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1. Mecto n nesu AucuuNInHbI B cTpykType OIIOII

HucuuruinHa «Cratuctudeckas pU3uKa U TEPMOJMHAMMKa» OTHOCHUTCS K 0a30BOH yacTu
b1.b 6noka b1 «JlucuumauHbl (MOIYIH )», SBISETCS 00S3aTEIILHON ISl OCBOSHUS, ITPETIOACTCS
Ha YeTBEPTOM roJy oOyueHus, B ceAbMOM cemecTpe. OCBOEHHIO IUCLMILIMHBI MIPEIIIECTBYET
ocBoeHHe aucuuIuiMH (Moxynei) «TepmoaumHamMuka W MoJeKyssipHas ¢usukay, «Teopus
BEPOATHOCTEM M MaTeMaTH4yeCKas CTaTHCTUKa», «Teopernueckas MexaHuka», «KBaHTOBas
MEXaHUKay.

He.]'ll/l H 3a1a41 OCBOCHHUSA NUCHHUIIJIMHDBI:

— OBJAJCHUE METOIaMH HCCIIEA0BaHU (PU3UIECKUX OOBEKTOB U IIPOLIECCOB B OKPYIKAIOIIEM
MHUpE, OCHOBAaHHBIX HAa 3aKOHAaX W IMPUHIMIAX TEPMOJMHAMMKM U CTATUCTUYECKOH
buzuky;

— OCBOEHHME CTYJEHTAMU MaTEMATUYECKOTO alapara JaHHON JUCIMILINHBL, 3HAHUSA3aKOHOB
U IPUHLIMIIOB CTATUCTUYECKON (PU3UKH U TEPMOAMHAMUKHY;

— BbIpabOTKa y CTYAEHTOB IPAKTUYECKUX HABBIKOB OINMCAHUS CJIOXHBIX IPOLIECCOB U
3aKOHOMEPHOCTEHN (PU3UKHU Ha SI3bIKE aJIEKBAaTHBIX U XOPOIIO U3BECTHBIX MOJIENIEH.

2. Ilnanupyemble pe3yJbTaThbl 00y4eHHS MO JUCHHUILINHE, COOTHECEHHBIE C IJIAHUPYEMBIMU
pe3yJbTaTaMu 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMbl (KOMIETEHIIUSIMH BbINYCKHUKOB)

dopmupyemblie IInanupyemMsble pe3yJbTaThl 00yueHus no Aucuuiinne | HaumeHoBanue oueHOYHOTO
KOMIIeTeHINH (MoayJil0), B  COOTBETCTBMH €  MHAWKATOPOM | cpelcTBa
(xom, comepkaHue | JOCTH:KEHUS] KOMIETEHIIUN
KOMITETEHITHH) Hupukatop aocrukenusi | PesyjabraTsl 00yyeHus s MPOMEeKyTOYHOM
KOMIIeTCHIUH 0 JMCHUIIHHE TEeKyLier | arrecrauuu
(xon, cojiepKaHue o
WHUKATOPA) KOHTPOJI
A
ycneBae
MOCTH
OIIK-1. Cnocoben OIIK-1 [{emoncmpayus (OIIK-1)  3namv  npunyunvt | Teopemuu | 1.
npumensms 6a3o06vie | CHOCOOHOCMU NPUMEHAMb npumeHeHs annapama | eckue Hnousudyans
3HaHus 6 obnacmu bazoevle 3HaAHUA 6 0ONACMY | MeopPemuUIecKoll MeXaHuKu 6 80MPOCHL Hoe cobecedosanue.
Pusuko- usuUKO-MameMamuyecKux U |NpuiodiceHuu K - npo@uibHbiM 2.  Buinonnenue
MAMEMAMUYECKUX U () ecmecmeeHHbIX HAYK 8 | pusUUeCKUM OUCYUNTUHAM. NPAKMUYECcKUx
(unu) ecmecmeennvix | cghepe ceoeli (OIIK-1) Ymemo 300aHuil.
Hayk 6 cghepe ceoell npogeccuoranvbHou gopmyauposams  3a0auu 8
npogeccuoHanvbHoU deamenbHoCmuy pamxax npoghunbHbIX
oesimenbHoCmu Qusuueckux U OUCYUNIUH,
mpeoylowue npumeHenus
annapama meopemuueckou | 3adayu
MEXAHUKU.
(OIIK-1) Bnademv mnasvikamu .
HOCMAHOBKU u pewierust Sauém:
OCHOBHbIX MUN08 3a0ay Konmponbhbie
meopemuyeckol MexaHuxu, sadauu
Bradems HABbIKAMU NPUMEHEHUSL
nousmutl u KOHCMPYKYUtl
MameMamuiecko2o aHamuza K
peuenuio  KOHKpemHwix 3a0ad,
Memodamu peutenus
NPUKTAOHBIX 3a0au
3aoauu

3. CTpykTypa H coJep:kaHue TUCHUILINHBI «CTaTHCcTHYeCKAs (PU3MKA M TePMOANHAMUKA»

3.1 TpynoeMKOCTh TUCHHIJIMHBI

OO6mmast Tpy10€MKOCTh




Yacos 110 yueOHOMY IUIaHy

180

B TOM 4YHCJIC

ayTUTOPHBIC 3aHATHS (KOHTaKTHas paboTa):

- 3aHATHS JIEKIIMOHHOTO THITA 48
- 3aHATHS JTaOOPATOPHOTO THIIA 32
caMmocCTosITeNIbHas paboTa 62

HpOMC)KYTOLIHaﬂ arrecragus

7 ceMecTp — dK3aMeH

3.2 Conep:xaHue THCIUTLTAHBI

HaumenoBaHue u KpPaTKoO€ COACPKaHuE
pPa3aejioB U TEM JUCHUIIJINHBI

Bcero
(uacwbl)

B TOM 4HCIJIC

KOHTaKTHas padora (paGora Bo

B3aMMO/IeliCTBHH C NpenoaaBarTesieM) B
Te4YeHHe CeMecTpa, 4achl,
U3 HUX

3ansaTus
JEKIHOHHOTO

THIIA

3ansaTus
CEeMUHAPCKOT0

THIIA

3auarus
J1a00paTOPHOIro

THIIA

Bcero

CamocTosiTeqibHast padoTa

B TCYCHHE CEMECTPA, YacChbl

1. Benenue. ®a30Boe MPOCTPAHCTBO.
MukpokaHoHMYeCKOe pacnipe/ie/ieHue.
®da3oBoe nmpocTpaHcTBO. Teopema
JInyBusist. MUKpOKaHOHMYECKOE
pacnpeznenenue. CocrosiHue
TEPMOJMHAMHYECKOTO PaBHOBECHSI.
OHTponusa. Marpuna miIoTHOCTH.
YpaBHEHME 3BOIOIUH JUISI MATPUIIBI
IJIOTHOCTH.

10

2. Kanonmnueckoe pacnpeejieHue
I'nu66ca.

Kanonnueckoe pacnpenenenue [ m60ca.
DHTpomus U CBOOOIHAS YHEPTHSL.
Pacnipenenenune Makcgeiuia.

10

3. OcHOBHBIC NOJI0KEHUS
TePMOJAMHAMMKH.

ITepBoe Ha4anO TEPMOAMHAMMKHY.
OcHOBHbIE TEPMOJIMHAMUYECKHE
noreHmaibsl. OOpaTumbie U
HeoOpaTuMBbIe poriecckl. Bropoe Hauano
TepMOJAMHAMUKHU. TpeThe HaYaso
TepMOJAMHAMUKH, Teopema HepHcTa.

10

4. Boablioe KAHOHMYECKOe
pacnpenenenue I'udoca.

CHCTEMEI ¢ NEPEMCHHBIM YHUCJIOM YaCTHUII.
Bonemoe kaHoHNUECKOE pacmpeacjcHmue
I'u66ca. Heo6xonumele ycnoBus
TEPMOAMHAMNYCCKOT'O paBHOBECHS.

