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Mporpamma gucumnnuHel "AHanutudeckmne metogsl rugpognHammkn”; 01.03.03 "MexaHvka n matemaTnieckoe MooenmpoBaHue".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "AHanutudeckmne metogsl rugpognHammkn”; 01.03.03 "MexaHvka n matemaTnieckoe MooenmpoBaHue".

Mporpammy nucuunnmHel paspaboTtan(a)(n) npodgeccop, A.H. (npodoeccop) Maknakos [.B. (Kadenpa
aspormgpomexaHuku, otoeneHne mexaHukn), dmaklak@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
NK-6 CNOCOBHOCTHIO MCMONb30BATH METOALI MATEMATNHECKOrO 1 anropuTMUYECcKoro

MoAennpoBaHuA Npu peweHnn TeopeTnyecknx n npuknagHblx 3anad

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

Obyvatowmincst 0ONMXeH 3HaTb OCHOBLI MeToaa 0cobbix Touek C.A. YannbiruHa.
JonxeH ymeTb:

Obyyatowmincst LONXeH yMeTb NPUMEHsTb MeTo 0cobbiX TOUeK ANst CTPYMHbIX 3a8a4 06TekaHnsl NoNMroHanbHbIX
npensTCTBUN.

JonxeH Bnanetb:

Obyvatowmincst JONXeH BNageTb OCHOBHLIMY METOAMMN PeLleHns 3a4ay ruapoanHaMmku co cBo6oaHbIMM
rpaHuuamu.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MOJJ.eﬂVIpOBaTb q)mavlqecme ABNeHns, cB4a3aHHble C TeHeHNAMN XNOKOCTH,
Ha A3blke Mmatematnkn. OcBouTb pan aHannTnyeCcknx MeTonos, NpMMeHsemblX B rmgpoamnHamuke.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[1B.4 ducunnnuHbl (Mogynun)" OCHOBHOW NPOMPECCMOHANBHOW
obpaszoBatenbHoi nporpammel 01.03.03 "MexaHuvka 1 MatemaTtnyeckoe mogenuposaHue (O6wuii npodpunb)” 1 0THOCUTCSA
K AucumnanHam no Bbibopy.

OcsauBaetcs Ha 3, 4 kypcax B 6, 7, 8 cemecTtpax.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpyLoeMKOCTb AUCLMNAUHBI cocTaBnseT 5 3aueTHbIX(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTtakTHas paboTa - 100 4aca(oB), B TOM 4ncne nekumm - 50 yaca(os), npaktuyeckne 3aHatms - 50 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 80 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).

dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMINHBI: OTCYTCTBYET B 6 CEMECTPE; 3a4€eT B 7 CEMECTPE; 3a4ET C OLIEHKON B 8
cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,
N Pa:a.l:l.ent:| g:;#:nnuﬂbl / Cemecrp) nx T?gﬂ:g:)'(()ocm Camo;;oﬁ;g&nbuaﬂ
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Mporpamma gucumnnuHel "AHanutudeckmne metogsl rugpognHammkn”; 01.03.03 "MexaHvka n matemaTnieckoe MooenmpoBaHue".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl

KOHTaKTHOW paboTbl,
UX TPYA0EMKOCTb

(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble

3aHATUA

paboTbl

CamocrosiTenbHas
paborta

Tema 3. ObTekaHue uunmHapa
MPOM3BONIbHOTO CEeYEHs: MeToq,
KOHOJDOPMHBIX 0TOBPaXXeHMWiA.

2

0

Tema 4. MocTtynar
Xykosckoro?Yannbirnya. MNpodounu
XykoBckoro.

Tema 5. ®@opmynbl XKyKoBCKOro u
YannbirmHa ons rnaBHoro Bekropa u
rNaBHOro MOMeHTa CUN AaBneHns Ha
npogusb.

Tewma 6. ®okyc npocpuns. Teopema
YannbirmHa. Cratuyeckas
YCTOWYMBOCTb NPOOUNA.

Tema 7. ObpatHas 3agadya 06
obTtekaHuu npogouns. NMoctpoeHne

. |npocomns no v(s). Metog

KOHCPOPMHOro oTobpaxeHust
O[HOCBSI3HbIX obnacTer.

