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1. Hean, 3a7a4m ¥ IUIAHKUPYeMbIe Pe3yJIbTAaThl 00y4eHUs 110
AUCUMIIUHE

K OCHOBHBIM yensim OCBOCHUS AUCUMILTUHBI «JInHeltHas anreOpay cieryeT OTHECTH:

- BOCTIUTAHHE y CTYJIEHTOB OOIIel MaTeMaTHYECKON KYJIbTYPHI;

- IpHOOpEeTEeHNe CTYACHTaMU [IIMPOKOTO KPyra MaTeMaTHUYeCKUX 3HaHUHN, yMEHUI 1 HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY M JIEAYKTHBHOMY MBIIIJICHUIO
Hapsay C pa3BUTUEM MAaTEMaTUYECKON MHTYHULUH;

- YMEHHE CTyJIEHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEIHLHOTO U3yUYeHHs Y4eOHON 1 Hayd-
HOM JINTEPATypBhl, COJEPKAIIECH MATEMaTUYECKUE CBEJICHUS U PE3YJIbTaThI;

- IOATOTOBKY CTYAEHTOB K JI€ATEIbHOCTH B COOTBETCTBUU C KBAIU(DUKAIIMOHHOM
XapakTe- PHUCTHKOW OakajgaBpa [0 HAampaBlICHUIO, B TOM 4Hcie (opMUpOBaHHE YMEHHUH
UCIOJIb30BaTh OCBO- €HHBIE MATEMATUYECKUE METObI B TPO(HECCHOHATLHOM e TEIBHOCTH.

- MIOATOTOBKY BBICOKOKBAJIM(PUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX LU(-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PUCKOB COBPEMEHHOW IH(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs! TUCUUILINHBI «JIuHEiHas anreOpay cieayeT OTHECTH:

- OCBOCHHE CTY/JI€HTaMU OCHOBHBIX MOHATUH, METOJIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PEIIEHUS NPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHme y cTyZeHTa TpeOyeMoro Habopa KOMIIETEHIINI, COOTBETCTBYIOIIUX €r0
HAIPABJICHUIO MTOJMOTOBKU U 00€CIIEYNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

Obyuenne mo aucuuiUinHe «JIuHeiHas anreOpa» HampaBiieHO Ha (OpPMHpPOBaHUE Y 00ydaro-
muxca caeayromux komrereHuid B cootrBerctBuu ¢ PI'OC 13.03.01 Temnosnepreruka u
TEIIO- TexHuKa (YpoBeHb OakanaBpuara), YTBEP)KICHHBIM TIpUKa3oM MUHHUCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoit @eneparmu ot 28.02.2018 Ne 143

Koa v HaumMeHoBanue KOMIEeTeHIINI

NHaukaTopsbl J0CTHXKEHUsT KOMIIe-
TeHI MU

OIIK-3. CnocoGeH mpUMeHSTh COOTBETCTBY-
OIKi (PU3MKO-MaTeMaTUIECKHI anmapar,
METO/Ibl aHAJIM3a U MOJICTUPOBAHMS, TEOPETH-
YECKOTO M AKCIIEPUMEHTAIBHOTO HCCIIEI0BA-
HUS TIPH pellieHNH PO EeCCUOHATIBHBIX 3a1a4

NOIIK-3.1. IIpuMeHnsieT maTeMaTUYECKUH ar-
napar Uccie0BaHus PYHKIUH, TMHEHHON
anreopsl, AudhepeHInaIbHOT0 U UHTETPallb-
HOT'O UCUYUCIICHUS, PSIOB, 1uddepeHuainb-
HBIX YpaBHEHHH, Teopun GyHKUIUN
KOMIUIEKC- HOTO IIEPEMEHHOT0, YUCIEHHBIX
METOJI0B

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMmMbl

JlucuuriuHa OTHOCUTCS K o0s3atenbHOM Yactu Oyioka b1: Moayns «MaTemaTHuecKkue u ecte-

CTBCHHO-HAY4YHbIC TUCHUILIUHBD).

E€ usyuenue obecnieunBaer u3y4eHrue AUCLUILINH:

B obazamenvroi wacmu:
MaTeMaTHYEeCKHI aHaIn3;
buzuka;

XAMUS,

ANEKTPOTEXHUKA M YJICKTPOHUKA;
THJIPOTa30/IMHAMUKA;
TEOpeTHYECKass MEXaHUKa;



OKOHOMMKA U YIIPABJICHUC B SHCPI'CTUKCE,
IIporpaMMHOC obecneyeHnne JUIA HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH B BHCPFGTH‘ICCKOP'I oT-

pacmiu.

3. Ctpykrypa u coaepkaHue TUCHHUIINHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISET 3 3a4eTHBIC eqUHUIIBI -108 gacos.

3.1. Buabl yueOHoii paGoThl M TPYI0EMKOCTh

" KoanuectBo
n/n Buj yueOHoii padoThl 4ACOB Cemectp 1
AyaAuTOpHBbIE 3aHATHS 48 48
B ToMm uucne:
Jlexuun 16 16
1.
CemuHapcKue/MpaKTUIECKUE 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHATHUS - -
3.
CamocrosiTeibHas padoTa 60 60
IIpomMeskyTouHasi aTTeCTALUSA
9K3aMEH €] 5
Hroro 108 108

3.2. Temaruueckui mjiaH N3YYCHUS NTUCHUIIIINHDbI

Pasmemién B npumnoxxenuu 1 k paboueii mporpamMme.
3.3. Conepskanue pa3iesioB IUCHUNINHBI
Beenenue

[Ipenmer, 3amaum W cojepkaHue AUCUMIIMHBL. OCHOBHBIE 3Tanbl  Pa3BUTHS
aucuuIuinHel. CTPYKTypa Kypca, €ro MECTO U pojib B MOJrOTOBKE OakanaBpa, CBS3b C APYTUMHU
JUCLUUIUINHAMU.

Paznen 1. DiieMeHTHI JIMHEHHOH aJredpnl

Tema 1. MaTpuubl 1 onpeaeuTe H.

[Tonsitue wmarpunsl. Buaet matpuin. JleiictBuss Han wmatpunamu. Ornepanuu  Han
MaTpullaMd M UX cBoicTBa. OmnpenenuTesd, UX CBONCTBAa M BbluucieHUs. [loHsaTHs MUHOpA U
anrebpauye- CKOro [JOMOJHEHHA. Pa3nokeHue omnpenesnuresns MO 3JIEMEHTaM CTPOKH WU
cTosona. Beramcie- Hue onpeneuTeNe pa3InyHOro MopsIKa.



OOpaTtHas MaTpulla U aJTOPUTM €€ BBIYMCIICHUS. DJIeMEeHTapHble TpeoOpa3oBaHus MaT-
puil. [IpuBeneHre MaTpuIlbl K TMaroHalIbHOMY HIIM TpaneluueBUIHOMY Buay. MaTtpuuHas ¢popma
3alKCH CUCTEMBI JIMHEHHBIX aNreOpandecknux ypaBHeHUU. PaHr MaTpHIIbL.

Tema 2. Pemienune cucreM JIMHENHBIX ajJiredpanyecKux ypaBHeHHH.

CucTeMbl IMHEHHBIX aaredpanyecKux ypaBHEHHUM, OCHOBHBIE MOHATHUS. Pemienue cuctem
JTUHEHHBIX ypaBHeHUI MetonoMm Kpamepa, meronom obpatHoil matpuibel, MeTozoM ['aycca. Teo-
pema Kponekepa — Kanennu. PemieHre mpou3BOIbHBIX CUCTEM JIMHEHHBIX YPAaBHEHUN METOJIOM
l'aycca. PemieHue OAHOPOIHBIX CHCTEM JIMHEWHBIX ypaBHEHUN. Kpurepuil cymiecTBOBaHUS
HETPHU- BUAIBHBIX PEILICHUM.

Paznea 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JluneiiHple omepanuyd HajJ BEKTOpPaMH, MX CBOMCTBA. JIMHEHHBIE KOMOWHAITMN
BEK- TOpOB. JIMHEHHAass 3aBUCUMOCTh M HE3aBHCUMOCTh BEKTOPOB. ba3uc cucTtembl BEKTOPOB.
Enun- cTBEHHOCTH pa3ioxeHus BeKTopa mo 6asucy. OpToHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxansgpHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BECHHUS BEKTOPOB, UX CBOMCTBA. Y CIOBUS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIumcieHue CKaaspHOro,
BCK- TOPHOIo "W CMCHOIAHHOI'O HpOI/I3BCI[€HI/Iﬁ BCKTOPOB, 3aJJlaHHBIX KOOpAWMHATaMU B
OpPTOHOPMHpPOBaH- HOM Oazuce.

Tema 3. Jluneitnsle npocTpancTsa. [loHsaTHe 6a3uca npocTpaHCTBA FT€OMETPUUECKUX BEK-
TopoB. IIpeoOpa3zoBaHne MaTpulbl JIMHEHHOTO OIepaTopa Ipu mepexone oT Oa3zuca kK Oasucy.
Co0- cTBEeHHBIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI MAaTPHIIBI.

Pa3zgen 3. KommiekcHbIe YHC/JIa 1 MHOTOYJIEHBI

IloHsTHE KOMILIEKCHOTO YHCIIA. cDO}T)MI:I 3allMCU KOMIIJICKCHBIX YHCCII. ﬂeﬁCTBHH HaJd KOMIIJICKC-
HBbIMHM YHUCJIaMHU. d)opMyJIa MyaBpa. H3BieucHne KOpHA N-OM MNOJOXKUTEILHON CTEIIEHU U3 KOM-
IUICKCHOTO uKcia. Pa3noxxeHne MHOTOWICHA Ha MHOXKUTENU. OCHOBHAS TCOpEMa aJIF66pI>I.

Paznea 4. AnanuTnyeckasi reomeTpust

Cucrembl KoopAMHAT. JlekapTOBbI IPSIMOYTOJIbHbIE KOOPIMHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
ITonsspHas cucreMa KOOpAMHAT.

