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ITporpamma mquciuruiuesl "TepMoauHamuka U cratTuctudeckas pusuka”; 03.05.01 "Acrponomus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JoIeHT, K.H. (momeHT) Xam3uH A.A. (Kadenpa TeopeTndeckoii (pusmky,
Ortaenenue pusnkm), airat.khamzin1976 @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OPUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX

TeopusiX, (PyHIAMEHTAJbHBIX pa3fesiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[peleHus] HayYHO-HCCIIeJOBATEIbCKUX U MeIaTOTMUYEeCKHX 3a1a4

TIK-5 CIIocOOHOCTB BECTH MEKTUCITUTUIMHAPHBIE UCCIIeIOBAHNS Ha CTHIKE aCTPOHOMHUU C (PH3UKOH U
MaTEMAaTUKOU U IPYTYIMU €CTeCTBEHHBIMUA HayKaMu

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

TEOpPETUYECKHE OCHOBBI, METOIbl TEPMOAMHAMUKHU, CTATUCTUIYECKON (PU3UKHU U KMHETUKY, BOKHeWIe (puzndeckre
MIPUJIOKEHUSI C YIETOM TEHJIEHIIMIA Pa3BUTHS

COBPEMEHHOW (DPM3UKH; IMETh ITPE/ICTABJIEHUE O COBPEMEHHOM COCTOSTHAH 3TOTO pasjielia TEOPETHUECKON (PU3UKH
JloKeH yMeTh:

(popmynupoBaTh U 10Ka3bIBaTh OCHOBHBIE PE3YJIbTAThl TEPMOJMHAMUKY U CTATUCTUYECKON (PU3MKHU, MPUMEHSATh METO/IbI
TEPMOIMHAMUKHU U CTATUCTUIECKON (PU3UKHU JUIsl PEIICHNs] KOHKPETHBIX 3aJau.

JlomxeH Bl1aaeTh:

HaBBIKaMHW BbIYUCJIICHUA (B IMPOCTBIX 3a)1aqax) MAaKpPOCKOIMUYIECKUX XAPAKTEPUCTUK MHOT'OYACTUYHBIX CUCTEM

JIOIDKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

K JajibHeIeMy 00y4eHHIo

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucruruivHa (MOAyJb) BKodeHa B paszaen "B1.0.17 ducnurumast (Momym)" 0OCHOBHOH MPodecCHOHANHON
obpazosarensroi nporpammsl 03.05.01 "Actrponomust (IIpenonaBatess. Pusnka. AcTpoHOMUST)" ¥ OTHOCUTCS K 00sI3aTeIbHON
vactu OITOIT BO.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0peM gqucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABJIAET 5 3a4eTHhIX(bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast pabota - 109 yaca(oB), B TOM 4ucIIe JieKIuu - 54 daca(oB), MpakTHUECKUe 3aHATUs - 54 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocTosTenbHast padoTa - 35 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJISI AUCLMIUTMHBL: K3aMeH B 7 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. OCHOBBI CTaTUCTUUECKOTO METOa
1. |uccnenoBaHMsl MAKPOCKOIIMYECKUX CHCTEM. 7 4 0 5 0 0 0 6

Tema 2. OcHOBHBIE pacnpeneIeHus

2. |cTaTHCTUYECKON MEXaHUKH PAaBHOBECHBIX CUCTEM. 7 6 0 7 0 0 0 5
3. |Tema 3. TepmoarHaMUKA. 7 10 0 10 0 0 0 4
4. |Tema 4. IgeanbHble Ta3bl. 7 10 0 10 0 0 0 4
5. |Tema 5. HennpeanbHble CUCTEMEL. 7 6 0 5 0 0 0 4
6. Tema 6. PaBHOBecue ¢a3. Pa3oBbie IEpexoIbl. 7 6 0 7 0 0 0 4
7. |Tema 7. Teopust (uryKTyarLui. 7 6 0 5 0 0 0 4
3 Tema 8. DneMeHTs! (PU3NUECKON KUHETHKHU. 7 6 0 5 0 0 0 4

Toro 54 0 54 0 0 0 35

4.2 Coaep:xaHue JUCHUIIMHBI (MOYJIs1)
Tema 1. OCHOBBI CTATHCTHYECKOT0 METO/1a HCCJIeJOBAHASI MAKP 0 CKONMNYECKAX CHCTEM.

IIpeamer 1 METOAB! TEPMOANHAMUKYI M CTATUCTUIECKON (PU3UKHA. MHUKPOCOCTOSIHUS B KJIACCHYECKON MEXaHHUKe. Y paBHEHNE
JInyBrsuis. MUKpOCOCTOSIHIS B KBAHTOBOM MeXaHWKe. MaTpHiia IiIoTHOCTH. Y paBHeHue Jlmysuiuis - HelimaHa.
MuKpoKkaHOHWYECKOe pacrpereeHue. proauueckas runore3a. Hekotopble MogeIbHbIE CUCTEMBI CTATUCTUYECKOH (PUBHKH.

