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1.  Heau,3ana4m u JIAaHUPyeMble pe3yJbTaThbl 00yUYeHUsI 1Mo
TUCIUIJINHE

K 0CHOBHBIM yensim 0OCBOEHUS TUCUUIUIMHBI «JIMHEelHas anredpay» ciaeayeT OTHECTH:

- BOCIIUTaHHE Y CTYACHTOB 00IIel MaTeMaTHYECKON KYyJIbTYpBI;

- NpuoOpeTeHHe CTYAEHTaMM MIMPOKOI0 Kpyra MaTeéMaTU4YeCKUX 3HAHUM, YMEHUH U
HaBBIKOB;

- pa3BUTUE CIOCOOHOCTH CTYAEHTOB K WHAYKTUBHOMY U J€IYKTUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBAaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOU U Hayu-
HOM JINTEpaTypBbl, COAEPIKALLEH MAaTEMATUUECKUE CBEICHUSA U PE3YJILTATHI;

- IOJIFOTOBKY CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaJIM(UKAIIMOHHON Xapak-
TEPUCTUKON OakasiaBpa 10 HalpaBJIEHUIO, B TOM 4Hcie (OPMHUPOBAHUE YMEHHUH HMCIIOIb30BaTh
OCBOEHHBIE MaTEMaTHU4YECKHE METO/IbI B MPOPECCUOHATBHON AESITENbHOCTH.

- IOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHSX IH(]-
POBOIl TypOyJIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOM LU(POBOH HKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHMs JUCUUIUIMHEI «JIuHelHas anredpay» cienyeT OTHECTH:

- OCBOCHHUE CTY/ICHTAaMH OCHOBHBIX MOHATHUI, METOI0B, (POPMHUPYIOIINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO pelleH sl IPUKIIAAHbIX 3a/ay;

- hopMHUpOBaHUE Y CTyACHTa TpeOyeMoro Habopa KOMIETEHIIHIA, COOTBETCTBYIOIINX €T0
HalpaBJICHUIO OATOTOBKU M 00€CIIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenne mno aucuuiUinHe «JIuHeliHas anreOpa» HampaBieHO Ha (HOpPMHUPOBaAHHE
y oOyyaromuxcs ciaeayomux kommneteHiui B coorserctBuu ¢ ®I'OC 15.03.05 no Hanpasiie- HUIO
noarotoBku 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUCHIE MAITMHOCTPOU- TEITbHBIX
mpou3BOACTB, Mpoduis «CpeacTBa aBTOMATH3alUMU W 0a3bl JAHHBIX IS MPOCKTHPOBA- HUS
TEXHOJIOTHYECKUX TIPOM3BOJICTB», YTBEP)KACHHBIM IpHKa3oM MuHHcTEpcTBa 00pa30BaHUS U
Hayku Poccuiickoit ®enepannn ot 17.08.2020 Ne 1044.

Koa n HauMeHOBaHNe KOMIIETEHITA I

NHaukaTopbl JOCTHXKEHH S KOMIIe-
TEHIUHU

YK-1 Crioco6eH ocymecTBIsITh TOUCK KpH-
TUYECKUH aHAIIN3 U CUHTE3 HHPOpMAITIH
MPUMEHSTh CUCTEMHBIIN MOJIXOT ISl PeIICHUS
MOCTaBJIEHHBIX 3a/1a4

NVYK-1.1. Ananusupyer 3aaady, BbIIECIAA €€
0a30BbI€ COCTABIISIONINE

NVYK-1.2. OcyuiecTBisieT NOUCK, KPUTHUECKU
OlLICHHBaeT, 0000IIaeT, CHUCTeMAaTU3UPYeT U
pamxupyer WHPOPMAIHIO, TPEOYEeMYIO ISt
pelieHus: NoCTaBICHHOM 3a1aun

NVYK-1.3. PaccmarpuBaer u mpenjaraer pa-
LMOHAIbHBIE BAPUAHTHI PEIICHUS TIOCTABIICH-
HOM 3a7a4M, UCIOJIb3Ysl CHCTEMHBIA MOAXO,
KPUTUYECKH OLIEHUBA€T MX JOCTOMHCTBA HU
HEI0CTAaTKU

2. MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

JluciuriinHa OTHOCHTCS K 00s3aTenbHOM dactu 6moka b1: Moayns «MaTtemaTrueckue u ecte-

CTBCHHO-HAY4YHBIC TUCHUILTIUHEBD).

E¢€ nzyuenue obecrieunBaeT n3yuyeHHe AUCIHILIMH:




B obazamenvroi vacmu:
- MaTeMaTHYECKHUI aHaIu3;
- (pusuka;
- DJIEKTPOTEXHUKA M JICKTPOHUKA;
- COIIPOTHUBIICHHE MATEPUAJIOB;
- TepMOJAMHAMUKA U TETUIONEpeaya;
- TEOPETUYECKAsl MEXaHUKa;

- TCOpUA MCXaHNU3MOB U MAIlIUH,

- KOMIIBIOTEPHBIN aHAIIN3 U ONTUMHU3ALHs AJIEMEHTOB KOHCTPYKLIMIA;
- OCHOBBI DKOHOMUKU;

- KOHCTPYUPOBAHHUE U pacueT 3JEMEHTOB 000pyA0BaHUs OTPACIIH;
- pacyeT TeXHOJOTUYECKOT0 000pYyI0OBAaHUS OTPACIH C MPUMEHEHUEM MPUKIIATHBIX TIPO-

rpamm;

- CHUCTCMblI ABTOMATU3HWPOBAHHOI'O IMPOCKTUPOBAHUA MAINIUMHOCTPOUTCIIbHBIX

BOJCTB.

B uacmu, popmupyemoil yuacmuuxamu 06pazo8amenbHblxX OMHOWEHUIL:
- OCHOBBI 00pa0OTKH U aHAJIN3a PE3YJIbTATOB HCCIICIOBAHUH.

3. CTpyKTypa u coep:KaHHe JUCHUUILTHHBI

OO01mas TpyA0€MKOCTh TUCIUILIMHBI COCTABIIAET 3 3a4eTHBIC eIuHUIIBI - 108 yacos.

3.1. Buasbl yueOHoi1 padOTHI H TPYA0EMKOCTH

IIpOu3-

n/n Buj yueOHoit padboTnl Koamectso Cemectp 1
4acoB
AyAUTOpPHBIE 3AHATHS 28 28
B toMm uucre:
| Jlexuun 8 8
.2 CemuHapcKue/mpakTHUECKUE 3aHATHS 20 20
JIaGopaTopHble 3aHATUS - -
CamocrosiTesibHas pabora 80 80
IIpomexyToynas aTrecTanus
3K3aMEH C) C)
Hroro 108 108

3.2

TemaTuyecKkuil MJIAH U3yYeHU S JUCUMIITIMHbBI

Pasmemién B npusoxenuu 1 xk paboueit mporpamme.



3.3. Coneprxkanne pa3aesioB TUCIUIIMHBI

BBenenue

[Tpenmer, 3amaun u cojepaHue TUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHUS TUCIMILIH-
Hbl. CTpyKTypa Kypca, ero MeCTO U poJib B IIOATOTOBKE OakajgaBpa, CBA3b C APYTUMH JUCIHUILII-
HaMHU.

Pa3znesn 1. DiieMeHTHI JIMHEHHON aaredpbl

Tema 1. MaTpuubl 1 onpeeuTeNN.

[Tousitue matpunpl. Buasl matpun. JleiictBus Haa Matpuniamu. Oniepanyy HajJ MaTpUIa-
MU B UX CBOMCTBA. OmnpeneauTeNn, X CBOMCTBA U BeIYUCICHUS. [IoHATHS MUHOpa U anreOpan-
YECKOI0 JIONOIHeHHS. Pa3okeHre onpeaeuTess 1mo 3JeMEeHTaM CTPOKH WIIH CToJI01a. Berduc-
JICHUE OMPEETUTEIICH Pa3InIHOTO TOPSIKA.

OOparHast MaTpuIla U AITOPUTM €€ BBIYHCICHHUA. DJIeMEHTapHbIe peoOpa3oBaHUs Mat-
putl. [IpuBeneHre MaTpuIlbl K TUaroHaJIbHOMY WM TparenueBUIHOMY BUay. MaTtpuunas ¢popma
3aIMCH CUCTEMBI IMHEHHBIX aNreOpandeckux ypaBHEeHUI. PaHT MaTpuiisl.

Tema 2.Pemienne cucreM JIMHEHHBIX aJIre0panvecKuX ypaBHeHUH.

Cucrembl JIMHEHHBIX alredpanyecKux ypaBHEHUI, OCHOBHBIE MOHATHUS. Pemenue cucrem
JUHEHHbIX ypaBHeHUH MmeTogoMm Kpamepa, mertomom oOpaTHOi Matpuibl, mMetogom [aycca.
Teopema Kponekepa — Kanemnu. PemeHne npou3BOJIBHBIX CUCTEM JIMHEHHBIX YPAaBHEHHMU Me-
toaoM ['aycca. PemeHne oqHOPOIAHBIX CHCTEM JIMHEWHBIX ypaBHeHUH. Kpurepuii cyniecTtBoBa-
HUSl HETPUBUAJIbHBIX PELICHUM.

Pa3nes 2. JiieMeHTHI BEKTOPHOMH aaredpbl

Tema 1. Jlunelinble omepanuu HaJl BEKTOpaMHU, X CBOWCTBA. JIMHelHble KOMOMHALIUU
BEKTOpPOB. JIMHENHAass 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOpPOB. ba3uC CHCTEMBI BEKTOPOB.
EnuHCcTBEHHOCTH pa3iokeHus BekTopa mo 6aszucy. OpTOHOPMUPOBAHHBIHN Oa3uc.

Tema 2. CkansipHOoe, BEKTOPHOE ¥ CMEUIAHHOE NPOU3BEICHUSI BEKTOPOB, MX CBOWCTBA. Y CIIOBUS
OPTOrOHAJBHOCTH, KOJUTHHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB. BBIUMCICHUE CKAaJSPHOTO,
BEKTOPHOTO U CMEIIAHHOTO MMPOM3BEACHHH BEKTOPOB, 33JaHHBIX KOOPIUHATAMH B OPTOHOPMH-
pOBaHHOM 0a3uce.

