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1. Heaun, 3a1aum ¥ 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 3HAHUM, YMEHUU U

HaBBIKOB;,

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

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

- TOJTrOTOBKY 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(DULIMPOBAHHBIX 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 CTYJEHTAaMH OCHOBHBIX MOHSTHI, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAMMYIO JJI YCIEITHOTO PelIeHUs MPUKIIAIHBIX 3a/1a4;

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

OOyuenne mno aucuuruinHe «JIuHelHas

anreopa»

HampaBlieHO Ha (opmupoBaHHE

y obyuaromuxcs cneayromux komneteruuii 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. Cioco0GeH NpUMeHsTh
COOTBETCTBYIOIIUHN (HHU3UKO-MATEMATUUECKUMA
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 IMCHMILTAHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOM vactu Onoka bl: Moapynp «MaTtemaTtuueckue u
€CTECTBEHHO-HAy4Hble AUCUUILINHBD. E€ n3ydyeHue obecrieunBaeT n3y4eHue TUCIUIIINH:

B obsa3amenvnot wacmu:

MaTeMaTHYECKUN aHAJIN3;

¢duzuka;

XUMMUS;

ANIEKTPOTEXHUKA U DJIEKTPOHUKA;

TUAPOra30AMHAMHUKA,

TEOPETHYECKAsi MEXaHUKA;

SKOHOMMKA U YIPABJIECHUE B DHEPIETUKE;

IporpaMMHOe oOecrieueHue Uisi NpoecCHOHAIbHON JEATENIbHOCTH B IHEPreTHUECKON

OTpAacIIH.

3. CTpyKTypa M cofepKaHNe U CHUILTHHbI

OO01mas TpyJ0eMKOCTh JUCIUTIINHBI COCTABISACT 3 3a4eTHbIC eUHUIBI -108 vacos.

3.1. Buasl yueOHOii padoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma o0yueHust

Ne i/m
Bup yueoHoii padoThl Koawecrso Cemectp 1
4acoB
1 AyIMTOpHBIE 3aHATHS 48 48
B ToM yncie:
11. Jlexium 16 16
12. CeMuHapcKue/IPakKTHUECKUE 3aHSITUSI 32 32
13. JlaGopaTopHble 3aHATHS - -
2 CamocTosiTeibHAs padoTa 60 60
3 IIpoMeskyTOUHasI aTTeCTALUS
9K3aMeH €] €]
Hroro 108 108




3.1.2. 3aounas ¢popma o0OyueHUsn

. KosmnuecTBo
Bun yueOHo# padoThi 4ACOB Cemectp 1
1 | AyauTopHble 3aHATHS 16 16
B Tom uncne:

1.1 | Jexuun 6 6
1.2 | CemuHapcKue/IpaKTUYECKHUE 3aHATHS 10 10
1 | JlaGopaTopHble 3aHITHS - -
2 | CamocTosiTesibHasi padoTa 92 92

3 | [IpomeskyToYHAs aTTeCTANMS
9K3aMeH €] €)
Hroro | 108 108

3.2. TemaTu4ecKHi MJIaH U3y4YeHHs TUCITUIINHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. ConepixaHue pa3ieioB TUCHUILTHHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €r0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

ITonsatue matpunsl. Buasl matpui. [eiictBus Hag matpunamu. Onepanyy HaJ MaTpULIaMu
U HX CBOICTBa. Omnpenenuteny, MX CBoWcTBa W BbluucieHUs. lloHATHS MHUHOpa H
anreOpanyecKoro JOMOJIHEHUs. Pa3noxkeHue onpeaeauTes Mo IeMeHTaM CTPOKH HIIM CTOIOMA.
Brruncnenue onpenenuTeneii pa3InyHoro Nopsiaka.

OOpaTHas MaTpulla ¥ aJrOpPUTM €€ BBIUMCICHHUS. OJEeMEHTapHble NpeoOpa3zoBaHUs
Mmatpull. [IpuBeneHre MaTpulbl K JUAaroHAIBHOMY WJIM TpalelueBUIHOMY BuAy. MatpuyHas
(dbopMa 3arnucu CUCTEMBbI JIMHEHHBIX alireOpandyeckux ypaBHeHui. PaHr maTpusl.

Tema 2. Pemienne cucreM JTHHEHHBIX aJredpandecKux ypaBHEHHIA.

CucreMbl IMHENHBIX alredpandeckux ypaBHEHHH, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHEHHBIX ypaBHeHMH MeronoMm Kpamepa, mMeTonom oOpaTHOl maTpulel, Meronom [aycca.
Teopema Kponekepa — Kamemm. PemeHune npoM3BOJIBHBIX CUCTEM JIMHEHHBIX YpPaBHEHUU
MeronoM [l'aycca. Pemienue OZHOPOAHBIX CHCTEM JIMHEHMHBIX ypaBHeHM. Kpurepuii
CYILLIECTBOBaHUS HETPUBUAIBHBIX PEIICHUH.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanuu HaJl BEKTOpaMH, WX CBoWcTBa. JInHeiiHble KOMOMHAINH
BEKTOpPOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnuHCTBEHHOCTD pa3niokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIH Oa3uc.



Tema 2. CxansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTOHAJILHOCTH, KOJUJTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhluncieHue ckaiasipHOro,
BCKTOPHOT'O n CMCHIaHHOT O HpOI/I3Be[[€HI/Iﬁ BCKTOPOB, 3aJJaHHBbIX KOooOpAuHaTaMn B
OpPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinsie mpoctpanctBa. [loHsTHe 0a3zuca MPOCTpaHCTBA T€OMETPHUYECKHUX
BeKTOpoB. [Ipeobpa3oBanue MaTpHIlbl TMHEHHOTO orepaTopa Mpu rnepexojae oT Oaszuca k 6asucy.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBI.

Pa3zgen 3. KoMiiekcHBIE YHC/Ia U MHOTOYJIEHBI

IlonsiTne xoMIiekCHOro 4yucia. QPOopMbl 3allMCH  KOMIUIEKCHBIX 4Hucel. JlelcTBusA Han
KOMIUIEKCHBIMU unciamu. @opmyia Myaspa. 3Biieuenne KOpHA N-0 MOJIOKUTEIBHONU CTEIICHH
13 KOMIUIEKCHOIO uncia. Pa3oxxeHne MHOrouieHa Ha MHOKUTE . OCHOBHas TeopeMa anreOpsl.

Paznen 4. AHaMTHYECKAS TeOMETPHUSA

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

Tema 1. Ilpsimble ¥ MJIOCKOCTH

Paznuunble TUIBI ypaBHEHUH IIIOCKOCTH U YPAaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUYKaMHU, TOYKOM U IMIPSMON, TOUKOH U IIJIOCKOCTBIO.
Bolunicnienue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yriioB Mexy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPSAIKA

KpuBble BTOpOro mopsaka, UX reoMeTpU4eCKHe CBOMCTBA M ypaBHeHus. lIpuBenenue kpusoi
BTOPOT'0 MOPSAKA K KAHOHUYECKOMY BUTTY.

VYpaBHEHHE MOBEPXHOCTH BTOPOro mnopsjaka. KaHoHuueckue ypaBHEHUsS cdepsbl, 3JUIMICOUIA,
KOHYca, runepoosionaa, napadboaonma.

3.4. TemaTuka NpaKTUYeCKHX 3aHATHI MO TUCIHILINHE
«J/Inneitnasi anredpa»

3.4.1. Ounas popma 00yueHust

Ne 3ansTHs Tema 3ansTHA

1 Paznen 1. DiieMeHTHI JIMHETHOM aJareOpbl. MaTpulbl, 1eHCTBUS
HaJl MaTPUILIAMHU.

5 Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEVHBIX YPaBHEHUM.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE

4 MIOHATUSA U ONpeleiIcHUs. Penienne cucTeM JINHEUHBIX YPaBHEHUN
MetoaoM Kpamepa, MeTo1oM 00paTHON MaTPHILBI

5 Pemenue cucreM MHENHBIX ypaBHeHUN MeToaoM [ 'aycca. Panr
matpuuel. Teopema Kponekepa — Kanemn.

6 Merton I'aycca B mpOM3BOJIBHBIX CHCTEMAX JUHEHHBIX YPABHEHUN.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.
Pasgen 2. DiemMeHTbl BEKTOPHON ajare0pbl. BekTopsl.

