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1. HEJIX U 3AJJAYHN OCBOEHUWSA JUCHUITJIMHBI

Llenu:

1. Baectu caymiareiaei B Kpyr Hay4HbIX NpodiieM, petraeMbIx pasiaesnaMu Gpusuku «CtaTucTu-
yeckas Gpusuka» u « TepMoarHaMuKay,

2. ObecrieduTh 3HAHUS DKCIIEPUMEHTAILHBIX CPEJICTB U YCBOECHHUE 3aKOHOB CTATHCTHYECKOHN
(du3MKN Ha ypoBHE, HEOOXOMMOM ISl YCHEIIHOM TPYAOBOH ICATEILHOCTH CIIELHAIUCTOB B
00111e00pa3oBaTeILHON MIKOJIE U TPOPHIBLHOH LIKOJIE ¢ YIIyOJICHHBIM N3yYeHHEM (DU3HKH;

3. OOecneynTh CBOM BKIIA/ B CTPYKTYPY KOMIIETEHTHOCTH YUUTENS (DUBMKH.

4. pa3zBUTh YMEHUsl PEUIEHHs TBOPYECKMX 3aay [0 M3YyYaeMOMYy pasjeily, YMEHHs

')(])(I)CKTHB]!OI‘O HCIIOJIL30BaHUA 3aKOHOB W MCTOJ0OB B PCUICHUM IIPAKTHYCCKUX U
TCOPETUUCCKHUX 3a7a4.

3aj1auM JUCLUIIIMHBI:

1. oBilajieHue 3HAHUSIMU:
1) TeopeTuyecKHX OCHOB HAYKU, TEPMUHOJIOTUU, UCTOPHH CTAHOBJICHHS,
2) METOJ0B 3KCIIEPUMEHTAIbHBIX U TEOPETUYECKUX UCCIIEIOBAaHUHA,
3) npeameTa U 00bEKTA HUCCISAOBAHUH JIAHHON HAYKH,
2. OBIIaJIcHHE HABBLIKAMM:
1) peuienus pacueTHbIX 3ajad,
2) paloTbl ¢ y4eOHOMH U HAYYHOU JIUTEPATYPOH,
3) OBIajCHHME YMEHUEM PEIICHUS TBOPUECKUX M HECTAHJAPTHBIX 3a/1a4.

2. MECTO JUCUUIIVIMHBI B CTPYKTYPE OIIOII BO

Jlucuunanaa « OCHOBBI TEOPETHUECKON (HDU3MKH» OTHOCHTCS K BapHATUBHOM 4YacTH. J{aHHBIH
pazien «Crarucrnyeckas GU3MKA U TEPMOJMHAMUKA» YMTACTCS B BOCBMOM CEMECTPE U SBJISETCS
BOKHbIM pa3jieioM GU3HKH, T.K. IOAIOTAB/IMBAET CTYIEHTOB YETBEPTOro Kypea npoduns «pusnka
M MateMaTHKa» K BOCIPHUSTHIO TaKUX CJIOKHBIX Pa3j/IE/loB OCHOB TEOPETHUECKOW (PU3UKKM KaK (-
3MKa TBEPAOIo Tela, pu3nka sjipa u HIEMEHTAPHBIX YaCTHIL.

3. KOMIIETEHUUH OBYYAIOWLEIOCsl, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUS JUCHUTIJIMHBI
Kon
KOMIIETEHIIUH Komnerenuuun I lnanupyemblie pe3yJibTaThl
o ®I'OC
OK-3 CrocoOHOCTh HC- 3HaTh:
110J1b30BaTh €CTECT- - IpeIMET ¥ 00BEKT (PU3UKH KaK HAyKH;
BCHHOHAYYHbBIC U Ma- | - TEOPETHYECKHE OCHOBBI M MPUPOJY OCHOBHBLIX (pU3nye-
TEMATUYECKHUE 3HaA- CKHX SIBJICHH;
HUS B COBPEMEHHOM | - QyHJaMEHTAIbHbBIC TMOHATUS, 3aKOHbI U TEOPHH KJIACCH-
HH(POPMAIHOHHOM 4ECKOH U COBPEMEHHON (DU3UKH,
IPOCTPaHCTBE - OCHOBHBbIE JJOCTHXCHHUS PUHUCCKON HAYKH B IPAKTHYE-
CKOM KHU3HU.
Ymern:
- BBLIE/IATH KOHKPETHOE (PU3HUECKOE COIePIKAHKE B MIPH-




KJIQJIHbIX 3ajla4ax H UCII0JIb30BaTh OCHOBHbBIE 3aKOHBI (hu-
3UKH B IPO(DECCHOHAIIBHOM e TEIBbHOCTH;

- IPUMEHSATH (PU3MUYECKHE 3aKOHBI /U1l PELICHUS MPAaKTHYe-
CKHX 3aj1ad.

Baaners:

- HaBBIKaM¥ pabOThI C HAYYHOU JTUTEpaTypOH pazHOTO
YPOBH$I (Hay4HO-TONYJISIPHBIE U3/IaHUS, IEPHOAUUECKUE
KYpHAaJIBI, MOHOTpaduu, yueOHUKH, CIIPABOYHHUKH ),
-HaBBIKAMH OLICHKH Pe3yJIbTaTOB HAYYHOTI'0 KCIIEPUMEHTA
WJIA WCCIICIOBAHMS.

