakoBOYHOro npoussogctea. [pogub:  «Bu3Hec-npoLecchl
YNaKoBOYHOI0 NpPon3BoAcTBax». dopma 06yyeHns — ovHas. 2025.

Martpunia komneTeHnmii 1o  HampaBineHuto monaroroBku  29.03.03  TexHonorus
MomMrpaguyeckoro 1 ynakoBOYHOro npoussogctea. [pogunb:  «Bu3Hec-npoLecchl
YMNaKoBOYHOI0 NpPon3BoAcTBa». dopma 06yyeHns — ovHas. 2025.

Va3 IIpesunenra Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-

HoJslorudeckoro passutus Poccuiickoit denepanumy.
[Tpuka3 MunucrepcTBa obpa3oBanus u Hayku Poccuiickoii @enepanuu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu llopsaka mpUMeHEHHs] OpraHU3aIUsMU, OCYIIECTBISIOIMIMMU 00pa3oBa-
TCIIbBHYIO ACATCIIBHOCTD, 3JICKTPOHHOI'O O6y‘-I€HI/I$I, JAUCTAHIITMOHHBIX O6p3,30BaT€J'H)HI)IX TEXHO-
JIOTHH PpU peann3auy 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoOBHasi TUTepaTypa

3abonorckuit B.C. JIuneiinas anredpa v aHaTUTHYECKasi reoMeTpust (Y4eOHBIH KOMIUIEKC):
yuebHoe nocobue, 2-e u3n. Crep. M.: M3n-Bo MHOPA-M, 2022. 309 c. (Bsiciiee o6pa3oBa-
Hue: OakamaBpuar).

Cupotuna U.K. JIuneitnas anre6pa u aHaTUTHYECKAss T€OMETPHS: HHTEPAKTUBHBIN KypC:
yuebHoe nocodue amns By3oB. CII6, Uzn-o Jlans, 2022. 180 c.

Kypc nekuuii o jnHe#HOM anredpe U aHATUTUIECKOM reoMeTpur: yueoHoe mocoodue. // Ky-
psasueB b.10., Matsm B.U., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnslii pecypc. ]

4.3. JlonmoJIHUTeJbHAs JJUTEpaTypa


http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Kpartkuii Kypc BBICHIEH MaTeMaTHKU [DIEKTPOHHBIM pecypc]: y4eO. - DIeKTpoH. HaH. -
MockBa:  JamkoB u K, 2017. - 510 c¢. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteiaenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JIJII TEXHUYECKUX BBICIINX yueOHbIX 3aBefeHuit. Yactu 1-4. M.: MTT1Y, 2012. 400
IK3.

3. Wnweun B.A., [To3nsk O.I'. Ananutndeckas reomerpus. M.: Hayka. ['naB. pea-us ¢puzuko-ma-
TeM. IUT-phl, 1988. 224 c.

4. bexnemumie, /[.B. Pemenue 3amay u3 Kypca aHaIUTHYECKON T€OMETPUHM W JIMHEHHOW ai-
reOpsI [ DeKTpoHHEIHN pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: @usmatiur, 2014.
- 192 c. [Pesxum moctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4. DaekTpoHHbIE 00pa30oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATUN U aTTECTALMNA BO3MOXHO B AUCTAaHIMOHHOM (popmare ¢ MpuMEHEHHEM CH-
CTeMbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTrka» SIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pazmenam
MPOTPaMMBI:.

Hazsanue D0OP
Jluneiinas u BekTopHast anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTU4ecKasi reoMeTpHus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasA reoMeTpust

Pazpaborannbie DOP BKIII04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B TUCTAHIIMOHHOM (pOpMaTe yCTaHABIMBACTCS OT/EIbHBIMU pacro-
PSUKEHUSIMU [TPOPEKTOpa MO0 yueOHOH padoTe W/ LIEHTPOM yueOHO-METOUUYECKON padOoTHI.

Ka)K}lBIfI CTYILCHT 06€CH€116H I/IHZ[I/IBI/II[yaJ'II)HBIM HCOI‘paHI/IquHI)IM )IOCTyrIOM K 3J'ICKTpOHHOI71

6I/I6JII/IOT€KG MOCKOBCKOTI'O ITOJIUTEXA

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

WHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMUECKUE MAaTepUalbl B 3JIEKTPOHHOM BUJIE, TPE-

cTaBJIeHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaTremaTrdeckoro oOpa3oBaHUs

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

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

Ilomne3urie y‘le6H0-MeTOI{I/I‘leCKI/Ie u I/IH(I)OpMaI_[I/IOHHBIe MaTCpHrabl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenn pecypcoB nHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH « HTepHeT» 715 OCBOCHUS

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

4.5. JIuleH3MOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe IPOrpaMMHOe
o0ecneueHune

Ne| HaumenoBanme | Pazpadorunk 1O JocTtynHocTh Ccbliika Ha Equnblii peectp

(mpaBoo0.Jiaga- (MUIeH3HOHHOE, | POCCHIICKMX MPOrpamMMm ISt
TeJib) cBOOOIHO pac- 9BM u B/l (npu Haan4umumn)

NMPOCTPaHsieMoe)



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

1 | Astra Linux | OO0 JIuneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
2 | MoiitOduc OO0 "HOBBIE JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOI'HN" 75

4.6. CoBpeMeHHBbIe MPO(ecCHOHAIbHBbIE 0a3bl TaHHBIX U MHGPOPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Hepeqeﬂb pPecCypcCoB ceTu I/IHTepHeT, AOCTYIHBIX IJIf OCBOCHHUA NTUCIHUIIJIHHBI:

HanmMmeHnoBanue

Ccbliika Ha pecypc HocTynHoCTh

HNudopmannoHHo-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

HocrtynHa B cetn Un-
TepHET O0e3 orpaHuye-

HUHN

Nudopmanmonnsie pecypesl Cetn
Koncynsrantlnroc

http:// www.consultant.ru | loctymnHo

[Toptan ®@enepanbHBIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JIapTOB BBICILETO OOPa30BaHUS

http://www.fgosvo.ru.

HoctynHo

J1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrynHa B cetn Un-
TEpHET 0€3 orpaHuye-
1305078

IPR Books https://www.iprbookshop | Joctynna B cetu Un-

ru/ TepHET 0e3 orpaHnye-
HUHN
IIpodeccnonanbHbie 0a3bl JaHHBIX
basa maHHBIX Hay4HOM DIIEKTPOH- http://wwwe.elibrary.ru JlocTymHo
HOM OMOINOTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | octymHo
noJuTeMaTHIecKas peepaTuBHO-
oubnuorpaduyeckas u



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

HayKoMmeTpuueckas (0ubamomerpu-
yeckas) 6a3a JaHHBIX

S5. MaTepl/IaJILHO-TeXHPI‘IeCKOC odecreueHue ANCIHUIIJINHBI

MaTepI/IaJII)HO — TeXHH4YecKas 0as3a YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0OB
3aHATHH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOIUM CAaHUTAPHBIM U
MPOTHUBOIIOKAPHBIM IIpaBUIaM U HOPMaM.

Kadenpa «Maremarnuka» He pacnojaraet COOCTBEHHBIM ayTUTOPHBIM (POHIOM U UCIIONb-
3yeT yueOHble ayTUTOPUU U3 0011ero poHaa yHUBEpCUTETA.

IIpu HeoOXomUMOCTH JUISI TPOBEACHUS HMHTEPAKTUBHBIX IPAKTHUECKUX 3aHATHH
HCIIOJIB3Y- FOTCA KOMIIBIOTEPHBIC KJIIACChl YHUBCPCUTETA.