7 JIuneliHble omepauuy HaJ BEKTOpaMH, MX CBOWCTBA. JIMHEMHOE
MPOCTPAHCTBO T€OMETPUYECKHX BEKTOPOB. I[loHsITHE JIHMHENHON




KOMOMHAIMM BEKTOpOB. JIMHEHHO He3aBHUCHMbIE W JIMHEHHO
3aBUCHMBIE CUCTEMbBI BEKTOPOB.

[TonsitTne ©Oa3wca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunatsi BEKTOpa. OpTOHOPMUPOBAHHBIN Gasuc.
KonnuneapHoctb,  OpTOrOHaJBbHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHOE IIPOU3BEJIEHUE BEKTOPOB U €ro CBOICTBa. YcClOBUE
OpPTOrOHAJILHOCTU BEKTOPOB. BekTopHOEe Npou3BeieHHE IBYX
BEKTOPOB, €r0 CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTU BEKTOPOB

10

CMmeniaHHOE NPOM3BEAECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Berunciaenue odbeMa mapasuiesienunesa U MupamMuisl. Y ClIoBHE
KOMIUJIAHADHOCTH ~ BEKTOPOB.  BpluncieHue  cKasipHOro,
BEKTOPHOI'O M CMEUIAHHOT'O MPOMU3BEICHUI BEKTOPOB, 3aJaHHBIX
KOOp/IMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oas3Huce.

11

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTh M 0a3uc JHMHEHHOTO
IPOCTPAHCTBA.

Matpuna mnepexoma ot Oasuca k 0Oasucy. IIpeoOpasoBanue
KOOpJIMHAT BEKTOpa TMpH HU3MEHeHHH Oa3uca. JIMHeWHbIe
OTIepaTophl, ACUCTBUS C TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

12

Paznen 3. KoMmiekcHble YyHCIa M MHOTOWIeHbI MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JeWictBug  Hag  KOMIUIEKCHBIMM  yuciaamMu.  Paznoxenue
MHOTOYJICHa Ha MHOKUTEJIH, OCHOBHAsI TeOpeMa anreopbl

13

Pa3nes 4. AHasinTyeckasi reoMeTpus
CucreMsl KoopauHaT. Pa3znuunble TUIIBI yPaBHEHUN IUIOCKOCTH

14

Paznuunbple TUMNBI ypaBHEHMH NpsIMOM Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

15

B3anmHOe pacnonoxeHue TpsAMBIX Ha IUIOCKOCTM M B
MPOCTPAHCTBE. BbhIUKCIIEHNE PACCTOSHUI MEXKy IBYMSI TOUKAMHU,
TOYKOM M  HpsAMOH. DBpluuciaeHue  pacCTOSHUA — MEXKAY
CKPCIIMBAOIIUMHUCS  TPSAMBIMH. B3anMHOE  pacnoyioKeHHE
IJIOCKOCTEW. BpIUMCIEHHME PACCTOSHUM MEXIYy TOUYKOM U
IUIOCKOCTBIO

16

KpuBble BTOpOro mopsika HX TE€OMETPUYECKHE CBOMWCTBA.
VYpaBHeHus surnca, runepoossl, napadonsl OO0miee ypaBHEHHE
KpHUBOil BTOporo nopsiaka. [IpuBeneHne KpiuBoil BTOPOro mopsiika
K KaHOHMYeCcKOMY BUay. IToBepXHOCTH BTOPOro nopsiaka

3.4.1. 3aounas ¢opma o0Oyyenust

Ne 3ausaTus

Tema 3angaTus

1

Pa3nea 1. DiieMeHTHI JIMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
Haja MatpunamMu. OnpenenuTenu, X CBOWCTBA U BBIUUCIICHHUE.

Pemenue cucteM TMHEHHBIX adredpanyecKux ypaBHEHUN
meTtosoM Kpamepa, MeTo1oM 00paTHOI MaTpHIlbl, METOAOM
I"aycca.




Pa3nes 2. DiieMeHTBI BeKTOPHOI1 ajredpbl. JIuneiiHble
omnepalnuy HaJl BEKTOpaMH, UX CBOICTBA. Beruucnenue

3 CKaJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEACHUI
BEKTOpPOB. . COOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAYCHHUS
MaTpHULBI

Pa3nen 3. KoMiulekcHbIe UMcJIa M MHOTOWIEeHbI. J[eicTBHS HaL
4 KOMIUIEKCHBIMHA ~ YHCIaMH. PasiioXeHue  MHOTOYWIEHAa  Ha
MHOKHUTEIIN

Paznen 4. AnaauTH4yeckass reomeTrpusi PasinuHble THIIBI
YPaBHEHMH MJIOCKOCTH U IPAMOM Ha INIOCKOCTH U B IIPOCTPAHCTBE.
[Tpocreiiie 3aauu aHAIUTUYECKOM I'€OMETPUU (BBIYKCIEHHE
paccTOsIHUI U YIJIOB)

4. YuyeOHO-MeTOAUYeCcKOE M HH(POPMALIMOHHOE o0ecnieueHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

@I'OC 13.03.01. TemnosHepreTuka M TEIJIOTEXHUKA (YPOBEHb OakajaBpuaTa), yTBEpP)KICH
npukazoM MunucrtepcTBa oOpasoBanus U Hayku Poccuiickoit ®enepannu ot 28.02.2018 Ne
143

AxanemMuyecKkuil yueOHBbIi Tu1aH 1o HanpasieHnto noarotosku: 13.03.01 TerosnepreTuka u
teruiotexnuka. [Ipoduns: MHTENIeKTyanpHble TeIIOBbIE YHeprocucTeMbl. Dopma 00ydeHHs
— ounas. 2025.

AkaneMudeckuil yueOHBIH 1aH 1o HampasiieHuto noarotoBku: 13.03.01 TernosHepreTrka u
terutorexauka. [Ipoduns: MHTENeKTyanbHbIe TEIUIOBBIE SHEprocucTeMbl. Popma oOydeHus
—3aouHas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHoO-
TEXHOJOTH4ecKoro pa3Butus Poccuiickoit denepanuny.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepaunu ot 23.08.2017 Ne 816
«O6 ytBepxkaeHun Ilopsaka TNpUMEHEHUS  OpPraHU3aLUSAMH,  OCYIIECTBIISIOLIUMHU
0o0pa3oBaTeNbHyI0 JeSITeNIbHOCTb, AIIEKTPOHHOT'O o0y4eHHs, JIMCTaHITUOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH MPH peaTu3alii 00pa30BaTENbHbBIX MPOTrPaMM».

4.2.  QOcHoBHas JuTepaTypa

3abonorckuit B.C. JIuneiinas anredpa v aHaTUTHYECKasi reoMeTpust (y4eOHbINH KOMIUIEKC):
yaeOHoe rmocobue, 2-e uza. Crep. M.: U3zn-so UHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBaHue: OakanaBpHar).

Cupotuna W.K. JIuneiinas anrebpa v aHaIMTHUECKAsi TEOMETPUS: HHTEPaKTHUBHBIN Kypc:
ydyebHoe mocodue mis By3oB. CII6, U3a-Bo Jlans, 2022. 180 c.

Kypc nexumii mo yimHeiHO# anreOpe M aHATUTHYECKOW reoMeTpuu: ydeOHoe mocobue. //
Kynpssues b.1O., Matsam B.1., [Tokazees B.B., Uepkecosa '.B.. M.: MI'TY «MAMMN», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DiexkTpoHHbIi pecypc.]

4.3. JlomosHMTeNbHAS JIUTEPATypa
Kpartkuii kypc BbICIIEH MaTeMaTuku [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpOH. AaH. -

MockBa:  JamkoB u K, 2017. - 510 c. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpaHna.] .


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

2. 3yo6koB B.I'., JIsxoBckuii B.A., MapteiHenko A.M., Munocnes B.b., ITymkaps E.A. Kypc
MaTEeMaTHKH ISl TEXHUUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 »xk3.

