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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

CrpaHnua 2 n3 12.
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Mporpammy amMcuunnnHel paspabdoTan(a)(n) noueHT, K.H. HenoneknH O.B. (Kadhenpa obuwein consmku, OtaeneHme
gouzukm), Oleg.Nedopekin@kpfu.ru ; noueHT, K.H. (ooueHT) Ckeopuos A.W. (Kadenpa obuei consnku, OtaeneHme
dounaukn), anivskvor@gmail.com

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- o3UYECKME OCHOBBI SIBMIEHWI, CBA3AHHBIX C aTOMapHO-KOPMYCKYNSPHbIM CTPOEHVEM BELLECTBA;

- OCHOBHbIE KNnaccnmyeckue 1 COBPEMEHHbIe SKCMepUMeHTalbHble pe3ynbTaThl B 0611acTy TENNOBbIX ABNEHWIA, SBEeHW
nepeHoca, pasoBbiX Nepexo4os;

- OCHOBHbl€ 3aKOHbl TepMOOVNHAMUNKN, METOObl TEPMOANHAMNYECKOIo N CTATUCTUYECKOro onncaHmnsa MHOro4acTnYHbIX
CUCTEM,

- NPUHLMMBI paboTbl M YCTPONCTBO COBPEMEHHOI 3KCMEPUMEHTANbHOM annapaTypbl ANns UCCNELOBAHUS TEMNOBbIX
SIBNEHWIA, SBNEHWIA NepeHoca, (pa3oBbIX NepPexoLoB.

JonxeH ymeTb:

- MPUMEHSITb CTATUCTUYECKME Y TEPMOAVHAMMYECKUE METOAbI K OMUCAHUIO SIBNEHUIA, CBS3AHHbBIX C
aTOMapHO-KOPMYCKYNSPHBIM CTPOEHVEM BELLECTBA;

- NCNoNb30BaTb MeToObl C*)I/I3I/I‘-IeCKI/IX ncecnenosaHnin ong n3yyeHna TepmMognHaMmnyecknx npoueccos;

- ycTaHaBnMBaTb B3aVMOCBS3b MONEKYNSIPHBIX SIBNEHWIA ¢ ApYrUMU pasaenamn pusmki, n ocobo, B NorpaHnyHbIx
obnacTax - r3nM4ecKon XMMUN 1 XMMUYECKOI CON3NKMI;

- UCMONb30BaTh COBPEMEHHbIE 06pa3oBaTenbHbIE U MHGOPMALMOHHBIE TEXHONOMMW 4N1A NPUOBPETEHNS HOBbIX 3HAHWIA
HonxeH Bnagetb:

- HaBbIKaMu pacyeToB B paMKax TePMOSUHAMNYECKOro N CTaTUCTUYECKOro METOOB ONUCAHUS;

- HaBblkamu paboTbl C MPOCTEMILEN N3MEPUTENBHOM annapaTypoil;

- HaBblkaMu paboTbl C y4eBHOI 1 HAaY4YHON NNTEPATYPOIA.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

- K pelleHunto 3aaad, CBA3aHHbIX C aTOMapHO-KOPMNYCKyNApHbIM CTPOEHNEM BellecTsa

- 9KCM/yaTupoBaTh COBPEMEHHYIO (PM3NYeCKyto annapartypy 1 obopynosaHue

- paboTaTtb C COBpEMEHHbIMM 0B6pa3oBaTeNbHbIMY Y1 UHCDOPMALMOHHBIMW TEXHONOT MMM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BKNtodeHa B pasgen "B1.6.12.02 OucumnnunHbl (Mogynn)" OCHOBHOM NpodheCCUoHanbHow
obpasoBatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodomnanka 1 KocMonorus)" n oTHocuTcs K 6a3oBoii
(obwenpodeccuoHanbHo) YacTu.

OcBavBaetcsi Ha 1 Kypce B 2 cemMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCLMMMHBI COCTaBNSieT 5 3a4eTHbIX(ble) eanHmML(bl) Ha 180 yaca(os).

KoHTtakTHasi paboTa - 102 4aca(oB), B TOM Y1cne nekumm - 48 yaca(oB), npakTuyeckne 3aHaTms - 54 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 24 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMIUHBI: 3K3aMEH BO 2 CEMECTpPE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. (Tema 1. BBEOAEHUE 2 2 0 0 0
5 Tema 2. TepMoanHamm4eckuin MeTon 5 4 5 0 2

-l
Tema 3. OcHOBHble NapameTpbl
3. [Monekyn n MonekynapHoOro OBUXeHus 2 0 2 0 1

Tema 4. OCHOBHbIE NOHATUS TEOPUM

4. |BeposATHOCTEN 1 MaTemMaTuyeckon 2 4 2 0 1
CTaTUCTUKMN.

