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1. Hean, 321241 ¥ IVIAHUPYEMBbIe Pe3YJIbTATHI 00y4eHUs 110
AUCUMILIAHE

K ocHOBHBIM yesam 0CBOEHUS qUCHUILINHBI «JInHEiHas anreOpay cieqyeT OTHECTH:

- BOCIIUTAHUE Y CTYJECHTOB 00LIEll MaTEMaTUYECKOUN KYIbTYpBbI;

- mproOpeTeHne CTYACHTAMH IIUPOKOTO Kpyra MaTeMaTHYECKUX 3HAHUW, YMEHUH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTU CTYJEHTOB K HWHIYKTHUBHOMY M JEAYKTUBHOMY MBIIIICHUIO
Hapsi1y ¢ pa3BUTUEM MAaTEMaTUYECKOW UHTYULIUY;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABbIKM CAMOCTOSITEILHOIO U3y4eHHUs! yUeOHON U Hayy-
HOU JIUTEepaTyphl, COJIEpKaLIEH MaTEMAaTUYECKHE CBE/IEHUS U PE3YJIbTaThI;

- IOATOTOBKY CTY/IEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAIU(PUKAIIMOHHOM XapakKTe-
pucTHKOM OakasiaBpa 1o HarpapiIeHUI0, B TOM YKciie JOPMUPOBAHNE YMEHUM UCIIOIH30BATH OCBO-
€HHbIE MaTEMaTHUYECKHUE METO/Ibl B MPO(PECCUOHAILHON 1eATEIbHOCTH.

- MOJTrOTOBKY BBICOKOKBAIM(HUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUSAX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMYECKUX PUCKOB COBPEMEHHON IU(POBOI 3KOHO-
MHKH.

K ocHOBHBIM 3a0auam 0CBOEHHS TUCUUIUIMHBI «JInHeliHas anredpay ciaenyeT OTHECTH:

- OCBOEHHE CTY/IEHTaMU OCHOBHBIX MOHSTHUH, METO/I0B, POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOJrOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLIeHUs MPUKIIaJIHbIX 3a/]1a4;

- (hopmupoBaHue y cTyZeHTa TpeOyeMoro Habopa KOMIIETEHIIHHI, COOTBETCTBYIOIIUX €TO
HaIpaBJIEHUIO MTOJATOTOBKU U 00ECIIEUNBAOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

O6yuenue mo mucuuiuinHe «JImHEiHAs anreOpa» HampaBlieHO Ha (GopMHUpOBaHHE Yy 00ydaro-
muxcs cneayromux kommnereHiuii B cootBerctBun ¢ ®I'OC 38.03.01 (ypoBenb OakanaBpuaTa) 1o
HarnpasiieHnto moarotoBku 38.03.01 DxoHoMuEKa, YTBEpKAECHHBIM TIpukazoM MuHoOpHayku Poc-
cum oT 12.08.2020 Ne 954 (¢ u3mMeHEeHUAMH U TOTIOTHEHUSAMH OT 26 HOs10pst 2020 T):

Koa m HaumMeHoBaHHue KOMIIETEHIIMI NuankaTopbl 10CTUKEHHUS KOMIIe-

TCHIHNH

VYK-1. Cioco6eH ocyiiecTBIATh IOUCK, KPH-
TUYECKHI aHaU3 U CUHTE3 UH(POPMAIIHH,
MPUMEHSITh CUCTEMHBIN MOAXOT 7Sl peLIeHUS
MOCTABJICHHBIX 3a]1a4

NYK-1.1. Ananusupyer 3a7ady, BbIACTSAS €€
0a30BbIE€ COCTABISIOLINE

NVYK-1.2. OcymiecTBisieT MOUCK, KPUTHUYECKU
OIlleHUBaeT, 000011aeT, CUCTEMATU3UPYET U
pamxupyeT nHbopMaluio, TpeOyeMyro A
pellieHrs TOCTaBICHHOM 3a/1a4u

NVYK-1.3. PaccmatpuBaet u npejjiaraer pa-
[[MOHANIbHBIE BAPHAHTHI PEIICHUS MTOCTaBJICH-
HOI1 3a/1a4M, UCIIOJIb3Ysl CUCTEMHBIN TIOIXO0/,
KPUTHYECKH OI[CHUBAET UX JIOCTOUHCTBA U
HEJOCTaTKU

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Z[I/ICI_[I/IHJ'II/IHa OTHOCHUTCS K 00s13aTeNbHO# yacTu OJioka b1: MO,I[y.HB «MaTemMaTuueCKue 1 ecTe-

CTBCHHO-HAYYHbIC TUCHHUIIIIMHBD.

E¢€ nzyuenue obecrieunBaeT u3ydyeHue JUCHUTUINH

B obsizamenvroti uacmu:
- MaTeMaTUYECKUMN aHaJIn3;



- OKOHOMCTpPHUKA,
- OKOHOMHUYCCKAA CTaTUCTUKA,
- OLICHKA 1 aHaJIn3 PUCKOB.

B uacmu, ghopmupyemou yuacmuukamu oopazo8amenbHuiX OMHOUWEHU:

- (huHAHCOBBIN aHATU3;
- OM3HeC-TUTAaHUPOBAHHUE.

3. CTpykKTypa M coJep:KaHHe AUCIHUTINHBI

OO01mmas Tpy10eMKOCTh JUCIUTUTHHBI COCTABJISET 3 3a4eTHbBIC enuHuUIlbl -108 vacos.

3.1. Buabl yueOHoO# padoThl H TPYA0EMKOCTH

3.1.1. Ounas ¢opma o0yuyeHust

n/n Bua yue6Hoii padoThl Koawyecrso Cemectp 1
4acoB
AyIUTOPHBIE 3aHATHUS 48 48
B ToMm uucne:
Jlexun 16 16
1.
CeMuHapCKue/PAKTUUECKHUE 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHITHS - -
3.
CamocrosiTeJbHas padoTa 60 60
IIpomeskyToUyHasi aTTecTaANMS
JK3aMeH C) C)
Hroro 108 108
3.1.2. OuHo-3a04Has ¢gopMa o0OyUeHHUS
n/n Bup y4eOHoii padoThl Koamecrso Cemectp 1
4acoB
AyIMTOPHBIC 3AaHATHS 28 28
B ToM uucne:
Jlexnun 8 8
1
CemuHapcKue/MpakTHUECKUE 3aHATUS 20 20
2
JlaGopaTopHbIe 3aHATUS - -




CamocTosiTe/bHAsA padoTa 80 80

HpOMe)KyTO'lHaﬂ aTrecranmusd

3K3aMEH D C)

Hroro 108 108

3.2. TemaTu4yeckuii NJaH U3yYeHUs THCIIATIHHBI

Pazmenién B nmpuiioskenuu 1 k padboueit mporpamme.

3.3. Conepskanue pa3aejaoB TUCHUILTHHbBI

BBenenune

[Ipenmer, 3amaun u coaepkanre TUCIUTUITMHBL. OCHOBHBIE 3TAIbl PA3BUTHS TUCIUILITAHBI.
CrtpykTypa Kypca, €ro MeCcTo U poJib B IOATOTOBKE OakajiaBpa, CBA3b C APYTUMHU TUCIUILITHHAMHU.

Pa3nes 1. DineMeHTHI JTUHeHHOM aaredOpbl

Tema 1. MaTpuusbl 1 onpeeMTeIH.

[Tonsitne matpuibl. Buasl maTpun. [eiictBus Hax maTpuuamu. Onepanuu HaJ MaTpuliaMu
U uX cBoicTBa. OmpenenuTenu, UX CBOMCTBA U BhIuncieHUs. [loHATHS MUHOpa U anreOpanye-
CKOTO JoTNOJHEeHUs. PaznokeHue onpenenuress Mo IeMeHTaM CTPOKH WM cToJOma. Beruncie-
HHUE ONPEAEIUTENEH pa3INYHOTO MOPSAKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUA. DJIeMEHTapHbIe MPeoOpa3oBaHMs MaT-
puil. IlpuBenenne MaTpuisl K AMaroHaIbHOMY WM TparnenueBuIHOMY Buay. MatpuyHas ¢popma
3aIMCH CUCTEMBI JIMHEWHBIX anreOpandecKux ypaBHEHUH. PaHT MaTpHIIbl.

Tema 2.Pemienne cucreM JHUHENHBIX aJIre0panyecKuX YpaBHeHHIA.

CucremMbl TMHEWHBIX adreOpanyecKux ypaBHEHHUI, OCHOBHBIE MOHATHS. Perenue cucrem
JMHEWHBIX ypaBHeHHH MeToioM Kpamepa, MeTogoM 0OpaTHO MaTpuiibl, MmeToioM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenne npou3BoIbHBIX CUCTEM JIMHEWHBIX YPaBHEHHUN METOJA0M
l"aycca. Pelienre 0 THOPOIHBIX CUCTEM JIMHEHUHBIX YpaBHEHUN. KpuTepuii cylecTBOBaHUs HETPHU-
BHUAJIbHBIX PEUICHHH.

Pa3nen 2. JneMeHTHI BEKTOPHOM aaredpbl

Tema 1. JIureiHBIC OIIEpaIiiK HaJl BEKTOPaMH, UX CBOMCTBA. JIMHEITHBIC KOMOMHAIIUN BEK-
TopoB. JIMHEHHas 3aBUCUMOCTh M HE3aBHCHUMOCTh BEKTOpPOB. basuc cuctembr BekTopoB. Ennn-
CTBEHHOCTD Pa3JIOkKeHHs BeKTopa o 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CkansipHO€, BEKTOPHOE M CMEIIAHHOE TMPOU3BEIICHHS BEKTOPOB, UX CBOWCTBA. Y CIIOBHSI
OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUUCIIEHHE CKAJIIPHOTO, BEK-
TOPHOTO ¥ CMEIIAHHOTO IPOM3BEICHUI BEKTOPOB, 33JJAHHBIX KOOPJAWHATAMU B OPTOHOPMHUPOBAH-
HOM 0asuce.

Tema 3. Jluneitnsie npoctpancTsa. [lonsTue 6a3zuca npocTpaHCTBa Fr€OMETPUYECKHUX BEK-
TopoB. [IpeoOpa3oBanue MaTpUIbl TMHEHHOTO ONiepaTopa Mpu nepexoje ot 6asuca k 6azucy. Coo-
CTBEHHbIE 3HaYeHUsI U COOCTBEHHbBIE BEKTOPHI MAaTPHUIIBI.



Paznen 3.KoMiuiekcHbI€ YHCJIA 1 MHOTOYJIEHbI

[TonsTne KOMIIIEKCHOTO Ynciia. DOpMBI 3alMcH KOMIUIEKCHBIX yucen. [[elicTBus HaJ KOMIUIEKC-
HbIMU ynciaMu. @opmyiia Myaspa. M3BiedeHne KOpHS N-OW IOJIOKUTEIBHON CTENIEHU U3 KOM-
IJICKCHOTO yKclia. Pa3noxkeHne MHOrowIeHa Ha MHOkuTeTU. OCHOBHAS TEOpeMa anreOphl.

