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1. Hean, 3a0aun ¥ NJIAHNPYeMble pe3yJbTaThbl 00y4eHHs 110
AUCIHHUIINHE

K ocHOBHEIM OEJIIM OCBOCHHUA JHUCIUITIINHBI «JInnetinas anre6pa» CJICAYCT OTHECTH:

. BOCIIMTAHUE y CTYJEHTOB O0OIIEN MaTEMaTUYECKOU KYJIbTYpbI;

. nproOpeTeHne CTyIeHTaMU IIMPOKOI0 Kpyra MaTeMaTHu4eCKUX 3HaHUM, yMEHUI U HaBbl-
KOB;

. pa3BUTHE CIOCOOHOCTH CTYCHTOB K MHIYKTUBHOMY U I€JYKTHUBHOMY MBILUICHUIO HApSALY
C Pa3BUTHEM MATEMATHUYECKOW UHTYULINH;

. YMEHUE CTYIEHTaMH Pa3BUBATh HABBIKK CAMOCTOATEIBHOTO U3yUeHUs y4eOHO! U HayqHOH
JIUTEPATYPBL, COACPKALICH MATEMATUIECKUE CBEICHUS U PE3YJIbTaThl;

. (dopmHpoBaHue y CTyAEHTa TpeOyeMoro Habopa KOMIIETCHIUH, COOTBETCTBYIOIUX €ro

HAIPABIICHUIO MOJITOTOBKY U 00ECIICUMBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPy/Ia.
K ocHOBHBIM 331auaM OCBOCHUS TUCHUIUIMHEI «JInHelHas anredpa u aHaTMTHYECKasi TEOMETPUSD)
CJIelyeT OTHECTH:

. OCBOCHHE CTYICHTAMH OCHOBHBIX MOHITHUN, METOJIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH-
YECKYIO TIOJrOTOBKY, HEOOXOAUMYIO IS YCTICUTHOTO PEIICHUS PUKIATHBIX 33124,
. MOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTM(PHUKAIIMOHHOMN XapakTe-

pucTUKOM OakajiaBpa 1o HalpaBIeHUIO, B TOM Yucie popMUpOBaHUE YMEHUM UCIIOJIH30BATh OCBO-
€HHBIC MAaTeMaTHYECKHUE METOIbI B MPOPECCUOHATBHOM JIEATSTLHOCTH.

OO6yuenne no muctumiuHe «JIuHeitHas anrebpay» HarpaBieHO Ha (opMUpoBaHHME Yy OOydaro-
HIMXCs cleAyroumx komnereHuud B coorBerctBuu ¢ @I'OC 09.03.02 I/IH(bOpMaHI/IOHHLIe

CHUCTEMBI U TE€XHOJIOTHUH, YTBEPXKJACHHBIN MpUKa3oM MUHHCTEPCTBA 00pa30BaHUS M HAYKU
Poccutickoii @eneparuu ot 19.09.2017 Ne 926:

Koa u HaiMeHOBaHHM e KOMIIEeTEeHIIU I/IH}]HKaTOPLI JOCTHIKCHUA KOMIIE-
TCHIUH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. Cnoco0GeH npuMeHSITh €CTECTBEHHO-
TUKH, METO/BI U MOJENIN, IPUMEHSEMBIE B pa3-
JUYHBIX 00JaCTAX.

NOIIK-1.2. YMmeer npuMeHATb METOIBI JUC-

HAyY4YHBIC U O6IJ.I€I/IH)KCHepHLIe 3HaHHUA, MC-
TOAbI MATEMATHYCCKOT'O aHaJIn3a U MOACIIN-

pOBaHUs, TEOPETUUECKOTO U SKCTIEPUMEH- .
KPETHOM MaTeMaTHKH, CUCTEMHOrO aHalu3a,
TaJbHOI'O UCCIIEOBAHUS B IPO(PECCUOHAb-

. MaTE€MaTUYECKOr0 MOJIETUPOBAHUS JUIsl UC-
HOM JIeSITEIbHOCTH
CJIeIOBAHMS u pa3paboTKy|

NpopeCCHOHANBHBIX  3a7a4 W MPOIECCOB;
OPUMEHATh MaTeMaTH4ecKoe oOecleueHue
npu MOJICJIMPOBAHUU  TIPUKIIATHBIX il
uHpopmanmonHslx — mpoueccos. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJIEHUS]
MaTeMaTUYECKUX MOJENEeW W peIIeHUs 3a/aady
JIMHEITHOTO u HEJTUHEHHOT 0|
MIpOrpaMMHUPOBAHUSI.

HMOIIK-8.1. 3HaeT MmareMaTukK
OIIK-8. CriocoGeH NpUMEeHsTh Y
METOIOJIOTHIO ¥ OCHOBHBIE METOIBI
MaTeMAaTHYECKHE MOLEIN, METOIbI 1
MaTeMaTHYECKOTO MOJICITUPOBAHUS,
CpEeJICTBA MIPOCKTUPOBAHHUS

KJIACCU(UKAIIHIO U YCIIOBUS TIPUMEHEHUS
WH(OPMAIMOHHBIX U aBTOMATH3UPOBAHHBIX 9
MOJIETICH, METOJIBI M CPEJICTBA
CHUCTEM

MIPOCKTHPOBAHMS HH(DOPMAIIMOHHBIX H




aBTOMATH3UPOBAHHBIX CHCTEM,
MHCTPYMEHTAJIbHBIE CPEICTBA
MOJEIMPOBAHHS U TPOCKTUPOBAHHUS
HOIIK-8.2. YmeeT npoBOIUTH
MOZEIMPOBAHHE TIPOLIECCOB U CUCTEM C
MPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAIIbHBIX CPEJICTB

NOIIK-8.3. MImeeT HaBBIKM MOJICIMPOBAHUS
U TPOCKTHPOBAHUS HWHPOPMALMOHHBIX H
aBTOMATH3UPOBAHHBIX CHCTEM

2.

MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMmMbl

JucuunimHa oTHOCUTCA K 00s13aTenbHON vacTu 6moka b1: Moayns «MartemaTudeckas
IIOATOTOBKAY.

JuctunuHa «JIunelinas anreOpa» npenonaercs B 1 cemectpe. JuciumimHa

«JIuneiinas anrebpa»cBsizaHa JIOTUYECKU U COJEPIKATEIBbHO-METOJIUYECKH CO CICAYIOIIMMHU
mucuunaamu OOIT:
MaremaTudecKkuid aHaJIN3;
UucneHHbie METO/Ibl B KOMITBIOTEPHBIX BHIYMCIICHUSIX;
Teopust BEpOATHOCTH U MaTEMAaTUYECKasi CTATUCTHUKA,
MaremaTnyeckas J0oruka u ,I[I/ICerTHaH MaTeMaTHKa.

3.

CTpyKTypa U coaepKaHue IUCIUILIHHBI

OO0m1as Tpy0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eNUHUIIBI -144 yaca.

3.1 Buabl yueOHO# padoThl H TPY10€MKOCTh
Ne . Koan4ecTBo
/i Bupn yueonoii pa6orni qacoB Cemectp
1
1 | AyauTopHble 3aHATHSA 72 72
B Tom uncie:
1.1 | Jlexuun 36 36
1.2 | CemuHapcKue/mpakTHIECKUE 3aHITHS 36 36
1.3 | JIJaboparopHble 3aHATHS - -
2 | CamocTosiTe1bHaAsi padoTa 72 72
3 | IIpome:kyTOUYHAS aTTECTAMSA
3auet/nud.3auer/sK3aMeH JK3aMEH JK3aMEH
Hroro 144 144
3.2 TemaTuyeckuii MJIaH U3y4YeHUs TUCHUILINHBI

Pazmemnién B mpunoskernu 1 k paboueit mporpamme.

3.3

BBenenue

Conep:xxanue pa3ieioB IUCHUNINHBI




[Ipenmer, 3amaun 1 coaepkaHue AMCUUIUIMHBL. OCHOBHBIE ATaIlbl PA3BUTHUS JUCIUILIUHBI.
CtpykTypa Kypca, ero MeCTo U poJib B IOJIrOTOBKE OakasiaBpa, CBsI3b C IPYTUMH TUCITUTUIMHAMHU.

Pa3znesn 1. DiieMeHTHI JIMHEHON ajiaredpsbl

Tema 1. MaTpuubl 1 onpeaeJuTe/IH.

[Tonsitue matpuiisl. Buasl Matpuil. JleiictBus Hag maTpuiiamu. Onepanuu HaJ MaTpuliaMu
U ux cBoicTBa. OmnpeneianTeny, UX CBOMCTBA U BbluucieHus. [loHsaTHs MuHOpa U anrebpaunye-
CKOTro JonojHeHus. Paznoskenue onpenenurens mno 31eMeHTaM CTPOKHU Ui cToiOma. Beruuncie-
HUE ONPEJEIUTENECH pa3InyHOro NOpsIKa.

OOparHasi MaTpulla U aIrOpUTM €€ BBIYMCICHMs. DJIeMEHTapHble IpeoOpa3oBaHus Mart-
puw. [TpuBeneHne MaTpuIlbl K JHaroHaIbHOMY WM TpanelueBUIHOMY Buay. MarpuuHas gpopma
3aIMCH CUCTEMBbI IMHEWHBIX anreOpandeckux ypaBHeHUi. Panr mMaTpuibl.

Tema 2. Pemienne cucreM JIMHEHHBIX ajredpanyecKuX ypaBHeHUIA.

CucTeMbl IMHEHHBIX anredpandyecKkux ypaBHEHUI, OCHOBHbIE MOHATHA. Perenne cucrem
JUHENHHBIX ypaBHeHUH MeTooM Kpamepa, meTosiom oOpaTHOil MaTpulbl, MeTogoM ['aycca. Teo-
pema Kponekepa — Kanemnu. Penienre npon3BoabHBIX CUCTEM JIMHEHHBIX YPABHEHUH METOJOM
["aycca. Pemienue oTHOpOIHBIX CUCTEM JIMHEWHBIX YpaBHEeHUN. Kpurepuii cyliecTBoBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Paznen 2. DineMeHTHI BEKTOPHOIi a1redpbl

Tema 1. JIuneiinble onepanuy HaJl BEKTOpaMH, UX CBOWCTBA. JInHEeliHbIe KOMOWHAILIUN BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh U HE3aBUCUMOCTHh BEKTOpPOB. baszuc cucremel BeKTOpoB. EnuH-
CTBEHHOCTb Pa3JIO’KEHUs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEJCHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJIBHOCTHU, KOJUIMHEAPHOCTH, KOMIIJIAHAPHOCTU BEKTOPOB. BhIUKCIIEHHE CKAIIIPHOTO, BEK-
TOPHOT'O U CMELIAHHOTO IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oasmuce.

