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1.lenun, 3a1a4u ¥ MUIaHUPYeMble pe3yJIbTaThl 00y4YeHusl M0 JUCIH-
TIMHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBI «JIMHelHas anredpay ciaeayeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;

- IpuoOpeTeHHre CTYyIACHTaMU LIUPOKOro Kpyra MaTeMaTHYeCKHX 3HaHWM, YMEHUl U
HAaBbBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMAaTUYECKOW UHTYUIIMH;

- YMEHHUE CTYJCHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOW U Hayd-
HOW JIMTEpaTyphl, COJIEPKALIEH MaTEMaTUUECKHE CBEJICHUS U PE3YJIbTAThI;

- MIOATOTOBKY CTYACHTOB K JIEATEIHHOCTU B COOTBETCTBUU C KBAIM(UKAIIMOHHOM Xapak-
TEPUCTHKON OakayiaBpa 10 HampaBJICHUIO, B TOM 4ucie (popMUpOBaHHE YMEHHH HCIOIB30BATh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCUOHATBHON AESITEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUTMHBI «JIMHeiHas anreGpay» clieyeT OTHECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIEIIHOTO PELICHUS MPUKIAAHbIX 3a/1a4;

- (hopMHUpOBaHKE Yy CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIPAaBICHUIO MOJATOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne mno aucuuiUinHe «JIuHeliHas anreOpa» HampaBieHO Ha (OpMUPOBaHUE
y 00y4aronuxcsi CIEAYIIMUX KoMIeTeHIi B cootBeTcTBUU ¢ @I'OC 15.03.05 mo Hampasie-
Huto moArotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHYECKOe 00eCledeHre MAallinHOCTPOU-
TENBHBIX TPOU3BOACTB, Mpodmis «KOMIBIOTEPHOE MPOSKTUPOBAHUE OOOPYAOBAHUS WU IMPOU3-
BOJICTB», YTBEPKJICHHBIM MpHKa3zoM MuHHUCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit ®ene-
paruu ot 17.08.2020 Ne 1044.

Koa u HanmMeHoBaHue KOMIeTeHIMA

](IH}]]/IKaTopr JAOCTHKCHHUA KOMIIC-
TCHIIUH

VYK-1 CriocobeH ocymecTBasTh MOMCK KpU-
TUYECKUN aHaJN3 M CUHTE3 WH(OpMAIUN
NPUMEHATh CUCTEMHBIN TIOJXO0/1 AJISl peIIeHUs
MOCTABJICHHBIX 33124

NVYK-1.1. AHanusupyer 3aaady, BBIIEISS €€
0a30BbIE COCTABIIAIOLINE

NYK-1.2. OcyuiecTBisieT MOUCK, KpUTUYECKH
OLICHMBAeT, 0000IaeT, CUCTEeMaTU3UpPYeT U
pamwxupyer HH(popMmaluoo, Tpedyemyro ais
pelIeHHs TOCTAaBJICHHOM 3a/1auu

NYK-1.3. PaccmarpuBaeTr M mpeanaraer pa-
IIUOHAIBHBIC BapHAHTHI PEIICHUS TTOCTABIICH-
HOW 3a/1a4M, MCIIONB3Ysl CUCTEMHBIN MOAXO/,
KPUTHYECKH OIICHWBAET HX JIOCTOMHCTBA H
HEI0CTATKU

OIIK — 10 Cnocoben pa3pabaThiBaTh 1
IPUMEHSTH COBPEMEHHbIE IU(PPOBBIE
[IPOrPaMMBbl IPOEKTUPOBAHUS
TEXHOJIOTUYECKUX MPUCIIOCOOICHUN U
TEXHOJIOTHYCCKUX IMPOLECCCOB PA3JIMIHBIX
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTB

NOIIK-10.1. 3Haet coBpeMeHHbIe IU(PpOBBIE
IIPOrpaMMbl NIPOEKTUPOBAHUS TEXHOJOTHUYE-
CKHX

NPUCTIOCOOTICHNUN M TEXHOJIOTHYECKUX
MIPOLIECCOB  PA3IMYHBIX MAITHHOCTPOUTENb-
HBIX

IIPOU3BOJICTB




NOIIK-10.2. VYmeer pa3pabareiBaTh airo-
PUTMBI

pacuera TEXHOJIOTUYECKUX MPOLIECCOB U
000pyA0BaHUS B COBPEMEHHBIX IU(PPOBBIX
IporpaMmax

MOIIK-10.3. Bnageer HaBbIKaMu pa3padaThli-
BaTh

U IPUMEHATH COBpEMEHHBIE IU(POBBIE
IIPOrpaMMbl NIPOEKTUPOBAHUS TEXHOJOTHUYeE-
CKUX

IPUCIIOCOOIEHUH U TEXHOJIOTUUECKUX
MPOLIECCOB  PA3IUYHBIX MAITUHOCTPOUTENb-
HBIX

IIPOU3BOJICTB

2.MecT0 TUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON POrpaMMbl

JucuurnuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAyYHbIE JUCIUIUIMHBIY.
E€ nzyuyenue obOecrieunBaeT n3yueHue JTUCHUTLIINH:
B o6sa3amenvroti yvacmu:

- MaTeMaTUYECCKHI aHaIn3;

- pusuka;

- DJIEKTPOTEXHHUKA U DJICKTPOHHUKA,

- COIIPOTHUBJICHUE MATEPUAJIOB,;

- TepMOJMHAMUKA U TETUTOTepe1aya,

- TEOPETUYECKasi MEXaHUKa,

- TCOpHUs MCXaHU3MOB U MaIlluH,

- KOMIIBIOTEPHBIN aHAIN3 U ONITUMU3ALHsl 3JIEMEHTOB KOHCTPYKIUH;

- OCHOBBI 5KOHOMMUKHU;
- KOHCTPYHPOBAHUE U pacyeT IEMEHTOB 000pYy/10BaHUsl OTPACIIH;

- pacuCT TCXHOJOTHYCCKOI'O O60py,HOBaHI/I$I oTpacyii ¢ IpUMCHCHUEM NIPUKIIAAHBIX ITPO-

rpamm;

- CHUCTCMbI ABTOMATHU3UPOBAHHOI'O IMPOCKTUPOBAHHA MAINIMHOCTPOUTCIIBHBIX IIPOU3-

BOJCTB.

B uacmu, ghopmupyemotui yuacmuuxamu oopazo8amenbHblxX OMHOULeHUNL.
- OCHOBBI 00OpAa0OTKHU M aHAJIN3a PE3YyJIbTAaTOB UCCIEJOBAHUM.

3.CTpyKkTypa U coaep:KaHue TUCHUIIIAHBI
OO61mas TpyA0eMKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHbIE eNuHUIIbI -108 uacos.

3.1Buabl y4eOHO# padoThl U TPY10€MKOCTH

n/n

Buj yue6Hoii padoThl

KoauuectBO
4acoB

Cemectp 1




AyIMTOpHBIE 3AHATHS 48 48

B toMm uucne:

Jlexknun 16 16

CemuHapcKue/MpakTHIECKUE 3aHATHS 32 32

JlaGopaTopHble 3aHATHS - -

CamocrosiTesibHasi padoTa 60 60

IIpomeskyTouHAas aTTecTALMS

3K3aMeH ) )

Hroro 108 108

3.2TemaTn4ecKuii NJIaH U3yYeHHs TUCIUTIIMHBI

Pa3memnién B npuitokenuu 1 k pabodeii nmporpamme.

3.3Conep:xkanne TUCHHITTHBI
Bsenenne

[Ipeamer, 3agauu 1 copepkanre TUCHUIIINHBL. OCHOBHBIE 3TAMbl PA3BUTHS UCIIUTUIMHBI.
CrpykTypa Kypca, ero MecTo M pojib B IOJATOTOBKE OakaaaBpa, CBs3b C IPYTUMH TUCIUILUIMHAMH.

Paznen 1. DnemeHThI TMHENHHON anreOpbl
Tema 1. MaTpuubl 1 OIPEAECIUTENH.

[Tonsitue MaTpuubl. Buasl matpun. [leiictBus Hax MmaTtpunamu. Onepanuu Haj MaTpULIAMU U UX
cBoiictBa. OmnpenenuTeny, UX CBOWCTBA U BbIuMciIeHUs. [loHATHS MUHOpa 1 anredpanyeckoro
JONOJIHEHM. PasnoskeHue onpeaenuTess o 3J1eMEeHTaM CTPOKHU MU cToia0ua. Beruncnenue
OIIPEACIIUTENEH PA3IIMYHOTO MTOPSIKA.

OOpatHast MaTpHIla U aITOPUTM €€ BBIYUCIEHHs. DJIeMeHTapHble IpeoOpa30BaHUs MATPHIL.
[TpuBeneHne MaTpULIbI K TUAroHaJIbHOMY WIIM TpanelueBuIHOMY Buay. MaTtpuuHas ¢popma 3a-
MUCH CUCTEMBI JTMHEHHBIX aNredpanyeckux ypaBHeHUN. PaHr MaTpuiibl.

Tema 2.Pemienre cucteMm JUHEHHBIX anreOpanyecKux ypaBHEHHH.

