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1. Hean, 3a1aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMUILIAHE

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

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOr0 Kpyra MaTeMaTHYECKUX 3HAHUM, YMEHUU U
HAaBBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOITOTOBKY CTYACHTOB K JICATEIHLHOCTH B COOTBETCTBUU C KBATM(DHUKAIIMOHHOW Xapak-
TEepUCTUKON OakajaBpa IO HaAIMpPaBJICHUIO, B TOM 4Hciie (OpMHUpOBaHHE YMEHUN HCIIOJIb30BATh
OCBOCHHBIC MATEMATHYECKHE METOJIBI B MPOPECCHOHATBHON JAEITETLHOCTH.

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

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTMHEI «JInHelHas anreOpay clielyeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mno mucnuiuinHe «JIuneitHas anreOpa» HampaBleHO Ha  (OPMHUPOBAHHE
y o0yyaronuxcs cleayomux koMmereHuii B cootBerctBuu ¢ ®I'OC 15.03.05 mo nampasie-
Huto noAarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOIHMYECKOE 00eCledeHre MAaIlUHOCTPOU-
TeIbHBIX MPOU3BOACTB, MPoduib «CpecTBa aBTOMATHU3AUK U 0a3bl JaHHBIX JIJIS TPOEKTUPOBa-
HUS TEXHOJIOTHYECKUX MPOU3BOJICTBY, YTBEPKIECHHBIM ITpHKa3oM MUHHCTEpCTBAa 00pa30oBaHus U
Hayku Poccuiickoit ®enepanuu ot 17.08.2020 Ne 1044.

KO}I 1 HAUMEHOBaHHE KOMIIETEHIIMH I/IH)_II/IKaTOpr AOCTHKCHUA KOMIIC-

TEeHIMH

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

NVYK-1.1. AHanusupyer 3aaa4y, BBIIEISS €€
0a30Bble COCTABIISAIOLINE

NYK-1.2. OcymuiecTBisieT OUCK, KPUTUYECKH
OlleHMBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamKkupyer uH(pOpMAIH0, TpeOyeMyro s
peleHHs TOCTAaBICHHON 3a/jauu

NYK-1.3. PaccmatpuBaeTr u mpejiaraeT pa-
IIMOHAJIbHBIE BapUAHTHI PEIICHUs TOCTaBIICH-
HOW 3a/1a4M, WCIIOJB3YSl CUCTEMHBIN IMOIXO],
KPUTUYECKH OIICHMBAET MX JIOCTOMHCTBA H
HEIOCTATKH

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka b1: MOIIYJ'IL «MaTeMaTH4eCK1ue 1 ecTe-

CTBCHHO-HAY4YHBIC TUCHUIIJIUHEBD).

Eé HN3YUCHUC obecneunBaeT M3y4YCHUE OUCHUIIIMH:




B obazamenvron vacmu.
- MaTeMaTHYECKUN aHaJIN3;
- pusuka;
- BJIEKTPOTEXHHUKA U AJIEKTPOHHUKA,
- CONMPOTUBJICHNE MATEPUAIIOB;
- TepMOJAMHAMUKA U TEIUIONepe1aya,
- TEOpETUYECKasi MEXaHUKa,

- TEOpUS MEXaHU3MOB U MAILIUH;

- KOMIIBIOTEPHBIN aHAIN3 U ONITUMU3ALUs 3JIEMEHTOB KOHCTPYKLUH;

- OCHOBBI 5KOHOMMKH;

- KOHCTPYHUPOBAaHHUE U PACUET JIEMEHTOB 000PYAOBAaHHS OTPACIIH;

- pacyeT TeXHOJIOTMYECKOTro 000pyAOBaHUS OTPACIU C IPUMEHEHHEM MPUKIAIHBIX TIPO-
rpamu;

- CHCTEMBl aBTOMATH3WPOBAHHOTO NPOEKTHUPOBAHMS MAIIMHOCTPOUTENIBHBIX MPOU3-
BOJICTB.

B uacmu, gpopmupyemoti yuacmuuxamu oopazo8amenbHblx OMHOULeHU.
- OCHOBBI 00pa0OTKH U aHAIM3a PEe3yIbTaTOB UCCIICIOBAHMM.

3. CTpyKTypa M cojep:KaHHe AUCHUTITHHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTABISAET 3 3a4eTHbIE eNuHULbI -108 uacos.

3.1. Buasbl yueOHOii padoThl M TPYA0EMKOCTH

n/n Buj yueOHoii padoThl KO;I;';?TBO Cemectp 1
AyIUTOpHBIE 3aHATHUS 28 28
B ToM uucne:
Jlextum 8 8
1
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 20 20
: JlaGopaTopHblie 3aHATHS - -
CamocrosiTeibHasi padoTa 80 80
IIpomeskyTOoOUHAs aTTeCTALMS
3K3aMEH D )
Hroro 108 108

3.2. TemaTu4yeckuii IJIaH U3yYeHHUS AUCHUTLTUHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamMme.



3.3. ConepixaHue pa3iesioB JUCHUILTHHBI

BBeaenue

[Ipenmer, 3agaun U coaep>kaHue AUCUMILTUHBL. OCHOBHBIC STalbl PA3BUTHUS JAUCLUILIH-
Hbl. CTpyKTypa Kypca, ero MeCTO M poJib B OJATOTOBKE OakanaBpa, CBsI3b C IPYTUMH JAUCLHUTILIH-
HaMH.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuubl U onpeaeTuTeNu.

[Tonsitue matpunl. Buasl matpun. JleiictBus Han matpuuamu. Onepaiuy HajJ MaTpuliia-
MU U BX cBoWcTBa. OmpeneauTeNH, X CBOWCTBA U BbhiuncieHus. [loHsaTrss MuHOpa 1 anrebpau-
YECKOT'0 JIONMOJIHCHHS. PasiioxkeHue onpeneauTest o JIEMEHTaM CTPOKH WIIM CTOJI01a. Beramc-
JICHUE OMPECTUTENICH Pa3IMYHOTO TIOPSIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTApHbIE NIPEoOpa3oBaHUs MaT-
puu. IlpuBenenue MaTpulbl K AMAroOHAJILHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alKMCH CUCTEMBI JIMHEUHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2.Pemienue cucrem JIMHEHHBIX are0pan4ecKuX ypaBHeHHIl.

CucreMbl IMHEHHBIX anredpandeckux ypaBHEHHI, OCHOBHBIE MOHATHS. Penienue cucrtem
JUHEHHBIX ypaBHeHUN MeTonoMm Kpamepa, wmetogom oOpatHOil MaTpuiibl, MeTogoM [aycca.
Teopema Kponekepa — Kamnemum. Pemenue npou3BOJIBHBIX CUCTEM JIMHEHHBIX YPaBHEHUH Me-
tonoM ['aycca. Pemenne oTHOpPOAHBIX CUCTEM JIMHEHHBIX ypaBHEeHHI. KpuTepuii cyiiecTBoBa-
HUSl HETPUBUAJIbHBIX PELICHUH.

Pa3pen 2. DiieMeHTbI BEKTOPHOM aJredpbl

Tema 1. JIuneiiHble omepanMy HaJl BEKTOpaMH, UX CBoWcTBa. JInHeiiHble KOMOMHAIMH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTD pa3nokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE W CMEIIAHHOE MPOU3BECHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTOHAJILHOCTH, KOJJIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUMCIEHHME CKaISPHOrO,
BEKTOPHOT'O U CMEIIAHHOIO NMPOU3BEACHUN BEKTOPOB, 33JIaHHBIX KOOPJAWHATAMU B OPTOHOPMH-
poBaHHOM Oasuce.

