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1.  Heuau, 3a1a4m U IVIaHUPYeMble pPe3yJIbTaTbl 00y4eHus 1o
AUCHMIIJIMHE

K ocHOBHBIM yensam 0CBOEHUS TUCHUTUINHBI «JIMHEHAs anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYJIEHTOB 00IIel MAaTEeMaTUYECKOU KyJIbTYpHI;

- TpUOOPETCHHE CTYACHTAMU IIUPOKOTO Kpyra MaTeMaTW4eCKUX 3HAHUH, YMCHUU H
HaBbIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HHAYKTHBHOMY M JIETyKTHBHOMY MHBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEeMaTUYECKON MHTYULINH;

- YMEHUE CTYACHTAMH Pa3BUBATh HABBIKM CAMOCTOSITEIILHOTO U3yUeHUs y4eOHOU U Hayd-
HOM JIUTEepaTyphl, COAEPKALLIECH MAaTEMATUUECKUE CBEACHUS U PE3YJIbTATHI;

- TIOJITOTOBKY CTYJCHTOB K JICATEIHPHOCTH B COOTBETCTBUU C KBATH(DHKAITMOHHON Xapak-
TEPUCTUKON OakanaBpa MO HAMpPaBIEHUIO, B TOM 4Hclie (popMHpOBaHHME YMEHUU HCIIOJIb30BATh
OCBOCHHBIC MaTEMATUIECKHE METO/IBI B POPECCHOHATBHON JACSITSILHOCTH.

- MOATOTOBKY BHICOKOKBAJIM()UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LH(]-
POBOI TypOYJICHTHOCTH M BBICOKHUX TEXHOJOTHYECKMX PHCKOB COBPEMEHHOU ITU(MPOBOH IKOHO-
MUKH.

K 0CHOBHBIM 3a0auam 0CBOCHUS AUCHHUILTUHBI «JIMHEiTHas anreOpa» clieayeT OTHECTH:

- OCBOGHUE CTYJICHTaAMU OCHOBHBIX MOHSITHIA, METOJI0B, (POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JIJISl YCIICIITHOTO PEIICHUS TPUKIIAIHBIX 3a/1a4;

- (hopMupoBaHHe y CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIMi1, COOTBETCTBYIOIIHNX €TI0
HaIPaBJICHUIO MOATOTOBKHA U 00ECTICUNBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYy/a.

OOyuenne mo aucnuiinHe «JIuHelHas anreOpa» HampaBlIeHO Ha (HOPMHUPOBAHHE
y oOyuaromuxcs cienyromux kommnereHuuid B cootBercTBuu ¢ ®I'OC 15.03.05 mo nampasne-
HUu0 noAarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOIMUECKOE 00€CleYeHHe MallllnHOCTPOU-
TEJbHBIX MPOU3BOJCTB, Mpoduib «CpencTBa aBTOMATU3AIMK U 0a3bl TJAHHBIX JUI MPOSKTHPOBa-
HUS TEXHOJIOTHYECKUX MPOU3BOJICTBY, YTBEPKICHHBIM MTPUKa30M MUHUCTEpPCTBA 00pa30BaHUS U
Hayku Poccuiickoit @enepanuu ot 17.08.2020 Ne 1044.

Koa n HamMeHoBanne KoMInereHIum

NHaukaTopbl 10CTHKEHUSI KOMITe-
TeHIHH

YK-1 CnocobeH ocymiecTBIATh MOUCK KPU-
THUYECKHI aHAIN3 U CUHTE3 HHPOpMaIUN
MPUMEHSATh CUCTEMHBIN MOIXO0/ AJIsl PEICHUS
IIOCTABJICHHBIX 33134

NVYK-1.1. AHanusupyeT 3ajady, BbLIEISA €€
0a30BbIe COCTABIISIONINE

NVYK-1.2. OcyuiecTBisieT NOUCK, KpUTHUECKU
OLIEHUBAeT, 000O0IIaeT, CUCTEMATU3UPYET U
pamkupyer uHbopMalmio, Tpedyemyro s
peleH sl TOCTAaBICHHON 3a/jauu

NYK-1.3. PaccmarpuBaer u mpeajaraer pa-
LIUOHAJIbHbIE BapUaHThl PELICHUs] IOCTaBJIECH-
HOW 3a/1a4M, WCIIOJIb3YsI CUCTEMHBIH TMOIXO],
KPUTHYECKH OLIGHMBAET UX JOCTOMHCTBA M
HEJIOCTaTKH

2. MecTo IMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbI

I[I/ICI_II/IHJ'II/IHa OTHOCHTCS K 00sA3aTenpHol yacTu 0joka bl1: MOI[YJ'IL «MaTtemMaTHYEeCKHEe U ecTe-

CTBCHHO-HAYYHBIC TUCHUIIJIMHBD).

Eé HU3YUYCHUC o0ecIeunBaeT N3YUCHUC NUCHUIIINH:




B obsi3amenvrou uacmu:
- MATEeMAaTUYCCKU aHAIIN3;
- pusuka;
- DJICKTPOTEXHUKA U SJICKTPOHHKA,
- CONIPOTHUBJICHUE MATEPUAIIOB,
- TEPMOJIMHAMHUKA H TETUIONEPE/1aya;
- TeOpeTUYECKast MCXaHHKa;

- TEOpUSI MEXAHU3MOB U MalllMH;
- KOMIIBIOTEPHBIN aHAIN3 U ONITUMH3ALIUS SJIEMEHTOB KOHCTPYKITHIA,
- OCHOBBI 3KOHOMUKU;
- KOHCTPYMPOBAHHUE U pacyeT 3JEMEHTOB 000py10BaHUs OTpacy;
- pacyeT TeXHOJIOTUYECKOro 000pYyI0BaHUS OTPACIIU C MPUMEHEHUEM MPUKIIATHBIX TIPO-
rpamm;
- CHCTEMbl ABTOMATHU3HUPOBAHHOI'O MPOECKTUPOBAHMS MAIIMHOCTPOUTEIBHBIX IPOU3-
BOJICTB.
B uacmu, gpopmupyemoti yuacmuuxkamu 00pazo8amesbHuIX OMHOUEHUIL.
- OCHOBBI 00pa0OTKH M aHAJIN3a PE3YJIbTATOB UCCIICIOBAHHA.

3. CTpykTypa u copep:kaHue TUCUUIINHBI

OO61mas TpyI0eMKOCTh IUCIUIUIMHBI COCTAaBIIAET 3 3aueTHbIe eAMHUILIBI - 108 yacos.

3.1. Buasbl yueOHO# padoThl U TPYA0EMKOCTh

n/n Buj yueOHoi padoThl Kotf;‘;iﬂm Cemectp 1
AyAUTOpPHBIE 32aHATHUS 28 28
B Tom unce:
| Jlekuu 8 8
'2 CemMuHapCKUE/TIPAKTUUECKUE 3aHATUS 20 20
JlaGopaTopHble 3aHATHS - -
CamocrosiTesbHasi padora 80 80
IIpome:xxyTOouHas aTTeCTALMA
JK3aMEH C) C)
HTroro 108 108

3.2. Temaruyeckui NJIAH U3y4YeHUSs JUCHUITUHBI

Pasmemién B nmpritoxkeHuu 1 k paboueit mporpamme.



3.3. Coaepxanue pa3iesioB U CHUANINHBI

BBeaenne

Hpe[{MeT, 3ala4i U COACPKaHNC NHUCLUITINHBI. OCHOBHBIE 3TaIbI PasBUTHUA AUCHUILIN-
HBI. CprKTypa Kypca, €ro MeCTo 1 poJib B IIOATOTOBKE 6a1<aJIaBpa, CBA3b C APYI'UMH OJUCHUILINA-
HaMHu.

Pa3znesn 1. DiieMeHTHI JIMHeHON ajredpbl

Tema 1. MaTpuubl 1 onpeae/MTe H.

[Tonsitue marpunbl. Buasl matpun. JlelictBus Hag marpuniamu. Oniepamii HaJl MaTpuiia-
MU U UX CBOMcTBa. OIpenenuTeNn, UX CBOMCTBA M BhIUUCICHUS. [[oHATHS MUHOpA 1 anreOpaun-
YEeCKOT0 JOMOJHEHH. Pa3noxenne onpeaeauTess Mo IeMeHTaM CTPOKH Wi cToOna. Beranc-
JICHUE ONPEEIUTENICH Pa3INYHOTO OPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUS. DIIeMEHTapHble mpeoOpa3oBaHUs MaT-
puil. [IpuBeneHre MaTpuIlbl K IMaroHaJIbHOMY WM TparnelreBUIHOMY BULy. MatpuuHas popma
3aMKiCy CUCTEMBI TMHEWHBIX anreOpandeckux ypaBHeHU. PaHT MaTpHIIbL.

Tema 2.PemieHue cucTeM JIHHEHHBIX aJre0pandecKux ypaBHeHUMH.

CucteMsl JIMHEHHBIX adredpanyecKux ypaBHEHUH, OCHOBHbIE MOHATHA. Pelenne cucrem
JUHENHBIX ypaBHeHMH MeTonoMm Kpamepa, meronom oOpatHoil marpuupsl, metogoMm [‘aycca.
Teopema Kponekepa — Kanemn. Pemenue nmpou3BONIbHBIX CHCTEM JIMHEMHBIX YPaBHEHHU Me-
tonoM ['aycca. PemieHne OIHOPOAHBIX CUCTEM JIMHEHWHBIX ypaBHeHUW. Kpurepuii cyiiecTBoBa-
HUSl HETPUBUAIbHBIX PEIICHUN.

Pa3nen 2. JiieMeHTbI BEKTOPHOM aare0pbl

Tema 1. JIuneiiHble omepanuy HaJ BEKTOpaMH, MX CBOWCTBA. JIMHEHHbIE KOMOWHAITUN
BEKTOPOB. JIMHEIHAs 3aBUCHUMOCTh M HE3aBUCHMOCTh BEKTOPOB. ba3uc cucrembl BEKTOPOB.
EnvHCTBEHHOCTH pa3ioKeHus: BeKTopa mo 6asucy. OpTOHOPMHUPOBAHHBIN Oa3uC.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUSI BEKTOPOB, UX CBOMCTBA. Y CIIOBHS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIUMCIEHHE CKaIAPHOrO,
BEKTOPHOI'O U CMEIIAHHOTO IPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAMHATAMHU B OPTOHOPMHU-
poBaHHOM Oasuce.

