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1. esu, 3a1auM ¥ IVIAHKMPYeMbIe Pe3yJbTAThl 00y4eHusI M0
AMCHHUIIHHE

K 0CHOBHBIM LIeJISIM OCBOSHHMSI TUCIUTUTHHBI «JInHEiHas areOpay» cieayeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB O0IIe MaTeMaTHUECKON KYyJIbTYpbI;

- npuoOpeTeHNEe CTYICHTAMH IIIMPOKOTO KPyra MaTeMaTHYSCKUX 3HAHUW, YMCHUN U HaBbI-
KOB,;

- pa3BUTHE CIIOCOOHOCTH CTYJIEHTOB K WHIYKTHBHOMY M JEIyKTHBHOMY MBIILICHHEO
Hapsy C pa3BUTUEM MATEMATUYECKON MHTYULIMH;

- YMEHHE CTYJICHTaAMHU Pa3BHBATh HABBIKK CAMOCTOSITEJIBHOTO U3yUCHHS YUCOHON 1 Hay4-
HOH JIUTEpaTypbl, COAEPKAIICH MaTEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTYJICHTOB K JICSITEJIbHOCTH B COOTBETCTBHH C KBATU(UKAIIMOHHOMN XapaKTe-
PUCTHKOM OakajaBpa o HaIlpaBJIEHUIO, B TOM Ynciie (OopMUPOBAHNE YMEHHUH UCITOIH30BATh OCBO-
CHHBIC MATEMAaTHYECKUE METOJIbI B IPOPECCUOHATIBHOM JIEATSILHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(PHUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBUAX IU(}-
POBOIl TypOYJICHTHOCTH U BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOM HU(POBOI IKOHO-
MHKMU.

K ocHOBHBIM 3a/1auaM OCBOEHUS TUCHUIUINHBI «JIuHeitHas anreOpa» cleayeT OTHECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHSTHMH, METOJI0B, (POPMUPYIOIIUX OOIIYI0 MaTeMa-
THUYECKYIO MIOATOTOBKY, HEOOXOIMMYIO ISl YCIICIIHOTO PEeIICHHsI TPUKIIAAHBIX 3a1a4;

- bopmupoBanue y cTyaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIINX €TI0
HAINpPaBJICHHUIO MOITOTOBKH M 00ECIICUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/IA.

OO6yduenne mo nucuuiuinHe «JIuHelHas anreOpa» HampaBieHO Ha (OPMHpPOBaHHE y O0ydaro-
mmxes cienyronmx komneteHui B cootBeTcTBUU ¢ PI'OC 29.03.04 «Texnonorust xynoxe-

CTBEHHOW OOpabOTKM MaTepHalioBy», YTBEPKAEHHBIM MpHKazoM MuHoOpHaykun Poccum ot
26.11.2020 N 1456:

KO}_I M HAUMEHOBAHHE KOMIIETEHIIMI I/IH)II/IKaTOpLI JAOCTHKCHUSA KOMIIC-

TCHIUH

NOIIK-1.1.

3HAeT OCHOBHBIE MIOHATHUS €CTECTBEHHO-HAYY-
HBIX ¥ OOIIEUHKEHEPHBIX JUCIUILINH.
NOIIK-1.2.

YmMmeet IMPUMCHATH METOABI MAaTEMATHICCKOT'O

OIIK-1. Cnocob6eH pemiaTs BOpock! mpodec-
CUOHAJILHOU JCSATEIILHOCTH HAa OCHOBE €CTe-
CTBEHHOHAYYHBIX U OOIICMH)KEHEPHBIX 3HA-
HHI, METOJIOB MaTEeMaTUUECKOT'O aHaIN3a 1
MOJICTTUPOBAHUS

aHaJIM3a NP MPOCKTUPOBAHUH U pa3paboTKe
Xy)IO)KGCTBCHHO-HpOMBIHIJ'ICHHBIX H3}16J’H/II71,
MaTepHaJioB U TEXHOJIOTHM UX TPOU3BOJCTBA,
BKTIOYast co3ganue 3D Moaenel o KOH-
CTPYUpPOBAHUS pa3padaThIBAEMbIX WU3ICIH.
HOIIK-1.3.

Brnageer meTomamu MaTeMaTUYECKOrO aHa-
Jv3a I pacueTa KOHCTPYKIHM Xy10Ke-
CTBEHHO-TIPOMBIIIICHHBIX U3/EIUIA U BBINOJ-
HCHHA TCXHOJIOTHUUYCCKUX paC'-IeTOB

2. MecTO IMCHMILIAHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctumnianHa OTHOCUTCS K oOs3aTenbHOM yactu Osoka b1: Monyns «Marematndeckue u ecte-

CTBCHHO-HAYYHBIC NTUCHUILIIMHBD).
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E€ nzyuenue obecnieunBaeT n3y4eHUE TUCIUILIHH:
B obszamenvroii vacmu:
- MaTeMaTHYEeCKHUI aHaIn3;
- ¢u3mKa;
- (pU3UKO-XUMUYECKIE OCHOBBI B TEXHOJIOTUYECKUX MTPOIIecCcax;
- KOMITBIOTEPHOE MOJICTTUPOBAHUE U3/IENIUN TPOMBIIUICHHOTO AU3aiiHa U IOBEITUPHBIX
YKpaleHUH;
- CAIIP ans uH>XEHEPHOTO aHAIKM3a U MPOU3BOJICTBA XYA0KECTBEHHO-ITPOMBIIIICHHBIX
00BEKTOB.
B uacmu, popmupyemoii yuacmuuxamu ob6pazosamenbHbvix OMHOUEHULL:
- i pOBBIC TEXHOJIOTHH B TIPOU3BOJICTBE FOBEITMPHBIX U3JICITHN.

3. CTpyKTypa M cojep:KaHue U CHUTLTUHBI

OO0m1as TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe eauHUIIbI -108 yacos.

3.1.  Bwuapl yueOHoii paGoThI M TPYA0EMKOCTH

n/n Bup yueOHo# padoTbl Kol?:c':)icmo Cemectp 1
AyIUTOpPHBIE 3aHATUS 48 48
B Tom uuce:
Jlexun 16 16
1.
) CemuHapcKue/mpakTHUECKUe 3aHATHA 32 32
3. JlaGopaTopHble 3aHATHUS - -
CamocrosiTesibHasi padoTa 60 60
IIpomeskyTOouHas aTTecTALMSA
3K3aMEH 6] 6]
Hroro 108 108

3.2. TemaTu4yecKkuii MJIaH H3YYeHHUS TUCIHITITHBI

Pazmemnén B npunokerunu 1 k paboueii mporpamme.

3.3. Conep:xanue pa3aeoB IUCHHIITHHBI

BBenenue

HpCZ[MeT, 3aa4u U COACPKaHNEC JUCHUIIIINHBI. OCHOBHBIC dTaITbI Pa3sBUTHA JUCHHUIIIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOATOTOBKE 6aKaJIaBpa, CBA3b C APYIr'UMHU JUCHUIIIIMHAMU.



Paznen 1. DneMeHTHI JIHHEHHON ajaredpsbl

Tema 1. MaTpuubl 1 onipeaeTUTe/H.

[Tonsitue Mmatpuubl. Bunael matpun. JleictBus Haa MmaTpunamu. Onepanyy HaJl MaTpuLiaMu
U ux cBoicTBa. OmnpeneiauTeny, UX CBOMCTBA U BbluuciaeHUs. [loHATUS MUHOpa U anredpanye-
CKOTO JIONOJHEHHs. Pa3noxeHue onpeaenuTesis o 3JIeMEeHTaM CTPOKH HIIM cTonona. Beramcie-
HUE OINPENEIUTENEH PAa3InYHOIO NOPSAIKA.

OOpatHasi MaTpulla U aITOPUTM €€ BBIYUCICHHS. DJeMEHTapHbIe peoOpa3oBaHusl Mat-
puil. IIpuBenenne MaTpuibl K AMaroHaJIbHOMY WIM TpanelueBUAHOMY BUay. MatpuuHas gopma
3aMKMCH CUCTEMBI JIMHEHHBIX alNreOpanvyecKux ypaBHEeHU. PanT MaTpuIib!.

Tema 2. PemieHue cucteM JHHEHHBIX aJIredpandyecKux ypaBHeHMId.

Cucrembl TMHEHHBIX alredpanyecKux ypaBHEHUM, OCHOBHbIE NOHATHUS. Pemenue cuctem
JUHEHHBIX ypaBHEeHUM MeToIoM Kpamepa, MeTogom oOpaTHOi Matpulibl, MeTosioM ["aycca. Teo-
pema Kponekepa — Kaneiu. Pemenye npou3BOIbHBIX CUCTEM JIMHEHHBIX YPAaBHEHUM METOJOM
I"aycca. Pemienne oqHOPOAHBIX CUCTEM JIMHEWHBIX ypaBHeHU. Kputepuii CymecTBoBaHus HETPU-
BHAJIBHBIX PEILICHUN.

Pa3gen 2. DieMeHTHI BEeKTOPHOIi ajredpsl

Tema 1. JIuneiinsle onepauy HaJ BEKTOpaMHU, UX CBoWCTBA. JInHeiiHbIe KoMOMHAIIMY BEK-
TOpOB. JIMHEIHAs 3aBUCHUMOCTh U HE3aBHCUMOCTH BEKTOpOB. basuc cucremsl BekTopoB. EnuH-
CTBEHHOCTb Pa3JI0’KEHUsI BEKTOpa 1o 6azucy. OpTOHOPMUPOBaHHBIN Oa3uc.

Tema 2. CkansipHOoe, BEKTOPHOE U CMEIIIAHHOE MTPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTOHAIBHOCTH, KOJJTMHEAPHOCTH, KOMIJIAHAPHOCTH BEKTOPOB. BhIuncieHne CKaasIpHOTO, BEK-
TOPHOI'O U CMELIAHHOTO MPOU3BEAECHUI BEKTOPOB, 33IaHHBIX KOOPJAUHATAMU B OPTOHOPMHPOBAH-
HOM Oasmuce.

