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1. Hean, 3a1a4M ¥ IUIAaHMPYEMbIe pe3yabTaTbl 00yUYeHHs 10
AUCUMILIHHE

K oCHOBHBIM TIeJISIM OCBOCHUS TUCIUILTUHEI «JInHEeiHas anreOpay clieyeT OTHEeCTH:

. BOCIIUTaHHUE Yy CTY/IEHTOB OOIIe MaTeMaTU4eCKON KyJIbTYpbI;

. nproOpeTeHNe CTyICHTaMH IIHPOKOTO Kpyra MaTeMaTH4eCKUX 3HAaHUW, YMEHUN U HaBbI-
KOB;

. pa3BUTHE CIIOCOOHOCTHU CTYJCHTOB K UHAYKTUBHOMY U I€TYKTUBHOMY MBIIIJIEHUIO HAPsILY
C Pa3BUTHEM MAaTEMaTU4YECKON UHTYULINH;

. YMEHHE CTYACHTaMHU pa3BUBaTh HABBIKU CAMOCTOSITEILHOTO U3yUeHUS yueOHOM 1 HaydHOH
JIUTEPaTyphl, COAEPKALIEH MaTEMAaTUYECKAE CBEICHUS U PE3YJIbTaThl;

. (hopMHpOBaHHE y CTyIeHTa TpeOyeMoro Habopa KOMIETEHIINH, COOTBETCTBYIOLIUX €TI0

HaITpaBJICHUIO IMMOATOTOBKH U 06€CH€'~II/IBaIOHII/IX €ro KOHKypeHTOCHOCO6HOCTI> Ha PbIHKEC Tpyaa.
K ocHOBHBIM 3aga4daM OCBOCHUA TUCHUIIIINHBI «JIuneitHnas anre6pa N aHAJIIMTHYECKAas rCOMCTPU
CJICAYCT OTHECTHU:

. OCBOEHHUE CTYJEHTaMU OCHOBHBIX MOHITHH, METOI0B, (OPMHUPYIOIIUX OOIIYI0 MaTEMaTH -
YECKYIO MOJAr0TOBKY, HEOOX0UMYIO JUIsl YCIEIIHOTO pelIeHus] IPUKIaAHbIX 3a1a4;
. MOATOTOBKY CTYJEHTOB K JESTEIbHOCTH B COOTBETCTBHH C KBAJTM(UKALIMOHHOW XapaKTe-

PHUCTHKOI OakanaBpa 1o HapaBJIEHUIO, B TOM YHciie ((GopMUpOBaHNE YMEHUHN UCIIOJIb30BAaTh OCBO-
SHHBIC MAaTEeMATHIECKHE METOIBI B TPO(PEeCCHOHATLHOM IEATEITBHOCTH.

O6yuenue mo mucnuiuinHe «JIumHeitHas anrebpay» HampaBiieHO Ha (GOpMHUpOBaHUE Yy 00ydYaro-
muxcst craenyronux kommnereHuid B coorBerctBun ¢ ®I'OC 09.03.03 «IIpuknagnas uapopma-

THKa», YTBEPKICHHBIN TTprKa3oM MUHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit deaepanun
o1 19.09.2017 Ne 922.:

Koa m HauMeHOBaHHe KOMIIeTEeHIIH i NHankaTopbl 10CTHKEHUST KOMITe-
TEHIHHU
OIIK-1. Cnocoben NPUMEHATH3HATB: MeTobl MaTEMAaTHYECKOIO0 aHAIM3a U
€CTECTBEHHOHAyYHbIE H  OOIIEHH)KCHEPHBIEMOICITUPOBAHMS, TEOPETUYECKOTO 4|
3HAHUS, METOJbI MAaTeMAaTHYECKOrO aHajau3a HPKCIEPUMEHTATBLHOTO HCCIIEI0BaHUS B
MO/ICTTUPOBAHUS, TEOPETHYECKOTO UNpoeCCHOHATILHOMN ACSITEIIBHOCTH.
PKCIIEPUMEHTAILHOTO HCCIIEN0BaHuUs BYMeTb: [IpuMEHITH €CTeCTBEHHOHAYyYHBIC W
pohecCHOHANTBHOM JIEATETLHOCTH. 0OIIIEMH)KEHEPHBIE 3HAHUS.
Baagers: MeTtoaamMu MaTeMaTH4YECKOI0
AQHAJIM3a U MOJCIMPOBAHUS, TEOPETUUYECKOTO U
PKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS.




2. MecTo AUCHMINIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM MPOrpaMMbl

JlucuuiinHa OTHOCHTCS K 00s13aTenbHOM yacTu 0oka b1: Monyns «MaTemarnueckue AUCIIU -
IUINHED).
B ocuoBHoU yactu:

. MaremaTudecKnii aHaIn3;

. JluckpeTHas MaTeMaTHKa;

. Ocnossl UKT.

B gactu, popMupyemoii yaacTHIKaMu 00pa30BaTEIbHBIX OTHOLICHUN:
. OCHOBBI TPOrPaMMHUPOBAHNS;

. ANTOpPUTMBI U CTPYKTYpPbI JAHHBIX;

. MareMaTrnueckre METOIbI aHAJIN3a JAHHBIX.

3. CTpykTypa M coaepskaHue IUCIHUATLTHHBI

OO6mast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3aueTHBIC enuHUIIb - 108 gacos.

3.1. Buapl yueOHoii paboThl M TPY10€MKOCTh

3‘;1 Buj yuyeoHoii padoThl Komriecrso Cemectp 1
4acoB
1 | AyauTopHble 3aHATHUSA 32 32
B toM uucne:
1.1 | Jlekuuu 16 16
1.2 | CemuHapcKue/IpaKTUYECKUE 3aHATHUS 16 16
1.3 | JlabopaTopHbIe 3aHATHS - -
2 | CamocTosiTeibHAs padoTa 76 76
3 | IIpomexxyTouHasi aTTeCTAUA
3K3aMeH 2 2
Hroro 108 108

3.2. TemarnyecKMid IJIaH U3yYeHUS] TN CIUTNIIAHBI

Pa3memién B npunosxenuu 1 k paboueit mporpamme.

3.3. Conepxxkanue pa3aes0oB JUCHHUILINHBI

BBenenne

Hpez[MeT, 3aauu U COACPIKAaHNC NUCIUTIIINHBI. OCHOBHBIC 3TaIlbI pa3BUTHA JUCHUTIIIMHBI.
CprKTypa KypcCa, €ro MECTO U pOJib B IIOATOTOBKE 6aKanaBpa, CBA3b C APYIrUMU JUCHUIIJINHAMMU.



Pa3nes 1. DiieMeHTHI JIMHEHOI aaredpbl

Tema 1. MaTpunbl 1 onpeaeauTe/ M.

[TonsTe matpuubl. Buast matpun. JlelictBusa Hag MaTpunamMy. Onepanuu HaJ MaTpuLaMu
u ux cBoiictBa. Onpenenureny, X cBOiicTBa U BhIYHciaeHH. [loHATHS MHHOpaA U anreOpanye-
CKOIro J0NOJHeHus. PaznoxkeHue onpenenuTens N0 3JIeMEeHTaM CTPOKH WK cToJiouna. Beraucie-
HUE ONIPEACIUTEINIEH PA3IIMYHOTO MTOPSIKA.

OOpatrHasi MaTpulla U AITOPUTM €€ BBIYHCICHHS. DJIeMEHTapHbIe MPpeoOpa3oBaHus Mat-
pui. [IpuBenenre MaTpuIbl K JHArOHATBHOMY WM TpanelueBUIHOMY Buay. MarpuuHas popma
3aMKCH CUCTEMBI JIMHEWHBIX alredpandyeckux ypaBHeHui. PaHr maTpuisl.

Tema 2. Pemnenne cucreM JTHHEHHBIX ajredpanyecKuX ypaBHeHUI.

Cucrembl TMHEWHBIX anreOpanyecKux ypaBHEHUM, OCHOBHbIE NOHATUSA. Pemenue cucrem
JUHENHBIX ypaBHeHUH MeTonoM Kpamepa, metoiom oOpaTHO# MaTpulibl, MeTosioM ["aycca. Teo-
pema Kponekepa — Kanemu. Pemenne npou3BOJIbHBIX CUCTEM JIMHEMHBIX YPaBHEHUN METOJIOM
l"aycca. Pemenue oqHOPOIHBIX CUCTEM JIMHENHBIX YpaBHEHNH. KpuTepuil cynecTBOBaHUS HETPU-
BHAJIBHBIX PEIICHUN.

Paspen 2. DiieMeHTBI BEKTOPHOI aJIredpsl

Tema 1. JIuneitapie onepanyu HaJ BEKTOPAMHU, HX CBOMCTBA. JInHEiTHbIE KOMOWHAIIUY BEK-
TOpoB. JIMHEHHass 3aBUCUMOCTh M HE3aBUCUMOCTb BEKTOPOB. basuc cucrembl BeKTOpoB. EanH-
CTBEHHOCTb pa3jioKeHHsI BeKTopa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIvncieHue ckansipHoOro, Bek-
TOPHOTO M CMEIIaHHOTO MPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU B OPTOHOPMUPOBAH-
HOM Oa3zuce.

Tema 3. Jluneiinsie npoctpancTBa. [loHsTHe 6a3uca MPOCTpaHCTBA FTEOMETPHUESCKUX BEK-
TopoB. [IpeoOpasoBanre MaTpuUIlbl TMHEHHOTO ONiepaTopa MpH nepexojie ot 6asuca k 6asucy. Cod-
CTBEHHbBIE 3HAYCHUS U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3pen 3. KoMmniekcHbIe YHC/JIa 1 MHOTOYJIEHBI

ITonsaTre KOMILIEKCHOIO YHCJa. CDOpMBI 3aIIMCHU KOMIIJICKCHBIX YU CCII. I[eﬁCTBHH Haad KOMIIICKC-
HBIMH 4YHCJIaMMH. CDOpMy.]'Ia MyaBpa. H3Bneuenue KOPH:A N-0M IOJIOKUTEIIFHOM CTEIICHH M3 KOM-
IUIEKCHOTO YHciia. Pa3ioskenne MHOro4jeHa Ha MHOKUTEIH. OCHOBHAs TCOpPCMa anre6pLI.

Paznen 4. AnasuTuuyeckasi reoMeTpus

Cucremsl KoopauHaT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPAUHATHI Ha TNIOCKOCTH U B IPOCTPAHCTBE.
[TonspHas cucrema KOOpAMHAT.