12




5. Kitaccuueckuid HaeajIbHBIN ra3s.
Knaccuueckuil naeaabHBIN ras.
Pacnpenenenue bonbumana. OCHOBHbIE

10

TEPMOJMHAMHYECKHUE BETUYUHBI JIJIS
WJICaJIbHOTO Ta3a. Y paBHEHUE
Knaneiipona.

6. @ayKTyaunu TepMOTUHAMHYECKUX
BeJMYMH.

MakcumainbpHas padoTa. JloctaTounbie
YCJIOBHUS TEPMOJIMHAMUYECKOTO
paBHoOBecus. DiykTyanuu
TEPMOJMHAMUYECKUX BEIUYUH. ['ayccoB
3aKOH pacrnpeaeneHus ans GIyKTyanuit
OJIHOY BenM4YMHbL. MuHuManbHas padoTa.
QuyKTyalu TeMIeparypbl, 00béMa u
SHEPIUH.

12

7. Pacnipeneniennss @epmu-/Aupaka n
bo3e-Diinmreiina.

Pacnipenenenus @epmu-/lupaka u bose-
Oitnmreitna. OCHOBHBIE
TepMOJIMHAMUYECKUEe BeTnunuHbl. Depmu-
ras npu HyJIEBOW TeMIIepaType.
VYpaBuenue coctosiuusi. ®epmu-ras npu
KOHEYHOM HU3KOM TeMIleparype.
[TonpaBkH K 3HEPTUU U TEMIIOEMKOCTD.
bo3se-ra3 npu HU3KUX TemMIepaTypax.
SIBnenne 603e-KOHICHCAIIHH.

11

8. TenJioBoe u3Jy4yeHue.

TemoBoe n3nyuenue. Pacnipenenenue
[Inanka. TepMOAMHAMUYECKHE BETUYUHBI
JUIS TETJIOBOTO U3ITy4eHHs. 3aKOH
Kupxroga u 3akon Credana-bonplimana.

9. Ten10eMKOCTbh TBEPABIX TeJl.
TennoéMkocTs TBEPABIX TeNl. DOHOHBI.
Teopus Jlebast.

10. BemrecTBo B MArHUTHOM IOJIE.
BemectBo B MaruuTHOM Tosie. @opmyna
JlamxeBeHa 111 HaMarHH4eHHOCTH
KJIaccuueckoro raza. KBantosast Teopust
MarsLeTtusMma. J[naMarauTHBIN U
napaMarHUTHBIA BKJIa/IbI B
HaMarHW4eHHOCTh Ta3a.

11. HenneanbHble ra3sl U ¢pa3oBbie
nepexobl NepBoro poaa.
HewuneanvHble rassl. YpaBHenue Ban-
nep-Baansca. ®a3oBble mepexoibl
nepsoro poja. YpasHenue Knanelipona-
Kiaysuyca. [Tpasuno ['u66¢ca mist
MHOTOKOMIIOHEHTHOW CHUCTEMBI.
®da30BbIC NEPEXO/IBI B MOJECIIN,
OIUCBHIBAEMOU ypaBHEeHHEM BaH-znep-
Baanwca. Kputnueckas Touka.

10

12. Kunetuka. Kuneruueckoe
ypaBHeHue boabumana.
Kuneruka. Kunernueckoe ypaBHeHUE

12




bonbiimana. PenakcanmmonHoe
npuomkenue. H-teopema bonbrmana.
JlokaJlbHO paBHOBECHOE paCIIpPEICIICHHE.

13. Kunernueckne ko3¢ puumeHTs! u 10 4 2 — 3] 4
TepMoO3JIeKTPHYeCKHE SBJICHHUS.
Pacuér ko3 punmentoB nupdysun u
anekTporpoBoaHoctu. Popmyina [pyze.
YacTHble ciiydyad ypaBHEHUN JUIs
TEPMOIJIEKTPUYECKUX SIBJICHHM:
TEIIONPOBOAHOCTD,
3JIEKTPOTIPOBOIHOCTD, 3D PEKTHI
TomcoHna u IlenbTse.

14. Nuddy3nonnbie saBIeHHA. 12 4 2 — 6 6
OCHOBHOE KHHETUYECKOE ypaBHEHUE.
VYpaBuenue DitHmreiina-dokkepa-
[Tnanka. YpaBHeHue DiHIITEHHA-
®oxkkepa-Ilnanka amns 6poyHOBCKOM
yactuubl. Dopmyna DUHIITEHHA 1S
pucnepeun KoopauHatsl. COOTHOLIEHHE
OuHmTeitHa 11 K03 uimeHToB

QG y3un U TOABHKHOCTH. Y paBHEHHE
JlanxeBeHa aJ1s1 OpOYHOBCKOM 4acTUIBI U
€ro aHaJIor B MIEKTPUYECKOM LIETH.
®opmyna HaiikBucra.

B T.4. TeKymuii KOHTPOJIb 2 2 —

[IpoMexxyTouHasi aTTecTalus — IK3aMeH

3.3 Conep:xanue pa3iejoB AUCHUTLINHBI

1. Beenenne. ®a3oBoe npocTpancTBo. MUKPOKAHOHUYECKOE pacinpeaeeHHe.

®dazoBoe npocTtpancTBo. Teopema JInyBmwia. MukpokanHonnueckoe pacrpezaesnenne. CocTosTHIE
TEPMOJIMHAMUYECKOTO paBHOBECUS. DHTpONUs. MaTpulia IiOTHOCTU. Y paBHEHUE SBOIIOLNHN [T
MaTpUIbI IIJIOTHOCTH.

2. Kanonnueckoe pacnpenesenue ['uooca.
Kanonnueckoe pacnpenenenue [ m60ca. Durponus u cBoboHas sHeprus. Pacnpenenenne
Makcaeia.

3. OcHOBHBIE N0J10KeHUSA TEPMOIUHAMMKH.

[TepBoe Hauano TepmoarHaMUKU. OCHOBHBIE TEPMOJMHAMUYECKHE TOTeHIHANbL. OOpaTuMbIe U
HeoOpaTtuMeble nporiecchl. Bropoe Hauano tepmoauHaMuku. TpeTbe Hauano TepMOAUMHAMUKH,
teopema HepHera.

4. Boablioe kKaHOHNYecKoe pacnpeneienue ['udooea.
Cuctemsl ¢ IEpEeMEHHBIM YHCIIOM YacTHIl. bonbiroe kaHoHmIeckoe pacupenencane [ m66ca. Heobxomumeie
YCIIOBHSI TEPMOAMHAMHYECKOTO PABHOBECHSL.

5. KnaccuuecKui HaeaJbHbIii ras.
Knaccuueckuit uneansubiii ra3. Pactipenenenue bonbimana. OCHOBHbBIE TEPMOJUHAMUYECKHE
BEJIMYMHBI JIJIsl uAeabHOTrO raza. YpasHenue Knaneiipona.

6. dayKTyauuu TepMOJIMHAMHYECKHUX BeJIHMYHH.

MaxkcumanbHast pabota. JlocTraToYHbIE YCIOBHS TEPMOANHAMUYECKOTO paBHOBECHs. DIIyKTyaIuu
TEPMOJIMHAMHUYECKUX BEJIMYMH. ['aycCOB 3aKOH pacripeiesieHus Uil QIyKTyalnuid OAHON BETMYUHBI.
MunumManbHas padora. PuyKTyaluu TeMuepaTypbl, 00béMa U SHEPTUH.

7. Pacnipeneniennss @epmu-Jnpaka u boze-JiiHmrTeiina.
Pacnpenenenus @epmu-/upaka u boze-OliHireitna. OCHOBHbIE TEPMOJIUHAMUYECKUE BETUYUHBI.




®epmu-ras npu HyJIeBOU TeMIeparype. Y paBHeHUE cOCcTOsiHUA. DepMu-Ta3 IpU KOHEYHON HU3KOM
temneparype. IlonpaBku k sHEpruu u TEINIOEMKOCTb. bo3e-ra3 npu HU3KKUX TeMiieparypax. SBieHue
003€-KOHICHCALlUH.

