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1. Henn, 3a1a4n ¥ MJIAHUPYeMble pe3yJIbTaThl 00y4eHus 10
AUCHMILIHHE

K 0CHOBHBIM yensim OCBOGHUS TUCHMILIMHBI «JInHeiHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHME y CTY/IE€HTOB OOIIe MaTeMaTH4E€CKON KYJIbTYpbI;

- IpUOOpETEHUE CTYJCHTaMH ILIMPOKOro Kpyra MaTeMaTH4eCKUX 3HaHUN, YMEHUH U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJAEHTOB K MHIYKTUBHOMY M JEAYKTUBHOMY MBIIUICHHIO HapsAy C
pa3sBUTHEM MaTEMATUYECKON MHTYUIINH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEILHOTO U3Y4YeHUs y4eOHOW U HayYHOH JIH-
TepaTypsbl, COAEpKAILEH MATEMATUYECKNE CBEACHUS U PE3YIIbTaThI;

- IOITOTOBKY CTYJACHTOB K JIEITEILHOCTH B COOTBETCTBHH C KBAIM(UKAIIMOHHON XapaKTepUCTH-
KOi1 6akanaBpa 110 HalpaBJIEHUIO, B TOM YHcie OPMUPOBAHNE YMEHUH UCIIOJIb30BaTh OCBOCHHBIE
MaTeMaTHYECKUE METOJIbI B TPO(PECCUOHATILHON EATEIbHOCTH.

- MOJATOTOBKY BBICOKOKBAIN(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX LM(PPOBOMH
TypOYJIIEHTHOCTH U BBICOKHX TEXHOJOTHUYECKUX PUCKOB COBPEMEHHOMN II(PPOBOH IKOHOMHUKH.

K 0cHOBHBIM 3a0auam 0CBOECHUS AUCUUILINHBI «JIMHEelHas anredpay ciieyeT OTHECTH:

- OCBOEHHE CTYJIEHTaMH OCHOBHBIX IOHATUI, METOJI0B, POPMUPYIOLIUX OOIIYI0 MATEMAaTUYECKYIO
HOJrOTOBKY, HEOOXOAUMYIO JUIsl YCIICIIHOTO pelleH s IPUKIJIAHbIX 3a/ay;

- (hopmupoBanue y cryaeHTa TpeOyemMoro Habopa KOMIETEHIMI, COOTBETCTBYIOIIUX €TI0 HAlpaB-
JICHUIO MTOJTOTOBKH M 00€CIIEUHBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OO6yuenne mo aucuumuHe «JluHeiHas anreOpa» HampaBiieHO Ha (QOpPMHpOBaHUE y O0Oyuaro-
HIUXCS CAeayronux KommereHuid B coorBerctBur ¢ ®I'OC 21.05.04 (ypoBeHb CHCHHATUTETA)
no HampasieHuto noarotoBku 21.05.04 T'opHoe neno, yrBep)AEHHBIM prKa3oM MUHOOpHAayKH
Poccun ot 12.08.2020 Ne 987 (c m3aMeHeHHSAMH U OTIOJIHEHHUsIMA OT: 26 HOs10ps 2020 T.):

Koa u HanmMeHoBaHue KOMIIeTeH M

HH}IHKaTopr JAOCTHKCHHUA KOMIIECTCHIIMH

OIIK-3. CnocoGeH MpUMEeHATh COOTBETCTBY-
I0LUI (PU3UKO-MaTeMaTUYeCKUl anmapar,
METO/IbI F€0JIOTO-ITPOMBIIIJIEHHON OLIEHKH
MECTOPOXKIACHUM TBEPABIX MMOJIE3HBIX UCKOIIA-
€MBIX, a TAK)KE HaBBIKH IPU CTPOUTEIBCTBE U
AKCIUTyaTalMH MOA3EMHBIX OOBEKTOB

NOIIK-3.1. IIpuMeHsieT MaTeEMaTUYECKUH all-
napar uccieoBaHus QYHKIUH, TMHEHHON
anreOpbl, U GepeHIINaTLHOIO U HHTETPaib-
HOTO MCUUCIIEHHUS, PSI0B, NuddepeHraib-
HBIX YPaBHEHMM, TEOpUU PYHKIIUI KOMIUIEKC-
HOTO MEPEMEHHOT0, YHCIEHHBIX METOIOB;
NOIIK-3.2. TIpumeHnser MaTeMaTUu4eCKui
anmnapat TeOpuH (YHKIIMK HECKOJIBKUX Iepe-
MEHHBIX, TEOPUU (PYHKIUIH KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PSI0B, TeOpHH Tudde-
PEHLIMATBHBIX YpaBHEHUH;

HOIIK-3.3. [IpuMeHsieT MaTeMaTUYECKUM arl-
rapar TEOpUH BEPOATHOCTEN U MaTeMaTuye-
CKOM CTaTHUCTHUKHU,

NOIIK-3.4. IIpuMeHsieT MaTEMaTUUECKUHN aIl-
napar 4UCJIEHHBIX METOJIOB;

NOIIK-3.5. JleMoHCTpUpYET MOHUMaHuE Pu-
3UUYECKUX SIBJICHUN U yMEeeT MPUMEHSATh QU3U-
YECKUE 3aKOHBI MEXAHUKH, MOJIEKYJISIPHON
(bu3HMKYN, TEPMOJUHAMUKY, SJIEKTPUUECTBA U
Mar"eTus3ma Juisl peIeHHs] TUIIOBBIX 3a4a4;




HOIIK-3.6. JleMOHCTpUPYET 3HAHUE TEXHO-
JIOTUH 3KCIUTyaTallMOHHON Pa3BEIKHU U J10-
ObIUM IOJIE3HBIX HCKOMAEMBIX, CTPOUTEILCTBA
1 DKCIUTyaTalluy MOJ3EMHBIX OOBEKTOB B Pa3-
HBIX TOPHO-T€0JIOTHYECKUX YCIOBUSX.

2. MecTO0 IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOM MPOrpaMMbl

JucnuriuHa OTHOCUTCS K 00s3aTesbHOM yacTu Osioka b1: Monynps «MartemMatnueckue u ecre-
CTBEHHO-HAYUYHbIE JUCIUTUITMHBDY.
E€ uzydenue obecrieynBaeT u3ydeHue JUCITUTIINH
B obsazamenvroii wacmu:

- MaTeMaTHYECKUM aHaJIN3;

- (husuka;

- METO/Ibl HH)KEHEPHBIX PACUETOB T'OPHO-TEXHUYECKUX COOPYKEHHUM U MEXaHU3MOB;

- TUIPOMEXAHHUKa,

- Teruio(hU3uKa B TOPHOM ITPOU3BOJICTRE;

- TEO/IC3HUS,

-reOMeXaHHKa,

- (hu3mMKa TOPHBIX TIOPOJ.

3. CTpyKTypa U coJep:kaHHue TUCHUILINHBI
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBISACT 3 3a4eTHbIC eUHULBI -108 vacos.
3.1. Buabl yueGHoii padoThl M TPY10€MKOCTH

Ne
" KonnuectBo
n/n Bup yueoHoii padoThl qacoB Cemectp 1
1 | AyanTopHble 3aHSTHSA 16 16
B ToM uucne:
1.1 | Jlekuuu 6 6
1.2 | CemuHapCcKue/MPaKTHUECKUE 3aHITHS 10 10
1.3 | JJaboparopHbIe 3aHATHS - -
2 | CamocTosiTe1bHasi paboTa 92 92
3 | Ipome:xkyTouHasi aTTecTanus
9K3aMeH €] €]
Hroro 108 108

3.2. Temaruuyeckuii NJIaH U3y4YeHHUs TUCIUNTHHBI

Pazmemén B nmprmiioxenuu 1 k pabodeil mporpaMmme.
3.3. Conep:xaHue pa3iesioB AUCHUILIMHBI

Beenenue
[Tpenmer, 3agaum U coiep>KaHue TUCHUIUTMHBL. OCHOBHBIE Talbl pa3BUTHS AUCUUIIINHBL. CTpyK-
Typa Kypca, ero MecTo 1 poJib B OJITOTOBKE OakanaBpa, CBS3b C APYTUMU AUCHUTIITMHAMH.
Paznes 1. DineMeHTBI JIMHEHHOI ajaredpbl
Tema 1. MaTpuubl U onpeaeuTeH.
[Tonsitue matpunel. Bunsl matpun. JleiictBus Haa marpunamu. Onepanuy Haj MaTpULAMU U UX
cBoiictBa. Ompenenurenu, UX CBOMCTBA U BbluncieHus. [IoHATHS MUHOpa U anredpanyeckoro
JONONTHEHN.  Pa3nojkeHue ompeaenuTens Mo 3JIeMeHTaM CTPOKM WM cToyOna. Beruucnenue
ONPEIETUTENEN Pa3INYHOTO NOPsJIKa.



