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

K ocHOBHBIM yenam 0cBOEHUS qUCHUIIINHBI «JInHeiHas anreOpay cieayeT OTHECTH:

- BOCIIUTAHUE Y CTYJECHTOB 00LIell MaTEMaTUYECKOUN KYIbTYpBbI;

- mproOpeTeHne CTYACHTaMH IIIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAaHUI, YMCHUN U HAaBbI-
KOB;

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

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKK CAMOCTOSITEILHOTO U3y4eHUs y4eOHON U Hayd-
HOU JIUTEepaTyphl, COIEpKaLIEH MaTEMAaTUYECKHE CBEIEHUS U PE3YJIbTaThI;

- IOATOTOBKY CTY/IEHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBAJIM(PUKAIIMOHHON XapaKTe-
pucTUKOM OakasiaBpa 1o HarpapiIeHUIO, B TOM YKclie JOPMHUPOBAHNE YMEHUM HUCIIOIH30BaTh OCBO-
€HHbIE MaTEMaTHUYECKHUE METO/Ibl B MPO(PECCUOHAILHON 1eATEIbHOCTH.

- MOJTrOTOBKY BBICOKOKBAIM(HUIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(-
pPOBOM TypOYJIEHTHOCTH M BBICOKHUX TE€XHOJOTHMUECKHUX PUCKOB COBPEMEHHOMN IU(PPOBOM 3KOHO-
MHKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCUUIUIMHBI «JInHeliHas anredpay cienyeT OTHECTH:

- OCBOEHHE CTY/IEHTaMHU OCHOBHBIX MOHATUMN, METOJIOB, (popMUpYIOIINX OOLIyI0 MaTeMa-
TUYECKYIO MOJrOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PEeLICHUs MPUKIIaJHbIX 3a/]1a4;

- (hopmupoBanue y cTyfeHTa TpeOyeMoro Habopa KOMIIETEHIINI, COOTBETCTBYIOIIUX €TO
HaIpaBJIEHUIO MTOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

O6yuenue mo mucumiuinHe «JImHEeiHas anreOpay» HampaBiieHO Ha (GOpMHpOBaHUE Yy 00ydYaro-
muxcs cneayromux kommnereHiuii B cootBerctBur ¢ ®I'OC 38.03.01 (ypoBeHb OakanaBpuaTa) 1o
HarpasJieHnto moarotoBku 38.03.01 DxoHoMuEKa, YTBEPKAEHHBIM TTpUKa3zoM MunoOpHayku Poc-
cum oT 12.08.2020 Ne 954 (¢ u3mMeHEeHUAMH U TOTIOTHEHUSAMH OT 26 HOs10pst 2020 T):

Koa m HaumMeHoBaHHue KOMIIETEHIIMI NuankaTopbl 10CTHKEHUST KOMITe-

TCHIHNH

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

NVYK-1.1. AHanu3upyeT 3ajady, BbIACISSA €€
0a30BbIE COCTABIISIOLINE

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

NVYK-1.3. PaccmaTpuBaet u npejjaraet pa-
[[UOHATIbHBIE BAPUAHTHI PEILICHUS TOCTABJICH-
HOI1 3a/1a4M, UCIIOJIb3Ysl CUCTEMHBIN TIOIXO0/,
KPUTHYECKH OI[CHUBAET UX JIOCTOUHCTBA U
HEJOCTaTKU

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

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

CTBCHHO-HAYYHbIC TUCHHUIIIIMHBD.

E€ nzyuenue obecrieunBaeT u3ydyeHue JUCHUTUINH

B obsizamenvroti uacmu:
- MaTeMaTUYECKUMN aHaJIn3;



- SKOHOMETPUKA;
- SKOHOMUYECKasl CTATUCTHKA,
- OLICHKA U aHAJIN3 PUCKOB.

B uacmu, ghopmupyemou yuacmuukamu oopazo8amenbHuiX OMHOUWEHU:
- (huHAHCOBBIN aHATU3;
- OM3HEC-TUTAaHUPOBAHHUE.

3. CTpyKTypa U coaepKaHue IUCIHUTLIHHBI

OO61mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI - 108 yacos.

3.1. Buabl yueOHO# padoThl M TPY10€MKOCTD

3.1.1. Ounas ¢opma od0yueHust

n/n Bua yue6Hoii padoThl Koawyecrso Cemectp 1
4yacos
AyAUTOpPHBbIE 3aHATHS 48 48
B ToMm uucne:
Jlexknuu 16 16
1.
CeMuHapCKue/PAKTUUECKHUE 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHITHS - -
3.
CamocrosiTesqbHast padora 60 60
IIpomeskyToUyHasi aTTecTaANMS
JK3aMeH C) C)
Hroro 108 108
3.1.2. O4Ho-3204Has popmMa 00yUYEeHUSA
n/n Bup y4eOHoii padoThl Koamecrso Cemectp 1
4yacos
AyIMTOPHBIC 3AaHATHS 28 28
B ToM uucne:
Jlexknuu 8 8
A
CemuHapcKue/MpakTHUECKUE 3aHATUS 20 20
2
JlaGopaTopHbIe 3aHATUS - -




CamocrosiTesbHast pabora 80 80

HpOMe)KyTO'lHaﬂ aTrecranmusd

3K3aMEH D C)

HToro 108 108

3.2. Temaruuyeckuid NJIaH U3YyYEeHH S JUCUMUILINHbBI

Pazmenién B nmpuiioskenuu 1 k padboueit mporpamme.

3.3. Conep:kanue pa3aesioB JUCHMILIHHBI

BBenenune

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

Paznes 1. DineMeHTHI JTUHEHHOM aaredpbl

Tema 1. MaTpuusl ¥ onpeaeIuTe .

[Tonsitne matpuibl. Buasl maTpun. [eiictBus Hax maTpuuamu. Onepanuu HaJ MaTpuliaMu
1 uX cBoicTBa. OmpenenuTenu, UX CBOMCTBA U BhIUUCICHUS. [loHATHS MUHOpa W anrebpande-
CKOTO JoTOJHEeHUs. PaznoskeHue onpenenuTess Mo MeMEeHTaM CTPOKH WM cToJiona. Berunce-
HHUE ONPEAEIUTENEH pa3INYHOTO MOPSAKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIUMCIICHUS. DJIeMEHTapHble MpeoOpa3oBaHus Mart-
puil. IlpuBenenne MaTpuisl K AMaroHaIbHOMY WM TparnenueBuIHOMY Buay. MatpuyHas ¢popma
3aIMCH CUCTEMBI JIMHEWHBIX anreOpandecKux ypaBHEHUH. PaHT MaTpUIIbL.

Tema 2.Pemenne cucreM JUHENHBIX aJIre0panyecKux ypaBHeHUI.

CucremMbl TMHEWHBIX adreOpanyecKux ypaBHEHHUI, OCHOBHBIE MOHATHS. Perenue cucrem
JMHEWHBIX ypaBHEeHHI MeToioM Kpamepa, MeTogoM oOpaTHOi MaTpulibl, MmeToioM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenne npou3BoIbHBIX CUCTEM JIMHEWHBIX YPaBHEHHUN METOJA0M
l"aycca. Pelienre 0 THOPOIHBIX CUCTEM JIMHEHMHBIX YpaBHEeHU. KpuTepuii cymiecTBoBaHMs HETPHU-
BHUAJIbHBIX PEUICHHH.

Pa3pnen 2. DiieMeHTbI BeKTOPHOM aJredpsbl

Tema 1. JIunreiHBIC ONIepaIiuy HaJl BEKTOPaMH, UX CBOMCTBA. JIMHEtHbIe KOMOWHAIIUY BEK-
TopoB. JIMHEHAs 3aBUCUMOCTh M HE3aBHCHUMOCTh BEKTOpPOB. basuc cucrembl BekTOopoB. EnuH-
CTBEHHOCTD Pa3JIOkKeHHs BeKTopa o 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CkansipHO€, BEKTOPHOE M CMEIIAHHOE TMPOU3BEIICHHS BEKTOPOB, UX CBOWCTBA. Y CIIOBHSI
OPTOTOHAJILHOCTH, KOJJTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUKCIICHHE CKAJIIPHOTO, BEK-
TOPHOTO ¥ CMEIIAHHOTO TIPOHU3BEICHUI BEKTOPOB, 33JJAHHBIX KOOPIMHATAMHU B OPTOHOPMHUPOBAH-
HOM 0asuce.

Tema 3. Jluneitnsie npoctpancTBa. [lonsTHe 6a3uca MpOCTpaHCTBA FEOMETPUUECKUX BEK-
TopoB. [IpeoOpa3oBaHue MaTpHUIlbl TMHEHHOTO ONlepaTopa Mpu nepexoe ot 6asuca k 6asucy. Cob-
CTBEHHbIE 3HaYEeHUsI U COOCTBEHHbBIE BEKTOPHI MAaTPHUIIBI.