12

Tema 8. VicTonyeckne ceefeHns o
Teopun cTpyit. Metoqn ocobbix ToHek
C.A.HannbirmHa aonsa peweHns
NAOCKUX 3afa4 TeOpPUM CTPYMHBIX U
KaBUTALVOHHbIX TEYEHUIA.

Tema 9. 3apaya Nenbmronbua o
BCACbIBAHUM XNLOKOCTMN B TPYOKY.

10.

Tema 10. 3apaya Panes.

11.

Tema 11. ObTekaHne CUMMETPUYHOTO
KnuHa.

12.

Tema 12. flBneHune rnmccupoBaHuns.
3apaya 0 ramMccuMpoBaHuM NNOCKOiA
NNacTUHbI.

13.

Tema 13. MpumMeHeHne TeopeMbl 06
N3MEHEHWN KONn4ecTBa ABUXEHNS
npwv peleHny 3aaay Teopun CTpyi.

14.

Tema 14. HatekaHue CTpym Ha CTEHKY
(monHoe pelleHune)

15.

Tema 15. Ob6TekaHune
KPWBOJIMHEHIAHBIX NPENSATCTBUNA.
MeTog NeBn-HmsunThbl.

16.

Tema 16. Ycnosus rnagkoro otTpbiea
BpunnysHa-Bunna.

17.

Tema 17. ®opmynbl Jlesu-HYueutol ans
cun, OencTByoWwmX Ha
KpVBONUHEHOE NPEensTCTBHE.
ACMNTOTUYECKOE MOBEAEHNE CTPYIA
Ha 6eckoHevHocTn. Popmyna
YannbiruHa.

18.

Tema 18. AHanor Teopemsl
KyTTa-XykoBckoro npu obtekaHum
npodouns ¢ OTPbIBOM CTPyMH
(cbopmynbl Maknakosa ons
NoABbEMHON CUMbl U CONPOTUBIIEHUNS)

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 19. SlBneHune kasmtauuu.
MepBoe ycnosue BpunnyaHa.
19 Teopema 0 BOFHYTOCTU rpaHuLy 8 5 5 0

‘(kaBepHbl. MNMapapokc bpunnyaHa.
0630p pPa3NNYHbIX KaBUTALUNOHHbIX
CXEM.

Tema 20. ObTekaHue NnacTMHKK No
cxeme Appoca. Oblwee pelleHne un
20.|cucTtema ypaBHeHui ans 8 2 2 0 4
onpeneneHns MaTeMaTnyecknx
napameTpoB.

1 Tema 21. BblymucneHue cun ons
‘lcxembl Scppoca.

Tema 22. ObTekaHne NNacTMHKK No
cxeme TynuHa-TpeHTbeBa. Obwee
22.|pelweHrie n cuctema ypaBHeHURn ong 8 2 2 0 4
onpefeneHns MateMaTm4eckmnx
napameTpoB.

NToro 50 50 0 80

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. KuHeMaTuka NnnoCKUX NoTeHUUaNbHbIX TeYEeHUN.
KoMnnekcHbI noTeHuman n KOMMAeKCHO-COMNPsXeHHas CKOpOCTb.
CBolicTBa KOMMAEKCHOro noteHumana.

MoTeHumansl NPoCcTenwmX Te4eHnn. PaBHOMEPHbIA NOTOK.
WNcTouHwuk B Touke z0. Ounonb (oybnet) B ToUkKe zO0.

Buxpb B TO4ke z0. Buxpencto4Huk B To4ke z0.

MoTteHumansl 0COBeHHOCTEN BbICLIMX NOPSAKOB.

NcTouHuk unm Buxpb B6NM3n TBEPLON CTEHKN (METOL OTPAXEHUS).
Tema 2. O6TekaHue Kpyrosoro LUnMHapa.

KomnnekcHbIi TOTEHUMAN U KOMMNEKCHO-COMPSIXXEHHAS CKOPOCTb st 6eCUUPKYNSLMOHHOMO 06TEKAHUS LMNUHAPA.
Mepexoq K cnyyaro NPOU3BONbHOMO yria HaTekaHusl.

KomnnekcHbI noTeHuman n KOMMIEeKCHO-COMNPSXXEeHHAs CKOPOCTb AN LMPKYNSLMOHHOMO 06TekaHus umnuHapa. Tpu
Ccry4as pacronoxXeHus KpUTU4eckmx Todek. MNepexod K cnyyato NPOU3BONbHOMO yrina HatekaHus.
Tema 3. O6TekaHue LUNMHAPA NPOU3BO/ILHOIO CEYEHUsI: MeTo  KOH(POPMHbIX OTOGpaXeHuiA.

