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1.  Heau, 327244 ¥ IJIAHUPYeMbIe Pe3yJbTaThl 00y4eHHS 110
AUCHUIIMHE

K ocHOBHBIM 11€715IM OCBOCHHMSI TUCIIMIUIAHEI «JInHEelHas anredpay ciielyeT OTHECTH:

. BOCIIUTaHKE y CTYJCHTOB O0IEH MaTeMaTU4eCKON KyJIbTypHI;

. npUOOpETEeHUE CTYACHTAMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHHWA, YMCHUN U HABBI-
KOB;

. pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHYKTUBHOMY U JI¢TyKTHBHOMY MBIIUICHUIO HAPSTY
C pa3BUTUCM MaTeMaTHUECKOU HWHTYUIIHUU,

. YMEHHUE CTYJICHTaMU Pa3BUBATh HABBIKK CAMOCTOSTEILHOTO U3yYeHUS yUeOHOM 1 HayYHOU
JUTEPaATYpPBhI, COJIEPIKAIICH MaTEMaTUICCKIE CBEICHUS U PE3YJIbTATHI;

. dbopmupoBaHre y cTyJaeHTa TpeOyemoro Habopa KOMIIETCHIIHI, COOTBETCTBYIOIIUX €r0

HaITpaBJICHUIO IIOATOTOBKHU U O6CCHC‘II/IB3.IOH_[I/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PBIHKE TpyJa.
K ocHOBHBIM 3aga4aM OCBOCHUS JUCIHUITIIMHBI «JInaeiHas anre6pa 1 AaHAJIMTHUYCCKAasd TrCOMETPUS
CJICAYCT OTHCCTU:

. OCBOEHHUE CTYJCHTAMH OCHOBHBIX IOHATHH, METO/10B, (POPMUPYIOLIUX OOIIYI0 MaTEMATU-
YECKYIO MOATrOTOBKY, HEOOXOAUMYIO JUI YCIICIIHOTO PEIeHUs IPUKIAIHBIX 3a/1a4;
. MOJITOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTU(UKALMOHHON XapaKTe-

pUCTHKOI OakanaBpa Mo HalpaBJICHUIO, B TOM Yuciie (POpMUPOBAHUE YMEHUHN UCTIOIB30BATH OCBO-
€HHBIC MaTEMaTUICCKHUE METOABI B MPOPECCHOHATHHON NeATETLHOCTH.

OO6yuenue no mucuuiUinHe «JIuHeiHas anreOpay HampaBleHO Ha (OpPMHUpPOBaHHME y 00ydHaro-
HIUXCs cleayromux kommnereHui B cootrBeTctBrn ¢ @PI'OC 09.03.01 MudbopMaTrKa U BEIYUCIIH-

TeNbHAs TEXHUKA, YTBEP)KACHHBIN NprKa3oM MuHucTepcTBa 00pa3oBaHust 1 Hayku Poccuiickoi
®enepanun ot 19.09.2017 Ne 929:

Koa m HanmeHnoBanue KOMIeTEHIIMIA

NHankaTopbl 10CTHKEHUSI KOMITe-
TEeHIUH

YK-1. Crioco6eH ocymecTBISITh TOUCK, KPH-
TUYECKUH aHANIU3 U CUHTE3 HH(OpPMAIIHH,
MPUMEHATh CUCTEMHBIN MOAXO 715l PEIICHUS
MOCTaBJIECHHBIX 3a/1a4

NVYK-1.1. AHanu3upyeT 3aaady, BbIACIAS €
0a30Bble COCTABJISIOIINE

NYK-1.2. OcyuiecTBisieT NOUCK, KPUTUIECKH
OLIEHUBAET, 0000IIaeT, CUCTEMAaTU3UPYET U
paHxupyeT nHpopmMalnio, TpeOyemyro s
pelIeHHs TOCTABJICHHOW 3a/1a4u

MNVYK-1.3. PaccmaTtpuBaer u npejaraer pa-
[IUOHAJIbHbIE BAPUAHTHI PEIICHHsI TOCTABJICH-
HOM 3a/1a4¥, UCIIOJIb3Ysl CUCTEMHBIN MOJIXO,
KPUTHYECKH OI[CHUBAET UX JTOCTOUHCTBA U
HEJOCTaTK!

OIIK-1. Cnoco0eH NpUMEHSTh €CTECTBEHHO-
HayYHBIE U OOIIEHH)XCHEPHBIC 3HAHUS, Me-
TOJIbl MATEMAaTHYECKOTO aHAIN3a U MOJIEIH-
POBaHUs, TEOPETUIECKOTO M IKCIIEPUMEH-
TaJILHOTO MCCIIEIOBAHUS B TPO(ECCHOHAI-
HOH JIeSITeTbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI BEHICIIECH MaTeMa-
THUKH, METO/Ibl U MOJIEJIN, IPUMEHSIEMbIE B pa3-
JINYHBIX 00JIACTSX.

HOIIK-1.2. YMeeT npuMEHSITh METOJbI JIHC-
KPEeTHON MaTeMaTHKH, CHCTEMHOTO aHajIu3a,
MaTEeMaTHYECKOr0 MOJAETUPOBAHUS ISl HC-
CJIEZIOBaHUS M pa3paboTKU MpodeccHoHalb-




HBIX 3aa4 U HpOI_[eCCOB; HpI/IMeHHTb Marema-
TUYECKOE oOecrieueHne Mpu MOACIUPOBAHUHN
NPUKIIAJHBIX ¥ THPOPMAIMOHHBIX TIPOIIECCOB.
HNOIIK-1.3. Bnageer MeTOgaMu COCTaBJICHUSA
MaTEeMaTHYECKUX MOJICJICH U pEIIeHUs 3a/1a4
JMHENHOTO U HEJIMHEHHOr0 NpOorpaMMHUpOBa-
HMS.

2. MecTo AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JuctumninmHa oTHOCUTCS K oOsi3arenbHOU yactu Onoka bl: Moayns «MaTtemaTnueckue JUCIIH-
IUTMHBD.
B ocnoBHoIl yacTu:
e MaremMaTuueCKuil aHaIN3;
e JIucKpeTHBIE CTPYKTYPbI U KOMIIBIOTUHT
e OcHossl UKT;
OCHOBBI IPOrpaMMHUPOBAHUS.
B gactu, popmupyemoii yyacTHukaMu 00pa3oBaTeIbHBIX OTHOLICHUM:

: CraTtuctudeckue MeTo bl Be0-aHaIUTHKY;
. ANTOpUTMBI U CTPYKTYPBI JAHHBIX;
: MatemaTrueckre METO/ bl aHAIN3a JaHHBIX.

3. CTpyKTypa u coJepkaHue TUCHMILIMHBI

OO0mias TpyJ0€MKOCTh AUCIUIUIMHBI COCTABISAET 3 3a4eTHBIC eAUHUIIHI -108 gacos.

3.1. Buapbl yuedHO# padoThl H TPYI0EMKOCTh

°
IJJ; Bua yueOHoii padboThl Komriecrso Cemectp 1
4acoB
1 | AyautopHble 3aHATHSA 48 48
B ToM uucne:
1.1 | Jlekuum 16 16
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATHS 32 32
1.3 | JIaGopaTopHbIe 3aHATHUS - -
2 | CamocTosiTeqbHAs1 padoTa 60 60
3 | IIpomexyTouHasi aTTecTanus
9K3aMEH C) €]
Hroro 108 108

3.2. Temaruyeckuii NJIaH U3yYEHUS TUCHUTITHHBI

Pazmemnién B mpuiioxenuu 1 k padodeit mporpamme.

3.3. Conepsxkanue pa3iesioB IUCHUNINHBI

BBenenue

[Ipenmer, 3agaun u conepxanue TMCUUILUIUHBL. OCHOBHBIE 3TAIlbl PA3BUTHUS AUCIUIUIMHBIL.
CTpyKTypa Kypca, ero MeCcTo U pojib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCITUTUIMHAMHU.
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Pa3nes 1. DiieMeHTBI JIMHEHHOM aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTe 4.

[Tonsitue matpunsl. Buasl matpuu. JleictBus Hax maTpunamu. Onepanuu Hal MaTpULIaMu
U uX cBoicTBa. OmnpenenuTeNn, UX CBOMCTBA U BeIuucieHUs. [loHATHS MUHOpa U anredpanye-
CKOTO JIONIOJIHEHHS. PaziioxkeHue onpenenuTess Mo JIeMEHTaM CTPOKH WM CToJiona. Beraucie-
HUE OTPEICTUTENCH pa3IMYHOTO TOPsJIKA.

OOpatHasi MaTpulla U AITOPUTM €€ BBIYHMCICHUS. DJIeMEHTapHbIe MPeoOpa3oBaHMs MaT-
puw. [IpuBeneHrne MaTpuIlbl K AMarOHAIBHOMY WM TpanelueBUAHOMY BUIy. MarpuuHas popma
3alMCH CUCTEMBI IMHEUHBIX alreOpandecKkux ypaBHEHUNH. PaHTr MaTpuLibl.

Tema 2. Pemienne cucteM JHUHENHHBIX aJIre0pandecKuX ypaBHEHHU.

