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1.  Heau,3ama4m ¥ IIAaHUPYeMble Pe3yJbTAThI 00y4eHHs 110
AUCIHHUILINHE

K ocHOBHBEIM OeJIIM OCBOCHHUA JHUCIHUITIIMHBI «JIunernas anre6pa» CJICOYECT OTHECTH:

. BOCIIMTAHME y CTY/IEHTOB 00IIEN MAaTEMaTUYECKOU KYJIbTYpBI;

. pUOOpEeTEeHUE CTYACHTaMU HIMPOKOT0 Kpyra MaTeMaTHUeCKUX 3HAaHUM, YMEHHUI U HaBbI-

KOB;

. pa3BUTHE CIOCOOHOCTHU CTYJICHTOB K UHAYKTUBHOMY H JIEAYKTUBHOMY MBIIIJICHUIO HAPSITY
C Pa3BUTHEM MATEMAaTHYE€CKON UHTYHULINY;

. YMEHUE CTYACHTaMH Pa3BUBATh HABBIKH CAMOCTOATEIBHOTO U3yUCHHSI Y4eOHON U HAyYHOMH
JUTEPATYpPBl, COACPKALIEH MATEMAaTUUECKHUE CBEICHHS U PE3YJIbTaThI;

. dbopmupoBaHue y CTyAeHTa TpeOyeMoro Habopa KOMIIETEHIIHHA, COOTBETCTBYIOIINUX €T0

HaIIpaBJICHUIO ITOATOTOBKHU U O6€CH€‘II/IB8.I-OH_II/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PpBIHKE TpyJa.
K ocHOBHEIM 3agadaM OCBOCHU A TUCHUIIIINHBI «JIuneiHas anre6pa 1 aHAJIUTUYCCKas rCOMCTPU»
CJICAYCT OTHECTH:

. OCBOEHUE CTYZICHTaMU OCHOBHBIX IIOHATUI, METOA0B, (POPMHUPYIOLINX OOIIYI0 MaTeMaTH-
YECKYI0 MOJArOTOBKY, HEOOXOUMYIO JIJIsl YCIIEIIHOIO PEIEHUs IPUKIIAIHbIX 3a/1a4;
. MOJIFOTOBKY CTYJEHTOB K JIEITEIbHOCTH B COOTBETCTBUHU C KBaJM(UKAIIMOHHON XapaKTe-

pHUCTHKOM OakazaBpa Mo HalpaBJICHUIO, B TOM Yucie ((OPMUPOBAHHE YMEHUHN UCTIOIB30BATh OCBO-
€HHBIC MaTeMaTHYECKHUE METO/Ibl B TPOPECCUOHAIBHON JIEATCTLHOCTH.

OO6yuenne no mucHumuinHe «JIuHeitHas anrebpay» HampaBieHO Ha (opMmupoBaHHE Yy 00ydaro-
mmxcs cnenyromux kommnerenuuii B coorserctBun ¢ ®I'OC 09.03.03 «lIpuknagnas undopma-

TUKa», YTBEPKICHHBIN NprKkazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuun
ot 19.09.2017 Ne 922

Koa u HaumeHoBaHue NHaukaTopbl 10CTHKEHUS KOMITe-
KOMIIEeTeHII U TeHIIUH
VYK-1. CnocobeH ocyuiecTBasATh MoucK, kpu- | MYK-1.1. AHanusupyer 3aady, BeIICISAS €€
TUYECKUH aHaJIU3 U CUHTE3 HH(OpMaIUY, 6a30BbIe COCTABIISIONINE
IIPUMEHATH CUCTEMHBIN MTOAXO U1 NVYK-1.2. OcymecTBisier IIOUCK,
pelieHus MOCTaBICHHBIX 3a]1a4 KPUTUYECKH OLIEHHBAET, o0o01Iaer,
CHCTEMaTH3HPYET u pamKupyer

nHpopmanuo, TpeOyemyro s pelieHus
IIOCTABJIEHHOM 3a1a4u

NVYK-1.3. PaccmarpuBaeT u npeaiaraer pa-
LIMOHAJIbHBIE BAPUAHTHI PELIECHHS IOCTABIIEH-
HOM 3a/1auy, UCIIOJIb3Ysl CUCTEMHBIN NOJIXO/,
KPUTUYECKH OLIEHUBAET UX JIOCTOUHCTBA U

HEAOCTaTKU

HOIIK-1.1. 35aeT OCHOBHI BEICIICH MaTeMa-
OIIK-1. Crioco6eH NpUMeHSTh €CTECTBEHHO- | THUKH, METOJBI U MOJENU, PUMEHSIEMbIC B
Hay4HbIC U OOIIEHHKEHEPHBIC 3HAHUS, Me- pasz- JTUYHBIX o0JacTsx; OCHOBBI
TOJIBI MATEMATHUECKOT0 aHAJIN3a U MOJICIIH- MaTEeMaTU4ICCKOro MOJEIUPOBAHHUS,
POBaHMS, TEOPETUUECKOTO U IKCIIEPUMEH - MPUHIUIBI TOCTPOECHUSI Ma- TEMaTUYECKUX
TaJIHHOTO UCCIIEIOBAHUS B MPO(PECCHOHATb- MOJIETICH, QJITOPUTMBl PELICHHS  3a7a4
HOM JesITeIhbHOCTH OINITHMHU3ALINH;

HOIIK-1.2. YMeeT npUMeHATh METOABI JUC-
KPETHOW MaTeMaTHKH, CUCTEMHOTO aHaJIN3a,
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MaTEeMaTHYeCKOro MOJECIUPOBAHUS IS
UC- CJIeIOBaHUsl U pa3paboTKu
npodeccuoHalb- HbIX 3a/1a4 U MPOLIECCOB;
IPUMEHSATbh MaTeMa- TUYECKOe
o0ecrnieyeHre Mpu MOJCIUPOBAHUU
MPUKJIAIHBIX U HH()OPMAIIMOHHBIX
nporeccoB. MOIIK-1.3. Brnageer meTonamu
TEOPETUYE- CKOTO U HKCIIEPUMEHTAIILHOTO
rcciaeaoBaHusi 00bEKTOB
npohecCuOHATBbHON eI TeNbHOCTH,
COCTaBJICHHS] MaTEMaTHYECKUX MOJIENeH 1
pe- HIeHus 3a/1a4 JIMHEHHOTO U
HEJIMHEWHOTO MPOTPaMMHUPOBAHUS, a TAKXKE
3a/1a4 ONTUMH- 3l PAOOTHI C METOAAMH
JIUCKPETHOM MaTe- MAaTHUKH,
UCITIOJIb3YEMBIMH MPU MMPOCKTUPOBA- HUH U
pa3paboTke nHPOPMAITMOHHBIX CU-

CTCM.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

JucnunimHa oTHOCUTCA K 00s13aTenibHOM yacTH 010ka b1: Monyns «Marematndeckue 1uciu-
IUTUHBD.
B ocHoBHOM "acTu:

. MareMaTH4eCKUM aHaIn3;

. MaremMarnueckast JIOTMKa U AUCKPETHAsI MaTEMAaTHKa,;

. Ocnosb! UKT.

B yactu, popMupyemoit yaacTHUKaMH 00pa30BaTENbHBIX OTHOIIECHUI:
. OCHOBBI IPOrpaMMHUPOBaHMSI;

. ANTOpUTMBI M CTPYKTYPBI JAHHBIX.

3. CTpykTypa M coiep:KaHue JUCHUIIIMHBI

OO61mas TpyA0eMKOCTh TUCHHUTUTHHBI COCTaBIISIET 3 3a4eTHbIe eAMHUIIBI - 108 yacos.
3.1. Buabl yueOHoii padoThl M TPYA0EMKOCTH

Ounas popma o0yueHust

Ne . KosmuecTs

I Buj yueOHoit padoTnl © 42COB Cemectp 1
/

n

1 AyIMTOpPHBIE 3aHATHS 48 48

B toMm uucre:

1.1 | Jlexkuun 16 16
1.2 | CemuHapckue/mpakTUYECKHE 3aHATHS 32 32
1.3 | JlaGopaTopHble 3aHATHS - -

2 CamocrosiTesibHasi padoTa 60 60




3 IIpome:kyTOUHAs aTTecTANUSA
9K3aMeH C) €]
Hroro 108 108
OuHo-3204Hast popma 00yueHust
Ne . Kosimuectn
I Buna yueOHoi# padoTbi © 93COB Cemectp 1
/
n
1 AyAUTOpPHBIE 3aHATHS 28 28
B Tom unce:
1.1 Jlexumm 8 8
1.2 | CemuHapckue/mpakTUYECKHE 3aHATHS 20 20
1.3 | JlaGopaTopHblie 3aHsTUSA - -
2 CamocrosiTesibHasi padora 80 80
3 IIpome:xxyTouHasi aTTecTAlUA
JK3aMEH C) €]
Hroro 108 108

3.2. Temaru4yecKuil IVIAH U3Yy4YeHUS TUCUUILIHHBI

Pa3zmemén B mpunoxenuu 1 k paboueit mporpamme.

3.2.1.1. Conepxanne pa3aejioB JUCHUIITHHBI

BBenenue

[Ipeamer, 3a1aun U conepxaHue TUCHUTUTMHBL. OCHOBHBIE 3TAIbl Pa3BUTUS TUCIUATIIIUHEI.
CrpykTypa Kypca, ero MECTO U POJIb B MOJTOTOBKE OakanaBpa, CBSI3b C IPYTUMH TACIUTUTAHAMU.

Pa3znesn 1. DuemeHTHI JIMHeHON anaredpbl

Tema 1. MaTpuusbl U onpeaeJuTed.

[Tonsitue matpunsl. Buasl matpu. JleiictBus Haa maTpuniamu. Onepaiuy HaJ MaTpuliaMu
U uX cBoWcTBa. OrnpeaenuTend, UX CBOWCTBAa U BbruuciieHus. [loHaTus MuHOpa U anrebpande-
CKOTO JIOTIOTHEHUs. Pa3ioskeHue onmpenenuTens mo 3JIeMEeHTaM CTPOKH Wi cToJiona. Beraucme-
HUE ONpEETUTENCH PAa3IMYHOTO MOPSIAKA.

OOpaTtHas MaTpulla U aIrOPUTM €€ BBIUMCIICHUS. DJIeMEHTapHble nMpeoOpa3oBaHUs MaT-
puil. [IpuBenenne MaTpuilpl K AMaroHaJIbHOMY WM TparneluueBUIHOMY BUly. MaTpuuHas popma
3aMyCy CUCTEMBbI JINHEHHBIX alreOpandeckux ypaBHeHui. Panr maTpuusl.

Tema 2. Pemienne cucreM JTUHeHBIX ajJredpanyeckux ypaBHeHHH.

CucTtembl IMHEHHBIX anreOpanvdecKux ypaBHEHUH, OCHOBHBIC TOHATHS. Pemenue cucrem
JMHENWHBIX ypaBHeHUI MeTronoM Kpamepa, meronom obpaTHO# MaTpuibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenne npon3BoiabHBIX CUCTEM JIMHENHBIX YPAaBHEHUN METOJOM
["aycca. PemieHne oqHOPOJHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. Kpurtepuii cyliecTBOBaHNs HETPU-
BHAJIbHBIX PELICHHIA.



