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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMILIMHE

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 pa3BUBAaThb HABBIKU CAMOCTOSATEIHHOTO H3y4YeHHUsS Y4eOHOU u
Hay4YHOW JIMTEpaTyphl, COJEPKaIE MaTeMaTUYECKUE CBEIEHUS U PE3YJIbTaThI;

- MOATOTOBKY CTYJICHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBATH(PUKAIMOHHOMN
XapaKTEepUCTHKONW OakamaBpa II0 HAaNpaBJICHUIO, B TOM 4dHciIe (OpMUpOBAHHE YMEHHN
UCIIOJIb30BaTh OCBOEHHBIE MaTEMATHUYECKHE METO/IbI B MPOPECCUOHANBHOMN JIeATEIbHOCTH.

- TOJATrOTOBKY BBICOKOKBAJU(UIMPOBAHHBIX KaJpoB, BOCTPEOOBAaHHBIX B YCIOBHUAX
u(ppoBOl TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IM(pOoBOit
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCUUIUTHHBI «JIMHeHas anredpa» cieayeT OTHECTH:

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

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETSHIMH, COOTBETCTBYIOIIUX €T
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €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
KOMIIeTEeHIUH 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, METOAbI 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 IMCHMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunnuHa OTHOCHUTCS K oOsi3aTtenpHOM dactu Onoka bl: Momyns «MartemaTudeckue 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;



- MaTCMaTUUCCKas JIOTMKa U AJITOpUTMHU3al B YIIPABJICHUH KAYCCTBOM;,
- CTaTUCTHYECKHUC MCTOAbI B YIpPaBJICHHHU Kad€CTBOM MaHIHHOCTPOHTeHBHOﬁ

MPOIYKILIUH.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:
- 9KOHOMHKA;
- nudpoBU3aLUs TPOU3BOJCTBEHHON CPEIBL.

3. CTpyKTypa M cojepKaHue TUCHUILTHHBI

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUITBI -108 yacos.

3.1. Buasl yueOHOii padoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHust

n/n Bup y4eOHoii padoThI KOI';I;C‘;ZCTBO Cemectp 1
AyIHMTOPHBIC 3AHATHS 48 48
B Tom uucie:
Jlexkuun 16 16
1.
CeMuHapCKUE/TIPAKTHYCCKUE 3aHATHS 32 32
2 JlaGopaTopHblie 3aHITHS - -
> CamocrosiTeibHAas pa6oTa 60 60
IIpomexyTOUYHASI ATTECTALUSA
3K3aMEH D C)
Hroro 108 108

6.2.

3.2. TemaTrnuyeckuii MiaH U3yYeHUS TUCUUILTHHBI

Pazmemén B npuiioxkenuu 1 k pabodeii mporpamme.
3.3. Coneprxkanue pa3ie0oB IMCHUIITHHBI
BBenenue

[Ipenmer, 3amaun W cojepxkaHue AUCUUIUIMHBL. OCHOBHBIE JTalbl Pa3BUTHUS
nucturTuHbl. CTPyKTypa Kypca, €ro MECTO W PoJib B MOATOTOBKE OakajiaBpa, CBSI3b C IPYTUMU
JUCLUIUTMHAMH.



Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeu.

[lonstue wmarpunsl. Bunet marpun. JeiictBus nHan wmarpunamu. Onepanuu  Haj
MaTpullaMy U UX cBoiicTBa. Ornpeaenurend, uX CBOWCTBAa U BbluucieHus. [lonsTus MmuHopa u
anredpanvyeckoro JOMOJHEHHs.  Pa3znoxeHue ompenenurtens MO 3JEMEHTaM CTPOKH WIU
croJidna. Beruuciienue onpeaenuTenei pa3ImaHoro nopsaKa.

OOpaTHas MaTpulla ¥ aJrOpUTM €€ BBIUKCICHHS. DJEeMEHTapHble MpeoOpa3zoBaHUs
matpull. [IpuBeneHre MaTpullbl K JUAroHAJIBHOMY WJIM TpanelueBUAHOMY BUAY. MartpuuHas
dbopMa 3anucu CUCTEMBbI JIMHEHHBIX alreOpandeckux ypaBHeHUIl. PaHr MaTpuisl.

Tema 2. Pemienne cucTeM JIMHEHHBIX AJIre0pandecKuX YpaBHEeHUI.

CucreMbl TMHEHHBIX alredpandeckux ypaBHEHHI, OCHOBHbBIC MOHATH. Pemienue cucrtem
JUHEHHBIX ypaBHeHHMH MeTonoMm Kpamepa, meTomom oOpaTHOil marpuiel, MeTonom [aycca.
Teopema Kponekepa — Kamemnu. PemieHne mnpou3BONBHBIX CHUCTEM JIMHEWHBIX YpaBHEHUU
metoqoMm [l'aycca. PemieHue OZHOPOOHBIX CHUCTEM JIMHEWHBIX ypaBHeHHl. Kpurepuit
CYILIECTBOBaHUS HETPUBUAIBHBIX PEIICHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIunelinble omepanuu HaJ BEKTOpaMH, WX CBOMCTBA. JIMHeiHble KOMOMHAIIUU
BEKTOPOB. JIMHENHAas 3aBUCHUMOCTh M HE3aBUCHUMOCTb BEKTOPOB. ba3uc cuUCTEMBbI BEKTOPOB.
EMMHCTBEHHOCTH pa3ioKeHUs BEKTopa 1o 6asucy. OpTOHOPMUPOBAHHEIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIAaHHOE IPOU3BEACHHS BEKTOPOB, X CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKAIAPHOrO,
BEKTOPDHOTO M CMEIIAHHOTO IPOM3BEICHUM BEKTOPOB, 33JaHHBIX KOOpAMHATAMU B
OpPTOHOPMHUPOBAHHOM 0Oa3uce.

Tema 3. Jluneiinsle mpoctpanctBa. [lonsTue 6a3znuca MPOCTPAHCTBA T'€OMETPUUYECKUX
BeKkTOpoB. [IpeoOpa3oBaHne MaTpHIlbl JIMHEHHOTO OllepaTopa Mpu Iepexone oT 6asuca k 0asucy.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3zgen 3. KoMIiekcHBIE YHCIa U MHOTOYJICHBI

IlonsaTe KoMIIEKCHOro 4yucia. @POpMBlI 3allMCH KOMIUIEKCHBIX 4ucen. JledcTBUs Hax
KOMIUIEKCHbIMA yucinamu. @Dopmyna Myaspa. M3BnedeHne KOpHA N-OM  IOJIOKUTEIBHOU
CTENEHN U3 KOMILJIEKCHOIO uncia. PaszimokeHne MHOrowIeHa Ha MHOKHATeNU. OCHOBHas Teopema
anreOpsl.

Pa3znen 4. Ananuruyeckasi reoMeTpust

Cucrembl KoopauHaT. JlekapToOBbI NpPSAMOYIOJBHBIE KOOPJAWMHATBI Ha IUIOCKOCTH W B
npocrpaHcTse. [lonspHas cucrema KOOpAuHaT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

PaznuynHble TUNBl ypaBHEHUH IUJIOCKOCTH W YpaBHEHMH MpsAMON (Ha IUIOCKOCTH U B
IPOCTPAHCTBE).

Beruncnenne paccTossHUNA MEXy IBYMs TOYKaMH, TOYKOU U MPSMOM, TOUKOW U IIIOCKOCTBIO.
Brluncnenue paccTosHUS MEXKIY CKPELIMBAIOIIUMUCS IIPSIMBIMHU.

Brrancnenue yrioB MeKIy AByMsl IPSIMBIMM, IPSIMOU U INTIOCKOCTBIO, IBYMSI ITNIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAAKA



KpuBble BTOporo mopsjaka, UXx reoMETpUYECKHE CBOICTBa M ypaBHeHus. [IpuBeneHue KpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BULY.

VYpaBHEHUE MOBEPXHOCTH BTOpOro mopsjaka. KanoHwueckue ypaBHEHUS cepbl, SUTUICOUAA,
KOHYyca, runepOosiona, napabonaousa.