Tema 3. Jluneitnele npocrtpanctBa. [loHsTHe 0a3uca mpocTpaHCTBa I€OMETPUUYECKUX
BekTOpoB. [Ipeobpa3oBanne MaTpullbl IMHEHHOIO onlepaTropa Ipu nepexojae ot 6asuca K 6aszucy.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPBl MATPHIIBI.

Pa3gen 3. KoMmieKcHbIE YMCJIA 1 MHOTOUYJIEHbI

[TonsiTue KoMIUIEKCHOTO uMciia. POpMbI 3aUMCU KOMIUIEKCHBIX uMcen. JleHCcTBUS Haa KOM-
mekcHbIMU unciaamu. @opmyna Myaspa. M3Biieuenne KOpHs n-oi MOJIOKUTEIBHONW CTENEHHU U3
KOMIUIEKCHOTO 4rclia. Pa3iokeHne MHOTOWIeHA Ha MHOXHTETU. OCHOBHAS TeOpeMa anreOpel.

Pa3nes 4. AHaamTHYecKas reoMeTpust

Cuctembl KoopauHaT. [[ekapToBbI MPSAMOYTOJIbHBIE KOOPJAWHATHI HA IUIOCKOCTH U B MPOCTPaH-
ctBe. [lonsipHas cucrema KOOpAuHAT.
Tema 1. IIpsimMble U MJIOCKOCTH



PasnuuHbie THITBI ypaBHEHHH IUIOCKOCTH M YPABHEHUH NPSAMOU (HA IJIOCKOCTH U B TIPOCTPAH-
CTBE).

Beruunciienue paccTosTHUN MEXTy TByMSI TOYKAMH, TOYKOW U MIPSIMO#, TOYKOM M TIIOCKOCTBIO.
Berurciienue pacCTOSTHUSI MEXTy CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.

Beruunciienue yriioB MexIy IByMsI IPSIMBIMHE, TIPSIMO# U INIOCKOCTBIO, ABYMSI IZIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOT0 MOPSIAKA

Kpussie BToporo nopsjka, X reOMETPUYECKUE CBOMCTBAa M ypaBHEHUs. [IpuBeneHHe KpUBOW
BTOPOTO TOPSIKA K KAHOHHYECKOMY BHITY.

YpaBHEHUE MOBEPXHOCTU BTOPOTO Mopsiaka. KaHoHWYeckne ypaBHEHHUs cepbl, FIUTUIICOUIA,
KOHYyca, rurnepboiona, napadoaouaa.

3.4. Temaruka NpaKTHYECKUX 3aHATHI MO JTUCHUIIIHHE
«/IuHeiiHas aaredpa»

Ne 3ansaTus Tema 3ansTHSA

1 Paznea 1. DiemeHThI JIMHEHOI ajaredpbl. MaTpulibl, AeicTBUS
Ha/l MaTPULIAMH.
OHpGHGJ’IHTGJ’IH, MX CBOMCTBA W BBIYMCIICHUE. ManI/IqHaH 3aIIuCh

2 CHCTEMbI JIMHEHHBIX ypaBHEeHUH. OOpaTHas MaTpULA U €€ BbIUUC-
JICHUE

3 Pemienue cucreM TMHEHHBIX anreOpanyeckux ypaBHEHUH MeTO-
nom Kpamepa, MmeToiom o0paTHOM MaTpuisl, MeToaoM ["aycca.
Pa3nen 2. DiieMeHTHI BeKTOPHOIi anredpbl. JInnelinbie onepa-

4 LIUH HaJl BEKTOpaMH, UX CBOIcTBa. JIMHEHHO HE3aBUCUMBIE U JIU-

HEHHO 3aBUCHMBIC CHCTEMBI BEKTOPOB. [loHsATHE 6a3uca mpo-
CTPAHCTBA T€OMETPUUYECKUX BEKTOPOB. KOOpaMHATHI BEKTOpA.

CkansipHO€, BEKTOPHOE U CMELIaHHOE IPOU3BEICHUE BEKTOPOB U
UX CBOMCTBA. YCJOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH H
5 KOMIUIAaHAPHOCTHU BEKTOPOB. BpIUncCieHHE CKaJIsPHOIO, BEKTOP-
HOTO M CMEILAHHOI'O MPOU3BEJCHUI BEKTOPOB, 3a/JaHHBIX KOOp-
JMHATAMH B OPTOHOPMHUPOBAaHHOM Oa3uce.

Jluneitnsle npoctpaHcTBa. MaTpuua nepexoja ot 6a3uca k 0azu-
cy. IlpeoOGpazoBanue KOOpAMHAT BEKTOpa PH U3MEHEHUH Oa3uca.
JInHeliHbIE OIlEepaTOphl, NEUCTBUS C JIMHEWHBIMU OIIEPATOPAMM.
CoOcTBEeHHbIE BEKTOPbI U COOCTBEHHBIE 3HAYEHUSI MATPHILIBI

Pa3znen 3. KoMmjieKkcHBI€ YHCIa M MHOroYieHbI MHOXKECTBO
KOMIUICKCHBIX unces. DopMbl 3aImucu KOMILIEKCHBIX yucen. Jlei-
CTBHSI HaJ KOMIIJIEKCHBIMH 4YHCJIaMH. Pa3ziokeHne MHOrowieHa
Ha MHOXXHUTEIIH, OCHOBHAsI TeOpeMa ajreOpbl

Pa3nen 4. AnanuTnuyeckasi reoMeTpusi PaznuuHble TUIIBI ypaB-
HEHMH IVIOCKOCTH U IPSIMO Ha MJIOCKOCTH U B IIPOCTPAHCTBE

B3anMHOe pacnosiokeHue IpsIMbIX Ha INIOCKOCTH M B IPOCTPAH-
cTBe. Bpluncienue paccTosiHUN MEXIY ABYMsl TOUKaMH, TOUYKOM 1
npsMoi.. B3anMHOe pacnosokeHue IUIOCKOCTeH. Bprauciienue
paccTOSIHUN MEKAY TOUKOH U MIIOCKOCThHIO

Kpussle BTOpOro nmopsiika ux reoMeTpU4eCKHe CBOWCTBA. YPaB-
HEHHS dJUIMIICa, TUIepOoIIbl, mapadonsl Obmiee ypaBHEHHE KpH-
10 BOW BTOpOro mopsaka. [IpuBeneHre KpuBBIX BTOPOTO MOpPsIKA K
KaHOHWYECKOMY BUJY. [lOBEpXHOCTH BTOPOTO MOPsIKA




4. Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE O0ecTiedeHue

4.1. HopmarTusHbie 1oKyMeHTHI 4 I'OCTb1

1. ®I'OC 15.03.05. KOHCTpYKTOPCKO-TEXHOJIOTHUYECKOE OOECreueHne MaIIMHOCTPOUTEIbHBIX
npou3BocTB.2020.

2. Axagemuueckuii yueOHBIN IUIaH 10 HampaieHuio noaroroBku: 15.03.05 Koncrpykropcko-
TEXHOJIOIMYECKOe 00eCIeueHNne MalIMHOCTPOUTENbHBIX Mpou3BoACTB. [Ipoduns: Cpencrea
aBTOMaTHU3allMK U 0a3bl JaHHBIX IS MPOCKTUPOBAHUS TEXHOJOTMYECKUX TPOU3BOJICTB.
®opma 00yueHus — ouHo-3a04Hasi. 2023.

3. Va3 llpesunenta Poccuiickoit @enepaunun ot 01.12.2016 No 642 «Ctpaterun Hay4dHO-
TEXHOJIOrn4eckoro passutus Poccuiickoit denepanunm».

4. Tlpuxaz MunucrepctBa obpa3oBanus u Hayku Poccuiickoii @enepanuu ot 23.08.2017 Neo
816 «O6 yrBepxxaennn Ilopsaka mpuMeHEHHsT OpraHU3alMsIMU, OCYIIECTBIISIONMME 00pa-
30BaTEIbHYIO JESATEIBHOCTD, JEKTPOHHOTO OOY4eHHMs], JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOT U NP peanu3anuu 00pa3oBaTeIbHbIX POrPaMM.

4.2. OcHoBHas JuTEpPATYypa

1. 3a6onorckwmii B.C. Jluneitnas anredpa u aHauTHIecKas reoMeTpus (YIeOHBIH KOMILUIEKC):
yuebHoe mocobdue, 2-e¢ u3a. Crep. M.: Mza-so UHOPA-M, 2022. 309 c. (Beicuiee o6pa3oBa-
HUe: OakamaBpuar).

2. Cuporuna UK. Jluneiinas anreOpa v aHalIuTHYECKasi TEOMETPUS: HHTEPAKTUBHBIN KypcC:
yuebHoe nocobue ans By3oB. CIIO6, Uzn-Bo Jlans, 2022. 180 c.

3. Kypc nexuuii mo nuHeiiHON anreOpe M aHAIUTUYECKOW reomeTrpuu: yueOHoe mocobue. //
Kynpssues b.1O., Marsm B.U., Tlokazees B.B., Uepkecora I'.B.. M.: MI'TY «MAMNy,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTponHslii pecypc.]

4.3. JlomoJHUTebHAS JIUTEPATYPA

1. Kparkwii Kypc BbICHICH MaTeMaTHKU [DJIEKTpOHHBIH pecypc|: yueO. - DIeKTpoH. JHaH. -
Mockasa: HJamkos u K, 2017. - 510 c. [Pexxum  pocryna: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ 3kpaHa.] .

2. 3ybkoB B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocues B.b., IIymkaps E.A. Kypc
MaTEMaTHKH JUTsl TEXHHYECKUX BBICIIMX Y4eOHBIX 3aBencHuit. Yactu 1-4. M.: MTTIY, 2012.
400 k3.

3. Uneun B.A., Tlo3usax D.I'. Ananutuueckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
Marem.JuT-pbl, 1988. 224 c.