Tema 3. Jluneitnsie mpoctpanctsa. [lonarue 6a3uca mpocTpaHCTBA FT€OMETPUIECKIX BEK-
TopoB. [IpeobpazoBanne MaTpUIlbl TUHEHHOTO OIlepaTopa Mpu nepexoe ot 6azuca k 6azucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHEIE BCKTOPbI MAaTpPUIBI.

Pasznen 3. KoMIuieKCHBIE YMCJIA 1 MHOTOYJICHBI

[TonsTe KOMIUIEKCHOTO yncaa. DOpMBI 3alTMCH KOMIUIEKCHBIX Yucen. JIeHcTBUS Hal KOMILUIEKC-
HbiMU unciaamu. @opmyia Myaspa. M3BinedeHne KOpHS N-Oi MOJIOKUTEINBHOW CTENEHN U3 KOM-
TUIEKCHOTO YyKclia. Pa3ioxeHne MHOTOWIEHA Ha MHOKUTETH. OCHOBHAS TeopeMa anreOphl.

Paznen 4. AHanuTHYeCKasi TeOMeTPUs

Cucrembl koopauHar. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI Ha INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Tema 1. IIpsiMble M MJIOCKOCTH

Paznuunble TUITBI ypaBHEHHIH MIJIOCKOCTH ¥ YPAaBHEHH NPSIMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Beruncnenne paccTossHUN MEXIy ABYMSI TOUKaMH, TOUKOW U IIPSIMOM, TOYKOM U INTOCKOCTBIO.
Boruncnenune paccTosHUS MEXY CKPEIIMBAIOIIMMHUCS TPSIMBIMHU.

Brrancnenue yrinoB MeXIy ABYMs MPSIMBIMU, PSMOM U MJIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Tema 2. KpuBble H IOBEPXHOCTH BTOPOI'0 MOPSI/AKA

KpuBeie BTOporo nopsijka, ux recoMeTpu4eckre CBOMCTBa U ypaBHeHus. [[prBeneHne KpuBoil BTO-
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pOro Mopsi/iKka K KAHOHUYECKOMY BUJLY.

YpaBHEHHE MOBEPXHOCTH BTOPOro Nopsiaka. KaHoHnyeckue ypaBHEHUs cephbl, LTUTICOU 1A, KO-
Hyca, runiepoosonia, napadoaona.

3.4 TemaTHKa NPAKTHYECKHUX 3AHATHH MO JUCHUILINHE «JIuHelHas

aaredpa»
Ne 3ansaTus Tema 3anaTus

1 Pa3nen 1. DineMeHTHI JTUHEHHOH ajredpbl. MaTpuIiipl, ASHCTBUS
HaJl MaTpUIIAMHU.

2 Onpenenmennj HX CBOMICTBa 1 BBIYHCIICHHE. Marpuynas 3anuch
CUCTEMBI JIMHEUHBIX YPABHEHUM.

3 OO6parHast MaTpuUIla U €€ BBIUKCIICHHUE.
Cuctembl TMHEHHBIX aNreOpandyeckux ypaBHEHUM, OCHOBHBIE T10-

4 HATHS U oNpesiesieHus1. Perenue cuctem JIMHEWHbIX YPaBHEHUM
MetosioM Kpamepa, MeTo1oM 00paTHOM MaTpHIIbI

5 Pemenne cucreM IMHEMHBIX ypaBHEHU MeToioM ['aycca. Panr

Marpubl. Teopema Kponekepa — Kaneu.

6 Meton 'aycca B pon3BONIBHBIX CUCTEMAX JTMHEWHBIX YPABHEHUN.
OnHOpOHBIE CUCTEMBI IMHENHBIX YPABHEHUM.

Pa3nes 2. DiieMeHTbI BeKTOPHOI ajredpbl. Bekropsl. Jluneii-
HbIE OIEpallMy HaJ BEKTOpaMH, UX CBOWCTBa. JIMHEeNHOE Ipo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. [lOHATHE TMHEWHOW KOM-
OMHaIMK BEKTOpOB. JIMHENHO He3aBUCUMBIE M JIMHEHHO 3aBUCH-
MBIE€ CUCTEMBI BEKTOPOB.

ITonsaTtue 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOpoB. Koop-
8 nuHaThl BekTopa. OpToHOpMUpPOBaHHBIN 6a3uc. KomnmHeapHOCTD,
OpPTOTOHAJILHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.

CkansipHO€E IPOM3BEEHUE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BekTOpHOE NMpou3BeieHNE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMenianHOe NMPOU3BENECHUE TPEX BEKTOPOB M €0 CBOWCTBA. BhI-
quciaeHne o0beMa napaiesienunesia ¥ NupaMusl. Y cJIOBUE KOM-
10 IJIAaHAPHOCTH BEKTOPOB. BhruncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIAHHOTO MTPOU3BEACHNUN BEKTOPOB, 3aJaHHBIX KOOPANHATAMHU
B OPTOHOPMHPOBAHHOM 0Oa3Hce.

JIuneitHble mpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO Ipo-
CTpaHCTBa.

Marpuna nepexona ot 6asuca k 6asucy. [Ipeo6pazoBanue Koop-
JIUHAT BEKTOpa MpU M3MeHeHHH Oa3uca. JIuHeiiHble omeparopsl,
JecTBUS ¢ TMHEHHBIMU onepaTopaMu. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIE 3HAYEHUS] MaTPUIIBI

11

Pazgen 3. KoMmmjiekcHbIe YHCJIa U MHOTOwieHbI MHOXECTBO
KOMIUIEKCHBIX unces. DopMbl 3aMch KOMIUIEKCHBIX uncen. Jleit-
CTBUA HaJA KOMIIJICKCHBIMHU YHCJIaMU. PaSJ'IO)KeHI/Ie MHOTOYJICHA Ha
MHOKHUTEJIH, OCHOBHAs TeOpeMa alreOpsl

12

13 Pa3nen 4. AHaauTH4YecKasi reoMeTpus
CucreMbl kKoopAuHAT. Pa3nuyHblie TUIBI YPaBHEHUH TNIOCKOCTH




14 Paznuynble TUIIBI ypaBHEHH TPSAMOI HA INIOCKOCTH U B MPOCTPaH-
CTBE

15 B3aumHoe pacnonoxeHue npsMbIX Ha INIOCKOCTH U B IIPOCTPAH-
CTBE. BbIunCiIieHNE pacCTOSHUN MEKy ABYMSI TOUKAMHU, TOYKOU U
IpsIMON. BelynciieHne paccTosIHUA MEXy CKPEIMBAIOIUMUCS
IpsAIMBIMU. B3auMHOE pacrosoXeHue INIOCKOCTeH. Brruuciienue
PacCTOSHUI MEXy TOUKOM U INIOCKOCTBIO

16 KpuBbie BTOpOro nopsiika X reoMeTpHYecKUe CBOMCTBA. Y paBHe-
HUS DJUIMIICA, TUIepOobl, mapabonsl OOmiee ypaBHEHHE KPUBOM
BTOpOTrO mnopsika. [IpuBeeHre KpUBOM BTOPOTo HOPsAKA K KaHO-
HUYecKoMy BHY. [IoBepXHOCTH BTOpOro HopsiiKa

3.5 TemaTHKa KypCOBbIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBble npoekThl/3a1aHus 10 TaHHON TUCIHUILIMHE HE MPEyCMOTPEHBI

4, Y4eOHO-MeTOAM4YEeCKOEe U HH(POPMALIMOHHOE 00ecIeYeHue

41 HopmatuBnblie 1o0KyMeHTbI 1 OCTbI

®denepanbHblil 3akoH OT 29 aekadbps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit
denepanun» (C U3SMEHEHUSIMU U IOTIOJTHEHUSIMHU);

®enepalibHbIN rocy1apCTBEHHBIN 00pa30BaTENIbHBIN CTaHIapT BICIIEr0 00pa3oBaHus - Oa-
KaJjaBpuart 1o HanpasieHuto noarotroku 09.03.02 MudopmannoHHble CUCTEMBI U
TEXHOJIOTUH, yTBepkAeHHbIN [Ipukasom MunuctepcTBa odpasoBanus u Hayku PO ot 19
ceHtsi0ps2017 r. N 926 "O06 yTBepxaeHuu QenepanbHoro... Pegakius ¢ usmeneHussMu N
1456 ot 26.11.2020

[Tpuka3z MunuctepctBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O06 ytBep-
xaeHuu [lopsaaka opraHu3ay U OCyIIECTBIEHUSI 00pa30BaTeIbHOM IEATEILHOCTH 110 00pa-
30BaTeJbHBIM MPOrpaMMaM BBICILIEr0 00pa3oBaHMs — IIporpaMmamM OakaiaBpHuara, nporpam-
MaM CHelHaTuTeTa, IporpaMMaM MarucTparypsbl;

[Topsanox npoBeaeHHs rocy1apCTBEHHOW NTOTOBOM aTTeCTalluK 0 00pa30BaTENIbHBIM MPO-
rpaMMaM BhICIIIEro o0Opa3oBaHMs — IporpaMMaM OakajiaBpuaTa, porpaMMaM crelnuanuTeTa
U IIpOorpaMMaM MarucTpaTypsl, yTBEpKACHHBINH npuka3oM MuHoOpHayku Poccun ot 29
utoHs 2015 1. Ne 636;

[TonoxeHue o MpakTUYECKON MOATOTOBKE 00YYaIOIUXCsl, YTBEpKIEHHOE TpruKa3oM MuHu-
CTepCTBa HayKH U BbIciiero oopaszoBanus Poccuiickoit @enepaunn u MuHucrepcTsa mnpo-
cBerieHust Poccuiickoii @enepanun ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 10KalbHbIE HOPMATHUBHBIE aKThl MOCKOBCKOIO MOJIUTEXA

Ob6nactu npodeccuoHanbHOMN 1eSTeNbHOCTH U cepbl TPoPeCCHOHATBHOMN 1A TEIbHOCTH, B
KOTOPBIX BBITYCKHHUKH, OCBOUBILIKE MporpamMmy OakaiaBpuara (J1ajiee - BBITYCKHUKH ), MOTYT
OCYILIECTBIATH NMPO(PECCHOHANBHYIO NEATETbHOCTh:

06 CBsi3b, HHPOPMAIIMOHHBIE 1 KOMMYHUKAIIHOHHBIE TEXHOJIOTHH (B chepe MPOoeKTUPOBa-
HUS, pa3pabOTKU, BHEAPEHUS U HKCIUTyaTal[M1 CPECTB BHIYUCIUTEIBHON TEXHUKN U UH(POP-
MAaIMOHHBIX CHCTEM, YIIPABIICHUS UX KU3HEHHBIM LUKIIOM)

4.2  OcHOBHasi JJUTepaTypa:

3abonorckuit B.C. Jluneiinas anre6pa 1 aHanuTHUecKasi reoMeTpus (yd4eOHbIH KOMILIEKC):
yuebHoe ocobue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsiciiee o6pa3oa-
Hue: OakanaBpHar).