Pa3nes 4. AHasmTHYeCKAs TeOMeTpPUA

Cucrembl KoopauHar. JlekapToBbl IPSMOYTOJIbHbIE KOOPAMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.
[TongpHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble H IIIOCKOCTH

Paznuunbie TUTIBI ypaBHEHUH IJIOCKOCTH M YPABHEHUM TTPSIMOM (Ha TIJIOCKOCTH U B IPOCTPAHCTBE).
Beruncnenue paccTossHUM MEXTy ABYMSI TOYKaMH, TOYKOW U MPSMOM, TOUYKON U TUIOCKOCTBIO.
Brruncnenue paccTossHUS MEXy CKPEIUBAIOIUMUCS MPSAMBIMU.

Brruncnenue yrios Mexay IByMs PSAMBIMH, IIPSMOM U INIOCKOCTBIO, IBYMS IIJIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAKA

Kpussle BTOporo nopsiaka, X reOMETpUYECKHE CBOMCTBA U ypaBHEHHUs. [ [puBeeHre kpuBou BTO-
pOro nopsiika K KAHOHNYECKOMY BULY.

VYpaBHeHHE MOBEPXHOCTU BTOPOTO nopsiaka. KaHoHnueckue ypaBHeHUs cepsl, IUnconaa, Ko-
Hyca, rurep0osionaa, mapadosouaa.

3.4. Temaruka NpaKTHYECKUX 3AHATHH MO IUCUUILIHHE
«/Iuneiinas aaredopa»
3.4.1. Ounas ¢popma o0yueHust

Ne 3ansTHs Tema 3ansaTus

1 Pa3znes 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpulibl, 1eHCTBUA
HaJ MaTpUIIAMH.
Onpenenurenu, UX CBOKWCTBA U BbIYMCIIEHHWE. MaTpuyHas 3aluch
CHUCTEMBbI JIMHEHHBIX YPABHEHUM.
3 OOparHasi MaTpuIla U €€ BBIUYUCIICHHUE.
CucremMbl TUHEHHBIX anreOpanyecKux ypaBHEHU, OCHOBHBIE I10-
4 HATHUS U ompesienienns. PenieHre cucteM JTMHEHHBIX YpaBHEHUM
metosioM Kpamepa, MeTo1oM 00paTHOI MaTpHIIbI
Pemenue cuctemM nuHEWHbIX ypaBHEHUM MeTog0M ["aycca. Panr
maTpunbl. Teopema Kponekepa — Kanerniu.
Merton 'aycca B pOU3BOJIBHBIX CUCTEMAX JIMHEWHBIX ypaBHEHUI.
OnHOpOHBIE CUCTEMBI JIMHEHHBIX YPABHEHUM.
Paznen 2. DiieMeHTHI BeKTOPHOI anredpbl. Bektopsl. JIuneitHbie
oTiepaluy HaJl BEKTOpaMu, UX CBOMCTBa. JInHEHHOE MPOCTPAHCTBO
7 reoMeTpudecKkux BeKTopoB. [loHsATHE TMHEWHON KOMOMHAIINY BEK-
TOPOB. JIMHEMHO HE3aBUCHMBIE U JIMHEIHO 3aBHCHUMbBIE CHUCTEMBI
BEKTOPOB.
[TonsiTHe 6a3uca MpoCTpaHCTBA FTE€OMETPUIECKHIX BEKTOpoB. Koop-
8 IUHATHI BekTopa. OpTOHOpMHpPOBaHHbIN Oa3uc. KoinmuHeapHOCTD,
OPTOTOHAJILHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.
CkansipHoe pou3BeIEHNE BEKTOPOB U €r0 CBOKCTBA. Y CIIOBUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MPOU3BEEHUE BYX BEKTO-
pOB, €r0 CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB




10

CMmeliaHHOE MPOU3BEACHUE TPEX BEKTOPOB M €ro cBoWcTBa. BbI-
qUCIIeHNEe 00beMa IapauleNIenueaa U MMpaMubl. Y CJIOBUE KOM-
IJJAHAPHOCTH BEKTOPOB. BhruncieHune ckaispHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEIEHUM BEKTOPOB, 33JaHHbIX KOOpIMHATAMU
B OPTOHOPMHUPOBAHHOM 0a3uce.

11

Jluneiinsle mpocTpancTBa. PasmepHocTh U 6a3UC JMHEMHOTO Mpo-
CTpPaHCTBA.

Marpuna nepexosa ot 6asuca k 6asucy. [IpeodpazoBanue xoop-
JMHAT BEKTOpa Npu H3MeHeHUM Oa3uca. JIuHeiiHble onepatopsl,
JENCTBUS ¢ IMHEWHBIMU oniepaTopamMu. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAYCHUST MATPUIIBI

12

Paznen 3.KoMmmjiekcHbIe YHCJIA M MHOIowieHbl MHOXECTBO
KOMIUIEKCHBIX yncen. @opMbl 3aicu KOMIUJIEKCHBIX yucen. Jlei-
CTBUS HAJT KOMINIEKCHBIMH YK CIaMH. Pa3jiokeHre MHOro4jieHa Ha
MHO>KHMTEJIN, OCHOBHAsl TeopeMa areOpsl

13

Pa3nen 4. AHaauTHYecKasi reoOMeTpuUs
Cucremsl KOOpAUHAT. Pa3inuHbIe TUIIBI ypaBHEHHUH INTIOCKOCTH

14

PaznuuHble TUIIBI ypaBHEHNH IPSAMON HA IVIOCKOCTHU U B IIPOCTPAH-
CTBE

15

B3aumHoe pacnosioxkeHue NpsSMbIX Ha MJIOCKOCTH M B IPOCTpPaH-
cTBE. BrIuncieHnue paccTosHu MEXy IByMsl TOUKAMH, TOUYKOH U
npsiMoii. BwlumciieHne paccTosSHUST MEXKIY CKPEIIMBAaIOIIUMUCS
npsAMbIMU. B3auMHOEe pacnosioxkeHue IIoCKocTed. Brruucienue
pacCTOSITHUNA MEXKAY TOYKOW U MIIOCKOCTBIO

16

KpuBbie BTOporo mopsijika X reoMeTpUIeCKUe CBOMCTBA. Y paBHe-
HUS DJITUIICA, TUIepOoIibl, mapabossl OOmiee ypaBHEHHUE KPUBOM
BTOporo nopsaka. [IpuBeaenue KpuBoi BTOPOTO MOPAIKA K KAHO-
Huyeckomy Buay. [lIoBepXHOCTH BTOPOTO MopsIka

3.4.2. OuHo-3a04Has ¢opma o0yUeHUsI

Ne 3apaTus

Tema 3angaTus

1

Pasznes 1. DiieMeHTHI JJMHEHHOH aaredpbl. MaTpuiibl, 1eHCTBUA
HaJ MaTtpuiiamu. OnpenennuTeny, UX CBOMCTBA U BBIYUCIICHHUE.

2

Pemenue cucreM TMHEWHBIX anreOpanvdeckux ypaBHEHUN METO-
nom Kpamepa, Metoiom 00paTHOii MaTpuilbl, MeTooM [aycca.

Pa3nen 2. DiieMeHTHI BeKTOPHOM aJredpsl. JIuHelinble onepa-
[IUU HaJl BEKTOPaMHU, UX CBOMCTBA. Brluncienue ckaispHoro,
BEKTOPHOTO U CMEIIAHHOTO MPOU3BEACHUI BEKTOPOB. . Co0-
CTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUCHUS MATPHUILIbI

Pazngen 3. KommjiekcHble yncjia 1 MHOTOYJIeHbI. J[eficTBUS Ha
KOMIIJIEKCHBIMH 4YHCJIaMHU. Pa3ziiokeHrne MHOTroO4wieHa Ha MHOXKHU-
Telu

Paznen 4. AHaauTu4yeckasi reomeTpusi Paznuunblie TUIBI ypaB-
HEHUI IUIOCKOCTH M NPSIMOW Ha IUIOCKOCTH W B IPOCTPAHCTBE.
[Ipocreiimme 3agaun aHATUTUYECKON T€OMETPUH (BBIYMCIEHUE
paccTOSIHUN U YIJIOB)




4. YyeOHO-MeTOaMYecKOe U HH(pOpMALIMOHHOE o0eciieyeHue

4.1. HopmaruBHbie 1okyMeHTHI H 'OCThI

@I'OC 38.03.01. 38.03.01 DxoHoMuKa. YTBEepKAEH npukazom MuHoOpHayku Poccum ot
12.08.2020 Ne 954.

AxanemMudecknuid yueOHBIN TutaH 1o HarpasieHuio moarotoBku: 38.03.01 Dxonomuka I1po-
¢wib: DKOHOMUKA OpraHu3aluii u npeanpustuii. @opma ooyuenus — ounas. 2023.
AxagemMudecknuid yueOHBIN TutaH 1o HarpasieHnio nmoarotoBku: 38.03.01 Dxonomuka I1po-
¢bwib: DKOHOMUKA OpraHu3aIuii U npeanpuiatuii. @opma o0ydeHus — ouno-3aounas. 2023.
Vxa3 Ilpesunenta Poccuiickoit @enepamun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHYeCcKOro pa3Butus Poccuiickoii denepaunm».

[Tpuka3 MunucrepcrBa oopazoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun [lopsaka mpUMEHEHHS] OpPTaHU3AIUSIMHE, OCYIIECTBIISIIONIMMUA 00pa3oBa-
TEJIbHYIO JIESITETTLHOCTD, JICKTPOHHOTO 00y4YeHHS, TMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHIA TIPU pean3anni 00pa3oBaTeIbHBIX IPOTPAMMY).

4.2. OcHoBHasi JuTEpaTypa

3abonorckuit B.C. JIuneiinas anredpa u aHaauTHYeCKasi reoMeTpust (yueOHbIN KOMIUIEKC):

yaeOHoe nocobue, 2-e u3a. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Bricuiee o6pa3osa-

Hue: OakaiaBpuar).

. Cupotuna U.K. JIuneitnas anredpa u aHaTUTHIECKasi TECOMETPHS: MHTEPAKTUBHBIN KypC:
yaeOHoe mocodue as By3oB. CI16, U3n-Bo Jlans, 2022. 180 c.

. Kypc nekuuii mo nuHeiHO#M anredpe u aHaATUTHYECKON reoMeTpun: yaeoHoe nocoodwue. // Kyn-

psasueB b.1O., Matsm B.U., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —

362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHsIit pecypc. ]

4.3. JlomosHMTeJbHAS JIUTEpPaTypa

Kpatkuii xypc BbIcIIeld MaTeMaTHKW [DJIEKTPOHHBIA pecypc]: yued. - DIIeKTpOH. JaH. -
Mockpa:  JlamkoB wu K, 2017. - 510 «c¢. [Pexmm gocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] .

3yokoB B.I'., JIaxoBckuit B.A., MapteiHenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYECKUX BBICIINX yueOHbIX 3aBeAaeHuil. Yactu 1-4. M.: MT'1Y, 2012. 400
9K3.

