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1.  Heuau, 321244 U IVIAHUPYeMBbIe Pe3yJIbTAThI 00yYeHHs 110
AUCHHUIIMHE

K oCHOBHBIM yensim 0OCBOEHUS NTUCUUIUINHBI «JIMHeHas anredpay ciaenyeT OTHECTH:

- BOCIIUTaHHUE y CTYJIEHTOB 00ILIel MaTEMAaTUYECKOUN KyIbTYpbI;

- IpUOOpeTEeHNE CTYJAECHTAMH IIIMPOKOTO KPyra MaTeMaTHYeCKUX 3HAaHUM, YMEHUH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K HHAYKTUBHOMY M JE€AYKTHUBHOMY MBIIIJICHHIO
HapsAy C pa3sBUTHEM MAaTEMaTUYECKON MHTYWUIIUY;

- YMEHHE CTYJICHTaMH Pa3BUBATh HABBIKH CAMOCTOSTEIBHOTO H3YYCHUs y4eOHOH 1 Hayd-
HOM JIUTepaTyphl, COAEpKAILEH MaTEMAaTUUECKUE CBEACHUS U PE3yJIbTaThl;

- IOJTOTOBKY CTYACHTOB K JICSITEIbHOCTH B COOTBETCTBHHU C KBAJTH(PUKAIIMOHHOMN XapaKTe-
pHUCTHUKOM OakajaBpa 10 HAaIPaBIECHHUIO, B TOM YHciie (OPMUPOBAHUE YMEHHI NCIIOIB30BAaTh OCBO-
€HHBIE MAaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHATLHON IEATEIIEHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHSX ITH(]-
POBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKHX PUCKOB COBPEMEHHOH IU(PPOBOI SKOHO-
MUKH.

K ocHOBHBIM 3adauam 0CBOCHUS AUCHUILTUHEI «JIuHeitHas anreOpay cieayeT OTHECTH:

- OCBOCHHE CTYJICHTaMH OCHOBHBIX IOHATHIA, METOAOB, (POPMUPYIOMIUX OOIIYI0 MaTeMa-
TUYECKYIO MMOATOTOBKY, HEOOXOAUMYIO JUIsl YCTICIIHOTO pelIeH s IPUKIIaIHbIX 3a/1a4;

- (hopMHUpOBaHKE y CTYICHTA TpeOyeMoro Habopa KOMIIETEHIIHA, COOTBETCTBYIOIIUX €T0
HAIPAaBIECHUIO TIOJITOTOBKU M 00€CTIEYMBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenne no gucuumiuHe «JluHeitHas anrebpa» HampaBieHo Ha (opMmupoBaHHE Yy 00ydaro-
mxcs ciaeayomux komnerenuuid B coorBerctBun ¢ ®I'OC 20.03.01 (ypoBeHb OakanaBpuaTa) 1o

HanpasneHuto noarotoBku 20.03.01 Texuocdepnas 6e30macHOCTb, YTBEPKAEHHBIM MPUKA30M
MunoOpnayku Poccun ot 25.05.2020 Ne680:

Kox n HauMeHoOBaHWe KOMIETEHIIN A NHaukaTopbl 10CTHXKEHUs] KOMITe-
TeHUHH
YK-1. CnocobeH ocymiecTBisTh ouck, kpu- | UYK-1.1. Ananusupyer 3amady, BBIACISAS €€
TUYECKUN aHaJIU3 U CUHTE3 WH(POPMAIIHH, 0a30BbIE COCTABISIOLINE

MIPUMEHSATh CUCTEMHBIN MTOAXO ISl PELIEHUS
IIOCTaBJICHHEIX 3a71a4

NVYK-1.2. OcyuiecTBiasieT NOUCK, KpUTHUECKU
OLIEHUBAeT, 00O0O0IIAET, CHUCTEMATU3UPYET H
pamkupyer uHbOpMaIuio, Tpedyemyro s
peLIeHHS TOCTABJICHHOM 3a/1a4u

NVYK-1.3. PaccMarpuBaer u npejaraer paiu-
OHAJIbHBIC BAPUAHTHI PEUICHUS MOCTABICHHON
3a/1a4d, UCMOIb3ys 12 CUCTEMHBIM MOAXOJ,
KPUTHYECKH OIEHUBAET WX JIOCTOMHCTBA U HE-
JIOCTaTKH

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHTCA K 00s3aTenpHoi yacTu 0joka bl: MOI[y.TIL «MatemMaTHYEeCKHEe U ecTe-
CTBCHHO-HAY4YHBIC TUCHUIIIIMHBD).
Eé HN3YUCHUC obOecreynuBaeT HU3YUCHUC NUCHUIIIIMH



B obs3amenvHotl wacmu:
- MaTeMaTUYEeCKUH aHaIn3;
- ¢pusmKa;
- uH(pOpPMAaTHKA;
- METPOJIOTHS, CTAHAPTU3AIHNS U CEPTUDUKAIIHS,
- MaTepUaAJIOBE/ICHUE.
B uacmu, popmupyemoii yuacmnuxkamu oopazoeamenbHuiX OMHOUEHUI.
- JKOHOMHKA U OpTaHHU3allUs TIPOU3BOJICTBA;
- CTATHCTUKA B TEXHOC(EpHOU 0€301aCHOCTH;
- OCHOBBI HaJIC)KHOCTH, TIPOYHOCTH U O€30MACHOCTH TPOMBIIIIJICHHBIX CUCTEM.

3. Ctpykrypa u coaeprkaHue IJUCHMILINHBI

OO6mast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3a4eTHBIC euHULIbI - 108 yacos.

3.1. Buabl yueOHoii padOTHI U TPYA0EMKOCTH

. KoimuecTBo
n/n Buj yueOHoii padoThI 4ACOB Cemectp 1
AyAUTOPHBIE 3AHATHA 48 48
B Tom uucie:
Jlexkuun 16 16
1.
CeMuHapcKue/MpakTHIECKUE 3aHITUS 32 32
2.
JlaboparopHbie 3aHATHS - -
3.
CamocTrosiTesibHas padoTa 60 60
IIpomekyTouHas arTecTauus
9K3aMeH C) 6)
Hroro 108 108

3.2. Temaruuyeckui JIaH U3Y4YeHHU S JUCUUIINHBI

Pasmemnién B npuitoskernuu 1 k padboueit mporpamme.
3.3. Conepxxkanue pa3aesioB JUCHUIIHHBI

BBenenue

Hpe,Z[MCT, 3a/la4d U COACPIKAHNEC AU CHUIIIIMHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUIIIIMHBI.
CprKTypa Kypca, €ro MECTO U POJIb B IIOATOTOBKEC 6aKaJ1aBpa, CBA3b C APYTUMU NUCHUIITIMHAMMU.



Pazgen 1. DiemMeHTHI JMHEHHOW aJaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe/H.

[Tonsitne matpuiiel. Buasl MmaTpun. JleiictBus Haa maTpuiiamu. Ornepaniuy Hal MaTpUIlaMU
U ux cBorcTBa. OnpenenuTeNn, uX CBOWCTBA M BbIYKMCICHHs. [IoHATHS MUHOpa U anredpaunde-
CKOT'0 JIOTIOJHEHUS. Pa3noskeHue onpeneauTes 1Mo 3JeMEeHTaM CTPOKH MJIK cToj0ma. Beraucie-
HUE OTPEICTUTENICH Pa3IMYHOTO MOPsIKA.

OOparHast MaTpulla U AITOPUTM €€ BBIYHCICHHS. DJeMEHTapHbIe MpeoOpa3oBaHusl Mat-
pui. [IpuBeneHre MaTpUIlbl K TUAaroHaJILHOMY WJIHM TparenueBUIHOMY BUay. MaTtpudnas Gopma
3aIMCH CUCTEMBbI TMHEWHBIX alNreOpandeckux ypaBHeHUH. PaHr MaTpuipb!.

Tema 2.Pemienne cucreM JIMHEHBIX ajredpandecKuX ypaBHeHHUI.

CucTeMsbl JIMHEHHBIX alNreOpanuecKuX ypaBHEHUH, OCHOBHbIC MOHATHA. Pemenne cucrem
JMHEHHBIX ypaBHEeHUH MeTonoMm Kpamepa, metomom oOpaTHO# MaTpuilsl, meronom ["aycca. Teo-
pema Kponekepa — Kanemn. Penienune npon3BOJIBHBIX CHCTEM JIMHEHHBIX YPABHEHUN METOJIOM
l'aycca. Pemenne ofTHOpOAHBIX CHCTEM JIMHEWHBIX ypaBHEHUN. KpuTepuil CylecTBOBaHUS HETPHU-
BHAJIBHBIX PELICHUMN.

Pa3nes 2. Ji1ieMeHTHI BEKTOPHOM aj1redpsbl

Tema 1. JIuneiiHbIC Omepauy HaJl BEKTOPaMH, UX CBOWCTBA. JIMHEHHBIC KOMOWHAITNY BEK-
TOpOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTD Pa3JIOkKEeHHs BeKTopa 1o 6a3ucy. OpToHOPMUPOBAHHBIIH Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE TIPOU3BEIACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUnCIIeHHE CKAISIPHOTO, BEK-
TOPHOT'O M CMEIIIAHHOI'O MPOU3BECHHII BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneitnsie npoctpancTBa. [lonaTue 6a3uca npocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeoOpazoBanre MaTPHUIIBI THHSHHOTO ONIEpaTopa IMpH repexoe ot basuca k 6azucy. Coo-
CTBEHHBIC 3HAYECHUS M COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL.

Pa3gen 3. KoMmiekcHbIE YMCJIA M MHOTOYJICHBI

IToHsATHE KOMIJIEKCHOI'O YHCIIA. CDOpMLI 3aIlIMCH KOMIIJICKCHBIX YHCCII. I[eﬁCTBHH Haad KOMIIJICKC-
HBIMH 4YHUCJIaMU. CDopMyna MyaBpa. H3Bneuenue KOPHA N-OH MOJOKUTEIBHOM CTSIICHH M3 KOM-
IUIEKCHOTO 4YKcia. Pa3moskenne MHOTOWIEHA Ha MHOKHUTEIM. OCHOBHAS TCOpCMa anre6pbl.