Tema 3. Jluneiinsie npoctpanctBa. [lorsTre 6a3uca mMpocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanne MaTpUIlbl IMHEWHOTO ONlepaTopa Mpu epexoae ot 6asuca k 6azucy. Cod-
CTBCHHbBIC 3HAUCHUSA U COGCTBGHHBIG BCKTOPBI MaTpPHUIIBI.

Paznea 3. KoMmiekcHbIe YHCJIA M MHOTOYJICHBI

IToHsTHE KOMIIIIGKCHOT'O YHCIA. (DOpMBI 3aIlIMCHl KOMIIJICKCHBIX YHCCII. HeﬁCTBHH Hald KOMIIICKC-
HBIMH 4YHUCJIaMH. CDOpMYJ'Ia MyaBpa. H3Bneuenue KOPHA N-0# ITOJIOKUTEIILHOM CTEIIEHH U3 KOM-
IJIEKCHOTO Yncla. Pa3inokeHne MHOro4YIeHa Ha MHOXUTeIH. OCHOBHAS TCOpEMa anrerLI.

Pa3nen 4. AnaqnTnyeckasi reoMeTpHs

Cucremsl KoopauHaT. J[eKapTOBBI IPSMOYTOJIbHBIE KOOPINHATHI HA INIOCKOCTHU U B IIPOCTPAHCTBE.
IlonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

PaznuuHble TUITBI ypaBHEHUH MIJIOCKOCTH U YpaBHEHUI PsAMOI (Ha INIOCKOCTH U B TPOCTPAHCTBE).
Beruncnenue paccTossHUNA MEXy 1ByMsI TOUKaMH, TOYKOW U MPSAMOM, TOUYKON U IIIOCKOCTBIO.
Beruncnenue paccTosHAS MEXKy CKPEIIUBAOIIUMUCS MTPSMBIMHU.

Beruncienue yrioB MEXAy ABYMs IPSAMBIMH, IIPSMOM U INIOCKOCTBIO, IBYMs IIJIOCKOCTSIMU.
Tema 2. KpuBble u IOBEpXHOCTH BTOPOIr0 NOpPsiAKa

Kpussle BTOporo nopsiika, Ux reoMeTpuuecKre cBoicTBa U ypaBHeHus. [IpuBenenne kpuBoi BTo-
pOro nopsAaKa K KAHOHHYECKOMY BHUJLY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Mopsiaka. KaHOHWYeckue ypaBHEHUS cephl, dIUTUIICOU 1A, KO-
Hyca, runepooonia, mapadonousa.

3.4. TemaTnka npakTHYECKHX 3aHATHI 1O JUCHHILINHE
«/IuHeiinas anaredpay»

Ne 3ansaTus Tema 3ansTHS

1 Paznea 1. DiieMeHTBI JIMHelHOM anaredpbl. MaTpulibl, 1eHCTBUS
HaJ| MaTpUILIAMHU.

2 Omnpenenurenu, X CBOMCTBA U BhIYMCICHUE. MaTpuyHas 3anuch
CUCTEMBI TMHEHHBIX YPAaBHCHHI.

3 OOparHasi MaTpHUIla U €€ BEIYUCIICHHE.
CucTtembl IMHEWHBIX aNredpandeckux ypaBHEHUN, OCHOBHBIE T10-

4 HATHA U onpeneneHus. Pelenne cucreM JTUHENHBIX YpaBHEHUI
MeTtosoM Kpamepa, MeTo1oM 00paTHOIN MaTpUIlhI

5 Pemenne cucreM nuHeNHbIX ypaBHeHUN MeToaoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemu.

5 Meron ['aycca B TpOM3BOJIBHBIX CUCTEMAX JIMHENHBIX YPABHEHHUIA.

OIHOPOIHBIE CUCTEMBI JINHEHHBIX YPaBHEHU.

Paznes 2. DiieMeHThI BeKTOPHOI anaredpbl. Bekropsl. JIuneii-
HbIE OI€paluy HaJ BEKTOpaMM, UX CBOWCTBA. JIMHeHHOe Ipo-
7 CTPAaHCTBO T'€OMETPUYECKUX BEKTOpPOB. lIoHATHE NMHEHHONW KOM-
OuHaAIMM BEKTOpOB. JIMHENHO He3aBUCUMBIE U JMHEHHO 3aBHCHU-
MBIE€ CUCTEMBI BEKTOPOB.

[TonsiTe 6a3uca mMpocTpaHCTBA TEOMETPHIECKUX BEKTOpOB. Koop-
8 TUHATHl BeKTopa. OpTOHOPMHUpOBaHHBIN O6a3uc. KosimHeapHOCTb,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NPON3BEIEHUE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CwMmeliaHHOE MPOU3BENIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. Bhi-
quciaeHne o0beMa napasiesienunesa 1 NupaMuasl. Y cIoBU€ KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhrunciaeHue ckaisipHOro, BEKTOPHOTO U
CMEIIAHHOTO NPOU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPANHATAMHU
B OPTOHOPMHPOBAHHOM Oasuce.

Jluneiinsle mpoctpancTBa. PasmepHoOCTh U 6a3uc JTMHEMHOTO Mpo-
CTPaHCTBA.

11 Marpuma nepexona ot 6asuca k 6asucy. IIpeoOpazoBanue Koop-
JUHAT BEKTOpa NpU M3MeHeHuHu Oasuca. JIuHeiHbIe omepaTopsl,
JercTBUS ¢ TMHEHHBIMU onepaTopamu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIE 3HAUEHUSI MATPULIbI

Pa3zgea 3. KoMmmiekcHbIe YHCJIAa U MHOrOYWJIEeHBI MHOXECTBO
KOMIUIEKCHBIX ynces. DopMbl 3aricu KOMILUIEKCHBIX yucen. Jlei-

12
CTBUS HaJl KOMIUIEKCHBIMM 4uCIaMu. Pa3iioxkeHue MHOro4IeHa Ha
MHOYHTEJIH, OCHOBHAsI TEOpeMa ajreOpbl

13 Pa3nea 4. AnanuTnyeckasi reoMeTpust
Cucrembl KoopAuHAT. Pa3nuyuHble TUIIBI YpaBHEHHUH MJIOCKOCTH

14 PasznuuHble TUITBI ypaBHEHUN IPSIMOM HA TUIOCKOCTHU U B IIPOCTPAH-

CTBEC




15 B3aumHoe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH U B IPOCTpPaH-
cTBe. BpIuucienue paccTosiHUi MEXIy ABYMs TOUKaMH, TOUKOH U
psiMO. BelunciieHne paccTOsSHUS MEXAY CKpEIUBAOIIUMHUCS
npsAMbIMHU. B3anMHoe pacronokeHue miockocTtedl. Brruncnenue
pacCTOSHUI MEK]Ty TOUYKOU U TIJIOCKOCTHIO

16 Kpussie BTOporo nopsijika X reoMeTpu4eCcKue CBOMCTBA. Y paBHe-
HUS 3JUIMIICA, TUnepOoibl, napabossl OOuiee ypaBHEHHE KPUBOM
BTOpOro nopsiaka. [Ipusenenre KpuBoi BTOPOro MOPSAAKA K KaHO-
HU4ecKoMy Buay. IIoBEpXHOCTH BTOPOro NopsiaKa

4. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O0ecTieyeHne

41. HopmaTusHble 10kyMeHTBI 1 'OCThI

®I'OC 29.03.04. TexHomorust Xya0KeCcTBeHHONW 00paboTku MarepuanoB 26.11.2020 N 1456
2021.

AxaneMudecKkuid yueOHBIN TUTaH 10 HampasjieHuto noarotoBku: 29.03.04 TexHosorus xymno-
XKecTBeHHOU 00paboTku MatepuanoB. [Ipopuib: «Xyn0keCTBEHHOE TPOSKTUPOBAHNE U ITU (-
POBBIC TEXHOJIOTHH B FOBEITMPHOM MPOU3BOICTBE». DopMma oOyueHust — ouHast. 2024.
AkazneMudeckuil yueOHbIN IJI1aH M0 HampaBieHUIo MoArotoBku: 29.03.04 TexHosorus xyao-
KECTBEHHON 00paboTku MarepuanoB. [Ipoduis: «Pa3zpaboTka 1 MPOU3BOJICTBO U3AETHIl IPO-
MBIIUIEHHOTO nu3aiiHay. @opma o0ydenus — 3aounas. 2024.

Marpuiia KOMIETeHIMN o0 HanpaBiaeHU0 noaAroToBku 29.03.04 TexHomorus Xya0KeCcTBEH-
HOU 00paboTku MaTtepuanioB. IIpoduis: «XynoxkecTBeHHOE MPOESKTUPOBAHUE U ITU(PPOBBIC
TEXHOJIOTHH B IOBEJIMPHOM MPOU3BOIcTBE». Dopma 00yueHus — ounas. 2024,

Matpuia KoMreTeHIui 1o HarpasieHuIo MoAroToBku 29.03.04 TexHONOrus Xy 105KeCTBEH-
HOI1 00paboTku Matepuanos. [Ipoduib: «Pa3zpaboTka 1 MPOU3BOACTBO U3EINN MPOMBILILICH-
HOrO au3aiiHay. @opma o0ydenus — ounas. 2024.

Vka3 Ilpesunenta Poccuiickoit deneparum ot 01.12.2016 Ne 642 «Crparerun HaydHO-TEX-
HoJsiorudeckoro passurusa Poccuiickoit denepanumy.

[Tpuka3z MunaHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit deneparum ot 23.08.2017 Ne 816
«O6 ytBepxknennn llopsinka mpUMEHEHUs] OpraHU3alUsIMH, OCYIIECTBISIONIMMU 00pa3oBa-
TEIbHYIO AEITEIbHOCTD, SJIEKTPOHHOTO 00yUeHUsl, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM.

4.2. QOcHoBHas JUTEpaTypa

3ab6onorckuii B.C. JIunelinas anrebpa u aHanuTHYECKast TeoMeTpus (y4eOHBINH KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Briciee o6pa3oBa-
HUe: OakajaBpHar).

