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1. Hean, 3a1aun ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHus M0
TUCHMILTAHE

K ocHOBHBIM 11€715IM OCBOCHUS AUCIUIUIMHBI «JInHEHas aireOpay cielyeT OTHECTH:

. BOCIIUTaHME y CTYZAECHTOB O0IIEH MaTeMaTHYeCKON KYJIbTYpbI;

. IPUOOpPETEHUE CTYAEHTaMU MIMPOKOT0 Kpyra MaTeMaTHUECKUX 3HAHUM, YMEHUI U HaBbI-

KOB;

. pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHAYKTUBHOMY U IETYKTUBHOMY MBIIIIJICHUIO HAPSIILY
C Pa3BUTHEM MaTEMaTUYECKON MHTYULIUU;

. YMEHUE CTYICHTaMH Pa3BUBATh HABBIKH CAMOCTOATEIBHOTO H3yUEeHUs yUeOHOH 1 HaydHOU
JIUTEPATYpPBI, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTAThI,

. (dopMupOBaHUE y CTy/IeHTa TpeOyeMoro Habopa KOMIETEHIINM, COOTBETCTBYIOIIUX €TI0

HaIIpaBJICHUIO ITIOATI'OTOBKHU U O6CCH€‘II/IBaIOH_[I/IX €ro KOHKprHTOCHOCO6HOCTI> Ha PBIHKE Tpyaa.
K ocHOBHBIM 3aga4aM OCBOCHU S JHUCIUITIINHBI «JInneliHas anre6pa N AaHAJIUTUYCCKAA TCOMETPUS»
CJICAYCT OTHCCTH:

. OCBOCHHE CTY/ICHTAMH OCHOBHBIX MTOHITUH, METOJI0B, (POPMHUPYIONINX OOMIYI0 MaTeMaTH-
YECKYI0 MOATrOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PEeIleH s TPUKIIAAHBIX 3a/1a4;
. MIOJITOTOBKY CTYJIEHTOB K JI€ATEIbHOCTH B COOTBETCTBUU C KBATU(UKALMOHHON XapaKTe-

PUCTHKOM OakaliaBpa Mo HampaBJIeHHIO, B TOM 4Kciie GopMHUpOBaHHE YMEHUN HCTIOIb30BaTh OCBO-
SHHBIC MATEMATHYECKHUE METOIBI B TPO(ECCHOHAIBHOM JIeATEITIPHOCTH.

OOyuenne mo mucnuiuinHe «JIuHelHasr anreOpay HampaBiieHO Ha (OpMUPOBaHHE y OOydaro-
mmxes cienyromux komnerennuii B coorserctBun ¢ @I'OC 09.03.03 «lIpuknagnas undopma-

THKa», YTBEP>KICHHBIN prukazoM MuHuctepcTBa oopasoBanus u Hayku Poccuiickoit @eneparnuu
ot 19.09.2017 Ne 922.:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NuaukaTopbl 10CTHKEHUS] KOMITe-
TeHIHH
OIIK-1. Crniocoben MPUMEHITH3HATH. MeToAbl MaTeMaTH4YeCKOro aHaiu3a |
€CTeCTBEHHOHAY4YHble M  OOLIEMHXEHEPHBIEMOIEIMPOBAHUS, TEOPETUYECKOTO y
3HaHMSI, METObl MAaTEMaTUYECKOro aHallh3a MPKCIEPUMEHTAIbHOTO UCCIIETOBaHMS B
MOJIETTMPOBaHUS, TEOPETUIECKOT O UNpodecCHOHANBHON JesITeTbHOCTH.
HKCIIEPUMEHTAIBLHOTO UCCIIEIOBaHUS BlYMeTb. [IpuMEHATH €CTECTBEHHOHAyuYHbIE WU
podecCHOHATBLHOMN 1eATEbHOCTH. 00IIenH)XEHEPHbIE 3HAHUS.
Biaanern. MetogamMu MaTeMaTHYECKOT0
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUUYECKOIO U]
PKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS.




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuiuinHa OTHOCHUTCS K 00s13aTenbHOM yacTr Oioka b1: Moayns «MatemMaTH4ecKue JTUCIIH -
IUTHHBD.

B ocHOBHOI acTH:

. MaTteMaTHdeCKUH aHAIN3;

. JuckpeTHas MaTeMaTHKa;

. Ocnossl UKT.

B wacrtu, popmupyemoii yuactHuKaMu 00pa30BaTEIbHBIX OTHOLICHUN:

. OCHOBBI IPOIPaMMHUPOBAHHS;
. ANTOPUTMBI U CTPYKTYPBI JAHHBIX;
. MaremMaTrnyeckre METO/Ibl aHAJIN3a IAHHbIX.

3. CTpyKTypa M cojep:KaHue TUCITUTIIMHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIISIET 3 3aueTHbIe eUHUIIBI -108 yacoB.

3.1. Buabl yue6Hoii paboThl M TPY10€MKOCTD

°
3‘;{ Bup yueOHoit padoThbl Komriecreo Cemectp 1
4acoB
1 | AyauTopHble 3aHATHS 16 16
B ToMm uucie:
1.1 | Jleknuu 6 6
1.2 | CemuHapckue/mpakTHUECKUE 3aHITUS 10 10
1.3 | JlJaboparopHbIe 3aHATHS - -
2 | CamocTosiTe/IbHasI padoTa 92 92
3 | IIpomexxyTouHas aTTeCTAIUS
3K3aMeH ) C)
Hroro 108 108

3.2. TemaTH4ecKHH MJIaH U3yYeHHSs TUCHUTNIHMHBI

Pazmemén B mpminoxenun 1 k paboueit mporpaMmme.

3.3. CoaeprxaHue pa3iesioB AUCHMIIHHBI

BBenenune

[Ipeamer, 3agaun u coaepkaHrue TUCHUIIIUHBL. OCHOBHBIE ATAlbl PA3BUTHUS AUCITUIUIMHBIL.
CrtpykTypa Kypca, €ro MeCcTO M poJib B TIOJITOTOBKE OaKkaiaBpa, CBSI3b C IPYTUMHU TUCITUTIITHHAMH.



Pa3znes 1. JjieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl u onpeaeJnuTe .

[Tonsitue matpunl. Buasl Mmatpuu. JleiictBus Han maTpuniamu. Onepaiuy Haj MaTpuliaMu
1 ux cBorcTBa. OnpenenuTend, UX CBOMCTBA W BbhIYMCICHHS. [loHATHS MUHOpa W anreOpanye-
CKOT'O JIOTIOJTHEHUs. Pa3nokeHne onpeneauTes 1Mo dJeMeHTaM CTPOKH WU cTos01a. Berauciie-
HUE ONPEIeIUTEICH pa3IMIHOTO TTOPSIIKA.

OOpatrHast MaTpula U aITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble IpeoOpa3oBaHusl Mat-
pui. [IpuBenenne MaTpuIlbl K JHArOHATBHOMY WM TpanelueBUIHOMY Buay. MarpuuHas gopma
3alMCH CUCTEMBI JIMHEWHBIX areOpandeckux ypaBHeHuM. Panr maTpuubl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHIA.

CucreMbl TMHEHHBIX anreOpanyecKux ypaBHEHUH, OCHOBHbIE OHATUA. PeleHue cucrem
TUHENHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonom oOpatHo#t MaTpulibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnnu. Pemienrie mpou3BoJIbHBIX CUCTEM JIMHEHHBIX YPaBHEHHH METOJIOM
l"aycca. Penienre oqHOPOIHBIX CUCTEM JIMHEWHBIX YpaBHeHU. Kputepuii cyiecTBoBaHus HETPU-
BHAJIbHBIX PEIICHUH.

Pasnen 2. DiieMeHTHI BEKTOPHOM aJredpol

Tema 1. JIuneiinble onepanuu HajJ BEKTOPaMHU, UX CBOMCTBA. JInHelHbIe KOMOMHALINY BEK-
TOpoB. JIMHEHAs 3aBUCMMOCTb M HE3aBHCUMOCTb BEKTOpPOB. ba3uc cucrembl BEeKTOpoB. EnuH-
CTBEHHOCTb Pa3JI0KeHUs BeKTopa 1o 6a3zucy. OpTOHOpMHUPOBAHHBIH Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEUIaHHOE NPOU3BEACHHSI BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUKCIIEHHE CKAIIIPHOTO, BEK-
TOPHOI'0 ¥ CMELIAHHOTO IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATaAMU B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneitnsie npoctpancTsa. [lonarue 6a3uca nmpocTpaHCTBA FT€OMETPUIECKIX BEK-
TopoB. [IpeobpazoBanre MaTpuIlbl TUHEHHOTO OTlepaTopa Mpu repexojie ot 6aszuca k 6azucy. Coob-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BCKTOPbI MaTPULBI.

Pazgea 3. KoMIieKCHBIE YHCIAa U MHOTOYJIEHbI

[TonsiTue kommekcHoro yncna. @opMel 3aNIMCH KOMIUIEKCHBIX Yucen. JIedcTBUs HaJl KOMIUIEKC-
HbIMU ynciaMu. @opmyiia Myaspa. 3BinedeHre KOpHS N-OW MOJIOKUTEIBHOW CTENEHN U3 KOM-
MJIeKCHOTO yncia. Pa3nokenne MHOTouYIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa anreOphl.

Pasznen 4. AnanuTnyeckasi reoMeTpust

Cucremsl koopanHaT. J[ekapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI HA INIOCKOCTH U B IIPOCTPAHCTBE.
IlonApHas cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ I0CKOCTH

Paznuunble TUIBI ypaBHEHUH IUIOCKOCTH M YpaBHEHUH MPsSMOi (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Beruucnenue paccTossHANM MEXIy 1BYMsI TOYKaMH, TOYKOUM U NMPSMOM, TOUKOW U TUNIOCKOCTBIO.
Brruncnenue paccTosHUS MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Beruncnenue yrioB MEKy AByMsl IPSIMBIMH, IIPSIMOU U INTOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 NIOBEpXHOCTH BTOPOI0 MOPAAKA

Kpusblie BToporo nopsijika, ix reoMeTpU4YeCKHe CBOMCTBA U ypaBHEHUsI. [ [puBeaeHne KpuBoii BTO-
poro nopsiika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTo mopsiaka. KaHoHUueckre ypaBHEHHS Cepbl, HITUICOUIA, KO-
Hyca, ThIepooIouIa, mapadoiouaa.