Pa3nes 4. AHaJMTHYeCKasi TeOMeTpPHA

Cucremsl koopauHar. JlekapToBbl IPSAMOYTOJIbHBIE KOOPAUHATHI HA INIOCKOCTHU U B IIPOCTPAHCTBE.
[Tonsapuas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble U JIOCKOCTH

PaznuuHble TUITBI ypaBHEHUH IJIOCKOCTU M YpPAaBHEHHH NPsIMOH (Ha MJIOCKOCTH U B IIPOCTPAHCTBE).
Brruncnenue paccTossHAN MEKy IBYMs TOYKaMHU, TOUKOW U IIPSIMOM, TOYKOH U INIOCKOCTBIO.
Borunciienne pacCTOsHUSA MEXY CKPELIMBAIOIIMMHUCS IPSIMBIMHU.

Brruncnenue yrioB Mexy IByMs NPSMBIMU, IIPSIMOU U IIJIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOI0 MOPSAIAKA

Kpussie BTOpOro nopsjka, ux reoMeTpU4ECKUe CBOMCTBA U ypaBHeHMs. [ [puBeeHne KpuBoil BTO-
pOro nopsika K KAHOHH4ECKOMY BHUJLY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Topsiaka. KaHoHMYeckne ypaBHEHUS CPEphl, SJUTUIICONIA, KO-
Hyca, rurniepoosonia, napadboaona.

3.4. TemaTHKa NPAKTHYECKHUX 3aHATHI 10 JUCHUILINHE «JInHeliHas ajaredpay»

Ne 3ansaTus Tewma 3ansaTHA

1 Pa3nes 1. DnemeHnTsI JTHHeliHOM anredpbl. Matpulisl, AelicTBUS
HaJ{ MaTPULIAMH.
Onpenenureny, UX CBOMCTBA U BblUMcIeHHE. MaTpruuHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHUH.
3 OOpatHasi MaTpHLa U €€ BBIYHUCIICHUE.
CucreMbl TMHEWHBIX aNredpandeckux ypaBHEHUN, OCHOBHBIE 10~
4 HATUSA U ONpeJelieHus. Pelienne cucteM JIMHENHBIX ypaBHEHUI
meTtooM Kpamepa, MeTo10M 00paTHOM MaTpHIlbl
Pemenue cucrem nmuHenHbIX ypaBHeHU MeToioM ["aycca. Panr
matpuusbl. Teopema Kponekepa — Kanemn.
Merop ['aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEUHBIX YPABHEHU.
OnHOpOIHBIE CUCTEMBI JIMHEHHBIX YPABHEHUI.
Pa3nes 2. DiieMeHTHI BeKTOPHOM ajredpbl.Bekropsl. JInHeliHbIe
OIEpalMM HAJl BEKTOPaMH, UX CBOMCTBA. JINHENHOE TPOCTPAHCTBO
7 reoMeTpHYEeCKHX BEeKTOpOB. IIoHATHE IMHEIHON KOMOMHAIIMY BEK-
TOPOB. JINHEWHO HE3aBUCHMBIC U JIMHEWMHO 3aBHCHUMBIE CHCTEMBI
BEKTOPOB.
[TonsaTtue 6a3uca npocTpaHCcTBa FeOMETPUUECKUX BeKTOpoB. Koop-
8 IUHATHI BekTopa. OpToHOpMHUpOBaHHBIN 0azuc. KommHeapHOCTb,
OpPTOTrOHAJILHOCTH U KOMIUIAHAPHOCTh BEKTOPOB.
CxkassipHO€E IPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTOpHOE TpOU3BENEHNE ABYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CwmenanHOe MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BhI-
yuciaeHne o0beMa napasuienenunesia i nupamMmubl. Y cioBHEe KOM-
10 IJIAHAPHOCTH BEKTOPOB. BhIUnCiIeHNE CKAISIPHOrO, BEKTOPHOTO U
CMEIIAHHOTO NIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpAUHATAMU
B OPTOHOPMHMPOBAHHOM 0azuce.
Jluneitnble npocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOro npo-
CTPaHCTBA.
Marpuna nepexona ot 6a3uca k 0asucy. IIpeoOpa3oBanue koop-
JMHAT BEKTOpa NMpHU M3MEHEeHuH Oasuca. JIMHEHHBIE OmepaTopshl,
necTBus ¢ JIMHEeHHbIMU ornepatopamu. CoOCTBEHHbIE BEKTOPHI U
CcOOCTBEHHbBIE 3HAYECHUS] MATPHLIbI

11

Pa3znen 3.KommiekcHble 4YmcjIa M MHOIOWIeHbl MHOXECTBO
KOMIUIEKCHBIX uKcen. DOopMbl 3alMCU KOMIUIEKCHBIX yucen. Jlei-
CTBHS HaJl KOMIJICKCHBIMH ynciaMu. Pa3inokenne MHOroiIeHa Ha
MHOXHTEJIH, OCHOBHAS TEOpEeMa alreOpbl

12

Paznen 4. AHasiMTHYeCKAs1 TeOMETPUs

CucreMsl kKoopauHaT. Pa3nuyHble TUITBI ypaBHEHUN IIIIOCKOCTH

14 Pa3znuuHble THIIBI ypaBHEHUH IPSIMOM HA INIOCKOCTY U B IPOCTPaH-
CTBE

15 B3anMHOe pacnosiokeHue NpsMbIX Ha IUIOCKOCTH M B IPOCTPaH-
cTBE. BbIuncienue paccTosHUN MKy IBYMsI TOYKAMH, TOYKOU U

13




npsiMoi. Beruncnenue paccTosiHUSI MEXy CKPELIMBAIOLIUMUCS
IpSAMBIMU. B3auMMHOE pacIioyioKeHue IIOCKOCTe. Brruncinenue
pacCTOSHUN MEXAY TOUYKOU U INTOCKOCTBIO

16 Kpussie BTOporo nopsiika ux reOMeTpu4eCcKre CBOMCTBA. Y paBHe-
HUS 3JutnIca, TanepOoisl, mapadons O0miee ypaBHEHHE KPUBOU
BTOpOro nopsjaka. IlpuBeaenne KpuBoil BTOpOro nopsjika K KaHo-
HUYECKOMY BUy. [IoBEpXHOCTH BTOPOro NOpsiIKa

N —

4. Y4eOHo-MeTOAMYECKOE U HHPOPMALIMOHHOE 00ecreueHune

4.1. HopmarTusnbie 1okymMeHTbl 4 'OCTbI

®I'OC 20.03.01. «Texnochepnas 6e3omacHOCTHY.2020.

AkaneMudeckuil yueOHbIH miaH no HanpasieHuto noarotosku: 20.03.01 Texnochepnas 6e3-
onacHocTh. [Tpodmmm: «I[IpupomooxpaHHbie OMOTEXHOIOTHI», « IKOJIOTUYECKAs U IIPOU3BO/I-
cTBeHHas Oe3onacHocTh». Dopma oOyuenus — ounas. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CtpaTerun HayqHO-TEX-
HoJioruyeckoro passutus Poccuiickoit denepanum».

[Ipuka3 MunucrepcTBa oopazoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsaka NpUMEHEHUs] OpraHU3alUsaIMH, OCYILIECTBISIOIIMMU 00pa3oBa-
TEJbHYIO JIEATEIIbHOCTD, 3JIEKTPOHHOT0 00yU€HUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHbIX TEXHO-
JIOTUH IpU pealin3aluy 00pa30oBaTeIbHbIX IPOrPaAMM»».

4.2. OcHoBHas JUTEpaTypa

3abonotckuit B.C. Jluneiinas anrebpa v aHaauTHYECKas reoMeTpust (yueOHbIH KOMILIEKC):
yuebHoe nocobdue, 2-e uza. Crep. M.: 3g-so MHOPA-M, 2022. 309 c. (Briciee o6pa3oBa-
Hue: OakajaBpuar).

Cupotuna UK. Jluneiinas anrebpa 1 aHaTUTHYECKas TEOMETPUS: HHTEPAKTUBHBINA KypC:
yuebHoe nocobue s By3oB. CII6, M3n-o Jlans, 2022. 180 c.

Kypc nexuuii mo nuneiHoi anredpe U aHaATUTUYECKON TeoMeTpuu: yueoHoe nocodue. // Kyn-
psasueB b.1O., Matsm B.J., Tlokazee B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHslii pecypc. |

4.3. JlomosHMTe/bHAasi IUTEPaTypa

KpaTtkuii xkypc BbIclIell mMaTeMaTuKu [DJIEKTpOHHBIA pecypc]: yueb. - DIeKTpoH. AaH. -
Mocksa:  Jamkos u K, 2017. - 510 «c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

3yoxos B.I'., JIsxoBckuii B.A., Maptsinenko A.W., Munocues B.b., [lymkaps E.A. Kypc ma-
TEMaTHKU 7151 TEXHUYECKUX BBICIINX Y4eOHbIX 3aBenenuit. Yactu 1-4. M.: MI'1Y, 2012. 400
IK3.

Wneun B.A., Tlo3nsk D.I'. Ananmmrrdeckas reomerpust. M.: Hayka. ['maB.pen-us pusmko-ma-
TeM.JIuT-pbl, 1988. 224 c.

bexnemumes, J[.B. Pemenne 3amau u3 Kypca aHaIMTUYECKONM T'€OMETPUM M JIMHEHHOMN all-
reOpsl [ DNIEeKTPOHHBIHN pecypc]: yuel. mocodue - INeKTpoH. AaH. - MockBa: @uszmariut, 2014.
- 192 c. [Pesxxum moctyma: URL: https://e.lanbook.com/book/59632. - 3armn. ¢ a3xpaHna. ]

4.4. DieKTpoHHBbIe 00pa30BaTebHbIE PeCypPChI

HpOBeI[eHI/Ie 3aHITHI U aTTeCTaI_II/Iﬁ BO3MOXXHO B JMCTaHIITMOHHOM (bopMaTe C IPUMCHCHHUEM CHU-
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

CTEMBbI JUCTaHIMOHHOrOo oOyueHus yHuBepcurera (C/1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTnKa» JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazpenam
POTPAMMBI:.