Tema 2. OcHOBHbBIE pacnpe/ieieHHs] CTATHCTHYECKOH MeXaHNKH PABHOBECHBIX CHCTEM.

TepMoarHAMUYECKHUE KOHTAKTbI CUCTEM. DHTPOIUS U TeMIieparypa, Gpaykryauuu. Bropoe Hauano TepMOAMHAMUKY.
XuMIYecKnil IOTeHIMAT. BoJbIoe KaHOHNYEeCKOe M KAHOHMIECKOoe pacrpe/iesicHus (aHcamOn). DKBUBATCHTHOCTb
PaBHOBECHBIX aHCaMOJIel. Pa3zimmunble npencraBieHus sHTporvn. PyHkiwn pactpeneneaus ®epmu - [Tupaka u bose -
OWHINTENHA.

Tema 3. TepmoauHaMuKaA.

Oobpartumble (paBHOBECHBIC) M HeoOpaTuMble (HepaBHOBECHbIE) mporiecchl. [Japnenue. OCHOBHOE ypaBHEHHE TePMOANHAMUKI
JUTS1 KBa3UCTATUYECKUX MpoiieccoB. TepMoauHAMUUECKUE CUCTEMbl BO BHEITHUX JIEKTPUYECKMX U MAarHUTHBIX MOJsX. LIk
Kapno, Teopembl KapHo. TpeTuii 3akoH TepmoauHaMuky, Teopema HepHera - [lnanka. TernnoemMKocTh CUCTEMBL.
TepmoauHamuyeckue noteHImanbl. COOTHOIIEHNS B3auMHOCTH MakcBesuia. HekoTopbie CBOMCTBa SIKOOMAaHOB U UX
npunoxkenue B tepmoauHaMmuke. Ceasp Mexay Cp u Cv. YcioBus paBHOBECHs TEPMOAVHAMUYECKUX CUCTEM, HAXOAAIIMXCA B
KOHTaKTe ¢ TepMocTaroM. TepMorHaMUYecKe HepaBeHCTBa. AnriabaTnyeckue rnporecchl. CieCTBUS TPEThEro 3aKoHa
TEPMOJUHAMUKH.

Tema 4. UneaanHble ra3ul.

OpHouactruHbli criekTp. Knaccuyeckuil nuaeansHelii ra3. TemioeMKOCTb AByXaTOMHOTO HealbHOro rasa. CMecu ujeaabHbIX
ra3zoB. MeanpHelil raz B cuiioBoM rnojie. Pacnipenenenne MakcBeiia 1o CKOpOCTSIM B M€aIbHOM Ta3e. BhpokieHHbIN
uaeanbublid ®epmu-ras. BoipoxaeHHslil bose-ras. boze-konaeHcanus. YepHoe uznydyenue. TepMoarHaMuKa KpUCTAUIMYECKOR
pemerku. Teopus Iebast.

Tema 5. HenneaabHble CHCTEMBI.
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PaspeskeHHble ra3bl HEUTPAILHBIX YacTull. BupraibHOe pas3iiokeHne ypaBHEHHs COCTOsIHUS. BupranbHOe pasiioxkeHue ¢
WCTIOJIb30BaHUEM OOJIBIIIOr0 KAHOHMYECKOTO pactpesiesieHus. Meros yacTiuHbIX (PyHKIME pacnpenenenus. Llenouka
YPaBHEHUI TSl pABHOBECHBIX (DYHKLIMIA pacripeiesieHus1. Y paBHEHNE COCTOSIHUSA (IaBJIeHNe) pealbHOro ra3a (ypaBHEHHe
Ban-niep-Baanbca). Teopust [Ie6as - Xiokkesst JUisi pABHOBECHOH pa3pekeHHOM IIa3MBbl.

Tema 6. PapHoBecue ¢a3. Pa3oBbie nepexobl.

VYcnous cocymectBoBanus ¢az. Pazopsie nepexonrl. Y papaenne Kinaneiipona - Knaysuyca. Kpurnuaeckas touka. ®a3oBbie
MepexoIbl epBOro U Broporo pojaa. TpoitHast Touka. ®azoBbie auarpammsl. [Ipasuio a3 ['md6ca. [ToBepxHOCTHOE
HaTspkeHue. MeTactabwiibHble cOocTOsIHMS. 3apoapiiy. PeppomMarHeTism B IpUOIMKEHUN MOJIEKYJ I pHOTO Tosist Belicca.
Teopus Jlannay ¢a3oBbIX Mepexo10B BTOPOro poja. Y CIOBUsI XMMUYECKOTO PAaBHOBECHsI. 3aKOH JEHCTBYIOIIMX Macc.

