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1.enn, 321244 U IJIAHUPYEMBbIE Pe3yJIbTATHI 00y4YeHHUs 10 JUCIH-
IUINHE

K ocHOBHBIM ye/is2m OCBOCHUS TUCIUTUIHHBI «JIMHEHAs anredpay clieyeT OTHECTH:

- BOCIIUTaHHE y CTY/IEHTOB 00IlIel MaTeMaTUYeCKOU KyJIbTYpPBL;

- TpUOOpETeHHE CTYACHTAMU MIMPOKOTO KPyra MaTeMaTW4ecKUX 3HAHUH, YMEHUU H
HAaBbIKOB;

- pa3BHUTHE CIHOCOOHOCTH CTYACHTOB K WHIYKTHBHOMY M JEAYKTUBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MAaTEMaTUYECKON MHTYULINH;

- YMEHHE CTYJICHTaMH Pa3BUBATh HABBIKU CAMOCTOSATEIBLHOIO U3yUeHHUs y4eOHOM U Hayu-
HOM JINTEPaATyphbl, COAEPKAILIECH MATEMATUUYECKUE CBECHUS U PE3YIIbTATHI;

- MIOATOTOBKY CTYACHTOB K JCSITEILHOCTH B COOTBETCTBUH C KBATM(DUKAIIMOHHOW Xapak-
TepUCTUKOW OakajaBpa MO HANpaBJICHUIO, B TOM uucie GOpMUPOBAHHE YMEHHM HCHOIb30BaTh
OCBOEHHBIC MATEMATHYECKHE METO/IbI B MPO(PECCHOHATBHOM IeATEeIHHOCTH.

- MOATOTOBKY BBICOKOKBAIU(DUIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBUSIX LHU(D-
POBOM TypOYJIEHTHOCTH M BBICOKUX TEXHOJOTUYECKUX PUCKOB COBPEMEHHOM HU(POBOI SKOHO-
MHKH.

K ocHOBHBIM 3a0auam OCBOCHUSI JUCHUILTUHBI «JInHeliHas anreOpay ciaeayeT OTHECTH:

- OCBOGHUE CTY/I€HTaMU OCHOBHBIX MOHSATUH, METOI0B, POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEITHOTO PEUICHUs TPUKIIAIHBIX 33]1a4;

- (hopmupoBaHme y CTyIeHTa TpeOdyeMoro Habopa KOMIIETEHIUI, COOTBETCTBYIOIINX €TI0
HaIPaBJICHUIO MTOJATOTOBKH U 00ECIICYHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne 1o mucnuiinHe «JIuHeiiHas anreOpa» HampaBieHO Ha (HopMUpOBaHHE
y o0yuaromuxcs cieayrmux komnereHuii B coorserctBuu ¢ ®I'OC 15.03.05 no Hampasiie- HUIO
noarotoBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHIECKOE 00SCIICUCHNE MAIIIMHOCTPOH- TEIBHBIX
POU3BOJICTB, Mpoduib «KOMIbIOTEpHOE NPOCKTHPOBAHUE OOOPYIAOBAaHUS U TPOU3- BOJICTBY,

YTBEPKACHHBIM IpHKa3zoM MunucrepcTBa odpa3oBanust U Hayku Poccuiickoit dene- pauuu ot
17.08.2020 Ne 1044.

Koa u HamMeHOoBaHMe KOMIIETEH NI

NHaukaTopbl J0CTHKEHUS KOMITe-
TeHIHH

YK-1 Cnocoben ocyniecTBiIsTh MOUCK KpH-
TUYECKUH aHaJIU3 U CUHTE3 HH(pOpMaLUU
MNPUMCHATH CUCTEMHBIHN moaAXOd JJI pCIICHUS
MIOCTaBJIEHHBIX 3a]a4

NVYK-1.1. AnanuzupyeT 3aaauy, BbIIEISS €€
6a30BbIe COCTaBIISIONINE

NVYK-1.2. OcyiiecTBasieT MOUCK, KPUTUIECKU
olleHUBaeT, 0000IIaeT, CUCTEMATU3UPYeT U
pamkupyer uHbOpMaIHio, TpeOyeMyro s
pelIeHNs OCTaBIEHHON 3a1a4un

NVYK-1.3. PaccmarpuBaeT u mpenjaraer pa-
[IMOHAJIbHBIE BapUaHThl PELICHUsI OCTaBJICH-
HOW 3a71auu, UCIIOJIB3YsS CHUCTEMHBIN TOIXO]I,
KPUTHYECKH OIICHMBAET MX JIOCTOMHCTBA U
HEJIOCTaTKH

2.MecTo JTUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NMPOrpaMMbl




JlucrumianHa OTHOCUTCS K 00s13aTenbHOM yacTu 0sioka b1: Moayns «MaremaTuieckue u ecte-
CTBEHHO-HAyYHBIC TUCIUILUIUHBI».
E€ nzyuenue obecrieunBaeT U3y4eHue AUCHUILINH:
B obs3amenvuon vacmu:
- MaTeMaTHYECKUH aHaJIu3;
- (huzmka;
- 3JIEKTPOTEXHHKA M JICKTPOHUKA;
- COIPOTHUBJICHUE MATEPUAJIOB;
- TepMOJAMHAMUKA U TETUIONepeaya;
- TEOpETHUYECKasi MEXaHUKa,

- TEOpUSI MEXaHU3MOB U MalllUH;

- KOMIIBIOTEPHBIN aHAJIN3 U ONITUMU3ALIUS JIEMEHTOB KOHCTPYKLUI;

- OCHOBBI SKOHOMMKU;

- KOHCTPYUPOBAHHE U PACUET 3JIEMEHTOB 000PYAOBAaHUS OTPACIIH;

- pacdeTr TEXHOJIOTMYEeCKOro 000pyA0BaHUS OTPACIH C MPUMEHEHHEM MPUKIIAJAHbBIX MPO-
rpaMM;

- CHCTEMbl ABTOMATHU3UPOBAHHOI'O MPOEKTHUPOBAHUS MAIIMHOCTPOUTENBbHBIX IPOU3-
BOJICTB.

B yacmu, oopmupyemotl ynacmuuxamu 06pazosamenbHbix OMHOUEHULL:
- OCHOBBI 00pabOTKH M aHAJIM3a PE3yIbTAaTOB UCCIICIOBAHUN.

3. CprKTypa A COACPKAHUEC TUCHUITIMHBI
OOm1ast Tpy10€MKOCTh TUCIHUIUTHHBI COCTABISACT 3 3aUeTHbIE eAnHHUIIBI -108 yacos.

3.1 Buabl yueOHOM padOThI M TPYA0EMKOCTh

n/n Bua yueoHoii padorsl Koamecrso Cemectp 1
4acoB
AYIUTOPHBbIE 3aHATHUS 48 48
B Tom uncne:
Jlextun 16 16
1
CeMuHapcKue/IpakTHYECKUE 3aHATUS 32 32
2
JIaGopaTopHble 3aHATHS - -
CamocTosiTe1bHasi padoTa 60 60
IIpome:xxyTouHast aTTecTAlMS
JK3aMEH D )
Hroro 108 108




3.2 TemaTuveckuii MJIaH U3yYeHUs TUCIIUTITUHBI



Pazmemién B npunoskennu 1 k paboueid mporpamme.

3.3Conep:xanue IMCUUIIMHBI
BBenenune

IIpenmer, 3anaun U cofepxKaHue AUCHUILIMHBI. OCHOBHBIE TAlbl Pa3BUTHUS TUCLIUILIMHBI.
CtpykTypa Kypca, €ro MecTo ¥ poJjib B IOATOTOBKE OaKaliaBpa, CBsI3b C IPYTUMHU AUCIUTLIHHAMU.

Pa3nen 1. DnemeHThl TMHEHON anreOpbl
Tema 1. MaTpuubl 1 OIIpeIeIUTENIH.

[Tonstue matpunbl. Buael matpun. [leiictBus Hag Marpuniamu. Oniepanuy HaJl MaTpULIaMU U UX
cBoiicTBa. Omnpenenureny, UX CBOWCTBA U BbruucieHus. [ToHaTus MuHopa u anredpanyeckoro
JONOJIHEHUs. PasniojkeHue onpenenuTess 1o 31eMeHTaM CTPOKH WK cToj0ua. Berancnenue
OIIpEACIUTENICH PA3IIMUHOTO MTOPSIIKA.

OOpaTHas MaTpuIa ¥ aNTOPUTM €€ BBIYUCIICHUA. DJIeMEHTapHbIe TPe0Opa30BaHUs MATPHII.
[IpuBeneHre MaTpPUIIBI K IMaroHaIbHOMY WM TparelurueBUIHOMY BUly. MaTtpuuHas popma 3a-
MIMCH CHCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHUI. PaHr MaTpuisl.

Tewma 2.Pemennie cuctem JMHEHHBIX anreOpandeckux ypaBHEHHIA.

CucreMbl TUHENHBIX aNreOpanyecKux ypaBHEHUM, OCHOBHBIE TOHATHS. Pelenue cucreM -
HEHHBIX ypaBHEHUI MeTonoM Kpamepa, metogomM oOpaTtHOi MaTpulibl, MeTosioM ["aycca. Teo-
pema Kponekepa — Kanemm. Pemenue npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPABHEHUH METOI0M
I'aycca. Pemenne oqHOPOIHBIX CUCTEM JIMHEWHBIX YpaBHeHHN. Kputepuii CymecTBoBaHus He-
TPUBHAIIBHBIX PEILCHUN.

Paznen 2. DneMeHThI BEKTOPHOW alreOphl



Tema 1. JIuneitnble onepanuy HaJy BEKTOPaMH, X CBOMCTBA. JInHeliHbIe KOMOMHAIIMN BEKTOPOB.
JIuHeitHas 3aBUCUMOCTD U HE3aBUCUMOCTh BEKTOPOB. ba3zuc cucteMbl BEKTOpPOB. ENMHCTBEH-
HOCTB Pa3JI0KEeHUs BEKTOpa 1Mo 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHOE, BEKTOPHOE M CMEIIaHHOE IPOU3BEICHNUS BEKTOPOB, X CBOMCTBA. Y CIIOBHS
OPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIJIAHAPHOCTH BEKTOPOB. BhIuncienne ckansipHoro,
BCKTOPHOI'O 1 CMCIIAHHOT'O HpOI/I3B€I[€HI/H>'I BCKTOPOB, 3aJIaHHBIX KOOpAWNHATAMH B OPTOHOPMU-
poBaHHOM Oasuce.