Tema 3. Jluneitnbie npoctpancTtBa. [loHaTne 0a3zuca MpPOCTpaHCTBA T€OMETPUUYECKUX
BekTopoB. [IpeobpazoBaHne MaTpuIlbl JIMHEHHOTO ONepaTopa MpH rnepexoie ot 6asuca k 0asucy.
CoOcTBeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Paznen 3. KoMmmiekcHbIe YMCJIa H MHOTOYJICHBI

[Tonsatne komiuiekcHOro uwucia. MopMbl 3amKUCH KOMIUIEKCHBIX 4uceNl. JeMCTBUS HaJ KOM-
meKkcHbIMU uynciamu. @opmyna Myaspa. V3BiieueHre KOpHS n-0i MOJIOKUTEIBHOW CTETIEHU U3
KOMILJIEKCHOTO uncia. PaznoskeHne MHOrouieHa Ha MHOKHTENW. OCHOBHAs Teopema ajireOphl.

Pa3znen 4. AHanuTHYecKasi reoMeTpHUst

Cucremsl koopauHat. [lekapTOBBI MPSIMOYTOJIbHBIE KOOPAUHATHI HA INIOCKOCTU U B IIPOCTPAH-
ctBe. [lonspHas cucrema KOOpAUHAT.
Tema 1. IIpsiMble M IJIOCKOCTH



PaznmuuHbie TUIIBI ypaBHEHUH TIJIOCKOCTH M ypaBHEHUHN MPsSMOH (Ha IJIOCKOCTH M B TIPOCTpaH-
CTBE).

Brruucnenue pacctossHUNA MEXy ABYMsI TOUKaMH, TOYKOH U MPSAMOM, TOYKOH U INTIOCKOCTBIO.
Brruucnenue paccTosHus MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH.

Brruncnenue yrinoB Mexxay AByMs IIPSIMBIMU, IPSIMOU U TUIOCKOCTBIO, IBYMsI IJIOCKOCTSIMHU.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOI0 MOPSAKA

Kpussie BToporo nopsiika, X reoMeTpU4ecKue CBOMCTBa U ypaBHeHus. lIpuBenenue kpuBoit
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUJLY.

YpaBHEeHHE MOBEPXHOCTH BTOPOTO Mopsjka. KaHoHHuUeckue ypaBHEHUS CQepbl, IUTUIICOUA,
KOHYCa, TUIepoosIonaa, napadoaonia.

3.4. TemaTnka npaKTHYeCKUX 3aHATHI M0 TUCHMUILIUHE
«JIuneiinas aaredpa»

Ne 3ansaTus Tema 3aHsATUA

1 Paszgea 1. DineMeHTHI JIMHEHHOH ajaredpbl. MaTpullbl, 1eCTBUS
HaJl MaTpULIAMU.
Omnpenenureny, UX CBOWCTBA U BbIUMCIIEHHE. MaTpuyHas 3anuch

2 CUCTEMBI JTUHEHHBIX ypaBHEeHUI. OOpaTHas MaTpUlla U €€ BhIYHUC-
JICHUE

3 Pemenue cuctem TMHENHBIX allreOpandyecKuX ypaBHEHUM METO-
noM Kpamepa, metogom ob6paTHO# MaTpulibl, MeTooM ["aycca.
Pa3nes 2. DiieMeHTBI BeKTOPHOI aiaredpsbl. JIuneiinbie onepa-

4 LIMX HaJ BEKTOPAMM, UX CBOMCTBA. JIMHENHO HE3aBUCUMBIE U JIN-

HEIHO 3aBUCHMBIE CUCTEMbI BEKTOPOB. [loHsTHe 6a3uca npo-
CTPAaHCTBA T€OMETPUYECKHUX BEKTOPOB. KoopauHaTel BEKTOpA.

CkansgpHoe, BEKTOPHOE M CMEIIAaHHOE MPOM3BE/ICHUE BEKTOPOB U
X CBOMCTBA. YCIJIOBHS OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH U
5 KOMILJIAHAPHOCTH BEKTOPOB. BBIYUCICHHE CKaISIPHOTO, BEKTOP-
HOTO M CMEIIIAaHHOTO MPOU3BEJCHUN BEKTOPOB, 3aJJaHHBIX KOOP-
JTUHATaMU B OPTOHOPMHUPOBAHHOM Oa3wuce.

Jluneiinble nmpocTpaHcTBa. Matpuna nepexoaa ot 6a3uca k 6a3u-
cy. IIpeobpazoBanue KOOpAUHAT BEKTOpA MPU U3MEHEHUU Oazuca.
JIuHeiiHbIe omepaTtophl, ACHUCTBHUS C JIMHEHHBIMU OINEpPATOPaAMH.
CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

Pa3znea 3. KoMmiuiekcHble 4McJIa 1 MHOrO4ieHbI MHOXKECTBO
KOMIUIEKCHBIX ymrces. DOopMBbl 3aMUCH KOMIUIEKCHBIX yucen. Jlei-
CTBHS HaJl KOMINIEKCHBIMHU YHclIaMH. Pa3jioskeHre MHOrouieHa Ha
MHO>KHUTEJIHN, OCHOBHAsI Te€OpeMa aJireopsl

Paznen 4. AHaanTu4eckasi reoMeTpusi PazinuHbie TUIIBI ypaB-
HEHMI TJIOCKOCTH Y MPSMOM Ha MJIOCKOCTH U B POCTPAHCTBE

B3aumHOe pacnosnokeHue NpsMbIX Ha IJIOCKOCTH U B IIPOCTPAH-
cTBE. Brluncienue paccTosHUA MEXly ABYMs TOUKaMH, TOUYKOU U
npsAMOi.. B3aumHOe pacrnosiokeHue IUI0CKOCTeW. Brruncienue
pacCTOSTHUN MEXIY TOYKOM U INIOCKOCTBIO

Kpusbie BTOpOro nopsiika Mx reoOMETpUYECKUE CBOWMCTBA. YpaB-
HEHMsI DJUIMIICA, TUNepOoIbl, mapabonsl Obiiee ypaBHEHUE KpU-
10 BOW BTOpOTO mopsaka. [IpuBeneHne KpUBBIX BTOPOTO MOPSKA K
KaHOHMYECKOMY BHUJY. [IOBEpXHOCTH BTOPOTO MopsiaKa




4. Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE 0O0ecTiedeHue

4.1. HopmarTuBHbie 1okKyMeHTbI 1 'OCTbI

1. ®IOC 15.03.05. KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE OOECIeUeHNEe MAIIHHOCTPOUTEIBHBIX
npon3BoacTB.2020.

2. Axagemuueckuii y4eOHBIN TUIaH MO HampaBieHHio noarotosku: 15.03.05 Koncrpykropcko-
TEXHOJIOIMYECKOe O0ecreueHue MalIMHOCTPOUTENbHBIX Npou3BoAcTB. [Ipoduns: Cpencrpa
aBTOMaTH3allMd M 0a3bl JAHHBIX JUISI MPOCKTHUPOBAHUS TEXHOJOIMUYECKUX MPOU3BOJCTB.
®opma 00yueHus — ouHo-3aoyHas. 2023.

3. Vka3 llpesunenrta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crpaterun Hay4yHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepaunny».

4. TIlpuka3z Munucrepcta oopazoBanus U Hayku Poccuiickoit deneparu ot 23.08.2017 Ne 816
«O06 ytBepxknaeHun llopsaka npuMeHeHUs OpraHU3alMsIMH, OCYLIECTBISIOIIMMU OOpa-
30BaTENbHYIO JESATEIbHOCTb, 3JIEKTPOHHOTO OOYyYEHUs, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOT U NpU peanu3auy 00pa3oBaTeIbHbIX POTPaMM».

4.2. OcHoBHas JuTEpPaTypa

1. 3abonorckuit B.C. Jluneiinas anrebpa u aHaIUTHYECKask TeoMeTpus (yaeOHBII KOMIUICKC):
ydyeOHoe nocobue, 2-¢ u3a. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Briciee o6pa3oBa-
HUe: OakamaBpuar).

2. Cupotuna U.K. JIuneiinas anredpa 1 aHATMTHYECKAsi TEOMETPHSI: HHTEPAKTUBHBIN KypC:
yueOHoe nocobue i By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii mo JMHEWHOW anreOpe M aHATUTHYECKON TeOMeTpuHu: ydeOHoe mocodue. //
Kynpsasues b.1O., Matsam B.1., ITokazees B.B., Uepkecoa I'.B.. M.: MI'TY «MAMI», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nexTpoHHBIN pecypc. ]

4.3. JlomoJiHUTEJbHAs JINTEPATypa

1. Kpartkuii Kypc BbICIIEH MaTEeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. NaH. -
MockBa:  [JamkoB wu K, 2017. - 510 c. [Pexum  poctyma: URL:
https://e.lanbook.com/book/93522. - 3armx. ¢ skpaHa.] .

2. 3ybxkos B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKU JUIsl TEXHUYECKUX BBICIIUX y4eOHbIX 3aBefeHuil. Yactu 1-4. M.: MI'IY, 2012.
400 k3.

3. Wmeun B.A., Tlo3usk D.I'. Ananutuyeckas reomerpus. M.: Hayka. ['maB.pen-us dusmko-
MaTeM.JuT-pel, 1988. 224 c.

4. bexnemumies, J1.B. Pemenue 3a1a4 u3 Kypca aHaIUTHIECKON T€OMETPUHU U JTMHEHHOM anred-
pBI [DneKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. naH. - MockBa: ®usmatiur, 2014. -
192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3arux. ¢ sxpana. ]

4.4. DJjeKkTpoHHBbIEe 00pPa30BaTe/IbHbIE PECYPCHI
[IpoBeneHue 3aHATHH U aTTECTALMH BO3MOXKHO B AUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-

CTeMBbI TuCTaHIMOHHOTO oOydeHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTemaTrka» SJIEKTPOHHBIX 0oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pasznmenam
POTPAMMBEI:.