OOpaTHas MaTpulia ¥ arOPUTM €€ BBIYUCIICHUS. DJIeMeHTapHble TpeodpazoBanus MaTpull. [1pu-
BEJICHHE MATPHIIBl K JUArOHAIBHOMY WM TpalelHeBUAHOMY BUIy. MaTpuuHas ¢opma 3amucu
CUCTEMBbI JINHEHHBIX anredpandecknux ypaBHeHUN. PaHr MaTpuiibl.
Tema 2. Pemienne cucreM JUHEHHBIX ajJredpanyecKuX ypaBHEHHMIA.
CucreMbl TUHEHHBIX alreOpanyecKux ypaBHEHUI, OCHOBHbBIC OHATHS. PelieHue cucrem JIMHEen-
HBIX ypaBHEHHI MeTonoM Kpamepa, meromom obpaTHOU MaTpuilel, MeTogoM ["aycca. Teopema
Kponekepa — Kanemmu. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX YpPaBHEHUH METOJIOM
I'aycca. Pemienne ofHOPOHBIX CUCTEM JIMHEMHBIX ypaBHEeHUN. Kputepuii CylieCTBOBaHUs HETPHU-
BUAJIHBIX PELICHUMN.
Pa3nes 2. DiieMeHTBI BeKTOPHOI aJiredpbl
Tema 1. JIunelinple onepanuy HaJl BEKTOPAMH, UX CBOMCTBA. JIMHEHHbIE KOMOMHAIIMN BEKTOPOB.
JIvHeiHas 3aBUCHUMOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3nc cucremMbl BEKTOPOB. ENMHCTBEHHOCTh
pa3ioxeHus BeKTopa o 6asucy. OpToHOpMUPOBaHHBIHM Oa3uc.
Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUS BEKTOPOB, HX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIuncieHne cKkansipHOro, BEK-
TOPHOT'O U CMEIIAHHOTO MPOU3BEACHHUI BEKTOPOB, 33JaHHBIX KOOPJIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.
Tema 3. Jluneitapie nmpoctpancTa. [oHsTHE 6a3nca MPOCTPAHCTBA TEOMETPUICCKUX BEKTOPOB.
[IpeoOpazoBanre MaTpUIIbl TUHEHHOTO orepaTopa Mnpu nepexoje oT daszuca k 6asucy. CoOcTBeH-
HbIC 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.
Pa3gen 3. KoMIiekcHbIE YHCJIa H MHOTOYJICHBI
[TonsiTHEe KOMIUIEKCHOTO yncaa. @OpMbl 3aUCH KOMIUIEKCHBIX Yucen. JIedcTBUS Hal KOMIUIEKC-
HbIMU ynciaamu. @opmyna Myaspa. M3BiedueHne KOpHs N-0il MOJOKUTEIBHON CTETIEHH U3 KOM-
TUICKCHOTO YKclia. Pa3ioxeHne MHOTOWIeHA Ha MHOKHTETH. OCHOBHAsI TEOpeMa aareOpel.
Paznen 4. AHaanuTu4eckasi reoMeTpust
Cuctembl KoopauHaT. JleKapTOBBI MPSAMOYTOJIbHBIE KOOPIMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHast cucrema KOOpAUHAT.
Tema 1. IIpsimble ¥ MII0CKOCTH
Pasznuynble TUTIBI YpaBHEHHI TIIOCKOCTH U YpaBHEHUH PsIMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUN MEXy IBYMsI TOUKAMM, TOYKON U MPSIMOU, TOUKOU M INTIOCKOCTBIO.
Boluncienne paccTosHUS MKy CKPEIIUBAIOIIUMUCS MTPSMBIMHU.
Boluncienue yrioB Mexy IByMs MPSMBIMHU, IPSMOI M TNIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMHU.
Tema 2. KpuBble 1 NoOBePXHOCTH BTOPOTr0 MOPsiAKA
KpuBsbie BTOporo nopsijika, ux reoMeTpruuecKkue CBoMcTBa U ypaBHeHus. [ [puBeienrie KpuBou BTO-
poTo TopsiiKa K KAHOHUYECKOMY BUTY.
YpaBHEeHHE MOBEPXHOCTH BTOPOTo nopsiaka. KaHoHnueckue ypaBHEHHS cephbl, dJUTUICOUAA, KO-
Hyca, runepoosonia, napadboiaonsa.

3.4. TemaTuKa NPAKTHYECKHUX 3aHATHI M0 AucuuIuinHe «JIuHelinas anredpa»
No 3ansTus Tema 3ansTHS
Pa3nes 1. DineMeHTHI JIMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS

! Haa Martpunamu. OnpenenuTenu, UX CBOWCTBA U BBIUUCIICHHUE.

5 Pemenue cuctem TMHEHHBIX alreOpanvyeckux ypaBHEHUN METo-
noM Kpamepa, MmeToioM 06paTHOM MaTpulibl, MeTooM ["aycca.
Pa3zgen 2. JiieMeHTHI BEKTOPHOI ajredpsbl. JIMHEiHbIE oniepa-

3 LIMY HaJl BEKTOPAMHU, UX CBOICTBA. BrlunciieHne ckaisipHoro,

BEKTOPHOI'O U CMEIIaHHOTO NMPpou3BeAeHN BeKTOpoB. COOCTBEH-
HbI€ BEKTOPHI M COOCTBEHHbIE 3HAYCHUS] MAaTPHUIIBL.

Pazgen 3. KommiiekcHbie 4ncjIa M MHOTOYIeHBbI. [[elicTBusA HaQ
4 KOMIUIEKCHBIMU 4HcIaMH. Pa3iiokeHne MHOrouleHa Ha MHOXH-
TEJIN.




Paznen 4. Anaauruyeckasi reomerpusi PaznmuuHbie TUIIBI ypaB-
HEHUH INIOCKOCTH Y YPaBHEHUM MPSAMOM Ha IJIOCKOCTH U B IIPO-

5 . N
ctpanctBe. [Ipocreiinme 3agaun aHaTUTUYECKOI TeoMeTpun (BbI-
YHUCJICHHE PACCTOSTHUN U YTJIOB)
4. Y4eOHo-MeTOoAMYeCKOE U MH(OPMAIIMOHHOE o0ecrieyeHne

4.1. HopmatuBHble 1oKyMeHTHI 1 [OCTbI
1. OI'OC 21.05.04 Topuoe ngeno. YT1BepkaéH mnpukazom MuHoOpHayku Poccuu ot
12.08.2020 Ne 987

2. AkaneMHuyecKuil y4eOHBIN TUIaH 1o HampasieHuto noarotoBku: 21.05.04 'opuoe nerno.
[Tpoduns: IlaxTHOE M MOA3EMHOE CTPOUTEILCTBO. DopMa 00ydeHust — 3aounast. 2025.

3. OopasoBarenbHas nporpamma. Hanpasnenue nmonrorosku 21.05.04 T'opuoe neno. IIpo-
¢une: [llaxTHOE M MOA3eMHOE cTpoUuTeNbeTBO. 2025,

4. Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crpareruu Hay4Ho-
TEXHOJIOTUYECKOro pa3ButHs Poccuiickoit denepannm.

S. [Ipuka3z MunucrtepcrBa o0pazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne

816 «O06 yrBepxkaenuu [lopsaka mpruMeHEHUs OpraHU3AIUSIMU, OCYIIECTBISIOIIUMUA 00pa3oBa-
TEIBHYIO JIEATETbHOCTD, AJIEKTPOHHOTO OOYUEHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIO-
TUH TIPH peaTu3aiui 00pa30BaTEIbHBIX IIPOTPAMM)).

4.2. OcHoBHasi IuTEpaTypa
1. 3abonotckuit B.C. Jluneiinas anrebpa v aHaauTHueckas reometpus (yueOHbIH KOM-
IUIEKC): yaeOHoe mocodue, 2-¢ u3a. Crep. M.: U3n-sBo UHOPA-M, 2022. 309 c. (Bricmee o6pa-

30BaHMe: OaKamaBpHar).

2. Cupotuna U.K. Jluneitnas anre6pa u aHaTuTAYECKAsI TEOMETPHS: UHTEPAKTUBHBIN KypC:
yuebHoe mocodue st By3oB. CII6, U3a-Bo Jlans, 2022. 180 c.
3. Kypc nexuuit no nuHeitHoO! anreOpe U aHAIMTUYECKON TeoMeTpuu: yueOHoe rnocodue. //

Kyapssues b.1O., Maram B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIit pecypc.]

4.3. [lomoJHMTeJbHAsA JIUTEPaTypa

1. Kpartkuii kypc BbIciieil MaremMaTuku [DIeKTPOHHBIN pecypc]: y4uel. - DIeKTpoH. AaH. -
Mocksa: damkoB u K, 2017. - 510 c. [Pexxum nocryma: URL: https://e.lanbook.com/book/93522.
- 3arz. ¢ KpaHa.] .

2. 3y6koB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc
MaTeMaTHKH JJI1 TEXHUYECKHUX BBICIIUX yueOHbIX 3aBefeHuil. Yactu 1-4. M.: MITI1Y, 2012. 400
IK3.