Hazanue OOP

Jlunelinas u BekTopHas ajnredpa
AHanTHYeCKasi TeOMETPUS
Jlunelinas anrebpa U aHAJINUTH-
4eCcKasi FEOMETPHS

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

Pa3zpaborannsie JOP BKIIIOUAIOT TPEHUPOBOYHBIE I UTOTOBBIE TECTHI.
[opsimok mpoBeeHust paboOT B IMCTAHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIBHBIMH PaCIIO-
PSOKEHUSIMH TTPOPEKTOpa MO y4eOHOU paboTe /Ui HEHTPOM Y4eOHO-METOINYECKON padOoThI.

Kaxplii cTyneHT oOecrieueH WHIWBUIAYAbHBIM HEOTPAaHUYECHHBIM JIOCTYIIOM K JIEKTPOHHOU

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHTepHeT-pecypChl BKIIOYAIOT YI€OHO-METOAMYECKUE MAaTePUANBI B 3JIEKTPOHHOM BHJIC, TIPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pasznene: «l{eHTp MareMaTHuecKoro 00pa3oBaHuUs

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

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

[Tose3nble yueOHO-MEeTOAMYECKHE U HHPOPMAIIMOHHBIC MaTepUabl IPECTABICHBl Ha CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nH(GOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHON ceTH « HTepHET» ISl OCBOCHHUS

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

4.5. JIuIleH3MOHHOE H CBOOOIHO PACTIPOCTPaHsAeMO€e MPOTrPaMMHOe

o0ecrnieueHue
Ne| HaumenoBanue | Pazpadoruux I1O JocTynHocTh Ccbliika Ha Equnblii peectp
(mpaBoobJiaga- (JIMII€eH3HOHHOE, | POCCHMHCKHX MPOrpaMm s
TeJIb) cBo0oaHo pac- | IBM u B/l (npu Hamu4nn)
NpocTpaHsgeMoe)

1 [ AstraLinuxCom [OOO JInmeH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433

TEXHOJIOI'M" 75

4.6. CoBpeMeHHbIe NIpodeccoHaTbHbIE 0a3bI JAHHBIX U HH(OPMALHOHHBbIE CIIPa-
BOYHbBIE CHCTEMBI


https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYIHBIX /IJISl OCBOEHUSI I CHMIJIMHbBI:

HanmenoBanue Ccbuika Ha pecype HJocTynmHocrs

HNudopManmoHHO-CIIPABOYHbIE CHCTEMBI

Jocrtynna B cetu UH-
https://stackoverflow.co
StackOverflow / TepHeT 0e3 orpaHuye-
m
1302071

Wnpopmarmonnsie pecypeet Cetrt | http:// www.consultant.ru | JlocTymHo
KoncynsrantlIntoc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BBICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JloctynHo

JIEKTPOHHO-0HO0JIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TEepHeT 0e3 orpaHuye-

HUUI
IPR Books https://www.iprbookshop | Joctynna B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

HUUI

IIpodeccnonanbubie 0a3b1 JAHHBIX

baza naHHBIX Hay4HOIl SJEKTPOH- http://www.elibrary.ru JloctynHo
HOI OMONMMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JJoctynHo
nuTeMarnyeckas pedeparuBHO-O0MO-
muorpaduyeckas u
HayKoMeTpuueckas (0ubmmomerpu-
yeckasi) 0a3za JaHHBIX

5. MaTtepuajibHO-TeXHHYEeCKOe o0ecrnevyeHne TUCIUIINHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTEeTa 00ecrieunBaeT MPOBEACHNE BCEX BUOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM TUIAHOM, U COOTBETCTBYET JEHCTBYIOIINM CAaHUTAPHBIM H
IPOTHBOIOYKAPHBIM IPABUIIaM H HOPMaM.

Kadenpa «MaremaTika» He pacrnonaraeT COOCTBEHHBIM ayTUTOPHBIM (OHIOM M HCIOIb-
3yeT yueOHbIe ayAUTOPUH U3 0011ero (POoH1a YHUBEPCUTETA.

[Tpu HeoOX0AUMOCTH /JISl IPOBEICHHSI HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHI HCIIOIB3Y-
IOTCSIKOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

6. MeToaguveckne peKOMeHAAI N

6.1. MeToauueckne peKOMeHAAIUY JIJIsl MPenoaBaTeisi 0 OPraHU3aIuu 00y4e-
HUSA

[Ipexne Bcero, cieayeT 0OpaTUTh BHUMAaHUE CTYJACHTOB Ha TO, YTO MMPAKTHYECKH BECh U3Y-
YyaeMblii UMU MaTepHuall He TpeOyeT Kako-In0o crnenuaabHOl (JOMOIHUTENbHON) MOATOTOBKY U
BITOJTHE MOJKET OBITh YCHEIIHO U3YYEH, €CIIH CTYJCHTHI OyIyT MOCEHIaTh 3aHATHS, CBOEBPEMEHHO
BBITOJIHATH JIOMALIHKE 3aJJaHHsI ¥ I0JIb30BaThCs (IIPU HEOOXOAMMOCTH) CUCTEMOM IIIAHOBBIX KOH-
CyJbTalluil B TEUEHHE KaXKJOro cemecrpa. Bomieniie B Kypc MaTeMaTUKU pa3zieibl SBISIOTCS
KJIACCUUYECKUMHU, B TO KE BPEMS OHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE pac-
IPOCTPAaHEHNUE JJis PEIICHUs] Pa3HOTO poja 3a1a4y BHYTPU CaMOM MaTeMaTUKU U NPUKJIAJIHbIX 3a-
Jad. MIX ocBOeHHME MOMOXKET CTyJE€HTaM JIOTUYECKH BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEIIHO MPUMEHATh HAKOIUIEHHbIE 3HAHUS B NIPO(eCcCHOHAIBHON
JEATEIIBHOCTH.

Heo6xoaumo ¢ camoro Hauana 3aHsATUH PeKOMEHA0BaTh CTYAECHTAM OCHOBHYIO M JIOMOJ-
HUTEJIbHYIO JINTEPATYPY, @ B KOHIE CEMECTPA JaTh CIUCOK BOIPOCOB JIJIsl IOJATOTOBKHU K DK3aMEHY .

Ha nepBoM 3aHSATHH IO AUCHUIUIMHE CIIeTyeT 0053aTebHO MPOUHPOPMHUPOBATE CTYICH-
TOB 0 BHJIE U (hopMe MPOMEKYTOYHOM aTTECTALUU 110 TUCLUILIMHE, CPOKaX €€ IPOBEACHUS,
YCIIOBUSIX JIOMYCKA K IPOMEKYTOYHON aTTeCTallUU, IPUMEHSAEMBIX BUaX IPOMEKYTOUHOTO KOH-
TPOJIS.

N3noxxeHne TEOpEeTHUECKOro MaTepuasna JOJKHO COINPOBOXKAATHCS HUIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH IPENoJaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH [P PEILIEHUH 33a4d HE OTBJIEKAJIU OT TJIABHOT'O: OCMBICIICHUS UJIEU U CYTHU IIPUMEHSI-
eMbIX MeToJ0B. ClielyeT Bcera yKa3blBaTh IPUMEPBI IPAKTUYECKOIO IPUMEHEHHS] pACCMOTPEH-
HBIX Ha 3aHATHUSAX YPaBHEHUH U HOPMYII.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BAHBI MIPETIOIaBaTEeNIEM TaKUM 00pa3oM,
YTOOBI OCTaBaJIOCh BPEMs Ha NEPUOJUYECKOE BBIMOIHEHUE CTYJEHTaMU HEOOJIBIION caMOCTOs-
TEJILHOU PabOTHI B ayJIUTOPUU JIJISl IPOBEPKH YCBOCHUS M3II0KEHHOTO MaTepHara.

IIpenonaBaTens, BeAyIU IPAKTUUECKUE 3aHATHS, JOJDKEH COIIaCOBBIBATh yUeOHO-TeMa-
TUYECKUH IIJIaH 3aHATHUH € JIEKTOPOM, UCIIOJIb30BaTh €AIMHYI0 CUCTEMY 0003HAUEHUH.

[IpenonaBaTemnto cieayeT 10OMBAaTHCS CUCTEMAaTUUYECKOM HENpPEpbIBHOW pabOThl CTYCH-
TOB B TEYEHHUE CEMECTPA, HEOOXOMMO BISBIATH CUIIBHBIX CTYAI€HTOB U IPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOr0 poja OJUMIIMAgaX U KOHKypcax.

CTyzIeHT J0JKEH OUlylaTh 3aUHTEPECOBAHHOCTD MPEIOAaBaTENs B JIOCTHKEHUU KOHEY-
HOI'O pe3ylibTaTa: B MPUOOPETEHHM OOYYaroIMMUCS MPOYHBIX 3HAHUH, YMEHHUH M BIaJCHUS
HaKOIJICHHOHM MH(pOpManuel Uil peeHns 3a1a4d B Mpo(ecCHOHANBHON AeSTeTbHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTUH

Bo3MO3xKHO MpoBe/IcHHE 3aHATHI M aTTECTallui B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
cTeMbl qucTaHimoHHOro 00yueHusi yuupepcurera (CHAO-LMS) Ha ocHOoBe pa3paOoTaHHBIX Ka-
denpoit «MaTemaTuka» 3EKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB (JOP) (cm. m.4.4).

[Topsimox mpoBeneHust paboT B JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH PACIIO-
PSOKEHUSIMH ITPOPEKTOpa MO y4eOHOU paboTe U/WiH HEHTPOM Y4eOHO-METOINYECKON padOoTHI.

