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1.  eawn, 3a1a4M U IVIAHUPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMILIMHE

K 0CHOBHBIM yensim OCBOCHUS NUCUUILINHBI «JIMHelHast anredpay clieayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0ILEH MaTeMaTU4eCKOn KyJIbTYpHI;

- IpuoOpeTeHue CTyAIeHTaMH IIMPOKOI0 Kpyra MaTeMaTU4eCKUX 3HAaHUM, YMEHUI 1 HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYIEHTOB K HMHIYKTHUBHOMY M JE€IyKTMBHOMY MBIIUICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINY;

- YMEHHE CTYJEHTaMH Pa3BUBATh HABBIKM CAMOCTOSITEIbHOIO U3yYeHUs Y4eOHOH U Hayy-
HOM JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- IOJTOTOBKY CTYJICHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIN()UKALMOHHON XapaKTe-
PHUCTUKOI OakaaBpa Mo HaIlPaBICHHIO, B TOM YHcie POPMUPOBAHNE YMEHUI NCTIOIB30BATH OCBO-
€HHbIE MaTEMATUYECKHE METO/IbI B TPO(ECCUOHAIBHON JESITeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
POBOIl TypOYJIIEHTHOCTH U BBICOKHUX TEXHOJOTHUECKUX PUCKOB COBPEMEHHOW IU(PPOBON HIKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCUUILIUHBI «JIMHelHast anredpay clieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PeICHHsI TPUKIIAAHBIX 3a/1ay;

- (hopmupoBaHHEe y CTyaeHTa TpeOyemMoro Habopa KOMIETEHIMI, COOTBETCTBYIOIIUX €r0
HaIlpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OO6yuenne no aucuuruinHe «JIunHeiiHas anreOpay» HampaBiIeHO Ha (QOpPMHUpPOBaHUE Y O0yuaro-
nmxcs cieayromux komnerennuid B coorserctsun ¢ ®I'OC 08.03.01 (ypoBens 6akaiaBpuaTa) mo
HanpasneHuto noarotoBku 08.03.01 CtpoutenscTBO, yTBEpKAEHHBIM MPUKa30M MHUHOOpHAYKHU

Poccun or 31.05.2017 Ne 481:

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK-1. CnocobeH periats 3agauu npodeccu-
OHAJBHOH JIEATEIBEHOCTH HAa OCHOBE HCIIOJIB30-
BaHUS TEOPETUUECKHUX U MPAKTHUYECKUX OCHOB
€CTECTBCHHBIX W TEXHHYCCKUX HAYK, a TAKKe
MaTeMaTUYECKOTO ammapaTa

HOIIK-1.1 IIpumensieT: - METOBI PELICHUS
MPUKJIAJHBIX 3a7a4 Npo(ecCUOHATBbHON nes-
TEJIBHOCTH, (yHAAMEHTaJIbHbIE 3aKOHBI, OIH-
CBIBAIOIIIME H3Yy4YaeMbIH MPOLECC WIM SIBIIE-
HHE; - METO/Ibl 00pabOTKU pacueTHBIX U HKC-
MIEPUMEHTAJIbHBIX JaHHBIX BEPOSITHOCTHO-CTA-
TUCTUYECKMMH METOJIaMU;

HNOIIK-1.2 YMeer: - BBISBIATh U Kiaccudu-
UpoOBaTh (U3NUECKUE, U XUMUYECKHUE U JIPY-
rHe IMpOLECChl, MPOTEKAaIoUIe Ha OOBEeKTe
npoeCCUOHATTBHON NI TENbHOCTH; - MPUMe-
HATbH THUIOBBIE 33/1a4U TEOPUH ONTHUMU3AINH B
npoeCCUOHATIBHON IEesITeTbHOCTH; - ONpeie-
JSATh XapaKTepUCTUKU Mpolecca (sSBIEHUS),
XapaKTepHOTO 11 00bEKTOB PO ecCHOHAaIb-
HOW JESATENbHOCTH, Ha OCHOBE TEOpETHYE-
CKOTO (9KCIIEpUMEHTAJIBHOTO) MCCIIEN0BAHUS;
- IPeACTaBIATH 0a30BBIC TSI TPOPECCHOHATH-
HOM cdepbl (U3NUECKUX NPOIEeccoB (sIBIIe-
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HUW) B BUJE MaTeMaTHYECKOTO(MX) ypaBHE-
HusA(i), 000CHOBaHWE TPAHUYHBIX U Hadallb-
HBIX YCIIOBHUIA;

HNOIIK-1.3 Baapgeer: - MeTrofaMu pelIeHUs
WH)XCHEPHBIX 33/1a4 ¢ MPUMEHEHHUEM MaTeMa-
TUYECKOr0 amnmapata M MPUKIAIHBIX IIpO-
IpaMM pacyera; - MeTOJJaMU pellieHusl ypaBHe-
HUH, ONMUCHIBAIOIINX OCHOBHBIE (DH3UYECKUEC
IPOLECCHI, C IPUMEHEHHEM METOJ0B MaTeMa-
THYECKOT0 aHaJIN3a; - CI0COO0aMHU OLEHKH
a/IeKBaTHOCTHU PE3yJIbTaTOB MaTEMAaTHUYECKOTO
MOJICIUPOBaHUs, (HOPMYIHUPOBAHUE TIPEITIO-
KEHHUI 10 HMCIOIb30BAHUIO MAaTeMaTUYeCKOM
MOJIENN JUTSL PeHIeHus 3aa4 MpodheccHoHalb-
HOM e TENIbHOCTH

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnimHa oTHOCUTCS K 00si3aTenbHOM YacTu 6moka b1: Moayns «MaremaTHdeckue u ecte-
CTBEHHO-HAYUYHBIE TUCIUTUTHHBIY.
E€ usyuenue obecrneynBaeT U3yueHUE AUCHUTUIHH
B obsazamenvroi wacmu.
- MaTeMaTHYECKNH aHaJIu3;
- huswmka;
- 3JIEKTPOTEXHHMKA U DJICKTPOCHA0KEHUE B CTPOUTEIILCTBE;
- TEOpETHYECKasi MEXaHUKa,
- CONPOTHBJICHUE MAaTE€pPHUAJIOB,;
- CTpOUTENbHAs MEXaHUKA;
- OCHOBBI pacueTa CTPOUTEITbHBIX KOHCTPYKITUN;
- 5JKOHOMHKA U YTIPABJIEHUE B CTPOUTEIILCTBE.
B uwacmu ¢hopmupyemoui yuacmuuxamu oo6pazo8amenbHbix OMHOUEHU
- ME€XaHHUKa TPYHTOB OCHOBaHUS M (PyHIAMEHTHI,
- pacyeT MpOCTPAHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIIHH.

3. CTpyKTypa M cofepKaHHue IUCHUILTHHbI

OO61mas TpyA0eMKOCTh AUCHHUTIIMHBI COCTaBIsET 3 3a4eTHbIE eNnHUIIbI -108 yacos.

3.1. Buabl yueOHoli padoThl U TPY10eMKOCTh

n/n Bup yuye6Hoii padoTbi Koauueerso Cemectp 1
4acoB
AyIMTOPHBIC 3aHATHS 28 28
B ToM ynce:
Jlexuun 8 8
1.
CeMuHapcKue/mpakTHYeCKUe 3aHATHS 20 20
2.




JlaGopaTopHbIe 3aHITHS - -

CamocrosiTejibHas padoTa 80 80

IIpome:kyTOUHAs aTTeCTANMS

JK3aMeH ) ]

Hroro 108 108

3.2. TemaTuyecKui MJIaH U3y4YeHH s JUCITUNINHBI

Pazmemnén B nprmiioxkxenuu 1 k pabodeii mporpaMmme.

3.3. Coaep:xaHue pa3ieoB IMCHUTITHHBI

BBenenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILINHBL.
CrtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKE OakajaBpa, CBA3b C IPYTrUMH JIUCLHUIUIMHAMU.

Pa3nes 1. DieMeHTHI JIMHEHHOI aaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeH.