Tema 3. Jluneitnole npoctpaHcTBa. [loHsTHe Oa3zuca MpoOCTpaHCTBA T€OMETPUUYECKUX
BekTOpoB. [Ipeobpa3oBanne MaTpuIlbl JIMHEHHOTO onepaTopa Mnpu nepexojie ot 6asuca K 0asucy.
CoOcTBeHHbIE 3HAUSHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznen 3. KomMmiekcHbIE YHCJI2 M MHOTOYJICHBI

[TousiTne kommiekcHOro uwuciia. GopMbl 3alUCH KOMIUIEKCHBIX 4ucell. JleMCTBUS Hal KOM-
miekcHbIMU yncnamu. @opmyna Myaspa. 3Bneuenne KOpHs N-0 MOJOKATEIBHON CTEIIEHN U3
KOMILIEKCHOTO urcia. PaznoskeHne MHOTrowIeHa Ha MHOXKHUTENU. OCHOBHAsI TeOpeMa areopshl.

Pa3nes 4. AHasinTHYeCKAs TeOMeTPHSA

CucreMsl koopaMHAT. JleKapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI HA IJIOCKOCTH U B IPOCTPaH-
ctBe. [lonspHas cucrema KOopAUHAT.
Tema 1. IIpsiMble U IVIOCKOCTH



PaznuuHpie TUTIBI ypaBHEHUHN TUIOCKOCTH U ypaBHEHHWH MPsSMOM (HA MJIOCKOCTH W B MPOCTpPAH-
CTBE).

Brruuciienue pacCTosTHUM MEXAY IBYMSI TOYKaMH, TOUKOW M IPSIMOM, TOUKOM U IJIOCKOCTBIO.
Brruncnenue paccTossHUSI MEXTy CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brruucienue yriioB MeXy IBYMsI PSIMBIMH, TIPSIMOM M TUIOCKOCTBIO, IBYMSI IJTIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPsAKA

Kpussie BTOpOro mnopsjaka, uX reoMeTpUUYECKHE CBOWCTBA M ypaBHeHUs. [IpuBeneHue KpuBoi
BTOPOTO MOPSJIKA K KAHOHUYECKOMY BHU]LY.

VYpaBHEHHE TOBEPXHOCTH BTOpOro mopsijaka. KaHoHwdeckue ypaBHEHUsS cepbl, ILIUIICOUIA,
KOHYca, Threpoosona, napadoiouaa.

3.4. TemaTuka NpaKTUYeCKUX 3aHATHI MO JUCIHILJINHE
«/InneitHas anredpa»

Ne 3ansTHS Tewma 3ansTHS

1 Paznea 1. DiieMeHTBI JIMHeHHOI ajaredpbl. Matpuiibl, 1eicTBUS
Ha/l MATPULIAMH.
Onpenenureny, UX CBOWCTBA U BbIYMCIIEHHE. MaTpuyHas 3anuch

2 CHCTEMbI JTUHEHHBIX ypaBHeHUH. OOpaTHas MaTpULia U €€ BbIUHUC-
JIEHHE

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

4 LMY HaJl BEKTOpaMHU, UX CBOMcTBa. JIMHEeHO He3aBUCUMBIE U JIH-

HEWHO 3aBUCUMBIE CUCTeMBbI BeKTOpOB. [loHsTHE Ga3uca mpo-
CTpaHCTBa reoMeTpuyeckux BekTopoB. KoopauHaTsl BeKTopa.

CkansipHOe, BEKTOPHOE M CMEIIAaHHOE MPOU3BENICHHE BEKTOPOB U
UX CBOWCTBAa. YCIIOBHMSI OPTOTOHANIBbHOCTH, KOJUIMHEAPHOCTU U
5 KOMITIIAHAPHOCTH BEKTOPOB. Breramcnenne CKaJIApHOTO0, BEKTOP-
HOTO M CMEIIAHHOTO MPOM3BEAECHUI BEKTOPOB, 3aJlaHHBIX KOOp-
JMHATaMU B OpPTOHOPMHPOBAHHOM Oa3uce.

JluneitHble mpocTpaHcTBa. Martpuina nepexoaa ot 6asuca kK 6a3u-
cy. [IpeobpazoBanue KOOpIMHAT BEKTOpA MPU U3MEHEHUH Oa3uca.
JIuHeliHbIE OnepaTophl, NEUCTBUS C JIMHEMHBIMU OIlEpaTOpPaMHU.
CobcTBEeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MaTPHULIbI

Pa3zngen 3. KommiekcHbIe YMcjIa M MHOTOYWIeHBI MHOXKECTBO
KOMIUIEKCHBIX 4Hcen. DOpMBbl 3alTMCH KOMIUIEKCHBIX uKcen. Jlen-
CTBHUS HaJ KOMIUIEKCHBIMU 4YHcIaMu. Pa3nokeHue MHOroujieHa
Ha MHOXHUTEJIM, OCHOBHAsI TeOpeMa alnreOpbl

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

B3anMHOe pacrnosioKeHue MpsMbIX Ha IUIOCKOCTU U B IPOCTPAH-
cTBE. BrIuncCiieHne pacCTOSHAN MEXly ABYMsI TOUKaMH, TOUYKOU U
npsAMoH.. B3auMHOE pacmnoiioKeHue IUIOCKOCTEH. Brruncienue
pacCTOSIHUN MEXAY TOUKOM U INIOCKOCTBIO

KpuBsie BTOporo nopsiika MX reoMeTpHUECcKUe CBOMCTBA. YpaB-
HEHUs dJUIMIICa, TUNnepOosbl, napadonbl OO0IlIee ypaBHEHHE KpU-
10 BOIl BTOporo nopsjka. IlpuBeeHne KpuBBIX BTOPOTro MOpsiiKa K
KaHOHMYECKOMY BHy. IloBEpXHOCTH BTOPOTO Mopsiika




4. YuyeOHO-MeTOAUYecKOe M HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI U 'OCThI

1. ®IOC 15.03.05. KOoHCTpYKTOPCKO-TEXHOJOTHUECKOE OOECIICUCHHE MAIIMHOCTPOUTEIBHBIX
npou3BocTB.2020.

2. AxaneMuueckuil yueOHBIN IUIaH 10 HampasieHuio noarotoBku: 15.03.05 KoncrpykTopcko-
TEXHOJIOTUYECKOE 00ECIeYeHNE MAIIMHOCTPOUTENBHBIX Mpou3BoacTB. [Ipodpuns: Cpencra
aBTOMaTHU3alMi W 0a3bl JAaHHBIX JI HPOEKTUPOBAHUS TEXHOJIOTMUECKUX IMPOU3BOJICTB.
®opma o0yueHus — ouno-3aounas. 2023.

3. VYka3 Ilpesunenta Poccuiickoit ®deaepannu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEeXHOJIOrn4eckoro passurus Poccuiickoit denepanum».

4. Tlpuka3z MunucrepctBa oOpa3zoBanust U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne
816 «O6 ytBepxnenun Ilopsiika npUMeHEHUs: OpraHU3alUsIMU, OCYLIECTBISIOIIMMU 00pa-
30BaTENbHYIO JESATENbHOCTD, AJIEKTPOHHOIO OOyYeHUs, AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOT Ul NIpU peanu3alii 00pa3oBaTeIbHbIX IPOTPAMM.

