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AHHOTANMA

Kypc obmieii ¢u3uku sBisieTcs MepexOAHbIM OT LIKOJIBHOW (M3MKH K KypcaM TEOpeTHUYECKOW (pu3uKu U
CIIEeLMATN3UPOBAHHBIM KypcaM SKCIEPUMEHTaIbHOM (u3uku. s ocBoeHus quciuminael « TepMoauHamMuka
U MoJleKyJIsipHas hu3uka» oOydaroluiics JOJbKeH o0aaTh 3HAHUSAMU U YMEHUAMHU B 00bEMe Kypca PU3UKU

M MaTeMaTUuK! CPETHEH IIKOJIBI.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyneHTaMu 0a30BBIX 3HAHWH B O0JACTH MEXaHWKH JUIS JallbHEUIIEro M3y4eHUs IPyrux
pasnenoB (GU3MKH U YrIyOJNEHHOTO HM3y4eHHUs (YHIAAMEHTAIbHBIX OCHOB CTATUCTHYCCKON (QU3UKU U

(U3NIECKON KHHETHKH.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBanue y oOydaromuxcsi 0a30BBIX 3HAHHWI B 00JaCTH TEPMOAMHAMHUKH M MOJEKYISIPHOU

¢buznku;

- (opMHpOBaHHME YMEHHH U HaBBIKOB IPUMEHATH

HN3YYCHHBIC TCOPCTUYCCKUEC 3aKOHBI U

MaTeMaTUICCKUC MHCTPYMCHTHI JJIA PCIICHUA PAa3JIMYHBIX (1)I/IBI/I‘ICCKI/IX 3aaa4,

- ¢opmupoBaHrue O0OMEPUINICCKON KyIBTYpPBl: YMEHHS BBIJCISATh CYIIECTBEHHbIC (U3NYCCKUE
SBJICHUS M TIpeHeOperatb HeCyNIeCTBEHHBIMU; YMEHHS IPOBOIUTH OLEHKH (PU3MYCCKHX BEIHYHH;
YMEHHUS CTPOUTH NPOCTEHIINE TEOPETUIECKIE MOJICIIH, OIIMCHIBAIOIINE (DPU3MYECKHE ITPOLIECCHI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poeCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne  AJsl  pElIEHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTHYECKOH 1
TEXHOJIOTUYECKOH armaparype)

OIIK-5.1 CmocobeHn pemare TOCTAaBICHHBIE 33Jlaud B
obnactu TEOPETUUCCKUX u IKCIIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToOK

OIIK-5.3 CnocobeH k mpo¢eCCHOHANBHON 3KCILTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
Hay4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOW)

anmaparypsl

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HAThb!
- pyHIaMEHTaIbHBIC 3aKOHBI ¥ TIOHATHS TEPMOIAMHAMUKN U MOJICKYISIPHON (DU3HUKH, @ TAaK)Ke TPaHHIIBI
UX IPUMEHUMOCTH:
- OCHOBHBIC 3aKOHBI TepMOIMHAMUKH (1, 2, 3 «Hadamay);
- TIOHATHE O PABHOBECHBIX M HEPAaBHOBECHBIX IPOIECCAX, TEPMOIMHAMHUYECKOE OIpEAeICHUE
SHTPONHH, 32aKOH BO3pACTaHHsI SHTPOIHH, SHTPOIIUS HICATHLHOTO Ta3a;
- OCHOBBI MOJICKYJSIPHO-KHMHETHYECKO Teopuu (ocHoBHOe ypaBHeHue MKT, mimHa CcBOOOAHOTO
npoOera, pactipenenenus bompimana, Makcseina);
- OCHOBBI CTATHCTHYECKOM (PM3MKHU (CTAaTUCTUYECKUI CMBICI SHTPONHHM, IOHATHE O paclpeieieHun
I'u60ca);
- OCHOBBI KBaHTOBOM TEOpHMHM TEIUIOEMKOCTH (CTemeHHM CBOOOIBI M HMX BO30yXIeHHe,
XapaKTepUCTUYECKHE TeMIeparypbl, 3akoH [rononra-I1tn);
- OCHOBBI Teopud (a3oBbIX MepexonoB ((a3oBble gUArpaMMbl, TEIJIOTHI IEPEXOI0B, YpaBHEHHE
Knaneiinpona-Knaysunyca);
- OCHOBHBIC 3aKOHbI IIOBEPXHOCTHOTO HATSXKEHUS (KO3((HUUNEHT MOBEPXHOCTHOTO HATSHKEHHS,
¢dopmyna Jlannaca, BHyTPEHHSISI DHEPTHSI €IMHHUIIBI TOBEPXHOCTH);
- OCHOBBI TEOPHH MPOLECCOB MepeHoca: AUQQy3us, TEIIONPOBOTHOCTh, BA3KOCTh. KoadduimeHTs
nepeHoca B ra3oBBIX cpelax. bpoyHOBCKoe IBHMXKEHHE, 3aKoH OiHmTeiHa-CMomyxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.

YMETh:
- IPUMEHATH H3yYeHHbIC 00IIne (GU3NIeCKre 3aKOHBI IS PEIICHHsT KOHKPETHBIX 3a/1a4 MEXaHUKH:
- TIPUMEHSTh 3aKOHBI COXPAaHEHMs Ul pacuéTa MPOLECCOB CXKATUs/PAaCIIMPEHHs I'a30B, B TOM YHCIIE:
JUIS pacIIMpEeHHsl Ta3a B IYCTOTY; MCTEYEHHE Ta30B M3 MAJOr0 OTBEPCTHS; TCYCHUE B YCIOBHUSX
addexra Jxoynsa-Tomcona,
- paccuntbiBath KIIJ| paBHOBECHBIX IIMKJIOB TEIUIOBBIX M XOJOIWJIBHBIX MAIlWH, B TOM YHCIIE
3a/laHHbIX B KoopauHaTax TS;
- paccuMTHIBaTH M3MEHEHHE JHTPOIMM B HEPABHOBECHBIX IIPOIECCAX, a TAKKE MaKCHMAaJbHYIO H
MHUHHUMAJIbHYIO pabOThI CHCTEM;
- pacCcyUHMTHIBaTh TEIUIOBBIC MPOIECCHl C Yy4YETOM Haiau4yus (Ha3oBBIX MEPEeXomoB U IPPEKTOB
MOBEPXHOCTHOTO HATSKCHMUS;
- PacCUUTHIBATh TEIUIOBBIC POLIECCHI U HEeHIealbHbIX Ta30B (71 ypaBHeHUs Ban-nep-Baanbca);
- TIONIB30BaTbCs BEPOSTHOCTHBIMH pACIpENeICHUSAMH, YMEThb BBIUUCIATH CPEJHHE 3HAUCHUS U
CpeIHEeKBaIpaTHYHbIC OTKJIOHEHHS TMapaMeTpoB Uil CiIydaeB pacrpeneineHuid bonmbiMaHa
MakcBeia;
- paccyMThIBaTh CTaTUCTHYECKHH BEC W HHTPONUIO HAa OCHOBE CTAaTUCTUYECKOHW TEOpUH IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU 3HEPTeTHUECKUMH YPOBHSIMH;
- paccUMTHIBaTh CKOPOCTH IiepeHoca BeulecTa (MWin Temia) npu Juddy3un (WM TermIonpoOBOJHOCTH) B
CTALMOHAPHBIX ¥ KBA3UCTAIIMOHAPHBIX CITydasx;
- aHAJIM3UPOBATH (PH3MUYECCKHE 3a]]a4H, BBIJCIISS CYyIIECTBEHHBIC H HECYIIECTBCHHBIC ACIICKTHI SIBICHHUS,
U Ha OCHOBE MNPOBEIEHHOIO aHAIN3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MOAETH (PU3NIECKUX
SIBIICHU;
- TPUMEHATHh pa3lIMYHble MaTeMaTHUeCKHWe HMHCTPYMEHTHl peIIeHHs 3aJad  HCXOIsd M3
c(OPMYITHPOBAHHBIX (PU3UUECKUX 3aKOHOB, M TIPOBOJUTH HEOOXOIUMBIC aHATUTUYECKUE U YHCIICHHBIC
pacy€Thl.