5. [Tema 5. CtatncTnyeckuin meton 2 4 4 0 1
Tema 6. CtaTuctuyeckuii meton

6. |TennoBoi KOHTaKT Mexay cuctemamu 2 4 6 0 1

Tema 7. CtaTucTnyeckuii meton,

7. |pacnpegneneHns Makcsenna, 2 4 4 0 0
BonbumaHa
Tema 8. lNepBoe Havano
8. TepMOANHaAMUKN 2 2 4 0 2
10.[Tema 10. 3akoHbl noeanbHOro rasa 2 2 2 0 2
11.[Tema 11. Hayana TepmoanHammkm 2 4 8 0 2
Tema 12. YpaBHeHue BaH gep
12. Banbca PeanbHble rasbl 2 4 4 0 2
13.[Tema 13. dPasosble nepexonbl 2 4 4 0 2
14.|Tema 14. Xupgkoctun 2 4 2 0 2
15.[Tema 15. Teepable Tena 2 2 2 0 2
Tema 16. bpoyHoBCKO€e ABUXEHUED
16. KnHemaTtnyeckne xapakTkpucTukm 2 2 4 0 2
17.|Tema 17. SlBneHmsa nepeHoca 2 2 4 0 2
NToro 48 54 0 24

4.2 CopepXxaHue gUCLUNNNHbI (MOLYNSA)
Tema 1. BBEOEHUE

MpeamMeT MoONekynsipHo conanku. Ponb MonekynsipHoi onauky B pasBuTui eCTECTBO3HAHMUS U OUNOCOdINN.
ArperaTHble COCTOSIHUS 1 ¢pasbl BellecTBa. [ToHAT/e TepMoaMHaMUYeckoi cuctembl. MeToabl onvcaHus SBneHuit
(DMHaMMYeCKUiA, CTaTUCTUYECKNIA, TepMoanHamMmyeckuin). OnpeneneHne MUKPO- 1 MakpOCOCTOSIHUS
TepMOANHAMNYECKOV CUCTEMDI.

Tema 2. TepmoanHaMuyeckun meton, - |

CraunoHapHble 1 paBHOBECHbIE COCTOSHUA. Penakcauus. TepmoanHammyeckue napameTpbl (06bEM, aaBneHue,
KONMYeCTBO BELWECTBA, TeMNepaTypa, MNOTHOCTb). TENNOBOW KOHTAKT MEXAY CUCTEMAMM - TEPMOAMHAMUYECKOE
paccMoTpeHne. TepMoaMHaMUYECKOe OnpeaeneHne Temnepatypbl. TEPMOMETPUYECKOE TENO, SMNUPUYECKME
TeMnepaTtypHble WKanbl.

Tema 3. OCHOBHbIE napameTpbl MOJIEKYNT U MOJIEKYNSAPHOIro ABnXeHus

OnbITHbIE CBMAETENBCTBA B NONb3y npencTtasneHni MKT. (3akoH kpaTtHbix Macc. BpoyHosckoe asuxenne. dunddysns.)
Mognenb nneanbHoro rasa. OueHka pasmepoB Monekyn, AnuHel ceoboaHoro npobera. Konnuectso Monekyn v
KONMYEeCTBO CTONKHOBEHUIA CO cTeHkamn. Macca monekyn. CMbICn AaBneHns 1 TemMneparypbl B pamkax
MONEKYNAPHO-KMHETNYECKUX NPELCTaBNEHWIA.

Tema 4. OCHOBHbIE NOHATUSA Teopuu BEepoATHOCTEN N MaTeMaTM4eCKOW CTaTUCTUKMN.

BeposiTHOCTb. YacToTHOE onpedeneHne BepoSTHOCTU. YCNoBHasi BEPOSTHOCTb. He3asucnmble cobbitus. TeopeMmbl
CNOXEHMS N YMHOXEHNS BeposTHOCTe. [TnoTHOCTb BeposTHOCTU. lncnepcus pacnpeneneHunin. BuHomuHanbHoe
pacnpeneneHve. Pac4ét cpegHnx 3HadeHunin. HopmanbHoe pacnpeneneHve u ero csorictea. Pacnpenenenue lNyaccoHa
W ero CBOWCTBA.

am PAEKTPOHHBH
CrpaHnua 4 n3 12. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma ancumnnuHbl "MonekynsipHas cousnka"; 03.05.01 "ActpoHomns".

Tema 5. CtaTcTUYECKU MEeTOo.,

MwuKpo- 1 MakpOCKONNYECKME COCTOSIHMS cUCTeMbI. [locTynat paBHOBEPOSITHOCTA MUKPOCOCTOSIHWIA 1 aproguyeckas
runotesa. BeposTHOCTb MakpococTosiHUS. YACNO BO3MOXHbBIX MUKPOCKOMMUYECKUX COCTOSIHUIA, €70 3aBUCUMOCTb OT
SHeprum cuctembl. Knaccmyeckue n KBaHToBble cTaTMCTMKK. PrykTyaummn. OueHKa 0THOCUTENBHbBIX CONYKTYaLUiA.