CucTeMbl TUHEHHBIX anreOpandyeckux ypaBHEHHH, OCHOBHbIE MOHATHS. Pemenue cucrem nu-
HEeHHBIX ypaBHeHUH MeTo1oM Kpamepa, MeTonom oOpaTHO# MaTpuibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanenu. Pemenne npon3BoIbHBIX CUCTEM JIMHENHBIX YPaBHEHUI METOI0OM
I"aycca. Pemenne oqHOPOIHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. KpuTtepuii cyniecTBOBaHUs He-
TPUBHUAIIBHBIX PELICHUMN.

Paznen 2. DneMeHThl BEKTOPHOMN anredpbl



Tewma 1. JIunelinble onepanyu HaJ BEKTOpaMH, UX CBOMCTBa. JInHelHbIe KOMOMHAIIUN BEKTOPOB.
JIvHeiHas 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOPOB. ba3uc cucrteMsl BeKTOpoB. EnuHCTBEH-
HOCTb Pa3JIoXKeHHs BeKTOpa 1mo 6a3ucy. OpToHOPMUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUS BEKTOPOB, UX CBOMCTBA. Y CJIOBHUS
OpPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BhIuKcIeHNE CKAIPHOTO,
BEKTOPHOI'O ¥ CMEIIAHHOTO ITPOU3BEACHNUN BEKTOPOB, 3aJaHHBIX KOOPANHATAMHU B OPTOHOPMHU-
poBaHHOM 0a3wuce.

Tema 3. JIuneitnsie npoctpanctsa. [lonstue 6a3zuca npocTpaHCTBA FEOMETPUUYECKUX BEKTOPOB.
[TpeoOpa3oBaHue MaTPUIIBI TMHEHHOTO ONlepaTopa MpH nepexoje ot 6asuca k 6azucy. Coo-
CTBEHHBIC 3HAYCHUS ¥ COOCTBEHHBIC BEKTOPBI MATPHIIBI.

Pasnen 3. KoMIuiekcHbIE YKCIa 1 MHOTOWIEHBI

IToHsTHE KOMIUIEKCHOTO YHCJIA. CDOpMBI 3allMCH KOMIIJICKCHBIX YHCCII. HeﬁCTBHﬂ HaJa KOM-
IIJICKCHBIMH YU CJIaMH. d)opMyJIa MyaBpa. H3Bneuenue KOPHA N-0#1 TTOJIOKUTEILHOM CTEIICHU M3
KOMIIJIEKCHOT0 yrciia. PaznoskeHrne MHOTOWIEHa HA MHOKUTEIH. OCHOBHAsA TCOpPCMa anre6pLI.

Paznen 4. Ananutudeckas reomeTpust

Cucremsbl KOOpAUHAT. HeKapTOBBI MpAMOYT'OJIbHBIC KOOPAUHATHI Ha IIJIOCKOCTHU U B IPOCTPAH-
CTBC. HOJ'ISIpHaH CUCTCMA KOOpJAHHAT.

Tema 1. [IpsiMble U TUIOCKOCTH

PaznuuHble THITBI ypaBHEHHI TUIOCKOCTH M YPaBHEHHH MPSIMO# (Ha IJIOCKOCTH U B MPOCTpPaH-
CTBE).

Brruncnenue pacCTOSHUN MEXy IBYMS TOUYKaMHU, TOYKOM U IMIPSMON, TOUKOH U IIJIOCKOCTBIO.
Brruncnenue paccTosHNS MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Beruncnenue yrioB MeXy ABYMs IPSAMBIMHU, IIPSMOM U IUIOCKOCTBIO, IBYMs IINIOCKOCTSIMU.
Tema 2. Kpuble 1 MOBEpXHOCTH BTOPOI'O MOPSIKa

KpuBble BTOpOro nopsijka, X reoMeTpu4eckue CBOMCTBA U ypaBHeHUs. lIpuBeaenne kpuBon
BTOPOTO MOPAAKA K KAHOHUYECKOMY BHUILY.

YpaBHeHUE MOBEPXHOCTU BTOpOro nopsijika. KaHonnueckue ypaBHeHuUs cepsl, HIUIUIICOUA,
KOHYyca, runep0osionia, napaboiaouaa.

3.4TemMaTuKa CeMUHAPCKUX/MIPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHI

3.4.1. llpakTHyeckHe 3aHATHA

No 3apsaTus Tema 3aHATHS

1 Paszpnen 1. DiieMmeHTBI IMHEHOM ajredpbl. MaTpuibl, 1eHCTBUS
HaJl MaTpHUIIAMHU.
Onpenenurenu, UX CBOWCTBA M BBIYUCICHUE. MaTpudHas 3amuch

2 CUCTEMBI JTUHEHHBIX ypaBHEHUI. OOpaTHas MaTpUIla U €€ BBIYHUC-
JICHUE

3 Pemenne cuctem IMHEHHBIX aNreOpanvdecknx ypaBHEHUN METO-
nom Kpamepa, MeTosoM 00paTHOM MaTpuIlbl, METOI0M [ aycca.




Pasnea 2. DiieMeHTBI BeKTOPHOI ajaredpbl. JIuneitHble onepa-
MM HaJ BEKTOpAMU, UX CBOMCTBA. JINHEHHO HE3aBUCUMBIE U JIH-
HEWHO 3aBUCUMBIE cUCTeMbI BeKTOpOB. [loHsTHe 6a3uca mpo-
CTPAHCTBA T€OMETPUUYCCKUX BEKTOPOB. KoopmHaThI BEKTOpA.

CkaisipHOe, BEKTOPHOE M CMEUIAHHOE MPOU3BE/ICHHE BEKTOPOB U
UX CBOWCTBA. YCIIOBUSI OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH H
5 KOMILIAHAPHOCTH BEKTOPOB. BhIUMCIIEHUE CKaSPHOTO, BEKTOP-
HOTO U CMEIIaHHOTO MPOM3BEACHHH BEKTOPOB, 3aJaHHBIX KOOP-
JMHATAMH B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinble mpocTpaHcTBa. Martpuna nepexojaa ot 6asuca k 6a3u-
cy. [IpeobpazoBanue KOOpIMHAT BEKTOPA NMPU U3MEHEHUU Oa3uca.
JIuHeiHbIe omepaTtophl, NEUCTBUS C JIMHEHHBIMU OIEpaTOpaMHu.
CoOCcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

Pa3zgen 3. KommiexkcHbIe YHCJIa U MHOTOYJIeHBI MHOXECTBO
KOMIUIEKCHBIX 4Kcesn. @OpMbl 3alIMCH KOMIUIEKCHBIX uKcen. Jleu-
CTBHS HaJ KOMIUIEKCHBIMH YHMCIIaMH. Pa3jioskeHue MHOro4jeHa
Ha MHOXHUTEJIM, OCHOBHAsI TEOpEeMa alnreOpbl

Pa3znen 4. AnanuTnyeckasi reomeTpusi Paznuynblie TUIbl ypas-
HEHUH IJIOCKOCTH U MPSIMOM Ha IJIOCKOCTH M B TPOCTPAHCTBE

B3aumHOe pacnosoeHue NpsMbIX Ha IJIOCKOCTH U B IPOCTPaH-
CTBe. BblunciieHre pacCTOSHUN MEXKy ABYMs TOUKAMH, TOYKOU U
npsMoi.. B3anMHoe pacnonoxeHue IIockocTed. Beruncnenue
PAcCTOSIHUM MEXAY TOUYKOM U INIOCKOCTBIO

KpuBble BTOpOro nopsigka Mx reOMETpHYECKHE CBOMCTBa. YpaB-
HEHMsI DJUIHIICA, TUIepOoIbl, mapabossl OOmiee ypaBHEHUE KpH-
10 BOi BTOpOro mopsiaka. [IpuBeneHne KpuBBIX BTOPOTO MOpsAKa K
KaHOHMYECKOMY BHy. IloBEpXHOCTH BTOPOrO mopsiika

4.Y4eOHO-MeTOANYECKOEe U MHPOPMAIITMOHHOE 00ecIevYeHne
4.1 OcHoBHbIe HOpMaTHBHBIE J0KYMeHTHI 1 ['OCT

@I'OC 15.03.05. KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCreueHue MaITMHOCTPOUTENBHBIX
npon3BocTB.2020.

AkaneMudeckuil ydeOHBIH miiaH mo HampaBieHuto noarotroBku: 15.03.05 Koncrpykropcko-
TEXHOJIOTMYECKOoe oOecreueHrne MalIMHOCTPOUTENbHBIX pou3BoACTB. [Ipoduns: Cpenctpa
aBTOMaTH3allMM M 0a3bl JAaHHBIX I NMPOEKTUPOBAHUS TEXHOJIOTMYECKUX IPOU3BOJICTB.
®opma o0yueHus — ouno-3aouHas. 2023.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparernn HaydHO-
TeXHoJIorn4eckoro passutus Poccuniickoit denepanum.