3.4. TemaTuka NpakTHYeCKHUX 3aHSITHIA N0 JUCHUNINHE
«/IuHeiinas anredpa»

3.4.1. Ounas ¢opma od0yueHust

Ne 3ansaTus Tema 3aaaTus

1 Pasznes 1. JjeMmeHTHI JIMHEHHOM ajaredpbl. Matpulibl, 1eHCTBUS
HaJl MATPUIIAMHU.

2 Onpenenureny, UX CBOMCTBA M BbIUMCICHUE. MaTpuyHas 3aluch
CHUCTEMBbI JINHENHBIX YPABHEHU.

3 OOparHast MaTpUIla U €€ BEIYKMCIICHHE.
Cucrembl TUHEHHBIX anTreOpandecKux ypaBHEHHM, OCHOBHBIE

4 MOHATHUSA U ONpeieieHus1. Perenue cucTem JIMHEMHbIX ypaBHEHUM
MeTosIoM Kpamepa, MeTo10M 00paTHOI MaTPUITBI

5 Pemenue cucrem MHenHbIX ypaBHEHUM MeTooM ['aycca. Panr
Marpuubl. Teopema Kponekepa — Kaneu.

6 Merton ['aycca B IpOU3BOJIBHBIX CUCTEMAX JIUHEUHBIX YPABHEHHUM.

ORHOPOHBIE CUCTEMBI JINHEWHBIX YpaBHEHUI.

Paznen 2. DuaemeHTBl BeKTOpPHOHl ajredpbl. Bekrtopsbl.
JInnelHbIe omepalMM HaJ BEKTOpaMH, UX CBOMCTBA. JIMHelHOe
7 MIPOCTPAHCTBO T€OMETPUYECKUX BEKTOpOB. I[loHATHE JMHEWHON
KOMOMHAIMM BeKTOpoB. JIMHEWHO He3aBUCHMbIE M JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Toustue 0Oa3uca IpOCTPAHCTBA TCOMECTPHUICCKUX BCKTOPOB.

8 Koopaunats! BEKTOpA. OpTOHOPMUPOBAHHBIH 6asuc.
KommmHeapHOCTb,  OpPTOTOHAJIBHOCTH W KOMILIAHAPHOCTD
BEKTOPOB.
CkansipHOE TPOM3BEEHHE BEKTOPOB M €r0 CBOWCTBA. YCJIOBHE
9 OpPTOTOHAJILHOCTH BEKTOPOB. BekTopHOe mnpou3BeneHUe IBYX

BCKTOPOB, €ro CBOMCTBA. Y CJIOBHE KOJUIMHCAPHOCTU BEKTOPOB

CMenianHOe TpPOU3BENIEHUE TpPEX BEKTOPOB M €ro CBOMCTBA.
Brruucnenne obbema mapajuiesienuieaa U MUpaMuabl. Y CloBHE
10 KOMIUTAHAPDHOCTH  BEKTOpPOB.  BbluncieHwe  CKalspHOTO,
BEKTOPHOI'O M CMEUIAHHOTI'O MPOU3BEIEHUI BEKTOPOB, 33JaHHBIX
KOOpJMHATaAMH B OPTOHOPMHPOBAHHOM Oasuce.

JIuneitnsle mpocTpaHcTBa. Pa3sMmepHOCTh M 0a3uc JHMHEHHOTO
MIPOCTPAHCTBA.

Marpuna nepexoma ot ©Oasuca k Oasucy. IIpeoOpazoBanue
KOOpJMHAT BEKTOpa TNpH u3MEeHeHuH Oas3uca. JIuHeiHbIe
OIepaTopsl,  JEUCTBUSA  C  JIMHEHHBIMU  OIlEpaTOpaMHU.
Cob6CcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MAaTPHUIIBI

11

Paznea 3. KoMmmiekcHBIe YHCJIa M MHOrOYWIeHBI MHOXECTBO
12 KOMIUIEKCHBIX 4ucen. DopMbl 3alUCH  KOMIUIEKCHBIX YHCEIL.
JeiictBuss  Haa ~ KOMIUIGKCHBIMHM  4YHMclaMu.  Pa3inoxkeHue




MHOI'O4JICHa Ha MHOXKUTECIIU, OCHOBHAs TCOpEMaA anre6pbl

Pasznen 4. AHaIUTHYECKAs reomMerpus

13 .
Cucremsl KOOpJIMHAT. Pazanunsie TUITBI YpaBHCHHHU ITJIOCKOCTH

14 PasnuuHble THUNBI yYpaBHEHMHM NPsIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3aumHoe pacnosio)keHHE NpSMBIX Ha IUIOCKOCTM W B
IIPOCTPAHCTBE. BpIuKciieHne paccTosIHUM MEX Iy IBYMS TOUYKaMH,
TOYKOM M  IpsAMOM. DBeluucieHue  paccTosHUA — MEXKIY
CKPCIIMBAOIIMMUCA  NpAMbIMU. B3aumMHOE  pacnonoxeHue
IJIOCKOCTEM. BbluucieHUE paccTOSHUN MEXAY TOYKOW U
IJIOCKOCTBIO

16 KpuBple BTOpPOro mnopsaka HX T€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus anMica, runepooiisl, napadossl OOlee ypaBHEHHE
KpHUBOW BTOPOTO nopsiaxa. [Ipusenenne KpuBoil BTOPOro Mopsaka
K KaHOHM4ecKoMy Buay. IloBepXHOCTH BTOPOro nopsaka

4. Y4yeOHO-MeTOoqMYecKOe U MHGOPMAIMOHHOE o0ecriedeHne

4.1. HopmatuBHble 1okyMeHTbI H 'OCThI

®I'OC 27.03.02. MammnocTtpoenue. 2021.

AkaneMuyeckuil yuyeOHBIM IJIaH 1O HampaBieHuto mnoarotoBku: 27.03.02 VYmnpasnenue
kauecTBoM. [Ipoduns: VYmpaBneHue kadecTBOM Ha mpous3BojacTBe. Dopma OOydeHHS —
ouHnas. 2025.

Matpuna pacnpeielieHusT KOMIIETEHIIMH 10 HampaBlIeHH0 noArotoBku 27.03.02
Vnpasnenue kadectBoM. [Ipodwuns: YmpaBineHue kauecTBOM Ha Mpou3BoicTBe. Dopma
oOyuenus: ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu HaydHO-
TEXHOJIOTHYECKOro pa3sutus Poccuiickor denepaunmny.

[Tpuxaz MunucrepctBa obpa3oBanus u Hayku Poccuiickoit ®enepanun ot 23.08.2017 Ne
816 «O6 yrBepxknenun Ilopsinka NpUMEHEHHUS OPTaHHU3AIUSIMHU, OCYIIECTBISIOIINMHU
00pa3oBaTeNIbHYIO JIeSITEIbHOCTD, 3JIEKTPOHHOTO 00yueHusl, JTUCTAaHITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA MIPH pean3aii 00pa30BaTEIbHBIX TPOTPAMM.

4.2.  OcHoBHasi JuTEpaTypa

3abonorckuit B.C. Jluneiinas anredpa v aHaTUTHYECKasi reoMeTpust (Y4eOHbIH KOMIUIEKC):
yuebHoe nmocobue, 2-e uza. Crep. M.: U3n-so UHOPA-M, 2022. 309 c. (Beicuiee
oOpa3oBaHue: OakanaBpHar).

Cupotuna 1.K. Jluneitnas anre6pa v aHaTUTHYECKAsi TEOMETPHSI: MHTEPAKTUBHBINA KypC:
yuebHoe nmocobue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexumii mo nuHEWHONW anreOpe W aHATMTHYECKOW TeoMeTpuu: ydeOHoe mocoowue. //
Kynpssues b.1O., Maram B.U., ITokaszees B.B., Uepkecora I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsrii pecypc. ]
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4.3. JlomoiHUTebHAs JIUTEpPaTypa

1. KpaTtkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIA pecypc|: y4ded. - DIIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.] .