4. bexnemurnes, I.B. Pemenue 3a1a4 u3 Kypca aHaIUTHYECKON T€OMETPUHN U JIMHEWHOMN anred-
pBI [DIEKTPOHHBIN pecypc]: yueb. mocobue - DnekTpoH. AaH. - MockBa: ®dusmariut, 2014. -
192 c. [Pexxum gocryma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ 3xpana. ]

4.4. DJIeKTpPOHHBbIE 00pa3oBaTe/bHbIC PECYPChI
HpOBe,Z[eHI/Ie 3aHATHH U aTTGCTaI_II/Iﬁ BO3MO>XHO B JMCTaHIIMOHHOM Q)opMaTe C IPUMCHCHUEM CH-

CTeMbI JAUCTaHIMOHHOTO o0ydyeHus yHusepcutera (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTHKay JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paszmenam
IPOTPaMMBL:.


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

Hassaaue 0P

Jluneiinas u BekTopHas anre0- | https://online.mospolytech.ru/course/view.php?id=3368
pa

AHaMTHYECKAss TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anreOpa u ananuTu- | https://online.mospolytech.ru/course/view.php?id=462

YyecKasi TeoMeTpuUs

Pa3zpaborannsie JOP BKIIIOUaIOT TPEHUPOBOYHBIEC 1 UTOTOBBIE TECTHI.
[Mopsimok mpoBeneHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIBHBIMU PACIIo-
PSOKEHUSIMH TIPOPEKTOpa 1o yueOHOU paboTe U/Uiu EHTPOM yueOHO-METOINYEeCKOi paboThlI.

Kaxnpiii cTyneHT obecriedyeH WHIUBUIYaTbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOM

OMOIMOTEKE MOCKOBCKOI'O MTOJUTEXA

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

HNHTepHET-pecypCehl BKIIOYAIOT YIeOHO-METOAMUSCKHAE MaTepUaIbl B JJICKTPOHHOM BHUJIEC, TIPEII-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTu4eckoro 00pa3oBaHuUs»

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

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

[Tose3nble yueOHO-MeTOIUYECKHE ¥ MH(DOPMAIIMOHHBIC MaTePHAIIBI IPEICTABIICHBI HA CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs. htm.

[lepeyens pecypcoB mH(DOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «HTEepHEeT» asi ocBoe-

HUS JUCHUIUIMHBL www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulleH3MOHHOE U CBOOOHO PACIIPOCTPaHsAEMOE IPOTPAMMHOE
ol0ecneuenue

Ne| HaumenoBanue | PazpaGoruux 10 JoctynHocTh Ccblika Ha Enunblii peectp
(nmpaBoobana- (IMIEeH3MOHHOE, | POCCHIICKHUX MPOrpaMMm Jist
TeJib) cB00OHO pac- 9BM u B/l (npu naanuunu)
NpocTpPaHseMoe)
1 [ AstraLinuxCom | OOO JInnen3snoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 | MoiOdwuc OO0 "HOBLIE JInnieH3snoHHoOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'MN" 75

4.6. CoBpeMeHHbIe IPpo(eccuOHANbHBIC 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPA-
BOYHbBIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, J0CTYNHBIX /IJIS1 OCBOEHUS TUCIUILIUHBI:

HaumenoBanue Ccblika Ha pecypc JlocTynHoCcTh



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
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

NudopMannoHHO-CIIPABOYHBIE CHCTEMbI

HoctynHa B cetn Un-
https://stackoverflow.co
StackOverflow TepHeT 0e3 orpaHuye-

m/

HUU

Wnpopmannonusie pecypest Cetnt | http:// www.consultant.ru | ToctymHo
KoncynbranTl Inroc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JApTOB BBICHIETO 0OPa30BaHUS

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0U0JINOTEeYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TEepHET 0e3 orpaHuye-

HUHI
IPR Books https://www.iprbookshop | Hoctynna B cetu Un-
v/ TepHeT 0e3 orpaHnye-

HUHI

IIpodeccnonanbablie 6a3b1 JAHHBIX

baza naHHBIX HAYIHOH JICKTPOH- http://www.elibrary.ru JoctymHo
HOU OMOJIMOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection —mo- | http://webofscience.com | JoctynHo
JTUTEMaTHYeCcKas pedepaTHBHO-
oubnuorpadudeckas u
HayKoMeTpuieckast (Ou0ImomMeTpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUILTHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBepcUTeTa 00ecrieunBaeT POBEACHNUE BCEX BUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YI€OHBIM TUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM U
IIPOTUBOIIOKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «Maremarnka» He pacmonaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIAOM W HC-
H0JIb3yeT yueOHbIe ayAUTOPUH U3 001Iero (poHIa YHUBEPCUTETA.

[Ipu HEOOXOOUMOCTH NIJIsl IPOBEICHUSI MHTEPAKTHUBHBIX MPAKTHUECKUX 3aHITHN HCIOIb-
3YIOTCSKOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToauveckne peKOMeHIAHI

6.1. MeToauueckue peKOMeHIANNH 1JIf MPENoAaBaTeJisi 10 OPraHu3aluu odyue-
HUSA
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexxne Bcero, cneayeT oOpaTUTh BHHUMaHHE CTYAEHTOB Ha TO, YTO MPAKTHYECKU BECH
M3y4aeMblil UMU MaTepuai He TpeOyeT KaKoi-Tubo crienuanbHON (AOMOIHUTENBHON) OATOTOB-
KA U BIIOJIHE MOXKET OBITh YCIIEIIHO M3Y4YEH, €CIHM CTYACHTHI OyayT MOCemaTh 3aHSATHs, CBOE-
BPEMEHHO BBITIOJHATh JOMAIIHUE 33JaHUSl U TOJIb30BAThCs (MPU HEOOXOIUMOCTU) CHUCTEMOU
IUTAHOBBIX KOHCYJbTallMil B TEYEHHE KaKJOro ceMmecrpa. Boiueamme B Kypc MaTeMaTUKH pas-
JieNbl SIBJIAFOTCS KJIACCUYECKUMHM, B TO JK€ BPEMs OHU IPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK
UMEIOT HIMPOKOE pacHpOCTpPaHEHUE Ul pElIeHUs pa3HOro poja 3ajady BHYTPU CaMOM MaTema-
THUKHU ¥ NPUKIAIHBIX 3a1a4. IX OCBOEHHE OMOXKET CTYJIE€HTaM JIOTHUYECKH BEPHO, ApryMEHTUPO-
BaHO U CHO CTPOUTh YCTHYIO U MUCbMEHHYIO p€Ub, YCIEITHO NPUMEHATh HAKOIUICHHbIE 3HAHUS
B IPO(heCCHOHANEHOM e TEIILHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSTHI peKOMEHJI0BAaTh CTYJEHTaM OCHOBHYIO U JIOOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIIE CEMECTpa J1aTh CIIMCOK BOIIPOCOB JJIsl MOATOTOBKH K dK3aMe-
HY.

Ha nepBom 3aHATHY 110 AUCHUIUIMHE CIEAYET 003aTeIbHO MPONH(GOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUU MO AUCLHUILTUHE, CPOKAX €€ MPOBEACHUS,
YCIIOBUSIX JIOMYCKA K IPOMEKYTOUHOM aTTeCTAlluH, IPUMEHSAEMBIX BUaX IPOMEKYTOUHOTO
KOHTPOJISL.

W3noxxeHne TEOpeTHUeCKOro Marepuaia JOHKHO CONPOBOXKAATHCS HILIFOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IpernoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYJHOCTU U
BBIKJIQJIKU [IPU PELLIEHUU 3a/1a4i HE OTBJIEKAJIU OT IVIABHOI'O: OCMBICIIEHUS UIEU U CyTH IpUMe-
HsieMbIX MeTOJ0B. ClenyeT BCera yKas3blBaTh PUMEPhI MIPAKTHUECKOTO MPUMEHEHHS pacCMOT-
PEHHBIX Ha 3aHATHUIX ypaBHEHUN U popMyII.

[IpakTuueckue 3aHATHUS AODKHBI ObITh OPraHU30BAaHbI MPEoIaBaTelIeM TakuM o0pa3om,
YTOOBI OCTABAJIOCh BPEMs HA MEPUOJUYECKOE BHIIIOJHEHUE CTYAEHTaMU HEOOJBIION caMOCTOs-
TeIbHOU pabOTHI B Ay AUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenogaBaTens, BeAyLIMi MpPaKTUYECKHE 3aHATHS, JOJDKEH COIJIacOBBIBAaTh Y4eOHO-
TEMaTUYECKH IJIaH 3aHATHI C JIEKTOPOM, UCIIOJIB30BaTh €AMHYIO CUCTEMY 0003HAUCHU.

[IperonaBaTemnto cieayeT M0OMBATHCS CUCTEMAaTHYECKON HEMPEPHIBHOW PabOTHI CTYCH-
TOB B T€UEHHUE CEMECTPa, HEOOXOIMMO BBISIBISTH CHIIbHBIX CTYICHTOB U MPUBJIEKATh UX K HAY4-
HOM paboTe, K y4acTHIO B pa3HOT'O pojia OJIMMIIHAJaX U KOHKypcax.

CTyaeHT I0JKEeH OIIylaTh 3aMHTEPECOBAHHOCTh IPENOJaBaTeNsl B JOCTHKEHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHHH OOYYAarOIIMMUCS MPOYHBIX 3HAHWW, YMEHUH W BIIAJCHHS
HAKOIUICHHOH uH(OopMaIueil Ui pelieHus 3a1a4 B IpodeccuoHaIbHOM 1eATeIbHOCTH.

6.1.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH

Bo3MosxHO mpoBesieHNe 3aHATHI M aTTEeCTalluil B JUCTAaHIIMOHHOM (hopMmarte ¢ MPUMEHEHHEM CH-
CTEMbl JAUCTAaHIMOHHOTO o0ydyeHus yHuepcutera (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTHKa» IIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cum. m1.4.4).

[Topsinok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCs OT/EJIbHBIMU PacIio-
PSOKEHUSIMU TIPOPEKTOpPA Mo y4eOHO paboTe M/Min HEHTPOM yaeOHO-METOINIECKOI paboTHI.

6.2. MeToauuecKkue yKkazaHus AJisi 00y4aIOLIMXCH 10 OCBOCHHUIO
AUCHUILTUHBI

Pa3nes: 3jieMeHTBI JIMHEHHOH ajaredpsbl

Martpuusl u onpeaeaureau. [Ipexne Bcero, CTyAeHT JOHKEH MOHATh, YTO MaTpHLia —
9T0 Tabauua yucen (IpuyeM 3Ta TabInLa MOXeT UMETh OMHAKOBOE YKMCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U NPSIMOYTOJIbHOI), @ ONpEeAEIUTENb- ITO YHUCIIO, 3alKCHIBAEMOE B BUJE KBaJapaT-
HOM TaOJMILIBL, TO €CTh ONPEIEIUTENN CYIIECTBYIOT TOJIBKO Y KBaJAPATHBIX MaTPHLI.