Paznen 3.KoMiuiekcHbI€ YHCJIA 1 MHOTOYJIEHbI

[TonsTue komIekcHOTO unciia. GopMbl 3aMMcH KOMIUIEKCHBIX yucen. [[elicTBUs HaJ KOMIUIEKC-
HbIMU yncinaMu. @opmyiia Myaspa. M3BiedeHre KOpHs N-OU MOJIOKUTENBHOW CTENIEHU U3 KOM-
IJICKCHOTO yKclia. Pa3noxkeHne MHOrowIeHa Ha MHOkuTeTU. OCHOBHAS TEOpeMa anreOphl.

Pa3nes 4. AHasmTHYeCKAS TeOMeTPUA

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).
Brruncnenue paccTossHUN MEXTy ABYMSI TOYKaMH, TOYKOW U MPSIMOM, TOUYKOM U TUIOCKOCTBIO.
Brruncnenue paccTossHUS MEXy CKPEIUBAIOIUMUCS MPSAMBIMU.

Beruncnenue yrios Mexay IByMs IPSMBIMH, IIPSIMOM U INIOCKOCTBIO, IBYMS IIJIOCKOCTSIMU.
Tema 2. KpuBble H NOBEPXHOCTH BTOPOIo MOpPSiAKA

Kpussle BTOporo nopsiaka, vx reOMETpUYECKHE CBOMCTBA M ypaBHEHHUsL. [ [puBeieHre KpUBO BTO-
pOro nopsiika K KAHOHNYECKOMY BULY.

VYpaBHeHHE MOBEPXHOCTH BTOpOTO nopsiika. KanHoHnueckue ypaBHeHus chepbl, AIUIUICOUIA, KO-
Hyca, rurep0osionaa, mapadosouaa.

3.4. Temaruka npakTUu4ecKUX 3aHATHH M0 IUCHHUILUIAHE
«/Iuneiinas aaredopa»
3.4.1. Ouynas ¢popma o0yyeHust

Ne 3ansTHs Tema 3ansaTus

1 Pa3znes 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpulibl, 1eHCTBUA
HaJ MaTpUIIAMH.
Onpenenurenu, UX CBOKWCTBA U BbIYMCIIEHHWE. MaTpuyHas 3aluch
CHUCTEMbI JIMHEHHBIX YPAaBHEHUM.
3 OOparHasi MaTpuIla U €€ BBIUYUCIICHHUE.
CucremMbl TUHEHHBIX anreOpanyecKux ypaBHEHU, OCHOBHBIE I10-
4 HATHS U onipeiesieHus. Perienue cuctem JIMHEHHBIX YpaBHEHUN
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.
Pa3nen 2. DiiemeHThI BeKTOPHOU anredpbl.BekTopsl. JInHelinbie
oTiepaluy HaJl BEKTOpaMu, UX CBOMCTBa. JInHEHHOE MPOCTPAHCTBO
7 reoMeTpudeckux BeKTopoB. [loHsTHE THHEIHON KOMOMHAIINH BEK-
TOpOB. JINHEWHO HE3aBUCHMBIE U JIMHEITHO 3aBHUCHUMbIE CHUCTEMBI
BEKTOPOB.
[TonsiTre 6a3uca MpOCTpaHCTBA TEOMETPUUECKHIX BEKTOpOB. Koop-
8 IUHATHI BekTopa. OpTOHOpMHpPOBaHHbIN Oa3uc. KoinmuHeapHOCTD,
OPTOTOHAJILHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.
CkansipHo€e Mpou3BeIEHNE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BekTOpHOE NpoU3BeIeHUE IBYX BEKTO-
pOB, €r0 CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB




10

CMmeniaHHO€ NPOU3BEACHUE TPEX BEKTOPOB U €ro CBOWCTBA. BbI-
quCclIeHHe 00beMa Mapajulesienueia ¥ MIpaMubl. Y CJI0BUE KOM-
IJIAHAPHOCTH BEKTOPOB. BhIuncieHue ckaispHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEIEHUM BEKTOPOB, 33JaHHbIX KOOpIMHATAMU
B OPTOHOPMHUPOBAHHOM 0a3uce.

11

JIuneiinble nmpocTpancTBa. PasmepHoCTh U 06a3UC IMHEWHOTO MPO-
CTpPaHCTBA.

Marpuna nepexona ot 6asuca k 6asucy. [IpeoOpazoBanue koop-
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. AHaaMTHYeCKasi reoMeTpuUst
Cucremsl KOOpAUHAT. Pa3inuHble TUIIBI ypaBHEHHUH INTIOCKOCTH

14

PaznuuHblie TUIIBI ypaBHEHUH NIPSMOY HA TUIOCKOCTH U B ITPOCTPAH-
CTBE

15

B3aumHoe pacnosnioykeHue IpsMbIX Ha MJIOCKOCTH M B MPOCTPaH-
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 nopsijka ux reoMeTpuIeCKrIe CBOMCTBA. Y paBHe-
HUS DJITUIICA, TUIepOoIibl, mapabossl OOmiee ypaBHEHHUE KPUBOM
BTOpoOTro nopsaka. [IpuBegenne KpuBor BTOPOTO MOPSIKA K KAHO-
Hudyeckomy Buay. [lIoBepXHOCTH BTOPOTO MopsIka

3.4.2. O4yHo-3a04Hasi (popMa 00yUeHHS

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 4HcJIaMHU. Pa3iiokeHre MHOIro4JIeHa Ha MHOXKHU-
Telu

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




4. YuyeOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0eceyeHne

4.1. HopmatuBHble 1okyMeHTbI H 'OCThI

1. ®©IOC 38.03.01. 38.03.01 DOxonomuka. YTBepkaEéH npukasom MunoOpHayku Poccum ot
12.08.2020 Ne 954.

2. Axagemuueckuil yueOHbIN IUIaH 10 HarpasieHHto noArotoBku: 38.03.01 Dxonomuka Ipo-
¢bwib: DKOHOMUKA OpraHu3anyii u npeanpustuii. Popma ooyuenust — ounast. 2023.

3. AxaneMuueckuil yuyeOHbIN IUIaH 1o HampasiieHuto noarotoku: 38.03.01 Dxonomuka IIpo-
¢bwib: DKOHOMUKA OpraHu3alyii U npeanpuiatuii. @opma oOydeHus — ouHo-3aoqnast. 2023.

4. Vka3 Ilpe3unenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CtpaTerun Hay4yHO-TEX-
HOJIOTHYeCcKOro pa3Butus Poccuiickoii denepaunm».

5. Ilpuka3 MunucrtepcTBa o6pasoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkeHun Ilopsiaka NpUMEHEHUs OpPTaHU3aLUSIMU, OCYHIECTBISIOIIMMU 00pa3oBa-
TEJIBHYIO JIESITETLHOCTD, DJICKTPOHHOTO 00yUIEeHHS, TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHIA TIPU pean3anni 00pa3oBaTeIbHBIX IPOTPAMMY).

4.2. OcHoBHas JiUTEpaTypa

1. 3abonorckuit B.C. JIunetinas anreOpa v aHaTUTHYECKast TeOMeTpus (y4eOHBIM KOMIIIEKC):
yaeOHoe nocobue, 2-e u3a. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Bricuiee oOpa3zoBa-
Hue: OakaiaBpuar).

2. Cupotuna W.K. Jluneitnas anreOpa v aHATUTAYECKAss T€OMETPUS: MHTEPAKTUBHBIA KypC:
yaeOHoe mocodue as By3oB. CII16, U3n-o Jlans, 2022. 180 c.

3. Kypc neknwuii mo nuHEHHOM anredpe W aHATMTHIECKOW reoMeTpur: yaebnoe nmocooue. // 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. DmexkrponHsIii pecypc. ]

4.3. JonoJHMTeJbHAS JIUTEPATypa

1. Kpartkuii Kypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIA pecypc]: yued. - DIEeKTpOH. JaH. -
MockBa:  JlamkoB u K, 2017. - 510 ¢ [Pexum  gmoctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ 5kpaHa.] .

2. 3y6kos B.I'., JIsxoBckuit B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYECKUX BBICIINX y4eOHBIX 3aBeAaeHuil. Yactu 1-4. M.: MTT1Y, 2012. 400
9K3.

3. Wneun B.A., Tlo3usak D.I'. Ananutuueckas reomerpus. M.: Hayka. ['naB.pea-ust ¢puzuko-ma-
TeM.JIuT-phl, 1988. 224 c.

4. bexnemuues, /[.B. Pemenue 3amau U3 Kypca aHaIMTHYECKON M€OMETPUM W JIMHEUHOW all-
reOpsl [ DNeKTpOHHBIHN pecypc]: yueb. mocodue - InekTpoH. aaH. - MockBa: @uszmariut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. ]

4.4. DJeKTpoHHbIE 00pa3oBaTeibHbIE PeCypPChl
HpOBeI[eHI/IC 3aHATUU U aTTeCTaLII/Iﬁ BO3MOXHO B JUCTAaHITUOHHOM (1)0pMaTC C IPUMCHCHUEM CH-

CTeMbI JUCTaHIMOHHOro o0ydeHust yHusepcureta (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo BceM paznenam
IIPOrPAMMBI:.