4.2.  OcHOBHasl JTUTEpPaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTHIECKAst TEOMETPHS (YIeOHBI KOMITICKC):
yueOHoe nocodue, 2-¢ uza. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakajaBpuar).

2. Cuporuna U.K. Jluneiinas anreOpa v aHATMTHYECKAsi TEOMETPUS: MHTEPAKTHBHBIN KypC:
yuebHoe nocobue g By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.

3. Kypc nexnmii mo nuHeiHON anredpe W aHATUTHUYECKOW TeOMETpUH: ydeOHoe mocobue. //
Kynpssues b.1O., Marsamr B.U., Tlokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponnsIii pecypc. ]

4.3. JlonoJiHUTe/JbHAs JIUTEepaTypa

1. Kparkuii Kypc BBICIICH MaTeMaTUKH [DJIEKTPOHHBIA pecypc|: yued. - DIEeKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c¢. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpana.] .

2. 3y6xos B.I'., JIaxosckuii B.A., Mapteinenko A.M., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

3. Umpun B.A., [lo3usak D.I. Ananutndeckas reomerpus. M.. Hayka. ['maB.pen-us ¢usuko-
mareM.JuT-pel, 1988. 224 c.

4. bexnemuiues, /[.B. Pemenue 3a1a4 U3 Kypca aHaJIMTUYECKOM reOMETpUU U IMHEHHON anreo-
pBI [D1eKTpOHHBIN pecypc]: yued. mocobue - JnekTpoH. AaH. - MockBa: ®uzmatiurt, 2014. -
192 c. [Pexxum noctymna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. |

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI
HpOBC,Z[CHI/IC 3aHATUN U aTTeCTaLII/Iﬁ BO3MOXHO B JMCTAaHIIMOHHOM (I)OpMaTC C IIPUMCHCHUCM CH-

CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTtemaTuka» JIEKTPOHHBIX 0Opa3zoBaTelbHBIX 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

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

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

Jlunetinas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasd IreoOMETpuUA

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeeHNUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSUKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe U/Uiu LIEHTPOM Yy4eOHO-METOANYECKOM pabOThI.

Ka}I(,I[BII;'I CTYOACHT O6€CH€‘I€H HHAUBUAYAJIbHBIM HCOI'PaHUYCHHBIM OOCTYIIOM K BHeKTpOHHOfI

OUOJIMOTEKE MOCKOBCKOTO MOJIMTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘{e6H0-MeTOI[I/I‘IeCKI/Ie MaTCpHrajibl B 3JICKTPOHHOM BHUIC, IIPCI-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTn4eckoro 00pa3oBaHUsDY

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

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

Ilone3urie y‘le6HO-MeTOI[I/I‘IeCKI/Ie 158 I/IH(bOpMaI_[I/IOHHLIe MaTCpHralbl IPCACTABICHLI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHeT» JI4 OCBOC-

HUSI IMCUUILTHHBL WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
odecmeuyeHmne

Ne[ HaumenoBanue | Pazpadorunk I1O JocTynHocTb Ccpuika Ha Enunbiii peectp
(mpaBoob.Jiaia- (MMUEeH3HOHHOe, | POCCHICKUX MPOrpaMMm st
TeJIb) cB00OIHO pac- 9BM u B/l (npu Haanuun)
NPOCTPaHsieMoe)
1 | AstraLinuxCom [OOO JInneHn3noHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiitOduc 00O "HOBBIE Jlunensnonnoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

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

Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX /151 OCBOCHHS IMCUUILINHBI:

HaumeHoBaHue Ccblika Ha pecypce JocTynHoCTh



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-CIPABOYHBIE CHCTEMbI

ocTyrHa B cetu MH-
https://stackoverflow.co Hoery

StackOverflow
m/

TepHeT 0e3 orpaHuye-

HUU

Unpopmanmonnsie pecypest Cetr | http:// www.consultant.ru | Jloctymso
Koncynbrantllntoc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BBICHIETO 00pa30BaHUS

http://www.fgosvo.ru. JlocTymmHO

JIEKTPOHHO-0H0JINOTEeYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JoctynHa B cetu UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | locrynna B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUH

I[Ipodeccuonanbubie 6a3bl JAHHBIX

baza naHHBIX HAyYHOU AJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOI OMOINOTEeKU
(eLIBRARY.RU)

WebofScienceCoreCollection — nmo- | http://webofscience.com | JoctymHo
JUTEeMaTHuYecKas pedepaTUBHO-
o6ubnunorpaduueckas u
HayKoMmeTpudeckas (OubmuomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MarepuanbHO — TeXHHUYECKas 0a3a yHUBEpcUTeTa 00ecreuynBaeT MpoBeICHNE BCEX BUI0B
SaHﬂTHﬁ, IpeaAyCMOTPECHHBIX y‘—Ie6HBIM IJIaHOM, U COOTBETCTBYCT )I@flCTB}H—OHIHM CaHUTApPHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (DOHIOM U HC-
HOJIb3yeT yueOHbIe ayJUTOPUH U3 001Iero (poH/Ia YHUBEPCUTETA.

HpI/I HGO6XO)II/IMOCTI/I IJId IPOBEACHNA MHTCPAKTHBHBIX MNMPAKTHYCCKUX 3aHATHI HCIIOJE-
3YIOTCAKOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToan4ecKue peKOMEeHAAuu

6.1. MerToauueckue peKOMEHAAIUM /ISl IPeNoAaBaTe/isi M0 OPraHu3anuu odyyde-
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 NMPAKTHYECKU BECh
U3y4aeMblii UMM MaTepuan He TpeOyeT Kakoi-miubo crienuanbHOM (JOMOTHUTENBHOI) MTOATOTOB-
KU U BIIOJIHE MOXKET OBbITh YCIICIIHO M3y4YeH, €CIM CTYAEHThl OyIyT Moceuarb 3aHsATHs, CBOe-
BPEMEHHO BBITIOJHATH JOMAIIHUE 3aJaHus W TOJb30BaThCs (IPU HEOOXOIMMOCTH) CHUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMi B TEYCHHE KAKIOr0 ceMecTpa. Bomlenmme B Kypc MaTeMaTHKH pas-
JIenbl SIBJIAFOTCSL KJIACCUYECKUMHM, B TO K€ BpeMs OHU IPAKTUYECKU OPUEHTHUPOBAHBI, TaK Kak
MMEIOT NIMPOKOE PAaCIpOCTPaHEHUE Ui PEIIECHUs Pa3HOro poja 3alad BHYTPU CaMOW MareMa-
THUKHU ¥ IPUKIAAHBIX 331a4. FIX 0CBOEHUE ITIOMOXKET CTYJEHTaM JIOTUYECKHA BEPHO, apTyMEHTUPO-
BaHO U SICHO CTPOMTH YCTHYIO U IMCBMEHHYIO PE€Ub, YCICIIHO IPUMEHATh HAKOIUICHHBIC 3HAHUS
B IPO(eCCUOHATBHOM NI TETLHOCTH.

Heo6xonumo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTYyA€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIMTEPATYPY, a B KOHIIE CEMECTPA J1aTh CIIMCOK BOIIPOCOB JUIS MOATOTOBKH K dK3aMe-
HY.

Ha nepBoM 3aHSATHM 1O JUCHUIUIMHE CIIETyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTY ICH-
TOB 0 BHJIE U (hopMe NMPOMEKYTOUHOH aTTeCTalluy 110 TUCLIUILIIMHE, CPOKAX €€ IIPOBEICHUS,
YCJIOBHSX JIOIIyCKa K MPOMEKYTOYHON aTTECTAllMU, IPUMEHAEMBIX BUIAX IIPOMEKYTOUYHOIO
KOHTPOJISL.

