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OobsacTh NIPUMEHEHUSI 1 HOPMATHBHbIE CCHLIIKH

Hacrosmas nporpamma y4eOHOM TUCHUILUIMHBI YCTaHABINBAET MUHUMAaIIbHbIE TPEOO -
BaHUA K 3HAaHUAM M YMEHHUSAM 00YYalOLIerocs U onpeesseT colep>KaHue U BUIbI yUeOHBIX
3aHATUN U oTyeTHOCTH. [IporpamMma npenHa3zHaueHa A NpenojaBaTeneil, BeQymux JaHHYIO
TUCIUIUIMHY, U 00y4JaloIuXcsl HanpaBiaeHus noarotoBku 15.03.05 «KoHCTpyKTOpCKO-TEX -
HOJIOTHYECKOE 00€CIeueHNne MAaITMHOCTPOUTEIIHFHBIX TPOU3BOACTBY (YPOBEHBb OaKaiasp).

[Iporpamma pa3paboTaHa B COOTBETCTBUH C:

. ®enepalibHBIM roCyapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM IO HalpaBJiie-
Huto noarotoBku 15.03.05 «KoHcTpykTOpcko-TeXxHOIOTHUECKOE 0OecTiedueHue MallluHOCTPOH -
TEJbHBIX IPOU3BOJICTBY, yTBEPkACHHBIM npukazoM MOH P® ot 17 aBrycra 2020 r. Ne 1044;

. ObpazoBarenbHoi porpammoit 15.03.05 «KoHCTpyKTOpCKO-TEXHOIOTHUUECKOE
o0ecreyeHne MalIMHOCTPOUTEIbHBIX TPOU3BOJICTBY , HAIIPABICHHOCTh: « TE€XHOIOTUs
MalIMHOCTPOCHUSY;

o PaGouum y4eOHBIM MJIaHOM MHCTUTYTA MO HAMpaBlieHU o moaAroToBku 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 0OecTeueHne MaTnHOCTPOUTENbHBIX POU3BOJICTBY,
HaIpaBlIeHHOCTh « TeXHOIOTHS MAITUHOCTPOCHUS .

1. Hesn n 3a1a4M 0CBOEHUSI AU CUMUIIIMHBI

Lleau ocBoeHUS AUCIUILIINHBL:

- IMETH MPEJICTaBIICHHE O MaTeMaTUKe Kak 00 0co0oM crioco0e mo3HaHHsI MUpPa, OOIIHO-
CTH €€ MOHSTHI U NMPEeCTaBICHUN;

- HAy4YMTb UCIOJIB30BaTh METO/IbI KJIACCUYECKOI0 MaTEMAaTHUECKOI 0 aHaJIN3a JUIsl pellie-
HUS 33]]a4 MaTEMaTHYECKOr0 MOJICTUPOBAHUS, PA3TMYHBIX 00BEKTOB U MPOIIECCOB;

- Hay4YWTb PACIO3HABaTh B KOHKPETHBIX MPUKIIAJHBIX (TEXHUIECKUX, COLIUAIBHBIX, JKOHOMHU-
YeCKHX U T.I1.) 33/la4axX MaTeMaTHYeCKUe MOJIEN U3 COOTBETCTBYIOIIUX Pa3eiioB Kypca v MPOBOJUTh
aHaJIM3 3TUX MOJIENEl Ha OCHOBE M3Y4YEHHBIX METOJIOB U IIPHEMOB;

- OCBOGHHE CTy/IEHTaMH COBPEMEHHOM MaTeMaTU4eCcKOi KyJIbTypbl U MAaTEMaTHIECKOTO
SI3bIKA, HEOOXOIMMBIX JITSI U3yHYEHHSI CMEXKHBIX M TTOCIIETYIOMINX JUCIAIUIH HA OCHOBE MIPUHITHIIA
TIOCJIEIOBATEIBHOTO U HEMPEPBHIBHOTO 0OPa30BaHUSL.

3agaum AMCUMIIMHBI

JlocTixeHre OCHOBHOM 1ENT 00eCIIeYMBACTCS] COOTBETCTBUEM COJICPIKAHHS Pa3/IesioB U TEM
MPOTrPaMMBI 3a/1a4aM MOATOTOBKU U YPOBHIO COBPEMEHHBIX TPEOOBAHUH, MIPEABSIBIAEMbIX K OaKaiaB-
PY; CUCTEMHOCTBIO U TIOCIIEIOBATEIbHOCTHIO M3JI0XKEHHUS Pa3/IeNiOB U TEM Ha JIEKIUSX U MPAKTUIECKUX
3aHATHSX; IOBBIIEHHEM Y(P(PEKTUBHOCTH TPAAUIMOHHBIX U IPIMEHEHNEM HOBBIX METOJIOB U (hopm
aKTHBHOTO O0Yy4eHHUS1; KAYeCTBEHHBIM TEKYIITUM U HTOTOBBIM KOHTPOJIEM.

2. Mecto aucuuniaunsl B cTpykrype OOII 6akanaBpuara

JuctumnauHa oTHOCUTCS K 00s3atenbHoi yacTu (b1.1) ocHOBHO# oOpa3zoBaTenbHOM
IporpaMMsbl OakanaBpuara HanpasyieHus: noaArotoBku 15.03.05 «KoHcTpykTOpCcKO-TEXHOIOTNYE-
CKOe oOecreueHne MalllMHOCTPOUTEIBHBIX TIPOU3BOICTBY.

JucuurinHa B3auMOCBsI3aHa CO CIEAYIOMMMHU TUCHUITTHHAMU U TipakTukamu OOIT:

- ¢pusuKa;

- TEOpEeTUYeCKasi MEXaHUKa,

- CONPOTHUBJICHHE MAaTEPUAJIOB,

- OCHOBBI TEXHOJIOTMH MAIIMHOCTPOEHHUSI.

3. IlepeyeHb MJIIAHUPYEMBbIX Pe3yJbTATOB 00yYeHHUS 1O JUCUMILIHHE (MOTYJII0), CO-
OTHECEHHbIEe ¢ IVIAHMPYEeMbIMH Pe3y/1bTATAMM 0CBOEHHUSsI 00pa30BaTeJIbHOM IPOrPaMMBI.

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI (MOAYJs) y o0yyaronuxcs GopMUPYIOTCS CIeay-
IOILUE KOMIIETEHIIUHU U JIOJIKHBI OBITh JOCTUTHYTHI CIEIYIOIINE PE3YIbTaThl 00yUEHHUs KaK 3Tan
(dbopMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIINH:

Kon B pe3yabTaTte ocBoenusi 00pa3zo- | [lepeuenb miIaHupyeMbIX pe3yJbTAaTOB
KOMIIETEHIIUM | BaTeJIbHOI mporpaMmbl  00y- | 00y4YeHHs MO AUCHUIIHHE
YAl CA J0JIKEeH 00,1a1aTh




YK-1 CHOCOOHOCTBIO ocymectBiaTh | UYK-1.1. Ananusupyer 3agauy, BeIIEISA
IIOUCK, KPUTHYECKUI aHamu3 U | ee  0a30Bble  COCTaBISIOIIUE,  OCY-
CHHTE3 HMH(pOpMALUHU, NPUMEHATH | MIECTBISAET AEKOMIIO3UIUIO 33/1a4H;
cuctemMHbIi oaxon s pemenns | UYK-1.2. HaxoauT u KpUuTHYeCKy aHAIH-
IIOCTaBJIEHHBIX 3a7a4 3UpyeT HH(OPMAIIHIO, HEOOXOAUMYIO IS
pelIeHNs TOCTABJICHHON 3a/1a4H;
NVYK-1.3. PaccmaTpuBaeT BO3MOXKHbBIE
BapMAHTHI PEUICHMS 3a1a4H, OLEHUBAs UX
JIOCTOMHCTBA U HEAOCTATKU;

NYK-1.4. I'paMmOTHO, TOTUYHO, apTyMEH -
TUPOBAaHHO  (OpPMHUpPYET COOCTBEHHBIE
CyX/aeHus: u ouneHku. Orinyaer ¢akThl
OT MHEHUH, HMHTEpIpEeTaluui, OLECHOK H
T.I. B PaCCYKICHHUAX JPYTUX y4aCTHUKOB
NESTENILHOCTH;

NYK-1.5. Onpenensier ¥ OLEHUBAET TMO-
CJIEJICTBUSI BO3MOXKHBIX PEIICHUH 330a4u.

4. CTpyKTYpa M co/iep:KaHue TUCHHUILIIHEL

TpyaoeMKOCTh IMCHUILJIMHBI B Yacax
=} ! 1 1
< < ot
= § @ 2 = E :
= ‘o L
(=% -5) =p & = o A A S -
®dopma 21 S o = - S | S%s| Ex| S« | EET ®opma
= @ = 2 5| 895 22 | = | 22 5| HTOroBOro
o0yuenns | = S 5 = S| SE| £ | ag¢k
Z o = < EZs| 22| 8e | E S f| KoHTpOJIsA
o == 5 2 EEz|l gC | g€ | 2 2L
g S | B | EET| & SE-ARCE- &
= = v % e = 2z Er
= O S S = =
> =) s < 2
< E | B O g
At
OuHasn 1 1 108/3 48 16 32 - 60 6 OK3aMeH
Ouno-
3204UHAST 1 1 108/3 28 14 14 - 90 6 IK3aMeH

Conep:kaHue pa3aesoB UCHUATIHHBI

4.1 Jlexuun
Ne pas- Ne
OcHOBHOE coaiepKaHue
Jena JICKITH
1 cemecTp
Onpenenurenu 3-ero nopsiaka.
CaolicTBa olpeaenuTenell BTOPOro U TPEThEro MOpsIKOB.
CnoxeHne u yMHOKeHUE MaTpuil. O6parHas matpuiia. OOpaiieHre MaTpHil.
1. 1-2 Pemenue cucrem 3x3 meronom Kpamepa.
MarpuyHas 3anuch CUCTEMbI JMHEWHBIX YpaBHEHUM. Pelienue MaTpuyHbIx
YPaBHEHHUHU.
MarpudHoe yMHOXKEHHE KaK CTpodHOe IpeoOpa3zoBanue. Metox "aycca.




3-4

[Ipenmer nuHelHOM anredpsl. ['eoMeTpuueckue BeKTOpa: JIMHEHHBIE OIe-
panyy; KOMIOHEHTHAsl 3alUCh; TMHEHHbIE KOMOWHAIIMN BEKTOPOB.
[lonsiTMe n-MEPHOrO  BEKTOPHOIO MNPOCTpaHcTBa. JIMHEHHas He3aBU-
CHUMOCTb BEKTOPOB.

CkansipHOE ITPOU3BEAECHHUE BEKTOPOB: NMPOEKLUS BEKTOpa Ha HalpaBICHUE,
YTOJI MEXAY BEKTOPAMH.

Bekropnoe npousBenenre BeKTopoB. CBOMCTBA U T€OMETPUUECKUN CMBICIT

5-6

3ajaHle MHOXECTBA TOYEK B JEKAPTOBBIX KOOpPJMHATaX. Y paBHEHHE IJIOC-
KOCTH B IpocTpaHcTBe. HOpMalIbHBINA BEKTOp NMPsIMOM Ha IIOCKOCTH. B3a-
MMHOE pacCIONOKEHUE IUIOCKOCTEH B MIPOCTPAHCTBE: YroJl U PaCCTOSHUE
MEX/1y HUMH.

VYpaBHeHrEe NMPAMON Ha IJIOCKOCTU. YpaBHEHHE MPAMOM B MPOCTPAHCTBE:
IapaMeTpUUeCKUil BUJ M 001liee ypaBHEHHUE.

B3anmMHoe pacnionoxeHue npsMou 1 IMIIOCKOCTH B IPOCTPAHCTBE.

KpuBble 1 IOBEPXHOCTU BTOPOrO MOPsiIKa

[lepemeHHBIE ¥ IOCTOSTHHBIE BEMUUMHBI. DYHKITUH, 00JIaCTh ONpPEIEICHHS,
crocoOb! 3amanus. ['paduk GyHKIMU U ero TOCTpOeHHE, TPeodpa3oBaHNe
rpa¢ukoB. OCHOBHBIE IEMEHTapHBIC (PYHKIHH.

[Ipenen, ocHOBHBIE CBOMCTBA MpeienoB. beckoHeyHO Masbie 1 OECKOHEYHO
6ounbIme. opMyITUPOBKa TEOPEMBI CYIIECTBOBAHHUS Tpeieia It MOHOTOH-
HOU TTOCIIeTIOBATEILHOCTH M MOHOTOHHOM (DYHKITUH. 3aMevaTeTbHbIC Tpeie-
761, Yo e, HaTypalibHbIE JTorapu(pMBI

CpaBHGHI/IC OECKOHEYHO MaJlbIX, SKBUBAJICHTHBIC 0OECKOHEYHO MaJIbIE. HerCpBIB-
HOCTB (DYHKIIMI B TOUKE M HA HHTEpBae, ACHCTBUS HaJl HETIPEPHIBHBIMHU (DYHKIMSIMHU.
DopMyIHPOBKA OCHOBHBIX CBOWMCTB (DYHKIIMH, HEMPEPBHIBHBIX HA 3aMKHYTOM
uHTepBase. Touku pa3pbiBa QYHKIIUH.




4.2 llpakTHyecKue 3aHATUS

Ne
paszena

Ne

[1nan 3aHATHS, OCHOBHOE COJICpKAHHE
3aHATUSA

1 cemecTp

Onpenenurenu 2 u 3-ero nopsiaka. Clio)keHre U YMHOXKEHHE MaTpPHULL
1-2 Pewmenue cucrem merogom Kpamepa.
OoOparnas Marpuna. MaTrpuyHast 3aIMCh CUCTEMBI JINHEHHBIX YPaBHEHUH.

Pemenre MaTpu4yHbIX ypaBHEHUI
3-4 Pemenue cuctem JTuHEHHBIX YpaBHEHHM U oOpallleHue MaTpuil.
Merton 'aycca. Ob1iee 1 4acTHOE pelIeHue

Jluneiinbie onepanuu HajJ BekTopamu. Koopaunatel Bektopa. CkainsipHOe
MIPOU3BEICHUE BEKTOPOB.

BexTopHoe mpousBeieHrne BEKTOPOB.

CMmeniaHHOe IPOU3BEICHUE BEKTOPOB

5-9

[Ipsimast Ha IIOCKOCTH.
YpaBHEHHE IIOCKOCTH.

10-13
[Ipsimast B mpocTpaHCTBE.

[IpsiMast ¥ MIIOCKOCTB.

Brruncnenue npenenos nocieroBaTelIbHOCTEN. Boruncnenue npenenos
GyHKIUH.
HenpepsiBHOCTh pyHKIIMM B Touke. Kitaccudukanus Touek paspbiBa.

14-18 » »
[lepBrlii 1 BTOpOI1 3aMeuaTeNbHbIE MPEIeIIbI.

