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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and nanoelectronics

Course title: Mechanics and Molecular Physics

Variable part of Block 1, 5 credits. The total complexity of the discipline is 180
hours. The curriculum includes lectures (54 hours), practical classes (36 hours),
independent student work (54 hours, including 36 hours for exam preparation).
Instructor: V.V. Zautkin, Doctor of Physics and Mathematics, Professor

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in
the volume of one previous semester of training (derivative, differential of a function
of one and many variables, integral, differential equations).

Learning outcomes:

GPC-1 — the ability to represent the scientific picture of the world that is adequate
to the modern level of knowledge on the basis of knowledge of the basic provisions,
laws and methods of the natural sciences and mathematics;

GPC-2 — the ability to discover the scientific essence of the problems arising in the
course of professional activities, to involve in their solution the corresponding
physical-mathematical apparatus;

PC-1 - the ability to present an adequate modern level of knowledge of the scientific
picture of the world on the basis of knowledge of the basic provisions, laws and
methods of natural Sciences and mathematics.

Course description: basic information about the most important physical concepts
(kinematic and dynamic), laws, facts and principles, macroscopic phenomena in
substances that are associated with a large number of molecules and atoms contained
in them, which is a necessary factor when studying other sections of the course in
general physics and other natural disciplines specialty. The discipline "Mechanics
and Molecular Physics" is logically and meaningfully connected with other studied
disciplines: "Mathematical Analysis"”, "Tensor and Vector Analysis", "Algebra" and
"Analytical Geometry"”, "Differential Equations”, "Condensed Matter Physics".

Main course literature:



1. Aleshkevich V.A., Dedenko L.G., Karavayev V.A. The course of general
physics. Mechanic http://e.lanbook.com/view/book/2384

2. Valishev MG, Povzner A.A. General Physics Course: Study Guide. 2nd edition.,
Erased. - SPb .. Lan publishing house, 2010. - 576c.
http://e.lanbook.com/books/38/

3. lvliev AD Physics: Study Guide. 2nd ed., Corr. - SPb .: Lan publishing house,
20009. - 672c. http://e.lanbook.com/books/163/

4. Physics course: A textbook for universities: In 2 vol. V. 2. 6th ed., Rev. and add.
/ Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608c.
http://e.lanbook.com/books/239/

5. Physics course: A textbook for universities: In 2 v.v. 1. 1. 6th ed., Corr. and add.
/ Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608c.
http://e.lanbook.com/books/236/

Form of final control: pass/exam.
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AHHOTALIUA

VYyebnas aucuuruimHa «MexaHuka ¥ MoJieKyJsipHas (usuka» pazpaboTaHa
Ui CTyAeHTOB | Kypca HampaBieHHs MOATOTOBKH OakamaBpoB 11.03.04,
ONeKTpOHUKAa W  HAHOMJIEKTPOHHMKA B  COOTBETCTBUU C  TpeOOBaHUSIMHU
00pa30BaTeIbLHOTO CTaHAapPTa, CAMOCTOSATEIBHO YCcTaHaBuBaemMoro JJBOY.

O6m1ast Tpy0eMKOCTh OCBOCHHUS aucuuIuinHbl coctasisier 5 3E (180 gacos).
Y4eOHbIM TUTAHOM MPEyCMOTPEHBI JeKuuu (54 yaca), mpakTudyeckue 3ausitus (36
4acoB), camocTosTeabHas pabora cryaeHTa (90 gacoB, B ToM umciie 36 9acoB Ha
NOJATOTOBKY K 3K3aMmeHy). [ucummimba «MexaHuka W MOJEKyJsApHas (pu3uka»
BXOJIUT B 0a30BYyI0 YacTh 00pa30BaTEIbHOMN MPOTPaAMMBbI, €CTECTBEHHO - HAYUHBIN
MOZYJIb, peanu3yercs Ha |1 Kypce, BO 2 cemecTpe.

Paznen «MexaHuka u MoJeKylsgpHas (DU3UKa» - 3TO BaXKHEUIIMIA pazfen
Kypca oOmeil ¢usuku. OH CONEPKUT OCHOBHBIE CBEACHHUS O Ba)KHEHIIMX
bU3nYeCKUX MOHATUIX (KMHEMAaTHUYECKUX M JTUHAMUYECKHX), 3aKOHaX, (pakTax u
MPUHINNAX, MaKpPOCKONMUYECKHX SIBICHUSX B BEUIECTBAX, KOTOPHIE CBS3aHBI C
OOJBIIMM YHCIIOM COJAEPXAIIUXCS B HUX MOJIEKYJ U aTOMOB, 4YTO SIBJISIETCS
HE00X0AUMBIM (PaKTOPOM NP U3YUEHUU JIPYTUX pa3leioB Kypca oOuiell puanku
U APYTUX €CTECTBEHHBIX AMCIUIUIMH CIEUUAIbHOCTH. JucuuminHa «MexaHuka u
MOJIEKYJIIpHass (U3MKa» JIOTHYECKM M COJAEPKATEIbHO CBA3aHA C JPYTrUMU
M3y4aeMbIMU JUCHUIIIMHAMU: «Marematnuecku aHanus», <« TeH30pHBId Hu
BEKTOPHBIM  aHanmu3»,  «Auredbpa» U «AHaJIUTHYECKass  TEOMETPUsD,
«Anddepenunanbupie ypaBHeHHs», «DU3MKa KOHIEHCUPOBAHHOTO COCTOSIHUSD .

Henamu ocBoeHuss y4eOHOW IUCHMIUTMHBI «MexXaHWKa W MOJEKyJspHas
buszukay sBisieTcss (GOPMUPOBAHUE Yy CTYACHTOB SICHBIX TMPEICTaBJICHUN 00
OCHOBHBIX TOHATHUSX W 3aKOHaX (U3UKH, CTUIS (U3HUYECKOTO MBIIUICHHS,
COBPEMEHHOW HAay4YHOW KApTUHBI MHpA, U3YYECHHUE OCOOCHHOCTEH MOJCKYJISPHOMN
bopMbl BUKEHUS, OBIAJECHUE CTATUCTUYECKUMU METOJAaMH OIUCAHUSl CHCTEM
MHOTUX 4YacTull (CTaTUCTHYECKUE 3aKOHOMEPHOCTH) M  TEPMOJMHAMUYECKUMU

MCTOJaMHU Ha ITPUMEPE MOJICKYJIAPHBIX CHUCTCM.



3aoauamu OCBOCHUS JUCLUILINHBI SBISIIOTCSA:

®I3y4YCHHE OCHOBHBIX (DM3MUECKUX SIBJICHUM, OBNaZeHne (DyHAaMEeHTaTIbHBIMU
MOHATUSAMU, 3AKOHAMU U TEOPUAMH MEXAHHUKH, a TAaKKe METoAaMH (PU3UUECKOrO
UCCIICIOBAHNS,

®BHIPA0OTKA HAYANBHBIX HABBIKOB IPOBEJICHUS  SKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM C MPUMEHEHHEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTUH U
OLICHKH MOTPENTHOCTH U3MEPEHUM;

¢ hopmupoBanre NMPohecCHOHATHFHOTO OTHOIICHUS K MPOBEACHUI0 HAy4YHO-
MCCJIEI0BATENBCKUX U MPUKIIAIHBIX pa0OT, pa3BUTHE TBOPUYECKOW MHULIUATUBBI U
CaMOCTOATEIbHOCTH MBILICHHUS;

®OBJIAJICHHE NTPUEMAMH U METOJAMU PEIICHHs] KOHKPETHBIX 3a4a4d U3 pasaena
MeXaHHUKa U MOJIEKYJIsIpHas (pU3HKa,

® U3YYUTh AaTOMHO-MOJIEKYJIIDHOE CTPOEHME BEUIECTBA B Pa3IMYHBIX
arperaTHbIX COCTOSHUSX;

® U3YYUTh MOJIEKYJSIPHYIO (POpPMY ABUKEHUS U €€ 3aKOHOMEPHOCTH;

® U3Y4YUTh TEIUIOBBIX CBOMCTB BELIECTBA OT CTPOEHUS W MOJIEKYJISIPHOU
(bOpMBI ABUKEHUS;

® U3Y4YUTh TMPOILIECChl, BO3HUKAIOIIME B BEIIECTBAX NPH BHEUIHUX
BO3JICHCTBUSIX — MEXAHUYECKUX, XUMUYECKUX U TEPMUUYECKHX;

® OBJAJETh METOJAMH CTATUCTUYECKUM U TEPMOJMHAMUYECKUM C ITOMOILBIO
MaTeMaTUYECKOTO anmnapara: TEOPUU CIy4alHbIX BEJIMYUH U MPOLIECCOB, TEOPUN
g depeHIMaTbHbIX YPaBHEHUH U ypaBHEHUHN B YACTHBIX IPOU3BOHBIX.

o nuddepeHunanbHbIX YPaBHEHUN U YPaBHEHUH B YACTHBIX POU3BOIHBIX.

B pe3ynbrare uzydeHus 1aHHON TUCUUIIMHBI y 00y4aromuxcs GopMupyroTcs

CJIeyIoLue OOIIeKyNbTypHbIE U 001IEenpodecCHOHaIbHbIE KOMIETEHIIUU

(371eMEHTHI KOMIIETEHIUH):

Koa u Jtanbl GOpMHPOBAHUA KOMIIETCHIMHU
(¢popmymposka
KOMIIeTEHIIUH
OIIK-1, 3Haer (bu3nvyecKkuil CMBICI OHATHH, ypaBHEHUH, 3aKOHOB,
CIOCOOHOCTh TEOPUH, KOTOPBIE COCTABIISIIOT U ONPEIEIISAIOT
IIPEJICTABIISITh u3ydaeMblil pazgen  (u3MKu




a/IeKBaTHYIO Ymeer (GbopMyIHMpOBaTH TMOCTAaHOBKY (U3WYECKOH 3a1aud,
COBPEMEHHOMY OCHOBHBIE TOJOXKEHUs (PU3MUECKON TEOPHH, BBIBOIUTH
YPOBHIO 3HaHUM 3aKOHBI, TEOPEMBbl U YpPAaBHEHUS, IMPOBOJUTH AHAIU3
HAy4HYIO KapTHHY IIOJIYYEHHBIX PE3YyJIbTaTOB U JEJIaTh BBIBOBI

MHpa Ha OCHOBE Brnaneer | MatemarnyeckuMu M (pU3MYECKMMH METOAAMU PEIICHUS
3HAHHS OCHOBHBIX KAaK KOJINYECTBCHHBIX, TaK W Ka4deCTBCHHBIX 3a/ay;
IIOJIOKEHUH, HaBBIKAMHU PabOTHI C (HU3HUECKUM 000pYyIOBaHUEM IS
3aKOHOB U METOJIOB pELIEeHNs YKCIIEPUMEHTAIbHBIX 3aa4,;

€CTECTBEHHBIX HayK UCTOpHEH W METOJOoJOrHed (U3UKH B HM3JI0KEHUU U
Y MaTEMATUKH PEILIECHNN BCeX MPAKTUYECKUI U TEOPETUUECKUX 3a]a
OIIK-2, 3Haer OCHOBHBIC 3aKOHbl MEXAHUKH, OCHOBBI MOJICKYJISIPHO-
CIIOCOOHOCTh KMHETUYECKOM TEOPUU BEILLECTBA U UACAIBHOI0 ra3a Kak
BBISBIIATH IIPOCTEHNIIE MOJEIN BEIECTBA, CTATUCTUYECKUN U
€CTECTBEHHOHAYUYHY JUHAMHYECKUHA METO/1bl, IPUHLIMIIBI TEPMOJIMHAMUKHU

0 CYIHOCTb YMmeer IIPUMEHSTh 3aKOHBl MEXAHUKH, CTATUCTUYECKUN U
npobiem, TEPMOAMHAMHYECKUN METO/IbI K pEIIEHNUIO
BO3HUKAIOIIKX B (GbyHIaMeHTaNbHBIX  3a7a4 (Gu3MKHU:  BBIBOJUTH
xone OCHOBHBIE YPaBHEHHUS U 3aKOHBI

npodeccuoHanbHON | Briazeer | 3HAHUSAMM, YMEHHSMHU, HABBIKAMH YPOBHS MEXaHUKH U
JEeSITEIbHOCTH, MOJIEKYJISIPHOM (U3UKM JUIsl pelieHus (pU3MUecKux
IIPUBJIEKATh JUIS UX 3a/1a4 KaK TEOPETUYECKUX, TaK U HIKCIIEPUMEHTAJIbHBIX
pelieHus

COOTBETCTBYIOILNN

¢buzuko-

MaTeMaTHYECKUN

anmnapar

[K-1, 3Haer npocreimme puU3NYecKue U MaTeMaTUYecKue MOJENn
CIOCOOHOCTh puOOpPOB, CXEM, YCTPOHUCTB U YCTAHOBOK  PA3JIIMYHOTO
MIPENICTaBISATh (YHKIIMOHAJILHOTO Ha3HAYEHUS

aJIeKBaTHYIO Ymeer CTPOUTH TpocTeline (U3NYeCKue U MaTeMaTH4yecKue
COBPEMEHHOMY MOJIETN TPUOOPOB, CXEM, YCTPOMCTB U YCTAaHOBOK
YPOBHIO 3HaHUI

HAY4YHYIO KapTHHY Bnaneer HaBBIKaMHM MCIIOJIb30BaHMS CTAaHAAPTHBIX IPOTrpPaMMHBIX
MHpa Ha OCHOBC CpCACTB JINE | KOMITBIOTCPHOI'O MOICIUPOBAHMSI
3HaHWs OCHOBHBIX MPOCTEHIINX (PU3UUECKUX U MAaTEeMaTUYeCKHX MOemeH
HOJIOXKEHHUH, puOOpPOB, CXEM, YCTPOHCTB H (GyHKIIMOHAJILHOTO
3aKOHOB 1 MCTO0B Ha3HadeHUus

€CTECTBEHHBIX HayK

U MaTeMaTUKH

Jlns hopMupoBaHus BhIIIEYKa3aHHBIX KOMIIETEHIIMM B paMKax JUCHUTUIUHbBI
«Mexannka W MOJIeKyJsipHasE (U3UKa» TPUMEHSIOTCS CIEAYIONINE METOJIbI
aKTUBHOT'O/ MHTEPAKTHUBHOTO OOyYEeHUs: MPOOJEMHbIC JICKIIMU, WHAUBUIyAIbHAS

paboTa Ha KOHCYJIbTAIUAX, pa00Ta B MaJIbIX TPYIIIax.



|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Mexanuka (36 yacoB)

Monayas 1

Tema 1.0OcHoBHBIE npeacTaBJICHUSA crenuaJIbHOM TEOPHH
OTHOCHUTEJILHOCTH (2 yaca).

[ToHaTHs TPOCTpaHCTBA W BPEMEHHU, MX OTHOCHUTEJIBHOCTh. Tello oTcyeTa,
cuctembl oTrcuera. [loHsATHE MHEPIMATBLHON M HEHMHEPLHHMAIBHOW CHCTEM OTCYETa.
[TonBr>XKHBIEC M HETIOJBI)KHBIC MHEPIIMATIbHBIE CUCTEMBI oTcueTa. [IpeoOpazoBanus
["anuies;, CBSA3BIBAIOIIME KOOPAMHATHI TOYKHM OTHOCHUTEJIBHO TIOJABMIKHONM U
HETIOJBIDKHOM HMHEPLUHAIBHBIX CHUCTeM oTcuera. [loncku aOCOIOTHON CHUCTEMBI
otrcueta. ['unoresza 06 a¢upe. [loctynarsl DitHmTeliHa. [IpeodpazoBanus Jlopenna
U UX CIIEJCTBUS.

Tema 2. KunemaTuka MaTepuajibHOM TOYKH (2 yaca)

[ToHsiTHS MaTepuanbHOW TOYKHU, TpaeKTopuu. CrocoObl 3aAaHus MOJI03KEHUS
TOYKH U €€ IBUKEHHS B IEKApTOBOM cucteme orcueta. [lepememienue. [1yte. CBs3b
IIEPEMELLIEHHUS C NIPUPALLIEHUEM PAINYC — BEKTOPA.

Tema 3. KunemaTHuecKue XapaKkTePUCTHKH MaTepHAIbHOI TOUKH.(2 yaca)

CkopoCcTh,  YCKOpEHHE, €OuHULBl UuX  u3MepeHus.  HopmaibHoe
(LLEHTPOCTPEMUTENBLHOE), KacaTeJbHOE (TaHICHIMAIBHOE) U IOJIHOE YCKOPEHUS.
CBs3p BEIMYMHBI [OJHOTO YCKOPEHMSI C BEJIMYMHAMU HOPMAJIbHOTO U IIOJIHOTO
yckopeHuil .CBsA3b BEKTOpa IOJHOTO YCKOPEHMSI C BEKTOPAMHM HOPMAJIbHOIO H
KAacaTeIbHOTO YCKOPEHHUM.

Tema 4. Kunemarunueckue ypaBHEeHHSH PaBHOMEPHOI'O U
PABHOINIEPEMEHHOT0 MPSIMOJIMHEITHOTO IBH:KeHHH. (2 yaca)

PaBHOMEpHOE W paBHOINEpEMEHHOE IBMKeHUE. KuHemartnueckue ypaBHEHUSI
PaBHONIEPEMEHHOTO MPSMOJIMHEHHOTO IBUKCHUS U PABHOMEPHOTO.

['paduky 3aBUCUMOCTH IYTH ¥ CKOPOCTH OT BPEMEHU JIsi PABHOIIEPEMEHHOTO
¥ PAaBHOMEPHOT'O MPSIMOJIMHEWHOTO JTBM)KECHUSI.