CucteMsbl JIMHEHHBIX aaredpandyeckux ypaBHEHUI, OCHOBHBIE NMOHATHS. Pemienue cucrem
JUHENHHBIX ypaBHeHUH MeTogoM Kpamepa, MeTooM oOpaTHO# MaTpuliibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanennu. Pemienre npou3BOoabHBIX CUCTEM JIMHEMHBIX YPABHEHU METOJIOM
I'aycca. Pemenre oTHOPOHBIX CUCTEM JIMHENHBIX ypaBHeHUN. KpuTepuii CylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Pa3znen 2. DiieMeHTbI BEKTOPHOM aJredpbl

Tema 1. JIuneitapie onepanuu Hal BEKTOPaMH, UX CBOWCTBA. JINHEHHbIC KOMOMHAITUN BEK-
TOpoB. JIMHEWHAsT 3aBUCUMOCTh U HE3aBHCHMOCTh BEKTOPOB. ba3uc cucrtemsl BekTopoB. EauH-
CTBEHHOCTb Pa3JIOKEeHHsI BEKTOpa 1o 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIaHHOE IIPOU3BEACHUS BEKTOPOB, UX CBOICTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BrIuncieHne CKaasipHOro, BEK-
TOPHOT'O ¥ CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aIaHHBIX KOOPAMHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3muce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE 6a3Mca MPOCTPAHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHIIbI TMHEWHOTO orepaTopa mpHu rnepexoe ot 6asuca k 6azucy. Cob-
CTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCIA U MHOTOYJICHbI

ITonsiTue komIiekcHOro yncia. @opMbl 3aIMCH KOMIUIEKCHBIX Yucen. JIeHcTBUS Hal KOMILUIEKC-
HbIMU uncnamu. @opmyiia Myaspa. M3BinedeHre KOpHS N-0H IOJOKUTEIBHON CTEIIEHU U3 KOM-
MJIEKCHOTO yncia. Pa3noxkenne MHOrouwieHa Ha MHOKUTETH. OCHOBHAsi TeopeMa anreOphl.

Paznen 4. AHaanTHYeCKAsA TeOMETPHUSA

Cucremsl KoopaHHAT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HA ITNIOCKOCTH U B IPOCTPAHCTBE.
[TonspHas cucrtema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJIOCKOCTH

Pasnuunble THIBI ypaBHEHU IUIOCKOCTH M YPAaBHEHUH IPSIMOM (HA MJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHAN MEXIy IBYMS TOUYKaMHU, TOYKON U IMIPSIMON, TOYKOM U MJIOCKOCTBIO.
Brruncnenue paccTosHMs MEXY CKPELIMBAIOIIAMHUCS IPSIMBIMH.

Brruncnenue yrioB Mexy IByMs MPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEepPXHOCTH BTOPOI0 MOPSIKA

Kpussie BTOporo nopsaka, ux reOMETpUYECKUE CBOMCTBA U ypaBHeHHUs. [IpuBeieHre KpUBOH BTO-
pOTro nopsiika K KAHOHUYECKOMY BHILY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHWYeckue ypaBHEHUS cephl, SITUTICOU 1A, KO-
Hyca, TUIepooson1a, mapadboaonia.

3.4. TemaTuKa NPAKTHYECKUX 3aHATHI N0 qucHuIInHe «/InHeiiHas anredpa»

Ne 3ansTHS Tewma 3aHsTHS

1 Paznea 1. DiieMeHTBI JIMHeHHOM anredpbl. MaTpuiibl, 1eHCTBUS
HaJl MaTPUILIAMHU.

) Ompenenurenu, UX CBOWCTBA M BhIUKCICHUE. MaTpuuHas 3amuch
CUCTEMbI JINHEWHBIX YPAaBHEHUI.

3 OOpartHasi MaTpUIIa U €€ BEIYHMCIICHHE.
CucTemMbl TMHEHHBIX alreOpandecKux YpaBHEHHA, OCHOBHBIC I10-

4 HATHS U onpejiesieHus. Perenue cuctemM JTMHEHHBIX YpaBHEHHI
metoaoM Kpamepa, MeTo1oM 00paTHOM MaTpHUIThI

5 Pemienue cucrem nuHEHHbIX ypaBHEHU MeToAoM ["aycca. Panr
Martpuusl. Teopema Kponekepa — Kanesun.

6 Meron ["'aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPaBHEHUH.

OpHOPOJHBIE CUCTEMBI JINHEHHBIX YPaBHEHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOM aaredpsnl. Bexropsl. JInnen-
HbIE OIlepalliy HaJ BEKTOpaMH, UX CBOWCTBa. JIMHEWHOE Ipo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOPOB. IIOHATHE TUHEHHON KOM-
OuHanuy BeKTOpOB. JIMHEWHO HE3aBHCHUMBIC U JIMHEWHO 3aBUCH-
MBIE€ CHUCTEMBI BEKTOPOB.

[TonsiTne 6a3uca mpocTpaHCTBA TEOMETPUIECKUX BEKTOPOB. Koop-
8 JIuHAThl BekTopa. OpToHOpMUpOBaHHbIN 0a3uc. KommnHneapHocTs,
OPTOTOHAJIBHOCTh M KOMILJIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €70 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOn3BEACHUE IBYX BEKTO-
POB, €70 CBOMCTBA. Y CIIOBHE KOJIMHEAPHOCTH BEKTOPOB
CwMmeriaHHOE TIPOM3BENICHUE TPEX BEKTOPOB W €ro CBOMCTBA. BbI-
qucIeHne o0beMa napasiesienumnesia ¥ MupaMuasl. Y clIOBUE KOM-
10 IJIJAHAPHOCTH BEKTOPOB. BhIUnCieHNE CKAISIPHOTO, BEKTOPHOTO U
CMEIIAHHOTO NPOU3BEACHUN BEKTOPOB, 33JaHHBIX KOOpJAUHATAMHU
B OPTOHOPMHPOBAHHOM Oa3uce.

JIuneitnsle mpocTpancTBa. PasmepHOCTh U Oa3uc JIMHEMHOTO MPOo-
CTPaHCTBA.

Marpuma nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpHU M3MEeHeHuHu Oasuca. JIMHelHbIEe omepaTopsl,
NeHcTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHbBIEC 3HAYEHUS] MATPUIIBI

11

Pazgen 3. KomiuiekcHbI€ YHCJIA ¥ MHOIoYwieHbBI MHOKECTBO
KOMIUIEKCHBIX urces. DOopMbl 3aITMCH KOMIUIEKCHBIX Yucel. Jlei-
CTBHA HAad KOMIIJICKCHBIMU YU CJIaMH. PaSJ'IO)KeHI/IC MHOT'OYJICHA Ha
MHOXHUTEJIH, OCHOBHASI TEOpeMa aareOpsl

12

Pasnea 4. AnanuTnyeckasi reoMeTpus

Cucrembl KoopauHAT. Pa3nuuHble TUIBI YpaBHEHUHN MIIIOCKOCTH

14 PasznuuHble THIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTH U B IPOCTPAH-
CTBE

15 B3anmHoe pacrosnokeHue npsaMbIX Ha TJIOCKOCTH U B MPOCTPaH-
cTBE. Bpruncnenue paccTossHUN MEKy ABYMsI TOUKAMH, TOUYKOW U

13




npsiMoil. BbIduclieHHe pacCTOSIHUS MEXIY CKpPELIUMBAIOIMIMMUCS
npsAMbIMU. B3anMHOe pacnosiokeHue MmiockocTed. Brruncienue
pacCTOSIHUM ME¥K/1y TOUKOM U IIJIOCKOCTHIO

16 KpuBbie BTOporo nopsiika ux reoMeTprHuecKrue CBOMCTBa. Y paBHe-
HUS 3JUTHIICA, TUNEepOoIIbl, mapadonsl OO0IIee ypaBHEHHE KPUBOH
BTOpOTro nopsiaka. [lpuBenenne KpuBoil BTOPOro mopsiaka K KaHo-
HUYECKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIIKA

4. YueOHO-MeTOAM4YeCKOe U HH(POPMAIIMOHHOE 00ecTiedeHue

4.1. HopmarTuBHbie 10kyMeHTHI 1 'OCTHI

®denepanbHbiii 3ak0H OT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
®enepanum» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU );

®denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAapT BhICLIEr0 00pa3oBaHus - Oa-
KajaBpuar 1o HanpasieHuto noarorosku 09.03.01 Madpopmatrka U BBIYMCIUTENbHAS TEX-
HUKa, yTBepkacHHbIN [Ipukazom MunucrepcTBa oOpazoBanus 1 Hayku PO ot 19 ceHTs0ps
2017 r. N 929 "OG0 yTtBepxkaenuu QenepaibHoro... Pegakmus ¢ uamenenusmu N 1456 ot
26.11.2020

[Tpuka3 MunucrepcrBa oopazoBanus u Hayku P® ot 05 anpenst 2017 r. Ne 301 «O6 ytBep-
xaexHuu [lopsaka opraHu3anuy 1 OCyLIECTBICHUs 00pa30BaTeNbHON AEATEIBHOCTH 110 00pa-
30BaTeNbHBIM IPOTrPaMMaM BBICIIET0 00pa30BaHMs — MporpaMMam OakanaBpHara, porpam-
MaM CIIeLHaIUTeTa, IporpaMMaM MarucTpaTyphl;

[Topsiiok mpoBeeH s rOCy1apCTBEHHON UTOTOBOW aTTEeCTallMU 10 00pa30BaTEIbHBIM IIPO-
rpaMMaMm BbICILIEr0 00pa30BaHus — IporpaMMaM OakajaBpuaTa, IporpaMMaM CleluaInTeTa
U IIporpaMMaM MarucTpaTypsbl, yTBEpKIEHHbIN nprkazoM MuHoOpHayku Poccuu ot 29
nroHsa 2015 r. Ne 636;

[Tono>xeHre 0 MPaKTHYECKON TOATOTOBKE 00YYArOIIUXCs, YTBEPKACHHOE MTPUKa30oM MHHU-
CTEepCTBa HAYKHU U BhICIIETO oOpa3zoBanus Poccuiickoit denepanuu 1 MUHHUCTEPCTBA MTPO-
cgemenus Poccuiickoit deneparmu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB u ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccroHaIbHOM e TeNbHOCTH U chepbl MPohecCHOHATFHON AEATENbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOUBILNE MpOrpamMmy OakaiaBpuara (J1ajee - BBIITYCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO 1€ATEIBHOCTB!