Hazanne OOP
Jluneitnas 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.
[opsinok mpoBeaeHus: paboT B JUCTAHIIMOHHOM (OpMaTe yCTAaHABIUBACTCS OTACIBHBIMU PaCIIo-
PSOKEHUSIMU ITPOPEKTOPA N0 yIeOHOU paboTe U/UiH HEHTPOM y4eOHO-METOJMUECKON pabOTHI.

Ka)K[[I)II\/JI CTYILGHT O6CCHGLIGH I/IHI[I/IBI/II[yaJH)HI)IM HeOFpaHI/I‘IeHHI)IM IIOCTYHOM K BHCKTPOHHOfI

OMOJIIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WHuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepUaIbl B 3JIEKTPOHHOM BUJIE, Mpea-

CTaBJICHHBIE Ha caiite mospolytech.ru B pazaene: «l{eHTp MareMaTHIeCKOro 0Opa3oBaHUS)

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?1d=5822).

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

[Tepedens pecypcoB nHGOPMaAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTEepHET» 17151 OCBOCHMSI

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

4.5. JIunieH3MoHHOE U CBOOOIHO pacpocTpaHsieMoe NporpaMMHoe

o0ecneyeHue
Ne| HammenoBanue | Pazpadorunk IO JoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoobaana- (IMIEeH3MOHHOE, | POCCHHMCKHUX MPOrpaMm JIJis
TeJlb) CcBOOOIHO pac- I9BM u B/l (npu HATUYMH)
NMpOoCTPaHsieMoe)
1 | AstraLinuxCom [OOO JlunieH3nonHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'M1" 75

4.6. CoBpeMeHHbIe MPogeccHOHAIBbHbIE 0a3bl TaHHBIX U MHPOPMALIMOHHBbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTepHeT, 10CTYNHBIX AJI51 OCBOCHHS M CUUILIHHBI:

HaunmenoBanue

Ccbl1ka Ha pecype

HocTynHocTh

HNHpopManoOHHO-CIPABOYHbIE CHCTEMBI
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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

Hocrynna B cetu 1UH-
https://stackoverflow.co
StackOverflow o TEepHET 0e3 orpaHuye-

HUU

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

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

http://www.fgosvo.ru. HocrymHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HoctymnHa B cetu UH-
TEepHET 0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | [loctynina B cetn UH-
.ru/ TEepHET 0e3 orpaHuye-

HUH

IIpodeccnonanbHbie 0a3bl JTaHHBIX

ba3a qaHHBIX HAy4HO JIEKTPOH- http://www.elibrary.ru HoctymHo
HOM OMOIMOTEeKN
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | [locTymHo
nuTeMaTtnueckas pedeparuBHO-01O-
nuorpaduveckas u
HayKoMeTpuieckas (OudmmomMerpu-
yeckas) 6a3za JTaHHBIX

5. MaTepuajibHO-TeXHUYECKOEe o0ecnedyeHne JUCHUUIINHBI

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

Kagenpa «MaremaTrka» He pacrionaraeT COOCTBEHHBIM ayJUTOPHBIM (POHIOM U UCTIOJNb-
3yeT yuyeOHble ayJUTOpUU U3 o011ero (oHIa yHUBEpCUTETA.

ITpu HeoOX0AMMOCTH AJIS MPOBEJICHHUSI UHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATUI HCIIOJIb3Y-
I0TCSI KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanyeckue peKOMeHIaluu

6.1. MerToauyeckne peKOMeHAAIUN sl IPENoaaBaTesl 10 OPraHu3anum odyue-
HUS

[Ipex e Bcero, ciemyeT 0OpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTHYECKU BECh U3Y-
JaeMblii UMU MaTepuan He TpeOyeT Kakoi-mnbo crenuanbHON (IOTOTHUTENBHOM) MOATOTOBKH U
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

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 IJIAHOBBIX KOH-
CyJAbTalluii B TEUEHHE KaXJOro cemecTpa. Bomieaive B Kypc MaTeMaTUKH pa3Jieibl sIBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMS OHU MPAKTUUECKU OPUECHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHUE JIJIsl PEIICHHS Pa3HOTO PoJia 3a7a4 BHYTPU caMOi MaTEMAaTUKHU U MPUKIIAIHBIX 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 PEKOMEH/I0BATh CTYJAEHTaM OCHOBHYIO U JIOTOJI-
HUTEJIBHYIO JIUTEPATYPY, a B KOHIIE CEMeCTpa JaTh CIIMCOK BOIIPOCOB ISl MOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH TIO JUCIUIUIMHE CIIEAYET 005S3aTeIbHO TPOMH(GOPMUPOBATH CTYICH-
TOB 0 BU/JIE U (OpME MPOMEKYTOUHON aTTECTAIUU IO TUCIHUILIUHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBHAX OOITYCKa K HpOMe)KYTOIIHOfI arTeCTaluu, MPUMCHACMBIX BHUAAX IMTPOMCKYTOYHOI'O KOH-
TPOJIS.

N3noxenne TEOPETHUECKOT0 MaTepHayia JIODKHO COIMPOBOXKIATHCS HWILTIOCTPATUBHBIMU
IpUMepaMHu, TIIATEIbHO OTOOpPaHHBIMU IIpenoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAAKHW IIPpH pCIICHUH 3aJla4i HE OTBJICKAJIN OT I'NTAaBHOI'O: OCMBICJIICHUA UJCU U CYTHU IIPUMCHS-
€MBbIX METOI0B. CHC}IyCT BCCT/JIa YKa3bIBATh IMPUMEPHI IMMPAKTUYCCKOTI0 MPUMCHCHHA paCCMOTPCH -
HBIX Ha 3aHATUAX YPaBHCHUH B (OPMYIL.

HpaKTI/I‘—IeCKI/Ie 3aHATUA OJOJIXKHBI OBITH OpraHrU30BaHbI MPEIOJABaATCIIEM TaKUM 06p330M,
9TOOBI OCTaBaJIOCh BpPEMs Ha MEPHOINYECKOE BHITIOJHEHHUE CTYACHTAMHU HEOOJIBIION CaMOCTOS-
TeIbHOU paboThl B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHMSI U3JI0)KEHHOTO MaTepuaa.

[IpenogaBaTenb, BeAyIINNA MTPAKTUUYECKUE 3aHATHUS, T0OJDKEH COTJIaCOBBIBATh Y4eOHO-TeMa-
TUYECKHH TUTaH 3aHATHH C JIGKTOPOM, HCTIOJIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUH.

[IpenogaBaTento ciemxyeT J0OMBATHCS CUCTEMATUICCKON HENPEPHIBHONW PaOOTHI CTY/IEH-
TOB B T€UEHHE CEMECTPA, HEOOXOIUMO BBISIBIISITh CHIIBHBIX CTY/IEHTOB U MPUBJIEKATh X K HAYYHOH
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKypcax.

CTyneHT JOJKEH OLyllaTh 3aMHTEPECOBAHHOCTh MPEMNO/IaBaTeNs B JOCTHKEHUH KOHEY-
HOTO pe3ysibTaTa: B MPUOOpETEeHHH OOYdYalOIIMMHUCS MPOYHBIX 3HAHWM, YMEHUN WM BIIaJICHUS
HAKOIUICHHON MH(pOpMAaIMe [Tl pellieHus 3a/1a4 B po(heccuoHalIbHOM e TEIbHOCTH.

6.1.1. OO0pa3oBaTeibHbIE TEXHOJIOTHH

Bo3moxHO npoBeneHue 3aHATUNA U aTTeCTallMi B AUCTAHIIMOHHOM (popmare ¢ MPUMEHEHHEM CH-
CTeMBbI aucTaHImoHHOro oOyuenus yHuBepcuteta (C/IO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MatemaTrka» NEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsinok mpoBeneHus: pabOT B JUCTAHIIMOHHOM (pOpMAaTe YCTaHABIMBAETCS OTAEIBHBIMU PACIIO-
PSKEHHUSIMU MPOPEKTOPA MO yueOHOU padoTe W/UiH LIEHTPOM y4eOHO-METOUYECKON padOoThI.

6.2. Mertoauyeckue yKazaHusi J1Jisl 00y4AOIIUXCS 10 OCBOCHUIO
AUCHUTITHHBI

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 MPSMOYTOJIBHO), a OTIPEeTUTENb- 3TO YKCIIO, 3aITUChIBAEMOE B BHJIE KBaJIPaTHOMN
TaOIUIIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJNBKO Y KBaAPATHBIX MATPHIL.