[Tpuka3 MunucrepctBa obpa3zoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne
816 «O6 ytBepxnenuun Ilopsinka mpUMeHEHHUs OpraHU3alUsIMHU, OCYIIECTBISIONIMMU 00pa-
30BaTeNbHYIO JESITEIbHOCTD, HJIEKTPOHHOIO OOYYEHUs, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTH NpU peanu3aiui 00pa3oBaTeIbHBIX POTPAMM.

4.20cHOBHasA JINTEpPATypa



1. 3abonorckmii B.C. Jluneitnas anreOpa u aHaIUTUYECKAsi TeOMETPHs (YUECOHBI KOMIUIEKC):
yaeOHoe mocodue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HUe: 0akanaBpHar).

2. Cwuporuna U K. JIuneiinas anreOpa U aHaATUTHYECKasi TEOMETPHS: HHTEPAKTUBHBIN KypC:
ydyebHoe nocodue mis By3oB. CII6, M3a-o Jlans, 2022. 180 c.

3. Kypc nexnmii mo nuHeiHON anredpe W aHATUTHYECKOW TeOMETpuH: ydyeOHoe mocobue. //
Kynpssues b.1O., Marsm B.U., Tlokazees B.B., Uepkecora I'.B.. M.: MI'TY «MAMM»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsIii pecypc. ]

4.31onoJIHUTEJIbHAS JIUTepaTypa

1. Kpatkuii Kypc BBICIICH MaTeMaTUKH [DJICKTPOHHBIA pecypc]: yued. - DIeKTpoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 c¢. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3y6koB B.I'., JIsxoBckuit B.A., MapteiHenko A.W., Munocues B.b., [Iymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIIUX Y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 »k3.

3. Wmpun B.A., [losusak D.I. Ananutudeckas reomerpus. M.. Hayka. ['nmaB.pen-us ¢usuko-
MateM.JIuT-phl, 1988. 224 c.

4. bexnemuies, /[.B. Pemenue 3a1a4 u3 Kypca aHaIMTHIECKOW T€OMETPUH M TMHEWHOM anreo-
pBI [ DIEeKTpOHHBIN pecypc]: yuebd. mocodbue - DnekTpoH. AaH. - Mocksa: @uszmatiurt, 2014. -
192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpaHa. |

4.493nekTpoHHBIE 00pa30BaTeJbHbIE PeCypPChl

[TpoBeneHue 3aHATHI U aTTECTallMi BO3MOKHO B AUCTAaHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-

CTeMBbl TUCTaHIIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTtemaTrka» 3JIEKTPOHHBIX 0Opa3zoBarenbHBIX pecypcoB (DOP) mo BceM pasznenam
MPOTPaMMBI:.

Haszpanue DOP

JluneitHas u BektopHas anre0- | https://online.mospolytech.ru/course/view.php?id=3368

pa

AHaJIMTHYECKAst TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneitnas anreOpa u ananutH- | https://online.mospolytech.ru/course/view.php?id=462
4JecKas T€OMETPHUsL

Pa3zpaboranubsie DOP BKIII04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHoM paboTe U/Uii LIEHTPOM y4eOHO-METOINYECKOM pabOTHI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'II)HI)IM HeOT‘paHI/I‘—IeHHBIM JIOCTyrIOM K BHGKTpOHHOP’I
OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-
CTaBJIEHHELIE HA CalTe mospolytech.ru B pa3Aaciic: ((L[eHTp MaTEMaTU4YCCKOIro 06pa3OBaHI/ISI»



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

HOJ’ICSHBIG y‘le6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTepI/IaJ'IBI Hpe,I[CTaBJ'IeHbI Ha CafITaXi
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedennr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «MHTepHeT» s ocBOe-
HUS TUCHMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5]IuneH3UOHHOE U CBOOOIHO PACNIPOCTPaHsAeMoOe MIPOrpaMMHOe obecrnieueHue

Ne| HammenoBanue | Pazpadorunk I1O JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0J1aga- (IMEH3HOHHOE, | POCCHICKUX MPOrpaMMm st
TeJb) cB00OIHO pac- 9BM u B/l (npu Haanuumn)
NpocTpaHsemMoe)

1 | AstraLinuxCom [OOO JInnenznoHnoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc 00O "HOBBIE Jlunen3snonnoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6 HpO(l)eCCI/IOHaJII)HLIe 0a3bl JAHHBIX U I/IH(l)OpMaIIHOHHble CIIPABOYHBIC CUCTEMBI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTynHocTh

HNupopmManmoOHHO-CIIPABOYHBIE CHCTEMBbI

StackOverflow

https://stackoverflow.co

HoctynHa B cetn UH-

TEepHET 0e3 orpaHuye-

CTBCHHBIX 06paSOBaTeJ'IBHI)IX CTaH-
AapTOB BBICHICTO O6pa3OBaHI/I$I

m/ .
HU
Nudopmanmonnsie pecypest Cetrt | http:// www.consultant.ru | JlocrymsHo
Koncynprantlimtoc
[Topran PenepanbHBIX rocynap-
http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlausp

https://e.lanbook.com/

HoctynHna B cetn UH-
TepHeT 0e3 orpaHuye-
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HUH

IPR Books https://www.iprbookshop | Toctymua B cetn M-
ru/ TepHET 0e3 orpaHuye-
HUI

IpodeccnonanbHbie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JloctymHo
JUTEeMaTHYecKas pedepaTUBHO-
oubnuorpaduueckas u
HayKkoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

S.MarepuajbHO-TeXHHYECKOe o0ecneyeHme

MarepuanbHO — TeXHUYECKas 0a3a yHUBEPCUTETa 00ECIIEYMBAET IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPETyCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayJAMTOPHBIM (DOHIOM U HC-
NOJIB3yeT yueOHbIE ayJUTOPUH U3 001Iero GpoHIa YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH ISl IPOBEACHHS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHSITUNA HCIIONb-
3YIOTCSAKOMITbIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6.MeToguueckne peKOMEHIALUN
6.1MeToauyeckne peKOMeHAAIUM JJIsl MPpenoaaBaTeJisi 10 OPraHu3auu 00yUeHUus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MPAKTUYECKU BECH
U3ydaeMblil UMM MaTepuan He TpeOyeT Kakoi-mnbo crenuanbHoN (JONOJTHUTENbHOI) MOArOTOB-
KM M BIIOJIHE MOXET ObITh YCHEIIHO U3YyY€H, €CIM CTYJAEHThl OyayT MOcelaTh 3aHsTHSI, CBOE-
BPEMEHHO BBINOJHATh JOMAIIHUE 3aJaHUs U MOJb30BaThcs (IpU HEOOXOIMMOCTH) CHCTEMOM
IUTAHOBBIX KOHCYJIBTAIlM B T€UEHHE KaKJOro ceMecTpa. Boienmue B Kypc MaTeMaTHKU pas-
JIENIBI SIBJISFOTCSI KJIACCUYECKMMHM, B TO K€ BPEMS OHU NPAKTHUECKH OPHUEHTHPOBAHBI, TaK Kak
UMEIOT HIMPOKOE pacHpOoCTpaHEHue JJis pEelIeHus pa3HOro poja 3ajad BHYTPU caMOW Marema-
TUKH U MIPUKJIAIHBIX 331a4. FIX 0CBOEHUE OMOXKET CTyIEHTaM JIOTHYECKH BEPHO, apTyMEHTHPO-
BaHO U SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO P€Ub, YCIEIIHO MPUMEHSTh HAKOIJIEHHbIE 3HAHUS
B IPO(eCCUOHATBHOM J1eITETLHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHATUNA peKOMEHJ0BATh CTYI€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIUTEPATYpPy, a B KOHIIE CEMECTPa JaTh CIIMCOK BOMPOCOB ISl IOJrOTOBKHU K 3K3aMe-
HY.

Ha nepBoM 3aHATHM 1O JUCHUIUIMHE CIeyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTY ICH-
TOB O BUJE U (popMe MPOMENKYTOUHOM aTTeCTAllMU MO AUCIUILIMHE, CPOKaX €€ MPOBEACHHUS,
YCIIOBUSX JIOMYCKa K IPOMEKYTOYHOM aTTECTALlMH, IPUMEHAEMBIX BUAAX IPOMEKYTOUHOTO
KOHTPOJISL.
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W3noxkeHne TEOpeTHYECKOro MaTepuasa JOJKHO COMPOBOXKAATHCA WIUIIOCTPATUBHBIMU
pUMepaMu, TIIATEIHbHO OTOOPAHHBIMH MPETOAaBaTeIeM TaK, YTOOBI TEXHUYECKHUE TPYAHOCTH U
BBIKJIQJIKH [P PEILICHUH 3a/1a4yll HE OTBJIEKAJIM OT IVIABHOTO: OCMBICICHUS UJIEU U CYTU IpUMe-
HseMbIX MeTo0B. CieyeT Bcerza yKa3plBaTh IPUMEPhl IPAKTUUECKOIO PUMEHEHUS pacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUHN U GopmyI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUYECKOE BBHIMOJHEHHE CTYIEHTaMU HEOONbION caMOCTOs-
TEJIbHOM pabOThI B ay TUTOPHUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTeny, BeAyHIMI MPaKTHYECKHE 3aHSTHUS, AODKEH COIJIACOBBIBATH y4eOHO-
TEMaTUYECKU I1J1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €AUHYI0 CUCTEMY 0003HAUYEHUH.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENpPEPBHIBHON pabOThI CTYACH-
TOB B TEYECHUE CEMECTPA, HEOOXOUMO BBISIBIIATh CUJIBHBIX CTYJEHTOB U MPUBJIEKATh UX K Hay4-
HOM paboTe, K y4acTHIO B Pa3HOTO PO/ia OJIMMITMAAAaX U KOHKYpCaX.