Wnbun B.A., [To3usk O.I'. Ananutudeckast reomerpus. M.: Hayka. ['naB.pen-us gusuko-ma-
TeM.JIuT-phl, 1988. 224 c.

bexnemumes, JI.B. Pemienne 3anay u3 Kypca aHaIUTUYECKON M€OMETPUM U JMHEHMHOM aii-
reOpsl [ DeKTpoHHBIHN pecypc]: yueb. mocodue - DnekTpoH. aaH. - Mocksa: @uszmariut, 2014.
- 192 c. [Pexxum moctymna: URL.: https://e.lanbook.com/book/59632. - 3ar. ¢ skpana. ]

4.4, DaekTpoHHbBbIE 00pa3oBaTesibHbIE Pecypchl

HpOBeI[eHI/IC 3aHSATHH U aTTECTAIld BO3MOKHO B JUCTAaHIIMOHHOM (bopMaTe C IPUMCHCHHUEM CH-

CTeMbl JUCTaHLIMOHHOro 00ydeHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3zpabOTaHHBIX Ka-
denpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo BceM paznenam

IIPOrPAMMBI:.

Hazsanue D0P

JIuneiiHast U BeKTOpHas ayireOpa

https://online.mospolytech.ru/course/view.php?id=3368



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

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

Ananutuyeckas reoMeTpus
JIuneiiHas anreOpa U aHATUTH-
4yecKasi TeOMEeTpHs

Pazpaborannsie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hOopMaTe yCTaHABIMBACTCS OTACIBHBIMH PaCIIo-
PSOKEHUSIMU ITPOPEKTOPA N0 yIeOHOU paboTe U/UiH HEHTPOM y4eOHO-METOJMUECKON pabOTHI.

Ka)K[[BIfI CTyI[eHT 06GCH6‘-IGH I/IHI[I/IBI/II[yaJH)HI)IM HGOFpaHI/IquHI)IM IIOCTYHOM K 3JICKTpOHHOI>i

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WNHuTepHeT-pecypchbl BKIIOYAIOT yueOHO-METOANYECKHE MAaTepHalIbl B 3JIEKTPOHHOM BUJE, MPEA-

CTaBJIEHHBIE Ha caifite mospolytech.ru B paznene: «lleHTp MaremaTrdeckoro oOpa3oBaHUs

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

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

[Tone3nsle yueOHO-MeTOAMUECKHE U MHPOPMAIIMOHHBIE MaTepUaibl IPECTABIEHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB nHHOpPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTEpHET» 17151 OCBOCHMUSI

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

4.5. JIneH3MOoHHOEe ¥ CBOOOTHO PaCIpoOCTpaHsieMoe POrpaMMHo0e

o0ecneyeHue
Ne| HammenoBanue | Pazpadorunk IO JoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0sana- (IMIEeH3MOHHOE, | POCCHHMCKHUX MPOrpaMm JIJis
TeJlb) CcBO0OIHO pac- I9BM u B/l (npu HATUYMH)
NMpOoCTPaHsieMoe)

1 | AstraLinuxCom [OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/7?sphrase_id=9433

TEXHOJIOT'MN" 75

4.6. CoppeMeHHbIe MPodeccHOHATBbHBbIE 0a3bl JTaHHBIX U HH(pOPMALIMOHHbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHeET, 10CTYNHBIX AJI51 OCBOCHHS M CUUILIHHBI:

HaunmenoBanue

Ccbl1ka Ha pecype

HocTynHocTh

HNHpopManoOHHO-CIPABOYHbIE CHCTEMBI

10



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.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

ocTyrHa B cetu M-
https://stackoverflow.co Hoerym

m/

StackOverflow TepHeT 0e3 orpaHuye-

HUU

Undopmanmonnsie pecypest Cetnt | http:// www.consultant.ru | TocTymHo
KoncynsrantlInroc

[Topran ®enepanbHbIX rocynap-
CTBCHHBbIX O6pa3OBaTCJH)HI)IX CTaH-
JapTOB BHICIIETO 00pa30BaHUs

http://www.fgosvo.ru. HocrymHo

JIeKTPOHHO-0HOINOTEYHbIE CHCTEMBbI

Jlanpb https://e.lanbook.com/ HocrtynHa B cetn WH-
TepHET 0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | loctynua B cetn Un-
ru/ TepHET 0e3 orpaHnye-

HUH

IIpodeccnonanbHbie 0a3bl JTaHHBIX

basa qaHHBIX HAyYHOMH JCKTPOH- http://www.elibrary.ru JocTymHo
HOM OMOIMOTEeKN
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | octymHo
nuTeMaTtnyeckas pedeparuBHo-010-
nuorpaduveckas u
HayKoMeTpuieckas (Oudbmmomerpu-
yeckas) 6a3za JTaHHBIX

5. MaTepuajibHO-TeXHUYECKOE o0ecnedyeHre JUCHUIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ecreunBaeT NPOBEICHUE BCEX BUJIOB
3aHATHUH, NPETyCMOTPEHHBIX YUE€OHBIM IVIAHOM, U COOTBETCTBYET JEHCTBYIOIUM CAaHUTAPHBIM U
IIPOTHBOIOKAPHBIM IIPaBUIAM U HOPMaM.

Kagenpa «MaremaTnka» He pacrosiaraeT COOCTBEHHBIM ayJMTOPHBIM (POHIOM U UCTIOJIb-
3yeT yuyeOHble ayJUTOpUU U3 o011ero (oHIa yHUBEpCUTETA.

ITpu HeoOX0AMMOCTH AJIS MPOBEJICHUSI UHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUI UCIIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeH AU

6.1. MerToanyeckne peKOMEHIAIUN ISl IPENoAaBaTeJis 10 OPraHu3anum odyyde-
HUS

[Ipex e Bcero, ciaemyer 0OpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh H3Y-
JaeMblii UMU MaTepuan He TpeOyeT Kakoi-mnbo crenuaibHON (IOTOTHUTENBHOM) MOATOTOBKH U
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BIIOJIHE MOXCT 6BITB YCIICIIHO U3YYCH, €CJIN CTYACHTLI 6y,HyT noceuiaTh 3aHATHA, CBOCBPEMCHHO
BBITIOJIHATH JOMAIIIHUEC 3aJaHUS U ITOJIB30BATHCA (HpI/I H€O6XOI[I/IMOCTI/I) CHUCTEMOH IIJIAHOBBIX KOH-
CyJAbTalluii B TEUEHHE KaXJOro cemecTpa. Bomieaive B Kypc MaTeMaTUKH pa3Jieibl sIBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMsI OHU MPAKTUUECKU OPUEHTUPOBAHBI, TAK KAaK UMEIOT IIIMPOKOE pac-
MPOCTPAHEHUE JJIsl PEIICHUS Pa3HOTO POJia 3a7a4 BHYTPH CaMOM MAaTeMAaTUKHU U MPUKIIATHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJIEHTaM JIOTMYECKH BEPHO, API'YMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M IACbMEHHYIO pedb, YCIIEUTHO MPUMEHSATh HAKOIUIEHHBIC 3HAHUS B TIPO(ECCHOHATBHOM
NEeSITEBHOCTH.

HeobOxomumo ¢ camoro Hadasa 3aHATUN pEKOMEHI0BaTh CTyJ€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIMCOK BOIIPOCOB ISl MOATOTOBKH K SK3aMEHY.

Ha nmepBoM 3aHATHM TIO JUCHHUIUIMHE CIEAYET 005S3aTEIbHO TPOUH(GOPMUPOBATH CTY/ICH-
TOB 0 BU/JIE U (OpME MPOMEKYTOUHON aTTECTAIUU IO TUCIHUILIUHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBHAX OOITYCKa K HpOMe)KYTOIIHOfI arTeCTaluu, IPUMEHACMBIX BUAAX IMPOMCEKYTOUYHOI'O KOH-
TPOJIS.

N3noxenne TEOPETHUECKOT0 MaTepHayia JIODKHO COIMPOBOXKIATHCS HWILTIOCTPATUBHBIMU
IpUMepaMHu, TIIATEIbHO OTOOpPaHHBIMU IIpenoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAAKHW IIPH pCIICHUHA 3aJIJa41 HE OTBJICKAJIX OT I''TABHOT'O: OCMBICJIICHUA UACHU U CYTU ITPUMCHS-
€MBbIX METOI0B. CHC}IyCT BCCT'JIa YKa3bIBATh IMMPUMEPHI IMTPAKTUYCCKOI'0 IPUMCHCHHA paCCMOTPEH -
HBIX Ha 3aHATUAX YPAaBHCHUN U (OPMYIL.

HpaKTI/I‘—IeCKI/Ie 3aHATUA OJOJIXKHBI OBITH OpraHrU30BaHbI MPEIOJABaATCIIEM TaKUM 06p330M,
9TOOBI OCTaBaJOCh BPEMs Ha MEPHOINYECKOE BBITIOJIHEHHE CTYJACHTAMU HEOOJBIION CaMOCTOS-
TeIbHOU paboThl B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHMSI U3JI0)KEHHOTO MaTepuaa.

[IpenogaBaTenp, BeAyIIUNA MPaKTUUYECKUE 3aHATHUS, IOJDKEH COTJIaCOBBIBATh Y4eOHO-TeMa-
TUYECKHH TUTaH 3aHATHH C JIGKTOPOM, HCTIOJIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUH.

[IpenogaBaTento ciemyeT J0OMBATHCS CUCTEMATHYCCKON HEMPEPHIBHONW pabOThI CTYIEH-
TOB B T€UEHHE CEMECTPA, HEOOXOIUMO BBISIBIISITh CHIIBHBIX CTY/IEHTOB U MPUBJIEKATh X K HAYYHOH
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKypcax.

CTyZneHT J0JKEH OLyliaTh 3aUHTEPECOBAaHHOCTh MPENOoIaBaTeNsl B JOCTHKEHUN KOHEY-
HOTO pe3ysibTaTa: B MPUOOpETEeHHH OOYdYaloIIMMHUCS MPOYHBIX 3HAHWUM, YMEHUN M BIIAJICHUS
HAKOIUICHHON MH(pOpMAaIMe [Tl pellieHus 3a/1a4 B po(heccuoHalIbHOM e TEIbHOCTH.

6.1.1. OOpa3oBaTeJibHbIE TEXHOJIOTHH

Bo3MoxHO npoBeneHne 3aHATUN U aTTeCTalllii B AUCTAHIIMOHHOM (popmare ¢ MPUMEHEHUEM CH-
CTeMBbI qucTaHImoHHOro 00y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MatemaTrka» NEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsinok mpoBeneHus: paboT B JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIbHBIMU PaCIo-
PSKEHHUSIMU MPOPEKTOPA MO yueOHOU padoTe W/UiH LIEHTPOM y4eOHO-METOUYECKON pabOoThI.

6.2. MeToanuecKue yKa3aHusl 1JIs1 00yYAKIIUXCS MO OCBOEHH IO
AUCHHIIIHHBI

Pa3nes: 31eMeHTHI THHEHHOM aare0pbl

Marpuusbl 1 onpeneantenu. [Ipexae Bcero, CTyJEHT JOJDKEH MOHATh, YTO MaTpULIA —
3TO Tabnuiia yucen (IpUyeM 3Ta Tabinila MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U MPSMOYTOJILHO), a OTIPEIeTUTENb- 3TO YKCIIO, 3aITUChIBAEMOE B BHJIE KBaJIPaTHOM
TaOIUIIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJNBKO Y KBaAPATHBIX MATPHIL.