Tema 6. Ctatuctuueckuim meton, TennoBom KOHTaKT MeXay cucteMamu

TennoBow KOHTaKT MEXAY CUCTEMaMM CTaTUCTUYecKoe paccmoTpeHne. CtatucTmyeckoe onpeneneHme temnepartypbl 1
naeneHusi. Cuctema B KOHTakTe ¢ TepmocTaToM. KaHoHmyeckoe pacnpenenerme Mmbbca. KeaHToBble pacnpeneneHns
®epmu-Lupaka n Bose-OnHwrenHa. PacnpeneneHne Makcsenna-bonbumana. MNoHaTHE CTaTMCTUYECKOR CyMMbI.

Tema 7. Ctatuctuueckui metopn pacnpeneneHus Makceenna, bonbumaHa

CeorictBa pacnpegeneHus Makceenna. BolumcneHne cpegHnx 3Ha4eHnii ¢ noMoLLblo pacnpegeneHdus Makcsenna.
PacnpeneneHne BonbumaHa BapomeTpuyeckas

gpopmyna KnHeTnyeckme xapakTepucTUKy MONEKyNsipHOro ABUXeHUs. PacnpeneneHve aHeprum no creneHsim ceobobl.
BpoyHoBckoe aBuxeHue. YpaBHeHne SitHwTeHa-CMonyxosckoro. CnyyaiiHble 6nyxanaHus.

Tema 8. NepBoe Hayano TepmoaHaMMKMN

MoHsATUe Makpockonuyeckoi paboTebl. OnbiTel [xoynsi. MOHATUS BHYTPEHHE SHEPrmM 1 KONMYecTBa TennoThbl (Kak
paboTbl MUKpocKonuiecknx cun). MNepeoe Ha4Yano TepMoOAMHAMMKU KaK CNefiCTBUE 3aKOHA COXPaHEHUSI SHEPTUN.
O6paTnmble 1 HeobpaTMble

npouecchl. TennoemMkocTb. TennoéMKoCTM pasnuyHbIx NpoLeccos. MonMTponHbie NpoLuecchl.
Tema 10. 3akOHbI MOoeanbHOro rasa

N3oTepmuueckmii n n3o6apmnieckunin n N30XopUHECKnii MPOLLECCH B PA3PEXEHHbBIX ra3ax. TepMoaMHaMU4Yeckoe
onpeneneHve Mmogenu ngeanbHoro rasa. YpaesHeHne Mengeneesa-KnanenpoHa. Keasuctatmyeckue n3onpoueccol B
upeanbHblx rasax. YpaesHeHue Maiepa. YpaBHEHUS MOAMTPONUYECKOro npoLecca u agnabatniyeckoro npouecca B
ngeanbHOM rase.

Tema 11. Hayana TepMoaHaMUKU

Limknnyeckme npouecchl 1 TeNNoBble (XONOA4NbHbIE) MaWwuHBbI. [prHUMALI NOCTPOEHMUS
Tennosblx MawwuH. KM AO. LUukn KapHo n ero KM4. Bropoe Havano TepMoamnHaMmnku
(dpopmynuposka Knayauyca n KenbeuHa). lNMoctpoeHne abcontoTHON TepMOoAMHAMUYECKOM
wkansl Temnepatyp HepaseHcTBo Knaysuyca.

TepmMoavHamMmyeckoe onpeneneHne sHTponuu. MIameHeHne aHTponun B 06paTnMbIx v
HeobpaTuMbIx Npoueccax. CTaTMcTUYeCcKoe onpeaeneHne sHTPONMN. SHTPONUS Kak Mepa
6ecnopsaka. CBs3b Mexay CTaTUCTUHECKMM 1 TEPMOLVHAMUYECKUM ONpeaeneHnsaMm
SHTPONUN.

Cratnctuyeckas cpopmynmposka Il Hayana tepmognHamukn. Teopema Hephcta (1l Havano
TEPMOAUNHAMUKN).

MeTon TepMoAMHaMUYECKMX NoTeHUManos, npeobpasosaHve JlexaHapa.

TepmoamHamnyeckas yctondmsocTb. MpuHumn Jle Watenbe-bpayHa. MonekynsapHo-knHeTuyeckas teopms. MNpuHumn
neTanbHoro pasHoeecns. OCHOBHOE

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

TennoeMKoCTb, BHYTPEHHSS aHeprus naeanbHoro rasa. TennoeMkocTb naeanbHoro rasa.
ObLwme NONoXeHNs KBAHTOBOWM TEOPUM TEMNOEMKOCTY rasa.

Tema 12. YpaBHeHue BaH nep Banbca PeanbHble rasbl

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

OcobeHHOCTU NoBeAEHUS pearbHbIX MONEKYN (M30TEPMUYECKOE CXaTue, AnvHa cBo6oaHOro
npobera, oTKNoHeHus OT ypaBHeHusi KnaneripoHa-MeHneneesa). Y paBHEHNSI COCTOSHIAS
peanbHbIX ra3os. YpasHeHne BaH-nep-Baanbca. BupnanbHoe ypaBHEHNE COCTOSHNS.
SkcnepumeHTanbHble n3oTepmbl BaH-gep-Baanbca. Kputnyeckoe coctosiHmne. CxuxeHne
rasos. [MpymMep ha3oBoro nepexona ras-xXmMaoKkoctb. TeopeTnyeckue n3otepmol BaH-nep-
Baanbca. MetactabunbHble coctosHus. Kputuyeckme napameTpbi.