Crnenyer oOparuTh 0co00€ BHUMaHHE Ha ONEPAIMIO YMHOKEHHS IPSIMOYTOJBHBIX MaT-
pMII U MOHSTh, KAKUM IOJy4YaeTcss MOPAAOK MaTpUlbl — mpou3BeaeHus. OcoOEHHOCTh MaTpPHUIL
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TaKk)K€ COCTOMT B TOM, YTO IMPOU3BEACHHME MATpPUIl HE INEPECTAaHOBOYHO, TO €CTh AB # BA
.Ciienyet 00s13aTeIbHO YOSIUTHCS B TOM, PEIINB COOTBETCTBYIOIIUE 3a/1a9H.

BaxxubiM siBrIsieTcst moHsTHE 00paTHOM MaTpuilbl. Hafo 3HaTh ycioBHe CyliecTBOBAHUS
0o0paTHON MaTpHIIBl U alITOPUTM ee TocTpoeHus. [lociie ee BRIYUCIICHUS 11eJIeCO00pa3Ho 1enaTh
IPOBEPKY MPAaBUILHOCTH PEIIEHUS, BHIOJHUB OIEPALN0 YMHOXKEHUS 4~'4 = E (HO/DKHA I10-
JYYUTHCS €IMHUYHAS] MATPHIIA)

[Tpu u3ydeHun onpenenuTencii Hao YeTKO YCBOUTH IMOHSATHS MUHOPA, aIre0pandecKoro
JOTIOTHEHHUS, 3HATh MHOTOYHCIICHHBIE CBOMCTBA omnpeaenuTens. [[ins ocBOeHUS TEXHUKH BbIUKC-
JICHUS OTIPEACIUTENCH 1IeIeCO00pa3HO, BEIOPAB MPOU3BOJIBHBIN OMPEICIIUTEIh BEIINIE TPETHETO
MOPSATKA, PACKPBITH €0 PA3IUYHBIMU CIIOCOOAMU, MPUMEHSISI Pa3IOkKEeHHEe U MO CTPOKaM M IO
ctonbuam. OOpaTtuTe BHUMaHUE, KaKue CTPOKU (CTOJOLBI) MpEeANOYTUTEIbHEE BBIOUPATH JUIS
PACKPBITHS ONPEACTUTENIS, YTOOBI YIIPOCTHTH ero BerauciieHne. Oco6eHHO 3(pPEeKTUBHO BBIUMC-
JICHHE OIpEeNIeIUTeNsl C MOMOIIBI0 3JEMEHTApHBIX MPeoOpa3oBaHU, MPHUBOIAIIMX €ro K Tpe-
YTOJIBHOMY BH]Y.

[Ipu u3ydyeHuu perieHuii cucTeM JIMHEHHBIX anredpanyeckux ypaBHenuii (CJIAY) obpa-
TUTE BHUMAaHHE, IPEKIC BCETO, HA TIOHATHUE PEHICHHS CHCTEMbI U YCIIOBHS CYIICCTBOBAHUS Pe-
[ICHUH B 3aBUCUMOCTH OT COOTHOIICHHUS MEX]y PAaHTOM MaTpUIIbl, PAHTOM PAaCIIMPEHHON Mart-
PHIBI CHCTEMBI U YMCIIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMAaHUE HA YCIIOBHUS IPUME-
Henus Gopmyn Kpamepa u merona oOparHoit Matpuilsl. BHuMarensHO pa3dbepute mpuMepsl pe-
IICHHSI IIPOU3BOJIBHBIX CHCTEM JIMHCHHBIX alireOpandecKknx ypaBHeHUU MeTooM ['aycca (BBeae-
Hue 0a3UCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

Pa3nen: DiieMeHTHI BeKTOPHOI ajredpbl

[Tpu m3ydeHnn naHHOW TeMbI OOpaTHTE BHHUMAHHE HA JIMHCHHBIC ONEpAllMU HAJ BEKTO-
pamu, Ha MOHATHUS JUHEHHON HE3aBHCUMOCTH M JIMHEHHOU 3aBUCMMOCTH BEKTOpOB, Ha (yHJa-
MEHTAJILHOE TOHATHE 0a3uca BEKTOPHOT'O MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pas3ioXeHue BEeKTopa 1o 0a3ucy.

3HaTh ONpeeICHIEe, FTEOMETPUYCCKHE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MPOU3BENICHUS] BEKTOPOB, (OPMYIIBI JUIsl UX BBIYMCICHUS B BEKTOPHOH U B KOOPAMHATHOM (pop-
Me. O0s3aTeNbHO 3HATh U YMETh IMPOBEPSATH YCIOBUS OPTOTOHATBHOCTH, KOJUIMHEAPHOCTH WU
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIUIEKCHBIE YHCJIA H MHOTOYJI€HbI

B stom paznene, npexiie Bcero, Halo MOHITH, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PACIu-
pEHUEM TOHSTHSI JCHCTBUTEIBHBIX YHCEIl, 3HATh ONpeAeIieHUEe U TPH (POPMBI 3aIHCH KOMILICKC-
HOro ymcna (anreOpanyuyeckyro, TPUTOHOMETPUUYECKYI0 M TOKa3aTelbHYI0), F€OMETPHUECKYIO
WHTEPIPETAIMIO KOMIUIEKCHOTO YHCJIa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBUE MEXIY MHOXE-
CTBOM KOMIIJICKCHBIX YHCET U MHOKECTBOM TOYEK KOMILIEKCHOM IMJIOCKOCTU. 3HATh (GopMyiy
Otinepa. KoMmIuIekCHBIE 4YMCiIa MOXXHO H300pakaTh C TIOMOIIBIO BEKTOPOB HA KOMILJICKCHOM
wiockocTH. [losToMy onepanuu cnokeHus: U BEIYUTAHUS KOMIUIEKCHBIX YHCENl MOTYT OBITh CBe-
JICHBI K OTICPAIUSAM CJIO)KCHHSI U BEIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hazno 3Hath ¥ ymMeTh BBINOJIHATH ONEpalli YMHOKEHUS, JeJIeHUs, BO3BEICHHUS B IOJIO-
KUTEIBHYIO CTENEHh KOMITJICKCHBIX YHCEII, 3aITMCAHHBIX B TPUTOHOMETPUYECKOH (Gopme, n3BIe-
YEHHS KOPHS N-0il CTENEeHN M3 KOMILIEKCHOTO YKCIa.

CrnenyeT oOpaTUTh BHUMAHKME HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEI SBJISCTCS 3a-
MKHYTBIM, TO €CTb JIF00as anreOpanueckast orneparus HaJ KOMIUIEKCHBIMU YHCIIAMU HE BBIBOJUT
3a Mpeaesbl 00JaCTH KOMIIEKCHBIX YHCET.

Hano 3Hath paznuynble BUIBI Pa3I0KEHUSI MHOTOYWICHA HA MHOXKHUTENH Ui CIy4yaeB, KO-
IJ1a CpeIy KOpHEH MHOTOWICHA MOTYT OBITh KPAaTHBIC, KOMIUICKCHBIC KOPHU. DTH CBeIeHUs Oy-
T UCIIOJIb30BAThCS, HAIPUMEpP, B UHTErPATbHOM HCYUCIICHUHU TP BBIYMCIEHUU UHTETPAIOB OT
JIPOOHO-paMOHABHBIX (DYHKIHMNA, IPH PEIICHUN JTUHEHHBIX OJHOPOIHBIX AH(PEpeHIINATHHBIX
YPaBHEHUU N-TO MOPAIKA C TOCTOSIHHBIMU KOA(PPUITUECHTAMHU.

Pa3znen: Anaauruyeckasi reoMeTpus
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[Ipy M3yyeHUU aHATUTUYECKOM T'€OMETPUM CIIEAYET, MPEKIAE BCEro, MOHATh, YTO €€ 3ajadeu
SBIISIETCS U3yYEHUE T€OMETPUUECKUX OOBEKTOB MPHU MOMOIIN aHAIUTUYECKUX METOJOB alreOpsl
Y MaTeMaTHYeCKOro aHajan3a. B 0CHOBE Takoro mojaxo/a JIeKUT METOJ KOOPJAUHAT, BIEPBBIC CH-
crematnuecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHSTHS TeOMETpUHU (TOYKa, MpsiMas,
MJIOCKOCTh) SIBJIIFOTCSI HEONPEACISIEMbIMH, U I UX ONMUCAHUS TPUMEHSAETCS aKCMOMAaTUYECKHI
METO/1, MO3BOJISIOIIMI YCTAHOBUTh B3aUMHO OJIHO3HAYHOE COOTBETCTBHE MEXKY MHOXKECTBOM
TOYCK MPSMOA M MHOXKECTBOM JICHCTBUTEIILHBIX YHCET M, TAKUM 00pa3oM, BBECTH CUCTEMY KO-
OpJUHAT.

Hano yetko ycBOUTH paznuuHbie POpPMbI ypaBHEHUN MPSIMON U TUIOCKOCTH YMETh MEPEXOAUTH OT
ontHO# (opmbl K apyroi. CiaemnyeT OCMBICTUTh U YCIICITHO MPUMEHSITh PEIICHHS KIIACCUICCKUX
3a/1a4 aHAJIUTUYECKON NeOMETPUM O B3aMMHOM PACIIOJIIOKEHUU MPSIMBIX U IUIOCKOCTEH, YMETh
OTPEIETATh YIIIbl U PACCTOSIHUS MEXKAY Pa3TuYHBIMU FT€OMETPUUECKUMU O0BEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUTHOE U3yueHUe NUCUUIUINHBI « JInHelHas anreOpay,
npuoOpeTeHne HEOOXOAMMBIX KOMIICTCHIIMI, YMEHHI M HABBIKOB BIIAJICHUS MATEMaTHYECKUM
anmapatoM TpeOyeT OT CTYJIEHTOB OOJBIION caMOCTOATENbHON paboThl. OOpaTuTe BHUMAaHUE,
YTO KOJMYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOSITEILHYIO pa0OTy B COOTBETCTBUU C y4EOHBIM
IUTAaHOM, OOJIBIIIE YMCIIa YAaCOB, OTBOJUMBIX Ha BCE BHJIbI ayAUTOPHBIX 3aHITHIA.

