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1.  eau, 32124y U IVIAHKUPYeMble pPe3yabTaThl 00y4eHUsl 10
AUCHUIIMHE

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

. BOCIIUTaHKE y CTYJCHTOB O0IEH MaTeMaTU4eCKOr 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 CTYJICHTaMH 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 KOHKypeHTOCHOCO6HOCTL Ha PBIHKC TpyJda.
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 IPUKIAHBIX 33/1a4;
. MOJITOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTU(UKALMOHHON XapaKTe-

pUCTHKOI OakanaBpa Mo HalpaBJICHUIO, B TOM Yuciie (POpMUPOBAHUE YMEHUHN UCTIOIB30BATH OCBO-
€HHBbIC MAaTEMATHYECKHUE METO/IBI B TPO(ECCHOHABHOM IeATETHHOCTH.

OO6yuenue no mucuuiUinHe «JIuHeiHas anreOpay» HampaBieHO Ha (HOpPMHUpPOBaHHE y 00ydHaro-
mmxcs cnenyromux kommnerenuud B coorserctBuu ¢ ®I'OC 09.03.03 «IIpuknaanas undopma-

THKay, yTBEPKICHHBIN NpuKa3zoM MuHucTepcTBa oOpazoBanus 1 Hayku Poccuiickoit denepanun
oT 19.09.2017 Ne 922.:

Koa m HanmMeHnoBanue KOMIeTEHIIMIA

NHankaTopbl 10CTHKEHUSI KOMITe-
TEeHIUH

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

NVYK-1.1. AHanu3upyeT 3a1ady, BbIACIAS €
0a30BBIEC COCTABIISIOIINE

NYK-1.2. OcymiecTBisieT NOUCK, KPUTHIECKU
OIICHHUBAET, 0000IIaeT, CUCTEMATH3UPYET U
pamxupyeT uHpopMmanuio, Tpedyemyro s
pelIeHHs TOCTABJICHHOW 3a/1a4u

MNYK-1.3. PaccmarpuBaeT u mpejjiaraet pa-
[IUOHAJIbHbIE BAPUAHTHI PEIICHHsI TOCTABJICH-
HOM 3a/1a4¥, UCIIOJIb3Ysl CUCTEMHBIN MOJIXO,
KPUTHYECKH OI[CHUBAET UX JTOCTOUHCTBA U
HEJOCTATKU

OIIK-1. Cnoco0eH NpUMEHSTh €CTECTBEHHO-
HayYHBIE U OOIIEHH)XCHEPHBIC 3HAHUS, Me-
TOJIbI MATEMAaTHYECKOTO aHAIIN3a U MOJETIH-
POBaHUs, TEOPETUIECKOTO M IKCIIEPUMEH-
TaJILHOTO MCCIIEIOBAHUS B TPO(ECCHOHAI-
HOH JIeSITeTbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI BEHICIIECH MaTeMa-
TUKH, METOJIBI U MOJICIIH, IPUMEHSIEMBIC B Pa3-
JINYHBIX 00JIACTIX.

HOIIK-1.2. YMeeT npuMEHSITh METOIbI JIHC-
KPEeTHON MaTeMaTHKH, CHCTEMHOTO aHaju3a,
MaTEeMaTHYECKOr0 MOJAETUPOBAHUS ISl HC-
CJIEZIOBaHUS M pa3paboTKU MpodeccHoHalb-




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

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JuciumninuHa oTHOCUTCS K oOsi3arenbHOU yactu Onoka b1l: Moayns «MaTtemaTnueckue JUCITH-
[JIUHBD.
B ocHOBHOI1 yacTu:

. MaremMaTHYeCKUH aHAJIN3;

. JluckpeTHas MaTeMaTHKa;

. Ocuossl UKT.

B uactu, popmupyemoii yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUH:
. OCHOBBI IPOTPAMMHUPOBAHHS;

. AJITOpUTMBI U CTPYKTYPBI JAHHBIX;

. MaremaTHdeckre MeTOIbI aHaJIN3a JaHHBIX.

3. CTpyKTypa M cojepskaHHe U CHUILTHHBI

OO01mas TpyJ0eMKOCTh JUCIUIIINHBI COCTABISET 3 3a4eTHBIC eAMHUIILI -108 vacos.

3.1. Buabl yueOHoii padoThl M TPYI0EMKOCTD

3‘;1 Buj yueoHoii pa6oThi Komraecrso Cemectp 1
4acoB
1 | AyauropHble 3aHATHS 48 48
B ToM uucne:
1.1 | Jlekium 16 16
1.2 | CemuHapCKHE/TIPAKTHUECKUE 3aHATHS 32 32
1.3 | JJaGoparopHbIe 3aHATHUS - -
2 | CamocTosiTesibHast padoTa 60 60
3 | IIpomesxyTouHasi aTTeCTALUS
JK3aM€H D C)
Hroro 108 108

3.2. TemaTHyecKuii MJIaH U3YYEHUs] AUCHUTLTAHBI

Pazmemnién B mpunoxenuu 1 k padoueit mporpamme.

3.3. Coneprxanue pa3iesoB TUCHUNIHHBI

BBeaenue

[Ipenmer, 3a1aun u copepkaHue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHSI JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKE 0akanaBpa, CBA3b C APYTMMU AUCLUIUIMHAMH.



Pa3nes 1. DiieMeHTBI JIMHEHHOM aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTe 4.

[Tonsitue matpunbl. Buasl matpui. JleiictBus Hax maTputiamu. Onepanuu Ha 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 TIOPsJIKA.

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 JJMHEHHBIX aJIre0pandecKuX ypaBHEHHUIA.

CucteMsbl JIMHEHHBIX aaredpandyeckux ypaBHEHUI, OCHOBHBIE NMOHATHS. Pemienue cucrem
JUHENHHBIX ypaBHeHUH MeTogoM Kpamepa, MeTooM oOpaTHO# MaTpuliibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenue npou3BOIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHUN METOI0M
I'aycca. Pemenre oTHOPOHBIX CUCTEM JIMHENHBIX ypaBHeHUN. KpuTepuii CylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUM.

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. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB, UX CBOUCTBA. Y CJIOBHUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BrIuncieHne CKaasipHOro, BEK-
TOPHOT'O ¥ CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aIaHHBIX KOOPAMHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3muce.