8. TemjioBoe U3JIyyeHue.
TermoBoe nsnyuenue. Pactipenenenue [Inanka. TepmoanHamMuyeckue BETMUUHBI JIJIS1 TEILIOBOTO
uznydeHus. 3akoH Kupxroda u 3akon Credana-bonpiimana.

9. Tem10eMKOCTH TBEPABIX TeJI.
TenmnoémkocTs TBEPABIX TeN. DoHoHBI. Teopus Jlebast.

10. BerecTBO B MArHUTHOM I10JI€E.

BemectBo B MarauTHOM noJie. @opmyiia JIaHkeBeHa J1J11 HAMarHUYEHHOCTH KJIACCUYECKOT0 Tra3a.
KBanrtoBas Teopusi Maruetusma. JlnaMarHuTHBIA U MapaMarHUTHBIN BKJIaJbl B HAMAarHM4€HHOCTh
rasa.

11. HemaeaabHble ra3bl U (pa3oBble Mepexo/ibl MEPBOTro pojaa.

HewnpneansHele ra3el. YpaBuenue Ban-nep-Baansca. @a3oBbie nepexo bl IEPBOro poAa. Y paBHEHHUE
Knaneitpona-Knaysuyca. [lpaBuno ['n66ca 1y1st MHOrOKOMIOHEHTHOM cucteMbl. Da30BbIe MePexo/abl
B MOJICJIA, OIIMCBIBAEMOM ypaBHeHHEM Ban-nep-Baansca. Kputnueckas Touka.

12. Kuneruka. Kunernueckoe ypaBHenue boJsibipmana.
Kuneruka. Kunernueckoe ypaBHenue bonbimana. Penakcanronnoe npubmmkenue. H-reopema
bonbumana. JIOkaabHO PaBHOBECHOE pacIpEEICHUE.

13. Kunernyeckue k03(ppuuneHTHI U TEPMOIIEKTPUYECKHE SIBJICHUS.

Pacuér korddunnenton nuddysuu u snexkrpornpoogHoctu. Gopmyna Apyzae. YacTHsie cinydan
YPaBHEHUH IS TEPMOICKTPUICCKUX SBJICHUI: TEIJIOMPOBOHOCTD, JIEKTPOIIPOBOTHOCTD, dPPEKTHI
Tomcona u IlensThe.

14. Nuddy3nonnbie ABIeHUS.

OcHOBHOE KMHETHYECKOE ypaBHEHUE. Y paBHeHue DiiHmTelHa-Pokkepa-I1nanka. YpaBuenue
Ontnmreitna-Pokkepa-ITnanka s 6poyHoBcKoi yactuisl. @opmysa DUHIITEHHA U1 AUCTIEPCUH
koopauHathl. CooTHOLIEHHE DHIITEHA 151 Koad huiireHToB 1udPy3un U MOIBUKHOCTH.
VYpaBuenue JlanxeBeHa 111 OpOyHOBCKOI YaCTHUIIBI U €T0 aHAJIOT B 3JIeKTpuUeckoil nenu. Popmyna
HaiixBucra.

4. Obpa3oBaTe/ibHbIE TEXHOJIOTHHU

1) UreHue neKIuii;

2) COIPOBOKCHUE JICKIIUH HAIMMCAHHEM U BBIBOJAOM (POPMYII, TOCTPOCHHEM TPaHKOB,
M300paKeHNEM PUCYHKOB Ha JIOCKE;

3) MeToIMKa «BOIIPOCHI M OTBETHI»;

4) BBIMOJIHEHUE IPAKTUYECKOTO 3a/IaHUS Y IOCKH;

5) uHauBUIyabHAs paboTa Hal IPAKTHYECKUM 3a1aHUEM,

6) paboTa B mapax HaJl IPAaKTUYCCKUM 33JJaHUEM;

7) paboTa B MaJIbIX IPyIIax HaJ MPAKTHYCCKUM 33 JaHHEM;

8) MeToIMKa «MO3TOBOM HITYpMY.

5. YueOHO-MeTOAMYecKOe o0ecnieueHne, GopMbl OPraHU3aAlMU U KOHTPOJIS CAMOCTOSITeIbHO
padoThI 00y4YaKOIIMXCS

CamocrosarenbHas pabora o0yyaromuxcs MpeanogaraeT U3y4yeHne KOHCIEKTOB JIEKIINH,
BBIJICJICHHBIX DA3EJIOB OCHOBHOM JIMTEPATYPBI, & TaKK€ JOIOJHUTEIBHON JIUTEPaTyphl,
BBIIIOJTHEHUE TPAKTUYECKUX 3aJaHUM, OTBEYAIOIIMX HW3Yy4aeMbIM pa3lenaM JUCLUILIAHBI,
IIOATOTOBKY K IIPOMEKYTOUYHON aTTECTALUU.

IlepeueHp OCHOBHOM M ONOIHUTEIBHON JTUTEPATYPBI Ul CAMOCTOSTEIBHOIO U3YYCHHUS
npuBeJeH HacTosmel Paboueil mporpaMmMbl AUCHUTUINHBL.




KoHTposbHBIE BOIPOCH! 11 TPOMEXYTOUHOM aTTecTaluy, IPUMEphl PaKTUIECKUX
3aJJaHUi TIPUBEACHBI HAacTOs el Paboueil mporpaMMbl AMCHUTUINHBL.

6. DoHJ O1LIEHOYHBIX CpeacTB AJasd l'lpOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JUCHHUIIJIMHE

6.1

Ilepeyennb

KOMIIEeTeHI M i

BBIITYCKHHUKOB

oOpa3oBaTe/IbHOM

NpOrpamMMmbl,

B

(l)OpMHpOBaHHH KOTOPLIX YYYBCTBYET JUCHHUIIMHA, ¢ YKA3aHUEM PE3yJIbTAaTOB Oﬁy‘leHHH

(3HaHWIii, YMeHHil, BJaaeHuii) npuBeaén Boimie (pasgen 2). Huske mpuBeaeHa Tadmua
00pa30BaTeJIbLHbIX [ECKPUITOPOB (OTJIHYHUTEJbHBIX MPU3HAKOB YPOBHEHd OCBOEHHS

KOMIIeTeHI[1 i)
MHanKaTo OLHEHKA CPOPMUPOBAHHOCTHU KOMIIETEHIIUN
pbI
KOMIETEHI [Tmoxo Heynosets | Vossersoput Xopoo Ouenp OTINYHO IIpeBocxonno
un OpUTENILHO €JIbHO XOpOILOo

3Hauusa |OrcyrctBue |YpoBeHb MunumansHO |YpoBeHb YpoBeHb YpoBeHb YPOBEHb 3HAHUM
3HAHUU 3HAHUH JIOIyCTUMBIA |3HAHUM B 3HAHUU B 3HAHWUH B B 00BEMeE,
TEOPETHIECKO |HIDKE YPOBEHb o0Beme, o0Beme, o0BeMe, [TOJTHOCTHIO
ro MaTepuana |MHUHUMAJbH |3HaHUM. COOTBETCTBYIO |COOTBETCTBYIO [TOIHOCTBIO COOTBETCTBYIOIIIE

BIX Jonyeno oemM oemM COOTBETCTBYIO [M mporpamme
WU TpeOOBaHMIA. |MHOTO porpaMme mporpamMMe  |mem [1OATOTOBKH,
Nmenn HETPYOBIX MOATOTOBKU. |MOATOTOBKU. [mporpamme 100, BO3MOKHO,
HEBO3MOXXHOC |MeCTO OIIHNOOK. Honyuieno Honyuieno MOATOTOBKH, [[IPEBBILIAIOIIEM
Tb OLICHUTH rpyOsIe HECKOJIBKO HECKOJIBKO IOy LLIEHbI ee. bes ommoboK.
MIOJIHOTY OIINOKH. HETPYOBIX HECYILECTBEHH [0/IHa-/IBE
3HAHUH OIHNOOK. BIX OMIMOOK. [HECYIIECTBEHH
BCJIEACTBUE BIX OIIMOKH.
OTKa3a
o0ydaroreroc
sL OT OTBETA.