3. Wnbun B.A., Tlo3usik O.I'. Ananutudeckas reomerpusi. M.: Hayka. ['naB.pen-us ¢pusuko-
mareM.JuT-pel, 1988. 224 c.
4. bexnemumes, J[.B. Pemenue 3a1a4 u3 kypca aHaJIMTUYECKOW T€OMETPUU U JIMHEMHON all-

reOpsl [DneKTpoHHBIN pecypce]: yueb. mocodue - DnekTpoH. AaH. - MockBa: ®uszmaraur, 2014. -
192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. ]

4.4. DiekTpoHHBbIE 00pa3oBaTe/bHbIE pecypchl
[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOKHO B AUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMBbl TUCTaHIMOHHOTO oOyueHus: yHuBepcuteta (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «Martematrkay JIEKTPOHHBIX 0Opa3zoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
IIPOrPaMMBI:


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMETpus

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAaHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPa MO0 y4eOHOU paboTe W/UiTH LEHTPOM y4eOHO-METOINYEeCKOil paboThI.

Kaxnplii cTyneHT obecriedeH WHAMBUIYAIbHBIM HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU
OHOINOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

I/IHTepHeT-pecprH BKJIIOUAKOT y‘le6H0-MCTOI[I/ILIeCKI/Ie MaT€pHralibl B 3JICKTPOHHOM BHIC, IIPCI-
CTaBJIEHHBIE HA CAWUTE mospolytech.ru B pa3aciic: ((I_[eHTp MAaTEMAaTHUUYCCKOI'O 06pa3013aHI/1;1»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nbie yueOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «IHTepHEeT» 1St OCBOCHUS
JUCHMIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuieH3MOHHOEe M CBOOOTHO PACIPOCTPaHsIeMO€e MPOrPaMMHOe oGecriedyeHne

Ne| HammenoBanue | Pazpadorunk I1O JocTynmHoOCTH Ccpuika Ha Equnblii peectp
(mpaBoo0.1aga- (IMEeH3HOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB00OIHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHsaeMoe)

1 | AstraLinuxCom [OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOI'M" 75

4.6. CoBpeMeHHbIe NpodeccuoOHAIbHBIE 0a3bl JAHHBIX H MH(OPMALMOHHBIE CIIPABOYHbIE
CHCTEMbI

Ilepedyensb pecypcoB cetu UHTEpHET, 1OCTYNHBIX VISl OCBOCHUS M CIUNJIMHBI:

Ne HaunmeHnoBanue Ccbl1ka Ha pecypce JocTynmHoCcTh

NHdopMaliHOHHO-CIIPABOYHbIE CHCTEMBI

Hocrtynna B cetn H-
TepHeT 0e3 orpaHuye-
HUM

https://stackoverflow.co

StackOver flow
m/

WNudopmannonnsie pecypesl Cetu

Koncyprantlloc http:// www.consultant.ru | ToctymHo



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

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JlocTyHO
JapTOB BHICHIETO 00pa30BaHUs

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBbI

Jlanpb https://e.lanbook.com/ JHoctynHa B cetn Un-
TepHET O0e3 orpaHuye-

HUN
IPR Books https://www.iprbookshop | docrynna B cetu UH-
ru/ TepHET O0e3 orpaHuye-

HUN

IIpodeccuonaibubie 6a3b1 JAHHBIX

baza naHHBIX HAyYHOU DJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noJuTeMaTuIecKas pedepaTHBHO-
oubnuorpaduyeckas u
HayKoMeTpHuueckas (Onbamomerpu-
yeckas) 0aza JaHHBIX

5. MarepuajbHO-TeXHUYECKOe o0ecneyeHue AU CIHUIITUHBI
MarepuanbHo — TexHHUYecKast 0a3a yHHBepcUTeTa 00ecIeunBaeT MPOBEACHUE BCEX BUIOB 3aHs-
THH, TPETyCMOTPEHHBIX YI€OHBIM TJIAHOM, H COOTBETCTBYET JCHCTBYIONUM CAHUTAPHBIM H ITPO-
TUBOIIO)KApPHBIM NIPaBUJIaM U HOPMaM.
Kadenpa «Marematuka» He pacronaraetT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM M HCIHOJB3YET
yueOHbIe ayTUTOPUH U3 0011Iero GoHa yHUBEPCUTETA.
[Tpr HEOOXOAMMOCTH IJISi IPOBEICHUSI MHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIOIB3YIOTCS
KOMITbIOTEPHBIE KJIACCHI YHUBEPCUTETA.
6. MeToau4ecKkne peKoMeH 1Al uH
6.1. MeToanyeckue peKOMeHIAUUHM /sl PenoJaBaTeisi 10 OPraHu3aluu 00y4eHust
[Ipexne Bcero, ciieayeT 0OpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTHYECKH BECh N3ydaeMblIit
UMM MaTepHaj He TpeOyeT Kakoi-mubo criennanbHOM (JI0MOIHUTENBHON) MOATOTOBKY U BIIOJIHE
MOYET OBITh YCTICITHO U3y4eH, €CIIU CTYIEHTHI OyIyT MOCEMaTh 3aHATHS, CBOEBPEMEHHO BBITIOJI-
HATH JIOMAIIHUE 3a/1aHUs ¥ TOJIb30BaThCS (MPH HEOOXOIMMOCTH) CUCTEMOI MJIAHOBBIX KOHCYIIb-
TaIMii B TEYCHHE KAXKIOTO ceMecTpa. Bomeammie B Kypc MaTeMaTHKH Pa3/IeIibl sIBISTFOTCS KJlac-
CHUYECKUMH, B TO € BpeMsI OHU MPAKTUUECKU OPUEHTHUPOBAHBI, TAK KAK HMEIOT HIMPOKOE pactpo-
CTpaHEeHHe IS PEeIICHHs pa3HOTO PoJa 3a/1a4 BHYTPH CaMOW MAaTEeMAaTHUKH W MPHUKIIAIHBIX 3ajad.
WX ocBOeHME TOMOKET CTYACHTaM JIOTHUECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
U ITIMCBMEHHYIO PEUb, YCIIEIIHO TPUMEHSTh HAKOTJICHHBIE 3HAHHSI B TPO()EeCCHOHANTBHOM e TeNb-
HOCTH.
HeoOxomuMo ¢ camoro Hadana 3aHsITHIA pEKOMEHOBATh CTYACHTaM OCHOBHYIO H JIOTIOJHHUTEIb-
HYIO JINTEPATypy, a B KOHIE CeMecTpa JaTh CIUCOK BOIPOCOB JUIsI MOJATOTOBKH K 9K3aMEHY.
Ha mepBoM 3aHSATHH 1O JUCIUIUIMHE CIIETyeT 0053aTeIbHO TPOMH(POPMHUPOBATH CTYICHTOB O
BUjIe U GOpME MPOMEKYTOUHOM aTTeCTAllMK MO JUCHUIUINHE, CPOKAX €€ MPOBEACHUS, YCIOBUAX
JIOITyCKa K MTPOMEKYTOYHOM aTTeCTAINH, TIPUMEHIEMbIX BHIaX MPOMEXKYTOYHOTO KOHTPOJIS.


http://www.elibrary.ru/
http://webofscience.com/
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W3noxxeHne TEOpeTHUEeCcKOro Marepuasia JAO0KHO COMPOBOXKAATHCS HILTIOCTPATUBHBIMHU IIpUMeE-
paMu, TIIATEJIbHO OTOOPAHHBIMHU IPETOAaBaTeNIEeM TaK, YTOObI TEXHHUYECKUE TPYTHOCTH U BbI-
KJIQJKU [IPU PELICHUH 337]aui HE OTBJIEKAIH OT IJIaBHOTO: OCMBICIICHUS UJIEU U CYTH IIPUMEHsIe-
MbIX MeTo10B. CliellyeT Bcerja yKkas3blBaTb IPUMEPhI IPAKTUYECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUHN U QPOpMyI.

[IpakTuyeckue 3aHATHS JTOJDKHBI OBITH OPraHU30BaHBI MPENOJaBaTeIeM TaKUM 00pa3oM, YTOObI
0CTaBaJIOCh BpeMsl Ha MEPUOJIUYECKOE BHIIOJHEHHE CTYIEHTaMU HEOOJBIION caMOCTOSATENbHON
paboThI B ayIMTOPUU AJIsl IPOBEPKU YCBOEHUS M3JI0KEHHOIO MaTepuasa.

[IpenogaBatens, BeAyIIUNA MPAKTUYECKUE 3aHSTUS, TOJDKEH COTJIacOBBIBATh yueOHO-TeMaThye-
CKUH IUIaH 3aHSATUH C JIEKTOPOM, UCIOJIb30BaTh €IUHYI0 CUCTEMY 0003HAUYEHHUH.
[IpenogaBarento cneayeT JOOUBATHCS CUCTEMATUUECKON HEMpPephIBHON pabOTHI CTYIEHTOB B Te-
YeHUE CeMeCTpa, HeOOXOAUMO BBISBIATH CHIBHBIX CTYJCHTOB M MPHUBIEKATh WX K Hay4yHOHU pa-
0oTe, K y4acTHIO B pa3HOT0 poja OJIMMITHAIaX U KOHKYpCax.

