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1. Henn, 3amauMm W NUIAHMpPYyeMble pe3yabTaTbl OO0y4YeHHMs IO
AUCHMILINHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBL «JInHelHas anredpay cielyeT OTHECTH:

- BOCIIUTaHHE Y CTYJCHTOB O0IEil MaTEMAaTHYEeCKOM KyIbTYpHI;

- IpuoOpeTeHre CTYACHTaMU LIMPOKOr0 Kpyra MaTeMaTH4eCKHX 3HaHWM, YMEHUl u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHHIO
Hapsily ¢ pa3BUTHEM MaTEMATUUYECKON UHTYUIINY;

- YMEHHE CTyJIeHTaMH pa3BUBAaTh HABBIKU CAMOCTOATEIBHOTO H3Y4YEHUS Y4eOHOU U
HAy4YHOW JIMTEpaTyphl, COJAEPIKAIEH MaTEMaTUUYECKUE CBEICHUS U PE3YNIbTaThl;

- MOATOTOBKY CTYJICHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBATH(PUKAIMOHHOMN
XapaKTEepUCTHKONW OakamaBpa II0 HAaNpaBJICHUIO, B TOM 4dHciIe (OpMUpOBAHHE YMEHHN
HCIIOJIb30BaTh OCBOEHHBIE MATEMAaTHUECKHUE METO/IbI B IPO(ECCHOHAIBHOM 1eATeIbHOCTH.

- TOATOTOBKY BBICOKOKBAJTH(HIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
u(ppoBOl TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IM(pOoBOit
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUTUHBI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX TIOHSATHHA, METOJO0B, (HOPMHUPYIOMIMX OOIIYIO
MaTeMaTHYECKYIO IOJITOTOBKY, HEOOXOIUMYIO JJIsl YCIIEITHOTO PEIIeHUs MPUKIATHBIX 3a7a4;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETSHIMH, COOTBETCTBYIOIIUX €T
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne 1o gucuuiuiiHe «JIuHeiHas anreOpa» HampaBieHO Ha (OPMHpPOBAHUE
y oOydJarommxcsi cueayrmux koMrnereHnnii B coorBeTcTBun ¢ ®I'OC 27.03.02 «YmpaBinenue
Ka4eCTBOM», YTBEpKIEHHBIM NpuKazoM MunoopHayku Poccun ot 31.07.2020 N 869:

Kon u HammeHnoBaHue NuaukaTopsl 10CTHKEHHSA
KOMIIeTEeHI U KOMIIETeHIIUH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. Ilpumensier
CCTCCTBCHHOHAYYHBIC U 06H1€I/IH>KGHGPHBI€ €CTCCTBCHHOHAYYHbIC U O6H1€I/IH)KCHepHBIe
3HaHKUA, MECTOABI MATEMATUYCCKOTO aHAIN3A U | 3HaHWSA, METOJbI MATEMATHYECKOTO aHAJIN3a U
MOJIETTUPOBaHUs B IPO(ECCUOHATIBLHOM MOJIETPOBAHHS TIPH PEIIEHHH
ACATCIBLHOCTH, po()ecCHOHANIBHBIX 337124
NOIIK-1.2. JleMOHCTpUpPYET HABBIKU
UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTEeMaTHKH JJIsl pelIeHHs 3a1a4.

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucnunnuHa oTHOocHUTCS K oOs3arenbHOM wactu Onoka bl: Mogyns «Marematudeckue u
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.
E€ nzydyenue oGecrieuynBaeT n3yueHue AUCITUTIINH:
B obs3amenvuoti vacmu:
- MaTeEMaTHYECKNI aHaIn3;
- (husuka;
- TeXHAYECKass MEXaHHKa,
- TEOpHUSI BEPOSTHOCTEN U MATEMATHYECKasi CTATUCTUKA;
- HQJCKHOCTh, TUArHOCTUKA U PUCKH TEXHUYECKUX CUCTEM;



- MaTeMaTH4ecKas JOTUKa U aJlTOPUTMHU3ALINS B YIIPABIEHUHU Ka4€CTBOM,;

- CTaTUCTUYECKHE METOAbl B YIPaBICHUH KAueCTBOM MAalIMHOCTPOUTEIbHON
MPOIYKILIUH.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

- 9KOHOMHKA;

- nudpoBU3aLUs TPOU3BOJCTBEHHON CPEIBL.

3. CTpykTypa U coep:KaHue TUCUUILIHHBI

OO01mas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIE eMUHUIIBI -108 yacos.

3.1.  Buasbl yueOHoli paGoThl H TPYA0EMKOCTH

Ounas popma o0yueHus

°
1‘3‘;1 Bup yuyeoHoii padoTbl KOI';I;C‘;ZCTBO Cemectp 1
1 AyIUTOPHBbIE 3aHATHS 48 48
B Tom uuncne:
11. | Jlexkuuu 16 16
12. | CemuHapckue/mpakTHIECKUE 3aHATHS 32 32
13. | JIaGopaTopHbIe 3aHATHUS - -
2 | CamocTrosiTeJbHAs padoTa 60 60
3 | IIpome:xxyTOoUHAs aTTecTalMsA 3 €]
Hroro 108 108
3.2. TeMaTnuecKkni IJIaAH U3yYeHUS TUCITUTLTHHBI

Pasmenién B mpuinoxenun A k paboueld mporpamme.

3.3. Conep:xkanue pa3iesioB IUCHUNIHHBI

BBenenue

Hpe)]MeT, 3aa4yud M COACPpKAHHME OUCHUILJINHBI. OCHOBHBIE  DTaIlbl PasBUTHUA
JAUCIHHUITIIIMHBI. CprKTypa Kypca, €Yo MCCTO U pOJib B IOATOTOBKE 6aKanaBpa, CBiA3b C APYIr'UMU
JUCLHMITIIMHAMU.

Paznes 1. DineMeHTBI IMHEHHOI ajaredpbl

Tema 1. MaTpuusl 1 onpeaeauTeN .

[Tonsstue wmatpuupsl. Buasl matpun. JleiictBuss Han Marpunamu. Onepanuud  Haj
MaTpuIlaMU U UX CBOWCTBA. OrnpenenuTenu, ux CBOMCTBa U BbruucieHusd. [loHsITuS MUHOpaA U
anreOpanvyeckoro JOMOJHEHHs.  Pa3znoxeHue ompenenuTenss MO 3JIEMEHTaM CTPOKH WIU
croisiona. Berauciienne onpeaenurenel pa3IunaHoOro MopsaKa.



OOpaTHas MaTpulla W aJrOpPUTM €€ BBIYHUCICHUS. ODJIeMEHTapHble IpeoOpazoBaHUs
Matpull. [IpuBeneHne Marpuibl K JUaroHAJIbHOMY WJIM TpaneluueBUIHOMY BUAY. MarpuuHas
dbopMa 3anucu CUCTEMBbI JIMHEHHBIX alreOpandeckux ypaBHeHUIl. PaHr MaTpuisl.

Tema 2. Pemienne cucTeM JIUHEHHBIX AJIre0pandecKuX ypaBHeHH .

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATH. Pemienue cucrtem
JUHEHWHBIX ypaBHEHHUUM MetojgoMm Kpamepa, meTomoM oOpaTHOW Martpullbl, MeTonoMm [aycca.
Teopema Kponekepa — Kanemmu. PenieHne NpoW3BOJIBHBIX CHCTEM JIMHEHHBIX ypaBHEHUM
MerogoM ['aycca. PemeHue OJHOPOAHBIX CHUCTEM JIMHEMHBIX ypaBHeHUH. Kpurepuii
CYIIECTBOBaHHS HETPUBUAIBHBIX PEIICHUH.

Pa3nes 2. DiieMeHTBI BeKTOPHOIl aJiredpbl

Tema 1. Jluneitnple onepanuu HaJ BEKTOpaMH, MX CBOMCTBA. JIMHEITHbIE KOMOWHALIUM
BEKTOPOB. JIMHEIHAs 3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc cucrtembl BEKTOPOB.
EMMHCTBEHHOCTH pa3ioKeHUs BEKTopa 1o 6a3ucy. OpTOHOPMUPOBAHHEIN Oa3uC.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJJTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIumcieHHe cKanspHOro,
BEKTOPHOTO ¥ CMEIIAaHHOTO TMPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMH B
OPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneiinple mpoctpanctBa. Ilonstue 6a3nuca mpPOCTpPaHCTBA I'E€OMETPUUYECKUX
BekTOpoB. [Ipeobpa3oBanue MaTpullbl JIMHEHHOrO onepaTopa Mpu nepexone ot 6asuca k 0asucy.
CoOcTBeHHBIE 3HAUYCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMIuiekcHBIE YHCIa 1 MHOTOYJIEHBI

IlonsaTne KoMIIEKCHOrO 4Yucia. @POpMBlI 3alMCH KOMIUIEKCHBIX uuced. JleHcTBUs Hax
KOMIUIEKCHbIMA uyucinamu. @Dopmyna Myaspa. H3BiedeHne KOpHA N-OW  IOJIOKHUTEIBHOU
CTEMEeHH U3 KOMIUIEKCHOTO yKciia. PaznokeHne MHOrousaeHa Ha MHOHUTen. OCHOBHas Teopema
anreopsl.

Pa3nen 4. AHanmTnyeckasi reoMeTpus

Cucrembl koopauHaT. JlekapTOBbl MpPsIMOYTOJbHBIE KOOPAMHATHI Ha IUIOCKOCTM U B
npoctpascTse. [lonspHas cuctema KoopAnuHaT.