OdbdpekT Ixoyns-TomcoHa. PacueT ondogoepeHumnanbHoro 1 MHTerpanbHOro agohekTos
IOxoynsa-TomcoHa. MeTtogapbl CXuXeHns rasos. [TonyyeHne CBEPXHU3KUX Temreparyp.
MeTop anuabatmyeckoro pasmarHuynBaHus

Tema 13. ®a3oBble nepexoabl

MoHsTMe ghasbl. Ycnosus paBHoBecust gpas. Das3osbie auarpammbl. MeTacTabunbHblie U paBHOBECHbBIE ¢hasbl.
Knaccudprkauus SpeHdpecTa pazobix nepexonos. Mpasuno Mbbca. TpoiHas Touka. MNonmMopgornam 1 nonuMopdHble
npespalleHmns B kpuctannax. MoHsiTne o Teopun JlaHnay gpa3oBbix NepexonoB BTOPoro poaa. CBepXTeKy4ecTb 1
CBEpPXMNpPOBOANMOCTb.

am PAEKTPOHHBH
Crpannua 5 ns 12. BBl YHHBEPCHTET
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Tema 14. XKnpkoctun

OcHOBHble CBOMCTBA U XapakTepucTunky xmngkocten. CTpyktypa xuakocten. Mogenb Xnokoctn dpeHkens.
MoBepxHOCTHbIE siBNeHus. CBoBoaHAs SHePrust NOBEPXHOCTU. [OBEPXHOCTHOE HATSXEHUE HA rpaHnLEe XMOKOCTb-MNap,
XNOKOCTb-XUAKOCTb, XUAKOCTb-TBEPAOE Teno. Kpaesble yribl, CMayMBaHne n HecmadmsaHve KanunnsipHole asneHus.
MNoBepPXHOCTHO-aKTUBHbIE BewecTBa.. Xnakue pactBopbl (pacTBOPUMOCTb, TENNOTLI PACTBOPEHWS). 3akoH Payns 1
3aKoH "'eHpu ons noeanbHbix pactBopoB. CeoicTBa 6HapHbIX cMeceit. Ocmoc.

Tema 15. TBepable Tena

Mpu3Hakn KpUCTanIM4eckoro COCTOSAHUS (aHU30TPONMS PU3NYECKNX CBONCTB, AaNbHUIA

nopsaokK, asosbie nepexonbl). CUMMeTpust 1 anemeHTbl cummeTpun. Kpmuctannuyeckas

pelweTka u ee cummeTpus. Knaccmdgukaumsa kpmuctannos. Kpuctananyeckme knaccol u

douanyeckmne TUnbl KPUCTaNoB.

Tennosble cBOWCTBA TBEPAbIX TeN. TennoeMKocTb, MoAenb JiHwWTenHa, diHwTelHa-ebas.

Teopema Nebas. Tennosoe pacwmpeHue. YpaBHEHNSI COCTOSHISI.

Tema 16. BpoyHoBCcKkOe aBuxeHuetro KnHematnyeckme xapakTKpucTuku

KnHemaTtnyeckme xapakTeprucTMKu MONEKYNSAPHOro ABUXEHNS (3CDdEKTMBHOE ceveHmne

paccesiHusi, pnnHa ceobonHoro npobera). Oblee onpeneneHne M BUIbI NPOLECCOB

nepeHoca. dMnupryeckme 3akoHbl Ans ra3os (3akoH dwuka ong auddysmm, HeloToHa ons

BHYTPEHHErO TPeHUs, 3aKoH Pypbe ang TennonposoaHocTH). MNpolecchl nepeHoca B

XUOKOCTSX 1 TBEPAOM Tene. bpoyHoBckoe auxeHwe. CnyyaiiHble 6nyxaaHus.

Tema 17. 9BneHnsa nepeHoca

KuHematuyeckme xapakTepuUCTKU MONEKYNSIPHOTO ABUXEHUS (3OHEKTUBHOE CEYEHNE PACCESHUS, ONnHA CBODOOAHOrO
npobera). Obwee onpeneneHve 1 BUObI NPOLECCOB NepeHoca. IMNMPUYECKMe 3aKOHbI NS ra3oB (3akoH duka ans
anddysnm, HeloToHa ANns BHYTPEHHEro TpeHus, 3akoH Pypbe ang TennonposogHocTy). [pouecchl nepeHoca B
XUIOKOCTSX U TBEPOOM Tene.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BbINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHAT 3a4aHUs, HanpaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowwmxcst pernameHTpyeTcs HOpMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHbIMU PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