Tema 7. Teopust ¢purykryanmii.

Mepa ¢paykryauuii. Popmyna DUHIITEHHA 1S BEpOATHOCTH (QIyKTyauuil. 'ayccoBo paciipeesieHiue BepOsSTHOCTH MaJIbIX
(prykryarmii. @ykTyary CUCTEMBI, TOMEIIEHHO! B TepMocTat. Paccestaue cBeta puiyktyarmsivu. @opmyina Panes.
Koppensus ¢paykryauuii Bo Bpemenu. Teopema Bunepa - Xunuuna. [IpiHINIT CHMMETPHM KUHETUIECKUX KOI(PPUITMEHTOB
(cootHomenust OH3arepa). DIeMEeHTh TEPMOANHAMUKY HeoOpaTuMbIx rporieccoB. Teopema Onzarepa. [TponszBoacTBo
SHTPONUU

Tema 8. DneMeHTHI (PU3NUYECKOIl KHHETHKH.

Kunernueckoe ypaBHeHne 1151 KJlacCHYeCKUX crcTeM. Kunetndeckoe ypaBHeHue bosbivana. Y paBHeHus Biacosa s
0EeCCTOJIKHOBHUTEILHOM MIa3Mbl. Teopust 6poyHOBCKOro IBrkeHus. OCHOBHOE KHHETHUECKOE ypaBHEHHUE (ypaBHEHUe OaslaHca).
H - Teopema Bomnbrimana. CiyvaiiHbie MapKOBCKHE TIporiecchl. Y paBHeHHe CMoryxoBcKoro. Y paBHenne Pokkepa - [lnanka.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHO Pa00THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 0OyJalomMXCsl BBITIOJIHSETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeAcTBeHHOro yyactust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYI0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX ¥ HA BHEAYIUTOPHYIO CAaMOCTOSITeNIbHYI0 paboTy. CamMocTosiTesbHast padoTa 00yYaloIMXCsl BKIIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM padoThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HaHWI 1 OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHON padoThl 00YYAIOIIKMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI JINTepaTypoOil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHu3aliK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
00pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMam CrielMajuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopasosanus Poccuiickoit @eneparvin ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcTBa odpazoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosiopst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITENILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccroHanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTeTa

AwmunOB, JL.LK. TepmoarHaMuyka 1 cTaTicTHUYecKasi (PU3UKA: KOHCIIEKTHI JIEKIMH 1 3aa4d. [DnekTponHsii pecypce] / JLK.
AwmuHoB // Yye6Hoe nocobue. - Kazanb: Kazan. yu-1, 2015. - 180 c. - http://dspace.kpfu.ru/xmlui/handle/net/20317

Xam3uH A.A. DneMeHTs (PU3NYECKON KHHETHKH. -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

3BC znanium.com - http://znanium.com/
3CB Jlans - https://e.Janbook.com/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

MeToauyeckre Marepuaisl Kapeaps T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

Hosas snektponnas 6udmmoreka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__statisticheskaja_fizika/

Craructuyeckas ¢pusuka - Mup matematiueckux ypasHenuit EqWorld -
http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

3CB Znanium com - http://znanium.com
3CB Jlans - https://e.Janbook.com

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsT)
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JIEKLINHU s oBafieHu sl JUCUMIUIMHON YPE3BbIUATHO BAXKHBIM SIBJISIETCSl YCBOGHUE JIEKIIMOHHOTO MaTepuaia.
Heob6xoaumo mocemars Bee JISKIMH, BO BpeMsI JIEKIIUH CIIeIyeT BeCTH KOHCHEKT. Tlocie Kak 1o JISKITUH
CTYJICHTY cJIeJlyeT BHUMATEIbHO IPOYNTATh M Pa300paTh KOHCIEKT (2 TaKKe MPe3eHTAITNIO, TPEACTABICHHYIO
JIEKTOPOM, B ClIy4yae ee HAJIM4Usl), IPU STOM:

- TIOHSITh U 3aIIOMHUTH BCE HOBbIE ONpE/IEIIeHNS];

- MIOHSITh BCE MaTeMaTUUeCKHe BBIKJIA/IKY U JiekKallle B UX OCHOBE (PU3UUYECKUE MOJIOKEHUS U JOITYIIEHUST;
BOCIHPOU3BECTU BCE BBIKJIAIKUA CAMOCTOSITENILHO, HE [JIsI[sl B KOHCIEKT;

- BBIIIOJIHUTH WM JJOAEJATh BHIKJIAJKU, KOTOPBIE JIEKTOP MpPEeANUcall ClIeaTh CAMOCTOSITENIbHO (€C/I TAKOBbIE
HMEIOTCS);