O6TekaHve UMnMHapa NpPov3BONbHOrO CEe4EHUs: METO KOHPOPMHbIX 0TOBpaxeHuii. Teopema 0 COXpaHHUM
unpkynsiumn. Mapametpuyekoe npencraeneHune peweHust. KOHPoMHoe 0TobpaxeHre BHEWHOCTM Kpyra Ha BHELWHOCTb
annunca. ObTekaHne annunca u nnacTukn. Mepexod B oranyeckyto NnockocTb. MNprMeHeHne noctynata
XKykosckoro-Hannsirnra onsg nnactuHKmm.

Tema 4. NMoctynat Xykosckoro?YannbirmHa. Mpocounu XXykosckoro.
Moctynat Xykosckoro-HannbirnHa. Yto Takoe KpbinoBor npogounsb?

MocTynat Xykeckoro-HanneirnHaob orpaHn4yecCHOCT CKOPOCTU Ha OCTPOW KPOMKe. JTMHUSI HyNneBov NOABEMHON CUTbI.
KoHdpopMHOe 0TobpaxeHmne BHELWEWHOCTH Kpyra Ha BHEWHOCTL Npodouns XyKOBCKOrO.

MapameTpbl npodmns Xykosckoro. O606weHHbIe Npodunm XykoBcKoro.

Tema 5. Popmynbl XKykoBckoro u HannbirmHa ons rnaBHOro BeKTopa v rmaBHOr0 MOMEHTa CUn fasfieHUsl Ha
npocpunb.

®dopmynbl HannbirmHa ons rnaBHOro BEKTOpPA M rnaBHOro

MOMEHTa CUn faBneHns Ha Npoconib. Pa3noxeHne KOMMNNEKCHO-CONPSXXEHHON CKOPOCTM B OKPECTHOCTM
6eCKOHEYHO-yAaNEHHOW TOYKM NpY 06TEKAHUI OAMHOYHOrO NPOHUNS,

Teopema KyTTbl-XXyKoBCKOro, dpopmyna HannsirmHa ans rnaBHOro MOMEHTa.
O6TekaHve NnacTUHKK Npw BbINONHEHUW nocTynarta Xykosckoro-HannbiruHa.
Tema 6. Pokyc npocpuns. Teopema YannbirmHa. Cratmyeckas yCTomumBoCTb Npocouns.
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dokyc npodounsi. Teopema YannbirvHa. dopmynbl ons HaxoxaeHus dookyca npodounst. JlIuHus oencreus
peaynbTupytoleli cunbl. Teopema 06 ornbaioLmx CpeiMHHbIX NeprneHaNKyNsSPOB OTPE3KOB, COeANHSWMNX POKYC
napabonbl ¢ APPEKTUCCONA.

Mapabona ycTon4nBoCcTM (MeTaLeHTPOB). FeoMeTpuyeckmnin cnocob NOCTpoeHns MnHUK aencteusi. Ctatuydeckas
YyCTOMNYMBOCTb NPOdOUNS.

Tema 7. O6patHas 3apada 06 o6TekaHumn npocpuns. MocTpoeHne npocouns no v(s). Meton, KOHchOpPMHOrO
oTo6paxeHnsi 0QHOCBSA3HbIX obnacTemn.

MocTtaHoBka obpatHoi 3anayn. PaznoxeHne KOMNIEKCHOrO NoTeHLMana B6nmam ocTpoi KPOMKK. YCnoBus
cornacosaHvs. HennHenHoe TpaHUEHOEHTHOE ypaBHeHve Ons onpeaeneHns TeopeTnyeckoro yrna ataku.

CsepneHvie obpaTtHoi 3apa4n Kk kpaeeoi 3aayu Leapua ans BHewHocTn kpyra. MapameTpusaumsi, KBasnpeweHus,
aHanuTnyeckue doopmynel. Mporpamma pacyeTa.

Tema 8. UcTonueckue cBepeHus o Teopum cTpyin. Meton ocobbix Touek C.A.YannbirmHa pasi peLueHus NNocKux
3apay TeOpUM CTPYMHbIX U KaBUTALLMOHHbIX TEYEHUN.

