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1.MecTo rucuuiinabl B cTpykrype OOII

Hucuunnuna b1.B.JIB.04.01 «Maremaruueckue MOJEIU COBPEMEHHOTO €CTECTBO3HA-

HUSA 1 » OTHOCUTCS K YacTH, GOPMHUPYEMOM yUaCTHUKAMU 00pa30BaTeIbHBIX OTHOIICHHIH

Ne MecTO IMCHUIUIMHBI B Y4e0HOM CTraHaapTHBIN TEKCT JJI ABTOMATHY€CKOTI0 3a10JI-
Ba- IJIaHe 00pa3oBaTeJLHOM MPo- HeHHd B KOHCTpYKTOpe PII/I
pu- rpamMmMbl
aHTa
2 brox 1. Muctummunbl (Moxynu) | Qucrunmaa b1.B.J[B.04.01 «Maremarndeckue mMoje-

Yactb, ¢opmupyeMas ydaCTHHKA-
MH 00pa30BaTENbHBIX OTHOLICHUH

JI1 COBPEMEHHOI'0 €CTECTBO3HAHUs | » OTHOCHUTCS K ya-
ctu OOIIl wanpasnenus noaroroBku 01.03.02 Ilpu-

KJIaJHas MaTeMaTuka M UHQopmaruka, GopMupyemoit
y4aCTHHUKaMH 00pa30BaTEIbHBIX OTHOUICHHH.

2. [lnanupyemble pe3yJbTaThl 00yUeHHsI 10 JUCIUIIMHE, COOTHECEHHbIE C MJIAHUPYEeMbIMHU
pe3yJibTaTaMH OCBOeHHMS 00pa30BaTeIbHOM NPOrpaMMbl (KOMIIETEHIIMAMHA U MHAHUKATOPA-
MU JOCTHKEHUS KOMIIETeHIHi)

Ilnanupyemble pe3yJIbTaThl 00y4eHHs 10 JUCHUATINHE (MOY-
JI10), B COOTBETCTBHH ¢ HHAMKATOPOM JH0CTH:KEHHSI KOMIIETEH-
dopmupyembie 107051
pMUPY HaumeHoBaHue
KOMIETeHINHI HNuankarop nocru-
OIIEHOYHOT0
(xom, comepxaHue JKEeHHUsI KOMIIEeTeH-
% PesynbTarel 00ydeHust cpeacTrsa
KOMIICTEHLIUH) MU -
10 AUCUHHUILIMHE
(xon, conepkaHue UH-
JIMKaTopa)
IIK-4. Cnioco6en | IIK-4.1. 3Haer ¢yH- | 3HaTh OCHOBHI pyHIAMEHTAIBHBIX (HU- CobecenoBanne
NIPUMEHSTh METO- MAaMCHTAJIBHBIC M TCO- | 3yKO-MATEMaTHYECKUX OUCIIUIUINH U
Ibl MaTeMaTuye- | PETHUCCKHUC  OCHOBBL | nyyryy ecrecTBEHHBIX HayK.
HEOOXOIUMEBIE IIJISl WC-
CKOT'O ¥ KOMIIBIO-
CJICJIOBAHUST HAYYHBIX
TEPHOTO MCCTEN0- | 1yoGnen
BAaHWS [IPH aHATA- | TTK-4.2. YMeer camo- | YMeTh aHAIM3UPOBATH U PELIATh CTaH- KonrponsHas
3€ 3a/ia1 Ha OCHOBC | CTOATEBHO ~ HPHMME- | napTHbIE NPOPECCHOHAIBHBIE 3a1aUH C pabora
sHanuii Pyma- HATH TIOMYHMCHHBIC | hhyvenenneM QyHIaMEHTAIBHEIX 3Ha-
. 3HaHWUSA U1 aHalu3a N
MCHTAIILHBIX Ma oGneKTa o S, HHIl MATeMaTUKH, PU3UKH U JPYTUX
TEMaTUYECKUX U g
Hust, onpenenaTh ey | SCTECTBCHHBIX HAYK, a Takoke BEIOMpATh
KOMIBIOTCPHBIX W 3ajauM mccienoBa- | KOPPEKTHBIN METOJ HCCIIE0BAHHUS
HayK HHS, a TAaK)Ke BBIOM- | HAYUHOH IpoOieMbl
paTh KOPPEKTHBIA Me-
TOJ WCCIIEIOBaHHUS
HAy4YHOU TIPOOIEMBI
ITK-4.3. UmeeT npak- | Baagers OnbITOM Hay9IHO- KoHnTtponbHas
THYECKHUH ONBIT HCCIIEIOBATENBCKOM AESITENbHOCTH, pabota
HAY4YHO- npUMeHeHUs pyHIaMEeHTaNbHBIX pa3je-
HCCIIeI0BATCIBbCKOM JIOB MaTeMaTHKH, 0a30BBIX 3HAHMH ecTe-
JeSITeIbHOCTH, a CTBEHHOHAYYHOT'O H MAaTEMaTHYECKOTO
MMCEHHO PELICHUs IIUKJIOB MTPH PEIICHUH CTAHIapTHBIX
HAaYYHBIX 32124 B CO- npoQecCHOHANBHBIX 33/1a4.
OTBETCTBHH C IIOCTAB-
JICHHOM LEJbIO U BbI-
OpaHHON METOIUKOM