Vmernus |Orcyrcteue |Ilpu [Tponemonctp [IIpogemonctp |IIpomemonctp [[IpoaemoncTpu|lIponemoncTpupo
MUHHMAJIbHBIX | peIIeHUH HPOBAHBI UPOBAHBI BCE |MPOBAHBI BCE [pOBAHBI BCE  |BaHBI BCE
yMeHui CTaHIAPTHHI |OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE

X 3a/1a4 YMEHHS. YMEHHS. YMEHHS. YMEHUS, yMeHus. PerieHsl
WA W/1u Pemenst Pemens! Bce  |Pemensl Bce  [pemeHsl Bce  [Bce OCHOBHbIE

BBINIOJIHEHHUH | THIIOBBIE OCHOBHbIE OCHOBHbIE OCHOBHBIE 33291 W/ AIH
HEBO3MOXXHOC |CTaHAapTHBI [3a1auu ¢ 3a/1a4u ¢ 3a/1a4u ¢ 3a1a4u C BBITIOJTHEHBI BCE
Tb OLIEHUTh X HerpyObIMH  |HErpyOBIMH ~ |HEKOTOPBIMH  [OTAENBHBIMH  [IpakTHYecKHe
Haju4uue MPAKTHIECK |OMHOKaMU omudKaMu HEJ0YeTaMH |HECYIECTBEHH [3aaHusl, B
YMEHUH HX 3aJaHUH |u/mim H/unu H/unu BIMU [10JIHOM 00BEME
BCIEACTBUE  |HE BBITTOJTHEHB!  |BBIIIOJTHEHBI  |BBITONTHEHBI  |HEJOYeTaMH  [0e3 HeJOYETOB.
OTKa3a MIPOAEMOHCT |BCe BCE BCE W/ TITH
00y4aroImeroc |pupoBaHbl  |MPaKTHYECKHE |IPAKTHIECKHE |[IPAKTHYECKHE [BBITOIHEHBI
g 0T OTBETAa. |OCHOBHBIE |3aJaHWA, HO  |3aJaHUS, B 3aaHus, B BCE

YMEHHSI. HE B [TIOJTHOM  |TIOJTHOM MIOJTHOM MPaKTHIEeCKHe

Nmenu oOBeMe. o0beMe, HO o0beMe, HO 3a7aHuUs B

MeCTO HEKOTOpBIE C |HEKOTOPBIE C  [MOIHOM

rpyOsIe HeJo4YeTaMd. |HeOGonbmmMK [oOBeMe.

OIINOKH. HEJ0YETAMM.

HaBpiku |OtcyrctBue |(IlIpu Nmeercs ITpomemonctp |IIpoaemonctp ([IponemoncTpylIponemoHCcTpHpO
(BameHs)|B1aAeHuA peuieHuu MUHUMAJIbHBIH | KPOBaHbI HPOBaHbI [pOBaHEI BaH TBOPUYECKUI

MaTepHalioM |cTanmapTHbI |Habop 0azoBble 0azoBble HABBIKYM [IPU  [moaxon Kk

X 3a7a4 HABBIKOB JJISl |HABBIKW NPU  |HABBIKW MPU  [pelIeHUH [peIeHII0
i n/uim peleHus peleHnu peleHnu HeCcTaHAapTHBI |HECTaHAAPTHBIX

BEITIOJTHEHHH [ CTAaHAAPTHRIX |CTAHOAPTHBIX |CTAHAAPTHBIX (X 3a7ad /WM [3a7ad W/HiTn
HEBO3MOXXHOC |CTaHAApTHBI |3a1ay /WM  |3a1a4 W/WIK (33734 W/Wik  |BBINOJIHCHUH |BBITIOJHCHUIO




Tb OLICHUTH  |X BBITIOJTHEHNS |BBINOJHEHWN |BBIIONHEHWH [HECTaHIApPTHBI [HECTAHJAPTHBIX
HaJ4gue MPAaKTHYECK |CTAHAAPTHBIX |MPAKTHYECKUX |[IPAKTHYECKUX [X MPAaKTHYECKUX
HaBBIKOB UX 33JaHUH |[IpaKTHUYECKUX |3alaHuil C 3amaHuii 0e3  [MpakTHYECKUX [3amaHuil.
BCJIEICTBUE HE 3aIaHAN C HEKOTOPBIMH  |OIIMOOK U 3amannii 6e3
OTKaza MIPOJIEMOHCT |HEKOTOPHIMH |HEOYETaMH. |HEIOYETOB.  |OIIMOOK M
00y4Jaromeroc |pupoBaHBl |HENIOYETAMH. HEIOYETOB.
s 0T oTBeTa. |0a3oBbIe
HaBBIKH.
HNmenn
MECTO
rpyOble
OIITNOKH.
Xapaxktepuc|Komnerennusa |Komnerennu |Chopmuposan | Chopmuposan | Chopmuposan [Chopmuposan |Chopmupopan-
THKA COBEpILICHHO |5 HE HOCTb HOCTb HOCTb HOCTb HOCTB
cpopmupos [He cOopMHpPOBa | KOMIICTEHIINN |KOMIICTEHINU |KOMIETEHINHN [KOMIETCHINH [KOMIIETCHIIH
anHocTH | SPOPMEpOBaH [Ha. COOTBETCTBYET | B IIEIIOM B IIEJIOM [IOJHOCTBIO  [IPEBBIIACT
KoMmeTer |2 HMGIOEL[I/IXC?[ MHUHUMAJIbHBI |COOTBETCTBYET [COOTBETCTBYET [COOTBETCTBYET [CTaHAAPTHBIE
OTCyTCTBYIOT |3HaHHUIA, M TpeboBaHUAM, |TpeOOBaHUAM. [TpeOOBaHUSIM. [TpeOOBaHMUS.
HH 3HaHMA, YMEHUH, TpeOOBaHUSIM. |HO €CTh Nmeromnxest  [Umeromuxcst  [Mmeromuxcst
YMEHHUH, HaBBIKOB HNmeromuxcst  |HEAOYETHI. 3HAHUM, 3HAHWI, 3HaHUM, yMEHUH,
HaBBIKH, SIBHO 3HAHUH, Nmeromuxcsa  |ymMeHUH, YMEHMUI, HAaBBIKOB B
HEOOXOAMMbIC |HeJ0CTaTOuH |yMEHHH, 3HaHUH, HaBBIKOB B HaBBIKOB B [OJTHOW Mepe
JUTSL peLeHUsT |0 JUIst HaBBIKOB B YMEHUI U LeJIoM MOJIHOW Mepe  [mocratouHo 1uis
MPaKTHYECKUX |peLICHUs eJI0M HaBBIKOB B JIOCTaTOYHO  |IOCTaTOYHO  |IPUMEHEHUS
(mpodeccrona [mpakTHyeck |HOCTaTOYHO — |Henom JUIS PETLICHUS  |IUIsl PELICHUs]  [TBOPYECKOTO
JIbHBIX) 3a/1a4. |HUX JUIS PEILICHUST |OCTaTOYHO  |CTAaHAAPTHBIX |CIIOMXKHBIX MOAX0/a K
(mpodeccuo |MpaKTHYECKUX | AU pELICHUs | IPaKTHYECKUX [MPaKTUYECKUX [PEIICHUIO
HanmbHBIX)  |(mpodeccuona |mpaktiueckux |(mpodeccrona |(mpodeccuoHa [CroxHbIX
3amad. JBHBIX) 337124, |(mpodeccrona |JIpHBIX) 3a1a4. [TBHBIX) 3a1a4. [IPaKTHISCKIX
HO TpeOyeTcs |TBHBIX) 3314, (mpodeccronaIbH
JIOTIOJTHUTEINBH [HO TpeOyeTcst bIX) 3a]1a4.
asi MPaKkTHKa | JIOTMOJHUTENLH
o asi MpaKkTUKa
OOJIBIIMHCTBY O HEKOTOPHIM
npakTHYeCKuX |npodeccuoHat
3amad. bHBIM
3a7a4am.
6.2 Onucanmne MIKAJ OLeHUBAHUSA
[IpomexxyTouHoi  arrecranuen s JUCHUIUIMHBL  «CTaTucTHYeckass (u3uka u

