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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K ocHOBHBIM 11€7151M OCBOCHUS AUCHUIUIMHBL «JIMHEHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTyIEHTaMHU IIIMPOKOr0 Kpyra MaTeMaTUYeCKUX 3HAaHUM, YMEHHUI U HAaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKAILECH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHL;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(ECCHOHATIBHOM 1eATETHHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBHUSIX LU(D-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a71a4aM OCBOCHUS AUCIUILINHBI «JIuHEiHas anreOpay ciieayeT OTHECTH:

- OCBOGHHUE CTY/JCHTAaMU OCHOBHBIX MOHSTHUN, METOAOB, (OPMUPYIOLIUX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

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

OO6yuenne no aucuuruinHe «JIuHeitHas anrebpa» HampaBieHO Ha (opMUpoBaHHE Y 00y4aro-
nmxes ciaenyronmx komnereHud B coorBercTBuuM ¢ OI'OC 15.03.01 «MammHocTpoeHue,
YTBEPKAEHHBIM nprKazoM MunoOpHayku Poccun ot 09.08.2021. N 727:

Koa n HanMeHoBaHHe KOMIeTeH Mt NuankaTopsl 10CTHKEHUS] KOMIIe-
TeHILUH
OIIK-1 Cnocoben npumensTs ecrectBeHHO- | MOIIK-1.1 3naer: obnacTu U OCHOBHBIE 3a-
Hay4HbIE U OOIIENH)KEHEPHbIE 3HaHUS Me- KOHBI €CTECTBEHHOHAYUHBIX U OOIIEHHKEHEP-
TOABI MAaTEMATUYCCKOI'O aHaJIn3a U MOJACIIN- HBIX 3HaHI/II\/'I, MCTOAbI MATEMATHYCCKOI'O aHa-

poBaHUs B MPO(eCcCUOHANBHON IeATEeHHOCTH | JHM3a U MOJICIMPOBAHNS, UCIIOIb3y€EMbIE B IIPO-
(heccHOHAIBHOM JIEATEIBHOCTH;

NOIIK-1.2 ymeer npuUMEeHSTh €CTECTBEHHO-
Hay4HbIe U OOIEMH)KEHEPHBIE 3HAHUS, Me-
TO/IbI MATEMAaTHYECKOI0 aHAIN3a U MOJIEIINPOBa-
HUsI IPU PEeLIeHUH TPO(eCcCUOHANBHBIX 33/1a4;
NOIIK-1.3 BnageeT yMEHUSIMU IPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
3HAHUS, METO/bl MaTEMAaTHYECKOTO aHAIN3a U
MOJICITUPOBaHUs IPH PEIICHUH Mpoeccro-
HaJIbHBIX 33/a4.

2. MecTO IMCHMILIAHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JucnuninuHa OTHOCUTCS K o0s3aTenbHOM yacTu O50ka bl: Monyns «Martematnueckue u ecre-
CTBEHHO-HAYYHbIE JUCIUTUIMHBDY.

Hucnunnuna «JInHeiiHas anredpay JIOTHYECKH CB3aHa C TOCIEAYOIIMMU JUCITUTUTMHAMM:

B obszamenvuot vacmu:



- u3uka;

- MaTeMaTHUYECKUI aHaJIU3,

- TEOPETUYECKAsI MEXaHUKa;

- TEOpUS MAIIMH U MEXaHU3MOB;

- DJICKTPOTEXHUKA U DJICKTPOHUKA;

- CONPOTHUBJIEHNE MATEPHUAJIOB;

- OCHOBBI POrPaMMHPOBAHUA U AITOPUTMHU3AIMUA B MALTMHOCTPOCHUH;

- 3KOHOMHKA U YIIPABJICHHE MAITMHOCTPOUTEIbHBIM IIPOU3BOIACTBOM;

- OCHOBBI MaTEMATHYECKOT0 MOJICIIMPOBAHUS TEXHOJOTHYECKUX MPOIECCOB.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHblx OMHOULEHULL.

- TEOpHs CBAPOYHBIX MPOLIECCOB,;

- CUCTEMbI aBTOMATU3UPOBAHHOI'O MPOECKTUPOBAHMS TEXHOJIOTHYECKUX MPOLIECCOB,;

- ¢ POBBIC TEXHOJIOTUH B IMTEHHOM IIPOU3BOJICTBE.
B yacmu snexkmuenwvix oucyunium:

- OCHOBBI IPOYHOCTU CBAPHBIX COCTUHEHUN.

3. CTpyKTypa M cofepKaHNe TN CHUILTHHbI

OO01mast TpyJ0eMKOCTh JUCIUTIIMHBI COCTABISACT 3 3a4eTHbIC eUHULBI -108 vacos.

3.1. Buabl yueGHoii padoThI M TPY10€MKOCTH

n/n Bup yuyeoHoii padoTbl Koauecrso Cemectp 1
4acos
AyIMTOpHBbIE 3aHATHS 16 16
B ToMm uncne:
Jlexuun 6 6
1
CeMmuHapcKue/mpakTHYeCKHUe 3aHATHS 10 10
2
JIaGopaTopHbIe 3aHATUS - -
3
CamocrositebHass padoTa 92 92
IIpoMeskyTouHasi aTTecTAlUSs
3K3aM€EH D C)
Hroro 108 108

3.2. TemaTuveckui MJIAH U3y4YeHHs JUCITUNINHBI

Pa3smemién B npunoxkenuu 1 x paboueit mporpamme.

3.3. Conep:xanue pa3aeioB IMCUUILTAHbBI

BBenenue



[Ipenmer, 3anaum U coepkaHue TUCHUIITMHBL. OCHOBHBIE 3TAIbl PA3BUTUS TUCIUTIIIUHBI.
CrtpyKTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBS3b C IPYTUMU IUCIUTUTMHAMHU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuubl U onpeaeTuTeN .

[Tonsitue matpunel. Buasl matpuu. JleiicTBus Haa maTpunamu. Onepaiu HaJl MaTpULIaMHU
U uX cBoicTBa. OmpenenuTeNn, uX CBOMCTBA U BhIYUCICHUS. [[oHATHS MUHOpa U anredpanye-
CKOT'O JIONIOJTHeHHS. PaziioxkeHue onpeneauTens Mo 2JIeMEHTaM CTPOKH WIH CToJ01a. Berauciie-
HUE OTPENICTUTENICH pPa3IMYHOTO TOPSIKA.

OOparHast MaTpHIla U AITOPUTM €€ BBIYHMCICHUS. DJIeMEHTapHbIe peoOpa3oBaHus MaT-
puw. [TpuBeneHne MaTpuIlpl K JHArOHAIBHOMY WM TpanelueBUAHOMY BUIY. MarpuuHast popma
3aMMCU CUCTEMBI IMHEHHBIX alNreOpandeckux ypaBHEeHUH. Panr maTpuiisl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajaredpan4ecKuX ypaBHeHHIA.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoMm oOpaTtHoi MaTpullsl, MmerogoM ["aycca. Teo-
pema Kponekepa — Kanennu. PemieHne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHUN METOJOM
I'aycca. Pemienne 0fTHOpOJHBIX CHCTEM JIMHEMHBIX ypaBHeHUN. Kputepuii CylecTBOBaHUs HETPH-
BHAJIBHBIX PELICHUM.