CTyzneHT I0JKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTellsl B JOCTH)KEHUN KOHEU-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHUU OOYYaIOIIUMUCS TMPOUYHBIX 3HAHUM, YMEHHH W BiaJeHUS
HaKOIJICHHOHM MH(pOpMaImei s peieHus 3a/1a4 B IpopeCCHOHATBHON e TeTbHOCTH.

6.2 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B03M0OKHO MpOBeIcCHNE 3aHATHI U aTTECTAIMi B TMCTAHIIMOHHOM (popMaTe C MPUMEHEHUEM CH-
CTeMbI JTUCTAHIUOHHOTO 00y4eHus yuuepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrkay 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeaeHust paboOT B QUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPA 0 yueOHOM padoTe 1/MiTH IEHTPOM yU4eOHO-METOINYEeCKOI paboThI.

6.3MeToauuecKue YKA3aHUs Il 00y4AIOIIMXCS M0 OCBOCHUIO THCIUIIIMHBI
Pasgen: saeMeHThI JIMHEHHOMN anreOphl

Matpuus! u onpenenureny. IIpexne Bcero, CTyI€HT J0KEH NOHATh, YTO MaTpuLa — 3TO Tab-
JMLa yuce (IpudeM 3Ta TablInIa MOXKET MIMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, 8 MOXKET
OBITH U MPSMOYTOJILHOM), @ ONIPEJIEIUTENb- 3TO YUCIIO, 3aIIUChIBAEMOE B BUJI€ KBaIpaTHON Ta0-
JIUIIBI, TO €CTh ONPENIEIUTENN CYIIECTBYIOT TOJBKO Y KBaJAPAaTHBIX MATPHILI.

Crnenyer oOpaTuTh 0CO00€ BHUMAaHUE Ha OINEPALIUI0 YMHOXKEHHS IPSIMOYTOJIbHBIX MaTPHIL U TO-
HSTh, KAKMM MOJyYaeTcs MOPsIOK MaTpULbl — Mpou3BeaeHns. OCOOEHHOCTh MAaTpHIL TaKXKe CO-
CTOHUT B TOM, 4TO ITPOM3BEJCHNE MATPHIL HE NTepecTaHOBOYHO, TO ecTh AB # BA.Cnenyer 06s13a-
TEJIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxusiM siBiIsieTcst moHsiTHE 00paTHOM MaTpulibl. Hazo 3HaTh ycioBHe CyIeCTBOBAHUS 00pat-
HOM MaTpHIIbl U allTOPUTM ee nocTpoeHus. [locie ee BbrunciaeHus 1enecoodpa3Ho AenaTh Npo-
BEpKY TPaBUILHOCTH PELIEHHs, BBITIONHUB ONepauio yMHoxeHns A A= E (1omkHa momy-
YUTHCS €IUHUYHAS MAaTPUIIA)

[Tpu u3yueHun onpenenuTese HaJo YeTKO YCBOUTD MOHATHS MUHOPA, aIredpandeckoro J0-
MOJIHEHUS, 3HATh MHOTOYKCIIEHHBIE CBOICTBa onpeaenutens. [{is o0CBOeHHs] TEXHUKU BbIUUCIIE-
HUS oTIpesieNuTeNel 11es1ecoo0pa3Ho, BEIOpAaB MPOU3BOJIBHBIN OMPEIEIUTENb BhIILE TPETHETO M0-
psKa, PaCKPBITh €r0 Pa3InYHBIMU CIIOCOOAMU, IPUMEHSS Pa3I0kKEeHHE U IO CTPOKAM U IO
ctonbuam. OOpaTuTe BHUMaHKE, KaKe CTPOKH (CTONOIbI) MPEANOYTUTEIbHEE BHIOMPATh AJIs
PACKPBITHS OTPEIEITUTEIIS, YTOOBI YIIPOCTHTH €T0 BhuuciaeHne. OcobeHHo 3¢ eKTUBHO BHIYHC-
JICHHE ONPEEIUTENS C TOMOIIBIO AIEMEHTAaPHBIX TPE00pPa30BaHMi, TPUBOISIINX €T0 K Tpe-
YTOJIbHOMY BH]Y.
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[Tpu n3ydyeHun pemeHnid cucTeM JTMHEHHBIX anreOpandeckux ypaBaennii (CJIAY) obparute
BHUMAaHMUE, NPEXK/IE BCETO, Ha OHATHE PEILICHHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS PEIICHUI
B 3aBUCHUMOCTH OT COOTHOIICHUS MEXIYy PAaHIOM MaTPHUIIbl, PAHTOM PacIIMPEHHON MaTPHIIbI CU-
CTEMBbI U YHCJIOM HEU3BECTHBIX U ypaBHeHUN. OOpaTUTe BHUMaHHUE Ha YCIOBHS TPUMEHEHHS
dopmyn Kpamepa u metona oOpatHoil MaTpuisl. BHUMaTenbHO pazdoepuTe NpuMephl peeHHs
IPOM3BOJILHBIX CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHui meronom ["aycca (BBenenue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

Paznen: DieMeHThl BEKTOPHOM areOpbl

[Tpu u3yueHUn TaHHOW TEMBI 0OpaTHTE BHUMAaHUE HA JIMHEHHBIC OTIEpAIlUU HAJl BEKTOpaMH, Ha
MOHSITHS TUHEHHON HE3aBUCUMOCTH Y JIMHEWHOU 3aBUCMMOCTH BEKTOPOB, Ha PyHIaMEHTAIILHOE
MOHSITHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3lioKeHUE
BEKTOpA 110 0azucy.

3HaTh omnpe/esieHre, TeOMETPUUECKIE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO TIPO-
U3BEJICHUs] BEKTOPOB, ()OPMYIIBI JIJIsl X BBIUYMCIICHUS B BEKTOPHOU U B KOOPAMHATHOM (popme.
O0s13aTeNbHO 3HATH M YMETh MPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOM-
MJIAHAPHOCTU BEKTOPOB.

Pa3I[€JIZ KOMIIJICKCHBIC YK CJIa U MHOI'OYJICHBI

B atom pasaciic, npexaec BCEro, Haao MOHATh, YTO KOMIIJICKCHOC YUCJIO ABUJIOCH paCIIMPCHUCM
MOHATHS JEHUCTBUTEIBHBIX YUCCJI, 3HATh OIIPCACIICHUC U TPU (I)OprI 3aIIiMCHU KOMIIJICKCHOI'O
quciia (anre6pa1/1quKyIO, TPUTOHOMCTPHUYUCCKYIO U HOKaSaTCJ'IbHYIO), TCOMETPHUYCCKYIO HHTCP-
MMpeTalnuio KOMINUICKCHOI'O YU CJIa U B3daMMHO-OJHO3HAYHOC COOTBECTCTBUC MCIKIY MHOKCCTBOM
KOMIIJIEKCHBIX YHCEI U MHOXKECTBOM TOYCK KOMIIJICKCHOM IJIOCKOCTH. 3HATh (1)OpMy.]'Iy 917mepa.
KommiekcHble unciia MOKHO I/1306pa)KaTI> C IIOMOIIBIO BEKTOPOB HA KOMIIJIEKCHOM IIOCKOCTH.
HOBTOMy Oorepanru CIOKCHUA U BBIYUTAHUSA KOMIUICKCHBIX YHCCII MOTYT OBITh CBCACHLBI K OIIC-
panusaMm CI0KEHUS U BBIYUTAHUSA COOTBETCTBYHOIINX BEKTOPOB.

Haz[o 3HATh U YMCTH BBINIOJHATE OIICpallud YMHOXCHUA, ACIICHHA, BO3BEACHH A B ITOJIOKHUTECIIb-
HYIO CTCIICHb KOMIIJICKCHBIX YHCCJI, 3allMCAHHBIX B TpI/IFOHOMCTpI/I‘IeCKOﬁ q)OpMC, MU3BJICUYCHUA
KOpHA N-0i1 CTEIIEHN U3 KOMIUIEKCHOT'O YHCJIA.

CJ'IC,Z[yeT O6paTI/ITB BHUMAaHHUC HA TO, YTO MHOXKCCTBO KOMIIJICKCHBIX YHUCCII ABJIACTCA 3aMKHY-
TBIM, TO €CTb mr00as aﬂre6pa1/1qec1<a;1 onepanyvsa Hal KOMIINICKCHbBIMU YHCJIaMH HEC BBIBOJUT 3a
MMpEaciibl 00JIaCTH KOMILIEKCHBIX YHCEIL.