1. Crpykrypa u coaep:kaHue IUCHUANINHbBI

3.1. Tpya0eMKOCTb JUCHMILTHHBI

ouyHas popma
00y4eHus1
O0mas Tpy10eMKOCTh 3 3.e.
YacoB 110 y4eOHOMY ILUIAHY 108
B TOM YHCJIe
ayIMTOPHbIE 3aHATHS (KOHTAKTHasi padora): 33
- 3AHATHUSA JEKIHMOHHOI0 THIIA 16
- 3aHATHUS CEMHUHAPCKOI0 THIIA 16
- Tekymmii kKouTpoJas (KCP) 1
caMoCTOosiTeJIbHAasI padoTa 75
IIpomexyTouHasA aTTecTALMSA — 3a4eT

3.2. . Coaep:xxaHue TUCHMILINHBIL.

Ounas ¢popma o0yueHust

B TOM YHCJIC

KonTakTHas pa6ora

HanmeHoBaHHe H KPAaTKOE COAEPKaHHE Bcero (pa6oTa BO B3aHMMOJIEIiCTBHH C .
pa3aesioB U TeM IMCUHUINIUHBI (uacobl) npenojgaBartesaeM), 4achbl i‘l: 1:1
U3 HUX
3JIeT? | 3CeT? | 3JIaT* | Bcero

Beenenne 4 1 1 2 2
JleTepMUHHPOBAaHHEBIE U BEPOSITHOCTHBIE MOJIEIN 15 1 2 3 12
JlmHaMHUYeCcKue CUCTEMBI C TUCKPETHBIM U HENPEPHIB- 14 2 1 3 11
HBIM BpeMEHEM
PaBHOBecHas 1 HEpaBHOBECHAs TEPMOANHAMUKA 23 4 4 8 15
CucteMsl ¢ pactipe/ieIieHHBIMH TapaMeTpaMu. Y pas- ] | 1 ) 6
HEHHE TEIUIONMPOBOIHOCTH, BOTHOBOE YPaBHEHHE.
DIeKTPOMArHUTHOE MOJIE 14 2 2 4 10
MatemMaTudecKue MOICITH MUKPOMHpPA 17 3 3 6 11
PessiTuBHCTCKAs MEXaHHUKA 12 2 2 4 8
Texyumii kouTposs (KCP) 1 1
HUroro 108 16 16 33 75

! CamocrosiTesbHast paboTa 00y4aroImerocs.
2 3aHATHSA JEKIHOHHOI0 THIA.

3 3aHATHS CEMHHAPCKOIO THIA.

4 3ansTHs J1a0OPATOPHOrO THNA,

Kpamkoe cooepircanue pazoenos u mem Oucyuniunvl (Mooys)

1.ITonsitue mogenu. [lo3HaBarenbHast posib MOJIeTM. MaTeMaThKa Kak S3bIK ONMUCAHUSI TPUPOIbI U
SI3BIK TOYHBIX HayK. [[uHamuueckas cucrema..da3oBoe mpoCTpaHCTBO, H300pakaromas Touka, dha-
30Basi TPACKTOPHS. DBOJIOIMOHHBIC MPOIECCHI M JUHAMUYECKHE CUCTEMBbI. Da3oBbIi MOPTpPET.
CocTosiHUS paBHOBECHS JUHAMUYECKON cUCTEMbI. ATTpakTop. Penenep.
2. Maremarndeckoe u puznueckoe MoaenupoBanue. AHanu3 pazmepHocTeit. [1- Teopema

3. JleTepMUHUPOBAHHBIE U BEPOSTHOCTHBIE MOJIEIH.

CrnyualiHbple BeTU4MHBIL. Pacnipenenenue ckopocTeil MoJeKyl B rase (pacnpeaencHiue Makcsena).

Pacnipenenenune monexkyn rasa B cuiaoBoM noise (pacnpeneneHue bonbimana). Pacnpenenenue
I'n66ca. bapomerpuueckas ¢popmyna. O TermaoBoM pacupennn Ten. Omykryarun. CpeqHeKBai-

paTHyYHas U OTHOCHUTENbHAS QIIyKTyalun




4 . JluHaMHU4Y€ECKHE CUCTEMBI C TUCKPETHBIM BpeMeHeM. J{narpamma Jlamepes.