[Tonstue matpunpl. Buapl matpun. JlerictBus Hag MaTpuiiamu. Oniepaiiny Haji MaTpUIIaMHU
U uX cBoicTBa. OmpenenuTeNn, UX CBOMCTBA U BhIYUCICHUS. [IOHATHS MUHOpa U anredpanye-
CKOT'O JIONIOJIHCHMS. PaziioxkeHue onpeneauTens Mo JIEMEHTaM CTPOKHU WM cToJiona. Beraucie-
HUE OTPENICTUTENCH pa3INuHOTO TOPsIIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIE NMPeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpullpl K AMAroHaJILHOMY WM TpamnelueBUIHOMY BUy. MaTtpuuHas ¢popma
3aMMCU CUCTEMBbI IMHEWHBIX anre0pandyeckux ypaBHEeHUH. PaHr MaTpuiibl.

Tema 2. Pemnenne cucreM JTUHeHHBIX ajJredpanyeckux ypaBHeHHIA.

CucteMsbl JIMHEHHBIX anredpanyecKuX ypaBHEHHH, OCHOBHbIE OHATHUS. PemieHne cuctem
JUHENHHBIX ypaBHEeHMH MeTo1oM Kpamepa, metonom obpaTHOil MaTpulisl, metosioM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemienne npon3BoIbHBIX CUCTEM JIMHEWHBIX YPaBHEHUN METOI0M
I'aycca. Pemienne o fHOpPOJHBIX CHCTEM JIMHEMHBIX ypaBHEHUN. KpuTepnii cynecTBOBaHUs HETPH-
BHUAJIBHBIX PELICHUMN.

Pa3pnen 2. DiieMeHTBbI BEKTOPHOM aJIredpsnl

Tema 1. JIunelinsle onepaiuu Hajl BEKTOPaMHU, UX CBOMCTBa. JIMHelHble KOMOMHAIIUH BEK-
TOpoB. JIMHEWHas 3aBUCMMOCTh U HE3aBUCUMOCTb BEKTOpOB. baszuc cucremsl BekTopoB. Enun-
CTBEHHOCTH Pa3IOKEeHHs BEKTOpa 1Mo 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CkajsipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHSI BEKTOPOB, UX CBOWCTBA. Y CJIOBHUS
OpTOFOHaJ'IBHOCTI/I, KOJ'I.]'H/IHeapHOCTI/I, KOMHJ’IaHapHOCTI/I BeKTOpOB. BI)I‘-H/IC.]'IGHI/IG CKaJ'IprHOFO, BCK-
TOpHOFO U CMCIIAHHOT O HpOI/IBBe,Z[eHI/Iﬁ BeKTOpOB, 3aJaHHBIX KOOp)II/IHaTaMI/I B OpTOHOpMHpOBaH-
HOM Oasuce.



Tema 3. Jluneiinbie mpoctpancTBa. [loHsTHE 6a3uca TPOCTPAHCTBA TEOMETPUUECKHUX BEK-
topoB. [IpeobpazoBaHre MaTpUIb TMHEHHOTO OTIepaTopa MpHu rnepexo/ie ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pa3gen 3. KoMIieKCHbIE YHCJIa H MHOTOYJICHbI

[TonsiTre komIiekcHOro uncia. GopMbl 3aMMcu KOMIUIEKCHBIX uncen. J{elcTBUs HaJl KOMILIEKC-
HbIMU yuciaaMu. Popmysa MyaBpa. M3BiieueHne KOpHs N-OW MOJOKUTEIbHON CTENEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeNn. OCHOBHAs TeopeMa anreOpsbl.

Paznen 4. AHagnTHYeCKasi reOMeTPUS

CucreMsl KoOpAMHAT. JleKapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJIIOCKOCTH

Pasnuunble THIIBI ypaBHEHUH IUIOCKOCTH U YPABHEHUH MTPSMOM (HA IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenne pacCTOSHUN MEXY IBYMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOH U IIJIOCKOCTBIO.
Brruncnenue paccTosHUAS MEXY CKPEIMBAIOIIAMHUCS MPSIMBIMH.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IIPSIMOU U IUNIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAIKA

KpuBble BTOpOro nopsijka, ux reoMETpUYECKUE CBOMCTBA U ypaBHeHuUs. [IpuBeneHe KpuBoi BTO-
pOTO NOpsi/IKa K KAHOHUYECKOMY BULY.

VYpaBHEHME TOBEPXHOCTU BTOPOro nopsaka. Kanonnueckue ypaBHEHUs Cepbl, JUIUIICOUAA, KO-
Hyca, Turepoonona, napadoiounaa.

3.3. TemaTuka NpaKTHYECKUX 3aHATHH MO JMCHUIIHHE
«J/InneitHast ajaredpa»

No 3angTns Tema 3angaTns

1 Paznen 1. DiieMeHTHI JIMHEHOM aJareOpbl. MaTpuibl, 1eHCTBUS
HaJl MATPUIIAMHU.
Onpenenurenu, uX CBOMCTBAa M BhIUMCIEHUE. MaTpuuHas 3anuch

2 CUCTEMBI JTUHEHHBIX ypaBHEeHUH. OOpaTHas MaTpUlla U €€ BbIUUC-
JIeHUE
3 Pemienue cucteMm JMHEHHBIX aidreOpanyecKux ypaBHEHHUH MeETO-

nom Kpamepa, meTosom oOpaTHOM MaTpullbl, MeTo0M [aycca.
Pa3nes 2. DineMeHTBI BEeKTOPHOI ajaredpsbl. JIuHeiiHble onepa-
4 UM HaJl BEKTOPAMH, X CBOMCTBA. JINHENHO HE3aBUCUMBIE U JIH-
HEIHO 3aBUCHMBbIE CUCTEMBI BeKTOpOB. [loHATHE Oa3zuca npo-
CTpaHCTBa reoMeTpUyYecKuX BeKTopoB. KoopnnuHaTel BeKTOpa.
CkansspHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BEIEHUE BEKTOPOB U
MX CBOMCTBA. Y CIIOBHSI OPTOTOHAIIBHOCTH, KOJUIMHEAPHOCTH U

5 KOMIUIAHAPHOCTU BEKTOPOB. BhIUNCIIEHNE CKATIIPHOTO, BEKTOP-
HOT'O U CMEIIAHHOTO IPOM3BE/IEHUI BEKTOPOB, 3a/IaHHBIX KOOPIH-
HaTaMu B OPTOHOPMHUPOBAHHOM 0a3muce.

Jluneitnble npocTpancTBa. Matpuiia nepexojaa ot 6asuca K Oa-

6 sucy. IIpeoGpa3oBanre KOOpAUHAT BEKTOPA IPU U3MEHEHUH 0a-
3uca. JInHelHbIe onepaTopsl, IEUCTBUS C JIMHEHHBIMH OIIEpaTO-
pamu. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHS] MATPULIBI




Pa3zgen 3. KommiekcHbIe 4HucIa H MHOTO4YJIeHbI MHOXECTBO
KOMIUIEKCHBIX 4Kces. POpMBI 3alIMCH KOMIUIEKCHBIX 4Kcen. Jlen-

! CTBUsI HaJl KOMILJIEKCHBIMU YHCJIaMU. Pa3iioxkeHne MHOrousaeHa Ha
MHOXHTEJIH, OCHOBHAsI TEOpEeMa aJireOpbl

8 Paznen 4. Anaauruyeckasi reomerpusi PaznuuHbie TUIIBI ypaB-
HEHUI IJIOCKOCTU U NPSMOM Ha MJIOCKOCTHU U B IPOCTPAHCTBE
B3anMHOe pacnosioxkeHue IpsIMbIX Ha IUIOCKOCTH U B IPOCTPAH-

9 cTBE. BIuncieHue paccTosHu MEXy AByMs TOUKaMH, TOYKOU U

npsMoii.. B3anmmHoe pacnosiokeHue IUIoCKOCTel. Brluncienue
PACCTOSIHUM MEXAY TOUYKOU U INIOCKOCTBIO

KpuBsle BTOporo mopsiika HX reOMETpUYECKHe CBOWCTBA. YpaB-
HEHMS 3JUTUIICA, TUIIepOoIIbL, mapaboss O01ee ypaBHEHHE KPUBOH
10 BTOpOTrO nopsinka. [[puBeeHre KpUBBIX BTOPOTO MOPSIIKA K KaHO-
HUYECKOMY BHY. [loBEpXHOCTH BTOPOro MOpsiIKa

4. Y4yeOHO-MeTOoqMYecKOoe U MHGOPMAIMOHHOE o0ecriedeHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

OI'OC 08.03.01 CrpoutenbctBo. VYTBepkIEH mpukazoM MuHoOpHayku Poccun ot
31.05.2017 Ne 481.