Hano 3HaTh paznuyHble BUABI Pa3JI0KEHNS MHOIOYIEHA HA MHOKUATENN JJIS CIIy4aeB, KOrja cpe-
JI1 KOPHEH MHOTO4YJIEHa MOTYT OBbITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DT CBe/leHUs OYIyT uc-
M0JIb30BATHCS, HAIIPUMED, B UHTETPAIIbHOM MCUHCIEHUH TP BBIYMCIEHUN UHTErPajoB OT Ipo0-
HO-palMOHATIbHBIX (PYHKINHA, IPU PEIIEHUH JIMHEHHBIX OJHOPOIHBIX AU PepeHInaTbHbIX
yYpaBHEHUH N-TO MOPSJIKA C TOCTOSIHHBIMU KO PUITUEHTAMH.

Pazgen: AmnanuTtudeckas reoMeTpuia

IIpy n3y4eHnn aHAIUTHYECKOW TEOMETPUH CIEAYET, IPEXKIIE BCETO, IOHATH, YTO €€ 3a1ade
ABJIIETCS U3yUYEHUE T€OMETPUUYECKUX 0OBEKTOB ITPH ITOMOIIY aHATUTHUYECKUX METOOB aareopbl
Y MaT€MaTUYEeCKOro aHaiu3a. B OCHOBE Takoro nmojaxo/a JeKUT METOJ KOOPJAMHAT, BIIEPBHIE CHU-
cTemMaruyecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE TOHATHUS TEOMETPUH (TOUKA, IpsSMas,
IJIOCKOCTh) SIBJISIIOTCSI HEOPEENIIEMbIMHU, U JJI UX ONMUCAHUS MPUMEHSIETCS] aKCHOMaTUYECKHUI
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METO/I, MO3BOJISIONINI YCTAHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
TOYEK MPSMOU ¥ MHOKECTBOM JICHCTBUTENBHBIX YHCEI U, TAKUM 00pa30M, BBECTH CUCTEMY KO-
OpAMHAT.

Hazo uetko ycBOuTH pazinuyuHbie GOPMBI YpaBHEHUH MPSMOM U TUIOCKOCTH YMETh MEPEXOUTH OT
0J1HO# opMbl K apyroi. CieyeT OCMBICIHUTD U YCIIEUTHO MPUMEHSTh PEIICHUS KIIACCHYECKUX
3a/1a4 aHAIMTHYECKOM T€OMETPHUH O B3aUMHOM PACIIOJI0KEHUH MPSMBIX U INIOCKOCTEN, YMETh
OTIPECIIATh YIJbl U PACCTOSHUS MEXKIY Pa3IUYHBIMU T€OMETPUUECKUMH 00bEKTaMH.

OTMeTHM B 3aKJII0YEHHE, YTO YCIIEIIHOE U3yUeHHEe JUCUUILITNHBI « JInHeiHas anre6pay, npuo0d-
peTeHrne HeoOXOUMBIX KOMIIETCHIINN, YMEHU ¥ HABBIKOB BJIQJICHUS MATEMATHUYECKUM ammapa-
TOM TpeOyeT OT CTYACHTOB OOJBINON caMOCTOATEIbHOU paboThl. OOpaTHTE BHUMAHUE, YTO KO-
JUYECTBO YaCOB, OTBOJIMMBIX HA CAMOCTOSITEIILHYIO pa0OTy B COOTBETCTBHH C YUEOHBIM TUIAHOM,
0oJIbIIIe YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUM.

7.DOH OLIEHOYHBIX CPEICTB

®DoH/T OLIEHOYHBIX CPEACTB mpescTaBieH B [Ipunokennu 2 Kk pabodeil mporpaMMe M BKITIOYAET
pasaensr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTAaTOB 00yUECHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUSI

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTOUyHas aTTecTaluus
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Ilpunosicenue 1

TeMaTn4yecKkuil MUIAH COleP:KAHMS TUCHUILVINHDBI «JInHeiiHas ajaredpa» Mo HANPABJIEHUIO MOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecnedeHue MAIIMHOCTPOUTEIBLHBIX IPOU3BOACTBY»
IIpoduas:

«CpencrBa aBTOMATH3AIUM U 0a3bI JAHHBIX VISl IPOEKTUPOBAHUS
TEXHOJIOTMYEeCKHUX MPOU3BOJACTBY»

(bakamaBp)
®opma 00y4eHUS — OYHO-320YHAS
Ton mpuema 2023/2024
2 | & 2| wan camoerontermmme pobory | B i pagorss | PP
5 - 2 yio padory HIbI CAMOCTOSITEILHOMH PadoThI ATTe-
n/n Paznen g = 5| CTyIeHTOB, M TPY0eMKOCTh B CrynenToB
> e cTauuu
S 5 = yacax
= [ | m/C | Ja6 | cPC | KCP | K.P. | K.IL. | PTP | Pepepar | Kip | 3 | 3
IlepBblii cemecTp
Pa3nen 1. DnemMeHTHI JJHHEHHOM ajreo-
pbl
[Tonsitue matpuibl. Buast marpun. Omne-
1 pauuu HaJ MaTpUIlaMHU U UX CBOMCTBA. 1 1 4 4
Onpenenurenu, X CBOWCTBA U BBIYUCIIC-
HUs. BeluucneHue onpeaenurenen pas-
JUIHOTO TIOPSI/TKA
Omnpenenureny, X CBOWCTBA U BBIYUCIIC-
HUs. Beruucnenue onpeaenuTenei pas-
2 | TMYHOTO MOPSIKA. 1 2 4 4 +
Boiaaua sagaunii PI'P Ne 1 o quHeiHoi
ajareope
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OOpaTHas MaTpuIla ¥ allTOPUTM €€ BhIUHC-
JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHuUs
Matpuil. MaTtpudHas ¢opma 3amnucu cu-
CTEMBbI JIMHEWHBIX aJIreOpandecKux ypaB-
HEeHUI. PaHr Marpuiisl

CJIAY, oCHOBHBIE TTOHATHS PEIICHUS,
COBMECTHOCTH U HECOBMECTHOCTU CHUCTE-
Mbl. Pellienne cuctem JIMHEHHbBIX ypaBHE-
Huit metogom Kpamepa, metomgom obpat-
HOM Matpuilsl, MeTosiIoM ["aycca. Teopema
Kponekepa — Kanemm.

Pa3zneun 2. DiieMeHTBI BEKTOPHOI ajireo-
pol

JIuHeiliHbIe onepany HaJl BEKTOpaMu, UX
cBoMcTBa. JImHelHas 3aBUCUMOCTE U He3a-
BHCHMOCTH BEeKTOPOB. [loHsATHE Oa3uca.
Koopannartsl BeKTOpa.

CkansgpHoe, BEKTOPHOE M CMEIIIaHHOE TTPO-
HN3BCIACHUS BGKTOpOB, nux CBOﬁCTBa.
Boinaua 3aganuii PP Ne2 mo BekTOp-
HO# ajiredpe

Pasnoxxenue Bekropa mo 6asucy. Opro-
HOPMHUPOBaHHBIN 0a3uc. Beruncnenue cka-
JIIPHOTO, BEKTOPHOTO U CMELIAHHOIO IIpPO-
M3BEIECHUN BEKTOPOB, 3aJaHHBIX KOOPIH-
HaTaMd B OPTOHOPMHUPOBAHHOM Oa3uce.
VYcnoBus OpPTOrOHANBHOCTH, KOJIIMHEAP-
HOCTH, KOMIUIAHAPHOCTU BEKTOPOB

Jluneiinsle npoctpancTBa. [Ipeodpaszona-
HUE MaTpPULbl JMHEHHOTO ollepaTopa Mnpu
niepexo/ie ot 6asuca k 6a3ucy. CoocTBeH-
HbI€ 3HAUEHUS U COOCTBEHHbIE BEKTOPHI
MaTpULbI
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Pa3nen 3. KommiekcHble YHCIa M MHO-
ro4jeHbl

DopMbI 3aMUCH, OTIEPALIMH HaJl KOMILIEKC-
HbIMH ynciiamu. @opmyisia Myaspa. 13-
BJICYCHUE KOPHS U3 KOMILIEKCHOT'O Yucya

10

Pa3noxxeHre MHOTOUIeHa HA MHOYKUTEIIH.
OcHoBHas Teopema anredpsl
KoHTpOJILHBII TECT 1o ajaredope

10

11

Pa3znen 4. Ananuruyeckasi reoMeTpusi
Cucrembl koopauHaT. Paznuusble THIBI
YpPaBHEHUH IIOCKOCTH.

