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1. Hean, 321241 ¥ IVIAHMPYEMbIe Pe3yJIbTATHI 00y4EeHUSA 110
AUCLHILIMHE

K ocHOBHBIM 11€71IM OCBOEHUS AUCIUTUTMHBI «JIMHEHAs anreOpay CienyeT OTHECTH:

- BOCITUTAHHE y CTYJICHTOB 00IIIel MATeMaTUYECKOU KyJIbTYpHI,

- IproOpETEHHE CTyIEHTAMHU ITUPOKOTO KPyTra MaTeMaTHIECKUX 3HAHUH, YMEHHUI 1 HaBbI-
KOB;

- pa3BUTHUC CHOCO6HOCTI/I CTYACHTOB K HMHAYKTUBHOMY W ACAYKTHUBHOMY MBINIJICHHUIO
Hapsly C pa3BUTUEM MAaTEMaTUYECKOU UHTYULIMH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHO! U Hayu-
HOM JIUTEepaTyphbl, COAEPKAILEH MaTEMAaTUUYECKUE CBEACHUS U PE3YyJIbTAThI;

- IIOATOTOBKY CTYACHTOB K JCATCIbHOCTHU B COOTBETCTBUU C KBaHH(l)HKaHHOHHOﬁ XapakTe-
pHUCTHKOI OakanaBpa Mo HaMpaBJICHHIO, B TOM YKciie ((OpMHUPOBaHHE YMEHUHN UCIIOJIb30BATh OCBO-
€HHBIC MAaTEeMATHYECKHUE METOJIbI B TPO(PECCHOHAILHON e TETHHOCTH.

- MOATOTOBKY BBICOKOKBAIH(DHUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX ITH(]-
POBOI TypOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTMUYECKHUX PHUCKOB COBPEMEHHOH HH(PPOBOIl 3KOHO-
MUKH.

K ocHOBHBIM 3a/1ayaM OCBOEHUS TUCHUILUIUHBI «JIMHelHas anredpay ciaenayeT OTHECTH:

- OCBOCHHE CTYJCHTAMH OCHOBHBIX MOHATHI, METOIOB, POPMUPYIOUINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEeLICHUS MPUKIIAAHbIX 3a/1a4;

- (hopMupoBaHHe y CTyIeHTa TpeOyeMoro Habopa KOMIETEHIIH, COOTBETCTBYIOIINUX €T0
HaIPaBJICHUIO MOATOTOBKH U 00ECTICUMBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPYy/a.

OO0yuenne mo mucnuiuinHe «JIuHeiHas anrebpay» HampamieHO Ha (HOpMHpPOBAHHE Yy OOydJaro-
nmxest cinenyroumx komnereHuuid B cootBeTcTBUU ¢ PI'OC 29.03.04 «TexHonorus xynoxe-

CTBEHHOW OOpabOTKM MaTepuajoBy», YTBEPKICHHBIM TpuKazoM MwuHOOpHayku Poccum oT
26.11.2020 N 1456:

Koa m HaumMeHoBaHHue KOMIIETEHIINI

NHauKaTopbl 10CTHKEHHS KOMIIe-
TEeHIUHU

VK-1 Cnoco0eH ocylecTBIsATh OUCK,
KpUTHYECKHUM aHaIu3 U CUHTE3 HH(OpMAaLIUH,
[IPUMEHATh CUCTEMHBIN MOJXO/ ISl PELIeHUs
I[IOCTAaBJICHHBIX 3a1a4

NVYK-1.1. Ananusupyer 3agady, BbLIEIAA €€
0a30BbI€ COCTABJIAIOIINE

NVYK-1.2. OcymiecTBisieT NOUCK, KpUTHYECKU
OLIEHUBAET, 0000IIaeT, CUCTEMAaTU3UPYET U
pamxupyeT nHpopMaIHio, TpeOyeMyro s
peueHus MOCTaBIEHHOMN 3aa4K

NVYK-1.3. PaccmarpuBaeT 1 npeziaraet
paloHaIbHbIE BAPUAHTHI PEIICHUS
IIOCTaBJIEHHOW 3aJjauy, UCIIOJb3Ys
CUCTEMHBIN MOAXO0/l, KPUTUUYECKU OLIEHUBAET
UX JOCTOMHCTBA U HEIOCTATKU

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl



JlucuumimHa OTHOCUTCSA K 00s13aTeNibHOM YacTH 610ka b1: Moaynes «MaTtemaTiu4eckue u ecre-
CTBGHHO-Hay‘-IHLIC JOUCIHUIIIINHBIDY .

E€ u3ydenue obecneunBaeT n3ydeHUE TUCIUTIINH:
B obszamenvrou yvacmu:

- MaTeEMaTHYECKIH aHaAJIN3;

- usuka;

- (PMBUKO-XMMHUYECKHE OCHOBBI B TEXHOJIOTHUECKUX MPOIECCaX;

- KOMIIBFOTEPHOE MOJEIUPOBAHNE U3/I€ITMI IPOMBIIUICHHOTO IU3aliHa U FOBEIUPHBIX
YKpaIlCHUN;

- CAIIP nst MH)KEHEPHOTO aHaIM3a M IPOU3BOICTBA XY/105KECTBEHHO-TTPOMBIIIIICHHBIX
00BEKTOB.

B uacmu, ¢popmupyemoti yuacmuuxkamu 00pazo8amenbHblxX OMHOUEHUI.
- UG POBBIE TEXHOJIOTUU B IPOU3BO/ICTBE IOBEIMPHBIX U3/ICIHH.

3. CTpykTypa u conepkaHue TUCHUNINHBI

OO61mas TpyA0eMKOCTh TUCIIUTUIMHBI COCTABIIAET 3 3aueTHbIe eAMHULIBI - 108 yacoB.

3.1. Bwuabl yueOHoOI1 padoThI U TPYI0EMKOCTH

. KonnuectBo
n/n Bua yueOHoii padoThi 4ACOR Cemectp 1
AyIMTOPHBbIE 3aHATHSA 48 48
B toM uucie:
Jlexuuun 16 16
1.
CeMuHapcKue/pakTHYECKUE 3aHATHS 32 32
2.
JlabopaTopHbIe 3aHATHUS - -
3.
CamocrosiTesibHas padoTa 60 60
IIpoMe:kyTO4YHAs1 aTTecTALUSA
3K3aMEH D C)
Hroro 108 108

3.2. Temaruveckuil IJIaH N3y4YeHHUS AUCHUILTUHBI
Pa3mermén B npunoxxenuu 1 k paboyeii nporpamme.

3.3. Conep:xkanue pa3iesoB IMCUUILINHBI
BBenenue

[Ipeamer, 3amaun u cogepkanue AUCHUIUIHHBL. OCHOBHBIC ATAIbl PA3BUTHSI JUCITUTIIIUHBL.
CtpyKkTypa Kypca, €ro MeCcTo U poJib B TOATOTOBKE OakajiaBpa, CBA3b C IPYTUMH JTUCITUTUIMHAMMU.



Pazgen 1. DiaemMeHTHI JMHEHHON aJredpbl

Tema 1. MaTpuusl U onpeaeJuTe/H.

[Tonsitue matpunel. Buast Matpun. JefictBus Hag MmaTpunaMmu. Onepaiyy HaJl MaTpULiaMu
U ux cBoiicTBa. Omnpenenureny, ux CBONCTBa U BbruuciaeHus. [loHATHS MUHOpA U anredpaunye-
CKOI0 JIONOJIHEHUs. Pa3iiojxeHue onpenesnnTens 1o 3JeMEeHTaM CTPOKH WiIu cToslua. Beruuncie-
HUE ONpPENEIUTENEH Pa3sInYHOrO NOPSAIKA.

OOparHasi MaTpHlla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble IpeoOpa3oBaHUs Mat-
puu. [IpuBeneHre MaTpuIlbl K JHArOHATBHOMY WM TpaleleBUIHOMY BUly. MaTpuuHas ¢popma
3aMUCH CUCTEMBbI IMHEHHBIX aNreOpandeckux ypaBHEeHUH. PanT MaTpuiisl.

Tema 2. PemieHue cucrem JMHEHHBIX ajJiredpandecknx ypaBHeHUM.

CucteMsbl JIMHEHHBIX anredpandecKkux ypaBHEHUI, OCHOBHbIC MOHATHA. Perenue cucrem
JMHEHHBIX ypaBHEeHHH MeTozoM Kpamepa, meTtonom obpaTHOil MaTpullsl, MeTooM ["aycca. Teo-
pema Kponekepa — Kanennu. Pemenre npou3BoiIbHBIX CUCTEM JIMHEHHBIX YPaBHEHUH METOA0M
["aycca. PemieHne oqHOPOIHBIX CUCTEM JINHENHBIX ypaBHeHN. Kpurtepuii cyliecTBoBaHNs HETPU-
BHUAJIBHBIX PELICHUMN.

Pa3neu 2. JD1eMeHTbI BEKTOPHOM ajredpbl

Tema 1. JIuneiinslie onepanyy HaJ] BEKTOpaMH, UX CBOMcTBA. JInHEeitHbIe KOMOMHAIIMN BEK-
TOpOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBHCUMOCTH BEKTOpOB. basuc cucremsl BekTopoB. EnuH-
CTBEHHOCTb PA3JIOKEeHHsI BEKTopa 1o 6a3ucy. OpToHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BECHHSI BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJIILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BhIuKcieHne CKaasIpHOro, BEeK-
TOPHOI'0 U CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneitnsie npoctpancTsa. [lonaTue 6a3uca npocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHUIIBI TMHEHHOTO ONIepaTopa Mpu rnepexojie oT 6asuca k 6azucy. Cod-
CTBEHHBIE 3HAYEHHSI U COOCTBEHHBIE BCKTOPbLI MaTpHUIIbI.

Pa3zgea 3. KoMILIeKCHBIE YHCIAa U MHOTOUYJICHBI

[TousTHE KOMIUIEKCHOTO yncaa. POpMbl 3aNIMCH KOMIUIEKCHBIX YKcen. JleHCTBHUS Hal KOMILIEKC-
HbiMU yncnamu. @opmyiia Myaspa. M3BiedeHne KOpHS N-0M MOJIOKUTEIBHON CTENEHU U3 KOM-
MJIEKCHOTO 4yKcia. Pa3noxxenrne MHOTOWIeHa HA MHOXKUTETH. OCHOBHAsI TeopeMa ainreOphl.

