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1.  Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCIHUNIUHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUTMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB O0IIeil MaTeMaTH4eCKON KyJIbTYpBhI;

- mpuoOpeTeHue CTyACHTaMH IIUPOKOTO Kpyra MaTEeMaTHYECKUX 3HAHUM, YMEHUU H
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY H JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3y4CHHUs yIeOHOM U Hay4-
HOU JINTEepaTyphbl, COAEPKAILIEH MAaTEMATUUYECKUE CBEACHUS U PE3YJIbTATHI;

- MOATOTOBKY CTYACHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBAIM(DHUKAIIMOHHOW Xapak-
TEepPUCTUKON OakajaBpa IO HaIMpaBJIEHUIO, B TOM 4Hciie (OpMHUpPOBaHHE YMEHUN HCIIOJIb30BATh
OCBOCHHBIC MATEMATHYECKHE METOJIBI B MPOGECCHOHATHHON ACSITEILHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCUUIUTMHEI «JInHelHas anreOpay clielyeT OTHECTHU:

- OCBOGHHUE CTY/JICHTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €r0 KOHKYPEHTOCITIOCOOHOCTh Ha PHIHKE TPy/a.

OOyuenne mno gucnuiuinHe «JIuHeitHas anreOpa» HampaBleHO Ha  (OPMHUpPOBAHHE
y o0yyaronmxcs cleaymux koMmereHui B cootBerctBuu ¢ ®I'OC 15.03.05 mo nampasie-
Huto noAarotoBku 15.03.05 KoHcTpyKTOpCKO-TEXHOIOIHMYECKOE 00€CleYeHHe MalllnHOCTPOU-
TEJIbHBIX IPOM3BOJICTB, Npoduib «CpeacTBa aBTOMaTH3alMK U 0a3bl JaHHBIX I IPOEKTUPOBa-
HUS TEXHOJIOTMYECKUX NMPOU3BOJICTBY, YTBEPKJIEHHBIM ITpUKa30M MuHHCTEpCTBa 00pa30BaHus U
Hayku Poccuiickont ®enepannn ot 17.08.2020 Ne 1044.

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHIKEHUS KOMITe-
TEHIMH

YK-1 CniocobeH ocyIecTBIATh MOUCK KPH-
TUYECKUH aHaJIU3 U CUHTE3 HH(pOpMaIUU
MIPUMEHSATh CHCTEMHBIN MTOAXOT JJISl PEIICHUS
MIOCTaBJIEHHBIX 3a]1a4

NVYK-1.1. AHanuzupyer 3aaauy, BB €€
0a30BbIe COCTABIISAIOLINE

NVYK-1.2. OcyuiecTBiasieT NOUCK, KpUTHUECKH
OlleHMBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamKkupyer HH(pOpMAIHIO, TpeOyeMyro s
peleHHs TOCTAaBICHHON 3a/jauu

NYK-1.3. PaccmarpuBaeT u mpenjaraer pa-
IIMOHAJIbHbIE BapUAHThI PELICHUs MOCTaBJIEH-
HOW 3a/1a4M, WCIIONB3YSl CUCTEMHBIN IMOAXO],
KPUTUYECKH OIICHMBAET MX JIOCTOMHCTBA H
HEIOCTATKH

2. MecTO TUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka bl1: MOIIYJ'IL «MaTeMaTH4eCKHe U ecTe-

CTBCHHO-HAY4YHBIC TUCHUIIJIMHEBD).

Eé N3YUCHUC obecnieunBaeT HU3Yy4YCHUC NUCHUIIIINH:




B obazamenvron vacmu:
- MaTeMaTHYECKUN aHalIN3;
- ¢usuka;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;
- CONMPOTUBJICHNE MATEPHUAJIOB;
- TEpMOJAMHAMUKA U TEIJIoNepe1aya;
- TEOPETUYECKAsI MEXaHUKA;

- TEOpUSI MEXaHU3MOB U MAIlIWH;

- KOMIIBIOTEPHBIN aHAJIU3 U ONITUMU3ALUS SJIEMEHTOB KOHCTPYKIIUI;

- OCHOBBI 5 KOHOMUKUY;

- KOHCTPYHUPOBAaHHUE U PACUET DJIEMEHTOB 000PYAOBAHHS OTPACIIH;

- pacyeT TeXHOJIOTMYECKOTo 000pyAOBaHUS OTPACIU C MIPUMEHEHHEM MPUKIIAIHBIX MIPO-
rpamm;

- CHCTEMBl aBTOMATH3WPOBAHHOTO NPOEKTHUPOBAHMS MAIIMHOCTPOUTENIBHBIX MPOU3-
BOJICTB.

B uacmu, gpopmupyemoti yuacmuuxamu oopazo8amenbHbix OMHOULeHUN.
- OCHOBBI 00pPa0OTKH U aHAIH3a Pe3yJIbTATOB UCCIICIOBAHUI.

3. CTpyKkrypa U coaepkaHue JUCUMUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBISET 3 3aueTHbIE eUHULIBI -108 yacos.

3.1. Buabl yueOHoii padoThI M TPY10€MKOCTH

n/n Buj yueonoii pa6oThi KO;I;';?TBO Cemectp 1
AyIMTOpHBIE 3aHATHS 28 28
B ToMm uucae:
Jlexuyn 8 8
- CeMuHapckue/mpakTHUECKHUE 3aHATUS 20 20
. JlaGopaTopHblie 3aHITHS - -
CamocrosiTeibHast padoTa 80 80
IIpomMe:kyTOoUHasI aTTeCTALUSA
3K3aMEH D )
Hroro 108 108

3.2. Temaruveckuii IVIaH U3yYeHUS TUCUUILTHHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamme.



3.3. Coneprxanue pa3iejoB IMCHUIIITHHBI

BBenenue

[Ipenmer, 3agaun U coaepkaHue AUCHMUILTUHBL. OCHOBHBIC STalbl PA3BUTUS AUCLHUTLIH-
Hbl. CTpyKTypa Kypca, ero MeCTO U poJib B MOJATOTOBKE OakanaBpa, CBsI3b C APYTUMH JAUCLHUTLIH-
HaMHU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonsitue matpunel. Buasl matpun. JleiictBus Haa matpuiiamu. Onepanuy Haj MaTpuila-
MU U BX cBoWcTBa. OmpeneauTeNs, X CBOWCTBA U BbiunucieHus. [loHsaTrst MuHOpa 1 anrebpau-
YECKOI0 JIONMOJIHEHHS. PasyiokeHue onpeneauTest o JIEMEHTaM CTPOKH WIIM CTOJI01a. Beramc-
JICHUE OMPEICTUTENICH Pa3IMYHOTO TOPs/IKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTApHbIE NIPEoOpa3oBaHUs MaT-
puu. IlpuBenenue MaTpullpl K AMAroHAJIbHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alKMCH CUCTEMbI TMHEUHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2.Pemienue cucrem JIMHEHHBIX aJre0pan4ecKux ypaBHeHHH.

CucreMbl IMHEHHBIX aNredpandeckux ypaBHEHHH, OCHOBHbBIE MOHATHS. Penienue cucrtem
JUHEHHBIX ypaBHeHUN MeTonoMm Kpamepa, wmetogom oOpatHoil MaTpuibl, MeTogoM [ aycca.
Teopema Kponekepa — Kanesum. Pemenre npon3BOJIBHBIX CUCTEM JIMHEMHBIX YPABHEHUU Me-
tonoM ['aycca. Pemenue oTHOPOAHBIX CUCTEM JIMHEHHBIX ypaBHEeHHI. Kputepuii cyiiecTBoBa-
HUSl HETPUBUAJIbHBIX PELICHUMH.

Pa3nen 2. DiieMeHTbI BEKTOPHOM aJredpol

Tema 1. JIuneiiHble omepanuy HaJl BEKTOpaMH, UX CBoWcTBa. JInHeilHbIe KOMOMHAIH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3uC CUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTD pa3niokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIH Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMELIaHHOE NMPOU3BEACHMS BEKTOPOB, UX CBOMCTBA. Y CIOBUS
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKaIsApHOrO,
BEKTOPHOT'O U CMEIIAHHOIO MPOU3BEACHUN BEKTOPOB, 33JJaHHBIX KOOPJAWHATAMU B OPTOHOPMH-
poBaHHOM 0Oasuce.

Tema 3. Jluneitnole npoctpaHcTBa. [loHsTHe Oa3zuca MpPOCTpaHCTBA T€OMETPUUYECKHUX
BekTOpoB. [IpeobpazoBanne MaTpuIlbl JIMHEHHOrO onepaTopa Mnpu nepexojie ot 6asuca K 0asucy.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznen 3. KomMmiekcHbIE YHCJIA M MHOTOYJICHBI

[TousitTne kommekcHoro uuciia. GopMbl 3alUCH KOMIUIEKCHBIX 4ucell. JleMCTBHUS Hal KOM-
miekcHbIMU yncnamu. @opmyna Myaspa. 3Bneuenne KOpHs n-0M MMOJOKUTEIBHON CTEIEHN U3
KOMILIEKCHOTO urcia. PaznokeHne MHOTowIeHa Ha MHOKHTENU. OCHOBHAsI TeOpeMa areopehl.

