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1.  Heau, 327244 ¥ IJIAHUPYEMble pe3yJIbTaThbl 00y4eHHs 110
AUCHHUIIMHE

K oCcHOBHBIM 11€J15IM OCBOCHHMSI TUCIIMIUINHEI «JIMHEelHas anrebpay» CiieyeT OTHECTH:

. BOCIIUTAHHE y CTYJCHTOB OOIICH MaTeMaTHUECKON KyJIbTYpHI;

. MpUOOpETEHUE CTYIEHTaMH IIMPOKOT0 Kpyra MaTeMaTHUYeCKUX 3HAHWN, YMEHUI U HaBbI-
KOB;

. pa3BUTHE CITIOCOOHOCTH CTYIEHTOB K MHIyKTUBHOMY U JIEYKTUBHOMY MBIIIJICHUIO HAPS Ly
C Pa3BUTHEM MAaTEeMaTHUUYECKON UHTYULINH;

. yMEHHE CTYJCHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEIbHOTO N3YUEeHUS Y4eOHOM U HAyuHOM
JUTEPATYPBI, COACPKAILIEH MaTEMAaTUYECKUE CBEICHUS U PE3yJIbTaThI;

. dbopmupoBaHUE y CTyIeHTa TpeOdyeMoro Habopa KOMIIETECHIINH, COOTBETCTBYIOIIUX €TI0

HaITpaBJICHUIO IIOATOTOBKHU U O6CCH6‘II/IB8.IOH_[I/IX €ro KOHKypeHTOCHOCO6HOCTb Ha PpBIHKE TpyJda.
K ocHOBHBIM 3aga4aM OCBOCHUA JUCIHUITIIMHBI «JInaeiHas anrera " AaHAJIUTHYCCKAsA rCOMETPUS
CJICAYyCT OTHECTU:

. OCBOCHHE CTYACHTAMH OCHOBHBIX IOHITHIA, METOJIOB, (POPMUPYIOMIMX OOIIYIO MaTeMaTH-
YECKYIO OJrOTOBKY, HEOOXOAMMYIO JUIsl YCIIELUIHOTO peIIeHUs IPUKIAIHBIX 3a/1a4;
. MOJITOTOBKY CTYJICHTOB K JIESITEIFHOCTH B COOTBETCTBUU C KBATM(PHUKAIIMOHHON XapaKTe-

pHUCTHKOI OakanaBpa 1o HalpaBJIeHHIO, B TOM 4YKciie ((OpMUPOBAHUE YMEHUH UCTIOIB30BATh OCBO-
€HHBIC MATEMATHYECKHUE METO/IBI B TPO(ECCHOHABHOM IeATETHHOCTH.

OO6yuenue no mucuuivinHe «JIuHeiHas anreOpa» HampaBieHO Ha (HOpMHUpPOBaHHE Y 00ydaro-
HIMXCS cleayromux komnereHui B cooreTctBrn ¢ @PI'OC 09.03.01 MudopmaTrka U BEIYUCITH-

TebHasl TEXHHUKA, YTBEPXKICHHBIN MprKka3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®eneparuu ot 19.09.2017 Ne 929:

Koa u HanMeHoOBaHHe KOMIEeTEeHIIMHA

NHaukaTopbl J0CTHKEHUST KOMITe-
TeHINH

YK-1. CriocobeH ocymecTBIsITh TOUCK, KPH-
TUYECKUH aHaNu3 U CUHTE3 HHPOpPMAIIHH,
MPUMEHSTh CUCTEMHBIN TTOJIXO TSl PEeLICHUS
IIOCTABJICHHBIX 3aJa4

NVYK-1.1. Ananusupyer 3aaady, BbIICTAS €€
0a30Bble COCTABJISIOIINE

NYK-1.2. OcyniecTBisseT NOUCK, KPUTUIECKH
OLIEHUBAeET, 0000IAeT, CUCTEMAaTU3UPYET U
pamxkupyeT nHpOpMaluio, TpeOyeMyIo s
peleHus MOCTaBICHHOM 3a1a4n

NYK-1.3. PaccmaTpuBaeT u npejaraer pa-
LIUOHAJIbHBIE BAPUAHTHI PEILIECHUS TIOCTaBIICH-
HOM 3a7a4¥, UCIIOJIb3Ysl CUCTEMHBIN MOIXO0/I,
KPUTHUYECKH OLICHUBAET UX JTOCTOUHCTBA U
HEJ0CTaTKU

OIIK-1. Cnoco0GeH NpUMEHSTh €CTECTBEHHO-
Hay4HbIE U OOIIEWH)XEHEPHbIC 3HAHUS, Me-
TOJIBI MATEMATHIECKOTO aHAIN3a U MOJEIIH-
pPOBaHUs, TEOPETUIECKOTO M IKCIIEPUMEH-
TAJIFHOTO MCCIIIOBAHNUS B TPOQECCHOHATIb-
HOU IEeATEIbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI BEHICIICH MaTeMa-
TUKH, METO/Ibl U MOJIEJIN, IPUMEHSIEMbIE B pa3-
JUYHBIX 00aCTIX.

NOIIK-1.2. Ymeer npuMeHsSITb METOJbI JHUC-
KpPETHOW MaTeMaTHUKH, CUCTEMHOTO aHaln3a,
MaTeMaTHYEeCKOTO MOJCIUPOBAHUS MJIsI HC-
CIeIOBaHMUs M Pa3pabOTKH MPOQecCHOHATb-




HBIX 3a1a4 U npoueccom HpI/IMCHHTB Marema-
TUYECKOE OOecIieueHrne NMpu MOJCIMPOBAHUN
MPUKIIQJIHBIX U HH(POPMAIIMOHHBIX MTPOIECCOB.
HMOIIK-1.3. Baageer MeToaMu COCTaBJICHUSI
MaTeMaTHYEeCKUX MOJIEICH U pelieHus 3a1a4
JUHEHHOTO ¥ HEMTMHEHHOr0 MPOrpaMMUpPOBa-
HHAL.

2.  MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumnnmHa oTHOCUTCS K oOsi3aTtenbHON yactu Oioka bl: Moayns «MaTtematnueckue JUCITH-
IUTMHBD.
B ocHOBHOM yacTu:
e MaremaTUUYECKUN aHAJIN3;
e JlucKkpeTHBIE CTPYKTYPbI U KOMIIBIOTHHT;
e OcHoBrl UKT;
OCHOBBI IPOrpaMMHUPOBAHUS.
B yactu, popmupyemoit yuacTHukaMu 00pa3oBaTeIbHBIX OTHOLICHUM:

. CraTtucTudeckre MeTo/ibl BE0-aHAIUTHKY;
. ANTOpUTMBI U CTPYKTYPBI JAHHBIX;
. MatemaTrueckne METO/ bl aHAIN3a JaHHBIX.

3. CTpykTypa u cojepKaHue TUCHUIINHBI

OO6m1as TpyJ0€MKOCTh AUCIUIUIMHBI COCTABISET 3 3a4eTHBIC eAMHUIIBI -108 gacos.

3.1. Buapl yueOHo# padoThl U TPYI0EMKOCTH

°
3; Bua yueoHoii pa6oThl Komriecrso Cemecrp 1
4acos
1 | AyautopHble 3aHATHS 48 48
B ToM uucne:
1.1 | Jlekuun 16 16
1.2 | CemuHapcKue/IpakKTHUECKUE 3aHIATH 32 32
1.3 | JlJaboparopHble 3aHATHS - -
2 | CamocTosiTeqbHAsI padoTa 60 60
3 | IlpomexkyTouHasi aTTecTauus
9K3aMEH 2 C)
Hroro 108 108

3.2. Temarnyeckui IJIaH U3yYeHHUS TUCITUTLTHHBI

Pasmemnién B mpminoxenuu 1 k padoueit mporpamme.

3.3. Coaepskanue pa3iesioB TUCHUNINHbBI

BBeaenue

[Ipenmer, 3a1aun U copepkaHue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo M pojib B IOArOTOBKe 0akanaBpa, CBA3b C IPYTMMHU AUCHUIIIHHAMU.
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Pa3nes 1. DiieMeHTBI JIMHEHHOMH aJaredpbl

Tema 1. MaTpuusbl U onpeaeTuTe 4.

[Tonsitue matpunl. Buasl matpui. JleiictBus Hag maTputiamu. Onepaiuu HaJ MaTpyuliaMu
U uX cBoicTBa. OmnpenenuTeNn, UX CBOMCTBA U BhIUMCIeHUs. [loHATHS MUHOpA U anredpanye-
CKOTO JIOTIOJTHEHHS. Paziioxenune onpenenuTess 1Mo 2JIeMeHTaM CTPOKH WM cTosiona. Beraucie-
HUE OTPEICTUTENICH Pa3IMYHOTO TOPSIKA.

OOpatHasi MaTpulla U AITOPUTM €€ BBIYHCICHUA. DJIeMEHTapHble peoOpa3oBaHus Mart-
putil. [IpuBeneHne MaTpuIbl K JUaroHaJIbHOMY WIIM TpallelMeBUIHOMY BHy. MaTtpuuHas ¢popma
3aIMCH CUCTEMBbI IMHEHHBIX anreOpandeckux ypaBHeHUH. Panr maTpuiisl.

Tema 2. Pemienne cucTeM JJUHEHHBIX AJIre0pandecKuX YpaBHEHUIA.