Akanemuyeckuil yueOHbIN 1utaH no HamnpasieHuto noAarotosku: 08.03.01 CrpourtensCTso..
[Tpoduns: YpOanucrrka u crpoutenscTBo. @opma 00ydeHus — ouHo-3a04Hast. 2024.
O6pazoBarenpHas nporpamma. Hanpasnenue noarorosku 08.03.01. CtpourensctBo. Hampas-
JEeHHOCTh (npoduib). Hpembiirienoe—H—Fpakaatekoe YpOaHUCTUKA U CTPOUTENBCTBO.
20243.

Vka3 Ilpesnnenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTM4ECKOT0 pasBuThs Poccniickon denepannm.

[Tpuka3 MunucrepcTBa 06pazoBanus 1 Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenuu [lopsika nmprMeHEHUs OpraHu3alusIMU, OCYHIECTBISIOIIUMU 00pa3oBa-
TEJIbHYIO I€ATEIbHOCTD, JJIEKTPOHHOI'0 00yUeHUsI, TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTUH MpU peaan3aluu 00pa3oBaTeIbHbIX IPOTPaMM».

4.2.  OcHoBHasi JIuTEpaTypa

3ab6onorckuit B.C. Jlunelinas anrebpa u aHanuTHYeCcKast TeoMeTpust (yaeOHBIN KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricuiee ob6pa3zosa-
Hue: OakanaBpHar).

Cupotuna W.K. JIuneiinas anrebpa v aHaTUTHYECKAs TE€OMETPUs: MHTEPaKTUBHBIN KypC:
yaebHnoe mocodue mis By3oB. CI16, U3n-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoU anredpe 1 aHAIMTHYECKOM reoMeTpun: yuebnoe nocoodue. // Kyn-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiit pecypc.]

4.3. JlomosHMTebHAs JIUTEPATypa


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

1. Kpartkuii Kypc BbICIIEHl MaTeMaTUKu |[DIEKTpPOHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  HamkoB wu K, 2017. - 510 c. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa.] .

2. 3yoxosB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

3. Wnbun B.A., Ilo3usak 3.1, Ananutuyeckas reometpust. M.: Hayka. ['naB.pen-us ¢pusuko-ma-
TeM.JuT-pbl, 1988. 224 c.

4. bexnemuies, /[.B. Pemenue 3a1au u3 Kypca aHAIUTUYECKOW T€OMETPUU M JIMHEUHOMN all-
reOpbI [ DIeKTpOHHBIHN pecypc]: yued. mocodue - DNeKTpoH. aaH. - MockBa: ®usmariut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4, DiekTpoHHBbIe 00pa3oBaTe/ibHbIe PeCYpPChl
HpOBeHCHI/Ie 3aHATHH U aTTeCTaHI/Iﬁ BO3MOXHO B JUCTAHIITMOHHOM (bopMaTe C IPUMCHCHUEM CH -

CTeMBI JUCTAaHIUOHHOTO 00y4eHus yausepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHbIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMEI..

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

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

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIBHBIMU paciio-
PAXKEHHUSIMH POPEKTOPA MO yueOHOU paboTe U/Uiu LIEHTPOM y4eOHO-METOANYECKON pabOThI.

Kamz[mﬁ CTy}ICHT 06601’[6qu I/IH)II/IBI/II[yaJ'II)HI)IM HCOI"paHI/ILIeHHBIM O0CT y1'IOM K BHGKTpOHHOﬁ

OMOJINOTEKE MOCKOBCKOIO ITOJIMTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/IC MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro o6pa3oBaHUs»

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

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

Ilone3nrie y‘{e6H0-MeTO,I[I/I‘{eCKI/Ie )51 I/IH(I)OI)M&I.[PIOHHLIC MaTCpHuaJibl MIPEACTABJICHBI Ha caiTax;
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHI/IKaLII/IOHHOﬁ CCTHU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JIulleH3MOHHOEe U CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecrieyeHue

Ne| HaumenoBanue | Pazpadorunk 1O JocTynHoOCTH Ccbuika Ha Equnblii peectp
(mpaBoo0.1aga- (IMUEeH3HOHHOE, | POCCUIICKUX MPOrpamMM st
TeJib) 9BM u B/l (npu Haanumnu)



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/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/

cB00O/HO pac-

NMPOCTPaHsieMoe)
AstraLinuxCom |[OOO JlnneHnsnonnoe https://reestr.digital.qov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHELIE str/301558/?sphrase id=9433
TEXHOJIOT'MN" 75

BOYHBI€ CUCTEMBI

Ilepeuens pecypcoB cetu UHTepHeT, 10CTYNHBIX 1JISI OCBOEHUS TN CUMIJIMHbBI:

4.6. CoppeMeHHbIe npodeccuoHAIbHBIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIpa-

HaumenoBanue

Ccblika Ha pecypc

HocTynHocTh

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

Jocrtynna B cetu MH-

TEepHET 0e3 orpaHuye-

HHI
HNudopmarmonnsie pecypest Cetn | http:// www.consultant.ru | Jloctymso
Koncynprantlimroc
ITopran PenepanbHbIX rocynap-
http://www.fgosvo.ru. JlocTymHO

CTBCHHBIX o6pa303aTeanHx CTaH-
AapTOB BBICIICTO O6p330BaHI/I$I

DJIeKTPOHHO-0UOJINOTEYHbIE€ CHCTEMBI

Jlanpb https://e.lanbook.com/ HoctynHa B cetnt UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | locrynna B cetn WUH-

ru/

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHbie 0a3bl JaHHBIX

ba3a nqaHHBIX Hay4HOH AJIEKTPOH-
HOW 6UOIHOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JoctynHo
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/

WebofScienceCoreCollection — mo- | http://webofscience.com | Jocrymnao
nuTeMarnyeckas pedepatuBHO-0MO-
muorpaduueckas u
HayKoMeTpu4ieckas (OnbamomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHUYECKOE o0ecredyeHue TUCUUTIIIMHBI

MarepuainbHO — TeXHUYECKast 0a3a yHUBEPCUTETa 00ECIIeYMBACT IPOBEICHUE BCEX BHJIOB
3aHSTHIA, IPETYCMOTPCHHBIX YIEOHBIM TUTAHOM, U COOTBETCTBYET JICHCTBYIOIIMM CAHUTAPHBIM U
POTHBOIIOKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «Matemaruka
3yeT yueOHbIe ayTUTOpUH 13 0011ero GoHaa YHUBEPCUTETA.

[Tpr HEOOXOMUMOCTH ISl TIPOBEACHUS MHTEPAKTUBHBIX MIPAKTHUECKUX 3aHATHI HCIIOIB3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChl YHUBEPCUTETA.