Pasnen 2. DiieMeHTbI BEKTOPHOM aJredpnl

Tema 1. JIuneitHbIe onepanvy HaJl BEKTOPaMH, UX CBOMCTBA. JIMHElHbIe KOMOMHAIINY BEK-
TopoB. JIMHEWHas 3aBUCUMOCTh U HE3aBHUCHUMOCTh BEKTOpOB. ba3uc cuctemsl BekTopoB. EmuH-
CTBEHHOCTb Pa3JIOkKeHHs BeKTopa 1o 6a3ucy. OpToHOPMUPOBAHHBIH Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE W CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIuncieHne CKalnsipHOro, BEK-
TOPHOT'O ¥ CMEUIAHHOTO MPOU3BEACHUI BEKTOPOB, 33JaHHBIX KOOPJIHHATAMH B OPTOHOPMHUPOBAH-
HOM 0a3muce.

Tema 3. Jluneiinbie npoctpancTa. [loHsATHE 6a31ca NPOCTPaHCTBA FTEOMETPUUYECKHUX BEK-
TopoB. [IpeobpazoBaHne MaTpUIlbl TMHEHHOTO ONepaTopa MpH nepexoie ot 6asuca k 6asucy. Coo-
CTBEHHbIE 3HaYECHUsI U COOCTBEHHbIE BEKTOPHI MAaTPUIIBL.

Pa3zgen 3. KoMmiekcHbIE YHCIAa U MHOTOYJIEHbI

[TonsiTne KOMIUIIEKCHOTO yncaa. @OpMBbI 3aUCH KOMIIEKCHBIX YKcen. JleicTBUS Hal KOMIUIEKC-
HbiMU yncnamu. @opmysia Myaspa. M3BiedeHne KOpHS N-0H MOJOKUTEIBbHON CTEIIEHH U3 KOM-
MJIEKCHOTO yuca. Pa3noxkenrne MHOTOWwIeHa Ha MHOKUTETH. OCHOBHAsI TeOpeMa ainreOphl.

Pa3nes 4. AHasinTHYeCKasi TeOMeTpPHSA

CucreMsl KoopAMHAT. JlekapTOBBI IPSIMOYTOJIbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Tema 1. IIpsiMble U IVIOCKOCTH

Pa3nuvHbIe THITBI YpaBHEHUH TNIOCKOCTH U yPaBHEHHIA MPSIMO (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTossHUNM MEXy ABYMs TOYKAMM, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncnenue paccTossHAA MEKIY CKPEIUBAOIIUMUCS MTPSMBIMHU.

Brruucnenue yrioB Mexay ABYMs IPSIMBIMU, IIPSMOU U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAAKA



KpuBbie BTOporo mopsiika, HMX reOMETPUYECKHUE CBOWMCTBA M ypaBHeHHMs. [IpuBeneHue KpuBoit
BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BHUJLY.

VYpaBHEHHE TOBEPXHOCTU BTOPOTro nopsiaka. Kanonnyeckue ypaBHeHusl cepsl, UTUIICOU 1A, KO-
Hyca, ThIepooIouIa, napadoonaia.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHH Mo aucHuInHe «/InHelinas aaredopay»

Ne 3ausatus Tema 3anaTusa

1 Paznen 1. DiiemeHTHI JIMHEHOM ajaredpbl. MaTpuiisl, 1eHCTBUS
Haja Marpuriamu. ONpeneIuTeNd, X CBOMCTBA U BBIYUCIICHHUE.

Pemenue cuctem TMHEHHBIX anredpanyecKux ypaBHEHUN METO-
oM Kpamepa, MmetoioM o6paTHOM MaTpulibl, MeTogoM ["aycca.

Pasjen 2. DiieMmeHTHI BeKTOPHOI anredpbl. JIunelinbie onepa-
[[MU HaJl BEKTOPaMHU, UX CBOICTBa. Briunciienue ckaisipHoro,
BEKTOPHOT'O ¥ CMEIIAHHOTO MPOU3BEACHUI BeKTOPOB. COOCTBEH-
HBIE BEKTOPBI U COOCTBEHHbBIE 3HAYCHHSI MATPHUIIBL.

Paznen 3. KomniiekcHble Yncjia 1 MHOTOYWIeHbI. J[elicTBus Han
4 KOMILJIEKCHBEIMHM YHCiIaMH. Pa3inoskeHue MHOTOWIEHA HAa MHOXKH-
TCJIN.

Pa3nes 4. Ananurnyeckasi reomerpusi Paznuynsie TUIBI ypas-
HEHUH IUIOCKOCTH M YPAaBHEHUM MPSMOM Ha IIJIOCKOCTH W B IIPO-
ctpaHctse. [Ipocreiinmue 3a1aun aHATUTUYECKON TeOMETpUH (BbI-
YKCJIEHUE PACCTOSHUMN U YTJIOB)

=

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI

@I'0OC 15.03.01. Mammnoctpoenue. 2021.

AkaneMuyeckuil yueOHbIHN IUIaH 10 HanpaBiaeHuto moarotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduib: «KommiekcHbIe TEXHOIOIMUYECKHE MPOLIECCH U 000py10BaHUE MAILIMHOCTPOSHUS.
®opma o0yueHus: 3aounas. 2023.

Martpuna pacrpeneieHusi KOMIETEHIUI Mo HampaieHuto moArotopku 15.03.01 MammHo-
ctpoenue. [Ipoduns: «KommnekcHble TEXHOIOTMYECKHE MPOLIECChl U 000PYAOBaHNUE MaIllU-
HOCTpoeHus». 2023.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepaunu ot 23.08.2017 Ne 816
«O6 ytBepxxaenuu Ilopsika npuMeHEHHUs] OpraHU3alUsIMM, OCYIIECTBISIOIMUMI 00pa3oBa-
TEJbHYIO 1E€ATEIbHOCTD, EKTPOHHOT0 00yUY€eHUs, AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH TIPU peann3anuu o0pa3oBaTeIbHBIX IPOrpaMm».

4.2. OcHoOBHasl IMTepaTypa:

3abonorckuit B.C. JIuneiinas anredpa u aHaTUTHYECKasi reoMeTpust (Y4eOHBIH KOMIUIEKC):
yaeOHoe mocobdue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HUe: 0akanaBpHar).

Cupotuna U.K. JIluneiinas anrebpa v aHATUTHYECKAsi TEOMETPUsS: HHTEPAKTUBHBIN KypC:
yduebHoe mocodue mis By3oB. CII6, U3a-o Jlans, 2022. 180 c.



3. Kypc nekmuit mo nuHeHOM anrebpe U aHATUTUYECKOW reoMeTpuun: yaeObHoe nocoodue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaexTponnslit pecypc.]

4.3. JlomoJiHUTeJILHAs JJUTepaTypa:

1. KpaTkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIA pecypc]: yued. - DIJIeKTpOH. AaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMAaTHUKH JJI1 TEXHUYSCKUX BBICIINX YueOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

3. Wnwsun B.A., [To3nsk O.I". Ananmtrdeckas reomerpusi. M.: Hayka. ['naB. pea-ust puzuko-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemuiues, /[.B. Pemenue 3agau u3 Kypca aHaJIUTHUYECKONH T€OMETPUH W JIMHEHHOW aii-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocodue - DnekTpoH. aaH. - Mocksa: @uzmatiuT, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ sxpana.]

4.4. JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl

[TpoBeneHme 3aHATUH U aTTECTallMi BO3MOXKHO B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHHEM CU-
CTeMbI JTUCTAHIMOHHOTO 00y4eHus yauepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtematuka» 3JIEKTPOHHBIX 0OpazoBareibHBIX pecypcoB (DOP) mo BceMm paszmenam
HpOrpaMMEI..