Tema 1. IIpsiMmble H NIOCKOCTH

Pa3nuynbie TUITBI ypaBHEHUH MIIOCKOCTH U YPAaBHEHUH MPSMOH (Ha MIIOCKOCTH U B TPOCTPAHCTBE).
Brrunciienue pacCTOSHUN MEXY ABYMsI TOUKAMH, TOYKOU U MPSIMOM, TOUKOU U TIOCKOCTBIO.
Brrunciienne pacCTOSHHUS MEXY CKPELIUBAIOLIUMUCS MIPSIMBIMHU.

Brrunciienue yrios Mexay AByMs HNPSIMBIMH, PSAMOW U TUIOCKOCTBIO, IBYMS IIJIOCKOCTSIMMU.
Tema 2. KpuBble M1 HOBEpXHOCTH BTOPOI0 MOPsAKa

Kpussie BTroporo nopsijika, ux reoMeTpuuecKie CBOMCTBA U ypaBHeHuUsl. [[puBenenue kpuBoii BTo-
pOro nopsaka K KAHOHUYECKOMY BUY.



VYpaBHEHHE MOBEPXHOCTH BTOPOTo Nopsiika. KaHoHMYecKue ypaBHEHUS cepbl, SJUTUIICOUIA, KO-
Hyca, ThnepooIonIa, mapadboiouaa.

3.4. TemaTuKa NpaKTHYeCKUX 3aHATHI MO JMcUMILVINHE «/IuHeliHas anredpay»

Ne 3ansTHs Tema 3ansaTus

1 Pazgen 1. DiieMeHTHI JIMHeHHOMH aaredpbl. MaTpulibl, 1eHCTBUS
HaJl MaTpHUIlaMH.

) Onpenenureny, UX CBOWCTBA U BbIUMCIIEHUE. MaTpuuHas 3a1uch
CUCTEMBbI JIMHEWHBIX YpaBHEHUI.

3 OOpaTHast MaTpulla U €€ BBIYHUCIICHHE.
CucremMbl TUHEHHBIX anreOpanyecKux ypaBHEHHUH, OCHOBHBIE TO-

4 HATHS U OIpeiesieHus. Pellienne cucteM JTMHENHbBIX YpaBHEHUN
MetosioM Kpamepa, MeTo0M 00paTHON MaTPHUIIBI

5 Pemrenne cucrem nuHEHHBIX ypaBHEHUN MeToaoM [ 'aycca. Panr
Marpuubl. Teopema Kponekepa — Kanemnn.

6 Merton I'aycca B MpOM3BOIBHBIX CUCTEMAX JIMHEHHBIX YPaBHEHUH.

OJHOPOAHBIE CUCTEMBI JMHEWHBIX YPABHEHU.

Pa3znen 2. DiiemeHTHI BeKTOpPHOM anredpbl. Bekropel. JIunei-
HBIE OINEpallMM HAaJl BEKTOPaMH, MX CBOMCTBA. JIMHEWHOE Mpo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOPOB. [loHATHE MMHENHON KOM-
OuHalMK BEKTOPOB. JIMHEMHO He3aBHCHMBbIE U JMHEMHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTie Ga3zuca mpocTpaHCTBA TeoMeTprudYeckuX BeKTopoB. Koop-
8 nuHATHl BekTopa. OpToHOpMUpOBaHHKIHN 6a3uc. KommuHeapHOCTb,
OPTOTOHAJILHOCTh U KOMILJIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOU3BEJECHNUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE O-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE POU3BEAEHUE ABYX BEKTO-
POB, €ro CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMelnaHHoe NMPOU3BEACHHUE TPEX BEKTOPOB U €ro CBOMCTBA. Bbl-
yyclieHne 00beMa napasuiesienunesia u MupaMuibl. Y CIoBHE KOM-
10 IJIaHAPHOCTU BEKTOPOB. BhIunCieHNe CKaIIPHOTO, BEKTOPHOIO U
CMELIAHHOTO NPOU3BEAEHUIN BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinpie mpocTpancTBa. PazMepHOCTh 1 0a3KC JIMHEHHOTO MPOo-
CTPaHCTBA.

Martpuua nepexona ot 6a3uca k 6azucy. IlpeobpazoBanue Koop-
JIMHAT BEKTOpa MpU H3MEHeHHH Oa3uca. JIuHeiHble omepatopsl,
NEeUCTBUS ¢ MTUHEHHBIMU ornepatopamu. COOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIEC 3HAUCHUSI MaTPUIIBI

11

Pa3zgen 3. KoMmjiekcHble YHCJIa U MHOTOWIeHbl MHOXECTBO
KOMIIJICKCHBIX YHCCII. cDOpMH 3alliCH KOMIIJICKCHBIX YHUCCII. Z[efl—

12 CTBUS HaJ KOMIIJIEKCHBIMH YHMCJIaMU. Pa3noxkeHne MHOrowIeHa Ha
MHOXHTEJH, OCHOBHAsI TeOpeMa ajreOpbl

13 Paznen 4. AHannTnyeckasi reoMeTpust 3
Cucremspl KoopauHaT. Pa3nnuHble TUIIBI ypaBHEHUH TNIOCKOCTH

14 Pa3nnunble TUIIBI ypaBHEHNH NPSMOM Ha IUIOCKOCTH U B IIPOCTPaH-
CTBE

15 B3aumHoe pacnosoxeHue NpsAMbIX Ha INIOCKOCTU U B IPOCTpaH-

cTBe. Brruncnenue paCCTOﬂHI/Iﬁ MCKIAY ABYMS TOYKAMU, TOYKOM U




npsiMON. Beruncnenue paccTosHUuS MEXy CKPEIIMBAIOIIMMUCS
psIMbIMU. B3auMHOE pacIiosokeHue MiI0CKoCcTel. Beruncinenue
PacCTOSTHUNA MEXKLy TOYKOM U INIOCKOCTBIO

16 Kpussie BTOpOro nopsaka ux reOMeTpUYECKUE CBOMCTBA. Y paBHE-
HUS 3JUTMTICA, TUIepOoIibl, mapadonsl Obmiee ypaBHEHHE KPHUBOU
BTOPOro nopsaka. [Ipusenenne KpuBoi BTOPOro Nopsiaka K KaHo-
HU4ecKoMy Buay. [IoBEpXHOCTH BTOPOTrO NOpsiIKa

4. Y4yeOHO-MeTOAMYECKOe U HHPOPMAIITMOHHOE O0ecneyeHmne

4.1. HopmaruBHbie 1okyMeHThI H 'OCTbI

®enepanbHblil 3ak0H OT 29 nekadpst 2012 roga Ne 273-P3 «O06 obpazoBanuu B Poccuiickoit
®enepauum» (C USMEHEHUSIMU U JJOTIOJTHEHUSIMU);

®denepalibHbII rocyAapCcTBEHHBIM 00pa30BaTENIbHBIN CTaHIApT BhICIIEro oOpa3oBaHus - Oa-
KayiaBpuart 1o HampasiaeHuto noarotosku 09.03.03 «Ilpuknaanas nHbopMaTHUKa», yTBEp-
XKJCHHBIN npuka3oM MuHucTepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot
19.09.2017 Ne 922

[Ipuka3z MunuctepctBa oOpazoBanus u Hayku P® ot 05 anpenst 2017 r. Ne 301 «O06 ytBep-
xaeHuu [lopska opraHu3auy U OCyIIeCTBIEHUSsI 00pa30BaTeNbHOM e TENIBHOCTH 10 00pa-
30BaTeIbHBIM ITPOrpaMMaM BBICILIEr0 00pa30BaHMs — IporpaMMaM OakajlaBpuaTta, mporpam-
MaM CHeUalInuTeTa, IporpaMMaM MarucTpaTyphl;

[Topsimox mpoBeneHus TOCYIapCTBEHHON UTOTOBOM aTTeCTAlMK 10 00pa30BaTeIbHBIM PO -
rpaMMaM BbICIIEro oOpa3oBaHUs — MIporpaMMaM OakajiaBpuara, mporpaMMam CreluaiuTera
Y TIporpaMMaM MarucTpaTypbl, YTBEPKIEHHBIN MTprKazoM MuHoOpHayku Poccuu ot 29
nioHsg 2015 r. Ne 636;

[TonoxxeHne 0 MPaKTUIECKOH TOATOTOBKE O0YUAIOIIUXCS, YTBEPIKICHHOE MPUKa30M MUHU -
CTEpCTBa HAYKH M BhICIIET0 oOpa3oBanus Poccuiickoit denepanuu 1 MuHuCTEpCTBA TIPO-
ceemenus Poccuiickoit deneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U T0KaabHbIE HOPMATUBHBIE aKThl MOCKOBCKOIO MOJIUTEXA

Ob6nacTu npodeccuoHanbHON ACITEIbHOCTU U cepbl MpodecCUOHANBHON AeATEIbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBILIME IIpOrpamMMy OakaiaBpuara (jajee - BBITYCKHUKH), MOTYT
OCYILIECTBIISTH IPO(ECCHOHATBHYIO NESTEIbHOCTD!

06 Ces13b, HHPOPMAITMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cepe MPOeKTUpOoBa-
HUS, pa3pabOTKH, BHEJPEHUS U IKCILTyaTalliy CPEJCTB BBIUUCIUTEIbHOM TEXHUKH U UHDOP-
MAallMOHHBIX CUCTEM, YIPABICHUS UX KUZHEHHBIM [TUKIIOM )

4.2. OcHoBHas JIMTEpaTypa:

3abonorckuit B.C. Jluneitnas anredpa u aHanuTHUeCKast reoMeTpus (YueOHbIM KOMILIEKC):
yuebHoe nocobue, 2-e u3z. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Bsiciiee o6pa3zoBa-
Hue: OakanaBpuar).

Cupotuna W.K. JIuneiinas anreOpa U aHaATUTHYECKasi TEOMETPHS: HHTEPAKTHBHBINA KypC:
yuebHoe mocobue st By30oB. CII0, M3a-Bo Jlans, 2022. 180 c.

Kypc nexmuit mo nuHeiHo# anredpe v aHAIUTHYECKOM reoMeTpun: yueoHoe mocodue. // Kyn-
psasueB b.1O., Marsam B.I., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsiii pecypc. ]


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

4.3. JlomoJiHMTeJbHAs JUTEpPaTypa:

1. Kparkuii Kypc BbICIIEH MareMaTHUKH [DJIEKTpOHHBIA pecypc]: yd4eO. - DJEeKTpOH. JaH. -
Mocksa:  Jlamkos u K, 2017. - 510 ¢ [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3kpaHa.] .

2. 3yokos B.T'., JIsxoBckwuii B.A., Mapteinenko A.W., MunocrnieB B.b., [Tymkaps E.A. Kypc ma-
TEMAaTUKH JJI1 TEXHUYECKUX BBICIINX yueOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'Y, 2012.400
9K3.