06 Cps13b, HHPOPMAIIMOHHBIE 1 KOMMYHHKAIIMOHHbIE TEXHOJIOTHH (B chepe MpoeKTUpoBa-
HUS, pa3pabOTKH, BHEJPEHUS U HKCIUTyaTallil CPEJICTB BHIYUCIUTEIBHON TEXHUKN U UH(DOP-
MaIMOHHBIX CUCTEM, YIPABIEHUS UX KUZHEHHBIM [IUKIIOM)

4.2. OcHoBHas JiUTEpaTypa:

3abonorckuit B.C. JIunelinas anredpa u aHanUTHYECKasi reoMeTpus (yueOHbIN KOMIUIEKC):
yueOHoe rmocobue, 2-e uzn. Crep. M.: M3g-so MTHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
HUe: OakamaBpuar).

Cupotuna U.K. JIuneitnas anreOpa v aHAIUTUYECKAsI TEOMETPHS: MHTEPAKTUBHBINA KyPC:
yaebHoe mocooue st By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.

Kypc nexmuii mo nuHelHO#M anredpe U aHATUTHIECKON reomeTpun: yueoHoe mocodue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexrponHsIii pecypc.]


http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3. JlomosHuTe/bHAs JIUTEPATYpa:

1. Kpatkuil kypc BbicHIeld MaTeMaTHKH [DNeKTpoHHBIH pecypc]: ydel. - DIeKTpoH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ sxpaHa.] .

2. 3yo6xos B.I'., Jsxosckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKH JJI1 TEXHUYECKUX BBICHIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'Y, 2012. 400
IK3.

3. Wnbun B.A., [To3usk O.I". Ananutuueckas reomerpus. M.: Hayka. I'naB. pen-us ¢puzuko-ma-
TeM. IuT-pbl, 1988. 224 c.

4. bexnemuuies, JI.B. Pemenue 3amau u3 Kypca aHaAJIMTUYECKOW I'€OMETPUU M JIMHEWHOM ai-
reOpbl [ DIIEKTPOHHBIN pecypc]: yued. mocodue - DNeKTpoH. naH. - Mocksa: @uzmartiut, 2014.
- 192 c. [Pexum moctyna: URL: https://e.lanbook.com/book/59632. - 3armn. ¢ skpana.]

4.4. DyeKkTpoHHBbIE 00pa3oBaTe/ibHbIE PeCypPChl

[TpoBeneHune 3aHATUN U aTTECTAllU BO3MOXHO B AMUCTaHLIMOHHOM (hopmarte ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyuenus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboOTaHHBIX Ka-
denpoii «MaTemaTrka» SJIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnmenam
POrPaMMBI:

Hassanue D0P
Jluneiinas u BekTopHasi anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaiuTHYECKasi TeOMETPUsl https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunelinas anreOpa W aHanuTH- | https://online.mospolytech.ru/course/view.php?id=462
4ecKasi TeOMETpHs

Paspabotannbsie JOP BKIII0OYaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHust padoT B AMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/Uil EHTPOM yueOHO-METOIUUECKOi paboThI.

Kaxapiii cTyneHT obecriedeH WHAWBHIYalbHBIM HEOTPAHUYEHHBIM JOCTYIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOIO ITOJIMTEXA

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

HHTepHeT-pecypchl BKITIOYAIOT YI4eOHO-METOIMUECKHE MAaTEPHUAIIbl B AJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTHYECKOro 0Opa30BaHMUsD)

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

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

[Tone3nple yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIE MaTePHAITBI PEACTABIICHBl HA CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(DOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHON ceT « THTEepHET» ISl OCBOCHUS

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

4.5. JIuneH3n0HHOEe U CBOOOIHO paclpocTpaHsieMoe MPOrpaMMHoe odecrnieyeHue

Ne| HaumenoBanue | Pazpadorunk IO JocTynmHocTh Ccbuika Ha Equnblii peectp

(mpaBoo0Jiaga- (MMEeH3HOHHOe, | POCCHICKUX MPOrpaMM JJist
TeJlb) CcBO0OIHO pac- 9BM u B/l (mpu Haan4um)
NPoCTPaHsieMoe)



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

1 |Astra Linux | OOO JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [MoitOduc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'NUN" 75

4.6. COBpeMeHHbIe l'[pO(l)eCCI/IOHaJIbHLIe 0a3bl JaHHbIX H HH(l)OpMaIII/IOHHbIe ClIpaBOYHbLIC
CHUCTEMDbI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJIsl 0CBOCHHMS TUCIUINIUHBI:

HBIX CTAHAAPTOB BBICIICTO 00-
Ppa3oBaHusdg

Ne HaumeHoBaHue Ccbuika Ha pecypce JocTynmHoCTh
HNudopManHOHHO-CIIPABOYHBIE CHCTEMBbI
HocrtynHa B cetu UH-
Stack Overflow https://stackoverflow.com/ TepHeT 0e3 orpaHuye-
HUM
Nudopmannonnsie pecypebl
http:// www.consultant.ru HocTymHo
Ceru Koncynpranrllitoc
[Topran ®enepanbHbIX roCy-
apCTBEHHBIX 00pa3oBaTelb-
A2p P http://www.fgosvo.ru. HocTymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ Hocrtynna B cetn Un-
TepHeT 0e3 orpaHuye-
HUHT

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

IIpodeccnonanbubie 0a3b1 JAHHBIX

ba3a nanHBIX HAy4YHOH DIIEK- http://www.elibrary.ru HocTymHo

TPOHHOU OMOIHOTEKH

(eLIBRARY.RU)

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

— moJiuTeMarnueckas pedepa-
TUBHO-OMOIMOrpaduieckas u
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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
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

HayKkoMmeTpuieckas (0ubmamo-
MeTpuueckas) 6a3a TaHHBIX

5. MaTtepuajibHO-TEXHUYECKOe o0ecrnevyenne TUCUUIIIMHBI

MaTepI/IaJIBHO — TEXHUYECCKas 6333, YHHUBCPCUTCTA OGGCHC‘II/IBaCT IMPOBCACHNEC BCCX BUIOB
3aHSTUH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM H
[IPOTUBOIIOKAPHBIM [IPaBUJIAM U HOPMaM.

Kadenpa «MaremaTukay He pacnojaraetT COOCTBEHHBIM ayAUTOPHBIM (OHIOM U MCIOJb-
3yeT yueOHbIE ayUTOPHH U3 001Iero (JoH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH JIJIsl TPOBEICHHS HHTEPAKTUBHBIX MPAKTUICCKUX 3aHATHI HCIIOJb3Y-
FOTCSI KOMITBIOTEPHBIC KJIaCChl YHUBEPCHUTETA.

6. MeroauyecKkue peKOMeHaluu
6.1. MeToauyeckne peKOMEHIAUMH /ISl IPENoAaBaTe/isi 10 OPraHu3aluu o0ydeHust

[Ipexne Bcero, caeayeT oOpaTUTh BHUMaHKUE CTYAEHTOB Ha TO, YTO IPAKTHUUECKH BECH U3Y-
YyaeMblii UMU MaTepHal He TpeOyeT Kakoi-mubo crenuanbHON (AONOIHUTENBbHOM) NOATOTOBKU U
BIIOJIHE MOJKET OBITh YCIIEIIHO U3y4Y€H, €CIIU CTYEHTHI OYAyT OCeaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33aHUS U [T0JIb30BaThCs (IIPU HEOOXOAMMOCTH) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTAllMil B TEUEHHE Ka)XKJIOro ceMecTpa. Bomenmmue B Kypc MaTeMaTHUKH pa3leibl SBIISIEOTCS
KJIACCUYECKUMH, B TO 7K€ BPEMS OHU IPAKTUYECKU OPUECHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE pac-
IIPOCTPAHEHHUE IS PELICHMS Pa3HOTO POJa 3a/1a4 BHYTPH CaMO MaTEMATUKH U IPUKIAAHBIX 3a-
na4. Mx ocBoeHHE MOMOXKET CTYIEHTaM JIOTUYECKU BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PeYb, YCIIEUTHO IPUMEHSTh HAKOIIJICHHbIE 3HAHUS B MPOQPECCHOHATbHON
JEATEIbHOCTH.

