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Mporpamma gucumnnuHbl "MonekynsapHas comsmka”; 12.03.04 "BruoTexHuyeckmne CUCTeMbl U TEXHONOrMKn".

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 gucumnnuHbl "MonekynsapHas comsmka”; 12.03.04 "BruoTexHuyeckmne CUCTeMbl U TEXHONOrMKn".

Mporpammy amcuunnnHel paspabdotan(a)(n) noueHT, K.H. HenoneknH O.B. (Kadhenpa obuein consmku, OtaeneHme
guaukn), Oleg.Nedopekin@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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-5 CNOCOBHOCTBLIO MCMONBb30BaATH OCHOBHbIE NPUEMbl 06paboTkM 1 NPeAcTaBNeHns
9KCMEPUMEHTANbHBIX JAHHbIX
MK-1 CMOCOBHOCTBIO BLINOMHATL 9KCNEPUMEHTbI U MHTEPMPETMPOBATL Pe3yNbTaThl Mo
NpPOBEpPKE KOPPEKTHOCTN N aIPAEKTUBHOCTUN PeLLEHUI
MnK-2 FOTOBHOCTBIO K Y4aCTUIO B NPOBELEHNN MELMKO-OMONOrMYeckunx, 3KONOrmM4eckmx u
Hay4YHO-TEXHNYECKMX NCCNELOBaHUIA C MPUMEHEHNEM TEXHNYECKUX CPELCTB,
MHPOPMALMOHHBIX TEXHONOrMA 1 METOA0B 00pPaboTKM Pe3ynbLTaToB

Obyqarowmitcs, OCBOVBWNIA AUCLANANHY (MOSY/b):

JlonxeH 3HaThb:
- PU3NYECKME OCHOBBI SIBNEHUIA, CBSI3aHHbIX C aTOMAPHO-KOPMYCKYNSPHBIM CTPOEHNEM BELLECTBA;
- OCHOBHbIE KNacCu4eckme 1 COBPEMEHHbIE SKCMEPMMEHTaNbHble pedynbTaTtbl B 0611aCTU TENNOBLIX SIBNEHWIA, SBNEHNIA

rnepeHoca, pas3oBbIX NepPexonos;

- OCHOBHbl€ 3aKOHbl TEpPMOOVNHAMUKN, METOObl TEPMOANHAMNYECKOro N CTAaTUCTUYECKOro onncaHmnsa MHOro4acTnyHbIX

CUCTEM;

- MPUHUMNbI PpaboTbl U YCTPOWCTBO COBPEMEHHOI 3KCNEepUMEHTaNbHON annapaTypbl 4Ns UCCNenoBaHWS TEMMOBbIX
SABNTIEHWI, SIBNEHNI NepeHoca, 0as3oBbiX Nepexonos.

JonxeH ymeTtb:

- MPUMEHSTb CTATUCTUYECKUE Y TEPMOANHAMUYECKUE METOAbI K ONMUCAHUIO SBNEHUIA, CBS3AHHbBIX C
aTOMapHO-KOPMYCKYNAPHLIM CTPOEHVEM BELLECTBA;

- MCMONb30BaTb METOObl PUINYECKMX nccnenosaHnin ong n3yyeHnsa TepMmoanHaMmnyecknx npoueccos;

- yCTaHaB/NMBaTb B3aNMOCBA3b MONEKYNSIPHBIX SIBNEHWI C APYrMMX pasaenamm domaunku, 1 0cobo, B MorpaHmnyHbIX
0bnacTsx - U3NYECKOl XUMAN 1 XUMUYECKON COU3UKN;

- ICNONb30BaTb COBPEMEHHbIE 06pa303aTeanble 1 MHGOOPMALIMOHHbIE TEXHONMOrnK Ans r|p|/|o6peTeH|/|9| HOBbIX 3HAHWUN

JlonxeH Bnanetb:

- HaBblKaMn pacyeToB B paMKax TePMOANHAMNYECKOro N CTATUCTUYECKOro METOO0B ONUCaHNS;
- HaBblkaMu paboTbl C MPOCTEeLe M3MEPUTENLHO annapaTypoi;
- HaBblkaMu paboTbl ¢ y4ebHOI 1 Hay4YHO NUTEpPAaTYPOIA.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- K pelleHmnio 3aa4, CBA3aHHbIX C aTOMapHO-KOPMYCKYNSPHbLIM CTPOEHVEM BelliecTBa
- 3KCMNyaTMpPOBaTh COBPEMEHHYIO (PM3NYECKyo annapatypy n obopynoBaHvie
- paboTaTtb C COBPEMEHHbIMM 06pa3oBaTeNibHbIMU 1 MHAPOPMALIOHHbLIMK TEXHONOrMSIMM

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.13 ducumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANTbHON
obpaszoBatenbHoii nporpammel 12.03.04 "BroTexHnYeckne CMCTEMbl U TEXHONOMMK (He NPeayCMOTPEHO)" 1 OTHOCUTCS K
6a30B0i1 (06LWenpogeccroHanbHoR) YacTu.