Pa3nes 4. AHaIMTHYECKAs TeoMeTpHus

Cucrembl koopanHAT. JleKapTOBBI IPSMOYTOJIBbHBIE KOOPINHATHI HA IIJIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucteMa KOOpIMHAT.

Tema 1. IIpsiMble H IVIOCKOCTH

Pasnuynble TUIIBI ypaBHEHUH MIJIOCKOCTHU U ypaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Beruncienue paccTossHUN MEKAY IBYMs TOYKaMH, TOUKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Beruucnenue pacCTOsIHUSA MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMHU.

Brruncienue yriioB Mexay AByMs IPSAMBIMU, IIPSIMOU U IIJIOCKOCTBIO, ABYMSI INIOCKOCTSIMM.
Tema 2. KpuBble M IOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBbie BTOporo nopsijika, ux reoMeTpUueCKHe CBOMCTBA U ypaBHeHus. [IpuBeneHne kpruBoi BTo-
pOro NnopsAIKa K KAHOHUYECKOMY BUJY.



6

YpaBHEHHE TOBEPXHOCTH BTOPOTo nopsinka. Kanonnueckue ypaBHeHHS cepbl, SIUIUIICOH A, KO-
Hyca, runepoononia, mapadoaonsa.

34.

TemaTuka npakTHYeCKUX 3aHATUHN 110 TUCHUILIHHE
«/Inneitnas anredopa»

Ne zangaTus

Tema 3ausaTus

Paznea 1. DiieMeHThI JIMHEHHOMH anre6pbl. Matpuisl, 1eicTBUS
HaJ MaTpULIAMH.

Onpenenurenu, UX CBOWCTBA U BbIYMCIICHHE. MaTpu4Has 3alucCh
CUCTEMBbI JINHEMHBIX YPABHEHUN.

OOparHast MaTpuIla U €€ BBIUUCIICHHE.

Cucrembl JIMHEHHBIX anreOpanyecKux ypaBHEHUH, OCHOBHBIE 10~
HATHUS U onpenienienus. Pemenne cucteM JIMHEHHBIX YpaBHEHUIN
MeroaoM Kpamepa, MeTo1oM 00paTHON MaTpHIIbI

Pemenune cucreM nuHenHbIX ypaBHeHn MeToioM ['aycca. Panr
Marpuupel. Teopema Kponekepa — Kanesun.

Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPABHEHUM.
OJHOPOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOM anredpsnl. Bexropsl. Jlnnei-
HbIE ONEpalUd HaJ BEKTOpaMH, UX CBoWcTBa. JIMHelHOE mpo-
CTPAaHCTBO I'€OMETPUUECKUX BEKTOPOB. [loHATHME NTMHENHON KOM-
OuHaIu BeKTOpOB. JIMHEHHO HE3aBHUCHMMBIC U JIMHEWHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTe 6a3uca mMpocTpaHCTBA TEOMETPUIECKUX BEKTOPOB. Koop-
JIuHaThl BeKTOopa. OpTOHOpMUpOBaHHbIN Oa3uc. KomnumHeapHOCTS,
OPTOTOHAJILHOCTh M KOMIIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
TOTOHAIBHOCTH BEKTOPOB. BekTopHOE mpoun3BeeHue IByX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMenianHOe MPOU3BEICHUE TPEX BEKTOPOB M €ro CBOWCTBA. BEI-
quciieHue o0beMa napajieienuresa 1 TupaMubl. Y clIoBUE KOM-
IJIaHAPHOCTU BEKTOPOB. BhIuncieHne cKalsipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEJACHUI BEKTOPOB, 3a/IaHHBIX KOOPJAMHATAMHU
B OPTOHOPMHPOBAHHOM 0asuce.

11

Jluneitnble npoctpancTBa. PazmepHocTs 1 6a3uc IMHEHHOTO Mpo-
CTpaHCTBA.

Marpuna nepexomaa ot 6a3uca k 6asucy. [IpeodpazoBanue koop-
JMHAT BEKTOpa MpU U3MEHeHHH Oa3uca. JInHelHble onepaTopsl,
JeNCTBUS ¢ TUHEHHBIMU onepaTopamMu. COOCTBEHHbBIE BEKTOPHI U
COOCTBEHHbBIE 3HAUEHUS] MATPHULIBI

12

Paznen 3. KomimiekcHble YHCJIa . MHOIO4WIeHbI MHOXECTBO
KOMIUIEKCHBIX uKcen. DOpMbl 3alUCH KOMIUIEKCHBIX uucen. [en-
CTBHS HaJ KOMIUISKCHBIMM YHciaMH. PaznokeHre MHOTOYICHA HA
MHOKUTEJIH, OCHOBHAsI TEOpeMa anreopsl

13

Paznes 4. AHaauTHYecKasi reoMeTpust
CucteMbl KoopanHaT. PazinuuHble TUITBI ypaBHEHUH TIIOCKOCTH

14

Paznuynble TUIBI ypaBHEHUH MPSIMOI HA TJIOCKOCTH U B IPOCTPaH-
CTBE




15 B3aumHOe pacnonoxeHue NpsAMbIX Ha IUIOCKOCTH U B IPOCTPaH-
CTBE. BbIuncCiieHre pacCTOSHUN MEKy ABYMsI TOUKAMH, TOYKOU U
IpsIMOM. BbIunciaeHue pacCTOSHUS MEXAY CKPELIMBAFOIIUMUCS
npsMbIMU. B3auMHOE pacrnosiokeHue IUIOCKOCTel. Brruncnenue
pacCTOAHUI ME¥XKTy TOYKON U TIIIOCKOCTHIO

16 KpuBbie BTOporo nopsiika ux reoMeTpruueckue CBOMCTBa. Y paBHe-
HUS dJUTHIICA, TUTIepOoIibl, mapadonsl OO0Iee ypaBHEHHE KPUBOH
BTOpOTro nopsiaka. [IpuBeneHne kpuBoii BTOpoOro mopsiaka K KaHo-
HUYEeCKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIIKA

4. YuyeOHO-MeTOAN4YeCKOE U MH(OPMALMOHHOE o0ecredeHne

4.1. HopmaTuBHabie 1okyMeHTbI U 'OCThbI

@I'OC 29.03.04. TexHonmorus Xya0KeCTBEHHOI 00paboTku MaTepuaios 26.11.2020 N 1456
2021.

AkaneMHuyecKuil ydeOHBIN IIaH 10 HampaBieHuto noarotoBku: 29.03.04 TexHonorus xyno-
YKECTBEHHOH 00paboTku MatepuaioB. [Ipoduis: «XynokecTBEHHOE MPOSKTUPOBAHUE U ITU(-
POBBIE TEXHOJIOTUH B IOBEJIMPHOM IIpon3BoACTBe». Dopma 00yueHust — ounas. 2024.
AkageMu4ecKuil y4eOHBIN TUIaH 0 HampaBIeHUIO MoAroToBku: 29.03.04 TexHomorus Xya0-
&KecTBeHHOH 00paboTku MaTepuaioB. [Ipoduns: «Pa3paboTka 1 IpOU3BOACTBO U3AETHUM MPO-
MBIIIVICHHOTO qu3aitHay. dopma o0yueHus — 3aoqHas. 2024.

Matpuia KoMIEeTeHIUI 110 HampasiieHno noaArotoBku 29.03.04 TexHoI0THS XyA0XKECTBEH-
HOW 00paboTku MaTepuanioB. IIpoduis: «XynoxkecTBEHHOE MPOESKTUPOBAHUE U LU(PPOBBIC
TEXHOJIOTHH B IOBEJIUPHOM MPOU3BOIcTBe». DopMa 00yueHus — ounas. 2024.

Matpuna KOMIETeHIUH 110 HarpaBiieHHI0 MoAroToBku 29.03.04 TexHonorus Xya0KecTBEH-
HOM 00paboTku Matepuanos. [Ipodguns: «Pa3paboTka u mpou3BOICTBO U3AETHI MPOMBIIILICH-
HOTO Au3aiiHay. @opma o0yueHus — ounas. 2024.

Vka3 Ilpesunenra Poccuiickoit ®eneparnum ot 01.12.2016 Ne 642 «Ctparerun Hay4YHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon Penepaunun».

[Ipuka3z MunnctepcTBa 06pazoBanus u Hayku Poccutickoit @enepanuu ot 23.08.2017 Ne 816
«O6 ytBepxxaenuu Ilopsaka nmpuMeHEHHsI OpraHU3aLMsIMU, OCYLIECTBISIIOIIMMEI 00pa3oBa-
TEJIbHYIO AEATEIbHOCTb, JIEKTPOHHOIO 00y4EHUs, AUCTAaHIIMOHHBIX 00pa30BaATEIbHBIX TEXHO-
JIOTHH TIPU pean3alnuu 00pa3oBaTeIbHBIX IPOrPaMM.

4.2. OcHoBHas JUTEpaTypa

3abonorckuit B.C. Jlunelinas anredpa v aHAIMTHYECKAs TeoMeTpust (YIeOHBIH KOMITIEKC):
yuebHoe nocobue, 2-e u3a. Crep. M.: M3a-so UHOPA-M, 2022. 309 c. (Beicuiee o6pa3oBa-
Hue: OakamaBpuar).

Cuporuna 1.K. JIuneitnas anrebpa u aHAIUTUYECKAsi TEOMETPHS: HHTEPAKTUBHBIN KypC:
yuebHoe nocobue ams By3oB. CII6, Uzn-so Jlans, 2022. 180 c.

Kypc nexmuii mo nuHelHO# anredpe W aHATUTHIECKON reoMeTpur: yueoHoe mocodue. // Kyn-
psasueB b.1O., Matsam B.U., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Snexrponnsiii pecypc.]

4.3. onoJHHUTeJbHAs JUTEpPaTypa


http://lib.mami.ru/lib/content/elektronnyy-katalog
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1. Kpatkuii Kypc BbICHICH MaTeMaTHUKH [DIJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. NaH. -
MockBa:  JamxkoB wu K, 2017. - 510 «c¢. [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3arm. ¢ skpana.] .

