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ABSTRACT
Bachelor’s/Specialist’s/Master’s degree in - 05.03.01 Geology
Study profile/ Specialization/ Master’s Program “Title” - Geology
Course title - Physics
The discipline « Physicsy is included in the list of mandatory disciplines of the
variable part of the Block 1 (mathematical and natural-science cycle). The cred-
its of discipline makes 6 test units, 216 hours.
Instructor: Chubov Yu. V.
At the beginning of the course a student should be able to: the base
knowledge of the elementary and secondary educations.
Learning outcomes: general competences — (GC-4), general professional com-
petences (GPC-2, GPC-4).
GPC-3 - The ability to use basic knowledge of mathematics and natural Sciences
in professional activity;
SPC-7 — The ability to use knowledge of fundamental branches of physics, chem-
istry, ecology, information technologies for the solution of practical problems in
the field of Geology.

Course description: The main goal of the course « Physicsy is the first ac-
quaintance with the geology, as the science about nature of the Earth, including
the methods of geological researches, initial data on a structure and age of the
Earth, its position among other planets of the Solar system; an exogenous and
endogenous processes; the basic structural elements of the earth crust and laws
of their evolution; modern tectonic concepts; economic value of geology, and
preservation of the environment.

Main course literature:

1. Physics: textbook / V. G. Havranek. - M.: research center INFRA-M, 2014.
- 400 p.: 60x90 1/16. - (Higher education: Bachelor). (binding) ISBN 978-5-16-
006395-9-access Mode: http://znanium.com/catalog/product/375844

2. Kuznetsov, S. I. physics Course with examples of problem solving. "Con-
densed matter physics" [Electronic resource] : textbook / S. I. Kuznetsov, N. A.
Timchenko. - Tomsk: Publishing house of Tomsk Polytechnic University, 2011. -

47 p. - access Mode: http://znanium.com/ - access Mode:
http://znanium.com/catalog/product/417650
3. General course of physics: textbook for universities: in 5 volumes Vol-

ume 1: Mechanics / Sivukhin D. V., - 6th ed., erased. - M.:FIZMATLIT, 2014. -
560 p.: 60x90 1/16 (Binding) ISBN  978-5-9221-1512-4-access
Mode:http://znanium.com/catalog/product/470189

Form of final control: exam, pass-fail exam.
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AHHOTaUMs K pado4eil mporpaMMe JUCHUTLINHBI
«DuzuKa»

VYuebnas qucuumuinHa «Pu3ukay pazpaboTaHa IS CTYASHTOB, 00yJarOIMUXCs
no HanpasieHuto noarotoBku 05.03.01 I'eonorus, npoduns «I'eonorus», B COOTBET-
CTBUM C TPEOOBAaHUSIMHU 0OpPA30BATEILHOTO CTAaHJAPTa, CAMOCTOSTENILHO YCTaHABIU-
Baemoro JIB®VY. Jluciumninuna «Pu3uka» BXOAUT B 0a30BYyI0 4acTh Osioka 1 Jluciu-

wHbl (Moaynn) yueOnoro miana (naaekc b1.5.10).

OO6mrast Tpy10€MKOCTh AUCITUIUIMHBI COCTABISIET 6 3a4eTHBIX eauHuIl, 216 Ja-
COB. Y4eOHBIM IUTAHOM TIPETYCMOTPEHBI: 36 4acoB JEKINH, 36 4aCOB MPAKTHICCKUX
3ansaTuii, 108 yacoB camocToaTensHOM paboThl, BKIOYas 45 yacoB Ha MOATOTOBKY K
sK3aMeHy. JluciummHa peanusyeTcs Bo 2-M U 3-M ceMecTpax 1-To u 2-To Kypca.

[lenb OCBOGHUS JUCIHMILTUHBI — 3TO CPOPMHUPOBATH Yy CTYACHTA MPE/ICTABICHUE
00 OCHOBHBIX pa3zzeniax (M3HUKH, TPUBUTH HABBIKK SKCIIEPUMEHTAIBHOTO HCCIIEI0Ba-
HUS T€X WM WHBIX (PM3UYECKUX SIBJICHUH M TIPOIIECCOB, HAYYNUTh paboTaTh C H3MEPHU-
TEJBHBIMU TIPUOOpPaAMHU M COBPEMEHHBIM SKCIIEPUMEHTAIBHBIM 000pyaoBanueM. Llenn
M3YyUYeHHUS paszjena «o0uied GUu3ukm», COCTOUT B TOM, UTOOBI MPECTaBUTh (pu3nye-
CKYIO TEOPHIO TOTO WJIM MHOTO SIBJICHUS, Kak 000011eHne HabI01eHUH, )KU3HEHHOTO
OTBITA M IKCIIEPUMEHTA, U TIPEJICTABUTH ATy TEOPHUIO B BUIE MAaTEMaTHYECKON CBS3H
MEXIy (PU3NYECKUMH XapaKTEPUCTHKAMU ITOTO SBJICHUS, CITOCOOCTBYIOMmEro (op-

MHPOBAHUIO €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JIJIs YCIEIIHOTO M3y4YeHUsT TUCIUILUIMHBI Y 00ydJaronuXxcs A0DKHBI OBbITh da-
CTHYHO CPOPMHUPOBAHBI AJIEMEHTHI CIICAYIONTUX MTPEIBAPUTEIIEHBIX KOMIICTCHITHIA:

I[IK-2 — cmocoOHOCTh  CaMOCTOSTEIBHO  IMOJy4aTh  TEOJIOTHYECKYIO
WH(POPMAIIHIO, UCTIOIH30BaTh B HAYYHO-UCCIICIOBATEILCKON JEATCIPHOCTH HABBIKH
MOJICBBIX M JIA0OPATOPHBIX T'COJIOTMUECKUX HCCIIEIOBaHUKA (B COOTBETCTBUU C
HaIMpPaBJICHHOCTHIO (MPOPUIEM) TOATOTOBKH);

[IK-3 — cmocoOHOCTRI0O B COCTaBE HAYyYHO-HCCIIEIOBATEIHCKOTO KOJIJICKTUBA

Y4aCTBOBAaTb B MHTCPIPCTALIUU Ire0JIOTMYECKOM I/IH(bOpMaIII/II/I, COCTaBJICHHUHN OTYCTOB,



pedepartoB, Oubnmorpaduii MO TeMAaTHKE HAYYHBIX HCCIEAOBAHHWM, B TOJATOTOBKE
myOJIMKaIui;

[Inanupyembie pe3yabTaThl O0OyUYCHHS 110 JAaHHOW NUCHUIUIMHE (3HAHUS, yMe-
HUS, BJIQJICHUS), COOTHECEHHBIE C IUNIAHUPYEMBIMU pe3yJIbTaTaMU OCBOCHHS 00pa3o-
BaTEILHON MPOTPaMMBI, XapaKTePU3YIOT ATalbl (POPMUPOBAHUS CIICITYIONTUX KOMIIE-
TESHIINU:

Koa n dopmyiupoBka
A M (popmyHp Jtanbl (OPMUPOBAHUS KOMIETEHIMHU

KOMIICTCHIIHH
OIIK-3, 3Haer CYIIHOCTB M 3a1a4ll MATEMATHKH U ECTECTBEHHBIX HAyK
CIIOCOOHOCTH HCIIOJIB30BATH Vaeer HCTIOJB30BaTh MOMYYEHHBIE 3HAHUS B 00JIACTH MaTEMATHUKHU H
B IPO(ECCHOHAIBHOM Jesi- €CTECTBEHHBIX HAYK

TEIIBHOCTH 0a30BbIC 3HAHUS

MAaTCMaTHKH 1 €CTCCTBCHHBIX | Braneer | MeTogaMM IPUMEHEHHS MATEMATHKH M €CTECTBEHHBIX HAYK

HayK

MK-7 - (dbyHIaMeHTanbHbIe pa3ienbl GU3UKHA, XUMHH, SKOJIOTHH, HH-
CIIOCOOHOCTB MCIIOIB30BaTh | 3HAeT (OpMaIMOHHBIX TEXHOJOT U ISl pEIICHUS MPAKTHYECKUX
3HaHUA PyHIaAMEHTAIBHBIX 3a7a4 B 00JIACTH FE€OJIOTHH.

pasnenoB GU3NKU, XUMHH, [TpumeHATH QyHIaMEHTAIBHBIE pa3enbl PU3NKU, XUMHH,
SKOJNOTHH, HHPOPMAIHOHHBIX | Y MEeT 9KOJIOTHH, NHOOPMAIIMOHHBIX TEXHOJIOTHHA AJISl PEIICHUS

TEXHOJIOTUH IS peleHust MNPaKTUYCCKHUX 3a1aY B 00J1aCTH T€0JIOTHH

MPaKTHYECKUX 3a/1a4 B 00ma-
CTH Te0JIOTHHU MeToJIaMU (YHIAMEHTAIbHBIX Pa3ieNoB (PH3UKHU, XUMHH,
Bnazgeer | skosoruu, ”HPOPMAIIMOHHBIX TEXHOJIOTUN JJIsl PEIICHUS
MPAKTHUYECKUX 3a/1a4 B 00JIACTH I'€OJIOTHH

st hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETEHIIMA B paMKaxX IUCHUTLTAHBI
«Duznka» NPUMEHSIOTCS CIEIYIOIMEe METOAbl aKTUBHOTO/ MHTEPAKTUBHOTO O0y4e-
HUA: JeKuus-Oecena, JeKuus-npe3eHrauus, npoodiemMuas jgekuus, [Ipaktudeckoe 3a-

HATHE, coOeceIoBaHue, TeCT, pedepar.



| . CTPYKTYPA U COJIEP)KAHUE TEOPETUYECKO YACTH KYPCA
(36 YAC.)

«MEXAHHKA» (9 9AC.)
Pa3znen 1.(2 gac.)
Tema 1.0OcHOBHBIE MPEICTABICHUS CIIEIIMAIIBHON TEOPUU OTHOCUTEILHOCTH
Tema 2. KuneMaTrnka MaTepuaibHOM TOYKH.
Tema 3. Kunematnueckue XapakTEpUCTUKNA MATEPUAIIBHOU TOYKH.
Tema 4.KuHemaTuyeckne ypaBHEHHsS PAaBHOMEPHOTO U PABHONEPEMEHHOTO
IIPSMOJIMHEWHOT'O JBUKEHUM.
Tema 5.KunemaTnka BpamaTeabHOrO IBUKEHUS MATEPUAIIBHOU TOYKH.
Tema 6. IlpeoOpazoBanus I'ammnes. [Ipunnun otHocutenbHOCTH [ amumes.
[IpeobpazoBanus Jlopenia. CiaeacTBus u3 nmpeodpazoBanuii JlopeHia.
Pa3nen 2. (2 gac.)
Tema 1/IluHamMuKamMaTepUaIbHON TOUYKHU. 3aKOH COXPAHEHHS UMITYJIbCA.
Tema 2. DHeprus, padoTa, MOIIHOCTh. 3aKOH COXPaHEHUS MEXaHUYECKON
SHEPIHUH.
Tema 3./[BHKE€HUE B I0JIC TATOTCHUS.
Pa3nen 3. (2uac.)
Tema 1. BpamarenbHoe TBUKEHUE CUCTEMbBl MATEPUAIIBHBIX TOUYEK.
Tema 2.JlunaMuka abCOFOTHO TBEPJOTO TeJa.
Tema 3.251eMeHThI TUIPOAUHAMUKH.
Paznen 4. (3 yac.)
Tema 1.Kone6anus. 'apmoHndeckue KoiaeoOaHusl.
Tema 2. [IpyxunHbId, GU3HUECKUN U MATEMAaTHYCCKUN MasSTHUKH, TIEPUOJIBI
uX KojeOaHui.
Tema 3 CroxeHue rapMOHUYECKUX KOJICOaHMIA.
Tema 4 3aryxaromiue KojieOaHusl.
Tema 5.BoIHyXIeHHbIE KOJIeOaHN .

Tema 6Mexanndeckue BoiHbl. HTEpdepeH s MeEXaHUYEeCKIX BOJIH.



«MOJIEKY/IAPHAA ®H3HKA H TEPMO/THHAMHKA» (9 HAC.)

Pa3nen 1. (2 gac.)
Tema 1. Ilpeamer u 3a1auu MOJIEKYJIIPHON DU3UKHU
Tema 2. DMnupudeckue ra3oBble 3aKOHbL. MOJIEKYIIPHO-KUHETHYECKAS TEO-
pys HICAIBHOTO rasa. JlaBineHue naeanbHOro rasa.
Tema 3. TerooOMeH ¥ TEPMOAMHAMUYECKOE PABHOBECHE.
Tema 4. CKOpPOCTH Ta30BBbIX MOJIEKYI.
Tema 5. Pacnipenenenne MakcBeuia B IPUBEAECHHOM BHJIE.
Pa3nen 2 (2 gac.)
Tema 1. bBapomerpuueckas popmyna 1 BeIBOJ 3aKkoHa bosbliMana.
Tema 2. BpoyHOBCKOE JBHKECHHE.
Tema 3. DneMeHThI MOJIEKYIISIPHO-KMHETUYECKOW TEOPUU HEPABHOBECHBIX
ITPOLIECCOB.
Tewma 4. qudbdysus. Camoauddyzus.
Pa3nen 3. (2 gac.)
Tema 1. BayTpenusis sueprus, padbora, Terora
Tema 2. TennoeMKOCTh HI€ATBHOTO Ta3a.
Tema 3 Knaccuueckasi TeOpHsi TEINIOEMKOCTEN Ta30B
Tewma 4. Teopust TerI0eMKOCTH TBEpAbIX Ten Jlebast.
Pa3nen 4. (3 gac.)
Tema 1. Bropoe Hayano TepMOANHAMHUKHU.
Tema 2. CTaTUCTUYECKHI CMBIC BTOPOI'O Hauajla TEPMOJUHAMHUKHU.
Tema 3. Peanbnbie ra3el. YpaBHeHue Ban-nep-Baanbca.

Tema 4. Dddexrt Jxoynsa-Tomcona.



«JIEKTPHYECTBO H MATHETH3M» (9 YAC.)

Pa3nen 1. (2 gac.)
Tema 1. DnekTpocraruka.
Tema 2. IToCTOSIHHBIN 2JIEKTPUUECKUM TOK.
Pa3nen 2. (2 gac.)
Tewma 1. CTanmoHapHOE MarHMTHOE TOJIE.
Pa3nen 3. (2 gac.)
Tema 1. DnexkTpomMarHuTHass MHAYKOHS U KBAa3UCTAHOHAPHBIE MEPEMEHHBIE
TOKHU.
Paznen 4. (3 yac.)
Tema 1.YpaBHeHns MakcBeiuila U1 OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH.
«OIITHKA» (9 YAC.)
Pa3nea 1. (2 gac.)
Tema 1. ITpeamer u 3a1a4uu ONTUKHU.
Tema 2. M3nmy4yeHune 3JE€KTPOMAarHUTHBIX BOJIH.
Tema 3. 3aKOHBI TEOMETPUUECKOIN ONTUKH.
Tema 4. OcHOBHBIE NOJI0KEHUS Teopur DpeHens OTpakeHUsT U MPETOMIICHHUS
CBETOBBIX BOJIH Ha IPaHULE JABYX CpPE/I.
Tema 5. Ananuz Gopmyn @penens o dazam.
Pa3nen 2. (2 gac.)
Tema 1. SIBneHne MONMHOTO BHYTPEHHETO OTPAKEHUS.
Tewma 2. Untepdepenus ceera.
Tema 3. BunumocTts uHTEP(HEPEHIMOHHOW KApTUHBI U €€ CBA3b CO CTEMEHBIO
KOT'€pEHTHOCTH UHTEP(HEPUPYIOIINX JIyUel CBeTa.
Tema 4. MeToapl ocyllecTBIeHUs WHTEpPEpEeHIMU: METO AefieHus: (poHTa
BOJIHBI M METOJ| JIEJICHUSI aMIUTMTY/bl BOJHBI KaK (pU3MUYECKasi OCHOBA ONTHYECKOU

anmnaparypabl.