6. MeToau4eckue peKOMEHIaluu
6.1. Meroauueckue peKoOMeHIAIUM JIsl PeNnogaBaTe/is

10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH H3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoW-T100 CIeHaIbHON (JIOTIOTHATEIHHOW) TTOATOTOBKY U
BIIOJIHE MOKET OBITh YCIEIIHO U3YyUeH, €CITU CTYACHTHI OYAYT MOCEIIATh 3aHITHSI, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs U TIOJIb30BATHCS (TMIPU HEOOXOUMOCTH ) CUCTEMOM TIIIAHOBBIX KOH-
CyJIbTAllM B TEYEHUE KAXIOro ceMecTtpa. Boiueamme B Kypc MaTreMaTUKU pa3lieiibl SBIISIIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU IPAKTUYECKHA OPUEHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE pac-
IIPOCTPAHEHHUE ISl PELIEHUS] Pa3HOTO poja 3a/1a4 BHYTPU CaMOM MaTEMATUKU U NIPUKJIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Peub, YCIEIIHO MPUMEHAITh HAKOIIIEHHBIE 3HAHUS B PO ECCHOHATHHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PeKOMEHAO0BATh CTYACHTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPa JaTh CIMCOK BOIPOCOB JI MOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHYN TIO JUCHUILTHHE CIIEAYeT 0053aTeIbHO MPOUH(OPMUPOBATH CTY ICH-
TOB O BUJIE ¥ JOpME MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MIPOBEACHMUS,
YCIOBHUAX JIONYCKA K TPOMEXYTOUYHOU aTTECTALUH, IIPUMEHAEMBIX BUAAX POMEKYTOYHOTO KOH-
TPOJIAL.

N3noxeHne TeopeTHUecKOro marepuaia JOJDKHO CONPOBOXKIATHCSA HILTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIbHO OTOOPaHHBIMU MPETIOaBaTeIeM TaK, YTOOBI TEXHUUECKHE TPYTHOCTH U
BBIKJIQJIKU [IPY PELIEHUH 3a1a4X HE OTBJIEKAJIHU OT IJIaBHOT'O: OCMBICIIEHUS UJEU U CYTH IIPUMEHS-
eMbIX MeTo10B. CrieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTHIECKOTO MPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTrueckue 3aHATHS JOJKHBI OBITHh OPTaHU30BAHBI MIPETOIaBaTEIEM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCh BpEeMs Ha MEPUOAMYECKOE BBIMOTHEHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TEIHHOM paOOTHI B ayIUTOPUH TSI IPOBEPKH YCBOSHUS U3JIOKEHHOTO MaTepHaia.

[IpenogaBaTens, BeNymui MpaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh y4eOHO-TEMa-
TAYECKHH TUIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUM.
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http://webofscience.com/

[IpenogaBaTento caemxyeT NOOMBATHCS CHCTEMATUYECKOW HEMPEPBIBHOW PaOOTHI CTY/CH-
TOB B TE€YEHHE CEMECTPA, HEOOXOANMO BBISIBIISATH CUIIbHBIX CTY/I€HTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 po/ia 0JIMMIINAJax U KOHKypcax.

CTyaeHT NOoKeH OlyliaTh 3aMHTEPECOBAHHOCTh MPENOAaBaTeNsl B JOCTUKEHUN KOHEY-
HOTO pe3ylibTaTa: B MPUOOPETCHUH OOYUYAIONUMUCS MPOYHBIX 3HAHUN, YMCHHH U BJIaJICHUS
HAKOIUICHHOM nH(opManuei uid pelieHus 3a1a4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B03M0OXKHO ITpoBeicHNE 3aHATHIA U aTTeCTAIMi B TUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbI JUCTAaHIIMOHHOTO 00y4eHus ynupepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MareMaTHKa» SJIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. 1m1.4.4).

[Topsimok mpoBeeHUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSYKEHUSIMH ITPOPEKTOPa MO Y4eOHOU paboTe W/ MK IEHTPOM Y4eOHO-METOAMYECKON paboTHI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIHXCS M0 OCBOEHUIO
AU CHHUTITHHBI

Pazgen: 3j1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl 4 onpeneautenau. [Ipexre Bcero, CTyIeHT J0JDKEH MOHATH, YTO MaTpUIA —
3TO Tabnuia yucesn (MpuyeM 3Ta Tabirila MOXKET UMETh OJITMHAKOBOE YMCJIO CTPOK U CTOJIOIIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM ), @ OMIPEIeUTENh- 3TO YUCIIO, 3alUCHIBAEMOE B BUJIE KBAAPATHOU
Ta0JIHIIBI, TO €CTh OMPEACIUTENIN CYIECTBYIOT TOIBKO Y KBAAPATHBIX MATPHIL.

Crnenyet 06paTuTh 0CO00€ BHUMaHUE HA OMEPAIUI0 YMHOKEHUS MPSIMOYTOJIbHBIX MaTPHII
U TOHATH, KAKUM TIOJy9aeTCsl OPSAIOK MaTPUIIBI — ITpon3BeneHuss. OCOOCHHOCTh MaTPHIL TAKKE
COCTOMT B TOM, UTO MPOU3BEACHUE MAaTPHI] HE TIepecTaHOBOYHO, TO ecTh AB # BA.Cnenyer 06s-
3aTeNbHO YOCTUTHCS B 3TOM, PEIIUB COOTBETCTBYIONIUE 3a/1a4H.

BaxxupiM siBiIsIeTcs MOHATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh ycioBHe CyliecTBOBAaHUS
00paTHON MaTpHIlBl H AITOPUTM ee mocTpoeHus. [locne ee BhUMCICHUS 11€1ec000pa3HO AenaTh
TIPOBEPKY MPABUILHOCTH PEIIeH s, BHITOIHUB oneparuio ymMmHoxkeHns A A= E (momxkHa momy-
YUTHCA €IMHUYHAS MaTPHUILA)

[Tpu uzydenuun onpenenurenei Halo0 YeTKO YCBOUTh MOHATUS MHUHOPA, aNre0pandecKoro
JIOTIOJTHEHUS, 3HaTh MHOTOYHMCIICHHBIE CBOMCTBA orpeaenuTens. [ oCBOCHHUs] TEXHUKU BBIYHC-
JICHUs OTpeAeNuTeNel 1eIecoo0pa3Ho, BEIOpaB MPOU3BOIBHBIN ONMPEAETUTENh BBIIIE TPETHETO
MOPSIIKA, PACKPBITh €r0 Pa3IuYHBIMU CIIOCOOAMU, MPUMEHSISI Pa3IOKEHUE U MO CTPOKAM U T10
cton6uam. OOpaTute BHUMaHKE, KAaKUE CTPOKH (CTOIOIIBI) TPEAOUTUTENbHEE BBIOMPATH JITIsI pac-
KPBITHS OTIPEAETUTENS, YTOObI YIIPOCTUTH €ro BhluKciieHne. Oco0eHHO 3 (HEKTUBHO BBIUMCIICHNE
OTIpEACNUTEINSI C TTIOMOIIBIO AIEMEHTAPHBIX MPE0Opa30BaHUM, MPUBOISIINX €r0 K TPEYrOJIbHOMY
BU]TY.

ITpu u3ydyeHnu pemeHuii cucTeM JIMHEHHbIX anredpanueckux ypasHeHnuit (CJIAY) ob6pa-
THATE BHUMAaHHE, TIPEXK]IC BCETO, HA TIOHSITHE PEIICHHUS CHCTEMBI U YCIIOBHS CYIIIECTBOBAHUSI PEIIIe-
HU B 3aBUCUMOCTH OT COOTHOIICHUS MEXAY PAaHTOM MaTPHIbl, PAHTOM PACIIUPEHHON MaTpPHUIIbI
CHCTEMBI M YHCJIOM HEM3BECTHHIX M ypaBHeHUH. OOpaTtuTe BHUMaHUE HA YCIOBHUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoW MaTpuIlbl. BHUMaTENbHO pa3depuTe MpuUMEpHl pPelieHUs
MIPOU3BOJILHBIX CHCTEM JIMHEHWHBIX alnreOpanvecKkux ypaBHeHUM meToqioMm ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX TEPEMEHHBIX).

