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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4eHHs 10
AUCIHUIIHE

K oCHOBHBIM I1e7IIM OCBOCHUS JUCIHUILTUHBI «JIuHEiHas anreOpay» clieyeT OTHEeCTH:

- BOCIIUTaHHE y CTYACHTOB O0IIei MaTeMaTH4eCKON KyJIbTYpBhI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOrO Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUU U
HAaBBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHE CTYyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEIHLHOTO H3Y4YCHHUS Y4eOHOU Hu
Hay4HOU JIUTEPATYPbI, COICPKAIICH MATEMAaTUYECKUE CBEIACHUS U PE3YJIbTAThI;

- MOATOTOBKY CTYJIEHTOB K JEATCIBHOCTH B COOTBETCTBUU C KBaTH(PUKAITMOHHON
XapaKTepUCTHKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHHE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METO/IBI B MPOPECCHOHAIBHOM JIeATeIHHOCTH.

- TIOJATOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCJIOBHSX
U(ppoBOH TYpOYJICHTHOCTH M BBICOKHX TEXHOJIOTHYECKHUX PHUCKOB COBPEMEHHOH ITM(PPOBOK
SKOHOMUKH.

K ocHOBHBIM 33a/1a4aM OCBOCHMS TUCHMILIUHBL «JIuHelHas anreOpay cieayeT OTHECTH:

- OCBOGHHE CTYJIEHTaMH OCHOBHBIX IMOHSTHH, METOJ0B, (OPMUPYIOUUX OOIIYIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECTICUMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenune 1o gucuuiuinHe «JIuHeiiHas anreOpa» HampaBieHO Ha (OpMHUpPOBaHUE
y OOy4Jarommxcst  ClAeAylomux KommneTeHiud B coorBerctBUM ¢ DPI'OC  15.03.01
«MammuHocTpoeHuey, yTBepkAEHHBIM NprukazoM MunoOpHayku Poccun ot 09.08.2021. N 727:

Koa n nHaumenoBanue NHaukaTopbl J0CTHXKEHUS
KOMIIeTeHIHii KOMIIeTEHIIUN
OIIK-1 CniocobeH mpuMeHSITh NOIIK-1.1 3HaeT: 061acT U OCHOBHBIE
€CTECTBEHHOHAYYHbIE U OOIIECHHKEHEPHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX U
3HAHUS METOJIbl MATEMAaTUYECKOTO aHAIN3a U | OOIENHKEHEPHBIX 3HAHUM, METO/IbI
MOJICIMPOBAHUS B MPO(HeCCUOHATBHOM MaTEMaTHYECKOT0 aHAIN3a U MOJEIHPOBAHN,
IEeITEIbHOCTU HCIIOJIb3YEMBIC B HpO(beCCHOHaHLHOﬁ
JACATCIIbHOCTH,

NOIIK-1.2 ymeer npuMEHSITh
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE
3HAHHUSA, METO/bl MATEMAaTHYECKOTO aHAIN3a 1
MO/IeTIMPOBaHuS TIPU PEILICHUU
npodeCcCHOHATBHBIX 3a]1a4;

NOIIK-1.3 Bnageer yMEHUSIMU IPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HAHUS, METO/bl MATEMATHYECKOTO aHAIN3a
MOJICIIMPOBaHNS IIPU PEILIEHUN
po)eCCHOHAIBHBIX 3a]1a4.




2. MecTo IUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI

JucuumimHa OTHOCUTCS K oOs3arenbHOi dactu Onoka bl: Monyns «Marematnueckue u
€CTECTBCHHO-HAYYHbIC AVCLIUILIINHBDY.
Jucuunnuna «JIuneiitnas anreOpa» JIOTHYECKU CBSA3aHA C MOCIEYIOIUMH TUCIUIUTMHAMHU:
B obsazamenvhou wacmu:
- (husuka;
- MaTeMaTU4ECKUI aHAJIU3;
- TEOPETUYECKasi MEXaHUKA,
- TEOpHUs MalllMH U MEXaHU3MOB;
- DJIEKTPOTEXHUKA U JIEKTPOHHUKA,;
- COIIPOTUBJICHUE MaTEPUAJIOB;
- OCHOBBI IPOI'PaMMMPOBAHKS U AJITOPUTMHU3ALUU B MATUHOCTPOCHUY;
- DKOHOMMKA ¥ YIIPABJIEHNE MAIIMHOCTPOUTEIBHBIM ITPOU3BOJICTBOM;
- OCHOBBI MaTEMaTUYECKOIO MOJACIIUPOBAHUS TEXHOJIOIMYECKUX IIPOLIECCOB.
B uacmu, ghopmupyemoii yuacmnukamu o6pazo8amenbHulX OMHOUWEHUN.
- TEOpPUS CBAPOUYHBIX MPOLECCOB;
- CUCTEMBI aBTOMAaTU3UPOBAHHOT'O MPOEKTUPOBAHUS TEXHOJIIOTHYECKUX ITPOLIECCOB;
- 1 POBBIC TEXHOJIOTHH B JINTEHHOM IPOU3BOICTBE.
B uacmu snexmugHbIX OUCYUnIun:
- OCHOBBI IPOYHOCTH CBAPHBIX COCUHEHUN.

3. CTpyKTypa M cofepKaHHe U CHUTITHHBI

OO61mas TpyA0eMKOCTh AUCHUTIIMHBI COCTABISET 3 3a4eTHbIE eNuHUIIBI -108 yacos.

6.2. 3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH
. KonauuyecrBo
n/n Buj yueOHoit padoThl qaCOB Cemectp 1
AyIMTOpHBIE 3aHATHS 16 16

B ToM umucie:

Jlexun 6 6
1
CeMuHapckue/mpakTHUECKHUE 3aHATUS 10 10
2
JlaGopaTopHblie 3aHATHS - -
3

CamocrosiTeibHAs padoTa 92 92

IIpomeskyTOUHAs aTTeCTALMS

3K3aM€EH D D

Hroro 108 108




3.2. TemaTuyeckuii MJIaH U3y4YeHUs TUCHUNTHHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coneprkanue pa3aesoB JUCHUIIMHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUTIIMHBL. OCHOBHBIC ATAIbl Pa3BUTHS JUCIUILINHBL.
CrtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakagaBpa, CBA3b C APYTUMH TUCIHUIUIMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonstue matpunpl. Buapl matpui. JlefictBus Hag MaTpuiiamu. Oniepaniny Haji MaTpUIIaMHU
M HX CBONCTBA. Onpenenureny, WX CBOWCTBA M BbIYMCICHHS. [loHATHS MHUHOpa U
anreOpanvecKoro JOMOMHeHU. Pa3iokeHre onpeaeauTeNs 1Mo 2JIEMEHTaM CTPOKH WUJIU CTOJIOIA.
Brruucnenue onpeaenureneil pa3IunaHOro MmopsiaKa.

OOpaTHass MaTpulla U aJrOpPUTM €€ BBIUKCICHHS. OJEMEHTAapHble MpeoOpa3zoBaHUs
Mmatpull. [IpuBeneHre MaTpulibl K JUAroHAIBHOMY WJIM TpalelueBUIHOMY BUAy. MarpuyHas
(dopMa 3anucu CUCTEMBbI JIMHEHHBIX alre0panueckux ypaBHeHui. Panr maTpuisl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajire0paniyecKux ypaBHeHUi.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MTOHATHS. Pelienne cucrtem
JUHEHHBIX ypaBHeHUN MetonoMm Kpamepa, wmertogom oOpaTtHOil MaTpuibl, MeTogoM [aycca.
Teopema Kponekepa — Kanemnu. PemeHne npou3BOJIBHBIX CUCTEM  JIMHEWHBIX ypaBHEHUH
MeronoM [l'aycca. PemieHue OZHOPOAHBIX CHCTEM JIMHEHMHBIX ypaBHeHUH. Kpurepnii
CYILLIECTBOBaHUS HETPUBUAJIBHBIX PEIICHUH.

Pa3neu 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanMu HaJl BEKTOpaMH, UX cBoWcTBa. JIMHelHble KOMOMHALIUU
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTD pa3nokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMELIaHHOE NPOU3BEACHUS BEKTOPOB, X CBOMCTBA. Y CIOBUS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIYMCIIEHHME CKaJISPHOTO,
BEKTOPHOTO W CMEIIAaHHOTO TPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMU B
OPTOHOPMHUPOBAaHHOM Oa3zuce.

Tema 3. Jluneitnole nmpoctpaHcTBa. [loHsTHe Oa3uca NMPOCTPaHCTBA T€OMETPUUYECKUX
BekTOpoB. [IpeobpazoBaHre MaTpHIlbl JIMHEHHOTO OnepaTopa MpH rnepexojie ot 6asuca K 0asucy.
CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI MATPHULIBL.