11

12

Pa3nuuHble TUIBI ypaBHEHHMI HOpsIMOM Ha
IIJIOCKOCTH M B TIPOCTPAHCTBE

Boigaua 3agaamii PI'P Ne3 mo anajm-
THYECKOM IeOMeTpUH

12

13

BzaumHoe pacnosiokeHHe TMpSMBIX Ha
IUIOCKOCTH M B MPOCTpPaHCTBE. Brrumnciie-
HUE PACCTOSIHUN MEXIy ABYMs TOYKAMH,
TOYKOH U NpsAMOK.. B3anmHoe pacnosoxe-
HHE IJIOCKOCTEN. Bpruncienue pacctossHum
MEXKy TOYKOHN U INIOCKOCTBIO

13

14

KpuBbie BTOpOro nopsjika HX reOMeTpH-
YECKHE CBOWMCTBA. YPABHEHUS JIUIUIICA,
runepOoibl, mapadonsl Oblee ypaBHEHHE
KpuBOM BTOpOoro mnopsaka. IIpuBenenue
KPUBBIX BTOPOTO MOpPsAKa K KAHOHUYECKO-
My Buay. [IoBepXHOCTH BTOPOTO MOPSIKA.
KoHTpOJIBHBIN TECT MO0 aHATUTHYECKOH
reoMeTpuu

14

dopma aTTecTanumn

15-
18

Bcero yacoB no fucuMIinue

18

32

60
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PI'P

TE-
cTa
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenue noarotoku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OECIIEUEHUE MAITMHO-
CTPOUTEIIBHBIX TTPOU3BOJICTBY.

[Tpoduns: «CpencrtBa aBTOMaTU3alMU M 0a3bl JAHHBIX JAJS MPOCKTHUPOBAHHS TEXHOJIOTHMUECKUX
MIPOU3BOJICTBY.

Kadenpa: «Maremarukay.

1. Metoabl KOHTPOJIS U OLlCHUBAHUA Pe3y1bTATOB 00y4eHHS

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTH M Ka4eCTBAa OCBOCHUSI TUCLUIUIMHBI HACTOSILEN IPOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. llIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00yYeHH s
®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

[TpoMexyTouHas arTecTarus o0ydarommxcs B popMe 3K3aMeHa MPOBOAMTCS MO Pe3yJIbTa-
TaM BBITMIOJTHEHHsI BCEX BUIOB Y4eOHOUM paboOThl, MPEAyCMOTPEHHBIX YUYEOHBIM IUIAHOM MO JaHHOU
JTUCIUIIMHE, TIPU 3TOM YYHUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1eHKa CTeNeH! JOCTHKEHUS 00yJaroIUMUCS TIIAHUPYEMBIX PE3YJIbTaTOB 00yUEHUS 110
JUCUUIIIIMHE TPOBOJUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHIATHS 110 JUCHMUILUIMHE METOJO0M IKCIIEepT-
HOH oneHkH. [1o uroram nNpomMexyTouHOW aTTECTAllMU 110 AUCLUIUIMHE BBICTABIISIETCS OLEHKA «OT-
JUYHOY, «XOPOUIO», «YJOBIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIBHO.

HIxaJja oneHUBaAHUA Onucanne

BeinonHeHsl Bce 00si3aTeJIbHbIE YCJI0BHS MOATOTOBKHM CTYy-
JAEHTAa K IMPOMEKYTOYHOH ATTECTALMHU,IPEIyCMOTPEHHbIE
nporpaMMoil quctuIuinHel. CTyI€HT JA€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OTtnu4HO TabyInLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMH, IPUMEHSIET UX B CUTyallUsX MOBBIIMICHHON CJIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHBl HE3HAYUTENbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS NP NIEPEHOCE 3HAHUM U YMEHHUU
Ha HOBBIE, HECTAHIapTHBIE 3aJa4H.

BeironHeHsl Bce 00si3aTe/bHbIE YCJI0BUSI MOATOTOBKH CTY-
Xoporo JAEGHTAa K MPOMEKYTOYHOH ATTECTALMH,IIPETyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
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TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBeTe JOIMYCKAeT Hecyllle-
CTBEHHBIC TOTPEUIHOCTH, 33/Ja4d pellaeT C HeJouYeTaMu, He
BIIUSIOUIMMH Ha OOLIUIT X0/ peleHusl.

Y 10BJIIETBOPUTEIILHO

BrimonHeHbsl Bce 006si3aTe/ibHBbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K MNPOMEXKYTOYHOIH AaTTeCTAllMU,IPEyCMOTPCHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB MTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKHe 3HAHUS, TIPU OTBETE HE
JIOIYCKaeT TpyObIX OMIMOOK WM TPOTUBOPEYHI, OJHAKO B
(GOpMyJIMPOBAHUH OTBETa OTCYTCTBYET JOJKHASI CBSI3b MEXKIY
AHAJIM30M, apTYMEHTAIIMCH U BBIBOJIAMH, B PEIICHUH 3a7a4 MO-
T'YT COJIEPKAThCS TPpyOble OmMOKH. [t MOTydeHus TPaBHIIbHO-
r'0 OTBETa TPEOYIOTCS YTOUHSIOIINE BOTIPOCHI.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbinonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTYy/€H-
Ta K NPOMEKYTOYHOM AaTTeCTALMHU, IIPEIYCMOTPEHHBIE IIPO-
rpammor aucuuiuineel, MJIM cTyneHT 1eMOHCTpHUpPYET HEmoJ-
HOE COOTBETCTBME 3HAHUM, YMEHMM, HABBIKOB IPUBEICHHBIM B
TabIUIAxX, AOIMYCKAIOTCS 3HAYUTEIbHbIC OLIMOKH, MPOSBISAETCS
OTCYTCTBUE 3HAHMI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTeleH,
CTYJEHT UCIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHECHUS IPU ONEPHU-
POBAaHMHU 3HAHUAMHU U YMEHUSMHU.

3. OneHo4YHbIE CPeACTBA

[Ipencrasnenue oue-

Ne | HammeHoBanwme ore- Kparkas xapakreprucTrka OLleHOYHOTO
/m HOYHOTO CpeJCTBa CpeacTBa HOTHOTO CpeACTRa B
! P ®0C
1 KonTponbhas (camo- CpenctBo npoBepku yMeHHi npumeHsaTh | KoHTponbHbIE 3a1a-
cToATeNbHas) paboTa | MOJy4YEHHBIC 3HAHUS I pPelIeHUs 3a1ad | Hus (IpuMep)
KP OTIPEJICJICHHOTO THUIIA [0 TEME I pa3Jie-
(KP) oy
2 | PacuetHo- CpenctBo mpoBepku ymMeHuM npuMeHath | Kommiekt 3agaHuit
rpaduueckas pabota | TOTy4YeHHBIC 3HAHUS IO 3apaHee ompene- | Ut BBITTOJIHEHUS
JIGHHOM METOJMKE MAJid pEelIeHUs 3aJad | pacueTHo-
(PTP) WM 33J]aHuid 10 MOAYJIIO WJIM JUCHH- | Tpadudeckoil paboTsl
MIJIMHE B LEJIOM.
3 YcrHbIN CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK Bomnpocsl o
ompoccobeceioBaHne, | cieruanbHas  Oecea  IMeJaroru4eckoro TeMam/paszenam
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(YO) paboTHUKa ¢ OOydYarOmMMCS Ha TEMBI, MUCIUAILINHBI
CBSI3aHHBIE C U3Y4Ya€MOW NHUCIUIIIMHON, U
paccuMTaHHOE Ha BBISICHEHHE OOBeMa
3HaHUK O0YYaromierocsi mo OonpeaeacHHO-
MY pa3ieny, TeMe, mpobiemMe u T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX Ba,HaHI/Iﬁ,

Tecr I103BOJISIIOIIIAS aBTOMATU3UPO-
4 Bapuanr Tecra
(T) BaTh MPOIEAYPY HU3MEPEHUsS YPOBHS 3Ha-
HUI ¥ YMEHUIO00YYaromerocs.
5 | Dk3aMeHaIMOHHbIE CpenctBo MPOBEPKM 3HAHUH, YMEHUH, | DK3aMEHAIlMOHHbBIC
OMIIeTHI HABBIKOB. MOXeET BKJIIOYaThb KOMIUIEKC | OUJIETHI.
(9B) TEOPETUUYECKUX BOIPOCOB, 3aJ]ay, MPAKTU-

YECKUX 3aaHUI.

3.1.Tekymnii KOHTPOJIb

OneHoyHbIe CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIPO-
CBI W 33/1aHUS B (popMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHS OOYYAIOIIMMUCS pa3-
JIeJI0B TUCIMILIAHGL, ipueM PI'P.

Conep:xanue pacueTHO-TPapuuecKoil padoThI.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# ajareope.

Kpatkoe copepxanue pacueTHO-rpaduueckoit padoTh:

Martpuusl u onpenenutenu. PemieHre cucTeM JTMHEWHBIX anreOpandyeckux ypaBHEHHH METoJaMHu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

Pacuerno-rpaduyeckasi padora Ne2 no BeKTOpHO# ajreope.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, aeiicTBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacuernHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMEeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUH MPSMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne IpsIMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KommiekT 3agannii

AJIs1 BBINOJIHEHUs pacyeTHO-Tpaduyeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

PI'P Nel, yactn 1

-11 0 2 0 2
3amanue Nel. Jlanst Mmatpumet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

Brmonsuts aeiicteus: A’ +8B'.
3aganme Ne2. [TpogomxuTh naHHOE MaTpuuHoe paBerctso (2A+3B)° —4A* —6AB =...