BbeckoneuHo maiblie u OecKOHEUHO OoublHe (YHKIMN. DKBUBAICHTHBIC
byHKIHIH.

4.3 CamocTosTenbHas paboTa

Koo. TeMbl, pa3ziesibl, BRIHECEHHBIE HA CAMOCTOSTEIbHYIO TOATOTOBKY
qac
382 | CaMoCTOSTEIRHOE N3VUEHNE OTAEIbHBIX TEM Kypca:

1. MaTpuuHble ypaBHEHUS.

2. Metop I'aycca penieHns TMHEHHBIX CHCTEM.

3. AHanuTnyeckas TeOMETPHUs Ha TUIOCKOCTH U B IPOCTPAHCTBE.

4. KpuBble 1 IOBEPXHOCTH 2 NOpsJIKA.

5. CpaBHeHHEe OECKOHEUHO MalIbIX, SKBUBAJICHTHBIE OECKOHEUHO Masible. HenpepbIBHOCTH
(GyHKLUI B TOUKE ¥ HA UHTEpBaJie, IeHCTBUS HaJl HETPEPHIBHBIMU (DYHKIMAMHU.

6. ludpdepentman ¢pynkuuu. [Iponszoansie u nuddepeHuaibl BHICIINX HOPSAKOB.

7. Teopemsl Pomns, Jlarpanka, Komm. [TpaBuiio Jlonurans.

8. Haunbosnpiiee 1 HauMeHblIIee 3Ha4eHUs! (PYHKIIUN Ha 3aMKHYTOM HHTEpBaJe.

9. BeIyKIJI0CTh U BOTHYTOCTb Tpadrika pyHKINH, TOUKU Teperuoda.

10. AcumnToTsl rpaduka GyHKIMH - BEpTUKaJIbHAasI, TOPU30HTANIbHAS U HAKJIIOHHAS

11. CxansipHoe moJsie, TUHUHM U MOBEPXHOCTH ypoBHS. [Ipon3BoaHbIE IO HApPaBICHUIO
U TPaJMEHT CKAJSIPHOTO MOJsl. YpaBHEHHE KacaTeIbHOW IUIOCKOCTH K IOBEPXHOCTH.
OkcTpeMyM (DyHKIHUK HECKOJIBKUX NepeMeHHbIX. Heo0Xoaumble ycoBHs SKCTpeMyMa.
12. nTerpupoBaHne palMoOHAIBHBIX IPOOEH.

13. Beiuucienue JUIMHbI TyTu KPUBOM U 00bEMOB TeJl BpAILEHUS.

14. HecoOGcTBeHHBIE HHTETPAJIbI C OECKOHEUHBIMU TIPEIeIaMH.

15. KpaTHble MHTETpabI.

16. KommuiekcHble yncna. Apudmernueckue AeHCTBUS HaJ HUMHU. AnreOpandeckas U
TpUroHoMeTpHuueckas (opma 3amucu KoMmIiuleKcHbIX uucen. ®opmyna Ditnepa. Ilo-
KazarenbHas popMa 3aIucH KOMIUIEKCHOTO YHCTIA.




17. Inddepennmanbable ypaBHEHHs], JOMYCKAIONINE TOHKEHHS OPsAKa

18. MeTtop Bapualiuy MpOU3BOJIBHBIX TIOCTOSIHHBIX. Permenne nuHeiHbIX quddepenim-
aJIbHBIX YPaBHEHUH 2 MOpsKa ¢ MOCTOSTHHBIMU K03 urmenramu.

19. Pemenue cucreM nuHEHHBIX AU QepeHInaTbHBIX YPaBHEHUN TTEPBOTO MOPSIKa.
20. ®yHKIHMOHAJIBHBIE PSIBI.

21. DneMeHThl KOMOMHATOPUKH. [IPOTHBOIIOIOKHBIE CITydaifHBIE COOBITHS.

TeopeMsbl CIOKEHUS U YMHOXEHUSI BEPOATHOCTEN. DOpMYIIbI ITOJHOW BEPOATHOCTH U
baiieca.

22. IloBropHble ucnsiTanus. @opmyna bepHymiu. JlokanbHas M MHTErpajbHas TEO-
pembl Jlamnaca.

23. OTKJIIOHEHUE OTHOCUTEIBHON YaCTOTHI OT OCTOSIHHOW BEPOSTHOCTH B HE3AaBH-
CUMBIX HUCIIBITAHUSX.

24. CnyuaiiHble BeIMUUHBL. J[MCKpeTHas Cily4aiiHas BEIUYMHA.

25. 3akoHBl pacnpelesieHHs] BEPOSATHOCTEH JHUCKPETHOM CIIydyalHOW BEJIWYUHBI:
O6unomuanbHbI, [Tyaccona, reoMeTpuyeckuil ¥ TUIIEPreoMeTPHUECKUI.

26. Marematrueckoe OKUJaHue, JUCTIEPCHS U CPEAHEKBAIPATUIHBINA pa30opoC ciryyai-
HOU BETMYMHBI. Te€opeMbl ISl 3TUX YUCIIOBBIX XapaKTEPUCTHUK.

27. HenpepsiBHas ciydaiiHas BenudyuHa. DyHKus pacrnpenenenus. [LnotHocTs pac-
IpezeiIeHNs. BeposTHOCTh MONaJaHus HENPEPHIBHOM CIIy4YallHOM BEJIMYMHBI B 3aJaH-
HBIW UHTEpBaI.

28. HopmanbHbIH 3aKOH pacipeieieHHUs.

29. MHTepBaibHbIE JOBEPUTEIbHBIE OLICHKH MapaMEeTPOB HOPMAJIBHOTO paclpenaelie-
Hus. JloBepUTEIbHBIE OLIEHKH ISl BEPOSITHOCTH.

30. Omnpenenenne BHIOOPOYHOM JTMHEWHOW PErpecCMy METOJOM HAaMMEHBIINX KBajpa-
TOB. BeiOopouHsIii ko unment perpeccun. CocTaBieHUE MPSIMBIX PETPECCHH.

5 O0pa3oBaTe/ibHbBIE TEXHOJIOTHHI

MCTOIII/IKa npenoaaBanrs JUCHUIUIMHBI U pe€ajin3alivd KOMIICTCHTHOCTHOI'O IMOAX0/Ja B U3-
JIOKEHUU U BOCIIPUATUH MPEAyCMATPUBAET UCIIOIb30BaHUE CIEIYIOIINX AKTUBHBIX U MHTEPAKTHB-
HBIX (hOpM MPOBEICHUS TPYNIIOBBIX, HHIUBHYaTbHBIX, Y JUTOPHBIX 3aHATHI B COYETAHUU C BHE-
ayJIUTOPHOM paboToil ¢ 1enblo GOPMHUPOBAHUSA U Pa3BUTHs MPO(GECCHOHAIBLHBIX HABBIKOB 00Y-
YAIOIUXCA:

— MOATOTOBKA, MPEJICTaBICHUE U 00CYX/IEHUE MPE3CHTAIMI Ha MPAKTUUYECKUX 3aHATHUSX;

— MPOBCACHUC MHTCPAKTHUBHBIX 3aHATHHI 1O npoucaype nNoAroToOBKM K MHTCPHET-TCCTUPO-
BaHUIO Ha caiitax: www.fepo.ru, www.i-exam.ru;

— MCHOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYyIIEro KOHTpOJA B GOpMe ayAUTOPHOTO MH-
TEPHET-TECTUPOBAHUS;

— pCUICHUC 3aJa4 Ha TPAKTUYCCKUX 3aHATUAX.

6. OeHOYHbBbIE CPeCTBA VISl TEKYIEr0 KOHTPOJISA yCIIeBaeMOCTH, IPOMEKYTOUHOM aT-
TeCTALMH M0 UTOTaM OCBOCHHS JUCHUILIMHBI U Y4eOHO-MeTOoAn4YecKoe o0ecreyeHne camo-
CTOSITEJIbHOM PadOTHI CTYIEHTOB.

B mpornecce 00ydeHus: HCIONB3YIOTCS OLIEHOYHBIE (POPMBI CaMOCTOSITEIBHOM palbOoThI
CTYJICHTOB, OLICHOYHBIEC CPEACTBA TEKYILIEro KOHTPOJISI yCIEBAEMOCTH M IMPOMEXYTOYHBIX aT-
TEeCTAllUI:

1 cemectp:

pa3HOYPOBHEBBIE 3aJ]a41 U 3aJaHMUs,
KOHTpOJIbHAsI paboTa,

YCTHBIH OIIPOC,

9K3aMEH.

6.1. ®oH OLIEHOYHBIX CPEACTB AJIsl NPOBeAeHUS MPOMEKYTOYHOM aTTecTauuu 00y-
YAKIIMXCA M0 JUCHUILINHE (MOIYJIIO).



6.1.1. IlepeueHb KOMIETEHIIMIA C yKa3aHUEM ATaIOB MX (POPMUPOBAHUS B IMPOIECCE OCBOCHUS

00pa3zoBaTeNbHON MPOTPAMMBI.

B pesynbrare ocBOGHUS TUCIUILINHBI (MOyJIs1) (POPMUPYIOTCS KOMIETEHUMY:

Koa xommne- | B pe3yabTaTe ocBoOeHHMs 00pa30BaTe/IbHOM NPOrpaMMbl 00y4arouiics
TEeHINU OJIKEH 00J1a1aTh
YK-1 CITOCOOHOCTBIO OCYIIECTBIISATH MOUCK, KPUTHYECCKUI aHAIN3 U CHHTE3

HH(pOpMaI_II/II/I, MMPUMCHATDH CHCTEMHBIN MOAXO0M JJIs peuicHu MOCTaBJICH-
HBbIX 3a1a4

B npouiecce ocBoenust o0pa3zoBaTenbHOM MPOrpaMMBbl JaHHbIE KOMIIETEHIIMH, B TOM YHCJIE UX OT-
JieNTbHbIe KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAITHO B XOJIe OCBOCHMS 00YYarOIUMHUCS AUCUUILINH
(Mopayneil), IpakTUK B COOTBETCTBUU C yUE€OHBIM IUJIAHOM U KaJeHJAPHBIM rpapuKoM y4eOHOro

rnpomnecca.

6.1.2. Onucanue nokasarteJieil 1 KpUTepHeB OLCHUBAHUS KOMIIETeHI M, (POPMHUPYEMBbIX 110
UTOraM OCBOCHMUA JUCHUITIJIMHBI (MO}IyJIﬂ), OIMCaHue IKAaJ OlICHUBAHUSA

ITokazaTenem OLCHNBAaHUA KOMHCTCHLII/Iﬁ Ha pa3JIMYHLBIX 3Tallax UX q)OpMI/IPOBaHI/ISI ABJIA-
€TCsl TOCTI)KeHHE 00yJalOMMMUCS TUIAHUPYEMBIX PE3yJbTaTOB 00YUECHHS MO TUCIUIUIHHE (MOIYJIO).

Iloxka3zaTean

Kpurtepuu oueHuBanus

2

3

4

5

YK-1 - ciocoOHOCTBIO OCYIIECTBIIATh
TIOIXOJ1 JJIsl PEIICHUS MMOCTABJICHHBIX 3aJ1a4

MEHATH CUCTEMHBIN

INOUCK, KPUTHYECKHU

i aHaNM3 U CUHTE3 UH(pOpMAIUH, TPH-

3Hath:
OCHOBHBIC  TIO-
JIO’KEHUSI MaTeMa-
TUKH JIJIs peliie-
HUS 3a]a4, BO3-
HUKAOIINX B
xoJ1e mpodeccuo-
HaJILHOU Jest-
TEIbHOCTH.

OOyJarommiics
JIEMOHCTPHUPYET
MOJTHOE  OTCYT-
CTBUE WIJIM HEJIO-
CTaTOYHOE COOT-
BETCTBHE 3HAHUM
OCHOBHEIX  IIO-
JIOKCHHI MaTeMa-
THKW ISl pere-
HHS 3aja4, BO3-
HHUKAIOIIHNX B
xo/J1e podeccuo-
HaJILHOU nest-
TEJIHHOCTH.

OO0yJarommiAcst
JIEMOHCTPHUPYET
HETOJTHOE COOT-
BETCTBUE 3HAHMI
OCHOBHBIX  TIO-
JOKEHUW MaTeMa-
TUKU IS pelie-
HUS 3a7a4, BO3-
HUKAIOIIUX B
xo/1e mpodeccuo-
HaJILHOM nes-
TEJIBHOCTH.
Jomyckarorcst
3HAYUTENbHbIE
OIMMOKH, TPOSB-
JSIeTC HEJ0CTa-
TOYHOCTh  3Ha-
HUH, 110 psAy MO-
KazaTeneu, o00y-
YaUMHCA  UC-
OBITHIBAET  3Ha-
YUTEIbHBIC
3aTpyIHEHUs
npu  ONEpHUpPOBa-
HUU  3HAHUSIMH
pU UX TMEePeHoce

Ha HOBLIC CUTYya-

OO6yuaromuiics
JIEMOHCTPHPYET
YaCTHYHOE COOT-
BETCTBUE  3Ha-
HUH  OCHOBHBIX
MOJIOKESHUH
MaTEeMaTHUKH
JUIS penIeHus
3ajad, BO3HHU-
KalolmMuX B XO-
ne mpodeccuo-
HaJIbLHOM Jes-
TEJILHOCTH.
Honyckarorest
HE3HAYUTEIbHEIE
OIIMOKH, HETOY-
HOCTH, 3aTpyJIHE-
HUS TIpU  aHa-
JIUTHYECKUX OIIe-
parusx.

Obyyaromuiics
JIEMOHCTPHPYET
IOJIHOE COOTBET-
CTBUEC  Heo0XO-
IUMBIX 3HaHUU
OCHOBHBIX  IIO-
JIO)KSHUI MaTeMa-
TUKH JIJIs peliie-
HHUS 3amad, BO3-
HHUKAOIIUX B
xoJ1e mpodeccuo-
HaJILHOU Jesti-
TENHHOCTH.
CBoOogHO oIIC-
pupyer  mpuo0-
pPETCHHBIMU 3Ha-
HUSIMH.




1.