Tema 1. IIpsiMble ¥ I0CKOCTH

Paznuunble TUOBl ypaBHEHHH IUIOCKOCTM M YypaBHEHMHM mpsMol (Ha IUIOCKOCTH M B
MIPOCTPAHCTBE).

Boruncnenue paccTosHUN MeXAy IByMsI TOUKAMH, TOUKOHN U MPSAMOM, TOUKOHN M INIOCKOCTBIO.
Brruncnenue paccTossHUS MEXY CKPEIUBAIOIIUMUCS TIPSIMbIMH.

Boruncnenue yriioB Mexy IByMs IPSIMBIMH, IPSIMOM U IIJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
Tema 2. KpuBble H NOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOpOoro mopsjaka, UXx reoOMETpUYECKHE CBOMICTBa M ypaBHeHus. [IpuBeneHue KpuBoun
BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTTY.

VYpaBHEHHE MOBEPXHOCTH BTOporo mnopsiaka. Kanonuueckue ypaBHeHHs chepbl, dIUIMIICOUTA,
KOHYCa, Turiepoosonia, mapadboaona.

3.4. TemaTuka NMpakTHYeCKUX 3aHATHH MO AUcHUILINHE «JIMHeliHas
aaredpa»



Ne 3anarus

Tema 3agaTuA

1

Pa3nea 1. DiieMeHTBI JIMHEeHHOI ajaredpbl. Matpuiibl, 1elCTBUS
HaJl MAaTPUIIAMHU.

2

Ornpenenurenu, UX CBOMCTBA U BhIYUCIEHUE. MaTpuyuHas 3amuch
CHUCTEMBbI JINHEHHBIX YPABHEHU.

OOpaTHasi MaTpuIla U €€ BEIYUCIICHHE.

CucTeMbl TMHEHHBIX alNreOpanyecKux ypaBHEHUH, OCHOBHBIE
MIOHATUS U ONpeleIcHus. PeneHue cucTeM JIMHEVHBIX YPaBHEHUN
metonoM Kpamepa, Mmero1oM 00paTHOM MaTpuUIlbl

Pemenne cucreM auHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr
Marpuilpl. Teopema Kponekepa — Kanemnu.

Merton ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHUIA.
OAHOPOHBIE CUCTEMBI JINHEHHBIX YPaBHEHUIA.

Pasgen 2. DiemeHTBI BeKTOPHOW aJjreOpbl. BeKTophl.
JIuneliHble omepanMy HaJ BEKTOpaMH, MX CBOMCTBA. JImHeWHOe
IIPOCTPAHCTBO TI'E€OMETPUUECKUX BEKTOPOB. [loHsATHE nHMHENHON
KOMOWHAIMK BEKTOpOB. JIMHEWHO HE3aBUCHMBIE M JIMHEHHO
3aBHCHMBbIE CUCTEMBI BEKTOPOB.

[lonsiTue ©Oa3uca mpocTpaHCTBA TIE€OMETPUUYECKUX BEKTOPOB.
Koopaunarts! BEKTODA. OpTOHOPMUPOBAHHBIN 6azuc.
KomnnHeapHOCTh,  OpPTOTOHAJILHOCT W KOMILIAHAPHOCTD
BEKTOPOB.

CkansipHO€ TPOM3BEJCHHE BEKTOPOB M €ro CBOWCTBA. YCJIOBHE
OPTOrOHAJILHOCTU BEKTOPOB. BekTopHOEe Ipou3BeAcHUE IBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB

10

CMenianHOe NPOM3BEIEHUE TpPEX BEKTOPOB M €ro CBOMCTBA.
Boruncnenne odbema mapaisienenunena U nupaMubl. Y CIOBUE
KOMIUIAHAPDHOCTH ~ BEKTOpPOB.  BbIuncieHne  CKalspHOTO,
BCKTOPHOI'O WU CMCHIAHHOTI'O HpOI/I3Be]16HI/II\/JI BCKTOPOB, 3aJaHHBIX
KOOp/AMHAaTaMH B OPTOHOPMHMPOBAHHOM Oa3Huce.

11

JluneitHble npocTpaHcTBa. Pa3zMepHOCT, M 0a3uC JIMHEHHOTO
IIPOCTPAHCTBA.

Marpunia mnepexoma ot 0Oasuca k ©Oasucy. I[IpeoOGpazoBanue
KOOp/JMHAT BEKTOpa TMpH H3MeHeHuH Oas3uca. JluHelHble
OmepaTopsl, JENUCTBUSA C  JINHEWHBIMH ornepaTopamu.
CoOcTBEHHBIE BEKTOPbI U COOCTBEHHBIE 3HAYEHHUsI MAaTPHUIIbI

12

Pazgen 3. KomimiekcHble YHCIa 1 MHOTOYWIeHbl MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JelictBus  Haax  KOMIUIEKCHBIMU  4uciamMu.  PasznoxkeHue
MHOTOYJIEHa Ha MHOKUTEJIH, OCHOBHAsI TEOpeEMa anreOpsl

13

Pasznen 4. AnanuTnyeckasi reoMeTpust
Cucremsl koopauHaT. Pa3nnuHble TUIIBI ypaBHEHUH TNIOCKOCTH

14

Paznuunbple TUMBI ypaBHEHMH NpsIMOM Ha TIJIOCKOCTH U B
MIPOCTPAHCTBE

15

B3auMHOe pacnonoxeHue IpsMBIX Ha IUIOCKOCTM U B
MIPOCTPAHCTBE. BpIuncieHne paccTOTHUN MEXy ABYMSI TOUKaMHU,
TOYKOM M  IpsAMOM.  BbluucieHHe  pacCTOSHHUS — MEXKIY
CKPCIIMBAOIIMMUCA  NpAMBIMH. B3aumMHOE  pacrosoxeHue
IJIOCKOCTE. BbIUnCICHUE pacCTOSHUN MeEXAY TOYKOW U
IJIOCKOCTBIO




16 KpuBbsie BTOpOro mopsigka WX TEOMETPUUYECKHE CBOWCTBA.
VYpaBHeHUs HIica, runepooiisl, mapadosnsl Obiee ypaBHEHHE
KpHUBOI BTOpOro nopsijaka. [IpuBeenne KpuBoi BTOPOTO MopsiaKa
K KaHOHWYeCKOMY BuAy. IIOBEpXHOCTH BTOPOTo MopsiAKa

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIiedeHne
4.1. HopmatuBHbie 1okyMeHTHI 1 TOCTbI
1.
I'OC 27.03.02. Mamunoctpoenue. 2021.
2.

KaJICMHYECKHI yu4eOHBIN TUTaH 1O HampaBieHHWo moarotoBku: 27.03.02 YpaBieHue KaueCTBOM.
[Tpoduns: YnpaBneHue kauecTBOM Ha npousBojcTBe. @opma o0yuenus — ounas. 2025.

3.
aTpuila pacnpenesieHus KOMIIETEHUIUA MO HampaBieHuio mnoarotoBku 27.03.02 VYmpasnenue
kauecTBoM. [Ipodunb: Ympasienue kauecTBOM Ha mpou3BojacTtBe. Dopma oOydeHwus: OdHas.
2025.

4, Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 No 642 «Ctpareruu
Hay4HO-TEXHOJOTHYECKOro pa3sutus Poccuiickonn @enepanuny».

5. [Tpukaz MunucrepcTBa obOpazoBaHus U Hayku Poccuiickoit ®enepauuu ot
23.08.2017 Ne 816 «OO0 yrBepxknaenuun llopsaka npuMeHEHUS  OpraHU3ALMSIMM,
OCYIIECTBISIOIUMU 00pa3oBaTeNbHYIO NEeSITENIbHOCTb, 3IEKTPOHHOTO oOyueHus,
JUCTAaHLIIMOHHBIX ~ 00pa3oBaTENbHBIX TEXHOJOTMM TMpU  peainu3anuud  oOpa3oBaTeNbHbIX
POrPaMM»».

4.2. OcHoBHas1 tuTEpPaTypa

1. 3abonorckuit B.C. JluneiiHas anrebpa M aHanuTuUyeckas reomMerpus (y4eOHbIi
KOMIUIEKC): yueOHoe mocobue, 2-¢ uza. Crep. M.: Mzg-so UHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBaHue: OakanaBpHar).

2. Cuporuna W.K. Jluneitnas anreOpa ¥  aHaJUTUYECKass TE€OMETPUS:
MHTEpaKTUBHBIN Kypc: yueObHoe nmocobue it By3oB. CII6, M3xa-Bo Jlans, 2022. 180 c.
3. Kypc nexuuii mo nuHelWHON anredpe M aHAIUTUYECKOM TeoMeTpuu: ydeOHoe

nocobue. // Kynpssues b.}O., Maram B.U., Ilokazee B.B., Uepkecoa ['.B.. M.: MI'TY
«MAMMU», 2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIi

pecypc.]

4.3. JlonoTHUTEIbHAS JIUTEPATYPA

1. Kpatkwuii kypc BbICIIei MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yaed. - DIeKTpoH.
JaH. - Mocksa: JlamkoB u K, 2017. - 510 c¢. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3yokoB B.I'., JIsxoBckuii B.A., MapteiHeako A.W., Munocues B.b., [lymkaps

E.A. Kypc maTemaTuku i1l TEXHUYECKUX BBICIINX Y4eOHBIX 3aBenenui. Yactu 1-4. M.: MTI1Y,
2012. 400 »k3.