Pa3nes 4. AnannTnyeckasi reoMeTpus

CucreMsl koopAMHAT. JleKapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI HA IJIOCKOCTH U B MPOCTPaH-
ctBe. [lonspHas cucrema KOopAMHAT.
Tema 1. IIpsiMble U IUIOCKOCTH



PaznuuHple THTIBI ypaBHEHUHN TUIOCKOCTH U ypaBHEHHWH MPsSMOM (HA MUJIOCKOCTH W B MPOCTPAH-
CTBE).

Brruuciienne pacCTosTHUM MEXAYy IBYMsl TOYKaMH, TOUYKOW M IPSIMOM, TOYKOM U IJIOCKOCTBIO.
Brruncnenue paccTossHUSI MEXTy CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brruucienue yriioB MeXIy ABYMsI PSIMBIMHU, TIPSIMOM M TUIOCKOCTBIO, IBYMSI IJTIOCKOCTSIMHU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPsAKA

Kpussie BTOpOro mnopsjaka, uX reoMeTpUUECKHE CBOWCTBA M ypaBHeHUs. [IpuBeneHue KpuBoi
BTOPOTO MOPSJIKA K KAHOHUYECKOMY BHUJLY.

VYpaBHEeHHE TOBEPXHOCTH BTOpOro mopsiaka. KaHoHwdeckue ypaBHEHUs cepbl, ILIUIICOUIA,
KOHYca, Threpooona, napadoiouaa.

3.4. TemaTnka NnpakTHYeCKHUX 3aHATHI M0 TUCHUIINHE
«/IuneitHas aaredpa»

Ne 3ansTHsS Tewma 3ansTH

1 Paznea 1. DuieMeHTBI JIMHEeHHOI ajaredpbl. Marpuiibl, 1elcTBUS
Ha/1 MAaTPULIAMH.
Omnpenenureny, UX CBOWCTBA M BbIYMCIIEHUE. MaTpUyuHas 3amuch

2 CHCTEMbI JJMHEHHBIX ypaBHEeHUH. OOpaTHas MaTpULia U €€ BbIUHUC-
JIeHUe

3 Pemenue cucrem JIMHENHBIX aIreOpanvyeckux ypaBHEHUN METO-
noM Kpamepa, metosiom 06paTHOil MaTpulisl, MeTosioM ["aycca.
Pa3nen 2. DiieMmeHTHI BeKTOPHOI ajnredpsbl. JInHeliHbIe onepa-

4 LIUM HaJl BEKTOpaMH, UX CBOicTBa. JIMHEeHO He3aBUCUMBIE U JIH-

HEWHO 3aBUCUMBIE CUCTEMbI BeKTOpOB. [loHsTHE Ga3uca mpo-
CTpaHCTBa reoMeTpuyeckux BekTopoB. KoopauHaTsl BeKTOpa.

CkansipHoe, BEKTOPHOE M CMEIIAaHHOE MPOU3BENICHHE BEKTOPOB U
UX CBOICTBA. YCJOBUS OPTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH H
5 KOMIIIAHAPHOCTH BEKTOPOB. Breramcnenne CKaJIApHOTrO, BEKTOP-
HOTO M CMEIIAHHOTO MPOM3BEAECHUI BEKTOPOB, 3aJlaHHBIX KOOp-
JMHATaMHU B OpPTOHOPMHPOBAHHOM Oasuce.

Jluneiinble mpocTpaHcTBa. Martpuia nepexoaa ot 6asuca k 6a3u-
cy. [IpeobpazoBanue KOOpIMHAT BEKTOpA NMPU U3MEHEHUU Oa3uca.
JIuHeliHbIe OlEepaTophl, NEUCTBUS C JIMHEMHBIMU OIlEpaTOpPaMHU.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPHUIIBI

Paznen 3. KomiuiekcHbIe YHCJIA ¥ MHOTOWIeHBI MHOKECTBO
KOMIUIEKCHBIX 4Hcesn. @OpMBbl 3alTUCH KOMIUIEKCHBIX uKcen. Jleu-
CTBHUS HaJ KOMIUIEKCHBIMU 4YHcIaMu. Pa3no)keHue MHOroujieHa
Ha MHOXHUTEJIH, OCHOBHAsI TEOpEeMa alnreOpbl

Pa3znen 4. AnaauTnyeckasi reomeTpusi PaznuyHeie TUIBI ypaB-
HEHUH MJIOCKOCTH U MPSIMOM Ha MJIOCKOCTH M B TPOCTPAHCTBE

B3anMHOe pacnosioxKeHue NpsIMbIX Ha IUIOCKOCTH U B IPOCTPAH-
cTBE. BbIunciieHne paccToOSHAN MEXly ABYMsI TOUKaMH, TOYKOU U
npsMoH.. B3auMHOE pacnonoKeHue IUIOCKOCTEN. Brruncienue
pacCTOSIHUM MEXAY TOUYKOM M INIOCKOCTBIO

KpuBsie BTOporo nopsiika MX reoMeTpHUECKUe CBOMCTBA. YpaB-
HEHUs dJUIMIIca, TUNepOosbl, napadonbl OO0IlIee ypaBHEHHE KpH-
10 BOIl BTOporo nopsjka. IlpuBeeHne KpuBBIX BTOPOTro HMOpPsiiKa K
KaHOHMYECKOMY BHly. [loBepXHOCTH BTOpOTO MopsiiKa




4. Y4deOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecIevYeHune

4.1. HopmaTuBHbie 1o0kyMeHTHI 1 'OCThbI

1. ®I'OC 15.03.05. KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOeCredeHue MalTuHOCTPOUTEIbHBIX
npou3BocTB.2020.

2. Axanemudeckuil yueOHBIN MUIaH 1Mo HampasiaeHuto moaroToBku: 15.03.05 KonctpykTopcko-
TEXHOJIOTUYECKOE O0ECIeYeHNE MAIIMHOCTPOUTENBHBIX Mpou3BoAcTB. [Ipoduns: Cpencraa
aBTOMaTHU3ali W 0a3bl JAHHBIX JI1 MPOEKTUPOBAHUS TEXHOJIOTHUYECKHUX MPOU3BOJICTB.
®opma o0yueHus — ouno-3aounas. 2023.

3. Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEeXHOJIOrn4eckoro passurtusa Poccuiickoit denepanum».

4. Ilpuka3z MunucrepctBa oOpazoBanus M Hayku Poccuiickoit ®@enepanun ot 23.08.2017 Neo
816 «O06 ytBepxkaenun [lopsiaka mpUMEHEHHs OpraHU3aLUsAMH, OCYLIECTBISIOINUMHU 00pa-
30BaTENbHYIO JESATENbHOCTD, AJIEKTPOHHOIO OOyYeHUs, AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTHH NP peaan3anuu 00pa3oBaTeIbHbIX MPOrpamMm».

4.2. OcHoBHas JuTEpaTypa

1. 3abonorckwmii B.C. Jluneitnas anreOpa u aHaMTHIeCKas reoMeTpust (YI4eOHBIH KOMILIEKC):
yueOHoe nocodue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakanaBpuar).

2. Cupotuna W.K. Jluneitnas anredpa v aHaIMTUYECKasi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yuebHoe ocobue g By3oB. CII6, W3n-o Jlans, 2022. 180 c.

3. Kypc nexkumii mo JuMHEHHOW anreOpe M aHAIUTUYECKOH TeoMeTpuH: ydeOHoe mocoOue. //
Kynpssues b.1O., Maram B.U., Ilokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHBIi pecypc.

4.3. JlonmoJiHMTeJbHAas JIUTEpaTypa

1. Kpatkuii Kypc BBICHICH MaTeMaTHKU [DIEKTpOHHBIN pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa: JamkoB u K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpaHa.] .

2. 3y6koB B.I'., JIsaxosckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 »k3.

3. Wneun B.A., Ilo3usax O.I'. Ananutudeckas reomerpus. M.: Hayka. ['nmaB.pen-us ¢usuko-
MaTeM.JuT-pel, 1988. 224 c.

4. bexnemues, /[.B. Pemenue 3a1a4 U3 Kypca aHaIUTHYECKOI reOMeTpUH U IMHEHHOI anreo-
pBI [DIeKTpOHHBIN pecypc]: yued. mocobue - InekTpoH. AaH. - MockBa: @uzmatiur, 2014. -
192 c. [Pexxum goctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. |

4.4. DiaexkTpoHHBIEe 00pa3oBaTe/IbHbIE PeCypChl
HpOBC,Z[CHI/IC 3aHIATUI U aTTCCTaLII/Iﬁ BO3MOXHO B JMCTAaHIIMOHHOM (I)OpMaTC C IPUMCHCHUCM CH -

CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTtemaTuka» JIEKTPOHHBIX 0Opa3zoBarelbHBIX pecypcoB (DOP) mo Bcem paznenam
POTPAMMBI:.