Paznen 3. KoMmjiekcHbIe YHCJIA H MHOTOYJIEHBI

ITonsiTe KoOMIIEKCHOro 4Yucia. P@OpMBl 3alMCH  KOMIUIEKCHBIX 4wncen. /JleficTBus Hanx
KOMIUTEKCHbIMH unciamu. @opmyna Myaspa. 3BiieueHne KOpHs n-0i MOJIOKUTENBHONW CTEIICHA
U3 KOMIUIEKCHOTO uMcia. Pa3znoxkeHne MHOrouieHa Ha MHOKUTeNU. OCHOBHAs TeopeMa aireopsl.

Pa3nes 4. AHasinTHYeCKAs TeOMeTPHA



Cucremsbl KoopauHaT. JlekapTOBBI IPSAMOYTOJIbHBIE KOOPIWHATHI HA INIOCKOCTHU U B TPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH INIOCKOCTH U YpaBHEHUH IPSIMOM (Ha IIJIOCKOCTH U B IPOCTPAHCTBE).
Brluucnenue paccTossHUNA MEXy 1BYMs TOUKAaMHU, TOUKOU U MPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTossHUSI MEXy CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brluncienue yrioB Mex1y ABYyMsl IPSAMBIMHU, IPSMOM U TUIOCKOCTBIO, IBYMS IJIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPsAKA

KpuBble BTOpOro nopsiaka, MX reoMeTpU4ecKue CBOWCTBAa M ypaBHeHusd. lIpuBenenue kpuBoi
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHU]LY.

VYpaBHEHHE MOBEPXHOCTH BTOpOro mopsaka. KaHnonumueckue ypaBHEHHUS cepbl, AJLTUICOUTA,
KOHYca, Threpooonaa, napadoiouaa.

3.4. TemaTuka NPpaAaKTHYECKUX 3aHATHH MO JUcHUILINHE «/InHeliHas anredpa»

Ne 3ansTus Tema 3ansTHSA

1 Pazneu 1. DiieMeHTBI JTMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
Haj MaTpunamu. OnpeneauTeny, X CBOMCTBA U BBIYHMCIICHHUE.
Pemenue cuctem JIMHENHHBIX alreOpanueckux ypaBHEHUI
2 metosoM Kpamepa, MeTo1oM 00paTHOI MaTpHIlbl, METOAOM
l"aycca.
Pasnen 2. DiieMeHTBI BeKTOPHOM aJredpsbl. Jluneiinbie
ornepaury HaJl BEKTOPaMH, UX CBOMCTBA. Brruncienue

3 CKaJIIPHOT'O, BEKTOPHOT'O ¥ CMELIAHHOTO IIPOU3BEIEHUN
BEKTOpOB. COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS
MaTpHLIBIL.
Paznen 3. KomniiekcHbIe YnC/Ia 1 MHOTOYWIeHbI. JlelicTBUs Han
4 KOMIUIEKCHBIMU ~ 4MClIaMH. Pa3noxeHue  MHOrowieHa Ha
MHOKUTEIH.
Paznen 4. AnaauTHYeckas reomMerpusi PasinuHble THIIBI
5 YPaBHEHUH IUIOCKOCTH M YPaBHEHUW NPSIMOM Ha IUIOCKOCTH WU B

npocTtpaHcTBe. lIpocTeiimne 3agaun aHAIUTUYECKOM TE€OMETPUU
(BBIYMCIIEHUE PACCTOSIHUN U YTJIOB)

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmaTusHbie 10kyMeHTBI 1 'OCThI

1. ®I'0C 15.03.01. Mammnoctpoenue. 2021.

2. Axanemuyeckwii y9eOHBIH IUIaH 1O HaNpaBieHUIo moAroToBKU: 15.03.01 MammHOoCcTpoeHNE.
[Tpodmis: «KoMrekcHbIe TEXHOIOTMUYECKHE MPOLIECCH U 000py10BaHNE MAIIIMHOCTPOSHUS.
®opma o0yueHus: 3aouHas. 2025.

3. Matpuna pacnpeneneHusi KOMIETEHIMM 1O HampaBlICHUIO MOJATOTOBKU 15.03.01
Mammnoctpoenue. [Tpoduns: «KoMiekcHbie TEXHOIOTHUECKHE TIPOLECCH M 000pyI0BaHKE
MalMHocTpoeHus». 2025.

4. VYxka3 Ilpesunenta Poccuiickoit ®@eaepannu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickonn denepannmny.

5. Tlpuka3 MunucrepcTBa o6pazoanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 yrtBepxkaenun Ilopsaka TpUMEHEHUS  OpPraHU3ALUSAMH,  OCYIIECTBIISIOIIUMHU
00pa30BaTENbHYIO JESATEIBHOCTD, IIEKTPOHHOI'O o0yueHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH MPHU pealln3aliii 00pa30BaTEIbHbBIX IPOTPAMM).



4.2. OcHoBHasl IMTepaTypa:

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTUYECKAst TeOMETPHS (YIeOHBI KOMITIIEKC):
yueOHoe nocobue, 2-¢ uza. Crep. M.: U3n-so MHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBanue: OakanaBpHar).

2. Cuporuna U.K. Jluneiinas anreOpa v aHAIMTHYECKAsi TEOMETPHUS: HHTEPAKTHUBHBIN KypcC:
ydyebHoe nmocodue s By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexumii mo nuHeiHON anredpe W aHATUTHYECKOW TeOMETpuH: ydyeOHoe mocobue. //
Kynpssues b.1O., Matsam B.W., [Tokazees B.B., UepkecoBa I'.B.. M.: MI'TY «MAMM», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusiii pecypc.]

4.3. JlomosHHTe/IbHAasI JIUTEPATYypa:

1. Kparkuii Kypc BBICIICH MaTeMaTUKW [DJIEKTPOHHBIA pecypc|: yued. - DIeKTpOH. AaH. -
MockBa: Hamxkop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [lymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIIUX Y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Wmeun B.A., Ilo3usk D.I'. Ananuruueckas reomerpusi. M.: Hayka. ['naB. pex-us ¢pusuko-
Marem. JUT-pbl, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenue 3amau u3 Kypca aHAJIUTUYECKOW T€OMETPUU U JIMHEUHOMN
anredpsl [DNEeKTpOHHBIN pecypc]: yuebd. mocodue - DIeKTpoH. AaH. - MockBa: dusmatnur,
2014. - 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3arit. ¢ sxpana. ]

4.4, DiexkTpoHHBbIE 00pa3oBaTeibHbIE PeCYPChl

[IpoBeneHune 3aHATUN W aTTeCTallMid BO3MOXHO B JIMUCTAaHIIMOHHOM (opMaTe C IMPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOrO oOydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

Haszsanue 50P

Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuecKasi FeOMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
JluneiiHast anrebpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIUTHUYCCKAA TCOMCTPHU A

Pazpaborannbie DOP BKIIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHust pabOT B JUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTAEIbHBIMU
pacmlopsHDKeHUSMH TIPOPEKTOpa MO y4ueOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

Ka)KI[LIfI CTYACHT 06CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM HOOCTYIIOM K BHCKTpOHHOﬁ
OHOINOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAWYECKHE MaTepHajbl B 3JIEKTPOHHOM BUJE,
IpeJICTaBICHHBIC Ha caliTe mospolytech.ru B pa3aene: «lleHTp MareMaTH4ecKoro 00pa3oBaHUs»
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1

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

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

ITone3urie y‘le6HO-MeTOI[I/ILIeCKI/IC nu I/IH(bOpMaI_[I/IOHHBIe Mar€puraibl IpCACTaBJICHbBI Ha canrTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH « IHTepHET» /sl OCBOSHUS

JTUCIUIUTMHBL: WwWw.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3noHHOe U CBOOOJHO paclpocTpaHsieMoe NPOrpaMMHoe odecredyeHue

Ne| HaumenoBanue | Pazpa6orunk I1O JocTynmHocTh Ccbuika Ha Enqunblii peectp
(mpaBoobJagares | (JIMUEH3MOHHOE, | POCCHUIICKMX MPOrpaMm JJisi
b) cB00OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieM
oe)

1 | Astra Linux | OO0 JlunensuonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'M" 75

4.6. CoBpemeHnHbIe npodeccnoHaIbHbIe 0a3bl JAHHBIX H HH(OPMALMOHHbIC CIIPABOYHbIC
CHCTEeMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHHUA NUCHUIIJIHHBI:

HaumeHoBanue Ccblika Ha pecypc JlOCTYIHOCTD

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

JocTtynHa B cetn
https://stackoverflow.co

Stack Overflow iy WutepHer 6e3
OrpaHUYECHUN

Nudopmannonnsie pecypest Cetrn | http:// www.consultant.ru | JlocrymsHo
Koncynbsrantllntoc

ITopran PenepanbHbIX
TOCyapCTBCHHBIX http://www.fgosvo.ru. JlocTymHO
00pa3oBaTeNbHBIX CTAHAAPTOB
BBICITIETO 00pa3oBaHUs
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
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/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JlocTymHa B ceTH
HNuTtepuer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | doctynHna B cetn
ru/ WutepHer 6e3
OTpaHUYCHUI

IIpodeccuonasibubie 6a3bl JAHHBIX

baza nanHbIX HAyqIHOU http://wwwe.elibrary.ru JlocTymHO

AJICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
IIOJIMTEMATHNYCCKAasA pe(1)epaTI/IBHO-
oubnuorpaduyeckas u
HAaYKOMCTPpHUYCCKAA
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHNIINHBI

MaTepI/IaJ'II)HO — TeXHuueckas 0a3a YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHNEC BCEX BUI0B
3aHATHHA, IPETYCMOTPEHHBIX YUEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIINM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematuka» He pacmoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIOJIB3YET YUeOHBIC ayJUTOPUHU U3 0011ero (OH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHITUN
HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChbl YHUBCPCHUTECTA.

6. MeTonuyeckue peKOMeHAaluH
6.1. Meroauueckue peKOMEHIALMH VIS MPenoAaBaTeis M0 OPraHu3anuu o0y4eHus

[Ipexne Bcero, ciemyeT oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKU BECH
U3y4aeMblil UM MaTepHai He TpeOyeT Kakon-I10o crielaabHOM (JIOMOIHUTENEHON) HOATOTOBKU
A BIIOJIHE MOXET OBITh YCIIEIHO M3YYCH, C€CJIM CTYACHTHI 6y,HYT rnocemarb 3aHATHA,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 33JJaHUS U TT0JIb30BATHCS (TP HEOOXOAUMOCTH) CUCTEMOM
IIJTAaHOBBIX KOHCy.]'II)TaIII/Iﬁ B TCUCHHUC KaXI0ro ceMecTpa. BOIHG)IHH/IG B KypC MaTc¢MaTHUKH
pa3zelibl ABISAIOTCS KJIACCUYECKUMMHU, B TO K€ BPEMsI OHM MPAKTUUYECKH OPUEHTUPOBAHBI, TaK KaK
UMEIOT LIUPOKOE PACIIPOCTPAHEHHE JIJIS PEILIEHUs pa3HOT0 poja 3a7jad BHYTPU CaMON MaTeMaTHKU
Y IIPUKJIAHBIX 3a/1a4. FIX 0CBOEHUE OMOKET CTYJEHTAaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
SCHO CTPOUTH YCTHYIO M IMHCBMCHHYIO pP€4b, YCICOIHO IMPUMCHATH HAKOIIJICHHBIC 3HAHUA B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

HeoOxonumo ¢ camoro Hayaia 3aHATUA PEKOMEHJOBAaTh CTYJIEHTaM OCHOBHYIO H
JOMOJIHUTCIIbHYIO JIMTCPATYypPy, 4 B KOHIC CCMECTPA AAaTh CIIMCOK BOIIPOCOB I MOATOTOBKHU K
9K3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIEIyeT 0053aTeIbHO MPOUH(POPMHUPOBATH
CTYAEHTOB O BHJIE U (pOpMe MPOMEKYTOUHOMN aTTECTALUU 110 AUCHUILINHE, CPOKAX €€
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http://www.elibrary.ru/
http://webofscience.com/

IIPOBEJCHUS, YCIOBUAX JOIYCKa K MPOMEKYTOYHON aTTECTAllu, IPUMEHSAEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxeHne TEOpEeTUYECKOro MaTepHasa JOJDKHO COIPOBOXKAATHCSA WIUIIOCTPATUBHBIMU
IpUMEpaMu, TIIATEIFHO OTOOPAaHHBIMH MPENOoJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIAJKM IIPH PEUICHMH 337a4d HE OTBJICKAIM OT IVIABHOI'O: OCMBICIEHUS MJIEU U CYTH
IpUMEHsIeMbIX MeTo/10B. ClelyeT Bcerja yKas3blBaThb IPHUMEpbl IPAKTHUECKOIO IPUMEHEHUs
PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyJl.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPTaHU30BaHBI IIPENoIaBaTeIeM TaKuM 00pa3oMm,
YTOObl OCTABAJIOCh BpeMsi Ha MEPUOJUYECKOE BBIIOJHEHHE CTYACHTaMH HEOOJbIION
CaMOCTOSITENIbHOW PadOTHI B Ay JUTOPUH JJISl IIPOBEPKU YCBOCHUS MU3JI0)KEHHOTO MaTepHara.

IIpenonaBaTtens, BeAylMH NpPAaKTUYECKHUE 3aHTUA, JTOJDKEH COIJIaCOBBIBATH Y4yeOHO-
TEMaTUYECKUM I1JIaH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €AUHYI0 CUCTEMY 0003HAUYEHUH.

[IpenonaBatento  ciuenyer A0OMBATBCA CHUCTEMATHYECKOH HENpepbIBHOW  pabOThI
CTYZCHTOB B TEUYCHHE CEMECTPA, HEOOXOIMMO BBISBIATH CHIIBHBIX CTY/ICHTOB U MPHUBIEKATh UX K
Hay4YHOI paboTe, K y4acTHIO B Pa3HOTO pojJa OJIMMIINA/IAaX U KOHKYypCax.

CryneHT [OJDKEH OllyIlaTh 3auHTEPECOBAHHOCTh IPENoJaBareisi B JIOCTHXKEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETEHUN 00YYaroIUMKCS IPOYHBIX 3HAHUHN, yMEHUH U BlIafieHUs
HaKOIJICHHOH MH(pOpMaImei A7l peleHus 3a/1a4 B Ipo(eCCHOHATbHON JAeATEIIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

Bo3MoxHO TpoBefieHHME 3aHATHI M aTTeCTallii B IUCTAaHIIMOHHOM (opMaTe ¢ MpUMEHEHHEM
CUCTeMbl JUCTaHIMOHHOTO oOyueHusi yHuepcuteta (CHO-LMS) Ha ocHOBe pa3pabOOTaHHBIX
kadenpoii «MareMaTuka» 3JMEKTPOHHBIX 00pa3oBaTelbHbBIX pecypcoB (DOP) (cm. m.4.4) .
[Topsimox mpoBeneHust pabOT B AMCTAHIIMOHHOM (oOpMare YCTaHABIUBAECTCS OTAEIbHBIMU
pacropspDKeHUSIMUA  TIpOpEKTopa 1o y4eOHOW paboTe W/MiIM HEHTPOM Y4eOHO-METOIUYECKOM
paboTHI.

6.3. MeTtoauyeckue yKkazaHusi A 00y4al0mMXcs 110 0CBOEHUIO
AUCHUTITHHBI

Pa3nes: 3/1eMeHTBI JIMHEITHOM aaredpsnl

Martpuusl 4 onpeneautenn. [Ipexe Bcero, CTy€HT JAOKEH MOHATH, YTO MaTpUIIA —
9TO TabnuIa yucen (MmpuyeM 3Ta Tabiria MOXKET UMETh OJIMHAKOBOE YMCJIO CTPOK U CTOJIOIIOB, a
MOKET OBITh U IPSIMOYTOJILHO ), a OMIPEIeTUTENh- 3TO YUCIIO, 3alIUCHIBAEMOE B BUIE KBAAPATHOU
TaOJINULIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MATpPHII.