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

MpaBuna BHyTpeHHero pacnopsnka eaepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypeXxaeHns
BbiCLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepanbHbllii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpoeaepanbHOro yHmBepcuteTa

Epemuna P.M.I Mytoirynnuna A.A.I0 Aranos A.B.00 METOOMYECKOE MOCOBWE K CEMUHAPCKM SAHATUSAM
MO TEME ?TEPMOJONHAMWUYECKUE METObl B MONEKYNAPHOW dU3NKE?( -
http://kpfu.ru/docs/F1428869461/termodinamika.doc

Dduanyecknii NPakTMKyM MonekynapHas domauka - http://kpfu.ru/docs/F1032268798/FPmol.pdf

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas HgpopMaums:
- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTatam 0By4eHus Mo SUCLUMNIMHE (MOLYNio);
- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)

OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

Akapemna XaHa - https://ru.khanacademy.org/
TepmoaTHamuka n monekynspHas cmauka - https://openedu.ru/course/mipt/ TERMDY/

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

9. MeTogunueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn Llenb nekumn: opraHn3aums LeneHanpasneHHol No3HaBaTenbHOW AeSTENbHOCTY CTYLEHTOB Mo
OBNafeHuto MPOrpPaMMHbIM MaTepuanom y4ebHor AucumMnauHel. BaxHeliM kputepuem B paboTe ¢
NEKLMOHHBIM MaTeprasnoM siBNsieTCs NoaroToBKa CTYAEHTOB K CO3HATENbHOMY BOCMPUSITUIO
npenogaesaemMoro matepuana. MNpu NoaroToBke CTyAeHTa K IeKuun HeobxoAMMo, HakaHyHe nekumn
npocMmaTpuBaHue 3anucei NpenblaylWwen nekumn 0Jisi BOCCTaHOBIEHUS B MAMATU paHee Nay4eHHoro
MaTtepuana; 03HakoMNIEHNe C 3a4aHnsIMW ANl CaMOCTOSTENbHOW paboThl, BKIIHOYEHHbIMY B
nporpammy, nonbop nuTepatypbl. BHuMaTensHo cnywarowmin CTyoeHT HanpsixxeHHo paboTaer -
aHanu3MpyeT nanaraemblii Matepuarn, BolaensieT rnasHoe, o6obwaet ¢ paHee Nony4YeHHo
MHdpopmaumelt 1 kpaTko 3anuceiBaeT. KoHCNeKT nekumm nossonsietT eMy obpaborartb,
CYCTeMaT3NPOBAaTb 1 Ny4lle COXPaHWUTb NOMyYEHHYO MHpopMaLMio C TeM, 4Tobbl B Byaywem oH cMor
BOCCTaHOBUTb B NaMsTU OCHOBHbIE, COAEpXaTenbHble MOMEHThI. B KoHcnekTe nekuun obsisaTensHo
3anuchbIBalOTCS Ha3BaHWE TeMbl NIEKLIMI, OCHOBHbIE BOMPOCHI MaHa, PEKOMEeH0BaHHas nuteparypa.
TekcT nekummn fonxeH 6biTb pasneneH B COOTBETCTBUM ¢ MnaHoM. C OKOHYaHveM nekuun pabota Hapg
KOHCMEKTOM HE MOXET CHMTaTbCS 3aBepPLIEHHOMN. HyXHO elle BOCCTaHOBUTb OTAENbHbIE MECTa,
MPOBEPUTb, BCE NN MOHSATHO, YTOYHUTb YTO-TO HA KOHCY/bTALUW U T.M., C TEM 4TOObI KOHCMEKT MOF
6bITb MCNONb30BaH B MPOLIECCE MOArOTOBKM K CEMMHapaM, MPakTUHECKUM 3aHSTUSM, 3a4eTy ans
LanbHelwero nay4eHusi TeM. Pasbop 1 ycBoeHue nekuMoHHOro Matepuana. flocne kaxaomn nekumm
CTYyLeHTy cnefyeT BHAMATENbHO NpoYnTaTh U pa3obpaTb KOHCMEKT, NPy 3TOM:

- MoHSITb 1 3aNMOMHWTL BCE HOBbIE OMPEneneHus.

- MoHsITE Bce MaTeMaTnyeckme BblKNanky U Nexallne B X OCHOBE (OU3NHECKMEe MONOXEHUS 1
LLOMyLLEHs; BOCMPOW3BECTU BCE BbIKNALKU CAMOCTOSITENBHO, HE TNSAs B KOHCMEKT.

- BeinonHuTh nnu fnopenatb BbIKNAAKMW, KOTOPbIE NEKTOP Npeanuncan caenatb CaMoCTOSTENbHO (ECnu
TakoBble UMEIOTCS).

- Ecnu nexTop npeanucan pasobpatb 4acTe MaTeprana 6onee noapobHO caMoCTOATENBHO MO
LOCTYMHBIM NMMCbMEHHBIM U 3NIEKTPOHHBIM MCTOYHMKAM, TO HEOBXOAIMMO CBOEBPEMEHHO 3TO
coenatb.