6. MeToaM4ecKue peKOMEeHIauu

6.1. MeToauyeckne peKOMeHaIMU JJIsl MPenoaBaTeisi 0 OPraHu3aIun odyue-
HUSA

[Ipexne Bcero, caemayeT 0OpaTuTh BHUMAHHUE CTYICHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
JaeMbIi MU MaTepual He TpeOyeT KaKoW-Tu00 CIeHaIbHOMN (JIOTIOTHUTENHHOM) MTOATOTOBKH H
BITOJIHE MOKET OBITh YCIIEIIIHO U3Yy4€H, €CIIU CTYJIEHTHI OYyT MOCENaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJTHSTH JIOMAIITHUE 33JIaHUS U TIOJIH30BAThCS (IIPH HEOOXOAMMOCTH ) CUCTEMOH IUTAHOBBIX KOH-
CyJbTAllMM B TEUEHHE KaXJOro cemecTpa. Bomeamme B Kypc MaTeMaTHKU pa3zieiibl SBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHHS PA3HOTO PoJia 3aa4 BHYTPU CaMOM MAaT€MATHKHU U MPUKIIAIHBIX 3a-
nad. MIX oCcBOEHHE MOMOXET CTYJEHTaM JIOTUYECKH BEPHO, apIYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEITHO MPUMEHATh HAaKOTUIEHHbIE 3HAaHUS B Mpo(deccroHalbHOM
JIeSATEIbHOCTH.

Heo6xonumo ¢ camoro Haudazia 3aHATHH PEKOMEHA0BaTh CTYAECHTAaM OCHOBHYIO M JIOMOJ-
HUTEJIbHYIO JINTEPATYPY, @ B KOHLIE CEMECTPA J1aTh CIIUCOK BOIIPOCOB I MOATOTOBKH K 3K3aMEHY.

Ha nepBom 3aHsATHYM MO AUCHUITIMHE CIeAyeT 0053aTenbHO TPOUH(GOPMHUPOBATH CTY/ ICH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALUH 110 TUCIUIUIMHE, CPOKAX €€ MPOBEICHUS,
YCJIOBHSX JIONYCKa K MPOMEXYTOYHON aTTECTAllMU, IPUMEHSAEMBIX BUAAX TPOMEKYTOUYHOIO KOH-
TPOJIS.

N3noxenue T€OpEeTUYEeCKOro mMaTepHualia JIOJKHO COIMPOBOXKIATHCS WILIHOCTPATUBHBIMU
npUMepaMu, TIIATEIFHO OTOOPAaHHBIMH MpenoaBaTeieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJIKH [IPU PELLICHNN 33]1a4¥ HE OTBJIEKAJIN OT INIABHOTO: OCMBICIIEHUS UJEU U CYTU IPUMEHS-
eMbIX MeTo0B. ClielyeT Bcerjia ykas3bIlBaTh IPUMEPhI IPAKTUUECKOTO MPUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUN U HOPMYIL.

[TpakTHdeckue 3aHATHS AOJDKHBI ObITh OPraHU30BAHBI MIPEIOIaBAaTeNIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI HAa MEPUOJUYECKOE BHIIIOJHEHUE CTYACHTaMU HEOOJbIION caMOoCTOs-
TEJIbHOM pabOTHI B Ay TUTOPUU JJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

Hpenoz[aBaTenb, BCI[yHII/II\/'I MPAKTUYCCKUC 3aHATUA, JOJKCH COTIaCOBBIBATDH y‘-Ie6HO-T€Ma-
THUYECKUH MJIaH 3aHATHU C JICKTOPOM, UCII0JIb30BATh CAUHYIO CUCTEMY 0003HAYCHHH.

[IpenogaBaTento ciaeayeT 10OMBAThCS CHCTEMAaTUYECKOW HEMPEpPBIBHOW pabOTHI CTYICH-
TOB B TEUCHHUE CEMECTPaA, HEOOXOANUMO BBISBIISITH CHIIBHBIX CTYJICHTOB U ITPUBJIEKATh UX K HAYYHOUH
paboTe, K y4acTHIO B pa3HOTO PO/ia OJMMITHAAAX U KOHKYpCaX.

CTyaeHT IOJDKEH ONIyliaTh 3aMHTEPECOBAHHOCTH MPENOAaBaTess B JOCTHIKEHUH KOHEU-
HOTO pe3ylibTaTa: B MpUOOpeTeHHH OOYYaIOIMMUCS TPOYHBIX 3HAHWW, YMEHUN W BIAJCHUS
HaKOIJIEHHON MHpOpMAIIUEH 17151 pEIIeHHS 3a/1a4 B PO()EeCCHOHATBLHOM eI TEIbHOCTH.



6.1.1. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBe/ieHne 3aHATUN U aTTecTaluii B AUCTAaHIMOHHOM (popmarte ¢ mpuMEHEHHEM CH-
CTeMBbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «KMaTeMaTrKay JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus padoT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCSA OTACIBHBIMH PACIIO-
PSYKEHUSIMH ITPOPEKTOpa 10 YueOHOM paboTe U/UiTu IIEHTPOM YIeOHO-METOAMUECKOM paOOTHI.

6.2. MeToauuyecKkue yKazaHus AJ151 00y4aOIIMXCs 0 OCBOEHHIO
U CHUATLUTHHBI

Pa3nesi: 3s1eMeHTHI JINHEHOI ajaredpbl

Martpuusl ¥ onpeneaurtenau. [Ipexne Bcero, CTyIeHT IOJDKEH MOHATh, YTO MaTpHLA —
3TO Tabiuua yucen (MpuyeM 3Ta Tabliuia MOXKET UMETh OJIMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOYKET OBITh U MPSMOYTOJIbHO), @ ONIPEIEIIUTEINb- 3TO YHCIIO, 3alIMCHIBAEMOE B BUJI€ KBAAPATHON
TaOJIUIBI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIbKO Y KBaPATHBIX MATpPHIL.

Cnenyer oOpaTuth 0c000€ BHUMAHUE HA ONEPALIUI0 YMHOXKECHHS PSMOYTOJIBHBIX MAaTPHIL
U TOHSTH, KAKUM TOJy4YaeTcs MOPSAIOK MaTpULbl — Mpou3BeaeHus. OCOOEHHOCTh MAaTPHI] TAKKeE
COCTOUT B TOM, YTO IIPOU3BEICHUE MATPHI] HE MIEPECTaHOBOYHO, TO ecThb AB [ BA .Crenyer 00s-
3aTelNbHO yOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1aUH.

BaxxupiM siBisierca moHsiTue oOpatHOM MaTpuubl. Hano 3HaTh yciioBUE CyLIECTBOBaHUS
0o0paTHOM MaTpHIlbl U AITOPUTM ee nocTpoeHus. [locne ee BrIUUCIIEHUS 11e1eCO00pa3HO enaTh

IPOBEPKY MIPABUIILHOCTY PELIECHHUS, BBIIOIHUB onepanuio ymMHoxenus AA [ E (momkHa momy-
YUThCS €JUHUYHAS MaTPULIA)

[Tpu u3zydeHuun onpenenurTeneii Halo YeTKO YCBOUTh MOHITHS MUHOpPA, alredpandeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOWCTBA OmpenenauTens. /s ocBOeHNs TEXHUKU BBIUUC-
JICHUs OTpeAeNUTENel 1eecoo0pa3Ho, BEIOPAB MPOU3BOJIBHBIN ONMPEACIUTENb BBIIIE TPETHETO
NOpSAZIKA, PACKPBITh €0 Pa3InYHBIMU CIIOCOOAMU, IPUMEHSS Pa3JIoKEHUE U IO CTPOKaM U IO
cron6oam. O6paTuTe BHUMaHKE, KaKUE CTPOKHU (CTOJIOIBI) TPEAIOUTUTEIbHEE BRIOUPATh IS pac-
KPBITHSI OTIPEICIHUTEIS, YTOOBI YIIPOCTHUTH €ro BeruucieHne. OcobeHHo 3(pPeKTUBHO BBIUMCIICHHIE
OTIPENICNIUTEIIS C IIOMOLIBIO AIEMEHTAPHBIX NPEOOPa30BaHUN, TPUBOASAIINX €r0 K TPEYroJbHOMY
BUTTY.