Tema 3. JIuneitnsie npoctpanctsa. [lorsTue 6a3zuca NpocTpaHCTBA FTEOMETPUIECKUX BEKTOPOB.
IIpeoOpa3oBanue MaTpHUlLbl JMHEHHOTO ollepaTopa IpH nepexoje oT 6asuca k 6asucy. Cob-
CTBEHHbIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MaTPUIIBL.

Paznen 3. KoMiuiekcHbIE Ynciia U MHOTOWIECHEI

[TonsTHe KOMILIEKCHOTO Yncia. OopMbl 3a1IMCH KOMILIEKCHBIX YHCell. JleMCTBUSA Hall KOM-
IJIEKCHBIMU uKciiaMi. @opMmyita Myaspa. M3BiedeHne KOpHs N-0i MOJIO0KUTEIBHOM CTEIICHU U3
KOMILIEKCHOTO yKcia. Pa3noxeHne MHOTouIeHa Ha MHOKUTeIH. OCHOBHAs Teopema aareophl.

Pa3znen 4. Ananutuueckas reoMeTpus

CucreMbl KOOpAUWHAT. I[eKapTOBI)I MpAMOYTOJIbHBIC KOOPJAWHATHI Ha IIJIOCKOCTH U B ITPOCTPAH-
CTBC. HOJISIpHaFI CUCTCMA KOOpAWHAT.

Tema 1. IIpsiMble U TIIIOCKOCTH

PasnuuHbie TUITBI ypaBHEHUH IIJIOCKOCTH M YPAaBHEHHI MPSAMOU (HA IJIOCKOCTH M B IIPOCTPAH-
CTBE).

Beruncnenue paccTosiHUN MEXAY IBYMsI TOUKaMU, TOYKOHN U IIPSIMOM, TOYKOM U IIJIOCKOCTBIO.
Boruncrnenne paccTosHAS MEKIY CKPEILUBAIOIUMUCS IIPSIMBIMU.

Beruucnenue yriioB Mexay IByMsl IPSIMBIMU, PSMOM U INTOCKOCTBIO, ABYMS INIOCKOCTSIMH.
Tema 2. KpuBble 11 MOBEpXHOCTH BTOPOIO MOPAIKa

Kpussie BTOporo nopsjka, X reoMETpHUYECKHE CBOWCTBA U ypaBHEHHUsI. [IpuBeieHne KpuBon
BTOPOTO MOPSAKA K KAHOHUIECKOMY BULY.

YpaBHEHHE TOBEPXHOCTH BTOPOTo nopsiika. Kanonnueckue ypaBHeHHs chepbl, SJUTUIICOUIA,
KOHYca, rurepoosiona, napadoaounia.

3.4 TemaTnka CeMHHAPCKUX/MIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIT

3.4.1. IIpakTuyeckue 3aHATHUS

Ne 3anarus Tema 3ansaTHA

1 Pa3nen 1. DiieMeHTHI TUHeliHOM anredpbl. MaTpulibl, AeHCTBUSA
HaJ MaTpULIAMH.
Ornpenenurenu, UX CBOWCTBA M BbUKCIEHUE. MaTpU4Has 3anuch

2 CHCTEMBI TUHEWHBIX ypaBHeHUH. OOpaTHAs MaTpULA U €€ BbIYKC-
JICHHE

3 Pemenue cucreM TMHEHHBIX alredpandyeckux ypaBHEHUI MeTO-
noM Kpamepa, metosiom obpatHoii MaTpuiisl, MmeTosioM ["aycca.




Pa3zgen 2. JiieMeHTHI BEKTOPHOM ajnredpsbl. JIMHEiiHbIE onepa-
UM HAaJl BEKTOPAMHU, UX CBOMCTBA. JINHEHO HE3aBUCUMBIE U JIH-
HEWHO 3aBHCHUMBbIC CHCTeMbI BeKTOpOB. [loHsTHE Oa3uca mpo-
CTpPaHCTBA FTEOMETPUUECKUX BEKTOPOB. KoopimHaThI BEKTODA.

CkanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUE BEKTOPOB H
MX CBOMCTBa. YCIJIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH H
5 KOMILTAHAPHOCTH BEKTOPOB. BhIUMCIECHHE CKAIAPHOTO, BEKTOP-
HOTO UM CMEUIAHHOTO MPOU3BEICHUN BEKTOPOB, 33JIaHHBIX KOOpP-
JIMHATaMHU B OPTOHOPMHUPOBAHHOM Oasuce.

Jluneitnble npoctpaHcTBa. MaTpuna nepexoja ot 6asuca k 0azu-
6 cy. [IpeoOpazoBanre KOOpIUHAT BEKTOpA MIPH U3MEHEHHH Oasmca.
JluHeitHple omneparopel, NEUCTBUS C JUHEHMHBIMHU OIEpATOPAMM.
CoOCTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHSI MATPHUIIBI

Pa3zgen 3. KoMmieKkcHbIEe YHCJIAa U MHOTOYWIeHbI MHOXECTBO
KOMIUIEKCHBIX yucen. DOpMbl 3alMCH KOMIUIEKCHBIX yucen. Jleii-

7
CTBUSI HAJl KOMIUICKCHBIMH YUCIIaMu. Pa3iokeHne MHOrO4IeHa Ha
MHOXHTEJIH, OCHOBHAs TEOpEeMa alreOpbl

8 Pa3nen 4. AHanuTHYecKasi reoMeTpus Pa3inyHbie TUITBI ypaB-

HEHHUU IJIOCKOCTHU U HpHMOﬁ Ha IIJIOCKOCTHU U B ITPOCTPAHCTBE

B3auMHOe pacrnosiokeHue NpsMbIX Ha IUIOCKOCTH U B IPOCTPAH-
9 cTBe. Bbluncienue paccTossHUM MeXly IByMsl TOUKaMH, TOUKOH U
npsAMoH.. B3auMHOe pacronoxeHue IUIOCKOCTel. Bpruncnenue
paccTOSHUN MEXKIY TOUKOH U IJIOCKOCTBIO

KpuBsie BTOpOro nopsiika Mx reOMETpUYECKHE CBOMCTBA. Ypas-
HEHMsI 3JUIMIICa, TUnepOosbl, napadonsl Oblee ypaBHEHUE KpHU-
10 BOIl BTOporo nopsaka. IIpuBenenne KpuBbIX BTOPOIrO Mopsiika K
KaHOHHYEeCKOMY Buiy. [IoBepXHOCTH BTOPOro mnopsjaka

4. Y4ye0HO-MeTOAN4YeCKoe M HH(opMaluOHHOE o0ecreyeHne

4.1 OcHoBHbIC HOpMaTUBHBIE NOKYMeHThI 1 'OCT

®OI'OC 15.03.05. KoHCTPpYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUeHHEe MAITUHOCTPOUTETHHBIX
npoun3BoacTB.2020.

AxageMudeckuil yueOHbIN I1aH 1o HampasieHuto noarotoBku: 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOe 00ecCreyeHne MAalIMHOCTPOUTENbHBIX Mpou3BoAcTB. IIpoduns: Cpeacrra
aBTOMaTHU3alMi U 0a3bl JAHHBIX JJI1 MPOEKTUPOBAHMSI TEXHOJOTMYECKHX IPOU3BOJCTB.
®opma 00yueHus — ouHO-3a04yHas. 2023.

Vka3 Ilpesunenta Poccuiickont @enepaunn ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEeXHOJIOrM4eckoro passutus Poccuniickoit deneparum».

[Tpuka3 MunucTepcTBa 00pazoBanms M Hayku Poccuiickoit @eneparnuu ot 23.08.2017 Ne 816
«O0 yrBepxaenun [lopsnka NpuUMEHEHMs] OpraHU3alUsSMHU, OCYILECTBISIOUIMMH 00pa-
30BaTeNbHYIO JESITEIbHOCTh, JIEKTPOHHOIO OOy4YeHMs, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI P peanu3aii 00pa3oBaTeIbHBIX IPOTPAMM).

4.2 OcHOBHas1 JIUTEpPAaTypa



1. 3abonorckuii B.C. Jluneiinas anredpa v aHATUTHYECKasi rTeoOMeTpust (Y4eOHBIN KOMILIEKC):
yaeOHoe nmocobue, 2-¢ uza. Crep. M.: U3a-so MIHOPA-M, 2022. 309 c. (Bricmiee ob6pa3oBa-
Hue: OakamaBpuar).

2. Cupotuna UK. Jluneitnas anreOpa u aHaTUTHYECKAsE TEOMETPHS: MHTEPAKTUBHBIA KYpC:
yuebnoe nmocodbue s By3oB. CII6, Uzn-o Jlans, 2022. 180 c.

3. Kypc nexuumii mo JMHEHHOW aireOpe M aHaJTUTHYECKOW T'eOMETpuu: ydeOHoe mocobue. //
Kynpssues b.1O., Marsam B.U., [Tokazees B.B., YepkecoBa I'.B.. M.: MI'TY «MAMN», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponusiii pecypc.]

4.3 lonoJIHUTe/IbHAS JIUTepaTypa

1. KpaTtkuii Kypc BBICHICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: yded. - DJIEeKTpOH. JaH. -
Mocksa:  JlamkoB wu K, 2017. - 510 c. [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocnes B.b., ITymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHHYECKUX BBICHIMX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MI'I1Y, 2012.
400 »k3.

3. Wmeun B.A., Io3usk DO.I'. Anamutudeckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
Matem.JIuT-pbl, 1988. 224 c.

4. bexnemuies, JI.B. Pemenue 3a1a4 u3 Kypca aHaTUTHYECKON T€OMETPUU U JIMHEWMHOU anreo-
pBI [DNeKTpOHHBIN pecypc]: yuebd. mocobue - DneKTpoH. naH. - MockBa: @uzmatiur, 2014. -
192 c. [Pesxxum mocryma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. |

4.4 JneKTPOHHBbIE 00pa30BaTeIbHbIC PeCypPChl

[IpoBenenue 3aHATHIA ¥ aTTECTAIMA BO3MOXHO B JIUCTAHIIMOHHOM (hopMaTe C IPUMEHEHHUEM CH-

CTeMbI JUCTAaHIUOHHOTO oOy4yenus yHuBepcurera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTemaTuka» 3JEKTPOHHBIX oOpazoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
MIPOrpamMMBl:.