CTyzneHT OJIKEH OLyIIaTh 3aMHTEPECOBAHHOCTD IPENOAABATENS B IOCTHKEHUN KOHEYHOIO pe-
3yJbTaTa: B IPUOOPETEHUHU 00YJaIOIIMMUCS POYHBIX 3HAHUH, YMEHUH U BIIaJICHUS] HAKOIIJICHHON
uHpOpManuel Ut pereHus 3a/1a4 B PO eCCHOHATBHOM eI TETbHOCTH.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
Bo3MoHO npoBeieHne 3aHATHI U aTTecTaluil B IMCTAaHLMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JMCTaHIUMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrkay 3JIEKTPOHHBIX 00pa3zoBarebHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimok mpoBeneHust padoT B TUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIACIBHBIMHU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii LIEHTPOM YueOHO-METOAUYECKOM pabOTHI.
6.2. MeToanyeckue yKazaHusi JUIsl 00y4aOMMXCS 0 OCBOEHUIO
JAUCHMILTUHBI
Pa3nesi: 31eMeHTHI JTUHEHOH aaredphl
Matpuusl u onpeneautenau. [Ipexne Bcero, CTyIeHT JODKEH MOHATh, YTO MaTpHIla — 3TO Taod-
JMIa grcen (MpuyeM dTa TalJrIa MOXKET UMETh OMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, & MOXKET
OBITh U NMPSMOYTOJIBHOMN), @ ONpPEAEIUTENb- 3TO YUCIIO, 3alHChIBAEMOE B BUIE€ KBaJApPaTHON Tab-
JIMIIBI, TO €CTh ONPEACIUTENH CYIIECTBYIOT TOJBKO Y KBAJAPATHBIX MaTPHIIL.
Crnenyer oOpatuTh 0c060€ BHUMAaHUE Ha ONEPALUI0 YMHOXKEHUS MPSIMOYTOJIbHBIX MAaTPUIl U MO-
HATh, KaKUM TI0JIy4aeTcs MOPsI0K MaTpULbl — pou3BefeHns. OcoOeHHOCTh MaTpUIl TAaKkKe CO-
CTOUT B TOM, YTO NMPOU3BEACHUE MAaTPHUI] HE IIEPECTAHOBOYHO, TO ecTh AB # BA.Cnenyer o0s3a-
TEJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.
BaxxubIM siBrisieTcs moHsATHE 0OpaTHOM MaTpuIlsl. Hafo 3HaTh yclioBUE CyIIeCTBOBaHUS OOpaTHOM
MaTpHIIbl U aliTOPUTM ee rocTtpoeHus. Ilocne ee BeIUMCIeHNS 11€€CO00Pa3HO esIaTh MPOBEPKY
TIPaBUILHOCTH PENIEHNS, BHIOTHHIB OMepaluio yMHoxkeHns A A = E (10mKHA MOTyUHThCS 11~
HUYHAs MaTPHILA)
[Tpu n3yueHuu onpeaenuTenei Hago YeTKO YCBOUTh MOHATUS MUHOPA, alre0pandeckoro J10mo-
HEHHs, 3HaTh MHOTOYMCIICHHBIE CBOWCTBA ompenenuTens. st oCBOGHUS! TEXHUKH BBIYHACICHUS
orpenenuTenei nenecoodpazHo, BHIOpaB MPOU3BOJILHBIN ONPEAETUTENb BhIIE TPETHETO MOPSIIKa,
PACKPBITh €0 Pa3IMYHBIME CIIOCOOaMU, TPUMEHSST Pa3IoKEHHUE U MO0 CTPOKAM M TIO CTOJIOIaM.
OOparure BHUMaHHUE, KaKue CTPOKHU (CTOJIOIbI) MPEeaNOYTUTENbHEE BBHIOUPATh IJIsl PACKPBITUS
OTIpeAeNUTENsI, YTOObI YIIPOCTUTH €ro BblunciaeHne. Oco0eHHO 3 eKTUBHO BBIYUCICHUE OIpe-
JIeNTUTENs C TOMOIIBIO 3JIEMEHTapHBIX MTPe0Opa30BaHUi, TPUBOASIIUX €T0 K TPEYTOJIbHOMY BHILY.
[Tpu n3ydeHuu penieHnii cucTeM JIMHEeHHbIX anreOpandeckux ypasHeHuil (CJIAY) obpatute BHU-
MaHHe, PEX/Ie BCEro, Ha MOHATHE PEIICHHsI CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS PEIICHUH B 3a-
BHUCHUMOCTH OT COOTHOIICHHUST MEXK/Ty PAHTOM MaTPHIIbI, PAHTOM PaCITUPEHHON MaTPUIII CHCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHUIl. OOpaTuTe BHUMaHHE HAa YCJIOBUS MpUMEHEeHHs (popmyn
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Kpamepa u meTona o6patHoii maTpuiibl. BHUMaTEeIbHO pa3deprTe mMpuMephl peIIeHUs TPOU3BOJIb-
HBIX CHCTEM JIMHEHHBIX aireOpanyecKux ypaBHEHUU meronoM [aycca (BBeneHue Oa3WCHBIX U
CBOOOJTHBIX IIEPEMEHHBIX ).

Pa3nesi: 31eMeHTBI BeKTOPHOI ajredpbl

[Tpu n3ydyenun naHHOU TeMbl OOpaTUTE BHUMAHUE HA JIMHEWHBIC ONEpalliy HaJ BEKTOpaMH, Ha
TIOHSITHSI JIMHEWHOW HE3aBUCUMOCTH M JIMHEWHON 3aBUCUMOCTH BEKTOPOB, Ha (DyHIaMEHTAIbHOE
noHsiTue 0azuca BEKTOPHOTO IMPOCTPaHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3ioKeHHE
BEKTOpa 110 0a3ucy.

3HaTh ONpeeIeHUE, TEOMETPUUECKUE CBOMCTBA CKAISIPHOIO, BEKTOPHOI'O U CMEIIAHHOI'O MTPOU3-
BEJICHUS BEKTOPOB, (POPMYJIBI JUISl X BBIUMCIICHHUS B BEKTOPHOW U B KOOpAMHATHOH popme. OOs-
3aTeJIbHO 3HaTh U YMETh IIPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIaHap-
HOCTHU BEKTOPOB.

Pa3zpnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B »ToM pasnene, npexzae Bcero, Ha0 MOHSTh, YTO KOMILJIEKCHOE YMCIIO SBUJIOCH PACIIUPEHUEM
MOHSTHUS JACHCTBUTEIBHBIX YHCEI, 3HaTh OMpeAeNieHue U Tpu (GOPMBI 3aMUCH KOMILJIEKCHOTO
yyclia (aredpandecKyro, TPUroHOMETPUYECKYIO U TIOKa3aTENbHYIO ), TEOMETPUYECKYIO HHTEPIIpE-
TalHUI0 KOMIUIEKCHOTO YMCia U B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM KOM-
TUICKCHBIX YUCENT U MHOXXECTBOM TOUYEK KOMIUIEKCHOU TUIOCKOCTH. 3HATh (hopmyiry Dittepa. Kom-
TUIEKCHBIE YHCIIa MOKHO M300paXkaTh ¢ MOMOIIbI0 BEKTOPOB Ha KOMIUIEKCHOW miockocTu. [lo-
ATOMY OMEPALMH CIOKEHUS U BBIYMTAHHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJEHBI K OIepa-
LUSAM CJI0KEHHS U BBIUYUTAHUSI COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh ¥ yMEThb BBITIOJHATH OTIEPALIMHA YMHOXKEHUS, JICJICHUSI, BO3BEICHUS B TIOJIOKUTEIIbHYIO
CTETNEeHb KOMIUJICKCHBIX YHCEJI, 3alIMCAaHHBIX B TPUTOHOMETPHUUYECKOI Qopme, U3BICUCHUS] KOPHS
N-Oi CTENEHU U3 KOMILJIEKCHOTO YHCIIa.

CrnenyeT 0OpaTuTh BHUMAHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YUCEIl SIBISIETCS 3aMKHYTHIM,
TO €CTh Jit00as aredpandeckast onepanus HajJl KOMIUIEKCHBIMU YHCIaMH HE BBIBOJUT 3a IIPEIEbl
00JaCTH KOMITJIEKCHBIX YHCEN.

Hano 3HaTh pa3nuuHblie BUABI pa3ioKeHUsI MHOTOUJIeHa HA MHOKUTEINH JIJIS CIydaeB, KOT1a Cpein
KOpHE MHOTOYJIEHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEICHUS OyIyT UCTIOIb-
30BaThCsl, HAIPUMEDP, B UHTETPATTbHOM MCYUCIICHUH MPY BHIYUCIICHUH UHTETPAJIOB OT IPOOHO-pa-
[IUOHATBHBIX (DYHKIUH, IPU PEIICHUH JTUHEHHBIX OJHOPOAHBIX TU(depeHIaNbHBIX YpaBHEHUN
N-TO MOpsAKA C MOCTOSHHBIMH KO3 puiineHTamu.