[Tpu u3ydyeHuu peueHui cucTeM JIUHEHHbIX anredpandeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMaHUE, NIPEXK/IE BCET0, Ha TIOHATHE PELIEHHs CUCTEMBI U YCJIOBHUS CYILIECTBOBAHMS pellie-
HUH B 3aBUCUMOCTH OT COOTHOLIEHMSI MEKLy PAHIOM MaTpULbl, PAHTOM PAaCUIMPEHHON MAaTPHIIbI
CUCTEMBI M YUCJIOM HEU3BECTHBIX M ypaBHeHMU. OOpaTUTe BHUMAaHUE Ha YCJIOBUS NPUMEHEHUs
dopmyn Kpamepa u merona obpatHoi MaTpullbl. BHUMaTenbHO pazbepute MpUMepsl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHEeHUN metronoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJIHBIX MEPEMEHHBIX).

Pa3nesi: JieMeHThI BEKTOPHOM ajredpnl

[Tpu n3yueHuu AaHHON TeMbl OOpaTUTE BHUMAaHUE HAa JMHEHHbIE ONEepaluu HajJ BEKTO-
pamu, Ha OHSTHS JIMHEHHOW HE3aBUCUMOCTH M JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha hyH1aMeH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pasJio-
JKEHHE BEKTOpa 1o O6a3ucy.

3HaTh OnpeeleHne, FEOMETPUUECKHE CBOMCTBA CKAJIIPHOIO, BEKTOPHOI'O U CMELLIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /I X BBIYUCICHHS B BEKTOPHOM U B KOOPJIMHATHOM hopme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HapHOCTH BEKTOPOB.

Pa3nesi: kOMIJIeKCHBbIE YHCJIa 1 MHOTOYJIEHbI



B sTom paznene, mpexie Bcero, HaJlo MOHSITh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIIH-
pPEHUEM MOHATHUS JIeMCTBUTENBHBIX YHCEI, 3HATh ONpeAeTIeHUEe U TpH (POPMBI 3aIIUCH KOMILJIEKC-
HOTO yucina (anredpandecKyro, TPUTOHOMETPHIECKYIO B TIOKa3aTeNbHYI0), TEOMETPUIECKYIO WH-
TEPIIPETALMIO KOMIUIEKCHOTO YHCIIa U B3aUMHO-0JJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
KOMITJIEKCHBIX YHUCEJT 1 MHOYKECTBOM TOYEK KOMIUIEKCHOH TUIOCKOCTH. 3HATh (popmyiry Diinepa.
KommiekcHble 4ynciaa MOKHO M300pa)xaTh ¢ IMOMOIIBIO BEKTOPOB HAa KOMILJIEKCHOM IUIOCKOCTH.
[ToaToMy omneparyu CI0KEHHUS U BBIUUTAHUSI KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K Orepa-
IUSIM CJIOKEHUS ¥ BBIYMTAHHS COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh ¥ yMETh BBINOIHATDH ONIEPAllUH YMHOKEHUS, 1eJICHHs], BO3BEICHUS B MOJIOKU-
TEJIBHYIO CTETNEHb KOMIUICKCHBIX YHCEN, 3alIUCAHHBIX B TPUTOHOMETPUUYECKOU (opMme, U3BJIeUe-
HUS KOPHA N-OM CTETEHH M3 KOMIUIEKCHOTO YHCIa.

Crnenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTb JIF00as anreOpanydeckast onepamusi HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJUT
3a TpeJieNbl 001aCTH KOMITJIEKCHBIX YHCE.

Hano 3Hath paznuyHble BUABI Pa3iokKeHUs] MHOTOYWIEHAa Ha MHOXKHUTEIH JIs CIy4aeB, KO-
I71a cpeid KOpHEW MHOTO4JIeHa MOTYT OBITh KpaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEICHUS OYIyT
UCIIOJIb30BAThCS, HAllPUMEp, B MHTETPAJIbHOM MCUYUCICHWU TPU BBIYUCICHUHW HHTETPAJIOB OT
IpOOHO-pallMOHATBHBIX (DYHKIHHA, IPU PELICHUN JIMHEHHBIX OJTHOPOIHBIX NU(p(depeHIInaTbHBIX
ypaBHEHUH N-TO MOPAJKA C TOCTOSIHHBIMU KO3 HUIIUEHTAMH.

Pa3nen: AHanuTHyecKkasi reoMeTpust

[Tpu u3ydyeHnn aHaIUTUYECKOI T€OMETPHUHU CIIEAYET, MIPEXKE BCEro, MOHATh, YTO €€ 3aJauei sB-
JsIeTCsl U3yUCHHUE TeOMETPUUECKUX 00BEKTOB MPHU MOMOIIY AHATUTHYECKUX METOAOB anreOpsl U
MaTeMaTHYeCKOTo aHaliu3a. B ocHOBe Takoro mojxo/a jJeXuT METo]l KOOPAUHAT, BIIEPBbIE CUCTE-
MaTH4Yecku npuMeHeHHbli P. Jlekaprom. OCHOBHBIE IOHATHUS T€OMETPHUH (TOUYKA, MpsiMas, II0C-
KOCTb) SIBJIIIOTCS HEONPEICNIIEMbIMH, U U1 UX ONMUCAHUS NMPUMEHSIETCS aKCMOMaTU4YeCKUil Me-
TO/I, TO3BOJIAIOLINI YCTAHOBUTH B3aUMHO OJJTHO3HAYHOE COOTBETCTBUE MEXK/1y MHOXKECTBOM TOUYEK
IPSIMON U MHOKECTBOM JIEWCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpIHHAT.
Hano ueTko ycBOUTH pa3nuyHbie POpPMbI ypaBHEHHH MPSIMOI U IUIOCKOCTH YMETh MEPEXOIUTH OT
o1HO# Gopmbl K apyroi. CienyeT OCMBICTUTh U YCHEIIHO NMPUMEHSITh PEHICHHS KIIaCCUYECKUX
3a7lay aHAJIMTUYECKOH IeOMETPUH O B3aMMHOM DPACIOJIOKEHHH MPSAMBIX U IUIOCKOCTEH, YMETb
OTPEAEIIATh YIJbl U PACCTOSHUS MEXKIY Pa3IN4YHbIMU T€OMETPUUECKUMH OObEKTAMH.

OTMeTuM B 3aKIIIOYEHHE, YTO YCIHEIIHOE U3yYeHHE AUCHUILIMHBI « JInHeiHas anreGpay,
npuobpeTeHne He0OXOIMMBIX KOMIETEHIIUN, YMEHUHN U HABBIKOB BIIAJICHUS MaTeMaTHYECKUM afl-
naparoM TpeOyeT OT CTYJIEHTOB OOJBIIONH CaMOCTOSATENbHON paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C y4eOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOJAMMBIX Ha BCE BU/IbI ayIUTOPHBIX 3aHATHH.