MeTon napameTtpusaumm. 3agada 0 BcacblBaHUM XUIAKOCTU B TPYOKy 6e3 06pa3oBaHunsi 3aCTOlHbIX 30H. Teopema
Kpuctodogpens-Leapua. Meton ocobbix Todek C.A. YannbirmHa. MpuHumn cummeTtpumn PumaHa-Llisapua. CummeTpuns Ha
Kpyre, npeobpasoBaHune nHBepcun. Teopema JlnyBunns v cneacTsue ns Hee.

3ameyvaHue 0 NoKanbHbIX CBONCTBAX KOH(POPMHBIX 0TOBPaXEHWIA.

Tema 9. 3apaua lenbmronbLa 0 BcacbiBaHMM XUAKOCTU B TPYOKYy.

3apava NenbMronbla 0 BCACblBAHUM XWAKOCTY B TpyOKy. Mogenb 3acToiHo 30HbI ["enbmronbLa.
MocTpoeHre KOMNNEKCHO-CONPSXeHHOI ckopocTh dw/dt no ocobeHHocTsM. Tabnuua ocobeHHoCTEl.

MocTpoeHre PUKTUBHOMO TeYEHUS B NapamMeTpudeckoii nnockocTn. MoctpoeHne dw/(v0dz) no ocobeHHOCTSIM.
oporpad. OnpepeneHve rmapoanHaMUYeCKnx XxapakTepucTuk.

Tema 10. 3apaya Panes.

3anaya Panes o cTpyitHOM 06TeKkaHUM NNacTikn Nog yrnom ataku. [NocTpoeHme KOMNEKCHO-COMPSXEHHOM CKOPOCTH
dw/dt oMKTMBHOrO TeYEHUs 1 KoMMnekcHoro noteHumana w(t). Moctpoenne dw/(v0dz). MmapoamHammnyeckme
xapaktepuctuku. @opmyna Panes ong HopManbHOW Cynbl, LEACTBYIOWEN Ha NNACTMHKY. VIcTedyeHne CTpymn n3 BOPOHKMW.
YacTtHble cnyyan 3agayw.

Tema 11. O6TeKkaHMe CMMMETPUYHOIO K/IMHA.

3apnaya o CTpyiHOM 06TeKaHNM CUMMTPUYHOrO KNMHA. MoCTpoeHne KOMNEKCHO-COMPSIXeHHOM ckopocTu dw/dt
PUKTUBHOrO TEYEHUS N KOMMIEKCHOro noteHumana w(t). NMoctpoerHne dw/(v0dz) no 0COBEHHOCTSAM U NUCXOOS U3
rogorpadpa ckopocTu. domyna ans rufpoouHaAMUYECKOro CONPOTUBIIEHUS KNUHA. YTON pacTBopa KinHa MakMManbHOoro
COMPOTMBNEHUS.

Tema 12. ABneHne rnuccupoBaHusi. 3apadya 0 MUCCUPOBaHUM MIOCKOW NNACTUHBDI.

3afjaya o rnccupoBaHnK NAOCKOW NAacTuHbL. MNMocTpoeHne KOMNEKCHO-CONPSXEHHOR ckopocTu dw/dt domkT1BHOMO
TEYEHUs1 U KOMMNeKCHoro noteHumana w(t). MoctpoeHne dw/(v0dz) no ocobeHHOCTSIM 1 UCXOAs U3 rogorpada
ckopocTu. 'mnoTesa BarHepa aons onpeneneHy onvHbl OMbIBAEMON YacTW NAacTWHbI. naH pelweHns 3ana4un B nakete
MatemaTtuka.

Tema 13. NMpumeHeHne TeopeMbl 00 N3MeHeHun KonuyecTsa ABUXEHUs npu peLleHUU 3apad Teopun CTpym.

dopMmynmpoBka TeopeMbl 06 U3MEHEHMM KONNYECTBA ABUXEHWUI Ans 3anad Teopum cTpyid. Mpumep 1. 3anaya o
CMMMETPWYHOM HaTeKaHM XUOKOCTU Ha KNuH. Mpumep 2. HaTtekaHue CTpyn Ha CTEHKY.

rlpI/IMeHeHVIe TeopeMbl 006 N3MeHeHUn KonuyecTBa ABUXEHUI ans onpeneneHns KoapuumneHTa HopManbHOro
OaBneHnsa B 3anade O rmmccunposaHmnin MAOCKOM NNACTUHbI.