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

Hassanue DOP

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

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

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

Pazpaboranubsie DOP BKIHOYaIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeaeHUs padoT B AUCTAHIIMOHHOM (hOopMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSYKEHUSIMH ITPOPEKTOPA M0 YU4eOHOM padoTe W/UITH IIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxaplii cTyieHT oOecliedeH WHIMBHIyaJIbHBIM HEOIPAHHMYEHHBIM JIOCTYIIOM K 3JICKTPOHHOU

OMOIMOTEKE MOCKOBCKOTI'O ITOJIUTEXA

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

WHTepHeT-pecypchl BKIIOYAIOT YU4eOHO-METOAMUYECKUE MAaTepUAIIbl B JJIGKTPOHHOM BHJIE, TIPE/-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTn4eckoro 00pa3oBaHUsD»

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

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

[Tone3nbie yaeOHO-METOAMYECKIE U MHPOPMAIMOHHBIC MaTePHAaIbl IIPEACTABICHBI Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTh «HTepHeT» i 0CBOe-

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

4.5. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe
odecmeyeHmne

Ne[ HaumenoBanue | Pazpadorunk 11O JocTynHocTb Ccpuika Ha Equnbliii peectp
(mpaBoob.Jiaja- (MMUEH3HOHHOe, | POCCHICKUX MPOrpaMMm st
TeJIb) cB00OIHO pac- 9BM u B/l (npu Haanuumn)
NPOCTPaHsieMoe)
1 [ AstraLinuxCom |[OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuueHnsnonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoppeMeHHbIe IpodeccuoHATIbHBIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIIpa-
BOYHbIE CHCTEMbI

Ilepeyennb pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 OCBOCHHUS QM CUNILINHbI:

HaumeHoBaHue Ccblika Ha pecypce JocTynHoCcTh



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.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

HNudopMannoHHO-CTIPABOYHBIE CHCTEMbI

HocrtynHa B cetn UH-
https://stackoverflow.co
StackOverflow / TepHeT 0e3 orpaHnye-
m,

HUH

Unpopmannonusie pecypest Cetd | http:// www.consultant.ru | JlocTymHo
Koncynbrantllntoc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JApTOB BBICLIETO 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TEpHET 0e3 orpaHuye-

HUMN
IPR Books https://www.iprbookshop | Joctynna B cetu Un-
ru/ TepHeT 0e3 orpaHuyve-

1305071

IIpodeccuonanbublie 6a3bl JAHHBIX

basa naHHBIX HAyYHOMN AJIEKTPOH- http://www.elibrary.ru HocrtynHo
HOI OMOINOTEeKU
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | locTynHo
JUTEeMaTHuYecKas pedepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuieckas (OubmuomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepI/IaJIbHO-TeXHI/I‘leCKOG obecreueHue AUCHUIIJINHBbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa oOecriedrBaeT MPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘Ie6HI)IM IJIaHOM, U COOTBECTCTBYCT I[GflCTB}H—OHIHM CaHHUTApPHBIM U
IIPOTUBOMNOXKAPHBIM NPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayJAMTOPHBIM (DOHIOM U HC-
NOJIb3yeT yueOHbIe ayJUTOPUH U3 001Iero poHIa YHUBEPCUTETA.

HpI/I HGO6XO)II/IMOCTI/I IAJId IPOBEACHNA MHTCPAKTHUBHBIX IMPAKTHYCCKUX 3aHATHI HCITOJE-
3YIOTCAKOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToan4yecKkue peKOMeHAauu

6.1. MeToauueckune peKOMeHAAIUM /ISl IPENoAaBaTe/isl 0 OPraHu3anuu ody4de-
HUA
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

IIpexne Bcero, cnenyer oOpaTuTh BHUMAaHME CTYJIEHTOB Ha TO, YTO NMPAKTHUECKU BECh
U3ydaeMblii UMM MaTepuan He TpeOyeT Kakoi-Tiubo crenuanbHoN (JOMOTHUTENBHOI) MOATOTOB-
KA U BIIOJIHE MOXKET OBbITh YCIIEIIHO M3Y4YEH, €CIM CTYAEHTbl OyIyT IOCELIaTh 3aHsATUs, CBOE-
BPEMEHHO BBITIOJHATH JOMAIIHUE 3aJaHus W TOJb30BaThCs (IpU HEOOXOIMMOCTH) CHUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMii B TEYCHHE KaKJOro ceMecTpa. Bomlenmmue B Kypc MaTeMaTHUKH pas-
JIenbl SBIIAIOTCS KJIACCUYECKUMHM, B TO K€ BpEMs OHU IPAKTUYECKU OPUEHTHUPOBAHBI, TaK Kak
MMEIOT NIMPOKOE PAaCIpOCTPaHEHUE Ui PEIICHUs Pa3HOro poja 3alad BHYTPU CaMOW MareMa-
THUKHU ¥ IPUKIAAHBIX 331a4. FIX 0CBOEHHE IIOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apTyMEHTUPO-
BaHO U SICHO CTPOMUTH YCTHYIO U IMCBMEHHYIO PE€Ub, YCICIIHO IPUMEHATh HAKOIUICHHBIE 3HAHUS
B IPO(eCCHOHATBHOM I TETLHOCTH.

Heo6xonumo ¢ caMoro Hauana 3aHATUH PEKOMEH/I0BaTh CTYAE€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBbHYIO JIMTEPATYpy, 4 B KOHIIE CEMECTPA 1aTh CIMCOK BOIIPOCOB IS IIOATOTOBKH K dK3aMe-
HY.

Ha nepBoM 3aHSATHH 10 JUCHUIUIMHE CIETyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTY ICH-
TOB 0 BHJIE U (hOpMe NMPOMEKYTOUHOH aTTeCTallUy 110 TUCLIUITIIMHE, CPOKAX €€ IPOBEICHUS,
YCJIOBHSX JIOIyCKa K MPOMEKYTOYHON aTTECTALUU, IPUMEHAEMBIX BUIAX IIPOMEKYTOYHOIO
KOHTPOJISL.

N3noxenne T€OpEeTUYECKOro MaTepualla JOJKHO COIPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEIbHO OTOOPaHHBIMU MPENO/aBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUU 3a7a4M HE OTBJICKAJIU OT IJIABHOI'O: OCMBICICHHS UJIEU U CYTH IPUMeE-
HseMBIX MeTo0B. ClelyeT Bcerzia yKasplBaTh IIPUMEPBI IPAKTUYECKOIO IIPUMEHEHHUS pacCMOT-
PEHHBIX Ha 3aHATUSIX YpaBHEHUHN U GopMyII.

IIpakTHyeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBI IpENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTaBaJIOCh BPEMs Ha MEPUOJMUECKOE BBIMIOJIHEHUE CTYJEHTaMH HEOOJBIION caMOCTOs-
TEJIbHOM padoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOI0 MaTepHuaa.

[IperonaBaTens, BeAyIMIMA NPAaKTUYECKUE 3aHATHSA, JOJDKEH COTJIACOBBIBATH Y4YEOHO-
TEMaTUYEeCKHUH TUIaH 3aHATUH C JIEKTOPOM, MCIIOJIb30BaTh EAMHYI0 CUCTEMY 0003HAYSHUH.

IIpenonaBatemnto cieayeT 10OMBATbCS CUCTEMAaTHYECKOW HENPEPBIBHON padOThl CTYACH-
TOB B TEUEHHE CEMECTPa, HEOOXOIMMO BBISBIIATh CUJIBHBIX CTYJICHTOB U MPUBIEKATh UX K Hay4-
HOM paboTe, K y4aCTHIO B Pa3HOTO poJia OJIMMIINAIaX U KOHKYpCax.

CTyneHT IOJKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTelNls B JOCTH)KEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYyYaIOLIUMUCS MPOYHBIX 3HAHUM, YMEHHM W BiIaJeHUs
HaKOIJICHHOM nH(popManmeit 171 peleHus 3a/1a4 B IpopecCuOHaIbHON 1S TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxHO npoBeieHne 3aHATUI U aTTeCTalllil B AUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM CH-
CTEeMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «KMaTemaTrka» 3JIEKTPOHHBIX 00pazoBaTesbHbIX pecypcoB (JOP) (cm. 1.4.4).

[Topsimok mpoBeneHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIo-
PAKEHUSIMH POPEKTOPA MO yueOHOM paboTe U/Uiu IEHTPOM y4eOHO-METOANYECKOM pabOTHI.