Crnenyet 00paTuTh 0cob0oe BHIMaHNE Ha ONEPALIUI0 YMHOKEHHS IPSIMOYTOJIbHBIX MaTPHII
U TIOHSATH, KAKUM TIOTY4aeTCsl MOPSIOK MAaTPHIIBl — Mpou3BeieHusI. OCOOEHHOCTh MaTPHI] TAKXKe
COCTOMT B TOM, UTO ITPOU3BEIEHNE MATPUL] HE IEPECTAHOBOYHO, TO ecTh AB = BA .Cnexyert 00s-
3aTebHO YOEUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1a4H.
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BaxHbIM siBIsieTcs IOHATHE 00paTHOM MaTpuibl. Hajno 3HaTh ycinoBue CyIiecTBOBaHHS
0o0paTHOW MaTpULIBI U ATOPUTM ee mocTpoeHus. [locie ee BbIUMCIEHUS 1eIeco00pa3Ho J1enaTh
IIPOBEPKY IPABUILHOCTH PENIEHNS, BBIIOJIHUB ONepaluio yMHoxeHus AA =E (nomkHa noy-
YUTHCS €IMHUYHAS MaTPULIA)

[Ipu n3yueHnuu omnpenenurTesncii Haa0 YETKO YCBOUTH MOHATHS MUHOpPA, alredpandyeckoro
JIOTIOJIHEHHUS], 3HATh MHOTOYHCIIEHHbIE CBOMCTBA onpeaenuTens. jis 0CBOEHUS! TEXHUKHU BbIYKC-
JICHUS] ONpPENENIUTENEH 11e1eco00pa3Ho, BHIOpAB MPOU3BOJIbHBIN ONPEEIUTEND BbIIIE TPETHETO
MOPSIJIKA, PACKPBITh €r0 Pa3jIMYHbIMU CHOCOOaMHU, MPUMEHSS Pa3IOKEHUE U MO0 CTPOKAM M IO
cronbram. OOpaTuTe BHUMaHUE, KaKie CTPOKHU (CTOJIOIBI) MPEIOYTHTEIbHEE BRIOUPATD JIJIs pac-
KPBITUSI ONPEAEIIUTEINS, YTOObI YIPOCTUTH €ro BbluncieHne. Oco0eHHO 3 (HEeKTUBHO BBIYUCIICHUE
ONPEENUTEINS C TOMOUIBIO 3JIEMEHTAPHBIX TPE0OPa30BAHUMN, IPUBOJSAIINX €0 K TPEYrOJIbHOMY
BU]TY.

[Ipu n3ydyeHun penieHu! cucTeMm JMHENHBIX anredpanyeckux ypaBHeHuit (CJIAY) obpa-
THUTE BHUMaHHE, IPEXKE BCETO, HAa MOHITHE PELLIEHHUS] CHCTEMBI U YCIIOBUS CYLLIECTBOBAHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUSI MEX/1y PAHITOM MaTpPHIIbl, PAHTOM PacIIMPEHHON MaTpPHUIIbI
CHUCTEMbI M YHCJIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHUE Ha YCIOBUS IMPUMEHEHUs
¢dopmyn Kpamepa u Merona obpaTHoil maTpuisl. BHHMaTenbHO pa3zdbepute mpuUMepbl pelieHus
MIPOM3BOJILHBIX CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHeHU metoqoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOHBIX NTEPEMEHHBIX).

Pa3nen: JiieMeHTHI BeKTOPHOM ajredpbl

[Ipn u3yueHun naHHOW TeMbl OOpaTUTE BHHUMAHUE Ha JIMHEIHbIE ONepaluy Haj BEKTO-
paMu, Ha IOHSTHUS JIMTHEWHON HE3aBUCHMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (PyHIaMEH-
TaJbHOE TIOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca), Ha pa3io-
YKEHHEe BEKTOpa 1o 0aswucy.

3HATh ONPENENICHNE, TECOMETPUUECKHAE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMELIAaHHOTO
IIPOU3BEJICHNS BEKTOPOB, (POPMYJIBI ISl X BBIUMCIECHHS B BEKTOPHOU U B KOOPAMHATHOHN (Gopme.
O0s13aTenbHO 3HaTh U YMETh IIPOBEPSTH YCIOBUS OPTOrOHAIILHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HapHOCTH BEKTOPOB.

Pa3jes: KOMILIEKCHBIEC YHC/Ia H MHOTO4JICHbI

B stoM paznene, npexnae BCero, Halo MOHATH, YTO KOMIUIEKCHOE YUCIIO SIBUWIOCH PacIlu-
pPEHMEM MOHSTHSA JIeHCTBUTENIBHBIX YHCEIl, 3HATh ONpPEeIeHNe U TPU (POPMBI 3aIIUCH KOMILJIEKC-
HOTO 4ucia (anredpanyecKkyro, TPUroOHOMETPUUYECKYIO U MOKA3aTelbHY0), FEOMETPUYECKYIO UH-
TEpIpEeTaUI0 KOMIUIEKCHOTO YHCIIa ¥ B3aUMHO-0JHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM
KOMIUIEKCHBIX YMCEJ U MHOKECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (hopMmyiy Diepa.
KomiuiekcHble unciaa MOXKHO M300pa)xaTh C IMOMOILBIO BEKTOPOB Ha KOMIUIEKCHON IUIOCKOCTH.
[To3TOMy Omepanuu ClI0KeHHs U BBIYMTAHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBE/IEHBI K OIlepa-
LUSM CJIOKEHMS U BBIYATAHUS COOTBETCTBYIOLIMX BEKTOPOB.

Hazno 3HaTh 1 yMETh BBIIOJIHATH ONIEPALUU YMHOKEHUS, IE€JICHNS], BO3BEIECHUS B IIOJIOKHU-
TEJIbHYIO CTENEeHb KOMIUIEKCHBIX YHMCEN, 3alMCaHHbIX B TPUTOHOMETPHUECKON (hopMe, u3Bieue-
HUS KOPHSI N-OM CTENIEHN U3 KOMIUIEKCHOTO YHCIIA.

Crnenyer oOpaTUTh BHUMaHME Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SIBJIETCS 3a-
MKHYTBIM, TO €CTb JIt00as anreOpanyeckas onepanys HaJ KOMIUIEKCHBIMU YHCIaMU HE BBIBOJUT
3a mpeJesnbl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pasinyHble BUBI pa3I0KEHUSI MHOTOUIEHA HA MHOYKUTENHN JUIsl CIIy4aeB, KO-
I71a cpe/ii KOpHEW MHOTOYJIEHa MOT'YT ObITh KpaTHbIE, KOMIJICKCHbIE KOPHU. DTH CBEJIeHHsI OyayT
UCII0JIb30BAThCS, HANPUMEDP, B MHTETPAJIbHOM HCYMCIEHUU IIPU BBIYMCIEHUM WHTETPAIOB OT
JIpOOHO-pallMOHATIBHBIX (DYHKLIMH, IPU PELIeHUH JIMHEHHBIX OJHOPOJIHBIX AupdepeHnnanbHbIX
ypaBHEHUH N-TO MOPSIJIKA C TOCTOSTHHBIMHU KOA(PPHUIIMEHTaAMH.

Pa3nes: AHaMTHYECKasi TeoMeTpus
IIpn n3yuyeHnn aHaIUTUYECKON F€OMETPHUHM CIIEAYET, MIPEXKJIE BCETO, MOHATh, YTO €€ 3a1a4eil sB-
JsieTcs U3y4eHUEe TeOMETPUIECKUX O0BEKTOB MPH MOMOIIY aHATUTUYECKHX METOJIOB alreOphl 1
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MaTeMaTH4eCKoro aHajin3a. B ocHOBe Takoro moaxojaa JeKUT METO]I KOOPJIUHAT, BIIEPBBIC CUCTE-
Matuuecku npumeHennbit P. Jlekaprom. OCHOBHBIE TOHATHSI T€OMETPHUH (TOUKA, IIpsiMasi, IJI0C-
KOCTL) SABJIAIOTCSA HCOMPCACIIICMBIMU, U UIA UX ONMCAHUA IIPUMCHACTCA aKCHOMATHYECKUU Me-
TOH, HO3BOH$IIOH.[I/II>1 YCTaHOBUTH B3aMMHO OJJHO3HAYHOC COOTBCTCTBUEC MCKIY MHOXKXCECTBOM TOUYCK
MPSIMOM ¥ MHOYKECTBOM JICHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hano geTko ycBOUTH pazinuyHble GOPMBI YpaBHEHHH MPSIMOM U INIOCKOCTH YMETh IEPEXOTUTH OT
oJHO# GopmbI K apyroi. Ciemyer OCMBICTUTh U YCIIEITHO MPUMEHSTh PEIICHUS KIIACCHYCCKUX
3aJda4y aHAIMTUYIECKOM reoMEeTpruu O B3aMMHOM PACIIOJIOKCHHUU IPAMBIX U HJIOCKOCTGI;'I, YMCTb
ONpCACIIATD YIJIbl U PACCTOAHUA MCKAY pa3JIMYHbBIMU F'COMCTPHICCKUMU 00BEeKTaMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIIEHUIHOE M3y4YeHUE AUCLUUILIUHBI « JInHeliHasa anrebpay,
HpI/IO6peTCHI/IC HGO6XOILI/IMI)IX KOMH@TGHHHﬁ, YMGHI/If/'I 1 HAaBBIKOB BJIAICHUS MaTEMAaTUYCCKHUM all-
rnapaTom TpeOyeT OT CTYJIEHTOB OOJIBIIION caMOCTOSTENbHOU paboTel. OOpaTuTe BHUMAHUE, YTO
KOJIMYCCTBO 4aCOB, OTBOAUMBIX Ha CaMOCTOATCIIBHYIO pa60Ty B COOTBETCTBUU C y‘-IC6HBIM Ij1a-
HOM, 0oJIbIIIE YKCIa JaCoB, OTBOAUMBIX Ha BCC BUAbLI ayAUTOPHBIX 3QHSTUH.

7. ®OHJ OLIEHOYHBIX CPECTB

@®oH/1 OIIEHOYHBIX CPEJNCTB MpencTaBiieH B [IpumoskeHnn 2 k paboueil mporpaMme W BKITFOYAET
pas3aeisl:

1. MeTo/1bl KOHTPOJISI ¥ OLICHUBAHUS PE3yJIbTaTOB O0yUYEHHS

2 lllkana ¥ KpUTEPHUU OLIEHUBAHUS PE3YIIHTATOB OOYUCHHS

3. OneHOYHBIC CPEJICTBA

3.1. Texymwmii KOHTPOIIb

3.2. [IpomexxyToUuHas aTTecTalus
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IHpunoscenue 1

1. TemaTu4yeckuii NJIaH CoAepPKAHMUS TUCHUNINHBI «JInHeliHAs anredpa» M0 HANPABJIEHUIO MOATOTOBKH
38.03.01 «IxoHOMHUKA»

Ipoduinb:
JKOHOMHUKA NPeINPUATHI U OPraHu3an Uil
(0axkanaBp)
dopMa 00y4eHUsI — OUHASA
I'on nadopa 2023/2024
Buasbi yueOHoii padoTsl,
BKJIIOYAS] CAMOCTOSITEIbLHYIO Buabl caMOCTOSATEILHOM PaGoThI DopmbI
2 = aTTecTa-
3) a00Ty CTYAEHTOB CTYIEHTOB
Pa3nen § cE p ycrya ’ ya 1117001
8 = U TPYJ0EMKOCTH B 4acax
n/n CP | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
IlepBblii cemecTp
Paznea 1. Di1eMeHTHI JUHEHHON aJ1-
1.1 | redpb1 Matpuiibl, 1eHCTBHS HAJl MAaTPH- 1 3 2 2 3
LIAMH.
Omnpenenureny, UX CBOMCTBA U BBIYHCIIC-
HUe. MaTpuyHas 3alKuCh CHUCTEMbI JIMHEH-
12 ) pex YpaBHEHUM. 1 4 2 3 +
Berzaua 3agannii PI'P Ne 1 o JuHelHOI
ajareope.
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1.3

OOpaTHas MaTpwuIla ¥ €e BeIUMciIeHue. Mar-
pUYHAs 3aMKUCh CUCTEMbI JIMHEWHBIX ypaB-
HEHUI.