Tema 1. IIpsiMble H IIOCKOCTH

PaznuuHble TUIIBI YpaBHEHUH IUIOCKOCTH U ypaBHEHUH NPsAMOH (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTosHAN MEXTy IBYMsI TOYKaMH, TOYKOM U MPAMON, TOUKOU U IIIOCKOCTBIO.
Brruucnenue paccTosHAsI MEXYy CKPEIIMBAIOIIAMHUCS PSIMBIMH.

Beruucrienue yrios MEXay ABYMs IPSIMBIMU, IIPSMOM U IUIOCKOCTBIO, IBYMs INIOCKOCTSMH.

Tema 2. KpuBblie 4 IOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussle BTOporo nopsjika, IX reOMETpU4ECKHe CBOMCTBA U ypaBHEeHHUs. [IpuBenenre KpuBoil BTO-
poro nopsiika K KAHOHUYECKOMY BULY.

VYpaBHEeHHE TOBEPXHOCTU BTOPOTro nopsiaka. Kanonndeckue ypaBHeHUs! cepsl, AIUICONIA, KO-
Hyca, Thnepoosoua, napadbonousaa.

3.4. TemaTuka npakTHYeCKHX 3aHATHI M0 TUCIHUIINHE
«J/IuneitHas aaredpa»

| Ne 3ansaTHS Tema 3ansTHs




Pasznea 1. DiieMmeHTHI JIMHEHHON ajaredpbl. MaTpulibl, AEHCTBUS
HaJl MaTPHUIIAMHU.

Onpenenureny, UX CBOMCTBA U BblYMCIeHUE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHHI.

OOparHast MaTpUIla U €€ BEIYHMCIICHHE.

CucteMbl TMHEHHBIX anredpandyeckux ypaBHEHHH, OCHOBHBIE I10-
HATHS U OlIpesiesieHus. PellieHne cucTeM JIMHENHBIX YPaBHEHUN
MmetonoM Kpamepa, MeTo10M 00paTHOM MaTpUILbI

Pemienue cucrem nMHEHHBIX ypaBHEHHI MeToaoM ["aycca. Panr
Martpullel. Teopema Kponekepa — Kanemnn.

Merton ["'aycca B IpOM3BOJIBHBIX CUCTEMAX JTMHEUHBIX YPaBHCHUH.
OnHOpPOAHBIE CHCTEMBI JIMHENHBIX YPaBHEHUM.

Pazgea 2. DieMeHTHI BeKTOPHOM ajredpbl. Bexkropsl. JIunei-
HBIC Ollepallid HaJ BEKTOpaMHU, UX CBOWCTBa. JIMHEWHOE Ipo-
CTPAHCTBO T'€OMETPUYECKHX BEKTOPOB. [loHsATHE NHMHEHHONW KOM-
OWHAMK BEKTOPOB. JIMHEHHO HE3aBUCUMBIC U JIMHEHHO 3aBUCH-
MBI€ CUCTEMBI BEKTOPOB.

[TonsiTre 6a3uca MPOCTPaHCTBA T€OMETPUUECKUX BEKTOPOB.
Koop- aunate! BekTopa. OpTOHOPMHUPOBAaHHBIHN 0a3uc.
KonnuneapHocTs,

OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkasnsipHO€ IPOU3BE/IEHNE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
TOTOHAJILHOCTH BEKTOPOB. BekTopHOE nponsBeieHne ABYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB

10

CwMmenianHOe MPOU3BENICHUE TPEX BEKTOPOB U €ro CBoMcTBa. BhI-
yHclieHue o0beMa MmapauieNnenurea i MupaMuabl. Y CIOBUE KOM-
IJTAHAPHOCTH BEKTOPOB. BhIUKCIIEHNE CKAISIPHOTO, BEKTOPHOTO U
CMEUIaHHOTO MPOMU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOpAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jlunelinbpie mpocTpancTBa. PazMepHOCTh M 0a3UC JTMHEHHOTO TIPO-
CTpaHCTBa.

Martpuna nepexoaa ot 6aszuca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU M3MEHEHUM Oas3uca. JIMHelHble orepaTopsl,
NEUCTBUS ¢ TMHEHHBIME orniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIC 3HAYCHHS MATPHIIBI

12

Pa3znen 3. KommiekcHble Yncjaa W MHOIo4wieHbl MHOKECTBO
KOMIUIEKCHBIX 4Hcen. POpMbl 3aIIMCH KOMIUIEKCHBIX 4Kcen. Jlen-
CTBHS HaJl KOMIIJIEKCHBIMM YrciaMH. PaznoskeHre MHOTOUIEHA HA
MHOXHUTEJIH, OCHOBHAsI TEOpEeMa alnreOpbl

13

Pa3znen 4. AnauTuyeckasi reoMeTpust
CucteMbl KoopAauHat. Pa3auyHble TUIIBI YpaBHEHUN TJIOCKOCTH

14

PasnuuHble TUITBI ypaBHEHHH NIPSIMOM Ha IUIOCKOCTH U B IPOCTPAH-
CTBE

15

B3anmMHoe pacrnosioxkeHue MpsIMBIX Ha IUIOCKOCTH M B MPOCTpPAH-
cTBe. Briuucienue paccTossHUI MEXIy IByMSI TOUYKAMHU, TOYKOH U
HpSIMOI>'I. Brruncnenune PaCCTOSAHUA MCXKAY CKPCHIUMBAIOIIMMUCH
npsMbIMU. B3anMHOe pacrnoiioskeHue IUIOCKOCTel. Brrancienue
pacCTOSIHUM MEK]Ty TOYKOHN U TIJIOCKOCTHIO

16

Kpussie BTOpOro nopsiika X reOMETpUYECKHE CBOUCTBA. Y paBHe-
HUS DIUIAICA, THIIEPOO0Ibl, mapadbonsl O0IIee ypaBHEHHE KPUBOMA







BTOpOro nopsiaka. [IpuBenenrne KpuBoil BTOPOro Nopsjika K KaHO-
HU4YeckoMy BuAy. [loBepXHOCTH BTOPOTo Mopsijika

4. YuyeOHO-MeTOAMYECKOE U MH(POPMALIHOHHOE O0ecIeYeHune

4.1. HopmaTuBHbie 10kyMeHTbI 1 'OCThI

@I'OC 13.03.01. TemnosHepreTika M TEIUIOTEXHHKA (YPOBEHBb OakanaBpHara), YTBEP)KICH
npuka3oM MuHHCTEpcTBa 00pa3oBaHus M Hayku Poccuiickoit @eneparuu ot 28.02.2018 Neo
143

AkaneMuveckuil yaeOHBIN TUTaH Mo HampasiieHnuto noarotoBku: 13.03.01 TemmosHepreTnka
u TeruorexHuka. Ilpoduns: HWHTemnekTyanpHble TEIUIOBBIE SHEprocucteMsl. @Dopma
oOyJeHus

— ouHas. 2023.

Marpuiia pacnpeaesneHuss KOMIETEeHIMH 10 HanpaBieHuto noarotoBku 13.03.01 Temnosuep-
retuka u teroTexHuka. [Ipopuns: MHTEmeKTyansHble TeIioBble dHeprocucreMsl. dopma
oOydeHust — oynas. 2023.

Vka3 Ilpe3unenra Poccuiickoit ®eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOrM4eckoro passutus Poccuiickont denepanuny.

[Ipuka3z MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 ytBepxkaenuu Ilopsaka mpuMeHEHHs] OpraHU3aMsIMU, OCYIIECTBISIOIIMME 00pa3oBa-
TENbHYIO JESTeNbHOCTh, JJIEKTPOHHOTO OOYYeHHs, IUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX
TEXHO- JIOTUH IIPU peain3aluy 00pa30BaTeNIbHBIX IPOrPaMM».

4.2. OcHoBHas JuTEpaTypa

. 3abonorckuii B.C. Jluneiinas anreOpa u aHaMTHYECKas reoMeTpust (YueOHBI KOMIUIEKC):
ydyebHoe nmocodue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-

Hue: OakaiaBpuar).

Cupotuna U.K. Jlunelinas anre6pa 1 aHaIuTHYECKasi TEOMETPHS: HHTEPAKTUBHBIN

Kypc: yueOHoe rnocobue s By3oB. CII6, WU3n-Bo Jlans, 2022. 180 c.

Kypc nexuwmii mo nuHeWHON anreOpe W aHAIUTHYECKON reomeTpuu: ydeOHoe mocobue. //

Kyn- psBues b.1O., Maram B.U., Ilokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM»,

2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnekrponHsIii pecypc.]

4.3. JlomosHMTeJbHAs JIUTEpPaTypa

Kpatkuit xypc BbIcIIel MaTeMaTUKH [DJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. JaH. -

MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  poctyma: URL:

https://e.lanbook.com/book/93522. - 3armn. ¢ skpana.] .

3y6koB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., MunocneB B.b., Ilymkaps E.A. Kypc

Ma- TEMaTUKH JIJIs1 TEXHUYECKUX BBICIIUX yueOHbIX 3aBegeHuil. Yactu 1-4. M.: MI'IY, 2012.

400 »xk3.

. Wneun B.A., Tlo3usak O.I'. Ananutuueckast reometpusi. M.: Hayka. ['naB. pen-us pusnko-ma-
TeM. JIUT-pbl, 1988. 224 c.

bexnemumes, /[.B. Pemenue 3anau n3 Kypca aHaIMTHYECKOW I'€OMETPUN U JIMHEWHOM all-

reOpbl [DNEKTpOHHBINH pecypc]: yued. mocodue - DneKkTpoH. naH. - MockBa: DU3MATINT,

2014.

- 192 c. [Pexum noctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpaHa. ]



4.4. DJuexkTpoHHbIe 00pa3oBaTe/bHbIC PeCypChl

[IpoBenenue 3aHATUN U aTTECTalUN BO3MOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMbI TUCTaHLIMOHHOro 00yueHus: yHusepcureta (C1O-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
dbenpoit «MaTtematuka» JIEKTPOHHBIX 0OpaszoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IPOTPAMMBI:.