11K-1

['oToBHOCTH ~ peanu-
30BBIBaTH  0Opa3zoBa-
Te/IbHbIE TIPOrPaMMBbl
10 y4eOHbIM I1pe/ive-
TaM B COOTBETCTBUH €
TpeboBaHUsIMUA 00pa-

3HaTh:

- TpebOBaHMsI AaKTYAIBHOTO 00Pa30BaTEILHOTO CTAHIApPTa;
CTPYKTYPY Kypca ¢Gu3uKi B OCHOBHOM M CpejIHel 1KOJIE;
- Ipe/IMET, 3a/[a4U U CTPYKTYPY Kypca GU3HMKH; OCHOBHbBIE
KOMIIOHEHTBI I1€/IarOIMYeCKOW CHCTEMBI M IYTH UX CO-
BEPIICHCTBOBAHMS; aCMEeKThl (POPMUPOBAHUS MOTHBALIMH

30BATE/IBHBIX  CTaH-
JIApTOB

yualmuxcst Ha JopMHUpOBaHKE TIO3HABATENLHOIO HHTEpECa
K U3YUYEHUIO PU3HKH;

- 6a30BbIN M YrayOIeHHbIH MaTepuaibl yueOHON AUCIHTI-
nuHBI «PU3nKa»: OCHOBHbIE [IOHATHS U OTIPE/ICTICHHS,
BKJITOYasi PU3NUCCKHUEe BEITMUUHbI, (PU3MUECKUE 3aKOHBI;
Ymerh:

- peasn30BbIBaTh 00PAa30BaTE/IbHBIE [IPOIPAMMBI 110 GH3H-
K€ B COOTBETCTBUM ¢ TpeOOBaHUSIMHU 00pa3oBaTeIbHbIX
CTaHApTOB;

- OTOMpaTh aJeKBaTHbIE COACPKAHUIO H JIMJTAKTHYECKUM
3a/1ayaM METO/bl, IPHEMBI, CPeACTBA OOYUYEHHS; CAMOCTOSI-
TENBHO pa3padaThiBaTh 00pa3zoBaTeIbHbIE TPOrPAMMbI U
COCTaBJIATh TEXHOJIOTUYECKUE KAPThI 3aHSATHH MO TUCIIMII-
nmHe «Du3uKay.

Baaners:

- HaBBIKAMM COCTaBJICHHS 00pa30BaTENbHOM MPOTrpaMMbl
110 yuebHomy npejamety «Pu3nka» B COOTBETCTBHHU C Tpe-
OoBaHusiMH 00pa30BaTEILHBIX CTAHIAPTOB;

- HaBbIKaMM pa3pabdOTKKU BCeX JIEMEHTOB YyeOHO-
METOJIMYECKOIO KOMILIEKCa MO (PU3UKE B COOTBETCTBHH C
BO3pPacTHBIMU OCOOEHHOCTSMM yHalUXcs U ClieUPUKOH
YYeOHOIo 3aBeACHHUSI.

"B cooTBeTCTBHM ¢ MPOdEecCHOHAIBHBIM CTAHAAPTOM Itejiarora (npuka3 MuHucrepeTna
TPY/la ¥ COLMAIbHOM 3auuThl HaceneHus PO Ne 5441 ot 18.10.2013r.) npenosaBaresiu B cpeiHeit
HIKOJIE MPU pa3paboTKe U pealn3aliii NporpaMM yueOHBIX JUCLMILIMH B paMKaX OCHOBHOM o01ie-
o0OpazoBaTebHOU NIPOrpaMMbl, a TAK)KE MPH TUIAHUPOBAHUM U [IPOBE/ICHUH YUEOHBIX 3aHATHH
JIOJDKHBI BiIa/IeTh 0011enoib30BaTebekuMu U odieneaarornueckuMu MK T-koMnereHTHOCTIMHI
(MK'T - nndpopMatuoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH). "




4. CTPYKTYPA U COAEPXKAHUE JUCUHUIIJIMHBI
O0mas Tpy/10eMKOCTh JIMCIUIUIMHBI COCTABIIACT 7 3a4eTHBIX €/IMHuL], 252 yaca.

i DopMbI TEKy1LETO
e Obbem yuebHON | KOHTpOJs ycre-
a § Bubl yuebHoi padoTsl, paboTbl, ¢ NpH- BAaEMOCTH (no
Ne Pa3znen (tema) g 5 BKJIIOUAs CAMOCTOATEIbHYIO | MEHEHHMEM HMH- | wedeasim cemecm-
n'n AMCUMTITHHBI b = paboTy CTYAEHTOB U TPYI0- TepaKkTHUBHbIX pa), hopma npo-
- o eMKOCTb (B yacax) METOJOB (B Ya- | MEXKYTOUHOI aT-
£ cax / %) TECTALUU (10
cemecmpam)
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| (Pa3oBoOE NPOCTPAHCTBO gl 18 2| 4 16 3/50 PK-1
B TEPMOJIMHAMMUKE.
5 KJlaCCH'le(?Kaﬂ Teopua | ol 910 | 2 | 4 20 3/50
MJ1ea1bHOTO rasa.
§ |‘DeHoE EmAEEE | ol a4 | @ KP | 20 3125 PK-2
B THCTHKH.
4 OO0L1IMe NOHATHS TEPMO- ] 13 7 3 20 3/50
AWHAMUKH
YpaBHeHHE COCTOAHUA
5 Tcp‘\fo;muamuqccxoﬁ 3 14 5| 4 20 3/50
cucreMbl. [lepBoe Haya-
JI0 TEPMOAUHAMHKH.
B BTopoe Hauaio Tepmo- gl 15 5 | 4 20 3/50
JIMHAMMKH.
7 ((j..)o?manue BElIIECTRA. 8| 16 2| 4 kP | 20 3/50
A30BbIC MICPEXO/IbI.
- Kanonunueckoe pacnpe-
8 Renenme] o a; 81 17-18 | 4 | 8 20 | KP 3/25 PK-3
Bceero 20 | 40 156 24/40 DK3AMEH (36)