Cupotuna 1.K. JIuneitnas anrebpa u aHAIUTUYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypPC:



yaebnoe nocodue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii mo nuHeiHON anredpe 1 aHATMTUYECKOW TeoMeTprn: yuyeOHoe mocobue. // Kyn-
psasueB b.1O., Marsam B.U., [lokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DiexkTponHslii pecypc. ]

4.3  JlonmoJIHUTeJbHAS JIUTEepaTypa:

1. KpaTtkmii Kypc BBICHICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ded. - DIeKTpoH. naH. -
MockBa:  Hamxos u K, 2017. - 510 «c¢  [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yb6koB B.T'., JIsxoBckuii B.A., MapteiHerko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJII TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012. 400
9K3.

3. Wnwbun B.A., [To3nsk O.I'. Ananutrdeckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. beknemuiues, J[.B. Pemenne 3amau u3 Kypca aHATUTUYECKOW T'€OMETPUU M JMHEHHOUN am-
reOpsI [ DIIEKTPOHHEIHN pecypc]: yuel. mocodue - DIeKTpoH. aaH. - Mocksa: @usmariut, 2014,
- 192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCYPChI

[IpoBeneHue 3aHATHI M aTTECTALUI BOBMOXKHO B JMCTAHIMOHHOM (OpMaTe ¢ NPUMECHEHHEM CH-
CTeMBbI JTUCTAaHIHMOHHOTO 00y4enus ynupepcurera (CLO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MateMaTHKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pasnenam
HpOrpaMMBI:

Hazsanue 50P
JIuneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anreOpa u ananutH- | https://online.mospolytech.ru/course/view.php?id=462
JeCcKasi FeOMETPUs

Pa3pabGorannbie DOP BKIIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B AUCTAaHLIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa 10 y4eOHOH paboTe W/nuiy HEHTPOM y4eOHO-METOANUYECKONH PabOTHI.

Kamz[mﬁ CTyI[eHT 06GCH€q€H I/IH)II/IBI/II[yaJ'II)HI)IM HCOI"paHI/ILICHHBIM Z[OCTyrIOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT Y9€OHO-METOINYECKHE MAaTepUalbl B SJIEKTPOHHOM BHJE, TIPE-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pa3acliic: «HCHTp MaTeMaTHU4YCCKOI O 06p3.30BaHI/I}I»

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

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

[Tone3npie yaeOHO-MeTOANMYECKHE M HH(POPMAIIMOHHBIE MaTEPHAJIbI PEICTABIIEHBl Ha caiiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceT « HTEpHET» 1J1s1 OCBOCHUS

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

45  JIuneH3MOHHOE W CBOOOJHO pacpocTpaHsieMoe MPOorpaMMHoe
o0ecreueHue


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

Ne| HaumenoBanue | Pazpadorunx I1O JocTynHOCTH Ccbuika Ha Enunblii peectp
(mpaBoo0.J1ana- (MMIEeH3MOHHOE, | POCCHICKHX NMPOTrpPamMM s
TeJlb) CcBO0OIHO pac- 9BM u B/I (npu HATMYHMH)
NpoCTpaHsieMoe)
1 | Astra Linux | OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'M" 75
4.6 CoBpemeHHbIe TIpodeccoOHATbHBIE 0a3bl JAHHBIX U
HH(POPMANHOHHBIE CIIPABOYHBIECHCTEMbI
Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNMHBIX JJI5l 0CBOEHHUS JUCHHUILIMHBI:
Ne HanmenoBanue Ccbuika Ha pecypce JocTynmHocTh

NudopmannonHo-cipaBoYHbIe CHCTEMbI

Stack Overflow

https://stackoverflow.com/

Hoctynna B cetn Un-
TEepHET 0e3 orpaHuye-

HUU
WNudopmanroHHblie pecypcsl
http:// www.consultant.ru JHoctymHo
Ceru Koncynsrantllotoc
[Topran ®enepanbHbIX rocy-
) -
AAPCTBEHHRIX ODPasOBATED http://www.fgosvo.ru. JocTymHo

HBIX CTAHAAapPTOB BLICHICTO 00-

pa3oBaHus
DJIeKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.com/ HoctynHa B cetu MH-
TepHET 0e3 orpaHuye-
HHUH
IPR Books https://www.iprbookshop.ru/ | JoctynHa B cetn UH-

TepHET 0e3 orpaHuye-
1505071

IIpodeccnonanbubie 6a3bl JaAHHBIX
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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.fgosvo.ru/
http://www.iprbookshop.ru/

baza naHHBIX Hay4HOI AJIeK- http://www.elibrary.ru HoctymHo

TPOHHOU OMOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com JoctymHo
— rmoJIMTeMaTu4eckas pedepa-

TUBHO-OMOIMorpaduieckas u

HayKoMeTpuieckas (6ubmano-
MeTpuueckas) 0a3a JaHHBIX

5. MarepuajbHO-TEXHUYECKOE o0ecriedeHue JUCIMTITUHbI

MarepuanbHO — TexHHYecKas 6a3a yHUBEpcUTeTa 00ecrieunBaeT POBEACHNE BCEX BUOB
3aHATHUH, IPELYCMOTPEHHBIX YYEOHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IMPABUJIaM H HOPMaM.

Kadenpa «MaremaTrkay He pacroynaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHble ayTUTOpUU U3 o011ero GoHa yHUBEpCUTETA.

[Tpu HEOOXOAUMOCTH /IJIs IPOBECHUS HHTEPAKTUBHBIX MPAKTUYECKHUX 3aHATHI UCTIONb3Y-
IOTCS] KOMIIBIOTEPHBIE KJI1acChl YHUBEPCUTETA.

6. MeTonnquKne PEKOMEHIAIINN

6.1 MeToanueckue peKOMeHIAIUN /IJIsl MPeNnoIaBaTeJisi 0 OPraHu3anuu
00y4eHus1

[Tpexne Bcero, cnenyer 0OpaTUTh BHUMaHKUE CTYJEHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
yaeMblil UIMU MaTepHall He TpeOyeT Kakoi-1nbo crenuanbHON (AOMOJTHUTENIBHON) MOATOTOBKY U
BIIOJTHE MOJKET OBITh YCIEIIHO U3YY€eH, €CIIH CTYIEHTHI Oy1yT MOCEIIaTh 3aHATH, CBOEBPEMEHHO
BBITOJIHSTH IOMAILIHUE 3a/I1aHuUs U TI0JIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaXKJOro cemecTpa. Bomenmmue B Kypc MaTeéMaTUKHU Pa3/eibl SABISIOTCS
KJIACCUUECKUMHU, B TO K€ BPEMS OHU NIPAKTUUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs Pa3HOTO poja 3a4ad BHYTPU CaMOW MAaTeMaTHUKH U NPUKJIAJHBIX 3a-
nad. VIX ocBoeHHME MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apIryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MIUCbMEHHYIO PeUb, YCIEUIHO MPUMEHSITh HAKOIUIEHHbIE 3HAHUs B MPO(ECcCHOHATBHOM
JeSITENIbHOCTH.

HeobxoauMo ¢ camoro Hadana 3aHATHH PEKOMEHI0BaTh CTYACHTAM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JINTEPATYPY, a B KOHIIE CEMECTpa JaTh CIUCOK BOIIPOCOB JIJIs TOITOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHM MO JUCHUIUIMHE CIEAYET 0053aTeIbHO MPOUHPOPMHUPOBATH CTY IE€H-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTalluy MO AUCHUIIIMHE, CPOKaX €€ MPOBEACHNUS,
YCIIOBUSX JIOMYCKa K IPOMEXYTOYHOM aTTECTAllMK, IPUMEHSAEMBIX BUAAX IPOMEKYTOUYHOIO KOH-
TPOJISL.

N3noxxeHne TEOpETUUECKOro MaTepuasna JOJKHO CONPOBOXAATHCS HWIUIFOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPaHHBIMU IMPENoaBaTesieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQ/IKH TP PELIECHNN 33a41 HE OTBJIEKAJIN OT TJIaBHOT'O: OCMBICIEHUS UJIEU U CYyTH ITPUMEHSI-
eMbIX MeToJ10B. ClielyeT Bcerza yka3bIiBaTh IpUMeEphl MPAKTUUYECKOIO MPUMEHEHHUS PaCCMOTpPEH-
HBIX Ha 3aHATHUAX YpaBHEHUH U GOpMYIIL.

[TpakTHueckue 3aHATHS JAOJKHBI ObITh OPraHU30BAHBI MIPEMOaBaTEIEM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBINOJIHEHHE CTYJACHTaMU HEOOJBIION caMOCTOs-
TEJIbHOM pabOThI B ayJUTOPUU JJIsl IPOBEPKU YCBOEHUS M3JI0)KEHHOI'O MaTepHara.
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http://webofscience.com/

[IpenonaBatenb, BeAYIIUN IPAKTHUECKUE 3aHATHS, JOJDKEH COTTIACOBLIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIGKTOPOM, UCIIOJIb30BaTh €IUHYIO CHCTEMY 0003HAYCHHH.