BIIAJICTh!

- OCHOBHBIMH METO/IaMH PELICHUS 3a7a4 TEPMOJUHAMUKH U MOJICKYJSIPHOM (DH3HKH;
- OCHOBHBIMH MareMaTW4eCKUMM WHCTPYMEHTaMM, XapaKTE€pPHbIMM Ui 3aAad TEPMOAMHAMUKU U
MOJIEKYISIPHON (PU3UKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OcHOBHBIE ~ TOHSTHS ~ MOJEKYISIPHOR ) 4
¢buznkn
) Tepmogunamuueckue npoueccel. Ilepeoe ) ’ 3
HA4yaIo TEPMOANHAMUKHI
3 Bropoe Hayajio TEPMOJIMHAMHUKH. 4 4 3
OHTponus.
4 TevaOI[I/IHaMI/IIIeCKI/Ie GyHKIMH W UX ) 4 3
CBOWCTBa
5 @da3oBbIC MEPEXOJIBI 2 2 3
6 PeanpHbie rasbt 2 2 3
7 IToBepXHOCTHBIE SIBIEHUS. 2 2 4
8 DJeMEeHTBI TEOPUU BEPOSTHOCTEH. 2 2 3
9 Pacnipenenenus Makcsemia U 2 > 3
bonbrmana.
10 |OCHOBBI CTATUCTHYECKON (PUIUKH. 2 2 4
11 Teopwus TermnoéMrocTei. 2 2 3
12 |OnykTyanuu. 2 2 3
13 |DnemeHThl GU3MUYECKON KHHETHKH. 2 2 3
14 bpoyHoBckoe AIBIDKEHHE. SIBnenus ) ’ 3
MepeHoca B pa3pexEHHbIX Ta3ax.
Hroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE IOHSATHUS MOJICKYJISIPHOU (DU3HKH

OCHOBHBIE TIOHATHS MOJICKYJISPHOM (PU3MKM W TEpMOAMHAMUKHU: HPEAMET HCCIEAOBAHUS, €T0
XapakTepHble OCOOCHHOCTH. 3afadd MOJEKYIApHOH (U3MKA. MaKpOCKONMYECKHE MNapaMeTphl.
ArperatHple COCTOSIHUSI BEIIECTBA. YPaBHEHUS COCTOSHHUSA (TEPMHUYECKOE U KaJOPUYECKOE).
WneansHblll 1 HEWeaIbHBIN Ta3bl. JlaBieHre UaeaabHOro raza kak (PyHKIHS KHHETHYECKOW SHEprun
Mouiekyll. COOTHOILIEHHE MEXAY TEeMIIepaTypol HIealbHOro Ta3a W KWHETHYECKOW JHeprueu ero
MOJIEKYJI. 3aKOHBI HJCAJIbHBIX ra30B. YPABHEHUS COCTOSHUS HJICATBHOTO rasa.

TepmonuHamuueckas cucreMa. TepmoauHamudeckue napamerpsl. HyneBoe Hayaio TepMOIMHAMUKH.
OmnpeneneHne TeMIEepaTypbl HICAIBHOINO Traza. PaBHOBECHOE M HEPaBHOBECHOE COCTOSHHSL.
KBasucrarnueckue, ooparumble 1 HeOOpaTUMbIe TEPMOIMHAMHUYECKUE MTPOLIECCHI.

2. Tepmonunamudeckue mpoiecchl. [lepBoe HavaI0 TepMOTUHAMUKY

Pabora, Temnora, BHyTpeHHss dHeprusi. OyHkuum cocrosHusi. TepMudeckoe W KaJOpHUECKOE
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano TepmoavHamuku. l{uknmudeckuwe mponecchl. Pabora mpu
LUKJINYECKOM ITpoLecce.

Termnoémkocts. Tenno€MKoCTh neanbHBIX ra30B MPHU MOCTOSHHOM 00bEME U MOCTOSIHHOM JIaBJICHUH,
ypaBHeHHE Maiiepa.

Annabatudeckuii M TOMUTPOINMYECKUI Tporecchl. YpaBHEHUs anuabaTbl W HOJUTPOMNBI  UIs
uaeansHoro raza. HezaBucMMOCTh BHYTPEHHEH SHEPTUH UICAIBHOTO Ta3a 0T 00bEMa.



CKOpOCTB 3ByKa B rasax. OHTAIbNUsA. 3aBUCHMOCTH SHTAJIBITUU NACaJIBHOI0 rasa OT JaBJICHUA.
CKOpOCTB HUCTCUCHUA I'a3a U3 OTBCPCTHA.

3. Bropoe Hayayio TepMOIUHAMHUKH. DHTPOIIHSL.

®opmynupoBKH BToporo Havyana. TerutoBas mamuHa. Onpenenenue KIIJ[ TemmoBoit mammasl. [y
Kapno. Teopema Kapno. HepasenctBo Knaysmyca. Makcumansrocts KIIJ| nwmkma KapHo mno
CPaBHEHUIO C APYTMMH TEPMOANHAMUYECKUMH [UKIIaMU.