Heo6xonnuMo ¢ camoro Hadasia 3aHATHH PEKOMEHI0BATh CTYJEHTaM OCHOBHYIO M JIONOJI-
HUTEJIBHYIO JIMTEPATYPY, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB IS IOATOTOBKU K DK3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILIMHE ClieyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYIE€H-
TOB 0 BHJIE U (hOpMe MPOMEKYTOYHOM aTTECTALUH 110 TUCIUITIIMHE, CPOKaX €€ MPOBEACHUS,
YCJIOBHSIX JTOIyCKa K MPOMEKYTOYHON aTTECTAllNN, TPUMEHAEMBIX BUAAX TPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxxeHne TEOPETHUECKOro MarepHaa AOJDKHO CONPOBOXKAATHCA HMIUIFOCTPATUBHBIMU
npUMepaMu, TIIATETLHO OTOOPAaHHBIMH MpenoaBaTeieM TaK, YTOObl TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKH [TPU PELICHUH 3314l HE OTBJIEKAJIHN OT INIABHOTO: OCMBICIIEHUS UJIEH U CYTH IPUMEHSI-
eMbIX MeToJ0B. ClielyeT Bcerza yka3blBaTh IPUMEPBI IPAKTUUECKOI0 IPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHUIX ypaBHEHUN U QOpMYJI.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHM30BaHbI MIPEIOIaBaTeNIeM TaKuM 00pa3oM,
YTOOBI OCTaBAJIOCh BpPEMsI Ha MEPUOJUYECKOE BHITIOJHEHHE CTYyACHTaMU HEOOJbIION caMoCTOs-
TEJIbHOM pabOThI B ay TUTOPUHU JJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHuaia.

[IpenonaBaTenp, BeAyHIMiA IPaKTHUECKUE 3aHATHS, JOJKEH COTJIACOBBIBaTh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOJIb30BATh €IMHYIO CUCTEMY 0003HAUYEHUH.

[IpenonaBatento cienyeT 10OMBaTbCS CUCTEMAaTHYECKOM HENPEphIBHON pabOThl CTYECH-
TOB B TEUEHHE CEMECTPA, HEOOXOMMO BBISIBIISITh CHIIBHBIX CTYI€HTOB M MIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO POAA OJUMIMAJaX U KOHKypcax.

CTyZneHT IOJKEH OUlylaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B JOCTH)KEHUN KOHEU-
HOI'O pe3yJsibTaTa: B NMPUOOPETEHUHM OOYYaroIMMHCS HPOYHBIX 3HAHUM, YMEHUH W BIAJCHUSA
HaKOIJICHHOM nH(popManmeit s peieHus 3a/1a4 B IpopecCuOHAIbHOMN e TeNbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU
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Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTalluil B AUCTAaHIIMOHHOM (opmarte ¢ IPUMEHEHUEM CH-
cTeMbl aucTaHIimoHHoro ooyuenus yauusepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTHKa» 3NEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m1.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa M0 yueOHO paboTe 1/Uii HEHTPOM yueOHO-METOIUIECKOi paboThI.

6.2. MeToanueckue yKasaHus i 00y4aIOIIMXCS 110 OCBOCHHIO
JAUCHMIIHMHBI

Pa3nes: 3s1eMeHTHI JTHHEHHOH aaredpbl

Martpuusl u onpeaeaurtenu. [Ipexie Bcero, CTyI€HT J0JDKEH MOHATh, YTO MaTpULia —
9T0 Tabauua yucen (IpuyeM 3Ta Tabiiuna MOXKET UMETh OIMHAKOBOE YHCJIO CTPOK M CTOJIOLIOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM ), @ OIIPEJIEIUTENb- 3TO YUCIIO, 3alIMChIBAEMOE B BUIE€ KBaIpaTHON
TaOJIMILIBI, TO €CTh ONPEAEIUTEIH CYIECTBYIOT TOJIBKO Y KBaJJpaTHBIX MaTpPUL.

Crenyer oOpaTuTh 0c000€ BHUMAaHKE HA ONEPALUI0 YMHOXKECHHUS PSIMOYTOJIbHBIX MAaTPHUIL
U IIOHATh, KAKUM I10JIy4aeTcs MOPAJOK MAaTpHLbl — npousBeieHus. OcoOEHHOCTh MaTpUIL] TAKXKe
COCTOHUT B TOM, YTO IPOU3BEICHUE MAaTPHUIl HE NIEPECTAHOBOYHO, TO ecTb AB # BA .Cnenyer 00s-
3aTeJIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxnbpiM siBsieTCsl IOHATHE 00paTHOW MaTpuilbl. Hajno 3HaTh yciaoBHe CylLIECTBOBAHUS
0o0paTHOW MaTpULbl U AITOPUTM ee NocTpoeHus. [loce ee BbIUMCIIEHUs Le1eco00pa3Ho /1enaTh

TIPOBEPKY MPABUILHOCTH PEIIEHHs, BHITOIHUB ONepaIuio yMHokeHns A 'A = E (1omkHa momy-
YUTHCS €IMHUYHAS MATPHILIA)

[Ipu u3zydenuun onpenenuresneii Ha10 YETKO YCBOUTH MOHITHS MUHOpPA, aJlIreOpandeckoro
JIOTIOJTHEHMSI, 3HaTh MHOTOUYMCIIEHHBIE CBOMCTBA onpeAenuTess. J{as 0CBOCHUS TEXHUKH BBIYHC-
JICHUs! ONpeeNuTeNel 11eeco00pa3Ho, BbIOpaB MPOU3BOJIbHBIN ONPEAETUTENb BBILIE TPETHETO
HOPSI/IKA, PACKPBITh €0 Pa3IMYHBIMU CHOCOOAMH, MPUMEHSS Pa3jIokKEeHUE U MO CTPOKAM M I10
crosidriam. OOpaTuTe BHUMaHUE, KAaKUe CTPOKH (CTOJIOIIB) TPEATIOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHS OTIPEIEIUTEINSL, YTOOB! YIPOCTUTH €ro BeluHciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHE
OTIPENIEITUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPE0OPA30BAHUMN, TPUBOISIINX €r0 K TPEYTOJIHHOMY
BUJTY.

[Ipu n3ydeHnn pemieHnii CucTeM JIMHEWHBIX anreOpandeckux ypaBHenuid (CJIAY) obpa-
TUTE BHUMAaHUE, IIPEXkKIE BCEro, Ha TOHATHE PEIICHUS CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pelle-
HUI B 3aBHCHMOCTH OT COOTHOIIEHHSI MEXTy paHT'OM MaTpPHIIbI, PAHTOM PacIIMPEHHON MaTPHIIBI
CHCTEMBI U YHCIIOM HEM3BECTHBIX M ypaBHeHMHA. OOpaTuTe BHUMaHHUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u meronma oOpaTHO# mMarpuibl. BHuMaTensHO pa3depuTe IpuMephl peleHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anredpanyeckux ypaBHeHUi MeTojioM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/IHBIX NTEPEMEHHBIX).

Pa3nes: J1eMeHTbI BEKTOPHOM aaredpnl

[Ipu W3y4yeHnn MaHHOW TeMBI 0OpaTWTE BHUMAHWE Ha JIMHEHHBIE ONEpaIlii HaJ| BEKTO-
paMu, Ha MOHATHUS JTMHEHHON He3aBUCUMOCTH M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (PyH/1aMeH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOopa 1o 0a3ucy.

3HaTh OIpe/IeNIeHUe, TEOMETPUIECKHAE CBOMCTBA CKAISPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, POPMYIIBI [UI UX BBIYMCICHHUS B BEKTOPHOM U B KOOPIUHATHON (opMme.
OO0s13aTebHO 3HATH U YMETH IMPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOMITIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJIa 1 MHOTO4JIEHbI

B stom paznene, npexze Bcero, HaJlo MOHSATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEeHHEM MOHATHUS IeUCTBUTEIBHBIX YHUCEN, 3HATh ONpPEeIeHUE U TPpU (POPMBI 3aITUCH KOMILIEKC-
HOTrO Yucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKA3aTeNbHYI0), TEOMETPUYECKYIO HH-
TepHpeTaio KOMILUIEKCHOTO YUCIIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEXK/1Yy MHOKECTBOM
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KOMIUIEKCHBIX YUCENI 1 MHOXKECTBOM TOYEK KOMIUIEKCHOH MIIOCKOCTU. 3HATh Gopmymy Diinepa.
KomrmuiekcHble ynciia MOKHO M300paxaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM MJIOCKOCTH.
[ToaToMy omeparu CJI0KEHHUS U BEIUUTAHUS KOMIUIEKCHBIX YHUCET MOTYT OBITh CBEICHBI K OTIepa-
IIUSIM CJIOKEHUS U BBIUNTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh U yMeTh BBINOIHATE ONEPALUA YMHOKEHHUSI, IEJICHUS, BO3BEJICHUS B MOJI0KHU-
TEJIbHYIO0 CTENEHb KOMILIEKCHBIX YMCEN, 3alMCAHHBIX B TPUTOHOMETpUYECKOM (opme, n3Biede-
HUS KOPHS N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyetr oOpaTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILIEKCHBIX YHCEN SIBJISETCA 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckast orneparys HaJi KOMIUIEKCHBIMHU YHCIIAMU HE BBIBOJIUT
3a mpejiesbl 0071acTH KOMIUIEKCHBIX YHCEl.

Hano 3nath paznuunbie BUJIbI Pa310KEHUS MHOTOWIEHA HA MHOXKUTEIH ISl CIIy4aeB, KO-
I/1a Cpey KOpHEl MHOro4JieHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYIyT
UCIIOJIb30BATHCS, HAPUMEpP, B MHTErPAJIbHOM HMCUUCICHUU MPU BBIYMCICHHMH WHTErPAJIOB OT
IpOOHO-palMOHANIBHBIX (DYHKUWH, IPU PEIIeHUHU JIMHEWHBIX OJHOPOAHBIX Tu(depeHIIaTbHBIX
YPaBHEHUU N-TO MOPSAIKA C TOCTOSHHBIMU K0P UITUCHTAMH.