TEPMOJUHAMUKA) SIBIISETCS 3a4eT U SK3aMEH.
ITo wroram 3auera BbICTaBIAIOTCA oOLEHKH «He 3aureHo» (o3Hadaer OTCyTCTBHE
aTTectaluu) WiIH «3auyTeHo» (O03Ha4yaeT MPOXOXKJIEHUE IMEpPBOro HdTana MPOMEXYTOUHOU
aTTecTalluu — 3a4yera). B ciaydae npoxoxaeHus 3ayeta 00yqaroluiics 10MycKaeTcss KO BTOPOMY
ATary NPOMEXYTOUHOM aTTecTally — HK3aMEeHY.
ITo uroram sk3aMeHa BBICTABIISIETCS OLIEHKA 10 ceMHOaTbHON miKane: oreHkH «Ilimoxo»
u «HeynoBneTBopuTEIbHO» 03HAYAIOT OTCYTCTBUE aTTECTALIUU, OLICHKH « Y TOBJIETBOPUTEIHHOY,
«Xopouo», «Ouenp xopomo», «OTandHo» U «IIpeBOCX0aHO» BBICTABIAIOTCS MPU YCIEHIHOM
MIPOXOKICHUH aTTECTAIUH.

6.3 Kpurepuu u npoueaypbl OLeHHMBAHUSI Pe3yJbTATOB O0y4YeHHs] MO AUCHUILIUHE,

XapaKTepu3yIIMX 3Tanbl (opMUpPOBaAHUA KOMIIETEH UM

Jlis ouleHMBaHMSI PE3yJIbTATOB OOYy4YEHMs] B BHJE 3HAHUI MCIONB3YIOTCA CIEIyIOIIHNe
MPOLIEAYPHI U TEXHOJIOTUU:

WHIMBHIyaIbHOE coOecemoBanme (TPOMEKYTOUYHAS aTTeCTaIlns).




KoHTponbHBIE BOMPOCH! A1 MHAMBHIYAJIbHOIO coOECelOBaHMs NPEACTaBIECHbl B HACTOALIEH
Paboueii mporpaMMbl JUCIUTIIMHEI.
JUis oueHuBaHMSA PE3yNbTaTOB OOY4YeHMs] B BHUJE YMEHHMH M HABBIKOB HCIOJIb3YHOTCS
CJIELYIOIIHE IPOLEAYPBI U TEXHOJIOTHU:
e  BBINOJIHEHUE IPAKTUYECKUX 3aJJaHUM (TEKYIIUHA KOHTPOJIb, IPOMEXYTOUHAsl aTTECTALIMS).
IIpuMepsl NpakTHUYECKUX 3a4aHUM Ul NPOBEACHUSA TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOMN
aTTeCTallly MPEACTaBICHbI B HacTosmel Paboueil mporpaMmbl IUCIUTIIAHBL.

Kpurepusimu onieHMBaHUS Ha 3a4ETE SIBJISIOTCS HAIMYUE YMEHUN U BJIAJICHUN (HAaBBIKOB),
IepEeUYMCIICHHBIX B HacTosell Pabouell mporpaMmbl AucuuIuinHbl. KpurepusMu olleHUBaHMs HA
9K3aMEHE SABJISIIOTCA TOJIHOTA 3HAHUM, HAJIMYME YMEHUH U BJIaZIeHUH (HaBBIKOB), IEPEUNCIEHHBIX
B Hacroseil PaGoueil mporpaMmbl TUCIUITIIUHBL.

«He 3auTeHo» — oOyuarmuiics HE MOKa3al MUHUMAJbHO JONYCTHUMbIH YpOBEHb YMEHUU U
HABBIKOB BBIIIOJIHEHUS IPAKTUYECKUX 3aJaHUMH;

«3auTeHo» — O6yanOIHHﬁCH YCIICMIHO ITOKa3aJl YMCHUS U HABBIKW BBIITOJHCHHUSA MPAKTUYCCKUX
SaﬂaHI/Iﬁ 06a3oBoro YPOBH: CIIOKHOCTH,

«ILmoxo» — O6y‘lﬂIOH.IHI>iC5[ HC IPOACMOHCTPHUPOBATI HHKAKHX 3HaHUH 00 OCHOBHEBIX
TCOPCTUYCCKUX pas3aciax KypcCa, HEC II0Ka3aJl HUKAKHUX YMeHI/Iﬁ N HaBBIKOB BBbIIIOJITHCHHUA
IMPAaKTUICCKUX 3aI[aHPII>i;

«HeynoBJjieTBOPUTEJILHO» — O0Oydaroluiics He MPOJEeMOHCTPUPOBAN TPEACTaBIECHUS 00
OCHOBHBIX TEOPETHYECKHX pa3zeliax Kypca, HE IMOKa3aJl MUHUMAIbHO JOIYCTHMBIA YpPOBEHb
YMEHUI U HAaBBIKOB BBIITOJIHEHUS IIPAKTUYECKUX 3aaHUN;

«Y10BJIETBOPUTEJIBHO» — OOYyYarolMiics MPOJAEMOHCTPUPOBAT U3TOKEHUE (OPMYIUPOBOK
OCHOBHBIX TEOPETHUUECKHUX MOJIOKEHUH Kypca 1 YCIIENTHO TTOKa3aJl YMEHUSI ¥ HaBBIKH BBITIOJTHEHHS
MPAKTUYECKHX 3aJJaHIi 0a30BOTO YPOBHSI CIIOKHOCTH;

«XOpOII.IO» - 06yqa}01111/1171051 IpOACMOHCTPHUPOBAI CBsA3HOC H3JI0KCHHUC OCHOBHBIX
TCOPECTUICCKUX MOJIOKECHUHN KypCa MW YCICIIHO IIOKasaJl YMCHHA W HABBIKU BBIIIOJHCHUSA
CTAaHAAPTHBIX NPAKTUICCKUX SaﬂaHHﬁ;

«O4eHnb Xopouio» — O6y‘-I€lIOH.IPIfICH IPOACMOHCTPHUPOBAJ CBA3HOC U3JIOKCHHUC MTPAKTUYCCKUBCEX
TCOPETUYCCKUX MOJI0KESHUH KypCa W YCICIIHO IIOKa3aJl YMCHHA W HABBIKK BBIIIOJIHCHUSA
CTAaHAAPTHBIX NPAKTUICCKUX 33.)13.HI/II71;

«OTINYHO» — 06yanOH_[PII>'IC}I MMPOACMOHCTPHUPOBAI CBA3HOC H3JIOKCHUC BCCX TCOPCTHYCCKUX
MMOJIOKESHUH KypcCa 1 YCIICHIHO MMOKa3aJl YMEHUSA U HABBIKW BBIIIOJTHCHHUSA IMPAKTHYCCKUX SaﬂaHI/Iﬁ
IOBBIIIICHHOT'O YPOBHSA CJIIOKHOCTH;

«IIpeBocxomHo» — oOydaromMiics MPOJAEMOHCTPUPOBAJ YpPOBEHb 3HaHUM B 00beMe,
MIPEBBILIAIOIIEM CTAHJAPTHYIO MIpPOrpaMMy MOATOTOBKH, M IMPOJEMOHCTPUPOBAI TBOPYECKHI
MIO/IXOJ1 K BBIMOJHEHUIO MPAKTUYECKUX 3a/IaHUH MTOBBIIIEHHOTO YPOBHSI CJIOKHOCTH.



