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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (noueHT) MapaaHos P.®. (Kadenpa aspornapomexaHmku,
otneneHne mexaHukn), Renat.Mardanov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-10 CNOCOBHOCTBIO K NMPOBEAEHNIO METOANYECKUX U SKCNEPTHBIX paboT B
obnacT MaTeMaTMyecKoro MoLeNnMpoBaHns

MK-2 CMNOCOBHOCTBLIO K OpraHn3auun Hay4Ho-MCCnenoBaTeNbCKuX U
Hay4YHO-NPON3BOLACTBEHHBIX PAbOT, K YyNPaBNEHWIO HAYYHbIM KONNEKTMBOM

MnK-7 CNocobHOCTbIO POPMyNMPOBaThL B MPOBIEMHO-3a8a4yHol hopme
HemaTemMaTu4yeckme TUrMbl 3HAHUS

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

COBPEMEHHOE COCTOSIHNE MEXaHUKYM AECPOPMUPYEMbIX TEN U CPen, TEOPETUYECKOW U NPUKNALHON MEXaHUKN,
MOCTAHOBKM OCHOBHbIX 33,424 MEXaHVKU 1 (DOPMYNMPOBKU OCHOBHbBIX NPOBNeM;

JonxeH ymeTb:

NPUMEHATb NONy4YeHHble 3HaHNA Npu pelweHnn 3agay MexaHK 1 npoeeneHnin akcnepmnMeHTanbHbIX nccnenoBaHum,
rPaMOTHO NCNONb30BaTb NAakeTbl NPUKNaOHbIX MPOrpaMmm;

JonxeH Bnanetb:
MeTOLaMn MaTeMaTtU4eckoro MOLENMPOBaHUS MPX aHann3e 1 peweHnn 3anady ecTeCTBO3HAHNS
JlonxeH 0eMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

pewartb cnegytolme NpoeccMoHanbHble 3a8aqn:
Hay4HO-MccneaoBaTeNnbckas NesTeNnbHOCTb:

NpVMeHeHe MeToA0B (PU3NYECKOro, MaTeMaTUHeCKoro 1 anropuTMMYECKOro MOLENMPOBaHMs Npy aHannse
MPOLLECCOB 1 06BEKTOB PeanbHOro MUpa, PeLleHnn 3a8a4 MeXaHUKW; NPOBELEHUE HAYYHO-UCCENOBaTENbCKNX paboT
B 06/1aCTN MEXaHUKM U MaTeEMaTMYECKOro MOAENNPOBAHNS; PA3BUTUE TEOPETUYECKMX OCHOB MEXaAHMKW 1 MaTEMATVKK
C Y4ETOM COBPEMEHHbIX JOCTUXEHUI OTEYECTBEHHOW U 3apyBeXXHON Haykn 1 TEXHUKN; aHann3 pesynbTaToB
Hay4YHO-MCCeaoBaTeNbCkoi paboTbl, MOAFOTOBKA HAYYHbIX NyGNnKauuii, peLeH3npoBaHne 1 peaakTMpoBaHme
Hay4HbIX cTaTen;

NPON3BOACTBEHHO-TEXHONOrMYEcKas NesiTeNbHOCTb:

pa3paboTka HOBbIX MAaTEMaTNYECKMX MOLENEl B MEXaHMKE U Co34aHne CrneumannampoBaHHOro NporpamMmMHOro
obecrneyeHuns; KOPPEKTHOE NCMONb30BaHNEe CreLnanbHbIX MPOrPaMMHbIX KOMMIEKCOB MPU NOCTAHOBKE U PelleHnm
3aa4 MEXaHVKWN; BHepeHMe pesynbTaTtoB Hay4HO-UCCnenoBaTeNbCckux paboT B 061acTv MEXaHWKN B MPaKTUKY;
OpraHn3aLMOoHHO-yNpaBeH4Yeckas AesaTenbHOCTb:

aHanu3 pesynbTaToB NPOM3BOACTBEHHO-TEXHONOMMYECKOW 0eATeNIbHOCTM, KA4eCTBEHHAS 1 KONMYECTBEHHAs OLeHKa
rnocneacTBuii MPUHMMAEMbIX PELEHNIA; OpraHm3aumst paboTbl HAy4YHO-UCCNEenoBaTENbCKNX KOMNEKTUBOB B 06nacTu
MEXaHVKU1 1 MaTeMaTn4ecKoro MoaeMpPoBaHUS; OpraHM3aumns U NPoBeAeHNe Hay4HO-UCCeN0BaTENbCKUX
CEeMUHAaPOB, KOHPEePEHLMiA, CUMMO31YMOB B 061aCTV MEXaHVKW; NMPOBEOEeHNEe 9KCNepTU3 Hay4YHO-NCCNenoBaTenbCKunxX
paboT B 0611aCTV MEXaHVKMN 1 MATEMATNYECKOro MOAENIMPOBAHMS; yHacTe B OesITeNbHOCTM FOCY0apCTBEHHbIX U NHbIX
opraHu3auuii, HanpaeneHHOW Ha BbIPaboTKy

NMOHNMaHNS CYTU U MPUMEHEHUSI €CTECTBEHHOHAYYHbIX METOAOB B Pa3/IMYHbIX 00NACTAX XU3HU rocynapcTea u
obuecTsa;

negarormyeckasl 4esTeNbHOCTb:

npenogasaHe OU3NKO-MaTeMaTUYecknx ONCLUUMINH U MHAPOPMATMKN B 06pa3oBaTte/bHbIX OpraHnM3aLmnsx OCHOBHOrO
obuwero, cpenHero obuwero, cpeaHero NPogeCCoHaNbHOro 1 Bhiclero obpa3oBaHus;

paspaboTtka MeToamnyeckoro obecrneyeHns y4ebHoro npouecca B 06pasoBaTtebHbIX OpraHM3aLmnsix OCHOBHOMO
obuwero, cpefHero obuwero, cpefHero NPogECCNOHANBHOIO 1 BbiCWero obpa3oBaHus;

coumanbHO OPUEHTUPOBaHHASA NEeSTEeNbHOCTb, HANpPaBieHHas Ha NonynspU3aUuio TOYHOTO 3HaHKs, pacnpocTpaHeHme
Hay4HbIX 3HAHWI Cpeau WMPOKUX CNOEB HACeNeHWs, B TOM YACNEe MONOOEXM!,

noaoaepXKy U pasBuTMe HOBbIX 06pa3oBaTeNbHbIX TEXHOMOT WA,
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2. MecTo AMCLUNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas ogucumnnvHa BkitoYeHa B pasgen "b61.B.0B.04.01 OucumnnuHel (Mogynn)" OCHOBHOIA
npocdpeccrioHanbHoi obpasosatenspHoi nporpamMmbl 01.04.03 "MexaHuka 1 MmateMatudeckoe Mogenmposarme (MexaHuka
XUIOKOCTU, rasa v nnasmbl)" 1 OTHOCUTCS K SUCLMMIMHAM MO BbiGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb OUCLIMINNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM yucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 3 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmnx yacos v BuagoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,