6.2. Meroauyeckue yKkazaHusi JJisi 00y4aOIIUXCS M0 OCBOCHUIO
AUCHUTITHHBI

Pa3nes: 3jieMeHTBI JIMHEHHOI aJiredpbl

ManI/I].[bI H OIIpPEaAC/INTEIN. Hpex(z[e BCCTO, CTYHACHT HOJIKCH IMOHATH, YTO MaTpula —
9TO Ta6JII/IIIa YHUCCJI (HpI/Iqu oTa Ta6JII/ILIa MOKET UMCTb OJMHAKOBOC YUCJIO CTPOK U CTOJI6LIOB, a
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MOJKET OBbITh U MPSAMOYTOJIbHOM), @ ONIPEAETUTEIb- 3TO YUCIIO, 3alIUChIBAEMOE B BU/I€ KBAaIPATHON
Ta0JINLBI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIBKO Y KBaJApaTHBIX MATPHLL.

Crenyer o0paTuTh 0CO00€ BHUMaHKE HA ONEPALIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTPHUI]
¥ TIOHATh, KAKUM TIOJIY4aeTCsl OPSI0OK MaTpUIbl — pou3BeaeHusi. OcoOEHHOCTh MaTPUI TAKXKE
COCTOHT B TOM, 4TO POM3BEJICHUE MATPHII HE NIEPECTaHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeNbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIUE 3a/1a4H.

BaxspIM siBiisieTcst moHsTHE 00paTHOM MaTpuiel. Hamo 3HaTh yclioBHE CyIIECTBOBAHUS
00paTHOM MaTpULbI U AITOPUTM ee nocTpoeHus. Ilociie ee BbIYMCIEHUS L1E1€CO00pa3HO AenaTh

IPOBEPKY NPABUIILHOCTH PELIEHHS, BBIIOIHUB ONEPALMIO YMHOXKEHUSA A™'A = E (10JoKHA 1OJTy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Tpu u3ydeHun onpenenuTeneii Haa0 YeTKO YCBOUTH MOHATUS MUHOPA, alredpandecKoro
JIOTIOJIHEHU S, 3HaTh MHOTOYUCIICHHbIE CBOMCTBA onpeaenauTens. st OCBOEHUSI TEXHUKU BbIUUC-
JICHUS ONpEeAeNUTENEH 11e1eco00pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPEENIUTEND BBILLE TPETHETO
MOPSAZIKA, PACKPBITH €0 PA3IUYHBIMU CIIOCOOAMU, MPUMEHSIST Pa3IOkKEeHHE U MO CTPOKaM H IO
cTonbuam. O0paTuTe BHUMaHUE, KAKUE CTPOKHU (CTOJIOIBI) TPEIIOYTUTEIFHEE BEIOUPATH JIJIS pac-
KPBITUS ONIPEAETUTENS, UTOOBI YIIPOCTUTH €ro Beruucienne. Oco6eHHo 3(pPeKTUBHO BBIUKCICHHE
OTIPENICIIUTEIIS C TIOMOIIBIO AJIEMEHTAPHBIX MPEOOPa30BaHMA, IPUBOISIINX €T0 K TPEYTrOJIbHOMY
BU]TY.

[Tpu u3y4yeHnn pemeHni cCucTeM JTHHEHHBIX anreOpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHE, IPEXK]IE BCEr0, HA MOHITHE PEIICHUSI CUCTEMBI U YCIIOBUS CYIIECTBOBaHUS pelle-
HUW B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXy PAaHTOM MaTpPHIIbl, PAHTOM PACHIMPEHHOM MATPHUIIBI
CUCTEMbI M YHCJIOM HEM3BECTHBIX M ypaBHeHM. OOpaTuTe BHUMAaHHUE HA YCIOBUS IPUMEHECHHUS
dopmyn Kpamepa u meroma oOparHoil MaTpuIilsl. BHUMaTenbHO pa3OepuTe MpUMEpHl PEIICHHS
MIPOU3BOJIBLHBIX CUCTEM JIMHEHHBIX aaredpanyecKkux ypaBHeHUU metofoMm ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOIHBIX IIEPEMCHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aJiredpbl

[Ipu m3yueHuu naHHOW TeMbl OOpaTUTEe BHMMAaHHUE Ha JIMHEHHBIC ONEpalliy HaJ BEKTO-
pamu, Ha TTOHSTHS JIMTHEHHOW HE3aBUCHMOCTH U JIMHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha (yHIaMeH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
YKEHHUE BEKTOpa 1o 0a3ucy.

3HaTh OonpeeeHrue, FEOMETPUUYECKHE CBOMCTBA CKAISIPHOT0, BEKTOPHOT'O U CMELIAHHOTO
IIPOM3BEICHUS BEKTOPOB, (POPMYJIBI U151 X BBIYMCICHHUS B BEKTOPHON M B KOOPIUHATHOM (hopMe.
O0s13aTeNbHO 3HATH U YMETh IPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HapHOCTH BEKTOPOB.

Pa3nesi: kKoMIUIeKCHBIE YHCJIA 1 MHOTOUYJIEHbI

B sTom paznene, npexie BCero, Halo MOHATh, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PACIIH-
pEeHUEM MOHSTHS AEUCTBUTEIbHBIX YHMCEN, 3HaTh ONpeAeIeHUEe U TpU (HOPMBI 3allMCHU KOMILIEKC-
HOTO yKcha (anredpanvyecKyro, TPUrOHOMETPUYECKYIO U MOKa3aTeIbHYIO0), TEOMETPUUECKYIO MH-
TepIpeTaNI0 KOMIUIEKCHOTO YMCIa U B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE MEXKTy MHOKECTBOM
KOMIUIEKCHBIX YUCENl U MHOXXECTBOM TOUYEK KOMIUIEKCHOW IUIOCKOCTH. 3HATh (hopmMyiy Ditnepa.
KomrnekcHple yncna MOXKHO U300pakaTh € MOMOLIbIO BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
[ToaToMy omepanuu CI0KEHHs U BBIYUTAHUS KOMILIEKCHBIX YHCEI MOTYT ObITh CBEJICHBI K OIepa-
UM CJIOKEHHS M BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINOIHATH ONEPAaLlUd YMHOKEHHS, I€JICHUS, BO3BEICHHUS B ITOJOKHU-
TEJIbHYIO CTENEHb KOMIJIEKCHBIX YHCEJ, 3allMICAHHBIX B TPUTOHOMETPUUYECKON (popme, n3Biede-
HUS KOPHS N-OM CTENEHU M3 KOMIUIEKCHOTO YMCIa.

CnenyeTr oOpaTuTh BHUMaHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHUCEIl SIBJISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast airebpandeckas ornepamus Hajl KOMIUIEKCHBIMU YUCJIaMU HE BBIBOJIUT
3a TpezieIbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuuHbie BUbI Pa310KEHUS] MHOTOUJIEHA HA MHOKUTEIH ISl CIIy4aeB, KO-
I71a CpeI KOpHEH MHOTOUJIEHa MOTYT OBITh KpPAaTHBIE, KOMIUIEKCHBIE KOPHHU. DTH CBEJICHHS OyIyT
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HCIIOJIB30BATHCA, HAIPUMECP, B HHTCIPAJIBHOM HMCYUCIICHHUU IIPH BBIYHUCICHHUHW HHTCIPAJIOB OT
IpOOHO-palMOHANBHBIX (DYHKIMHA, IPYU PELIICHUN JTMHEHHBIX OJHOPOIHBIX IU(dEepeHITHaTEHBIX
YpaBHEHUU N-T0 MOPAIKA C TOCTOSIHHBIMU KO3 PHUIIEHTaMHU.

Pa3nen: AHaaMTHYECKAsA TeOMeTPUA

[Tpu u3yueHun aHATUTHYECKON FeOMETPHUH CIIeAYeT, MIPEXKIE BCEro, MOHATh, YTO €€ 3aJaueil sB-
JACTCA U3YUCHUC T'COMCTPHUICCKUX 00BEKTOB IIpu oMo aHAIUTUICCKUX MCETOJ0B anre6p1)1 n
MaTeMaTHYeCKOT0 aHalu3a. B 0cHOBE Takoro moaxoa JeKUT METO KOOPIMHAT, BIIEPBbIE CUCTE-
MaTH4eCKH npuMeHeHHbIH P. Jlekaprom. OCHOBHbBIE MOHATHS F€OMETPUH (TOUKA, IpsIMast, MJI0C-
KOCTh) SIBIIIIOTCSI HEONPEACIIEMbIMH, U U1 UX OMUCAHUS MPUMEHSETCS aKCUOMATUYECKUN Me-
TOAH, HOSBOJI?[IOIIII/Iﬁ YCTAaHOBUTBH B3aUMHO OAHO3HAYHOC COOTBECTCTBUC MCKAY MHOXKCCTBOM TOYCK
IPsIMON U MHOKECTBOM JICHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPJIUHAT.
Hazo geTko ycBOUTh pasinuuHbie GOPMBI YPAaBHEHUH MPSMOI U TNIOCKOCTH YMETh EPEXOAUTH OT
onHO# Qopmbl Kk apyroi. CienyeT OCMBICIUTh U YCIEIIHO MPUMEHSITh PEIICHHS KIaCCUYECKUX
3aJga4d aHAITMTHYECCKON reoMCeTprun O B3aMMHOM PACIIOJOXKCHUHN MPAMBIX U HJIOCKOCTGfI, YMCTb
OTIPECIIATh YIJIbl M PACCTOSHUSA MEX]Y Pa3IMYHBIMU F€OMETPUUECKUMU O0BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHUE, YTO YCIIELUIHOE U3yUYeHUE AUCUUILINHBI « JIuHelHas anreOpay,
npuoOpeTeHrue He0OXOIUMBIX KOMIIETEHIIUN, YMEHUHN U HABBIKOB BIIQJICHUSI MAaTEMaTHUECKUM arl-
naparoM TpedyeT OT CTYJISHTOB OOJBIIONH CaMOCTOATEIbHOU padoThl. OOpaTUTE BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C YU4E€OHBIM ILja-
HOM, 0oJIbIIIE YHCIIa JaCoB, OTBOAUMBIX Ha BCC BU/bI Ay IUTOPHBIX 3aHSITUN.