N3noxenne T€OpEeTHYECKOro MaTepualla JOJKHO COIPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPaHHBIMU MPENoJaBaTesIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUU 3aJa4¥ HE OTBJIEKAIM OT IJJABHOI'O: OCMBICICHUS UJEU U CYTH IPUMeE-
HseMBIX MeTo0B. ClelyeT Bceria yKasplBaTh IIPUMEPBI IPAKTUYECKOIO IPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATHUSIX YpaBHEHUHN U GopMyII.

[IpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHU30BaHBI IpENoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPUOJUYECKOE BBIIOJHEHHE CTYIEHTaMU HEOOJNbILION caMOCTOsA-
TEeJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOI0 MaTepHuaa.

[IperonaBaTens, BeAyIIMA NPAaKTUYECKUE 3aHITHSA, JOJHKEH COTJIACOBBIBATH Y4YEOHO-
TEMaTUYEeCKUH UIaH 3aHATUH C JIEKTOPOM, HUCIOJIb30BaTh €AUHYIO CUCTEMY 0003HAaYEHUH.

IIpenonaBaTemnto cieayeT 10OMBATbCS CUCTEMAaTHYECKOW HENPEPBIBHON pabOThl CTYACH-
TOB B T€UEHHE CEMECTPa, HEOOXOIUMO BBISBIATh CUJIBHBIX CTYJICHTOB U MPUBIEKATh UX K Hay4-
HOM paboTe, K y4aCTHIO B Pa3HOTO poJia OJIMMIINAIaX U KOHKYpCax.

CrTyneHT IOJKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPEMNOAABaTelNls B JOCTH)KEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOLUMUCS TMPOYHBIX 3HAHUM, YMEHHM W BiaJeHUs
HaKOIJICHHOM nH(popManmeit 17 peleHus 3a/1a4 B IpopecCHOHaIbHON 1S TeTbHOCTH.

6.1.1. O6pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3moxHO npoBeseHne 3aHITUI U aTTeCTallil B AUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM CH-
CTEMbI TUCTaHIMOHHOTO 00yueHus: yHuBepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTtemaTnkay EKTPOHHBIX 00pazoBaTeNbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOM paboTe U/Uii LIEHTPOM y4eOHO-METOANYECKOM pabOThI.

6.2. Mertoauueckue yKazaHus A5 00y4AOIIMXCS 10 OCBOCHHUIO
AUCHHUIIHHBI

Pa3zpen: 3j1eMeHTHI JIMHEHHOM anredpbl

Manl/llll)l U ONPEACTUTECIIN. Hpe>1<11e BCE€TO, CTYACHT JOJDKCH MMOHATH, UYTO MaTpula —
3TO Tabnuua yncen (IpudeM 3Ta Tabiauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOYXET OBITh M MPSIMOYTOJBHOM), & OMpPEaeNUTeNb- 3TO YKHCIIO, 3aliChIBAEMOE B BHJIE KBaJIpat-
HOM TaOJMIIBI, TO €CTh ONPEIEUTENN CYIIECTBYIOT TOJIBKO Y KBaAPATHBIX MATPHIL.

Crnenyetr oOpatuth 0c000€ BHHMaHHE Ha ONEPALUIO YMHOXKEHHSI MPSIMOYTOJIbHBIX MaT-
pHIl U TOHATH, KAaKUM TOJIYy4aeTcsl MOPsSA0K MaTpullbl — npousBeaeHuss. OCoOOEHHOCTh MaTpHIl
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TaKX€ COCTOMT B TOM, YTO NPOU3BEACHHWE MaTPHUI] HE MEPECTAaHOBOYHO, TO e€cTh AB = BA
.Cnenyet 00s13aTebHO YOSIUTHCSA B 3TOM, PELIMB COOTBETCTBYIOIIHE 3aIauu.

BaxHbIM sBisIeTcss oHATHE 0OpaTHOM MaTpuibl. Hano 3HaTh yciioBHE CyIECTBOBAaHUS
00paTHOW MaTpHIIbI U AITOPUTM ee TocTpoeHus. [loce ee BhIUMCIIEHUS 1esIeco00pa3Ho J1enaTh
TIPOBEPKY MPABUILHOCTH PEIICHHs, BBIIOJIHUB ONepaluio ymHoxkenus A A=E (gomkua mo-
JY4YUTHCS €IMHUYHAS MAaTpULIA)

[Tpu u3ydyeHuu onpenenuTenell HaJo0 YeTKO YCBOUTD MOHITHS MUHOpPA, alreOpandecKkoro
JIOTIOJIHEHMS, 3HaTh MHOTOUYUCIICHHbIE CBOMCTBA omnpeaenuTess. J{ias 0cCBOCHUs TEXHUKH BbIYHUC-
JICHUS ONpeAeTUTeNeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBIA OMPEACTUTENb BBIIIE TPETHEro
HOPS/IKA, PACKPBITh €0 Pa3IMYHbIMU CHOCOOAMH, MPUMEHAS pa3jokKEeHHUE U MO0 CTPOKaM U 110
cronbuam. OOpaTuTe BHUMAaHUE, KaKHe CTPOKU (CTOJOLBI) MpEANoYTUTENbHEE BHIOUPATh IS
PACKpBITUSL ONPEAETUTENS], YTOObI YIIPOCTUTH ero BeluuciaeHne. OcoOeHHO 3(h(peKTUBHO BbIYKC-
JICHHUE OIIPENICNIUTENS C MOMOIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHUi, MPUBOIAIIUX €0 K Tpe-
YTOJILHOMY BHILY.

[Ipu u3ydenun pemeHuit CuCTeM JMHEWHBIX anreOpandeckux ypaHenuit (CJIAY) obpa-
TUTE BHUMAaHME, NPEXK/IE BCEro, HA MOHATHE PELICHUs CHUCTEMbl M YCIIOBHSI CYLIECTBOBAHMS pe-
IIEHUH B 3aBUCHUMOCTH OT COOTHOILEHHUSI MEXJy PAaHI'OM MAaTPHIIbl, PAHIOM PAaCUIMPEHHON MaT-
PHILIBI CUCTEMBI U YUCIIOM HEU3BECTHBIX M ypaBHeHUN. OOpaTuTe BHUMaHUE HA yCIOBUS IpUMeE-
Henus ¢popmyn Kpamepa u metoma oOpaTHON MaTpullbl. BHUMaTensHO pa3depute mpuMepsl pe-
IIEHUS IPOU3BOJIBHBIX CUCTEM JIMHEMHBIX anredbpanyeckux ypaBHeHU MeToqoM ["aycca (BBeze-
HUe 0a3UCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

Pa3pnen: DieMeHTHI BEeKTOPHOH aiaredpbl

[Ipu n3ydyeHuu mAaHHOW TeMBbI OOpaTUTE BHUMAHWE Ha JIMHEWHBIC OTEpaIly HaJ BEKTO-
paMu, Ha MOHATHS JIMHEWHOW HE3aBUCUMOCTH M JMHEWHOW 3aBHCUMOCTH BEKTOPOB, Ha (yH[Ia-
MEHTaJbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO 0Oasmca), Ha
pasioKeHue BEKTopa 1o 6asucy.