3. WNneun B.A., Ilo3nsak O.I'. Ananintnueckas reomerpus. M.: Hayka. ['naB. pen-us
¢u3uko-mateM. uT-pel, 1988. 224 c.
4, bexnemuies, /[.B. Pemenune 3amady M3 Kypca aHaJIMTUYECKOM T€OMETPUU U

JUHEHHOU anreOpbl [DNeKTpoHHBIH pecypc]: yueb. mocobue - DIeKTpoH. aaH. - Mockaa:
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

duzmatiut, 2014. - 192 c. [Pexxum nmoctyna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢
JKpaHa. |

4.4. DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCypPChI

[lpoBeneHue 3aHATHIA H aTTECTalldd BO3MOXHO B JIMCTAHIIMOHHOM Qopmare ¢
MPUMEHEHUEM CHUCTEMBI JUCTAaHIIMOHHOTO oOydeHus yHuBepcurera (CJIO-LMS) na ocHoBe
pa3paboTaHHbBIX Kadenpoit «MaTteMaTHKay IEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo
BCEM pasziesiaM MporpamMmel:.

Haszsanue 0P

Jlunetinas u BekTopHas | https://online.mospolytech.ru/course/view.php?id=3368
anrebpa

AHaJIUTHYECKAs TE€OMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jlunetinas anrebpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIINTUYCCKAA I'COMCTPUA

Paspaboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpSIIIOK IMPOBCACHUA pa60T B AUCTAaHIUOHHOM Q)opMaTe YCTaHABJIMBACTCA OTACIbHBIMU
pacIoOpsKCHUSIMU TIPOPEKTOpa MO y4yeOHOW padoTe W/MiM LEHTPOM Yy4eOHO-METOIUYECKOM
paboThL.

KEDKI{BI?I CTYILCHT 066CHC‘ICH I/IHZ[I/IBI/IIIyaJIBHI)IM HeOFpaHI/ILIGHHI)IM IIOCTyHOM K
3J'I€KTpOHHOI71 6I/I6J'II/IOT6K€ MOCKOBCKOI'O ITOJIUTEXA

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

I/IHTepHeT-pecprH BKJIFOYAKOT y‘Ie6H0-MeTOI[I/I‘~I€CKI/IC MaTepI/IaJ'II)I B BJIGKTPOHHOM BUJIC,
MMPEACTAaBJICHHLIC HA cauTe mospolytech.m B pasaciic: «HGHTp MAaTeMaTUu4YCCKOIr O 06pa3OBaHI/I$I»

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nble y4eOHO-MeTOAMYECKHE W MH(OPMALMOHHBIE MaTepuaibl NPEJCTaBIECHbl Ha
calTax:

http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(i)OpMaI_II/IOHHO-TeHeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHeT» IS
OCBOCHHMS JUCHHUIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

45. JlunmeH3moHHOe W CBOOOJAHO PpacHpoCTPaHsieMOe NPOrPaMMHOe
o0ecreuenue

Ne| HaumenoBanme | Pazpadorunk 1O JocTynHOCTD Ccbuika Ha Equnblii peectp
(mpaBooOJiagaren | (JIMUEH3HMOHHOE, | POCCHIICKUX MPOrpamMM st
b) cB00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHnsieM
oe)

1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36



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/
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

00O "HOBBIE
OBJIAYHBIE
TEXHOJIOT'M"

MoitOduc

JInuien3nonHoe

https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

75

4.6. CoBpeMeHHbIe NpodeccHOHAIbHbIE 0a3bl JAHHBIX M HH(OPMAIUOHHBIE

ClIpaBOYHLIC CUCTEMBI

Ilepeuenn pecypcoB cetu UHTEepHET, JOCTYNHBIX AJIsl 0CBOCHHMS IMCIUIIIUHBI:

HauMenoBanue

Ccblika Ha pecypce

HocTynHocTh

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

JocrtynHa B cetu

HNHuTtepHer 6e3

o0Opa3oBaTeNbHbIX CTaH/IAPTOB
BbICIIIET0 00pa30BaHuUs

OrpaHUYEHUN
Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | loctymso
Koncynsrantlntoc
[Topran @enepanbHbIX
TOCY1apCTBCHHBIX http://www.fgosvo.ru. JlocTymnHo

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

.ru/

Jlanpb https://e.lanbook.com/ JlocTymHa B ceTH
WutepHer 6e3
OrpaHUYEHUI

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

WutepHer 6e3

MoJIUTEMaTHIeCKas peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUYeCcKast
(bubmmomeTpuueckas) 6aza JaHHBIX

OTpaHUYEHUN
IIpodeccnonanbHbie 0a3bl JaHHBIX
baza nanHbIX HaydHOH http://www.elibrary.ru HoctymHo
AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo
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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/

5. MaTepnajibHO-TEXHUYECKOe o0ecneyeHne TUCIUIIINHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBepcUTeTa o0ecleurBaeT IPOBEICHUE BCEX BUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACUCTBYIOIINUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPABUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrojiaraeT COOCTBEHHBIM ayAMTOPHBIM (oHIOM U
UCITOJb3YyeT Y4eOHbIe ayAUTOPUH U3 001Iero (POH1a YHUBEPCUTETA.

[lpuy HeoOXoAMMOCTH Sl TPOBENEHHUS HMHTEPAKTUBHBIX TPAKTHYECKUX 3aHATUH
UCIIOJIb3YIOTCS] KOMIIBIOTEPHBIE KJIacChl YHUBEPCUTETA.

6. MeToau4ecKkue peKOMeHIauumn

6.1. MeToauyeckne peKOMeHAAIMHU JIsl MpenoaaBaTesisi M0 OPraHU3ANUH
00y4eHus1

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHME CTYJIEHTOB Ha TO, YTO NPAKTHYECKU BECh
U3y4aeMblii UMHU MaTepuajd He TpeOyeT Kakoh-1uM00 cHenuagbHOM (JIOMOJIHUTEIbHOM)
HOJArOTOBKU U BIIOJIHE MOXKET ObITh YCHEIIHO U3Y4€H, €CIH CTYIEHThl OyAyT MocelaTh 3aHsAThs,
CBOEBPEMEHHO BBINOJHATh JOMAIIHUE 3aJaHUsl W I0JIb30BaThcsl (MPU  HEOOXOAMMOCTH)
CHUCTEMOW IIJJAaHOBBIX KOHCYJbTallMd B TEYEHHE KaXJ0ro cemectpa. Bomeamme B Kypc
MaTeMaTUKH pa3JieNbl SIBISIIOTCS KJIACCUYECKMMH, B TO JK€ BpPEMsS OHHM IPAKTUYECKU
OPUEHTHPOBAHbI, TAK KaK UMEIOT LIMPOKOE PACHPOCTPaHEHUE JJIsl PELICHHUs pa3HOro poja 3ajady
BHYTpHU caMOW MaTEMaTHKHU U MPUKIAAHBIX 3a/1a4. FIX 0CBOEHUE MOMOKET CTYJEHTaM JIOTUYECKU
BEPHO, apr'yMEHTUPOBAHO U SICHO CTPOUThH YCTHYIO U MUCbMEHHYIO peub, YCHEIIHO NMPUMEHSATh
HAKOILJICHHBIE 3HAHUS B MPO()ECCHOHATLHON AEATEIIEHOCTH.

Heo6xoauMo ¢ caMoro Haudana 3aHSATHM PEKOMEHJIOBaTh CTYAEHTAM OCHOBHYIO U
JIOTIOTHUTEJIBHYIO JIUTEPATypPy, a B KOHIIE CEMECTpa J1aTh CIHCOK BOIPOCOB I MOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHsATHHN 1O JUCHMIIMHE CIEAYeT 00513aTenbHO TPOMHPOPMUPOBATH
CTYAICHTOB O BHJIE U (hOpMe NMPOMEKYTOUHOM aTTECTALlMU 110 TUCIMUILIIMHE, CPOKaX ee
MIPOBEJCHUS, YCIOBUAX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOpeTHYECKOro MaTepuaia JOJKHO CONPOBOXKIATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPaHHBIMH MpENo/aBaTeeM TakK, YTOObl TEXHUUECKUE TPYIHOCTU U
BBIKJIQJIKM TpPU PEUICHUM 3aJa4yd HE OTBJIEKAIM OT TJIaBHOTO: OCMBICICHHS HJIEd U CYTH
IPUMEHsSEMbIX MeTonoB. Clenyer Bcerna yka3blBaThb NPUMEPHI IMPAKTHYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U HOpMyIL.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI MPEMOJIaBaTeIeM TaKuM 00pa3oM,
YyTOOBl OCTaBAJIOCh BpeMs Ha MEPUOJAMYECKOE BBHINOJHEHHE CTYJAEHTaMH HEOOJbIION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenogaBaTens, BeAyHIM MpPaKTHYECKHE 3aHSTHUS, JODKEH COIVIACOBBIBATH yueOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, UCIIOIb30BaTh €INHYIO CUCTEMY 0003HAUECHUH.

IIpenonaBaTento ciuenyer A0OMBATBCS CHUCTEMATHYECKOH HENPEphIBHOW  pabOThI
CTYJICHTOB B T€UEHHUE CEMECTPa, HEOOXOAMMO BBISBIISTH CHJIbHBIX CTYJE€HTOB M MPUBJIEKATh UX K
Hay4HOIl paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMITHA/IaX U KOHKYpCaxX.