7. ®OH/ OLIECHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEJCTB NpeAcTaBicH B [Ipmioxenun 2 Kk pabodeid mporpaMMe U BKITFOYAET
pazzens:

1. MeTo 161 KOHTPOJIS ¥ OLICHUBAHUSI PE3YJIbTATOB O0yUCHUS

2 llIkxana 1 KpUTEPUU OLICHUBAHUS PE3YIbTATOB OOYICHHUS

3. O1ieHOYHBIE CpeICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpomexyTouHas aTTecTauus
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Ilpunoscenue 1

TemaTuvecknii IVIaH coAepKaAHUS TUCHHUILIMHBI «JInHeliHas anredpa) 1Mo HANPaBJIEHUIO TOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKoe o0ecnedeHre MAIIMHOCTPOUTEIbHBIX Ipou3BoacTB» [Ipodunin:
«Cpeacrea aBTOMaTH3alMH U 0a3bI JAHHBIX ISl IPOCKTHPOBAHUS
TEXHOJIOTHYECKUX NPOU3BOACTB)

(0axkanaBp)

®opma 00yueHHsI — 0YHO-3209HASA

I'ox mpuema 2023/2024

Bujbl yueOHoi padboThl, BKJIIO-

1
? é S| 4asi caMOCTOSITE/IbHYIO padoTy Buabl camocrosiTe/ibHOM padoThl (I;OTI; I:_H
n/n Pa3nen g 5 § CTY/IeHTOB, U TPY10€MKOCThH B Crynenros J——
8 5 = gacax
= 1 | I/C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pedepar | K/p | D [ 3
IlepBblii cemecTp
Paznea 1. Dj1eMeHTHBI JINHEHHOH aJIreod-
pbI
[Tonsitue matpunel. Buast matpun. One-
1 pauuu HaJ MaTPULIAMHU U UX CBOMCTBA. 1 1 2 5
Onpenenureny, UX CBOWCTBA U BBIYUCIIE-
Hus. Beruncnenue onpenenureneit pas-
JIMYHOI'0 IOPsSAKA
Onpenenureny, UX CBOWCTBA U BBIYUCIIE-
Hus. Beruncnenue onpenenureneit pas-
2 | TMYHOTO MOPsI/IKA. 1 2 2 5 +

Boigauya zaganuii PI'P Ne 1 o suneinoi

ajiredope
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OOparHast MaTpuIla ¥ JITOPUTM €€ BBIYHC-
JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHuUs
Matpuil. MaTtpuyaHasi ¢popma 3arucH Cu-
CTeMbI JTMHEHHBIX alreOpanuecKux ypas-
HEeHUI. PaHr Matpuiisl

CJIAY, ocHOBHbIE MOHATHUS PELICHUS,
COBMECTHOCTH U HECOBMECTHOCTHU CHCTe-
Mbl. PelieHue cucrem JIMHEHHBIX ypaBHe-
Huit MmetogoM Kpamepa, meToiom oOpar-
HOI MaTpulibl, MeTogoM ["aycca. Teopema
Kponekepa — Kanemim.

Pa3jen 2. DiieMeHTHI BEKTOPHO ajred-
pbI

JInHeliHbIE Onepanuy HaJl BEKTOpaMU, UX
cBolicTBa. JInHelHas 3aBUCUMOCTb U HE3a-
BHUCUMOCTH BeKTOpOB. [loHsTHE 6a3Hca.
Koopaunats! BekTopa.

CkansipHo€, BEKTOPHOE ¥ CMELIaHHOE MPO-
HN3BCIACHUS BeKTOpOB, nux CBOﬁCTBa.
Boigaua 3aganuid PI'P Ne2 mo BekTOp-
HOM ajredpe

Paznoxxenue Bektopa mo 6azucy. OpTto-
HOPMHUPOBaHHBIN 0a3uc. Boruncnenue cka-
JSPHOTO, BEKTOPHOI'O U CMEUIAHHOI'O IPO-
U3BEICHUN BEKTOPOB, 33JaHHBIX KOOPJU-
HaTaMM B OPTOHOPMHUPOBAHHOM Oazwuce.
VYcnoBus OpPTOrOHaNbHOCTH, KOJUIMHEAp-
HOCTH, KOMIUIAHAPHOCTU BEKTOPOB

Jluneitnsle npoctpancTBa. [IpeoOpazoBa-
HUE MaTPUIIBI IMHEHHOTO OTiepaTopa mpu
nepexojie ot 6asuca k 6asucy. CoOCTBEeH-
HbIC 3HAYCHUSI U COOCTBCHHBIC BEKTOPBI
MaTpPHULBI
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Pazgen 3. KommiekcHbIe 4Yucjia 1 MHO-
rO4JIeHbI

@opMBI 3aI1MCH, OIIEPALIMHU HAJT KOMIUIEKC-
HbIMU unciiamu. @opmyina Myaspa. 13-
BJICYEHUE KOPHS U3 KOMIUIEKCHOI'O YnCiIa

10

Pa3no)xeHre MHOTOYJIEHA HA MHOXKHTEIH.
OcHoBHas Teopema ainredpsl
KoHTpoJibHbIii TecT Mo ajnredpe

10

11

Paznen 4. AHaMTHYeCKasi reOMeTpPUs
CI/ICTGMI)I KOOpI[I/IHaT. PaBJII/I‘IHI)IG THUIIBI
YpaBHEHUI MIIOCKOCTH.

11

12

PasnuuHble TUIBI ypaBHEHUN IPSIMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

Boiiaua 3aganuii PI'P Ne3 no anajwm-
THYECKOI reoMeTpuu

12

13

B3anMHOe pacnosiokeHue IpsAMBIX Ha
IJIOCKOCTH W B IIPOCTpaHCTBE. Bbramcie-
HUE PACCTOSHMH MEXIy IBYMs TOYKaMH,
TOYKOH U NpsAMOK.. B3aumHoe pacrnosioxe-
HUE TUIOCKOCTEH. Bpruncienune paccTosiHui
MEK]1y TOUKOHN U TTIOCKOCTBIO

13

14

Kpussie BTOpOro mopsizka X reoMeTpu-
YECKUE CBOMCTBA. YPaBHEHUS JIUIMIICA,

runep6omsl, napadonsl Ob1Iee ypaBHEHHE
KpUBOM BTOpOro mnopsaka. llpuBenenue

KPUBBIX BTOPOIO MOPSAKAa K KAHOHUYECKO-
My Buay. [IoBepXHOCTH BTOPOIo MopsIKa.

KOHTPOJILHBIH TECT M0 AHAJIUTHYECKON
reoMeTpumn

14

dopMma aTTecTauuu

15-
18

Bcero yacoB nmo guciumnJInHe

20

80
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PI'P

TE-
CcTa
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Ilpunoscenue 2

®OHA OUEHOYHBIX CPEACTB
MO TUCLUTLTUHE

«J/luneiinas aareopa»

Hampasiieane moarotoBku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUECKOE 00ECIIEUCHHE MAIITHO-
CTPOMTENBHBIX TIPOU3BOJICTBY.

Hqu)HHBI ((CpeI[CTBa aBToOMaTu3alun nu 0a3el JaHHBIX JIA MPOCKTHUPOBAHUA TCXHOJOTMYCCKUX
TIPOM3BOJICTBY.

Kadenpa: «Martemarukay.

1. MeToabl KOHTPOJISI U OLICHUBAHMS Pe3yJIbTATOB 00y4eHH S

JUJ1st KOHTPOJISL YCTIEBA€MOCTH M Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIICH MPOrpaMMOin
IPETyCMOTPEHBI CIIETYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYLIEeH YCIIeBaeMOCTH (TEKYIIIMH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkaja u KpUTEPUN OLIECHUBAHUS Pe3yJIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOMN aTTECTALMU: IK3aMEeH

[TpomexxyTouHast arTectanus oOydaromuxcs B popMe IK3aMEHa IMPOBOJUTCS MO PE3yJIbTa-
TaM BBINOJIHEHHSI BCEX BUJIOB YUEOHON paldOThI, NPEYCMOTPEHHBIX YUY€OHBIM IIJIAHOM I10 JaHHOM
AUCHUIINIMHE, TIPU 3TOM YUYHUTBIBAIOTCA PE3YJIbTAaThl TCKYLICTIO KOHTPOJA YCIICBACMOCTU B TCUCHUC
cemectpa. OIeHKA CTETIeHU TOCTHKEHUS 00yJarOIUMUCS INIAHUPYEMBIX PE3yIbTaTOB O0YUECHHUS 1O
AUCHUIITIMHE ITPOBOAUTCA MPCIIOAABATCIICM, BEAYIIUM 3aHATHUA 110 JUCHUIINIMHEC METOJO0M 3KCIICPT-
HOH oueHKH. [To uToraMm mpoMexyTo4HO! aTTeCTaluy MO TUCHUIUINHE BBICTABIISACTCS OLEHKA «OT-
JTHYHOY, «XOPOIIOY, YAOBIECTBOPHTEIHHOY» WIH KHEYIOBICTBOPUTEIHLHO.

[Ixana oneHnBaHUA Onucanue

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBUSI NMOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON AaTTecTalUM,IIPEIyCMOTPEHHBIE
nporpaMMoil quctuiuivHel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTEISIM, IIPUBEACHHBIM B
Omimyno TabJIUIAX, ONlepUpYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSAMU,
HaBbIKaMH, IPUMEHAET UX B CUTYalUsAX MOBBIIIEHHON CIIOKHO-
ctu. [Ipu 3TOM MOTyT OBITH JOIYIIEHBl HE3HAUYNTENIbHBIE OILINO-
KM, HETOYHOCTH, 3aTPYJHEHU IIPU [IEPEHOCE 3HAHUN U YMEHUHI
Ha HOBBIC, HECTAHIAPTHBIC 3a7a4H.