6.2. Mertoauyeckne yKka3aHusi A1 00y4alOMIUXCH MO0 0CBOCHUIO
AUCHUTTHHBI

Pa3zpen: 3j1eMeHTHI JIMHEHHON anredpbl

Manl/llll)l U ONPEaACTUTECIIN. Hpe>1<11e BCE€TO, CTYACHT JOJDKCH MMOHATH, YTO MaTpula —
3TO TabnuIa yncen (Ipu4eM 3Ta Tabiauia MOKEeT UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOYET OBITh M MPSIMOYTOJBHOMN), & OMPEaeNUTeNb- 3TO YKHCIIO, 3aliChIBAEMOE B BHJIE KBa/Ipat-
HOM TaOJMIIBI, TO €CTh ONPENENUTENN CYIIECTBYIOT TOJIBKO Y KBaAPaTHBIX MATPHII.

Crnenyetr oOpatuth 0c000€ BHHMaHHE Ha ONEPALUI0O YMHOXKEHHS IPSIMOYTOJIbHBIX MaT-
pHIl U TOHATH, KAKUM TOJIy4aeTcsl MOPSI0K MaTpuIllbl — rpou3BereHus. OCoOOeHHOCTh MaTpHIl
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TaKXe COCTOMT B TOM, YTO IPOU3BEICHHE MATPHIl HE IMEPECTAaHOBOYHO, TO €CTb AB # BA
.Cnenyet 00s13aTeIbHO YOSIUTHCS B 3TOM, PELINB COOTBETCTBYIOIIHE 3aIauu.

BaxHbIM sBisIeTcs oHATHE 0OpaTHOM MaTpuibl. Hano 3HaTh yciioBHE CyIeCTBOBAaHUS
00paTHOW MaTpHIIbI U AITOPUTM ee mocTpoeHus. [locie ee BeuucIeHus 1enecoo0pa3Ho JienaTh
IIPOBEPKY NPABUILHOCTH PEIICHHUS, BBHIIOIHUB ONEpalyio yMHoxkeHuss A 'A=E (momkHa 110-
JY4YUTHCS €IMHUYHAS MAaTPULIA)

[Tpu u3ydyeHun onpenenutTeneil HaJo0 YeTKO YCBOUTH MOHATHS MUHOPA, alnre0panyeckoro
JIOIIOJIHEHMS, 3HaTh MHOTOUYHUCIICHHbIE CBOMCTBA omnpeaenuTens. J{ias 0cBOCHUs TEXHUKH BbIUUC-
JICHUS ONpeAeTUTeNeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBIA OMPEACIUTENb BBIIIE TPETHErO
HOps/IKA, PACKPBITh €r0 Pa3IMYHBIMU CIOCOOAMH, MPUMEHSISI Pa3IOkKEHUE U 110 CTPOKaM U 10
cronbiam. OOpaTuTe BHUMAaHUE, KaKUe CTPOKM (CTOJOLBI) MpPEANoYTUTENbHEE BHIOUPATh IS
PACKpBITUSL OIPEAETUTENS], YTOOBI YIIPOCTUTH ero BeluuciaeHue. Oco0eHHO 3(h(heKTUBHO BbIYKC-
JICHHUE OIIPEJNICNIUTENS C MOMOIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHUi, MPUBOIAIIUX €0 K Tpe-
YTOJILHOMY BHIY.

[Tpu u3y4yeHnn pemeHuii CucTeM JIMHEHHBIX anredpandeckux ypaBaenuit (CJIAY) obpa-
TUTE BHUMAaHME, NPEXK/E BCEro, HA MOHATHE PELICHUs CHUCTEMbl M YCIIOBHSI CYLIECTBOBaHMS pe-
IIEHUH B 3aBUCHUMOCTH OT COOTHOILEHHUSI MEXJy PaHI'OM MAaTpHIIbl, PAHIOM PAaCUIMPEHHON MaT-
PHILIBI CUCTEMBI M YHCIIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTuTe BHUMaHHUE HA YCIIOBHSI IIpUMe-
Herus ¢popmyn Kpamepa u metoma oOpaTHON MaTpullbl. BHUMaTensHO pa3depute mpuMepsl pe-
IIEHUs] IPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredbpanyeckux ypaBHeHU MeTojoM ["aycca (BBeze-
HUE 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX).

Pa3nen: DieMeHTHI BEeKTOPHOH aiaredpbl

[Ipu n3ydyeHun naHHOW TeMBbI OOpaTUTE BHUMAHWE HA JIMHEWHBIC ONEpaIly Hal BEKTO-
paMu, Ha MOHATHS JMHEHHOM HE3aBUCUMOCTH M JMHEWHOW 3aBHCUMOCTH BEKTOPOB, Ha (yH[Ia-
MEHTaJbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oasmca), Ha
pasyioKeHue BEKTopa 1o 6asucy.

3HaTh OIpeseseHre, FTEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI I MX BBIYMCICHUS B BEKTOPHOH UM B KOOpAMHATHOH (op-
Me. O0s3aTeNnbHO 3HaTh U YMETh IPOBEPSATH YCIOBUS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YMCJ1a 1 MHOTO4JICHBI

B sToM pazpnene, npexae BCero, Ha0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACILIU-
pEHUEM MOHATHS AEUCTBUTEIbHBIX YHCEN, 3HATh ONPEEICHUE U TpU (POPMBI 3alIUCU KOMILJIEKC-
HOro ymcia (anreOpanyecKkyro, TPUTOHOMETPUYECKYI0 M MOKa3aTeJIbHYI0), F€OMETPHUECKYIO
MHTEPIIPETALNI0 KOMIUIEKCHOTO YUCJIa U B3aWMHO-OJJHO3HAYHOE COOTBETCTBHE MEX]y MHOXKeE-
CTBOM KOMIIJIEKCHBIX YHCENl U MHOXECTBOM TOYEK KOMIIJIEKCHOH IMJIOCKOCTU. 3HaTh (opMyiTy
Olinepa. KommiekcHble 4yucia MOKHO M300pakaTh C IOMOIIBIO BEKTOPOB Ha KOMILUIEKCHOMN
wiockocTy. IloaToMy oneparuu cioKeHus! ¥ BBIYUTaHUS KOMIUIEKCHBIX YHCEN MOTYT OBbITh CBe-
JIEHBI K OTepallisM CJIOKEHHS U BBIYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBINOJIHATH ONEPALUU YMHOXKEHHMsI, JIeICHHsI, BO3BEJACHUS B IMOJIO-
JKUTEJIbHYIO CTENEHb KOMIUJIEKCHBIX YHMCEJl, 3alIMCaHHbIX B TPUTOHOMETPpUUYECKOU (hopMe, U3BIie-
YEeHMsI KOPHS N-OM CTENEHN W3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMAaHHME Ha TO, YTO MHOKECTBO KOMITJIEKCHBIX YHCEN SBIISETCS 3a-
MKHYTBIM, TO €CThb JIF00as ajaredpanyeckas ornepanus HajJ KOMIIJIEKCHBIMH YHCJIaMU HE BBIBOJUT
3a Ipezesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3znuuHble BUABI pa3iokKEeHUss MHOTOWIEHA Ha MHOYKHUTEIH JUIsl CIIy4yaeB, KO-
I/1a Cpeau KOpHEH MHOro4jieHa MOTYT ObITh KpaTHbI€, KOMIUIEKCHbIE KOPHU. DTH CBeJeHUs Oy-
JYT UCIIOJIb30BaThCsl, HAIPUMED, B HHTETPATHHOM HCUUCICHUH MTPH BHIYUCICHUN UHTETPAJIIOB OT
JIpOOHO-paLMOHAIBHBIX (DYHKUWHN, IPU PElIeHUH JIMHEWHBIX OJHOPOAHBIX MU depeHIIaTbHBIX
YPaBHEHHI N-To MOPsIIKA C OCTOSTHHBIMU KO3 UIIEHTAMH.

Pa3nen: AHaaMTHYECKAas reOMeTpUs
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[Ipy n3yyeHUH aHATUTUYECKOW T€OMETPHUM CIEAYET, MPEXKIE BCEro, MOHATh, UTO €€ 3ajayei
ABJIACTCA U3YUCHUC I'COMCTPUICCKUX 06’b€KTOB IIpu nMomMomHu aHAJIMTUYCCKUX MCTOAOB anre6p51
¥ MaTeMaTHYeCKOro aHanus3a. B 0CHOBe Takoro moaxoja JeXUT METOJ KOOPAUHAT, BIIEPBBIEC CU-
cremaruuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE MOHATUS '€OMETpPUM (TOUKa, NpsiMasd,
IJIOCKOCTh) SIBJISIFOTCS HEONPEASISIEeMbIMU, U JIJISl UX OMHCAHMS TPUMEHSETCS aKCHOMAaTUYECKUIN
METOAO, HO3BOHHIOIHHﬁ YCTaHOBUTH B3aMMHO OAHO3HAYHOC COOTBCTCTBHUEC MCKAY MHOXCCTBOM
TOYEK MPSMON U MHOXKECTBOM JCHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CHCTEMY KO-
OpAMHAT.