- €CJIM JICKTOP Mpe/IIcai pa3odpars yacTh MaTepraia 6oJiee MOAPOOHO CAMOCTOSITEIBHO TI0 MUChMEHHBIM HJTH
3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CJIE/IATh;

- CTyJIEHTbl MOTYT MOJIyYUTb JOMOJHUTENbHYIO HH(POPMAIIUIO [0 BOIIPOCAM, BbI3bIBAIOIIUM 3aTPYAHEHUS, HA
KOHCYJIbTAIUSIX C MpernojaBaresieM; B cllyyae BOSHUKHOBEHUS 3aTPyIHEHUI C yCBOEHHEM MaTepuaia,
HEOOXOIMMO B KaK MOKHO 00Jiee KpaTKUe CPOKU 0OPAaTUTHCS 3a KOHCYJIbTAIMEH K MPEToIaBaTetio,
MpeIBApUTETbHO YETKO C(DOPMYJIMPOBAB CIHCOK BOIIPOCOB.

npakriyeckue | st Hanbosee 3¢hpekTHBHOro yCBOSHHs MaTeprasa MPaKTUUECKOTO 3aHATHSI PEKOMEHIyeTCs TPOBECTH

3aHATUA MOATOTOBKY K HEMy: 1) BBITIOJIHUTD 3aJaHHOE Ha MPebIIyIeM IPAKTHUECKOM 3aHATUH JOMAITHEe 3aJaHNe
(mozpoOHee peKoMeHaAUK 00 3TOM CM. B IyHKTe ?CamMocTosiTenbHas pabora?); B cilyyae BOSHUKHOBEHUS
CJIOKHOCTEH € €ro BBIIOJHEHHEM, OBITh TOTOBBIM KPaTKO MX c(popMyIMpoBaTh Ha 3aHATUM; 2) pa3o0paTh
JIEKLIMOHHBIA MaTepHasl MPeJCTOSIIEro MPaKTHUECKOTO 3aHATH. [Ipi BOSHUKHOBEHNH TPYJHOCTEN C
BBITIOJIHEHMEM JJOMAIIIHETO 3aJaHMs TaKKe PEKOMEHyeTCsl TPOKOHCYJIbTUPOBATHCS Y CBOMX OJHOIPYIITHUKOB
WM COKYPCHHKOB, IPUBETCTBYETCS] COBMECTHBIN MOUCK pelieHni. Takke MOKHO 0OpaTHThCS 3a OMOILBIO K
nperopasateno. [IponycTus kakoe-1moo 3aHATHE, CTYIEHTY ClIeqyeT CKONMPOBATh PellieHne pa30OpaHHBIX Ha
3aHATUHM 33724 U3 TeTPajiell OXHOrPYIIIHUKOB; pa300paTh UX pellieHue, PEIINTh UX CAMOCTOSITENBHO, a TAKXKe
PEeIInTh 3aa49K JOMAIIHETO 3a1aHN.