3.4. TemaTuka NPpaKTHYeCKUX 3aHATHII M0 JucuuIIMHe «JIuHelinas aaredpa»

Ne zansTus Tewma 3ansaTHA

1 Pazpnen 1. DiiemeHTHI JIMHEIHOM aaredpbl. Matpuiibl, 1elCTBUS
HaJl MaTPUIIAMHU.

2 Onpenenurenu, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuyHas 3anuch
CHUCTEMbI JINHEUHBIX YPaBHEHUI.

3 OOpaTHast MaTpuIla ¥ €€ BEIYUCIICHHE.
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE I10-

4 HATHS U OllpesiesieHus. Pelienne cucreM JMHEHHBIX YpaBHEHUI
MeTosIoM Kpamepa, MeTo10M 00paTHON MAaTPUIIBI

5 Pemenue cucrem nMHenHbIX ypaBHEHUH MeTooM ["aycca. Panr

Marpuel. Teopema Kponekepa — Kanesu.

6 Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX JIMHEWMHBIX YPaBHCHUM.
OaHOpOHBIE CUCTEMBI JINHEWHBIX YPaBHEHUI.

Pa3znen 2. DuiemeHTHI BeKTOPHOH anredpbl. Bekropsl. Jluneii-
HBIE OIlepalliyd HaJ BEKTOpaMH, UX CBOMCTBa. JIMHEWHOE Ipo-
7 CTPaHCTBO I€OMETPUUECKUX BEKTOPOB. [loHATHE NMMHENHON KOM-
OMHAIMU BEKTOPOB. JIMHEHHO HE3aBUCUMBIC W JIMHEWHO 3aBUCH-
MBIE€ CUCTEMBI BEKTOPOB.

[TonsTre 6a3zuca NpocTpaHCcTBa reOMETPUIECKUX BEKTOpoB. Koop-
8 JIUHATHI BekTopa. OpTOHOpMHUpOBaHHBIN 6a3uc. KomnHeapHOCTb,
OPTOTrOHAJILHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOU3BE/IEHUE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MPOU3BEACHUE ABYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CwMmeriaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BhI-
quciaeHne o0beMa napaiesienunesia ¥ MupaMusl. Y cJIoBUE KOM-
10 IJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaasipHOro, BEKTOPHOTO U
CMELIaHHOTO MPOU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

JIuneitHble pocTpaHcTBa. PazmepHOCTh 1 6a3uc TMHEHHOro Mpo-
CTPAHCTBA.

Marpuna nepexoga ot 6asuca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa MpH M3MEeHeHHH Oas3uca. JIMHelHble omeparopsl,
JecTBUS ¢ TMHEHHBIMU oniepaTopamMu. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUS MATPHUIIbI

11

Pasznen 3. KoMmiekcHble 4YHCJIa U MHOIOWIeHbl MHOXKECTBO
KOMIIJICKCHBIX YHUCCII. q)OpMBI 3allMCU KOMIIJICKCHBIX YHCCII. I[Cﬁ-
CTBHS HaJl KOMIIJICKCHBIMH YHclIaMu. PaznoskeHrne MHOTOYICHA Ha
MHOXKHUTCJIN, OCHOBHAA TCOPEMa aJ'IFC6pBI

12

Pa3znen 4. AHanuTH4ecKasi reoMeTpust

CucrteMbl KoopAauHaT. PaznuyHble TUITBI ypaBHEHUM MIIOCKOCTH
14 PaznuuHble TUIBI ypaBHEHUN PSIMOM HA TJIIOCKOCTH M B IPOCTPaH-
CTBE

15 B3anMHOe pacnosnoxeHue npsMbIX Ha INIOCKOCTU U B IIPOCTPaH-
cTBE. BbIuKCIIeHNE pacCTOSTHUN MEXKAY JBYMS TOUKaMU, TOUKOU U

13




psiIMON. BbeIuncienne paccTosHUSA MEXY CKPELIUBAIOLUMUCS
IpsAIMBIMU. B3auMHOE pacIionoKeHue MI0CKOCTeR. Brruncnenue
paccTOSIHUN MEKIY TOUKOH U IJIOCKOCTBIO

16 Kpussie BTOpOro nopsiika ux reOMeTpu4eCcKrue CBOMCTBA. Y paBHe-
HUS 3JUINIICA, TUIepOosibl, napaboisl OOuiee ypaBHEHHE KPUBOH
BTOpOro nopsaka. Ilpuenenue kpuBoi BTOPOro nopsiika K KaHo-
Hu4yeckoMy Buay. IloBepXHOCTH BTOPOro MopsIka

4. YuyeOHO-MeTOaU4YecKOe M HH(PopMaIIMOHHOE 00ecrieyeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

denepanbHblil 3akoH oT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
denepanun» (C U3MEHEHUSIMU U JONOJHEHUSMHU ),

®enepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTENIbHBIN cTaHAapT BhICILIEro oOpa3oBaHusl - Oa-
KanaBpuar 1o HampasieHuto noarotrosku 09.03.03 «Ipuknaanas undopmaruka, yreep-
KJIEHHBIN TpruKa3zoM MuHHCTEpCTBA 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
19.09.2017 Ne 922

[Ipuka3z MunucrepctBa odpasoBanust 1 Hayku P® ot 05 anpesns 2017 r. Ne 301 «O0 ytBep-
xeHuu [lopsiaka opraHu3alnyu 1 OCyIIECTBIEHUS 00pa30BaTeIbHOM 1E€ATEbHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICHIET0 00pa30BaHus — Iporpammam OakajgaBpuara, Iporpam-
MaM CHELHMAIUTETA, IPOrpaMMaM MarucTparypsl;

[opsimox mpoBeneHUs TOCyIapCTBEHHON UTOTOBOW aTTECTAIMU TI0 00pa30BaTEIbHBIM IPO-
rpamMMmaM BbICIIEro 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMaM CleluaInTeTa
U IIporpaMMaM MarucTpaTypsbl, yTBEpKIACHHbIN nprkazoM MunoopHayku Poccun ot 29
nrous 2015 r. Ne 636;

[TonoxxeHne o MpakTUYECKON MOATOTOBKE 00Y4aIOIIUXCs, YTBEPKICHHOE TPUKa30M MUHU-
CTepCTBa HAyKHU U BhICIIEro oopazoBanus Poccuiickoit @enepanun 1 MuHucTepcTBa npo-
cenienus Poccuiickoit ®eneparmu ot 5 aBrycra 2020 1. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npodeccuoHanbHON IeSTeNTbHOCTH U cepbl NPOopecCHOHATbHOM e TENTbHOCTH, B
KOTOPBIX BBITYCKHHUKH, OCBOUBILIKE IIporpamMmy OakanaBpuara (J1ajee - BBITYCKHUKH ), MOTYT
OCYILLIECTBIATH NPO(YECCHOHANBHYIO NeSTEIbHOCTD:

06 CBsi3b, HHPOPMAIIMOHHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B c(epe NMPOeKTUPOBa-
HUS, pa3padOTKU, BHEAPEHUS U HKCIUTyaTal[M1 CPEICTB BHIYMCIUTEIBHON TEXHUKU U HH(POP-
MAaIMOHHBIX CUCTEM, YIPABIECHUS UX KUZHEHHBIM [IUKIIOM)

4.2.  OcHoBHasi JuTeparypa:

3abonorckuit B.C. Jlunelinas anrebpa v aHaIMTHUECKasi reoMeTpust (Y4eOHBIH KOMILIEKC):
yuebHoe mocobue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
Hue: OakanaBpuar).

Cupotuna U.K. Jlunelinas anrebpa 1 aHaATUTHYECKAs TE€OMETPUs: MHTEPaKTUBHBIN KypC:
yaebnoe nmocodue st By30B. CI10, M3n-Bo Jlans, 2022. 180 c.

Kypc nekunii mo nuHeiHOM anredpe u aHATUTHYECKO# reoMeTpun: yueOHoe nmocodue. // Kyn-
psasueB b.1O., Marsam B.U., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHslit pecypc. ]


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

4.3. JlomosiHMTe/IbHAs JIUTEPATYypa:

1. Kparkwii Kypc BbICIIEH MaTeMaTHKU [DIIEKTPOHHBIH pecypc]: y4eO. - DIeKTpOoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum goctyma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3ybkoB B.I'., JIaxoBckuii B.A., MapteiHerko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHKH JUIsl TEXHUYECKHUX BBICIINX Y4eOHBIX 3aBenenuil. Yactu 1-4. M.: MITY, 2012.400
9K3.

3. Wnwun B.A., [To3nsk O.I'. Ananutndeckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
Tem. JuT-phl, 1988. 224 c.

4. bexnemumes, /[.B. Pemenue 3anau u3 Kypca aHaJIUTUYECKONM T'€OMETPUU U JIMHEHHOM aj-
reOphl [ DIEeKTPOHHBIN pecypc]: yued. mocodue - DIeKTpoH. aaH. - Mocksa: ®uzmatiut, 2014,
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DiaekTpoHHbIe 00pa3oBaTe/ibHbIE PecypChl

[IpoBenenue 3aHATUN U aTTECTALMNA BO3MOXHO B AMUCTAaHLIMOHHOM (popmare ¢ IPUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOro o0yuyeHus ynusepcutera (CLLO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTuKa» JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem paszpenam
IIPOrpaMMBI:

Haszsanue 50P
Jluneitnas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAs T€OMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u aHamuTH- | https://online.mospolytech.ru/course/view.php?id=462
4JeCKasl FEOMETPUs

Pa3pabGorannbie DOP BKIIOUaIOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: pabOT B TUCTAHLIMOHHOM (pOpMaTe yCTaHABIUBAETCS OTJIENbHBIMU Paciio-
PSKEHUSIMH IPOPEKTOPA MO yueOHOM paboTe U/Uiu IEHTPOM Yy4eOHO-METOANYECKO paboThI.