Hasanue 50P
Jluneiinas u BekTopHas anre6pa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4yeCcKas reoMETpHUs https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneiinas anreOpa u aHanuTu- | https://online.mospolytech.ru/course/view.php?id=462

YyecKasi TeOMeTpus

PazpabGotannbie DOP BKJII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinox npoBeneHust paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJECJIbHBIMU PacIIo-
PSDKEHUSIMH ITPOPEKTOPa MO yueOHOM paboTe W/UiIu HEHTPOM Yy4eOHO-METOINYECKOH paboThl.

Kaxnpiii cTyneHT oOecrieueH MHIUBUIYaTbHBIM HEOTPAHHMYEHHBIM JIOCTYIIOM K JJIEKTPOHHOM

OoubIroTeKe MOCKOBCKOTO monutexa https://online.mospolytech.ru/course/view.php?

id=7621&section=1.

HuTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOAMUECKAE MAaTePHANBI B 3JICKTPOHHOM BHJIE, TPE/-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «LleHTp MaTeMaTHYECKOro 00pa30BaHUs

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

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

[Tone3npie yueOHO-MEeTOAMYECKHIE U HHPOPMAIMOHHBIE MATePUAITHI TIPE/ICTABIICHBI HA CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHn pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHON ceTH « THTepHEeT» JUIsi OCBOCHHUS

TUCHUILTUHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMIeH3MOHHOE M CBOOOHO pacpoCTpaHsIeMoe
NporpaMMHoe odecrnedeHmne

Neo| HaumenoBanue | Paspaborunk [10 | doctynmHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0.1aga- (IMLIeH3MOHHOe, | POCCHIICKHX MPOrPaMM IS
TeJb) cB00OOTHO pac- I9BM u B/l (npn Ham4uumn)
NPOCTPaHsieMOe)

1 [ Astra Linux [ OOO JIuiieH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540

ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433

TEXHOJIOTMN" 15
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4.6. CoBpeMeHHbIe nIpodeccoHAIbHBbIE 0a3bl JAHHBIX U HHGOPMAIIHOHHBbIE
CIpPa- BOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CETU I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA TUCHUIIJIMHBI:

HaumenoBanmue Ccbliika Ha pecypc HoctynHocTh

NudopmanmoHHO-CIIPABOYHBbIE CHCTEMbI

HoctynHa B cetn UH-
https://stackoverflow.co
Stack Overflow / TepHET O6e3 orpaHuye-
m
HUH

Nudopmanmonnsie pecypest Cetnt | http:// www.consultant.ru | locTymHo
Koncynprantllntoc

[Toptan ®enepanbHBIX rocyaap-
CTBEHHBIX 00Pa30BATEIbHBIX CTAH-
JApTOB BBICIIEr0 00pa30oBaHUs

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ Hocrynna B cetn Un-
TepHeT 0e3 orpaHuye-

HHI
IPR Books https://www.iprbookshop | loctynna B cetu WUn-
.ru/ TepHET O6e3 orpaHuye-

HUM

IIpogeccnonanbubie 6a3bl JAHHBIX

ba3za gqaHHBIX HAy4YHOMN AIEKTPOH- http://www.elibrary.ru HoctymHo
HOM OMOIMOTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JJoctynno

noJuTeMaTHIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpHudeckas (OudmmomeTpu-
gyeckas) 0aza JaHHBIX

5. MaTepI/IaHLHO-TEXHH‘IeCKOC obecreueHue AUCHUIIJINHbI

MaTepI/IaJIBHO — TCXHHUYCCKas 6a3a YHHUBCPCUTCTA o0ecreunBaeT IMPOBCACHUEC BCCX BUI0B
3aHATHH, PETYCMOTPEHHBIX YUSOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAaHUTAPHBIM H
MMPOTHUBOIIOXXAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacronaraeT cCoOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCTIOJb-
3yeT yueOHbIe ayJUTOPUH U3 001Iero (hoHaa YHUBEPCHUTETA.
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ITpu HE0OXO0AMMOCTH ISl IPOBEICHUSI MHTEPAKTUBHBIX IPAKTUUECKUX 3aHATUN UCIIOJIB3Y-
IOTCSl KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanyeckue peKOMeHIaluu

6.1. MeToauueckne peKOMEHJAIMU /Jsl MNpenoJaBaTejss N0 OPraHU3alUul
o0y4e- HUS

[Ipexxae Bcero, cienyer oOpaTUTh BHUMAaHHUE CTYACHTOB HA TO, YTO MPAKTUYECKH BEChH
u3y- YaeMbli HUMH MaTepuan He TpeOyeT KakoW-IMOO CHerUaabHOM (JIOMOJTHUTEIBHOMN)
MOJITOTOBKU U BIOJHE MOXET OBbITh YCIEIIHO U3YY€H, €CIIM CTYACHTHI OyAyT NOcemaTh 3aHsATus,
CBOEBPEMEHHO BBINIOJHATh JIOMAIIHUE 3aJjaHUs M I0JIb30BaThCs (NP HEOOXOIUMOCTH)
CHUCTEMOM IUIAaHOBBIX KOH- CYyJbTalldii B TEUEHHE KaxJA0ro cemectpa. Bomenmme B Kypc
MaTEMaTUKU pa3leibl SBJISAIOTCA KIACCMUECKMMH, B TO JK€ BpEMS OHU IPaKTHYECKU
OpPUEHTHPOBAHBI, TaK KAaK HMMEIOT IIMPOKOE pac- MPOCTPAHEHHUE JUIsl PelIeHUs pa3HOro poja
3aJa4 BHYTPU CaMOMl MaTeMaTUKH W NMPHUKIAIHBIX 3a- Jad. MIX OCBOEHHME MOMOXKET CTyAEHTaM
JIOTUYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOUThH YCTHYIO M MUCBMEHHYIO p€yb, YCIEUIHO
PUMEHSATHh HAaKOIJICHHBIE 3HAHUS B MPO(ECCHOHATBHOM eI TeNbHOCTH.

HeoGxoanmo ¢ camoro Hauana 3aHATUH PEKOMEHI0BaTh CTyI€HTaM OCHOBHYIO U JOIOJ-
HUTEJIbHYIO JIUTEpaTypy, a B KOHIIE CEMEecTpa JaTh CHUCOK BOIPOCOB ISl NMOATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHN IO JUCHUILIUHE ClIeAYyeT 005A3aTeIbHO MPOUH(OPMUPOBATH CTYIEH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHON aTTECTALMU 110 TUCLUILIIMHE, CPOKaX €€ IPOBEACHUS,
YCIIOBUSX JIOMYCKa K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSIEMBIX BUAAX POMEKYTOUYHOTO KOH-
TPOJIS.

W3noxxeHue TEOpeTHUECKOro MaTepuaia JI0JDKHO CONPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATEILHO OTOOPAaHHBIMM MPETNOAABATENIEM TaK, YTOObI TEXHUUYECKUE TPYTHOCTH U
BBIKJIQJIKM TpPU PEUICHUM 3a/Jayd HE OTBJIEKAJM OT IJIABHOTO: OCMBICICHUS HIEH U CYTH
IIPUMEHS- €MBIX MeTo0B. ClleqyeT BCerja ykas3blBaTh IMPUMEPbl MPAKTUYECKOTO NPUMEHEHMS
paccMOTpPEH- HBIX Ha 3aHATHUIX YpaBHEHUN U GOpMYIL.

[IpakTHyeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHbI MPEIOIaBaTeIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpPEMs Ha MEPUOAMYECKOE BBINOJIHEHUE CTYJE€HTaMH HEOOJbLIONW caMOCTOs-
TEeJIbHOM padOoThI B ay TUTOPUHU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepHUaa.

[IpenonaBaTeny, BeAyLIMi MPaKTHUYECKHE 3aHSTHUS, JODKEH COIVIACOBBIBaTH y4eOHO-
TeMa- TUHUECKUH IJIaH 3aHATHI ¢ JIEKTOPOM, UCIIOIb30BaTh €IMHYIO0 CUCTEMY 0003HAUCHUI.

[IpenogaBatento ciaenyeT 10OUBATHCA CUCTEMATHYECKON HENPEpbIBHON pabOThl CTYEH-
TOB B TEUEHUE CEMECTpa, HEOOXOIUMO BBISBIATH CHUJIBHBIX CTYJCHTOB M IPHUBIEKAaTh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKypcax.

CTyZneHT NOJKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKEHUM KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOpPETEeHUH OOydYaroIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BilaJeHUs
HaKOIJICHHOM HH(popMalMen A pelieHus 3a1a4 B po(eCCUOHATBLHON 1eATEIbHOCTH.

6.1.1. O0pa3oBaTesIbHbIE TEXHOJIOTHHU

Bo03M0KHO MTpoBeIcHNE 3aHATHIA U aTTECTAIMi B TUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOTO 00yueHus yamBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «KMaTeMaTrkay JIEKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsiox mpoBeieHNs padOT B IUCTAHITMOHHOM (hOpMaTe yCTaHABIUBACTCS OTJCIBHBIMU PACIIO-
PSOKEHUSIME TTPOPEKTOpa MO yueOHOM paboTe W/WiTH IIEHTPOM YU4eOHO-METOINIEeCKOI paboTHI.

6.2. MeToanueckue YyKazaHus A O0yYawIIUXCsl 1O
OCBOEHMIO TUCIHUIITHHBI
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Pa3nes: 3s1eMeHTHI JINHETHON aIredpbl
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Matpuusl u onpegeaureau. [Ipexnae Bcero, CTy€HT JODKEH MOHATh, YTO MaTpuUla —
3TO Tabnuua yuces (Ipu4eM 3Ta Tabaula MOKeT UMETh OJUHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOXKET OBITb M HPSIMOYTOJIBHOM), a ONpEeAeNUTENb- 3TO YMCIO, 3alUChIBAEMOE B BUIC
KBaJpaTHON TaOJIMILIbI, TO €CTh ONPENEIUTENN CYLIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTpPULL.