Hazsanue D0OP
JluneiHas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHvecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u anamuth- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMeTpus

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeseHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PAXKEHUSIMH MPOPEKTOPA MO yueOHOM paboTe 1/Uiu IEHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamnmﬁ CTYACHT 06ecnequ HHAUBUAYAJIbBHBIM HEOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HH0171

OHMOIMOTEKE MOCKOBCKOT'O MOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pasAaciie: «L[eHTp MAaTEMATUYCCKOT' O 06pa3OBaHI/I$I»

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

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

[Tone3nble yueOHO-METOAMUECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIEeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHOOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « UHTepHEeT» JIsl OCBOEHUS

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. JIuueH3MoHHO€e U CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe obecneyeHue

Ne| HaumenoBanue | Pazpadorunk I1O JoctynHocTh Ccblika Ha Enunblii peectp
(mpaBoo0J1aga- (IMEeH3UOHHOE, | POCCUIICKUX MPOrpPaMM st
TeJIb) cB0O0OJHO pac- 9BM u B/l (mpu Hagau4um)
NMPOCTPaHsieMoe)

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

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOI'M" 75

4.6. CoBpemeHHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALIMOHHbIE CIIPABOYHbIE
CHUCTEMBbI

Ilepeuenn pecypcoB cetu UHTepHeET, 10CTYNHBIX 1JI1 OCBOEHUS AU CHMIJIMHbBI:

HaumeHoBaHue CcblIka Ha pecypc JlOCTYIHOCTD

NudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

ocTyrHa B cetu UH-
https://stackoverflow.co Hloety
Stack Overflow iy TepHeT 0e3 orpaHnye-
HUH

Nudopmannonnsie pecypest Cetn | http:// www.consultant.ru | JlocryrmsHo
KoncynbrantlIntoc

[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTeIbHbIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

http://www.fgosvo.ru. JocTymHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TepHeT 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | JoctynHa B cetn MH-
ru/ TepHeT Oe3 orpaHuye-

HUM

IIpodeccuonanbubie 6a3b1 JAHHBIX



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/

baza qaHHBIX Hay4HOM 3JIEKTPOH- http://www.elibrary.ru JlocTymHO
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduyueckas u
HayKoMeTpuieckas (Ondamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepI/IaJILHO-TeXHH'leCKOC o0ecneyeHue AUCHHUIIIINHBI

MaTepI/IaJIBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarukay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH ISl IPOBEICHHS HHTEPAKTUBHBIX MPAKTHUCCKHUX 3aHATHIA UCIIOJIb3Y-
IOTCA KOMIIBIOTCPHLIC KJIACChl YHUBCPCUTETA.

6. MeToau4yeckue peKOMeHIalHu
6.1. MeToanuyeckne peKOMeHIALUM ISl MPENOIABATEIS 110 OPraHU3AIUN 00yYeHUsI

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMblii UMU MaTepuai He TpeOyeT KaKoW-T100 CIeHabHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BITOJIHE MOKET OBITH YCIEUTHO U3YYEH, €CIIU CTYACHTHI OyIyT MOCemaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSTH JIOMAIIHUE 33JaHUS U TOJIH30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOW IJIaHOBBIX
KOHCYJIbTallMi B TEUEHHE KaXA0ro ceMecTpa. Bomeamme B Kypc MaTeEMaTUKH pa3Ieibl SBISIIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IIIUPOKOE pac-
IIPOCTPAHEHHUE ISl PELIEHUS] Pa3HOTO poJa 3a/1a4 BHYTPU CaMOW MaTEMATUKH U IIPUKJIA/IHBIX 3a-
nad. FIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIEITHO MPUMEHITh HAKOIIICHHBIE 3HAHUS B PO ECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JINTEPATYPY, & B KOHIIE CEMECTpPA JaTh CIIMCOK BOIPOCOB JIJI MOATOTOBKH K K3aAMEHY .

Ha nepBomM 3aHsATHHN TIO JUCHUILTHHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY/ ICH-
TOB O BUJIE ¥ JOpME MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MPOBEACHHUS,
YCJIOBHUSX JIOMyCKa K MPOMEKYTOYHON aTTECTAllMK, MPUMEHIEMBIX BUAAX TPOMEKYTOYHOTO KOH-
TpOJIAL.

N3noxeHnune TeopeTHYecKoro marepuana JOJKHO COMPOBOXKIATHCS WIUTIOCTPATHBHBIMU
pUMepamMu, TIIATEIHbHO OTOOPAHHBIMH MPEToAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKA TIPU PELICHUH 33/1a4M HE OTBJIEKAJIM OT IJIAaBHOTO: OCMBICIICHUS] HJIEH U CYyTH MpUMe-
HseMbIX MeTOA0B. Cle/lyeT BCerjia yKa3blBaTh MPUMEPHI MPAKTUUYECKOTO TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUSAX YPAaBHEHHUU U (PopMyII.

[IpakTudeckue 3aHATHUS JOKHBI OBITh OPTaHH30BAHBI MPEMOJIaBATEIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpEeMs Ha MEPHOIMYECKOE BHITIOJIHECHHE CTYJEHTAMU HEOOJIBIIION CaMOCTOSI-
TeIbHOU PabOTHI B Ay TUTOPHUH JIJISl IPOBEPKH YCBOCHHS H3JI0KEHHOTO MaTepuaa.

[IpenomaBatenb, BeAymuii MPaKTUYECKHUE 3aHATHS, TOJDKEH COTIIaCOBBIBATh YI4eOHO-TEMa-
TUYECKUH IJIaH 3aHSATUH C JIEKTOPOM, UCIIOJIB30BATh EMHYIO0 CUCTEMY 0003HAYCHHIA.
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http://www.elibrary.ru/
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[IpenomaBaTento ciemyeT JOOMBATHCS CUCTEMATHUYECKON HEMPEPHIBHOW pabOTHI CTYIEH-
TOB B TCUCHHUEC CCMECTPaA, HGOGXOI[I/IMO BBISABJIATH CUJIBHBIX CTYJICHTOB U IIPUBJICKATH UX K Hay‘{HOfI
paboTe, K y4acTHIO B pa3HOTO Po/ia OJIMMITHAaX U KOHKYpCax.

CTyneHT N0KEeH ONIyIaTh 3aMHTEPECOBAHHOCTh MPENOaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHN W BiaJeHUs
HAKOIUICHHOH MH(OpManmel Ui pelieHus 3a1a4 B podeccnoHalbHOM e TEIIbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Bo3MosxHO mpoBeeHNE 3aHATHI U aTTeCTAalluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTEMBI JIUCTAHIHUOHHOTO 00yueHus yauepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKay JIEKTPOHHBIX 00pa3oBaresibHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimox mpoBeneHus: padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PacIIo-
PSDKEHUSIMH ITPOPEKTOPa MO yueOHOI padoTe 1/UiTi HEHTPOM yueOHO-METOINIEeCKOI paboThI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIUXCS M0 0CBOEHUIO
AACHHIIHHBI

Pa3nesi: 3j1eMeHTHI JIMHETHOM aaredpsbl

Martpuusl u onpeneaurtean. I[Ipexne Bcero, CTy€HT AOKEH MOHATh, YTO MaTpULIA —
9T0 Tabauua yucen (IpudeM 3Ta Tabiiuia MOXXEeT UMETh OIMHAKOBOE YHCIIO CTPOK M CTOJIOLIOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOM ), @ ONIPEEIUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBaAPATHOU
TaOJIUIIBI, TO €CTh ONPEACIUTENH CYILIECTBYIOT TOJIBKO y KBaJIpaTHBIX MaTpPULL.