2. 3y6kos B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHKH JIJI TEXHUYSCKUX BBICHIMX y4eOHbIX 3aBefeHuit. Yactu 1-4. M.: MIT1Y, 2012. 400
IK3.

3. Wnwun B.A., [To3usak O.I'. Aranutuueckas reometpus. M.: Hayka. ['naB. pea-ust puszuko-ma-
TeM. IUT-pbl, 1988. 224 c.

4. bexnemuies, [[.B. Pemenue 3agau U3 Kypca aHaJIUTUUYECKON T€OMETPUM W JIMHEHMHOMN ali-
reOpsl [ DIEKTPOHHBIHN pecypc]: yued. mocodue - DeKTpoH. JaH. - MockBa: @uszmatiurt, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ 3xpaHa. ]

4.4. DJeKkTpoHHBbIe 00pa3oBaTebHbIC PECYpPChl

[IpoBeseHue 3aHATHIA U aTTECTAIMA BO3MOXKHO B JIUCTAHIIMOHHOM (opMarTe ¢ NPUMEHEHHUEM CH-
cTeMbl auctaHimoHHoro odydenusi yauepcurera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTeMaTHKa» JIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo BceM pasnenam
POTPaMMBbI:.

Hazpanue D0P
Jluneitnast 1 BekTOopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHamUTHYECKast TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?1d=2843

Jluneiinas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
4yecKas TeOMeTpHs

Pazpabotannbie DOP BKIIOUAIOT TPEHUPOBOUHBIE M HTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust pabOT B TUCTAHITMOHHOM (popMaTe yCTaHABIUBACTCS OTIEIBHBIMH PacIIo-
PSDKEHUSIMH ITPOPEKTOpa MO yueOHOU paboTe W/Wiu LEHTPOM yueOHO-METOIUUECKOi paboThI.

Kaxaplii cTygeHT oOeclieueH WHAWNBUAYATbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHOU

OMOIMOTEKEe MOCKOBCKOTO ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHNE MAaTePHUANTBI B JJIEKTPOHHOM BHJIE, TIPE/I-

CTaBJIEHHBIC Ha caiite mospolytech.ru B paznene: «llenTp MaremaTraeckoro oOpa3oBaHUs

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

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

[Tone3npie yueOHO-METOAUYECKHE ¥ MH(DOPMAIIMOHHBIC MaTepUaIbl TIPECTABICHbl Ha calTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

[Tepeuens pecypcoB HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh « THTepHeT» it OCBOCHUS

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

4.5. JIu1leH3MOHHOE U CBOOOIHO paCPOCTPaHsieMoe MPOrpaMMHOe
o0ecmeueHune

Ne| HaumenoBanue | Pazpadoruux IO JlocTynHOCTH Ccpuika Ha Equnblii peectp

(mpaBoodaaga- (IMUEeH3MOHHOe, | POCCHIICKHUX MPOrpamMMm sl
TeJIb) cB00OOIHO pac- 9BM u B/l (npu Hajm4uumn)
NpocTpaHsemMoe)



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

1 | Astra Linux | OOO
Common Edition | "PYCBUTEX-

JInuensnonHoe https://reestr.digital.gov.ru/ree

str/305783/?sphrase_id=9540

ACTPA" 36

2 | MoitOdwuc OO0 "HOBLIE JInuensnonHoe https://reestr.digital.gov.ru/ree
OBJIAUYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'IN" 75

4.6. CoBpeMeHHbIe TpodeccHoHATbHBbIE 0a3bI TaHHBIX U HH(POPMaIlHOHHBbIE CIIPa-
BOYHbBIE CUCTEMBI

Ilepeuennb pecypcoB cetu UHTepHET, JOCTYNHBIX JAJI51 0CBOEHUS THCIUNIHHBI:

HaumenoBanue

Cchblika Ha pecypce

JocTynmHocTh

HNudopmManMoHHO-CIIPAaBOYHbIE CHCTEMbI

https://stackoverflow.co

HoctynHa B cetn UH-

CTBEHHBIX 00pa30BaTEIILHBIX CTaH-
JApTOB BBICLIETO 0OPAa30BaHUS

Stack Overflow o TepHET O0e3 orpaHuye-
HUN
Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | JlocTymHo
Koncynberantl Imroc
[Topran ®@enepanbHbIX rocyaap-
P P AP http://www.fgosvo.ru. JoctynHo

JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI

v/

Jlanb https://e.lanbook.com/ HoctymnHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUI

IPR Books https://www.iprbookshop | Joctymnna B cetn Wn-

TepHET O0e3 orpaHuye-
HUU

IIpodeccnonanbubie 6a3bl JTaHHBIX

noJuTeMaTHyeckas pedepaTHBHO-
oubnunorpaduyeckas u

baza naHHbBIX HAyYHOH AIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM 6ubIMoTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JloctynHo



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/
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HayKoMmeTpuueckast (Oubinomerpu-
yeckas) 6asza JJaHHBIX

5. MaTepuajibHO-TeXHHYeCKOe oDecneyeHue JUCIUNIMHBI

MarepuaibHO — TeXHHUYECKast 0a3a YHUBEPCUTETa 00ECIIeYnBaET MPOBEICHUE BCEX BH/IOB
3aHSTUH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAaHUTAPHBIM H
[IPOTUBOIIOXXAPHBIM [IPaBUJIAM U HOPMaM.

Kadenpa «Marematnkay He paciojaraetT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIIOIb-
3yeT y4eOHbIe ayAUTOPHH U3 001ero (JOH/Ia YHHBEPCUTETA.

[Tpu HeOOXOMUMOCTH JJIsl TPOBEICHHS HHTEPAKTUBHBIX MPAKTHYCCKUX 3aHATHIA UCTIOIb3Y-
FOTCSI KOMITBIOTEPHBIC KJIaCChl YHUBEPCHUTETA.

6. MeToan4eckue peKOMEeHAAUU

6.1. MeToauueckue PEKOMEHAALINN IJIA IIPpennoaaBaTe sl 10 Opranu3anuu 06yqe-
HUA

[Ipexne Bcero, cieayer o0paTUTh BHUMAHUE CTYACHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KaKoh-1100 CrienaibHON (JOTOTHUTEIBHON) MOATOTOBKH 1
BITIOJIHE MOXKET GBITB YCIICIIHO U3YYCH, €CJIN CTYACHTHI GYI[YT noceiaThb 3aHATUSA, CBOCBPEMCHHO
BBITIOJTHATH JOMAIITHHUE 3aJJaHHsI ¥ [T0JIb30BaThCA (MIPU HEOOXOJUMOCTH ) CUCTEMOM MJIAHOBBIX KOH-
CyJ'IbTaI_II/Iﬁ B TCUCHUC KAXKIOTO CEMECTpaA. BOH_IC,Z[H_II/IG B KypC MAaTCMATHUKU PA3ACIIbI ABJIAIOTCA
KJIACCMYECKHMH, B TO K€ BPEMsI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAaHEHUE JJIs PEIICHUs PA3HOTO poja 3a7a4d BHYTPU CaMO MaTeMaTUKH U MPUKJIAIHBIX 3a-
nad. MIx ocBoeHHME MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M MIUCbMEHHYIO PEUb, YCIEITHO MPUMEHSATh HAKOIUIEHHBIE 3HAHUS B IPO(EeCCHOHATBHOM
JEeSITeTbHOCTH.

HeobxomuMo ¢ caMoro Havasna 3aHsITHI PeKOMEHI0BATh CTYJCHTaM OCHOBHYIO U JIOTIOJ-
HUTCIIBHYTIO JIMTCPATYPY, 4 B KOHIIC CCMECTPA AAaTh CIIMCOK BOIIPOCOB JISI IOATOTOBKHU K OK3aMCHY.

Ha nepBoM 3aHATHH 1O JUCHMIUIMHE cleAyeT 0053aTeabHO TPOUH(OPMUPOBATH CTYI€H-
TOB O BUJE U (popMe MPOMEKYTOUHOMH aTTECTAIlMU 10 AUCIUILIUHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUSIX JIOMYCKa K MPOMEXYTOYHOM aTTeCTalluu, IPUMEHSIEMBIX BHIaX MPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxxeHne TeopeTHUECKOro Marepuaina JOKHO COMPOBOXKAATHCS HUIUTIOCTPATUBHBIMU
npUMepaMu, TIIATEIFHO OTOOPAaHHBIMH MPENoaBaTeieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIQ/IKH [IPH PEILICHUH 33Ja4i He OTBJICKAJIU OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTH IPUMEHS-
€MbIX MCTOOOB. CHGI[YCT BCCTJla YKA3bIBATh ITPUMCPLI ITPAKTUYCCKOI'O IIPUMCHCHUA paCCMOTPCH-
HBIX Ha 3aHATHUSIX ypaBHEHUH U pOpMyII.

HpaKTI/I‘-IeCKI/IC 3aHATUA OOJIKHBI GBITB OpraHnu30BaHbI MPCTIOAABATCIICM TAKUM 06pa30M,
YTOOBI OCTaBAJIOCH BPEMsI Ha MEPHUOJUYECKOE BHITIOJHEHHE CTYACHTaMU HEOOJBIION caMOoCTOs-
TEJILHOM PabOThI B Ay TUTOPUU JIJIsl IIPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenonaBaTens, BeAyIMii IpaKTUYECKUE 3aHATHS, JOJKEH COTIacOBbIBaTh yueOHO-TeMa-
TUYECKUH IJIaH 3aHSATUH C IEKTOPOM, UCIIOJIB30BATh SMHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenomaBaTento ciemyeT JOOMBATHCS CUCTEMATHUYECKON HEMPEPHIBHOW PabOThI CTY/ICH-
TOB B TCUCHHUEC CECMECTpPA, HCO6XOI[I/IMO BBIABJIATH CUJIBHBIX CTYJICHTOB U ITPUBJICKATDH UX K Hay‘{HOI\/JI
paboTe, K y4acTHIO B pa3HOTO poJia OJIMMITHAAAaX U KOHKYpCax.