U IPOBCPUTH €ro AJId MaTpUIl AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUuciuTh onpenenuTeh AByMs CIIOCO0aMu: pa3ioKeHHEM I10 TIEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

10 -1 2
02 1 -1
11 -1 1}
11 -2 1

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH 0OpaTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3ajanue No5. Pemmts Matpuynoe ypasaenne AXB =C (maiitu X). Crenats mpoBepky.

e

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15|
3 -8 2 6 20
PI'P Nel, 3apanHus no pelieHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU

3ananue Nel. Pemuth cucremy meronoM Kpamepa. Chnenats mpoBepKy.

X, +4X, — X3 =2
2% +2X, +3X, =7
3% +6x,-2%, =1

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIbL.

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

3amanue No4. Pemnth HEOHOPOIHYIO cUCTEMY MeToIoM ['aycca. Haiitu oO1iee penenue u 4acT-

HOE peIICHHE.

X, + X, +2%;+3%X, =5
3%, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11

3amanne NoS. Pemmth oHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGmee pemenne u @CP.

2%, +6x, —9%x,-9x, =0
4% —5%;+X, =0

3% +3X, = 7%, —4x,=0"
X, —3X, + 2%, +5%X, =0
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PI'P Nel, yacrs 2

3ananue Nel. ITokasate, 4To BeKTOpbl M, P o6pa3yror 6a3uc B IPOCTPAHCTBE U PA3IOKUTh

ﬁ’
BekTop a 1o dToMmy basucy: M= (1, -1, 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3aganue No2. Jlaubl BekTopsl M U N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPBL @ U D .

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

,ecnn |M|=64/2,|0]=2, (mA,ﬁ) =135, a=6nm—m.

3amanue Ne3. Haiitu |§

Bamanue Ne4. Jlan A ABC. Haiitu /B, ecn A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux 'x' BekTopsl @ ¥ D mepnenmukysspubi?

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

3azanue Ne6. Haility momans napamieaorpamMma, IIoCTPOEHHOro Ha BeKTopax a u b .

a=2m-5n,b=m+n,|m|=12 |n|=3, (ﬁ/,\ﬁ)=g-

3

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

3aganve No8. Jlanbl Bektopel &, D, C . BBIACHUTL — KOMILIAHAPHBI JIM BEKTOPBI. ECIM BEKTOPHI He

KOMILJIaHAPHBI, TO HaWTH 00BEM napajljiCJICIutIICa, IIOCTPOCHHOI'O Ha BEKTOPAx 5, b ) Cu orpe-

JIETUTh — KaKyI0 TPOMKY OHU 00pa3yroT.
a(l;-1;5),b (2;4;-2),¢(3;0;1).

3amanrie Ne9.  Jlns nuHeiHOro omepatopa A 3amaHbl 00pas3bl 0a3MCHBIX DJIEMEHTOB
Ae,, Ag,, Ae,. 3amucars marpuiry onepatopa A B 6asuce €, €,, €, u HaiiTi 00pa3

eMeHTa X .

Ag, =7e, +3e,-28, Ag,=¢

|
(O]
N
+
o
|
@
>
@D
w
Il
N
D
S
+
N
(O]
N
+
w
[g]]
@

X=2€ —4¢,+¢€,.
3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOpPOM Oazuce maTtpulei A= 7 o2l

PI'P Ne 1, vactp 3

Bananue Nel. Tlpsmas |, npoxoaut gepes Touky A mapamnensHo Bekropy (. [Ipsmas |, mpo-

XOJUT uepe3 Touky B meprenmukymspro Bekropy N . HaiiTi TOUKy mepecedeHus MpsIMBIX U yTOJ

mesxny mavm, e A(3;5), 0 (1;3), B(0;5), n(-3;4).
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Baganue Ne2. JTana npsivast |, . ITpssmast |, mpoxomut uepes touku A u B. Haiitu paccrosiaue ot

Touku nepecevenus npsmbix |, u |, no npsmoi |

. Jx=-8t-3 _ . o i
Il'{y=3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

Bamanue Ne3. Haiitu paccrosinue ot Touku M, 0 miockoctn @, mpoxomsimieit uepes Touky A

nepnenauKyJspHo Bektopy N, eciu M (0; 1;7), A(2; -1;4), n(6;22;-3).

3azmanue Ned. Haiiti yron Mex/1y IUIOCKOCTBIO (¢ ¥ INIOCKOCTBIO 3, IPOXOJSIIEH Yepe3 TOUKU

ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KAHOHMYECKHE YpAaBHEHHS MIPSIMOM, 3aJaHHON OOIIMMHU ypaBHEHUSMU.

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

Baganue No6. Haiitu TOuKy mepecedeHus nmpsamMoi | ¥ IIIOCKOCTH @ ¥ yros MeKy HUMH.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

3ananue Ne7. Tlpsmas |, npoxomut uepes Toukn 4 u B. Ilpsmas |, npoxomut uepes Touxy M
IEPIEHUKYIIAPHO MIOCKOCTH ¢ . Haiitu yron mexy npsimbimu |, u |, 1 BBIsICHUTE — JIexkaT ju

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

A(9;-31),B(4,4,-5),M (-111-11), «a:2x+3y-z-1=0.

x+3)% y?
3aganue No8. Jlns maHHOM KpUBOH % + ;—5 =1 yka3arb (OKYyCHI, IKCIIEHTPHCUTET, THUPEK-

Tpuchkl. [locTpouts KpuByto, 1300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Bagarne Ne9. Ipusectu ypasrerue kpusoii 9X° — 25y —18x + 200y —616 =0 « kaHOHMYECKO-

My BHJIy U IOCTPOUTH KPHUBYIO.
KonTposabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. HaitT 3HaYeHusa maTpuyHoro mHorousneHa F (A)

1‘(x)=—x3+2x2—x+3,A=(_1 0]
3 2

2. HaliTn paHr maTpuubl NPUBEAEHNEM K CTYNEHYaToOMy BU
p puLb! npuBe, y vemay, o . o 4 a

1 -3 13 5 17
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3. BbluMcanTb onpesenvTesnb NpuBeAeHMeM K cTyneHyatomy suay (3 -5 3

4. HaitTv maTpuuy, obpaTHyto AaHHON (a). PelwunTb MaTpuyHoOe ypaBHeHue (6)
1 2 1

@ |3 -5 3 (6)[1 —2}»(:[—2 3 5}
> 7 3 4 3 -1 0

5. PelunTb cuctemy ypaBHeHM. YKa3aTb obLiee n 04HO YacTHoe pelleHue (a).

PewnTb cMcTEMY C MOMOLLLbIO 06paTHOM MaTpuubl M No popmynam Kpamepa (6)

4x, +9X, —5X%;, —8X, =5 X, +2X,+ %X, =5
(@) 13X, +7X, —2%, —4x, =4 (6) < 3% —5X, +3X;, =—7
2X, +5X, + X, +3%X, =3 2X +TX, =X, =13
BapuaHTt
1. PacnuncaTtb pasnorkeHune BeKTopa ;( no BeKTopam B, a,F
x=1{5-12,1, p=1{1,-3,0}, q={1,-11}, r={0,-1,2}

2. KonnnHeapHbl v BekTopbl P mn Q7?

a=1{2,01}, b={-231, p=2a+2b,g=3a-2b

3. [laHa nupamuga c BepwinHamu B Toukax AAAA,.
A(-2,4,8), A(4-12), A(-8,7,10), A (-3,4,-2)
Hantu:

a) yron mexay pebpamu AA,, AA,

6) o6bem nupamuapi

B) A/IMHY BbICOTbI OMYLUEHHOM Ha rpaHb A A A,

r) HalTW ANMHY MeAnaHbl, NPoBeAeHHYIo 13 BeplinHbl A K pebpy A A

4. BbluMCAUTb NAOLWAAL NapannenorpaMma, NoCTPOEHHOro Ha BekTopax @ u b a — yron mexay sektopa-

MMBMa

lp|=2,|a|=2, a=

—_— — — —_—

a=2p+q,b=p-3q,

BapuaHTt
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1. Haittn pacctoanue ot Toukn M ao nnockoctu (I\/Ill\/IZMS):
M, (-9;10;2), M, (0;7;-4), M, (4,8,-1), M, (-2;1;3)

X+y+z2-2=0
X—y-32+6=0

2. BbInnMcaTb KAHOHMYECKOE YPaBHEHME NPAMOIA: {

X-2 y-3 z+1

mX+y+2z-9=0.
1 —4

3. HaliTn To4Ky nepeceyeHna NPAMOI U NJIOCKOCTU:

x-1 z

4. Haittv Touky P, cummetpuunyto Touke P otHocuTensHo npamoii | : P(O;—l; 3) " ES :ll = 1
5. HanucaTb ypaBHeHMe NAOCKOCTU & NpoxoAAleit Yepes Touky M, v nepneHAMKynapHO — NpAMOI
(M;M,): M;(3;2;0), M, (4:1,5), M, (2,-1,4).
6. HaliT1 KOoCUHyC yrna mexay NAOCKOCTAMU Q) U

o, :3Xx—-y+3=0, o, : x-2y+52-10=0
BapuanT 3a1aHuii MPOMeKYTOYHOI0 TeCTa

-2 0 8 1 -5

1.1. HaiTv paHr MaTpuupbl NPUBEAEHNEM K CTYNEeHYaToOMy BUaY

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

1 -2 -2 3 5
1.2. PelwnTb MaTpUYHOE YpaBHEHME (X =
-3 4 3 -1 0

X +2X%, + X, =5
1.3. Pewntb cuctemy no popmynam Kpamepa 3%, —5X, + 3%, =7
2X +7X, — X%, =13

