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

K OCHOBHBIM ye/is.m OCBOCHUS TUCIUIUIMHBI «JIMHEHHAs anredpay CielyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

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

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

- YMEHHE CTyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTEIHLHOTO HM3Y4YCHHUS Y4eOHOU u
Hay4HOU JIUTEPATYPBI, COJIEpKAIIEH MATEMAaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYJIEHTOB K JESATEIBHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTHKON OakalaBpa IO HampaBlIeHUIO, B TOM 4Hcie (opMupoBaHUE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHUYECKHE METO/IbI B MPOPECCHOHAIBHOMN IEATeIHLHOCTH.

- TIOATOTOBKY BBICOKOKBANU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
U(poBOH TYpOYJICHTHOCTH M BBICOKHX TEXHOJIOTHYECKHUX PHUCKOB COBPEMEHHOH IM(PPOBOKH
SKOHOMUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUIUTMHEI «JIuHelHas anreOpay cieayeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX MOHSTHH, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAMMYIO JJI YCIEITHOTO PelIeHUs MPUKIIAIHBIX 3a/1a4;

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

OOyuenne mno aucuuiUinHe «JIuHeliHas anreOpa» HampaBieHO Ha (OpMHUPOBaHUE
y o0yyaromuxcs  cieayoummx kommereHuuid B cootBerctBun ¢ PI'OC  15.03.01
«MammHocTpoeHHe», YTBep K IEHHBIM npuKazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koax n HammeHnoBaHnue
KOMIIETeHIIMH

HHI[I/IKaTOpr JOCTHIKCHUSA
KOMIICTCHI UM

OIIK-1. CriocobeH pemiaTh 3a1auu
npodeccnoHaNbHOM e TENbHOCTH,
IMPUMEHAA MCTOABI MOACIUPOBAHMA,
MaTeMaTHYeCKOro aHalIn3a,
C€CTCCTBCHHOHAYYHEBIC U 06HICI/IH)KeHepHBIe
3HAHUS

NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUS, METOBl MATEMATHYECKOTO aHATN3a
MOJICIIMPOBAHUS TIPH PEIICHUH
MPOoECCUOHANIBHBIX 33124

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
MCIOJIb30BaHUs 3HAaHUN (QU3HUKH U
MaTEMaTHKU JJIs peLICHUs 3a1a4
TEOPETUYECKOI0 XapaKkTepa B
npodecCHOHATBLHOMN 1 TeTbHOCTH

2. MecTO TUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuunimHa OTHOCHTCS K o0s3aTenbHOM dvactu Omoka bl: Moayns «Martemaruueckue

C€CTCCTBECHHO-HAYYHBIC JUCHUIIIMHLED).

Eé HN3YUCHUC oOecnieunBaeT HU3Yy4YCHUC JUCLUIIINH:

B obszamenvnoii wacmu:
- MaTeMaTUYeCKUI aHau3;
- (pusmka;
- muddepeHanbHbIE YPABHEHNUS,




- TEOpEeTUYECKasi MEXaHUKA;

- DJIEKTPOTEXHUKA U AJIEKTPOHUKA;

- CONPOTUBJIEHUE MaTEPUAJIOB;

- Teopusi 00pabOTKN MaTEpUATIOB AAaBICHUEM;

- DKOHOMHUKA U yNPaBJIEHUE MAILIMHOCTPOUTENIbHBIM IIPOU3BOJICTBOM;

- OCHOBBI MaTEMaTUUYECKOT0 MOJEIUPOBAHUS TEXHOJOTMYECKUX ITPOLIECCOB.
B uacmu ¢hopmupyemou yuacmnukamu ob6pazo8amensHuvlx OMHOUEHUI!

- OCHOBBI TPUOOTEXHUKHU.

3. CTpykKTypa u cofepkaHue QU CUUIIINHBI

OO01mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIE ¢ AMHUITHI -108 yacos.

6.2. 3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTh
n/n Bug yueoHoii padboThl Koamecrso Cemectp 1
ry p 4acoB P
AyAUTOpPHBIE 3aHATHS 48 48

B ToM uucie:

Jleknun 16 16
1.
CeMuHapCKUE/TIPAKTHYCCKUE 3aHATHS 32 32
2.
JlaboparopHsble 3aHATHS - -
3.

CamocrosiTesibHasi padoTa 60 60

HpOME)KyTO'—IHaﬂ aTTeCTanusa

3K3aMEH C) C)

Hroro 108 108

3.2. Temaruveckuid MJIaH U3yYeHHUs] AUCHUIINHbBI

Pa3zmemén B npuiioskenun 1 k paboueit mporpamme.

3.3. Coneprkanue pa3aeoB JUCHUIIMHBI

BBenenue

[Ipeamer, 3agaun u conepxkanue TUCHUTUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUIUIAHEI.
CtpykTypa Kypca, ero MeCTo M pojib B IOJATOTOBKE OakajgaBpa, CBS3b C IPYTUMH TACIUTUTNHAMH.

Pa3nes 1. DiieMeHTBI TMHEHHOM aaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN n.

[Tonsitue matpunpl. Buasl matpui. [leiictBus Haa MaTpuaMu. Onepanuu HaJl MaTpUIIaMA
U WX CBOWCTBA. Onpenenurenu, WX CBOWCTBA H BbIYHCHEHHS. [loHATHS MuUHOpa U



anredpanvyeckoro JOMoNHeHus. Pa3noxkeHue onpeaenuTeis Mo 31eMEeHTaM CTPOKHU WK CTOJI0La.
Breruncnenue onpeaenuTenei pa3amyHoro nopsjka.

OOparHass MaTpula W aIrOPUTM €€ BBIYMCICHHA. DJIEMEHTapHbIE NPEoOpazoOBaHMUS
Mmatpull. [lpuBeneHrne MaTpulbl K JUAaroHAJIbHOMY WJIM TpalleUueBUIHOMY Buay. MatpuuHas
(dopMa 3arucu CUCTEMbI IMHEUHBIX alre0pandyeckux ypaBHeHUH. PaHr maTpuiipl.

Tema 2. Pemienne cucTeM JIMHEHHBIX aJIre0pandecKuX ypaBHEHUI.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHUM, OCHOBHbBIE NTOHATHS. Pelienne cucrtem
JMHEHWHBIX ypaBHeHUH MmeTtonoMm Kpamepa, wmeromom oOparHOW Marpuilel, MetogoM [aycca.
Teopema Kponekepa — Kanemu. PemeHue npou3BOJIBHBIX CUCTEM JIMHEWHBIX ypaBHEHUH
MeronoM Il'aycca. Pemenue OZHOPOAHBIX CHCTEM JIMHEHMHBIX ypaBHeHMH. Kpurepuit
CYILLIECTBOBaHMS HETPUBUAJIbHBIX PEIICHUH.

Pa3znen 2. DiieMeHTbI BEKTOPHOH ajaredpbl

Tema 1. Jlunelinble omepanuu HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeiHbIe KOMOMHAIIUU
BEeKTOpOB. JIuHeiiHas 3aBHCUMOCTh W HE3aBHUCHUMOCTh BEKTOpOB. baszuc cucTteMbl BEKTOpPOB.
EnvHCTBEHHOCTH pa3noKeHus BeKTopa mo 6aszucy. OpTOHOPMUPOBAHHBIN Oa3HucC.

Tema 2. CkansipHoe, BEKTOPHOE U CMELIaHHOE NPOU3BEACHMSI BEKTOPOB, UX CBOMICTBA. Y CIOBUS
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIYMCIIEHHME CKAJISPHOTO,
BEKTOPHOIO W CMEUIAHHOIO IPOU3BEACHUM BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMU B
OpPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneiinsie mpoctpanctBa. [lonstue 0a3zuca MPOCTpPAHCTBA T'€OMETPUUECKUX
BeKTOpoB. [Ipeobpa3oBanne MaTpHIlbl TMHEHHOTO orepaTopa Mpu nepexojae oT Oaszuca k 6asucy.
CoO6cTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHUIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCIA U MHOTOYJIEHBI

IlonsiTe KOMIIEKCHOrO 4Yucia. @OpMBblI 3alUCH  KOMIUIEKCHBIX Ywncen. /[leficTBus Hax
KOMILUIEKCHBIMU unciamu. @opmyia Myaspa. 3BiieueHne KOpHs -0 MOJIOKUTENBHONW CTEIIEHA
U3 KOMIUIEKCHOTO uKcia. Pa3zinoxkeHne MHOrouieHa Ha MHOKUTeNU. OCHOBHAs TeopeMa aireophl.

Pa3nes 4. AHainTHYECKAs TeOMeTPHA

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIBHBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMblie U IVIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH IUIOCKOCTH M YpaBHEHU I PSIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IByMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOHN U IJIOCKOCTBIO.
Brrancnenue paccTosHNS MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brrunicnenue yriioB Mexy 1ByMs IPSMBIMH, IPSMOM U IIJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
Tema 2. KpuBble H NOBEPXHOCTH BTOPOI0 MOPSAAKA

KpuBble BTOpOoro mopsjaka, UXx reoMETpUYECKHE CBOICTBA M ypaBHeHus. [IpuBeneHue KpuBoun
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHUJLY.