Tema5. KnunemaTnka BpamarteJibHOT0 JABMKEHUsI MATEPHATBHOI TOYKH. (2
qaca)

YrinoBble NepeMENIeHUe, CKOPOCTh U YCKOpeHue. ENWHUIBI MX W3MEpPEHMUS.
Kunematnueckoe ypaBHEHUE PaBHOIIEPEMEHHOIO JBHKEHUSI MATEPUAIIBHOW TOUKH
10 OKPYXHOCTHU. CBSI3b BEJIMYMHBI TTOJTHOTO YCKOPEHUS JIBUKEHHS MAaTepHUaTbHON
TOYKHM IO OKPY>KHOCTH C YIJIOBOM CKOPOCTBIO, YIJIOBBIM YCKOPEHUEM U PAInYCOM
JIBUKEHHSI MAaTEPUATILHOW TOUYKH.

Monayasb 2



Tema 6. lunaMuKa MaTepHaJIbLHONH TOYKH. 3aKOH cCOXpaHeHHs HMITYJibca (3
yaca)

B3anmoneiictBus m cunbl. Macca Kak Mepa MHEPTHOCTM W T'PABUTALMM.
Nmnynse. 3akonsl Hprorona. Ilpsmbie m oOpatnble 3amaun. CBoOOgHOE U
HecBOOO/IHOE JBHKeHUA. [loHATHE O CHMJIOBOM M OJAHOPOJHOM CHJIOBOM IOJISIX.
JIBro>keHue Tena B OJHOPOJAHOM CHJIOBOM IOJie. 3aMKHYThI€ M HE3aMKHYTHIC
MexaHu4eckue cuctembl. CHcTemMa MarepualbHBIX TOYEK, €€ HMITYJIbC. 3aKOH
COXPaHEHHMS UMITYJIbCA CUCTEMBI MATEPHAIBHBIX TOYEK. J[BUKEHUE TEII IEPEMEHHOMN
Maccel. YpaBHeHue Memepckoro. @opmyna L{nonkosckoro.

Tema 7. Dueprusi, padora, MOIIHOCTb. 3AKOH COXPAHEHHS] MEXaHHYECKOM
Heprun. (2 yaca)

Pabora. Oueprusi, Momuocts. IloTeHIManbHass M KUHETHYECKas 3HEPTHUU.
[loTrennmanbHble  (KOHCEpBAaTUMBHbIE) CWibl. [loTeHIManbHAas JHEPrus CUJl
ynpyroctu. CBsi3b MEXAY NOTEHUHUAIBHOW CHJIOM M IMOTCHIHAIBHOW JHEPTUEH.
3aKOH COXpaHEHHWs PHEPruu B MEXaHUKE. YINPYrue U HEyNpyrue CTOJKHOBEHMS
(camocTOSITEILHO).

Monayas 3

Tema 8. /IBuskeHue B 1moJie TAroTeHus. (3 yaca)

3akonsl Kemnepa. Cuna B3auMojgeictBus Mexnay CoJIHIIEM W IUIaHETaMHU
COJIHCUHOW CHCTEMBI (pelieHue oOpaTHoOM 3amauun). 3aKoH TiAroreHus HproToHa.
OnpiT Kapenguma. Cuna TaroteHus (rpaBUTAIMM), CHJIA TSOKECTH, BeC TeJa.
YckopeHue CBOOOJHOTO MaACHHUS, €ro 3aBHCUMOCTh OT BBICOTBI WU IIHPOTHI
MectHOocTH. Cuibl mHepuuu. LlenTpoOexHnas cuna mHepuuu. Cuna Kopwuomuca.
[ToTeHnmanm W HANPSHKEHHOCTh TI'PABUTALIMOHHOTO TIIOJISA, CBS3b MEXKIYy HHUMHU.
DKBUBAJIEHTHOCTh MHEPTHOM U TPABUTAIMOHHON MaccC, ONMBITHBIC TOATBEPKIACHUS.
[lepBas, BTOpasi, TPEThsi KOCMUYECKUE CKOPOCTH.

Tema 9. BpamarejbHoe ABH:KEHHE CHCTEMblI MaTepPUAIbHBIX ToYeK. (2
yaca)

MoMeHT uMITyJbca MaTepualibHOM TOUKHM M CHUCTEMbl MaTEpUANIbHBIX TOUYEK
OTHOCHUTEJIBHO TIOI0Ca U OCH. MOMEHT CHJIbI MaTEPUAIbHOM TOYKH M CHCTEMBI
MaTEpPUAIbHBIX TOYEK OTHOCHUTEJIPHO TOJIIOCA M OCH. YPaBHEHHE MOMEHTOB JIJIsi
CHUCTEMBI MaTepHUAJIbHBIX TOYEK OTHOCHUTEIILHO TOUKH (TOJIt0ca). 3aKOH COXPaHCHUS
MOMEHTA HMITYJIbCa MEXaHUYECKON CHCTEMbl OTHOCUTEIBHO mojtoca. CBA3b
MOMEHTA UMITYJIbCA C YTJIOBOM CKOPOCTHIO.

Tema 10. /IunaMmuka a0coJII0THO TBepAOro Tea. (3 yaca)

[Tonsitue abcomoTHO TBepaoro tena. IlocTymarenbHoe W BpallaTeIbHOE
IBW)KEHUS TBephoro tema. LleHtp Macc. OCHOBHOW 3aKOH — JUHAMHKHU
BpallaTeIbHOTO JBWKEHUS TBEPJOro Tejla OTHOCHUTENbHO ocH. (YpaBHEHUE
MOMEHTOB). MOMEHT MHEpIIMU MaTEepPUATbHON TOYKHM M MEXaHUYECKOW CHUCTEMBI
OTHOCHUTEJIBHO TOYKM U OCH. JIBM)KEHHE TBEPHOTO TEJA, 3aKPEILUICHHOTO B TOYKE.
CBoOoanbie ocu. ['mpockomnsl. [Ipeneccus rupockomna, THpOCKONUYecKuidl 3 PexT.



Kunernueckas sHeprus ABW»KeHUs TBepAoro tena. Teopema ['toiirenca-IlIteiinepa.
BrluncieHre MOMEHTOB MHEPLMM CTEPXKHS, LWJIMHJIpa, Tejaa BpaiieHus (oOuui
ciiyyait), mapa.

Tema 11. DeMeHTHI THAPOAMHAMHUKH. (3 Yaca)

JIuaum u TpyOKHM TOKa, ypaBHEHHE HEpPA3PBIBHOCTU. YpaBHEeHHE bepHyim.
BryTpennee Tpenue (BsI3KOCTh ) )KUIKOCTU. JlaMruHAapHOE U TYpOYJIEHTHOE TEUCHUSI.
Yucno PeliHonpaca. JlaMuHapHOe TeUEHHE BSI3KOM JKMIAKOCTH B KPYTJIBIX TpyOax.
OQopmyna Ilyazensnss. Meroasl onpeneneHus BSA3KOCTA Kkuakoctu. Dopmyna
Crokca. ['panunisl npumenumoctu Gopmyi [yazeiins u Crokca.

Monyas 4

Tema 12. Kosiedanusi. FapmoHuyeckne koJieoanus. (3 yaca)

KunemaTnueckoe ypaBHEHHME rapMOHHMUYECKHX KoieOaHuil. AMmiuTyna, (asa,
HavyasibHast (asza, yacToTa M I[UKIMYecKas dvactora KosiebaHuid. CKOpOCTb,
YCKOPEHHE W CWJIbl NpPHU TapMOHUYECKUX KoyieOaHuAX. 3akoH HeroToHa mis
rapMoHU4Yecknx koneOanuil. JuddepeHnuanbHoe ypaBHEHHE TapMOHHYECKHX
KOJIeOaHM, ero pemeHue. DHEprusi rapMOHUYECKUX KoneOanuid. ['paduueckas
3aBUCHMOCTh KHHETHYECKOM, NOTEHIMAJIBHON U MTOJHOW dHEPTUH TapMOHUYECKHUX
KOJICOaHHI OT BPEMEHHU.

Tema 13. IlpyxkuHHbIH, GU3HUecKHid U MaTeMaTHYeCKHil MasTHHUKH. (2
yaca)

[IpuBenennas nouHa pusznueckoro MastHuka. Ock mojaBeca (mpuBeca) U OCh
KauyaHui (PU3NYECKOTO MasTHUKA, X 00paTUMOCTh. [lepuossl nux xKonedanui

Tema 14. CioskeHre TapMOHHYECKHX KoJledanuid. (3 yaca)

Meton BekTOpHOM auarpaMMmbl. CloKeHHE2-X TapMOHMYECKHX KoJieOaHUi
OJIHOM 4YacTOThl M OJHOTO HampaBieHus. Pe3ynpTupyromas ammiudtyaa u ¢asa
Takux KosieOanuid. CloKeHre IBYX B3aMMHO MEPHNEHIUKYISIPHBIX TAPMOHUYECKHUX
KOJeOaHWl C pa3HbBIMU aMIUIUTYAaMU W OJMHAKOBOM wyacToTod. CroxxeHue
rapMOHUYECKUX KojebaHui ¢ Oau3KMMH 4acToTaMu. Bropoit 3akoH HeroToHa 1st
BBIHY)KJIEHHBIX ~ KOJI€OaHWW. YCTAHOBMBIIMECS BBIHYXKJIEHHBIE  KOJI€OaHUS.
Hubdepennmansioe ypaBHeHHME U ero pemieHue. Awmmiuryga u o (dasza
YCTAaHOBUBIIUXCS BRIHYXICHHBIX KOJICOAHMIA.

Tema 15.Mexanunuyeckue BoJiHbI. MHTepdepeHIIns MeXaHNYeCKHUX BOJIH. (2
yaca)

OCHOBHBIC TIOHSTHS: BOJHOBOE T0JIe, (PPOHT BOJHBI, BOJIHOBAS MOBEPXHOCTH,
MPOAOJIbHEIE M TONEpe4YHble BOJHBI. CBSI3b MNPOJOJBHBIX M  MOMEPEUYHBIX
MEXAHUYECKUX BOJIH U UX CKOPOCTEM pacrpOCTPaHEHUS C YNIPYTMMH CBOMCTBaMU
cpeabl. Ilmockue u chepuyueckue BOJHBL. YPaBHEHHE TapMOHHYECKOW BOJIHBI
(BOJIHOBOTO TrapMOHHMYECKOro Jjyva). JliMHa BOJNHBI, €€ CBA3b C HEPUOJOM
(uactotoi) u ckopocThto. [loHsiTe (pa3oBOM M TPyNMOBOM CKOPOCTSIM BOJIHBI.
BosiHOBOE ypaBHeHUE. 3BYKOBbIE BOJIHBI. KorepeHTHbie BOIHBI. Pa3HOCTh X0/a.



MoaexyasipHas ¢pu3nka u TepMmoannamuka (18 gac.)

Tema 1. Ilpeamer W 3agauM MOJIEKYJSPHOH (U3MKH. IMIHUPUYECKHE
ra3oBble 3aKOHBI. (2 4aca)

[Ipenmer u 3amauum MOJEKyJIsApHOW (U3UKU. MoONeKyIsipHO-KMHETHYEeCKas
TEOPHsI BEIIECTBA. XapPAKTEPUCTUKN MOJIEKYJI U KOJIMYECTBA BEIleCTBA. ArperaTHble
COCTOSIHHMsI BEUIECTBA M HX IpU3HAaKU. CTAaTHUCTUYECKMH W TEPMOAUHAMUYECKHN
METOJbl B MOJEKYJIIPHOW (U3UKE U TEPMOJMHAMUKE. OMIIUPUUYECKUE Ta30BbIE
3aKOHBI: 3akoHbl JlanbroHa, bouma-Mapuotra, I'ein-JIroccaka, Ilapis, I[lackans,
ABoraapo, MeHnneneeBa-KnaneiipoHa, TEIUIOBOE pAaCUIMPEHHE TBEPABIX TeEll.
WneanbHplii Ta3 Kak MOJAEIb Tra3000pa3HOro COCTOSIHUA. MOJNEKyIspHO-
KMHETUYECKask TEOpHs UACATBHOTO rasa. /[aBienue uaeanbHOro rasa.

BriBox ocHoBHOTO ypaBHeHuss MKT uneansHOrO rasa.

Tema 2. Tenji000MeH 1 TEPMOTHHAMUYECKOE paBHOBecHe. (2 yaca)

Temneparypa u ee GU3MIECKUN CMBICI B MOJIEKYISIPHO-KMHETUHYECKON TEOPHH.
TemnooOMeH U TEPMOJIMHAMHYECKOE paBHOBECHE. TepMOMETPHUYECKOE CBOMCTBO,
TEPMOMETPUYECKAs BEIMYMHA. TepMoAMHAMUYECKas IIKaJIa TeMneparyp. Teopema
BonbpiiMana o0 paBHOBECHOM paclpeIeICHUH SHEPTUH 10 CTENEeHIM cBOOO 1. Yncio
cTeneHeit cBoOOAbl. 3aKOHBI HJI€aTbHOTO rasza. M3orepmuyeckuit kodhGUIIMEHT
C)KMMAeMOCTH, TeMreparypHblii Koddduiment. ['paduyeckoe mpencTaBieHue
3aKOHOB uJealbHOro ra3za. CKOpPOCTH Ta3oBbIX MOJeKysd. M3MepeHune ckopocTu
ra3oBbix MoJekyd. OmnbiT IlITepHa, METO MOJIEKYJSAPHBIX IYYKOB. JIEMEHTHI
TEOPUU BEPOATHOCTU. YacTtoTa U BEPOSTHOCTh. JIMCKpPETHOE M HENPEPBIBHOE
pacrpeneneHue BEPOATHOCTH. [LIIOTHOCTH BEPOATHOCTH. YCIIOBHE HOPMHPOBKHU.
Teopembl cioxkeHuss U yMHOXeHUs. CpegHue 3HAYCHUS CIyYallHBIX BEJIUYUH,
dbaykryanusa. Pacnpenenenne MakcBesia (moctaHoBka 3agauu). BeiBoa QyHKumu
pacrpeneneHus MOJIEKYJI IO TPOEKIUSAM CKOPOCTEMN.

Tema 3. Pacnpenesenue MakcBejia B NpPHUBEIEHHOM  BHJe.
Bapomerpuueckasi popmy.ia u BbIBOJ 3aKkoHa Bosbnmana. (2 yaca)

Omnpenenenve QPyHKIMU pacnpeiesieHUus: MOJIEKYJ Mo abCOTIOTHOMY 3HAYEHUIO
ckopoctu. ['eoMeTprueckoe UCTONKOBAaHUE MOMydeHHON (yHKuuU. Pacripenenenue
Makcgenna B IpUBEACHHOM BUJie. PacyeTsl XapakTepHBIX CKOPOCTEN MOJIEKYII MPU
MX XAO0THUYECKOM JIBUKCHHH: HAWUBEPOSITHEWINEH CKOPOCTHU, CPEAHEW U CpeaHeu
KBaJIPATUYHON CKOPOCTEU, CPEIHEN CKOPOCTH IO NPOEKIUHU, CPEAHETO MOMYJIA
CKOPOCTH TI0 ITPOEKIMHU, CPEAHEN OTHOCUTEIIBHOM CKOPOCTH, U CBSI3U MEXKIY HUMMU.
Bapometpuueckas ¢opmyna u  BbeIBOA 3akoHa bombimana. CBs3b  MEXIy
pactpeneneHussMu Makcseiuia u bonbsumana.

Tema 4. BpoyHoBcKoe ABH:KeHHME. JJIeMEHTbl MOJIEKYJISAPHO-KMHETHYeCKOM
TEOPUH HEPABHOBECHBIX MPOLECCOB. (2 yaca)



BbpoyHoBckoe aBmxeHue. Pacuer cpeaHero kBajapaTa CMEIIEHHUsS OpOYHOBCKOI
gactulibl. Dopmyna DiHIITEITHA-CMOIIyXOBCKOTO. DJIEMEHThl  MOJICKYJISIPHO-
KMHETUYECKOW TEOPHH HEPABHOBECHBIX MpoIleccOB. PaBHOBECHOE U HEPaBHOBECHOE
cocTtosiHUs. PenakcanmoHHbIE TMPOLIECCH W SIBICHHUS TepeHoca. DPQPEKTUBHBIMN
auametrp u 3¢ ¢eKTUBHOE ceueHue MoiieKyn raza. CpenHsas IjiMHa CBOOOHOTO
npoOera. [loTeHmnuanbHas  KpuBas  MEXKMOJICKYJSIPHOTO  B3aUMOJICHCTBUSI.
TemnepaTypHasi 3aBUCUMOCTb 3(PPEKTUBHOTO CEUEHUS MOJIEKYJ U CPEIHEN IJIUHBI
cBoOOAHOrO npodera ajs razoB U xkuakocted. opmyia Cesepnenga. O61mas Teopus
IepeHoca B rasax.

Tema 5. Tuddy3usn. Camonuddysusi. (2 yaca)

Hubdysus. Camomuddysus. Kosdpdumument muddysun, 3aBUCUMOCTDH
koaddunrenTa nuddys3uu ot TeMiepaTypsl U 1aBieHus. BS3KocTh WM BHYTpeHHEE
tperue. KoapurmeHT BI3KOCTH U €r0 3aBUCUMOCTh OT TeMITEpaTyphl U JaBJICHUS.
Paznmuune TemmeparypHbIX 3aBUCHMOCTEH BS3KOCTH razoB M KHUJIKOCTEM.
TermnonpoBoaHocTs. KoaduimeHT TermmonpoBogHOCTH Ta30B U €T0 3aBHCHMOCTD OT
TeMneparypsl U AaBieHus. CoOOTHOIIEHHE MEX Ty Kod(pdulimeHTaMmu rnepeHoca.