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

Hassanue D0P

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

AHanuTHYeCKas TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnast anreOpa u aHanuTu- | https://online.mospolytech.ru/course/view.php?id=462
YecKasi FTeOMETPHS

Pazpabotannsie DOP BKIIOUAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsinok npoBeaeHus paboOT B IUCTAHIIMOHHOM (popMaTe yCTaHABIUBAETCA OT/IEIbHBIMU PACIIO-
PSDKEHUSIMH [TPOPEKTOpa MO yueOHOM paboTe 1/UiIu LEHTPOM yueOHO-METOIUUECKOi paboThI.

Kaxnpiii cTyneHT obecriedeH MHIUBUAYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHuTepHEeT-pecypchl BKIIOYAIT YIeOHO-METOAMYSCKHAE MaTepUaIbl B JJIGKTPOHHOM BHUJIEC, TIPEII-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTu4eckoro 0Opa3oBaHuUs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3HpIe yaeOHO-METOIMICCKUE H HH(POPMAITMOHHBIEC MaTePHAITBI ITPEICTABIICHBI HA CalTaXx:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MH(GOPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «HTepHeT» ans ocBoe-

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

4.5. JInlleH3MOHHOE U CBOOOHO PACIIPOCTPaHsieMOe IPOrPAMMHOE
o0ecneueHue

Ne| Haumenosanue | Pazpabdorunk I1O JlocTynHOCTH Ccblika Ha EnuHblii peectp
(mpaBoodana- (IMIIeH3MOHHOEe, | POCCHIICKHUX NMPOrpaMMm IJIst
TeJIb) cB000aHO pac- | IBM u B/l (npu Hanmu4um)
NpocTpaHsemMoe)
1 [ AstraLinuxCom | OOO JIuieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoitO¢uc OOO "HOBBIE JIutieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M" 75

4.6. CoppeMeHHbIe Ipo(deccnoHaIbHbIe 0a3bI JAHHBIX U HH(OPMAIHOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIIHBIX 1JISI OCBOCHUSA TUCHMIIJIUHBI:

HanmeHnoBanue Ccbuika Ha pecypce HJocrynHocTh



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HNudopmManmoHHO-CIIPABOYHBIE CHCTEMBbI

HoctynHa B cetn UH-
https://stackoverflow.co
StackOverflow TepHeT 0e3 orpaHnye-

m/ .
HUM

Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | JlocTyrmHo
Koncynsrantl Liroc

[Topran PenepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTebHbIX CTaH-
JIApTOB BBICLIIET0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop [ loctynna B cetu Un-
o/ TepHET Oe3 orpaHuye-

HUU

IIpodeccnonanbHbie 02361 JAHHBIX

baza naHHbBIX HAYYHOU AIEKTPOH- http://www.elibrary.ru HocTtymnHo
HOU OMOINOTEKU
(eLIBRARY.RU)

WebofScienceCoreCollection —mo- | http://webofscience.com | locTynmHo
auTeMaTHyecKas peepaTHBHO-
o6ubnunorpaduueckas u
HayKoMeTpuueckas (6ubimomerpu-
yeckast) 0aza TaHHBIX

5. MaTepHaJIbHO-TeXHH‘IeCKOQ o0ecrneyeHue AMCHUINIAHBI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCUTETA 00ECIIEYUBAET MPOBEJCHUE BCEX BHUJIOB
3aHSTHN, TPETYCMOTPEHHBIX YUYEOHBIM IJIAHOM, U COOTBETCTBYET JIEUCTBYIOIINM CAHUTAPHBIM U
POTHBOIIOXKAPHBIM IPAaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacmoiaraeT COOCTBEHHBIM ayAHTOPHBIM (POHIOM U HC-
NOJIb3YET YUeOHbIE ayAUTOPUU U3 0011ero (JOH/1a YyHUBEPCUTETA.

[Ipn HeoOxoauMOCTH 7Sl IPOBEIEHUSI UHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHUN HCIIOINb-
3YIOTCAKOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToan4yecKkue peKoOMeH AU

6.1. MeToauyeckne peKoOMeHIAIUM JIs MPenoaBaTeJisi 0 OPraHu3aluu odyue-
HUSA
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

ITpexne Bcero, ciexyer oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO IPAKTUYECKU BECH
U3y4aeMblii UMH MaTepuai He TpeOyeT KaKoh-InO0 crenuaibHOM (JOMOIHUTENTbHON) TOATOTOB-
KU U BIIOJIHE MOXKET OBITh YCIEIIHO M3Y4Y€H, €CIM CTYAEHThl OyIyT Mocelarh 3aHsITHs, CBOE-
BPEMEHHO BBITIOJHATH JOMAIIHUE 33JaHHUs M T0JIb30BaThCs (MIPH HEOOXOIMMOCTH) CHUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMi B TEUYEHHE KAXKIOro ceMecTpa. Bomenmmue B Kypc MaTeMaTHKHU pas-
Jienbl SIBJIAIOTCS KJIACCUYECKUMM, B TO K€ BpEMs OHU IPAKTUYECKH OPUEHTUPOBAHBI, TaK KakK
MUMEIOT NIMPOKOE PaCIpOCTPAHEHUE Ul PELICHHs Pa3HOTO poja 3alad BHYTPHU CaMOM MaTeMa-
THUKH ¥ IPUKIAAHBIX 33/1a4. X OCBOCHME IIOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, ApIyMEHTUPO-
BaHO U SICHO CTPOUTH YCTHYIO ¥ INCbMEHHYIO pe4b, YCIEIIHO IPUMEHITh HAKOIUICHHBIC 3HAHUS B
npodeCcCUOHATBLHOMN 1eATENILHOCTH.

Heo6xonumo ¢ camoro Hadasia 3aHSATUH PEKOMEHA0BATh CTYJEHTaM OCHOBHYIO M JIOMOJI-
HUTEJIBHYIO JJUTEPATYPY, & B KOHLIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB IS TOATOTOBKH K K3aMe-
HY.

Ha nepBom 3aHsTHH IO AUCLUILIMHE CIEAyeT 00s3aTeNIbHO MPOUH(DOPMHUPOBATH CTYI€H-
TOB O BHJIE U (hOpMe MPOMEKYTOYHOM aTTECTALUH 110 TUCLMITIIMHE, CPOKAX €€ IPOBEACHUS,
YCJIOBHSX JTOIYCKa K MPOMEKYTOYHON aTTECTAllMU, IPUMEHAEMBIX BUIAX IPOMEKYTOYHOIO
KOHTPOJIAL.

W3noxeHne TEOPETUYECKOro Marepuaa JOJDKHO CONPOBOXKAATHCS HIUIFOCTPATUBHBIMU
IpUMEpaMH, TIIATETFHO OTOOPAaHHBIMH IPENoaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH H
BBIKJIAJIKM IIPU PELICHUU 3a/1a4d HE OTBJIEKAJIU OT IVIABHOTI'O: OCMBICIICHUS UJIEU U CYTH IIPUMeE-
HseMbIX MeTo10B. CienyeT Bceraa yKa3blBaTh IPUMEPHI IPAKTUYECKOI0 IPUMEHEHUS pacCMOT-
PEHHBIX Ha 3aHATHUAX YpaBHEHUH U HopMyJl.

[TpakTHueckue 3aHATHS AODKHBI ObITh OpPraHU30BaHbI PENOIABATENEM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI Ha IIEPUOJUUECKOE BBIMOIHEHUE CTYIEHTaMU HEOOJIBIION CaMOCTOs-
TEIbHON pabOTHI B Ay JUTOPHUH JUIsl IPOBEPKH YCBOEHHSI M3JI0KEHHOTO MaTepuraia.

ITpenonaBaTens, BeOyUIMH NpPAaKTUYECKHUE 3aHATHSA, JIOJDKEH COIJIaCOBBIBaThH Y4yeOHO-
TEMAaTUYECKHIA TUIaH 3aHATHH C JIEKTOPOM, HCIIOTIB30BATh €ANHYIO CUCTEMY 0003HAYCHUH.

ITpenonaBaTemnto cieayeT 10OMBaTbCS CUCTEMAaTUYECKON HENpPepbIBHOW pabOThl CTYIEH-
TOB B TEUEHHE CEMECTpPa, HEOOXOAUMO BBISBIATH CHIBHBIX CTYIEHTOB M MPHUBIIEKATh UX K HAyY-
HOM paboTe, K y4acTHIO B Pa3HOT0 poJia OJMMIINAAaX U KOHKYpCax.

CTyZeHT 0oJKEH OoUlylaTh 3aMHTEPECOBAHHOCTD MPENOaBaTeNsl B JOCTUKEHUHM KOHEY-
HOT'O pe3yJsibTaTa: B NMPUOOPETEHUH OO0YyYaroIMMHCS HPOYHBIX 3HAHUM, YMEHUH U BIAJeHUS
HAKOIJICHHOW MH(popMarmei 17 pereHus 3a/1a4 B IpopeCcCuOHAIBHOMN e TeNbHOCTH.

6.1.1. O6pa3oBaTebHbIC TEXHOJIOTHUH

Bo3MoXxHO MpoBeIcHNE 3aHATHIA B aTTeCTAIlUi B TUCTAHIIMOHHOM (popMaTe C IPUMEHEHUEM CH-
CTeMbI JucTaHIIMOHHOTO 00yueHusi ynusepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoii «MaTemaTHKa» IEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeeHUst pabOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBLHBIMH PACIIO-
PSDKEHUSIME TTPOPEKTOpa 0 y4eOHOM padoTe W/MiTH IEHTPOM yueOHO-METOTUIECKOM paboTHI.

6.2. MeTtoanueckue ykazaHus JJis1 00yUAOIIMUXCH 110 OCBOCHHUIO
JUCIUIITNHBI

Pa3znen: 3j1eMeHTBHI JIMHEITHOH ajaredpbl

MaTtpunsl U onpeneaurenn. [Ipexnae Bcero, CTyACHT JOJKCH MOHATh, YTO MAaTPHIIA —
3TO TabauIa Yucen (MpUYeM 3Ta TabJIUIa MOXKET UMETh OJJMHAKOBOE YHCJIO CTPOK U CTOJIOIIOB, a
MOYET OBITh M MPSIMOYTOJBHOMN), & ONPEIEIIUTENb- 3TO YUCIIO, 3alUChIBAEMOE B BUJIC KBaJpaT-
HOM TaOJUIIBI, TO €CTh OMPEISTUTENN CYIIECTBYIOT TOJBKO Y KBaJIPATHBIX MATPHIL.