Pazgesn: Anasurudyeckasi reoMeTpust

[Ipu u3ydeHnn aHaTUTUYECKON T€OMETPHUH CIIEIYET, IIPEXKIE BCETO, MOHATD, UTO €€ 3a7a4eil sB-
JSIETCSl U3YYCHHE TE€OMETPUYECKUX OOBEKTOB MPHU MOMOIIM aHAIUTUYECKUX METOJI0OB airedpsl U
MaTeMaTU4eCKOro aHainu3a. B ocHOBe Takoro nmojaxo/ia JISKUT METO/1 KOOPIUHAT, BIIEPBBIE CHCTE-
MaTU4ecKH npuMeHeHHbl P. Jlekaprom. OCHOBHbBIE MOHSTHS T€OMETPUH (TOUKA, MpsAMas, MI0c-
KOCTb) SIBJIIFOTCSI HEOMPECIIEMbIMU, U JIJISl UX ONUCAHUS MPUMEHSIETCS] aKCUOMAaTUYECKUM Me-
TOJ1, TO3BOJISIFOIIMM YCTAaHOBUTH B3aMMHO OJJHO3HaYHOE COOTBETCTBHE MEXKy MHOXKECTBOM TOUYEK
PSIMOIM M1 MHOKECTBOM JICHCTBUTENBLHBIX YUCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPJIMHAT.
Hazno yetko ycBouTh paznuyuHbie GOpMbI YpaBHEHHH MPSAMOM U IMIIOCKOCTH YMETh MePEXOIUTh OT
oHO# opmbl K apyroi. Cienyer OCMBICIUTD U YCICUTHO MPUMEHSTh PEIICHUS KIACCHYeCKHIX
3a/1ady aHATUTHYECKOW TEOMETPUU O B3aHMHOM DPACTIONOKEHHH TMPSMBIX U TJIOCKOCTEH, yMETh
OTIPECIIATh YIIbl U PACCTOSHUS MEXAY PA3IMYHBIMU T€OMETPUIECKUMU O0BEKTaMHU.

OTMeTHM B 3aKJIIOYEHUE, YTO YCIENTHOE M3Yy4YeHHE AUCIUIUTHHBI «JIuHelHas anredpay,
nproOpeTeHre HeOOXOIMMBIX KOMIIETCHIIUN, YMEHUH U HABBIKOB BJIa/ICHUS MAaTeMaTUYECKUM arl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJIBIION CaMOCTOSTENIbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBUU C yUEOHBIM ILIA-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOJIUMBIX Ha BCE BU/IBI AYJTUTOPHBIX 3aHSATHH.

7. ®OHJ OLIEHOYHBIX CPEACTB

@DOoHJI OLIEHOYHBIX CpeACTB MpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMme U BKIIOYAET
pazzensl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIHTATOB O0YUYEHUS

2 lllxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS

3. O1ieHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexyTOoUHas aTTecTanus
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Ilpunoscenue 1

TemaTu4yeckni IJIaH coePKAHUA TUCHUILINHBI «JInHeliHas anredpa»

10 HATIPABJIEHUIO MOATOTOBKH
10.03.01 «MndopmanmonHas 6€30MaACHOCTD)
HanpasnennocTs (mpoduiib TOATOTOBKH)
«be30nmacHOCTh KOMIBITEPHBIX CHCTEM
®opma o0ydeHHsI: OUHASA
I'ox nadopa: 2026/2027

(bakanaBp)
Buabi yueOHoii padoTsl,
BKJII0OYAsi CAMOCTOATEIbHYIO Buabl camocTosiTe/IbHOM PadoThI Dopmbl
=¥ aTTrecTa-
5 = padoTy CTy1eHTOB, CrtyneHToB M
Pazzen < S 1
)
3 o U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pegepar | K/p | D 3
IlepBblii cemecTp
Pa3pen 1. Di1eMeHTHI JUHEHHOH AJI-
1.1 | redpbl Mampuywi, deticmausi HA0 Mampu- 1 1 2 2 3
yamu.
Onpenenureny, UX CBOWCTBA M BBIYHCIIC-
Hue. MaTpudHas 3anmuch CHUCTEMBI JIMHEH-
1.2 PITHS 1|2 2 3 +
HBIX YPaBHCHU.
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Boinaua zagauuii PI'P Ne 1 o imHeiiHOH
ajareope .

1.3

OOpaTHas MaTpuIla U ee Beluuciienue. Mat-
pUYHAas 3aIllUCh CUCTEMBI JIMHEMHBIX YpaB-
HEHUU.

1.4

CucreMbl TUHEHHBIX aNreOpanyecKux
yYpaBHEHU, OCHOBHBIE MTOHSTHS U OTIpe/ie-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHui Mmetogom Kpamepa, metogom oopat-
HOM MaTpHUIIbI

1.5

Pemenue cucrem JIMHENHBIX YpaBHEHUI
MetoqioM ["aycca. Panr marpuisl. Teopema
Kponekepa — Kanemnu.

1.6

Meton 'aycca B Ipon3BOIBHBIX CHCTEMAX
JMHENHBIX ypaBHEHUH. OTHOPOHBIE CH-
CTE€MBbI IMHEUHBIX YPaBHEHUH.
CamocrosiTesibHas padora Nel B ayauro-
PMH 10 JIMHEHHOH ajaredope

1.7

Bexkropsl. JInHeHbIE onepauy HajJl BEKTO-
pamu, uxX cBoicTBa. JIMHEHBIE KOMOWHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHEWHO 3aBUCUMBbIE CUCTEMBI BEKTOPOB.
Boinauya 3aganuii PI'P Ne2 nmo BeKTOpHOI#
ajreope.

1.8

[Monste OGa3uca. KoopauHaTel BeKTOpA.
KomnnaeapHOCTh, OPTOrOHAIBHOCTD U KOM-
MJIAHAPHOCTh BEKTOPOB.
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1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBAa. BekTopHOE NMpou3BeneHNUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeliaHHOE TIPOU3BEIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Brruucienme oobema ma-
paienenumneaa. YCIOBUE KOJUIMHEAPHO-
CTHU, OPTOTOHAJIBHOCTU W KOMIIJIAHAPHOCTHU
BEKTOpOB. OpPTOHOPMUPOBAHHBIN Oa3uC.
Brraucnenne CKaJIIpHOro, BCKTOPHOI'0O M
CMEIIAHHOTO MPOU3BEJACHUN BEKTOPOB, 3a-
JaHHBIX KOOpIWHATAMH B OPTOHOPMHPO-
BaHHOM 0Oasuce.

CamocrosiTesibHas padora Ne 2 B ayIuTo-
P¥H 110 BEKTOPHOIi ajredpe

10

JIuneitnpie pocTpaHcTBa. PasmepHOCTh H
6a3uc JIMHEHHOT0 MPOCTPAHCTBA.

Martpuna nepexoga ot 0a3uca k 0Oazucy
npeoOpa3oBaHue KOOpAWHAT BEKTOpa MpHU
n3MeHeHuu 6aszuca. CoOCTBEHHbIE BEKTOPBI
U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO ore-
paTopa.

11

1.12

Pa3znen 3. KommiekcHble 4yHucjIa H MHO-
rowieHbl MHOXXECTBO KOMIUIEKCHBIX YH-
cesr. DopMBI 3alUCH KOMIUIEKCHBIX YHCETI.
Onepauml Haa KOMIIICKCHBIMU YHCJIaMU.
Pa3noxkenre MHOTroWIeHA HAa MHOXKHTCIIH
OCHOBHAs TeOpeMa aireOpbl

12

1.13

Paznen 4. AHaMTHYECKASA TeOMETPHUSA
Cucrembl koopauHaT. Paznuusble THIBI
YPaBHEHUH IJIOCKOCTH

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

1.14

PasnuuHble TUIBI ypaBHEHUN MPSMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnosokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSIHUM MEXIy ABYMs TOUKaMH, TOUYKOU U
npsMoil. B3anMHOeE pacronokeHne miocKo-
cTeil. Beluuciaenue pacCTOSIHUN MEK Iy TOY-
KOU U IJIOCKOCTBIO

CamocrositeibHas pabora Ne 3 B ayauro-
PHH [0 AHAJIMTHYECKO reOMeTpHHU

15

1.16

Kpusbie BTOporo nopsika ux reomeTpude-
CKHME CBOMCTBA. YPaBHEHUs DJUIMIICA, THU-
nep6oibl, mapabonsr OOmiee ypaBHEHUE
KpUBOW BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOIrO NOpsJKa K KaHOHHYe-
ckoMy Buay. lloBepxHOCTHM BTOPOro mo-
psaaka

16

dopMma aTrecTanumn

21

Bcero yacoB nmo aucuuIJInHe

16

32

60

PI'P

cam
pao.
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Ipunooicernue 2

®OHJI OLIEHOYHBIX CPEJICTB

MO JUCHUIIJIMHE

«J/IunerHas aareopa»

Hanpasnenue noarorosku: 09.03.01 «MlubopmaTrKa U BEIYMCIUTEIbHAS TEXHUKA.