VYpaBHEHUE MOBEPXHOCTH BTOpOro mnopsjaka. KanoHuueckue ypaBHEHUs c(epbl, SIUTUICOUAA,
KOHYyca, Turepoosionaa, napadboaonmia.

3.4. TemaTuka NpakTHYeCKNX 3aHATHI 10 AUcHHMILINHE «/InHeliHas aaredpa»

‘ Ne 3ansTus ‘ Tewma 3ansiTust ‘




Pazpnen 1. DiiemeHTHI JIMHEIHOM aaredpbl. Matpuiibl, 1elCcTBUS
HaJl MaTPHUIIAMHU.

Ornpenenurenu, UX CBOWCTBA U BBIYUCIICHUE. MaTpuyHas 3anuch
CHUCTEMBbI JINHEHHBIX YPABHEHUH.

OOpaTHasi MaTpuIla ¥ €€ BEIYUCIICHHE.

CucTeMbl TMHEHHBIX alnreOpandyecKux ypaBHEHUM, OCHOBHBIE
MIOHATHUSA U ONpeleIeHus. Perenue cCucTeM JIMHEMHBIX YPaBHEHU I
MmetoaoM Kpamepa, MeTo10M 00paTHOM MaTpuUllbl

Pemrenue cucreM auHENHbIX ypaBHeHUM MeTonoM ['aycca. Panr
Marpuilsl. Teopema Kponekepa — Kanesnm.

Meroa I'aycca B IpOU3BOJIbHBIX CHCTEMAaX JUHEHHBIX YPaBHEHUH.
OJHOPOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHHUI.

Pazgen 2. DiieMeHTBHI BeKTOPHOH ajredpbl. BekTopsl.
JIuneliHble omepanMM HaJ BEKTOpaMH, UX CBOMCTBA. JImHelHOe
IIPOCTPAHCTBO I'E€OMETPUUYECKHUX BEKTOPOB. [loHsATHE nIMHENHON
KOMOWHAIMK BEKTOpOB. JIMHEWHO HE3aBUCHMBIE M JIMHEHHO
3aBUCHMBbIE CUCTEMBI BEKTOPOB.

[lonsiTe ©Oa3uca mnpocTpaHCTBA TIE€OMETPUUYECKUX BEKTOPOB.
Koopaunatst BEKTOpA. OpTOHOPMUPOBaHHBIH 6azmuc.
KomnnHeapHoCTh,  OpPTOTOHAJIBHOCT WM KOMILIAHAPHOCTD
BEKTOPOB.

CkansipHOE TPOM3BEJCHHE BEKTOPOB M €ro CBOWCTBA. YCJIOBHE
OpPTOrOHAJILHOCTH BEKTOPOB. BekTopHOEe mpou3BeneHue IBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB

10

CMemaHHOE TNPOM3BEIEHUE TPEX BEKTOPOB M €ro CBOICTBA.
Boruncnenue o0bema mapaiienenurena U nupaMuibl. Y ClIOBUE
KOMIUIAHAPHOCTH  BEKTOpPOB.  Bplumciienne  ckaiusipHOTO,
BCKTOPHOI'O U CMCHIAHHOT'O HpOI/ISBCIleHI/Iﬁ BCKTOPOB, 3aJJaHHBIX
KOOp/AMHAaTaMU B OPTOHOPMHMPOBAHHOM Oa3Hce.

11

JluneiiHble npocTpaHcTBa. PazMepHOCT, M 0a3uC JIMHEHHOTO
IIPOCTPAHCTBA.

Marpunia mnepexoga ot Oasuca k Oasucy. IIpeoOpasoBanue
KOOp/JMHAT BEKTOpa TMpH H3MeHeHuH Oas3uca. JIuHeliHble
oTepaTophl, IEUCTBUA C IMHEWHBIMU oniepatopaMu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUS] MATPULIBI

12

Pa3znen 3. KomiulekcHble YyMcaa M MHOTOYWIeHbI MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JelictBus  Hax  KOMIUIEKCHBIMU  4uCiaMu.  PasznoxkeHue
MHOTOYJIEHa Ha MHOKUTENIH, OCHOBHAsI TeOpeMa anreopsl

13

Paznen 4. AnanuTnueckasi reoMmeTpust
Cucremsl koopauHaT. Pa3nnuHble TUIIBI YPaBHEHUH TNIOCKOCTH

14

PasnuuHble THUNBI ypaBHEHHMH NPSIMOM Ha IUIOCKOCTH W B
IIPOCTPAHCTBE

15

B3aumHOe pacrnonokeHue TpsAMBIX Ha IUIOCKOCTH U B
MPOCTpPaHCTBE. BhIuncCiieHNE pacCTOSHUI MEXKIY ABYMSI TOUKaMHU,
TOYKOM U  MHpsAMOM. DBplunmcieHue  pacCTOSHHUS — MEXKIY
CKpCIIMBAIOIIMMHUCS ~ TPSMBIMA. B3auMHOE  pacmoIOKEeHHE
IUIOCKOCTEM. BBIYMCIEHHE pacCTOAHUM MEXKIy TOUYKOM U
IUIOCKOCTBIO




16 KpuBble BTOpOro mnopsaka HX TE€OMETPUYECKHE CBOMCTBA.
VYpaBueHus sumrnca, runepOonsl, napadonsl O0mee ypaBHEHHE
KpHUBOW BTOpOTO nopsiaxa. [Ipusenenue KpuBoil BTOPOro nopsiaka
K KaHOHMYeCKOMY Buay. IIoBepXHOCTH BTOPOro Mopsiaka

N —

4. Y4eOHO-MeTOAMYECKOE M MHPOPMALIMOHHOE 00ecIevYeHune

4.1. HopmartuBHbie 1okyMeHTBI H 'OCThI
®I'OC 15.03.01. Mamunoctpoenue. 2021.

. Axkanemuueckuil yueOHBIH IJIaH 10 HanpaBieHuto noarotoBku: 15.03.01 MammHOoCTpOCHUE.

[Tpodwiib: Mammnb! 1 TeXHOJIOrMM 00pabOTKKU MaTepuanoB JaBieHueM. opma oOyueHus —
ouHas. 2025.

Marpunia pacnpenesieHusi KOMIETEHIMH 1o HampaBieHuto noarotoBku 15.03.01
Mamunoctpoenue. [Ipoduns: MammHsl 1 TEXHOIOTHH 00pabOTKH MaTepHalioB AaBICHHEM.
®opma o0yueHus: ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepaunn.

[Tpuxa3z MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxaeHun Ilopsaka NpUMEHEHUS  OpPraHU3alUsAMM,  OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHyI0 JESITENIbHOCTb, AJIEKTPOHHOI'O o0yueHus, JUCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIIOTUH NP peau3alii 00pa30BaTeIbHbBIX IPOrPaMM».

4.2. OcHoBHas JuTEpaTypa

3abonotckuit B.C. JIuneiinas anrebpa u aHaauTHuecKas reoMeTpust (yueOHbIH KOMIUIEKC):
yueOHoe nocobue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee
oOpa3oBaHue: OakanaBpHar).

Cupotuna W.K. Jluneitnas anre6pa u aHaTUTAYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KYpPC:
yuebHoe mocobue g By3oB. CII6, W3n-o Jlans, 2022. 180 c.

Kypc nexkumii nmo nuHeiHON anredpe M aHaIMTUYECKON reomeTpuu: ydeOHoe mocoOue. //
Kynpsasues b.1O., Matsam B.1., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. nexTpoHHBIt pecypc. |

4.3. JlonoJiHUTeJbHAS JIUTEPATypa

Kpatkuii kypc BbICIIEH MaTeMaTUKu [DIeKTpoHHBIH pecypc]: yueb. - DIEKTpoH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTHKH JUIsl TEXHUUYECKUX BBICIINX yueOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 »k3.

Uneun B.A., [To3usk O.I'. Ananutndeckas reometpus. M.: Hayka. ['naB. pen-us ¢usuko-
MareM. JUT-pel, 1988. 224 c.

beknemumes, J[.B. Pemenue 3amau u3 Kypca aHAJIUTUYECKOW TIE€OMETPUU U JIMHEWHOHN
anreOpsl [DIEeKTpOHHBIN pecypc]: yueb. mocodue - DiekTpoH. aaH. - MockBa: dusmMatTiuT,
2014. - 192 c. [Pesxxum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. ]

4.3. DJeKkTpoHHBbIe 00pa3oBaTe/bHbIC pecypchl


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

[IpoBeneHue 3aHATHI W aTTecTalliii BO3MOXXHO B AMCTAHIIMOHHOM ¢opMare ¢ MPUMEHECHUEM
CUCTeMBbI JUCTaHIMOHHOTO o0yueHus yHuBepcuteta (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoit «MaTtemaTHKay JIEKTPOHHBIX 00pa3zoBaTesibHBIX pecypcoB (DOP) mo BceM paszaenam
IPOTPaMMBI:.