Pa3nes 2. DiieMeHTHI BEKTOPHOI aaredpbl

Tema 1. JIunelinbie onepanuy HajJ BEKTOpAMHU, KX CBOMCTBA. JIMHEHHbIC KOMOWHAIIUN BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTb M HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTH PA3JIOKECHHSI BEKTOpa 1Mo 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIAHHOE NPOU3BEJEHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAIILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BBIYKMCIIEHNE CKAIAPHOTO, BEK-
TOPHOT'O U CMELIAHHOT'O IPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMUPOBAH-
HOM Oasmuce.

Tema 3. Jluneiinbie npoctpancTia. [loHsATHE 6a3rca MPOCTPAaHCTBA TEOMETPUUECKUX BEK- TOPOB.
[IpeoOpazoBanre MaTpuIlbl JIMHEHHOrO orepaTtopa Ipu mepexoje oT Oasuca k 6Oaszucy. Cob-
CTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

[TonsTHE KOMIUIEKCHOTO yncaa. DOpMbI 3alIMCH KOMIUIEKCHBIX Yucen. JIeHcTBUS Hal KOMILUIEKC-
HbiMU yncinamu. @opmyiia Myaspa. V3BiedeHne KOpHS N-Oi MOJIOKUTEIBHONW CTEIIEHU U3 KOM-
MJIEKCHOTO yucia. Pa3ioxkenrne MHOrouwlIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa ainreOphl.

Paznen 4. AHasiMTHYeCKAsl TeOMeTPHUSA

CucreMsl koopauHAT. JlekapTOBBI IPSMOYTOJbHbBIE KOOPANHATHI HA INIOCKOCTU U B IIPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. [IpsiMble U MUI0CKOCTH

Paznuunble TUIIBI ypaBHEHHH TVIOCKOCTH U YpaBHEHHM MpsAMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOHN U IJIOCKOCTBIO.
Borunicnienue paccTossHUS MEXy CKPEUIUBAIOLUIUMUCS MPSMBIMU.

Brruncnenue yriaoB Mexay ABYyMs MIPSIMBIMU, IPSMOH U IJIOCKOCTBIO, IBYMSI INIOCKOCTSIMM.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOporo nopsaka, ix reoMeTpUueCKHUe CBOMCTBA U ypaBHEeHHUs. [[puBeeHne KpuBoii BTO-
pOTro nopsiika K KAHOHUYECKOMY BHITY.

YpaBHeHUE MOBEPXHOCTU BTOPOTro nopsiaka. Kanonnyeckue ypaBHeHuUs cepsl, SJTUICOUAA, KO-
Hyca, Tunepooiona, napadoionaa.

3.2.1.2. TemaTuka NpaKTUYECKUX 3AHATHH M0 AMCHUILINHEe «J/IMHelHas1 ajnredpay»

Ne 3ansaTHA Tema 3anaTHA

1 Pa3neu 1. DiiemeHTBI IMHEHHOH anredpbl. MaTpuel,
JIeNCTBUS HaJl MATPULIAMHU.

5 Ornpenenureny, UX CBOWCTBA U BBIYUCIIEHUE. MaTprUyHas 3auch
CUCTEMBI JINHEHHBIX YPAaBHEHUM.

3 OOpaTHast MaTpHIla U €€ BBIYKCIICHUE.
CucteMbl TMHEHHBIX areOpandeckux ypaBHEHHH, OCHOBHBIE MO~

4 HATHS U OIIpesiesieHns. Permenne cucrteM TMHENHBIX ypaBHEHUI
meTosoM Kpamepa, MeTo10M 00paTHOM MaTpuIlbl

5 Pemenue cuctem JIMHEWHBIX ypaBHEHUN MeTo1oM ['aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemnm.

6 Meron I'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHHIA.




Pa3nea 2. DiieMeHTBI BeKTOPHOI aaredpsbl. Bekrops!. JIunei-
HbIE OIEpalMy HaJl BEKTOpamu, UX cBoiicTBa. JluHeliHOE mpo-
CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHENHON KOM-
OuHaMu BEKTOpOB. JIMHEHHO HE3aBUCHUMBIE M JMHEHHO
3aBHUCH-

MBbIE CUCTEMbI BEKTOPOB.

[Tonatue OGa3uca NPOCTPAHCTBA I'€OMETPHUECKUX BEKTOPOB.
Koop- nunatel Bektopa. OpTOHOPMHUPOBaHHBIA  Oa3uc.
KonnuHeapHOCTh,  OPTOrOHAJIBHOCTE U KOMIUIAHAPHOCTh
BEKTOPOB.

CkansipHoe Ipou3BeIeHIUE BEKTOPOB U €ro CBOMCTBA. Y CIIOBHE
op-

TOTOHAJIBHOCTH BEKTOPOB. BeKTOpHOE MpOoM3BEACHUE IBYX
BEKTO- POB, €TI0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMmemianHOe IPOU3BEIEHUE TPEX BEKTOPOB U €ro CBoMcTBA. BhI-
yucieHue oObema Napajulelienunena U NUpamMuiabl. Y CIOBHE
KOM- IUIAHAapHOCTU BEKTOPOB. BhIUuCIEHHE CKalSIpHOTO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MPOU3BEACHUI BEKTOPOB, 3a/IaHHBIX
KOOpJMHATaAMU

B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneitble mpoctpaHcTBa. PasmepHocTh M 0azuc JUHEHHOIO
IIPO- CTPAHCTBA.

Marpuna nepexona ot 6asuca k 6asucy. [IpeodpazoBanue koop-
JMHAT BEKTOpa MpU U3MeHeHUH Oa3uca. JInHelHble onepaTopsl,
JefcTBUS ¢ TUHEHHbIMU ornepatopaMu. COOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUsI MATPHULIBI

12

Pa3nea 3. KommiiekcHbie 4YnucjIa 1 MHOTO4IeHbI MHOKECTBO
KOMIUIEKCHBIX yucesl. DopMbl 3aIUCH KOMITJIEKCHBIX YHCEl.
Jleii- cTBUS HaJ KOMIUIEKCHBIMM 4uclaMH. PasnoxeHue
MHOIO4JIEHa HA MHOKUTEIIN, OCHOBHAs TEOpEMa anreopsl

13

Pa3nes 4. AHasMTHYECKAsA TeOMETPHSA
Cucremsl koopauHaT. Pa3nuyHble THIBI ypaBHEHUH MJIOCKOCTH

14

PasznuuHble TUIIBI ypaBHEHUH TPSIMOM HA IIJIOCKOCTH U B
IIPOCTpaH- CTBE

15

B3anMHOe pacrionokeHue npsMbIX Ha INIOCKOCTU U B IIPOCTPAH-
cTBE. BhIuncienue paccTosHUN MEXy IBYMsI TOUKAMH, TOYKOMN
51 IIPSIMOM. Beruucnenue paccTostHus MEXKIY
CKPEIIHBAOIIMMHUCS

IpsAMBIMU. B3auMHO€E pacioyioxkeHue IIOCKOCTel. Berunciienue
PACCTOSIHUM MEXAY TOUYKOM M INTIOCKOCTBIO

16

KpuBble BTOpOTO TMOpsIKAa HX TEOMETPUYECKHE CBOWCTBA.
VYpaBHe- Hus dumnca, TunepOonsl, mapabonsl  Ooburee
ypaBHEHUE KpHUBOW BTOporo mnopszaka. [IpuBeneHune KpuBOH
BTOPOT'O MOpPs/IKA K KaHO-

HU4ecKoMy BHy. [loBepXHOCTH BTOPOro nopsiika

3.2.2.

Y4eOHO-MeTOAMYECKOE M HHPOPMALIMOHHOE 00ecTiedeHue

3.2.2.1. HopmatusHblie 1okyMeHTbI 1 'OCThI




®enepanbHblil 3ak0H 0T 29 nekadbps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanum» (¢ U3BMEHEHUSMU U JJONIOJHEHUSAMN);

®DenepanbHbIi TOCYJapCTBEHHBIH 00pa30BaTeNIbHBINA CTaHAAPT BICIIET0 00pa3oBaHus - Oa-
KasiaBpuart 1o HanpasieHuio noarotoBku 09.03.03 «IIpuknagnas nadopmatukay, yTBep-
JECHHBIN npuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Pocculickoit denepannn ot
19.09.2017 Ne 922

[Tpuka3 Munucrepcrsa oopazoBanust u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6 ytBep-
xaenuu [lopsiaka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIILHOCTH 110 00pa-
30BaTeJIbHBIM IIPOrpaMMaM BhICILIEr0 00pa3oBaHUs — IIporpaMMaM OakajaBpuara, porpam-
MaM CIELHATUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok npoBeeHus rocy1apCTBEHHOM UTOTOBOM aTTEeCTallUU 10 00pa30BaTeIbHbIM IIPO-
rpamMmaMm BbIcIIero 00pa30BaHus — IporpaMmaM OakajgaBpuaTa, IporpaMMam CreraaIuTeTa
U IporpaMMaM MarucTpaTypsl, yTBEpKACHHBIH npuka3oM MuHoOpHayku Poccun ot 29
nrons 2015 r. Ne 636;

[TonoxeHue o NpaKTUYECKOM NOArOTOBKE 00YyUaroIuXcsl, yTBEpKICHHOE pHKa3oM MuHuU-
CTepCTBa HAyKH U BbIcIIero oopazoBanus Poccuiickoit @enepanyu 1 MuHucTepcTBa npo-
cemienus Poccuiickoit @eneparuu ot 5 aprycra 2020 r. Ne 885/390;

VYcTaB U 1oKanbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM 1eATeNHOCTH U cepbl MPohecCHOHATBLHON 1EATEIbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIIKE ITPOrpaMMy OakajaBpHara (Jlajee - BbITYCKHUKH), MOTYT
OCYILECTBIIATh MPO(PECCUOHANBHYIO 1€ATEILHOCTb!

06 CBs13p, MHPOPMALIMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH (B chepe MpoeKTHpoBa-
HUS, pPa3pabOTKH, BHEAPEHUS U SKCIUTyaTalluu CPEJICTB BHIUMCINTEILHOM TEXHUKHU U UH(DOP-
MaIMOHHBIX CUCTEM, YIIPABIEHUS UX KU3HEHHBIM LIUKIIOM).

3.2.2.2. OcHoBHas1 JiuTepaTypa:

3abonorckuit B.C. JIuneiinas anredpa u aHaTuTHYECKast reoMeTpus (y4eOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Bsiciiee oOpa3oBa-
Hue: OakanaBpuar).

Cupotuna U.K. Jluneitnas anrebpa v aHaTUTUYECKAsi TEOMETPUSI: UHTEPAKTUBHBIN KypC:
yuebHoe mocobue st By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

Kypc nexuuit no nuHelHoi anredpe n aHaAIMTUYECKOU reoMeTpun: yuedHoe nocoodue. // Kya-
psasueB b.1O., Matsam B.1., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsiit pecypc.] (1ara odpa-
menust: 18.09.2023).