5. JIMHAMHUYECKNE CUCTEMBI C HENIPEPHIBHBIM BPEMEHEM. DKCIOHEHLIMAIbHBIE IIPOLECCHI. JKCIIO-
HeHIManbHas GyHkims. [leproas! ynBoeHus u nomypacnana. [IpuMepsl SKCIIOHEHITHATBHBIX ITPO-
LIECCOB: PaJIMOAKTUBHBIN pacmaj], MpoIecC pa3psna KOHIAEHCATOpPa, TOPMOXKEHHUE MAPAIIIOTUCTA,
OCTBIBAHHUEC TCII, OC.Ha6JI€HI/I€ HHTCHCHUBHOCTU HU3JIYYCHHA HPU MPOXOKIACHUH YCPC3 MOTJIOLIAI0-
uryto cpeny. Poct HapogoHaceneHus, pa3BUTHE MPOU3BOACTBA, SKOHOMHUKH, HAyKH, HAKOTJICHUE
3HaHUMU.

6. Jloructuueckass Mmojzenb. YpaBHeHue depxronbera. [IpuMepbl OMOTOTHYECKUX M COIUATBHBIX
00BEKTOB. 3a/1a4a 00 PBOIIOIUH YKCIIA PBIO B BOJOEME B 3aBUCUMOCTH OT HHTEHCHUBHOCTH PBIOO-
JIOBCTBA. 3a/1aua O MJIAHUPOBAHUU C OOPATHOM CBS3BIO.

Mogenp XUIHUK-KEPTBA.

7. MaTtemaTuueckasi MOJIEJIb 3aCOJIEHUs BOJAOEMA C 3aJJMBOM CTOYHBIMH BOJIaMU C PACTBOPEHHBIM
3arpsi3HUTENEM. PaBHOBECHBIN BOJHBIN PEXKUM M PABHOBECHAsI COJICHOCTh. BO3MOXKHOCTH HEmNpe-
CKa3yeMbIX CMEH paBHOBECHOTr0 ypoBHs. 3araaku Kacnuiickoro mops.

8. CTpyKkTypa CHJI U yCTOMYMBOCTh ABMKEHHs. Teopemsbl Jlarpanka, KenbBuna u Tera. Bomdok
Jlarpanmka. JleBuTanusi Tel B CHJIOBBIX TMOJISIX. Y CTOWYMBOCTH THOKOTO Bajla C PEryJIUPYEMbBIM
9HCIIOM 00OPOTOB.

9.ABTOKONEOaHMs. Pa3priBHBIE KoMeOaHusT TOpMO3HOH Kosonku. KonebaHus CKpunmudHOM CTpy-
Hbl. Jloaroneproanyeckrue N3MEHEHHUs YIII0BOM CKOPOCTH BpallleHUs 3EMIIN.

10. Mogens Jlopenua. Crpannsiii arTpakrop Jlopenua
11. WM3omupoBaHHBIE, 3aKPBITBIE  OTKPBITHIE MPOLECCHl. TepMOAMHAMHYECKOE PaBHOBECHE.

HepaBHoBecnoe cocrosuue. HeoOpaTumblit 1 oOpaTumblil porieccsl [IpeaMeT TepMoanHAMUKY:
KJIaCCHYECKasl, INHEWHAs HEJIMHEWHAs TEPMOJUHAMUKA.

12. Hayka o paBHOBECHSX U PaBHOBECHBIX ITpoLieccax. AKCHOMBI KJIACCUYECKON TEPMOANHAMUKHI
1 akcuoma. Temneparypa.

@OyHKIMA cocTosHUS U QyHKIMA nporecca. [ToHaTus paboThl U TEIUIOTHI.

2 akcuoma. BHyTpennsisa sueprus. [lepBoe Hayano TepMOJIUHAMUKH.

3 akcuoma. Bropoe Hauano tepmomuHamuku. DHTponus. CoorHomenne ['m66ca. 3akoH Bo3pac-
TaHUS SHTPONUU. DHTPOIUS HIeaIbHOrO ra3a. CTaTUCTHYECKOE TOJIKOBAaHHE SHTPOIUH.

4 akcuoMma. TpeTbe Hauano TEpPMOAUHAMUKH.

AnnabaTUYeCKU U TTOJIMTPOIHBIA MPOIECCHI UJ1€aTbHOTO Ta3a.

13.Anmapat KJ1acCHYECKOM TEPMOAMHAMHUKH. YPABHEHHS COCTOSIHHSA. TepMOAMHAMHYECKHE TO-
TeHuHaibl. Kputepun Hamm4uust paBHOBECHUS U €r0 YCTOMYHUBOCTH.

14. HepaBHOBecHBIE IpoLiecchl. JIOkaabHOE TEPMOJUHAMUYECKOE PABHOBECHE.

15.OBontOIMOHHbBIE TIpOLIECCHl B OTKPBITBIX cucreMax Camoopranusanus. JluccunaTuBHBIE
CTPYKTYpbI siueiiku benapa, peakius benoycosa-XXabotunckoro.