Pa3nen: ananuTnyeckasi reoMmeTpus

[Ipu u3ydeHnn aHaTUTUYECKON T€OMETPHUH CIEAYET, IPEXKIE BCETO, TOHATh, UTO €€ 3a/1aueil  sB-
JISIeTCS M3YYCHHE TEOMETPUUECKUX OOBEKTOB MPHU MOMOITH AHATUTUYECKUX METOJIOB aJIreOphl U
MaTeMaTUYeCKOoro aHaiau3a. B 0oCHOBe Takoro noaxo/ia JIeKUT METO/I KOOPJIMHAT, BIIEPBBIE CUCTE-
Matuyecku mpumMeHeHHbIN P. JlekapTroM. OCHOBHBIC MOHSTHS T€OMETPUU (TOUKA, MPsMasi, TII0C-
KOCTh) SIBIIIIOTCSI HEOTPEACNIEMbIMH, U JJI1 UX OMHCAHUS MPUMEHSIETCS aKCHOMaTHYECKHI Me-
TOJ1, TIO3BOJISIFOIINM YCTAHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOXKECTBOM TOUYEK
PSIMON U MHOXKECTBOM JIEHCTBUTENBHBIX YHCEN U, TAKUM 00pa30oM, BBECTU CUCTEMY KOOPAMHAT.
Hano getko ycBOUTH paznudnbie (OPMBI ypaBHEHUHN TIPSMOM M TNIOCKOCTH YMETh MIEPEXOAUTH OT
oJlHO# Qopmbl K apyroit. Cieayer OCMBICIUTD U YCIENIHO MPUMEHSTh PEIICHUs! KJIaCCHUECKUX
3a]a4 aHAIUTUYECKOW T'€OMETpUU O B3aMMHOM PACIOJIOKEHUU MPSAMBIX U IJIOCKOCTEH, YMETh
OTIPEICIISATh YIIIbl M PACCTOSHUS MEXKAY Pa3InIHBIMU T€OMETPUUECKUMU O0BEKTAMHU.

OTMeTHM B 3aKJIIOUEHUE, YTO YCIIENIHOE U3yYeHNe TUCHUIUINHBI «JInHeltnas anreOpay, nmpuodpe-
TEeHUE HEOOXOIMMBIX KOMIIETCHIIUN, YMEHUN U HABBIKOB BJIAJICHUSI MAaTEMATHUYECKUM alapaToM
TpeOyeT OT CTYACHTOB OONBIION CaMOCTOSTENIbHONU paboThl. OOpaTUTE BHUMAHHE, YTO KOJHUYE-
CTBO 4YacOB, OTBOAMMBIX Ha CaMOCTOSITENIbHYIO pPabOTy B COOTBETCTBHH C y4YEOHBIM IUIAHOM,
0oJIbIIIe YKCIIa YaCOB, OTBOAMMBIX Ha BCE BHJIBI Ay TUTOPHBIX 3aHATHM.
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7. ®OH/I OLIEHOYHBIX CPEACTB
@DOoH/J1 OLICHOYHBIX CPEJICTB MpencTaBieH B [Ipunoxenun 2 k paboueil mporpaMMe U BKJIIOYAET
pa3esbl:
1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YyIbTAaTOB 00y4YEeHHUS
2 llIkana 1 KpUTEPUU OLICHUBAHUS PE3YIHTATOB OOYUCHUS
3. O1ieHOYHBIE CpENICTBA
3.1. Texymuii KOHTPOJIb
3.2. [IpoMexxyTouHas aTTecTarus
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Ilpunoscenue 1

TemaTuuecKkuil JIAH coePKAHUA AUCHUILINHBI «JIMHeliHadA ajredpa» 1Mo HANPaBJIEHUIO OATOTOBKHU

21.05.04 I'opHoe aem10
[Tpodunn

IaxTHOE ¥ MOA3eMHOE CTPOUTENbCTBO.

Kanudukarms
I'opHblii HHIKEHeP-CIIeHATUCT
®opma o0yueHHs — 3209HAS

I'ox Ha6opa 2025/2026
<
2 | Buabl yueoHoii padoThl, BKJIIO- DonMLL
= § yasi cCaMOCTOSITEJIbLHYI0O padoTy Buabl camocTosiTeIbHOM padoThI aTTE cra
9 < CTY/IEHTOB, M TPY/10€eMKOCTH B CryneHToB
n/n Pa3znen S &) A » M TPYA y UM
5 = yacax
> S CP | KC
E J | /C | Ja6 | | 7 | KP. | KIL | PIP | Pedpepar | Kip | O | 3
IlepBblii cemecTp
O0630p Tem, nuzyuyaembix B pazaeie 1 Jlu-
HeiiHas ajaredpa.
1 Marpuisl, 1€CTBUS HAJ MaTPULIAMH. 5 14
Ornpenenurenu, UX CBOMCTBA U BbIYUCIIE- 1
Hue. Pemienus cucTeM JTUHEHHBIX ypaBHE-
HUM.
0630p 3amay, Bxoasmmx B PI'P No 1.
2 | Beimaua 3aganmii nepsoro 3trana PI'P 1 4 14 +
Nel.
O030p Tem, n3yvyaembIxX B paszaee 2.
3 | Di1eMeHTBbI BEKTOPHO¥ ajaredpbl 2 14
Jlunelinple onepanuu HaJl BEKTOPaMHU.
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CkanspHoe, BEKTOPHOE M CMEIIaHHOE IPOo-
U3BEICHUSA BEKTOPOB, X CBOMCTBA. ¥ CIIO-
BUSI OPTOIOHAJILHOCTH, KOJIJIMHEAPHOCTH,
KOMIUIAHAPHOCTU BEKTOPOB.

0630p 3anay, Bxoasumx B PI'P No 2.
Brigaua 3aganuii PI'P Ne2.

14

O030p 3a1a4, M3yuyaeMbIX B pazaedie 3.
JleiicTBuUs HaJl KOMITJICKCHBIMH YHCIIAMH.
Paznoxxenne MHorowieHa Ha MHOKHATEIH.
OcHoBHasi TeopeMa aJreopsl.

O0630p Tem, n3yuyaembix B pasjaede 4.
AHAJINTHYECKAS TeOMETPHUSA.

PaznuuHble TUIBI ypaBHEHUH TIJIOCKOCTH U
npsiMoil. B3aumHoe pacronoxenue nps-
MBIX Ha IJTIOCKOCTH M B IPOCTpaHCTBE. BhI-
YHUCJICHHE PACCTOSTHUN MEXIY TOUKOU U
IJIOCKOCTBI0, TOUYKOU 1 IpsiMoi. Kpusble u
MOBEPXHOCTH BTOPOTO MOPSIKA.

14

O0630p 3a1a4, M3yuyaeMbIX B pazjedie 3.
Brigaua 3aganuii PI'P Ne3

14

dopma aTTecTAalNHU

18

Bcero yacoB nmo jucuMIJIinHe

10

92

PI'P
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Ilpunoscenue 2

®OHJ OHEHOYHbIX CPEACTB
o AMCIUITVIMHE
«/Iuneitnast anredpa»

Hanpasnenue noarorosku: 21.05.04 I'opuoe neno.
[Tpodwie: [IlaxTHOE M TOA3EMHOE CTPOUTEIHCTBO.
®opmbl 00yUeHUA: 3a04HAsL.
Kadenpa: «Maremaruka.

1.MeTtoabl KOHTPOJISI U OLIEHNBAHUS Pe3yJILTATOB 00y4eHHs
JIJ1s1 KOHTPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHMSI IMCLUIUIMHBI HACTOSIILIEN IPOrpaMMOii rpeay-
CMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCrIeBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2.1lIkaja 1 KpUTEPUH OLlEHUBAHUS Pe3yJILTATOB 00yUeHHUsI
®DopMa NPOMEKYTOUYHOM aTTEeCTALMM: IK3aMeH
[TpomexxyTouHas arrectanusi oOydaromuxcs B (opMe dK3aMeHa MPOBOJUTCS MO Pe3yiIbTaTaM BbI-
MOJIHEHUS! BCEX BUIOB y4eOHOM pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM MJIAHOM IO JTAHHOW TUCIIH-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHME Ce-
MecTpa. OleHKa CTEeNeHN JOCTHKEHUS 00YJaroIUMUCA MIaHUPYEMbIX Pe3ylIbTaToB 0OY4YEeHHUS IO
JUCLUIUIMHE POBOJUTCS MPENoaBaTeNIeM, BEAYIIUM 3aHITHS 10 JUCLUIIIIMHE METOA0M 3KCIepT-
HOI oueHkH. [1o uroram npomMexyTouHON aTTECTAllMU 110 AUCLUILIMHE BBICTABIISIETCS OLEHKA «OT-
JIMYHOY, «XOPOILIO0Y, «yJIOBIETBOPUTEIHHO» WIH «HEYOBJIECTBOPUTEIHHO.