14

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MMOHATHUS U OIIpe/ie-
neHus. Pemmenne cucreM JTUHENHBIX ypaB-
HeHuit MetogoMm Kpamepa, Mmetogom o0part-
HOM MaTpHIbI

1.5

Pemrenne cucreM MMHENHBIX ypaBHEHUI
metoaoM ["aycca. Panr matpuiel. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meron [Maycca B mpOU3BOJIbHBIX CUCTEMAX
JIMHENHBIX ypaBHEHUH. O THOPOIHBIE CHU-
CTEMBbI JIMHEWHBIX YPaBHEHUH.
CamocrosiTeqbHast padora Nel mo jm-
HeHHOM ajredpe B ayIMTOPUU

1.7

Pasznen 2. Bekropsl. JIuHeitHbie onepanuu
HaJl BEKTOpaMu, UX cBoiicTBa. JIuHeliHbIe
KOMOMHAIMK BEKTOPOB. JIMHElHO He3aBH-
CHUMBIE W JIMHEMHO 3aBUCHMBIE CHCTEMBI
BEKTOPOB.

B i PLP Ne2 .

ajareope.

1.8

[Tonsitne Ga3uca. KoopmuuaTel BekTOpa.
KonnuueapHOCTh, OpTOrOHANBHOCTH U KOM-
MJIAHAPHOCTh BEKTOPOB.

10

16




1.9

CkansipHO€ NMpPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BEekTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

11

1.10

CMeniaHHO€ IPOM3BEJICHUE TPEX BEKTOPOB
U ero cBoictBa. Boruncienne oobema mna-
paienenumnena. YcloBUe KOJUIMHEApHO-
CTH, OPTOrOHAJILHOCTH U KOMILIAHAPHOCTH
BEKTOpoB. OpTOHOpPMHpOBaHHBINH Oazuc.
Boruncnenue CkaisipHOro, BEKTOPHOTO U
CMEIIIAaHHOTO IMPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOpPAMHATaMU B OPTOHOPMHPO-
BaHHOM 0a3uce.

CamocrosiTesibHass padora Ne 2 mo Bek-
TOPHOI ajiredpe B ayAMTOPUM

12

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc JIMHEHHOrO MPOCTPAHCTRA.

Martpunia mepexona ot 0Oa3uca Kk 0asucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3mMeHeHnu 6asuca. CoOCTBEHHBIE BEKTOPHI
U cOOCTBEHHBIE 3HAUEHUS JTMHEWHOTO OTIe-
patopa.

13

1.12

Paznen 3. KoMmiiekcHbIe YMCJIa 1 MHOI'O-
yjeHbl MHOXECTBO KOMIUIEKCHBIX YHCEJI.
DopMBbI 3aUCH KOMILIEKCHBIX uncel. Orne-
panuy HaJ KOMILUICKCHBIMU 4duciaamu. Pas-
JIOJKEHHE MHOTOYJIEHA Ha MHOMKHUTEIN OC-
HOBHasl TeOpeMa anreopsbl

14

1.13

Pa3nen 4. AHanuTH4eckasi reoMmeTpust
Cucrempl koopAauHarT. Pa3nuuHble THUIBI
YPaBHEHUH IIIOCKOCTH

15

17




Bruiaya sagapuii PI'P Ne3 o anajgurty-
YeCKOil reoMeTpuu

1.14

PasnuuHble TUIIBI ypaBHEHMM IPsAMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3aumnoe pacrnosioxeHue npsiMbIX Ha I1J10C-
KOCTH U B IpocTpaHCcTBe. Briuncienue pac-
CTOSTHUM MEXJy ABYMSI TOYKAMH, TOUKOU U
npsMoM.. B3anMHOe pacrosioxkeHue Iioc-
KOCTEW. BplumciieHne paccTOSTHUM MEXIy
TOYKOH U TUIOCKOCTBIO

CamocrosiTesibHass padora Ne 3 mo ana-
JINTHYECKOH reoMeTPUH B Ay AUTOPUHU

17

1.16

KpuBsie BTOpOro nopsiika ux reoMerpuye-
CKHE CBOMCTBA. YpaBHEHHS 3JUIMIICA, THU-
nepOosbl, mapabonsr OOmiee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KpUBBIX BTOPOrO TMOpSIKA K KaHOHUYE-
ckomy Buny. [loBepxHOCTH BTOpOro I0-
psaKa

18

®dopma arTecTanumn

19-
21

Bcero yacoB o aucuumIinHe

16

32

60

PI'P

cam
pao.
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2. TeMaTHYeCKUH IJIAH COJEePKAHUS TUCHUILINHBI «JIuHeiiHas ajredpa)» Mo HANPaBJIEHUIO MOATOTOBKHU

38.03.01 «IxoHOMHUKA»

Ipoduinb:
JKOHOMMKA NPeANPUATHH U OPraHU3aAN U
(0axkanasp)
®opMa 00y4eHUs] — OYHO-3209HAS
T'ox mpuema 2023/2024
- $ Buabl yueOHo# padoThl, BKJIIO- Dopmb1
5 E‘) S| 4asi caMoCTOSATEIbHYIO PadoTy Buasbl camocrosiTe/ibHOM padoThl ATTECTA-
n/n Pasznean g 5 § CTYAEHTOB, H TPYA0EMKOCTDL B CrynentoB _—
8 5 = gyacax
= A | e | a6 | cpc | kCP | K.P. | KL | PI'P | Peepar | K/p | 3 | 3
IlepBblii cemecTp
Pa3pgen 1. DiieMeHThbI JJUHEITHOM aJI-
redpbl
[Tonstue matpuiisl. Buasl marpui. Onepa-
1 UM HaJl MaTPHUIlaMU U X cBolicTBa. Ompe- 1 1 2 5
JIEJINTENH, NX CBOMCTBA M BEIYMCICHHA.
Brruucienue onpenenuteneld pa3inyHOTO
MOPsIIKa
OnpenenuTenn, UX CBOWCTBA U BBIYUCIIC-
HUs. BelunciaeHue onpenenuTesei pa3any-
2 HOTO TOpsI/IKa. 1 2 2 5 +
Bruiaua 3aganmii PI'P Ne 1 o auHeliHOMH
ajiredpe
3 OOpaTHas MaTpuIia ¥ aNTOPUTM €€ BhIUUC- 1 3 2 5
JeHus. DJIeMeHTapHbIe TPeoOpa3oBaHUs
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Matpuil. MatpudHas ¢popma 3anucu CH-
CTEMBI JIMHEHHBIX aJIreOpandecKux ypaB-
HEHUU. PaHr MaTpuibl

CJIAY, ocHOBHbIE IOHATUS PELIEHUS, COB-
MECTHOCTH U HECOBMECTHOCTU CHUCTEMBI.
Pemrenne cucrem IMHENHBIX ypaBHEHUN
metoqioM Kpamepa, Mmetogom oOpatHoi
Martpuilsl, MeTo10M ['aycca. Teopema Kpo-
Hekepa — Kanemm.

Paznen 2. DineMeHTHI BEeKTOPHOIi aJ1-
redpsbl

JIuneliHbIe ONepalvy HaJl BEKTOpaMU, UX
cBoNcTBA. JIMHEHHas 3aBUCUMOCTD U HE3a-
BUCHUMOCTH BekTOpoB. [lonsiTHe 6a3uca.
Koopaunartsl BekTopa.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPO-
N3BCIACHUA BGKTOpOB, nux CBOﬁCTBa.
Brinaya zapannii PI'P Ne2 1o Bexrop-

HOI1 ajsiredpe

Paznoxenue BexTopa o 6azucy. OpToHop-

MUPOBaHHBIN 0a3uc. Beruncienue ckamsp-
HOT'0, BEKTOPHOTO ¥ CMEIIaHHOTO MPOU3Be-
JICHUI BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMU
B OPTOHOPMHUPOBAHHOM Oa3uce. YcloBuUs
OpPTOTOHAILHOCTH, KOJUIMHEAPHOCTH, KOM-
IJIAHAPHOCTU BEKTOPOB

JluneiHble pocTpancTBa. [IpeoOpa3ora-
HHE MaTPHUIIbI JUHEHHOTO orepaTopa npu
nepexojie ot 6azuca k 6azucy. CobcTBeH-
HbI€ 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI
MaTPHIIBI

Pa3pen 3. KommiekcHble YucjIa M MHO-
TOYJIeHbI
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DopMBbl 3aMKCH, ONIEPALIMHI HaJl KOMILJIEKC-
HbIMU ynciiamu. opmyia Myaspa. M3Bie-
YeHUE KOPHS U3 KOMIUIEKCHOTO YKcia

10

Pa3no)xeHre MHOTOWIEHAa Ha MHOYKHUTEIIN.
OcHoBHast TeopeMa anreopsl
KoHTpoJibHBIIi TecT 10 ajnredpe

10

11

Pa3nen 4. AnanuTuyeckasi reomeTpust
CucreMsbl KOOpJAUWHAT. Pasmuunble THITEI
YpaBHEHUH IIOCKOCTH.

11

12

PasnuuHble THIIBI ypaBHEHHN NIPSIMON HA
IIJIOCKOCTH U B IIPOCTPAHCTBE

Briiay Huil PI'P Ne3 510 anaaum-
YeCKO# reoMeTpuu

12

13

B3anMHOe pacnonokeHne NOpsMBIX Ha
IIJIOCKOCTH U B IPOCTPAHCTBE. Brmancnenne
paCCTOSIHI/II\/II MCXKAY ABYMSA TOYKaMH, TOY-
KO W mpsAMoil.. B3aumHoe pacnosioxxeHue
IJIOCKOCTE. BblunciieHne  paccTOSTHUM
MEXAY TOUKOI U TIIOCKOCThIO

13

14

KpuBbie BTOporo nopsika ux reoMmeTpuye-
CKUE CBOICTBa. YpaBHEHHs >JUIMIICA, THU-
nepOosbl, mapabonsr OOlIee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KPUBBIX BTOPOTr0 NOpsIKAa K KaHOHHUYE-
ckomy Buny. IloBepxHocTu BTOpOTO TO-
psaKa.