16. Cucremsl ¢ pacpe1eICHHBIMU TapaMETPAMHU.

VYpaBHEHHE TEIJIONPOBOAHOCTH.

BonnoBoe ypaBHenue. Bonna. @poHT BosiHbL. [lnockas BonHa. Da3oBasi CKOpoCTh BOJHBIL. [luc-
nepcus. JlucnepcuonHoe ypaBHeHue. ['pynmoBas CKOpOCTh

17. DnekTpoMarHuTHOE T0JIe. BEKTOp HANPS)KEHHOCTH AJIEKTPUUYECKOTO TMOJsl U BEKTOP MarHuT-
HOM MHAYKIUU. YpaBHeHUs MakcBeiia. DIeKTpoMarHuTHasi BOJIHA

18.. berymiue BOJIHBI U IUCIEPCHOHHOE YpaBHEHHE. 3a/1aya 00 M3MEHECHUH TeMIepaType MOBepX-
HOCTHOTO C€JI0s1 3eMJIM IO/ BIUSHHEM CYTOYHBIX M TOJOBBIX KOJIeOaHUIl TeMmepaTypsl Hajl HEH.
CkopocTb 00pa30BaHus JibJa Ha IIOBEPXHOCTH BOAOEMA.

19. .MaremaTudeckrue MOACIH 0OBEKTOB MUKPOMHUPA

Kopnyckymsipabie cBoiicTBa cBeta. @oToH. DOTOINEKTpUISCKUN D PEKT.



Bounnbl ne bporins.

20. Ilcu-pynkuus. Ypasuenue llpeaunrepa.

®opmManu3M OTHICKAHHsI BO3MOXKHBIX 3HAYCHUN (PU3NUECKOI BETHMUUHBI U BEPOSITHOCTH, C KOTO-
pPBIMU OHA IPUHUMAET 3TH 3HAYECHHUS

IIpuHIUII HEONIPENEIEHHOCTH.
21. JIBmkeHre KBAaHTOBOM YaCTUIIBI B HEKOTOPBIX MPOCTHIX OJHOMEPHBIX MOJIXxCBOOOIHOE JIBH-

KEHHE KBAHTOBOMW YacTHUIlbL. YacTuia B 0ECKOHEYHO TTTyOOKOM MOTCHIIMATBLHOM SMe.

22. CnenuanbHas TeOpUsi OTHOCUTEIBHOCTH

[Tpunnun oTHOcuTenbHOCTH. Kimaccuyeckas MexaHuka, npeodpazoBaHus [ amumes.

[TpuHIMNO CyliecTBOBaHMUSA HamOONbBIIEH CKOPOCTH PacHpOCTpaHEHUs B3aumojeictBus Pemstu-
BHUCTCKasl JUHAMUKA.

23. TIpeobpazoBanue JlopeHna.

Kunemarnueckue 3¢ (exThl «3aMeUICHUS» BPEMEHU M «COKPAILEHHS UTUHBDY.

CnoxxeHue CKopocTe.

24. Umnynbe. PenaruBucTCKas AMHAMUKA. DHEPTHSL.

[TpakTuueckue 3aHATHS (CEMUHAPCKHUE 3aHATHS) OPraHU3YIOTCS, B TOM 4uCie B (Gopme
MPAKTUYECKOW MOATOTOBKU, KOTOpas MpPEeAyCMaTpPUBAET ydacThUE OOYYaIOUIUXCS B BBITIOJHEHUU
OTJIENbHBIX 3JIEMEHTOB PaldOT, CBA3aHHBIX ¢ Oyay1Iel MpodecCHOHaIbHON AeSITENbHOCTDIO.

Ha npoBenenne mpakTHYecKUX 3aHATHH (CEMUHAPCKUX 3aHATHN) B pOpMe MpaKTUUECKOM
HOATOTOBKH OTBOIUTCA 16 4acos.

[IpakTudeckas MOArOTOBKA HAMpaBieHa Ha (HOPMUPOBAHKE U PA3BUTHE:
- TPaKTUYECKUX HABBIKOB B COOTBETCTBUH ¢ mpoduiem OII: HaydHO-HMccIen0BaTeNbCKON es-
TEIHHOCTH, IPUMEHEHHSI ()yHIaMEHTAIBHBIX PA3/IeTIOB MATEMATHKH, 0a30BBIX 3HAHHUI €CTECTBEH-
HOHAYYHOI'0 U MaTeMaTUYECKOTO IIUKJIOB.
- xommerennuii — [1K-4.

Tekymuii KOHTPOJIb YCIEBAEMOCTH PEATU3YETCsl B paMKaxX 3aHSATUM CEMHHApCKOro THIIA,

WHJIMBUIYATHbHBIX KOHCYJIbTAITHH.