Hazanue ODOP

Jlunelinas u BeKTOpHas anredpa
AHanuTuyeckas reoMeTpus
JIuneiinast anreOpa u
aHAJIMTUYECKasi TeOMETpusi

https://online.mospolytech.ru/course/view.php?1id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Topsimox mpoBeAcHHUs pabOT B AUCTAHIIMOHHOM (hopMare yCTaHABIWBACTCS OTICIbHBIMU
pacrlopsDKeHUSAMU [IPOPEKTOopa MO y4uyeOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Kaxaplii cTyeHT o0ecredeH WHAWBHIYyATbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K DJICKTPOHHOMN

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMYECKHUE MaTepualbl B DJIEKTPOHHOM BHJIE,

npeJcTaBiIeHHbIC Ha caiiTe mospolytech.ru B pa3nene: «LleHTp MaTemMaTnyeckoro oOpa3oBaHMs»

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

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

[Tone3npie ya4eOHO-METOAMYSCKHIE U MHPOPMAITMOHHBIC MaTePHAIIBI IIPEICTABIICHBI Ha CalTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAMOHHO-TEIICKOMMYHUKAIMOHHON ceTr « THTEepHET» ISl OCBOCHUS

JTUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.4. JInueH3HOHHOE M CBOOOIHO PACTIPOCTPAHSIEMOE MPOTrPaAMMHOE

o0ecnieueHue

Ne| HaumenoBanue | Pazpadorunk I1O JlocTynHoCTH Ccbuika Ha Enunblii peectp

(npaBoobJiagares | (JIMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm AJisi
b) cB00OTHO 9BM u B/l (npu Haanyumn)
pacnpocTpaHsieM
oe)
1 | Astra Linux [ OOO JIuueH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540

ACTPA" 36

2 | MoitOduc 00O "HOBBIE Jlunensuonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'" 75

4.5. CoBpemeHHbIe NPpodecCHOHATIBHBbIE 0a3bl JAHHBLIX U HHPOPMAIIHOHHBIE
CIPaBOYHbIE CHCTEMbI


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

Ilepeyens pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUS THCHHUIJIMHBI:

HaunmenoBanme Ccblika Ha pecypc JocTynHocTh

HNudopMaunoHHO-CTIPABOYHBbIE CHCTEMbI

JocTtynHa B ceTu
https://stackoverflow.co
Stack Overflow / WuTepuer 6e3
m

OrpaHUYECHUN

Hndopmanmonnsie pecypest Cetnn | http:// www.consultant.ru | JIocTymHo
Koncynprantllntoc

[Topran @enepanbHbIX
roCy1apCTBCHHBIX http://www.fgosvo.ru. JoctymHo
00pa3oBaTeNbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlasb https://e.lanbook.com/ JoctymnHa B ceTn
HNHuTtepHer 6e3
OrpaHUYEHU

IPR Books https://www.iprbookshop | [locrynna B cetn
.ru/ WuTepuer 6e3
OrpaHUYEHUI

Ipodeccuonanbublie 6a3bl JAHHBIX

baza nanHbIX Hay4qHOU http://www.elibrary.ru HoctynHo
ANEKTPOHHON OMOIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo

MOJIUTEMaTHYECKas peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUIecKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepI/IaJIbHO-TeXHI/I‘leCKOE obecreueHue AUCHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0eCcIeYrBaeT MPOBEIEHUE BCEX BHJIOB
SaHﬂTHﬁ, OpeaAyCMOTPECHHBIX y‘—Ie6HBIM IJIaHOM, U COOTBETCTBYECT )IeﬁCTBYIOHIHM CaHHUTApHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnosiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJIb3YeT yueOHbIe ayAUTOPUH U3 0011ero (hOH1a YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipy HEOOXOAMMOCTH MJii TPOBENCHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHITUN
HCIIOJIB3YIOTCS KOMIBIOTEPHBIEC KJIACCHI YHUBEPCHUTETA.

6. MeToan4yecKue peKOMEHAAUN

6.1. Meroauyeckne peKOMeHAANNH /sl IPENOIaBaTeIsl 10 OPraHu3alun
00y4eHuUs

[Ipexne Bcero, cieayer oOpaTuTh BHUMAHHME CTYJEHTOB Ha TO, YTO NMPAKTHUYECKH BECh
M3y4aeMblil UMU MaTepuai He TpeOyeT Kakoi-In0o criennaibHON (JOMOIHUTEIbHON ) OITOTOBKU
U BIIOJIHE MOXET OBbITh YCIEIIHO H3Yy4YeH, €CIM CTYACHThl OyAyT IOCelaTh 3aHATHA,
CBOEBPEMEHHO BBITIOJHATH JOMAIIHHUE 33JaHUS U TIOJIb30BaThCS (MIPU HEOOXOAUMOCTH ) CUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMil B TEYEHME KaKJOro ceMmecTpa. Bomlegmune B Kypc MaTeMaTHKU
paszienibl SBJISIOTCS KIACCUYECKUMHU, B TO K€ BPeMsI OHU MPAKTUYECKU OPUEHTHUPOBAHBI, TaK KaK
MMEIOT LIMPOKOE PACIIPOCTPAaHEHME /IJIsl PEILIEHUS pa3HOT0 PoJia 3a7ja4 BHYTPU CaMOl MaTeMaTHUKU
U IPUKIIAJHBIX 33/1a4. FIX 0ocBOeHUE MTOMOKET CTYJEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
SCHO CTPOUTH YCTHYIO U IUCBMEHHYIO p€ub, YCIIEIIHO MPUMEHSITh HAKOILJICHHbIC 3HAHUS B
npohecCuOHaNBHOM NeSTeNbHOCTH.

HeoOxomuMo ¢ camMoro Havama 3aHSATHH PEKOMEHIOBATH CTYACHTAM OCHOBHYIO U
JOTIOTHUTEIIFHYIO JINTEPATYpPy, a B KOHIIE CEMECTpa JIaTh CIUCOK BOMPOCOB Ui MOATOTOBKH K
HK3aMEHY.

Ha nepBom 3aHsATHH IO JUCHUILTUHE CleAyeT 0053aTeIbHO TPOUH(GOPMUPOBATH
CTYACHTOB O BHJIE ¥ (pOpMe MPOMEKYTOYHOHN aTTECTAllMH 110 TUCIHUILIMHE, CPOKAX €€
MIPOBEJICHUS, YCIOBUAX JIOMYCKa K MPOMEKYTOYHON aTTeCTallui, MPUMEHSIEMBIX BUAAX
IIPOMEKYTOUYHOTO KOHTPOJIS.

N3noxkeHne TEOpEeTHMYECKOro MaTepuasa JOJKHO COMPOBOXKAATHCSA WILTIOCTPATHBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENOAaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYAHOCTH U
BBIKJIQJIKM TPU PEUICHUH 33/Ja4yd HE OTBJICKAIM OT TJIaBHOTO: OCMBICICHHS HJIEU U CYTH
npUMeHsieMbIX MeTos10B. Clenyer Bcerja yKas3blBaTh HPUMEPhl MPAKTHUYECKOIO NPUMEHEHUs
pPacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyJ.

[IpakTiueckue 3aHATHS AOHKHBI ObITh OpPraHU30BaHbI NIPENOJIaBaTEIeM TaKUM 00pa3oM,
4yTOOBl OCTAaBaJOCh BpeMs Ha TEPUOJUYECKOE BBHIMOJIHEHHE CTyJEHTaMH HeOOJbLION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUH ISl TPOBEPKU YCBOEHHUS U3JI0KEHHOTO0 MaTepHara.

[IpenonaBaTens, BeAylMH NpakTUYECKUE 3aHATHSA, JIOJDKEH COIJIaCOBBIBATH Y4eOHO-
TEMaTUYECKU IJ1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHHUH.

[IpenonaBatento  ciuenyer A0OMBATBCA CHUCTEMATHYECKOH HENpepbIBHOW  pabOThI
CTYJIEHTOB B TE€UEHUE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTY/IE€HTOB M IPUBJIEKATh UX K
Hay4YHOI paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/IaX U KOHKYpCax.

CTyleHT [OJDKEH OlIyIIaTh 3auHTEPECOBAHHOCTh MpENojaBaTelsi B JOCTHXKEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPHOOPETeHUN 00YUaroIUMKCS IPOYHBIX 3HAHUH, yMEHUH U BIaJeHUs
HaKOIUIEHHON MHpOpMAIIMel s peleHus 3a71a4 B MpodhecCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBefieHMEe 3aHATHH M aTTecTaluil B JTUCTAaHIMOHHOM (opMaTe ¢ MpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHusi yHuBepcurera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii «MaTemMaTuka» 3IeKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cm. 1.4.3).
[Topsimox mpoBenmeHUs: pabOT B AWCTAHIIMOHHOM (OpMaTe YCTaHABIUBACTCS OTIACITHHBIMU
pacropshKeHUsIMU TIPOpPEKTOpa Mo y4dyeOHOM paboTe W/MiaM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.
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6.3. MeToanueckne yKazaHus sl 00y4alOIIMXCsl M0 OCBOEHHIO
AUCHMILIUHBI

Pa3nes: 3j1eMeHTHI JIMHEIHOM aaredpsbl

Martpuusl u onpeneaurtean. I[Ipexnae Bcero, CTy€HT AOJKEH MOHAThH, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabauia MOXKeT UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBbITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3aAIIChIBAEMOE B BUIE KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEAEIUTENN CYILECTBYIOT TOJIBKO Y KBaPaTHBIX MaTpPUL.