3.2.2.3. lomoJiHUTeJbHAsA JIUTEPATYpa:

Kpatkuit xypc BbICIIel MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4ed. - DIeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 «c¢. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

Jly6siruna, E. H. Jluneiinas anreOpa : yueOHOe mocobue st By30B / E. H. JlyOsiruna, E. M.
BeuromoB. — 2-e¢ u3n. — Mocksa : UznarensctBo IOpaiit, 2022. — 150 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10594-0. — Tekcr : anexkrponHslil // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495162

Opnosa, U. B. Jluneitnas anreOpa v aHaIUTUYECKAsi TEOMETPHS I SKOHOMHUCTOB : y4eOHUK
u npakTukyMm ais By3oB / M. B. Opnosa, B. B. Yrpo3os, E. C. ®unonoBa. — Mocksa :
WznarensctBo FOpaiit, 2023. — 370 c. — (Bricmiee oOpazoBanne). — ISBN 978-5-9916-
9556-5. — Tekcr : anexTponHslii // OOpasoBarenbHas miatdopma FOpaiit [caiit]. — URL:
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https://urait.ru/bcode/511080

4. Kpewmep, H. I1I. Jluneiinas anreOpa : yueOHUK 1 mpakTukyM s By3oB / H. III. Kpemep, M.
H. ®punman, . M. Tpumus ; nox penakuueit H. 1. Kpemepa. — 3-e usna., ucnp. u gomn. —
Mocksa : U3nparensctBo FOpaiit, 2024. — 422 c¢. — (Bricmiee oopazoanue). — ISBN 978-5-
534-08547-1. — Texkcr : anexTponHbIid / Obpa3zoBatensHas miargopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/535848

3.2.2.4. DJeKTpoHHbIE 00pa3oBaTebHbIE PECYPCHI

[TpoBenenue 3aHATHI U ATTECTAIM BO3MOYKHO B IMCTAHIIMOHHOM (OopMare ¢ MPUMEHEHUEM CH-
cTeMbl AucTaHIMoOHHOTO 00yueHus: yHuepcurera (CIIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTeMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pasnenam
IIPOrpaMMBbl:

Hasanue 0P

JInneliHas U BEKTOpHAs
anredpa

AHanuTHYECKask FEOMETPUS
Jlunetinas anredpa u
AHAIUTHUYECKAsi TEOMETPHUS

https://online.mospolytech.ru/course/view.php?id=3368

https://online.mospolytech.ru/local/crw/course.php?1d=2843
https://online.mospolytech.ru/course/view.php?1d=462

PazpabGorannbie DOP BKIIIOUatOT TPEHUPOBOUHBIE M HTOTOBbIE TECTHI.
[Topsinox mpoBeneHus: paboT B AMCTAHIMOHHOM (popMaTe yCTaHABIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOPa Mo yuyeOHOM paboTe 1/UiH LIEHTPOM yueOHO-METOINYeCKOil paboThI.

Kaxapiii cTygeHT obecriedeH WHANBUAYATbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOM
OMOJINOTEKE MOCKOBCKOIO ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMUECKHE MAaTepUalTbl B JIEKTPOHHOM BHUJIE, TIPEI-
CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTu4eckoro 0opazoBaHuUs»
(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3Hpie yueOHO-METOIMYECKHE M HH(OPMAIIMOHHBIC MAaTEPHUAJIBI TIPEICTABICHBI Ha CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB HHPOPMAITHOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTH « THTEpHET» JJIT OCBOCHHUS

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

3.2.2.5. JluneH3MOHHOE H CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe

obecrnieyeHue
N HaumeHoBaHu Pa3zpaboTunk HJocrynHocTh Ccpuika Ha  Ejunbii
¢ o (IMeH3NOHHOe, peectp POCCHICKHX
(mpaBoobaana- cB00OJHO pac- nporpamm st IBM u BJI
TeJlb) npocrpansiemoe) | (Ipu HAJTMYMH)
1| Astra 000 JIutiensnonHoe https://reestr.digital.gov.ru/re
Lin | "PYCBUTE S
ux Common X- ACTPA" str/305783/?sphrase_id=9540

11



https://urait.ru/bcode/511080
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/
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Edition

2 | MoiiO¢uc OO0OO "HOBBIE JIunieH3noHHOE https://reestr.digital.gov.ru/re
OBJIAYHBIE e
TEXHOJIOT " str/301558/?sphrase_id=9433
75
3.2.2.6. CoBpemMeHnHble npodeccHoHAIbHBIE 0a3bl JAHHBIX U HH(POPMAIUOHHbIE

CIIPpaBOYHbIC CHCTEMBbI

Ilepeyenns pecypcoB cetu UHTepHET, A0CTYNHBIX /IJIS OCBOEHUSI U CIUILIHHBI:

N HaumeHnoBanue Ccbuika Ha pecypc JocTynHocTh
NudopmannoHHO-cIpaBOYHbIE CHCTEMBbI
HoctynHa B cetn
Stack Overflow https://stackoverflow.com/ Nu- Tepuer 0e3
orpaHdye- HUM
Nudopmanmonsbie
Gopaar http://www.consultant.ru JHocTtynHo
pecypcenl Cetu
KoncynsrantlIroc
[Topran ®eaepaibHBIX TOCY-
apCTBEHHBIX 00pa30oBaTellb-
Aap P http://www.fgosvo.ru. HocrtymHo
HBIX CTAHJAapTOB BBICILIETO 00-
pa3oBaHus
DJ1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.com/ HoctyniHa B cetu

WUn- rtepuer 6e3

OrpaHuye- HUU

12


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
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/

IPR Books https://www.iprbookshop.ru/ | [JloctrynHa B cetu

Nu- Ttepuer 0Oe3
OTrpaHuye- HUl

IIpodeccnonanbHbie 6a3bl1 JaHHBIX

ba3a nanHbIX Hay4HOM 3J1€K- http://www.elibrary.ru JHocTymHo
TPOHHOU OUOIMOTEKU

(eLIBRARY.RU)

Web of Science Core http://webofscience.com HocrtymnHo
Collection —

noJIuTeMaTHIecKas pedepa-
TUBHO-OMOIIMoTrpadudeckas u
HayKoMmeTpuueckas (0nbmuo-
MeTpHuiecKas) 6a3a JaHHBIX

3.2.3. MarepuajbHO-TEXHHYECKOE o0ecriedeHne TUCIIUTIIHHbI

MarepuanabHO — TEXHUYECKast 0a3a YHUBEpCUTETa 00ECIICUNBACT MMPOBEIACHNUE BCEX BUIIOB
3aHHTI/II\/JI, npeayCMOTPCHHBIX y‘-IC6HI)IM IJIaHOM, U COOTBCTCTBYCT HeﬁCTByIOHII/IM CaHUTAapPHBIM U
NPOTHBOIIOXKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHbIM ay JTUTOPHBIM (POHAOM U MUCHOJIb-
3yeT y4eOHbIe ayTUTOPUH 13 0011ero (hoHIa YyHUBEPCUTETA.

[Tpy HEOOXOIMMOCTH /1715l MPOBEACHUS UHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUI HCIIOb3Y-
IOTCA KOMIIBIOTECPHLBIC KJIACChl YHUBCPCUTETA.

3.2.4. MeTtoauyeckue peKOMeHIAlUH
3.2.4.1. Meroauyeckue peKOMEHAALMHU ISl IPENOAABATE/Isl 10 OPraHU3aAL UK 00y4eHUsI

[Tpexne Bcero, cienyetr oOpaTuTh BHUMAaHHUE CTYAEHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
yaeMblii UMU MaTepHal He TpeOyeT Kakoi-In0o crienuanbHOM (JOMOIHUTEIbHOMN) TOATOTOBKH
BITOJIHE MOKET OBITh YCIIEUTHO U3YY€H, €CIIH CTYIEHThI Oy IyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIIHUE 33JaHUs U TT0JIb30BAThCS (MIPH HEOOXOJUMOCTH ) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTalluil B TEUEHUE KaXJ0ro cemecrtpa. Boiueamme B Kypc MaTeMaTHKU Pa3/eiibl SBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMsI OHU MPAKTUUYECKN OPUEHTHPOBAHBI, TaK KaK UMEIOT IIMPOKOE pac-
MPOCTPAaHEHUE I PEIIeHUs Pa3HOTO poja 3a7a4d BHYTPU CaMO MaTeMaTHKU U MPUKJIaIHbIX 3a-
nad. MIX ocBOEHHME MOMOXKET CTyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MMUCbMEHHYIO PeUb, YCIEIIHO MPUMEHATh HAKOIUIEHHbIE 3HaHUS B MpodeccnoHanbHOM
JESITEIbHOCTH.

HeoOxoaumo ¢ camoro Havasa 3aHSITUH peKOMEHJ0BaTh CTYI€HTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTpPA 1aTh CIIMCOK BOIIPOCOB AJIs TOATOTOBKH K 9K3aMEHY .

Ha nepBom 3aHsATHYN MO JUCHMILIUHE cleAyeT 0053aTenbHO MPOMH(GOPMUPOBATH CTY IEH-
TOB 0 BHJIE M (hOpME MPOMEKYTOYHOM aTTECTALIUH 110 TUCIUITIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JOIIYCKa K IIPOMEKYTOYHOU aTTECTALlUH, IPUMEHSAEMBIX BUIaX IPOMEXKYTOYHOTO KOH-
TPOJISL.

M3m05xeHne TEOPETUYECKOTO MaTepHalla JOJDKHO COMPOBOKIATHCS HIUTFOCTPATUBHBIMU
pUMepaMu, THIATEIbHO OTOOPaHHBIMHU IMPETIOIaBaTeNIeM TaK, YTOOBI TEXHUYECKHUE TPYAHOCTH U

BBIKJIIAJKH ITPU PCUHICHUH 3aJa4i HE OTBJICKAJIN OT I'NTaBHOI'O: OCMBICIICHHA UACU U CYTHU IIPUMCHA-
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eMbIX MeToJ10B. CllelyeT BCeria yKa3blBaTh IPUMEPBI IPAKTUUECKOIO IPUMEHEHMS pACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U GOpMYIL.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITH OPTaHU30BAHBI MIPEOIABATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPUOJUYECKOE BHIIIOJHEHHE CTYACHTaMU HEOOJBIION caMOCTOs -
TEJIHOM pabOThI B ay TUTOPHUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBarens, BenyIui IPaKTUUECKUE 3aHATHUS, TOJIKEH COTJIaCOBBIBAaTh y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenonaBaremnto cieayeT TOOMBATHCS CUCTEMATHYECKOW HENpPEephIBHOW Pa0dOThI CTYICH-
TOB B T€UEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CUIBHBIX CTYJICHTOB U MPUBJICKATh X K HAYYHOMN
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJaxX U KOHKypcax.

CTyaeHT A0KEeH OUlyIIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTeNsl B JOCTUKEHUH KOHEU-
HOTO pe3ysbTaTa: B MPUOOPETEHHHM OOYYarOIIMMUCS MPOYHBIX 3HAHWN, YMEHUH W BIIAJCHUA
HAKOIUICHHOM nH(OopManmei uid pelieHus 3a1ad B mpodeccnoHanbHOM e TeNbHOCTH.