CucteMsbl TMHEHHBIX aaredpandyeckux ypaBHEHUH, OCHOBHbIE MOHATHSA. Perienue cucrem
JUHENHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonoM oOpaTHOit MaTpuiibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenne npon3BoabHBIX CUCTEM JIMHENHBIX YPABHEHUH METOJOM
lNaycca. Penienne oqHOPOJHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. KpuTtepuii cyliecTBOBaHNs HETPU-
BHAJIBHBIX PELICHUN.

Pa3znen 2. DiieMeHTbI BEKTOPHOM ajredpbl

Tema 1. JIuneitabie onepanuu HaJ BEKTOPaAMH, UX CBOWCTBa. JIMHEITHbIE KOMOMHAITUHY BEK-
TOpOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cucrtemsbl BeKTOpoB. EquH-
CTBEHHOCTb Pa3JIOkKeHHsI BeKTopa 1o 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIAHHOE NPOU3BECHMS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIunciieHne CKaasipHOro, BEK-
TOPHOI'0 U CMELIaHHOT'O IIPOU3BEACHUM BEKTOPOB, 3aJaHHBIX KOOPAUHATAMYU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. JIluneitasie nmpoctpancTBa. [lonsTre 6a3uca mpocTpaHCTBAa TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHUIIbI TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6asucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBL.

Pa3zgen 3. KoMmiekcHbIE YHCIa U MHOTOYJICHBI

[TonsiTne komIiekCHOTO ynciia. GopMbI 3aICH KOMIUIEKCHBIX yucenl. JlelcTBus HaJ KOMILIEKC-
HbIMU unciaamu. @opmyia Myaspa. M3BiedeHre KOpHS N-0H IOJIOKUTEIBHON CTEIIEHU U3 KOM-
TUIEKCHOTO YKcia. Pa3noxeHne MHOTOwIeHa Ha MHOKHUTeTH. OCHOBHAS TeopeMa anreOpsl.

Paznen 4. AHaMTHYECKAS TeOMETPHUA

Cucrembl KoopauHaT. JlekapTOBBI IPSIMOYTOJIbHBIE KOOPIMHATHI HA INIOCKOCTHU U B TPOCTPAHCTBE.
[Tonspuas cucrtema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Pasnuunble TUIIBI ypaBHEHUH IUIOCKOCTH M YPAaBHEHUH NIPSIMOM (HA MJIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienne pacCTOSTHUM MEXAY IBYMsSI TOUKaMH, TOYKOW M MPSIMOM, TOUKOHN U TIJIOCKOCTHIO.
Brluncnenue paccTosiHUS MEXAY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Beruucnenue yrioB Mex1y ABYMs IPSIMBIMU, IPSIMOM U INIOCKOCTBIO, IBYMsI INTOCKOCTSIMHU.
Tema 2. KpuBble 1 NOBEpPXHOCTH BTOPOI0 MOPSIKA

KpuBbie BToporo nopsijika, ux reoMeTpUYECKUE CBOMCTBA U ypaBHeHU . [ [puBenenne kpuBoi BTO-
poro nopsiika K KAHOHUYECKOMY BUIY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHWYeckue ypaBHEHUS CEPhI, SJUTUTICON A, KO-
Hyca, rurniepoosonia, napadbosaonsa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIInHe «/InHeliHas anredpay»

Ne 3ansTHs Tewma 3ansTHS

1 Paznea 1. DiieMeHTBI JIMHeHHOM anredpbl. MaTpulibl, 1eHCTBUSA
HaJ MaTPHUIIAMH.

) Onpenenurenu, UX CBOMCTBA U BblUMCIEHHE. MaTpuyHas 3aluCh
CUCTEMBbI JIMHEHHBIX YpaBHEHUH.

3 OOpatHasi MaTpUIIa ¥ €€ BEIYHCIICHHE.
CucTeMbl TMHEHHBIX anreOpandecKux ypaBHEHH, OCHOBHBIE T10-

4 HATHS U onpeziesieHus. Perenue cuctemM TMHEHHBIX YpaBHEHHI
MeTosioM Kpamepa, MeTo1oM 00paTHOM MaTPHITHI

5 Pemenue cuctem NMHEHHBIX YpaBHEHUM MeToaoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemiu.

6 Meron ["aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPaBHEHUH.

OHOpOHBIE CUCTEMBI JTMHEHHBIX YPaBHEHUH.

Pa3nges 2. DiieMeHTBI BeKTOPHOIH anredpsnl. Bexropsl. JInnen-
HbI€ OIlepalliy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHENHOE Ipo-
7 CTPAHCTBO T'€OMETPUUYECKUX BEKTOPOB. IIOHATHE NMHENHONU KOM-
OuHanuy BeKTOpOB. JIMHEWHO HE3aBUCHUMBIC U JMHEWHO 3aBUCH-
MBbIE CUCTEMBI BEKTOPOB.

[TonsiTHE Ga3uca MPOCTPAHCTBA TEOMETPUIECKHX BEKTOpOB. Koop-
8 IuHATHl BekTopa. OpTOHOpMUpOBaHHBIN O6a3uc. KomnnHeapHOCTb,
OPTOTOHAJIBHOCTh M KOMILIAHAPHOCTH BEKTOPOB.

CkansipHOoe IpOU3BEEHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpPHOE MPOU3BEICHHUE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CwMmemiaHHOE TIPOU3BENICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qrclieHue o0bema mapasiesenunea U TupaMuIbl. Y CJI0BUE KOM-
10 IJIAHAPHOCTH BEKTOPOB. BhIunciaeHne cKaisipHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aJJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3uce.

Jluneiinble mpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO Tpo-
CTpaHCTBA.

Martpuna nepexona ot 6a3uca k 6asucy. [IpeoOpasoBanue Koop-
JIMHAT BEKTOpa NpH M3MEHEeHWH Oasuca. JIMHEeHHbIe omepaTophl,
JIENCTBUS ¢ JUHEHHBIMU orneparopamMu. COOCTBEHHbIE BEKTOPHI U
CcOOCTBEHHBIC 3HAUCHUS] MATPHIIBI

11

Pazgen 3. KomiuiekcHBI€ YHCJIA ¥ MHOTOWIeHBI MHOKECTBO
KOMIUIEKCHBIX uKces. @OpMBbl 3alTMCH KOMIUIEKCHBIX uKcen. Jlei-
CTBUA HAJd KOMIIJICKCHBIMU YHUCJIAMMU. PaSJIO)KCHI/IC MHOTI'OYJICHA Ha
MHOXXHUTEJIH, OCHOBHASI TEOpeMa aareOpsl

12

Pa3nea 4. AnanuTnyeckasi reoMeTpus

CucrteMbl KoopAauHaT. Pa3auyHble TUIIBI YPABHEHHUH MJIOCKOCTH

14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSIMOM HA TUIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3anMHOe pacnoiokeHue NpsIMBIX Ha INIOCKOCTH U B IPOCTPAH-
cTBe. Bpluncienne pacCTOSHUN MEXy IBYMsl TOUKAMHM, TOUKOH U

13




npsiMOl. BbruncineHne paccTOssHUS MEXKIY CKpEUIMBAIOLIMMUCS
npsMbIMU. B3anmHOe pacrnosiokeHue MmiockocTed. Buruncienue
pacCTOSTHUN MEKY TOYKOHN U INIOCKOCTBIO

16 KpuBbie BTOporo nopsiika ux reoMeTprHuecKkue CBOMCTBa. Y paBHe-
HUS 3JUTHIICa, TUIepOoibl, mapadonsl OOmIee ypaBHEHUE KPUBOU
BTOpOTO nopsiaka. [IpuBeneHre KpUBO BTOPOTO MOPSIKA K KaHO-
HUYECKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIKA

4. YueOHO-MeTOAN4YecKOe M HH(POPMAITMOHHOE 00ecreYeHue

4.1. HopmaTuBHbie 10kyMeHTBHI 1 'OCTHI

®denepanbHblit 3ak0H 0T 29 aexadps 2012 roma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
®Oenepaunn» (C IBMEHEHHUSIMU U IOTIOJIHEHUSIMU );

®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBICIIETO0 00pa3oBaHus - Oa-
KajaBpuar 1o HanpasieHuto noarotosku 09.03.01 Madopmarrka 1 BHIYMCIUTENbHAS TEX-
HUKa, yTBepkAcHHBIN [[prkazom MunuctepcTBa oOpazoBanus u Hayku PO ot 19 ceHTsa0ps
2017 r. N 929 "OG0 yTtBepxkaeHuu ¢enepaibHoro... Penakius ¢ uamenenusmu N 1456 ot
26.11.2020

[Ipuxa3z Munucrepcta odpazoBanus u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6 yTBep-
xnaeHuu [lopsiaka opraHu3anuy 1 OCyLIECTBICHUs 00pa30BaTeNbHON AEATEIBHOCTH 110 00pa-
30BaTeNbHBIM IPOrPaMMaM BBICIIET0 00pa3oBaHMs — IporpaMMamM OakanaBpHuara, porpam-
MaM CIELHMAIUTETA, IPOrPaMMaM MarucTpaTypsl;

[Mopsnok mpoBeeHus TOCYAapCTBEHHONM UTOTOBOM aTTecTally o 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICILIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMaM CleluaInTeTa
U TIporpaMMaM MarucTparypsl, yTBEP>KACHHBINH npruka3oM MunoOpHayku Poccun ot 29
nroHsa 2015 r. Ne 636;

[Tono>xeHne o0 MpaKTUYECKON MOATOTOBKE 00YYarOIIUXCs, YTBEPKIACHHOE MTPUKa30M MUHU-
CTEpCTBa HAYKHU U BhICIIETO oOpa3zoBanus Poccuiickoit @enepanuu 1 MUHHUCTEPCTBA MIPO-
ceenienust Poccuiickoit denepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccuoHaIbHOM e TeNbHOCTH U cepbl MPodhecCHOHATBHON AEATENbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBILNE MpOrpamMMy OakaiaBpuara (J1ajee - BBITYCKHUKH), MOTYT
OCYILECTBIIATh MPO(PECCHOHATBHYIO 1€ATEIbHOCTB!