Tema 3. Jluneitnsie npocTtpancTBa. [lonaTue 6a3uca npocTpaHCTBA TEOMETPHUUECKIX BEK-
TopoB. [IpeobpazoBanre MaTpHIIbI TMHEWHOTO orepaTopa mpHu rnepexoe ot 6asuca k 6azucy. Cob-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCIA U MHOTOYJICHbI

ITonsiTue komIekcHOro yncina. @opMbl 3alIMCH KOMIUIEKCHBIX Yucen. JIeHcTBUS Hal KOMILUIEKC-
HbIMU uncnamu. @opmyiia Myaspa. M3BnedeHre KOpHS N-0H IOJOKUTEIBHON CTEIIEHU U3 KOM-
MJIEKCHOTO yucia. 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

PaznuynbIe TUTIBI ypaBHEHHI TUIOCKOCTH U yPaBHEHUIA MPSIMO#A (Ha TJIOCKOCTH M B TIPOCTPAHCTBE).
Brruncnenue pacCTOSHAN MEXIy IByMS TOUYKaMHU, TOYKOM U MIPSIMON, 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

Kpusbie BTOpOro nopsiaka, MX IreéOMETPUYECKUE CBOMCTBA M ypaBHeHus. [IpuBenenune kpuBoi
BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BHUJLY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHWYeckue ypaBHEHUS cephl, SITUTICOU 1A, KO-
Hyca, rurepoosonia, mapadboaona.

3.4. TemaTuka npakTHYeCKUX 3aHATHI Mo AucHumIuHe «JIuneiinas anredopa»

Ne 3ansTHS Tewma 3aHsTHS

1 Paznea 1. DiieMeHTBI JIMHeHHOM anredpbl. MaTpuiibl, 1eHCTBUS
HaJ MAaTPUIIAMH.

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

3 OOpaTHast MaTpUIlA ¥ €€ BEIYHCIICHHE.
CucTemMbl TMHEHHBIX alreOpandecKux YpaBHEHHA, OCHOBHBIC I10-

4 HATHS U onpejiesieHus. Perenue cuctemM JTMHEHHBIX YpaBHEHHI
MeTosioM Kpamepa, MeTo1oM 00paTHOM MAaTPHITBI

5 Pemienue cucrem nMHENHHBIX ypaBHEHUM MeToaoM ["aycca. Panr

Martpuusl. Teopema Kponekepa — Kanemun.

6 Meron ["'aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPaBHEHUH.
OpHOPOJHBIE CUCTEMBI JINHEHHBIX YPaBHEHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOM aaredpsnl. Bexropsl. JInnen-
HbI€ OIlepalliy HaJ BEKTOpaMH, UX CBOWCTBa. JIMHeEWHOE Ipo-
7 CTPAaHCTBO I'€OMETPUYECKUX BEKTOpOB. IIoHsATHE NMHEWHON KOM-
OuHanuy BeKTOpOB. JIMHEWHO HE3aBHCHUMBIC U JIMHEWHO 3aBUCH-
MBIE€ CHUCTEMBI BEKTOPOB.

[TonsiTne 6a3uca mpocTpaHCTBA TEOMETPUIECKUX BEKTOPOB. Koop-
8 JIuHATHl BekTopa. OpToHOpMUpOBaHHbIHM 0a3uc. KommnHeapHoCTb,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €70 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOn3BEACHUE IBYX BEKTO-
OB, €ro CBOMCTBA. Y CII0BHE KOJUIMHEAPHOCTH BEKTOPOB
CwMmeriaHHOE TIPOM3BENICHUE TPEX BEKTOPOB W €ro CBOMCTBA. BbI-
qucIeHne o0beMa napasiesienumnesia ¥ MupaMuasl. Y clIOBUE KOM-
10 IUTAHAPHOCTH BEKTOPOB. BhIuncieHne ckansipHOro, 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-
JUHAT BEKTOpa NMpHU M3MEeHeHHHu Oasuca. JIMHelHbIE omepaTopsl,
NeHcTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHbBIEC 3HAYEHUS] MATPUIIBI

11

Pazgen 3. KomiuiekcHbI€ YHCJIA ¥ MHOIoYwieHbBI MHOKECTBO
KOMIUTEKCHBIX uncesl. DOopMbl 3alMCH KOMIUIEKCHBIX Yucen. Jlei-
CTBHsA HaAJA KOMIIJICKCHBIMH YUCJIaMU. Pa3JIO)K€HI/Ie MHOI'O4JICHA Ha
MHOXHUTEJIH, OCHOBHASI TEOpeMa aareOpsl

12

Pasnea 4. AnanuTnyeckasi reoMeTpus

Cucrembl KoopauHAT. Pa3nuuHble TUIBI YpaBHEHUHN MIIIOCKOCTH
14 PasznuuHble TUIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTH U B IPOCTPAH-
CTBE

15 B3anMHoe pacnosioxkeHue IpsIMbIX Ha IUIOCKOCTH W B MPOCTpPAH-
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 KpuBsle BTOporo nopsiika MX reoMEeTpHYECKUe CBOMCTBA. YpaB-
HEHUS AJIUIca, TUrepoossl, napadosnsl OO1ee ypaBHEHNE KPUBOI
BTOpOro nopsaka. [IpuBeneHue KpuBoil BTOpOro nopsaka K KaHo-
HU4yeckoMy Buay. [IoBepxHOCTH BTOPOro nmopsiaka

4. YueOHO-MeTOAM4YeCKOE U HH(POPMAIIMOHHOE 00ecTiedeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

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

®DenepanbHblil rOCyJapCTBEHHBIN 00pa30BaTeNbHBIN CTAHIAPT BHICIIEr0 00pa3oBaHus - Oa-
KanaBpuar o HarmpasieHuto moarotoBku 09.03.03 «lIpuknagnas nuapopmarukay, yreep-
JKJICHHBIN Mpruka3zoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deaepanuu ot
19.09.2017 Ne 922

[Tpuka3z MunuctepctBa odpazoBanus u Hayku PD ot 05 ampenst 2017 1. Ne 301 «O6 yTBep-
waeHuu [lopsaaka opraHu3anuu U OCYLIECTBIIEHUS 00pa30BaTENIbHOM 1€ATENBHOCTH 110 00pa-
30BaTENbHBIM MpOrpaMMaM BBICHIET0 00pa30BaHUs — IporpaMmam OakajaBpHara, mporpam-
MaM CIeHAIIMTETa, IPOrpaMMaM MarucTpaTyphl;

[Topsimox mpoBeaeHNs FOCYAAPCTBEHHONM HTOTOBOW aTTeCTallUK IO 00pa30BaTEIbHBIM MPO-
rpaMMaM BEICIIIEro 00pa30BaHUs — IporpaMMaM OakaiaBpuaTa, IporpaMMam CIeIUaIUTeTa
¥ IIporpaMMaM MarucTpaTyphbl, yTBEPKICHHbBIN prkazoM MuHoOpHayku Poccun ot 29
nroHsa 2015 r. Ne 636;

[TonokeHre o MPaKTUIECKON MOJTOTOBKE 00yUJaroIIuXCsl, yTBEPKACHHOE MpruKazoM MuHU-
CTepCTBa HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu 1 MuHUCTEpCTBA TIPO-
ceemenus Poccuiickoit deneparuu ot 5 aBrycra 2020 1. Ne 885/390;

VYcraB v noKajgbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npodeccuoHaIbHON ASSITENLHOCTU U Cepbl MPOPECCHOHATBHON AESITETbHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBIIIKE TIPOTpamMMy OakanaBpuara (J1ajee - BRITYCKHUKH), MOTYT
OCYIIECTBIISATH IPO(ECCUOHATIBHYIO 1€ATEIbHOCTb!