CTyleHT IOoJDKEH ONlyliaTh 3aMHTEPECOBAHHOCTD MPETOaBATENS B JOCTHKCHUH KOHEY-
HOTO pe3ylibTaTa: B NMPUOOPETEHHU OOYYaIOIUMUCS TMPOUYHBIX 3HAHUM, YMEHUIH U BiaJeHUs
HAKOTUICHHOM MH(pOopMaIueid Ui peleHus 3a1a4 B Mpo(ecCHOHATBHON 1eATeThHOCTH.
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6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBeieHne 3aHATUN U aTTeCTalluii B AUCTAaHIIMOHHOM (hopmarte ¢ MPUMEHEHHEM CH-
CTeMBbI TUCTaHIHOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTuKa» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTACIHHBIMH PACIIO-
PSOYKEHUSIMH TTPOPEKTOpA M0 YueOHOM paboTe W/ UK IIEHTPOM YIEOHO-METOANIECKOM pabOTHI.

6.2. MeToanyeckue yKasaHus A5 00y4AIOMIUXCH 10 OCBOCHHIO
JTUCIHHUILTHHBI

Pa3nes: 3jieMeHTBI JIMHEHHOM ajaredpsbl

MaTpuubl U onpeneauteau. [Ipexae Bcero, CTyIeHT JODKEH MOHSATH, YTO MAaTPHIA —
3TO Tabnuia yucen (MpuyeM 3Ta TabIuIia MOKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM), a OMPeIeTUTENh- 3TO YHCIIO, 3aMCHIBAEMOE B BUJIE KBAJPATHOM
TaOJIHUIIBI, TO €CTh OMPEACTUTEIH CYIECTBYIOT TOJIBKO Y KBaJJPAaTHBIX MaTPHII.

Crnenyet 006paTuTh 0CO00€ BHUMaHHE HA OMIEPAIIUIO0 YMHOKESHHSI IPSIMOYTOJIBHBIX MaTPHII
Y TIOHATh, KAKUM TOJTy9aeTCs MOPSIOK MATPHIIBI — Ipou3BeieHus 1. OCOOEHHOCTh MAaTPHI] TAaKXKe
COCTOMT B TOM, YTO MIPOM3BEICHNE MATPUIl HE IEPECTAHOBOYHO, TO ecTb AB # BA .Cnenyet 00s-
3aTeNIbHO YOEIUTHCS B 3TOM, PELINB COOTBETCTBYIOIINE 331a4H.

BaxxubiM siBrisieTcst moHATHE 0OpaTHOM MaTpuilsl. Hafo 3HaTh ycnoBHe cyliecTBOBaHUS
00paTHOW MaTpUIIBl U alTOPUTM ee TocTpoeHus. [locne ee BRIUUCIEHHS 1eecoo0pa3Ho aenaThb
IPOBEPKY NPABUILHOCTH PELIEHHUS, BBHITIOIHUB ONEPaIio yMHOKeHUSA A~'4 = E (nomkHa noiy-
YUTHCS €IUHUYHAS MaTPUILIA)

[Tpu m3yvyeHnu onpenenurTeneil HaA0 YeTKO YCBOUTH MOHATHS MHUHOPA, alreOpamdecKoro
JOTIOTHEeHUS, 3HATh MHOTOYHCIICHHBIE CBOWCTBA omnpenenuTens. /st ocBOeHUs TEXHUKU BBIYUC-
JICHUSI OTpeieTUTENeH 1eecoo0pa3Ho, BEIOpaB MPOU3BOIBHBIA OMPEICTUTENh BhIIIE TPETHETO
MOPSZIKA, PACKPBITH €T0 PAa3NIUYHBIMU CIIOCOOAMU, MPUMEHSISI PA3I0KEHHE M MO CTPOKaM H IO
crosidriam. OOpaTuTe BHUMaHUE, KAaKUE CTPOKH (CTOIOIIBI) MPEANOYTUTETFHEE BRIOUPATH 7S pac-
KPBITUS ONIPEACTUTENS, YTOOBI YIPOCTHTH €ro BeiuucieHrne. Oco6eHHo d(hPEeKTUBHO BBIUKCICHHE
OTpEeACNIUTEINS C TOMOUIBIO 3JIEMEHTAPHBIX MIPE0O0pa30BaHUi, MPUBOIALINX €T0 K TPEYTrOJIbHOMY
BUTTY.

[Ipu u3ydeHnn pemieHnii CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) obpa-
TUTE BHUMAaHUE, MPEXK/Ie BCET0, Ha IOHATHUE PEIICHHS CUCTEMBI U YCIIOBUS CYIIIECTBOBAHUS PeIlie-
HUI B 3aBUCHUMOCTH OT COOTHOLIEHHS MEX]Iy PAHI'OM MaTpULIbl, PAHIOM PAaCUIMPEHHON MaTPUIIbI
CHUCTEMBI M YHCJIOM HEHM3BECTHBIX M ypaBHeHUU. OOpaTnTe BHUMaHUE HA yCIIOBUS MPUMEHEHUS
dbopmyn Kpamepa n meroma oOpaTHO¥ maTpuilbl. BHUMaTenpbHO pa3depuTe MpuUMEphl perieHus
MIPOU3BOJIBHBIX CUCTEM JTMHEHHBIX anreOpandecKkux ypaBHeHU meronoMm [aycca (BBeneHue Oa-
3MCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nes: DiieMeHTBI BeKTOPHOI ajaredpsbl

[Ipu n3yueHun naHHOW TeMbl OOpaTUTE BHUMAaHHE Ha JMHEHHbIE OMepaluu HajJ BEKTO-
pamu, Ha OHATHUS JINHEHHOW HE3aBUCUMOCTH ¥ JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha yHIaMEH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pasJio-
YKEHHE BEKTOpa 1o 6as3ucy.

3HaTh onpeeNeHrne, FreOMETpUUECKUe CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO U CMELIaHHOTO
MIPOU3BENICHHUS BEKTOPOB, (GOPMYJIBI ISl UX BHIYUCICHUSI B BEKTOPHOU U B KOOPAMHATHOH (popme.
O0s13aTeNbHO 3HATh U YMETh MPOBEPSITH YCIOBUS OPTOrOHAIIBHOCTH, KOJUNIMHEAPHOCTH U KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: koMIJIeKCHBbIE YMCJIa U MHOTOYWIEHbI
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B sToM paznene, npexe Bcero, HaJl0 MOHSTh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACLIH-
PCHUCM MOHATUSA I[GﬁCTBPITCJIBHBIX YUCCJIl, 3HaThb OIPCACICHUC U TPU q)OpMI:I 3alluCU KOMIIJIIEKC-
HOTO 4HcCIa (anredpanvecKyro, TPUTOHOMETPUUYECKYIO B IMOKAa3aTeIbHYI0), TEOMETPUICCKYIO UH-
TepIpeTaI0 KOMIUIEKCHOTO YHCa U B3aHMHO-OJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMIUIEKCHBIX YHCENl 1 MHOXECTBOM TOYEK KOMILUIEKCHOM MIOCKOCTU. 3HATh Gopmyiy Diinepa.
KommiekcHble ncia MOKHO M300pa)xaTh ¢ MOMOIIBIO BEKTOPOB Ha KOMILJIEKCHOHN IUIOCKOCTH.
[ToaToMy omepanuu ci0KeHUs! U BBIYUTAHUS KOMIUIEKCHBIX YHCEN MOTYT ObITh CBEJICHBI K OIepa-
OUAM CJIOKCHUA U BBIYUTAHWA COOTBETCTBYIOIINUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBINONHATH ONIEpallii YMHOKEHUS, I€JICHHsI, BO3BEICHUS B MOJIOKH-
TCJIIbHYIO CTCIICHb KOMIIJICKCHBIX YUCCII, 3allMCAHHBIX B TpPII‘OHOMCTpPI‘IGCKOﬁ (1)OpM€, HU3BJICUC-
HUS KOPHS N-O¥ CTETIEHH M3 KOMIUIEKCHOTO YHCHa.

Cne,uyeT O6paTI/ITL BHHUMAHHEC Ha TO, YTO MHOXKXCCTBO KOMIIJICKCHBIX YUCCI ABJIACTCA 3a-
MKHYTBIM, TO €CTb JIF00as anreOpanueckas ornepanus HaJl KOMIUIEKCHBIMH YUCIaMHU HE BBIBOJUT
3a mpeiebl 001aCTH KOMIUIEKCHBIX YHCElL.

Hano 3Hath paznuuHble BUIBI pa3ioKEHUs] MHOTOYICHA HA MHOKHUTEIH AJIsl CIy4aeB, KO-
I71a cpeid KOpHEW MHOTOYJIeHAa MOTYT OBITh KpaTHbIE, KOMILJICKCHBIE KOPHU. DTU CBECHHUS OyayT
HCIIONIb30BAThCS, HAlPUMEp, B MHTETPAIBHOM MCYHUCIEHUU TMPU BBIYMCIECHUU HUHTErPAloB OT
JIPOOHO-palMOHANBHBIX (DYHKIHIA, IPU PEUICHUHU JIMHEHHBIX OJHOPOIHBIX TU(EpEeHIATHHBIX
YpaBHEHUH N-T'O MOPSAIKA C TOCTOSIHHBIMU KO3 PUIICHTAMHU.

Pasznen: AHaauTHYeCKasi reoMeTpus

[Tpu u3y4yeHHH aHATUTHYECKON TreOMETPUU CIIEAYET, MPEXkKIAE BCETo, MOHSITh, YTO €€ 3a7auei sB-
JCTCA M3YUCHUC T'COMCTPHUYICCKUX 00BEKTOB IIpy oMo aHAJIUTHYCCKUX METO0B anre6pbl n
MaTeMaTHYECKOT0 aHalu3a. B ocHOBe Takoro moaxoja JeKUT METOJ] KOOPIMHAT, BIIEPBbIE CUCTE-
Matuyecku npuMeHeHHbIN P. JlekapTroM. OCHOBHBIE TTOHATHS T€OMETPUH (TOUYKA, TIpsiMasi, IJI0C-
KOCTbh) SIBIIIIOTCS HEOMPEACNIeMbIMH, U JJI1 UX ONMUCAHMS MPUMEHSIETCS] aKCHOMaTUYECKHIl Me-
TOA, HOSBOJ’ISIIOIIII/II;'I YCTaHOBUTH B3aMMHO OAHO3HAYHOC COOTBCTCTBHUEC MCKIY MHOXKXECTBOM TOYCK
MPSIMON U MHOKECTBOM JICUCTBUTENBHBIX YUCEN U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPIUHAT.
Hano yeTko ycBOUTH pa3inuyHble POPMBI YPaBHEHHUH MPSIMOH M IIIOCKOCTH YMETh MEPEXOIUTh OT
oHO# Gopmbl K apyroi. Cienyer OCMBICIUTDh U YCIEIIHO MPUMEHITh PEIICHUS KIACCUYECKUX
3aga4dy aHAIMTUYCCKON reoMCTpruu O B3aMMHOM PACIIOJOKCHUUN IPAMBIX U HHOCKOCTGﬁ, YMETH
OTIPECIIATh YIJIbl M PACCTOSHUS MEXKAY Pa3IUnYHBIMU T€OMETPUUECKUMU O0BEKTaMHU.