Pa3nen 3. (2 gac.)
Tema 1. Iudpaxuus ceera. [Ipunmun [toiirenca-®dpenensi.
Tema 2. ludpakuus @peHernst Ha KpyrioM OTBEPCTUU U TUCKE.
Tema 3. Teopus TuppPaKIIMOHHON PEIISTKH.
Tema 4. /IBoMiHOE Ty4enpesoMIIEHUE, MTOJSIPU3aLUsl CBETA IIPU JBOMHOM JIyde-

IMPCIIOMJICHUMU. 3akoH Mauroca.

Pa3nen 4. (3 gac.)
Tema 1. B3zanMmoaelicTBHE CBETA C BEIISCTBOM.
Tewma 2. Paccestaue Panes n BeIBo 3akoHa Pastes.
Tema 3. BpailieHue IJIOCKOCTH MOJSAPU3ALMU CBETA ONTHUYECKH-AKTUBHBIMU
BemiecTBamMu. 3akoH bro.

Tema 4. 3akon Ctedana-bonbimana 1 3akoH cMmetieHus: Buna.

II. CTPYKTYPA Y COAEP)KAHUE NPAKTUYECKOMN YACTH
KYPCA (36 HAC.)
IIpakTnueckue 3ansaTusa (36 yac.)

Pa3znen 1. MEXAHHUKA (12 4gac.)
3anstue 1. Kunemarrnka MatepuaabHOM TOUYKU U TBEPIOTO Tela

3ansatue 2. OCHOBHOE ypaBHEHUE TUHAMUKH MATEPUAIBHON TOYKHA B MHEPLHAIBHBIX

U B HEMHEPIMAIbHBIX CUCTEMAX OTCUETA.
3aHarue 3. 3aKOHbI COXPAHEHUSI UMITYJIbCA, SHEPTUH.
3andarue 4. Jlunamuka TBEpIOro TENa.
3ansaTue 5. Mexanndyeckue KojaeOaHus U BOJHBI.
Paznen 2. MOJIEKYJISAPHAS ®U3UKA U TEPMOANHAMMKA (12 ugac.)

3anarue 1. neanbHslil ra3. YpaBHEHUE COCTOSHUS UICATBHOTO rasa.



3ansatue 2. MonekynspHO-KMHEeTHYecKass Teopus. Pacnpenenenue Makcsemia u

bomsimmana

3anstue 3. DJIeMEHThl MOJEKYJISIPHO-KMHETUYECKOW TEOPUM HEPABHOBECHBIX IMPO-

1eccoB. SBIeHus nepenoca

3ansTue 4. [lepBoe Hayano TepMOAMHAMUKH. TerI0eMKOCTb. Y paBHEHHS MPOIIECCOB

Ha OCHOBE IIEpBOT0 Hayauia TEPMOJUHAMUKY JJIs1 UI€aJIbHBIX Ta30B
3ansTue 5. Bropoe Hayano TepMOJIMHAMUKU. DHTPOIHUS

3anarue 6. PeanbHble ra3sl. YpaBHeHue Ban-gep-Baanbsca. Tepmoaunamuka peaiib-

HOT'O rasa
3ansartue 7. Xunkoctu. KanuspHele SBieHus
Paznen 3. QJEKTPUYECTBO U MATHETHU3M (12 yac.)
3ansaTue 1. DIEKTpOoCTaTHYECKOE MOJIE B BAKYYyME
3ansaTue 2. JINDJIEKTPUKH B DIEKTPOCTATUYECKOM I10JIE

3anstue 3. [I[poBOAHUKH B 3JEKTPOCTATUYECKOM I0Je. DNeKTpoeMKocTh. KoHaeHca-

TOPBI
3ansatue 4. [IoCTOSHHBIN ANEKTPUYECKUI TOK
3ansTe 5. MarHuTHOE 10JI€ MOCTOSIHHOTO TOKA B BAKyyMe
Ilepeuenv munogvix 60npocoe 0141 umo206020 KOHmpoan. Mexanuxa

1.OcHOBHBIE TPEACTABICHUS CICIMAIBHOW TEOPUU OTHOCUTEIBHOCTH. ['mmoresa

00 adupe. OnbiTel Maitkenscona-Mopu. [Toctynater DiiHIITEIHA.

2. Kunematuka matepranibHON TOYKU. CrOcoOBl 3a1aHUs MOJIOKEHUS TOUYKU U €€
nekeHus. [lepemenienne. CBsi3b IepeMelICHUs] C TPUPAILICHUEM PAUYC — BEK-

TOpA.



3.KuneMaTnyeckre XapakTEpUCTHUKU MaTepUaIbHON TOUKU. CKOPOCTh, YCKOPEHHUE.

HopwmainbHoe, KacaTeabHOE U IMOJTHOE YCKOPEHUS, CBA3b MEXITY HUMHU.

4. KuHemMaTHyecKkre ypaBHEHHsI PaBHOMEPHOIO U PAaBHOIEPEMEHHOTO MPSIMOJIM-

HEWHOTO JIBUKCHMUS.
5.Cuctemsr otcuera. [IpeobpazoBanus ["anmies. [IpeobpazoBanust Jlopeniia.
6.CnenctBus u3 npeodbpazoBanuit JlopeHna:
7.PensTuBUCTCKHE MpeoOpa3oBaHus CKOPOCTEH.
8.Innamuka marepuanbHoi Touku. Cria. Macca. Umnynsc. 3akonsl HeroToHA.

9.CBo0OOAHOE U HECBOOOHOE JABMKEHUSI MaTepUaIbHON TOUKH. [[BU)keHUE Tena B

OJIHOPOJHOM CHIIOBOM IIOJIC TATOTCHMA.

10.Cucrema mMarepuanbHBIX TOYEK, €€ UMITYJIbC. 3AMKHYTBIE U HE3aMKHYTBIE Me€-
XaHUYECKUE CUCTEMBI. 3aKOH COXPAHEHHUS MMIIYJIbCA CUCTEMBI MaTEPHAIBHBIX

TOYCK.

11./Irm>keHne Ten MepeMeHHOM Macchl. YpaBHeHue Memepckoro. @opmyna

[MnonkoBcKorO.
12.Pa6oTa. MomHocTh. DHeprusi. Kunernueckasi 3Heprusi.

13. IloreHumnanbubie cuibl. [loteHnmaneHas sHeprus. [loTeHnmanpHas SHeprus

CHUJI YIIPYTOCTH.
14.CBs13b IOTEHITUAILHOM CUJIBI C TOTEHIIMAILHOM dHEpTUEH. [ paiueHT.

15.3aMKHyTBIE M HE3aMKHYThIE MEXaHUYECKNE CUCTEMBI. 3AKOH COXPAaHEHUS dHEP-

I'MH B MCXaHHUKEC.

16.Hentpanbubiii ynap mapoB. KoadduuueHnt BoccTaHoBieHHs. AOCOIIOTHO

YIOPYruu yzap.

17. AbcomoTHO HEynpyTHii yaap. Y aapbl IEPBOro U BTOPOTO poja.



18.3akonbl Kennepa. Cuna B3aumozaeictus Mexy ConHIEM U IUIaHETaMHU COJI-

HEYHOM CcHUCTEeMBI. 3aKOH BceMUpHOTO TaroteHus. OnsiT KaBenauina.

19.1ToTeHuMan 1 HAOPSYKEHHOCTh T'PABUTALMOHHOTO TOJIS, CBA3b MEXKIY HUMM.
OKBHUBAJEHTHOCTh WMHEPTHONW M TPaBUTAIMOHHOM Macc. DKCIepUMEHTaIbHas

pOBEpKa SKBUBAJIIEHTHOCTH.
20.Kocmuueckue ckopoctu. Pacuet 1 u 2 ckopocTeid. 3 KocMU4YecKasi CKOPOCTb.

21.IloHdaTHE O MOMEHTE CHJIBI I MOMEHTE MMIYJIbCA OTHOCUTEIBHO OCH M TOYKH.
YpaBHEHHME MOMEHTOB MEXaHWYECKONW CHUCTEMBI OTHOCHUTEJIBHO TOYKH. 3aKOH
COXpaHEHHsI MOMEHTAa UMITYJIbCAa MEXaHUYECKOW CUCTEMbI OTHOCUTEIIBHO TOYKHU

H OCH.

22.IloctymnarenbHOE U BpallaTeIbHOE IBHKEHUS TBEpROro tena. LlenTp mace u 3a-
KOH ero JBrkeHus. OCHOBHOM 3aKOH JMHAMHUKH BpPAIIATEJIbHOIO JIBH)KCHHMS

TBCPAOIo TCJla. 3aKoH COXpaHCHHUA MOMCHTA UMIIYJIbCa TBECPAOI'O TCJIA.

23.KuHeTtnueckas sHEpPrusi BpallaTeIbHOTO JBMKEHHUS TBEpAOro Tena. Teopema

[Noitrenca-1Ireiinepa.

24.Crob6oansie ocu. ['mpockon. I'upockonmueckuit a3pdext. [Iperneccuss rupocko-

na. CKOpoCTh MPELECCUOHHOTO JBUKECHUS.

25.Buasl u tunel gedopmanmii. Hanpspkenue u ycunue. Moaynu FOnra u cnsura.

Koadpunment Ilyaccona. Jluarpamma pacTsikeHuUs.
26.Jluauu u TpyOKHM TOKa, ypaBHEHHE HEPa3phIBHOCTH. Y paBHeHue beprymu.

27. JlamunapHoe u TypOyneHTHoe TeueHus. Yucno Peiinonbiaca. JlamunapHoe Te-

YEHUE BSA3KOM )KUAKOCTH B KPYTJIbIX TpyOax. @opmyna [Tyazeiins.
28. Metonb! onpenenenust BA3KocTu kujakoctu. Dopmyna Crokca.

29.Konebanus. ['apmonnyeckue koisiebanusi. CKOpOCTh, YCKOPEHHE U CHUJIbI MPHU

FapMOHHYECKUX KOJIeOaHUSIX. DHEPrusi TaApMOHUYECKUX KOJICOAHU.



30.0Ousnueckuii 1 MaTeMaTHYECKUN MAasATHUKH, MEPUOJIBI UX Kojebanuii. [IpuBe-

JeHHAs JyTMHA (PU3NIECKOTO MASTHHKA.
31.CnoxeHue rapMOHUYECKUX KOJICOaHU:

32.3aryxaromue konebanusi. [lekpeMeHt, morapudmMuueckuii JeKpeMeHT U Kod (-

¢umment 3aryxanus kojaebanuit. JJoopornocts. Ux Gusndeckuii cMbICHI.
33.BrinykaeHHbIE KoeOaHus. AMIUTUTYAHAS U (a30Bast pe30HAHCHBIE KPUBBIE.

34 BoaHBI B CIIOIIHOM cpeac. (DPOHT BOJIHBI 1 BOJIHOBAA INTOBCPXHOCTD. YpaBHe-

HUE BOJTHBI M BOJTHOBOE YpaBHEHHUE.
35.UnaTepdepentus BoiaH. CTosturie BOHBL. KOOpAMHATHI Y3JI0B ¥ ITyYHOCTEH.
Ilepeuens munoevlx 60npocoe 0a UMO208020 KOHMPOJIA
«Monexyaapuaa puzuxa u mepmoouHamMuKa»

1. MonekynsapHO-KMHETUYECKasi TEOPHs BEIIECTBA. XapaKTEPUCTUKU MOJIEKYJ U
KOJINYECTBA BELIECTBA U CBA3U MeXAy HUMU. [locTosiHHBIE ABOraapo u
Jlommunara.

2. ArperaTHble COCTOSIHHUS BEIIECTBA M MX NpU3HAKU. CTAaTUCTUYECKUIN U TEPMO-
JTWHAMUYECKUN METOIbl B MOJIEKYJIIPHOM (PU3HKeE.

3. DMnupuyecKkue razoBble 3aKOHbI, paCIIMpEHUE TBEPAbIX Tell. M ieanbHblil ras3.
MonekynspHO-KHHETHYECKAast TEOPHUS UIICATBHOIO rasa.

4. JlaBieHHE UIEATBHOTO ra3a. BeIBO OCHOBHOIO YpaBHEHHS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UICATBHOIO rasa.

5. Temneparypa u ee GU3UYECKHUI CMBICI B MOJICKYJISIPHO-KUHETUUECKON TEOpUU
(TernI000MeH U TePMOAMHAMUYECKOE PABHOBECHE, TEPMOMETPUYECKOE CBOM-

CTBO M TEpMOMETpHUUECKas BEIMUMHA). TepMoauHaMuyecKkas 1Kajia TeMiepa-

TYp.



10.

11.

12.

13.

14,

BriBOa ypaBHEHUS COCTOSTHUS MACATBHOTO ra3a. M3onpoueccsl u cooTBeT-
CTBYIOIIIME UM 3aKOHBI HI€aJIbHOTO Ta3a. M3oTepmudeckuii kodhhumueHT
C)KMMAEMOCTH, TeMITepaTypHbIN KO3 (ULIUEHT.

CkopocTy ra3oBbIX MOJIEKYJ. MI3MepeHre CKOpoCTH ra30BbIX MOJEKYH (OIBIT
[ITepHa, METOT MOJICKYJISIPHBIX ITyYKOB).

DNeMEHThI TEOPUH BEPOATHOCTH: CIydallHbIe COOBITUS U CITy4yalHbIC BEIUYH-
HBI, YaCTOTA U BEPOSATHOCTh, JUCKPETHOE U HEMPEPHIBHOE PACTIPEICICHUE BE-
POSITHOCTH, TIJIOTHOCTh BEPOSITHOCTH, YCIIOBUE HOPMHUPOBKHU, TEOPEMBI CIIOMKE-
HUSI U YMHOKEHUSI, CPEJIHUE 3HAYCHUSI CTyYalHbIX BEIUYUH, (DIYKTyallUH.
Pacnpenenenne Makcsesuia. Onpenenenre GyHKIIMU pacpeiesICHUs] MOJIEKYJ
O MPOEKIUIM CKopocTel (BeiBo). ['paduk GyHKIIMM pacnpeenenus Moje-
KyJI IO IPOEKIUAM CKOPOCTEM.

Pacnipenenennie Makcsesuia. Onpezenenne PyHKIIUN pacTpeeICHUs] MOJIEKYJT
10 a0COJIIOTHBIM 3HAYEHUSIM CKOpocTe (BbIBOA). ['eoMeTpruyeckoe NCTOIKO-
BaHME MOJIy4YeHHON (DYHKITUU.

Pacnpenenenne MakcBesia B IPUBEJCHHOM BHU/JIE. XapAKTEPHBIE CKOPOCTU
MOJIEKYJI IPU pacnpeaeaeHn MakcBesia: HauBEpOSTHENIIAsA CKOPOCTh Cpei-
HsSl M CPEJIHE KBaJApaTU4YHasi CKOPOCTH, CPEIHSS CKOPOCTD MO MPOEKLINH, CPEL-
HEE 3HAYCHUE MOJYJIS POEKIUU CKOPOCTH, CPEIHSSL OTHOCUTEIBHAS CKOPOCTb.
CBA3b MEXIY XapaKTEPHBIMU CKOPOCTSIMH.

Pacnpenenenne bonbumana. bapomerpudaeckas hopmyna u 3akon bonsiiMana
(BBIBOT).

Pacnipenenenne MakcBeria o 3Ha4€HUSIM KMHETHYECKOU SHEPTUU. CBSI3b
Mexay pacnpeaenenuem Makcseruia u boneimana. Pacnipenenenue Makcsei-
na-boneiMmana. Pacnipenenenune bonblmana 11l TUCKPETHOTO CIIEKTPa 3HAYe-
HUW YHEPTUU.