3. Wnwun B.A., [lo3usk O.I'. Ananutuueckast reometpusi. M.: Hayka. ['naB. pea-us pusmko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. bexnemues, J[.B. Pemenne 3amay U3 Kypca aHaIUTHYECKON T€OMETPUM W JIMHEWHOM ai-
reOphl [ DIEeKTPOHHBIN pecypc]: yueo. mocobdue - DnekTpoH. AaH. - Mocksa: ®uzmariut, 2014.
- 192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ 3kpana. ]

4.4. DJeKkTpoHHbIC 00pa30BaTe/bHbIC PECYpPChI

[IpoBenenue 3aHATUI U aTTECTAllMi BO3MOKHO B AUCTAaHIIMOHHOM (popmarte ¢ MPUMEHEHUEM CH-
cTeMbl JucTaHiroHHOro oOyuyeHus: ynusepcuteta (CAO-LMS) Ha ocHoBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTrkay SIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pasmenam
IIPOTPaMMBIL:

Hassanne O0P
Jluneitnast u BektopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u aHanuTH- | https://online.mospolytech.ru/course/view.php?1d=462
YyecKasi TeOMETPHs

Pazpaboranusie JOP BKITIOYAIOT TPEHUPOBOUYHBIE U UTOTOBBIC TECTHI.
[opsinok npoBeieHUs: pabOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTICIBHBIMU PACIIO-
PSOKEHUSIMH TIPOPEKTOPA 10 yIEOHOM paboTe W/WiK IEHTPOM Y4eOHO-METOUIECKON pabOoTHI.

Kaxxaplii cTyeHT 00ecreueH MHANBUYaIbHBIM HEOTPAaHHUYECHHBIM JJOCTYIIOM K JICKTPOHHOM

OHOIIMOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HuTepHEeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKUE MaTEPHUalIbl B 3JICKTPOHHOM BH/IE, TIPE/I-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MareMaTH4ecKOro 0Opa3oBaHMsD»

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

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

[Tone3Hbie y4eOHO-METOJMUECKUE U MHPOPMAIIMOHHBIC MaTePHAJIbI TIPEACTABICHBI Ha CAlTaXx:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTh «IHTepHET» JIsl OCBOCHUS

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

4.5. JInueH3MoHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe obecreyeHne

Ne| HaumenoBanue | Pazpabdoryuxk IIO | loctynHocTh Ccpuika Ha Equnblii peectp

(mpaBoobaana- (IMIIEH3MOHHOE, | POCCHIICKMX NMPOrpPaMM JUIA
TeJb) c¢Bo0oaHOo pac- | OBM u B/l (npu Hanu4umn)
NpocTpaHseMoe)



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/

1 | Astra Linux | OO0 JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc 00O "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe Tpo(eccHOHAIbHBIE 0a3bl JaHHBIX U HH(OPMAaLHOHHBIE CIIPABOYHbIE
CHCTEMBbI

Ilepeyenn pecypcoB cetu UHTEepHET, JOCTYNHBIX IJISI OCBOEHUS THCHHIINHBI:

HaumenoBanue

Ccbuika Ha pecypc

HocTynHocTh

HNHpopManOHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.com/

Hocrynna B cetn UH-
TEepHET 0e3 orpaHuye-

HUU
Muopmannonisie pecypeet http:// www.consultant.ru HoctymHo
Cetu Koncynpsrantllntoc
[Topran ®enepanbHbIX TOCY-
AApCTBEHHBIX 0OpasoBaTeiIh- http://www.fgosvo.ru. HoctymHo

HBIX CTaHJAPTOB BBICHICTO 00-
Pa3oBaHUA

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHuye-
HUMN

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

IIpogeccnonanbHbie 0a3b1 JAHHBIX

ba3a naHHBIX Hay4yHOU 3M1€K- http://www.elibrary.ru HoctynHo

TPOHHOU OMOINOTEKU

(eLIBRARY.RU)

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

— monuTemMaTudeckas pedepa-
TUBHO-OMONMMorpaduyeckas 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.fgosvo.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMmeTpuueckas (0ubmmo-
MeTpHuuecKas) 6a3a TaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne TUCIUNINHBI

MarepuanbHOo — TeXHUUECKasi 0a3a YHUBEPCUTETA 00ECIIEYNBAET MPOBEACHNUE BCEX BUOB
3aHSTUN, IPEAYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBONOKAPHBIM IIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacroyaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCTIOJNb-
3yeT yueOHbIe ayTuTOpHUH U3 0011ero (oHIa YHUBEPCUTETA.

[Tpu He0OXOAMMOCTH ISl TIPOBENICHHSI HHTEPAKTUBHBIX MPAKTHYECKHUX 3aHITUN UCTIONB3Y-
I0TCS KOMITBIOTEPHBIE KIJIACChl YHUBEPCUTETA.

6. MeTonnyeckue peKoMeHAAlUH
6.1. Meroanueckue peKOMEHAALUH IS NPEeNnoJaBaTeJis 10 OPraHu3auuu o0y4eHust

[Ipexne Bcero, cienyer oOpaTUTh BHUMAHUE CTYJCHTOB Ha TO, YTO MIPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11u00 criennaabHON (JOTIOTHUTENHHON) MMOATOTOBKHA 1
BIIOJTHE MOKET OBITh YCIIEITHO U3YUE€H, €CIIU CTYJAEHTHI OYAyT MOCEeNIaTh 3aHITHS, CBOCBPEMEHHO
BBITIOJTHATH IOMAITHHUE 33/ITaHUS U TTOJIH30BaThCA (TP HEOOXOIMMOCTH ) CHCTEMOM TUIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaXKJIOTO cemecTpa. Bomienmue B Kypc MaTeMaTHKU pa3felibl SBISIOTCS
KJIACCHYECKHUMH, B TO € BPEMs OHM IIPAKTUYECKU OPUEHTHPOBAHBI, TaK KaK UMEIOT IIUPOKOE pac-
MPOCTpaHEeHUe ISl pelIeHHs pa3HOTO poJa 3ajady BHYTPU CaMOM MaTeMaTUKU U MPUKJIAJHBIX 3a-
nad. IX ocBOoeHHME MOMOXKET CTyIEHTaM JOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PEUb, YCIIEUTHO MPUMEHATh HAaKOIUIEHHbIE 3HAHUS B MPO(ecCHOHANBHOM
NeSITeIbHOCTH.

Heobxonumo ¢ caMoro Hayaa 3aHSTHI PEKOMEHJ0BaTh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTENbHYIO JTUTEPATypy, a B KOHIIE CEMeCTpa AaTh CIIUCOK BOIIPOCOB IS MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHUILIMHE CIEAYET 005S3aTeNbHO TPOMHGOPMUPOBATH CTYICH -
TOB O BHJIE U OpME MPOMEKYTOYHON aTTeCTallMU MO JUCHUILIUHE, CPOKaX €€ MPOBEACHHUS,
YCIIOBHUSAX JIOMYCKa K MPOMEKYTOYHOU aTTeCcTalluu, MPUMEHSEMBIX BUAAX MPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxxeHne TeOpeTHYecKoro marepualia JOJHKHO COMPOBOXKIATHCS HILIIOCTPATUBHBIMU
pUMepaMu, TIIATeNbHO OTOOPaHHBIMU MPENOIaBaTeNIeM TaK, YTOObI TEXHUYECKUE TPYJHOCTU H
BBIKJIQ/IKH TIPU PEIICHUH 3a]Ia4M HE OTBIIEKAIH OT IIABHOTO: OCMBICICHHSI UJICH U CYTH MPUMEHS-
eMbIX MeTo10B. CiieiyeT Bcerja yKa3blBaTh PUMEPhI IPAKTUYECKOTO IPUMEHEHHUS pAaCCMOTPEH-
HBIX Ha 3aHATHUSX YpaBHEHUHN U GOpMyII.

[IpakTryeckue 3aHATUS JAOKHBI ObITh OPraHU30BaHbI MPENOIaBaTeIeM TaKuM 00pa3oM,
9TOOBI OCTABAJIOCH BpPEMs HA MEPHUOJUYECKOE BHIMOTHEHHE CTYIEHTAaMU HEOObIION caMOCTOs -
TeIbHOU paboThl B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHana.

[IpenonaBatens, BeAYIINIA TPAKTHUECKUE 3aHATHUS, TOJDKEH COTIIACOBBIBATh y4eOHO-TeMa-
TUYECKHUH TIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh €AMHYIO CUCTEMY 0003HAUCHU.

[IpenogaBaTento crneayetr 10OUBAThCS CUCTEMATUUYECKON HEMPEPBIBHON pabOTHI CTY/AEH-
TOB B TEUEHUE CEMECTPA, HEOOXOTUMO BBISIBIIATH CUJIbHBIX CTYJICHTOB U IPUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poJia OJIMMITHAZAX U KOHKYpCax.

CTyaeHT OJKEeH OUlylaTh 3aMHTEPECOBAHHOCTD MPENOIaBaTeNsl B JOCTHKEHUN KOHEY -
HOTO pe3ylibTaTa: B MPUOOpPETEHHH OOYUYAIOIMMUCS TPOYHBIX 3HAHWUW, YMEHWH U BIaJIeHUS
HAKOIUICHHON MH(OpMaIIMel UTsl pelieHus 3a1a4 B Mpo(eccHoHaNbHOM eI TENbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
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Bo03M0oXHO mpoBeieHNE 3aHATHI U aTTECTAllUi B IUCTAHIMOHHOM (opMaTe ¢ MPUMEHEHHEM CHU-
CTeMbl TucTaHnuoHHoro oOyueHus yauepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoit «MareMaTHKa» IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinok npoBeaeHust padOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTJACIBbHBIMU PaCIIO-
PSOKEHUSIMU TIPOPEKTOPA M0 y4eOHOM paboTe 1/MiH HEeHTPOM y4eOHO-MEeTOANIECKON paboTHI.

6.2. MeToanuyeckne yKazaHus 1Jisl 00y4AIOIIUXCH 110 OCBOCHUIO
JTUCHHUILIHHBI

Pa3nes: 3jieMeHTBI JIMHEHHOM ajaredpbl

Matpuubl u onpeaenauteau. [Ipexxae Bcero, CTyIeHT IOJDKEH MOHSTH, YTO MaTpULA —
9TO Tabnuua yucen (IpruyeM 3Ta Tabiiuiia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U MPSMOYTOJIbHOM), a ONPEENUTENb- 3TO YNCJIO, 3alIUChIBAEMOE B BHJI€ KBaIPAaTHON
TaOJIHIIBI, TO €CTh ONPEACTUTEIH CYIIECTBYIOT TOJIBKO Y KBaJAPATHBIX MaTpPHII.