Crnenyet 00paTuTh 0c0O00€ BHUMaHUE HA ONEPALUI0 YMHOKEHUSI IPSIMOYTOJIbHBIX MaTpPHIL
U MOHATh, KAKUM I10JIy4aeTcsl MOPSAJOK MaTpHLbl — pousBeeHus. OCOOEHHOCTh MaTpPUI] TaKXKe
COCTOMT B TOM, YTO [TPOU3BEACHUE MAaTPHUIL HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeJIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a0aUH.

BaxxupiM sBisieTcst moHATHEe oOpaTHOW Marpuibl. Hano 3HaTh yciaoBue CyliecTBOBaHUS
00paTHOW MaTpHIIbl U AITOPUTM ee MocTpoeHus. [loce ee BbIUMCIIEHUS 11es1eco00pa3Ho J1enaTh
TIPOBEPKY TIPABUILHOCTH PEIIEHHs, BHIIOTHHB ONepaliio yMHoxkeHns A A= E (momkHa momy-
YUTHCS €TUHUYHAS MaTPUIIA)

ITpu u3ydyeHuu onpenenuTeneil Haj0 YeTKO YCBOUTD MOHATHS MUHOpA, alredpandeckoro
JIOTIOJTHEHHU S, 3HaTh MHOTOUHCJIEHHBIE CBOMCTBA onpeaenurtens. [jis 0CBOEHUS! TEXHUKU BbIYKC-
JIeHUs OomNpeAenuTesnel 1enecoo0pa3Ho, BHIOpaB MPOU3BOJIBHBIA OMpPEIETUTENb BhIILIE TPETHETO
MOpSAJIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS Pa3JIOKEHHWE U 10 CTPOKaM U IO
cronbuam. OGpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOJIOLbI) TPeIOYTUTEIbHEE BEIOUPATh IS pac-
KPBITHS OTIPEAEIUTENS, YTOObI yIPOCTUTH €ro BbhluKcieHue. Oco0eHHO 3(h(PEeKTUBHO BBIUMCIIEHNE
OTIpeNIeIUTEINS C TIOMOIIBIO 3JIEMEHTAPHBIX MPE0Opa30BaHUM, IPUBOIAIIMX €TI0 K TPEYTOJIbHOMY
BUTTY.

ITpu u3yyeHuu peueHui cucTeM JIMHEHHbBIX anredpandeckux ypasHeHnuit (CJIAY) ob6pa-
TUTE BHUMAHUE, PEXK/IE€ BCET0, HA MOHATUE PEIICHUS CUCTEMBI U YCIIOBHS CYILIECTBOBAHUS pelle-
HUH B 3aBUCHMOCTH OT COOTHOLIEHUS MEK/y PAaHI'OM MaTpUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CHUCTEMBI M YUCIIOM HEU3BECTHBIX U ypaBHeHUH. OOparuTe BHUMaHUE HA yCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpatHoi MaTpuilsl. BHUMaTenbHO pazdepute mMpUMEphl pelieHus
MIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHui meronoMm ['aycca (BBeneHue Oa-
3MCHBIX U CBOOO/IHBIX MEPEMEHHBIX).

Pa3nesi: DiieMeHThI BEKTOPHOM aaredpbl

IIpu n3ydyeHuu nAaHHOW TeMbl OOpaTUTe BHUMAaHUE Ha JIMHEWHbIE ONepaliy Haj BEKTO-
pamu, Ha TIOHSITHS TUHEWHON He3aBUCUMOCTH U JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha PyH/TaMEH-
TaJIbHOE TIOHATHE Oa3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oa3uca), Ha pasiio-
JKEHHE BEKTOpa 1o 6a3ucy.
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3HaTh onpeneNeHne, FeOMETPUYECKHE CBOMCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM 1 B KOOPAMHATHON (opMe.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITH YCIOBUS OPTOTOHABHOCTH, KOJUJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3jnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B atoM paznene, npexe Bcero, HaJl0 NOHSTh, YTO KOMIUIEKCHOE YHCIIO SIBUIOCH PACIIN-
pEHHEM HOHSTUS JACUCTBUTEIbHBIX YHUCEN, 3HATh ONpEe/IeHne U TpU (POPMBI 3alHCH KOMILIEKC-
HOTO dYHcIa (anredpanyecKyro, TPUTOHOMETPUIECKYIO U TIOKA3aTeNbHYI0 ), TEOMETPUIECKYIO HH-
TEPIPETALNIO KOMIIJIEKCHOI'O YMCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM
KOMILJIEKCHBIX YHCEI ¥ MHOKECTBOM TOUEK KOMIUIEKCHOU IIIOCKOCTH. 3HATh (opmyiy Ditnepa.
KomrmuiekcHble ymciia MOKHO M300pa)aTh C MOMOIIbIO BEKTOPOB HAa KOMILJIEKCHOM MJIOCKOCTH.
[TosTOMY Omepanuu CIoXeH!s U BEIYNTAHNUS KOMITJICKCHBIX YHCEJ MOTYT OBITh CBEJICHBI K OTepa-
LUSAM CJI0KEHHS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBIIIOJIHATH ONE€pALlUM YMHOXKEHUS, IEIEHUS, BO3BECHMS B [10JI0XKHU-
TEJIbHYIO CTENEHb KOMILJICKCHBIX YHCEIN, 3allMCaHHBIX B TPUTOHOMETpUYECKoi (hopme, U3BIeUe-
HUS KOpHA N-OM CTENEHN W3 KOMIUIEKCHOT'O YHCIa.

CrnenyeTr oOpaTuTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMILIEKCHBIX YHMCEN SIBJISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas onepanus HaJl KOMIUIEKCHBIMU YUCIaMHU HE BBIBOJUT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath paznuuHble BUABI pa3iokKeHUs] MHOTOUIEHA HA MHOXKHUTENH JJIs CIIydaeB, KO-
I/1a Cpeay KOpHEe MHOTo4JIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEeIeHUs OyAyT
UCIIOJIb30BAThCS, HAllPUMEP, B MHTETPAJILHOM HCYHMCIEHUU IPU BBIYMCIECHUH WHTErPajioB OT
JIPOOHO-PAMOHANIBHBIX (DYHKUUN, TPU PEIICHUN JTUHEHHBIX OAHOPOIHBIX IUddepeHInanbHbIX
ypaBHEHHIA N-TO TOPsIIKA C TIOCTOSTHHBIMU KO3 (QUITEHTAMH.

Pa3znen: AHaauTH4yecKkasi reoMeTpus

[Tpu n3ydyeHnH aHAIMTUYECKON T€OMETPUH CIIEAYET, IPEXK/IE BCET0, IOHATh, UTO €€ 3aJauei  sB-
JSIETCSl U3YYCHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIY aHATUTUYECKUX METOJIOB aireOpsl u
MaTeMaTUYeCKOIo aHajau3a. B 0CHOBE Takoro nojxo/a JIeKUT METO/1 KOOpJUHAT, BIIEPBbIE CUCTE-
MaTH4yecku npuMeHeHHbli P. Jlekaprom. OcHOBHbIE MOHATHS T€OMETPUHU (TOUKA, IpsMasi, TI0C-
KOCTh) SBJIIIOTCSI HEONPEJENIAEMbIMH, U Ul UX ONMUCAHMS MPUMEHSIETCS] aKCHOMaTHUYECKUIM Me-
TOJI, IO3BOJISIFOLIMM YCTAaHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM TOUYEK
IpsIMON U MHOYKECTBOM J€HCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOpJMHAT.
Hano yetko ycBouThH pa3nuyHble pOpMbI ypaBHEHHH MPSIMOI U IIIOCKOCTH YMETh NEPEXOAUTH OT
o/1HOI Qopmbl K apyroi. CienyeTr OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEelIeHUs] KJIaCCUUECKUX
3a/1a4 aHAJIUTUYECKON N€OMETPUM O B3aUMHOM DPACIIOJIOKEHMM IPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEAEIIATh YIJbl U PACCTOSHUS MEXY Pa3InYHbIMU T€OMETPUUECKUMHU O0ObEKTaMH.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCHEIIHOe U3yUeHne JTUCIMIIMHBI « JInHeltHas anreOpay,
npuodpeTeHne HeoOX0IMMBIX KOMIIETEHIIMH, YMEHHI U HABBIKOB BJIaJIEHUS] MATEMaTUYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJIBLION caMOCTOATENIbHOM paboThl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEJIbHYIO pabOTy B COOTBETCTBUU C y4E€OHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YacOB, OTBOJUMBIX Ha BCE BUBI AyAUTOPHBIX 3aHATHUIL.