5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

N Bujibl yueOHoO#H pa- ObpasoBarebHbIE TEXHOJIOTHH

m/m | 60Tk

L. Jlexuus -1eKnus-uHpopManus ¢ BU3yan3anueH;

-[1po0IeMHast JICKLIMS]

o

[TpakTHyecKue 3ans- | -CeMUHAP-KOH(EPEHIHS 10 CTYACHYMCKHM JIOKJIAJIaM U 3CCe;
THSI -BBINOJHEHHUE PaCUETHBIX pPadoT;

-[IOMCK W aHaiu3 uHdopmannu B cetn MHTepHer;
-TIPOEKTHbIE TEXHOJIOTHHU;

-TEXHOJIOIHsl Y4eOHOr0 UCCIIeI0BaHMS

3 CamocTtosTenbHas -BHEay/IMTOpHAsi paboTa CTY/IeHTOB (OCBOCHHE TEOPETHYECKOTO
pabora MaTepuasa, loJroToBKa K pakTHYECKUM 3aHATHsM, paboTa ¢
ANEKTPOHHBIM Y4EOHO-METOIMUECKUM KOMILIEKCOM, paboTa Hajl
IIPOEKTOM, MOJrOTOBKA K TEKYIEMY U HTOI'OBOMY KOHTPOJIIO)

4. Texyuiuii KOHTPOJb | -pelIeHUe 3a/1a4Y Ha MPAKTHUYECKUX 3aHATUAX;
- 3alMTa PACUCTHBIX PadoT;

-3allMTa TPOEKTOB;

-0,TaHOYHOE U KOMIILIOTEPHOE TECTHPOBAHUE

6. OLUEHOYHBIE CPEJICTBA JIUISI TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[POMEXYTOYHOMU ATTECTALMU 11O UTOI'AM OCBOEHUS JAUCLIMII-
JIUHBI U1 YYEBHO-METO/JJMYECKOE OBECIHEYEHUE CAMOCTOSTEJIb-
HOW PABOTBI CTYJIEHTOB

Bonpockl k peHTHHI-KOHTpOJ IO |
1. Bo3moxHo nu camonepeceucHue (azoBoil TPAeKTOPUM KOHCEPBATHMBHOM MEXaHWYECKOU
CUCTEMBI?
2. llaittn ¢da3oByr0 TPacKTOpHIO a) CBOOOHOH MaTepHaNIBHOH wYacTHIbI; O) YacTHIHI,
cB00OIHO Majlatoniel ¢ BblcoThl h. Kak M3MEHHUTCS TpaekTopusi 1pH yueTe CONPOTHBIICHHS
JBUIKEHHUIO CO CTOPOHBI cpeipl (a)? 1pH yyere HEeynpyrocTH COyAapeHHsl YacTHIbI ¢
MOBEPXHOCTBIO 3emin (0)?
3. KavecrBeHHO M300pa3uTh JBHIKEHHE IE€PBOHAYAIBLHO KpYIJIoM (a3oBOM Kamiw Jyis
0/IHOMEPHOTO CBOOO/IHOTO JIBUKEHUS MATEPUAIILHOM YaCTHIIBI.
4. Kak BBITJISJIUT CHEKTP CUCTEMbI ISATH HEB3aMMOACHCTBYIOMIMX CIHHOB S = 1/2?7 Tpex
OCHMJUISITOPOB € 3aJIaHHOM YacToTON  ?
5. Y10 TaKOe CTATHCTUUYECKHI BEC MAKPOCKOMUYECKOIO COCTOSHUS?
6. [IpuBecTH nnpuMepb! HENOJHOTO TEPMOJAMHAMHUYECKOIO PABHOBECHS.
7. Yro takoe pn - npoctpaicTBo? ['-npocTpancro?
8. MOKHO JIM JIMaroHaIn30BaTh MaTPUILLY IUIOTHOCTH CUCTEMbI B HEPABHOBECHOM COCTOSIHUH?
9. KakoBa pa3MepHOCTb MATPULIbI TNIOTHOCTH CHCTEMBI ISITH CIIUHOB S = 1/27?
10. B yem 3akinouaercs napajokcanbHOCTh HukI0B [Tyankape?
11. Kax nonumare oOparumocth ypaBHenus JluyBumnsa? B yem 3akimouaercs
11apajI0KCATBHOCTL 00PAaTUMOCTH?
12. Kakue cucTeMbl Ha3bIBAIOTCS PO IHYECKUMH?
13. IlponiocTpupoBaTh 3aKOH BO3paCTaHHs SHTPOIIMH HA [IPUMEPE KOHTAKTa JABYX CTIMHOBBIX
cucreM S=1/2 ¢ navanproi kondurypammeit 11171 L1111
14. Kakas orpuuiate/ibHas TeMreparypa splisgercs Hauboee ropsaei?
15. Hanucatb 00:1b1110€ KAHOHUYECKOE PacpeICNICHUE U OOJIBIIYIO CTATCYMMY €
MCITIOIb30BAHUEM 0003HAUEHHS A JUIS ADCOIKOTHOM aKTHBHOCTH.



16. Kak BbIrisiuT OONBIIOEC KAHOHMYECKOE pPACTIpEAC/ICHUC JUIS JIBYXKOMIIOHEHTHOM
cucTeMbl?

17. YUemy paBHo 3Hauenue f(€) Ha yposue ®epmu?

18. [1ycTh MMEIOTCS TpU JABYKPATHO BBIPOKACHHBIX YPOBHS dHepruu. CKOJIBKO CYIIECTBYET
croco0OB pa3MelIeHUst Ha HUX TpeX NIEKTPOHOB?