Ymetsb: OO0y4arommiics OO0yuarommiicst OO6yuarommmiics OO0yuarommiics
HCII0JIb30BaTh HE yMEEeT WIH B | IEMOHCTPUPYET | JIEMOHCTPUPYET | AEMOHCTPUPYET
METO/IbI HEJOCTAaTOYHOW | HEMOJHOE COOT- | YaCTHYHOE COOT- | OJHOE COOTBET-
MareMaTuye- CTENEHW yMEET | BEeTCTBUE  yMe- | BETCTBUE  yMe- | CTBUE  yMEHUH
CKOTO  aHaJlu3a | UCIOJIb30BaTh HUIl  UCHOJNB30- | HU  HCIOJB30- | UCIOJIb30BATh
JUIsL  OTMHUCAHUS | METOJIbI BaTh METO/Ibl | BaTh METOJBI | METOIBI
OCHOBHBIX 3aKO- | MaTeMaTuye- MaTemaTruye- MaTemaTHhye- MaTemaTHhye-
HOMEPHOCTEH, CKOr0  aHajJM3a | CKOr0  aHaju3a | CKOrO0  aHalih3a | CKOro  aHajiu3a
NCHCTBYIOIIUX B | AN OMMCAHUA | JUIsl ~ ONWCAHUS | JJI1  ONHUCAHMS | A7l ONMCaHUs
MPOLIECCE  M3TO0- | OCHOBHBIX 3aKO- | OCHOBHBIX 3aKO- | OCHOBHBIX 3aKO- | OCHOBHBIX 3aKO-
TOBJICHUS HOMEPHOCTEH, HOMEPHOCTEH, HOMEPHOCTEH, HOMEPHOCTEH,
MAaIIMHOCTPOHU- JICUCTBYIOIUX B | JCUCTBYIOIIUX B | JCUCTBYIOIIUX B | ICUCTBYIOIIUX B
TENbHBIX  HW3Jle- | IPOIECCe H3ro- | Mpolecce U3ro- | MPOLEecce H3ro- | Mpolecce  U3ro-
JIUH. TOBJICHUS TOBJICHUS TOBJICHUS TOBJICHUSA
MalIMHOCTPOU- MaIIMHOCTPOU- MalIMHOCTPOU- MalIMHOCTPOU-
TEJIbHBIX  W3Jie- | TEJIbHBIX  M3J€- | TENbHBIX  M3JIe- | TEJIbHBIX  HU3JIEe-
JUH. JUH. JUH. JIUH.
Homnyckarorcs VYMmenust ocBoe- | CBOOOIHO — ore-
3HAYUTEINIbHbIC Hbl, HO [OIlyC- | pUpyeT mpHuoo-
OIIMOKM, TPOSB- | KAIOTCA HE3HAUM- | PETEHHBIMU yMe-
JSieTCsl HEJOCTa- | TeNbHbIE OLIMO- | HUAMHU, HpUMe-
TOYHOCTb  yM€- | KH, HETOYHOCTH, | HET UX B CUTYya-
HUM, TI0 psAAY MO- | 3aTPyAHEHUS LUSX TOBBIIICH-
Kazareneil, oOy- | Mpu aHAIUTUYE- | HOW CIOKHOCTH.
YalOMIMICS  UC- | CKUX ONepalusx,
NBITHIBAET  3HA- | IEPEHOCE  yMe-
YUTEINIbHbIC HUH Ha HOBBIE,
3aTpyaHEHUS HECTaHJapTHBIC
IpU OINEPUPOBA- | CUTyAIHH.
HUU  YMCHHUSMH
pU UX TepeHoce
Ha HOBBIC CHUTYya-
IIUH.
Baaners: OO6yuarommiics OO6yuarommiics OOyuaromwmiicst OO6yuaromuiicst B
- HaBbIKaMU MIPH- | HE BIAJEET WIM | BIAJCET HABbI- YaCTUYHO BNIafie- | MOJHOM oObeMe
MEHEHHUS B HEJIOCTATOYHOM | KaMU IPUMEHE- | €T HaBBIKaMU BJIJICET HABbI-
COBPEMEHHOTO CTETeHH BNIAJICeT | HUsI COBPEMEH- MIPUMEHEHUS KaMHU MpUMEHe-
MareMaTuye- HaBBIKAMH MPU- | HOTO MaTeMaTH- | COBPEMEHHOTO HUS COBPEMEH-
CKOTO MEHEHUS YECKOTO MaTemaTHye- HOTO MaTeMaTH-
WHCTPYMEHTapUs | COBPEMEHHOTO WHCTPYMEHTapuUs | CKOTO YECKOT0
VTS peleHus MaTemaThye- JUTSL peIIeHuUs WHCTPYMEHTapUsl | HHCTPYMEHTAPHS
MpoQeCCuoHalIb- | CKOTO po(heCCUOHANb- | JIJIS PEIICHHUS JUTS petieHust
HBIX 3a71a4; WHCTPYMEHTapus | HBIX 3a/1a4; Me- npodeccronans- | mpodeccuoHab-
- MEeTOAaMHu | JUIsl pelIeHus TOJaMH MaTeMa- | HbIX 3aj1a4; Me- HBIX 3a/1a4; Me-
MaTemaTHhye- npodeccuoHanb- | THYECKOTO aHa- | TOJaMU MaTeMma- | TOJaMH MaTeMa-
CKOTO aHajiu3a W | HbIX 33/1a4; Me- JU3a U MOJICJIU- | THYECKOTO aHa- | TUYECKOTO aHa-
MOJICTTUPOBAHUS. | TOJAMH MaTeéMa- | POBAHMUA. Ju3a ¥ MOAENU- | JIU3a U MOJIEIH-
THYecKoro aHa- | Jlomyckarorcs pOBaHUSI. pOBaHUsI.
JU3a ¥ MOJICNIU- | 3HAYUTENbHBIE HaBbiku  ocBoe- | CBOOGOgHO — TIpH-
pOBaHUsI. OIMUOKH, TPOSIB- | HBI, HO JOMYC- | MEHSET MOJIy4YeH-

JIACTCA HCAO0CTa-

KaroTCsa HC3HA4YM-

HbIC HABBIKM B




TOYHOCTh BJIaJie- | TEJIbHBIE OIIMO- | CUTyalMsIX  IO0-
HUS  HAaBBIKAMM | KM, HETOYHOCTH, | BBIIICHHON
0  psapy IO- | 3aTpyAHEHUS CJIO’KHOCTH.

kazareneit, OOy-
YaloIIuicsa  HC-
MBITBIBACT  3Ha-
YUTCILHBIC

NpyU  aHAIUTUYE-
CKHUX OIlepalHusix,
MEepeHoce  yme-
HUM Ha HOBEIE,

3aTpyIHEHUS HECTaH/JapTHbHIE
IIPU IPUMEHEHUH | CUTYaI[UH.

HaBBIKOB B HO-
BBIX CUTYallUsX.

®opmMa NPOMEKYTOYHOM aTTeCTALMU: 3a4eT.

[IpomexxyTounas arrectanusi o0yyarouxcs B popme 3aué€ra NpOBOAUTCA IO pe3yibTa-
TaM BBINIOJTHEHUS BCEX BHJOB y4eOHOH pabOThl, MPEAyCMOTPEHHBIX Y4eOHBIM IJIAHOM IO JaH-
HOM JUCHMILIMHE (MOJYIIIO), IPU 3TOM YUYHMTHIBAIOTCS PE3YJIbTaThl TEKYLIETO KOHTPOJIS yCIeBa-
eMOCTH B TeueHHe cemecTpa. OLeHKa CTENeHHM AOCTHXEHHsS OOYyYaroIMMUCS IUIAHUPYEMbIX
pE3yIabTATOB OOYYEHUS 10 JUCLUIUIMHE (MOJYJII0) MIPOBOAUTCS MPETOAABATENEM, BETYIUM 3a-
HATHS TI0 TUCHMIUIMHE (MOJYJII0) METOAOM SKCHEepTHOM oneHKU. [lo mToram mpomexyToyHOH
aTTecTallMy MO0 JUCUMIIIINHE (MOAYJIIO0) BHICTABIISIETCS OLIEHKA «3aUTEHO» WU «HE 3aY4TEHO».

K npomexyTouHOi aTTecTaluy JOIMyCKarTCs TOJIBKO CTYJIEHTBI, BBIITOJHUBIINE BCE BU-
161 y4eOHOU paboThl, MPeTyCMOTpEeHHBIE pabodeil MporpaMMoii O AUCHIUIUINHE.

Mlxkana
OLICHUBAaHUSA

Onucanue

Boinonnensl Bce BuABI Yy4eOHOM paboOThl, MPeryCMOTPEHHbIE Y4eOHBIM
mw1aHoM. CTyJEHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HABHIKOB
MIPUBEJICHHBIM B Ta0JIMLAX IMOKa3aTeseil, onepupyer NpuoOpEeTEeHHBIMU 3HA-
HUSMH, YMEHUSMHU, HABBIKAMH, MPUMCHSICT UX B CHUTYaIUSX IOBBIIICHHON
cioHOCTH. [Ipy 3TOM MOTYT OBITH AOIYIIEHBI HE3HAYUTEIbHBIC OIINOKHU, HE-
TOYHOCTH, 3aTPYIHEHUS IPU aHATUTHUYECKUX ONEpaIusaxX, NepeHoce 3HaAHUM 1
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIlUH.

3aureHo

He Boimonnen oauH win Oosee BUAOB Y4eOHOUH pabOThI, MPEayCMOTPEHHBIX
y4ueOHBIM T1aHOM. CTYZCHT IEMOHCTPUPYET HETIOTHOE COOTBETCTBUE 3HAHUH,
YMEHH, HaBBIKOB PUBEICHHBIM B TaONIMIIaX MMOKa3aTeseil, JomycKalTcs 3Ha-
YUTENBHBIC OIMUOKH, MPOSIBISICTCS OTCYTCTBUE 3HAHHMA, YMEHUN, HABBIKOB 10
psAdy TOKa3aTeseil, CTyACHT HCIbITHIBAECT 3HAYUTENbHBIC 3aTPYyAHEHUS MpPU
OTIEpUPOBAHUHU 3HAHUSIMHU U YMEHUSIMU MIPHU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

He 3auteno

®opmMa NPOMEKYTOYHOMN aTTECTALMU: IK3AMEH.

[IpomexyTtounast arrectanus oOydammmxcsa B (opMme -HK3aMeHa MPOBOAMUTCS TIO
pe3ylbTaTaM BBINOJHEHUS BCEX BUAOB yueOHON pabOThI, MPeayCMOTPEHHBIX yUEeOHBIM TIAHOM
M0 JAHHOW TUCHUIUTHHE (MOIYJII0), TPU 3TOM YUYUTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemectpa. OIeHKa CTENeHU MOCTKEHHUS OO0yJarolIMMUCS TUIaHUPY-
€MBIX Pe3yJIbTaTOB OOYYEeHHS MO AUCIUIUIMHE (MOMIYII0) MPOBOAMTCS IMpEnoaaBaTeIeM, BEIy-
[IUM 3aHATHS 10 AUCHUIUIMHE (MOAYII0) METOIOM KCHepTHOU oneHKu. [lo nutoram mpomexy-
TOYHOM aTTECTAI[MU IO JUCIMIUINHE (MOJYJII0) BBHICTABISECTCA OICHKA «OTIHYHO», «XOPOIIOK,
«YIOBIETBOPUTENHHO» UITH «HEYIOBICTBOPUTEIHHOY.

K npomexyTouHoi1 aTTecTauu A0MyCKatTCs TOJIBKO CTYIACHTHI, BHITTOJIHUBIIINE BCE BUJIBI yueO-
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HOW paboTHI, MPeAYCMOTPEHHBIE pabodel MPOrpaMMoii 1Mo JUCIIUIUIMHE.

IIxana oneHnBaHuA

Onucanue

OTJIINYHO

BrinonHens! Bce Buabl yueOHOW padoThl, MpeIyCcMOTPEHHbIE yueo-
HbIM 11aHOM. CTYJIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUIL, yMe-
HUH, HaBBIKOB IPUBEJCHHBIM B TAaOJIUIIAX MOKa3aTesied, Onepupyer
MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABbIKAMHU, TPUMEHSIET UX
B CUTYyallUsAX MOBBILIEHHOM ClI0KHOCTHU. [Ipr 3TOM MOryT OBITH J10-
MyIIEHbl HE3HAYUTENIbHbIE OINOKH, HETOUHOCTH, 3aTPYIHEHUS MPU
AHAINTUYECKUX OINEpaLMsX, IEPEHOCE 3HAHUN U YMEHUI Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

Xopomro

BrimonHeHsl Bce BUIIBI yueOHOUM pabOThI, MPEyCMOTPEHHBIE yuel-
HbIM MIaHOM. CTyAEHT JEMOHCTPUPYET HEMOIHOE, IPABUIBLHOE CO-
OTBETCTBHE 3HAHWM, YMEHUH, HABBIKOB TMPUBEJICHHBIM B TaOJIMIIAX
MoKasarenei, MO0 eclu MpH ITOM OBLTH JOMYIICHHI 2-3 HecyIle-
CTBEHHBIE OIHUOKH.

VYV 10BIIETBOPUTEIIHHO

BrimoHeHsl Bce BUIIBI yueOHOUM pabOThI, MPeyCMOTPEHHBIE yuel-
HbIM I1aHOM. CTYJEHT NEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B
KOTOPOM OCBEIlleHa OCHOBHAsl, HanOoJjee BakKHAsI 4acTh MaTepHaa,
HO IpHU 3TOM OOMYyHICHA OAHA 3HAYWUTCIbHAA 0m1z161<a UM HETOY-
HOCTb.

HeynosnerBopurensHo

He BbmosHeH onuH wiau Oosiee BHJIOB y4eOHOW padOTHI, Mpemy-
CMOTPEHHBIX YUY€OHbIM IIaHOM. CTYyAEHT NEMOHCTPUPYET HEMOJ-
HOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB MPUBEICHHBIM B Ta0-
JMIAX TOKa3aTeseH, TOMyCKAIOTCs 3HAUUTEebHbIE OIIMOKH, TPOSIB-
JseTCsl OTCYTCTBUE 3HAHWUM, YMEHHUH, HaBBIKOB 1O psay TMoO-
Kaszareyiel, CTYJCHT HCIBIThIBACT 3HAUYUTENbHBIC 3aTPYAHECHUS MPH
OTIEpUPOBAHUY 3HAHUSAMHU U YMEHUSMHU IPU UX NEPEHOCE HA HOBHIE
CUTYaIlUH.

@oHabI OLIEHOYHBIX CPe/ICTB MpeACTaBIeHbl B NpUIokeHnu 1 k padoyeii nporpamme.

7. Y4eOHO-MeTOAMYeCKOe U MH(POPMALIMOHHOE o0ecneyeHre TUCHUIIIMHBI

a) OCHOBHas JIUTepaTypa:

1. | Kpacc M.C., UynpsiaoB b.II. OcHOBBI MaTeMaTHKH U €€ MPHJIOKEHHSI B 3KOHOMUYECKOM

oOpazoBanun: YueOHoe nocobue. — M.: leno, 2008. — 720c.

2. | Aynnuxosa T.B., KapaBaesa H.H.Briciias matemaTtuka. Pa3nen: AHanmuTuyeckast reomer-

pus (metoamueckoe nmocodbue Ne 952) - Dnekrpocrans: 1T MUCuC, 2008.- 68 c.

3. | Kapasaesa H.H., [lonoBa M.A. Briciiast Matematuka. Paznensi: KommiiekcHbie uncia.

Judbdepenmmansupie ypaBaenus. Psaaer. - ST MUCuC, TY, 2005. - 119 c.