Tema 6. BuyTpennss 3Heprus, padora, Termiiora. TensoeMKocTh H1€aJbHOTO0
rasa. (3 yaca)

HyneBoe  Hayasio  TepMOAMHAMHUKU. TepMOAMHAMUYECKHME  MPOLECCHI:
pPaBHOBECHbBIE WJIM KBa3UCTaTHUECKHE, 0OpaTUMble U HEOOpATUMBbIE, KPYTOBBIE WUJIH
UKINYecKue. BHyTpeHHss sHeprus, padboTa, TeruioTa. [[puHIMI SKBUBaJIEHTHOCTH
TEIJIOTHl W paboThl, ombiTel Maitepa u JDxoyna. BwiBox mnepBoro Havana
TEPMOJIMHAMHUKU. TemI0eMKOCTh HAEaIbHOIO ra3a. TermioeMKOCTh TP MOCTOSSHHOM
oObeMe U JaBiaeHuu. DHTanbnus. BeiBoa ypaBHeHus: Podepra-Maitepa. [Ipumenenue
MEPBOT0 Hayajia TEPMOJAMHAMUKHU K M30MpoLeccaM MIeanbHOro rasa. AnnadaTHbII
nporiecc. BriBon ypaBHenus [lyaccona. PaboTta uaeanbHOro rasa npu agnabaTHOM
npouecce. [lomutponusiid npouecc. BeIBo ypaBHEHHS TIOJUTPOIIBI.

Tema 7. Kimaccuueckasi Teopus TemjioeMkKocreii ra3on. (1 gac)

Krnaccuueckast Teopus TEIUIOEMKOCTEW ra30B M TBEPABIX Tel (YUCIO CTENEHEH
cB000/1bI, TeOpemMa bosbliMaHa 0 paBHOpacHpeAeICHUU KMHETUHYECKOU SHEPTUU 0
cTereHssM cBoOonbl). 3akoH Jlromonra-IItu. HemoctaTku KimacCMYecKOW TEOpUH
TEIJIOEMKOCTH TBEPABIX TEJI. DJIEMEHThl KBAHTOBOW TEOPHUM TEIIOEMKOCTH. BBIBOJ
dbopmynsl DitHmTeliHa. Hemoctatku Teopun DWHINITEHHA

Tema 8. Bropoe Hayai0 TepMOAMHAMHMKH. (2 yaca)

Bropoe Hawano tepmoaumHamuku. @DOpMyNIMPOBKM  BTOPOTO  Hadaia
tepmoauHamuku Kiaysuyca, Kensuna u Ilnanka. [ukn Kapuo. BeiBog paboThbl u
k... uaeansHoro uukiaa Kapuo. Teopembl Kapuo. Teopema Kinaysumyca o
NPUBEACHHOW TEIJIOTE. DHTPOINUS U  TEPMOJMHAMHYECKUN CMBICI SHTPOIUHU B
ueaIbHOM 00paTUMOM Mpoiiecce. MaTemMaTH4ecKoe BBIPAKEHHE BTOPOTO Hayaia
TEPMOJIMHAMHMKH JIIT 00paTUMBIX KBa3MCTATHUYECKUX MPOIECCOB. T-S quarpamMmel



Tema 9. PeanibHble raspl. YpaBHenue Ban-nep-Baannbca. (1 yac)

PeanbHeble rasel. YpaBHenne Ban-nep-Baanbca. @u3nyueckuii CMBICIT IOCTOSIHHBIX
BEJINYMH ypaBHeHUs1 BaH-nep-Baanbca. Teopernueckue msorepmsel rasa Ban-gep-
Baannca. Kputuueckue napameTpbl COCTOSIHUS BEIIECTBA. 3aKOH COOTBETCTBEHHBIX
cocrosiHuil. TepmonuHamMuKka pealbHOTO Ta3a. BHyTpeHHsst sHepruss u paboTa
peanpHOro rasa.

1. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

IpakTHyeckue 3ansaTus (36 yacos)
Mexanuka (18 yacos)

3ansitue 1. BBenenue (2 yaca)

3ansTue 2-3. KnneMaTuka nocrynarejbHOro 1 BpamarejabLHOro ApuxxeHus (4
yaca)

1. MarepuanpHas TOYKa, CUCTEMA OTCYETA, CUCTEMA KOOPIUHAT.

2. [Tonsitue Tpaekropuu. I'paduueckuii, KOOPAUHATHBIA U BEKTOPHBIN CIIOCOO
3a7laHUs TPAEKTOPUM U CBSI3b MEK1Y HUMU.

3. Ilepememienne. CpenHsisi, MTHOBEHHAs CKOPOCTb MAaTEpPHAIIBHOM TOYKH.
Hanpasnenue u moayne ckopoctu. [1yTs.

4, Y cKopeHue — cpellHee, MTHOBEHHOE, HOPMaJIbHOE, TAHT€HLIUAJIBHOE.

S. YrioBoe nepemenieHne, CKOpoCTh, yCKOPEHUE.

6. CBs3p MEXY YITIOBBIMU U JIMHEMHBIMU XapaKTEPUCTUKAMU BPAIIATEIBHOTO

ABHUKCHUA TBEPAOIroO TCJaA.

3ansTue 4-5. /luHaMuKa MaTepUAJIbHON TOYKH (4 yaca)

1. Nuepunanbapie cucremsl. [IpuHuun otHocurenbHocTH [Manmunes. [lepsbii
3akOH HproTOHA.

2. Bropoii 3akoH Herotona. [loHaTHE critbl, Macchl. TUIbl B3aUMOIENCTBUM.

3. Tpernii 3ak0oH Hpr0TOHA M TpaHULIBI MPUMEHUMOCTH 3aKOHOB HbIOTOHA.

4, YpaBHEHHE [MHAMHKA B  HEHMHEPUUAIBHBIX  CHCTEMAX  OTCYETA.
HeunepunanbHble CHCTEMBI, CUJIBI UHEPLIUU.

5. HeuneprumansHble Bpamiaromuecs: cucteMbl otcuera. LleHTpoOexHas cuia,

cuna Kopuonuca.

3ansTue 6-7. 3aKkoHbI coXpaHeHus (4 yaca)

1. Cucrema MarepuaiabHbIX TOYEK. BHyTpeHHME W BHEWIHHUE CUibl. MMIymnbce
CHUCTEMBI.

2. [TonsTe nenTpa Macc. YpaBHEHHE IBUKECHUS LIECHTPa Macc.



3. Pa6ota u moutHocTh cuiibl. KoHcepBaTHBHBIE U HEKOHCEPBATUBHBIE CUJIBI.
4. IloHATHS KWHETHYECKOM, IMOTCHUMAJIBHOW W TIOJHOW JHEPTHM, JHEPruu
B3aumozeiicTBus. [loTeHnManpHas siMa, MOTEHIMAIBHBIM Oapbep, TYHHEIbHBIH

ahdexr.

S. CBs13b MEXK/ly CHJION M IOTEHLIUAIbHON SHEPTUEH.

6. 3HAaYEHHUE U COIEP’KAHNE 3aKOHOB COXPAaHEHUS.

7. TloHATHE W30JIMPOBAHHONW CHUCTEMBI, UMITYJIbC CUJIbL. 3aKOH COXpPaHEHHUS
UMITYJIbCA.

8.  Ilepenaua ummyinbca Ipu ynpyrom (Heynpyrom) yaape.

9. 3aKOH COXPAHEHMS SHEPTUH. Y CJIIOBUE BBIIIOJIHEHU 3aKOHA.

3ansTue 8. /[uHaMuKa BpamaTeJbHOro ABMKeHHsI (2 yaca)

1. [ToctynarenbHOE U BpalllaTeIbHOE JBUKEHUS TBEPAOTO TENA.

2. [TonsTe MOMeHTa MMITyJlbCa U MOMEHTa CUJibl. BpalieHue Tena BOKpYT
HETMOJBIKHOM OCHU. YPpaBHEHHE BpAIllAaTCIbHOTO JIBM)KEHUS TBEPJOro Teja
(YpaBHEHHE MOMEHTOB).

3. MowmeHT uHepuuu. TeH30p MHEepUUU: OCEBbIE M IIEHTPOOESKHBIE MOMEHTHI
uHepunu. Teopema I'torrenca-IIrelinepa.

4. KuneTtnueckas sHeprus Bpaujaromerocs rejaa. Pabora MoMeHTa CHIIBIL.

S. I'mpockonel. Hyranms u npeneccust. HanpaBneHnne nu CKOpOCTh MPELECCUM.

3anstue 9. PeasitTuBUCTCKAsA MexXaHMKa (2 yaca)

1. [TpuHIMn OTHOCUTENBHOCTH. ITocTostHCTBO CKOPOCTH CBETa.
[IpeoOpazoBanus Jlopenia. [TonsiTHE TPOCTPaHCTBEHHO-BPEMEHHOTO MHTEPBAIA.
2. CnenctBus npeobOpazoBanuii Jlopenia.

3. OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH. JlIMHAa  JIBWXKyLIErocs  Tela
(JIopeH1ieBO cOKpallieHue).

4, 3aBUCUMOCTh  JUTUTENIBHOCTA  TPOLIECCOB  OT  CKOPOCTH  JBUKEHUS.
CobOcTBEHHOE BpeMms.

5. 3aKOH CII0KEHUSI CKOPOCTEH.

6. PensituBrCTCKOE ypaBHEHME NWHAMUKHM 4YacTUlbl. PensTuBHCTCKas macca,
PENSATUBUCTCKUM UMITYJIBC.

7. [lonHas u KMHETHYECKAsl SHEPTUS PENATUBUCTCKON YacThLbl. CBSA3b MACCHI €
sHepruei. Jledekt Macchl.

8. CBs13b MEXK]ly SHEPIHEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI.

Mouiekyasipuas ¢pusuka (18 yacos)

Tema 1. UneaabHblii ra3. YpaBHeHHE COCTOSTHHSI M1€aJILHOIO ra3a. 3akoH
JManbToHa. 3akoH ABoraapo. 3akoH Ilackans, 6apomerpuueckasi
dopmyuia (3 yaca).

1. CB3b MEXIY OCHOBHBIMM KHHETUUYECKUMHU XAPAKTEPUCTUKAMH Tra3a:
OTHOCHUTEJIbHAsA MOJIEKYJIApHasi Macca, MOJISIpHAs Macca, YUCiIo ABOTaaApoO, YHUCIIO
JlommMuaTa, KOHUEHTpAIKs, INOTHOCTh. CMech ra3oB. 3akoH [Janerona. MoJisipHbie



u ynenbHble BenmuuuHbl (NeNe 2.1. — 2.6 mo W.E. UponoBy, NeNe2.1 — 2.8 mo
N.B.CaBenbeBy).

2. Tepmomerpus. TepMoMeTpudeckoe TeI0, TEPMOMETPUYECKAs BEIUYHMHA.
[Ixana Temmnepatyp ( NeNelO — 15 o [I.T. CaxapoBy, NoNe627 — 632 non pen. 1.B.
CuByxuHa).

3. VYpaBHeHUE COCTOSIHUS MAeanbHOro ras3a. Ilpoueccel. YpaBHeHUs MpOLECCOB
B UHTerpaibHON U1 auddepentmansaoit popme (NeNe2.7 — 2.13 mo U.E.Upoaosy,
NoeNe2.27 —2.31 no W.B.CaBenbeBy).

4, HaBnenue raza. 3akon [lackansg, Gapomerpuueckas (opmyna. ['paauent
TEeMIIepaTyphl IO BBICOTE CTOJIOA ra3a B OTHOPOIHOM ToJie cuil TskecTu (NeNo2.14
— 2.21 o .E.ponoBy).

Tema 2. MoJieky/asipHO-KHHeTH4YecKasi Teopusi. Pacnipenenenne MakcBesuia u
Boabimana (3 yaca)

1. OyHKIMS pacOpeieNieHUs] BEPOSITHOCTEN JUCKPETHBIX M HENPEPBIBHBIX
3HAYEHUN CITy4aillHOW BEJINYMHBI. BbIUKCIIEHNE OCHOBHBIX XapaKTEPUCTUK (PYHKIIUN
pactipeneneHus (NeNe2.85 — 2.86 mo W.E.Upomomy, NeNe2.74 — 2.78 mo
N.B.CaBenbeBy).

2. Pacnpenenennie MakcBemia Mo MPOEKIUSIM CKOPOCTEH, MO aOCONIOTHBIM
3HAYEHUSIM CKOPOCTEM, B IIPUBEACHHOM» BHJI€. BhIUMCIEHNE XapaKTEPUCTUUECKHUX
ckopocTteit (NeNo2.88 —2.104, 2.108 — 2.109 o .E.MpoaoBy, NeNe2.79, 2.78, 2.84,
2.87 o 1.B.CaBenbeny).

3. QOyHKIMUSA  paclpelieNieHus] MOJIEKYJl 10 KHUHETUYECKUM  DHEPTHSIM.
BrluncineHne — XapakTepUCTUYECKMX  DHEPrMd W CpPaBHEHME  HUX €
xapaktepuctTuueckuMu cKkopocTsiMu (NeNe2.105 —2.107 no 1U.E.ponoBy, NeNe2.90
no 1.B.CaBenbeny).

4, Pacnipenenenne bonpumana. PacnpeneneHne MOJIEKYd B OJHOPOIHOM
NOTEHIIMAJIBHOM TI0JIe, B Tosie MHepuuanbHbIX cuil (NeNe2.109 — 2.121 mo
N.E.Uponosy). Pacnipenenenue bosibiiMaHa Jisi AUCKPETHBIX 3HAYEHUW SHEPTUU
(Ne2.100 mo N.B.CaBenbeBy).

Tema 3. JieMeHTBI MOJEKYJISAPHO-KMHETHYECKOM TEOPUH HEPABHOBECHBIX
npoueccoB. SIB1eHus1 nepenoca (2 yaca)

1. OtHocuTenbHOE YHMCIO MOJEKYJl Ta3za, NpojeTallux MOyt S 0e3
cTojakHOoBeHHH. CpenHsisi JuiMHa cBOOOJHOTO mpodera moiekyn. Pacnpenenenue
CBOOOJHBIX MPoOeToB YacTull. D(PPEeKTUBHOE CEUCHUE B3aUMOCHCTBUS MOJIEKYI
(NoNe2.235 — 2.239, 2.242 — 2.243 no U.E.Upoaony).

2.  Bs3kocTk, TenIonpoBoAHOCTh U U] dy3us razoB. KoadhuineHTs BI3KOCTH,
teronpoBogHocT U auddysun  (NeNe2.250 — 2.255, 2.266 — 2.272 1o
N.E.1ponosy)



Tema 4. IlepBoe Hauyano TepMoaAMHAMHMKHU. Temi0eMKOCTb. YpaBHeHMS
MPOLECCOB HA OCHOBE MEPBOr0 HAYAJIA TEPMOJAUHAMHUKH ISl HI€ATIbHBIX
ra3os (3 gyaca)

1. PabGora, TemioTa, BHYTpPEHHSI SHEpPrHUsl B  HMHTErPaIbHOM  H
muddepennmnansHoil Gopme. BrruncneHne 3THX TEPMOAMHAMUYECKUX (DYyHKIIMN
(NoNe2.25 —2.43 mo U.E.UponoBy, NeNe2.10 —2.13, 2.41 - 2.56 o 1.B.CaBenneny).
2. TemnoeMKOCTE. Yucno cTerneHen CBOOO/IBI. Hcnonb3oBanue
muddepeHnranbHoit  (GOpMBbI  3alIUCH  TIEPBOTO  Hayana TEPMOAUMHAMUKH IS
HAXOXKJEHUSl YpaBHEHHUs Tpoliecca U TerioeMKkocTu raza (NeNe2.44 — 2.56, 2.69 —
2.84 no U.E.ponoBy, NeNe2.58 — 2.62 no N.B.CaBenbeBy).

Tema 5. Bropoe Havano TtepmomuHamuku. HepasencrBo Kiaysmyca.
OuTponusn (3 yaca)

1. Pacyer k.1m.11. TEMJIOBBIX M XOJOAMUIBHBIX MAIIWH, B KOTOPBIX HJI€aTbHBIN Ta3
COBEpIIIAET IMKJIbI, COCTOSINNE U3 PANUYHBIX U30MPOIECCOB (HAPUMED: ITUKIIBI
Huzens u Otro). Huxkn Kapuo u k.a.jg. mukina Kapro (NeNe2.122 — 2.135 mo
N.E.1Uponoy, NeNe2.154 —2.160 no U.B.CaBenbeBy).

2. HepaBenctBo Knaysuyca. WM3meHeHue SHTponmMH MpU  OOpaTUMBIX
KBAa3UCTaTUUYECKUX MpOLEeccax WJIM OCHOBHOE YpPaBHEHHE TEPMOJIMHAMUKHU JUIS
00OpaTUMBIX TIPOLIECCOB B UeanbHbIX ra3zax (NeNe2.137 — 2.146 no U.E.Uponoy).

3. CBoOomnas osHeprus ['enpmronsiia u  paboTa uaeadbHOTO raza B
KBa3UCTAaTUYECKOM H30TepMuueckoMm Tpormecce (NeNo2.162 — 2165 mo
N.E.NposoBy).

4, Cratuctuueckuii cMbici SHTponuu. @opmyna bonbimana (NeNe2.164 —2.170
no U.E.UponoBy, NeNe2.106 — 2.109 o 1.B.CaBeinbeny).