Craenyer oOpaTuth 0c000€ BHUIMAaHUE HA ONEPAIII0 YMHOKEHUS MPSMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I10JIy4aeTcsl MOPAJOK MAaTpHLbl — Ipou3BeneHusl. OCOOEHHOCTh MaTpUI] TaKXKe
COCTOMT B TOM, 4TO HPOU3BEJEHHE MATPHI] HE IEPECTAHOBOYHO, TO ecTh AB # BA Cnenyer
00s13aTeNbHO yOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIIME 331a4H.

BaxHbIM sBisIeTcss oHATHE 0OpaTHOM MaTpuibl. Hano 3HaTh yciioBHE CyILECTBOBAaHUS
00paTHOM MaTpHUIlBl U aNTOPUTM ee nocTpoeHus. [locie ee BBIUMCICHUS LI€JIecO00pa3HO JenaTh

MPOBEPKY MPABUIBHOCTU PEIICHUS, BBIMOJIHUB OIEPALMI0 YMHOXKEHUS AA=E (mommkHa
MOJTYYUTHCS SAMHUYHAS MATPHUIIA)

[Ipu u3zydeHuun onpenenurenei Halo0 YeTKO YCBOUTH MOHATUS MHUHOPA, alre0pandecKoro
JIOTIONTHCHUSI, 3HATh MHOTOYHCIICHHBIC CBOWCTBa ompenenutens. s OCBOSHUS TEXHUKU
BBIUMCJICHHS OIpeNeuTeNeil 1enecoo0pa3Ho, BBIOpPAB MPOU3BOJIBHBIN ONpPENEIUTENh BBIIIE
TPETHETO MOPSIKA, PACKPBITH €T0 PA3TMYHBIMH CIIOCOOAMH, IIPUMEHSIS Pa3JI0KEHUE U TI0 CTPOKaM
u 110 ctosbuaM. O6paTuTe BHUMaHue, Kakie CTPOKH (CTONOLIbI ) MPEANOYTUTEIbHEE BRIOUPATD JIJIs
PACKpBITUSL ONPEACTUTEIISI, YTOOBI YIPOCTUTH ero BbrmciaeHue. OcobeHHO 3S(DdeKTHBHO
BBIUKCJICHHE OMPEAENUTENs C MOMOIIBI0 3JIEMEHTAPHBIX MpeoOpa3zoBaHU, MPUBOASAIIUX €ro K
TPEYTOJILHOMY BULY.

[Ipyn w3ydeHuu peuieHW CUCTeM JHMHEWHBbIX anreOpanueckux ypaBHenuil (CJIAY)
oOpaTtuTe BHUMaHUE, MPEXKJIC BCETO, HA MOHITHE PEIICHUS CUCTEMBbI H YCIIOBHS CYIISCTBOBAHUS
pelieHui B 3aBUCHMOCTH OT COOTHOILIEHHUS MEXAY PaHrOM MAaTpHUIIbI, paHTOM pacCIIUPEHHOU
MaTpPHIIBI CUCTEMBl W YUCJIOM HEW3BECTHBIX M ypaBHeHWH. OOpaTuTe BHUMAHUE Ha YCIOBHS
npuMmenenus popmyn Kpamepa u metona o0patHoii MmaTpulisl. BHuMarensHo pazdepure mpumepbl
pElICHHs TPOU3BOJILHBIX CHCTEM JIMHCWHBIX aireOpandyecKuX ypaBHEHHH MeTojoM [aycca
(BBeieHHE OA3UCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).

Pa3nesi: JDieMeHTbI BEKTOPHOM aaredpnl

[Ipn wu3yueHUM MAaHHOM TeMbl OOpaTUTE BHUMAHUE Ha JUHEHHBIE OMepaluu Hajl
BEKTOpaMH, Ha MOHSATUS JUHEWHOW HE3aBHCUMOCTH M JIMHEMHON 3aBHCUMOCTHM BEKTOpPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE 06a31ca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3rca),
Ha pa3JIoKeHHE BEKTOpa Mo Oa3ucy.

3HaTh omnpeneieHe, FTeOMETPUUECKHUE CBONCTBA CKAISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MIPOM3BEICHUS BEKTOPOB, (OPMYJIBI JUISI UX BBIYHCICHUS B BEKTOPHOU U B KOOPIWHATHOU (hopMme.
OO0s3aTenbHO 3HATH U YMETh MPOBEPATH YCJIOBHS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YHCJIa M1 MHOTOYJIEHbI

B srom pasnerne, mpexkae Bcero, HaJO0 MOHATH, YTO KOMIUIGKCHOE YHCIIO SBUJIOCH
paciuiipeHreM MOHSATHS JEeHCTBUTEIBHBIX YHCEN, 3HaTh OMpEeJeNeHne U Tpu (OPMBI 3aluch
KOMILJIEKCHOTO gucina (anredpandecKkyro, TPUTOHOMETPHUYECKYI0 H ITOKa3aTeIbHYIO),
TEOMETPHUYECKYIO0 HHTEPIPETAIIMIO KOMIUIEKCHOTO YHCIa M B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEXTy MHO’KECTBOM KOMITJIEKCHBIX YHCE U MHOKECTBOM TOYEK KOMIUICKCHOM TUIOCKOCTH. 3HATH
dopmyny Oiinepa. KommiiekcHble dHciaa MOXHO HM300pakaTh C TIOMOIINBIO BEKTOPOB Ha
KOMIUIEKCHOW TJIOCKOCTH. [103TOMY oOreparui CIIOKeHHSI W BBIYUTAHHS KOMIUICKCHBIX YHCEI
MOTYT OBITH CBEJICHBI K OTIEPAIIMsIM CIIOKESHHSI U BEIYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.
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Hano 3HaTe M yMmeTh BBINOJHATH ONEPAllMA YMHOYKEHHUsS, IEJICHMs, BO3BEACHUSI B
MOJIOKHUTETBHYIO CTEIIeHh KOMIUIEKCHBIX YHMCEll, 3allMCaHHBIX B TPUTOHOMETPUYECKOH (opme,
W3BJICUYECHUS KOPHS N-OM CTENIEHH W3 KOMIUIEKCHOTO YHCIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMILJICKCHBIX YHCEI SIBIISCTCS
3aMKHYTBIM, TO €CTh JIf00as ainredpanyeckas onepanus HaJl KOMIIEKCHBIMH YHCTIaMH HE BBIBOJIUT
3a npeaessl 00JaCTH KOMIIJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHble BUIbI PA3JIOKEHUS MHOIOUYJICHA HA MHOXUTENIM I CIy4daes,
KOI'Zla Cpeid KOpHEH MHOIOWIEHAa MOTYT OBITh KPAaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEICHUS
OyIyT UCIOIb30BAThCs, HAIIPUMED, B UHTETPAIBHOM MCYUCIIEHUU MPU BBIYUCICHUH UHTETPAJIOB
OT  JpOOHO-palMOHANBHBIX  (PYHKIWH, TpU  peleHHWH  JIMHEHHBIX  OJHOPOIHBIX
mubdepeHIMaTbHBIX YPaBHEHHI N-T0 TOPsAKa C MOCTOSHHBIMU KO3 hulineHTamMu.

Pa3nes: AHaiMTHYeCKasi TeoOMeTpHUs

[Ipy m3yuyeHUM aHATUTUYECKON T'€OMETpPUU CIEAYET, MPEXKAE BCEro, MOHATh, UYTO €€ 3aJayeit
SBIISICTCS M3YUYCHHUE T€OMETPUUECKUX OOBEKTOB MPU IMOMOIIM AaHATUTUYECKUX METOIOB alreophl
M MareMaTU4YecKOro aHajin3a. B OCHOBE Takoro mojaxoja JEKHT METOJ KOOPAHMHAT, BIIEPBbIC
cucTeMaTuyecku npuMeHeHHbI P. Jlekaprom. OCHOBHbBIE MOHATUS T€OMETPUH (TOUKA, MpsMas,
IJIOCKOCTh) SIBIISIIOTCS HEONPEASISIEeMbIMU, U JIJISl UX OMHCAHUS IPUMEHSETCS aKCHOMAaTUYECKUI
METO/I, MO3BOJISIOUINN YCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYEK MPSIMOW M MHOXXECTBOM JIEHCTBUTENIBHBIX YMCET U, TAKUM 00pa3oM, BBECTU CHCTEMY
KOOpJMHAT.