7. ®OH/ OLIEHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEICTB MpeacTaBieH B [Ipwioxkenun 2 Kk pabodel mporpaMMe W BKIIFOYACT
pasaensr:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB O0yUEHUS

2 IlIkaya ¥ KpUTEPHUH OIICHUBAHUS PE3YJIBTATOB O0YUICHUS

3. O11eHOYHBIE CpeaICTBa

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexxyTouHas aTTecTalus
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Ilpunooswcenue 1

TemaTn4yeckunii JIaH COAEPKAHUS TUCHUILINHBI «J/InHelHast anreOpay» M0 HANPABJIEHUIO MOATOTOBKHU
20.03.01 «Texnocepnas 0esonacHocTo»IIpoduian:

«IIpupoaooxpaHHbie OMOTEXHOJIOTHN,

«IK0JI0THYECKAs U TPOU3BOACTBEHHAS 0€30M1ACHOCTDHY

(0axanasp)
®opma 00y4eHHUS — OYHASA
I'ox npuema 2023/2024
Buabl yueOHol padoThl,
BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTe/IbHOIH padoThI ©opmbl
o = ; aTTecTa-
5 a0oTy CTYAeHTOB CTYJAEHTOB
Paznen § 5 p y crya ’ ya 1117001
3 = U TPYA0EMKOCTH B Yacax
n/n CP | KC
J | I/C | JIab C P K.P. | K.II. | PI'P | Pegepar | K/p | D 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI JIMHEHHOM aJI-
1.1 | redpbl MaTpuiisl, 1eHCTBHS HAJ MaTpPH- 1 3 2 2 3
aMu.
OmnpenenuTeny, UX CBOWCTBA M BBIYHCIIE-
HHe. MaTpuyHas 3alHCh CUCTEMBI JIMHEH-
1.2 | hix o 1 4 2 3 +
YpaBHECHUMU.
Bruiaua saxanunii PI'P Ne 1 no jimneiinoi
ajareope.
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1.3

OOparHas MaTpula ¥ €e BeIuuciaeHue. Mar-
pUYHas 3aluCh CUCTEMbI JIMHEWHBIX ypaB-
HEHUU.

1.4

CucTeMbl TUHEWHBIX alNTre0pandecKux
YpaBHEHUH, OCHOBHBIE ITOHATHSI U ONpEie-
neHus. Pemenue cucrem JIMHEMHBIX ypaB-
HeHuit metooM Kpamepa, metogomM oopart-
HOW MaTpUIIbI

1.5

Pemenue cuctem JTMHEHHBIX ypaBHEHUI
meronoM ["aycca. Panr matpunel. Teo-
pema Kponekepa — Kanemiu.

1.6

Merop ['aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMbI JINHEWHBIX YPAaBHEHUM.
CamocrosiTesbHast pabora Nel B ayauro-
pUM 10 JMHEHHOH ajaredope

1.7

Pa3nea 2. Bekropsl. Jluneiinbie onepanuu
HaJ BEKTOpAaMH, UX cBOMcCTBa. JInHelHbIE
KOMOMHALIMKU BEKTOPOB. JIMHENWHO He3aBu-
CHUMBIE U JIMHEWHO 3aBUCHMBIE CHCTEMBI
BEKTOPOB.

Boyiaua sagannii PI'P Ne2 1o BeKTOpHOii

1.8

[Tonsitne OGasuca. KoopmuHaTel BEKTOpA.
KonnuueapHoCTh, OpTOrOHANBHOCTD U KOM-
IJIaHAPHOCTh BEKTOPOB.

10

15




1.9

CkassipHO€E NPOU3BEACHUE BEKTOPOB U €TI0
CBOMCTBA. BEKTOpHOE ITPOMU3BEIECHUE IBYX
BEKTOPOB, €TI0 CBOMCTBA.

11

1.10

CMmenranHOe POM3BEICHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruncienue obovema na-
pamenenunena. YcioBUE KOJJIMHEApHO-
CTH, OPTOIOHAJIBHOCTU M KOMIUIAHAPHOCTHU
BEKTOpOB. OpTOHOPMHMpOBaHHBIN Oazuc.
Bbluncnenue ckajlsipHOro, BEKTOPHOTO H
CMEIIAaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JAHHBIX KOOPJAUHATAMH B OPTOHOPMHPO-
BaHHOM Oazuce.

CamocrosiTeibHast padora Ne 2 B ayauro-
PHH 10 BEKTOPHOH ajredpe

12

1.11

Jlunelinbple TpocTpaHcTBa. PasMepHOCTh H
0a3uc TMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0Oaszuca kK Oasucy
npeoOpa3oBaHWe KOOPAMHAT BEKTOpa MpH
n3MeHeHnuu 6aszuca. CoOCTBEHHBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOIO OIle-
paropa.

13

1.12

Pa3nea 3. KommiekcHble 4MCJIa 1 MHOTO-
gjaeHbl MHOKECTBO KOMIUIEKCHBIX YMCEI.
®opMbl 3aMCH KOMIUIEKCHBIX yncel. One-
paIII/II/I Had KOMIIJICKCHBIMU YHCJIAMH. Pa3-
JIO’)KCHHE MHOIOYWICHA HA MHOXKHTEIU OC-
HOBHasl TeOpeMa aureOpsl

14

1.13

Pa3nes 4. AnHannTHuyeckasi reoMeTpHst
Cucremsbl KOOpJAuHarT. Paznmuunbie THIIBI
YpaBHEHHH IJIOCKOCTH

15

16




Bouyiaua saxannii PI'P Ne3 no anajauru-

yecKoOu reoMeTpuu

1.14

Pa3znuynble TUIIBI ypaBHEHH TpAMOI Ha
IJIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3aumnoe pacnonoxeHue npsMbIX Ha I10c-
KOCTH U B IIPOCTpaHCTBE. Boruncinenue pac-
CTOSIHUM MEKIy IBYMs TOYKAMH, TOYKOU U
npsMoi.. B3anmHoe pacnosnoxkeHue mioc-
KOCTel. BpluncieHue paccTosHMM Mexay
TOYKOH U INIOCKOCTBHIO

CamocrosiTeibHas padora Ne 3 B aynuro-
PMH 10 AHAJTMTHYECKOH reOMeTPpHH

17

1.16

KpuBbie BToporo nopsiika ux reomerpuye-
CKME CBOWCTBA. YPABHEHHMS JJUIMIICA, THU-
nepOosbl, mapabonsr OOmiee ypaBHEHHUE
KpuBOM BTOporo mnopsaka. IIpuBenenue
KPUBBIX BTOPOrO IOpsAJKAa K KaHOHHUYE-
ckomy Buay. [loBepxHOCTH BTOPOrO IO-
psIKa

18

®opma aTTecTanum

19-
21

Bcero yacoB nmo gfucuunInHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJ ONEHOYHbLIX CPEJACTB
O AMCIUITJIMHE

«J/Iuneitnas aaredopa»

Hanpasnenue noarorosku: 20.03.01 «TexHocdepHast 6€301MacHOCTDY.

[Ipodpumu: «IIpupogooxpanHbeie OMOTEXHOIOTHI», «IKOJIOrHUYECKasi ¥ MPOU3BOICTBEHHAs Oe3omac-
HOCTBY.

Kadenpa: «MartemaTukay.

1.MeToabl KOHTPOJISI M OLIEHUBAHUSI Pe3yJIbTATOB 00y4eHUsI

JU1st KOHTPOJIsL YCIIEBA€MOCTH M KauecTBa OCBOSHMSI JUCLUILUIMHBI HACTOSIILEH TporpaMMoit
IPEIYCMOTPEHBI CIEIYIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI arTecTauus (IK3aMeH).

2. IIIkaja 1 KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00yUYeHUS

dopmMa MPOMEeKYTOYHOI ATTECTANHM: IK3aMeH

HpOMexcyTqua;[ aTTcCcTanuAa 06yqa101u14xc;[ B (bopMe OK3aMCHA NPOBOJUTCS 11O pE3yJibTaTaM
BBIIIOJIHCHHA BCCX BUIOB yqe6H0171 pa6OTBI, MpeaAyCMOTPCHHBIX y‘{e6HBIM IJIaHOM MO JaHHOM JUCILIH-
IJIMHE, IIPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICI'O KOHTPOJIS YCIIEBACMOCTU B TCHCHUC CC-
MECTpa. OI_IGHKa CTCIICHU JOCTHIXXCHUA O6yLIaIOH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YyJIbTATOB O6y‘leHI/I${ 10
AUCHUIIIMHE ITPOBOAUTCA MPCHIOAABATCIIEM, BEAYIIUM 3aHATUA 110 JUCHUIINIMHEC METOJO0M SKCIICPT-
HOM oneHku. Ilo utoram HpOMe)KYTOHHOﬁ aTTeCTalu 110 JUCHHMIIIINHC BBICTABIACTCA OLICHKA «OT-
JIMYHO», «XO0POoII0», KyAOBJICTBOPHUTCIBHO» UJIN KHCYAOBJICTBOPHUTCILHO).

IxaJja ouneHUBaHUA Onucanmne

BeinonHensl Bce 00si3aTesIbHbIE YCJIOBHSI NOATOTOBKH CTY-
JAEHTA K MPOMEKYTOYHOM aTTeCTAMM,IIPEyCMOTPEHHBIE IIPO-
rpaMMoi JuctMIUIMHBL CTYJEHT JEMOHCTPUPYET COOTBETCTBHE
3HAaHUM, YMEHUH, HABBIKOB II0OKA3aTeNsIM, IPUBEJCHHBIM B Ta0-
OtnnuHo JWIAX, ONEpUpyeT NPUOOPETCHHBIMH 3HAHHUSAMH, YMEHUSIMH,
HAaBBIKAMM, IIPUMEHSIET UX B CUTyallUsX IOBBILICHHOW CIOKHO-
ctu. Ilpm 3TOM MOryr OBITH JONYIIEHbl HE3HAUUTENIbHBIE
OIMOKH, HETOYHOCTH, 3aTPyIHEHUS IpH TEepeHOCe 3HAHUN U
YMEHU Ha HOBBIE, HECTAHIAPTHBIC 3a/1a4N.