Hazsanue D0P
Jluneitnas u BexkTOpHas anre0- | https://online.mospolytech.ru/course/view.php?id=3368
pa
AHanmuTHYecKasi TeOMETpUs https://online.mospolytech.ru/local/crw/course.php?id=2843

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

Pa3paborannbie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok npoBenieHust pabOT B TUCTAHIMOHHOM (hopMaTe yCTaHABIUBACTCS OTJEIbHBIMU PacIo-
PSKEHHUSIMH IPOPEKTOPa Mo yueOHOM paboTe U/Uiu IEHTPOM Yy4eOHO-METOAMYECKO paboThI.

Ka>1<)1},1171 CTYJIGHT O6CCHG‘-IGH I/IH)II/IBI/I)Iya.HBHI)IM HeOI‘paHI/I‘ICHHBIM HOCTYHOM K 3J'ICKTpOHHOI7[
OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

NuTepHeT-pecypcehbl BKIIOYAOT Y4€0HO-METOINYECKUE MaTePHAIIbI B QJIEKTPOHHOM BUJIE, TIPE/I-
CTaBJIEHHBIEC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro o0Gpa3oBaHus
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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).

[Tone3npie yueOHO-METOINYECKUE U MHPOPMAITMOHHBIE MaTepUabl MPEACTABICHBl HA CAlTaX:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedyenn pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHKAIITMOHHON ceTn «MHTepHeT» s ocBoe-
HUS TUCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5 JIu1eH3nOHHOE U CBOOOTHO PAacTPOCTPaHsieMoe MPOrpaMMHOe odecredeHne

Ne| HammenoBanue | Pazpadorunk I[10 JocTynmHocTh Ccbliika Ha Equnblii peectp
(mpaBoo0Jaga- (JIMIIeH3HMOHHOEe, | POCCHIICKHUX MPOrpamMMm JIst
TeJIb) C¢BO0OIHO pac- 9BM u B/l (npu HAIM4YMH)
NMPOCTPaHsieMoe)
1 [ AstraLinuxCom | OOO JIuneH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInensnoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MN" I6)

4.6 HpO(l)eCCHOHaJILHbIe 0a3bl JAHHBIX " I/IH(l)OpMaIIl/IOHHI)le ClIpaBOYHbIE CUCTEMBI

Ilepeyenns pecypcoB cetu UHTepHeT, 1OCTYNHBIX 1JIsl 0CBOEHHUS AUCHMILIUHBI:

HanMmeHnoBanune

Ccbliika Ha pecypce HocrynmHocTh

NudopmaunoHHO-CIPABOYHBIE CHCTEMBbI

StackOverflow

https://stackoverflow.co

m/

HocrynHa B cetu Mn-
TepHeT 6e3 orpaHuye-

HUM

Nudopmanmonnsie pecypesl Cetn
KoncynpranTl Iroc

http:// www.consultant.ru | JoctymHo

[Topran ®PenepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTENbHBIX CTAH-
JApTOB BBICLIETO 00pa30BaHUS

http://www.fgosvo.ru. JlocTymHO

DJIEKTPOHHO-0UOIHOTEYHbIE CHCTEMbI

JlaHb

https://e.lanbook.com/ HoctynHa B cetn MH-

TepHeT 0e3 orpaHuye-
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/

HUAN

IPR Books https://www.iprbookshop | loctynna B cetn UH-
ru/ TEepHET 03 OrpaHuye-
HUMN

IIpodeccnonanbubie 0a3bl JTaHHBIX

baza qaHHbBIX Hay4HOMH SJIEKTPOH- http://wwwe.elibrary.ru JlocTyrHo
HO OMOIMOTeKH
(eLIBRARY.RU)

WebofScienceCoreCollection —mo- | http://webofscience.com | JocrymnHo
JUTeMaTHYecKas pedepaTUBHO-
oubnuorpaduyueckas u
HayKoMeTpuieckas (OudbmmomeTpu-
yeckas) 0aza JaHHBIX

5.MaTepuaibHO-TEXHHYECKOE 00ecTieueHne

MarepuanbHO — TeXHHUYECKask 0a3a YHHBEpCUTETa 00ECIICYMBACT MPOBEICHUE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YI€OHBIM TUIAHOM, U COOTBETCTBYET JEHCTBYIOIIMM CAHUTAPHBIM U
MIPOTUBOIIOKAPHBIM MTPABUIIAM U HOPMaM.

Kadenpa «MaremaTtnka» He pacmojaraet COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U HC-
NOJIB3YyeT y4eOHbIC ayTUTOPUH U3 001Iero (JOHa yHUBEPCUTETA.

[Tpr HEOOXOAMMOCTH AJISI IPOBEACHUSI WHTEPAKTUBHBIX MPAKTUYECKUX 3aHSATHH HCIIOJNb-
3YIOTCSKOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToanuyecKkue peKOMeH AU
6.1 MeToanuyecKue peKOMeHIalMu J1JIsl IPenoaaBaTeJisi 0 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cieayer oOpaTuTh BHUMaHHE CTYAEHTOB Ha TO, YTO MPAKTUYECKH BECH
M3ydaeMblii UMM MaTepuai He TpeOyeT Kakoi-110o0 crienualbHON (JOMOJTHUTENbHOM) OATOTOB-
KM ¥ BIIOJIHE MOKET OBITh YCHEIIHO M3y4YeH, €CIIM CTYAEHTHI OyayT HOceuiaTh 3aHSTHS, CBOE-
BPEMEHHO BBINOJHATH JOMAIIHHE 33/1aHUsl U MOJb30BaThcs (IIPU HEOOXOAMMOCTH) CHCTEMOMN
IUTAHOBBIX KOHCYJbTallMi B T€UEHHE Ka)KJOro ceMmecTpa. Bomeamme B Kypc MaTeMaTUKH pas-
JIENIbl SBJIAIOTCS KJIACCUYECKMMH, B TO XK€ BPEMs OHM IPAKTUYECKHM OPUEHTHUPOBAHBI, TaK KaK
HMMEIOT LIMPOKOE PACIPOCTPaHEHHE NIl PELIEHUS] Pa3HOro poja 3ajJad BHYTPU caMOM marema-
TUKH U NIPUKJIAJHBIX 3a1a4. FIX 0CBOEHHE MOMOXET CTYACHTAaM JIOTUYECKH BEPHO, apryMEHTHPO-
BaHO U SICHO CTPOUTH YCTHYIO U MUCBMEHHYIO PeUb, YCIIEUTHO NPUMEHATh HAaKOIUICHHbIE 3HAHUS B
npoeCcCHOHATBHOM 1eATeTbHOCTH.

HeoOxonuMmo ¢ camoro Havasna 3aHSATHI PEKOMEHI0BaTh CTy/IEHTaM OCHOBHYIO U JOIOJI-
HUTEJBHYIO JUTEPATypy, a B KOHIIE CEMecTpa AaTh CIIMCOK BOIIPOCOB I MOATOTOBKH K dK3aMe-
HY.

Ha nepBoMm 3aHsTUY 110 TUCIUIUIMHE CIeayeT 00g3aTeIbHO MPOUH(OPMUPOBATH CTY/IEH-
TOB O BHJIE U (hOopME MPOMEKYTOUHOM aTTeCTAMH 110 TUCHUIUIMHE, CPOKAX €€ MPOBeICHHS,
YCIIOBUSIX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX MIPOMEXKYTOUYHOTO
KOHTPOJISI.
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N3noxenue TeOpeTMUECKOro Marepuaia JOJIKHO COMPOBOXKAATHCS WIIITIOCTPATUBHBIMU
pUMepamMu, THIATEIbHO OTOOpaHHBIMU MPENOIaBATENEM TaK, YTOObI TEXHUUECKHUE TPYIHOCTH U
BBIKJIQJIKH [IPU PEILICHUH 33]]a4l HE OTBJICKAJIU OT TJIABHOT'O: OCMBICIICHHS UJIEU U CYTU IIpUME-
HseMbIX MeTooB. CienyeT Bceraa yKa3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHHS] PacCMOT-
PEHHBIX HA 3aHITHUSX ypaBHEHUN U popmyIt.

[IpakTiueckue 3aHITHS JOJHKHBI ObITH OPraHU30BaHBI MIPENoAaBaTesieM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPUOJINYECKOE BBIMIOJHEHUE CTYACHTaMU HEOOJBIION CaMOCTOs-
TEJILHOU PabOThI B ayJUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepUaa.

[IpenogaBaTens, BeAyUIUil NMpPaKTUYECKUE 3aHSATHUS, JIOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMAaTUYECKU TUIAH 3aHATUH C JIEKTOPOM, UCIOJIB30BATh €INHYIO0 CUCTEMY 0003HAUYCHUIA.

[IpenogaBatento cieayeT AJOOMBATHCS CUCTEMATUYECKON HEMPEphIBHOM pabOThI CTY/EH-
TOB B TCUECHUE CEMECTPa, HEOOXOIUMO BBHISBIISTH CHIIBHBIX CTYJACHTOB M MPUBIIEKATh MX K HAyY-
HOI1 paboTe, K Y4acTHIO B Pa3HOTO pojia OJIMMITHAaX U KOHKypcax.

CTyzneHT AO0JKEH OLyLaTh 3aMHTEPECOBAHHOCTh IIPENOAABATENS B JOCTH)KEHUN KOHEY-
HOTO pe3ysbTara: B MPUOOpETEeHHH OOYyYaloIIMMHCA MPOYHBIX 3HAHWM, YMEHUN U BIIaJCHUS
HAKOIICHHOH MH(pOpMaIMe s peleHus 3a1a4 B po(peCCUOHATBHON 1A TEIIbHOCTH.

6.2 O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Bo3M0KHO MpoBeieHNEe 3aHATUI U aTTECTallui B JUCTAaHIIMOHHOM (hopMaTe C MPUMEHEHUEM CH-
CTeMBbl AMCTaHIMOHHOTrO o0ydeHust yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
dbenpoii «MateMaTiKa JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Mopsinok mpoBeaeHus paboT B JUCTAHIMOHHOM (hOpMaTe YCTaHABIUBACTCS OTACIBHBIMHU PACIIO-
PSOKEHUSIMH TIPOPEKTOPA 1O y4eOHOI padoTe 1/WiTH HEHTPOM Yu4eOHO-METOANIECKON paboTHI.