06 Cpsi3b, HHPOPMAIIMOHHBIE 1 KOMMYHHKAI[MOHHBIE TEXHOJIOTHH (B chepe MpoeKTUpoBa-
HUs, pa3pabOTKH, BHEAPESHUS U SKCIUTyaTalluU CPEACTB BEIUUCIUTEILHON TEXHUKH 1 HHPOP-
MAITMOHHBIX CUCTEM, YIIPABICHUS UX KUZHEHHBIM [TUKIIOM)

4.2.  OcHoBHasl JUTepaTypa:

3abonorckuit B.C. JIuneiinas anrebpa v aHaTIMTHYECKast reoMeTpust (Y4eOHBIH KOMIUIEKC):
yaeOHoe mocobue, 2-e uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
HUe: 0aKanaBpHar).

Cuporuna U.K. JIuneiinas anreOpa 1 aHaTUTHYECKasi TEOMETPHUS: HHTEPAaKTHBHBIN KypC:
yduebHoe mocodue st By3oB. CII16, U3a-Bo Jlans, 2022. 180 c.

Kypc nexuuit no nuHelHoi anredpe u aHaTUTHYECKOI reomeTpun: yuedHoe nocodue. // Kya-
psasueB b.1O., Marsam B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHslit pecypc. ]


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

4.3. JonosHMTEJbHAs JIUTEpPaTypa:

1. Kpartkuii Kypc BbICIIEH MaTeMaTUKU |[DIEKTpOHHBIM pecypc]: yueb. - DIeKTpoH. JAaH. -
MocksBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxoBckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKU JJIs1 TEXHUYECKUX BBICHIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'Y, 2012. 400
IK3.

3. Wnbun B.A., [To3nsk 3.1". Ananutudeckas reomerpust. M.: Hayka. ['naB. pen-us ¢pusuxo-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemuiues, /I.B. Pemenne 3agau U3 Kypca aHQINTUYECKOM T€OMETPUM M JIMHEHHOHN ai-
reOpsl [Dy1eKTpoHHBIHN pecypc]: yued. mocobue - DneKTpoH. 1aH. - MockBa: ®uzmariaut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4, JnexkTpoHHBIE 00pa3oBaTe/IbHbIE PeCypChI

[IpoBeeHue 3aHATHI U aTTECTAIMA BO3MOKHO B JIUCTAHIIMOHHOM (OopMaTe ¢ IPUMEHEHHUEM CH-
CTeMBbl JuCTaHIMOHHOTrO 00yueHust yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTemaTrka» SJIEKTPOHHBIX 00pa3zoBarenbHBIX pecypcoB (DOP) mo BceM pasmenam
POTrPAMMBI:.

Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHueckasi FeOMeTPHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
JeCKasi reOMETpHs

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

Ka)KIILIﬁ CTYOACHT O6CCHC‘{CH WHAUBUAYAJIBbHBIM HCOTIPAaHWYCHHBIM JOCTYIIOM K 3JI€I(Tp0HHOI71

OHOINOTEKE MOCKOBCKOTO MOIUTEXA

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

WHTepHeT-pecypcehbl BKIIOYAIOT Y4EOHO-METOANMUECKHE MaTEpUalbl B AIEKTPOHHOM BHJE, Mpea-

CTaBJIeHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremMaTH4YecKOro 0Opa30BaHUS»

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

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

[Tone3nple yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBI HA CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

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

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

4.5, JIuueH3MoHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe obecredyeHue

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 [ OO0 JlunensuonHoe https://reestr.digital.qgov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'" 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:

HaumeHnoBanue

Ccbuika Ha pecypce

JoctynHocTh

HNudopManuOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.com/

HocrtynHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUHI
Nudopmannonnsie pecypebl
http:// www.consultant.ru JlocTymHo
Ceru Koncynpranrllitoc
[Topran ®enepanbHbIX roCy-
6 -
AAPCTBCHHBIN ODPasOBATEib http://www.fgosvo.ru. JlocTymHO

HBIX CTAHAAPTOB BBICIICTO 00-
Ppa3oBaHusdg

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

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

IPR Books https://www.iprbookshop.ru/ | Toctynna B cetu Un-
TepHeT 0e3 orpaHuye-
HUHT

IIpodeccnonanbubie 0a3b1 JAHHBIX

baza naHHBIX HAyYHOMU DIIEeK- http://www.elibrary.ru JoctymHo

TPOHHOU OMOIHOTEKH

(eLIBRARY.RU)

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

— moJiuTeMarnueckas pedepa-
TUBHO-OMOIMOTrpaduieckas 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-TeXHHYECKOe o0ecneyeHne JUCIUNTIMHBI

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

Kadenpa «MaremaTukay He pacrojaraetT COOCTBCHHBIM ayAUTOPHBIM (DOHIOM U HCIIOIb-
3yeT yueOHbIE ayUTOPHH U3 001Iero (JoH/Ia YHHBEPCUTETA.