Cupotuna U.K. JIuneitnas anrebpa v aHaTUTHYECKasi TEOMETPUS: HHTEPAKTUBHBINA KypC:
yuebnoe nocobue ais By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nekuuii o nuHeiHOW anredpe U aHATUTUYECKOH TeoMeTpur: yuyeOHoe mocodue. // Kyn-
psasueB b.1O., Matsm B.1., [TokazeeB B.B., Uepkecora I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiii pecypc. |

4.3. JlomosHMTe/bHAsI JIUTEPATypa
KpaTtkuii xypc BbICHIEH MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: yued. - DNEeKTpoH. HaH. -

MockBa: JlamxkoB wu K, 2017. - 510 c¢. [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .


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

2. 3yo6koB B.I'., JIaxosckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JIJI TEXHUYECKUX BBICIINX yueOHbIX 3aBefeHuii. 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. bexknemuiues, /[.B. Pemenue 3a1au U3 Kypca aHaTUTHYECKONH M€OMETPUM U JIMHEHHOW ai-
reOpbl [ DNEKTPOHHBIN pecypc]: yuel. mocodue - NeKTpoH. aaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DJaekTpoHHBbIE 00pa30oBaTe/IbHbIE PeCypPChl

[TpoBenenue 3aHATUHN U aTTECTAlM BO3MOXHO B AUCTAaHIMOHHOM (popmare ¢ mpuMEeHEHHEM CH-
CTeMBbl TUCTaHIMOHHOTO oOydueHus yHuBepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTrka» SJIEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnmenam
MPOTPaMMBI:.

Haszsanue S0P
Jluneiinas 1 BekTopHast anrebopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAs T€OMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

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

PazpaboTtanusie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.
[Topsimok mpoBeeHust padoT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIBFHBIMHU PACIIO-
PSDKEHUSIMH ITPOPEKTOPA 10 yueOHOoU paboTe U/UiaH LEHTPOM yueOHO-METOIUUECKOi paboThI.

Kamnmﬁ CTYACHT O6€CHC‘ICH HHIAWBUAYAJIbHBIM HCOTPAHUYCHHBIM JOCTYIIOM K 3J'IeKTp0HH0171

O0MOJIMOTEKE MOCKOBCKOI'O IOJIUTEXA

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘le6H0-MeTO,Z[I/I‘leCKI/Ie MaTCpHajibl B 3JICKTPOHHOM BHJC, IIPCI-

CTaBJICHHBIC Ha caiite mospolytech.ru B pa3aene: «lleHTp MaTeMaTH4ecKoro 00pa3oBaHuUs)

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

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

Ilomne3urie y‘le6HO-MeTO,ZLI/I‘leCKI/Ie nu PIH(i)OpMaI_[I/IOHHBIe MaTepuruaJbl HPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTu « HTEepHET» 17151 OCBOCHUS

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

4.5. JIuieH3MoHHO€e U CBOOOHO pacpocTpaHsieMoe MPOrpaMMHOe

o0ecrnieyeHue

Ne| Haumenosanue | Pazpadorunk I1O HocrynHocTh Ccbliaka Ha Equnblii peectp
(mpaBoo0.J1aga- (TMIEeH3HOHHOE, | POCCHIICKMX MPOrpamMMm I

TeJIb) ¢B00O/IHO pac- 9BM u B/l (npu HAJIM4YNH)

NpocTpaHsieMoe)
1 [ Astra Linux | OOO JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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/

MoitOduc OO0 "HOBbBIE
OBJIAYHBIE
TEXHOJIOT'M"

JInuen3nonHoe

https://reestr.digital.qgov.ru/ree
str/301558/?sphrase id=9433
75

BOYHBI€ CUCTEMBI

4.6. CoBpeMeHHbIe Tpo¢ecCHOHAIbHBbIE 0a3bl JaHHBIX U MHGOPMALIMOHHBbIE CIIPa-

Ilepeuens pecypcoB cetu UHTepHeT, 1OCTYNHBIX JJI1 OCBOCHHS AUCHUIIIHHBI:

HaumenoBanue

Ccbuika Ha pecypc JocTynHoCTH

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

m/

HoctynHa B cetn Un-
TEpHET 0e3 orpaHuye-

HUN

WNnpopmannonusie pecypebl CeTu
Koncynprantllimroc

http:// www.consultant.ru | loctynHo

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JTapTOB BBICIIIET0 00pa30BaHUs

http://www.fgosvo.ru.

HoctynHo

J1eKTPOHHO-0UO0INOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrynHa B cetn Un-
TepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | loctynna B cetu Wn-

ru/ TepHeT 0e3 orpaHuye-
HUM
IIpodeccuonanbubie 6a3bl JAHHBIX
baza maHHBIX HAYIHOU DJIEKTPOH- http://www.elibrary.ru JocrtymHO

HOM OMOJIMOTEKHU
(eLIBRARY.RU)

Web of Science Core Collection —
NoJMTeMaTHuecKas peepaTuBHO-
oubnuorpaduyeckas u
HayKoMmeTpuueckas (0ubamomeTpu-
yeckas) 0a3a JaHHBIX

http://webofscience.com | JocTymnHo

5. MaTepl/IaJIl)HO-TeXHI/I‘IeCKOC o0ecrneyeHue ANCIHUIIJINHBI



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

MaTepI/IaJIBHO — TEXHHUYECCKas 6333, YHUBCPCUTCTA o0ecreunBaeT IMPOBCACHNC BCCX BUIOB
3aHSTHH, TPEyCMOTPEHHBIX YYCOHBIM TIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
MPOTHUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

Kadenpa «MaremaTika» He pacronaraet COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIOJNb-
3yeT ydeOHbIe ayIMTOpuH U3 o01ero (poHa yHUBEpCUTETA.

[Tpu HEOOXOAUMOCTH JIJIsl IPOBEICHHUS MHTEPAKTUBHBIX MPAKTHUSCKUX 3aHATHI UCIIOJb3Y-
OTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTETA.

6. MeToan4ecKkue peKOMeH AU

6.1. MerToauueckne peKOMeHAAIMY /1JIsl MPenoaBaTeisi 0 OPraHu3aInun odyue-
HUSA

[Tpexne Bcero, cinenyer o0paTuTh BHUMaHKUE CTYIEHTOB Ha TO, YTO MPAKTHUECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT KaKoH-Tu00 CrenHaIbHON (JIOTIOTHUTENBHOM) MOATOTOBKH U
BIIOJIHE MOET OBITh YCIICIHO U3YYCH, €CJIN CTYACHTHI 6YILyT noceuiaTb 3aHATUA, CBOCBPEMCHHO
BBITTOJTHATH JIOMAITHHE 33JaHHsI ¥ TIOJIh30BaTHCS (TIPU HEOOXOAMMOCTH) CUCTEMOM TTAHOBBIX KOH-
CyJIbTAllM B T€UEHHUE KaXJO0ro cemecTpa. Bomenmme B Kypc MaTeMaTHKU pa3leibl SBISIOTCS
KJIACCUYECKUMH, B TO JK€ BPEMsI OHU MPAKTHYECKU OPUCHTUPOBAHBI, TAK KAK UMEIOT IMPOKOE pac-
MPOCTPAaHEHUE JJIs PEIICHUS PA3HOTO poja 3a7ad BHYTPU CaMOM MaTeMaTHKH U MPUKJIAIHBIX 3a-
nad. MIX ocBOGHHE TIOMOXKET CTYACHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ IUCbMEHHYIO PEUb, YCIEITHO MPUMEHSITh HAKOIUICHHBIEC 3HAHUS B PO EeCCHOHATBHOM
JeSITeIIbHOCTH.

Heo6xonumo ¢ camoro Hadaia 3aHATHH PEKOMEHAO0BATh CTYACHTAM OCHOBHYIO M JIOTIOJ-
HUTEJBHYIO JINTEPATYPY, a B KOHIIE CEMECTpa IaTh CIUCOK BOIIPOCOB TSI IIOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHU IO AUCIUILIUHE CIEAYET 005S3aTeIbHO TPOUH(GOPMHUPOBATH CTY ICH-
TOB 0 BHJIE B (hOpME MPOMEKYTOYHOH aTTECTAIIUH 110 TUCIIMIUTHHE, CPOKAX €€ POBEICHUS,
YCIIOBUAX OOITyCKa K HpOMe)I(yTO‘{HOfI aTrTeCTalu, MPUMCHACMBIX BUAAX IMPOMCIKYTOYHOI'O KOH-
TPOJISL.

W3noxxeHne TEOPETHYECKOro MaTepuala JOKHO COMPOBOXAATHCS HIUTFOCTPATHBHBIMH
npUMEpaMu, TIIATEIFHO OTOOPAHHBIMH TPENOIaBaTeIeM TaK, YTOObI TEXHUYECKHUE TPYAHOCTH U
BBIKJIAIKH IMPU PCHICHUH 3aa4Y1 HC OTBJICKAJIN OT INNIaBHOT'O: OCMBICJIICHUA UIACU U CYTU IPUMCHS -
eMbIX MeToIoB. ClieryeT Bceraa yKa3biBaTh MPUMEPHI MPAKTHUECKOTO MPUMEHEHHS PACCMOTPEH-
HBIX Ha 3aHATHIX YPaBHCHHUN U (POPMYIL.

[TpakTU4eckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHBI MPEIOIaBATENIEM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpPEMs Ha MEPHOAMYECKOE BBITIOJTHCHHE CTYICHTAMU HEOOJBIION CaMOCTOS-
TEJILHOM PaOOTHI B Ay TUTOPUU JJIsl IIPOBEPKU YCBOCHHUS U3JI0KCHHOTO MaTepHala.

HpeHOIIaBaTCJH), BCZIyHII/Iﬁ MPAKTUYCCKUC 3aHATUA, JOJDKCH COIIaCOBbBIBATH y‘-IC6HO-T€Ma-
TUYECKUH TJIaH 3aHATHH C JIGKTOPOM, MCIIOJIb30BaTh CIUHYIO CHCTEMY 0003HAYCHH.

[TpemoaBaTemnto cieayeT TOOMBAThCS CHCTEMAaTHYECKOW HENMPEPHIBHOW PadOTHI CTYICH-
TOB B TCUCHHE CEMECTPA, HEOOXOIUMO BBISIBIIATH CUIIBHBIX CTYJICHTOB U IIPHUBIIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO POJa OJIMMIIHAIaX U KOHKypCax.