6.3 MeToanuyecKue yKasaHus JJIs 00y4aK0IIMXCH 10 OCBOCHUIO TUCHUIIIMHBI
Pazgen: aymeMeHTHI JIMHEHHOW anreOphl

Marpuipsl 1 onpeaenuteny. IIpexae Bcero, CTyeHT 10JKEH HOHATh, YTO MAaTpULa — 3TO Tad-
JIMLIA Yucell (IpUYeM 3Ta TabIKULa MOKET UMETh OIMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, 8 MOXKET
OBITH M MPSIMOYTOJIbHOM ), @ OIPEEIUTENb- 3TO YUCIIO, 3aIIMCHIBAEMOE B BHJI€ KBaJIpaTHON Tal-
JIUIBL, TO €CTh ONPEIEIUTENN CYIIECTBYIOT TOJBKO y KBaJPaTHBIX MaTPULL.

Crenyer o6patuth 0co00€ BHUMaHUE Ha ONIEPALUIO0 YMHOXKEHHS MPAMOYTOJIBHBIX MAaTPUIL U 110-
HSITh, KAKAM TIOJTy9aeTCsl MMOPSI0K MaTPHUIIBI — pou3BeaeHus1. OCOOEHHOCTh MaTPHI] TAKXKE CO-
CTOUT B TOM, YTO [TPOU3BEIEHNE MATPHI] HE IEPECTAaHOBOYHO, TO ecTh AB # BA .Cnenyet 006s13a-
TEJBbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3aIauu.

BaxHbIM siBIsieTcs MOHsATHE 00paTHON MaTpuLbl. Hajo 3HaTh ycioBHe CyliecTBOBaHUs 00paT-
HOW MaTpHIIbI U aJITOPUTM €€ ocTpoeHus. [lociie ee BeIUMCIEHHS 11€J1ecO00pa3HO AenaaTh Ipo-
BEpKyY MPaBUILHOCTH PEIICHHS, BHIOIHUB onepaiuio yMHoxeHus AA=E (momkua momy-
YUTHCS €IMHUYHAS MaTPULIA)

[Tpu u3ydeHUM onpeIeTMTENCH HaI0 YETKO YCBOUTH IMOHATHS MHHOPA, alre0pandeckoro J1o-
TTOJIHEHU S, 3HATh MHOTOYHMCIICHHBIC CBOMCTBA onpeeuTeNs. J{s OCBOCHMS TEXHUKH BBIYUCIIC-
HUS OTIpeIeIUTeNeH 1eecoo0pa3Ho, BEIOpaB MPOU3BOILHBINA ONPEICITUTEIb BBIIIE TPETHETO T0-
PAIKa, PACKPBITH €r0 Pa3IMYHBIMU CIIOCOOAMHU, IPUMEHSSI Pa3I0KEHUE U MO CTPOKAM U TI0
ctonbuam. OOpaTuTe BHUMaHKE, KaKHe CTPOKH (CTONOIBI) MPEANOYTUTEIbHEE BRIOMPATH IS
PaCKpPBITHUS ONPEACTUTENS, YTOOBI YIIPOCTUTH €ro BhrurcieHne. Oco6eHHO 3P PEKTUBHO BBIYHC-
JICHUE OMPEISTUTENS C IIOMOIIBIO AIIEMEHTAPHBIX MPE0OPa30BAHMA, TPUBOAIINX €0 K Tpe-
yrOJIbHOMY BHILY.
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[Tpu n3yueHnu peneHnii cucTeM TUHEHHbIX anredpandeckux ypaBHenuit (CJIAY) obparure
BHUMaHHME, NPEXK/E BCETr0, Ha MOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS PEIICHUI
B 3aBUCHUMOCTHU OT COOTHOLIEHHUS MEXAY PAHIOM MaTpPHULIbl, PAHIOM PACLIMPEHHON MaTpUIIbI CU-
CTEMBI U YHCJIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTHTe BHUMAaHNE HA YCIOBUS IPUMEHEHUS
¢dopmyn Kpamepa u Metoza 00paTHOil MaTpuliel. BHUMaTenbHO pazbepute NpUMephl pereHHs!
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX aredpandyeckux ypaBHeHU metonoM ["aycca (BBeaeHue Oa-
3UCHBIX M CBOOOJIHBIX IEPEMEHHBIX ).

Pazgen: DneMeHThI BEKTOPHOM anreOphl

[Ipu u3yyeHun 1aHHOM TeMbl 0OpaTUTE BHUMAHNUE HA JIMHEHHBIEC OTlepalluy HaJl BEKTOPaMHU, Ha
MOHATHSI TMHEWHON HE3aBUCUMOCTH U JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha (PyHIaMeHTaIbHOE
MoHsATHE 6a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3sioKeHHe

BEKTOpa 1o 0asucy.

3HaTh oMpe/eeHre, TEOMETPUUECKUE CBOMCTBA CKAISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO MPO-
W3BEICHUS BEKTOPOB, (OPMYJIBI ISl KX BHIYMCICHUS B BEKTOPHOU U B KOOpJIMHATHOU (hopme.
OO6s13aTeNbHO 3HATH U YMETh MPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJJTMHEAPHOCTH U KOM-
IJIAHAPHOCTU BEKTOPOB.

Paznen: KoMIieKCHbIE YMCIa U MHOTOUYJICHBI

B sToM paznene, mpexae Bcero, HaJl0 MOHATh, YTO KOMILIEKCHOE YHCIIO SBHJIOCH PaCIIUPEHHEM
MOHSATHSI IEHCTBUTENBHBIX YHCET, 3HATh ONpeeIeHne U TpU (HOPMBI 3aITHCH KOMITJIEKCHOTO
yrcina (anredpanyeckyro, TPUTOHOMETPUYECKYIO U MTOKa3aTeIbHYI0), TEOMETPUUECKYIO HHTEP-
MPETAIMI0 KOMIUIEKCHOTO YHCIIa M B3aMMHO-0JJTHO3HAYHOE COOTBETCTBUE MEKY MHOYKECTBOM
KOMIUICKCHBIX YUCEJI 1 MHOKECTBOM TOYEK KOMIUICKCHOM TUIOCKOCTH. 3HATh opMmyiTy Ditiepa.
KomrmiekcHbie yncia MOKHO H300paXkaTh € MMOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM TIOCKOCTH.
[ToaTomy omepamnuu CI0XKEHHS U BEIYUTAHUS KOMITJICKCHBIX YHACE MOTYT OBITh CBE/ICHBI K OTIe-
palusaM CIIOKEHHS M BBIUUTAHUSI COOTBETCTBYIOIUX BEKTOPOB.

Ha,[[O 3HATb 1 YMCTb BBIIIOJIHATH OIICPALIUN YMHOKCHUS, NCJICHU, BO3BCACHU B ITOJIOKUTCIIb-
HYIO CTCIICHb KOMIIJICKCHBIX YUCEJI, 3allTMCAHHBIX B TpI/IFOHOMeTpPI‘lCCKOfI q)opMe, HU3BJICUYCHUA
KOpHA N-OM CTEIICHN W3 KOMIIJICKCHOI'O YHCIa.

CJ'IG]:[yGT O6paTI/ITB BHUMAHHUEC Ha TO, YTO MHOKXECTBO KOMIIJICKCHBIX YHUCCIT SABJIACTCA 3aMKHY-
ThIM, TO €CTb JII00ast anre6pa1/1qec1<as[ onepanursa Haal KOMIIJICKCHBIMH YUCJIaMH HE BBIBOJUT 3a
IMpEaCIIbL 0071aCTH KOMIIJIEKCHBIX YHCEl.

Hano 3HaTh pa3nuyuHbIe BUABI pa3JIOKEHUS MHOTOWIEHA HA MHOYKUTENH JUIS CIIy4aeB, Korja cpe-
JI1 KOPHEH MHOTO4JIEHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEJIEHUs OYAyT UC-
10JIb30BAThCS, HAIIPUMEP, B UHTETPAJIbHOM HCUYHMCIIEHUU NPU BHIYMCIEHUN UHTErPajIoB OT APO0-
HO-pallMOHAJIbHBIX PYHKIMH, IPU PEIICHNN JTUHEWHBIX OJTHOPOAHBIX JU(PPEepEeHIINATbHBIX
YpaBHEHU N-TO MOPSIIKA C TOCTOSTHHBIMU KOA(pUITUEHTaAMH.

Pazgen: Ananmutuueckas TeoOMETpHUAd

[Ipy n3y4eHUn aHAIMTUYECKOU TE€OMETPUHU CIIEAYET, IIPEXKIE BCETO, IIOHATH, UTO €€ 3aJa4eh
SIBJIETCS U3yYEHUE FEOMETPUUECKUX O0BEKTOB MIPU MOMOIIN AHATUTUYECKUX METOJIOB alIre0pbl
Y MaTEMaTUYECKOI0 aHaIn3a. B OCHOBE TaKOro moixo/Aa JeKUT METO/ KOOPIMHAT, BIIEPBHIE CH-
cTremMatuyecku npuMeHeHHbIi P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPUU (TOUKA, MTpsiMas,
IJIOCKOCTh) ABJISIIOTCS HEOTIPEAEIIEMbIMU, U JIUISl UX OMUCAHUS IPUMEHSIETCS] aKCHOMaTHYECKHM

14



METOM, MO3BOJISIONIUI YCTAaHOBUTH B3aMMMHO OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOXKCCTBOM
TOYECK HpHMOﬁ 1 MHOXXECTBOM HeﬁCTBHTCHBHBIX YHUCCJI U, TAKUM 06p330M, BBECTH CUCTEMY KO-
OpAuHaT.

Hano getko ycBouTh paznuunblie (OpMbl ypaBHEHUN IPSIMOU U MIIOCKOCTU YMETh MEPEXOIUTH OT
oHOU (opMmbl K Apyroi. ClieayeT OCMBICIUTD U YCIICIIHO MPUMEHSTh PEIICHUS KIIaCCHYECKUX
3aJ1a4 aHAJIMTUYECKON r€OMETPUH O B3aMMHOM PACIIOJIOKEHUU IPSIMBIX U IIIOCKOCTEH, yMETh
OTIPEJICNIATH YIIIbl U PACCTOSHUS MEXKIY Pa3INYHBIMH F€OMETPUUIECKUMHU 0ObEKTaMH.

OTMeTuM B 3aKJIIOUYEHHUE, YTO YCIIEIIHOE U3yUeHUE AUCUUIUINHBI « JInHelHas anreOpay, mproo-
peTeHre He0OXOIUMbIX KOMITETEHIMI, YMEHUI 1 HABBIKOB BJIAJICHUS] MAaTeMAaTUYECKUM arlnapa-
TOM TpeOyeT OT CTYAEHTOB OOJBIION caMOCTOSTENbHON paboThl. OOpaTuTe BHUMaHUE, YTO KO-
JUYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOSITEIbHYIO Pa00OTY B COOTBETCTBUHM C YYEOHBIM IIJIAHOM,
00JIbIlIe YKCIia YacoB, OTBOJIUMBIX HA BCE BUJbI AyAUTOPHBIX 3aHATHIA.