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

6. MeToanyeckue peKoOMeH 1Al
6.1. MeToanuyeckne peKOMEHIAIUH JJIsl MPENOABaTeIsl 10 OPraHU3aluN 00yYeHUsI

[Ipexne Bcero, caeayeT oOpaTUTh BHUMaHKUE CTYAEHTOB Ha TO, YTO IPAKTHUUECKH BECH U3Y-
YyaeMblii UMU MaTepHaj He TpeOyeT Kakoi-mubo crenuanbHoN (HONOIHUTENBbHOM) NOATOTOBKU U
BITOJIHE MOJKET OBITh YCIIEIIHO U3YyU€H, €CJIU CTYEHTHI OYyT OCeIaTh 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 K€ BPEMS OHU IIPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIUPOKOE pac-
IIPOCTPAHEHHUE IS PEIICHMS PA3HOTO POJIA 3a/1a4 BHYTPU CaMOM MaTEMAaTHUKHU U NPUKIAAHBIX 3a-
na4. Mx ocBoeHHE MOMOXKET CTYIEHTaM JIOTUYECKU BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PeYb, YCIEUTHO IPUMEHITh HAKOIIJIEHHbIE 3HAHUS B MPO(PECCHOHATBHON
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 JUCHUIUIMHE ClieyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOYHOM aTTECTALUH 110 TUCIUITIIMHE, CPOKaX €€ MPOBEACHUS,
YCJIOBHSIX JTOIyCKa K MPOMEKYTOYHON aTTECTAllNN, TPUMEHAEMBIX BUAAX TPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxxeHne TEOpETHYECKOro MarepHaa AOJDKHO CONPOBOXKAATHCS HWILUIFOCTPATUBHBIMU
npUMepaMu, TIIATETLHO OTOOPAaHHBIMH MpenoaBaTeieM TaK, YTOObl TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKH [TPU PELICHUH 3314l HE OTBJIEKAJIHN OT INIABHOTO: OCMBICIIEHUS UJIEH U CYTH IPUMEHSI-
eMbIX MeToJ0B. CllelyeT Bcerzia yKa3blBaTh IPUMEPBI IPAKTUUECKOIO IPUMEHEHHS] 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 U3JI0KEHHOTO0 MaTepuaia.

[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 BBISIBIISATh 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 NPUOOPETEHUM OOYYaroIMMUCS MPOYHBIX 3HAHUN, YMEHUH W BIAJCHUA
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-
CTEMBI IUCTAaHIMOHHOTO 00y4enus yuuepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTrKay JIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa MO0 yueOHO padoTe 1/Uil HEHTPOM yueOHO-METOIUIECKOi paboThI.

6.2. Meroauyeckue yKazaHus J1Jisi 00y4aIOUIUXCH M0 OCBOECHUIO
JAUCHUTLIHHBI

Pa3nes: 3s1eMeHTHI JTHHEHHOH aaredpbl

Martpuusl u onpeaeaurtenu. [Ipexie Bcero, CTyI€HT J0JDKEH MOHATh, YTO MaTpULA —
9T0 Tabauua yucen (IpuyeM 3Ta Tabiiuna MOXKET UMETh OIMHAKOBOE YHCJIO CTPOK M CTOJIOLIOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM ), @ OIIPEJIEIUTENb- 3TO YHUCIIO, 3alIMChIBAEMOE B BUI€ KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEACIUTEIHN CYILIECTBYIOT TOJIBKO Y KBaIPATHBIX MAaTpPHULL.

Crenyer oOpaTuTh 0c000€ BHUMAaHKE HA ONIEPALUI0 YMHOXKECHHUS PSAMOYTOJIbHBIX MaTPHUIL
U IIOHATh, KAKUM I10JIy4aeTcs MOPAJOK MAaTpHLbl — npousBeieHus. OcoOEHHOCTh MaTpUIL] TAKXKe
COCTOMT B TOM, UTO IIPOU3BEACHUE MAaTPUIL]l HE IEPECTAHOBOYHO, TO ecTh 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 ONeparuio yMHoxkeHns A ‘A = E (momkHa 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 11eecoo0pa3Ho, BbIOpaB MPOU3BOJIbHBIN ONPEAETUTENb BBILIE TPETHETO
HOPSI/IKA, PACKpPBITh €0 Pa3IMyHbIMU CHOCOOAMH, MPUMEHSS Pa3jIOkKEeHHUE U MO CTPOKAM M IO
crosidriam. OOpaTuTe BHUMaHUE, KAaKUe CTPOKH (CTOJIOIIB) TPEATIOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHS OTIPEIEIUTEINSL, YTOOB! YIPOCTUTH €ro BeluHciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHUE
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 TEPEMEHHBIX).

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 0a31ca 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 MTPOBEPSITH YCIOBHS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJIa 1 MHOTO4JIEHbI

B stom paznene, npexze Bcero, HaJlo MOHSATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEHHEM MOHATHUS IEeUCTBUTENbHBIX YHUCEN, 3HATh ONPEEICeHUE U TpU (HOPMBI 3aHCH KOMIUIEKC-
HOTrO Yucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKA3aTeNbHYI0), TEOMETPUYECKYIO HH-
TepHpeTaio KOMILUIEKCHOTO YUCIIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEXK/1y MHOKECTBOM
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KOMIUIEKCHBIX YUCENI 1 MHOXKECTBOM TOYEK KOMIUIEKCHOH MIIOCKOCTU. 3HATh Gopmymy Diinepa.
KommuiekcHble ymciia MOKHO M300paxaTh C TOMOIIbIO BEKTOPOB Ha KOMILJIEKCHOM MJIOCKOCTH.
[ToaToMy omeparu CJI0KEHHUS U BEIUUTAHUS KOMIUIEKCHBIX YHUCET MOTYT OBITh CBEICHBI K OTIepa-
IIUSIM CJIOKEHUS U BBIUNTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh U yMeTh BBINOIHATE ONEPALUA YMHOKEHHUSI, IEJICHUS, BO3BEJICHUS B TTOJI0KHU-
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 anreOpandeckas onepamusi Hai KOMIUIEKCHBIMH YHCIIaMHU HE BBIBOJIUT
3a mpejiesbl 0071acTH KOMIUIEKCHBIX YHCEl.

Hano 3nath paznuunbie BUJIbI Pa310KEHUS MHOTOWIEHA HA MHOXKUTEIH ISl CIIy4aeB, KO-
I/1a Cpeu KOpHEl MHOTro4JieHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHHUS Oy IyT
UCIIOJIb30BATHCS, HAPUMEpP, B MHTErPAJIbHOM HMCUUCICHUU MPU BBIYMCICHHMH WHTErPAJIOB OT
IpOOHO-palMOHANIBHBIX (DYHKUWH, IPU PEIIEHUHU JIMHEHHBIX OJHOPOAHBIX Tu(depeHIInaTbHBIX
YpaBHEHUU N-TO MOPSAIKA C TOCTOSHHBIMU KO3 UITUCHTAMH.