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBUSI NMOATOTOBKHU CTY-
Xopowo AEHTA K TMPOMEKYTOYHOH aTTeCTALMH,IIPEIyCMOTPEHHbIE
nporpaMMoil quctuiuivHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHWM, YMEHUN, HABBIKOB [TI0KA3aTEIISIM, IPUBEICHHBIM B
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TablIMIaX, ONepupyeT MPUOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBETE IOIMYCKaeT Hecyllle-
CTBEHHBIC TOTPEITHOCTH, 3aJladyd pelIaeT C HeJAo4YeTaMHu, He
BIIMSTFOIIIMMH Ha OO X0/ perIcHusI.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BeinonHeHsl Bce 00si3aTeIbHbIE YCJOBUSI NOATOTOBKH CTY-
ACHTA K IPOMEKYTOYHOH AaTTEeCTALMM,IIPETYCMOTPEHHBIE
nporpaMMoil qucuuiuivHbel. CTyI€eHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTEJISAM, [IPUBEICHHBIM B
TabJIUIAX, ONlepUpyeT MPUOOPETEHHBIMU 3HAHUSAMU, YMEHUSAMU,
HaBblkaMu. Ho mokasbiBaeT HeriyOOKue 3HaHus, IpU OTBETE He
JIOITyCKaeT IpyObIX OIIMOOK WM IMPOTHUBOPEUYMl, OJHAKO B
(GopMyIHpPOBaHUU OTBETA OTCYTCTBYET JOJKHAS CBSI3b MEXKIY
AQHAJIM30M, apryMEHTalUeN U BBIBOJIAMHU, B PELICHUM 33]1a4 MO-
I'YT coJepxkKaTbcs rpyOble omuOKu. [ moTyd4eHus: npaBUiIbHO-
ro oTBeTa TPeOYIOTCs YTOUHSIOIINE BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BeimonHeHs! 00513aTe/IbHbIE YCJIOBHS MOJATOTOBKHU CTY/A€H-
Ta K NPOMEKYTOYHOI aTTecTallMu, NPEIyCMOTPEHHBIE MPO-
rpamMmoi aucuuiuinHel, MJIM cTyaeHT neMoHCTpUpyeT Henod-
HOE€ COOTBETCTBHME 3HAHWI, YMEHHH, HABBIKOB MPUBEACHHBIM B
TabnuIax, JAOMYCKAIOTCS 3HAYUTEIbHBIC OIMMUOKH, MPOSIBISETCS
OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB 110 Py IOKa3aTeleu,
CTYJICHT UCIBITHIBACT 3HAUYUTENIbHBIE 3aTPYIHEHUS IIPU OIEpPHU-
POBAHUU 3HAHUSAMU U YMEHUSIMMU.

3. OueHo4HbIe CpeacTBa

[Ipencrasnenue oue-
Ne | HammeHoBanwme ole- Kparkas xapakTepucTKa OLLEHOYHOTO
n/m HOYHOI'O CpEeACTBa cpencTBa HOTHOTO CpeACTRa B
DdOC
1 KonTponbHas (camo- CpencrtBo npoBepku yMeHuil npumeHsats | KoHTposbHble 3a1a-
CToATeNbHAs) paboTa | MOJY4YEHHBIC 3HAHUS Ui PEIIeHUd 3a/1ad | Hus (mpumep)
ONPEJIECIICHHOr 0 TUIIA 110 TEME WM pa3ze-
(KP) ny
2 | PacuetHo- CpenctBo nmpoBepku ymeHuW npuMeHaAth | Kommiekr — 3agaHuii
rpaduueckas pabora MIOJIyYEHHbIE 3HAHUA 110 3apaHee onpene- | A BBITIOJTHEHUS
JIGHHOM METOJIMKE JI1 pEelleHus 3anad | pacyeTHo-
(PTP) WIM 33laHdid 10 MOAYNI0 WIM JUCHH- | Tpadudeckoil paboThl
IIJIMHE B LEJIOM.
3 VeI CpencTBo KOHTPOJIsl, OPTraHU30BAHHOE KaK Bomnpocs o
orpoccobeceioBaHNe, | criequanbHas Oeceqa  IeJaroruyeckoro TeMam/pasienam
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(YO) paboTHUKAa ¢ OOyYarOIIMMCS HA TEMBI, JUCIIATUTHHBI
CBSA3aHHBIC C U3y4aeMOW IHUCUMILUIMHOMU, U
paccyMTaHHOEC Ha BBIICHEHHE O0beMa
3HaHHUI 00YYarOLIErocs Mo ONPe/ICICHHO-
My pazjieny, TeMe, PodJIeMe U T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,

Tecr HO3BOJISAOLIAs aBTOMAaTU3UPO-
4 Bapuanrt Tecra
(T) BaTh NPOLEAYPY MU3MEPEHMs] YPOBHS 3Ha-
HUI 1 yMeHU00y4Jaromerocs.
5 | DKk3aMeHaOHHbIE CpencTtBo MpoOBEpKM 3HAHUM, YyMEHUH, | DK3aMeHal[MOHHbIE
OuseTsl HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC | OMJIETHI

TEOPETUUYECKUX BOIMPOCOB, 3a/ay, MPaKkTH-
YeCKUX 3aJaHui.

(3b)

3.1. Texkymmnii KOHTPOJIb

O1eHOYHBIC CPEICTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIE BOIIPO-
ChI U 3a/1aHus B (popme OITAHKOBOTO TECTHUPOBAHUS IS KOHTPOJIS OCBOCHHS OOyYaIOIUMUCS pa3-
JIEJIOB JUCIUIUIAHBI, ipueM PI'P.

Conep:xanue pacueTHO-rpadguyeckoi padoThl.

PacuetHo-rpaduyeckas padora Nel no 1uHeiinoi anredpe.

Kpatkoe copepkanue pacdeTHO-rpaduaeckoil paboThI:

Martpuisl u onpexaenureny. PenieHne cucteM JIMHEHHBIX anreOpandyeckux ypaBHEHHUH MeToiaMu
lNaycca, Kpamepa u oOpaTHOW MaTpHULIbIL.

PacueTrHo-rpaduueckas padora Ne2 nmo BeKTOpHOIi ajareodpe.

Kpatkoe conepxkanue pacueTHo-rpadpuieckoil paboTs:

BexTopsl, nelictBus Haja BekTopamu. CKallsipHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEAECHUS BEKTOPOB.
PacuerHo-rpaguueckasi padora Ne3 mo aHaIMTHYECKO reOMeTPHH.

Kpatkoe copeprxanue pacueTHo-rpadpuieckoil paboTs:

PaznuuHble BUbI ypaBHEHHM NIPSIMOM U IUIOCKOCTH. B3auMHOE pacrosoXeHue NpsMbIX Ha IIOCKO-
CTH, TUIOCKOCTEH B IPOCTPAHCTBE.

KoMmiiekT 3agannid
JJISl BBIIIOJIHEHMS pacueTHO-Tpadguueckunx pador (PI'P)
1o aucuuivinie «JInneiinas ajaredopa»

PI'P Nel, yactp 1
(-1 1 00 (2 0 2)
3amanpe Nel. JlaHsI MaTpULIBL A=| 1 3 2 | un B='0 -3 3 |
4 0 -3) (1 1 -1)
Beimonauts neiicteusi: A2 +8BT .

3ananue Ne2. [TpofomkxuTh aHHOE MaTpuuHoe paBeHcTBo (2A4+3B) —4A4> —6AB =...

Y IIPOBEPUTH €r0 JJisi MaTpull A U B 13 epBoro  3aiaHusl.
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3agaHI/Ie Ne3. BeuucinThb OIIPCACIINTECIIb ABYMS crocodamu: Pa3JI0KCHHUEM I10 nepBoﬁ CTPOKC U

pa3I0KEeHUEM T10 TIEPBOMY CTOJIOILY.

1 0 -1 2
02 1 -1
1 1 -1 1}
11 -2 1

3ananue Ned. JIns faHHOM MaTpUIlbl HailTH 00paTHYI0 MaTpuily. CienaTh MPOBEPKY.
( 1 0 2\
)
\-1 2 3)
3amanune Ne5. Pemuts marpuunoe ypasuenne AXB = C (maiitu X). Caenarb nmpoBepky.
( -1 2) ( 3 4) (0 4
A= i B= J; C= L .
2 2 3 -9 3)
3amanue Ne6. Hailitu panr MaTpulbl.
( 1 -1 2 3 7

0 5 4 3 1
238915|'
3 -8 2 6 20)

PI'P Nel, 3apaHus 1O pelIeHHIO CHCTeM JHHEHHBIX ajJredpanyecKnx ypaBHeHU
3ananue Nel. Pemuts cuctemy Meroniom Kpamepa. Crenatb npoBepky.

(X1+4XZ—X3 =-2
{2x,+2x, +3x; =7
| 13x,+6x,—2x, =1

3ananne No2. Pemuth cucremy u3 Nel MeTo10M 0OpaTHON MaTpPHUIIBL

3aganue Ne3. Pemuts cucremy u3 Nel meronom [Maycca.

3amanue Ne4. Pemuth HEOAHOPOAHYIO cucTeMy MeToioM ['aycca. Haittu o1iee penieHue u 4acT-

HOC pCIICHUC.

[ x1+x2+2x3+3x3 =5
{3x, +2x, —4x, —2x, =1
| 5x, +4x, + 4x, =11

3ananue NoS. Pemuth ogHOpOoaHYIO cucteMy MeTosioM ["aycca. Haiitu obmiee pemenue u @CP.

(2)61 +6x2 —9x3 —9x4 =0
4x, —5x;+x, =0
3 4 3x, — T, —dx, =0

[xl —3x, +2x;+5x, =0
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PI'P Nel, yactp 2

3ananue Nel. Ilokazark, 4TO BEKTOPHI m , n , [; 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IOXKUTh
BeKTOp d mo stomy 6asucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4,13).

3aganue Ne2. JlaHbI BEKTOPBI 7 W 1. BBIACHUTH — KOJUIMHEAPHBI JIX BEKTOPLI a U b .

m=(28,-8,8),1n=(21,6,-6), a=2m+m,b =2n—m.
A
n|=2,(m,m)=135", a =67 —m.

, €CITH ‘n_i‘ = 6\/5,

3ananue Ne3. Haiitu ‘ a

Bamanue Ned4. lTan A ABC.Haiitu £ B, ecu A(1;-1;2),B(3;3;2),C(7;1;2).

3azanue No5. Tlpu Kakux 'x' BEKTOPbl d H b NEPIEeHIUKYIISIPHBI?
a=(x;1;—-4),b=(x—-3;12;%).