3. Wnpun B.A., [lo3usak D.I'. Ananutnyeckas reomerpus. M.. Hayka. ['naB. pen-ust ¢pusuko-
MarteM. uT-phl, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenue 3amau u3 Kypca aHAJIUTHYECKOW T'€OMETPUU MU JIMHEWHOMN
anreOpsl [DIEeKTPOHHBIN pecypc]: yued. mocobue - DIeKTpoH. AaH. - MockBa: OuU3mMaTIHT,
2014. - 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ sxpana. ]

4.4. DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHH W aTTECTallMi BO3MOXKHO B JUCTAHIIMOHHOM (opmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOTO 0oOydeHus ynupepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil «MaTemaTHKay 3JEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) no BceM paznenam
IIPOIPaMMBI:.

Hazsanue D0OP

JluneiHas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKAsI T€OMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
JluneiiHast anreopa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIMTUYCCKAA I'COMCTPHUS

Pa3paboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOp?IIIOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM Q)OpMaTe YCTaHAaBJIMBACTCA OTACIIbHBIMU
pacIoOpsSKCHUSIMU TIPOPEKTOpPAa MO y4eOHOW pabdoTe W/MiM LEHTPOM Y4eOHO-METOIUYCCKOM
paboThL.

K%DKI{BIIZ CTYIIGHT 06ecnet{eH I/IH[[I/IBI/II[yaJII)HI)IM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K BHGKTPOHHOﬁ

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOJAMYECKHE MaTepuanbl B JJIEKTPOHHOM BUJE,

MMPEACTAaBJICHHLIC Ha caunTe mospolytech.ru B pa3aciic: «L[eHTp MaTEMAaTHUYCCKOI'O 06pa3OBaHI/I}I»

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

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTaBIEHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH « UHTepHEeT» JIsi OCBOEHUS

JUCHHIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MoHHOEe U CBOOOHO PAaCPOCTPaHsIeMOe MPOrpaMMHoOe
ol0ecmeuyenmne

Ne| HaumenoBanue | Pazpadorunk I1O JocTynmHocTh Ccblika Ha Enunblii peectp

(mpaBooOJiagares | (JIMUEH3UOHHOE, | POCCHIICKUX MPOrpamMM st
b) CBO0OHO I9BM u B/l (mpu Ham4um)

pacnpocrpaHsiemMm
oe)
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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/

Astra Linux [ OO0 JIMLEeH3UOHHOE https://reestr.digital.qov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36

MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHLIE str/301558/?sphrase 1d=9433
TEXHOJIOI'MI" 75

4.6. CoppeMeHHbIe podeccuoHAIbHBbIE 0a3bl JaHHBIX U MHGOPMALMOHHbIE

CIIPaBOYHbIC CHCTEMbI

Hepeqeﬂb PECYPCOB C€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

Ccbuika Ha pecypce

JocTynHoOCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

JocTtynHa B cetn

WuTepuer 6e3

OrpaHUYECHUN
npopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | Jlocrymao
KoncynbsrantlIntoc
ITopran ®enepanbHbIX
TOCYAapCTBCHHBIX http://www.fgosvo.ru. JoctymnHo

00pa3oBaTeNbHBIX CTAaHIAPTOB
BbICIIIEr0 00pa30BaHuUs

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMbI

JlaHb https://e.lanbook.com/ HocrtymHa B ceTn
WuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | loctynua B cetn

ru/ WuTepuer 6e3
OTpaHUYECHUN
IIpogdeccnonanbHbie 6a3bl JAHHBIX

baza naHHBIX Hay4HOM http://www.elibrary.ru JoctynHo

AJIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

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

MoJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
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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/
http://www.elibrary.ru/
http://webofscience.com/

HAyKOMETpHUYCCKasI
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepunajibHO-TeXHUYeCKOe o0ecredyeHue TUCUUTIMHbI

MarepuanbHO — TeXHUYecKas 0a3a yHUBepcUTeTa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM ayAMTOPHBIM (OHAOM U
UCIOJb3YyeT y4eOHbIe ayAUTOPUH U3 001Iero (POHIa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTM Sl TPOBENEHUS HMHTEPAKTUBHBIX TPAKTUYECKUX 3aHATUN
HCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeTozmqecKne PEKOMEHIAUNA

6.1. MeToauyeckne peKOMeHAAIUN /ISl IPENoAaBaTe/isl 0 OPraHu3anuu
00y4eHuUs

[Ipexxne Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepual He TpeOyeT KaKou-Tn00 CrenuaibHOM (JIONMOJIHUTEILHOM ) TOATOTOBKU
U BIOJHE MOXET OBbITh YCHENIHO H3Y4YeH, €CIH CTYAEHThl OyIyT IMOcelaTh 3aHsATus,
CBOEBPEMEHHO BBINOJIHATH IOMALTHHUE 33/IaHUS U TI0JIB30BATHCS (IIPU HEOOXOTUMOCTH) CHCTEMOM
TUTAHOBBIX KOHCYINIbTallMii B TEUYEHHME KaXKJIOro ceMmecTpa. Bomeamue B Kypc MaTeMaTHKU
pa3zensl SBISIOTCS KIACCHUYECKUMU, B TO )K€ BPEMs OHHM IIPAKTUYECKU OPUEHTHUPOBAHBI, TAK KaK
UMEIOT IIUPOKOE PACIIPOCTPAHEHHE /AJISl PEIICHUS Pa3HOT0 POJia 3a7ja4 BHYTPH CaMON MaTeMaTHUKU
U IPUKJIAJHBIX 33/1a4. VIX 0CcBOEHUE IOMOKET CTYJEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
SCHO CTPOUTHb YCTHYIO W NUCBMEHHYIO pE€4Yb, YCIEIIHO MPUMEHSITh HAKOILJICHHBbIC 3HAHUS B
po(hecCuOHATILHON e TENbHOCTH.

HeoOxonumo ¢ camoro Hayana 3aHATHH PEKOMEHIOBATh CTYJIEHTAaM OCHOBHYIO H
JIOTIONTHUTEIIBHYIO JINTEPATYPy, a B KOHIIE CEMECTpa JIaTh CIUCOK BONPOCOB Ui MOATOTOBKH K
HK3aMEHY.

Ha nepBoM 3aHsATHHN IO JUCHMILIUHE CleAyeT 0053aTelbHO NPOMH(POPMUPOBATH
CTYJIEHTOB O BUJ€ U (hopMe MPOMEKYTOUHOM aTTECTAINH 110 AUCHUIUIMHE, CPOKaX ee
MIPOBE/ICHMUS, YCIOBUSX JIOMYCKA K MPOMEXYTOYHOM aTTeCTAlMH, TPUMEHIEMBIX BUIaX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOpeTHYEeCKOro MaTepuaia JOJKHO CONPOBOXKAATHCA WIUIIOCTPATUBHBIMU
npUMepamMu, TIIATEIbHO OTOOPAHHBIMH MPENoAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM TpPU PEUICHUM 3aJayd HE OTBJIEKAJIM OT TJIaBHOTO: OCMBICICHHMS HJEU U CYTH
NpUMeHsieMbIX MeTOJ0B. Cneayer Bcerja ykKas3blBaTh MPUMEPHI MPAKTUYECKOTO NMPUMEHEHUS
PacCMOTpPEHHBIX Ha 3aHATUSIX YpaBHEHUHN U HOPMYII.

[IpakTudeckue 3aHATUS AOKHBI OBITh OPTaHM30BAHBI MPEMOJIaBATEIeM TaKUM 00pa3oM,
YyTOOBl OCTaBAJIOCh BpeMs Ha MEPUOAMYECKOE BBIIOJHEHHE CTYJACHTaMH HEOOJbIION
CaMOCTOSITENILHOM pa0dOThI B ayAUTOPUH IS IIPOBEPKU YCBOCHHUS W3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyHIMi MpaKkTHYECKHE 3aHSTHUS, JOHKEH COTJIACOBBIBATH ydeOHO-
TEMaTUYECKH MJIaH 3aHATHH C JIEKTOPOM, UCTIOJIB30BaTh €AUHYIO CUCTEMY 0003HAUYCHUH.