2.1. HanucaTb pasnoxeHune Bektopa X Mo BeKTopam E,G,F i = {5, —12,1} , B = {l, —3, 0} , a = {1, —1,1} )
r={0,-1,2}

2.2. Bbl4MCAUTb NAOWAAb NapasnesiorpaMmma, NoCTPOEHHOro Ha BeKTopax d K b o —yron mexay sektopamu P 1 (

Y K _ T~ A~ ] i< T

a=2p+q,b=p-3q, Ip|=2,|a|=2, a==

2.3. [laHa NMpamua ¢ BepLUMHAMU B TOUKaX AIAZ%A4 Al(6,l,3), A2(6,—2,—3), A3(2,2,O), A4(—5,1, 0)

HaiiTi o MHY MeanaHbl, NPOBEAEHHYIO U3 BEPLUMHBI Al K pebpy A2A3

Xx-2 y-3 z+1
1 —4

3.1. HaliTu TouKy nepeceyeHmns NPAMOWN U NNOCKOCTHU:

mX+y+22-9=0.

x-1
3.2. Haitt Touky Pl CMMMETPUYHYIO TOUKe P orHocutensho npsamo l: P(O;—l; 3) 7 T =

y
1

N
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3.3. Hanwucatb ypaBHeHwue NA0CKOCTU (X NPOXOAALLEN Yepes TOUKy Mo W NepneHAnKyNapHO  NpPsMOi (MlM2 ):

M, (3;2;0), M, (415), M, (2-14).
4.1. [lana kpusas BTOporo nopaaka X° +4y? —12x+16Y+16 =0 . NMonyunTs KaHOHMUECKOE ypaBHEHNE KPUBOIt 1 NOCTPOUTS .ee

’ ’ ’
4.2. CoctaBuTb MaTpuuy nepexoga ot basuca €,€,,6; Kk basucy € ,€, ,€; , ecm

€ =26 +6,+8,;, 8 =6 —&,+6,; 6, =6 +26, +6,

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIAETCS CTYACHTY, €CJIM OH PEryJiipHO B TEUEHUE CEMECTpa MpeAcTaB-
JISUT pelIeHMsl 3a/1a4, BBIIOJHUII MOJHOCTBIO BCE 33aHMSI M UX 3AIUTUII, OTBETUB HA BOIIPOCHI IIpe-
1oJaBares;

- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYJIEHTY, €CJIM OH HEPETYJISIPHO B TEUEHHE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3alaHKs HE IIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENOAaBATES.

Jlnst ipoBeIeHUsT TEKYIer0 KOHTPOJIS 3HAHWK CTYJCHTOB B JHCTAHIIMOHHOM (hopMmaTe B
pa3paboTaHHbIX Kadenpoit «MaTemaTnka» OHIAWH-KypcaxX HMEIOTCS MPOMEXYTOUHbIE (TIPOOHBIE)
TECTBHI.

3.2. IIpomMe:xyTOYHAS aTTeCTALMS

[TpomexxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpemst 11 nOAroTOBKM OTBETA HA BONPOCH! HEe Oosiee 45 MUH.

buner BxiIr04aeT TEOPETUUECKUN BOIIPOC U 3a]1aUH.

KommiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaremaTukay.
Tunosble BApUAHTHI ONJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
0 JUCHUIIIMHE«/IuHelinas ajaredpay

Matpuubl, TUIIBI MAaTPHIL.

Onepanuu ¢ MaTpullaMu, UX CBOWCTBA.

YMHOK€EHNE IPSIMOYTOJIBHBIX MaTpPHLL.

MatpuuHas ¢popMa 3aIIucu CUCTEMbI IMHEHHBIX alireOpandyeckux ypaBHEHUH.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHHH, OCHOBHbIE MMOHATHUS U ONPEAETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM JTMHEWMHBIX YPaBHEHU .

OOpartHast MaTpHIia U e€ BEIYUCIICHHE. Y CIIOBHE CYLIECTBOBaHUS 00OpaTHOM MaTpPHIIbL.

10 Pemenue cuctem TuHENHHBIX anreOpandyeckux ypaBHEHUI METOA0M 0OpaTHON MaTpHUIIBL.

11. Meton "aycca perienust cucteM JTUHEHHBIX YpaBHEHUI.

12. Penrenue nmpon3BOIBHBIX CHCTEM JTMHEWHBIX YpaBHEHUI MeTo oM [aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OnHoponHbIE CUCTEMBI JIMHEWHBIX yYpaBHeHUI. Kputepuii cyiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHUN.

15. [onsiTe BekTOpa M JIMHEITHBIE ONepaliy HaJl BEKTOpaMH, CBOWCTBA oreparuil.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

LCoNoOA~RWNE
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17. JIuneitHas HE3aBUCUMOCTh M JIMHEHHAs 3aBUCHUMOCTb T€OMETPHUYECKHUX BEKTOpOB. Kpurepwuit
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHblii 0azuc. Pa3noskeHnne BeKTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CkansipHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasmce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYIOJIbHbIE KOOPAWHATH! HA IJIOCKOCTU M B IIPOCTPaH-
CTBE.

[TossipHas cucrema KOOpAUHAT.

Pa3nuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncinenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOHN U IIJIOCKOCTBIO.
Borunicnienue paccTosHNS MEXAY CKPELMBAIOIIUMUCS IPSIMbIMHU.

Brruncnenue yriioB MeKIy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOpOro nopsiaika HMX reOMETPUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue KpuBoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHILY.

8. Kanonumueckue ypaBHEHHUS DIUIHMIICA, TUIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SIUIUIICOUA, KOHYCOB, THIIEpOOJION OB, TapaboIOn I0B.

Noakown

Tunosbie BapuaHTHI OWJIETOB
1o jqucuuiuivie «JInHeitnas aaredpay»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®daxynpTeT 0a30BbIX KOMIIETEHITHUH, Kadenpa «Maremaruxa»
OopasosarenbHas nporpamMma 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE oOecreueHe
MaIIMHOCTPOUTENbHBIX TPOU3BOJCTB

ITpodunes «Cpenctsa aBTOMaTH3alMU M 0a3bl JAHHBIX /7Sl IPOEKTUPOBAHMS TEXHOJIOTHYE-
CKUX MPOU3BOICTB»

HucuuruinHa  «JIuneitHas anreOpa»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOWUCTBA.

1 01

) Xl + 2X2 = _1
3. Pemmts cuctemMy MeTO10M 00paTHOM MaTpPHUIIBI .

12 -1 2
2. PemuTs MaTpuyHOEe ypaBHEHHE XB=A, eciiu A:(2 j Bz[ ]
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4. Jlaubl BeKTOpHI a =(-5,9,8), b =(-31-2), ¢ =(-8,10,-10). [IpoBEpPUTL — KOMILIAHAPHBI JIK OHH.

Ecnu HeT, HaliTh 00BbeM Tapasuiesienune/a, OCTPOSHHOTO Ha BEKTOpax a,b,c.

5. Haiitu yron Mex/y BektopamMu a = (1,—2,-2) ¥ b =(2,0,1).

YTBepxkaeHo Ha 3acenannu kadenpsl MareMatuku «_03» 052023 r., mpotokoa Ne 10

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

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUIICKOI ®EEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOEOBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHAYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIAUTEX)

®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «Matemarukay
O6pazoBatenbHas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICYCHIE
MAaIIMHOCTPOUTENIBHBIX TPOU3BOJICTBY

[Tpodus «CpencTra aBTOMaTU3aUK U 0236l JAHHBIX IS TPOCKTHPOBAHKS TEXHOJIOTHYC-
CKUX MPOU3BOJICTB»

Hucuunnuna «Jluneitnas anre6pay»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopauHarte! BekTopa.

12 -1
2. BuraucauTh onpenenauTens Matpuibl C=A", ecim A=|3 1 0 |.
011

4x; — 2%y +3%X3 =12,
3. Pemmre cucreMmy ypaBHeHU# MeTonoM ['aycca {x, +5x, —3x; =1,
2% +3Xy —2X%g3 = 3.
4. Tloka3atb, 94TO BEeKTOpbl m=(L-12), N =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. lano oOuiee ypaBHeHuUe npsiMoi  —2x+3y—5=0. Hanucarb: ypaBHeHHE MIPSMOM C YTIIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOM.

YTBepkaeHo Ha 3aceqannu kadeapsl MatemMaTiku «_03» 052023 r., mpotokon Ne 10

H.o. 3aB. kadempoit H.B. BacunbeBa / /

Jliig mpoBeAeHHsI IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUN CTYAEHTOB B JAMCTAHIMOHHOM (op-
MaTe B pazpaboTaHHbIX Kadeapoil «KMaTemaTruka» OHJIAHH-KypcaXx UMEIOTCS UTOTOBBIE TECTHI.
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