[Tpodunb: «Bed TeXHOIOTHIY.

Kagenpa: «MaremaTuka»

1. MeTOIlbI KOHTPOJIA U OICHUBAHUA PE3YJIbTATOB Oﬁy‘leHl/Iﬂ

I[JUI KOHTPOJIA YCIICBACMOCTH U KAYCCTBA OCBOCHHUA JUCHUILIIMHBI HaCTOﬂH_Ief/'I HpOFpaMMOfI

IIPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMocTH (TEKYLUN KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTecTalusl (IK3aMeH).

2. llIkajia ¥ KPUTEPUHN OLICHMBAHUSA Pe3yJIbTATOB 00y4eHMsI

dopmMa NPOMEKYTOYHOM aTTEeCTALIMM: IK3aMeH

[IpomexyTounas aTrectanus o0y4aronuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yueOHOM paboThl, IPeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM 110 TAHHOM AUCIIU-
IUIMHE, TIPH 3TOM YUYUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeH! JOCTIKEHUS 00yJarolUMHUCS MIaHUPYEMBIX Pe3yIbTaToB OOY4YEHHS 10
JTUCIUIIMHE TIPOBOJIUTCS MPENoaBaTesieM, BEAYIIUM 3aHATHS MO AUCHUUIUIMHE METOJIOM JKCIIEPT-
HOM oneHkH. 1o uTOramM MpPoOMeKyTOUHOM aTTeCTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JUYHOY, «XOPOIIO», KYAOBIETBOPUTEIBHO» WU «HEYOBIETBOPUTEIHLHO.

IIxana oneHNBaHUA

Onucanue

OTIIMYHO

Brinonnensl Bce o0si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEXXYTOYHOIl aTTecTauMM, TPEIyCMOTPEHHBIC
nporpamMMoil JucuuIuIMHEL. CTYICHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TaOJHUIIAX, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, IPUMEHSET MX B CUTYallUSX MOBBIIIEHHON CIIOKHO-
ctu. IIpm >TOM MoOryT OBITH JOMYIIEHH HE3HAYUTEIHHBIE
OIMMOKH, HETOYHOCTH, 3aTPyJHEHHs TPU TIEPEHOCEe 3HAHUH U
YMEHUH Ha HOBBIE, HECTaHAAPTHBIC 3a/IaUH.

Xopouio

BrimonHeHBI Bce 00s13aTe/ibHbIE YCJIOBHS MOJATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctUminHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIax, OnepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
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HaBbIKaMU. B TO ke BpeMsI Ipy OTBETE JONyCKAET HECYILIECTBEH-
HbIE€ TOTPELIHOCTH, 3aJa4M PELIACT C HEIOYETAMH, HE BIIMSIO-
[IMMH Ha OO X0 peIICHUS.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, MPEIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyI€HT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJIsIM, IPUBEICHHBIM B
TabIUIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HernmyOoKre 3HaHUs, IIPU OTBETE HE
JIOIYCKaeT rpyObIX OIMOOK WM MIPOTUBOPEUUil, OJHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJKHAsI CBSI3b MEXY aHa-
JN30M, apryMEHTaluell U BbIBOJIAaMHU, B PELICHUH 3aJa4 MOTYT
cojiepxKaThcs rpyObie ommOKu. J1Jist moTy4eHus TPaBUILHOTO OT-
BeTa TPeOYIOTCS yTOUHSIOLIUE BOIIPOCHI.

HeynosierBopurensHo

He BbmonHeHbl 00s13aTe/IbHbIE YCJIOBHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW AaTTecTAllMU, MPETyCMOTPEHHBIC
nporpammont aucuuiiniabl, UJIW cTyaeHT neMOHCTpUpPYET He-
MOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB NPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSIBIIAETCS
OTCYTCTBHE 3HAHHI, YMEHHI, HaBBIKOB IO POy IOKa3zaTelei,
CTYJICHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS MPU ONEPU-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

7.3. OueHo4YHBIE CpeACTBA

Hepeqenb OLCHOYHBIX CPEACTB 110 JTUCHUILINHE

«JIu"eHas ajareopa»

HaumenoBanue IIpencraBnenue ole-
Ne Kpatkas xapakTepucTuka OlleHOUYHOTO
OLIEHOYHOT'O Cpeji- HOYHOTI'O Cpe/ICTBA B
/11 Cpe/cTBa
CTBa DOC
1 KonTponbHas (ca- CpenctBo MpoBepKH YMEHUMN NMPUMEHATh | KoMIIekT KOHTpoJib-
MOCTOSITEIbHAS) MIOJTyYEHHBIE 3HAHMS JUISl PELIeHMs 3a/1ad | HbIX 3a/laHui 10 Ba-
pabota OINpPEEIEHHOr0 THMAa MO TEME WU pa3- | pUuaHTam
Jelt
(KP) g

2 | PacuetHo-rpadu-
geckasi pabora

(PTP)

CpencTBo MpOBEPKH YMEHUI NPUMEHATH
IIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpee-
JIEHHOM METOJIMKE Il pEUIeHUs 3a]a4
WIM 3aJaHUM 110 MOXYJIK WIM JHUCLHU-
IUIMHE B LEJIOM.

KoMmiekt 3amgaHuit
JUTS BBITIOJTHEHHSI pac-
YeTHO-TpapuuecKon
paboTsl
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CpencTBo KOHTPOJIS,, OPTaHM30BAHHOE KaK
crieralibHas Oece/ia mearornaeckoro pa-

YcTHBIH ompoc co- | O0THHKA ¢ 00y4aromuMCsl Ha TEMBI, CBS- Bonpocs o
3 OecenoBaHue, 3aHHbBIC C M3y4aeMOM AUCIUIIMHON, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTaHHOE Ha BBIICHEHHE 00beMa 3HAHWI LUILIAHEI

o0yyJaromerocsi Mo ONpEACICHHOMY pa3-
Jieny, TeMe, mpodsieMe | T.11.

Cucrtema cTaHIapPTU3UPOBAHHBIX 3a/laHUM,
Tect MIO3BOJISIOIIAs aBTOMaTHU3UPO- @OoH/T TECTOBBIX

(T) BaTh MPOIECIypy M3MEPEHHUs] YPOBHsS 3Ha- 3a/laHui

HUI 1 yMeHuil 00yJaromerocs.
5 | Okx3amenannonnsle | CpeCTBO MPOBEPKU 3HAHHWM, yMeHu#, | DK3aMeHallMOHHbIE
OueThb HaBBIKOB. MOXKET BKJIIOYATh KOMILJIEKC T€O- | OMIIETHI.
pPETUYECKUX BOIPOCOB, 3a/ay, MpaKTUYe-

(9b) y [1Ixana oleHUBAHUS U
CKHX 33JJaHUH.
npoueaypa IpUMEHE-
HUSI.
[IpomexxyTouHas aTTecTa- Ok3ameH (D) 1) ycrao (V)
s (ITA)

2) nucsmenHo (I1)

7.3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHHS 00YUYaAIOIIUMHUCS Pa3/IeioB
JTUACHUIUTMHEL, ipuem PI'P.

Conep:xanue pacyeTHo-rpadpuyeckoii pagoTsl.

PacyerHo-rpaguueckas padora Nel o 1uHeiiHo# anredpe.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboThl:

Martpuiisl U onpenenuTeny. Pemenne cucteM JTUHEWHBIX anreOpanyecKux ypaBHEHUIH MeTomaMu
["aycca, Kpamepa u oO6paTHOIT MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpartkoe copeprkanue pacueTHO-Tpaguueckoi paboThI:

Bexropsl, neiictBus Haj BekTopamu. CKaJIsIpHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BECHUS BEKTOPOB.
PacuerHo-rpadguueckas padora Ne3 no aHaIUTHYECKOH IreOMeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpaguueckoi paboThI:

Pa3nuuHble BUJIBI ypaBHEHUH MIPSIMOM U IJIOCKOCTH. B3auMHOE pacnonokeHne NpsiMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KoMiuiekT 3ajannii 1J1s1 BHINOJTHEHHUSA
pacyetrHo-rpaguuyeckux pador (PI'P)

no pucaumnnvie JInHeliHasa aJareopa
(HaMMEHOBaHUE JUCIUTUTHHBI )

PI'P Nel, yactn 1

-1 1 0 2
3amganue Nel. Jlanbl maTpuriet A=| 1 3 2 | uw B=|{0 -3 3
4 0 -3 1
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Bommonauts neiictus; A +8B” .
3ananue Ne2. ITpooIKUTh JaHHOE MaTpHuHOe paBeHcTBo (2A4+3B)° —4A4° —6A4AB =...

Y TIPOBEPUTH €T0 JUIsl MaTpull 4 U B U3 IepBOro  3aJaHusl.

3aganue Ne3. BeIUHCIHUTE OMPEaeIUTENb ABYMS CIIOCOOAMHU: Pa3I0KEHHEM IO IEPBOI CTPOKE U
Pa3I0KEHUEM IO TIEPBOMY CTOJIONLY.

0 -1 2
2 1 -1
I -1 1
1 -2 1

—_— O

3amanue Ne4. JIns qaHHOM MaTpUIlbl HATH oOpaTHY0 MaTpuily. ClienaTh IPOBEPKY.

1 0 2
1 1 0]
-1 2 3

Bamanune Ne5. Pennts matpuunoe ypasaenune AXB = C (waiitu X). Caenats npoBepky.