Crnenyetr oOpaTuth 0c000€ BHMMAaHHE Ha OINEPAIMI0 YMHOXEHHS MPSIMOYTOJbHBIX MaT-
PHII U TIOHSTH, KAKHM IOJTy4aeTCs MOPSIOK MAaTPHIbI — Mpou3BeneHns. OCOOCHHOCTh MaTpHIL
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TaK)K€ COCTOUT B TOM, YTO MPOU3BEICHUE MATPHUI] HE MNEPECTAHOBOYHO, TO €CTb AB # BA
.Cnenyet 00s13aTesIbHO yOEAUTHCS B 3TOM, PELLIUB COOTBETCTBYIOIINE 3a/1aUH.

BaxxHbIM siBiisieTcst moHsTHE 00paTHOM MaTpulbl. Hano 3HaTh yciaoBue CyIiecTBOBaHUS
0o0paTHOM MaTpHILbl U aNrOpUTM ee noctpoeHus. [locie ee BEIUMCIEHU 11€1€CO00pa3HO JIeNaTh
IPOBEPKY MPABMIILHOCTU PEILEHHs, BHITIOJHUB OINEPALUI0 YMHOKeHUS A~'4 = E (no/KHA 1o-
JTYYUTHCS €IMHUYHAS MaTpPULIA)

[Ipu u3ydeHuu onpenenuTencii Haa0 YETKO YCBOUTH MOHATHS MUHOpPA, alredpanyeckoro
JIONIOJTHEHUS, 3HaTh MHOTOUYMCIIEHHBIE CBOMCTBA onpeaenuTens. s 0CBOGHUs TEXHUKU BbIUUC-
JICHUs ONpeAeNuTeNel 11e1ecoo0pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONpEAETIUTENb BhIILE TPETHETO
HOPSI/IKA, PACKPBITh €r0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS Pa3/I0KEHHE U 0 CTPOKaM U 110
cronbiam. OOpaTuTe BHUMaHUE, KaKUE CTPOKU (CTOJIOIBI) MPENNOYTHTENbHEE BBIOMPATH IS
PACKPBITUSL ONPEAETUTENs], YTOObI YIPOCTUTH €ro BbuucieHue. Oco6eHHO Y3PPEKTUBHO BbIUUC-
JICHHUE OTPENIEIUTENS C MOMOIIBIO 3JIEMEHTApHBIX MPeoOpa3oBaHMid, MPUBOAALINX €ro K Tpe-
YrOJIBHOMY BHUIY.

[Tpu u3ydyeHnn pemeHuii CucTeM JIMHEHHBIX anreOpandeckux ypaBHenuid (CJIAY) obpa-
TUTE BHUMaHUE, NPEX/E BCErO, HAa MOHATHE PELICHHUsS CUCTEMBl U YCJIOBUS CYILIECTBOBAHUS pe-
LIEHUH B 3aBUCHMOCTH OT COOTHOILIEHHUS MEXJy PAaHI'OM MaTpHUIlbl, PAHIOM PAacCIIUPEHHON Mart-
PHILIBI CUCTEMBI U YUCIIOM HEU3BECTHBIX U ypaBHEeHMH. OOpaTuTe BHUMaHKUE HA YCIOBUS IpUMe-
Henus ¢popmyn Kpamepa u metoma oOpaTHoi MaTpullel. BHuMaTensHo pa3depuTe mpuMepsl pe-
IIEHUS IPOU3BOJILHBIX CUCTEM JIMHEMHBIX anreOpanyeckux ypaBHeHUI MeToqoM ["aycca (BBeze-
Hue 0a3MCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

Pa3nes: DiieMeHTBI BEKTOPHOI ajare0pbl

[Tpn n3yveHuwn AaHHOW TeMBI 0OpaTWTE BHUMAaHWE HA JIMHEHHBIC ONEpalu HaJll BEKTO-
paMu, Ha TOHATHS JMHEHHOW HE3aBHCUMOCTH M JIMHEHHOM 3aBUCHMMOCTH BEKTOPOB, Ha (yHna-
MEHTaJIbHOE TOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha
pasio’keHue BEKTopa Mo 6asucy.

3HaTh omnpeneseHne, FeOMETPUUECKHE CBOWCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
NPOM3BEICHUS BEKTOPOB, (POPMYJIBI /Ui MX BBIYMCICHUS B BEKTOPHOH M B KOOpAMHATHON (op-
Mme. O06s3aTenbHO 3HaTh U YMETh IMPOBEPATH YCIOBUS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pazgen: KoMILIEKCHBIE YHCJIA M MHOTO4JICHbI

B stoMm pasznene, npexiie Bcero, Hajlo MOHSTh, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PacIlu-
pPEHHEM IMOHATHUS JeMCTBUTENBHBIX YHUCEI, 3HaTh ONpeAeIeHUE U TPH (HOPMBI 3aIIUCU KOMILIEKC-
HOTO yucia (anreOpandeckyro, TPUTOHOMETPUUECKYIO M TOKa3aTEIbHYI0), T€OMETPUUYECKYIO
UHTEPIPETALNI0 KOMIUIEKCHOTO YMCJIa M B3aUMHO-OJHO3HAYHOE COOTBETCTBUE MEXIY MHOXeE-
CTBOM KOMIUIEKCHBIX YHCEJ M MHOXKECTBOM TOUYEK KOMIUIEKCHOW IIOCKOCTH. 3HATh (HOpMyITy
Olinepa. KommiekcHble yuciia MOXXHO HM300pakaTh C MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOM
iockocTH. [loaToMy onepanuu ciokeHus: U BBIYUTaHUSI KOMIUIEKCHBIX YHCENl MOTYT OBITh CBe-
JICHbI K ONepaLMsIM CI0XKEHUS U BBIYUTAHHSI COOTBETCTBYIOIINUX BEKTOPOB.

Hazno 3Hath ¥ yMeTh BBINOJHATH ONEpallMid YMHOKEHUS, JAEJIEHUs, BO3BEJACHUS B I0JIO-
KHUTEIbHYIO CTENIEHb KOMIUIEKCHBIX YHMCEJ, 3aIIMCAHHBIX B TPUTOHOMETPHUYECKON (popme, n3Bie-
YEHUs] KOPHS N-0i CTENEHU W3 KOMILIEKCHOTO YHCIa.

Crnenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SIBJISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas ornepanusi HaJl KOMIUIEKCHBIMHM YHCIIaMHU HE BBIBOJIUT
3a mpezesibl 001aCTH KOMIUIEKCHBIX YHCElL.

Hano 3Hath paznuuHble BUbI Pa3I0KEHUS] MHOTOUYJIEHA HA MHOXKHUTEIH AJIs CIy4yaeB, KO-
I71a cpeid KOpHe MHOroujieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBeJeHUs Oy-
IyT UCTIOJIb30BaThCs, HATPUMED, B UHTETPAIbHOM UCUUCIICHUH TIPU BBIYUCICHUHA WHTETPAJIOB OT
NpOOHO-pallMOHATBHBIX (DYHKIMH, IpU PELIeHUN JTUHEHHBIX OJHOPOJIHBIX IU((depeHInaTIbHbIX
YpaBHEHHIA N-TO TOPSIIKA C TIOCTOSTHHBIMHU KO3 (QUITEHTAMH.

Pazgen: AHanuTH4ecKasi reoMeTpHs
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[Ipy u3ydyeHMH aHATUTUYECKON T€OMETPUHU CIIENYET, MPEXKIE BCEro, MOHATh, YTO €€ 3aJadeil
ABJISICTCA U3YUYCHUC TCOMECTPUYCCKUX OGT:QKTOB IIpu MOMOIHU AHAIIUTHYCCKUX MCTOAOB aHF€6pI>I
¥ MaTeMaTHYeCKOro aHanaus3a. B ocHOBe Takoro moaxojaa JIeXKHUT METOJ KOOPAUHAT, BIIEPBbIE CH-
cremaTuuecku npumeHeHHbI P. Jlekaprom. OCHOBHbBIE NOHSTHS F€OMETpUM (TOYKA, IpsiMas,
IUIOCKOCTh) SIBJISIIOTCSL HEONPEIEIsIeMbIMU, U 711 UX OMUCAHUS MIPUMEHSIETCS aKCHOMaTHYeCKUN
METOoA, HOBBOJI}IIOIJ_II/Iﬁ YCTaHOBUTH B3aMMHO OAHO3HAYHOC COOTBCTCTBUC MCIKIY MHOXKCCTBOM
TOUYEK MPSMOM U MHOXKECTBOM JEHCTBUTENbHBIX YHCEN U, TAKUM 00pa3oM, BBECTU CHUCTEMY KO-
OpAMHAT.

Hano yetko ycBOUTH paznuuHbie POpMBbI ypaBHEHUN MPSIMON U TIIOCKOCTU YMETh MEPEXOAUTH OT
omHOU (hopmbl K aApyrod. CieayeTr OCMBICIHUTD M YCIICITHO MPUMEHSTh PEIICHUS KIACCHYECKUX
3a/1a4 aHAJTUTHUYECKON NeOMETPUH O B3aMMHOM PACIIOJIOKEHUU MPSIMBIX U IUIOCKOCTEU, YMETh
OMPECACIIATD YIJIbI U PACCTOSAHUA MCXKAY PA3JIMYHBIMA I'COMETPUICCKUMU 00BEKTaAMHU.

OTMeTHM B 3aKIIIOUEHUE, YTO YCIIEUTHOE U3yUYeHUEe NUCUUIUTHHBI « JInHelHas anreOpay,
HpI/IO6p€T€HI/Ie H€06XOI[I/IMBIX KOMHGTGHHI/Iﬁ, YMGHI/Iﬁ 1 HABBIKOB BJIAACHUA MATECMATUYCCKUM
anmapaTtoMm TpeOyeT OT CTyIEHTOB O0JIBIIION caMOCTOsITeNsHOM padoThl. OOpaTHTEe BHUMAaHUE, YTO
KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha CaMOCTOATEIbHYIO pabOTy B COOTBETCTBHM C Yy4Y€OHBIM
IUTAHOM, OOJIBIIIE YKCIIa YAaCOB, OTBOJUMBIX Ha BCE BHUJIbI ayAUTOPHBIX 3aHSITHIA.