- Mpy BO3HNKHOBEHWMW KaKMX-TMB0 TPYyLHOCTEN C MOHMMaHMEM MaTeprana PeKoMeHayeTcs NonpocuThb
MOMOLLM Y CBOUX OLHOTPYMNMHUKOB UM COKYPCHUKOB. TakXe MOXHO 06paTuTbCs 3a MOMOLbIO K
nektopy. [lns 3TOro MOXHO NIMYHO NOLOWTY K Npenoaasatento, nmbo Hanucatb eMy aNeKTPOHHOE
MMCbMO, CGPOPMY/IMPOBAB B HEM BO3HMKatOLME BONPOCk!. K MMCbMy MOXHO NPUKPEnuTb Kakune-nmbo
3/1eKTPOHHbIE MaTepuarnbl, CBSI3aHHbIE C BO3HUKLIMMI BOMPOCAMY, HANPUMEpP, OTCKaHUPOBaHHbIE UK
COTOrpacPPOBaHHbIE NIMCTOYKM C PYKOMUCHBIMMA KOMMEHTaPMWSIMU, NOMETKaMu, Bblknaakamm v T.n.

npakTnyeckue | Nlekums 3aknaabiBaeT OCHOBbI HAy4HbIX 3HaHW B 0606LWEHHON dhopMe, a NpakTUYECKME 3aHSATUS
3aHATMA HanpaBneHbl HA pacWUPEHUe 1 OeTanM3aumio 3TUX 3HaHUIA, Ha BbIpaboTKy 1 3aKpenneHne HaBbIKOB
NPOgECCMOHANBHON AesTeNnbHOCTU. [NaBHas Lenb NPakTUYeCKnX 3aHATUl - obecneynTb CTyoeHTaMm
BO3MOXHOCTb OBflafieTb HaBblKaMu 1 YMEHNSMWN NCMONb30BAHNS TEOPETUYECKOrO 3HAHNA
NPUMEHNTENBHO K 0COOEHHOCTSAM M3yyYaemoli oTpacnu. Ha npaktnyeckmx 3aHATUsX obydarowmecs
0BafeBsaloT nepsoHaYasbHbIMK NPOECCUOHANbHBIMU YMEHNAMMN N HaBblKaMu, KOTOPbIE B
LanbHelWweM 3aKpennsitoTCs U COBEPLLEHCTBYIOTCS B NpoLecce y4ebHON 1 NPon3BOACTBEHHO
npakTuku. B npouecce npaktnyeckmx 3aHATin 0606WAOTCS, CUCTEMATUIUPYIOTCS, YriybnsTcs 1
KOHKPETU3UPYIOTCS TEOPETMHECKUE 3HAHNS, BbipabaTbiBaeTCs CNOCOBHOCTb U FOTOBHOCTb
NCNonb30BaTb TEOPETUYECKME 3HAHMA HA NPAKTUKE, Pa3BUBAIOTCS MHTENIEKTYallbHbIe YMEHNS

AEKTPOHHBH
Ctpannua 8 ns 12. BBl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | Llenb camocTosiTensHoi paboThbl - 3akpenneHne 1 yrnybneHve nonyYeHHbIX 3HaHWi U HAaBbIKOB, a
TenbHasi Takxe oOpMUPOBaHVE NPeacTaBneHnin 06 OCHOBHbIX MOHSATWSIX U pa3aenax Kypca, U npuobpeteHunm
pabota HOBbIX 3HAHWUIA. PEKOMEHIYIOTCS cnefytolwme Bibl CaMOCTOSTENbHOW paboThl: M3yyeHue Mateprana,

BbIHECEHHOIO Ha CaMOCTOSTENbHYI0 NpopaboTky; paboTta ¢ NEKUMOHHBIM MaTepuasom,

npenycMaTpveatolas npopaboTKy KOHCnekTa nekuuin u y4ebHon nutepatypbl; nomck (nogbop) u

0630p nuTEpaTypbl U ANEKTPOHHBIX MCTOYHUKOB MHGDOpMALIMK MO KYpCy, HanucaHue pedgepara no

BbIBpaHHOI TEMEe; NOAroTOBKA K NPaKTUYECKUM

3aHSATVAM; NMOAroToBKa K nabopatopHbIM paboTam; NoAroToBka K 3a4eTy (3K3aMeHy).

CamocTosiTenbHoe usyyeHne 4acti matepuna. Ecnv yacTb y4ebHoro matepmana oTeeeHa Ha

CaMOCTOSITENIbHOE M3Y4eHUe, TO HeOBX0AMMO NPUCTYNUTb K 3TOMY HE3aMeLIMTENbHO Nocne yKkasaHus

npenofaeatens 1 OCBOUTb MaTepws B OTBEAEHHbIe UM cpoku. MaTtepuan cnefyeT u3y4uTtb no

LOCTYMHBIM NMMCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHVKAM, O KOTOPbIX COOBWMT NpenoaasaTeb.