06 CBs13b, MHPOPMALIMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH (B cepe MPOeKTHpOBa-
HUS, pa3pabOTKH, BHEPEHUS U HKCIUTyaTallul CPEJICTB BHIYUCIUTEIBHON TEXHUKH U UH(DOP-
MAaIMOHHBIX CUCTEM, YIPABICHUS UX )KU3HEHHBIM ITUKIIOM)

4.2. OcHoBHas JuTepaTypa:

3abonorckuit B.C. Jluneiinas anreOpa u aHaIMTHYECKasi reoMeTpust (Y4eOHBIH KOMIUIEKC):
yuebHoe rmocobdue, 2-e uzn. Crep. M.: U3a-so UHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
Hue: OakanaBpuar).

Cuporuna W.K. Jluneiinas anredpa v aHaTUTHYECKAs TCOMETPHSI: HHTEPAKTUBHBIA KypC:
yuebHoe nocobue st By3oB. CII6, M3n-o Jlans, 2022. 180 c.

Kypc nexuuii mo nuHelHoi anredpe U aHATUTHIECKO# reoMeTpun: yaeoHoe nmocoodwue. // Kya-
psasueB b.1O., Matsm B.1., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMUI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIi pecypc. ]



4.3. JlomousHMTeJbHAsl JIUTEpaTypa:

1. Kpatkuil kypc BbIcHIeld MaTeMaTHKH [DIEeKTpOHHBIH pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3yo6kos B.T'., Jsxosckuii B.A., Mapteinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHUKH JJIs1 TEXHUYECKUX BBICIIUX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

3. Wnbun B.A., Ilo3usk O.I". Ananutuueckas reomerpus. M.: Hayka. I'naB. pen-us ¢puzuko-ma-
TeM. IuT-pbl, 1988. 224 c.

4. bexnemuuies, /[.B. Pemenne 3anau u3 Kypca aHaJIUTUYECKONM F€OMETPUM U JMHEHHOU aj-
reOpsl [D51eKTpOoHHBIHN pecypc]: yued. mocolue - DneKTpoH. 1aH. - MockBa: ®uzmartiut, 2014.
- 192 c. [Pexxum poctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHa.]

4.4. DuekTpoHHBbIEe 00pa3oBaTeJibHbIE PeCyPChl

[IpoBeneHune 3aHATHIA U aTTeCTAlNi BO3MOXHO B AMCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMbl JAUCTaHLIMOHHOrO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTuka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazgenam
POTPaMMBI:

Hasanue D0P
Jlunelinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKAs TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anre6pa m aHamuTu- | https://online.mospolytech.ru/course/view.php?id=462
9eCcKasi TeOMETpHs

Pa3pabotannbsie DOP BKJII0UAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Hopsiiok mpoBeneHust pabOT B JUCTAHIIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEJIbHBIMH PacIio-
PSDKEHUSIMU ITPOPEKTOpa MO0 yueOHOM paboTe 1/UiIu LEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxaplii cTyneHT obecriedeH MHAWBHUIyalbHBIM HEOTPAHUYEHHBIM TOCTYIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

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

HNHTepHeT-pecypehl BKITIOYAIOT Y4EOHO-METOIMUECKHE MaTEepPHUalbl B AJIEKTPOHHOM BHUJE, MPE-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaTremaTH4ecKoro oOpa3oBaHUs

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

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

[Tone3nple yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBl HA CaiTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(DOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOHN ceTh « THTEpHET» sl OCBOCHUS

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

4.5. JIuieH3M0HHOEe U CBOOOIHO paclpocTpaHsieMoe MPOrpaMMHoe odecrnevyeHmne

Ne| HammenoBanue | Pazpaborunk 1O HoctynHocTh Ccblika Ha Ennnblii peectp

(mpaBoo0.J1aga- (IMUeH3UOHHOe, | POCCUIICKUX MPOrpaMM st
TeJIb) cB00OOHO pac- 9BM u B/l (npun Haanuuu)
NMPOCTPaHsieMoe)




1 | Astra Linux | OO0 JInteH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [MoitOduc OO0OO "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'NUN" 75

4.6. CoBpemeHHbIe npodeccnoHaIbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHeT, JOCTYNHBIX 1JIs1 OCBOCHHUS JMCLHMIJIMHbI:

HBIX CTAH/IapPTOB BBICIIETO 00-
pa3oBaHUs

Ne HaunmeHoBaHue Ccbuika Ha pecypce JocTynHoCTh
NupopManmoHHO-CIIPABOYHBIE CHCTEMbI
HoctynHa B cetu UH-
Stack Overflow https://stackoverflow.com/ TepHeT 0e3 orpaHuye-
HUM
Nudopmanmonusie pecypcsl
http:// www.consultant.ru HoctymHo
Ceru Koncynprantllmtoc
[Topran ®enepanbHbIX roCy-
apCTBEHHBIX 00pa30BaTeIlb-
Aap P http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TepHeT 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop.ru/ | Joctynna B cetu 1n-
TepHeT 0e3 orpaHuye-
HUM

IIpodeccuonanbHbie 0a3bl JaAHHBIX

baza nanHbBIX HAy4YHOH HIIEK- http://www.elibrary.ru HoctymiHo

TPOHHOU OMOIHOTEKHN

(eLIBRARY.RU)

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

— monuTeMarndeckas pedepa-
TUBHO-OMONIMOTrpaduieckas u
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HayKkoMmeTpuieckas (Oubamo-
MeTpuueckas) 6a3a TaHHBIX

5. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHne JUCHMIIHHbI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCUTETA 00ECIIEYNBACT MPOBEACHIE BCEX BUIIOB
3aHSTHH, TPEyCMOTPEHHBIX YUYEOHBIM TIAHOM, M COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM H
MPOTUBOTIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaTtematuka» He pacrnonaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM H UCTIONb-
3yeT yueOHbIe ayJUTOPHH U3 001Iero (hoHaa yHUBEPCUTETA.

[Tpy HEOOXOMUMOCTH IS IPOBEICHHUS MHTCPAKTUBHBIX MMPAKTHYECKUX 3aHATHH UCTIOIB3Y-
I0TCSI KOMITBIOTEPHBIE KIJIAaCChl YHUBEPCUTETA.

6. Meronuyeckue peKOMeHIAlMU
6.1. MeToauveckne peKOMEHIAUMH /ISl MPENOAaBaTe sl 10 OPraHUu3aluu 00yUeHust

[Ipexne Bcero, caenyeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO IPAKTUUECKH BECH U3Y-
yaeMblii UMU MaTepuai He TpeOyeT Kakoi-1100 CrenranbHOM (JOMOTHUTEIHHON) TOATOTOBKY U
BITOJTHE MOJKET OBITH YCIIEIIHO U3YYEH, €CIH CTYJCHTHI OyIyT MOCEIATh 3aHITHS, CBOCBPEMEHHO
BBITIOJHATH JOMAIITHHUE 3aJaHHsI ¥ TTOJIb30BaThCs (MIPH HEOOXOAMMOCTH ) CUCTEMOM TITaHOBBIX KOH-
CyJbTallMil B TE€UEHHE Ka)KJOr0 ceMecTpa. Boienmune B Kypc MaTEMaTHKU pa3/ieibl SBISIOTCS
KJIACCUYECKHMH, B TO 7K€ BPEMS OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIUPOKOE pac-
IPOCTPAaHEHNUE Ui PEIICHUs] Pa3HOT0 poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. X ocBOEHHE MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, APTYMEHTHUPOBAHO MU SICHO CTPOUTH
YCTHYIO M IUCBMEHHYIO PeUb, YCTICITHO MPUMEHSITh HAKOIUICHHBIE 3HAHHS B MPO(eCCHOHANBHOM
JeSATEIbHOCTH.

HeobOxonumo ¢ camoro Havasia 3aHSATHI PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIUTEPATYPY, @ B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB J1JIsl IOATOTOBKH K 9K3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEyeT 0053aTEIbHO MPOUHPOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOYHOM aTTeCTAllUU MO AUCLUILIMHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUSIX JIOMYCKa K MPOMEKYTOYHON aTTeCTalliy, IPUMEHSIEMBIX BUAAX POMEKYTOUHOTO KOH-
TPOJISL.

W3noxxeHne TeopeTHUeCcKoro Marepuana JOHKHO CONPOBOXKAATHCS WIUTFOCTPATUBHBIMU
npUMepaMu, TIIATEIbHO OTOOPAHHBIMU IPernoaBaTelieM TakK, YTOObl TEXHUYECKUE TPYJHOCTH U
BBIKJIQ/IKH [P PEIIECHUH 3a7]a4i HE OTBJIEKAJIN OT IJIABHOTO: OCMBICIICHUS UJIEU U CYTH ITPUMEHSI-
eMbIX MeToJ0B. CllelyeT Bcera yKas3blBaTh IIPUMEPBI IPAKTUUECKOIO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHAX YpaBHEHUH U HopMyI.

[IpakTuueckue 3aHITUS JOJHKHBI ObITh OpraHU30BaHbI MpeEroiaBaTeeM TakuM o0pa3om,
YTOOBI OCTABAJIOCh BPEMsI HA MEPUOJUYECKOE BBIMOIHEHHE CTYAEHTaMU HEOONbILION caMOCTOsI-
TeIbHON pabOTHI B Ay JUTOPHH ISl IPOBEPKH YCBOCHUSI U3JI0)KEHHOTO MaTepuaa.