7. ®OHJ OLICHOYHBIX CPEACTB

@DOoH/1 OLICHOUHBIX CPEJICTB MpeacTaBieH B [Ipunoxxenun 2 k paboueid mporpaMMe M BKIIFOYaeT
paszensl:

1. MeTo/1bl KOHTPOJISI M OLIEHUBAHUSI PE3YJIbTaTOB O0YUYECHHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB O0YUECHHUS

3. OueHouHble cpeacTBa

3.1. Texymmii KOHTPOIb

3.2. IlpoMexyTOUuHas aTTecTalus
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Ipunosxncenue 1

TemaTuuecknii JIaH COAEPKAHMS JUCUUIINHBI «JIMHeHHAs ajredpa» Mo HANPABJIEHUIO IOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJOTH4YeCKoe o0ecnevyeHne MAIIMHOCTPOUTEILHBIX POU3BO/JICTB)

Ipoduin:

«CpeacTBa aBTOMATH3AINH U 0a3bI JAHHBIX VISl IPOEKTHPOBAHUS
TE€XHOJIOTMYEeCKHUX MPOU3BOACTBY

(0axasiaBp)
®opma 00yueHHsI — 0YHO-3209HaA
I'on mpuema 2023/2024
N O‘I) Buabl yueOHoi padoThl, BKJIIO- ) D p—
5 > S| uas caMOCTOSATEIBHYIO padoTy Buasbi camocTosiTeibHOI padoThI ATTe-
n/n Paznen g 5 § CTY/IEHTOB, H TPY/I0€MKOCThH B CtyneHToB P
8 X = qacax
= [ | /C | 71a6 | CPC | KCP | K.P. | KL | PTP | Pedpepar | Kip | D | 3
IlepBbIiii cemecTp
Pa3nen 1. DineMeHTHI JIMHEHOM ajreo-
pbl
[Tonsitue matpuukl. Buasl Mmatpuir. Orne-
1 pauuu HaJ MaTpULIAMHU U UX CBOMCTBA. 1 1 2 5
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIE-
HUs. Beruncienne onpenenurenei pas-
JIMYHOTO MOPSIIKa
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIE-
Hus. Berauciaenue onpenenuTenei pas-
2 | IMYHOrO NopsIKa. 1 2 2 5 +

Buinaua 3aganuii PI'P Ne 1 nmo anHeilHOM

aiareope
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OOpaTHas MaTpHIla ¥ aJITOPUTM €€ BBIUHUC-
JeHUsl. DIIeMEHTapHbIe IPeoOpPa30BaHUs
MaTpuil. MaTtpudnas ¢popma 3amnucu cu-
CTEMBbI JIMHEHHBIX anreOpandecKux ypas-
HEeHUU. PaHr Marpuiisl

CJIAY, oCHOBHBIE TTOHATHS PEIICHUA,
COBMECTHOCTH M HECOBMECTHOCTH CHUCTE-
Mbl. PellieHue cuctem JIMHEHHBIX ypaBHE-
Huit Mmetogom Kpamepa, Mmeromnom obpar-
HOM MaTpulbl, MeTo10M ["aycca. Teopema
Kponekepa — Kanemu.

Pa3zgea 2. DiieMeHTBbI BeKTOPHOM aJire0-
pbl

JluneliHple onepanuy HaJ BEKTOpaMH, UX
cBolCcTBA. JIMHENHAs 3aBUCUMOCTD U HE3a-
BUCUMOCTb BeKTOpOB. [ToHsTHE Gazuca.
Koopaunartsl BekTopa.

CkansgpHoe, BEKTOPHOE M CMEIIIaHHOE MPO-
MN3BCIACHUS BCKTOpOB, nux CBOfICTBa.
Boigaua 3aganuii PI'P Ne2 mo BekTOp-
HOW ajre0pe

Pasznoxxenue BekTopa mo 0Oasucy. Opro-
HOpPMHUPOBaHHBIN Oa3uc. Beruncnenue cka-
JSIPHOTO, BEKTOPHOTO M CMEIIAHHOI'O IpOo-
U3BEJICHUH BEKTOPOB, 3a/laHHBIX KOOPIH-
HaTaMd B OPTOHOPMHUPOBAHHOM Oazwuce.
VYciioBUsI  OPTOrOHAJIBHOCTH, KOJIJIMHEAp-
HOCTHU, KOMILJIAHAPHOCTHU BCKTOPOB

JIuneitnsle npoctpancTBa. [Ipeodpazopa-
HUE MaTPUIIBI INHEHHOTO oTiepaTopa mpu
nepexoze ot 6a3uca k 6azucy. CoocTBeH-
HBIC 3HAUYCHUS M COOCTBEHHBIE BEKTOPHI
MaTpHUIIBI
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Pa3znen 3. KommjiekcHble YucIa 1 MHO-
rO4JeHbI

@DopMBbI 3aTTUCH, OTIepaIH HaJl KOMILIEKC-
HbIMH unciiamu. @opmyiia Myaspa. 13-
BJICYEHUE KOPHS U3 KOMILIEKCHOT'O YKCa

10

PaznoxeHne MHOrouIeHa Ha MHOXKHUTEIH.
OcHoBHast TeopeMa anredopbl
KoHTpoJibHBII TeCT 10 ajnredpe

10

11

Pa3nen 4. AHanmuTHYeCKAs TeOMeTPUs
Cucrembl KOOpaMHAT. Pa3inyHble THUIIBI
YpPaBHEHUH IIJIOCKOCTH.

11

12

PaznuuHble TUIBI ypaBHEHHN OpsIMON Ha
IJIOCKOCTH U B TIPOCTPAHCTBE

Beiiaua 3aganuii PI'P Ne3 no anajm-
THYE€CKO reoMeTpHu

12

13

B3aumHOe pacnonokeHue npsMbIX Ha
IJIOCKOCTH M B IIPOCTpaHCTBE. Buruucie-
HUE PACCTOSIHUM MEXJy IBYMsI TOYKaMH,
TOYKOM U IpsAMOM.. B3auMmHoOe pacnoioxe-
HUE IJIOCKOCTEN. Brruncnenne paccrosHui
MEXKy TOYKOH U INIOCKOCTBIO

13

14

Kpussie BTOpOro mopsiika X reoMeTpu-
YECKUE CBOWCTBA. YPaBHEHUS OHILIMIICA,

runepOosbl, mapadosbr OO0IIee ypaBHEHUE
KpUBOW BTOpOro mnopsaka. llpusenenue

KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKO-
My Buay. [loBepXHOCTH BTOPOTO MOpsIKa.

KOHTPOJILHBIH TECT M0 AHAJIUTHYECKOH
reoMeTpuu

14

®opMa aTTecTaluu

15-
18

Bcero yacoB no aAucuumiInie

20

80
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PI'P

TE-
CTa
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Ilpunosxcenue 2

®OH/I OHIEHOYHBIX CPEJICTB
MO JUCHUATLTAHE

«J/Iuneiinas aareopa»

Hanpasnenue noarorosku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIEYeHUE MALLTMHO-
CTPOUTENIbHBIX TPOU3BOJCTBY.

[Ipoduns: «Cpeacta aBromMaTu3auuu U 0a3bl JaHHBIX AJIS POEKTUPOBAHMS TEXHOJOTHUECKUX
IPOU3BOJICTBY.

Kadenpa: «Marematukay.

1. MeToabl KOHTPOJISI ¥ OLICHUBAHUS Pe3yJIbTATOB 00y4eHU S

J1n1s1 KOHTPOJISA YCIIEBaEMOCTH M Ka4eCTBAa OCBOCHHS AUCIIMIUIMHBI HACTOSILEH IPOrpaMMOit
IPEeyCMOTPEHBI CIICTYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILEH yCeBaeMOCTH (TEKYILUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTecTalus (3K3aMeH).

2. lllkaJia 1 KpUTEPHUHU OLICHUBAHMS PE3yJIbTATOB 00y4eHH S
DopMa IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH

[TpomexyTouHas arrectanus o0ydaroumxcs B popMe dK3aMeHa MPOBOTUTCS MO pe3ylibTa-
TaM BBITMIOJHEHHsI BCEX BHUJIOB YUeOHON palbOThI, MPEeayCMOTPEHHBIX yUeOHBIM IJIAHOM IO JaHHOM
TUCIUIUIMHE, TIPU 3TOM YYHUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B T€UEHHE
cemecTpa. O1leHKa CTeTIeHN JOCTUKEHHS 00YUaIOIIUMHUCS NIAHUPYEMBIX pe3yIbTaToB 00yUeHHUS T10
JUCLUILIMHE TPOBOAUTCS MPENoJaBaTeaeM, BEAYIUM 3aHITHS 10 AUCIUIUIMHE METOJOM SKCHepT-
HOI1 oneHkH. [1o uToram nMpomMeKyTOYHOUW aTTECTAllMU MO JAUCIUIUIMHE BBICTABISAETCSA OLICHKA «OT-
JTUYHOY, «XOPOIIOY», «YAOBIETBOPUTEIHHO» WU «HEYOBIETBOPUTEIHLHOY.

HIxana oneHNBaAHUA Onucanue

BeinoniHeHBl Bce 00si3aTesIbHbIC YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTeCTAUMM,IIPETyCMOTPEHHbIE
nporpaMMoil quciuruiHel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTeNsAIM, IPUBEICHHBIM B
Otim4Ho TabIUIaxX, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CIIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JOITYIIEHBl HE3HAUYUTENIbHBIE OIINO-
KW, HETOYHOCTH, 3aTPYJHEHUS IIPU NIEPEHOCE 3HAHUN U YMEHUM
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BrimonHens! Bce o0si3aTesbHbIE YCJI0BUSI NMOATOTOBKHM CTY-
Xopowo JAeHTa K NPOMEKYTOYHOH AaTTeCTAMM,IIPEIyCMOTPEHHbIE
nporpaMMoil qucturuivHbl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHMI, yMEHH, HABBIKOB ITOKa3aTeNsIM, IPUBEICHHBIM B
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TabJIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMH,
HaBbIKaMu. B TO ke Bpems Ipu OTBETE JOIYCKaeT HeCylle-
CTBEHHBIE IIOTPEIIHOCTH, 3aJaud pelaeT ¢ HeI0YeTaMH, He
BIIMSIOIIUMH HA OOIIUH X0/ peIIeHusI.