7.MDOH/ OLICHOYHBIX CPEACTB

®oHJ O1IEHOYHBIX CPelCTB IpeacTasieH B [Ipunoxkennn 2 k paboyeld mporpaMMe 1 BKJIIOYAET
pazaenbl:

1. MeTobl KOHTPOJIS ¥ OLIEHUBAHUS PE3yIbTaTOB 00y4YEeHUS

2 lllkana u KpUTEPUH OLIEHUBAHUS PE3YJITATOB 00yUCHHUS

3. OueHOYHBIE CpE/ICTBA

3.1. Tekymuii KOHTPOIb

3.2. [IpomexyTOdYHAS ATTECTAIIUS
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Ilpunoscenue 1

TemaTn4yeckuii VIaH COAEPKAHUA JUCUUILINHBI «JIuHeliHAs aJredpa)» 1Mo HANPABJIEHUIO OATOTOBKH
15.03.05 «k KOHCTPYKTOPCKO-TEXHOJOTHUYECKOe 00ecredeHne MAIIMHOCTPOUTEIbHBIX IIPOU3BOACTBY

Ipopuin:

«CpeacrBa aBTOMATH3aAUMHU U 02361 JAHHBIX /15l IPOEKTHPOBAHUS

TEXHOJOTHYCCKHUX ITPOU3BOACTB»

(dbaxanasp)
®opMa 00y4eHUS — 0YHO-3204YHAS
I'on npuema 2023/2024
| Buabl yueOHoii paGoThbl, BKJIIO-
=3 Y . ®opMmbI
5 g S| uasi caMOCTOSATETLHYIO paboTy Buabl camocTosATeIbHON PadoThI ATTe-
n/n Paznen g 5 § CTYEHTOB, U TPYA0EMKOCTH B CrynenrtoB cTamm
S 5 = yacax
S | /C | J1ag | CPC | KCP | K.P. | KL | PTP | Peepar | Kip | 2 | 3
IlepBbIii cemecTp
Pazgen 1. DiieMeHTHI JIMHEHHOH aJITe0-
pbI
[Tonsitue matpunel. Buast matpun. Omne-
1 | pamum Hajx MaTpUIlAMU B UX CBOKMCTBA. 1 1 4 4
OmnpenenuTesny, X CBOWCTBA M BBIYHCIIC-
HUs. Beruncnenue onpeaenuTeneii pas-
JMYHOTO TTOPSIKA
OmnpenenuTesny, X CBOWCTBA H BBIYHCIIC-
Hus. Beruncnenue onpenenuteneit pas-
2 | IMYHOTO MOPSIKA. 1 2 4 4 +
Boiiaua 3agannii PI'P Ne 1 o aiuHeiinoii
anreope
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OOpaTHast MaTpHUIIa U AITOPUTM €€ BBIYHC-
JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHuUs
Matpuil. MaTtpudHas ¢opma 3amnucu cu-
CTEMBI JIMHEHHBIX alIrTeOpanvecKux ypas-
HEHUI. PaHr Matpuiipl

CJIAY, ocHOBHBIE MIOHATHUS PELIEHUS,
COBMECTHOCTH U HECOBMECTHOCTH CHCTE-
Mbl. Penienre cucreM TMHEHHBIX YpaBHe-
Huii metogoMm Kpamepa, meTomgom obpart-
HOW MaTpulbl, MeTogoM ["aycca. Teopema
Kponekepa — Kanemm.

Pa3jien 2. DieMeHTHI BEeKTOPHOIi ajireo-
pbl

JIuHeiliHbIe onepaiu HaJl BEKTOpaMu, UX
cBoMcTBA. JIMHEHHAs 3aBUCUMOCTD 1 HEe3a-
BHCHMOCTh BEKTOPOB. [loHsATHE Oa3mca.
Koopannatsl BekTOpa.

CkansipHO€, BEKTOPHOE U CMEILIaHHOE IPO-
N3BCIACHUS BCKTOpOB, nux CBOI\/'ICTBa.
Boinaua 3aganuii PI'P Ne2 mo BekTop-
HOM ajredpe

Paznoxenue Bekrtopa mo 0Oasucy. Opro-
HOPMHPOBaHHBIM 6a3uc. Beruucnenue cka-
JIApHOr'0, BEKTOPHOTO U CMCIIAHHOI'O IIpO-
U3BEJCHUH BEKTOPOB, 33/JaHHBIX KOOPIU-
HaTaMM B OpPTOHOPMHUPOBAaHHOM 0azuce.
VYCloBUsT  OPTOTOHAJIBHOCTH, KOJUIMHEap-
HOCTH, KOMIUIAHAPHOCTU BEKTOPOB

JIuneitnsle npocTpancTsa. [Ipeobpazosa-
HUE MaTPHIIBI JIMHEHHOTO oTlepaTopa npu
nepexoze ot 6a3uca k 6azucy. CodbcTBen-
HBIC 3HAYCHUS M COOCTBEHHBIE BEKTOPHI
MaTpHUIIbI
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Pa3nen 3. KomniiekcHble 4ncsia 1 MHO-
ro4wieHbl

DopMbI 3aMKCH, OTIepalliy HaJl KOMILIEKC-
HbIMH ynciiamu. @opmyina Myaspa. 13-
BJICUCHHE KOPHSA U3 KOMIUIEKCHOT'O YHCIIa

10

Pa3noxxeHre MHOTOWIeHA HA MHOYKUTEIIH.
OcHoBHas Teopema anredpsl
KoHTpoJIbHBII TeCT 1o ajaredpe

10

11

Pa3nen 4. AHaauTu4deckasi reoMeTpust
CI/ICTGMI)I KOOp[[I/IHaT. Pa3JII/I‘-IHI)I€ THUIIbI
YPAaBHEHUH IIJIOCKOCTH.

11

12

PasnuuHble THIIBI ypaBHEHUH NPSMOW Ha
IIJIOCKOCTH U B IPOCTPAHCTBE

Boiiaua 3ananuii PI'P Ne3 no ananu-
THYECKO# reoMeTpHu

12

13

B3anmHoe pacnonoxkeHue NOpSAMbIX Ha
IJIOCKOCTH M B MIPOCTpaHCTBe. Brrumcie-
HHUE PACCTOSIHUW MEXKIY IBYMSI TOYKaMHU,
TOYKOHN U MpsAMOH.. B3anMHOe pacronoxe-
HHE IUIOCKOCTEN. Bhruncienue pacCTOSHUM
MEXK1Yy TOUKON U INIOCKOCTBIO

13

14

Kpussie BTOpOro mopsiika HX reoMeTpu-
YECKUE CBOWCTBA. YPaBHEHUS DJUIMIICA,
runep6osbl, mapadossl O0Iee ypaBHEHHE
KpHUBOW BTOpOro mnopsiaka. Ilpusenenue
KPUBBIX BTOPOTO MOPsAKAa K KAHOHMYECKO-
My Buay. [loBepxHOCTH BTOpPOro nopsiaxa.
KoHTpOJBHBIN TeCT 10 AHATUTHYECKOH
reoMeTpuu

14

dopMma aTTecTalun

15-
18

Bcero yacos nmo gjucuuniinge

18

32

60
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PI'P

CcTa
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Ilpunoscenue 2

®OH/I OHEHOYHBIX CPEACTB
MO JUCHUTLIAHE

«/InnerHas ajaredopa»

Hamnpasnenue moarorosku: 15.03.05 «kKoHCTPYKTOPCKO-TEXHOJIOTHUECKOE 0OECIIeYeHUE MAIITHHO-
CTPOUTEILHBIX TIPOU3BOICTBY.

[Mpoduns: «CpencrBa aBroMaTu3anuu U 0a3bl TAHHBIX JUISI TPOSKTUPOBAHUS TEXHOJIOTHUECKUX
TIPOH3BOJICTBY.

Kadenpa: «Marematukay.

1. MeTtoabl KOHTPOJISA U OLIEHUBAHMSA Pe3yJIbLTATOB 00yYeHHUS

J1J1st KOHTPOJIS yCIIeBa@MOCTH M KaueCTBa OCBOCHHUSI AUCIMILTUHBI HACTOSIICH IPOrpaMMoii
MIPEeIyCMOTPEHBI CIIEAYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXKYTOUHAs aTTecTanus (IK3aMeH).

2. lllkaJjia ¥ KpUTEPUH OLIECHMBAHUSA Pe3yJIbTATOB 00y4YeHUs

dopmMa NPOMEKYTOUYHOM ATTECTAIHH: IK3aMeH

[TpomesxyTouHas arrecTanus oOydaromuxcs B (opMe 3K3aMeHa MPOBOJUTCS MO PEe3yibTa-
TaM BBIIIOJHEHHs BCEX BHUJIOB Y4eOHOH pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM 110 JaHHOU
JUCHUIUIMHE, TIPU 3TOM YUYHUTBIBAIOTCS PE3YNbTAThl TEKYLIErO KOHTPOJS yCIIEBAEMOCTH B TE€UEHUE
cemectpa. O1leHKa CTETIEHN JOCTUXKEHUS 00yJaroUMMUCS MJIAHUPYEMBIX PE3YJIbTAaTOB 00YUEHHUS 11O
JUCHUIUIMHE MPOBOJUTCS MPENoJiaBaTesIeM, BEAYLUIUM 3aHATHS 110 TUCHUIUINHE METOJAOM JKCIEepT-
HOM oneHku. [1o nToram npomexyTo4HOW aTTeCTAallMy 10 JTUCUUIUIMHE BBICTABISETCS OLIEHKA «OT-
JIMYHO», «XOPOILIOY», «YAOBIETBOPUTEIILHO)» WU «HEYAOBIETBOPUTEIBLHOY.