3aganue Ne6. Haiitu miomaas mapauienorpaMma, IOCTPOEHHOrO Ha BEKTopax d M b .

A
ﬁ|:3, (m, ﬁ):%.

m|=12,

a=2m-5nb=m+n,
3amanue No7. Haiitu mmomans Tpeyroasanka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3azanue Ne§. JlaHbl BEKTOPHI @, b, ¢ . BBISCHUTH — KOMIUIAHAPHKI JIM BEKTOPHI. ECiIM BEKTODBI HE

KOMILIAHAPHBI, TO HAUTH 00BEM NapajlIeNIeUIIe/a, IOCTPOCHHOTO Ha BEKTOPaX g, b, ¢ H OIpe-

JIEITUTh — KaKyl TPOHKY OHH 00pa3yloT.
a(1;-1;5),b (2;4;-2), ¢ (3;0;1).

3amanne No9.  Jlns nuHedHOro omepatopa A 3amaHbl o0pa3bl Oa3UMCHBIX 3JIEMEHTOB
Ae,, Ae,, Ae,. 3anucare matpuily oneparopa A B 0azuce e, ¢€,, €, W HaUTH 00pa3

DJIEMEHTA X .
Ae, =7e +3e,-2&,, Ae,=¢e, —e,+4e,, Ae,=2ge +2¢,+3é,,
x=2e —4e, +e,.

3ananue NelQ. Haiitu coOCTBEHHbIE 3HAUEHUS I _C(A6C’11B?HHI)I€ BEKTOPHI JINHEWHOI'O OIIEPaTopa,
3aJJaHHOT'O B HEKOTOpOM Oa3uce MaTpuueil 4 = .

Bamanue Nel. Tlpsimast [, mpoxomaut uepes TOuKy A napaiensHo Bekropy ¢ . [psimas [, tmpo-

PI'P Ne 1, yacTtp 3

XOOUT 4Y€PEe3 TOUKY B MNEPNCHAUKYIISIDHO BEKTOPY n . Haiitu TOYKY NEPCCCUCHUA MPAMBIX U YI'OJI

mexay aumu, ecmn — A(3;5), g (1;3), B(0;5), n (-3;4).
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3ajanme No2. [lana npsivast /. [Ipsamast /, mpoxoxut yepes Touku A u B . Haiitu paccrosiHue ot
TOYKH TEPECeUCHHS MPSIMbIX /, u [, 10 mpsMoii /, .
=-8t-3
/ :{x A(4;0), B(7:3), 7 .0y_ _
A (4;0) )s 1,:9x—12y+2=0.
3aganue Ne3. Haiitu paccrosinue ot Touku M, 10 TUIOCKOCTH O , TPOXOIAIIEH Yepe3 TouKy A

HEepIEHINKYIISIPHO BeKTOpY 71, ecimu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. HaifTu yron MexIy INIOCKOCTBIO Ol M INIOCKOCTBIO [3 , Mpoxoasmieil uepe3 TOUKH

A,Bu C,ecmn o :5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;—3;-1).
3ananue NoS. 3anucaTh KAHOHUYECKUE YPaBHEHHUSI IPSMOMA, 3aJaHHON OOIIMMH yPaBHEHHUSIMH.

x+2y-9z-10=0;
3x+4y+8z—-24=0.

Bamanue Ne6. HaiiTu TOUKY mepecedeHus mpsiMoit / W MIOCKOCTH OL | YroJ MEXIy HHMH.

x+2 y z-1

[ ; aix+2y-3z-12=0.

3 4 =2

3ananue No7. Ilpsimast [, mpoxomut yepe3 Touku A u B. Ilpsmas [/, nmpoxoaut uepe3 Touky M
NEPIEHAUKYIISIPHO IIOCKOCTH O, . Haittu yron Mexay npsimMpiMu [, U [, ¥ BBISCHUTH — JISKAT JIX

OHHU B OI[HOﬁ IIJIOCKOCTH WJIM CKPCIIHUBAKOTCA.
A(9;-3;1), B(4:4;—5), M (~1;11;-11), o :2x+3y—z-1=0.

(c+3)7 )
19 + 25 =1 ykazaTb QOKYCHI, SKCLIEHTPUCUTET, TUPEK-

Tpuchl. [locTpouTh KpUBYIO, 1300pa3uTh POKYCHI, AUPEKTPUCHL.

3apanue No8. st naHHOW KPUBOM

3ananue Ne9. Tpusectu ypaBHeHue kpuBoii  9x? —25y% —18x + 200y —616 =0 K KaHOHMYECKO-
MY BHJLy U IOCTPOHUTH KPUBYIO.

KonTpoabHbie 3a1anus (mpuMepbl)

BapwmaHTr.

1. HaTM 3HaYeHNA MaTPMUYHOrO MHOFOYNEHA F(A)

=—x"+2x"—x =(_1 0)
f(x)— +2 +3,4 L3 2J

2. HaliTv paHr maTpuLbl NpUBEAEHMEM K CTYNEHYATOMY Bm,u,y|
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1 2 1
3. BbluMCANUTbL ONpeaenunTenb NpuBeAeHMEM K CTyNeHYaToOMy BUAY 3 5 3
2 7 -1

4. Halitu maTtpuuy, obpaTHyto AaHHoOW (a). PelunTb maTpuuHoe ypaBHeHue (6)
1 2 1
a 3 5 3
@13 7 3l
\ )

5. PewnTb cucTemy ypaBHeEHUI. YKa3aTb obLee M 04HO YacTHOe pelueHue (a).

—
)l
—

>

> .
N—

Il
—

>

|

—_
S v

Pewntb cuctemy ¢ nomoulbo 06paTtHO maTpuLbl U no popmynam Kpamepa (6)

[4x1+9x2 —5x3 —8x4 =5 (x14+2x24+x3=5
@ e s ey O30 e 3y
L 1 2 3 4 L 1 2 3
BapuaHT
1. Pacnucatb pPa3noxKeHne BEKTOPaA ); MO BEKTOpPam ;, ;].,_I:'
x={5-121}, p={1,-3,0},q={1,-11},r={0,-1,2}

2. KonnvHeapHbl v BEKTOpbl p U g ?

a:{Z,O,I}, g:{_2>371}1;:2;4—2};,;:3;—22

3. faHa nupamunaa c BepwHamu B Toukax A, A,A,A,.
A1(-2,4,8), A2(4,-1,2), A3(-8,7,10), A4(-3,4,-2)
Hantu:

a) yron mexay pebpamu A, 4,, AA,

6) 06beM Nupammabl

B) 4/MHY BbICOTbI OMYLLEHHON Ha rpaHb 4,4, 4,

r) HaliTH OMHY MefmnaHbl, NpoBeaeHHYo 13 BepwuHbl A1 Kk pebpy 4,4,

4. Bbl4McAunTb Naowagb napannenorpamma, NOCTPOEHHOIO Ha BEKTOpax ad U b Ol —yron mexay BeKktopa-

MM;M(;

A9

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

BapuaHT
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1. Hatu pacctoaHue ot Toukn Mo Ao nnockoctu (M1M2]\43):
Mo (-9;10;2), M (0;7;-4), M2 (4:8;-1), M5 (-2;1;3)

xX+y+z-2=0
2. BbinmMcaTb KAHOHMYECKOE YpaBHEHME NPAMON:
x—y-=3z+6=0

x=2 y-3 z+l

3. HaliTv TO4Ky nepeceyeHuns NpPAMo U NAOCKOCTH: mx+y+2z-9=0.

1 1 —4
4. Haittn touky P cummetpuuHyio Touke P oTHocuTenbHO npamoin [ : P(O;—1;3) " x—1 = i: -
! 1 -1 1
5. HanucaTb ypaBHEHMWE NNOCKOCTM Ol npoxogallei yepes Touky Mo v nepneHamKynapHo npamon

(MiM2): Mo (3;2;0), Mi(4;1:5), M2(2;-1;4).
6. Hath KocMHyC yrna mexay naockoctamm Ol1 1 O, :
a,:3x—y+3=0,0,:x-2y+5z-10=0

BapuanT 3a1aHunii NpOMeKyTOYHOT0 TeCTa

(2 0 8 1 -5)
s 1 07 2 4
|8 2 -6 =3 —13||
(5 35 17
(1 -2) (23 5)
1 0
)

1.2. PewuTb MaTpuyHoe ypasHenne | JT_X =k .

1.1. HainTn paHr maTpuupl NnpuBeseHUEM K CTyneH4YaTomy Bwp,y|

[X1 +2x2+x3=5
1.3. PewnTb cuctemy no popmynam Kpamepa {|3£x1 —57)c2 +3x, = 57
X +7X —x =
1 2 3

2.1. HanucaTb pa3nioxeHue BekTopa X no BekTopam ;’Z]’; X = {55_1251} » P= { 1,_3,0} 4= { 1,_151},

r={0,-1,2}

2.2. BbluMCAUTb NAOLWAAb NapaaieNorpaMmma, NoCTPOEHHOro Ha BekTopax d u b o —YroN Mexay BeKTopamn P v g

— — — T

crpeqbopia, -2f-z =T

2.3. [laHa nupamunAa ¢ BepLInHamm B TOHKax A1A2A3A4. A1(6,1,3), A2(6,—2,—3), A3(2,2,0), A4(—5,1,0)

HaliTn 4AnHY MeamaHbl, nposeaeHHyto u3 sepnkbl A1 k pebpy A2A3

Xm2_ye3 el i229-0,

1 1 —4

3.1. HaiTi TouKy nepecevyeHuns NPsAMon 1 NIOCKOCTK:

3.2. HalTn Touky P cummeTpuuHyto Touke P oTHocuTenbHO npsamoit [ P(O;—1;3) 7 x-1 =Y _z .
! 1
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3.3. HanucaTb ypaBHeHWe NockocTh O npoxoasauieit yepes Touky Mo v nepneHAMKyNspHO npamoit (M1M2 ) :

M,(3;2;0), M (4:1:5), M>(2:-1:4).
4.1. laHa kpuBas BTOporo nopagka x> + 4y —12x +16y +16 = 0 . MonyunTb KaHOHUYECKOE YPaBHEHUE KPUBOM W NOCTPOUTL .ee

!/ ’ ’
4.2. CoctaBWTb MaTpuLy nepexoga ot 6asuca e ,e ,e kbasucy € ,e ,e , ecm
1 2 3 1 2 3

=2¢,+¢e,+¢é;5;e, =¢,—¢é,+e;; e =€, +2e,+¢;
Kpurepuu ouenku:
- OLICHKA «3a4YTEHO» BBICTABIIAETCS CTYILEHTY, €CIU OH PETYIAPHO B TEUCHUE CEMECTpPA MpPENCTaB-
JIsUT pelIeHUs 3a71a4, BBIIOJIHWI IIOJTHOCTBIO BCE 3aIaHUA U UX 3allUTUI, OTBETUB Ha BOIIPOCHI IIpe-
MO aBaTEN;
- OLIEHKA «HE 3a4TEHOY» BBICTABIISECTCA CTYIECHTY, €CIIM OH HEPETYJISIPHO B TEYEHUE CEMECTpA IIpea-
CTaBJISLJI PEUICHUS 3a71a4, BBIIOJHWII 3aJjaHusl HE MOJTHOCTHIO MJIM BOOOIIE HE MPEACTABIISUT PaOOThI
Ha IIPOBEPKY, AOIMYCKAET CyLECTBEHHbIE HETOYHOCTHU B OTBETAaX Ha BOIPOCHI IIPEIOJABATEIS.