Ikana oueHNBaHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTAa K NPOMEKYTOYHOH aTTeCTallud, NPEIyCMOTPEHHBIE
nporpaMMoil TuctUIuinHbl. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0OKA3aTEINISAM, [IPUBEICHHBIM B
Otin4Ho TabynLax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBBIKAMM, IPUMEHSET UX B CUTyalUsAX IOBBIIICHHON CIIOXKHO-
ctu. Ilpu sToM MoOryr OBbITH JMONYLIEHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHMs NpU MEepeHoce 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTAa K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
porpamMmon JTucuuIuIMHbl. CTyIEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10OKA3aTEIJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU. B To jxe BpeMs IIpu OTBETE JAOIYCKAET HECYILECTBECH-
HbIE MOTPEIIHOCTH, 3a/1a4d PEIIaeT ¢ HelI04YeTaMH, HE BIIUSIO-
MM Ha OO X0/ pelIeHHUs.

Xopomo

BoinonHensl Bce 00s13aTe/ibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAE€HTa K NPOMEKYTOYHON aTTecTauuu, MNPEeIyCMOTPEHHbBIE
Y 10BIIETBOPUTENBHO nporpamMmoil TucuuIuiHbl. CTYyJE€HT AEMOHCTPUPYET COOTBET-
CTBHME 3HAHUMW, YMEHHI, HABBIKOB MTOKA3aTEIISIM, TPUBEICHHBIM B
TabJIMIaxX, OMepupyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
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HaBbIkaMH. Ho mokasbIBaeT HermyOOKHe 3HAHUS, IIPH OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Pop-
MYJIMPOBaHWU OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXKIy aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
cofieprkaTbes rpyobie OommOKy. /11 moy4eHust IpaBUIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.

He BbinosiHEHbI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIC
nporpammont qucuurinibl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBUE 3HAHNUN, YMEHUM, HABBIKOB IIPUBEICHHBIM

HeynosnersopurensHo
B Ta0JIMIIaX, IOMYCKAIOTCS 3HAYNTEIIbHBIC OMIMOKH, IPOSIBIISAETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB IO POy IOKa3aTelew,
CTYJEHT UCHBITBIBAET 3HAYUTEJbHbIE 3aTPYAHEHUS IIPU OIEpH-
POBAaHMM 3HAHUAMHU U YMEHUSMHU.
3. OueHouHble cpeacTBa
HaumenoBanue [Ipencrasnenue one-
Ne Kparkas xapakTepucTrka OLLEHOYHOTO
/p | OUeHOUHOTO cpen- cpesicTra HOYHOT'O CPE/ICTBA B
CTBa DOC
1 KonTponbnas (ca- | CpeactBo mnpoBepkd yMeHHMH HpuMeHsTh | KoHTposibHbIE 3a/1a-
MOCTOSITEIbHAS) NOJy4eHHbIE 3HAaHUS A pEeLIeHus 3ajad | Hus (mpumep)
pabora OIIPENICIIEHHOTO TUIIA 10 TEME WX Pa3JIeiLy
(KP)
2 | Pacuetno-rpadu- | CpenactBo mNpoBepKH yMeHHH mnpuMeHsTh | Komrulekt  3amaHuid
yeckas pabora IIOJIyYEHHBIE 3HAHMS 110 3apaHee ONpele- | s BBINOJIHEHMs pac-
(PTP) JICHHOW METOJMKE JJIsl pelIeHUsl 3a/1ad UM | 4YeTHO-rpaduueckoi
3aJJaHUI 0 MOAYJIIO WJIM IUCLUIUIMHE B 11e- | pabOThI
JIOM.
CpencTBo KOHTpPOJIS, OPraHU30BAHHOE KaK
crienyanbHas Oecesa MeJaroru4eckoro pa-
YcTHbIM onpocco- | OOTHHKA ¢ 00Y4aIOLUMCSI HA TEMBI, CBS3aH- Bonpocsl 1o
3 OecenoBaHue, HbIE C U3y4yaeMoOl JTUCLUUIUIMHOMN, U paccuu- | TeMam/pas3zienaM Juc-
(YO) TaHHOE Ha BBIAICHEHHE 00beMa 3HaHUHU 00y- LUIUTHHBI
YAIOILErocsl MO ONPEAEICHHOMY pa3fely,
TemMe, npobaeme U T.11.
Cucrema CTaHAAapTU3UPOBAHHBIX 3a/laHUM,
Tecr MIO3BOJISIIOIIIAS aBTOMATU3HUPO-
4 . Bapmuant tecra
(T) BaTh IIPOLIENYPY U3MEPEHHS YPOBHS 3HaHUU
U YMEHMIH0OY4JaIonerocs.
5 | Ok3amenanuonnble | CpeicTBO MPOBEPKU 3HAHUM, YMEHMH, | DK3aMeHallMOHHbIE
OUIeTHI HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O- | OMUJIETHI.
(3b) PETUYECKHUX BOIIPOCOB, 3aJad, IpaKkTHYe-
CKMX 3a/IaHHM.

3.1. Tekyuuii KOHTPOJIb

O11eHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAOT KOHTPOJBbHBIE BOIIPOCHI U 3a-
naHus B popme OITaHKOBOTO TECTHPOBAHUS JIJISI KOHTPOJISL OCBOCHHUSI 00YUaIOIIUMUCS pa3/IeioB JIHC-
UUTUTHHBL, ipueM PI'P.
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Conep:kanue pacueTHO-TpaduyecKkoi padoThl.

PacuerHo-rpadguyeckas padora Nel nmo JimHeiiHoii aareope.

Kpartkoe copeprxanue pacueTHO-Tpaduueckoi paboThI:

Matpuusl 1 onpenenutenu. PemeHue cucteM JUMHEMHBIX anreOpandeckux ypaBHEHHI MeToaMu
I"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuetHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpartkoe copeprxanue pacueTHO-rpaduueckoi paboThI:

BexTopsl, aelictBust Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB.
Pacuerno-rpaduyeckas padora Ne3 mo aHaIMTHYECKOH reOMeTPUM.

Kpartkoe copeprkanue pacueTHO-Tpaguueckon paboTHI:

Pa3znuynble BUbl ypaBHEHHN NPSAMON U INIOCKOCTU. B3aMMHOE pacnonokeHue NpsAMbIX Ha IJIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KommuiekT 3anannid
JJIS1 BBITIOJIHEHH S pacyeTHO-Tpaduyeckux pador (PI'P)

no aucuuiuiiie «JIuneiinast anredpa»

PI'P Nel, yactp 1

-1 1 0 2 0 2
3amanue Nel. Jlanst Mmatpumet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Beimonauth neiicteus: A% +8BT .
3ananue Ne2. ITpoaomkuTh fanHoe MaTpuunoe paBencrteo (2A+3B)° —4A° —6AB=...

U TIPOBEPUTH €ro JUIst MaTpull 4 U B U3 IepBOro  3aJaHus.
3aganue Ne3. BEIUMCINTE ONPEAETUTEINb IBYMS CIIOCOOAMH: PA3I0AKEHUEM 0 TIEPBOI CTPOKE U
pasioKEeHUEM IO MIEPBOMY CTOJIOIY.

10 -1 2
02 1 -1
11 -1 1|
11 -2 1
3ananue Ne4. /{nst naHHON MaTpullbl HATH 00OpaTHYIO MaTpuily. CienaTbh MPOBEPKY.
1 0 2
1 10
-1 2 3

3aganue Ne5. Pemmts Matpuunoe ypapuenne AXB =C (maiitu X). Cnenars nposepky.

S P R R

3ananue Ne6. HaiiTu paHr MaTpuisl.
1 -1 2 3 7

0 5 43 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, yactp 2, 3a1aHus 10 PelIeHUI0 CHCTEM JIMHEHHBIX aJredpanyecKux ypaBHeHU
3aganue Nel. Pemuts cucremy Merogom Kpamepa. CnenaTh mpoBepKy.
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X, +4X, —X; =2

2X, +2X, + 3%, =7

3X, +6X, —2%; =1
3amanue No2. Pemuth cuctemy u3 Nel MeTomoM 0OpaTHON MaTPHIIBL.
3aganue Ne3. Pemnts cucremy u3 Nel metonom ["aycca.
3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ['aycca. Haiitu oOmiee pemenye u 4act-
HOE pEIlICHUE.