19. ITouemy Malibl BEpOSTHOCTH OONbIIUX HIIyKTyarui?

20. B uem 3akiirovaeTcs aHOMalIbHbIH XapakTep ClIMHOBON CHCTEMBI?

21. Yemy paBHO 3HAYEHHE SHTPONUM Ha OJMH cnuH S=1 B mnpenene O€CKOHEYHO OOJNBIIMX
TeMneparyp?

22. llepeuucnure cBOHCTBA XUMITOTCHIHAJIA.

23. B ueM cocTOUT NPUHLKII YKBUBAJIECHTHOCTH PaBHOBECHBIX aHcaMOIen?

24. Kakue Benmn4uHbl He UIYKTYHUPYIOT B MUKPOKAHOHHYECKOM aHcamosie?

Bonpocel Kk peHTHHI-KOHTPOJIIO 2
1. IlpuBeuTe npumepnl 00paTUMBIX U HEOOPATUMBbIX HTPOLIECCOB.
2. lloueMy npu KBa3UCTATUYECKOM U3MEHEHUU BHELIHUX [1APAMETPOB HE MEHSIETCS] SHTPOTIHS
cucremMbl?
. Hanmuiire ocHOBHOE YpaBHEHHUE TEPMOAMHAMUKHI JUISI KBA3UCTATUYECKUX TIPOIIECCOB.
. [TpuBejtuTe pUMeEpHI BEJTHUUH, HE SBISIOMIMXCS QYHKIUAMHI COCTOSIHUSI CUCTEMBI.
. Kakue cucreMbl Ha3bpIBalOT TepMOCTaTaMU?
. Chopmynupyiite reopembl KapHo.
. UTo Takoe HyNEROI 3aKOH TEPMOIUHAMUKH?
. I1puBete pazimynble GOPMYIHPOBKY IIEPBOT'O 3aKOHA TEPMOIMHAMMKH.
9. Ilpueaure paszinynble GOPMYJIUPOBKH BTOPOIO 3aKOHA TEPMOAUHAMHUKH.
10.ChopmynupyiTe TpeTHH 3aKOH TEPMOJUHAMHKH.
1 1.Kakue TepMoauHaMuyecKue OTeHMallbl Bbl 3HaeTe?
12.Haiijinute cBI3b MEK/ly BHYTPEHHEH YHEPrUe CUCTEMBI U €€ OO0JIbIITNM TTOTEHITHAIOM.
13.Kakue napameTpsl Ha3pIBatOTCS IKCTEHCUBHBIMU U HHTEHCUBHBIMH ?
14.06061muTe cootHomeHre G = uN Ha JBYXKOMIIOHEHTHYIO CUCTEMY.

15.Kak cBsi3anbl cBOOO/IHAs 3HEpPrus M craTrcymma? OOJIbIION NoTeHuuan U Oosblias
crarcymma?

=~ W
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Bonpocs! k peliTHHI-KOHTpOII0 3
1. IlpuBeuTe npumepsbl cooTHoeHUH MakceBeiuia, uexos u3 Boipaxkenus do(E,V,N).
2. ChopmysupyiTe NPUHLIUI MAKCUMATLHON padOTHI.
3. llpuBeaure camblit oOumMi Bua AuddepeHIHaTIbHOrO ypaBHEHHS 00paTHMOro
ajinadaTHyecKoro npouecca.
4. TMepenmumTe B BHJIe sikobuana Beipakenune (CE/0T)V N,
5. VkaxuTe yCloBUsl paBHOBECHS JIBYX (a3 jiisl ABYXKOMIIOHEHTHON CUCTEMBI.
6. KakoB npumepHbiif BUj u300ap B IUIOCKOCTH V - T JUIS CHCTEM, HU30TEPMbI KOTOPbI
n300paxeHbl Ha puc. 6.1 ?

7. Yro Takoe TpoitHas Touka? ¢pazoBbie AMArPaMMBbl?

8. U300paszute nzorepmsl raza Ban-jep-Baanbca B ruiockoctu p - V.

9. Kax BO3HMKAIOT 3apoibILii HOBOH (a3bl 1pu (a30BbIX NpeBpaIecHUsX?

10. Uto Takoe MOJIEKYJISIPHOE 10JIe B MArHUTHBIX BellecTBax?

11. IlpuBeure npuMepsl TApaMeTPOR NMopsijika pU (Ha3oBBIX IIepexo/iax BTOPOro poja.
12. Hanmunmmre ycioBUe XUMHUYECKOTO PABHOBECHS [UIA PCaKLIMK TOPEHUSA BOAOPO/A.

Bonpocel k Ixk3ameny

1. ®a3oBble npocTpancTBa. Teopema JleyBumuis.

2. Tepmoannamuueckas BepositHocTh. Teopema Mapxosa.



3. Pacnpenenenue Ilyaccona.

4. Pacnpejesnienue MakcBeslia 10 IPOCKIUAM CKOPOCTEH.

5. Pacupejenenne Makcpellia o MOJyJIsIM CKOPOCTEH H 110 SHEPIUsIM.

6. Pacnpenenenne Makcpenna-boneiimana. bapomerpuyeckas ¢popmyina Toppudesnim.

7. KBaHTOBBIC CHCTEMBI M UX CBOMCTBA.

8. Pacnpenesnenue coctossHui 10 dHeprusiM B GazoBOM IIPOCTPAHCTRE.

9. Craructuka 6030H0B. Pacnipesenenue bose-DitHinTeliHa.

10. Craructuka ¢pepmuonos. Crarucruka Pepmu-lupaxa.

1 1. BoiBoj pacnpeneinenus [ uboca.