Y IOBIIETBOPUTENBHO

BrinoniHeHsl Bce 00si3aTesIbHbIC YCJOBHUSI NOATOTOBKH CTY-
JE€HTa K MPOMEKYTOYHON AaTTEeCTAlUM,IIPEIyCMOTPECHHbIE
IporpaMMoil qucuuIuiHbel. CTyeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENsAM, [IPUBEICHHBIM B
TabIUIaX, ONEepUPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSAMH,
HaBblkaMu. Ho moka3bIBaeT HeryOOKue 3HaHUs, IPU OTBETE HE
JIONyCKaeT TIpyObIX OIMMOOK MM MPOTHUBOPEUYHUHl, OJHAKO B
(GopMyIHpPOBaHUU OTBETa OTCYTCTBYET IOJDKHAS CBSI3b MEXKIY
aHaJIU30M, apryMEHTalueld U BbIBOJAMM, B PELICHUU 3a1a4 MO-
TYT COAepXaTbcs rpyObie ommOKu. [l momy4eHus: mpaBUIbHO-
ro OTBETa TPEeOYIOTCS YTOUHSIOMINE BOIIPOCHL.

HeynosnerBopureibsHo

He BbImIOTHEHBI 00s13aTeJIbHBIE YCJIOBHS MOATOTOBKH CTY/A€H-
Ta K NMPOMEKYTOYHOI aTTecTaluu, NpeayCMOTPEHHBIE MPO-
rpamMmmoi aucuuiuinHbl, MJIM cTyieHT 1eMOHCTpUpPYET HEMoJ-
HOE€ COOTBETCTBHE 3HAHMI, YMEHHI, HABBIKOB MPUBEIACHHBIM B
TabJIMIaX, JOMYCKAIOTCS 3HAUUTENbHBIE OMIMOKU, MPOSIBISIETCS
OTCYTCTBHME 3HAaHUW, YMEHUH, HABBIKOB IO POy IOKa3aTeseH,
CTYJIEHT UCHBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS MPU OIEpH-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHoYHbIE CpeacTBa

Ne | HammeHoBanwue one- KpaTkas XxapakTepucTHKa OLIECHOYHOTO Hpencrapnetiie oue-
/m HOYHOT'O CpEJCTBA CpeacTBa HOTHOTO CpeACTBa B
! P ®OC
1 KonTponbHas (camo- CpenctBo npoBepkn yMeHM npuMmeHsATh | KoHTposbHBIE 3a1a-
cTosATeNbHAs) padoTa | MOJy4YEHHbIE 3HAHUS JUIA pelleHus 3a1ad | Hus (mpumep)
(KP) ONPEIETICHHOT0 TUIIA 110 TEME WM pas3ze-
Iy
2 | PacuerHo- CpenctBo nmpoBepku ymMeHHM mpuMmeHsATh | Komruiekt — 3amanuit
rpadudeckas pabora | TONXyYeHHBIC 3HAHHA IO 3apaHee ompene- | Ui BBIIIOJTHEHUS
PIP JICHHOM METOIMKE M1 pEelIeHus 3aaad | pacyeTHO-
(PTP) WIM 3aJlaHAd TI0 MOAYJI0 WIH IUCHH- | TpadudecKoil paboThI
IIJIMHE B LEJIOM.
3 YcrHbli CpeacTBo KOHTPOJIS, OPraHU30BAHHOE KaK Bormpocs! 1o
ompoccobeceIOBaHNe, | crienuagbHas Oecefa IeJarorndeckoro TeMaMm/pasjenam
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(YO) paboTHHKa ¢ OOydYarOIIMMCS Ha TEMBI, JUCITUTUTAHBI
CBSI3aHHBIC C M3YYaeMOW AMCIMUIUINHOU, U
paccuMTaHHOC Ha BBIICHEHHE OOBbeMa
3HAaHUI 00YyYaroIIerocs Mo ONpPeeICHHO-
MY pazzieiny, TeMe, MpodieMe U T.I1.

Cucrema cTaHAAPTU3NPOBAHHBIX 3a/1aHUH,

Tect NI03BOJISIOILAs aBTOMAaTU3UPO-
4 Bapuanr tecta
(T) BaTh NPOLEAYPY HU3MEPEHUsI YPOBHS 3Ha-
HUM U yMEHUI00yJaromerocs.
5 | DK3aMeHalMOHHbIE CpenctBo MpoOBEpKM 3HAHWM, YyMeHUH, | DK3aMeHallMOHHbIE
OueThI HaBbIKOB. MOXET BKIIOYaTh KOMIUIEKC | OMJIETHI.

TEOPETUYECKUX BOMPOCOB, 33/a4, MPaKTH-
YEeCKUX 3aJaHuN.

(Ob)

3.1. TekyLuii KOHTPOJIb

OneHouyHbIe CpeACcTBa TEKYILIEr0 KOHTPOJI YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIBHBIE BOIIPO-
Chbl U 33/1aHUs B (popMe OJIAaHKOBOI'O TECTUPOBAHUS JUIsI KOHTPOJIE OCBOCHHS OOYYaIOIIMMUCS pa3-
JIeJ10B TUCUMILINHEL, pueM PI'P.

Coaepsxanue pacyeTHO-rpapuyeckoi padoTsl.

Pacuerno-rpaduueckas padora Nel o uHeiiHO#H anreope.

Kpatkoe coneprkanue pacueTHO-rpadudeckoil paboThI:

Martpuipl u onpenenutend. Perienne cucteM JMHEHHBIX anreOpanvyeckux YpaBHEHUH METOAaMHu
["aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuetHo-rpaduyeckas padora Ne2 no BeKTopHOI ajnredpe.

Kpatkoe copepkanue pacyeTHO-rpadudeckoil paboThI:

Bekropsl, neiictBust Hax BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE ITPOU3BEICHNS BEKTOPOB.
PacueTrHo-rpaduueckas padora Ne3 o aHaIuTHYECKOI reOMeTPHUH.

Kpatkoe copepkanue pacyeTHO-rpadudeckoil paboThI:

PaznuuHble BUbI ypaBHEHUH MPSMOil U TU10CKOCTH. B3anMHoOe pacnoioskeHune psMbIX Ha MI0CKO-
CTH, TJIOCKOCTEMN B IMTPOCTPAHCTBE.

KommniekT 3agannii
JJIS1 BBITIOJIHEHUS pacueTHo-rpaduyeckux pador (PI'P)
1o JucuuIUinHe «JIuHeiiHas ajaredpay

PI'P Nel, yacts 1

1 0 2
3amanue Nel. Jlauer MmaTpuiiel A= 1 3 2\1 u B:rO -3 3\1.

Beimonauts neiicteus: A2 +8B7 .

U TIPOBEPUTH €ro i MaTpull A u B u3
3aganue No2. [IpoaomKuTh JaHHOE MaTPUYHOE PAaBEHCTBO POBEp s pHn

HIEPBOTrO
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SIAHIA. (5 4 L 3BY — 44> —6AB =...
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3aganue Ne3. BIUUCIUTD ONPEeAEIUTENb ABYMS CIIOCOOAMHU: Pa3IOKEHHUEM I10 NIEPBOIi CTPOKE U
pasIoKEHNEM 10 IEPBOMY CTOJIOLY.

-1 2
1 -1
-1 1

1
0
1
1 -2 1

—_—— N O©

3amanue Ned. Jlnst naHHOW MaTPHIlBI HAWUTH 00paTHYIO MaTpuIly. ClienaTh IPOBEPKY.
( 1 0 2\
I
-1 2 3)

3amanue No5. Pemnts marpuunoe ypaBaenne AXB = C (maiitu X). Caenarsh OpOBEPKY.

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

A4=| e N e
2 1 2 -
\2 U \ ) \ )

3ananue Ne6. HaliTu paHr MaTpuIbl.

(1—123 7)

05431\
2 3 8 9 15V
3 -8 2 6 20

PI'P Nel, 3amaHust 10 pelIEeHHIO CHCTEM JIMHEHHBIX aJredpanyecKux ypaBHeHUH
3aganue Nel. Pemuts cucremy meronoM Kpamepa. Coenats npoBepky.

[(x1+4x2—x3 =2
{2x,+2x, +3x, =7
| [3x,+6x,—2x; =1

3amanne No2. Pemuth cuctemy u3 Nel MeTo10M 0OpaTHOM MaTPHIIBI.
3aganue Ne3. Pemuts cuctemy u3 Nel metonom [aycca.

3anmanue Ne4. Pemuth HEOTHOPOAHYIO cucTeMy MeTofoM ['aycca. HaliTi o0iiee perienne u yacT-
HOE pEIlECHNUE.

[ x1+x2+2x34+3x4 =5
{3x, +2x, —4x; —2x, =1
| 5x, +4x, + 4x, =11

3aganue NeS. Pemuth oiHOpoiHYIO cucteMy MetooM I'aycca. Haiitu oOmiee pemenue u OCP.
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2x14+6x2 —9x3 —9x4 =0
4x, —5x;+x, =0

3x, +3x, — Tx; —4x, -0

X

L 1 =3x, +2x;+5x,=0
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PI'P Nel, vactsn 2

3aganue Nel. IToka3atb, 4TO BEKTOPBI m , n , ]; 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3JIOKUTh
BeKTOp @ 1o 3tomy Gasucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3ananue Ne2. JlaHbl BEKTOPhl 71 U 71 . BBIACHUTH — KOJIMHEAPHBI JIU BEKTOPBI @ U b .

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

Lecmn || =642, |7 =2, (m,m) =135, @=6n—m.