[IpenogaBatento ciemyeTr 0oOMBATbCS CHUCTEMATHUECKONM HENPEpbIBHOM  pabOThI
CTYJICHTOB B TE€UEHHUE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTY/IEHTOB M MPUBIIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAaX U KOHKypCcax.
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CTyneHT [OJKEeH OllyllaTh 3auHTEPECOBAHHOCTh IPENOAABATENS] B JOCTHXKCHUH
KOHEYHOTO pe3yibTara: B MpUOOpETeHUH 00YyJaIOIUMUCS TIPOYHBIX 3HAHUH, YMEHUH U BIaICHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3aa4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJIOTHH

Bo3M0OXHO TIpoBejieHHE 3aHSATHI W aTTECTAllMid B JUCTAHIIMOHHOM (opMmare ¢ MpUMEHEHHEM
CHUCTEMBbI TUCTaHIMOHHOrO 0o0yueHus ynuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoit «MaTemMaTruKay 3JIeKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimox mpoBeAcHHUs pabOT B AUCTAHIMOHHOM (hopMare yCTaHABIWBACTCS OTICIbHBIMU
pacIoOpsHKCHUSIMU TIPOPEKTOpa MO y4eOHOW padoTe W/MiM LEHTPOM Y4eOHO-METOTUYECKOM
paboTHI.

6.2. MeToauyeckue yKa3aHHus JJisl 00yYAIOIIUXCS 10 0CBOEHUIO
AUCHHUIIHHBI

Pa3nes: 3j1eMeHTHI JIMHEHOM aaredpsbl

Martpuusl u onpeneaurtean. I[Ipexnae Bcero, CTyI€HT AOJKEH MOHATh, YTO MaTpULIA —
9T0 Tabauua yucen (mpudeM 3Ta Tabaula MOXKeT UMETh OJIMHAKOBOE YHCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM ), @ ONIPEIEIUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBAAPAaTHOU
TaOJIUIIBI, TO €CTh ONPEAEIUTENH CYIECTBYIOT TOJIBKO Y KBaPAaTHBIX MaTpPULL.

Canenyet 00paTuTh 0c000€ BHUMaHUE HA ONEPALMI0 YMHOKEHUS IPSIMOYTOJIbHBIX MaTpPULL
U MOHATh, KAKUM I10JIy4aeTcsl MOPSAJOK MaTpHLbl — pou3BeieHusl. OCOOEHHOCTh MaTPUI] TaKXKe
COCTOMT B TOM, YTO MPOM3BEACHHE MATpHUI] HE IepecTaHOBO4YHO, TO ecTb AB == BA.Cnenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a/1a4H.

BaxxupiM siBisieTcst moHATHe oOpaTHOW Marpuibl. Hano 3HaTh yciaoBue CyliecTBOBaHUS
00paTHOW MaTpULIbl U AITOPUTM ee NocTpoeHus. [loce ee BbIUMCIIEHUs 1es1eco00pa3Ho J1enaTh
MPOBEPKY NPABWIBHOCTH PEIICHUS, BBINOJHUB OIEPALMI0 YMHOXECHUS A'A=E (momxHa
HOJYYUThCS €IMHUYHAS MaTPULIA)

[Ipu u3ydenuun onpenenurenel Hajo YETKO YCBOUTH NOHATHUS MUHOPA, alre0panyecKkoro
JIOTIONIHEHNS, 3HaTh MHOTIOYMCIIEHHBIE CBOMCTBa omnpenenutens. s OCBOEHUS TEXHUKHU
BBIUMCJICHMS OIpeNeIuTeNeil 1enecoo0pa3Ho, BbIOpAaB TNPOM3BOJIBHBIN ONpPENENIUTENb BBILIE
TPETHEro MOpsAKa, PACKPBITh €r0 pa3IMYHBIMU CLIOCOOAMU, IPUMEHSISI PA3JI0KEHUE U [T0 CTPOKaM
U 110 ctos0uaM. O6paTuTe BHUMaHuE, Kakie CTPOKH (CTONIOLbI ) TPEANOYTUTEIbHEE BBIOUPATD JIIs
PACKpBITUSL ONpEIENUTENs, YTOObl yNPOCTUTH ero BbluucieHue. OcoOGeHHO 3P EKTUBHO
BBIUMCJIEHUE OINpPEAENUTEN C MOMOIIBI0 3JIEMEHTAPHBIX MpeoOpa3oBaHUM, MPUBOISAIINX €ro K
TPEYroJbHOMY BUAY.

[Ipn wm3ydeHuu pemieHU CcUCTEM JHMHEWHBbIX anreOpanueckux ypaBHeHuil (CJIAY)
o0OpatuTe BHUMAaHUE, IPEXKJIE BCEro, Ha MOHATHE PEIICHUSI CUCTEMBI M YCIIOBHUS CYILIECTBOBAHUS
pelIeHnid B 3aBHCHUMOCTH OT COOTHOILIEHHUS MEXAY PaHrOM MAaTpHUIIbl, paHIOM pacIIUpPEHHOU
MaTpHIlbl CUCTEMBl M YUCIIOM HEHU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHHUMaHUE Ha YCIOBHUS
npuMmeHnenus popmya Kpamepa u merona o6patHoil Mmatpulisl. BHumarensHo paz0epure npumepbl
pelIeHsT MPOU3BOJIHBIX CHUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH wmeronom [aycca
(BBeieHHE OA3UCHBIX U CBOOOHBIX MEPEMEHHBIX ).

Pa3nes: DeMeHTbI BEKTOPHOM aaredpnl

[Ipn wu3yueHuM naHHOM TeMbl OOpaTUTE BHUMAHUE Ha JIMHEIHBIE OINepanuu Hajl
BEKTOPAMM, HA TIOHATUS JIMHEHHOW HE3aBUCUMOCTU M JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha
byHIaMEHTAIBHOE TOHTHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3unca),
Ha pa3JIoKeHUe BEeKTopa Mo 6a3ucy.

3HaTh ompeneseHne, FreOMETPUUECKUe CBONCTBA CKaJISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM U B KOOPAMHATHON (opMme.
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OO0s3aTenbHO 3HATH W YMETh IIPOBEPATH YCIOBHS OPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTH WU
KOMILJTAHAPHOCTH BEKTOPOB.
Pa3zjesi: KOMIUIEKCHBIE YHCJIAa H MHOTO4YJIEHBI

B sTOoM pasnmene, mpexae Bcero, HaaO IMOHSTh, YTO KOMIUIEKCHOE YHCIIO SIBUIOCH
pacIIMpeHNeM IOHSTUS JEWCTBUTEIBHBIX YHCEN, 3HATh ONpEAE]ICHHE U TPpU (OPMBI 3alUCH
KOMILJIEKCHOTO yuciaa (anreOpanyecKyro, TPUTOHOMETPHUYECKYI0O M  IOKAa3aTeNbHYIO),
TeOMETPUYECKYI0 HHTEPIIPETAIMIO KOMIUIEKCHOTO YUCIa U B3aUMHO-0/IHO3HAYHOE COOTBETCTBUE
MEXy MHO>KECTBOM KOMITJICKCHBIX YMCENl U MHOKECTBOM TOYEK KOMILJICKCHOH IIIOCKOCTH. 3HATh
dopmyny Oiepa. KommiekcHple uYmcia MOXKHO H300pa’kaTh C IOMOIIbIO BEKTOPOB Ha
KOMILIEKCHOU TUIOCKOCTH. [lo3TOMy omepanuu CIOKEeHHs M BBIYUTAHHS KOMIUIEKCHBIX YHCEll
MOTYT OBITH CBEJICHBI K OTIEPALIUSAM CIIOKCHHS M BEIYUTAHHUS COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3HaTh W yMeTh BBINOJNHATH ONEpAlM YMHOXCHHS, JCIICHHs, BO3BEICHHS B
HOJIOXKUTEIBHYIO CTETIeHb KOMILICKCHBIX YHCEJI, 3alMCaHHBIX B TPUTOHOMETPUYECKOH (opme,
U3BJICUCHHS KOPHA N-0# CTETIEHN W3 KOMIUIEKCHOTO YHCIIA.

Cnenyer oOpaTuTh BHHMaHHE Ha TO, YTO MHOKECTBO KOMIUJIEKCHBIX YHCEIN SIBISETCS
3aMKHYTBIM, TO €CTb JIt00as anredpanyeckast ornepanus HaJ KOMIJICKCHBIMH YHCJIaMHU HE BHIBOJTUT
3a MpeJestbl 00JIaCTH KOMIUIEKCHBIX YUCE.