XononunbHas MamuHa. DPPEKTUBHOCTh XOJIOAUIBLHON MamKHbL. TemnoBoil Hacoc. DPPEeKTUBHOCTD
TEIUIOBOTO Hacoca, pabotaromero mo 1wkiay KaprHo. Cs3b  Mexay KodppHUIMEHTaMH
3¢ (EKTUBHOCTH TEIUIOBOTO HACOCA M XOJIOAWIBHON MAIIKHBI.

TepMonrHaAMHUYECKOE OIpENEICHHE SHTPONHMH. 3aKOH BO3pPACTaHUS OJHTPONUHU. DHTPOIUS
WcalbHOTO Tra3a. OHTpomus B OOpaTUMBIX M HEOOpaTHMMBIX Mpoleccax. Ajuadarndeckoe
pacimmpeHue HAealbHOro Ta3a B BakyyM. OObenvHEHHOE ypaBHEHHE MEPBOTO M BTOPOrO Hadaj
TEepPMOIMHAMUKHU.

Tperbe Hawyano TepMOAMHAMUKH. V3MeHeHHe SHTPONUH U TEIIOEMKOCTU IIPU TNPUOIMKECHUU
TEeMIEepaTypbl K aOCOITIOTHOMY HYJIIO.

4. TepmonnHamMuueckre GyHKLUMHU U UX CBOMCTBA

CpoiicTBa  TepMoAMHAMHYECKMX  (QyHKIMHA. MakcumanbHas W~ MUHHMalbHas  pabora.
[IpeobpazoBanust TepmoauHamuiecknx ¢yHknud. CooTHomieHuss MakcBena. 3aBUCHUMOCTh
BHYTpPEHHEH SHEPrUH OT 00bEMa. 3aBUCUMOCTh TeIIOEMKOCTH OT 00bEMa. CooTHowmenue mexny CP
u CV.

Temnodusnyeckue cBoiicTBa TBEPABIX Tell. TepMmonnHamuka aedopmanuu TBEPABIX Ten. M3menenne
TEMIIepaTyphl MPH aaHa0aTHYECKOM PACTSDKEHHU YIIPYToro CTEpKHSA. TeruioBoe paciIvpeHue Kak
CIIC/ICTBUE aHTapPMOHWUYHOCTH KojeOaHWii B pemérke. KoddduueHT IWHEHHOTO paciupeHust
CTEPIKHSL.

5. ®@a3oBbIe EPEXOBI

dazosbie mepexonbl | u Il poma. Xumuueckuit moreHuuan. YcinoBue paBHOBecusi ¢a3. Kpusas
¢dazoBoro paBHOBecus. YpaBHenue Kuameiipona—Kiaysumyca. [uarpamMma cocTtosiHUs JBYX(ha3HOM
CHUCTEMBI <(OKHIKOCTb—Iap». 3aBUCHUMOCTh TEIUIOTHI (Ha30BOr0 Iepexoja OT TeMIIepaTyphl.
Kputnueckas Touka. TpoiiHas Touka. /lmarpamMma coctosiHus «IEA—Boga—tap». MeracTaOuibHbIE
coctosiHuA. [leperperas KUAKOCTb U EPEOXTAKIAEHHBIN MTap.

6. PeannHEbIe Ta3bl

I'az Ban-nep-Baanbsca xak mozens peansHoro rasa. Msorepmel raza Ban-nep-Baanbca. YpaBHeHue
anuabarel ra3a Ban-nep-Baanbca. IlpaBuno MakcBemna u mpaBuiio pelyara. Kputuueckue
rapaMeTpbl U NPUBEAEHHOE YpPaBHEHHME COCTOsIHUS rasa BaH-pep-Baanbca. BHyTpeHHssE nHEprus
raza Ban-nep-Baanbca. Anuabatnueckoe pacumpenue rasa Ban-gep-Baansca B Bakyym. DHTponus
raza  Ban-mep-Baanmbca.  Oddexr  xoymsi—Tomcona.  Anmabarnyeckoe — paciiupeHue,
IPOCCEINPOBaHMUE.

7. IIoBEepXHOCTHEIE SIBJICHUA.

Tepmonunamuka noBepxHoctu. CBoOoaHAs dHeprusi noBepxHocTu. KpaeBbie yribl. CMaynBaHue u
HecmaunBanue. Popmyna Jlarumaca. 3aBHCMMOCTh JaBIICHHS Iapa OT KPHUBU3HBI OBEPXHOCTH
xunkoctu. Kunenne. Ponb 3aponbiiieii nmpu o6pazoBaHuu HOBOM (a3bl.

8. D1eMeHTHI TeOpUH BEPOSITHOCTEN.

VYenosue HopMmupoBkHM. CpenHue BeIUYMHBI U aucnepcusi. bUHOMMaIbHBINA 3aKOH paclpeneieHus.
Pacnpenenenue Ilyaccona. Pactipenenenue I"aycca.



9. Pacnipenenenust Maxkcsenna u bonbimana.

Pacnpenenenust MakcBemia. Pacnipenenenne 4yacTHIl MO KOMIIOHEHTaM CKOPOCTH W a0COJIIOTHBIM
3HAYEHUSIM CKOpOCTH. Jlonsi MOJeKy:n, JeXallux B 3aJaHHOM HHTepBasie ckopocted. Haumbonee
BEpOsITHAsL, CPEAHSIsI U CpeAHEKBaJpaTUuHas ckopocTH. Pacnpenenenus Makcseiia 10 SHEPIHSIM.
CpenHee 4HCIIO yIapoOB MOJEKYJ, CTAIKUBAIOIIUXCS B €AMHUIY BPEMEHHU C €IMHUYHON IUIOMIAAKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYyM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenue bonbiiMana B ogHOpOIHOM Tojie cuil. bapoMerpuueckas ¢opmyna. Pacnpenenenue
Makceinta—bonabMana.

10. OcHOBBI CTaTUCTUYECKON (PU3UKH.

JluHaMH4ecKne M CTaTHCTUYECKHE 3aKOHOMEPHOCTH. MaKpOCKONMMYECKHME W MHKPOCKOINYECKUE
cocrosausi. dazoBoe mnpoctpaHcTBo. [IpencraBmenue o pacmpenenenun [n66ca. Mukpo- wu
MakpococTosiHust. Cratuctuueckuid Bec MakpococTosiHus. Craructuyeckas cymma ©u e€
UCIIOJIb30BAaHUE JUIsI HAXOXKACHUS BHYTPEHHEH 3HEpPruu. DHEprus, TeIIOEMKOCTb, SHTPOIUS TIa3a,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPIETUYECKUX YPOBHS.

CrarucTHYecKoe ONpeneeHue SHTPONUH. AJIMTUBHOCTS SHTPONUH. 3aKOHBO3PACTAHUS SHTPOIHUH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHun razos. [lapanoxe I'n66ca.