OcBaunBaetcs Ha 1 Kypce B 2 CEMECTpE.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO

paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLMIMHBI COCTaBASIET 5 3a4eTHbIX(ble) eanHuL(bl) Ha 180 yaca(oB).

CrpaHnua 3 13 12.
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KoHTakTHast paboTa - 102 yaca(oB), B TOM Yncne nekumm - 48 yaca(os), npakTuyeckne 3aHatms - 54 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 42 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHBIL: 3K3aMeH BO 2 CEMECTpE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

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

Buabl v yachbl
KOHTaKTHOW paboThbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. BBEOEHUE 2 2 0 0 1
5 _TIeMa 2. TepMoomHaMmyeckuii Metoq 5 4 5 0 5
Tewma 3. OcHOBHble NapameTpbl
3. [Monekyn n MonekynapHoOro OBUXeHns 2 0 2 0 1
Tema 4. OCHOBHblE NOHATWS TEOPUU
4. |BeposAATHOCTEN 1 MatemMaTuyeckon 2 4 2 0 2
CTaTUCTUKN.
5. [Tema 5. Ctatuctnyeckmin MetToq, 2 4 4 0 4
Tema 6. CtaTncTNyeCcKuin Meton
6. [TennoBomn KOHTaKT Mexdy cucteMamm 2 4 6 0 4
Tewma 7. Ctatuctuyecknii Meton
7. |pacnpenenenus Makcsenna, 2 4 4 0 4
BonbumaHa
8. Tema 8. lNepBoe Havano 5 > 4 0 5
TEPMOAMHAMUKN
10.[Tema 10. 3akoHbl noeanbHOro rasa 2 2 2 0 2
11.[Tema 11. Hayana TepmoanHammkm 2 4 8 0 6
Tema 12. YpaBHeHue BaH gep
12. Banbca PeanbHble rasbi 2 4 4 0 8
13.[Tema 13. da3zosble nepexoqbl 2 4 4 0 3
14.|Tema 14. Xupgkoctun 2 4 2 0 2
15.[Tema 15. Teepable Tena 2 2 2 0 2
16. 'IEeMa 16. BpoyHOBCKOE ABUXEHUNEKD 5 > 4 0 5
NHeMaTn4ecKkme xapakTKpPUCTMKU
17.|Tema 17. SlBneHmsa nepeHoca 2 2 4 0 2
Utoro 48 54 0 42

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)

Tema 1. BBEOEHUE

MpenmeTt MonekynspHoW ouankn. Ponb MONEKynsipHO chnanky B pa3BuTMN €CTECTBO3HAHMWS 1 ounocodmm.
ArperaTtHble COCTOSHUS U (hasbl BewecTBa. MeToabl onncaHns SBneHnid (AnHaMUYeCcKnid, CTaTuCTUYECKiA,
TepMoamHamunyeckunin). OnpeneneHne MMKPo- 1 MakpococTosiHMSA. Konnyectso Monekyn, 4yucno Asoranpo, Konm4yecTso
BellecTBa.

Tema 2. TepmoanHaMuyeckun meton, - |

CraumoHapHble 1 paBHOBECHbIE COCTOSHUSA. TepMoANHAMUYeCKNe napameTpbl. TENIOBON KOHTAKT MeXY CUcTeMamu -

TepMoanHaMmyeckoe paccMoTpeHune. TepmoanHaMmmyeckoe onpeneneHne temnepartypbl. TepMOMETPUYECKOe TeNo,
aMnupuyeckme TemnepaTypHole wkansl (Wkana Llenbcus, KenbBuHa, @opeHreinTa). lNpakTnyeckas wkana remneparyp.

Tema 3. OCHOBHbIe napameTpbl MOJIEKY1 U MOJIEKYNSAPHOIro ABNXeHus

CrpaHnua 4 n3 12.
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BbluncneHve pa3MepoB MONEKyN U PaccTOsIHMS MeXly MoNeKynamu B rasax, eavHuLA N3MepeHnii AHrcTpem.
KonunyecTBo Monekyn B nnTpe OJisl ra3os 1 XnakocTu. Macca Monekyn pasnuyHbiX BelecTs. ATOMHas eanHULA Macehbl.
MonsipHas Macca v ee BbiuucneHue no tabnvue MeHnoeneesa. O6beM 0HOro MONS naeanbHbIX Fra3oB MNP HOPMarbHbIX
YCNOBUSIX.

Tema 4. OCHOBHblE NOHATUA Teopuu Beposn'Hocreﬁ M MaTeMaTU4YeCKOM CTaTUCTUKM.

