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1.  Heuau, 327244 ¥ IVIAHUPYEMbIe pPe3yJbTaThbl 00y4eHHs 110
AUCHUILINHE

K OCHOBHBIM LIETISIM OCBOCHUS AUCHUILTUHBI «JIuHelHas anrebpay clieayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJEHTOB O0ILEl MaTeMaTUYeCKON KYJIbTYpBHI;

- npuoOpeTeHne CTYACHTaMH IIUPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUH, YMEHHUI 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K HMHIYKTHUBHOMY M JEIYKTHBHOMY MBIIUICHHIO
Haps1y ¢ pa3BUTHEM MaTEMATUYECKOW HHTYHIINH;

- YMEHHUE CTYJCHTAaMH Pa3BHBATh HABBIKM CAMOCTOSTEIBHOTO U3yUeHUsI YUeOHOH 1 Hayy-
HOW JIMTEpaTypsl, COAEPIKALIECH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTAThI;

- IOJTOTOBKY CTYJICHTOB K J€SITEIbHOCTH B COOTBETCTBUU C KBATH()UKALIMOHHOM XapaKTe-
PHUCTHKOH OakasaBpa 10 HalpaBJICHHUIO, B TOM yHciie GOPMUPOBAHUE YMEHUI UCIIOIB30BATh OCBO-
€HHbIE MaTEMAaTUYECKUE METO/IbI B TPO(ECCHOHAIBHOM JeSITeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX LHU(D-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOH HU(POBOIl SKOHO-
MUKH.

K ocHOBHBIM 33/1a4aM OCBOEHHSI TUCIMIUIMHBI «JInHeiHas anreOpa» ciaenyeT OTHECTH:

- OCBOECHHUE CTYJI€HTaMU OCHOBHBIX MOHATHUI, METO0B, (OPMHUPYIOLIUX OOIIYI0 MaTeMa-
THUYECKYIO IMOATOTOBKY, HEOOXOIUMYIO ISl YCHEIIHOTO PEIICHHsI TPUKIIAAHBIX 3a/1a4;

- (opmupoBanue y cryaeHnra Tpedyemoro Habopa KOMIETEHIIUI, COOTBETCTBYIONIUX €T0
HaINpaBJICHUIO TIOATOTOBKU M 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYy/a.

OO6yuenne mo mucruiuinHe «JImHEiHas anreOpa» HampaBieHO Ha (OPMHPOBAHHE Yy 00ydaro-
mMxcs cienyomux kommereHuid B coorBeTcTBUU ¢ PI'OC 29.03.04 «TexHomorus Xyaoxe-
CTBEHHOH 00pa0OTKM MaTepualioBy», YTBEpKIEHHBIM IpHKazoM MuHoOpHayku Poccum ot

26.11.2020 N 1456:

Koa m HaumMeHoBaHue KOMIETEHIIMIA

NHaukaTopbl J0CTHXKEHUST KOMIIe-
TeHIHH

OIIK-1. CniocobeH pemiaTh BOPOCH mpodec-
CHOHAJIbHOM JeATEIbHOCTHA Ha OCHOBE €CTe-
CTBCHHOHAYYHLIX U 06H_ICI/IH)KeHepHBIX 3Ha-
HHIA, METOJIOB MaTEMaTHYECKOTO aHAITU3a U
MOACIIUPOBAHUA

HOIIK-1.1.

3HaeT OCHOBHBIC ITOHATHUSA eCTeCTBCHHO-Hayq-
HBIX U OOIIEHMHKCHEPHBIX THUCIUTIINH.
HOIIK-1.2.

YMeeT MpUMEHATh METO/IbI MATEMAaTHIECKOTO
aHaJIM3a NP MPOSKTUPOBAHUY U pa3paboTKe
Xy10’)KECTBEHHO-TIPOMBIIIICHHBIX U3CIIHM,
MaTepI/IaHOB n TGXHOHOFHﬁ 150, HpOI/IBBOI[CTBa,
BKJIFO4as co3nague 3D Mozenent i KoH-
CTPYHPOBAHUS pa3padaThIBAEMbIX WU3JICIIHIA.
HOIIK-1.3.

Brnaneer MmeTogaMu MaTeMaTHYECKOTO aHa-
JM3a IS pacueTa KOHCTPYKITUN Xy T05Ke-
CTBGHHO-HpOMBIH_UIGHHLIX H3I[CJII/II>'I N BBIIIOJI-
HEHUsI TEXHOJIOTHYECKUX PACUETOB

2. MecTO IUCHUNIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl
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JucnuniauHa OTHOCHTCS K 00s3aTenbHOM yactu Osioka b1: Monynps «Maremarnueckue u ecte-
CTBeHHO-Hay‘{HBIe JUCHUIIIINUHBI».
E€ nzydyenue obecrieunBaeT n3yueHue JUCITUTIIINH:
B obs3amenvuoti vacmu:
- MaTeMaTHYECKUI aHaIIN3;
- husuka;
- (UBUKO-XUMHUUYECKHE OCHOBBI B TEXHOJOTHYECKUX MPOIIECCaX;
- KOMHBIOTGpHOG MOI[GJII/IpOBaHI/IC PI3,Z[CHHI>'I HpOMBIH_UIeHHOFO 111/13a171Ha )41 IOBCHI/IpHBIX
YKpaIlICHHI;
- CAIIP nns MHXXEHEPHOTO aHAIM3a U IPOU3BOICTBA XYA0KECTBEHHO-ITPOMBIIIITIEHHBIX
00BEKTOB.
B uacmu, gpopmupyemoii yuacmuuxamu o6pazo8amenbHblx OMHOULEHULL.
- MU POBBIC TEXHOJOTHH B MPOU3BOJICTBE FOBEITUPHBIX H3EIHI.

3. CTpykTypa U cofep:KaHue TUCUUILINHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIHI - 108 qacos.

3.1. Buabl yueOHo# padoThl M TPYA0EMKOCTH

. KoimnuectBo
n/n Bun yueOHoii padoTbl qacoB Cemectp 1
AyIMTOpPHBIE 3aHATHS 48 48
B toMm gucne:
Jlexuun 16 16
1.
CeMuHapcKue/mpakTHUIECKUE 3aHATHS 32 32
2.
JlaGopaTopHbie 3aHITHS - -
3.
CamocrosiTeqbHasi padora 60 60
IIpomeskyTOUHAs aTTeCTALMS
3K3aMEH C) 6]
Hroro 108 108

3.2. Temarnueckuil IJIaAH U3YyYEeHUS TN CIATIIHHBI

Pazmenién B npmioxenuu 1 k pabodeit mporpaMmme.

3.3. Coneprxkanue pa3iesioB TUCUUNINHbBI

BBenenue

[Ipenmer, 3agaun u coepkanne TUCUUITMHBI. OCHOBHBIE ATAIbl PA3BUTHS TUCITUTLIIUHBI.
CtpykTypa Kypca, ero MeCcTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMU T CHUTUTHHAMH.



Paznes 1. DiieMeHTBI JIMHEHHOM aJaredpbl

Tema 1. MaTpuubl u onpeaeJanuTe M.

[Tonsitue matpunel. Buasl matpui. JleiictBus Hax matpuiamu. Onepanuu HaJl MaTpULIAMHU
1 ux cBoicTBa. OmnpenenuTend, UX CBOWCTBA U BhIUKCICHUs. [IoHATHS MUHOpa U anredpanye-
CKOTO JoToHeHUs. PasnokeHue onpenenuTens mo 3JIeMeHTaM CTPOKHU WK ctondna. Berancie-
HUE ONpeIeTUTeNeH pa3INuHOTO MOPsIIKa.

OOparHast MaTpHlla U AITOPUTM €€ BBIYHCICHHSA. DJIeMEHTapHbIe MpeoOpa3oBaHusl Mat-
puil. [IpuBeneHre MaTpuIlbl K TMaroHaJIbHOMY WM TpareluueBUIHOMY BULy. MaTpuuHas ¢popma
3aMKMCH CUCTEMBI TUHEHWHBIX anreOpandecKux ypaBHEHHM. PaHT MaTpuiib.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHEHMIA.

Cuctembl TMHEHHBIX alreOpanvecKux ypaBHEHUH, OCHOBHBIC TIOHATHS. Pemenue cucrem
JMHEWHBIX ypaBHeHHH MeTogoM Kpamepa, meTomom obpaTHO# MaTpulibl, MetoaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. PemieHne npon3BOJIbHBIX CUCTEM JIMHENHBIX YPaBHEHUN METOJIOM
l"aycca. Penienne oqHOPOJHBIX CUCTEM JINHEWHBIX ypaBHeHU. KpuTtepuii cyliecTBoBaHus HETPU-
BHAJIbHBIX PEILICHUIA.

Pa3zgen 2. JiieMeHThI BEKTOPHOI ajareopbl

Tema 1. JIuneitHbie onepanivy Ha/l BEKTOPaMH, UX CBOMCTBA. JINHEHBICe KOMOWMHAITUHN BEK-
TOpOB. JIMHEHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOpPOB. ba3uc cuctembl BEKTOpOB. EanH-
CTBEHHOCTD PA3JI0kKEHHS BEKTOpa Mo 6a3ucy. OpTOHOPMUPOBAHHEIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BECHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIuncIeHNE CKAISIPHOTO, BEK-
TOPHOT'0 U CMELIAHHOTO MPOU3BEIACHUN BEKTOPOB, 3aJaHHbIX KOOPAUHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3uce.