4. | Hynauxosa T.B., KapaBaeBa H.H. Teopus BeposTHOCTel. Y4eOHO-METOIUYECKOE TTO-

cobue, yactu 1, 2. - OIIM MUCuC, 2012. - 152 c.

5. | I'mypman B.E. PykoBOJCTBO K PEIICHUIO 3a/1a4 110 TEOPUH BEPOATHOCTEN U MaTeMaTHye-

CKOM CTaTUCTHKE: YUueOHoe mocodue mjst By30B. — Beicirast mik., 2004. - 400 c.

0) TOTOJTHUTEIbHAS JTUTEPATypa

1. | Hanko IL.E., ITonoB A.T"., KoxeBuukoBa T..Briciias MmaTemaTrka B ynpaKHEHUSIX U

3agadax. Tom 1,2.- C.—II.: Onukc, 2005.- 304 c.; 416¢.

2. | unaues, B.C. 3agaunuk mo BeICIICH MaTeMaTHKe: Yuel. mocodue ams By3os / [lluma-

yeB B.C. — M.: Beicm. mik., 1998.- 304 c.
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l'onenrays b.P. Briciias matematuka. MHTerpanbHoe ucuucieHne GyHKIUA OJHOH Te-
peMeHHo. YueOHoe nocobue. - Dnekrpoctans, 1T MUCuC, 2011. - 130 c.

4. | I'onenrays b. E. Boiciiast matemaTuka, Paznen: Teopust GyHKINI KOMITJIEKCHOTO T1e-
peMeHHOro u onepaionHoe ucumncienue, Kypc sekuuit. - 91T MUCuC, 1997. — 135c.

5. | T'onenray3s b. E. Breiciias marematuka, Paznen: Teopust GyHKINI KOMITIEKCHOTO T1€-
PEMEHHOT0 U OTlepaliOHHOe UCYHcieHne, YdyebHoe nocodue. - 1T MUCuC, 1997. —
164c.

6. | [uckynos H.C. luddepenumanbnoe n HHTErpaibHOE UCUUCIICHUS B 2-X TOMax. - M.:

WuTerpan-mipecc, 2005.- 432 c.

B) POrpaMMHOE 00eCTIeYeHUE U UHTEPHET-PECYPCHI

Omneparmmonnas cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Odwucubie npunoxenus, Microsoft Office 2013 (wmm Hmke) — Microsoft Open License. Jluten-
3ust Ne 61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe [10 Avast (Gecruiat-

Hast BEpCHUs)

HHTepHeT-pecypehl BKIIIOYAIOT Y4eOHO-METOJMIECKHE MaTeprasibl B SJIEKTPOHHOM BUJIE, TIPENl-

CTaBJICHHBIC Ha caiTe www.mami.ru B pazuene «bubOmmoreka MockoBckuii [lommrtex» (http://
lib.mami.ru/ebooks/).

www.e.lanbook.com DnekTpoHHO-O0nOIHoTeUHAs cucTeMa «JIaHby

OBbC «YHuBepcurerckas oudnnoreka onnaa»( https://biblioclub.ru)
HarmonanpHas snekrporHas ouodaroreka (http://H30.pd)
[Mone3nsle yaeOHO-MeTONNYECKHE F MH(POPMAIMOHHBIC MaTePHAJIbI IIPEICTABICHBI Ha caiiTax:

http://mugalim.ru

http://www.mami.ru/index.php?id=238

http://edu.ru/subjects/mathematics.html - poccuiickoe o6pazoBanue, heaepabHbIl mOpTal

hall had Ll o

http://exponenta.ru/educat/links/l catalog.asp - oOGpa3oBaTelbHBIif MATEMaTHYECKUIA TOPTAIL

http://dmvn.mexmat.net/calculus.php -Pecypc paccunran Ha ctynentoB MexMara MI'Y u
He TOJIbKO. CallT — MCTOYHUK MHOTOUYHUCIICHHBIX PECYPCOB, TAKUX KaK KOHCIIEKTBI Pa3-
JMYHBIX JICKIMHA, 1 BOOOIIIE BCETO TOTO, YTO MOXKET IIOMOYb CTYJICHTY B €0 HENETKOM
KH3HU.

www.moeobrazovanie.ru - MaTtepuet-ipoekt MoeObrazovanie.ru. MadopmanmoHHbIi
pecypc Ui aOUTYpUEHTOB, MX POJHTENEH, a TakxkKe s cTyAeHToB. [lopTan comepxut
BCIO MHTEPECYIOIIYI0 HH()OPMAIIHIO KaK 110 00pa30BaTeIbHBIM YUPEKICHUIM Ipodeccro-
HaJIbHOTO 00pa30BaHuUs CTPaHBI, TAK M [0 TEMAaTHKE 00pa30BaHUs B IIEJIOM

www.mathhelpplanet.com — HeKOMMepYeCKHiT MaTeMaTHIeCKuii popyM, Ha KOTOPOM
MOYHO MOJYYHUTh KOHCYJIBTAIUIO M PEATbHYIO TIOMOIIIb B PEIICHHUH 110 MPAKTUYECKH JIFO-
0OMY BOMPOCY, CBA3aHHOMY ¢ MATEMATUKOW W MHOTOYUCIICHHBIMHU €€ IPUIOKCHUSIMHU.

www.lineyka.inf.ua - 3geck coOpaHo MHOTO MMOJIe3HON HH(MOPMAITUU KaK IS ITKOJIbHHU-
KOB, CTYJICHTOB, TaK ¥ JUIsl YIUTEJSH, MpenojaBaTesei

http://ipim.ru - UHTepHET-MOPTAN HHTEIIEKTYaIbHON MOIOEXKH, KOTOPBIN (B pasnene
"MeponpusTus") COOEpKHUT OOMIMPHYIO U MIOCTOSTHHO OOHOBIISIEMYIO HH()OPMAITHIO 110
Hay4YHBIM MEpONPUATHAM (KOH(pepeHIUsIM, ceMuHapam, popymam u zp.). Kpome toro, B
paznene nopraia "I'panTtsl” npuBeaeHa HHGOPMalKs O pa3IMYHbIX IPaHTaX U KOHKYpCax.

10.

www.teorver.ru - HOpTaJ'I, HOCBHI_I_[CHHHﬁ TAaKUM pa3JcyiaM MaTCMAaTUKH, KaK TCOpU: BC-
pOHTHOCTeﬁ, MaT€MaTUiCCKas CTaTUCTUKA, TCOPUA MaCCOBOI0O O6CJ'Iy>KI/IBaHI/I$[, MaremMarTm-
YCCKasd TCOpHUs TeJ'IeTpa(bI/IKa W APYTUM INPUIOKCHUAM TCOPHUH BCpOﬂTHOCTCﬁ.

11.

http://www.eurekanet.ru - UHHOBaIrioHHasi oOpa3oBaTesbHasi CETh DBPUKA.

12.

http://www.mathtree.ru - JIpeBOBHIHBII KaTAJIOT MATEMATHUECKUX PECYPCOB COIACPKUT
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http://www.mathtree.ru/
http://www.eurekanet.ru/
http://www.teorver.ru/
http://ipim.ru/
http://www.lineyka.inf.ua/
http://mathhelpplanet.com/
http://www.moeobrazovanie.ru/
http://dmvn.mexmat.net/calculus.php
http://exponenta.ru/educat/links/l_catalog.asp
http://edu.ru/subjects/mathematics.html
https://biblioclub.ru/
http://lib.mami.ru/ebooks/
http://lib.mami.ru/ebooks/

uHbopMaIrio 0 Kadeapax, mepcoHax, myOoauKaiusax, OndInoTeKax, JKypHajaax U T.II.

http://www.ucheba.com - O6pa3oBarenbHbIi TOPTAJ, OPUSHTHUPOBAH B MIEPBYIO OUEPElb
13. | Ha Tex, kTo mpodeccCHoHALHO CBsI3aH co chepoii 00pa3oBaHMs, XOTS MOJIE3HYIO I ce0st
UH(POPMAIIUIO 3/I6Ch CMOTYT HAWTHU M POJMTENH YUAIIUXCS, M CAMHU YYalTHecs.

http://www.mathnet.ru/ - O61IEepOCCUICKUI MaTEeMaTUIECKUI TIOPTAJI, IPEAOCTaB-
14. | nsrommii poCCUHUCKUM U 3apyOSKHBIM MaTeMaTHKaM pa3iMyHble BO3MOXHOCTH B TIOUCKE
UHPOPMALIMU O MaTeMaTHYeCKO ku3HU B Poccum.

http://www.artspb.com/indexkalman.html - Kpurepuu Kanmana - o1Ha U3 cOCTaBIsIOMINX

15, nomnyJsipaoit 6ndiamotexn Control B Matnad

16. | http://onru.ru/ - Karainor caiitos. Yue0a.

17 http://www.uchim.utmn.ru/ - 3To IpPOEKT, MOCBAMEHHBI BOITPOCAM U MPOIIECCy 00yUe-
" | Hus (oOpa3oBaHMsI) U BCEMY, UTO C HUMH CBS3aHO.

18. | http://elibrary.ru/ - Hayunas anexTpoHHasi Ou0iImoTeKa.

19 http://www.scintific.narod.ru/ - coOpaH#e CChUTOK Ha HAYYHBIE ITOMCKOBBIC CUCTEMBI,
" | sNeKTpOHHBIC apXKBbI, OuOIHOrpaduyeckre 0a3bl JaHHBIX HAYYHOH JTUTEPATYPHI.

20. | http://www.ed.vseved.ru/ - Bc€ 00 0OpazoBaHuu; HHGOPMAIHS O By3aX, IKOJaX, Kypcax.

21. | http://www.maoo.ru/show.asp - MexxayHapoaHasi akaJeMusi OTKPbITOr0 00pa30BaHHUsl.

8. MaTepI/IaHLHO-TeXHI/I‘IeCKOC 06ecnequI/Ie JUCIIUITIINHBI
HauMenoBanue cnemuajJbHbIX* mome- | OCHAIIIEHHOCTh CIenuaIbHbIX
HIeHUH W MoOMelleHUuH IJIs cCaMOCTOsI- | MOMeIleHnii W ToMelleHui s
TeJIbHOH PadoThI CaMOCTOSITeIbHOM PadoThI
VYyebnas aynuropus jJekuuoHHoro Tuma | Komruiekt — mebenu, MEPEHOCHOM
Ne 508, MYJIbTUMEIUIHBIN KOMIIEKC

yueOHo-naboparopHusblil kopryc, 144000, | (MpoeKIMOHHBIN 3KpaH, TPOEKTOp, HO-
MockoBckasi 0051acTb, TI.DJIEKTpOCTalb, | yTOYK)
ya.IlepBomaiickas, 1.7

VYyebnas ayautopus aisa 3aHaTH cemu- | Komruiekt — mebenu,  MEepeHOCHOM
Hapckoro tumna Ne 505, MYJIbTUMEIUNHBIN KOMIUIEKC
yaebHo-nabopatopHsiit kopiyc, 144000, | (TpOEKIIMOHHBIN 3KpaH, MPOEKTOp, HO-
MockoBckasi 0051acTb, TI.DJIEKTpoCTalb, | yTOYK)

ya.IlepBomaiickas, 1.7

9. MeToauyeckne yKazaHus i 00yYAOUIUXCS 0 OCBOEHHUIO THCIHUILJINHBI

MeToanueckue yKazaHusi Mo padoTe HAJA KOHCIEKTOM JIEKIIMA BO BpeMsl M IOCJIe
NMPOBeJAeHUS JEeKIHHU

B xone neKknuoOHHBIX 3aHATHA 00yYaroIIUMCS PEKOMEHIYETCS BBIMOJIHATH CICAYIOLINE
NEUCTBUS: BECTU KOHCIIEKTHPOBAaHUE YUeOHOTO MaTepuraia; o0pailatb BHUMaHUE Ha KaTErOpUH,
(bOpMyIIMPOBKH, PACKPBHIBAIOIINE COJEP)KAHUE TEX WM WHBIX SBICHUN U IMPOILIECCOB, HAyYHBIC
BBIBOJIBI U MPAKTUYECKUE PEKOMEHAAIMU 10 UX MPUMEHEHUIO; 33/1aBaTh MPENOIaBaTEN0 yTOU-
HSIOIIME BOIPOCHI C LIEJIbIO YSICHEHUSI TEOPETUUYECKUX MOJOKEHUMN, pa3pelIeHusl CIIOPHBIX CUTY-
aIfui.

KenarenbHO OCTaBUTH B pabOYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX BO BHEAYAMTOPHOE
BpEMSI MOKHO CHENaTh MOMETKH U3 PEKOMEHJOBAHHOW JIUTEPATypPhl, JAOMOJHAIOIINE MaTeprual
MPOCITYIIaHHON JIEKIIMH, a TaK)Ke MOJUYEePKUBAIOIINE 0COOYI0 BaXKHOCTh T€X UM WHBIX TEOPETH -
YECKHX TTOJIOKECHHH.