CTyZneHT [OJDKEH OIlyIlaTh 3auHTEPEeCOBAHHOCTh IMPENojaBaTeNis B JIOCTH)KEHUU
KOHEYHOr0 pe3yjbTara: B MPHOOPETEHWH OOy4aroIMMHUCS TMPOYHBIX 3HAHWHA, yMEHUH U
BJIQJICHNA HAKOIJIEHHOW HHQoOpManmend Ui pemeHus 3anad B NpodeccroHaIbHON
JESATENBHOCTH.
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Bo3MoxHO mpoBefieHHEe 3aHATHI M aTTecTallii B ITUCTAHIIMOHHOM (opMmaTe ¢ MpUMEHEHHEM
CHUCTEeMBbI aucTaHImoHHOro o0ydeHusi ynuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoii «MaTemMaTukay» JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cum. m1.4.4).
[Topsimox mpoBeAeHus: pabOT B AUCTAHLIUOHHOM (hopMare YCTaHABIUBACTCS OTICIbHBIMU
pacTopsDKCHUSIMH TIPOPEKTOpa MO y4eOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

6.2. MeToauyeckne ykazaHusi AJds  O0y4alOIUXC 1O OCBOEHUIO
AMCHMUILIHHBI

Pa3zgesn: 3j1eMeHTBHI JIMHEHHOM ajaredpbl

MaTpuusbl 4 onpeaenurean. lIpexne Bcero, CTyJeHT AODKEH MOHATH, YTO MATPHIIA —
9TO TabJUIA Yrcel (IpUYeM 3Ta TadJIUIa MOXKET UMETh OJMHAKOBOE YKCJIO CTPOK U CTOJOIOB, a
MOXET OBITh W MPSIMOYIOJbHOM), a ONpPEACTHTEIb- 3TO YHWCIIO, 3alMChIBAEMOE B BUJIC
KBaIpaTHOW TAaOJIUIIBI, TO €CTh ONPEACIUTENH CYIIECTBYIOT TOJIBKO y KBaJAPATHBIX MATPHII.

Crnenyer oOpaTuth 0co00e BHHMAaHHE Ha OIEPAIMI0O YMHOXKEHHUS MPSIMOYTOJIbHBIX
MaTpHULl M TIOHATh, KAaKUM IIOJy4aeTcs IMOPAIOK MaTpuibl — mnpousBeneHus. OcoOeHHOCTh
MaTpHI] TaKXKe COCTOMT B TOM, YTO IPOW3BEJICHHE MATpPHUI] HE IEPECTAaHOBOYHO, TO €CThb
AB # BA Crenyer 06s13aTeibHO yOeIUTHCS B 3TOM, PELINB COOTBETCTBYIONIUE 3a/1aUH.

BaxneIM siBiIsIeTCS MOHATHE 0OpaTHOM Marpuibl. Hamo 3HATH yciaoBUE CylIecTBOBAaHUS
00paTHOW MaTpHIBI U AITOPUTM €€ TocTpoeHus. [loce ee BRIUUCIIEHUS 11eIecoo0pa3Ho /IenaTh

MPOBEPKY MPABWIBHOCTA PEUICHUS, BBIIOJIHHUB ONEPALUI0 YMHOKEHUS ATA=E (mommkHa
MOJIYYUTHCS €AMHUYHAS MaTpULIA)

ITpu u3ydyeHuu onpenenuTesell Halo YeTKO YCBOUTD MOHATHS MUHOpA, ajaredpandyeckoro
JIOTIOJIHEHUs, 3HAaThb MHOTOYMCIICHHBIE CBOMCTBa omnpenenurensd. JIs OCBOEHUS TEXHUKH
BBIUUCIICHUS ONpeAeTuTenel 1enecooOpa3Ho, BbHIOpaB NPOU3BOJBHBIN ONpeAeIuTeNb BbIIIE
TPETHETO TMOPS/IKA, PACKPBITh €ro pPa3jIMYHbIMH CIIOCOOAaMH, NPUMEHSS pa3joXKeHHEe MU IO
CTpokaM U 1o ctoibuam. OOpaTuTe BHUMaHHE, KaKUe CTPOKU (CTOJIOIBI) MpenroyTHTEIbHEES
BbIOMpaTh JJIi PACKPBITUS OMNPENENIUTENsI, YTOObl YHNPOCTUTh €ro BbluuciaeHue. OcoOeHHO
3(Q(GEKTUBHO BBIYHUCICHUE ONPEACTUTENs] C IOMOIIbIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUH,
MPUBOJSALINX €r0 K TPEYTOJIbHOMY BUTY.

IIpu wu3ydeHum pemieHUH cucTeM JHHEHHBIX anreOpandeckux ypaBHeHuit (CJIAY)
oOpaTtuTe BHUMaHHE, MPEXK/Ie BCEro, Ha MOHITHE PELICHUS] CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS
pEIIEHU B 3aBUCHMOCTH OT COOTHOILEHHUS MEXAY PAaHIOM MAaTpHULbl, PAHIOM pacIIMpPEHHOU
MaTpHULIbI CUCTEMBl U YHUCJIOM HEU3BECTHBIX M ypaBHeHHIl. OOpaTUTe BHUMaHUE Ha YCIIOBUS
npumenenus ¢opmyn Kpamepa u meroma oOpaTHol MaTpuilbl. BHuMarenbHO pazbepute
IPUMEpBl PEUICHHs] MPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX alreOpanyecKux ypaBHEHUH METOJI0M
["aycca (BBeneHue 6a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nen: JDieMeHThI BEKTOPHOM aaredpbl

[Ipy w3yyeHWUW MNaHHOW TeMbl OOpaTUTE BHUMAHUE HA JUHEHHBIC OINepanuu Hal
BEKTOpaMH, Ha MOHSATHS JUHEWHOW HE3aBUCUMOCTH W JIMHEMHOW 3aBUCUMOCTH BEKTOPOB, Ha
dyHaaMeHTalbHOE TOHATHE Oa3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3mnca), Ha pa3IoKEeHNE BEeKTopa Mo 06a3ucy.

3HaTh OINpenEeIeHNE, TEOMETPUUECKNE CBOMCTBA CKAJISPHOI0, BEKTOPHOI'O U CMEIIAHHOTO
IIPOU3BENIEHUSI BEKTOPOB, (OPMYJBI JJIi MX BBIUMCICHHUS B BEKTOPHOW M B KOOPJMHATHOMN
dopme. OOs3aTENBHO 3HATh U YMETh MPOBEPATH YCIOBHUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE YMCJIa 1 MHOTOYJICHBI

B sTOoM paspmene, mpexnae BcCero, Hago MOHATh, YTO KOMIUIEKCHOE YHCJIO SIBHJIOCH

pacuiipeHreM MOHSATHS JIEHCTBUTENBHBIX YHCEN, 3HaTh ONpEISICHHEe UM TPU (OPMBI 3alUCH
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KOMILJIEKCHOTO yrucna (anredpanyeckyro, TPUTOHOMETPHUECKYI0O M II0Ka3aTeNIbHYIO),
reOMETPUYECKYI0 MHTEPIIPETALIMIO KOMIIJIEKCHOT'O YMCIIa ¥ B3aUMHO-0/THO3HAYHOE COOTBETCTBHE
MEXJly MHOYKECTBOM KOMIUIEKCHBIX YHCEJI U MHOXXECTBOM TOYEK KOMILJIEKCHOM IUIOCKOCTH.
3Hath popmyny Oinepa. KoMiekcHble ynciaa MOXKHO M300paXkaTh ¢ MOMOIIBI0 BEKTOPOB Ha
KOMIUIEKCHOW IJI0CKOCTH. [loaTOMY omnepanuu CiloKe€HUs U BBIYMTAHUS KOMILJIEKCHBIX YMCEN
MOTYT OBITh CBE/IEHBI K ONEpalMsIM CI0KEHHUS U BBIUUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hano 3HaTh M yMeTh BBINOJHATH OIEPALMM YMHOMKEHUS, JIEJEHUs, BO3BEACHUS B
HOJIOKHUTEIbHYIO CTEIEHb KOMIUIEKCHBIX UYHMCENl, 3allUCaHHBIX B TPUTOHOMETPUYECKOH (opme,
M3BJICYEHMSI KOPHS N-OM CTENEHN W3 KOMILJIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMILJIEKCHBIX YHCEN SIBIISAETCS
3aMKHYTBIM, TO €CTh JIt00as anreOpanueckas omnepauusi HaJl KOMIUIEKCHBIMH YHCJIaMHU He
BBIBOAMT 32 IpeAeibl 00JIaCTH KOMIUIEKCHBIX YUCEl.

Hagno 3nath pasznuuHble BUABI PA3IOKEHHST MHOIOWIEHA HA MHOMKUTENM JUISl CIIy4aes,
KOTJa CpeAl KOpHEeH MHOroujeHa MOT'yT ObITh KpaTHbIE, KOMIIJIEKCHbIE KOPHU. DTH CBEIEHUS
OyIyT UCIIONB30BAThCSl, HAIIPUMEDP, B UHTEIPAIbHOM MCUUCIIEHUU NPU BHIYMCIECHUN HHTETPAJIOB
OT  JpOOHO-palMOHAIBHBIX  (YHKIMH, NpH  pELIeHUH  JIMHEHHBIX  OJAHOPOJIHBIX
TuddepeHnaIbHbIX YPaBHEHUH N-TO TOPSIIKA C MOCTOSITHHBIMEA KO PHUIIHEHTaAMHU.

Paznen: AHanuTHUYecKasi reOMeTpUs

[Tpy u3yyeHUM aHAIUTUYECKONM I'€OMETPUM CIEAYeT, MPEXkAE BCEro, MOHATh, YTO €€ 3ajaueil
SBJISICTCSA U3YUEHUE F€OMETPUUECKUX OOBEKTOB IPU NMOMOIIM AHATUTUYECKUX METO/I0B ajIre0psl
U MaTeMAaTUYECKOro aHajiu3a. B OCHOBE Takoro mojaxoja JIEKUT METOJ KOOPJWHAT, BIEPBbHIE
cucreMaTnyecku npuMeHeHHbld P. Jlekaprom. OCHOBHBIE OHATHUS F€OMETPUM (TOYKA, IpsMas,
IJIOCKOCTh) SIBJISIFOTCS HEONPEAEISIEMbIMU, U JUISl UX ONMCAHMSI IPUMEHSETCS aKCMOMAaTUYECKUI
METO/, MO3BOJISIIOIIMI YCTaHOBUTh B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEXJy MHOMXKECTBOM
TOYEK MpPSIMOM M MHOXKECTBOM JEHCTBUTENIBHBIX YMCET U, TAKUM 00pa3oM, BBECTU CHCTEMY
KOOpJUHAT.