CTyIeHT IOJDKEH OulylaTh 3aMHTEPECOBAHHOCTH MPENOoaBaTeNsl B JOCTUKEHUN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETCHUHM OOYYAIOIIMMUCS TMPOYHBIX 3HAHWUWM, YMEHUW U BIIAJACHUS
HAKOIICHHOUW WH(pOpMaIneH UTsl peiieHus 3a/1a4 B IPOPECCUOHATIBHOMN eI TEITLHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

B03M0KHO ITpoBeicHNE 3aHATHIA U aTTeCTAlli B AUCTAHIIMOHHOM (opmarte ¢ MPUMEHEHHEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHusi yHuBepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «KMaTeMaTrka» 3JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).
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[Topsimok mpoBeaeHNs PadoT B AUCTAHIIMOHHOM (popMare yCTaHABIMBACTCS OTACIBLHBIMH PACIIO-
PSYKEHUSIMH ITPOPEKTOpa 10 YUeOHOM paboTe U/UTH IIEHTPOM YIeOHO-METOAMUECKOM paObOTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsi 00y4aomuUXcs M0 0CBOEHUIO
JUCIHHUIIINHBI

Paznesn: 3j1eMeHTHI JIMHEHHOH aJaredpbl

Martpuusl 1 onpeaenurtenu. [Ipexae Bcero, CTyJEHT I0JDKEH MOHATh, YTO MaTpULIA —
3TO Tabnuua yuces (mpuyeM 3Ta Tabaula MOXKET UMETh OIMHAKOBOE YHCIIO CTPOK M CTOJIOLIOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM), @ OIIPEIETUTENb- 3TO YUCIIO, 3alHChIBAEMOE B BUJIE KBAaIPATHOM
TaOJIUIIBI, TO €CTh ONPEICTUTETH CYILECTBYIOT TOJIBKO Y KBaPaTHBIX MaTpPHULI.

Crnenyet 00paTuTh 0cO00€ BHUMaHUE HA OMEPALIUI0 YMHOKEHHUSI IPSIMOYTOJIbHBIX MaTpPHII
U TIOHATH, KAaKUM I0JIy4aeTcs MOPAJOK MaTpHLbl — npousBeeHus. OCOOEHHOCTh MAaTPHIL TaKKe
COCTOMT B TOM, YTO IIPOU3BEICHNE MATPHULL HE IEPECTaHOBOYHO, TO ecTb AB [ BA .Crnenyet 004-
3aTeNIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1a4H.

BaxubIM sBiseTcst moHsTHE 00paTHOI MaTpuibl. Hago 3HaTh ycioBHe CyIIECTBOBaHMSA
0o0paTHON MaTpHIlbl U AITOPUTM ee nocTpoeHus. [locne ee BrIUUCIEHUs 11€1€CO00pa3HO eaTh

IPOBEPKY NPABUIILHOCTH PELIECHMS, BBIIOIHUB onepanuio ymHoxkeHus A“A [ E (nomxHa mosy-
YUTHCS SUHUYHAS MATPHIIA)

[Tpu u3ydeHnuu onpenenurTenei Hal0 YeTKO YCBOUTH MOHATHS MUHOpPA, alredpandeckoro
JIOTIOTHEHUSI, 3HATh MHOTOYHCIICHHBIE CBOWCTBA OmpenenuTens. /st OCBOCHUS TEXHUKH BBIUUC-
JICHUS OTIpeAeNUTENeN 11e1eco00pa3Ho, BEIOPAB MPOU3BOJIbHBIN ONpEAeTUTENb BBIIIE TPETHETO
MOPSIZIKA, PACKPBITh €0 Pa3IUYHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKEHHE W TI0 CTPOKaM U TI0
cron6am. O6paTuTe BHUMaHKE, KaKUe CTPOKHU (CTOJIOIBI) TPEANIOUTUTEIbHEE BRIOUPATh IS pac-
KPBITUS OTIPEACTUTENS, 4YTOOBI YIPOCTHUTH ero BeruucieHne. Oco6eHHo 3(pPEeKTUBHO BEIYHUCIICHHE
OTIpeACNUTEINS C TOMOUIBIO 3JIEMEHTAPHBIX MPE0Opa30BaHUi, MPUBOIALINX €T0 K TPEYTrOJIbHOMY
BUTTY.

[Ipu n3ydeHnn pemeHnii CUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHuid (CJIAY) o6pa-
TUTE BHUMAaHUE, PEXK/IC BCETO, HA TIOHATHE PEIICHHS CUCTEMBI U YCIIOBUS CYIIIECTBOBAHHUS Pellle-
HUH B 3aBUCUMOCTH OT COOTHOLICHHSI MKy PAHTOM MaTpUIIbl, PAHTOM PAaCHIMPEHHON MAaTPHIIbI
CHUCTEMBI ¥ YUCJIOM HEM3BECTHBIX M ypaBHeHM. OOpaTUTe BHUMAaHUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHO MaTpuilbl. BHUMaTenbHO pa3depuTe MpuUMephl pelieHus
MPOM3BOJIFHBIX CUCTEM JIMHEWHBIX alreOpanuecKkux ypaBHEHHH metoqoM laycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3nes: JDieMeHThI BEKTOPHOM aaredpbl

[Ipu n3yueHuu naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JMHEHHbIE ONepaluu HajJ BEKTO-
pamu, Ha IOHSTHS JIMHEHHOW HE3aBUCUMOCTH M JIMHEWHOHN 3aBUCHMOCTH BEKTOPOB, Ha yHIaMEH-
TaJbHOE MOHATHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pas3Jio-
JKEHHE BEKTOpa 1o 6a3ucy.

3HaTh OnpeereHne, FreOMETPUUECKHE CBOWCTBA CKAJIIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BENICHHUS] BEKTOPOB, POPMYIIBI JUIS UX BBIYUCIICHUS B BEKTOPHOU U B KOOPAMHATHOMN (opMe.
O06s13aTeNbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOTOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMILJIa-
HApPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE Y CJIa 1 MHOTOYJIEHBI

B atom paszgene, npex/e Bcero, Hal0 MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH PACIIH-
pEeHHEM MOHATHUS JIEUCTBUTEIbHBIX YHCEN, 3HATh ONpPEeIeHUE U TPU (POPMBbI 3aITUCH KOMILIEKC-
HOTO ymucina (anredpandecKyro, TPUrOHOMETPUYECKYIO M MIOKa3aTENbHYI0), TEOMETPUUECKYIO WH-
TepHpeTaIio KOMIUIEKCHOTO YKCia U B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE MEX]Ty MHOKECTBOM
KOMILJIEKCHBIX YHCET U MHOKECTBOM TOYEK KOMIUIEKCHOW TIOCKOCTH. 3HATh hopMyiry Diiiepa.
KomruiekcHble 4rciia MOKHO M300pa)aTh C MOMOIIBIO BEKTOPOB HA KOMIUIEKCHOW IJIOCKOCTH.
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HOI—)TOMy onepanru CIOXKCHUA U BbIYUTAHUA KOMIIJICKCHBIX YHUCCII MOTYT 6BITB CBCICHBI K OIICpa-
IIUSIM CJIO>KEHUS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

HaI[O 3HATb U YMCTb BBIIIOJIHATL OINICpAllMU YMHOXCHUS, ACIICHUA, BO3BCACHUS B IIOJIOXKHU-
TEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETpUUYECKOH (popme, n3Bieye-
HUS KOpHS N-OM CTEMEeHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyetr oOpaTUTh BHUMAaHHME HA TO, YTO MHOXKECTBO KOMILUIEKCHBIX YHCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTb JIr00ast aﬂre6panquKaﬂ onepanurda Hal KOMINVICKCHBIMU YUCJIaMXU HE BBIBOJUT
3a mpeienbl 0071acTH KOMITJIEKCHBIX YHCET.

Hal[O 3HATb PA3JIMUYHBIC BU/JALI PA3JIOKCHUA MHOTOYJICHA HA MHOXUTCIIN JJId CJIy4acB, KO-
r7ia cpef KOpHe MHOTouJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEJIEHUS OyIyT
HCIIOJIB30BAaThCA, HAIPUMEP, B HHTCIPAJIbHOM HWCUUCICHUW IIPH BBIYHUCICHHUU HHTCTPAJIOB OT
JIpOOHO-palMOHANIBHBIX (DYHKIUN, TPU PEIICHUU JTUHEHHBIX OJHOPOIHBIX AU(EpeHInaTbHBIX
YpaBHEHUI N-TO MOPSIKA C TOCTOSTHHBIMU KO3 (HUITUESHTAMH.

Paznesn: Ananuruyeckasi reoMeTpust

[Tpu u3ydyeHun aHaIUTHUYECKON T€OMETPHUHU CIIEAYET, MIPEXKE BCEro, MOHATh, YTO €€ 3aJaueH sB-
JACTCA U3YUCHUC IT'COMCTPHUICCKUX O6’beKTOB IIpu oMo aHAJIUTHYCCKUX METOJ0B aJIFe6pr )51
MaTeMaTHYECKOTo aHaliu3a. B ocHOBe Takoro mojxo/a JeXuT METo]l KOOPAUHAT, BIEPBbIE CUCTE-
Matuyecku npumeHeHHbIN P. JlekaproM. OCHOBHBIE TOHATHSI T€OMETPUH (TOUYKa, IIpsiMas, IJI0C-
KOCTbh) SIBIIIIOTCS HEOMPEICNIIEMbIMH, U U1 UX OMUCAHHS MPUMEHSIETCS aKCHOMaTUYEeCKUil Me-
TOAH, HO3BOJI$IIOIIII/II\/JI YCTAaHOBUTH B3aMMHO OAHO3HAYHOC COOTBECTCTBUC MECKAY MHOKCCTBOM TOYCK
MPSIMON U MHOKECTBOM JICUCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpIHHAT.
Hano ueTko ycBOUTH pa3nuyHbie POpPMBI ypaBHEHHUH MPSIMOI M TUIOCKOCTH YMETH NMEPEXOJUTH OT
oHO# Qopmbl K apyroi. CienyeT OCMBICTUTh U YCIEIIHO MPUMEHSITh PEHICHHS KIIaCCUYECKUX
3aga4dy aHaJINTHYECKOU reoMCTpruu O B3aMMHOM PACIIOJIOKCHUHN INPSAMBIX U HJIOCKOCTGI;'I, YMETb
OTIPEACIIATh YIJIbl U PACCTOSIHUS MEXIY Pa3IUYHBIMU T€OMETPUUECKIMH 0ObEKTaMH.