N Pa3penbl AMCUMNNHBI / Cemect X TPYAOEMKOCTb CamocTtosiTenbHas
monyns P (B yacax) pa6ota
MpakTnyeckumellabopaTtopHbie)
Jlekumu 3aHATUSA paboTbl
Tema 1. CBeneHune ocHoBHoM OK3A k
BHewHen OK3 ons doyHKUMM C
1.[npocTbIM NONOCOM 1 3 2 2 0 8
norapudMmnyeckoit 0cobeHHOCTbIO Ha
6ECKOHEYHOCTH.
Tema 2. PeweHune ocHoBHo OK3A
2.|cnocobom conocTtasneHus 3 2 2 0 8
MNOCKOCTEN.

Tema 3. Ycnosus paspewmmocTu
ocHoBHoil OK3A. Npesa n
3.|onpeneneHne KkBasupeleHns 3 2 2 0 8
ocHoBHoi OK3A. MNoctpoeHue
kBasupeweHns OK3A.

Tema 4. Crnocob I'.I". Tymawesa
‘Ipewenna OK3A.

Tema 5. Pewenne OK3A ons
[,03BYKOBOro NoToKa Nno MoAenu rasa

5. . 3 2 2 0 8
YannbirmHa; ycnosusl paspewmmocTu

N KBasupeLeHne.

Tema 6. OK3A ¢ y4eToM BA3KOCTM MO
6.[Mooenu norpaHnyHoOro cnos; atansl 3 2 2 0 8
peweHns.

Tema 7. OK3A nns KpbinoBbix

npodounen aKkpaHonIaHoB.

7 06061eHNs Ha cnyyYan NPOHULLAEMbIX 3 5 5 0 8
‘[kpbinoBbIX Npodounert n npodouneit ¢

BbllyBOM PEAKTUBHOW CTPYW.

Tema 8. KpaeBble 3anayn
8 dovnbTpaLmn ¢ HEN3BECTHbIMU 3 2 o
‘IrpaHuuamn. Cnyyam HanopHOW K
He3HanopHon ounbTpaLmm.

PervncTpaunoHHblii Homep
Crpanvua 4 n3 13.
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 9. OK3 counbTpauum non
6EeTOHHbIMM MIOTMHAMK, U3 KaHanoB U
9.[8 3emnaHbIx nnoTnHax. Cnyyai 3 2 2 0 8
OrpaHMyeHHOM 1 HeorpaHN4YEeHHOM
rny6uHbl 3aneraHns BOAOyrnopa.

toro 18 18 0 72

4.2 CopepxaHue OUCLUMIUHDI

Tema 1. CBeaeHue ocHoBHoM OK3A Kk BHewwHen OK3 ans oyHKLUM C NPOCTbIM NOIIOCOM U NlorapndoMmnyeckomn
0Cc06eHHOCTbIO Ha 6€CKOHEUHOCTM.

Bbi6op BCnomoratenbHOM goyHKLMK, ANns KOTOPOo ByieT nocTaBneHa Kpaesas 3aaya BO BCMOMOraTebHON NIOCKOCTH.
AHanua noseaeHust aTon yHKUMM Ha BeckoHe4YHocTW. [lokasaTenbcTBo, YTO €AMHCTBEHHBIMU OCOBEHHOCTAMM
BblOpaHHOI hyHKLMKN Ha BeckoHeYyHoCTM ByyT NpocToii nontoc 1 norapudgmmyeckas ocobeHHocTb. MocTpoeHne
oyHKUMM 4N yoaneHne 0CoOeHHOCTEN.

Tema 2. PewueHne ocHoBHou OK3A cnoco6om conocraefieH1s NJIOCKOCTEN.

MN3noxeHne 0CHOBHLIX UOE MeTo4a ConocTaBNeHNs NNOCKOCTEN, WNPOKO NPUMEHSIEMOro B a3pornapoanHammnke npu
peleHn COOTBETCTBYIOWMX KpaeBblx 3anay. MNprMeHeHne MeToda ComnocTaBneHns NnockocTtel Kk ocHoBHo OK3A.
BeeneHue oyHKUMM KOMNIEKCHOrO NnoTeHumana. MoctpoeHre obnacTi B NNOCKOCTM KOMMNEKCHOro NoTeHumana.
BeeneHue BcrnoMoratenbHOM NIOCKOCTY ¢ KAHOHMYECKOM 061acTbio: BHEWHOCTbIO € AUHNYHON OKPYXXHOCTU.

Tema 3. Ycnosus pasperummocTty ocHoBHon OK3A. Upes v onpepeneHne KkBasupelueHms ocHosHon OK3A.
MocTpoeHune kBa3upelueHns OK3A.

BbIBOA MHTErpanbHbIX paBeHCTB, 06ecneynBaolmx 0JHO3HAYHOCTb BCMOMOraTenbHON OyHKLMN, 4511 KOTOPOA METOLOM
COMoCTaBNIEeHNs NMNIOCKOCTEN CTPOUTCS NpAMas Kpaesas 3agada Bo BCnoMorarebHOW NnockocTu. MNocTtpoerHne
KBasunpeLlleHnsa B NpocTenwem cnyyae, npmn onkCnMpoBaHHON CKOPOCTY B 3a4HE KPOMKE, C MUHUMU3aunein HopMbl
NPOW3BOAHOIN BCrOMOraTenbHOm cpyHKLUN.

Tema 4. Cnocob I'.I". TymalwueBa pewieHua OK3A.