11. Teopus TemnoEMKOCTEN.

Knaccuueckass Teopust TEIUIOEMKOCTEH. 3akOH pPABHOM pACHpENENIEHUs JSHEPIUU TEIUIOBOIO
JBIDKEHUS 1O cTeneHs M cBoOonbl. TermnoéMkocTh KpucTtaiioB (3akoH [lromonra—IItn). DnemMeHTsI
KBaHTOBOM  TEOpUH  TEIUIOEMKOCTEeH. XapaKTepHUCTHYECKHe  TeMmepaTyphl. 3aBUCHUMOCTH
TEMIO0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanuu.

CpenHue 3Ha4YCHUS PHEPTUM M TUCTIEPCUH (CPEIHEKBAAPATUYHON (MIyKTyalli) SHEPTUH YaCTHUIIBI.
Onykryanuu 1 pacnpenenenue [aycca. dnykryauuun TepMoAMHAMHUYECKUX BenuuuH. Diykryanus
TeMrneparypel B  (QuUKcHpoBaHHOM o00béMe. @iykTyanms o0bEMa B HM30TEPMHUYECKOM |
agnabaruueckoM mpoueccax. DIykTyanud aaIuTHBHBIX (U3NYECKUX BEIUYMH. 3aBUCHMOCTD
duykTyanmii  OT YHWclia YacTHIl, COCTaBJSIIOIIMX CHUCTeMy. BimsHue ¢nykryanuid Ha
YyBCTBUTEILHOCTD U3MEPUTEIILHBIX MPUOOPOB (HA pUMeEpe NPYKUHHBIX BECOB).

13. DnemeHTHI PpU3HUECKONH KHHETHKH.

CronkHoBeHUs. DQQeKTUBHOE Tra3oKMHETHYEeCKoe ceueHue. JlnmHa cBoOoxHOro mpooera.
Pacnipenenenre mMonekyn mo JiuuHaM cBOOOAHOTO Tpobera. UnMciIo CTOTKHOBEHWH MOJEKYIT MEXKIY
coboii. SIBneHus mepeHoca: BA3KOCTb, TEIUIONPOBOAHOCTh U Auddy3us. 3akonsl Pukaum Dypse.
KoaddurmeHTs! BI3KOCTH, TEIUIONPOBOAHOCTH U U dy3un B razax.

14. bpoyHoBcKkoe BH)KEHHUE. SIBIeHMS TepeHoca B pa3peKEHHBIX razax.

[MogBmwxuOCTh.  3akoH  JiHmTEelHa—CMONTYXOBCKOTO0.  CBSI3p  NMOABIKHOCTH  YacTHIBI |
ko durmenta muddysun. Dddexkt Kuyncena. Dddysusa. Tedenue pazpexE€HHOro raza yepes
MIPSMOJIUHENHYTO TPYOY.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



JlekimonHas aynuropusi, OCHaIEHHAS MYJbTUMEAUNHBIM IPOCKTOPOM U 3KPAHOM.
ObopynoBaHue i JIEKIMOHHBIX J€MOHCTPALUH.

Y4eOHble ayTUTOPUH, OCHANIEHHBIE JIOCKOM.

Hoctyn k 6ubnmorexkam y4eOHOM TeXHUUECKOW JIUTEPATyPhl, B TOM YHCIE AIEKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIECTBICHHUS! CAMOCTOSTEILHOW PA0OTHI 00YYarOIIIUXCSI.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. O6umii kype ¢pusuku [Teker] : B 5 1. T. 2 : TepmoanHamuka u MoJeKkyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-¢ u3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.

2. OcHoBol pusuku [Teker] : Kype obmieii ¢pusnkn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmopnnamuka / B. E. benonyukun, J[. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmaraut, 2007 .— 608 c.

3. Kparkuii kypc repmonunHamuki [Tekct] : yued. nocobue nist By3os / B. E. benonyukun ; M-Bo
oOpazoBanus u Hayku Poc. @enepanuu, Mock. pus.-TexH. uH-T (TOC. YH-T .— 2-€ U3]1., iepepad. u Jo1I.
— M. : M®TH, 2010 .— 164 c.

4. TepMonMHaMUKa, CTATUCTHUYECKAsI M MOJIeKy sipHast gusuka [Tekct] : yued. mocobue amns By3os / H.
A. Kupuuenko .— 4-e uzn., ucnp. u fon. — M. : ®usmarknwura, 2012 .— 192 c.

5. JlaboparopHsrii mpakTukyMm 1o obmieit ¢usuke [Texcr] : B3 1. T. 1 : TepmoauHamuka u
MoneKynspHas puzuka : yued. mocobue ans By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3oBaHus u
Hayku P®, Mock. ¢u3.-rexH. uH-T (roc. yH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.

6. CoopnuK 3a/1a4 110 o01ieMy Kypey ¢usuku [Teker] : B 3 u. Y. 1 : Mexanuka. TepMogrHaMuUKa 1
MOJIEKyIIsIpHas pu3nKa : yued. mocodue /it By30B / of pead. B. A. OBanHKMHA .— 3-€ U3[I., HCTIP. H
qomn. — M. : ®usmarkuura, 2013 .— 560 ¢

7. Coopauk 3a7a4 1o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yueb. mocobue 11 By30B.
Mexanuka. TepMonruHaMuka U MoJeKyisipHast ¢pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIP.
— M. : ®usmarknura, 2016 .— 560 c.

8. Kanamnukos H.I1., CmonneipeB M.A./OcHoBbl husuku B 2-x Tomax M.-Jlaboparopus 3nanmii, 2017

JlononHuTeNbHAS TUTEPATypa
1. Kypc obmieli ¢pusnku. Mexanuka u MonekymsapHas pusuka [Texct] : yue6. moco0. amns By3os / JI. 1.
Jlannay, A. Y. Axuesep, E. M. JIupmmi .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. Monekynspaas ¢pusuka u repmoguHamuka [Texct] : OcHOBHBIE TOJIOKEHHSI U PELICHKE 3a1a4 : y4eo.
nocobwue st By3oB / [1. @. KopoTtkos ; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, Mock. ¢pu3.-TexH.
uH-T (TOC. YH-T .— 3-€ u31., ucnp. u pon. — M. : MOTH, 2009 .— 168 c.
3. Meroapl perienus 3aga4 B o0uieM kypee ¢pusuke. TepMmoanHamMuka u MoJekyispHas ¢usuka [Tekcr]
: [yue6. nmocodue ans By3os] / B. I1. KopsiBoB .— M. : Beiciias mikona, 2009 .— 358 c.
4. DuTponus [Teker] : yu. mocobue Juist By30B : pek. YMO Mock. ¢pusnko-TexH. nH-ta / JI. A. 3aukvH ;
M-Bo 06pa3oB. PO, Mock. pusuko-texs. ua-T .— M. : MOTH, 2003 .— 56 c.
5. DNeMEHTHI CTAaTUCTHYECKOM MEXaHHUKH, TEPMOIMHAMUKY U KuHETHKY [Tekct] : [y4e6. mocobue st
By30B] / W. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsrii : Maremnekt, 2008 .— 208 c.