Pa3nes: DieMeHThI BEKTOPHOM aaredpbl

[Ipu m3yueHun JaHHOW TEeMBbI OOpaTUTE BHUMAaHWE HA JIMHEWHBIE ONepaliuu HaJ BEKTO-
pamu, Ha IOHATHS THHEHHON He3aBUCUMOCTH M JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha )yH/TaMEH-
TaJabHOE MOHsATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHEe BEKTopa 1o 6a3ucy.
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3HaTh OINpeNeIeHNE, TEOMETPUUECKUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOTO U CMEUIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYJIBI JI X BHIYMCICHUS B BEKTOPHOU U B KOOPIMHATHOU (hopme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHBIE YMCJ1a 1 MHOTO4JICHBI

B atom pasznene, npex/e Bcero, Ha0 MOHATh, YTO KOMILIEKCHOE YHCIIO SIBUJIOCH PACILIU-
PCHUCM MMOHATUA I[CflCTBPIT@JIBHBIX YHrCCll, 3HATh OMPCACIICHUC U TPU (bOpMBI 3aIIMCU KOMIIJICKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U TOKA3aTeNbHYI0), TeOMETPUUECKYIO UH-
TEpIpEeTALNI0 KOMIUIEKCHOTO YMCIIa ¥ B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEXK /Y MHOKECTBOM
KOMIUIEKCHBIX YUCENl 1 MHOXECTBOM TOYEK KOMIUIEKCHOM IIOCKOCTU. 3HATh (popmyny Diiiepa.
KomruiekcHble ynciia MOKHO M300pa)kaTh C IIOMOIIbIO BEKTOPOB HAa KOMILJIEKCHOM IJIOCKOCTH.
[ToaToMy omepanuu CI0KEHHUS U BBIUUTAHUS KOMILIEKCHBIX YHCET MOTYT OBITh CBEICHBI K OIepa-
OUsAM CJIOKCHHA U BBIYUTAHUA COOTBETCTBYIOIIMUX BEKTOPOB.

Hazo 3HaTh 1 yMETh BBIMIOJIHATH ONEPAIi YMHOXKEHUS, IEJICHUS, BO3BEJCHHUS B ITOJIOKHU-
TCJIIbHYIO CTCIICHb KOMIIJICKCHBIX YHCCII, 3alIMCAHHBIX B TpI/IFOHOMeTpI/I‘IeCKOﬁ q)opMe, HU3BJICYC-
HUS KOPHA N-OH CTETIEHH M3 KOMILIEKCHOTO YKCIa.

CJIGI[yeT O6paTI/ITI> BHHUMAaHHEC HA TO, YTO MHOXKECTBO KOMIIJICKCHBIX YHCCJI ABJISICTCA 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas orneparus HaJl KOMIUIEKCHBIMH YHCIaMH HE BBIBOJIUT
3a npeaessl 00JaCTH KOMITJIEKCHBIX YHCET.

Hazo 3Hath paznuuHbie BUABI PA3I0KEHHs] MHOTOYWIEHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpey KOPHEN MHOro4JIeHa MOT'YT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
UCIIOJIb30BAThCS, HAlPUMEp, B MHTETPAILHOM HCYHCICHUU TMPU BBHIYMCICHUH WHTErPAlOB OT
JIpOOHO-palMOHATBHBIX (DYHKIHHA, TPU PEIICHUU JIMHEHHBIX OJHOPOIHBIX AH(QepeHIraIbHbIX
ypaBHEHUU N-TO MOPAJIKA C TOCTOSTHHBIMU KO PUITUECHTAMH.

Pa3pnen: AHaauTHYECKas reoMeTpUs

[Tpu n3yvyeHnn aHAIUTUYECKON T€OMETPUU CIIEAYET, MPEXK/Ie BCEro, OHATh, UTO €€ 3aJaueii  sB-
JACTCA U3YUCHUC T'COMCTPHUICCKUX 06T)€KTOB IIpy MoMomM aHAJIUTHYCCKUX METOJ0B anre6pm u
MaTEMaTUYECKOT 0 aHaIu3a. B 0CHOBE Takoro MoaxozAa JeKUT METOA KOOPAUHAT, BIIEPBBIE CUCTE-
MaTuyecku mpumMeHeHHbIN P. JlekapTroM. OCHOBHBIEC MOHSTHS T€OMETPUU (TOUKA, MPsMasi, TII0C-
KOCTh) SIBIIIIOTCSI HEOTPEACNIEMbIMH, U JJI1 UX OMHCAHUS MPUMEHIETCS aKCUOMaTHYeCKUd Me-
TOA, HOSBOJ’I?[IOIIII/Iﬁ YCTaAaHOBUTH B3aUMHO OAHO3HAYHOC COOTBETCTBHUEC MCKY MHOXKXECTBOM TOYCK
pSMOM U MHOXECTBOM JI€MCTBUTENIBHBIX YUCEN U, TAKUM 00pa3oM, BBECTHU CUCTEMY KOOP/NHAT.
Hano yetko ycBouTh pazinunble pOpMbl ypaBHEHUHN NPSIMOH U MJIOCKOCTH YMETh MEPEXOJUTH OT
oJtHOU (opMbl K pyroil. CieayeT OCMBICIUTh U YCHEIIHO NPUMEHSTh PEeLIeHNs KIaCCUYECKUX
3a1a4 aHATUTHYECKOM TreoOMCTpHUU O B3aMMHOM PACIIOJOKCHUHN HNPSAMBIX U HJ'IOCKOCTGfI, YMCTb
OTIPENIeNATh YIIIbl U PACCTOSHUS MEXKJy Pa3INYHBIMU F€OMETPUUECKUMHU 0ObEKTaMH.

OTMeTHM B 3aKJIIOUEHHE, YTO YCIEUTHOE U3yYeHUEe NUCUUIUIMHBI « JInHeliHas anreOpay,
nproOpeTeHne He0OX0IUMBIX KOMIETEHIMH, YMEHHI 1 HAaBBIKOB BJIQJICHUSI MAaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSITENbHOM paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YU4E€OHBIM ILIa-
HOM, 00JIbIIIE YKCIa 9aCoB, OTBOJUMBIX Ha BCEC BU/IbI Ay TUTOPHBIX 3aHSTHH.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOH/J1 OLICHOYHBIX CPeNACTB IpenacTaBieH B [Ipunoxenun 2 k paboyeil mporpaMme U BKJIIOYAET
paszensl:

1. Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YIbTATOB 00yUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHUS

3. OueHoYHBIE CpENICTBA

3.1. Texymuii KOHTPOJIb
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3.2. IlpoMexyTouyHasi aTTecTalus
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Ilpunoycenue 1

TemaTn4yecKHH IJIaH COACPKAHUA TUCHUAIIJIMHBI «JInnerHas aﬂreﬁpa» 0 HAIMPaBJICHUI0 MOATOTOBKH

08.03.01. CtpoutenbcTBo.
Ipoduin:

YpoauucrukaHpombHieHHoe H-FPpaKAaHEeKoe U CTPOUTEIbCTBO.

(pbakamaBp)

Mopya odvUenns — oulias

Foanabepa2023/202404Ho - 3a04Hasi popma odydeHust

I'ox Haoopa 2024-2025

n/n

Paznen

Cemect

Buabl yueoHoii padoThl, BKJIIO-
S|| yasi caMOCTOATEJIBLHYIO PA00OTY Buabl caMOCTOATEIbHOM PA0OTHI
CTY/IEHTOB, M TPY/10E€MKOCTb B CTyj1eHTOB

gacax

Hepneast Ce-
MeCT

DopmMbI

aTrecra-

110407}

a | mc | Ja6 | cpc | KCP | K.P.

K.IL | PCP | Pedepar | K/p

3

3

IlepBbIii ceMecTp

=

Paznen 1. Di1eMeHThbI JIMHEHHOM aJ1-
redpbl

IToustue Matpuinl. Buasl matpuir. Omnepa-
IIMK HaJI MaTPHUIIAMU U UX cBoMcTBa. Onpe-
JICTUTEIIN, X CBOMCTBA M BEIYMCIICHUS.
BrruncneHue onpeaemTeNeld pa3JImyHoro

nopsajaxKa

=

=
N
(431

N

OHDGI[G.HI/ITGHI/I, nux CBOﬁCTBa 1 BBIYUCJIC-
Hud. BeluncieHre onpeaeauTenaei pa3and-

HOI'0 MOPSJIKA.
Boinaua 3agauunii PI'P Ne 1 mo Jiuneiinoi

aJareope

=

N
N
[&]
I+

15




[e8)

O6DaTHa$I MaTpuia u aJiropuTM €€ BbIYHC-
JICHUA. 3H€MCHT3DHLI€ HDCOGDEBOB&HI/ISI
Matpull. MarpuuHas (bODMa 3armcu Cu-
CTEMBI JIMHCHHBIX anre6pa1/1qec1<1/1x ypaB-
HeHui. PaHr MaTpHIIbI

=

(M)

N

(&)

B

CJIAY. ocHOBHBIE TOHATHUSL PEIIEHUS, COB-
MECTHOCTH ¥ HECOBMECTHOCTH CHCTEMBEL.
Pentenue cucreM TUMHEHHBIX YPaBHEHUN
MeTonoM Kpamepa, MeToioM 00paTHOMH
MaTpuilbl, MeTosioM ['aycca. Teopema Kpo-
Hekepa — Kanesm.