7. ®OH OLIEHOYHBIX CPEACTB

@DOoH/ OIICHOYHBIX CpeACTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pas3zensb:

7.1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3yJIbTATOB 00yUEHUS

7.2 lllkana v KpUTEpUHU OLIEHUBAHUS PE3YJIHTATOB 00YUECHHUS

7.3. OLIeHOUHBIE CpEACTBA

7.3.1. Texymuii KOHTPOJIb

7.3.2. [IpomexxyTo4Hast aTTecTalus
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Ilpunoswcenue 1

TemaTnyecknil NJIaH JUCHUIIMHBI «JIuHeliHasA ajaredpa»
110 HANIPABJICHUIO MOAT0TOBKH
15.03.01 «MammHoCTpOoeHHE)
[Tpoduinb moaArOTOBKH
«IIpodpuns: «KoMIIEeKCHBIE TEXHOJIOTHYECKHE NIPOLECCHI H 000pPYA0BaHHE MAILIUHOCTPOCHUS»

(6akanaBp)

3aounas ¢popma o0yueHust
I'on nadopa 2023-2024

Buabl yueOHoi1 padoThl, BKIKO-

DopmMbI

1
5]
? O S| 4asi caMOCTOATE/TLHYIO padoty Buabl camocTosiTeIbHOM padoThI aTTecTa
n/n Paznen s % 5| CTyaeHTOB, H TPYI0EMKOCTh B CrtyneHToB o
3]
S g = qyacax
=
A | mc | Ja6 | cPC | KCP | K.P. | KL | PTP | Pepepar | Kip | D | 3
IlepBblii cemecTp
O030p Tem, n3yuyaembix B paszaede 1 Jin-
HeiiHasi anaredpa.
1 Martpultibl, IeiCTBHUS HAJl MAaTPUIIAMHU. 5 14
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIC- 1
Hue. PelieHus cucreM JTMHEHHBIX ypaBHe-
HHH.
00630p 3anau, Bxoasaumx B PI'P No 1.
2 | Boinaua 3ananuii nepsoro 3tana PI'P 1 4 14 +

Nel.
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O030p Tem, n3yuyaeMbIX B pa3jeJie 2.
JJieMeHTbI BEKTOPHOI aJredpbl
JInHeliHbIe Onepanvy HaJl BEKTOPaMHU.
CkassipHO€, BEKTOPHOE M CMEUIaHHOE IIPO-
U3BEICHUSA BEKTOPOB, X CBOMCTBA. ¥ CIIO-
BUsL OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH,
KOMIUIAHAPHOCTU BEKTOPOB.

14

00630p 3axay, Bxoasmmux B PI'P No 2.
Brinaua 3aganuii PI'P Ne2.

14

0030p 3a1a4, u3yuaeMbIxX B pa3aeJe 3.
JleficTBUs HaJ KOMIIJIEKCHBIMH YHCJIAMH.
PasnoxeHne MHOTOUYI€Ha HA MHOXKHUTEIH.
OcHoBHas Teopema anredpsl.

O030p Tem, n3y4yaembIx B paszaeie 4.
AHauTHYeCKAs FeOMeTpHS.

Pa3nuynble TUIBI ypaBHEHUH INIOCKOCTH U
IpsAMOM. B3auMHOe pacIionoxenue nps-
MBIX Ha INIOCKOCTHU U B IIPOCTPaHCTBE. BbI-
YUCJICHUE PACCTOSSHUNA MEKy TOUYKOU U
IUIOCKOCTBIO, TOUKOM U npsimoii. Kpusele n
ITOBEPXHOCTU BTOPOTO MOPSIKA.

14

O030p 3a1a4, M3yyaeMbIX B pasaedie 3.
Brigauya 3aganuii PI'P Ne3

14

®opma arTecTaluu

18

Bcero 4yacoB nmo jucuMIJIinHe

10

92

PI'P
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Ipunoowcenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«/IunerHas aareopa»

3aouynas popma o0yuenus

Hanpasnenue noarorosku: 15.03.01 «MammHOCTpOCHHE)
[poduns: [Mpoduins: «KomiiekcHbIe TEXHOIOTHYECKHE TTPOIECCH M 000PYI0BaHHE MAIIMHOCTPO-

CHHUSD).

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JIJ11 KOHTpPOJISL yCIIEBAEMOCTHU U Ka4eCTBA OCBOCHHUS JUCIMILIMHBI HACTOSIIEN IpOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILUI KOHTPOJIb);
- IPOMEKYTOYHAs arTecTanus (3K3aMeH).

2. llIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00yYeHH s
®dopMa NpOMeKYTOYHOI aTTeCTAINN: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTanusia o6y11a10111nxc;1 B Q)opMe 9K3aMC€Ha NPOBOAUTCS 110 pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB yqe6H0171 pa60TBI, npeaAyCMOTPCHHBIX y‘le6HI>IM MJIAaHOM MO JaHHOM JUCIIH-
IJIMHE, IIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUSA O6y‘laI-OH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YyJIbTATOB O6y‘-IeHI/ISI 1o
AUCHUIINIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHku. Ilo uroram HpOMeX(YTOQHOﬁ aTTeCTalu 10 AUCHUIIIIMHE BBICTABJISACTCSA OLCHKA «OT-
JIMYHO», «XO0POIIO», «YHOBJIICTBOPUTCIIbEHO» HUIIN «HCYAOBJICTBOPUTCIIBHO)).

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCI0BHS NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIE
IporpaMMoi JuctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB I1OKA3aTeJIsIM, IPUBEICHHBIM B
OtnnuHO TabIUIax, ONEpUPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, MPUMEHSAET MX B CUTYaIlUSIX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MoOrytr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHAPTHBIE 3a/1a4H.

Xoporo BeironHeHsl Bce 00si3aTesibHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUM, NPETyCMOTPEHHBIE
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nporpaMMoil TucHUIUIMHBL. CTyIEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpemsi pu OTBETE JIOMYyCKAaeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1aUd PeIlaeT C HeJlIoYeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PelICHHUs.