BepOSITHOCTb. CDopMyna BblHNCNEHNA BEPOATHOCTI. YcnosHas BEPOATHOCTb. HesasucuMbie cobbiTus. HeﬂpepblBHble
BENNYUHBI. [TNOTHOCTb BEPOATHOCTUN N ee csoncTtea. buHoMuHanbHoe pacnpeneneHmne. I'Ipe,u,eanble cny4dan
6UHOMMaNbHOro pacnpeneneHns. Pacnpe,n,eneHl/le Faycca. Cpe,EI,HI/Ie 3HA4YeHns BblHUCNEHNE ONng OUCKPETHbIX N
HernpepbiBHbIX BENTNYUH. ,El,mcrlepcm.

Tema 5. CtaTucTUYUECKUI METOL,

MI/IKpO- M Makpockonnyeckne CoCTosaHNA CUCTEMDI. nOCTyJ'IaT PaBHOBEPOATHOCTHU MI/IKpOCOCTpO;IHI/IVI n sproonyeckas
rmnoTtesa. BepO‘;’ITHOCTb MakKpOCOCTOAHUA. Yncno BO3MOXHbIX MUKPOCKOMNYEeCKnNX COCTOSIHWIA, ero 3aBMCUMOCTb OT
3Heprmm cCUCTembl. CDJ'IyKTyaLI,I/IH. 3aBMCUMOCTb OTHOCUTENbHbIX q)nyKTyaLl,VlVl OT KonnyecTtea MONeKyn n pa3mMepos
CNCTEMDI.

Tema 6. Ctatuctnyeckun Mmeton TennoBon KOHTAKT MEXAY cucTemamu

Cratnctmyeckoe pacCMOTPEHMEe TEMNOBOro KOHTakTa Mexy cuctemamu. CtaTuctuieckoe onpeneneHune teMmneparypbl.
Cratuctuyeckast aHTponus. CBA3b CTAaTMCTUYECKOM TeMnepaTypbl C TepMoauHaMuyeckoin. Cuctema B KOHTakTe ¢
TepmocTaToM. KaHoHu4eckoe pacnpepeneHue Mbbca. Ctatuctuyeckas cymma u ee ceoictea. Ctatuctuyeckas cymma
KakK TepMonHamMmyeckas goyHKLNS.

Tema 7. Ctatuctuyeckuin metopn pacnpegeneHus Makcsenna, bonbumaHa

CeoiicTea pacnpeneneHns Makceenna. BolumcneHme cpefHux 3Ha4eHuin ¢ noMolubio pacnpeneneHns Makcsenna.
Pacnpegnenexune BonbumaHa BapomeTtpudyeckas

dopmyna KnHetudeckme xapakTepucTK MONEKYNSIPHOMO OBMXeHWs. PacnpeneneHue aHeprum no cteneHsm ceobompl.
BpoyHoBckoe neuxeHne. CnyvaiHble 6nyxnanus. PacnpeneneHne Makceenna-bonbumaHa.

Tewma 8. lNepBoe Hayano TepMoaANHaAMUKU

PaboTa B TepMonmHamuke. MNoHATME TENNOThI 1 BHYTPEHHEW SHEPrN CUCTEMbI. DKBUBANEHTHOCTb PaboTbl 1 TEMMOTHI.
MepBoe Hayano TepMoaMHaMUK. DYHKLMKM COCTOSIHUS. 3anncb NEPBOro Havana B AmdpgoepeHumanbHom dopme.
Obpatumble 1 HeobpaTuMble npoLiecchl. TennoeMkocTb. CBA3b M306apUHECKON 1 U30XOPMYECKON TEMNOEMKOCTEN.

Tema 10. 3aKoHbI UOeanbHOro rasa

N3oTepMuueckmii 1 n3o06apunyeckunin NpoLLecchl B paspexXeHHblx rasax. TepMoanmHaMuyeckoe onpeneneHne Mogenm
naeanbHoro rasa. Keasucratunyeckme n3onpouecchl. BHyTpeHHsis aHeprus naeansHoro rasa. MNpobnembl Knaccuyeckoi
TepMoauHaMuKu. YpasHeHMe NonnTponmyeckoro npouecca. AnmabaTndeckuii npouecc. MokasaTtens aanadarsi.

Tema 11. Hauana repmopnHaMuKun

Linknnyeckme npouecchl 1 TeNNoBble (XONOA4NbHbIE) MaWwuHbI. [TprHUMALI NOCTPOEHUS
Tennosblx MawwuH. KMAO. LUukn KapHo n ero KM4. Bropoe Havano tepMoanHaMmnku
(gpopmynuposka Knayauyca n KenbeuHa). lNMoctpoeHne abcontoTHOM TepMoanHAMUYECKOM
wkansl Temnepatyp HepaseHcTBo Knaysuyca.