Pasbop meTona Tymawesa pelweHns ocHoBHol OK3A. Beibop BcniomoratensHoin doyHKLMN. Y faneHne ocobeHHocTel
BCromoratenbHol doyHkumu. [ocTpoeHue KpaeBoi 3aaaqm BO BCNOMOraTenbHOM NnockocTu. Buisog, ycnosuia
pPaspeLLMMOCTI: YCNOBMS HA CKOPOCTb Haberatowero NoToka 1 yCnoBus 3aMKHyToCTU. [10CTpoeHne NpMMepoB, Koraa
ocHoBHas OK3A peleHuit He nmeer.

Tema 5. PewneHne OK3A nns no3ByKOBOro notoka no mopenu rasa YannbirvHa; ycnosus paspeLumMocTv U
KBa3upelueHue.

M3noxeHne 0CHOBHbIX MOAX000B, NPUMEHSAEMbIX NPU y4eTe CXKMMAEMOCTM NOTOKA B Cly4ae A03BYKOBbIX CKOPOCTEN.
YpaBHeHusa HannbirmHa. MatemaTtnyeckas mogens rasa YannoirnHa. lNoctaHoeka ocHoBHo OK3A B pamkax Moaenm
rasa YannoirmHa. Beisoa ycnosuii paspewnmocTtn. OnpeneneHne KBa3upeLeHns n onmcaHne METOA0B ero HaxoXAeHWs.

Tema 6. OK3A ¢ Y4eTOM BSA3KOCTU NO Mogenn norpaHN4YHoro cnos; atanbl peLueHus.

OcCHOBHbIE NOAX0Abl y4eTa BS3KOCTM NOTOKA B paMkax Mogenu norpaHmyHoro cnos. Meton KoumHa-JlonusiHekoro
pacyeTta norpaHMYHOro Cnos, TONWMHA BITECHEHUS 1 NOTEPU UMMynbca, goopmanapameTp. NoctaHoBKa OCHOBHOW
OK3A B pamkax mofenu norpaHun4Horo cnosi. Ycnosus paspelwmnmocti ocHoBHoli OK3A. UtepaunoHHble cnocobbl nx
ynoBnetsopeHus. NoctpoeHne nprMepos.

Tema 7. OK3A pns KpbinoBbix npodouneit akpaHonnaHos. O606LLL,eHNs Ha cny4Yan NPOHULLAeMbIX KPbINOBbIX
npodcpunein n npocdpunen ¢ BbiAyBOM peakTUBHON CTPYM.

MocTtaHoBka ocHoBHOM OK3A asist KpbINOBbLIX Npogounei akpaHonnaHoB. VIHTerpansHoe npeacTaBneHne pelweHus n
ycnoBusl paspewnmocTu. KeaanpeweHus 1 MeToapl X NoCcTpoeHusl. Matematudieckne Moaenm yCcTpoicTe otbopa 1
BblAyBa notoka. O6obieHne Mmetona peweHns OK3A Ha cnyyan NnpoHMULaeMbix KPbINOBLIX Npodouneii. BeeaeHve
KYCOYHO-aHaNMTUYeCKon (yHKLMN KOMMNIEKCHOro NoTeHumana ans y4eTa BbloyBa peakTUBHOM CTPyW.

Tema 8. KpaeBble 3agauv chunbTpaumm ¢ HeU3BECTHbIMM rpaHuu.ammu. Cnyyam HanopHow n 6e3HanopHoOM
counbTpaumm.

OcHoBHble (o3MYecKkmne acnekTbl SBNeHNs ounbTpaummn. Cnydam HanopHoi 1 6e3HanopHoi dounbTpauun. 3akoH
Hapcw. MocTaHoBka NpsiMbIX U 06paTHBIX KpaeBbix 3a4ay.

MocTtaHoBka npsAMbIX K O6paTHbIX KpaesbiX 3aaau. MeTonpbl NOCTPOEHUA NHTErpanbHbIX

npeacTaBneHunin peleHns. Bonpockl cywecTBoBaHUst U eanHCTBEHHOCTU. CBOBOAHbIE NapaMeTpbl U crocobbl 1x
Bblbopa.

Tema 9. OK3 counbTpaumm non 6eTOHHLIMY MIOTUHAMU, U3 KaHa/IOB U B 3eM/ISIHbIX NIOTUHaX. Cnyyan
orpaHUuYeHHOM U HeorpaHMYeHHOW rMy6uHbI 3aneraHns Bogoynopa.

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
CrtpaHuua 5 us 13. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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MoctaHoBka OK3 tbunbTpaumnm nog 6ETOHHbIMYK NNOTUHAMK, N3 KaHaNoB N B 3EMJIAHBbIX NNOTUHAX. BOI'IpOCbI
OJHO3Ha4YHOM pas3pewmMoCcTn. MHTeraﬂbele npencrasneHus pemeHM|7|

PeweHne koHkpeTHbIx OK3 cpunbTpauun non 6€TOHHbIMU MAOTMHAMM, U3 KAHAN0B U B 3eMJISIHbIX NoTUHax. OnncaHne
Ha PM3MHECKOM 1 MaTeMaTUHECKOM YPOBHSIX Clly4aeB OrpaHNYeHHON 1 HeorpaHUYeHHoM rybuHbl 3aneraHvsi Bogoyrnopa
B OK3 Teopun counbtpaumm.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepctea obpasoBaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeAeHMs! TEKYLLEr0 KOHTPONS YCEBAEMOCTU 1
NMPOMEXYTO4HOI aTTecTaumm obyyarowwmxcs gpeaepanbHoro rocy4apCcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepeutet"

MonoxeHwne Ne 0.1.1.67-06/241/15 ot 14 nekabps 2015 r. "O chopMmpoBaHnM poHAa OLEHOYHbIX CPeACTB Ans
NpoBeeHNs TekylLell, MPOMEXYTOYHO! 1 MTOFOBOI aTTecTaummn obyyvarowmxcs jpenepanbHOro rocyaapcTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boiclwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii
yHusepcuteT""