Pazgesn: Anasurudyeckasi reoMeTpust

[Ipu u3ydyeHnn aHaTUTUYECKON T€OMETPHUH CIIETYET, 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 npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHSTHS T€OMETPUH (TOUKA, MpsAMas, MII0c-
KOCTb) SIBJIIFOTCSI HEOMPECIIEMbIMU, U JIJISl UX ONUCAHUS MPUMEHSIETCS] aKCUOMAaTUYECKUM Me-
TOJ1, TO3BOJISIFOIIMM YCTAaHOBUTH B3aMMHO OJJHO3HaYHOE COOTBETCTBHE MEXKy MHOXKECTBOM TOUYEK
MPSIMOI M1 MHOKECTBOM JICHCTBUTENBHBIX YUCEN U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPIMHAT.
Hazno yetko ycBouTh paznuyuHbie GOpMbI YpaBHEHHH MPSAMOM U IMIIOCKOCTH YMETh MePEXOIUTh OT
oHO# opmbl K apyroi. Cienyer OCMBICIUTD U YCICUTHO MPUMEHSTh PEIICHUS KIACCHYeCKHIX
3a/1ay aHATUTHYECKOW T€OMETPUU O B3aMMHOM DPACTIONOKEHHH TMPSMBIX U TJIOCKOCTEH, yMETh
OTIPECIIATh YTIbl U PACCTOSHUS MEXAY PA3IMYHBIMUA 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. ®OH/ OLIEHOYHBIX CPEACTB

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

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3YIBTATOB 00YUECHHUS

2 lllxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS

3. O1ieHOYHBIE CPEICTBA

3.1. Texyuuiif KOHTPOIb

3.2. [IpoMexyTOoUHas aTTecTanus
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Ilpunoscenue 1

TemaTu4yeckni IJIaH coePKAHUA TUCHUILINHBI «JInHeliHas anredpa»

10 HATIPABJIEHUIO MOATOTOBKH
09.03.03 «IIpuxkaagHas nHPOPMATHKAY
HanpasiieHHOCTb (TIpOHiIb MTOATOTOBKH)

Pa3pa0dorka u MHTErpanus OM3Hec-IPHUJI0KeHU I

dopma o0yueHUsI: OUHASI
T'ox nadopa: 2024/2025

(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 | II/C | JIa6 C P K.P. | K.II. | PI'P | Pedepar | K/p | 2 | 3
IlepBblii cemecTp
Pa3pen 1. Di1eMeHTHI JUHEHHOH AJI-
1.1 | redpul Mampuysi, oeticmsus Had Mampu- 1 1 2 2 3
yamu.
Onpenenureny, UX CBOWCTBA M BBIYHCIIC-
Hue. MaTpudHas 3anmuch CHUCTEMBI JIMHEH-
1.2 - 1| 2 2 3 ¥
HBIX YPaBHCHU.
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Boinaua zaganuii PI'P Ne 1 o iuHeiiHOH
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 cucrteM TMHENHBIX ypaB-
HeHuit 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, OPTOrOHAIBHOCTH 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.

CamocTosiTesibHasi padoTa Ne 2 B ayIuTo-
P¥H 110 BEKTOPHOIi ajredpe

10

1.11

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
IpsMOH.. B3auMHOE pacmnosiokeHue IUIoc-
KOCTeH. BpluucieHue paccTOSHUM MeEXAy
TOYKOM Y INIOCKOCTBIO

CamocrositeibHas pabora Ne 3 B ayauro-
PHH [0 AHAJIMTHYECKON reOMeTPHH

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

®OH/JI OLIEHOYHBIX CPEJCTB
MO JUCLUTIJIMHE

«J/IunerHas aareopa»

Hanpasnenue noarorosku: 09.03.03 «IIpuknagnas uHGOpMaTHKY.
[Tpoduis: «Pa3padoTka u MHTErpanus OU3HeC-MPUJI0KEeHUIN».

Kadenpa: «Marematukay

1. MeToabl KOHTPOJIAA M OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

I[J'ISI KOHTPOJIA YCIIEBACMOCTH U KQYC€CTBA OCBOCHHA JUCHUILIINHBI HﬂCTOfIHIGfI HpOl’”pElMMOfI

mpeaAyCMOTPCHBI CIICAYIOMINUEC BUbI KOHTPOJIA:

- KOHTPOJIb TeKYLIEeH ycreBaeMoCTH (TeKYIUi KOHTPOJIb);

- IPOMECIKYTOYHAA aTTCCTAllUA (3K3aMeH).

2. llIkajia 1 KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs

DopMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH

[IpomesxyTouHas arTectanus o0yyaromuxcs B GopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBINOJIHEHHSI BCEX BUJIOB yU€OHOM pabOThI, MPelyCMOTPEHHBIX YUEOHBIM IIJIAHOM IO IaHHOW TUCIIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCA PE3YJIbTAThl TEKYILIErO0 KOHTPOJIS YCIIEBAEMOCTU B TCUECHHE Ce-
MecTpa. OlLeHKa CTEeNeHH JTOCTHKEHUS 00y4arolUMHUCS MJIaHUPYEMBIX PE3yIbTaTOB OOYy4YEHHUs 110
JUCLHUIIJIMHE MPOBOAUTCS MPENoAaBaTeIeM, BEAYLIUM 3aHATHS 110 TUCHUILNIMHE METOIOM JKCIIEPT-
HOM oueHKH. [1o uroram npomeKyTo4HONW aTTECTalUy 110 AUCLUIUIMHE BBICTABISETCSA OLICHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHO» UIIU «HEYIOBICTBOPUTEIBLHO.

Ixkana oueHNBaHUA

Onucanue

OTJIINYHO

BelmtonHeHsl Bce 00s13aTe/bHbIE YCJIOBHS NMOATOTOBKH CTY-
JAEHTa K INPOMEXKYTOYHOH AaTTeCTAllMHM, IPETyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIUIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTyalUsAX MOBBIIIEHHOW CIOXHO-
ctiu. IIpm 3TOM MoOryr OBITH [OMYyIIEHBl HE3HAYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyJHEHHs IpU MEepeHOoce 3HAHUM U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIC 3a/1a4u.

Xopomo

BeimonHeHs! Bce 00si3aTesIbHbIE YCJIOBHS MOATOTOBKH CTy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, NPEJyCMOTPEHHBIC
nporpaMMoil quctuminHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTeJIAM, [IPUBEICHHBIM B
TabIUIIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUIMH,
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HaBbIKaMU. B TO ke BpeMsI Ipy OTBETE JONyCKAET HECYILIECTBEH-
HbIE€ NOTPELIHOCTH, 3aJa4¥ PELIACT C HEIOYETAMH, HE BIIMSIIO-
[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, IPUBEJCHHBIM B
TabIUIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HernmyOoKre 3HaHUs, IIPU OTBETE HE
JIOIYCKaeT rpyObIX OIMOOK WM MIPOTUBOPEUUii, 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 aTTecTallMu, 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
Ne
OIICHOYHOTO CPE/I-
/11
CcTBa

[IpencraBnenue ore-
HOYHOTO CpPEJICTBA B
dOC

KpaTKaSI XApaKTECPUCTHKA OICHOYHOT'O
CpeacTBa

1 Konrposnbnas (ca-
MOCTOSITEJIbHAS )
paborta

(KP)

CpencTBo NMpoBEpKH YMEHUHN MPUMEHSThH
IIOJIyYEHHBIE 3HAHUS JUIS PELICHUs 3a7a4
OIPEJETICHHOr0 THIIA TI0 TEME WU pas-
ey

KomInekT KOHTpoIIb-
HBIX 33JIaHUI IO Ba-
pUaHTaM

2 | Pacuerno-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 OeceloBaHueE, 3aHHBIE C M3y4aeMOM IUCIUILINHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHU LUTUTHHBI

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 | Ok3amenannonnsle | CpecTBO MPOBEPKU 3HAHMM, yMeHUH, | 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.