2. 3ybkoB B.I'., JIsxoBckuii B.A., MapteiHenko A.W., Munocue B.b., ITymkaps E.A. Kypc
MaTEeMaTHKH U1l TEXHUYECKUX BBICIIMX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Unbun B.A., Ilo3usak O.I'. Ananutuueckas reomerpusi. M.: Hayka. ['naB. pea-us ¢dusuko-
MaTeMm. JUT-pel, 1988. 224 c.

4. bexnemumes, J[.B. Pemenue 3amad u3 Kypca aHATUTHYECKOW TEOMETPUU U JIMHEHHOM
anreOpsl [DIIeKTPOHHBIN pecypc]: yued. mocodue - DIeKTpoH. aaH. - MockBa: OU3MaTIuT,
2014. - 192 c. [Pesxxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHHA W aTTECTAllMii BO3MOXKHO B JUCTAHIIMOHHOM (hopMmaTre ¢ MpUMEHEHHEM
CHUCTEMBl TUCTaHIUMOHHOro oOydeHus ynuBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHbBIX
kadeapoii «MaTteMaTHKay JIEKTPOHHBIX 00pazoBareibHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

Hazsauue D0P

Jluneitnas u BekTOpHas | https://online.mospolytech.ru/course/view.php?id=3368
asnreOpa

AHanuTHYeCcKasi FeOMETPHUs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunelinas anredpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAA TCOMETPUA

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.

HOpr}lOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (bopMaTe YCTAaHABJIIMBACTCA OTACIbHBIMU
pacTopsHDKEHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

Ka)K}IBIfI CTy)IeHT o6ecnequ I/IHHI/IBI/I)IyaJ'H)HBIM HeOFpaHI/I'-IeHHI)IM )IOCTYHOM K BJIGKTPOHHOP'I

OMOJIMOTEKE MOCKOBCKOTO IOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJWYECKHE MaTepuanbl B DJIEKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3aciic: ((I_ICHTp MAaTEMaTHUYCCKOT' O 06pa3OBaHI/IH»

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

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

[Tone3nbie yaeOHO-MeTOAMYECKHE U HH(OPMAITMOHHBIC MaTepUaIbl TPEACTABICHBI Ha caiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenr pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIMOHHON ceTn  «MHTepHeT» s

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



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. JInieH3MOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

odecrieyeHHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBooOJiagaren | (JIMUEH3HMOHHOE, | POCCHIICKUX MPOrpaMM st
b) CB0O0OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieM
oe)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433
TEXHOJIOT' " 75

4.6. CoBpemMeHHbIe POodecCHOHATBHBIE 0a3bl JAHHBLIX U HHPOPMAIIUOHHBIE
CIPaBOYHbIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHHUA NTUCIHUIIJINHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTynHocTh

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn
WutepHer 6e3

o0pa30BaTeNbHbIX CTAaH/IAPTOB
BbICIIETr0 00pa3oBaHus

m/ .
OTpaHNUYCHHUU
Unpopmarmonnsie pecypest Cetn | http:// www.consultant.ru | JToctymzo
KoncynsrantlInroc
[Topran @enepanbHbIX
TOCy1apCTBCHHBIX http://www.fgosvo.ru. HoctymHo
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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/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
Wutepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | octymnHa B ceTn
ru/ WuTepuer 6e3
OrpaHUYECHUN

IIpodeccnonanbHbie 0a3bl JAHHBIX

baza qaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHo
3JIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJTUTEMaTHIEeCKas peepaTUBHO-
oubnuorpaduueckas u
HayKOMETpUYeCcKast
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecledrBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHH, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBONOXKAPHBIM NPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnosiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJIb3YyeT YUeOHbIe ayAUTOPUH U3 0011ero (hOH1a YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBENEHUS WHTEPAKTUBHBIX NPAKTHUECKUX 3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToau4ecKkue peKOMeHIaluu

6.1. MeToauueckue peKOMEHIANMH JIJIsl MPENoIaBaTesIsl 10 OPraHu3alun
o0yueHuUs

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
W3y4aeMblii WMH MaTepuay He TpedyeT Kakou-Tn0o CrenuaabHON (JOTMOJTHUTETHHOM)
MOJTOTOBKU U BIIOJTHE MOXKET OBbITh YCIEIIHO U3YYEeH, €CIIA CTYACHTHI OyAyT MOCeHaTh 3aHATHS,
CBOEBPEMEHHO BBIMOJHATh JIOMAIllHUE 3aJaHus M T0Jh30BaThes (TIpH  HEOOXOJAMMOCTH)
CHUCTEMOM IIJIAHOBBIX KOHCYJbTAllMM B TEUEHHE KaXJOro ceMectpa. Bomenmmume B Kypc
MaTE€MaTUKH Pa3AeNibl SBISIOTCS KIACCHYECKUMH, B TO K€ BpPEMS OHH TPAKTHYECKH
OPUEHTHPOBAHBI, TaK KaK UMEIOT IIMPOKOE PaCIpOCTpaHEHUE ISl PEIIeHUs] Pa3HOro poja 3aaaqy
BHYTPH CaMOW MaTeMaTHKU U MPUKIIATHBIX 3a/1a4. MIX ocBOeHNE TOMOXKET CTYACHTaM JIOTHYECKH
BEPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U NMHCHbMEHHYIO Pe€Ub, YCIEIIHO MPUMEHSTH
HaKOIUJIEHHBIE 3HAHUA B MPO(HECCHOHATBHOU JIeATeTLHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATUH pPEKOMEHAOBATH CTYJCHTaM OCHOBHYIO U
JOTIOTHUTEIBHYIO JIUTEPATYPYy, a B KOHIIE CEMECTpa J1aTh CIUCOK BOMPOCOB IS MOATOTOBKHU K
9K3aMEHY.
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Ha nepBoM 3aHATHH 110 JUCHHUIUIMHE CIEIyeT 00513aTeIbHO MPOMH(POPMHUPOBATH
CTYAEHTOB O BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALMU 110 AUCLUILIMHE, CPOKAX ee
IIPOBEJCHUS, YCIIOBUSX JIOIyCKA K IPOMEKYTOYHON aTTECTAalluH, IPUMEHAEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOpEeTUUECKOro MaTepuasa JOJKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMU MPENOJaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQJKM [pU PELICHUM 3aJayd HE OTBJIEKAIM OT IJIaBHOTO: OCMBICIEHMS HJEU U CYTH
IpUMEHsEMbIX MeTonoB. ClelyeT Bceraa yKas3blBaTh IPHUMEPBI IIPAKTUYECKOIO IPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U (popmyi.

IIpakTHyeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBl IpENoJaBaTeIeM TakuM 00pa3oM,
4TOOBI OCTAaBaJOCh BpeMs Ha TEPUOJMYECKOE BBIMOJIHEHUE CTYJAEHTAMHU HEOOJbIION
CaMOCTOSTENIbHON pabOoThl B ayJTUTOPUHU AJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOIO MaTepHala.

[IpenonaBaTens, BeAYIIMHA NPAaKTUYECKHUE 3aHITHSA, TOJDKEH COTJIACOBBIBATH Y4EeOHO-
TEMaTUYEeCKU TUIaH 3aHATUH C JIEKTOPOM, UCIOJIb30BaTh €IUHYIO CUCTEMY 0003HAaYEeHUI.

[IpenogaBatento cienyer [OoOMBATbCA CUCTEMATHMUECKON HENPEPHIBHOM  pabOThI
CTYZICHTOB B T€YEHHUE CEMECTPA, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTYIEHTOB U IIPUBJIEKATh UX K
Hay4yHO! paboTe, K y4acTHIO B pa3HOT'0 po/a OJIMMIIMAZaX U KOHKypcax.