4. YueOHO-MeTOoauYeCcKoe o0ecneyeHne caMoCTOATeIbHOI padoThl 00y4a0IIMXCs
B pamkax QUCHUMIUIMHBI MPEXyCMOTPEHBI CIEAYIONMNE BUABI CAMOCTOSTEIHHOU pPabOTHI
(TOpsAIOK WX BBITIOTHEHUS, (hopMa KOHTPOJIs):
e TIOBTOpPEHHE MaTepHaia, MPOUICHHOTO Ha 3aHATHUSX JICKIIMOHHOTO THMa (B TEYCHUE BCETO Ce-
MecTpa, OIPOC Ha 3aHATUSAX JICKIIMOHHOTO U CEMUHAPCKOTO THUIIA),
®  CaMOCTOSITETILHOE M3YyYCHHME OT/AEIBHBIX BOMPOCOB Mporpammsel (1 pa3 B cemecTp, ompoc Ha
3AHATUAX CGMI/IHapCKOI‘O TI/IHa),
o IIOATOTOBKA K 3aHATUAM CGMI/IHapCKOFO THUIIA, pemeHHe 3a4a4 I10 CHI/ICKy, HpGI[CTaB.HeHHOMy
npenoaaBaTesieM (B TeUEHHE BCETO CEMECTPa, OTPOC Ha 3aHATUSAX CEMHUHAPCKOTO THTIA),
® TIOJIrOTOBKA K MPOMEXKYTOYHOMY KOHTPOJIIO YCIIEBAEMOCTH (3a4eT).
KOHTpOHBHBIe BOHpOCBI 1 3aJaHUS JJIs1 HpOBGI[eHI/ISI TeKymero KOHTpO.H}I nu HpOMe)I(yTO‘I-
HOM aTTeCTallMy [0 UTOraM OCBOCHHMS AUCUUILUIMHBI IPUBEIAEHHI B 1. 5.2.

S. ®oHA OLIEHOYHBIX CPEICTB I NPOMEKYTOYHOM aTTecCTALUN
10 JUCUMIJIMHE (MOTYJIIO)

@DOH/T OIIEHOYHBIX CPEJICTB BKIIOYACT: KOHTPOJIbHBIC MAaTEPHAIbI IJII MIPOBEIACHUS TEKY-
IIETO KOHTPOJIs B GOpME 3aday (npakxmuyeckux 3a0aHutl), KOHMpoabHblX pabom W KOHTPOJIbHBIC
MaTepUabl AJs MPOBEACHUS MPOMEXKYTOUHOU aTTecTalui B (hOpMe BOMPOCOB M 3aJIaHUH K 3aué-

my.
IlIkaja oneHNBaHUA YpoBeHb c)OPMUPOBAHHOCTH KOMNETEHIUH (MHAMKATOPA A0CTHXKEHUS KOMIIe-
copMHpPOBAHHOCTH KOM- TeHLH i)
neTeHIu 3HaHus | Ymenus | Hagbiku