S R R

3aganue No6. HaiiTi paHr MaTpHIlbl.

1 -1 2 3 7
0 5 4 3 1
2 8 9 15
3 -8 2 6 20

PI'P Nel, 3aganust 10 pelIeHUIO CHCTeM JIMHEeHHBIX aJredpandecKux ypaBHeHUi
3amanue Nel. Pemuts cuctemy meronom Kpamepa. Caenatb npoBepKy.

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

3amanue No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTPHIIBL.

3amanue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.

3aganne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiee pemienne u 4yacTt-
HOE peIlIeHuE.

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

3apanue NeS. Pemuth oqHOpOAHYIO cucTeMy MeToaoM ["aycca. Haiitu oOmiee pemenune 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, yacth 2
3apanue Nel. Ilokaszarb, 4TO BEKTOpBI M, K, p 00pa3yroT 0a3ucC B MPOCTPAHCTBE U PA3IOKHUTh

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

3aganve No2. JlaHbl BEKTOPBI 71 M 71 . BBIACHUTHL — KOJUIMHEAPHBI JIM BEKTOPBI & U b .

= (28,-8,8),7 =(=21,6,—6), a=2in+71,b =27 —n.

S|

6n —m.

VAN
n|=2,(m,n)=135, a

, ECIIH |n_1| :6\/5,

3aganue Ne3. Haiitu |c_l

Bajganue Ned. Jlan A ABC . Haittu £ B,ecn A(1;-1;2), B(3;3;2),C(7;1;2).

3aganve No5. Tlpu kakux 'x' BEKTOpPbl @ W b mepneHauKynspHbI?

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

3aganve Ne6. Halitu ruromaas napauienorpaMma, HOCTPOEHHOTO Ha BEKTOpax a u b .

A\

G =20 — 57, b = + 7, ﬁ|:3,(n_1,ﬁ):%.

m| =12,

3ananue No7. Haiitu mmomans Tpeyronsauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve No8. JlaHbl BEKTOpbl @, b, C . BBIACHUTEL — KOMIUIAHAPHBI JIM BEKTOPBI. ECII BEKTOPHI HE

KOMILTaHAPHBI, TO HAUTH 00BEM HapalIeNeNuIIeia, IIOCTPOSHHOT0 Ha BEKTOpax d, b, ¢ u onpene-

JUTH — KaKyl0 TPOMKY OHH 00pa3yroT.
a(1;-1;5),b(2;4;-2),2(3;0:1).

3azmanue Ne9. Jlns nuHeitHoro onepatopa A 3anaHbl 0Opa3bl Oa3UCHBIX 21eMeHTOB Ae,, Ae,, Ae,

. 3amucaTh Matpully onepatopa A B 6asuce e, ée,, €, U HaiiTu oOpa3
JJIEMEHTa X .
Ae =7e +3e,—-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, te,.
3apanne Nel0. Haiiti coOCTBEHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI INHEHHOTO OTlepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM basuce MaTpuneu A :( 7 2) .

PI'P Ne 1, yactp 3
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3aganue Nel. TIpsimast /, mpoxoaut yepe3 TOUKy A mapaiiesnbHO BeKTopy ¢ . Ilpsmast [, mpo-

XOJIUT Yepe3 TOUKy B meprneHauKyIspHO BeKTopy 71 . HaiiTi TOYKy nepecedeHusl MpsSMBIX U Yol

mexay Humy, ecin - A(3;5), ¢ (1;3), B(0;5), n (=3;4).

3ajganue No2. [lana npsimast /. IIpsimast /, mpoxomut uepes Touku A u B. Haiitu paccrosHue OT

TOUKH IIepecedeHnst NpsaMbIX [, u [, 1o mpsmoit /.

Jx=-8t-3 ] ' 0w ~
ll'{y:3t+4’ A(49O)3B(793), 13.9)6 12y+2—0.

3ananue Ne3. Haiitu paccrosinue ot Toukn M, 10 Iiiockoctd @ , Npoxosiuei yepes Touky A
EPIEHUKYIIAPHO BeKTOpPY 71, eciu M (0; 1;7), A(2;-1;4), 7 (6;22;-3).

3ajanue Ne4. Haiitu yroa Mexay INIOCKOCTBIO (¢ M INIOCKOCTBIO [3 , IPOXOAAIIEH Yepe3 TOUKU

A, Bu C,ecmn a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAHOHUYECKHE YPAaBHEHHS MPSIMOH, 3aJaHHOH OOLIMMH ypaBHEHUSMHU.
X+2y-9z-10=0;
{3x+4y+82—24=0.
3aganue Ne6. HaiiT TOUKY mepecedeHust IpssMoid [ ¥ IUIOCKOCTH ¥ yroj MEKIY HEMH.

z —

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

x+2_
3

l:

3aganue No7. TIpsimast /, mpoxomut uepe3 Touku 4 u B. Ilpsimas [, mpoxomut uepes Touxky M
MePICHANKYISIPHO IUIOCKOCTH ¢ . Haiitu yron Mexay npsiMbiMu /, ¥ [, ¥ BBISICHUTB — JIEKAT JIH

OHH B OJIHOI\/'I IIJIOCKOCTH WJIM CKPEIINBAKOTCA.

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

+3)°
49 25
Tpuchl. IlocTpouTs KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

3aganue No8. Jlisi maHHOM KpUBOM =1 yka3aTh (OKYCBHI, SKCIICHTPUCHUTET, TUPEK-

Bagarne Ne9. Ipusectn ypaBHenue kpuBoii 9x” —25y” —18x+200y —616 =0 k kaHOHM4e-

CKOMY BUYy ¥ IOCTPOUTH KPUBYIO.
KonTpoabHbie 3a1anust (mpuMepbl)
Bapuanr.

1. Haiftu 3Ha4eHHns MaTpUIHOTO MHOTOWIEeHa F (A)

f()c):—x3—i—2x2—x+3,A=[_31 g}
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2. Haiitu panr MaTpHIlsl IPUBEACHUEM K CTYIICHYATOMY BUITY g ) 6 3 13

11 -3 13 5 17

3. BBIUNCINTE ONIpeeNnnuTeNb IPUBEACHUEM K CTYIIEHUaTOMY BHIY 3 -5 3
2 7 -1

4. Haiitu matpuny, oOpaTHyto AaHHOU (a). Pemnts MatpuuHoe ypaBHeHHE (0)

bzl 1 -2 2 3 5
@@ |3 -5 3 (6)[ - j-X:(_ j
> . -3 4 3 -1 0

5. Pemmth cucteMy ypaBHEHHI. YKa3aTh o0lIee U OJHO YaCTHOE pelIeHHE (a).

Pemmts cructemMy ¢ moMOIIBI0 00paTHOM MaTpuilel U 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
1. PacrucaTh pasioikeHue BEKTOpa X 10 BEKTOPAM P, , I
x={5-12,1}, p={1,-3,0}, ¢={1,-1,1}, r={0,~1,2}

2. KonnuHeapHs! M BEKTOPEL p U g ?

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

3. Jana nupamuna ¢ BepiunHamu B Toukax A A, 4,4, .
4,(-2,4,8), 4,(4,-1,2), A4,(-8,7,10), 4,(-3,4,-2)
Haiitnu:

a) yroxn Mexzy peopamu 4 A4,, A A4,

0) o0beM nmupaMuIbl

B) JUIMHY BBICOTHI OIyLICHHOM Ha rpanb A A4, 4,

r) HaliTH JUIMHY MeHaHbl, IPOBEACHHYIO U3 BepIuuHbl A, K pebpy A, 4,

4. Be4ucauTh IuIomanb mmapajjieiaorpaMmma, HIOCTpOCHHOIO HA BEKTOpax d u b Q — yroj MEXJy BEKTO-

pamu ; I/I&

25



— —

a=2p+q.b=p-3¢.  [pl=2.lg=2.  a=7.

Bapuant

1. Haiitn paccrosiaue ot To4kn M|, 10 MIOCKOCTH (M MM, ):
M, (-9;10;2), M, (0;7;-4), M,(4;8-1), M,(-2;1;3)

x+y+z-2=0
2. Beimucatb KaHOHUYECKOE YpaBHEHHE MPSIMOiA:
x—y-3z+6=0
x=2 y-3 z+1
1 —4

3. HaiiTi TouKy nepeceyeHus NpsiMO U IIOCKOCTH: ux+y+2z-9=0.

x—1 z
4. Haiitn Touky P, cummerpuunyio Touke P otHOCHTENbHO npsiMoit [: P (0;—1;3) u - = T

-1
5. Hanucath ypaBHEHUE IIIOCKOCTH (¢ TPOXOAAIICH uepe3 Touky M, U NepHeHIuKyIsIpHO  NPSMOM

(MM,): M(3;2;0), M,(415), M,(2;-1;4).
6. HaiiTi KOCHHYC yriia MeK/Iy ILIOCKOCTIMU O U (., :
a,:3x-y+3=0, a,:x-2y+52z-10=0

BapuanT 3a1aHuii TPOMeKYTOYHOI0 TeCTa

3 -1 7 2 4
1.1. HaiiTi padr MaTpHUIbl IPUBEACHUEM K CTYyIIEHIATOMY BHILY

-8 2 -6 -3 -13
11 -3 13 5 17

1 2 -2 3 5
1.2. Pemuth MaTpu4HOE ypaBHEHHE X =
-3 4 3 -1 0

X +2x,+x,=5
1.3. Petuts cucremy mo popmysnam Kpamepa 3x,=5x,+3x, =7
2x, +7x, —x; =13