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

oX, +4x, + 4x,=11
3amanue NoS. Pemnth 0THOpOHYIO ccTeMy MeToioM ['aycca. Haiitu oGmee pemenue u @CP.
2%, +6X, —9%x;-9x, =0
4x, —5%;+ X%, =0
3% +3X, —TX,—4x,=0"
X, —3X, +2X; +5%, =0
PI'P Ne2
3amanme Nel. TTokasatk, 4To BEKTOPEI M, N, P 00pa3yioT GaswC B IPOCTPAHCTBE U PA3IOKUTH

BekTop @ mo atomy 6asucy: M= (1, -1,2),n=(2,0,3),p=(-2,-11),a=(5-4,13).
3ananne Ne2. JlaHbl BekTopsl M 1 M. BBIICHUTS — KOJUIMHEAPHBI I BeKTOPb! & 1 D |

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

N
3amanue Ne3. Haiitu | a|, ecin |m| = 6\/5, |ﬁ| =2,(m,n)=135", a=6n-m.
Bananue Ne4. Jlan A ABC . Haiitu /B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne5. Tlpu kakux 'x' BekTopsl @ M D mepnenaukyspHbI?
a=(x;1,-4),b =(x-3;12; x).

3ananue Ne6. Haiitu niomans napajienaorpaMMa, HOCTPOEHHOTO Ha BEKTopax a u D .

_ A V/d
a=2m-5nb=m+n,|m|=12,|n|=3, (M, ﬁ):E.

3aganue Ne7. Haiitu rtomans Tpeyroiasauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTopsl a, D, C . BHIACHMTL — KOMILIAHAPHBI JIH BEKTOPHL. ECiIM BEKTOPHI He

KOMILIaHAPHBI, TO HAWTU 00BEM Mapaleenunea, IoCTPOEHHOro Ha BekTopax a, b, C u ompene-
JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nuHeiHoro oneparopa A 3amaHsl 00passl 6a3ucHbIX dnementoB A€, AE,, A€,
. 3anmcars MaTpuiy onepatopa 4 B 6asuce €, €,, €, u HaliTn 0Opa3
aneMeHTa X .

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

37

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aIaHHOT'O0 B HEKOTOPOM Oazmce MaTpuncu A= 7 2

PT'P Ne3
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3amanne Nel. Tlpsmast |, mpoxomur wepes Touky A mapamnensHo Bektopy { . [Ipsmast |, mpo-

XOAUT yepe3 Touky B meprnenaukynspro BekTopy N . HaiiTu Touky nepecedeHus npsiMbIX U yroJi
mexny Humu, ecmn - A(3;5),q (1;3), B(0;5), n(-3;4).
Bapanne Ne2. [lana npsivast |, . IIpsimast |, npoxomur wepes roukn A u B. Haiitu paccrosnue ot

Touku nepecedenus npsimeix |, u |, o npsmoii |,

x=-8t-3 ,,. | o )
LT s A0, B(T:Y), 1,:9x-12y+2-0,

3azanue Ne3. Haiitu paccrosnue or toukn M 1o mnockoctn @ , mpoxopstueii yepes Touxy A

nepreHauKyIspHo Bekropy N, ecmu M (0; 1; 7), A(2; -1; 4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroia MeXIy IIIOCKOCTBIO (X M IUIOCKOCTBIO [3, IPOXOASAIIEH Yepe3 TOUKH

ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanue No5. 3ammcarh KAHOHUYECKHE YPaBHEHUS MPSIMOIA, 3aJaHHON OOIIMMH YPaBHEHUSIMH.
X+2y—-9z2-10=0;

{3x+4y+82—24:0.

Bananue Ne6. Haiitu TouKy nepecedenus mpAamMoi | W miockoct @ ¥ yron Mexmy HUMH.

I :XLZ:X:Z—_l; a:X+2y—-3z-12=0.

3 4 -2

3apanue No7. Ilpsamas |l npoxoauT uepe3 Touku 4 u B. Ilpsamas |2 IIPOXOJUT Yepe3 TOuKy M

TIePIICHIUKYIISPHO TIocKocTH ¢ . Haiiti yron mexay npsimbivmu |, u |, v BbIsicHuTS — neskaT n

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

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

N . (x+3)%
3ananue Ne8. Jlnisg qaHHOW KpUBOM (x+3)° + Y 1 yka3atb QOKYCBI, SKCLIEHTPUCUTET, TUPEK-

49 25
Tpuchl. [locTpouTh KpUBYIO, N300pa3UTh (POKYCHI, AUPEKTPHUCHI.

Bagarme Ne9. IlpuBectn ypasHenue kpuBoii 9X° — 25y —18x + 200y —616=0 k kanoHm4e-
CKOMY BHUJly U TIOCTPOUTH KPUBYIO.
KonTtpoJabHble 3a1anns (mpuMepbI)
Bapuanr
1. HaiiTi 3Ha4eHNs MAaTpHIHOTO MHOTOUIeHa F (A)
-1 0
f(X)=-x*+2x* —x+3,A=
3 2
-2 0 8 1 -5
2. Haiiti paHr MaTpHIlbl IPUBEACHUEM K CTYIIEHYaTOMY BHLY 8 9 5 3 13
1 -3 13 5 17

1 2 1
3. BpruncauTh onpenenurenb NpUBEJIEHUEM K CTynieH4aromy Bugy (3 -5 3
2 71 -

4. Haittu matpuily, oopaTHyto 1aHHOU (a). PemmTe MaTpuuHOe ypaBHeHue (0)
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t 21 1 -2 -2 3 5
w5 oL (2 27
2 7 -1

5. PemuTh cucteMy ypaBHEHHUH. YKa3aTh 001ee U OJJHO YaCTHOE pelieHue (a).
Pemuth cucreMy ¢ moMoIsr0 00paTHOM MaTpHIlsl 1 1o hopmysinam Kpamepa (0)

4x, +9X%, —5X%, —8%, =5 X, +2X, + X, =5
(a) 93X, +7X,—2X;—4x, =4 (6) <3%, —5X, +3X; =—7
2%, +5X, + X; +3X, =3 2X, + 17X, —X; =13
Bapuant
1. Pacniucarp paznoxxeHue BeKTopa X 110 BEKTOpam B,a,F
x={5-12,1}, p={1-3,0}, g={1-11}, r={0,-1,2}
2. KomnuHeapHsl 11 BEKTOPBI B u a?
a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. Jlana nupamuja ¢ BepmmHaMu B Toukax AAAA, .
A(-2,4,8), A,(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexxay peopamu AA,, AA,
0) 00beM UpaMuU/IbI
B) JUIMHY BBICOTHI OIYIIEHHOH Ha rpanb A A A

T') HAWTH JUIMHY MENaHbl, IPOBEICHHYIO U3 BepIIMHBI A K pedpy A, A

4. BLIYUCINUTD mIomaab nmapajuieiaorpaMmma, HOCTPOCHHOI'O Ha BEKTOPaAx é: u B a — Yo MCXAYy
BEKTOpaMu P H (

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

Bapuanr

1. Haiitu paccrosiHue ot Touku M, 10 m1ockocTu (l\/lll\/l 2Ms) :

M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M;(-2;13)

X+y+z-2=0

2. Beimucath KaHOHUYECKOE YPABHEHHE MPSIMOM:
X—y-32+6=0

-2 - 1
3. HaiitTu Touky nepecedeHus NpssMOi U MJIOCKOCTH: =2 Y 1 3 _Z _;r uX+y+2z-9=0.
4. Haiitu Touky P, cummerpuunyo Touke P ortHocuTenpHO mpsimoit | : P(O; -1 3) u
x1_ y_z
1 -1 1

5. Hanmcare ypaBHEHHE IUIOCKOCTH ( TPOXOZsWel uepe3 Touky M, M meprneHauKyaspHO
npsmoit (M;M,): M(3;2;0), M, (4,15), M,(2,-14).

6. Halitn KocHHYC yria MeXay IJIOCKOCTSIMU & U O, .

o, :3Xx-y+3=0, o, : Xx-2y+52-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOI0 TeCTa
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1.1. HaiiTi panr MaTpuiibl IPUBEIEHUEM K CTYIIEHYaTOMY BUIY s 2 6 3 13

1 -3 183 5 17

1 -2 -2 3 5
1.2. Pemruth MaTpu4YHOE YpaBHEHUE ( 3 jDX :( )

4 3 -1 0
X +2X%,+X =5
1.3. Pemuts cuctemy no gopmynam Kpamepa 3%, —5X, +3x%, =7

2X +7X, —%; =13
2.1. HanmucaTh pa3iioKeHHUe BEKTOpa X 1o BEKTOpaM p.q.r X = {5, —12,1} , —p = {1, -3, O} ,
q={1-11}, r={0,-12}
2.2. BeIYECIUTh TUIOMIAh TapajlieJIorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax auba - YTOJI MEXTY
BEKTOPaMH T) u a
— — Vs

i=2p+3,5=p-3, [A=2. =2,  a=Z

2.3. lana nupamuna ¢ sepumnamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A,(-5,1,0)
Haiitu qymmHy MeuaHsl, IPOBEACHHYIO U3 BepmnHbl A Kk pebpy A, A

o o X-2 y-3 z+1
3.1. Haiitu TOYKY mepecedeHus mpsiMOr U TUIOCKOCTH: = =

U X+y+2z2-9=0.