MonrotoBka fomalwHero 3afaHus. B nomawHei pabote CTyLeHTOB MOXHO BbIAENUTH OBE

cocTtaensiowme: 1) pasbop peweHunii 3anaq ayaUToOpHbIX 3aHATUN, 2) CAMOCTOSITENBHOE peLleHne

LOMaWHWxX 3a8ay. TakuM obpasom, Npuas 4OMOV NOcNe KaxXAoro ayaUTOPHOrO 3aHSATUS, CTyAEeHT

LOMKEH CHa4ana pewnTs CaMocToATENbHO (He rsias B paboyyto TeTpanb) Te 3a8ayu, KoTopble

pewwnn npenofasaTenb BO BPeMsi 3aHATUS. [1py BO3HMKHOBEHWU TPYAHOCTEN BO BPEMS peLieHNs!

Kakon-HMbynb 3anaqm cnenyet pasobpartb peleHre 3Toi 3a4aqn B TeTpaan. 3atem crneayeT pewnTb

3apjady camocTosiTenbHo 6e3 TeTpanmn. Ckomnbko Bbl pas He MPYXOAMNOCh BO3BPALLATLCS K TeTpaau,

HaCTOSTENbHO PEKOMEHIYETCS BCE Xe Hay4nTbCsl BOCMPOU3BOANTD PELIEHNE CAMOCTOSTENBHO.

3aTeM cnegyeTt NPUCTYNUTL K PELIEHUIO 3a4a4 U3 JoMaWHero 3aaaHus. Mpu BO3HUKHOBEHUN

TPYAHOCTEN PEKOMEHAYETCS NMOMNPOCUTb NOMOLLYM Y CBOVX OGHOMPYMMHWUKOB U COKYPCHUKOB.

MprBETCTBYETCS COBMECTHbIA MOMCK PeLleHuii. Takxe MOXHO 06patuTbCs 3a NMOMOLLbHO K

npenogaeartento. s 3Toro MoXHO IMYHO NOAOKTU K Npenogaeartento, nbo HanucaTb emy

3/1EKTPOHHOE NMCBbMO, CROPMYNMPOBAB B HEM BO3HMKAIOWME BOMPOCH U/UNi NMPUKPENUB CBOWA

OTCKaHMPOBaHHBLIV UK cPOTOrpacoUpPOBaHHbIf BapUaHT pelweHus ons nposepku. MNponycTtre

Kakoe-nnbo 3aHsTVe, CTYAEHTY CneayeT CKONMpoBaTh pelleHne pa3obpaHHbIX Ha 3aHSTUM 3aaad 13

TeTpamm Kakoro-Hubyab OAHOrpynmnHMKa; pa3obpaTb UX peleHne, PEWnTb NX CaAMOCTOSTENBHO, a

TakXxe pewunTb 3a4aqv AOMalHero 3anaHus.

3K3ameH Llenb ak3aMeHa - BbISIBUTb U OLEHWUTb 3HAHWS!, MPakTUYECKME YMEHUS U HaBbIKK 0ByJatoWwmxcs 3a Kype
LMCUMMNMHBI. OK3aMeH NpoBoaMTCS NyTem cobecenoBaHus. [ns NOAroTOBKU K 9K3aMeHy Ha Kadheape
MMeeTCs nepeyeHb BONPOCOB, OXBAaTbiBAOLWMIA BECb NPOrPaMMHbI MaTepuan aucumnimHel. B
npoLecce NOArOTOBKM K 3Kk3aMeHy 0byyarowwmmest HeobX0aMMO Nofb30BaTLCS NEKLMOHHbBIMU
3anucsiMU 1 PeKOMEHA0BAHHOW y4ebHO nnTepaTypoii. PaspellaeTcs nCnonb3oBaHWe MHOFO
LOMOMHUTENBHOIO MaTepuana, UMetolerocs y obyyatowerocs. Mayyas tematnyecknin matepumarn, ons
06yyaloLmXCs OCHOBOMONAralowW MM SBASIETCS BblAENEHNE OCHOBHbIX MONOXEHWI, UX OCMBICTIEHUE 1
npakTnyeckoe npuMeHeHune.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble 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
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbIM nnaHom o cneumnanbHoct: 03.05.01
"AcTpoHoMMa" 1 cneumanusaummn "Actpodmamnka n kocmonorns”.
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Mporpamma ancumnnuHbl "MonekynsipHas cousnka"; 03.05.01 "ActpoHomns".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.12.02 MonekynspHas ¢couavika

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:

1. Vpopos, W. E. duanka makpocructeM. OCHOBHbIE 3aKOHbI : yuebHoe nocobue / U. E. Mponos. - 8-e nag. - Mockea :
Nabopatopus 3HaHuin, 2020. - 210 c. - ISBN 978-5-00101-826-1. - TekcT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/135536 (nata obpaweHus: 30.04.2020). - Pexum
LOCTyna: ons aBTopma. MONb30BaTeNei.