Coaepixanue pacueTHO-Tpadpuueckoi padoThl.

PacuetHo-rpaduyeckas padora Nel no JimHeliHoii ajareope.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboTh:

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

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

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

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

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

KoMiuiekT 3ajannii 1J1s1 BHINOJTHEHHUSA
pacuerHo-rpaguueckux pador (PI'P)

no aucauminde JInHeliHas aJreopa
(HaMMEHOBaHUE JUCIUTUTHHBI )

PI'P Nel, yactn 1

-11 0 2 0 2
3ananue Nel. lanbt matpuet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1
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Bsimonauts neiictus: A? +8BT .
3ananue Ne2. TTponomkuts fanHOE MaTpuuHoe paBenctBo (2A+3B)* —4A° —6AB =K

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.

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

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

1 0 2
1 1 0]
-1 2 3

3aganue No5. Pemuts matpuunoe ypaBaenue AXB =C (maiitu X). Caenats npoBepky.

Dl el )

3aganue No6. HaiiTi paHr MaTpHIlbl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi 10 pelIeHHIO CHCTEM JIMHEHHBIX aJIredpan4ecKux ypaBHeHUH
3amanue Nel. Pemuts cuctemy meronom Kpamepa. Caenatb npoBepKy.

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

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

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

3amanne No4. Pemnth HEOTHOPOIHYIO cCUCTEMY MeToioM ["aycca. Halitu oOriee pemennue u 4acT-
HOE peIlIeHuE.

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

3apanue NeS. Pemuth oqHOpOAHYIO cucTeMy MeToaoM ["aycca. Haiitu oOmiee pemenune u @CP.
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2%, +6X, —9%;-9x, =0
4%, —5%,+ X, =0

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

PI'P Nel, yacth 2

3ananue Nel. [lokasate, uto BekTopel M, N, P 00pa3yroT 6a3uc B IPOCTPAHCTBE U PA3IOKUTh

BekTOp a 10 dToMy Gasucy: M = (1, -1,2),n=(2,0,3), p=(-2,-1,1),a = (5, -4,13).

3ananue Ne2. Jlausl BekTOpsl M ¥ N . BBIICHUTH — KOJUIMHEAPHBI JIM BEKTOPHI @ U D .

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

,ectn |M|=6v2,|0|=2, (M,n)=135°, & =60 —m.

3amanue Ne3. Hailitu |§

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

3ananue NoS. Tlpu kakux 'x" Bektophl @ u D nepnenmuxyssapmb?

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

3ananue Ne6. Haiity miomas napauienorpaMma, IIOCTPOSHHOTO Ha BekTopax a u D .

_ A Vs
a=2m-5nb=m+n,|m|=12 |n|=3, (M, ﬁ):g.

3ananue No7. Haiitu momanps tpeyroasuuka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlausl BekTopsl a, D, C . BBIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHL. ECIIM BEKTOPHI He

KOMILIAHAPHBI, TO HATH 00BeM MapajiieNenune/a, HOCTPOSHHOro Ha BeKTopax a, b, C u ompeje-

JMTh — KaKyl0 TPOMKY OHU 00pa3yIoT.
a(;-1;5),b(2;4;-2),c(3;0:1).

3azmanue Ne9. Jlns nuHeitHoTO onepaTopa 4 3anaHbl 00pa3bl 6a3ucHbIX aneMeHTOB A€, AE,, AE,

. 3amucaTh Matpully onepatopa A B 6asuce €,,€,, €, u Haiithn oOpa3

sjIeMeHTa X .
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3apanue Nel0. Haiiti coOCTBEeHHbIE 3HAYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM basuce MaTpuneu A= 7 2|

PI'P Ne 1, yactp 3
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Baganne Nel. Tlpsimast |, mpoxoaut gepes Touky A mapamiensro Bektopy (. Ilpsimas |, mpo-

XOMuT uepe3 Touky B mepmenaukymspHo Bekropy N . Haiitu ToUKy mepecedeHus MpsIMbIX U yToJ

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

Baganne Ne2. Jlana npsmast |, . Ilpsmast |, mpoxomut wepes toukn A u B. Haiitu paccrosiaue ot

TouKHU nepecedenus npsambix |, u |, 1o mpsivoii 1.

[x=-8t-3 _ _ _ i
Il'{y=3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrosinue or Toukn M, 10 miockoctn @ , npoxopsiieii yepe3 Touky A

nepneHuKyJspHo Bektopy N, ecmm M, (0; 1;7), A(2;-1;4), N (6; 22; -3).

3amanue Ned4. Haiitu yroa Mexay IIOCKOCTBIO ¢ M INIOCKOCTBIO [3 , MPOXOsIIeit Yepe3 TOUKU

A BuC,ecmm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAHOHUYECKHE YPAaBHEHMS MPSIMOIL, 3aJaHHOM 0OLIMMH ypaBHEHUSMU.

X+2y—-9z2-10=0;
3x+4y+8z-24=0,

3ananue Ne6. Haiitu ToUKy mepecedeHns mpsaMoi | W mimockoct @ ¥ yron Mexay HUMH.

|-X+2_X_Z_1-

—; a:X+2y-3z-12=0.
3 4 -2

Baganue Ne7. Tlpsimast |, mpoxomut uepes Touku A u B. Ipsmas |, mpoxoxur yepes touxy M
TIePIICHANKYIISIPHO TIOCKOCTH ¢ . Haiitu yronm mexay npsimbivu |, u |, 1 BeIsIcHUTS — nexart i

OHH B OHHOﬁ IIJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

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

2 2
X
3ananue Ne8. g naHHOW KpUBOM % + ;—5 =1 yka3arb (OKYCBI, IKCIIEHTPUCUTET, TUPEK-

Tpuchl. [locTpouTh KpHUBYI0, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IpuBectu ypasHerue kpusoir 9X” —25y° —18x +200y —616 =0 k kaHoHHUe-

CKOMY BHJIy U IOCTPOUTH KPUBYIO.
KonTtposbHblie 3a1anns (mpuMepbl)

Bapuanr.