Tema 3. JIuneiinsie nmpoctpancTBa. [lonsTHe 6a3uca mpocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanne MaTpHUIIbl TUHEHHOTO ONIepaTopa Mpu nepexoe ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAUEHUS U COOCTBEHHLIE BCKTOPBI MAaTPHUIIBL.

Pa3zgen 3. KoMIIeKCHBIE YHCJIa U MHOTOYJICHBI

[TonsiTue koMIeKCHOTO ynciia. @OpMBI 3aIMCH KOMIUIEKCHBIX yucen. JIeHcTBUS Hal KOMILUIEKC-
HbIMU yuciaamu. @opmyia Myaspa. M3BnedeHne KOpHS N-0il IOJIOKUTEILHON CTEIIEHU U3 KOM-
MJIEKCHOTO yucia. Pa3noxkenne MHOrowiIeHa Ha MHOKUTeNH. OCHOBHAsI TeopeMa aiareOphl.

Paznen 4. AHaauTHYeCKasi reOMeTPUs

CucreMbl koopaMHAT. JlekapTOBbI IPSIMOYTOJbHbIE KOOPAUHATHI HA INIOCKOCTH U B IIPOCTPAHCTBE.
[TonsipHas cuctemMa KOOpIMHAT.

Tema 1. IIpsiMble U IIOCKOCTH

PaznuyaHble TUTIBI ypaBHEHUH IIJTIOCKOCTH U YPaBHEHUH MPSIMOM (HA TUTOCKOCTH | B IPOCTPAHCTBE).
Brpluncnenue paccTossHUM MEXy IBYMsI TOYKAMU, TOYKON U IPSIMOU, TOUKOU U INIOCKOCTBIO.
Brruncnenne pacCTOHUA MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMHU.

Borunicnenue yriioB Mexay IByMs OPSIMBIMU, IPSMOM U IIJIOCKOCTBIO, ABYMSI IIJIOCKOCTSIMHU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIIKA

KpuBble Broporo nopsjka, ux reoMeTpUYECKUE CBOMCTBA U ypaBHEeHHUs. [ IpuBeneHre kpuBoii BTo-
pOro nopsiika K KAHOHHYECKOMY BHLY.



YpaBHEHHE TOBEPXHOCTH BTOPOTO Nopsiika. Kanonnueckue ypaBHeHHS Cepsl, SIUTUIICONUIA, KO-
Hyca, rurnepooion1a, napadoaousa.

3.4. TemaTuka NpaKTHYECKUX 3AHATHI MO JMCHUILJIMHE
«/Iuneiinas anredpa»

No 3ansgTus Tema 3ansgaTus

| Pa3nen 1. DieMeHTHI JIMHETHOM ajaredpbl. MaTpuiisl, 1eHCTBUS
HaJl MAaTPULIAMHU.
Onpenenurenu, UX CBOWCTBAa M BhIUMCIEHUE. MaTpuuHas 3anuch

2 CHUCTEMBI JINHEHHBIX YPABHEHUM.

3 OOpatHasi MaTpHIla U ee BEIYUCIICHHE.
CucTemMbl TUHEHHBIX aNTeOpandecKux ypaBHEHHUH, OCHOBHBIE TI0-

4 HATHUS U OIIpesiesieHus. Pelenne cucTeM JMHENHBIX YPaBHEHUN
metoaoM Kpamepa, MeTooM 00paTHON MaTPHILBI

5 Pewenne cucreM nuHEHHBIX ypaBHeHu MetoaoM ['aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemnm.

6 Merog 'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPABHEHUN.

OIIHOPOAHBIE CUCTEMBI JTMHEUHBIX YPABHECHHUIA.

Pazgean 2. DieMeHTHI BeKTOPHOU aaredpbl. BekTopsl. JIuHen-
HbIC OllepallMy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEWHOEe Ipo-
7 CTPAaHCTBO T'€OMETPUYECKUX BEKTOPOB. IloHATHE TMHEWHOU KOM-
OuHaMy BEKTOPOB. JIMHEHHO HE3aBUCUMBIC W JIMHCWHO 3aBHCH-
MBbI€ CUCTEMBI BEKTOPOB.

[Tonarue Ga3zuca mpocTpaHCTBAa FeOMETPUIECKUX BEKTOPOB. Koop-
8 nuHaThl BekTopa. OpToHOpMHpOBaHHBIN 0asuc. KommuHeapHOCTh,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CxansipHOE MTPOU3BEJCHUE BEKTOPOB U €TI0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BeKTOpHOE Mpoun3BeeHNE ABYX BEKTO-
pOB, €T0 CBOMCTBA. Y CJIOBHUE KOJUIMHEAPHOCTH BEKTOPOB
CMemiaHHOE MPOU3BEACHNUE TPEX BEKTOPOB M €ro cBOWCTBA. BhI-
yyclieHne o0beMa napasuiesienunes1a u nupamMubl. Y cIoBUe KOM-
10 IJIAHAPHOCTU BEKTOPOB. BhIUMCIIEHNE CKAIIPHOTO, BEKTOPHOIO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM 0OasHuce.

Jlunelinbie mpocTpancTBa. PazMepHOCTh U 6a3uC TUHEHHOTO MPO-
CTPaHCTBA.

Martpuia nepexoaa ot 6asuca k 6a3ucy. [Ipeobpa3oBanue Koop-
JMHAT BEKTOpa MpU M3MEHEeHuHu Oasuca. JIMHelHbIe omepaTopsl,
JEHUCTBUSI ¢ TUHEHHBIMU orepaTopamu. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIE 3HAYECHUSI MATPHIIBI

11

Pa3zngen 3. KommiekcHbIe YHCJIa M MHOTO4YJeHbI MHOXXECTBO
KOMIUIEKCHBIX uKcen. POpMbl 3alIMCH KOMIUIEKCHBIX yucen. [ei-
CTBHS HaJl KOMIIJICKCHBIMH dnciaaMu. Pa3inokeHne MHOTOYICHA Ha
MHO>KUTEJH, OCHOBHAs TeopeMa anreOpsl

12

Paznen 4. AHaauTHYeCKasi reOMeTPUS

CucreMbl KoopauHaT. Pa3nuuHple TUIIBI ypaBHEHUH IUIOCKOCTH

14 PaznuuHble TUIIBI ypaBHEHUM MIPSMO HA MJIOCKOCTH U B IPOCTPAH-
CTBE

13




15 B3anmHoe pacnosnokeHue NpsaMbIX Ha MIIOCKOCTH M B MPOCTPaH-
cTBE. BbIunciieHre pacCTOSHUNM MEXKY ABYMs TOUKAMH, TOYKOU U
npsMOM. BbrunciaeHue pacCTOAHMS MEXAY CKpPEUIMBAIOLIMMUCS
npsIMbIMU. B3auMHOE pacnoioKeHHe IUIOCKOCTEW. Brrumciaenue
pacCTOSIHUN MEXTY TOYKOW U MIIOCKOCTBIO

16 KpuBble BToporo nopsika ux reoMeTpuueckue CBOicTBa. Y paBHe-
HUS 3JUIHICA, TUIIEpOoITb, mapabdosbl OO0Iee ypaBHEHHE KPUBOU
BTOpOro nopsiaka. [IpuBeneHre KpuBoil BTOPOro nopsijka K KaHo-
HU4eckoMy BUAY. [IoBepXHOCTH BTOPOTo MopsIka

4. Y4eOHO-MeTOAMUYECKOEe M MHPOPMALIMOHHOE 0O0ecIevYeHue

4.1. HopmartuBHbie 1okyMeHTbI 1 'OCThI

@I'OC 29.03.04. Texnonorust XyaoxxecTBeHHONH 00paboTku Matepuanos 26.11.2020 N 1456
2021.

AxaneMuyeckuii ydeOHBIN TUIaH 10 HampaBieHuto noarotosku: 29.03.04 TexHomorus Xymno-
JKeCTBEHHOU 00paboTku MatepuaioB. [Ipoduis: «XynokecTBEHHOE MPOSKTUPOBAHUE U ITH(]-
POBBIE TEXHOJIOTUH B IOBETUPHOM MPOU3BoACTBEeY». Dopma 00ydeHus — ounas. 2023.
AxafgeMu4ecKuil yu4eOHBIN TUTaH 10 HampaBiaeHUIo moaAroToBku: 29.03.04 Texuosnorus xymo-
XKecTBeHHOU 00paboTku Marepuanos. [Ipopuns: «Pa3paboTka 1 MpOU3BOJICTBO U3AEIHIA IPO-
MBIIIJIEHHOTO qu3aitHay. @opma o00yueHus — 3aounas. 2023.

Martpuna KOMIEeTeHINH 110 HanpaBieHUIo MoAroToBku 29.03.04 TexHonOrus Xya0KeCTBEH-
HOU 00paboTku MatepuanoB. [Ipodwib: «XymoxkecTBEHHOE MPOESKTUPOBAHUE U HHU(PPOBBIC
TEXHOJIOTUH B IOBETUPHOM IPOou3BOACTBEY. DopMma 00yueHus — ouHas. 2023.

Marpuiia KoMIeTeHIMN M0 HanpaBiaeHno noaAroToBku 29.03.04 TexHomorus Xya0KecTBEeH-
HOM 00paboTku MatepuaioB. [Ipoduis: «Pa3zpaboTka 1 MPOU3BOICTBO U3AEIHIA IPOMBIIIIICH-
HoOTO Au3aiinay. ®opma oOydyeHust — ounast. 2023.