Tema 6. PeanbHble rasel. YpaBHeHue Bau-aep-Baaabca. Tepmoamnammka
peasbHOro rasa (3 yaca)

1. YpaBHEHUE COCTOSTHUS BaH-IEP-BaallbCOBCKOTO rasa. [loctosHubie Ban-nep-
Baanbca u ux ¢usudeckuit cmbicn. KuHeTuka mpoieccoB B pealibHBIX Ta3ax
(NoNe2.22 — 2.24, 2212 — 2224 no W.E.UpomoBy, NoNe2.162 - 2.165 mo
N.B.CaBenbeBy).

2. [IpumeneHue nepBOro Hauajga TEPMOJMHAMUKHU JUIsl pEUICHHs 3a7a4d C BaH-
nep-BaaibcOBCKUM razoM (NeNe2.57 — 2.62, 2.225 — 2.227 no W.E.Wponosy,
NeNe2.166 —2.171 no U.B.CaBenbeBy).

3. Oddexr [Ixoyns-Tomcona. Beluncienne mnpupamieHuss TeMIepaTyphbl
Benencteue dddexra xoyns-Tomcona (NeNe2.63 — 2.65 mo W.E.Mponony,
NoNo2.172 — 2 175 no 1.B.CaBenbeBy).

4. N3meHeHue SHTPONUM TMPU KBA3UCTATUUYECKUX OOpATUMBIX Ipolieccax —
OCHOBHO€ YpaBHEHHME TEPMOJMHAMUKHU [JIs BaH-AEpP-BaalbCOBCKOIO Ta3a B
uHTErpanbHoil u nuddepennnranbaoin popme (NeNe2.147 —2.148 nmo U.E.poaony).



Tema 7. ’Kuakocrn. Kannassipablie sisjienus (1 gac)

1. Jlob6aBouHOE (KaMmWUIIPHOE) AABJICHUE B JKUAKOCTU IMOJ MPOU3BOJbHON
noBepxHocTh0. @opmyina Jlamnaca (NeNe2.171 —2.191 no U.E.Uponosy).
2. [Ipuparienre cBOOOIHOM SHEPTUU TOBEPXHOCTHOTO CJIOS )KUIKOCTH. Pacuer

KOJIMYECTBA TeIIa, HEOOXOAMMOro Jjsi o00pa3oBaHWs EIUWHUIBI  IUIOIIATU
MOBEPXHOCTHOTO CJIOS JKUAKOCTH TIPU HM30TEPMHUECKOM YBEIMUYCHUH €€
noBepXxHOCTH (NeNe2.192 —2.197 no U.E.Uponoy).

1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbBHON PABOTHI JIJIS1 OBYYAEMBIX

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyyarolmuxcs MO JUCHUIUIMHE «MexaHuka U MOJIEKYJsIpHas — (U3MKa»
npecranieHo B [lpunoxxenun 1 u Bkitoyaer B cedsi:

IUIaH-Tpa(UK BBIMOJIHEHUSI CAMOCTOSITENIbHOM pabOoThI IO AUCLUUILIMHE, B TOM
YuCJie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUi Ui CaMOCTOSITENIBHON padOThl 00y4aroumxcs u
METOUYECKIE PEKOMEH/IAIINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUS K  MPEACTAaBICHUI0O W OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSATENbHOMN pabOThI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUS] CAMOCTOSITEILHOU PabOThl.

IV. KOHTPO.JIb JOCTUXKEHUS IEJEN KYPCA

No KoHnTtponupyemslie Kopp! 1 sTamnst OueHouHbIE CPEeICTBA - HAUMEHOBAHUE
/Tl | pa3aesnbl dbopMupoBaHUs TEKYIIUI KOHTPOJIb HPOMEXKYTOU
KOMIIETEHIIU I Has
aTTecTanus
1 Paznen 1 «Mexanuka» | OIIK- | 3uaer: YO- | cobecenoBanue 9K3aMEH
OcHoBHbIe 3aKOHBI
1,2, 9 1
KJIaCCUYCCKOHU
1K-1 ¢bu3HKH.
Hpuniumns ITP-1 | Tecr
ofHcarii [1P-2 | KOHTpOJbHAs
MEXaHHUYCCKOI'O
JBHXKCHMUA. pa60Ta
3axonomeproctr | [1P-6 | maGoparopHas
peoOpa3oBaHUS pabota

DHEPI'MH NPU
MEXAHUYCCKUX
Iponeccax. Buuast




(u3nyueckux mnoneu u
(busnyeckux
B3aMMO/ICHCTBHIA.

Ymeer:

Pewiare THoBsie
3aJ1a4u
KJTaCCHYECKOMN
MEXaHUKH.
IIpoBoauTh
MEXaHUYEeCKUI
3KCIIEPUMEHT C
MPUBJICYEHUEM
METOJIOB
MaTeMaTU4eCKOi
CTaTHCTHUKH.
IIpumensaTs
MPUHLIMIIBI
KJIACCHYECKON
MEXaHUKH JJIS
00BSICHEHHUS.
KOHKPETHBIX
TIPUPOTHBIX
MPOLIECCOB.

Buaageer:

Hassikamu paboTs! ¢
11a00paTOPHBIM
00opyI0BaHUEM,
METOIUKAMU
MEXaHU4EeCKOro
JKCIIepHMEHTa

Paznen 2
«MounekynspHas
¢uznka»

OIIK-
1,2,
[IK-1

3Haer
OCHOBHEIC
MOJIOKEHHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUHU.
OCHOBHEIE
MOJIEIN
ra3oBOro
COCTOSIHUS
BEIIECTBA.
IpuHmns
OITMCAaHUS
SIBIICHUH,
MPOUCXOSIINX
B Pa3IMYHBIX
arperaTHbIX
COTOSTHHSIX
BEIIIECTBA.
OCHOBHEIE
3aKOHBI
TEPMOINHAMUKH.
deHoMeHOoI0rnY
€CKUE MPHUHIUIIBI
OIMHMCAHUA
TEIUIOBBI3
TIPOIIECCOB

Ymeer:

Pewats
TUIIOBBIE 3a7a4l
MOJIEKYJISIPHOM
bu3MKH 1
TEepMOANHAMUKH.
IIpoBoautsb
9KCIIEPUMEHT C

YO-

cobecenoBanne

I1P-2

Kontponbshas
pabota

I1P-5

JlaboparopHas
pabota

I1P-7

KOHCIICKT

9K3aMCH




BEIICCTBAMH,
HaXOAILIUMHCS
B Pa3IUYHBIX
arperaTHbIxX
COCTOSIHUSIX.
IIpumensats
TIPUHLIMIIBI
MOJIEKYJISIPHO-
KHHETHYCCKOMN
TEOPUH U
TEPMOJANHAMUKH
IUIST OOBSICHEHUS
KOHKPETHBIX
TIPUPOAHBIX
TIPOIIECCOB.

Baaneer:
Hasrpikamu

paboTsI ¢
11a00paTOPHBIM
000pyI0BaHUEM,
METOAUKaAaMU
MEXaHU4IECKOT0

OKCIICPUMCHTA.

Turossle  KOHTPOJIBHBIE — 3aJaHUs,  METOJMYECKHE  MaTepualsl,
OTIPENEISAIONINE MPOLEAYpPhl OLICHUBAHUSA 3HAHUN, YMEHUI U HaBBIKOB U (WJIN)
OTIbITA JESATEIIbHOCTH, a TAK)KE€ KPUTEPUU U [TOKA3aTEIN, HEOOXOUMBIE AJIs1 OLIEHKU
3HAHUW, YMEHUH, HaBBIKOB W XapaKTepU3YIOLUIMe dTanbl (OPMUPOBAHUSA
KOMITETEHIIUN B ITPOLIECCE OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBbl, IPEACTaBICHbI
B [Ipunoxenun 2.

V. CHUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMALIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEeparypa

Mexanuka

1. AnemxeBuu B.A., Jlenenko JI.I'., KapaBaes B.A. Kypc o6mieit dbuszukm.
Mexanuka http://e.lanbook.com/view/book/2384/

2. Bamumes M.T"., [Tos3uep A.A. Kypc obmeit pusuku : Yue6HOe mocodue.
2-e wm3ma., crep. — CII6.: MWszmarensctBo «Jlampy, 2010. — 576¢.
http://e.lanbook.com/books/38/

3. UBmue A.JI. ®usuka : YuebHoe mocoOue. 2-¢ uza., ucnp. — CIIO.:
UsnarensctBo «Jlauey, 2009. — 672¢. http://e.lanbook.com/books/163/

4. Kypc ¢usuku: Yueonuk ansg By3os: B 2 1. T. 2. 6-e u3z., ucnp. u jom. /
ITon pen. B.H. JlozoBckoro. — CII6: MsznarenbctBo «Jlanb», 2009. — 608c.
http://e.lanbook.com/books/239/



http://e.lanbook.com/view/book/2384/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/

5. Kypc dusuku: YueOnuk aist By3oB: B 2 1. T. 1. 6-¢ uzn., ucnp. u jgor. /
[Ton pen. B.H. Jlo3zoBckoro. — CII6: UsnmarensctBo «Jlamp», 2009. — 608c.
http://e.lanbook.com/books/236/

MouiekyJsipHas puznka

1. Bamume M.T'., IToB3uep A.A. Kypc oOmieit ¢pusuku : YueOHoe nocodue.
2-e wu3nma., crep. — CII6.: MWznmarensctBo «Jlamp», 2010. — 576c.
http://e.lanbook.com/books/38/

2. UBmueB A.JI. ®usmka : YduebHoe mocoOue. 2-¢ uza., ucnp. — CIIO.:
WsparensctBo «JIauey, 2009. — 672¢. http://e.lanbook.com/books/163/

3. Kypc ¢usuku: YueOunuk nnst By3oB: B 2 1. T. 2. 6-e uza., ucnp. u goi. /
ITon pen. B.H. JlozoBckoro. — CII6: MsznmarenbctBo «Jlanb», 2009. — 608c.
http://e.lanbook.com/books/239/

4. Kypc ¢usuku: Yueonuk mig By3os: B 2 1. T. 1. 6-e u3z., ucnp. u gom. /
[Ton pea. B.H. JlozoBckoro. — CII6: UznarenbctBo «Jlanwby, 2009. — 608c.
http://e.lanbook.com/books/236/

JlonoJHUTeIbHAS JIUTEPATypa

1.AnemkeBny B.A. OmnTuka. M.: duzmatiur, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKANIMOHHOM CeTH
«HHTEepHET»

CTyaeHTBI MOTYT HOJYYHUTh JOCTYII K 3JIEKTPOHHBIM 00pa30BaTEIIbHBIM
pecypcam uepes cait JIBOY (moctyn c calita Hayunoii 6u6nuorexu [BOY)
URL.: http://www.dvfu.ru/web/library/rus_res

1. Eaunoe okHO mocTyma Kk oOpa3zoBarenbHbIM pecypcamURL:

http://window.edu.ru

2. DnexTpoHHO-OMOMmMoTeuHas cuctema M3narenscTea "Jlanp" URL:

http://e.lanbook.com
a Takke B CBOOOTHOM JocTyne B UHTepHET:

1. Studentlibrary [OnekTponnas 6ubnnoreka yueonoi PDF-nuteparypsl u
y4eOHUKOB /J1s1 By30B. (OecriaTHble MoJHOTeKCTOBbIe yueOHnku| URL:
http://www.studentlibrary.ru/cgi-bin/mb4

2. BupryansHbie 1abopaTopHbie padboTsl http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecre4YeHust
Blackboard /IB®YVY.


http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/view/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110

I. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JUCIHHUTIJIMHBI

Cooeporcanue memoouueckux yKazanuil eKaiouaem:

® pPEKOMEHJAUUu 1O IUIAHUPOBAHUIO W OpPraHU3alMd BPEMEHH,
OTBEJICHHOI'O Ha W3y4YEHUE AUCIUIUINHBI;

® ONUCaHUE IMOCJEI0BATEILHOCTH JCUCTBUI CTYyJIEHTa, WJIA alITOPUTM
W3YUYEHUS TUCIUTLIIUHBI;

® pEKOMEHJAIMU 0 paboTe ¢ IUTEPATYPOK;

® METOJUYECKHE YKa3aHUs K BBITOJIHEHUIO J1a00paTOPHBIX padoT

® METOAMYECKHE YKa3aHUsI K PEIICHHUIO 3a/ay.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCIHUIIJIMHbI

Jlexuuu ¥ CeMUHAPCKUE 3aHITHUS MPOXOIAT B JICKUMOHHOW ayTUTOPUH B
kopmyce L.

MynpTHMeuitHAS TEKIMOHHAS ayIMTOPHs (MYJIbTUMEIUINHBIN IPOEKTOP,
HACTEHHBIN dKpaH, HOYTOYK).

JlabopaTopuu:

L527 MexaHuka,

L528 MounekynsipHasi GU3UK U TEPMOJIMHAMHUKA.

Mexanuka. Marematuueckuit  MasTHUK, OOOpPOTHBIM MAaATHHK,
MoMEHT nHepIMH pa3IMYHbIX TeJl 3aKOHBI THPOCKoNa, 3akoH ['yka, M3yduenue
KOJI€OAHWI CBA3aHHBIX MAasTHUKOB, OrmpeneneHrue CKOPOCTH  3BYKa,
M3mepeHne  NOBEPXHOCTHOIO  HATSDKEHUS ~ METOAOM  OTpbIBA €
UCIIOJIb30BaHUEM YCTaHOBKM K0Opa, M3ydenue BTOporo 3akoHa HeroToHa,
LlenTpoOexHas cuiia

MouJiekyisspHast UMK M TEPMOAUHAMUKA. [I3MepeHne BA3KOCTU pH
MIOMOIIM BHUCKO3MMETPA C NAJAOIIHUM IIAPUKOM, TErIoeMKOCTh Ta30B,
TennoeMKoCcTh METauioB, YPaBHEHHE COCTOSIHUS HJICAIBHOTO  Tasa,
Pacnipenenenne cxopoctu Makcseiuia, l3mMepeHue MOBEPXHOCTHOIO
HATsKEHUSA METOZOM OTpbIBa, bapomeTpuueckas BbICOTA.



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO O0pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTDI
OBYYAIOLIUXCS

1o JUCHUILIHHEe «MeXaHuKa U MoJieKyasipHasi pusuka»
Hanpasiaenue nmoaroroBku 11.03.04 «J1eKTPOHUKA U HAHOIJIEKTPOHUKA)
[Ipoduib DneKTpOHNUKA U HAHOZJIEKTPOHUKA
dopmMa NOATOTOBKHU OYHAS

BiaaaguBocTok
2018



CamocTosiTenbHast pabdoTa CTyI€HTOB HallpaBJIeHA Ha PELICHUE CIAEAYIOLIUX
3a1ay:

- CTUMYJIMPOBAaHUE PUTMUYHOM Yy4yeOHOW, MO3HABATEIbHON W TBOPYECKOM
JEATEIbHOCTH B TEUEHUE BCETO CEMECTPA;

- COBEpILECHCTBOBAaHME HAaBBIKOB IIOMCKAa HEOOXOJUMOW HaydyHOH M Y4YeOHO-
METOANYECKON JIUTEPATYPBHI;

- COBEpILICHCTBOBAHWE YMEHHUH pemiarh (PU3MUECKHUE 3a7aud Pa3InYHOrO YpPOBHS
CJIOHOCTH;

- Pa3BUTHE AaHAIUTUYECKOIO MBIIUIEHUS] © KOMMYHHUKATUBHBIX CIIOCOOHOCTEM.

IIpy mOAroTOBKE K MPAKTUYECKUM 3aHATHUSIM CTYIEHTHl M3Yy4alOT HAYYHYIO,
Y4E€OHYI0O M METOIUYECKYIO JINTEPATypy IO COOTBETCTBYIOIIEH TeME (CM. TEMBI
3aHATUI PAKTUYECKOM YacTH Kypca).

IIpn moaroroBke Kk TtectupoBaHuto U PKP cTyaeHTBI pyKOBOICTBYIOTCS
TpeOoBaHUAMU K ux nojaroroske. [Ipumepusie Bapuantsl PKP u TecToBbIX 331aHUH,
a TAaKXKEe KPUTEPUHM HX OLICHWBAHUS INPEICTABICHBl B NpWIOKEHUH 2 «DoHp
OLICHOYHBIX CPEACTBY.

XapaKTepHCTHKa 3a}131mii JJIA CaMOCTOAITEIbHOM paﬁon CTYACHTOB IT0
ANCIHUIIJINHE «MexaHuKka v MOJICKYJISApHast (l)I/I3I/lKa»

Memoouueckue pekomeHoauuu K 6bINOJIHEHUI0 KOHMPOJIbHOU padomol

Pexomennyercss crnemyromuii  mopsgok  pabotel.  CHavanma  HYXHO
BHUMATEJIbHO IPOYUTATH YCIOBUS 3aJlayd M TMONBITaThCAd €€ peuunTh. Ecnu
BO3ZHMKAIOT 3aTPYIHEHHUS [IPU PEUICHUH, TO HYKHO 00paTUTHCA K YKA3aHUSIM, 3aTEM
CHOBA BEPHYTHCA K PELICHHUIO 3a7aul. PeluB ee, MpoBEepUTH MOTYYEHHBIN OTBET.
Iloozomoeka K 3auemy unu IK3amMeHy

3a4eT W PK3aMEH HalpaBJIeHbl HA MPOBEPKY 3HAHWMM, YMEHUN U HaBBIKOB,
KOTOpbIE CTYAEHT mpuolOperaeT B TeueHue cemecTtpa. llpu perynspHoH,
CHUCTEMaTHYeCKO paboTe B ceMecTpe, CBOEBPEMEHHOM OTUETHOCTU MO 3aJaHUsIM,
CTYJIEHTY HE TpeOyeTcs IOTOJHUTEILHOE BpEeMs Ha TMOJATOTOBKY K DSK3aMEHY
(3a4eTy), OH OLEHKY IOJIY4AET I10 PEUTHHTY.