OTMeTuM B 3aKITIOYECHHUE, YTO YCICIIHOE M3YUYCHUE TUCIMIUINHGI « JImHelHas anredpay,
npruoOpeTeHre HeoOXOIMMBIX KOMIIETCHIIUN, YMEHUI U HABBIKOB BIAJICHUS MAaTeMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOATENbHON padoThl. OOpaTUTE BHUMAaHHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO paOOTy B COOTBETCTBUU C y4eOHBIM ILIA-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOIMMBIX Ha BCE BUJIbI Ay TUTOPHBIX 3aHSATHH.

7. ®OHJ OLEHOYHBIX CPeICTB

®DoH/ OLIEHOYHBIX CPEICTB MpezacTasiieH B [Ipunoxxenuu 2 k pabouei mporpaMMe U BKIIOYAET
pa3aes:

1. MeTo 161 KOHTPOJIS M OIICHUBAHMSI PE3yJIbTaTOB 00yUeHHUS

2 [llkana v KpUTEPUU OLIEHUBAHUS PE3YJIHTaTOB O0yUEHHUS

3. OueHouHble CpeAcTBa

3.1. Tekymuii KOHTPOJIb

3.2. IIlpoMesxkyTOUHask aTTECTALUS

12
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Ilpunosicenue 1

TeMaTnueckuii IaH AUCHUILIMHBI «JIuHeliHas ajnredOpa» Mo HANPABJIEHUIO MOATOTOBKH
29.03.04 «TexHOJIOTHA Xy102KECTBEHHOI 00Pa0OTKH MAaTEPHAJIOB
[Tpodunn
«Xy0:keCTBEHHOE TPOEKTHPOBAHNE U N (PPOBBIE TEXHOJIOTHHI
B IOBEJIMPHOM IIPOU3BOACTBE»
«Pa3paboTka M MPOU3BOACTBO U3/1eJIUIl POMBINIJIEHHOT 0 IU3aiiHA»
(6akanaBp)

Ounas ¢popma 00yueHuUsI
['on HaGopa 2024/2024

n/n

Buabi yueoHoii padborhl,
BKJIKOYAsl CAMOCTOSITEILHYIO Buabi camocTosiTe/IbHOI padoThI

a00Ty CTYIEHTOB CTyaeHToB
Pa3nen P yerya ’ ya

Cemectp
Heneast

U TPYAOEMKOCTb B 4acax

Dopmbl
arrecra-
1000

J | I/C | JIa6 CCP KPC K.P. | KIL | PI'P | Pegepar | Kip

IlepBblii cemecTp

1.1

Pa3zngen 1. DiaeMeHTHI JHNHEHHOH aJI-
redpbl Matpuiibl, AeCTBUS HA1 MaTPH- 1 1 2 2
HaMU.

13
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1.2

Onpenenureny, UX CBOMCTBA M BBIYHCIIE-
HHe. MaTpuyHasi 3anuich CUCTEMbI JIMHEMH-
HBIX YPaBHEHUM.

Boiiaua 3aganuii PI'P Ne 1 no inHeiiHoM

ajareope .

1.3

OO6partHast MaTpuIla ¥ €e BeuuciaeHne. Mar-
pUYHas 3allCh CUCTEMBI JIMHEWHBIX ypaB-
HEHUM.

1.4

CHUCTEeMBbI TMHEWHBIX aTreOpandecKux
ypaBHEHHIA, OCHOBHBIC MTOHSATHUS U OTIPEJIe-
JeHus. Pemienne cucteM JIMHEHHBIX ypaB-
HeHuit Metoom Kpamepa, metoiom obpat-
HOW MATpHUILIbI

1.5

Pemenue cucteM IMHENHBIX ypaBHEHUN
MeronoM ["aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanemnu.

1.6

Merton ['aycca B mpOM3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHeHUN. OTHOPOAHBIE CH-
CTEMBI JINHEWHBIX YPAaBHECHH.
CamocrosiTesbHas padora Nel B ayauro-
PMH 110 JINHEIHOI ajaredpe

1.7

Pa3nes 2. Bexropsl. JIuHeliHble onepanun
HaJl BEKTOpamMHu, UX CBOICTBA. JIMHelHbIE
KOMOMHAIMKU BEKTOpOB. JIMHEHHO He3aBH-
CHUMBIE U JIMHEHHO 3aBHCUMBIE CHCTEMBI
BEKTOPOB.

14
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Boigauya zagannii PI'P Ne2 no BeKTOpHOI
ajreope.

1.8

[Tonstue ©Gazuca. KoopamHaThl BekTOpa.
KosnmnaeapHOCTh, OpTOTOHATIBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.

1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €ro
cBoiicTBa. BekTopHOE mpousBeneHue IBYX
BEKTOPOB, €r0 CBOWCTBA.

1.10

CMmeliaHHOE IPOU3BEJIEHUE TPEX BEKTOPOB
u ero cpoiictBa. Beruncienne odbema ma-
pamnenenumnena. YciloBUE KOJUIMHEAPHO-
CTH, OPTOrOHAJILHOCTU M KOMIUIAHAPHOCTHU
BEeKTOpOB. OpTOHOPMHpOBaHHBIA Oazuc.
Bolunicnienue CKalsipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BE/IEHUN BEKTOPOB, 3a-
JaHHBIX KOOpJIMHATaMH B OPTOHOPMHUPO-
BaHHOM Oazuce.

CamocrosiTesbHas padora Ne 2 B ayanTo-
puM 110 BEKTOPHOI ajredpe

10

1.11

JInnennble npocrpaHcTBa. PasmepHOCTh U
6a3uc TMHEIHHOro MPOCTPAHCTRA.

Marpuna nepexona ot 0aszuca Kk 0Oasucy
npeoOpa3oBaHre KOOPAMHAT BEKTOpa TPH
n3MeHeHnu 6aszuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIEC 3HAUYEHUS JIMHEHHOTO oIme-
paropa.

11

1.12

Pa3zgea 3. KoMmiekcHble 4YMc/jIa M MHO-
rou4jeHbl MHOXECTBO KOMIUIEKCHBIX YU-
CCJI. CDOpMBI 3aIIMCH KOMIIJICKCHBIX YUCCII.

12
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OnepauHH Haad KOMINICKCHBIMHW YHCJIIaMU.
PaznoxeHue MHOroudjeHa Ha MHOXKHUTEIU
OCHOBHas TCOpEMa aHFC6pLI

1.13

Pasznen 4. AnanuTuveckasi reoMeTpust
Cucrembl KOOpAMHAT. Pa3inyHble THUIIBI
YPaBHEHUH IJIOCKOCTH

Boiraua 3agannii PI'P Ne3 no anaautu-
YeCKOil reoMeTpun

13

1.14

Pasnuynble TUINBI ypaBHEHMI NpSMOW Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnosnokeHue npsMbIX Ha IUIOC-
KOCTH U B IIPOCTpaHCTBE. Boruncinenue pac-
CTOSIHMM MEXKIy ABYMS TOYKaMH, TOUKOU U
psAMON.. B3auMHOE pacmoioKeHUe III0C-
KOCTel. BplumcieHue paccTOsHMM MEXAy
TOYKOM U INIOCKOCTBIO

CamocrositesibHast padora Ne 3 B ayauro-
PHU 110 AHAJIUTHYECKOH reOMeTpHH

15

1.16

KpuBsie BTOporo mnopsijika ux reoMeTpuye-
CKHE CBOWCTBA. YpaBHEHHMs HIJUIMIICA, TH-
nepOoser, mapabonsr OOmiee ypaBHEHHE
KpUBOW BTOpOro mopsnaka. llpuBeneHue
KPUBBIX BTOPOTrO TMOpsIKa K KaHOHHUYE-
ckoMmy BHIy. [loBepXHOCTH BTOpOTrO TO-
psika

16

dopMa aTTecTalul

19-
21
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Bcero 4yacos nmo AucHUIIMHE

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/J ONEHOYHbBIX CPEJACTB
1O JINCHHUITVINHE

«/Inneitnas aareopa»

Hamnpasnenue nmoarorosku: 29.03.04 « TexHonOrus Xy105K€CTBEHHOW 00pab0OTKH MaTepUaIOBy.
[Ipodunu: «XymoxecTBEHHOE MPOSKTUPOBAHKE U ITU(PPOBHIE TEXHOJIOTHH B FOBEIIUPHOM MPOU3BOI-
cTBe». «Pa3paboTka U MPOM3BOACTBO U3IEIHIA TIPOMBIIIIICHHOTO JU3aifHA.

®opma 00ydeHus: OyHasl.

Kadenpa: «MaremaTtukay

1. MeToabl KOHTPOJISA M OLIECHUBAHMS Pe3YJIbTATOB 00y4YeHUsI

J171st KOHTPOJIS yCTIEBAeMOCTH U Ka4yecTBa OCBOCHUS AUCIMILTUHBI HACTOSAIIECH MpOorpaMMoit
MPEyCMOTPEHBI CIIETYFOIINE BHIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCTIEBAEMOCTH (TEKYIIUNA KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTAIUs (9K3aMEH).