/. ®OH]I OLIEHOYHBIX CPE/ICTB

®oHx OLIEHOYHBIX CPENCTB mpencTaBiieH B [Ipuokennn 2 kK pabodeit mporpamMme W BKITIOYaeT
pas3ielsl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIHTaTOB O0yUYEHUS

2 llIkana 1 KpUTEpUU OLICHUBAHUS PE3yJIbTATOB O0yUYCHUS

3. OneHOYHBIC CPECTBA

3.1. Texyuuii KOHTPOJIb

3.2. TIpomexxyToYHas aTTeCTaIus



IHpunoscenue 1

TeMaTn4yecKkuil IUIAaH JUCUMILVIMHBI «JIMHelHas ajredpa» 1Mo HANPAaBJIEHUIO MOATOTOBKH

29.03.03 29.03.03 «TexHonmornsa nonmrpagpuyeckoro 1 ynakoBoyHoro
NPON3BOACTBa»
(6akanaBp)
Ounas popma 00yueHus
"o naGopa 2025
Buasbl yue6Hoii padoThI,
BKJII0YAsI CAMOCTOSITEJILHYIO Buapl camocTosiTe 1bHON PadoThI ®opmbl
o = aTTecra-
=
Pasien 5 “E[ padoTy CTYEHTOB, CrtyneHTOB mn
é = U TPYA0€MKOCTh B Yacax
n/n CP | KC
J | I/C | JIad C P K.P. | K.IL. | PI'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Pa3nesn 1. DineMeHTHI JTUHeHOM aJ1-
1.1 | redopsl Marpuiipl, IeUCTBUS HAJ MATPH- 1 1 2 2 3
aMH.




1.2

Onpenenureny, uX CBONCTBAa M BBbIUMCIIEC-
HHe. MaTpuyHasi 3allicCh CUCTEMbI JIMHEM-
HBIX YpaBHEHH.

Briiaua 3aganmii PI'P Ne 1 o guHeliHo#i
ajareope .

13

OOpaTHas MaTpwuIla U ee BeIuucienue. Mar-
pUYHas 3alUCh CUCTEMbI JIMHEHWHBIX YypaB-
HEHUU.

14

CucTeMbl TMHEWHBIX anreOpandecKux
YPAaBHEHUH, OCHOBHBIE ITOHATHUS U OIIpe/ie-
JeHus. Pemenue cucTeM JIMHEWHBIX ypaB-
HeHuii MmetoioM Kpamepa, metogom obpart-
HOW MaTpPHUIIbI

1.5

Pemienue cucrtem JTUHEMHBIX ypaBHEHUI
MeronoM ["aycca. Panr marpuuel. Teo-
pema Kponekepa — Kanesum.

1.6

Meton 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUN. OHOPOIHbBIE CHU-
CTEMBI JIMHEUHBIX YPAaBHEHU.
CamocrosiTesibHas padora Nel B ayauTo-
P¥H 110 JINHEHHOI anredpe

1.7

Pazgea 2. Bekropsl. JIuHeiHbIe onepanuu
HaJl BEKTOpamMu, MX CBOWCTBAa. JIMHElHbIE
KOMOWHAIMKM BEKTOPOB. JIMHEWHO He3aBU-
CUMbIE U JIMHEHHO 3aBUCUMBIE CHUCTEMBI
BEKTOPOB.




Briiaua zananmii PI'P Ne2 o BeKTOpHO¥
aareope.

1.8

[Tonstue 6asuca. KoopmuuaTsel BekTOpA.
KonnuneapHocTh, OpTOrOHATBHOCTD U KOM-
IJIAHAPHOCTb BEKTOPOB.

1.9

CkansipHO€ ITPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BEKTOpHOE NPOMU3BENECHHUE ABYX
BEKTOPOB, €TI0 CBOWCTBA.

1.10

CMeliaHHOE IPOU3BENIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Beruncnenune obobema ma-
pamenenunena. YciloBHE KOJJIMHEAPHO-
CTH, OPTOrOHAIBHOCTH M KOMIUIAHAPHOCTHU
BeKTOpOB. OpPTOHOPMHPOBAHHBIA  Oa3ucC.
Borunicnenue CkaiasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BENECHUN BEKTOPOB, 3a-
JTaHHBIX KOOpAWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesibHasi padoTa Ne 2 B ayauTo-
PMH 110 BEKTOPHO ajredpe

10

1.11

Jluneiinpie mpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO MPOCTPAHCTBA.

Marpuiia mepexoga oT 0asuca kK 0asucy
peoOpa3oBaHue KOOPAMHAT BEKTOpa IPHU
n3MeHeHnu 06azuca. COOCTBECHHBIC BEKTOPHI
M COOCTBEHHBIE 3HAUECHUS JIMHEMHOTO OIle-
paropa.

11

1.12

Paszgen 3. KoMmiekcHbIe YHCJIa 1 MHO-
ro4wieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. GopMbl 3aMUCH KOMIUIEKCHBIX YHCEIL.

12




Onepaum/l HaJd KOMIIJICKCHBIMHM YHCJIaMH.
Pasznoxxenue MHOrodjeHa Ha MHOXKHUTEIIH
OCHOBHasi T€OpEMa aJ'IFe6pr

1.13

Paznen 4. AHaIMTHYECKASI TeOMETPHUSA
Cucremsl koopauHaT. Pa3nuuHble THUIBI
YpPaBHEHUH MJIOCKOCTH

Bruiaua 3aganuii PI'P Ne3 1o aHaJIuTH-
YEeCKOI reoMeTpuu

13

1.14

Paznuynblie TUNBI ypaBHEHU TPSIMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3anmMHOe pacnonoxeHue npsiMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSIHUI MEXKIY ABYMs TOYKaMH, TOUKOU U
npsMoi.. B3auMHoe pacnosioxkeHue Iioc-
KOCTeH. BplunciaeHuEe pacCTOSHUN MEXIY
TOYKOM Y INTIOCKOCTBIO

CamocrosiTe1bHasi padota Ne 3 B ayauTo-
PHMH 110 AHAJIMTHYECKON reOMeTpHH

15

1.16

KpuBbie BTOporo nopsiika ux reoMeTpuye-
CKHE CBOMCTBA. YpPaBHEHUs DIUIMIICA, TH-
nep6oibl, mapabonsr OOmiee ypaBHEHHE
KpuBOoW BTOporo mnopsaka. I[IpuseneHue
KpPUBBIX BTOPOIO IMOpsJIKA K KaHOHHYE-
ckomy Buay. [loBepxHOCTH BTOpOro Io-
psanka

16

dopMa aTTecTanuu

19-
21




Bcero yacoB o fucuuInge

16

32

60

PI'P

cam
pao.




Ilpunoscenue 2

®OHJA OIEHOYHBIX CPEJACTB
MO TUCLUTIJINHE

«/InneiiHas ajaredopa»

1. MeToabl KOHTPOJIA M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

Jn1st KOHTPOJIS yCIIeBa@MOCTH 1 KaueCTBA OCBOCHHS AUCIUIUIMHBI HACTOSAIIEH TPOrpaMMOi
IPETyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCreBaeMOCTH (TEKYILU KOHTPOJIB);
- IPOMEXYTOYHAs aTTecTalus (3K3aMeH).

2. IIkaJjia U KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

DopMa NPOMEKYTOUYHOM ATTECTALUM: IK3AMEH

[TpomesxyTouHas aTTectaius oOyJaromuxcs B popMe s3K3aMeHa MPOBOAUTCS MO pe3ysbTaTaM
BBITOJIHEHHSI BCEX BUI0B YUe€OHOM paboThl, MPeayCMOTPEHHBIX YUE€OHBIM IJIAHOM I10 JaHHOH JAucLu-
IUIMHE, NP 3TOM YYUTBHIBAIOTCS PE3YJbTaThl TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH B TEUEHHUE Ce-
Mmectpa. OleHKa CTEeNeHH JTOCTHKEHUsI 00yUYaloMMUCS TUIAHUPYEMbIX Pe3yIbTaTOB OOY4YEHHUs MO
JUCLUILIMHE IPOBOJIUTCS MPENOIAaBaTENEM, BEAYILIUM 3aHATHS 110 TUCLUILUIMHE METOAOM IKCIEPT-
HOM oneHkH. Ilo uToram npoMexyTo4Ho# arTecTalyy MO AUCLUILIIMHE BBICTABIISAETCS OLEHKA «OT-
JMYHO», «XOPOLLIO», «yIOBJIETBOPUTEIBHO» WU «HEYOBIETBOPUTEIBHOY.