BbpoynoBckoe nBmxkenne. Pacuer cpennero kBajapara cMeImeHus OpoyHOBCKOM

yacTUIlbl (BbIBOA (Popmysibl DiHIITEITHA-CMOITYyXOBCKOTO0).



15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25,
26.

DJIeMEHThI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU HEPABHOBECHBIX MPOIECCOB:
PaBHOBECHOE U HEPABHOBECHOE COCTOSIHMS, POLIECCHI PENAKCALlMU U IPOLEC-
ChI IIepeHoca.

DddexTuBHbIl TUaMeTp U 3P PeKkTUBHOE ceueHue MoJieKya ra3a. CpemaHsis
JTMHA CBOOOAHOTO TIpobera (BBIBO/T) M pacipeiesIeHHe CBOOOIHBIX TPOOEroB
YacTHII.

[ToTeHnmanbHask KpUBask MEXKMOJIEKYJIIPHOTO B3aUMOICHCTBUS U 3aBUCUMOCTD
3¢ (HEeKTUBHOTO AUMaMETpa U JUTMHBI CBOOOTHOTO ITpoOera MoJIeKy OT TeMIepa-
TYpbI U JIABJICHUS JJIs Ta30B U KUJIKOCTEH.

O6mas Teopus npoueccoB nepeHoca B razax. Auddysus u camoguddyzus.
Koadbdumment nuddys3uu u ero 3aBUCUMOCTb OT TEMIIEPATYPHI U JaBICHUS.
OO6m1as Teopust MPOIIECCOB MEepeHoca B razax. BsS3KoCTh Uil BHYTpEHHEE Tpe-
Hue. KoadduuneHt BsI3KOCTU U €ro 3aBUCUMOCTh OT TeMIIepaTyphl U JIaBiie-
HUSL.

OO61as Teopust MPOIIECCOB MepeHoca B razax. TemionpoBoaHocTh. Koadduiu-
€HT TEIJIONPOBOIHOCTH U €0 3aBUCUMOCTb OT TEMIIEPATYPhI U IaBICHUS.
HyneBoe Hauano TepMoauHaMHUKU. TepMOIuHAMUYECKHE MTPOLIECCHI: PaBHO-
BECHBIE WJIM KBA3UCTATHUECKHUE, 00paTUMbIE U HEOOpPATUMBIE, KPYTOBbBIE WIIH
HUKINYECKHE.

ITepBoe Hauano TepMoaMHAMUKHU. BHyTpeHHsIs1 2HEpTUsi, padoTa U TeIjoTa.
[TpuHIIMTT SKBUBAJICHTHOCTHU TEIUIOTHI 1 paOOTHI.

TernnoeMKoCTh UIeaabHOro ra3a. TemioeMKOCTh Ta3a Ipy MOCTOSIHHOM 00be-
M€ ¥ ITOCTOSIHHOM JIaBJI€HUU. DHTAIBIINI. Yncio crereHer cBo00a6l. BrIBOI
ypaBHeHus1 PoGepra-Maiiepa.

Anuabathsiii ipotiecc. BeiBoa ypaBuenus Ilyaccona. Pabora npu agnadbaraom
npolecce.

[TomutponHsiil mporecc. BeIBOA 1 aHaNU3 ypaBHEHHUS MTOJIUTPOIIBI.
Krnaccuueckast Teopusi TEIUIOEMKOCTH Ta30B U TBEPAbIX Tell. 3aKoH J{ronoHra-

[ItTn. HemocTtatku K1acCU4ECKON TEOPUM TEILNIOEMKOCTH.



217,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

DneMEeHThI KBAHTOBOUM TEOPUH TEIUIOEMKOCTH TBEPBIX Ted. Teopus u popmy-
na DiamreitHa. Teopus u 3akoH Jebas. Temneparypa [ebas u puznueckuit
CMBICII TeMriepaTypsl [ebast.

Bropoe Hauano repmonuaamMuku. O0paTuMbie M1 HEOOPATHMBIE TTPOIIECCHI.
@opMyIMpPOBKH BTOPOro Havana repmoauHamuku Knaysunyca, KensBruna u
ITnanka. KIIJI TerioBoit U XOJOAWILHON MaIlIMHBI.

NneanpHbIil 00paTnMbIii (KkBasuctaTuieckuii) mporecc. [{ukm Kapuo. Pabora
nukia Kapuo (BeiBox). KIT riukiia Kapao (BeIBO).

Teopema Knay3uyca o mpuBeA€HHON TETJIOTE. DHTPOIHUS U TEPMOJAUHAMUYE-
CKHMU CMBICJI SHTPOIIMHU B HJICAIBHOM O0OpaTUMOM IpOIIecce.

MaremaTn4eckoe ONMCaHne KBa3UCTATUYECKUX U30IMPOLECCOB HA OCHOBE BTO-
poTro Hadaja TepMOIUHAMUKH. T-S muarpaMMel.

CraTucTUYECKH CMBICT BTOPOTO Havyasla TEPMOJIMHAMHUKHU. BbIBo popMyIibl
bonbpumana st s3HTponuu. 3aKOH Bo3pacTaHus HTpornun Knaysuyca. DHTpo-
U1 HEOOPATUMBIX MPOLIECCOB.

Peanbhbie ra3sl. YpaBuenue Ban-nep-Baannca. Pacuer mompaBok Ha 00beM U
JABJICHUE PEATBHOTO ra3a. @U3N4EeCKU CMBICII IOCTOSIHHBIX B YPABHEHUU
Ban-nep-Baanbca.

Teopernueckue U30TepMbl pealibHOTO rasza Ban-nep-Baanbca. Kpurnueckoe
COCTOSIHUE BEILIECTBA U KPUTUUECKHUE MTapaMeTphl COCTOSIHUS BemlecTBa. Omna-
JIECUEHIIMS. 3aKOH COOTBETCTBEHHBIX COCTOSIHUA.

Oddext xoynsa-Tomcona. BHyTpeHHsIst 3HEpTHS peaibHOTO Ta3a. Tepmoau-
Hamuka dpdekra Jxoyns-Tomcona. Pacuer auddepenimansaoro sadgpdexra
Jlxoynsa-Tomcona. MaTerpansubiii apdexrt Ixoyns-Tomcona.

SBneHus Ha TpaHUIIE KUAKOCTU. [IoBepXHOCTHASI SHEPTHUS U IOBEPXHOCTHOE
HaTsDKeHHE. J[aBlieHue 1o U30THYTOW MOBEPXHOCTHIO.

CwmaumBanne u HecMaunBanue. Kanwuispuele sinenust. @opmyna Jlannaca.



Hepeueub munoeslx 6onpocoe 0151 UM 0206020 KonmpoJis

«9Jze1<mpu yecmeo u MazcuHemusm))

1.Pons DJIM B3aumogelictBust B npupoje. [lonstue 3apsiga, ero cpoiictBa. Bzau-

MOJIEHCTBHE 3apsALI0B, 3aKOH KyioHa.

2.2nexTpuueckoe nojie B Bakyyme. HanpspkenHocts nosnst. [lpuHnun cynepno3suuuu

nosieit. Ilose qumos.

3.Ilonstue cunnoBoii inHuK. [1oTok BekTOpa HanpsikeHHOCTU. Teopema OcTporpa-
ckoro-l'aycca B uHTerpanbHoi U quddepeHnuansuoit popmax. DaeKkTpudecKkue
3apsabl KAK UCTOYHHUKHA U CTOKHU JJIEKTpUYECKOro mnoss. [IpuMmeHeHnne teopemsl

IS pacdeTa dEKTPUICSCKHX Mol (TUI0OCKOCTH, KOHICHCATOPA, 11apa).

4.PaboTa Mo MEpEeMEILECHUIO 3apsiia B dJeKTpuueckoM mosie. [loTeHnnanbHbIi xa-

PAKTCP JICKTPOCTATUYICCKOI'O ITOJIA. TeopeMa O IUPKYJAIHH.

5. Juddepenunanbias (HOpMyIHpPOBKAa MOTEHIIMATBHOCTH AJIEKTPOCTATUYECKOTO

HOJIS.
6.O1EKTpUYECKOE MOJIE TPOU3BOJIBHON 3aPSIKEHHON TOBEPXHOCTH.

7.11onarue noreHumana. HopmupoBka noreHnumana. [loTeHnuamn monast TOYEYHOTO
3apsiga. PasHocts noreHnuanoB. CBg3b pa3HOCTH MOTEHIIMAJIOB M HAIPSKEHHO-

cty oy, [loHATHE SKBUIIOTEHIIMATIBHOM TTOBEPXHOCTH.

8. IIpoBOAHUKMN B 3JlEKTpUUECKOM Tosie. PaBHOBECHOE pacmpeiesieHUe 3apsJioB B
npoBoAHuKe. EMKOCTh npoBOgHUKOB. KOHIEHCATOPBI, COEIMHEHUE KOHJIEHCATO-

pOB.

9.JIM3JIEKTPUKA B JIEKTPUYECKOM MoJie. [lonspuzanus AByX TUNOB JUAJIEKTPHUKOB.

Bexrop nonsipuzanuu. [lose B quanekTpukax.

10.Teopema I'aycca B quanektpukax. CeruerodnekTpuku. [1be303ddexr.



11.OHeprusi B3auMOAECHCTBUSI 3JEKTpUUECKUX 3apsioB. CoOCTBEHHAsi HEprus 3a-

psina. DHEPrus IEKTPUIECKOTO MOJISL.

12.IlocTosIHHBINA 31EKTpUYECKUN TOK. OCHOBHBIE XapaKTEPUCTHKU MOJISI MOCTOSIH-
HOro Toka. Teopema 0 HEMPEPBHIBHOCTH JUHMIA ToKa. 3akoH Oma B auddepeHiu-

anpHOM (hopme.

13.Nurerpanbuas gopma 3akoHa Oma. Croponnue cuibl. IJC. [IpaBuna Kupxro-

da.

14.PaboTta u MmomrHoCTh TOKa. 3akoH Jxoynsa-JIenna. KITJ] ncrounuka Toka.

15.1IpoBogumocts B mMetamnax. Onbeitel Tonmena u Crroapra. Kiaccuueckas Teo-

pust IPOBOIMMOCTH TBepAbIX Tel (Jlopenia-/pyns) u ee 3aTpyaHeHUSI.

16.OnemMeHThl KBaHTOBOM TEOPUU MPOBOAUMOCTH MPOBOAHUKOB. CBEpXIIPOBOAU-
MOCTb. 17.30HHasi TeopHsi MPOBOJUMOCTU TBEPJbIX Tell. IIpoBoaruMoOCTs NpoOBOA-

HHKOB, ITOJYIIPOBOJHUKOB, TU3JICKTPHUKOB.

18.IIpumecHass NpOBOJAUMOCTb OJIYITPOBOJHUKOB. SIBJIECHUS HA IPaHULAX MOTYIIPO-

BOJHHUKOB.
[ToaynpOBOJHUKOBBIN IHOM, TPUOI.
19.B3anmoneiicTBUE SIEMEHTOB TOKA B BaKyyMme. 3aKOH AMmepa.

20.CrauroHapHO€ MarHuTHOE MoJie B Bakyyme. 3akoH buo-Caapa-Jlamnacca. Pac-

4YCT MArHuTHOI'O IOJI IIPSAMOT'0 TOKA, KPYIrOBOI'O TOKaA.

21.Cunbl, 1eMCTBYIONINE HA TOKA B MArHUTHOM MoJie. MarHUTHBIA MOMEHT PaMKH C

tokoMm. Cuna JlopeHna.
22.9ddexT Xomna.

23.CgoiictBa maruutHoro nosisi. Teopema Octporpaackoro - ['aycca u Teopema o

MUPKYJIAIUA B MArHUTHOM I10JIC. IlonsiTHe MOHOMOJIS.



24.Teopust MarHeTUKOB. MaruuTHblii MOMEHT atomoB. IIpeueccus Jlapmopa. IIpu-

poaa nua-, napamaruetuzma. OnbIThl DHIITEHA-e-Xaaca, bapHeTTa.

25.Kitaccuueckas TeopHs TOJIsl B MArHETUKAX: BEKTOP HAMarHM4MBaHUsI, MATHUTHAS
BOCIIPUUMYHMBOCTh, MOJIEKYJISIpHbIE TOKH. MarHuTHoe 1oje B MarHetukax. Teo-
pema Octporpazackoro - ['aycca u Teopema o UPKYJISAIMA B MarHeTUKAaX.

26.Knaccudukanus MmarneTukoB. deppoMarHeTUKU. DJIEMEHTH KBAaHTOBOUW MPUPO-

AbI Q)CppOMaFHCTI/IBMa. [IocTOsITHHBIE MAarHUTHI.

27.KBa3ucranmonapaoe MarautHoe nojie. fAsnenune DJIM nnaykuuun. 3akon dapa-
nes - Jlenuna. OObsicHenue onbiToB Papazes. 1-4 runore3za MakcBesia. SBneHus

caMo- ¥ B3aUMOUMHIYKIUH. betatpoH (mpuHIUI AEHCTBUS).

28.KB&3HCT3HHOHapHBI€ TOKH. HOHY‘IGHI/IG TOKaA. HGHB MICPCMCHHOI'O TOKa C HHAYK-

TUBHOCTBIO. MeTo1 BEKTOpHBIX Auarpamm. Mimnenanc. 3akon Oma B TakOM LENN.
29.9Heprus MarHUTHOTO MoJs. IIOTHOCTE 3HEPrUM MarHUTHOTO TTOJISL.

30.11enb nepeMEHHOI0 TOKA C EMKOCThIO. 2-51 runote3a Makcseiia. Tok cMenieHus.

ypaBHCHI/IC ITOJHBIX TOKOB.

31.Ilens mepemenHoro Toka, comepxkamias R, L, C. 3akon OMa B 1ienu nepemMeHHO-

ro Toka. mnenanc. Pe3oHaHC B ieny NEpeMEHHOr0 TOKA.
32.2nekTpoMarHuTHoe mnoJie. YpaBHeHue Makcaeia.

33.0JIM Bonsbl. CBOOOMHBIE 3JIEKTpOMarHUTHbIC BONHBL [lomepeunocts 3JIM

BosTH. CropocTh pacupoctpanerus IJIM BoiH. Coda3zHOCTb.

34. DkcniepuMeHTaNbHOE ToTydeHue u uccienoanue IJIM BomH. Bubparop I'ep-

ua. U3nydenue nunerinoro ocuuiuisitopa. Kaptuna 3JIM nonsa ocuuuisitopa.

35.0Oueprus OJIM BonH. Bekrop Ymosa-IlolitrHra. /lnarpamma HanpaBJIeHHOCTH U3ITy4EHUS

JIUIIONS.

36.11Ikana OJIM BoaH. [Ipumenenune DJIM BoaH. [IpuHIMNI paqnoCBA3M.



Hepeqeub munoeslx 6onpocoe 0J151 UM 0206020 KonmpoJis «Onmuka.

1. CBoOonHoe anekTpoMarHuTHoe nojie. Cuctema ypaBHeHuit MakcBesuia st
CBOOOTHOTO JIEKTPOMArHUTHOTO TOJIs. BEIBO ypaBHEHUS TIJIOCKOM 3JIEKTpOMar-
HUTHOU BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH (BBIBOJ).

2. N3nyyeHue 3eKTpOMarHUTHBIX BOJIH (Iumodib ['epiia, aToMHBIN JIMHEHHBIN
ocuIIsATOp). BEIBOA ypaBHEeHUs chepruuecKoi AIeKTPOMarHUTHOW BOJTHBI. BosHO-
Bas 30Ha, quarpaMma uznydeHusi. CpeaHsisi MOIIHOCTh U3ITy4eHHUs (BBIBOI).