Hano yetko ycBouTh paznuuHbie GOpMbI YpaBHEHHUH MPSMOIl U MIIOCKOCTH YMETh NEPEXOJUTh OT
oHO# opmbl K apyroi. CieayeT OCMBICIHUTD U YCIICITHO MPUMEHSTh PEIICHUST KJIaCCHIeCKIX
3a]a4 aHAIUTUYECKOM T'€OMETPUU O B3aMMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEH, YMETh
ONPCACIIATD YIJIbl U PACCTOAHUA MCKAY Pa3JIMYHBIMH I'COMETPUICCKUMU O6’beKTaMI/I.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUIHOE U3yUYeHUEe NUCHUUILUINHBI « JIuHelHas anreOpay,
npuoOpeTeHne HeOOXOAMMBIX KOMIIETCHIIMM, YMEHHI M HABBIKOB BIIAJICHUS MaTeMaTHYECKUM
anmapatoM TpeOyeT OT CTYAECHTOB OOJBIION CaMOCTOSTEeNbHOM padoThl. OOpaTuTe BHUMaHUE,
4YTO KOJHUYCCTBO 4aCOB, OTBOJHMMBIX Ha CaMOCTOATCIBbHYIO pa60Ty B COOTBETCTBHUU C yLIe6HI)IM
IJIaHOM, OOJIBIIIE YKCiIa YaCOB, OTBOJUMBIX Ha BCE BHUJIbI AyAUTOPHBIX 3aHITHIA.

7. @OH/ OLIEHOYHBIX CPEACTB

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

1. MeTo bl KOHTPOJIS U OLICHUBAHUSI PE3YJIbTaTOB O0YUYCHHS

2 llIkxana 1 KpUTEPUHU OLICHUBAHUS PE3yJIHTATOB O0YICHHS

3. O1ieHOYHBIE CpENICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouyHas aTTecTalus
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Ilpunosicenue 1

TeMaTnuyecKkuil MUIAH COleP:KaAHMS TUCHUILVINHDBI «JInHeiiHas ajaredpa» 1Mo HANPABJIEHUIO MOJATOTOBKH
15.03.05 «KKOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecnevYeHne MAIIMHOCTPOUTEIbHBIX IPOU3BOJACTBY»

Ipoduan:

«Cpez[cTBa aBTOMaTHU3allud "N 0a3bl JAAHHBIX IS MPOCKTUPOBAaHUSA
TEXHOJOTHYECCKUX MPOU3BOACTB»

(0axanasp)
®opma 00y4eHUS — OYHO-320YHAS
I'op mpuema 2023/2024
o 8 3 Buabl yueOHoii paboThI, BKJIIO- } Dopmbi
5 - 2 Yyasi CaMOCTOSITEJILHYI0O PaboTy Buabl camocTosiTeIbHOM PadoThI ATTe-
n/n Pa3nen g = 5| CTyIeHTOB, M TPYI0eMKOCTh B CrynenToB
> e cTauuu
S 5 = yacax
= | m/C | J1a6 | cPC | KCP | K.P. | K.IL | PI'P | Pegepar | K/p | D | 3
IlepBblii cemecTp
Pa3nen 1. DnemMeHThI JIUHEHHOM ajreo-
pbl
[Tonsitue Matpuibl. Buast marpun. Omne-
1 palyu HaJ MaTpULIAMHU U UX CBOMCTBA. 1 1 2 5
Omnpenenurenu, ©X CBOWCTBA U BBIYUCIIE-
HUs. BeruucneHue onpeaenurenen pas-
JIUYHOTO TOPSIIKA
Omnpenenureny, UX CBOWCTBA U BBIUUCIIC-
HUs. Beruucnenue onpeaenuTenei pas-
2 | IMYHOTO MOPSJIKA. 1 2 2 5 +

Boiaaua sagaunii PI'P Ne 1 o Jquneinoi

ajreope
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OOpaTHast MaTpuIla ¥ aITOPUTM €€ BhIUHC-
JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHuUs
Matpuil. MaTtpudHas ¢opma 3amucu cu-
CTEMBbI JIMHEWHBIX aJIreOpandecKux ypaB-
HEeHUI. PaHr Marpuiisl

CJIAY, ocHOBHBIE TTOHATHS PEIICHUA,
COBMECTHOCTH M HECOBMECTHOCTU CHUCTE-
Mbl. Pellienue cuctem JIMHEHHBIX ypaBHE-
Huit merogom Kpamepa, metoom obpat-
HOM Matpuilsl, MeTosiIoM ["aycca. Teopema
Kponekepa — Kanemm.

Pa3zneun 2. DiieMeHTHI BEKTOPHOI ajireo-
pbl

JIuHeiliHbIe onepalu HaJl BEKTOpaMu, UX
cBoMcTBa. JImHelHas 3aBUCUMOCTE U HE3a-
BHCHMOCTH BEeKTOPOB. [loHsATHE Oa3mca.
KoopauHartsl BeKTOpa.

CkanspHoe, BEeKTOPHOE M CMEIIIaHHOE TTPO-
HN3BCIACHUS BGKTOpOB, nux CBOﬁCTBa.
Boiaaua 3aganmii PP Ne2 mo BekTOp-
HOM ajiredpe

Pasnoxxenue Bekropa mo 6asucy. Opro-
HOPMHUpPOBaHHBIN 0a3uc. Beruncinenue cka-
JIIPHOTO, BEKTOPHOTO U CMELIAHHOIO IIpO-
W3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPIH-
HaTaMd B OPTOHOPMHPOBAHHOM Oa3uce.
VYcnoBus OpPTOrOHANBHOCTH, KOJIIMHEAp-
HOCTH, KOMIUIAHAPHOCTU BEKTOPOB

Jluneiinsle npoctpancTBa. [Ipeobpaszona-
HUE MaTpPULbI JMHEHHOTO OllepaTopa Mnpu
nepexoie ot 6asuca k 6a3ucy. CoocTBeH-
HbI€ 3HAUEHUS U COOCTBEHHbIE BEKTOPHI
MaTpULIBI
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Pa3nen 3. KommiekcHble YHC/Ia M MHO-
ro4jeHbl

DopMbI 3aMUCH, ONIEPALIMH Ha/l KOMILIEKC-
HbIMH ynciiamu. @opmysia Myaspa. 13-
BJICYCHUE KOPHS U3 KOMIUIEKCHOT'O Yncia

10

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

10

11

Pa3znen 4. AnanuTuyeckasi reoMeTpust
Cucrembl koopauHaT. Paznuusble THUIBI
YpPaBHEHUH IIOCKOCTH.

11

12

Pa3nuuHble TUNBI ypaBHEHHI HOpsIMOM Ha
IIJIOCKOCTH M B TIPOCTPAHCTBE

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

12

13

BzaumHoe pacnosiokeHHe TpSMBIX Ha
IJIOCKOCTH M B MPOCTpPaHCTBE. Brrunciie-
HUE PACCTOSIHUN MEXIy ABYMS TOYKAMH,
TOYKOH U NpsAMOM.. B3anmHOe pacnosoxe-
HHE IJIOCKOCTEN. Bpruncienue pacctossHun
MEXKy TOYKOHN U INIOCKOCTBIO

13

14

KpuBbie BTOpOro nopsjaka HX reOMeTpH-
YECKHE CBOWMCTBA. YPAaBHEHUS JJIUIMIICA,
runepOoibl, mapadonsl Oblee ypaBHEHHE
KpUBOM BTOpOoro mnopsaka. IIpuBenenue
KPHUBBIX BTOPOTO MOpPsiAKa K KAHOHUYECKO-
My Buay. [loBepXHOCTH BTOPOro NmopsiKa.
KoHTpOJIBHBIN TEeCT MO0 aHATUTHYECKOH
reoMeTpuu

14

dopMma arTecTanumn

15-
18

Bcero yacos no fucuMIinue

20

80
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PI'P

TE-
cTa
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenue nmoarotoku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OECIIEUEHNE MAITHO-
CTPOUTEIBHBIX TPOU3BOJICTBY.

[Tpoduns: «CpenctBa aBTOMaTU3alMU M 0a3bl JAHHBIX JAJIS MPOCKTHUPOBAHHS TEXHOJIOTHMUECKUX
MIPOU3BOJICTBY.

Kadenpa: «Matematukay.