Tema 14. HatekaHue CTpyU Ha CTEHKY (MONHOE peLueHune)

[MocTaHoBKa 3a8a4n 0 HaTekaHWW CTPYU Ha MIOCKY CTEHKYI0. [oCTpoeHme KOMIEKCHO-CONPsXeHHoN ckopocTun dw/dt
(PUKTUBHOIO TEYEHUS 1 KOMMIEKCHOro noteHumana w(t). NMoctpoerHne dw/(v0dz) no 0COBEHHOCTSM U NUCXOLOS U3
rogorpaga ckopocTu. lmapoanHamMmyeckne xapakTepucTnkm. 3aBMcrMoCTb

TOMNWWH pas3aenmBLIECS CTPYM OT yrnia HaTekaHus.

KoHTponbHas pabora.

Tema 15. O6TekaHMe KPMBONMHEHNHbIX NnpensaTcTBuil. MeTon NleBu-Yueuthbl.

O6TekaHne KpUMBONMHEHEHbIX NpenaTcTauidi. Meton JleBn-Husunol.

Cnocob Hekpacosa 3anaHus goopmbl oyru. MNapametpusaums JleBu-4usunTbl.

OcHoBHOE NpencTaBneHne NCKOMOoN cpyHkuun. Kpaesas 3agada ong aHanutmyeckom qoyHKLMM

Omegal(t). NMpencrtasneHne Omega(t) B BUOe cteneHHoro psaa. Anropmtm onpeneneHms KoahunumneHTos psaa.

Tema 16. Ycnosusa rnagkoro otpbisa bpunnysHa-Bunna.

BbiBon ycnosus rnagkoro otpbisa bpunnysHa-Bunna. Jlorapucbomumueknia rogorpadd ofis KPUBONMHERHOrO NPensTCTBUS.
AHanma pasnoxeHuin B6nman yrnosbix To4ek rogorpadpa. BeluncneHne KprBM3H B TouKax oTpbiBa notoka. Cnyyam

KOHEYHOI KPVBM3HbI CTPYI B TOYKaX OTpbiBa. HenpueMnuMble cnydan o0TekaHus: nepecevyeHne npensTcTems
oTOpBaBLUEliCA CTpyei 1 obpasoBaHne CTPYM C ToYKaMu neperunoa.
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Tema 17. ®opmynsbl JleBu-Unsuntbl ong cun, [EeNCTBYIOLLUX Ha KPUBOIMHENHOEe NpensaTcTBue. ACUMNTOTUYECKoe
noseneHue CTpym Ha 6eckoHeuyHocTu. PopmMyna YannbirmHa.

BbiBog doopmynbl JleBn-Hueutbl ans cun, 4eCTBYIOWMX Ha KpUBOANHenHoe npenatcteme. CBoncTBa PyHKUMN
Nesn-Yneuntbl 1 doyHKUMKM dw/dt npy aHanMTUYeCKOM NPOAOIXEHNM C NapaMeTprM4ecKkoro Nony-kpyra Kpyra Ha BeCcb
kpyr. CBefeHune 3anaym 0 BbIYUCIEHNN CUMbl K TOPEME O BblyeTax. BbluncneHune BblieTa B HaYane KoopamHar.
AcCUMNTOTMYECKOE NOBeAeHMe CTPyii Ha BeckoHevYHocTW. BeiBog chopmynbl Hannbirmua.

Tema 18. AHanor Teopembl KyTra->)KykoBckoro npu o6tekaHum npodounsi ¢ OTpbiBOM CTpy# (chopmynbl
MaknakoBa onsi NoObEeMHON CU/bl U CONMPOTUBNEHUS)

Ananuns cpopmyn NleBn-HmsunTbl 1 packpTbiTUE (OU3NYECKOro CMbICNa NapamMeTpoB, BXOASIWNX B DOPMYIbI.
MpenctasneHne yHkunm Jlesn-Husutol Yepes nHterpan LWeapua. ®opmynbl ong napametpos JleBn-Yunsutbl Yyepes

uHTerpan Weapua. Nepexon 13 napameTpuykomn NIOCKOCTM B OM3NYECKYIO. VIHTerpanbl B on3nyeckomnnockoCcTu.
BoiBoo coopmyn Maknakosa.