Crnenyer oOpaTuTh 0co0O€ BHHMMaHHE Ha OMNEPALMI0 YMHOXEHHS HPSIMOYTOJBbHBIX
MaTpul] U MOHATh, KAaKUM IIOJIydaeTcsl MOPSAAOK MaTpuilbl — mpousBeaeHus. OcoOeHHOCTb
MAaTpHUIL TAK¥Ke
COCTOHT B TOM, YTO IIPOU3BEICHUE MATPHII HE IEPECTaHOBOYHO, TO ecTh AB # BA.Cinenyer 00s-
3aTeJIbHO yOEAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxubIM sBisieTcst oHsATHE 00paTHOM Marpulel. Hamo 3HaTh yclioBHE CyIIECTBOBAHUS
00paTHON MaTpHULbl U AITOPUTM ee nocTpoeHus. Ilocie ee BeIYMCIEHUS LenecooOpa3Ho AenaTh

NPOBEPKY MPABUILHOCTH PENICHHS, BBIIIOJIHUB ONIEPALMIO YMHOXKEHHS 4™'4 = E (1oskHa TOy-
YUTHCS €IUHUIHAS MATPHIIA)

[Tpu u3yueHuu onpeaenuTenei Halo YeTKO YCBOUTh MOHATUS MUHOPA, aare0panyecKkoro
JIOTIOJTHEHUSI, 3HATh MHOTOUMCIICHHBIE CBOMCTBA omnpeenutTens. s OCBOCHHsI TEXHUKH BBIYHC-
JICHUs OTpeeNuTeNel 11eecoo0pa3Ho, BbIOpaB MPOU3BOJILHBIN OMpPEAETUTENb BBIIIE TPETHErO
MOPSIIKA, PACKPBITh €0 Pa3IUYHBIMU CIIOCOOAMU, PUMEHSIS Pa3lIOKEeHHUE U 1O CTPOKAM U 10
cronomam. OOpaTtuTe BHUMaHUE, KaKue CTPOKH (CTOJOIBI) MPEANOUYTUTENbHEE BHIOMPATH IS
pac- KpBITHS OMpEAeNUTeNss, 4TOObl YMPOCTUTh ero BerumcieHue. OcobeHHo 3(hdekTHBHO
BBIUHCJICHHE OMPEAENUTENS C MOMOUIbIO 3JIEMEHTAPHBIX MPEOOpa30BaHMiA, MPUBOASIIUX €r0 K
TPEYrOoJLHOMY BUJLY.

[Tpu n3ydeHun pemeHnii CUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHnuid (CJIAY) obpa-
TUTE BHHMAaHHE, TPEXKIE BCEro, Ha TOHSATHE PEIICHHUS CUCTEMBl M YCIIOBUS CYIIECTBOBAaHUS
pelie- HUM B 3aBUCHUMOCTH OT COOTHOIICHHSI MEXIY PAHIOM MAaTpHUIbl, PAHIOM pacIIUpPeHHON
MaTpPHUIIBI CUCTEMBl M YWCJIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTUTe BHUMaHHE Ha YCIOBHS
npumenenus ¢opmyn Kpamepa u Meroma oOpaTHoi Marpuiibl. BHuMarensHO pazbepute
MPUMEPBI PEUICHHS MPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX anreOpandecKux YpaBHEHHUU METOAO0M
l"aycca (BBeneHne 0a- 3MCHBIX M CBOOOHBIX TIEPEMEHHBIX ).

Pa3nen: Ji1eMeHTbI BEKTOPHOM aaredpsl

[Ipu m3ydeHun naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEWHBIC OINEpaly HaJl BEKTO-
paMH, Ha TIOHATHS JIMHEWHOW HE3aBUCUMOCTH M JIMHEMHOW 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMeH- TalbHOE TOHATHE O0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3uca), Ha pasJio- )KCHHE BEKTOpa 1Mo 0a3ucy.

3HaTh onpe/eeHne, TeOMETPUUECKUE CBOMCTBA CKAISPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BEJICHUS BEKTOPOB, (OPMYJIBI JJII MX BBIYHCICHHS B BEKTOPHOW M B KOOPJIUHATHOMN
dopme. O0s3aTeNbHO 3HATH U YMETh MIPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U
KOMILTa- HAPHOCTH BEKTOPOB.

Pa3nes: koMnJieKCHbIE YMCJI1a 1 MHOTOYJICHBI

B atoMm paznene, npexe Bcero, Ha0 MOHATh, YTO KOMILIEKCHOE YHCIIO SIBUJIOCH PACIIIU-
pEHHEM TIOHSATHS ICHCTBUTEIBHBIX YHUCEN, 3HAThH OMPEeIICHHE U TPU (POPMBI 3aITHCH KOMILIEKC-
HOTO YKclna (anredpandecKyro, TPUTOHOMETPUYECKYIO U MOKa3aTeIbHYI0), TEOMETPUYECKYIO HH-
TEpIpEeTai0  KOMIUIGKCHOTO 4YHClIa ¥ B3aWMHO-OJHO3HAYHOE COOTBETCTBHE  MEXKIY
MHOKECTBOM KOMIIJIEKCHBIX YHCEI W MHOXECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTU. 3HATh
dbopmyny Oiinepa. KoMmIUieKCHbIE dYHCIIa MOXKHO H300pakaTh C TIOMOIIBI0O BEKTOPOB Ha
KOMIUIEKCHOU TJIO0CKOCTH. [losToMy omepanuu CIOXEHHUS W BBIYUTAHHUS KOMILUIEKCHBIX YHCEl
MOTYT OBITh CBEJICHBI K OTIepa- UM CIIOKCHHUS U BEIYUTAHUS COOTBETCTBYIONTUX BEKTOPOB.

Hano 3HaTh W yMeTh BBIMIONHATH OMNEPAMA YMHOXKEHHUS, JI€JICHHs, BO3BEACHHS B
MIOJIOXKH- TEIIbHYIO CTEIICHb KOMIUICKCHBIX YHUCEII, 3alMCAaHHBIX B TPUTOHOMETPHYECKOH (opme,
U3BIIeYE- HUSI KOPHS N-Oi CTETIEHH W3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMAHKHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBIISICTCS 3a-
MKHYTBIM, TO €CTh JIt00as anreOpanueckas onepamus HaJl KOMIJIEKCHBIMHA YHCIaMH HE BBIBOJUT
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3a Npeaciibl 00J1aCTH KOMILJICKCHBIX YHCEIl.
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Hano 3Hath pasinuHble BUIBI Pa3JIOKEHUS MHOIOUYIEHA HA MHOXKHUTEINH JUIS CIIy4aeB, KO-
ra cpeayd KOpHEH MHOrowieHa MOTYT ObITb KpaTHbIE, KOMILJIEKCHbIE KOPHU. ODTH CBEICHUS
OyAyT UCIIOJIb30BaThCSI, HAIIPUMED, B HHTEIPAIIbHOM MCUYHCICHUU NP BBIYMCICHUN WHTETPAJIOB
OT  JpOOHO-palMOHAIBHBIX  (QYHKIMHA, T[pH  PELICHMH  JUHEHHBIX  OAHOPOJHBIX
i depeHnInanbHbIX ypaBHEHUN N-TO MOPSAIKA C TOCTOSTHHBIMHA KOA(PPHUIUEHTAMHU.

Paznesn: Ananuruuyeckasi reomeTpus

IIpu n3ydeHnH aHAIUTUYECKOU T€OMETPHUU CIIENYET, MPEKIE BCETO, MTOHATh, YTO €€ 3aJa4eh sB-
JISIeTCSl U3YYEHHE TeOMETPUYECKUX OOBEKTOB MPHU MOMOUIM aHATUTUYECKUX METOJOB aire0psl u
MaTeMaTU4YeCKOro aHaiau3a. B OCHOBE Takoro moaxonaa JIEKUT METOJ KOOPAHMHAT, BIIEPBBIC
cucTe- MaTuuecku npuMeHeHHbIN P. JlekapTom. OcHOBHBIE TOHATHS T€OMETPUH (TOUKa, MpsiMas,
IUIOC- KOCTh) SIBJSIIOTCSL  HEONpEAENsAEMBbIMM, M I WX ONHMCAHUA IPUMEHSETCS
AKCMOMAaTHYECKUM Me- TOJ, IMO3BOJSIOINN YCTAaHOBUTh B3aMMHO OJIHO3HAYHOE COOTBETCTBHE
MEXJy MHOKECTBOM TOYEK MPSIMON M MHO>KECTBOM JICHCTBHUTENIBHBIX YHCEN U, TAKUM 00pa3oM,
BBECTU cUCTeMY KoopauHaT. Hazmo yeTko ycBOUThH pasnuyHble (pOpMbI ypaBHEHUH NpSIMON U
IUIOCKOCTH YMETh MEPEeXOAUTh OT OJHOM (GopMbl K apyroil. Ciexyer OCMBICIMTh M YCIEUIHO
MIPUMEHATh PEIICHUS KJIACCUYECKMX 3aJad AHAIUTHYECKOM TE€OMETPUHM O B3aUMHOM
PACIIOJIOKEHUU IIPSIMBIX M IUIOCKOCTEM, YMETb OIPENENATh YIVIBI U PACCTOSHHUS MEKIY
Pa3IMYHBIMU T€OMETPUUECKUMH 00bEKTaMH.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIEUIHOe U3YYEeHUEe TUCHUIUIMHBI « JInHelHas anreOpay,
puoOpeTeHne HeOoOXOANMBIX KOMIIETEHIIMH, YMEHUNH W HABBIKOB BIIAJICHUS MaTeMaTHUYECKUM
ar- mapaToMm TpeOyeT OT CTYJCHTOB OOJIBIION caMOCTOATENIbHONW paboThl. OOpaTUTe BHUMAHUE,
YTO KOJMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSATEIbHYIO pabOTy B COOTBETCTBHH C YUEOHBIM
IUIa- HOM, OOJIbILIE YMCIIa YaCOB, OTBOJAMMBIX Ha BCE BU/IbI ayIUTOPHBIX 3aHATHIH.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOoH/J| OLIEHOYHBIX CPEICTB IpeacTanieH B [Ipunoxkenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3zesnsl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB O0yUYEHUS