Ikana oueHnBaHuA Onucanune

BrimonHeHs! Bce o0si3aTeslbHble YCJOBHUSI NMOATOTOBKHU CTY-
JAeHTa K IPOMEXKYTOYHOH aTTeCTalWHu,lIpEayCMOTPEHHBIE
IporpaMMoil TucuuIuiiHbel. CTyAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHMH, HABBIKOB TMOKA3aTeNsIM, IPUBECHHBIM B
OtinyHo TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSAMU,
HaBBIKAMU, MPUMEHSAET UX B CUTYalUsAX MOBBIIIEHHOM CI0XKHO-
ctu. [Ipr 3TOM MOTYT OBITH IOMYIIEHbl HE3HAYUTENIbHbIE OIINO-
KM, HETOYHOCTH, 3aTPYAHEHMS [IPU NIEPEHOCE 3HAHUW U YMEHUU
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BeimmonHeHs! Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
Xoporo AEGHTAa K IPOMEKYTOYHON AaTTeCTALMM,IIPEAYCMOTPEHHBIE
nporpaMMoil nucuuiuivHbel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHHI, HABBIKOB [TOKA3aTENSAM, [IPUBEICHHBIM B
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Ta0JIMIaxX, OMEePUPYeT MPHUOOPETEHHBIMHA 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMH. B TO ke BpeMs Npu OTBETE AOIMYCKAeT HeCylle-
CTBEHHbBIE NOTPEIIHOCTH, 3aJayd pEIIaeT C HeJAoYeTaMH, He
BIIUSIOUIMMH Ha OOLIUI X0/ pelieHusl.

Y 10BIIETBOPUTENBHO

BeinonHeHbl Bce 00s13aTesIbHBIE YCJOBHSI MOATOTOBKH CTY-
JA€HTa K TPOMEXKYTOYHOH aTTecTalllu,IpeTyCMOTPECHHBIC
nporpaMMoit nuciuIuimHbl. CTYACHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUI, HABBIKOB ITOKA3aTEIIsIM, IPUBEICHHBIM B
Ta0JIMIaX, OMIEPUPYET MPUOOPETCHHBIMH 3HAHUSMHU, YMEHUSMH,
HaBbIKaMu. Ho mokaspiBaeT HernmyOOKHe 3HAHUS, IPH OTBETE HE
JIOIYCKaeT TpyObIX OIMMOOK WU MPOTUBOPEYUH, OJHAKO B
(GOpMYyIUPOBAHUH OTBETA OTCYTCTBYET JIOJDKHAS CBS3b MEXKIY
AHAIM30M, apTyMEHTAIUEH U BBIBOJIaMH, B PEIICHUH 33]1a4 MO-
T'YT COJIePIKAThCS TPyObIe OMHMOKH. J{71s OTydeHus MpaBUIbHO-
r'o OTBETa TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BbinosHeHb! 00s3aTE/IbHBIC YCJI0BUS MOATOTOBKH CTY/IeH-
Ta K NPOMEKYTOYHOH ATTECTALMM, IPEIYCMOTPEHHBIE IPO-
rpamMoi aucuumuinHbel, MJIM cTyneHT 1eMOHCTpUpYET HEMoi-
HOE COOTBETCTBHE 3HAHMI, YMEHUH, HABBIKOB IIPUBEJICHHBIM B
TabIUIax, JOMYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSIBIISCTCS
OTCYTCTBHME 3HAHHUW, YMEHUM, HAaBBIKOB IO psy IOKa3arelew,
CTYJIEHT UCHBITBIBACT 3HAYNUTEIBHBIE 3aTPYAHEHUS NPHU ONEpPHU-
pPOBaHUU 3HAHUSMHU U YMEHUSIMU.

3. OueHoYHBIE CPEICTBA

IIpencrasnenue oue-
Ne | Hammenosanwue one- Kpartkas xapakrepucTiKa OLEHOYHOTO
HOYHOI'O CPEICTBA B
n/n HOYHOT'O CPEACTBA CpencTBa
DOC
1 KonTponbhas (camo- CpenctBo npoBepku yMeHUH npuMeHsATh | KoHTposbHbIE 3a/1a-
CTOATENbHAs) paboTa | TOJMy4YEHHBIE 3HAHMS JUISl peUIeHMs 3adad | HUs (IpUMep)
(KP) OIIPEAEIEHHOTO THIIA T10 TEME UM Pa3ze-
Iy
2 | PacuetHo- CpenctBo mpoBepkH ymMeHuN npuMeHATh | Komruiekr — 3amaHumit
rpaguueckas padbora MIOJIyYE€HHBIE 3HaHM 110 3apaHee ompene- | A BBITTOJIHEHUS
(PTP) JICHHOM METOJMKE Ul pelIeHus 3aJad | pacyeTHO-
WIM 33JaHUA [0 MOJYJII0 WIM JIUCHU- | Tpadudeckoil paboThl
IUIMHE B LEJIOM.
3 YcerHbli CpeacTBo KOHTPOJIs, OPraHU30BaHHOE KaK Bormpocsl o
ompoccoOecejoBaHNe, | CrielMaibHas —Oecela Meaaroru4eckoro TeMam/pazienam
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(YO) paboTHUKAa ¢ OOyYalOIIUMCS Ha TEMBI, JTUCLTUTUTHHEBI
CBSI3aHHBIC C M3y4aeMOW TUCITUIUIMHOM, U
paccuMTaHHOE Ha BBIACHEHHWE O0BeMa
3HAHUK O0YYaroIIerocs Mo OIpee/ICHHO-
My pasfeiny, Teme, mpo0ieMe H T.II.

CucreMa cTaHAapTU3UPOBAHHBIX 33JaHUH,

Tecr H03BOJISAONIAs aBTOMATU3UPO-
4 Bapuanr Tecra
(T) BATh MPOILEAYPY U3MEPEHUS YPOBHSI 3HA-
HUW 1 YMEHUHOOYJaroerocs.
5 | DK3aMeHaIMOHHbIE CpencTtBo MpoBEpKM 3HAHUHM, YMEHUH, | DK3aMEHAIOHHbIE
OuIeTHI HaBBIKOB. MOET BKJIIOYAaTh KOMIUIEKC | OMIJIETHI.

TEOPETUYECKUX BONPOCOB, 3a7ay, MPAKTH-
YEeCKUX 3aJIaHUH.

(Ob)

3.1. Tekyuiuii KOHTPOJIb

OLeHOYHbBIE CPEeCTBA TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH BKJIFOUAIOT KOHTPOJIbHBIE BOIIPO-
Chbl U 3a/aHus B opme OJaHKOBOTO TECTUPOBAHUS ISl KOHTPOJSL OCBOCHHUS OOYYarOIIUMUCS pa3-
JIeJIOB JUCHUIUINHGL, pueM PI'P.

Conep:xanue pacyeTHo-rpaguyeckoii padoTsl.

PacuerHo-rpaduueckas padora Nel no 1uHelHOM anredpe.

Kparkoe coneprxkanue pacueTHO-Tpapuueckoi paboThI:

Marpuipl 1 onpenenureny. Perienue cucteM JMHEHHBIX anreOpandyeckux ypaBHEHHUH MeToAaMu

I"aycca, Kpamepa u oOpaTHOI MaTpHULIbI.

PacuerHo-rpadpuueckas padora Ne2 no BeKTOpHO# ajnredpe.

Kpatkoe conepxanue pacueTHO-rpaduueckoit padboThl:

BekTtopsl, neiictBus HaJ BekTopamu. CKalIIpHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEIEHUS BEKTOPOB.
PacuyetrHo-rpadguyeckas padora Ne3 no aHaJIMTHYECKO reOMeTpUH.

Kpatkoe conepxkanue pacueTHO-rpaduueckoit padboThl:

PaznuuHble BUIbI ypaBHEHHUHM NPSAMOM U MIIOCKOCTU. B3auMHoOe pacnonokeHue nNpsiMbIX Ha MI0CKO-
CTH, TJTIOCKOCTEHN B MTPOCTPAHCTBE.

Kommuiekr 3aganuit
AJIS1 BBITIOJTHeHUsI pacdyeTHO-Tpadguyeckux pador (PI'P)
10 JUCHMIUINHE «/InHelHas ajaredpa»

PI'P Nel, yactp 1

(-1 1 0 2 0 2

3ananue Nel. Jlansr Matpuisr A= u B="0 -3 3.
1 3 2

| ) | |

(4 0 -3 1 1 -1

Brimonauts neiicteus: A2 +8BT .

3ananue No2. [IpoomkUTh TaHHOE MAaTPUYHOE PAaBEHCTBO
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U IIPOBEPUTH €ro AJis MaTpull 4 U B 13 nepBoro

SAJaHA. () A 4 3B)2 — 4A2 —GAB =...
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3aganue Ne3. BeIYucIuTh ONpeACIUTENb ABYMsI CIIOCOOAMU: pa3JIOKEHUEM 110 TIEPBOM CTPOKE U
pa3ioKEHUEM I10 TIEPBOMY CTOJIOITY.

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

3ananue Ned. J{ns nanHOM MaTpHIbl HaiiTH 00paTHyto MaTtpuily. CrenaTth MpoBepKy.

(1 0 2
||1 1 Ow.
-1 2 3

3ajianne No5. Pemuth Matpuunoe ypasaeane AXB=C (umaiitu X). Crenats npoBepky.

(-1 2) (3 4) (0 4)

A=| , B=| ; C=| .
L2 1 \2 3 -9 3

) \ )

3ananue Ne6. Halitu panr MaTpulibl.
1 -1 2 3 7}

05431}
2 3 89 15y
3 -8 2 6 20)

PI'P Nel, 3apaHus 1o pelieHUIO CHCTeM JIMHEHHBIX ajJredpanyeckux ypaBHeHUl
3aznanue Nel. Pemnte cuctemy meronoM Kpamepa. Cnenats npoBepKy.

(|X1+4X2—X3:—2
%2X1+2X2 +3x3=7
| 3x1+6x2—2x3 =1

3ananue Ne2. Pemnth cucremy u3 Nel MetooM o6paTHOM MaTpHUIIbL.
3aganue Ne3. Pemuth cuctemy u3 Nel meronom [Maycca.

3amanue Ne4. Permuth HEOTHOPOIHYIO CUCTEMY MeToaoM I 'aycca. HaitTu o61iee pemienre u 9act-
HO€ pEIIECHHUE.

[| X1+X2+2X3+3x4 =5
{3X14 2X2 —4X3 — 2%4 =1
|| Bx1+4%2 + 4xq =11
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3aganue NeS. Pemuts onHopoHyto cucteMy MetoaoM ["aycca. Haiitu obmee pemenne u OCP.