Vka3 IIpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoin denepanny.

[Ipuxa3z MunncrepctBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUs] OpraHU3ALUSAMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO ICATEIIbHOCTD, SJIEKTPOHHOTO 00Y4EHH S, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH IIPU peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMM».

4.2. OcHoBHas quTEpPATypa

3abonorckuii B.C. JIuneiinas anreOpa u aHaTUTHYECKask TeoMeTpus (YIeOHBIH KOMITIEKC):
yaeOHoe nmocobue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: OakamaBpuar).

Cuporuna W.K. Jluneiinas anrebpa v aHAIMTHYECKAsi TEOMETPHUS: MHTEPaKTUBHBIN KypcC:
yaebHnoe mocodue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHeHoi anredpe 1 aHANUTUYECKOI reoMeTpun: yuebHoe nocooue. // Kya-
psasues b.1O., Marsam B.A., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponHsIit pecypc. |

4.3. [lonmosHUTeJbHAS JUTEPATYypPa



8

1. Kpatkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTpOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  pgocryma:  URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpaHa.] .

2. 3y6xos B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMAaTUKH JJI TEXHUYCSCKUX BBICIINX yueOHBIX 3aBenenuil. Yactu 1-4. M.: MY, 2012. 400
IK3.

3. Uneun B.A., [To3usak O.I'. Ananutnueckas reomerpusi. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. bexknemuies, [.B. Pemenue 3amau u3 Kypca aHaIUTUYECKOW M€OMETPUU U JIUHEUHOM an-
reOpsI [ DeKTpoHHBIN pecypc]: yued. mocobue - DiekTpoH. naH. - Mocksa: ®uzmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. ]

4.4. DJeKkTpoHHBbIe 00pa3oBaTe/bHbIE PeCypchl

[IpoBeneHue 3aHATHI U aTTecTalil BO3SMOXXHO B AMUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
cTeMbI AucTaHIMOHHOTO 00y4yeHus1 yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKa» IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOIPaMMBI:.

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

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

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE H UTOTOBBIC TECTHI.
[opsinok npoBeneHus paboT B TUCTAHIMOHHOM (pOpMAaTe yCTAaHABIUBACTCS OTAEIBHBIMH PacIo-
PSOKEHUSIMH TIPOPEKTOPA M0 yu4eOHOM paboTe W/ Wi EHTPOM Y4eOHO-METOANIECKOM pabOTHI.

Kaxaplii cTyieHT oOecriedeH WHIMBHIYaIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K JJICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTEepHeT-pecypchl BKIIOYAIOT YIeOHO-METOMYECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBIICHHbIC Ha caiiTe mospolytech.ru B pasznene: «l{eHTp MaTeMaTHUECKOTO 00pa30BaHUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3HbIe y4eOHO-METOAMYSCKIE U MHPOPMAITMOHHBIC MaTePHAJIBI IPEICTABIICHBl Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(GOPMAMOHHO-TEIICKOMMYHHKAITMOHHOM ceTh «IHTepHeT» I OCBOCHUS

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

4.5, JInlieH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPOorpaMMHoe
ob0ecmeyenue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocTh Ccblika Ha Enunblii peectp

(nmpaBoodJiana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOTrpPaMMm IS
TeJIb) ¢B00OIHO pac- 9BM u B/l (npu Hagan4um)
NMPOCTPaHsieMoe)




1 [ Astra Linux | OOO JInnensnonHoe https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc 00O "HOBBIE JInnensnonHoe https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTUI" 75

4.6. CoppeMeHHbIe podeccHoHAIbHBIE 0a3bl JAaHHBIX U HH(OPMALMOHHBIE CIIPa-

BOYHbIC¢ CUCTEMBbI

Ilepeyensb pecypcoB cet UHTepHET, JOCTYNHBIX JIs1 OCBOCHUS TMCUMILIUHBI:

HaunmeHnoBanue

Ccplika Ha pecype

HoctynHocTh

NudopManmoHHO-CIIPABOYHBIE CUCTEMbI

https://stackoverflow.co

Hoctynna B cetn UH-

Stack Overflow / TepHeT 0e3 orpaHuye-
m,
HUH
Undopmanpnonnsie pecypest Cetd | http:// www.consultant.ru | locTymHo
Koncynprantllmtoc
[Topran ®enepanbHbIX TOCyAap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH- http://www.fgosvo.ru. HoctynHo

JTapPTOB BBICIIETO 00pa30BaHUs

JIEKTPOHHO-0UOINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetn Un-
TepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | loctynna B cetu Un-
ru/ TepHET O6€3 orpaHuye-

HUN

IIpodeccuonaibubie 6a3bl JAHHBIX

ba3a qaHHBIX HaydHOMN AIEKTPOH- http://www.elibrary.ru HoctymHo
HOU OMOIIMOTEKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo

noJiMTeMaTruaeckasi peepaTuBHO-
oubnuorpaduueckas u
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HayKoMmeTpuueckas (Oubmuomerpu-
yeckas) 6a3za JTaHHBIX

5. MaTepnaano-TeXaneCKoe odecreyeHue AUCHUIIJINHbI

MarepunanpHo — TexHHYecKast 6a3a yHUBEpCUTETa 00eCTIeUnBacT MPOBEICHNE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAaHUTAPHBIM H
IPOTUBOIIOYKAPHBIM MTPABUIIAM U HOPMaM.

Kadenpa «MaremaTika) He pacrnoiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCTIOIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JoH/Ia YHUBEPCUTETA.

[Tpn He0OXOMMMOCTH A1 TPOBEACHHUS NHTEPAKTUBHBIX NPAKTHUECKUX 3aHATHH HUCIIONB3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauyecKkue peKoMeHIaluun

6.1. MeToau4veckue PECKOMEHAAIIUN IJIA MIpenoaaBaTe’id 1o oprauusainumn 06yqe-
HUsA

[Ipexne Bcero, caenyeT oOpaTuTh BHUMAHKUE CTYICHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KakoH-Ir00 CriennaabHON (JOTMOTHUTEIBHON) MMOATOTOBKH 1
BITOJIHE MOJKET OBITh YCIEIIHO U3YUEeH, €CITU CTYACHTHI OYAYyT MOCEIaTh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHATH JOMAITHHE 3aJaHHsI ¥ TI0JIb30BaThCA (IIPU HEOOXOJMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJIbTallM B TEUEHHE KaXKJ0ro ceMectpa. Boienmme B Kypc MaTeMaTUKU pa3/ielibl SIBISIOTCS
KJIACCMYECKHUMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO PoJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKJIAHBIX 3a-
nad. IX ocBOoeHHE MOMOKET CTYIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PEUb, YCIEUTHO MPUMEHATh HAKOTICHHBIC 3HAHUS B IPO(ECCHOHATLHOM
JEeSITEIbHOCTH.

HeoOxomuMo ¢ caMoro Havasna 3aHSITHH PEeKOMEH0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JIUTEPATypy, a B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JIs TOATOTOBKH K 3K3aMEHY.

Ha nmepBoM 3aHATHY IO TUCIUILTAHE CIIEAYET 0053aTeIbHO MPOUH(DOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTalluy 10 AUCLUILINHE, CPOKAX €€ MPOBEICHNUS,
YCIIOBHSIX JIOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHSEMbIX BUAAX MPOMEKYTOUHOT'O KOH-
TPOJISL.

N3noxenue TeopeTMuecKoro mMaTepualia JTOJDKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMU
pUMepaMu, TIIATeIbHO OTOOPAHHBIMU IMpernoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKU [IPU PEILICHUH 33]1a4¥ HE OTBJIEKAU OT IVIABHOTO: OCMBICICHUS UAEH U CYTH MPUMEHSI-
eMbIX MeTo10B. ClieryeT Bcernia yka3blBaTh IPUMEPhl MPAKTHUECKOrO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U GOpMYIL.

[IpakTueckue 3aHATHS AODKHBI ObITh OpraHU30BaHbI MPENOIaBaTeIeM TakKuM 00pa3oM,
4TOOBI OCTABAJIOCH BPEMsI Ha MEPUOJUYECKOE BHITIOJHEHUE CTYACHTAaMU HEOOJBIIONH CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJIsl POBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenogaBarens, Benymuid MpaKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATh yU4eOHO-TeMa-
TUYECKHH TUIaH 3aHATHH C JIGKTOPOM, UCTIOIB30BaTh €AMHYIO CHCTEMY 0003HAYCHH.

[IpenogaBatento cueayeT NTOOMBATHCS CHCTEMATHYECKONW HEMPEPBIBHOW pabOTHI CTYICH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISATH CHIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K yJaCTHIO B pa3HOTO POja OJIMMITHAIAX U KOHKYpCax.

CTylIeHT AOJKEH oUlyliaTh 3aMHTEPECOBAHHOCTh MPENoIaBaTeNsl B JOCTUKEHUH KOHEY-
HOTO pe3yNbTaTa: B MPUOOpPETeHHH OOYYaIONUMUCS TPOYHBIX 3HAHWUN, YMEHWH WM BIaJCHUS
HaKOIUICHHON MHGOpMAaIMel 11 pereHus 3a1a4 B Mpo(ecCuOHaIbHOM IS TEIbHOCTH.