Crnenyet 00paTuTh 0c000€ BHUMaHUE HA OTEPAIIUI0 YMHOXKEHHUS IPSIMOYTOTBbHBIX MATPHII
" IIOHATH, KaKMM HOJ'Iy‘-IaeTCﬂ HOprHOK ManI/IHI)I — HpOH?;BC}IGHI/If{. OCO6€HHOCTB ManI/IH TAKXE

COCTOUT B TOM, 4TO TIPOM3BEJEHHE MATPHI[ He TepecTaHoBouno, To ectb AB # BA Crenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxupiM siBisieTcst oHATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh yciaoBHe CyliecTBOBaHUS
00paTHOW MaTpHIIbI U AITOPUTM ee MocTpoeHus. [loce ee BbIUMCIIEHUS 1es1eco00pa3Ho J1enaTh

NPOBEPKY NPABMWIBHOCTU DELICHHUS, BBINOJHUB OIEPALUI0 YMHOKEHHS ATA=E (TomkHa
MOJTYYUTHCS €IMHUYHAS MaTPHIIA)

ITpu u3ydyeHuu onpenenuTenelt Haj0 YeTKO YCBOUTD MOHATHS MUHOpPA, alreOpandeckoro
JIOTIOJTHEHHS, 3HATh MHOTOYHMCIICEHHBIE CBOMCTBa ompenenutens. s OCBOGHUS TEXHUKH
BBIYUCIICHUS ONpeAeTuTenel IenecooOpa3Ho, BBIOpaB MPOU3BOJIBHBIN ONpEAEIUTENb BbIIIE
TPETHETO MOPS/IKA, PACKPBITH €T0 PA3IMIHBIMU CIIOCO0aMHU, IPUMEHSS Pa3JIOKEHHE U IT0 CTPOKaM
u 1o ctonbuam. OOpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOIOLBI) TPEAIOYTUTEIbHEE BEIOUPATh IS
PACKPBITHSL  OTIPEIEIUTENSI, YTOOBI YNPOCTHUTH ero BbraucieHue. OcobeHHO dDdekTUuBHO
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BBIUMCJICHUE ONpPEACTUTEN C MOMOUIbIO 3JIEMEHTAPHBIX MPEOOPa30BaHM, MPUBOASIIUX €ro K
TPEYTroJIbHOMY BUITY.

[Ipn wu3ydeHHM pemeHuil CUCTeM JUHEHHBbIX anreOpandeckux ypaBHeHud (CJIIAY)
o0paTuTe BHUMAHUE, MPEXKIE BCETO, HAa MOHITHE PEIICHHUS CUCTEMbI U YCIIOBUSI CYIIECTBOBaHUS
pelieHrui B 3aBUCHMOCTH OT COOTHOILIEHHUS MEXAY PaHrOM MAaTpHUIIbl, pAaHIOM pacIIUPEHHOU
MaTpHUIbl CUCTEMbl UM YWCIOM HEWU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMAaHHE Ha YCJIOBUS
npumenenus popmyn Kpamepa u metona o0patHoit MaTpulibl. BHuMaTenbsHo pa3depute npumMephbl
pellleHrsT TPOU3BOJBHBIX CHCTEM JIMHEHHBIX anreOpanveckux ypaBHeHud wmetogom [aycca
(BBeneHne Oa3UCHBIX M CBOOOIHBIX TIEPEMECHHBIX ).

Pa3jien: DieMeHTHI BEeKTOPHOU aiaredpbl

[Ipn wu3yueHUM MAaHHOM TeMbl OOpaTUTE BHUMAHWE HA JIMHEHHBIE ONEpaluu Haj
BEKTOpaMH, Ha MOHATUSA JUHEWHOW HE3aBUCUMOCTH M JIMHEWMHOM 3aBHCUMOCTHM BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE 06a31ca BEKTOPHOTO MIPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca),
Ha pa3JjIo’KEeHHE BEKTOpa 1o 0azucy.

3HaTh OnpeeneHne, FreOMEeTPUYECKUE CBOICTBA CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (OPMYJIBI IS UX BBIYMCICHUS B BEKTOPHOU U B KOOPIUHATHOU (hopMme.
OO0s3aTeNnbHO 3HATH U YMETh MPOBEPATH YCJIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJIa 1 MHOTOYJIEHBI

B srom pasnene, mpexiae Bcero, Hajo0 IOHSATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH
pacliupeHreM MOHSATHS JIeHCTBUTENBHBIX YHCEN, 3HaTh ONpeleieHne U Tpu (GOpPMBI 3alucu
KOMILJIEKCHOTO yucia (anredpanvecKkyro, TPUTOHOMETPUYECKYI0 M IOKa3aTeNIbHYIO),
TEOMETPUUECKYIO0 HHTEPIPETAINIO KOMIUIEKCHOTO YHCiIa ¥ B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEXIy MHO>KECTBOM KOMIUIEKCHBIX YHCEIT 1 MHOXECTBOM TOYEK KOMIUJIEKCHOM IMIIOCKOCTH. 3HATH
dbopmyny Oiinepa. KommiiekcHble dnciaa MOXHO HM300pakaTh C TIOMOINBIO BEKTOPOB Ha
KOMILIEKCHOM TUIOCKOCTH. [1oaTOMYy omepamuu ClIOKeHUsS W BBIUUTAHUSI KOMIUJIEKCHBIX YHCEI
MOTYT OBITh CBEJICHBI K OTMIEPAIIMsIM CIOKESHHS U BEIYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hamo 3HaTh W yMeTh BBINOJHATH ONEpPallMd yMHOXKEHHUsSI, ICJICHHs, BO3BEACHUS B
MOJIOKUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEN, 3alUCAaHHBIX B TPUTOHOMETPHUYECKOH ¢opme,
W3BJICUCHUSI KOPHS N-OM CTETIEHH W3 KOMIUIEKCHOTO YHCIIa.

Cnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOYXECTBO KOMIUIEKCHBIX YHCEN SIBJISETCS
3aMKHYTBIM, TO €CTh JIt00as ajiredpandeckas onepaius HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a Mpeaensl 00JaCTH KOMITJIEKCHBIX YHCeT.

Hamo 3HaTh paznuuHble BUIBI Pa3IOKEHUsS MHOTOUYJIECHA HA MHOXHUTEIH JJIs CIydaes,
KOrJla cpeld KOpHEW MHOTOYJIeHAa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEIEHUS
OyIlyT UCTIOIB30BATHCSI, HATPUMED, B HHTETPATHHOM HUCUYUCIICHUH TTPU BHIYUCIICHUN UHTETPAJIOB
OT  JOpOOHO-pallMOHANBHBIX  (YHKUWH, TpU  pEUICHUH  JUHEHHBIX  OJHOPOJHBIX
muddepeHIMATBHBIX YPaBHEHUI N-TO MOPSAKA C MOCTOSHHBIMU KO3 QULIMeHTaMu.

Pa3zjnen: AHaauTn4yeckasi reoMeTpus

[Ipy m3yueHWH aHATUTUYECKON TE€OMETPUHU CIEAYET, MPEXAC BCEro, MOHATh, UYTO €€ 3amadyeit
SBIISIETCS. U3yYEHUE T€OMETPUUECKUX OOBEKTOB MPH MOMOIIIH aHATUTUIECKIX METO/I0B anreOpsl
M MaTeMaTUYeCKOro aHajin3a. B OCHOBE TaKOro Mmojaxoja JEKHT METOJ KOOPJWHAT, BIIEPBHIC
cucTeMaTuuecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE TIOHATHS TE€OMETPUU (TOUKA, MpsMas,
MJIOCKOCTH) SIBIISTFOTCSI HEOTIPEACIISIEMBIMH, U JIJISI MX OTMHCAHUS MPUMEHSIETCS aKCHOMaTHIECKUN
METO/1, MO3BOJISIOMINA YCTAHOBUTH B3aUMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
TOYEK TPSIMOM U MHOXECTBOM JEHCTBUTENBHBIX YUCENT MU, TAaKUM OOpa30M, BBECTH CHCTEMY
KOOpJIMHAT.

Hano yetko ycBouTh pasnuuHbie GOpMBbI ypaBHEHHU MPSMOI U MIOCKOCTH YMETh NEPEXOIUTh OT
onHO# Gopmbl K apyroi. Cieayer OCMBICIHUTD U YCIIEITHO MPUMEHSTh PEIICHUs KIACCHUYEeCKUX
3a]a4 aHAIUTUYECKOM T'e€OMETpUU O B3aHMMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEH, YMETh
OTIPEICIISATh YIIbl U PACCTOSHUS MEXKY Pa3TUYHBIMU T€OMETPUICCKIMH OObEKTaMH.
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OTMeTHM B 3aKJIIOYEHUE, YTO YCIICITHOE U3yUYeHUE TUCIUIUINHBI « JInHelHas anreOpay,
NpHOOpEeTEHNE HEOOXOAMMBIX KOMIIETEHIIMH, YMEHUN M HABBIKOB BIIAJCHHS MATEMaTHYCCKUM
amnmapaToM TpeOyeT OT CTYIEHTOB OOJIBIION caMOCTOATENbHONW padboThl. OOpaTuTe BHUMAHUE,
YTO KOJHMYECTBO YACOB, OTBOJAMMBIX HA CAMOCTOSATEIHHYIO padOTy B COOTBETCTBHH C YUCOHBIM
MJIaHOM, OOJIBIIIE YKCIIa YaCOB, OTBOJIMMBIX HAa BCE BUIbI Ay AUTOPHBIX 3aHATHUH.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOUAET
pazzensl:

7.1. MeTonbl KOHTPOJISL M OLICHUBAHUS PE3yIbTATOB 00yUECHUS

7.2 lllkayia ¥ KpUTEPUHU OILICHUBAHUS PE3YIbTATOB O0YUYCHHS

7.3. OLIeHOUHBIE CpEACTBA

7.3.1. Tekyuuii KOHTPOJIb

7.3.2. [IpomexxyTO4Has aTTECTALIHS
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TemaTnueckni MJIaH JUCHUIIMHBI «JIMHeliHasA ajaredpa»

10 HANIPABJIEHUIO MOATOTOBKH
15.03.01 «MammHOCTPOECHUE)
[Tpoduinb moaArOTOBKH

«IIpodpuianb: «KoMIieKkcHbIE TEXHOJIOTNYECKHE TPOLECCHI U 000PYA0BAHNE MAIIIUHOCTPOCHUS»

(6akanaBp)

3aounas ¢popma o0yueHust
I'ox Habopa 2025-2026

Ilpunoswcenue 1

C H Buabl yuedHoii paboThl,
e en . DopMbI
BKJIIOYASl CAMOCTOSITEJIbHYIO Buabl camocrosiTe1bHON padoThI aTTeCTa
M el padoTy CTy1eHTOB, U CryaenroB i
ec i TPYAOEMKOCTh B Yacax
P C
n/n Pazgen e
M K.II
ec J | II/C | Jlad | CPC | KCP | K.P. ) PI'P | Pegepar | K/p | D | 3
P
a
IlepBbIiii cemecTp
0030p Tem, n3yuyaembix B pazjaede 1
JIuneiinas ajareopa.
1 Martputibl, 1eHCTBUS HAJl MaTPULIAMHU. 9 14
Onpenenurenu, UX CBOWCTBA U 1

BbIYMCIICHHE. PellleHns cCuCTeM JINHEUHBIX
YpaBHEHUH.
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00630p 3amay, Bxosammx B PI'P No 1.
Bbinaya 3aganmii nepsoro stana PI'P
Nel.

14

00630p TeM, U3yuaeMbIX B pasaeJe 2.
DJIeMeHTbI BeKTOPHOI ajireopbl
JluHeiHbIe onepaluy HajJ BEKTOpaMH.
CkansipHO€, BEKTOPHOE U CMEIIAHHOE
MIPOU3BE/ICHUS BEKTOPOB, UX CBOMCTBA.
VYcioBHs OpTOrOHaNBHOCTH,
KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTH
BEKTOPOB.

14

00630p 3ama4, Bxoasmmx B PI'P Ne 2.
Brigaua 3aganuii PI'P Ne2.

14

0030p 32124, 3yuyaeMbIX B pa3aesie 3.
JleicTBUs HaJ KOMIIJIEKCHBIMM YUCIIAMHU.
Pasnoxenre MHOrowIeHa Ha MHOYKHUTENH.
OcHoBHasl TeopeMa aJreopsl.

0030p Tem, n3yvyaembix B pasjaede 4.
AHaJIUTHYECKAA reOMeTpHs.

Pa3nnunble TUIBI ypaBHEHUH TNIOCKOCTH U
psIMOM. B3aumHoOe pacrionoxeHne
IIPSIMBIX HA MJIOCKOCTH U B IPOCTPAHCTBE.
Brruncnenue paccrossHuNA MeXy TOYKON U
IJIOCKOCTBIO, TOUKOM U Ipsimoii. KpuBele n
ITOBEPXHOCTH BTOPOT'O MOPSIKA.

14

0030p 32124, 3yuyaeMbIX B pa3aesie 3.
Brigauya 3aganuii PI'P Ne3

14

dopma aTTecTanumn

15-
18

Bcero yacoB nmo qucuuniinae

10

92

PI'P
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Ipunoowcenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«/IunerHas aareopa»

3aouynas popma o0yuenus

Hampasnenue noarorosku: 15.03.01 «MamuHocTpoeHue»
[Tpodwis: ITpoduis: «KommiekcHbIe TEXHOIOIMYECKHE ITPOLIECCHl U 000PYJOBaHUE

MAaIINHOCTPOCHUS)).

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTHU U Ka4eCTBAa OCBOCHUSI TUCLUILIMHBI HACTOSIILEN TIPOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILUI KOHTPOJIb);
- IPOMEKYTOYHAs arTecTanus (3K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUS Pe3yJbTATOB 00y4eHHS
®dopMa NpOMeKYTOYHOI aTTeCTAINN: IK3aMeH

ITpomesxyTouHas aTTectanus oOyyaromuxcs B popMme sK3aMeHa IPOBOJUTCS 110 pe3yiIbTaTaM
BBITIOJIHEHUS] BCEX BUJOB y4eOHOH pabOThl, MPEJYyCMOTPEHHBIX Y4Y€OHBIM IUIAHOM MO JIAaHHOM
JUCLUIUINHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIBTAThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TEYEHHE
cemecTpa. OlLeHKa CTETEHH TIOCTHKEHNS 00yUYaroIUMUCS MJIaHUPYEMBIX pe3yJIbTaToB 00Y4YEeHHUs 1O
JUCLUIUINHE TIPOBOJWTCS TIPENOJABATEIEM, BEIYIIUM 3aHATUA 10 JUCHUIUIMHE METOAOM
DKCIEPTHOM oOLeHKU. [lo uToraM mpomekyTOYHOM aTTecTaluy IO JUCHMIUIMHE BBICTABIISAETCS
OLICHKA «OTINYHO», «XOPOILOY, «YJOBIETBOPUTEIBHO» WU «HEYIOBIETBOPUTEIBHON.

IIkana oueHNBaHUA Onucanne

Brimonnensl Bce  00si3aTelIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTA K l'[pOMe)KYTO‘lHOﬁ aTTeCTalMu, IpeayCMOTPECHHEIC

nporpaMMoil  aucuMiMHbel.  CTyZEHT  JIE€MOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB IIOKA3aTENsM,
OtnuyHo NPUBEJCHHBIM B TaOJMIAaX, ONEpUPYET NPHOOPETCHHBIMU

3HAHUAMHU, YMCHUAMHU, HABBIKAMU, IIPUMCHACT UX B CUTyaAllUAX
MOBBIIICHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITh AOMMYUICHBI
HC3HAYUTCIBbHBIC OIJ_II/I6KI/I, HCTOYHOCTHU, 3aTpyYAHCHUSA [IPpU
TIEpCHOCE 3HAHUH U yMCHI/II\/'I Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a1H.

BoinonHensl Bce o00s13aTe/IbHbIE YCJAOBHS MOATOTOBKH
CTY/IeHTa K MPOME:KYTOYHOM aTTecTalliu, IPeyCMOTPEHHbIE
MpOrpaMMoOil  AMCHMILIUHBL CTyneHT  JeMOHCTpUPYET

Xoporo
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COOTBETCTBUE 3HAHMI, YMEHUW, HABBIKOB IOKa3aTEIsM,
MPUBEJICHHBIM B TaOJMIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HAHUSIMH, YMEHUSMH, HaBbIKaMH. B TO ke Bpems Ipu OTBETe
JIOTTYCKAeT HECYIIECTBEHHBIC MOTPEIIHOCTH, 3a/aud periaeT C
HEOO0UYCTaMH, HC BIIMAIOIIIMMHA Ha O6IJ.IHI>1 X0 pClICHUS.

BrimonHeHnsl Bce o00s13aTesIbHBbIC YCJIOBHS MOATOTOBKH
CTY/J€HTA K NMPOMEKYTOUYHOM aTTecTaluu, NpelyCMOTPEHHBIE
porpaMMoN  JTUCLMIUIAHBI. CtygeHT  JEeMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3bIiBaeT Heriyookue
3HAHWS, TPU OTBETE HE JIOMYCKAeT TPYOBIX OIIMOOK WM
MIPOTHUBOPEYHUH, OJJHAKO B (DOPMYJIMPOBAHUHU OTBETA OTCYTCTBYET
JOJDKHAS CBSI3b MEXK]Iy aHAJIM30M, apryMEHTalliel U BHIBOJIAMU,
B PEIIEHUU 3a7a4 MOTYT COJEp>KaTbcs TpyoOble omuOku. Jlms
MOJyYeHUs TPABWIBHOTO OTBETa TPEOYIOTCS YTOUHSIOLINE
BOIIPOCBI.