Hano yetko ycBouTh paznuunbie GopMbl ypaBHEHUI NPSIMOI U MIOCKOCTH YMETh MEPEXOIUTH OT
oJtHOM (opMbl K pyroil. CieayeT OCMBICIUTh U YCHENIHO HPUMEHSTh PELIeHNs KIaCcCUYeCKUX
3a/1a4 aHAJIMTUYECKON reOMETpPUH O B3aUMHOM DPACIIOJNIOKEHMM MPSIMBIX U IUIOCKOCTEH, YMETh
OTIPENIeNATh YIJIbl U PACCTOSHUS MEX]y Pa3INYHBIMU [€OMETPUUECKUMHU 0ObEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIIEUIHOE U3YYEeHUEe AUCLUUIUIMHBI « JInHelHas anreOpay,
npruoOpeTeHne HeoOXOAMMBIX KOMIETEHIMH, YMEHUH W HaBBIKOB BIJIQJCHUS MaTeMaTHUYECKUM
amnmapaTtoM TpeOyeT OT CTYJAEHTOB OOJBIION caMocToATeNbHON paboThl. OOpaTUTe BHUMAHUE,
YTO KOJMYECTBO YaCOB, OTBOJUMBIX Ha CaMOCTOATENBbHYIO pabOTy B COOTBETCTBUHU C YUEOHBIM
IUTAHOM, OOJIbIIIE YKCiIa YaCOB, OTBOJUMBIX Ha BCE BHJIbI AyAUTOPHBIX 3aHITHH.

7. ®OH/1 OLIEHOYHBIX CPE/ICTB

@DOH/JT OLIEHOYHBIX CPENICTB IpenacTasieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:

1. MeTo bl KOHTPOJIS U OLICHUBAHUSI pe3yJIbTaTOB 00yUEHHS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. O1ieHOYHBIE CpeICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyToUHas aTTecTaus
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1. TemaTnuyeckuii IIaH TUCHUILINHBI «JInHeiiHas aaredpa»

10 HANpaBJeHUuI0 NoaAroToBku 27.03.02 «YnpaJ/jieHne Ka4ecCTBOM)

HpO(i)I/I.]'Ib «yl'lpaB.]'leHHe Ka4vyeCTBOM Ha MPOU3BOACTBE»

(0axkanaBp)

Ounas ¢popma o0ydeHus1
I'ox nadopa 2025/2026

Ipunoscenue A

Buabl yueOHo# padoThl,

BKJIIOYAsl CAMOCTOAITEIbHYIO Buasbl camocTosiTesibHON padoThI Dopmbl
s aTrrecra
£ B £ paboTy CTY/IEeHTOB CTyIeHTOB
Paznen § g 2 Yy cTy. s Y 110701
o =
S E 3 U TPYA0EMKOCTh B Yacax
n/n CP | KC K.II
J | II/C | JIa6 C P K.P. ) PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paspnen 1. DiiemeHTHI JIMHEHOM
1.1 | aaredpb1 Matpuiisl, AelicTBUS HaT 1 3 2 2 3
MaTpPHIIAMH.
Onpenenureny, ux CBOICTBa u
BBIYHCIICHUE. MaTpru9Hasl 3aliCh CUCTEMBI
12 JIMHEWHBIX YPABHEHUMN. 1 4 5 3 +
' Bbuiaya  3agaHuil PIP _Ne 1 mo
JIMHeHHo _aJjredpe .
1.3 | OOpaTHass MaTpuiia W €€ BBIYUCICHHE. 1 5 2 2
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MarpuuHas 3anuch CHCTEMBI JIMHEHHBIX
YpaBHEHU.

14

CucteMbl TMHEHHBIX aareOpanvdecKux
YpaBHEHUIA, OCHOBHBIE MTOHATHS U
onpeneneHus. Pemenue cucTeM JIMHENHBIX
ypaBHeHul MetosioM Kpamepa, meTogom
00paTHOW MaTPHIIBI

1.5

Pemrenne cucreM JTMHEHHBIX YpaBHEHUN
merozioM ["aycca. Panr marpuiiel. Teopema
Kponekepa — Kanemnu.

1.6

Meropn I'aycca B pOM3BOJIBHBIX CHCTEMAX
JIMHEWHBIX ypaBHEeHUN. OqHOPOAHbBIE
CUCTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositesbHas padora Nel B
ayJMTOPHM N0 JMHEIHOH ajredpe

1.7

Paznen 2. Bektopsl. JIuHeliHbie onepanuun
HaJl BEKTOpamu, MX CBOMCTBA. JIMHEiHbIE
KOMOUHAIMH BEKTOPOB. JIunerino
HE3aBHCHMBIC M JIMHECHHO 3aBHCHMEIC
CUCTEMBI BEKTOPOB.

Boigaua 3aganuii PI'P  Ne2 nmo
BEKTOPHOIi ajredpe.

1.8

ITonarue 6a3uca. KoopaumHaTbl BekTOpa.
KomnnueapHocTh, OpPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.

10

1.9

CkanspHoe MpOU3BEIEHUE BEKTOPOB U €0
cBolicTBa. BekTtopHOe mpou3BeaeHue IByX
BEKTOPOB, €r0 CBOICTBA.

11

16




1.10

CwmemaHHOE TPOU3BEAEHUE TPEX BEKTOPOB
U €ero CcBoiicTBa. BpluucieHue o0beEMa

napajiiCICnuicaa. VcaoBue
KOJUIMHCApPHOCTHU, OpTOrOHaJIbHOCTHU n
KOMILJIAaHAPHOCTH BCKTOPOB.

OproHopMupoBaHHbIH Oa3zuc. Beruncnenue
CKaJSIPHOTO, BEKTOPHOIO W CMEIIAHHOIO
IIPOU3BEACHUN  BEKTOPOB,  3aJlaHHBIX
KOOpAUMHAaTaMM B OPTOHOPMHPOBAHHOM
6azuce.

CamocrosiTesibHasi padora Ne 2 B
ay/INTOPHMH 110 BEKTOPHOMH ajiredpe

12

1.11

JluneiHble MpocTpaHcTBa. PasmepHoCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuina nepexoga ot 0a3uca K 0Oaszucy
peoOpa3oBaHue KOOPIWHAT BEKTOpa TpHU
W3MCHCHHUU Oa3muca. CoOcTBeHHEIC
BEKTOpPbl W  COOCTBCHHBIC  3HAUYCHHS
JUHEHHOTO orepaTopa.

13

1.12

Paznen 3. KoMmmiekcHble 4YHcCIa W
MHOTOWIeHbI MHOXEeCTBO KOMINIEKCHBIX
yucen. @DopMbl 3alUCH  KOMILJIEKCHBIX
yucen. Omnepauuu HaJa KOMIUIEKCHBIMHU
yuciaaMu. Pa3liokeHWe MHOTOWIeHa Ha
MHOKUTEJIH OCHOBHAsI TeOpeMa anreOpsl

14

1.13

Pa3znen 4. AnanuTnyeckasi reoMeTpust
Cucrembl koopAuHAT. Pa3nuyHble THUIIBI
yYpaBHEHUH MIOCKOCTH

Boyraua 3aganuii PI'P  Ne3 110
AHAJMTHYECKOI reoMeTpuu

15

17




1.14

Pasnuunble TUIBI ypaBHEHWM NpPSAMOW Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMmHOe pacnonoxkeHue mpsMbIX Ha
IUIOCKOCTH " B IIPOCTPAHCTBE.
Brpluucnenue pacCcTosSHUM MEXIy IBYMs
TOYKaMHU, TOYKOM M mpsiMoil. Bzammuoe
pacnojoXeHue IUIOCKOCTeH. Briumciienue
pPaccTOSTHUI MEXKy TOUKOH U INIOCKOCTBIO
CamocrositeibHast paGora Ne 3 B
ayIMTOPHH 1no aHAJIMTHYCCKOH
reoMeTpuH

17

1.16

Kpussie BTOpPOTO nopsiIKa ux
F€OMETPUYECKHE CBOMCTBA. Y PaBHEHMUs
JuIMIca, TunepOosbl, mapabonsr OoOiiee
YpaBHEHHE KPHUBOM BTOpPOro MOPAIKA.
[TpuBeneHne KpHUBBIX BTOPOIrO MOpsAKa K
KaHOHMYeckoMy  Bupay. lloBepxnoctu
BTOPOTO MOPSAKA

18

®opma aTTecTAlMU

21

Bcero yacoB nmo jucuMIInHe

16

32

60

PI'P

caMm
pao.
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IlIpunoscenue b

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aaredpa»

Hampasnenune noarorosku: 27.03.02 «YnpapieHue Ka4eCTBOM».
[Tpoduib: «YnpaBiaeHne Ka4eCTBOM Ha IIPOU3BOJICTBEY.
®dopma o0yueHHs: OuHasl.