OTmeTuM B 3aK/IIIOYCHHUEC, UYTO YCIICINHOC M3YUCHUC AUCHHILIMHBI « Jluneiinas aﬂre6pa»,
npuoOpeTeHrne He0OOXOIMMBIX KOMIIETEHIIUN, YMEHUIN U HABBIKOB BIIAJCHUS MaTEMaTHUECKUM afl-
mapaTroM TpeOyeT OT CTYJEHTOB OOJBIION CaMOCTOSATEIbHON padoThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO padOTy B COOTBETCTBUU C Y4€OHBIM ILIa-
HOM, OOJIBIIIE YKCIIa 4JaCoOB, OTBOAMUMEBIX Ha BCC BU/IbI Ay IUTOPHBIX 3aHITHH.

/. ®OH]I OLIEHOYHBIX CPE/ICTB

®oHx OLIEHOYHBIX CPENCTB npencTasiieH B [Ipunoskenun 2 k paboueil mporpamMmme U BKIIOYAET
pasaelsL:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3YJITATOB O0YUECHUs

2 I1Ixana 1 KpUTEPHUHN OLICHUBAHMSA PE3yJIbTaTOB O0YUYECHUS

3. OneHouHbIE Cpe/iCcTBA

3.1. Texymuit KOHTPOIb

3.2. IIpomexxyToyHas aTTecTaIus
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IHlpunooswcenue 1

TemaTuveckuii IJIaH IUCHUILINHBI «JIuHeliHas ajredpay Mo HANpPaBJIEHUIO MOATOTOBKH
29.03.04 «TexHoa0rus Xy/a10:KecTBEHHOI 00pab0oTKN MAaTEPHAJIOB

[Tpodunu

«Xyno:xkecTBEHHOE MPOEKTHPOBaHUE W M (PPOBbHIE TEXHOJIOTUH

B OBCJIUPHOM IPOMU3BOACTBE»

<<P33p360TKa U NMPOMU3BOJACTBO n3z1e.11m“1 NMPOMBIIIIJICHHOT' O IlPISﬂﬁHﬂ»

(6akanaBp)
Ounas ¢popma 00yueHus
I'ox Habopa 2024/2024
Buabi yue6Hoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO Buasbl camocTosiTe/IbHOH padoThI Dopmbl
= = . c arrecra-
S a0oTy CTYAeHTOB TYJ€HTOB
Paznen 52.3 §( paboTy €Ty ’ ya H
3 = U TPYA0€MKOCTb B Yacax
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PI'P | Pedepar | K/p | 2O | 3
IlepBbIii cemecTp
Pa3zgen 1. DiaeMeHTHI JHHEHHOH aJI1-
1.1 | reopbl MaTpuisl, IeHCTBUS HAaJl MaTPH- 1 1 2 2 3
aMH.
Onpenenurenu, UX CBOMCTBA M BBIYHUCIIE- 3
HHe. MaTpuyHasi 3alluch CUCTEMbI JIMHEH-
1.2 o 1 2 2 +
HBIX YPAaBHEHHUM.
Beinaua saganuii PI'P Ne 1 110 JuHeiiHoiM
ajar
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13

OOpaTHas MaTpHIla U ee Beluucienue. Mar-
pUYHas 3allUChb CUCTEMbI JIMHEHWHBIX YpaB-
HEHUU.

14

CucTeMbl TMHEWHBIX anTreOpandecKux
yYpaBHEHUM, OCHOBHbBIE ITOHSTHSA U OTIpeie-
neHus. Pemenue cucTem JIMHEWHBIX ypaB-
HeHuit MetogoM Kpamepa, metosiom o6part-
HOW MaTpPHIIbI

1.5

Pemenue cucrem TUHEMHBIX ypaBHEHUI
MeronoM ["aycca. Panr marpunel. Teo-
pema Kponekepa — Kanesmm.

1.6

Meropn ['aycca B mpOU3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHeHUH. OTHOPOHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrosiTesbHas padora Nel B ayauro-
PMH 110 JINHeiHOH ajredpe

1.7

Pa3nes 2. Bekropsl. JIuHeliHble onepanun
HaJl BEKTOpamu, MX CBOWCTBA. JIMHelHbIE
KOMOMHAIMM BEKTOpOB. JIMHEHHO He3aBu-
CUMBIE W JIMHEHHO 3aBUCUMBIE CUCTEMBI
BEKTOPOB.

Briiaya sanaumii PI'P Ne2 1o BeKTOpHOI
aareope.

1.8

[Tonstue 6asuca. KoopauuaTsel BekTOpa.
KomnnuneapHoCTh, OpTOrOHAIBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.
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1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €ro
CBOICTBA. BeKTOpHOE MPOU3BENCHUE NBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmemiaHHOe TIPOM3BENIEHUE TPEX BEKTOPOB
U €ro cBoiicTBa. Brruncinenue obbema ma-
pannenenumnena. YcCIoBHE KOJTMHEapHO-
CTH, OPTOTOHAITBHOCTH ¥ KOMIUIAHAPHOCTH
BEeKTOpoB. OpTOHOPMHPOBaHHBIA Oazuc.
Beruncnenue CKaJIsipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
TAHHBIX KOOPJWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3muce.

CamocTosiTesbHasi padora Ne 2 B ayAuTO-
PVH 110 BEKTOPHOI ajiredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc TUHEHHOTrO MPOCTPAHCTRA.

Marpuna mepexona ot 0Oasuca Kk 0Oasucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3mMeHeHnu 6asuca. CoOCTBEHHBIE BEKTOPHI
1 cOOCTBEHHBIC 3HAYCHUS JTUHEHHOTO OTIe-
paTopa.

11

1.12

Pa3znen 3. KomiuiekcHbIe YHMcaa U MHO-
royjeHbl MHOXECTBO KOMIUIEKCHBIX YH-
CCJI. cDOpMI:I 3allMCU KOMIIJICKCHBIX YMCCII.
Onepaum/l Had KOMIIICKCHBIMHU 4YHCJIaMH.
Pasnoxxenne MHOroWIeHa Ha MHOXXHTCIH
OCHOBHas Teopema anreOpsl

12

1.13

Pa3nen 4. AHaJMTHYecKas reOMeTpPUA
Cucrembl koopAauHaT. Paznuunbie TUIBI
ypaBHEHUH MJIOCKOCTH

Boiiaua 3aganmii PI'P Ne3 o anajautn-
YeCcKOi reoMeTpun

13
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1.14

PaznuuHble THITBI ypaBHEHUH MPSAMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnosioxxeHue npsiMbIX Ha IJ10C-
KOCTH U B IIpOoCTpaHcTBE. Briuncienue pac-
CTOSTHUM MEX]ly IByMsl TOUKaMH, TOUKON U
psMOi.. B3aumMHOE pacnoioKeHUe IIoc-
KocTeil. BplunciieHre pacCTOSHUN MEXIy
TOYKOU U ITOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B ayauTo-
PHH 110 AHAJIMTHYECKOH reoMeTpUH

15

1.16

Kpusbie BToporo nopsiika ux reoMerpuye-
CKHME CBOMCTBA. YPaBHEHHUs DIUIMIICA, T'H-
nep6oibl, mapabonsr OOIiee ypaBHEHHE
KpuBOM BTOporo mnopsaka. IIpusenenue
KPUBBIX BTOPOIrO IOpsAJKa K KaHOHHMYE-
ckoMy Buay. IloBepxHOocTHM BTOpOro Ino-
psaaka

16

®opma aTTecTalMU

19-
21

Bcero 4yacoB o jucuMIinHe

16

32

60

PI'P

cam
pao.
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Ilpunosicenue 2

®OH/I OHEHOYHbBIX CPEACTB
MO JUCUMUILINHE

«/InHeiiHas ajaredopa»

Hanpasnenue noarorosku: 29.03.04 «TexHonorus Xyao0KecTBEHHONH 00paOOTKN MaTepHUaIoBy.
[Tpodmn: «Xyn0KeCTBEHHOE TPOESKTUPOBAHUE U LI(POBBIE TEXHOJIOTUH B FOBEITMPHOM IIPOU3BOI-
ctBe». «Pa3paboTka ¥ MPOM3BOJICTBO U3/EIUIl TPOMBILIUIEHHOTO AU3aiHaY.

®opma o0yueHus: ouHasl.

Kadenpa: «MaremaTuka»

1. MeToabl KOHTPOJISAA M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

J1J1s KOHTPOJISI yCIIEBAaEMOCTH M Ka4eCTBAa OCBOCHHMS JUCIUIUIMHBI HACTOSIIEH MPOrpaMMoi
MIPEyCMOTPEHBI CICAYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TeKYIIIEeH YCIeBaeMOCTH (TEKYIIMHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTeCTaIus (IK3aMEH).

2. IIIkajia ¥ KPUTEPUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH S
DopMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH

[TpomesxyTouHas aTTecTaus o0yJaromuxcs B popMe sK3aMeHa MPOBOAUTCS MO pe3yIbTaTaM
BBITIOJIHEHHSI BCEX BUJI0B YUE€OHOM pabOoThI, MPeayCMOTPEHHBIX yUECOHBIM IJIAHOM I10 JAaHHOH JAHrcLu-
IUIMHE, IIPY TOM YUYUTBIBAIOTCS PE3YJIbTATHI TEKYIErO KOHTPOJSA YCIIEBAEMOCTH B TE€UYEHUE Ce-
Mmectpa. OleHKa CTEeNeHH JTOCTHKEHUsT 00ydJaloMIMMUCS TUIAHUPYEMBIX PE3yIbTaTOB OOYYEHHUS MO
JUCLUIIIMHE TPOBOJUTCS MPENOJaBaTeIeM, BEAYIUM 3aHATUSA 0 JUCLHUIUIMHE METOJOM JKCIEPT-
HOM oueHKH. [0 uroram nmpomMexyTo4yHOM aTTecTalyy N0 JUCLHUIUIMHE BBICTABIIETCS OLEHKA «OT-
JUYHO», «XOPOLIO», «yIOBIETBOPUTEIILHOY» UIIU «HEYIOBICTBOPUTEILHO.