2. lllkaJia 1 KPpUTEPHH OLIEHNBAHMS Pe3yJIbTATOB 00y4eHHUSA
dopmMa NPOMEKYTOYHOM ATTECTALUM: IK3aAMEH

[IpomexyTouHas aTTectanus o0yyaronuxcs B popme 3K3aMeHa MPOBOIUTCS 110 Pe3yJibTaTaM
BBITIOJTHEHUS BCEX BUJIOB YUeOHOM paboThI, MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM IO TAHHOM TUCITH-
IUTMHE, TIPH 3TOM YYUTHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUCHHE ce-
MecTpa. OLeHKa CTeNeHu AOCTHKEHUSI 00yYalolIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOyUYeHUs MO
JUCUUIUIMHE MPOBOAUTCS MPENoAaBaTeIeM, BEAYLIUM 3aHATHS 110 IUCLMIUIMHE METOAOM JKCIIEepPT-
HOM oueHkH. [1o uroram npomMexKyToyHOM aTTecTalMy N0 AUCHUIUIMHE BBICTABIIAECTCS OLEHKA «OT-
JUYHOY, «XOPOIIO», KYAOBIETBOPUTEIHHOY WU «HEYIOBIETBOPUTEIHHOY.

IkaJa oneHUBaHUA Onucanne

BrinonHeHsl Bce 00si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K HPOMEKYTOYHOM aTTecTalliM, IIPEIyCMOTPEHHBIE
porpaMMoi JTucHUIUIMHBL CTYyIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUI, HABBIKOB [10KA3aTEJSM, IPUBEICHHBIM B
OtimuHO TabJaMLax, onepupyeT NpUuoOPEeTEeHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU, MIPUMEHSET UX B CUTYalUsAX IOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MoOrytr OBITH JONYIIEHBl HE3HAUUTEIbHBIC
OMOKH, HETOYHOCTH, 3aTPyJHEHHs NMpHU TEepeHOoce 3HAHUM U
YMEHMI Ha HOBBIE, HECTAHAAPTHBIE 3a1aUH.

18
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Xopouio

BrinonHeHsl Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTY-
AECHTA K NPOMEKYTOYHON aTTeCTalMH, IIPEIyCMOTPECHHbIE
nporpaMMoi qucHUIUIMHbEL. CTylIE€HT JA€MOHCTPUPYET COOTBET-
CTBHE 3HaHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabIuIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKamMu. B To ke BpeMmsi Ipu OTBETE JOMYCKAET HECYLIECTBEH-
HbIE€ MIOTPEIIHOCTH, 3a/1a4d PEIIaeT C HEN0YETaMH, HE BIIUSAIO-
IIMMH Ha OOIIMM XOJT peLIeHUS.

y,Z[OBJ'IeTB OPUTCIIBHO

BoinonHeHsl Bce 00si3aTesIbHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K MPOMEKYTOYHOH aTTecTalluM, IPEIyCMOTPEHHbIE
porpaMMoi TuciuuIuiuHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBECHHBIM B
TabIMLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HeriryOOKHe 3HaHMsI, P OTBETE HE
JIOTIyCKaeT IpyObIX OUIMOOK MM MIPOTUBOPEUUil, OJHAKO B Qop-
MYJUPOBaHUM OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEX[y aHa-
JU30M, apryMEeHTalued U BbIBOJAMM, B PEIICHUM 3a7ad MOTYT
coJiepKaThes rpyOble omuMOKy. J{71st HoTydeHus MpaBUIBHOIO OT-
BeTa TPeOYIOTCS YTOUHSIOIIUE BOIIPOCHI.

HeynosnerBopurennsHo

He BeImonHeHb! 00s13aTe/IbHBIC YCJOBHSI INOATOTOBKH CTY-
ACHTA K IMPOMEKYTOYHON aTTecTalMH, IIPEIyCMOTPEHHbIE
nporpammon aucuuiuineel, MJIM cTyneHT neMoHCTpUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B TaOJIHIAX, TOMYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, IPOSIBISETCS
OTCYTCTBHME 3HAHUM, YMEHUH, HAaBBIKOB II0 POy IOKa3aTeleH,
CTYJIEHT UCIBITHIBACT 3HAYUTENbHBIE 3aTPyIHEHUS IIPU OINEPH-
POBaHUU 3HAHUSAMU U YMEHUSIMU.

3. OneHO4YHBIE CPEICTBA

HanmenoBanue
OLIEHOYHOT'O CpeJl-
CTBa

IIpencrasnenue oue-
HOYHOT'O CPECTBA B
DOC

Kpatkast xapakTeprcTiKa OIleHOYHOTO
cpencraa

KoHTposnbHas (ca-
MOCTOSITECIIbHAS )
pabora

(KP)

CpenctBo MpoBepKH YMEHUN MPUMEHSThH
MOJTyYEHHBIC 3HAHUS ISl pelIeHUs 3a/1a4
ONpPENICIEHHOTO TUIA N0 TEME WU pas-
Jery

KonrtpomnbHbie 3a1a-
HUs (IpUMeED)
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Pacuerno-rpadu-
yeckasi pabota

(PTP)

CpencTBo MpOBEPKH YMEHUN MPUMEHATH
MOJIyYCHHBIC 3HAHUS TI0 3apaHee orpeje-
JIEHHOM METOJIMKE I PEIICHHsS 3a1ad
WM 3aJaHuid 10 MOMIYJII0 WU JUCIH-
IUIMHE B LIEIOM.

Kommuiekr  3amanuit
JUTSI BBITIOJTHEHUS pac-
YETHO-TpadUIeCKOM
paboThI

Y cTHBIM onpoC Cco-

CpencTBO KOHTPOJIS, OpTraHN30BaHHOE KaK
cnienranbHas 6ece/ia me1aroruaeckoro pa-
OOTHHMKA C OOYYarOIIMMCSl Ha TEMBI, CBS-

Bomnpocs! o

OecenoBaHue, 3aHHBIC C M3y4aeMOM JUCIUILUTNHOM, U pac- | TeMam/pasjesiaM Auc-

(YO) CUMTAHHOE Ha BBIACHEHHME 00beMa 3HAHMI LMIUTAHBL
o0yyaromerocsi o ONpeAeICHHOMY pas3-
Jeny, TeMe, IpodJIeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUH,

Tect MO3BOJISIOIIAS aBTOMaTH3UPO-

4 BapuanTt Tecta
(T) BaTh MIPOLEAYPY U3MEPEHUS YPOBHs 3HA-

HUI 1 yMEHUI 00yJaromerocs.

5 | Ox3ameHanonHble | CpeICTBO MNPOBEPKU 3HAHUM, YMEHHH, | DK3aMEHALIMOHHBIC
OueTs HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O- | OMJIETHI.
(9B) pPETHUYECKUX BOIPOCOB, 3aJad, IPaKTHue-

CKHUX 3aJIaHUH.

3.1. Tekymuii KOHTPOJIb

O1ieHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B (hopMe OITAaHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOCHUST 00YUYAIOIIUMHUCS Pa3/IeiioB
JTUCHMIUINHBL, iprem PI'P.

Coaeprxanue pacyeTHO-rpadpuueckoi padorshl.

PacuetHo-rpadpuyeckas padora Nel no imHeiiHO# anreope.

Kpatkoe conepkanue pacueTHo-rpadu4eckoil paboTh:

Martpunpl u onpenenurtend. Penienne cucreM JTMHEHHBIX anreOpanveckux ypaBHEHUN METOIaMU
lNaycca, Kpamepa u oO6paTHO#t MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 nmo BeKTOpHOIi airedpe.

Kpartkoe copeprkanue pacdyeTHO-rpaduaecKkoil paboThI:

Bekropsl, nelicTBust Haa BekTopamu. CKasipHOE, BEKTOPHOE, CMEIIaHHOE POU3BEICHHS BEKTOPOB.
PacuerHo-rpaduueckas padora Ne3 mo aHaJINTHYECKOH reOMeTPUM.

Kpatkoe conep:xanue pacueTHo-rpaduyeckoil paboTh:

Pa3nuunble BuAbl ypaBHEHUN NPSAMOM U INIOCKOCTU. B3anMHO€E pacnosioskeHue npsMbIX Ha IUIOCKO-
CTH, TJIOCKOCTEN B TPOCTPAHCTBE.

KomniekT 3agannii
JJIsl BBINIOJIHEHHA pacdeTHO-rpadgudeckux pador (PI'P)
o nucuuruinHe «JIuHeiiHas ajaredopay»

PI'P Nel, yacts 1
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{—1 1 Ow (2 0 2}
3amanue Nel. Jlanbl MaTpuIbl A:|1 3 2'nuwB=0 -3 3.

L4 0 —3)| |\1 1 —1)|

Beimonuuts neiicteus: 4> + 8BT .

Saganne Ne2. TIponOIKHTE JaHHOE MaTprdHoe paBeHcTBO (244 3B) —44° —64B =...

W IIPOBCPUTDH €TI0 JIsI MAaTPHIL Awn Bwus IICPBOIro 3aJaHus.

3ananue No3. BIYMCIUTH ONPENEIUTENb ABYMS CIIOCOOAMU: pa3I0kKEHUEM I10 IEPBON CTPOKE U
Pa3IoKEHUEM I10 IEPBOMY CTOJIOIY.

1 0 -1 2
02 1 -1
1 1 -1 1}
1 1 -2 1

3ananue Ned. JIns faHHOM MaTpuIbl HAWTH 00paTHYIO MaTpuily. CrenaTh MpoOBEpKY.

(102
|110_
-1 2 3

3aganue No5. Pemuts matpuunoe ypasuenne AXB = C (uaiitu X). Cnenars npoBepKYy.

-1 2 3 4) (0 4)
A{z 1} B:[z 3J; C:k—9 3J'

3aganue Ne6. HaliTh paHr MaTpupl.

(1—1237)
0 5 4 3 1
2 8915"
\3 —8 2 6 20

PI'P Nel, 3aganusi o pelieHHIO CUCTEM JIMHEHHBIX ajJiredpandeckux ypaBHeHU
3aganue Nel. Pemuts cuctemy metogom Kpamepa. Crenatb npoBepky.

fx1 +4x2—x3=-2
{2x,+2x, +3x;, =7
| (3x,+6x,—2x, =1

3amanue Ne2. Pemuth cuctemy u3 Nel MeTo10M 0OpaTHON MaTPHITBL.