6.4 TunoBble KOHTPOJbHbIE 3aJaHUSI WIM MHbIe MaTepUAaJibl, HeOOX0AMMBbIe /sl OLEeHKH
pe3yJbTAaTOB 00y4eHHUs, XapAKTePU3YIOIINX 3Tanbl GOPMHUPOBAHUA KOMIIeTEHUHH U (1JIH1)
AJISl UTOTOBOT0 KOHTPOJIsI chOPMHPOBAHHOCTH KOMIIETEHIIUH

6.4.1. Ilpu npoBeaeHUH 3K3aMeHa OOYYAIONMIMMCS MPEATIATaloTCs CISAYIONNE KOHTPOJILHBIC
BONPOCHI, OXBaThIBAIOIIME MporpamMMmy JAUCHUIUIMHBL «Cratuctudeckas (Gusuka U
TEPMOJIUHAMUKAY:

®dazoBoe npoctpancTBo. Teopema JlnyBusist. MUKpOKaHOHMUYECKOE paclpeIeieHueE.

CocrosiHre TEpMOJIMHAMHYECKOTO PABHOBECHS. DHTPOIIHSL.

Martpuna mioTHOCTH. Y paBHEHUE 3BOTIOLNHN ISl MATPULBI INIOTHOCTH.

Kanonunyeckoe pacnpenenenue I'u606ca. DuTponus u cBoOO HAS SHEPTHUS.

Pacnpenenenne Makcseina.

ITepBoe Hauano TepMoAUHaMUKH. OCHOBHBIE TEPMOIMHAMUYECKUE TOTEHIHAIIBI.

OO6patumbie 1 HeoOpaTUMBIE Mpolecchl. Bropoe Havano TepMoanHaMUKH. TpeTbe

HayaJio TEpMOJMHAMUKH, TeopeMa HepHcTa.

8. Cucremsl C IepeMeHHBIM YUCIIOM YacTull. bobioe KaHOHUYECKOE paclpeieiieHne
['uG6ca.

9. Heo0xoauMmeie yCIOBUSI TEPMOAMHAMUYECKOTO PABHOBECHS.

10. Kimaccuueckwii naeanbHblii ra3. Pacnpenenenue boiabpimana.

11. OcHoBHBIE TEPMOIMHAMUYECKUE BETMYNHBI JISl HI€ATHHOIO Ta3a. Y paBHEHHE
Knaneiipona.

12. MakcumanbHas padora. JloctarouHble yClIOBUS TEPMOAUHAMUYECKOTO PABHOBECHSI.

13. ®nykTyanuu TepMOIMHAMUYECKIX BEIMYHUH. [ ayCcCOB 3aKOH pacripeaereHus 1is
¢aykTyanuii OaHOM BETHMUUHBI.

14. MunumansHas padota. Gaykryanuu Temneparypsl, 00bEMa U SHEPTUH.

15. Pacnipenenenus ®epmu-upaka u boze-DitHmTeiina. OcHOBHbIE
TEPMOJMHAMHYECKHE BETUUYHUHBI.

16. ®epmu-ras npu HyJIeBoM TeMIiepaType. Y paBHEHHE COCTOSHUS.

17. ®epmu-ra3 npu KOHEUHON HU3KOM Temmneparype. [lonpaBku k s3HEpruu u
TEIUIOEMKOCTb.

18. bo3e-ra3 npu HU3KKUX TeMmepaTypax. SIBieHne 603e-KOHICHCAIINH.

19. TermmoBoe nznyuyenne. Pactipenenenue [Tnanka.

20. TepmoauHaAMHUYeCKHE BETMUUHBI ISl TEIUIOBOTO U3MydeHus. 3akoH Kupxroga u
3akoH Credana-bonbimana.

21. TennmoémkocTtb TBEPABIX Ten. Teopus [ebdas.

22. BemiectBo B MarauTHOM T10J1e. @opmyiia JlaHkeBeHa JIsi HAMarHHIeHHOCTH
KJIACCHUYECKOT'0 Ta3a.

23. KBanToBas Teopust MaraeTn3ma. JlnaMarHuTHBIA U TapaMarHUTHBIN BKJIaIbI B
HaMarHWYEHHOCTB Ta3a.

24. HeuneanbHble ra3pl. YpaBHeHue BaH-nep-Baanbca.

25. ®a3oBble nepexoispl nepBoro poja. YpasHenue Knanelipona-Knaysuyca. [Ipasuio
I'm60ca 11t MHOTOKOMITOHEHTHOM CHCTEMBI.

26. ®a30Bble Nepexo/Ibl B MOJIENH, ONMChIBAeMOi ypaBHeHHeM Ban-nep-Baanbca.
Kputnueckas Touka.

27. Kuneruka. Kunernueckoe ypasuenue bonbiimana. PenakcarnimonHoe npuOiImkeHue.

28. Kunernka. H-teopema Bonsiimana.

29. Kunetnka. JlokallbHO paBHOBECHOE pacpe/ieieHHe.

30. Kuneruka. Pacuér xoaddunmentos nuddysun u snekrpornpoBoanoctu. opmyna
Hpyne.

31. YacTHble cityyau ypaBHEHHUH JI TEPMOIJICKTPUUECKHUX SIBIICHUM:

TEIUIOPOBOAHOCTb, 3JIEKTPOIPOBOAHOCTD, 3P dexTs Tomcona u IlenbThe.

NoakowdE



32. Ilnddy3uonnsie apneHns. OCHOBHOE KWHETHYECKOE YpaBHEHHUE. Y paBHEHUE
Oitnmreitna-dokkepa-Ilnanka.

33. Ypasuenue DitHmrelina-Dokkepa-Ilnanka s 6poyHOBCKOH YacTuilbl. DopMyna
OWHIITENHA U1 [ucnepcuu KoopAauHatsl. COOTHOLIEHHE DUHIITENHA [T
ko3 urmentoB A y3un U MOIBUIKHOCTH.

34. Ypasuenue JlamxeBeHa /uiss OpOyHOBCKOM YaCTHIIBI U €70 aHAJIOT B 3JICKTPUIECKOM
uenu. ®opmyna HalikBucra.

6.4.2. Ilpu npoBegeHnH 3a4eTa 00yJaroUMCs MIPearaloTcs CieIyore BOIPOCHL:

MHUKpOKaHOHHYECKOE paclipeieieHue, BbIUUCiieHHe (ha30BbIX 00BEMOB.
Kanonnueckoe pacnpenenenue 'n60ca.

bosbioe kaHoHMUeckoe pacnpeneneHue ['mooca.

TepMonnHaMuKa U€aIbHOTO Ia3a, IPOLECCHI C UICAIbHBIM Ta30M.
@OnyKTyali OCHOBHBIX TEPMOJMHAMUYECKUX BEJTUUUH.

Pacnipenenenust @epmu-/lupaxa u boze-Ditnmreitna. @epmu-ra3 npu HyJIeBOM
TeMmIeparype.

TemnoBoe uznydenue, pacnpenenenue [lnanka, 3akon Credana-bonpnmana.

8. Kunernueckoe ypaBHeHue bosbiiMaHa B peakcaliliOHHOM IPUOIHKEHUH.

ogakrwdE

~

6.4.3. Ilpumepbl MpaKTUYECKUX 3alaHUM AJISl MPAKTUYECKUX 3aHATUH, CAMOCTOSATEIbHON
paboThl 00YYAOIINXCS, MPOBEJACHUS TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTECTaIUH:

o o . 4
1. Haiitn asoBblif 00BEM JUIs dYacTHIBI C 3aKoHOM jucrnepceun E = ap®,
Haxozsencs B 00béme V.

2. Onpenenuth M HadepTUTH (a30BYI0 TPAEKTOPHMIO JJI YAaCTHIBI C 3apsaioM —(q;,
JIBIDKYIIYIOCS B TOJIE APYTO#, HEMTOBIKHOMN 3apsHKCHHOW YacTHUIIBI ¢ 3apsiaoM (5
.HaganbHO€ paccTossHHE MEX Iy YaCTULIAMHU Tp , HA4aJIbHAs CKOPOCTh PABHA HYIIIO.

3. Jlokasatk, 4T0 s CIy4aHON BenuuMHbl X ¢ 3aKOHOM pacmpeneinenus O(X)

BEPOSTHOCTb COOBITHUS, IPU KOTOPOM X OKa)KeTCs OOJIbIIe HEKOTOPOro 3Ha4eHus a,
YJIOBIICTBOPSCT HCPaBCHCTBY YeOb1éBa W(X > a) < X / a2, rae
— oo

— 2
x2 = [ x?p(x)dx.