Tema 19. ABneHune kasutauum. NMepeoe ycnosme BpunnyaHa. TeopeMa o BOrHyToCTH rpaHuL, KasepHbl. MNMapanokc
BpunnyaHa. 0630p pa3NNyHbIX KABUTALLMOHHbIX CXEM.

SiBneHue kasutauun. Mepeoe ycnosue BpunnyaHa. Teopema o BOrHyTOCTU rpaHuL, kaBepHbl. [Mapagokc BpunnyaHa.
0630p pasnyHbIX KaBUTALMOHHbBIX CXEM.

1) Cxema PsibyLIMHCKOro ¢ 3epKasioM.

2) Cxema Sdopoca ¢ BO3BpaTHOW CTPYIAKONA.

3) Cxema TynuHa-TepeHTbeBa C OAMHAPHBIM CMPanbHbIM BUXPEM.

4) Cxema TynuHa ¢ ABOMHbIM CNNPANbHLIM BUXPEM.

5) Cxema Xykosckoro-Powko-3nnnepa.

6) Cxema By.

Tema 20. O6TekaHue nNnacTMHKK no cxeme Acppoca. ObLLee peleHne U cucTeMa ypaBHEHUIA Ons onpeneneHus
MatemaTndyeCckux napameTpos.

O6TekaHne nNnacTuHkK No cxeme Agppoca. MocTpoeHne KOMNEKCHO-CONPSIXXEHHOM CKOPOCTM dw/dt 1 OMKTUBHOIO
TeYeHus B napameTpuykckoi nnockocTn. MoctpoerHne dw/(v0dz) no ocobeHHocTsM. Obuiee peleHne n cuctema
ypaBHEHWU Ons onpefeneHns MateMatnyecknx napameTpos. BoiBoa B nakete Matemartuka cucTeMbl ypaBHEHWIA 4ns
cxeMbl 9dopoca. PelweHune cuctembl gna cxembl gppoca ¢ nomoubio nporpammsl FindRoot.

Tema 21. BoiuncneHue cun ansa cxembl Achpoca.

BbiBon doopmynbl ang cun B cxeme Scppoca. Ceowictea doyHKUMM JleBu-HYnentol n doyHkumm dw/dt npn aHannTtn4eckom
NPOLOMIXEHMN C MapaMeTpU4ecKoro nonoykpyra kpyra Ha Becb Kpyr. CeefieHve 3anayum 0 BbIYUCEHNMN CUSbI K TOPEME O
BblyeTax. BbluncrneHne Bbl4eTOB B XapakTepHbIX ToUYKax. BolpaxeHue cBekTopa Cunbl 4epes LMPKYNsao BOKPYr CUCTEMbI
TeNno-KaBepHa, pacxom 1 Hanpas/eHne BO3BPaTHOM CTPYNKH.

Tema 22. O6TekaHue nnacTMHKK no cxeme TynuHa-TpeHTbeBa. O6LLee pelleHue U cucTeMa ypaBHeHU ons
onpeneneHUs MateMaTM4yeckux napamMeTpos.

O6TekaHne nnacTuHKK no cxeme TynuHa-TpeHTbeBa. MNMocTpoeHne KOMNEKCHO-CONPSIXEHHOM ckopocTn dw/dt 1
(OUKTMBHOrO TEYEHNS B MapaMeTpuykckoi nnockocTu. MoctpoeHne dw/(v0dz) no ocobeHHocTsIM. Obuiee peleHne 1
cucTeMa ypaBHeHWU Ons onpeneneHns mateMatnyecknx napamMeTpos. BoiBon B nakete Martematuka cuctemsl
ypaBHEHUI Onsa cxeMbl TynuHa-TepeHTbeBa. PelueHme cuctemsl ans cxemol TynnHa-TepeHTbeBa C MOMOLLLIO MPOrpamMMbl
FindRoot.