1. Haiitn 3HaueHust MaTpuaHOro Muorowiena F(A)

-1 0
f(x)=—x3+2x2—x+3,A:[ J
3 2
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 6 -3 -13
1 -3 13 5 17

2. Haittu panr MaTpuiisl IpyUBEJIeHUEM K CTYIIEHYaTOMY BUIY

1 2 1
3. Beraucnuth onpenenauTens NPUBEACHUEM K CTYTICHIATOMY BHITY 3 5 3
2 7 -

4. Haittm MmaTpuiry, oOpaTHyI0 HaHHOH (a). Pemmuth MatpudaHOe ypaBHEeHHE (0)

121 1 2 2 3 5
@ |3 -5 3 (6)( _ng{_ j
> 7 1 -3 4 3 -1 0

5. Pemmmts cucteMy ypaBHEHHH. YKa3aTh o0l1ee U OHO YaCTHOE peleHHE (a).

Pemuth cuctemy ¢ momolpr0 00paTHOM MaTpuIlsl U 1o hopmyiiam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+X; =5
(a) 43X, +7X, —2X, —4x, =4 (0) 13X, —5X, +3%, =—7
2%, +9%X, +X; +3X, =3 2X, + 77X, — X%, =13
Bapuant
1. Pacniucats paznoxkeHue BeKTopa ;( 110 BEKTOpam lE), ('q,'r
X ={5,-12,1} p={L-3,0}, q={1-11}, r={0,-1,2)

W 1
2. KonnunaeapHsl i1 BeKTOpsl P u ( ?

a={2,0,1, b={-2,31}, p=2a+2b, q=3a—2b

3. Jlana nupamuza ¢ BepmrHamu B Toukax A A AA,.

A(-2,4,8), A,(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexy peopam A A, , AA,

6) 06BEM MHpaMUIBT

B) JUIHY BBICOTHI OIyIIeHHOM Ha rpanb A A A,

I') HAllTH JUIMHY MEIMaHbl, POBEICHHYO U3 BepunHbl A k peOpy A, A,

1 1
4. BerauciauTh miaomanhb napauiejaorpamma, NOCTPOCHHOTO Ha BEKTOPAx au b O — yroJl MEXIYy BEKTO-

pamu L[I) u (Iq
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a=2p+q,b=p-3q,  [p|=2,]q=2, a:%.
Bapuant

1. Haiitu paccrostue oT Touku M 110 mockoctu (M1M2M3):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M;(-2;1;3)

X+y+z-2=0
X—-y-32+6=0

2. Beimucatbh KaHOHUYECKOE YpaBHEHHE MPSIMOiA: {

Xx-2 y-3 z+1
1 —4

3. Haiiti ToUKy mepecedeHust npsiMOii U IIIOCKOCTH: uX+y+2z-9=0.

x-1 z
4. Haiitn Touky P, cummerpuunyro touke P otHOcHTENBHO mpsimoii | : P(O; -1 3) u - = ll = T

5. HamucaTp ypaBHEHHE IIOCKOCTH (¢ TPOXOAsiieii uepe3 Touky M, W meprneHInmKkyaspHo — mpsMoit
(MM,): M((3;2;0), M,(415), M, (2,-14).
6. HaiiTu kocuHyc yriia MeX1y IUIOCKOCTSIMU O U O, !

a,:3X—y+3=0, a,: Xx-2y+52-10=0

BapuanT 3a1aHuii TPOMeKYTOYHOI0 TeCTa

1.1. HaifTu paHr MaTpuIbl NPUBEACHHEM K CTYIICHIaTOMY BUIY

-8 2 6 -3 -13
1 -3 183 5 17

12 p 1 -2 o -2 3 5
.2. Penuth MaTpuyH; BHEHU =
e aTPUYHOE ypaBHEHHE 3 4 3 1 0

X +2X, +X; =5
1.3. Petruth cucremy 1o opmyinam Kpamepa 3%, —5X%, +3x, =7
2% +7TX, — %, =13

2.1. Hamtucathb pasiokenne Bekropa X IO BEKTOpam LEJ, (II],;’ X= {5, —12,1} , B = {1, —3, 0} , (I'.] = {1, -1, 1} ,
r={0,-12}

1 1 u 1
2.2. BBIYHCITHTD IUIONIA/h MapauIeorpaMMa, MOCTPOEHHOTO Ha BEKTopax & u b a- yroa Mexay Bekropamu 0 u (

uu 1 i

a=2p+q.b=p-3q,  |p|=2.[q|=2, a==

2.3. lana nmupamua ¢ BepIIMHAMHU B TOYKaX A1A2A3A4 . A1(6,1, 3) , A2 (6, —2, —3) , As (2, 2, O) , A4 (—5,1, 0)

Haiitu 1nuHy MeIuaHbl, IPOBEIEHHYIO U3 BEPIIHHBI Ai K peopy A2 A3

26



X-2 y-3 z+1

= uX+y+2z-9=0.
1 —4

3.1. Haiitu TOuKy nepeceueHus IpsMOM U INIOCKOCTH:

X_
3.2. Haiitu Touky Pl CHMMETPHYHYIO TOUKe P OTHOCHTE/BHO TPAMOiA I P(O, -1 3) u 1 ==

(RN
N

3.3. HamcaTh ypaBHEHHE IIIOCKOCTH O/ TpoXoxsmelt uepes Touky M o Y TIEPHEHIUKYISAPHO  MPAMOi (MlM z) : M 0 (3, 2, 0)

, M, (415), M, (2,-14).

4.1. Jlana xpusas BToporo mopsika X +4y® —12X+16Y +16 = 0 . [TonyuuTh KAHOHHUECKOE YPABHEHHE KPHBOIi U IOCTPOHTE .ce

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

1, | | oI, | | | | | |
€ =26 +6,+6;, 6, =€ —86,+6,; 8, =€ +2e,+€,

Kpurepum ouenku:

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYyJIIPHO B TEUEHUE CEMECTpPA MPEACTABIISII
pelleHus 3a/1a4, BHITOJIHWII MOJTHOCTBIO BCE 3a/1aHUs U UX 3allUTHI, OTBETUB Ha BONPOCHI IIPENoaa-
BaTels;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTY/ICHTY, €CIIM OH HEPEryJsipHO B TEUEHUE CEMECTpa IMpei-
CTaBJISUT PELICHHUS 3a/1a4, BHIIOIHIII 3a1aHUs HE MOJHOCTBHIO WM BOOOIIE HE MPECTABISIT paOOTHI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIo1aBaTess.

Jli1g mpoBeieHus! TEKYIIEro KOHTPOJIS 3HAHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIx Kadeapoii «MaTemaTtuka» OHIAHH-Kypcax MUMEIOTCS MPOMEKYTOUYHbIE (MPOOHBIE) Te-
CTBI.