Crnenyet 00paTuTh 0cob0e BHIMaHKE Ha ONEPALIUI0 YMHOKEHHS IPSIMOYTOJIbHBIX MaTPHII
Y TOHSATH, KAKUM TIOTY4aeTCsl MOPSIOK MAaTPHIIBl — Mpou3BeieHUsI. OCOOEHHOCTh MaTPHI] TAKXKe
COCTOMT B TOM, UTO IIPOU3BEICHUE MATPHUL] HE IEPECTAHOBOYHO, TO €CTb AB # BA .Cnenyet 00s-
3aTelbHO 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
IPOBEPKY NPABUIBLHOCTH PELIEHHUS, BHINIOJIHUB OTIEPALUI0 YMHOXKERUS A~ 4 = E (10JDKHa 1OJTy-
YUTHCS €IMHUYHASL MaTPULIA)

[Ipu n3yueHnuu omnpenenurTesncii Haa0 YETKO YCBOUTH MOHATHS MUHOpPA, alredpandyeckoro
JIOTIOJTHEHHUS], 3HaTh MHOTOYUCIIEHHbIE CBOMCTBA onpeaenutTens. s 0CBOGHUS! TEXHUKU BbIYMC-
JICHUS] ONpPENENIUTENEH 11e1eco00pa3Ho, BHIOpAB MPOU3BOJIbHBIN ONPEEIUTEND BbIIIE TPETHETO
MOPSIJIKA, PACKPBITh €r0 Pa3jIMYHbIMU CHOCOOaMHU, MPUMEHSS Pa3IOKEHUE U MO0 CTPOKAM M IO
cronbiam. OOpaTuTe BHUMaHNE, KaKue CTPOKH (CTOJIOIBI) MPEANOYTUTENbHEE BEIOUPATH TS pac-
KPBITUSI OPEAEIIUTEINS, YTOObI YIPOCTUTH €ro BbunciaeHue. Oco0eHHO 3 (HEeKTUBHO BBIYUCIICHUE
ONPEENUTEINS C TOMOUIBIO 3JIEMEHTAPHBIX TPE0OPa30BAHUMN, IPUBOJSAIINX €0 K TPEYrOJIbHOMY
BU]TY.

[Ipu n3ydyeHnuun pemieHu! cucteMm JMHENHHBIX anredpanueckux ypaBHeHuit (CJIAY) ob6pa-
THUTE BHUMaHHE, IPEXKE BCErO, Ha MOHITHE PELICHHS CUCTEMBI U YCIIOBHUS CYLIECTBOBaHMS 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 CHCTEM JIMHEHHBIX alreOpanyeckux ypaBHeHU metoqoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOHBIX NTEPEMEHHBIX).

Pa3nen: JiieMeHTHI BeKTOPHOM ajredpbl

[Ipn u3yueHun naHHOM TeMbl OOpaTUTEe BHHUMAHME Ha JIMHEIHBbIE ONEpaluy HaJ| BEKTO-
paMu, Ha IOHSTHS JIMHEWHON HE3aBUCUMOCTH M JIMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha PyHIaMeH-
TaIbHOE TIOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3umca), Ha pasiio-
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 [IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3jes: KOMILIEKCHBIEC YHC/Ia H MHOTO4JICHbI

B sTOM paznene, npexnae BCero, Halo MOHATH, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PACILH-
pEHHMEM MOHSTHA ICHCTBUTENIBHBIX YHCEII, 3HATh ONPEAETICHUE U TPU (POPMBI 3aIIUCU KOMILIEKC-
HOTO 4yucia (anredpanyeckyro, TPUrOHOMETPUUYECKYIO U IT0Ka3aTeNbHYI0), FEOMETPUYECKYIO HH-
TEpIpEeTaUI0 KOMIUIEKCHOTO YHCIIa ¥ B3aUMHO-0JHO3HAYHOE COOTBETCTBUE MEXK Ly MHOKECTBOM
KOMIUIEKCHBIX YMCEJ U MHOKECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (hopMmyiy Diepa.
KomiuiekcHble unciaa MOXKHO M300pa)xaTh C IMOMOILBIO BEKTOPOB Ha KOMIUIEKCHON IUIOCKOCTH.
[To3TOMY Omepanuu CiI0KeHUs U BBIYMTAHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBE/IEHBI K OIlepa-
LUSIM CJIOKEHMS U BBIYATAHUS COOTBETCTBYIOLIMX BEKTOPOB.

Hano 3HaTh 1 yMETh BBIIOIHATH ONIEPALMU YMHOKEHUS, AEJICHUS, BO3BEICHUS B IIOJIOKHU-
TEJIbHYIO CTENEeHb KOMIUIEKCHBIX YKCEJ, 3allMCAaHHbIX B TPUTOHOMETPUUYECKON (hopme, n3Biede-
HUS KOPHSI N-OM CTETNIEHH U3 KOMIUIEKCHOTIO YHCJIA.

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

Hano 3HaTh pasnnyHble BUBI pa3I0KEHUSI MHOTOUWIEHA HA MHOKUTENH JUISl CIIy4aeB, KO-
I71a cpeid 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 TOCTOSHHBIMHU KOA(PPHUIIMEHTaAMH.

Pa3nes: AHaMTHYECKasi TeoMeTpus
[Ipn n3ydyeHnn aHaIUTUYECKON F€OMETPHUM CIIEYET, NMPEXKJIE BCETO, MOHATh, YTO €€ 3aAaueil sIB-
JsieTcs U3y4eHUue FeOMETPUYECKUX 00BEKTOB MPH MOMOIIY aHATUTUYECKUX METOJIOB alreOpsl 1
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MaTeMaTH4eCcKoro aHajinsa. B ocHOBe Takoro moaxoa JeKUT METOJ KOOPAUHAT, BIIEPBbIE CUCTE-
Matuuecku npumeHeHHslil P. Jlekaprom. OCHOBHBIE OHSATHS TEOMETPUH (TOUKA, MpsiMasi, III0C-
KOCTL) SABJIAIOTCSA HCOMPCACIIICMBIMU, U UIA UX ONMCAHUA IIPUMCHACTCA aKCHOMAaTHYEeCKUU Me-
TOH, HO3BOH$IIOH.[I/II>1 YCTaHOBUTH B3aMMHO OJJHO3HAYHOC COOTBCTCTBUEC MCKIY MHOXKCECTBOM 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 BJIAICHUSA MaTEMAaTUYCCKNUM all-
rnapaTom TpeOyeT OT CTYJIEHTOB OOJIBIIION caMOCTOSTENbHOU paboTel. OOpaTuTe BHUMAHUE, YTO
KOJIMYCCTBO 4aCOB, OTBOAUMBIX Ha CaMOCTOATCIIBHYIO pa60Ty B COOTBETCTBUU C y‘-IC6HBIM Iia-
HOM, 0oJIbIIIE YKCIa JaCoB, OTBOAUMBIX Ha BCC BUAbLI ayAUTOPHBIX 3QHSTUH.

7. ®OH OLIECHOYHBIX CPEICTB

@DOHJT OLIEHOYHBIX CPEACTB MpesacTasiieH B [Ipunoxkenun 2 k paboudeil mporpaMme M BKJIIOYAET
pas3aeisl:

1. MeTo/1bl KOHTPOJISI ¥ OLICHUBAHUS PE3yJIbTaTOB O0yUYEHHS

2 Illkana ¥ KpUTEpUU OLICHUBAHUS PE3YIbTATOB 00YUECHHUS

3. OueHoYHbIE CPEeACTBA

3.1. Texymmii KOHTPOJIb

3.2. IlpomexxyTo4yHas arTecTanus
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IHpunoscenue 1

1. TemaTn4ecknid JIaH COACPKAHMSA TUCHUIIMHBI «/InHelHas ajredpa» M0 HANPABJIEHUIO IOATOTOBKH
38.03.01 «IxkoHOMUKA»

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, = aTrecTa-
3) a00Ty CTYAEHTOB CTYIEHTOB
Pa3nen § cE p y cerya ’ ya 1117001
8 = U TPYJ0EMKOCTH B 4acax
n/n CP | KC
J II/C | JIao C P K.P. | K.II. | PI'P | Pedepar | K/p | O 3
IlepBblii cemecTp
Paznea 1. Di1eMeHTHI JUHEHHOH aJI-
1.1 | redpsl MaTpulibl, ACMUCTBUS HAJ MaTPH- 1 3 2 2 3
LIaMH.
Onpenenureny, WX CBOMCTBA M BBIYHCIIC-
Hue. MarpuyHas 3alych CHCTEMbl JIMHEH-
1.2 | qex < 1 4 2 3 +
ypaBHEHUH.
Berzaua 3agannii PI'P Ne 1 o JuHelHOI
ajareope.
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1.3

OOpaTHas MaTpwuIla ¥ €e BeIUMCiIeHne. Mar-
pUYHAs 3aMKUCh CUCTEMbl JIMHEWHBIX ypaB-
HEHUI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MMOHATHUS U OIIpe/ie-
neHus. Pemmenne cucreM JTUHENHBIX ypaB-
HeHuit Metogom Kpamepa, Mmetogom o0part-
HOW 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 CU-
CTEMBI JIMHEWHBIX YPaBHEHUH.
CamocrosiTeqbHast padora Nel no Jjm-
HeHHOM ajredpe B ayIMTOPUU