MonoxeHue Ne 0.1.1.56-06/54/11 ot 26 okTs6pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax hesepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa30BaTENbHONO YYPEXAEHNS BbICWIErO NPOGECCUOHANBHOrO 06pasoBaHNs
"KasaHckuin ([MprBonxckuit) chepepanbHbiil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, permcTpauum, noaroToBKM K UCNOMb30BaHMIO B
yuyebHOM npouecce U1 yaaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4HeHNs
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiclero obpasosaHus "KasaHckuii
(MpuBonxckuin) henepanbHblin yHuBepcuteT™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHMUI 0ByYatoWwmxcs
B (oeiepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YHpEeXAEHNM Bbicllero obpasosaHus "KasaHckuii
(MpwuBoONXCKMA) hepepanbHbl yHuBepcutet™

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTkuy v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyapcTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpEXAEHNN BbiCWEro NPodeccnoHanbHoro
0bpasoBaHus "KasaHckuii (Mpusonxckuit) doenepanbHblil yHuBepeuteT™

Nekuwnm - Kpaesble 3a0a4n MateMatu4eckon onsnku -
http://www.studmed.ru/lekcii-kraevye-zadachi-matematicheskoy-fiziki_3bc4a911d4e.html

OHnaiiH-6nbnunoTeka: YpaBHeHWs MateMaTnyeckon nsmnkn, udgepeHLnanbHble YpaBHEHNS C YaCTHbIMM
npounssoaHbIMU - http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm

YyebHo-0bpasoBatensHas prsmnko-matematTmyeckas bnbnuorteka. Maremarmyeckas onsmka, ypaBHEHNS C YaCTHLIMM
npomnasogHbiMu - http://mechmath.ipmnet.ru/lib/?s=pde

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie

Tan
dra KOMneTeHuun

Tembl (pa3penbl) AUCLUUMIIUHBI

Cemectp 3

TeKyLLNA KOHTPO/Ib

1. CBepneHne ocHoBHol OK3A k BHewHen OK3 onsa doyHKumm ¢

1 |YcTHbI onpoc MK-2 , nK-7, rnK-10 MPOCTLIMMONIOCOM 1 NIOrapudoMn4eckomnocobeHHOCTbIO Ha
6EeCKOHEYHOCTH.
2 |YcTHbiit onpoc MK-10 , MK-2 , MK-7 2. Pemeng ocHoBHol OK3A cnocobomconocTaBneHms
NAOCKOCTEN.
PerncTpaumoHHblit HoMep % ;;E’{IEE

Crpanunua 6 n3 13.
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
3. Ycnosus paspewmmocty ocHoBHo OK3A. Moes un
3 |YcTHbIV onpoc nKk-10, nK-2, rnK-7 onpeneneHne keasvpeleHuns ocHosHoin OK3A. MNocTpoeHne
kBasmpeweHns OK3A.
4 |YcTHbI onpoc MK-10, NK-2, NnK-7 4. Cnocob I'.I'. Tymawesa peweHus OK3A.
lMncbMeHHoe
5. PeweHne OK3A nns [o3BYKOBOro notoka no Mogenu rasa
5 |momawHee saname MK-7, MK-10, MK-2 YannbirmHa; ycnosus paspewmmocTil 1 KBasupeLlueHne.
IMncbmeHHoe .
6 |nomawree sanatme [MK-10, MK-2 , MK-7 6. OK3A ¢ y4eTOM BA3KOCTM MO MOAENMNNOrPaHNYHOIO CNos;
3Tanbl peleHus.
7. OK3A ans kpbinoBbix npodouneit akpaHonnaHos. O606weHns
7 |YcTHbI onpoc nKk-10, nKk-2, nK-7 Ha cllydyaun NpoHMLaeMbIX KPbINOBbIX Mpodonner u npoduner ¢
BblLyBOM PEaKTUBHOW CTPYM.
MncbmenHoe 8. Kpaesble 3agaun dounbTpaumm CHEN3BECTHLIMU FpaHnLLaMm
8 |nomauree 3anatve MK-10, MK-2, MK-7 Cnyyau HanopHoii 1 6e3HanopHoON UNbTPALIMN.
lMncbmeHHoe 9. OK3 gounbTpaumm non 6€TOHHLIMM MNOTUHAMM, U3 KAHANOB U B
9 |momawHee 3apaHme ([MK-10, MK-2, MK-7 3eMnsHbIX NNoTUHax. Cnyyai orpaHU4eHHON N HEOTPaHUYEHHO
rny6uHbl 3aneraHusl BOSOynopa.
9k3ameH NnK-10, MK-2, rnK-7

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

KOHKPETHbIX 3a4aHui.

cnocobHoCTH
I'IpI/IMeHﬂTb 3HaAHUNA N
yMeva K BbIMOTHEHUNIO

KOHKPETHbIX 3a0aHWI.

NPUMEHSATb 3HAHWS U
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHWM.

Kputepum
®dopma OL,eHNBaHUS 3ran
KOHTpoOns

OTANYHO XopoLuo Y noen. Heyn.

Cemectp 3

TeKywWu it KOHTPONb

YCTHbIV onpoc B oTBeTe kavyecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO coaepXaHue [TeMbl PackpbiTbl. packpbita. OTBeT cnabo [[oHATWAHbLIA annapaTt 1
Tembl. OTBeT XOpowo  |CTpyKTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHBIN annapat  [HeynoBneTBOpPUTENbHO. 2
MNpekpacHo ocBoeH Xopoluo ocBoeH OCBOEH 4aCTW4HO. MoHumaHue matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |[doparMeHTapHOe Mnu 3
MponemoHcTpuposaH  ([TpoOAEMOHCTPUPOBAH  |MONOXEHWIA N3 oTcyTcTBYyeT. HeymeHune
BbICOKWI YPOBEHb XOpOLWWin ypoBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU 4
NoHMMaHua Matepuana. [moHMMaHna matepuwana. [YnosnetsoputensHoe [Mbicnu, obcyxaatb
MNpeBocxogHoe ymeHve (Xopolee ymeHue yMeHue INCKYCCUOHHbIE 7
dhopMynmpoBaTtb CBON  |dhOpMynMpoBaTb CBOM  |pOpMynMpoBaTh CBOW  [MONOXEHMSI.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mbicnu, obcyxaatb
JMNCKYCCUOHHbIE INCKYCCNOHHbIe JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. NONoXeHMs.