[IpenonaBaTesns, BeAyIIHUNA MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBHIBATh y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EMHYIO0 CUCTEMY 0003HAYCHHIA.

[IperonaBaTernto cieayeT M0OMBATHCS CUCTEMAaTHYECKOW HENpPEpHIBHOW PadOTHI CTY/ICH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTYICHTOB U MIPUBJIEKATh MX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKYpCax.

CryZneHT IOJKEH OUlylaTh 3aMHTEPECOBAHHOCTD NPENOJABATENs B JOCTUKECHUM KOHEY-
HOTO pe3yJibTaTa: B NMPUOOPETEHHH OOYYaIOLIUMUCS MPOYHBIX 3HAHUM, YMEHUM W BiaJeHUS
HAKOIUICHHOM MH(OpMaIueil Ui pelieHus 3a1a4 B NpoecCuOHANbHOMN 1eATeIbHOCTH.

6.1.1. O0pa3oBaTeJbHbIC TEXHOJIOTHH
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Bo3MoxHO poBe/ieHNE 3aHATUI U aTTEeCTalui B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
cTeMbl auctaHimoHHoro ooydyenus yuusepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTemaTHKa» EKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cum. m.4.4) .

[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA Mo yueOHOH paboTe W/Miu HEeHTPOM y4eOHO-METOINYECKOM paboTHI.

6.2. MeToauyeckue yKazaHus JJis1 00y4aIOUIUXCH 110 OCBOCHUIO
JTUCHHUILIHHBI

Pa3nes: 31eMeHTHI THHEHHOH aaredpbl

Martpuusl 4 onpeaenauteau. [Ipexe Bcero, CTyIeHT IOJDKEH MOHSAThH, YTO MaTpUIIA —
9TO TabnuIa yncen (mpuyeM dTa Tabiauia MOKET HIMETh OJIMHAKOBOE YHUCIIO CTPOK M CTOJIOIIOB, a
MOKET OBITh U IPSIMOYTOJILHOH ), @ ONIPEISTUTENb- 3TO YHCIIO, 3alMChIBAEMOE B BUIC KBaIPaTHON
TaOJINIIBI, TO €CTh ONMPEACIUTEIIN CYIECTBYIOT TOJIBKO y KBAPATHBIX MaTPHIL.

Crenyer oOpaTuTh 0c000€ BHUMAaHKE HA ONEPALIUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MAaTPHUIL
U TTOHATH, KAKUM TIOJy4YaeTCsl TOPSAI0K MAaTPHIIBI — Ipou3BeieHus. OCOOCHHOCTh MaTPHIL TAaKKe
COCTOHUT B TOM, YTO MPOU3BEICHNE MAaTPHUIl HE IEPECTAHOBOYHO, TO ecTb AB # BA .Cnenyer 00s-
3aTeIbHO YOCIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIIHME 33 1aUH.

BaxxubIM siBiIsieTcss TOHATHE 0OpaTHOW MaTpuibl. Hamo 3HATH yClIOBHE CyIIECTBOBAHHUS
00paTHOM MaTPHIIBI M AJITOPUTM €€ TocTpoeHus. [locie ee BRIYHMCICHUS [eJecO00pa3Ho JenaTh

TIPOBEPKY MPABUILHOCTH PEIIeHHs, BHITOIHUB ONeparuio yMHoxkeHns A A = E (1omKHa Homy-
YUTHCS €IUHUYHAS MATPHIIA)

[Ipu u3ydyeHnu onpenenurTeneld Haa0 YeTKO YCBOUTH MOHATHS MHHOPA, alreOpandecKoro
JIOTIOTHEHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompenenutens. [Jis OCBOGHUSI TEXHUKH BBIYHC-
JICHUsI OTpeACTUTENeH 1eIecoo0pa3Ho, BIOpaB MPOM3BOJIBHBIA ONMPEICITUTENh BhIIIE TPETHETO
HOPSI/IKA, PACKPBITh €r0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSISI Pa3JIOKCHHE U 10 CTPOKaM U 1O
cronb6mam. OOparuTe BHUMaHHUE, KAaKHUE CTPOKH (CTOJIOIBI) TPEAMIOYTUTEIFHEE BEIOUPATH JIJIS pac-
KPBITUS OTIPEACTUTENS, YTOOBI yIPOCTHUTH €T0 BhluncieHue. OcobeHHo 3(h(HEeKTUBHO BBIYUCICHHE
OTIPENICIIUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPEOOPA30BAHUMN, TPUBOASAIINX €TI0 K TPEYTOJIHHOMY
BUJTY.

[Ipu u3ydeHun pemieHnii CucTeM JIMHEUHBIX anreOpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHUE, ITPEIKJIC BCETO, HA TIOHATHE PEIICHUS CUCTEMbI U YCIIOBUS CYIIECTBOBAHUS pellie-
HUH B 3aBUCHMOCTH OT COOTHOIICHHS MKy PAaHTOM MaTPHIIbI, PAHTOM PaCIIMPEHHOW MATPHUIIBI
CUCTEMBI M YHCJIOM HEM3BECTHBIX U ypaBHeHUU. OOpaThTe BHUMAHUE HA yCIIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOi Marpuibl. BHuMaTensHO pa3depuTe mpuMephl perieHus
NIPOM3BOJILHBIX CHUCTEM JIMHEWHBIX ajireOpanuecKux ypaBHEHUH MeToqoM [aycca (BBeneHue Oa-
3WCHBIX U CBOOOIHBIX IEPEMCHHBIX ).

Pa3nes: JeMeHTbI BEKTOPHOM aaredpsnl

[Ipu m3ydeHnn naHHOW TeMbI OOpaTHTEe BHHMAHHWE HA JIMHCHHBIC ONEpallid HaJ BEKTO-
paMu, Ha OHATUS JTMHEHHOW HE3aBUCUMOCTH M JIMHEHHON 3aBUCUMOCTH BEKTOPOB, Ha (PyH/1aMeH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
YKCHHE BEKTOpa 1Mo 0a3ucy.

3HaTh ONpeeNeHne, TeOMETPUIECKIE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO W CMEIIAHHOTO
NPOM3BEICHUS BEKTOPOB, GOPMYJIBI [T X BBIYMCICHHUS B BEKTOPHON U B KOOPUHATHOW (opMe.
OO0s13aTenbHO 3HATH U YMETH MTPOBEPSITH YCIOBUSI OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HApHOCTH BEKTOPOB.

Pa3nen: koMmiIeKcHbIE YMCJIa U MHOTOYJI€HbI

B arom paznene, npexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIIH-
pPEHUEM TOHSITHS JICUCTBUTEIHHBIX YHCEIl, 3HATH ONPEICICHUE U TPHU (POPMBI 3aITUCU KOMITICKC-
HOTO YHcIa (a1redpandecKyro, TPUrOHOMETPUIECKYIO U TIOKa3aTeIbHYI0 ), TCOMETPUUYCCKYIO HH-
TEPIIPETAINIO KOMIUIEKCHOTO YHCJIa ¥ B3aMMHO-0/THO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
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KOMILIEKCHBIX YHCET U MHOKECTBOM TOYEK KOMIUIEKCHOW TIIOCKOCTH. 3HATh hopMyny Diiepa.
KommuiekcHble 4nciia MOKHO M300pa)xaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM IIOCKOCTH.
[TosToMy omepanyu CoKEHHsI M BHIYUTAHHUS KOMIUICKCHBIX YHCEJI MOTYT OBITh CBEJICHBI K OTlepa-
IIUSIM CJIOKEHUS U BBIUUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hazo 3HaTh ¥ yMeThb BBIIIOIHATH ONEpallud YMHOKEHHS, ICJICHNUS, BO3BEICHHS B TIOJI0XKH-
TEIbHYIO CTENEHb KOMILIEKCHBIX YHCEN, 3alMCAaHHbIX B TPUTOHOMETPUYECKOM (popme, n3Bieye-
HUSI KOPHS N-0# CTENEHN U3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMaHHE HA TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTb J100as anredpandeckas ornepamus HaJl KOMIUICKCHBIMU YUCIAMU HE BBIBOJUT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCE.

Hano 3HaTh paziauyHble BUABI PAa3I0KEHUS MHOTOWIEHA HA MHOXKUTEIH ISl CITy4aeB, KO-
I/1a Cpey KOpHEl MHOTro4JIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHUS Oy IyT
UCIIOJIb30BAThCs, HApUMEp, B MHTETPAJbHOM MCYHMCICHUU TNPH BBIYUCICHHUM HHTEIPAJIIOB OT
JIPOOHO-paMOHATBHBIX (DYHKITUH, TIPH PEIICHUN JTUHEHHBIX OJHOPOAHBIX AUddepeHIInaTbHBIX
YPaBHEHHI N-TO TMOPSIIKA C IOCTOSTHHBIMU KO3 (PUIIEHTAMH.