10
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6.1.1. O0pa3oBaTeJibHbIE TEXHOJIOTHH

Bo3MoxxHO mpoBeieHue 3aHATUN U aTTeCTallMii B AUCTAHIMOHHOM (popmare ¢ MpUMEHEHUEM CH-
CTeMBbl TuCTaHIHOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTuKay MEKTPOHHBIX 00pa3zoBaTeabHbIX pecypcoB (DOP) (cm. m.4.4).

[Mopsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (popMaTe YCTaHABIUBACTCSA OTACIBLHBIMH PACIIO-
PSOKEHUSIMH TIPOPEKTOPA 10 yu4eOHOM paboTe W/ Win EHTPOM Y4eOHO-METOANIECKOM pabOTHI.

6.2. Mertoanueckue yKazanus JJs1 00y4al0UIUXCsl M0 OCBOEHHIO
AUCHHUILINHDI

Pa3zgen: 3j1eMeHTHI JIMHEHHOM ajareOpbl

Martpunsl u onpeaenurtenau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHSATH, YTO MaTPHIIA —
9TO TabnuIa yncen (mpuyeM 3Ta TabJIMia MOKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJIBHO ), @ OMIPEICIUTEINb- 3TO YUCIIO, 3aIUCHIBAEMOE B BUIC KBaIPaTHON
TaOIHIIBI, TO €CTh ONPEACIIUTENN CYIIECTBYIOT TOJIBKO Y KBaIPaTHBIX MaTPHII.

Crenyer oOpaTuTh 0c000€ BHUMAHUE HA ONIEPALIUI0 YMHOKEHHUS MPSMOYTOJIbHBIX MAaTPHUIL
Y TIOHATH, KAKUM TOTY4YaeTCs TIOPSI0K MATPUIIBl — Mpou3BeaeHus. OCOOCHHOCTh MaTPHI] TAKKe
COCTOUT B TOM, YTO NPOU3BEICHIE MATPUI] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Crnenyet 005-
3aTeNIbHO YOCTUTHCS B 9TOM, PEIIUB COOTBETCTBYIOIIUE 33/1a4H.

BaxHbIM sBiIseTCS MOHATHE 00paTHOW MaTpuibl. Hano 3HaTH YCIIOBHE CyIECTBOBAHUS
00paTHOM MaTPHUIIBI U AITOPUTM €€ TocTpoeHus. [locie ee BEIYUCICHUS 1es1eco00pa3Ho JIeaTh

IPOBEPKY NPaBUILHOCTH PEIEHNs, BHIIOJIHUB ONEpaliio yMHOKeHHs A~ A = E (1o/mKHa Homy-
YUTHCS CIMHUTHASI MATPHIIA)

[Ipu u3ydeHuu onpenenuresneii Ha10 YETKO YCBOUTH MOHATHS MUHOpPA, alIredpandyeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOUMCIIEHHBIE CBOMCTBA onpeaenuTens. s oCBOGHUs] TEXHUKU BBHIYHC-
JICHUs OTpeeNuTeNel 1eaecoo0pa3Ho, BbIOpaB MPOU3BOJIBHBIN ONpEAeNUuTeNb BBIIIE TPETHETO
MOPSZIKA, PACKPBITH €T0 PA3IUYHBIMU CIIOCO0aMU, MIPUMEHSISI PA3JIOKEHHE U MO0 CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KAaKWe CTPOKHU (CTOIOIIB ) TPEANOUTUTEIbHEE BRIOMPATH TSI Pac-
KPBITHS OTPEACTUTENS, YTOOBI YIPOCTUTH €ro BeruHciaeHne. Oco0eHHO 3(h(heKTUBHO BBIYHCICHHUE
OTIpeIeNIUTEINSI C IOMOIIBIO AIEMEHTAPHBIX MTPeoOpa3oBaHuil, MPUBOJIAIINX €0 K TPEYrOJIbHOMY
BUJTY.

[Ipu u3ydeHnn pemieHnii cucTeM JUHEHHBIX anrebpanyeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHUE, IIPEXKIE BCET0, HAa TIOHATHE PELICHUSI CHCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHUMOCTH OT COOTHOILIEHHS MKy PAHIOM MaTpPHUIlbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CHUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTHTe BHUMaHUE HA YCIIOBUS TMPUMEHEHUS
dopmyn Kpamepa u meroga obpaTHoit MaTpuilsl. BHUMaTenpHO pa3depute MpUMEphl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX airedpanyecKux ypaBHeHUH Metonom ['aycca (BBeneHue 6a-
3MCHBIX U CBOOOTHBIX TTEPEMEHHBIX ).

Pa3nes: JeMeHTHI BEKTOPHOH aare0pbl

[Ipu n3yuyeHun naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JMHEHHbIE OMepaluy HaJ BEKTO-
pamu, Ha MOHSTHSI TMHEHHON HE3aBUCUMOCTH M IMHEWHOMN 3aBUCIMOCTH BEKTOPOB, Ha ()yHIaMEH-
TaJbHOE MOHATHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOpa 1o 0a3ucy.

3HaTh omnpeneseHe, TeOMETPUUECKUE CBOMCTBA CKAJIIPHOT0, BEKTOPHOTO U CMELIAaHHOTO
MPOU3BEICHHUS BEKTOPOB, POPMYIIBI AJISI UX BHIYHCIICHHS B BEKTOPHOU U B KOOPIWHATHOU (hopMme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YHCJIa 1 MHOTO4JIEHbI

11
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B stom paznene, npexie Bcero, HaJl0 MOHSTh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PACIIH-
pEHHMEM MOHSTHUS IeHCTBUTENBHBIX YHCEN, 3HATh ONpeeNeHne U TpH (HOPMBI 3alUCH KOMILIEKC-
HOTO YwHcJa (UIredpandecKyro, TPUTOHOMETPUIECKYIO M TIOKa3aTeIbHYIO ), TEOMETPUUECKYIO HH-
TEPIIPETALNI0 KOMIUIEKCHOTO YHCIIa U B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
KOMITJIEKCHBIX YHCEJT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOHM TUIOCKOCTU. 3HaTh (popMyiry Dimepa.
KommiekcHple 4yncina MOXXHO M300paXkaTh C MOMOIIBIO BEKTOPOB HAa KOMILJIEKCHON IUIOCKOCTH.
[ToaTomy omepariu CI0KEHHUS U BBIYUTAHUSI KOMILIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K OIepa-
IIUSIM CJIOKEHUSI U BBIYMTAHHSI COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh 1 yMETh BBIMIOJIHATD ONEpPAlUN YMHOXKEHUS, I€JICHHSI, BO3BEICHUS B IOJIOKH-
TEJIbHYIO CTETNEeHb KOMIUICKCHBIX YHCEN, 3aIIMCAHHBIX B TPUTOHOMETPHUYECKON (opme, U3BIIeUe-
HUS KOPHA N-OM CTETIEHH W3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEN SIBISETCS 3a-
MKHYTBIM, TO €CTb JII00ast anreOpanueckas onepamus HajJ KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a mpeesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3nath paznuunble BUBI pa3iokKEHUs] MHOTOUIEHA HA MHOXKUTENH JJIs CIy4yaeB, KO-
IJ1a cpeid KOpHEe MHOTOUJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. JTH CBEACHUS OyIyT
UCIIOJIb30BAThCS, HAllpUMEp, B MHTETPAJIbHOM HCYHCIEHUWU TMPU BBIYMCIEHUU HUHTErPajoB OT
JIPpOOHO-pallMOHATBLHBIX (DYHKIMHA, IPU PELICHUU JIMHEHHBIX OJHOPOIHBIX TU(PEepeHIHaTbHBIX
yYpaBHEHUH N-TO MOPSAJIKA C TOCTOSTHHBIMU KOA(pdUIIUEHTaAMHU.

Pa3nen: AHaJIMTHYECKAs reoMeTpUs

[Ipy n3ydyeHnn aHATUTUYECKON T€OMETPUH CIIETYET, IPEXKIAE BCEro, MOHSTh, UTO €€ 3aja4eid  sB-
JSIeTCs. U3YyYCHUE TeOMETPUUECKUX O0BEKTOB MPHU MOMOIIM aHAIUTHYECKUX METO/I0B aaredpsl U
MaTeMaTUYeCKOTo aHajau3a. B ocHOBe Takoro nojaxoja JeKUT METO KOOPJIUHAT, BIIEPBBIE CHCTE-
MaTH4eCcKHu puMeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPHH (TOYKA, TPSIMAast, TIOC-
KOCTb) SIBJIIIOTCSI HEONPEEIIEMbIMH, U JUIS UX ONMUCAHHS MPUMEHSETCS aKCMOMaTUYEeCKUil Me-
TO/I, TO3BOJISIFOIIMI YCTAHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM TOUEK
IpSIMON U MHOXKECTBOM JEHCTBUTENBHBIX YHCEN U, TAKUM 00pa30oM, BBECTU CUCTEMY KOOPIMHAT.
Hazo ueTko ycBOUTH pazinuyHble POPMBI YpaBHEHHUH MPSIMOI U IUIOCKOCTH YMETh MEPEXOAUTH OT
oZlHOH QopMbl K apyroil. CienyeT OCMBICIUTDh U YCIIEUTHO MPUMEHSTh PEIICHUs KJIACCUYECKUX
3aa4 aHAJUTUYECKOH T€OMETPUHU O B3aMMHOM DPACIIONIOKEHHM HPSAMBIX U TUIOCKOCTEH, YMETh
OTIPECIIATh YIJIbl M PACCTOSHUSI MEXKIY Pa3TUYHBIMU T€OMETPUUECKUMHU 00bEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUTHOE U3yYeHUEe AUCUUIUINHBI « JInHelHas anrebpay,
nproOpeTeHre HeOOXOIMMBIX KOMIIETCHIINN, YMEHUHN U HABBIKOB BIIQ/ICHUS MATEeMATUICCKUM all-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIION CaMOCTOSATEBHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIFHYIO Pa0OTy B COOTBETCTBHH C Y4E€OHBIM ILjIa-
HOM, OOJIbIIIE€ YKCIIa YaCOB, OTBOAMMBIX HA BCE BUJIbI ayTUTOPHBIX 3aHATUH.