PexomennoBanHas tureparypa 1Jisi CaMOCTOATEIILHOIO U3yUEHHUS.

1.Cratuctuueckas ¢usuka [Texct] : T. 5/ @. Peiid ; nep. ¢ anrn. ; mox pen. A. W. llaneaukosa, A. O.
Baiicenbepra .— M. : Hayka, 1972 .— 352 c.

2.Tepmoaunamuka [Teker] : yueonuk juis ya-toB / U. I1. bazapos .— 4-e u3n., mepepab. u nom. — M.
: Breiciras mkona, 1991 — 376 c.

3.CoBpemMeHnHas TepMonrHaMuka. OT TEIUTOBBIX JABUTATENEN 10 JUCCUIIATUBHBIX CTPYKTYp [Teker] :
[yuebnuk i By3oB] / U. Ilpuroxun, . Kongenynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
noxt pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

4.HexoTopsie 3a/1aur TEOPUH TeIUTonpoBogHOCTH [ Tekcr] : yueb. mocobue ais By3os / B. C. bBynbiruH ;
M-Bo o6pazoBHus u Hayku Poc. depepanmn, Mock. ¢us.-texH. uH-T (TOC. YH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

5. TepmonnHamuKa, cTaTUCTHYECKas pU3MKa 1 KHHETHKA [ TekcT] : yueb. mocobue ans By3o0B / 1O. b.
Pymep, M. I1I. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : Uza-so HoBocubup. yu-ta, 2000,
2001 .— 608 c.

6.Ilpytr 2.B., Kneno C.JI., OscsnnukoBa O.b. BBenenue B TeOpuIo BEPOSTHOCTEH B
MoJeKysipHor ¢usuke. — M.: MOTHU. 2002.

7.IIpyr 2.B., Kneno C.JI., OcsaunukoBa O.b. Dnementsl Teopuu ¢uiykTyauuii 1 OpOyHOBCKOTO
JIBY)KEHUS B MOJIEKYJIsipHO (usnke. — M.: MOTH., 2002.

8.IIpyt 2.B. Terodpusuueckue cBoiictBa TBEPABIX Tea. — M.: MOTHU. 2009.

9.byneirun B.C. Teopemst Kapno. — M.: MOTU, 2012.

10.byneirun B.C. TemnmoéMkocTs W BHYTpeHHsisl dHeprus rasa Ban-nmep-Baansca. — M.: MOTH,
2012.

11.IHomos I1.B. Auddysus. Y.1. Dnemenrapuas teopust, Y. 2. Ciyuaiiusie Onyxaanus — M.: MOTU,
2016.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/S II/method/ — meromuyeckuii pa3men caiita kageapsl
Oo0meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6udnuoreka MOTU, pazaen «O0mas
¢duznkar»

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOJIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

Jlureparypa, pekoMeHIyemMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. I1.[ 1,2] mepeuHs pecypcoB
WH(POPMALIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTu "MHTepHeT", He0OXOAMMBIX 711 OCBOCHHS
JUCIUIIINHBI (MOYJIs1)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKH MPSMO CO CBOMX IIIAHIIETOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, nzyuaronmii Kypc «O0mas Qu3nka: TepMOJMHAMHKA U MOJICKYJSIpHast (QU3UKa», JTOKEH He
TOJBKO U3YYHTH 00IIHE PU3NUSCKUE 3aKOHBI U IMTOHATHSI, HO HAYYUTHCS IPUMEHSATh HX Ha MPAKTUKE.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IIPEITHA3HAYECHHBIX JUIS CAMOCTOSTEIIBHOTO H3yUeHHS;

— pCHICHUC 3a/iaY, IMpcyIaraCMbIX CTyACHTaAM Ha JICKIUAX U MPAKTUYCCKUX 3aHATUAX,
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOHTpOHBHOﬁ pa60Te, caadec SaHaHHﬁ, OK3aMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIH.



[loka3zarenem BianeHUs MaTepUANOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEJICHNUS U MPOBOJUTH Bce HEOOXOMMMBIE BBIYMCIICHUS, JOBOAS 3a/1ady 10 KOHEYHOTO
oTBeTa. 3ajadya CUYMTAETCS PEIIEHHOW, €CId OHa COAEPKUT OOOCHOBAaHHOE PEIICHHE: CCHUIKM Ha
IpUMeHsAeMble (U3MYECKHE 3aKOHBI U KOPPEKTHBIE BBIKJIAJIKHU, a TAKXKe MPABIWIbHBIN YNCIICHHBIH OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).

HpI/I IMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM HeO6XOI[I/IMO O3HAaKOMUTBHCA C OCHOBHBIMU INOHATUAMU U
3aKOHaMH, KOTOPbIMH 6y,I[€T NOCBALICHO 3aHATUC, W PCIIWUTH 3aJadu, IMMPECAYCMOTPCHHLBIC JIA
IOATOTOBKHU IO TEME CEMUHApPA.

B kxypce mmpoko HCHONB3YIOTCS MOHSATHS M METOIbl MaTreMaTH4ecKOro aHajin3a (YHKIUH MHOTHX
MEPEMEHHBIX U TEOPUU BEPOATHOCTEH. DTH AUCHMIUIMHBI U3Y4alOTCs MapajuIeIbHO ¢ KypcoM oOrmeit
¢uzukn. Eciiu cTyneHT cTankuBaeTcsi ¢ MaTeMaTHYECKUM MOHITHEM, KOTOPOE elle He ObLI0 U3Y4YEHO B
paMKax YHOMSHYTBIX MaT€MaTHYECKUX KypcOB, OH JOJ/DKEH IPEABAPUTEIBHO O3HAKOMHUTBCS C
COOTBETCTBYIOLIMM  PAa3leloM  MareMarhukd  caMmocTosATeslbHO.  HeoOxomumbli  MHHUMYM
MaTeMaTHYeCKUX CBEJCHHI M3JIaraeTcsi Kak Ha JIEKIUSIX, TaK U B OCHOBHOW y4YeOHOU JwuTeparype,
PEKOMEHyEMOH I U3yYEHUs JaHHOW JUCIUILINHEL.