MeToanueckue yKa3aHusl K NPAKTUYECKUM 3aHATUAM

[Ipn moOATOTOBKE K TPAKTHYECKUM 3aHITHSIM OOYUYaIOIUMCS HEOOXOIUMO H3YUYUTh
OCHOBHYIO JIUTE€PATypPy, O3HAKOMHUTHCS C JOMOJHUTEIBHOMN JIUTEepaTypoii, HOBBIMU ITyOIHKAIU-
SIMU B MIEPUOJNYECKUX U3JaHMIX: )KypHaJax. [Ipu 3ToM ydecTh peKOMEH 1Al MpenoaaBaTess
1 TpeOoBaHUs yueOHOU mporpamMmbl. B Xo/1e MOATOTOBKU K MPAaKTUYECKUM 3aHITHSIM HE00XO-
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http://www.maoo.ru/show.asp
http://www.ed.vseved.ru/
http://www.scintific.narod.ru/
http://elibrary.ru/
http://www.uchim.utmn.ru/
http://www.cat.onru.ru/onrucat/cat/study_lv1/russia_lv1/
http://onru.ru/
http://www.artspb.com/indexkalman.html
http://www.mathnet.ru/
http://ucheba.com/

MO OCBOMTH OCHOBHBIE IMOHSTHSI M METOAMKHU pacueTa IMoKa3aTeslel, OTBETUTh Ha KOHTPOJIb-
HBIE BOIIPOCHI.
B TeueHne nmpakTHUYECKOTO 3aHATHUS CTYJCHTY HEOOXOJIUMO BBIIIOJIHUTH 3aaHHsI, BIAAH-
HBIE MIperojaBaTesieM, YTO 3aUUThIBACTCS KaK TeKyIas padboTa CTyIeHTa.
MeTtoauyeckue yKasaHusi 110 BIIIOJIHEHHIO KOHTPOJIbHOI padoThl
Jlns 3akpernsieHusl IpakTHUYECKUX HaBBIKOB CTYZI€HTaM MOTYT ObITh BbIJaHbl TUIIOBBIE HH -
IMBHyaJbHBIC 3aJaHUs, KOTOPbIE JOJDKHBI OBITH C/IaHBl B YCTAHOBJIEHHBIN IperojaBaTesieM
CpoK. BbInosHeHHbIE 3aJaHHsI OLIECHUBAIOTCS Ha OLICHKY.
Lenb BHIMOTHEHUST UHAMBHYaJIbHON KOHTPOJIBHOM pabOThl: MPOBEpKAa YMEHUN U HAaBbI-
KOB CaMOCTOSATEIBHOIO pEHIeHHs KOHKPETHBIX 3aJay IO JAHHOMY pasleiy IUCUUIUIMHBI,
MIPOBEPKA JIOTHYECKOT0 00OCHOBaHMS PEIICHUS, YMEHUI IPUMEHEHNE TEOPETUYECKUX 3HAHUHN K
pEIIeHHUIO 3a/1ay.
MeTtoauyeckue peKOMeHAALNHU /151 CAMOCTOSITeIbHON PadoThl
CamocTrosarenbHas paboTa SBIsSETCS OJHUM M3 BUIOB YUeOHBIX 3aHATHUH. CaMOCTOSATENb-
Has paboTa HampaBJeHa Ha CAMOCTOSITEIbHOE U3YUEHHE OTACIbHON TeMbl Y4eOHOMH AUCIUIITUHBI
W SIBIIACTCA 00S3aTEBbHON MJIsi KaKIOTO OOyYaromIerocs, €€ 00BbeM OmMpeaesieTcs Yy4eOHbIM
TUTaHOM. AYJHUTOpHAsi CaMOCTOSITeIbHAs paboTa M0 JTUCIMITIIMHE BBITOIHSACTCS Ha YyYeOHBIX 3a-
HATHUSAX O/ HETIOCPEICTBEHHBIM PYKOBOACTBOM IIpEroAaBaTelisi U MO ero 3ajaHuio. BHeayau-
TOpHAsi CAaMOCTOsITeNIbHAsi paboTa BBIMOIHAETCS CTYACHTOM I10 33aJJaHHIO IpenoaBaTess, Ho 0e3
€ro HEeImoCPEICTBEHHOTO y4acTusl.
3amaun caMOCTOSATENbHON pabOTHI CTYACHTA:
pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOU paboThI;
OCBOEHUE COJEPKAHUS TUCLUIIINHBL;
yriayOseHne coiep kaHus U OCO3HaHNUE OCHOBHBIX MOHATUHN AUCHUIIINHBL;
UCIIOJIb30BaHUE MaTepHalia, COOpPaHHOTO U MOJIYYEHHOTO B XOJ€ CAMOCTOSITENIbHBIX 3aHATHH
1 3¢ (HEeKTUBHON OJTOTOBKH K 3a4eTy/IK3aMeHY.
Buasl BHEayAUTOPHON CAaMOCTOSTENTbHON pabOTHI:
CaMOCTOSITENIbHOE U3YyUYEHHE OTAEIbHBIX TEM TUCIUIINHBL,
MOJITOTOBKA K JIEKIIMOHHBIM 3aHATHM;
MOJIFOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATUSM;
oopmIIeHHEe OTYETOB 10 BBHIIIOJIHEHHBIM J1A00PaTOPHBIM PaboTaM M MOJATOTOBKA K UX 3aIIUTE;
BBITIOJITHEHHE PACYCTHO-TPAPUIECKOIN pabOTHI.
Jlnist BBITIOJTHEHHS JTF000TO BHJIA CAMOCTOSITENILHON pabOThl HEOOXOIMMO MPOMTH Cclemy-
IOIIUE ATaIbI:
- OIIpeJieJIeHUE 1IN CaMOCTOSATEIbHOM padoThI;
- KOHKpeTH3allus I03HaBaTeNIbHOM 3a/1a4u;
- CaMOoOIlIeHKa TOTOBHOCTH K CAaMOCTOSITEIbHOM paboTe;
- BBIOOD aJIeKBaTHOTO crioco0a AefcTBHS, BEAYIIEro K PeIICHUIO 3a1auH;
- TUTaHUPOBaHME PAOOTHI (CAMOCTOSATEIHLHON MITH ¢ TOMOILBIO TIPEno/aBaTesis) Ha/l 3aJJaHHeM;
- OCYUIECTBJIIEHHE B IIPOLIECCE BBIMOJHEHHUS CAMOCTOSITEIbHOM paboThl CaMOKOHTPOJIS
(MpOMEXXYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBITOJTHEHHS PabOTHI;
- pednekcus;
- Tpe3eHTaIys padoThl.
10. MeToanueckue peKOMeHIAUM /IJIsl IPenoaaBaTeist

B3aI/IMO,I[eI>’ICTBI/Ie npernogaBarciyii CO CTyACHTaAMHM MOXKHO pPasAaCiIiTb Ha HCECKOJBKO
COCTAaBAIOIMUX — JICKHUOHHBIC, IMTPAKTUYCCKUEC U na6opaT0pHHe 3aHATUA U KOHCYJIBTUPOBAHUC.

HpeHO,Z[aBaTeJ'IB JOJDKCH ITOCJICAOBATCIIbHO BBIYHUTATb CTYACHTAM pPAI HeKI_[I/Iﬁ, B XOI€
KOTOPBIX CICAYCT COCPECAOTOYNTL BHUMAHHUEC HAa KIIFOYCBBIX MOMCHTAX KOHKPCTHOI'O TCOPCTUUC-
CKOro Marcpuajia, a TakXKE€ OpraHmu30BaTb MPOBCACHUC IMPAKTHYCCKUX 3aHATHH TaKUM 06p830M,
YTOOBI AKTUBU3UPOBATH MBINIJICHUC CTYACHTOB, CTUMYJIIHMPOBATH CAMOCTOATCIILHOC H3BJICHCHHC
MU HeO6XOI[I/IMOI71 I/IH(l)OpMaHI/II/I N3 PA3JIMIHBIX UCTOYHUKOB, CpaBHI/ITeHBHHﬁ aHaJIn3 MCTOJOB
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peLIeHH, CONMOCTaBICHUE IOMYyYEHHBIX PE3yJbTaToB, (POPMYIHPOBKY M apryMEHTaLUI0 COO-
CTBEHHBIX B3IVISIIOB HA MHOTHE CITIOPHBIE TPOOJIEMBI.

[lepen HayamoM npenogaBaHus MPENoIaBaTeNt0 HE0OX0IUMO:

- U3Yy4YUTh pabouyIo MporpamMmy, IeJid ¥ 3aJa4d AUCIUTIINHBL;

- YEeTKO MPEJCTaBIATh ce0e, Kakue 3HaHUs, YMEHUS U HABBIKU JIOJDKEH MPHOOPECTH CTy -
JICHT;

- MO3HAKOMUTCS ¢ BUAaMU y4eOHOU pabOThI;

- U3y4HTh COJECPIKAHNE PA3/IE€IOB AUCIUIUINHBI.

B xo/1e NeKIIMOHHOT0 3aHATHS MIPETo1aBaTellb JOJDKEH Ha3BaTh TeMY, y4eOHbIE BOIIPOCHI,
O3HAKOMHTbH CTYJCHTOB C NIEPEYHEM OCHOBHOW U JOMOJHUTEIBHON JUTEPATYphl MO TEME 3aHs-
THS.

Bo BcTynurenbHON yacTu JeKIUU 00OCHOBATh MECTO M POJIb M3y4aeMOH TeMbl B yueO-
HOM JUCLMIUIMHE, PACKPBITh €€ MPAKTHYECKOE 3HaUeHue. Ecau unTaerca He nepBas JIEKIHsI, TO
HE0oOXO0IUMO YBSI3aTh €€ TeMY C IpeblIyIiel, He Hapyllas JOTMKH U3JI0KEeHUsl y4eOHOro maTe-
puana. JIekuuio cieayeT HauMHaTh, TOJBKO YETKO OOO3HAUMB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B OCHOBHOH YacTM JIEKIIMH CIEAYyeT PAacCKphIBaTh COAEp)KaHUE Y4EeOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHUMAaHHE CTYJEHTOB Ha OCHOBHBIX KaTErOpHUsX, SIBJCHHUSIX U IMPOIIEccax, 0CO-
OEHHOCTSX WX MpOTeKaHHs. PacKphIBaTh CYIIHOCTh M COJEP>KAaHHE PA3JIMUYHBIX TOYEK 3PEHUS U
HAYyYHBIX MMOAXO0/0B K OOBSICHEHUIO TeX WM MHBIX SBJIEHUI U nporeccoB. Cienyer apryMeHTH -
pOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIMIO IO CIOPHBIM TEOpeTHYecKuM Borpocam. [Ipu-
BOAWTH MpHUMEphl. 3alaBaTh IO XOJIy H3JIOKEHHs JIEKIMOHHOIO MaTepuaia pUTOPUYECKHE
BOIIPOCHI M CAMOMY JIaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIMU MBICIUTEIBHOM /1esi-
TEIbHOCTU CTYACHTOB, MOBBIIICHUIO UX BHUMaHUS M MHTEpeca K MaTepuaiy JIEKIHH, €€ coaep-
kaHuto. IlpenongaBatenb OMKEH PYKOBOIUTH pabOTOH CTyNEHTOB MO KOHCIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaia, Mog4epKuBaTh HEOOXOIMMOCTh OTPaKEHUSI B KOHCIEKTAaX OCHOBHBIX
MIOJIOKEHUI U3yyaeMoi TeMbl, 0000 BBIIEISIS KATerOPUIMHBIN ammapar.

B 3axirountenbHOW 4yacTH JIEKIMHM HEOOXOIuMO cQOpMyIMpOBaTh OOIIME BBIBOIBI IO
TeMe, pacKpbIBAIOIIUE COJEPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JEKIUH. OOBIBUTH IUIaH
OYEPETHOTO TMPAKTUYECKOTO0 WM JIaOOpaTOPHOTO 3aHSTHUS, JaThb KpaTKHE PEKOMEHIAlUU IO
MOJrOTOBKE CTY/JICHTOB K MPAKTUUYECKOMY 3aHSATHIO MM JTabopaTopHO# paboTe. OnpenenuTs Me-
CTO U BpeMs KOHCYJIbTAllMU CTYJIEHTaM, MOKEJIABIINM BBICTYNUTh Ha 3aHITHH C JOKJIAJaMU U
pedepaTaMu MO aKTyalbHBIM BOIIPOCAM 00CYX/1aeMON TEMBI.

Llenb mpakTHUECKUX M J1a00paTOPHBIX 3aHATHUI - 00ECIeUYnTh KOHTPOJIb YCBOCHHS yuel-
HOT'O MaTepuaia CTyJeHTaMH, PacCIIUpPeHNE U yriayOJieHHe 3HAaHUM, TOTYYSHHBIX UMM Ha JICKIH -
X U B XOJIe caMOCTOSITeNbHOU palOoThl. [loBbiieHue 3(h(HEeKTUBHOCTH MPAKTUYECKUX 3aHATUN
JOCTUraeTcs MOCPEACTBOM CO3JaHUS TBOPUECKOH OOCTAHOBKH, pacloiaralolieil CTylIeHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVIAJIOB U CYXXJEHHUH MO 00CYKIaeMbIM BOIPOCAM, JKEIAHUIO Y
CTY/ICHTOB ITOpab0TaTh y JOCKU MPHU PEIICHUH 3a/1a4.

[Toce xkaxxaoro JEKIHMOHHOTO, 1a00paTOPHOro M MPAKTUYECKOT0 3aHATHS ClIeNIaTh COOT-
BETCTBYIOIIYIO 3allMCh B XXypHaJlaX yuyeTa MOCEHIAEMOCTH 3aHATUH CTYJIEHTaMH, BBIICHUTDH Yy
CTapOCT YYEOHBIX TPYII MPUUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHUSIX. [IpOBOAUTH TpyNIoOBbIe
Y MH/MBUIyaJIbHbIE KOHCYJIBTALIMU CTYJEHTOB 110 BOIIPOCaM, BO3HUKAIOLIUM Y CTYJEHTOB B X0/
UX MOJIFOTOBKU K TEKYLIEH M MPOMEKYTOYHON aTTeCTallMy MO y4eOHON NUCIUIUIMHE, PEKOMEH -
JI0BaTh B MIOMOIIIb yUeOHbIE U IPYT'He MaTepHallbl, a TAKXKe CIIPABOYHYIO JIUTEpaTypy.

OK3aMeH WM 3a4eT M0 AUCLHUIUIMHE IMPOBOAUTCA B (OPME YCTHOIO OTBETA C MOCIENY-
IOlIe MHIMBUAYaIbHONW Oeceoil co CTYIEHTOM Ha OCHOBE KOHTPOJBHBIX BOMpocoB. OreHka
BBICTABJIIETCS IperoaaBareseM U 00bsBIsSeTCs nocie oTBeTa. [IpenogaBarens, MpUHUMAIOLIHIA
3a4eT WM 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTD 3a IPABWIIBHOCTH BBHICTaBJICHUS OLICHKHU.

11. OcolOeHHOCTH peau3ali JUCHUILINHBI «MaTeMaTHKa» /151 HHBAJIWIAOB U JIML C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
OOyyenue Mo JUCHUILIMHE UHBAJIUIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370PO-
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Bbs (manmee OB3) ocymiecTBisieTcss MpenojaBaTesieM € y4eTOM OCOOCHHOCTEH Icuxodusnye-
CKOTO Pa3BUTHSI, UHANBUAYAIbHBIX BOBMOXKHOCTEH M COCTOSIHUS 3I0POBBS TAKUX 00YyJaroIIUXCsl.

OOyuaromecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI 0OECIIEYEHBI AJIEKTPOH-
HbIMH 00pa30BaTeNbHBIMU pecypcaMu B opMax, alaliTUPOBAHHBIX K OFPaHUYEHUSIM UX 3]10pO-
BbSL.

HporpaMMa COoCTaBJICHA B COOTBETCTBHH C qDel[epaJIBHLIM ToCy1apCTBCHHBIM 06pa30-
BaTCJIbHBIM CTaHAApPTOM BBICHICTO O6p330BaHI/I$I M0 HAMpPaBJICHHUIO IMOATOTOBKH 6aKaJ'IaBpOB

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECIeueHue MAaIIMHOCTPOUTENIBHBIX TMPOU3-
BOJICTBY.