CTyZneHT [OJDKEH OIyIlaTh 3auHTEPECOBAHHOCTh IIPENOJABATENsl B IOCTHIKEHUU
KOHEYHOTO pe3yjbTara: B MPHOOPETCHWH OOYyYArOIIMMHUCS TPOYHBIX 3HAHWNA, yMEHUH U
BJIAJCHUs] HAKOIUIGHHOM uWHpopMauuedl s pemeHus 3agad B IpodecCHOHATbHOM
JESITENIbHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHI

Bo3MoxHO mpoBeZieHHE 3aHATHI M aTTeCTAllii B TUCTAaHIMOHHOM (opMmaTre ¢ MpPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOro oOydeHus yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi «MaremaTrka» dJIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.4).
[Topsimox mpoBedeHHus: pabOT B AUCTAHLIMOHHOM (hopMare yCTaHABIMBAETCS OTIECJIbHBIMU
pacropsKeHUs MU TIPOpEeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHL.

6.3. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMMXCHA M0 OCBOEHUIO
TUCHUTITHHBI

Pa3nes: 31eMeHTHI JTMHETHON aaredpsbl

Martpuusl U onpeneaurtenau. [Ipexne Bcero, CTyACHT JOJKEH MOHATh, UTO MAaTpULIA —
9TO TabmuIa gucen (MpudeM 3Ta TabirIa MOXET UMETh OJMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, a
MOKET OBITh ¥ TPSIMOYTOJIbHOHM), a ONpeAeNnuTeNlb- 3TO YHCIO, 3aliChiIBa€MOE B BHJE
KBaJPAaTHON TAOJIUIIBI, TO €CTh OTIPEICTUTEH CYIIECTBYIOT TOJIBKO Y KBAAPATHBIX MATPHII.

Cnenyer oOpaTuTh 0co00€ BHUMaHHE Ha OIMEPAIUI0 YMHOXEHHS TMPSMOYTOIbHBIX
MaTpUIl ¥ TIOHITh, KAaKUM TOJy4aeTCs TMOPSIAOK MaTpuibl — mpousBeaeHus. OcoOEHHOCTh
MaTpHl TakXe COCTOUT B TOM, 4YTO MPOM3BEJIECHHWE MATPUIl HE NEPECTAHOBOYHO, TO €CTh
AB = BA Crenyer 06s3aTenbHO yOEIUTBCS B 3TOM, PEIIIUB COOTBETCTBYIOIINE 3a1aUH.

BaxxupiM siBisieTcs moHsATHE 0OpaTHOW MaTpuibl. Hajo 3HaTh ycioBue cyliecTBOBaHUS
00paTHON MaTpUIlBl H AITOPUTM ee mocTpoeHus. [lociie ee BhIUMCICHHS 11e1ecO000pa3Ho AenaTh

MPOBEPKY MNPABUIBHOCTU PEIIEHUS, BBIMOJIHUB OINEPALNI0 YMHOKEHUS ATA=E (momkHa
MOJTYYUTHCS €AMHUYHAS MATPHUIIA)

[Ipu u3ydenun onpenenurenei Halo0 YeTKO YCBOUTh MOHATUS MUHOPA, alre0panyeckoro
JIOTIONIHEHNS, 3HaTh MHOTOYMCIIEHHBIE CBOWCTBAa ompeaenutens. i OCBOEHUS TEXHUKHU
BBIUMCJICHHS OMpeNeuTeNeil 1enecoo0pa3Ho, BHIOPAB TNMPOU3BOJIBHBIN ONpPENENIUTENh BBIIIE
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TPEThETO TMOPSAKA, PACKPBITh €r0 Pa3IMYHBIMH CIIOCO0aMU, TPUMEHSS pa3joKEHHE M IO
cTpokaM u 1o croybnam. OOparute BHUMaHUE, Kakue CTPOKH (CTOJOLBI) MPEANOYTUTENIbHEES
BBIOMpATh JJISI PACKPBITHS OINpPEeNIUTeNsl, YTOOBl YINPOCTUTH €ro BbluucieHue. OcoOeHHO
3¢ ()EeKTUBHO BBIUMCICHHE ONPEACIUTENsT C TMOMOIIBIO 3JIEMEHTApHBIX MPEoOpPa30BaHMUIA,
IPUBOSALINX €r0 K TPEYTOJIbHOMY BUJTY.

[Ipn wu3ydeHMHm pemIeHUH CHCTEM JUHEHHBIX anreOpandeckux ypaBHeHui (CJIAY)
oOpaTuTe BHUMaHUE, MPEXK/IE BCEr0, HA MOHITHE PELICHUS] CUCTEMBI U YCIIOBUS CYLLIECTBOBAHUS
pEelIeHUI B 3aBUCUMOCTH OT COOTHOIIEHMSI MEXIY PaHrOM MAaTpHUIbl, PAHIOM pPaCIIMPEHHOU
MaTpHUIBl CUCTEMBI M YUCIIOM HEW3BECTHBIX M ypaBHeHHH. OOparuTe BHHUMaHUE Ha YCIOBHUS
npumenenus ¢opmyn Kpamepa um meroma oOpaTHoi MaTpuubl. BHuMarenbHO pa3depute
IOPUMEpPbI PEHICHUs] MPOU3BOJIHBIX CHCTEM JIMHEHHBIX anreOpandecKkux ypaBHEHUH METOAOM
I"aycca (BBeneHHne 0a3MCHBIX U CBOOOHBIX MTEPEMEHHBIX ).

Pa3nesi: JieMeHThI BEKTOPHOM aaredpnl

[Ipn wu3yyeHUM MAaHHOM TeMbl OOpaTWTE BHUMAaHUE Ha JIMHEHHBIE OMNEpaluu Haj
BEKTOpaMH, Ha MOHATHS JUHEWHOW HE3aBUCUMOCTU M JIMHEMHOW 3aBUCUMOCTH BEKTOPOB, HA
dbyHIaMeHTalbHOE TMOHATHE Oa3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3uca), Ha pa3IoKEHUE BEeKTopa Mo 0a3ucy.

3HaTh OoNpeeIeHUE, TEOMETPUUECKUE CBOMCTBA CKAJIIPHOT0, BEKTOPHOTO U CMELLIAHHOTO
NPOM3BEACHUSI BEKTOPOB, (DOPMYIBI Ui WX BBIYUCICHHS B BEKTOPHOW W B KOOPAMHATHOMN
dopme. O6s3aTeNbHO 3HATH U YMETh IPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJJTMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B asrom pasnene, mpexje Bcero, Haj0 IOHSATh, YTO KOMIUIEKCHOE 4YHCIIO SIBUJIOCH
pacliupeHreM MOHSATHS JIeHCTBUTENBHBIX YHCEN, 3HaTh ONpeNesieHne U Tpu (OPMBI 3alucu
KOMILIEKCHOTO yycna (anredpandyeckyro, TPUTOHOMETPUYECKYI0 U II0Ka3aTeJbHYIO),
TEOMETPUUYECKYIO0 HHTEPIIPETALIMIO KOMIUIEKCHOTO YHCia U B3aUMHO-OJHO3HAUYHOE COOTBETCTBUE
MEX/1y MHOXKECTBOM KOMIUIEKCHBIX YHCEI U MHOXXECTBOM TOYEK KOMILJIEKCHOM IIOCKOCTH.
3nath Gopmyny Ditnepa. KomiuiekcHble ynucia MOKHO M300pa)xaTh C MOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOW MI0CKOCTH. [loaTOMYy omnepanuu CiloKeHUsS W BBIYMTAHUS KOMILJIEKCHBIX YHCEN
MOTYT OBITH CBEJICHBI K OTIEPAIlMsIM CIOKESHHSI U BEIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hago 3HaTh W yMeTh BBINOJHATH OINEPALlMM YMHOMKEHUS, JI€J€HUs, BO3BEACHUS B
MOJIOKUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETpPHUYECKOH ¢opme,
M3BJICYEHMS KOPHS N-0OM CTENEHN U3 KOMILJIEKCHOTO YHCIIa.

Cnenyer oOpaTUTh BHMMaHHE HAa TO, YTO MHOXXECTBO KOMILJIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CThb Jito0as anreOpandeckas orepanus HajJ KOMIUJIEKCHBIMU YHUCJIaMH He
BBIBOJIUT 3a TIPEJIENBI 001aCTH KOMIUIEKCHBIX YHUCEIL.