Pazgesn: Anaaurudyeckasi reoMeTpust

[Ipu n3y4eHNN aHATUTUYECKON T€OMETPUU CIIEIYET, IPEXKAE BCETO, IIOHATD, YTO €€ 3aJa4eil  5B-
JSIETCSl U3YYEHHE TE€OMETPUYECKUX OOBEKTOB MPH MOMOUIN aHATUTUYECKUX METOJOB ajareOpsl u
MaTEMaTHYECKOI 0 aHalu3a. B 0CHOBE Takoro noaxoAa JeKUT METO KOOpJAUHAT, BIIEPBBIEC CUCTE-
MaTu4decku npuMeHeHHBIN P. JlekapTroM. OCHOBHBIC TIOHITHS TEOMETPHUH (TOUYKA, TpsiMasi, TJI0C-
KOCTb) SIBJIIIOTCSL HEONPEACTIAEMBIMH, U JUIsl UX OMMCAHUS NMPUMEHSETCS aKCHOMAaTHUYECKUN Me-
TOJ1, TO3BOJISIFOIINM YCTAaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MEXKTy MHOKECTBOM TOUYEK
IpSMOM U MHOKECTBOM JICHCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTU CHCTEMY KOOPAUHAT.
Hazno yetko ycBouTh pasnuyuHbie GOpMBI YpaBHEHHH MPSAMOM U IIIOCKOCTH YMETh NePEXOIUTh OT
onHOU (GopMbl K aApyroi. ClieayeT OCMBICIUTD U YCIIEIIHO MPUMEHATh PEIIEHUs KJIACCHUECKUX
3a/la4 aHAJIUTUYECKON r€OMETPUHM O B3aUMHOM DPACIIOJNIOKEHMM MPSIMBIX U IUIOCKOCTEH, YMETh
OTIPECIIATh YIJIbl U PACCTOSIHUS MEXKAY PA3TUYHBIMUA T€OMETPUYECKUMU O0BEKTaMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIIEUIHOE M3Y4YeHHE TUCUUIUIMHBI «JIuHeiHas anreOpay,
npuoOpeTeHrue He0OXOIMMBIX KOMIIETEHIIUN, YMEHUI U HABBIKOB BJIa/ICHUS MAaTeMaTUYECKUM arl-
napaTroM TpeOyeT OT CTYJICHTOB OOJBIION CaMOCTOSATEBHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJMMBIX Ha CAaMOCTOSITENIbHYIO padOTy B COOTBETCTBUHU C YUEOHBIM ILIa-
HOM, OOJIbIIIE YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUbI Ay IUTOPHBIX 3aHATHUI.

7. ®OHJ OLCHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEICTB MpescTaBiieH B [Ipunoxkennn 2 Kk pabodeit mporpaMMme M BKIIOYACT
pasnaensl:

1. MeTopI KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB 00YUYEHUS

2 llIxana 1 KpUTEPUU OLIEHUBAHUS PE3YIHTATOB O0YUCHHUS

3. O1ieHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomMexkyToUHasi arTecTanus
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Ilpunoyxcenue 1

TemaTn4ecknil MJIaH cOePKAHUA TUCUUILINHBI «JInHeliHas anredpa»
10 HANIPABJIEHUIO MOATOTOBKH
09.03.01 «MadopmMaTrKa M BHIYMCINTEILHAS TEXHUKA
Hampasnennocts (mpoduiab MOATOTOBKH)
Beb TexHoJsiornu
®opma 00yveHHsi: OUHAA
I'ox nadopa: 2023/2024

(bakanagp)
Buasbi yueoHoii padoTsl,
BKJII0YAsI CAMOCTOSITEILHYIO Buabl caMoOCTOSATEIbHONH PAdOThI Dopmbl
=3 arrecra-
5 = padoTy CTyICHTOB, CrynenrToB |
Paszpnen 2 S I
[?)
S = U TPYI0EMKOCThH B 4acax
n/n CP | KC
J | II/C | JIad C P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
IlepBblii cemecTp
Paspnen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redpsl Mampuyul, oeticmsus Had mampu- 1 1 2 2 3
yamu.
Onpenenurenu, UX CBOMCTBA M BBIYHUCIIE-
Hue. MaTtpudHas 3anuch CHUCTEMBI JIMHEHU-
12 PIFH 1| 2 2 3 +
HBIX YPaBHEHHIA.
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Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OOpaTHas MaTpHIla U ee Beluucienue. Mat-
pUYHAas 3alUCh CUCTEMBbI JUHEHHBIX ypaB-
HEHUN.

1.4

CucreMbl TUHENHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHSTHSI U ONpEie-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHui Mmetogom Kpamepa, metogom oopat-
HOM MaTpPHUIIbI

1.5

Pemenue cucrem JTMHEHHBIX YpaBHEHUN
meronoM ['aycca. Panr marpunel. Teopema
Kponekepa — Kanemnnu.

1.6

Merona ["aycca B IpOM3BOJIBHBIX CHCTEMAX
JMHENHBIX ypaBHEHUNH. OTHOPOAHBIE CH-
CTEMBbI IMHEUHBIX YPaBHEHUH.
CamocrosiTesibHas padora Nel B ayauTo-
PMH 10 JIMHEHHOH ajredope

1.7

Bexkropsl. JIuHeiiHbIE OnIepany Hal BEKTO-
pamu, ux cBoicTBa. JInHelHbIe KOMOWHA-
AU BEKTOPOB. JIMHEWHO HE3aBUCUMBIE U
JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
Boiiaua 3aganuii PI'P Ne2 mo BekTOpHOIi
ajreope.

1.8

[lonarue OGasuca. KoopauHatel BekTOpa.
KomnHeapHOCT, OpTOrOHAIBHOCTH U KOM-
IUIAHapHOCTh BEKTOPOB.
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1.9

CkaniipHO€ MPOU3BEACHUE BEKTOPOB U €TI0
CBOMCTBA. BekTOpHOE NMpoOU3BENECHNUE ABYX
BEKTOPOB, €TI0 CBOMCTBA.

1.10

CMmemianHOe TIPOU3BEICHUE TPEX BEKTOPOB
U ero CBOWCTBa. Bruncienune odbema ma-
paienenumneaa. YcClIOBUE KOJUIMHEApHO-
CTH, OPTOTOHAITBHOCTH ¥ KOMILTIAHAPHOCTH
BEeKTOpoB. OPTOHOPMUPOBAHHBIN Oa3uc.
Brraucnenue CKaJaspHOTO, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEICHUH BEKTOPOB, 3a-
JTaHHBIX KOOPJWHATAMU B OPTOHOPMHUPO-
BaHHOM Oaswce.

CamocrosiTesibHas pa6ora Ne 2 B ayauTo-
puM 110 BEKTOPHOI ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca K 0Oasucy
npeoOpa3oBaHre KOOPJIMWHAT BEKTOpa IMpH
n3MeHeHnu 6azuca. CoOOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAYECHUS JIMHEHHOTO Ore-
paTopa.

11

1.12

Paznea 3. KomiiekcHble 4HcCJIa H MHO-
ro4jeHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. DopMBbI 3aMUCU KOMIUIEKCHBIX YHCET.
Onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
Pa3znoxxeHne MHOrodJieHa HAa MHOXXHTCIIH
OCHOBHAs TeOpeMa aJreOpbl

12

1.13

Pa3nen 4. AHaqimTHYecKasi reoMeTpHs
Cucrembl koopauHaTr. Paznuusble THIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo amaauTn-
yecKOi reoMeTpuu

1.14

PasnuuHble TUIIBI ypaBHEHUH IPSMOM Ha
IJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3aumHOe pacrnosokeHue nNpsMbIX Ha II0C-
KOCTH U B IIPOCTPAHCTBE. Brruncienue pac-
CTOSIHUM MEXIy ABYMs TOUKAaMHU, TOUKOU H
psiMoil. B3anMHOE pacnonokeHne IocKo-
cTell. Beruncienne pacCTOSHUM MEXKLY TOU-
KOU U IJIOCKOCTBIO

CamocrositeibHas pabora Ne 3 B aynuro-
PHMH 110 AHAJIMTHYECKOI reoOMeTPpHH

15

1.16

KpuBsle BTOporo nopsijka ux reoMeTpuye-
CKUE CBOHCTBAa. YpPaBHEHUs >JUIMICA, T'H-
nep6oibl, mapabonsl OOmiee ypaBHEHUE
KpUBOW BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOrO TMOpsJKAa K KaHOHUYE-
ckomy Buay. [loBepXHOCTH BTOpPOTrO TO-
psiika

16

dopMma aTTrecTalum

21

Bcero yacoB nmo jucunJInHe

16

32

60

PI'P

cam
pao.
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Ilpunoocenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCLUTIJINHE

«J/Iuneitnas aaredpa»

Hanpasnenue noarorosku: 09.03.01 «MlHpopMaTrKa U BEIYMCIUTEIbHAS TEXHUKAY.
[Tpodunb: «Bed TeXHOTOTHIY.

Kagenpa: «MaremaTka»

1. MeToabl KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs

JIJ1 KOHTpPOJISl YCIIEBAEMOCTH U Ka4eCTBa OCBOCHMSI TUCLIUIUIMHBI HACTOSIILEN IPOrpaMMOii
IIPEyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXKYTOYHAs! aTTeCTalMs (3K3aMEH).