CaMoCTOsI- B camocrosiTenbHOI paboTe CTyJeHTa MOKHO BBIIEJUTh HECKOJBKO COCTABIISIOIINX.
TenbHas padota | - Pabora Haj IEKIMOHHBIM MaTepHajioM ? roapodHee cM. B IyHKTe 2Jleximn?.
- CamocTosITeNIbHOE N3yUYeHHe YacTH MaTeprania (Harpumep, JIeKIIMoHHoro). Eciu yacTs yue6HOro Matepraia
OTBeJieHa Ha CaMOCTOSITENIbHOE U3YyUEeHHE, TO HEOOXOAMMO MPUCTYIUTD K 3TOMY He3aMeUTMTENIBHO MOCe
yKa3aHWs [perogaBaTesisi U OCBOUTh MaTepUJI B OTBE/IEHHBIE MM CPOKM. Matepua cieayeT U3y4uTh 110
JOCTYITHBIM IIMCbMEHHBIM ¥ 3JIEKTPOHHBIM MCTOYHHKAM, O KOTOPBIX COOOLIUT MPEroJaBaTeb.
- B camocrosiTenbHOI paboTe CTyJeHTOB HaJl AOMAIIHUM 3aJaHKEeM MOKHO BBIIEJIUTD JIBE COCTaBJIsomue: 1)
pas30op peleHuii 3a1a4 ayJUTOPHBIX (IIPAKTUYECKUX) 3aHSATHH, 2) CAMOCTOSITEIbHOE pEellIeHre JOMaIIHUX 3a/1a4.
[Nocne kaxa0ro ayAMTOPHOTO 3aHSTHUS CTYIEHT JOJDKEH CHavyasla PeliTh CAMOCTOSITENILHO (He IJisiist B pabodyio
TETpasib) Te 3a/a4k, KOTOPbIE PEIIMII PENoaBaTelb BO BpeMs 3aHsATHs. [1pr BOSHUKHOBEHHHU TPYJHOCTEH BO
BpeMsI pelleHus] KaKoH-HUOYIb 33/1a4M Clle/lyeT pa3o0parh pellieHne STON 3aJaull B TETPaau. 3aTeM CleayeT
PelmTh 3aa4y caMoCTosITeNbHO 6e3 TeTpan. CKoJbKO OBl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/IyeTCsl HAyYUThCSI BOCIIPOM3BOAUTD PELIEHHE CAMOCTOSITEIHO. 3aTeM Clle/lyeT
TIPUCTYIHUTD K PEIIEHHIO 33/1a4 M3 JOMAIIHETO 3aaHusl. [Ipy BOBHUKHOBEHHH TPYJHOCTEN C BHIOJTHEHUEM
JIOMAIIIHETO 3aJJaHNsI TaKKe PEKOMEHIyeTCsI IPOKOHCYJIbTUPOBATLCS Y CBOMX OJJHOTPYIITHUKOB WITH
COKYPCHHKOB, TIPMBETCTBYETCSI COBMECTHBIN ITOMCK pelieHni. Takke MOKHO 00paTUThCS 3a IIOMOIIBIO K
npenojiaBatemo. IIponycTuB Kakoe-1Oo0 3aHsTHE, CTYAEHTY CIIeAyeT CKONMPOBATh pelIieHre pa300paHHbIX Ha
3aHSITHM 33124 U3 TeTpaaell OQHOrPYIITHUKOB; pa3o0paTh UX PellleHUe, PEIUTh UX CAMOCTOSITENIBHO, a TAKKe
PELIUTD 3a1a9K JOMAIITHETO 33/1aHMs.
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9K3aMeH 3aJI0roM yCIenHOW CIauu SK3aMeHa SIBJISIIOTCS CHCTeMaTUJIecKre, J0OPOCOBECTHBIC 3aHATHSI CTY/ICHTa B TCUCHUE
cemectpa. OJTHAKO TO He OTMEHSET HEOOXOIMMOCTH CIIEIIUAILHOIN paOOTHI Mepe/i CEeCCUel U B IIEPUO]| CAAUYH
sk3aMeHoB. CrienmpuIecKoi 3aaueid paboThl CTYIEHTA B IIEPHO]T SK3aMEHAIIMOHHOW CeCCUU SIBJISIIOTCS
MOBTOpEeHUE, 000OIIEHNE U CHCTEMATH3aIHs BCero MaTepraia, KOTOpbId U3yJYeH B TeueHre ceMecTpa. HaunHath
MMOBTOPEHUE PEKOMEH]TYETCsI 32 MECSIII-TIOJITOPa JI0 Havajia CeCCHU.

B ocHOBY mOBTOpeHMs OKHA OBITh TIOJIOKEHA TOJIBKO IIporpamma. He clietyeT moBTOpsITh HU TIO OWJIeTaM, HA
10 KOHTPOJILHBIM BoripocaM. [ToBTopeHwe 1Mo OmieTamM HapyliaeT CUCTEMY 3HAaHHUH U BeJIeT K MEXaHUYECKOMY
3ayunBaHuo. [IoBTOpeHMe 10 pa3InIHOro pojia KOHTPOJIBHBIM BOIPOCAM IIPUBOIMT K IPOITYCKaM U MpodesiaM B
3HAHUSIX U K HeIopaOOTKe MHOT/IA BeChbMa BaXXHBIX pa3iesioB mporpaMmsl. [loBropeHue - mporiecce
VH/IUBUTYaJIbHBIN; KaXKJIBIA CTYJICHT MIOBTOPSIET TO, UTO JIJIST HETO TPYIHO, HesICHO, 3a0bITo. [1oaToMy, npexie yem
TIPUCTYIUTh K TIOBTOPEHUIO, PEKOMEH/TyeTCsI CHaYajla BHIMATEJIbHO MTOCMOTPETh MPOrpaMMy, YCTAHOBUTh
HaunOoJiee TpyIHbIe, HAUMEHEee YCBOSHHbBIEC Pa3/ie)ibl U BBHIITACAThH UX HA OTAEIBHOM JIUCTE.