1.7

Pasznen 2. Bekropsl. JIuHeitHbie onepanuu
HaJl BEKTOpaMu, UX cBoiicTBa. JIuHeliHbIe
KOMOMHAIMK BEKTOPOB. JIMHEHHO 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
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1.9

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

11

1.10

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

CamocrositesibHass padora Ne 2 no 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

Pazpen 3. KomiiekcHbIe YucJIa 1 MHOI'O-
yjeHbl MHOXECTBO KOMIUIEKCHBIX YHCEJI.
DopMBbI 3aUCH KOMILIEKCHBIX uncel. One-
panuy HaJ KOMIUICKCHBIMU 4duciaamu. Pa3-
JIOJKEHHE MHOTOYJIEHA Ha MHOMKHUTEIN OC-
HOBHasl TeOpeMa anreopsbl

14

1.13

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

15
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Bruiaua sagapuii PI'P Ne3 o anajaurtu-
YeCKOil reoMeTpuu

1.14

PasnuuHble TUIIBI ypaBHEHMM IPsAMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3aumnoe pacniosnioxeHue npsiMbIX Ha IJ10C-
KOCTH U B IpocTpaHCTBe. Briuncienue pac-
CTOSTHUM MEXJy ABYMSI TOYKAMH, TOUKOU U
npsMoM.. B3anMHOe pacrosiokeHue Ioc-
KOCTEW. BplumciieHne paccTOSTHUM MEXIy
TOYKOH M TUIOCKOCTBIO

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

17

1.16

KpuBsle BTOpOro nopsiika ux reoMerpuye-
CKHE CBOMCTBA. YpaBHEHHS SJUIMIICA, THU-
nepOosbl, mapabonsr OOmiee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KPUBBIX BTOPOrO TMOpsIKA K KaHOHUYE-
ckomy Buny. [loBepxHOCTH BTOpOro IO-
psaKa

18

®dopma arTecTanumn

19-
21

Bcero yacoB o aucuunIinHe

16

32

60

PI'P

cam
pao.
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2. TemaTnyeckuii IVIaH coAePKAHUA NTUCUMILIMHBI «/IMHelHasA aJredpa» Mo HANPABJICHUIO NOATO0TOBKH
38.03.01 «IxkoHOMUKA»

Ipoduinb:

JKOHOMHUKA NPEeANPUATHH U OPraHU3aL Uil

(0axkanasp)

®opMa 00y4eHUs] — OYHO-320YHAS
I'ox nmpuema 2023/2024

n/n

Pa3nen

Cemectp

Heneas Ce-

MecTpa

Buabl yueOHoi padoThl, BKJIIO-

yasi CaMOCTOATEIbHYI0 padoTy

CTY/IEHTOB, M TPY/10eMKOCThH B
yacax

Buabl camocTosiTe IbHOM padoThI
CrynentoB

D opmbl
arrecra-
111071

a1 | e | Jda6 | cpc | kcp

K.P. | K.IL | PI'P | Pepepar | K/p

2 | 3

IlepBblii cemecTp

Pa3nen 1. DiieMeHTHI JIMHEHOM aJI-
redpbl

[Tonsitue matpuiisl. Buasl marpui. Onepa-
MU HaJl MaTpUIIAMU U UX cBoiicTBa. Ormpe-
JIeNTUTENH, UX CBONCTBA U BHIYMCIICHUSI.
Brruncnenue onpenenureneii pa3nuyHoro
MOPsIJIKa

OrnpenenuTenan, ©X CBOWCTBA U BBIYUCIIC-
HUs. BelunciaeHue onpenenuTeei pa3and-
HOTO TOpsI/IKa.

Bruiaua 3aganmii PI'P Ne 1 o auHeliHOMH
ajiredpe

OOpaTHas MaTpuIia ¥ aaTOPUTM €€ BhIUUC-
JeHus. DJIeMeHTapHbIe TPeoOpa3oBaHUs
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Matpuil. MatpudHasi popma 3anucu CH-
CTEMBI JIMHEHHBIX aJIreOpandecKux ypaB-
HEHUU. PaHr MaTpuibl

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

Pasnen 2. DieMeHTbI BEKTOPHOM aJi-
redpsbl

JIuneliHbIe ONepalvy HaJl BEKTOpaMU, UX
cBoiicTBa. JInHelHas 3aBUCUMOCTh U HE3a-
BUCHUMOCTH BekTOpoB. [lonsiTHe 6a3uca.
Koopaunartsl BekTopa.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE PO-
HU3BCICHUA BEKTOPOB, UX CBOMCTBA.
Bruiava zaganpii PIP N2 110 BEKTOD-

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. [IpeoOpa3opa-
HHE MaTPHUIIbI JUHEHHOTO orepaTopa npu
nepexojie ot 6azuca k 6azucy. CobcTBeH-
HbI€ 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI
MaTPHIIBI

Pa3pen 3. KomniekcHble yucjIa 1 MHO-
TOYJIeHbI

20




DopMBbl 3aMMKCH, ONIEPALIMHN HaJl KOMILJIEKC-
HbIMU ynciiamu. opmyia Myaspa. M3Bine-
YeHUE KOPHS U3 KOMIUIEKCHOTO YKCiia

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 Huit PI'P Ne3 510 anaauTu-
YeCKO# reoMeTpuu

12

13

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

13

14

KpuBbie BTOporo nopsiika ux reoMeTpuye-
CKUE CBOICTBa. YpaBHEHHs >JUIMIICA, THU-
nepOosbl, mapabonsr OOlIee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KPUBBIX BTOPOTr0 TMOpsJAKAa K KaHOHHUYE-
ckomy Buny. IloBepxHocTu BTOpPOTO 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

«/Iuneitnas anredpa»

Hamnpasnenue noarorosku: 38.03.01 «OxoHoMuUKaY.
[Tpodumib: «IKOHOMUKA PEATIPUATHN U OPraHU3AIIIA
®opMbl 00yUEHUS: 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);
- IPOMEXYTOYHAs aTTecTalus (3K3aMeH).

2. IIlkaJyia U KPpUTEPUH OLICHUBAHUS Pe3yIbTATOB 00yYeHUSI
®opmMa NPOMEKYTOYHOI aTTeCTAlMU: IK3aMeH

[IpomexyrouHas aTTectaius oOyJaromuxcs B popme 3K3aMeHa MpOBOAUTCS 10 pe3yabTaTaM
BBITIOJIHEHUS BCEX BUJIOB YU€OHOM pabOThl, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM I10 TJAaHHOM AUCIIH-
IUTMHE, TMPH 3TOM YUUTHIBAIOTCS PE3yJbTaThl TEKYILErOo KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OlLleHKa CTENeHU AOCTHKEHHsI 00yJarolUMUCs TIAHUPYEMBIX Pe3yJIbTaTOB O00ydeHHs IO
JTUCLUIUIMHE MPOBOJUTCS MPENoiaBaTesieM, BeAYIIUM 3aHITHUS N0 JUCHUILTIHE METO/IOM JKCIIepT-
HO¥ oneHku. [lo uToram nmpoMeKyro4Ho# aTTecTaluy MO AUCUUILIIMHE BBICTABIISETCS OLIEHKA «OT-
JTUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY» HIIU «HEYJOBIECTBOPUTEIHHO.

[IIxaJsa oneHUBaHUSA Onucanue

BremmonHensl Bce 00s13aTeIbLHBIE yciaoBusa NMOATOTOBKH CTYy-
JE€HTAa K HpOMe)KyTO"IHOﬁ aTreCcTaiumm, HIpEeaAyCMOTPECHHLIC
nporpaMMoﬁ JUCIHUITIIMHBIL. CTy,I[eHT ACMOHCTPUPYET COOTBCT-
CTBHUC 3HaHPII>1, YMCHHﬁ, HABBIKOB IIOKa3aTCJIsIM, IIPHUBCACHHBIM B
OTangHo Ta6n1/1uax, onepupyer HpI/IO6peT€HHHMI/I 3HAHUSAMU, YMCHUAMU,
HaBbIKaAMHU, IIPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOHN CII0KHO-
CTH. HpI/I 9TOM MOTYT OBITH JOIMYIICHBI HE3HAYUTCIIbHBIC
OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IIPpU IHCPEHOCC 3HaHUM U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLBIC 3a/Ia4H.

BeinosiHeHBl Bce 00si3aTeIbHbIE YCJOBHSI NMOATOTOBKH CTY-
Xopowo AEHTa K IPOMEKYTOYHOM ATTeCTAllMM, IIPEIyCMOTPEHHbIE
nporpaMMoil TuciuIuIHbL. CTyZIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, yMEHUI, HABBIKOB NIOKA3aTEeNsIM, IPUBEJACHHBIM B
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TabIMIax, ONepUpPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMU. B To jxe BpeMs1 IIpu 0TBETE JOITYCKAET HECYILECTBEH-
HBIC IOIPELIHOCTH, 3aJa4d PEIIAeT ¢ HEN0YETaMH, HE BIIUAIO-
UMY Ha OOIIMIA X0/ PEeIICHHUS.