2. IIkajia ¥ KPUTEPUHN OLIECHMBAHUA Pe3yJIbTATOB 00y4eHMsI
DopmMa NPOMEKYTOYHOM aTTECTALMH: IK3aMeH

[IpomexyTouHas aTrectanus o0yyaronuxcs B (popMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOU paboThI, IPeTyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 110 1aHHOM JUCIIH-
IUIMHE, TIPU 3TOM YUYWTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAaeMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTeNeH! JOCTIKEHUS 00yJarolMMHUCS TIAHUPYEMBIX PE3yJIbTaTOB 0O0YUYEHHs 1O
JTUCIUIIMHE POBOJIUTCS MPENoaBaTesieM, BEAYIIUM 3aHATHS 10 AUCUUIIMHE METOJIOM SKCIIEePT-
HOM oueHkH. [lo uTOoram mpoMexKyTo4HO# aTTecTaluy MO AUCUUIUIMHE BBICTABIISETCS OIL[CHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

IIkaJia oneHUBaAHUA Onucanmne

BelnosiHeHBl Bce 00si3aTesIbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIC
nporpaMMoil quctUIinHel. CTyZIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMCHUH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
OtinyHO TabJIUIIaxX, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HAaBBIKAMH, IPUMEHSET UX B CUTyalUsX IOBBIIICHHON CJIOKHO-
ctu. IIpm >TOM MOryT OBITH JOMYIICHB HE3HAUYUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPYJHEHUS INpHU IMEPEHOCE 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIAPTHBIC 3aa4H.

BrimonHeHsl Bce 00s13aTelIbHbIE YCJIOBHSA TOATOTOBKH CTY-
JeHTa K NPOMEeKYTOYHOH AaTTecTallMu, MPEIyCMOTPEHHEIC
Xopomwo IPOrpaMMoi JUCHUILTMHEL CTYIEHT I€MOHCTPUPYET COOTBET-
CTBHE 3HaHWH, YMEHHH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TaOJMIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
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HaBbIKaMU. B TO ke BpeMsl IIpy OTBETE JOIyCKAET HECYILIECTBEH-
HbI€ TOTPELIHOCTH, 3aJa4d PELIACT C HEIOYETAMH, HE BIIHSIO-
IIMMH Ha OO X0 pereHusl.

Y 10BIIETBOPUTEIIHBHO

BelnosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil quctumInHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [1I0KA3aTENISIM, IPUBEICHHBIM B
TabJIMIIaxX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho moxa3piBaeT HernmyOoKue 3HaHMsI, IPU OTBETE HE
JIOITyCKaeT IrpyObIX OMUOOK MIIH MPOTUBOPEUNH, OJJHAKO B (Op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsI CBSI3b MEXIy aHa-
JN30M, apryMEHTalMeil U BBIBOJAMHU, B PELICHUM 3aJa4 MOTYT
coJiepKaThes rpyoble omuOKU. /11t moayyeHus: IpaBUIIbHOTO OT-
BeTa TPEOYIOTCSl YTOUHSIONINE BOTIPOCH.

HeynosnerBoputenbHo

He BoimosniHeHbl 00s13aTe/IbHBbIE YCJI0BUSI MOATOTOBKH CTY-
JeHTa K NPOMEKYTOYHOH aTTecTallMH, MPEIyCMOTPEHHBIE
nporpamMmoit auctuiinibl, UJIW cTyaeHT neMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUN, YMEHUMN, HABBIKOB NMPUBEJICHHBIM
B TaOJIMIIaX, JOIMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, IPOSBIIAETCS
OTCYTCTBHE 3HAHUMW, YMEHHI, HABBIKOB IO PAIY IOKa3aTelei,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS TPU ONEPHU-
POBAHMU 3HAHUSMU U YMEHUSIMHU.

7.3. OneHo4HbIE CpeACTBA

IlepeyeHb 01IeHOYHBIX CPEACTB MO AUCHUILJINHE

«JIugeiias ajareopa»

HaunmenoBanue [Ipencrasnenue one-
No Kpatkas xapakTepucTuka O1eHOYHOTO
OLIGHOYHOT'O Cpe/I- HOYHOTO CpE/ICTBA B
/1 cpeacTBa
CTBa DOC
1 KonTponbHas (ca- CpenctBo NpoBepKH YMEHHU NPUMEHATh | KOMIIIEKT KOHTpOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIC 3HAHUA IS PEIICHMs 3a7a4 | HbIX 3aJJaHui 1O Ba-
pabota ONPEAEIEHHOr0 TUMA IO TEME WIN pa3- | pUuaHTam
nen
(KP) g

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTBo MPOBEPKU YMEHUN MPUMEHSTH
MOJIyYCHHBIE 3HAHMS IO 3apaHee OIpelie-
JIEHHOW METOAMKE I PpELICHUs 3ajad
WU 3aJaHUld 10 MOXYJX WIM JUCLHU-
IUIMHE B IIEJIOM.

Kommuiekr 3amanuit
ISl BHITIOJTHEHUS pac-
YeTHO-TpapUIeCcKOit
paboThI
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CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crieraibHas 0ece/ia meIarornaeckoro pa-

YCTHBIH ompoc co- | O0THHKA ¢ 00Yy4aromuMCsl Ha TEMBbI, CBS- Bompocsr no
3 OecenoBaHue, 3aHHbIC C M3y4aeMOM AUCIUIUIMHON, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTAHHOE HA BBIACHEHHE 00hEeMa 3HAHMI LMILIAHEI

00y4YaroIerocsi Mo ONpeeiIeHHOMY pa3-
JeNy, TeMe, IpobiemMe | T.11.

Cucrema cTaHIapTH3MPOBAHHBIX 3aaHUIMA,
Tect MO3BOJIAIOIIAS aBTOMAaTU3UPO- DOHJ TECTOBBIX

(T) BaTh MPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3a/1aHui

HUI ¥ yMeHuil o0yyaromerocs.
5 | Ox3amenanuonubie | CpeCcTBO MPOBEPKHM 3HAHWHN, yMEHHH, | DK3aMeHAIIMOHHBIC
OneTs HaBBIKOB. MOXKET BKIIIOYATh KOMIUIEKC T€O- | OHIIETHI.
PETHYECKUX BOIMPOCOB, 3ajady, MpaKTHUe-

(Ob) . [lIxana oreHMBaHUS U
CKUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomexxyTouHas aTrTecra- Ok3ameH (D) 1) ycrao (V)
s (ITA)

2) nuceMmenHo (IT)

7.3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPE/ICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS [IJIs1 KOHTPOJISI OCBOCHHS 00YUAIOIIUMHUCS Pa3/IeioB
TUCHUIUIUHEL, ipueM PI'P.

Coaepixanue pacueTHO-rpadguyeckoil padoThl.

PacuetHo-rpaduueckas padora Nel no JmHeiiHoii aaredpe.

Kpatkoe conepxanne pacaeTHO-TpaguuecKoil pabOTHI:

Martpuipl U onpenenuTenu. Pemenne cucteM JUHEHHBIX anreOpanyecKuxX ypaBHEHUIH MeTodaMu
lNaycca, Kpamepa u 06paTHOI MaTpHILIbI.

PacuyerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpatkoe cogepxanue pacueTHO-rpapuueckoi paboThI:

BexTopsl, aeiictBust Haj BekTopaMu. CKalisipHOE, BEKTOPHOE, CMEIIaHHOE TPOU3BEICHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMEeTPHH.

Kpatkoe cogepxanue pacueTHO-rpapuueckoi paboThI:

Paznuunble BUABI ypaBHEHUH MPSAMOM U INIOCKOCTH. B3auMHOE pacmnosoKeHne IpsIMbIX Ha IUIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiiekT 3agannii 1)1l BbINOJHEHU S
pacuetHo-rpaduyeckux pador (PI'P)

no nucuumirae JInaeiHas aareopa
(HaMMEHOBaHUE JUCLUTITNHBI )

PI'P Nel, yactp 1

-1 1 0 2
3amanue Nel. /lansl MmaTpunst A= 1 3 2 | uw B=|{0 -3 3
4 0 -3 1
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Boinonnuts aeiictus: A° + 8B .
3amanne No2. [Tpo0IKUTh JaHHOE MaTpudHoe paBeHcTBO (2A+3B)* —4A4> —6AB = ...

Y TIPOBEPUTH €T0 I MaTpull 4 U B U3 IepBoro  3aJaHus.

3aganue Ne3. BoIUHCIUTE ONpEaeIUTeNb ABYMS CIIOCOOaMHU: Pa3I0KEHHEM IO IEPBOI CTPOKE U
pa3IoKEHUEM 10 IEPBOMY CTOJIOLLY.

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

3amanne Ne4. JIns qaHHOM MaTpHUIIBl HAUTH oOpaTHY0 MaTpuily. CrenaTh IPOBEPKY.

I 0 2
I 1 0}
-1 2 3

3amanue No5. Pemuts Marpuynoe ypasaenne AXB = C (maiiti X). Caenath IpoOBEPKY.

P R N P

3amganne No6. HaiiTu paHr MaTpHIlbI.

1 -1 2 3 7
0 4 3

2 8 9 15
3 -8 2 6 20

PI'P Nel, 3agaHus 10 pelICHUIO CHCTEM JIMHEHHBIX aJre0pandecKux ypaBHeHHI
3ananue Nel. Pemuts cucremy meronoM Kpamepa. Cnenats mpoBepky.

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

3amganne No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTPHIIHL.

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

3anmanue Ne4. Pemuth HEOTHOPOIHYIO crcTeMy MetofoM ['aycca. Halitu oOriiee pemieHre u yacT-
HOE pEIlIECHNUE.

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

3amanne NoS. Pemmth oHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
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2x; +6x, —=9x, - 9x, =0

4x, —5x;+x, =0

3x,4+3x, = 7x;—4x,=0"

X, —3x,+2x,+5x,=0
PI'P Nel, yactp 2
3ajanue Nel. TTokasaTh, uTo BEKTOPH 71, 11, p 0Opa3yloT 6a3uC B MPOCTPAHCTBE U PA3TOKHUTH
BekTop a mo stomy basucy: m =(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a =(5,—-4,13).