[TpenonaBaremnto cieayeT 10OMBATbCS CUCTEMAaTHUECKOW HENpPepbIBHONW pabOThl CTYAEH-
TOB B TEUCHHE CEMECTPa, HEOOXOAUMO BBISBIIATH CUIIBHBIX CTYACHTOB U IPUBJIEKATh UX K HAYYHOM
paboTe, K Y4acTHIO B pa3HOr0 pOja OJMMIMAgaX U KOHKypcax.

CTyneHT JO0JKEH OLylaTh 3aMHTEPECOBAHHOCTD MPENOaBaTENsl B JOCTUKEHUN KOHEY-
HOI'O pe3yJsibTaTa: B NPUOOPETEHUHM OOYYaroIMMMCS HPOYHBIX 3HAHUH, YMEHUH M BIAaJCHUS
HaKOIIJICHHOM MH(popManuei s pereHus 3a/1a4 B Tpo(ecCHOHANBHOMN NesITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

B03MOKHO ITpOBeICHNE 3aHATHI M aTTECTAIlUi B IUCTAHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbl TUCTAaHIMOHHOTO oOyueHus: yHuBepcuteta (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «KMaTeMaTrKa IEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsiiok mpoBeieHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIBLHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa Mo yueOHON paboTe /Wi HEHTPOM yueOHO-METOUUECKON PadOoTHI.

6.2 MeToanuyeckue yKasaHus AJi 00y4arOUUXCH M0 0CBOCHUIOAM CIIUTIINHbI
Pa3zneun: 3s1eMeHTBI JIMHEHHOH ajredpbl

Matpuus! u onpeaenurtenu. [Ipexne Bcero, CTyJ€HT JOKEH MOHATh, YTO MaTpUILIA — 3TO
Tabauma yuces (mpuyeM 3Ta TabiMLa MOXKET MUMEeTh OJMHAKOBOE YHMCIO CTPOK U CTOJIOLOB, a
MOJKET OBbITh U IPSIMOYTOJIbHOI), @ ONIPEAETUTENb- 3TO YUCIIO, 3alIMCHIBAEMOE B BUJIE KBAJPATHOM
TaOJIUIIBI, TO €CTh ONPEACITUTEIHN CYILIECTBYIOT TOJIBKO Y KBAaJAPATHBIX MaTPUL.

Cnenyet 00paTuTh 0cO00€ BHUMAHKE Ha ONEPALIMI0 YMHOKEHUSI IPAMOYTOJIbHBIX MATPUL]
U MIOHATh, KAKUM IOJIY4aeTcsl OPsII0K MaTpHUIlbl — Ipou3BeaeHus. OCOOEHHOCTh MaTPUI TAKXKe
COCTOUT B TOM, 4TO IIPOU3BEJICHHE MAaTPUIL] HE IIEpECTaHOBOYHO, TO ecTb AB # BA .Criexyer 004-
3aTeNbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a/1a4H.

BaxxupiM siBisieTca nonsitue oOpatHoi MaTpuubl. Hajgo 3HaTh ycioBHe CyIECTBOBAHUS
00paTHOW MaTpHILbl U AITOPUTM ee rmocTpoeHus. [locie ee BbIUMCIEHUs LenecooOpa3Ho enaTh

TNIPOBEPKY NPABUILHOCTH PEellleH s, BLITIONHUB onepaiuio yMHokeHns AA=E (gomkHa nomy-
YUTHCA €IMHUYHAS MaTPHUILA)
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[Tpu u3yveHuu onpenenuTenell Haa0 YeTKO YCBOUTH MOHATUS MUHOPA, adredpandecKkoro
JIOTIOJTHEHUS, 3HaTh MHOTOUMCIIEHHBIE CBOMCTBA onpeaenuTens. s oCBOGHUS! TEXHUKU BBIYHC-
JICHUSI ONpPEICITUTENCH 11eJIeco00pa3Ho, BHIOPAB MPOU3BOJIBHBIA ONPEICITUTENb BhIIIE TPETHETO
HOPS/IKA, PACKPBITh €r0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS PA3JIOKEHHE M 10 CTPOKaM U IO
cron6bam. OGpaTuTe BHUMaHHUE, KAaKUe CTPOKHU (CTOJIOIBI) MPEANIOUTUTEIbHEE BBIOUPATh JIJIs pac-
KPBITHUS OTPEACITUTENSL, YTOOBI YIPOCTUTH ero BeruucieHne. OcodeHHo 3(pPeKTUBHO BEIUUCIICHHUE
OTIPENICIUTEIS C TIOMOIIBIO JIEMEHTAPHBIX MPEOOPA30BAHMIMA, IPUBOISIINX €0 K TPEYrOIbHOMY
BUJTY.

[Ipu u3yueHuu pemeHui CUCTEM JTUHEHHBIX anreopandeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAaHHUE, IIPEXK/IE BCETO, HA TIOHATHE PELICHUS CHCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellie-
HUI B 3aBUCUMOCTH OT COOTHOILICHUS MEXIy PAaHTOM MaTpPHUIIbI, PAHTOM PACIIMPEHHON MaTPHIIBI
CHCTEMBI M YHCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTUTe BHUMAHHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbl. BHUMaTenbHO pa3doepuTe IpUMEphl peIIeHUs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX airedpanyeckux ypaBHeHUil metogom ['aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJIHBIX TEPEMEHHBIX ).

Pa3nesi: DiieMeHTHI BEeKTOPHOM aJre0pbl

[Tpu n3ydeHun naHHOW TeMbl OOpaTUTE BHHUMAHUE HA JIMHEWHBIC ONEpaIH HaJ| BEKTO-
paMu, Ha MOHATHS JTMHEHHON HE3aBUCUMOCTH U JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyH1aMEH-
TaJIbHOE TIOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasyo-
JKCHHE BEKTOpa o 0a3ucy.

3HaTh OIpeeeHne, FTEOMETPUIECKHE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
NPOM3BEICHUS BEKTOPOB, GOPMYJIBI JJIsl X BBIYMCICHHS B BEKTOPHOW M B KOOPJIMHATHOM (hopMme.
O0s13aTeNBbHO 3HATh U YMETh NMPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIA-
HApHOCTH BEKTOPOB.

Pa3nen: koMIUIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B stom paznene, npexne Bcero, HaJlo MOHATh, YTO KOMIIEKCHOE YHCIIO SIBHJIOCH PacIIu-
pEHHEM MOHATHUS JeHCTBUTENBHBIX YHCEN, 3HATh ONpeeeHre U TpU (HOPMBI 3alIUCH KOMIUIEKC-
HOTO yucina (anredpandecKylo, TPUTOHOMETPUYECKYIO U MTOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TEpPIIPETALNI0 KOMIUIEKCHOTO YHCIIa U B3aUMHO-0/THO3HAYHOE COOTBETCTBUE MEX/ly MHOXKECTBOM

KOMILJIEKCHBIX YHUCENT 1 MHOKECTBOM TOUYEK KOMIUIEKCHOM MIOCKOCTH. 3HATh (hopmyiy Ditiepa.
KomrmuiekcHbie ymncia MOXHO M300pakaTh C IOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TIIOCKOCTH.
[ToaTOMY OTeparuu CJI0KEeHHUs U BEIUUTAHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEJICHBI K OTIepa-
UM CJIOKEHHS U BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINOJIHATH ONEPALIMH YMHOXKEHUS, 1€TI€HUS, BO3BEJICHUS B MOJI0XKHU-
TEIbHYIO CTEMeHb KOMILIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETpUUYECKOUN (popme, n3Bieye-
HUS KOPHS N-OU CTEMEHU U3 KOMIUIEKCHOTO YHCIIa.

CrnenyeT oOpaTuTh BHUMaHHE Ha TO, YTO MHOYKECTBO KOMILIEKCHBIX YHCEI SIBISIETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpanueckasi onepanus HaJl KOMIUICKCHBIMU YUCJIaMH HE BBIBOJIUAT
3a npeaesnbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHbie BUIBI PAa3I0KEHNUS MHOTOUJICHA HA MHOXKUTEIH JJIs CITy4aeB, KO-
I/1a Cpey KOpHEH MHOTOWIEHA MOTYT OBITh KpaTHbIE, KOMITJIEKCHBIE KOPHU. DTH CBEJIEHUS OyayT
WCIIOJIH30BATHCS, HANIPUMEDP, B MHTETPATHLHOM HMCUUCICHUW TIPU BBIYUCICHUH WHTETPAJIOB OT
JIPOOHO-pAMOHANBHBIX (DYHKIIMN, IPU PEIICHUN JTHHEWHBIX OJHOPOAHBIX NuddepeHInanbHbIX
ypaBHEHUH N-TO TOPSAIKA C TOCTOSTHHBIMH KO3 PUITUSHTAMH.

Pa3znen: AnaanTnyeckasi reoMeTpus

[Ipu U3yueHnr aHAIUTUYECKOW TE€OMETPHUU CIEAYET, MPEXKIE BCEro, MOHATh, YTO €€ 3aJauei sB-
JSIeTCS N3YYCHUE TEOMETPUUECKUX OOBEKTOB MPHU MOMOIIN aHATTMTUYECKUX METOJIOB alreOphl 1
MaTeMaTUYeCKOoro aHaiau3a. B ocHOBe Takoro nmojaxo/ia J€KUT METO/ KOOPAUHAT, BIIEPBbIE CUCTE-
MaTudecku mpumMeHeHHbIN P. JlekapToM. OCHOBHBIC TIOHSITHS TEOMETPUH (TOUKA, MpsMasi, TI0c-
KOCTh) SIBIIIFOTCSI HEOTPECNIEMbIMH, U I UX OMUCAHHS MPUMEHSIETCS] aKCHOMATHYEeCKHI Me-
TOJ1, TTIO3BOJISIFOIINI YCTAHOBUTH B3aHMHO OJTHO3HAYHOE COOTBETCTBHE MEXKTY MHOKECTBOM TOUEK
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NPSIMOI ¥ MHOYKECTBOM JICHCTBUTEIBHBIX YHCEN U, TAKUM 00pa30M, BBECTH CHCTEMY KOOPIUHAT.
Hazo uetko ycBOUTH pazinuyHble GOPMBI YpaBHEHUH NPSAMOHN U IMIIOCKOCTU YMETh MEPEXOTUTH OT
onHOW (opMBbI K Apyroi. CiieayeT OCMBICTUTh U YCIEITHO NPUMEHSITh PEIICHHUS KIIACCHYECKHX
3a/1a4 aHATMTHYECKON T€OMETPHH O B3aMMHOM DPACIIOJIOKCHHH TPSIMBIX U TUIOCKOCTEH, yMETh
OTIPENENATh YIJIbI U PACCTOSHUS MY PA3IMYHBIMH F€OMETPUICCKUMU 0ObEKTAMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIIEIIHOE U3yYeHUE AUCLUILINHBI «JIuHelHas anredpay,
nproOpeTeHne HEOOXOIMMBIX KOMIICTCHIINI, YMEHHUI U HABBIKOB BJIAJICHUS MATEMAaTHYCCKIM all-
naparoM TpeOyeT OT CTYJAECHTOB OOJBIION caMOCTOATENbHOU paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJINYECTBO YacOB, OTBOJMMBIX Ha CAMOCTOSITEIIEHYIO PabOTy B COOTBETCTBUU C y4eOHBIM ILIa-
HOM, GOHBL[IC qucia 4aCoB, OTBOAUMBIX Ha BCC BUAbI ayAUTOPHBIX 3aHSTUN.