Y 10BIETBOPUTEIIBHO

BoinosiHeHbl Bce 00si3aTeIbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAEHTa K IPOMEKYTOYHOM aTTecTAlMu,IIPEyCMOTPEHHBIE ITPO-
rpaMMoi JTuciuIuinHel. CTYyAEHT AEMOHCTPUPYET COOTBETCTBHE
3HAaHWH, YMEHUH, HABBIKOB TIOKA3aTeNsIM, IPUBEJICHHBIM B Ta0-
JauIax, Oonepupyer MNPUOOPETEHHBIMU 3HAHUAMHU, YMEHHSIMH,
HaBbIKaMu. Ho moka3bIBaeT HersyOoKkue 3HaHMsl, IPU OTBETE HE
JIOITyCKaeT IpyObIX OIMOOK UM MIPOTUBOPEUHi, OHAKO B (hop-
MYJIUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEX]y aHa-
JN30M, apryMeHTalueil U BbIBOJAAMM, B PELLIEHUU 3a]1a4 MOTYT
cojiepkaThCes rpyOble onOKu. 1 moxydeHus paBUIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONTNE BOMIPOCHI.

HeynosnerBopurenbHO

He BbimonHeHbl o0s3aTe/ibHbIE YCJAOBHS NOATOTOBKH CTY-
AeHTa K TMPOMEXKYTOYHOH AaTTeCcTallUM, IPEIyCMOTPEHHbIE
nporpaMMoi aucuuiuineel, MJIM cTyneHT aeMoHCTpupyeTr He-
IIOJIHOE€ COOTBETCTBHE 3HAHNIN, YMEHUH, HABBIKOB IIPUBEICHHBIM
B TaOJIuIax, JOMyCKaOTCsA 3HaYUTENIbHbIE OIINOKH, TPOSBISAETCS
OTCYTCTBUE 3HAHWM, YMEHHUI, HABBIKOB MO PAIY IMOKa3aTelei,
CTYICHT WCHBITBIBACT 3HAYUTEIbHBIC 3aTPYIAHEHUS IPU ONEPH-
POBaHMM 3HAHUSAMH U YMEHUSMH.

3. OueHo4YHbIE CPeACTBA

HaumenoBanue
OIIEHOYHOTO Cpeji-
CTBa

[IpencraBnenue ore-
HOYHOTO CPEJICTBA B
dOC

KpaTKaﬂ XapaKTCPHUCTUKA OOCHOYHOI'O
cpeacTBa

1 KontponsHas (ca-
MOCTOSITEIIbHAS)
pabota

(KP)

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

KonTtposbHbie 3a1a-
Hus (IpuMep)

2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

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

Kommekr  3amaHuit
US| BBITIOJIHEHHS pac-
4eTHO-TpadUueCcKOi
paboThI
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CpenctBo KOHTPOJIS, OPraHM30BaHHOE Kak
crenuaibHas Oecesa e1arorn4eckoro pa-

VcrHbIi onpocco- | O0THHKA ¢ 00y4aroOIUMCSI HA TEMBbI, CBS- Bomnpocs! o
3 OecemoBaHue, 3aHHbBIC C H3y9aeMOM IUCIUILIMHOM, K pac- | TeMam/pasJenam Juc-
(YO) CUMTAaHHOE Ha BBISICHEHUE 00beMa 3HAHUMI LUTITUHBI

oOyuarolerocss 1Mo OIPECIIEHHOMY pas-
Jenny, TeMe, IpoOIemMe | T.11.

Cucrema CcTaHIapTU3UPOBAHHBIX 3aaHUM,
4 Tect MTO3BOJISIOILIAS aBTOMAaTU3UPO-
(T) BaTh IPOLIEAYPY M3MEPEHHUsI YPOBHS 3Ha-
HUN 1 yMEHUHOOY4aroIerocs.

5 | Dx3amenanonnbie | CpeCcTBO TMPOBEPKM 3HAHUW, YMEHUH, | DK3aMEHAIMOHHbBIC
OuneTsl HaBBIKOB. MOeT BKJIFOUATh KOMIUIEKC T€O- | OUJIETHI.
peTHYECKUX BOMPOCOB, 3ajay, MpaKThye-
CKHX 3aJJaHUU.

Bapuanr Tecra

(Ob)

3.1. Texkymmii KOHTPOJIb

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

Conep:xanue pacueTHo-rpadguyeckoii padoThbl.

PacueTrHo-rpaduyeckas padora Nel no JimHelHO# anaredpe.

Kpatkoe coneprxanue pacueTHO-Tpaduaeckoit paboThI:

Martpuiisl U onpeaenuTend. PeneHne cucTeM JIMHEHHBIX alreOpandecKux YpaBHEHUM METOJdaMH
I"aycca, Kpamepa u 06paTHO# MaTpHIIBL.

PacuetrHo-rpaduueckas padora Ne2 mo BeKTOPHOIi ajreope.

Kpatkoe conepxanue pacueTHo-rpaduyeckoil paboThl:

Bekropsl, aelictBus Haj BekTopamu. CKalspHOE, BEKTOPHOE, CMEIIaHHOE IPOU3BEICHHUS BEKTOPOB.
PacuetrHo-rpaduueckasi padora Ne3 no aHaJIMTHYECKOI TreOMeTPHUH.

Kpatkoe conepxanue pacueTHo-rpaduyeckoil paboThl:

Pa3nuunbie BUIBI ypaBHEHUH MPSMON U INIOCKOCTH. B3anuMHoe pacnosioykeHue npsMbIX Ha IIOCKO-
CTH, IJIOCKOCTEH B IPOCTPAHCTBE.

KommiiekT 3agannid

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

PI'P Nel, yactn 1

3ananue Nel. Jlansl matpunsl A =

BrinomHUTE NEeHCTBUS: A* +8BT .

3aganue No2. [Tpoo/KuTh JaHHOE MATPUYHOE PABEHCTBO (24+3 3)2 — 44> —6AB =...
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U IPOBEPUTH €r0 JJIs MaTpull A U B U3 IepBOoro  3ajaHusl.

3azanue Ne3. BerunciauTh onpeennTenb IByMsl Cioco0aMu: pa3ioKeHUEM 110 IEPBOIl CTPOKE U
Pa3IoKEHUEM 10 IEPBOMY CTOJIONLY.

1 0 -1 2
02 1 -1
1 1 -1 1}
1 1 -2 1

3azanue Ne4. JIns naHHOM MaTpHLbl HaliTH 0OpaTHyto MaTtpully. Crenarb NpoBEpKY.
( 1 0 2\
| 1 1 9 E
\-1 2 3)

3aanune No5. Pennth marpuunoe ypasuenne AXB=C (maiitu X). Cienars mpoBepKy.

( -1 2) ( 3 4) (0 4)

L2 1) \2 3 -9 3

3aganuie Ne6. HaliT panr MaTpuisl.

(1 -1 23 7)

A=

10 43 |
1y 3 8915"
3 -8 2 6 20)

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

xXi+4x—x3 =-2
2x,+2x, +3x;, =7
| 3x, +6x, —2x, =1

3amanue No2. Pemuth cucremy u3 Nel meTooM 0OpaTHON MaTpHUIIBI.
3aganue Ne3. Pemnts cucreMy u3 Nel meronom ["aycca.

3amanue Ne4. PemuTs HEOJHOPOIHYIO cucTeMy MeTooM ['aycca. Haiitu ob1iee pelieHue u 4act-
HOE pPEIlICHHE.

Xi+x2+2x3+3x4 =5
| 5x +4x, + 4x, =11

3aganue NeS. Pemmmts otHOpoHYO cucteMy MetooM ["aycca. Haittu oGmee pemenue u @CP.

26



2x1 +6x2 —9x3 —9x4 =0
4x, —5x;+x, =0

3xl +3x2 _7X3 _4X4 :O .
X, =3x, +2x; +5x,=0

PI'P Nel, wactp 2
3amanue Nel. TlokasaTh, 4TO BEKTOPBI 71, 1, p 0Opa3yioT Ga3kC B IPOCTPAHCTBE U PA3IOKHUTH

BekTOop @ 10 3tomy Gasucy: m = (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—4,13).

3ajganve Ne2. JlaHbl BEKTOPBI M M 1. BBISCHUTL — KOJUIMHEAPHBI JIK BEKTOPBI d U b .

m=(28,—-8,8),71=(-21,6,-6), a =27 +n,b =27 —m.
AN

Lecm |m|=642,|7]=2,(m,m) =135, a=61-m.

3aganue Ne3. Haitu |c7

3aganue Ned. Jlan A ABC . Haittu £ B,ecmn A(1;-1;2), B(3:3;2),C(7;1;2).
3aynanue NoS5. [lpu kakux "x' BEeKTOpBl @ U b_nepneH)menﬂpHm?
a=(x;l;—4),b =(x-3;12; x).