Kadenpa: «MaTemarukay

1. MeToabl KOHTPOJISAA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JUJ1st KOHTPOJISI YCTIEBAaEMOCTH M Ka4eCTBAa OCBOCHHUS AMCUUIUIMHBI HACTOSIIEH MPOrpaMMOit
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYLIEeH yCIIeBaeMOCTH (TEKYIHi KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYeHUSA

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTaluid 06yqa}0m1/1xc;1 B (l)opMe OK3aMCHa IIPpOBOAUTCSA 11O
pe3yiibTaTaM BBIIIOJHCHUA BCEX BUI0B y‘Ie6H0ﬁ pa6OTLI, NpeaAyCMOTPCHHBIX y‘IC6HBIM IIJIaHOM II0
JaHHOU JAUCHUIUIMHE, TIPU 3TOM YUHUTBIBAOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBAEMOCTU B
TCYCHUC CEMECTpa. OI.[CHKa CTCIICHU JOCTHXXCHHA O6y‘{aIOH_II/IMI/ICSI INIAHUPYEMBIX PE3YJIbTATOB
O6y‘leHI/I$I o AUCHUIINIMHE IIPOBOAUTCA NpEoAaBaTCJICM, BCAYIIHUM 3aHATHA 110 AUCHUILIAHEC
MCTOA0OM BKCHepTHOﬁ ounenkud. Ilo wurtoram HpOMe)I(YTO‘IHOI‘/JI arreCTaiiuu 110 JHUCHUIIIINHC
BBICTaABJIACTCA OIICHKa «OTJIMYHO», «XO0po1o», «YHAOBJICTBOPUTCIIBHO» NI
«HCYOOBJICTBOPUTCIBHOY.

IIkana oueHNBaHUA Onucanne

Bremonaersl Bce 00si3aTesIbHbIE yYcioBud MOATrOTOBKH
CTYACHTA K l]pOMe)KyTO‘lHOﬁ aTTeCcTaluu, NpcayCMOTPECHHBIC

MpOrpaMMoil  JAMCHMILIUHBL. CTyneHT  JeMOHCTpHUpYET
COOTBETCTBUE 3HAHWI, YMEHUN, HAaBBIKOB IOKA3aTEIsIM,
OtnnuHO MPUBEACHHBIM B TalNHIax, OMNEpUpyeT MPHUOOPETEHHBIMU

3HAHUSIMU, YMEHHSIMHU, HABBIKAMU, TPUMEHSIET UX B CUTYallHUsIX
MOBBIIEHHON CIOKHOCTU. [Ipy 3TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTENIbHbIE OINMOKH, HETOYHOCTH, 3aTPYAHCHUS TpH
MEePEeHOCEe 3HAaHWI 1 YMEHUI Ha HOBBIE, HECTAaHJAPTHHIE 3a/1a4H.

BoinonHensl Bce 00s13aTesibHbIE YCJOBHS NOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTecTaluu, NpeyCMOTPEHHbIE
MpOrpaMMoOil  JAMCHMILIUHBL. CTyneHT  JAeMOHCTPUPYET

Xoporo
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COOTBETCTBUE 3HAHWUI, YMEHHUN, HAaBBIKOB IOKa3aTEIsIM,
MPUBEJICHHBIM B Ta0JHMIAX, OMEPUPYET MPHOOPETCHHBIMHU
3HAHUSMHU, YMEHUSIMH, HaBbIKaMH. B TO ke Bpems Npu OTBETE
JIOTTYCKAeT HECYIIEeCTBEHHBIC TMOTPEIIHOCTH, 3a/1auyd periaeT C
HEJI0YeTaMH, HE BIUSAIONIMMH Ha OOITUI X0 peIICHUS.

BrinmosniHeHsl Bce 00si3aTeJibHbIE YCJIOBHSI MOATOTOBKH
CTY€HTA K MPOMEKYTOYHOM aTTeCTalllM, [IPETYCMOTPEHHbBIE
MPOrpaMMOit JUCLIUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUN, HABBIKOB IIOKA3aTEJsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriryookue

Y 10BIIETBOPUTENBHO
3HAHUSA, TIPU OTBETE HE JONYCKAaeT TIpyObIX OIIMOOK WU
[IPOTUBOpEYUl, OJHAaKO B  (OPMYJIUPOBAHUU  OTBETA
OTCYTCTBYET JOJKHAsl CBSI3b MEXKIY aHAJIM30M, apryMeHTaluen
U BBIBOJAMH, B PELICHUM 3aJlad MOTYT COJEp)KaTbCs IpyOble
ommOKu. [l mojaydeHWs NpaBUIBHOTO OTBeTa TpedyroTcs
YTOYHSIIOIINE BOIIPOCHI.
He BbimonHeHsl o00si3aTelbHbIE YCJOBHSI MOATOTOBKH
CTY/IeHTA K MPOMEKYTOYHOM aTTeCTalliu, IPELyCMOTPEHHBIE
nporpaMMoil  aucuuniussl, WJIM cryneHT nemoHcTpupyer
HEINOJIHOE  COOTBETCTBHE  3HAHMH,  YMEHUH,  HaBBIKOB
HeynosnersopurensHo
NPUBEJCHHBIM B Ta0iuIax, JONYCKAIOTCS 3HAYUTENIbHBIE
OLIMOKH, TPOSIBIAETCS OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB
[0 pALy TIOKa3aTeled, CTYACHT HCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS MPU OTNIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OneHo4YHbIC CPeACTBA
HaunmenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTrka OLEHOYHOTO
. OLICHOYHOI'O cpescTra OILICHOYHOT'O CPEJICTBA
CpeacTBa B ®OC
1 KonTponbHas CpenctBo npoBepku ymMeHMM npuMmeHsaTh | KoHTponbHBIE
(camocTosTenbHAs | TOJYYEHHBIC 3HAHMS VIS PELICHUs 337a4d | 3aAaHus (Ipumep)
) pabota ONpEACIEHHOr0 THUMA [0 TEME WIN
(KP) pazneny
2 | PacuerHo- CpenctBo npoBepkun yMeHHH NpuMeHATh | Kommiiekr 3amaHuit
rpaduueckas NOJIyUEHHBIE  3HAHMS [0  3apaHee | JUId BBITIOJTHEHUS
pabota ONpPEACICHHON METOOUKE JUISl PEIIEHUs | pacuyeTHO-
3ajjad WIM 3aJaHuid 10 MOJYJII0 WM | rpaduyuecKoi
(PTP) JUCLUIUIMHE B LIEJIOM. palboThI
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CpencTBo KOHTPOJISI, OPraHM30BaHHOE KaK
crieranbHas Oecela IMeAarorm4eckoro
paboTHUKa ¢ OOydJarolmUMCsi Ha TEMBI,

VYcrHblii onpoc " .
CBSI3aHHBIE C M3y4aeMOU JUCIUIUIMHON, U

Bomnpoce! o

cobeceoBaHue, TeMam/pasienam
3 paccuuTaHHOE Ha BBISICHEHHWE oO0beMa
(YO) . JTUCIUTUTUHBI
3HaHUU oOyuatorerocs 1o
OTIpeIeIIEHHOMY paszzeny, TEME,
npobjemMe u T.1.
Cucrema CTaHIapTU3UPOBAHHBIX
Tecr 3a/laHuH, MIO3BOJISIOIIAS
4 (T) aBTOMaTU3HUPOB Bapuanr tecra

aTb  TPOLEAYPY M3MEPEHUS  YpPOBHS
3HAHUW U YMEHUH 00ydarouerocs.

5 | Ok3ameHanmonHbsl | CpencTBO TPOBEPKH 3HAHUHM, yMEHUWH, | DK3aMeHAI[MOHHBIC
e Ouersl HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC | OMJIETHI.
TEOPETUUECKUX BOIIPOCOB, 3azady,

(Ob) .
INPaKTUYICCKUX 3aJaHUU.

3.1. Tekyumuii KOHTPOJIb

OueHoYHBIE CpENCTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BONPOCHI U 3a7aHus B popMe OIIaHKOBOTO TECTUPOBAHUSA /ISl KOHTPOJISI OCBOCHUS 00yUYaIOUUMUCS
pa3aenoB AMCUUIUIAHBL, pueM PI'P.

Coaep:xanue pacueTHO-TpaduIecKoil padoThl.

Pacuerno-rpadguyeckas padora Nel nmo smHeiiHoi aaredpe.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:

Marpuusl u onpeaenureny. Pemenre cucteMm JHMHEHHBIX anreOpandyeckux ypaBHEHHH METOJaMH
I"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuetHo-rpaduyeckas padora Ne2 no BeKTOpHOIi aaredpe.

Kpartkoe coaeprkanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, aelictBus Haj BekTopaMu. CKansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacueTrHo-rpajduueckas paéora Ne3 no aHaTUTHYECKOI reoMeTpPUH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

Paznuunbple BUIBI ypaBHEHUW MNPSAMOM M IUIOCKOCTH. B3amMHOE pacnojoXeHue MpsSMbIX Ha
IJIOCKOCTH, IJIOCKOCTEHN B IPOCTPAHCTBE.

KoMnuekT 3amanni

JJIS1 BBINIOJTHEHUs pacdyeTHO-Tpaguyeckux pador (PI'P)
1o JucuuIuivHe «JInHeitnas aaredpa»

PI'P Nel, yactsp 1

-1 1 0 2 0 2
A=|1 3 2 B=/0 -3 3
3aganue Nel. J[aHbl MaTPUIIBI 4 0 -3 u 11 -1
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Beimonauts geiicteus: A? +8B' .

2 2
3ananue Ne2. [Ipo1oiKuTh JaHHOE MATPUYHOE PABEHCTBO (2A+3B)" —4A" —6AB=...
Y TIPOBEPUTH €T0 ISt MaTpull A U B U3 IepBoro 3agaHusl.