3.2.4.1.1. Oo6pa3oBare/ibHbIE TEXHOJIOTUH

Bo3MoxHO mpoBeeHNe 3aHATHI U aTTECTalluil B AUCTAaHIIMOHHOM (opmare ¢ IPUMEHEHHUEM CH-
CTEMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTHKa» AIIEKTPOHHBIX 00pa3oBaTebHbBIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeaeHust paboT B TUCTAHIMOHHOM (popMaTe yCTaHABIMBAETCS OTIEJIbHBIMU Paciio-
PSOKEHUSIMU TIPOPEKTOPA IO yueOHOM paboTe M/Iih EHTPOM YIeOHO-METOINIECKOI paboTHI.

3.2.4.2. MeToanueckue yKa3aHus IS
o0yyammxcs 1no OCBOEHHIO
JTUCIHUILTHHBI

Pa3nes: 31eMeHTHI JIMHEHOH anredpbl

Matpuusl u onpeaenurtenu. IIpexne Bcero, CTyJeHT JOJKEH MOHATh, YTO MaTpULAd —
3TO Tabnuia yucen (IpudeM 3Ta Tabiaula MOXKeT UMETh OJIMHAKOBOE YMCIIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U MIPSIMOYTOJIBHOM), @ OTIPEAETUTEINb- 3TO YNCIIO, 3aIIMChIBAEMOE B BUJI€ KBAaIPATHOMN
TaOJIUIIBI, TO €CTh ONPEACTUTENH CYIIECTBYIOT TOIBKO Y KBaJIpaTHBIX MaTpPULL.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha ONEPALIMI0 YMHOKEHHUSI IPSMOYTOJIbHBIX MATPHI]
U TIOHATh, KAKUM MOJy4aeTcsl HOPsII0K MaTpHllbl — mpousBeeHus. OcOOEHHOCTh MaTPHI TAKXKe
COCTOMT B TOM, YTO ITPOU3BEACHNUE MATPHUIl HE IEPECTAHOBOYHO, TO ecThb AB # BA .Cnenyet 00s-
3aTeNbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxubiM siBrIsieTcst moHATHE 00paTHOM MaTpullbl. Hajo 3HaTh ycinoBue cyliecTBOBaHUS
00paTHOW MaTpHUILBl U AITOPUTM ee rmocTpoeHus. [locie ee BeIYMCICHUS 11€7€C000pa3HO AenaTh
POBEPKY NPABUILHOCTH PENIEH s, BBIIOIHUB ONEepaluio yMHOKeHus A~'4=E (10mKHa noiy-
YUTHCS €TMHUYHAS MaTPUIIA)

[Tpu u3ydyeHuu onpenenuTeneil HaJ0 YeTKO YCBOUTh MOHATHS MHUHOPA, aJIre0pandeckoro
JIOTIOTHEHUSI, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA ompeneiauTens. /s ocBOeHNs TEXHUKU BbIUUC-
JIeHUs ONpeeNuTeNel 1eaecoo0pa3Ho, BIOPAB MPOU3BOJIBHBIN ONPEAETUTENb BhIIIE TPETHETO
MOPSAJIKA, PACKPBITH €0 Pa3IMYHBIMU CIIOCOOAMU, MPUMEHSISI Pa3IokKEeHHEe U MO CTPOKaM U 1O
cronbiam. OOpaTuTe BHUMaHUE, KAaKUe CTPOKH (CTOJIOIBI) PeANOUTUTENbHEE BHIOUPATh JIJIs pac-
KPBITHS OTIPEAETUTENS, YTOObI YIPOCTUTH €ro Beiuucienne. Oco6eHHo 3(hPEeKTUBHO BHIUNCICHHE
OTIPENIeIUTEINS C TIOMOIIBIO AIEMEHTAPHBIX MPE0Opa30BaHUM, MPUBOISAIIUX €TI0 K TPEYyTroJIbHOMY
BUTTY.

[Tpu u3ydyeHuun peueHuid cucTeM JIMHEHHbIX anreOpandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMAHUE, IIPEXKIE BCErO, HA IOHATHE PEIIECHUS CUCTEMBI U YCIIOBHS CYIIECTBOBAHMS PEILIe-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUS MEX]ly PAHIOM MaTpPHIIbl, PAHOM PacIIMPEHHON MaTpPULIbI
CHCTEMBI M YUCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHE Ha YCIIOBHS IPUMEHEHMUS
dopmyn Kpamepa u metona obpaTtHoil MaTpullel. BHUMaTenbHO pazbepute MpUMEpHl pelieHHs
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IPOM3BOJILHBIX CHCTEM JIMHEWHBIX alredpanyecKkux ypaBHEHUH MeTojoM ["aycca (BBenenue Oa-
3UCHBIX U CBOOOJIHBIX IEPEMEHHBIX).
Pa3znes: DiieMeHTHI BeKTOPHOI ajredpbl

[Tpu n3ydeHun naHHOM TeMbl OOpaTUTE BHUMAaHUE Ha JUHEWHbBIE OlNEpaluy Haj BEKTO-
pamu, Ha MOHSTHSI TMHEWHOM He3aBUCUMOCTH U JIMHEHHOMN 3aBUCMMOCTH BEKTOPOB, Ha (PyHIaMeH-
TaJabHOE MOHATHE 0a3rca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHE BEeKTopa 1o O6as3ucy.

3HaTh OIpeseleHNE, FEOMETPUUECKHUE CBOMCTBA CKAJSIPHOI'O, BEKTOPHOI'O U CMEUIAaHHOIO
MIPOU3BEICHUS BEKTOPOB, (OPMYIIbI ISl UX BBIYUCIICHUS B BEKTOPHOIN U B KOOPJUHATHON opMe.
O0s13aTeNnbHO 3HAaTh U YMETh IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: kKoMIIeKCHBIE YMCJIa U MHOTOYJIEHBI

B atom pasznene, npex/e Bcero, Ha0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PaCIIH-
PEHHEM TMOHSTHS IEHCTBUTENBHBIX YHCEN, 3HATh ONpEAeIIeHHE U TPU (HOPMBI 3aIUCH KOMILIEKC-
HOrO 4wucha (aaredpanyecKyro, TPUrOHOMETPHYECKYIO U MOKa3aTeNbHYI0), TEOMETPUUYECKYIO HH-
TepHpeTa0 KOMIUIEKCHOTO YKCia U B3aUMHO-OHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMIUIEKCHBIX YUCENI U MHOXXECTBOM TOYEK KOMILIEKCHOH IIIOCKOCTU. 3HaTh Gopmymy Diiepa.
KommiekcHble 4nciia MOKHO M300pa)xaTh ¢ MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOH TTIOCKOCTH.
[ToaToMy omepaiuu cnoKeHus ¥ BBIYUTAHUS KOMIUIEKCHBIX YHCENl MOTYT ObITh CBEJICHBI K OTepa-
LUSIM CJIOKEHUSI U BBIUUTAHUSI COOTBETCTBYIOLUX BEKTOPOB.

Hazo 3HaTh 1 yMETh BBINIOJIHATH ONEpPAIli YMHOXKEHUS, IETICHUSI, BO3BEICHUS B MTOJIOKH-
TEJbHYIO CTENEHb KOMILIEKCHBIX YMCEN, 3allMCAHHBIX B TPUTOHOMETpUYECKOH (popme, n3Bieye-
HUSL KOPHS N-Of CTETIEHH W3 KOMIUIEKCHOT'O YHCIIA.

Cnenyer oOpaTuTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEJ SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JIF00as anreOpanyeckas oneparus HaJ KOMIUIEKCHBIMU YHCIIaMH HE BBIBOJIUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath paznuuHbie BUABI Pa3I0KEeHUsI MHOTOYWIEHAa Ha MHOXKUTEIH TS CIy4aeB, KO-
I/1a Cpey KOpHEN MHOTrO4JIeHa MOTYT OBbITh KpaTHbIE, KOMIIJIEKCHbIE KOPHU. DTH CBEJCHUS Oy 1y T
UCIIOJIb30BaThCS, HAPUMEpP, B MHTErPAJIbHOM HMCUWCIECHUU TIPHU BBIYMCICHHH WHTETPAJIOB OT
JIpOOHO-pALMOHAIBHBIX (DYHKUNN, IPU PEIIEHUN JUHEHHBIX OAHOPOJHBIX AU(epeHnanbHbIX
YpaBHEHU N-TO MOPSAJIKA C TOCTOSTHHBIMU KO HUITUECHTAMH.

Pa3znen: AnaauTnyeckasi reoMeTpusi

[Tpu n3yyeHNH aHATUTHYECKON N'€OMETPUH CIIEAYET, IPEXKIE BCETO, MOHATH, UTO €€ 3aJa4e  sB-
JSIETCSl U3YYEHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOILIN aHATUTUYECKUX METOJ0B aliredpsl u
MaTEMaTUYECKOT0 aHalu3a. B 0CHOBE Takoro noaxoza JeKUT METOJ KOOPIMHAT, BIIEPBbIE CUCTE-
Matuyecku npumeHeHHbIN P. JlekapTroM. OCHOBHBIEC TIOHITHSI T€OMETPHUH (TOUYKA, TpsiMasi, TJI0C-
KOCTh) SIBIIIFOTCSI HEOTIPEACIEMbIMH, U JJI1 UX OMUCAHHS MPUMEHSIETCS] aKCHOMAaTHYECKHI Me-
TOJ1, TIO3BOJISIONINM yCTaHOBUTH B3aUMHO OJJTHO3HAYHOE COOTBETCTBHE MEXK/1y MHOKECTBOM TOUEK
OpSAMOM U MHOKECTBOM JICHCTBUTEIBHBIX YHCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpIHMHAT.
Hazno yetko ycBoUThH pa3ianuHble GOPMbI ypaBHEHUN MPSIMON U TNIOCKOCTH YMETh MEPEXOAUTH OT
oJtHOU (opMbl K Apyroi. ClieayeT OCMBICIUTh U YCIIEIIHO NMPUMEHSATh PEIIEHUS KIaCCHUECKUX
3a]a4 aHAIUTUYECKON reOMeTpUHM O B3aUMHOM DPACIIOJIOKEHMM MPSIMBIX U IUIOCKOCTEH, yMEThb
OTIPEICIISATh YTIbl U PACCTOSHUS MEXKAY PA3IUYHBIMUA T€OMETPUUECKUMU O0BEKTAMHU.