3aganue Ne3. Haiitu |C_l

Bamanue Ned. Jlan A ABC.Haiitu £ B, ecu A(1;-1;2),B(3;3;2),C(7;1;2).
3amanue No5. IIpu Kakux 'x' BEKTOPHI d W b NEePHEHANKYIISPHBI?
a=(x;1;-4),b=(x-3;12;%).

3aganue Ne6. Haiitu miomaas napamienorpaMma, HOCTPOEHHOTO Ha BEKTopax a u b .

A
ﬁ|:3a(maﬁ):

m| =12,

o |

et=2m—5n,b_=m+ﬁ,

3amanne No7. Haiitu momans tpeyronbanka ABC, eciin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve Ne§. JlaHbl BEKTOPHI d, b, ¢ . BBISACHUTL — KOMILUIAHAPHBI JIM BEKTOPBI. ECIIM BEKTOPHI He

KOMILJIaHAPHBI, TO HalTH 00BbEM mapajiiCJaCIrIicia, IOCTPOCHHOTI'O Ha BEKTOPaAx a_, b R E H OIIpe-

JIEITUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(1;-1;5),0(2;4;-2),¢(3;0:1).
3amaane No9.  Jlns nuHeliHOro omepatopa A4 3amaHbl 00pa3bl Oa3WMCHBIX 3JEMEHTOB
Ae,, Ae,, Ae,. 3anmcarp MaTpuily onepatopa A B Oasuce e, e,, €, W HAUTH 00pa3
JJIeMEHTa X .
Ae, =Te +3e,—-2e,, Ae,=e —e,+4e,, Ae, =2e +2e,+3e,,
x=2e —4e, +e;.

3amanne Nel0. Haiitu coOCcTBeHHBIE 3HAUEHUS I _(39_601“1BFHHBIC BEKTOPBI IMHEMHOTO Oneparopa,
3aJIaHHOTO B HEKOTOPOM Oasuce mMaTpuiieid 4 = .

PI'P Ne 1, vactn 3

Bamanune Nel. Tlpsimast [, mpoxomut uepes Touky A mapasiensHo Bektopy ¢ . [psimast [, tipo-

XOJIUT Yepe3 TOUKy B MepneHIuKyIsIpHO BeKTopy 7 . Haiitu Touky nepecedeHus mpsMbIX U YTol
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MCXKIY HUMU, €CIIN

A(3:5), g (1;3), B(0;5), n'(—3;4).
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3amanue Ne2. [lana npsivast /. [Ipsimast /, mpoxoxut yepes Touku A u B . Haiitu paccrosiHue ot
TOYKH MEPECEYCHUs MPSIMBIX [, U [, 10 mpsmoit /.

x=-8t-3
I :{y=3t+4, A(4;0), B(7;3), [, :9x-12y+2=0.

3aganue Ne3. Haiitu paccrosinue ot Touku M, 10 TIOCKOCTH O, , TPOXOISIIEH Yepe3 TouKy A

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

3aganue Ned. Haiity yroa MexXIy IIOCKOCTBIO O ¥ INIOCKOCTBIO [3 , HPOXOAIICH Yepe3 TOUKH

A,Bu C,ecmn o :5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;—3;-1).
3aganue NoS. 3ammcaTh KAHOHHUYECKUE YpAaBHEHHS IPSAMOM, 3aJaHHOM OOIIMMHU YpaBHEHUSAMH.

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

Bajanue Ne6. Haiitu ToUKy mepecedeHus npsiMoii [ W MIOCKOCTH OL ¥ yroJl MEX/Iy HUMH.

YTy Tl oy 3120,

3 4 =2

3aganue No7. Tlpsimass /, mpoxoaut yepe3 Touku A u B. Ilpsimas [, mpoxoauT yepe3 Touky M
NePIEeHANKYIISIPHO TNIOCKOCTH Ol . Haiitu yron mexmy npssMbiMu [, 1 [, ¥ BBISACHHTB — JIS)KAT JIH

OHH B OHHOﬁ IJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

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

x+3)? )P
3amanuie Ne8. s faHHOM KpUBOM ( 19 ) + ;—5 =1 yka3arb (hOKyCBHI, SIKCIIEHTPUCUTET, JUPEK-

Tpuchl. [TocTpouTs KpUBYI0, N300pa3uTh HOKYCHI, TUPEKTPUCHI.

3ananue No9. IMpusectu ypasHeHue kpuBoit  9x? —25)% —18x +200y —616 =0 k KaHOHHYECKO-
MY BHJY ¥ IOCTPOUTH KPUBYIO.

KonTtposabHblie 3aganus (mpuMepbl)

BapuaHrT.

1. HalATM 3HaYeHnA MaTPMYHOrO MHOrOY1EHA F(A)

= +2x" —x =(_1 0)
f(x)— +2 +3,A L?’ 2J

2. HaltTu paHr maTpuupbl NpUBEAEHMEM K CTYNEHYATOMY Bm,u,y|
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1 2 1
3. BbluMcnUTb onpeaenunTenb NpuBeAeHMEM K CTyNeHYaToMy BUay 3 5 3

2 7 -1

4. HaliT maTtpuuy, obpaTHyto aaHHoW (a). PelwinTb maTpuyHoe ypaBHeHMe (6)

(1 2 1) (1 -2 (=2 3 5)
@ |3 5 3| @, Fx =| , 1o |
7 2l \ )\ )

\ )

5. PewunTb cucteMy ypaBHeHWI. YKasaTb obliee M 04HO YacTHoe pelleHue (a).

PewunTtb cucteMy € MomoLbo 06paTHOM MaTpuLbl U no popmynam Kpamepa (6)

[4x1+9x2 —5x3 —8x4 =5 !x1+2x2 +x3=35

(a) 33x, +7x, — 2x; —4x, =4 (6) 43x, —5x, +3x;, =7
|2x +5x +x +3x =3 |2x +7x —x =13
L 1 2 3 4 L 1 2 3

BapuaHTt

1. PacnucaTb pasnoxeHune BeKTopa X no BEKTOpaMm ;, q.r

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

— —

2. KonnnHeapHbl v BEKTOpbl p 1 g ?

=120}, b={-231}, p=24+2b, g =3a—2b

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

Haitu:

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

6) 06Bbem NMpamuapi

B) A/IMHY BbICOTbI ONYLLEHHOM Ha rpaHb A, 4,4,
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r) HANTW SAVHY MeAnaHbl, NPOBEAEHHYIO W3 BeplimnHbl A1 K pebpy 4,4,

4. BbluMcauTb NAoWaab napansienorpamma, NOCTPOEHHOrO Ha BEKTOpax d U b Ol —yron mexay Bektopa-

MM;MJ

=
I
\S]
R
I

a=2p+q,b=p-3¢,  IPl=2,

13

BapuaHTt
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1. Haittn pacctosiime ot Todkmn Mo Ao naockoctu (M1M2M3) :

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

(Xx+y+z-2=0

2. BbinncaTb KaHOHWYeCKOe ypaBHeHMe NPAMOI:
x—y-3z+6=0

3. HaitT1 TouKy nepeceyeHmna NPAMON 1 NAOCKOCTU: x-2_y-3_z+l x+y+2z-9=0.

1 1 —4

x_l =

4. Haittn Touky P cummetpuuHyio Touke P oTHOCUTENbHO npamoi [ : P(O;—1;3) " _

! 1 -1

5. Hanucatb ypaBHeHMe NA0CKOCTU O npoxoasalleit yepes Touky Mo v nepneHanKynapHo
(MiM2): Mo (3;2;0), Mi(4;1;5), M2 (2;-1;4).
6. HaTn KOCMHYC yrna mexay naockocTamm 1 1 O, :
o, :3x—y+3=0, a,:x-2y+5z-10=0

BapuanT 3agaHuii NPOMeKYTOYHOIO TeCTa

(2 0 8 1 =5)
3 -1 7 2 4
1.1. HaitTi paHr maTpuLbl NpUBEAEHUEM K CTYNEHYaTOMY BUAY | g ) 6 -3 —-13 |

|
(n 5 s 17

1 2 -2 3
(12 5

1.2. PeLumbmanquoeypaBHeHMe| 3 4 |FX:| 3 -1
\ )\ )

[xl +2x2 + X3 =5

1.3. Pewntb cuctemy no ¢opmynam Kpamepa {| %xl —%xz +3x;, =1§7
X +7x —x =

L 1 2 3
; par x=1{5-121}, p={1,-3,0}, ¢={1,-1,1},

2.1. HanucaTb pa3noxeHwve sektopa X no sektopam P>4>7 X

r={0,-1,2}

— —

2.2. BbluMCAUTb NAOLWAAb Napaniesiorpamma, NoCTPOEHHOro Ha BekTopax d b — Yron Mexay BeKTopamn P v ¢

T
o =

4

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

2.3. lana nupamuaa c sepwmHamu 8 Toukax 4,4, A5 A,. A,(6,1,3), 4,(6,-2,-3), A5(2,2,0), A4,(-5,1,0)

npsamom
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HaifTh 1My MeamaHbl, nposegeHHyto u3 sepwmkbl A1 Kk pebpy A2A3

x=2 y-3 z+l

3.1. HaitT1 TouKy nepeceyeHuUs NPAMO U MNIOCKOCTU: " x+y+22 -9=0.

1 1 —4

3.2. HaliTm Touky P cumMMeTpuuHyto Touke P oTHocUTeIbHO NpAMOi [ P(O;—1;3) " x—=1_
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3.3. HanucaTb ypaBHeHwe naockocTh O npoxoasauieii yepes Touky MO 1 nepneHAMKYNApHO — npamoii (M1M2 ) :

M (3;2;0), M (4:1:5), Mz (2:-1;4).
4.1. NlaHa KkpuBas BTOporo nopaaxka x> +4y* —12x+16y +16 = 0 . MNony4nTb KAHOHUYECKOE YPaBHEHWE KPUBOI 1 MOCTPOUTL .ee

’ ’ ’
4.2. CoctaBWTb MaTpuLly nepexoga ot basuca e ,e ,e kbasucy € ,e ,e , ecm
1 2 3 12 3

é'=2e+e,+ey; e, =¢,—¢é,+e,; ¢ =é +2¢,+¢
Kpurepun onenku:

- OLIEHKA «3aYTEHO)» BBICTABIIACTCS CTYJCHTY, €CJIM OH PETYyJISIPHO B TEUCHHE CEMECTpa IMpeICTaB-
JISL1 PEIICHHMsI 3a/1a4, BBITIOJIHWI ITOJTHOCTBIO BCE 3aJIaHUS M WX 3aIIUTUJI, OTBETUB HA BOIIPOCHI Ipe-
IIOJ]aBaATCIIS;

- OIICHKA «HE 3a4TCHO» BBICTABIIICTCS CTYJICHTY, €CJIM OH HEPETYJISIPHO B TEYCHHE CeMecTpa IMpe/l-
CTaBJISUT PEIICHUSI 33]1a4, BBIMOJHUI 33/IaHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPEACTaBIsT PaboOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHBIC HETOYHOCTH B OTBETAX HA BOMPOCHI MPEMOaaBaTENsl.