12. CTraTUCTUYECKUM CMBICT SHTPOIMH. JHTPOIHUS U BEPOSTHOCTD.

13. CraTucTUYECKHH XapakTep BTOPOro Hayasla TepMOIMHAMUKH.

14. Hy:z1eBoe Haua10 TEPMOIHHAMHUKH.

15. PaBHOBECHBIC COCTOSHUS TEPMOIMHAMUUECKOH cucTeMbl. [lapameTpbl cocTosHUS TepMo-
JINHAMUYECKOH CUCTEMBI.

16. Ypasuenusi U GyHKIUH COCTOSHHSL.

17. TepmoriHamMuueckre Ko3QPUIHMEHTH U TEIIIOEMKOCTH.

18. [lepBoe Hayas10 TEPMOIMHAMUKH.

19. CBa3b ¢, 1 Cy.

20. AjmabaTuyeckuii npouecc.

21. onuTponuveckuit nporecc.

22. Tennossbie asurarend. [{ukn Kapno.

23. DHTpONHS — GYHKIHS COCTOSIHHS.

24. DHTponus a/inadaTHUYCCKUX TPOLIECCOB.

25. DHTpONUs WjieanbHOTO ra3a. Paciupenue uiealsHOro raza B mycrory.

26. Bo3pactanue SHTPONIMH [TPU CMEIIUBAHUH JIBYX MJEaTbHBIX Ta30Bra3os.

27. TepmojiuHaMuyeckue HyHKIUHU.

28. Uzorepmbl Ban-jep-Baanbca jyist peajibHbIX Ta30B.

29. dazosblie niepexojibl. Popmyna Knaneipona-Knaysuyca.

30. Cuitbl OBEPXHOCTHOTO HATsHKeHUS. KanuisipHoe siBiieHue.

Opranusanus 1 yuefHO-MeToAUYecKOe oDecnedeHne
CaMoOCTOATEILHOH paboThl cTyaeHToB (156 yaca)

[IpuBoJIMTCS XapaKTepUCTHKA BCEX BHJIOB U (DOPM CAMOCTOSITEILHOM padOTHI CTYAEHTOB,
BKJIIOYast TEKYLIYIO U TBOPYECKYIO/HCCIIE0BATEIBCKYIO ACATENLHOCTD CTYICHTOB:
Texymasn CPC, nanpapijiennas Ha yriyOJeHHe U 3aKpeTUIeHUe 3HAaHUH  CTy/IeHTa, pa3BuTHE
NPAKTUYCCKUX YMEHUH BKITIOUYACT:
- padoTy € JIEKLIMOHHBIM MATEPHATIOM, TIOUCK U 0030p JIUTEPATYPHI H HIIEKTPOHHBIX HCTOYHHUKOB
UH(pOpMAINK TI0 MHAMBHIYaJIbHO 3aJlaHHOM npobdliemMe Kypcea,
- BBIIIOJIHEHHUE JOMALIHUX 3aJaHUH, KOHTPOJIBHBIX padoT,
- - U3YYCHHUEC TCM, BBIHCCCHHBIX HA CAMOCTOATENIBHYIO MPOPadoTKYy,
- HOJIFOTOBKY K MPAKTHYECKUM U CEMUHAPCKUM 3aHSITHSIM,
- [IOJI'OTOBKA K KOHTPOJIbHOM padoTe, K 3aueTy, 3K3aMeHy.
Tropueckas Nnpo0./IeMHO-0PHEHTUPOBAHHAS CaMOCTOSITeIbHAH pabora (TCP),
OPUEHTHPOBAHHAs Ha pPa3BUTHE HWHTEUIEKTYQJIbHBIX YMEHMH, KOMIUIEKCA YHHBEpPCAIbHBIX
(OOLIEKYJIBTYPHBIX) U MPO(ECCHOHANBHBIX KOMIIETEHIIMH, NOBBIILICHHE TBOPYECKOTO MOTEHI[HAA
CTY/ICHTOB BKJIIOUYACT CJIEAYIOHIME BUBI paboT 110 OCHOBHBIM IpoliieMaM Kypca:
- IOUCK, aHAJIU3, CTPYKTYPUPOBAHHUE U [Ipe3eHTalus HHOpMAaIH,
- QHAIIM3 HAYYHBIX MyONUKAIMIA 110 3apaHee OIpeIeJICHHON Npero/jaBaTeieM TeMe;



- aHaJIu3 CTATUCTUYCCKUX H (bam‘uqecxux MaTCpuaioB Mo 3aJIAaHHOU TeMme, INPOBEACHUE PACUCTOB,
COCTABJICHUE CXEM U MOJIC/ICH HAa OCHOBE CTATUCTUUECCKUX MaTCpHaJIOB.

CopepkaHue caMOCTOATEILHOMH PadoThI CTY/IEHTOB M0 THCIHILIMHE
Tembl caMoCTOATE/ILHONH PadoThI:

1

219

8.
9.

10.
11
12,
13,
14.
15.

16.

VY11akoBOYHbIE IPOCTPAHCTBA HA [IOCKOCTH.

Kpurtepuit TpaHCISIIMOHHON YITAaKOBKHU IOJUMHHO

[Tepebop Bcex BO3MOMKHBIX TPAHCISIIMOHHBIX YIIAKOBOK 3aJaHHOTO MOJMUMHUHO C 3a/1aH-
HbIM KOY(pPUIIMEHTOM YIIAKOBKH.

IlepeGop Bcex BO3MOKHBIX HMEPUOJAMYECKHUX YIIAKOBOK JIBYX MOJMMHHO, CBSI3aHHBIX
IICHTPOM MHBEPCHH.