1 1 -4
3.2. Haittu Touky P, cummerpuunyio Touke P oTHOcHTensHO TpsiMoi | : P(O; -1 3) 51
x-1_y _z
1 -1 1

3.3. Hamucarh ypaBHEHHE IUIOCKOCTUH € HpOXOo[slIeld depe3 Touky M, M meprneHAuKyasipHO
npsmoit (M;M,): M (3;2;0), M, (4:15), M,(2-14).

4.1. ]lana xpuBasi BTOPOTO MOpsaKa x° +4y” —12x+16y+16 =0 . [lonydnTs kKaHOHHYECKOE ypaBHEHUE

KPUBOM U ITIOCTPOUTH €€

4.2. CocTaBUTh MaTpHILy Iepexojia oT 0asuca e ,e,,e, K 6a3ucy el,,ezl,e; , €CIIn

8 =28 +6,+86,; 6,=6 —&,+6,; 6 =6 +2€,+6€,

Kputepun omenkn:

- OIICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CITU OH PETYISPHO B TEUCHHUE CEMECTPA MPECTABIISLI
pENIeHHs 3a/1a4, BBITOJHIAJ TIOJTHOCTHIO BCE 3a/IaHUS M UX 3aITHII, OTBETHB Ha BOIIPOCHI MPETO/Ia-
BaTems;

- OIICHKA «HE 3a4TCHO» BBICTABIIACTCS CTYACHTY, €CIIH OH HEPETYJSIPHO B TEUCHHE CeMecTpa Mpeji-
CTaBJISLT PEHICHUS 33]a4, BBIMOJHUI 33/I1aHUs HE TIOTHOCTHIO MIJIM BOOOIIIE HE MPEICTaBIsUT pabOThI
Ha TPOBEPKY, JOIMYCKACT CYIIECTBEHHBIC HETOYHOCTH B OTBETaX Ha BOIPOCHI MPEIO1aBaTeIs.

J1s mpoBeieHN s TEKYILET0 KOHTPOJI 3HaHUH CTY/IEHTOB B AMCTaHLIMOHHOM (popmare B pazpaboTaH-
HBIX Kadenpoit «MaremaTnka» OHJIaH-Kypcax UMEIOTCSl IPOMEXYTOUHbIE (IPOOHBIE) TECTHI.
3.2. IIpome:xxyTOuHAs aTTECTALUSA
[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opme.
Bpems 115 moAroToBKH OTBETa Ha BOMPOCH! He Oosiee 45 MUH.
buner BkiItoyaeT TEOpPETUUECKHI BOIIPOC U 3aJauH.
KommuiekTsl sK3aMeHallMOHHBIX OMJIETOB XpaHATCs Ha Kadeape «MaTemaThkay.
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.
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KommiekT Bonpocos
110 TUCLUIUINHE

«J/Iuneitnas anreopa»
Matpuiibl, TUTIBI MATPHIIL.
Omnepaiyu ¢ MaTpuilaMu, UX CBOMCTBA.
YMHOXEHHE TPSIMOYTOJIHBIX MAaTPHII.
Matpuynas ¢popma 3alIUCH CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHEHHH.
Onpenenuren U UX CBONWCTBA.
[Tonsitue onpenenurens. MUHOPHI U anredpandeckue TOMOTHEHHUS.
CucTeMbl TUHEHHBIX aNreOpanvyecKux ypaBHEHUH, OCHOBHBIE MTOHATHS U ONPEIACTICHHS.
[IpaBuio Kpamepa penieHusi CUCTEM JTUHEWMHBIX YPaBHEHUH.
OO0parHast MaTpuIa U e€ BEIYUCICHHUE. Y CIIOBHE CYIIECTBOBaHUS 00PAaTHOM MaTPHUIIHI.
10 Pemenuie cuctem TMHENHHBIX alreOpandyeckux ypaBHEHUI METOA0M OOpaTHON MaTpPHUIIBL.
11. Meton "aycca penieHns CuCTeEM JIMHEHHBIX YpaBHEHUM.
12. Pemienue npou3BOJIbHBIX CUCTEM JTUHEHHBIX YpaBHeHHI MeTo1oM ["aycca.
13. Panr marpunsl. Teopema Kponekepa — Kamenu.
14. OngHopoaHbIE CUCTEMBI JIMHEWHBIX ypaBHeHHH. Kputepuii cyiiecTBOBaHUS HETPUBHUAIBHBIX pe-
LIECHUM.
15. [TonsiTue BeKTOpa U JTMHEIHBIC ONEepaIli HaJl BEKTOpPaMH, CBOWCTBA OMepaIuil.
16. JIuneitHasi KOMOWHAITUS BEKTOPOB.
17. JluneiiHast He3aBUCUMOCTh U JIMHEWHAS 3aBUCUMOCTh T€OMETPHUYECKHUX BEKTOpoB. Kpurepuit u-
HEWHOI 3aBUCUMOCTH.
18. IlonsTue 6a3uca. KoopauHaTel BEKTOpA.
19. OpronopmupoBanHbIii 06a3uc. PasnoxkeHne BekTopa 1o BeKTopam Oasuca.
20. YnopsiioueHHast Tpoiika BEKTOPOB.
21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3wce.
22. Y croBusl OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
23. JIunHeitHbIe TPOCTPAHCTBA.
24. Matpuna nepexoja ot 6a3uca kK 6asucy.
25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPHIIBI.

AHaJIUTHYeCKAsA reoMeTpus

CoNoOR~WNE

1. Cucremsbl koopanHAaT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPIMHATHI HA IIJIOCKOCTH U B IPOCTPaH-
CTBE.

2. [TonsipHast cucrema KOOpAUHAT.

3. PasnuuHble TUIIBI YPABHEHUHN IIJIOCKOCTH U NPSIMOM.

4. Beruncnenue paccTosiHUN MEXAY 1BYMsI TOYKaMHU, TOUYKOW U NMPSAMOMN, TOYKOH U INIOCKOCTBIO.
S. Beruncrnenne paccTosHAS MEXKIY CKPEILMBAIOIUMUCS IIPSIMBIMHU.

6. Beruucnenue yrios Mex1y IByMsl IPSMBIMH, IPSIMOM U TUIOCKOCTBIO, IBYMsI INTIOCKOCTSIMU.
7. KpuBblie BTOpOro nopsijika ux reoMeTpu4eckre CBOMCTBA U ypaBHeHHUs. [IpuBeneHne kpuBoii
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BH]TY.

8. Kanonunueckue ypaBHeHHUS HIIIUIICA, TUIIEPOOIIBI, TapabOoIIbl.

9. YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAIKA.

10.  Kanonumueckue ypaBHEHUS cepbl, JUUIICOUIA, KOHYCOB, THIIEPOOIOUI0B, 1apadoIoUI0B.
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TunoBbie BApUAHTHI OUJIETOB
1o JucuuiuivHe «JInneitnas aaredpay»

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA
«MOCKOBCKHUM MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHM IOJHUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Hucuunnuna «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu U UX CBOWUCTBA.
12 -1 2
2. Pemuts marpuuHoe ypaBHeHHEe XB=A,ecnu A= [2 1), B =[ 0 J .

X +2%X, =-1

4,  JlaHbl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepuTh — KOMILUTAHAPHBI JTU OHHU.

3.  Pemutb cuctemy METOJ0M 0OpATHOM MaTpPHUIIBI {

Ecnu Her, HaliTi 00beM napajielenuiea, IoCTPOEHHOIo Ha BEKTopax a,b,c.

5.  Haiitu yron mexny Bektopamu a =(1-2-2) u b =(2,0,).

YTBepkIeHo Ha 3aceqannu Kadeapsl MateMaTuku « 30» 04. 2025 r., mporokoin Ne 7
3aB. xadenpoii O.M. bapanosa / /

MHWHHCTEPCTBO HAVKH U BBICLIET'O OBPASOBAHIS POCCUMCKOM ®EJEPALINNA
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBI BUWIET
1. Jluneitnas koMOuHaius BekTopoB. basuc. KoopanHate! BekTopa.

12 -1
2. Brluuciouth OIpeNeanTeNb MaTpulbsl C = AT ,econ A=|3 1 0.
{0 11 J
4x; — 2%, +3%X3 =12,
. Pemmre cucremy ypaBHeHui MetoaoM ['aycca <X +5x, —3x%; =1,
2%y +3X%y —2%3 = 3.

w

4. Tlokazatp, 4TO BEKTOpbl M= (1,-12), N =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Jlano oOuiee ypaBHeHue npsimoir  —2x+3y—-5=0. HammcaTh: ypaBHeHHUE NPSIMOH C YTIOBBIM KO-
3G PUIMEHTOM; ypaBHEHUE NPSAMON B OTpE3Kax; HOPMalbHOE YpaBHEHHE MPSIMOIL.

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 30» 04. 2025 r., mpotokon Ne 7

3aB. kadeapoi O.M. Bapanosa / /

Jlist mpoBeIeHUS MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYICHTOB B TUCTAaHIIMOHHOM (popmare B pas-
paboTaHHBIX Kadeapoit «MaTremaTrnkay OHJIAHH-KypcaX HMEIOTCS UTOTOBBIC TECTHI.