7. ®OH OLIEHOYHBIX CPEACTB

@DoH/ OIICHOYHBIX CpeACTB IpescTasieH B [Ipunoxenun 2 k paboueil mporpaMme M BKIIIOYAET
pa3nensr:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3yJIbTaTOB 00YUECHUS

2 [llkana u KpUTEPUH OLICHUBAHUS PE3YJIBTATOB O0yUCHUS

3. OneHouHbIE CPEACTBA

3.1. Tekymuii KOHTPOJIb

3.2. [IpomerxyTOoUHast aTTecTaus

12
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Ilpunoscenue 1

TemaTnuyeckuii IIaH TUCHUIVIMHBI «/IMHeHHAs ajaredpa)» Mo HANPABJIEHUIO MOATOTOBKH
29.03.04 «TexHoJsiorusi Xya05KeCTBEHHO 00padOTKH MaTepPHATOB»
[Tpodunu
«XyH0KeCTBEHHOE IPOEKTHPOBAHUE U U(PPOBBIE TEXHOJIOTUH
B I0OBEJIUPHOM IPOU3BOACTBE)
«Pa3padoTka 1 MPOU3BOACTBO M3/1e/IHIl MPOMBIILIEHHOT0 TU3aiiHa)

(OakamaBp)

Ounas dpopma 00ydeHuUs

['ox naGopa 2023/2024

n/n

Buaebl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYI0 Buabl camocTosiTe/IbHON padoThI

Pa3nen padoTy CTYIeHTOB, CrynenroB

Cemectp
Heneas

1 TPYAOEMKOCTh B Yacax

DopMmbl
arrecra-
107071

J | II/C | Ja6 %P KPC K.P. | K.IL. | PTP | Pegepar | K/p

IlepBblii cemecTp

1.1

Paszgea 1. DiieMeHTHI JIMHEHHOM aJI-
re0pb1 MaTpuiiel, 1eMCTBUS HAJ MaTPHU- 1 1 2 2
namMu.

13
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1.2

Onpenenurenn, UX CBOHNCTBAa M BBIUMCIIC-
Hue. MaTpuuHasi 3auCh CUCTEMBI JIMHEU-
HBIX YpaBHEHUM.

Bbigaua 3aganuii PI'P No 1 mo anHelHoii

ajareope .

1.3

OOpatHast MaTpuIla U ee BRIYUCIIeHHne. Mar-
pUYHas 3aMKUCh CUCTEMbl JIMHEWHBIX YypaB-
HEHHUH.

1.4

CucTeMbl TUHEHHBIX anreOpanvdecKux
YpaBHEHUI, OCHOBHBIE ITOHATHS U OIIPE/E-
neHusi. PenieHue cucTeM JTMHEHHBIX ypaB-
HeHui MmetogoMm Kpamepa, MmeTogom oopat-
HOW MATPHIIbI

1.5

Pewienne cucreM TMHENHBIX YPaBHEHUN
MeroaoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JIMHENHBIX ypaBHeHUN. OTHOPOAHBIE CH-
CTEMBI JINHEWHBIX YPaBHEHUM.
CamocrositesbHas padora Nel B aynuro-
pMH 110 JTHHEHHOM anredpe

1.7

Pasznea 2. Bextopsl. JIuneliHble onepanuu
HaJl BEKTOpamH, UX CBOWCTBa. JIMHElHbIE
KOMOWHAIUKA BEKTOPOB. JIMHEHHO HE3aBH-
CUMbIE M JIMHEHHO 3aBHCHUMbBIE CHUCTEMBbI
BEKTOPOB.

14
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Boinauya sananuii PI'P Ne2 no BeKTOpHOM
ajareope.

1.8

[Tonsitne Gasuca. KoopauHaTel BeKTOpa.
KonnuneapHOCTh, OpTOTOHATIBHOCTD U KOM-
MJIaHAPHOCTb BEKTOPOB.

1.9

CkansipHO€E NPOU3BEACHUE BEKTOPOB U €T0
CBONMCTBA. BekTOopHOE Npou3BeNECHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeniaHHOe MPOU3BEJICHUE TPEX BEKTOPOB
U €ro cBoiicTBa. Brruucienue odwbema ma-
pauienenumnena. YCIOBHE KOJUIMHEApHO-
CTH, OPTOrOHATBHOCTH M KOMILTAHAPHOCTH
BEKTOpOB. OpPTOHOPMHUPOBAHHBINA Oa3uc.
Bbruncnenue ckajlspHOro, BEKTOPHOTO H
CMEIIaHHOTO MPOU3BEJIECHUI BEKTOPOB, 3a-
JTaHHBIX KOOpJAWHATaMHU B OPTOHOPMHUPO-
BaHHOM Oa3zuce.

CamocrosiTesibHas padora Ne 2 B aynuTo-
pMH 110 BEeKTOPHOI1 ajaredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOTO MPOCTPAHCTBA.

Martpuna mepexoma ot 06asuca Kk 0azucy
npeoOpa3oBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHuu 6azuca. CoOOCTBEHHBIE BEKTOPBI
u COGCTBGHHBIC 3HA4YCHUS JTUHEUHOTO OIle-
paTopa.

11

1.12

Pa3zgen 3. KoMIiiekcHbIe YuCcIa 1 MHO-
rouyjeHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. ®opMbl 3aMUCcCH KOMIUIEKCHBIX YUCE.

12
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Onepaum/l HaJa KOMINICEKCHBIMU YHCJIaMH.
Pasznoxxenne MHoOrouiaeHa Ha MHOXKUTCIIHU
OCHOBHas TeopeMa ajareOpsl

1.13

Pa3nen 4. AHannTH4yeckasi reoMeTpust
Cucrembl KoopAWHAT. Pa3nuyHbie THUIBI
YPaBHEHUH IIJIOCKOCTH

Boigaua 3aganuii PI'P Ne3 mo anaauTu-
YECKOW reoMeTpUM

13

1.14

PasnuuHble TUIBI ypaBHEHUH IpsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnosoxeHue npsiMbIX Ha II10C-
KOCTH U B IIPOCTpaHCTBE. Bpruncinenue pac-
CTOSIHUM MEXKIy JBYMS TOYKAMH, TOUKOU U
npsMoii.. BzanMmHoe pacrnosiokeHue mioc-
KOCTeH. BbIuuciaeHHE PacCTOSHUM MEXAy
TOYKOHU U TIOCKOCTBIO

CamocrositesbHas padora Ne 3 B ayauro-
PHMH 110 AHAJIMTHYECKOH reOMeTpHH

15

1.16

KpuBbie BTOpOro nopsiika Mx reomerpuye-
CKHE CBOWCTBA. YpaBHEHHMS JJUIMIICA, TH-
nepOosel, mapabonsr OO0Imee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KpUBBIX BTOPOro MOpsAIKa K KaHOHHUYE-
ckoMy Buay. [IoBepxXHOCTH BTOPOro IO-
psaaka

16

dopMa aTTecTalluU

19-
21
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Bcero yacoB no jucuumnJInHe

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/1 OLIEHOYHBIX CPEJCTB
MO JUCHUTLINHE

«/Iuneitnas aareopa»

Hampasnenue noarotoku: 29.03.04 «TexHOIOTHSA XYI0)KECTBEHHOM 00pab0OTKH MaTepHaIoB.
[popumn: «XynoxecTBEHHOE MPOESKTUPOBAHKE U IU(PPOBBIC TEXHOIOTHUHU B IOBEJTMPHOM IPOU3BO/I-
ctBey. «Pa3paboTka v MPOU3BOICTBO U3ICTUI IPOMBIIIICHHOTO JU3aiHAY.

®dopma 00yueHus: OUHasl.

Kadenpa: «Matematuka

1. MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yJbTATOB 00yUeHH s

JUJ11 KOHTpPOJIsl YCIIEBAEMOCTH M Ka4€CTBA OCBOCHUS JUCLUILIMHBI HACTOSILEN TIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEN YCIIEBAEMOCTH (TEKYILIUN KOHTPOJIb);
- IPOMEKYTOYHAsI aTTECTAlMs (SK3aMEH).