2. Anewkesuy, B. A. Kypc obuwein dousmkn. MonekynsipHas comnsuka : ydebHuk / B. A. Anewkesuy. - Mocksa :
DUNBMATIINT, 2016. - 312 c. - ISBN 978-5-9221-1696-1. - TeKCT : aNeKTPOHHbIV // JlaHb : aneKTpoHHO-6nbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/91145 (nata obpawenusi: 30.04.2020). - Pexxum goctyna: ons aBTopus.
nonb3osarenen.

3. CaBenbes, W. B. Kypc obueit dpnankm : y4ebHoe nocobue : B 3 Tomax / U. B. Caeenbes. - 15-e nsg., ctep. -
CaHkT-letepbypr : JlaHb, [6. 1.]. - Tom 1 : MexaHuka. MonekynsipHasa cousumka - 2019. - 436 c. - ISBN 978-5-8114-3988-1.
- TekcT : anekTpOoHHbIN // JlaHb : anekTpoHHO-6mbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/113944 (pata
obpaueHns: 30.04.2020). - Pexum gocTtyna: Ans aBTopus. nonb3oBartenei.

4. Mponos, W. E. 3apaun no obweit dmauke : yuebHoe nocobue / U. E. Mponos. - 17-e nag., ctep. - CaHkT-MeTepbypr :
NaHb, 2020. - 420 c. - ISBN 978-5-8114-4884-5. - TekcT : aneKTPOHHbIN // JlaHb : aneKTpoHHO-61bnunoTeyHas cuctema. -
URL: https://e.lanbook.com/book/126942 (nata obpaweHus: 30.04.2020). - Pexxum goctyna: ons asTopus.
nonb3osarenen.

JononHnTtenbHas nuteparypa:

1. Casenbes, /. B. Kypc obweir gouanku : yuebHoe nocobue : B 3 Tomax / W. B. Casenbes. - 15-e uag., crep. -
CaHkT-lMeTepbypr : laHb, [6. r.]. - Tom 1 : MexaHuka. MonekynsipHas couaumka - 2019. - 436 c. - ISBN 978-5-8114-3988-1.
- TekcT : anekTpoHHbIN // NaHb : anekTpoHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/113944 (pata
obpauieHus: 30.04.2020). - Pexum goctyna: ons aBTopus. Nonb3oBaTenei.

2. CuyxwuH, 0. B. O6bwuii kypc donauku : yuebHoe nocobue / [. B. CuByxuH. - 5-e n3g.,ctep. - Mockea : DUIMATIINT,
[6.1.]. - Tom 2 : TepmMoanHamuka 1 MonekynsipHas couauka - 2006. - 544 c. - ISBN 5-9221-0601-5. - TekCT : 3N1eKTPOHHbI
// NaHb : anekTpoHHO-BMbnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/2316 (naTta obpaienus: 30.04.2020). -
Pexum goctyna: ons aBTopu3a. nonb3oBatenei.

3. KukowuH, A. K. MonekynsipHas couauka : yuebHoe nocobue / A. K. KukouH, W. K. KukowH. - 4-e nag., ctep. -
CaHkT-lMetepbypr : JlaHb, 2008. - 480 c. - ISBN 978-5-8114-0737-8. - TekCT : aneKTPOHHbIN // JlaHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/185 (nata obpaieHus: 30.07.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

4. AkceHosa, E. H. Obwas cusrka. TepMoamHammka u MonekynsipHas dousrvka (rnasbl kypca) : ydebHoe nocobue / E. H.
AkceHoBa. - 2-e u3g., ucnp. - Cankt-lMetepbypr : JlaHb, 2018. - 72 c. - ISBN 978-5-8114-2912-7. - TeKCT : 3NE€KTPOHHbIV
// NaHb : anexTpoHHO-BubnnoTteuHas cuctema. - URL: https://e.lanbook.com/book/103058 (nata obpaieHus:
30.04.2020). - Pexwnm poctyna: ons asTopma. nonb3oBartenen.

5. Epmonaesa, H. B. CO60opHUMK 3aaay K BbINONHEHWUIO UHAMBUAYANbHbBIX AOMALHUX 3a4aHWIA ANst CTYAEHTOB O4YHOW
goopMbl 06y4eHust no kypcy 'Obwas cpusnka' (pasgensl 'MexaHuka', 'MonekynspHas gouauka n TepMoanHammka’) :
y4yebHO-MeToan4eckoe nocobue / H. B. Epmonaesa, H. B. JluteuH, B. W. PatywHnbiin. - Mocksa : HAGY MU®DU, 2019. - 88
C. - ISBN 978-5-7262-2539-5. - TekCT : aneKTpOHHbIl // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/126660 (nata obpaueHusi: 30.04.2020). - Pexum gocTtyna: ons aBTopma. nonb3osaTenei.
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Mporpamma ancumnnuHbl "MonekynsipHas cousnka"; 03.05.01 "ActpoHomns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.12.02 MonekynspHas ¢couavika

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

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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