3HaTh OIpeseleH’e, FTEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI Il MX BBIYMCICHUS B BEKTOPHOM UM B KOOpAMHATHOM (op-
Me. O0s3aTeNnbHO 3HaThb U YMETh IPOBEPSATH YCIOBUS OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a M1 MHOTO4JICHbI

B sToM pazpnene, npexae Bcero, HaJ0 NOHATH, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACILIU-
pEeHUEM MOHATHS AEHCTBUTEIbHBIX YHCEN, 3HATh ONpPEIEICHNE U TPU (POPMBI 3aITUCH KOMILIEKC-
HOro ymcia (anreOpanyecKyro, TPUTOHOMETPUYECKYI0 M MOKa3aTeJIbHYI0), FEOMETPHUECKYIO
MHTEPIIPETALNIO KOMIUIEKCHOT'O YUCJIa U B3aWMHO-OJJHO3HAYHOE COOTBETCTBHE MEX]y MHOXKeE-
CTBOM KOMIIJIEKCHBIX YHCENl U MHOXXECTBOM TOYEK KOMIIJIEKCHOH IMJIOCKOCTU. 3HaTh (opMyiTy
Olinepa. KommiekcHblE 4Yucia MOKHO M300pakaTh C IOMOIIBIO BEKTOPOB Ha KOMILUIEKCHOMN
iockocTy. IloaToMy oneparuu cloKeHHUsl ¥ BBIYUTaHUS KOMIUIEKCHBIX YHCEN MOTYT OBbITh CBe-
JICHBI K ONEPAIUSAM CIO0KECHHUS U BBIYUTAHHSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBINOJIHATH ONEPALMM YMHOXEHHUs, AEJIeHUs, BO3BEICHUS B MOJO-
KUTEIbHYIO CTENIEHh KOMIUIEKCHBIX YHMCEJl, 3alIMCAaHHBIX B TPUTOHOMETPUYECKON (opme, U3BIIe-
YeHUs! KOPHS N-O CTENEeHH U3 KOMIUIEKCHOTO YHCIa.

CrnenyeTr oOpaTuTh BHUMaHHME Ha TO, YTO MHOKECTBO KOMILJIEKCHBIX YMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTb JIF00as aaredpanyeckas ornepanus HajJ KOMIIJIEKCHBIMH YHCJIaMU HE BBIBOJIUT
3a mpeiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3HaTh pa3nuuHble BUABI pa3iokKeHNss MHOTOWIEHA Ha MHOYKHUTEIH JUIsl ClIy4yaeB, KO-
I/1a Cpeau KOpHEH MHOro4jieHa MOTYT ObITh KpaTHbI€, KOMIUIEKCHbIE KOPHU. DTU CBEACHUS OY-
JYT UCIIOJIb30BaThCsl, HAIPUMED, B HHTETPATHHOM HCUMCICHUH ITPH BHIYUCICHUN UHTETPAJIOB OT
JIpOOHO-pAaLlMOHANBHBIX (DYHKUWHN, IPU PEIIEHUH JIMHEHHBIX OJHOPOAHBIX MU (depeHIIaTbHBIX
YpaBHEHMI N-TO MOPsIIKA C OCTOSTHHBIMU KO3 UIIEHTAMH.

Pa3znen: AHaaMTHYECKAs TeOMeTPUA
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[Ipy n3yyeHUH aHATUTUYECKOW T€OMETPHUH CIEAYET, MPEXKIE BCEro, MOHATh, UTO €€ 3ajayei
ABJIACTCA U3YUCHUC I'COMCTPUICCKUX 06’b€KTOB pu nmomMomu aHAJIMTUYCCKUX MCTOAOB anre6p51
¥ MaTEeMaTHUYeCKOro aHanu3a. B 0CHOBe Takoro mojaxoja JeKUT METOJl KOOPJIMHAT, BIIEPBbIE CHU-
cremaruuecku npumMeHeHHbI P. Jlekaprom. OCHOBHBIE NMOHATUS I'€OMETPUM (TOUKa, NpsiMasd,
IUIOCKOCTh) SIBJISIFOTCS HEONPEIEISIEeMbIMU, U JIJISl UX OMMCAHUS IPUMEHSETCS aKCHOMAaTUYECKUIN
METOAO, HO3BOH$IIOIHHﬁ YCTaHOBUTH B3aMMHO OJHO3HAYHOC COOTBCTCTBHUEC MCKAY MHOKCCTBOM
TOYEK MPSMONM U MHOXKECTBOM JCHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KO-
OpAMHAT.

Hano yetko ycBouTh pasnuuHbie GOpMbI YpaBHEHHUI MPSMOI U MIIOCKOCTH YMETh NEPEXOJUTh OT
oJHOH (opmbl K apyroi. Ciemyer OCMBICIHTD U YCIIEUTHO MPUMEHSTh PEIICHUs KIACCHYECKUX
3a]a4 aHAIUTUYECKOM T'€OMETPUU O B3aMMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEH, YMETh
OMNPCACIIATD YIJIbl U PACCTOAHUA MCKAY Pa3JIMYHBIMH I'COMETPUICCKUMU O6’beKTaMI/I.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEIIHOE U3yUYeHUEe NUCHUIUINHBI « JIuHelHas anreOpay,
NpHOOpEeTEHNE HEOOXOJAMMBIX KOMIIETEHIIMH, YMEHUN M HABBIKOB BIIAJCHHS MATEMaTHYCCKUM
anmapatoM TpeOyeT OT CTYAECHTOB OOJBIION CaMOCTOSTEeNbHOM padoThl. OOpaTuTe BHUMaHUE,
YTO KOJHUYCCTBO 4aCOB, OTBOJHMMBIX Ha CaMOCTOATCIBbHYIO pa60Ty B COOTBETCTBHUU C yLIe6HI)IM
IJIaHOM, OOJIBIIIE YKCIIa YaCOB, OTBOJUMBIX Ha BCE BHUJIbI AyAUTOPHBIX 3aHITHIA.

7. ®OH/1 OLIEHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEACTB mpescTaBieH B [Ipunokennn 2 Kk pabodei mporpaMMe M BKIIOYAET
pasaensr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIHTATOB 00YUECHHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTOouyHas aTTecTaluus
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Ilpunosicenue 1

TeMaTruyecKkuil MUIAH ColeP:KAHUS TUCHUILVINHDBI «JInHeiiHas ajaredpa» Mo HANPaBJIEHUIO MOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecnedeHue MAIIMHOCTPOUTEIBLHBIX IPOU3BOACTBY»
Ipoduas:

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

(bakamaBp)
®opma 00y4eHUS — OYHO-320YHAS
Ton mpuema 2023/2024
3 Buabl yueOHoii paboThI, BKJIIO-
= O 2| yasg caMOCTOATEIBLHYIO padoTy Buabl camocTosiTeIbHOM PadoThI Popmt
) = = aTTe-
n/n Paznen g 5 § CTYJIEHTOB, H TPY/10€MKOCTb B CrynenToB cTamnn
0 =
S 5 = yacax
= [ | m/C | Ja6 | cPC | KCP | K.P. | K.IL. | PTP | Pepepar | Kip | 3 | 3
IlepBblii cemecTp
Pa3nen 1. DnemMeHTHI JJHHEHHOM ajreo-
pbl
[Tonsitue matpuibl. Buast marpun. Omne-
1 panuu HajJ MaTpUIlaMHU U UX CBOMCTBA. 1 1 2 5
Omnpenenurenu, ©X CBOWCTBA U BHIYUCIIC-
HUs. Beruucienue onpeaenureneii pas-
JIUIHOTO TIOPSI/IKA
Omnpenenureny, X CBOWCTBA U BBIYUCIIC-
HUs. Beruucnenue onpeaenuTenei pas-
2 JIUYHOTO TOPSAJIKA. 1 2 2 5 +
Boiaaua sagaunii PI'P Ne 1 o Jquneinoi
ajareope
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OOpaTHas MaTpuIla ¥ allTOPUTM €€ BhIUHC-
JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHuUs
Matpuil. MaTpuyHas ¢opma 3anicH CH-
CTEMBbI JIMHEWHBIX aJIreOpandecKux ypaB-
HEeHUI. PaHr Marpuiisl

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

Pa3zneun 2. DiieMeHTHI BEKTOPHOI ajreo-
pol

JIuHeiliHbIe onepany HaJl BEKTOpaMu, UX
cBoMcTBa. JImHelHas 3aBUCUMOCTE U He3a-
BHCHMOCTH BEeKTOPOB. [loHsATHE Oa3uca.
Koopaunats! BekTopa.