Hano 3HaTh pa3nuuHble BUIBI Pa3IoKEHUS MHOTOWICHA HA MHOXXHTEIH JUIs CIIydacs,
KOT/Ia Cpel KOPHEH MHOTOwWwIeHa MOTYT OBITh KpaTHbBIE, KOMIUICKCHbIE KOPHU. DTH CBEICHHS
OyAyT MCIOIB30BATHCS, HAPHUMED, B MHTETPATHHOM UCUMCIICHUH TIPU BBIUYMCICHUN UHTETPAIIOB
OT  JpOOHO-pallMOHANBHBIX  (QYHKIMHA, TpUd  PEHICHHMH  JHHEHHBIX  OJHOPOIHBIX
Qg epeHraIbHbIX YPaBHEHUH N-TO TOPSIIKA C MOCTOSITHHBIMEA KO PHUIIHEHTaMU.

Pa3nen: AHanuTHYecKasi reOMeTpHs

[lpy m3ydeHUHN aHATUTUYECKOW T€OMETPUH CIENyeT, MPEXIe BCEro, MOHSATh, YTO €€ 3anadeit
SIBJISIETCSI U3y4EHUE TEOMETPHUYECKUX OOBEKTOB IPU IMOMOIIHM aHAIUTHYECKUX METOJIOB alnreOpbl
U MaTEeMaTH4YecKOro aHaiu3a. B OCHOBE Takoro mojxoja JIGKHT METOA KOOPAHMHAT, BIIEPBBIC
cucreMaTuyecku npuMeHeHHsld P. Jlekaprom. OCHOBHBIE TOHATHS F€OMETpUH (TOUKa, MpsMasd,
IUIOCKOCTB) SIBJISIFOTCS HEOTPEACISIEMBIMH, U JIJISl UX ONMCAHUS MPUMEHSETCS aKCHOMaTHIECKUI
METO/]l, O3BOJIAIONIMN YCTaHOBUTh B3aUMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
TOYEK MPSMOW M MHOYKECTBOM JICHCTBHTENBHBIX UYHCENl M, TAaKUM O00pa3oM, BBECTH CHCTEMY
KOOp/IMHAT.

Hano geTko ycBOUTH pa3zinuyHble GOPMBI YpaBHEHUH MPSAMON U IUIOCKOCTH YMETH MEPEXOUTH OT
oJtHOU (opMbl K Apyroil. CiieayeT OCMBICIUTb U YCHEIIHO MPUMEHATh PEIICHUs KJIACCHYECKUX
3a/a4 aHAJTUTUYECKOH T€OMETPUU O B3aMMHOM DPACIOJIOXKEHHU TIPSMBIX U IIOCKOCTEH, YMETh
OTIPENIeNATh YTJIbl U PACCTOSHUS MEXK]y Pa3IMYHBIMU F€OMETPHUUECKUMHU OOBEKTaMH.

OTMeTHM B 3aKIIIOYEHHUE, YTO YCIEITHOE U3yUeHNE TUCIMIUINHGI « JInHeltHas anreOpay,
npruoOpeTreHne HeoOXOAMMBIX KOMIIETEHIMH, YMEHHH W HaBBIKOB BIJIAZICHHUS MaTeMaTHUYECKUM
amnmapaToM TpeOyeT OT CTYJIEHTOB OOJIBIION caMOCTOATENbHOU paboThl. OOpaTuTe BHUMAHUE,
YTO KOJMYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOSTENIbHYIO paOOTy B COOTBETCTBUU C YUEOHBIM
TUTaHOM, OOJIBIIIE YHCIIa YacOB, OTBOJUMBIX Ha BCE BUBI AyAUTOPHBIX 3aHATHH.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEICTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
paszensl:

1. Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. O1ieHOYHBIE CpENICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyToUHas aTTecTalus
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Ilpunosicenue 1

1. TemaTu4ecKHUii IUIaH TUCUMILUIUHBI «/IMHeliHaA ajre6pa» Mo HANPABJIEHUIO MOJATOTOBKHU

13.03.01 Tensio3HepreTuka u TEMIOTEXHUKA

[Ipoduns
I/IHTeJIJIeKTyaJIbHLIe TEIJOBbLIC JHEPIrOCUCTEMBI
(bakamaBp)

Ouynas ¢popma 00yueHust
I'ox nadopa 2025/2024

Buabl yueOHoii padoThl,

BKJIIOYAsl CAMOCTOSITEIbHYIO Buabi camocrosiTesibHOH padoThI Dopmbl
=3 aTTecTa
= 5; padoTy CTyIeHTOB CryaeHToB

Paznen 2 S ’ 1187074
*)
3 = U TPYA0EMKOCTH B HYacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Paznes 1. DiieMeHTHI THHEHHOM
1.1 | anredpsl Matpuiibl, 1elCTBHS Ha 1 3 2 2 3
MaTpHIIAMH.
Omnpenenurend, ux CBOHCTBa "
BBIYHCIICHHE. MaTpUyHasl 3alUCh CHCTEMBI
12 JIMHEVHBIX Vi 1 4 2 3 +
ypaBHEHHI.
Bouinaua 3aganauii PI'P Ne 1 o quHeiinoi
ajareope .
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1.3

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

14

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 marpuisl.
Teopema Kponekepa — Kanemnu.

1.6

Merop 'aycca B IpOH3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEeHUN. OQHOpPOIHbBIE
CHUCTEMBI JINHEWHBIX YPAaBHEHUM.
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

1.11

Jlunelinble TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

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

13

1.12

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

14

1.13

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

15

17




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 MEXK1y TOUKOM U INTIOCKOCTBIO
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

21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

caM

pao.
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2. TemaTHUyeCKUii IVIaH TUCHMIUIMHBI «/IuHeliHAs ajre6pa» Mo HANPABJIEHHIO MOATOTOBKHU
13.03.01 Tens103HepreTuKa M TEMJIOTEXHUKA

[Ipoduns
I/IHTeJIJIeKTyaJIbHLIe TEIJIOBbLIC JHEPIOCUCTEMBI
(0axanasp)
3aounas ¢gopma o0OyueHus
I'ox nadopa 2025/2024
- .S Buabl yuedHoii padoThl, ) Dopmbi
5 = S| BKIIOYAHA CAMOCTOSTETHHYIO Buasbl camocTosiTeIbHOH padoThI aTTeCTA
n/n Pasnen g % § paboTy CTy1eHTOB, U CTtyaeHToB -
8 an 8 TPYAO0EMKOCTH B Yacax
Jd | m/C | JMas | CPC | KCP | K.P. | K.IL | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
O0630p Tem, n3yuyaembIx B pa3zaede 1.
JInneitnas anaredpa.
1 Marpuiel, 1€CTBUS HAJ MaTPULIAMH. 2 14
Ornpenenurenu, UX CBOWCTBA U 1
BbIUMCIICHHE. Penienns cucTeM JTMHEMHBIX
YPaBHEHUM.
0O630p 3anay, Bxoasmmx B PI'P No 1.
2 Boigaua 3axanuii nepsoro 3rana PI'P 1 4 14 +
Nel.
O030p Tem, n3ydaembIx B pasjaene 2.
JJIeMeHTBI BEKTOPHOi anredpbl
3 Jlunelinble onepanuu HaJ BEKTOPaMHU. 2 14
CxansipHO€, BEKTOPHOE U CMEIIAHHOE 1
MIPOU3BEJICHUS BEKTOPOB, X CBOMCTBA.
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VYcnoBust OpTOrOHAIBHOCTH,
KOJIJIMHEAPHOCTH, KOMIIJIAHAPHOCTH
BEKTOPOB.

00630p 3agay, Bxoasmux B PI'P No 2.
Brinaua 3aganuii PI'P Ne2.