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

3amanue Ne4. Pemuth HEOTHOPOIHYIO cucTeMy MeTosioM ['aycca. HaiiTu o61iee pereHue u yacTt-
HOE pelIeHHUE.
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[ x1+x2+2x3+3x4=5
{3x, + 2, —4dx; —2x, =1
| 5x, +4x, + 4x, =11

3ananue NeS. Pemnth onHOpoaHyto cuctemy metogom ["aycca. Haiitu o6mee pemenue u OCP.
2x1+6x2 —9%3—9x4 =0
3x; 4 3x, —7x; —4x, =0

PI'P Nel, yacth 2

3ananne Nel. Tlokasath, 4TO BEKTOPEI . 5, p 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKHUTH

BekTOp @ 110 ToMmy Gasucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4,13).
3ananue Ne2. JlaHbI BEKTOPEl M1 U 71 . BBISCHUTH — KOJIMHEAPHBI JTH BEKTOPHI @ U b_ .

m=(28,-8,8),7=(-21,6,-6), 4 =2m+n,b=2n—-m.
A

Lecmn || =62, || =2, (m,m) =135°, @=6i—in.

3aganue No3. Haiitu | a
3amanue Ne4. Jlan A ABC . Haiitu £ B, ecrm A(1;-1;2), B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu Kakux "X’ BEKTOpHl @ M b HEePIEHIUKYIISIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3ayianme Ne6. Haiitu ruroriaip napamienorpaMma, HOCTPOEHHOIo Ha BEeKTopax o u b .

VAN
_ - 7T
n|=3, (m,m =" .

m|=12,

a=2m—-5nb=m+n
3ananue No7. Haiitu mnomans TpeyroiasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. JlaHbl BEKTOpB d, b, C . BBISICHUTBL — KOMIUTAHAPHBI JIM BEKTOPBI. ECit BEKTOPHI HE

KOMIUIQHAPHBI, TO HAiTH 00bEeM HapallIeIIeIUIe/a, IOCTPOCHHOTO Ha BEKTOPAaX ¢, b, ¢ M Onlpese-

JIMTh — KaKyl0 TPOWKY OHU 00pa3yroT.

a(1;-1;5), b (2;4;-2), ¢ (3;0;1) .

3anganue Ne9. Jlns nuHeliHOTO oniepaTopa 4 3aaHbl 00pa3bl 0a3UCHBIX AJIeMEeHTOB Ae,, Ae,, Ae;,

. 3amucaTh MaTpuily onepatopa 4 B 0azuce e, €,, €; 1 HaAlWTH 00pa3

JJIEMEHTa X .
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3ajganue NelQ. Hailitu coOCTBEHHbIE 3HAUEHUS 1 _Cg_6C]iBFHHHe BEKTOPHI JIMHEWHOTO OIIEpaTopa,
3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuuen 4 = .

PI'P Ne 1, yactn 3

Bamanue Nel. Tlpsimast /; mpoxomut uepes Touky A mapaieabHO BeKTOpy ¢ . Ilpsimast [, mpo-

XOJIUT 4epe3 TOUKY B NeprneHAuKyIsSpHO BeKTOpy /1 . HaiiTu TouKy nepecedeHust MpsMbIX U YTol

mesxny Humu, ecmn A(3;5), 7(1;3), B(0;5), m(-3;4).
3amanue No2. Jlana npsivast [, . Ilpsimas [, mpoxoaut yepe3 Touku A u B. HaiiTu paccTosiHue OT
TOYKH [IEpecedYeHus npsaMeix [, u [, no npsamoii [, .

|x=-8t-3 ' . o )
ll'{y=3t+4, A(4;0), B(7;3), [;:9x-12y+2=0.

Bamanue Ne3. Haiitu paccrostaue ot Touku M|, 10 TWIOCKOCTH O , IPOXOISAINCH Yepe3 TOUKy A

NEePIEHAMKYIIApHO BekTopy 1, eciiu M, (0; 1;7), A(2;-1;4), n(6;22;-3).

3ajanue No4. Haiitu yros MexIy IIOCKOCTBIO O M IUIOCKOCTBIO [3 , MPOXO/IsIIei Yepe3 TOUKH

A,Bu C,ecmm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;—-3;-1).
3aganue NeS. 3ammcaTh KAHOHMYECKUE yPAaBHEHHS MPAMOM, 3aJaHHOM OOIIMMHU YPaBHEHUSAMH.

x+2y-9z-10=0;
3x+4y+8z-24=0.

Bamanue Ne6. HaiiTu TOUKy nepecedeHus mpsaMoii [ W IUIOCKOCTH Ol W yroJl MEXKIy HUMHU.

x+2 y z-1

/ ; Oix+2y—3z—-12=0.

3 4 =2

Bamanue No7. Tlpsimast /; mpoxomut uepe3 Touku 4 u B. Ilpsmas [, mpoxoaut yepes Touky M
HEPICHANKYISIPHO UIOCKOCTH O . HaiiTu yrosi Mexmay npsiMbiMu /; U [, U BBISCHUTB — JIEXKAT JIH

OHH B OILHOI>'I IMJIOCKOCTHU HUJIU CKPCIIUBAKOTCA.

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

(x+3)?
0 + %= 1 yka3aTh QOKYCBI, SKCLEHTPUCHUTET, IUPEK-

Tpuckl. [TocTpouts KpUBY10, H300pa3uTh (HOKYCHI, TUPEKTPHUCHI.

3aganue Ne8. Jlns naHHOW KpUBOM

3amanue Ne9. IpuBectu ypaBHenue kpuBoit 9x*> —25y% —18x+200y —616=0 k kaHoHHYe-
CKOMY BHJIy U TIOCTPOUTH KPUBYIO.

KouTtpoJabHble 3a1anus (mpuMepbl)

Bapuanr.
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1. HaiiTit 3Ha4eHHsI MATPUYHOTO MHOTOWIEHa [ (A)

(1 0)
X)=—x3+2x2 —x+3,4A=
A PP

( -2 0 8 1 -5
| 3 -1 7 2 4 |
2. HaiiTu panr MaTpHubl NpUBEACHUEM K CTyIIEHIATOMY BUIY

\—8 2 6 -3 —13||
11 3 13 5 17

\ )
12 1

3. BeluucanuTh onpeaenuTeb NPUBEICHHEM K CTYIIEHYaTOMY BULY 3 -5 3
2 7 -1
4. Haiitu maTpuny, oOpatHyto naHHO# (a). Pemmts MaTpuuHoe ypaBHeHHE (0)
1 2 1
1
3 5 3 3 ( -2 -2 3 5
@ ©1_, 4BX=(3 7 0\]
2 7 -1 \ )\ J
\ )
5. Pemmth cuctemy ypaBHEeHHH. YKa3aTh 00Ilee U OJTHO YaCTHOE pelIeHue (a).
Pemmuth cucteMy ¢ IOMOIIBIO0 00paTHOM MaTPUIlB! U 110 opmynam Kpamepa (0)
[4)61+9X2—5X3—8X4=5 X1+2x2+x3=5
(a) +7x —2x —4x =4 (©) =5x +3x =-7
ﬁ %};1 2 3 4 i 3x, 2 3
+5x +x +3x =3 2x +7x —x =13
1 23 4 1 23
Bapuanr
1. Pacriucats pazioxeHne BeKTopa X 10 BEKTOpam ];, qizj
x={5-121}, p={1-3,0},¢={1-11}, r={0,-1,2}
2. KonnuHeapHs! I BEKTOPHI ; u c; ?
a={2,0,1}, b={-23,1}, p=2a+2b, q=3a—-2b

3. Jlana nupamuna ¢ Bepumsamu B toukax A, 4,454, .

A,(-2,4,8), 4,(4,-1,2), A,(-8,7,10), 4,(-3,4,-2)

Haitu:

a) yron mexay peopamu 4, 4,, A, A,

0) 00BeM MUpaMuIbI

B) JUIMHY BBICOTHI ONyIUeHHOI Ha rpans A, 4,4,

I') HaifTU JUIMHY MeIMaHbl, IPOBEIEHHYIO U3 Bepiuubl A, k pebpy A, A,

4. BBIYHCIHTS TIOMAIb APAILIEIOrPAMMA, OCTPOCHHOTO Ha BEKTOPaxX d i D 0L — yrom MexkIy BEKTo-
pamu p u ¢q

&=E+§55=p_ﬁa | |=2a q|:27

Bapuanr
1. Haiitu paccrostaue ot Touku M, 10 mIockocTu (M 1Mo M3 ):
Mo (-9;10;2), M1 (0;7;-4), Ma(4;8;-1), M3(=2;1;3)

(x+y+2z-2=0
2. Beinucath KAaHOHUYECKOE YpPaBHEHHE MPSIMOI: i

x—y-3z+6=0
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x=2 y-3 z+1

3. Haiitu Touky nepecedeHus OpsMON U IIOCKOCTH: ux+y+2z-9=0.

1 1 -4
4. Haiitn Touky P cuMMeTpuuHyIo Touke P OTHOCHTeNnbHO npsamoit [: P (O;—1;3) u x=l = i: Z_
! 1 -1 1
5. Hamucathb ypaBHEHHE INIOCKOCTU O Hpoxozsiei yepes Touky Mo u neprneHauKyispHo IpSIMOi

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

6. HaiiTi kocHHYC yTia Mexay IIIIOCKOCTSIMHA Ol1 M OL2 :
o :3x—py+3=0,02:x-2y+5z-10=0

BapuaHT 3a1aHHI IPOMEKYTOYHOI0 TecTa

1.1. HaifTu panr MaTpuiibl IPUBEICHUEM K CTYIIEHYaTOMY BI/II[y|

|
o)
(\S]

(1
12.P -2 20303
eLINTH MATPUYHOE YPABHEHHE L_3 h }X ={ 320 j )

[xl +2x +x3 =5
1.3. Pemuts cuctemy no popmyinam Kpamepa 13)6 -5x +3x =-7
2 +7x —x =13

1 2 3

2.1. Haniucatp pasnoxeHne BEKTopa X M0 BEKTOpam Pgr x= {5’—1291 } 5 ;Z { 1’—3,0} )
g={1,-11},r={0,-1,2} .

2.2. BoIYuCIUTh TIIOMIA b TapajuieorpaMma, TOCTPOSHHOTO Ha BEKTOpax a U b o — yroi Mexay
BEKTOpPaMU p U ¢ :

- — -~ = — — n

a=2p+q,b=p-3q, lp|=2,]q/=2,

2.3. Jlana nupamua ¢ BepuHamu B Toukax 4,4,A4,4,. 4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4(=5,1,0) .

Haiitu 1iMHy MeTuaHbl, IPOBEICHHYO U3 BEpIIUHBI A, K pedpy A,A4;.

x=2 y-3 z+l

3.1. Haiitu Touky nepecedyeHust NpsiMOM U IMIIOCKOCTH: U x+y+2z-9=0.

1 1 —4

3.2. Haiith TOouKy P, CHMMETPUYHYIO TOYKE P OTHOCHTEJIBHO TNPsMON [ : P(O;—1;3) u

x=1_y =z
1 -1 1
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3.3. Hammcath ypaBHEHHE IUIOCKOCTH O Mpoxojsmied depe3 Touky Mo W HepreHIuKyIspHO

npsamoit (M,M,): Mo (3;2;0), M, (4:1;5), M,(2;-1;4).