BrinonHensr Bce o0si3aTe/ibHbIE YCJOBHSI MOATOTOBKH CTYy-
JeHTa K IPOMEKYTOYHOM ATTeCTAUUM,TPEAYCMOTPEHHBIE MPO-
rpaMmMoi TUCHUIUIMHBL. CTyIEHT JEMOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HABBIKOB MOKA3aTeJsIM, NMPUBEJICHHBIM B Ta0-
JUIAX, OMIEPUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMHU,

Xopomo
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HaBbIKaMHU. B TO ke BpeMs IpyU OTBETE JONYCKAET HECYILIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJ]a4l PEIIACT C HEJIOYETaMHU, HE BIIUSIO-
IIMMU Ha OOIIUI X0 pelIeHusI.

Y 10BIETBOPUTEIILHO

BrinonHensl Bce o0si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTYy-
JeHTA K MPOMEKYTOUYHOM aTTecTAlMU,IPEyCMOTPEHHBIE ITPO-
rpaMmoi TuCHUIUIMHBL. CTyIEHT JEMOHCTPUPYET COOTBETCTBUE
3HaHWM, YMEHHM, HaBBIKOB MOKA3aTelsiM, PUBEJICHHBIM B Ta0-
JUIaX, OMepUupyeT NPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMHU,
HaBbIKaMu. Ho moka3bIBaeT HernyOOKue 3HaHUS, IPU OTBETE HE
JIOITyCKaeT IrpyObIX OMIMOOK WM MPOTUBOPEUYU, OJTHAKO B op-
MYJIMPOBaHUM OTBETA OTCYTCTBYET JIOJKHASI CBSI3b MEXJY aHa-
JU30M, apryMeHTalMell U BbIBOJAMH, B PELICHUU 3a]a4 MOTYT
coJiepkaThCes rpyOble omnoOKu. 11 moaydeHus MpaBUIbHOTO OT-
BeTa TPeOYIOTCS YTOYHSIOUIUE BOIIPOCHI.

HeynosnersopurensHo

He BbImonHEHbI 00s13aTejIbHbIE YCJIOBHSI MOATOTOBKH CTY-
JeHTa K TPOMEKYTOUYHOW AaTTECTAIMHU, IPECIyCMOTPCHHBIC
nporpamMmoit aucuuiuinabl, UJIW cTyseHT nIeMOHCTpUpYET He-
MIOJTHOE COOTBETCTBHE 3HAHUM, YMCHHI, HABBIKOB TPUBEJICHHBIM
B TaOIHUIIaX, TOMYCKAOTCS 3HAYNTEIIBHBIC ONIHOKH, TIPOSBIISCTCS
OTCYTCTBHE 3HAHHWH, YMCHUI, HABBIKOB IO PsIy IOKa3aTeseH,
CTYJCHT UCHBITHIBACT 3HAYUTEIBLHBIC 3aTPYAHCHHS TIPH OIEPH-
POBaHWY 3HAHUSIMHA U YMCHHSIMH.

3. OueHo4YHbIE CPEACTBA

HaumenoBaunue
OLIEHOYHOT'O CpelI-
CTBa

IIpencrasiienue one-
HOYHOT'O CPEZCTBA B
DOC

Kpatkas xapakrepucTiKa OlEeHOYHOTO
cpencTaa

1 Kontposnbnas (ca-
MOCTOSITEIbHAST)
pabora

(KP)

CpencTBo MpOBEPKH YMEHUU MPUMEHSTh
MOJTyYEHHBIC 3HAHUS JIJISl PEIICHHS 3a]1a4
OTpEeACNIEHHOr0 THMa MO TeME I pa3-

neny

KonTtponbHble 3a1a-
HUs (TIpUMeED)

2 | PacuetHo-rpadu-
yeckas padora

(PT'P)

CpenctBo MpoBEpKU YMEHUIH MPUMEHATH
MOJIy4YEHHbIE 3HAHUS 110 3apaHee OIpejie-
JICHHOW METOJUKE JUIs pElIeHUs 3aad
WIK 33J]aHUd 10 MOAYNIO WM JUCIH-
TUTMHE B LEJIOM.

Komiuiekt 3amanuii
JUTS BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThI

VYerHbll onpocco-
OeceoBaHue,

Cpe,Z[CTBO KOHTPOJIsA, OPraHn30BaHHOC KaK

Bormpocsl o
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(YO) CrielMalibHas Oece/a MmeIaroriaeckoro pa- | TeMam/pasjesaM Juc-
0OTHHKA C OOy4YarOIIMMCSl HA TEMBI, CBS- LUILIHHBI
3aHHBIC C U3y4aeMOU TUCIUILTMHOM, 1 pac-
CYMTAHHOE HAa BBISCHECHHE 00beMa 3HAHHM
o0yyJaroIerocs mo onpeaeicHHOMY pas-
JIeTy, TeMe, po0JIeMe | T.11.
Cucrtema cTaHAapTU3UPOBAHHBIX 3a/IaHHM,
Tect [TO3BOJISIOIIAS aBTOMAaTHU3HUPO-
(T) BaTh MpOLENypy U3MEPEHUS] YPOBHS 3Ha-
HUI 1 YMEHUHOOy4aromerocs.
5 | Dk3amenanuonnbie | CpeCTBO NPOBEPKH 3HAHUHM, yMEHHH, | DK3aMeHAIIMOHHbIC
OMJIETHI HaBBIKOB. MOKET BKIIFOYATh KOMIIIIEKC T€O- | OMJIETHL
(OB) pPETHUYECKHX BOMPOCOB, 3aJa4, IPaKTUYC-
CKHX 3aJIaHHi.

Bapuant Tecra

3.1. Texkyuuii KOHTPOJIb

OrieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIBHBIE BOITPOCHI
U 3aJlaHus B popMe OIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOCHHS 00yUalOIIMMUCS Pa3esioB
JUCLUIUIUMHBL, ipueM PI'P.

Coaep:xanue pacueTHO-rpaduyecKoii padoThbl.

PacuerHo-rpaduueckas padora Nel no JinHeliHoii anredpe.

Kpatkoe conepxkanue pacueTHO-rpadudeckoit paboThI:

Matpuubl u onpenenutend. Pemienrne cucteM JUHEHHBIX anreOpandeckuX ypaBHEHHH MeEToqamMu
I"aycca, Kpamepa u oOpaTHOIT MaTpHUIIBL.

PacuerHo-rpaduueckas padora Ne2 nmo BeKTOpHOii ajiredpe.

Kpatkoe copepxanue pacueTHO-rpaduuecKoil paboThl:

Bekropsl, gericTBus Haj BekTopaMu. CKallsipHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BEICHNUS BEKTOPOB.
PacyeTrHo-rpaduueckas padora Ne3 mo aHaIMTHYECKOI reOMEeTPHH.

Kpatkoe copepxanue pacueTHO-TrpaduuecKoil paboThl:

PaznuuHble BUJIBI YpaBHEHMM NPSIMOU U INIOCKOCTU. B3auMHOE pacrosnoKeHne NpsMbIX Ha IJIOCKO-
CTH, MJIOCKOCTEH B MPOCTPAHCTBE.

KoMmmiiekT 3apanmii
JJiS1 BBINIOJIHEHHS1 pacueTHO-Tpaduyeckux padot (PI'P)
1o AucHuIUiuHe «JInHeiHas ajaredopay»

PI'P Nel, yactsp 1
-1 1
3ananue Nel. Jlanbl Matpunbsl A = :/ 1 3

Bomonuuts aeiicteus; A +8BT .
3aganue Ne2. TIpoa0/KKUTh JaHHOE MaTpuiHOe paBeHcTBO (24 +3B)? —4A4% —6A4B =...

H IIPOBCPUTDH €T0 JJIA MATPUILL Awn Bu3 IepBoOro  3agaHusd.
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3ananue No3. BeI4ucCIUTh ONpeAenuTeNb IByMsI CIIOCO0aMu: Pa3ioKEeHHEM IO MEPBOM CTPOKE U
pa3I0KEeHUEM I10 IIEPBOMY CTOJIOITY.

1 0 -1 2
02 1 -1
I 1 -1 1}
1 1 -2 1

3ananue Ne4. Jlns naHHOM MaTpUIbl HATH 00paTHYIO MaTpuily. Caenarh IpoBEpKY.
( 1
| 1
\-1

Bajanue NoS. Perute matpuunoe ypaBHenne AXB = C (maiiti X). Caenatsh npoBepKy.

A_(—l 2\|' B_(s 4) (0 4)
2 1) 3J; C:L—S’ 3)|'

3ajganue Ne6. Haiitu panr MaTpuiibl.

(1—1237)

0 2
I ol
2 3

0 5 43 1
238915||
3 -8 2 6 20

PI'P Nel, 3agaHusi o penieHHMIO CUCTeM JIHHEHHBIX ajJredpanyeckKnux ypaBHeHMil
3apanue Nel. Pemnts cucremy metoniom Kpamepa. Caenatb npoBepky.

Xi+4x—x3 =-2
2%, +2x,+3x, =7
[3xl+6x2—2x3 =1

3ananue No2. Pemuth cucremy u3 Nel MeTogoM oOpaTHON MaTpUIIbI.
3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3amanue Ne4. Pemuth HEOTHOPOIHYIO cucTeMy MeTosioM ["aycca. Haiitu oOriee pemeHue u 4act-
HOE pelleHueE.

Xti+x2+2x3+3x4=5
3x, +2x, —4x; - 2x,=1
| 5x +4x, + 4x, =11

3amanue NoS. Pemmuth ogHOpoaHYyIO cuctemy MetoaoM ["aycca. Haiitu o6mee pemenne u @CP.

[2x1 +6x2 —9x3 —9x4 =0
4x, —5x;+x, =0
3% 13y, —7x, —4x, =0

X
|y —=3x, +2x; +5x,=0
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PI'P Nel, yactp 2
3ajanue Nel. [TokasaTh, 4TO BEKTOPBI 71, N, p 0Opa3yloT 6a3yC B IPOCTPAHCTBE H PA3IOKUTh
BeKTOp @ 10 3tomy Gasucy: m =(1,—-1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—4,13).