OTMmeTHM B 3aKJIIOYEHHUE, YTO YCIEIIHOE U3yUYeHHe AUCHUILUINHBI «JIuHelHas anrebpay,
nproOpeTeHNne HeOOXOIMMBIX KOMITIETEHIINN, YMEHUHN U HABBIKOB BIIQJICHUS MAaTeMAaTHUECKUM afl-
mapaToMm TpeOyeT OT CTYIECHTOB OOJIBIION CaMOCTOSTENbHOU paboThl. OOpaTuTe BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUH C YUEOHBIM ILia-
HOM, 0OOJIBIIIE€ YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUIbI Ay IUTOPHBIX 3aHATUH.
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3.2.5. DoH/1 OLICHOYHBIX CPE/ICTB

@DOoH/I OIICHOUHBIX CPENICTB MpeacTanieH B [Ipmiokenun 2 k paboueil mporpaMme U BKIIOYaeT
paszaesl:

1. MeTo/1bl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB 00yUEHUS

2 [llkana ¥ KpUTEPUH OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OueHouHble CpeAcTBa

3.1. Tekymuii KOHTPOIb

3.2. [IpomexyTouHas aTTecTalus
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Ilpunoswcenue 1

TeMaTn4yecKkuii IVIaH COAEPKAHUA TUCHUILIUHBI «/InHelHas aaredpay»
10 HANIPABJICHUIO NMOATOTOBKH
09.03.03 «IIpuxkaagHass THPOPMATHKA»
HanpasnenHocts (mpoduiib MOATOTOBKN)
NudopmanuoHHbIe TEXHOJIOTHH YIIPABJIEHUSA OU3HECOM
®opma 00y4yeHHUsA: OYHASA
I'ox natdopa: 2025/2026

(bakanasp)
Buabl yueOHoil padoThl,
BKJIIOYASl CAMOCTOSITEJILHYIO Buabi camocrosiTeibHOIM Dopm
bl
Pasnen ? E padoTy CTy1eHTOB, padorsl CTy1eHTOB aTTecT
% E M TPYA0EMKOCTH B 4acax a-
@)
n/ C K
n J | II/IC | Jla K. K. | PTP | Pedepa | K/ | O | 3
P C
0 P. II. T p
C P
IlepBbIii cemecTp
Pa3pnen 1. DiaemMeHThI JTUHEHHOH aJ1-
1.1 redpul Mampuyul, deticmsust HA0 Mampu- 1 1 2 2 3
yamu.
Omnpenenureny, KX CBONCTBA U BBIUKCIIE-
Hue. MaTpuyHas 3ammuch CUCTEMBbI JTMHEH-
12 L 1| 2 2 3 +
HBIX YpaBHEHUH.
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Boinaua zaganuii PI'P Ne 1 o
JUHEHHOoM ajareope .

1.3

OOpaTtHas MaTpuila U €€ BBIYUCIICHHUE.
Mar- puyHas 3anuch CUCTEMBI JINHENHBIX
ypaB- HEHUM.

1.4

CucreMbl TUHEHHBIX aNTeOpandecKux
ypaBHEHUM, OCHOBHBIC IMOHATHS U
ompee- Jienus. Pemienne cucrem
JIMHEWHBIX ypaB- HEHUH METOJ0M
Kpamepa, meTooM 00paT- HOM MaTpHUIIbI

1.5

Pemrenne cucreM TMHEHHBIX ypaBHEHUN
MeroaoM ['aycca. Panr maTpunsl.
Teopema Kponekepa — Kanemum.

1.6

Meton I'aycca B IpOM3BOJIBHBIX CHCTEMAX
JUHEHHBIX ypaBHEeHUH. OAHOPOHBIE CHU-
CTEMBI JIMHEWHBIX YPaBHEHUN.
CamocrosiTesibHas padora Nel B
ay/INTO- PUH 110 JIMHEHHOM ajredpe

1.7

Bektopel. JIuHelHble omepanuu  Haj
BEKTO- paMM, UX CBOHCTBAa. JIuHelHbIE
KOMOWHA- 1[UH BEKTOpoB. JluHelHO
HE3aBUCUMbBIE W JIMHEWHO 3aBUCHUMBIC
CHUCTEMBI BEKTOPOB.

Boiiaua  3aganmii . PT'P Ne2 1o
BEKTOPHOM ajiredpe.

1.8

[Tonarue O6aszuca. KoopauHaTs
BEKTOpA.

KOJ'IJ'H/IHeapHOCTI), OPTOTOHAJIBHOCTH
KOM- INIaHaPHOCTE BEKTOPOB.
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1.9

CkansipHO€ TNPOU3BEICHHE BEKTOPOB U
ero cBoicTBa. BekTopHoe mpou3BeacHuE
JIByX BEKTOPOB, €r0 CBOWCTBA.

1.10

CmemanHoe IIPOU3BE/ICHNE Tpex
BEKTOPOB U €ro cBocTBa. Brruucienue
o0beMa ma- pajuienenunena. YcioBue
KOJUIMHEApHO- CTH, OPTOrOHAJbHOCTU U
KOMIUIaHAPHOCTHU BEKTOPOB.
OpTOHOPMUPOBAHHBIH Oasmuc.
Boruncnenue ckaispHOro, BEKTOPHOTO U
CMEIIIaHHOTO TIPOU3BEIEHUN BEKTOPOB,
3a- JAHHBIX KOOpIWHATaMHU B
OpPTOHOPMHPO- BaHHOM Oazuce.
CamocrositeibHass paGora Ne 2 B
ayJIMTO- PUM N0 BEKTOPHOI1 ajredpe

10

JIuneiitnpie mpocTpaHcTBa. PasMepHOCTH
1 6a3uC TMHEHHOTO MPOCTPAHCTBA.
Matpuna nepexona ot 6a3uca k 6asucy
npeoOpa3oBaHKe KOOPAUHAT BEKTOpa MpH
u3MeHeHuu  Oaswuca. CoOcTBeHHBIE
BEKTOPbl M COOCTBEHHBIE 3HAYCHHUS
JIMHEMHOTO OIle- paropa.

11

1.12

Paszgen 3. KomniekcHbIe YHCJIA 1 MHO-
ro4wieHbl MHOKECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3alUCH  KOMILJIEKCHBIX
yucen. Onepauuu HaJ KOMIUIEKCHBIMHU
yuciaaMu. PasjiokeHre MHOrodjeHa Ha
MHOKHUTEIH OCHOBHAsI TeOpeMa alreOpsl

12

1.13

Pa3nen 4. AnanuTnyeckasi reoMmeTpus
Cucrempl koopAuHAT. Pa3nuuHble THUIIBI
YPaBHEHUH IJIOCKOCTH

13
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Bobiiaua 3aganuii PI'P Ne3 mo
AHAJIMTH- Y€CKOIl TeOMeTPUH

1.14

Paznuunbple TUMNBI ypaBHEHUW MPsIMOM
Ha

IIJIOCKOCTH M B IIPOCTPAHCTBE

14

1.15

B3anMmHOe pacnosnokeHue npsMbIX Ha
IJIOC- KOCTU M B IMPOCTPAHCTBE.
Brruucnenue pac- CTOSHHUM MEXY ABYMsI
TOYKaMH, TOYKOH M mpsiMoi. B3aumnHoe
pacIoiokKEHNE IJTIOCKO- CTEH.
Brluucnenue paccTosHMl MEXay TOY-
KO U IIJIOCKOCTBIO

CamocrositesibHass padora Ne 3 B
ayJUTO- PHH N0 AHAIUTHYECKOH
reoMeTpuu

15

1.16

Kpussie BTOPOTO nopsiiKa HX
reoMeTpuye- CKUE CBOKMCTBA. Y PaBHEHUS
AITUTICA, TH- TIepOoITbl, Tapaboinsl Ob1ee
YpaBHEHUE KPUBOM BTOPOTO TMOpSAJIKa.
[IpuBeneHre KpUBBIX BTOPOro MOpsAJIKa K
KaHOHMYe- ckoMmy Buay. lloBepxHocTn
BTOPOTO MO- PsijiKa

16

®opMma aTTecTanuu

18

21

Bcero yacos nmo gucuminae
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TeMaTn4yecKuil IVIaH COACPKAHUA IUCHUILIUHBI «JIMHeHHas
ajredpa» 1o HaNpPaBJICHUIO MOATOTOBKH
09.03.03 «IIpuxkaagHass THPOPMATHKA»
HanpasnenHocts (mpoduiib MOATOTOBKN)
NudopmanuoHHbIe TEXHOJOTHH YIIPABJIEHUSA OU3HECOM
®opma 00y4eHHUSI: 0OUHO-3204HAS

I'ox natdopa: 2025/2026

(bakanasp)
Buabl yueOHoii padoThl,
BKJIIOYASl CAMOCTOSITEJILHYIO Buabi camocrosiTebHOIM Dopm
bl
®
Pasien ? z padoTy CTy1eHTOB, padorsl CTyieHTOB aTTecT
2] -
= E H TPY/10€MKOCTh B 4acax a- IHu
@)
n/ C K
n J | II/IC | Jla K. K. | PTP | Pedepa | K/ | O | 3
P C
0 P. II. T p
C P
IlepBbIii cemecTp
Pa3zpnen 1. DiemMeHThI JTUHEHHOH aJ1-
1.1 | redpwsl Mampuyw, deticmsus Hao mampu- 1 1 1 2 5
yamu.
Onpenenuteny, IX CBONCTBA M BBIUUCIIC-
HHe. MaTpHuyHas 3a1UCh CUCTEMBI JIMHEH -
12 PIFHa: 1| 2 2 5 +
HBIX YpaBHEHUH.
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Boinaua zaganuii PI'P Ne 1 o
JUHEHHOoM ajareope .

1.3

OOpaTtHas MaTpuila U €€ BBIYUCIICHHUE.
Mar- puyHas 3anuch CUCTEMBI JIMHENHBIX
ypaB- HEHUM.

1.4

CucreMbl TUHEHHBIX aNTeOpandecKux
ypaBHEHUM, OCHOBHBIC IMOHATHS U
ompee- Jienus. Pemienne cucrem
JIMHEWHBIX ypaB- HEHUH METOJ0M
Kpamepa, meTooM 00paT- HOM MaTpHUIIbI

1.5

Pemrenne cucreM TMHEHHBIX ypaBHEHUN
MeroaoM ['aycca. Panr maTpunsl.
Teopema Kponekepa — Kanemum.

1.6

Meton I'aycca B IpOM3BOJIBHBIX CHCTEMAX
JUHEHHBIX ypaBHEeHUH. OAHOPOHBIE CHU-
CTEMBI JIMHEWHBIX YPaBHEHUN.
CamocrosiTesibHas padora Nel B
ay/INTO- PUH 110 JIMHEHHOM ajredpe

1.7

Bektopel. JIuHelHble omepanuu  Haj
BEKTO- paMM, UX CBOHCTBAa. JIuHelHbIE
KOMOWHA- 1[UH BEKTOpoB. JluHelHO
HE3aBUCUMbBIE W JIMHEWHO 3aBUCHUMBIC
CHUCTEMBI BEKTOPOB.

Boiiaua  3aganmii . PT'P Ne2 1o
BEKTOPHOM ajiredpe.

1.8

[Tonarue O6aszuca. KoopauHaTs
BEKTOpA.

KOJ'IJ'H/IHeapHOCTI), OPTOTOHAJIBHOCTH
KOM- INIaHaPHOCTE BEKTOPOB.
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1.9

CkansipHO€ TNPOU3BEICHHE BEKTOPOB U
ero cBoicTBa. BekTopHoe mpou3BeacHuE
JIByX BEKTOPOB, €r0 CBOWCTBA.