3amanue No3. BIUUCIUTh ONpeeuTe b ABYMsI CIIOCOOaMU: Pa3IoKEHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3ananue Nod4. /lnst naHHOM MaTpUIlbl HATH 00paTHYIO MaTpuily. CaenaTh MpOBEPKY.

1 0 2
1 10
-1 2 3J

3azanune No5. Penuts matpuunoe ypasaenne AXB =C (maiitu X). Caenarts npoBepky.

O PO LR P A |

3ananue Ne6. HaiiTu paHr MaTpuisl.

1 -1 23

0 5 4 3

2 3 8 9 15
3 -8 2 6 20)

PI'P Nel, 3apaHusi O pEeICHHUIO CHCTEM JIMHEHHBIX AJIre0pandecKux ypaBHeHHH

3ananue Nel. Pemuth cucremy meronom Kpamepa. Caenate IpoBepKy.

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

3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHUIIbI.

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

3ananue Ne4. Peruth HeogHOpPOAHYIO cucTeMy MeronioM ["aycca. Haiitu ob1ee pemenue u
YaCTHOE PELICHHUE.

X, + X, +2X;+3X, =5
3X, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11
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3amanue NoS. Pemuth ogHOpOIHYIO cucteMy metoaoM ["aycca. Haiitu obmiee pemenue u @CP.

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

3%, +3X, = 7%, —4x, =0
X, —3X, +2X; +5X, =0

PI'P Nel, vacts 2

3aganue Nel. ITokasark, 4TO BEKTOPEI m, n, p 00pa3yroT 0a3uc B MIPOCTPAHCTBE U PA3IOKHUTH
BEKTOp a IO 3TOMY Oasucy: m=@1-12),n=(203),p=(-2-11),a=(5-413.

Bananue No2. Jlansi Bektopsr M u . BBIACHUTE — KOJIMHEAPHSBI JTH BEKTOPHI & U b .

m=(28,-8,8),M=(-216,—6), a=2m+n,b=2n-

=

Im|=6v2,|n|=2, (1) =135", & =60 —m.

3amanne Ne3. Haiitu |g

3ananue Ned. Jlan AABC Haiiru 4B ecn A—-1;2),B(3;3;2),C(7;1;2).

, €CITH

3ananue No5. Ilpu kakux 'x" Bektopel a u D nmepnenmuxymnsapubi?

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

3aganne Ne6. Haiitu miomas napauienorpaMma, oCTPOEHHOTo Ha BekTopax a u b .

a=2m-5mb=m+n,|m|=12,|n| =3, (m, ﬁ):%.

3ananue No7. Haiitu ruomans tpeyroabauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne§. JlaHbl BeKTOps &

o

 C . BeiacHuTh — KOMILJIAaHApPHBI JIX BEKTOPHI. Ecmmu BCKTOPBI HC

KOMIIIaHAPHEI, TO HAHTH 06beM Mapasuiesenue/a, TOCTPOSHHOTO Ha BEKTopax b,Cy
OIPENIENIUTh — KaKyr0 TPOWKY OHH 00pa3yoT.

a(l;-1;5),b(2;4;-2),c(3;0;1) .
3amanme Neo9.  Jlnsg nuHeiHOTO oOmepatopa A 3amaHbpl 00pas3bl 0a3MCHBIX DJIEMEHTOB
Ag,, Ag,, Ae €,€,,€

3. 3amumcaTh MaTpHIly onepatopa A B 6a3uce 3 W HalTH 00pa3

JJIEMEHTa X .
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3amanue Nel0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

A (— 4 1]
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuLei [

PI'P Ne 1, vactn 3

Bamanme Nel. IIpsimast 't mpoxomuT depes Touky A mapamnensao Bekropy 0 . ITpsivas |2

[IPOXOIUT YePE3 TOYK HEPHEHINKYIIIpHO BeKkTopy N . HailTu TOUKy nepeceyeHnss IpsIMbIX U
epe B ne e n.H epeceye

YTOJ MEXTY HUMH, €CITH A(3;5),7(1;3), B(0;5),n(-3;4).

2 mpoxout uepes Toukn A u B . Haitrn paccrosuue ot

1. [psmas

TOYKH IIEPECEUCHHUS IPAMBIX '1 U '2 JO NPAMOU

3aganue No2. Jlana mpsimast
3.

1, :

X=-8t—-3
y =3t +4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3ananue Ne3. HaiiTu pacCTOSIHHE OT TOYKH Mo 50 mockoctn @ , IPOXOJISIIeH uepes Touky A
MEPIICHIUKYISIPHO BeKTOpy N, ecim M, 0:1;7), A@2;-1;4), N(6;22;-3).

Saganme Ned. Haiiti yronm MeKy IIIOCKOCTBIO ¢f M ILIOCKOCTBIO f , IpOXosmeii uepes TOuKH

A By C,ecm @:5%X+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue Ne5. 3anmcaTh KAHOHUYECKHE YPABHEHMS MPSIMOM, 33 JaHHON OOIMMH YPAaBHEHHIMI.

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3aganue Ne6. Haiitu Touky nepecedenus npsamoi | mmockocTn @ u yros Mexmy HUMH.

X2y _zolo o ioy-s-12-0.
3 4 -2

1 MpoxonauT uepe3 Touku A u B. Ilpsmas

2 MIPOXOAMT Yepe3 TOUKy M

3amanue Ne7. ITlpamas

MNEPICHAUKYIIPHO INIOCKOCTH & . Haiitu Yrojg MExAy InmpaMbIMU
OHH B OJHOM IIJIOCKOCTH HJIN CKpPCIINBAIOTCA.

11 "2 U BBUICHUTH — JICXKAT JIN

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

(x+3)° y° _
3ananue No8. Jlnsg nanHoi kpuBoit 49 25 yKa3aTh (OKYChI, SKCIIECHTPUCHUTET,
nupekTpuckl. [loctpouts KpuByto, 300pa3uTh GOKYCHI, TUPEKTPUCHI.

Bajanue Ne9. TIpuBect ypaBHEHHE KPHBOWA 9x* —25y® —18x +200y —616 =0
KaHOHHYECKOMY BHUILY U TIOCTPOUTEH KPHUBYIO.

KonTposbHble 3a1anus (mpuMepbl)
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Bapuanr.

1. HaiiTi 3HaueHust MaTpUYHOTO MHOTOYJIEHA F (A)

-1 0
f(x):—x3+2x2—x+3,A=( J
3 2

2. HaliTi panr MaTpuIsl IPUBEJCHUEM K CTYIIEHYaTOMY BUIY

2 1
-5 3
2 7 -

3. BeluncanuTe onpeaeanTels IpUBEIEHHEM K CTYIIEHIaTOMY BUAY

4. Haiitn matpuity, oOpaTHyro AaHHOW (a). Pemnth MatpuuHOe ypaBHeHHE (0)

1 2 1

3 5 3 12y, (2 3
@ 2 7 -1 G) -3 4 3

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

o o
—

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

4% +9X, —5%, —8x, =5 X, +2X, + %X, =5
3X + 77X, —2X, —4x, =4 3X, —5X, + 3%, =—7
(a) 2%, +5X, + X, +3X, =3 (6) 2%, + 71X, — X, =13
Bapuant
1. Pacnincats pasnoskeHue BeKTOpa ;( 110 BEKTOpaM B, ELF
x={5,-12,1} p={1-30} q={1-11 r={0,-12}

2. Konnuneapusl i Bektopsl P u 472

a={201} b={-231 p=2a+2b gq=3a-2b

3. JlaHa nupamua ¢ BEpIIMHAMH B TOUKaX ARAA,

A(-248), A(4-12), A(-8710) A(-34,-2)

Haiitu:

a) yroi Mexay peopamu AA, , AA
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0) 00beM MUPaAMUIBI
B) JUTMHY BBICOTHI OIYIIIEHHOW Ha TPaHb AAA,
T') HAWTH JUTHHY MEIUaHbI, TPOBEICHHYIO M3 BEPIIUHBI A x pebpy AA

4. BoIMUCIIUTH IIOMIA/Ib MApaLIeNorpaMMa, IOCTPOEHHOTO Ha BekTopax & u b« — yron mexny

sektopamu P u Q

a=2p+q b=p-3q.
Bapuant

1. Haiitu paccTosiHlE OT TOUKH M, JIO TIIOCKOCTH ( M;M,M 3) :

M, (-9;10;2) M,(0;7;,-4) M,(48,-1) M,(-213)
{x +y+2-2=0
2. BImHcaTh KaHOHMYecKoe ypasHernue npsamoit: (X~ Y —3Z2+6=0

X-2 y-3 z+1

3. Haiitu TOYKy niepeceyeHus npsAMoi U iockocTu: 1 1 —4 y X+y+2z-9=0,

x-1 'y z
4. Haiit Touxy P cummerprunyto Touxe P otnocurensro npsvoi | : P (O’ -5 3) u 1 -1 1.
5. Hamicath ypaBHEHHE IUIOCKOCTH O TIPOXOJISIIEN Yepe3 TOUKY Mo » TIEPIIEHIUKYIIAPHO psIMOi

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

6. Haiitit KocHHYC yriia Mexay miockoctsmu &y u &y .
o :3Xx=y+3=0 a,:x-2y+5z2-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOI'O TECTA

1.1. HaiiTi paHr MaTpHIBI IPUBEICHUEM K CTyreHyaromy uay\ 11 -3 13 5 17

[1 _z] _[_2 3 5}
1.2. PemnTh MaTpuyHoOE ypaBHeHue \—3 4 3 -1 0

X, +2X, +X;, =5
3% —5X, +3%, =—7

1.3. Peumuts cuctemy 110 popmynam Kpamepa 2% + 1%, =%, =13



2.1. HanucaTh pa3inokeHue BEeKTOpa X 10 BEKTOpaM p.g.r X= {5’ _12’1} , P= {1’ -3 0} :

q={1-11} r={0,-12}

2.2. BerauciuTh mionas napauiesiorpaMma, oCTPOCHHOTO Ha BEKTOpax @ u b o — yrou Mexay

BekTopamu P u Q

T
a=2p+q,b=p-3q,  [p|=2[d=2 “TY

2.3. Jlana nupamujia ¢ BEpIIMHAMHU B TOYKaX AAAA A(6,13), A6,-2-3), A220),
A(-510)

HaiiTy 1IMHY MeIMaHbl, IIPOBEICHHYIO M3 BEpIIUHBL A K pebpy AA

X—-2 y-3 7+l

3.1. Haiitu TOUKY IEpeCeYCHUsI IPSAMO U IUIOCKOCTH: 1 1 -4 mXx+y+2z2-9=0,
3.2. Haiitu Touxy P cummerpumunyio touke P ormOcHTensmo mnpsamoii |: P (0; -5 3) "
x-1_y_z
1 -1 1.