4. OHpCIleJ]I/ITB CPCOHIOI0 SBHCPrUuro E U OTHOCUTCIIbHYIO CPCAHCKBAAPATHUYHYIO

duykTyamuio ——— A/ KBAHTOBOT'O OCLIMILIATOPA ¢ ypoBHsAMH 3Heprun E, =hon,

E

HaXOMAIIErOCs B KOHTaKTe C TEPMOCTATOM INpH Temreparype | . Kak Beirsasr
pe3yIbTaThl B Ipesiene BhIcOkuX Temmepatyp KT >> i ?

5. Onpenemuts y6buts HTpormn AS u mucmepcmio A@? yrma oTknoneHus (depes

BBIYKCIIEHHE MUHUMAJIBbHOM paboTsl AR ), BosHMKaromIel npy caMONpoOr3BOJIBLHbIX

MaJIbIX KoneGanusax ¢ ammuutyaoil @ <<1 maremarnueckoro mastnuka mmans | ¢

rpy3oM Maccel M B mosie cuutbl TsokecTd § mipu Temmepatype tepmocrara | .
6. PaspexeHHBI Ta3 HaXoOMTCA B COCyJle NpU JaBleHMH [0 W Temmeparype | .

Ompenemuts ckopocts ucteuenns raza Uout = —C0N |[dt B Bakyyme wepes



HeOONBIIOE OTBEPCTUE MIIOMAIM S MPH MAKCBEIOBCKOM PaCIpPENeIEHUH MOJIEKYI
rasa 1o ckopoctsM. Bocmnosiab30BaThCsi COOTHOIIEHHEM (OOBICHUB €ro (pu3ndeckuit

3/2 v2
CMBICT): —dN=dt-n-S-|( m \l TUx d ux Te_z%wdw, rme N ecth

\ 27KT )

KOHICHTpAaus MOJICKYJI I'a3a.

0 —0

Haiitu LOEHTP TAXKECTU ZgTon6a HACaJIbHOI'0 rada B OJHOPOAHOM IT0JIC TAXKECTH, €CIIU

HN3BCCTHBI YCKOPCHHUEC CBO60,Z[HOFO nmaacHus gJ, Macca MOJICKYJIBI ra3a M, TeMIeparypa
T.

Jloka3aTh, 4TO U30TepMa HE MOXKET JBAXbBI Mepeceyb anuadary. Bocmoiap3oBaThCs
METOJIOM pacu€ra pabOThl TpH KPYrOBOM TIPOIECcCe, IMOCTPOSHHOM Ha ydYacTKax
U30TEpPMbI U aanabaThl, MEPECEKAIOIIUXCS MO MPEANOI0KEHUIO B JABYX Pa3IUYHBIX
TOuKax A n B.

m(v?)
HaiiTu cpenHioro kuHeTHdeckyto osHepruto (E)= 5 M Hanbosee BEPOSTHYIO

sHepruto E = my? , TII€ \/0 €CThb TOYKAa MAaKCUMyMa pacnpeneneHus Makcsemia 1o
° 2
MO,Hy'J'I}IM CKOpOCTeﬁ JJIA nACAJIbHOI'O Ira3a.

10.N wactun wmpeansHoro rasa sanumaror o0béM V. Ilpoucxoaut QuykTyanus, B

11.

12.

13.

14

pe3yiabTaTe KOTOPOW BCe dYacTHIBI Ta3a coOupatorcss B 00béme V/2. Haiitu
BEPOATHOCTH TaKOU (DIyKTyaIuu.

Haiitn pacnpenenenue BepostHocteit W(wq, w4, w3, ) nms yriossix ckopocreii

BpalICHUs MOJICKYJIbl B OTCYTCTBUU BHCIIHUX moJiei Ipu TEMIICpAType T , CCIIN eé

z
Iy ewy

faf‘-’g
KHHeTHYecKasl dHeprus € = . +

z
I w3 +
2 , TOC ‘I12 3 - TJIaBHBIC MOMCHTHI

2

MHEPIIHH.

Yactuupl, 0OJaNalONIME CIMHOM % W MArHUTHBIM MOMEHTOM [ HAXOIATCS B
MIOCTOSIHHOM MAarHUTHOM Tiosie /. CumTasi, 4To SHEPTHs YACTHIIBI B MATHUTHOM IIOJIE
JUIS IAPAJUIENBFHOTO C MATHUTHBIM TOJIEM CIIMHA TAETCS 3€EMAHOBCKUM CIIAraeMbIM
£4 = £y — WH, a npu antunapannensHom - £, = &5 + UM, rue £5 ectb sHeprus B
OTCYTCTBHM MATHHTHOTO TIOJS, HAiTH OTHOmeHWe 14/, wmcma wactw ¢
TNapauIeNbHBIMU U AHTHITAPAILIENBHBIME CIIMHAMY TIPU TeMmeparype 7.

Haiitu usmenenue sutponuu tena AS npu ero pacumpennn na AV (Bpmonnsercs

AV
YCJIOBUC ? << 1) IIpH MOCTOSTHHOM NABJICHUH . C‘-II/ITaTDDI/BBCCTHLIMI/I TEIIOEMKOCTh

av
, TernIoBoit keybduuMenT pacimpenns (E) , U BBIPAXEHHE JUIS DHTPOIUU
P
uneansaororaza S = —NkInP + N Cp InT.
E

.Honyunts ypaBuenue coctosuus PV = 3 /W MOJHOCTBIO BBHIPOJKIEHHOTO (T=0)

3IEKTPOHHOTO yIbTPAPEIATHBUCTCKOIO ra3a ¢ 3aKOHOM JUCIIEPCHH £(p) = ¢p-



15. Haiitu TtemnoéMkocTs omHoro mias N 4YacTHIl MAEaabHOro Tra3a, HaXOMAIIUXCS B
OJIHOPOJIHOM TIOJI€ TSDKECTH BHYTPHM ULMJIWHApPA C IUIOIMIAJbI0 OCHOBAaHHS S, ¢
0ECKOHEUYHO BBLICOKUMU CTEHKAMH.

16.Haiitu coBepmraeMyt0 HajJ HACAIbHBIM Ta3oM pabOTy W KOJMYECTBO TeEIUIa,
TOJIy4aeMoe UM TIPU CKaThu oT oobéMa ¥y 10 o6wvéma V;  npu mommrpormueckom
npouecce PV"™ = a.

17. BeisecTu pacnpenenenue boblMana JUis IIIOTHOCTH HEATBHOTO Ia3a BOJHOPOIHOM
nojie TSKECTH M3 KHHETHYECKOTO YpaBHEHHMS, IpeHeOperas CTOJKHOBEHUSAMU
MOJIEKY/L.

18.Jlna raza Ban-jnep-Baanbca HallTH H3MEHEHHE TEMIEPATyphl NPM PACHIMPEHHH B
BaKyyM oT 06béMa V; 1o oonéma 15,

6.5. MeToguyeckue MaTepuaJbl, onpeaeisone Nnpoueaypbl oleHuBAHMS.

1. Tlonoxenue «O TpPOBEAECHUH TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U TMPOMEKYTOUHON
arrectanmu odyvaromuxcs B HHI'V», yrBepsknenHoe npuka3zom pekropa HHI'Y 0113.02.2014
Ne55-O/1.

2. Iomoxxenne o (OHIE OLEHOYHBIX CPEICTB, YTBEPXKICHHOE Mpuka3zoMm pekropa HHIY or
10.06.2015 Ne247-O/1.

7. YueOHO-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecrieyeHue I CHMIIJIMHbI

a) OCHOBHas JuTeparypa:

1. JL.A. Jlannay, EM. JInpmun. — Teopernueckast ¢usuka. T. 5. Cratuctuueckas
¢uznka. Yactes 1. — M.: Hayka. — 1976. — 584 ¢. ®onx @b HHI'Y, 20 k3.

http://www.lib.unn.ru/php/details.php?Docld=430424.

