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

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:
- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;
- mpuoOpeTeHue CTYACHTaMH LIMPOKOr0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUU U

HaBBIKOB;,

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HHIYKTHBHOMY M JEIyKTHBHOMY MBIIICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHME CTYyJIEHTaMH pa3BUBaTb HABBIKU CAMOCTOATEIBHOTO H3Y4YEHMs y4eOHOW U
Hay4HOU JIUTEPATYPBI, COJIEpKAIIEH MATEMAaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- TOJTOTOBKY CTYAEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaTM(PHUKALMOHHOM

XapaKTepUCTHKON OakaliaBpa MO HampaBICHUIO,

B TOM uucie (opMupoBaHUE YMEHUN

UCIIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO bl B PO ECCHOHATIBLHOM 1A TEIbHOCTH.
- TOATOTOBKY BBICOKOKBAJIM(DULMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX
U(pPOBOK TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTUYECKHUX PHCKOB COBPEMEHHOH IH(POBOI

OKOHOMHKHU.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHEI «JInHelHas anreOpay clielyeT 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 aucuuruinHe «JIuHelHas

anreopa»

HampaBlieHO Ha (opmupoBaHHE

y obyuaromuxcs cieayromux komnerenuuii B coorserctBun ¢ ®I'OC 13.03.01 Tennosneprerrka

U TeIUIOTeXHHKa (YpOBEHb

OakayiaBpuaTta),

YTBEpXKACHHBIM IIpUKa3oM MuHHUCTEpCTBA

obpasoBanus u Hayku Poccuiickoit @eaepannn ot 28.02.2018 No 143

Koa v HaumeHoBanue KOMIETeHIM A

HNHaukaTopbl JOCTHKEHUS
KOMIIETeHIIUH

OIIK-3. Cnoco0GeH NprUMeHsTh
COOTBETCTBYIOIIUHN (HU3UKO-MATEMATUUESCKUMA
anmnapar, METOZbl aHaJIN3a U MOJIEIIMPOBaHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTATBHOTO
VCCJIEIOBAHMSI IIPU PELICHUH
MpoeCCHOHANIBHBIX 337124

NOIIK-3.1. IIpumeHnsieT maTeMaTHYECKUI
anmnapar ucclieZJoBaHUs (PyHKINN, TUHEHHOM
anreOpbl, TU(GepeHInaTbLHOrO |
MHTErpajbHOTO UCUUCIICHHUS], PSAOB,

Qg depeHaIbHbIX YpaBHEHUN, TEOPUU
(yHKIUH KOMIUIEKCHOTO IEPEMEHHOT0,
YHCIIEHHBIX METOIOB;

HOIIK-3.2. TlpumensieT MaTeMaTUYECKUMA
anmapar TeopuH (QyHKIIMH HECKOIbKUX
MIEPEMEHHBIX, TEOPUHN PYHKIIHUH
KOMIUIEKCHOT'O IIEPEMEHHOT0, TEOPUHU PSIOB,
Teopuu AU PepeHInanbHbIX YPAaBHEHUI;
NOIIK-3.3. IIpumeHnsieT MaTeMaTHYECKUI
anmnapat TEOpHH BEpOSITHOCTEHN U
MaTeMaTH4ECKON CTaTUCTUKH;

HOIIK-3.4. [IpumeHsieT MaTeMaTUYECKUI
anmnapar YACJIEHHBIX METO/I0B;
HOIIK-3.5. JleMoHCTpUpYET TOHUMAaHUE
(U3NYECKUX SBICHUHA U yMEeT IPUMEHSTh
(buzmvecKre 3aKOHBI MEXaHUKH,
MOJICKYJISIPHOM (pU3HKH, TEPMOJMHAMUKH,




JNEKTPUYECTBA U MArHETU3MA ISl PEIICHUS
TUIIOBBIX 3a7a4;

HOIIK-3.6. JlemoHCTpUpYET 3HAHUE
3JIEMEHTaPHBIX OCHOB ONTHKHU, KBAHTOBOM
MEXaHUKHU ¥ aTOMHOW (DU3UKH;

HOIIK-3.7. JleMoHCTpUpYET TOHUMaHUE
XMMHUYECKHUX IPOLECCOB

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOM dactu Onoka bl: Moapynp «MaTtemaTtuueckue H
€CTECTBEHHO-HAay4Hble AUCHUILINHBD. E€ n3ydyeHue obecrieunBaeT n3y4eHue TUCIUILIINH:

B ob6sazamenvhoti vacmu:

MaTeMaTHYECKUN aHAJIN3;

¢duzuka;

XUMMUS;

AJIEKTPOTEXHUKA U DJIEKTPOHUKA,

TUAPOra30qMHAMHUKA;

TEOPETHYECKAsT MEXAHUKA;

SKOHOMMKA U YIPABJIECHUE B DHEPIETUKE;

IporpaMMHOe oOecrieueHue Uisi NpoecCHOHAIbHON JEATENIbHOCTH B IHEPreTHUECKON

OTpAacIIH.

3. CTpykTypa u cojepKaHue TUCHUILINHBI

OO0m1ast TpyJ0EMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI -108 yacos.

3.1. Buapl yueOHoii paGoThbl M TPYI0EMKOCTh

3.1.1. Ounas ¢popma 00y4eHust

Ne i/m
Bup yueoHoii padoThl Koawecrso Cemectp 1
4acoB
1 AyIMTOpHBIE 3aHATHS 48 48
B ToM yncie:

11. Jlexumn 16 16
12. CeMuHapcKue/IPakKTHUECKUE 3aHSITUSI 32 32

13. JlaGopaTopHble 3aHATHS - -
2 CamocrtosiTeibHasi padoTa 60 60

3 IIpoMeskyTOUHasI aTTeCTALUS

9K3aMeH €] €]
Hroro 108 108




3.2. Temaruyeckuii IJIaH U3YYeHUS TUCHUILINHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coneprkanue pa3aesoB JUCHUIIMHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUTIIMHBL. OCHOBHBIC ATAIbl Pa3BUTHS JUCIUILINHBL.
CrtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMU JIUCHUIUITMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonsitue matpunel. Buasl matpui. JleiictBus Haa maTpuiaMu. Oniepaiuu HaJl MaTpUIlaMU
U KX CBONCTBA. Onpenenureny, WX CBOWCTBA W BbIYMCICHHS. [loHATHS MHUHOpa U
anreOpanvecKoro JONOMHeHU. Pa3iokeHne onpeaenuTeis 1Mo 3JIeMEHTaM CTPOKHU HITH CTOJIOIA.
Brruucienue onpeaenuteneil pa3auyHOro mopsaka.

OOpaTHass MaTpulla U aJrOpPUTM €€ BBIUKCICHHS. OJEMEHTAapHble MpeoOpa3zoBaHUs
Mmatpull. [IpuBeneHre MaTpulibl K JUAroHAIBHOMY WJIM TpalelueBUIHOMY BUAy. MarpuyHas
(dopMa 3arucu CUCTEMBbI JIMHEHHBIX alireOpandyeckux ypaBHeHui. Panr maTpuisl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajIre0pandyecKux ypaBHeHUI.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MTOHATHS. Pelienne cucrtem
JUHENHBIX ypaBHeHMH MeronoM Kpamepa, meTonom oOpaTtHoil maTpullpl, Meronom [aycca.
Teopema Kponekepa — Kamemm. PemeHue npou3BOJIBHBIX CUCTEM JIMHEHHBIX YpPaBHEHUU
MeronoM I'aycca. Pemienue OZHOPOAHBIX CHCTEM JIMHEHHBIX ypaBHeHMHU. Kpurepuii
CYILLIECTBOBaHUS HETPUBUAJIbHBIX PEIICHUH.

Pa3neu 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanuy HaJl BEKTOpaMH, UX CBoWcTBa. JInHeiiHble KOMOMHAIMH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTD pa3nokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMELIaHHOE NMPOU3BEACHHSI BEKTOPOB, UX CBOMICTBA. Y CIIOBUS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKalIsApHOrO,
BEKTOPHOTO W CMEIIAaHHOTO TMPOU3BEACHUM BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3zuce.

Tema 3. Jluneitnble nmpoctpaHcTBa. I[loHsTHe Oa3zuca MpoCTpaHCTBA T€OMETPUUYECKHUX
BekTOpoB. [IpeoOpa3oBanne MaTpuIlbl JIMHEHHOTO onepaTopa Mnpu nepexojie ot 6asuca k 0asucy.
CoOcTBeHHbIE 3HAUSHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznen 3. KoMmjiekcHbIe YHCJIA H MHOTOYJIEHBI

IlonsiTe xoMIekcHOro uyucna. QPOpMbl 3allUCH  KOMIUIEKCHBIX 4Hcen. JlelcTBus Han
KOMIUTEKCHbIMU unciamu. @opmyia Myaspa. 3Biieuenne KOpHS n-0i MOJIOKUTENBHONW CTEIICHA
U3 KOMIUIEKCHOTO uncia. Pa3nokeHrne MHOrouwieHa Ha MHOKUTEIH. OCHOBHas TeopeMa anreOphl.