Y 10BIETBOPUTEIBLHO

He BbImOMHEHBI o0si3aTe/IbHbIe YCJOBHUSI TOATOTOBKH
CTYJCHTA K MPOMEKYTOYHOM aTTeCTalliu, IPELyCMOTPEHHBIE
nporpammont gucuuniaueel, MJIM cryneHTt neMoHcTpupyer
HENOJIHOE  COOTBETCTBME  3HAHMWW, YMEHHH,  HAaBBIKOB
NPUBEJCHHBIM B Ta0iuuax, JOMYCKAalOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBISIETCS OTCYTCTBUE 3HAHHUM, yMEHUH, HABBIKOB IO
psAly TOKasareled, CTYIEHT HCIBITBIBACT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSIMU.

HeynosnersopurensHo

3. OneHo4YHbIC CPeACTBA
Hepeqem, OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«JInHeHHas ajareopa»

Haumenosanue [IpencraBnenue
No KpaTkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOTI'O OLICHOYHOT'O CPEJICTBA
n/n CpeacTBa
CpeacTBa B ®OC
1 KoHTtponbHas CpencTBo npoBepku ymeHui npuMeHATts | Komruiekr
(camocTosATENbHAS | MOJYYEHHBIC 3HAHUS JJIS PEUICHUS 33/1a4 | KOHTPOJIbHBIX
) pabota OTNPENETIEHHOTO THUIA TI0 TeMe WU | 3aJaHui 1O
azzen BapHaHTaM
(KP) p y p
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2 | PacuerHno- CpenctBo npoBepku yMEHHMH NpuUMeEHATh | Kommiekr 3amaHuil
rpaduueckas MOJly4eHHbIE  3HAHWS [0  3apaHee | JJIs BBITIOJTHEHUS
pabora OTIpENICIICHHOW METOJIMKE Ul PEIICHUs | pacyeTHO-

(PTP) 3aJa4 WU 3aJaHuil 10 MOAYNI0 WIH | rpaduvecKoi paboTh
JUCLUTUIMHE B LIEJIOM.
CpencTBO KOHTPOJIS,, OPraHM30BAHHOE KaK
crenuanpHas Oeceqa IMeIaroruuecKkoro
VeTHBii ompoc paboTHHKa C O6y‘-IaIOI;LII/IMCSI Ha TeML, Bompocs! 1o
CBSI3aHHBIE C U3YYaeMOH UCUUIUIMHOM, U
co0eceoBaHue, TeMam/paszenam
3 paccuMTaHHOEC Ha BBIICHEHHE O0beMa
(YO) N T CITUTLTUHBI
3HAHUU oOyuarorerocs 1o
OTIpeIeIEHHOMY pa3zeiy, TeMe, podiieme
U T.0L.
Cucrema CTaHIAPTU3UPOBAHHBIX 3aIaHUN,
Tect TO3BOIIAOIAA DoHJ TECTOBBIX
aBTOMAaTHU3HPOB .
4 (T) PoB 3a1aHUI
aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN
U YMEHUH 00y4aroIerocs.
5 | Dk3amenanuonHsl | CpeACTBO TMPOBEPKH 3HAHHWM, YMEHHH, | DK3aMeHAI[MOHHBIC
e OuneTsl HaBBIKOB. MOXeT BKJIIOYATh KOMILJIEKC | OUIIETHI.
TEOPETUYECKHUX BOIIPOCOB 3aau
(OB) P 1P ’ * | Illkana OLEeHUBAHUS
MPAKTUYECKHUX 3aJJaHH.
npoueaypa
MIPUMCHCHHSI.
ITpomexyTouHas Ox3ameH () 1) yctho (Y)

aTTecTa ITA
Trecranm (1IA) 2) nucsmenHo (I1)

3.1. Texymmii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIS KOHTPOJISI OCBOCHUST O0YUAIOIIUMHUCS Pa3/IesioB
JTUCHUIUINHEL, ipreM PI'P.

Coaep:xanue pacueTHO-TpaduuecKkoil padoThl.

PacuetHo-rpaduueckas padora Nel no JmHeliHoii aaredpe.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:

Martpuisl U onpenenuTeny. Pemenne cucreM JMHEHHBIX anreOpanyecKuX ypaBHEHHH MeToaaMu
I"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuerHo-rpadguyeckas pabora Ne2 mo BeKTOpHOI aaredpe.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

BexTopsl, neiictBus Hag BekTopamu. CKaJIIpHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BECHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

PaznuuHple BUIBl ypaBHEHUM MNpsIMONM M TUIOCKOCTH. B3aWMHOE pacmnojiokeHUe MpSAMBIX Ha
IJIOCKOCTH, IJIOCKOCTEHN B POCTPAHCTBE.

KoMmmiekT 3aqaHuii A/ BLINOJTHEHUS
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pacuetrHo-rpaduueckunx pador (PI'P)

o aucuumivae JInHeliHasg aJreopa
(HauMeHOBaHHUE AUCIHILIIHBI )

PI'P Nel, wactp 1

-11 0 2 0 2
A=1 3 2 B=0 -3 3
3ananue Nel. /TaHbl MaTpULIbI 4 0 -3 4 11 -1

o 2 T
Brimonuuts aeiicteus; A +8B' .

2 2 _
3apanuie No2. [IpogomxuTe JaHHOE MATPUYHOE PABEHCTBO (2A+3B)" —4A" -6AB =...
Y TIPOBEPUTH €T0 JIJIst MATpUIl A U B U3 MepBOro  3aJaHusl.

3ananue Ne3. BeluMCINUTh ONpeAenuTeNb IByMs ClIoco0aMu: pas3iokKeHUEM I10 IIEPBOIl CTPOKE U
Pa3NoKEHUEM IO TIEPBOMY CTOJIOLLY.

NN
PR, NO
H
|
[N

3ananue No5. Pemnth Matpuunoe ypasHenne AXB = C (maittu X). Cenats IIPOBEPKY.

S P LT P

3amanuie Ne6. HailTu paHr MaTpuisl.

1 -1 2 3
0 5 43 1
2 3 89 15
3 -8 26 20)

PI'P Nel, 3agaHus 1o pelIeHHMIO CHCTEM JIMHEHHBIX aJIredpanyecKux ypaBHeHUM

3aganue Nel. Pemuts cucremy Merogom Kpamepa. Cnenats mpoBepKy.
X +4X, =Xy =2

2X + 2%, +3%, =7
3% +6X,-2x, =1
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3amanne No2. Pemuth cuctemy u3 Nel MeTomoM 0OpaTHON MaTPHILHI.
3aganue No3. Pemuth cucremy u3z Nel meronom ["aycca.

3amanue No4. Pemnth HEOHOPOIHYIO CUCTEMY MeToIoM ["aycca. HaiiTtu oOmiee pemenue u
YaCTHOE pelICHHUE.

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

3amanue NoS. Pemuth ogHOpOIHYIO cuctemy MetonoM ['aycca. Halitu obmiee pemenue u @CP.

2%, +6X, —9%; - 9%, =0
4%, —5X%;, +X, =0

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

PI'P Nel, yacrs 2

3ananue Nel. [lokasarb, 4TO BEKTOPHI m, n, p

M=(-12),7=(20,3),p=(-2-11),a=(5—413).

00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3JI0KUTh

BEKTOp @ 110 3TOMY Gasucy:

Bananue No2. Jlansl Bektopsl M 1 N Bbisicants — KOJITHHEAPHBI JIH BEKTOpE & 1 D .

M=(28,—8,8),N=(-2L6,—6), a=2m+m,b=2m1—m.

Im| =642, |n|=2, (M) =135', & =60 .

3aganue Ne3. Haiitu |a , €CIIN

Tan APBC i £B A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue N4, , €CIu

Baganme No5. Tpu kaxux 'x' BekTopsl A m D meprnenaukymspHs?

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

Bamanne No6. Haiit ruiommais apaiienorpaMma, ToCTpOSHHOTo Ha BeKTopax @ u D

_ A V4
a=2m-5n,b=m+n,|m|=12 |n|=3, (M, ﬁ):g.

3aganue Ne7. Haiitu rutomans Tpeyronsauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. JlaHbl BEKTOPHI a,b, ¢t . BBISICHUTB — KOMIUTaHapHBI JIM BEKTOPBI. ECIM BEKTOpEI HE
KOMILIaHApHBI, TO HAUTH 00BEM MapajuIesenuIe1a, IOCTPOSHHOTO Ha BEKTOPax a,b,c U

OTIPEeNIUTh — KaKylo TPOMKY OHH 00pa3yloT.
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a(l;-1;5),b (2;4;-2),c(3;0;1)

Ag,, Ag,, A8,

3amanue Ne9. s nuHeiHOTO onieparopa A 3amaHbl 00pa3bl Oa3UCHBIX DJIEMEHTOB

g, 8

. 3ammcath MaTpuily oneparopa A B Oa3uce 21 5y maitn obpa3

ynementa X.