[Iporpamma yTB. 26.05.2025 nporokosn Ne 10
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ITpunoxxenue 1
K paboueil mporpamme

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUMCKOUN ®EJIEPALIN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYUPEXXJIEHUE BBICILIET'O OFPA3OBAHUA
«MOCKOBCKHW MOJIMTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)
JJIeKTPOCTAIBLCKUN HHCTUTYT (pumasn)

MOCKOBCKOro NOJIMTEXHUYECKOT0 YHHBEPCUTETA

Hamnpasnenue morotroBku
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOe 0O0ecneuyeHue
MAIIHHOCTPOUTEIbHBIX POU3BOICTB»

HanpasnenHocTs 00pa3oBaTesIbHOI MPOrpaMMbl
«TexHoJI0TMS MAIIIMHOCTPOEHUSI»

dopma 00ydyeHMsI: OYHAsI, OUHO-3a0YHAs

Buapl mpodeccruonanbHON ASSTEIHHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAs;
Hay4YHO-HCCIIEA0BATEIIbCKAS.

Kadenpa: «IIpuknannas matemaruka u uHGOpPMATHKA»

®OH/I OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«/Inneiinas aaredpa»

OnektpocTanb 2025 ron
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MMOKA3ATEJb YPOBHSA COOPMHUPOBAHHOCTU KOMIETEHIHMI

«JIuneiinas aareopa

DI'OC BO 15.03.05 «KKOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecreyeHrne MAIINHOCTPOUTEIbLHBIX MPONU3BOJACTBY

B nmponecce 0CBOCHUA JaHHOM JUCUMILIMHEIL CTYACHT (I)OpMI/IpyeT " ICMOHCTPUPYCT CICAYIOMNC KOMIICTCHI NN

KOMIIETEHIIMA IlepeyeHb KOMIIOHEHTOB TexHoJsiorus ®opma one- | CreneHu ypoBHeli ocBoe-
HHIEKC | POPMYJIUPOBKA dopmMupoBaHUs | HOYHOIO HHS KOMIeTEeHIINii
KOMIIETEHI[M i CpeacTBa
YK-1 CIIOCOOHOCTHIO ocy-|3HaTh: JISKITHS, YO, ba3oBblii ypoBeHb
HIECTBIISATh TIOWCK, | OCHOBHBIC TIOJIOKEHUSI MaTtema-| camocrosrenbHas | K/P, BJIaJIceT HAaBBIKAMH PaOOTHI C OCHOB-
KPUTHYECKHI aHaJIM3 M |THUKA JUIS pELICHUs  3aj1ad, pabora, T, HbIMM TIOHSATHSIMHM W METOJAMH B
CHHTE3 MH(DOpPMALlKH, | BOSHUKAIOWKMX B X0 Mpodec-| ppakriueckue 3a- | P33, paMKax JAUCIUILTAHEL.
NPUMEHATh  CUCTEMHBIN | CHOHAJIBHOU JAEATEIBHOCTH. HSITHS 3a4erT,
MOJIXOJT JUTSl PEIICHUS T10- | YMeTh: IK3aMeH IoBbINIEHH I YPOBEHD

CTaBJICHHBIX 3a1a4

HCII0Ib30BaTh METOJIbI
MaTeMaTUYECKOT0 aHalm3a JJIsd
OIMCaHUS OCHOBHBIX 3aKOHO-
MEpPHOCTEH, JCHCTBYIOIIUX B
rpoiiecce H3TrOTOBJICHUS
MAIIMHOCTPOUTEIIbHBIX Hn3Jie-
JINH.

Baaners:

- HaBBIKAMH MPUMEHEHUS
COBPEMEHHOTO MaTeMaTude-
CKOTO  HMHCTpyMEHTapust s
pemieHuss  NMPOQECCUOHATBHBIX
3ajad4;

- METOJaMH MaTeMaTHYECKOTO

cBOOOJIHO BIIaJIEET MaTEMATHYECKU-
MH METOJIaMHU M MPUHIIUIIAMH TIPHOO-
pEeTEeHMsI, UCTIOJIb30BAHUS U OOHOBIIC-
HUs OoJiee TIIyOOKHMX MaTeMaTHye-
CKUX 3HAHMI;

BJIQJICET Pa3IUYHBIMH  CIOCOOAMH
coopa, 00OpabOTKM U TPUMECHECHUS
MaTeMaTHYeCKOH HH(pOpMaIIHH;
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Hepeqeﬂb OICHOYHBIX CPEACTB 110 TUCHMIJINHE

HanmenoBanue
OLICHOYHOT'O
cpeJicTBa

Kpatkas xapakrepucTHKa OLEHOYHOTO
cpeacTBa

[IpencraBnenwue ore-

HOYHOT'O CPEZCTBA B
DOC

KonTponsHas
(camocTosTeNb-

Hasi) paboTa
(KP)

CpencTBO MpPOBEPKU YMEHMH MPUMEHSTH
[IOJTy4YE€HHBIE 3HAHUS Ui pEelIeHMs 3ajad
OIPENIETICHHOr0 THUIIA 110 TEME WJIU pa3Jie-

1y

Kommnexr
KOHTPOJIBHBIX 33]1a-
HUU 10 BapuaHTam

PaznoypoBHeBEbIE 3a-
Ja4ud 1 3aTaHUs

(P33)

Paznnuarot 3amaun u 3a1aHu:
a) PENpOLyKTUBHOIO YPOBHS, IO3BOJIAIOIINE
OILICHUBATh M JTUArHOCTHPOBATh 3HAHUE (aK-
THYECKOro MaTepuana (06a30BbIC MOHATHUS,
aIrOpUTMBL, (HaKThl) U yMEHHE MPaBUIBHO
UCIIOJIb30BaTh CIIEUAIbHBIE TEPMUHBI U T10-
HATUS, y3HaBaHUE OOBEKTOB H3yUEHUS B
paMKax OIpEAEICHHOIO pa3/esia JUCIUILIN-
HBI;
0) PEKOHCTPYKTHUBHOTO YpOBHs, I03BO-
JSAIOUIME OIEHMBAaTh W JAMAarHOCTUPOBATH
YMEHMSI CHHTE3UpPOBaTh, aHAJIN3UPOBATH,
0000maTh (pakTHUECKU U TEOPETUYECKUI
MaTepuan c (bopMyIHpoBaHUEM
KOHKPETHBIX BEI-
BOJIOB, YCTaHOBJIEHHUEM IPUUYMHHO- CIE]-
CTBEHHBIX CBS3CH;
B) TBOPYECKOI'O YPOBH:I, NO3BOJISAIOIINE OlLle-
HUBaTh M JIMarHOCTUPOBAaTh YMEHHUS, HH-
TErpyUpOBaTh 3HAHUS PA3IUYHBIX 00JaCTeH,
apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY 3pe-

Kommiekt pazno-
YPOBHEBBIX 33]1a4 U 3a-
HaHui

VYeTHBIM o1poc
coOeceoBanue,

(YO)

CpencTBo KOHTPOJISl, OPraHW30BaHHOE KaK
crenuanbHas Oeceqa MeJarormyeckoro
paboTHHUKa ¢ O0OydaroUMMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOH JAUCLHUIUIMHOMN, U
paccuMTaHHOE Ha BBUICHEHHE o00bema
3HaHUI 00ydaromerocs Mo OnpeeseHHO-
My pazfeny, TeMe, Ipobjaeme U T.11.

Bompocsl o
TeMaMm/paszzienam
JUCLUIUINHBI

Tect

(T)

CucreMa CTaHIapTU3UPOBAHHBIX 3aJaHUN,
MI03BOJISAIOIIAsT AaBTOMATU3HPOBATh
MIPOLIeTyPy M3MEPEHHUS YPOBHS 3HAHUH W
YMEHHH 00y4Jaromerocs.

doHI TECTOBBIX
3aJaHui

3auét

WroroBass Qopma oOmeHkH 3HaHWNA. B
BBICIIIMX Y4YEOHBIX 3aBEICHUSX MPOBOIMUTCS
BO BPEMsI CECCHH.

Bormpocs! k 3auéry

DK3aMeH

HroroBass ¢opma oneHku 3HaHWil. B
BBICHIMX YYEOHBIX 3aBEJACHUSX MPOBOISATCS
BO BpEMSsI IK3aMEHAIIMOHHBIX CECCUH.

Bonpocs! k sk3ameny
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KOHTpOJ’[LHLIe BOIIPOCHI X 3a/IaHUMA IJIA IPOBCACHUSA HpOMe)KyTO‘IHOi/'I aTTeCTallun

Ne Bonpocsl
Ik3amen (1 cemecTp)

1. Omnpenenenne BekTopa. Onepanus ClI0KEHHUsI BEKTOPOB U ONEPALUS YMHOKEHHUS FEOMET-
pPHUECKOI0 BEKTOPA Ha BEUIECTBEHHOE Yncio. [IpaBuiio TpeyroapHuKa U paBUiIo mapa-
JenorpaMma.

2. KoMIu1aHapHOCTh U KOJIJIMHEAPHOCTh BEKTOPOB, OPT M MOJYJIb BEKTOPA.

3. AnrebpandyecKkne CBOWCTBA JIMHEHHBIX OlNepaIiuii HajJ BEKTOPaMH.

4. Jlunelinpbie kOMOMHAMKM BEKTOPOB. JIMHEITHAsT 3aBUCUMOCTD W JIMHEHAs HE3aBUCUMOCTH
CUCTEMBI BEKTOPOB.

5. basuc cucrembl BeKTOpoB. EAMHCTBEHHOCTh pa3iio;KEeHUsI BEKTOPA M0 JAHHOMY 0a3ucy.

6. OmnpeneneHne oOnepalMyd CKaJISIPHOTO YMHOXEHHsS BEKTOpoB. (CBOICTBa CKaJspHOTO
IIPOU3BEICHNUSI BEKTOPOB.

7. BolpaskeHue 1auHbI BEKTOPA U yIila MEXAY BEKTOPAMHU Yepe3 CKAJIIPHOE IPOU3BEIEHUE
BEKTOPOB.

8. BoipaykeHue cCKansipHOro MpOU3BEICHMS YEPE3 KOOPAUHATHI BEKTOPOB-COMHOKUTENIEH OT-
HOCHUTEJIHLHO OPTOHOPMHUPOBAHHOTO (CTaHAApPTHOr0) Oa3uca.

9. Martpu1ibl, TUIIBI MaTpHIl (ONpeaeneHus, npumepsl). JIMHENHbIe onepalny HajJ MaTpuIa-
MH: OIlepalysl CIOKEHUS MAaTPULl U ONepalvs YMHOKEHHUSI MaTpUIIbl HA yucio. Mx
cBOMCTBA ((hOpMYJIHPOBKH O€3 I0KA3ATEIBCTR).

10. | Onpenenenus onepanyy TPAaHCIIOHUPOBAHUS U ONlEpallM¥ YMHOKEHUS MaTpULl U UX
cBoMcTBa ((hOPMYITUPOBKHU O€3 TOKA3ATEIbCTB).

11. | Panr Mmatpuiibl

12. | DneMeHTapHble MpeoOpa3zoBaHuUsl MATPHUIIBL.

13. | HaxoxxaeHue paHra MaTpHIlbl IIyTeM MPUBECHUS €€ K CTYyIIeHYaToMy BUY (Ha puMepe
KOHKPETHOW MaTPHIIBI).

14. | Onpeaenurenu KBaJpaTHbIX MAaTPHIl 2-T0 U 3-TO NOpsJIKa.

15. | Onpepenureny KBaJpaTHbIX MaTPULL TPOU3BOJIBHOTO MOPSAKA.

16. | OmpeneneHusi MEHOpPA M alreOpandecKoro JOMOTHEHHS DJIEMEHTa MaTPHIIBI.

17. | CoiictBa onpenenureneit (GopMyIupoBKU, IPUMEPHI UCTIONB30BAHUS CBOICTB ONpeaeit-
Tenen).

18. | ObOparHas MaTpHLa M METOJ] €€ HaXOXKACeHHUs (POpMYIHPOBKA AJITOPUTMA).

19. | Cuctembl TMHEHHBIX ypaBHEHUHN U UX KIIACCH(PUKAIIHSI TI0 YUCITY PEIICHUH (COBMECTHEIE,
HECOBMECTHbIE, OIIpe IeIeHHbIe, HEOPEAETICHHBIE), TPUMEPHI

20. | Heobxoaumoe 1 10CTaTOYHOE YCIOBHE COBMECTHOCTH CUCTEMBbI IMHEHHBIX YpaBHEHHIA
(6e3 moKa3aTenbCTBA).

21. | OOmias Teopust pelIeHusl CUCTEM JMHEHHBIX ypaBHEHUN. PelieHue cucteM JTHMHEHHBIX
ypasHeHu MeroaoM Kpamepa. ITpumepst.

22. | Marpuunas ¢popMa 3alucu CHCTEMBI IMHEHHBIX YpaBHEHU. PenieHre THHEHBIX MaTpUy-
HBIX ypaBHEHUN. Pemenue onpeneneHHon CHCTEMbI JIMHENHBIX YPaBHEHUN MaTPUYHBIM
crocobom.

23. | Pemenune cucreM auMHENHBIX ypaBHeHUH MeTonoM ['aycca. IIpumepslt.

24. | KoopayHaTHas IUIOCKOCTb. Y paBHEHHE NPSIMOM B KAHOHMUYECKOM U ITapaMeTpUIECKON
¢dbopMmax (BbIBOJI ypaBHEHUH, T€OMETPUUECKHI CMbICI KO3 (ULIUEHTOB, IPUMEPHI).

25. | Yroa Mexy NpsIMBIMU Ha TJIOCKOCTH.

26. | [lapamienpHOCTh M NEPIEHIUKYJIIPHOCTD MPSIMBIX HA IJIOCKOCTH.

27. | YpaBHEeHUS IUIOCKOCTH B IPOCTPAHCTBE (BBIBOJ YPaBHEHUS, TEOMETPUUECKHUM CMBICIT
K02 PHUITMEHTOR).