Hano 3nath paznuusble BUABI Pa3IOkKEHHs] MHOTOWIEHA HAa MHOMKUTENM JUIsl CIIy4aes,
KOTJla Cpeu KOpHEH MHOTOYJIEHA MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHH. JTH CBEICHHS
OyIyT UCIIONB30BAThCSI, HAIIPUMED, B UHTETPAIIbHOM HCUUCICHUU NMPU BHIYMCIEHUN HHTETPAIoOB
OT  JOpOOHO-pallMOHANBHBIX  (YHKIWH, TpU  pEUICHUH  JTUHEHHBIX  OJHOPOIHBIX
muddepeHIMATBHBIX YpaBHEHHUH N-TO MOPSAKa C MOCTOSHHBIMU KO3 hULlneHTaMu.

Pa3pen: AHaMTHYECKAs reoMeTpus

[Tpy u3yyeHUM aHATUTHYECKONW T'€OMETPUM CIEAYET, MPEeXJEe BCEro, MOHATh, YTO €€ 3adauei
SBIISICTCS U3YUECHUE F€OMETPHUUECKUX OOBEKTOB MPU MOMOIIM AHATUTUYECKUX METO0B alnredpsl
U MaTeMaTUYEeCKOro aHaiu3a. B OCHOBE Takoro mojaxoja JIEKUT METOJ KOOPJIWHAT, BIEpPBHIE
CUCTeMaTU4YecKu mpuMeHeHHbIH P. Jlekaprom. OCHOBHBIE TIOHATHS T€OMETPHUH (TOUKA, MpsMas,
IJIOCKOCTh) SIBJISIOTCS HEONPEAEISIEeMbIMU, U JUUISl UX OMHCAHUSI MPUMEHSETCS aKCHOMAaTUYeCKUI
METO/I, TMO3BOJISAIOUINN YCTAHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYEK MPSIMOW M MHOXXECTBOM JIEHCTBUTENIbHBIX YHMCENT M, TAKUM 00pa3oM, BBECTH CHUCTEMY
KOOpJUHAT.
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Hazo uetko ycBOUTH pa3nuyHbie GOPMbI ypaBHEHHUH MPSIMOI U TUIOCKOCTH YMETh MEPEXOUTH OT
oniHO# Qopmbl K apyroil. CiienyeT OCMBICINUTD U YCIENIHO IPUMEHATh PELICHUS! KJIaCCUYECKUX
3a/1a4 aHAJIMTUYECKON N€OMETpPUM O B3aUMHOM DPACIIOJIIOKEHUM IPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEEIIATh YIJIbl M PACCTOSHUS MEXKIY Pa3TUYHBIMU T€OMETPUUECKUMHI O0bEKTaMH.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIICUIHOE W3Y4YEeHUE TUCHUIUIMHBI « JInneitHas anreOpay,
npuoOpeTeHne HEeOOXOAMMBIX KOMIIETEHIUIH, YMEHUN M HAaBBIKOB BIIAJCHHS MAaTeMaTHYECKUM
anmaparoM TpeOyeT OT CTYJACHTOB OOJIBLION CaMOCTOATENbHOW paboTbl. OOpaTHTE BHUMAaHHUE,
YTO KOJMYECTBO YacOB, OTBOJMMBIX Ha CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBUU C y4EOHBIM
IUIaHOM, OOJIBLIIE YHCIIa YacOB, OTBOJMMBIX Ha BCE BUIBI AyIUTOPHBIX 3aHATHH.

7. ®OH/I OLIEHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEACTB mpescTaBiieH B [Ipunokennn 2 k pabodeil mporpaMMe U BKJIIOUYAET
pasaensr.

1. MeTopl KOHTPOJIS U OILICHUBAHUS PE3yJIbTaTOB O0yUYeHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUECHMUSI

3. O1ieHOYHBIE CPE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IIlpoMexxyTOUHas aTTecTalus
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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

Ilpunoycenue 1

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 CHUCTEMBI JIMHEHMHBIX
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

[TousTue 0Oa3uca. KOOpI[I/IHaTLI BCKTOpA.
KOHHI/IHeapHOCTI), OpTOrOHAJIbHOCTDH n
KOMIIIaHApHOCTb BEKTOPOB.

10

1.9

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

11
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1.10

CwmemanHOe TPOU3BEAECHUE TPEX BEKTOPOB
U €ero cBoiicTBa. Brruncienne o0OBeEMa

napajiiCICnuicaa. VcaoBue
KOJUIMHCApPHOCTHU, OpTOrOHaJIbHOCTHU n
KOMILJIAaHAPHOCTH BCKTOPOB.

OproHopMupoBaHHbIH Oa3zuc. Beruncnenue
CKaJSIPHOTO, BEKTOPHOIO W CMEIIAHHOIO
IIPOU3BEACHUN  BEKTOPOB,  3aJlaHHBIX
KOOpAMHAaTAMM B OPTOHOPMHUPOBAHHOM
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 IPHU
W3MCHCHHUU Oa3muca. CoOcTBeHHEIC
BEKTOpPbl W  COOCTBCHHBIC  3HAUYCHHS
JUHEHHOTO orepaTopa.

13

1.12

Paznen 3. KoMmmiekcHble 4YHcCIa W
MHOTOWIeHbI MHOXEeCTBO KOMINIEKCHBIX
yucen. @DopMbl 3alUCH  KOMILJIEKCHBIX
yycen. Omnepauuu HaJa KOMIUIEKCHBIMU
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
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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
pacrojoXkeHue IUIOCKOCTel. Buruncienue
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 MOPSAIKA.
[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.

18
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aaredpa»

Hampasnenune noarorosku: 27.03.02 «YnpapieHue Ka4eCTBOM».
[Tpodwie: «YnpaBiaeHne Ka4eCTBOM Ha IIPOU3BOACTBEN.
®dopma o0yueHHs: OuHasl.

Kadenpa: «MaTemarukay

1. MeToabl KOHTPOJISAA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU1st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBA OCBOCHUS JUCIUIUIMHBI HACTOSIIEH POrpaMMoin
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYILIH 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 BBIIIOJIHEHUA BCEX BU0B yqe6H0171 pa6OTLI, MpeaAyCMOTPCHHBIX y"Ie6HBIM IIJIaHOM II0
JaHHOU JAUCHUIUIUHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIIECBACMOCTU B
TCYCHUC CEMECTpa. OI.[CHKa CTCIICHU JOCTHXXCHHA O6y‘{aIOH_II/IMI/ICSI INIAHUPYEMBIX PE3YJIbTATOB
O6y‘leHI/I$I o JAUCHUIUIMHE IIPOBOAUTCA MpErioAaBaTCJICM, BCAYIIHUM 3aHATHA 110 AUCIUIIINHE
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, TPUMEHSET UX B CUTYallHsIX
MOBBIIEHHON CIOKHOCTU. [Ipy 3TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTENIbHbIE OINMOKH, HETOYHOCTH, 3aTPYAHEHHS MpHU
MEePEeHOCEe 3HAaHWI 1 YMEHUI Ha HOBBIE, HECTAaHJAPTHHIE 3a/1a4H.