3aganue Ne6. HaiiTu miomiaas napauieiorpaMma, IIoCTPOSHHOTO Ha BEKTopax a u b .

AN
77| = 37 (ma 7’1_) =

m|=12,

o | A

a=2m-5n,b=m+n,
3amganne No7. Haiitu mutomanp Tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne§. JlaHbl BeKTOpHl d, b, ¢ . BBIACHUTL — KOMILUIAHAPHEI ¥ BEKTOPLL. Ecii BekTOpsI He

KOMIUIaHAPHBI, TO HANTH 00BEM NapaieIenuIe1a, IOCTPOEHHOTO Ha BEKTOpaxX ¢, b, ¢ ¥ Olpee-

JIMTH — KaKyk0 TPOMKY OHH 00pa3yioT.
a(1;-1;5), b (2;4;-2), ¢ (3;031).

3ananue Ne9. Jlns nuHeliHoro onepatopa A 3agaHbl 00pa3bl Oa3UCHBIX 21eMeHTOB Ae,, Ae,, Ae,

. 3anmcarhs MaTpuly onepatopa 4 B Oa3uce e, e,, €; U HaliTu oOpas3
3JIEMEHTa X .

Ae,=7¢e,+3e, —2¢,, Ae,=e, —e,+4e,, Ae,=2e +2e,+3e;,
xX=2e—4e, +e,.

3aganue Nel(0. Haiiti coOcTBEeHHbIE 3HaYeHUs U COOCTBEHHbIE BEKTOPbI JMHEHHOTO Oleparopa,
3aJIJaHHOTO B HEKOTOPOM 0Oa3uce MaTtpuued 4 _ [~ 4

7 2
PI'P Ne 1, vactpb 3
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3aganue Nel. Ilpsmass [/, mpoxomut uepes TOUKy A MapaulesbHO BeKTOpy ¢ . llpsimas [, mpo-

XOJIUT Yepe3 TOUKy B neprneHauKyaspHO BeKTopy 77 . HaliTu TOUKy mepeceyeHus NpsiMbIX U yroJl

mexnay mumu, ecmn - A(3;5), ¢ (1;3), B(0;5), 7 (—3;4).

3aganue Ne2. [lana npsimasi /,. [Ipsimast [, mpoxomut uepe3 Touku 4 u B . Haiitu paccrosiaue ot

TOYKH TIepeceyeHust NpsAMbIX [, 1 [, 10 mpsmoit /.

=—-8t—-3
;L A(4;0), B(T:3), [, :9x—12p+2 =0,

! JL y=3t+4,
3ananne Ne3. Haiitu paccrosuue ot Touku M | 110 IUIOCKOCTH O, TPOXOISAIIEH Yepe3 TouKy A
HepIEHINKYIISIpHO BekTopy 71, eciu M (0; 1;7), A(2; -1;4), 7 (6; 22; -3).

3aganve Ned. HaliTu yros Mex Iy MIOCKOCTBIO Ol ¥ IUIOCKOCTBIO [3 , IIPOXOISIIEN YEPE3 TOUKH
A, BuC,ecm o :5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3ananue No5. 3anucarh KAHOHUYECKHE YPAaBHEHUS MPSMOM, 3aJaHHON OOIIMMH YPaBHEHUSMHU.

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

3aganue Ne6. HaiiTi TOUKY IepecedeHus MpsaMoil [ | INIOCKOCTH OL U YroJl MEXIy HHMHU.

x+2

/- 2=l aix+2y-3z-12=0.
3 9

-2

N

3aganue Ne7. Ilpsimass [, mpoxoauT yepe3 Touku A u B. Ilpsmas [, mpoxomuT yepes Touky M
HEPIEHINKYIAPHO TUIOCKOCTH O . Haittu yron mexy npssMbiMu [, 1 [, ¥ BBIACHUTB — JIC)KAT JIA

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

2 b
(x+3) N y_

49 25
Tpuchl. [TocTpouTh KpHBYIO, H300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue No8. Jlis maHHOM KpUBOM =1 yka3atb QOKYCHI, IKCIIEHTPUCUTET, TUPEK-

3ananue No9. [IpuBecTu ypaBHEHHE KPUBOU 9x? —25y* —18x+200y - 616 =0 K KaHOHHYE-
CKOMY BUJy U TIOCTPOUTH KPUBYIO.

KonTpoabHbie 3aganust (MpuMepbl)
BapwuaHrT.

1. HaiiTn 3Ha4ueHHs MaTpUYHOTO MHOTOUIeHa F (A)

f(x)=—x3+2x2—x+3,A=[_1 0
3 )
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(=2 0 8 1
s 1 7 2
|8 2 6 -3
11 3 13 s

2. HaiiTu panr MaTpuLbl IPUBEACHUEM K CTYIIEHYATOMY lemy'

3. BerunuciauTh onpeaenuTesb MPUBEICHUEM K CTYIICHYaTOMY BUIY 3 -5 3
2 7 -1

4. Haiitu matpuny, oopatHyto naHHO# (a). Pemuth MaTpuuHoe ypaBHeHue (0)
12 1 (1

3 -5 3 §) -2 -2 3 5
@ | | ()\—3 4}[*)(:(3 -1 oj
2 7 -1
\ )
5. Pemuth cuctemy ypaBHeHHH. YKa3aTh 00Iee H OJTHO YACTHOE pelieHue (a).

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

[4x1+9xZ—SX3—SX4 =5 [X1+2)Q +x3=5
(a) +7x —2x —4x =4 (0) 3y =5x +3x =-7

‘1%}(1 2 3 4 1 1 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 ;, &,;
x={5-12,1}, p={1,-3,0}, ¢={1,-1,1}, r={0,-1,2}

2. KomnuHeapHsbl JId BEKTOPBI p U g ?

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

3. Jlana nupamuja ¢ BepuinHaMmu B Toukax A4,4,A4;4,.
A1(-2,4,8), A2(4,-1,2), A3(-8,7,10), A4(-3,4,-2)
Haittu:

a) yron mexxay peopamu A, 4,, A4,

0) 00beM MUpaMUIbI

B) JUIMHY BBICOTHI OIYLICHHON Ha ITPaHb A, A, A,

I') HATH JUTMHY Me/IMaHbl, TPOBEICHHYIO U3 BepIIUHbl A1 K peOpy 4,4,

4. BEIYUCIUTD IUIOIATb napajijiejorpaMmma, NOoCTPOCHHOI'O Ha BEKTOpax a U bo — Yroja MCxKAy

BEKTOPaMH p U ¢
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. T

525+63525—g, |P|=2,

Bapuant
1. Haiiti paccrosHue OT TOUYKd M, /0 MIOCKOCTH (M 1MoM; ):
Mo (—9;10;2), M (0;7;—4), M, (4;8;—1) , Ms (_2;1;3)

_ [x+y+z-2=0
2. BeimucaTh KaHOHUYECKOE YPaBHEHHUE TIPSMOIA:
x—y-3z+6=0

3. HaifTu TouKy mepecedeHns MpsMoii 1 wiockoern: ¥ —2 _ Y =3 _z+1 u X+y+2z-9=0.
1 1 —4

4. Haiitu TOuKy P1 CHMMETPUYHYIO TOYKEe P OTHOCHUTENBbHO TpsMON [: P(O;—1;3) "

=
L
<

4
-1 1
5. Hammcare ypaBHEHME IUIOCKOCTM O TPOXOJAIIEH dYepe3 TOUKy M, U NEepHEeHAUKYIIPHO

mpsivoii (MiM>): Mo (3;2:0), Mi(4;1:5), M2 (2;-1;4).
6. HaliTu KOoCHMHYC yrjia MEXIy INTOCKOCTSMM OLf U O :
a:3x—y+3=0,00:x-2y+5z-10=0

BapuanT 3a1aHuii IPOMEKYTOYHOI'0 TECTa

(2 0 8 1 -5
. (3172 4
1.1. Haititu panr maTpuIlpl IPUBEACHUEM K CTYIIEHYaTOMY BUILY
| -8 2 -6 3 -13|

13 13 5 17

1.2. Pemunth MaTpu4HOE ypaBHEHUE (1 —21 _( -2 3 5 \
P R
\

[x1 +2)C2 +x3=5

1.3. Pemuts cucremy no ¢popmynam Kpamepa 3%, =5x,+3x,= =7
2x +7x —x =13

L 1 2 3
2.1. Haricath pasiiosKeHHe BEKTOpa X 10 BEKTOPAM p,q,r X = {5,-12,1}, p= {1,-3,0},
g={1,-1,1}, r={0,-1,2}
2.2. BBIMHCIHTB IUIOLWA/b TapayLIeNorpaMMa, IOCTPOSHHOTO Ha BEKTOPaX a@ 1 b 0L — Yrol Mexy
BEKTOPAMU p U ¢

- = e x = T T
p|=2,
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2.3. Jlana nupaMuja ¢ BeplIMHaMu B Toukax 4,4,4;4,. A1(6,1,3), 42(6,-2,-3), 4,(2,2,0),
A4(-5,1,0)

Haiitu ninuHy MenuaHbl, IPOBEIECHHYIO U3 BEPIIMHBL A1 K pedpy 4,4,

3.1. Haiitu TouKy nepecedenus nmpsmMoi u miockoctn: X2 _y=3 _z+l x4 y40:-9=90,
1 1 -4

3.2. Haiitu TOuky P1 CHUMMETpUYHYIHO TOYKE P OTHOCHUTEIBHO MpsMOi /: P(O;—1;3) u
x-1_y =z

-1 1

3.3. Hamucath ypaBHEHHE IUIOCKOCTH O MPOXOJAIIed uepe3 TOUKy M, U NEPIEeHIUKYIIPHO

npsiMoi (MM, ): Mo(3;2;0), M, (415), Ma(2-1;4).