3. [ITkana 35mekTpoMarHuTHBIX BOJH. CBeT, npupojia cBeta. CBETOBAs BOJIHA:
YPaBHEHHUE CBETOBOU BOJIHBI, €€ XapAKTEPUCTUKHU U CBOKCTBA.

4, 3akoHbl reomeTpuueckor onTuku. [Ipuanun @epma. BriBo 3aKOHOB reoMeT-
PHUYECKON ONTHKM HA OCHOBE 3JIEKTPOMArHUTHOW TEOPUU CBETA.

5. CooTHOIIEHNE aMIUTUTY] CBETOBBIX BOJIH MPH OTPAXKEHUU U MPETOMIIEHUHU Ha
rpaHuiie pasnena aByx cpen. @opmyinbsl Openens (BbIBO, 00U ciydait).

6. Ananus popmyn Openens o ammuTyaM. SIBIeHUe MOTHON MOJISIpU3 AT
CBETa IIPU OTPAKEHUH, 3aKOH bprocrepa. Mexanusm nosisipu3aluy CBeTa Ipu OTpa-
YKCHUU U TIPEIIOMIICHUMU.

1. CoOOTHOIIIEHUE aMIUIUTY 1 AJAaI0IIEH, OTPAXKEHHON U MPEITOMIICHHON CBETOBBIX
BOJIH HA TPaHMLIE pa3zena AByX Cpel IIPU HOPMAJIIBHOM U CKOJIB3SIIEM MAJEHUH CBE-
Ta.

8. KoaddurmenTst otpaxkenus u npenomieHus ceera. ['padhuueckoe mpeacras-
nenue popmyn Openens. Ananuz popmyn Openens o dazam.

Q. [TonmHOE BHYTpEHHEE OTPAXKEHUE CBETA. AHAIN3 TOBEICHUS OTPAXKEHHOUN U
MIPEJIOMJICHHOM CBETOBBIX BOJIH Ha OcHOBE (hopmyn Dpenens. OnTudeckue BOJIHOBO-
TTBI.

10. Hurepdepenius cBera. Y CIOBHS BOZHUKHOBEHHS HHTEPPEPEHIIMOHHOMN Kap-
THUHBI OT ABYX AJIEKTPOMATrHUTHBIX BOJH. CTpyKTypa HHTEPPEPEHIIMOHHOTO TIOJIS OT
JIBYX TOYEUYHBIX KOT€PEHTHBIX HICTOYHUKOB.

11. Bwuaumocts uaTEephEpPESHIIMOHHON KApTUHBI. 3aBUCUMOCTh NHTEP(EPEHITMOH-

HOU KapTHUHBI OT paCCTOSAHUA MECKAY UCTOYHUKAMHA U ITOJOXKCHHA DKpaHa Ha6JIIOIIC-



Hus (onbiT KOHra). 3aBUCUMOCTD HHTEP(PEPEHIIMOHHOM KApTUHBI OT MPOTSHKEHHOCTH
ucTtouHuKa. [IpocTpaHcTBEHHAS KOTEPEHTHOCTD U €€ XapaKTEPUCTHUKH.

12. 3aBucMMOCTbH UHTEPPEPEHIIMOHHON KapTUHBI OT CTENIEHN KBa3UMOHOXpOMa-
TUYHOCTH UCTOYHHUKA CBeTa. BpeMeHHast KOTepEHTHOCTh U €€ XapaKTEPUCTHUKHU.

13. Metoapl ocymecTBiIeHU HHTepPepeHInu (AeneHue GpoHTa BOIHBI U JICTICHUE
aMIUTUTY/IbI BOJIHBI). [10J10Ckl paBHOTO HAKJIOHA U TIOJIOCHI paBHOM ToJMHBI. Kosblia
Hprorona.

14. JIudpakums ceera. [Ipunnun I'rolirenca-®penens (BbiBo). Meton 30H Ope-
Helsl (BBIBO).

15. 3aBucumocTb uncia 30H OpeHens OT pajnyca OTBEPCTHS, OT B3aUMHOTO pac-
MOJIOKEHUS] UICTOYHUKA, TuadparmMbl U skpaHa HaomoaeHus. Judpakius Openens
Ha KpYIJIOM OTBEPCTHH U AUCKE. 30HHAS IJIACTUHKA.

16. Hudpakuus Opaynrodepa Ha menu. BiausHue mMpuHbI menu Ha AU paKiiu-
OHHYIO KapTHUHY.

17. Teopusa nudpakMOHHON pelIeTKH. AHAIN3 paclpeiesieHus UHTEHCUBHOCTHU B
mudpakunonHoi kaptuHe OpayHrodepa or TudpaKIIMOHHON PEIIETKH.

18. Pacuer mudpakimoHHON KapTUHBI.

19. BzaumopeiicTBHe cBeTa ¢ BemecTBOM. HopmanbHas 1 aHOMabHas TUCIICPCHS.
DnexkTpoHHas Teopus Aucnepcun. KoMriekcHOCTh nmokaszatess npeaomiieHus. dop-
Myia 3enbmeiiepa (BbIBOM).

20.  SIBneHmMe MOTJIOIICHUS CBETa BellecTBOM. 3akoH byrepa-Jlambepra. 3akon be-
pa. KoappunueHt normoiieHus cera.

21. IIpoxoxaeHue cBeTa yepe3 ONTHUYECKH HEOTHOPOHYIO cpeny. PaccesHue cBe-
Ta. 3akoH Panes (BbiBox). [lonsipuzanust paccessHHOTO CBETA.

22. Bpamenue mI0CKOCTH MOJSIPU3AIIMU CBETA ONITHYCCKU aKTHBHBIM BEIIIECTBOM.
3akoH buo (BpamarensHas aucnepcusi). Teopusi BpamjaTeaIbHON JUCIIEPCUH.

23. IIpoxoxaeHne cBeTa yepe3 aHU30TPOIHbBIC CPENIbl. SIBIIeHNE JBOMHOTO JTyde-
npesniomieHre. OCHOBBI KpUCTALIOONTUKU. CTPYKTypa MI0CKOM MOHOXpOMaTHye-

CKOM BOJIHBI B aHU30TPOITHOM Cpeae.



24. Teopus nBoitHoro MyuyenpenomieHus (3akoH dpenens, BeiBox). [IpaBuna pac-
YeTa MOJIOKEHUS U HampaBlieHUs! (pOHTa BOJIHBI HA OCHOBE MpUHIMNA [ toireHca s
AHU30TPOITHON CPENBI.

25. HckycctBenHas anuzotponusi: nerporpadus, apdextsr Keppa, KorToH-
MyToHa.

26. PaBHoOBecHoe TemoBoe u3nydeHue. 3akon Kupxroda. AGCOMIOTHO YepHOE Te-
710. 3aBUCUMOCTb UCITyCKaTEIbHOM CIIOCOOHOCTH a0COIFOTHO YEPHOT'O TENa OT JAJIMHBI
BosiHbL. 3akoH Ctedana-bonsimMana. 3akoH cmenienust Buna (penomenonornueckas
TE€PMOJIMHAMHKA TEIUIOBOTO U3JIYYECHHUS]).

27. PaBHOBecHOe TemmoBoe m3nydeHue. ®opmyna Panes-Jxunca, «yapTpaduone-
ToBas katactpoda». ®opmyna uznydenus [Inanka.

28. KBaHTOBBIC CBOICTBA cBeTa. BHemHMil 1 BHyTpeHHUH (HOTOdhGEKTHI. 3aKOHBI
CroneroBa. HeocraTtku KjlacCHU€CKON TEOPUH U3TYyUYCHUS. Y paBHEHHE DWHIITEHA

st pororddexra.



I11. YYEBHO-METOAWYECKOE OBECIIEHEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOLIIUXCSA

VY4eObHO-MeToIMueCcKoe 00ECIIEYeHHE CaMOCTOSATEIbHON paboThl 00yYaroIIUXCs
o aucuuiinae «Puszuka» npeacrasieHo B [Ipunoxenun 1 u BKiItoyaer B ceOst:
- IJIaH-Tpa(UK BHIOJHEHUS CAMOCTOSTEIBHOU PAOOTHI MO TUCHUILIIMHE, B TOM YHCIIE
IPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE TI0 KAXKI0OMY 33JaHUIO;
- METOJMYECKHE U yU4eOHBIC TOCOOUS, TOATOTOBICHHBIC MTPETIOIaBaTEeIIIMH KadeIphl;
- yueOHBIe TOCOOUS MO CIEeUaTbHOCTH, TPHOOpEeTeHHBIC KadeIpoil;
- JISKIIMH 110 TIPEIJIOKCHHON CTYICHTY TEME;
- CTIOBaph TEPMUHOB T10 MPE/IOKEHHON TeMaTHKE; HATJISITHBIC TTIOCOOHS;

- TCMBbI pe(bepaTOB I10 OTACJIbHBIM I'COJIOTHYCCKHUM HAIIPaBJICHUAM.

IV. KOHTPOJb JOCTHKEHUSA LEJEN KYPCA
OI.[GHKa YCIICBACMOCTH MAaruCTpaHTOB OCYHICCTBIIACTCA 110 PC3yJIbTaTaM: YCTHOI'O
OHpOCﬁ HpI/I Ca4€ BBITIOJITHCHHBIX I/IHI[I/IBI/II[yaHBHBIX SaI[aHHﬁ; BBITIOJIHCHHBIX TECTO-

BBIX 3aﬂaHHfI; BBIIIOJJHCHHBIX KOHTPOJIBHBIX pa60T; OTBCTOB Ha BOIIPOCHI BO BPCM:A

3a4cTa.
Ne Kontpomupyemsie Koppr 1 aramnst OneHouHbIE CpeCTBA
n/m pazzensl / TeMbl (dbopMupoBaHUs
JVCIATUTHHBI KOMITETEHIIHHA TeKymmn TMpOMEXKYTO"HA
KOHTPOITb aTTecTanus
1 | OcHoBHbIE [1K-12 | 3Haer vVO-1 Bonpocsr k
MIpeICTaBICHUS 0 CobecenoBanne | 3auety Nel-17
MeXaHUKe
ymeeT [1P-1
BJIAJIEET (Tect Ne 1)
Ip-2.
KoHnTponbHas
pabora 1
2 | OcHOBHBIE [1K-12 | 3Haer YO-1 Bonpoce! k
MIPEJICTABICHUS 0 CobecenoBanne | 3ageTy Nel8-30
MOJIEKYJISIPHOM
busmke - ymeer I1P-1




TCPMOANHAMHKE

(Tect Ne 2)

BJIAJIEET

I1P-2.
Kontposnbnas
pabota 2

3 | OcHoBHBIE
NpeJCcTaBIeHUs 00
AIIEKTPUIECTBE
MarHeTH3Me

ITK-15

3HaACT

VO-1
CobecenoBanue

yMeeT

I1P-1

(Tect No2)

BJIAJIEET

[1P-2.
KonTponbnas
pabora 3

Bomnpocsr k
3aueTy Ne31-63

4 OCHOBBI ONITUKA

ITK-15

3HACT

YO-1
CobecenoBanue

yMeeT

[1P-1

BJIaacCT

I1P-2.
KoHnTponbHas
pabora 4,5

BJIaAcCT

I1P-2.
KontponbHas
pabora 6

Bomnpocsr k
3auety Ne64-Ne
91

THUIIOBBIE KOHTPOJIBHBIE 33/1aHUSI, METOJIUYECKUE MATEPHUaJIbl, ONPEICIISIOIINE
MpOIEAYpPHl OLICHUBAHUS 3HAHUI, YMEHUI M HABBIKOB U (WJIM) OMBITA JAEATEIbHOCTH,
a TaK)Xe KPUTEpPUU M TOKa3aTesid, HEOOXOAMMBIC JJIsi OLICHKHW 3HAHWH, YMEHHH,

HaBBIKOB M XapaKTEPHU3YIOIIME ATarbl (HOPMUPOBAHMUS KOMIIETEHIIUNA B MPOIECCe

OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBbl, MpeicTaBieHbl B [IpunoxeHun 2.

Onpoc OCTaTOYHBIX 3HAHUW MPOBOJUTCS BO BpEMSI NMPAKTUUYECKUX 3aHATHIA,

IpUyYeM MpenogaBaTelb MOKET NOTpeOoBaTh MOAPOOHO PACCMOTPETh OTJEIbHBIE BO-

npockl. B 00cykieHne 0TBETOB MOKET Y4acTBOBATh BCA IpyMIa.




B03MOKHOCTH CaMOCTOSITEILHOTO U3YUYEHHS CTYJICHTAMU JAHHOTO Kypca 00y-
CJIOBJICHBI, B YACTHOCTHU, HAJIMYHMEM JOCTYMHON CTyJAEHTAaM COBPEMEHHOW HAy4YHO-
TEXHUYECKOU JIUTEpaTyphl 110 U3y4aeMOMY KypCy.

CaMoCTOSITENBHBIN KOHTPOJIb YCBOCHUSI 3HAHUH B MPOIIECCE CAMOCTOATEIIHHOM
paboThI IO U3YUYEHUIO Kypca « DU3HUKa» CTYIAEHTHI MOTYT OCYIIECTBIISAThH ITyTEM OTBE-
TOB Ha BOIPOCHI B MPE/JIaraeMbIX Y4E€OHBIX MOCOOUSIX U YU4€OHO-METOANYECKUX pa3-

paboTKax, a TaK’Ke TeCTOBBIE BOMPOCHI, KOTOPbIE IPUBEICHBI B IPUIIOKECHHH.

OueHouyHbIe cpeacTBA ISl TEKYHIEr0o KOHTPOJISl yCIIeBaeMOCTH, IIPOMEKY-

TOYHOM arrecCralmm 1o uToraM OCBOCHHUA JUCHUITIIINHBI

ITo AUCHUILIMHE COCTABJICHBI KOHTPOJIBHBIC BOIIPOCHI IJIA OIIPCACICHUA YPOB-
Hs YCBOCHHA CTyACHTAMU 3HaHUM B 00JIACTH HHXXCHCPHO-TCOJIOTHICCKUX MCTOJ0B

MOHUTOPHHI'A B IIPOLCCCC HpOMe)KYTO‘{HOI;'I 1 UTOTOBOM aTTcCTaluu.