Cnenyet 06paTuTh 0co00€ BHUMAaHKE Ha ONEPALIMI0 YMHOKEHUSI IPSMOYTOJIbHBIX MaTPHUII
Y TIOHSTh, KAKUM TOJTY9aeTCsl MOPSIOK MaTPUILIBI — pon3BeieHnst. OCOOCHHOCTh MaTPHI] TAKKe
COCTOHWT B TOM, YTO MPOU3BEICHUE MATPHII HE IIEPECTAHOBOYHO, TO €CThb AB # BA .Crnenyert 00s-
3aTeNIbHO YOEIUTHCS B 3TOM, PEITUB COOTBETCTBYIOIINE 3aaUH.

BaxxubIM siBiisieTcs nonsitue oopaTHoi MaTpulibl. Hajo 3HaTh ycioBHe cylecTBOBaHUS
00paTHOW MaTPHIIBI U AITOPUTM ee mocTpoeHus. [locie ee BrIUHMCIeHHS 1e1ecoo0pa3Ho AenaTh
TIPOBEPKY MPAaBUILHOCTH PEIIEHNs, BHIOIHUB ONepaniio yMHokeHnss A A =E (I0JDKHA TOMy-
YUTHCS CTUHUIHAS MATPHIIA)

[Ipu uzyuenuu onpenenuresneii Haa0 YETKO YCBOUTH MOHATHS MUHOpPA, alredpandeckoro
JIOTIOJTHEHHUS], 3HATh MHOTOYHCIICHHbIE CBOMCTBA onpenenutens. JJis 0CBOeHUS! TEXHUKU BBIYHC-
JICHUS] OTpEeNeNIUTeNeH 11e1ecoo0pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPEAETUTENb BBIIIE TPETHETO
MOPSIJIKA, PACKPBITh €r0 Pa3jiMYHbIMU CHOCO0aMHU, MPUMEHSS Pa3jokKEHUE U MO CTPOKaM M IO
crosioriam. O6paTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOIIBI) MPEAOYTUTEIIbHEE BEIOUPATH /IS pac-
KPBITHUS OTIPEJCITUTENISA, YTOOBI YIIPOCTUTH €ro BhranucieHrne. Oco6eHHO 23(pHEeKTUBHO BBIUUCICHUE
OTIPEICNTUTEINS C MOMOUIBIO 3JIEMEHTAPHBIX MTPE0OPa30BaHUMN, IPUBOSAIINX €0 K TPEYroJbHOMY
BU]TY.

[Ipu u3ydeHnn pemeHnii CuCTeM JIMHEHHBIX anreopandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMaHHE, IPEXkKE BCEro, Ha MOHITHE PELICHHS CUCTEMBI U YCIIOBHUS CYIIECTBOBAHHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUSI MEXK/1y PAHTOM MaTpPHUIIbI, PAHTOM PACHIUPEHHON MaTpUIIbI
CUCTEMbI M YHCJIOM HEM3BECTHBIX U ypaBHeHUH. OOpaTuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dbopmyn Kpamepa u Merona oOpaTHOM MaTpuilbl. BHUMaTENbHO pa3depuTe MpUMEpPHI PELIeHHs
MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX anredpanueckux ypaBHeHU mMetoqom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX MIEPEMEHHBIX).

Pa3pgen: DieMeHTHI BEeKTOPHOM aredpsbl

[Ipn u3yuenun naHHOW TeMbl oOpaTHTE BHHUMAaHHUE Ha JUHEIHBbIC OMEpaluu HaJ BEKTO-
pamu, Ha MOHATHS JTMHEHHON He3aBUCUMOCTH U IMHEIHOW 3aBUCUMOCTH BEKTOPOB, Ha (pyHIaMeH-
TaNbHOE MOHATHE 0a3uca BEKTOPHOT'O MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
’KEHHE BEeKTOopa 1o 6a3ucy.

3HaTh OIpeieNieHne, FTeOMeTPUIECKHEe CBOMCTBA CKAISIPHOTO, BEKTOPHOT'O U CMEIIaHHOTO
MIPOU3BEACHUS BEKTOPOB, (DOPMYIIBI /IS UX BHIYMCICHUS B BEKTOPHOU U B KOOPAUHATHOHN (opMme.
O0s13aTeNnbHO 3HATh U YMETh [IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HapHOCTHU BEKTOPOB.

Pazgen: koMniiekcHbIE YMCIa H MHOTOYJIEHbI

B sTom paznene, mpex e Bcero, Hajio MOHATh, YTO KOMIJIEKCHOE YHCIIO SIBUJIOCH PaCIliv-
pPEHHUEM TMOHSTHS JICHCTBUTENIBHBIX YHCEI, 3HATh ONpeAeICHNEe U TPH (GOPMBI 3aIIUCH KOMILIEKC -
HOTO 4ncia (anredpanyeckyro, TPUrOHOMETPUUYECKYIO U MOKa3aTeNbHYI0), TEOMETPUUECKYIO UH-
TEPIPETALMIO KOMIUIEKCHOTO YHCIIa ¥ B3aUMHO-0/JHO3HAYHOE COOTBETCTBHE MEXXK,Ty MHOKECTBOM
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KOMIUIEKCHBIX YHCET U MHOYKECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTH. 3HaTh hopmyny Ditnepa.
KomMmnekcHple ynciia MOXKHO M300paXkaTh ¢ IOMOIIbIO BEKTOPOB HAa KOMILIEKCHOM IJIOCKOCTH.
[TosTOMY OTIEpaly CIIOKEHUS U BBIYMTAHUS KOMIUIEKCHBIX YHCEJ MOTYT OBITh CBEJICHBI K OTepa-
LUSM CJI0KEHMSI U BBIYUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hazo 3HaTh U yMeTh BBINOJIHSTH ONIEPALMU YMHOKEHUS, AEJICHUS, BO3BEICHUS B IIOJIOKHU-
TEJNBHYIO CTETIeHb KOMIUIEKCHBIX YHCEN, 3alMCAaHHBIX B TPUTOHOMETPHUYECKOW (hopMme, N3BIeUe-
HUS KOPHSI N-Oi CTENIEHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHUMaHHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISIETCS 3a-
MKHYTBIM, TO €CTh JI100ast ajiredpandeckas ornepanus HajJ KOMIUIEKCHBIMU YHCJIAMU HE BBIBOJUT
3a npeaesbl 00JaCTH KOMITJIEKCHBIX YHUCE.

Hano 3HaTh pasnuyHble BUIBI pa3oKEHUsI MHOTOUJIEHA HA MHOXKHUTENN Ul CITy4aeB, KO-
I/1a Cpeay KOpHEl MHOTO4JIeHA MOT'YT OBITh KpaTHbIE, KOMIIJIEKCHbIE KOPHU. DTH CBEIeHUS Oy1yT
HCII0JIb30BAThCA, HANPUMEP, B MHTErPaJbHOM HCUYHMCIEHUU IPU BBIYMCIEHUH HHTETPAloOB OT
IPOOHO-PALIMOHANBHBIX (DYHKIUH, IPU PEIIEHUH JUHEHHBIX OJHOPOJIHBIX AuddepeHInanIbHbIX
YpaBHEHUH N-TO MOPSIIKA C OCTOSHHBIMU KOAPPHUITUEHTAMH.

Pa3znen: AHaauTH4YecKkasi reoMeTpus

[Ipyn u3yueHnn aHaTUTHYECKON F€OMETPHUH CIIEYeT, MPEXKJIE BCETo, MOHATh, YTO €€ 3aJayeil sB-
JieTCsl U3y4eHHE T€OMETPUUECKUX OOBEKTOB MPHU MOMOIIN aHATIMTUYECKUX METOJ0B aredopsl U
MaTeMaTHYECKOro aHalin3a. B 0CHOBE Takoro moaxoaa JeKUT METOJ KOOPAUHAT, BIIEPBBIE CUCTE-
Matuuecku npumMeHeHHbii P. Jlekaprom. OCHOBHBIE TIOHATHSI TEOMETPHH (TOUYKA, TIpsiMas, IJI0C-
KOCTB) SIBJISIFOTCSI HEONPEAENIIEMbIMU, U JUISI UX ONMUCAHUS MPUMEHSETCS aKCMOMAaTUYECKUN Me-
TOJ, TIO3BOJISIOUINM YCTAaHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM TOUEK
IPSIMOM U MHOKECTBOM JAEHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPAMHAT.
Hano geTko ycBOUTh pa3inuuHble GOPMBI YpaBHEHUH NPSAMON U MJIOCKOCTU YMETh NIEPEXOUTH OT
oJlHOM (opMbl K Apyroil. Cieayer OCMBICIUTh U YCIIEUIHO NPUMEHATh PELICHHs KIACCHYECKUX
3a/1a4 aHAJIUTUYECKOM I€OMETPHHM O B3aUMHOM DACIIOJIOKECHHM MPSIMBIX U IUIOCKOCTEH, YMETh
OIPENENATh YIIIbl U PACCTOSHUS MEXIY Pa3IMYHBIMU M€OMETPUUECKUMHU 00ObEKTAMU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIIEHIHOE M3ydeHHE NUCLUIUIMHBI «JIuHeiHas anrebpay,
proOpeTeHne HeoOX0AUMBIX KOMIIETEHLIMH, yMEHUI 1 HaBBIKOB BJIa/ICHUS] MAaTEMATUYECKUM arfl-
napaToM TpeOyeT OT CTYJEHTOB OOJIbIION caMOCTOATENIbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOSATENIbHYIO PabOTy B COOTBETCTBUM C Y4EOHBIM ILIA-
HOM, OO0JIbLIIE YKCIIa YACOB, OTBOJUMBIX Ha BCE BU/IbI AyIUTOPHBIX 3aHATHUI.

7. ®OH/ OLIEHOYHBIX CPEICTB

®DoH/T OIIEHOYHBIX CPEJCTB MpeAcTaBieH B [IpunoskeHnu 2 kK paboueli mporpaMMe U BKIIFOYAeT
pasnensl:

1. MeTopl KOHTPOJIS U OLICHUBAHUS PE3YAbTATOB 00YUECHUS

2 IlIkana ¥ KpUTEPUU OLICHUBAHUS PE3YABTATOB 00YUECHUS

3. OneHouHbIe CpeaCcTBA

3.1. Texymuii KOHTPOJIb

3.2. IIpomexxyTOouHas arTecTanus
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Ilpunoscenue 1

TemaTnyeckui IJIaH COAEPKAHUA TUCUMILVIMHBI «/IMHeliHasA aaredpa»
110 HANIPABJICHUIO TOATOTOBKHU
09.03.03 «IIpukiaagnass uHGOPMATHKA»
HamnpasnenHocts (mpoduiib MOATOTOBKH)
NudopmannoHHbIe TEXHOJOTMH YIIPABJIeHUs OU3HECOM
®opma 00yueHHsI: OUHAA
I'on nadopa: 2023/2024

(bakanasp)
Buasbi yueOHoii padoTsl,
BKJIIOYAsI CAMOCTOSITETLHYIO Buabl caMoCTOSITEIbHOW PadOThI ®opmbI
o aTrecra-
5 = padoTy CTY/I€HTOB, CrynenToB HH
Pasznen < S 1
8 = U TPYI0EMKOCTH B 4acax
n/n CP | KC
J | I/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Pasznea 1. Di1eMeHTHBI JINHEIHOM aJI-
1.1 | redpbl Mampuywl, deticmsusi Ha0 mampu- 1 1 2 1 4
yamu.
OmnpenenuTend, UX CBOWCTBA M BBIYHCIIE-
HUe. MaTpuuHas 3alKCh CUCTEMBI JIMHEH-
12 - 1| 2 1 4 "
HBIX YPaBHEHHIA.
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Bruiaua 3aganmii PI'P Ne 1 o auHeliHol
aaredpe .