3aganue No2. J[aHbl BEKTOPBI 71 U 711 . BBIICHUTH — KOJJTMHEAPHBI JIX BEKTOPBI d U b .

i =(28,-8,8),i=(-21,6,-6), @=2m+7,b =27 — .
VAN

Jecmn || =632, |71|=2, (m,n) =135, @=6n—m.

3aganue Ne3. Haiitu |C_l
3aganue Ne4. Jlan A ABC .Haiitu £ B,ecnimn A(1;-1;2), B(3;3;2), C(7;1;2).

3amanue NeS. Ilpu kakux "Xx' BEKTOpBl d U b_HepHGHZ[I/IKyJIﬂpHI)I?
a=(0;1;-4),b =(x-3;12; x).

Bajiarme No6. Haiitu rurommap mapaiesnorpaMmma, OCTPOSHHOTO Ha BeKTopax «a u b .

A
ﬁ‘:?’a(man—):

A e o _ T
a=2m-5n,b =m+n, —.

m| =12,

3amanue No7. Haiitu nmnomaas Tpeyroasauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ayjanue No8. JlaHbl BEKTOpBl @, b, ¢ . BBIACHUTH — KOMILTaHAPHBI JIK BEKTOPHI. ECiin BEKTOPHI He

KOMILJIaHAapPHBI, TO HaNTH 00BEM mapaiiCICIumIicia, IOCTpPOCHHOI'O HAa BEKTOpax C_l, b N C_ H o1pceac-

JMTBH — KaKyl0 TPOWKY OHU 00pa3yIoT.
a(1;-135), b (2;4,-2), € (3;0;1) .

3ananue Ne9. Jlns nuHelHOTO oniepaTopa A 3aaaHbl 00pa3bl 0a3UCHBIX 3JIeMeHTOB Ae,, Ae,, Ae,

. 3anmcars Matpuiy oneparopa A B Oaszuce e, e,, €; U HaiTu oOpas3
JJIEMEHTa X .

Ae, =7e, +3e, —2e,, Ae, =e, —e, +4e,, Ae, =2e +2e, +3e;,
xX=2e —4e, +e,.

3ananue Nol10. Hailitu coOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI TMHEHHOTO orepaTopa,
3a1aHHOTO B HEKOTOPOM Gasuce Marpuueii 4 _[(—4 1)

.

Bajanme Nel. Tlpsmass [, mpoxomut yepes Touky A mapaiuiensHo BekTopy ¢ . [Ipsimast [, tmpo-

PI'P Ne 1, yactp 3

XOOUT 4Y€pPe3 TOUKY B NEPHUNCHAUKYIISIPDHO BEKTOPY n . Haiitn TOYKY IIEPECCUCHU IIPAMBIX U YT'OJI

mexny aumu, ecmu  A(3;5), ¢ (1;3), B(0;5), n (=3;4).
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Bamganue No2. Jlana npsivas [, . [Ipsmas [, mpoxomut uepe3 Touku A u B . Haiitu paccTosiHue OT

TOYKH [EPECEUCHHUs NMPSAMbIX [, U [, 10 psimoid /.

5 A(4;0), B(T:3), [, .9x—12y+2=0.

y=3t+4,
Bamanue Ne3. Haiitu paccrosinue ot Toukd M| 110 IIOCKOCTH O , IPOXOAAILEH Yepe3 TOUKy A
HepHEeHANKYISIpHO BekTopy 71, ecn M (0; 1;7), A(2; -1;4), 7 (6; 22; -3).
Baganue Ned. Haiiti yros Mesky IIOCKOCTBIO Ol U IUIOCKOCTBIO [3 , IIPOXOSIIEi Yepe3 TOUKH
A,Bu C,eciu o :5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;-3;-1).
3aganne NoS. 3ammcaTh KAHOHHYECKUE YPAaBHEHHSI IPSIMOM, 3aJaHHOM OOIIMMHU YpaBHEHUSIMH.

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

3azanne Ne6. HaliTu TOYKy nepecedyeHus npsAaMoi / M IJIOCKOCTH OL M YIOJ MEXKY HUMH.
x+2 y z-1
3 4 =2

[ ;o oix+2y-3z-12=0.

3aganue No7. Tlpsimass [/, mpoxomut uepe3 Touku 4 u B. Ilpsimas [, mpoxomut yepes Touky M

HePIICHIUKYIISIPHO TIOCKOCTH Ol . Haiitu yrom Mexay npsimbiMu /, ¥ [, ¥ BBISICHUTB — JIG)KAT JIH

OHHU B O[[HOI>'I IJIOCKOCTH HUJIM CKPCIIUBAIOTCA.
A9;-3;1), B(4;4;,-5), M (-1;11;-11), o :2x+3y—-z-1=0.

(x+3)?2 )
ST +E =1 ykazarb (hOKyCHI, IKCIICHTPUCUTET, TUPEK-

Tpuckl. [locTponTts KpuBYyI0, H300pa3uTh (POKYCHI, TUPEKTPUCHL.

3apanue Ne8. st naHHOM KpUBOU

3ananue No9. IIpusectr ypaBHenue kpuBoit 9x> —25)? —18x + 200y — 616 =0 k kaHOHUYE-
CKOMY BHJLy U TIOCTPOUTH KPHBYIO.

KonTposabHbie 3a1anus (mpumepsbl)
BapwuamHr.

1. HaiiTh 3HaueHMA MaTpuuHOro mHorouneHa F (4)

= +2xX* —x =(_1 0)
f(x)— +2 +3,4 L?, J

20 8 1 =5)
[

2. HaTu paHr MaTpuLbl NpUBEAEHUEM K CTYNeHYaTomy BM,u.y| g ) 6 3 3
1

(_
I3
|

L1
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1 2 1
3. BbluMCAUTb ONpeaennTenb NpUBEAEHUEM K CTyneHyatomy Buagy |3 -5 3
2 7 -1

4. HaiT maTtpuuy, obpaTHytlo aaHHOM (a). PewmnTb maTpnyHoe ypasHeHue (6)

(1 2 1} o

SHEREIEY
\ )

5. PewnTb cnuctemy ypasHeHuin. YKasatb obuiee 1 o4HO YacTHoe pelueHue (a).

—

o
—

J

N
~—

=

Il
—

J

|

—_

S v

Pewntb cuctemy ¢ nomoLlbio obpaTHoM maTtpuubl M no popmynam Kpamepa (6)

(4x1 +9x2 —5x3 —8x4 =5 X1+2x+x3=5
o o ie 2t ol o o
1 2 3 4 L 1 2 3
BapuaHTt
1. PacnuncaTtb pasnoxkeHue BeKTopa ;c Mo BeKTopam ;, ;1,17
x={5-121}, p={1,-3,0} ,¢={1,-1,1}, r={0,-1,2}

2. KonnunHeapHbl M BEKTOpbI p U g ?

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. AaHa nupamunga c sepwmHamm B Toukax A,4,A4,4,.
A1(-2,4,8), A2(4,-1,2), A3(-8,7,10), A4(-3,4,-2)
Haitu:

a) yron mexay pebpamu A,4,, AA,

6) 06bem Nnpamuabl

B) AJIMHY BbICOTbI ONyLLEeHHOM Ha rpaHb A, 4,4,

r) HAUTU ANMHY MeAMaHbl, NPOBEAEHHYIO M3 BeplnHbl A1 K pebpy A,4;

4. BbluMCUTb NIOWAAb Napannenorpamma, NOCTPOEHHOrO Ha BEKTOpax @ U b 0L —yron mexay BeKTo-

paN\M];M (}

BapuaHTt
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1. Haittn paccrosHue ot Toukn Mo [o naockoctu (M1M2M3 ):
Mo (-9;10;2), My (0;7;-4), Ma (4:8;-1), Ms(-2;1;3)

xX+y+z-2=0
2. BbInucaTb KAHOHWYECKOE YpaBHEHWE NPAMOIA:
|X= -3z+6=0
x=2 y-=-3 z+1

1 1 -4

3. HaiiTv TOUKy nepeceyeHuns NPAMOoin U NAOCKOCTY: mx+y+2z-9=0.

4. Hantn Touky P cummeTtpuuHyto Touke P oTHOCUTENbHO NpsamMoii [ : P(O;—1;3) "
1

x-1_
1 -1

=z,
1

5. Hanucatb ypaBHeHMe NAOCKOCTM O npoxoaslueint yepes Todky Mo v nepneHanKyaapHo npAmMoi

(MiM2): Mo (3;2;0), My (4:1:5), M2 (2;-1;4).
6. Hai'TM KOCUHYC yrna mexxay NaoCKoCTAMM o, nay:
ar:3x—y+3=0,02:x-2y+5z-10=0

BapnaHT 3aJaHui MPOMEKYTOYHOI'0O TECTA

(=2 0 8 1 -5)
'3 17 2 4
|8 2 -6 -3 —13||
( 11 -3 13 5 )

1.1. HaiiTK paHr maTpumLbl NPUBEAEHNEM K CTYNeHYaTOMy Bmp,y|

1.2. PelunTb MaTpUUHOE ypaBHeHue ( 1 _2LX :(—2 3 5 W
-3 4 3 -1 0
\ N )
x1+2x2+x3 =35
1.3. PewnTb cuctemy no popmynam Kpamepa {|3)c1 —5x,+3x;=—7
2x +7x —x =13
1 2 3

2.1. HanwcaTb pas/ioxeHue BeKTopa )_é no BekTOpam p,q,r X = {5,—12,1 } , E={1,—3,0} , c;= {1,—1,1},
r={0,-1,2}

2.2. BbIUMCAUTb NAOLAAbL NAPANNEN0rPaMMa, NOCTPOEHHOTO Ha BekTopax @ u b Ol —yron mesxay sekTopamu pwng

_ T

2, o=
4

2.3. laHa nMpammnga c BepLInHamm BTOqKaxA1A2A3A4. A1(6,1,3), A2(6,—2,—3), A3(2,2,0), A4(—5,1,0)

Haitn gavHy megmaHbl, NPOBEAEHHYIO U3 BEPLLMNHbI Al K pebpy A2A3

x=2 y-3 z+l

3.1. HaliTv TouKy nepeceyeHnsa NPAMOM U NNOCKOCTU: mx+y+2z-9=0.

1 1 -4

3.2. Haitt Touky P cummetpuunyio Touke P otHocuTensHo npsmoit [ : P(O;—1;3) n

x-1_y
! 1
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3.3. HanucaTb ypaBHeHMe naockoctv Ol npoxoadAuleit Yepes TOUKy Mo M NepneHAnKYNspHO  NpAMOM (Mle ) : Mo (3; 2;0)
My (4155), M2 (2;-134).