Ixajna onleHNBaHUSA Onucanne

BrimonHeHsl Bce 00s13aTesibHbIE YCJOBHS TMOATOTOBKH CTYy-
JAeHTa K TPOMEKYTOUYHOIH AaTTecTalMH, TPEIyCMOTPECHHBIC
nporpaMMoil quctuIuiHel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB MOKA3aTeNsIM, IIPUBEICHHBIM B
OTnnuHO TabJIMIaX, ONEePUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HABBIKAMU, PUMEHSET X B CUTYalMSAX MOBBHIIICHHON CIOKHO-
ctu. Ilpm sTomM MOryT OBITH MJOMYIIEHH HE3HAYUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPYJHEHHs MPU TMEepPeHOCe 3HAHUU U
YMEHHUI Ha HOBbIE, HECTAHIaPTHBIC 3aaUH.
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Xopomo

BoinonHens! Bce o0si3aTe/ibHbIe YCJI0BHSI NOATOTOBKH CTY-
JAeHTa K TMPOMEKYTOUYHOH AaTTecTallMM, IPETyCMOTPEHHbIE
IporpaMMoi JucuuIuiiHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJIsAM, IIPUBEICHHBIM B
TabIMIax, ONEepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipy OTBETE A0ITyCKAET HECYILIECTBEH-
HbI€ TIOTPEIIHOCTH, 33Ja4d pellaeT ¢ HEeJOoYeTaMH, HE BIIHAIO-
MIMMU Ha OOIIMIA X0/ PEeLICHHUS.

YILOBJ'ICTBOPI/ITCHBHO

BrimonHensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K TPOMEXKYTOYHOH aTTeCTAlMH, IPEIyCMOTPEHHBIC
nporpaMMoil AucUUIUIMHEL. CTYIEHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HaHWH, YMEHHI, HABBIKOB TIOKA3aTEJISIM, TIPUBEACHHBIM B
TabJIHUIIaX, ONEPUPYET MPHOOPETCHHBIMU 3HAHUSMH, YMECHUSIMH,
HaBbIKaMH. Ho mokasbIBaeT HerimyOoKue 3HaHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMUOOK WM MPOTUBOPEUUH, OJJHAKO B (op-
MYJHPOBAHUN OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXIY aHa-
JM30M, apryMEHTalnel W BHIBOJAMH, B PEIICHUH 3a7ad MOTYT
cozepKaThCsi TpyOble ommnOKH. 151 HOTy4eHHs TPaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOYHSIONINE BOIPOCHL.

HeynosnerBopurensHo

He BeImonHeHbl 00si3aTe/IbHbIE YCJOBUSI NOATOTOBKH CTY-
JAeHTa K IPOMEKYTOYHOH ATTeCTAlMH, IIPEIyCMOTPECHHBIE
nporpamMmoil qucuumuiniel, UJIM cTyaeHT nemMoHCTpupyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEIECHHBIM
B Ta0JIMIaX, IOMYCKAIOTCS 3HAUUTENIbHbIE OITNOKU, POSBISACTCS
OTCYTCTBHME 3HAaHUN, YMEHUM, HABBIKOB II0 PNy IOKa3aTeseH,
CTYJEHT MCIBITBIBACT 3HAYUTEIIBHbIC 3aTPYJHEHUS IIPU OINEpH-
POBAaHMH 3HAHUAMM U YMEHUSIMM.

3. OneHOYHbIE CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpel-
CcTBa

IIpencraBnenue one-
HOYHOTO CPEJCTBA B
DOC

Kpatkast xapakTepuCTHKa OI[CHOYHOTO
cpeacTBa

KonTponbnas (ca-
MOCTOSITEJIbHAS )
pabota

(KP)

CpenctBo NMpoBEpKU YMEHUN NMPUMEHSTh
MIOJIyYEHHBIE 3HAHUA JUIS PEIICHUS 3a]1a4
OIIPEJEICHHOTO THUIIA 10 TEME WIH pas-
ey

KoHtposbHbIe 3a1a-
HuUs (IpuMep)
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2 | PacuetHo-rpadu- CpenctBo npoBepku ymMeHMM npumeHsaTs | Kommiexkr 3apanuii
yeckas pabora MOJTy4YE€HHBIE 3HAHUA IO 3apaHee OIpese- | /s BBINOJIHEHUs pac-
PTP JICHHOW METOIMKE JUIS PEIIeHHs 3ajad | YeTHO-rpadudecKoit
(PTP) WIM 33JIaHii 10 MOAYJII0 WIM JUCIHHU- | paboThbI
IUTMHE B LEJIOM.
CpencTBo KOHTPOJIS, OpraHU30BAHHOE KaK
cnenuanbHas 6ecesa e1aroruueckoro pa-
YcTHBIH ompoc co- | O0THUKA ¢ 00y4aroIMMCsl Ha TEMBbI, CBS- Bonpocsr o
3 OeceioBaHueE, 3aHHBIE C U3yYaeMOil TUCIUIUIMHOM, U pac- | TeMam/pasiernaM Juc-
(YO) CYMTAHHOE Ha BBIACHEHHE 00beMa 3HAHUM IUTUTAHBI
oOyJarolerocs 1o ornpene’IeHHOMY pas-
Jenny, TeMe, mpooiaemMe U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
4 Tecr MTO3BOJISIIOIIAS aBTOMAaTU3HPO- BapuanT TecTa
(T) BaTh MPOLEAYPY U3MEPEHUS YpOBHS 3Ha-
HUI U yMeHHH 00yyaronierocs.
5 | Dk3amenaronnbie | Cpe[icTBO MPOBEPKH 3HAHUI, yMEHHUH, | DK3aMCHAIIMOHHBIC
OuneTsl HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OMUJIETHI.
5B pPETHYECKUX BOMPOCOB, 3anay, INpaKTUde-
(3b) CKMX 3aJlaHH.

3.1. Tekymmii KOHTPOJIb

OrneHoYHbIE CPEICTBA TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH BKJIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHus B opMe OJIAHKOBOT'O TECTUPOBAHUS JUIsI KOHTPOJISI OCBOEHHS 00yUaroIMMHUCS Pa3/IesioB
JUCHUIIInHEL, mpueM PI'P.

Conep:kanue pacueTHo-rpaduyecKkoi padoThl.

PacuerHo-rpaduueckas padora Nel nmo n1uHeiiHo# anredpe.

Kpatkoe conepkanue pacueTHo-rpaduieckoil paboTsl:

Martpuusl u onpenenureny. Pemenue cucreM JTUHEHHBIX anreOpandecKux ypaBHEHHUH MeETOAaMH
["aycca, Kpamepa 1 06paTHOI MaTpUIbL.

PacuetHo-rpadguyeckas padora Ne2 o BeKTOpHOii aiaredpe.

Kpatkoe coneprxanune pacueTHO-Tpaduaeckoil padoThI:

BekTopsl, nelictBus Haj BekTopamu. CKaasipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpaduyeckas padbora Ne3 o aHaAJIUTHYECKOH reOMeTPUH.

Kpartkoe conepkanue pacueTHO-rpaduaeckoil paboTsl:

PasznuuHble BUJIBI ypaBHEHUM NIPSIMOM U INIOCKOCTH. B3anMHOE pacIionokeHue NMpsMbIX Ha IJI0CKO-
CTH, IIJIOCKOCTEN B IIPOCTPAHCTBE.

KoMmmuiekT 3apannii
JJI51 BBIIOJIHEHHSA pacyeTHO-Tpaduyeckux padot (PI'P)
1o qucuumiinHe «JInneiinas aiaredpa»

PI'P Nel, vacrth 1
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401 1 04 =2 0 2
3aganue Nel. lanp Matpuner A=~ 1 3 2~ w B="0 3 3~
C 0 C ]
04 0 23 11 71

Bruimonuuts neiictBus: A2 +8BT .
3asianue Ne2. [TpoJ0KuTh 1aHHOe MaTpuuHOe paseHcTBo (2A+3B)” [J4A” [J6AB =[]

Y IIPOBEPUTH €r0 JJI MaTpull A U B U3 NepBOro 3aJaHMsl.

3ananue Ne3. BeIYuciInuTh OnpeaenuTelib AByMsl ClIoco0aMu: pas3iioskeHUEM TI0 NIEPBOM CTPOKE U
pasyIoKeHUEM IO MEPBOMY CTOJIOIY.

1 0 1 2
02 1 M
1 1 01 1
11 -2 1

3aganne Ned. JIns qaHHOM MaTpUIBl HAUTH 00paTHYIO0 MaTpuily. Caenath mMpoBEpKY.

Hl 0 21

1 1 0
0 OD'
02 3

3amanune No5. Pemuts Matpuunoe ypasaenue AXB =C (maiitu X). Cienats mpoBepky.
01 21 3 4l 20 4r
A=T 5, B=I 5 C=1 0.
12 1 23 19 37
3aganue No6. HaliTu panr MaTpuiibl.

o2 3 10

-

5 4 .

EZ 3 8 55
13 7200

PI'P Nel, 3apaHus 0 pelieHUI0 CHCTEM JIMHEHHBIX aJiredpanyecKux ypaBHeHU
3ananue Nel. Pemuts cucremy meronom Kpamepa. CaenaTh IpoBEpKY.

]X1+4X2 OXxg =12
[2X% +2X, +3X%; =7
13X +6X, 012%; =1

3aganue No2. Peruth cucremy u3 Nel merosioM 0OpaTHOM MaTpHIIbL.
3ananue Ne3. Pemuth cucremy u3 Nel merogom ["aycca.