1. MeTO)ILI KOHTPOJIA U OICHUBAaHUA PE3YyJIbTATOB oﬁyqunﬂ

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTH U Ka4eCTBAa OCBOCHUSI TUCLUIUIMHBI HACTOSILEN IPOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYLIUI KOHTPOJIb);
- IPOMEXYTOYHAsl aTTecTalus (3K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUS Pe3yJIbTATOB 00y4eHHS
®opma NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEeH

[TpoMexyTouHas arrecTarus o0ydaromuxcs B GopMe 3K3aMeHa MPOBOAMTCS MO Pe3yJIbTa-
TaM BBITMIOJTHEHHsI BCEX BUIOB Y4eOHOH paboOThl, MPEAyCMOTPEHHBIX YUYEOHBIM IUIAHOM MO JaHHOU
JTUCIUIUIMHE, TIPU 3TOM YYHMTHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUCHHE
cemectpa. O1eHKa CTeTeH! JOCTHKEHUS 00yJaroIUMUCS TIIAHUPYEMBIX PE3YIbTaTOB 00yUEHUS 110
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJaBaTeIeM, BEAYIUM 3aHIATHS 110 JUCHUILUIMHE METOJO0M IKCIIEepT-
HOH oueHkH. [1o uroram nmpomMexyTo4HOW aTTECTALMU M0 IUCLUUILIMHE BBICTABJISETCS OLIEHKA «OT-
JUYHOY, «XOPOIII0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

HIxaJja oneHUBaAHUA Onucanne

BeinosHeHsl Bce 00si3aTesIbHbIE YCI0BHS MOATOTOBKHM CTYy-
JAEHTAa K MPOMEKYTOYHOH ATTECTALMHU,IPEIyCMOTPEHHbIE
nporpaMMoil TuctUIuInHbL. CTyAE€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB ITOKA3aTEJISIM, [IPUBEICHHBIM B
OTtnn4HO TabyInLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTyallUsX MOBBIIMICHHON CJIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYLIEHBI HE3HAUNTENIBHbIE OIIUO-
KM, HETOYHOCTH, 3aTPYJHEHUS IPU NIEPEHOCE 3HAHUM U YMEHHUU
Ha HOBBIE, HECTAHIapTHBIE 3aJa4H.

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

Y 10BJIIETBOPUTEIILHO

BrimonHeHbl Bce 00si3aTe/ibHBbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K MNPOMEXKYTOYHOI AaTTeCTAllMU,IPEyCMOTPCHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB MTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKMe 3HAHUS, TIPU OTBETE HE
JIOIYCKaeT TpyObIX OMMOOK WM TPOTUBOPEUYHIl, OJHAKO B
(GOpMyJIMPOBAaHUH OTBETa OTCYTCTBYET JOJDKHASI CBSI3b MEXKIY
AHAJIM30M, apTYMEHTAIMCH U BBIBOJIAMH, B PEIICHUU 3a7ad MO-
T'YT COJICPIKATHCS TPpyOble OMMOKH. [t TOTydeHus TPaBHIIbHO-
r'0 OTBETa TPEOYIOTCS YTOUHSIOIINE BOTIPOCHI.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbinonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTYy/€H-
Ta K NPOMEKYTOYHOM aTTeCTALMHU, IIPEIYCMOTPEHHBIE IIPO-
rpaMmor aucuuiuineel, MJIM cTyneHT 1eMOHCTpHUpPYET HEmoJ-
HOE COOTBETCTBME 3HAHUM, YMEHMI, HABBIKOB IIPUBEICHHBIM B
TabJIUIaxX, AOIMYCKAIOTCS 3HAYUTEIbHbIC OLIMOKH, MPOSBISAETCS
OTCYTCTBUE 3HAHMI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTelew,
CTYJEHT UCIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHECHUS IPU ONEPHU-
POBAaHMM 3HAHUAMHU U YMEHUSMHU.

3. OneHo4YHbIE CPeACTBA

[Ipencrasnenue oue-

Ne | HammeHoBanwme ore- Kparkas xapakreprucTrka OLleHOYHOTO
/m HOYHOTO CpeJCTBa CpeacTBa HOTHOTO CpeACTRa B
! P ®OC
1 KonTponbhas (camo- CpenctBo npoBepku yMeHuil npumeHsaTh | KoHTponbHbIE 3a1a-
cToATeNbHAs) paboTa | MOJy4YEHHBIC 3HAHUS I PElIeHUs 3a1ad | Hus (IpuMmep)
KP OTIPEJICJICHHOTO THUIIA [0 TEME I pa3Jie-
(KP) ay
2 | PacuerHo- CpenctBo mpoBepku ymeHuM npuMeHath | Kommekt 3amaHuit
rpaduueckas pabota | TOTy4YeHHBIC 3HAHUS MO 3apaHee ompene- | Ut BBITTOJIHEHUS
JIGHHOM METOJMKE MAJig PEelIeHUs 3aJad | PacueTHO-
(PTP) WM 33J]aHUid 10 MOMAYJII0 WM OUCHH- | Tpadudeckoil paboTsl
MIJIMHE B LEJIOM.
3 YcTHBIN CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK Bomnpocsl o
ompoccobeceioBaHne, | cieruanbHas Oeceqa  IMeJaroru4eckoro TeMam/paszzenam
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(YO) paboTHUKa ¢ OOydYaromMMCS Ha TEMBI, MUCIUAILINHBI
CBSI3aHHBIE C U3Y4YaeMOW NHUCIUILIMHON, U
paccuMTaHHOEC Ha BBISICHEHHE OOBeMa
3HaHUK O0YYaromierocst mo OonpeaeacHHO-
MY pa3aeny, TeMe, mpobiemMe u T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX Ba,HaHI/Iﬁ,

Tecr I103BOJISIIOIIIAS aBTOMATU3UPO-
4 Bapuanr Tecra
(T) BaTh MPOIEAYPY HU3MEPEHUsS YPOBHS 3Ha-
HUI 1 YMEHUIO00YYaromerocs.
5 | DK3amMeHalMOHHbIE CpenctBo MPOBEPKM 3HAHWH, YMEHUH, | DK3aMEHAIlMOHHbBIE
OMIIeTHI HABBIKOB. MOXeET BKJIIOYaThb KOMILUIEKC | OUJIETHI.
(9B) TEOPETUYECKUX BOIPOCOB, 3aJ]ay, MPAKTU-

YECKUX 3aIaHUI.

3.1.Tekymnii KOHTPOJIb

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

Conep:xanue pacueTHO-rpauuecKoil padéoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuupbl u onpenenurenu. PemieHre cucTeM JTMHEWHBIX anreOpandyeckux ypaBHEHHH METoJaMHu
["aycca, Kpamepa u oOpaTHOI MaTpuUIIBL.

Pacuetno-rpaduyeckas padora Ne2 no BeKTOpHO# ajredpe.

Kpatkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

BexTtopsl, aeiictBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE IIPOU3BEIEHUSI BEKTOPOB.
PacuernHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSMOM U INIOCKOCTH. B3auMHOE pacnosoKeHne IpsIMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiekT 3agannii

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

PI'P Nel, yactn 1

-1 1 0 2 0 2
3amanme Nel. Jlanbt matpuriet A=| 1 3 2 | uw B=|0 -3 3
0 -3 1 1 -1

Boinonnuts aeiicteus: A° +8B" .
3amanne Ne2. [TpoJoIKUTh JaHHOE MaTpudHoe paBeHcTBo (24 +3B)* —44> —6A4B =...

U IPOBCPUTH €I0 AJId MaTpUIl AuBwn3 NepBOTO  3aJlaHUs.
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3amanue No3. BeUucauTh onpenenuTeas ABYMs ClIocO0aMu: pa3iosKeHHEM I10 TIEPBOI CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

0 -1 2
I -1
-1 1

1
0
1
1 -2 1

—_—— N

3amanue Ned. JIns qaHHOM MaTpuIlbl HAWTH oOpaTHYr0 MaTpuily. CienaTh MPOBEPKY.

1 0 2
I 1 0.
-1 2 3

3aanue Ne5. Pemmts Mmatpuynoe ypasaenune AXB = C (naiitu X). Crenats mpoBepKy.

e I R

3aganue No6. HailTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15]
3 -8 2 6 20

PI'P Nel, 3aganus no pelieHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucreMy meronoM Kpamepa. Chnenats mpoBepKy.

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

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

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

3amanne No4. Pemnth HEOHOPOIHYIO cUcTeMY MeToIoM ['aycca. Haiitu oO1iee penienue u 4acT-
HOE pelICHNE.

X +x,+2x,+3x, =5
3x, +2x, —4x, - 2x, =1
5x, +4x, + 4x, =11

3ananue NoS. Pemuts ogHOpOIHYIO cuctemy Metoqom ["aycca. Haiitu obmiee pemenue u OCP.