Cocrapiienue KoJia MepuoMYecKoro pasoueHus IJI0CKOCTH Ha TOJMMMHO.
Boccranosnenue pazOueHus MI0CKOCTU HA TIOJUMUHO 110 KOJIY YIAKOBOKH.

[TocnoiHplit pocT NEPUOAMUECKOTO Pa3OMEHHs [I0OCKOCTH Ha MoJuMUHO. PopMupoBa-
HUE MHOTOYI'OJIbHUKA [TOCIIOMHOTO pOCTa.

[locTpoeHne MHOrOyroJjibHUKa [OCIOHHOTO POCTa METOIOM «3BE3]bI».

AHajM3 CIeKTpa MHOTOTPAHHMKOB POCTa OPraHMYECKOr0 PeajbHOTO MOJIEKY/ISPHOTO
KpUcTasLia.

[locTpoeHue KOHCTPYKTUBHBIX (ppakTanoB. Pacuer (pakTtaibHOU pazMEpHOCTH.

AHaJIN3 TPUPOHBIX (PPAKTATHLHBIX 0OBEKTOB.

Hccaenoranue ¢pakrayio XKioima ¢ mOMOIIBIO KOMIIBIOTEPHOH TPOrpaMMBbl.

CkopocTb MOCIOHHOTO pOCcTa OHOMEPHOTO KBa3uKpHcTa/uia PuboHayyu.
KoopauHalMoHHBIe YKCIa KBA3UIIEPUOAMYUECKOTO pa3duenus Posu.

MHOTOyronbHHUK MOCIOHHOI0 POCTa IBYMEPHOTO KBa3HIIEPHOMUECKOro pa3dbuenus Po-
3H.

[locTpoenne mozauk [lenpoysa ¢ mOMOMIBIO CHIEIHANILHON IPOTPAMMBI.

KoHTpo.ib caMoCTOATE ILHOM padoThl

OrieHKa pe3ysbTaToB CaMOCTOSATEILHON pabOThI OpPraHU3yeTcss Kak €MHCTBO ABYX (OpM:
CaMOKOHTPOJIb U KOHTPO:Ib CO CTOPOHBI MpenoiaBaTesied. OueHka pe3ysibTaToB caMOCTOATEIbHON
paboThI OpraHu3yeTcs CACAYIONMM 00pa3om:

® KOHTPOJIbHBIE BOIIPOCHL, 3a1aBaACMBbIC ITPU BBINIOJIHCHUH U 3allIUTaX naGopaToprlx pa60T;

KOHTPOJIbHBIC BOTIPOCHI, 3a1aBa€MbIE T1PU IIPOBEACHUU IIPAKTUYECKHUX 3aHATUH,
BOIIPOCHI JUI1 CAMOKOHTPOJIS;

BOIIPOCHI TECTHPOBAHUH;

BbIIIOJIHEHUE JJOMANIHUX padoT;

BBI[IOJIHEHUE CAMOCTOSATEIBHBIX U KOHTPOJILHBIX paboT

BOIPOCHI, BBIHOCUMbIE HA K3aMCH.

pedepar ¢ 2reMeHTaMy [IPOEKTUPOBAHMS;

JIOKJ1aJ1bl Ha KOH(EPeHII-HeIelIsIX.

Omnenka KayecTBa OCBOCHUS JUCHMIUIMHBI TIPOM3BOAMTCS 10 pe3yJIbTaTaM CIEAYIOIMX KOHTPOJIH-
PYIOUIMX MEPOTIPHUATHMN:

Kounrtpouupyiomue MeponpusaTus PesyabTarhl 00yuenus no amc-
HHILTHHE
CamocrosiTenbHbie padOTh Ha MPAKTHYECKUX 3aHATHSIX 3HaHHE OCHOBHBIX (HOPMYJ H OIl-
peleICHU I
Konrpo/ibhpie paboThl Ha NPAKTHYCCKHX 3aHATHAX YMEHHE CaMOCTOATCIbHO Haxo-
— JIUTh  pELIEHUE  TIOCTABJIEHHOMN




3aJa4uu

YyacTie CTYJICHTOB B HAay4YHOM JUCKYCCHM TIO IMOJArOTOB- | OBJIAJIEHNE ONBITOM aHAIN3a UH-
JICHHBIM M TIPEJICTABICHHbIM TIpe3eHTalusIM, pedepatam BO | (POPMALIMOHHBIX HCTOYHHKOB;
BpeMsi 1IPOBeJICHUS KOHDepeHL-HeaenH BBICTYIIJICHHH C JIOKJIAaMud U
Y4acTHsi B JJUCKYCCHUSAX;
pasjelieHus HAQy4yHOro M HeHayd-
HOT'O 3HAHMS,

BeInosiHeHHe U 3alMTa UHAMBUAYAIbHbIX 3a1aHUH 3HaHHe OCHOBHBIX ()OpPMYJI U OTI-
peaesicHuil. YMEHHe C¢aMoCTos-
TEJIbHO HAXO/JMTh pEIICHHE TM0-
CTaBJICHHOM 3aj1a4uu
TecrupoBanue 3HaHue OCHOBHBIX (OPMYII U OII-
peieieHu. YMeHHe C¢aMocTos-
TEIBbHO HAXOJUTh PELIEHHE [10-
CTaBJICHHOM 3a7a4u

K()HTpOIlb CO CTOPOHBI NMPETIoAaBaTeiss 1 CAMOKOHTPOJIb OCYHIECTBIIACTCS B COOTBETCTBUH C
peﬁ'l‘Mlll"-I]HaHOM AUCHUIIIIMHBI, BO BPEMsl IPAKTUYCCKUX H ﬂa6opaTopm>1x 3aHSlTl/]l7[, KOJUIOKBHY-
MOB, 3al[UTh] JIOMAlIHUX 3a/1aHUH.