Pa3nes 4. AHaqinTHYeCKAsl TeOMeTPHA



Cucremsbl KoopAauHaT. JlekapTOBBI IPSAMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJIOCKOCTH

Pasnuunble THIBI ypaBHEHUH IUIOCKOCTH U YPAaBHEHUH MTPSAMOM (Ha IJIOCKOCTH U B IIPOCTPAHCTBE).
Brluucnenue paccTossHUNA MEXy 1BYMs TOUKAaMHU, TOUKOU U MPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTossHUS MEXTY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brluncienue yrioB Mex1y ABYyMsl IPSAMBIMHU, IPSMOM U TUIOCKOCTBIO, IBYMS IJIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPSAKA

KpuBble BTOpOro nopsjaka, ux reoMeTpUuYecKre CBOWCTBa M ypaBHeHus. IIpuBenenue kpuBoi
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHU]LY.

VYpaBHEHHE MOBEPXHOCTH BTOpOro mopsiaka. Kanonumdeckue ypaBHeHUS chepbl, JUIUIICOUAA,
KOHYca, Threpooonaa, napadoiouaa.

3.4. TemaTnka NnpakTHYeCKHMX 3aHATHUI M0 TUCHHUIINHE
«/Iuneiinas anredpa»

3.4.1. Ounas ¢popma o0y4yeHus

Ne 3ansTus Tema 3ansTHS

1 Pazneu 1. DiieMeHTBI JTMHeHHOI aaredpbl. MaTpulibl, 1eHCTBUS
HaJl MAaTPUIIAMHU.
OHpCIIeJH/ITeJH/I, MX CBOMCTBA M BBIYHCIICHHUE. ManI/I‘IHaﬂ 3aI1ucChb

2 CUCTEMBI JINHEHHBIX YPAaBHEHUM.

3 OOpatHasi MaTpuLa U €€ BBIYHUCICHHE.
CucreMbl TMHEHHBIX alredpandyeckux ypaBHEHHH, OCHOBHbIE

4 IIOHATUSA U ONpeleIeHus. PenieHue cucTem JINHEWHBIX YPaBHEHHUM
meronoM Kpamepa, mero1oM 00paTHOM MaTpuUILbl

5 Pemenne cucreM IMHENHBIX ypaBHEeHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JJUHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pasnen 2. DuieMeHTBI BeKTOPHOM aJjre0pbl. Bekrtopsl.
JInHeliHble omepanuMy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHEWHOe
7 IIPOCTPAHCTBO I€OMETPUYECKUX BEKTOpOB. IloHATHE JMHEWHOU
KOMOMHAaIlUM BEKTOpOB. JIMHEHHO He3aBUCHMbIE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsiTue ©Oa3uca MNpoOCTpaHCTBA TE€OMETPUUYECKUX BEKTOPOB.

3 Koopaunats! BEKTODA. OpTOHOPMUPOBAHHBIN 6asmuc.
KonnuueapHocTh,  OpPTOTOHAJLHOCT U KOMILJIAHAPHOCTH
BEKTOPOB.
CkanspHOe TPOU3BEJIEHUE BEKTOPOB M €ro CBOICTBa. YcClOBUE
9 OpPTOTrOHAJIBHOCTH BEKTOPOB. BeKTOpHOE MNpou3BENEHUE MABYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMeniaHHoe MpOM3BEIEHUE TPEX BEKTOPOB M €ro CBOICTBA.
Brruucnenne o0beMa mapajuienienuiena U MupaMuibl. Y CIIOBUE
10 KOMILJTAHAPHOCTH BEKTOPOB. Brruucnenue CKaJIIPHOTO,
BGKTOpHOFO U CMCHIAHHOTO HpOI/IBBe,Z[eHI/Iﬁ BCKTOpOB, 3aJaHHBIX
KOOpJMHATAMH B OPTOHOPMHPOBAHHOM Oa3uce.




Jlunelinple mpocTpaHcTBa. Pa3sMmepHOCTs M 0a3uc JMHEHHOTO
IPOCTPAHCTBA.

Matpuna nepexoma ot Oasuca k 0Oasucy. IlpeoOpaszoBanue
KOOpJMHAT BEKTOpa TMpH HW3MEHeHWH Oa3uca. JInMHelHbIe
OTIepaTopBl, ACUCTBUS C IMHEHHBIMU oniepaTopaMu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

11

Paznen 3. KommjiekcHble YHCIa M MHOTO4YieHbl MHOXXECTBO
KOMIUIEKCHBIX 4ucea. DopMbl 3amucyh KOMIUIEKCHBIX YHCEIN.
JleictBus  HaJ  KOMIUIEKCHBIMM  4uciaMmu.  PasziioskeHue
MHOTOYJICHa Ha MHOYKHUTEJIN, OCHOBHAs TeopeMa anreopsl

12

Pasznen 4. AHaIUTHYECKAS reomMeTpusi

13 .
CucreMsl KoopauHaT. Pasznuunble TUIIBI yPaBHEHUN IUIOCKOCTH

14 PasnuuHble THIBI ypaBHEHHMHM IIPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3anMHOE pacnonoxeHue IMpsMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. Bpruncienne paccTosiHUM MEX Iy ABYMs TOUYKaMH,
TOYKOM M  IpsAMOH. DBpluucieHue  pacCTOSHHUSA — MEXKAY
CKpEIIMBAIOIIMMHUCA  NpSAMbIMU. B3auMHOE  paclonoxeHue
IUIOCKOCTEW. DBplunciaeHne paccTOSHUM MEXAY TOYKOW U
IJIOCKOCTBIO

16 KpuBble BTOpPOro mnopsaka HX T€OMETPUYECKHME CBOMCTBA.
VYpaBHeHUs uMIica, runepoosisl, napadossl Obliee ypaBHEHHE
KpHUBOW BTOpOTO nopsaxa. [IpuBenenne KpuBoil BTOpOro MopsiaKa
K KaHOHM4ecKOoMy Buay. IIoBepXHOCTH BTOPOro nopsiaka

4. YueOHO-MeTOAMYecKOe M HH(POPMALIMOHHOE O0ecneyeHne

4.1. HopmarTusubie 10kyMeHTbI 1 'OCTb1

OI'OC 13.03.01. TemnnosHepreTrka U TEIUIOTEXHUKa (YpOBEHb OakanaBpuara), yTBEPXKIEH
nprka3oM MuHucTepcTBa 0Opa3zoBaHus U Hayku Poccuiickoit ®eneparyu ot 28.02.2018 Ne
143

AxkanemMuyeckuil yueOHBIH Tu1aH 1o HanpasiaeHuto noarotoBku: 13.03.01 TemnosnepreTuka u
terioTexHuka. [lpodpuns: MHTENnekTyanpHble TeroBble sHeprocucteMsl. @opma 00yUdeHUs
— ouHas. 2026.

AkaneMudeckuil yueOHBIH 1aH 1o HampasyieHuto noaroroBku: 13.03.01 TernosHepreTrka u
teruiotexHuka. [Ipoduns: MHTENnneKTyanbHble TeIIoBble SHeprocucreMsl. @opma 0O0ydeHus
— 3a04Hasd. 2026.

Vka3 Ilpesunenta Poccuiickoit @enepanuun ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEeXHOJIorn4eckoro passutus Poccniickoit denepanum».

[Tpuxa3z MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O0 yrtBepxkaenun Ilopsnka nOpuMeHEHUss  OpraHu3alUsSM{, OCYLIECTBIISIOIIUMU
00pa30BaTeNbHYIO JEATENBHOCTD, AIIEKTPOHHOI'O o0yueHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN IPU pealin3alii 00pa30BaTEIbHBIX IPOTPAMMY.

4.2. OcHoBHas JUTEpPaATypa

3abonorckuit B.C. Jluneiinas anredpa v aHaIUTHYECKasi reoMeTpust (Y4eOHBIH KOMIUIEKC):
yaeOHoe mocobue, 2-e uza. Crep. M.: U3n-so UHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBaHue: OakanaBpHar).



2. Cupotuna U.K. Jluneitnas anre6pa v aHaTUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KyPC:
yuebHoe mocobue st By3oB. CII6, M3xa-Bo Jlans, 2022. 180 c.

3. Kypc neknuii mo guHeWHON anreOpe W aHAIMTUYECKOW reoMeTpuH: ydeOHoe rocobwue. //
Kynpssues b.1O., Matsam B.1., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMWN», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. nexTpoHHBIi pecypc. |

4.3. JlonmoJiHMTEJbHAs JUTEpaTypa

1. KpaTkuii Kypc BBICHICH MaTeMaTHKH [DJIEKTpOHHBIM pecypc]: ydeO. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpaHa.] .

2. 3y6kos B.T'., JIsxoBckuii B.A., MapteiHenko A.M., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKHX BBICIINX YUeOHBIX 3aBefneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Uneun B.A., Ilo3nsax O.I'. Ananutudeckas reomerpus. M.: Hayka. ['maB. pea-ust ¢pusuko-
MaTeM. JUT-pel, 1988. 224 c.