2 IlIkana ¥ KpUTEPUN OLICHUBAHUS PE3YJILTATOB O0YUCHUS

3. OnieHoYHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTo4Has arTecTanus
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1. TemaTu4ecKui IJIAaH JUCUMILIMHBI «/IMHelHas ajredOpa» Mo HANPaBJIEHUIO MOATOTOBKH

13.03.01 TenJio3HepreTuKka M TEIVIOTEXHUKA

Ilpunoscenue 1

[Tpodunn
I/IHTeJIJ'IeKTyaJIbeIe TCIJIOBBLIC YJHEPIOCUCTEMDbI
(0akanasp)
Ounas ¢popma 00yueHust
I'ox natopa 2024/2025
Buabl yueOHo# padoThl,
BKJIIOYAsi CAMOCTOSITEILHYIO Bubl caMmocToATEIbHOI PadoThI Dopmbl
a. arrecra-
5 = padoTy CTyIeHTOB, CrynentoB un
Paznen 2 S 1
S é U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | KIIL. | PT'P | Pegepar | K/p | O | 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redpbl MaTpuiibl, A€CTBUSL HAJ MaTPH- 1 3 2 2 3
aMHU.
Onpenenurenu, UX CBOMCTBA U BBIYHCIIE-
Hue. MaTtpudHas 3amuch CHCTEMBI JIMHEH-
1.2 o 1 4 2 3 +
HBIX YpaBHEHUM.
Boinaua 3aganuii PI'P Ne 1 no JnHeiiHoM
ajaredpe .
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1.3

OOpaTtHas MaTpulla ¥ €€ BBIYHCIICHHE.
Mar- puyHas 3anucCh CHUCTEMBI JTUHEWHBIX
ypaB- HEHUM.

1.4

CucreMbl TMHENHBIX aNreOpanyecKux
YpaBHEHU, OCHOBHBIE MTOHSTHSI U OTIpeie-
neHus. Pemenue cucremM TMHEMHBIX ypaB-
HeHui MmetogoMm Kpamepa, metogom oopat-
HOW MATpPHIIbI

1.5

Pemienue cuctem JTMHENHBIX YpaBHEHHI
MetoqioM ["aycca. Panr marpuiisl. Teo-
pema Kponekepa — Kanemnu.

1.6

Meton 'aycca B MpOU3BOIBHBIX CHCTEMAX
JUHENHBIX ypaBHEHUNH. OTHOPOAHBIE CH-
CTEMBbI JINHEWHBIX YPaBHEHMII.
CamocrositenbHast padora Nel B ayauro-
pHH 10 JIMHEHHOH ajaredope

1.7

Pa3nen 2. Bekropsl. Jluneiinsle onepanuu
HaJl BEKTOpaMH, UX CBOWCTBA. JIMHEiHbIE
KOMOWHAIUA BEKTOpPOB. JIMHEHHO HE3aBU-
CUMbIE W JIMHEHHO 3aBHCUMBIE CHCTEMBI
BEKTOPOB.

Boinaua 3aganuid PI'P Ne2 mo
BEKTOPHOIi airedpe.

1.8

IToustue Oa3wmca. KOOpI[I/IHaTBI BCKTOpA.
KOJ'IJ'II/IHeapHOCTB, OpTOrOHAJILHOCTDH n
KOM- INIAHAPHOCTH BECKTOPOB.

10
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1.9

CkassipHO€E NPOU3BEACHUE BEKTOPOB U €TI0
cBoiicTBa. BekropHoe npousBeneHue IByx
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMmeliaHHOE IPOU3BENIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Brruncinenue o0bema ma-
pajuienenunena. YciaoBUE KOJUIMHEAPHO-
CTH, OPTOrOHAJIBHOCTH M KOMIUIAHAPHOCTH
BEKTOpOoB. OpTOHOPMHMpOBAHHBIA Oa3uc.
Boluncienne ckansipHOro, BEKTOPHOIO U
CMEIIAHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JAHHBIX KOOpJMHAaTaMU B OPTOHOPMHPO-
BaHHOM Oazuce.

CamocrosiTesqibHast pabdora Ne 2 B
ayJAUTO- PMHU 110 BEKTOPHOii ajnredpe

12

JIuneiinbie mpoctpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona oT 6asuca k Oaszucy
nmpeoOpa3oBaHue KOOPJIWHAT BEKTOpa IMpH
u3MeHeHuu 6azuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHbIE 3HAYEHUS JIMHEHHOTrO Orle-
paropa.

13

1.12

Pa3nen 3. KoMmiekcHble 4yncja U MHO-
rowieHbl MHOXXECTBO KOMIUICKCHBIX YH-
cen. GopMBI 3alUCH KOMIUIEKCHBIX YHCETI.
Onepanuy HaJ, KOMIUICKCHBIMHA YHCJIaMH.
PasnoxxeHue MHOTOUWJIEHA HAa MHOMKHUTEIN
OCHOBHAs TeOpeMa anreOpsl

14

1.13

Pa3nes 4. AHasinTHYecKkasi reoMeTpHs
Cucrembl KoopAuHAT. Pa3iauuHble THUIBI
YpaBHEHHH IJIOCKOCTH

15
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Boiaaua 3aganuii PI'P Ne3 mo anaautu-
YeCKOH reoMeTpuM

1.14

PaznuyHble TUNIBI ypaBHEHUN IPAMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3auMHOEe pacnonoxeHue IpsSMBIX HA
IJIOC- KOCTU M B TIPOCTPAHCTBE.
Brruucnenue pac- CTOSHMM MEXAY IBYMs
TOYKaMHU, TOYKOM M mpsMoil.. BzaumnHoe
pacnoJioKEHUE I0C- KocTel. Beruucnenue
PacCTOSHUN MEXy TOYKOH U IIIOCKOCTBIO
CamocrositeibHass pabdora Ne 3 B
ayIuTO- PHH 10  AHAJIMTHYECKOH
reoMeTpuu

17

1.16

Kpusbie Broporo nopsiika ux reoMerpuue-
CKHME CBOMCTBA. YpPaBHEHUs DIUIMIICA, TH-
nep6osbl, mapabonsl OOmiee ypaBHEHHE
KpuBOi BTOporo mnopsaka. IIpuBenenue
KpUBBIX BTOPOrO IMOpsiKa K KaHOHHUYE-
ckoMy BHay. lloBepxHOCTH BTOpOro mo-

pAaka

18

dopMma aTTecTaluu

19-
21

Bcero yacoB nmo aucuuIInHe

16

32

60

PI'P

cam
pao.
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Ilpunoycenue 2

®OH/I OHEHOYHBIX CPEJICTB
MO JUCHMILIMHE

«/Inneinas anredpa»

Hanpasnenue noaroroku: 13.03.01 «TennosHepreTrka v TEIIOTEXHUKAY.
[Tpoduie: «MHTEMIEKTYaIbHBIE TETIOBBIE SHEPTOCUCTEMBDY.
®opma o0yyeHus: OyHasl.

Kadenpa: «Marematukay

1. MeTO)Ibl KOHTPOJA U OICHUBaAHUA PE3YyJIbTATOB oﬁyqemm

JU1s KOHTPOJISL yCIIeBaeMOCTH M KadecTBa OCBOCHHUS AUCLUIUIMHBI HACTOSIIIEH TporpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMoCTH (TEKYIUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. IIlkajia ¥ KPUTEPHHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
®opMa NPOMeKYTOYHOI aTTeCTAMHU: IK3aMeH

[IpomexxyTounass arrectauuss oOy4aromuxcs B (¢GopMe SK3aMeHa IPOBOAMTCS IO
pe3yJbTaTaM BBITIOJHEHUS! BCEX BUJOB yueOHOM paboThl, MPEayCMOTPEHHBIX yUE€OHBIM TUIAHOM IO
JAHHOM IUCLHU- IUIMHE, IIPU 3TOM YYUTBIBAKOTCS PE3YJIBTATHl TEKYIIEr0 KOHTPOJIA yCIIEBAEMOCTH B
TedeHue ce- MecTpa. ONEeHKa CTENEHU JOCTHXKEHUS OOydarolMMUCS IUIAHUPYEMBIX pe3yJbTaToB
Oo0y4YeHHs TIO IWCIUIUIMHE MPOBOIHUTCS TPETOAaBaTeIeM, BEIYIIUM 3aHSATHS MO JUCIUILIAHE
METOJOM DJKCHepT- HOM oueHku. [lo wmroram mNpomMeKyTOYHOW aTTecTaluyd IO JUCLHHILINHE
BBICTABJIACTCS OLICHKA «OT- JIUYHOY, «XOpOILOY, «YIOBIIETBOPUTEIBHO WIH
«HEYIOBJIETBOPUTEIBLHOM.

MIxana oueHuBaHUA Onucanue

BeinosHeHsl Bce 00si3aTesIbHbIE YCJI0BHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPELyCMOTPEHHBIE
IIporpaMMoi JucuuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUM, HABBIKOB I10KA3aTeJIsIM, IPUBE/ICHHBIM B
OTtinnyHO TabIUIAX, ONIEPUPYET MPHUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH,
HAaBbIKAMH, IIPUMEHSET UX B CUTyalUsAX IOBBIIICHHON CIOKHO-
ctu. [Ipm 3TOM MOryT OBITH JONYIICHB HE3HAUYWUTEIbHBIC
OmMOKHA, HETOYHOCTH, 3aTPyIHEHHS TPU TEPEHOCE 3HAHUA U
YMEHHUI Ha HOBbIE, HECTAHIAPTHBIC 3a7a4H.
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Xopo1io

BoinonHensl Bce o0si3aTesibHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPeIyCMOTPEHHBIE
porpaMmon TucuMIUIMHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUI, HABBIKOB MOKA3aTENsIM, IPUBEICHHBIM B
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TabJIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBblkamMu. B To ke BpeMs TINpu OTBETE JOIyCKaeT
HECYLIECTBEH- HbIE IOTPEIIHOCTH, 33Jayd  pemaer ¢
HE/I0YeTaMH, He BIUSIO- MU Ha OOLIUI X0/ peIeHusl.