Tembl KypcoBbIX padoT no puszuke

I [puHuMIIBI CAMOOPraHU3aliy CTPYKTYP B IPUPO/IE.
MeTo/1bl UCClIeI0BaHUs CTPOCHHUS BELECTBA.

DHTpONUs U UH(GOpMaLUsL.

dazoBble TPACKTOPUH OTKPBITHIX (PU3HUECKHX CUCTEM.
MoieaMpoBaHUE KPUCTAUIMYECKOTO COCTOSIHUSL.
KBa3uxkpucramibl.

Moaeun pocta KpUCTaloB.

Xa0TUUYECKOE COCTOSIHUE BEIIECTBA M €r0 OMHUCAHUE.
«3aMOpOKeHHas TUTa3May - [ TOE COCTOSHUE BEIECTBA.

O N U R L

npOCKTHafI ACATCJIBHOCTD

1. Cosjlanue HIKOJIbHBIX BUPTYaJIbHBIX JJAOOPATOPHBIX paboT MO TEPMOJAMHAMHUKE.
2. KomnbrorepHas BU3yaiau3alis MOJEIN HACATBHOIO Tra3a.
3. Komnbrorepnoe mojienuposanue nukia Kapao.



7. YYEBHO-METOAHYECKOE 1 HHOOPMAIMOHHOE OBECIIEYEHHME JIUC-

HUITJIMHBI
Ne Hasanue v Bbixoausle ganuple | [ogusnanus | KoaudectBo | Hammume B | KonmuectBo | Obecneuen-
I | (aBTOp, BUA M3JaHMS, U3JaTeNb- IK3EMILIS- 3NEKTPOH- CTYACHTOB, HOCTb CTy-
CTBO, H3j1aHUA, poB B 610- HO# OMO- HUCIIOJIb3YIO- | JICHTOB JIU-
KOJIMYECTBO CTPAHULL) JIHOTEKE JINOTEKE LIKX yKa- Tepaty-po,
YHHBEPCHTE- Bal'Y 3aHHYIO JIH- %
Ta Tepatypy
1 2 3 4 S 6 i
OcHoBHas JiuTEpaTYpa
1 Enudanos B.C. TepmoimHamuka
[DaexkTponHblii pecypc]: npakTu- IBC
kym! Enudanos B.C., CrenaHos «IPRBooks»
A.M.— DnekTpoH. TEKCTOBbIE 2015 http:/fwww.i 14 100
JaHHble.— M.: MockoBckas ro- prbookshop.
CyJapcTBEHHAs aKaleMHUs BOJHO- ru/47960
ro TpaHcnopra.— 86 c.
2 OcHOBbBI cTaTUCTUYECKOH PU3N- 25bC
kn: Yuebuoe nocobue / A.I'. bpa- «Znanium»
yH, U.I". JleBuTHHa. - 3-¢ m3iL. - http://znaniu
M.: HULL HHOPA-M. - 120 c. e m.com/catal H W
og.php?book
info=478437
3 Mockosekuii C.B. Kypc cratu- 2bC
CTHYECKOH (PU3UKHN U TEPMOIH- «IPRBooks»
HaMKKH [DneKTpoHHbIi pecypce]: http://www.i
yueOHuK 115 By30B/ MOCKOBCKUH 2015 prbookshop. 14 100
C.B.—— DACKTPOH. TCKCTOBbIC ru/36735/
naHHble.— M.: AKaJeMUYECKHii ISBN: 5-
[Mpoekt, ®ona «Mup».— 317 c. 8291-0616-7
4 Kosbiper A.B. Tepmoannamuka u
MoJieKyaspHas pusuka [Dnek-
TPOHHBIH pecypc]: yuebHoe no- IBC
cobne/ Kosbiper A.B.— Diek- «IPRBooks»
TPOH. TEKCTOBbIE [TAHHBIC.— 2012 http:/fwww.i 14 100
Tomck: ToMcKMii roCy 1apcTBEH- prbookshop.
HbIH YHUBEPCUTET CUCTEM YIIpaB- ru/13871
JIEHUS U PAAUONIIEKTPOHUKH, Db
Konrenr.— 114 c.
JonoHurebHAs JTHTEPATYpA
1 Teopetnueckas Ppuzuka. Tom 5. IbC «Kon-
Crarucruyeckas Gpusuka [dnek- CYJAbTAHT
TpoHHBI pecype]:Yued. nocod.: CTILYICHTa»
Jlas By30B. / Jlanpay JI. 1., http://www.s :
Jinpwun E. M. - 5-en3a., cre- AL tudentlibrary H L
peor.- M. : DUSMATIIUT. .ru/book/ISB
N978592210
0540.html
2 Jincetikuna T.A. Kypc dpusuku.
Pa3zsen wecroil. CraTHcTHYECKAs
(u3mnKa U TepMOAMHAMHKA
[2nekTpoHHblii pecypc]: yuedHoe 3bC
nocobue! Jluceiikuna T.A., I'1u- «IPRBooks»
neruna T.10., Yeperko A.I'.— 2013 http://www.i 14 100
DNEKTPOH. TEKCTOBbIC JAHHbIC.— prbookshop.
Hoocudupck: Cudupckuit rocy- ru/45476

JIApCTBEHHbI YHUBEPCUTET TeJle-
KOMMYHHKaLWMii n uHpopmartu-
kn.— 122 c.