KOHTPOJILHBIA TECT MO0 AHAJIUTHYECKOM
reoMeTpuu

14

dopma arrecTanuu

15-
18

21




Bcero yacoB mo J1ucHuMIINHE

20

80

PI'P

TE-
cTra
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Ilpunoscenue 2

®OH/1I OIEHOYHBIX CPEJICTB
MO JUCLUTLJINHE

«J/Iuneitnas aaredopa»

Hamnpasnenue noarorosku: 38.03.01 «OxoHoMuUKaY.
[Tpodumib: «IKOHOMUKA PEATIPUATHN U OPraHU3AIIIA
®opMmbl 00yU€HUS: O4YHAs, OUHO-3a0YHAsl.

Kadenpa: «Maremarukay.

1. MeToabl KOHTPOJISI U OLEHUBAHUS Pe3yJIbTATOB 00y4YeHH I

JIJ11 KOHTpPOJIsl YCIEBaeMOCTH 1 Ka4eCcTBa OCBOCHMSI TUCIIUIUIMHBI HACTOSILENH IPOrpaMMOit
MIPEelyCMOTPEHBI CIIEYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- MPOMEXYTOYHAs aTTecTalus (3K3aMeH).

2. IIlkaJyia U KPpUTEPUH OLICHUBAHUS Pe3yIbTATOB 00yYeHUSI

®opmMa NPOMEKYTOYHOI aTTeCTAlMU: IK3aMeH

[IpomexyrouHas aTTectanus oOyJaromuxcs B popme 3K3aMeHa MpOBOAUTCS 10 pe3yabTaTaM
BBITIOJIHEHUS BCEX BUJIOB YUeOHOM pabOThI, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM I10 JTAHHOW AUCIIU-
IUTMHE, TPH 3TOM YUUTHIBAIOTCS PE3yJbTaThl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OlLleHKa CTENeHU AOCTHKEHHsI 00yJarolUMUCs TIAHUPYEMBIX Pe3yJIbTaTOB O00ydeHHs IO
JUCLUIUIMHE MPOBOJUTCS MPENoiaBaTesieM, BeAYIIUM 3aHITUS N0 JUCIUILIMHE METOJIOM SKCIIepT-
HOM o1neHku. [lo uToram nmpoMexyro4yHoi aTTecTaluy MO JAUCHUUILUIMHE BBICTABIISETCS OLEHKA «OT-
JUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY» HIIU «HEYJOBIECTBOPUTEIHHO.

[IIxaJsa oneHUBaHUSA Onucanue

BoinonHensl Bce 00si3aTeibHbIE YCJIOBHSI NMOATOTOBKHU CTY-
JeHTa K MPOMEXKYTOYHOH AaTTecTallUM, MPEIyCMOTPEHHbBIE
nporpaMMoil TuciUIUIUHbl. CTyAEHT JIEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHHI, HABBIKOB MOKA3aTENSIM, IPUBEACHHBIM B
OT1inyHo TabIuIaX, ONEepUpPyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HABbIKAMU, MPUMEHSET X B CUTYaIHsIX MOBBIIIEHHOW CI0XKHO-
ctu. [lpu sToM MOTYyT OBITH MAOMYIIEHBl HE3HAYUTEIbHBIC
OIIMOKY, HETOYHOCTH, 3aTPYJHEHHs MPHU MEePEHOCE 3HAHUN H
YMEHHI Ha HOBBIE, HECTAHAPTHBIC 3a/1a4H.

BeinosiHeHBl Bce 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
Xopowo JAeHTa K MPOMEKYTOYHOM ATTeCTAllMM, IIPEIyCMOTPEHHbIE
IporpaMMoil TUCHUIUIMHBL. CTyIEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, yMEHUI, HABBIKOB NIOKA3aTEeNsIM, IPUBEJACHHBIM B
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TabIMIax, ONepUpPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMU. B To jxe BpeMsl IIpu OTBETE JOIYCKAET HECYIIECTBEH-
HbIC MOIPEIIHOCTH, 3a/a4d PeIIaeT ¢ HEeI04YeTaMH, HE BIIUSIO-
UMY Ha OOIIMIA X0/ PEeIICHHUS.

Y 10BIETBOPUTEIIBHO

BoinosnHeHbl Bce 00si3aTeIbHbIE YCJOBHUSI NOATOTOBKH CTY-
JAEHTa K IPOMEeKYTOYHOM aTTecTAlMH,IIPEyCMOTPEHHBIE MTPO-
rpaMMoi JTuciuIuinHel. CTYyAEHT AEMOHCTPUPYET COOTBETCTBHE
3HaHWH, YMEHUH, HABBIKOB TOKA3aTEJSIM, IPUBEJICHHBIM B Ta0-
JauIax, Oonepupyer MNPUOOPETEHHBIMU 3HAHUAMHU, YMEHHSIMH,
HaBbIKaMu. Ho moka3bIBaeT HersyOoKkue 3HaHMsl, IPU OTBETE HE
JIOITyCKaeT IpyObIX OIIMOOK WM MIPOTUBOPEUUI, OJJHAKO B Qop-
MYJIUPOBAHUN OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXK]y aHa-
JN30M, apryMeHTalueil U BbIBOJAAMM, B PELLIEHUU 3a]1a4 MOTYT
coJiepkaThCs rpyOble omnOKu. /1 noay4eHus mpaBUIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONTNE BOMIPOCHI.

HeynosnerBopurenbHO

He BbImonHeHbl o0s3aTe/ibHbIE YCJAOBHMSA NOATOTOBKU CTY-
AeHTa K TMPOMEXKYTOUYHOH AaTTeCcTallUM, IPEIyCMOTPEHHbIE
nporpaMMoi aucumiuineel, MJIM CcTyneHT neMOHCTpupyeT He-
IIOJIHOE€ COOTBETCTBHE 3HAHNIN, YMEHUH, HABBIKOB IIPUBEICHHBIM
B TaOJIuIax, JOMyCKaOTCsA 3HaYUTENIbHbIE OIINOKH, TPOSBISAETCS
OTCYTCTBUE 3HAHWM, YMEHHUI, HABBIKOB MO PAIY IMOKa3aTelei,
CTYICHT WCHBITBIBAET 3HAYUTEIIBbHBIE 3aTPYAHECHUS IIPH ONEPH-
POBaHMM 3HAHUSAMH U YMEHUSMH.

3. OueHo4HbIE CpeaCcTBA

HaumenoBanue
OIIEHOYHOTO Cpeji-
CTBa

[IpencraBnenue ore-
HOYHOTO CPEJICTBA B
dOC

KpaTKaﬂ XapaKTCPHUCTUKA OOCHOYHOI'O
cpeacTBa

1 KountponsHas (ca-
MOCTOSITEIIbHAS)
pabota

(KP)

CpenctBo mMpoBEpKH yMEHUN MPUMEHSTh
MOJIy4YeHHbIC 3HAHMS IJIS PElIeHHs 3a7a4
OTIPEJICIEHHOr0 THMa MO TeMe WU pas-
Jeny

KonTtpomnbHbie 3a/a-
Hus (IpuMep)

2 | Pacuetno-rpadu-
yeckas pabora

(PTP)

CpencTBo NMpOBEPKH YMEHMM NPUMEHSATH
NIOJIy4YEHHBIEC 3HAHHUS I10 3apaHee Olpese-
JICHHONM METOJMKE Ul pEIIeHus 3aj1ad
WIM 33JaHui [0 MOJYNI0 WIM JHUCLU-
IUTMHE B LIEJIOM.

Kommekr  3amaHuit
JUTSl BBITIOJTHEHHS pac-
YeTHO-TpadUueCKON
paboThI
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CpenctBo KOHTPOJIS, OPraHM30BaHHOE Kak
crenuaibHas 0ecesa e1arorn4eckoro pa-

VcrHbIi onpocco- | O0OTHHKA ¢ 00ydarOIUMCSI HA TEMBbI, CBS- Bomnpocs! o
3 OecemoBaHue, 3aHHBIC C H3y4aeMOM AUCIUIIMHOM, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTAaHHOE Ha BBISICHEHUE 00beMa 3HAHUMI LUTITUHBI

oOyuarolierocss 1Mo ONIPECIIEHHOMY pas-
Jenny, TeMe, IpoOIemMe | T.11.

Cucrema CcTaHIapTU3UPOBAHHBIX 3aaHUM,
4 Tect MTO3BOJISIOILIAS aBTOMAaTU3HUPO-
(T) BaTh IPOLIEAYPY M3MEPEHHUsI YPOBHS 3Ha-
HUN 1 yMEHUHOOY4aroIerocs.

5 | Ox3amenanmonnsie | CpeICTBO MPOBEPKH 3HAHWM, YMEHHH, | DK3aMEHAIMOHHBIC
OuneTsl HaBBIKOB. MOeT BKJIFOUATh KOMIUIEKC T€O- | OUJIETHI.
peTHYECKUX BOMPOCOB, 3ajay, MpaKThye-
CKHX 3aJJaHUU.

Bapuanr Tecra

(Ob)

3.1 Texkymmii KOHTPOJIb

OlLleHOUHBIE CPE/ICTBA TEKYILIETO KOHTPOJIS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a7aHus B (hopme OITaHKOBOTO TECTUPOBAHUS /ISl KOHTPOJISI OCBOSHUST 00YUAIONTUMHUCS Pa3/IeIIOB
JTUCUMIUTUHEL, ipueM PI'P.

Conep:xanue pacueTHo-rpaduyeckoii padoThbl.

PacuetrHo-rpaduyeckas padora Nel mo JimHelHO# anaredpe.

Kpatkoe coneprxanue pacueTHO-Tpaduaeckoit paboTHI:

Martpuiisl U onpenenuTend. PeneHne cucteM JIMHEHHBIX alreOpandecKux YpaBHEHUM METOJaMH
I"aycca, Kpamepa u 06paTHO# MaTpHIIBL.

PacueTrHo-rpaduueckas padora Ne2 mo BeKTOPHOIi ajreope.

Kpatkoe conepxanue pacueTHo-rpaduyeckoil paboThl:

Bexropsl, aelictBus Haj BekTopamu. CKalspHOe, BEKTOPHOE, CMEIIaHHOE IPOU3BEICHHUS BEKTOPOB.
PacuerHo-rpaduyeckasi padora Ne3 o aHaJIMTHYECKOI TreOMeTPHUH.

Kpatkoe conepxanue pacueTHo-rpaduyeckoil paboThl:

Pa3znuunbie BUIbI ypaBHEHUH MPSMOU U IUNIOCKOCTH. B3auMHoe pacnosioxkeHue NpsAMbIX Ha TIOCKO-
CTH, IJIOCKOCTEH B IPOCTPAHCTBE.

KommiiekT 3agannid

JJIS1 BBITIOJIHEHUSI pacuyeTHO-Tpadudyeckux pador (PI'P)
1o JucuuIuinHe «JInneiinas aaredpa»

PI'P Nel, vactp 1

2 0 2
3amganue Nel. Jlansl MaTpunbl A = B= rO -3 3 \] )

( -1
| 1
\ 4
BrinomHUTE NEeHCTBUS: A’ +8BT .

3aganuie No2. [Tpoo/KuTh JaHHOE MATPUYHOE PABEHCTBO (2A + 35)2 —4A*> —B6AB =...
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U IPOBEPUTH €r0 JJIs MaTpull A U B U3 IepBOro  3ajaHusl.