YnoBieTs OPHUTCJIIBHO

BrinonHensl Bce o0si3aTeslbHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPeIyCMOTPEHHBIE
nporpaMMoil TuctuIuiiHel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHUE 3HAHUI, yMEHUI1, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabJIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HeryyOOKHe 3HaHUs, IPU OTBETE HE
JOMyCKaeT IrpyObIX OMMOOK MM MTPOTUBOPEUUH, OAHAKO B (op-
MYJUPOBAHUN OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JIM30M, apryMEHTaluell W BHIBOJAMH, B PEHICHUHU 3a]ad MOTYT
cozepkatrbesi TpyObie OmMOKHU. J[7si ToSydeHHs] MpaBHIIBHOTO
OT- BeTa TpeOYIOTCS YyTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurensHo

He BpimonHeHbl o00si3aTe/ibHBbIE YCJOBHUSI NOATOTOBKH CTY-
AEHTA K MPOMEXKYTOYHOH aTTecTalMu, IPEIyCMOTPECHHBIE
nporpammoit qucuurueel, WM cTyaeHT neMOoHCTpupyeTr He-
IIOJIHOE€ COOTBETCTBHE 3HAHNUN, YMEHHH, HABBIKOB IIPUBEICHHBIM
B Tabiuuax, JONYCKAIOTCA  3HAYUTEIbHbIE  OLIMOKH,
IIPOSIBIIAETCSL OTCYTCTBUE 3HAHWN, YMEHWM, HABBIKOB IO POy
IIOKa3aTeNeH, CTYIEHT UCIIBITBIBAET 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPU- POBAHUU 3HAHUSAMU U YMEHUSMH.

3. OueHo4YHbIE CPEACTBA

HaunmenoBanue
OLIEHOYHOI'O Cpea-
CTBa

IIpencrasnenue one-
HOYHOI'O CpE/ICTBA B
DdOC

Kpatkast xapakTepucTHKa OIIEHOYHOTO
CpeacTBa

1 Konrposnbnas (ca-
MOCTOSITEIIbHAS )
paboTta

(KP)

CpenctBo MpoBEpKU YMEHUH MPUMEHSTh
MOJTyYEHHBIC 3HAHUS ISl peIIeHUs 3a/1a4
OTIpEeIeIEHHOr0 THMa MO TeME WU pas-
Jeny

KontposbHble 3a1a-
Hus (mpumep)

2 | PacuetHo-rpadu-
yeckas pabora

(PT'P)

CpencTBo MpOBEPKH YMEHHUH MPUMEHSTH
MOJTyYeHHBIE 3HAHUA IO 3apaHee OIpese-
JICHHOW METOJUKEe IJis pelieHus 3aaad
WIM 3aJlaHuil TI0 MOJAYJI0 WU JAHUCIHU-
TUTMHE B LEJIOM.

Kommmekr 3amanuit
JUIsl BBITTOJTHEHUS
pac- 4eTHo-
rpaguueckoil paboTbl
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CpenctBo KOHTPOJIs,, OPraHU30BAHHOE KaK
cnenuanpHas Oecela IMeIarormyeckoro

YcTHBIN onpoc co- | pa- OOTHHKA ¢ OOYyYarOIIMMCS Ha TEMBI, Bompocsr o
3 OecemoBaHue, CBSI- 3aHHBIC C W3y4aeMOW IUCLUIUIMHON, | TeMam/pa3zaenaM Juc-
(YO) W pac- CYNTAHHOE HA BBIACHEHHE 00beMa ITUTLTHHBI
3HAHUH oOyuarormierocs o

OIIPEJICIECHHOMY pa3-

Jeny, TeMe, mpobiaeme u T.11.

Cuctema CTaHIapTU3UPOBAHHBIX 33aHUH,

Tect MIO3BOJISIIOIIIAS aBTOMAaTHU3HPO-
(T) BaTh MpPOILEAypy MU3MEpEHHs] YpOBHs 3Ha-

HUHN ¥ yMeHu# o0yyaroerocs.

5 | Dx3ameHanonuble | CpencTBO MPOBEPKU  3HAHWM, yMEHHH, | DK3aMEHAIIMOHHBIE

OueThI HaBBIKOB. MOXKET BKITIOYATh KOMILIEKC T€O- | OMIIETHL.

(3B) pPETHUYECKHUX UBOHpOCOB, 3aja4, IMpaKTUde-

CKUX 33/IaHUH.

Bapuant Tecta

3.1. Tekymuii KOHTPOJIb

OneHOYHBIE CpPEACTBA TEKYIIErO0 KOHTPOJIA YCHEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BONPOCHI U 3aJjaHus B popMe OITAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHHUS 00YUYAIOITIMIUCS
pa3AenoB AMCUUILINHGL, pueM PI'P.

Coaepixanue pacueTHO-TpaduyecKkoil padoThl.

PacuerHo-rpadguyeckas padora Nel no JimHeiiHoil aare0pe.

Kpatkoe conep:xanue pacueTHO-rpapuueckoi paboThI:

Martpuusl u onpenenurend. Perenne cucteM JTHHEHHBIX anreOpandecKuX ypaBHEHHH MeTonaMu
I"aycca, Kpamepa u o6paTHOIl MaTpHIbL.

PacuyerHo-rpadguyeckas padora Ne2 mo BeKTOpHOM ajareodpe.

Kpatkoe conepsxanue pacdeTHO-rpaguiecKoil paboThI:

Bekropsl, aelictBus Haj BekTopaMu. CKansgpHOe, BEKTOPHOE, CMEILIaHHOE MPOU3BEICHHS BEKTOPOB.
PacuyerHo-rpadguyeckas padora Ne3 mo aHaIUTHYECKOH reOMeTPHH.

Kpatkoe conepxanne pacqeTHO-rpaguIecKoil pabOThI:

Pa3nuynble BUABI ypaBHEHUH MIPSIMOMN U IJIOCKOCTH. B3anMHOE pacroioskeHue MpsMbIX Ha IIOCKO-
CTH, TJIOCKOCTEM B TPOCTPAHCTBE.

KoMmmuiekT 3aganuii
JJIS1 BBINIOJIHEHH S pacdyeTHO-rpaguyeckux pador (PI'P)
o qucuuIuiHe «JInHeiinas aaredpa»

PI'P Nel, yactp 1

1 0
%&Hmm A="1 3 2

BreInoaHuTh A* + 8B .
JIEUCTBUSL:
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3aznanue No2. [IpooiKuTh JTaHHOE MATPUYHOE
PaBEHCTBO

(2A +3B) — 44> —64B=...
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U IPOBEPUTH €r0 JUId MaTpull A U B U3 nepBoro 3aJaHusl.

3ananue Ne3. BeIuuciuTh onpeAenuTellb IByMsl CIoco0aMu: pa3yioKeHUEM IO [IEPBOM CTPOKE U
Pa3I0KEHUEM 110 IEPBOMY CTOJIOLLY.

—_— = O =
—_—_ N O
—
|
—

3aganne No4. J{ns qaHHOM MaTpuUllbl HAWTH 00paTHYI0 MaTpuIly. CienaTh MPOBEPKY.
( 1 0
2
I 1
| : 0W| .
K 3 )

3ananue NoS. Pemuth MaTpuyHOE
ypaBHEHHE AXB = C (naiitu X). Crenatb mpoBepKy.

(-1 (3 4) (0 4)
A=

L2 1) 3JCL93J'
2

3azanue Ne6. Haiitu panr maTpuisl.

1 _
( 12371
0 5 4 3
2 3 g 9 L]
15 |-
(3 -8 26
20

PI'P Nel, 3apaHus 110 pelIeHHIO CHCTEM JIMHEeHHBIX ajredpanyecKux ypaBHeHHU
3aganue Nel. Pemmuth cuctemy metogom Kpamepa. Caenatb npoBepKy.

[ x]1+4x2-x3=-2
2%, +2x, +3x; =7
|3, + 6x, - 2x, = 1

3aganue No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTPHIIBL.
3aganne Ne3. Pemuth cuctemy u3 Nel merogom ["aycca.

3ajanne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeTonoM ['aycca. Halitu obiiee pemieHue u yact-
HOE pelIeHHUE.

[| x1+x2+2x3+3x4=5
3x,+ 2x, —4x, —2x, =1
Ll 5x, +4x, + 4x, =11
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3aganmne NoS. Pemuth ofHOpOHYIO cucTeMy MeTonoM ["aycca. Halitu obmee pemenne u OCP.
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(2x1 +6x2 —9x3 —9x4 =0
4x, = Sx;+x,=0

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

PI'P Nel, yacts 2

3ananme Nol. [loka3ath, 4TO BEKTOPHI m, n, p 00pasyroT 6a3UC B IPOCTPAHCTBE H PA3JIOKHUTH
BEKTOp @ 110 5TOMy basucy: . _ a, -1, 2),_71 - (2,0, 3)’_]9 = (=2, -1, 1),_a =(5, -4, 13).

3amanue Ne2. J[aHbI BEKTOPHI 77 U M . BBIICHUTH — KOJUTMHEAPHBI JIH BEKTOPHI d U b .

m=(28,-8, 8);n=(-21,6, - e

6), N
3anamne Ne3. Haiitn | g |, ecnn =6 2,1|= 2, (;1,_11) = a=6n-—m.
om S
3amanne Ned. Jlan A ABC . Haiitu /B, A(1;-1;2), B(3;3;2),C(7:1;2).
ecIu

3aganue No5. Tlpu kakux "x' BEKTOpHl ¢ U b HepHeHI{I/IKyH}IpHH?
a=0x;1;-4),b=(x-3;12; x).
3ananne Ne6. Haiiti mmomass napauieiorpaMma, IIOCTPOSHHOTO Ha BeKTopax @ H b .