[2X1 4+ 6%X2 —9%3 — x4 =0
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|§;((1—5X3+X4=0

j 14+3X2 —7X3 —4x4 =0 l

X
| 1—3%2+2x3+5x2 =0
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PI'P Nel, wactp 2

3aganue Nel. Tlokasarsb, 4TO BEKTOpPLI m, N, P o0pa3yroT 6a3uc B MPOCTPAHCTBE U PA3NIOKUTH

BekTop & mo aromy 6asucy: M= (1, -1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4,13).

Bamanme Ne2. JlaHbl BeKTOpsI M u N . BBISICHUTH — KOMIMHEAPHSBI JIM BEKTOPHI @ 1 D .
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n-m.

A
3amanue Ne3. Haiitu |5|, eciu |FTT| =6\/§, |ﬁ| =2,(m,n)=135", a=6n-m.

Bamanne Ned. Jlan A ABC. Haittu B, ecn A(1;-1;2), B(3;3;2),C(7;1;2).

3ananue No5. Ilpu kakux x BeKTOopbl @ ¥ D nepnenmukysspab1?

az(x;l;—4),l;:(x—3;12;x).

3ajganue Ne6. Haiiti miomaas napajuieiorpaMma, HoCTPOEHHOrO Ha BEKTopax a u b .
12, 3 (mn)=

a=2m-5mb=m+m M= 6

3amanue No7. Haiitu rtomans tpeyroiabauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ajanue Ne§. JTanbl BekTOphl &, D, C. BBISACHUTH — KOMILIaHAPHBI JIM BEKTOPBI. ECIIM BEKTOPBI HE

KOMILIAaHApHBI, TO HAUTH 00bEM Mapajuieenumnesia, HIOCTPOSHHOT0 Ha BEKTOpax a.b.cu orpe-
H H

JIEJINTh — KaKylo TPOMKY OHU 00pa3yloT.

5(1;—1;5), b_(2; 4; - 2), c_(3;0;1) .

3aganue Ne9.  Jlns nuHeiiHoro omepatopa A 3adaHbl 00pa3bl 0a3MCHBIX 3JEMEHTOB

Ae1, Aez, Aes. 3anmcars MaTpuily oneparopa 4 B 6asuce e, e, e H Hailtu obpa3

ynemenTa X .

>

€1 =1

D

1+3€2—2¢€3, Aex=e;1—-e2+4es3, Aez =2e1+2e2 +3es,

x|

=261 —-4¢€2+63.

3apanue Nel0. Haiitu coOcTBEHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOPHI JMHEHHOTO OIleparopa,
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3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpHLEeH A — (-4 1) _

|
\7 2)
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PI'P Ne 1, yacrp 3

3aganue Nel. Tlpsmast |1 mpoxoaut uepes Touky A mapamtensro Bektopy (. Ipsamas |2 mpo-

XOJUT yepe3 Touky B mepnenaukyssipro BekTopy IT. HaiiTi TOUKY repecedeHus mpsiMbIX U yroJl

mexny mumu, ecn - A(3;5), J (1;3), B(0;5),1 (-3;4).
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Sananne Ne2. Jlana npsmas |,. TIpsavas |, TPoxXomut depes Touku A u B. Haiitu paccrosaue or

TOYKH nepeceueHus npsameix l1 u 12 1o npsamoii |3.

X=-8t-3
ol A(4;0),B(7:3), | :9x_12y+2=0.
1 iy=3t+4, 3

3ajganue Ne3. Haiitu paccrosaue ot Toukn M, 10 iockocta oL, mpoxozsiueii yepes Touky A

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

3aganue Ne4. HailTu yros Mexay IJIOCKOCTBIO O M TJIOCKOCTBIO [3 , IPOXOAsIEH Yepe3 TOUKU

A,BuC,eom a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanue NeS. 3anucarh KAaHOHUYECKHUE YPaBHEHUS MTPSIMOi, 3a1aHHOM OOIIMMHU YPaBHEHHUSIMH.

X+2y—-9z-10=0;
3x+4y+8z2-24=0.

Bananue Ne6. Haiitu ToUKy nepecedeHust psmoii | u miockocty OL U yroi Mex1y HUMH.

X+2_y_z-1 oixt2y-37-12=0,

3 4 -2

Bamanue No7. Ilpsimas |1 mpoxomut yepes touku 4 u B. Ilpsmas |2 npoxomut depes Touxy M

HEPNEHANKYISAPHO IIOCKOCTH O . Haittu yron mexay npsambivu |1 u |2 1 BIssicHUTB — neskart iu

OHH B OI[HOﬁ IIJIOCKOCTH HJIM CKPCIIMBAIOTCA.

A(9;-3;1),B(4;4;,-5),M (-1;11;-11), a:2x+3y—-z-1=0.
(x+3)* ¥
+-— =1 yka3aTb (OKYCBHI, IKCLIEHTPUCHUTET, TUPEK-

49 25
Tpuchl. [TocTpouTh KpUBYI0, H300pa3uTh POKYCHI, UPEKTPHCHI.

3amanue Ne8. Jlns naHHOM KpUBOHI

3ananue No9. IMpusectu ypapHenue kpuoit  9x% — 25y —18x + 200y —616 =0 x kaHOHHYECKO-
MY BHJLY M TIOCTPOUTH KPHUBYIO.

KonTposibHbIe 3a1aHus (MPpUMeEPHI)

B .
ApUaHT | | f(x):_x3+2xz—x+3,A=(—1 0)

1. Hant 3HaueHna matpuyHordmH@rouneHa F (A) L )
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2. HalTV paHr MaTPULLbI NPUBEAEHUEM K CTYNEHYATOMY Bm,u,y|
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1 2 1

3. BbluMCAUTL onpeaenutens NpuBeaeHUem K CTyneH4aTomy Buay 3 5 3

2 7 -1

4. Halitu matpuuy, 06paTHyro AaHHOM (a). PewunTb MaTpMyHoe ypaBHeHKe (6)
(1 =2) 3 5)
—5 3 (6) | | |

(a) (
i | \-3 4 JX =(_32 -1 0)
\

2 7 -l
)

5. PelunTb cucTemy ypaBHEHUI. YKa3aTb obliiee U 0ZIHO YacTHOe pelleHue (a).
PewmnTb cuctemy ¢ NoMoLLbio 06paTHOM MaTpuubl 1 no dopmynam Kpamepa (6)

|(4X1 +9X2 —5x3 —8%x4 =5 [Xl +2X2 +X3=5

(@) "3X +7x —2x —4x =4 (6) —5X +3x =-7
% 1 2 3 4 { 1 2 3
|2x +5X +X +3x =3 |2x +7X —x =13
L 1 2 3 4 L 1 2 3

BapuaHTt

1. PacnucaTb pasnoxeHune BeKTopa )Zno BEKTOpam E, (i,rj

x={5-121}, p={1,-3,0},q={1,-11},r={0,-1,2}

— —

2. KonnuHeapHsl v BeKTOpbl P 1 ( ?

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

3. JaHa nupamuaa c sepimHamm B Toukax A1A2AzAs.
A1(-2,4,8), A2(4,-1,2), A3(-8,7,10), As(-3,4,-2)

HanTu:

a) yron mexkay pebpamn A1Az, AilAs

6) 06bem Nupamuabl

B) AU/IMHY BbICOTbI ONyLLeHHOW Ha rpaHb A1A2A3

r) HaNTK ANUMHY MeAMaHbl, NPOBeAeHHY0 13 BeplwmnHbl A1 K pebpy AAg
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4. BblumMcAunTb Naowagb napansienorpamma, NOCTPOEHHOro Ha BeKTopax a U ba - Yron mexay Bekrtopa-

Mu B.M a

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

BapuaHT
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1. Halitn pacctoaHme ot Toukn Mo ao nnockoctu (|\/|1|\/| 2Mg):

Mo (-9;10;2), M1 (0;7;-4), M2(4;8;-1), M3 (-2;1;3)
(X+y+2-2=0

2. BbinucaTb KAHOHUYECKOe ypaBHEHWE NPAMOIA:
Xx—y—3zt6=0

3. HaltiT1 TOYKy nepeceyeHns Npsamoin 1 NaoCKOCTU: x—2 = y-3 _1Z +1 oy x4 y+2z2-9=0

1 1 -4
4. Hattntouky P cummetpuunyio Touke P otHocutenbHo npamoti | : P(O;—l;3) m  X=1_ y o )
L YA
! 1 -1 1
npamow

5. HanucaTb ypaBHEHME NNOCKOCTU OL npoxoasalei yepes Touky Mo v nepneHamkynsapHo
(MlM 2): M0(3;2;0), M1(4;1;5), M2(2;—1;4).

6. HaliTV KOCUHYC yrna mexKay NAoCKoCcTAMM Oy U Oy :

0,:3Xx—y+3=0, o, : Xx—2y+52-10=0

BapuanT 3agannii npOMeKyTOYHOI0 TECTa
(=2 0 8 1 -5)
s 4 7 2 4 ||
1.1. HalTK paHr maTpuLbl NpUBELEHNEM K CTYNEHYATOMY BUAY | _8 5 5 -3 -13 ||
17
11 3 13 5 )

2\, (2 3 5)
s 1 o
\ )\ )

[|xl+2x2+x3=5

1.2. PelwmnTb MaTpU4HOE ypaBHEHNE ( 1

1.3. PewuTs cucTemy no dpopmynam Kpamepa 4 b%xlf;%z +:)3(X3_=1—37
L 1 2 3

2.1. Hanucatb pasnoxeHue sektopa X no sektopam P,0,1 X 2{5,—12,1}, p :{ 1,_3,0} .q :{ 11_1,1},

— —

r={0,-1,2}

— —

2.2. BolumcaunTb nowaab napannenorpamma, NOCTPOEHHOIO Ha BEKTOPAX amn b Ol —yron mexay BeKTopamum p n q
T
o =

azzprab=p-%.  [A-2.[=2 \
2.3. [laHa nMpammaa ¢ BepLIMHaMM B TOYKax A1A2A3A4. A1(6,1,3), A2(6,—2,—3), A3(2,2,0), A4(—5,1,0)

HalTv AanHY MeamaHbl, nposeaeHHyto 13 seplmibl AL k pebpy A2 Az
3.1. HaliTi TouKy nepeceyeHuns NPSMOW U NIOCKOCTU:
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T2 Y3 yi2-9-0. 1 1 4

3.2. HanTm Touky P CUMMETPUYHYIO TOUKE P orhocutensho npamow l: P(O;—1;3) 7]

1
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3.3. Hanucatb ypasHeHue naockoct O npoxogsweit uepes touky Mo 1 neprenaukynapHo  npsmoit (Mle ) :

Mo(3;2;0), M1 (41;5), Mz (2;-1;4).
4.1. laHa Kp1Bas BTOPOTro NopaaKa X2 + 4y2 —12x+16y +16 = 0 . Mony4nTb KAHOHMYECKOE YPaBHEHWE KPUBOIA U NOCTPOUTD .ee

! ! !
4.2. CocTaBuTb MaTpuLy nepexoda ot 6asuca € ,6 ,6 kb6asmcy € ,€ ,€ , ecrm
1 2 3 1 2 3

1 =281+8,+83, 8 =816, +63, 65’ =81+ 28, +63

Kpurepum onenku:

- OIICHKA «3aYTEHOY» BBICTABIIACTCSA CTYACHTY, €CJIM OH PETYJSIPHO B TEUECHHUE CEMECTpa Mpe/CTaB-
JISIT PEIICHMS 3a/1a4, BBITTOJTHIII TIOJTHOCTBIO BCE 3a/IaHMS U KX 3aIUTHII, OTBETHB Ha BOIPOCHI Tpe-
I10JIaBaTCIIs;

- OLICHKA «HE 3a4YTE€HO» BBICTABIISACTCS CTYJICHTY, €CJIM OH HEPETYJSIPHO B TEUECHUE CEMECTpa Mpe/l-
CTaBJISLT PEIICHUS 33]1a4, BBIMOJHIII 33/IaHUS HE MOJIHOCTHIO MM BOOOIIE HE MPEACTABISI PaboThI
Ha TIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IIPEoaaBaTers.