1. DoH/1 O1IEHOYHBIX CPEICTB

@OoH/ OIICHOYHBIX CPENICTB mpejacTaBieH B [Ipmiokenun 2 k pabodeil mporpaMme U BKITIOYAET
pa3nelsl:

1. MeToibl KOHTPOJISL ¥ OIICHUBAHUS PE3yIbTaTOB O0YUCHUS

2 llIkana 1 KpUTEpUH OLICHUBAHUS PE3yIbTATOB 00YUYEHUS

3. OneHoYHBIE CPECTBA

3.1. Texkymuii KOHTPOIb

3.2. TIpomexxyTodHAas aTTECTAIUS

14



Ilpunoswcenue 1

TeMaTnuecKuil IVIAH COePKaHUS AUCHUILINHBI «J/InHeliHas aiaredopay»

110 HAIIPaABJICHUI0 IMTOATOTOBKHA

09.03.02 «MupopManmoHHbIE CUCTEMbI M TEXHOJIOTHI)

HamnpasnenHocTh (Tpo¢th MOATOTOBKH)

IIporpammHoe o0ecnieueHre HTPOBOIl KOMIILIOTEPHOM MHAYCTPUH

®opma odyuenusi: ounasil'oq Hadopa: 2023/2024

(bakanasp)
Buabl yueOHoii padoThl,

BKJIIOYas CAMOCTOSATEIbHYIO Buasbi camocrosiTe/ibHON padoThI DopMmbI
=3 = aTTecTa-
=

Pasien § 5 padoTy CTYIEHTOB, CryanenroB n
3 = U TPY10eMKOCThb B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paznes 1. DineMeHTHI JJMHEHHOM aJI-
1.1 | redpul Mampuysi, deticmaus Ha0 mampu- 1 1 2 2 4
yamu.
OnpenenuTeny, UX CBOWCTBA W BBIYHCIIE-
HHe. MaTpuuHas 3alMCh CUCTEMBI JIMHEH-
12 P 1| 2], |2 4 ¥
HBIX YpaBHEHHH.
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Boiiaua 3aganmii PI'P Ne 1 mo JiuHelHOH
aareope .

1.3

OOparHas MaTpulia ¥ €e BeIuucieHue. Mar-
pUYHas 3allUChb CUCTEMBbI JIMHEWHBIX ypaB-
HEHUN.

14

CucTeMbl TUHEHHBIX anreOpanvdecKux
ypaBHEHUI, OCHOBHBIE MTOHATHS U OMpe/e-
nenus. Pemenue cucreM TMHEWHBIX ypaB-
HeHuil metogoM Kpamepa, metogom oOpart-
HOW MaTPHUIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
MeronoM I'aycca. Panr marpuisl. Teopema
Kponekepa — Kanemm.

1.6

Merop ['aycca B IpOM3BOIBHBIX CHCTEMAX
JUHENHBIX ypaBHeHUH. OTHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositeibHas padora Nel B ayauro-
PMH 110 JIMHEHOM aJjredpe

1.7

Bexkropsl. JInHeliHbIe oniepanyy Hal BEKTO-
pamu, ux cBoiicTBa. JIuHeitHble KOMOMHA-
LUA BEKTOpPOB. JIMHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBHCHMBIE CUCTEMBI BEKTOPOB.

Briiaua 3ananunii PI'P No2 no BekTOpHOI
anre0pe.

1.8

[Tonsitne OGasuca. KoopauHatbl BeKTOpa.
KonnuueapHOCTh, OPTOrOHAIBHOCTH U KOM-
MJIAHAPHOCTHh BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
cBoiicTBa. BekTopHOe mpousBeaeHHE IBYX
BEKTOPOB, €TI0 CBOWCTBA.

1.10

CMmemniaHHOe IPOU3BEIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Brluucienue oobema mna-
paienenumneaa. YclIoBUE KOJUIMHEApHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILIAHAPHOCTH
BEKTOpOB. OpTOHOPMHUPOBAHHBINA Oazuc.
Berurcnenue CKajaspHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocTosiTeibHasi padoTa Ne 2 B ayiuTO-
P¥M 110 BEKTOPHOM ajiredpe

10

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
6a3uc JIMHEHHOTI 0 IPOCTPAHCTBA.

Martpuna nepexojga ot 06asuca k 0azucy
npeoOpa3oBaHUE KOOPAWHAT BEKTOpa MNpHU
n3MeHeHuu 0aszuca. CoOCTBEHHbIE BEKTOPbI
U COOCTBEHHBIE 3HAUEHUs JTMHEHHOTO ore-
paTopa.

11

1.12

Pa3nea 3. KomniiekcHble yncjia U1 MHO-
roujieHbl MHOXXECTBO KOMIIIEKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCH KOMIIJICKCHBIX YHCEII.
Onepanuu HajJ KOMIUIEKCHBIMUA YHUCJIAMH.
Pasnoxxenrue MHOrodWjIeHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

12

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
CucreMsl koopAuHarT. Pa3ianuHble THUIIBI
YPaBHEHUH IIIOCKOCTH

13
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Boiaaua 3aganuii PI'P Ne3 mo anaaurtm-
YecKOi reoMeTPpUH

1.14

PasnuuHble TUIIBI ypaBHEHUH NIPSAMOM Ha
IJIOCKOCTH U B TPOCTPAHCTBE

14

1.15

B3anmnoe pacrnonokeHue npsmMbiX Ha Mioc-
KOCTH U B IIPOCTPAHCTBE. Brruncnenue pac-
CTOSIHUM MEXIY IABYMSI TOUKAMH, TOYKOH U
psIMOM. B3anmHOe pacnosnokeHue MmiIocKo-
cTeil. Beluucienue pacCTOSIHUN MEX]ly TOY-
KOH M INTOCKOCTBHIO

CamocrosiTesibHas padora Ne 3 B ayauro-
PVH 110 AHAJUTHYECKOI TeOMeTPHH

15

1.16

Kpussie BTOpOro nopsiika ux reoMerpuye-
CKME CBOWCTBA. YPAaBHEHMS OJUIMIICA, TH-
nepOosbl, mapabonsr OOmiee ypaBHEHUE
KpuBOM BTOporo mopsaka. llpuBenenue
KPUBBIX BTOPOTO TMOpSIKa K KaHOHUYE-
ckomy Buny. [loBepxHOCTH BTOPOrO IO-
psaka

16

®dopMma aTTecTanum

21

Bcero yacoB nmo jucuuniinHe

36

36

72

PI'P

cam
pao.
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Ipunosicenue 2

®OH/I OHEHOYHbBIX CPEJACTB
MO JUCUMILIMHE

«J/IuneitHas ajareopa»

Hanpagnernue noarorosku: 09.03.02 « M HDOpMALIMOHHBIE CUCTEMBI M TEXHOJIOTHH».
[Tpoduns: «IIporpaMmMHoOe obOecrieueHre HTPOBOH KOMIBIOTEPHOM HHIYCTPUM.

Kadenpa: «MaremaTukay

7.1  MeToabl KOHTPOJISI U OLICHMBAHUSA Pe3yJIbTATOB 00y4YeHHUsA

J1J1s1 KOHTPOJISI yCIIEBaeMOCTH M KaueCTBa OCBOCHUS IMCLUIUIMHBI HACTOSIILEN IpOrpaMMoin

IIPEAYCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYIIU KOHTPOJIB);
- IPOMEXKYTOYHAsI aTTecTalus (3K3aMeH).

7.2 1llkana u KPpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUsI

dopMa MPOMEeKYTOUHOMH ATTECTAUH: IK3aMeH

[TpomMexxyTouHast arTecTaius 00yJarommxcs B GopMe 3K3aMeHa IMPOBOIUTCS 110 Pe3yJIbTaTaM
BBITIOJTHEHHS BCEX BUJIOB yueOHOM pabOoThl, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO JAHHOMW TUCIH-
IUTMHE, TIPH 3TOM YUYUTBHIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOJIS YCIEBAaeMOCTH B TEUCHHE ce-
MecTpa. OneHKa CTeneH! AOCTHKEHUS 00yJaroIIMMHCS TUIAHUPYEMBIX Pe3yIbTaTOB OOyUYeHUs MO
JUCUHUILIIMHE TPOBOJUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHATUS MO AUCIHUIUIMHE METOJAOM JKCIepT-
HOH oueHkH. [1o uroram npomeKyTouHOM aTTECTAlMy MO AUCIUIUIMHE BBHICTABISETCS OLICHKA «OT-
JUYHOY, «XOPOULIO», KYJOBIETBOPUTEILHOY» WU «HEYIOBIETBOPUTEIBHO.

Ixana oueHNBaHUA

Onucanue

OT1auuHo

BeinonHeHsl Bce o0si3aTeIbHbIC YCJOBHSI NOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON aTTecTalMu, IPEeIyCMOTPEHHbIE
nporpaMMoil TuciuIuiHbl. CTyIeHT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHMH, HABBIKOB IIOKA3aTeIIsIM, IPUBEICHHBIM B
TabIuIaxX, ONepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, IPUMEHSET UX B CUTyallUsX MOBBIIMIEHHON CJIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH JONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKM, HETOYHOCTH, 3aTPYAHEHUs IPHU TEepPEeHOCe 3HAHUU U
YMEHU Ha HOBBIE, HECTAH/IAPTHBIE 3a7a4H.