MNMucbmerHoe  |paBunbHO BbINOAHEHDI |[1paBMAbHO BbINONHEHA (3a0aHuns BbINOAHEHbI  (3a0aHWS BbINOMHEHD

JoMallHee BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaMoNOBVHY. [MEHEE YeM HANoNoBUHY.| 5

3apaHve MNponoeMoHcTpupoBaH  [3adaHui. MpucyTcTytoT MNponoemoHcTprpoBaH
BbICOKMWIA YPOBEHb MpwucyTtcTeytoT CepbEésHble owmnbKu. HeyOooBNeTBOPUTENbHLIA[ 6
BNafeHns MatepuanoMm. [HesHaumTeNnbHble MNponoeMoHCcTpupoBaH  |ypoOBEHb BRaAEHNS
MposiBneHsbl ownbKm. YOOBNETBOPUTENbHBIA  |MaTepuanom. 8
npesocxoaHble MponoemoHCTpMpoBaH  [ypoBeHb BRageHUs MposiBneHsb
CnocobHOCTM XOPOLNIA YPOBEHb marepuasom. He[ocTaTo4Hble 9
NPVMEHSATb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMeHMS K BbiNonHeHuto |[posiBneHbl cpeaHne  |CnocobHOCTM MPUMEHATb 3HAHNA U

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervncTpaunoHHblii Homep
Crpanunua 7 u3 13.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tema 1

BOMPOChI K YCTHOMY onpocy: - npsamble K3, npumMepsbl: 3apaya Weapua v cMewaHHaa K3 ana nonykpyra v 4eTsepTu Kpyra;
- K3 ¢ HeunaBecTHbIMU (CBOBOAHBIMU) rpaHuLamun. MNpuMepsl: 3a8ayn Teopumn CTpyit; - obpaTHble kKpaesble 3anaqm (OK3)
ONs aHanUTUYECKMX PYHKLNIA; - nepexon K BapuaumoHHbiM OK3; - otandmne BHyTpeHHUX 1 BHewHux OK3; - BHewHne OK3
LNt YHKUMIA ¢ ocobeHHocTsMU; - ocHoBHast OK3A, ceeneHue k BHelwHel OK3 anst qoyHKLUM C 0COBEHHOCTSMM;

2. YCTHbIN onpoc

Tema 2

BOMPOCHI K YCTHOMY OMPOCY: BBEAEHME (PYHKLMM KOMMIEKCHOrO NOTeHUMana; oopMysibl LMPKYNSLMOHHOMO obTekaHns
OKPY>XHOCTM BO BCMOMOraTenbHON NNOCKOCTU; CyTb METO4a CONOCTaBNEHMS MNOCKOCTEN; MPUMEPbl NCMONb30BaHUS
MeTo4a ConocTaBneHns NI0CKOCTEN B aspormapoanHamuke; metod Manrnepa pewexms OK3A, BbioeneHvne
ocobeHHocTel

3. YcTHbIN onpoc

Tema 3

BOMPOCHI K YCTHOMY OMpOCy: YTO Takoe "ycnoBums paspelmmocti ocHoBHo OK3A"; cnocob nocTpoeHns ycnoBuii
pPa3peLnMoCTU B UHTErPaNbHOW OOPME; - OM3NYECKNIA CMBICT YCNOBUIA paspewmnmoct ocHoBHo OK3A; uto Takoe
"KOPPEKTHOCTb NO Afamapy" MmateMaTnyeckor 3aayu; -Kakne MmaTeMaTmyeckme 3a4a4m Ha3blBatoT HEKOPPEKTHO
MOCTaBMIEHHbIMW; OCHOBHbIE MOEWN PErynapusauunmn peweHnin HeKOpPeKTHbIX 3a4a4; - OCHOBHAs naoes metona
ksasupewerunin B.K. MBaHosa; OnpeneneHune kBasmpeleHuii ocHosHo OK3A, cpaBHeHMe C Knaccn4eckum
onpeneneHneM KeasvpeLeHus

4. YCcTHbIN onpoc

Tema 4

BOMPOChHI K YCTHOMY OMpocy: CyTb MeTofa Tymalesa nocTpoeHus peweHuns ocHosHo OK3A; Bna ycnosui
pPaspeLMOCTM 1 CNOCO6 X MOCTPOEHNS; OUNYECKUIA CMBICT YCNIOBUIA paspelunmocTy B MeToe TYMalesa pelleHns
OK3A; cpaBHeHue ¢ MmeTtogom MaHrnepa

5. MucbMeHHOe pomallHee 3apaHve

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpauunonHblii Homep 5AE
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Tema 5

TeMmbl ans pedoepatoB ¢ nocnenytouwein ux sawmTtoi: 1. Cnocobbl y4eTa CXMMaeMoCTy NoToka Npu f03BYKOBbIX
ckopocTax; 2. YpaBHeHns YanneirmHa u mogens rasa Yanneirua; 3. MoctaHoska ocHoBHo OK3A B pamkax Mogenu rasa
YannbirnHa; 4. BoiBog yCcnoeuii paspewmmocTy B paMmkax Modenu rasa YannbiruHa u nx ousnyeckuin cmoicn 5.
MoctaHoBka ocHoeHOM OK3A B pamkax Momenu rasza YannoirnHa 6. Ycnosums paspelwmmoctu ocHoBHoli OK3A B pamkax
momenu rasa YanneiruHa 7.KeasupelweHns ocHoeHoi OK3A B pamkax Mofenu rasa YannsirnHa u cnocobbl nx
NOCTPOEHUS

6. MncbmeHHOe nomallHee 3anaHne

Tema 6

Tembl ans pedoepatoB ¢ nocnenytoweit ux sawmToit: 1. Cnocobbl yyeTa BA3KOCTM NOTOKA NPU AO3BYKOBbLIX CKOPOCTSX; 2.
MoctaHoBka ocHoBHOM OK3A B pamkax Moaenu norpaHnyHoro cnos; 3.BuiBoa ycnosuii paspelwmmoctu ocHoBHo OK3A
B paMKax MOLENU NOrpaHNYHOro cnos 1 ux domamdeckuii cmoicn; 4. Ksaaupewerns ocHosHot OK3A B pamkax mogenu
MOrpaHNUYHOro CNost U cnocobbl NX MOCTPOEHUS

7. YCTHbIN onpoc

Tema 7

BOMPOChI K YCTHOMY onpocy: noctaHoBkn OK3A nns KpblioBbiX Npodhunein akpaHonnaHoB, MPOHNLAEMbIX KPbINOBbIX
npodouner, npodunein ¢ yCTpoMCTBOM BblayBa peakTUBHON CTPyMW.