TepMoarHaMmMyeckoe onpeaeneHne sHTponuu. MIameHeHne aHTponun B 06paTnMbIx v
HeobpaTuMbIx Npoueccax. CTaTMCTUYECKoe ONpeaeneHne aHTPONMN. SHTPONUS Kak Mepa
6ecnopsaka. CBs3b Mex 4y CTaTUCTUHECKUM 1 TEPMOLVHAMUYECKUM ONpeaeneHnsamm
SHTPONUN.

Cratnctuyeckas cpopmynmposka Il Hayana tepmognHamukn. Teopema Hephcta (11l Havano
TEPMOAMHAMUKW).

MeTon TepMoAMHaMUYeCcKnx NoTeHUmanos, npeobpasosaHuve JlexaHapa.

TepmogmHamnyeckas yctondmsocTb. MpuHumn Jle Watenbe-bpayHa. MonekynsapHo-kmHeTudeckas teopms. MNpuHumn
netanbHoro pasHosecns. OCHOBHOE

ypaBHEHNE KUHETNYECKON Teopmun. MonekynspHO-KMHETUYECKUIA CMbICN TEMMNepaTypsbl.
3akoH JanbToHa.

TennoeMKoCTb, BHYTPEHHAS SHEPrns naeanbHoro rasa. TennoeMkocTb NaeanbHOro rasa.
Ob6Lwme NONoXeHNs KBAHTOBOWM TEOPUM TEMNOEMKOCTY rasa.

Tema 12. YpaBHeHue BaH pnep Banbca PeanbHble rasbl

Cwunbl Ban-gep-Baanbca. MNoteHuunan JleHHapaa-[xoHca.

OcobeHHOCTM NoBeLeHMS! peasibHbIX MONIEKYN (M30TEPMMYECKOe cxXaTue, AnMHa cBoboaHOro
npobera, OTKNOHEHUS OT ypaBHeHus KnaneipoHa-MeHaoeneesa). YpaBHEHNS COCTOSHUS
peanbHbIX ra3os. YpaBHeHne BaH-nep-Baanbca. BupnanbHoe ypaBHEHNE COCTOSAHNS.
SkcnepumeHTanbHble n3oTepmbl BaH-gep-Baanbca. Kputnyeckoe coctosHune. CxuxeHne
rasos. [pymep ha3oBoro nepexona ras-xmakocTb. TeopetTudeckne nsotepmol BaH-nep-
Baanbca. MetactabunbHble coctosHus. Kputuyeckme napameTpbi.
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OdppekT [xoyns-TomcoHa. PacyeT omdgoepeHUmManbHOro n MHTErpanbHOro acpekTon
L>xoyns-TomcoHa. MeToabl CXuXxeHus ra3os. [NonydyeHne CBepXHU3KKX TemnepaTyp.
MeTton aguabaTnyeckoro pasmMarHminBaHus

Tema 13. ®da3oBble nepexonbl
OnpepeneHne asbl. PaBHosecue ghas. Knaccndgoukaumsa SpeHdecta pasosbix nepexonos.

Mpaewuno Mb66ca. PasoBbie Nepexolbl NepBoro poaa. YpaeHeHue Knayanyca. narpaMMa coCTOSIHUSI BEWECTB.
TpoliHas To4ka. Monmopdnam 1 NonMMopdgoHble NpespalieHus. Teopus

Nanpay dasosbix Nepexonos BToporo poga. CeepxTeky4ecTb U CBEPXMPOBOANMOCTb.

Tema 14. XKupkoctun

OcHoBHble CBOMCTBA U XapakTepucTuky xungkoctein. CTpyktypa xuakoctein. Mogenb xunokoctn dpeHkens.
MoBepxHOCTHbIE siBneHus. CBoBoaHAs SHEPrus NOBEPXHOCTU. [OBEPXHOCTHOE HATSIXXEHUE HA FpaHnLE XMOKOCTb-Nap,
XNOKOCTb-XUAKOCTb, XUAKOCTb-TBEPAOE Teno. Kpaesble yribl, CMayBaHne n HecmadmsaHve KanmnnsipHole asneHns.
MNoBepxHOCTHO-aKTUBHbIE BewecTBa.. Xnakue pactBopbl (pacTBOPUMOCTb, TENNOTLI PacTBOPeHWs). 3akoH Payns 1
3aKoH "'eHpu ons noeanbHbix pactBopoB. CeoicTBa BrHapHbIX cMeceit. Ocmoc.

Tema 15. TBepable Tena

Mpu3Hakn KPUCTaNINYEeCKoro COCTOSAHUS (aHU30TPONMMS PU3NYECKNX CBONCTB, AaNbHUIA

nopsaok, asosble nepexonbl). CUMMeTpust 1 anemeHTbl cummeTpun. Kpuctannuydeckas

peleTka u ee cummeTpurs. Knaccmgoukaumsa kpmuctannos. Kpuctananyeckme Kknaccol u

douanyeckmne Tunbl KPUCTaNoB.