Xopomo

Brmmonaensl Bce 00s13aTejIbHBIE YcioBudA MOATrOTOBKH CTY-
ACHTA K l'[pOMG)KyTO‘-IHOﬁ aTTeCTalMu, NIpCaAyCMOTPCHHBIC
nporpaMMoﬁ JAUCIUITIINHBI. CTy,I[CHT ACMOHCTPUPYCT COOTBCT-
CTBHUC 3HaHHI>i, yMeHHfI, HAaBLIKOB IMOKAa3aTCIIAM, IPUBCACHHBIM B
Ta6J'II/II_IaX, OnepupyeT HpI/I06peTCHHLIMI/I SHAaHUAMU, YMCHUAMU,
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HaBblKamu. B To jxe BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HBbIE TOTrPEIIHOCTH, 337a4l peIllaeT ¢ HeJI04YeTaMH, HE BIIUSIO-
UM Ha OOIITUH XOJ] peIICHUS.

Y 10BIETBOPUTEIILHO

Boinonnensl Bce o0si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
JeHTa K IPOMEKYTOYHOH AaTTecTalMM, IPEIyCMOTPEHHbIE
nporpaMMoil tucuuIuiuHbl. CTYAEHT AEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI1, HABBIKOB MTOKA3aTENsIM, IPUBEACHHBIM B
TabIuIax, onepupyeT NpUoOPEeTEHHBIMUA 3HAHUSIMU, YMEHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HeriyOoKkue 3HaHUS, IIPU OTBETE HE
JIOTMyCKaeT IrpyObIX OUIMOOK WM MIPOTUBOPEUHi, OJJHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JIOJKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTallMell U BBIBOJAMH, B PEIIEHUU 3a/7a4 MOTYT
coJiepKaThCesl rpyOble ommOKu. 11 moaydeHus paBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIME BOIPOCHI.

HeynosnersopurensHo

He BeimonHeHbl o0si3aTe/ibHBbIE YCJOBHUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont pucuuiuinHbl, MJIM cTyneHT neMoHCTpupyer He-
IIOJTHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB ITPUBEICHHBIM
B Ta0JMIIaX, JOMYCKAIOTCS 3HAUNTENbHbIE OIIMOKU, IPOSIBISETCS
OTCYTCTBHME 3HAaHUW, YMEHUM, HAaBBIKOB IO Psy IOKa3areseH,
CTYJIEHT MCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUs IIPU OIIEPU-
POBaHUY 3HAHUSIMU U YMEHUSMH.

7.3  OueHo4HbIE CpeCTBA

Hepeqenb OICHOYHBIX CPEACTB M0 JUCHHUIIJIHHE

«JIuneiiHas anreopay»

HanmenoBanue
No
OLIEHOYHOTO Cpex-
/o
CcTBa

IIpencrasienue one-
HOYHOI'O CpE/ICTBa B
dOC

Kpatkas xapakTepucTHKa OI[CHOYHOTO
cpencTaa

1 KonTponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JIJIs pellleHus 3a/1a4
ONPEACIEHHOr0 TUIa MO0 TEME WIH pa3-
Jeny

Kommiext KOHTPOJIb-
HBIX 3aJaHUM 110 Ba-
puaHnTamMm

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo NMpoBEPKH YMEHUN IPUMEHATH
IIOJIyYE€HHBIE 3HAHUS I10 3apaHee OIpelie-
JIEHHOW METOJUKE Ul pEIIeHus 3a1ad
WIA 3aJaHuil 1O MOAYIIO WM JTUCLH-
IUIMHE B L[EJIOM.

Komrutekr  3amaHmii
JUIsl BBITIOJTHEHHS pac-
YeTHO-TpaUIeCcKOn
paboThI
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CpencTBO KOHTPOJIS, OPTaHU30BaHHOE KaK
crienManbHas 0ece/ia meIarornyeckoro pa-

YcTHBIN onpoc co- | O0THUKA ¢ O0y4aroIIMMCsl Ha TEMBI, CBS- Bomnpocsl o
3 OeceoBaHME, 3aHHBIE C M3YY4aEMON JMCIMIUIMHOMN, U pac- | TeMaMm/paszenaM Juc-
(YO) CYMTAHHOE Ha BBISICHEHHWE 00beMa 3HAHHM LIHIITAHBI

00y4aromerocs 1o OonpeeIeHHOMY pas-
Aeiy, TeMe, IpodseMe | T.II.
CucreMa CTaHAapTH3UPOBAHHBIX 3aaHUIA,
Tecr HO3BOJISFOLIAs aBTOMAaTH3UPO- ®oHJ TECTOBBIX
(T) BaTh IPOLICAYPY MU3MEPEHHs YPOBHS 3Ha- 3amaHui
HUH 1 yMeHUI 00yJaromerocs.
5 | Ox3amenanuonnsie | CpecTBO TPOBEPKH 3HAHWW, YMEHHUH, | DK3aMeHAI[IOHHbIC
OMIIeTHI HaBBIKOB. MOKET BKITIOYATh KOMILIEKC TE€O- OMJIETEL.
pPETUYECKUX BOIPOCOB, 3aay, MpaKTHYe-

(3B) y Illxana oneHUBaHUS U
CKHX 3aJIaHHM.
npoueaypa MpUMeHe-
HUSL.
[Tpomexyrounas arrecta- | Dk3ameH (3 ) 1) ycrro (V)
s (I1A)

2) nmucemenHo (11)

7.3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAKOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B opMe OIIaHKOBOT'O TECTUPOBAHUSA JIJIsI KOHTPOJISI OCBOSHUS O0YYArOIIMMHUCS Pa3/ieioB
JTUACHUIUINHEL, iprem PI'P.

Conep:xanue pacueTHO-rpaduyecKoii padoTsl.

PacuetHo-rpadguyeckas padora Nel no JuHeiiHoi anaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Matpuusl u onpenenurenau. Pemenne cucreM JTUHEHHBIX anreOpandeckux ypaBHEHUN METo/aMu
["aycca, Kpamepa 1 0O6paTHOIl MaTpuIbL.

PacuerHo-rpadguyeckas padora Ne2 nmo BeKTOpHOI ajaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKkoil padoThI:

Bekropsl, neiictBus Haja BekTopamu. CKalipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB.
Pacuerno-rpadguyeckas padora Ne3 mo aHaJIMTHYECKON reOMETPHH.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Pasznnunble BUBl ypaBHEHHH NPSMON U MJIOCKOCTU. B3anMHOE pacnoioskeHHe MpsIMBIX Ha MIOCKO-
CTH, TNTOCKOCTEM B MTPOCTPAHCTBE.

KoMIuiekT 3aganui il BLINOJHEHUSA
pacdetrHo-rpapuueckux pador (PI'P)

no aucuuruiiHe Jluneiinas anredpa

(HaI/IMeHOBaHHe ZII/ICHI/I]'[J'II/IHBI)

PI'P Nel, yactp 1

(—1 1 Oj (2 0 2\1
3amanve Nel. Tanpl Mmatpunel A="1 3 2 "u B='0 -3 3

L4 0 -3 1 1 -1
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Beimonuuts aeiicteus: A2 +8BT .

3ananue Ne2. [Ipo1oiKuTh JaHHOE MATPUYHOE PABEHCTBO (2A+3B)2 —4A2 —B6AB =...

Y IIPOBEPUTH €r0 AJis MaTpull 4 U B U3 nepBoro  3ajaHusl.

3ananue No3. BoIyucnuTh onpeaenuTelb AByMs CIIocO0aMu: pas3iiosKeHUEM 10 IEPBON CTPOKE U
pa3JI0KEHUEM I10 IEPBOMY CTOJIOLLY.

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

3ananue Ne4. Jlnis faHHOM MaTpUIbl HAUTH 00paTHY0 MaTpully. Caenats IpOBEPKY.

(102
|1 10.
b12 3

3asanue No5. Peinnts matpuunoe ypaBuenue AXB =C (maiitu X). Caenars mpoBepky.

(-1 2) (3 4) (0 4)
A= ; B=| } C:k .
L2 1) 2 3 -9 3)

3ananue Ne6. HaiiTu panr MaTpHIibl.

(1—1237)
05431’
‘238915|'
\3 —8 2 6 20)
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PI'P Nel, 3agaHusi 10 pelICHHIO CHCTEM JIMHEHHBIX aJire0panvecKux ypaBHeHU I

3aganue Nel. Pemuth cuctemy metogom Kpamepa. Caenats mpoBepKY.

Xt+4X —X3 =-2
2X, + 2%, +3%X; =7
3%, +6%, — 2, =1

3amanue No2. Pemuth cuctemy u3 Nel MeTomoM 0OpaTHON MaTPHITBL.
3aganue Ne3. Pemnts cucremy u3 Nel metoniom ["aycca.

3ananue Ne4. Pemuth HEOMHOPOIHYIO cucTeMy MeTosoM ["aycca. Halitu oOriiee pemeHue u 4act-
HOE pelleHueE.

jx1+xZ+ZX3+3X4:5
33X, + 2X, —4X; —2x,=1
| 5x, +4x, + 4x, =11

3amanue NoS5. Pemuth oqHOpoaHYIO0 cucteMy MetonoM ["aycca. Haittu o6uiee permenne u OCP.

2X1 +6X2 —9%X3 —9x4 =0
4, —5%; + X, =0

ixl +3%, — 7%, — 4%, =0
| 1 —=3X, +2%X; +5x, =0

PI'P Nel, gyacth 2

3amanue Nel. ITokazaTe, uTo BEKTOpsI M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U Pa3I0KUTh

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

3aganve Ne2. JTaubl BekTopbl M u M. BBIACHUTH — KOJUTMHEAPHBI JIM BEKTOPLL & 1 D .

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

Sanamme Ne3. Hain |@ ,ecmn  =642,|7]=2,(m,m) =135, & =6 -m.
| ]

Bananue Ned. Jlan AABC . Haittu £ B,ecmn A(1;-1;2), B(3;3;2), C (7;1;2).