1.3

OOparHast MaTpulia ¥ €e Bblurciienne. Mar-
pUYHAS 3alHCh CUCTEMBI JIMHEHHBIX ypaB-
HEHUM.

1.4

Cucrembl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MMOHATHUS U OTIpe/ie-
neHus. Pemenne cucrteM JTMHEHHBIX ypaB-
HeHuit MetogoMm Kpamepa, Mmetogom oOpart-
HOW MaTpHIIbI

1.5

Pemrenne cucrem TMHENHBIX ypaBHEHUN
MetooM ["aycca. Panr matpuisl. Teopema
Kponekepa — Kanemnu.

1.6

Meron [Maycca B IpOU3BOJIBHBIX CHCTEMAX
JIMHEMHBIX ypaBHeHUH. O THOPOAHBIE CHU-
CTEMBbI JINHEWHBIX YPABHEHHIA.
CamocrositeqbHas padora Nel B aynuro-
puM 1o JIMHEeHHOH ajiredpe

1.7

Bexkropsl. JInnelinbie onepainuu Haj BEKTO-
pamu, ux cBoicrBa. JIuHelHbIe KOMOWHA-
IIUA BEKTOpPOB. JIMHEWHO HE3aBUCUMBIC U
JIMHEWHO 3aBUCUMBIC CHCTEMBbI BEKTOPOB.

B i PLP Ne2 .
aareope,

1.8

[Toustue Oa3smca. KOOpI[I/IHaTBI BCKTODA.
KOJ'IJ'II/IHCapHOCTB, OPTOTOHAJIBHOCTH U KOM-
IJIaHAapHOCTh BEKTOPOB.
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1.9

CkansipHO€ NpOU3BEIACHUE BEKTOPOB U €T0
CBOMCTBA. BeKTOpHOE NpOU3BENCHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMeniaHHO€ IPOM3BEJICHUE TPEX BEKTOPOB
U ero cpoiictBa. Boruncinenne oopema mna-
paienenumnena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOrOHAJILHOCTH U KOMILIAHAPHOCTH
BeKTOpoB. OpTOHOPMHpPOBaHHBIA Oazuc.
Borunicnenue CKalisipHOTO, BEKTOPHOIO U
CMEIIIAaHHOTO IMPOU3BEACHNUN BEKTOPOB, 3a-
JTAHHBIX KOOpAWHATaMU B OPTOHOPMHUPO-
BaHHOM 0Oazuce.

CamocrositesibHas padora Ne 2 B ayauTo-
PHH 10 BEKTOPHO#i ajredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc JMHEHHOro MPOCTPAHCTBA.

Martpunia mepexona ot 6asuca Kk 0azucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3meHeHnu 6asuca. CoOCTBEHHBIE BEKTOPHI
U cOOCTBEHHBIE 3HAUEHUS JTMHEWHOTO OTie-
patopa.

11

1.12

Paznen 3. KommiekcHble YucjaIa 1 MHO-
royjieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. @opMBI 3aMMCH KOMITJIEKCHBIX YHCEIL.
Onepanuu HaJl KOMIUIEKCHBIMU YHUCJIaMU.
Pasnoxxenne MHOTrowIeHa Ha MHOMKHTEIN
OCHOBHas Teopema anreOpbl

12

1.13

Pa3nen 4. AHanuTH4eckasi reoMeTpust
Cucremspl koopauHat. Pa3nnunble THUIIBI
YPaBHEHUH IIOCKOCTH

13
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Bruiaua sagapuii PI'P Ne3 mo aHaauT-
YEeCKOM reoMeTpHH

1.14

PasnuuHble TUIIBI ypaBHEHUH IPSMOM Ha
IIJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3anMHoOe pacrionoxxeHue npsiMbIX Ha IUIOC-
KOCTH U B IPOCTpaHCTBE. Brruncnenue pac-
CTOSTHUM MEXJY IBYMS TOYKaMH, TOUKOH U
npsMOM. B3zanMHOE pacnolioKeHue IocKo-
cTeil. Beruncnenue paccTossHUNA MEXAy TO4Y-
KOH ¥ INIOCKOCTBIO

CamocrositesibHas padora Ne 3 B ayquro-
PHMH 10 AHAJIUTHYECKON reOMeTPHH

15

1.16

Kpussie BTOpOro mopsjaka ux reoMmerpude-
CKHE CBOICTBA. YpaBHEHMS 3JUIMIICA, TH-
nepOosbl, mapabonsl OOmiee ypaBHEHHE
KpuBOM BTOporo mnopsaka. IlpuBenenue
KPUBBIX BTOPOTrO TMOPSIKA K KaHOHHYE-
ckomy Bupay. [loBepxHoctu BTOpOro Io-
psaKa

16

®dopma aTTecTaluu

21

Bcero uacoB nmo aucuunJnge

16

16

76

PI'P

cam
pao.
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Ipunoowcenue 2

®OHJA OHEHOYHBLIX CPEACTB

MO JUCLUIJINHE

«/luneiinas anredpa»

Hanpasnenue noarorosku: 09.03.03 «IIpukinannas napopmaTikay.
[Tpodunb: «MH(bpOpMaAITHOHHBIE TEXHOJIOTUN YIPABICHUS OM3HECOM).

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3YJbTATOB 00yYEeHUSA

HH?I KOHTPOJIA YCIICBACMOCTH U KQ4Y€CTBA OCBOCHHA JUCHUITIIMHBI H&CTO?[HIC?I nporpaMMoﬁ

MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);

- MPOMEXKYTOYHAs! aTTecTalus (3K3aMeH).

TToka3artein

Kpurepun oueHuBanus

2

3

4

5

OIIK-1. CriocobeH TPUMEHATh €CTECTBEHHOHAYYHBIC M OOIICMH)XCHEPHBIC 3HAHUWS, METOJIbI
MaTeMaTHYeCKOro aHaiu3a M MOJETUPOBaHUS,
uccienoBaHus B MpodeCCHOHAIBHON JAesITENbHOCTH.

TCOPETUUCCKOI0 M OKCICPHUMCHTAJIBHOI'O

OIIK-1.1. 3naTh:
MeTto bl
MaTEMaTUIECKOTO
aHanu3a i
MO/IETUPOBAHUS,
TEOPETHYECKOTO M
IKCIIEPUMEHTAIILHO
ro HCCleI0BaHus B
npohecCHoHaNbHOM
IEITENLHOCTH.
OIIK-1.2. YMmeTh:
IIpumensaTs
€CTECTBEHHOHAYYH
BIC H
oOIIenH)XEHEPHBIE
3HAHUSA.

OIIK-1.3.
Biaagern:
Metonamu
MaTeMaTHIECKOTO
aHajau3a i
MO/JIETUPOBAHUS,
TEOPETHUUYECKOTO U
9KCIIEPUMEHTAIILHO

OOGyuaromuiics
JIEMOHCTpPUPYE
T TIOJIHOE
OTCYTCTBHUE
WIIn
HEIOCTAaTOYHOE
COOTBETCTBHE
Marepuany
JUCIUATLINHBI
3HAHUM,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITU
JUCIATLINHEI
«3HaThy  (cM.
m. 3).

OOyuarommuiics
JEMOHCTPUPYET
HETIOJHOE
COOTBETCTBHE

I (14%{011170.¢
3HAHUMH,
YKa3aHHbBIX B
WHJIUKATOpax
KOMIIETEHIIU
JUCIUATLIMHBI
«3HaTthy» (cM. T
3).
Homnyckarores
3HAYNTEIbHBIC
OIINOKH,
MPOSIBISETCS
HEJI0CTaTOYHOCT
b 3HaHWHH, IO
pAny
MokasaTelei,
oOyuaromuiics
HCIBITEIBACT
3HAYNTEIbLHBIC
3aTpyAHECHUS

OOyuarommuiics
JIEMOHCTPHUPYET
YaCTUYHOEC
COOTBETCTBHUE
CJICTYIOIINX
3HAHWH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMITIETEHIIU I
JACIIUILIAHBI
«3HaTh» (CM. II
3). Ho
JOTTYCKaIOTCs
HE3HAYUTEIIbHBI
e OIINOKH,
HETOYHOCTH,
3aTpyaHEHHS
npu
AHAIIMTUYECKHUX
OTepaIusX.

OO6yuaromuiics
JIEMOHCTPUPYET
MTOJTHOC
COOTBETCTBHUE
CJICTYIOIINUX
3HAHHMH,
YKa3aHHBIX B
WHIUKATOpax
KOMITIETEHIIU I
JIACIIUILINHBI
«3Hathy» (cM. I
3). CBo6oaHo
omnepupyeT
pHOOPETEHHBIM
Y 3HAHHUSIMHU.
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T'0 HCCIICAOBAHUA.

npu
OIIEPUPOBAHUHU
3HaHUSIMH  TIpH
UX IIEPeHOCce Ha
HOBBIE
CUTYyAaLUH.

2. IIIkaJjia ¥ KPUTEPUU OLCHUBAHUSA Pe3YyJIbTATOB 00y4YeHHS

®DopMa NPOMEKYTOYHOM aTTeCTALMM: IK3aMeH

[IpomexyTrouHas aTTectanus oOyJaromuxcs B (popMe 3K3aMeHa MPOBOJAUTCS 110 pe3yabTaTaM
BBITIOJIHEHUS BCEX BUJIOB YU€OHOU pabOThl, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM 110 JAaHHOW AUCLU-
IUTMHE, MPH ATOM YUUTBHIBAIOTCS PE3YybTaThl TEKYILETO KOHTPOJII YCIIEBAEMOCTH B TEUEHHE cCe-
MecTpa. OLeHKa CTeNeHN JOCTHKEHHsI 00YJaroIUMHUCS IAHUPYEMBIX pe3yJIbTaToOB 00Y4YEeHHUs I10
JTUCHMIUIMHE MPOBOJUTCS MPENoaBaTesieM, BeAYIIUM 3aHITHS 10 AUCUUILIMHE METOJIOM SKCIEpT-
HOU oreHku. [lo uToram npoMeKyro4Hol arTecTaluy Mo JUCIUILIMHE BBICTABIISIETCS OLIEHKA «OT-

JIMYHO», «XOPpOoI1I0», KYAOBJIICTBOPUTCIIBHO» UIIN «HEYJOBJICTBOPUTCIBHO)).