V. CHIUCOK YYEBHOM JIUTEPATYPBHI U HTH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHHUE JUCIHUIIVIMHbI

OcHoBHas auTEeparypa

1. Kypc ¢uzuku: Yuebnoe nocobue / B.I'. XaBpynsk. - M.: HUAL] UHOPA-M,
2014. - 400 c.: 60x90 1/16. - (Bwicmiee oOpa3oBanue: bakamaBpuar). (mepe-
TIJIET) ISBN 978-5-16-006395-9 - Pexum J0CTyTa:
http://znanium.com/catalog/product/375844

2. Kysnenos, C. . Kypc ¢pusuku ¢ npumepaMu perieHus 3agad. «Pu3nka KOH-
JICHCUPOBAHHOT'O COCTOSIHHS [DNEKTPOHHBIN pecypc] : yuebHoe mocodue / C.
N. Kysnenos, H. A. Tumuenko. - Tomck: M3a-B0 TOMCKOro nmoauTeXHUYECKO-
ro ynusepcurera, 2011. - 47 c. - Pexxum pocrtyna: http://znanium.com/ - Pe-

*wuM gocryna: http://znanium.com/catalog/product/417650

3. OOmuit kypc pusuku: YuedbHoe nocodbue ans By3oB: B 5 tomax Tom 1: Mexa-

nuka / CuByxun J[.B., - 6-e uzn., crep. - M..OU3MATIIUT, 2014. - 560 c.:


http://znanium.com/catalog/product/375844
http://znanium.com/catalog/product/417650

60x90 1/16 (Ilepemnér) ISBN 978-5-9221-1512-4 - Pexum pgocryna:
http://znanium.com/catalog/product/470189

JlonoJITHUTEIbHAS JTUTEpaTypa
. Kypc ob6meit ¢pusuku: Yuebnoe mocodbmue / K.b. Kann. - M.: KYPC: HUI]
NH®PA-M, 2014. - 360 c.: 60x90 1/16. (nepemier) ISBN 978-5-905554-47-6

- Pesxxum noctyma: http://znanium.com/catalog/product/443435

. Kypc nexumii mo ¢pusuke TBEpIOTO Tela JUIsi TEXHUIECKUX BY30B: YI€OHOE T10-
cobue: Yueonoe nocodue / Yabanos B.E. - CII6:bXB-IletepOypr, 2011. - 131
C. ISBN 978-5-0775-0677-9 - Pexxum JOCTyIa:
http://znanium.com/catalog/product/355277

. JlabopaTopHbIil MpakTUKyM Kypca obmieit ¢usuku. Paznen «Atomuas (uszu-
Ka»: Yueonoe nocobue / [lox pen. Cypkosa B.B. - M.:HUAY "MUON", 2012.
- 104 c. ISBN  978-5-7262-1675-1 - Pexum  pgoctyna:
http://znanium.com/catalog/product/610412

. OCHOBHBIE METO/BI pEIlICHUsI NMPAKTUYECKUX 3a7ad B Kypce «YpaBHEHHUS Ma-
TeMaTtuyeckor Qusukm»: yuyedHoe nocodbue / Kyapsimo C.H. - PoctoB-Ha-
Hony:N3narensctBo FODY, 2011. - 308 c. ISBN 978-5-9275-0879-2 - Pexum
noctyna: http://znanium.com/catalog/product/556282.

. JlabopaTopHbIii mpakTUKyM Kypca ooOmiei ¢usuku. Pazgen «BOJIHOBASA
OIITUKA» / Tlon pen. B.H. Urnarora u JI.A. Camapuenko. - M..HUSAY
"MUDN", 2012. - 216 c. ISBN 978-5-7262-1681-2 - Pexum nocrtyna:
http://znanium.com/catalog/product/562873

. JIJaGopaTopHbIi TIpakTHUKyM IO Kypcy oOmiei ¢usuku. Paznen «MexaHukay:
Yuebnoe mocodbue / ITox pen. [Tmsacos A.A. - M.HUSY "MUDN", 2011. - 272
C. ISBN 978-5-7262-1580-8 - Pexum JOCTyTa:
http://znanium.com/catalog/product/567281



http://znanium.com/catalog/product/470189
http://znanium.com/catalog/product/443435
http://znanium.com/catalog/product/355277
http://znanium.com/catalog/product/610412
http://znanium.com/catalog/product/556282
http://znanium.com/catalog/product/562873
http://znanium.com/catalog/product/567281

=

/. JlaGopaTopHbIil MpakTUKyM Kypca obmeil ¢pusuku. Pasnen «CrnexTpbl aTOMOB
u Monekym»: Ydebnoe mocobue / Ilog pem. CypkoBa B.B. - M..HUAY
"MUDN", 2012. - 112 c. ISBN 978-5-7262-1674-4 - Pexum nocrtyna:
http://znanium.com/catalog/product/610435

8. exumu mo Teoperudeckor ¢usuke: Kypc nexuuit / benaBun A.A., KynakoB
A.T'., Tapaononbckuit [.M. - M.:.MIIHMO, 2015. - 251 c.: ISBN 978-5-4439-
2440-3 - PesxuM goctyma: http://znanium.com/catalog/product/970126

9. ®wuszuka munepanos : yaeOnuk / [1.I'. Komyr, O./1. KpotoBa. — M. : UHOPA-
M, 2017.— 348 c.+ Jlon. Mmarepuansl [IDnekTpoHHbi pecypc; URL:
http://www.znanium.com]. — (Beicmiee oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/23716. - Pexum JOCTyTIA:
http://znanium.com/catalog/product/557977

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHHUKANMOHHOU ceTH «UH-
TEPHET»

Heodpuuumaneueiii  cepep reonoruyeckoro (paxkymprera MIY. URL:
http://window.edu.ru/resource/795/4795

I'ymeposa H.B., Yaonos B.I1. I'eonorus: Yue6Hoe nocodue. Tomck: U3a-Bo
TITY, 2010. 135 ¢. URL: http://window.edu.ru/resource/745/74745/files/posobie-
gumerova.pdf

[TonoB FO.B., I'panoBckuii A.I'., Arapkos FO.B. O6mias reonorus: yueGHo-
metoamueckuit komruieke. URL: http://window.edu.ru/resource/372/32372
Mumotun A.I'. T'eonmorusi: yueOHUK 11 OakanaBpoB. MOCKOBCKHI rocynap-

CTBEHHBIM OTKpBITHIM yHUBepcurer. M.: IOpaiit, 2014, 543 c. URL:

http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU

Epmonos B.A., Jlapuues JI.H., Moceiikun B.B. I'eonorus. Yacts . OcHOBBI T€0-
norun: YueOnuk mius BY3os. M.: MI'Y, Topnas xuura. 2004. 598 c. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU

JlobpoBoansckuii B.B. I'eonorus, MmuHepaiorus, TMHAMUYECKas T€OJIOTHS, TICTPO-
rpadus. VYueOnuk s By3oB. M.: Bmamoc, 2004. 319 c¢. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594&theme=FEFU



http://znanium.com/catalog/product/610435
http://znanium.com/catalog/product/970126
http://znanium.com/catalog/product/557977
http://window.edu.ru/resource/795/4795
http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf
http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf
http://window.edu.ru/resource/372/32372
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594&theme=FEFU

IlepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust

Buaeocucrema uist 1EMOHCTpAIMKU CIAH0B ¢ MOMOIIBIO MPOrPAMMHOTO MPUIIO-
s>xeausa Microsoft Power Point.
HNupopmaninoHHbIe CIPABOYHBIE CHUCTEMBI, BO3MOXXHOCTH KOTOPBIX CTYICHTHI

MOI'yT CB060,ZIHO HCIIOJIb30BAaTh.

Hayunas snekrponnas ouodauoreka http://elibrary.ru/defaultx.asp;

DNEeKTPOHHO-0MOMoTeunass cucrteMa Znanium.com HUI[ "UH®OPA-M"

http://znanium.com/

OnektponHas Oubnuoteka "KoucynbranT crynenta" KOHCYJIBTAHT CTYVY-
JNEHTA - snextponHass OMOIMOTEKa TEXHHYECKOro By3a. JlocTymnHble pyOpuKH -
"Menuuuna. 3npaBooxpanenue"; "MammHoctpoenue"; " ApXUTEKTypa U CTPOUTEIIb-

ctBo http://www.studentlibrary.ru/

DJEKTPOHHO - OMOJMOTEYHasi CUCTEMAOOpPa30BaTEIbHBIX M MPOCBETUTEIBCKUX
M3IaHU B KOTOPOW COOpPaHbI 3JIEKTPOHHBbIE YUYEOHHKH, CIIPABOYHBIE U Y4eOHbIE TO-

coous. http://www.iglib.ru

OnexTpoHHass OuONMOTEYHass cHUCTeMa «YHUBEpPCUTETCKas OuOnmoreka -
onlaine» OBC mo TemaTuke OXBAaThIBAET BCIO 00JIACTh T'yMaHUTApHBIX 3HAHUU WU
npeaHa3HayeHa sl UCIIOJIb30BaHMsI B Ipoliecce OOyueHHUs B BbICIIEH IIKOJIE, Kak
CTYAEHTaMH IMpenojaBaTessMM, TaK M  CIEUHAJUCTAMH  TyMaHUTapHUSIMH.

www.biblioclub.ru



http://elibrary.ru/defaultx.asp
http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.iqlib.ru/
http://www.biblioclub.ru/

VI. METOJMYECKHUE YKA3AHUS IO OCBOEHUIO
JUCHUIIIAHBI

ANTOPUTM HU3YYCHUS AUCIUIUTHHBI «DU3HMKa», OpTaHW3aIus W TJIAHUPOBAHHE
BPEMEHHU:

IpOCITyITUBaHKE JEKIIMOHHOTO Marepuana (724aca);

BBITIOJTHEHHE J1a00paTOPHBIX 3aHATHM (36 YacoB);

CamocrosiTenbHas padoTa, BKIIOYas HU3yYEHHE TEPMHUHOJIOTMH MO OCHOBHBIM
paszmenam Kypca - 72 gaca, BKITIo4Yas MMOATOTOBKY K K3aMeHY 27 JacoB.

JlabGopaTopHble 3aHATUS MPU3BAHBI 3aKPEMUTh 3HAHUS CTYJICHTOB 10 OT/ACIIbHBIM
paznenam Kypca "®Ousuku'.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JUCHUITIJIINHBI
3aHATHS MPOBOAITCS B CIICIMATM3UPOBAHHON JTaOOpaTOprUn, KOTOpasi OCHAIIIE-

Ha CTEHJaMH, JEMOHCTPAIIMOHHBIMU TIJIaKaTaMu. B KaduecTBe TEXHUYECKUX CPEJICTB
0oOy4eHHS MCITONB3yeTCS OTCUYCCTBCHHAS W MMIIOPTHAS almapaTypa, UMEIomascs Ha
kadenpe n1b0 Ha NPEANPUATUAX. B UX 4nCI0 BXOAAT:

- KOMIIBIOTEPHI;

- MPOTPaMMHBIE CUCTEMBI,

- TUCKH C OMHMCAHHEM KOHCTPYKTHUBHBIX OCOOCHHOCTEW TEXHHUUECKUX CPEJ/ICTB,

HHCTPYKIOHAMHU I10 OKCILNTyaTalluH, IIporpamMm MOACIIUPOBAHUS.



[Ipunoxenue 1

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHM S POCCUMCKOM ®EJEPALINNA

qbenepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaT€J'II)HOG YUpPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(AB®DY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOHINXCA
o AMcHUIInHEe «PU3nKa»
Hanpasiaenue noaroroku 05.03.01 I'eostorus
Mpodpuias «I'eostorus»
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2020



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATENbHON PadoThl O JMCUMILINHE

CamocrosTenbHas pa60Ta CTYACHTA IIPCACTaBJIACT coOou Imponecc nciiCHa-

MPABJICHHOTO aKTUBHOTO NMPUOOpPETEHHs CTYACHTOM HOBBIX 3HAHUW W yMEHMH 0e3

HCTIOCPCACTBCHHOTO YUACTHA IPCIIOAaBaTCIIA.

Bo3M0XHOCTH  caMOCTOSITEIILHOTO HU3y4YCHUS CTyACHTAMHM JaHHOI'O KypcCa

O6YCJIOBJ'I€HI)I, B 4YaCTHOCTH, HAJIU4YUCM I[OCTYHHOﬁ CTyACHTaM COBpeMeHHOﬁ

HAy4YHO-TEXHUUYECKOU JTUTEPATYPHI IO U3ydyaeMoMy Kypcy «Duszukay,

CaMOCTOSTEIbHBIN KOHTPOJIb YCBOCHUA 3HAHUU B IIponccce CaMOCTOSITEJIbHOM

pa6OTBI 110 N3Yy4YCHHUIO KypCa «Duszukay CTYACHTBI MOTYT OCYLICCTBJIATD ITYTCM OTBC-

TOB Ha BOIIPOCHI B IIpCjIaracMbIxX y‘—I€6HO-MeTOI[I/I‘IeCKI/Ix ITOCOOHSIX.

Hnan-rpa«bm« BBINOJIHEHUSI CAMOCTOATEILHOM paﬁoTbI o IMCIOMIIJIMHE

IIpumepHbie
[ vy
Ne Jara/cpoxku Buja camocTosiTe1bHOM | HOPMBI Bpe-
®opma KOHTPOJIA
/ BBINOJIHEHHSA padoTshI MEHH Ha
n/n
BbINIOJIHEHH €
CobecenoBanue, Te-
1 1-8 menens Mexanuka 23 yac. ’
CTBI
MonekynsipHas ¢puzuka u CobecenoBanue, Te-
2 1-18 memens yaspHas 20 dac. ’
TEpMOJMHAMUKA CTBI
DIIeKTPUUECTBO U MATHe- Joxnapl-
3 9-18 nenens P 20 gac.
TU3M IIPE3EHTALNH

MATEPHAJIBI JIJISI OPTAHU3AIIUU CAMOCTOSATEJIBHOM

PABOTbBI

Bouibiioe 3HaUeHue B mpolecce 00ydeHHsi UMEET CaMOCTOsITeIbHAs paboTa

CTYACHTOB, Ha KOTOPYIO OTBOJUTCA 3HAYUTCIIbHASA HaCTh 4aCOB yqe6H0r0 IJ1aHa.

CamocTosTenbHas pa60Ta CTYACHTOB BCACTCA 110 KOHTPOJIEM MMPCIIOAaBaTCIIA U

BKJIIOUAET pabOTy ¢ KOHCIIEKTaMU JIEKIHI U TUTepaTypOid, IOJTOTOBKY K K BbI-




MTOJTHEHHIO JTA0OPATOPHBIX padOT M UX 3amuTe, ohopmiIeHHNE Tab0paTOPHO-

IMPAKTUYCCKUX pa60T, IMOATOTOBKY K KOHTPOJIbHBIM 3aHATHUAM.

OcHOBHBIMHU (pOpMaMU KOHTPOJISI 3HAHUN CTYACHTOB SIBISIOTCS KOHTPOJIb-
HbIE pabOTHI MO MPAKTUYECKUM 3aHITUAM, COOECEOBAHUS BO BPEMsI BBHITIOTHEHUS
U c1auu JabopaTopHBIX paboT, peUTUHIOBBIE KOHTPOJIbHBIE PA0OTHI U CEMECTPO-

BBIC OK3aMCHDBI.

MeToanuyeckue PEKOMEHIANUMA 110 OPraHU3AllMH CAMOCTOATEC/ILHOI0 U3y4c€-

HHUA JUCIHHUIIJINHBI

«Ob6mas ¢uszuka» — 6a3oBasi AUCHUILIMHA €CTECTBEHHO-HAYYHOTO IIUKJIA TUCIIHU-
IJTMH TIPU TTOATOTOBKE MHX)EHEepoB. Onupaercs Ha OOleHAYYHbIE JUCIUTIIIUHBI U

ABIICTCA (bYH,Z[aMGHTOM O6H_[€T€XHI/I‘-I€CKI/IX JUCHUIIINH.
HpI/I HN3YyUCHUU TGOpGTH‘IGCKOﬁ MCXaHHKH HGO6XOI[I/IMO

1. O3HaKOMUTKCA € MPOTPAMMOIL Kypca.

2. O6ecnieunTh ceOst y4eOHOM TUTEpaTypOl TEOPETUUECKOTO U TPAKTUUECKOTO
Ha3HAYCHMUSI, BCTIOMOTATEIbHBIM MaTEPUAIOM 10 MEPE U3yUEHUS TEM.

3. [IpenycmoTpeTs 00s3aTeNIbHOE O0IIIEHUE C TPENoIaBaTeeM yepe3 JEKIINH,
IPAKTUYECKUE 3aHATUS U MHAUBUAYAJIbHbIE KOHCYIbTAIUU.