CkansipHOoe, BEKTOPHOE U CMEIIaHHOE IIPO-
N3BCIACHUS BCKTOpOB, nux CBOI\/'ICTBa.
Boinaua 3aganmii PP Ne2 mo BekTOp-
HO# ajiredpe

Pasnoxxenue Bekropa mo 6asucy. Opro-
HOPMHUPOBaHHBIN 0a3uc. Beruncnenue cka-
JIIPHOTO, BEKTOPHOTO U CMELIAHHOIO IIpPO-
M3BEIECHUN BEKTOPOB, 3aJaHHBIX KOOPIH-
HaTaMd B OPTOHOPMHPOBAHHOM Oa3muce.
VYcnoBus  OpPTOrOHANBHOCTH, KOJIIMHEAP-
HOCTH, KOMIUIAHAPHOCTU BEKTOPOB

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

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

10

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

10

11

Pasnen 4. AnanuTnyeckasi reoMeTpust
Cucrempl koopauHatr. Pas3inyHble THUIIBI
YpPaBHEHUH IIOCKOCTH.

11

12

Pa3nuuHble TUIBI ypaBHEHHMI HOpsIMOM Ha
IIJIOCKOCTH M B TIPOCTPAHCTBE

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

12

13

BzaumHoe pacnosiokeHHe TMpSMBIX Ha
IUIOCKOCTH W B MPOCTpPAaHCTBE. Brrumnciie-
HHUE PACCTOSIHUN MEXIY ABYMs TOYKaMHU,
TOYKOHM M NpsAMON.. B3anmHoe pacnosnoxe-
HHE IJIOCKOCTEN. Bpruncienue pacctossHum
MEXKy TOYKOHN U INIOCKOCTBIO

13

14

KpuBbie BTOpOro nopsjika HX reOMeTpH-
YECKHE CBOWMCTBA. YPABHEHUS JIUIUIICA,
runepOoibl, mapadonsl Oblee ypaBHEHHE
KpuBOM BTOporo mnopsaka. IIpuBenenue
KPHUBBIX BTOPOTO MOpPsAKa K KAHOHUUYECKO-
My Buay. [IoBepXHOCTH BTOPOTO MOPSAIKA.
KoHTpOJIBbHBII TeCcT M0 aHATUTHYECKOH
reoMeTpuu

14

dopma aTTecTanumn

15-
18

Bcero yacoB no fucuMIinue

20

80
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PI'P

TE-
cTa
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

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

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

Kadenpa: «Maremarukay.

1. Metoabl KOHTPOJIS U OLlCHUBAHUA Pe3yJabTATOB 00yUeHUs

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

2. llIkaja ¥ KPUTEPUM OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs
®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

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

HIxaJja oneHUBaAHUA Onucanne

BeinonHeHsl Bce 00si3aTeJIbHbIE YCJI0BHS MOATOTOBKHM CTYy-
JAeHTa K MNPOMEXKYTOYHOH AaTTeCTAlUM,IPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHel. CTyI€HT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJACHHBIM B
OTnu4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[USX MOBBIIIEHHOW CIOXHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHBl HE3HAYUTENbHBIE OIINO-
KW, HETOYHOCTH, 3aTPYJHEHHs IIPU NIEPEHOCE 3HAaHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.

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

Y 10BJIIETBOPUTEIILHO

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

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

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

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 yMeHHi npumeHsaTh | KoHTponbHbIE 3a1a-
cToATeNbHas) paboTa | MOJy4YEHHBIC 3HAHUS I pPelIeHUs 3a1ad | Hus (IpuMep)
KP OTIPEJICTICHHOTO THUIIA 110 TeME HIIA pa3Jie-
(KP) oy
2 | PacuetHo- CpenctBo mpoBepku ymMeHuM npuMeHath | Kommiekt 3agaHuit
rpaduueckas pabota | TOTy4YeHHBIC 3HAHUS IO 3apaHee ompene- | Ut BBITTOJIHEHUS
JIGHHOM METOJMKE MAJid pEelIeHUsl 3aJad | pacueTHo-
(PTP) WM 33J]aHuid 10 MOAYJIIO WJIM JUCHH- | Tpadudeckoil paboTsl
MIJIMHE B LEJIOM.
3 YcrHbIN CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK Bomnpocsl o
ompoccobeceioBaHne, | cieruanbHas  Oecea  IMeJaroru4eckoro TeMam/paszenam
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(YO) paboTHUKa ¢ OOydYarOmMMCS Ha TEMBI, MUCIUAILINHBI
CBSI3aHHBIE C U3Y4Ya€MOW NHUCIUIIIMHON, U
paccuMTaHHOE Ha BBISICHEHHE OOBeMa
3HaHUK O0YYaromierocsi mo OonpeaeacHHO-
MY pa3ieny, TeMe, mpobiemMe u T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX Ba,HaHI/Iﬁ,

Tecr I103BOJISIIOIIIAS aBTOMATU3UPO-
4 Bapuanr Tecra
(T) BaTh MPOIEAYPY HU3MEPEHUsS YPOBHS 3Ha-
HUI ¥ YMEHUIO00YYaromerocs.
5 | Dk3aMeHaIMOHHbIE CpenctBo MPOBEPKHM 3HAHUH, YMEHUH, | DK3aMEHAIlMOHHbBIE
OMIIeTHI HABBIKOB. MOXeET BKJIIOYaThb KOMIUIEKC | OUJIETHI.
(9B) TEOPETUUYECKUX BOIPOCOB, 3aJ]ay, MPAKTU-

YECKUX 3aaHUI.

3.1.Tekymnii KOHTPOJIb

OneHoyHbIe CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIPO-
CBI M 33/1aHUsS B (popMe OJIAHKOBOTO TECTUPOBAHUS JJIsl KOHTPOJISI OCBOCHHS OOYYaIOIIMMUCS Pa3-
JIeJI0B TUCIMILIAHGL, ipueM PI'P.

Conep:xanue pacyeTHO-TPpapuuecKoil padoThI.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# ajareope.

Kpatkoe copepxanue pacueTHO-rpaduueckoit padoTh:

Martpuusl u onpeaenuTeny. Pemenre cucteM JIMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

Pacuerno-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

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

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

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

KommiaekT 3agannii

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

PI'P Nel, wactp 1

-11 O 2 0 2
3ananue Nel. Jlanbt matpuet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

BeimosauTs aeiicteus: A? +8BT .
3ananue Ne2. ITpoomkuTh faHHOE MaTpuuHoe paBenctBo (2A+3B)> —4A* —6AB =...