4. bexknemumen, /J[.B. Pemenue 3amau u3 Kypca aHAJIUTUYECKOW T'€OMETPUU M JIMHEWHOMU
anreOpsl [DIEKTPOHHBIN pecypc]: yued. mocodue - DIeKTpoH. aaH. - MockBa: Ou3mMatiur,
2014. - 192 c. [Pesxxum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana.

4.4. DaeKTpoOHHBbIE 00pPa30BaTebHbIEC PECYPCHI

[IpoBenenue 3aHATHH W aTTECTallMi BO3MOXKHO B JMCTAHIIMOHHOM (opmare ¢ MpUMEHEHHEM
CUCTEMBl TUCTaHUUMOHHOro oOydeHus yHupepcurera (C/IO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemMaTHKay IEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo BceM pazjienam
IIPOrPaMMBI:.

Hassanue D0P

JluneiiHas u BekTopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKas TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneitnast anredpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAJIMTHYECKasi FeOMEeTPHsl

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.

HOpr}lOK IMPOBCACHUA pa60T B AUCTAaHOHMOHHOM @opMaTe YCTaHABJIIMBACTCA OTACIbHBIMU
pacmlopsDKeHUSMH TIPOPEKTOopa MO yuyeOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOTUYEeCKON
paboTHL.

Ka)KI[BIfI CTYJIGHT O6CCHC‘-ICH I/IH)II/IBI/II[yaJ'IBHI)IM HeOFpaHI/ILIeHHI)IM I[OCTYHOM K BHGKTPOHHOﬁ

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

WHTepHET-pecypCchl BKIIOYAIOT Y4eOHO-METOJAMYECKHE MaTephaibl B O3JCKTPOHHOM BHJIE,

IpeJICTaBJICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTn4eckoro 00pa3oBaHUsDY

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

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

[Tone3ubie yaeOHO-METOAMUYESCKIE U MHPOPMAITMOHHBIC MaTePHaJIbl TIPEACTABICHBI Ha calTax:
http.//exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHOOPMAIIMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTH «MIHTEepHET» ISl OCBOCHUS

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
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/

4.5. JIuieH3MOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecrieyeHue
Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJagarTes | (JIMUEH3UOHHOE, | POCCHIICKUX MPOrpamMM st
b) CBOOOIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1 | Astra Linux | OO0 JIuneH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT" 75

4.6. CoBpeMeHHbIe npodeccuoHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX AJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcbliIka Ha pecypc

JocTynHoCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

https://stackoverflow.co

JocTtynHa B cetn

Stack Overflow ) WuTepuer 6e3
m,
OTpaHUYECHUN
Nudopmanmonnsie pecypest Cetdt | http:// www.consultant.ru | JloctymHo
KoncynperantlIimroc
ITopran PenepanbHbIX
FoCy1apCTBEHHBIX http://www.fgosvo.ru. HoctymnHo

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BbICILIEr0 00pa30BaHuUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp

https://e.lanbook.com/

JocrtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN
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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
http://www.consultant.ru/

IPR Books https://www.iprbookshop [ locTtymHa B ceTn
.ru/ WuTepuer 6e3
OrpaHUYECHUN

IIpodeccnonanbHbie 6a3bl JAHHBIX

ba3za naHHBIX Hay4YHOI http://www.elibrary.ru HoctymHo
ANEKTPOHHON OHOIMOTEKH

(eLIBRARY.RU)

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

noJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduueckas u
HayKOMETpHUIeCKast
(6bubmmomeTpuueckas) 6a3a TaHHBIX

5. MaTepuajibHO-TeXHHYeCKO0e o0ecreyeHune JUCHUIINHbI

MaTepI/IaﬂbHO — TeXHHA4YECKas Oa3a YHUBCPCUTCTA oOecrieynBaeT IMPOBCACHNEC BCCX BUI0B
3aHATHH, IPETYCMOTPEHHBIX Y4EOHBIM IIJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM U
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kagpenpa «MatemaTuka» He pacronaraecT COOCTBEHHBIM ayAWTOPHBIM (OHIOM U
UCIOJIb3YET yueOHbIe ayAUTOPUU U3 00111ero (OoH1a YHUBEPCUTETA.

[lpy HeoOXOIUMOCTH JJsI TPOBEICHHS HMHTEPAKTHBHBIX IPAKTUYECKUX 3aHITHIH
HCIIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToau4ecKkue peKOMeHIalu

6.1. MeToanueckue peKOMeHIAIUH I MPENoAaBaTesl 0 OPraHNu3anuu
00y4eHuUs

[Ipexne Bcero, cienyeT oOpaTUTh BHUMaHUE CTYJACHTOB Ha TO, YTO MPAKTHYECKU BECHh
U3ydaeMblil UMM MaTepHai He TpeOyeT Kakon-1100 crielaabHOM (JI0MOIHUTENbHON) HOATOTOBKU
M BIIOJHE MOXET OBITh YCIEMHO M3YYCH, CCJIIM CTYACHTBI 6YI[YT II0CCIIaTh 3aHATUA,
CBOEBPEMEHHO BBINOJIHATH IOMALTHHUE 33/1aHUs U TI0JIb30BATHCS (IIPU HEOOXOUMOCTH) CUCTEMOM
IIJTaHOBBIX KOHCy.]'H)TaIII/Iﬁ B TCUCHHUC KaXXI0ro ceMecTpa. BOIHGI[HH/IC B KypC MaTcMaTHUKH
pa3elbl ABISAIOTCS KJIACCUYECKUMU, B TO K€ BPEMsI OHHM MPAKTUUYECKU OPUEHTUPOBAHBI, TaK KaK
HUMEIOT LIMPOKOE PACIIPOCTPaAHEHHE /IJISl PEIIEHUs pa3HOT0 PoJia 3a]ja4 BHYTPH cCaMOi MaTeMaTHKU
Y TIPUKJIAHBIX 3a/1a4. FIX 0CBOEHUE MOMOKET CTYJEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
SACHO CTPOUTH YCTHYIO M INMHUCBMCHHYIO pP€4b, YCICHIHO IMPUMCHATH HAKOIUJICHHBIC 3HAHUA B
npodecCHOHATBLHOMN 1A TENTbHOCTH.

HeoOxonumo ¢ camoro Hayaia 3aHATUH PEKOMEHIOBATh CTYJIEHTAaM OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB JUIS NMOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIeTyeT 0053aTeIbHO MPOUH(POPMHUPOBATH
CTYJICHTOB O BUJIE U (OpMe MPOMEKYTOTHON aTTECTAIlMU 110 TUCIUILUIMHE, CPOKaX €
IIPOBEJEHUS, YCIOBUAX JIOIyCKa K POMEKYTOYHON aTTeCTallui, IPUMEHAEMBIX BUAAX
MIPOMEKYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOpEeTUYECKOro MaTepuasa JOJKHO CONPOBOXKAATHCSA WIUIIOCTPATUBHBIMU
nmpuMepamu, TIATCIIBHO OT06paHHBIMI/I mpenoaaBaTcyieM Tak, 9TOOBI TEXHUYECKHE TPYAHOCTHU U
BBIKJIQJKM IpU PELICHUM 3aJauyd HE OTBJIECKAJIM OT IJIaBHOTO: OCMBICIEHMS HJIEU U CYTH
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pUMeHseMbIX MeTo0B. Cnenyer Bcerja yKas3blBaTh NPUMEPhI NMPAKTHYECKOTO MPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmy.

[IpakTuueckue 3aHATUS AODKHBI ObITh OPraHU30BaHbI MIPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBaJOCh BpeMs HA TEPUOJUYECKOE BBIMOJIHEHHUE CTYyJEHTAMHU HEOOJbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepHara.

[IpenonaBaTens, BeAyIMIMA NpPAaKTUYECKUE 3aHATHSA, JOJDKEH COIJIAaCOBBIBATH Y4YEeOHO-
TEMaTUYECKH IJ1aH 3aHSATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYECHUH.

[IperonaBaTento ciuemyer A0OMBATBCS CHCTEMAaTHYECKOH HENpPEphIBHOW  pabOThI
CTYJICHTOB B TE€UEHHUE CEMECTpa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYJIEHTOB M MPUBJIEKATh UX K
Hay4YHOH paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/IAX U KOHKYpCaX.

CTyneHT [OJDKEeH OllyllaTh 3auHTEPECOBAHHOCTh IPENOAABATENs] B JOCTHXKCHUH
KOHEYHOT'O pe3yJibTaTa: B IPHOOPETCHUN 00YJaIOIMMHUCS IPOYHBIX 3HAHUH, yMEHUH U BIIaJCHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3a1a4d B mpodeccuoHanbHOM e TeIbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJIOTHH

Bo3MokHO TpoBeleHUE 3aHATUN W aTTeCTalluid B JHUCTAaHIIMOHHOM ¢opmaTe C MPUMEHEHUEM
CUCTEMBbI JUCTaHIMOHHOro oOyueHus yHuepcutera (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoit «MaremaTika» 3JEeKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).
[Topsimox mpoBeneHust pabOT B AMCTAHIIMOHHOM (OpMaTe YCTaHABIUBACTCS OTACIbHBIMU
pacopsDKEHUSAMH MIPOPEKTOpa MO y4uyeOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboThL.