Baganue No5. Tlpu kakux 'x* BeKTOpbl & ¥ D TeprneHauKyIapHbI?

a=(x;1;-4),b =(x-3;12; x).
3ananue Ne6. HaiiTy uiomas napasienorpaMma, oCTPOEHHOro Ha BekTopax @ u b .

a=2m-5nb=m+n, |m|=12 |7|=3, (M m==.
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6

3ananue No7. Haiitu miomians Tpeyroipauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. Jlansl BeKTOpsl @, b, C. BBIACHUTH — KOMILIAaHAPHEI JIM BEKTOPBI. ECII BEKTOpHI He

KOMILJIaHAPHBI, TO HalTH 00BEM nmapajiiCenmicaa, IOCTPOCHHOI'0 Ha BEKTOpax a’ b , C H oIpene-

JUTH — KaKylo TPOIKY OHU 00pa3yloT.

a(1;-1;5),b (2;4;-2), ¢ (3;0;1).

3amanue No9. Jlns nuneiinoro oneparopa A 3ananbl oOpasbl 0a3uCHBIX deMeHTOB A€, Ae,, Ag;

. 3anucaTh MaTpuLy orneparopa 4 B Oazuce €, €,, €, W HalTH 00pa3

syemenrta X .

3ananue NelQ. Haiitu coOCTBEeHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa,
3a[JaHHOTO B HEKOTOPOM Oasuce MaTpuued a [~ 4 1)

7 2

PI'P Ne 1, yactp 3

Baganue Nel. Tlpsimast |, mpoxomur yepes Touky A mapasuiensHo Bektopy (- Ipsmas |,mpo-

XOJHUT yepe3 Touky B mepnenmukynspao Bekropy N . Haiitu Touky nepecedeHus IpsMbIX U YOI

mesxny moavu, ecm A(3;5), (1;3), B (0;5), n (=3; 4).

3amanue No2. Jlana npsmas |, . Ilpsamas |, npoxomut uepes Touku A u B . Haiitui paccrositue ot

Touku nepecedenus npsambix |, u |, mo npsamoii | ;.

| _{x:—8t—3 A(4;0), B(7;3), 1,:9x-12y+2=0.

1 ly=3t+4,

3amanue Ne3. Haiitu paccrosaue ot toukn M o JIO IUIOCKOCTH O, IPOXOJSAIIEH yepe3 Touky A

neprieHANKysipHo Bektopy M, ecmu M (0; 1; 7), A(2; -1; 4), n (6; 22; -3).

3aganue Ne4. Haittu yros1 Mexy MIIOCKOCTBIO Ol U IIOCKOCTBIO B , TPOXOAIIEH Yepe3 TOUKHU

A, BuC,ecm a:5x+Yy+4z-28=0, A(5;25), B(3;7;0), C(-4;-3;-1). 24



3apanue NoS. 3ammcaTh KaHOHUYECKUE YpaBHEHH MIPSIMOH, 3aJJaHHOM OOIIMMHU ypaBHEHUSIMHU.

X+2y-92-10=0;
3X+4y+8z2-24=0.

3aganne Ne6. Haiitu Touky nmepecedenus npsiMoii | n mmockocty OL M yrosn Mexay HUMH.

X+2 'y z-1

- a 'X+2y-3z2-12=0.

3 4 -2

3aganue Ne7. Ilpsmas |, npoxoaut yepes touku A u B. Ilpsmas |, npoxomur uepes Touxy M

IEPIEHMKYIISAPHO TIOCKOCTH O . Halitu yrosn mesxay npsimbivu |, u |, 1 BbIscHHTS — nexar an

OHHU B O,I[HOI71 IUIOCKOCTH UJIM CKPCIINBAKOTCA.

A(9;-3;1),B(4;4;,-5),M (-1;11;-11), a:2x+3y—-z-1=0.
(x+3)* |y
——+ ——= 1 yka3arb (HOKYCHI, IKCIICHTPUCUTET, TUPCK-

49 25
Tpuchl. [locTpouTh KpUBYIO, H300pa3UTh POKYCHI, TUPEKTPHCHI.

3ananue Ne8. Jlns JaHHOM KpUBOM

3ananue Ne9. ITpusectn ypasHeHue kpuBoit 9x? — 25y? —18x + 200y — 616 =0 « kaHOHMYe-
CKOMY BHJTy ¥ IOCTPOHUTH KPUBYIO.
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KonTposabHbie 3a1anus (mpumMepbl)
Bapuanr.

1. Haiiti 3nauenms marpranoro mMuorowrena F ((A)

f(x):—x3+2x2—x+3,A=(_1 0\|
3 2
(=2 0 8 1 -5)
s 1 7 2 4
|8 2 -6 -3 -13
(11 -3 13 5 17

2. HaiiTu paHr MaTpHUIIBl IPHBEAECHUEM K CTYIICHUATOMY BI/I,Z[y|

1 2 1
3. BBIYHCIUTH ONPEICINTEIb IPUBEICHUEM K CTYIICHYATOMY BHIY 3 -5 3
2 17 -

4. Haiitu matpuily, o6paTHyro aaHHO# (a). PemmTs MaTpuuHoe ypaBHeHue (0)

1 2 1 (1

(@ 3 -5 3 (6)| _2\|[x ~ (—2 3 5\|
_ 13 _

|2 7 —1( K3 4) ! O)

\ )

S. Pewuthb cucTEMY ypaBHEHHHM. YKa3aTh 00IIee U OJJHO YaCTHOE PelieHuE (a).

Pemuts cuctemy ¢ moMorip0 oOpaTHON MaTpuIlsl U o popmynam Kpamepa (6)

£4X1+9X2—5X3—8X4=5 lx1+2xZ+X3:5

(@) 13X, + 77X, —2X; —4x, =4 (6) 13X, = 5%, +3%x; =7
|2x +5X +X +3x =3 |2x +7x —x =13
L 1 2 3 4 L 1 2 3

Bapuant

1. Pacrincats pasnokeHne BeKTopa X 10 BEKTOpaM B, a,F

x=1{5-121}, p={1-30}, q={1,-11}, r={0,-1,2}

2. KommmneapHs! 11 BeKTOps! P 1 ( ?

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nmupamuza ¢ BepumHamu B Toukax AAAA,.
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A1(-2,4,8), A2(4,-1,2) , A3(-8,7,10) , As(-3,4,-2)

Havitn

a) yroj MexXIy pedpamu

0) oowvem mupamusr A A, AA,

B) JUIMHY BBICOTHI OIyIIEHHON Ha rpaHbA A, A,

I') HAWTH JUTHHY MEHaHbI, IPOBEICHHYIO n3 BepinuHbIAL K pedpy A, A,

4 BBIYUCIIATE TUIOIIAIb APaIENorpaMMa, MOCTPOEHHOTO Ha BEKTOpax & u b O — yros Mexy BeKTo-pamu ]
T

nga=2p+q,b=p-3g.p=2,9=2,a=4".

Bapuant

1. Haiitu paccrosiaue ot Toukn Mo 1o mmockoctn (M1M2M3 ):
Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), Ms(-2;1;3)
(X+y+2-2=0

2. BeInucaTh KAHOHUYECKOE YPABHEHHE MPSMOI: ZL

X-y-3z+6=0

3. HaifTi TouKy mepecedeH s mpsMoii 1 IIOCKoCTH: X~ 2 _y- 3 _Z +1 g X+y+22-9=0.
1 1 -4

Yy _z

-1 1

4. Haiitu Touky P cummerpuunyio Touke P otHOCHTENBHO npsmoii | P(O;—l;S) u X-1
1
1

S. Hammcath ypaBHEHHE IUIOCKOCTH O Mpoxojsiel uepes Touky Mo u neprneHukyisipHo MPSIMOM

(MiM2): Mo (3;2,0), M1(4:1;5), M2 (2;-1;4).
6. HaiiTu KOCMHYC yIiia MeXIy TUIOCKOCTAMH OL; ¥ OL2
o1 :3X—y+3=0, a2 :x-2y+52-10=0

BapuaHT 3a1aHii NPOMEKYTOYHOI'0 TECTA
( -2 0 8 1 -5
7

1.1. HaifTu paHr MaTpHILbl IPUBEICHUEM K CTYIIEHIaTOMY Bmly|

1.2. Pemuth MaTpUYHOE YpaBHEHUE (1 -2)
-2

= 4JLX=[3 -1 0/‘

jX1+2X2+X3 =5
1.3. Pemnts cucremy no ¢popmynam Kpamepa 33X, = 5%, + 3%, =—7
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|2x +7x —x =13

2.1. Hammucath pasnoxkeHue BekTopa X MO BEKTOpaMm B,a,lj )Z= {5, —12,1} , 6 = {1,—3,0} , q_>= {1,—1,1} ,

r={0-1,2}

2.2. BoIUHCIHTH IO/ HapaJlIeorpaMMa, OCTPOCHHOTO Ha BEeKTopax a u bo- yron Mexy Bektopamu P u (

Tlara mpamia ¢ seprmmams 5 TouxaxA A A, A, (6,1,3), A, (6,-2,~3)Aq(2,2,0), A,(=5,1,0)

HaifTy [UIHHY MeIHaHbI, IPOBeIeHHyIo 13 Bepurkasl Al K pebpy AZ A3

x-2_y-3_z+1 X+y+22-9=0.

3.1. Haiitn ToUKy nepecedeHus NpsIMON 1 INIOCKOCTH:

1 1 -4

x-1 vy

3.2. Haiitu Touky P CHMMCTPHUHYIO TO4Ke P OTHOCHTENBHO MpsIMOii |t P (0; —1;3) u
1 -1 1

3.3Hamucars ypaBHeHue miockocT Ol TMpoxomsmiel gepe3 TOUKy M 0 ¥ mepneHauKynspHo  mpsmoin (M1l ) . Mo (3; 2;0)
, M1 (4;1,5), M2 (2;-1;4).