X=2¢ —48,+€,
3ananue Nel0. Haiitu coOcTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OnepaTopa,

A= (_74 3 '
3a1aHHOI'O B HCKOTOpOM 68_31/106 ManI/II_[eﬁ

PI'P Ne 1, yactn 3

3ananue Nel. Ilpsmas l, IIPOXOIHT 4epes TouKy A mapaiensHo BEKTOPY q . Ipsmas l,

POXOHT Uepes Touky B mepnenaukymspro Bektopy N . HaifTi TOUKy nepecedeHns mpsaMbixX 1

YTroJa MCXKAYy HUMHU, €CIIN

3ananue No2. Jlana npsimast Il. [Ipsimas l, IIPOXOJHUT Yepe3 TOUKHU A u B Haitru paccTosiHUE OT

TOYKM NEPECCUCHUS MPSIMBIX Il Hu |2 J10 TIPAMOU IS.

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

M

Saganme Ne3. HaiiTu paccTosHEE OT TOUKH V' 0 110 IUIOCKOCTH O , MpOXosieii depes Touxy A

TepreHuKyIapHo BekTopy N, ecrn M, 0:1;7), A@2;-1;4), N(6;22;-3).

3amanue Ne4. Haiitu yros Mexay IJIOCKOCTBIO ¢ U IJIOCKOCTBIO B , IPOXOJAIIEHN Yepe3 TOUKU

AByCeem @ X+Y+42-28=0, A(5:2:5),B(3;7:0), C(-4;-3;-1).
3aganue No5. 3amucarh KAHOHUYECKHE YpaBHEHUS TIPSIMOM, 3aJaHHOW OOIIMMH YPaBHCHUSIMHU.

X+2y—-9z2-10=0;
3Xx+4y+8z—-24=0.

3aganue Ne6. Halitu TOUKy nmepecedeHus nmpsmoi | mockoctn @ u YIroJI MEK1y HUMH.

'X+2=X=Z—_l; a:Xx+2y-32-12=0.
3 4 -2
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3ananue Ne7. Ilpsamas l, poxoauT uepe3 Touku 4 u B. Ilpsamas l, IIPOXOJHUT 4Yepe3 TOuKy M

NEPIEeHIUKYISPHO IJIOCKOCTH & . HaliTu yron Mexay npsiMbIMU l U l, U BBISICHUTD — JIeXKAT JIH
OHH B OJHOM TUIOCKOCTH WJIM CKPELIUBAIOTCS.

A(9;-31),B(4;4,-5),M (-111%;,-11), «a:2x+3y-z-1=0.

X+3)° y?

u + y_ — l

3amanue Ne§. Jlna nansoii kpusoii 49 25  ykasaTb (POKYCHI, SKCLIEHTPHCHUTET,
JUpeKTpUch. I10CTPOUTH KPUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHCHL.

2 2
3apanuie No9. IlpuBectu ypaBHEHHUE KPUBOU 9x” —25y" ~18x+200y -616 =0
KaHOHMYECKOMY BUJIy U IIOCTPOUTH KPUBYIO.
KonTposbHbie 3a1anus (mpuMepbl)

Bapuanr.

1. Haiitu 3Ha4€HHUS MAaTPUYHOI'O MHOTOUJICHA F ( A)

-1
f(x)=—x3+2x2—x+3,A:( Oj
3 2

2. HaiiTu panr mMaTpuIsl IpUBEIEHHEM K CTYIIEHYaTOMY BUY

1 2 1
-5 3
7 -

3. Berauciaute onpeaenuTens NPpUBEACHUEM K CTYTIEHUaTOMY BHILY

4. Haiitu matpuity, oOpaTHyto JaHHOW (a). Pemuth MatpuuHoe ypaBHeHHe (0)
1 2 1
3 5 3 1 -2 -2 3 5
2 7 1 3 4)77 3 1 0
(a) ©) \ -

5. Pemmnts cucteMy ypaBHeHHH. YKa3aTh 001ee U OAHO YacTHOE peleHue (a).

Pemmuts crucTteMy ¢ MOMOIIBEIO 00paTHOM MaTpuIlsl U o dhopmyinam Kpamepa (0)

4%, +9X, —5X, —8%, =5 X +2X, +X,=5
X +TX, —2%,—4x, =4 3%, —5X, +3X%; =—7
() 2%, +5X, +X; +3X, =3 ) 2X +TX, =X, =13
BapuanTt
1. Pacnucats PAa3JI0KCHUC BCKTOpA ;2 10 BECKTOpaM p’ q’ r
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x={5-12,1} p={L-30} g={1-11} r={0-12}
2. KonnuHeapHs! I BEKTOPHI B u a ?

a={2,01} b={-231 p-2a+2b g=3a—2b

3. JlaHa mrpamMua ¢ BEpUIMHAMHU B TOYKAX ARAA, .

Ai(_2!4’ 8), A2(4v _:L 2) , AS(_8’ 7!10) , A4(—3, 4, —2)

Haiitu:

a) yroi Mexay pedpamu AA, , AA

0) 0ObeM mIpamMuIbI
B) JUIMHY BBICOTHI OIYIIICHHOW Ha TPaHb AAA

') HATU IMHY MEAWaHbl, IPOBEICHHYIO U3 BEPILUHbI A x pedpy A A

— —

4. BBIYMCIIUTD TUIOIIA/Ib TapajjiesorpaMma, IOCTPOCHHOTO Ha BEKTopax a u b a- YOl MEXIY

BCKTOpaMu p u q

T
a=2p+q b=p-3q p[=2 |o|=2 —
Bapuant

M1M2M3)

1. Haiitu paccTosiHEE OT TOUKU M 0 10 IUIOCKOCTH (

M, (-9;10;2) M,(0;7;-4) M,(4;8-1) M,(-213)

X+y+z-2=0
X-y—-32+6=0

2. Bemmcatbs KaHOHHYECKOE ypaBHEHHUE MPSMOI: {

Xx-2 y-3 z+1

3. Haiitu TouKy mepeceueHus npsAMoii u muockoct: 1 1 ~4 y X+y+22-9=0

x-1 'y z
4. HaiiTu TOuKy R CUMMETPUYHYIO TOUKE P ornocurensro psIMOH I P (0’ -1 3) u 1 -1 1.
5. Hamncatp ypaBHEHME INIOCKOCTH ¢ MPOXOAIIEH Yepe3 TOUKY M, U NIEPIIEHAUKYIIIPHO IpsAMOi

(MM,). My(3,2,0) M,(415) M,(2-14)

6. Haiftu xocunyc yriaa Mexy miockocTsamu % u @z
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@ :3X—y+3=0 @, :x-2y+52-10=0

BapuaHT 3a1aHMii IPOMEKYTOYHOIO TeCTA

1.1. Haiitu panr MaTpuipl IpUBEACHUEM K CTYIIEHYaTOMY BUY

{1 —2) _(—2 3 5}
1.2. Permmith MaTpu4HOE YpaBHEHHE -3 4 3 -1 0

X +2X%, +X =5
3%, —5X, +3%, =7

1.3. Pemmuts cuctemy 1o popmyiiam Kpamepa 2% + 7% — %, =13

2.1. Hamucats pasjioxkeHHe BEKTOpa X 110 BEKTOPaM b, x={5-121] ,P= {£-3,0; ,

q={L-11} r={0-12}

2.2. BerauciuTe iomaib mmapajpiciorpaMmma, moCTpOCHHOI'O Ha BEKTOPaAx amn b a-— YToJ MCKAY

BexkTopamu P u

T
pl=2 Jaj=2 7%

a=2p+q b=p-3q

2.3. Jlana nupamuia ¢ BepIIMHAMU B TOYKAX AAAA, Ai(6'1’3), A (6, _21_3), A(2,2, 0),

A,(-510)

Haittu nmuny Menuanbl, TPOBEICHHYIO U3 BEPIIMHBI Ak pedpy A Ay

X-2 y-3 z+1

3.1. Haiitu TOuKy mepecedeHus MPsIMOii M TUTOCKOCTH: 1 1 —4 g X+y+22-9=0
3.2. Haitm TOYKy P CHMMeTpHuHyl0 Touke P oTHocuTemsHo mnpsimoii |: P(O’ _1’3)
x-1_y_z
1 -1 1.