[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO O0pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA OINEHOYHbIX CPEJACTB
1o aucuuiuinae «MoJiekyasipHasi pu3uka»
Hanpasiaenue noaroropku 11.03.04 JjieKTpOHNKA M HAHOJIEKTPOHUKA
[Tpoduib DneKTpOHNUKA U HAHOZJIEKTPOHUKA

dopma NOArOTOBKYU OYHAS

BaaauBocTok
2018



MMacnopt ®OC
Tekymas arrecraiusi CTYACHTOB IO JUCIMIUIMHE MPOBOAUTCS B

COOTBETCTBHM C JIOKaJbHBIMM HOpPMATUBHBIMU akTamu J[IBOY wu sgBusgercs
oOsi3atenbHON. Tekymas arrecranusi MO AMCHMUILIMHE TMPOBOIUTCS B (Qopme
KOHTPOJIbHBIX MEPOIIPUATHI T10 OTICHUBAHUIO (PaKTHUECKUX PE3yIbTaTOB 00YUCHUS
CTYJIEHTOB (paboTa Ha NPAKTUYECKUX 3aHATUAX, CaMOCTOATeNbHas paboTa
CTYJIEHTOB, TECTUPOBAHUE, BBINOJHEHUE PA3HOYPOBHEBBIX 3aJIaHHI, HAIMCAHUE
PYOEKHBIX KOHTPOJIBHBIX paboT). O0bEKTaMU OIIEHUBAHUS BHICTYNAIOT:

- yuyeOHasg JUCHUIUIMHA (AKTUBHOCTh HA 3aHSATHUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 33JaHUM, MOCEIIAEMOCTh BCEX BHUJIOB 3aHATHI MO
aTTECTYEMOM JUCIUIUIMHE);

- CTETICHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUSI MPAKTUYECKHUMH YMEHUSMH W HABBIKAMHU IO BCEM
BUJIaM y4eOHOM paboThI;

- pe3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

Koa u Jrtanbl GOPMUPOBAHHUA KOMIIETEHIHH
¢popmyaupoBka
KOMIIETECHIIUH
OIIK-1, 3HaeT (bu3nuecKuil CMBICT MOHATUH, YPaBHEHUI, 3aKOHOB,
CIIOCOOHOCTh TEOPUH, KOTOPBIE COCTABIISIOT U OIPEIAEIAIOT
IIPEJICTaBIATh u3ydaeMblil pasjen  (U3MKu
aJICKBATHYO YmMmeer (¢bopMynupoBaTh TMOCTAHOBKY (U3MYECKOM 3adauu,
COBPEMEHHOMY OCHOBHBIE TOJIOKEHHs (PU3NYECKON TEOPUH, BHIBOAUTH
YPOBHIO 3HaAHUH 3aKOHBI, TEOPEMBl W YPAaBHEHUs, IMPOBOJUTH AHAIU3
HAy4HYIO KapTUHY IIOJIYYEHHBIX PE3YyAbTATOB U JIE€JaTh BBIBOBI
MHUpPa Ha OCHOBE Brnaneer | MateMaTudecKMMHU M (PU3HUYECKHMMU METOAAMU PEIICHUS
3HAHHS OCHOBHBIX KaK KOJIMYECTBEHHBIX, TaK M Ka4eCTBEHHBIX 3a/1ay;
MOJIOKEHUM, HaBbIKaMU paboThI ¢ pU3HUECKUM 000pYyAOBaHUEM JJIS
3aKOHOB U METOZI0B peHICHUA S3KCIICPUMCHTAIILHBIX 3a/1a4,
€CTECTBEHHBIX HAYK UCTOpPUEN U METOAOJOrHed (PU3UKH B W3JI0KEHUH U
Y MaTE€MaTHKH pEILIEHNH BCeX NMPAKTUYECKUX U TEOPETHUECKHX 3a1a4
OIIK-2, 3HaeT OCHOBHBIE 3aKOHBI MEXAaHUKH, OCHOBBI MOJIEKYJSPHO-
CIOCOOHOCTh KMHETUYECKOW TEOPUH BEIECTBA U UACATBHOTO ra3a Kak
BBISBIISITh IIPOCTENIIEH MOJEIN BEIIECTBA, CTATUCTUYECKUU U
€CTECTBCHHOHAY4YHY JUHAMHYECKHA METO/IbI, TPUHIIMIIBI TEPMOJINHAMUKH
10 CYIIHOCTb Ymeer IIPUMEHATh 3aKOHBl MEXAHUKH, CTAaTUCTUYECKHH U
npobiem, TEPMOIMHAMUYECKHN METOJIbI K PEIIECHUIO
BO3HUKAOIIKX B (byHnaMeHTalbHBIX  3ajad (GU3UKH: BBIBOAUTH
xone OCHOBHBIEC YPAaBHEHHUS U 3aKOHBI
npoh)eCCUOHANTLHON | Brajgeer | 3HAHWSIMH, YMEHUSIMH, HABBIKAMH YPOBHS MEXaHUKH H
JESTEIIbHOCTH, MOJICKYJISIPHOM (pu3MKKM U1 pemeHus (U3NYECKUX
IpUBJICKATh A UX 3a7a4 KaK TCOPECTUICCKUX, TaAK U SKCIICPUMECHTAIbHbBIX
peleHus
COOTBETCTBYIOLINI




¢dusuko-
MaTeMaTHYeCKHUI
armmapar
IK-1, 3Haer npocTelre (QU3NIEeCKue U MaTeMaTUYeCKUe MOJEIH
CIIOCOOHOCTH MPUOOPOB, CXEM, YCTPOHUCTB U YCTAHOBOK Pa3IMUYHOTO
IIPEACTABIIATh (O YHKIIMOHATTLHOTO Ha3HAYCHUS
aJICKBaTHYIO VYmMmeer CTPOUTH MPOCTEHIHE (PU3HICCKHUE U MATEMaTHUYECKUE
COBPEMEHHOMY MOJIeJId IPUOOPOB, CXEM, YCTPOHUCTB U YCTAHOBOK
YPOBHIO 3HAHUH
Hay4YHYIO0 KapTUHY Brnaneer | HaBbIKaMu MCIOJIB30BAHUS CTAHJAPTHBIX MPOrPAMMHBIX
MHpa Ha OCHOBC CpeacTB A1 KOMIIBIOTEPHOIO  MOJCIIMPOBAHUS
3HAaHWUA OCHOBHBIX MPOCTEHINX (PU3UIECKUX M MATEMATHUYECKUX MOJIEICH
MIOJIOKCHUH, npubOpoOB, CXeM, YCTPOICTB U (bYHKIIMOHATIBHOTO
3aKOHOB U METOA0B Ha3HAyYECHUS
€CTECTBEHHBIX HAaYK
U MAaTEMAaTUKHA
No Koutponupyemslie Kons! 1 3Tamsl Ol1ieHOYHbIE CpeJICTBA
n/n | paszaensl / TeMbl (dbopmupoBaHus
AUCHUTUIAHBI KOMIIETCHIIUH TeKyHn/Iﬁ MIPOMEKYTOYHAs
KOHTPOJIb aTTrecTanusa
1. |Paszgenl 3naer: CobecenoBar | Jg3aMeHALIMOHHBIE
OcHoBHble 3AKOHBI ue (YO-1)
«MexaHuka» OIIK- | knaccuueckoit dusm. BOIIPOCHI
1,2, [TpuHIMIBI OTIHCaHUS JTaGopatopHa
MEXAaHUYECKOT'O
IK-1 # pabora (IIP- | TectppoBanue
JABHUXKCHUSA. 6)
3aKOHOMCpHOCTI/I
npeoOpa3oBaHUsL KoHTpobHas
SHEPruy IIpu paGota (TTP-2)
MEXaHHYCCKUX
npoueccax. Buast
(usnueckux nosei u
(hm3UYecKnX B3aNMOACHCTBHUIH.
Ymeer:
PemmaThk THIIOBBIE 3aJlauyn
KJIACCHYECKON MEXaHUKH.
IIpoBoauTh MeXaHHUECKUH
OKCIIEPUMEHT C IIPUBJICYHEHUEM
METO/IOB MaTeMaTH4IeCKOi
CTaTUCTHKH. HpI/IMGHSITL
TIPUHIATIBL KJIaCCUYECKOM
MEXaHUKU I 06‘B${CH6HI/I$(
KOHKPETHBIX MPUPOAHBIX
TIPOLECCOB.
Baaneer:
Haspikamu padoTEI c
71a00paTOPHEIM
00opynOoBaHHEM, METOJHKAMU
MEXaHUYECKOI'0 SKCIIEPUMEHTA
Pasnen 1 3naer DK3aMeHaI[HOHHEIE
«MouekyisipHas OIK- OCHOBHBIE TTOJIOKEHUS Cobeceniosan | gor POCHL
MOJICKYJIAPHO-
2. | pusuxa» 1.2 YIPHO” ue (YO-1)
1&y KUHETUYCCKOU TCOPHUH.
[IK-1 | OcrosHbie Mozeim Tectuposanue
Ira30BOro COCTOsIHHUsA




BewecTsa. [IpuHIMIbI Jla6opaTopHa

ONKCAaHUA SIBJICHU, st padora (IIP-
MPOUCXOAAUINX B 6)
pa3JIMYHBIX arperaTHbIX

COTOSIHUSIX BELIECTBA. KourponpHast
OCHOBHBIE 3aKOHBI pabora (T1P-2
TEpMOJUHAMUKH.

DEHOMEHOJIOTUYECKUE

TIPUHIAIIBI OTTUCaHU
TETUIOBBI3 IPOLIECCOB

Ymeer:

Pemrats TumnoBeie
3a/1a4l MOJIEKYJISIpHON
¢busrky u
TEPMOJIMHAMUKHU.
[IpoBoauts
IKCIIEPUMEHT C
BCIIICCTBAMH,
HaXOIAIIIMUCS B
Pa3IUYHBIX arperaTHbIX
coctosiHusX. [IpuMensTsh
MIPUHLIMIIBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU U
TEPMOJIUHAMUKH JIJIS
0OBSICHEHUS
KOHKPETHBIX MPUPOTHBIX
MIPOLIECCOB.

Baageer:
Hasrikamu paboThI ¢

11a00paTOPHBIM
obopynoBaHueM,
METOAUKaAMU
MEXaHHUYECKOI'O
JKCTIEPUM

KOMILJTEKCbI OHEHOYHBIX CPEICTB
JUIA TEKYIHEU ATTECTAIIUA

Ne HaumenoBanue Kparkas xapakrepucTuka IIpeacraBienue
n/n OLICHOYHOT0 OIIEHOYHOT0 CPeCcTBa OIIEHOYHOT'0 CPeCcTBa
CpecTBa B (honae
2 IP-1 Cucrema CTaHIapTU3UPOBAHHBIX 33JaHUH, | BapHaHThI TECTOBBIX
Tecrer MO3BOJIAOIIAsE aBTOMATU3HPOBATh 3aaHni
HpOLIEAYPY U3MEPCHUS YPOBHSI 3HAHHUN U
YMEHUU
3 I1p-2 CpeacTBO MPOBEPKU YMEHUI IPUMEHSITh BapuanTsr
Komtpom:Heie MOJTyYEeHHBIEC 3HAHUS JUISl peLlIeHUs 3a1a4 KOHTPOJIbHBIX PaboOT
padomt OIPEJICTICHHOTO THIIA [0 TEME HJTH
pazzeny

OtrMeTKa «OTINIHO»
CdopmupoBaHHbie, TPOYHBIE U TIyOOKHE 3HAHHUS 00 OCHOBHBIX 3aKOHAX
bu3uKY, TpUHIHUIIAX (GU3HIECKOTO UCCIEAOBAHMS, YBEPEHHOE BJIaJICHNE YMEHHUSIMHU



Y HaBbIKaMH B JaHHOU 006s1acTi. OTBET CTYyIeHTa AEMOHCTPUPYET 3HAHUE MPEIMETA,
OTIIMYAEeTCS  TIYOMHOWM W TOJHOTOM  PACKpPBITUS ~ TEMBI,  BJIAQJICHHE
TEPMUHOJIOTUYECKUM  aIllapaToM; YMEHHE OOBSICHATh CYUIHOCTb, SIBJICHUH,
MIPOIIECCOB, JIeTIaTh BBIBOALI M 000OIIECHMS, TaBaTh apryMEHTUPOBAHHBIC OTBETHI,
MIPUBOJIUTH NIPUMEPHI

OT1meTka «X0pouo»

CdopmupoBaHHbIE, TPOYHBIE M TJIYOOKHE, HO COJIEp)KaIlhe OTACIbHBIC
HETOYHOCTH, 3HaHUSI 00 OCHOBHBIX 3akoHax (u3nku. He moctaTtouHo yBepeHHOE,
X0Ts ¥ ¢(hOPMHUPOBAHHOE, BIIAJICHUE YMEHUSIMU M HaBBIKAaMU B JaHHOU oOnacTu. B
OTBETE JOMYCKAKTCS OTACIbHBIE HETOUHOCTH.

OTMeTKa « YI0BJIECTBOPUTEIbHO)

Hemonubie mnpencraBieHuss o0 OCHOBHBIX TocTynarax ¢u3uku. OTBeT
CTYJICHTaCBHUJICTEIILCTBYET O ¢J1a00 chopMHPOBAHHBIX HABBIKAX aHAJIW3a SBJICHUH,
MPOLIECCOB, HEAOCTATOYHHIM YMEHHEM JaBaTh apryMEHTUPOBAHHBIE OTBETHI M
MPUBOJIUTh MPUMEPHI; HEJOCTATOYHOW JIOTUMYHOCTHIO M IIOCJIENOBATEIBHOCTHIO
otBeTa. JlomyckaeTcss HECKOJIBKO OIIMOOK B COAEPKaHUU OTBETA.

OrmeTka « HeyioBj1eTBOPUTEIBHO)

OTBeT CTyleHTa, OOHapyXUBAIOIIMN HE3HAHWE (U3NKH, OTIMYAIOUIUAKCS
HE3HAHHWEM OCHOBHBIX 3aKOHOB TEOPHH, HEC(HOPMHUPOBAHHBIMU HAaBBIKAMH aHAJIN3a
SABJICHUM, MPOIIECCOB; HEYMEHUEM JlaBaTh apryMEHTUPOBaHHbIC OTBEThI. CTYJIECHT
JEMOHCTPUPYET (hparMEeHTapHBIC MPEICTaBICHUS 00 OCHOBHBIX 3aKOHAX (DM3UKH,
JIOTTyCKaeT IpyObIe OMMOKH IPU OTBETE, HEYMEHHE TPUMECHUTH UMEIOIIUECS 3HAHUS
Ha MPAKTHKE.

Kpurepuu oueHky 3HaHUH YMEHUH U HABBIKOB IPU TEKYILIEH PoOBepKe
l. Oyenka ycmHvlx Omeemos:

OrMmerka "Otanuno"

1. JIaH MOHBIN U NPABUIIBHBINA OTBET HA OCHOBE M3yYECHHBIX TEOPUI.
2. Matepuai MOHAT U U3yUEH.
3. Marepuan M3JI0KEH B ONPEAECICHHOU JIOTUYECKOU

MOCJIEA0BATEILHOCTH, JINTEPATYPHBIM S3BIKOM.
4, OTBeT caMOCTOSITEBHBIM.
Ot1meTtka "Xopomo"
1, 2, 3, 4 — anamoruudo ormetke "OTanyHo".
S. Jonyuiensl  2-3HECYIIECTBEHHbIE  OIIMOKH, HWCIpPaBJICHHBIE 10
TpeOOBAHMIO yUUTENs, HAOI01a]ach "IEPOXOBATOCTh" B U3JI0KEHUU MaTepHaa.
Ot1meTtka "Y10BI€TBOPUTEIBHO'"



1. VYyeOHblli MaTepual, B OCHOBHOM, HU3JIOKE€H MOJHO, HO TMPU 3TOM
JIOTIyIIEHbI 1-2cylecTBEHHbIE OMMOKY (HapuMep, HEyMEHUE TPUMEHSATh 3aKOHbBI
U TEOPUH K OOBSICHEHUIO HOBBIX (hAKTOB).

2. OTBeT HEMONHBIA, XOTSA W COOTBETCTBYET TpeOyeMoil TIIyOuHe,
MOCTPOEH HECBA3HO.

OrmeTka "HeynoBjieTBopurtesbHo"

1. He3nanue uiam HenmoHMMaHue OOJbIIEH WK HauboJiee CyIIECTBEHHON
4acTH y4eOHOro MaTepuarna.

2. JlomyIieHbl CyIIECTBEHHbIE OIMIMOKH, KOTOpbIE HE HCIPABISIOTCS
NIOCJIE YTOYHSIOIIMX BOIIPOCOB, MaTEPHAIT U3JI0KEH HECBSZHO.

OLEHOYHOE CPEICTBO «TECTOBBIE 3AJIAHW S 11P-1

TecToBble 3a1aHus 110 AUCIUIIIMHE «DPU3MKa» COCTABIICHBI 110 BCEM
paszeniaMm Kypca U SIBJISIOTCSA OJHUM U3 KOHTPOJIMPYIOIUX Meponpustui. Kaxnoe
TECTOBOE 3aJjaHuE COCTOMUT U3 15 BOIPOCOB, Bpems TecTUpOBaHUs — 30 MUHYT.