U IPOBCPUTH €Io AJId MaTpUI] AuBwn3 NEepBOTO  3aJiaHUs.
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3amanue No3. BeIUuciuTh onpenenuTeh AByMs CIIOCO0aMu: pa3ioKeHHEM I10 TIEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

10 -1 2
02 1 -1
11 -1 17}
11 -2 1

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

1 0 2
1 1 0]
-1 2 3

3aganue No5. Pemurs matpuunoe ypasaenne AXB=C (uaiitu X). Caenarb npoBepKy.

DB el )

3aganue No6. HaifTu 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, 3apaHusi IO pelICHHIO CHCTEM JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

X +4X, =Xy =2
2X +2X, +3X%, =7
3X, +6X, —2X%; =1

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

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

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

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

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

2%, +6X, —9%x, -9x, =0
4, —5%; + X, =0

3% +3X, =%, —4%x,=0"
X, —3X, + 2%, +5%, =0
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PI'P Nel, yacrs 2
3amanue Nel. TToka3aTk, 9uTo BEKTOpsl M, N, ﬁ 00pa3yroT 06a3uc B MPOCTPAHCTBE U PA3IOKHUTh

BekTOp a 1o 3Tomy Oasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5—-4,13).

3aganue Ne2. Jlanbl BekTopsl M u N . BBIACHUTL — KOJUIMHEAPHBI JIM BEKTOPLl d U b .

M =(28,—8,8),N=(-216,—6), a=2m+n,b=2m—m

,ectn |M|=6v2,|0]=2, (M.n)=135", & =6n—m.

3amanue Ne3. Haiitu |§

3aganue Ned. Jlan A ABC . Haiiru £ B, ecn A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x' Bektophl @ W D mepnenmuxyssapHb?

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

3aganue No6. Haiitu miomans napamieorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

_ N V4
a=2m-5nb=m+n,|m| =12, |n|=3, (M, ﬁ)=€.

3aganue Ne7. Haiitu romans Tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne8. Jlanbl Bektopsl a, b, C . BBIACHUTH — KOMILIAHAPHEI 1M BEKTOPHL. ECIIM BEKTOPBI He

KOMILJIaHAPHBI, TO HaWTH 00BEM InapajjiCJICIurIICa, IIOCTPOCHHOI'O Ha BEKTOPAx g, b ' Cu o1pe-

JIeNTUTh — KaKyto TPOHKY OHH 00pa3yIoT.
a(;-1;5),b(2;4;-2),c(3;0;0).

Baganue Ne9.  Jlna nuHedHOro omepatopa A 3amgaHel 00pa3bl Oa3UCHBIX 3JIEMEHTOB
Ag,, Ae,, Ae,. 3anucate mMatpuiy onepatopa 4 B Oasuce €, €,, €, u HaiiTh 0Opa3

JJeMeHTa X.

Ae, =7¢e,+3¢e,-2¢e,, Ae,=¢,—€,+4e,, Ae,=2¢ +2¢,+3€
X =28, —4¢, +¢,.

3amanue Nel(0. Haiitu co6cTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OmnepaTopa,

. -4 1
3a/IaHHOTO B HEKOTOPOM 0Oa3uce MaTpuiei A= 7 o

PI'P Ne 1, vacth 3

Bamanue Nel. Tlpsmast |, mpoxoaut gepes Touky A mapamiensho Bektopy (. [lpsmas |, mpo-

XOIUT yepe3 Touky B meprnenaukynspro BekTopy N . HallTi TOYKy miepecedeH sl MPSIMbIX U Yol

mexay aumn, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).
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3ananue Ne2. [lana npsimast |, . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrostHue ot

TO4KH nepecedenus npsambix |, u |, xo mpsimoi |, .

I x=-8t-3 ) ) Oy _ _
|1.{y:3t+4, A(4:0), B(7:3), 1,:9x—12y+2=0.

Bananue Ne3. Haiitu paccrostnue ot toukn M, 1o mmockoctu o, mpoxonsueii uepes touky A

nepneHuKyIspHo Bekropy N, ecmm M, (0; 1;7), A(2;-1;4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO 3, IPOXOSIIEH Yepe3 TOUKU

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

X+2y—-9z-10=0;
3X+4y+8z-24=0.

3aganve Ne6. Haiitu Touky nepeceuenus npsamoi | u riiockocTn o W yron Mexmay HUMU.

X+2 z-1
I :—:X:—; a:X+2y—-32-12=0.
3 4 -2
Bananue Ne7. Tlpsmas |, mpoxoaur yepes touku 4 u B. Ilpsmas |, mpoxomut uepes Touxy M
MePIICHINKYIIPHO iockocTH ¢ . Haiiti yron mexay npsimbivu |, i |, i BeIsICHUTD — nexar u

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

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

X+3)% y?
Bamanne Ne®. JInst qaHHOU KPHBOM % + % =1 yka3aTh (OKYCHI, IKCIIEHTPUCHUTET, THPEK-

Tpuchkl. IlocTpouts KpuByto, 1300pa3uTh HOKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IIpuBectu ypaBHeHue kpuBoii 9X” —25y° —18x + 200y —616=0 K KaHOHHYECKO-

MY BHUJlY U IIOCTPOUTH KPUBYIO.
KonTpoabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. HaitTK 3HayeHna maTpuMyHOro mHorovneHa F (A)

f(x)=—x>+2x? —x+3,A=[_1 0]
3 2

2 0 8 1 -5

2. Hantu paHr matpuupbl npnBeaeHUEM K CTYNEHYATOMY BU
p puLiel NpuBes y veway| o, o a4
11 -3 13 5 17

23



1 2 1
3. BbluMcanTb onpesenvTesnb NpuBeAeHMemM K cTyneHyatomy suay (3 -5 3
2 7 -

4. Halitu matpuuy, obpaTHyto AaHHOW (a). Pewuntb maTpuuHoe ypasHeHue (6)
1 2 1
1 2 -2 3 5
(@ (3 -5 3 (6) (X =
-3 4 3 -1 0
2 7 -1
5. PelunTb cuctemy ypaBHeHM. YKa3aTb obLiee n 04HO YacTHoe pelleHue (a).

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

4x, +9X, —5X%, —8X, =5 X, +2X,+ %X, =5
(@) 13X, +7X, —2X, —4x, =4 (6) < 3% —5X, +3X;, =—7
2%, +5X, + X, +3X, =3 2X +TX, — X, =13
BapuaHTt
1. Pacnuncatb pasnorkeHune BeKTopa ;( rno BeKTopam B, a,F
x={5-12,1}, p=1{1,-3,0}, q={1,-11}, r={0,-12}

2. KonnvHeapHbl v BekTopbl P 1 Q°?

a={2,01, b={-231, p=2a+2b, q=3a—2b

3. [aHa nupamuga c sepwnHamm B Toukax AAAA,.