7.3.2. IllpoMeskyTOUHAS ATTECTAIUSA
KommiiekT Bonpocos
JIMHEMHAS AJITEBPA

Martpuibl, TUIIBI MaTPHUIIL.

Onepanyuu ¢ MaTpullaMu, UX CBOWCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPHLL.

Marpuunasi popma 3arucy CUCTEMbI TMHEWHBIX aNreOpandecKkux ypaBHEHHIA.

Onpenenurenu U X CBOWCTBA.

[Tonstue onpenenurens. MUHOPHI U anredpanyecKkue J0NOJTHEHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE TIOHSATHS U ONPEICICHHUS.

[TpaBuno Kpamepa pemennst cucteM JIMHEMHBIX YPAaBHEHUM.

OOpaTHas MaTpuIia 1 €€ BbIYHUCICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpaTHOM MaTPHIIBI.

10 Pemenue cucrem JIMHENHBIX aJlreOpandyeckuX ypaBHEHUN METOOM OOpaTHON MaTpPHULIbI.

11. Meton "aycca penieHus CUCTEM JIMHEHHBIX YpaBHEHHI.

12. Pemenue mpon3BOJILHBIX CUCTEM JIMHEHHBIX YpaBHEHHI MeTo10M [ aycca.

13. Panr matpunbl. Teopema Kponekepa — Kanemmm.

14. OngHopoiHBIE CUCTEMBI JIMHEHHBIX yYpaBHEHUI. Kputepuil cyliecTBoBaHNs HETPUBHUAIBHBIX pe-
LICHUMN.

15. [lonsiTie BeKTOpa U JTMHEIHBIE ONEepaIi HaJl BEKTOpPaMHU, CBOMCTBA Oomepaluii.

16. JIuneitHast KOMOWHAIUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTh T€OMETPUUYECKHUX BEKTOPOB. Kpurepuii nu-

HEWHOW 3aBUCUMOCTH.

CoNoOA~WNE
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18. ITonsiTue 6a3uca. KoopanHaTel BEKTOpA.

19. OpronopmupoBaHHbIi 6a3uc. Paznoxenue BekTopa mo BeKkTopam 6asuca.

20. YnopsimoueHHast Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIIAHHOE TTPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.
22. Y cnoBusi OPTOrOHATBHOCTH, KOJUTMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

23. JluHeitHbIe TPOCTPAHCTBA.

24. Marpuna nepexozaa oT 6aszuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHS MATPHUIIBL.

AHanuTH4YecKas reomMeTpus

1. Cucrembl koopauHaT. JlekapTOBBI IPSIMOYTOJIbHBIE KOOPAMHATHI HA MJIOCKOCTU M B IPOCTpPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

PaznuyHblie TUIBI ypaBHEHHUM MJIOCKOCTH U MIPSMOM.

Brruucnenue paccTosHUM MKy IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenmne paccTOSHUSA MEXAY CKPEIIMBAIOIIUMUCS IPSIMbIMU.

Boruncnenue yrioB Mexy IByMs IPSIMbBIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.
KpuBbie BTOporo mopsiika uX reoMeTpuueckue CBOWcTBa U ypaBHeHHs. [IpuBeneHue KpuBoi
BTOPOTO MOPSAKA K KAHOHUUECKOMY BH]TY.

8. KanoHuyeckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapaOOJIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOTO MOPSIIKA.

10. Kanonuveckue ypaBHeHUs c(hephl, JUTUIICOH 1A, KOHYCOB, TUIIEPOOIONIO0B, TapaboI0HUI0B.

Noakown

DK3aMeHAIIHOHHEIE OMJIeThI

Hasnauenue: Mcnonp3yroTcs i1 poBeAeHUS MPoMexKyTouHoi attectanuu (ITA) mo quctumnimuze
«JIuneitnas anreOpay.
PermameHnt sk3ameHa: - Bpemsi Ha MOATOTOBKY T€3UCOB OTBETOB - A0 45 MUH.

- Coco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMIuIeKThl 2K3aMEeHAIMOHHBIX OUJIETOB JIOJDKHBI coiepkath OmnetoB Ha 25-30% Oonbliie uyncia
CTY/ICHTOB B IpyIne (XpaHsaTcs Ha kadenpe «MaremaTukay).
TunoBbie BApUAHTHI OMJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHUS POCCUMCKOI ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

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

3K3AMEHAIIMOHHBINA BUWIET

1. Omnpenenutenu u UX CBOWCTBA.

2. Pemmuth MarpudHOEe ypaBHeHHE XB=A, eciiu A:(l 2} B:(_l 2)

2 1 01
o X +2X, =1
3. PemmuTh cuctemy MeTo10M 00paTHOM MaTpPHUIIBI .
2% —3X%, =12

4. ]laHBI BEKTOpHI a =(-5,9,8), b = (-31,-2), €=(-810,-10) . [IpoBepUTh — KOMILJIAHAPHBHI JIA OHMU.
Ecnu HeT, HaliTh 00beM MmapasuiesienuIe1a, MOCTPOSHHOTO Ha BEKTOpax ab,c.
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5. Haiitu yron mexay Bektopamu a =(1-2-2) u b =(2,0,1).

YTBepkIeHo Ha 3acenanuu kadeapsl MatemaTuku «_03» 05 2023 r., mporokosr Ne 10

W.o. 3aB. kadeapoii H.B. BacuibeBa / /

MMHUCTEPCTBO HAYKU U BRICHIEI'O OBPA30BAHU S POCCUMCKON ®EJEPALIN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUPEXJIEHME BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHNM NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NNOJUTEX)

®daxynbTeT 6a30BBIX KOMIIETEHITH, Kadenpa «Matemaruka
Huctunnuna «JIuaeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. JluneitHas koMOuHanus BeKTopoB. basuc. KoopauHatel BekTopa.

011
4%, — 2%y +3%3 =12,
3. Pemute cucteMy ypaBHEeHHI MeToAoM ['aycca < x, +5%, —3%3 =1,
2% +3X, —2%3 =3.
4. Tlokasatb, 4TO BEKTOpBHl m =(1,-12), n=(2,0,3), p=(-2,-11) obOpa3yrT 0a3uc B IPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHHE npsiMoni  —2x +3y —5=0. Hamwmcars: ypaBHeHHE MPSMOM C YTIOBBIM KO-
a¢duUMeHTOM; ypaBHEHHE IPSIMOI B OTPE3Kax; HOPMAIILHOE YPaBHEHHE MPSIMOM.

12 -1
2. BpraucauTe onpeaenuTens MaTpuibl C = AT ,eCiIu A= [3 1 O} .

YTBepkeHo Ha 3acenaHuu kadeapsl MatemaTuku «_03» 05 2023 r., mporokosr Ne 10

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

J514 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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