4.1. lana kpvBas BTOporo nopagka x> + 4% —12x +16y +16 = 0 . MonyunTb KaHOHMUECKOE YPaBHEHWE KPUBOW U MOCTPOUTL .ee

’ ’ !
4.2. CocTaBuTb MaTpuLy nepexosa ot 6asuca € ,e ,e kK basucy € ,e ,e , ecam
12 3 1 2 3

€=2¢6+e,+e; 8 =¢-6+&; =6 +26+6

Kpurepun onenku:

- OLIEHKA «3aYTEHO» BBICTABJISIETCS CTYACHTY, €CIIU OH PEryJIIpHO B TEYEHHUE CEMECTpPa MPEeCTaBIsII
pelIeHus 3a/1a4, BBIITOJIHUI TIOJTHOCTBHIO BCE 331aHUS U UX 3alllUTHJI, OTBETUB Ha BOIIPOCHI Mpenoia-
BaTeJIs;

- OLIEHKA «HE 3aYT€HO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BHIIOJHMUII 3a/laHUs HE MOJIHOCTBIO UJIM BOOOIE HE MPEICTABII pabOThI
Ha MPOBEPKY, J0MYCKAET CYILIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIIPOCHI IIPENOJaBaTels.

JJis TpoBeIeHUsT TEKYIEro KOHTPOJISl 3HAHUH CTYJICHTOB B TUCTAHIIMOHHOM (popmare B pas-
paboTtanHbIX Kadeapoit «MaTemaTuka» OHJIAWH-Kypcax MMEIOTCS MPOMEKYTOUYHbIE (TPOOHBIE) Te-
CTHI.

3.2. IIpomMe:xxyTOUHAA aTTeCTALMS

[IpomexyTounas arrecTanus - (3K3aMeH) IPOBOIUTCS 0 OMIIETaM B yCTHOMW (opme.
Bpewmst 1 oAroTOBKM OTBETA Ha BONPOCHI HEe Ooiiee 45 MUH.

buner BkiIt0YaeT TEOpETUUECKUM BOIIPOC U 3aJ]auu.

KommiiekTsl 5K3aMeHallMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
Tunosbie BapuaHThI OMJI€TOB NPUJIATAIOTCS.

KommuiekT Bonnpocos
10 JUucHuIuInHe«JInneiinas anredpay»

Matpuupbl, TUIIBI MATPHULI.

Onepauuy ¢ MaTpUllaMH, UX CBOICTBA.

YMHOK€EHHE NIPAMOYTOJIbHBIX MaTpULL.

Marpuynasi popmMa 3amicH CUCTEMbI JIMHEHHBIX aJIreOpandecKuX ypaBHEHUH.

Onpenenureny U UX CBOMCTBA.

[HonsTue onpenenurens. MuHops! 1 anreOpandeckue JOMOIHEHNUS.

CucTeMbl TUHEHHBIX aNreOpandecKuX ypaBHEHH, OCHOBHBIC TIOHSATHS U OTIPE/ICITICHHUS.

[TpaBuiio Kpamepa pemieHust CUCTEM JIMHEWHBIX ypPaBHEHUM.

OOpatHas MaTpula U €€ BbIYMCIICHUE. Y CJIOBHE CYIIECTBOBAHUS 0OpaTHOM MaTpUILIbI.

10. Pemenue cucteM JIMHEHHBIX anreOpanyeckux ypaBHEHUNH METO1I0M 00paTHOW MaTpHIIbI.

11. Mertoa 'aycca pemienns cucTeM JMHEMHBIX YpaBHEHU.

12. PemieHne npon3BOJIBHBIX CUCTEM JIMHEWHBIX ypaBHEHUH MeToAoM ['aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemn.

14. OnHOpOAHBIE CUCTEMBI JINHEHHBIX YpaBHEHUN. KpuTepuil cylecTBOBaHUS HETPUBUAIIBHBIX pe-
LIEHUI.

15. IloHATHE BEKTOpa U JIMHEIHBIE OlIepalluy HaJl BEKTOPaMH, CBOMCTBA OIIEPALIUH.

16. JIuneiinas KOMOWHAIUS BEKTOPOB.

A ARl

26



17. Jlunelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTh N'€OMETPUUECKUX BEKTOpOB. Kputepuii nu-
HEWHOU 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauuaTer BeKTOpA.

19. OproHopmupoBaHHbIi 6a3uc. Pa3nokeHne BekTopa o BeKTopam Oasuca.

20. YnopsnoueHHas TpoiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIaHHOE MTPOU3BEIeHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0asuce.

22. YcnoBusi OpTOrOHaIbHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe MPOCTPAHCTRBA.

24. Marpwuna riepexoja ot 6a3uca kK 6asmucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUCHUSI MaTPHULIBI.

AHaJIMTHYECKAsl TeOMeTPusi

1. Cucremsl koopauHar. J[eKapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI HA IUNIOCKOCTH U B IPOCTPaH-
CTBE.

[Tonspuas cucrema KOOpAMHAT.

PaznuuHble TUITBI ypaBHEHUM INIOCKOCTH U IPSIMOM.

Brruncnenue paccTossHANA MEXKAYy JBYMsS TOYKaMH, TOUYKOW U IIPSIMOM, TOYKOM M INIOCKOCTBIO.
Boruniciienue pacCTOsHUSA MEXy CKPELIMBAIOIIMMHUCS IPSIMBIMHU.

Brruncnenue yrioB Mexy IByMs NPSMBIMU, IIPSIMOU U IJIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Kpusbie BTOpOro nopsjka Mx reoMETpUYECKHE CBOMCTBA U ypaBHEeHMs. [IpuBeneHue kpuon
BTOPOTO MOPSAKA K KAHOHUYECKOMY BULLY.

8. KaHoHnYeckue ypaBHEHUs 3JUIMIICA, THIEPOOIIbI, TapaboJIbl.

9. VYpaBHeHUE OBEPXHOCTH BTOPOIO MOPSAAKA.

10. KanoHnueckue ypaBHEHUs Cepbl, SIUTUIICOUIA, KOHYCOB, TUIIEPOOIION10B, apaboI0U10B.

Nownbkwbd

Tunosbie BapuaHTbI OUJIETOB
1o nucuuiuinHe «JIuHeiiHas aaredpa»

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EIEPALIIN
OEJAEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOEOBPA30OBATEJIBHOE
YYPEX/IEHME BBICIIIEI'O OBPA3OBAHIMA
«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKMIA OJIMTEX)

@akynpTeT 0a30BBIX KOMIETEHIIUH, Kadenpa «Martematuka
Huctumuinaa  «JIunelinas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Omnpenenurenu U UX CBOKCTBA.
2. PemnThs MaTpuyHOE ypaBHEHHE XB=A4, eciu A:|(1 2), B:(_l 2\|.

(2 1) Lo 1)
o X1 +2x =-1
3. PemmuTs cuctemy MeTOOM OOpaTHON MATPHIIBI 2y 3x =12
X]—a3Xx =

4. Jlaubl BEKTOPBl 7 =(-59.8), b = (-3,1,-2), < =(-8,10,-10) . IIpoBepUTH — KOMILJIAHAPHBI JIM OHH.
Ecnu Het, HaiiTu 00beM HapajulesenuIea, OCTPOSHHOI0 Ha BEKTOpax a,b,c.
5. Haiitu yron Mexay Bektopamu a=(1,-2,-2) B b =(2,0,1).
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VYr1BepxkaeHo Ha 3aceganuu kadenpsl marematuku « 03» 052023 r., npotokoa Ne 10

HN.o. 3aB. xadenpoit H.B. Bacuinesa / /

MHHHCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHU S
«MOCKOBCKHI MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKWIA NOJIUTEX)

@akynpTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «Martematuka»
Huctunnuna  «JIuHeitnas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Jluneiinas komOunHanus BekTopoB. basuc. Koopaunatel BekTopa.
12 —1\

2. Bpraucauts onpenenurens MaTpunbsl C=A7,ecimm 4=[3 1 0 J
011

. [4x1=2x2 +3x3 =12,
3. Pemute cuctemy ypaBHeHU MeTo0M ['aycca <x +5x =3x =1,
1 2 3

Lle +3x, —2x3 =3.
4. Tloka3atb, 4TO BEKTOpBl m =(1,-1,2), n=(2,0,3), p=(-2,-1,1) 06pa3yIOT 0a3uc B IPOCTPAHCTBE.
5. JlaHo o0Omiee ypaBHeHUE MpsiIMONl  —2x +3y —5=0. HammcaTs: ypaBHEHHE IPSIMOI C YTIIOBBIM KO-
3¢ ¢uIeHTOM; ypaBHEHHE NPSAMON B OTpe3Kax; HOPMaJIbHOE YpaBHEHUE NMPSMOH.

YT1BepxkaeHo Ha 3aceaanuu kadenpsl mareMaTuku «_03» 052023 r., mpotokoa Ne 10

HN.o. 3aB. kadenpoit H.B. Bacuinesa / /

Z[J'IH MMPOBEACHUS IIPOMEIKYTOTYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB B IUCTAHIITUOHHOM (bopMaTe
B p33pa6OTaHHHX Ka@erOﬁ «MatemaTuka OHHaﬁH—KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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