1.10

CmemanHoe IIPOU3BE/ICHNE Tpex
BEKTOPOB U €ro cBocTBa. Brruucienue
o0beMa ma- pajuienenunena. YcioBue
KOJUIMHEApHO- CTH, OPTOrOHAJbHOCTU U
KOMIUIaHAPHOCTHU BEKTOPOB.
OpTOHOPMUPOBAHHBIH Oasmuc.
Boruncnenue ckaispHOro, BEKTOPHOTO U
CMEIIIaHHOTO TIPOU3BEIEHUN BEKTOPOB,
3a- JAHHBIX KOOpIWHATaMHU B
OpPTOHOPMHPO- BaHHOM Oazuce.
CamocrositeibHass paGora Ne 2 B
ayJIMTO- PUM N0 BEKTOPHOI1 ajredpe

10

JIuneiitnpie mpocTpaHcTBa. PasMepHOCTH
1 6a3uC TMHEHHOTO MPOCTPAHCTBA.
Matpuna nepexona ot 6a3uca k 6asucy
npeoOpa3oBaHKe KOOPAUHAT BEKTOpa MpH
u3MeHeHuu  Oaswuca. CoOcTBeHHBIE
BEKTOPbl M COOCTBEHHBIE 3HAYCHHUS
JIMHEMHOTO OIle- paropa.

11

1.12

Paszgen 3. KomniekcHbIe YHCJIA 1 MHO-
ro4wieHbl MHOKECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3alUCH  KOMILJIEKCHBIX
yucen. Onepauuu HaJ KOMIUIEKCHBIMHU
yuciaaMu. PasjiokeHre MHOrodjeHa Ha
MHOKHUTEIH OCHOBHAsI TeOpeMa alreOpsl

12

1.13

Pa3nen 4. AnanuTnyeckasi reoMmeTpus
Cucrempl koopAuHAT. Pa3nuuHble THUIIBI
YPaBHEHUH IJIOCKOCTH

13
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Bbiiaua 3aganuii PI'P Ne3 mo
AHAJIMTH- Y€CKOIl TeOMeTPUH

1.14

Paznuunbple TUNBI ypaBHEHUN MPsIMOMN
Ha

IIJIOCKOCTH M B IIPOCTPAHCTBE

14

1.15

B3anMmHOe pacnosnokeHue npsMbIX Ha
IJIOC- KOCTU M B IMPOCTPAHCTBE.
Brruucnenue pac- CTOSHHUM MEXY ABYMsI
TOYKaMH, TOYKOH W mpsiMod. B3aumnHoe
pacIoiokKEHNE IJTIOCKO- CTEH.
Brluucnenue paccTosHHMl MEXay TOY-
KO U IIJIOCKOCTBIO

CamocrositesibHass padora Ne 3 B
ayuTo- PHH MO0 AHAJUTHYECKOI
reoMeTpuu

15

1.16

Kpuseie BTOPOTO MOpsIIKA ux
reoOMeTpUYe- CKUE CBOMCTBA. Y PaBHCHHS
AITUTICA, TH- IepOoITbl, Tapaboinsl Ob1ee
ypaBHEHHE KPHBOW BTOPOTO MOPSIKA.
[IpuBeneHNne KPUBBIX BTOPOTO MOPSIIKA K
KaHOHW4Ye- ckoMmy Buay. [loBepxHOocTH
BTOPOTO T0- psIKa

16

®opMma aTTecTanuu

18

21

Bcero yacos nmo gucuminae
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Ipunooiwcenue 2

®OH/I OHIEHOYHBIX CPEACTB
MO JUCHUATLTAHE

«/Iunernas ajaredopa»

Hamnpasnenue noarotosku: 09.03.03 «IIpukinannas napopmMaTuka.
[Tpodwis: «MTHGOPMALIMOHHBIE TEXHOJIOTUN YIIPABICHUS OU3HECOMY.

Kadenpa: «MaremaTrka

1. MeToabl KOHTPOJISI U OLIEHNBAHUA Pe3yJIbTATOB 00y4eHUsl

J1J1st KOHTPOJISI YCIIEBAaeMOCTH M KaueCTBA OCBOCHHUS TUCIIUTUIMHBI HACTOSIIIEH MPOTrpaMmMoin
MPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCreBaeMOCTH (TEKYIIHI KOHTPOIIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIkajia 1 KPUTEPHH OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUSs

dopmMa NPOMEKYTOUHOI ATTeCTANHN: IK3aMeH

[TpomexyTouHas arrectanus o0yyaronuxcs B opMe 3K3aMeHa MPOBOJUTCS 110 Pe3yJibTaTaM
BBITNIOJTHEHMSI BCEX BUJIOB y4eOHOM pabOoThI, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JJAHHOW IUCLHU-
IUIMHE, TIPU TOM YUYHWTBIBAIOTCS PE3YJIBTATHl TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TEUYEHHE CeE-
MecTpa. OneHKa cTeneHu AOCTUKEHUs 00y4arolIMMKCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOyueHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOAO0M JKCIIepT-
HOM oueHKH. [1o uroram npomeKyTo4HOM aTTeCTaluy MO AUCLUIUIMHE BBICTABISETCSA OLICHKA «OT-
JIUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHO» UIIU «HEYIOBIETBOPUTEIBLHO.

[Ikana oneHuBaHUA Onucanue

BrimonHeHs! Bce 00s13aTeIbHbIE YCJIOBHS MOATOTOBKH CTY-
JAeHTAa K MPOMEKYTOYHOH aTTeCTAllMH, TPEIYCMOTPEHHBIC
porpamMMoil AucUIUIMHBL CTyIEeHT IEMOHCTPHUPYET COOTBET-
CTBWIEC 3HAaHUI, yMEHUI, HABBIKOB ITOKA3aTEISIM, TPHBEICHHBIM
OtimyHo B Taliumax, oOmnepupyeT MPUOOPETEHHBIMH 3HAHUSIMH,
YMEHUSMH, HaBBIKAMH, MPHUMEHSET WX B CHTYaIHsIx
MOBBIIIEHHON CIIOKHO- cTU. [Ipr ’TOM MOTYT OBITH JOMYIIIEHBI
HE3HAUUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHs IpHU
NepeHoce 3HAaHUM M yMEHUl Ha HOBBIE, HECTaHJapTHHIE
3aJauu.

BrimonHeHs! Bce 00s13aTe/IbHbIE YCJIOBHSA MOJATOTOBKH CTY-
JeHTa K NMPOMEKYTOYHOH aTTecTAlMM, NPEIYyCMOTPCHHBIC
nporpamMmoil AuctMIuIMHbL. CTYAEHT IEMOHCTPHPYET COOTBET-
CTBHE 3HAHUH, YMCHHUH, HABBIKOB TIOKA3aTEIISIM, TPUBEACHHBIM
B Tal0nMuax, omepupyer NPUOOPETCHHBIMH 3HAHHIMH,
YMEHHSIMH,

Xopouio
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HaBbIKAaMH. B TO ke BpEMA 1pU OTBCTC JOMYCKACT
HECYHICCTBCH- HBIC IOrpCIIHOCTH, 3aJadyud pemact C
HEAO0YCTAaMM, HC BJIMAIO- IIMMH Ha O6H_[I/II71 X0 pCLICHUS.

y,[[OBJIGTBOpI/ITeJ'IBHO

Brinonnens! Bce o0si3aTe/ibHbIE YCJI0OBHS MOATOTOBKHU CTY-
JAeHTa K NMPOMEKYTOUYHOH aTTecTalMu, MPeayCMOTPEHHbBIE
porpaMMoil AucuUIUIUHbL. CTYJEHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHHI, HABBIKOB I10KA3aTeNsIM, IPUBEICHHBIM
B TaliuIax, oOmepupyeT MNPUOOPETEHHBIMH 3HAHUSIMH,
yMEHHSIMH, HaBbIkaMu. Ho mokasbIBaeT Heriyookue 3HaHus,
Ipyd OTBETE HE JOMycKaeT TrpyObIXx OIMOOK WU
MpPOTUBOpEYUii, oOgHaKO B (Op- MYJIUPOBAHMM OTBETa
OTCYTCTBYET  JOJDKHasi CBSI3b ~ MEXIy aHa-  JIM30M,
apryMeHTalell ¥ BbIBOJAMH, B pEHICHHH 3aJa4 MOTYT
coJiep>kaThCsl TpyObie OmuUOKU. J{s monydeHus MpaBUIbLHOTO
OT- BE€Ta TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BbinonHeHsl o00s13aTe/IbHBbIE YCJI0BHS NOATOTOBKHU CTYy-
JAEHTA K MPOMEKYTOYHON aTTecTaluM, NPEAyCMOTPEHHBIE
nporpammon nucumiuiaesl, MJIM ctyneHT neMoHCcTpupyer He-
MOJJHOE  COOTBETCTBME  3HAHMI,  yMEHHUIl,  HABBIKOB
MPUBEACHHBIM B Ta0NMIaX, JOMYCKAOTCS 3HAYUTEIbHBIE
OLIMOKH, MPOSBISAETCA OTCYTCTBHE 3HAHUN, YMEHUI, HABBIKOB
[0 psALy IOKa3aTesIel, CTYAEHT MCIBITHIBAECT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU OlIEpU- POBAHUU 3HAHUSMU U YMECHUSMH.

7.3. OueHO4YHBbIE CPEACTBA

Hepeqenb OIICHOYHBIX CPEACTB IO TUCHUIIJINHE

«JIunelinas aareopa

Ne Hanweropatiie Kparkast xapakTepucTHKa OlIEHOYHOTO Hpencrapnere oue-
OLICHOYHOI'O HOYHOTO CpE/ICTBA B
7 cpen- cTBa cpeacTBa DOC
i
1 KoHntponbHas Cpencrtso MIPOBEPKHU YMEHHU Kommiekt
(ca- MPUMEHSTh MOJyYEeHHbIE 3HAHUS IS KOHTPOJITb- HBIX
MOCTOSITEIbHAs ) pelleHrs 3ajad OINpeAesIeHHOro THula 3a/laHui o Ba-
pabota 0 TeMe WU pa3- ey puaHTam
(KP)
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Pacuerno- CpenctBo IIPOBEPKU yMEHUU Kommuiexr
rpadu- yeckast MPUMEHSTh [OJIY4YEHHbIE 3HAHUS 110 3a]1aH
pabora 3apaHee OIlpejie- JICHHON METOAUKE JUIs Uil U1t
pelieHus 3aad MM 3aJaHuil 110 BBITIOJIHEHMS pac-
(PTP) MOJYJIIO WJIM AUCLIU- TUIMHE B LIEJIOM. YETHO-
rpadguyeckoit
paboThI

VYerHbli onpoc

CpencTBO KOHTPOJIS,, OPraHM30BaHHOE
KaK cnenuaabHas Oecena
[EJarOrMYecKoro  pa-  OOTHHKA ¢

Bompocs o

co- 00ydJaronmMcsi Ha TeMbI, CBsI- 3aHHBIE C TeMam/paszaesam
OecenoBaHue, M3y4yaeMol JMCIMIUIMHOW, U  pac- JIAC- IUIUIMHBI
YO) CYNTAHHOE HA BBIACHEHHE 00beMa
3HaHUI oOyuarorerocs o
OITPENIEIICHHOMY pa3-
Jiey, TeMe, mpo0seMe U T.II
Cucrema cTaHIapTU3UPOBAHHBIX
Tect 3aJJaHNH, TTO3BOJISIONIAS Donn
(T) ABTOMATHU3UP TECTOBBIX
O- BaTb IIPOLCAYPY HU3MCPCHUS YPOBHA 3aJ[aHui
3Ha-
HUW ¥ YMEHHH 00yJaromerocs.
Ok3aMeHalMoHHbl | CpeacTBO MPOBEPKH 3HAHUN, YMEHUH, DK3aMEeHaIlMOHHbIE
€ OmIIeTsl HaBBIKOB. MOXKET BKIIOYATh KOMIUIEKC OWIIETHI.
(9B) T€O- PETUYECKUX BOvl'IpOCOB, 3azad, lllKana oreHHBaRNs
MpaKTUYe- CKUX 3aJaHUMN.
u npoueaypa
IIPUMEHE- HUSL.
[TpomesxxyTouHas Ox3ameH (3 ) 1) yctaO (Y)

- 1A
arrecra- uus (ITA) 2) muceMenHo (IT)

7.3.1. Tekymumii KOHTPOJIb

OLeHOYHBIE CPESICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B opMe OITAHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOSHUST 00YJAIOIIMMUCS Pa3/IeioB
JUACUMIUINHBL, ipreM PI'P.