=

|-

N

(&)

o1

Pa3nen 2. Dy1eMeHThbl BEKTOPHOI aJ1-
redpbl

JInHelHple onepanuy HaJl BEKTOPaMH, UX
cBoMcTBa. JIMHENHAS 3aBUCUMOCTh U HE3a-
BUCHUMOCTE BeKTOpOB. IloHsaTHe Oa3zuca.
KoopauHaTel BEKTOPA.

=

|o1

N

[op)

|

CkajisipHO€, BEKTOPHOE M CMEIIAHHOEC IIPO-
M3BEJICHNS] BEKTOPOB, X CBOMCTBA.
Boinaua 3agaumnii PI'P Ne2 1o BekTOp-
HOM aJreope

=

(o2}

N

[op)

1+

I~

Pasnoxkenune BekTopa 1o 6aszucy. OproHop-

MHUPOBAHHBIN 0asuc. Beruncnenne CKaJIsAp-

HOI'0, BEKTOPHOT'O M CMCHIAHHOT'O ITPOU3BEC-

JCHUM BEKTOPOB, 3aJIAHHBIX KOOPJAMHATAMHU

B OpPTOHOPMHPOBAHHOM Oasuce. YciioBus

OPTOIrOHAJIBHOCTH, KOJJIMHCAPHOCTHU, KOM-

IJIaHApHOCTHU BEKTOPOB

=

I~

N

[op)

|00

Jlunelinele mpocTpancTsa. IIpeobpaszosa-
HHEe MaTPUIIEI JHHEHHOIO onepaTopa Ipu
nepexoe ot 0azuca k 6a3ucy. CoOCTBEH-
HBIE 3HAYEHUS] M COOCTBEHHEIE BEKTOPHI
MAaTPHIBI

=

[ee)

N

[op)

16




|©©

Pasznea 3. KommjiekcHbie YHCJIA 1 MHO-

LOJIeHEI

DopMebl 3anKcH, onepaly HaJl KOMILIEKC-
HbpIMHU yncaaMu. @opmyiia Myaspa. M3Bie-
YyeHHe KOPHs U3 KOMILJIEKCHOI'O YHCJIa

=

|©

N

[op)

Pa3nokeHrne MHOTOWICHA HA MHOKHUTCIIH.
OcHoBHas TCOpECMa anre6pm

KoHTpoJILHBII TeCT 10 ajaredpe

=

N

[op)

1+

Pa3znen 4. AHAJIUTHYECKASI TeOMeTPHUS
CI/ICTCMI)I KOOpJAMWHAT. Pa3HI/I‘-IHI)Ie TUIIBI
YpaBHEHUH IIOCKOCTH.

=

N

[op)

Paznmynbple THOBI YpaBHEHUM NPIMOi Ha
INIOCKOCTH M B IIPOCTPAHCTBE

Boiiaua 3aganuii PI'P Ne3 mo anajaurtm-
YeCcKOM reoMeTpuu

=

N

[op)

1+

B3anMHOE pacmoioKEHHE MpsIMBIX Ha
INIOCKOCTH M B IIPOCTpaHCTBE. Buuncienue
pacCTOSIHUM MEXKAY JBYMSI TOYKAMHM, TOY-
KOM M mpsMoi.. B3auMHOE pacrmonoKeHHe
IIOCKOCTel.  BuIunmciaenne  paccTOSHHUH
MEKJTY TOYKOHN M IIOCKOCTHIO

[

N

[op)

KDI/IBI)IC BTOPOT'O NOpSaKa HMX reoOMETpHUyc-
CKHME CBOWMCTBA. YpaBHEHHUS DJUIMIICA, TH-
nepooanl, 1mapabonsl  OOIIee  ypaBHEHHE
KpUBOW BTOpOT0 Topsiaka. IlpuBeneHne
KPHUBBIX BTOPOro mnopsaKa K KaHOHHYC-
ckoMy Buay. IIoBEepXHOCTH BTOPOTO IIO-
“SIZ]Ka.

KOHTPOJBLHBINA TeCT IO aHAJIUTHYECKON
reoMeTpun

[

N

[op]

1+

dopma aTrTecTannu

15-
18

()
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenune noarorosku: 08.03.01 «CtpouTenbcTBOY.

[Ipodunps: «YpOanuctuka nHpembHaeHHoe HFpaskAaHekee CTPOUTEIBCTBO.

Kadenpa: «Marematuka.

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JI71st KOHTPOJIS YCIIEBAEMOCTH M KAYeCTBA OCBOCHHMS TUCIIMIUIMHBI HACTOSIIIECH MPOTpaMMOi
MPEAYCMOTPEHBI CISAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2.1llkana u KPpUTEPHUU OLEHNBAHUSA Pe3yIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexxyTounas arTectanus 00yqaronuxcs B GopMe IK3aMeHa MPOBOJAUTCS 110 pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOU paboThI, MPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM I10 TAHHOM AMCIIU-
IUTMHE, TIPH 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYILETO KOHTPOJS YCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00YYaloIIUMUCS MIAHUPYEMbIX Pe3yIbTaToB OOYyUYEHHS MO
JUCUHUIIIIMHE TPOBOJUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHITHS 110 AUCHMUILUIMHE METOJO0M IKCIIEepT-
HOH oneHkH. [1o uroram nNpomMexyTouHON aTTECTAlMU 110 IUCLUILIMHE BBICTABIISIETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yA0BIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K MPOMEKYTOYHOM aTTeCTALMH,IIPEIyCMOTPEHHBIE IIPO-
rpaMMoil TUCHUIUIMHBL. CTyJeHT JeMOHCTPUPYET COOTBETCTBHE
3HAHWUN, YMEHUN, HABBIKOB IOKa3aTeNsIM, IPUBEJACHHBIM B Ta0-
OtnnuHO JUIax, ONepupyeT MPHUOOPETEHHBIMH 3HAHUSMHU, YMEHHSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyalUsIX HOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH MEpPeHoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aa4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAEHTA K MPOMEKYTOYHOM aTTeCTalMu,IPEyCMOTPEHHBIE IIPO-
rpaMMoil TuCHUIUIMHBL. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUN, HABBIKOB MOKa3aTeNIM, IPUBEACHHBIM B Ta0-
JUIax, ONepupyeT MPHUOOPETEHHBIMH 3HAHUSIMH, YMEHMSIMH,

Xopomo
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HaBbIKaMH. B To jxe BpeMs ITpu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 33/1a4l PElIaeT C HelI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K MPOMEeKYTOYHOI aTTeCTAlMM,IPETyCMOTPEHHBIE ITPO-
rpaMMoi TUCHUILTHHBEL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE
3HAHWH, YMEHUH, HABBIKOB IOKA3aTelsIM, IIPUBEICHHBIM B Ta0-
JHIAX, ONEpUpyeT NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS IPyObIe OMMOKH. [[J1sl OydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosnHeHbl 00s13aTe/IbHBbIC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

n/a

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeacTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OIPEAEIIEHHOrO0 THMA IO TEME WU pas3-
neny

KoHnTponbHbIe 3a1a-
HUs (pumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WM JHCLU-
IUIMHE B LIETIOM.