6.2. MeToanueckne yKazaHus 1Jjisi 00y4al0IIMXCsl 0 OCBOEHUIO
AUCHUNTHHBI

Pa3znesn: 3j1eMeHTHI JIMHEHHOM aaredpbl

Matpuusl U onpeaenurtean. lIpexie Bcero, CTyIeHT JOKEH MOHATh, YTO MAaTpHULIA —
3TO Tabynua yucen (MpudeM 3Ta Tabauna MOKeT UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, a
MOYKET OBITh U MPSAMOYTOJIbHOI), @ OIIPEEIUTENb- 3TO YHUCIIO, 3aAIIUCHIBAEMOE B BUJIE KBaIPATHON
TaOJIMLIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MaTPHII.

Crenyer o6paTuTh 0c000€ BHUMAaHUE HA ONEPALIMI0 YMHOXKEHUS MPSMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM TOJIy4YaeTcsl HOPSAJ0K MaTpULlbl — pou3BeneHns. OCOOEHHOCTh MaTPUIL TAKXKE
COCTOMT B TOM, YTO INPOU3BEACHHE MATPHI] HE MEPECTAHOBOYHO, TO ecTb AB # BA .Cnenyer
00s13aTeNbHO YOeIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIME 3aauu.

BaxHbIM siBiIsIeTCs OHATHE 00paTHOM MaTpuilbl. Hasmo 3HaTh yclioBHE CyIECTBOBAaHUS
00paTHON MaTpHIbl U aIrOpuTM ee noctpoeHus. [locie ee BbunCIeHUS 1EIECO00Pa3HO eIaTh
TIPOBEpPKy TPABHIBHOCTH pEIIEHHs, BHIIOJHUB oOnepanuio ymMHOxeHus A A=E (gomxHa
HOJYYUThCS €IMHUYHAS MaTPULIA)

[Ipu u3zydenun onpenenureneil Hajo YETKO YCBOUTh NOHATHUS MUHOPA, alre0panyeckoro
JIOTIONIHEHUS, 3HaTh MHOTIOYMCIIEHHBIE CBOMCTBa omnpenenutens. s OCBOEHUS TEXHUKHU
BBIUMCJICHHS OIpeNeIuTeNeil 1enecoo0pa3Ho, BbIOpaB NMPOM3BOJIBHBIN ONpPENENUTENb BBILIE
TPETHEro MOpsAKa, PACKPBITh €r0 pa3IMYHBIMU CIOCOOAMU, IPUMEHSISI PA3JI0KEHHE U [0 CTPOKaM
u 110 ctosbuaM. O6paTuTe BHUMaHue, Kakie CTPOKH (CTONIOLbI ) TPEANOYTUTEIbHEE BRIOUPATD JJIs
PACKpBITUSL ONpEIENUTENs, YTOObl yNPOCTUTH ero BbluucieHue. OcoOeHHO 3(P(EKTUBHO
BBIUMCJIEHHE ONpPEAENUTEN C MOMOIIBI0 3JIEMEHTAPHBIX MpeoOpa3oBaHUM, MPUBOASAIINX €ro K
TPEYroJbHOMY BUAY.

[Ipn wm3ydeHuu pemieHH cUCTeM JHMHEWHBbIX anreOpanueckux ypaBHeHuil (CJIAY)
oOpatuTe BHUMAaHUE, IPEXJIE BCETro, Ha MOHATHE PEIICHUS] CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS
pelieHuit B 3aBUCHMOCTH OT COOTHOILIEHHUS MEXAYy PaHroOM MAaTpHUIIbl, paHIOM pacIIUpPEeHHOU
MaTpHIlbl CUCTEMBl M YHUCIIOM HEHU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHHUMaHUE Ha YCIOBUS
npuMmeHnenus popmyn Kpamepa u metona o6patHoil MmaTpulibl. BHumarensHo pa3depute nmpumepbl
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pellieHusT MPOU3BOJBHBIX CHUCTEM JIMHEHHBIX anredpandyeckux ypaBHeHud wmetogom [aycca
(BBeieHHE OA3UCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).
Pa3znesn: DiieMeHTHI BEKTOPHOI ajredpbl

IIpy wu3yuyeHuM nNaHHOM TeMbl OOpaTUTE BHUMAHUE Ha JIMHEHHBIE OlEpaluu Hal
BEKTOpAaMHU, Ha IOHATUSA JIMHEMHOW HE3aBUCUMOCTH W JIMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE 0a31ca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3rca),
Ha pa3yio’KeHHe BEKTOpa Mo 0asucy.

3HaTh OIpeseeHe, TEOMETPUUECKHUE CBOMCTBA CKAJISIPHOI0, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYJIBI /IS X BHIYMCICHHUS B BEKTOPHON U B KOOPIAWHATHON (hopme.
OO0s3aTenbHO 3HATh U YMEThb IPOBEPATH YCJIOBHSI OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTU U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nes: KOMIJIEKCHBIE YMCJ1a 1 MHOTOYJICHBI

B »TOoM pa3pene, mpexne Bcero, Hago MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH
pacuIMpeHreM TOHATHS JEHCTBUTENBHBIX YHUCEN, 3HATh ONpeAeNieHHe M TpU (OPMBI 3alHCH
KOMILJIEKCHOTO yrcna (aJredpanvyeckyro, TPUTOHOMETPUYECKYI0 M IOKa3aTelbHYIO),
FEOMETPUUECKYIO0 HHTEPIIPETALIMIO KOMIUIEKCHOTO YKCia U B3aUMHO-OHO3HAYHOE COOTBETCTBUE
MEXIY MHO>KECTBOM KOMIUIEKCHBIX YHCEIl 1 MHOXKECTBOM TOUYEK KOMIUJIEKCHOM IJIOCKOCTU. 3HATh
dopmyny Oiinepa. KomrmekcHple dYucia MOXHO H300pakaTh € TOMOIIBIO BEKTOPOB Ha
KOMILUIEKCHOW IUIOCKOCTH. [To3TOMYy omepaunuu CiiokeHUs M BBIUUTAHHUS KOMIUJIEKCHBIX YHCEN
MOTYT OBITh CBEICHBI K OTIEpAIMSIM CIIOKEHUS i BBIUUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTe ¥ yMeTh BBINOJHATH ONEpPAllUd YMHOKEHHUS, IEJICHMs, BO3BEACHUS B
MOJIOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YMCEJl, 3alIMCaHHbIX B TPUTOHOMETPUUYECKON (opMe,
W3BJICUYCHUS KOPHS N-OM CTENIEHH W3 KOMIUIEKCHOTO YHCIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMILJICKCHBIX YHCEI SIBIISCTCS
3aMKHYTBIM, TO €CTh Jf00as anredpandeckas onepanus HaJl KOMIJIEKCHBIMH YUCTIaMH HE BHIBOJIUT
3a npeaesbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath pa3nuuHble BUIbBI PA3JIOKEHUS MHOIOYJIEHA HA MHOXHUTENM JJIs CIy4daes,
KOIJla cpeid KOpHEH MHOIOWIEHa MOTYT OBbITh KPAaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEICHUS
OyIyT UCIOIb30BATHCsl, HAIPUMED, B UHTETPATBHOM MCYUCIIEHUU MPH BBHIYKUCICHUH UHTETPAIOB
OT  JOpOOHO-pallMOHANBHBIX  (YHKUMH, TpU  PELIEHUH  JIMHEHHBIX  OJHOPOJHBIX
T depeHMaIbHbIX YPaBHEHUH N-T0 MOPSIKA C MOCTOSIHHBIMU KO3 PHUIIUEHTaAMU.

Pa3nen: AHaaMTHYECKAs TeOMeTPUs

ITpy u3yueHUM aHAIUTUYECKONH T'€OMETPHUM CIENYET, NMPEXKIE BCEro, MOHATh, UTO €€ 3ajadeu
ABJIIETCS U3YyUEHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATMTHYECKUX METO/I0B anre0pbl
Y MaTEMAaTUYECKOrO aHauu3a. B OCHOBE TAakoro moaxoja JIEKUT METOJ KOOPAMHAT, BIEPBbHIE
cucTeMatuyecku npuMeHeHHbId P. Jlekaprom. OCHOBHbBIE MOHATUS T€OMETPUH (TOUKA, MpsiMas,
IUIOCKOCTh) SIBJISIFOTCS HEONPEeAEIAeMbIMH, U JJISl UX ONUCAHUS NPUMEHSETCS aKCHOMAaTHYeCKUN
METO/I, TMO3BOJISIOUINN YCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYEK MPSAMONW M MHOXKECTBOM JIEHCTBHUTEIbHBIX UYHCENl M, TAKUM O00pa3oM, BBECTH CHCTEMY
KOOpJMHAT.