Coaepsxanue pacyeTHO-rpauyeckon padoTsl.

Pacuerno-rpadguyeckas padora Nel no 1uHeliHoM anredpe.

Kpatkoe comeprkanue pacueTHO-rpadudeckoil paboThI:

Matpuibl U onpeaenuTeny. Perienne cucreM TUHEHHBIX anreOpandeckux ypaBHEHH METoJaMu
I"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuerHo-rpaduyeckas padora Ne2 nmo BeKTOpPHOIi ajiredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil paboThI:

BekTtopsl, aelictBus Haj BekTopamu. CKajasipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadpuyeckas padbora Ne3 o aHaIMTHYECKOIl reOMEeTPHH.

Kpatkoe coneprxanue pacdeTHO-TpaduuecKkoi paboThI:
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Paznuunble BUIb ypaBHEHUH IPSAMOM U INIOCKOCTH. B3auMHOe paconokeHue NpsMbIX Ha IMITOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmuiekT 3amaHuid 1J151 BLINOJTHEHUS
pacuyeTHo-rpapuyeckux pador (PI'P)

no pucuuniviae Jingennas ajareopa
(HauMEHOBaHUE JAUCLHUIUTHBI)

Komnnexm 3a0anuii 015 evinoinenus paciemuo-zpagpuueckux pavom (PIP)

PI'P Nel, uacmp 1
-1 0
3amanue Nel. Jlausr Matpuisl A = 2

S W =

1
4
Boinonauts geiicteust: A + 8B .

3ayanme Ne2. [pogomkuts namHoe Matpuanoe paserctso (2A+3B)° —44> —6A4B = ...

U IIPOBEPUTH €ro Uil MAaTpul A U B U3 IepBOro 3aJaHusl.
3ananne No3. BEIYUCAUT ONPEACTUTEND ABYMS CIIOCO0AMHU: PAa3JIOKEHHEM TI0 MIEPBOH CTPOKE U pa3ioKeHHUEM
IO TIEPBOMY CTOJIOILY.

0 -1 2
2 1 -1
I -1 1
11 -2 1

3amanue Ned. Jlist JaHHOUM MaTpPHUIBI HAWTH 00paTHYIO MaTpuily. CaenaTh MpOBEPKY.

—_— O

I 0 2
1 1 0f.
-1 2 3

3ananue NoS. Pennuth matpuunoe ypapaenne AXB = C (naittu X). Cnenath npoBepky.

Ay

3apmanue Ne6. HaiiTu paHr MaTpHIsl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15

3 -8 2 6 20

PI'P Nel, 3adanus no peuwieHuio cucmem JUHEHHbIX A12e0PaudecKux ypasHeHuil
3amanue Nel. Pemmutes cuctemy meromom Kpamepa. Crnenats mpoBepKy.
X +4x, —x; =-2
2x, +2x, +3x, =7
3x,+6x,—2x, =1
3amanue No2. Permuthb cuctemy u3 Nel MeTo1oM 0OpaTHON MaTpHIIBL.
3apanue Ne3. Pemuts cucremy u3 Nel metogom ["aycca.
3aganue Ne4. Pemuth HEOMHOPOIHYIO CCTeMy MeToaoM [ 'aycca. HaiiTu obmiee penienne u 9acTHOE pPEIIeHNE.
X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x, =11

3aganue No5. Pemuth omHOpOIHYIO ccTeMy MeToaoM ['aycca. Haittu obmiee pemenne u OCP.
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2x, +6x, —=9x; - 9x, =0
4x, —=5x;+x, =0
3x,4+3x, —7x;,—4x,=0"
X, —3x,+2x,+5x, =0
PI'P Nel, uwacmb 2
3amanune Nel. IlokazaTh, YTO BEKTOPHI m R E, [_7 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTh BEKTOp

o stomy Gasucy: m =(1,—-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).
3asanue Ne2. JlaHbl BEKTOpsl 71 U N . BBIACHUTH — KOJUIMHEAPHDI JIK BEKTOPBI d U E .

m=(28,-8,8),1=(-21,6,-6), a=2m+n,b=2n—m.

3aganne Ne3. Haiitn | a | , €CIIN |n_1| = 6\/5, ﬁ| =2, (n_ft/,\ﬁ) =135, a =6n —m.
Bamanue Ned. Jlan A ABC . Haittu £ B, eciu A(1;-1;2),B(3;3;2),C(7;1;2).
3aganue NoS. Ilpu kakux 'x' BEKTOpbl d U b MepIeHUKYIISPHbI?

a=(x;1;-4),b =(x-3:;12;x).
3ananne Ne6. HaiiTu niomaas napajiienorpaMmma, HOCTPOSHHOTO Ha BeKTopax d u b .

m|=12,

_ A V4
a=2m-5n,b=m+n, ﬁ|=3,(n_¢,ﬁ)=g.

3aganue No7. Haiitu momans Tpeyronbanka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananme Ne8. JlaHkl BekTopsl @, b, C . BRIACHHTH — KOMIUTAHAPHEI JTH BEKTOPHI. ECITH BEKTOPHI He

KOMILUTaHAPHEI, TO HAHTH 00BbeM TIapajienenuresia, TOCTPOEHHOTo Ha BeKTopax d, b, C u onpenenuts —
KaKyro TPOWKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0;1).
Baganme Ne9. [lnst nuueiiHoro ormepatopa A 3agaHsl 00pasbl 6asucHbIX dnementoB Ae,, Ae,, Ae,.
3anmcats MaTpHIly onepatopa 4 B 6asuce €, €,, €, U HalTH 06pa3

JJIEMEHTa X .
Ae =7e +3e,—2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
X=2¢e,—4e, +e,.

3ananue Nel0. Haiitu coOcTBeHHBIEC 3HAUEHHS M COOCTBEHHBIE BEKTOPHI IMHEHHOIO OIlepaTopa, 3aJaHHOTO B

. -4 1
HEKoTOopoM Oasuce matpureii 4 = 7 o]

PI'P Ne 1, yacmo 3

3ajnanue Nel. IIpsmas [ , TPOXOAHT Yepe3 TouKy A mapamiensHo BekTopy g . IIpsivas [ , TIPOXOJHMT Yepe3
Touky B nepnenmukyaspHo Bektopy /1 . HaliTu TouKy mepecedeHns NpsMbIX U yroid MEXIy HUMH, €CIIU
A(3;5),4 (1;3), B(0;5),n(-3;4).

3ajganue Ne2. Jlana npsimast [ , - IIpsimas [ , TPOXOJHUT Yepe3 TOYKU A n B . Haiiti paccTosiHUE OT TOYKH
nepecedyeHus npsivbix [, u [, 1o npsivoit /.

l, :{;z;fif A(4;0), B(7;3), 1,:9x—12y+2=0.

3ananue Ne3. Haiitu paccrostane ot Toukn M o J0 IJIOCKOCTH (X , IPOXoAsiiei uepe3 Touky A
nepnenauKynspHo Bektopy 1, ecmu M (0; 1;7), A(Q2;-1;4), 7 (6;22;-3).

Baganue No4. HaiiTi yrosi Mexy IIIOCKOCTBIO (X ¥ ILIOCKOCTBIO 3, IPOXOJIAIIEH Yepe3 TOUKH A,BunC,

ecmn & :5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1). 20



3aganue NoS. 3anmcaTh KAHOHMYECKUE YPAaBHEHHUS IPSMOH, 3aJaHHOW OOIINMH YpaBHEHUSIMH.
x+2y-9z-10=0;
{3x+4y+82—2420.
3ananue Ne6. Haiit Touky mepecedeHust npaMoii [ ¥ IUIOCKOCTM (X M yTOJl MEXKILy HUMH.

l_x+2_y_z—1

3 4 -2
Baganue Ne7. Ilpsimass [, mpoxonurt yepes touku A u B. Ilpsmast [, mpoxoaurt yepes Touky M

a:x+2y-3z-12=0.

NEPNEHAUKYISIPHO IIIOCKOCTH X . Haiitu YToJa MEXKAy NpAMbIMU ll u lz 1 BBISICHUTDH — JICKAT JIM OHU B

OJIHOM IIJIOCKOCTH WU CKpCIINBAIOTCA.

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

3aganue No8. Jlnst naHHO# KpuBoii ————— 4+ ~— =1 yKka3aTb ()OKYChI, SKCICHTPUCUTET, TUPEKTPHUCHI.

49 25

[TocTpouts KpuByI0, H300pa3nUTh (POKYCHI, AUPEKTPHUCHI.
Samanne Ne9. Ipusectu ypasHenue kpusoit 9x° —25)° —18x+200y —616 =0 k kaHOHHYEeCKOMY BH/Y 1
MOCTPOUTH KPHUBYIO.

Ilpumepwt eapuanmos KOHMPOILHLIX padom
Bapuanr.