MIxana oneHuBaHUA Onucanue

BrinonHeHs! Bce o0si3aTe/ibHbIe YCJI0BHUSI NOATOTOBKH CTY-
JAeHTa K IPOMEKYTOYHOH aTTeCTALWH, IIPETyCMOTPEHHBIE
nporpaMMoil aucuuIuiiHel. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB IOKA3aTeJIsIM, IPUBEACHHBIM B
OtnnuHO TabNuIaX, ONepupyeT MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKAMU, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CIIOKHO-
ctu. Ilpm 3TOM MOryT OBITH JONMYILIEHBl HE3HAUYUTENbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyAHEHUS INPH TNEpeHOCe 3HAHUU U
YMEHHM Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4u.




Xoporo

BeinonHens! Bce o0si3aTe/ibHbIe YCJI0BHUSI NMOATOTOBKHU CTY-
JAEHTA K IPOMEKYTOYHON ATTECTAUMHU, IPEIyCMOTPEHHbIE
nporpaMMoil quctuIuivHel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTENISIM, IPUBEACHHBIM B
TabJIMIaX, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMH. B To jxe BpeMs ITpu OTBETE JOIyCKAeT HECYLIECTBEH-
HBIC IIOIPELIHOCTH, 3aJa4U PEIIAeT ¢ HEAOYETaMH, HE BIIUAIO-
MU Ha OOIIMIA X0/ PEeIICHHUS.

Y,Z[OBJ'IGTBOPI/ITGHBHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJIOBHSI NOATOTOBKH CTY-
JAeHTa K MPOMEKYTOYHOH aTTeCTAlMH, IPEIyCMOTPEHHBIE
IporpaMMoil qucuuIuivHbel. CTyI€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENsAM, IIPUBEICHHBIM B
Ta0JINIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HerlyOOKue 3HaHUs, IPU OTBETE HE
JIOTTYCKaeT IrpyObIX OMIMOOK MM MIPOTUBOPEUUil, OJJHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JNOJIKHAsl CBSI3b MEXAY aHa-
JM30M, apryMeHTalluedl U BbIBOJAMM, B PELICHUH 3a7ad MOTYT
coJiep>KaThCs TpyOble OmMOKH. J[y1st moy4eHus NpaBUIIBHOTO OT-
BeTa TpeOYIOTCSl YTOUHSIONINE BONIPOCHI.

HeynosnerBopurensHO

He BeImonHeHbl 00si3aTelbHbIE YCJOBHSI NOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHON AaTTECTAUMH, IPEITYyCMOTPECHHBIE
nporpammoit aucuuruinebl, UJIM cTyneHT neMOHCTpUpyeT He-
IIOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B TaOJIMIaX, TOMyCKAKOTCs 3HAUUTENIbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBHE 3HAHMI, YMEHHUI, HaBBIKOB IO psNy IOKa3aTesei,
CTYJEHT UCIBITBIBAET 3HAYUTEIIbHbIE 3aTPYJHEHUS IIPU OINIEpH-
POBaHUU 3HAHUAMU U YMEHUSAMU.

3. OueHoYHbIE CPeICTBA

HaunmenoBanue
OLIEHOYHOT'O Cpe.I-
CTBa

[Ipencrarnenue ome-
HOYHOI'O CPEJICTBA B
dOC

Kpatkas xapakrepucTiKa OLEHOYHOTO
cpencTBa

KonTposnbnas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpenctBo NMpoBEpKH YMEHUI NMPUMEHSTh
IIOJIyYEHHBIEC 3HAHUA JUIA PEIICHMS 3a]1a4
OIPEJEICHHOTO THUIIA 10 TEME WIH pas-
ey

Kontposnbnble 3a1a-
Hus (mpumep)




PacueTtHo-rpadu-
yeckas padbora

CpencTtBo MpOBEPKU YMEHHMI NPUMEHSATH
II0JIy4YEHHBIE 3HAHHUS 110 3apaHee OIpee-
JICHHOW METOJUKE Ul pEelIeHus 3ajad

Kommnexkt 3amanuit
ISl BBITIOJIHEHUS pac-
YeTHO-TpapUIECKOM

(PTP) .
WJiIn 3aJaHuM I10 MOI[y.TIIO I aucuu-

[UTHHE B LIEJIOM.

paboTsl

CpencTBO KOHTpOJIS, OpPTaHU30BaHHOE KaK
crienMaybHas Oece/ia me1arorndeckoro pa-
0OTHHMKA C OOYYaroOIIUMCSI Ha TEMBI, CBS-

YCTHBIN OIIpOC CO- Bompocsl o

3 OecenoBanume, 3aHHBIE C U3y4aeMOU JUCIMIUIMHOM, U pac- | TeMam/paszienam Jauc-
(YO) CUMTAHHOE HA BBISICHEHHE 00bEMa 3HAHUU [HATUIAHEI
00y4Jaromerocs o OomnpeaeicHHOMY pas-
Jey, TEME, IPOOIEME | T.II.
Cucrema CTaHIaPTU3UPOBAHHBIX 3alaHHH,
Tect [103BOJIAIOLILA AaBTOMAaTHU3UPO-
4 Bapmuant tecrta
(T) BaTh IPOLEAYPY M3MEPEHHs YPOBHS 3Ha-

HUH 1 yMeHUI 00y4aromerocs.

5 | Dk3amenanuonubie | CpeaCTBO MPOBEPKHM  3HAHWH, YMEHHH, | DK3aMeHAIIMOHHBIC
OUIIeTHI HaBBIKOB. MOXKET BKIIIOUATh KOMIUIEKC T€O- | OUJIETHI.
(9B) PETHUYECKUX BOIPOCOB, 3ajad, MpaKTH4ue-

CKHX 3aJIaHUH.

3.1. Tekymmii KOHTPOJIb

OrneHOYHbIE CPeICTBA TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE BOTIPOCHI
U 3a7jaHus B popMe OJaHKOBOTO TECTUPOBAHMS JUIsI KOHTPOJISI OCBOCHHUSI OOYUYaAIOLIMMHUCS Pa3/ieioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHo-rpaduyecKkoi padoThl.

PacuerHo-rpadguyeckas padora Nel mo JuHeiiHoi aaredpe.

Kpatkoe comepxanue pacueTHO-Tpaduueckoit padoThI:

Martpuusl u onpenenureny. PenieHne cucteM JTUHEHHBIX ajareOpanyecKux ypaBHEHMH METOJaMU
I"aycca, Kpamepa u oOpaTHO MaTpHIIbL.

PacuetHo-rpadguyeckasi padora Ne2 o BeKTOpHOii ajaredpe.

Kpatkoe conepkanue pacueTHO-rpaduieckoil paboTsl:

Bexropsl, nelictBus Haj BekTopamu. CKasIpHOE, BEKTOPHOE, CMENIaHHOE IPOU3BEICHHS BEKTOPOB.
PacuerHo-rpajduueckas padora Ne3 no aHaAJINTHYECKON TreOMeTPHH.