TennoBble cBOCTBA TBEPAbIX TeN. TENN0eMKoCTb, MoAeNb JHWTElHA, DitHWwTeHa-[ebas.

Teopema [lebas. Tennosoe pacwmpeHne. Y paBHEHUS COCTOSIHNS.

Tema 16. BpoyHoBckoe pBuxeHnero KnHematnyeckue xapakTKpucTukun

KnHemaTtnyeckme xapakTeprucTMKu MONEKYNSAPHOro ABUXEHNS (3CDdEKTMBHOE ceveHme

paccesiHusi, anuHa ceobonHoro npobera). Oblee onpeneneHme n Buabl NPOLECCoB

nepeHoca. dMnupryeckme 3akoHbl Ans ra3os (3akoH duka ona auddysmm, HeloToHa ons

BHYTPEHHEro TpeHus, 3akoH Pypbe ans tennonposogHocTH). MNpouecchl nepeHoca B

XUAKOCTSX 1 TBEpAOM Tene. bpoyHoBckoe aguxerne. CnyyaiiHble 6nyxaaHus.

Tema 17. 9BneHns nepeHoca

KuHemaTtuyeckune xapakTepucTkii MONEKynsipHOro ABUXEHWS (3g0CPEKTUBHOE CeYEHNE PaccesiHnS, AnnHa cBo6o4HOro
npobera). Oblee onpeaeneHne 1 BUIbl NPOLECCOB NepeHoca. IMNUPUYECKre 3aKoHbl Ans rasos (3akoH drika ans
andogpysun, HoloToHa Anst BHYTPEHHETO TPeHusl, 3aKoH Dypbe ansa TennonpoeoaHocTu). Mpouecckl nepeHoca B
XWUIOKOCTSIX 1 TBEPLOM Tene.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolLyxcs BbINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLok opraHn3aumm 1 oCylEeCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

Epemuna P.M.U Myteirynnuna A.A.00 Aranos A.B.00 METOOMYECKOE NOCOBWE K CEMUHAPCKM SAHATUSAM
MO TEME ?TEPMOONHAMWYECKWE METOObl B MONEKYNAPHOW dU3MKE? -
http://kpfu.ru/docs/F1428869461/termodinamika.doc

duanyecknii NpakTMKym monekynapHas domauka - http://kpfu.ru/docs/F1032268798/FPmol.pdf

CrpaHnua 6 13 12.
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcsl B OAHOM U3 ABYX BapuaHToB (NM60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

Akapemus XaHa - https://ru.khanacademy.org/
TepmoaTHamuka n MonekyngapHas comauka - https://openedu.ru/course/mipt/ TERMDY/

®dusnka B onbITax -
https://www.coursera.org/learn/molekulyarnaya-fizika?recoOrder=22&utm_medium=email&utm_source=recommendations&utm

9. MeToguyeckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOAYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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CrpaHuua 7 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "MonekynsapHas comsmka”; 12.03.04 "BruoTexHuyeckmne CUCTeMbl U TEXHONOrMKn".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm Llenb nekumu: opraHnsaums LeneHanpasneHHol no3HaBaTenbHOM 0esTeNbHOCTUCTYEHTOB Mo
OBNafeHNIO NPOrPaMMHbIM MaTepUanoM yd4ebHol OUCUMnInHbl. BaxHbiMKpuTepreM B paboTe ¢
NEKLIMOHHBIM MaTepuanoMm SBNsieTCs NOAroToBKa CTYAEHTOB KCO3HATEIbHOMY BOCTPUATMIO
npenoaasaemMoro Matepuana. Mpu NoarotToBke CTyAeHTaK NeKL HeoOX0AMMO, HaKaHyHe neKLmm
npocMmaTpusaHme 3anucei Npeblayliennekummn ans BOCCTaHOBAEHUS B MAMATU paHee U3y4eHHoro
MaTtepuana; 03HaKOMNIEHNEC 3a0aHNSAMI /15 CAMOCTOSTENbHOM PaboTbl, BKIOYEHHBIMUA B MPOrpammy,
noobopnutepatypbl. BHMMATENbHO CRylWaoWni CTYAEHT HanpsiXXeHHo paboTaeT -aHanusmpyert
nsnaraemblii MaTepuan, BbloensieT rnasHoe, obobuaeT ¢ paHeenony4eHHoM nHpopMaLumen 1 KpaTko
3anucbisaeT. KOHCMEKT nekuumn no3sonsiet emyobpaboTarb, CUCTEMATM3NPOBATL U flydlle COXPaHUTb
MONYYEHHYI0 MHGPOPMALIMIO CTeM, 4TOObl B Oy ayllleM OH CMOr BOCCTaHOBUTL B NaMsTi OCHOBHbIE,
codepxarefibHbleMOMeHTbl. B KoHcrnekTe nekuun obsa3aTenbHO 3anmchlBaloTCs Ha3BaHNe TeMmbl
NEKLIW,0CHOBHbIEe BOMPOChHI MnaHa, peKOMeHA0BaHHas nutepatypa. TekCT nekumm OonXeHObITb
pasaeneH B COOTBETCTBUM C nnaHoM. C oKoHYaHMeM nekuun pabota HagKOHCMEKTOM HEe MOXET
cumMTaThCs 3aBeplleHHON. HyXHO elle BOCCTAHOBUTLOTAENbHbIE MeCcTa, MPOBEPUTL, BCE N MOHSATHO,
YTOYHUTb YTO-TO Ha KOHCYMbTALMUM UT.MN., C TeM YTOObI KOHCMEKT MOr ObITh UCMOMb30BaH B NpoLecce
MOOrOTOBKM KCeMMHapaM, NpakTUYeCKUM 3aHATUSM, 3a4eTy Ans AanbHeniero naydeHuns tem.Pasbop
1 yCBOEHME NEeKLMOHHOro Matepuana. rflocne Kaxaon nekumm cTyaeHTycneayet BHUMaTeNbHO
npoYmnTaTth 1 pasobpatb KOHCMEKT, NP 3TOM: - [TOHSATb N3ANOMHUTL BCE HOBbIE OMPeaeneHus. -
MoHsATb BCe MaTeMaTnYeckme BbiKNadky unexaillme B X OCHOBE (OU3NYECKMEe NOMOXEHUS U
[OMNyILeHNs ; BOCMNPOU3BECTU BCEBbLIKNAAKN CAMOCTOATENbHO, HEe MSAAS B KOHCNEKT. - BbiNonHWTL unu
[nofenatbBbIKNanky, KOTopble NEeKTop Npeanucan caenatb CaMoCTOSATENbHO (€CN TaKoBbIENMETCS).
- Ecnu nexTop npeanucan pasobpatb YacTb MaTepuana 6onee noapobHOCaMOCTOSITENbHO MO
[OCTYMHbIM MUCbMEHHbIM UK NIEKTPOHHbBIM NCTOYHMKAM, TOHEOOXO0ANMO CBOEBPEMEHHO 3TO caenaTh.
- MNpy BOSHUKHOBEHWUM KaKWX-NMBOTPYOHOCTE C MOHUMaHNEM MaTepmuana pekoMeHayeTcsi MonpocuTb
MOMOLLM Y CBOMXOOHOrPYMMHUKOB WM COKYPCHUKOB. TakXe MOXHO 00paTUTbCs 3a NOMOLLbIO
KnekTopy. [ns 3TOro MOXHO NMYHO NOAONTU K Mpenoaasartento, MMbo HanmcaTb eMyaneKTPOHHOe
MMCbMO, CAOOPMYNIMPOBAB B HEM BO3HMKAOLLME BOMPOChI. K MMCbMyMOXHO NPUKPEnuTL Kakue-nmbo
3/M1eKTPOHHbIE MaTepuanbl, CBS3aHHbIE C BO3HUKIIMMIBOMPOCAMU, HANPUMep, OTCKaHNPOBAaHHbIE U
CcoTOrpadoMpPOBaHHbIE IMCTOYKM CPYKOMUCHBIMI KOMMEHTapUsSIMU, MOMETKaMu, BbiKnaakamu u T.n.

npakTnyeckmne | llekums 3aknaabiBaeT OCHOBbI Hay4HbIX 3HaHMA B 0600WEHHON (hopMe, anpakTniyeckme 3aHATHS
3aHsATUA HanpaBneHbl HA pacWUPeHWe 1 OeTanm3aumio 3TUX 3HaHWUIA,Ha BEIPaboTKy 1 3aKpernieHne HaBblKOB
NPOgECCHOHANBHON AesATeNnbHOCTU. [NaBHasLenb NPakTUHECKUX 3aHATUI - 06ecneunTs CTyaeHTam
BO3MOXHOCTb OBNafeTbHABLIKAMU Y YMEHUSMU UCMONb30BaHNS TEOPETUYECKOTO 3HAHUS
NPUMEHNTENBHO KOCOBEHHOCTSIM N3y4aeMoii oTpacnu. Ha npakTuyeckmnx 3aHAaTusx
0byyatolmecsaoBnanesaT nepBoHadanbHbIMU NPOGECCUOHANBHBIMW YMEHNSIMU U HABLIKAMIU,KOTOPLIE
B JanbHEeWwWeM 3aKpenNSIOTCA U COBEPLIEHCTBYOTCS B NpoLecce y4ebHON npon3BoLCTBEHHOM
npakTuku. B npouecce npakTnyeckmx 3aHATHIn 0606WatoTCs,CMCTEMATUINPYIOTCS, YrNyOnsTCs 1
KOHKPETU3UPYIOTCS TEOPETUHECKUE 3HAHUS,BbIpabaThiBAETCS CMOCOBHOCTL N FOTOBHOCTb
MCMOMb30BaTh TEOPETUYECKNE 3HAHMSIHA NPAKTUKE, Pa3BUBAOTCS UHTENNEKTYaNbHbIE YMEHUS