2x, +6x, =9x, -9x, =0
4x, =5x;+x,=0
3x,+3x, = 7x;—4x,=0"
X, —3x,+2x;,+5x, =0
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PI'P Nel, yacrs 2
3ananue Nel. Ilokasate, 4To BEKTOpbl M, 1, p 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IIOKUTD

BekTop @ mo stomy Gasucy: m =(1,—-1,2),n=(2,0,3), p=(-2,-11),a =(5,—4,13).

Bamanne Ne2. JlaHbl BEKTOPBI 71 ¥ 1 . BBISCHUTH — KOJUIMHEAPHBI JIK BEKTOPbI d U b .

m=(28,-8,8), 7 =(-21,6,—6), a=2im+n,b =27 —n.

,ecnn || =642, |71 = 2, (. m) =135, @ =61 —m.

3aganue Ne3. Haiitu |c_l

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

Bamanue Ne5. Tlpu Kakux 'x' BEKTOpHl @ U b TEpHEHAUKYIAPHBI?

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

Bazanne Ne6. Haiitu muiomiajip nmapauiesiorpaMma, IoCTPOSHHOTO Ha BEKTopax a u b .

m|=12,

_ A T
a=2m-5n,b=m+n, ﬁ|=3,(ﬁ,ﬁ)=g.

3ananue No7. Haiitu miomans tpeyronsiuka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3azanue Ne§. JlaHbl BEKTOphl d, b, C . BBISCHUTH — KOMILUIAHAPHKI JIM BEKTOPHI. Ecii BEKTOPBI HE

KOMILJIaHAPHBI, TO HaWTH 00BEM ImapajjiCJICItIICa, IIOCTPOCHHOI'O Ha BEKTOPAxX 67, b N cu orpe-

JeUTh — KaKyI0 TPOIKY OHH 00pa3yroT.
a(1;-1;5),b(2;4;-2),2(3;051).

3ajanne Ne9.  Jlna nuHediHoro omepatopa A4 3ajaHbl o0Opa3sbl Oa3HCHBIX 3JIEMEHTOB
Ae,, Ae,, Ae,. 3anucars MaTpuiy oneparopa 4 B O6asuce e, e,, €, 1 HaiiTu oOpa3

JJIEMEHTA X .

Aé =Te +3e,-2e,, Ae,—e —¢é,+4e, Ae, =2¢ +2¢,+3¢e

1 3
Xx=2e —4e,+e,.
3azmanue Nel0. Haiiti coOCTBeHHbBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPBI JIMHEIHOTO olepaTopa,

3a2JIaHHOTO B HEKOTOPOM 0a3uce MaTpuie A = (_74 ;j )

PI'P Ne 1, vactp 3

Bamanue Nel. TIpsimast [, mpoxoauT 4depe3 TOUKy A mapaiensHo Bektopy ¢ . [lpsimas [, mpo-

XOJUT Yepe3 TOUKy B NepneHAuKyJIspHO BeKTopy # . Hailtu Touky nepecedeHust NpsIMbIX U YToJl

mexay aamu, ecin - A(3;5), g (1;3), B(0;5), n(-3;4).
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3amanue Ne2. Jlana npsimast /, . Ilpsimas [, mpoxoaut uyepe3 Touku A u B. Haiitu paccrosinue ot

TOUKH IIepecedeHust IpAMbIX [, U [, 1o npsiMoit /, .

LJx=-8-3 . . Oy _ _
11.{)}:3”4, A(4;0), B(7;3), [,:9x—12y+2=0.

Baganue No3. Haiitu paccrosiuue ot toukn M, 10 IIIOCKOCTH @ , IPOXOsAIIEl yepe3 TOUKy A
IIEPIICHIUKYIISPHO BekTopy 71, eciu M (0; 1;7), A(2;-1;4), n(6;22; -3).

3ajanue Ne4. Haiftu yroa Mexay INIOCKOCTBIO ¢ M INIOCKOCTBIO [3, IPOXOASIICH Yepe3 TOUKH

A, Bu C,eciu a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3aganue NoS. 3amucaTh KAaHOHMYECKHE ypAaBHEHHS MIPSIMOM, 3aJaHHOM OOIIMMU ypaBHEHUSMHU.

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

Bajanme Ne6. Haiitu TOUKy mepecedeHus mpsiMoii [ ¥ IUIOCKOCTH (X | YTOJl MEXIy HUMHU.

X2y _zml iy o3m12=0,
3 4 2

Bamanue Ne7. Tlpsimast [, npoxomut yepe3 Touku A u B. Ilpsimas [, mpoxoauT depes TouKy M
HEPICHANKYISPHO [UIOCKOCTH ¢ . HallTu yrosi Mexay npsiMbiMu /|, U [, M BBISICHUTB — JIGXKAT JIH

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

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

(x+3)? N y_2
49 25
Tpuchl. [locTpouTs KpUBYIO, H300pa3UTh POKYCHI, TUPEKTPUCH.

3amanue Ne8. i naHHON KpUBOM =1 yka3arb (OKYCBI, SKCIIEHTPUCUTET, AUPEK-

3ananue Ne9. IlpuBecTu ypaBHeHue kpuBoii 9x” —25)° —18x+200y —616=0 Kk KaHOHHUYECKO-
MY BHJIy U IOCTPOUTH KPUBYIO.

KonTposabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. HaiTv 3Ha4YeHNs MaTPMUUYHOro MHOrO4Y/1eHa F(A)

-1 0
X)=—x"+2x" —x+3,4=
f(x) 3 5
-2 0 8 1 -5
2. HaTn paHr maTpuLbl NPUBEAEHMEM K CTYNEHYATOMY BU
p puubl npuees, Yy VAV_8 > 6 3 -13
11 -3 13 5 17
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1 2 1
3. BbluMcanTb onpesenvTesb NPUBEAEHUEM K CTyneHyaTomy Buay (3 -5 3
2 7 -1

4. HaitTv maTpuuy, obpaTHyto AaHHOM (a). PelwunTb maTpuyHoOe ypaBHeHue (6)

1 2 1
1 2 -2 3
(@ |3 -5 3 (6) [X =
-3 4 3 -1
2 7 -1

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

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

4x, +9x, —=5x, —8x, =5 X +2x,+x,=5
(@) 33x,+7x, —2x;—4x, =4 (6) 13x, —5x, +3x; =7
2x, +5x, +x;+3x, =3 2x, +7x,—x; =13
BapuaHTt
1. Pacnuncatb pasnorkeHune BekTopa ;c no BeKTopam ;,é,;
x=1{5-12,1}, p=1{1,-3,0}, ¢=1{1,-11}, r={0,-1,2}

2. KonnnHeapHbl v BeKTOpbl p U g ?

a=1{2,0,1}, b={-2,3,1}, p=2a+2b, g=3a—2b

3. [aHa nupamunga c sepwnHamm B Toukax 4.4, A, A,.
A4(2,4,8), 4,(4,-1,2), 4,(-8,7,10), A4,(-3,4,-2)
Hantu:

a) yron mexay pebpamun A4 A4,, A4,

6) o6bem nMpamuapi

B) A/IMHY BbICOTbI ONYLLEHHOM Ha rpaHb A 4,4,

r) HalT1 AMHY MenaHbl, NPOBeAEHHYIO U3 BepLunHbl A, K pebpy A, A4,

4. BblumcnuTtb NAOWAAb Napannesiorpamma, NOCTPOEHHOro Ha BEKTOpax d um ba — Yron mexay BeKktopa-

N\MEM(}

|=2, azz.
4

BapuaHTt
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1. Haittn pacctoaHue ot Toukn M, Ao naockocTn (M1M2M3):
M, (=9;10;2), M, (0;7;—4), M, (4;8-1), M;(-2;1;3)

x+y+z-2=0
2. BbInMcaTb KAHOHMYECKOE YPaBHEHME NPAMOIA:
x—y-3z+6=0
x=2 y-3 z+1
1 4

3. HaliTu TouKy nepeceyeHns NPAMOM U NIOCKOCTH: mx+y+2z-9=0.

x—1
4. Haittn Touky P, cummeTpuyHyto Touke P OTHOCWUTeNbHO Npamoii [ : P(O;—l;3) " I =L :%.