8. NMucbmeHHoOe aomallHee 3apaHue

Tema 8

TeMmbl Anst pedbepaToB ¢ Nocneaytowei Ux 3almnTon: MOCTaHOBKM NPSIMbIX 1 06paTHbIX KpaeBblx 3a4ay dounbTpaumm B
MNOTUHAX U FPYyHTAX; OCHOBHbIE H3MYECKe MOLENN OUNbTPALLAK, OTAINYME ClyYaeB HaropHoOM 1 6e3HarnopHOA
domnbTpaumm; 3akoH Jlapcu n noctaHoBKa Kpaesbix 3a4ay;

9. NMucbmeHHOEe AomallHee 3apaHue

Tema 9

Tembl anst pecoepatoB ¢ nocnenyrower ux sawmTtoin: OK3 counbTpaumm nof 6 TOHHbIMU NAOTUHAMY;

OK3 dounbtpaumm ns kaHanos; OK3 comnbTpaumm B 3eMASHbIX NAOTMHAX. PU3nyeckoe N MaTemaTmyeckoe oTanyms
Cly4aeB OrpaHUYEHHOMN 1 HEOTrPaHMYEHHOW rnybuHbl 3aneraHusi Bogoynopa B OK3 ¢ounbTpaumm B NNOTUHAX; NOCTaHOBKA
KpaeBblx 3a0ady, uccnenosaHve npemenbHblX Cryyaes;

9K3ameH

Bonpochbl K ak3ameny:

1. Mpsambie kpaesble 3agayn (K3), npumepsbl: 3agaya Weapua n cmewanHas K3 ong nonykpyra u

4yeTBepTY Kpyra.

2. K3 ¢ HensBecTHbIMK (CBOBOAHBIMK) FpaHuuamu. MNprMepsbl: 3aaa4m Teopun CTpyii.

3. ObpartHble kpaeBble 3anayu (OK3) ons aHanutuyecknx oyHKLUMA.

4. Nepexon k BapuaumoHHbIM OK3.

5. CyTb MeTOa conocTasneHns nnockocter B Teopun OK3.

6. MNpuMepbl MCNoNb30BaHWMA METOAA CONOCTaBNEHNS NNOCKOCTEN B ad9pornapoavHamuke.

7. CyTb MeToga MaHrnepa noctpoeHms peweHns ocHoBHon OK3A.

8. CyTtb MeTona TymaweBa nocTpoeHns peweHns ocHosHo OK3A.

9. Metoapbl Tymawesa n MaHrnepa peweHust ocHoBHoit OK3A, cpaBHeHMe METOLOB.

10. Yto Takoe "ycnosus paspewmmoctu ocHosHon OK3A".

11. By ycnosuii pa3pelurMocTu U Cnocod Ux nocTpoeHus.

12. Cnocob nocTpoeHus ycnosuii paspewnmoctt OK3A B nHTErpansHol coopme.

13. dursmyeckuin cMbiCcn yCnosuid paspemmocTi ocHoBHon OK3.

14. drsnyeckunin CMbICH YCNOBUIA paspelmmocTu B Metode Tymawesa peweHuns OK3A.

15. Yto Takoe "KOppeKkTHOCTb Mo Anamapy" MaTteMaTtu4eckon 3agaqu.

16. Kakve matematmyeckme 3a4a4m Ha3blBaOT HEKOPPEKTHO NOCTaBNEHHbIMU.

17. OCHOBHbIE NOEWN perynapmusauny peweHnin HEKOPPEKTHbIX 3a4ay.

18. OcHoBHas naes metona keasupeweruin B.K. saHosa.

19. TeopeMbl CyLECTBOBAHNS U €ANHCTBEHHOCTM KBa3upelweHmin OK3A.

20. Cnyyan aHanuTn4eckoro npepncrtasneHust keasupewweHuin OK3A.

21. Wkanbl KBasmpewweHn.

22. SlBneHune counbtpaummn. OCHOBHbIE MOHATHE.

23. OcHOBHble MaTemaTtnyeckre mogeny ounstpaummn. 3akoH Japcu.

24. Kpaesble 3a0a4u hunbTpaumu.

25. Cnyyai HanopHOM comnbTpaunm.

26. Cnyyali 6e3HanopHOR connbTpauUmu.

27. OK3 comnbTpaumm no 6eToHHO NAOTMHON. ClyYai HeorpaHUYeHHon rnybuHbl 3aneraHus Bogoynopa.

28. OK3 cpunbTpauum nog 6eTOHHON NAOTUHON. CRyYai orpaHUYeHHol rybrHbl 3aneraHns Bogoynopa.

29. OK3 counbTpaumm ns kaHana.

30. OK3 comnbTpaumm B 3eMISHON NNOTUHE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 3

TeKyLLUiA KOHTPONb
YCTHbIVi ONpoC |YCTHbI ONPOC MPOBOAUTCS HA MPaKTUYECKMX 3aHaTusx. Obydatowmecs

BbICTYMaloT C Aoknagamu, COOBWEHNSAMN, AOTONHEHNSIMUI, Y4acTBYIOT B 1 4
IMCKYyCCUK, OTBeYatoT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpoBEHb
JoMalHel NoAroTOBKM No TemMe, CroCoBHOCTb CUCTEMHO M IOTMYHO U3naratb 2 4
MaTtepuvan, aHanM3upoeaTtb, OPMyNIMPoBaTb COOBCTBEHHYIO MO3MLMIO, OTBEYaTb
Ha [OMOMHUTENbHbIE BOMPOCHI. 3 6
4 6
7 6
MucbmeHHoe  [O6yyarolmecs NonyyaroT 3a4aHUe MO OCBEWEHNIO ONPeneNnEHHBIX TEOPETUYECKMX
JomalHee BOMPOCOB W/ pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 5 6
3anaHve cnaétcs npenopasatento. OUeHVBAOTCS BNafAeHe MaTepuanom no teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafileHue METOAAMM, YMEHNS U HABbIKW, 6 6
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.
8 6
9 6
Ok3ameH SKk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEepPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50

NPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
coaepxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBO€eHue, CNocobHOCTb NMPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU
aHanuase NpobneMHbIX CUTyaUnin 1 PeleHn NPaKTUYECKNX 3aAaHniA.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHOM Yue6HON nuTeparTypbl, HEO6XOAUMON A4Sl OCBOEHUS AUCLMIIINHBI
(mopynsi)

7.1 OcHoBHas nuTeparypa:

1. HurmatynuH P. V. MexaHwuka cnnowHon cpenbl KuHematuka. AuHamuka. TepmogmHammka. Ctatncrmyeckas
IMHaMuKa: y4ebHUK NS CTYAEHTOB BbiCWUX y4ebHbIX 3aBeaeHui, obyyatowmxcs no cneumnansHoctyi 010701

'®yHpamMeHTanbHas MexaHuka u MmexaHuka' u HanpaeneHuio nogrotoekn 010800 'MexaHuka 1 matematunyeckoe
monenvposaHue' - Mockea: F'SOTAP-Mepua, 2014 - 639c.

2. Kpaesble 3agauv ans audcbepeHumnanbHbiX ypaBHEHWUIA N aHanUTMYeCKUX yHKUMi - 2014: matepransl
MexayHapoHoi Hay4Hol KoHdoepeHumu (KasaHb, 29 ceHTsbps - 1 okT6ps 2014 r.) Tpyobl MATEMATUYECKOrO LIEHTPa
um. H. V. Nobauyesckoro: KazaHckoe MaTematudeckoe obwectso. T. 49 /Mon pen. Arades tO. P. - KasaHb:
[UspatenbctBo KasaHckoro yHusepcutetal, 2014 - 361c. - URL: http://libweb.kpfu.ru/z3950/bcover/0000935688_con.pdf

7.2. [lononHuTenbHas nuteparypa:

1. Tymawes I".I"., HyxuH M.T. O6paTHble kKpaeBble 3aaaym 1 ux npunoxeHns. - Kasarb: M3a-so KasaH. YH-Ta, 1965.
2. NnbnHekuin H.B., MoTawes A.B. Kpaesble 3ana4un Teopuu B3pbia. - Kasanb: M3a-80 KasaH. YH-ta., 1986
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3. Ninburckuin H.B., A63anunos [.®. MatemaTtnyeckune ocHoBbl 06paTHbIX KpaeBbix 3anay. YuebHoe nocobue. - KasaHsb:
Kry, 2005. - 56 c.

4. UnbnHckuin H.B., A63anunos O.®. ObpatHble kpaeBble 3afadn aspornapoamHamuku. YuebHoe nocobue. - KasaHsb:
Kry, 2006. - 62 c.

5. UnbnHcknia H.B., MappnaHos P.®. ObpaTtHble KpaeBble 3aaaqn Teopun domnbTpaummn. YuebHoe nocobue K Kypcy
'ObpatHble kKpaeBble 3a4a4n MexaHUKM XnakocTu 1 rasa’, vactb lll. - KasaHb: KI'Y, 2007. - 56 c. - URL:
http://kpfu.ru/docs/F276196597/okz3.pdf

6. OCOHEHHOCTM YNCNEHHOW peann3aumnm MeToaoB peLleHns NPsSMbIX 1 06paTHbIX KPaeBblX 3a4a4 aspornapoanHaMmKu,
MapgnaHos, PeHat ®aputosuy, 2013r. - URL: http://kpfu.ru/docs/F1787765434/metopkza.pdf

7. NoitusiHckmia J1.I. MexaHuka XunaokocTu 1 rasa: y4ebHuk. - MagaHue 7-e, ucnpaeneHHoe. - Mockea: Opoda, 2003. -
840 c.

8. Poyu, M. Ox. BeiuucnutenbHasa rmgpoamHamuka / MNep. ¢ aHrn. B. A. lNywwnHa, B. . MuTHMukKoro;
Mog pen. IN. WN. Yywkuna / 1. Ox. Poyd. - M.: Mup, 1980. - 616 c.

9. MatemaTtunyeckuii ueHTp um. H. . Nobauesckoro. Tpyabl Matematuyeckoro ueHTpa um. H. W. Nobavesckoro:
KasaHckoe maTemaTnueckoe obuecTso. - KaszaHb: YHunpecc, 1998.; 21. T. 44:

10. Ennsapos, Anekcanap Muxaiinosuy. Kpaesble 3aaaqn MexaHuKn XnakocTu 1 rasa. YuebHoe nocobue / A. M.
Ennsapos; - KasaHb: KOY, 2013 - URL: https://dspace.kpfu.ru/xmlui/bitstream/handle/net/21427/05_038_000450.pdf

8. MNepeueHb pecypcoB NMHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

INexTopuni "MoTeHumanbHble TedeHns xungkoctn” - https://www.lektorium.tv/mooc2/29124

maTtepuanbl KoHgepeHuun "ObpaTtHble KpaeBble 3a4a4n 1 NX NPUNoXeHns" -
https://kpfu.ru/math/conference/vserossijskaya-nauchnaya-konferenciya-39obratnye/materialy

OK3A. cTatbs B COPOCOBCKOM XypHane - http://www.pereplet.ru/nauka/Soros/pdf/9704_105.pdf

9. MeTtoauyeckue ykasaHus Ans 06y4arloLLLMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm CTyneHTaM Heob6Xx04MMO MocelaTb NeKUun, BECT KOHCNEKT NeKUUIA BClen 3a U3N0XEHNEM
maTtepuana nperogasaTenem.

PekomeHayeTcs npopabaTbiBaTb KOHCMEKT B TeHEHME OHS NOcne NeKLMn 1 NpocMaTprBaTh ero
BHOBb HaKaHyHe cnegyolel nekumuu.