AEKTPOHHBH
Ctpannua 8 ns 12. BBl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMoCTOsl- | eNlb CaMOCTOATENbHOM paboThl - 3aKpenneHune 1 yriybneHme nony4eHHbIX 3HaHU NHABBIKOB, a TakXe
TenbHasi (popMUpPOBaHVE NpencTaBneHunii 06 OCHOBHbIX MOHSATUSIX Mpa3aenax Kypca, U NprobpeTeHun HOBbIX
pabota 3HaHWin. PekoMeHayoTCS cnepyowmne BUAbICAMOCTOSATENbHOW paboThl: M3yyeHne Matepuana,

BbIHECEHHOr0 Ha CaMoCTOsITeNbHyoNPopaboTky; paboTa ¢ NeKLMOHHBIM MaTepranoM,

npenycMaTpvearollas npopaboTKyKoHCcNeKTa nekuuii n y4ebHoi nutepatypbl; novck (nogbop) u

0630p nuTepaTypbl M3NEKTPOHHbIX NCTOYHMKOB MHAPOPMaUMK MO Kypcy, HanucaHue pedepara

noBbIGPaHHON TeMe; NMOArOTOBKA K NPaKTUYECKM 3aHSATWSIM; MOAr0TOBKa kKnabopaTopHbIM paboTaw;

MOAroTOBKA K 3a4eTy (ak3ameHy). CaMocTosiTenbHoen3y4yeHune 4acTv matepuna. Ecnm vyactb yuebHoro

MaTtepuana oTBefeHa HacaMoCTOSTENbHOE U3yYeHre, TO HE0BX0ANMO NPUCTYMNUTL K 3TOMY

He3aMeLnMTeNbHOMOCNE yKasaHusl NpenonasaTenst  0CBOUTb MaTepun B OTBEAEHHbIE 1M

cpoku.MaTepuan cnegyet nsy4nTb MO OOCTYMHbLIM MUCbMEHHBIM U 3NIEKTPOHHbBIM MCTOYHUKAM,0

KOTOpbIX cooBWMT Npenoaasatenb. MNoarotoka gomMawHero 3agaHns. B nomawHeipaboTe CTyoeHTOB

MOXHO BbloEenuTb ABe coctasnsowme: 1) pasbop peweHnin 3aaayayauTopHbIX 3aHATUN, 2)

CaMOCTOSITENbHOE peLIeHne OoMalHKX 3aaad. TakumMobpasom, Mpuas LOMO Nocne Kaxaoro

ayLMTOPHOrO 3aHSATWS, CTYAEHT AONIXEHCHa4Yana pewnTb CaMoCTOSTENbHO (He rnsias B pabouyio

TeTpanb) Te 3a4aqv, KoTopblepewwnn npenofasaTesb BO BPeMsl 3aHsTUS. Mpy BO3HUKHOBEHWM

TPYAHOCTEN BO BPEMSIPELEHNS KaKoi-HMOyob 3aaa4u cnegyeT pasobpatb peleHne aTol 3a4aqm

BTETPaAN. 3aTeM cneayeT pewnTb 3afady camocTositenbHo 6e3 TeTpanun. Ckonbko bbipas He

MPUXOAMNIOCH BO3BPALLATLCS K TEeTPanu, HACTOSITENIbHO PEKOMEHAYETCS BCEXE Hay4YNTbCS

BOCMPOW3BOANTb PELIEHNE CaMOCTOATENbHO. 3aTeM CneayeTnpucTynuTb K PELeHUIo 3aaa4y us

LoMmalwHero 3anaHus. Mpu BO3HUKHOBEHUNTPYLAHOCTEN PEKOMEHAYETCS MOMNPOCUTb NMOMOLLYM Y CBOUX

OLHOrPYNMHUKOB MIMCOKYPCHUKOB. MprBETCTBYETCS COBMECTHbIN MOMCK pelleHunii. Takxe

MOXHO00B6paTUTLCS 3a MOMOLLbIO K NpenofasaTento. [ins aToro MOXHO IMYHO NMOAONTM

Knpenogasatento, nMbo Hanucatb eMy 3NEKTPOHHOE NMUCbMO, CCDOPMYNIMPOBAB B HEMBO3HMKAOLLME

BOMPOCHI /NN NPUKPENVB CBON OTCKAHUPOBAHHbIV UIMCHOTOrPadoMpPOBaHHbIA BAPUAHT peLleHus!