I kaJua oueHuBaHUA

Onucanue

OTIHUYHO

BoinonHensl Bce 00si3aTeibHbIE YCJOBUSI NMOATOTOBKHM CTY-
JeHTa K TMPOMEKYTOUYHOH AaTTeCTAllUM, IPEIyCMOTPEHHbIE
nporpaMMoil TuciuIuinHbel. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHHI, HABBIKOB MOKA3aTENSIM, IPUBEACHHBIM B
TabIuIaX, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET X B CUTYalMsIX MOBBIIIEHHOW CIOXKHO-
ctu. [lpm sToM MOryr OBITH [JONYHICHBl HE3HAYUTEIbHBIC
OLIMOKY, HETOYHOCTH, 3aTPYAHEHUS IPHU MEPEeHOCe 3HAHWM U
YMEHHI Ha HOBbIE, HECTaHJAPTHBIC 3a/IaUH.

Xopo1o

BreimonHensl Bce 00s13aTeIbLHBIE yciaoBusd MOoAroToBKHU CTy-
JE€HTAa K IIpOMG)KyTO'—lHOﬁ aTreCcTauMm, MNpeaAyCMOTPCHHBIC
nporpaMMoﬁ AU CIHUITIIMHBI. CTYI[CHT ACMOHCTPUPYET COOTBET-
CTBHC 3HaHPII>i, YMCHHﬁ, HABBIKOB IIOKa3aTC/IsIM, ITPUBCACHHBIM B
Ta6n1/1uax, onepupyer HpI/IO6peTCHHBIMI/I 3HAHUSAMU, YMCHUSIMU,
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HaBbIKaMH. B TO e BpeMsi Ipu OTBETE JOITYCKAET HECYILIECTBEH-
HbIE€ TOTPELIHOCTH, 3aJa4M PElIaeT ¢ HEAOYETaMU, HE BIIUSIO-
MU Ha OOIIMI XO/1 pemIeHusl.

Y 10BIETBOPUTEIBHO

BoinosiHeHbl Bce 00si3aTesIbHbIE YCJOBHUSI NOATOTOBKH CTY-
JAeHTa K IPOMEKYTOYHOH aTTeCTalluM, IPEIyCMOTPEHHbIE
nporpaMMoil TuciuIuinHbel. CTyZeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHU, HABBIKOB [IOKA3aTENSIM, IPUBEACHHBIM B
TabIULAX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMu. Ho moxa3piBaeT HersmyOOKHe 3HaHUs, IPU OTBETE HE
JIOITyCKaeT TpyObIX OMIMOOK MM MIPOTUBOPEUHil, OHAKO B (op-
MYJIUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEX]y aHa-
JM30M, apryMEHTaleil ¥ BBIBOJAAMHU, B PELIEHUH 3a7ady MOTYT
coJiepKaThCs TpyoObie OMIHOKu. [y mosrydeHus paBUILHOTO OT-
BeTa TPeOYIOTCS YTOYHSIOUINE BOIIPOCHI.

HeynosnerBopurenbHO

He BbimonHeHs! o0s3aTe/ibHbIe YCJAOBHMS NOATOTOBKH CTY-
JAeHTa K TMPOMEKYTOUYHOH aTTeCTalluM, IPEIyCMOTPEHHbIE
nporpaMMmoi nucuuiuineel, MJIM CcTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBHE 3HAHNI, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0NIMLaX, JOMYCKAIOTCS 3HAUUTENIbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBUE 3HAHWH, YMEHUI, HABBIKOB IO Py MOKa3aTeleu,
CTYICHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS IIPU ONEPH-
POBaHMM 3HAHWSMH U YMEHUSMH.

7.3. OnleHO4YHbBIE CpeaCTBA

IlepeyeHb OLIEHOYHBIX CPEICTB MO TUCIHUIIHNHE

()

« )22

HaumenoBauue [IpencraBienue ore-
Ne KpaTkas xapakTeprcTHKa OLEHOYHOTO
OIICHOYHOT'O CPE/I- HOYHOT'O CPE/ICTBA B
/1 cpencTBa
CcTBa dOC
1 KoHnTtposasHas (ca- CpencTBo MpOBEpKU yMEHUI HpuMeHSITh | KOMIUIEKT KOHTPOJIb-
MOCTOSITEIbHAs ) MOJIy4YeHHBIC 3HAHMS A7 PElIeHUs 3a7a4d | HbIX 3aJaHUi 10 Ba-
pabota OTIPEJICIEHHOTO0 TUMa MO TeMe WU pa3- | pUaHTaM
Ien
(KP) Y

2 | PacuetHo-rpadu-
yeckas pabora

(PTP)

CpencTBo NMpOBEPKH YMEHMM NPUMEHSATH
NIOJIy4YEHHBIE 3HAHUS I10 3apaHee Olpejie-
JIEHHOW METOJMKE JUIsd pEelIeHus 3ajaad
WIM 3aJaHuil 10 MOMYNIO0 WM JUCIU-
IUTMHE B LIEJIOM.

Kommekr  3amanmii
JUISL BBITIOJTHEHHSI Pac-
4eTHO-TpadUueCcKOr
paboThI
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CpenctBo KOHTPOJISL, OPraHU30BAHHOE KaK
crienuanbHas 6ecesa mearornaeckoro pa-

YCTHBIH OTIpoC co- | OOTHHKA ¢ 00YyYaroIMMCsl Ha TEMBI, CBS- Bompocsr o
3 OeceoBaHue, 3aHHBIC C H3y9aeMOM IUCIUILIMHOM, U pac- | TeMam/pasenam Juc-
(YO) CYMTAHHOE Ha BHIACHEHHE 00beMa 3HAHUM LUILIAHEI

00ydaroIIerocsi 1Mo OIpeACICHHOMY pa3-
Jeny, TeMe, mpoOsemMe U T.11.

Cucrema CTaHIapTU3UPOBAHHBIX 33JaHUM,
Tect I03BOJISIOIIIAST aBTOMAaTU3UPO- ®oH/T TECTOBBIX
(T) BaTh MIPOLIEAYPY U3MEPEHHS YPOBHS 3HA- 3aaHui
HUHM ¥ yMEHHH 00yJaromerocs.
5 | Ox3ameHanuonHble | CpencTBO MPOBEPKU 3HAHUWMA, YMEHUi, | DK3aMeHAI[MOHHBIC
OUIeTHI HaBBIKOB. MOKET BKITFOYATh KOMILICKC TEO- | OMJICTHI.
pPETUYECKMX BOMPOCOB, 3aj1ad, MpaKTHYe-

(Ob) . [lIxama oneHuBaHus u
CKHX 3aJJaHUU.
nmpouenypa IpuMeHe-
HUSL.
[IpomexxyTouHas arrecra- Ox3ameH () 1) ycrHo (V)
st (ITA)

2) nmucemenHo (1)

7.3.1. Tekyumuii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIHHBIC BOTIPOCHI
1 3a7aHus B (hopme OIaHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHHS 00YYAIOITUMHUCS Pa3/IeiIOB
JTUCHMIUTMHEL, prueM PI'P.

Conep:xanue pacueTHO-rpaduueckoi padoThbl.

PacuetrHo-rpaduyeckasi padora Nel mo JuHeitHOH ajnredpe.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboThI:

Martpuubl u onpenenureny. Pemenue cucrtemM IMHEHHBIX anreOpanuyeckux ypaBHEHHI METOAaMHU
I"aycca, Kpamepa u o6paTHO# MaTpHIIBIL.

PacyerHo-rpaduueckas pa6ora Ne2 no BeKTOpHOii ajiredpe.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboThI:

Bexropsl, aeiicTBus Hag Bekropamu. CKaJIsipHOE, BEKTOPHOE, CMEIIAaHHOE IIPOU3BEACHUS BEKTOPOB.
PacyerHo-rpaduueckas padbora Ne3 no aHATUTHYECKOH reOMeTPHUM.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboThl:

Pa3znuunbie BUIbI ypaBHEHUN NPSIMO U IIIOCKOCTH. B3anMHoe pacnoioxkeHue npsMbIX Ha TIOCKO -
CTH, TUIOCKOCTEN B MPOCTPAHCTBE.

KommuiekT 3aganuii i1 BBINIOJTHEHHSA
pacuyeTrHo-rpadpuyeckunx pador (PI'P)

o aucuumirHe JInHeliHas aJreopa
(HauMEHOBAaHUE JTY CLIUTIIINHBI)

PI'P Nel, yactn 1
[’—1 1 0\1 2 0 2

1 3 2 |1/1 B=|O -3 3 |
(4 0 -3) \r 1 -1

3amanue Nel. Jlansl maTpuiel A =
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Beinonuuth aeiicteus: A°+ 8B .
3ananue Ne2. ITpoaoskuTh JaHHOE MaTpuuHoe paBeHcTBo (2 A +3B)Y'—4 4> -6 AB=K

U IPOBEPUTH €r0 JUId MaTpull A U B U3 nepBoro  3aJaHusl.

3azanue Ne3. BpunciauTh onpeaenuTeNb IByMsl cioco0aMu: pas3sioKeHUEM I10 IIEPBOM CTPOKE U
Pa3IoKEHNEM T10 TIEPBOMY CTOJIONY.

-1 2
1 -1
-1 1

1
0
1
1 -2 1

—_ =N ©

3aznanue Ne4. Jns 1aHHOM MaTpuIlbl HAalTH 00paTHYI0 MaTpully. CaenaTh IpOBEPKY.

1 0 2)
11 o

S

3aganue Ne5. Pemnts MaTpuuHoe ypaBuenue AXB = C (maittu X). Coenath nIpoBepKY.

P A L A

2 1) w23 =9 3y

3ananue No6. Haitftu paHr MaTpuibl.

I -1 2 3 7)
0 5 43 1|
2 3 8 9 15
(3-8 2 6 20

PI'P Nel, 3aiaHus 1o pelieHUuI0 CUCTEM JIMHEHHBIX aJIre0pandecKux ypaBHeHuil
3apanue Nel. Pemnts cuctemy Merogom Kpamepa. CnenaTe poBEPKY.

2x,+2x, +3x,=7
| 3x, +6x, —2x, = 1

3aganue Ne2. Pemuthb cucremy u3 Nel metoiom 00paTHOM MaTpUIIbI.
3aznanue Ne3. Pemnts cuctemy us Nel metonom [Maycca.