Hano yetko ycBouTh paznuuHbie GOpMBI YpaBHEHHUH MPSMOI U MIIOCKOCTH YMETh NEPEXOIUTh OT
onHOU (opMbI K aApyroi. ClieayeT OCMBICIUTD U YCHEIIHO MPUMEHSTh PEIICHHUS KIACCHYECKUX
3a/1ay aHAJIUTUYECKOW I'€OMETPUU O B3aMMHOM DPACHOJIOXKEHUH INPAMBIX U IJIOCKOCTEH, YMETh
OIPEAEIIATh YIJbl U PACCTOSHUS MEXY pPa3IMYHbBIMU T€OMETPUUECKUMHU O0ObEKTaAMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEIIHOE U3yUYeHUEe NUCHUIUINHBI « JInHelHas anreOpay,
npuoOpeTeHne HEOOXOAMMBIX KOMIIETEHIMH, YMEHUN U HaBBIKOB BJIQJCHUS MAaT€MaTUYECKUM
anmapatoM TpeOyeT OT CTYACHTOB OOJBIION CaMOCTOSTENbHOM padoThl. OOpaTuTe BHUMaHUE,
YTO KOJIMYECTBO YaCOB, OTBOJMMBIX HAa CAMOCTOSTEIBbHYIO Pa0OTy B COOTBETCTBHU C Y4EOHBIM
TJTaHOM, OOJIBIIIE YKCIIa YaCOB, OTBOJUMBIX Ha BCE BHJIbI AyAUTOPHBIX 3aHITHIA.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeACTB NpezacTanieH B [lpunoxenun 2 k paboueil mporpamMme M BKJIHOYAET
pa3aenst:

1. MeTo/ibl KOHTPOJIS M OLICHUBAHUS PE3yJIbTaTOB 00YUYEHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. OueHouHsble CpecTBa

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTo4Has aTTecTalus
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Ilpunosicenue 1

TemaTn4yeckuii NUIaH IUCHUILIMHBI «JIMHeHHAas aJaredpay» Mo HANPABJIEHUIO MOATOTOBKHU
15.03.01 «MammHOCTPOECHUE)
Ipodunb «MamuHbI U TEXHOJIOTUH 00PA0OTKH MATEPHUAJIOB 1aBJIEHUEM»

(0akasaBp)
Ounas ¢popMma o0yueHust
I'ox naGopa 2025/2026

H Bupabl yueOHoii padoThl,
¢ BKJII0YAsl CAMOCTOSITETLHYIO Buabl caMocTosAITeILHOW PadoThI ®opmbl
it arrecra
e padoTy CTYyICHTOB, CrynenrToB uu
Ja

C a U TPY10€MKOCThb B yacax

e

Pasznen M
ec C
n/n LA cP | KC K11
M J | I/C | JIa6 K.P.| " | PTP | Pedepar | K/p | D | 3
T
p
a
IlepBblii cemecTp
Pa3znea 1. DiaeMeHTHI JTHHEHHOM
1.1 | anredps1 Matpuiel, AeicTBUS HaJ 1 3 2 2 3
MaTpHUIaMH.
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1.2

Onpenenurenu, Hux CBOICTBA u
BblUMCIIEHHE. MaTpuyHas 3auch CUCTEMBI
JIMHEHHBIX YPABHEHUM.

Boiiaua 3aganuii PI'P Ne 1 no anHelHoM

ajareope .

1.3

OOpatHass MaTpunia M €€ BBIYHCIICHUE.
MatpuyHas 3amuch CUCTEMbl JIMHEHHBIX
YpaBHEHUU.

1.4

CucreMbl TUHENHBIX anredOpanyecKux
YpaBHEHU, OCHOBHBIE MTOHSTUS U
onpezeneHus. Pemenne cucreM TMHEWHBIX
ypaBHeHul MetonoM Kpamepa, metonom
00paTHOM MaTpuIbl

1.5

Pelenune cucrteM TMHEHHBIX ypaBHEHUN
MeronoM ['aycca. Panr marpuusl.
Teopema Kponekepa — Kanemu.

1.6

Merop 'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUH. OTHOPOIHBIE
CHUCTEMBI JINHEWHBIX YPaBHEHU.
CamocrositeibHas padora Nel B
ayJMTOPUM 10 JUHEIHHOH ajredpe

1.7

Pa3nen 2. Bekropsl. JIuHeliHble onepanuu
HaJl BEKTOpaMH, UX CBoOMcTBa. JIuHeliHbIe
KOMOHWHAIIUU BEKTOPOB. JIuneitno
HE3aBUCUMBIC U JIMHEHMHO 3aBHCHUMEIC
CHCTEMBbI BEKTOPOB.

Boiiaya  3agaHui PI'P__Ne2 1o
BEKTOPHOM aJjreope.
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1.8

[Tonstue 6a3uca. KoopauHatbl BeKTOpa.
KonnuHeapHOCTb, OpPTOrOHANIBHOCTH U
KOMIUIAHaPHOCTh BEKTOPOB.

10

1.9

CkanspHoe Mpou3BeICHHE BEKTOPOB U €ro
cBoiicTBa. BekTopHoe mpousBeneHue AByX
BEKTOPOB, €r0 CBOWCTBA.

11

1.10

CwmenianHOe TPOU3BECHUE TPEX BEKTOPOB
A €ero cBoicTBa. Brmaucienme oOneMa

napajuieaenumnesa. VYcnosue
KOJJIMHEAPHOCTH,  OPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTHU BEKTOPOB.

OptoHopMuUpOBaHHEIH 6a3uc. Beruncnenue
CKaJISIPHOTO, BEKTOPHOI'O M CMEIIAHHOTO
MPOU3BENCHUH  BEKTOPOB,  3aJaHHBIX
KOOpJAMHAaTaMU B OPTOHOPMHUPOBAHHOM
Oazuce.

CamocrositeibHast paGora Ne 2 B
ayJIMTOPUM 10 BEKTOPHOIi ajiredpe

12

1.11

JIuneitnpie mpocTtpancTBa. PazMepHOCTh U
6a3uc IMHEHHOr0 IPOCTPAHCTRA.

Marpuiia nepexona ot 0asuca kK 0Oasucy
npeoOpa3oBaHuEe KOOPIMHAT BEKTOPA IPH
u3MeHeHuu 0aszuca. CoOCTBEHHBIE BEKTOPbI
U COOCTBEHHbIE 3HAYEHUS JIMHEHHOTO
orepaTopa.

13

1.12

Pa3zngen 3. KoMmiiekcHbple 4mciIa M
MHOTOWIeHbI MHOKXECTBO KOMIUIEKCHBIX
gucesn. @DOpMbl  3alUCU  KOMIUIEKCHBIX
gyycen. Omnepanud HaJl KOMIUIEKCHBIMU

14
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yuciiaMu. Pa3no)keHune MHOroWwiIeHa Ha
MHOXHTEJIH OCHOBHAs TeOpeMa alreOpbl

1.13

Pa3zjnen 4. AnanuTuyeckasi reoMeTpusi
Cucrembl koopAauHaT. Pa3inuHble THUIIBI
YPaBHEHUH IIOCKOCTH

Beiiaua  3aganumii PI'P__ Ne3 1o
AHAJUTHYECKOI reoMeTpuu

15

1.14

Paznuunbie TUNBl ypaBHEHUH MNpAMON Ha
IUIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3anMmHOE pacnonokeHue mpsMbIX Ha
IUIOCKOCTH U B POCTpPaHCTBE. Brruncnenue
paccTOSTHUKA  MEXAYy JBYMsI  TOYKaMHU,
TOYKOH 51 MPSIMOM... Bzaumnoe
pacroJioKEHNUE IIOCKOCTE. Brruncienne
paccTOSTHUM MEXKy TOUYKOU U TNIOCKOCTHIO
CamocrositesibHass padora Ne 3 B
ayIuTOPpUH no AHAJINTHYECKOH
reoMeTpuu

17

1.16

KpuBbie = BTOpOoro  mopsjaka 1704
T€OMETPUYECKUE CBOMCTBA. Y PaBHEHUS
JUIMIica, TUnepOosbl, mapabonbl OoOmiee
ypaBHEHHWE KPUBOW BTOPOTO TOpSJIKA.
[IpuBenenre KpUBBIX BTOPOTO TMOPSIKA K
KaHOHMuYeckoMy  Buay. [loBepxHocTu
BTOPOTO MOPSAKA

18

®opma arTecTaluu

19-
21

Bcero yacos nmo jucuMIJIinge

16

32

60

PI'P

cam
pao.

17
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aaredpa»

Hanpasnenue noarorosku: 15.03.01 «MammHocTpoeHue»
[Tpodwiib: «MamuHbl ¥ TEXHOJIOTUH 00Pa0OTKN MaTEepHUaIoOB JaBICHHEM)
®opma 00yueHHs — OUHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTH U Ka4eCTBAa OCBOCHUSI TUCLUILIMHBI HACTOSILEN IPOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TeKYLIEH ycreBaeMOoCTH (TEKYIIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTeCTalus (9K3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYCHHUSA
dopma NPOMeKYTOYHOI aTTeCTANNNU: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTanusa o6yqa10u1nxc;1 B Q)opMe 9K3aMC€Ha NPOBOAUTCS 110 pE3yJibTaTaM
BBIINIOJIHCHHA BCEX BHIOB y‘le6H0ﬁ pa6OTI>I, MpeaAyCMOTPCHHBIX y‘le6HLIM MJIaHOM II0 JTaHHOM
AUCHUIIIIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThl TCKYIIECTO KOHTPOJIAA YCIICBAEMOCTH B TCUCHUC
CEMCCTpa. OI_IGHKa CTCIICHH NOCTHXKCHHUA O6y‘laIOH_[I/IMI/IC$I IJIaHUPYCEMBIX PE3YJIbTATOB O6y‘IeHI/I${ 10
AUCHUIITIMHE TIPOBOAUTCA IpenoAaBaTeyieM, BCAYIIHUM 3aHATHA 1[I0 AJUCHUIUIMHE MCTOAOM
BKCHepTHOﬁ ouenku. Ilo mroram HpOMC)KyTO‘-IHOﬁ aTTeCTallui IO AUCHUIIIIMHC BBICTABIIACTCA
OLCHKA «OTIUYHO», «XOPOUI0», «KYAOBJICTBOPUTCIILHO» NI KHCYAOBJICTBOPUTCIBLHO).