Jlnst mpoBeIeHUsT TEKYHIeTO KOHTPOJSI 3HAHWHA CTYJICHTOB B JUCTAaHIMOHHOM Qopmare B
pa3paboraHHbIX Kadenpoit «MaTemaTuka» OHJIAWH-Kypcax MMEIOTCS MPOMEKYTOUHBIe (IPOOHBIE)
TECTBI.

3.2. IIpoMe:KyTOYHAS aTTEeCTALMSA

[IpomexyTrounas aTTectanus - (3K3aMEH) IPOBOJIUTCS 110 OUIIeTaM B YCTHOH opMme.
Bpewmst U1 moAroToBKM OTBETA HA BONPOCHI He Ooiiee 45 MUH.

buner BkiIt09aeT TEOpETUUECKUN BOIPOC U 334a4H.

KommiekThl 3K3aMeHallMOHHBIX OMIIETOB XpaHATCS Ha Kadenpe «MaTemaTHKay.
Tunosbie BapuaHThI OMJ1€TOB NPUJIATAIOTCS.

KoMmuiekT Bonpocos
o aucuuIuinHe«JInneitnas aareopa»

Marpuliipl, TUIIBI MATPULL.

Onepanuu ¢ MaTpUIlaMH, UX CBOMCTBA.

YMHOXk€EHUE IPSIMOYTOJIbHBIX MATPHII.

MatpuuHas popma 3arucu CUCTEMBI JINHEHHBIX allreOpandecKuX YpaBHCHUN.

Onpenenureny U UX CBOMCTBA.

[HonsTue onpenenurens. MuHops! U anreOpanyeckue JOMOTHEHMUS.

CucreMbl TMHEWHBIX aIreOpandeckuxX ypaBHEHUH, OCHOBHbIE TIOHSATHUS U OTIPEICICHUSI.

IIpaBuno Kpamepa pemieHus CUCTEM JIMHEWHBIX YPaBHEHUM.

OOpatHas MaTpuIa u e€ BeIYHCICHUE. Y CJIOBHUE CYLIECTBOBAHMS 0OpATHOW MaTPUIIBL.

10 Pemenune cucteM TMHEHHBIX areOpandecKuX ypaBHEHU METOJOM 00paTHON MaTpPHUIIBL.

11. Meton I'aycca perieHus: CUCTEM JIMHEUHBIX YpaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeTo10M ["aycca.

13. Panr matpuiisl. Teopema Kponekepa — Kanenu.

14. OnHOpoAHbBIE CUCTEMBI IMHENHBIX ypaBHeHUH. KpuTtepuii cyniecTBoOBaHUSI HETPUBUAIBHBIX pe-
LIEHUH.

15. IlonaTre BekTOpa U TUHENHbBIE ONIEpAlUY HaJl BEKTOPAMHU, CBOMCTBA OIEpalHil.

16. JIuneitHass KOMOMHAIMS BEKTOPOB.

DO NA U AW
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17. JIuneiinas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTh T€OMETPHUUECKUX BEKTOpoB. Kpurepuii
JIMHENHOMN 3aBUCUMOCTH.

18. ITonsiTue 6a3uca. KoopauHaTel BEeKTOpA.

19. OproHopmupoBaHHbIi 0a3uc. PaznokeHue BekTopa 1o BeKTopaM Oasuca.

20. YnopsiioueHHas TpOKa BEKTOPOB.

21. CxkansipHO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3uce.

22. YcnoBusi OpPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

23. JluneiiHble IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca K 6azucy.

25. CoOcTBEeHHBIC BEKTOPHI ¥ COOCTBEHHBIC 3HAUECHUS MATPHUIIBI.

AHaJIMTHYECKAsl TeOMeTPHUs

1. Cucremsl koopauHat. JlekapTOBBI IPSMOYTOJIbHbIE KOOPAMHATHI HA MIJIOCKOCTH U B IPOCTPaH-
CTBE.

[TonsipHast cuctema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH TUIOCKOCTH U IIPSIMOM.

Boruncnenue pacCTOSHUN MEXTY IBYMsSI TOUKaMU, TOYKOW U MPSAMOM, TOYKOH U INIOCKOCTBIO.
Brruncnenue paccTosiHUSA MEXAY CKPEIIUBAOIMMUCS IPSIMBIMU.

Boruncnenue yrioB Mexay AByMs IPSIMBIMU, IPSMOM U IJIOCKOCTBIO, IBYMSI INIOCKOCTSIMM.
Kpussie BTOporo nopsjika HX reOMETpUYECKHE CBOMCTBA U ypaBHeHUs. [IpuBenenne kpuBou
BTOPOTO MOPSAKA K KAHOHUUECKOMY BHILY.

8. KaHoHu4eckue ypaBHEHUS dJUIUIICA, THIIEPOOIIBI, 1aPaOOIBL.

9. VYpaBHeHUE NOBEPXHOCTH BTOPOIO MOPSIIKA.

10. Kanonnueckue ypaBHEeHUs cPepsl, SJUTUTICOUIa, KOHYCOB, THIIEPOOIONI0B, TApaOOIOU/IOB.

Nk WD

Tunosbie BApHAHTHI OMJIETOB
1o aucuuiiuHe «/IuHeiinas ajaredpa»

MUHHCTEPCTBO HAYKMU 1 BBICILIIET'O OBPA3OBAHNS POCCUIICKON ®EJIEPALTUN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHIA IOJIUTEX)

@akynpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Maremaruxa»
ObpazoBarenbHas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecreueHue
MaITMHOCTPOUTEIBHBIX POU3BOJICTBY»

[Tpoduns «CpencrBa aBroMaTu3auy U 6a3bl JaHHBIX AJIs1 IPOSKTUPOBAHUS TEXHOJIOTHYE-
CKHX ITPOU3BOJICTBY

Hucruruinaa — «JIuHeiHas anreOpay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Omnpenenurtenu U UX CBOMCTBA.

(1 2}) -1 2\

2. PewmmTh MaTpU4HOE ypaBHEHHE XB=4,eciu 4 _| B:(

2 1 Lo 1)
o xX1+2x =-1
3. PGI_HI/ITB CI/ICTCMy METOAOM O6paTHOI/I ManI/II_U:I .
2x1 —3x2 = 12
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4. JlaHbl BEKTOPHI a =(-5,9.8), b=(-3,1,-2), ¢=(-8,10,~10) . [IpoBEpUTH — KOMIIJIAHAPHBHI JIX OHHU.
Ecnu Het, HaliTu 00BbeM mapaliienenumesa, IoCTPOSHHOTO Ha BEKTOPax a,b,c.

5. Haiitu yron Mexxay BeKTopamMu a=(1,-2,-2) © b =(2,0,1).

YT1BepxkaeHo Ha 3acenanuu Kadeapsl MareMaTuku «_03» 052023 r., mpotokos Ne 10

W.o. 3aB. xadenpoit H.B. BacunbeBa / /

MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30BAHM ST POCCUNCKON OEAEPALIMN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YYPEXJIEHUE BBICLLIET'O OBPA30BAHUSI
«MOCKOBCKHWI NOJIMTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMI1 OJUTEX)

@akynpTeT 0230BBIX KOMIIETCHIIUH, Kadenpa «Maremaruxa»
ObpazoBarenbHas mporpamma 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ecreueHue
MaITMHOCTPOUTEIBHBIX TPOU3BOJICTBY»

[Tpoduns «CpencrBa aBroMaTu3zauy U 6a3bl JaHHBIX JJIs1 TPOSKTUPOBAHUS TEXHOJIOTHYE-
CKHX ITPOU3BOJICTBY

Hucruruinaa — «JIuHeiHas anreOpay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Jluneiinas komOuHanus BeKTopoB. basuc. Koopaunatsr BeKTopa

1 1)
|
2. Bpruucnouts onpenenurens MaTpunbl C= A", ecnm A= L3 1 J .
01 1

[4x1=2x2 +3x3 =12,
X +5x -3x =1,
5 3
| L2X1+3X2 2X3:3.
4. Tlokasartb, 4TO BEKTOPHI m=(1,-1,2), n=(2,0,3), p=(-2,-1,1) 00pa3yrT 6a3uC B IPOCTPAHCTRE.
5. JlaHo oO1ee ypaBHeHUE psiMON  —2x+3y—5=0. Hanucars: ypaBHEHHE NPSIMOH C YIIIOBBIM
K03 UIIMEHTOM; ypaBHEHHUE MPSMOI B OTpe3Kax; HOPMAJIbHOE YpaBHEHHUE MIPSIMOIL.

3. Pemute cuctemy ypaBHeHuit merosiom ['aycca

YT1BepxkaeHo Ha 3acemanuu Kadeapsl MareMaTuku «_03» 052023 r., mpotokos Ne 10

WN.o. 3aB. xadenpoit H.B. BacunbeBa / /

Z[J'IH IMPOBCACHUA IIPOMEIKYTOUYHOT'O KOHTPOJIA 3HaHHUH CTYACHTOB B JUCTAHITUOHHOM (1)Op—
MaTc B p33pa6OTaHHHX Ka@erOﬁ «MartemaTtuka» OHHaﬁH—KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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