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
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, HaBbIKaMHU. B TO ke BpeMsi Ipu 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 JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUN, HABBIKOB IIOKA3aTEJsIM,
MPUBEJACHHBIM B Ta0JNHIAX, OMNEPUPYET MNPUOOPETCHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriryookue

Y 10BIETBOPUTETBHO
3HAHUSA, TIPU OTBETE HE JONYCKAaeT TIpyObIX OIIMOOK WU
[IPOTUBOpEYUl, OJHAaKO B  (OPMYJUPOBAHUU  OTBETA
OTCYTCTBYET JOJKHAsl CBSI3b MEXKIY aHAJIM30M, apryMeHTaluen
U BBIBOJAMH, B PEUICHUM 3a/ad MOTYT COJEP)KATbCsl IpyOble
omuOku. [l TodydeHus: MPaBUIBHOTO OTBETa TPeOyrTCs
YTOYHSIIOIINE BOIIPOCHI.
He BbimonHeHsl o0si3aTelbHbIE YCJOBHSI MOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHOM aTTecTaluu, NpeyCMOTPEHHbIE
nporpamMmmoil  gucuuiinHel, MJIM cryneHT aeMoHCTpupyer
Hey 10BAETROPHTEBHO HEINOJIHOE  COOTBETCTBHE  3HAHMH,  YMEHUH,  HaBBIKOB
MPUBEJACHHBIM B Ta0NuIax, JONMYCKAIOTCS 3HAYUTENbHBIC
OLIMOKH, TPOSIBIAETCS OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB
0 pALy IOKa3aTelel, CTYAEHT HCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS MPU OTNIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OneHo4YHbIC CPeACTBA
Haunmenosanue [IpencraBnenue
No KpaTkast xapakTepuCcTHKa OLIEHOYHOTO
w OLIEHOYHOI'O cpecTBa OLICHOYHOI'O CPEJCTBA
CpeacTBa B ®OC
1 KoHTtponbHas CpenctBo npoBepku ymeHu# npuMmeHsATh | KoHTposibHBIE
(camocTosiTeNnbHAsT | TOJXYYECHHBIC 3HAHWS JUIS PEHICHUs 3aj1a4 | 337aHus (IpuMep)
) pabota ONpEAENIEHHOr0 THMA IO TeMe WIU
(KP) pazneny
2 | PacuetHo- CpenctBo npoBepku yMeHHUH NpuMeHATh | Kommiiekr 3amaHuit
rpaduueckas MOJIyUeHHbIE  3HAHMS 1O  3apaHee | JUIs BBITIOJTHEHUS
pabora ONpPEEICHHON METOAUKE IS PEIIEHUS | pacyeTHO-
(PTP) 3a/lad4 WM 3aJlaHAi TI0 MOJIYJII0 WM | rpaduyuecKon
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NUCLIUILIHHE B LIEJIOM.

paboThI

VYeTHbII onpoc

CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK
crieranbHas Oecela IMeAaroru4eckoro
paboTHUKa ¢ OOydJaromUMCS Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOM TUCHHUILUTUHOMN,

Bompocsl o

cobecejoBaHue, TeMaMm/pazenam
paccuMTaHHOE Ha BBIICHEHHE O0OBeMa
VO) 3HaHUH oOyyarorerocs o FMCIUTUTHARE
OTIpeIeIIEHHOMY paszzaeny, TEME,
npobjemMe u T.1.
Cucrema CTaHIapTU3UPOBAHHBIX
Tecr 3aJJaHuH, M103BOJIAIOIIAs
T aBTOMaTU3HPOB Bapuanr tecra
( aTb  NPOLEAYpY H3MEpPEHHUS  YpPOBHS
3HAHUW U YMEHUH 00y4arouerocs.
5 | Ox3amenanuonHsl | CpeaCTBO NPOBEPKU 3HAHWM, YMEHMH, | DK3aMeHallMOHHbIE
¢ OMJIeTHI HaBBIKOB. MOXXET BKJIIOYATh KOMILIEKC | OMIIETHI.
(3B) TEOPETUYECKUX BOIIPOCOB, 3ajad,

MIPAaKTUYECKUX 3aJaHUM.

3.1. Texkymuii KOHTPOJb

OneHoyHbIE CpeACTBA TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3aJ]aHusl B (popMe OIIaHKOBOT'O TECTUPOBAHUS JJIsi KOHTPOJISI OCBOCHUS 00y4YarOUMMUCS
pa3zenoB IMCUMIUIMHGL, ipueM PI'P.

Conep:xanue pacueTHo-rpaduyeckoii pagoTsl.

PacuetHo-rpaduueckas padora Nel no JimHeliHoii ajaredpe.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

Matpuusl 1 onpenenutenu. Pemenne cucteMm JTMHEWHBIX alreOpandyeckux ypaBHEHHH MeToJaMu
["aycca, Kpamepa u 06paTHOil MaTpuUIbL.

PacuerHo-rpadgmyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:

Bexropsl, aelictBus Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEAEHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-TpauiecKoit paboThI:

Paznuunble BuAbl ypaBHEHMHM NpsMONM M IUIOCKOCTH. B3aMMHOEe pacnosiokeHue MpsMBIX Ha
IJIOCKOCTH, IJIOCKOCTEH B MPOCTPAHCTBE.

KoMnekT 3apanuii
JJIsl BBINIOJTHEHHUsI pacyeTHO-rpagudeckux pador (PI'P)
o aqucuuIuinHe «J/Iuneiinas anredpa»

PI'P Nel, yactsp 1
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-11 0 2 0 2
A=|1 3 2 B=|0 -3 3
3aganue Nel. Jlansl MaTpuIbl 4 0 -3y 11 -1

Beimonauts geiicteus: A2 +8B' .

2 2
3aganuie No2. [IpogomxuTh JaHHOE MATPUYHOE PABEHCTBO (2A+3B)" —4A" —6AB=...
Y IIPOBEPUTH €r0 i MaTpull A U B U3 nepBoro 3aJaHusl.

3aganue No3. BEIUMCINTE ONpEaeUTeNb ABYMsI CIIOCOOAMU: Pa3IoKEHUEM TI0 TIEPBOH CTPOKE U
pasJIoKEHUEM 110 IEPBOMY CTOJIOLY.

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

3ananue Ne4. /{nst naHHOW MaTpUllbl HaliTH 00paTHYI0 MaTpully. CrenaTb NpOBEPKY.

1 0 2
1 10
-1 2 3J

3amanune Ne5. Peruth matpuunoe ypasaenne AXB =C (maiitu X). Chenarts npoBepky.

O P LR P A |

3amanue Ne6. Haiitu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

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

PI'P Nel, 3apgaHusi IO pelICHMIO CHCTEM JIMHEHHBIX aJIre0pan4ecKux ypaBHeHHH

3amanue Nel. Pemuts cucremy MeronoMm Kpamepa. CnenaTe mpoBepKy.

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

3ananue No2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpHUIIbI.

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

3amanne No4. Pemnth HEOHOPOIHYIO CUCTEMY MeToIoM ["aycca. HaiiTu olriee pemenue u
YaCTHOE PEIICHHE.
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X, + X, + 2%, +3X, =5
3%, +2X, —4X;, —2X%, =1
oX +4x, + 4x,=11

3amanue NeS. Pemuth ogHOpOIHYIO cucteMy Metofom ["aycca. Halitu obmiee pemenue u @CP.
2%, +6X, —9%x;,-9x, =0
4%, —5X%;, +X, =0

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

PI'P Nel, vacts 2

3aganue Nel. ITokas3ark, 4TO BEKTOPBI m, n, p 00pa3yroT 0a3uc B MIPOCTPAHCTBE U PA3IOKHUTH
BEKTOp A M0 3TOMY Oas3ucy: m=@1-12),n=(2023),p=(-2-11),a=(5-413.

Bamanue No2. Jlansi Bektopsr M u . BBIACHUTH — KOJUIMHEAPHSBI JTH BEKTOPHI & U b .

m=(28,-8,8), M =(-216,—6), a=2m+mb=2n-

3

6n —m.

Im|=6v2,|n|=2, (Mn)=135", a

3amanne Ne3. Haiitu |g

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

, €CITH

3ananune No5. Tlpu kakux 'x" Bektophl A W D nepnenmukymnsapusl?

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

Bananne Ne6. Haiitu miomas napauienorpaMma, oCTPOEHHOTO Ha BekTopax a u b .

a=2m-5nb=m+n,|m|=12|n|=3, (m, ﬁ):%.

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

3amanue Ne§. JlaHbl BeKTOpH &)

o

 C . Be1acHUTE — KOMILJIAaHAPHBI JIX BEKTOPHI. Ecnu BCKTOPBI HC

KOMILTAHAPHEI, TO HAlTH 06heM MapasieNeNuIe/ia, OCTPOSHHOTO Ha BEKTOpax b, Ty
OIPENIENIUTh — KaKylo TPOUKY OHH 00pa3yoT.

a(l;-1;5),b(2;4;-2),c(3;0;1)
3amanme Neo9.  Jlnsg nuHeiHOTO oOmepatopa A 3amaHbpl 00pa3bl 0a3MCHBIX DJIEMEHTOB
A&, A€,, A®; 3amucars MaTpuly oneparopa 4 B 0Oasuce €., €,, €5 y naittu o0pa3
aneMeHTa X .