3aganue Ne4. Pemuth HEOJHOPOAHYIO cucteMy MetosioM ["aycca. Halitu obiee pemienue u yact-
HOE PELICHHUE.

Jx1+x2+2x3+3x4=5
3X1 + 2XZ_ 4X3_ 2X4 = 1
| 5x +4x, + 4x,=11

3ananue NoS. Pemuth oHOpoaHYIO crcteMy MmetoaoM ["aycca. Halitu o6mee pemenue u @CP.
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[2x, + 6x, — 9x;— 9x,= 0
4x, — 5x; +x,=0

3x1 + 3X2 - 7X3 - 4X4: 0 .
-Xi_ 3X2+ 2X3+ SX4: 0

PI'P Nel, wactp 2

3ananne Nel. [Tokasarb, 4TO BEKTOPBL 7, 51, p 06pa3yioT 6a3UC B MPOCTPAHCTBE M PA3ITOKHTH

BeKTOp @ To atomy Gasucy: m = (1, -1,2),n=(2,0,3),p=(-2,-1,1),a=(5,—-4, 13).

3amanue Ne2. JlaHbl BEKTOPBI 77 7 /1 . BBISCHUTH — KOJUTMHEAPHBI JIM BEKTOPHI d U b,

m=(28,—8,8), 7= (-21,6,—6), a=2m+7, b=27—T.
AN

cecmn |m= 63, [7]=2, (m,n)=135a=6n—m.

3aganue Ne3. Haittu ‘ a

3ananue Ned. Jlan A ABC . Haittu /£ B ,ecru A (1;—1;2), B(3:3;2), C(7;1; 2).

3amanne No5. Ilpu kakux "x' BEKTOpPSI @ U b ne_pneH)menﬂpHm?
a=(x;1;-4),b=(x-3;12;x).

3aganue Ne6. Haiitu miommaap mapajuiesiorpaMma, oCTPOEHHOro Ha BEKTopax a u b .

3aganme No7. Haiitu momans Tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne§. Jlanbl BeKTOPHI d, b, ¢". BBIACHUTBL — KOMILUIAHAPHBI K BEKTOPHIL. Eciu BeKTOphI He

KOMIUIAHAPHBI, TO HAUTH 00BEM NapalleNenuIe/ia, IOCTPOCHHOTO HAaBEKTopax ¢, b, ¢ ¥ olpese-

JIMTh — KKy TPOUKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2);¢(3;01).

3amanue Ne9. J{ns nuHeitHOTO oniepaTopa A 3aaHbl 00pa3bl Oa3UCHBIX AIEMEHTOB Ae, , Ae,, Ae,

. 3anucatb MaTpully oneparopa 4 B 6a3uce e, €,, e; U HalTu 0Opa3

3JIEMEHTA X .
Ae,=T7e+3e,-2e,, Ae,=e —e,+4e,, Ae,=2e+2e,+3e,,
x=2e—4e,+e,.

3aganue Nel0. Haiitu coOcTBeHHBIE 3HAUEHUS! U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlepaTopa,
3aJJaHHOTO B HEKOTOPOM 0a3Kce MaTpuLeh 4 :L_4 1

7 2)

PI'P Ne 1, vactpb 3
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3aganue Nel. [Ipsimasi [, mpoXoauT yepes TOUKy A mapaiesibHO BeKTopy g . [Ipsmasi [,  mpo-

XOJUT Yepe3 TOUKY B NepneHauKynspHo BeKTopy # . HaliTu Touky nepeceueHus npsMbIX U yroJl

mexny aumu, ecin - A (35 5),7q (15 3), B (0;5), n (=3; 4).

3amanue No2. Jlana mipsimast [ . [lpsimast [, mpoxomut yepe3 Touku 4 u B . Haiftu pacctosinue oT

TOYKH MEPECeUCHUs MPSAMBIX [ 1 [ , 10 ipsiMoii / 5.
[{X A4;0), B(7;3), [;:9%x—-12y+2=0
3t +4 > T e Y -

3aganue Ne3. Haiitu paccrosiue ot Touku M 10 miockoctu o , mpoxoasuieii uepes Touky 4

HEPIICHANKYISPHO BekTOpy 71, eciu M ((0; 1; 7), A (2; -1; 4), n(6; 22; -3).

3amanne Ned. Haiitu yrosr MeXIy MIOCKOCTHIO & M TUIOCKOCTBIO [, IPOXO/IAIIEH Yepe3 TOUKH
A, BuC,ecrm a:5x+y+4z-28=0, A(5:;2;5),B3;7;0),C(—4;-3;-1).
3ayanue NoS. 3anucaTh KAHOHMYECKUE YpaBHEHUsI IPSMOM, 3alaHHOM 00IIMMU ypaBHEHHUSIMH.

X+2y-9z-10=0;
3x+4y+82-24=0.

3amanue Ne6. HaiiTi TOUKy rmepecedeHus mpsAMoit [ v TUIOCKOCTH ¢ U YTOJI MEK/y HUMH.

x+2

27l aix+2y-3z-12=0.
3

-2

l: ==

Y
4

3amanue No7. Ilpsimast [,  mpoxoauT yepe3 Touku A u B. [Ipsmass [, mpoxoaut yepe3 Touky M
MEPIEHANKYIISIPHO TUIOCKOCTH ¢ . HaliT yros Mexy npsiMbIMu / 1 [ , ¥ BBISCHUTH — JISKAT JIX

OHHU B OI[HOFI IIJIOCKOCTH MJIM CKPEIIMBAIOTCA.

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

" . (x+3) 1
3aganue Ne8. J{ist qaHHOM KPUBOM 9 t25° 1 ykazarb GOKYCHI, IKCIIEHTPUCHUTET, TUPEK-

Tpuchl. [locTpouTs KpuBYI0, H300pa3UTh POKYCHI, AUPEKTPHUCHI.

3aganne Ne9. IIpusectr ypaBHenue kpuBoit 9x° —25y” —18x+200y —616 =0 K kaHOHHYe-

CKOMY BHUJly U IOCTPOUTH KPUBYIO.

KonTpoJsbHblie 3axanns (IpuMepbl)

Bapuanr.

1. HaiiTu 3Ha4eHHs] MATPUYHOTO MHOTOWieHa [ (A)

(=1 0)
x)=—x"+2x"—x+3,4=
f(x)=—x"+ + 5 o

)
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( -2 0 8 1 -5
| 3 7
2. HaiiTi paHr MaTpHILIbI IPHUBEICHUEM K CTYIIEHUYATOMY BHULY

|8 2 -6 3 -
i 3 13 5 17

3. BEIYMCIUTD ONPEAENUTEND IPUBEICHUEM K CTYITEHUATOMY BHLY 3 -5 3
2 7 -1

4. Haiitu Matpwuily, oOpaTHyto naHHoi (a). Pemnts MaTpuuHoe ypaBHeHue (0)
1 2 1 \ ;
3 5 3 0 -2 5
@) © | &K }EX 100 )
2 7 -l )
\ y

5. Pemmwmth cucreMy ypaBHEHHA. YKa3aTh 00Iee U OJIHO YaCTHOE penieHue (a).

Pemmuth cuctemy ¢ moMoIisr0 0opaTHOM MaTpuIlsl U o dhopmyitam Kpamepa (6)

4x,4+ 9x, — Sx;— 8x, =5 fx1+2x2+x3=5
N RE e ST
I L L2 s
Bapuaunt
1. Pacriicats pasioxeHue BEeKTopa X 1o BEeKTopam  p, ¢, '
xX= {5,—12,1} , p= {1,—3,0} , q= {1,—1,1 }, r= {O,—I,Z}

2. KomnmuHeapHBI ¥ BEKTOPHI p U g ?

a={2,0,1}, b={-2,31}, p=2a+2b,q=3a—-2b

3. Jlana nupamuza c BepiinHamu B Toukax A, 4, A5 A, .
A(-2,4,8), A,(4,-1,2), 4,(-8,7,10), A,(-3,4,-2)
Haititu:

a) yron mexay pedpamu A,A,, A, A,

0) 00beM UpamMuIbI

B) JUTMHY BBICOTHI OITyIIIEHHON Ha rPaHb A, A, A,

T') HAWTH JUIMHY MEAUAHBI, TPOBEJICHHYIO U3 BEPIIMHBI A, K pedpy 4, A,

4. BEIUHCIUTD II0IIAaab mapauieiaorpaMmma, IOCTpOCHHOI'O Ha BEKTOpax d U b O — YyroJl MEXJy BEKTO-

pamupu g

26



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

Bapuant

1. Haiitu paccrostHue ot Touku M | [0 IIOCKOCTH (M M, M, ):
My(-9;10;2), M, (0;7;-4), M, (4;8;-1), M;(-2;1;3)

(x+y+2z-2=0
2. BeimucaTth KaHOHHYECKOE YpaBHEHUE MIPSIMOI:

x—y-3z+6=0

3. HaifT TouKy mepecedenus npamoit u miockoctn: * —2_Y =3 _z+1 g X+y+2z-9=0.
1 1 —4

4. Haiiti TOUKy P cummerpuanyro Touke P otHOCHTENBHO IIpsamoii [ : P (O; —1;3) u x-—1 _y_z
‘ 1 -1 1
5. Hamcatp ypaBHEHHE TIIOCKOCTH (X IPOXOJSIIeH depe3 TouKy M, ¥ NEpIEHAUKYISPHO psAMOM
(M\M,): My(3;2;0), M,(41;5), M,(2;-1;4).
6. Haifti KocuHyC yTiia MKy IUIOCKOCTSIMA O U O, :
a:3x—-y+3=0,:x-2y+5z-10=0

BapuanT 3a1aHnil IPOMEKYTOYHOI0 TeCTa

1.1. Haiftu paHr MaTpulibl IpUBEAECHUEM K CTYIIEHYaTOMY Bl/IZly|

|8 2 -6 3

2 0 8 1 -5
( 3 -1 7 2 4 }

11 3 13 5 17 |
)

(1 =2) (-2 3 5 W
1.2. Pelmmuts MaTpuyHOE YpaBHEHHE L lgX =] -1 0 )

3 4) K3
[xl—i- 2x%,+x;=5

1.3. Pewmts cuctemy 1o popmysam Kpamepa ﬂ?éxl— 57xz+ 3x, :Tg
X + 7% —x'=

1 2 3
21. Hammucath pasiioxeHue BEKTopa X 10 BEKTOpaM  p,q,r X = {5,—12,1 } , Pp= {1, -3, O} ,q = {1, -1,1 },

r=1{0,-1,2}

22 BpIYMCIUTH MIIOMIAMb HapauienorpaMMa, IIOCTPOSHHOTO Ha BeKTopax d u ba- YroJ MeXly BEKTOpaMU P U (f

a=2p+q.b=p-3q, |p|:2,|q|:2, 0!24

23, Jlana nupamuna ¢ Bepumnamu B roukax A, 4, A, A,. A,(6,1, 3) ,4,(6, -2, -3),A4,(2,2,0),4,(-5,1, 0)

Haiitu anvny MeauaHbl, IPOBEACHHYIO U3 BEPLIUHBI A1K pedpy A2A3
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x=2 y-3 z+l

3.1. Haiitu TOuKy nepecedeHus IpsSMOii U IITOCKOCTH: ux+y+2z-9=0.

1 1 —4

3.2. Haiitn TO‘leP CUMMETPUYHYIO TOUKE P ornocurensro psiMoi l.P (0, -1 ,3) u x-1 y z
1 .

3.3. Hanucarp ypaBHeHHE INIOCKOCTU (¥ TIPOXOJSILIEH uepe3 TOUKY M, 0 U NEpHEHUKYISIPHO IPAMOH (M M 2) M 0 (3, 2; 0)

, M, (4;1;5) ,MZ(Z; —1;4).