28. | YpaBHeHus NpsAMOH B IPOCTPAHCTBE (BBIBOJ YPABHEHMSI, FEOMETPUUECKUNA CMBICT

K02 PHUITMEHTOR).
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29. | Yroa Mexay npsiIMbIMH B IPOCTPAHCTBE.
30. Yron Mexay MmI0CKOCTIMU
31. | Yroa Mexay OpsiMOM M INIOCKOCTBIO.
32. | IlapainenbHOCTh M MEPIEHAUKYJISPHOCTD MPSAMBIX B IPOCTPAHCTBE.
33. | IlapayuienpbHOCTh M EPIEHIUKYJISIPHOCTD INIOCKOCTEN.
34. | IlapaiienbHOCTh M MEPIEHIUKYJISPHOCTD MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
35. | IloHsiTHE O KPUBBIX 2-TO MOPSAJKA HA TJIOCKOCTH.
36. | [lonstue Gpynkumuu omHOM nmepemeHHoNU. OOIACTh ONPEIeICHHS] U MHOKECTBO 3HAYCHUIN
byHKIHH.
37. | CnocoOsbl 3amanust pyskimid. I'paduk GpyHKImMH.
38. | OcHOBHBIE CBOMCTBA (PYHKIIHIA: YETHOCTh (HEUYETHOCTH), OTPAHUYEHHOCTb, IEPHUO Y-
HOCTb, MOHOTOHHOCTb.
39. | Knaccudukanus GpyHkuuii: anredpandeckue U TpaHCIICHCHTHBIE.
Cynepniozunus dyakiuii. O0patHas QyHKIUS.
40. | OcHoBHBIC eMeHTapHbIe (HYHKIUU (MpuMepbl). X cBoiicTBa u rpaduku.
41. | YucnoBas nocnenoBarenpbHoCcTh. [Ipenen nociaeqoBaTesIbHOCTH.
42. | Ilpenen ¢pynkuuu B Touke. OTHOCTOPOHHUE TIpeIeibl (PYHKIIUHN B TOUKE (ONPEACTICHUS).
[Ipumepsl.
43. | beCKOHEYHO MaJible BEJIMYMHBI U UX CBOMCTBA.
Teopema o cBsizu Mexay npeaenoM QyHKIMHA U 6ECKOHEYHO Maol BETHMUYHUHOM.
44. | BeckoHeUHO OOJIBIITNE BEIMIMHBI U KX CBOMCTBA. CBSI3b MEXKy OCCKOHEYHO MAJIBIMH U
0ECKOHEYHO OOJBIIMMH BETUYMHAMHU.
45. | Ilpenen cyMMbl M Ipou3BeAeHHs PYHKUMMA, IPEes YaCTHOTO.
46. | [IpuMepsl UCTIONB30BAHMS TEOPEM JJIsl BBIYMCICHUS] KOHKPETHBIX MPEJENIOB.
47. | Ilpupamenue GyHKIIMU B TOUKe (OmpeaeneHue, mpumepsl). Teopema o HepephIBHOCTH
AJIEMEHTAPHBIX (PYHKIMI B TOUKE.
48. | HenpepbIBHOCTh CYMMBI, IPOU3BEICHUS, YACTHOTO HEMPEPhIBHBIX (PYHKIIHIA.
49. | IlpuMepsl BEIYUCIICHHS MTPEICTIOB HEMTPEPHIBHBIX (DYHKITHIA.
50. | IlepBbIit 3amedaTeaIbHbIN IpEe.
51. | Bropo#i 3amedaresbHbIe Ipeaed.
52. | Touku pa3psiBa QYHKIMU U UX KIacCUPHUKAIUs (OMpeIeTeH s, TPUMEPHI).
53. | HenpepbIBHOCTH (DYHKIIHMI HA POMEKYTKE.
KoHTpoJibHBIE BONIPOCHI M 321aHUA /ISl IPOBECHHUS TEKYLIero KOHTPOJIst
o AucuuIinHe «MaremaTnka»
KoHTponbHble paboThl
Ne
TeMbI TemaTnka 3agaHuii M 3a1a4 A1 KOHTPOJIbHBIX padoT
1 cemecTp
1. «MaTpHuubl ¥ CHCTeMbl JMHEHHBIX YPABHEHUI
35 7 2
1 2 3 4
1. Beruucauts onpenennTens 5 33 9
I 3 5 4
(3 4 (—1 3) (1 2j
2. PemTh MaTpuYHOE ypaBHEHHE: X = .
0 2 2 5 0 7

3. Beraucinte 00paTHYI0 MaTpHITY JJII MaTPHUIBI A TBYMs cIOCOOaMH M BBIITOJTHHUTH MTPOBEP-
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2 5 -—1

ky:A=|-1 3 -2].
0 -6 3
4. Pemmuth cucteMy ypaBHEHHH Tpems criocobamu (o hopmynam Kpamepa, metonom ['aycca

6x+3y+5z=38

¥ C TIOMOII[bI0 00paTHON MaTpHIlbl): | 3X +2y +4z=9 |
4x+3y+7z=13

«BekTopHas aareopa»
1. KosutnHeapHbie Jid BEKTOPBI C; U C,, IOCTPOCHHBIE 110 BEKTOPaM d H p ?

a={1,-2,3},b=1{3,0,-1},¢=2a+4b,c,=3b-a.
2. Hanucars pasnoxeHue BeKTopa X 10 BekTopaMm P, ¢ u 7 :

x={-2,47}, p={0,1,2}, g ={1,0,1}, 7 ={-1,2,4}.

3. Haiitu KocHHyC yria Mexty Bektopamu 4B u AC , ecmn A =(1,-2,3), B=(0,-1,2),
C=(3,-4,5).

4 BBIYHCIIUTS IUIOMAb NapajLIeorpaMMa, HOCTPOSHHOTO Ha BEKTOpaX d H b :
a=p+2q,b=3p-q,|PI=1,171=2, (p.p)=x/6.

5. KOMILTaHApHBI JIM BEKTOPbl & , h U C 20 = {2,3,1}, b= {—1,0,—1}, c= {2,2,2}.
6.BeruncnuTs 06beM TeTpasapa ¢ BepmuHaMu B Toukax A, A,, A;, A, u ero Beicoty, omy-
mennyio u3 Bepimnsl A, warpams 4, A, 4,. 4 =(1,3,6), 4, =(2,2,1), 4, =(-10,1),

4, =(-4,6,-3).

«AHAINTHYECKAS] TEOMETPUID)

1.Haiitu ypaBHeHHe npsMOH, poxonsiei yepe3 Touky A(1,-3) neprneHauKyasspHO BEKTOPY
a=(4;2).

2.Haiitu paccrosiaue oT Touku M 10 IIIOCKOCTH, IPpoXosie yepes tpu Toukun M, M, M,
P M (—1:2:-3), ML (4-10) M5 (251-2), M, (1:-6:-5) .

3. Hanucath ypaBHEHHUE TUIOCKOCTH, IPOXOISIIEH Yepe3 TOUKY A MEPIEHIUKYIISIPHO BEKTOPY
BC,ecmn A(—1:3:4) , B(—1:5:0), C(2:6:1).

4 Haiiti yros Mexay miockocTsiMa X =3y +z=1=0px+z-1=0.
5Haiit KOOpAMHATEI TOUKH A, paBHOYHaienHoi ot touek B u C: A4(0,0,z) | B(3,3,1),
C4.12).

6HarmcaTh KAHOHHYECKHE YPABHEHHUS NPAMOM: X —3y +2z+2=0_ x+3y+z+14=0,
7HaiiTi TOYKY HepecedeH s mpsaMoit X3+ o y:43 ==z ; : U TUIOCKOCTH X +2y —=52+20=0,
8. Haiitu Touky M, cummerpuunyto touke M (2,—1,1) orHOCHTENBHO TIPAMON

x—45 y+3 z-2

1 05 1

«IIpeneabn

[ 3
L lim Y2 +l—x 2. lim \/x2+x—x 3.
X—>00 4/.?C6—|—X X—>+00
2
. 2x"-3x-2
Iim

x>23x> —T7x—10
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cos3x—cos 4x  im tan(rc(x—Z))

. IIm
x—>0  x-arctg2x Y—32 x2 _4
+1
o (2x+3Y
6. lm| ———
x—o| 2x+4
2x+4
. (3x=5 . log,(1+3x
7. llm| ——— 8. hm gz(. )9.
x—o| x+4 x—=>0 arcsin4x
X
. e —e
lim
x>l sm(x—l)
. arctanx 1
10. llm — 1. ]I1m 3x 12. Mccnenoparh Ha HEMPEPHIBHOCTH
x—2 2_x x——0
:x +1

. T
sin2x npu x<—
2
13. Ilpu xaxom 3HaucHUK ( QYHKIHS HEHpPEPbIBHA )V =
T
X' —a mpu x> By

«IIpon3BoaHbIE»
1. CocraBuTh ypaBHEHHE HOPMaJIH K JaHHON KPUBOH B TOUKE C a0CLUCCOH X, eCIH

_ 4x — x*
4

y Xg =2

2(3x° +4x7 —x-2)

1541+ x

2 3
' t+1 |t
3. Haiitu npou3BOAHYIO V. , €CIU X = T ,y=sin (3 + t} )
£

2. Haiitu mpou3BOIHYIO: V =

4. CocTaBUTh ypaBHEHUS KacaTeIbHON M HOpMaJM K KPUBOI B TOUKE, COOTBETCTBYIOIIEH 3HA-

= asin’ .
—

YEHHMIO rapaMerpa [ =1 {

acos’ e, =73,

5. HaiiTu npou3BOJHYI0 YKa3aHHOTO HOpsAKa. ) = Qx> =7 In(x—1), y° =2
6.HaiiTi mpou3BOIHYIO BTOPOTO TIOPSAAKA Vo, OT (hyHKIMH, 3aJaHHOH TapaMeTpHIecKy
2/

7. Ilokasatk, 4o GyHKUMA ) = Y€ ? ynoBnerBopsier ypauennio xy' = (1 — x7)y.

«YacTHble NMPOU3BOIHLIE»

0z Oz

v 2 2 = o _
l.z:ue“‘,rzle u=x"+y ,V XY . Haittu Eixnay
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dy
1. xy-Inlx+y?)=0.Haiitu —
Y ( y) dx
o’z o8°
2. ZZIH(XZ+y2+2X+1).HOKa3aTB,‘IT0 §+72220
ox oy

3. HccnenoBaTh Ha KCTPEMYM QYHKIMIO z = X~ +y~> —xy — Sy +4x —13.

Kpurepun onieHKkn KOHTPOJILHOMH padoThI

Ouenka Kpurepuii oueHku

OTan4HO IMOJIHOC, IIPAaBHUJILHOC BBIITOJIHCHUC 3aHaHHﬁ C OTACJIbHBIMH

HegouéraMu; BeIToHeHue ot 90% u Oosee.

XOpOIHO IMPaBUJIbHOC BBITIOJIHCHUC SaﬂaHHﬁ C HC3HAUYUTCIIbHBIM

KOJIMYECTBOM OINMMOOK; BhITTOIHEHHE Oosee 75% mernee 90 %.

Y 10BI€TBOPUTETHHO BBIIIOJIHEHHME OCHOBHOM YacTH 3aJaHUM C OIIHOKAMH ;
BoInostHeHue 0osee 50% menee 75 %.

HeynosnerBopurenbHO YaCTUYHOE BHITIOJIHEHHE 3aJaHUi (MEHEE MOJOBUHBI); TOMYIIEHNE

3HA4YUTCIIbHOT'O KOJINYCCTBA OH_II/I60K; BhITIOJIHEHHE MeHee 50%.

Kpurepun onenkn:

oTIMYHO - 0T 90% 1o 100% npaBUIIBHBIX OTBETOB;

xopouo - oT 75% 10 90% npaBUIBHBIX OTBETOB;
YIOBJIETBOPUTEIBHO - OT 50% 110 75% mpaBUIBLHBIX OTBETOB;
HEYJIOBJIETBOPUTENIBHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

Ilepeuensb 3amaHuii ¥ 32124 Uil pelIEeHUS] HA MPAKTHYECKUX 3aHATHAX

1 cemecTp
Auredpa
qacThb |
-1 1 0 2 0 2
3amanune Nel. laner matpuier A=| 1 3 2 | »w B=|0 -3 3
4 0 -3 1 1 -1

BEITOTHUTE AeHCTBU: A +8B".

3aanue Ne2. [Tpomo/KUTh JaHHOE MATPUYHOE paBeHCTBO (2A+3B)° —4A4> —6AB =...

Y TIPOBEPUTH €r0 Ui MaTpull A U B U3 nepBoro 3aJaHus.

3aganue Ne3. BeIYucauTh ONMpeenTelNb ABYMS CIIOCO0aMHU: Pa3ioKEHHEM IO IEPBOM CTPOKE U

pa3ioXKEHUEM I10 IIEPBOMY CTOJIOILY.

1 0 -1 2
0o 2 1 —1
I 1 -1 1
1 1 =2 1
3aganue Ne4. /Iy qaHHOM MaTpUIIbl HAUTH 00paTHYIO MaTpuily. ClienaTh MpoOBEPKY.
1 0 2
1 1 0
-1 2 3

3ananue NoS. Pemmte matpuanoe ypaBHernne AXB =C (maiitu X). Crenats mpoBEpKy.

(33 o3 3 (S 3

3azanue Ne6. Haiitu paHr MaTpuisl.
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1 -1 2 3 7
O 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

4acThb 2
3aganue Nel. Pemmuth cuctemy merogom Kpamepa. Caenatb MpoBeEpKy.

X+, -x,=-2

2 +2x, +3x, =7

3x, +6x,-2x, =1
3ananue No2. Pemuts cuctemy u3 Nel metogoM oOpaTHON MaTpUIIBL.
3amanne No3. Pemuth cuctemy u3 Nel merogom ["aycca.

3aganue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiftu oGiuee pemienue u
4aCTHOE PELICHHUE.

X, +x, +2x,4+3x, =5
3x, +2x, —4x, —2x, =1
Sx, +4x, + 4x, =11
3anmanue NoS. Pemuts omHOpOIHYIO cucteMmy MetofoMm ["aycca. Halitu obmiee pemenue u @CP.
2x,+6x, =9x, = 9x, =0
4x, = 5x,+x,=0
3x, 4+ 3x, = Tx; —4x,=0"
X, —3x, +2x; +5x, =0
yacTh 3
3aganue Nel. ITokaszaTb, 4TO BEKTOpPBHI /2. 7. 2 00pa3yloT 6a3uc B IPOCTPAHCTBE U PA3JIOKUTh
BEKTOp ¢ 10 3TOMy Oasmcy: 77 = (1, —1,2), 7 =(2,0.3), p=(-2, -1 1), a =(5, —4,13).
3aganue Ne2. JlaHbl BEKTOpPBI /1 U . BBIICHUTH — KOJUTMHEAPHBI JIK BEKTOPHI d U b .
= (28,—-8,8),7=(-21,6,—6), @a=2m +7,b =27 —7m.
Baganue Ne3. Haiitu ||, ecntt  |m|=6+/2,|7| =2, (7.77) = 135 . & = 67T — 7.
3aganve Ned4. Jlan A ABC Haiitu <8 ,ecomm A(1:—1:2), B(3:3:2), C(7;1:2).
3aganue NeS5. Tlpu kakux "x' BEKTOpbI ( U b TEPHCHIAUKYJISIPHBI?
a=(x;1:—4), b =(x—3:12; x).
3aganue Ne6. Haiitu rutomaap napasienorpaMMa, IOCTPOSHHOTO Ha BEKTOpax d U b.

a

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

3amganne No7. Haittu miomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. JlaHbI BEKTOpPBI @. . ¢ . BBIACHUTH — KOMIUTAHAPHBI JIH BEKTOPHI. ECIIi BEKTOPBI
HE KOMIUTAaHAPHbI, TO HAUTH 00beM IMapauieNeue ia, IOCTPOCHHOTO Ha BEKTOpax @.b.¢ H
OIPENIENIUTh — KaKyl0 TPOHKY OHH 00pa3yIoT.

a1:;—1:5),6(2:4:—2),c(3:0:1),

I'eomerpus

yacTsb 4
3ananue Nel. Tlpsmas /, mpoxomut 4epe3 Touky A mapaienbHo BekTopy 4. [Ipsmas /s
MIPOXOJUT Yepe3 TOUKy B mepreHauKyIsipHO BeKTopy /. HaifTu Touky nepeceueHust MpsiMbIX U
yros Mmexay Humu, ecmn - A (3:5), g (1:3), B(0:5), n (—3:4).
Bananue Ne2. Jlana npsmas /,. [lpsmas [, mpoxoaut 4yepes touku A u B. Haiitu paccrosaue
OT TOYKH TlepecedeHus npameix 7, u 1, 1o npamoit /.