Hano yetko ycBouTh pa3nuyHbie GOpMbl ypaBHEHHH MPSIMOI U TNIOCKOCTH YMETh EPEXOAUTh OT
o1HOI Qopmbl K apyroi. Cienyer OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEeIIEHUs KJIaCCUUECKUX
3a/1a4 aHAJIMUTUYECKON N€OMETPUM O B3aUMHOM DPACIIOJIIOKEHMM IPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEAEIIATh YIibl U PACCTOSHUS MEXKIY pPa3IMYHBIMU T€OMETPUUECKUMH 00bEKTaMH.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEIIHOe U3yUeHUe TUCIMIUIMHGI « JInHelHas anrebpay,
npuoOpeTeHne HeOOXOAMMBIX KOMIIETEHIIMH, YMEHUN M HaBBIKOB BIJIAQJCHHS MAaTeMaTHYECKUM
amnmaparoM TpeOyeT OT CTyJEHTOB OOJbIION CaMOCTOATENbHOM paboThl. OOpaTUTe BHUMaHHE,
YTO KOJMYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C yUE€OHBIM
IUIaHOM, OOJIbIIIE YKCIIa YacOB, OTBOJUMBIX Ha BCE BUbI Ay AUTOPHBIX 3aHATUH.

7. ®OH/ OLICHOYHBIX CPEACTB
13



®DoH/T OIIEHOYHBIX CPENCTB MpescTaBieH B [Ipunokennu 2 Kk pabodeil mporpaMMe U BKIIOUYAET
pa3aenbl:

1. MeTo bl KOHTPOJIS U OLICHUBAHUSI PE3YJIbTaTOB O0YUYCHHS

2 llIxana u KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. O1ieHOYHBIE CpENICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas aTTecTaius
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Ilpunosicenue 1

1. TemaTu4ecKui IJIaH TUCHUILVINHBI «J/InHeliHasA ajaredpay» Mo HANPABJIEHUIO MOATOTOBKH

13.03.01 TenJio3HepreTuKa U TEIJIOTEXHUKA

[Ipoduns

I/IHTeJIJIeKTyaJIbHLIe TEIJOBbLIC JHEPIrOCUCTEMBI

(0axanasp)

Ouynas ¢popma 00yueHust
I'ox nadopa 2026/2027

Buabl yueOHoii padoThl,

BKJIIOYAsl CAMOCTOSITEIbHYIO Buabi camocrosiTesibHOH padoThI Dopmbl
=3 arrecra
5 = padoTy CTyICHTOB, CrynenroB un
Pasznen E S 11
)
3 = U TPYAOEMKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O 3
IlepBblii cemecTp
Paznes 1. DiieMeHTHI THHEHHOM
1.1 | anredpsl MaTpuiibl, 1eHCTBUS HaJ 1 3 2 2 3
MaTpPULIAMH.
Omnpenenureny, ux CBOICTBa u
BbIUKCIIeHHE. MaTpuyHas 3alich CUCTEMBI
L2 1 numeiinmix Vi 1 4 2 3 *
YPaBHEHHH.
Bouinaua 3aganauii PI'P Ne 1 o quHeiinoi
ajareope .
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1.3

OOparHass MaTpulla U €€ BBIYHCIICHHUE.
MarpuuHasi 3anuch CUCTEMBI JIMHEWHBIX
YPaBHEHUM.

1.4

CucTeMbl TUHEHHBIX aITreOpanvdecKux
yYpaBHEHUN, OCHOBHBIE MTOHSITHS U
onpezeneHus. Pemenue cucreM JTMHEHHBIX
ypaBHeHui MetosioM Kpamepa, Mmetoiom
00paTHON MaTpUIIBI

1.5

Pemenne cucrem IMHENHBIX YPaBHEHUN
MeronoM ['aycca. Panr marpuusl.
Teopema Kponekepa — Kanemnu.

1.6

Merop 'aycca B IpOH3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEeHUN. OQHOpPOIHbBIE
CHUCTEMBI JINHEVHBIX YPaBHEHUM.
CamocrositeibHas padora Nel B
ayIMTOPHH 10 JINHEIHOH ajredpe

1.7

Pa3nea 2. Bextopsl. JIuHeliHbIE onepanuu
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEHHbIE
KOMOUHAIUU BEKTOPOB. JInneiiHo
HE3aBUCUMBIE W JIMHEWHO 3aBHCHMBIC
CUCTEMBI BEKTOPOB.

Brinauya 3aganuii PI'P Ne2 no BekTopHO#
ajareope.

1.8

[Tonsitue Gasuca. KoopauwHaThl BEKTOpA.
KonnuHeapHOCTh, OpPTOrOHAJIBHOCTH U
KOMIUIaHAPHOCTh BEKTOPOB.

10
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BekTopHOE NpOU3BENCHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

11

1.10

CMmenaHHOe TPOU3BEICHUE TPEX BEKTOPOB
U ero cBoicTBa. Bprumcinenue oObema
napajuiejaenunesa. VYcnosue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHBIi Oa3uc. Beruncnenue
CKQJIIPHOTO, BEKTOPHOIO M CMELIAHHOI'O
MIPOU3BEICHUIN BEKTOPOB, 3a/IaHHBIX
KOOpPJMHATAMH B  OPTOHOPMHPOBAHHOM
Oasuce.

CamocrositesibHast pabdora Ne 2 B
ayJIUTOPUM 10 BEKTOPHOI ajiredpe

12

Jlunelinble TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuna nepexoma ot Oa3uca K 0Oasucy
npeoOpa3oBaHUe KOOPJAWHAT BEKTOpa IMpHU
n3MeHeHuu 6azuca. CoOOCTBEHHbBIE BEKTOPHI
n CcOOCTBEHHBIE 3HAYEHHUS JIUHEHHOIO
orepaTopa.

13

1.12

Pa3znea 3. KoMmniiekcHble 4YHcIa H
MHOTOYWIeHbl MHOXECTBO KOMIUIEKCHBIX
YUCCJI. q)OpMI)I 3aIInucu KOMIIJICKCHBIX
YUCCJI. OHCpaHI/II/I HaZA KOMINNICKCHBIMU
ypcnaMu. Pa3jokeHue MHOrowieHa Ha
MHO’KHTEIM OCHOBHAs TeopeMa anreOpsl

14

1.13

Pa3nes 4. AHaqmnTHYeCKAs TeOMeTPHA
CucreMsl KOOpJAuHAT. PasmuuHble THUIEI
YPaBHEHUH MJIOCKOCTH

15
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Bbiaua 3aganui PI'P Ne3 o
AHAJTUTHYECCKOH reoMeTpUH

1.14

PasnuuHble THUNBI ypaBHEHUN MpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anmHOe pacnonokeHwe MNpsMbIX Ha
IIJIOCKOCTH U B IPOCTPAHCTBE. Brruncinenue
paccTOsIHUM  MEXAy JABYMS  TOYKaMH,
TOYKOMN u IPSAMOM. B3anmHuoe
pacroyioKeHue IUIOCKOCTel. Bprunciienue
pacCTOAHUN MEK]ly TOUKOHM U MIIOCKOCTHIO
CamocrositesibHast padora Ne 3 B
ayJAUTOPUH 1no AHAJTUTHYECKOMH
reoMeTpuu

17

1.16

Kpussbie BTOpPOT'O nopsijKa ux
IF€OMETPUYECKHE CBOMCTBA. YPaBHEHUSA
aJunrca, runepoossl, napadbonsr OOiiee
ypaBHEHHE KpPHUBOM BTOpOro MOpsAKa.
[IpuBeneHne KpUBBIX BTOPOro MOpsiIKa K
KaHOHMYecKoMy  Buay. lloBepxHocTH
BTOPOT'O NOPSAIKA

18

dopma aTTecTanuu

19-
21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJA OHEHOYHBIX CPEACTB

MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noaroroku: 13.03.01 «TenmosHepreTrka U TEIIOTEXHUKAY.
[Tpoduns: «HTEIEKTYaIbHBIE TETIOBBIC YHEPTOCUCTEMBD».

®opmbl 00yUEHHUS: OUHAS.

Kadenpa: «Matemarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHs

I[JI?I KOHTPOJIA YCIICBACMOCTH U KQ4YC€CTBAa OCBOCHUA JUCHUITIIIMHBI HaCTOﬂHIGﬁ HpOFpaMMOﬁ

IIPEyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TeKYLIEH ycreBaeMOoCTH (TEKYIIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTeCTalus (9K3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYCHHUSA

dopMa NPOME:KYTOUHOI aTTeCTANMN: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTanusa 06yqa}omnxc;1 B q)opMe 9K3aMCHa NPOBOJUTCA IO pE3yJibTaTaM
BBIINIOJIHCHHA BCEX BHIOB y‘Ie6H0ﬁ pa6OTI>I, MpeaAyCMOTPCHHBIX y‘Ie6HLIM MJIaHOM II0 JTaHHOM
AUCHUIIIIMHE, TIPU 3TOM YUUTBIBAOTCA PE3YJIbTAThI TCKYIICTO KOHTPOJIA YCIIECBACMOCTH B TCUCHUC
CEMCCTpa. OI_IeHKa CTCIICHHU NOCTHXKCHUA O6y‘IaIOIJ_II/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB O6y‘{CHI/I${ 110

JUCHUIINIMHE IIPOBOAUTCA IIPCIIOAaBATCIICM,

BCAyIIUM 3aHATHUA 110 JUCHUIINIMHE MCETOAOM

3KCHepTHOI>'I ouenku. Ilo mroram HpOMG)KyTO‘-IHOﬁ aTTeCTallui IO AUCHUIIIIMHC BBICTABIIACTCA
OLCHKA «OTIUYHO», «XOPOUI0», KYAOBJICTBOPUTCIbHO» UJIN «HCYAOBJICTBOPHUTCILHO.