B niporiecce MOBTOpeHUs aHAM3UPYIOTCS W CHCTEMATU3UPYIOTCS BCE 3HAHMS, HAKOTICHHbIE TIPU U3YUYCHUN
MPOrPaMMHOT0 MaTepHaia: JaHHbIe yUeOHNKA, 3aTMCH JICKITUI, KOHCTIEKTHI POYUTAHHBIX KHHT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. Hu B KoeM citydae Helb3si OrpaHNYUBATHCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3anicsMU. BCAKOro pojia 3amvcy ¥ KOHCIIEKTHI - B CYyTy0o
VH/IUBUTyaJIbHbIC, IOHSITHBIE TOJILKO aBTOPY. ['OTOBSCH MO UyKHMM 3aIHCsIM, JIETKO MOKHO BIIACTh B OYEHb
rpyObie ormmoOku. CaMo MOBTOpeHHe PEeKOMEHIYETCsl BECTH IO TeMaM MTPOrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHuMB paboTy HaJ TeMOH (IJ1aBO¥i), HEOOXOIUMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BBHIIOJHUTH 3aJaHUs, &
camMoe JIydlIliee - BOCIPOU3BECTU Bech MaTeprall. KoHCyIbTaluu, KOTOpble MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CecCur, HeOOXOIUMO HCIOIL30BATh IS YITyOJIeHUs] 3HAHUH, JI1 BOCIIOJIHEHUS TIPOOEIIOB U
JUTSL pa3pellieHrs BCceX BO3HUKINUX TPYIHOCTEH. Be3 TIaTebHOro caMoCTOATETbHOTO MPOIyMBIBAaHUS MaTepraia
Gecez1a ¢ KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IMPUHECET HYKHOTO
pe3yJibrara.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
1o JUCIHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa TT0 JUCIUILTAHE (MOYJTO) BKIIIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHneM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIil KJtacc.

12. CpeacrBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBI MOXKHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATH OJHY M TY e MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIIEHUSIMH 3PEHUS - ayJUaJIbHO;

SAEKTPOHHBH
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cooTBeTcTBUM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1U1aHOM 110 criermanbHoctr: 03.05.01
"Actponomus" u cnienam3auun "Ilpenogasarens. Pusznuka. AcrpoHomus”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.17 Tepmoounamuka u cmamucmuueckas puzurxa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHOMuUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Jlanpay, JI. [I. Teopermdeckast pmsmka : yueOHoe nocodue s By30B : B 10 1. Tom 9. Cratucrtiyeckas pusuka. Teopus
KoHAeHcupoBaHHOro cocrosinus. Yacte 2 / JI. . Jlanpay, E. M. Jludgumn ; noa. pen. JI. I1. Iuraesckoro. - 5-e usa., ucnp. -
Mocksa : PUSMATIIUT, 2018. - 440 c. - ISBN 978-5-9221-1580-3. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/1223535 (nara obpamenus:: 12.01.2024). - Pexxum goctyna: no nojanmcke.

2. llerones, U. ®. DneMeHTHI CTATUCTUYECKOW MEXaHUKH, TEPMOJVUHAMUKY U KUHETUKY : yueOHoe nocodue / N.®. lerones. -
2-e u3n., uctp. - Jonronpynusiii: Matemiext, 2008. - 208 c. (PusrexoBckuii yueonuk). ISBN 978-5-91559-006-8, 1500 k3. -
Tekcer : anektponnsii. - URL: https://znanium.com/catalog/product/185400 (nata obpamienus: 12.01.2024). - Pexkum nocryna:
10 MTO/IIKCKE.

3. Kpacronesiies, E. A. Crarucriyeckast (pu3rKa paBHOBECHBIX cHCTeM : yueOHoe nocodue / E. A. KpacHoneBues. -
Hosocubupck : Uza-so HI'TY, 2020. - 420 c. - (Yue6uuku HI'TY). - ISBN 978-5-7782-4253-1. - TeKCT : 3/1eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1868878 (nara obpamenus:: 12.01.2024). - Pexxum gocTyna: mo noamucke.

4. Benoycos, 0. M. 3agauu no teoperuueckoit pusuke: yuedHoe nocooue/l0.M. benoycos, C.H. Bypmucrpos, A.W. TepHoB. -
Honronpyansiii: Maremnekt, 2013. - 584 c. ISBN 978-5-91559-134-8. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/510284 (nara oopamenus: 12.01.2024). - Pexum ocTymna: Mo MoArrcKe.

5. Kysnenos, C. 1. Dnements puzndeckoit kuHeTku. Kypc ¢pusuku ¢ npumepamu penenus 3aaa4 : yuyeonoe nocodue / C. 1.
Kysuenos, B. B. Kamun, C. P. YrioB; HauyonanbHeiil uccienoBatenbckKuil TOMCKUI MONIUTEXHUYECKUNA YHUBEPCUTET. -
Tomck: N3n-Bo Tomckoro nomurexHuyeckoro yuusepcurera, 2011. - 77 c. - Teker : anektponnsiid. - URL:
https://znanium.com/catalog/product/417642 (nara o6pamenus: 12.01.2024). - Pexum gocTyma: 1o MOATHCKE.

6. AmuHoB, JI. K. Tepmoaunamuka u cratuctudeckas ¢pusuka. Koncnekts! neximit u 3agaun / JI. K. AmMuHOB. - Kazans: Kazan.
yH-T, 2015. - 180 c. - Tekcr: anektponnsiil. - URL: http://dspace.kpfu.ru/xmlui/bitstream/net/20317/3/06_41_001076.pdf
(mara obpamenus: 12.01.2024). - Pexum joctyna: Juist aBTOPU3. TOJIb30BATEIIEH.