4. PexomMeHayeTcs CeAyoIIasl MoCaeA0BaTeIbHOCTh U3YICHUS TUCITUTUTHHBI

a) MPOCITYIIMBAHUHU JICKIIUN ¢ 00s13aTeIbHBIM KOHCTICKTUPOBAHUEM U MOCTIEY O~
MM 3ay4YUBaHUEM TIOHITHI U ONIPEICIICHUI MEXaHUKHU M YCTAaHOBJICHUEM B3au-

MOCBSI3€1 MEXIAY HUMH,

6) N3Y4YCHHUC MCTOJHUK U ITPHUCMOB PCIICHUA CTaHAAPTHBIX 3a/lad MCXaHUKH Ha

IMPAKTHYCCKUX 3aHATHAX,

B) CaMOCTOATCIBHOC PCHICHUE 3a/lad U3 MpCiaracMbIixX C60pHI/IKOB 3ada4 U BBI-

IIOJTHCHHUC pacquHo-rpa(queCKHX BaI[aHI/IfI I10 OCHOBHBIM TCMaM AW CHUIIIINHEIL,.



PexoMeHganum 1o caMmoCcTOATeIbHOM padoTe CTYAEHTOB
VY4eOHO-MeTOIUYECKOE O00ECIIEUEHHE CaMOCTOSITENIbHOM pPadOThl CTYAEHTOB
BKJIIOYAET M3YyYECHHE MATEPHAIIOB JIEKIUH, IOATOTOBKY K IPAKTUYECKUM 3aHATHIM U
OTYETaM 0 MX PE3yJIbTaTaM HUX BBIIOJHEHHs, NOATOTOBKY K TEKyLIMM OIpocam,

KOHTPOJIBHBIM pa0oTaM, NOJATOTOBKY K 3a4€eTy.

MeTtoanueckue ykazanusi K nyHkTy 1 miuana-rpagpuka CPC
«Pabora ¢ quTepaTrypoii U MOATOTOBKA MPe3eHTAI D)

[lenp HAyuuThCS 0000IIATH JIUTEpATYpHBIC JaHHBIE M B CXKaToil (hopme mpe-
IIOHOCUTH OCHOBHBIE TIOJIyYEHHBIE PE3YIIbTATHI.

OcHOBHBIE TPEOOBAHUS:

Pabora ¢ nuTepatypoil BKIIOYAeT 3HAKOMCTBO C OCHOBHBIMU U JIONOJHUTEIb-
HBIMU MCTOYHHMKaMHU. B pe3ynbpTaTe cobecenoBaHMs MpenofaBaTeslb BBISICHIET TIy-
OMHY NpopabOTKU MaTepuaia U OLIEHHBAET padOTy B COOTBETCTBUU C KPUTEPHUSIMU
OIICHKH (CM. HIXKE).

[ToaroToBka mpe3eHTalMil OCYIIECTBIISETCS B COOTBETCTBUU C IJIAHOM rpadu-
koM. Kaxnas tema noiKHa ObITh pacKphiTa, B HEH HEOOXOAMMO OCBETUTH aKTyallb-
HOCTb, LIEJIM M 33Ja4d IIPOBEJECHHOIO MCCIIEJOBAHUS, MPUBEIEHbI PETHOHAIbHBIC
IIPUMEPBHI, BBIIOJHEHO 3aKJIIOYEHHWE W MPUBEICHBI OCHOBHBIE HCIIOJb30BAaHHBIE HC-
TOYHHKH, BKJIFOYAsl JINTEPATYPHBIE U 3JIEKTPOHHBIE JAHHBIE C COOTBETCTBYIOILIWMH
CCBUIKaMH.

CryzaeHT (110 COrjJacoBaHUIO € MPENojiaBaTresieM) MPeACTaBIAeT JOKIaa C CO-
OTBETCTBYIOIICH Mpe3eHTalnel, MoAroToBICHHOW B iporpamme PowerPoint, Bkiiro-
yatouiei He meHee 10-12 cnaiigoB. I'pynna cTyAeHTOB y4acTBYeT B OOLIeH AUCKYC-
CHH U MOCIIEAYIONIEM 00CYKIEHUN pacCMaTpUBAEMOM TEMBI.

Kpurepun ouenku.

Or1eHKa BBIMIOJHSIETCS 1O ABYXO0amuibHOM cucteme (1 — BhimosiHeHo, 0 — HE BbI-

TOJTHEHO).



Meroanuyeckue ykKa3aHusi K NOYHKTY 2 ia”a-rpagpuxka CPC
Lenp HAyuuTHCSI 0000IIATH IUTEPATYPHBIE JaHHBIE U B CXKAaTOM (opMe JOKIIAIbIBATH
OCHOBHBIE TTOJIYYCHHbBIE PE3YJILTATHI.

N3yyeHne 0coOEHHOCTEN IK30M€HHBIX I'€OJOTMYECKUX NPOLECCOB U HHKEHEP-
HO-T€0JIOTMYECKOTO MOHHUTOPUHTA COIMPOBOXKIAETCS ONUCAHUEM WX OCHOBHBIX
CBOMCTB: COCTaB, yCJIOBHUS 00pa30BaHMsI, BO3MOKHOCTh HETAaTUBHOTO BO3JICHCTBUS HA
OKPYXAIOILYIO Cpeay.

Bo Bpemsi BBINOJTHEHUSI CAMOCTOSATEIBLHON paboThl CTYACHT 00pabaThIBaeT IO-
JyYEHHBIE MIPU UCCIEAOBAHUM CXEMbI U Tpa(pUKU U TOTOBUT UX K Pa3MEUIEHUIO B OT-
YeTe MO BBIIOJIHEHUIO MPAKTUYECKOTO 3aHSTHS.

OreHka BbIIOJHSAETCS 1O BYXOayuibHOM cucteme (1 — BbimosHeHO, 0 — HE BbI-
TIOJIHEHO).

Meroanueckue ykazaHua K NOYHKTY 3 miaana-rpagpuka CPC
«IloaroroBka oT4eTa MO BHINOJHEHUIO IPAKTHYECKON PadoThI»

BrlinonHeHHbIe 3a1aHKUs] BO BPEMs IIPAKTUYECKUX pabOT HEOOXOJUMO MOATOTO-
BUTH K CJ]au€ B JIEKTPOHHOU (popme B BUE OTUETA, B KOTOPOM JOJIKHBI BXOJIUThH BCE
BBINIOJIHEHHBIE 3a/1aHus. [IpenBapuTenbHO MO ANEKTPOHHOM MOYTE OTYET OTHPABIIS-

eTCs I COTJIACOBAHMSA IIPENOAABATEIIIO.
Kpurepun ouenku.

Ornenka mnst BeiHeceHUs B cucteMy BPC BbIMONHSETCS MO 4YEThIpEeXOAIBLHOM
cucteme (3 — oTIMYHO, 2 — Xopoio, 1 — yaoBieTBopuTenabHo, 0 - HE yA0BIETBOPH-

TEJIbHO).
Pexomenayercsi CaMOCTOSITEILHO NMOATOTOBUTHCS K 00CYKIEHUIO MepeyHs
BOIIPOCOB /IJIfl BHINOJIHEHUS TeKylero KOHTpoJis «YO-1. CobecenoBanue»

OrieHka BBITIOJHSACTCS MO ABYXxO0auibHOM cucteme (1 — BbinoiaHeHo, 0 — HEe BHI-

TOJTHEHO).



[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNCKON ®EJIEPAIIN

®denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHUs
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MMacnopt ®OC

Koxa u popmynnposka
AL opMyJTHP Aranbl GOPMUPOBAHUSI KOMIIETEHIHH
KOMIIeTeHIIHH
OI1K-3, 3Haer CyLIHOCTb U 33/1a4l MAaTEMATUKK M €CTECTBEHHBIX HAyK
CIOCOOHOCTE MCTIONIB30BATH Vicer Hcnonp30BaTh MOMy4YeHHBIE 3HAHUS B 00JIACTH MaTEMaTHKH
B IPOGECCHOHATBHOM Jes- 1 €CTECTBEHHBIX HAYK
TEJIBHOCTH 0a30BbIC 3HAHMS
MaTCMaTHKN M CCTECTBCHHBIX | Braneer | MeTogaMu NpUMEHEHHs MATEMATHKM U €CTECTBEHHBIX HAYK
HayK
IK-7 - @®yHnaMeHTalbHbIe Pa3aebl GU3HUKH, XUMUH, SKOJIOTHH,
CIIOCOOHOCTD MCIOIB30BaTh | 3HAET MHGOPMALIMOHHBIX TEXHOJIOTUH JUISl PEIICHHST IPAKTHIECKUX
3HAHUS CI)YHI[aMCHTaJ'IBHLIX 3aJa4d B 00J1aCTH T€OJIOTHH.
paszenoB GU3NKH, XHMUH, [TpumeHsTh GyHAAMEHTAIBHBIC Pa3/iesbl GU3UKU, XUMHH,
9KOJIOTUH, I/IH(bOpMaHI/IOHHI)IX Ymeer 9KOJIOT'HH, I/IH(bOpMaHI/IOHHI)IX TEeXHOJIOTUH 1A pCUICHUA
TeXHOJOT Wi /LIS PelIeHHs NPaKTHIECKUX 33/1ad B 00JIACTH TeOJIOTHI
NPaKTUYECKUX 3a/1a4 B 00a-
CTH TCOJIOTHH Metonamu pyHIaMEHTAIBHBIX Pa3ieioB (U3UKH, XUMUH,
BJIaI[eeT 9KOJIOT'HH, I/IH(bOpMaHI/IOHHI)IX TEeXHOJIOTUH 1A pCUICHUA
NPaKTHIECKUX 33/1ad B 00JIACTH TeOJIOTHI
No Kontponupyemsie Kongw! 1 3Tamnsl Ol1ieHOYHbIE CpeJCTBA
n/m pasziesbl / TeMbI dhopMHUpOBaHHS
JUCIUILTAHBI KOMIIETEHITHH TeKyIMH TPOMEAYTOHHA
KOHTPOJIb aTTecTanus
1 | OcHoBHBIE OIIK-3 | 3Haer YO-1 Bonpocer k
IIPEICTaBICHUS 0 CobGecenoBanue | 3auety Nel-17
MEXaHUKe
yMeeT I1P-1
BIaJIeET (Tect Ne 1)
Ip-2.
KontponbHas
pabora 1
2 | OcHOBHBIE OIIK-3 | 3HaeT YO-1 Bompockr k
IIPEICTaBICHUS 0 CobecenoBanue | 3auety Nel8-30
MOJIEKYJISIPHOU
busme - ymeeT [1P-1
TEPMOIMHAMUKE (Tect Ne 2)
BJIAJICET I1P-2.
KontponbHas
pabora 2
3 | OcHOBHBIC I1K-7 3HaeT YO-1 Bompocsr k




MpeICTaBICHHS 00
JJIEKTPUUYECCTBE

CobecenoBanue

3ayery Ne31-63

Mara€Tu3mMe

yMmeeT

I1P-1

(Tect No2)

BJIAJIEET

I1P-2.
KonTposbnas
pabora 3

4 OCHOBBI OIITUKHU

I1K-7

3HACT

VO-1
CobecenoBanue

Bomnpocs! k
3adeTy Ne64-Neo
91

yMmeeT

I1P-1

BJIaacCCT

I1P-2.
KonTponbnas
pabora 4,5

BJIaacCCT

I1P-2.
KonTponbnas
pabora 6

IIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIUI

Kon u ¢opmyan-

poBKa Komme- | Jranbl GOPMHPOBAHUS KOMIETEHIHH | KPUTEPUH nokKasareju
TeHINH
- CIIOCOOHOCTH TIPOBECTH
3aa4 MaTeMaTHKd |
€CTCCTBCHHBIX HAYK;
- CHocoOHOCTh  pac-
KPBITh CYTh IPUMCHCHUS
OIIK-3, | KPRITE CYTE TP
BrmmosineHnue acu- 3a1a4 MaTEMAaTHKU u
CcrocoOHOCTh  HC- o .
CTBHUU 110 I/IJIGHTI/I(i)I/I- €CTCCTBCHHBIX HAYK,
M0JIb30BaTh B
Kalliy 3a7]ad MaTeMa- | -CIOCOOHOCTh chopMy-
npodeccroHab- CYITHOCTh W 3aJauu

HOU JACATCIBbHOCTHU

0a3oBble  3HAHUA
MAaTeMaTUKU u
€CTEeCTBEHHBIX

HayK

3HaeT (moporo-
BBII YPOBEHB)

Mar€éMaTUuKu M €CTC-
CTBCHHBIX HAaYK

THKA M €CTECTBEH-
HBIX HayK, BJaJIeHHE
MOHSATUMHBIM  aIma-
paToM U TEPMHUHOJIO-
ruei

JUPOBATh TEMY U COCTa-
BUTH IUIAH MPUMEHEHHS
3a7a4  MaTeMaTHKd U
€CTECTBEHHBIX HAYK;

- CIIOCOOHOCTHL 00OCHO-
BaTh AaKTyalbHOCTh HC-

CIIeIOBAaHUM;
-CTIOCOOHOCTh TIepeync-
JUTh WCTOYHUKH HH-

dbopmammy  UISI TIPOBe-




JCHUA I/ICCJ'ICZ[OBaHI/Iﬁ

ymeer (TponBH-
HYTBIN)

HCIONIb30BaTh TIOJIY-
YeHHbIE 3HAHUA B
00J1aCTH MaTeEMaTHKA
U €CTCCTBCHHBIX HAYK

OCO3HaHHO HCIIOJIb-
30BaTh MOJYyYCHHBIC
3HaHMS B 00JacTH
MaTeMaTUKA U €ecTe-
CTBCHHBIX HAayK

-CIIOCOOHOCTh OCO3HaH-
HO paboTaTh ¢ JaHHBIMHU
JUISL PELICHUs 3a/1a4 Ma-
TEMATUKA M €CTECTBEH-
HBIX HAYK;

- CIIOCOOHOCTH OCO3HaH-
HO MPUMEHSTH 3HAHUS B
001acT MAaTeMaTUKUd U
€CTECTBEHHBIX HAYK IS
HECTaHJapPTHOTO pellie-
HUS TEOJIOTHMYECKUX 3a-
au

BlajeeT (BBICO-
KHiA)

MCTOAaMH MNPHUMCHEC-
HUA MaréMaTukKu U
€CTCCTBCHHBIX HAYK

CreneHpr CcaMOCTOS-
TEJILHOCTH BBIIIOIHE-
HHUS JIEWCTBUI B 00-
JIaCTH TPUMEHEHUS B
F€OJIOTUM  METOJIOB
MaTeMaTUKH U €ecTe-
CTBCHHBIX HAYK

- CIOCOOHOCTL CaMOCTO-
ATEALHO OErso U TOYHO
MPUMEHSATh TEPMHHOJIO-
FMYECKUN amnmapar Me-
TOOOB MATEMAaTUKH H
€CTECTBEHHBIX HAyK B
YCTHBIX OTBETax Ha BO-
MPOCHI U B MHCHMEHHBIX
paborax,

- CIOCOOHOCTEL CaMOCTO-
SATENBHO  CHOPMYITHUPO-
BaTh 3aJaHUE M0 TpH-
MEHEHHUIO0 METOJ0B Ma-
TEMATUKU U €CTECTBEH-
HBIX HAYK

IK-7 —
CIOCOOHOCTH  HC-
NOJIB30BaTh  3Ha-
HUS  (pyHAAMEH-
TalbHBIX Pa3ZIeioB
¢u3nKH, XUMUH,
9KOJIOTWH, HHPOP-
MAallMOHHBIX  TeX-
HOJIOTUH 1 pe-
LICHHUS TpaKTH4e-
CKMX 3aja4 B 00-
JIACTH T'€0JIOTHU

3HaeT (moporo-
BEII YPOBEHB)

IIpumensats ¢yHma-
MEHTaJIbHBIE Pa3/Ieibl
(U3UKH, XUMHH, KO-
Joruy, WMH(pOpMAIH-
OHHBIX  TEXHOJIOTHH
JUISL PEIICHHs TIpaK-
THYECKHX 337a4 B
00JIaCTH T'e0JIOTHH