2.1. Hanucats pa3znoxeHue BekTopa X IO BEKTOpaM p,q,I" X = {5, —12,1} , ; = {1, —3, O} , (} = {1, —1, 1} ,
r={0,~1,2}

- — — —

2.2. BeluMcauTh MioIaab napauienorpaMma, IOCTPOSHHOT0 Ha BeKTopax d U b a- YroJl MexJy BeKTopaMu P u (

- 3 i i1 T

leﬁ+;],l;:p—3q, |p|:2,|q|:2, o=—

2.3. laHa nupamua ¢ BeplIMHAMU B TOUKaX A1A2A3A4 . Al (6, 1, 3) s A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)

Haiiti nnuHy MeanaHsl, IPOBEACHHYIO M3 BEPIIHHBI Al K pebpy A2 A3
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x=2 y-3 z+1
1 —4

3.1. Haiitu TOuKy nepeceueHus IpsMOM U INIOCKOCTH:

ux+y+2z-9=0.
. . .- X Y
3.2. Haiiti Touky E CHMMETPHUHYIO TOuKe /P OTHOCHTENIBHO IPAMOL . P (0, -1; 3) u — ==

3.3. HamucaTb ypaBHeHHe IIOCKOCTH (Y mpoxogsmeit uepes Touxy M o M MEPIEHIUKYISIPHO  MPSIMOH (M M, ) M 0 (3, 2; O)

M (415), M,(2;-1;4).
4.1. Jlana KpuBasi BTOPOTo mopsiaka X~ +4 y2 —12x+16y+16 =0 . [Tomyunts KaHOHUYECKOE YPAaBHEHHUE KPUBOH U IOCTPOUTS €€

’ !’ !/
4.2. CocTaBuTh MaTpHIly IIEpeXosia oT basuca ¢,,e,,e; k basucy €, ,e, ,€; , ecm

S h% 1% 3.3 3 3 AZ.3 % .n% .3
€ =2¢ +e,+e; e, =¢ —¢,+é;; e; =¢ +2e, +e

Kpurepum ouenku:

- OLIEHKA «3aUTE€HO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PErYJIIPHO B TEUCHHE CEMECTpa MPEACTABIISLI
pellIeHus 3a/1a4, BHITOJIHWII MOJTHOCTBIO BCE 3a/1aHUs U UX 3allUTHII, OTBETUB Ha BOMPOCHI IIPENoa-
BaTels;

- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CJIM OH HEPEryJsipHO B TEUEHUE CeMecTpa IMpel-
CTaBJISUT PELICHHUS 3a/1a4, BHIIIOJIHIII 3a/IaHHs HE MOJHOCTHIO WIIM BOOOIIE HE MPECTABIT pabOTHI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIo aBaTess.

Jli1g mpoBeieHust TEKYIEro KOHTPOJIS 3HAHHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIx Kadeapoil «MaTemaTtuka» OHIAHH-Kypcax MUMEIOTCS NMPOMEKYTOUYHbIE (MPOOHBIE) Te-
CTBIL.

7.3.2. IllpoMeskyTOUHAS ATTECTAIUSA
KommuiekT Bonpocos
JIMHEMHAS AJITEBPA

MaTtpu1ibl, TUIIEI MATPHIL.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOK€EHUE NPAMOYTOJIBHBIX MaTPHLI.

MarpuuHnasi popma 3aruc CUCTEMbI TMHEWHBIX alNreOpandecKux ypaBHEHHA.

Onpenenurenu U X CBOWCTBA.

[Tonstue onpenenurens. MUHOPHI U anredpanyecKue J0NOJTHEHUS.

CucTeMbl TMHEHHBIX anre0pandyeckux ypaBHEHUH, OCHOBHBIE MOHATHS U ONPEECTICHHS.

[TpaBuno Kpamepa pemennst cucteM JIMHEMHBIX YPAaBHEHUM.

OOpatHas MaTpHLa U €€ BEIYUCIEHHUE. Y CIIOBHE CYLIECTBOBaHUS 00OpaTHONW MaTpHIIbI.

10 Pemenue cucrem JIMHENHBIX alreOpandyeckuX ypaBHEHUN METO0M OOpaTHON MaTpHULIbI.

11. Meton I'aycca penieHust CUCTEM JTMHEWMHBIX YpaBHEHUH.

12. Pemienne mpou3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEHHUI MeTo1oM ["aycca.

13. Panr matpunel. Teopema Kponekepa — Kanenmnu.

14. OnHOpoAHbBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUH. Kputepuii cynecTBOBaHUsI HETPUBHAIIBHBIX pe-
LICHUMN.

15. TlonsATHe BEKTOpa U JIMHEHHBIE ONIEpalliy HaJl BEKTOPaMH, CBOMCTBA ONEpALIUM.

16. JIuneitnas KoMOUHAIIMS BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTD M JIMHEMHAS 3aBUCUMOCTh T'€OMETPUUECKUX BEKTOpoB. Kpurtepuii nu-

HEWHOW 3aBUCUMOCTH.

OO N U R W~
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18. [Tonsitue 6azuca. KoopauHaTtel BeKTOpA.

19. OpToHopMmupoBaHHbIi 0asuc. Pa3nokeHne BeKTopa 1o BeKTopam Oas3uca.

20. YnopsipodeHHas TpolKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIAaHHOE MMPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.
22.YcaoBust OpTOTOHATIBHOCTH, KOJUTMHEAPHOCTU U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeitHbIe TPOCTPAHCTBA.

24. Marpuna nepexozaa oT 6aszuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHS MATPHUIIBL.

AHanuTH4YecKas reomMeTpus

1. Cucrtemsl koopauHar. JlekapToOBbl MPAMOYIOJIbHbBIE KOOPJAUHATHI Ha INIOCKOCTH U B IIPOCTPAH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

PaznuyHblie TUIBI ypaBHEHHUM MJIOCKOCTH U MIPSMOM.

Brruucnenue paccTosHUM MKy IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOAHNASA MEXY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Boruncnenue yrioB Mexy IByMs IPSIMbBIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.
KpuBbie BTOpOro nopsiaka ux reoMeTpu4eCKUe CBOMCTBA U ypaBHeHus. [[puBeneHne kpuBoi BTo-
pOro nopsiika K KAHOHUYECKOMY BULY.

8. KaHoHnveckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOIO MOPSAAKA.

10. Kanonnueckue ypaBHeHUsI c(hepbl, JUTUICON1a, KOHYCOB, TUIIEPOOIONI0B, 1apadoI0nI0B.

Nk LD

DK3aMeHAIIHOHHEIE OMJIeThI

Ha3znauenue: Mcnonb3yroTes Ui npoBeieHus poMexxyTouHol artectauuu (ITA) mo qucuumninne
«JIuneitHas anredpay.
Pernament skx3amena: - BpeMsi Ha MOJArOTOBKY T€3UCOB OTBETOB - J10 45 MUH.

- Coco® KOHTPOJISI: YCTHBIE OTBETHI.
KoMmiekThl 5K3aMeHallMOHHBIX OUJIETOB JIOJKHBI coslepKaTh OmiieToB Ha 25-30% Goublie yncia
CTYJIEHTOB B rpynie (xpaHarcs Ha kadeape «MaremaTukay).
TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

MUHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHUS POCCUMCKOI ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPASOBAHUSAI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 6a30BBIX KOMITETCHITHH, Kadenpa «MaTtematukay
Hucuumnnuna «JIuneitHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Omnpenenurenu U UX CBOKCTBA.

1 2 -1 2
2. PemmuTe mMaTpHuyHOE ypaBHEHHE XB=A,e€CiH A:(2 J, Bz( 0 J.

. +2x, =-1
3. PemmuTh cuctemy MeTOI0M 0OpaTHOM MaTPHUIIBI hTen .

4. Jlanbl BEKTOpPHI a =(-5,9,8), b= (-3,,-2), ¢ =(-8,10,-10). [IpoBepUTH — KOMILJIAHAPHBI JIX OHMU.

Ecnu Het, HaiiTH 00beM Mapaiesenuieia, TOCTPOSHHOTO Ha BEKTOpax a,b,c.
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5. Haiitu yron mexnay Bekropamu a = (1,-2,-2) U b= (2,0,1).

MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUPEXJIEHWE BBICHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NNOJUTEX)

®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «Matemarukay
Huctunnuna «JIuaeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneiinas komOuHamusa BeKTopoB. basuc. KoopauHate! BekTopa.

1 2 -1
2. Breruucauts onpeaenanuTeb MaTpulpl C = AT ,ecoman A=(3 1 0.
01 1
4x —2x, +3x3 =12,
3. Pemure cucteMy ypaBHEHHI MeTofoM ['aycca < x, +5x, —3x; =1,
2x; +3x, —2x3 =3.
4. Tlokasatb, 4TO BEKTOpbl m =(1,-1,2), 7 =(2,0,3), p=(-2,—1,1) 00pa3yrT 0a3ucC B IPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHue NpsAMol  —2x+3y—5=0. HamucaTe: ypaBHEHHE NPSMOIL C YTIIOBBIM KO-
s duUMeHTOM; ypaBHEHHE IPSIMOM B OTPE3Kax; HOPMAIbHOE YPaBHEHUE MPSMOIA.

J514 mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYIE€HTOB B JUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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