Ag, =78 +38,-28, Ag,=¢ —&,+48, AE, =28 +2¢,+3¢
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X=28€ —4€,+¢,
3amanne Nel0. Haiitu coOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI IMHEHHOTO ONepaTopa,

A (— 4 1)
3aJJaHHOTO B HEKOTOPOM 0azuce MaTpuLei 72

PI'P Ne 1, vactn 3

Bamanme Nel. IIpsimast '1 mpoxomuT depes Touky A mapamnensao Bekropy 0 . ITpsivas |2

[IPOXOIUT YePE3 TOYK HEPHEHINKYIIApHO BekTopy N . HailTh TOUKy nepeceyeHnss IpsIMbIX 1
epe B ne e n.H epeceye

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

2 TIPpOXOJUT 4YC€PE3 TOUKH A n B . Haiitu pacCToOAHUC OT

1. [Ipsmas

TOYKH IIEPECEUCHHUS] IPAMBIX '1 U '2 J0 NPAMOU

3apanue No2. Jlana mpsimas

3.

1, :

X=-8t-3

y=3t+4, A(4;0),B(7:;3), 1,:9x-12y+2=0.
3amanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, JI0 TLIOCKOCTH (@ , IPOXOJsmeii uepe3 Touky A
NEPIEHINKYIISIPHO BEKTOPY N, eciu M, (0:1;7), A(2;-1;4), n(6;22;-3).

Sagarme Ned. Haiiti yromm MeKy IIIOCKOCTBIO ¢f M ILIOCKOCTBIO f , IPOXOsmIeii 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 YPaBHEHUMI.

X+2y—-9z-10=0;
3Xx+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedeHus mpsaMoil | W IIIockocTH @ W yros Mexay HUMH.

I:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2

1 MpoxonauT uepe3 Touku A u B. Ilpsmas

2 MIPOXOAMT Yepe3 TOUKy M

3amanue Ne7. Ilpamas

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

11 "2 W BBIICHUTDH — JICKAT JIU

A(9;-31),B(4,4,-5),M (-111-11), «:2x+3y-z-1=0.
2 2
&x+3)° y° 4

3ananue Ne8. Jlnsa nanHou kpuBo 49 25 yKa3aTb (DOKYyChI, SKCIIECHTPUCUTET,
nupekTpuchl. [locTponTs KpuBYyIO, H300pa3uTh (HOKYCHI, TUPEKTPHUCHI.
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3amanve Ne9. IIpuBecTy ypaBHEHHE KPUBOM 9x* —25y* —18x+200y —616 =0
KaHOHHYECKOMY BHY ¥ IIOCTPOUTH KPUBYIO.

KonTposabHbie 3aganus (mpuMepbl)

Bapmuanr.

1. HaiiTi 3HaueHust MaTpUYHOTO MHOTOYJIEHA F (A)

f(x):—x3+2x2—x+3,A=(_31 OJ

2
-2 0 8 -5
3 -1 4
-8 2 -6 -3 -13
2. Haiitu paHr MaTpuLbl IPUBEACHUEM K CTYIIEHYaTOMY BUILY 1 3 13 5 7
2 1
-5 3

3. BeruuciauTts onpeaeauTens NpUBEACHUEM K CTYIIEHUaTOMY BHULY 2 1 -

4. Haiitn matpuity, oOpaTHyo AaHHOW (a). Pemnth MatpuuHoe ypaBHeHHE (0)

1 2 1

3 5 3 1 -2 X = -2 3
@ \2 7 -1 G -3 4) (3 -1

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

o o
—

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

4%, +9%, —5%X; —8X, =5 X, +2X,+ %X, =5
3X +7X, — 2%, —4%, =4 3X, —5X, +3X; =—7
(a) 2X, +5X, + X, +3X, =3 (©) 2X +TX, =X, =13
Bapuant
1. Pacrniucats paznoxeHnue BekTopa ;( 110 BEKTOpaM 6’ ELF
x={5,-12,1} p={1-30} q={1-11 r={0,-12}

2. Konnuneapssl i Bektopsl P u 0?2

a={2,01} b={-231 p=2a+2b q=3a-2b

3. JlaHa mrpamMuza ¢ BEpUIMHAMHU B TOYKAX ARAA,
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Al(_z’ 4’ 8) , Az (4’ _l! 2) , A3 (_81 7110) , A4 (—3, 4, —2)
Haiitu:

a) yroi Mexay pedpamu AA, , AA

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

4. BBIUMCITHTH IIONIAAb HapalIenorpaMMa, TTIOCTPOSHHOTo Ha BeKTopax & u 0 @ — yrom mexmy

Bextopamu P u

V4
a=2p+q, b=p-3q,  [p|=2 [g[=2 77
Bapuant

1. Haiitu paccTosiHiE 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. BeinucaTh KaHOHHYECKOe ypaBHeHue npsamoii: (X~ Y~ 32+6=0

X-2 y-3 z+1

3. Haiitu TOUKy Iiepeceuenus 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. Hamucath ypaBHEHHE IUIOCKOCTH O TPOXOJISIIEN Yepe3 TOUKY Mo u TEPIEHUKYIISPHO psIMOi

(MM,) M, (3;2;0) M1(4;1;5)’ M,(2-14)

6. Haiitit KOCHHYC yriia Mexay miockoctsMu &y u &y
o :3Xx=y+3=0 a,:x-2y+52-10=0
BapuanT 3a1aHuil IPOMEKYTOYHOI'O TECTA

-2 0 8 1 5

-8 2 -6 -3 -13
1.1. HaiiTi paHr MaTpuIbl IPUBEIEHUEM K CTyleHuaromy Buay\ 11 -3 13 5 17

[1 _ZJ _[—2 3 5}
1.2. Pemuts MaTpuyHOE ypaBHeHHE \—3 4 3 -10



X, +2X, + X, =5
3% —5X, +3%, =—7

1.3. Pemuth cuctemy mo ¢popmynam Kpamepa 2% 1%, =% =13

2.1. HammucaTh pasnoskeHue BEKTOpa X 10 BEKTOpam p.g.r X= {5’ -12, } , P= {1’ -3 O} )

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

2.2. BBIYMCIUTD TUIOMIA/Ih MTapajlieiorpaMMa, MOCTPOCHHOTO Ha BEKTOpax a u b o — yroi Mexay

BekTopamu P u Q

T
a=2p+q, b=p-3q pl=2, |o]=2 “ %

2.3. Jlana nupamuza ¢ Bepunaamu B toukax AAAA . A(6,1,3), A(6,-2,-3), A(2,2,0),
A(-510)

HaiiTy JUIMHY Me/IMaHbl, IPOBECHHYIO U3 BepHHbl A K pe6py AA

X-2 y-3 z+1

3.1. HaiiTu TOYKY nepeceyeHus mpsMoii ¥ IIOCKOCTH: 1 1 -4 uX+y+2z-9=0,
3.2. Haiitu Touxy P cummerpumunyio touke P ormOCHTEmsHO mpsamoii | : P (0; -5 3) "
x1_y_z
1 -1 1.