Kommekr  3amaHuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpaguIecKon
paboTsl

YcTHBIN onpocco-
OeceIOBaHHUE,

CpencTBo KOHTPOJIS,, OPraHM30BaHHOE Kak

Bormpocsl o
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(YO) CrieIralibHas Oece/ia MmeIaroriaeckoro pa- | TeMam/pasjieiiaM Juc-
O0OTHUKA C O0yJarommMMcsi Ha TEMBbI, CBS- [UTUTHHBI
3aHHBIE C U3Y4aeMOl JUCIUIUINHOM, U pac-
CUMTAHHOE Ha BBISCHCHHE 00bheMa 3HAHUMN
oOyJarolierocsi Mo OnpeaeseHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMEHUIOOYYar0Ierocs.

5 | Dk3amenaronnsie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMeHAI[MOHHbBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIMPOCOB, 3ajad, IpaKTHUe-
CKUX 3aJaHuil.

Bapuanr tecra

(Ob)

3.1.Tekymnii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popMe OIaHKOBOTO TECTUPOBAHUS JUIs KOHTPOJISL OCBOCHHUS 00yUarOIIUMUCS Pa3JIeoB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenuten. PemieHre cucteM JTMHEWHBIX alreOpandyeckux ypaBHEHHI MeToJlaMu
["aycca, Kpamepa u oOpaTHON MaTpUIBL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOi ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEIECHHS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 no aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3amanni

AJIsl BBINIOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

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

Beimonuuts aeiictusi: A? +8BT .
3ananue Ne2. [TpoomkuTh naHHOE MaTpuuHoe paBerctso (2A+3B)° —4A* ~6AB=...

U IPOBCPUTH €I'0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis JaHHON MaTpUIIBl HAWTH 00paTHYIO MaTpuily. Crenars IpoBepKY.

1 0 2
1 1 0}.
-1 2 3

3aganue No5. Pemnts matpuunoe ypasaenne AXB = C (maiitu X). Cnenats npoBepky.

S L NS P

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4ecKux ypaBHeHuH

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

X +A4X, —X; =-2
2X, +2X, + 3%, =7
3%, +6X, —2X%; =1

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3amanue Ne3. Pemuth cucremy u3z Nel meronom ["aycca.

3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ['aycca. Haiitu oOriee peenre u 4act-

HOC PCIICHHC.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.

2%, +6X, —9%,—9x, =0
4x, —5%;+ X, =0

3% +3X, — 7%, —4x,=0"
X, —3X, +2X; +5%, =0
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PI'P Nel, yactsb 2

3ananue Nel. Ilokazate, uto BekTOpel M, N, P 00pa3yroT 6a3uc B NPOCTPAHCTBE U PA3TIOKUTh

BekTop A mo atomy 6asucy: m=(L, -1 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).
3amanue No2. Jlanbl BeKTOopbl M u N . BBISCHUTH — KOJUTMHEAPHBI JIM BEKTOPBI & H b.

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

,ecnn |M|=6v2,|1|=2, (M) =135, & =6M—m.

3amanne Ne3. Haiitu |§

Bamanue Ne4. Jlan A ABC . Haittu /B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu kakux 'x° BekTopsl @ M D mepnenaukynaspHbI?

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

3aganue Ne6. Haiitu momanp mapasienorpaMma, OCTPOSHHOTO Ha BeKTopax a u b .

_ N Vs
a=2m-5nb=m+n, |m|=12,|n|=3, (M, ﬁ)=g.

3ananue No7. Haiitu rromanps tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne8. Jlanbl BekTopsl &, D, C . BBIACHUTH — KOMILUIAHAPHEI 1M BEKTOPHL. ECIIM BEKTOPBI He

KOMIIJTAHAPHBI, TO HAWTH 00BbeM Mapaseenunea, 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 nuHelHoro oneparopa A 3aiaHbl 00pa3ssl 6a3ucHbIx anementoB A€, AE,, A€,

. 3amucaTh Matpully oneparopa A B 6azuce €, €,, €, u Haiitn oOpa3

sneMeHTa X .

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

3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0a3zuce maTtpureii A= 7 o]

PI'P Ne 1, yactp 3

Bananue Nel. Tlpsimast |, mpoxonut yepes Touky A mapamnensno Bektopy { . Ipsimas |, npo-

XOUT uepe3 Touky B meprnenmukymspHo Bektopy N . Haiitu TouKy mepecedeHust IpsMbIX U YToJ

mexny mumu, ecmn - A(3;5), G (1;3), B(0;5), n(=3;4).
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Bamanue Ne2. [lana mpsimast |, . Ilpsimast |, mpoxomut uepes roukn A u B. Haiitu paccrosiHue ot

ToukH nepecedenus npsameix |, u |, no mpsmoii 1.

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

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

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

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO 3, IPOXOASIICH Yepe3 TOUKH

ABuC,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(4;-3;-1).
3amanue NoS. 3amucaTh KAaHOHMYECKUE YPABHEHHSI PSIMOM, 3aIaHHON OOIIMMHU YpaBHEHUSIMH.

X+2y-9z2-10=0;
3x+4y+8z-24=0.

3aganue Ne6. Haiitu Touky nepecedenus npsamoi | u miockoctd & w yros Mexy HUMH.

I:XLZ:X:Z—_l; a:X+2y—-32-12=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 npsimbivu |, u |, v BbIsicHnTS — neskaT n

OHU B OJJHOM TJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

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

(x+3)* vy

3aganue Ne8. Jlns naHHON KpUBOM T + P =1 yka3aTb (OKyChI, SKCHEHTPUCUTET, TUPEK-

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

Bagarme Ne9. IpuBectn ypaBHerue kpuBoii 9X° — 25y —18x + 200y —616=0 k kanoHmue-
CKOMY BH/IY U MOCTPOHUTH KPUBYIO.

KonTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HaiiTn 3Ha4eHNs MAaTpHYIHOTO MHOTOUIeHa F (A)

f(x)=-x>+2x? —x+3,A=(_31 g]
-2 0 8 1 5

2. Haiiti paHr MaTpHibl IPUBEIEHUEM K CTYIIEHYATOMY BUJLY 8 o & 3 _13
11 -3 13 5 17
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2
3. BoluucnuTh onpenenuTesib NPUBEICHUEM K CTYIIEHYaTOMY BHY 3 -5 3
2 7 -
4. Haiitu maTpuily, oOpaTHyro aaHHOU (a). Pemmth MarpuuHoe ypaBHeHue (0)
1 2 1

1 -2 2 3 5
@ 2 _75 _31 (6)(—3 4}Dx=[3 1 o]

5. Pemuth cucteMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YACTHOE pelicHue ().

Penmuth crucreMy ¢ moMoIipi0 oOpaTHoOi MaTpuilsl 1 o hopmynam Kpamepa (0)

4x, +9X%, —5X%, —8%, =5 X, +2X, + X, =5
(a) 93X, +7X, —2X;—4x, =4 (6) 3%, —5X, +3X; =—7
2X, +5X, + X, +3X, =3 2X + X, —X; =13
Bapuant
1. Pacniucarp paznoxxkeHue BeKTopa X 110 BEKTOpam B,a,F
x={5,-12,1}, p=1{1-30}, q={1,-11}, r={0,-12}

2. KonnuHeapHbl 1 BEKTOpLI P u ( ?

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

3. Jlana nupamuja c BepminHamu B Toukax AAAA,.

A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron Moty peopamn AA,, AA,

0) 00beM TUPaMU/IBI

B) JUIMHY BBICOTHI ONYIIEHHOH Ha rpanb A A A,
T') HAlTH JUIMHY MeNaHBbl, IPOBECHHYIO U3 BepIIMHBI A K peopy A, A

4. BEIUHCINTE rjionrazb nmapajuiejiorpaMmma, HOCTpOCHHOTO Ha BEKTOPaAX auba - YroJ MCXKIYy

BEKTOpamMH P U (

a=2p+q,b=p-31,  [pl=2fd=2,  a=7.