Kpatkoe conepkanue pacueTHO-rpaduieckoil paboTsr:

Paznuunblie BUABI ypaBHEHUN NPSIMOM U MIIOCKOCTH. B3anMHOE pacnonokeHue npsmMbIX Ha MIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KoMmiaekT 3axanmii

JJIS BBINOJIHEHUSI pacyeTHO-Tpaduueckux pador (PI'P)
1o AUCUUIUIUHE «JIuHellHas ajaredpa»

PI'P Nel, vacrth 1



01 1 0g =2 0 2@
3amganue Nel. Jlanpt matpuer A= -1 3 2 - wmw B="0 03 3

[ I [ [

14 0 “3p 11 01

Beimonuuts neiicteus: A2 +8BT .
3ananne No2. TTpooKUTh JaHHOE MaTpudHoe paBeHctBo (2A+3B)° [14A® [16AB =[]

Y IIPOBEPUTH €r0 JJi MaTpull A U B U3 epBOro 3aJaHusl.

3aganne No3. BeraucauTh onpeeTuTeNb IByMsl CIIOCO0aMu: pa3ioKEHUEM I10 TIEPBOM CTPOKE U
pa3IoXKEHUEM IO TIEPBOMY CTOJIOILY.

1 0 1 2
02 1 M
1 1 M1 1
11 -2 1

3amanue No4. JIns qaHHOM MaTpUIlbl HAUTH 00paTHYIO0 MaTpuily. Caenath mMpoBEpKY.

El 0 21

1 1 0D
[ 0
Dil 2 3-

3ananue NoS. Pemmts Mmatpuanoe ypasaenne AXB=C (maiitu X). Crenats npoBepky.

n1 21 13 40 10 40
A=" 5 B=1 1 Cc=1 .
02 1 12 37 09 3

3aganue No6. HaliTu panr MaTpHuiibl.

0 I
0! 51 4 3 L0
EZ 3 89 55
T T T 20;

PI'P Nel, 3apaHus 1o pelieHUI0 CHCTeM JIMHEHHBIX aJiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucremy meronom Kpamepa. CaenaTh IpoBEpKYy.

Xt +4Xo TX3 =2
(2% +2X%, +3X; =7
[3% +6X, 2%x; =1

3aganue No2. Peruth cucremy u3 Nel merosiom 0OpaTHOM MaTpUIIBL.
3ananue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3aganue Ne4. Pemnte HeogHOPOAHYIO cucteMy MetooM ["aycca. Haiitu ob1ee pemienue u yact-
HOE PELICHHUE.



X, + X+ 2%+ 3%, =5
13X + 2%, (14X, 112X, =1
U 5x +4x, + 4x,=11
3amanne NoS. Pemmth otHOpOIHYIO cucTeMy MeTosioM ['aycca. Haittu oGmiee pemenue u @CP.

12x +6x2 [19x%3 [19% =0
4y, (15X, +x, =0

BX 4 3%, — X, — 4%, =0
X, 03X, + 2%, +5x, =0

PI'P Nel, yacth 2

3amanme Nel. TlokasaTh, 4TO BEKTOPEL m, n, p oOpa3yioT GaskC B MPOCTPAHCTBE U PA3IOKUTH

BekTOop & Mo »tomy Gasucy: M =(1, [11,2);n =(2,0,3),p=(02, 1,1),a=(5, [4,13).
Bamanue No2. Jlanbl Bextopbl M 1 1. BBISCHATD — KOJUTMHEAPHDI JIH BEKTOPE & 1 D .
m=(28 18,8)h=(121,6,1 a=2m+n,b=2nm.

O
3aganue Ne3. Haiitu |§ | , eCITi |m| = 6\/5, |ﬁ| =2,(m,n) =135, a=6n [Im.

Bananue Ned. Jlan [JABC.Haittu [I1B,ecu A(1;01;2),B(3;3;2),C(7;1;2).

3amanue Ne5. Tlpu Kakux X BEKTOpHl @ U D mepneHauKyaspHbI?

a=(x;1; D4),_b = (x 1 3;12; Xx).

3amanue Ne6. Haility miomaas napauieaorpaMMa, IIocTpOSHHOTO Ha BEKTopax a u b .

_ L
a=2mO5nb=m+m M =12, |n|=3, (m,rr)=g.

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

3aganue Ne8. Jlansl BeKTOpsl &, 0, C. BBISCHUTBL — KOMIUIAHAPHBI JIM BEKTOPBI. ECIIM BEKTOPHI HE

KOMILTaHapHbI, TO HAWTH 00BbEM IapasuleNienuIea, IOCTPOSHHOIO Ha BEKTOpax @, b, ¢ | ompene-

JUTH — KaKyl0 TPOUKY OHU 00pasyroT.
a(1;01;5), b (2;4:02),¢c(3;0;1).

3ananue Ne9. [y muHeliHoTro oniepaTopa A 3aaaHbl 00pa3bl 0a3ucHBIX iieMeHTOB A€, Ag,, Af,

. 3amucaTh MaTpully oneparopa A B O6a3uce €, €,, €, U HAlTH 00pa3

snemMeHTa X.
AG, =78 +38, 12e, Ag, =8, [Je,+4e, Ag, =28 +28,+38,,

X =28, [148,+8,.



3amanue Nel10. Haiitu coOCTBEHHBIC 3HAUCHHS M COOCTBEHHBIE BEKTOPBI JUHEHHOTO OTepaTopa,
3a]laHHOT'O B HEKOTOpOM basuce Matpueil 5 - | /114 1

2]
PI'P Ne 1, yactn 3

Bamanune Nel. TIpsimass |, mpoxomut uepes Touky A mapamtensho Bektopy (. [lpsmas |, mpo-

XOIUT 4epe3 Touky B meprenaukyssipro Bekropy M. Haiiti TOUKy nepeceyeHus mpsMbIX U YO

mexay aumu, et A(3;5), 0 (1;3), B(0;5),n (03;4).

3aganue No2. Jlana npsimast |, . Ilpsmas |, mpoxommt yepes roukn A u B. Haiitu paccrosinue ot

Touku nepecedyerus npsmbix |, u 1, mo mpsmoii | ;.

LIx = [18t [3
P ; ; : +2=0.
! Hy:3t+4, A(410)’B(7,3), |3 9x D12y 2=0
3aganue Ne3. Haiitu pacctosnue or Toukn M o JIO IUJIOCKOCTH  , IPOXOJAIICH yepe3 Touky A

nepreHauKyaspHo sexropy N, ecom M (0; 1;7), A(2;-1;4), N(6; 22; -3).

3aganue Ne4. Haiitu yroa MexIy IJIOCKOCTBIO M IUIOCKOCTBIO [2], mpoxopsieii uepes Toukn
A BuC,ecrm B:5x+y+4z1128=0 A(5;2;5), B(3;7;0), C(U4; O 3; 11).
3aganue NoS5. 3ammcarh KaHOHHYECKHE YPAaBHEHUS MPSIMOH, 33/1aHHOM O0IIMMH ypaBHEHUSIMU.

x+2y 19z J10=0;
3x+4y+8z 1124 =0.

3aganue Ne6. Hailitu Touky nepecedenus npsamoi | u mockoctu U yTOJI MEXY HUMH.

Xr2oyo 2z oy oz o2 =0,
3 4 -2

Bamanue No7. Tlpsmas |, mpoxomur uepes toukun 4 u B. Tlpsimast |, mpoxomur uepes Touxy M
HEPIECHANKYJIAPHO IOCKOCTH . Haiitu yron mesxny npsimbivu |, 1 |,  BBISICHUTD — niekart n

OHHU B OILH0171 IIJIOCKOCTH HUJIM CKPECIIUBAKOTCA.
A(9;3;1),B(4;4;15),M (01;11; 011), (2x+3y Lz 01=0.

(x+37 , ¥
49 25

Tpuckl. IlocTpouTts KpHuBYyIO, H300pa3uTh POKYCHI, TUPEKTPHUCHI.