2. llIkana 1 KPUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHM I

®opMa NPOMEKYTOUYHOM aTTeCTANUN: IK3AMEH

[IpomexyTouHas arrectanus o0y4yaromuxcs B hopMe 3K3aMeHa MPOBOIUTCS MO Pe3yiIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOM pabOoThI, PETyCMOTPEHHBIX YYEOHBIM IIJIAHOM 110 IaHHOM TUCIIH-
IUIMHE, TIPU 3TOM YUUTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAaEMOCTH B TEUCHHE Ce-
MmecTpa. OneHKa CTeneH! JAOCTHKEHUS 00yJarolUMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00YYEHHS 1O
JTUCIUIUIMHE TPOBOJUTCS MpenoiaBaTeieM, BEAYIIUM 3aHATHS M0 JUCIHUILUINHE METOJ0M 3KCHepT-
HOM oueHkH. [lo uToram mpoMexyTo4HO# aTTecTalluy MO AUCUUIUIMHE BBICTABISETCS OLEHKA «OT-
JUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIHHO» WU «HEYJOBICTBOPUTEIHHO.

IIIkana oneHNBaAHNA Onucanue

BoinonHeHsl Bce o0si3aTeslbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEHTAa K IPOMEXKYTOYHON aTTecTalMu, IIPEIyCMOTPEHHbIE
nporpaMMoil quciUIuIMHbeL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMECHUM, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
Otnnuno TabIMIIax, oNepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HAaBBIKAMM, IIPUMEHSET UX B CUTyalUsX IOBBILICHHON CJIOKHO-
ctu. IIpm 3TOM MoOryr OBITH JOMYIIEHBl HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOce 3HAHUN U
YMEHMI Ha HOBBIE, HECTAHJAPTHHIC 3a/1a4U.

18
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Xoporio

BeinonHeHsl Bce o0si3aTeslbHbIE YCJIOBHSI NMOATOTOBKHM CTY-
AEHTAa K IPOMEXKYTOYHON aTTecTalMu, IIPEIyCMOTPEHHbIE
nporpaMMoil quciuIuinHbel. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENSM, IPUBEJCHHBIM B
TabIMIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMU. B TO ke BpeMs IIpU OTBETE JOIYCKAET HECYILECTBEH-
HBIC IIOIPELIHOCTH, 3aJa4y PEIIaeT ¢ HEJA0YeTaMU, HE BIIHSIO-
IIMMHU Ha OOLIHIA X0 peIeHHUS.

Y 10BIETBOPUTEIILHO

BrimonHeHsl Bce 00si3aTeIbHbIE YCJIOBHUSI MOATOTOBKH CTY-
JeHTa K TPOMEKYTOYHOH AaTTeCTallM|, IPEIyCMOTPCHHEIC
nporpaMMoil JucHUIUIMHEL. CTYACHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HaHWH, YMCHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
TaOJHIIaX, OTIEPUPYET MPHOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIkaMu. Ho mokaspiBaeT HerlryOOKUe 3HAHUS, TIPU OTBETE HE
JIOTTyCKAaeT TPYOBIX OIMTMOOK MJIM MPOTUBOPEUYHH, OTHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JNOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalued W BBIBOJAMH, B PEHICHUH 33]a4 MOTYT
COJIepKATHCS TpyObIe OMMOKH. J{J1s MOTy4YeHuUs TPaBUIBHOTO OT-
BeTa TPEOYIOTCS YTOUYHSIONINE BOIIPOCHI.

HeynosnerBopurenbHo

He BbInonHEHBI 00s13aTe/IbHbIEC YCJOBHSI NOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHOM AaTTeCTalliH, IPEIyCMOTPEHHBIC
nporpammont aucuurneel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICHHBIM
B TabJIUIax, JOMYCKAIOTCA 3HAYNTENIbHBIE OIIMOKH, IPOSBIISIETCS
OTCYTCTBHME 3HAHHUM, YMEHUM, HAaBBIKOB II0 psy I[OKa3aTeleH,
CTYIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPyIHEHUS IIPU OIEpH-
POBaHWUM 3HAHWSAMHU U YMCHHUSMM.

3. OueHouYHbIE CpeACTBA

/o

HaumenoBanue
OIICHOYHOTO CPeJI-
CcTBa

[IpencraBnenue one-
HOYHOTO CPEJICTBA B
DOC

Kpatkast xapakTepHUCTHKa OIICHOYHOTO
cpencTBa

KonTposbHas (ca-
MOCTOSITEJIbHA )
pabora

(KP)

CpencTBo NpoBEpKH YMEHUIN NMPUMEHSATH
MOJTyYEHHbIC 3HAHUS JUIS PEIICHUS 337134
OIIPEAETICHHOTO THIA MO TeME WIN pa3-
neny

KonTposbHble 3a1a-
HUS (IpUMep)
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Pacuerno-rpadu-
yeckas padbora

CpencTBo mpoBEpKH YMEHUN MPUMEHSTH
MOJIy4YEHHBIE 3HAHUS 110 3apaHee oIpee-
JICHHOW METOAMKE ISl pPEIICHUs 3ajad

Kommnexr 3aganwuii
JUTSL BBITIOJTHEHHS Pac-
YeTHO-TpaduIeCKOn

(PTP)

WIM 3aJaHAd 10 MOAYJII WIH JTUCIH- | paboThI

IIJIMHE B I€JIOM.

CpencTBO KOHTPOJIS,, OPTaHU30BAaHHOE KaK
crienralibHas Oece/a me1arornaeckoro pa-
O0OTHHKA C OOYYarOIIMMCSl Ha TEMBI, CBS-

YeTHBII 0onpoc Co- Bomnpocs o

3 OecenoBanue, 3aHHBIC C M3y4aeMO IUCIUILUTNHOM, U pac- | TeMaM/paszienam Jauc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HaHUN LUIUIMHBI
00yJaromerocss Mo OMNpEIeIEHHOMY pa3-
Jieny, TeMe, IpoOeMe | T.11.
CucreMa CTaHIaPTU3UPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIOIAS aBTOMAaTU3UPO-
4 Bapuanr Tecra
(T) BaTb IPOLICAYPY U3MEPEHUS YpPOBHs 3Ha-

HUW 1 yMEHUHN 00y4aromerocs.

5 | Ok3amenanuonnble | CpecTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAllMOHHbIE
OUIeTHI HaBBIKOB. MOXKET BKJIIOYATh KOMILJIEKC T€O- | OMJIETHI.
(9B) PETHUYECKUX BOIPOCOB, 3aJay, IpaKTHYe-

CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1ieHOUYHBbIE CPE/ICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIPOCHI
1 3a7aHus B hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUS O0yUYaIOIMUMHUCS Pa3/IeioB
JUACHUIUTUHBL, preM PI'P.

Conep:xkanue pacueTHO-rpaduyecKkoi padoThbl.

Pacuerno-rpaduyeckasi padora Nel nmo 1uHeiiHoii anreope.

Kpatkoe conep:xanue pacueTHO-Tpaguueckoi paboTHI:

Martpuiiel U onpenenuTend. PemeHne cucteM JUHEHHBIX anreOpandecKux ypaBHEHUH METOJIaMU
I'aycca, Kpamepa u oOpaTHOI MaTpHIIbI.

PacuetHo-rpadguyeckas padora Ne2 mo BeKTOpHOM ajnreodpe.

Kpatkoe coneprkanue pacyeTHO-rpaduaeckoit paboThI:

BexTtopsl, aelictBus HaJ BekTopaMu. CKalIipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB.
PacuerHo-rpadguueckas padora Ne3 o aHATUTHYECKOH reOMeTPHH.

Kpatkoe copeprkanue pacdeTHO-rpauaeckoit paboThI:

Paznuunble BUABI ypaBHEHUN NIPSAMOM U INIOCKOCTU. B3auMHOE pacosioxKeHue MpsIMBIX Ha IJIOCKO-
CTH, TUIOCKOCTEN B MPOCTPAHCTBE.

KoMmiekT 3axannid
AJIs1 BBINIOJTHEHNSI pacdyeTHO-rpaguyeckux pador (PI'P)
1o aucluIuiiHe «J/IuneiHas anaredpa»

PI'P Nel, yactp 1
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3aganue Nel. Jlanwel maTtpunbl 4 =| 1
4
Boimonauts aeiicteus: A2 + 8B .

3amanne No2. [TpooIKUTh JaHHOE MaTpudHOe paBeHcTBO (2A+3B)° —4A4> —6AB =...

Y TIPOBEPUTH €r0 i MaTpull A U B U3 nepBoro 3aJaHusl.

3aganue No3. BoIYuCIUTh ONpeeNuTeNb ABYMS CIIOCO0aMHU: Pa3sIoKEHHEM IO MEPBOIl CTpOKE U
pa310KEeHUEM I10 IEPBOMY CTOJIONY.

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

3ananue Ne4. Jlnst JaHHOW MaTpHUIIBI HAWTH 00paTHYIO MaTpuily. Clenats mpoBepKY.

1 0 2
1 1 0f.
-1 2 3

3aganue No5. Pemurs matpuunoe ypasaenne AXB=C (maiitu X). Caenats npoBepKy.

) eh Y

3amanue Ne6. Halitu panr maTpuisl.

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

PI'P Nel, 3apaHus 1O pelIeHUIO CHCTEM JIMHEHHBbIX ajredpanyecKkux ypaBHeHH

3aganue Nel. Pemuts cucremy merogom Kpamepa. Caenatb npoBepky.

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

3anpanue No2. Perute cucremy u3 Nel MeTooM oOpaTHON MaTpHIIBI.

3aganue Ne3. Pemuts cuctemy u3 Nel metomom ["aycca.