-1
5. HanucaTb ypaBHeHMe NJI0CKOCTU ¢ NpoxoAalleii yepes Touky M 1 nepneHAnKyNapHO npAmon
(MM,): M,(3;2;0), M,(4;1;5), M, (2;-1;4).
6. HaiiTn KocuHyC yrna mexay NJoCKOCTAMU & U Q0 :
o, :3x—y+3=0, o, : x-2y+5z-10=0

BapuanT 3a1aHuii MPOMeKYTOYHOI0 TeCTa

1.1. HaitTu paHr maTpuLbl NpuBeaeHNEM K CTYNeHYaToMy BUAY

£ 2 -6 -3 -I3
11 -3 13 5 17

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

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

2.1. HanucaTb pasfiokeHme BekTopa X N0 BeKTOpam P, g, I x= {5,—12,1} , E = {1,—3,0} , (} = {1,—1,1} ,
r={0,-1,2}

2.2. BblumMcanTb Nnowaap napannenorpamma, NOCTPOEHHOro Ha BekTopax d wn b o — Yron mexay Bektopamu p n q

A T T _ T A i i T
g

a=2p+q,b=p-3q, |p|=2,q:2, o=—

2.3. laHa nupamuia c BeplInHaMu B TOUKax A1A2A3A4. A1(6,1,3), A2(6,—2,—3), A3(2, 2, O), A4(—5,1,0)
HaiiTn 4nMHY MeaunaHbl, NPoBeeHHYI0 13 BEPLUMHDI Al K pebpy A2A3

x-=2 y-3 z+I
1 —4

3.1. HaiiTi TouKy nepeceyeHms NPAMOi 1 NJIOCKOCTK: mx+y+2z-9=0.

x—1 z
3.2. HaliT Touky P1 CMMMeTpUuHYIo Touke P oTHocuTenbHo npamoii [ : P(O;—1;3) " TR

-1
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3.3. Hanwucatb ypaBHeHwWe NA0CKOCTU (X NPOXOAALLEN Yepes TOUKy M0 U NepneHAUKYNApHO  NpAMOM (M,Mz):

M,(3;2;0), M,(41;5), M, (2-1;4).

4.1. [lana Kpusas BTOpOro nopaaka x> +4y”> —12x+16y+16 =0 . NonyunTb KaHOHNUYECKOE ypaBHEHME KPUBO 1 NOCTPOUTS .ee

’ ’ ’
4.2. CocTanTb MaTpuuy nepexoga ot 6asuca ¢,,¢,,¢e; K basucy €, ,e, ,e; , ecm

=1 A= - = o = — == — —
€ =26 +eé,+¢é;; 6, =¢ —¢6,+¢6,; ¢ =¢ +2¢,+é,

Kpurepun onenkmn:

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

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHUE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3a/laHKs HE IIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENO1aBaATES.

Jlnst IpoBeIeHUsT TEKYIIEr0 KOHTPOJsSI 3HAHWW CTYJSHTOB B TUCTAaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoit «MaTemaTtnka» OHIaWH-KypcaX HMEIOTCS MPOMEXYTOUYHbIE (TIPOOHBIE)
TECTBHI.

3.2. IIpomMe:xyTOYHAS aTTeCTALMS

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B YCTHOU (opme.
Bpemst 11 HoAroTOBKM OTBETa HA BONPOCH! He Ooiiee 45 MUH.

buner BxiIr04aeT TEOPETUUECKUN BOIIPOC U 3aJIaUH.

KommiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
Tunosbie BApUAHTHI OMJIETOB NPUJIATAIOTCS.

KommuiekT Bonnpocos
[0 JUCHUIIIMHE«/IuHelinas ajaredopay

Matpu1ibl, TUIIBI MAaTPHIL.

Onepanuu ¢ MaTpullaMu, UX CBOWCTBA.

YMHOX€EHUE IPAMOYTOJIBHBIX MaTPHII.

MatpuuHas ¢popMa 3aIIuCu CUCTEMbI IMHEHHBIX alireOpandyeckux ypaBHEHUH.

Onpenenurenyu U UX CBOKWCTBA.

[TonsiTue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIE MOHATHS U ONPEAEICHHUS.

ITpaBuno Kpamepa penieHust CUCTEM JTMHEWMHBIX YPaBHEHUH.

OO0parHast MaTpHIa U e€ BEIYUCIIEHHE. Y CIIOBHUE CYIIECTBOBAHUS O0OPAaTHOW MaTpHIIbI.

10. Pemienne cucteM JMHEHHBIX alredpanyeckux ypaBHEHHM METOI0M 00paTHOM MaTpHIIbL.

11. Meton I'aycca penienust cucteM JIMHEWHBIX ypPaBHEHUH.

12. Pemenne mpon3BOIBHBIX CUCTEM JIMHENHBIX ypaBHEHUH MeTo1oM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanennu.

14. OqHOpOAHBIE CUCTEMBI IMHEWHBIX ypaBHEHUN. KpuTepuil cyniecTBOBaHUs HETPUBUAIBHBIX pe-
LICHUN.

15. I[lonsiTHE BEKTOpA M JIMHEWHBIE ONIEPALIMM HAJl BEKTOPAMH, CBOKCTBA ONEpaluil.

16. JIuneiinas KoMOUHAIMSI BEKTOPOB.

e e Aol S
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17. JIuHeitHasg HE3aBUCHUMOCTh M JIMHEHHAsA 3aBUCHUMOCTh T'€OMETPUYECKUX BEKTOpOB. Kpurtepuit
JINHEMHOM 3aBUCHUMOCTH.

18. [Tonsitue 6a3uca. KoopauHatel BEKTOpa.

19. OpToHOpMHpOBaHHBIN 0a3uc. Pa3noxkenne BeKTOpa o BeKTopam Oasuca.

20. YnopsinoueHHas TpOKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPON3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3ucCe.

22. YcnoBusi OpTOrOHAIBLHOCTH, KOJJTMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca kK 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHar. JlekapToOBbl IPAMOYIOJIbHBIE KOOPAUHATHI Ha IUIOCKOCTU U B IIPOCTPaH-
CTBE.

[TossipHas cucrema KOOpAMHAT.

Pa3nuunbIe TUIIBI YpPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncinenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOHN U IIJIOCKOCTBIO.
Borunicnienue paccTosHUSI MEXAY CKPEILMBAIOIUMUCS IPSIMBIMU.

Brruncnenue yrioB Mex1y JByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOpOro nopsiaka HMX reOMETPUYECKHE CBOMCTBA M ypaBHEHMs. IIpuBenenue kpusoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHTY.

8. Kanonndeckue ypaBHEHUS 3JUIMIICA, THIIEPOOIIBI, TAPAOOIIbI.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOIO NOPSAIKA.

10. Kanonnueckue ypaBHeHHS c(epbl, JIUTUIICON 1A, KOHYCOB, TUIIEPOOIONIOB, TApaOOIONI0B.

ARG

TunoBbie BapuaHTHI OWJIETOB
1o nqucuuiuivie «JInneitnas aaredpay»

MHUHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJILHOE
VUPEXJIEHWE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®daxynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
OopasosarenbHas nporpamMma 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHe
MaIIMHOCTPOUTENIbHBIX TPOU3BOJICTBY

ITpodunps «Cpenctsa aBTOMaTH3alMU M 0a3bl JAHHBIX /7Sl IPOEKTUPOBAHMS TEXHOJIOTHYE-
CKUX MPOU3BOJICTB»

HucuuruimHa  «JIuneitHas anreOpa»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U X CBOKCTBA.

1 01

o +2x, =—1
3. PelnTh CHCTEMY METOIOM OOPATHOI MATpHIbl {2 :
2x,—3x, =12

1 2 -1 2
2. PemnTth MaTpuyHO€ ypaBHEHHE XB=A, €ciu Az(z ] B=( J
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4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). I[IpoBepUTh — KOMIUIAHAPHBI JIU OHH.
Ecnu Het, HaliTH 00beM Tapasuiesienuie/a, MOCTPOSHHOTO Ha BEKTOPax a,b,c.
5. HaiiTu yron Mex/y BekTopaMu a = (1,-2,-2) 1 b =(2,0,1).

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

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

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUIICKOM ®EJEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOEOBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKH MOJUTEXHAYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «Matemaruka»
O6pazoBatenbHas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICYeHIE
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY

[Mpodus «CpencTBa aBTOMaTU3aUK U 0a3bl JAHHBIX IS TPOCKTHPOBAHMS TEXHOJIOTHYC-
CKUX MPOU3BOICTB»

Hucuunnuna «Jluneitnas anre6pay»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneitHast komOuHaius BeKkTopoB. basuc. KoopauHarts! BekTopa.
1 2 -1
2. Beruanciuts onpesenurens Marpuibl C= A" ,eciun A=[3 1 0 |.
011
4x; —2x, +3x3 =12,
3. Pemnre cucreMy ypaBHeHHI MeTo0M l'aycca < x, +5x, —3x; =1,
2x; +3x, —2x3 =3.
4. Tlokazatb, yTO BEKTOPHl m =(1,-1,2), 7 =(2,0,3), p=(-2-1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTh: ypaBHEHHE NPSMOIL C yTIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHHE MPSIMOM.

VYr1BepxkaeHo Ha 3acegannu Kadenpsl marematuku «_03» 052023 r., mpotokoin Ne 10

H.o. 3aB. kadenpoit H.B. Bacunnesa / /

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

28