3aganue Ne4. Pemnute HeogHOPOAHYIO cucTeMy MetonoM ["aycca. Haiitu ob1ee pemienue u yact-
HOE pELICHHUE.
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Xg + X+ 2%+ 3%, =5
3% + 2%, (4%, [12%, =1
1 5%, +4x, + 4x,=11

3aganue NoS. Pemute otHOpOHYIO cucTeMy MeTtonoM ["aycca. Haiitu o6mee pemenue u @CP.

12x% +6X2 [19%3 [19x% =0
[Ax, [15%; +x%, =0

BX 4 3%, — X, —4X, =0
X, 003X, +2%; +5x, =0

PI'P Nel, yacth 2

3aganue Nel. TlokasaTh, 4TO BEKTOPEL m, n, p oOpa3yioT GaskC B MPOCTPAHCTBE U PA3I0KUTH

BekTOop A mo »tomy Gasucy: M =(1, 11,2);n=(2,0,3),p=(02, 11,1),a=(5, 04,13).
Bamanue Ne2. JTanbl Bektopbl M 1 N . BBISICHUTH — KOJUIMHEAPHBI JIH BEKTOPBI & U b.

m=(28,018,8),n=(J21,6,® a=2m+n,b=2nCm.

3aganue Ne3. Haiitu |§ | , eCITi |m| = 6\/5, |ﬁ| =2, (%,ﬁ) =135, a=6n [Im.
Bamanue Ned. Jlam [JABC.Haittu [I1B,ecu A(1;01;2),B(3;3;2),C(7;1;2).

Bazanme No5. Tlpy kakux “x BekTopbl & U D mepreHmuKyspHb?

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

3amanue Ne6. Hality momas mapauieorpaMMa, IIoCTpOSHHOTO Ha BEKTopax a u b .
= _ -
a=2misn,b :m+n|m|=12,|n|:31(m,ff):€-

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

Baganue Ne8. Jlansl BeKTOpsl &, D, C. BBISCHUTHL — KOMILUIAHAPHBI JIM BEKTOPBI. ECIM BEKTOPHI HE

KOMIUJIaHAapHBI, TO HalTH 00BEM IapaJuiejenuieaa, IoOCTpOCHHOTO Ha BEKTOpax a, b , 6 " OIIpcCac-

JIMTh — KaKyl0 TPOUKY OHH 00pa3yIoT.
a(1;01;5), b (2;4:02),c(3;0;1).

3aganue Ne9. Jlns nuHeiiHOTO onepaTopa 4 3aaaHbl 00pa3bl 0a3ucHbBIX aneMeHToB A€, Ag,, Ag,

. 3ammcarp MaTpuily onepatopa A B 6asuce €, €,, €; W HalTH 00pa3
ayieMeHTa X .
Ae, =7e +3e, [1Z2e, Ae,=¢ [le,+4e, Ae,=2¢ +2¢€,+3€e,,

X=2¢e 4e,+¢e,.
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3amanne Nel0. Haiit coOcTBEeHHBIC 3HAUEHHS M COOCTBEHHBIE BEKTOPBI TUHEHHOTO OTepaTopa,
3aJIaHHOTO B HEKOTOPOM 0a3nce MaTpulen p — 104 10

072
PI'P Ne 1, yactpb 3

3amanue Nel. Tlpsimast |, mpoxoaut uepes Touky A mapamiensho Bekropy (. [Ipsmas |, mpo-

XOIUT yepe3 Touky B mepnenmukynspHo Bekropy N . HaiiTu TouKy nepecedeHus mpsiMbIX U yrod

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

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

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

X = 8t [3
: . . . + —
Ly sqey  AG0),B(7:3), I:9xD12y+2=0.
3amanue Ne3. Haiitu paccTosiHUE OT TOUKHU M o [0 IUNIOCKOCTHU , IPOXOIAIICH Yepe3 Touky A

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

3amanne No4. Haiitu yros Mexmay MiI0CKOCTHIO Y TUIOCKOCTBIO [2, MpOoXoasieit yepes TOUKU

A BuC,ecm B:5x+y+4z1128=0 A(5;2;5), B(3;7;0), C([14; (1 3; [11).
3azmanue NeS. 3anucaTh KaHOHHMYECKHUE YPAaBHEHUS NPSIMOM, 3aJaHHON OOIIMMHU yPaBHEHUSMHU.

‘x+2y 19z [110=0;
3x+4y+8z 124 =0.

3amanue Ne6. Haiiti Touky nepecedenus npamoii | u mmockoctu U YroJl MEXI1Yy HUMH.

X+2

|- zUL @:x+2y03z012=0.
3

:_y -
4 12

3amanue Ne7. Tlpsimast |, mpoxomut uepe3 touku 4 u B. Tlpsimas |, mpoxomur uepes Touxy M
HEPIEHIUKYIIAPHO IIO0CKOCTH . Haiitu yron mexxay npsameiMu |, 1 |, u BBIsICHUTE — Jexkar m

OHHU B 0I[HOI71 IIJIOCKOCTH HUJIM CKPECIIUBAKOTCA.
A(9;13;1),B(4;4;115), M (111;11; (111), :2x+3y Dz 01=0.

—(X * 3)2 + y—2 =
49 25

Tpuchl. [TocTpouTh KpUBYI0, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3ananue Ne8. Jlns naHHOM KpUBOI 1 ykazaTth OKyCHI, SKCIEHTPUCHUTET, UPEK-

3ananne Ne9. ITpusectn ypasHeHne kpuBoii  9x? [J 25y2 (118X + 200y [1 616= k kaHOHMYe-
CKOMY BH/Iy U [IOCTPOUTH KPUBYIO. 0

KouTtposnbHblie 3a1anus (mpuMepbl)

Bapuanr.

1. Haiftu 3Hauenus Matpuanoro Muorounena F [ JA[ ]
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~1 0p
—_ 3 2 _
f(x) =L +2x Lx+3,A=

78
om0 8 1 5 [
2. HaiiTn paHr MaTpHIbl MPHBEACHHEM K CTYNIEHYATOMY BUIY 7J3 r 7 2 4 L1
o8 2 16 1B 11 3

7 ?
u o3 13 5 U7

1 2 1
3. BBIUHCIHUTE ONPEIeTUTEIh IPUBEICHUEM K CTYIICHIATOMY BHIY 3 ©5 3
2 7 0
4. Haiitu MngI/I]I:[y, oOparHyto naHHoOU (a). Permte MaTpuuHOe ypaBHeHue (0)
@ 3 153, (©) ”173 2ox=F2 3 @
-7 (1 0 ] 0 I
L i

5. Pemnthb cucTeMy ypaBHEHHi. YKa3aTh 00Ilee U OJHO YaCTHOE peIieHue (a).

Pemuth cuctemy ¢ moMoIipi0 00paTHON MaTpuilbl U o Gopmynam Kpamepa (0)

T4% +9%; [15x3 [18X4 =5 X+ 2% +X3=5

a) 13X + 71X, (12X, [14x, =4 (6) 8x [I5x +3x = [T
® X +5X° +X +3x =3 @x +7x* [x°=13

1
U 2 3 4 1 2 3

Bapuant

1. Pacriucatp pasznokeHue BekTopa X 110 BeKTopam p,q, I
x={5,012,1}, p={1,8,0}, q={1,001} r={0,01,2}
2. KonnmuHeapHbl 11 BEKTOPBL P 1 ( ?

a={2,01}, b={231} p=2a+2b, g=3al 2b

3. [lana nupamuza ¢ Bepumaamu B Toukax AAAA,.
A(02,4,8), A2(4,011,2), As(18,7,10), As(3,4,12)
Haiitu:

a) yroa mexnay peopamu A/A,, AA,
0) 00peM mHpaMuIbI

B) JUTMHY BBICOTHI OMYHIEHHOH Ha rpanb A A,A,
I') HAlTH JUIMHY MEIMaHbl, POBEICHHY0 U3 BepiuuHbl A1 K pedpy AyAq

4. BBIYMCIIUTH TUIONIA/Ib IAPAILIENOrPaMMa, TTIOCTPOEHHOTOo Ha BekTopax a u b Bl — yron mexmy Bekto-
pamu P m (
a=2p+q,b=pL3q, |p|=2, |a|=2, o= i
Bapuant
1. Haiitu paccrosinue ot Touku Mo 0 miockoctn (l\/|1|\/| 2|\/|3) ;

Mo (9;10;2), M1 (0;7; 4), M2 (4;8; 1), M3 (02;1;3)

X+y+z02=0
2. Beimcath KAHOHHYECKOE YPaBHEHHE MPSAMOMA: []

xOy[3z+6=0

3. HaifTn TOUKy nepecedeHus IpsSMoi 1 mwiockocTu: X 2_yl3_z +1H X+y+2z19=0.
1 1 | 4
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. . S X1
4. Haiit Touky P cummerpuunyto Touke P otHocutensro npsmoii |: P (0, 01, 3) u = y_z
! 1 M1
5. Hamicars ypasuenue miockoctu [ npoxomsuieit uepes rouxy Mo u neprienukynspao IpsSMOit

(MiM2): Mo (3;2;0), M1(4;1;5), M2 (2;1;4).

6. Haiitu xocunyc yrna mexay miockoctavu Zh u b :
Bh:3x0y+3=0, Bh:x02y+52[110=0

BapuaHT 3a1aHIii TPOMEKYTOYHOI'0 TeCTa

H]Z 0

8 1 DSLT
. 3 L1 7 2 4
1.1. HaiiTi paHr MaTpHIlbl IPUBEICHUEM K CTYIICHUATOMY BUY - ,
gl8 2. [ 1B (13
11 3 13 5 17
il 1
1.2. Pelunth MaTpUUYHOE YPABHEHUE 1 [ 121 1R 3 5
o P yp B3 4 X="3 OM-
i I i 0

X +2X2 + X3 =5

1.3. Pemute cucremy o popmyinam Kpamepa 3%, [15x%, +3x%, = [17
y 1o opmy pamep H2x1+7x2\ X =13
11 2 3

0C 0
2.1. Harmcats pa3noskeHrue BEKTOpa X IO BEKTOpaM p,q,r X= {5, D12,1}, p= {1, D3,0},
q={1,011} r={0,01,2} .
2.2. BelumciuTh miona s napajuieaorpaMma, OCTPOSHHOTo Ha BekTopax a u b B — yrox mexay
BEKTOpaMHU P | (:
a=2p+q, b=p3q, |p|=2, |a|=2, o= A
2.3. JlTana nupamua ¢ Bepmuaamu B toukax AAAA,. A1(6,1,3), A2(6,02,3 As3(2,2,0),
A4 (D5|1! 0) *

Haiiti 1yinHy MeTHaHbl, MPOBEACHHYIO U3 BepIuHbl A1 K pedpy A A.