41. Jlana kpuBas BToporo nopsyika X+ 4 y° —12x +16 y +16 = 0 . TlonyunTh KaHOHHYECKOE yPABHEHHE KPUBOii I IIOCTPOUTE €€

’ ’ ’
42 CocTaBHTBH MaTpHIly lepexofia oT Oa3uca € , € , e k basucye , € , € ,eciu

r, r r rr, r r r r, r ‘'r? ¢ 23
e =2e +e,teye,=e —e,tey;e;=e +2e,+ e,

Kpurepuu onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM OH PETYJIIPHO B TEUEHHE CEMECTpPA MPEACTaBIISII
pelIeHus 3a/1a4, BBIOJIHUI OJTHOCTHIO BCE 3aJaHUs U WX 3aIUTHII, OTBETUB Ha BOIIPOCHI MPENoia-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCA CTYACHTY, €CJIM OH HEPETYJISIPHO B TEUEHHE CEMEecTpa Mpe-
CTaBJISUT pPELICHUS 3314, BBIMOJIHWII 33/1aHUs HE MOJHOCTHIO UM BOOOIIE HE MpeACTaBisiia paboThl
Ha IPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI ITPEnogaBaTels.

J11st IpoBeIeHMSI TEKYIIETO KOHTPOJISI 3HAHWH CTY/ICHTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
pabotanHbIX Kadenpoit «MaTeMaTrkay OHJIAWH-Kypcax MMEIOTCS MTPOMEXKYTOUYHbIC (TTPOOHBIE) Te-
CTHI.

7.3.2. IIpoMe:KyTOUHAS ATTECTAIUSA

KommiekT Bonpocos

JIMHEWHAS AJITEBPA
1. Marpuiipl, TUIIBI MATPHIL.
2. Omnepanuu ¢ MaTpUllaMH, X CBOMCTBA.
3. YMHOXeHue NpsIMOYTOJIbHBIX MaTpPHIL.
4. Marpuynas popma 3aIIUCH CUCTEMBbI TUHEHHBIX anredpandeckux ypaBHEHUN.
5. Omnpenenurtenu U UX CBOMCTBA.
6. Ilonstue onpenenutens. MUHOpPHI U anreOpanyeckre AOMOJIHEHUS.
7. Cuctembl TUHEHHBIX alre0panyecKuX ypaBHEHUN, OCHOBHBIC MMOHATHS U OTIPEICIICHUSI.
8. IIpaBuino Kpamepa pemieHus: CUCTEM JIMHEWHBIX YpaBHEHUM.
9. OOparHast MaTpuIla U €€ BEIUMCICHHUE. Y CIIOBUE CYIIECTBOBAHUS OOPATHON MaTpPHIIBI.
10. Penrenue cuctem TUHEHHBIX anreOpandecKux ypaBHEHHI METOI0M 0OpaTHOI MaTpPHIIBL.
11. Metop I'aycca pemieHust CUCTEM JIMHEWHBIX YPaBHEHUH.
12. Penrenne npon3BOJIbHBIX CUCTEM JIMHENHBIX yYpaBHEHUI MeTo10M ["aycca.
13. Panr marpunsl. Teopema Kponekepa — Kanemnu.
14. OgHOpPOIHBIE CHUCTEMBI TMHEHHBIX YpaBHeHUI. KpuTepuii cyliecTBOBaHUs HETPUBUAIIBHBIX pe-

LIECHUH.

15. IlonsiTHE BEKTOpa M JIMHEWHBIE ONIEPALIUN HaJl BEKTOPaMH, CBOMCTBA OIEpaLUii.

16. JIunelinas KOMOWHAINS BEKTOPOB.

17. JIuneliHas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCUMOCTh T€OMETPUYECKUX BEKTOPOB. Kpurepnii nu-
HEWHOU 3aBUCUMOCTH.
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18. TTonsitue 6a3uca. KoopauHartel BeKTopa.

19. OpToHOpMUpOBaHHEIH Oa3uc. Pa3ioxkeHne BEKTOpa Mo BEKTOpaM Oasuca.

20. YnopsgoueHHasi TpoiiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIaHHOE IIPOU3BEICHIUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcioBus OpTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JluHeliHble IPOCTPAHCTBA.

24. Matpwuna nepexoja ot 6a3uca kK 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MAaTPULIBL.

AHaJuTH4YecKas reomMeTpust

1. Cuctemsbl koopauHar. JlekapToBbI IPSAMOYTOJIbHbIE KOOPAMHATHI Ha MJIOCKOCTH U B IPOCTPaH-
CTBE.

[TonspHas cucrtema KOOpaAMHAT.

PaznuuHble TUIIBI ypaBHEHUH IIJIOCKOCTH U MPSAMOM.

Beruncnenue paccTossHuM MeXly IBYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKON U TUIOCKOCTBIO.
Brruncnenue paccTosHNs MEXY CKPEIIMBAIOIIUMHUCS TIPSIMBIMH.

Brruncnenue yrioB Mexay IByMsl IPSMBIMH, IIPSMOM U TUIOCKOCTBIO, IBYMSI INTIOCKOCTSIMU.
Kpussie BTOporo nopsiaka nx reoMeTpu4eCKre CBOMCTBA U ypaBHeHUs. [IpuBeneHne KpuBoil BTO-
poro nopsiika K KAHOHHYECKOMY BULY.

8. KaHoHMuecKHe ypaBHEHUS IUIMIICA, TUIIEPOO0IIBl, TapadoIbI.

9. VYpaBHEHHE MOBEPXHOCTU BTOPOTO MOPSAKA.

10. Kanonunueckue ypaBHEHHS cepbl, SJUIUIICONIa, KOHYCOB, TUIIEpOOJIONI0B, TapaboIoUa0B.

Nowvbkwbd

IK3aMeHAIIHOHHBIE ONJIeThI

Haznauenwue: Vcronp3yroTcs Ajis poBeieHUs MpoMexxyTouHoi arrectanuu (ITA) mo nucuuranze
«JIuneiinas anredpay.
Permament sk3amena: - Bpemst Ha OArOTOBKY TE€3UCOB OTBETOB - 110 45 MUH.

- Crtoco® KOHTpPOJISL: YCTHBIC OTBETHI.
KoMruiekThl SK3aMeHaIMOHHbBIX OMJIETOB JIOJDKHBI CoepKaTh OmneToB Ha 25-30% Ooblie yncia
CTYJICHTOB B IpyIe (XpaHsarcs Ha kadeape «MaTteMaTukay).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAYKMU U BBICILIET'O OBPA3SOBAHNS POCCUNCKON ®EJEPALIMU
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUPEXJIEHUE BBICLIEI'O OBPABOBAHNS
«MOCKOBCKU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMM ITOJHUTEX)

@DakynbTeT 0a30BBIX KOMIIETEHIINH, Kaq)ez[pa «Marematuka»

Juctununa «JIuHeiHas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. Onpenenutenu U UX CBOICTBA.
2. PemuTh MaTpU4HOE ypaBHEHHE XB=A , €CliU 4= (1 2 |, B _ (_1 2) .

2 1) (0 1)
o —+ 2 = —1
3. PemmTh cucTEMY METOOM OOPATHOM MAaTPHIIBI {;‘ ;2 17
X|—2X =

4. JlaHbl BEKTOPBI a=(-5,9,8), b= (-3,1,-2), ¢=(-8,10,-10) . IIpoBEpUTH — KOMILUIAHAPHBI JIA OHHU.

Ecau HECT, HalTH 00bEM nmapauieiienuIeaa, IOCTPOCHHOIO HABEKTOpax a ,E , C.
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5. Haiiti yron Mexay BeKTopamMu a=(1,-2,-2)u b=(2,0,1).

YTBepxkaeHO Ha 3aceqanuu kadenpsl MaTeMaTuku «_03» 05 2023 r., mpotokos Ne 10

W.o. 3aB. kadenpoit H.B. Bacuipesa / /

MHHHCTEPCTBO HAVKH U BBICILIEI'O OBPABOBAHNS POCCUIMICKON ®EJEPALINU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OFPABOBAHUS
«MOCKOBCKHU NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHMM IMOJHUTEX)

®dakynbTeT 0a30BBIX KOMITETECHIIHH, Kadenpa «MatemaTuka
Hucuunnuna «JIuaeitHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHaIms BekTopoB. basuc. Koopaunarter BekTopa.

1 2 -1
2. BBIYUCIUTH ONPENETUTENIb MATPHIIBI C=4",ecnmn A =3 1 Ow .
Lo 11 J
4x; —2x, +3x3 =12,
3. Pemmre cucremy ypaBHeHnii Metogom [aycca {X+35x-3rs 1,
2x+3x, —2x3 =3.
4. Tlokasarb, 4TO BEKTOpHl m = (1-1,2), n=(2,0,3), p=(-2,~-1,1) 00pa3yroT 6a3uC B IPOCTPAHCTRBE.
5. Jano oOrmiee ypaBHEeHHE TIpsIMOl  —2x+3y—5=0. Hamucarb: ypaBHEHHE IPSAMOI C YTJIOBBIM KO-
s punreHTOM; ypaBHEHHE MIPSMOIN B OTPE3Kax; HOPMAJILHOE YPaBHEHUE MPSMOM.

YTBepxkaeHo Ha 3acenanuu kadenpsl maremaTrku «_03» 05 2023 r., mpoTtokoa Ne 10

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

L[J'Iﬂ IIPOBCACHUA IPOMEXKYTOYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB B JMCTAHIITMOHHOM (bopMaTe
B p33pa6OTaHHHX Ka(i)e,HPOI\/'I «MaremaTuka» OHHafIH-KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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