3.3. Hamnwucarp YPaBHCHUEC IIIIOCKOCTHU & HpOXO,Z[SIH_[eI\/'I qepe3 TOYKY I\/IO U TNEPHCHAUKYIIAPHO

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

2 2
4.1. Jlana KxpuBasi BTOpOro mopsijaka X +4y” —12x+16y+16=0  TlonyuyuTh KaHOHHYECKOE YpaBHEHHUE
KPUBOU U TIOCTPOUTH .€€

! ! /
4.2. CoctaBUTh MaTpHITy mepexoza ot 6asuca €,€,,6; k 6asucy €, ,€,,8;, ecim
€ =26 +6,+6,; €,=6 —6€,+6,; € =€ +2€,+6€,

Kpurepun onenkn:

- OILIEHKAa «3aYT€HO» BBICTABIIETCS CTYAEHTY, €CIM OH pEryasipHO B TEYEHUE CeMecTpa
NpEACTaBIANl PCIICHUA 3ada4d, BBINIOJIHHWII IOJHOCTBIO BCC€ 3aJaHUA WM KX 3alUTHII, OTBECTHB Ha
BOIIPOCHI IIPETIOAABaTENS;

- OIIEHKAa «HE 3auTEHO» BBICTABIAETCA CTYJCHTY, €CIM OH HEpEryJlsipHO B TEUEHHE ceMecTpa
NPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHHUs HE TMOJIHOCTBIO MM BOOOIIE HE MPEACTaBIISI
paboTBl Ha TIPOBEPKY, JOIMYCKAaeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCH
IpenoaaBaress.

Jlia mpoBefeHHs TEKYLIEro KOHTPOJsS 3HAHUN CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTuka» OHJIAHH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTBHI.

3.2. IIpoMexxyTOUHAs aTTeCTAlUs

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 110 OUIETaM B YCTHOU (hopme.
BpewMs 17151 moArOTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.
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buner BkiItOYaeT TEOPETUYECKUI BOIIPOC U 3a1a4H.
KoMrutekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaTemaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

CoNoA~RWDNE

N Y ol o
~AWNEO

15.
16.
17.

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

Noabkown

8.
9.
10.

KommuiekT Bonpocos
0 IUCHUILINHE «J/IuHeliHas aaredpa»

Marpuiibl, TUIIBI MATPULL.

Onepanuu ¢ MaTpuLiaMH, KX CBOKCTBA.

YMHOkKEHUE IPSIMOYTOJIBHBIX MATPULL.

MatpuuHnas ¢popMa 3alIUCH CHCTEMbI TUHEHHBIX alNTeOpandecKux ypaBHEHUH.
Onpenenurenyu U UX CBOKCTBA.

[Tonstue onpenenurens. MuHOpbI U anredpanyecKue J0NOJHEHUS.

CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHH, OCHOBHBIC MOHATHS U OMPECIICHUS.
[TpaBuno Kpamepa penieHust CUCTEM JIMHEMHBIX YPaBHEHUH.

OOpatHas Matpua 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIIECTBOBAHUS 0OpATHOW MaTpPHUIIBL.

. Pemenne cucreM MTUHEHHBIX anreOpanvdeckux ypaBHEHHH METOIOM 00paTHOW MaTpPHIIBI.

. Meron I'aycca pelieHus cucTeM JIMHENHBIX YPaBHEHUM.

. Pelrenrie mpon3BOJIBHBIX CUCTEM JIMHENHBIX YpaBHEHU MeTOI0M ["aycca.

. Panr matpunsl. Teopema Kponekepa — Kanemm.

. OnHOpoAHbIE CUCTEMBbl JMHEWHBIX ypaBHeHMH. Kpurepuil cyliecTBOBaHUS HETPUBHAIBHBIX

pelICHHUIA.

[TonsiTHEe BEKTOpa M JIMHEMHBIE ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIIEpaLUi.

JluneiiHas KOMOMHAIIHSI BEKTOPOB.

JIuneliHas HE3aBUCHUMOCTb M JIMHEWHAsI 3aBUCUMOCTh I'€OMETPUYECKUX BEKTOpPOB. Kpurepuit
JIMHEWHOM 3aBUCUMOCTH.

[Tonsitue 6a3zuca. Koopauuats! BekTopa.

OproHopMupoBaHHbIi 0a3uc. PasnoxkeHne BekTopa 1o BeKTopaM 6asuca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3Be/IeHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oazuce.
VY ¢n0Bus OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIAHAPHOCTHU BEKTOPOB.

JInnelnHbIe IPOCTPAHCTBA.

Martpuua nepexosa ot 6a3uca k 6a3ucy.

CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI.

AHanuTH4YecKast reomeTpus

Cucrembl KoopauHAaT. JlekapTOBbI MpPSAMOYTOJbHBIE KOOPJAWHATHI HAa IUIOCKOCTH U B
IIPOCTPAHCTBE.

[TonsipHas cucrtemMa KOOpIUHAT.

Pa3nuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Beruncnenne paccTossHUNA MKy 1BYMs TOYKaMH, TOYKOM U MPSMOM, TOUKOW U IIIOCKOCTBIO.
Beluncnenue paccTosHUs MEXKIY CKPEIMBAIOIIUMHUCS IPSIMBIMH.

Beruncienye yriioB Mex1y 1ByMs PSMBIMH, ITPSIMOM M TUIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMHU.
KpuBble BTOporo mopsjaka X reoMeTpUYecKHe CBOMCTBa M ypaBHeHMs. [IpuBeneHne xpusoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHU]TY.

KanoHnveckue ypaBHEHHUs SJUIHIICA, THIIEPOOIIBI, TapaboIIbl.

YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPsIJIKA.

Kanonnyeckue ypaBHEeHUs Cephl, HIUIUIICOUA, KOHYCOB, THIIEpOO0ION10B, TapabOIONI0B.
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TunoBbie BApUAHTHI OUJIETOB
1o JucuuiuivHe «JInHeitnas aaredpa»

MUWHUCTEPCTBO HAVKH U BLICIIIETO OBPA3OBAHMS POCCUIICKOI ®EIEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIUTEX)

@akynbTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «MaremaTuka
Huctunuua  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenurenu u X CBONCTBA.

1 2 1 2
2. Pemmrth matpuunoe ypaBHenune XB=A_ ecnu A [2 1} ° _( 0 J .
X +2%X, =-1
3. Pemmth cucTeMy METOIOM OOPATHON MATPHIIBI {le -3, =12
Jansl BekTOpHI & =(-5,9,8), b=(-31-2), €=(-810,-10) [TpoBepuTh — KOMILTAHAPHBI JIH OHH.
Ecnu Her, HaiTH 00beM mapalielenuresa, TocTPOEHHOro Ha BeKTopax a,b,C.

5. Haiitu yron Mexny Bextopamn a=(1-2-2) g b=(20,).

YTBepkeHo Ha 3aceqannu kadeapel MateMaTrku « 30» 04 2025 r., mporokoit Ne 7

3aB. xadeapoi O.M. bapanosa / /

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIIUH, Kadenpa «Marematuka
Huctunmuna  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHaius BeKTopoB. baszuc. KoopaumHate! BekTopa.

[1 2 1}
A=3 1 0
2. BbrunciuTh onpenenuTenns MaTpuipl C = A’ , ecin 011)
4X; —2Xy +3X5 =12,
X, +5X, —3X3 =1,
3. Pemmute cucremy ypaBHeHuit Mmetomom ['aycca {le +3X; —2%3 = 3.
4. TlokasaTb, uto BekTopel M =(1-12) n=(203) p=(-2-11) o6pa3yror 6a3uc B MPOCTPAHCTBE.

30



5. Jlano obuiee ypaBHeHue mpsimoit  —2X+3y—5=0. Hanwcars: ypaBHEHHE IPAMOI C YTIIOBBIM
K03 (HUIHEHTOM; YpaBHEHHE TPSIMO# B OTPE3Kax; HOPMAILHOE YPaBHEHUE TIPSIMOIL.

YTBepxkaeHo Ha 3aceqannu kadeapel MateMaTuku « 30» 04 2025 r., mporokon Ne 7

3aB. kadempoii O.M. bapanoga / /

Jlis mpoBeneHUs MPOMEXKYTOUHOTO KOHTPOJS 3HAHUN CTYJEHTOB B JAMCTaHLMOHHOM
dopmarte B pazpaboTaHHbIX Kadenpoit «MaTemaTnkay OHIAHH-KypcaX HMEIOTCS UTOTOBBIC TECTHI.
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