B cnyyae o6HapyxeHunsi ownboK Ui BOSHUKHOBEHMWSI BOMPOCOB MO Npenblaylemy Matepuany
HeobXxo4MMo 06paTUTLCS K Npenoaasatento.

npakTnyeckune Jlnsg noarotoBkm K NpaKkTn4eckKnM 3aHATUAM CTYydEeHTY pekoMeHayeTcd npensaputenibHoO

3aHATUA I'IpOpa6aTbIBaTb Kak NeKUNOHHbIN Martepuan, Tak U Mmatepuan npenbloywmx npakTniecknx
3aHsaTUn. OCHOBOW NS NOArOTOBKM Cny>xmnt ,D,O6pOCOBeCTHOG BbIMMONHEHME OOoMallHero 3agaHus.
Lng yCneuwHoro pelweHnsa 3anad I'IepBOI7I 4acTun KypcCa CTyaeHTaM pekoMeHOyeTCsa BCMOMHUTb
martepuan, OCBOEHHbIN B npenbloyuwmnx ceMecTpax B pamkax 6a30BbIX MAaTEMATUYECKMX ONCLUMNH.

camocTosiTenbHas | CamocTosiTensHas pabota CTyLeHTOB COCTOUT M3 ABYX OCHOBHbIX YacTel - npopaboTka

pabota NEKLMOHHOro MaTepmana v BbiNOMHEHNS LOMAWHMX 3a8aHunid. [Ins 0CBOEHNS TEOPETUYECKOrO U
NpakTUYeckoro Matepuana, B crydyae, Korja KoOHCMNeKTOB OKa3blBAETCS HELOCTATOUHbIM, UKW ANS
6onee netanbHoO NPopaboTKM OTAENbHbIX TEM PEKOMEHOYETCS UCMONb30BaTh NUTEPATYPY,
yKasaHHylo B COOTBETCTBYIOLEM pasfene. Bce BO3HUKaOWME BONPOCH PEKOMEHOYETCS 3apaHee
4eTKO cchopMynupoBaTh U BNOCNEACTBUM 06CYAMTb C MpenogaBaTenem

yCTHbIA onpoc | Mpy NoAroToBKe K YCTHOMY OMPOCY MO KaxXaoi Teme Heobxoaumo pasobpats NeKLMOHHBINA
mMartepuan C NCroNb30BaHWEM OCHOBHOM 1 AOMONHWUTENbHOW UTEpPATypbl, Hay4YHbIX NybnvuKaLuii,
nHdpopmaumm n3 VIHTepHeT-pecypcoB. TeMbl 1 BOMPOCHI BONPOCH! A5 KOHTPOMS COAEpXartcs B
paboyein yuebHol NporpamMmme 1 AOBOAATCS 0O CTYLEHTOB 3apaHee.

nMcbMeHHoe | McbMeHHOe ooMaliHee 3a4aHne PEKOMEHAYETCS BbIMOMHUTL Ha OTAENbHbIX NCTOYKAX,

nomalwHee BbIMOJIHSSA NocnenoBaTebHO BCe 3aAaHns. HeobxoamMMo Kpatko NprBoANTb TEOPETUHECKUA
3apaHve matepvan (pac4eTHble OpMyIbl), MPOBOAUTbL BbIYMCIIEHUS MOAPOOHO, OCHOPMAATL PE3yNbTaThl

aKKypaTHO. B KOHLIE KaXJOoro 3aAaHus 3anucatb 0TBeT. PUCYHKM BbIMONMHSATE KapaHaalloM.

PervncTpaunoHHblii Homep
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Bup pabot MeTtoaunyeckue peKkomeHaauum

9K3aMeH MoAroToBKy K 9K3aMeHy peKOMeHIyeTCs pa3fenunTtb Ha 4Ba atana. Ha nepsom atane
npopabaTbiBatoTCS BCE 3K3aMeHaLMOHHbIE BOMPOCH! U (DOPMYNPYIOTCS BOMPOCHI K
npenogaeaTento B pamkax KOHCynbTauuy no pasnenam, HeLoCcTaTo4HO Noapo6HO ONMCaHHbIM B
pamkax nekLMOHHOro Kypca unu 6onee TpyaoHbIM B OCBOEHMU Matepuana. lNocne KoHcynbTaumm
MPOVCXOAUT OKOHYaTenbHas npopaboTka 1 3akpenneHne Mateprana no BCeM aKk3aMeHaUoHHbIM
BOMpOCaM.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHne gucumnnuHbl "Kpaesble 3a8a4v aspornapoMexaHuku” npeanonaraet Ucnonb3oBaHne cnenyowero
NPOrpPamMMHOro obecneyeHns 1 MHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM:

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMUNAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MEKTPOHHbIE BEPCUM KHUT n3patenbcTea "laHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
N3paTtenbcTea "MaHb" obecneynBaeT JOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHbBIX HAMPAaBNEHUI C COBNIOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHne gucuunnuHbl "Kpaesble 3agayv asporngpomMexaHukn” npegnonaraet MCnonb3osaHne cnegyowero
MaTtepuanbHO-TEXHNYECKOro 0BecneyeHns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTuMenninHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNpaBneHUsl, OCHaLeHHas COBPEMEHHbLIMU CPEeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMaLIUK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayauToOprM COCTONT M3: MyNIbTUMEONAHOIO NPOEKTOopPa,
aBTOMATM3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, 8 TaKXe MHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGIOH, 610k ynpasneHns o6opynoBaHvnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPOMCTBA
B €OUHYIO CUCTEMY, M CNYXXWT NMONHOLEHHbIM paboyrM MecToM npenogaeartens. [Npenonasarent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCE/ CUCTEMOWA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepPEeHUUN 1 opyrue Buibl ayAUTOPHOW HArpy3ky obyyatowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPaKTUBHbBIX CPELCTB 00y4YEHWsI, B TOM YC/E C NCMONb30BaHNEM B
npoLecce oby4yeHns Bcex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayautopust Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B C€Tb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNlbHOM NMPOLECCe NPUMEHSIOTCS cleaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4yaloWwmMMMCs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- NMPMEHEHVE NPOrPaMMHbIX CPeACTB, 06eCneymBaroLLyX BO3MOXHOCTb OCBOEHNSI HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX

OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;
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Mporpamma gucumnnuHel "Kpaesble 3agayun aspornapomexaHukun”; 01.04.03 MexaHuka n mateMatmyeckoe MoaennpoBaHme; OOUEHT, K.H.
(noueHT) MappaHos P.®.

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.04.03
"MexaHuKa 1 matemaTMyeckoe MoenMpoBaHue" n MarucTepckom nporpamme MexaHuka XnokocTu, rasa u nnasmbi .
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