1. HaiiTu 3Ha4€HUA MaTpUYHOI'O MHOTOWIeHa F (A)

f(x)z—x3 +2x2—x+3,A=[_31 (Z)J

2. Haiitu paHr MaTpuiisl IpUBeIEHHEM K CTYIIEHYaTOMY BUIY oo 2 N
-8 2 -6 -3 -13
1 -3 13 5 17
1 2 1
3. BeluucauTh onpeAeauTeNb NpUBEICHUEM K CTylleHYaToMy Buay |3 -5 3
2 7 -1
4. Haiitn matpuiry, oOpaTHyto aaHHO# (a). PemuTh MaTpuuHOE ypaBHEHUE (0)
1 2 1

3 -5 3 6 b2y (20309
@ - ©l5 4535 4 o
2 7 -1

5. Pemuthb cucreMy ypaBHeHHH. YKa3aTh 00Iee U OAHO YacTHOE pelieHue (a).
Pemmuth cuctemy ¢ momorpo o0paTHOM MaTpUIlsl U 10 hopmynam Kpamepa (0)

4x, +9x, —=5x; —8x, =5 X +2x,+x,=5
(@) 13x,+7x, —2x;,—4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x,+3x, =3 2x, +7x,—x, =13
Bapuant
1. Pacriucath pasiokeHue BEKTOpa X 110 BEKTOpaM P, g, I
x=1{5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KommuHeapHsI 11 BEKTOPBL p U ¢ ?

a={2,0,1}, b={-23,1}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepunHamu B Toukax A4 4,4, A, .
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A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A4,(-3,4,-2)
Haiitn:

a) yron mexay peopamu A A,, A A,

0) o0beM nmUpaMUAbI

B) JUIMHY BBICOTHI OIyIICHHOW Ha rpanb A4 4,4,

I') HAllTH JUIMHY MEHaHbl, IPOBEACHHYIO U3 BepIIuHbl A, k pedpy 4,4,

4. BBIYMCIIUTH TUIOIIA b ApAJIJIENorpaMMa, MOCTPOEHHOTO Ha BEKTOpax @ U b — yroi Mexay BEKTOpaMu
pnq

Zz=ﬁ+§,7)=;—5, | |=2, q|=2, a=

T
4
Bapuanr

1. Haiitu paccrosiaue oT To4kn M, 10 IIOCKOCTH (M MM, ):

M, (=9;10;2), M, (0;7;-4), M,(4;8-1), M;(-2;1;3)

o lx+y+z-2=0
2. Beinucath KAHOHUYECKOE YPABHEHHE MPSIMOIL:

x—y-3z+6=0
3. HaiiTi TouKy nepeceueHus NpsIMON U TUIOCKOCTH: x=2 . 1_3 . Zl ux+y+2z-9=0.
4. Haiitn Touky P, cummerpurunyro Touke P oTHOCHTENbHO npsiMoit [ : P (0;—1; 3) u xT—l = ll = % )
5. Hamucarb ypaBHeHHE IUIOCKOCTH ¢ HPOXOJSILIEii Yepes3 Touky M, ¥ NeprneHanKyISpHO IPAMON

(M\M,): M(3;2;0), M,(41;5), M,(2;-1;4).
6. Haiitu KocHHYC yriia MeXy TUIOCKOCTAMU O U O, :

a :3x—y+3=0, a,: x-2y+5z-10=0

Bapuanm 3a0anuii mecma
-2 0 8 1 -5

1.1. HaiiTu panr MaTpulbl OPUBEICHUEM K CTYIIEHYaTOMY BUAY s - 6 3 13

11 -3 13 5 17

1 2 -2 3 5
1.2. Pemuth MaTpu9IHOE YpaBHEHUE (X =
-3 4 3 -1 0

X +2x,+x,=5
1.3. Peunts cucremy no gopmynam Kpamepa 3x, —5x, +3x, =7

2x, +7Tx, —x; =13
2.1. HammcaTh pa3nokeHue BEKTOpa X 10 BEKTOpaM p,q,r x= {5, -12, 1} , ; = {1, —3,0} , é = {1,—1,1} ,
r=1{0,-1,2}
2.2. BBIYKCIUTS IUIOIIA I ApAIIIEIorpaMMa, MOCTPOSHHOTO Ha BEKTOpax aub a- YTOJI MEKTy BEKTOPAMH
pnq
q|= 2 ) a=—
| 4

2.3. Jlana mupamuza c BepiunHamu B toukax 4.4,4,4,. A4(6,1,3), A4,(6,—2,-3), 4,(2,2,0), A4,(-5,1,0)

Haiiti [uiMHy MeanaHBl, IPOBEJCHHYIO U3 BepnHbl A, K pedpy A, 4,

i=Tp+3.5=5-%,  [A-2,
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3.1.

x=2 y-3 z+1
1

HaiiTu Touky nepecedeHust IpsiMOil U TIJIOCKOCTH: ux+y+2z-9=0.

x-1 y z

3.2. Haiiti Touky P, cuMMeTpuuHyo Touke P OTHOCHTEIBHO IpsiMoii [ : P(O;—1;3) H— ==

-1 1

3.3. Hamcats ypaBHEHHUE INIOCKOCTH (Y MPOXOJSIIEH depe3 TouKy M, ¥ NepHeHIUKYIAPHO  HPSIMOM
(MM,): M(3;2;0), M, (455), M,(2-14).

4.1. [lana kpuBasi BTOpOro nopsiaka x° +4y> —12x+16y+16 = 0. [lony4nTh KAHOHUYECKOE YpaBHCHUE KPUBOU U

MOCTPOUTH .€€

! !’ ’
4.2. CocTaBUTh MaTpHIly Hiepexojia ot 6as3uca e,,e,,e;, K 0asucy e, ,e, ,e, , €ClH

= _ A= - =, 3 = = - == - —
€ =26 +é +é; e =¢ —¢é +é; & =¢ +2¢ +¢é

7.3.2 IIpoMe:kyTOUHAS aTTeCTAUS

Bonpocuwl k 3x3ameny (1 cemecmp ounoii ghopmut 00yuenusn, 1 cemecmp 3aounoit popmot o6yuenus)

XA R WD

e e e e
NN kW — O

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

MaTpulibl, TUIIBI MaTPHII.

Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXKEHHUE NPSIMOYTOJIBHBIX MATPHII.

MarpuuHast opma 3arnucy CUCTEMBI IMHEWHBIX anreOpandeckux ypaBHEHUH.
Onpenenureny U UX CBOWCTBA.

[onsTne onpenenutens. MUHOPHI U anredpanyeckue AOMOIHEHHS.

CucTeMbl TMHEHHBIX anreOpanyecKnuX ypaBHEHHH, OCHOBHBIC IIOHATHUS U OTIPEACTICHHUS.
[TpaBuno Kpamepa pemieHus CUCTEM JTHHEHHBIX YpaBHECHUM.

OO6patHas MaTpuLa U €€ BEIYHMCICHUE. Y CIIOBHE CYIIECTBOBAaHHUA OOPAaTHON MaTpPHULIBI.

. Pemenue cucteM nuHEHHBIX adredpandeckux ypaBHEHUH METOJIOM OOpaTHOM MaTpHIIbI.

. Meton I'aycca pemeHust CUCTEM JIMHEWHBIX YPABHEHUI.

. Pemenue npou3BoIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeTo0M ["aycca.

. Panr matpuusl. Teopema Kponekepa — Kanemu.

. OnHOpO/HBIE CUCTEMBI IMHEHHBIX ypaBHeHUH. KpuTtepuil cyiiecTBoBaHUS HETPUBUAIBHBIX PEIICHUH.

. IlonaTue BEKTOpa U JUHEHWHBIE ONIEPAIlMU HAJl BEKTOPAMU, CBOMCTBA OIEpaliuii.

. JIuneitHast KOMOMHAIIMSA BEKTOPOB.

. JIuHeiiHast HE3aBUCUMOCTh U JIMHEIHAs 3aBUCUMOCTb T€OMETPUUECKUX BEKTOpoB. Kpurepuil nuneiHoM

3aBUCUMOCTH.
Ionsitne 6a3uca. Koopannate! Bekropa.

OproHopMupoBaHHbIH Oa3uc. PasnokeHne BeKTopa Mo BeKTopam Oasuca.

YropsinoueHHast Tpoiika BEKTOPOB.

CxansipHO€, BEKTOPHOE M CMEIIaHHOE IIPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3nce.

VYcnoBus OpTOrOHANBHOCTH, KOJJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

JIuHeiiHble IPOCTPaHCTBA.

Martpuria nepexosa ot 6as3uca K 6asucy.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHHSI MATPHILIBI.

Cucremsbl KoopAHHAT. [lekapTOBBI IPSIMOYTOJIBHBIE KOOPAWHATHI Ha MJIOCKOCTH M B TIPOCTPAHCTBE.
ITonsipHast cucrema KOOpAHHAT.

Pa3znuyHble THIIBI ypaBHEHUH IIIOCKOCTH U IPAMOIA.

Brruncnenne paccTostHUN MEXTy IByMs TOUKaMH, TOYKOH U MPSAMOM, TOUKOM U TUNIOCKOCTBIO.

Brruncnenne paccTosHUS MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMU.

Brruncnenne yrioB Mex Iy AByMsl IPSMBIMU, IPSMOU U TUNTIOCKOCTHIO, ABYMS TUTOCKOCTSAMU.

Kpusble BTOpOro mopsiika MX reoMEeTpHUYECKHE CBOMCTBa M ypaBHeHHs. IIpuBeneHue KpuBOH BTOPOTO
MopsAJKa K KAHOHUYECKOMY BHULY.

Kanonndeckue ypaBHEHHUS JIIIMIICA, TUIIEPOOIIBI, TapadoIIbL.

YpaBHEHHE IOBEPXHOCTH BTOPOTO MOPSIKA.

Kanonnueckue ypaBHeHHs CQepbl, SIUTUIICONIA, KOHYCOB, TUIIEPOOIOUIOB, MapadoIoNI0B.
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Tunosbie BapuaHTHI ONJIETOB
no nucuuiiuHe «JIuneiinas anreopa

MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICILIEI'O OBPA3OBAHMU S
«MOCKOBCKHI MOJJMTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHM NOJIMTEX)

Huctummaa  «JIuaeiHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

Ornpeaenureny U UX CBOICTBA.

2 1 01
X +2x, =-1
2x—=3x, =12
JlaHbl BEKTOPBI 7 =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBepuTh — KOMIUIAHAPHBI U OHH. Eciu

1 2 -1 2
Pemute maTpuuHOE ypaBHeHME XB=A,ecnu A =[ j, B =( j .

Pemmth cucreMy MeToioM 00paTHON MaTPHIIBI {

HET, HaliTH 00BEM MapaLIeNenuIe/Ia, TOCTPOSHHOTO Ha BEKTOpax a,b,c.

Haiiti yron Mexy Bektopamu a =(1,-2,-2) u b =(2,0,1).

YTBepKIIeHO Ha 3acelaHuy Kadeapbl MaTeMaTHKH « »_ 2025 ., mpoTokos Ne

3aB. xadeapoi / /

MHHHUCTEPCTBO HAYKMU 1 BBICILIEI'O OBPA3SOBAHU ST POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE YYPEXJEHUE
BBICILIEI'O OBPAROBAHUSA
«MOCKOBCKHWM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM NOJIUTEX)

Hucuummna  «JIuneitHas anrebpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

. Jluneitnas komOuHaius BekTopoB. basuc. KoopauHaTe! BekTopa.
1 2 -1
. Berancnuts onpenenurens matpuipl C = A" Jecim A=|3 1 0].
01 1
4x; —2x5 +3x3 =12,
. Pemmmre cucremy ypaBHeHui metosioM I'aycca §x; +5x, —3x; =1,
2x)+3x, —2x3 =3.
. ITokasatse, uro Bektopel m =(1,-1,2), n=(2,0,3), p=(-2,—11) 0Opa3yrT Oa3uc B MPOCTPAHCTBE.
. JlaHo oOmee ypaBHEHHE TIPIMOU —2x+3y—-5=0. Hamwucars: ypaBHEHHE TPSMONA C YIJIOBBIM
K03 (HUITUCHTOM; YpaBHEHUE TIPSMOI B OTpE3Kax; HOPMAJIbHOE YpaBHEHHE MPSIMOH.

YTBepkaeHO Ha 3aceaHuu Kadeapsl MaTeMaTuku « » 2025 r., mpoTokoir Ne

3aB. kadeapoi / /
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Jiia mpoBeieHust TPOMEXXKYTOYHOTO KOHTPOJIISI 3HAaHUH CTYIEHTOB B JUCTAHIIMOHHOM (popmarte B pa3paOdOTaHHBIX
kadenport «MaTeMaThKa» OHJIAWH-KypCcaX UMEIOTCS HTOTOBBIC TECTHI.
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