Ins npoeepku. MNponycTuB kakoe-nnbo3aHsTVe, CTYAEHTY CleayeT CKONMpoBaTh pelleHne

pas3obpaHHbIX Ha 3aHSATUM 3a4a4u3 TeTPaam Kakoro-HuMbyob OQHOrpynnHUKa; pasobpaTb UX peleHue,

PeWnTb NXCaMOCTOSATENbHO, a TaKXe PEWNTb 3aa4M LOMaLHero 3a4aHus.

aK3aMeH Llenb ak3aMeHa - BbISIBUTb U OLEHWUTb 3HAHWS!, NPakTUYECKME YMEHUS U HaBbIKMOBYYaIoWMXCS 3a KypC
LMCUMNMHBI. 9K3aMeH npoBoamTcs nytemcobecenosaruns. [ins noAroToBKM K aKk3aMeHy Ha kadenpe
MMeeTCs NePeYeHbBOMNPOCOB, OXBATLIBAOWMIA BECH NPOrPaMMHBIA MaTepuan AucuUmnivHbl. B
MPOLLECCENOArOTOBKM K 9K3aMeHy obyyatowmnmcs He0OX04MMO NONb30BATLCS NEKLNOHHBIMU3AMNUCAMU
1 PEKOMEH0BaHHON yuebHol nuTepatypoil. Paspewaetcs UCNonb30BaHNENHOIO LOMOAHUTENBHOIO
maTtepuana, nmetowerocs y obyvatouerocs. Msyyastematnueckmin matepuan, ans obyyarowmxcs
OCHOBOMONAratWmM sIBNSETCSBbIAENEHNE OCHOBHbIX MOMOXEHWIA, UX OCMbICIIEHUE Y NMPAKTUYECKOE
NPUMEHEHME.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 12.03.04
"BroTtexHuyeckne cuctTembl 1 TexHonorum" n Npodonnio NOAroToBKM "He NpeayCcMOTPeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MonekynsgpHas ¢pmusnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 12.03.04 - BMOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. KnikowH, A.K. MonekynsipHas counsuka. [9nekTpoHHbIli pecypc] : y4eb. nocobue / A.K. KnkownH, U.K. KnkownH. ?
OnekTpoH. gaH. ? CI6. : JlaHb, 2008. ? 480 c. ? Pexum pocTyna: http://e.lanbook.com/book/185 ? 3arn. ¢ akpaHa.
2. Npopos, U.E. 3apayu no obuiei gousnke [DnekTpoHHbI pecypc] : y4eb. nocobre ? SnekTpoH. AaH. ?
CankT-MNeTepbypr : NaHb, 2016. ? 416 c. ?

Pexwum goctyna: https://e.lanbook.com/book/71750 3arn. ¢ akpaHa.

JdononHutenbHaa nuteparypa:

1. ®eittmaH, P. 3apaun k PeriHMaHOBCKMM NEKLMM MO oranke. [SnekTpoHHbI pecypc] : y4eb. nocobue / P. deitHmaH,
P. NeiitoH, M. CaHac. ? SnekTpoH. naH. ? M. : iapatensbctBo 'labopatopus 3HaHwmin', 2016. ? 402 c. ? Pexum gocTyna:
http://e.lanbook.com/book/90250 ? 3arn. ¢ akpaHa.

2. KyaHeuos C. U. dunsnka: MexaHuka. MexaHunyeckue konebaHus n BonHbl. MonekynsipHas gouaunka. TepMoanHamuka:
YyebHoe nocobue / C.N. KyaHeuos. - 4-e nsa., ucnp. n gon. - M.: Bysosckuit yuebHuk: HALL UHDOPA-M, 2014. - 248 c.-
http://znanium.com/bookread2.php?book=412940

3.ponos, V.E. dunauka makpocuctem. OCHOBHbIE 3aKOHbI. [DNEKTPOHHbIN pecypc] : yueb. nocobue ? SnekTpoH. naH. ?
M. : UapatenbcTBo 'flabopatopus 3HaHwmit', 2015. ? 210 ¢. ? Pexum goctyna: http://e.lanbook.com/book/84090 ? 3arn. ¢
3KpaHa.

4. TenecHuH, B.P. MonekynsipHas dpuamka. [9nekTpoHHbIin pecypc] : y4ed. nocobue ? AnekTpoH. naH. ? Cl6. : laHb,
2009. ? 368 c. ? Pexum poctyna: http://e.lanbook.com/book/391 ? 3arn. ¢ akpaHa.

5. BonowwH A.B., EpemnHa P.M., 3axapos tO0.A., Vipucos [.C., Neicoropckuin KO.B., HarynuH K.1O., HoeHbkoB A.H.,
CksopuoB A.U., Comos A.P., Tarupos M.C. JlabopaTopHblie paboTbl 06Wero ousnM4eckoro NpakTukymMa pasmen
'MonekynapHas domaunka n TepmognHammka'. Kasanb: YMY KIY, 2008. 137 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MonekynsgpHas ¢pmusnka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotoeku: 12.03.04 - BUOTEXHUYECKME CUCTEMbBI U TEXHOIOTN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
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

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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