Y 10BIETBOPUTEIILHO

BeimonHeHsl Bce 00si3aTesibHbIE YCJA0BHS MOATOTOBKH CTY-
JAe€HTa K NPOMEKYTOYHOW aTTecTallMu, TPETyCMOTPEHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB TTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIax, OMEPUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKMe 3HAHMS, TIPU OTBETE HE
JIOITYCKAeT IpyOBIX OMMUOOK MIIM MPOTUBOPEUYHUH, OJTHAKO B (op-
MYJIMPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIy aHa-
JU30M, apryMEHTaIlMell U BBIBOJAMH, B PEIICHUU 3a/1ad MOTYT
COJIEPIKATHCS IPyObIe OMIMOKH. [[J1st oTydeHus TPaBHUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONIME BOTIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbimonHeHbl 00s13aTesIbHbIE YCJAOBHSI MOATOTOBKHM CTY-
AE€HTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuesl, MJIM cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHHM, HABBIKOB II0 PALY IOKA3aTeleu,
CTYZEHT HUCIIBITBIBAECT 3HAUYMUTENBHBIE 3aTPYAHEHUS IIPU OIEPHU-
POBAaHUM 3HAHUSAMH U YMEHUSMMU.

3. OneHo4YHbIC CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«JIunelinas ajareopa»

HanmenoBanue
No
OLIEHOYHOTO Cpea-
n/a
CTBa

IIpencrasnenue oue-
HOYHOI'O CPEICTBA B
DOC

Kpatkast xapakTepuCTHKA OI[CHOYHOTO
cpeacTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpOBEPKH YMEHHMUM NPUMEHSATH
MIOJIyYEHHBIE 3HAHUS NI PEIICHUS 3a]a4
ONPEJIETICHHOrO TUIIA MO TEME WU pa3-
ey

KomrinekT KOHTpob-
HBIX 3aJaHUH I10 Ba-
pUaHTam
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2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKU YMEHHMM NPUMEHATH
IIOJIyYEHHBIC 3HAHUs 110 3apaHee Oolpese-
JICHHOM METOJIMKE MUl DPEIICHMsS 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEJIOM.

Komnnexkr 3amanwnii
JUTSI BBITIOJTHEHHSI Pac-
YeTHO-TpapUIECKOM
paboThI

YcTHbIi onpoc co-

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crierManbHas 0ecea ne1aroruuaeckoro pa-
O0OTHUKA C O0YyYarolIMMCsI Ha TEMBI, CBS-

Bomnpocsl 1o

CKUX 3aJaHuil.

3 Oecel0BaHuE, 3aHHBIE C U3y4aeMO JUCIMIUIMHOMN, U pac- | TeMam/pas/ernam JIuc-
(YO) CUUTAHHOE HA BbIACHEHHE 00beMa 3HAHWH LUTUTAHBI
00yyJaromerocs 10 ONpeleIeHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucreMa CTaHIapTU3UPOBAHHBIX 3a1aHUIA,
4 Tect 03BOJISIONIAS ABTOMAaTH3UPO- DoHA TECTOBBIX
(T) BaTh HPOLEYPY M3MEPEHHS YPOBHS 3Ha- 3a7aHui
HUM ¥ yMEHUI 00y4aromerocs.
5 | Dk3amenanuonnsle | CpeICTBO NPOBEPKU 3HAHHWI, yMEHHii, | DK3aMeHallMOHHbIE
OWIICTHI HaBBIKOB. MOJKeT BKIIIOYATh KOMIUIEKC TEO- | OMJICTEL.
(35) PETHUECKHX BONPOCOB, 3ajad, mpakthue- | . olCHUBANHS T

nporexypa IpUMEHe-
HUSL.

[IpomexxyTouHas arrecTa-
nus (ITA)

Ok3ameH (D)

1) ycrro (V)

2) nucemenHo (1)

3.1. Tekyuuii KOHTPOJIb

OIICHO‘-IHBIG Cp€aAcCTBA TCKYIICTO KOHTPOJIA YCIIECBACMOCTH BKIIHOYAKOT KOHTPOJIBHBIC BOIIPOCHI
" 3a7laHUs B Q)OpMe 0JIaHKOBOT'O TECTUPOBAHUA [JIs1 KOHTPOJIA OCBOCHUA O6y‘IaI-OHII/IMI/IC$I pasaciioB

JTUACHUIUINHEL, ipreM PI'P.

Coaep:xanue pacueTHO-TpaduuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo mHeiiHoii aareope.
Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
Martpuusl u onpeaenureny. Pemenre cucteM NHHEHHBIX anreOpandyeckux ypaBHEHMH MeETOJaMU
I"aycca, Kpamepa u oOpaTHOIT MaTpHIIbL.
PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHO#H anreodpe.
Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
BexTopsl, neiictBus Hag BekTopamu. CKaJsIpHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BECHUS BEKTOPOB.
Pacuerno-rpadguyeckas padora Ne3 no aHATUTHYECKOH IreOMeTPHH.
Kpartkoe coneprkanue pacueTHO-Tpaduueckoi paboTHI:

Pa3nuuHble BUIBI ypaBHEHUH MIPSIMOM U IIJIOCKOCTH. B3aMHOE pacronoKeHne NpsIMbIX Ha ITOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KomiiekT 3aganuii 1Jis1 BLINOJTHEHUS
pacuerHo-rpaduuyeckux pador (PI'P)
o pucuurivie JInHeliHas aJareopa
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(HauMeHOBaHHUE AUCIHILIIHBI )

PI'P Nel, wactp 1

-1 1 0 2 0 2
3amanme Nel. Jlanbr matpuriet A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beinonuuts geiicteus: A® +8B'.
3ajanne Ne2. ITpoomkuTh faHHOe MaTpiunoe paBenctBo (2A+3B)* —4A* —6AB =...

Y IIPOBEPUTH €ro AJig MaTpull A U B U3 IepBOro  3a/laHusl.

3aganue No3. BEIUMCINUTE ONPEaeIUTEINb ABYMS CIIOCOOAMU: Pa3IoKEHHEM TI0 TIEPBOM CTPOKE H
Pa3I0KEHUEM 10 TIEPBOMY CTOJIOLLY.

N
P RPN O
H
|
[EEN

3ananue Ned4. /lnst naHHOM MaTpUIlbl HATH 0OpaTHYI0 MaTpuily. CaenaTh MPOBEPKY.

1 0 2
1 1 0].
-1 2 3

3azanue No5. Penuts matpuunoe ypasaenune AXB =C (maiitu X). Crenars npoBepky.

SEHES I EE|

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apgaHusi IO pelICHHIO CHCTEM JIMHEHHBIX a/Ire0pandecKux ypaBHeHUH
3aganue Nel. Pemuts cucremy Merogom Kpamepa. Cnenath mpoBepKy.

X +4X, — Xy =2
2X +2X, +3X, =7
3X, +6X, —2X%; =1

3ananue No2. Pemuth cucremy u3 Nel MeTooM oOpaTHON MaTpUIIBL.

3ananue Ne3. Permute cucremy u3 Nel meronom ["aycca.
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3amanne No4. Pemnth HEOHOPOIHYIO cCUCTEMY MeToIoM ['aycca. Haiitu oOmiee pemenue u 4acT-
HOE pEILICHUE.

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

3amanue NoS. Pemmth otHOpOIHYIO cucTeMy MeToqioM ['aycca. Halitu obmee pemenne u OCP.

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

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

PI'P Nel, vactn 2
Bamarue Nel. ITokasath, 4To BEKTOpHI M, N, ﬁ 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3JI0KHUTD

BekTop @ mo atomy 6asucy: M=(1,-12),n=(2,0,3), p=(-2,-11),a=(5,—-4,13).

3aganue Ne2. Jlanbl BekTopsl M u N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPLL & 1 D .

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

3

, ecII |m|:6\/§,|ﬁ|:2,(ﬁ/,\ﬁ)=l35°, a=6n-m.

3amanne Ne3. Haiitu |§

Bamanme Ne4. Jlan A ABC . Haiitu ZB,ecn A(1;—1;2), B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x’ BekTopbl @ W D nepneHaukynspHb!?