[ Bunbd ®.K. Onycebl TeopeTnue- P
= _ ObC
ckoit ¢puzuku (Opera postuma)
[Dnexrponnslii pecype]’ Buabg «IPRBooks»
2010 http://www.i 14 100

0. K. — DNeKkTpoH. TEKCTOBbIE

) . prbookshop.
nAanHble.— M.: Koruto-llenTp.— :

1u/15562

688 c.
Jlyoposckuii B.I'. Mexanuka,
TEPMOIMHAMUKA M MONEKYJIApHas
¢u3uka. COOpHUK 3a1ay U Npu-
MEpbl UX peuIeHus [ DNeKTpoH- 3bC
HbIH pecypce]: yuednoe nocodue/ «IPRBooks»
Jlyoposckuii B.I'., Xapnamos 2010 http://www.i 14 100
I".B.— DJIeKTPOH. TEKCTOBbIC prbookshop.
jannsle.— HoBocubupek: Hoso- ru/45391
CHOMPCKHIA rOCy 1apCTBEHHbIN
TeXHUUECKHiT YHUBEPCHUTET.
177c:

W=

=

NepHOAUYCCKHE H31aHUNA:

«3emiis u Beesiennas». M.: Hayka;
«IIpuposa» M.: U3a. PAH;

«Duszuka B mxone» M.: lllkonbHas npecca;
«Ycnexu pusndeckux Hayk» M.: M3a. PAH;
«®Dusuka» M.: IlepBoe cenTsadps.

nporpammuoe odecnieduenre 1 MaTepuer-pecypeni: Courselab 2.7;
Ortkpeitas ¢pusuka (vacrts I)
http://physics.ru/courses/op25part1/content/content.html#.V80iwVuLTcs
Otkpbitas pusmnka (yacts 1)
http://physics.ru/courses/op25part2/content/content.html#.V80jOVuLTcs
du3nka, XMMHUsl, MaTEeMaTHKa CTYJCHTaM M TIKOJIbHUKAM
http://www.ph4s.ru/

duzuka B aHUMaINAX

http://physics.nad.ru/
https://books.google.ru/books?id=D-NSBAAAQBAJ

8. MATEPHAJIbHO-TEXHHUYECKOE OBECIIEYEHHUE JUCHUITJIUHBI

JlekumonHas ay AMTOpHs ¢ MyJIbTUMEIMIHHBIN TpoekTopoM u 1K (ayi. 236-7).
[ Ipenaparopckast [UIst I0JArOTOBKH JIEMOHCTPAIIMOHHBIX (PU3MYECKUX ONMBITOB (ayn. 235a-7).
KoM1bloTepHbIi Kace ¢ MHTEPaKTHBHOM jlockoi (aya. 121-7).

JlaGoparopus MosekyasipHoi Guzuku u repmoauHaMuky (aya.108-7) ¢ HeoOXouMbIM pusrye-
CKHUM 0DOpY10BaHuEM.




PaGouas nporpaMma JUCIHMIUIMHBI cOCTaBlieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO no

nanpasienuto 44.03.05 — INegarornyeckoe oOpasoBanue U mpoduio mMoAroToBkd Pusuka. Marema-

THKA.

7l
Pabouyio nporpamMmy coCTaBHI = L ,/ nou. A.B. MasnieeB
Periensent ‘<‘. £ ;}r}zr 7 _qupexktop MAQO COII Ne2 A.M. Cagakuu

[IporpaMma paccMOTpeHa U 0100peHa Ha 3acelaHuH Kadeapbl 0OLIeH ¥ TeOPETUIECKOH HU3HKH
nporokosi Ne _8 or _10 mapra 2016 roaa. A

3aBeyrommuii kadeapoii e gl il A.B. Manees
PaGoyas nporpaMma paccMOTpeHa ¥ 0Jo0peHa Ha 33C€II3HI/IWC6HO—MCTOI[H‘J@CKOﬁ KOMHCCHH

nanpasjienus 44.03.05 — [enaroruyeckoe 0Opa3oBaHue

nporokosn Ne _3 ot _17 mapra 2016 rona. ) %S é} g/

[Ipeacenaresib KOMUCCUA M.B. ApramoHoBa

JIMCT NEPEYTBEPX/JIEHUS
PABOYEM ITPOT'PAMMBI JUCHUITIJIMHBI

aBeyromui kadenpoii

na 201 72/¢J yaeOusii ron. HpOT(ZI;(Zl;}cenaHm kabeapst Ne 7 or 20, 0f, [/ rona.
// e

Ha

L

yuebHbIii roj1. [TpoTokon 3acenanus kadeaps No oT roja.

Ha

3aBeayromui kadeapoi

yuebHsIi roga. [Iporokon 3acemanus kadeapsr No oT roja.

Ha

3aBeryronuii kapeapoi

yuebnpIit roa. [Iporokon 3acenanus kadeapbr No oT roja.

Ha

3apenyroumit kadenpoi

Ha

yueOHnbIi rog. [Ipotokon 3acenanus kadeapsr Ne oT roja.
3aBeyronmii kadeapoi

Ha

yueOHnbIit roj. [Iporokon 3acenanus kadeapbr No oT roja.
3aBeyroumi kadpeapon

yueOHbIii roa. [lpoToxon 3acenanus kadgeapsr No OT roja.

Ha

3apenyroiuit kadepoi

yueOHbIi roga. [Iporokon 3acenanus kadeapbr Ne OT roja.

Ha

3aBeyronuii kadeapon

yuebnbIit rox. [Iporoxon 3acenanus kadeapsr No oT roja.

Ha

3apeyronmii kadepoin

yuebubiii roa. [lpotokon 3acenanus kapenps No oT roja.
3apenyroiuit kadeapoi




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