3azanue Ne3. BerunciauTh onpeennTenb IByMsl Cioco0aMu: pa3ioKeHUEM 110 IEPBOIl CTPOKE U

Pa3IoKEHUEM IO IEPBOMY CTOJIOLLY.

10 -1 2
0 2 1 -1
11 -1 1
11 -2 1

3aganue No4. Jlna qaHHOM MaTpullbl HAaTH oOpaTHyto Matpuily. Caenarb mpoBepKy.

1 0 2
it
\-1 2 3)

3aganue No5. Pemnts matpuunoe ypasaenne AXB=C (maiitu X). Caenars npoBepKy.
( -1 2) ( 3 4) (0 4)
L eld el
L2 1) |2 3 -9 3
3aganuie Ne6. HaliT panr MaTpuisl.
( 1 1 2 3 7 j

0 5 4 3 1]
o 3 8915"
3 -8 2 6 20

PI'P Nel, 3agaHus o pellieHNI0 CUCTEM JIMHEHHBIX ajiredpandeckKux ypaBHeHUil
3aganue Nel. Pemuts cuctemy meroqiom Kpamepa. Crenath npoBepky.

jxl+4xZ—xs =-2
2%, +2X, +3%X; =7
| 3%, +6X, —2x, =1

3amanue No2. Pemuth cucremy u3 Nel meTooM 0OpaTHON MaTpHUIIBI.

3aganue Ne3. Pemnts cucreMy u3 Nel meronom ["aycca.

3ananue Ne4. Pemute HEOJHOPOIHYIO cucTeMy MeTooM [aycca. Haiitu obiiiee pemieHue u yact-

HOC PCUICHUC.
X1+ X2 +2X3+3X4 =5
| 5% +4%, + 4x,=11

3aganue NeS. Pemmmts otHOpoHYO cucteMy MetosoM ["aycca. Haittu oGmee pemenue u @CP.
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2X1 +6X2 —9x3 —9x%4 =0
4%, —5%; +x, =0

3X 13X, — X, — 4%, -0
X, —3X, + 2X; +5%,=0

PI'P Nel, wactp 2
3amanue Nel. TlokasaTh, 4To BEKTOpsl M, N, P 06pa3yioT GaskC B IPOCTPAHCTBE U PA3IOKHUTH

BekTop A mo 3romy Gasucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3ajganve Ne2. Jlanbl Bektopsl M ¥ N . BBISCHUTL — KOJUIMHEAPHBI JIM BEKTOPLI & U D .

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

VAN
,ecnn |M|=642,|n|=2,(m,m =135, a=6n-m.

3aganne Ne3. Haiitn |§
Samanme Ned4. Jlan A ABC . Haitru /B, ecim A(1;-1;2), B(3;3;2),C (7;1;2).

3aganue Ne5. Tlpu kakux x BEKTOpBI d U b TePICH UK YIISIPHBI?

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

3amanue Ne6. Halitu miomaas napajienorpaMma, HOCTPOEHHOTO Ha BekTopax a u b .

A
T _ — T
a=2m-5nb=m-+n,|M =12 |A]=3, (M, W)ZE
3amanue Ne7. Haiitu rutomazns tpeyroasuauka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue No8. JlaHbl BEKTOpHI 4, b_, C . BeIsicHUTH — KOMIUTAaHAPHBI JIM BEKTOPHI. ECi BEKTOPHI HE

KOMILJIaHAPHBI, TO HAWTH 00beM Napauieenunea, IOCTPOEHHOTO Ha BEKTopax @, b, C | ompene-

JIUTh — KaKyI0 TPOUKY OHH 00pa3yroT.
a(1;-15),b (2;4;,-2),¢(3;0,1).

3amanue Ne9. /s nuHeiHOTO omepaTopa A 3amaHbl 00pa3sl 0a3uCHBIX aeMeHToB A€, AE,, AE,

. 3anmcaths MaTpuly onepatopa A B Oasuce €, €,, €, u HaiiTu 0Opas3

3jieMeHTa X .

Ag, =76, +36, —26,, Ag, =¢

[
|
|

)
+
SN
vl

ot
>
D
w
I
N

P
_+_
N
@D

N
_+_
w
@D

w

X =28—46, +6,.

3aganue Nel(0. Haiiti coOcTBEeHHbIE 3HaUeHUs U COOCTBEHHbIE BEKTOPbI JMHEHHOTO Oneparopa,
3aJIJaHHOTO B HEKOTOPOM 0Oa3uce MaTtpuued A [~ 4

7 2
PI'P Ne 1, vactpb 3

27



3amanue Nel. TIpsimas |, mpoxomut wepes Touky A mapamienbHo Bektopy (. IIpsmas |, mpo-

XOIUT 4Yepe3 Touky B meprnenmukynspro Bekropy M. HaiiT TOUKy nepecedeHus IpsiMbIX U yroJl

mexay mumn, ecmn - A(3;5), 0 (1;3), B(0;5), n (-3;4).

3amanue Ne2. Jlana npsimas |,. Ilpsimast |, mpoxomut yepes Touku A u B. Haiitu paccrosiaue ot

TOYKH nepecedeHus npsambix |, u |, mo npsmoii 1.

| [x=-8t -

3
A(4;0), B(7;3), - Oy _ _
iy atea, (4:0), B(7:3), 1,:9x-12y+2=0.

3amanne Ne3. Haiitu paccrosume or Toukn M, 10 miockocTu oL, mpoxoasimei yepes Touky A

neprenaukyaspuo sekropy M, ecnu M (0; 1;7), A(2; -1; 4), T (6; 22; -3).

3ajganve Ned. HaliTu yros Mex Iy MIOCKOCTBIO Ol ¥ IUIOCKOCTBIO [3 , IIPOXOISIIEN YEPE3 TOUKH
A BuC,ecm a:5x+Yy+4z-28=0, A(5;2;5), B(3;7;0), C(—4;-3;-1).
3ananue Ne5. 3anucarh KAHOHUYECKHE YPAaBHEHUS MPSAMOM, 3aJaHHON OOIIMMH YPaBHEHUSMHU.
X+2y—-9z-10=0;
3Xx+4y+8z-24=0.
3amanue Ne6. Haiith Touky nepecedenus npsamoii | u mnockoctn OF ¥ yrosa Mexay HUMH.

X+2
3

Yy_2-1 g :x+2y-3z-12=0.

4 -2

3amanue Ne7. Ilpamas |, mpoxomur uepes touku 4 u B. Ilpsmas |, npoxoaut uepes Touky M
HEPHEHIMKYIAPHO MIockocTu O . Halitu yron mexay npambimu |, 1 |, u BeisicanTs — nexxar nu

OHH B OI[HOfI IIJIOCKOCTH HJIM CKPEIIMBAIOTCA.
A(9;-3;1),B(4;4;,-5),M (-1;11;-11), a:2x+3y—-z-1=0.

2 2
(x+3) N y_
49 25
Tpuchl. [locTpouTs KpHBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHL.

3aganue No8. Jlis maHHOM KpUBOM =1 yka3arb (OKYCHI, SKCIIEHTPUCUTET, JUPECK-

3aganue Ne9. IIpusectr ypaBuenue kpuoit  9X* —25y? —18x + 200y —616 =0 k kaHoHHUe-

CKOMY BHUJly U IOCTPOUTBH KPUBYIO.
KonTpoabHbie 3aganust (MpuMepbl)
BapwuaHrT.

1. HaiiTi 3HaYeHNs] MATPHYHOTO MHOTOUNeHa F(A)

(-1 0)
f(X)=—x+2x* —x+3,A=
s )
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(2 0 8 1 -5)
l3 1 7 2 1

|8 2 6 -3 -13
(11 3 13 5 U )

2. HaiiTu paHr MaTpHiibl IPUBEICHUEM K CTYIIEHYaTOMY lemy'

1 2 1
3. BeraucnuTh onpeeuTens MPUBEICHHEM K CTYIIEHYaTOMY BUTY 3 -5 3
2 7 -

4. Haiitu matpuiy, oopatHyto naHHO# (a). Pemutbs MaTpuuHoe ypaBHeHue (0)
1 2 1 ( 1

3 5 3 ©,  -2), (-2 3 5
© 2 7 -3 ‘JDX_(C* -1 0}
\ )

5. Pemutsb cucreMy ypaBHeHUH. YKa3zaTh 001Iee U OJHO YACTHOE pelieHue (a).

Pemuts cuctemy ¢ momoIsr0 00paTHoi MaTpHIlsl U 1o popmyinam Kpamepa (0)

(41 +9X2 —5X3 —8Xs =5 [xl+2xZ+X3 =5
(a) +7x —=2x —4x =4 ©) y —9X +3x =-7

<1§x1 2 3 4 131 2 3
X +5X +X +3x =3 2X +7x —x =13

1 2 3 4 L 1 2 3

Bapuant
1. Pacnicars pasnoxenue BekTopa X 10 BEKTOpaM B, a,F
x=1{5-12,1}, p={1,-3,0}, q={1,-11}, r={0,-1,2}

2. KomnunaeapHs! i1 BEKTOpLI P 1 ( ?

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

3. Jlana nmupamuaa ¢ BeprimHamu B Toukax A A,AA,.
A1(-2,4,8), A2(4,-1,2), As(-8,7,10), A4(-3,4,-2)
Haittu:

a) yron mexxay peopamu AA,, AA,

0) 00beM THpaMuIbI

B) JUIMHY BBICOTBI OIIIEHHON HAa TpaHb A A A,
T') HAlTU UTMHY MEIMaHbl, IPOBEICHHYIO U3 BepIIUHBl A1 K peOpy A, A,

4, BLIYUCINUTD IJI0Iaab NapamjienorpaMmMma, NIOCTPOCHHOI'O Ha BEKTOpax a M bo — Yroja MCxKAy

BEKTOpamu P #
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Bapuant
1. Haiitu paccrosinue oT TOYKd Mo 10 TUIOCKOCTH (M1M2M3 ):
Mo (=9;10;2), M1(0;7;-4), M2(4;8;-1), M3 (-2;1;3)

. [x+y+z-2=0
2. BemmucaTth KaHOHHYECKOE YPABHEHHE MTPSMOM:
X—-y-32+6=0

3. HaiiTn TouKy nepecedenns npsmoit n wiockoern: X2 _¥Y=3 2+l x4 y427-9=0.
1 1 -4

4. Haiitm touky P1 cummerpuunyio Ttouke P orHOCHTEnpHO mpsimoit | : P(O;—l;S) u

x
|
[REY
<

_Z
-1 1
5. Hamucarb ypaBHeHHE IUIOCKOCTH OL TMPOXOJAIIed yepe3 TOUKy Mo M NEpPHEHIUKYIAPHO

npsimoit (MiM2): Mo (3;2;0), M1(4;1;,5), M2 (2;-1;4).
6. Haiiti KoCHHYC yTi1a MEeXTy IJTOCKOCTSIMH Ol1 U O
ar:3X—y+3=0, a2 :x-2y+5z-10=0

BapuanT 3a1aHuii IPOMEKYTOYHOI'0 TECTa
r -2 0 8 1 —5)
i % *
1.1. HaiiTu paHr MaTpHIIbl IPUBEICHUEM K CTYIIEHYaTOMY BUIY
-8 -3
’ 1 -3 13 5 1
\
1.2. PemuTh MaTpU4HOE ypaBHCHHE

—ZLX :(—2 3 5\

|
3 4 (3 1o

[X1+2X2 +X3=5
1.3. Pemuts cuctemy no ¢popmynam Kpamepa ‘1%1 —$§2+)?(>X3 :157
=+ — =

L 1 2 3

2.1. HarncaTb pasioxkeHne BEKTOpa X II0 BEKTOPaM p,q,r X = {5,-12,1}, p= {1,-3,0},
q={1,-11}, r={0,-1,2}

2.2. BbIurcnuTh MIIOMIA/b MapajuienorpaMMa, HOCTPOSHHOTO Ha BEKTOpax a u b oo — yronm Mexay

BEKTOpamu P #
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2.3. lana nupamua ¢ BepuinHamu B Toukax A A AA,. A16,1,3), A2(6,-2,-3), A,(2,2,0),
A4 (_5111 0)

Haiitu nnuHy MenuaHsbl, IPOBEIEHHYIO U3 BepIMHbI A1 K pedpy A, A,

3.1. Haiitu TouKy nepeceueHus npsamoii u mockoct: X=2 _y-3 _z+1 = x41y127-9=0.
1 1 -4

3.2. Haiitu touxy P1 cummerpuunyro Touke P orHOcHTEnbHO mpsimoi | : P(O;—l;3) u

3.3. Hammcatp ypaBHEHHE IUIOCKOCTH OL TPOXOJIAIIEH uepe3 TOUky Mg M NEpHEeHIUKYISIPHO

npsimMoii (M,M,): Mo(3;2;0), M,(4L5), Mo (2-1;4).