Ka>1<zu,1171 CTy21€HT O6€CH€‘I€H I/IH)II/IBI/II[yaJ'II)HI)IM HCOI”paHI/ILIeHHI)IM I[OCTyl'IOM K BHGKTpOHHOﬁ

OMOIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

I/IHTepHCT-pecprBI BKJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘leCI(I/Ie MaTepHraJibl B SJICKTPOHHOM BUC, ITPCA-

CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro oOGpa3oBaHUs)

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

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

Ilone3nrie y‘-IeGHO-MCTO,Z[I/I‘-ICCKI/IC u I/IH(l)OpMaI_II/IOHHBIC MaTCpHraJibl IPCACTABJICHBI HA cauTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CETHU «I/IHTepHCT» JJIs1 OCBOCHUA

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

4.5. JInuieH3u0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe MPOrpaMMHoe odecriedeHmne

Ne| HaumenoBanme | Pazpadorunk 1O JocTynHocTh Ccblika Ha Enunblii peectp

(mpaBoodJana- (MTMEH3HOHHOE, | poCCHIICKUX MPOrpaMm JIJis
TeJb) ¢B00O/HO pac- I9BM u B/l (npu HaIM4KMH)
NMPOoCTPaHsieMoe)



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 | OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0OO "HOBBIE Jlunensunonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpeMeHHbIe Mpo(eccHoHATbHbIE 0a3bI JAHHBIX U HMHGOPMAIHOHHBbIE CIIPABOYHbIE
CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHHUSA NUCIHUIIJINHBI:

Ne HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTh
NudopmanuoHHoO-cipaBOYHbIE CHCTEMbI
HocrtynHa B cetn UH-
Stack Overflow https://stackoverflow.com/ TepHET 0e3 orpaHuye-
HHI
14
HOPMALHOHHEIC PECYPCEI http:// www.consultant.ru JoctymHo
Ceru Koncynprantllimtoc
[Topran ®@enepanbHbBIX rocy-
6 -
FIAPCTBEHIBIX 00PasoBateilb http://www.fgosvo.ru. JlocTynHO

HBIX CTaH/IapTOB BBICIIETO 00-

pa3oBaHMs
JIEKTPOHHO-0N0/THOTEYHbIE CHCTEMbI

Jlaub https://e.lanbook.com/ JloctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUM

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

IIpodeccuonanbubie 6a3b1 JAHHBIX

baza maHHBIX HAYIHOH 2JIeK- http://www.elibrary.ru JlocTyrHO

TPOHHOU OUOINOTEKU

(eLIBRARY.RU)

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

— ToJIMTeMaTHdeckas pedepa-
TUBHO-OMONMMorpaduueckas 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/

HayKoMmeTpudeckas (6ubmno-
MeTpudeckas) 6a3a JaHHBIX

5. MaTepI/IaJILHO-TeXHI/I‘le(!KOE odecrneuyeHue AUCHHUIIIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCeunBaeT MIPOBEACHNE BCEX BUIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IIPOTUBOIOXKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «MaremaTikay He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM U UCTIONb-
3yeT yuyeOHble ayIuTOPUU U3 00111ero GoHa yHUBEPCUTETA.

[Tpu He06X0AUMOCTH /JIsl POBEACHHUS HHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATHH UCIOJb3Y-
I0TCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanuyecKkue PE€KOMEHIAUH
6.1. MeToauueckue PEeKOMEHIAUHU JIA IPpenoaaBare’id o opranu3anum oﬁyqemm

[Ipexne Bcero, ciieayeT 0OpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
yaeMblii UIMU MaTepHall He TpeOyeT KakoH-JIn00 crenuanbHOM (JOMOJTHUTENbHOM) MOATOTOBKH U
BIIOJIHE MOKET OBITh YCIIEIIHO U3YYEH, €CJIM CTYAEHThI OYyT MOCELaTh 3aHATUS, CBOEBPEMEHHO
BBINOJIHATH JJOMAIIIHUE 33JJaHUS U T10JIb30BaThCs (MIPH HEOOXOIUMOCTH ) CUCTEMOH IIAHOBBIX KOH-
CyJIbTallUi B T€YEHUE KaXKJIO0ro ceMmecTpa. Bomeamue B Kypc MaTeMaTUKH Pa3Aeiibl SBIISIOTCS
KJIACCHYECKHMMH, B TO 7K€ BPEMS OHH IIPAKTUYECKHA OPUEHTUPOBAHBI, TAK KAK UMEIOT IIMPOKOE pac-
IIPOCTPAHEHHUE IS PELICHUS PA3HOIO poJa 3a7a4 BHYTPU CaMOM MAaT€MAaTHUKU U IPUKIIAJHBIX 3a-
nad. 1IX ocBOEHHE NMOMOXKET CTYJIEHTaM JIOTMYECKH BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIEUIHO NIPUMEHITh HAKOIUIEHHBIE 3HAHHS B TPO(EeCCHOHAIBHOM
JESTEIIBHOCTH.

Heo6xoanMo ¢ camoro Haudana 3aHsATUH peKOMEHI0BaTh CTYAEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JTUTEPATYPY, 4 B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JUIS TIOATOTOBKH K K3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIEeIyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY I€H-
TOB O BUJIE U OpME MPOMEKYTOUHOM aTTeCTAllMU MO JUCHUILINHE, CPOKaX €€ MPOBEACHHU,
YCIIOBUSAX JOIYCKa K IIPOMEKYTOUHOM aTTECTAl[UU, IPUMEHAEMBIX BUIaX IIPOMEKYTOYHOTO KOH-
TPOJISL.

N3noxenne TeOpeTHYECKOro MaTepuasia JIOJKHO COIPOBOYKIATHCS WIIIOCTPATUBHBIMU
pUMEpaMH, TIIATEILHO OTOOPAaHHBIMHU MPEMOJIaBaTeNIeM TaK, YTOOBl TEXHUYECKHE TPYIHOCTH U
BBIKJIAJIKM [TPY PELICHNH 3a/1a4¥ HE OTBIIEKAJINA OT [JIaBHOTO: OCMBICICHHUS UJIEU U CYTU IPUMEHS-
eMbIX MeToI0B. ClielyeT Bcerja yKa3blBaTh IPUMEPHI IPAKTHUECKOI0 IPUMEHEHUS PACCMOTPEH -
HBIX Ha 3aHATHSAX YpPaBHEHUU U GOpMyII.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHbI MIPEOIaBaTeIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMs Ha MEPHOJUYECKOE BBHIMOJHEHHE CTYIEHTaMU HEOOJbIION caMoCTOs-
TEJIbHOW PabOThI B ayJAUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenogaBaTens, Benymuii IpakTHUECKUE 3aHATHUS, JOJKEH COTIacoBbIBaTh yueOHO-TeMa-
THUYECKUH IJIaH 3aHATHUI C JIEKTOPOM, UCTIOJIb30BaTh €IUHYIO CHCTEMY 0003HAYCHHH.

IIpenonaBatemnto cieayeT 100OMBAaThCS CUCTEMAaTUYECKON HENMPEPBIBHOW PaOOTHI CTYIEH-
TOB B TEUYCHHE CEMECTPA, HEOOXOIMMO BBISIBIIATH CHIIBHBIX CTYACHTOB M IIPUBJIEKATh UX K HAYYHOH
paloTe, K y4aCTHIO B pa3HOr'0 POJa OJMMIIMAJaX U KOHKypcax.

CTyzneHT IOJKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJABATENs B JOCTUKEHUN KOHEY-
HOrO pe3ysbTaTa: B MpUOOpEeTeHHH OOy4aroIlMMUCS MPOYHBIX 3HAHWN, YMEHUH M BIAJCHUS
HAKOIICHHOH nH(popMaIe s peleHus 3a1a4 B popeCCUOHATBLHON AeATEIbHOCTH.

6.1.1. O6pa3oBaTeIbHbIE TEXHOJIOTHH
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Bo3moxHO npoBeneHne 3aHATUN U aTTeCTallMii B AUCTAaHIMOHHOM (hopMmaTe ¢ MpUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOTO o0yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
dbenpoii «MaTemaTrKa» MEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) (cm. n.4.4).

[Topsimox mpoBeaeHUs: pabOT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSOKEHUSIMH IPOPEKTOPA M0 Y4eOHOM paboTe W/ WK IIEHTPOM Y4eOHO-METOANYECKON pabOoTHhI.

6.2. MeToauyecKkue YKa3aHHUs sl 00yYAKOIIMXCS 10 OCBOEHHIO
AU CHHTITHHBI

Pa3nesi: 3s1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl 1 onpeneanresu. IIpexae Bcero, CTyAeHT JOJKEH MOHATh, YTO MaTpula —
3TO Tabnuna yucen (mpudeM 3Ta TabauIa MOKET UMETh OIMHAKOBOE YHCIIO CTPOK M CTOJIOIIOB, a
MOJKET OBITh U MPSMOYTOJILHOM), a OTIPEAENIUTENb- 3TO YHCIIO, 3aIIUChIBAEMOE B BUJIE KBaIPATHOI
TaOJIUIIBI, TO €CTh ONPEACITUTEH CYIECTBYIOT TOJIBKO y KBaJpaTHBIX MATPHII.

Crnenyet 06paTuTh 0co00€ BHUMaHKE Ha ONEPAIUI0 YMHOKEHUS IPSIMOYTOJIbHBIX MaTPHII
Y TIOHSTh, KAKUM TIOJTY9aeTCsl MMOPSOK MAaTPHUIIBI — pou3BeeHnss. OCOOEHHOCTh MAaTPHII TAaKXKe
COCTOMT B TOM, YTO IIPOU3BEICHNE MaTPULl HE IEPECTAHOBOYHO, TO €cTb AB # BA .Crienyet 00s-
3aTeabHO YOEOUTHCS B 3TOM, PEIIUB COOTBETCTBYIOLIUE 3a/1a4H.