[IpomexxyTOuHBI KOHTPOJIb 3HAHUI MPOBOIUTCS B BHJIE KOHTPOJILHOW PabOThI, HA KOTOPOH CTYNEHTY
MpeylaraeTcsl pelnuTh MATh 3334 10 MPOWJCHHBIM TeMaM B (opmMaTe, aHaJOTMYHOM MHCbMEHHOMY
sKk3aMeHy. I IpOBEpKU 3HAHMM, a TakKe ITOHMMAaHUS U BJIAJEHHUs MaTepualioM, B IPOLECcce CAa4YU
3alaHuil TIPETO/IaBaTeNlb MOXKET 3a7aBaTh CTYAEHTY JOMNOJIHUTENIBHBIE TEOPETUYECKHE BOMIPOCHI IO
nporpaMme Kypca WM JaBaTh AJIS peIleHHs JONOIHUTENbHbIe 3agaun. OOs3aTenbHbIM TpeOOBaHUEM
SIBJISICTCSI BBITIOJIHEHUE JOMAIIHUX PabOT, KOTOpble O(GOPMIISIIOTCS B CIEUUAIBHO OTBEAEHHOW IS
9TOro TETPaay U CUCTEMAaTHUYECKHU CIAIOTCSI HAa IIPOBEPKY.

Ha nucbMeHHOM 5K3aMeHE CTYIEHTy NpeIaraercsl pelmTh 5 3aaad. Temarwka 3ajad MOJHOCTHIO
COOTBETCTBYET IPOrpaMMe Kypca, OJHAKO BCE 3a7a4d MHCBMEHHOTO 9K3aMEHA SIBIISIOTCS MOJHOCTHIO
OpHrHHaJIBHBIMU. Ha 9K3aMeHe CTyaeHTaM pa3penieHo Mojab30BaThes 000 CpaBOYHON I Y4eOHOM
nurepatypoil. Takast ¢opma 3K3aMeHa MCKIIOYaeT Oe3ayMHOE 3ayyMBaHUE 3aKOHOB M HAIpaBlIeHAa HA
MPOBEPKY NTyOMHBI OHUMAaHUsI Marepualia ¥ CIIOCOOHOCTH CaMOCTOSITEIEHO TPUMEHSITh (hU3NIeCKue
3aKOHBI B HECTaHJAPTHOM CUTYaIHH.

[ToMuMoO M3yueHHS pa3esoB MEXaHUKH, 0003HAYEHHBIX B IPOrpaMMe Kypca, CTYACHTY PEKOMEHIYeTCs
CaMOCTOSITEJIbHO HW3y4aThb pas3lIMyHbIe BONPOCHl, OTHOCSLIMECS K oOmeil ¢usuke (MexaHHKe),
BO3MOJKHO BBIXOJSIIIIME 32 PAMKH IPOTPAMMBI, pacIIHpsisi TAKUM 00pa3oM CBOi (pru3ndeckuil Kpyrosop.
Ha sk3ameHe CTyIeHTy npeajaraercs B KauecTBE OJHOTO M3 IIyHKTOB Owiera BBIOpaTh M pacckas3arhb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM SKCHEPHUMEHTAIBHBI BOMPOC, HWMEIOIIUIA
OTHOIIICHHE K TPOUJIEHHOMY Kypcy (9TO MOXeT ObiTh MO0 YIIIyOJeHHOE HW3JIOKEHHE OJHOTO W3
BOIIPOCOB MPOTpaMMbI Kypca JIM0O BOIPOC, HE 3aTparuBaeMblil B IporpaMMe Kypca, KOTOPBIH OHAKO
MOXET OBITh PAacCMOTPEH B paMKax M3y4EHHOTO Kypca), IPOIEMOHCTPHPOBAB TAaKUM 00pa3oM
CIIOCOOHOCTh CAMOCTOSTENIFHO Pa3OupaThesl B pa3IMYHBIX BOIPOCAX M 3a7adax (M3HKH, OCHOBBIBASICH
Ha MPUMEHEHUH eIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

3.B. IpyT, 1-p xum. Hayk, npodeccop, npodeccop

B.C. Bynbirun, kanj. ¢pus.-mar. Hayk, JOLEHT, mpodeccop
K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, OIEHT, TOICHT

H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHYOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e301acHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPHKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYEeCKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH armaparype)

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUI M pa3paboToK

OIIK-5.3 Cnocober k mpoecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
EITEILHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare M3Yy4YCHUA AUCHUILINHBL «06]]_[35{ (1)I/IBI/IKaI TCPMOJMHAMUKAa W MOJICKYJIIpHAA (1)I/ISI/IKa)>

00yJaroIuiics JOKeH:

3HATb:

- Q)YHHaMeHTaJ'IBHBIe 3aKOHbI U MOHATUA TCPMOANHAMUKU U MOJ'IeKyJ'ISIpHOI\/’I (1)I/I3I/IKI/I, a TAKIKC I'paHUIIbL

HUX IPUMECHUMOCTH:

- OCHOBHBIE 3aKOHBI TepMonuHamMuki (1, 2, 3 «Havamnay);

- IIOHATUE O PABHOBECHBIX W HEPABHOBECHBIX IIpoleccaX, TEPMOJUHAMUYECKOE OIpeAeIeHHUE
SHTPOIINH, 32KOH BO3pacCTaHUs SHTPOIHH, SHTPOIUS UACAIBHOIO rasa;

- OCHOBBI MOJICKYJSIPHO-KMHETHYECKO Teopuu (ocHoBHOe ypaBHeHue MKT, mimHa CcBOOOAHOTO
npobera, pacnpenenenus boinsumana, Makcseia);

- OCHOBBI CTATHCTHYECKOM (PM3MKHU (CTAaTUCTUYECKUI CMBICI SHTPONHHM, IOHATHE O paclpeieieHuu

I'u60ca);

- OCHOBBl KBaHTOBOM TEOPHUU

TEeNJI0EMKOCTHU

(cremeHn cBOOOABI W WX BO30YyXJEHUE,

XapaKTepUCTHYECKUE TeMIIepaTypbl, 3akoH [tononra-Iltn);
- OCHOBBI TeopuH (a3oBbIX MepexonoB ((a3oBble gUArpaMMbl, TEIJIOTHI IEPEXOO0B, YpaBHEHHE

Knaneiinpona-Knaysunyca);
- OCHOBHbBIE 3aKOHbl IIOBEPXHOCTHOI'O

HarTsDkeHUs (KOA((UIIMEHT TMOBEPXHOCTHOTO HATSHKEHUS,

¢dopmyna Jlamiaca, BHyTpEHHSSI SHEPTUs €IUHHLIBI IOBEPXHOCTH);

- OCHOBBI TCOPUH IIPOLECCOB IMECPCHOCA:

TudQy3us, TEIIONPOBOTHOCTh, BA3KOCTh. KoadduimeHTs

MepeHoca B ra3oBBIX cpelax. bpoyHOBCkoe IBWKeHHE, 3aKOH JWHImTelHa-CMoayxoBckoro. CBs3b
MEX]ly TTOJBMKHOCTBIO B Koddduimentom auddysuu.