Ixana oueHUBaAHUA

Onucanue

OT1ian4yHO

BrimonHensl Bce o0si3aTesibHbIE YCJOBHSI MOJATOTOBKH
CTYAEHTA K MPOMEKYTOYHOI aTTecTaluu, IPETyCMOTPEHHBIE
MPOTPaMMOit JTUCHUIIIHHEL Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEIsIM,
MPUBEJICHHBIM B TaONMUIAX, OMEPUPYET NPHOOPETCHHBIMU
3HAHUSMH, YMEHHUSIMU, HABBIKAMU, MPUMEHSAET UX B CUTyalUsAX
MOBBIIIEHHON CIIOKHOCTU. [Ipr 3TOM MOTYT OBITH JOIMYIIEHBI
HE3HAYUTENbHbIE OIIMOKHU, HETOYHOCTH, 3aTPyIHEHUs NpU
MIEPEHOCE 3HAHUM U YMEHUI HA HOBBIE, HECTAHJAPTHBIE 3a/1a4UH.

Xoporo

BrimonHensl Bce  odsi3aTebHBbIE ycjioBusa IOATOTOBKH
CTyA€HTa K HpOMe)KyTO‘lHOﬁ aTTeCTalMu, IpeayCMOTPEHHBIC
HpOFpaMMOﬁ JAUCHUITIIINHBI. CTy,I[CHT ACMOHCTPHUPYCT
COOTBECTCTBHC 3HaHHﬁ, YMCHHﬁ, HaBBIKOB  ITIOKa3aTCIsAM,
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NPUBEICHHBIM B Ta0MUIaX, OMNEpPUPYET NPUOOPETCHHBIMU
3HAHUSAMHU, YMEHUSIMH, HaBbIKaMH. B TO ke Bpemsi mpu OTBeTe
JIOITYCKAeT HEeCYIIECTBEHHBIE MOTPEIIHOCTH, 3a7aud pellaeT ¢
HEeJ0YeTaMHU, HE BIUAIOMIKUMHU Ha OOIIMNA X0/ pelIeHHUS.

BrinosiHeHsl Bce o0si3aTesibHbIE YCJOBHUSI MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOI aTTecTaluu, IIPeTyCMOTPEHHBIE
MIPOTrPaMMOit JHUCLUILINHEL Crynent JIEMOHCTPUPYET
COOTBETCTBUME 3HAHUM, YMEHHMH, HABBIKOB IIOKA3aTEIsIM,
NPHUBEICHHBIM B TaONMUIaX, OMNEPHPYET NPHOOPETCHHBIMU
3HAHUSMH, YMECHUSIMH, HaBbIKaMu. HO MOKa3bpIBaeT HErnIyOOKHe

Y 10BIETBOPUTEIILHO
3HAaHUA, TIPU OTBETE HE JOINYyCKaeT TIpyObIX OMIMOOK WIH
POTHBOPEYHA, OJJHAKO B (HOPMYITHUPOBAHUU OTBETA OTCYTCTBYET
JIOJIKHAsI CBSI3b MEXKY aHaJIU30M, apryMEHTaled U BbIBOAAMU,
B pEIICHUH 33/1a4 MOTYT COJepXkarbcsi rpyObie ommOku. s
MOJIyYE€HUsl TMPAaBUIBLHOTO OTBETa TPEOYIOTCS YTOUHSIOIIME
BOIIPOCHI.
He BbmonHeHs! o00s13aTe/IbHbIE YCJIOBHS  TOATOTOBKHU
CTyJeHTa K NPOMEe:KYTOYHOI aTTeCTAlUM, [IPETyCMOTPEHHbIE
nporpammoit auctuimebel, MJIM  cryneHT neMoHcTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHWM,  yMEHWI,  HaBBIKOB
HeynosnerBoputenbHO
NPUBEICHHBIM B Ta0NMIAX, JOMYCKAIOTCA 3HAYUTEIbHBIC
OIIMOKU, TPOSBIISAETCS OTCYTCTBUE 3HAHUN, YMEHHI, HABBIKOB 110
psAoy TOKa3zarened, CTYJEHT MWCHOBITBIBAET 3HAUYMUTENIbHbIC
3aTpyAHEHUS IPU ONEPUPOBAHUM 3HAHUSMHU U YMEHUSMH.
3. OneHo4YHbIE CPeACTBA
HaunmenoBanue [IpencraBnenue
KpaTkas xapakrepucTuka OLEHOYHOTO
OLICHOYHOI'O OLIEHOYHOTI'O CPEJCTBA
/1 cpeacTBa
CpencTBa B ®OC
Kontponbnas CpenctBo npoBepku yMeHHM npumeHsATh | KoHTponbHbIE
(camocTodATENbHAS) | MOJYYEHHBIC 3HAHUS Ul PEIlleHus 3a1ad | 3a1aHus (mpumep)
paborta ONpEAENEHHOro THMAa IO TEeMEe WU
(KP) pasneny
PacuerHo- CpenctBo mpoBepku ymeHuM npuMeHath | Kommekt 3agaHuit
rpaduueckas MOJyYeHHbIE  3HAHUS 1O  3apaHee | A BBITTOJIHECHUS
pabota OTpeIeIEHHOW METOJIUKE /JIsi pPEUIeHHs] | pacueTHO-
PIP 3a1ad WK 3aJaHui M0 MOAYJ0 WM | Tpadudeckor paboThl
(PTP) JTUCIUIUIMHE B IIEJIOM.
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CpencTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crelManbHas Oecema  IMeIaroruveckoro
paboTHUKa ¢ OOydYarOmMMCS Ha TEMBI,

N . Bomnpocsl o
CBSI3aHHBIE C M3y4YaeMOW TUCUUILIMHOM, U

YceTHBII onpoc

3 cobecenoBaHue, TeMam/paszaeiam
paccuMTaHHOEC Ha BBISICHEHHE OOBeMa
(YO) N TACIATLINHEI
3HAHUI oOyyaromierocs 1o
oTpeIeIEcHHOMY pa3zely, TeMe, IpodiieMe
U T.IIL
CucreMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
[IO3BOJIAIOLIAS
Tect m
4 (T) aBTOMAaTU3UPOB Bapuant tecra

aTh MPOLIEYPYy U3MEPEHHS YPOBHS 3HAHUI
U YMEHUI 00y4aromerocsl.

5 | Dk3ameHanonHeie | CpeACTBO MPOBEPKU 3HAHUW, YMEHUMN, | DK3aMEHAIIMOHHBIE
OuIeTsI HABBIKOB. MOXeET BKJIIOYaTb KOMILUIEKC | OUJIETHI.
TEOPETUUECKHIX BOIIPOCOB, 3amad,
MPAKTUYECKUX 3aJaHHH.

(Ob)

3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPEeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 33/1aHusI B popMe OJIaHKOBOTO TECTHPOBAHUS JUI KOHTPOJISI OCBOCHHS 00YYAIOMIMMUCS pa3ieioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-rpauuecKoil padboThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit padoTh:

Marpuusl u onpeaenuTeny. Pemenne cucteM JIMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["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.

Kommexr 3aganumit
AJIs1 BBINOJIHEHUs pacyeTHO-rpadguyeckux pador (PI'P)
1o qucuuiuivee «JInneitnas aaredpa»

PI'P Nel, wactp 1

-1
3aganue Nel. Jlanwl matpunsl A =| 1
4

Boimonuauts neiicteus: A> + 8B .
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3ananue Ne2. TTpo0KUTS JaHHOE MaTpuuHOe paBeHcTBO (24+3B)° —4A4° —6AB=...

U TIPOBEPUTH €ro Ui MaTpull A u B U3 nepBoro 3aJaHusl.

3aganue No3. BEIUMCINTE ONPEaeIUTENb ABYMS CIIOCOOAMU: Pa3IoKEHHEM TI0 TIEPBOM CTPOKE H
Pa3I0KEHUEM IO TIEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1

1 0 2
1 1 0f.
-1 2 3

Bajanne Ne5. Pemuts marpuanoe ypaBaenne AXB = C (uaiitu X). Cuenats mpoBepKy.

(Yl e(5 )

3aganue Ne6. HailTu panr MaTpuisl.