TecroBble 3amanus o AUcHUIUIMHE «DU3HKa» COCTABIIEHBI IO BCEM
paszeniaM Kypca ¥ SIBJISIOTCSA OJHUM U3 KOHTPOJIMPYIOIUX MeponpusTtui. Kaxnoe
TECTOBOE 3aJJaHUE COCTOUT U3 15 BOIIpocoB, BpeMs TecTupoBaHus — 30 MUHYT.
OneHuBaHue 1o MATUOAIBHOM cucTEME.

Kpurepun onieHMBaHus B paMKax JaHHOT'O OLIEHOYHOI'O CPECTBA

v OTJIMYHO — TMPEACTABJICHBbl NpPaBWIbHbIE OTBETHl Ha 13-15
BOIIPOCOB;

v XOpOIIO - TPEACTaBICHBI MpaBWIbHBIE OTBeTHl Ha 13-10
BOIIPOCOB;

v YAOBJIETBOPUTENBHO - IIPEICTABIICHBI IPABWIbHBIE OTBETHI Ha

10-7 BompocoB;
v HEYJIOBJIETBOPHUTEILHO — C MIPEICTABJICHBI TIPABMIHHBIC OTBETHI
MEHEee, YeM Ha 7 BOIIPOCOB;

[TPUMEPHI TECTOBBIX 3AJAHUH

1. «MexaHukay»
1. I'py3s1, n300pakeHHbIE HA PUCYHKAX HaXOMASTCS B paBHOBecHH. B kakom u3
HIDKETTPUBEICHHBIX COOTHOIIEHUH HAXOATCS a0COIOTHBIC YJTMHEHUSI TIPY>KHH, €CITH UX
JKECTKOCTH OJIMHAKOBBI?



| II 111
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a) X1>X2>X3

b) X1=X2<X3

c) X2<X1>X3

d) X1=X2>X3

e) X3>X1> X2

3. Ha teno Maccoii 3kr 1elicTBYET cuia, [0/ BIUSHUEM KOTOPOU TEJIO U3MEHSET CBOIO
IPOEKIUIO MEPEMEIICHNUS TaK, KaK I0Ka3aHO Ha pUCcyHKe. UeMy paBHa paboTa 3TOH CHIIbI 3a

OJIHY CEeKYHIY?

4 S, m/c

ol :

a) -18]1x

b) 181k

c) 61K

d) -6]1x

e) Henb3s onpenenuts.

4. VI3MeHeHMe SHEPTUU CUCTEMBI BCET/1a PABHO paboTe BHEIIHUX CUII U paboTe Cuil
TPEHUSI.

a) 1u3

b) 2u4

C) 3u4d

d) 2u3

e)1;2u3

5. Mo nevictBuem cuiibl BenuuuHo 10H Teno nu3aMeHsieT CBO0 KOOPJIMHATY 10 3aKOHY:
X=3+6t-1,5t2 (m). Yemy paBHa paboTa 3TOM CHUJIBI 32 TPU CEKYH/IbI?

a) -75/x

b) 751dx

c) -60/Ix

d) 67,5/1x

e) - 45/x

2. «MoJiekyasipHasi pU3NKa U TEPMOJAMHAMHUKA))

1. B cocyne nHaxoauTcs uaeanbHbli ra3. KoHIEHTpanus MOJIEKyJI ra3a paBHa 3,5*10%?
eM®  Ecim TeMneparypa rasa pasHa 301 K, To npon3zBoaumoe UM Ha CTEHKH COCY/1a JaBJICHUE
paBHO:

a) 80 klla

b) 100 kI1a
c) 145 xIla
d) 240 kIla
e) 390 kI1a



2. BHyTpeHHss 3Heprus uAeaaIbHOro OJHOATOMHOIO T'a3a MpH ainadaTHOM Ipolecce
yBenuumiach Ha AU= 350 JIx.

DTO 03HAYaeT, YTo

a) ra3 cosepurmi padoty 700 [Ix

b) ras cosepmun padory 350 Ik

C) paboTBI B 3TOM MpOLIECCe ra3 HEe COBEPILAT

d) Hax razom cosepimian padoty 350 Jx

€) Haj ra3zoM coBepiin padory 700 x

3. B cocyne naxoautcs uacanbHbli ra3. KoHeHTpamus Moyekys ra3a pasta 5,7%10719
cm”-3. Eciin Temnepatypa rasza 313 K, To cpeqHsis KUHETH4eCKasi SHEPrus JBUKEHUSI MOJIEKYJT
ra3a paBHa

a) 3,25*10"-21 Jx

b) 4,5*10"-21 [Ix

c) 5,25%10"-21 JIx

d) 6,48*10"-21 Ik

e) 1,1-10"-20/1x

4. Ha pucynke npecrtaBieH rpaguk HEKOTOPOTro IpoIecca, MPOUCXOISIIEro ¢
ujealbHbIM ra3oMm, B koopaunatax (V, 7).
Bp KOOpJIUHaTaxX (p{,) V) rpacdux 3Toropnp0uecca UMEET BUJI:

2

2 2

4) 5)
a)l
b) 2
c)3
d) 4
e)5

OLEHOYHOE CPEACTBO IIP-2
Kpurepuu onieHMBaHus B paMKax JAHHOTO OLIEHOYHOI'O CPEACTBA

v’ OTJIMYHO — MOJHOE JIOTHYHOE M3JI0KEHHUE TEOPETUYECKOTO MaTepHaa C
HEOOXOJMMBIMU BBIBOJIAMU, TPaMOTHbIE (HOPMYITUPOBKUA (PU3NYECKUX BEIUYUH,
pelieHne 3axady ¢ BBIBOAOM pabodeid (GopMysibl U MPAaBWIBHBIM YHUCIOBBIM
3HAYEHUEM;

v/ XOpOIO — TIOJIHOE H3JI0KEHHE TEOPETHUECKOTO MaTepualia, He Beeria
IpEJCTaBICHbBl HEOOXOIMMBbIE BBIBOJIbI, €CTh HETOYHOCTH B (POPMYJIMPOBKAX,
pelieHne 3agad ¢ BBIBOAOM paboueil (GopMyiabl U MPaBUWIBHBIM YHCIOBBIM
3HAYEHUEM;



v’ YIOBJIETBOPUTEIBHO — TEOPETHUECKHUI MaTepHall H3JI0KEH OECCHCTEMHO,
pelIeHue 3a7a4 MpeACTaBICHO 0€3 BbIBOAA (POPMYJIBI M YHCIIOBBIX PACUETOB;

v’ HEyIOBJIETBOPHUTEIBHO — OTCYTCTBYIOT OTBETHI HA TEOPCTUUECKHE
BOIIPOCHI, PEIEHO MEHEE MOJIOBUHBI 3a]1a4.

IIpuMepHbIe BApHAHTHI 32/IaHUI K Py0e:KHBIM KOHTPOJLHBIM padoTam
(PKK)

[IepBas 4acTh Kypca
PKK 1.1. Mexanuka
Bapwuanr 1.
1. 3akoH cOXpaHEHHs UMITYJIbCA.
2. Mowment unepiuu. Teopema IITeitnepa.
3. Kamenp O6pocunu BepTUKanbHO BBEpX Ha BHICOTY 10 M. Uepes kakoe Bpems OH
ymajet Ha 3emmo? (t=2.9 c).
4. ABTomoOWIb Maccoil 1 T ABMKETCS MPU BBIKIIOYEHHOM MOTOPE C MOCTOSITHHOU
CKOpPOCTBhIO 54 kM/4 moj ropy ¢ ykioHoM 4 M Ha kaxaeie 100 m mytu. Kakyro
MOIIIHOCTb JOJKEH Pa3BUBATh ABUTATENIb aBTOMOOUJIS, YTOOBI OH JIBUTAJICS C TAKOH
xe ckopocthio B Topy? (N = 11,8 KBr).
Bapuanrt 2.
1. Cpenssis u MTHOBEHHAasl CKOPOCThb. BhIUuMclieHHE MyTU MPU HEPABHOMEPHOM
JIBHOKCHUU.
2. CnenctBust u3 mpeoOpazoBaHmii JIOpeHIA: OTHOCHUTEIBHOCTH IMPOMEKYTKOB
BPEMEHU, OTHOCUTEIBHOCTb JIJIMH, PEASTUBUCTCKUI 3aKOH CIOXKEHUS CKOPOCTEM.
3. Ha Gapaban panuycom 0.5 M HaMOTaH IIHYp, K KOHIY KOTOPOTO MPUBSI3aH IPy3
maccoit 10 kr. Haiitu MomeHT uHepiuu OapabaHa, €Clii M3BECTHO, YTO TPY3
omyckaercs ¢ yckoperuem 2.04 m/c. (1=9.5 xrm?).
4. Teno magaeT ¢ BLICOTHI 19.6 M ¢ HyJI€BOI HaYaIbHOM CKOPOCTHIO. 3a KaKOE BpeMs
TeJo mpoueT nocaeanuit Mmetp ceoero mytu? (t=0.05 c)
PKK 1.2. MoJiekyasipHasi pM3MKa U TEPMOJIMHAMMKA
Bapuanr 1.
1. OcnoBHoe ypaBHeHne MKT rasos.
2. JlniuHa cBOOOAHOTO Mpodera MOJIEKYJIbI.
3. Ilpu n3o06apuyeckoM pacHIMpeHUH ABYXaTOMHOTO ra3a coBepiieHa pabora 156,8
Jx. Kakoe konmnyecTBo Teria 0b110 coobrneno teny? (Q = 550 JIx)
4. CxonbKo MoJiekyln copepskutes B 22 kr Bogopoaa? (N = 6.62 10%)
Bapuanr 2.
1. Buyrpennee tpenue. 3akon Hetorona. Koadunuent nuddysum.
2. AnunabGatHbiil ipouiecc. YpasHenue [lyaccona.



3. Uemy paBHa 3HEprusi BpalaTeIbHOTO ABMXKEHHS MOJIEKYJT a30Ta, COAEPKALUXCSI
B 1 kr npu Temneparype 7 C? (E = 8.3 10* ).
4. B cocyne emkocThio 4 1 HaxoauTcs 1 r Bogopona. Kakoe Koam4ecTBO MOJIEKYJ

coaepxurca B 1 cm® atoro cocyna? (n=7.5 10" cm?).

IMPOMEXYTOYHASA ATTECTALIUA

[IpomexxyTouHass arrectauys IO CTYJIEHTOB AUCHUIUIMHE «MexaHuka H
MOJIEKyJIsipHass ~ (QU3uKa» MPOBOAUTCS B  COOTBETCTBUUM C  JIOKAJIbHBIMHU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

[IpomexxyTouHas arrecTauus 0O JUCUUIUIMHE MPOBOAMUTCA B (opme
’K3aMeHa (OTBETHI Ha BOIPOCHI, YCTHBIN onpoc, oueHouHoe cpeacTBo YO-1). Ecnu
CTYJEHT MUMEET IOJIOKUTENbHBIE OLICHKN IO BCEM BUJAM TEKYILETO KOHTPOJIA, C
CyMMapHbIM OayzioM Oojbiie «3.5», OT NPOMEKYTOYHOW aTTECTallud OH
ocBoOoxkaaerca. CTyOeHThl, JKeJarollue YIY4IIUTh pe3yJbTaTbl TEKyLIeH
YCIEBAEMOCTH, IPUXOISIT HA SK3aMEH.

I[Ipu6au3uTebHbIE BONPOCHI IJI YCTHOTO OTBETA.

Chopmynupyiite npenMer (QU3MKH. Ha3oBuTre OCHOBHBIE METOBI
uccienoBanusi B usuke. Uro Takoe abOcrparupoBanue, ¢uznueckass MoJeib?
Cucrembl u3MepeHus (U3UYECKUX BETUYMH. AOCOJIOTHBIE CHUCTEMBI EIUHUIIL.
Cuctemsl enuauil CI'C u CH. Uto Takoe MexaHMYeCKOe JBMXeHHE. B yeM pa3Huiia
B OMMCAHUU MTPOCTPAHCTBA U BPEMEHHU B KJIACCUUECKOW U PENISITUBUCTKON (Pu3MKe.
OxapakTepu3yTe OCHOBHBIC HJICAUIU3UPOBAHHBICE OOBEKTHI  KJIACCHUYECKOM
MEXaHHKHU.

ChopmynupyiiTe OCHOBHYIO 3ajlauy KHHEMaTHKH. B dem 3akirodaercs
OTHOCHUTENBHOCTh nBWkeHUA? UTo Takoe cucrema orcuera? Kak B MexaHuke
OMMCHIBAETCS TOJIOKEHHE TOUKM B mpocTtpaHcTBe? UTO Takoe mnepeMenieHue,
NpOAEHHBIN MyTh? UTO TaKkOo€ KMHEMAaTUYECKUE YpPABHEHUS IBHKEHHUS TOUYKH?
OxapakTepu3ynTe OCHOBHBIE XapaKTEPUCTUKH JTBUKEHUSI.

OxapakTtepu3oBaTh  NOPSIMOJMHEHHOE  JIBIDKEHHWE, pPaBHOMEpPHOE U
paBHOMEpeMEHHOe  JIBMKeHHe. HammcaTe  KMHEMaTUyecKue  ypaBHEHUS
PaBHOMEPHOTO M PaBHOMNEPEMEHHOI'0 MPSMOJUHEHHOro nBMxkeHus. HauepTuthb
rpaduKy 3aBUCUMOCTUA TIYTH U CKOPOCTH OT BPEMEHU JJIsi PABHOIMIEPEMEHHOTO U
PAaBHOMEPHOTO  MOPSIMOJIMHEHHOTO  JIBHXKCHUSI. Uto mnoHUMaeTcs MO
OTHOCUTEIBHOCTHIO ABMkeHUs. Hanmucats mpeoOpa3zoBanus [ anmmes.

Uro  Ttakoe  HOpMaibHOE  (LIEHTPOCTPEMUTENIBHOE),  KacaTelbHOe
(TaHTeHIIMATBLHOE) W TONHOE YyckopeHusi? Kak cCBs3aHbI BETWYUHBI TIOJIHOTO



YCKOPEHHUsI C BEJIMYMHAMU HOPMAJIBHOTO WM TMOJHOTrO yckopeHui? Kak cBsizaHbl
BEKTOpAa IIOJIHOTO YCKOPEHHsI C BEKTOpaMH HOPMAJIBHOTO M KacaTEIbHOTO
yckopeHuil? OxapakTepHu3ylTe YIJIOBbIE MEPEMELIEHUE, CKOPOCTh M YCKOpPEHHE.
Ha3zoBute emuHuubl Mx wusMepeHus. HamummrTe KuHeMaTHyeCcKOe ypaBHEHUE
PaBHONEPEMEHHOTO IBUKEHUS MATEPUATIBHOW TOUKH 110 OKPYKHOCTH. Kak CBsI3aHBI
BEJINYMHBI [TOJTHOTO YCKOPEHHUS IBUKEHUSI MATEPUATIbHON TOUKHU 110 OKPYKHOCTH C
YTJIOBOW CKOPOCTBIO, YTJIOBBIM YCKOPEHUEM U PaINyCOM JBHKECHUS MAaTEpUAIbBHON
toukn? Kak cBsi3aHBl yIJIOBBIE U JIMHEHWHBIE XapAKTEPUCTUKU BpallaTEIbHOTO
JIBYOKEHUSA?

Ilepememenue, CKOPOCTb, HOPMAJIbHOE MW TAaHTCHIMAIBHOE YCKOPEHUS
YaCTUIbI TP KPUBOJIMHEWHOM JIBUKEHHUH. Y TJI0Basi CKOPOCTh U YTII0BOE YCKOPEHHE
[IPY JBUKECHHUU IO OKPYKHOCTH, UX CBS3b C JJUHEHHON CKOPOCTBIO U JIMHEWHBIMU
yckopenusamu. IloctynarenpsHoe U BpalaTesibHOE ABUKEHUE TBEPAOTO TEIA.

ITepsebiit 3ak0H HeroToHa. [loHsATHE MHEPIIMATIBHOM cUCTEMBI OTCUeTa. Macca.
Bropoii 3akoH Herotona. mnynsc Tena. YpaBHeHUE NBUXKEHUSA. TpeTuil 3aKOH
HproToHa. 3aKOH COXpaHEHUs HUMITYJIbCA. 3aKOH JBMXKEHUS [IEHTPA HHEPLIUH.

Pabora. Momnocte. Kunernueckas sHeprud. lloTeHumanbHas 3HEprus.
3aKOH COXpaHEHHsSI SHEPruM B MexaHuke. KOHCEepBAaTHBHBIE M JUCCUIIATHBHBIC
cuctemMbl. OO1IeU3NUEeCKU 3aKOH COXPAaHEHUS SHEPTHH. YTIPYTUW U HEYNPYTHid
yaap.

YpaBHEHHE IBWXKEHHS TeJa, BPALIAIOLIECTOCSs BOKPYI HENOABHKHOM OCH.
MOMEHT CuJIbl U MOMEHT MHEPILIMU Te€la OTHOCUTEIBHO OCH. MOMEHT uMITyJibCca.
3aKOH COXpAaHEHUSI MOMEHTA UMITYJIbCA.

[Ipunuun  otHocuTenbHOCTH  [anmunes.  [IpeoOpazoBanue  [anmues.
Kimaccuuecknii  3akoH  cinokeHuss — ckopocrei.  Iloctymarel  DuHIMITENHA.
OTHOCUTENBLHOCTh OJHOBpeMeHHOCTH. [IpeoOpaszoBanust Jlopenua. J[nuHa Ten B
pa3NUYHBIX CHUCTEMax oOTcyeTa. JTUTeabHOCTh COOBITHH B Pa3HBIX CHCTEMax
oTcyera. PensTUBUCTCKMM 3aKOH CIIOKEHHs CKopocTed. HMHrepBan Mexny
coObITHsiMA. OCHOBHOWM 3aKOH PENATUBUCTCKOM JUHAMUKH. OHEpPrusi B
PETNATUBUCTCKON JUHAMUKE. JHEPTHUS TTOKOS.