Jis mpoBeAeHUsT TEKYIIEro KOHTPOJS 3HAHWH CTYACHTOB B IHCTAaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoit «MaTemaTnka» OHJIAWH-KypcaX MMEIOTCS MPOMEKYTOUHBIE (ITPOOHEIE)
TECTBHI.

3.2. Ilpome:kyTOYHASA aTTeCTALMS

[TpomesxyTounas arrectanus - (3K3aMeH) IPOBOIHUTCS 110 OMIETaM B YCTHOM (opme.
Bpems 11 HOATOTOBKM OTBETA HA BOTIPOCH HE Oosiee 45 MUH.

buser BKI04aeT TEOPETUYECKHUI BOIIPOC U 3a/1a4U.

KommiekTsl 5K3aMEeHaIMOHHBIX OMIIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
Tunosble BApUAHTHI OUJIETOB NPHJIATAKOTCS.

KomiuiekT Bonpocos

[0 JUCUUIUINHE«/InHeiiHas aaredpay»

=

Martpuiipl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpUIlaMH, UX CBOWCTBA.

YMHOK€EHUE NPSAMOYTOJIbHBIX MaTpPULL.

MatpuuHas popma 3auCH CUCTEMBI JIMHEWHBIX alre0pandeckiux ypaBHEHHM.

Onpenenureny ¥ X CBOWCTBA.

[Tonsitue onpenenutens. MUHOPHI U aredpanvecKue JOMOTHEHMS.

CucreMbl IMHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE IOHATHS U ONPEIEIECHUSI.

[IpaBuio Kpamepa penieHus CUCTEM JIMHEWHBIX YPaBHEHHH.

OOparHas MaTpula U e€ BBIYMCICHHUE. Y CIIOBUE CYIIIECTBOBaHUS 00pPaTHONM MAaTPHUIBL.

10 Pemenue cucrem TMHENWHBIX areOpandyeckux ypaBHEHUN METO/1I0M 0OpaTHOU MaTpHIIbL.

11. Meton 'aycca pemieHust cCTeM JIMHEHHBIX YPaBHEHH.

12. Pemienue npou3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTo1oM ["aycca.

13. Panr marpunsl. Teopema Kponekepa — Kanemmm.

14. OnHopoHBIE CUCTEMBI TMHEWHBIX ypaBHEeHHH. Kpurepuii cylecTBOBaHUS HETPUBHUAIBHBIX pe-
LICHUH.

15. TloHsTHE BEKTOpA U TUHEWHBIE ONEPAIIMH HaJl BEKTOPaMHU, CBOMCTBA OIEparHid.

COoNO R WN
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16. JIuneitnasi KoOMOUHAIIHS BEKTOPOB.
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17. JIuneiinast HE3aBUCUMOCTb U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUECKUX BEKTOpoB. Kpurepuii
JIMHEWHOM 3aBHCUMOCTH.

18. [TonsTue 6a3uca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbI 0a3uc. Pa3noxxeHnne BeKTopa 1o BEKTopam Oas3uca.

20. YropsiioueHHast TPOiKa BEKTOPOB.

21. CxansipHoe, BEKTOPHOE U CMELIaHHOE POU3BECHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22. Y cloBHs OPTOTOHAIIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMITJIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe MPOCTPAHCTBRA.

24. Marpuiia nepexosa ot 6asuca kK 6asucy.

25. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHSI MATPHIIBI.

AHaJINTHYeCKAsA TeOMeTpus

1. Cuctemsl koopauHaT. [lekapTOBbI IPSMOYTOJIbHbIE KOOPJAMHATHI Ha IUIOCKOCTH U B IPOCTPAH-
CTBE.

[Tonspuas cucremMa KOOpAUHAT.

PaznuuHble TUIBI ypaBHEHUH INIOCKOCTH U MPSAMOI.

Beruuciienue paccTosHUN MeXy ABYMS TOUKaMHU, TOUKOH U MPSAMOMN, TOUKOH U INIOCKOCTBIO.
Brruncnenue paccTosiHUSI MEX1y CKPEIIUBAIOIIUMHUCS TPSIMBIMU.

Beruuciienue yrioB Mexay AByMs NPSIMBIMU, IPSIMOM U IJIOCKOCTbBIO, ABYMS IIIOCKOCTSIMU.
KpuBsble BTOpOro nopsaka Hx reOMETpUYECKHE CBOMCTBA M ypaBHeHUs. [IpuBenenue kpuBon
BTOPOIO NOPsi/IKa K KAHOHUYECKOMY BUJTY.

8. KanoHwnyeckue ypaBHEHHUS DILIUIICA, TUTIEPOOIIBI, TapabOoITbL.

9. VpaBHeHHE NOBEPXHOCTH BTOPOTO MOPSAIKA.

10. Kanonnveckue ypaBHEHHsI CepBbl, ILUTUIICON1a, KOHYCOB, THTIEPOOIONI0B, TapaboIOnI0B.

Noookrwn

Tumnosbie BApUAHTHI OWJIETOB
1o AUCIUIUIMHE «JInHeliHas ajaredopa»

MUHUCTEPCTBO HAYKU U BBICLIIEI'O OBPA3BOBAHU I POCCUMCKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJILHOE
VUYPEXJIEHUE BBICIIIEI'O OFPAZOBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHU IOJUTEX)

®daxynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
OopasosarensHas nporpamma 15.03.05 «KoHCTpyKTOpCKO-TEXHOIOrHYeCKoe o0ecrieyeHue
MaIIHHOCTPOUTEIBHBIX TPOU3BOJICTB

ITpodunb «CpencTBa aBTOMaTH3AMK U 0236l JAHHBIX JUISI IPOSKTUPOBAHUS TEXHOJIOTHYE-
CKUX TTPOU3BOJICTBY

HuctunnvnHa  «JIuneitHas anrebpa»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

. QnpenenuTenan M UX CBOMCTBA.
%. 96 WL MaTpUYHOE ypaBHEHHE XB= A, eciu 1 2) (-1 2)

| .
2 1) L 01
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3. Pemmrts cuctemy MeTOJ0M 0OpaTHON MaTPULIBI

[Xl + 2X2 =-1
12x1 —3x, =12

37



4. Jlamer Bextoper 3=(598). " 34 5 ©=(-810-10). [IpoBEPHTH — KOMILIAHAPHBI JIH OHH.

Ecmu HCT, HalTH 00BEM napajjiciIclmicaa, IOCTPOCHHOI'0 Ha BEKTOPax 5,b ,C.

5. Haiitu yron Mexxny BeKTopamu a=(1,-2,-2) 1 b_ =(2,0,1).

YTBepxkaeHo Ha 3aceqanuu kadenpel mateMaTuku « 03» 052023 r., mpoTokon Ne 10

W.o. 3aB. kadempoit H.B. Bacuinresa / /

MHWHHCTEPCTBO HAYKHU U BBICILIEI'O OBPAZOBAHI S POCCUMCKON ®EJEPALIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOEOBPA30OBATEJIBHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWI MOJUTEX)

®daxynpTeT 0a30BBIX KOMIIETEHITHH, Kadenpa «Matemaruka»
O6pazoBarenbHas nporpamma 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OeCTIeUeHHEe
MalIHHOCTPOUTEIIBHBIX TTPOU3BOJICTBY

[Ipoduns «Cpencta aBTOMaTH3aIMU U 0a3bl JAHHBIX AJI POSKTUPOBAHUS TEXHOJIOTHYE-
CKUX TPOU3BOJICTBY

Jucturuinaa — «JIuHeHas anreOpa

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Jluneitnas komOuHanus BeKTopoB. basuc. Koopaunats BeKTopa.\
12 -1

2. Beraucmuth onpenenurens Matpuipl C=AT, ecim A=3 1 0.

|Oll|

[ |4%1— 2%z +3%3 =12,
3. Pewmnre cucremy ypaBHeHuii Merogom ['aycca  x +5x —3x =1,
% 1 2 3
| 2%+ 3% - 2% =3
4. TTokasaTp, 4TO BEKTOpbl M= (1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3yroT 6a3uUC B IPOCTPAHCTRBE.

(62}

. [aHo obuiee ypaBHeHHe MpsiMON  —2x+3y—5=0. Hanucats: ypaBHeHUE NPSIMOIi C YTJIOBBIM

KO3(1)CI)I/II_[I/ICHTOM; YpaBHCHUC HpHMOﬁ B OTpE3Kax; HOPMAJIbHOC YPAaBHCHUC HpﬂMOﬁ.

YTBepxkaeHo Ha 3acenanuu kadeapsl MatemMatuku « 03» 052023 ., mpotokon Ne 10

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

I[J'I}I MPOBCACHUA ITPOMEIKYTOUHOT'O KOHTPOJIA 3HaHUH CTYACHTOB B IUCTAHITUOHHOM (I)Op-
MaTe€ B pa3pa6OTaHHBIX Ka(bez(poﬁ «MatemaTuka» OHHaﬁH-KypcaX HMCIOTCA UTOT'OBBIC TCCTHI.
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