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

PI'P Nel, 3apaHusi o peuieHHI0 CHCTeM JIMHEHHBIX ajire0panvecKux ypaBHeHu
3apanue Nel. Pemuts cucremy merogom Kpamepa. Caenats npoBepKy.

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

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

3amanne Ne3. Pemuth cuctemy u3z Nel meronom ["aycca.

3ananue No4. Pemuth HeoqHOPOIHYIO cucTeMy MeToaoM ['aycca. Halitu oG1iee pemenue u
YaCTHOE PEIICHUE.

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

3amanne NoS. Pemmth oHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGmee pemenne 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, vactn 2
3amanue Nel. TToka3aTk, 4TO BEKTOPH 1, 71, 1_? 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKHUTh

BekTOp @ 10 toMy basucy: m =(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a =(5,-4,13).

Bajanue Ne2. JlaHbl BEKTOPBI 71 U 71 . BBISCHUTH — KOJUIMHEAPHBI JIH BEKTOPBI d U b .

i =(28,-8,8),7=(-21,6,—6), @=2m+i,b =27 .

,ecmn || =642, |7 =2, () =135, @ =61 —m.

3amanne Ne3. Haiitu |C_l

3aganue Ned4. Jlan A ABC . Haiitu £ B,ecmm A(1;-1;2),B(3:3;2),C(7;1;2).

Baanne Ne5. Tlpu kakux ‘X' BEKTOPbl d W b TEPICHIUKYISPHBI?

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

3aganue Ne6. HaiiTu ruromaap mapauiesorpaMma, MOCTPOSHHOTO Ha BEKTopax d U b .

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

m|=12,

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

3aganue No7. Haittu miomanes tpeyronbauka ABC, ecun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve Ne8. Jlaubl BEKTOpbl @, b, C . BBISACHUTH — KOMILUIAHAPHBI JIM BEKTOPHL. ECiin BEKTOPHI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM apajiiejcenuieaa, moCTpOCHHOTO Ha BEKTOPax C_l, b ) cu

OMPEIeTUTh — KaKyl0 TPOUKY OHH 00pa3syroT.
a(1;-1;5),b (2;4;-2),2(3;0;1).

3ananue Ne9. Jlns nuneiiHoro onepatopa 4 3a1aHbl 00pa3bl 6a3UCHBIX dlIeMeHTOB Ae ., Ae,, Ae,

. 3anmcarb MaTpuily oneparopa 4 B 6asuce e, e,, e, ¥ HaliTu oOpa3

JJIEMEHTA X .

x=2e —4e, te,.
3aganue Nel0. Haiitu coOCTBeHHBIC 3HAYCHUS M COOCTBEHHbBIE BEKTOPBI IMHEHHOTO OIeparopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM Oas3uce Marpuiieit 4 :( 7 2).

PI'P Ne 1, vacth 3
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3aganue Nel. Tlpsimas /, mpoxoaut uepes Touky A mapannenbHo BeKTopy ¢ . Ilpsamas [,

IPOXOJIMT Yepe3 TOUKY B NepreHIuKyIsIpHO BeKTopy 71 . HailTu Touky nmepeceyeHus npsiMbIX |

yron mexnay Humu, ecin - A(3;5), g (1;3), B(0;5), 17 (-3;4).

3aganue Ne2. Jlana npsimast /. Ilpsamas [/, mpoxoaut yepes Toukun A u B. Haiitu paccrosinue ot

TOYKHM mepecedeHus npsameix /. u [, mo npsamoit /. .
1 2 3

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

Baganue No3. Haiitu paccrosinie or toukd M, 10 IIIOCKOCTH (¢, IPOXOsAIIEl Yepe3 TouKky A
IEPICHIUKYISIPHO BekTopy 71, eciiu M (0; 1;7), A(2;-1;4), n(6;22;-3).

Bamanne Ned4. Haiiti yroa Mex/Iy IUIOCKOCTBIO ¢ ¥ INIOCKOCTBIO 3, MPOXOIAIIEH Yepe3 TOUKU
A, BuC,ecrnm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3amanue NoS. 3ammcarh KAHOHUYECKHE YPAaBHEHUS MIPSMOIA, 3aJaHHOW OOIIMMH YPaBHEHHUSIMH.

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

Bamanne Ne6. Haiitut TOuKy mepecedeHus mpsiMoit / U IUIOCKOCTH ¢f W YTOJI MEXKY HUMH.

X2y _zml iy _3-12=0.
3 4 2

3aganue Ne7. Ilpsimas [, mpoxoxut uepes Touku 4 u B. Ilpsamas [, mpoxoaut dyepes Touxy M
TIepIeHAUKYIAPHO MIIOCKOCTH ¢ . HaiiT yrom Mexmy npsiMbIME [, ¥ [, ¥ BBIACHUTB — JIEXKaT I

OHH B OJHOH IIJIOCKOCTH HJIN CKpCIINBAKOTCA.

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

+3)% y?
Bamanne Ne8. JIist qaHHOU KPHBOM % + % =1 yka3zarh (OKyCBI, IKCIICHTPHUCHTET,

nupekTpuchl. IlocTpouts KpuBYyto, 1300pa3uTh (GOKYCHI, TUPEKTPHUCHI.

3ajganne Ne9. IpuBecTu ypaBHenue kpuBoii 9x” —25y° —18x+200y —616 =0 Kk KaHOHHYECKOMY

BHUJlY U IIOCTPOUTH KPUBYIO.
KonTposbHbie 3a1anus (mpuMepbl)

Bapmuanr.

1. Haifttu 3Ha4eHHs MaTPUYHOTO MHOTOWIeHa (A)

-1
f(x)z—x3+2x2—x+3,A=( 3 gj

24



2. HaiiTi panr MaTpuIsl IpUBEISHIEM K CTYIIEHYaTOMY BUY

1 2 1
3. BeluucauTs onpeaenuTeNb NPUBEICHUEM K CTYIICHYaTOMY BUIY 3 -5 3
2 7 -1

4. Haiitu matpuiy, oOpaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHue (0)
1 2 1

1 2 -2 3 5
w 15 o) 22 2 )
2 7 -1

5. Pemmnth cucteMy ypaBHEHWH. YKa3aTh 00Iee U OTHO YAaCTHOE pPelIeHue (a).

Pemuts cructemy ¢ momoIisio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
(@) 13x, +7x, —2x, —4x, =4 (6) 43x,—5x, +3x; =7
2x, +5x, +x;+3x, =3 2x, +7x, —x;, =13
Bapuant
L. Paciucath pasnoKeHue BEKTOpa X 110 BEKTOPAM P, g, I
x={5-12,1}, p={1,-3,0}, ¢={1,-1,1}, r={0,-1,2}

2. KonnuHeapHsI 11 BEKTOPBL p U g ?

a={2,0,1}, b={-23,1}, p=2a+2b, ¢=3a—2b

3. Jlana nupamuja ¢ Bepuaamu B toukax A A, 4,4, .
A(-2,4,8), 4,(4,-1,2), A4,(=8,7,10), A4,(-3,4,-2)
Haiitu:

a) yrox Mexnay peopamu 4 4,, 4 A4,

0) 00beM THpaMUIBI

B) JUIMHY BBICOTHI OITyIEHHON Ha rpanb A A, A4,

I') HaliTh JUTMHY MeJMaHbl, IPOBEICHHYIO U3 BeplunHbl A, k pedpy 4,4,

4. BeIYUCIUTS TUIOMIA/b TAPAJUIEIOrpaMMa, MOCTPOSHHOTO Ha BEKTOpax d W b a — yroi Mexmy

— -

BEKTOPaMH p H ¢
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_ — — —_

a=2p+q.b=p-3¢.  [fl=2.ld=2. =7

Bapuant

1. Haiitu paccrosiaue ot Touku M, 10 miiockoctu (M MM, ) :
My (-9;10;2), M,(0;7;—-4), M, (4:8;-1), M,(-2;1;3)

x+y+z-2=0
x—y-=3z+6=0

2. Bemmcatbs KaHOHHYECKOE ypaBHEHHUE MPSMOI: {

x=2 y-3 z+1
1 —4

3. Haiitu Touky nepeceueHus MpsMOM U TIIOCKOCTH: ux+y+2z-9=0.

-1
4. Haiiti Touky F, CHMMETpHYHYIO Touke P oTHOCHTeNIbHO mpsivoit [ : P (O;—l;3) u xT A %

-1
5. HamicaTh ypaBHEHHE IUIOCKOCTH ¢ TPOXOJsIEi yepe3 Touky M, v mepneHauKyIsipHO  [PSIMON
(MM,): M,(3;2;0), M,(41;5), M,(2;-1;4).
6. Haiitu KocuHyC yria MexXy IIIOCKOCTAMU ¢ U Q, :
o, :3x-y+3=0, a,:x-2y+5z-10=0
BapuanT 3a1aHuil IPOMEXKYTOYHOTO TeCcTa
-1 7 2 4