Heunepuuanbubie cuctemsl oTcuera. Cuibl uHepuuu. [{enTpobexHas cuia
nHepunn. Cuna Kopuonuca.

MexaHuka XHUAKOCTEW. YPaBHEHUE HEPA3PBIBHOCTU IS HECKHUMAEMOM
KUIKoCTU. MneanpHast KUAKOCTh. Y paBHEHNHE bepHyIu.

Buyrpennee tpenue. Teuenue Bs3zkon xkuakoctu. Popmyna Ilyazenns.
3aK0oHBI TUAPOAMHAMUYECKOTO 1101001, [loHsITHE TYpOYIEeHTHOCTH.

Mexanuka ynpyrux Ten. Ynpyrue aepopManuu 1 Hanpsbkenus. 3akoH ['yka.
Huarpamma HanpspkeHui. Ilnactuueckue pedopmanuu. Ilpenen mpodHOCTH.
Jedopmaru ciBura, KpydeHHs..



OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHUECKON TEOpUH. Y pPaBHEHUE
COCTOSIHUS UJICAJTbHOTO ra3a. 3aKOHBI UICAIbHBIX Fa30B.

[lepBoe Havasio TepMOAMHAMUKH. BHyTpeHHss 3Heprus. Pabora raza npu
n3MeHeHuu ero oobema. Termota. TemmoemkocTs. [IpuMeHeHne nepBoro Havasna
TEPMOJUHAMUKHU K U30IPOIIECCAM.

AnuabatHbplii Tiporiecc. YpaBHeHus Ilyaccona. PaGota raza B aguabaTHOM
nporiecce. Kitaccuueckas Teopust TEINIOEMKOCTH UAECAIBHOTO ra3a.

Heobpatumeie nponiecchl. SAABnenus nepeHoca. Cpeausis JUIMHHA CBOOOIHOTO
npobera monekyn raza. Juddysusa. Buyrpennee tpenue. TemaonpoBogHOCTb.

Uneanvupii ra3 B cuwimoBoMm 1none. Pacnpenenenme  bonbumana.
bapomerpuueckas  ¢dopmyna. MaKCBEUIOBCKOE  pacIpeiesieHne  MOJICKYIT
uJeanbHOro raza no ckopoctsam. OnsiT LITepHa.

Bropoe nHauanmo tepmoauHamuku. [ukn Kapno. CraTuCTHYECKUN CMBICI
BTOPOTO Hayaja TEPMOJIUHAMUKH.

Peanpubie ra3zel. MexmoliekynsapHoe B3aumonaencrtsue. [Ipunuun Ban-nep-
Baanbca. M30tepmbl peanbHbIX Ta30B. CKUKEHUE Ta30B.

TunoBbie KOHTPOJIbHBbIE 3aJaHUs JAJs TeKyIIel aTTecTauuu

Moayas 1. Mexanuka

1. Kopabnb uuer mo peke u3 nyHkra A B MyHKT B co ckopocTeio vI kM/4, a
o0paTHO - CO CKOPOCThIO V2 KM/4. HaliTu cpenHioo CKOpoCTb KOpalisi VCPK H
CKOPOCTb TEUEHHSI PEKU VP

2. Haiitu ckopocTh V (M/C) OTHOCHUTEIBHO Oepera peKd JIOAKH, UIYIIEH MO/
yriaom @(TpagaycoB) K TeueHuio peku. CKOpocTh TeueHus peku vl (M/c), CKopocThb
JIOJIKA OTHOCUTEIHHO BOABI V2 (M/C).

3. Teno, 6pouieHHOE BEPTUKAIBLHO BBEPX, BEPHYJIOCH Ha 3€MIIIO YEPE3 t CEKYH/I.
KakoBa Ob11a HauanbpHast ckopocTh Tena VO 1 Ha KaKyro BBICOTY h MOAHSIIIOCH TEJIO.

4. C GamHu BICOTOM h METPOB TOPU30HTANIBHO OPOIIEH KAMEHB CO CKOPOCTBIO
vx M/c. HailiTu ckopocTh KaMHs MpH MAaJCHUU V U YIoJl HaKJIOHa TpaekTopuu [ B
TOYKE MaJCHHUS.

5. Kamens OpoliieH ropu3oHTalIbHO CO CKOPOCTHIO VX M/c HaliTu HOopManbHOe
Y TaHTEHIMAJIbHOE YCKOPEHHE KaMHs Yepe3 BpeMsi t ¢ 1mocie Hayala ABUKCHHUS.

6. Kamenp OpolieH ropu3oHTalIbHO CO CKOpocThio VX M/c Hailtm panumyc
KpUBHU3HBI R TpaekTopun KaMHs yepe3 BpeMs t ¢ Tocie Hadaia ABMKCHUS.

7. Teno OpoileHO co cKOpocThi0 VO M/Cros yIiIoM K TOPU30HTY a TPalyCcoB.
Haiitn HOpManpHOE an U TaHTE€HIUAbHOE at yCKOpeHus Tena yepe3 1,25 ¢ mociie
Hayasa JBIKEHUSI.



8. Teno OpoieHo co ckopocThio VO M/Crosl YIiIoM K TOPU30HTY a TPajlyCcoB.
Haiitu pangnyc kpuBu3Hbsl TpackTopuu R depes t ¢ mocne Havyaia IBMKEHUS

9. Och ¢ AByMS AMCKaMH, PacloI0KEHHBIMU HA PACCTOSHHUHM | M IpyTr OT apyra
BpaIaeTcs ¢ yrIIOBOW CKOPOCThIO W 00/MuH. [1ynis, meTsmas BJob ocH, IpoOUBaeT
o0a JKCKa, MPU 3TOM OTBEPCTUE OT ITyJIK BO BTOPOM JTUCKE CMEIIEHO OTHOCUTEIHHO
OTBEpPCTHUS B MIEPBOM JUCKE Ha yroua ¢ rpagaycoB. Halitu ckopocTh mynu v.

10. Koneco, Bpaiasich paBHOYCKOPEHHO, JJOCTUTJIO YTIIOBOW CKOPOCTH W paji/c
yepe3 N 000poToB 1nociie Havasia BpaiieHus. HaliTu yrioBoe yckopeHue Koseca €
(pan/c2)

11. Koneco paguycoM R M Bpamaercst ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM €
pan/c2. Haittu 1y1st Touku Ha 000/1¢ KoJieca YTIOBYKO CKOPOCTh W M JIMHEHHYIO
CKOPOCTB V Uepe3 t CeKyH/ II0C/Ie Ha4yaJla JBUKCHUS.

12. K uutu noasenieH rpy3 P kr. Halitu HaTskeHne HUTH F, €ciiu HUTH € Tpy30M
HOJIHUMATh C YCKOPEHUEM a M/C

13. ABToM0OUIL BecoM P H ocTaHaBiIMBaeTcs MPU TOPMOKEHHUU 3a t CEKYHI,
IPOWJIA IPU 3TOM paBHO3aMeIEHHO S M. HailTh HayanbHYI0 CKOPOCTh aBTOMOOUIIS
Vv M/C ¥ cuity TOpMOkeHus F H.

14. Teno maccoi m Kr JETSIIEE CO CKOPOCTBIO V M/C yhapsieTcs o
NEPIEHIUKYJISPHYIO CKOPOCTH CTEHKY M YIPYrO OTCKaKHMBAeT OT Hee 0e3 moTepu
ckopocTH. HaliTi umiynbe cuiibl p H*C , OJy4YeHHBIH CTEHKOH 3a BpeMs yaapa

15. ABromobunes Becut P H. Bo BpeMs nBukeHUs Ha aBTOMOOWIIb JEHCTBYET
cwia TpeHus, paBHas 0,1 ero Beca. Uemy gomkHa ObITh paBHA CUJIA TATH JIBUTATEII,
YTOOBI aBTOMOOMJIb IBUTAJICS C YCKOPEHHUEM a M/C2

16. Kakoit yros ¢ rpaaycoB ¢ TOPU30HTOM COCTaBJISIECT MOBEPXHOCTh OEH3MHA B
0ake aBTOMOOWJIS, IBUXKYILIETOCS TOPU3OHTAIIBHO C TOCTOSIHHBIM YCKOPEHUEM a M/C

17. K noToJiky TpamMBailHOro BaroHa noABEILICH HAa HUTHU ap. Baron aemxercs
C TOPMOKEHHEM U €T0 CKOPOCTh PABHOMEPHO 3a BpeMsl t ¢ u3MeHsieTcs oT v1 M/c 110
v2 m/c . Ha kaxoii yroi ¢ rpaaycoB OTKIIOHUTCSI HUTh C IIapoM?

18. ABToM0OmIIb BecuT P TOHH. BO Bpemsi nBMKeHNs Ha aBTOMOOUITH IEHCTBYET
cuiia Tpenus, paBHas 0,1 ero Beca. Uemy goikHa ObITh paBHA CUJIa TATH IBUTaTEs,
9TOOBI ABTOMOOWJIb JBUTAJICS C TIOCTOSTHHOM CKOPOCTHIO B TOPY € YKJIOHOM h M Ha
KaXZIbIe S METPOB MPONUJAEHHOIO Iy TH.

19. JIBe rupu Becom P1 kr m P2 xr coenHEHbI HUTHIO U MEPEKUHYTHI YEpE3
HeBecoMbll Onok. Haiitu yckopeHune a M/c, C KOTOPBIM [BIXKYTCS HHUTH U
HaTsDKEHHWE HUTH F H.

20. HeBecomblii OJIOK yKpeIJIeH Ha BEpIUIMHE ABYX HAKJIOHHBIX IJIOCKOCTEM,
COCTABJISIIOUIMX C TOPU3OHTOM YIJibl o U [3 rpagycoB. ['upu Becom Pl u P2 xr
COEJIMHEHbI HUTBIO U MEPEeKUHYTHI uepe3 0ok. Haiitu yckopenue a M/c, ¢ KOTOPhIM
JBWKYTCSI TUPU U HaTsbKeHue HUTU F H.



21. Haittu pabGoty AMIXK, KOTOPYHO HAaJl0 COBEPIIMTb, YTOOBI YBEIUYUTH
CKOPOCTb JABIMKEHUs Tena oT v1 m/c 10 v2 m/c Ha mytu S M. Ha BceM myTH aeiicTByeT
MOCTOSIHHAA cuJia TpeHus, paBHas F H. Macca Tena paBHa m Kr.

22. KameHb Maccoil m Kr ynaja ¢ HEKOTOPOU BBICOTHI. [lajieHue nmpoaomkanocsh
t c. Hailtn xuHeTnueckyro Ex M MOTeHUHAIbHYIO El 3HEpruto KamMHsA B CpEeIOHEU
TOYKE ITyTH.

23. Pabota, 3aTpaunBaeMas Ha TOJIKAHHE SiApa, OPOILIEHHOTO MOA YyrioMm ¢
rpasycoB K TOPU30HTY, paBHa AJDK. YUepe3 CKOJIBKO BpEMEHM t M Ha KakoOM
paccTosIHUU OT MecTa OpocKa X siIpo ymaaeT Ha 3emmo? Macca siipa m K.

24. C HaKJIOHHOMU TIJIOCKOCTH BBICOTOM h M M IJTMHOM CKIIOHA | M CKOJIB3UT TENIO
Maccod m Kr. Haltu kMHETHYeCKyro 3Hepruto Ex Tena y OCHOBaHMS IIOCKOCTH.
Koaddumment tpenus pasen k.

25. YenoBek maccoil ml Kr, JBHXKYIIUICS CO CKOPOCTHIO V1 KM/4, TOTOHSIET
TEJIEKKY MacCOM m2 Kr, ABUKYIIYIOCS CO CKOPOCTHIO V2 KM/4 U BCKAKMBAET Ha HEE.
C xakol CKOPOCTBIO V OyJIeT IBUraThCs TEIEKKa?

26. Teno maccor ml kr ypapsiercss O BTOpPO€ TEJIO MAacCoOM m2 K.
[lepBoHauanbHBIE CKOPOCTH TEJI PaBHBI V1 U V2 M/C 1 HalpaBJICHbI B OJIHY CTOPOHY.
CuuTass ymap LEHTpPaJbHBIM W HEYNPYTHM, HAUTH KOJIMYECTBO Termina Q K,
BBIJICJIUBLIEECS IIPU yAapeE.

27. MarepuaibHasi TOYKa Maccoll m Kr, MPUBA3aHHAS K HUTH JJIUHON | M,
OMHUCBHIBAET B TOPU3OHTAIIBHOW TJIOCKOCTU OKPYKHOCTb. CKOpOCTh BpaieHus: N
000poTOB B cekyHay. Halitu cuny Hatsbkenus Hutu F H.

28. Haiitu paboTy A 115K, KOTOPYIO HaJ[0 COBEPILIUTh, YTOOBI C3KaTh MPY>KUHY Ha
S M, ecnu M3BECTHO, YTO CHJIA CXKATUsl MPONOPLUMOHAIbHA AepopMaluu, U MO
nerctBueM cuiibl F H pykuHa cxxumaercs Ha | M.

29. Hauitu cuny npursbkeHus F H M DHEPruro0  IpaBUTALMOHHOTO
B3auMojielicTBusl E [k Mexnay nByMs Tenamu maccoil ml u m2 kr. Paccrosinue
MEXy Testamu R M.

30. JIBa mapa paguycoMm rl U r2 METpOB 3aKperieHbl Ha KOHIIAX TOHKOIO
HEBECOMOTO CTepkHs. PaccTostHue mexay ueHtpamu mapoB | merpoB. Macca
KaXJI0T0 M3 mapoB paBHa ml u m2 kr. HailTu MOMEHT HMHEpUUH CUCTEMBI [
OTHOCHUTEJIBHO OCH, TPOXOIALIEH Yepe3 CEPEAUHY CTEPKHS NEPHEHAUKYIISAPHO €r0
JUTUHE.

31. MaxoBUK, MOMEHT HMHEPIIMU KOTOPOro paBeH I, Bpamiaercs ¢ yrjioBOM
ckopocTbto w. Halitu Topmo3siiuii MOMEHT N, o A€MCTBUEM KOTOPOTO MaXOBHUK
OCTaHABJINBAETCS yepes3 t CEKyH.

32. JIpe rupu Maccoii m1 1 m2 Kr COeIMHEHbI HUTHIO ¥ IEPEKUHYTHI uepe3 OJI0K
Maccoil m kr. HaiiTu yckopenue a M/c, ¢ KOTOPbIM ABUXKYTCS TUPH.



33. Jluck MaccoilT m Kr Katutcsi 0e3 CKOJBXKEHHS MO TOPU30HTAILHOM
IUIOCKOCTH CO CKOPOCTHIO V M/c. HaliTh KMHETHYECKYIO SHEPTHIO TUCKA.

34. Ilap pammycom R M katutcs 0e3 CKONBKEHHS 1O TOPU30OHTAIBHOMN
TJIOCKOCTH, JieJiasi n 000pOTOB B ceKyHIy. Macca mapa m Kr. HaiiTu KuHeTHIeCKyTO0
HHEPTHUI0 KATALIErocs 1apa.

35. Ilo o6ony MaxoBMKa HaMOTaHa HUTh, K KOHILy KOTOPOH IMOJBEUIEH I'Py3
Maccoit m kr. Ha kakoe paccTosiHue 10KEH OIYCTUTHCSA IPY3, YTOOBI MAXOBHK CTAJl
BpallaThCsi CO CKOPOCTHIO N 000OPOTOB B CEKyHAY. MOMEHT MHEPIMHU MaxoBHKa |
KI/M2, paainyc MaxoBHka R m.

36. AMIUIATYAa TapMOHUYECKOTro KosiebaHusa paBHa A M, nepuon T cexkyH.
HaiiTu MakcUMalbHYIO0 CKOPOCTHb KOJIEONIOIIEHCS TOYKM M €€ MaKCHUMAaJIbHOE
YCKOPEHHE.

37. Haiitu ammmtyay A, LMKIMYECKYI0 YacTOTy , HadalbHyI (asy
CHUHYCOMJIaJIbHOTO TapMOHUYECKOT0 KOJIeOaHUs, €CIM HM3BECTHO MaKCHUMAaJIbHOE
YCKOPEHUE amax, IEPUOJ KOJIeOaHUsl T, CMEIIEHUE TOUKH OT MOJI0KEHHS PaBHOBECHS
X B Ha4aJbHBIA MOMEHT BPEMEHH.

Moayasb 2. MoJsiekyasipHasi pu3uKka 4 TEpMOAUHAMUKA

1. Kakyro TemnepaTypy UMeeT a30T Macco M Kr, umerouii ooveM V 11 ripu
nasnenuu P I1a?

2. Kakoii 06beM V M® 3aHUMArOT M I' KKUCIOPOAA NPH JaBleHHd P MM pTCcT 1
temriepatype 1°C

3. B 6annone Haxoausiock my Kr raza npu aasiaenuu P; [1a. Kakoe konndecTBo
raza M; Kr OocTajlocb B OalyloHe, €ClHM JaBJicHHE W3MeHWIochk g0 P, Ila.
TeMmneparypy rasa c4uTaTh OCTOSTHHOM.

4. Haiitu maccy ceprauctoro raza SO» (Kr), 3aHuMaroIiero 0obeM V IUTpoB npu
temriepatype 1°C u naBnenuu P MM prT CT.

5. Haiitm Maccy BO37yxa, 3amoJHSIONICTO ayIUTOPHUIO BBICOTOH h M U
miomansio S M2, J{apnenne P MM prer, Temmeparypa t°C. Macca 0HOro KAIOMOJIS
BO3/yXa paBHA 29 KT.