3apanue Ne8. JInsg naHHOU KpUBOM =1 yka3atb (OKYCBI, IKCIICHTPUCHUTET, TUPEK-

3amanme Ne9. [TpuBectu ypaBHeHne kpuBoit  9x? [1 25y? [118x + 200y [1616= k xaHOHMYe-
CKOMY BUJLY U [IOCTPOUTH KPUBYIO. 0

KonTpoabHbie 3a1anust (mpuMepbl)

Bapuanr.



1. Haiitu 3Ha4YeHuss MaTPUIHOr0 MHOTOWIeHa F (A)

rr o
f(x)=0x3+2x2 Ox+3,A=

kI
gm0 8 1 5
2. Haiit paHr MaTpuisl MPHBEICHHEM K CTYIEHYATOMY BHIY jJ3 7 2 4 LT
U8 2 16 113 113

0
u 13 13 5 U7

1 2 1
3. BBIYHCITHUTH ONPEISTUTENb IPUBEICHUEM K CTYIICHYATOMY BHIY 3 75 3
2 7 U
4. HaIZI"fI/I Mannluy, oOparHyto nmaHHOW (a). Pemmth MaTpuuHOe ypaBHeHue (0)
(@ 3 53 (6)”3 2ix=02 3, 87
-2 7 0N U L i L
[ C

5. Pemmnth cucTeMy ypaBHEHHH. YKa3aTh 00IIee U OJHO YaCTHOE penieHue ().
Pemuth cuctemy ¢ moMoIpr0 o0paTHOM MaTpuibl U Mo Gopmynam Kpamepa (0)

[4x +9x; [15x3 (18X =5 DX +2% +X =5
3X +7x DZX (14x, =4 6) 3x [15x +3x =[]
(a)%Z "+5X°+X £3x =3 © 2xt+7X x*=13
3 4 L1 2 3
BapnaHT
1. Pacniucats pasnoxeHne BekTopa X Io BeKTopam p,q, I
x={5,012,1}, p={1,3,0}, g={1, 011} r={0,011,2}
2. KonnmuueapHs! 11 BEKTOPHL P 1 (?
a={2,01}, b={r231} p=2a+2b, g=3al 2b

3. Jlana nupamuna ¢ Bepumnamu B Toukax A AAA,.
Ai(02,4,8), A2(4,01,2), Ax(18,7,10), A4(13,4,012)

Havitu:

a) yrox mexay peopamu AA,, AA,
0) 00beM MUpPaMUABI

B) JUIMHY BBICOTHI ONYIICHHOH Ha Tpanb A A,A,
I') HaliTH JUIMHY MeIMaHbl, POBEAEHHYI0 U3 Bepunnbl A1 k pedpy AyA,
4. BEIMUCIIATS MIIOIIAIh TIAPAJIIENOrPaMMa, TIOCTPOEHHOT0 Ha BekTopax a u b Bl — yron Mexny Bekro-

pamu P u (
a=2p+q,b=pii3,  [p[=2,fq=2.  B=
Bapuant
1. Haiitu paccrosnue ot Toukn Mo 10 mnockoctn (MlM 2|\/|3):
Mo (19;10;2), M1 (0;7; 4), M2 (4;8; 1), M3 ([12;1;3)

IX+y+z[12=0

2. Beimucarh KAHOHMYECKOE aABHEHHUE TIPSAMOM: i
P P XxOy3z+6=0



3. HaifTn TouKy nepecedeHus mpamoif u mwiockoctn: X - 2_yl3_z +1H X+y+2z19=0.
1 1 4

4. Haiity Touky P cummMerprunyto Touke P otHOCHTensHO mpsamoii |: P (0; D1;3) n X 1 y_z
! 1 11
5. Hanucats ypasHenue miockoctu 2 npoxonsiieii yepes rouky Mo u nepnenaukysispHo psIMOit
(MiM2): Mo (3;2;0), M1 (4;1;5), M2(2;01;4).
6. Haiitu kKocuHyc yria mexay miockoctsmu i u Bb:
Bh:3x0y+3=0, ZR:x[02y+5210=0
Bapuanr 3a1aHuii NpoMeKyTOYHOI0 TeCcTa
H 2 0 8 1 b
. 3 11 7 2 4-
1.1. HaiiTi panr MaTpHIlbl IPUBEIEHUEM K CTYIICHYaTOMY BUIY -
g8 2. [ (3 (13
11 3 13 5 17
I i
1.2. Pemth MaTpu4HOE YpaBHEHUE 20y 22 % ) % i
I I I I
X1+ 2% + X3 =5
1.3. Pemutsb cuctemy no popmynam Kpamepa 3%, LI5X, +3X, = |17
y 1o popmy PANED 2%+ 1X =13
T 2 3

mut
2.1. Hanmcath pa3ioxeHne BeKTopa X 10 BEKTOpaM p,q,r X= {5, D12,1}, p 2{1, D3,0},

q={1,011}, r={0,01,2} .
2.2. BBIUUCIUTh IUIOIAIb apajuieiorpaMMa, MOCTPOSHHOTo Ha BekTopax a u b B — yrom mexmy
BEKTOpamMH P U (:

_
a=2p+q, b=p3q, |p|=2, |a|=2, o
2.3. Jlana nupamua ¢ BepmnHamu B Toukax AAAA,. A1(6,1,3), A2(6,02,(3 As(2,2,0),
A4(05,1,0).

Haiiti nyimHy MenuaHbl, TPOBEACHHYIO U3 BepuIHHBl Ap K pedpy AA;.

3.1. Haiitu Touky nepeceveHnst npsmoii u mwiockoctr: X 12 _ Yy 13 _z+1 x+y+2z 19=0.
1 1 14

3.2. Haittu Touky Pi1 cummerpumunyio Touke P oTHOCHMTensHO npsmoin | : P(O; D1;3) u
XxUl_y _z

1 1 1°



3.3. Hanwmcarp ypaBHEHHE IJIOCKOCTH npoxojsmei yepe3 Touky Mo M MeprneHIUuKyISIpHO

npsvodi (MM ) © Mo (3;2;0), My (4:15), M. (2;01;4).

4.1. laHa KpuBasi BTOPOTO MopsiAka x? +4y? | 12x+16y +16 = 0. [loy4nTh KAHOHMYECKOE ypaBHEHHE
KPHUBOU U IIOCTPOUTH .€€

4.2. CocTaBUTh MaTpUILy Iepexo/a oT 6asuca e e ,e k Oasucy e',el,el, ecim
1 2 3 1 2 3

g{:zgﬁerﬁe!; e!F:eTTgﬁeg el :erl'*Zerz‘*el

Kputepun ouenkmn:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEUEHHUE CEMECTPA IIPEICTaBIISLII
pelIeHus 3a/1a4, BHIITOJIHIII MOJHOCTBIO BCE 3a/1aHUs U UX 3alIMTUJI, OTBETUB Ha BOIPOCHI MPENo/ia-
BaTeIS;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HEPEeryJsipHO B TEUEHHUE CeMecTpa Mpel-
CTaBJISUT PEIICHHMSI 3a]1a4, BHITIOTHIII 33IaHUS HE MOJIHOCTHIO UJIM BOOOIIE HE MPEACTABISI paboTh
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAaX Ha BOIIPOCHI NMPEMOIaBaATENS.

JUis mpoBeieHus! TEKYIIEro KOHTPOJIsl 3HAHUHM CTY/I€HTOB B JUCTAHIIMOHHOM (opmare B pas-
pabGotanHbIX Kadenpoit «MaremaTnka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOuHble (pOoOHbIE) Te-
CTBI.