14

0030p 3a1a4, u3yuaeMbIxX B pa3aeJe 3.
JlelicTBUA HaJ KOMIUIEKCHBIMU YHUCJIaMHU.
Pa3noxenne MHOrouseHa Ha MHOXHUTEIH.
OcHoBHas Teopema anredpsl

O030p Tem, u3yuyaembIiX B pasjgese 4.
AHanuTHYeCcKasi FeoMeTpus

Pa3znuynble TUIIBI YpaBHEHU IIJIOCKOCTU U
IpsAMOM. B3auMHOE pacnoioKeHUe IPsIMbIX
Ha IJIOCKOCTH M B  IIPOCTPAHCTBE.
Brruucnenue pacCTOSIHUN MEXIy TOYKOU U
IUIOCKOCTBIO, TOUKOH U MpsiMoil. Kpusbie u
IIOBEPXHOCTH BTOPOI'O MOPSAKA

14

O030p 32124, M3yyaeMbIX B pa3aedie 3.
Brinauya 3aganuii PI'P Ne3

14

®opma arTecTaluu

19-
21

Bcero yacoB nmo jucuMIJIinHe

10

92

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenue nmoarotosku: 13.03.01 «TermosHepreTuka v TEIIIOTEXHUKAY).
[Tpoduns: «HTENIEKTYaIbHBIE TETIJIOBBIE JHEPTOCUCTEMBD.
®opmbl 00yUEHHUS: OUHAs, 3a04HAS.

Kadenpa: «Matemarukar

1. MeToabl KOHTPOJISAA ¥ OLleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JI71st KOHTPOJIS YCTIEBAEMOCTH M KAY€CTBA OCBOCHHS IUCIIUIUIMHBI HACTOSIIECH MPOTpaMMOi
MIPETYCMOTPEHBI CISAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMOoCTH (TEKYIIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTeCcTalus (I3K3aMeH).

2. llkana u KPUTEPHHU OLEHUBAHUSA Pe3yJILTATOB 00y4eHUsI
dopma NPOMeKYTOYHOI aTTeCTANNNU: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTranusa o6yqa}0mnxc;1 B cbopMe 9K3aMCHa NPOBOAUTCS 11O pE3yJibTaTaM
BBIINIOJIHCHHA BCEX BHIOB y‘le6H0ﬁ pa6OTI>I, MpeaAyCMOTPCHHBIX y‘le6HLIM MJIaHOM II0 JTaHHOM
AUCHUIIIIMHE, TIPU 3TOM YUUTBIBAOTCA PE3YJIbTAThI TCKYIICTO KOHTPOJIA YCIIECBACMOCTH B TCUCHUC
CEMCCTpa. OI_IeHKa CTCIICHHU JOCTHUXKCHUA O6y‘IaIOH_II/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB Oﬁy‘lCHI/IH 110
AUCHUIITIMHE IIPOBOAUTCA IpenoAaBaTcyieM, BCAYIIHUM 3aHATHA 1[I0 AJUCHUIUIMHE MCTOAOM
BKCHepTHOﬁ ouenku. Ilo mroram HpOMC)KyTO‘-IHOﬁ aTTeCTallui IO AUCHUIIIIMHC BBICTABIIACTCA
OLCHKA «OTIUYHO», «XOPOUIO», «KYAOBJICTBOPUTCIIbHO» NN KHCYAOBJICTBOPUTCIBLHO).

Ixana oueHUBaAHUA Onucanue

BrimonHeHnsl Bce  o0si3aTebHBIE yYcioBud MOATOTOBKH
CTyA€HTA K HpOMe)KyTO‘lHOﬁ aTTeCTalnuu, nNpcaAyCMOTPCHHLIC

IpOrpaMMoOil  JAMCUMILINHBI. CTyneHT  JI€MOHCTPHUpYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEIsIM,
OtnuuHO NPUBEICHHBIM B TaOMUIaX, ONEpPUPYEeT NPUOOPETCHHBIMU

3HAHUSAMH, YMEHUSMH, HABBIKAMH, IIPUMEHSAET UX B CUTYalUIX
MOBBIIIEHHON CJI0KHOCTU. [Ipy 3TOM MOryT OBITH OMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTpyJHEHHS NpHU
[IEPEHOCE 3HAaHUU U YMEHUH Ha HOBbIE, HECTAaHJAPTHBIE 3a/1a4u.

BeinonHeHnsl Bce o0s3aTejbHbIC YCIOBHS TOATOTOBKH
Xoporo CTYyJeHTa K NPOMEKYTOYHOM ATTeCTAlUM, [IPETYCMOTPEHHbBIE
nporpaMMoil  gucuMmiuHel.  CTyJEHT  AEMOHCTPUPYET
COOTBETCTBUE 3HAHUH, YMEHMI, HABBIKOB IIOKa3aTEIsIM,
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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, YMEHHH, HAaBBIKOB IIOKa3aTEJsIM,
NPHUBEACHHBIM B TaONMUIaX, OMEPUPYET MPHOOPETEHHBIMH
3HAHUSMH, YMECHUSIMH, HaBbIKaMu. HO MOKa3bpIBaeT HErnIyOOKHe

Y 10BIETBOPUTEIILHO
3HAaHUA, TIPU OTBETE HE JOINYyCKaeT TIpyObIX OMIMOOK WIH
POTHBOPEYHA, OJJHAKO B (HOPMYITHUPOBAHUU OTBETA OTCYTCTBYET
JIOJIKHAsI CBSI3b MEXKAY aHaJIU30M, apryMEHTalled U BbIBOJAAMU,
B pELICHUM 337ady MOTYT cojepkarbcsa TpyOble ommoOku. 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
Ne Kparkas xapakreprucTrka OLleHOYHOTO
OLICHOYHOI'O OLIEHOYHOTI'O CPEJCTBA
/1 cpeacTBa
CpencTBa B ®OC
1 KonTponbHas CpenctBo npoBepku yMeHu npuMeHsATh | KoHTposbHBEIE
(camocTodATENbHAS) | MOJYYEHHBIC 3HAHUS Ul PEIlleHus 3a1ad | 3a1aHus (mpumep)
paborta ONpEAENEHHOro THMAa IO TEeMEe WU
(KP) pasneny
2 | PacuerHo- CpenctBo nmpoBepku ymMeHHM npuMeHsATh | Kommuiekt  3ajgaHwuii
rpaduueckas MIOJIyYEHHbIE ~ 3HAHUSA 1O  3apaHee | A BBITIOJTHEHMSI
pabota OTpeeIEHHOW METOJIUKE /JIsi PEUIeHHs] | 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 cobecenoBanue, TeMam/paszaeiam
paccuMTaHHOEC Ha BBISICHEHHE OOBeMa
(YO) - JUCLUTUIMHBI
3HaHUHI o0yJaromerocs 10
oTpeIeIEcHHOMY pa3zely, TeMe, IpodiieMe
U T.IL.
CucreMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
[IO3BOJISIOLIAS
Tect m
4 (T) ABTOMAaTU3HUPOB Bapuanr Tecra

aTh MPOLIEYPYy U3MEPEHHS YPOBHS 3HAHUI
U YMEHUI 00y4aromerocsl.

5 | Dx3amenanuonHusie | CpecTBO TMPOBEPKHM 3HAHUW, YMEHHH, | DK3aMEHAIIMOHHBIE
OuIeTsI HABBIKOB. MOXeET BKJIIOYaTb KOMILUIEKC | OUJIETHI.
TEOPETUUECKHIX BOIIPOCOB, 3amad,
MPAKTUYECKUX 3aJaHHH.

(Ob)

3.1. Texkymuii KOHTPOJIb

O1eHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKITIOUAIOT KOHTPOJIBHBIE BOTIPOCHI
U 3a7aHus B popMe OJTaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUS 00YUYAIOIIUMUCS Pa3IeioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-TPapuuecKoil padoThI.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# ajareope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit padoTh:

Marpuusl u onpeaenuTeny. Pemenne cucteM JIMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

Pacuerno-rpadguyeckas padora Ne2 mo BeKTOpHOI aaredpe.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

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

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

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

KoMmiekT 3ananuid

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

PI'P Nel, wactp 1

-11 0 2 0 2
3amanue Nel. /lanst Mmatpuet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

BeimosauTs aeiicteus: A2 +8B' .
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3ananme Ne2. TIponomkuTh nanHOe MaTpudHoe paBerctso (2A+3B)° —4A* —6AB=...

Y IIPOBEPUTH €r0 i1 MaTpull A U B U3 nepBoro 3aJaHusl.

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

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

3ananue Ne4. [l qaHHON MaTpPHUIIBl HAWTH 00paTHYIO MaTpuily. Cenars mpoBEpKY.