BaxxubiM siBrsieTcst moHsiTue oOpaTHON MaTpullbl. Hafo 3HaTh ycnoBHe CyIecTBOBAHUS
00paTHOW MaTPHIIBI M AITOPUTM ee rmocTpoeHwust. [locie ee BeIUMCICHNUS 1IeTIecO00pa3HO 1enaTh

IPOBEpKY MPaBUILHOCTH PEIeH s, BHITOIHUB onepanuio yMHoxenns A A =E (nomkna momy-
YUTHCS €IMHUYHAS MaTPULIA)

[Tpu u3y4yeHun omnpenenuTeneld HaI0 YeTKO YCBOUTH MOHSATHS MHHOPA, alreOpandeckoro
JIONIOJTHEHHUS1, 3HaTh MHOTOUYHUCIICHHBIE CBOMCTBA omnpeaenuTens. J{ias ocBOSHHsI TEXHUKU BbIUKC-
JICHHUS OTpEeeNTUTeNeH 1eIecoo0pa3Ho, BIOpaB MPOU3BOIBHBIA OMPEIeTUTENh BhIINIE TPETHETO
MOps/AKA, PACKPBITh €r0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSS Pa3IOKEHHE U MO0 CTPOKaM U IO
cronbaMm. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJIOIIBI) IPEANOUTUTEIbHEE BRIOUPATh IS pac-
KPBITHUS ONPEAETUTENS], YTOOBI YIIPOCTUTH €ro BeluucieHne. Oco6eHHO A3 PEKTUBHO BHIYHUCICHUE
OTIPEIENIUTEIIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPe0Opa30BaHNi, TPUBOAAIINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Ipu n3ydeHuu perieHui cucteM JMHENHHBIX anredpanyeckux ypaBHeHuil (CJIAY) oOpa-
TUTE BHUMAaHUE, ITPEXkK e BCETo, HAa TIOHATHE PELICHUs] CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHMOCTH OT COOTHOIICHHUSI MEKAY PaHTOM MaTPHIIbI, PAHTOM PACHIMPEHHON MaTPHIIbI
CHCTEMBbI M YHCJIOM HEM3BECTHBIX M ypaBHeHUH. OOpaTHTe BHUMAHUE HA YCIOBUS NPUMEHEHUS
dbopmyn Kpamepa u merona oOpatHOi MaTpuilbl. BHUMaTenbHO pazbepuTe MpUMEphl PEHICHUs
MIPOU3BOJILHBIX CHUCTEM JIMHEHHBIX ajaredpandeckux ypaBHeHUH meronoM l'aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3nes: DieMeHTHI BEeKTOPHOM ajaredpbl

[Tpu W3yvyeHun MaHHOW TeMBI OOpaTWTE BHUMAHWE Ha JIMHEHHBIE OINEparii HaJl BEKTO-
pamu, Ha MOHATHUS JTMHEHHON HE3aBUCUMOCTHU U IMHEWHOW 3aBUCMOCTH BEKTOPOB, Ha (DyHIaMeH-
TaTbHOE MOHSTHE 0a3rca BEKTOPHOTO MPOCTPAaHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pas3io-
’KEHHE BEeKTopa 1o 0a3ucy.

3HaTh OINpeieieHne, TeOMETPUIECKHE CBOMCTBA CKASIPHOTO, BEKTOPHOTO M CMEIIaHHOTO
MIPOU3BECHUS BEKTOPOB, (POPMYIIBI I UX BBIYUCIIEHUS B BEKTOPHOM U B KOOPAMHATHON (opMme.
OO0s13aTenbHO 3HATH U YMETH MTPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJUTHHEAPHOCTH U KOMILJIA-
HapHOCTHU BEKTOPOB.

Pa3zies: KOMILIEKCHBIE YHCJIA 1 MHOTO4YJICHBI

B sTom paznene, mpexe Bcero, Haslo MOHATh, YTO KOMITJIEKCHOE YHCIIO SIBUJIOCH PacIlu-
PEHHMEM IOHSTUS JEHCTBUTENBHBIX YHMCEN, 3HATh ONpEeIeHUE U TpU (POPMBI 3alIUCU KOMIUIEKC-
HOTo yucia (aredpandecKyro, TPUIOHOMETPUYECKYIO U TTOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TepIpeTaLUI0 KOMIUIEKCHOTO YHCIIAa U B3aUMHO-0/THO3HAaYHOE COOTBETCTBUE MEX/ly MHOKECTBOM
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KOMIUIEKCHBIX YHCEJI 1 MHOKECTBOM TOYEK KOMIUIEKCHOH TUIOCKOCTH. 3HaTh popmyiny Diiepa.
KomMIuiekcHble unciia MOKHO H300pakaTh ¢ IOMOIIbIO BEKTOPOB HA KOMIUIEKCHOM IUIOCKOCTH.
[ToaTomy omepaiuu cioKeHusl U BHIYUTAaHUS KOMIUIEKCHBIX YHCENl MOT'YT ObITh CBEJICHBI K OTepa-
UAM CJIIOKCHHA U BBIYUTAHUA COOTBECTCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh U yMETh BBINIOJIHATD ONEpAllii YMHOKEHUS, 1€JICHHs], BO3BEICHUS B TIOJIOKHU-
TCIIbHYIO CTCIICHb KOMINJICKCHBIX YHCCJI, 3allMCAHHBIX B TpI/IFOHOMeTleIeCKOfI (I)OpMe, HU3BJICUC-
HUS KOPHSI N-Of CTENEeHU U3 KOMIUIEKCHOTO YHCIIa.

Cnez[yeT O6paTI/ITB BHHUMAHHEC Ha TO, YTO MHOXKCCTBO KOMIIJICKCHBIX 4YUCCI ABJJIACTCA 3a-
MKHYTBIM, TO €CTb JIF00as anreOpanueckas orneparus HajJ KOMIUIEKCHBIMH YHCIIaMH HE BBIBOJIUT
3a mpeziesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3Hath paznuynHbie BUIBI pa3I0KEHUSI MHOTOUICHA HA MHOXKHUTENH JJIs ClIy4aeB, KO-
r7ia Cpey KOpHEH MHOTOYJICHA MOT'YT OBITh KpaTHbIE, KOMILICKCHBIE KOPHH. DTH CBEJICHHS OyIyT
UCIIOJIb30BAThCS, HAlPUMEP, B MHTETPAILHOM HMCUYUCICHUU NPU BBIYMCIEHUU HHTErPajoB OT
IpoOHO-palMOHATBHBIX (DYHKIHA, IPYU PELUICHUN JIMHEHHBIX OJHOPOIHBIX IU((PEepeHINATBEHBIX
ypaBHEHUH N-TO MOPAIKA C TOCTOSIHHBIMU KO3 PHUIIEHTaMHU.

Pa3jnen: AHaJMTHYeCKas reoMeTpus

[Ipyu u3ydyeHnn aHaTUTHYECKON T€OMETPUU CIIEAYeT, IPEXKIe BCEro, MOHATh, YTO ee 3a/1a4yeil sB-
JIACTCA U3YUCHUC I'COMCTPHUICCKUX 00BEKTOB IIpy MoOMomHu aHAJIUTHYCCKUX METOJ0B anrerH n
MaTEeMaTHYECKOro aHanu3a. B ocHOBe Takoro moaxo/a JeKUT METO] KOOPJIMHAT, BIIEPBbIE CUCTE-
Matuuecku npumeHeHHbi P. Jlekaprom. OCHOBHBIE TTOHATHSI T€OMETPHUH (TOYKA, TpsiMasi, II0C-
KOCTb) SIBJIIFOTCSI HEOIPEIEIAEMbIMH, U JUISI UX OMUCAHUS MPUMEHSETCS aKCMOMaTUYEeCKUil Me-
TOnH, HO3BOJI$IIOHII/II71 YCTaAaHOBUTH B3aUMHO OJHO3HAYHOC COOTBECTCTBUC MCIKAY MHOKCCTBOM TOUCK
MPSIMON ¥ MHO>KECTBOM JICWCTBUTEIBHBIX YHCEN U, TAKUM 00pa30M, BBECTH CHCTEMY KOOPAMHAT.
Hano geTko ycBOuTH pa3nuyHbie POpMbI YpaBHEHUH MPSAMON U IIIOCKOCTH YMETh MEPEXOTUTh OT
onHOM Qopmbl K apyroit. CienyeT OCMBICIUTD U YCIIENTHO MPUMEHSTh PEIICHUs KIACCHYEeCKUX
3a1a4 aHATUTHYECKOM TCOMCTPHUU O B3aMMHOM PACIIOJOKCHUUN HNPSAMBIX U HJ'IOCKOCTGfI, YMETH
OTIPEAETSATH YIIIbI U PACCTOSHUS MEXAY Pa3TUYHBIMU T€OMETPUUECKUMU O0BEKTaMHU.

OTMETHUM B 3aKIIFOYCHHUEC, YTO YCIICINHOC U3YUYCHUC JUCHUITIIMHBI «JIuneitnasg anre6pa»,
nproOpeTeHne HeOOXOAUMBIX KOMIETCHIIUN, YMEHUH 1 HABBIKOB BIIAJICHHSI MAaTEMaTHUECKUM arl-
rapaToMm TpeOyeT OT CTYJCHTOB OOJIBIION CaMOCTOSTENbHOU paboThl. OOpaTuTe BHUMAHUE, YTO
KOJMYECTBO YacOB, OTBOJUMBIX Ha CAaMOCTOSITENIbHYIO padOTy B COOTBETCTBUU C YUEOHBIM ILjIa-
HOM, 0oJIbIlIE YHCA YaCoB, OTBOJUMBIX Ha BCC BUJbI Ay JUTOPHBIX 3AHSITHH.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

@DOoH[ OLIEHOYHBIX CPEJCTB MpescTaBiieH B [Ipunosxkenuu 2 k paboyeii mporpaMMe U BKIIOYAET
paszaensl:

1. MeTosbl KOHTPOJIIS M OIICHUBAHUS PE3yIbTaTOB O0YICHUS

2 IlIxana ¥ KpUTEPUU OLIEHUBAHUS PE3YIHTATOB OOYUCHUS

3. OneHOYHBIE CPEJICTBA

3.1. Texyuuii KOHTPOJIb

3.2. TIpomexxyTodHasT aTTeCTAIUS
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Ilpunoscenue 1

TeMaTn4yecKkuil UIaH COAEPKAHUSA AUCHUILIUHBI «/IuHeliHas ajredpa»
10 HANIPABJIEHUIO NMOATOTOBKH
09.03.03 «IlpukiaagHas nHGOPMATHKA
HamnpasnennocTs (nmpoduis moATOTOBKH)
NudpopmanuoHHbIe TEXHOJIOTHH YIIPABJICHUNA OM3HECOM
®opma 00ydyeHHUs : 3209HAA
I'on nadopa: 2025/2026

(bakanasp)
Buabi yuedHoii padoThl,
BKJIIOYAsI CAMOCTOSITEJIbHYIO Busbi caMmocTosiTebHoi padorer | POPMBI
e aTTecTa-
5 = padoTy CTYIeHTOB, CTyneHTOB —
Pa3nen 2 < 1
3 = U TPY/I0EMKOCTH B Yacax
n/n CP | KC
J | I/C | JIab C P K.P. | K.II. | PI'P | Pedepar | K/p | I 3
IIepBbIlii cemecTp
Paznes 1. DineMeHTHI JJMHEHHOH aJI-
1.1 | redpul Mampuysi, Oeticmsus Had mampu- 1 1 1 1 6
yamu.
OrmpenenuTeny, UX CBOMCTBA U BBIYHCIIC-
Hue. MaTpuuHasi 3amich CUCTEMBbI JINHEH-
1.2 L 1| 2 1 6 ¥
HBIX YpaBHCHHUH.
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Boiaaua 3aganuii PI'P Ne 1 o JuHeiiHOM
ajareope .