Ixana oueHUBaAHUA Onucanue

BrimmonHensl  Bce  00si3aTelIbHBIE ydaioBuss MOATOTOBKH
CTYAEHTA K l'lpOMe)KyTO‘-IHOﬁ aTTeCTauu, NpcayCMOTPECHHBIC

MPOrpaMMoOil  JAMCLMILIMHBL CTyneHT  JeMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUW, HABBIKOB IOKA3aTEIsM,
OtnuuHO MPUBEACHHBIM B TaliHIaX, ONEpUPYET MNPUOOPETEHHBIMU

3HaHUSMHU, YMEHUSMH, HaBbIKAMU, IPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIYIIEHbI
HE3HAUUTENIbHBIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUs IpH
IIEPEHOCE 3HAaHUN U YMEHUH Ha HOBBIE, HECTAHAAPTHBIE 3a1a4H.

BeinonHeHBl  Bce  00si3aTeJbHBIC YCJAOBHMSA TOATOTOBKH
Xoporo CTYIeHTA K MPOMEKYTOYHOM aTTeCTallu, IPETyCMOTPEHHBIE
nporpaMMoii  aucuMiuHbel.  CTyA€HT  JI€EMOHCTPHUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB II0KA3aTENsM,
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MPUBEJICHHBIM B Ta0JUIAX, OMEPUPYET MNPHUOOPETEHHBIMU
3HAHUSMH, YMEHUSIMH, HaBbIKaMHU. B TO ke Bpemsi TIpu OTBETE
JOTTYCKAeT HECYIIECTBEHHBIC MOTPEIIHOCTH, 3a/1auyd peliaeT C
HeJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0 peIICHUS.

BrinmosniHeHsl Bce  00si3aTeJibHbIE YCJAOBHS MOATOTOBKH
CTYJE€HTA K MPOMEKYTOYHOM aTTeCTAlUM, IIPETYCMOTPECHHbBIC
MPOrpaMMoOi JUCIIUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0JHIAX, OMNEpUPYET NPUOOPETCHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIkaMu. Ho moka3biBaeT Heriyookue

Y 10BIETBOPUTEIILHO
3HaHUS, TPU OTBETE HE JOMyCKaeT TpyObIX OIIMOOK HIIH
MPOTHUBOPEYHHi, OJJHAKO B (POPMYITHPOBAHUHU OTBETA OTCYTCTBYET
JIOJKHASI CBSI3b MEXK/ly aHAJIM30M, apryMEHTaluel 1 BbIBOJaMH,
B PEIICHUU 3a7a4 MOTYT COJIEpKaTbCsl TpyoOble omuOku. s
[IOJIyYE€HUs TPABUIBHOTO OTBeTa TPEOYIOTCS YTOUYHSIOLIUE
BOIIPOCHI.
He BbimonHeHsl o0si3aTelbHbIe YCJOBHSI MOATOTOBKH
CTY/IeHTa K NPOMEe:KYTOYHOM aTTecTalllu, IPEyCMOTPEHHbIE
nporpammoil  nucuumiauabl, WJIM cTyaeHT JeMOHCTpUpyer
HEMNOJHOE  COOTBETCTBUE  3HAHWUN, yMEHUH,  HABBIKOB
HeynosnerBopurenbHO
IPUBEJCHHBIM B Taliuuax, MJONYCKAIOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBISIETCS OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB 1O
psay IoOKa3aTeneil, CTYyAeHT HWCHBIThIBAET 3HAYUTEIbHbBIC
3aTpyIHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU.
3. OneHo4YHbIE CPeACTBA
HanmenoBanune [IpencraBnenue
Ne Kparkas xapakreprucTrka OLleHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
/1 cpeacTBa
CpencTBa B ®OC
1 KonTponbHas CpenctBo npoBepku ymMeHMM npuMeHsaTs | KoHTponbHBIE
(camocTosATENbHAS | MOJYYCHHBIC 3HAHUS AJIS pelIeHMs 3a1ad | 3a/1aHus (mpumep)
) pabdoTta OTNPENIETICHHOTO THUIMA TI0 TeMe WU
(KP) paszaeny
2 | PacuetHo- CpenctBo npoBepku yMeHHH NpUMeHATh | Kommuiekt  3amaHuit
rpaduueckas IOJlyYeHHbIE ~ 3HAHMS 10  3apaHee | A BBITIOJIHEHUS
pabota ONpeeIECHHON METOIUKE ISl PElleHUs | pacyeTHOo-
(PTP) 3a7ady WM 3aJlaHAi TI0 MOJYJI0 WiIH | rpaduueckor paboThI

JUCIHHMITIIIMHE B IICJIOM.
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CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK
crieranbHas Oecela MeAarorm4eckoro
paboTHUKa ¢ OOydYaromuMCsi Ha TEMBI,

VYcrHblii onpoc N .
CBSA3aHHBIE C M3y4YaeMOH JUCLUIUIMHOW, U

Bomnpocsl o

cobecel0BaHUE, Temam/pasenam
3 paccuuTaHHOE Ha BBISICHEHHE O0beMa
(YO) . JUCHUTITUHBI
3HAHHH 00y4JaroIerocs o
OIIpeICIICHHOMY pa3zieily, TeMe, mpodieMe
U T.I1.
Cucrema CTaHIapTU3UPOBAHHBIX 3a[aHUH,
Tect MIO3BOJISIONIAS
4 (T) aBTOMATHU3HPOB Bapwuanr Tecra

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN
U YMEHUH 00y4aroIerocs.

5 | Ox3ameHarmonHbl | CpeaCcTBO MPOBEPKU 3HAHUM, YMEHHUH, | DK3aMEHAIlMOHHbIE
¢ OuseTsbl HaBBIKOB. MOXeT BKJIIOYATh KOMILJIEKC | OMJIETHI.
TEOPETUUECKHUX BOIIPOCOB, 3ajad,
MPAKTUYECKHUX 3aJJaHH.

(Ob)

3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPEeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 33/1aHKs B popMe OJIaHKOBOTO TECTHPOBAHUS JUI KOHTPOJISI OCBOCHUS 00YYAIOIIMMUCS Pa3ieioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-rpauuecKoil padboThl.

PacuerHo-rpaduueckas padora Nel no auHeiiHo# anaredpe.

Kpatkoe copeprkanue pacueTHO-rpaduieckoit paboThI:

Martpuusl u onpeaenureny. Pemenre cucteM NHHEHHBIX anreOpandyeckux ypaBHEHMH MeETOJaMU
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

Pacuerno-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpartkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

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

Kpartkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

Paznuunble BUABl ypaBHEHUM MNPSAMOM M IUIOCKOCTH. B3auMMHOE pacnoyoKeHUE MNpsAMBIX Ha
IJIOCKOCTH, IJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3ananuid

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

PI'P Nel, wactp 1

-1 1 0 2 0 2
A=|1 3 2 B={0 -3 3
3aganue Nel. J[aHbl MaTPUIIBI 4 0 -3 u 1 -1

o 2 T
BemmonuuTts nelicteus: A” +8B° .
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2 2
3ananue Ne2. [Ipo1oskuTh JTaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" —6A4B=...
U TIPOBEPUTH €ro JUIsl MaTpull 4 U B U3 nepBoro 3aJjaHusl.

3aganue No3. BEIUMCINTE ONPEaeIUTEINb ABYMS CIIOCOOAMU: Pa3IoKEHHEM TI0 TIEPBOM CTPOKE H
Pa3I0KEHUEM 10 TIEPBOMY CTOJIONLY.

1
0
1
1

—_— =N O
p—
|
—

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH oOpaTHYrO MaTpuIly. CienaTh MPOBEPKY.

1
1

N = O
w O N

-1

3amanme NoS. Pemmuts marpuunoe ypasaeane AXB = C (maiitu X). Crenats nmposepky.

]

3aganue Ne6. HailTu panr MaTpuisl.

I -1 2 3 7
0 4 3 1
2 8 9 15
3 -8 2 6 20)

PI'P Nel, 3apaHusi 1O peLICHHMIO CHCTEM JIMHEHHBIX aJIre0pan4ecKux ypaBHeHHH

3ananue Nel. Pemuth cucremy meronoM Kpamepa. Chnenats mpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIBL.

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

3amanne No4. Pemmth HEOHOPOHYIO CUCTEMY MeToIoM [ 'aycca. Haiitu oOmiee pemenue u
YacTHOE pelIeHHUE.

x +x,+2x;,+3x,=5
3x, +2x, —4x, - 2x, =1

S5x,+4x, + 4x, =11

3amanne NoS. Pemmth oHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGmee pemenue u @CP.
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2x, +6x, —9x;, -9x, =0
4x, —5x,+x,=0
3x,+3x,—7x, —4x,=0
X, —3x, +2x; +5x, =0

PI'P Nel, yacTtsp 2

3apanue Nel. Iloka3aTk, 4TO BEKTOPBI m, n, p
m=>0,-1,2),n=(2,0,3), p=(-2,-11),a =(5,—4,13).