1 0 2
1 1 0.
-1 2 3

3azanune No5. Pemuts Matpuunoe ypasaenne AXB = C (maiitu X). Caenats npoBepky.

S R N

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3

0 5 4 3 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apgaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0panvyecKux ypaBHeHuH
3apanue Nel. Pemuts cucremy merogom Kpamepa. Cuenats npoBepky.

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

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

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

3apanue Ne4. Perute HeogHOpPOAHYIO cucTeMy MeTosioM ["aycca. Haiitu ob1uee pemenue u
YaCTHOE PEILECHHUE.

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

3amanne NoS. Pemmth oHOpOHYIO cucTteMy MeToqoM ['aycca. Haiitu oGmee pemenue u @CP.

24



2%, +6X, —9%;,-9x, =0
4%, —-5%;+x, =0

3% +3X, =X, —4Xx,=0"
X, —3X, + 2%, + 5%, =0

PI'P Nel, yacTtp 2

3aganue Nel. IToka3aTb, 4To BEKTOpI M, N, P 00pa3yroT 0a3uc B IPOCTPAHCTBE U PA3I0KUTh

Bektop a mo stomy 6asucy: M=(L, -1 2),n=(2,0,3), p=(-2,-11),a=(5, —4,13).

3ananue Ne2. Jlanbl BekTOopsl M 1 M. BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOpH A 1 D .

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

,ecn |M|=6v2,|1|=2, (m/,\ﬁ) =135", a=6n—m.

3amanne Ne3. Haitn |§

Bananue Ned4. Jlan A ABC . Haiitu £ B, ecniu A(1;—1;2), B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu kakux 'x' BekTopsl @ M D mepnenauxynspubi?

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

3ananue Ne6. Haiitu niomans napajienorpaMma, HOCTPOCHHOIO Ha BeKTopax a u D .

a=2m-5n,b=m+n,|m|=12,|n|=3 (m/,\ﬁ):—.

N

»

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

3ananue Ne8. Jlansl BekTopsl a, D, C . BBIACHUTE — KOMIUIAHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILTAHAPHBI, TO HATH 00beM MapajielieuIe a, IOCTPOEHHOTo Ha BekTopax a, b, C u

OTIPE/ICITUTh — KaKyI0 TPOWKY OHH 00pa3yloT.
a(;-1;5),b (2;4;-2),¢(3;0;1).

3aganue Ne9. Jlns nmuneltHOTO OmepaTopa A 3aaHbl 00paskl 6asucHeIX dnemeHToB A€, AE,, A€,

. 3anmcarb matpuily oneparopa 4 B 6asuce €, €,, €, u HaliTu oOpa3
JneMeHTa X .
Ae, =7¢e +3e,—-2¢e,, Ae,=¢, —¢€,+4e,, Ae,=28€ +2¢,+3€,,
X =28, —4¢e,+¢€,.
3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0Oa3uce MaTpuiei A= 7 )

PI'P Ne 1, yacth 3
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3ananue Nel. Tlpamas |, mpoxoaut yepes Touxy A mapamiensho Bektopy (. Ilpsmas |,
IPOXOJIUT Yepe3 ToUKy B meprenaukymsipHo BekTopy N . HaiiTu TOUKY mepeceyeHus mpsmMbIX U
yron mexy mumu, ecin - A(3;5), 7 (1;3), B(0;5), n(-3;4).

Bananue Ne2. [lana npsimast |, . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrostHue ot
TouKH nepecedenus npsmeix |, u |, mo npsivoii |, .

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

3aganue Ne3. Haiitu paccrosinue or toukn M 0 miockoctn @, mpoxopsiuieit uepes Touky A

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

3aganue Ne4. HaiiTu yroi MeXIy MJIOCKOCThIO (X M IUIOCKOCTBIO [3 , MPOXOIAIIEH Yepe3 TOUKU

A, BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(4;-3;-1).
3amanue No5. 3amucarh KAHOHUYECKHE YPABHEHUS MIPSMOIA, 3aJaHHON OOIIMMH YPaBHEHHUSIMH.

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

3aganve Ne6. Haiitu Touky mepecedenus npsamon | W riockocTn @ W yrona Mexmay HUMHU.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

Bananue Ne7. Tlpsmas |, mpoxoaur yepes touku 4 u B. Ilpsmas |, mpoxomut uepes Touky M
MEePIeHAUKYIAPHO IIockocTH ¢ . Haiitu yrom mexny npsimbivu |, u |, 1 BeisicHUTS — Jiexat in

OHH B OJHOH IIJIOCKOCTH HJIN CKpCIINBAKOTCA.

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

3ananue Ne8. Jlnisg qaHHOW KpUBOM =1 yka3aTh (OKYCHI, SKCLIEHTPUCUTET,

(x+3° ¥
49 25
nupekTpuckl. [loctpouts KpuByto, 1300pa3uTh POKYCHI, TUPEKTPUCHI.

Bananue Ne9. Tlpusectn ypasHerue kpusoit 9X° —25y° —18x+ 200y —616=0 «
KAaHOHUYECKOMY BHJIY U MIOCTPOUTH KPUBYIO.

KonTpoJbHblie 3aganns (IpuMepbl)
Bapmuanr.

1. Haiitn 3HaYeHns1 MaTpUYHOTO MHOTOUIeHa F (A)

-1
f(x)=—x3+2x2—x+3,A:( 0]
3 2
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-2 0 8 1 -5

2. HaliTi panr MaTpuIsl IPUBEJCHUEM K CTYIIEHYaTOMY BUY g 2 6 3 _13

11 -3 13 5 17

1 2 1
3. BeraucauTh onpeaenuTens IPUBEACHIEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -

4. Haiitu matpuiy, oOpaTHyto AaHHOU (a). Pemnth matpuuHoe ypaBHeHHE (0)

1 2 1
3 5 3 ©) 1 —2DX_—2 3 5

@ 3 4 13 1 0
2 7 -1

5. Pemmth cucteMy ypaBHEHHH. YKa3aTh 001ee U OJHO YacTHOE pelieHue ().

Pemuthb cuctemy ¢ moMoIip0 00paTHOW MaTpUIlk! U 1o ¢opmynam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X +2X, +X;=5
(a) 43X, +7X, —2X; —4x, =4 (6) 3%, —5X, +3X; =—7
2%, +5X, + X, +3%, =3 2X +7X, —X; =13
Bapuant
1. Pacniucatsb pasnoxeHue BeKTopa ;( 110 BEKTOpam B, a,F
x={5-12,1}, p=1{1-30}, q={1-11}, r={0,-1,2}

2. KonnuHeapHs! 11 BEeKTOpel P U (7

a={2,01}, b={-231, p=2a+2b, q=3a—-2b

3. Jana nupamuna ¢ BepmrHamu B Toukax AAAA, .
A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexxay peopamu A A, AA,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI ONyIIeHHOH Ha Tpanb A A A
r) HaiiTH JUTHHY MEMaHbl, IPOBEACHHYIO 3 BepimHbl A k pedpy A A

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx amu b O — yrol MECXIy

BEKTOpaMH P H (]
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a=2p+

ol
o
Il
©
[
w
S
o
I
N
I
N
K
Il

Bapuant

1. Haiitn paccrostane ot Toukn M, 110 mmockoctu (MlMZMS):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M,(-2,1;3)

L |X+y+z2-2=0
2. Bemmcats KaHOHHYECKOE ypaBHEHHUE MPSMOI:

X—y—-32z+6=0

X-2 y-3 z+1

u X+y+2z-9=0.
1 -4

3. HaiiT Touky miepecedeHus mpsSMoi 1 TIOCKOCTH:

RN

x-1
4. Haiiru Touxy P, cummerpuunyto touke P otrocurensno npsmoii | : P(O; -1 3) 1/1 o - ll =
5. Hamucath ypaBHEHHE IUIOCKOCTH (¢ HPOXOJlIei gepes Touky M, n nmepneHmuKyiIspHo psIMON
(M;M,): My (3,2,0), M, (415), M, (2-14).
6. HaliTi kocuHycC yriia Mexay IJIOCKOCTSAMU O U O, !
a,:3x-y+3=0, o, : x-2y+52-10=0
BapuanT 3a1aHMii TPOMEKYTOYHOI0 TECTA
-1 7 2 4