3.3. Hamnwucarp YpaBHCHUE ILIIOCKOCTHU & HpOXO,Z[SIH_[eI\/'I qepe3 TOYKY I\/IO U TNEPHCHAUKYIISAPHO

PSIMOiA (MM,): Mo(3;2;0)1 M, (415) M,(2-14),

2 2
4.1. Jlana kpuBast Broporo mopsiika X +4y" —12x+16y+16 =0 Tlony4unTh KaHOHUYECKOE YpaBHCHHE
KPHUBOMW U ITOCTPOUTH .€€

’ ’ !
4.2. CocTaBUTh MaTpHILy nepexojia oT 0asuca €,€;,8; k 6asucy € .€, .6, ecnu
8 =28 +6,+6,; €,=6 —6,+6,; € =6 +26,+6,

Kpurepun ouenku:

- OLIEHKa «3a4T€HO» BBICTABIIECTCA CTYHEHTY, €CIM OH pETryJSIPpHO B TEUYEHHE CEMECTpa
MIPEACTABIUI PELICHUs 3a/1ad, BBINOJIHWI IMOJTHOCTBIO BCE 3aJaHMS M WX 3allUTHI, OTBETHB HA
BOITPOCHI IIPETIO1aBaATEIIs;

- OLEHKAa «HE 3a4TEHO» BBICTABIAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEYCHHE CEMeCTpa
NPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHHUs HE TMOJHOCTHIO MM BOOOIIE HE MPEACTaBIISI
paboThl Ha TPOBEPKY, [OMYCKAeT CYIIECTBEHHblE HETOYHOCTH B OTBETaX Ha BOMPOCHI
IIPEIO1aBaTells.

Jlnist IpoBe/IeHUsT TEKYIIero KOHTPOJIS 3HAHWK CTYACHTOB B AMCTAaHIIMOHHOM (opmare B
paszpabotaHHbIX Kadeapor «MareMaTrnkay OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOUHbIE (TPOOHBIE)
TECTHI.
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3.2. [Ipome:xyTOUHAA aTTECTALMS

[TpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOUTCS 110 OUIETaM B YCTHOU (hopMme.
Bpewms n1s moAroToBKM OTBETA Ha BOMPOCH! He Ooiiee 45 MUH.

buer BriItoyaeT TEOpETUUECKUNA BOIIPOC U 33/1aUH.

KoMruiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaTtemaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

CoNoOA~WNE

N Y ol
A OWDNEO

15.
16.
17.

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

Noakown

KommiekT Bonpocos
110 JUCUUIUIMHE «/IuHeliHas aaredpa»

Martpuipl, TUIIBI MaTPHII.

Onepanuu ¢ MaTpullaMy, UX CBOMCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPULI.

MatpuyHas popMa 3aITUCH CHCTEMbI TUHEHHBIX alreOpandecKux ypaBHCHHH.
Onpenenurenu U X CBOKCTBA.

[Tonstue onpenenurens. MUHOPHI U anredpanyeckue T0NOJTHEHUS.

CucremMbl TMHEHHBIX aNreOpanyecKuX YpaBHEHU, OCHOBHBIC MTOHATHS U OMPEICICHHUS.
[TpaBuno Kpamepa penieHust CUCTEM JIMHEMHBIX YPaBHEHUH.

OOpatHas MatpuIa 1 €€ BbIUMCICHHE. Y CIIOBUE CYIIIECTBOBAHUS 0OpATHOW MaTpPHUIIBI.

. Pemenune cucremM MTUHEHHBIX anreOpanvdeckux ypaBHEHHH METOIOM OOpaTHON MaTPHIIBI.

. Meron 'aycca pelieHus: cucTeM JIMHENHBIX YPABHEHUM.

. Pelienne npon3BobHBIX CUCTEM JIMHENHBIX YpaBHEHUM MeTooM [ aycca.

. Panr marpunsl. Teopema Kponekepa — Kanemm.

. OHOpoAHbBIE CUCTEMBI JMHEWHBIX ypaBHEHMH. Kpurepuil cyliecTBOBaHUS HETPUBHAIBHBIX

peuieHui.

ITonsTHE BEKTOpA U JIMHEIHBIEC ONlEpallui HaJ BEKTOPAMM, CBOWCTBA ONEPALIAM.

Jluneiinass KOMOUHAIIHUSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCHUMOCTb T'€OMETPUUYECKUX BEKTOpOB. Kpurepuit
JIMHEWHOM 3aBHCUMOCTH.

ITonsatue 6a3zuca. KoopauHatsl BeKTOpA.

OpTtoHOpMUpPOBaHHBIN Oa3uc. PaznoxkeHue BeKTopa o BeKTopaM Oa3uca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPON3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oa3uce.
Y¢n0BUs OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIAHAPHOCTU BEKTOPOB.

JInnelHbIe MPOCTPAHCTBA.

Marpuiia nepexoja ot 6asuca k 6asucy.

Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MATPHUIIBI.

AHajluTHYECKAsl TeOMeTpHst

Cucrembl KoopauHAT. JlekapTOBbI MPSMOYrOJbHbIE KOOPJAMHATHI Ha IUIOCKOCTH U B
MIPOCTPAHCTBE.

[TonsipHast cucrema KOOpAMHAT.

Pa3nuuHble TUIIBI YpABHEHUH IIJIOCKOCTH U MPSMOM.

Brruucnenue paccTosHUM MEXy IBYMsI TOUKAMH, TOYKON U MPSIMOW, TOUKOU U MIIOCKOCTBIO.
Brruncnenue paccTosHUS MEXY CKPEIUBAIOIIUMUCS TPSIMbBIMHU.

Briuucnenue yrioB Mexay AByMs IPSIMBIMH, MPSMON U TIIIOCKOCTBIO, ABYMSI TNIOCKOCTSIMH.
KpuBbie BTOpOro mopsiika Mx reoOMETpUYECKHE CBOMCTBA U ypaBHEHUs. l[IpuBeneHue KpuBou
BTOPOT'0 MOPsAKA K KAHOHUUECKOMY BUTY.

Kanonnueckue ypaBHEHHUS SJUTHIICA, TUTIEPOOJIBI, TapadOJIbI.
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9. VYpaBHeHHUE MOBEPXHOCTH BTOPOTO MOPSIKA.
10. Kanonunyeckue ypaBHeHUs c(hephbl, JUIUIICOUIA, KOHYCOB, TUIIEPOOIONI0B, TapabOIOnI0B.

TunoBbie BApUMAHTHI OUJIETOB
1o JucuuIuivHe «JInHeitnas aaredpa»

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUIICKOI ®EAEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
Huctunuaa  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Omnpenenurenu u X CBONCTBA.

1 2 12
2. Pemmrth matpuunoe ypaBHenue XB=A_ ecnu A [2 1} ° _( 0 J .
X +2%X, =-1
Pemute cucreMy MeTo10M 00paTHOI MaTpHULIBI {le =3x =12,
Jlansr BekTops! @ =(-5,9.8), b=(-31-2), €=(-810-10) . [IpoBepHTH — KOMILTAHAPHEI I OH.
Ecnu HerT, HalTH 00beM mapalienenuresa, ToCTPOEHHOTo Ha BeKTopax a,b,cC.

5. Haiitu yron Mexay Bextropamn a=(1-2-2) g b=(20,).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MateMaTuku « 30» 04 2025 r., mporokon Ne 7

3aB. kaeapoi O.M. bapanoBa / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKONM ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHWE BBICIIIETO OBPA3BOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

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

3K3AMEHAHI/IOHHBII7[ BNJIET
1. JInneitHas KoMOMHaIHs BekTOpoB. basnc. Koopamuate! BekTOpa.
1 2 -1
A=|3 1 O
2. BBIUMCITHTB ONpeenTeNns MaTpHIl C = Al | ecin 011)
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4X; —2Xy +3X5 =12,
X, +5X, —3X3 =1,
3. Pemmre cuctemy ypaBHeHuii MmetogoM [aycca (2% +3% —2X3 =3.
4. Tloka3aTb, uto BekTopel M =(1-12) n=(203) p=(-2-11) o6pas3yror 6a3uc B IPOCTPAHCTBE.

5. Jlano o0Ouiee ypaBHeHue npsamoii  —2X+3y—-5=0. HamucaTb: ypaBHEHHE IPAMOM C yIIOBLIM
K03 UIIMEHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAaJIbHOE YpaBHEHHE MPSIMOM.

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku «_30» 04 2025 r., mpotokosa Ne 7

3aB. kaeapoi O.M. bapanoBa / /

Jlis mpoBeneHUs TMPOMEKYTOUHOIO KOHTPOJS 3HAHUW CTYJEHTOB B JAMCTaHLMOHHOM
dopmarte B pazpaboTaHHbIX Kadenpoit «MaTemaTnkay OHJIAHH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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