Jlis mpoBefieHHsl TEKYyIero KOHTPOJS 3HAHUM CTYyAE€HTOB B AMCTaHIMOHHOM (opmare B
paspaboTaHHbIX Kadenpoil «MaTemMaTukay OHJIAWH-Kypcax UMEITCS MPOMEXYTOUHbIE (IPOOHBIE)
TECTBHI.

3.2. IlpomekyTouHas aTTecTanus

[TpomexyTouHas aTTecTauus - (3K3aMeH) MPOBOJUTCS 110 OUsIeTaM B YCTHOM (popme.
BpewMms 114 moAroToBKM OTBETa Ha BOIPOCHI HE Oosee 45 MuH.

buner BkirodaeT TeopeTUYECKH BOMPOC M 33/1a4H.

KommuiekTsl 5K3aMeHalMOHHBIX OMIIETOB XpaHATCs Ha Kadeape «MaremaThkay.
TunoBble BApMAHTHI OMJIETOB MPUJIATAIOTCS.

KommiiekT Bonmpocos
[0 TucUUIUINHE«JInHeiiHas aiareopa»

Matpu1ibl, TUIIBI MAaTPULL.

Onepannu ¢ MaTpuLiaMH, UX CBOMCTBA.

YMHOK€EHHE NPSIMOYTOJIbHBIX MATPHIL.

MarpuuHas popma 3anmcu CUCTEMBbI IMHEHHBIX anreOpandeckux ypaBHEHUI.

Onpenenureny U UX CBOMCTBA.

[lonsarue onpexnenuresns. MUHOPHI U anredpandeckue JOMOTHEHUS.

CucreMbl TMHEWHBIX aIredpandeckuxX ypaBHEHUH, OCHOBHbIE TIOHATHUS U ONIPE/IEIIEHUSI.

IIpaBuno Kpamepa pernieHus cucTeM JTMHEHHBIX YpaBHEHUH.

OO6partHast MaTpHIa 1 €€ BEIYHUCICHUE. Y CIIOBUE CYIIECTBOBAHMS 0OPaTHOM MaTPHIIBL.

10. Pemenune cucTeM JIMHEWHBIX aNreOpandecKuX ypaBHEHUI METOIOM OOpaTHOW MaTpPHIIBI.

11. Meton Naycca pemienust cucteM JIMHEHHBIX YPaBHEHUH.

12. PemieHne npou3BOJIBHBIX CUCTEM JIMHEWHBIX YpaBHEHUHN MeToaoM [ aycca.

13. Panr matpunel. Teopema Kponekepa — Kanemu.

14. OnHOpOAHBIE CUCTEMBI IMHENHBIX YpaBHEHUN. KpuTepnii cylecTBoOBaHNsI HETPUBUAJIBHBIX pe-
HIEHUH.

15. IlonsiTHE BEKTOpa U TMHEHHBIE ONIEpaIlMi Ha/l BEKTOpaMHU, CBOMCTBA ONEepaluil.

16. JIuneiinas KOMOWHAITUS BEKTOPOB.

ORI R LD —
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17. JIuneitHas HE3aBUCUMOCTb U JIMHEHAs 3aBUCUMOCTb FT€OMETPUUYECKUX BEKTOpOB. Kpurepuit
JIMHEHHOM 3aBUCUMOCTH.

18. ITonstue 6azuca. KoopanHatel BeKTOpa.

19. OproHopMupoBaHHBIN 0a3uc. Pa3noxxeHne BeKTopa 1Mo BeKTopam Oasmuca.

20. YnopsnoueHHas TpOHKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAaHHOE IPOU3BEIEHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.

22. YcnoBust OpTOrOHAJIIBHOCTH, KOJUIMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6as3uca kK 6azucy.

25. CoOCcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHSI MATPHIIBL.

AHajuTHYeCKAasI reomeTpus

1. Cucremsl koopauHar. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATHI HA INIOCKOCTH U B IIPOCTPaH-
CTBE.

[Tonspuas cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH IUNIOCKOCTU U IPSIMOM.

Beluncnenue paccToSHUN MEXKAY ABYMs TOUKaMU, TOYKOU U IPSIMOU, TOUKOU U IIIOCKOCTBIO.
Brruucnenue paccTosHusS MEXKy CKPEIMBAOIIMMUCS IPSIMBIMU.

Brpluucnenue yrios Mexay AByMs IIPSIMBIMU, IPSIMOU U IUIOCKOCTBIO, IBYMs IIJIOCKOCTSIMU.
KpuBble BTOpOro nopsiika MxX reoMeTpU4ecKre CBOMCTBA U ypaBHeHUs. IIpuBenenne kpuBon
BTOPOIO MOPAJAKA K KAHOHUYECKOMY BUY.

8. KaHoHM4eckue ypaBHEHUS dJUIUIICA, THIIEPOOIIbI, apadoIbL.

9. VYpaBHEHUE NOBEPXHOCTH BTOPOT'O MOPSIIKA.

10. Kanonnueckue ypaBHeHUsI c(hepsl, SJUITMIICOUIA, KOHYCOB, TUIIEPOOIONI0B, 1apadoI0UI0B.

Nk WD

Tunossie BapuaHThl OMJIETOB
1o aucuuiuinee «JIuneinas ajaredopa»

MUHUCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHU S POCCUMCKON ®EJEPALTN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOEOEBPA3OBATEJIbHOE
YYPEXJAEHUE BBICHIEI'O ObPA3OBAHUMSA
«MOCKOBCKHU MOJTUTEXHAYECKW YHUBEPCUTET»
(MOCKOBCKHWM IOJHUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Matematukay
Oo6pazoBarenpHas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecTieueHue
MaIlTMHOCTPOUTEIBHBIX TPOU3BOICTBY

[Tpoduns «CpencTBa aBToMaTH3aIMK U 6236l JAHHBIX JJIs1 TPOSKTUPOBAHUS TEXHOJIOTHYE-
CKHX TTPOU3BOICTBY

Huctumuna  «JIuHeitHas anreOpay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. OmnpenenuTenu U UX CBOMCTBA.
2. PemmTh MaTpu4HOE ypaBHEHME XB=4,€eCIHd :|(1 21 B :(_1 2)

2 1 |K 0 1)
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3. Pemuth cucteMy METO10M OOpaTHOM MaTpPHUILbI {

X1+2x =-1
le —3x2 =12 ’
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4. JlaHbl BEKTOPHI a =(-5,9,8), b=(-3,1,-2), ¢=(-8,10,-10) . [IpoBEpUTH — KOMIIJIAaHAPHBI JIU OHU.
Ecnu Het, HaliTh 00BeM Mmapaliienenumnesa, MOCTPOSHHOTO Ha BEKTOpax a,b,c.

5. Haiitu yroa mexxay BEKTopamMu a=(1,-2-2)u b=(2,0.1).

YTBepkaeHo Ha 3aceqannu kadenpsl Mmatematuku «_03» 052023 r., mpoTokon Ne 10

H.o. 3aB. kadenpoii H.B. Bacuibepa / /

MUHHUCTEPCTBO HAVKH 1 BBICILIEI'O OBPA3OBAHUS POCCUICKON ®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YUYPEXJIEHME BBICIIIEI'O OBPA3OBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruka»
OopasoBarenbHas nporpamma 15.03.05 «KoHCTpyKTOpCKO-TEXHONIOTHYECKOE 0OOecreueHre
MaIIMHOCTPOUTENIbHBIX TPOU3BOJICTB

ITpodumis «CpencTBa aBTOMAaTU3AUK U 0a3bl JAHHBIX U1 IPOSKTUPOBAHUS TEXHOJIOTHYE-
CKUX IPOU3BOJICTB»

JuciumvHa — «JIuHeiHas anre6pay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUIET

1. Jluneiinast komOuHanus BeKTopoB. basuc. KoopaunaTs BeKTopa

1 —1\|

2. Boraucnuts onpesienutens MaTpuisl C=A", ecmm A=3 1 0.

L011J

[4x1 = 2x2 +3x3 =12,
X +5x -3x =1,
1 3

|

L2xl+3x2 2x;=3.
4. Tloka3atsb, yTO BeKTOpHI m=(1,-1,2), n=(2,0,3), p=(-2,—1,1) 00pa3yroT 6a3UC B IPOCTPAHCTBE.
5. JlaHo oO1iee ypaBHeHUE MpsiMON  —2x+3y—5=0. Hamucath: ypaBHEHHE NPSIMOH C YIIIOBBIM
KO3 UIIMEHTOM; YpaBHEHHUE MPSMOI B OTpe3KaxX; HOPMAJIbHOE YPAaBHCHHE MIPSIMOIA.

3. Pemmre cucremy ypaBHeHui meroaoM ["aycca

YT1BepxkaeHo Ha 3acepannu kadeapsl MaTreMaTuku « 03» 052023 r., mpoTtokos Ne 10

WN.o. 3aB. kadenpoii H.B. Bacunnea / /

I[J'ISI OPOBCACHUA IMPOMECIKYTOYHOT'O KOHTPOJIA 3HaHMUH CTYACHTOB B JUCTAHIIUOHHOM (bOp-
MarTtec B pa3pa6OTaHHLIX Ka(bez[poﬁ «MaremaTuka» OHHaﬁH-KypcaX HMCIOTCA UTOT'OBBIC TCCTHI.
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