=2m—-35n,b =m+

IR

_A
~ = |n—|:3,(m,n):£.
12, 6
3ananue No7. Haiitu mmomans Tpeyronsauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanne Ne8. JlaHbl BeKTOPHl d, b , ¢ . BBISACHUTB — KOMILTaHAPHBI 1M BEKTOPBL. ECIM BEKTOPHI HE

KOMILJIAHAPHBI, TO HAUTH 00BEM TMapauiesenume/a, MIoOCTPOCHHOTO Ha - -
. a, b, wuompene-
BEKTOPAX JIUTh — KaKyI0 TPOHKY OHU 00pa3ylor.

c
a(1;-1;5), b (2;4; — 2)7¢ (3; 0;1) .

3amanune No9. [[ns nuneitHOTO onepaTopa A 3amaHbl 00pa3bl Oa3UCHBIX L _
3JIEMEHTOB Ae,, Ae,, Ae,
. 3amucaTh MaTpuily oneparopa A B e, e,, e, W HaiiTH 06pa3
Oasuce
JJIEMEHTA X .

Ae, =7 e, +3e, — 2¢ - x=2e —4e - - - -

=% 1= 3 : > Ae, =e, —e, +4e,,

B +e,.
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Ae, =2e, +2e, +3e,,

3aganue Nel(0. Haiiti coOCTBeHHbIE 3HaYCHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OnepaTopa,

REIPHHEI0 B HEKOTOPOM Oasuce
PECERY

72

PI'P Ne 1, yactp 3
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3ananme Nel. Tpamast [ ypoxoput uepes Touky A mapaienbHO BEKTOPY g - Tpsmas [ mpo-
2

XOJUT Yepe3 TOUKY B nepneHauKyyIspHO BeKTopy 77 . Halitu TOuKy nepecedeHus npsiMbIX U yrod

MexIy HUMH, ecld 4 (3; 5),7q (1; 3), B (0 ; 5), n (-3; 4).

I 02. : y
ajanne No2. Jlana npamast /. pamas [ oot vepes Touxn 4 u B . Haiitu paceTosue ot

2

TOYKH TIepecedeHus npameix [, u [, 1o npamoii / .

g : (x =—8—
| ' ﬁty =37+ A(470)9 B (7,3), 13 1 9x —12y +2=0.

3aganue No3. Halitu paccTOsIHHE OT TOUKH .
M, mo mockoctH @ , IPOXOAAIIEH Yepe3 TOuKy A

NEpTIeHUKYIAPHO BEKTOPY 1T , M, 0;1;7), AQ;-1;4), n(6;22;-3).
€CJIINn

3ajanue Ned. Haiiti yrona Mex1y MIOCKOCTBIO (L M IIOCKOCTBIO 3, MPOXOAILIEH Yepes TOUKH
A4,BuC, o:5x+y+4z-28=0 A(5;2;5),B3;7;0),C(-4;-3;-1).

CCJIn

b

3ajanue NoS. 3ammcaTh KAHOHWUYECKHE YPaBHEHUS MPSMOM, 3aJaHHON OOITUMHU ypaBHECHUSMU.

xX+2y—-9z-10=0;
3x+4y+82-24=0.

3aganue Ne6. HaiiT TOUKY HepecedeHust IpsMoi / M INIOCKOCTH Ol W YIOJI MEXKIY HUMH.

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

ri

3 4 =2

3ananue No7. [lpsmas /[
P " npoxomut yepes Touku A u B. Ipamas [ , IPOXOJMT Yepe3 TOUKy M

NEPICHAUKYIISIPHO IIOCKOCTH O . HalTi yron Mexy IpssMbIMA /| i | | 1 BBISCHUTE — JIEXKaT JIK

OHHU B OI[HOI>’I IIJIOCKOCTH WJIM CKPCIIMNBAIOTCA.

AO;-3;1),B4;4;,-5),M(-1;11; —11), a:2x+3y—-z-1=0.
. . (x+3)72
3aganue Ne8. Jliist JaHHON KpUBOI + =1 yka3zarb (OKYCHI, SKCIIEHTPUCUTET, TUPEK-
49 25

Tpuckl. [TocTpouts KpuByI0, N300pa3uTh HOKYCHI, TUPEKTPUCHL.

3ananue Ne9. [TpuBectu ypaBHEHHE KPUBOM 9> 2537 —18 x + 200 y — 616 =
CKOMY BHJly U TIOCTPOHUTBH KPHUBYIO. 0

K KaHOHHNYC-

KonTposabHbie 3a1aHus (MpuMepbl)

Bapuanr.
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- Haiftn 3HaueHnst Marpuasoro Muorowtena F ((A)
(-1 0)

f(x)z—x3+2x2—x+3,AL= |
3 2)
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(=2 0 8 1 -5)
* HaliTi panr MaTpHIbl IPUBEIEHUEM K CTYIIEHUATOMY BHIY 38

|
L 3 13 s )

* BBIUMCIIUTE ONPEIENUTEND TIPUBEAECHUEM K CTYIIEHYATOMY BUJLY 3 -5 3

27 -1

* Haiitu matpuity, oOpaTHyro gaHHOM (a). Pemuts MarpuuHoe ypasuenue (6)
(1 2 1) /
1
(a)|3_5 3| (6) =2y (-2 3 5
‘27_1’ L—34 {3 -1 0
\

> PelmTh CHCTEMY ypaBHEHHiL. YKa3aTh 00IEe U OJIHO YACTHOE PEIEHHUE (a).

Pemmth cuctemy ¢ moMoribp0 00paTHONH MaTpHUIlH U 10 popmynam Kpamepa (0)

(4x1 +9x2 —5x3 — 8x4 =5 (x1 +2x2 +x3 =

(@) 13x1 +7x2 — 2x3 — 4x4 = 5
‘ 4 (6){3x1—5x2+3x3=—7
2x +5x +x +3x =3 2x +7x —x =13
1 23 4 L . ,

Bapuant

1. PacnicaTs pasnoskeHue BEKTOpa X IO BEKTOpaM

— = —

Pq.r
x={5-12,1}, p={1,-3,0} ,¢={1,-L1%, r={0,-1,2}

2. KonnuHeapHsI 11 BEKTOPBL p | ¢ ?

—

a={2,0,1} b={-23,1}, p=2a+2b, g=3a—2b
3. JlaHa nupamuia c BEpIIMHAMU B A A,4A,4, .
TOYKax

Al(_29 458) A2 (4’ —1’ 2) A3 (_8, 7,10) A4 (_37 49 _2)

b
b 2

Haiitn:

a) yroJ MexIy pedpamu A A A A
1452 1474

0) 00beM THpaMUIbI ’
B) JJIAHY BBICOTBI onymeHHoﬁ Ha A A A
rpa’b
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T') HaliTH JUIMHY MEIUaHbl, IPOBEICHHYIO U3 A & A A,
BEPLINHBI 6
peopy

4. BeIUUCIHUTD omanb napajjejorpaMmma, NOCTPOCHHOI'O Ha BEKTOpax d U b a- YTOJ MEXIAY BECKTO-

paMH;H J
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a=2p+qg.b=p—. . = T
3q. lp|=2 |q]=2, a=

Bapuaut
' Haiitn paccrosmme ot Toukn M, no miockoern (M1M2M3):
MO (-9;10; 2), M1 (0;7;—4) , M2 (4:8; 1) , M3 (-2;1;3)
(x+y+2z-2=0

Brinucats KaHOHUYECKOE YpaBHCHUC HpﬂMOﬁI )L

xX—y-3z+6=0

* HaiiTu TOUKY TepeceueH s NpsMol U x=2 _y- 3 _ZHl x4y 422-9=0.
IJIOCKOCTH: =
1 1 —4
4 Haiitn Touky P CUMMETPHUHYIO TOYKE P OTHOCHTENLHO NMPSAMOii [ : P(O;—1;3)
" =y _z _
! 1 -1 1

Hanmcars ypaBHEHHE TIOCKOCTH OL TIPOXOJIAIIEH depe3 TOUKy M .
Y EPIICHAUKYJISIPHO  TIPSMOIA
0

(M1M2): MO (3;2:0) , M1 (41:5) , M2 (2;-1;4) .
S HaiiTu KOCHHYC yIiia MEXIy IUIOCKOCTAMH Ol M O :

a:3x—y+3=0,0:x-2y+5z-10
=0

BapuaHT 3aJaHui MPOMEKYTOYHOI'0 TECTA

( -2 -5
3 9 | 0 8 1 4
121. HaiiTu paHr MaTpyIbl IPUBEACHUEM K CTYIIEHYaTOMY BULY

g 172 )
a6 3 U
! \ -3 13 5 /
1.2. PemuTh MaTpu4IHOE ypaBHEHHE | 2\| |( -2 3 5 \
-3 4 -1
\ )0 %)
[x] +2x2 +x3 =5
1.3. Pemuth cuctemy no popmynam Kpamepa I —5x +  —_7

X

]

1 2 3
2x +7x —x —13
1

2.1. Hammcars pasinoskeHne BEKTOPa X O BEKTOPAM x {g = 1} p= {1,-3,0},
g=1{1,-1,1},7r={0,-1,2}

2.2. BpIUnCINUTh MJI0MAAb NapajijiesiorpaMmma, MOoCTPOSHHOTO Ha BEKTOpax a U b Ol — yrojl Mexay

—

BEKTOpAMU p U ¢
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a=2p+q.b=p— p[=2

3q, ,

2.3. /lana nupamua ¢ BepiIMHaMU B
TOYKAX

As (_5313 0)

A,4,4,

A

4 -

Ai(6,1,3) 4> (6, -2,

2

-3),

43(2,2,0),
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Haittn qniuHy meauaHbl, TPOBEACHHYIO U3 A K A,A
BEPILIUHBI peGpy

3

3.1. Haiitu TouKy nepecedeHus npsiMmon u

IJIOCKOCTH: y=3 z+l x4y+22-9=0.