1.3

OOGparHas MaTpulia U ee BeluucieHue. Mar-
pUYHAS 3alUCh CUCTEMBI JIMHEHHBIX ypaB-
HEHUH.

14

CucTeMbl TUHEHHBIX aareOpanvdecKux
ypaBHEHU, OCHOBHBIE MTOHATHS U OMpe/e-
nenus. Pemenue cucreM TMHEWHBIX ypaB-
HeHuit metooM Kpamepa, metogom obpart-
HOW MATPHIIbI

1.5

Pemenne cucreM TMHENHBIX YpaBHEHUI
MeroqoM ["aycca. Panr marpuisl. Teopema
Kponekepa — Kanemm.

1.6

Meton 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUH. OTHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPaBHECHHM.
CamocrositenbHas padora Nel B ayauro-
PMH 110 JIMHeIHOH ajredpe

1.7

Bexkropsl. JInHeiHbIE Onepany Hal BEKTO-
pamu, ux cBoiicTBa. JIuHelHble KOMOUHa-
UM BEKTOpPOB. JIMHEMHO HE3aBUCUMBIE U
JIMHENHO 3aBHCUMBIE CUCTEMBI BEKTOPOB.

Briiaua 3aianunii PI'P Ne2 no BeKTOpHOII
ajareope.

1.8

ITousatue Oa3wmca. KOOp,Z[I/IHaTBI BCKTOpA.
KOJIJ'II/IHCapHOCTB, OpTOrOHaJIbHOCTH U KOM-
IJIaHApHOCTb BEKTOPOB.
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1.9

CkansipHoe NMpou3BEJCHUE BEKTOPOB U €ro
CBOMCTBA. BEKTOpHOE NPOU3BEIECHUE ABYX
BEKTOPOB, €TI0 CBOMCTBA.

1.10

CwmenanHoe MPOU3BENICHNE TPEX BEKTOPOB
U ero cBoicTBa. Brluncienne ooObeMa Ia-
pajienenunena. YCiIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH ¥ KOMILJIAHAPHOCTU
BeKTOpOB. OpTOHOPMHPOBAHHBIH 0a3uc.
Brruucnenue ckalspHOTO, BEKTOPHOTO M
CMEIIIAHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JIAHHBIX KOOpAMHATaAaMHU B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesibHas padora Ne 2 B ayauTo-
P¥H 110 BEKTOPHOI ajiredpe

10

1.11

JIuneitnpie pocTpaHcTBa. Pa3zmepHOCTh U
0a3uc IMHEHHOr0 IPOCTPAHCTBA.

Marpuna nepexona ot 0a3zuca k 0Oazucy
npeoOpa3oBaHuEe KOOpAMHAT BEKTOpa IpH
n3MeHeHuu 6asuca. CoOOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUs JTUHEHHOro ore-
paTopa.

11

1.12

Pa3znen 3. KommiekcHBIe YHCJIa U MHO-
rowieHbl MHOXXECTBO KOMINUIEKCHBIX YH-
cen. @opMbl 3aMCH KOMIUIEKCHBIX YHUCEN.
Onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
Paznoxenne MHOrodjeHa Ha MHOMKHTEIIH
OCHOBHas TeopeMa anreopsl

12

1.13

Pa3nen 4. AHannTrnyeckasi reoMeTpus
Cucremsl koopauHaT. Pa3nuuHble TUIIBI
YpaBHEHUH IJIOCKOCTH

13
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Bouiaua 3aganmii PI'P Ne3 no aHaJauTH-
YecKOi reoOMeTpUH

1.14

PaznuuHble TUIIBI ypaBHEHHUH IPSIMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aI/IMHOC pacnonoxceHHe HpHMHX Ha I1J10C-
KOCTH M B IPOCTpPaHCTBE. Brruncienue pac-
CTOSIHUHM MEXAYy ABYMsI TOUKaMH, TOUKON U
psMoi. B3auMHO€E pacmooKeHue III0CKO-
cTeil. Beiuncnenue paccTosHUN MEXAY TOY-
KOH M IIJIOCKOCTBIO

CamocrosiTeibHas padora Ne 3 B ayauro-
PMH N0 AHAJIMTHYECKOI reOMeTpHH

15

1.16

KpuBbie BTOpPOTO MOpsKA UX TEOMETpUYe-
CKHE CBOMCTBa. YpaBHEHUS JIUIMIICA, TH-
nepOoinbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOpOro mopsuka. llpuBeneHue
KPUBBIX BTOPOTO TMOpsAAKAa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOroO IIO-
psiika

16

®opma aTTecTAlMU

21

Bcero yacoB nmo jucuMIInHe

10

92

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJA ONEHOYHBIX CPEACTB

MO JUCUMILINHE

«/InneliHas ajaredopa»

Hamnpasnenue noaroroku: 09.03.03 «IIpukitagnas nuagopmMaTuka.
[Tpodunb: «MHpOopMaIIIOHHBIE TEXHOIOTUN YIPABICHUS OM3HECOM.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISAA ¥ OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHHUA

I[JI?I KOHTPOJIA YCIICBACMOCTH N KQ4€CTBAa OCBOCHUA JUCHUIIIIMHBI HaCTOﬂIHGﬁ nporpaMMoﬁ

IIPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYyIUH KOHTPOJIb);

- IPOMEKYTOYHAsl aTTecTalysl (3K3aMeH).

IToka3aTean

Kpurepun onenuBanus

2

3

4

5

OIIK-1. CriocobeH NpUMEHSATh €CTECTBEHHOHAyYHBIE W OOIICHMH)KCHEPHBIC 3HAHUS, METOMIBI
MaTeMaTHYeCKOro aHajlu3a W MOJEIMPOBAHUS,
WCCIIEIOBaHMS B TPOGECCHOHATBHOMN IeATEIIEHOCTH.

TCOPCTUUCCKOTO H IOKCIICPUMCECHTAJIBHOI'O

OIIK-1.1. 3uaTh:
Metonasl
MaTeMaTU4eCKOro
aHaau3a "
MOJICIIUPOBAHUS,
TEOPETHYECKOTO |
IKCTIIEPUMEHTAILHO
ro HCCICAOBAaHUS B
npodecCuoHATBHON
JeSITEIbHOCTH.
OIIK-1.2. YmeTh:
IIpumeHsATH
€CTECTBEHHOHAYYH
BIC n
00IIenHKEHEPHBIE
3HaAHUS.

OIIK-1.3.
Baagers:
MeTtomamu
MaTEeMaTU4CCKOro
aHajInu3a u
MOJEIIUPOBAHUS,
TEOPETUYECKOTO U
SKCIEPUMEHTAIBHO

OO6yyaromuiics
JIEMOHCTPHpPYE
T MTOJTHOE
OTCYTCTBHE
WA
HEJO0CTaTOYHOE
COOTBETCTBHUE
MaTepuany
JACITUTUTAHBI
3HAHUIA,
VKa3aHHBIX B
WHINKATOpaX
KOMIIETEHITHI
JUCITUTLIAHBI
«3HaTh»  (CM.
m. 3).

OO6yyaromumiics
JIEMOHCTPHUPYET
HETIOIHOE
COOTBETCTBHUE
1 (14%{011170.¢
3HAHUI,
YKa3aHHBIX B
WHJIUKAaTOpax
KOMIIETEHITHI
JHCIHIIINHEI
«3HaTh» (CM. T
3).
Homyckarorcst
3HAYNTCILHBIC
OIINOKH,
MPOSIBISETCS
HEJI0CTATOYHOCT
b 3HaHWUH, 110
pAny
IoKa3aTenei,
oOyyJaromuics
HCIBITEIBACT
3HAYUTEILHBIC
3aTpyIHEHUS

OO6yyarormmiics
JIEMOHCTPHUPYET
JaCTHYHOE
COOTBETCTBUE

() (913% 0111704
3HAHUM,
YKa3aHHBIX B
UHANKATOpax
KOMIICTEHITHI
JUCITUATLTAHBI
«3HaTh» (CM. II
3). Ho
JIOITYCKAIOTCS
HE3HAYHMTEIIbHBI
e OIINOKH,
HETOYHOCTH,
3aTpyTHEHUS
npu
AQHATUTUICCKUX
oTepanusx.

OO6yyaromwmiics
JI€MOHCTPHUPYET
TIOJTHOE
COOTBETCTBHE
CIIEAYIOIINX
3HAHUM,
yKa3aHHbBIX B
WHANKATOpax
KOMIICTEHITHI
TUCITUTTAHBI
«3HaTh» (cM. T
3). CBoOoaHO
orepupyeT
nproOpeTeHHBIM
Y 3HAHHSIMU.
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T'0 UCCJIICOOBaHNA.

pu
OIEPUPOBAHUHU
3HAHUAMH  TIpU
UX IIepeHoCe Ha
HOBBIE
CUTyaLUH.