Bamanne Ne2. JlaHbl BEeKTOPBI 777 ¥ 1 . BBISCHUTH — KOJUTHHEAPHBI JI BEKTOPBI @ U b .

m=(28,-8,8),n=(-21,6,—-6), a=2m+n,b=27n—m.

VAN
n|=2,(m,n)=135", a=6n-m.

, €CITN |%|=6\/§,

3amanue Ne3. Halitu |a_

Baganve Ned. Jlan A ABC.Haiitu £ B,ecn A(1;—-1;2), B(3;3;2),C(7;1;2).

Bamanne Ne5. Tlpu Kakux 'x' BEKTOppl d U b TepHEHAUKYIAPHbBI?

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

3amanne Ne6. Haiitu 1iomiaip mapauiesiorpaMma, IIoCTPOSHHOTO Ha BEKTopax @ u b .

N

G = 20 — 57, b = + 7, ﬁ|:3,(m,ﬁ):%.

m| =12,

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

Bamanne Ne8. Jlaubl BeKTOpBI d, b, C . BBISCHUTH — KOMIUTAHAPHBI JIH BEKTOPHI. ECITH BEKTOPBI HEe

KOMIIJIaHapHBI, TO HalTH 00bEM napajjejcnmiic1a, HoOCTpOCHHOI'0 Ha BEKTOPax E, b , cu onpenc-

JIUTH — KaKyl0 TPOHKY OHH 00pa3yIoT.
a(l;—1;5),b(2;4;-2),¢(3;0;1).
3azmanue Ne9. Jlns nuHeitHorO onepaTopa 4 3aaaHbl 00pa3bl 0a3UCHBIX J1eMeHTOB Ae , Ae,, Ae,
. 3ammcats MaTpuIly onepatopa A B 6a3uce e, €,, €, ¥ HaiiTh 00pa3
JJIEMEHTa X .

Ae =7Te +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
X=2e —4e, +e,.
3apanue Nel0. Haiiti coOCTBEeHHbIE 3HaUEHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oasmce MaTpureid 4 = ( 7 2) )

PI'P Ne 1, vactn 3
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3ananue Nel. TIpsamas [, mpoxoauT yepe3 Touky A mapamiensHo Bektopy ¢ . Ilpsimast [, mpo-
XOJIUT Yepe3 TOUKy B meprneHaAnKyIspHO BEKTOpYy 71 . HalTi TOYKY nepecedeHusl MPSIMBIX U YOl
mexny mumu, ecmn - A(3;5), g (1;3), B(0;5), n(-3;4).

3aganue No2. [lana npsimast /. [Ipsimast /, mpoxomut uepes Touku A u B . Haiitu paccrosiHue oT

TOUKH TepecedeHust IpAMbIX [, U [, 1o npsiMoii /, .

Jx=-8t-3 ) . oe B
ll'{y=3t+4, A(490)9B(7a3), 13.9)(: 12y+2—0

Baganne Ne3. Haiitu paccrosiaue ot Toukn M|, 10 IIIOCKOCTH @ , IPOXOAIIEH Yepe3 TOUKy A

IepIeHANKYISIPHO BekTopy 7, ectu M (0; 1;7), A(2;-1;4), 71 (6;22;-3).

3aianue Ned4. Haiitu yrosi Mexay IIIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOAIIEH Yepe3 TOUKH
A, Bu C,ecm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3apanue NoS. 3amucaTh KAHOHMYECKHE YPAaBHEHMS IPSIMOI, 3aJaHHON OOLIMMH ypaBHEHHUSIMHU.

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

Bamanne Ne6. Haiiti TouKy mepeceueHust IpsiMOi /¥ TIIOCKOCTH @ W yTOJI MEK/Ty HUMH.

x+2:1:2_1; a:x+2y-3z-12=0.
3 4 -2

l:

3aganue Ne7. Tlpsimast /, mpoxoxut uepe3 Touku 4 u B. Ilpamas [, mpoxoauT uepes Touxy M
HEPIEHANKYJISAPHO IUIOCKOCTH ¢ . HaliTn yromn Mexay npsiMeiMu /, U [, ¥ BBIICHUTD — JICXKAT JIH

OHM B OJTHOM IJIOCKOCTH HJIN CKpPCIIUBAKOTCA.

A9;-31), B(4;4;,—5), M (-1;11;—11), a:2x+3y—z—1=0.

. L (x+3)? 2
3ananue No8. Jlns naHHOW KpUBOM u + 2o yKa3aTh (POKYCHI, SKCIIEHTPUCHUTET, TUPCK-

49 25
Tpuckl. [locTpouTh KpUBYI0, N300pa3UTh (HOKYCHI, AUPEKTPHUCHI.

Bamanme No9. IIpuBectn ypasaenue kpuoit 9x” —25y” —18x+200y —616=0 k xaHOHHYC-

CKOMY BHJly U IOCTPOUTH KPHUBYIO.
KonTtposbHble 3a1anus (mpuMepbl)

Bapuanr.

1. Haiitu 3HaueHUa MaTpUYHOTO MHOTOWIEeHa F (A)

-1 0
f(x)z—x3+2x2—x+3,A=[3 2J
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2. Haiitu panr MaTpuiisl IpUBEIeHUEM K CTYIIEHYaTOMY BUIY

1 2 1
3. BIYMCIUTH ONpeeIuTeNb NPUBEACHUEM K CTYIIEHYaTOMY BUIY 3 -5 3
2 7 -1

4. Haitti Mmatpuity, oOpaTHyi0 maHHOH (a). Pemmth MmatpudaHOe ypaBHEHHE (0)
1 2 1

(@ |3 -5 3 (6)(1 _2JDX=[_2 3 Sj
s -3 4 3 -1 0

5. Pemnts cucteMy ypaBHeHUH. YKa3arh o0lee U 0JJHO YaCTHOE pereHue (a).

Pemuth cuctemy ¢ momolpr0 00paTHOM MaTpullsl 1 1o hopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x;=5
(@) 13x, +7x, —=2x;—4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13
Bapuant
L. PacricaTh pasioikKeHue BEKTOpa X 110 BEKTOPaM P, ¢, I
x={5-12,1}, p=1{1,-3,0}, ¢ ={1,-11}, r={0,-1,2}

2. KonnuHeapHsl 11 BEKTOPBL p U ¢ ?

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

3. Jana nupamuna c BepurHamu B Toukax A A, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), A4,(-8,7,10), 4,(-3,4,-2)
Haiitn:

a) yroin mexay peopamu 4 A4,, A4,

0) 00beM MUPaAMUIBI

B) JUIMHY BBICOTHI OIyILIIeHHOW Ha rpanb 4 A4, 4,

I) HaiiTH JUIMHY MeIUaHbl, IPOBEACHHYIO U3 BepIuuHbl A, K pebpy A, A4,

4. BBIYMCIIUTS TUIOIIAIb NapajljIeorpamMMa, MOCTPOEHHOTO Ha BEKTOpax @ U b & — yroy Mex1y BEKTO-

pamu ; I/I(}
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- = /4
p|=2.|q|=2, =7

Bapuant

1. Haiitu paccrosaue ot Touku M|, 10 MIOCKOCTH (M MM, ):
M, (—9;10;2), M1(0;7;—4), M, (4;8;—1), M3(—2;1;3)

| x+y+2z-2=0
2. Beimucarbh KaHOHUYECKOE YpaBHEHHUE TIPSIMOIA:

x—y-=3z4+6=0

x=2 y-3 z+1

Hx+y+2z-9=0.
1 4 4

3. Haiitu TouKy nepecedyeHus nNpsiMoil U MIIOCKOCTH:

x=1 y

z
4. Haiiti Touky F, cummerpuunyro Touke P oTHOcHTenbHO npsivoit /: P (O;—1;3) u == T

1 -1
5. HammcaTp ypaBHEHHE IIIOCKOCTU ¢ TIPOXOAsIIeH uepe3 Touky M M NepHeHIUKyISIpHO psIMOi
(M1M2)3 M, (3;2;0), M, (4;1;5) , M, (2;—1;4).
6. HaiiTi KOocHHYC yIiia MEKAY IJIOCKOCTAMH O U Q. :
o, :3x-y+3=0, o, : x-2y+5z-10=0
BapuanT 3a1aHuii TPOMEKYTOYHOI0 TeCTA
3 -1 7 2 4

£ 2 -6 -3 -13
11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemuth MaTpU4HOE ypaBHEHUE [X =
-3 4 3 -1 0

1.1. Haiitu paHr MaTpHIbl IPUBEIEHUEM K CTYTIEHUaTOMY BUIY

X +2x,+x,=5
1.3. Pemmmts cuctemy o ¢popmymnam Kpamepa 3x,=5x,+3x;, =7

2x, +7Tx, —x; =13

—

2.1. Hanucats pa3noxeHue BeKTopa X II0 BEKTOpam ;,Z],; ;C = {5,—12, 1} R ; = {1,—3,0} , é = {1,—1,1} ,
r=1{0,-1,2}

2.2. BBIYHCIIHTS IIOMAh Napa/LIeIorpaMMa, IIOCTPOCHHOro Ha Bektopax d u D O — yron Mexty Bektopamu puq

2.3. JlaHa nupamMua ¢ BEpIIMHAMH B TOUKaX A1 A2 A3 A4 . Al (6, 1, 3) R A2 (6, -2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)

Haiitu nnuny Menuansl, IpOBEJCHHYIO U3 BEPILIUHbI Al K pedpy A2A3
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x-2 y-3 z+1
1 —4

3.1. Haiitd TOUKy HlepecedeH s MPSIMOiA U TUIOCKOCTH: ux+y+2z-9=0.

x—1
3.2. Haiit Touky E CHMMETPHYHYIO TouKe P OTHOCHTENBHO TPAMOii [ P(O, —1; 3) U T = ll = %

3.3. Hanmcathb ypaBHEHHE IIOCKOCTH (Y mpoxojsimeii gepes Touxy M o M TIEPIIEHMKYIIAPHO  MPSIMOH (M M 2) M 0 (3; 2; O)

L M, (41:5), M, (2-14).