2. JLJ. JTarnay, E.M. JIudpmm. — Teopernueckas ¢pusuka. T. 10. dusndeckas
KMHETHKA.

(M.: Hayxka. — 1979. — 527 c. ®oug ®b HHI'Y, 29 5k3.

http://www.lib.unn.ru/php/details.php?Docld=72315;

M.: DUBMATIIUT. — 2001. — 536 c. ®onx @b HHI'Y 3 7k3.

http://www.lib.unn.ru/php/details.php?Docld=46230)

3. B.I'. Jleuu. — Kypc teopernueckoii ¢pusuku, Tom |. — M.: Hayka. — 1969. — 910
c. ®oux ®b HHI'Y, 20 k3.

http://www.lib.unn.ru/php/details.php?Docld=72316.

4. Jlesuu B.T'., Bnosun 10.A., Msamnun B.A. — Kypc teopetnueckoii ¢pusuku, Tom
[1. — M.: Hayka. — 1971. — 936 ¢. ®oug ®b HHI'Y, 20 k3.

http://www.lib.unn.ru/php/details.php?Docld=72317.

5. A.C. Tapesckuii, B.Il. Mopo3oB. — COOpHUK 3amad MO TEPMOJUHAMUKE W
craructryeckoi ¢pusnke. — H. HoBropoa: M3narenscteo HHI'Y. — 2012. — 91 ¢. ®oung @b HHI'Y,
40 k3.

http://www.lib.unn.ru/php/details.php?Docld=494059.

6. COopnuk 3a1au o teopernyeckoit pusuke (aBropsl JL.I'. I'peuxo, B.M. Cyrakos,
0.®. Tomaceuu, A.M. @enopuenko). — M.: Beicmias mkona. — 1972, — 336 c. — ®oug @b HHI'Y,
20 2K3.

http://www.lib.unn.ru/php/details.php?Docld=72328.

0) JOMOJIHUTENBHAS TUTEpaATypa:
1. A.N. ArcenbMm. — OCHOBBI TEPMOJWHAMUKH W CTaTUCTUYECKOW (U3MKU. — M.:
Hayka. — 1973. — 423 c. ®onxg @b HHI'Y, 12 3k3.


http://www.lib.unn.ru/php/details.php?DocId=430424
http://www.lib.unn.ru/php/details.php?DocId=72315%3B
http://www.lib.unn.ru/php/details.php?DocId=46230)
http://www.lib.unn.ru/php/details.php?DocId=72316
http://www.lib.unn.ru/php/details.php?DocId=72317
http://www.lib.unn.ru/php/details.php?DocId=494059
http://www.lib.unn.ru/php/details.php?DocId=72328

http://www.lib.unn.ru/php/details.php?Docld=241568.

2. SLIL. Tepneukwmii. — Ctaructuueckas ¢usuka. — M.: Beicimas mkona. — 1973. —
278 ¢c. ®oug ®b HHI'Y, 9 sk3.

http://www.lib.unn.ru/php/details.php?Docld=241592.

3. W.I1. bazapoB. — Tepmonunamuka. — M.: Beicimas mkona. — 1991, — 375 ¢. ®onp
®b HHI'Y, 15 3ks.

http://www.lib.unn.ru/php/details.php?Docld=430195.

4. P. Ky6o0. — Cratuctuueckas mexanuka. — M.: Mup. — 1967. — 452 c. ®ong Ob
HHI'Y, 12 3ks3.

http://www.lib.unn.ru/php/details.php?Docld=240644.

5. P. Ky6o0. — Tepmogunamuka. — M.: Mup. — 1970. — 304 ¢. ®oun ®b HHT'Y, 15
IK3.

http://www.lib.unn.ru/php/details.php?Docld=353901.

6. 1O.b. Pymep, M.III. PeiBkuH. — TepMmoauHamuka, cratucTudeckas (u3MKa U
kuHetuka. — M.: Hayka. — 1977. — 552 ¢. ®ong ®b HHI'Y, 18 k3.

http://www.lib.unn.ru/php/details.php?Docld=78042.

7. 3amaun Mo TepMOJUHAMUKE U cTaTUCTHUYecKOl (usuke, mox pen. I1. JlanacOepra;
nep. ¢ auri. nox pea. U. I1. bazaposa. — M.: Mup. — 1974. — 640 c. ®onx ®b HHI'Y, 15 k3.

http://www.lib.unn.ru/php/details.php?Docld=78026.

8. I'. lummmar. — Cratuctudeckas ¢usuka B npumepax. — M.: Mup. — 1976. — 431
c. ®oug ®b HHI'Y, 9 >x3.

http://www.lib.unn.ru/php/details.php?Docld=240648.

B) mporpaMMmHoe obecrnieuenre u HTepHeT-pecypehl:
Hurepuer-pecypesl @ynnamentanbaoit onbmmorexun HHI'Y http://www.lib.unn.ru/.

8. MaTepua/ibHO-TeXHHYeCKOe ofecneyeHHne TUCHUTLIUHBI

MarepuanbHO-TEXHUUECKOE OOecleyeHne JTUCHMIUIMHBI  OOYCIIOBIEHO  HaJUYueM
y4eOHBIX ayJUTOPUIl Il TPOBEACHUSA 3aHIATUH, OOOpPYAOBAaHHBIX CHELHATU3UPOBAHHON
MeOenblo, MEJIOBBIMM MM MarHUTHO-MapKepHBIMH JOCKaMH ISl TpEeACTaBICHUs ydeOHOI
nHpopmanuu 601b10# ayauTopun. Pecypc Mena u MapkepoB JUIsl TOCKU B y4€OHBIXay IUTOPUAX
peryJsipHO BO30OHOBIISETCS.

[TomemieHust A caMOCTOSTENIbHON paboThl oOyyaromuxcs (Ha 6aze OyHIaMEHTAIbHOM
o6ubmuorekn HHI'Y) ocHamieHbl KOMIBIOTEPHOM TEXHUKOW C MOJAKIIOYEHHEM K CEeTH
«nTeprer» u olecrieueHHEM JOCTyNa B AJIEKTPOHHYIO WH(OOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny HHI'Y.

[IporpamMMa cocraBieHa B COOTBETCTBUHM C TpeboBaHMsiMH ycTaHoBieHHoro HHIY
00pa3oBaTEeNBHOIO CTaHJapTa BBICIIEr0 00Opa30BaHUs MO HampasieHuto nmoarotoku 11.03.04
DNEeKTPOHUKA U HAHOAJIEKTPOHHUKA

ABTOD,

JOLEHT Kadeapsl

TEOPETUYECKON PUBUKH

K.p.-m.H., nouent  J[.B. Xomurkwmii

Penensent:

3aBeAyIOIIHN Kadeapoi

(DM3HKY TOTYITPOBOAHHUKOB, AIEKTPOHUKH M HAHOAJIEKTPOHHUKHU
n.¢.-m.H., mpodeccop I1.A. Ilanos


http://www.lib.unn.ru/php/details.php?DocId=241568
http://www.lib.unn.ru/php/details.php?DocId=241592
http://www.lib.unn.ru/php/details.php?DocId=430195
http://www.lib.unn.ru/php/details.php?DocId=240644
http://www.lib.unn.ru/php/details.php?DocId=353901
http://www.lib.unn.ru/php/details.php?DocId=78042
http://www.lib.unn.ru/php/details.php?DocId=78026
http://www.lib.unn.ru/php/details.php?DocId=240648
http://www.lib.unn.ru/

3aBeayronuii kadenpoit
TEOpPEeTUUYECKOi pr3uku
n.¢.-M.H., nonieHT B.A. bypnos

Mporpamma ogobpeHa Ha 3acefaHnn YuebHO-MeToANYECKON KOMUCCUK dU3nYecKoro dakynbTeTa
HHIY, npoTtokon 6/H ot «12» anpens 2021 r.

[Ipencenarens YuebHO-MeToIMYecKoi koMmuccun (usmueckoro ¢akynprera HHI'Y A.A. Ilepos