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

3aganue Ne6. Haiitu miomaas napauienorpaMma, OCTPOEHHOTO Ha BeKTopax @ u D .

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

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

3ananue Ne8. Jlanbl Bektopsl a, D, C . BBIACHUTL — KOMIUIAaHAPHBI JIK BEKTOPBI. ECIIM BEKTOPHI HE

KOMILTAHAPHBI, TO HAliTH 00beM MapajieNenumne/a, HoCTPOEHHOro Ha BekTopax a, b, C u ompene-

JIUTH — KaKylo TPOHKY OHU 00pa3yroT.
a(l;-1;5),b (2;4;-2),c(3;0;1).

Baganue Ne9. Jlnst nuHeiHOTO oneparopa A 3amaHbl 06pasbl 6asucHbIx anementoB A€, AE,, AE,

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

3jieMeHTa X .
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X

=2¢,—-4¢€, +¢€,.
3ananue Nel0. Haiiti coOCcTBeHHbIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIeparopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oa3uce marpuieit A= [ 7 2) .

PI'P Ne 1, yactn 3

Baganne Nel. Tlpsimast |, mpoxomut wepes Touky A mapamnensso Bektopy (. [Ipsmast |, mpo-

XOIUT 4epe3 Touky B nepnenmuxynspuo sexropy N . Haiit Touky nepecedeHus MpsAMBIX U yIoJl
mexay sumu, ecmn A(3;5), G (1;3), B(0;5), n(-3;4).

Bananue Ne2. Jlana npsivas |, . Ilpsamast |, mpoxomur uepes toukn A u B . Haiitu paccrosuue ot
Toukn nepecedenus npsivmbix |, u |, o npsmoit |,

[x=-8t-3 _ _ | )
Il'{y:3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3amanue Ne3. Haiitu paccTosTHUE OT TOYKH |\/|O JI0 TUIOCKOCTH (X , TIPOXOJIAIIIeH Yepe3 Touky A

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

3amanue Ne4. Haiitu yroa Mexny INIOCKOCTBIO ¢ U INIOCKOCTBIO [3, IPOXOAAIICH Yepe3 TOUKH

ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAaHOHMYECKHE YpaBHEHMS MPSIMOiL, 3aJaHHOM OOLIMMU ypaBHEHUSMU.

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

3aganue Ne6. Haiitu TOuKy mepecedenus nmpsamMon | ¥ mockocTd @ ¥ yrosa Mexay HUMM.

I:XLZ:X:Z—_l; a:Xx+2y-32-12=0.
3 4 -2

Bananue Ne7. Tlpsimast |, mpoxomut yepes roukn 4 u B. Ilpsimast |, npoxomur wepes Touky M
TIEPIIEHUKYIIAPHO MIocKocTH ¢ . Haiitu yron mesxay npsmbivu |, u |, 1 BeisicHuTD — nekar s

OHH B OJHOM IIJIOCKOCTH HJIN CKpPCIIUBAIOTCA.

A9;-31,B(4,4,-5,M (-111;,-11), a:2x+3y-z-1=0.

(x+3)* y°
+ =— =1 yka3aTb (OKYCbI, SKCIIECHTPUCHUTET, AUPEK-

49 25
Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPUCHI.

3amanue Ne8. [Ins maHHOW KpUBOU

Sananue No9. Tpusect ypaBuenue kpuoii 9X° — 25y —18x + 200y —616=0 k xaHoHHue-
CKOMY BHJIY U TIOCTPOMTH KPUBYIO.
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KonTposbHble 3aqanus (mpuMepbl)
Bapuanr.
1. HaiiTi 3HaYeHNs MaTpUYHOTO MHOTOWIeHa F ( A)

f(x):—x3+2x2—x+3,A=(_1 0]
3 2

-2 0 8 1 5
3 -1 7 2 4
-8 2 6 -3 -13
1 -3 18 5 17

2. HaiiTi panr MaTpuIsl IpUBEIEHIEM K CTYIIEHYaTOMY BUY

1 2 1
3. BeluucauTh OnpeieuTeNb IPUBEICHUEM K CTyrieHdaToMy Buay |3 -5 3
2 7 -1

4. Haiitn matpuity, oOpaTHyto AaHHOU (a). Pemnth MatpuuHoe ypaBHeHHE (O)

1 2 1
e s 61 2x (2 3 5

@ 3 4] |3 -1 0
2 7 -1

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 00l1ee U OTHO YaCTHOE pelieHue (a).

Pemmuts cructemMy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4% +9X, —5%; —8x, =5 X, +2X, + %X, =5
() 13X, +7X, —2%, —4x, =4 (6) 3% —5X, +3X, =—7
2%, +5X, + X, +3%, =3 2X +TX, — X, =13
Bapuant
1. Pacncars pasnoxeHue BeKTopa ;( 10 BEKTOpaM B, a,F
x=1{5-12,1, p=1{,-30}, q={1-11}, r={0,-12}

2. KonnuHeapHs! 11 BEeKTOpel P u ( ?

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

3. Jlana nupamuna ¢ BepmmHamu B Toukax AAAA, .

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

Harvitu:

a) yroa mexay peopamu AA,, AA,
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0) 00beM IMpPaMuAbI

B) JUTMHY BBICOTHI OIyIIIeHHOM Ha rpanb A A A,
I) HallTH JUTHHY MEIUaHbl, IPOBEACHHYIO U3 Bepiunusl A k pedpy A A,
4. BeIUMCITUTH IIONIA/b APAILIENOrPaMMa, TIOCTPOEHHOTO Ha BEKTOpax & u b @ — yrom Mexy BekTo-

pamu B I/Ia

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

Bapuant

1. Haittu pacctossue ot Toukn M 1o miockoeru (M;M,M,):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M, (-2;1;3)

X+y+z-2=0
X—y-32+6=0

2. Brinucath KAHOHUYECKOE YPABHEHUE MPSIMO: {

X-2 y-3 z+1
1 —4

uX+y+2z-9=0.

3. HaiiT Touky nepecedeHus NpsMOH U TIIOCKOCTH:

x—1
4. Haiitu Touxy P, cummerpuunyro Touke P otHOocuTensHO mpsivoii | : P(O;—l; 3) u = ll =

1

5. Hanmcats ypaBHeHHME IIIOCKOCTH (' NPOXOAsmiel yepe3 Touky M, u mepnenmukynspHo  IpsAaMoi

(M;M,): M(3;2;0), M, (415), M,(2;,-14).
6. Haiitu KocHHYC yIiia MeXy TUIOCKOCTAMHU O U O, :
o, :3X—y+3=0, o, : x-2y+52-10=0

BapuaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

1.1. HaiiTi panr MaTpuLbl IpUBEICHUEM K CTYIICHYaTOMY BUIY

-8 2 6 -3 -13
1 -3 183 5 17

1 -2 -2 3 5
1.2. PemuTh MaTpU4HOE YpaBHEHHE (X =
-3 4 3 -1 0

X, +2X, +X; =5
1.3. Pemmuts cuctemy o ¢popmynam Kpamepa 3% —5X, +3%, =—7
2X +7X, —%; =13

— . J—

2.1. HanucaTtp pasiokeHue Bektopa X Mo BeKTopam [, E], X= {5, —12,1} , 6 = {1, —3, 0} , a = {1, -1, 1} ,
r={0,-1,2}
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- — —