- — — —

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

CamocTosiTenbHas pabota oby4arolmxcs BoINOMAHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctosTenbHas paboTta nogpasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayauTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHuUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.
OpraHuzauusi caMocTosaTeNnbHOM paboTbl 0ByHaIOWUXCS PernaMeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKOA NUTEPaTYPOii N 3NEKTPOHHBLIMM 0Bpa30BaTENbHBIMU PECYpCamMm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON NeSATENbHOCTM Mo 06pa3oBaTeNbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHns "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro y4pexaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (Mpusonxckuii) doeaepancHblli yHuBepcuTeT"
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NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSM 00yHatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUSA OUCLUNUHBI (MOAynst)

OcBoeHVe oucuMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BAPUAHTOB (M1b0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKUM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
0T NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3naHWA GbNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOANUMON OJ1S1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucUMnanHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIINHBI (MOOYIS)

A.B. T'ynuH, O.C. Maxoposa, B.A. Mopo3osa BeefeHve B YACNEHHbIE METOAbI B 3a4a4ax U ynpaxHeHnsX -
http://www.znanium.com/bookread.php?book=454592

Bapmacos, A. B. Kypc obuweii donsmkn nns npupogonons3dosateneiri. KonebaHns n BonHbI: yyeb. -
http://www.znanium.com/bookread.php?book=349952

MeTonbl Hay4yHoro no3HaHus: YuebHoe nocobue / C.A. Nebenes. - http://www.znanium.com/bookread.php?book=450183

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKomeHaauum

nekumu CTyneHTam HeobX04MMO Mocewatb NeKLMU, BECTU KOHCMEKT NEKLMIA BCNeq 3a N3N0XEHNEM
MaTtepuana npenonasaTenem.

PekomeHmyeTcs npopabatbiBaTb KOHCMEKT B TEYEHWE LHS MOCNE NEKUMM 1 MPOCMaTpUBaTh Ero BHOBb
HakaHyHe cnegnytowelt nekumm.

B cnyyae obHapyxeHuWs owmnboK unm BO3HNKHOBEHMS BOMPOCOB NO NpenbloylleMy matepuany
HeobxonMMo 06paTnTbCS K NpenogaBaTento.

npakTn4eckmne Ina noarotoBku K NPakTn4eCKNM 3aHATUAM CTYOEHTY peKOMeHOyeTCA npenaBapuTesibHO

3aHATNA ﬂpOpa6aTblBaTb KakK NeKLNOHHbIN martepuan, Tak n Mmarepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBOI Ans NoAroTOBKM CnyxmnTt ,D,OépOCOBeCTHOG BbINOMHEHNE AOMawHero 3agaHus. [Ins
YCMNeWwHOoro peuweHna 3anad I'IepBOI7I 4acTu Kypca CTyaeHTaM pekoMeHOyeTCs BCMOMHUTb Matepuan,
OCBOEHHbIN B npenbloyumx ceMmectpax B paMkax 6a30BbiX MAaTEMATUYECKMX ONCLUMANH.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta CTyOoEeHTOB COCTOUT N3 OABYX OCHOBHbIX yacrenm - rlpopa60TKa NeKUunoHHOoro
TenbHas mMatepunana un BbliNOIHEHNSA OOMALWHUX 3apaHuii. Ilna ocBoeHus TeopeTn4eckoro n npakTn4eckoro
pa60Ta martepunana, B Ciiydae, Korga KOHCNekKToB OKa3blBaeTCA He4oCTaTtO4YHbIM, Unn ons 6onee netanbHOM

npopa60TK|/| OTOeJIbHbIX TEM peKOMeHOYyeTCsA NCNOo/b30BaTb nuTepartypy, yka3aHHyto B

COOTBETCTBYIOWEM pa3nene. Bce Bo3HuKatowme BOMPOCHI peKoMeHOyeTCA 3apaHee 4eTKO

ccpopmynmposatb 1 BNOCNEOCTBUN OﬁCy,EI,I/ITb C npenogaBarenem.

3ayet MoLroToBKy K 3a4eTy PeKOMEHOYeTCs pa3nenuTb Ha ABa atana. Ha nepsom aTtane npopabaTtbiBalotcs
BCE BONPOCHI K 3a4eTy 1 DOPMYNMpPYOTCS BOMPOCHI K NPENoaaBaternto B paMkax KOHCYnbTaumm no
pasgenam, He[oCcTaTo4HO NOAPOBHO ONMCaHHBIM B pamMkax NEKLUMOHHOIo Kypca unu 6onee TpyaHbIM B
ocBoeHUn mMatepuana. locne KoHCynbTaLMy NPOUCXOAUT OKOHYaTeNbHas npopaboTka u
3aKpenneHne matepumana no BCEM BOMPOCAM.