A(-2,4,8), A,(4,-1,2), A(-8,7,10), A,(-3,4,-2)

HainTu:

a) yron mexay pebpamn AA,, AA,

6) 06bem Nupamuapbi

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

r) HATW ANNHY MeAnaHbl, NPOBEAEHHYIO 13 BeplwmnHbl A K pebpy A A,

4. BbluMCAUTb NAOLWAAL NapannenorpaMma, NOCTPOEHHOrO Ha BekTopax a u D & — yron mexay sektopa-

MMBM&

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

BapuaHTt
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1. Haittu pacctosnme ot Toukn M o nnockocti (M;M,My):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M,(-2;,1;3)

X+y+z2-2=0
X—y-32+6=0

2. BbInMcaTb KAHOHMYECKOE YPaBHEHME NPAMOIA: {

Xx-2 y-3 z+1

mxX+y+2z-9=0.
1 -4

3. HaliTu TouKy nepeceyeHns NPAMOM U NIOCKOCTH:

x-1
4. Haittv Touky P, cummertpuunyto Touke P otHocutensHo npamoii | : P(O;—l; 3) " - = ll =

5. HanucaTb ypaBHeHMe NI0CKOCTU & npoxoaslueit yepes Touky M 1 nepnenavkynapHo npAMOiA
(MM,): My(3;2,0), M, (4,15), M,(2,-14).
6. HaiiT KocuHyC yrna mexay Ni1oCKOCTAMU Q) U O, :
o, :3Xx-y+3=0, a, : x-2y+52-10=0
BapuanT 3a1aHuiil IPOMEKYTOYHOI'0 TECTA
-2 0 8 1 -5
1.1. HaitTu paHr maTpuLbl NpUBeaeHNEM K CTYNeHYaToMy BUAY

8 2 6 -3 -13
1 -3 183 5 17

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

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

- o - —

2.1. Hanucatb pasnoseHne sektopa X no sektopam P,(,r X = {5, —12,1} , p= {1, -3, 0} , (_Zi = {1, —1,1},
r={0,-12}

2.2. Bbl4MCAUTb NAOWAAb NapasnesiorpaMmma, NoCTPOEHHOro Ha BeKTopax d u b a —yron mexay sektopamn P u (]

Y ~ T~ A~ ] i T

a=2p+q,b=p-3q, lp|=2, [q]=2, a==

2.3. laHa nupamuaa c BepLMHaMmM B TOYKax AlAzAB,A4. A1(6,1, 3), A2(6, —2,—3), A3(2, 2, 0), A4(—5,1, 0)

HaliTu 4nnMHy meamaHbl, NPoBeAEHHYIO U3 BEPLUUHBI Ai K pebpy AZA3

X-=2 y-3 z+1
1 -4

nX+y+22-9=0.

3.1. HaliTv TouKy nepeceyeHma NPAMOI U NNOCKOCTU:

3.2. HaitTn Touky Pl cummeTpuunyto Touke P oTHocuTenbHO npsmoit [ P(O;—l; 3) " ===

RN
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3.3. Hanucatb ypaBHeHWe naockocT & npoxogsieit yepes touky M o W NepneHanKynapHO  NpAMONA (Mle):

M,(3;2;0), M,(415), M,(2-14).
4.1. [laHa KkpuBas BTOpOro nopagka X +4y? —12x+16y +16 = 0 . MoayunTb KAHOHUUYECKOE yPaBHEHME KPUBOM U MOCTPOUTH .ee

’ ’ ’
4.2. CocTaBnTb MaTpuuy nepexoaa ot 6asuca €;,€,,€; k basnucy € ,€, ,€; , ecim

€ =28 +€,+6€,; €, =6 —€,+6,, § =€ + 26, +6,

Kpurepun onenkn:

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

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

Jlnst ipoBeIeHUsT TEKYIer0 KOHTPOJIS 3HAHWK CTYJCHTOB B JHCTAHIIMOHHOM (hopMmaTe B
pa3zpaboTtaHHbIX Kadenpoit «MaremaTtruka» OHJIaWH-Kypcax MMEIOTCS MPOMEKYTOUYHbIE (IPOOHbIE)
TECTBHI.

3.2. IIpomMe:xyTOYHAS aTTeCTALMS

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

buner BxiIr04aeT TEOPETUUECKUN BOIIPOC U 3a]1aUH.

KoMmmiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunoBblie BApUAHTHI ONJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
o JUCHUIIMHE«/IuHeliHas ajaredopay

Matpuubl, TUIIBI MAaTPHIL.

Onepanuu ¢ MaTpullaMu, UX CBOWCTBA.

YMHOK€EHNE IPSIMOYTOJIBHBIX MaTpPHLL.

MatpuuHas ¢popMa 3aIIucu CUCTEMbI IMHEHHBIX alireOpandyeckux ypaBHEHUH.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHHH, OCHOBHbIE MMOHATHUS U ONPEAETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM TUHEWMHBIX YPaBHEHUH.

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

10 Pemenue cuctem TuHENHHBIX anreOpandyeckux ypaBHEHUI METOA0M 0OpaTHON MaTpHUIIBL.

11. Meton "aycca perienust cucteM JTUHEHHBIX YpaBHEHUI.

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

13. Panr matpuisl. Teopema Kponekepa — Kanemnnu.

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

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

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

LCoNoOARWNE
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17. JIuneitHas HE3aBUCUMOCTh M JIMHEHHAs 3aBUCHUMOCTb T€OMETPHUYECKHUX BEKTOpOB. Kpurepwuit
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

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

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

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

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

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

[TossipHas cucrema KOOpAUHAT.

Pa3nuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

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

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

8. Kanonumueckue ypaBHEHHUS DIUIHMIICA, TUIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

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

Noakown

Tunosbie BapuaHTHI OWJIETOB
no aucturuiae «JIuneitnast anredpa»

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

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

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

HucuuruinHa  «JIuneitHas anreOpa»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOWUCTBA.

1 01

o X +2%X, =-1
3. Pemmts cuctemMy MeTO10M 00paTHOM MaTpPHUIIBI .

12 -1 2
2. PemuTh MaTpu4yHOE ypaBHeHHE XB=A, eciu A=(2 J B:( ]
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4. JlaHbl BeKTOpHI a =(-5,9,8), b =(-31-2), € =(-8,10,-10). [IpoBepuTh — KOMILUIAHAPHBI JIU OHH.
Ecnu HeT, HaliTH 00BeM IapasuIesienuIie/ia, OCTPOEHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a = (L-2,-2) u b= (2,0,1).

YTBepxkaeHo Ha 3acenannn kadenpsl mareMatuku « 03» 052023 r., mpotokoi Ne 10

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

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUIICKOM ®EEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOEOBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWM MOJUTEXHAYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®dakynbTeT 6a30BbIX KOMIIETEHITHH, Kadenpa «Maremaruka»
O6pazoBatenpHas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICYCHIE
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY

[Mpodus «CpencTra aBTOMaTU3aKUK U 0a3bl JAHHBIX IS TPOCKTHPOBAHMS TEXHOJIOTHYIC-
CKUX MPOU3BOICTB»

Hucuunnuna «Jluneitnas anre6pay»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. basuc. Koopaunats! BekTopa.

12 -1
2. BBIMHCINTE OnpenenuTens Matpulbl C=A" ecim A=|3 1 0 |.
011

4x; — 2%y +3%X3 =12,
3. Pemmre cucreMmy ypaBHeHu# MeTonoM ['aycca 1 x, +5x, —3x3 =1,
2% 43Xy —2X%3 = 3.
4. Tlokazatb, 94TO BEKTOpbl m =(L,-1,2), n=(2,0,3), p=(-2,-11) obOpa3yroT 0a3uc B IpOCTPAHCTBE.
5. lano oOmiee ypaBHeHue npsiMoli  —2x+3y—5=0. HamucaTh: ypaBHEHUE NPSMOI1 C YTIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHHE MPSIMOM.

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTrku «_03» 052023 r., mpotokon Ne 10

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

Jliisa poBeAeHHs] TPOMEXKYTOUYHOTO KOHTPOJISI 3HAaHUN CTYAEHTOB B JAMCTAHIIMOHHOM (op-
MaTe B pazpaboTaHHbIX Kadeapoil «KMaTemaTruka» OHJIAHH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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