2.2. BEIMUCIATD IUIOIIAAb HapajIelorpaMMa, MOCTPOSHHOTO Ha BEKTopax a u b a- yron Mexy Bekropamu 0 u (J

-~ A ~n = A~ i i1 VA

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

2.3. Jlana nupamMuia ¢ BepIIMHAMH B TOUKaX AlAzASA4 . A(G,l, 3) , A2 (6, —2, —3) , AS(Z, 2, O) ) AA (—5,1, 0)

Haiitu nnuHy MenuaHbl, TPOBEACHHYIO M3 BEPIITUHE Ai K pebpy A2 A3

X-2 y-3 z+1
1 -4

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

3.1. Haiitu TOuKy nepecedeHus IpsIMON U INIOCKOCTH:

x—-1
3.2. Haiitu Touky Pl CUMMETPUYHYIO TOUKE P orsocurensro NpSIMOH - P (O; -1 3) u —= ll =

1

3.3. Haniucats ypaBHeHUe MIOCKOCTH (¥ MPOXOAAIICH uepe3 TOUKy M o ¥ HEPIEHANKYSIPHO  MPSIMOi (l\/l M 2) M 0 (3; 2; 0)

M, (415), M,(2,-1,4).
4.1. JTana kpuBas BToporo mopsiika X° +4y® —12X+16Y +16 = 0. IToyunTh KAHOHHYECKOE yPaBHEHHE KPUBOIT H TIOCTPOUTD e

! ! !
4.2. CocTaButhb Matpuily nepexosa ot 6asuca €,€,,6; k 6asucy € ,€, ,€; , eciu

=28 +6,+6€,; €, =6 —€,+6,;; 6 =6 +26,+6,

Kpurepun onenku:

- OLIEHKA «324TE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH PEryJIipHO B TEUEHHE CEMECTPa MPEICTaBIISI
pelIeHus 3a/1a4, BBIIIOJIHUI TIOJTHOCTBIO BCE 3a/1aHUS U UX 3alIUTHUJI, OTBETUB Ha BOIIPOCHI MpEenojia-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPEryJSIPHO B TEUEHHE CEMECTpa Ipe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUII 3a/laHHs HE TIOJTHOCTBIO MIIM BOOOIIE HE MPEeACTaBIsT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPETIOAABATEIS.

Jlj1g mpoBeieHus! TEKYILEro KOHTPOJISl 3HAaHUM CTY/IE€HTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadenapoil «MaTemaTukay OHJIAHH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBHI.

3.2. IIpoMexyTOUHAs aTTECTALUSA
KommuiekT Bonpocos
JUHEWHAS AJITEBPA

Matpu1bl, TUIIBI MAaTPHIL.

Ornepanuy ¢ MaTpUIlaMU, UX CBOKCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuyHas popma 3alIUCH CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHH.
Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOPHI U anredpanyeckue T0NOTHEHUS.

CucTeMbl TUHEHHBIX aNreOpandyecKkux ypaBHEHHH, OCHOBHbIE MOHATHUS M ONPEAETICHHUS.
[TpaBuno Kpamepa penieHust CUCTEM TUHEWMHBIX YPaBHEHUH.

OO0partHast MaTpHIa U e€ BEIYUCIIEHHE. Y CIIOBHE CYIIECTBOBaHUA 00paTHOM MaTpPHIIbI.
10 Pemenue cuctem TMHEHHBIX anreOpandyeckux ypaBHEHUN METOA0M OOpaTHON MaTpHUIIbI.
11. Meton 'aycca perienust cucteM JTUHEHHBIX YpaBHEHUI.

12. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.

LCoNoOARWNE
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13. Panr marpunsl. Teopema Kponekepa — Kanesm.

14. OnHoponaHbIE CUCTEMBI JIMHEWHBIX YpaBHEeHUI. Kputepuii cyniecTBOBaHUS HETPUBUAIBHBIX pe-
LICHUH.

15. [lonsiTHe BEeKTOpa U JIMHEIHBIE ONlEpallMy HaJl BEKTOpPAaMH, CBOKWCTBA Olleparuil.

16. JIuneitHas KOMOMHAIMS BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuit nu-
HEWHOMN 3aBUCUMOCTH.

18. I[Monsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIl 0a3uc. Paznoxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.

22. Y cloBHs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0asuca k 0asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucrembl koopauHat. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPAWHATHI HA MJIOCKOCTH U B IPOCTpaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTH U IIPSMOU.

Brruucnenue paccTosHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncinenue pacCTOsSHUSA MEXY CKPEIMBAIOIMMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSIMOU U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMM.
KpuBble BTOpOro nopsiika Mx reoMeTpu4ecKHe CBOWCTBA M ypaBHeHHMs. [IpuBenenue kpusoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KanoHuueckue ypaBHEHUS HIIIMIICA, TUIEPOOIIBI, TapaboIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. KanoHnnveckue ypaBHeHHUs Cephl, SJUIUIICOUIA, KOHYCOB, THIIepOO0JIONI0B, TapaboIon I0B.

Noakown

DK3aMEeHAIIHOHHBIE OMJIEeThI

Haznauenue: Vcnionb3yroTces 115 mpoBeAeHUs TpoMexyTouHol arrectanuu (I1A) no qucnumniuze
«JIuneiinas anredpay.
Pernament sk3ameHa: - Bpemst Ha OATOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUIeKTBI DK3aMEHAIMOHHBIX OMJICTOB JIOJDKHBI cojiepkarh OmteToB Ha 25-30% OobIrie gyuciia
CTYZCHTOB B Ipymnre (XpaHsaTcs Ha Kapeape «MaremaTukay).
TunoBble BApUAHTHI OWJIETOB NPUJIATAIOTCS.

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJILHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

dakyabpTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Marematuka»
Huctunmuna  «JluHelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET
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1. Omnpenenurenu u UX CBOMCTBA.

2 1 01
X +2%X, =-1
2% —3%, =12
4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepHuTh — KOMILTAHAPHBI JIK OHH.

2. Pemmrts MaTpuuHOE ypaBHeHHE XB=A, eciu A:(l 2]’ B:(—l 2).

3. Pemuth cucremy MeTooM 00OpaTHON MaTPUIIbI {

Eciu Het, HaiiTh 00beM Mapaluieienuie/a, IoCTPOEHHOro Ha BEKTopax a,b,c.
5. Haiitu yron Mexay Bektopamu a = (L,-2,-2) u b =(2,0,1).

YTBepxneHo Ha 3aceqanuu kapeapsl mareMaTHku « 03» 05 2023 r., mporokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHWE BBICIHIET'O OBPA3OBAHUA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHW OJUTEX)
®axynbTeT 6a30BbIX KOMITETEHITHH, Kadenpa «Marematuka»

Hucuunnuna «Jluneitnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas koMOuHanus BekTopoB. ba3zuc. KoopannaTsl BekTopa.

12 -1
2. BbIMUCINTE OnpenenuTens Matpuibl C=A", ecmn A=[3 1 0.
011

4% —2X, +3X3 =12,
3. Pemmure cucteMy ypaBHEHHI MeTOAOM ['aycca < x; +5%, —3x%; =1,
2% +3Xy —2X%3 = 3.
4. Tlokasatp, 4To BEKTOphl M =(1,-1,2), n=(2,0,3), p=(-2-11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHUe mipsiMoii  —2x+3y—5=0. HamucaTs: ypaBHEHUE NPSAMOIi C YyTIOBBIM KO-
s duLMeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIIbHOE YpaBHEHHE MPSMOIA.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemaTuku «_03» 05 2023 r., nmporokon Ne 10

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

I[J'ISI MMPOBCACHUA TPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUH CTYACHTOB B JTUCTAHIIUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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