yMeThb:
- IPUMEHATH U3y4eHHbIe 00Iue (GPru3nvecKre 3aKOHbI IS PEIICHUs KOHKPETHBIX 3a/1a4 MEXaHUKH:
- MIPUMEHSTH 3aKOHBI COXPAHEHHS Ul PacdéTa MPOIECCOB CKATUS/PACIIMPEHHS T'a30B, B TOM YHCIIE:
JUIS pacIIMpeHHs Ta3a B IyCTOTYy; MCTEUEHHE Ta30B M3 MAJoOro OTBEPCTHSA; TEUCHUE B YCIOBHUSAX
addexra [xoynsa-TomcoHa;
- paccuntbiBath KIIJI paBHOBECHBIX IMKJIOB TEMJIOBBIX M XOJOIWJIBHBIX MAIIUH, B TOM YHCIIE
3aJaHHBIX B KoopauHaTax TS;
- paccunThIBaTh M3MEHEHHE SHTPONMU B HEPABHOBECHBIX IPOIECCAX, a TAKKE MAKCUMAaJbHYIO U
MUHHAMAIIBHYIO paOOThI CHCTEM;
- paccuMThIBaTh TEIUIOBBIE IPOIECCHl C y4éToM Haiauuus (Ha3oBBIX MEpexofoB U 3P QeKToB
MOBEPXHOCTHOTO HATSKCHHUS
- PacCUUTHIBATH TEIJIOBBIE MPOLIECCHI U HeUeanbHbIX Ta30B (1711 ypaBHeHus Ban-nep-Baansca);
- TIONIb30BaThCs BEPOSTHOCTHBIMHU pACIPENCIICHHSIMH, YMETh BBIUUCIATH CPEJHHE 3HAUCHHS U
CpeIHEeKBapaTUYHbIE OTKJIOHEHHMS [apaMeTpoB [uIl CiIydaeB pacmpenesneHuid bompivana u
MakcBeinia;
- paccuMThIBaTh CTaTUCTUYECKMH BEC W HHTPOIHUIO HAa OCHOBE CTAaTUCTUYECKOH TEOpHUH IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTUUECKUMH YPOBHSIMH;
- paccUMTHIBaTh CKOPOCTH NIepeHoca BelecTBa (WK Tera) npu Juddy3un (WU TeTIoNPOBOJHOCTH) B
CTalMOHAPHBIX ¥ KBA3HCTAIIMOHAPHBIX CITy4asix;
- aHAJIN3UPOBATH (PU3MUYECKHE 3a]ja4H, BBIICISS CYyIIECTBEHHbBIE M HECYIIECTBCHHBIE ACTIEKThI SBICHHS,
M Ha OCHOBE NPOBEICHHOTO aHANW3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MO (PU3MIECKHX
SIBIICHUM;
- TNPUMEHSTHh pa3IMYHbIE MaTeMaTHYECKUEe HMHCTPYMEHTHI peIleHHs 3agad  HCXOIsd |3
c(OpPMYIUPOBAHHBIX (U3NUECKUX 3aKOHOB, M IIPOBOJUTH HEOOXOIMMbIE aHATUTHYECKUE U YHUCIICHHbIE
pacy€Thl.

BJIAA€Th:

- OCHOBHBIMH METOJIaMH PELICHHS 33/1a4 TEPMOJHMHAMUKHI U MOJICKYJISIPHOU (pU3HKMY;
- OCHOBHBIMH MaT€MaTHYECKUMH WHCTPYMEHTAMH, XapaKTepHBIMH IS 33aa4 TCPMOTUHAMUKH M
MOJIEKYISIPHON (DU3UKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. WneanvHblii 1 HewjpeanbHBIH Tas3bl. JlaBieHue WaeanbHOTO Ta3a Kak (YHKIWS KHHETHYECKOU
sHeprun MojeKysl. COOTHOIIEHHE MEXKAY TeMIIepaTypol MAeajbHOro raza M KHHETUYECKOM SHeprueu
€r0 MOJIEKYII.

2. TepmonmHamuueckasi cucremMa. MUKPOCKOIMYECKHE U MAaKPOCKOIIMYECKHE MapaMeTphl. YpaBHEHHE
cocrosiaus. CTalioHapHbIe, PAaBHOBECHBIE I HEPABHOBECHBIE COCTOSHHUS M MTPOIIECCHI.

3. Pa60Ta, BHYTPCHHSA SHCPrus, TCIIOTA. HepBoe Ha4aJIO TCPMOJJUHAMUKH.

4. Palora wuzeanbHOTO Tra3a B PaBHOBECHBIX H30TEPMUYECKOM H HM300apHUYECKOM MpoIeccax.
BHyTpeHHss 3Heprus uaeanbHOro rasa.

5. Temnoémxocts. Termoémkoct CV u CP. Tenmoémkoctu CV u CP uaeansHoro raza. ®opmyna
Maiiepa.

6. ApnnabaTMueckue W IOJMTPONHMYECKHE NPOLECCHl. YpaBHEHHE anuabaTbl M TOJUTPONBI IS
UJealbHOIO Ta3a.

7. Huxn Kapuo, KII/ mamunsr Kapuo. Teopemsr Kapho.

8. Btopoe nHawano TepmonuHamuku. PaBeHcTBO M HepaBeHcTBO Knaysmyca. OHTpomusa. 3akoH
BO3pacTaHUs SHTPOIHH.

9. 3HTpOHI/I$I nACAaJIbHOIO Ia3a.

10. TepmommHamuueckue moreHnuansl. CooTHOmIeHHss MakcBeiuia (COOTHOUICHUS B3aUMHOCTH).
VYpaBuenus [u66ca—I enbmromnsa.

11. Css3p npousBogHoi OU/OV ¢ ypaBHEHHUEM COCTOSHUSI
12. Paznocts CP — CV B o0miem cirydae.

13. da3zoBrie mepexoasl nepBoro poaa. YpaBHenue Kiameripona—NKiaysuyca. ®a3oBoe paBHOBecue
«KuAKoCcTb—I1ap». Kputnaeckas Touka.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. HaiiTu BHYTpEHHIOIO DHEPTUIO0 MACAIBHOIO Ta3a ¢ MOCTOSHHOW TeroéMkocThio CV, mmeromero
nasnenue P u 00bém V.

2. Belpa3uth AaBieHHe HICATBHOTO ra3a depe3 KOHLEHTPALMIO U CPETHIOI KHHETHYECKYIO YHEPTHIO
MOCTYIATEILHOTO BIKCHUS MOJICKYIL.

3. 3ammcars IepBOE HAYaI0 TEPMOAMHAMHUKH B nuPepeHInaIrHOM BUIE.