BEeKTOp @ 10 3TOMy Gasucy: "

00pa3ytoT 0a3uc B MPOCTPAHCTBE U PA3JI0KUTD

3amanue Ne2. Jlanel BekTopsl 7 u "' . BBIACHUTH — KOJIIIMHEAPHBI M BeKTOpsl @ u b .

i =(28,-8,8),71=(-21,6,-6), @=2im+7,b =2ii -

3

VAN
n|=2,(m,n)=135", a=6n—m.

|| = 642,

o a
3aganue Ne3. Haiitu | , €CIIA

T AABC  pogiry 4B A(1;-1;2), B(3;3;2), C(7;1;2).

3aganue Ne4. , €CIIN

Bamanue No5. Tlpu kakux "x* BekTopsl @ u D mepneHauKynspHbI?

a=(x;1;—-4),b =(x-3;12; x).

3amanme Ne6. HaiiTy miomaas napauienorpaMMa, IOCTPOSHHOTO Ha BeKTopax @ u b .

_ N 7
n|=3,(m,n)=g.

m| =12,

a=2m-5n,b=m+n,

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

S

3ananue Ne8. Jlamwl BekTOpEl 4>

a,b,c

KOMIUTAHApHBI, TO HAUTH 00beM NapajuleNenuie1a, HOCTPOEHHOTO Ha BEKTOpax u

OTIPEENIUTh — KaKyto TPOMKY OHH 00pa3yloT.

a(1;-1;5),b (2;4;-2),c(3;0;1)

3aganue Ne9. [lns nuHeiHoro oneparopa A 3aaaHbl 00pa3bl 0a3UCHBIX 2JIEMEHTOB

. 3ammcats Matpuity omeparopa A B Gasuce 1> €2 €3 i maiitn 06pas

JJIEMEHTa X .

» € . BeIIcCHUTE — KOMIUJIAaHAPHBI JIX BEKTOPHI. Ecimmn BCKTOPBI HC

Az, Ae,, Ae,
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3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUSI U COOCTBEHHBIC BEKTOPHI IMHEWHOTO OnepaTopa,

—4 1
a=(713)
3aJJaHHOTO B HEKOTOPOM 0a3mce MaTpuiel

PI'P Ne 1, yactp 3

3ananue Nel. Ilpsmas l, IPOXOIHT Yepe3 Touky 4 mapanensHO BEeKTOpY q. [Ipsamas L

TIPOXONUT Yepe3 Touky B mepnenmuxynsapro Bextopy 7 . HaiiTi Touky nepecedeHus npaMbIX 1

A(3;5),q (1;3), B(0;5), n (-3;4).

YIOJI MEXY HUMH, €CIIU

[ [

2 mpoxomut uepes Toukn A n B . Haiitu paccrosuue ot

[

TOYKH IEPECCCUCHUS IIPSIMBIX ll " 12 JI0 TIPSAMOM 3.

Jx=-8t-3
Zl'{y=3t+4, A(4;0),B(7;3), [,:9x—12y+2=0.

3aganue No2. Jlana npsimas “!. [Ipsmas

M

3amanue Ne3. Haiitu paccTosiHUE OT TOYKH 0 JI0 TUIOCKOCTH ', IPOXOAsIEl Yepe3 TOUKyY A

TepIeHIUKYIAPHO BEKTOPY 7 , ecitu M, 0;1;7), AQ2;-1;4), n(6;22;-3).

3apanuie No4. Haiitu yros Mexay IJIOCKOCTbIO O U MJIOCKOCTBIO B , IpOXOo el Yepe3 TOUKH
A, B C ecrn @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ananue NeS. 3anucaTh KAHOHUYECKHE YPaBHEHUS MPSMOM, 3aJaHHOW OOLIMMH YpaBHEHHUSIMH.
x+2y—-9z-10=0;
{3x+4y+82—24=0.

3amanue No6. HaiiTu Touky mepecedenus mpsamMoi [ ¥ mmockocTd O M yroj Mexkiy HUMU.

l:

x+2:1:2_1; a:x+2y-3z-12=0.
3 4 2

3ananue Ne7. Ilpsmas l npoxoauT uepe3 Touku 4 u B. Ilpsmas L MIPOXOAUT Yepe3 TOUKy M
[ [

NEPNCHAUKYJISIPHO IMMJIOCKOCTU O . Haiitu YTOoJI MeXAY NPSAMBIMHU ! U 2 ¥ BBISICHUTH — JIEXKAT JIA
OHM B OJHOU IIJIOCKOCTH HJIH CKpCIIUBAIOTCA.

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

2 2
[CRu) NN

Baganue Ne8. Jlns januoii kpusoit 49 25 yKa3aTh (OKYChI, SKCLIEHTPUCHUTET,
nupekTpuckl. [Toctpouts KpuByto, 1300pa3uTh POKYCHI, TUPEKTPUCHI.
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3aganue Ne9. TlpuBecT ypaBHEHUE KPUBOH 9x* ~25y° —18x+200y —616 =0
KAHOHUYECKOMY BUY U MOCTPOUTH KPUBYIO.

KonTposabHble 3a1anus (mpuMepbl)

Bapuanr.

1. Haift 3Ha9€HAS MAaTPUIHOT'O MHOTOWICHA F (A)

-1
f(x)z—x3+2x2—x+3,A=( 3 gj

-8 2 -6 -3 -13

2. HaliTu panr MaTpuIsl IpUBEIEHUEM K CTYIIEHYaTOMY BUIY -3 13 5 17

2 -1
3. BeluucanuTe onpeaenanTeNlb IpUBeICHUEM K CTYIIEHIaTOMY BUAY 7

4. Haiitu matpuiy, oOpaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHue (0)
1 2 1
3 -5 3 1 2 -2 3
2 7 -1 5 47
(a) (6) \ ™ -

5. Pemnts cucreMy ypaBHEeHHH. YKa3aTh 001ee U OAHO YaCTHOE peleHue (a).

S W
—

Pemuts cructemy ¢ momornipio 00paTHOM MaTpuIilel 1 1o hopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
3x,+7x, = 2x,—4x, =4 3x,=5x, +3x, =-7
() 2x, +5x, +x;+3x, =3 ©) 2x, +7x, —x; =13
BapuanTt
1. PacnincaThb pasjiokKeHne BEKTopa X 1o sekropam P>4>"
x={5-12,1} p={1,-3,0} ¢={L-11} r={0,-1,2}

2. Komnmneapusl s Bektopbl P u 47?

5:{LOJ}, b={-231} p=2a+2b g=3a-2b

AAAA,

3. I[aHa nupamMuyia ¢ BEpPUIMHAMU B TOUKAX
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A(2,48) 4,(4,-12) 4(-8,7,10) 4,(-3,4,-2)

Haiitn:

a) yroj Mex1y pedpamu 4,4, , A4,

0) 00beM IUpaMuAbI

A

B) JINTMHY BBICOTHI OITYIIEHHOW Ha TPaHb 4,4, 3

T') HalTH [UTHHY MEIUaHbl, POBEIEHHYIO U3 BEPIIUHBI 4 ¢ pebpy 44,

4. BBIYMCINTH MIIOMIA/b IAPaIUIeIorpaMMa, TTOCTPOSHHOTo Ha BeKTopax @ u b & —yron mexny

sekTopamu P u 4

. _. T
a=2p+q b=p-3q, p[=2 la|=2 Sy
Bapuant
1. HaiiTu paccrosiHie OT TOYKU M, JI0 TUIOCKOCTH (M1M2M3 ) :

M (-9;10;2) M (0;7;—4) M,(4;8,—-1) M,(-21;3)

b b b

xX+y+z-2=0
x—y-=3z+6=0

2. Brinucath KAHOHUYECKOE YPABHEHUE MPSIMOI: {

x-2 y-3 z+l

3. HaiiTu TOUKy TepecedeHus IpsaMoi U IIocKocTh: 1 1 4 yx+y+2z-9=0

P

x—1 z
| cHMMeTpHuHyIo Touke I oTHOCHTENBHO IpsMoit ! : P(O;_1;3) " 1 -1 1 .

4. Haiitu TOuKy

5. Hanncatpb ypaBHEHME INIOCKOCTH & NPOXOJAIIEH YEPE3 TOUKY M, U NEPIEHIUKYIISIPHO IpsAMOi
(Mle) .M, (3;2;0) M, (4;1;5) M, (2;—1;4)
6. Haiitu kocunyc yria mex iy miockoctsmu @4 u @z :

@ 3x—y+3=0 a,:x-2y+5z-10=0

BapuaHT 3a1aHH NPOMEKYTOYHOI'0 TECTA

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

1.1. Haiitu panr MaTpuibl IPUBEIEHUEM K CTYIIEHYaTOMY BUIY



( 1 —2J [—2 35 J
QX =
1.2. Pemuth MaTpU4HOE ypaBHEHUE -3 4 3 -1.0

X +2x,+x;=5
3x,=5x, +3x; =7
1.3. Pemruts cucremy o popmynam Kpamepa 2x+7x,—x, =13

* parx=1{5-12,1} p={1,-3,0} ¢={1,-11}

2.1. Hanucats pasnosxeHue Bektopa X 1o BeKTOpaMm p.q,r ,

r=1{0,-1,2}

s

2.2. Berauciure miomanb napajuiejaorpaMmma, NOCTPOCHHOI'0 Ha BEKTOpax a nu b a _ Yroj MeXay BEKTOpaMu p n q

T
a=2pra b=p-3,  pl=2ld=2 7

A4, 44, 4(6,1,3) 4,(6,-2,-3) 4(2,2,0) 4,(-5,1,0)

2.3. laHa mupaMua ¢ BEpIIMHAMH B TOYKAX

A

HaiiTu iy MeauaHbl, IPOBEICHHYIO U3 BepIuuHbl <1 K pebpy ~ 273

x=2 y-3 z+1
- 4 ,Xty+2z-9=0

3.1. HaiiTi TOUKy TlepecedeHHs IpsAMOi 1 miockocTi: 1 1

x—1
1 P(0-13)

3.2. Haiit TOuKy Pl CUMMETPUYHYIO TOUKE P ornocnrensio MpSIMOH

(MlMZ);

3.3. Hammmcats ypaBHerue mnockoctn & mpoxopsmeii depes Touky 0 ¥ IMepNEHANKYIAPHO  HPSAMOM

My (3;2:0) M, (41;5) M,(2-14)

’ ) .