IlIkaja oneHNBaHUA

YpoBeHb c(pOpMUPOBAHHOCTH KOMIIETEHIUH (MHAMKATOPA JOCTUKEHUS KOMIIe-

c¢()OpMHUPOBAHHOCTH KOM- TeHIH i)
neTeHIui 3HaHus Ymenus Hagbiku
OTCyTCTBHE 3HAHUI TEO- OTCyTCTBHE MHHHAMAIIb- OTCyTCTBHE BIIaJICHUS
pETHYECKOTrO MaTepuana. | HbIX yMeHuil. HeBoamMoxk- | marepuanom. HeBo3moxk-
L10X0 HeBo3MOXHOCTB OLIEHUTH HOCTb OLICHHUThH HAJTUYUE HOCTh OIICHHUTH HAJTMYUE
o| moxHOTY 3HAHUH BCIEI- YMCHUH BCIICICTBUE OTKA- | HABBIKOB BCIICICTBHE OT-
8| crBue OTKa3a 0byyarolle- 3a 00yJaroIerocs ot OT- Ka3a 00yJaromerocs ot
o rocsi OT OTBETa BETa OTBETa
(2]
. IIpu pemenun cranaapT- IIpu pemennu ctanaapT-
2|  Yposenb 3HaHWIT HIKE pHp 71ap pup P
HBIX 332/1a4 HE MPOJEMOH- | HBIX 3a7a4 HE IPOIEMOH-
MHUHUMAaJBHBIX TpeOoBa-
HEYI0BJIETBOPUTEIHLHO . CTPUPOBAHEI OCHOBHEBIE CTpUpPOBaHBI 0a30BBIE
Huil. Imenu mecto rpy-
yMeHus. menu mecto HaBbIKU. MImenu mecTo
ObIe OIMOKH.
rpyOble ONMUOKH. rpyOBble OIMMOKH.
[IponeMoHCTpUpPOBaHEI o
P pHp NmeeTcs MUHUMANBHBINA
MuHUMaNbHO IOy CTH- OCHOBHbIE yMeHHUsl. Pere-
. . HA0Op HABBIKOB VIS pe-
MBI YPOBEHb 3HAHHH. HBI TUTIOBBIC 3a][a4U C
Y/IOBJIETBOPHUTEIHHO IICHUS CTaHAAPTHBIX 3a-
Jlomy1ieHo MHOTO HErpy- HEerpyOBbIMHU OIIMOKaMH.
Jlad ¢ HEKOTOPBIMH HEJI0-
OBIX OIIHOOK. BeInoHeHBI Bce 3aaHus,
yeTaMu
HO HE B IMOJIHOM 00BEME.
[IpogeMoHCTpUPOBaHBI
. BCE OCHOBHBIE YMEHHUSI.
YpoBeHb 3HaHUIT B 00be- IIponeMoHCTPUPOBAHBI
Peiens! Bce OCHOBHBIE
Me, COOTBETCTBYIOIIIEM 0a30BbIe HABBIKH TIPH pe-
3aa9d C HETPYOBIMHU
XopouIo MporpamMmMe MOATOTOBKH. [IeHNW CTaHAAPTHBIX 3a-
omuOKkaMu. BrImoTHEHBI
Jlomy1iieHo HeCKOJIBKO J1ad ¢ HEKOTOPBIMH HEI0-
BCE 33/IaHU, B TIOJTHOM
HETPYyOBIX OIHNOOK YeTaMu.
00BemMe, HO HEKOTOPHIE C
HEI0YETaMH.
IIpogemoHCTpUpPOBAHBI
YpoBeHb 3HaHUIT B 00be- BCE OCHOBHBIE YMEHHUSI. IIponeMoHCTPUPOBAHBI
=]
Z| Me, COOTBETCTBYIOLIEM Pemens! Bce OCHOBHBIE 0a30BbIC HABBIKH MIPU pe-
-5}
OYeHb XOPOILIo §| Tporpamme IoAroTOBKH. 3a/aun. BBIOTHEHBI BCe [ICHUW CTaHJIaPTHBIX 3a-
8| JomylieHo HECKOIbKO 3aJlaHus, B IIOJIHOM 00be- Jad 6e3 oIrO0K U Helo-
HECYIIIECTBCHHBIX OIIHMOOK | Me, HO HEKOTOPHIC C HEJ0- YETOB.
YCTaMHU.
[IpogeMoHCTpUPOBaHBI
BCE OCHOBHBIE YMEHHUS,
YpoBeHb 3HaHHI B 00Be- pelIeHbl Bce OCHOBHBIE TIponemoHCTpHpPOBaHbI

M€, COOTBETCTBYIOILIEM

3a1a49M C OTACIbHBIMHA

HaBBIKH IIPU PEIICHUHN

OTJIMYHO
IIporpamMmMe MOArOTOBKH, HECYI[ECTBEHHBIMH HEJIO- | HECTaHJAPTHBIX 3a7a4 0e3
0e3 OImMOOoK. YeTaMH, BBIITOJHEHEI BCE OIIMOOK M HEJOYETOB.
3a/1aHusA B TIOJHOM 00be-
Me.
[Tpo1eMOHCTPUPOBAHBI
. BCE OCHOBHEIE YMEHUS. IIponeMoHCTPUPOBAH
YpoBeHb 3HAHHI B 00be- y pox CcTpup
Pelens! Bce OCHOBHEIE TBOPYECKHHU TTOIXOJT K
MPEBOCXOTHO M€, IPEBBIIIAONIEM PO-
3aja4n. BBINOIHEHBI BCE | PEIICHUIO HECTAHIAPTHBIX
rpamMMy MOJrOTOBKH.
3a/1aHus, B TIOJTHOM 00be- 3ama4
Me 0€3 HEIOYETOB
Ikaja oneHKH NpU MPOMEKYTOYHON ATTECTALMH
Onenka YpoBeHb OATOTOBKH
Bce koMmneTeHIIMM (4acTH KOMIETEHIIUH ), Ha (POPMHUPOBAHHE KOTOPHIX
IIPEBOCXOIHO HalpaBjieHa TUCIUTLINHA, CQOPMUPOBAHEI HAa YPOBHE HE HIKE «IIPEBOC-
% XOJTHOY
() ”
= Bce koMnieTeHIIMM (4acTH KOMIETEHIIUH ), Ha (POPMUPOBAHHE KOTOPHIX
S OTITHYHO HalpaBjieHa TUCIHILIHHA, CPOPMUPOBAHBI HA YPOBHE HE HIDKE «OTITHY-
HOY», TIPH 3TOM XOTs ObI OJJHa KOMITETCHIIMS C(HOPMUPOBaHA Ha YPOBHE
«OTITAYHO)