3.2. IlpoMe:xxyTOUYHAsA aTTeCTAIUs

[TpomexyTouHas aTTecTalus - (3K3aMeH) MPOBOJUTCS 110 OUeTaM B yCTHOU opMe.
Bpewmst 1711 HOArOTOBKM OTBETA HA BONPOCHI HEe Ooiiee 45 MUH.

buner BkitodaeT TeopeTHUECKUN BONPOC U 3aJaUH.

KommiiekThl 3K3aMeHalMOHHBIX OMJIETOB XpaHATcs Ha Kadeape «MaTeMaTHKay.
Tunosbie BApHAHTHI OMJIETOB NPUJIATAIOTCS.

KommniiekT Bonpocos
10 TUCLMILINHE «JInHeliHas anredpa»

Marputipl, TUIIBI MATPHIL.

Omnepainuu ¢ MaTpUllaMu, KX CBOMCTBA.

YMHOK€HUE NPSIMOYTOJIbHBIX MaTPHLL.

Matpuynas gpopma 3anucu CUCTEMbI IMHEWHBIX alreOpandeckux ypaBHEHHIH.

Onpenenuren U UX CBONCTBA.

[Tonsitue onpeaenutens. MUHOPHI U anrebpandeckue TOTOTHEHHUS.

CucTeMbl TMHEHHBIX adreOpanuecKuX ypaBHEHHUH, OCHOBHBIC MOHATHUS U OTPE/ICITICHHUS.

[IpaBuino Kpamepa penieHust CUCTEM JIMHEWHBIX YPaBHEHHUIA.

OOpatHas MaTpula U €€ BBIYUCIICHHE. Y CJIOBUE CYLIECTBOBaHUS 0OpAaTHON MaTpPHULIbI.

10 Pemenue cuctem JMHEHHBIX alredpandecKux ypaBHEHH METOI0M 0OpaTHOM MaTPHIIbI.

11. Meton 'aycca pemieHnst CUCTEM JIMHEHHBIX YpaBHEHU.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamemnu.

14. OngHOpoAHBIE CUCTEMBI TUHEHHBIX YpaBHeHMH. KpuTepuil cyiiecTBOBaHHsI HETPUBUAIBHBIX pe-
LIECHUI.

15. [TonsiTe BeKTOpa U TUHEHHBIE ONEepally HaJl BEKTOpPaMH, CBOMCTBA OMepaIuii.

©CoNoO~WNE



16. JIuneitHast KOMOWHAIUS BEKTOPOB.

17. JIuneiiHas HE3aBUCUMOCTD U JIMHEWHas 3aBUCHMOCTb F€OMETPUYECKUX BeKTopoB. Kpurepuit nu-
HEWHOM 3aBUCUMOCTH.

18. [Tonsitue 6azuca. KoopanHatel BeKTOpA.

19. OpronopmupoBaHHbIi 0a3uc. PasnoxeHne BekTopa 1o BeKTopam 0asuca.

20. YnopsimoueHHast Tpoiika BEKTOPOB.

21. CxanspHOe, BEKTOPHOE U CMEIIaHHOE IPOM3BEICHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3wmce.

22.YcnoBusi OpTOrOHaIbHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluneitHble MPOCTPAHCTBRA.

24. Marpuna nepexoza oT 0asuca k 6a3ucy.

25. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHHS MATPHIIHI.

AHaJauTHYeCKas reoMeTpus

1. Cuctemsl koopauHaT. [lekapTOBBI NPSIMOYTOJIbHBIE KOOPAWHATHI HA IUIOCKOCTH M B MPOCTPaH-
CTBE.

ITonsspHas cucreMa KOOpAMHAT.

Pa3nuuHble TUIBI ypaBHEHUH IUIOCKOCTH U ITPSMOM.

Brruucnenue paccTosHU MEXy I1BYMs TOYKAMH, TOUKOU U IIPSAMOM, TOUYKOU U IIJIOCKOCTBIO.
Beruucienue paccTosHAS MEXy CKPEIUBAOIIUMUCS MTPSMBIMHU.

Boluncnenue yrioB Mexay IByMs IPSMbIMU, IPSIMON U IUNIOCKOCTbBIO, IBYMS IUNIOCKOCTSIMH.
KpuBbie BTOporo nopsjika mx reoMeTpuYecKre CBOMCTBAa M ypaBHEHMs. [IpuBeneHue KpuBoii
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUY.

8. Kanonmueckue ypaBHEHHS AJUIUIICA, TUTIEPOOIIBI, TapadOIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonuveckue ypaBHeHUs c(hephl, JUTMIICOUIA, KOHYCOB, THIIEPOOJIONIOB, Tapad0JIOHIOB.

No ok owN

TunoBbie BapHaHTHI OUJIETOB
1o qucuuiinbe «JInneitnas aiaredpa»

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIAN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXIAEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHMH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®dakynbTeT 0a30BBIX KOMIICTCHIIHH, Kadenpa «MatemaTukay
Huctunnuna «JIuneiinas anredpa»
Kypc 1, cemectp 1

3K3AMEHAHI/IOHHI)II71 BWIET

1. OmnpenenuTenu u UX CBOMCTBA.

1 -
2. PemmuTh MaTpuuHOE ypaBHeHHME XB=A,eciu A= 20 o _[L1 20
z B=g

2 1 g0 1
o Ix +2%x = [1
3. PemmTh cuctemy MeTogoM 0OpaTHOM MaTpuIbl [ .
(2% [13x =12

4. JlaHbl BEKTOPHI a = (I 15,9,8), b= (031,02, ©=(8,10,010) . [TpoBepUTH — KOMIUTAHAPHEI JIX OHH.

Eciu HeT, HaliTH 00bEM HapauIeNeNuIIeia, IOCTPOEHHOTO Ha BEKTOpax a,b,c.



5. Haiitu yron mexay Bekropamu a = (1,112,02)u b= (2,0,1).

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTeMaTHKu « 03» 05 2025 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAVKHM U BBICIIIET'O OEPA30BAHU S POCCUMCKOU ®EJEPALINN
OEJJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJEHUE BbBICHIEI'O OBPA3OBAHUA

«MOCKOBCKH MOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

®axyspTeT 0a30BbIX KOMIIETEHIH, Kadenpa «Martematuka»
Huctmmmaa  «Jlunelinas anreGpay

Kype 1, cemecrp 1 9K3AMEHALIMOHHBIN BUJIET

1. Jluneiinas koMOuHanus BeKTopoB. basuc. KoopauHatel BekTopa.

2 b
2. Bpraucnuts onpepenurens matpunsl C=AT, eciim A=3 1 0,
01 1~

4 12% +3x%5 =12,
3. Pemnre cucteMy ypaBHeHui MeTooM ['aycca X +5X2 D3>§ =1
- B Dy +3% 2% =3.
4. Tloka3atb, YTO BEKTOpPBI m =(1, 1,2E n= (2130,3), p=( 2, 1,1) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Hlano oOmiee ypaBHeHue npsimoit  2x+3y 5% Hanwucare: ypaBHeHHE IPSIMOM C YIJIOBBIM KO-
a¢punreHToM; ypaBHEHHE IPSIMON B OTPE3KaX; HOPMAIIbHOE YPaBHEHHE MPSMOIA.

YTBepxkaeHo Ha 3aceganuu kadenpsl MaTemMaTuku « 03» 05 2025 r., mporokon Ne 10

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

J1st mpoBeieHM st MPOMEKYTOYHOTO KOHTPOJISI 3HAHUHM CTYZEHTOB B IMCTAHIIMOHHOM (popmaTe
B pa3zpaboTaHHbIX Kadeapoit «MareMaTrukay OHJIalH-Kypcax UMEIOTCS UTOTOBbIE TECTHI.