Y=O8C3 4(4:0), B(733), 1,:9x—12p+2=0.

fy '{y=3t+4,
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3aganue Ne3. Haiitu paccrostuue or Touku M, 110 TuIockocTu @, MPOXOIAIIEN Yepe3 TOUKY
A mepreHauKyspHO BekTopy i1, ecmu M, (0; 1;7), A(2;-1;4), n(6;22; -3).

3amanue Ned. HaiiTu yroi MeKy IUIOCKOCThIO O ¥ IUIOCKOCTBIO /, IPOXOSIIEN yepe3 TOYKH
A, By (C,ecmn @:5x+y+4z—28=0, A(5:2:5),B(3:7:0),C(—4:-3.—1).
3azanue No5. 3anucarh KAHOHUYECKUE YpaBHEHMSI IPSAMOM, 3aJaHHON OOLIMMU YpaBHEHUSIMHU.

[ 4+ 23— D= — 10O — O:
13x + 41 + K= — 24 — O

3ananue No6. HaiiTh TOUKy nepecedyeHus npaMoil | W IMIIOCKOCTH (' W YroJ MEXAY HUMHU.
+2 -1
1:x =X=Z ; aix+2y-3z-12=0.
3 4 =2
3ananue Ne7. Ilpsmas /, mpoxomur 4yepe3 Touku A u B. Ilpsamas [, mpoxoaut yepes ToUKy
M nepnenauKyIsapHO Wwiockocty (. Haiitu yron Mesxay npsMbivu [, 1 [, ¥ BBIACHUTH —

JICXKAaT JIM OHHU B OI[HOI>’1 IJIOCKOCTH WJIN CKPCHINBAKOTCA.
A(9;—3;1), B(4,4,—5), M (—1;11;—-11), a:2x+3y—=z—-1=0.

q4acTh 5

. . (x+3)Y 7
3ananue Nel. Jlnsg naHHOW KpUBOM % + % =1 yka3arb (OKYCHI, SKCIIEHTPUCHUTET, TUPEK-
Tpuchkl. IlocTpouts KpuByt0, H300pa3uTh HOKYCHI, AUPEKTPHUCHI.
3amanue Ne2. TIpuBecTH ypaBHEHHE KpUBOH 9x° —25y° —18x+200y —616=0 K KaHOHUYE-
CKOMY BHUJy U IOCTPOUTH KPUBYIO.

3amanne Ne3. Jlnsa nuHeiHOTO omeparopa A  3amaHbl 00pas3bl Oa3WCHBIX JJIEMEHTOB
Ae,, Ae,, Ae; Zanucars maTpuily oneparopa A B 0azuce €. €., €; u HaliTu 00pa3
3JIEMEHTa X .

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

Xx=2e —4e, +e,,
3aganue No4. HaiiTu cOOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OMeparopa,

-4 1
3aJJaHHOTO B HEKOTOPOM Oasuce mMatpureii 4 = [ 7 2j :

Kputepuu onieHuBaHus pellieHNHs 321a4H

Ouenka Kpurepuii oueHku

OtnnuHO CocTraBileH NpaBUIIbHBIN AJITOPUTM PEIIECHUS 3a/layd, B JOrHYe-
CKOM pacCy>kKJIeHHUH, B BbIOOpe (GOpMYII U PElIeHUU HEeT OMIMOOK,
[IOJIydeH BEpHBIM OTBET, 3aJada pEIIeHa pallOHAIbHBIM
CIIOCOOOM.

Xoporio CocraBiieH NMpaBWIBHBIA JITOPUTM PELICHHs 3a/adyd, B JIOTHYE-
CKOM pacCy>XJICHUH U PELICHUU HeT CYIIECTBEHHBIX OLIMOOK; Mpa-
BIWIBHO cZieflaH BbIOOp (GopMyJ AJsl pelieHus; ecTb 0ObsICHEHHE
peleHysl, HO 3ajjaya pelleHa HepallMOHAIbHBIM CIIOCOOOM MU J10-
MyILIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK, MOIYyYEH Bep-
HBIM OTBET

VY 10BIETBOPUTEIHHO 3amaHue MOHITO NPABUIBHO, B JIOTHYECKOM PACCYKIACHUU HET Cy-
IIECTBEHHBIX OLIMOOK, HO JOIYIIEHBI CYIIECTBEHHbIC OLIMOKU B
BbIOOpE (popMyIT MM B MaTeMaTHUECKUX pacderax; 3ajaya perie-
Ha HE MMOJIHOCTHIO MJIM B 00IIIEM BHJIE.

HeynosnerBoputenpHo | 3agaua pelieHa HENPaBUWIbHO, MJIM 33jja4ya He pelieHa

YcrHbIi onpoc
1 cemecTp

1. Marpuiisl, TUIIBI MaTPHIL.
2. Omnepanuu ¢ MaTpuLiaMH, UX CBOKCTBA.
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YMHO)K€eHUE NPIMOYTOJbHBIX MaTPHLI.

MatpuyHas popma 3alIUCH CUCTEMBI TUHEHHBIX anreOpanyecKkux ypaBHEHHH.
Omnpenenureny U UX CBONCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHS.

CucTeMbl TMHEHHBIX aNreOpandyecKux ypaBHEHH, OCHOBHbIE MMOHATHUS U ONPEACTICHHUS.
[IpaBuno Kpamepa penieHust cucteM JTMHEHHBIX YpaBHEHUM.

9. OO6paTHas MaTpulla U e€ BEIUMCIEHUE. Y CIIOBHE CYIIECTBOBAaHHS 00paTHOM MaTpHIIbL.

10. Pemienune cucreM JUHEMHBIX aaredpanyeckux ypaBHEHU METOJIOM 0OpaTHOM MaTpHIIbI.
11. Meron I'aycca penieHust cucTeM JIMHEHHBIX YpaBHEHUI.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUI MeToa0oM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnn.

14. OgHOpOAHBIE CHCTEMBI JIMHEMHBIX YpaBHEHUI. KpuTepunii cyiiecTBOBaHUS HETPUBHAIBHBIX
pelieHui.

15. IlonsiTHE BEKTOpA U JIMHEWHBIE ONIEPALIMH HAJl BEKTOPAMH, CBOMCTBA ONEpaIuil.

16. JIuneitnast koMOUHAINS BEKTOPOB.

17. JInneitHast HE3aBUCUMOCTD M JINHEWHAs 3aBUCHMOCTh F€OMETPUYECKUX BEKTOpOB. Kpure-
pUH TMHENHON 3aBUCHUMOCTH.

18. [Nonsitue 6a3uca. KoopauHatel BeKTOpa.

19. OproHOpMHpOBaHHBIN 6a3uc. Pa3nokeHue BeKTOpa o BeKTopam 0asuca.

20. YnopsinoueHHasi TpOiiKa BEKTOPOB.

21. CkansgpHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEEHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcnoBus OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMIZIAHAPHOCTH BEKTOPOB.

23. JIuHeliHbIe IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBECHHBIE 3HAYCHHS MATPHUIIBI.

26. IlonaTre nepeMeHHOM BETUYMHBI U 00JIaCTH €€ N3MEHEHHS.

27. nousitue GyHKIMOHATIBHON 3aBUCUMOCTH, KJIacCUPHUKAIMS ()yHKIHA.

28. OnpezaeneHue M TUIIBI YUCITOBOM MOCIEA0BATEIbHOCTH.

29. Tlpenen 4ucI0BO Mocnen0BaTEIbHOCTH. ApudMeTHUECKUE ONlepallii HaJl OCIe10BaTENb-
HOCTSIMH.

30. YcnoBus cyliecTBOBaHUsI KOHEYHOTO IIPEENa YUCIO0BOU MOCIEN0BATEILHOCTH (TEOPEMBI
Ko u Beiiepmpacca).

31. Bropoii 3ameuaTeNbHbINi peaes.

32. Ilpenen ¢pynkuuu. Onpenenenus. ['eomerpuueckasi HHTEpHpETALs MOHATUS Tpeena
¢yukuuu. CBoiicTBa MpeIesoB.

33. beckoHedHO Masbie, OECKOHEYHO OOJbIINE (DYHKITHH.

34. I1epBbIil 3aMeyaTEeNbHBINA MTPEAEII.

35. beckoHeuHO Malible BETMYHUHBI. DKBHUBAJICHTHbIE OECKOHEYHO MaJible M UX HCIOIb30BaHHUE
IIpY BBIYUCICHUU TIpesienioB. Talnuiia S5KBUBaJICHTHBIX OECKOHEUHO MaJIbIX.

36. HenpepbIBHOCTH (PYHKIIMK B TOYKE U Ha MPOMEXyTKe. OTHOCTOPOHHUE MPEIEIIbI.
Knaccugukarus Touek paspsiBa rpapuka.

37. CpoiicTBa (yHKIINNA, HEMTPEPHIBHBIX Ha OTpe3Ke (Teopemsi Beliepmirpacca, bonbiano — Korm).
38. IIpousBoanas. ['eomerpuueckuit u puznyeckuii cMbICI Mpou3BoHON. KacarenbHas u
HOpPMaJIb K IUNIOCKOW KPHBOM.

39. Tabauua npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUI.

40. CBs3b MEX]y CyIIECTBOBaHHUEM MPOU3BOAHON QYHKIIUU B TOUKE U HENIPEPHIBHOCTHIO
(GYHKLINU B TOH ke TOUKe.

41. TlpousBoiHAsI CyMMBI, IPOU3BEACHUS, YACTHOTO. [Ipor3BoIHAS CIIOKHOW 1 00paTHON (DYHKITHIA.
42. TIponsBoaHas mapaMeTPHUUECKH 331aHHON (YHKIINU.

43. IlponsBoaHast pyHKINHU, 3aJaHHON HESIBHO.

44. TnddepeHnpoBaHre CIOKHON MOKA3aTENbHON (QYHKIMH.

45. Nuddepenuupyemoctsb. uddepennuan. ['eomerpudeckuii cMpica nuddepeniuana.

XN R
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46. TIpousBoansie u auddepeHnanbl BHICIIUX TOPSIKOB.

47. OcHoBHbIE TeopeMbl TuddepeHanpHoro ucuucienus (teopema depma, Teopema Poas,
teopeMa Jlarpanka, Teopema Komm).

48. IlpaBumno Jlonurans.

49. Muorourten Teitnopa u ero cBoiictBa. @opmyina Teitnopa. Octarounslii uieH popmyisl Teii-
nopa B popme Jlarpanxa u I[leano.

50. AcumnToThI rpaduka QyHKIHH.

51. Dkctpemym. Heobxoaumoe ycmoBue 3KCTpeMyma.

52. JlocTaTouHble yCIOBUS IKCTPEMYyMa.

53. JlocratouHoe ycioBue Bo3pacTaHus (yObIBaHUS) QyHKINU.

54. Hauboupliee 1 HauMeHblee 3Ha4YeHNUs (QYHKIIMU Ha OTPE3Ke.

55. BBITyKII0CTh, BOTHYTOCTh, TOYKA TIepernda. JlocrarouHoe ycaoBre BOTHYTOCTH (BBITYKIOCTH).
56. HeoOxonumoe ycnoBue ToukH neperuda. Jlocratounoe ycnoBue neperuoa.

57. O0u1as cxeMa MOCTPOEHUs U HccleoBaHus rpaduka pyHKINH.

Kputepumn onieHKkH ycTHOTo onpoca (codeceqoBaHus)

OneHka «OTIIMYHO» BBICTABIISAETCS CTYJEHTY, €CJIA CTYIEHT OPUEHTUPYETCS B TEOpETHYE-
CKOM MaTtepuaje; UMeeT MpeACTaBIeHHEe 00 OCHOBHBIX MOAXOJAaX K M3JIaraéMOMy MaTepHualy;
3HAeT ONPEIEICHHUs OCHOBHBIX TEOPETUYECKUX MOHATUN M3JIaraéMON TEMBbl, YMEET NPUMEHSITh
TEOPETUYECKUE CBEJICHMS I aHAIN3a PAKTUYECKOr0 Marepuana, B OCHOBHOM JEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATH TEOPETUYECKUE 3HAHUS B IPAKTHYECKON NEATEIBHOCTH U OCBOEHHUE
OOJIBIIMHCTBA TOKa3aTesiel OPMHUPYEMBIX KOMIIETECHITUH.

OneHka «XOpouIo» BBICTABIISETCS CTYIEHTY, €CIIU CTYJEHT OPUEHTUPYETCS B TEOPETHYE-
CKOM MaTepuaile; UMEEeT MpeICTaBIeHHEe 00 OCHOBHBIX MOJX0/aX K M3J1araéMoMy MaTepuaiy, HO
3aTpyIHAETCS B OTBETAX Ha HEKOTOPBIE BOIIPOCHI; 3HACT ONPEAEIICHNS OCHOBHBIX TEOPETHUYECKUX
MOHSITUN M3JIaraéMOM TEMbI, HO HE B IIOJTHOM Mepe OTPa’KaeT CyTh paccMaTpUBaeMon IIpoOIIEMBl,
B OCHOBHOM YMEET IIPUMEHATh TEOPETUYECKNE CBEICHUS Ul aHAIN3a PAKTUYECKOro MaTepua-
J1a, B OCHOBHOM JEMOHCTPHUPYET I'OTOBHOCTH NPUMEHATH TEOPETUYECKUE 3HAHUS B IPAKTHYE-
CKOM JIeITeIbHOCTH U OCBOEHHUE OOJIBIIMHCTBA MTOKa3aTeneil popMupyemMbIx KOMIETEHIHH.

OneHka «yJJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIH IMOKa3aHbl HEAOCTATOYHbIE
3HAaHHSA TEOPETHUYECKOTO MaTepHaja, OCHOBHBIX IOHATHI W3JIaraéMON TEMBI, HE BCErja ¢ Ipa-
BUJIbHBIM M HEOOXOJAMMBIM IPUMEHEHHUEM CIIELUAIbHBIX TEPMUHOB, IOHATUN U KaTeropuii; aHa-
JIM3 MPAKTUYECKOro MaTepuaia ObUl HeUETKU.

OneHka «HEyIOBJIETBOPUTEIBHO» BBICTABISIETCS B ClydasX, KOIJd HE BBIMOJIHEHbI
YCIJIOBUS, TIO3BOJISIOIIUE BBICTABUTD OLIEHKY «YZOBJIETBOPUTEIIBHO.
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