Onenka YpoBeHb OATOTOBKH

Bce komneTeHImY (4aCTH KOMIIETCHITHI ), Ha (OPMHPOBAHIE KOTOPBIX
HarpaBJieHa JUCIUILTNHA, CPOPMUPOBAHKI HA YPOBHE HE HUKE «OUCHb
XOPOIIOY», IIPH 3TOM XOTs ObI 0IHa KOMIIETCHIIUS COPMHUPOBAHA HA
YPOBHE «OYEHBb XOPOIIIO»

OYECHb XOPOIIIO

Bce kommneTeHImY (4aCTH KOMIIETCHITH ), Ha (OPMHUPOBAHIE KOTOPBIX
HarpaBJieHa JUCIUILTNHA, COPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIIO»,

XOPOI110
MIPU 3TOM XOTs OBl OJJHa KOMITETCHLIUS CDOPMHUPOBaHA Ha YPOBHE «XOPO-
10
Bce komneTeHIIY (4aCTH KOMIICTCHITHH ), Ha (P OPMHPOBAHNE KOTOPBIX
HampaBJieHa TUCIUILTUHA, CHOPMUPOBAHBI HA YPOBHE HE HUKE «YIOBIIE-
YAOBJIETBOPUTEIBLHO P > cbopmmp P Y

TBOPUTEIBHO», TIPH ATOM XOTsI ObI OJTHA KOMIIETEHIUS cpOpMHUpPOBaHA HA
YPOBHE «YIOBIETBOPUTEIHHO»

Xots ObI 0O/1HA KOMITETEHITHS c(hopMHUpOBaHA HA YPOBHE «HEY IOBIETBOPH-

HCYAOBJICTBOPHUTCIBHO TCIJIBHO», HU OJHA M3 KOMIICTCHIIMI HE C(i)OpMHpOBaHa Ha YPOBHC «ILIO-

XO0»

He 3aureno

XoTs OBbI 0O/THA KOMITETEHITHS c(pOpMHUpPOBaHA HA YPOBHE «ILIIOXO»
IJI0XO0

5.1. TunoBbie KOHTPOJIbHBIE 32/IAHUS WM UHbIE MATEPHUAJIbI, HE00X0AUMBbIeE [IJIl OLl€HKH
pe3yJbTaTOB 00yYeHUs

5.1.1.

5.1.2.

Kontpoasnsie Bonpocsr ( IIK-4)
Marematnueckoe u ¢puzudeckoe MojenupoBanue. [1- Teopema.

Outponus. CootHomenue ['nd6ca. 3akoH Bo3pacTaHUs SHTPOIMHU. DHTPOIIHUS UACATBHOTO
raza. CTaTHCTUYECKOE TOJIKOBAHNE SHTPOIHH.

VYpaBHeHnus coctosaHud. TepMmonnHaMuyeckue noreHuuansl. Kpurepuu Hanuuus paBHOBe-
CHA U €r0 YCTONYMBOCTH.

DBOJIIOLIMOHHBIE TTPOLIECCHI B OTKPBITHIX cucTeMmax.Camoopranu3zanus. luccunatuBabie
CTPYKTYPBHI.

DneKTpOMarHuTHoOE noJje. Y paBHeHUs: MakcBeia. DJIeKTpOMarHuTHas BOJIHA.

dopmanii3M OTHICKaHHS BO3MOXHBIX 3HAUCHUN (PU3HUECKON BEIMYUHBI U BEPOSITHOCTH, C
KOTOPBIMH OHA MPUHUMAET 3TU 3HAYCHHUS

Nmnynsc. PenstuBucrckas aunamuka. Macca, 3HEprus, OTHOCUTEIBHOCTD.

Tunosble 3agaHusA/3a1a49M 1JI51 OLICHKHU
chopmupoBanHocTu komnereHunu _I1K-4

Kakoe konmaecTBo Teria He0OX0AUMO COOOIUTH MAKPOCKOTUIECKON CUCTEME, HaXOsIIencs
npu T=290 K , utoOsI ee cTaTucTUuecKuil Bec yBenuduics Ha 1%?

HaiiTi n3smeHeHune sSHTPOIMU MOJISl UA€aJIBLHOTO ra3a Mpyu U30XOPHUECKOM, H30TEPMUUECKOM U
n300apruECcCKOM IpoIieccax.

I'a3 cocTouT M3 MosneKkyJ, Macca kaxaou m , [Ipu kakoi Temreparype 4ucio MOJEKYJ CO CKOpO-
ctsiMu B uHTepBaie (v, v + dv) Oyzaer makcuMmaibHO. HaliTu Hanbosee BeposSTHYIO CKOPOCTh MO-
JIEKYJI, OTBEUYAIOUIYIO TaKOW TeEMIIepaType

3anaya 006 U3MEHEHHH TeMIIEpaType MOBEPXHOCTHOTO CJIOSI 3€MJIH MO BIMSHUEM CYTOUYHBIX U
rOIOBBIX KoJieOaHuil TemnepaTypbl Haj Hell. CKOpocTh 00pa3oBaHMs JIb/la Ha TOBEPXHOCTHU BOJIO-

cMa




YacTuia Macchl HaXOAMUTCS B OAHOMEPHOU MPSIMOYTOJIBHOM MOTEHIIUAILHON siMe ¢ OECKOHEUHO
BBICOKMMHM CT€HKaMH. HaliTH KBaHTOBOE YHCIIO N DHEPTETUYECKOTO YPOBHS YaCTHIIBI, €CIIU HH-
TEpBaJIbl 3HEPTUU JI0 COCETHUX C HUM YPOBHEH OTHOCATCA Kak 1,4 : 1.