2 2 _
4.1. Jlana KpuBasi BTOPOTO MOPsiKa +4y" —12x+16y+16 =0 . [Monmy4ynTh KAHOHUYECKOE YPABHEHHUE KPUBOU M MOCTPOUTH €€
rpaduk.
’ !/ !
4.2. CocTaBuTh MaTpHILy Hepexona ot 6asuca €1°€2°%  Gasucy € °€2 »G , ecln
TPULLY TICD y

U e - "_"I_"_" O - -
e =2e +e,+e; e, =€ —e +e; e =¢ +2e, +e

Kpurepun ouenku:

- OLICHKA «3aYTEHO» BBICTABJIAETCS CTYIEHTY, €CIIU OH PEryJIIPHO B TEYEHUE CEMECTPA IIPEACTABIISAII
pemeHuss 3a7ad, BBIIOJIHWI IIOJHOCTBIO BCE 3aJaHMS M HMX 3allUUTWI, OTBETUB Ha BOIPOCHI
IIPENoAaBaTels;

- OLIEHKA «HE 3a4YT€HO» BBICTABISETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEYEHHE CEMeCcTpa
MPEJICTABIISUT PEIleHusl 3a/lad, BBIMOIHWI 3aJaHUsS HE TMOJHOCTHIO WM BOOOIIE HE MPEeICTaBIIsI
paboThl Ha TMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMIPOCHI
[IPENO1aBaTeIs.

Jlnst mpoBeIeHUsT TEKYILero KOHTPOJIS 3HAHWN CTYJEHTOB B JMCTAaHIIMOHHOM (opMmaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTHuKkay OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (MPOOHBIE)
TECTHI.

3.2. IIpome:xyTOYHAA aTTECTALMS
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[TpomexxyTouHast arTecTarus - (3K3aMeH) IMTPOBOIUTCS 10 OwIeTaM B YCTHOM opme.
Bpewmst 11 moAroTOBKM OTBETA HA BOMPOCH HE Oosiee 45 MUH.

bunert BKiIr0YaeT TEOPETHUECKUI BOIIPOC U 3aJIaUH.

KoMmieKThl 5K3aMEHalMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
TunoBble BAPUAHTHI OWJIETOB NMPUJIATAIOTCS.

e e A

Pt
AW —=O

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

NonhkwD

8.
9.
10.

KommuiekT Bonpocos
0 IUCHUILINHE «J/IuHeliHas aaredopa»

Matpuiibl, TUTIBI MATPHII.

Onepanuu ¢ MaTpuilaMu, X CBOMCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPHII.

Marpuynas ¢popma 3aIuCH CUCTEMBI IMHEWHBIX alIreOpandecKnX ypaBHEHUH.
Onpenenuren U UX CBONCTBA.

[TonsTue onpenenutens. MUHOPHI B alnreOpandecKue JOTOTHEHHUS.

Cucrembl TMHEHHBIX aNTreOpanvyecKux YpaBHEHUM, OCHOBHBIC MOHATUS U ONIPEICTICHUS.
[IpaBuno Kpamepa pemieHus: cucteM JTMHEWHBIX ypaBHEHUH.

OO6parnast maTpuiia U €€ BEIYUCICHHUE. Y CJIOBUE CYIIECTBOBAHMS OOPaTHOM MAaTPHUIIBI.

. Pemenue cucreM JInHEHHbBIX alireOpandeckux ypaBHEHUI METOIOM 0OpaTHOM MaTpHIIbI.

. Meron I'aycca penieHus: CUCTEM JIMHEMHBIX YPaBHEHUM.

. Perienrie mpon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHHH MeToaoM ["aycca.

. Panr matpunsl. Teopema Kponekepa — Kanemu.

. OnHOpOJHBIE CcHCTEMBbl JMHEWHBIX ypaBHeHUil. Kputepuil cyliecTBOBaHUS HETPUBUAIBHBIX

peuieHui.

ITonsTe BEKTOpa U TUHEWHBIE ONIEpallMK HaJl BEKTOPaMH, CBOMCTBA ONEpaLHii.

Jluneiinass KOMOUHALIMSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCHUMOCTb T'€OMETPUUYECKUX BEKTOpoB. Kpurepuit
JIMHEWHOM 3aBUCUMOCTH.

ITonsarue 6a3zuca. KoopauHatsl BeKTOpA.

OpTtoHOpMUpPOBaHHBIH 0a3uc. PaznoxkeHue BeKTopa o BeKTopaM Oaszuca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
VYcnoBus OpTOroHaJIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

JInnelHbIe IPOCTPAHCTBA.

Martpuua nepexona ot 6a3uca K 6asucy.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI.

AHaJIuTHYeCKasA reomMeTpust

CucreMbl koopauHar. JlekapTOBbl NPSAMOYTOJIBHBIE KOOPAMHATHI Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

ITonspHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI ypaBHEHUH IIJIOCKOCTH U IPSMOM.

Brruucnenue paccTossHUNM MEXy IBYMs TOYKaMH, TOYKOM U IPSAMOU, TOUKOU U IIJIOCKOCTBIO.
Beruncienue paccTossHAA MEKIY CKPEIIUBAOIIUMUCS MTPSMBIMHU.

Brruucnenue yrioB MexXay ABYMs IPSIMBIMU, IIPSMOU U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBble BTOporo nopsiika MX reoMeTpUYECKHe CBOWCTBA M ypaBHeHHUs. [IpuBeneHue kpuBoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

KanoHnveckue ypaBHeHHUs SIUIHMIICA, TUIIEPOOIIBI, TapaboIIb.

YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPsIJIKA.

Kanonnyeckue ypaBHeHHUs1 Cephl, SJUIUIICOUA, KOHYCOB, THIIEpOOJION 0B, TapaboIouI0B.
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TunoBble BapuaHThI OMJIETOB
o JucuuIuiiHe «JIuneiinas anaredopay»

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHUS POCCUNCKON ®EJIEPAIIN
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHME BBICHIET'O OBPA3OBAHIMA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM IOJHUTEX)

@akynpTeT 0a30BBIX KOMIETCHIIUH, Kadenpa «MaremaTtnka»
HNuctunuHa  «JIuHeiHas anreOpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenurtenu v UX CBOWCTBA.

B (1 2] B [—1 2]
2. Pemmth MatpuuHOe ypaBHeHue AB =4 eciu 2 1 01,
{xl +2x, =1
3. PemmTs CHCTEMY METOIOM 00paTHON MaTpurp (2% —3% =12

4. Jlamsl BekTopsl ¢ =(=5.98), b =(-3,1,-2), ¢=(-8,10,-10) [IpoBepuTh — KOMIIAHAPHKI JIH OHH.

Eciu Het, HaiiTh 00beM Mapaluleienuie/a, IOCTPOEHHOro Ha BEKTopax 4,b.c¢.

5. Haiitu yron mexuy Bektopamu ¢ = (L=2-2) i b =(2,0,1)

VYr1BepxkaeHo Ha 3aceganuu kadenpsl MmaremMatuku «_30» 04 2025 r., mpotokosa Ne 7

3aB. xadeapoi O.M. bapanosa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEJNEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKUM MOJUTEXHUYECKUW YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MNOJIMTEX)
®daxynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»

Hucuunnuna «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOunanus BektopoB. baszuc. Koopaurats! BekTopa.

1 0

1 2 -1
A=|3
2. BBI4HCIHTH OnpeenuTens Matpuisl C = 4" | eciu 01 1)
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4x) —2x, +3x;3 =12,
X +5x, —3x; =1,
3. Pemmte cucteMy ypaBaeHuit merogom [aycca (2% +3% =2x3 =3
4. Tloka3ath, uto Bektopsl 7 =(L,-L2) = 7 =(2,0,3) = p=(-2.-L1) oGpazyror Ga3uc B IpocTpaHCTBE.
5. JlaHo obmiee ypaBHeHue npsmoii  —2*+3V—5=0. Hanucars: ypaBHeHHE NPAMOii C YIIIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE MPSIMON B OTpe3Kax; HOPMAIbHOE YpaBHEHHE MPSMOI.
YTBepxkaeHo Ha 3acenanun Kadeapsl MareMaTuku « 30» 04 2025 r., mpotokos Ne 7

3aB. xadeapoit O.M. bapanosa / /

J114 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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