3a4eT ¢ MoLroToBKy K 3a4eTy C OLEHKON pekoMeHOyeTCcs pa3fenuTtb Ha fBa atana. Ha nepeom atane
OLIeHKOM npopabaTbiBalOTCSA BCE BOMPOCHI K 3a4€Ty 1 oOPMYNIMPYIOTCS BONPOCHI K MPenoaasartento B pamkax
KOHCYnbTauUuu no pasgenam, HegoCcTaTo4HO NoAPOBHO ONMCaHHbBIM B paMKax IEKLIMOHHOMO Kypca unm
6onee TpyOHbIM B OCBOEHWUM Matepuana. lNocne KoHCynbTauuyu NponUcXoauT okoHYaTenbHas
npopaboTka 1 3akpenneHne Matepuana no BCEM BOMpPOCaM.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOIO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNI0) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIx MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- CO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcs BOCIPUHUMATb OLHY M Ty X€ MHAPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUAMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLLEHWSIMU 3PEHUS -
aymnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX

OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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- 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‘-IeHI/IFI, 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 YCTaHOBﬂeHHOIﬁ 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 01.03.03
"MexaHuka n MatemMaTmyeckoe MoLENMPoBaHmne" u Npodounio Noarotoskn "O6wmin npodgounb".
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1. Hurmatynwe, P. V. MexaHrka cnnowHoi cpenpl: yHebHUK s CTYOEHTOB BbiCWNX Y4eBHbIX 3aBefeHUl, 0Bydatolmxcs
no cneunanbHoct 010701 '@yHOameHTanbHas MexaHmka 1 mexaHuka' n HanpaeneHuio nogrotosku 010800 'MexaHwuka v
maTtemaTnyeckoe mogenmposaHue'. KuHematuka. mHamuka. TepmognHamuka. Ctatuctnyeckas gnuHamuka / P. U.
HurmatynuH. - Mockea: F'SOTAP-Meana, 2014. - 639 c.

2. Hurmatynui P./. MexaHwnka cnnowHoi cpenbl. Kunematmka. OuHamuka. TepmognHammka. Ctatncrmyeckas
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URL: http://www.studentlibrary.ru/book/ISBN9785970428986.html

3. MapgnaHos, PeHat ®@. OcobeHHOCTM YNCNEHHON peann3aumm METOLOB PELEHUS NPSMbIX U 0BpaTHBIX KpaeBsblx 3aaay
a3pormapoamHamMuky : y4ebHoe nocobue K Kypcy "YncneHHas peanmaaumns METOLOB PeLeHUs NPAMbIX U 0BpaTHbIX
KpaeBbix 3agay asporugpoamHamukn’' / P. ®@. MapaaHos ; KasaH. ([pusonx.) dbenep. yH-T, IH-T Matematuku n
MexaHvku uM. H. M. Nlobayesckoro, Kad. asporugpomexanmku. - KazaHb: [KDY], 2013. - 59 c.

4. Temam P. MatemaTtnyeckoe MoenmpoBaHne B MEXaHWKe CNIOWHbIX cpea: yyebHoe nocobue / P. Temam, A.
MwupaHsunb; nog pegakuuveli I'. M. Kobenbkosa; nepesof . O. ApywaHsiHa. - 3-e n3g. - Mocksa: Jlabopatopusi 3HaHWiA,
2017.- 323 c. - ISBN 978-5-00101-494-2. - TekCT: aNeKTPOHHbIN// DnekTpoHHO-6ubnmoteyHas cuctema 'JlaHb': [caiT]. -
URL: https://e.lanbook.com/book/94110
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CankT-MNeTepbypr: NaHb, 2015. - 240 c. - ISBN 978-5-8114-1998-2. - TekCT: 9N1EKTPOHHbIA // ONeKTPOHHO-6ubnuoTeyHas
cuctema JlaHb': [caiT]. - URL: https://e.lanbook.com/book/67464

2. WwnHkuH, B.H. MexaHunka crnnowHbix cpen: Kypc nekuwmii : yuebHoe nocobue / B.H. WnHkuH. - Mockea: MUCUC, 2010.
- 235 c. - ISBN 978-5-87623-370-7. - TeKCT: aNeKTPOHHbIV // DnekTpoHHO-BnbnnotedHas cuctema 'faub': [caiT]. - URL:
https://e.lanbook.com/book/2079
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MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows
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