Bapuant
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1. Haiitu paccrosiHue oT Touku M, 10 miockoctu (l\/l 1M2M3):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M;(-2,1;3)

X+y+z-2=0

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

. . Xx-2 y-3 z+1
3. Haiitu TOYKY HEPECCUCHUS IIPAMOUN U IINIOCKOCTHU: = =

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

1 -4
4, Haiitu Touky P, cummerpuunyo Touke P orHocuTenbHO mpsimoit | : P(O; -13) =un
x-1_y _z
1 -1 1

5. Hanmcare ypaBHEHHE IUIOCKOCTH ¢ TNPOXOJAsAWIEH uepe3 Touky M, M meprneHaukyaspHO
npsmoit (M;M,): My(3;2;0), M, (415), M,(2,-14).

6. Hailitu kocuHycC yriia MeKAy IUNIOCKOCTSIMH ¢ U O, !
o, :3Xx—y+3=0, a,: x-2y+52-10=0

BapnaHT 3a]aHui MPOMEKYTOIHOI'0 TECTA

1.1. Haiitu panr MaTpuipl IPpUBEACHUEM K CTYIIEHYaTOMY BUY

1 -2 -2 3 5
1.2. Petiuth MaTpU4HOE ypaBHEHUE (X =
-3 4 3 -1 0

X, +2X, +X% =5
1.3. Pemuts cuctemy no gpopmynam Kpamepa 3%, —5X%, +3%, =7
2X + 7%, =%, =13

2.1. Hanmcats pasnoxeHHe BEKTOpa X 1o BEKTOpaM p,d,r X = {5, —12,1}  p= {1, -3, O} ,

q={1L-11, r={0,-12}

2.2. BBIUKMCIIUTH IUIOMIA/Ib apajuiesiorpaMma, OCTPOEHHOTO Ha BEKTopax a u b & — yron Mexmy

BEKTOpamMH P U (

a=2p+q,b=p-34,  [pl=2fo=2, a=7

2.3. Jlana nupamuza ¢ Bepumuamu B Toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A,(-510)

Haiitn 1uinHy MeiiaHbl, IPOBEACHHYIO U3 BeplinHbl A K peopy A,A;
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X-2 y-3 z+1

3.1. Haiitu TOUKy nepece4eHus NpsMoil 1 MIOCKOCTH: U X+y+2z-9=0.

1 -4

3.2. Haiitn Touky P, cummerpuunyio Touke P orHOCHTenmbHO mpsmoi | : P(O; -1 3) u
x-1_y _z
1 -1 1

3.3. Hanmcate ypaBHEHHE IUIOCKOCTHM ¢ NpPOXOJAIIEH dYepe3 TOuKy M, M meprneHaukynaspHO

npsimMoit (M,M,): MO(B;Z;O), M, (415), M,(2-L4).

4.1. Jlana xpuBasi BTOPOro mopsaaka x> +4y” —12x+16y+16 =0 . [TonyunTs kKaHOHHYECKOE YpaBHEHHE

KPUBOU U ITIOCTPOUTH .€€

! ! !
4.2. CocTaBuUTh MaTpHILy Iepexojia oT Oasuca e ,e,,e, K 0a3ucy e ,e, e, , €Cliu
€ =26 +6€,+€,; € =€ —€,+€,, € =€ +26, +6,

Kpurepum ouenku:

- OIICHKA «3a4YTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETryJISIPHO B TEUYECHUE CEMECTPaA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHUI MOJHOCTBIO BCE 3a/IaHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPEryIsipHO B TEUEHUE CEMeCTpa Mpel-
CTaBJIsUT PELICHUs 3a]a4, BBIIIOJIHUI 33/1aHUs HE IIOJHOCTHIO MJIM BOOOIIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEro aBaTesl.

Jlist ipoBeIeH sl TEKYILEro KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (opmare B pas-
paboTanHBIX Kadenpoit «MaremaTnKay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBI.

3.2. [IpomMe:KyTOUHAS aTTeCTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU dopme.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

buner BkiIto4yaeT TeopeTHUECKUI BOPOC U 3a/1auH.

KoMriekThl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunosBble BAPHAHTHI OMJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
10 IUCLIUIUIMHE

«JIuneiinas aaredpay»
Matpu1ibl, TUIIBI MATPHIL.
Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.
YMHOXk€EHNE NPSIMOYTOJIbHBIX MaTPHIL.
Marpuunasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandyecKux ypaBHEHHH.
Onpenennurenu U X CBOWCTBA.
[Tonsitue onpeaenutesns. MUHOPHI U anredOpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHH, OCHOBHBIE TIOHATHUS U ONIPEEICHHUS.
[TpaBuiio Kpamepa peniennst cucteM JIMHEWHBIX ypaBHEHUI.
OOpatHas mMaTpulia U €€ BbIYHCICHHE. Y CIIOBUE CYIIECTBOBaHMS 0OpaTHOM MaTpHIIbI.
10. Pemenue cucteM JTMHEHHBIX aareOpanuyecKux ypaBHEHUN METO10M 0OpaTHOI MaTpPHUIIBL.
11. Meton "aycca penieHns cucTeM JIMHEHHBIX YpaBHEHHH.
12. Pemienue npou3BONBbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeToi0M ["aycca.

©CoNoR~WNE
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13. Panr matpuisl. Teopema Kponekepa — Kanemnnu.

14. OnHOpOoAHBIE CUCTEMBI JUHEHHBIX ypaBHeHUI. Kputepuii cymecTBOBaHUS HETPUBHAIBHBIX pe-
LICHUM.

15. [TonsiTue BeKTOpa U JIMHEITHBIE ONEepaIlii HaJl BEKTOpPaMH, CBOWCTBA OMepaIuil.

16. JIuneitHasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-
HEWHOW 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 6a3zuc. Pasnoskenne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.

22.YcnoBusi OpTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoza ot 6a3uca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U MJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsI IPSMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue kpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOTO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs CQephl, DJUTATICONUA, KOHYCOB, TUIIEPOOIONIOB, ITapabOoIOnI0B.

Noakown

Tunosbie BapuaHThI OU/I1ETOB
1o qucuuiuivee «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Huctunnuna «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.

12 -1 2
2. PemuTs MaTpuuyHOe ypaBHeHHME XB=A,ecinu A:[2 1), Bz[ 0 J.
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X +2%, =-1
4. JlaHbl BEKTOpHI a =(-5,9,8), b =(-31-2), ¢=(-8,10,-10). [IpoBepUTh — KOMILJIAHAPHBI JIX OHH.

3. PemmTh cucteMy MEeTO0M OOpaTHOM MAaTPHUIIBI {

Ecnu Het, HaliTH 00beM Mapauiesienue/a, IoCTPOEHHOTo Ha BEKTopax a,b,c.
5. Haiitu yron mexnay Bektopamu a=(L,-2,-2) u b =(2,0,1).

YTBepxkaeHO Ha 3acenanun Kadeapsl MareMatuku « 053» 035 20243 r., npotokon Ne 710

H-e—33aB. xadenpoit BH.B. Baensanenal asieBko / /

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS POCCUMCKOI ®EJEPALIN
®EJEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
Hucuunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopaumHare! BekTopa.

12 -1
2. BpIUMCIUTH ONpeAenuTeNb MaTpullpl C = AT ,econ A=|3 1 0.
011
4x; — 2%y +3%3 =12,
3. Pemmre cucreMmy ypaBHeHU MeToioM ['aycca 1, +5%, —3x3 =1,
2% +3X, —2%;3 = 3.
4. Tlokasatp, 4TO BEKTOpbl M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. lano oOuiee ypaBHeHue npsiMoii  —2x+3y—5=0. HamucaTe: ypaBHEeHHE IPSIMOH C YTJIOBBIM KO-
s uIeHTOM; ypaBHEHHE MPSMOM B OTPE3Kax; HOPMAJIbHOE YPAaBHEHUE MPSIMOMU.

YTBepkeHo Ha 3acegannn kadeapsl MatemMatuku « 053» 035 20234 r., mpoTtokon Ne 710

H-e-33aB. kadenpoit BH.B. l'aneBkoBaewsanena / /

J11g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIaWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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