@urypa B hopMe 3ruInIICa € TOTYOCIMU a, b (b> a) , IBUKYIIUNACS B CBOEH IMIIOCKOCTH CO CKOPO-
cthio Vi BIosb Gosbmioit momyocu. [Ipu kakoit ckopoctu V B 1abopaTOpHOI CHCTEME IIITUTIC
npuMet Gopmy Kpyra

6. YueOHO-MeTOMMYeCKOEe U MH(OPMAIMOHHOE O0ecTeyeHue TUCIUITUHbI

a) OCHOBHas JTUTEpaTypa:

1. FO.1. Helimapk . MaremaTuueckue Mozeld B €cTecTBO3HaHMU W TexHuke. H.Hosropoa.
W3a-so HHI'Y.2004.401 c. (165 3k3.)

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

1. IOnoBuu B.M. Marematnueckne Mozenu ecrecTBeHHbIX Hayk. CII6:- Jlans.2011,
336 c. (2 3Kk3.)

2. bnexman U.M., Meimkuc A.Jl., [TanoBko f.I'. Mexanuka u npukiagHas Marema-
tuka: Jloruka u ocoObeHHOCTH TpuiIokeHuss Marematuku. M. Hayka. 1990. 360 c. (2 7k3.,
1983 — 2 5k3.)

3. B.C. Anumenko. 3HakOMCTBO ¢ HenuHeWHO# nuHamukoi. Caparos. 2000. 180 c. (2
9K3.)

4. bespyuko B.I1., Koponosckuii A.A., Tpybeuko .M., Xpamos A.E. IlyTs B cu-
Hepretuky. Mocksa. URSS. 302 c.

5. CopocoBckuit 00pa3oBaTeNbHBIN XypHaI. DIEKTPOHHBIN KypHal. Pexxum mocrymna
K CTaThsIM: WWW.issep.rssi.ru/cgi-bin/rubr.pl
6. Jlannay JI.A., JIupum E.M. Teopernyeckas ¢pusuka. Mockaa.

B) MporpamMmmHoe obecrieuenrne u UHTepHeT-pecypChl:

1. http://eqworld.ipmnet.ru/ru/library/mechanics.htm
2. http://egworld.ipmnet.ru/ru/library/mechanics/theoretical.htm
3. http://egworld.ipmnet.ru/ru/library/mechanics/thermal.htm

7. MaTtepuaibHO-TEXHUYECKOe o0ecnedeHne I CIUNINHbI

[Tomemienust mpeacTaBiIAOT co00il yueOHbIe ayTUTOPUH ISl TPOBEACHUS YUEOHBIX 3aHATHH JIEK-
IIMOHHOTO W CEeMMHApCKOI0 THIIA, OCHAIEHHBbIE O00OPYIOBAaHUEM M TEXHUYECKUMHU CpPEACTBAMHU
oOydYeHUs: MyJIbTUMENITHAS TEXHUKA (KOMITBIOTED, TIPOEKTOP, KPaH).

[TomernieHust U1t CAMOCTOSATENLHOM paObOTHl 00YYAIOLINXCS OCHALICHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO TOJKIIOUECHHS K ceTH "MHTepHeT" u 00ecrnedeHbl TOCTYyIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEay.

[Iporpamma coctaBieHa B coorBerctBuu ¢ TpedoBanusmu OC HHI'Y 01.03.02 Ipukmannas ma-
TeMaTHhKa U HHpopMaTHKa

ABTOp n.¢.-Mm.H., npodeccop HoBukor B.B.


http://www.issep.rssi.ru/cgi-bin/rubr.pl
http://eqworld.ipmnet.ru/ru/library/mechanics.htm
http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm
http://eqworld.ipmnet.ru/ru/library/mechanics/thermal.htm

3aBenyroumii kadenpoit

TEOPETUYECKOMN, KOMITBIO-

TEPHOM U SKCIIEPUMEHTAIIb-

HOW MEXaHUKH n.¢.-M.H., npodeccop Urymuon JILA.

[IporpamMma o1obpeHa Ha 3acelaHuu METOJUYECKOH KOMUCCHUM WHCTUTYTa MHGOPMAIIMOHHBIX
TEXHOJIOTUI, MATEMaTUKN U MEXaHUKU

ot 30.11.2022 roga, mpotokos Ne 3