2. IIkaja 1 KpUTEPUH OLICHUBAHNUSA Pe3yJIbTATOB 00y4eHUsI

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAlluM: IK3aMCH

[IpomexyTouHas aTTectanus o0yyaronuxcs B popme 3K3aMeHa MPOBOIUTCS 110 pe3yJibTaTaM

BBIIIOJIHCHHSA BCEX BU0OB yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIX y‘Ie6HLIM MJIaHOM MO JaHHOM JUCIIH-

IUIMHC, IIPU 3TOM YYMUTBIBAIOTCA PE3YJIbTAThl TCKYHICIO KOHTPOJIA YCIICBACMOCTU B TCUCHUC CC-

MecTpa. OLeHKa CTEeNeHu AOCTHUKEHUs O0yYaroIMMUCS IIAHUPYEMBIX PE3YyJIbTaTOB O0YUYEHHS IO

AUCHUIUIMHE MMPOBOJAUTCA MMPEroaaBaTesicM, BEAYIIUM 3aHATHA 10 AUCHUILIMHE METOAOM SKCIICPT-
HOM OLICHKU. IIo utoram HpOMG)Ky’l'O‘-IHOfI aTTCCTallvuH 110 JUCHHUIIIIMHE BBICTABIIACTCA OLICHKA «OT-

JIMYHO», «XO0POoII0», «YAOBJICTBOPUTCIILEHO» UJIIN «HCYAOBJICTBOPUTCIILHO).

IIxana oneHuBaHUA

Onucanune

OTJIINYHO

BrimonHeHs! Bce 00si3aTesIbHbIC YCJI0BHS NMOATOTOBKHM CTY-
JAEHTA K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIYyCMOTPEHHbIE
IporpaMMoi JuctuIuinHbel. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMHU, YMEHUSIMH,
HAaBBIKAMM, IIPUMEHSIET UX B CUTyalUsX NOBBIIIEHHON CIIOXKHO-
ctu. Ilpu sToM Moryr OBITH JONYHIEHBI HE3HAYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYIAHEHMs NpH IMEpeHOoce 3HaHWM u
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aa4H.

Xoporo

BeimonHeHs! Bce o0si3aTeslbHbIE YCJI0BHSI NMOJATOTOBKHM CTY-
JAEGHTA K NPOMEKYTOYHOH AaTTeCTAlMH, IPEIYyCMOTPECHHBIE
IporpamMmon JTucHUIUIMHBL. CTyIEHT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpuoOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
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HaBbIKaMU. B TO e BpeMsi pu OTBETE I0NYCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJa4u pelIaeT C HeJOYeTaMH, He BIIUAIO-
IIMMH Ha OOLIUI X0 peLIeHHUSI.

Y 10BIIETBOPUTEIILHO

BeimonHensl Bce 00si3aTelibHbIE YCJIOBHSI NMOJATOTOBKH CTY-
JAeHTa K NPOMEXKYTOYHOH AaTTecTauMH, IPEeIyCMOTPEHHBIC
nporpaMMoil JucUUIUIMHBL. CTYAEHT EMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
TabIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HerlyOOKUe 3HAHUS, P OTBETE HE
JIOIYCKaeT IrpyObIX OMNOOK WIIM IPOTUBOPEYHH, OJHAKO B (HOp-
MYJIMPOBaHWU OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXKIy aHa-
JHM30M, apryMeHTallell U BBIBOJIAMH, B PEIICHUH 33/1a4 MOTYT
cofiepKaTbes rpyOble OMOKH. JI1st momy4eHus mpaBUIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOIINE BOIPOCHL.

HeynosnersopurensHo

He BbinosHEeHbl 00s13aTe/IbHbIE YCJOBHUSI NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOH AaTTeCTAlMH, IIPEIYCMOTPECHHBIE
nporpammoit aucuurumeel, MW cTyneHT 1eMoHCTpupyeTr He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTEIBHBIE OIINOKH, TPOSIBIISETCS
OTCYTCTBHME 3HAaHWW, YMEHHWH, HAaBBIKOB II0 Py IOKa3areseH,
CTYIEHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYyIHEHUS IIPU OIEPHU-
pPOBaHUU 3HAHUSAMU U YMEHUSAMU.

7.3. OueHo4HbIE CpeIcTBA

HepequL OLCHOYHBIX CPEACTB 10 JUCHUIIJIMHE

«JInneiiHas anreopay»

HaunmenoBauue
Ne
OLIEHOYHOTO Cpex-
/i
CTBa

[IpencraBnenue oue-
HOYHOI'O CpEJCTBA B
DOC

KpaTkas xapakTepucTHKa OLEHOYHOTO
CpeacTBa

1 Konrponbnas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpenctBo MpoBEpKH YMEHUHN NPUMEHSTh
MOJIy4YEHHBIE 3HAHUS JUIsl pEIIeHUs 3a/1a4
OTpEIeIEHHOr0 TUMa MO TeMe WIH pa3-
neny

KommiekT KOHTpOJIb-
HBIX 3aJaHUH T10 Ba-
pUaHTam

2 | PacuerHo-rpadu-
yeckas pabora

(PT'P)

CpencTBo MPOBEPKU YMEHUN NPUMEHSThH
MOJIy4YeHHbIE 3HAHUS IO 3apaHee orpese-
JICHHON METOJIUKE I PEIICHHS 3a1ad
WU 33JlaHdid 10 MOMAYJII0 WU JUCITU-
IUIMHE B IICTIOM.

Kowmmnekr  3amanuit
JUTSI BBITIOJTHEHUS pac-
4eTHO-TpaduIeCKOn
paboTsl
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CpencTBo KOHTPOJIsI, OPraHM30BaHHOE KaK
crienuanbHas Oecena meaarorndeckoro pa-

YcTHBIN ompoc co- | O0THUKA C O0y4arolMMCsl Ha TEMbl, CBSI- Bompocsr o
3 OeceoBaHue, 3aHHBIC C M3y4aeMOM AUCIMILIMHON, U pac- | TeMam/pasienaM Juc-
(YO) CUNTAHHOE Ha BBISICHEHHE 00bEeMa 3HAHUU [IUIUINHBI

oOyyarolierocsi 1o ONPEIEIEHHOMY pa3-
JIeNy, TeMe, mpobiemMe U T.11.

Cucrema CTaHIapTU3UPOBAHHBIX 3aaHUH,
Tecr MO3BOJISIFOIIIAS aBTOMAaTU3HPO- @OH/1 TECTOBBIX
(T) BaTh MPOIEAYPY U3MEPEHHUS YPOBHS 3HA- 3a/IaHAi
HUW 1 yMEHHUH 00y4aroIIerocs.
5 | Ok3ameHannoHHble | CpecTBO TNPOBEPKH 3HAHHWHM, YMEHHH, | DK3aMEHaIlMOHHBIE
OUIIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKUX BOIPOCOB, 3ajad, MpaKTHue-

(3b) . [lIkana oueHWBaHUS U
CKHX 3a/IaHHM.
npoienypa mpuMeHe-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (D) 1) yerro (V)
nus (ITA)

2) muceMmenHo (IT)

7.3.1. Tekymuii KOHTPOJIb

OneHouHbIe CpeICTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3aJaHus B popMe OJaHKOBOTO TECTUPOBAHMS JJIs1 KOHTPOJISI OCBOEHUSI 00YUaIOIIMMUCS pa3/ieioB
JUCLUIIINHEL, pueM PI'P.

Coaep:xanue pacueTHO-TpaduIecKoil padoThI.

PacuerHo-rpadguyeckas padora Nel no JimHeliHoi ajaredpe.

Kpartkoe coneprkanue pacqeTHO-TpapuIecKoil pabOThI:

Matpuuibl 1 onpenenureny. Pemienne cucteM JIMHENHHBIX alreOpandyeckux ypaBHEHUN METOAaMU
I"aycca, Kpamepa u 06paTHOIl MaTpHUIIbL.

PacuyetHo-rpajguyeckas padora Ne2 mo BeKTOpHO# ajnredpe.

Kpartkoe comeprkanue pacueTHO-Tpapuueckoi paboThI:

BexTtopsl, aelictBus Haj BekTopamu. CKaJasipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BECHHSI BEKTOPOB.
PacuerHo-rpadguueckass padora Ne3 no aHaIMTUYECKOIl reOMeTPHU.

Kpartkoe conepsxkanue pacdeTHO-TpapuIecKoil paboThI:

Pa3znuunble BUAbl ypaBHEHUH NPSAMON U IIJIOCKOCTU. B3anMHoe pacnosnokeHue npsMbIX Ha MIOCKO-
CTH, TJIOCKOCTEH B TPOCTPAHCTBE.

KoMIuiekT 3aJaHui 1Ji1 BBINOJIHEHUSA
pacdyeTHo-rpadpuyeckux pador (PI'P)

no nucounianHe JInHelinasa ajareopa
(HaMMEHOBaHUE JUCIUILINHEI)

PI'P Nel, yacth 1

~11 0) (2 0 2)
3anmanue Nel. JIaHbl MaTpHIlbl A=| 1 3 2 B="0 -3 3 |

L4 0 —3J 1 1 -1

u
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Bermonauts neiicteusi: A+ 8B'.
3aganue Ne2. ITpoomkuTs naHHOE MaTpuuHoe paBeHctBo (2 A +3B)°—4 A* -6 AB=K

U IIPOBEPUTH €ro JUId MaTpull A U B 13 nepBoro  3ajaHusl.

3aganue Ne3. BerunucianuTh onpenenuTellb ABYMs CIIOCO0aMU: pa3ioKEHHEM 0 IEPBOM CTPOKE U
Pas3y0oKEHUEM 110 IEPBOMY CTOJIOLY.

1 0 -1 2
02 1 -1
11 -1 1|
11 -2 1

3ananue Ne4. Iy qaHHOM MaTPUIBI HAUTH 00paTHYIO MaTpuily. Clienars IpoBEpKY.
( 1 0 2)
1 |

| 1oy,
12 3)
3ajanne Ne5. Pennth matpuunoe ypasaenne AXB = C (maiitu X). Caenats npoBepky.