4. Paccuntarb paboTy UACAUTHHOTO ra3a B H30TEPMHUUYECKOM/aIna0aTHueCKOM MPOIIeCCe.
5. BeiBecTu ypaBHEHHE aanadaThl UEaNbHOTO Ta3a.

6. [Momyunts paznocts CP CV mis uaeanpHOro rasa.

7. Anqnabarudeckoe ucreueHue ra3oB. CKOPOCTh 3ByKa

8. Haiitn ckopocTh HCTEYCHHUS HICaTBLHOTO OJHOATOMHOTO Ta3a MpH Temreparype T B IMycTOTy uyepes
OTBEpCTHE.

9. Paccuntarp CKOpOCTb 3ByKa B BO3JyX€ IIpY KOMHaTHOM TemIeparype.

10. M3o6pazute nmkn KapHo B koopamnatax TS. VYkazare Ha Tpaduke TEMIOThl HarpeBareist |
XOJIOAMIIbHUKA, a TaKKe PadOTy B IIUKIIE.

11. Ionyuuts Belpakenue ansa KIIJ| naeansHo# TemoBoil MamuHbl KapHo.

12. Cucteme cooburmm terto Q npu remieparype T. UeMy MOKeT ObITh paBHO U3MEHEHHE SHTPOIIHUU
ds?

13. Jlats cTarucTudeckoe onpeesieHne SHTponuu. Uem omnpeenseTcsi paBHOBECHOE COCTOsIHHE?

ITpumep 3K3aMeHAMOHHOTO OUIeTa.

bunerl:

1. HaiiTu ckopocTh MCTEUEHHS HUJI€aJIbHOTO OJHOATOMHOTIO ra3a Mpu Temrmeparype T B MyCTOTy uepes
OTBEPCTHE.

2. PaccunTarh CKOPOCTH 3BYKa B BO3YyXC IIpU KOMHATHOM TeMIieparype.

Kputepun onennBanus

Onenka «oTu4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUsl y4eOHOH MporpaMMbl U 3a e€ ImpeesiaMy, a TaKkKe YMEHHE YBEPEHHO MPUMEHSTh UX
Ha [IPAKTUKE MPU PEIICHUN CIOKHBIX HECTaHJAPTHBIX 3a/1ad.

Onenka «oTau4uHO (9)» BBICTABISIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOoKHe 3HaHMS y4eOHOM MpOorpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NIPHU PELICHUH
HECTaHAAPTHBIX 33/1a4.

OueHka «OTAMYHO (8)» BBICTABISAECTCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTU3UPOBAHHbIC
IyOOKHe 3HaHUs Y4eOHOW MpOTrpaMMbl M YMEHHE YBEPEHHO IPUMEHSTh UX Ha MIPAKTHKE MIPU PELLICHUH
HEeCTaHAAPTHBIX 3a/1a4, OAHAKO JOIIyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBIISETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
yYBEpEHHOE NMOHMMaHKE Marepuaia yueOHON MporpaMMbl U yMEHHE CBOOOAHO MPUMEHATh (PU3HUECKHE
3aKOHBI Ha IPAKTUKE MPU PELICHUH TUIIOBBIX 3a]ad.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOE 3HAHUE
Marepuaga y4eOHOHW MporpaMmbl M YMEHHE HPHUMEHATh (PU3UUECKHE 3aKOHBI Ha IPAaKTHKE MNpU
pELIeHNH TUIIOBBIX 3a/ad.

Onenka «xopomo (5)» BBICTaBIISETCS CTYACHTY, €CIM OH NMPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
MOHUMaHUe MaTepraa y4yeOHOH MPOrpaMMbl U YMEHUE NPUMEHATh (PU3NUECKUE 3aKOHBI HA MPAKTUKE
MIPH PELICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl IPyObIX HETOYHOCTEH.



OmeHka «yIOBJIETBOPUTEIBHO (4)» BBICTABIIACTCS CTYACHTY, [TOKa3aBUIeMy (parMEHTAPHBIN XapakTep
3HaHWH, JOITyCKaBIIEMY HETOYHOCTH B (POPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSATHH, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTh pellaTh MPOCThIE 337a4u M BIaJCHUE OCHOBHBIMHU
paszenamu yueOHOH nMporpaMMbl, HEOOXOIAUMBIMH ISl JAIbHEHIIEro O0ydeHusl.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIEMy CHIJIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, JAOMycKaBlleMy rpyObie OMMOKH B (DOPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
TIOHSITHI, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIIaTh MPOCTHIC 3aa4H M BIIaJCHUE
OCHOBHBIMH pa3jenaMu yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl JajbHEHIIIEro 00yYeHUSL.

OrneHka «HEYJIOBIETBOPUTEIBHO (2)» WM «HEyAOBIETBOpUTENHHO (1)» BBICTABISETCS CTYIACHTY,
KOTOPBIi HE 3HAET 3HAYUTENFHYI0 YacTh OCHOBHOTO COJNEPKAHUS TPOTPaMMBI, CHUCTEMATHYECKH
JoITycKaeT rpyobie omuOKky nmpu GOpMYyITUPOBAHUN OCHOBHBIX (PM3MYECKUX 3aKOHOB WIIM HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe JUIS PEIICHHS IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bpemst mpoBeeHnst MICBMEHHOM YacTH dK3aMEHa COCTaBIIseT 4 aCTPOHOMHYECKUX 4aca. Ha sk3amene
NpEIUIAaratoTcsl Uil PELICHHs 5 OpUTHHANBHBIX 33Jad. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATHH. 3ajja4a CYMTACTCs PEIIEHHOW, €CIM OHAa COACPKHT OOOCHOBAaHHOE pEIICHHE: CCHUIKH Ha
npuUMeHsieMble (pU3NUECKHe 3aKOHBI U KOPPEKTHBIC BBIKIIA/IKHU, @ TAKKE MIPABUIbHBIA YUCICHHBIH OTBET
(ecnm B 3aa4e ecTh YMCIIOBBIC NaHHBIE). Ha sx3amMeHe pa3peniaercs moJib30BaThCs TFOOBIMU 3AITHCIMH
W y4yeOHBIMH MOCOOMsIMH B OymMakHOM Buje. Kareropuyecku 3ampeniaercss BKIIOUATh JHOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEJCTBAMHU CBS3M — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapyireny ynaistoTcs ¢ 9K3aMeHa ¢ OLICHKOH «HEeyIOBIETBOPUTEIbHOY. Pa3perraercs moab»30BaThes
KaJIbKYJISITOpPAaMH. 3alrpeniaeTcs MoIb30BaThCsl KaJbKYISTOpaMH B MOOMJIBHBIX Tene(oHaX, HOyTOyKax
U T.IL