4.1. Jlana kpuBast BToporo nopsiaka x° + 4 y2 —12x+16y+16 =0 . IToxyunTh KAHOHUYECKOE yPABHEHNUE KPUBOW U IOCTPOUTS .€€
!

’ /
4.2. CocTaBuTh MaTpHIly nepexoza ot 6asuca e,,e,,e; k basucy €, ,e, ,€; , eciu

= _ "= = .3 _2 _3 = .= = - =
€ =26 +é,+¢,; ¢ =¢ —¢6,+¢6;; é; =¢ +2¢, +¢

Kpurepum ouenku:

- OLICHKA «3a4YTE€HO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYJISIPHO B TEYEHUE CEMECTPA MPEACTABIISI
pellIeHus 3a/1a4, BHITOJIHII MOJTHOCTBIO BCE 3a/1aHUS U UX 3aIIUTUJI, OTBETUB Ha BOIPOCHI Mpernoja-
BaTeJIs;

- OIICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH HEPETYJIPHO B TEUCHHE CEMeCTpa Mpe-
CTaBJISUT PEIICHUSI 33]1a4, BBIMOJHUI 33/IaHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPEACTABISI paboTh
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI MPEIOo1aBaTers.

J1n1st ipoBeieHNsI TEKYIIEero KOHTPOJIS 3HAHWUH CTYIEHTOB B AUCTAHIIMOHHOM (opMare B pa3-
pabotaHHbIX Kadenpoit «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS TPOMEKYTOUHbIE (TIPOOHBIE) Te-
CTHI.

7.3.2. IlpoMexyTOYHAS ATTECTALMUA
KoMmuiekT Bonpocos
JUHEWHASA AJITEBPA

Martpuiibl, TAIIBI MaTPHUII.

Onepauuu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOXEHUE TPSIMOYTOJIBHBIX MAaTPHIL.

MatpuyHas ¢popma 3alTUCH CUCTEMbI TUHEHHBIX anreOpanyecKux ypaBHEHHM.

Onpenenurenu U UX CBOKCTBA.

[onsarue onpenenutens. MUHOPHI U adredpanyecKue TOMOIHEHHS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE MOHATHUS U ONPEIECICHHUS.

[IpaBuno Kpamepa pemienus cucteM JMHEWHBIX ypaBHEHUN.

OOGpartHas maTpuIia 1 €€ BRIYUCIICHUE. Y CIOBHE CYIIECTBOBAHUS 00pATHON MaTpPHIIBI.

10. Pemenue cucteM TUHEHHBIX aNreOpandeckux ypaBHEHHH METO0M OOpaTHON MaTPHIIbIL.

11. Meton I'aycca penieHrst CUCTEM JTMHEMHBIX YPaBHEHUH.

12. Pemienne npon3BOIbHBIX CUCTEM JIMHEWHBIX ypaBHEHUI MeTogoM ["aycca.

13. Panr matpuuel. Teopema Kponekepa — Kanennu.

14. OnHOpoaHbBIE CUCTEMBI JIMHEUHBIX ypaBHEeHUH. Kpurepuii cynecTBoOBaHUS HETPUBUAIIBHBIX pe-
LICHUH.

15. IloHsATHE BEKTOpA U JINHENHBIE ONIEpallMy HaJl BEKTOPAMM, CBOMCTBA ONEpaLIni.

16. JIuneitHast KOMOMHAITHS BEKTOPOB.

17. JInneiinas HE3aBUCUMOCTD M JIMHEHAS 3aBUCUMOCTh T€OMETPUYECKUX BEKTOpOB. Kpurepnii nu-

HEWHOMN 3aBUCUMOCTH.

WX kW=
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18. [Monsitue 6a3uca. Koopaunatel BekTopa.

19. OproHopmupoBaHHbIi 0a3uc. Pa3inokeHne BeKTopa 1Mo BeKTopam Oas3uca.

20. YnopspodeHHas TpOKa BEKTOPOB.

21. CxansgpHoe, BEKTOPHOE U CMEIIaHHOE ITPOU3BEICHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3zuce.
22.YcnoBusi OpTOrOHAIBLHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe TPOCTPAHCTBA.

24. MaTtpuna nepexoja oT 0a3uca k 0asucy.

25. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUST MATPHIIBI.

AHanuTH4YecKas reomMeTpus

1. Cucremsl kKoopauHaT. [[ekapTOBbI NPSIMOYTOJIbHBIE KOOPJIMHATHI HAa TJIOCKOCTH U B MPOCTpaH-
CTBeE.

[TonsipHas cucrtema KOOpAMHAT.

PaznuuHble TUIIBI ypaBHEHUH TIJIOCKOCTH U MPSMOIA.

Brruncnenue paccTosHuil MEXTy ABYMsI TOUKaMH, TOUKOM U MPSAMON, TOUKOU U MIIOCKOCTBIO.
Boruncnenue paccTosiHUS MEXAY CKPEIMBAIOIUMUCS IPSIMBbIMHU.

Brruncnenue yrioB MexaIy AByMs IPSIMBIMU, TIPSIMOM | MJIOCKOCTBIO, ABYMSI IIJIOCKOCTSIMHU.
KpuBbie BTOporo nopsiika ux reoMeTpu4eCcKre CBOMCTBA U ypaBHeHUs. [[prBeneHne kpuBoii BTO-
poro nopsiika K KAHOHU4ECKOMY BHITY.

8. Kanonumueckue ypaBHEeHHUs 3JUIUIICA, TUTIEPOOIIBI, TapadoIbI.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHEHUS CPEPHI, DITUTICONIA, KOHYCOB, THIIEPOOJIOH OB, Tapab0JIONIO0B.

Nk e

DK3aMeHAIIHOHHEIE OMJIEThI

Haznauenue: Vcnonb3yroTces 11 mpoBeAeHUs MpoMexyTouHoi arrectanuu (ITA) mo quciumnnuze
«Jluneiinas anrebpa.
PernameHnrt sk3amena: - Bpemsi Ha OATOTOBKY T€3UCOB OTBETOB - A0 45 MUH.

- Croco0 KOHTPOJIS: YCTHBIE OTBETHI.
KoMIiekTsl 9K3aMEeHalMOHHBIX OMJIETOB JOJKHBI cofiepkaTh OnneToB Ha 25-30% Ooubliie uyncia
CTYZICHTOB B Ipymrie (XpaHsaTcs Ha Kadeape «MaremaTukay).
TunoBbie BApUAHTHI ONJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAH S POCCUMCKOM ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIITEI'O OFPASOBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

@axynpTeT 0a30BbIX KOMIIETEHIHH, Kadenpa «MaremaTtika»
Hucuunnuna «JIuneitnas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenureny U UX CBOKCTBA.

1 0 1)

o +2x, =-1
3. Pemuth cucreMy MeToA0M 0OpaTHON MAaTPHUIIBI nren .
2x,-3x, =12

4. JlaHbl BEKTOpHI a =(-5,9,3), b =(-3,1,-2), =(-8,10,-10). [IpoBepuTh — KOMILJITAHAPHBI JIA OHM.

2. PemnTh MaTpu4yHOE ypaBHEHHE XB= A, €ciu A:[l2 2} B:(_1 2]

Ecnu Het, HaiiTh 00beM MapaiieenuIieia, IOCTPOEHHOI0 Ha BEKTOpax a,b,c.
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5. Haiitu yron Mexay Bekropamu a = (1,-2,-2) u b =(2,0,1).

YTBepkIeHo Ha 3aceqaHuu kadpeapsl MaremMatuku «_03» 05 2023 r., mporokos Ne 10

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

MMHUCTEPCTBO HAYKU U BBEICHIEI'O OBPA30BAHMS POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJIEHWE BBICIHIEI'O OFPA3OBAHU S
«MOCKOBCKHNH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM NOJMUTEX)

®axynbTeT 6a30BBIX KOMIIETEHITHIH, Kadenpa «Matemaruka
Huctumuaa  «JIuaeitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHamus BeKTopoB. basuc. KoopauHaTs! BekTopa.

1 2 -1
2. Breruncauts onpeaenanuTelb MaTpulpl C = AT ,ecnmm A=(3 1 0.
{o 11 }
4x; —2x, +3x3 =12,
3. Pemmure cucteMy ypaBHEeHHI MeTonoM ['aycca < x, +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tlokasatb, 4TO BEKTOpHl m =(1,-1,2), 7 =(2,0,3), p=(-2,~1,1) 0Opa3yroT 0a3uc B MPOCTPAHCTBE.
5. JlaHo oOriee ypaBHeHue npsimoli  —2x+3y—5=0. Hanmcars: ypaBHEeHHE NPSMOH C YTIOBBIM KO-
s duMeHTOM; ypaBHEHHE IPSIMOM B OTPE3Kax; HOPMAIbHOE YPaBHEHHUE MPSMOIA.

YTBepkIeHo Ha 3acenaHuu kapeapsl MareMatuku «_03» 05 2023 r., mporokos Ne 10

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

J1J1s1 pOBeICHUS POMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYICHTOB B JJUCTAHIIMOHHOM popmaTe
B pa3paboTaHHbIX Kadenpoii «MareMaTuka» OHJIAH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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