BrimosineHue nen-
CTBUH MO uaeHTU(U-
Karuu byH1amMeH-
TaJbHBIX  Pa3JeoB
(GU3UKHN, XIUMHAH, KO-
norun, WH(pOpMAIH-
OHHBIX  TEXHOJIOTHH
HEOOXOOUMBIX IS
pelIeHus TpaKTH4e-
CKUX 3aJa4 B 00ua-
CTH T'€0JIOTUH

- CHOCOOHOCTH IpUMe-
HATH (yHAaMCHTAIbHbIC
paszmensl  GU3UKH, XU-
MUH, 3KOJIOruu, UHPOP-
MAIMOHHBIX TEXHOJIOTHI
3a7a4 MareMaTHKH |
€CTECTBEHHBIX HaYK;

- cmocoOHOCTh  pac-
KPBITh CYTh TPUMCHCHHS
(dyHaaMEeHTabHBIX pa3-
JICNIOB  (PM3HMKH, XHMUH,
sKoJyioruu, uHbOpMau-
OHHBIX TEXHOJIOTHH;
-crocoOHOCTE  cop-
MYJIHPOBaTh TEMY H CO-
CTaBUTH IUIAH TPUMEHE-
HUSL,

- CIOCOOHOCTH 00OCHO-
BaTh aKTYaJIbHOCTh HC-
CJIE/IOBaHMUS;
-CTIOCOOHOCTh TIepeync-
JUTh WCTOYHHKH  HH-
dbopmarmn  HeoOXo0TU-
MBIC JIIS  TPOBEACHUS
HCCIIeJOBaHUH

ymeeT (TIpoIBH-
HYTBIH)

HHTEPIPETHPOBATH
TCOJIOTUICCKYI0  WH-
dbopmanmto m  co-
CTABJIATH OTUCTHI

OCO03HaHHO HCIONb-
30BaTh  (PyHIAMCEH-
TaJIbHBIE pasmensl
(GU3UKH, XUMHH, KO-
jorud, wWH(pOpMaIu-
OHHBIX TEXHOJIOTUH
HEOOXOOUMBIX IS
pelIeHNsT TpaKTHIe-

-CIOCOOHOCTL OCO3HAaH-
HO paboTaTh C JaHHBIMHU
(hyHIaMEHTAIEHBIX pas3-
JICNOB  (PH3HKH, XVMHH,
9KOJIOTHH, WHPOpPMAaLH-
OHHBIX TEXHOJIOTUM He-
O0OXOMUMBIMH IS pe-
MEHUS  MPAKTHICCKHUX




CKHMX 3a1a4 B obua-
CTH T'COJIOTUH

3aja4 B 00JacTH TeoJio-
T'HH;

- CIIOCOOHOCTH OCO3HAH-
HO IPUMEHATH 3HAHUS B
oOmacTu ¢byHmamen-
TaIBHBIX pa3fesioB (u-
3HKH, XUMUH, SKOJIOTHH,
MH(OOPMALMOHHBIX TEX-
HOJIOTHH HEO0OXOIUMBIX
JUISL pEeLeHUs] TIpaKThye-
CKUX 3aja4 B olOmactu
T'€0JIOTHU

Meromamu  QyHIa-
MEHTAJbHBIX  pa3sfie-
JIOB (DU3UKH, XUMUH,
BiameeT (BBICO- | SKOJIOTHH, HWH(pOpMa-
KHiA) IIUOHHBIX  TEXHOJIO-
TMi A pelleHus
MPAaKTHICCKUX 3anad
B 00JIaCTH T€OJIOTHH

CremeHp  caMoCTOSI-
TENBHOCTH ~ MCIIONb-
30BaHus  (yHIaMeH-
TanbHBIX  pa3/ielioB
(bU3UKH, XUMUH, KO-
noruy, uHGpOPMAIK-
OHHBIX TEXHOJIOTUH
HEOOXOAMMBIX  JUIf
pELICHUsT TpaKTHUe-
CKMX 3aJad B o00ia-
CTH T€0JIOTUH

- COCOOHOCTL CaMOCTO-
SATEILHO OEryio U TOYHO
MPUMEHSATh TEPMHHOJIO-
THYECKUH amnmapat ¢QyH-
JAMEHTAIbHBIX  pasjie-
0B (U3HMKH, XUMUH,
sKojnorud, uHbopManu-
OHHBIX TEXHOJIOTMH He-
00XOUMBIX JJISL pelle-
HUsA HpaKTI/I‘IeCKHX 3a-
nad B 0OJIACTH TIeoJIo-
UM,

- COCOOHOCTEL CaMOCTO-
ATENbHO  CHOPMYIHUPO-
BaTh 3aJaHUE [0 TMpU-
MEHEHUI0  (QyHIaMeH-
TalbHBIX pa3zienoB (Gu-
3UKH, XUMHH, DKOJIOTHH,
WHPOPMAIMOHHBIX TeX-
HOJIOTHUM HEOOXOIUMBIX
JUIsL PELIEHMs TIPAKTUYe-
CKUX 3aJady B o0JlacTH
re0JIOrul

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLUCAYPHLI OICHUBAHUA

pe3yabTaToB OCBOCHHUA TUCHHUILINHDBI

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun

Hepequb THIOBBLIX IK3AMCHAIIUOHHBIX BOIIPOCOB 110 KypPCy «Du3ukax»

MNPUMEPHBIE TEMbI PEUTHUHIOBBIX KOHTPOJIBHBIX PABOT IO
MEXAHUKE

1. KunemaTnueckne XxapakTEpUCTUKU MaTEpUaIbHON TOUKU. CKOPOCTh, YCKO-

pcHHUcC. HopMaanoe, KacCaTCJIbHOC U IMOJIHOC YCKOPCHHUC. CBs3b MCKAY HUMH

(BBIBON).




2. Kunematnyeckre ypaBHEHUSI PaBHOIIEPEMEHHOIO U PABHOMEPHOTO MPSMO-

JMHEWHBIX ABUKEHUM (BBIBOI).

3. PenstuBHCTCKME TPE0Opa30BaHusl CKOPOCTEN (BBIBOJ HA OCHOBAHUU ITPEOD

pazoBanus Jlopeniia).

4. ITpeoOpazoBanus ['anunes. [Ipeodbpazoanust Jlopenua. Ciencraue u3 npe-

oOpa3oBanuii JIopeHlia: OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH COOBITHI (BBI-

BOJ)

5. [IpeoOpazoBanus "anunes. [Ipeobpazosanus Jlopenia. Cnencrue us npe-

oOpazoBaHuii JIopeHI1a: OTHOCUTEIBLHOCTD JITUTEILHOCTH COOBITUM (BBIBO).

6. [IpeoOpazoBanus ["anunes. [Ipeobpazosanus Jlopenma. Cnencrue us npe-

oOpazoBanuii JIopeHIa: 0THOCUTEILHOCTh Pa3MEPOB U POPMBI TET (BBIBO).

7. CB0OOHOE U HECBOOOTHOE IBMKCHUE MaTepUalbHOM TOUKU. TpaekTopus

ABHUIKCHHUA TCJIa B OAHOPOAHOM CHJIOBOM IIOJIC TATOTCHUA (BBIBOI[).

8. JIBmKeHue Tel epeMeHHOo Macchl. Y paBHeHHne Merepckoro (BBIBO).

®opmyina [{rnonakoBckoro (BHIBOA).

9. Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocTeid. 3 KocMHAY€ECKasi CKOPOCTb.

TpaeKTOpI/II/I JABUXXCHUA TCII, O6J18,I[21IOHII/IX JaHHBIMU CKOPOCTSAMMU.

10. Pabota. MomHocTs. DHeprusi. Kunetnueckas sueprus (Boison). [loteniiu-

anbHbIe cuibl. [loTeHIMaIbHAs SHEPTUS CUJT YIIPYTOCTH (BBIBO).

1 1.ITorenunansubie cuiibl. [loTeHmanbHas sueprusi. CBsA3b NOTEHIMAIBHOMN
CUJIBI C MMOTEHIIMAIBHOU 3Hepruei (BbIBO). ['paguenT. 3akOoH COXpaHEHUs

HHEPrUr B MEXaHUKE (BBIBOJ).

12. 3akounbl Kemnepa. Pacuer cuiibl B3aumoerictBust Mexxy ConHIEM U IUia-

HETOM COJTHEYHOW CUCTEMBI (BBIBOJ). 3aKOH BCEMUPHOI'O TATOTEHHUS.



13. Kakue xonebaHus Ha3bIBAIOTCS rapMoHndeckumu? Kunemarnyaeckoe ypas-
HEHHE rapMOHUYECKUX Kosie0anuil. CKOpoCTh. Y CKOPEHHUE U CUJIBI IIPU FapMo-
HUYeCKUX KoneOanusx. [lomyunts popMyiry moJIHON SHEPTUU TAPMOHUYECKUX

KOJICOAHUIA.

14. Tlon neficTBUEM KaKUX CHJI COBEPIIAIOTCS 3aryxarouue konedanus? qud-
dbepeHImanbHOe ypaBHEHUE 3aTyXalOIMX KojaeOanuii u ero pemnieHue. J{expe-
MEHT, JIoTapuPMUUECKUN AEKPEMEHT U KO3 dulueHT 3atyxanus. Ux ¢puznue-

CKHMI CMBICIT U CAWHUNIIBI N3SMCPCHMU.

15. I[aTB IMOHATHA MOMCHTA CHUJIBI U MOMCHTA UMITYJIbCa MEXaHUYECKOM CH-
CTEMbI OTHOCUTCJIBHO OCH B TOYKH (Haqana). BriBectn YpPaBHCHHUC MOMCHTOB
MEXaHMYECKOU CUCTEMbI OTHOCUTEIBHO TOUKH. C(bOpMYJII/IpOBaTB H 3aIIMCaTb
3dKOH COXpPaHCHHA MOMCHTA UMIIYJIbCa MEXaHMYE€CKOW CUCTEMbI OTHOCUTEIILHO

TOYKH U OCH.

16. Uto Ha3biBaeTcs pusnueckum MasTHUKOM? Martemarnueckum? Iomyuunre
NepHoJIbl UX Kojebanuil. Uto Takoe npuBeAeHHas AJMHA (PU3UUYECKOro MasiT-

HuKa? B yem cyTh 00paTUMOCTH TOUYKH NMPUBECA U TOUKU KayaHUs?

17. Ilox neficTBUEM KaKuX CUJI MPOUCXOAAT BhIHYXICHHBIE KoieObaHus1? Kakue
BBIHYKJICHHBIE KOJIeOaHUs Ha3bIBAIOTCS YCTAaHOBUBIIMMUCS? BbiBenuTe 3aBU-
CUMOCTb aMIUTUTY/IbI TAKUX KOJIEOAHUM OT BBIHYXKJAIOIIEeH 4acToThl. UTO Ta-
Koe pe3oHaHc? [lomyduuTe pe30HaHCHYIO YacTOTy. Bu pe30HaHCHBIX KPUBBIX

JUTSL pa3JIMYHbIX 3HAU€HUN KOd(PuIMenHTa 3aTyxXaHusl.

18. Kakue ocu Ha3pIBaroTCs cBoOOAHBIMHU? UTO Takoe rupockon? Kakoii rupo-
CKOIT Ha3bIBaeTcst cBOOOIHBIM? [losicHUTE CyTh TUpOCKONMYeCKOro 3dekTa.
Korna Bo3HukaeT nperneccus rupockona? Beisegure hopmMyity 1st BeIYUCIIS-

HUS YTJIOBOM CKOPOCTH MPELIECCUU OCU THPOCKOTA (FOJIbI).

IMPUMEPHBIE TEMbI PEUTUHI'OBBIX KOHTPOJIBHBIX PABOT
O MOJIEKYJISIPHON ®U3UKE U TEPMOJUHAMMKE



1. MeTonbl pacCMOTPEHUSI CUCTEM MHOTUX YacTHLl. MOJIEKyJIbl, aTOMBI, Macca
aTOMOB U MOJIEKYJI. ATOMHas eAuHMIA Macchl. KoanuecTBo BemecTBa (MOJIb).
Yucno Asoraznpo, MOJISIpHAs Macca.

2. TepMoaMHAMHUYECKUN METOJ U3yUeHUs cucTeM MHOTUX yacTull HyneBoe, nep-
BOE, BTOPOE, TPEThE Ha4aJla TEPMOINHAMHUKH.

3. TepMmoanHaMHUYECKUE COCTOSIHUS: paBHOBECHOE U HEpaBHOBecHOE. [Tponecc
PaBHOBECHBIN (00paTUMBbIii), HEpaBHOBECHBIN. [{UKIMUecKuil.

4. YpaBHeHHE COCTOSHUA. MOJenb HACaIbHOTO Ta3a. Y paBHEHUE COCTOSHUS Ujie-

anpHOrO ra3a. M3onpoueccel. 3akoH [anerona. 3-0H ABoraipo.

BHyTpeHHss1 SHEPrUs CUCTEMBI — PYHKIUS COCTOSIHHUS.

TemnoTa u padoTta kak ¢pyHkus nporecca. [leppoe Hauano TepMoOIUHAMUKY.

TennoeMKocTh: MOJIsIpHAs, yaenbHas, oObeMHasd. Y paBHeHue Maiiepa.

© N o O

[TonuTponuueckuii mpouecc. Y paBHEHUENE MOAUTPOIbL. M3omnponeccsl. Anua-

Oaruueckuii np. Yp-e [lyaccona.

9. Pabota npu MOMUTPONUIECKOM U IPU U30IIPOIIeCcCax.

10.2OHTpONMS MACATBHOTO ra3a.

11.[Muxnuyeckue npouecchl. TemnoBas mamuHa. KosdpuiueHT neicTBus Temio-
Boil MammmHbl. KIIJ] naeansHoi TeruioBor Mmamunsbl. [{ukin Kapro.

12.11 Hauano tepmonunamuku. opmynuposka KenbBuHa u hopMynrpoBka
Knaysunyca. IX 3KkBUBaJIEHTHOCTb.

13. TepMoauHaMHudecKas IIKaga TeMIepaTyp.

14.111-e Havano TepMOAMHAMUKH.

15.1aBrieHre MOJIEKYJI Ha CTEHKY cocyia. OCHOBHOE YpaBHEHNE KMHETUYECKOM
TEOPUU T'a30B.

16.IToHsiTHE TEMITEpaTypbl B KHHETHUECKON Teopuu ra3oB. CpeiHsIst SJHEPTUS MO-
nekyin. [loctymarenbHbie, BpamareabHbIe H KOJie0aTeIbHbIC CTEIIEHN CBOOOIBI.

17.BpoyHOBCKOE IBUKEHUE.

18.Pacnpenenenne MakcBesta. /[Ba moaxoaa K M3ydyeHHIO pacrpeaeneHus Makc-

Besuia. [notHOCTE cocrostHui. Pactipenenenne MakcBesia mo MOy CKOPO-



ctu. Cpennsis apupmMeTndeckas, CpeaHsisi KBaApaTUIHasi U Haubosee BeposiT-
Hasi CKOPOCTH MOJIEKYIL.

19.Pacnpenenenue bonpiiMana. He3aBUCHMOCTB TIIOTHOCTH BEPOSITHOCTH, KOOP-
JIMHAT U CKOopocTen yacTtulbl. Pacnpenenenne bonbivana. bapomeTpudeckas
dbopmyna. Atmocdepa IIaHer.

20.Pacnpenenenue 3Hepruu Mo cTerneHsm cBo0o bl (TeopeMa bosbiimana o paB-
HopacnpeaeneHun). Yucno creneneit cBoOoabl. Briunciienne cpeiHeit Benu-
YUHBI, OTHOCAILIECHCS K OJTHOM cTerneHu cBo0o bl (TeopeMa bonbiimana).

21.PacmpeneneHne SHEPTUH 1O CTETIeHIM cBoOo 1. Teopema bompimana o
PaBHOPACIIPEICIICHNH.