1 -4

X
n

—_ |
I

3.2. Haiitu TOuYKy
Pl cuMMeTpUYHYyIO TOYke P OTHOCHTenbHO mpsmoit [: P(0;-1;3)

x_y _z_ _

1 =17 1°

3.3. Hamucate ypaBHEHHE IUIOCKOCTH O MPOXOAsIIEH uepe3 TOuky M
U TEePHEHAUKYISIPHO
0

mpavoit (MIM2) hro (3;2,0) , M, (4:1:5) M2(2-1:4) .

9

4.1. Hana kpusas ¥ +4)* —12x+16 y +16 = 0 . I1oIy4UTh KAHOHUYECKOE ypaBHEHHE

BTOPOTO MOPSAKA KPUBOM U
MOCTPOUTS .€€

!

’ ’
4.2. CocTtaBUTh MaTpHUIly Iiepexoja ot 6a3uca e, e ,e K 0a3ucy e ,e ,e , €cClu

’ . r_ . r_ 1 2 3 1 2 3
e'=2¢e te,te; 0 =e —e e e =+

2e, + e,

Kpurepun ouenkmu:

- OLIEHKA «3aYTE€HO» BBICTABIACTCA CTYACHTY, €CIIM OH pEryJipHO B TEUYECHHE CeMecTpa
MIPEACTABIISUI PEIICHMS 3a]ad, BBINOJHWI IOJHOCTBIO BCE 3aJaHMS M WX 3alllUTHJI, OTBETHB Ha
BOIIPOCHI IIPETIOJIa- BaTE;

- OLIEHKA «HE 3a4TE€HO» BBICTABIIIETCS CTYNCHTY, €CIIA OH HEPETYJISIPHO B TEYEHHE CEMECTpa Mpel-
CTaBJISUI PEIICHUS 3a]1a4, BBIOJIHMI 33]aHUs HE TOJIHOCTBIO MM BOOOILE HE MPEJICTABIISIT pabOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IPENOAaBaTENs.

Jnis ipoBeieHusl TEKYIIEero KOHTPOJIs 3HAHUHM CTY/IEHTOB B JMCTAHIIMOHHOM (opmare B paz-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (MIPOOHbIE) Te-
CTBI.

3.2. [IpomexyToyHass aTTeCTANMS

[TpomexxyTounas arrectamnus - (3K3aMeH) IPOBOIUTCS 10 OujieTaM B yCTHOM hopme.
Bpewmst 111 moAroTOBKM OTBETA HA BONIPOCHI HE Ooiiee 45 MUH.

buner BkiItoUaeT TeOpETUYECKU BONIPOC U 33/1aUH.

KoMIuIeKThI SK3aMEeHAMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaremaTukay.
TunoBble BApUAHTHI OWJIETOB NMPUJIATAIOTCS.

KommiekT Bonpocos
[0 JUCLUIUINHE «J/IuHeliHas anredpay

1. Marpuipl, TUIIBI MaTPHIL.
2. Omnepanuu ¢ MaTpUIIaMH, KX CBOMCTBA.
3. YMHOXEHHE NPSIMOYTOJIbHBIX MATPHIL.
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Matpuunasi ¢opma 3aIUCH CUCTEMBI IMHEWHBIX alIreOpandecKuX ypaBHEHUH.
Onpenenurenu U UX CBOKUCTBA.

[TonsTue onpenenurens. MuHOpHI U anredpanyeckue AOMOTHEHUS.

CucteMbl TMHEWHBIX aNreOpandyeckux ypaBHEHHM, OCHOBHBIE TIOHITHS U ONIPEICIICHHS.
[TpaBuno Kpamepa pemieHus cucteM JTUHEHHBIX YpaBHEHUH.

OOparHast MmaTpuiia U €€ BEIYUCIICHHE. Y CIIOBUE CYIIECTBOBaHUS 00paTHON MaTpHUIIBIL.

0 Pemenue cuctem THMHEHHBIX aNreOpandecKux ypaBHEHHIH METOAOM OOpaTHON MAaTPHIIBIL.

SweNa v



11.Metoa I'aycca pelieHust CUCTEM JIMHEWHBIX YPABHEHUM.

12. Pemienre npou3BOIBHBIX CUCTEM JIMHEHMHBIX YpaBHEHUN MeToioM [ aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpOoaHBIE CUCTEMBI JIMHENHBIX YpaBHEHUH. Kputepuil cyliecTBOBaHUS HETPUBUAIIBHBIX pe-
HIEHUH.

15. IlonaTne BeKTOpa U IMHENHBIE ONIEpallii HaJl BEKTOPaMH, CBOMCTBA OIIEPALUH.

16. Jluneitnass KOMOWHAIIAS BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTh T€OMETPUUECKUX BEKTOpOB. Kputepuii n-
HEHHOW 3aBUCHUMOCTH.

18. ITonsitue 6a3uca. Koopauuatel BeKTopa.

19. OpToHopMupoBaHHBIHM 0a3uc. PazmoskeHrne BEKTOpa 1Mo BEKTopaM Oaswuca.

20. YnopspodeHHas TpOlKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEJICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oa3uce.

22.YcioBust OpTOTOHAIIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0a3uca kK 6asucy.

25. CoOCcTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS MATPHIIHI.

AHaJINTHYECKAsI TeOMeTPUsS

1. Cucremsl koopauHar. JlekapTOBBI MPSMOYTOJIbHbIE KOOPAMHATHI HA IUIOCKOCTH U B IIPOCTPAH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Paznuynblie TUIIBI ypaBHEHHUM TJIOCKOCTH U MPSMOM.

Brruucnenue paccTosHUN MEKy IBYMsI TOYKaMH, TOYKOM U MPSAMOM, TOUKOU U INIOCKOCTBIO.
Brruncnenue pacCTOSHNAA MEXAY CKPEIIUBAIOIUMUCS IPSIMBIMU.

Boruncnenue yrioB Mexy 1ByMs IPSMbIMH, IPAMOU U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
KpuBbie BTOpOro nopsiika Mx reoMeTpUYecKHe CBOMCTBA U ypaBHeHus. lIpuBenenue xpusoi
BTOPOTI'O MOPSAKA K KAHOHUYECKOMY BHU]LY.

8. KaHoHnveckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIIbL.

9. VYpaBHeHuE NOBEPXHOCTH BTOPOIO MOPSIKA.

10. KanoHnnueckue ypaBHeHUsI c(hepbl, IUTUICONA, KOHYCOB, TUIIEPOOIONI0B, 1apadoI0UI0B.

Nownkwbd

Tunosbie BApHAHTHI OUJIETOB
no pucuumiinHe «JInneiinas aaredpay»

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUNCKON
®EJIEPALINU ®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3BOBATEJILHOE YUPEX/IEHUE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHM IIOJIUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTrka»
HucrunmmHa  «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu u X CBOMCTBA.
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2. Pewmuth MaTpuyHOE ypaBHEHHUE _
XB=4,ecmu 4 (1 2\I, B:( ! 2\I_

(2 1) Lo 1)
3. PewmuTts cucreMy MeToaoM 0OpaTHOM 1492 =1
MaTpHIIbI 2x,-3x =

4. JlaHbl BEKTOPHI @ =(-5,9.8), b =(-3,1,-2), ¢ =(-8,10,-10). IIpoBepuTh — KOMILTTAHAPHBI JIU OHH.
Ecnu Het, HaliTh 00BEM mapaieNenumesa, MoCTPOSHHOTO Ha

a,b .
BEKTOpax - -
5. Haiitu yron mexny a=(1,-2-2) b=(2,01).
BEKTOpAMU u

VYTBep:kIeHO Ha 3aceqannu kKadeapsl MmareMaTHku «_03»_05 2023 r., mporokon Ne 10

52@( fzqf/aﬁ% /

N.o. 3aB. xadenpoit H.B. BacunneBa /

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHNS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXJIEHUWE BBICILIEI'O OBPA3OBAHU S
«MOCKOBCKHWI NOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWI NOJUTEX)
®dakynbTeT 0a30BBIX KOMIICTCHIIHH, Kadenpa «Maremarukay

Hucuunnuna «JIuneitHas anrebpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. basuc. KoopaunaTe! BektTopa.

( 12 —1\|

2. Bpruucnuts onpenenurens C=4",eclu A—|3 1 0 E
MaTpULbI

LO 1 1 J

. [4x1 2x2 +3x3 =12,
3. fgyg@e CHCTEMY YPaBHCHUH METOJI0OM |
|

X + 5x -3x =1,
1 3
L2x1 + 3x2 2x; =3.
4. Tlokazatp, 9TO m=(1,-1,2) n=(2,0,3), p=(-2,-1,1) oOpa3yroT 6a3uc B IPOCTPAHCTRBE.
BEKTOPEI ,
5. Jlano obuiee ypaBHEHHE IPAMON  —2x + 3y — 5= Hanmcars: ypaBHEHHE IIPIMOM C YITIOBBIM KO-
0.

3¢ ULHeHTOM; YpaBHEHHE IPSIMON B OTpE3Kax; HOpMajabHOE ypaBHEHUE MPSAMOIL.

VYTBep:kIeHO Ha 3aceqaHuu Kadeapsl MaTeMaTtuku «_03»_ 05 2023 r., mpotokos Ne 10

Bac mfm% /

N.o. 3aB. kadenpoit H.B. BacunneBa /

s mpoBeneHus MpoMeKyTOYHOrO KOHTPOJIS 3HAHHUM CTYJIEHTOB B JUCTAHIMOHHOM
dbopMate B pa3zpaboTaHHBIX Kadeapoit «MareMaTuka» OHJIAMH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.
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