6. A30T Maccoil M T, HAaXOSUIUICS B 3aKPBHITOM cOCy i€ 00beMOM V JIUTPOB MPU
temmnepatype 11°C, menset Temreparypy no 1,°C. Haiitu nasienue raza jgo (P1 I1a)
u niocne (P, [1a) narpeBanusi.

7. Haittu ninotHOCTh Bogopoaa npu temneparype t°C u naBnenuu P MM pT CT.

8. I'a3z maccoii M kr 3anuMaer oobeM Vi M3 npu temnepatype t:°C. Ilocne
M3MEHEHHUS TEMIIEpATypbl Ta3a MPU MOCTOSHHOM JIaBJICHUU €ro IUIOTHOCThH CTaja

paBHa pkr/m®. Haiiti KoHeuHy0 Temmeparypy rasa 7> K



9. B 3akpbITOM cocyne HaXOAUTCS BOJA, 3aHUMaroIasi OT BCEro o0beMa JI0JII0
X. Haiitu nasnenue P (I1a) u oTHOCTH p (KT/M3) BOASHEIX IAPOB IIPH TEMIIEPATYPE
t°C, 3Has, 4TO MpHU ITOM TeMIIepaType BCsl Boj1a 0OpaIaeTcs B map.

10. B 3amkayTOM 00BEMe V M HaxXomuTcs M; Kr BOABI M My KT KHCIOPOJIA.
Haiitu naBnenue npu temmeparype t°C, 3Has1, 4To BCS BoAa MpeBpaliacTcs B map.

11. B Bozmyxe coxepxurcs 23,6 % kucimopoaa u 76,4 % azorta, HaWTH
IJIOTHOCTH BO3yXa p (Kr/M°) mpu nasnenuu P My prer u temneparype t°C.

12. ATom aprona, JETSIINIA CO CKOPOCTHIO V M/C, YIIPYTO yAapsieTcs O CTCHKY
cocyza. YToJl MeX/ly HallpaBJIE€HUEM CKOPOCTH aTOMa M HOPMAJIBIO K CTEHKE COCya
cocTaBisieT « rpanxycoB. Haittu ummynsc P (Kr*m/c ), MOMy4YEHHBI CTEHKOH 3a
BpeMs yJapa

13. Kakoe xomudectso Monekyn N Haxomurca B koMHaTe oobeMoM V M2 mpu
temriepatype t°C u naBiaenuu P MM pr CT.

14. Haititu cpeaHio0 KBaJpaTUYHYIO CKOPOCTH V M/C MOJIEKYJ rasza IpHu
temneparype t°C ecnm Mmacca OJHOTO KWJIOMOJIS paBHa M KT

15. InoTtHOCTH Ta3a paBHa PKr/M3. CpelHss KBaJpaTUIHAsS CKOPOCTh MOJIEKYIT
ATOTO ra3a paBHa V m/c. Halitu naBnenue rasza P Ila.

16. Uemy paBHa sHeprusi TeruioBoro asmwxkenus E (x) kucinopoaa maccoit mr
npu Temneparype t°C. Uemy paBHa sHeprus BpamareabHoro aswkenus Eq (Jx) u
MOCTYIATEIBHOTO ABMKEeHUS Ey (k)7

17. JIByxaToOMHBIN ra3 Maccoi m Kr HaxoauTtcs mmof AasieHueM P [la u numeer
IJIOTHOCTH o Kr/M3. HaliT HEPIrUIo TEMIOBOrO ABMKEHH MOJIeKyI E (JIxk).

18. Uemy paBHBI ynenbHas TEIUIOEMKOCTH Cp M Cy JIBYXaTOMHOIO Tas3a, €CIU
IJIOTHOCTH TOTO I'a3a IPH HOPMAJIbHBIX YCIOBUSX PaBHA PKI/M>.

19. HaiitTn yaenpHyr0 TEIJIOEMKOCTH IPU ITOCTOSIHHOM JAaBJIEHUM Cp Ta30BOM
CMECH, COCTOSILIEN U3 N1 MOJIEH aproHa U Ny MOJIEH a30Ta

20. YnenbHas TEIJIOEMKOCTb IPU IOCTOSSHHOM OO0BEME Ta30BOM CMeECH,
COCTOSIIIEN W3 N1KWJIOMOJIEH KHUCIOpOJa W NKWIOMOJIEW aproHa, paBHa Cy
Jlx/kr*rpaa. Haittu Mmaccy aprona my (Kr).

21. Kucnopoa maccoit m kr HaxoauTcs oA aasyienurem P Ila npu temneparype
t°C. Tlocie HarpeBaHus MPU TOCTOSHHOM JABJIEHUHM Ta3 3aHsan oobeM V M3, Haiitn
KOJIMYECTBO TeIIa, mojgydeHHoe razom Q JIx.

22. A30T Maccoii M KI HAXOMUTCA B 3aKPBITOM cocyne obbemoM V M mpu
temnepartype t1°C. Ilociie HarpeBaHus JaBJICHHUE B COCY/I€ CTANIO paBHO P2 MM pT CT.
Kaxkoe konmunuectBo Temia Q /[ 6110 cooOliieHo razy?

23. Kakoe koJIM4ecTBO Teria HaJ0 COOOIIUTh KUCIOPOAY MacCOi M Kr, YTOObI
HarpeTh ero Ha t°C npu NOCTOSTHHOM TaBJICHUU?



24. B 3aKpBITOM COCYZIe EMKOCTBIO V M HaXOJIMTCS BO3LYyX NpH JaBjieHuH P
[Ta. Kakoe xommuectBo Temwia Q Ik Hao cOOOIUTE BO3AYXY, YTOOBI TOBBICUTD €TO
JaBJieHHE B N paz?

25. B 3akpbIToM cocye 00beMoM V M3 COIEPKUTCS a30T, INIOTHOCTH KOTOPOTO
paBHa pkr/m®. Kakoe xomuuectso Temna Q JI Hago cOOOWIUTH rasy, 4ToObI €ro
TeMIiepaTypa nojassuiach Ha AT rpagycoB

26. B 3akpbiToM cocyze 00beMoM V M cofepKUTCA a30T IIpU Temreparype Tq
K u naBnenun P; atm. [locne HarpeBanus gaBieHue MOBbICKUIOCH 10 P, atm. Halitu
TEeMIepaTypy rasa mnocie HarpeBanus 1, K u koamdecTBo cOOOIIEHHOTO Ta3y Teria
Q k.

27. lenuii HAXOAUTCSA B 3aKPBITOM COCYJE EMKOCTBIO V M° IpH TemIeparype
t°C u naBnenuu P; I1a. Kakoe konmnuectBo Temia Q JIk Hamo cOOOIMTE raszy, 4TOOBI
noBBICUTH ero temmeparypy Ha AT K? Haiitu cpeaHioro KBaapaTUUHYIO CKOPOCTh
MOJIEKYJ V M/c 1 naBienue P I1a.

28. B 3akpbITOM cocyae o0beMoM V JTUTPOB HAXOAUTCS N T a30Ta U N T aproHa
IpU HOpMabHBIX ycioBusx. Kakoe konmndectBo Teruna Q Ik Hago coOOmUTh ATON
ra3oBoi cmecH, 4ToObl HarpeTh ee Ha AT K?

29. [I710THOCTH HEKOTOPOTI'O ra3a Mpu AaBieHUU P MM pTcT paBHa p 1/11. Halitu
CPEIHIO apu(MeTHdyecKyro Vi, CpEIHIOI KBaJpaTHMUHyI0 Vo, W Hauboiee
BEPOSITHYIO V3 CKOPOCTH MOJIEKYL.

30. Kakas yacte mosekya kuciopoma AN/N mpu temmeparype t°C umeet
CKOpPOCTb B MHTEpBAaJIE OT Vi J10 V2 M/c?

31. Haiitu naBnenue Bo3ayxa P MM prcT Ha BeicoTe h M Haj ypoBHEM MOps.
Temnepatypa paBna t°C. /[aBneHne Ha ypoBHE MOps paBHO 760 MM PT CT.

32. IMaccaxxupckuii caMoJieT JIeTUT Ha BbicoTe Ny M. B kabuHe momnepxuBaercs
JIaBJICHUE, COOTBETCTBYIOIIEE BhicoTe Ny M. Haiith pa3sHocTh naBnenuii AP BHYTpH
U CHapy»u KaOWHBI MPU TeMIlepaType HapyHOTo Bo3ayxa t°C.

3 Bosmyxa Ha BbIcOTe h M mpu

33. Ckonbko BecuT (B Hprotonax) 1 m
temneparype t°C.

34. OnpeaenuTh CPEeIHIOW JIUHY MpoOera AM MOJIEKYJIbl YTJIEKUCIIOro rasza
npu Temneparype t°C u gaBnenuu P MM pT cT. JluaMeTp MOJIEKYJIbl CYUUTATh PABHBIM
3,2*10710 m.

35. Haiitu cpenHee 4uciao CTOJKHOBEHUM Z 1/CeK MOJEKyN YIJIEKUCIIOro rasza
npu Temreparype t°C, ecnu cpeHsist JyinHa ¢cBoOOHOTo pobera paBHa | m.

36. Haiitu cpeaHee 4MCIO CTOJKHOBEHHMM Z 1/cexk MoOJeKyn a3ora mpu
temneparype t°C u naBinenuu P MM pT CT.

37. B eMkoctu 06beMoM V M HaxoauTcs a30T Maccoii M kr. Haiitu CPEIHIOK0

JUTUHY Tpo0era MOJIEKYJ AM.



38. Haiitu xo>dpuiment auddysuu Bogopoaa D m?/c npu temneparype t°C,
€CJIM CpeAHssl JJIMHA CBOOOIHOrO Ipodera MOJIEKyYJ paBHA A M.

39. Haiitu cpeanioro nnuHy cBOOOAHOTO mpoOera A M aTOMOB Teius TpU
temrepatype t°C u paBieHun P MM pTCT, ecid 3HaueHHEe KOA(P(PULIHEHTA
JMHAMUYECKON BA3KOCTH PABHO 1| KI/M*C

40. Haiitu xo>dppumment muddysun D mM?/c U k03 PUIHMEHT BHYTPEHHETO
TpeHus M Kr/M*c Bo3nyxa npu nasieHuu P mm prer u temneparype t°C. Iuametp
MOJIEKYJIbI IPHHATH paBHEIM 3%10710 M

41. Haiitu xod(ppuImeHT TermonpoBogHOCTH Boaopoaa Ker/m*rpan, ecim
K0>()(UIMEHT BHYTPEHHETO TPEHHUS I HETO B OTUX yCIIOBMAX PaBeH N H¥*¢/ M2

42. Haittu kosd¢duumeHTKBT/M*rpag TEIJIONPOBOAHOCTH BO3AyXa IMpH
temnepatype t°C u napnenuu P ITa. luameTp MoneKy/Ibl OPHHATE paBHBIM 3*10710
M.

43. Kakoe konmuyectBo Teruia Q [k Tepsercs exedacHO 4epe3 OKHO 3a Cuer
TEIUIONPOBOJAHOCTH BO3/1yXa, 3aKJIIOUEHHOTO0 MEXAy JByMs cTekiamu. Ilnomans
okHa S M?%, paccTosHME MEXIy CTeKiIamu Z M. Temmeparypa B momemenun t,°C,
TeMIlepaTypa Hapy>KHOro Bozayxa t,°C. JlmameTp MOJIEeKy NPUHATH paBHBIM 3%10°
10 M. Temmeparypy BoO3ayXa MEXIy CTEKIAMU CUMTATh PAaBHOM CpEIHEMY
apu(MeTnyecKkoMy TEMIEpaTryp HapyXHOIO IMPOCTPAHCTBA W IOMEIIEHUS.
JlaBnenue paBHO P MM pT CT.

44. B 3akpbhITOM COCYyJl€ HaxoJWUTCS M; TpaMMOB a30Ta U My rpaMMOB
kucinopoaa. Haiitu usmenenue Buytpenneit sueprun U ([]x) cmecu npu u3MeHeHun
temmneparypsl Ha t°C.

45. n MoJeii a30Ta , HAXOAAIIETOCS IPU HOPMATbHBIX YCIOBHSIX, PACIIUPSIETCS
annabatnueckn or oovema Vi M° mo oowema Vp m3. Haiitm paGory A (JIx),
COBEPIICHHYIO IPH PACIINPEHUH.

46. m rpaMMOB KUCJIOPO/1a, Haxoserocs mpu aasieHun Pq [1a u rtemneparype

3, Haiitm naBnenue P, u

T1 K, cxumaercs agumabatudecku g0 oobema Vo M
TeMIiepaTypy T2 MOCJE CXKaTHs.

47. U neanbHas TeraoBas MalinHa, padoTatomas no nukiy Kapsao, nomyyaer 3a
Kbl nuki ot HarpeBarens Qi (k) temna. Temnepatypa narpeBarens T1 K,
TeMiiepatypa xonoauwibHuka T, K. Haiitu padoty A (1), coBepiaeMyto MalimHoOu
3a 1 ki u kosmuecTBo Teria Q2 ([x), oTnaBaeMoro XoJouIbHUKY 3a OJIUH ITUKIL.

48. VneanpHas TemioBas MallinHa, padoTarormias mo 1ukiy KapHo, coBepiaer
3a omuH 1uKkI pabotyA ([x). Temmeparypa narpeBarenss 71 K. Temmeparypa
xomomunbauka 7> K. Haittm KIIJ[ mammast 1, xommyectBo temia Qi (Jx),
MoJlyyaeMoro 3a OJMH IIMKJI OT Harpemaresis, KojguuectBo Teruia Qi (Ix),

0TAaBacMoOro 3a OAH UK XOJIOAUJIbHHUKY.



49. Haittu uzmenenue >atponuu AS Jx/rpaayc npu npeBpaiieHuyd M Kr Jbaa
npu Temreparype t1°C B nmap nipu temmneparype 100 °C

50. Haiitr u3amenenwne saTpornun AS Jx/rpagyc npu nepexoae M Kr KUCIopoaa
ot 06bema Vi M® ipu Temmneparype T1 K x 06bemy V, M® ipu Temnepatype T, K.

51. Haittu uamenenue sutponuu AS Jx/rpaayc npu nepexoje M Kr BOAopoa
ot 06vema Vi M° nox nasnenuem P; IMa x 06beMy Vo M2 oz nasnenuem P, ITa

52. M KUJIOrpaMMOB BOJOPO/A PACIIUPSIOTCS U300apUUYECKU 10 YBEIUYCHUS
obbemMa B N pa3. Halitu usmenenue 3HTpornuu 1S Jx/Kr.

53. Kakyro Temmeparypy MMeeT a30T Maccoil M r, 3aHumaromuii oosem V M3
npu nasiaenun P Ila. a3 cuurars maeansHbiM - paccuutaTh 1 K. ['a3 cuurate
peanbHbIM - paccuuTath 12 K.

54. n Moneit yriaekucaoro raza Haxoaurtces npu temmneparype T K u 3anumaror
00beM V M°. Haiitu naBnenue rasa, cumras ero uaeansHeiM (Pp I1a), u cunTas ero
peansubiM (P3 [a)

55. Haiitu Maccy Bojibl M KT, cojiepyKaluxcsi B N M° BO31yXa IpH TeMIepaType
t°C 1 oTHOCHTENBHOH BIaXKHOCTHU K0,

56. HaiiTu mioTHOCTB pTyTH pKI/M3 nipu Temmepatype t°C, eciu ee niI0THOCTh
po mpu Ttemmeparype 0 °C pasma 13600 xr/m3. Kosdduumenr o6beMHOrO
pacumupenus py pases 1,85*10 rpax™.

57. Kakyto cuity F HbIOTOHOB HEOOXOAMMO MPUIIOKHUTH K TOPU3OHTAIHHOMY
ATFOMUHUEBOMY KOJIBITY BBICOTOH H METpOB, BHYTPEHHUM JUaMeTpoB d; METPOB U
HApY)XHBIM JUaMeTpoM O METpOB, 4TOOBI OTOPBATh €r0 OT MOBEPXHOCTH BOJIbI?
[110THOCTH amoMuHKsA p paBHa 2,6%103 kr/m3,

58. KakoB nomkeH ObITh BHYTPEHHUH auameTp kamwuisipa d (M), 9ToObl Tipu
TIOJTHOM CMAaYMBaHHUK BOJIa B HEM TOJHSUIACH HA BBICOTY N MeTpOB?

59. TInacTUHKK W3 MEAM TOJIIMHOM d; METPOB M KeJie3a TOJIIHUHON O, MeTpoB
CJIOKEHBI BMecTe. BHEIIHsS MOBEPXHOCTh MEIHOM IJIACTUHKU MOJIEPKUBACTCS
npu temneparype t1°C, BHEIIHSS MOBEPXHOCTD KeJNe3HOoU - mpu Temieparype t,°C.
Haiiti remnieparypy t°C moBepxHoCcTH WX cOnpuKocHOBeHUs. [Inomaap miacTuHoK
BEJIMKA 110 CPABHEHUIO C UX TOJIIIUHOM.

60. Kakoe konmuectBo Teria Q X mpoxoauT uepe3 MEOHBIM CTEpKEeHb 3a
BpeMs T CeK, IUIOIIA/b MOIEPEYHOTO CeYEeHHs KOTOPOro paBHa S M2, aumHa | M, ecu
Pa3HOCThH TEMIIEpPATyp Ha KOHIaX CTepP kHs cocTaBiseT At°C