4.1. [lana xpuBas BTOPOTo MopsiaKa x> +4)? —12x +16y +16 = 0. [ToaydnTh KaHOHUYECKOE ypaBHEHUE

KPHBOW U MTOCTPOUTH .€€

’ ’ ’
4.2. CoctaBuTh MaTpHIly Tiepexo/ia oT 6a3uca e e ,e K 0a3ucy e ,e ,e , €CIu
1 2 3 1 2 3
é =2¢+é,+¢,; ¢ =¢—¢ +¢,; & =¢ +2¢, +¢,

Kpurepuu ouenkm:

- OLIEHKA «3a4YTEHO0» BBICTABIIACTCS CTYICHTY, €CIIU OH PETYJSIPHO B TEYCHHE CEMECTPA IIPEICTaBIISII
pELIEeHN 3a1a4, BBIITOJHUI TIOJHOCTHIO BCE 3aJaHUS U UX 3alIUTHII, OTBETUB HA BOIIPOCHI IIPENOIa-
BaTeJ;

- OLICHKA «HE 3aYTCHO» BBICTABIISIETCA CTYICHTY, €CIIM OH HEPETYJSIPHO B TEUECHUE CEMECTpa Mpe-
CTaBJISU1 PELIEHHUs 3a/1a4, BBIOJIHMII 3aJlaHHsI HE MOJHOCTBIO WM BOOOLIE HE MPEACTABISIT pabOThI
Ha MPOBEPKY, AOITyCKAET CYIECTBEHHBIE HETOYHOCTH B OTBETAX HA BOIIPOCHI ITPENOAABATEIS.

Jly1g ipoBeieHust TEKYILEro KOHTPOJISl 3HaHUHM CTYACHTOB B JUCTAHIIMOHHOM (popmare B pas-
paboTtanHbIX Kadeapoi «MaTemaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIEe (TPOOHbIE) Te-
CTBI.

3.2. IIpome:xxyTouHas aTTecTanus

[IpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJIUTCS MO OHUIIeTaM B YCTHOU (opme.
Bpewmst 111 moAroToBKM OTBETAa Ha BOIPOCHI HE Ooree 45 MUH.

buner BkiII04aeT TEOPETUUECKU BOIIPOC U 3a/1a4H.

KoMIinekTel 5K3aMeHallMOHHBIX OMJIETOB XpaHATcs Ha Kadeape «MaTemaTHKa.
Tunosbie BapHaHTHI OMJI€TOB NPUJIATAIOTCS.

KommnekT Bonpocos
10 TUCUUIUINHE

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

Nk v =
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8. IlpaBuno Kpamepa peiienus cucteM TMHEHHBIX YPaBHEHHIA.

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

10. Pemenne cucteM JIMHEHHBIX alreOpandeckux ypaBHEHUH METOI0M 0OpaTHON MaTPHIIbL.

11. Metox l'aycca perieHus: CUCTEM JTMHEHHBIX YpPaBHEHUH.

12. Penienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHHUI MeTo0M [aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanesnnu.

14. OnHopogHBIE CHUCTEMBI JTUHEWHBIX ypaBHeHUH. KpuTepuil cyliecTBoBaHUs HETPUBUAIBHBIX pe-
1(S312078

15. IlonsiTve BEKTOPA U JIMHEHHBIE OTIEpaIK HaJl BEKTOPAMH, CBOMCTBA OIlEepalii.

16. JIuneiinas KoOMOMHAIINSI BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCUMOCTh T€OMETPUYECKUX BEKTOpOB. Kpurepuii nu-
HEWHOM 3aBUCUMOCTH.

18. I[lonsarue 6a3uca. KoopauHatel BekTopa.

19. OproHOopMupoBaHHBIM Oa3uc. Pa3noxeHune BekTopa 1o BekTopam Oasuca.

20. YnopsimoueHHast TpOKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEEHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Hce.

22. YcnoBus OpTOTOHAIBHOCTH, KOJIJIMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

23. JIuHenHbIe MPOCTPAHCTBA.

24. Matpwuia nepexo/ia oT 6a3uca Kk 6a3ucy.

25. CobcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL.

AHaIuTHYECKasi FTeOMeTPHSs

1. Cucremsl KoopauHaT. [[ekapTOBBI NMPAMOYTOJIbHbIE KOOPAUHATHI HA IIJIOCKOCTH U B IPOCTPAH-
CTBE.

[Tongpuas cucreMa KOOpJIMHAT.

PaznuuHble TUTIBI ypaBHEHUN MNIOCKOCTH U MPSIMOIA.

Brrunciienue paccTossHUN MEXIy 1BYMsI TOUKaMH, TOUKOUW U MPSIMOM, TOUKOM U TJIOCKOCTHIO.
Borunicnenue paccTosiHUSI MEXAY CKPELIUBAIOIIUMUCS MPSIMBIMHU.

Boruncnenue yrioB Mexay IByMsl PSMBIMH, IPSMOM U TNIOCKOCTbIO, IBYMsI TNTIOCKOCTSIMH.
KpuBbie BTOpOro mopsiika ux reoMeTpuyeckue CBOWCTBa U ypaBHeHus. [IpuBeneHue kpuBoi
BTOPOTO MOPSJKA K KAHOHUYECKOMY BULY.

8. KanoHuueckue ypaBHEHHUS AILIUIICA, TUIIEPOOJIBI, TapadoIIbL.

9. VYpaBHeHHUE MOBEPXHOCTH BTOPOTO MOPSAKA.

10. Kanonunueckue ypaBHeHHs cephl, JITUIICOUIA, KOHYCOB, THIIEPO0IOUA0B, TapaboIOUI0B.

Nownbkwd

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. Omnpenenurenyu 1 UX CBONCTBA.
2. Pemuthb MaTpUYHOC YpaBHCHUC XB =4, €ClIH A:(l 2) |, Bzf_l 2)

2 1 Lo 1)
o +2x =-1
3. PemmTh CHCTEMY METOIOM OOPATHOH MATPHIEL | . 2 :
le _3XZ =12

4. JlaHbl BEKTOPBI @ =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBepHUTh — KOMILUIAHAPHBI JIH OHH.
Ecnu Her, HaiiTh 00beM apasuieienuIe/ia, OCTPOEHHOTO Ha BEKTOPax &b ,c.
5. Haiiti yroa Mexay BeKTopaMu a =(1,-2-2) U1 b =(2,0,1).

YTBepkaeHO Ha 3aceqaHuu Kadenpsl MaTeMaTHKu « 03» 05 2023 r., nporokon Ne 10

N.o. 3aB. kadenpoit H.B. BacunbeBa / /

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. Jluneiinas komOuHamus BekTopoB. basuc. Koopaunater BekTopa.

12 1)

|

2. BbluucnuTh onpenenutens Matpuilbl C = A", eciu A:f 1 0 J
01 1

. [4x1 = 2x2 +3x3 =12,
3. Pemute cucremy ypaBHeHui MetosioM ["aycca %x +5x =3x =1,
1 2 3

|20 433, 235 = 3.
4. Ilokazarb, yTO BEKTOpBHl m =(1,-1,2), n=(2,0,3), p=(-2,-1,1) 00pa3yroT Oa3uc B MPOCTPAHCTRBE.
5. JlaHo oOriee ypaBHEHHUE NPsMON  —2x+3y—5=0. Hamucate: ypaBHEHUE NPSAMOIL C YIIIOBBIM KO-
3¢ dunmeHTOM; ypaBHeHHE IPSIMON B OTpe3Kax; HOPMAaJIbHOE ypaBHEHUE MPAMOH.

YTBepxaeHo Ha 3acenannu Kadeapsl MareMaTuku « 03» 052023 r., mpoTtokoi Ne 10

H.o. 3aB. kadenpoit H.B. Bacunnesa / /

J1s mpoBeieH s TPOMEXYTOUYHOI'O KOHTPOJIS 3HAHUM CTYJIEHTOB B IMCTAaHIIMOHHOM (popmaTte
B pa3paboTaHHBIX Kadenpoit «MaremaTHka» OHJIAWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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