AJ_l 21; B=(3 4} C=(O 4\|-
2 1) 2 3 -9 3)

3azanue Ne6. Haiitu panr MmaTpusl.

1 123 7)
0 5 43 1]
2 3 8 9 15
(3 -8 2 6 20/

PI'P Nel, 3a5anusi mo pelieHUIO CHCTEM JIHHEHHBIX aJredpandecKux ypaBHeHHl
3aznanue Nel. Pemnts cucremy meronoM Kpamepa. Caenate npoBepKy.

X +4X, — X3 =2
2X,+ 2X, + 3X; =7
[SXl +6X, —2%; =1

3aganue No2. Peruth cucremy u3 Nel MeTooM oOpaTHON MaTpHIIbI.
3aznanue Ne3. Pemnts cucremy u3 Nel merogom ["aycca.

3amanue No4. PemnTh HEOTHOPOIHYIO cCUCTEMY MeToioM ['aycca. Haiitu oO1iee pemenue u 9acT-
HOE pelIeHHUE.

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

3amanue NoS. PemuTh oTHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenue u @CP.
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(2%, + 6X, — 9%, — 9%, =0
4%, — 5% + X,=0

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

PI'P Nel, yactsp 2

3aganue Nel. ITokasaTs, 4TO BEKTOPBL m N, P 06pa3yroT 6asuc B IPOCTPAHCTBE U PA3IIOKHTD

BekTop a0 aTomy Gasucy: M= (1, -1, 2),n=(2,0, 3), p= (-2, -1, 1),a=(5, - 4, 13).
3ajanue Ne2. Jlanbl BEKTOPbI M N . BBIACHUTH — KOJUTMHEAPHBI JIM BEKTOPHI & 1 1.

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

>

,ecn |ME62, |M|=2,(m,n)=135 a=6n-m.

3amanue No3. Haiitu ‘5
Bananue Ned. JlTan A ABC . Haitru 2 B ,ecru A (1; -1; 2), B (3;3; 2), C (7 ;1; 2).

3ajanue No5. [Tpu kakux 'x' BeKTOpHI A U D He_pHeHILI/IKmepHLI?
a=(x;1;-4),b=(x-3;12;x).

3amanune Ne6. HaiiTu moma s napasienorpaMma, IOCTPOSHHOTO Ha BEKTopax au b .
_ o Ay
a=2m-5mb=m+n,m=12,n| |=3(m n) s
3amanue Ne7. Halitu momianas Tpeyronsuuka ABC, ecimu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ajanue Ne8. Jlanbl BeKTOphl @, D, C. BBIACHUTL — KOMILIAHAPHBI JIH BEKTOPBI. ECIT BEKTOPHI He

KOMILJIaHAapHBbI, TO HaWTH 00BEM napajjejicnmIicia, IOCTpOCHHOI'O Ha BEKTOpax a, b , (_: " onpeace-

JIMTh — KaKyI0 TPOMKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2);c(3;0:1).

3amanme Ne9. [yt muHeitHOTO ornepaTopa A 3agaHbl 00pa3sl 0a3uCHBIX dNieMeHTOB A€, , AE,, AE,

. 3anucatp MaTpuily oneparopa 4 B 6azuce €, €,, €, U HalTH 0Opa3

ynemMenTa X .

3aganue Nel0. Haiitu coOcTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOT0 onepaTopa,
3aJIaHHOTO B HEKOTOPOM 0a3uce MaTpUIIEH A _ -4

1
7 2
PI'P Ne 1, yacth 3
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3aganue Nel. Ipsmast |, mpoxomut yepes Touky A mapaiensHo Bekropy (. Ilpsmas |, mpo-

XOJMT 4Yepe3 TouKy B meprnenaukyssipao Bekropy N~ HaiiTu TOUKY niepeceueH st MPsIMBIX U YTOJI

mexay sumu, ecmn A (3; 5),9 (1; 3), B (0;5); n (=3; 4).
3aganue No2. Jlana npsimas | | . Ilpsamas |,  mpoxoaut uepes Touku A u B . Haiiti paccrosiaue ot
TOYKH repeceyeHus npsameix |, u |, go npsmoii | ;.

Qxy _gtt+4 A(4;0),B(7;3), 1,:9x-12y+2=0.

3ajanue Ne3. Haiftu paccrosiue ot Touku M | o mockoctu o , npoxoasmieii uepes Touky A

neprneHauKyispHo Bektopy N, eciu M ((0; 1; 7), A (2; -1, 4), n(6; 22; -3).

3amanue Ne4. HaiiTut yrosr MeXIy MIOCKOCTBIO X U TIOCKOCTBIO [, TIPOXOISIIICH Yepe3 TOUKH

ABuC,ecm a:5x+y+4z-28=0, A(5;2,;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3anmcaTh KAHOHMYECKUE YPaBHEHHUS MIPSIMOH, 3aIaHHON OOIIUMH YPaBHEHHUSIMHU.

X+2y—-9z-10=0;
3X+4y+82-24=0.

3ajianne Ne6. Haiitu TouKy niepecedeHus npsMoi | 1 miockocTu @ v yros Mek1y HUMH.

|.X+2 y_z-1. g:x+2y-3z-12=0.

3 4 -2
3amanue No7. Tpsimast |, mpoxoauT depe3 Touku 4 u B. [psimass |, mpoxoaut yepes Touxy M

MEePIEHIUKYIISIPHO TIOCKOCTH ¢ . Haittu yroa mexay npsimbivu | ;v |, 11 BBISICHUTD — JIekar jin

OHM B OJJHOH IJIOCKOCTH HUJIN CKpCHIUBAKOTCA.

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

(x +3)° +4&
49 25

Tpuckl. IlocTpouTts KpHBYIO, H300pa3UTh POKYCHI, TUPEKTPHCHI.

3aganue Ne§. Jns qaHHON KPUBOM = 1 yka3atb OKyCBHI, IKCHUEHTPUCUTET, TUPEK-

Bamanne No9. IpuBecTu ypaBHeHue kpuBoii  9X° —25y° —18x + 200y — 616 =0 K kaHOHHue-
CKOMY BHUJY U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anus (mpuMepbI)

Bapuanr.

1. Haiftu 3HaueHus MatpraHOro Muorowiena F (A)

(-1 0)
f :—3 2 _ , =
(x) X3 +2x° —x+3,A LB 2}|
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( -2 0 8 1 -5
| -1 7 2 4 |

2. HaiiTi paHr MaTpuIibl IPUBEICHUEM K CTYIICHYATOMY BUJTY
]E_B 2 6 -3 -13

| 11 3 13 5 17
\ y
1 2 1
3. BBIYHCIIUTE OTIPEIEITUTENh IPHBEACHUEM K CTYIIEHYATOMY BHJLY 3 5 3
2 17 -

4. Haiiti Matpuity, oOpaTHyto JaHHOU (). Pernts MaTpuuHOe ypaBHeHwHe (0)

[% 25 é] (6)|(1 2\, (2 3 5)
(@) - y I
k2 7 * 3 4be Gty

5. Pemuth crcTeMy ypaBHEHHIA. YKa3aTh 00IIee U OJHO YaCTHOE PEIICHUE (a).

Pemuthb cuctemy ¢ moMoIbp0 00paTHOW MaTpUIlsl U 10 popmynaam Kpamepa (0)

4%, + 9X, — 5X;— 8%, =5 (X, + 2%, + X3=5
o Py Ol gp R
1 2 3 4 L 1 2 3
BapuauT
1. Pacriicath pasioxeHne BeKTopa X 110 Bektopam P, g, I
x={5-121}, p={1-30}, q={1-11}, r={0,-1,2}

2. KomnwHeapHs! I BEKTOPHI P U ( ?

a={2,01}, b={-2,31}, p=2a+2b,q=3a-2b

3. Jlana nupamua ¢ BepmrHaMu B Toukax A, A, A;A,.
A(-2,48), A,(4,-1,2), A,(-8,7,10), A,(-3,4,-2)
Havitu:

a) yron mexay pedpamu AA,, AA,

0) oObeM nmUpaMuIbI

B) JUIMHY BBICOTHI OITYIIIEHHOH Ha TpaHb Al A2 A3

I') HAWTH JUTHHY MEMAaHbI, TPOBEACHHYIO U3 BepuinHbl A, Kk peopy A, A,

4. BBIYNCIIUTE miaomansb rnapauiejiorpaMmma, mOCTPOCHHOTO Ha BEKTOPAxX au b O — yrojl MEXJy BEKTO-

pamupu Q



a=2p+q, b=p-3q, lp|=2, |a=2, a=

Bapuant

1. Haiitu paccrosiaue ot Touk M, 10 mimockocTu (MlM 2l\/|3):
M,(-9;10;2), M, (0;7;-4), M, (4:8;-1), M;(-2;1;3)

(X+y+z-2=0
2. Beinmucath KaHOHHYECKOE YpaBHEHHE TIPSMON:

X-y-3z+6=0

3. HaifTi TouKy nepeceyeHns IpsMoi ¥ IIOCKOCTH: X — 2 _y- 3 _Z +1 y X+y+22-9=0.
1 1 —4

4. Haifti TOUKy PlCI/IMMeTquHon touke P otHOCHTENBHO TIpsIMOii | : P (0; —1;3) n Xx-1 _y_? .
1

5. Hanmcatp ypaBHEHHE TUIOCKOCTH (X IPOXOAAIIEH dyepe3 ToOuky M, M NepneHauKyIspHO  NPSIMOMH

(MM,): My(3;2;,0), M, (41,5), M, (2;-1;4).
6. HaiiTu KOocHHYC yria MeXAy MIIOCKOCTAMHU O U Oy |
o, 3X-y+3=0,0,:X-2y+52-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOIO TeCTa

( -2 0 8 1 -5
| 3 -1 7
11. Haiftn panr MaTpuIbl IPUBEACHHEM K CTYIEHIaTOMY BHIY

|8 2 -6 -3 -13
11 3 18 5 17

(1 -2 (=2 3 5

12. Pemuth MATPUIHOE YPABHEHHE loX = | -1 0
-3 4 ) KS

[xl+ 2%, + X;=5

1.3. Pemmts cuctemy no gpopmynam Kpamepa %| ?2>X1— 57X2 + 3X3=I?7>
X+ /X —X=

L 1 2 3

21 Hanucats pasnoxeHue Bekropa X 1o Bekropam p,(,I X = {5,—12,1} , p= {1, -3, 0} .q= {1, —1,1},
r={0,-1,2}

22 BBIMUCIMTS IWIONIAAb NApAUIENOrPaMMa, MOCTPOEHHOTO Ha BEKTOpax d u boa- yron Mexnay Bekropamu P u

T

a=2p+q,b=p-3q, pl=2.Ja]=2. a=4

23 Jlana mupavuna c sepmunamu Broukax Ay A, A A, A, (6,1, 3) A, (6, -2, —3) A, (2,2,0), A, (—5,1, O)

Haiit nnuHy MenuaHsl, IPOBEIECHHYIO U3 BEPLIMHBI Alx pedpy A2 A3
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X=2 y-3 z+l

3.1. Haiitn TouKy nepecedeHuns npsiMoi 1 INTIOCKOCTH: uX+y+2z2-9=0.

1 1 —4

Z_
1

3.2. Haiitu Touky P CUMMETPUYHYIO TOUKE P orrocurensho npsMoit I.P (0; —1;3) u x—1
1 v
1

=Y
-1

3.3. Hamucats ypaBHeHHE IIIOCKOCTH (¥ MPOXOAAIIEH Yepe3 TOUKy M o U NEpHEHIUKYISIPHO IMPSIMOM (MlM 2 ) M 0 (3, 2; O)

M, (4;1;5) M ,(2; -1;4).