4.1. Jlana KpuBasi BTOPOTro NOpsAKa X2 +4y? —12x +16y +16 = 0. [ToJlyuuTh KaHOHMUYECKOE YpaBHEHUE

KPHBOW U MTOCTPOUTH .€€

’ ’ ’
4.2. CocTaBUTh MaTpHILy Tiepexo/ia oT Oasuca e ,e ,e kK 0asucy e ,e ,e , eclin
1 2 3 1 2 3

€ =26 +6,+6;; €, =6 —€,+6;; €, =6 +26,+6,

Kpurepuu ouenkm:

- OLICHKA «3a4YTE€HO» BBICTABIIAETCS CTYIEHTY, €CIIU OH PETYIAPHO B TECYEHUE CEMECTPA MPEACTABIIAI
peuieHus 3a4a4, BBIIOJHUII ITOJHOCTBIO BCE 3aaHUs U UX 3alUTWI, OTBETUB Ha BOIIPOCHI IIPETIOIa-
BarTelsd;

- OLIEHKA «HE 3a4YTE€HO» BBICTABIIACTCS CTYIEHTY, €CIIM OH HEPETYISAPHO B TCUCHHUE CEMECTpa Ipel-
CTaBJISU1 PELIEHHUs 3a/1a4, BBIOJIHMII 3aJlaHHsI HE MOJHOCTBIO WM BOOOLIE HE MPEACTABISIT pabOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIIPOCHI IIPENOaBATEIA.

Jly1s ipoBeieHust TEKYILEro KOHTPOJISl 3HAaHUHM CTYACHTOB B JUCTAHIIMOHHOM (hopmare B pa3-
paboTtanHbIxX Kadeapoil «MaTtemaruka» OHJIAWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIe (IPOOHbIE) Te-
CTBI.

3.2. Ilpome:kyTOUHAsI aTTECTALMS

[IpomexyTouHas aTTectanus - (3K3aMeH) MPOBOJIUTCS MO OHIeTaM B YCTHOU (opme.
Bpewmst 111 moAroToBKM OTBETa Ha BOIPOCHI He Ooree 45 MUH.

buner BkiII04aeT TEOPETUUECKU BOIIPOC U 3a/1a4H.

KoMIinekTel 5K3aMeHallMOHHBIX OUJIETOB XpaHATcs Ha Kadeape «MaTemaThKa.
Tunosbie BaApHaHTHI OMJI€TOB NPUJIATAOTCS.

KommnekT Bonpocos
10 TUCUUIUINHE

«JInneiinas aaredpa»
Marpuiibl, TUIIBI MATPHILL.
Onepanuu ¢ MaTpHUIlaMH, X CBOMCTBA.
YMHOKEHUE TPAMOYTOJIbHBIX MaTPULL.
MartpuyHas ¢popma 3alTUCH CUCTEMBI TMHEHHBIX areOpanvyeckuX ypaBHEHUH.
Onpenenurenu U X CBOMCTBA.
[Tonsitre onpenenurens. MUHOPHI U anreOpanyecKre AOMOJTHEHUS.
CucTeMbl TUHEHHBIX aNreOpandeckiuX YpaBHEHUH, OCHOBHBIC TIOHSITUS U OMIPEICTICHHUS.

Noook~wnpE
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8. TlpaBuno Kpamepa perieHus CHCTeM JIMHEWHBIX YpaBHEHUH.

9. OOpaTHas MaTpula U €€ BEIYMCIICHUE. Y CIIOBHE CYIIECTBOBAHMS 00paTHOW MaTpHIIbI.

10. Perenue cucteM TUHEWHBIX aareOpandecKux ypaBHEHHN METOJA0M 0OpaTHOI MaTpPHUIIBL.

11. Meton I'aycca pelieHns CUCTEM JIMHEHHBIX YpaBHEHU.

12. Pemrenre mpou3BOJIBHBIX CUCTEM JTMHEHHBIX YpaBHEHUI MeTotoM ["aycca.

13. Panr matpursl. Teopema Kponekepa — Kanemnn.

14. OnHopoaHbIE CUCTEMBI JIMHEHHBIX YpaBHeHUN. Kpurepuil cymecTBoBaHUSI HETPUBHAIBHBIX pe-
1(S312078

15. TlonsATue BeKkTOpa U JMHENHbIE ONIEpPALIUY HAJ BEKTOpaMH, CBOICTBa oniepaLuii.

16. JIuneitnas KOMOWHAITUS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTbD U JIMHEWHAS 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOpOoB. KpuTtepwii nu-
HEWHOM 3aBUCUMOCTH.

18. Ionsitne 6a3uca. KoopanHaTel BEKTOPA.

19. OproHopMHpOBaHHBIN 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopaMm Oasuca.

20. YnopsimodeHHasi TpOika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE 1 CMEIIAHHOE MTPOM3BEACHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBust OPTOrOHAITLHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JluHelHbIe MPOCTPAHCTBA.

24. Marpwuria epexoja ot 6as3uca kK 6asmucy.

25. CoOCTBEHHBIEC BEKTOPHI M COOCTBEHHBIE 3HAYCHHS MATPHIIHI.

AHaIuTHYECKasi FTeOMeTPHSs

1. Cucremsl koopauHat. JleKapTOBBI MIPSMOYTOJIbHBIE KOOPJAMHATHI Ha TUIOCKOCTH W B TIPOCTpaH-
CTBE.

[Tongpuas cucreMa KOOpJIMHAT.

PaznuuHble TUTIBI ypaBHEHUN MNIOCKOCTH U MPSIMOIA.

Brrunciienue paccTossHUN MEXIY TBYMsI TOUKaMH, TOUYKOUW U MPSIMOM, TOUKOM U TJIOCKOCTBIO.
Boruncnenue paccTosiHUSI MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Boruncnenue yrioB Mexay IByMsl PSIMbBIMH, IPSIMOM U TUIOCKOCTbIO, IBYMsI TNTIOCKOCTSIMH.
KpuBbie BTOpOro mopsiika ux reoMeTpuyeckue CBOWCTBa U ypaBHeHus. [IpuBeneHue kpuBoi
BTOPOTO MOPSJKA K KAHOHUYECKOMY BU]TY.

8. Kanonuueckue ypaBHEHHs 3JUIUIICA, TUTIEPOOIIBI, TApaOOJIbL.

9. VYpaBHeHue MOBEPXHOCTH BTOPOTO MOPSAKA.

10. Kanonuueckue ypaBHEHUS Cepbl, ILIUIICOUIA, KOHYCOB, THIIEPOOJIOUIO0B, MTapadOIOUI0B.

Noookwn

TunoBbie BApHAHTHI OMJIETOB
1o JucuUIUIuHE «JIuHeiiHas aaredpa»

MUHUCTEPCTBO HAYKMU U BBICILIET'O OBPA3SOBAHNS POCCUNCKON ®EEPALIMNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBFPA30OBATEJILHOE
VUYPEXJEHUE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMH IMOJUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»

HucuuruinHa — «JIuneitHas anreOpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET
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1. Omnpenenurenu u UX CBOMCTBA.
2. Pemuts MaTpU4HOC ypaBHEHHE XB=A, eciu A:(l 2) I, Bzf_l 2)_

2 1) L0 1)
o X1+2% =-1
3. Pemuth cucteMy MeTOIOM OOpaTHOW MaTPHIIBI .
2Xl - 3)(2 = 12

4. JlaHbl BEKTOpBI @ =(-59,8), b=(-3,1-2), € =(-8,10,-10). [IpoBepuTh — KOMILUIAHAPHBI JI OHH.
Ecnu Her, HaiiTh 00beM TapasuieienuIe/ia, OCTPOEHHOT0 Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a=(1-2-2) 1 b =(2,0,1).

YTBepxkIeHO Ha 3aceqannn Kadeapsl MatemMaTrku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. xadenpoii H.B. Bacuibepa / /

MHHHCTEPCTBO HAVKH U BBICIIET'O OBPABOBAHNS POCCUIMICKON ®EJEPALINNU
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUPEXJIEHUE BBICIIEI'O OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHMMH ITOJUTEX)

®dakynbTeT 6a30BBIX KOMITETCHIIHIH, Kadenpa «MatemaTuka
Huctunnmuna  «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Jlunerinas koMOuHanus BeKTopoB. basuc. KoopauHaTs! BekTopa.

12 -1)

|

2. Bpruncnoute onpenenutens Matpulpl C = AT, eciu A:F 1 0 J
011

o (4X1 —2X2 +3x3 =12,
3. Pemmre CUCTEMY YpaBHCHHHU METOJOM Faycca %X +5x —=3x =1,
1 2 3

| 2%+ 3%, 2% = 3.
4. Ilokazarb, yTO BEKTOpHl M =(1,-1,2), n=(2,03), p=(-2,-1,1) 0Opa3yroT Oa3uc B IPOCTPAHCTRBE.
5. HaHo oOriee ypaBHEeHHUE NpsIMOl  —2x+3y —5=0. HamucaTs: ypaBHEHHE NPSAMOIL C YIIIOBBIM KO-
3¢ dunmeHTOM; ypaBHeHHE IPSIMON B OTpe3Kax; HOPMAaJIbHOE ypaBHEHUE MPIMOH.

YTBepxkaeHo Ha 3acenannu Kadeapsl MareMatuku « 03» 052023 r., mpotokos Ne 10

H.o. 3aB. kadeapoit H.B. Bacuisena / /

J1s mpoBeieH s TPOMEXXYTOUHOI'O KOHTPOJIS 3HAHUM CTYJICHTOB B IUCTAaHIIMOHHOM (popmaTte
B pa3paboTaHHBIX Kadenpoit «MaremaTHka» OHJIAWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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