3.1. Haiitu TouKy nepeceveHnst mpssmMoii u mwiockocti: X 12 _ Y 13 2+l x+y+2:19=0.
1 1 14

3.2. Haiitu Touky P:1 cummerpuyHyro Touke P orTHOcuTenbHO mpsiMoit |: P(O; D1;3) u

3.3. Hanmcartp ypaBHEHHE IJIOCKOCTH npoxoxsniei yepe3 Touky Mo W meprneHAMKYISIpHO

mpsimoit (MiMz ) Mo (3;2;0), Mi(415), M2 (2;171;4).
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4.1. Jlana xpuBasi BTOPOTro MOpsJIKa x* +4y? 12x+16y +16 = 0. [Tomy4nTh KaHOHHYECKOE ypaBHEHUE
KPHUBOU U IIOCTPOUTH .€€

4.2. CocTaBUTh MaTpHIly Iepexoia oT Oasuca e e ,e k 6asucy el,elel, ecim
3 1 2 3

‘%{rzzgl"'éz +é3; ejzu:e‘f jéz +é3; eﬁj:é+2&z+e"3

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEUEHHUE CEMECTPA IIPEICTaBIISII
peleHHs 3a/1a4, BBIMOJIHUII ITOJIHOCTBIO BCE 331aHUS U MX 3alllUTUII, OTBETUB Ha BOIIPOCHI MIPEIo/ia-
BaTels;

- OLICHKA «HE 3aYTEHO)» BBICTABJIAETCS CTYJCHTY, €CIIM OH HEPEryJIsIpHO B TEUEHUE CEMECTpa Mpej-
CTaBIISUT PEUICHHUS 3a/1a4, BHIITOJHUII 3a/1aHUS HE MOJHOCTHIO MM BOOOIE HE MPEACTABISII padOTHI
Ha ITPOBEPKY, JIOIMYCKAET CyIECTBEHHbIE HETOUHOCTU B OTBETAaX HA BOMPOCHI ITPETO1aBaTEIs.

Jlis npoBeieHus TEKYIIEero KOHTPOJIsl 3HAHUHM CTY/I€HTOB B JUCTAHIIMOHHOM (opmare B pas-
pabGotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOuHbIe (pOoOHbIE) Te-
CTBI.

3.2. IIpoMe:xyTOUYHasI aTTECTALMSA

[TpoMexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 10 OuUeTaMm B YCTHOU opMe.
Bpewmst 1151 moAroTOBKM OTBETA HA BOIPOCHI HE Oosee 45 MuH.

burner BKiIIO4aeT TeOpeTUUECKUI BONIPOC U 3aaUH.

KoMruiekTsl 2K3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MareMaTukay.
Tunosbie BApHAHTHI OMJIETOB MPUJIATAKOTCS.

KommiekT Bonpocos
10 JUCUUIUINHE «JInHeiiHas anreopay

Matpu1ibl, TUIIBI MATPULL.

Onepanuu ¢ MaTpUllaMu, KX CBOMCTBA.

YMHOK€EHNE NPSIMOYTOJIbHBIX MaTPHLI.

MartpuuHnas popma 3aliucH CUCTEMBI JIMHEHHBIX alreOpanyeckux ypaBHEHHUH.

Onpenenurenu U UX CBONCTBA.

[TonsiTue onpenenurens. MUHOPHI U anredpandyeckue JOMOTHEHUS.

CucreMbl TMHEWHBIX alreOpandeckux ypaBHEHHM, OCHOBHBIE TOHATHS U ONPEEIICHUS.

[TpaBuno Kpamepa pemienus cucteM JUHEHHbBIX ypaBHEHUH.

OOpatHas maTtpula U €€ BBIYUCIICHUE. Y CJIOBUE CYLIECTBOBaHUS 0OpAaTHON MaTpPHULIbI.

10 Pentenue cuctem uHENHbBIX anreOpanyeckux ypaBHEHUN METOI0M 00paTHOM MaTpHIIbL.

11. Meton 'aycca pelieHnst CUCTEM JIMHEHHBIX YpaBHEHH.

12. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHUI MeTojoM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamemnnu.

14. OpHoponHble cUCTEMBI JTMHEHHBIX ypaBHeHHH. Kpurepuii cyliecTBoBaHNS HETPUBUAIIBHBIX pe-
LIECHU.

15. ITonsATHE BEKTOpa U JMHEHHBIE ONIEpalluy HaJl BEKTOpPAMH, CBOICTBA onepanuii.

16. JIuneitHass KOMOWHAIUS BEKTOPOB.

17. JIuneiinas HE3aBUCUMOCTD U JIMHEWMHAs 3aBUCUMOCTh F€OMETPUUECKUX BeKTopoB. Kpurepuii nu-
HEWHOM 3aBUCUMOCTH.

18. ITonsTue 6a3uca. KoopauHatel BEKTOpA.

©CoNoO~WNE
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19. OpronopmupoBaHHbIil 0a3uc. PaznoxeHne BekTopa 1o BeKTopam 6asuca.

20. YropsimoueHHast TpoliKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce.
22.YcnoBusi OpTOrOHATBLHOCTH, KOJUTHHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluneitHble TPOCTPAHCTBRA.

24. Marpuna nepexoza ot 6asuca k 6a3ucy.

25. CoOcTBEeHHBIC BEKTOPHI U COOCTBECHHBIC 3HAYCHHS MATPHIIBL.

AHauTHYeCcKAas reoMmeTpus

1. Cuctemsl koopauHaT. [lekapToBBI MPSIMOYTOJIbHBIE KOOPAWHATHI HA IUIOCKOCTH M B MPOCTPaH-
CTBE.

ITonsspHas cucreMa KOOpAMHAT.

Pa3nuuHble TUIBI ypAaBHEHUH IUIOCKOCTH U MIPSIMOM.

Brruncnenue pacCTOSHUN MEXy AByMs TOUKaMH, TOUKOW U MPSAMOM, TOUKOW U TUIOCKOCTBIO.
Brruncnenmne pacCcToSHUS MEXAY CKPEIUBAIOIIMMUCS MPSIMbIMHU.

Brruncnenue yriioB Mexay AByMs MPSMBIMH, IPSIMON U TUNIOCKOCTBIO, IBYMS TUNIOCKOCTSIMH.
KpuBble BTOpOro nopsjika UxX reOMETpUYECKHE CBOMCTBA M ypaBHEHMs. lIpuBenenue xpuBon
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUJLY.

8. Kanonmueckue ypaBHEHHs AJUIUIICA, TUTIEPOOITBI, TApadOIIbI.

9. VpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. KanoHnveckne ypaBHEHHUS Cephl, SIUTATICONUA, KOHYCOB, THTIEPOOIONIOB, TapadoIonI0B.

NogkowN

TunoBbie BApUAHTHI OWJIETOB
o aucuuIuivHe «JIuneitnast anredpay»

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BBICHIEI'O OBPA3OBAHUMA
«MOCKOBCKHMM IMMOJIMTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKHWH MMOJUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIHH, Kadenpa «Martematuka
HMuctunmaa  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBII BUWIET

OmnpenenuTeny U UX CBOWCTBA. 1
Pemute mMaTpuuHOe ypaBHEeHHME XB=A,ecnmu A= 2 2
p B= ik
2 1p -0 1p
X +2X% =11

3. PemmuTh cuctemMy MEeTOJOM OOpaTHOM MAaTPULIBI || .
2% [13x =12

4. JlaHbl BEKTOPHI a =(159,8), b =( 131,12, €=(08,10,010). IIpoBepUTh — KOMILIIAHAPHBI JIU OHHU.

A

Ecnu HeT, HaliTH 00beM HapauIeNeNuIIeia, IOCTPOEHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron Mmexmy BektopaMu a = (1,L2,L.2)u b =(2,0,1).

YTBepkIeHo Ha 3aceqannu kKadeapsl MaTeMaTHKH « 03» 05 2024 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacuieena / /
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MUHMCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALIN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YUPEXXJIEHUE BBICILIET'O OFPA3OBAHUS
«MOCKOBCKHUU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKH HOJUTEX)

®dakynbTeT 0a30BBIX KOMITETCHITHH, Kadenpa «Martematukay
Hucuuruinna  «JIunelinas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneiinas koMOuHanus BeKTopoB. basuc. Koopaunater BekTopa.

1 2 (11
2. Bpruncnuts onpeaenurens matpunbl C = AT, eciu A= :3 1 0 -
01 1~

H4X1 [12Xo +3x3 =12,
3. Pemmre cucremy ypasHeHnii MetogoM [aycca X +5% L13% =1
"‘2X1 +3X2 U2X3 =3.

4. Tloka3atp, 4To BeKTOpHl M =(1,111,2), N =(2,0,3), p=(12, 11,1) oOpa3yroT Oa3uc B MPOCTPAHCTBE.
5. Jlano oOriee ypaBHeHue npsiMoii [ 2x+3y [15=0 HamwucaTh: ypaBHEHUE NPSMOK C yIIOBBIM KO-

3¢ ¢uIeHTOM; ypaBHEHHE NPSAMON B OTpPE3KaxX; HOPMaJIbHOE YpaBHEHHUE MPSIMOH.

YTBepkeHo Ha 3aceqannu kKadeapsl MaTeMaTHKH « 03» 05 2024 r., mpotokon Ne 10

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

I[J'ISI MPOBCACHUA IPOMCIKYTOYHOT'O KOHTPOJIA 3HAHUI CTYACHTOB B AIMCTAHIITHOHHOM (bopMaTe

B pa3paboTaHHBIX Kadenpoil «MaremaTHKa» OHJIaHH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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