-8 2 -6 -3 -13
11 -3 183 5 17

1.1. HaiiTu panr MaTpuisl IpUBEACHUEM K CTYIIEHYaTOMY BUAY

1.2. Pemiuth MaTpu4yHOE YPABHEHUE 1 -2 X = 2 39
- P yp 3 4713 4 o

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

X=1{5-12,1}, p={1,-30},

2.1. Hammcatb pa3y10KeHHE BEKTOpa X MO BEKTOpam 5,5,

q={L-11, r={0,-12}

2.2. BBIUKCIIUTS IUIOMIA/Ib MapaliesorpaMma, MOCTPOEHHOTO Ha BEKTopax a u b a — yromn Mexiy

BEKTOpaMHU P U (

. . . —_— —

a=2p+q.b=p-3q,  [p|=2,[a]=2, =7
2.3. lana mupamuya c BepmuHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A,(-5,1,0)
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Haiitu qnuny MenuaHsl, IPOBEEHHYIO U3 BepiiuHbl A, K pedpy A A

Xx-2 y-3 z+1

3.1. Haiitu Touky nepecedyeHus NpsMon U MIOCKOCTH: U X+y+2z2-9=0.

1 4

3.2. Haiitu Touky P, cummerpuunyro Touke P orHOcuTenpHO mpsiMon | : P(O; —1;3) U
x-1_y_z
1 -1 1

3.3. HamucaTh ypaBHEHHE ILUIOCKOCTH ¢/ MNPOXOJAIIEH uepe3 TOuKy M, M mepneHauKysspHO

npsamoit (M;M,): M (3;2;0), M, (415), M,(2-14).

4.1. Jlana kpuBasi BTOPOTO MOpsAAKa X° +4y> —12x+16y+16 =0 . [Toy4nTh KaHOHUYECKOE YpPAaBHCHHUE

KpPHUBOI1 U MOCTPOUTH .€€

! !/ !
4.2. CoctaBUTh MaTpHIly Iepexoja oT 0asuca e,e,,e, kK 6a3ucy e ,e, ,e, , €Cliu
€ =26 +€,+6,, €, =6 —€,+6,; & =6 +26,+6,

Kpurtepun ouenku:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA MTPEACTABIISII
pemeHuss 3a7ad, BBIIOJIHWI IIOJHOCTBIO BCE 3aJaHMs W HX 3alIMTWI, OTBETUB Ha BOIPOCHI
MIpEeno/1aBaTelis;

- OLIEHKA «HE 3a4TCHO» BBICTABIISETCSA CTYIEHTY, €CIM OH HEPETYJSIPHO B TEYEHHE CEMeCcTpa
MPEJICTABIIsUT PeIlleHusl 3a/lad, BBIMOIHWI 33JaHUS HE IMOJHOCTHIO WM BOOOIIE HE MPEeICTaBIISI
paboThl Ha TPOBEPKY, JOIYCKAE€T CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
MIPEno1aBaTels.

Jlyis mpoBeeHUsS TEKYIEro KOHTPOJS 3HAHWN CTYJIEHTOB B JIMCTaHIIMOHHOM ¢opMaTte B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (IPOOHbIE)
TECTBI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU opMme.
Bpems 11 moAroToBKM 0TBETa Ha BOIPOCHI He Oosee 45 MuUH.

buner BkiIto4yaeT TeopeTHUECKHI BOPOC U 3a/1auH.

KoMruiek Tl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunosBble BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KommuiekT Bonpocos
o auciuminHe «J/Iluneiinas ajaredpa»

Matpu1ibl, TUIIBI MATPHIL.

Onepanuuy ¢ MaTpullaMy, UX CBOWCTBA.

YMHOK€EHHE TPSIMOYTOJIbHBIX MaTPHLL.

MarpuuHnasi popma 3arucu CUCTEMbI TMHEWHBIX alreOpandeckux ypaBHEHUI.
Onpenennurenu U X CBOWCTBA.

[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpanvyeckux ypaBHEHHH, OCHOBHbIE MOHATHUS M ONPEAETICHHUS.
[TpaBuino Kpamepa penieHust CUCTEM JTUHEWMHBIX YPaBHEHUH.

OOpartHast MaTpHIa U e€ BbIYUCIIEHHE. Y CIIOBHE CYLIECTBOBaHUS 00paTHOM MaTpPHIIbI.

CoNoRWDNE
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10. Pemienune cucTeM JIMHEHMHBIX aJIreOpandecKruX ypaBHEHUH METOJ0M OOpaTHON MaTPHIIBL.

11. Meton 'aycca pemieHns CUCTEM JIMHENHBIX YPaBHEHU.

12. PemieHue npor3BOJIBHBIX CHCTEM JIMHEWHBIX YPaBHEHHI MeTO10M [ aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanennu.

14. OnHOpoaHBIE CHUCTEMBI JUHEHHBIX ypaBHeHUH. Kputepuii CyliecTBOBaHUS HETPUBHAIBHBIX
peLieHui.

15. TlonsiTe BEKTOpa M IMHEWHBIE OTIEpallUK HaJl BEKTOPaMH, CBOMCTBA OTICPAIIHiA.

16. JIuneitHasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTh M JIMHEHHAs 3aBUCHMMOCTb T€OMETPHUYECKHUX BEKTOpOB. Kputepuit
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHblii 0azuc. Pa3noskeHne BeKTopa 1Mo BeKTopam Oasmuca.

20. YnopsimoueHHast TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAaHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasuce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Marpuna nepexoza oT 60aszuca k 6a3ucy.

25. CoOcTBEHHBIC BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPHUS

1. Cucrtembl koopauHar. JleKapTOBbI MNPSIMOYTOJIbHBIE KOOpPAMHATBI Ha IUIOCKOCTH M B
IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSMON, TOUKOH U IIJIOCKOCTBIO.
Bolunicnienue paccTosHUS MEXAY CKPELMBAIOIUMUCS IPSIMbIMHU.

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. Kanonunueckue ypaBHEHHS DIUIUIICA, TUIEPOOIIBI, TapaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnveckue ypaBHEHHUs CQepbl, SIUTAIICONUIA, KOHYCOB, THIIEpOOION 0B, ITapaboIOn/I0B.

Noakown

Tunosbie BapuaHTHI OWJIETOB
no aucturuinae «JIuneitnast anredpa»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTtematukay
Juctunnuna «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Ompenenutenu U UX CBOMCTBA.
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2. Pemwnts MaTpH4HOE ypaBHEHHE XB=A, eciu A:(lz le Bz(_lo le

4. Jlansl BexkTOphl a =(-5,9,8), b =(-31-2), ¢ =(-8,10,-10). [IpoBepuTh — KOMILITAHAPHBI JIK OHH.

3. Pemuth cucremy MeTooM 00OpaTHON MaTPUIIbI {

Ecnu Her, HaliTh 00beM Tapasuiesienue/a, OCTPOEHHOTO Ha BEKTOpax a,b,c.

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

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku «_03» 05 2025 r., mporokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHUS POCCUMCKON ®EJEPALTN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHWE BBICIHIET'O OBPA3OBAHUA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHW OJIUTEX)
®axynbTeT 6a30BbIX KOMITETEHITHH, Kadenpa «Marematuka»

Hucuunnuna «Jluneitnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

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

12 -1
2. BuaucanTh onpenenuTens Matpuibl C=AT, ecin A=(3 1 0.
{0 11 J
4% — 2%, +3%3 =12,
3. Pemmre cucreMmy ypaBHeHU# MeTooM ['aycca 1, +5%, —3x%; =1,
2% +3Xy —2X%3 =3.
4. Tlokazarp, 4To BEKTOphl M =(1,-12), n=(2,0,3), p=(-2-1L1) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. lano oOuiee ypaBHeHue npsiMoi  —2x+3y—5=0. Hanucars: ypaBHeHHE IPSIMOM C YIJIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHHE MPSIMOM.

YTBepkaeHo Ha 3aceqannu kKadeapsl MatemMaTrku «_03» 05 2025 r., mporokos Ne 10

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

Z[J'ISI MMPOBEACHUA MPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (I)opMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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