3.3. Hanucare ypaBHEHHE IUIOCKOCTH & TPOXOJAIIECH Yepe3 TOUKY Mo u MEPIEHIUKYISIPHO

TIpSIMOi (MiM,). M0(3;2;0), M, (415) M,(2-14),

2
4.1. Jlana xpuBasi BTOPOIro nopska X* +4y* —12x+16y+16=0 [TosnyunTh KAaHOHNYECKOE YpaBHEHUE
KPUBOU U ITIOCTPOUTS .€€
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’ ’ ’
4.2. CocraBuTh MaTpully nepexoa ot 6azuca ©:€:8 k Gasucy &€ 8 | eciu
€ =26 +6,+8E,;, € =6 —€,+6,; 6 =6 + 26, +§,

Kpurepun ouenku:

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA MPEACTABIISII
pellieHuss 3a/ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M MX 3alllUTWI, OTBETHUB Ha BOIPOCHI
IpenojaBaTes;

- OLICHKA «HE 3aUTEHO» BBICTABJSIETCS CTYJIEHTY, €CIIM OH HEperyJiipHO B TEUEHUE CeMecTpa
NPEJCTaBIsUl PEUICHUs 3a]ad, BBITOJHWI 33JaHHUs HE TOJHOCTBIO MJIM BOOOIIE HE MPEACTaBIISLI
paboThl Ha TMPOBEPKY, [OMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
npernoaaBaress.

Jlnst ipoBeieHUsT TEKYIer0 KOHTPOJIS 3HAHWK CTYJCHTOB B JMCTAaHIIMOHHOM (hopMmaTe B
pa3paboTaHHbIX Kadenpoi «MaTemaTtnkay OHIaWH-Kypcax HMEIOTCS MPOMEXYTOUYHbIE (TIPOOHBIE)
TECTBHI.

3.2. IIpoMexyTOYHAS aTTeCTALUSA
KommuiekT Bonpocos
JAHEWHAS AJITEBPA

Matpu1ibl, TUIIBI MATPHLI.
Onepanuu ¢ MaTpulaMH, UX CBOKCTBA.
YMHOK€EHUE NPIMOYTOJIbHBIX MaTPULL.
MatpuyHas ¢popma 3alIUCH CUCTEMBI TUHEHHBIX aNreOpanyecKux ypaBHEHHH.
Onpenenureny U UX CBONCTBA.
[TonstTue onpenenuresns. MUHOPHI U anredpanyeckue T0NOTHEHUS.
CucTeMbl TMHEHHBIX aNreOpandyecKux ypaBHEHHH, OCHOBHbIE TOHATHUS U ONPEAETICHHUS.
[TpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPaBHEHUH.
OOpatHas MaTpHLa U €€ BEIYUCICHHE. Y CIIOBHUE CYIIECTBOBAHUS 00pPaTHONW MaTpHIIbI.
. Pemienue cucreM NMHEHHBIX anredpandeckux ypaBHEHUH METOJIOM 00paTHOM MaTpHIIbI.
. Meton I'aycca periennst CUCTEM JIMHEMHBIX YPaBHEHU.
. Penienue npon3BOJIBHBIX CHCTEM JIMHEWHBIX YPaBHEHHUI MeToa0oM ["aycca.
. Panr matpunsl. Teopema Kponekepa — Kanemm.
. OnHOpoAHBIE CUCTEMBbl JMHEMHBIX ypaBHeHHH. Kpurtepuil cyiiecTBoBaHHsS HETPUBUAIBHBIX
peLIcHu.
15. TlonsATHe BEeKTOpa U TUHEHHBIEC ONepaIliy HaJl BEKTOPaMH, CBOMCTBA OTEpPaIIHiA.
16. Jluneiinas KOMOMHAIIHUSI BEKTOPOB.
17. JluneliHas HE3aBHUCUMOCTbh M JIMHEWHAs 3aBUCHUMOCTbh T'€OMETPUYECKHX BEKTOpoB. Kpurepwii
JIMHEWHOM 3aBUCUMOCTH.
18. IMonstre 6a3uca. KoopanHaTel BeKTOpA.
19. OpronopmupoBanHbIii 6a3uc. PaznoxeHne BeKTopa mo BeKTopam 0asuca.
20. YmopsimoueHHas TPOKa BEKTOPOB.
21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE NPOU3BEICHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3zuce.
22. YcnoBus OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH W KOMILTIAHAPHOCTH BEKTOPOB.
23. JIuHeiiHbIE IPOCTPAHCTBA.
24. Matpwuia nepexo/a oT 6a3uca kK 6asucy.
25. CobcTBEeHHBIEC BEKTOPHI M COOCTBEHHBIE 3HAYCHUS MAaTPHUIIBI.

CoNoOARWNE

O Nl o
~AWNEO

AHAJIMTHYECKAS TeOMeTPUs
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1. Cucrembl koopauHar. JleKapTOBbI MNpPSMOYTOJIbHbIE KOOpPAMHATBI Ha IUIOCKOCTH M B
IIPOCTPAHCTBE.

[TossipHas cucrema KOOpAUHAT.

Pa3nuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brluucnenue paccTossHUNA MEXy 1BYMs TOUKaMHU, TOUKOW U MPSMOM, TOUKON U INIOCKOCTBIO.
Boluniciienue paccTosHNS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Beruncnenue yriioB Mek1y AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS INIOCKOCTSIMH.
KpuBble BTOpOro nopsiaka HMX reOMETPUUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue kpusoi
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHIY.

8. Kanonuueckue ypaBHEHHUS HIUIMIICA, TUIIEPOOIIBI, TApaOOIIbI.

9. VYpaBHeHHE TOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEeHHUs Cepbl, SIUIUIICOUIA, KOHYCOB, THIIEpOOIONI0B, TapabOIOHI0B.

Noakown

3K3aMeHaHI/IOHHbIe OMJIeThI

Ha3znauenue: Mcnonb3yroTes 11 npoBeieHus poMexxyTouHoi arrectanuu (ITA) no qucuumnirze
«JIuneiinas anredpay.
PernameHT 3k3ameHa: - Bpemst Ha HOArOTOBKY T€3MCOB OTBETOB - 710 45 MUH.

- Crioco® KOHTPOJIS: yCTHBIE OTBETHI.
KommiekThl 5K3aMEeHalMOHHBIX OUIETOB JOJDKHBI COJiepkKaTh OuneToB Ha 25-30% Oosbliie yncna
CTYJIEHTOB B rpyInie (xpanarcs Ha kadeape «MaremaTukay).
TunoBble BADHAHTHI OMJIETOB NPHJIATAIOTCS.

MHUHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)
dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtuka»

HNuctunnuua «JIuHeitHas anredopay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu v uX CBOMCTBA.
12 12
L3 oo
2. Pemurs Marpuunoe ypaBHenue XB=A eciu 2 1 :
3. Pemmtsb cucreMy MeTo10M OOpaTHON MaTPHIIBI 2% —3%, =12

4. Jlanst sextoper 2=(-59.8), b=(-31-2), ©=(-810-10) [IpoBepuTs — KOMMIAHAPHEI JH OHH.

ol

Ecnu Het, HaliTh 00beM MapaluleNienunena, IoCTPOEHHOro Ha BekTopax a.b.cC.

5. Haiitu yron Mex/y BeKTopamMu a = (-2-2) y b=(201),

YTBepxneHo Ha 3aceqanuu Kadeapsl mateMaTHku « 30» 04 2025 r., mpotokoin Ne 7

3aB. kadeapoi O.M. Bapanosa / /

MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YUYPEXJIEHUE BBICHIEI'O OBPASOBAHM
«MOCKOBCKHUH NOJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynpTeT 0a30BBIX KOMIETCHIIUH, Kadenpa «MaremaTtnka»
HuctunuHa  «JIuHeiHas anreOpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Jluneiinas komOuHanus BeKTopoB. baszuc. KoopauHate! BekTopa.
1 2 -1
A={3 1 O

2. Beraucnuth onpenenutens MaTpuisl C = AT ecin 011

X, +9X%; —3%3 =1,

3. Pemmre cucremy ypaBHenuit metojgom ['aycca Lxl +3%y — 2% =3.

4. Tlokasats, uto Bexropsr M=@-12) 1=(20.3) P=(-2-11) ogpasyior Gasuc B MPOCTPAHCTBE.

5. Jlano obee ypasHenne npsmoit  —2X+3Y ~5=0. Hamucars: ypaBHeHHe IPIMOii ¢ YIIOBBIM

K03 PHUIIMEHTOM; YpaBHEHHUE NMPSMON B OTPE3Kax; HOPMAIbHOE YpaBHEHHE MPSIMOM.

YTBepxneHo Ha 3aceqanuu Kadeapsl mateMaTku «_30» 04 2025 r., mpotokon Ne 7

3aB. xadeapoi O.M. bapanosa / /

J151g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare

B pa3paboTaHHBIX Kadenpoit «MaremMaTukay OHJIaWH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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