-8 2 -6 -3 -I3
11 -3 13 5 17

1.1. Haiitu panr MaTpuisl IpUBEACHUEM K CTYIIEHYaTOMY BUY

1 2 -2 3 5
1.2. Pemuth MaTpuyHOE ypaBHEHUE [ 3 . j[)( :( 3 Lo J

X +2x,+x,=5
1.3. Pemuts cucremy o gpopmynam Kpamepa 3x, =5x, +3x, =7
2x, +7x, —x; =13
2.1. Harncats pasioskeHne BEKTOpa x 110 BEKTOPAM p,q,r X = {5,-12,1}, p= {1,-3,0},

g={,-11}, r={0,-1,2}

2.2. BeIUHCIUTE [Iomaap rnapajuiciiorpamma, OCTpOCHHOI'O Ha BEKTOpax a U b a— YTOoJ MCKAY

BEKTOpaMHU p U ¢

- ;7 ] i T

a=2p+q,l;=p—3q, | |=2, q|=2, oa=—

2.3. lana mupamua ¢ BepumHamu B Toukax A4, 4, A4,. A4,(6,1,3), A4,(6,-2,-3), 4,(2,2,0),
A4 (_59 17 0)
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HaiitTi anuHy MeanaHbl, IPOBEJCHHYIO U3 BEpIIUHEI 4, K pedpy 4,4,

x=2 y-3 z+1
1 —4

3.1. Haiitu TOUKy nepeceyeHus NpsmMoil U MIOCKOCTH: U x+y+2z-9=0.

3.2. Haiitu Touky P CUMMETPUYHYIO TOYKE P OTHOCUTENbHO MNpsMON [: P(O;—l;3) u

S

x-1_ 'y =z
1

3.3. Hanwmcarp ypaBHEHHE IUIOCKOCTH « NPOXOJIIICH depe3 TO4YKy M, W NeprneHIuKyJISIPHO

npsaMoit (M,M,): M, (3;2;0), M, (415), M,(2-1;4).

4.1. Jlana xpuBasi BTOPOro nopsanaka x° +4y”> —12x+16y+16 =0. [lomyuyuTs KaHOHHMYECKOE YpaBHEHHE
KpPHUBOI1 U MOCTPOUTSH .€€

! ! !
4.2. CocTaBUTh MaTpUIly II€pexoja oT 6asuca e,e,,e, K 0a3uCy e ,e, ,e; , €Clu

= _ A= - - = = - - = = - -
€ =2¢ +e,+¢é; €6 =€ —¢6,+¢6; e =¢ +2¢ +é,

Kpurepum ouenkmu:

- OIICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PETYyJIAPHO B TEUEHUE CEMECTPA MPEACTABIISLII
pellleHuss 3a/ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M WX 3allUTWI, OTBETHB Ha BOIPOCHI
IpenojaBaTes;

- OIICHKa «HE 3aUTEHO» BBICTABJSETCS CTYJEHTY, €CIM OH HEperyJsipHO B TEUEHUE CeMecTpa
MPEJICTaBIIsUT PeIlleHusl 3a/1ady, BBIMOJHWI 33JaHHUsS HE IMOJHOCTHIO WM BOOOIIE HE MPEeACTaBIISI
paboThl Ha TPOBEPKY, JOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HAa BOIPOCHI
IpenoaaBaTers.

Jlis mpoBeeHUsl TEKYLIEro KOHTPOJIsS 3HAaHWN CTYJEHTOB B JMCTAHIMOHHOM (opMmaTe B
pa3paboTaHHbIX Kadenpoit «MaTemaTnka» OHIaWH-KypcaX MMEIOTCS MPOMEXYTOUYHbIE (TIPOOHBIE)
TECTBHI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B yCTHOU (opMme.
Bpewms 11 moAroToBKM O0TBETa Ha BOIPOCHI HE Oosee 45 MuH.

buner BKIr04aeT TEOPETUUECKUNA BOIIPOC U 3aJ1a4H.

KoMmmuiekTsl hK3aMeHallMOHHBIX OUJIETOB XpaHsATCs Ha Kadenpe «MaTemaTukay.
TunosBble BAPHAHTHI OUJIETOB NMPUJIATAIOTCS.

KommuiekT Bonpocos
o auciuminHe «J/Iluneiinas ajaredpa»

Marpuliibl, TAIIBI MAaTPULL.

Onepanuuy ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOXk€eHNE MPSAMOYTOJIBHBIX MaTpPHII.

Marpuunasi popma 3aruc CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.
Onpenennurenu U UX CBOWCTBA.

[TonsiTue onpeaenutesns. MUHOPHI U anredOpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHH, OCHOBHBIE MMOHATHS U ONPEEIICHUS.
[TpaBuiio Kpamepa penienust cucteM JIMHEHHBIX ypaBHEHUI.

OOpatHas mMaTpulia U €€ BbIYHUCICHHE. Y CIIOBUE CYIIECTBOBaHMS 0OpaTHOM MaTpHIIbI.

WX kWD =
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10. Pemenne cucteM JTMHEHHBIX aNreOpanvdecKuX YpaBHEHUM METOJIOM OOpaTHOM MaTPHIIBI.

11. Meton I'aycca penienust cucteM JIMHEWHBIX YpPaBHEHUH.

12. Pemienue npou3BOJIBHBIX CUCTEM JIMHEUHBIX YpaBHEHUN MeTo10M ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpoaHbBIE CUCTEMbl JMHEUHBIX ypaBHEeHHMU. KpurTepuil cyniecTBOBaHUS HETPHUBUAIBHBIX
peLieHui.

15. IlonsiTue BEKTOpa U JIMHEWHBIC OllepalliK HaJl BEKTOpAMH, CBOMCTBA ONEpaIui.

16. JIuneiinas KOMOWHAIMSI BEKTOPOB.

17. JIuneitHasg HE3aBUCUMOCTh M JIMHEIHAsA 3aBUCUMOCTh F€OMETPUUYECKUX BEKTOPOB. Kpurepuii
JINHEMHOM 3aBUCHUMOCTH.

18. [Tonsitue 6a3uca. KoopmHatel BEKTOpa.

19. OpToHOpMHpOBaHHBIN 0a3uc. Pa3noxkeHnue BeKTOpa Mo BeKTopam Oasuca.

20. YnopsinoueHHasi TpOKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPON3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oa3uce.

22. YcnoBusi OpTOrOHAIBLHOCTH, KOJJTMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Marpuna nepexofa oT 0asuca kK 0azucy.

25. CoOcTBEHHBIC BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPHUS

1. Cucremsl KkoopauHaT. JlekapTOBBI IpPSAMOYIOJbHBIE KOOPAMHATBl Ha IUIOCKOCTH W B
IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSMON, TOUKOH U IIJIOCKOCTBIO.
Brruucnenue paccTosHUS MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brruncnenue yrioB MeKIy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOpOro nopsiaka HMX reOMETPUYECKHE CBOMCTBA U ypaBHEHMs. lIpuBenenue Kpusoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHILY.

8. KaHoHn4eckue ypaBHEHUS JUIMIICA, TUIIEPOOJIIBL, TapadoIbI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOIO MOPSIKA.

10. KanoHnueckue ypaBHeHHs c(epbl, AIIUICON1A, KOHYCOB, TUIIEPO0JIONI0B, TapaOOION10B.

Nk wDD
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TunoBbie BApUAHTHI OUJIETOB
1o JucuuiuivHe «JInHeitnas aaredpa»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akyabpTeT 6a30BbIX KOMIIETCHIINH, Kadenpa «MaremaTrka»
Huctunnmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. OmnpenenuTenu U UX CBOICTBA.

1 2 -1 2
2. PemnTh MaTpuyHOE YpaBHEHHE XB=A,€CIU A= 5 1) B= o 1)

X +2x,=-1

2x;—3x, =12

4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,—10) . [IpoBEpUTH — KOMILIAHAPHBI JIU OHH.
Eciu HeT, HaiiTH 00beM IapasuleenuIe 1a, IOCTPOEHHOrO Ha BEKTOpAxX a,b,c.

5. Haiitu yron mexay Bektopamu a = (1,-2,-2) u b =(2,0,1).

3. Pemuts cucremy MeTooM 0OpaTHON MaTPHUIIBI {

YTBepkaeHo Ha 3acenanuu kadenpsl MmaTemMatuku «_03» 05 2026 r., mpotokoin Ne 10

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

29



	1. Цели, задачи и планируемые результаты обучения по
	дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1. Виды учебной работы и трудоемкость
	3.2. Тематический план изучения дисциплины


	Введение
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	Следует обратить особое внимание на операцию умножения прямоугольных матриц и понять, каким получается порядок матрицы – произведения. Особенность матриц также состоит в том, что произведение матриц не перестановочно, то есть .Следует обязательно убед...
	Важным является понятие обратной матрицы. Надо знать условие существования обратной матрицы и алгоритм ее построения. После ее вычисления целесообразно делать проверку правильности решения, выполнив операцию умножения  (должна получиться единичная мат...
	При изучении определителей надо четко усвоить понятия минора, алгебраического дополнения, знать многочисленные свойства определителя. Для освоения техники вычисления определителей целесообразно, выбрав произвольный определитель выше третьего порядка, ...
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