4.1. Jlana kpuBas BTOpOro nopsiaka x> +4y? —12x+16y +16 = 0 . [loy4nTh KaHOHUYECKOE ypaBHEHUE
KPHUBOU U ITIOCTPOUTS .€€

i ! i
4.2. CoctaBUTh MaTpHUIly Iiepexoja ot O6a3uca e,e ,e K 0a3ucy e ,e ,e , €ciu
1 2 3 1 2 3

3/ =T0, 42,48, =0,—¢,+8,; &, =&, +28,+8,

Kpurepuu onenku:

- OLIEHKA «3a4YTE€HO» BBICTABIISAETCS CTYJICHTY, €CIIM OH PEryJIIpHO B TEUEHUE CeMeCTpa MpeACTaBIsI
pelIeHns 3a/1a4, BHIITIOJIHWI MOJIHOCTBIO BCE 3a/1aHUs U UX 3AIMTUJI, OTBETUB HA BOIIPOCHI MPENojia-
BaTels;

- OLIEHKA «HE 3a4TEHO» BBICTABJISIETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUEHHE CEMECTpa IMpe-
CTaBJISUI PELICHUs 3a/1a4, BHIIOIHWI 33aJJaHKs HE TIOJHOCTBIO MIIM BOOOIIE HEe MpPeCTaBisuT paboThl
Ha IPOBEPKY, JOMYCKAET CYILIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENOAaBATES.

Jlnst mpoBeieHust TEKYIIEro KOHTPOJIsl 3HAaHUM CTYAEHTOB B JUCTAHIIMOHHOM (hopmare B pasz-
paboTtaHHbIX Kadeapoi «MaTemaThkay OHJIaWH-Kypcax UMEIOTCS MPOMEXYyTOUHbIe (IpOOHbIE) Te-
CTBI.

3.2. [IpomexyTouHas aTrecTanusi

[IpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJIUTCS 10 OUeTaM B yCTHOH popme.
Bpems a1s moAroToBKHM OTBETa HA BOMPOCHI He Oosee 45 MuH.

buner BKIIroYaeT TeOPETUYECKUI BOIIPOC U 3aaUH.

KoMIiexTsl 2K3aMeHaIlMOHHBIX OMIIETOB XpaHATCs Ha kadeape «MaTemaTukay.
TunoBbie BApMAHTHI OWJIETOB NIPUJIATAOTCS.

KommuiekT Bonpocos
10 TUCIUIUINHE «/InHeiiHas ajaredpa»

Martpuiipl, TUIIBI MATPHII.

Onepanuu ¢ MaTpUIlaMH, UX CBOKCTBA.

YMHOXEHUE NPSIMOYTOJIBHBIX MAaTPHII.

Martpuunas ¢opMa 3anucu CUCTEMbI JTHMHEHHBIX alreOpanvyecKuX ypaBHEHHM.

Omnpenenureny 1 uxX CBOMCTBA.

[Tonstue onpenenutens. MUHOpPHI U anredpanyeckue AONOTHEHHUS.

CucTeMbl TMHEHHBIX adreOpanuecKuxX ypaBHEHUH, OCHOBHBIC TIOHSATHS U OIPE/ICICHUS.

[IpaBuno Kpamepa perieHus cucTeM JIMHEUHBIX YPaBHEHUIA.

OOparHas MaTpuLa U €€ BEIYHCICHUE. Y CIIOBHE CYIIECTBOBAHMS 00PaTHOW MaTPUIIBL.

10. Pemenue cucTeM JIMHEWHBIX alreOpandecKux YpaBHECHHN METOJIOM OOpaTHOW MaTPHIIBI.

11. Metox I'aycca penienust cucteM JIMHEHHBIX YpaBHEHUH.

12. Pemienue npon3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHUI MeTo10M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanenmm.

14. OnHOpOAHBIE CUCTEMBI TMHEUHBIX ypaBHEHUH. Kputepuii CyiecTBOBaHUS HETPUBUATIBHBIX pe-
LICHUH.

15. IlonaTue BexTOpa U JIMHEHHBIE ONEpallMi HaJl BEKTOPAMH, CBOWCTBA OIIEpaLIUi.

VXN R WD —
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16. JIuneiinasi KoOMOMHAIIKS BEKTOPOB.

17. JIuneiiHas HE3aBUCUMOCTb U JIMHEHHAS 3aBUCUMOCTh F€OMETPUUYECKUX BEKTOPOB. Kpurepuii u-
HEWHOW 3aBUCUMOCTH.

18. ITonsTue 6a3uca. KoopamHaTe! BeKTOpAa.

19. OproHopMupoBaHHBIN 0a3uc. PaznokeHue BeKTopa 1o BeKTopaM 0asuca.

20. YropsinoueHHasi TporiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.

22. YcnoBusi OPTOrOHANBHOCTH, KOJUTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeitHbIe IPOCTPAHCTBA.

24. Matpuiia repexojia oT 6asuca K 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHUSI MATPHULIBI.

AHaJINTHYECKAS] TeOMeTPUs

1. Cucremsl koopaMHAT. J[eKapTOBBI IPSIMOYTOJIBHBIE KOOPAWHATEI HA IUIOCKOCTH U B ITPOCTPAH-
CTBE.

[TonspHas cucrema KOOpAMHAT.

PasnuuHble TUIIBI ypaBHEHUH TUIOCKOCTH U IIPSIMOM.

Brpluucnenue paccTossHUN MEXAY ABYMS TOUKaMU, TOYKOU U IPSIMOU, TOUKOU U ITIOCKOCTBIO.
Brruncnenue paccTosiHus MEXAY CKPEIIMBAIOIIMMHUCS MPSIMBIMU.

Brluucnenue yrioB Mexy AByMs IIPSMBIMHU, IIPSIMOM U IIJIOCKOCTBIO, ABYMS INIOCKOCTSMMU.
Kpussie BTOpOro nopsiika Mx reoMeTpu4ecKue CBOMCTBA U ypaBHeHUs. [IpuBenenue kpuBon
BTOPOI'O MOPAJKA K KAHOHUYECKOMY BHUIY.

8. KaHoHn4eckue ypaBHEHUs 2JUIUIICA, THIIEPOOIIBI, ApaOOIbL.

9. VYpaBHeHuE NOBEPXHOCTHU BTOPOTO MOPSAIKA.

10. Kanonnueckue ypaBHEHUs c(epbl, JITUICONA, KOHYCOB, TUIIEpOOIONA0B, TapaboIonI0B.

Nk wd

TunoBbie BapuaHThl OMJIETOB
1o pucuuiinHe «JInneiinas anredopa»

MHWHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHN S POCCUMCKON ®EJEPALINU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VYPEXJIEHME BBICILIETO OBPA3BOBAHUS
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHU NOJUTEX)

@akynbpTeT 0a30BBIX KOMIIETCHIUH, Kadenpa «Matemaruka
Huctuminna  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. OmnpenenuTeny U UX CBOMCTBA.
2. PemwTh MaTpu4yHOE ypaBHEHUE XB=A,ecnu :(1 2\I, B:(_l 2W.

2 1 L0 1)
o +2x; =—1
3. Pemmuts CUCTEMY METOAOM O6paTHOI/I MaTpuIibl XI 2 .
2.7(1 —3x2 =12

4. JlaHbI BEKTOPHI a =(-5,9,8), b =(-3,1,-2), c=(-8,10,-10). [IpoBepuTHh — KOMIIIaHAPHBI JIU OHHU.
Ecnu Het, HaliTu 00BbeM mapaienenumnesa, IOCTPOSHHOTO Ha BEKTOPax a,b,c.
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5. Haiitu yron Mexy Bekropamu a=(1,-2,-2) ¥ p — 2,0,1).

VYTBepxkaeHo Ha 3aceganuu kadenpsl Mmatematuku «_03» 05 2024 r., mpotokon Ne 10

WN.o. 3aB. kadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3BOBAHM S POCCUMCKON ®EJIEPALINU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VUPEXXJIEHUE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKHUM MNOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKH MOJUTEX)

@akynbTeT 0a30BBIX KOMIIETCHIUH, Kadenpa «MaTtemaruka»
Huctuminna  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. basuc. KoopauHaTsl BeKkTOpa.

12 -1
!
2. BpraucnuTe onpenenauTens MaTpulbl C = A7, ecnmu A= F 1 0 J .
011

3. Pewmnre cucremy ypaBHeHnuit meronoM I'aycca | x +5x —3x =1,

[4x) = 2x2 +3x3 =12,

4 1 2 3

| \2x, 430, - 21, =3,

4. Tloka3atbk, 4TO BEKTOpHI m=(1,-1,2), n=(2,0,3), p=(-2,~1,1) 00pa3yroT 0a31C B IPOCTPAHCTRBE.
5. JlaHo oO1iee ypaBHeHuUe mpsiMoii  —2x+3y—5=0. HamwmcaTh: ypaBHEHHE MPSIMOH C YTIIOBBIM KO-

3¢ GuUIeHTOM; YpaBHEHHE NIPSMON B OTPE3Kax; HOPMaJbHOE YpaBHEHHUE MPSIMOI.

YT1BepxkaeHo Ha 3acenanuu kKadeaps matematuku « 03» 05 2024 r., mpoTtokos Ne 10

N.o. 3aB. kadenpoit H.B. BacuineBa / /

Jliis mpoBeieHU s IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTY/IE€HTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadeapon «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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