7. Xam3uH, A.A. DneMeHTH (pr3nvecKoll KUHEeTHKH: yueOHoe nocodre / A.A. XamsuH. - Kazanb: Kazan. yu-1, 2017. - 43 c.
Texkcrt: anexTponnsii. - URL: http://kpfu.ru/portal/docs/F1126420215/Khamzin.Elementy.fizicheskoj.kinetiki.pdf (mara
obpamenusi: 12.01.2024). - Pesxum focTyna: OTKPBITHIH.

8. Bypmuctpos, C. H. 3agaun no ¢usmueckoit kunetrke / Bypmucrpor C.H. - Jonronpyausiit: Uatennext, 2016. - 192 c.:
ISBN 978-5-91559-216-1. - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/552443 (nara oOpaieHust:
12.01.2024). - Pexxum goctymna: 1O MOJIIKCKE.

9. Jlanpay, JI. 1. Teoperudeckas ¢pusuka : yaeOHOe mocodue st By3oB : B 10 T. Tom 5. Cratucriueckas ¢pusuka. Yacrs 1/ JL.
. Jlanpay, E. M. JIudum ; noa. pea. JI. IT. ITuraesckoro. - 6-e usn., crep. - Mocksa : PUSMATIINT, 2018. - 620 c. - ISBN
978-5-9221-1510-0. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/1223531 (nata obparieHus:
12.01.2024). - Pexum goctyna: 1o NOJMUCKE.

10. AncenbM, A. 1. OCHOBBI CTATHCTUYECKO# (DU3MKHU U TEPMOAMHAMUKH : ydeOHoe nocodue / A. Y. AHcenbMm. - 2-¢ u3f. -
Caukr-IletepOypr : Jlanb, 2022. - 448 c. - ISBN 978-5-8114-0756-9. - Tekcr : anexTpoHHsI# // JlaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/210215 (aarta obpamienus: 12.01.2024). - Pexum
JocCTyma: Ijisi aBTOPU3. MOJIb30BATENIEH.

11. Usmawmos, P. H. 3agaynuk no kypcey 'TepMoauHamMuKa 1 ctaTuctudeckast pusuka': yaebnoe nocodue / P. H. 3manos ;
coctasuresb P. H. Mzmawos. - Ya : BI'TIY umenu M. Akmyibl, 2021. - 36 c. - ISBN 978-5-907475-13-7. - Tekcer :
3JIeKTPOHHBIH // JIaHb : 31eKTpoHHO-OMOIMoTeuHast cuctema. - URL: https://e.lanbook.com/book/219209 (nata obpaieHus:
12.01.2024). - Pexum pocTtyna: sl aBTOpU3. NOJIb30BaTeNe.

12. A¢panacoBa, M. M. TepmoauHamuka. CtaTuctideckasi (pU3MKa. DIeMEHTH TEOPUH KOHICHCHPOBAHHOTO COCTOSTHHUS :
yueOHO-MeToandeckoe nocodue / M. M. Adanacosa. - Psizanb : PI'Y umenu C.A. Ecenuna, 2020. - 76 c. - ISBN
978-5-907266-36-0. - Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/176999 (nata obpamenus: 12.01.2024). - Pexxum ocTyna: JUist aBTOPU3. TOJIb30BATEIICH.
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JomoJHUTEIbHAS JUTEPATYypa:

1. CagenpeB, U. B. Kypc obmeit ¢pusuku. B 3 Tomax. Tom 1. Mexanuka. MosekyisipHas ¢pusuka / . B. Casenbes. - 19-e u3g.,
crep. - Cankr-Iletepbypr : Jlans, 2023. - 436 c. - ISBN 978-5-507-48093-7. - Tekcr : aneKTpoHHbIH // JlaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/341150 (nata obpamenus: 12.01.2024). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTENIEH.

2. 3axapos, A. I0. Teopernueckrie OCHOBH (PU3NIECKOro MaTepuaioBeaeHus. CTaTUCTUYecKas TEpMOANHAMUKA MOAETbHBIX
cucreM : yuebHoe nocodue / A. 0. 3axapos. - 2-e uzg., ucnp. u goi. - Cankr-Ilerepoypr : Jlans, 2022. - 256 c. - ISBN
978-5-8114-2092-6. - Tekct : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIuoTevHas cucrema. - URL:
https://e.lanbook.com/book/212273 (nara obpamenus: 12.01.2024). - Pexxum jroctyna: Juist aBTOpU3. TOJIb30BATEIICH.