3amanne No4. Pemuth HEOTHOPOIHYIO cUCTEMY MeTo1oM ["aycca. Halitu obiiee pemnienne u gyacT-
HOE pEIlCHNUE.
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X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
S5x,+4x, + 4x, =11

3amanne NoS. Pemuth omHOpOHYIO cucTeMy MeToioM ['aycca. Halitu obmee pemenne u OCP.
2x, +6x, —9x, -9x, =0
4x, —5x,+x, =0

3x,+3x, —7x;—4x,=0"
X, —3x, +2x;+5x, =0

PI'P Nel, yactsp 2

3amanue Nel. TTokasaTh, 4TO BEKTOPBI 71, 1, p 00Opa3yloT 6a3uc B MPOCTPAHCTBE M PA3IOKUTH
BekTop a mo stomy 6asucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).

Bamanne Ne2. JlaHbl BEKTOPBI /71 U 71 . BBISICHUTH — KOJUTMHEAPHBI JIU BEKTOPBI @ 1 b .

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =27n—m.

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

3amanne Ne3. Haiitn ‘E

Baganue Ned. Jlan A ABC . Haiitu £ B,ecn A(1;—-1;2), B(3;3;2),C(7;1;2).

Bamanune Ne5. Tlpu Kakux 'x' BEKTOpbl d U b TEpHEHAUKYISPHbI?

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

3azanne Ne6. Haiitu momniap mapauieorpaMma, IoCTPOSHHOTO Ha BEKTopax @ W b .

_ N
n|=3,(m,n)=g.

3|

|=12,

3amanue No7. Haiitu mmomans tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Baganue No8. JlaHbl BEKTOpPBI @, b, C . BBIACHUTHL — KOMIUIAHAPHBI JIX BEKTOPBI. ECIIM BEKTOPHI HE

KOMIDTAHAPHBI, TO HAWTH 0OBhEM MapalIe/IeUIe/Ia, IOCTPOSHHOTO Ha BEKTOpax d, b, C u onpeje-

JMTh — KaKyl0 TPOMKY OHU 00pa3yroT.
a(1;-1;5),b (2;4;-2),¢(3;051).

3ananue Ne9. Jlns nuHeitHoro oneparopa 4 3amaHbl 00pa3bl 0a3UCHBIX 2JIEMEHTOB Ae,, Ae,, Ae,

. 3amucaTh Matpully onepatopa A B 6asuce e, e,, e, U HaliTh o0pa3

3JIEMCHTA X .

Ae =7e,+3e,-2e, Ae,=e —¢,+4e
Xx=2e —4e,+e,.
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3apanue Nel0. Haiitu coOcTBEeHHbIE 3HAUCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

3a71aHHOTO B HEKOTOPOM asnce MaTpuuei 4 = (_74 ;j '

PI'P Ne 1, yacts 3

3amanme Nel. TIpsmas [, mpoxonuT yepe3 ToUKy A mapajiensHo Bekropy ¢ . Ilpsimast [, mpo-
XOJIUT Yepe3 TOUKy B MeprneHIuKyIsapHO BekTopy 71 . HaiiTu TouKy mepecedeH st IpsiMbIX U YTOJI

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

3amanue Ne2. Jlana npsimast /. Ilpsmas [, mpoxoaut dyepes Touku A u B. Haiitu paccrosiHue oT

TOUKH HepecedeHus NpsaMbIX [, u [, 1o npsmoit /, .

Jx=-8t-3 ) ) 0e _
Zl'{y:3t+4, A(490)7B(7a3), 13.9x 12y+2—0

Baganne Ne3. Haiitu paccrosiaue ot Toukn M|, 110 IIIOCKOCTH ¢ , IPOXOISIIeH Yepe3 TouKy A
IepIeHIUKYISIpHO BekTopy 71, ecimu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3ajanue Ne4. Haiftu yroi Mexay INIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOISIIEH Yepe3 TOUKH

A, Bu C,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3apanue NoS. 3amucaTth KAHOHMYECKHE YPAaBHEHHS MPSIMOH, 3aJaHHON OOIIMMH YpaBHEHUSMHU.
X+2y-9z-10=0;
{3x+4y+8z—24=0.
3aganue Ne6. HaiiTi TOUKy mepecedeHust IpsMoii [ W IDIOCKOCTH ¢ U Yo MEXIy HUMH.

X:Z_l; a:x+2y-3z-12=0.
4 22

x+2
3

l:

3ananue Ne7. ITlpsmas [, mpoxoaut yepe3 Touku A u B. Ilpsamas [, mpoxoxut uepes Touxy M
HEPHEHANKYIISPHO INIOCKOCTH ¢ . HaliTn yrom Mexay npsiMeiMu /, U/, ¥ BBUICHUTB — JISXKAT JIH

OHH B OHHOﬁ IMJIOCKOCTU HUJIU CKPCHINBAKOTCA.

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

. . (x+3)° g
3amanue Ne8. Jlis qaHHON KpUBOM (*3) +2 =1 yKa3aTh (POKYyChI, SKCIEHTPUCHUTET, TUPEK-
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Tpuchkl. [TocTpouTh KpUBYIO, H300pa3uTh (HOKYCHI, TUPEKTPHUCHI.

Baganme Ne9. Ilpusectn ypasHenue kpusoit 9x” —25y° —18x+200y —616=0 k kaHOHHue-
CKOMY BUJ1Y U TIOCTPOUTH KPHBYIO.

KonTtpoJabHble 3a1anust (mpuMepbl)

Bapuanr.
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1. HaliTi 3HaYeHUs] MATPUYHOTO MHOTOUIeHa F' (A)
3 5 -1 0
f(x)z—x +2x"—x+3,4=
3 2
-2 0 8 1 -5
2. Haiit panr MaTpuIsl MpUBEIECHIEM K CTYIIEHIaTOMY BUIY

-8 2 -6 -3 -1I3
11 -3 13 5 17

3. BeIuuCAuTh ONpeAenuTeNb MPUBEICHUEM K CTYIICHYaTOMY BUIY 3 -5 3

2 7 -1
4. Haiiti matpuity, oOpaTHyi0 maHHOH (a). Pemmuth MatpudHOe ypaBHEHHE (0)
b2l 1 2 2 3 5
a) |3 -5 3 6 =l
@) © (—3 4) ( 3 -1 Oj

2 7 -1
5. Pemuts cuctemy ypaBHEHHH. YKa3aTh 00Iee M OJJHO YACTHOE pericHue (a).
Pemmuts crucTeMy ¢ MOMOIIBEIO 00paTHOM MaTpHIIEl U 1o hopmyrnam Kpamepa (0)

4x, +9x, —=5x, -8x, =5 X +2x,+x,=5
(a) 13x,+7x, —2x; —4x, =4 (6) 13x, —5x, +3x; =-7
2x, +5x,+x;+3x, =3 2x, +7x,—x, =13
Bapuanr
1. PaciicaTh pasioKeHHe BEKTOpa X 110 BEKTOPaM P, g, I
x={5-12,1}, p={,-3,0}, ¢={L,-L1}, r={0,-1,2}
2. KonnuneapHsI 11 BEKTOPHI ; u é?
a={2,0,1}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepuuHamu B toukax A A4, 4;4,.
A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), 4,(-3,4,-2)
Haiitn:

a) yrox mexnay peopamu A A4,, A A4,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OIYIEHHON Ha rpanb A A, A,

I) HalTH JUTMHY Me/IMaHbl, IPOBEICHHYIO U3 BepiuuHsl A, K pebpy 4,4,
4. BBIYMCIIUTH ILIOIIAb TTAPAJUIENOrPaMMa, ITOCTPOEHHOTO Ha BEKTOpax @ U b @ — yroi Mexiy BEKTO-
paMu p U g

—_—  — — —

a=2p+q.b=p-3¢,  [p|=2.]d=2, a:%.

Bapuanr

1. Haiitu paccrostane ot Touku M, 10 miockocTu (M MM, ):
M, (—9;10;2), M1(0;7;—4), M, (4;8;—1), M3(—2;1;3)

x+y+z-2=0

2. Brimucath KaHOHHYECKOE YpaBHEHUE TIPSMOA: {

x—y-3z+6=0
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x=2 y-3 z+1
1 —4

3. Haiit Touky miepecedeHus mpsiMOH 1 TIOCKOCTH: unx+y+2z-9=0.

4. Haiitn Touky P, cummerpuunyto Touke P oTHOCHTENBHO Tipsimoid /: P ( 0;—1; 3) u XT_I = ll = %
5. Hamucathb ypaBHEHHE IUIOCKOCTH ¢ TIPOXOAsiieii uepe3 Touky M u NepHeHAUKYISIPHO  TPSMOM
(MM,): My(3;2;0), M,(415), M,(2;-1;4).
6. Halitu KOCHHYC yria MeXy INIOCKOCTAMU &) U O, :

a:3x-y+3=0, a,:x-2y+5z-10=0
BapuaHT 3a1aHuil IPOMEKYTOYHOI0 TeCTa

1.1. Haittu panr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUIY - c 3 1l

11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemuth MaTpuuHOE ypaBHEHHE [ 3 4 jDX :[ s 1o J .

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

2.1. Hanmcars pasiokeHne BEKTOPA X 110 BEKTOPAM p,g,r X = {5,-12,1}, p= {1,-3,0},

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

2.2. BeIYUCIIUTG TUIONIAIb MTapajuIesiorpaMMa, TOCTPOCHHOTO Ha BEKTOpaX @ U b o — yroi Mexuy
BEKTOpaMU p U ¢:

—_—  — — —

ZZZZ?"‘Z]’Z;:P_395 |P|=2,

2.3. lana nupamuna ¢ BepmmHamu B Toukax 4,.4,4,4,. A,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4,(-5,1,0).