41 Jlana kpuBas BToporo mopsika X° + 4 y° —12x +16 y +16 = 0 . [To1y4nTh KAHOHHYECKOE YPABHEHIE KPUBOM I IIOCTPOUTS ¢

! ! ’
42 CocrtaBUTh MaTpHIly iepexosa ot Oaszuca € , € , € k 6asucy € , € , € ,ecmmn

r, r r rr, r r rr r rz2pg 1 2 3
e, =2e,+6€,+6;;,6,=0,—€,+6;;e;=€,+26,+6,

Kpurepun oneHku:

- OLIEHKA «3a4TEHO» BBICTABIIACTCS CTYJCHTY, €CIIM OH PETYJIAPHO B TEUCHHE CEMECTPa MPEICTaBIISLI
peliCcHud 3aaa4, BbIITOJHHWII IIOJITHOCTBIO BCC 3alaHUA U UX 3allIUTUII, OTBECTHUB Ha BOIIPOCHI ITpErioga-
BaTes;

- OIIEHKA «HE 3aUYTE€HO» BBICTABIISIETCA CTYIIECHTY, €CIIM OH HEPETYJSIPHO B TEUECHUE CeMecTpa Mpe/l-
CTaBJISLT PEIICHUS 3a]a4, BBIMOJIHUI 33/1aHUs HE MOJHOCTHIO WJIM BOOOIIE HE MPEACTaBIST PabOThI
Ha IMPOBCPKY, JOIMYCKACT CYIICCTBCHHBIC HETOYHOCTH B OTBETAX HA BOIIPOCHI ITPCTIOAaBaTECIIA.

JInst mpoBeieHHs TEKYIEro KOHTPOJIS 3HaHHUH CTY/ICHTOB B JUCTAaHIIMOHHOM (opmate B paz-
pabotanHbIX Kadenpoit «MaremaTHKay OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (TIpOOHBIE) Te-
CTHI.

7.3.2. IIpomeskyTOUHASI ATTECTALUA
KoMmmuiekT Bonpocos
JUHEWHAS AJITEBPA

Matpu1ibl, TUIIBI MATPHLI.
Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.
YMHOK€EHNE IPSIMOYTOJbHBIX MAaTPHIL.
Marpuunast popma 3aIucH CUCTEMBI TMHEHHBIX adredpanyecKux ypaBHEHUH.
Onpenennreny ¥ X CBOMCTBA.
[Tonsarue onpenenutens. MUHOPHI U anredpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHHM, OCHOBHBIE MOHATHS U ONPEeNICHUS.
IIpaBuio Kpamepa penieHus cucteM JIMHEWHBIX ypaBHEHUM.
OOpaTHas MaTpula 1 €€ BbIUMCICHHUE. Y CIIOBUE CYIIECTBOBAHUS 0OpaTHOW MaTpPHUIIBI.
. Perienue cucteM TMHEHHBIX alredpanyecKux ypaBHEHUN METO/I0M 0OpaTHOM MaTpPHUIIBL.
. Meton I'aycca penieHust CUCTEM JTUMHEMHBIX YPaBHEHUH.
. Pemenne npon3BoJIbHBIX CUCTEM JIMHENHBIX YpaBHEHUH MeToI0M [ aycca.
. Panr marpunel. Teopema Kponekepa — Kanemnn.
. OZHOpOIHBIE CHUCTEMBI IMHEUHBIX ypaBHEHUN. Kputepuil cylecTBOBaHUS HETPUBHUAIIBHBIX pe-
LICHUH.
15. TlonsTHE BEKTOpa M JIMHEHHBIC OTIEPAIIMH HAJl BEKTOPAMHU, CBOMCTBA OTICPAIIHA.
16. JIuneitHas KOMOMHAIHS BEKTOPOB.
17. JIuneiinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTbh T€OMETPUUECKUX BEKTOpoB. Kpurepuii jn-
HEHHOW 3aBUCHUMOCTH.

©oO~NOOA~WN PR

REREB
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18. TlonsTue 6a3uca. KoopauHaTel BEKTOpA.
19. OpronopmupoBanHbIii 6a3uc. Pasnoskenue BekTopa o BeKkTopam Oasuca.
YnopsgodeHHas Tpolika BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BeIEHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3Hce.
YcnoBus OpTOroHaIbHOCTH, KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.
JInnelHbIe IPOCTPAHCTBA.
Martpuna nepexoza ot 6a3uca kK 0a3ucy.
CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUST MATPHUIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHaT. JlekapTOBbI IPSIMOYTOJbHbIE KOOPAMHATHI HA INIOCKOCTH U B IIPOCTPAH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

Paznuunble TUIIBI YpaBHEHHUH IIJIOCKOCTH U MPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUKaMH, TOYKOW U IPSIMOMN, TOYKOM U INIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIIUMUCS MPSIMBIMU.

Brruncnenue yrioB MEXIy JAByMsI IPSIMBIMU, IIPSIMOU U IJIOCKOCTBIO, IBYMS IUNIOCKOCTSIMH.
Kpussie BTOporo nopsiika ux reoMeTpu4ecKre CBOMCTBa U ypaBHeHUs. [ [puBenenne KpuBoi BTO-
poro nopsiika K KAHOHUYECKOMY BUY.

8. Kanonwnueckue ypaBHEHHs JUIUIICA, TUTIEPOOIIBI, TApadOJIbI.

9. VYpaBHeHUE MOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHeHHs CHeEPHbI, HIUITUIICOHU A, KOHYCOB, THIIEPOOJION 0B, TapadoIOUI0B.

Nookrwd

3K3aMeHaHI/IOHHbIe OMIeThI

Hasznauenwue: Vicnonb3yroTes A mpoBeeHHs TpoMexkyTouHoi artecranuu (ITA) no aucuumniune
«JIuneiinas anredpay.
PernameHT skx3ameHa: - Bpems Ha MOJArOTOBKY T€3MCOB OTBETOB - J10 45 MUH.

- Cnoco0 KOHTpPOJIS: YCTHBIE OTBETHI.
KommekTsl 5K3aMeHallMOHHBIX OUJIETOB JIOJIKHBI co/lepKaTh OmieToB Ha 25-30% Gosnblie yrcia
CTYZICHTOB B Ipymnne (XpaHsarcs Ha kadeape «MaremaTHKay).
Tunosble BApHAHTHI OMJ1€TOB MPHIATAIOTCS.

MUHHCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHMM ITOJHUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtuka»
HucuuruimHa  «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. OmnpenenuTeny U UX CBOMCTBA.
2. Pemuth MaTpudHOE ypaBHeHHe XB=A,eciu A _ (1 2) |, B (_1 2\ _

\2 1) (01)
o Xy + 2% =-1
3. Pemmuts cuctemy MeT010M 00paTHOM MaTpPHUIIBI .
2% —3x =12

4. JlaHbl BeKTOpHl a=(-598), b=(-31-2), ¢=(-810,-10). [IpoBepuTh — KOMILUIAHAPHBI JIH OHH.

Ecnu Het, HaliTu 00beM MapaliieNienumneaa, IOCTPOCHHOTO HaBEKTOpax a,b c.
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5. Haiitu yron Mexay Bektopamu a=(1,-2,-2) 4 b=(2,0,1).

YTBepxkaeHo Ha 3acenanuu kadenpsl Matematuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacuirea / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHN S POCCUINCKOM ®EJEPALIMN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHUE BBICIIIEI'O OFPA3OBAHUSA
«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU IOJUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTrka
Hucuunnuna «JIuneitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOuHanusg BekTopoB. baszuc. Koopaunars! BekTopa.

12 -1
2. BprumenuTh onpesenuTens MaTpuIsl C=A", eclmi A= 13 1 OW .

L011J

4%, — 2%, +3X3 =12,
3. Pemnte cucremy ypaBHeHumii Metogom ['aycca {X+5X - 3x 51,
2% +3Xy —2X3 = 3.
4. Tloka3atb, 94TO BEKTOpEl m=(1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3ytoT 6a3uc B IPOCTPAHCTBE.
5. Hano oOrmiee ypaBHeHUe NpsAMoil  —2x +3y—5=0. HamucaTs: ypaBHEHUE MPSMOI1 C YTIOBBIM KO-
s duieHTOM; ypaBHEHHE MPSMOMN B OTPE3KaxX; HOPMAIBLHOE YPABHEHHE MPSIMOH.

YTBepxkaeHo Ha 3aceganuu kadenpsl MatemMatuku «_ 03» 05 2023 r., mporokon Ne 10

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

Jl1s IpoBeieH s IPOMEXYTOYHOT'0 KOHTPOJIS 3HAaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTHkay OHJIalH-KypcaX UMEIOTCSI HTOTOBbIE TECTHI.
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