3. Bpayn, A. I'. OcHoBHI cTaTncTHUYeCKOH (pU3KKH : yueOHoe nocodue / A.I'. Bpayn, W.I'. JleButuna. - 3-e n3n. - Mocksa :
NHOPA-M, 2021. - 120 c. - (Boiciiee odpasoBanue: bakanaspuat). - ISBN 978-5-16-010234-4. - TekcT : 97€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1408100 (narta oopamienus:: 12.01.2024). - Pexxum goctyna: 1o moJIncKe.

4. Ps6oB, B. A. TIpuHIMIIBI cCTaTUCTHYECKOW (DU3MKH M YHUCIICHHOE MOJIeMpoBaHue: yueObHoe nocodue / Psi6oB B.A. -
Honronpyausii:UaTem1eKT, 2014. - 136 c. ISBN 978-5-91559-168-3. - Tekcr : anexTponHsIit. - URL:
https://znanium.com/catalog/product/500628 (nara oopamenus: 12.01.2024). - Pexum ocTyma: Mo MoAIrcKe.

5. Mionnep-Kupiuren, X. OCHOBBI COBpeMEHHO# cTaTUCTHYeCKON (pr3uku: yueoHoe nocodue / Miosutep-Kupmiren X. -
Honronpyausiii: Uatennekt, 2016. - 248 c. ISBN 978-5-91559-213-0. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/557472 (nata oo6pamenus: 12.01.2024). - Pexxum 1ocTyna: 1Mo momcKe

6. MexaHuka 1 MOJieKyJisipHasi pu3MKa B Kypce ooieit pusuku : yuedbHoe nocodue / JI.I. Jlanaay, A.M. Axuesep, E.M.
Juprmm. - 5-e u3a. - Jonronpyaasii : Uzgarensckuii Jom Matemnekt', 2017. - 400 c. - ISBN 978-5-91559-237-6. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1022492 (aata obparuenus: 12.01.2024). - Pexum gocryna: rno
TIOZITIHCKE.

7. Bopiesckuid, A. 5. ®uznyeckast xumus : yueOHUK : B 2 ToMax. Tom 2. Cratuctuueckas TepmoauHaMuka / A.51.
Bopmesckuii. - Mockea : UTHOPA-M, 2023. - 383 c. + [lon. matepuaitsl [DIeKTpoHHBIN pecypc]. - (Briciee o6pa3oBaHue :
bakanaspuar). - ISBN 978-5-16-011788-1. - Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/1914144
(mata oopamenus: 12.01.2024). - Pexum nocTyma: 1Mo MOANMUCKe

8. HoBukog, 1. 1. Tepmopunamuka : yuebHoe rocodue / Y. 1. HoBukos. - 2-e u3j., uctp. - Cankr-IlerepOypr : Jlans, 2022. -
592 c. - ISBN 978-5-8114-0987-7. - Tekct : anekrpoHHsIi // JIaHb : 371eKTpoHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/210323 (nata obpamenus: 12.01.2024). - Pexxum jrocTymna: JUist aBTOpU3. TOJIb30BATEIICH.

9. I'aBpusienko, B. I'. TepmoanHamuika U craTuctiueckas pusmka : yueonoe nocooue / B. I'. I'aBpunenko, C. M. I'pau. -
Hwxuwii Hosropon : HHI'Y um. H. U. JlobaveBckoro, [6. 1.]. - Yacts 1 : TepmomuHaMuKa 1 Kilaccuueckast cratuctuka - 2018.
- 93 c. - Tekcr : anekTpoHHbIH // JIaHb : 371eKTpOoHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/144641 (naTa
ooparenus: 12.01.2024). - Pexxum goctyna: 1j1sl aBTOPH3. MOJIb30BaTeNeH.

10. MapreiHOB, I'. A. Kitaccndeckas craTucTrdeckast MexaHuka. Teopus skugkocrei: MoHorpadus / I.A. MapThHOB. - 2-€
u3n. - Jonronpyansiii: Uaremnekt, 2014. - 328 c. ISBN 978-5-91559-175-1, 500 3k3. - Tekcr : anekTponnsiii. - URL:
https://znanium.com/catalog/product/495839 (nara obpamenus: 12.01.2024). - Pexxum goctyna: o noanmcke.

11. Mokimz A.B. Cratuctuyeckast (puzvka v TepMoaMHaMuKa: yueOHo-MeToqudeckoe rnocooue / A.B. Mokiuz, A.®.
XaiipyrnunoBa, P.M. XycHytauHoB. - Kazanb: Kazan. yn-t, 2015. - 26 c. - Tekcr: anektponnsiit. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/23806/06_143_001129.pdf (mara obpamenus: 12.01.2024). - Pexum
JOCTYyIa: JIs1 aBTOPU3. MOJIb30BaTENe
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.17 Tepmoounamuka u cmamucmuueckas puzurxa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHoMuUs
Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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