Haiitn 1ivHy MeiMaHsbl, MPOBEICHHYIO U3 BEPIIMHBI A K pedpy 4,4, .

x—=2 y-3 z+1

3.1. Haiitu Touky nepeceueHus NpsMOHN U MIIOCKOCTH: . 2

U x+y+2z-9=0.

3.2. Haiitu Touky F, CHMMETPHYHYIO TOYKE P OTHOCHUTEIBHO NpsIMOi [: P(O;—l;3) u

x_l_l_f
1 1

1
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3.3. Hanmcatp ypaBHEHHE IUIOCKOCTH ¢ NPOXOJSNIed depe3 TOUKy M, W meprneHIuKyIsipHO

npsivoit (M,M,): M (3;2;0), M, (41:5), M,(2-14).

4.1. Jlana xpuBasi BTOPOro nopsjaka x’ +4y° —12x+16y +16 =0 . [Tony4nTs KaHOHMYECKOE ypaBHEHUE
KPUBOMU U ITIOCTPOUTS .€€

’ ! /
4.2. CocTaBUTh MaTpHIly Nepexojia oT 0asuca e,,e,,e, K 0a3ucy e ,e, ,e; , €CIH

=1 _ Az - =2 = - === = -
€ =26 +é,+¢é;¢, =¢—¢6,+¢6,; é; =¢ +2¢,+¢

Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMECTPA MPEACTaBISII
pelICHud 3aaa4, BbIIIOJIHWII ITOJIHOCTHIO BCC 3aJlaHUA U UX 3allIUTUII, OTBCTUB HA BOIIPOCHI IIperioaa-
BaTeJIs;

- OLIEHKA «HE 3a4YTEHO)» BLICTABIAECTCSA CTYAEHTY, €CIIM OH HEPErYIAPHO B TEYCHHE CEMECTpA IIPE-
CTaBJISUI PELICHUs 3a/1a4, BBIITOJHWII 33/1aHUs HE MOJHOCTBIO MM BOOOIIE HE MPEACTABISIT pabOThI
Ha IIPOBCPKY, JOMYCKACT CYIICCTBCHHBIC HCTOYHOCTHU B OTBCTAX HA BOIIPOCHI NPCIIOAaBaTCIIA.

Jliist ipoBeIeHNsI TEKYIIEro KOHTPOJISI 3HAHWH CTY/IEHTOB B AMCTAHIIMOHHOM (opMare B pas-
pabotaHHBIX Kadeapoil «MaremaTrka» OHJIAWH-KypcaX UMEIOTCS MPOMEXKYTOUHBIC (TPOOHEIE) Te-
CTBhI.

3.2. [IpoMexyTOUHAS aTTeCTALNUSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOIUTCS 1O OwIeTaM B YCTHOU (popme.
BpewMs 17151 moArOTOBKM OTBETa HA BOIPOCHI He Oonee 45 MuH.

buier BKItOYaeT TEOPETUYECKUM BOIIPOC U 3a1A4H.

KoMrIuiekTsl sKk3aMeHalMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MaTtemaTukay.
TunoBbie BApUAHTHI OWJIETOB NPHJIATAIOTCSL.

KoMmuiekT Bonpocos
10 JUCIUILIINHE «J/IuHeliHas ajaredopa»

Martpu1bl, TUIIBI MATPHIL.

Onepauuu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOK€EHNE NPSAMOYTOJBbHBIX MaTPHILI.

Martpuunas ¢popma 3arucu CUCTEMbI TMHEHHBIX aNreOpandyeckux ypaBHEHHM.

Onpenenureny U UX CBOMCTBA.

[onsarue onpenenutens. MUHOPHI U adredpanyecKue TOTMOIHEHHS.

Cucrtembl TMHEMHBIX alreOpandyeckux ypaBHEHHM, OCHOBHBIE MIOHATHS U OIPEECTICHMSL.

[IpaBuiio Kpamepa peleHus cucteM JTMHEWHbBIX YpaBHEHUH.

OOGparHas MaTpuiia 1 €€ BBIYUCIICHHUE. Y CIIOBHE CYIIECTBOBAHUS 00pAaTHON MaTpPHIIHI.

10. Pemenue cucreM TUHEHHBIX alreOpandeckux ypaBHEHHH METOJJOM 0OpaTHOW MaTpHIIbL.

11. Meton I'aycca penieHus CUCTEM JTMHEUHBIX YpaBHEHUM.

12. Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHU MeTooM ["aycca.

13. Panr matpunbl. Teopema Kponekepa — Kanemu.

14. OnHOpoAHBIE CHUCTEMBI JIMHENHBIX ypaBHEHUH. Kpurepuii cyiecTBoOBaHUS HETPUBUANIBHBIX pe-
LICHUM.

15. IloHsATHE BEKTOpA U JIMHEHHBIE ONIEPALIUU HaJl BEKTOPaMHM, CBOICTBA ONIEPALIUM.

e Al
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16. JIuneiinass KOMOWHAIIHSI BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii 1u-
HEWHOMN 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. Koopaunatel BekTopa.

19. OpToHopMupoBaHHBIN 0a3uc. PaznoskeHne BekTopa 1o BeKTopaM Oasuca.

20. YnopsaodeHHast TpOWKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MMPOU3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oa3uce.

22.YcnoBust OpTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JluHeitHbIe TPOCTPAHCTBA.

24. Matpuna nepexojia oT 0asuca k 0asucy.

25. CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUS MATPHIIHI.

AHaJIMTHYECKAas TeOMeTPUs

1. Cucrtemsl koopauHat. [lekapToBbl NPSMOYIOJIbHbBIE KOOPAMHATHI HA TUNIOCKOCTH U B MPOCTpaH-
CTBE.

[TonspHas cucrtema KOOpAUHAT.

PaznuyHbie TUIIBI ypaBHEHHUM TJIOCKOCTH U MIPSMOM.

Brpluncnenue paccTossHUM MKy IBYMsI TOYKAMU, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Brruncnenue paccTossHUS MEXAY CKPEIMBAIOIIUMUCS TPSIMBIMHU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMH, PSIMOU U TJIOCKOCTBIO, ABYMSI TNIOCKOCTSIMHU.
KpuBbie BTOpOro mopsiika Mx reoMeTpUYECKUE CBOMCTBA M ypaBHeHUs. [IpuBeneHne kKpuBou
BTOPOT'0 MOPSAKA K KAHOHUUECKOMY BUJY.

8. Kanonwmyeckue ypaBHEHUS AJUIUTICA, TUTIEPOOITBI, TapaOOoIIbL.

9. VYpaBHEHHE NOBEPXHOCTU BTOPOTO MOPSIIKA.

10. KanoHnueckue ypaBHEHUS Cephl, ITUIICONIa, KOHYCOB, TUIIEPOOJION OB, TapadoIOUI0B.

Nk wd

TunoBbie BApUAHTHI OUJIETOB
0 JucuuIuIvHE «JInHeiiHas aaredpa»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAITHN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
VUPEXXJIEHWE BBICIIEI'O OFPA30OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTtrka»
Huctunmuua  «JIuHeitHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Omnpenenurenu U UX CBOWUCTBA.

1 2 -1 2
2. PemnTh MaTpu4yHOE ypaBHEHHE JXB=A, €ClH A:(2 1], B:( 0 J.

X +2x, =-1
2x1 - 3x2 = 12 )
4. JlaHbl BEKTOPHI 7 = (-5,9,8), b =(-3,1,-2), ¢ =(-8,10,~10) . [IpoBEpUTH — KOMIUIAHAPHBI JIH OHH.

3. PemmTh cucTeMy METOJI0M OOpaTHOW MaTPHUIIBI {

Ecnu HeT, HaliTh 00BbeM mapauienenuie/ia, MOCTPOCHHOTO Ha BEKTOPax a, b,c.
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5. Haittu yron mexnay Bektopamu a = (1,-2,-2) u b =(2,0,1).

YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku « 03» 05 2023 r., mporokon Ne 10

HN.o. 3aB. xadenpoit H.B. BacuibeBa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3B0OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbpTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTtuka»
Huctmnnuua  «JIuHeitHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitast koMOuHaIms BeKTopoB. ba3uc. KoopauHater BekTopa.

1 2 -1
2. Beraucauth onpenenauTeab MaTpuipl C= A", ecmu A=[3 1 0.
01 1
4x) —2x5 +3x3 =12,
3. Pemmure cucremy ypaBHeHu# meronoM ['aycca {xl +5x, =3x; =1,
2x; +3x, —2x3 =3.
4. Tloka3atb, 94TO BEKTOpHl m = (1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 00pa3yroT 6a3uUC B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHeHue npsiMord  —2x+3y—5=0. Hamucarb: ypaBHEHHE NPSMOM C YIIIOBBIM KO-
3¢ unreHTOM; ypaBHEHHE MPSAMO B OTpe3Kax; HOpMajIbHOE ypaBHEHUE MPIMOM.

YT1BepxkaeHo Ha 3acenannu Kadenpel marematuku «_03» 05 2023 r., mporokoa Ne 10

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

JUist mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/IEHTOB B IMCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHkay OHJIaMH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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