4.1. Jlana xpuBas BTOpOro mopsaka X2 + 4y? —12x +16y +16 = 0 . ITony4uTsh KaHOHHYECKOE YpaBHEHHE KPHBOI M OCTPOHTS .ee

! ! ’
4.2. CocTaBUTh MaTpHIly Tiepexoja ot 6asuca € ,€ ,€ k 6asucy € ,€ ,€ | ecim

=€ —€, +6;; €

&'

&

)

=26, +6, +6,; =€ +26€, +6€

w

Kpurepun ouenku:

- OLICHKA «3a4YTCHO>» BBICTABJIACTCA CTYACHTY, €CJIM OH PEryJIsIPHO B TCUCHHUEC CEMCECTpaA NPCACTABIIAIT
peliCeHus 3a1a4, BBIITOJHUII ITOJIHOCTHIO BCC 3alaHUA U UX 3allIUTUII, OTBETHUB HAa BOIIPOCHI IIPEIioaa-

BaTeIIs;

- OLICHKA «HEC 3a4YTCHO» BBICTABJISCTCA CTYACHTY, €CJIM OH HCPCTYIAPHO B TCUCHUC CEMCECTpA MPECI-

CTaBJIAI PECIICHUA 3aaa4, BBINTOJIHUI 3aJaHUA HE MMOJIHOCTBIO HIIN BOO6HI€ HE IpCACTaBJIAI pa6OTBI
Ha IPOBCPKY, NOMYCKACT CYIICCTBCHHBIC HCTOYHOCTU B OTBCTAX HA BOIIPOCHI IPCIIOAaBATCIIA.

Jlis mpoBeieHus TEKYIEero KOHTPOJIS 3HAaHUN CTYAEHTOB B JUCTaHIIMOHHOM (hopmare B pas-
paboTaHHBIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (MPOOHBIE) Te-
CTBI.
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7.3.2. [IpoMexyTOUHAS aTTECTALMS
KommiekT Bonpocos

JUHEWHASA AJITEBPA

Matpuupbl, TUIIBI MATPUL]

Omnepaiuu ¢ MaTpullaMH, UX CBOMCTBA.

YMHOKEHHE NPSIMOYTOJIbHBIX MaTPULL.

Marpuunas gopma 3anucu cUCTEMbI JUHEHHBIX alreOpandyeckux ypaBHEHHH.

Ornpeaenureny U X CBOMCTBA

[TonsTue onpeaenuresns. MUHOPSHI U anredpandeckue J0MOTHEHUS.

CucreMbl TMHENHBIX aIreOpanyecKux ypaBHEHUM, OCHOBHBIE IOHATHS U OIIPEIEICHMUS.

IIpaBuio Kpamepa pelienust cuctem JIMHEHHBIX YpaBHEHUM.

OOpatHas MaTpula 1 €€ BEIYUCIICHUE. Y CIIOBUE CYILIECTBOBAHUS OOPaTHON MAaTPHIIBL.
10 Pemienue cucreM JIMHEHHBIX allreOpandeckux ypaBHEHUI METOJJOM OOpaTHOM MaTpPULIbI.
11. Metoa 'aycca perieHust cUCTEM JTMHEHHBIX YpaBHEHHH.
12. Pentenne npon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHHH MeTooM ["aycca.

Panr matpunel. Teopema Kponekepa — Kanemu.
13. [lonsTue onpenenutens. MUHOpPHI U asireOpandeckre JONOJHEHNUS.
14. Cuctemsl IMHENHHBIX aJlreOpandyeckux ypaBHEHUIN, OCHOBHBIC ITOHATHS U ONIpEACICHUS.
15. IIpaBuno Kpamepa perienus cucreM JUHEHHBIX YpaBHEHUH.
16. O6paTHast MaTpuIia U €€ BEIYUCICHHE. Y CJIOBHE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.
17. Pemienune cucteM JIMHEHHBIX anreOpanyeckuX ypaBHEHUH METOJIOM 0OOpaTHOW MaTpHIIbI.
18. Meron ["aycca pelieHus CUCTEM JTMHEHHBIX YPaBHEHHIA.

oSN LN E

19. [NonsTue onpenenutens. MUHOPHI 1 areOpandecKue JOMOTHEHNUS.

20. CucteMbl JIMHEHHBIX areOpandeckux ypaBHEHUH, OCHOBHBIE ITOHATHUS U ONIpE/IEIEeHUsI.

21. TIpasuno Kpamepa pemieHus CHCTeM JTMHEHHBIX YPaBHEHUH.

22. O6paTtHast MaTpula U €€ BbIYMCIIEHHUE. Y CIIOBHUE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.

23. Pemenne cucteM JTHHEHHBIX alreOpandecKuX ypaBHEHHH METOI0M 00paTHOM MaTpPHIIHL.

24. Metop I"aycca perieHnst ciucTeM TUHEWHBIX YPaBHEHUH.

25. Pemienne npou3BOIbHBIX CUCTEM JTMHEWHBIX YpaBHEHUI MeToioM ["aycca.

26. Panr matpunel. Teopema Kponekepa — Kanemm.

27. OnHOpOAHbIE CHCTEMBI TMHEWHBIX ypaBHEeHUH. KpuTepuil cyiiecTBoBaHMsS HETPUBHAIBHBIX pe-
LIECHUI.

28. IlonsTre BEeKTOpa U JIMHEHHbIE ONepaliy HaJl BEKTOPaMH, CBOIMCTBa onepanuii.

29. JIunelinasi KOMOMHAINS BEKTOPOB.

30. JIuneiinas HE3aBUCUMOCTD M JIMHEWHAs 3aBUCUMOCTh T€OMETPHUECKUX BeKTOpoB. Kpurepwii nu-
HEWHOHN 3aBUCUMOCTH.

31. ITonstue 6azuca. KoopanHaTel BEKTOpa.

32. OproHOpMHpPOBaHHEIH 0a3uc. Pa3noxxeHne BeKTopa 1o BEKTOpam Oasmuca.

33. YnopsimoueHHasi TpOiika BEKTOPOB.

34. CxanspHoe, BEKTOPHOE U CMEIIaHHOE TIPOM3BE/ICHNUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
35. YcnoBust opTOroHATBHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

36. JIuHelHBIE TPOCTPAHCTBA.

37. Matpuna nepexoja ot 6asuca k 6a3ucy.

38. CoOcTBEeHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHHSI MATPHIIHI.

AHaJIUTHYECKAS reoOMeTpUs

1. Cucremsl koopauHart. JlekapToBbl IPSIMOYTOJIbHBIE KOOPIMHATHI HA MJIOCKOCTU U B MPOCTPaH-
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CTBE.

ITonsipHast cucrema KOOpAUHAT.

Paznuunble TUIIBI ypaBHEHUN IJIOCKOCTH U IIPSIMOIA.

Bbruncnenne paccTossHUN MeXAy ABYMsI TOUKaMH, TOYKOM U MPSIMON, TOYKOU U INIOCKOCTBIO.
Boruncnenue paccTosiHUs MEXy CKPEIMBAIOIIMMHUCS MTPSIMBIMU.

Brruncnenue yrioB MeKy ABYMs IIPSIMBIMU, IPSMOH U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Kpussie BTOpOro nopsjika ux reoMeTpuIeCcKre CBOMCTBA U ypaBHeHus. [ [puBenene KpuBou BTO-
poro nopsika K KA HOHH4eCKOMY BHUJLY.

8. Kanonuueckue ypaBHEHHUS SIUIHIICA, TUIIEPOOIIBI, TAPaOOIIBI.

9. VYpaBHeHHE NOBEPXHOCTU BTOPOT'O MOPSAIKA.

10. Kanonnveckue ypaBHEeHUs cepsl, IUTUICON1a, KOHYCOB, THUIIEPOOIONUI0B, TapaboIOn I0B.

Nooabkown

IK3aMEeHALMOHHBbIE OMJIEThI

Haznauenue: Mcnonb3yroTcs U1l IpoBeieHus npoMexxyTouHoi arrectauuu (ITA) mo nucuumuivze
«JIunelinas anredpa.
Pernament sx3ameHa: - Bpemst Ha HOArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Cr1oco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUTIeKTBI SK3aMEHAIMOHHBIX OMJIETOB JOJDKHBI coiepKaTh OmneToB Ha 25-30% Ooubiie uncia
CTYZAICHTOB B IpymIie (XpaHsaTcs Ha Kadeape «MaremaTuka).
Tunosblie BapuaHThbI OMJI€TOB NPUJIATAOTCS.

MHUHHCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHIS POCCUNCKOI ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI TOJUTEX)

@akynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»
Huctunnuna «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

=

Onpenenurenyu U UX CBONCTBA.
2. PemuTs MaTpuuHOE ypaBHeHHMEe XB=A, eciu A:I(l 2), B:(_l 2)

\2 1) Lo 1)|'

o X1+ 2% =-1
3. Pemuts CUCTEMY MCTOJJOM 06paTHOI/I MaTpulbl 2% —3x 1’22 .
4 — =

4. JlaHbl BEKTOPHl a =(-598), b=(-3,1,-2), ¢ =(-8,10,-10). IIpoBepUTh — KOMIITAHAPHBI JIK OHH.
Ecnu Het, HaliTH 00beM napaienenuresia, IoCTPOSHHOTo Ha BEKTOpax -
a,b,c.
5. Haiitu yron Mexay BeKTopaMu a=(1,-2-2) ub =(2,0,1).

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. xadenpoit H.B. Bacunbesa / /
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEJEPALIMN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXXJIEHHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU NOJUTEX)

@akynbpTeT 0a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtuxa»
Hucnunmuna  «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Jluneiinas komOuHaNUs BeKTOpoB. bazuc. KoopauHatel BekTopa.
12 -1
2. Bpruucnoute onpenenurenb MaTpulpl C= AT, eciii A= (3 1 0.

L011J

. [4%1 — 2%z +3xs =12,
3. Pemwure cucremy ypaBHeHu MetogoM ['aycca X +5x —3x =1,

% 1 2 3
lel +3%, —2%3 = 3.
4. Tlokazartb, 4To BeKTOpHl M =(1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3ytoT 6a3uc B MPOCTPAHCTBE.

5. Hano of1iee ypaBHeHUE IpsIMON  —2x +3y —5=0. HamucaTe: ypaBHEHUE MPSAMOIA C YIIIOBBIM KO-

s¢unrenTom; ypaBHeHHE IPSIMON B OTpPE3Kax; HOPMAJIbHOE YPaBHEHUE PSIMOH.

YTBepxkaeHo Ha 3aceqanuu kKadeapsl MaTemMaTuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacusnnesa / /

Jst mpoBeieHus TPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (popmaTte
B pa3zpaboTaHHbIX Kadenpoil «MareMaTrkay OHJIaMH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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