22.Teopus TEINIOEMKOCTH UACATBbHBIX Ta30B. PacxoxaeHne Teopuu ¢ dKcrepu-
MEHTOM.

23.TermoeMKOCTh TBEpAbIX Tell. 3akoH [romonra u [Itu. TemnepartypHas 3aBUCH-
MOCTbB TEIUIOEMKOCTH TBEPABIX TeJl. Teopus TEII0eMKOCTH JHHIITeHA. Tem-
neparypa DUHIITeHA. [ paHniia TpUMEHUMOCTH TeOpUr DHHIITEHA. DOHO-
HBl. Mogens [ebast.

24 . ®u3nYecKuil CMBICI SHTPONUHU. DHTpoNHs UJ. raza. CTaTUCTHYECKUI Xapak-
TEp BTOPOTO U TPETHEr0 HaYall TepMOAUHAMHUKU. OTpHULIATENbHBIE
TeMIepaTyphbl.

25.Cuitbl MeXMOJIEKYJISIPHOTO B3auMoieicTBUsA. lOHHAas M KOBaJIEHTHAs CBA3b.
Cuuel Ban-nep-Baansca. OcoOeHHOCTH B3aMMOJICHCTBHS B TBEPIBIX TeNIaX,
KUJKOCTSIX U ras3ax.

26.Da30BbIH Mepexo/1 U3 Ta3000pa3HOTO B KUJIKOE COCTOSHUE. M30TepMBbl peatb-
Horo ra3a. Kputuueckoe cocrosinue. HacollieHHbIN 11ap. 3aBUCUMOCTb TUIOT-
HOCTH HACBIIEHHOTO Mapa oT TeMreparypsl. [IpaBuno peruara. Kputnueckas
omanectennus. JIByxdaszusie cocrosiuus. [loeaenue nByxdasHoit cucTeMbl
npy U3MeHeHUU Temieparypsl (pu V=const). Temora da3zoBoro

npespaienus, ¢as. [lepexomast I pona.



27.Ypasuenne Knaneitpona-Knaysuyca. ®azoBas auarpamma. [Ipubmmkennoe
pemrenue ypaBHeHusa Knaneitpona—Kinaysuyca.

28.Ypasuenue Ban-nep-Baansca. OTKIIOHEHHE CBOMCTB ra30B OT U/CAJIbHBIX.
BupuansHoe ypaBHeHUE cOCTOsIHUSA. Y paBHeHUE Ban-nep-Baansca B Bupuaib-
HOM U ctangapTHO# dhopmax. M3oTepmbl ypaBHeHus Ban-nep-Baanbca. Meta-
craOuibHbIe cocTosiHUA. KpuTnueckue mapameTpbl, CpaBHEHUE C HKCIIEPUMEH-
TOM. 3aKOH COOTBETCTBEHHBIX COCTOSIHUI. BHYTpeHHs sHeprus raza Ban-aep-
Baanbca.

29.9¢dext xoynsi—Tomcona. [luddepentmanbuas u uaTerpasibHas GopMsl 3¢-
dexra Jxoyns—Tomcona. Dddekt Jxoyns—Tomcona B raze Bau-aep-
Baanbca. Temnepartypa uaBepcun. CxaTtue ra3oB. MeToasl OXJIaXKACHUS: TIPO-
TUBOTOYHOT'O OOMEHA TEIUIOM, aguadaTHyecKoro oxyuaxjaeHus. CBOMCTBA Be-
mectsa O3 0K’

30.IToBepxHOCTHOE HaTshKeHHE CBOOOAHAS MOBEPXHOCTHAS YHEPIrHsl. MexaHu3m
BO3HUKHOBEHUS IIOBEPXHOCTHOI'O HATSDKEHUSA. Y CIIOBUE PABHOBECHUS HA TPAHHU-
1€ ABYX JKMJKOCTEH, HAa TPAHULIE KUIKOCTh — TBEpO€e Teno. [laBienne non
VCKPUBJIEHHON NTOBEepXHOCTH. KanmmiuisipHble siBiieHus. 1loBepXxHOCTHO — ak-
THUBHBIE BELIECTBA.

31.Wcnapenue u KuneHue xxuakocty. Jlunamuueckoe paBHoBecue. Cucrema nap—
XKUIKOCTh. J{aBlieHHE HACBIIEHHBIX NapOB BOJIM3U MCKPUBIIEHHON MOBEPXHO-
ctu. Kunienue. Ileperperas xunakocts. [Iy3sippkoBas kamepa. [lepeoxnaxaeH-
Hb1i nap. Kamepa BunbscoHa.

32.CTpyKTypa KUJIKOCTEH. 3aBUCUMOCTh CBOMCTB KHIKOCTH OT CTPOEHUS MOJIe-
KyJa1. JKuKue KpucTayiel U uX BuAbl. CMEKTUKH, HEMATHKH, XOJIECTEPUKU — UX
CBOWCTBA U IPUMEHEHUE.

33.Cummetpus TBepabIx Ted. Och cUMMeETpHH n-To nopsiaka. [Imockocts cummeT-
pHUH, LIEHTP CUMMETPUU. 3€pKAIILHO-NIOBOPOTHAS OCh N-TO Nopsika. ToueuHble

IpyIIIbL. 3€PKaJbHBIE U30MEPBI.



34 Kpucramnn. pemerku. HeoOxoaumocTs nepuognueckoi cTpykTypsl. [Ipumu-
THUBHAs pElIeTKa, U HEOJJHO3HAYHOCTh BbIOOpa ee Oa3uca. TpaHcusimoHHas
cumMmetpus. [IpocTpaHcTBEHHBIE TPYIIBI. DIEMEHThl CHMMETPUU PEIIETKH.
Kpucramn. kmaccel. Kpuctammorpad. cuctemsr koopauaat. O003HaueHUS
aTOMHBIX TIOCKOCTEH, HApaBJICHUM.

35.ledheKThl KpUCTATUTMUECKUX PEIIETOK — TOUE€UHBIE 1e(PEKThI, TUCTOKAIUH.

36.MexaHuuyeckue cBOMCTBA TBEpAbIX Tel. Jegopmaruu, TeH30p aedopMmaiui,
yIpyrue HanpsoKeHUsl, BCECTOPOHHEE pacTshKeHue WK cxkatue. [lnactuueckas
nedopMarusi, TeKy4ecTb, MOJICKYJISIPHBIN MEXaHU3M IPOYHOCTH.

37.Buapl iporieccoB mepeHoca. Bpems penakcamnuu, TeIIOMpOBOAHOCT, TUhdy-
3Usl, BA3KOCTb.

38.XapaKkTeprucTUKNA MOJIEKYJISIPHOTO JIBIDKEHUS: TIoniepedHoe ceuenue. CpeaHsis
JUITMHA cBOOOAHOrO Ipodera. YacToTa CTOIKHOBEHHUM B MOJAEIN TBEPIBIX cdep.

39.I1poueccel nepenoca B razax. OO1iee ypaBHeHue nepeHoca. TemaonpoBoi-
HOCTb, BSI3KOCTh, camoauddy3ust. CBsizb MEKIY «K0dPDUITIEHTAMU TTIEPEHO-
cay.

40.Duznueckue SBICHUS B pa3peKeHHbIX ra3ax. Bakyym. Temonepenaya, aud-
by3us. TpeHue npu MabiX JaBICHUSX.

41.5Bnenus nepeHoca B TBepbiX Tenax. quddysus, TemmonpoBogHOCTh, BHEIII-
HSIS1 TETUIOMPOBOIHOCTb.

42 .SIBnenus nepeHoca B )KUAKOCTAX. Juddysusi, TEIIonpoBoIHOCTh, BI3KOCTb.

43.0T1anure CTaTUCTUYECKOTO METO/Ia OT TUHAMHUYECKOTO U TePMOIUHAMUYECKO-
ro.

44 MakpOCKONTMYECKOE U MUKPOCKOIIMYECKOE COCTOSHUA cucTeMbl. OnpeseneHue
CHCTEMBI, PABHOBECHOE COCTOSTHUE, CTATUCTHYECKUN aHCAMOITb CUCTEMBI, MHK-
pOKaHOHUYECKUI aHcaMOIIb. Dproaudeckas runoreza. CpeaHee mo ancamoOio.
CpenHee 1Mo BpeMeHHU.

45.BeposSTHOCTh MaKpOCOCTOSIHUSA. TepMoAMHaMU4YecKasi BEpOATHOCTh MaKpOCO-

CTOsSHHA.



46.Kanonuueckuit ancam6ib. Pactipenenenne ['n66ca. CkopocTHbIE (MMITYIIbC-
HBIC) ¥ SHEPTEeTUYECKIE MUKPOCOCTOsTHUS. OnpeeneHue KaHOHUYECKOTO aH-
cam0J1s1. Kanonndeckoe pacnpeaenenue (pacnpenenenue ['n66ca).
47.
INPUMEPHBIE TEMbI PEUTUHI'OBBIX KOHTPOJIBHBIX PABOT
IO OIITUKE

1. CBobGoaHoe sekTpoMarauTHoe nosie. Cucrema ypaBHeHud MakcBeria Juist
CBOOOJIHOT'O 3JIEKTPOMArHUTHOTO MOJIs. BbIBO ypaBHEHUS MIIOCKOM 3JIEKTPO-
MarHuTHOU BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBO).

2. WznydeHue 37€KTPOMArHUTHBIX BOJIH (IUI0b ['epiia, aTOMHBIN JIMHEWHBIN
ocIUISITOp). BBIBOJ ypaBHEHUS ChepUUIECKON FJIEKTPOMAarHUTHON BOJIHBI.
BonnoBas 30Ha, nuarpamma uznydeHus. CpeHss MOITHOCTh U3Ty4eHus (BbI-
BOT).

3. Ilkaa aneKTpoMarHuTHEIX BOH. CBeT, mpupoaa cBeTa. CBeTOBas BOJTHA!
YPaBHEHHE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKHU U CBOWCTBA.

4. 3axonsl reomerpuyeckor ontuku. [lpunnun depma. BeiBog 3ak0HOB reoMeT-
PUYECKON ONTUKM HA OCHOBE 3JIEKTPOMAarHUTHON TEOPUH CBETA.

5. CooTHolIEHNE aMIUIUTYJ] CBETOBBIX BOJH MPU OTPAKEHUU U TIPEIIOMIICHUH Ha
rpa”ulle pasaena AByx cpen. @opmyibl Openens (BbIBO, OOUTUM ciydail).

6. Ananmu3z hopmyn OpeHens 1Mo aMIuMTyaaM. SIBeHre MOJIHON TOJIPU3aIiK
CBETA IIPU OTPaXEHUU, 3aKOH bprocrepa. MexaHu3m noJiipu3aluy CBETa IIpU
OTPAKEHUU U NIPEJTOMIICHUH.

7. CooTHOLIEHUE aMIUIMTY NaJarolIei, OTPa)KEHHON U MPEJIOMIIEHHON CBETO-
BBIX BOJIH Ha TPAHMUIIEC pa3fena IByX Cpel IPU HOPMAJIBHOM M CKOJIB3SIIEM T1a-
JICHUU CBETA.

8. KonadhdummeHnTs! oTpaxkeHus 1 mperoMieHus cBera. ['paduyueckoe npencras-

nenue Gopmyn Openens. Ananus popmyn Openens o ¢azam.



9. TlomHoe BHYTpEHHEE OTpaKEHUE CBETA. AHATU3 MMOBEJACHUS OTPAKEHHON U
NPETOMJICHHOW CBETOBBIX BOJIH Ha ocHOBE (popmyn Dpenens. OnTuueckue
BOJIHOBO/IBI.

10.UnTepdepentius cBeta. Y cI0BUS BOSHUKHOBEHUS HHTEPPEPCHITMOHHON Kap-
TUHBI OT JIBYX JIEKTPOMAarHuTHBIX BOJH. CTPyKTypa UHTEP(HEPEHIIMOHHOTO
II0JIL OT IBYX TOYEYHBIX KOTE€PEHTHBIX HCTOYHUKOB.

11.BunumocTh UHTEPPEPEHITMOHHON KapTUHBI. 3aBUCUMOCTh HHTEP()EPEHIIMOH-
HOU KapTUHBI OT PACCTOSIHUSA MEXAY UCTOYHUKAMU U TIOJIOKECHMSI SKpaHa
HaOmoaenus (onbIT FOHra). 3aBUCMMOCTh UHTEPPEPEHIIMOHHON KapTUHBI OT
NPOTSKEHHOCTH UCTOYHUKA. [[pocTpaHCTBEHHAs! KOTEPEHTHOCTh U €€ XapaKTe-
PUCTHUKH.

12.3aBucumocts UHTEP(HEPEHIIMOHHON KAPTUHBI OT CTENEHN KBa3MMOHOXPOMa-
TUYHOCTH UCTOYHHMKA CBETAa. BpeMEHHas1 KOTEPEHTHOCTh U €€ XapaKTEPUCTUKH.

13.MeTob1 oCylIeCTBIEHUS HHTEP(EpeHINH (fesieHne GpOHTa BOJIHBI U JI€JIEHUE
aMIUTUTY/bI BOJIHBI). [1010CHI paBHOT'O HAKJIOHA U MTOJIOCHI PABHON TOJIIIUHBI.
Kosbna HerotoHa.

14. Iudpakuus ceera. [lpunuun I'rolirenca-®penens (BbiBoa). Meton 300 Ope-
Hens (BBIBO).

15.3aBucumoctb yncina 30H OpeHens oT paanyca OTBEPCTUS, OT B3aUMHOIO pac-
MOJIOKEHUS! UCTOYHUKA, TradparmMel U 3kpaHa HabmoaeHus. Judpakus Ppe-
HEJS Ha KPYIJIOM OTBEPCTHH UM IMCKE. 30HHAs TUIACTHHKA.

16. Audpaxmus Opaynrodepa Ha menu. Brusaue mmpuHb! menn Ha Judpaxiiu-
OHHYIO KapTHHY.

17. Teopust nudppakImOHHON PEMICTKH. AHAIHN3 pacTpeIeICHIS] MHTCHCUBHOCTH B
nudpakiMoHHON KapTuHe @payHrodepa oT 1uppakIMOHHON PEIIETKH.

18.Pacuer nudpakiiMOHHON KapTUHBI.

19.B3aumopeiicTBue cBeTa ¢ BemecTBoM. HopmalibHast 1 aHOMasbHast JUCTIEPCHSL.
DnekTpoHHas Teopus qucnepcuu. KoMriekcHOCTh moka3atess IpeoMIICHHUS.

®opmyia 3enbmeriepa (BBIBOA).



20. SIBneHue morIoNIeHHsI CBeTa BenecTBOM. 3akoH byrepa-JlamGepra. 3akon be-
pa. KoaddurmeHT nornomeHus cBerta.

21.TIpoxoskIeHue CBETa Yyepe3 ONTHIECKH HeOJHOPOAHYI0 cpeny. PaccesHue cBe-
Ta. 3akoH Panes (BriBox). [lonsipuzanust pacCcessHHOTO CBETA.

22.BpaiiieHue MmI0CKOCTH TOJISPU3AIUN CBETa ONTHYSCKH aKTUBHBIM BEIIIECTBOM.
3akoH buo (BpamarenbHas aucnepcusi). Teopus BpalaTeaIbHOM TUCIIEPCU.

23.TIpoxok/IeHue CBETa Yepe3 aHU30TPOITHbIE Cpeibl. SIBIeHNE JBOMHOTO JTy4e-
npesnomieHue. OCHOBBI KpUCTAUIOONTUKU. CTPYKTYypa MI0CKON MOHOXpOMa-
TAYECKOU BOJIHBI B AHU30TPOITHOM Cpelie.

24. Teopus aBoitHOTO TydenpenomiieHus (3akoH @penens, BeiBox). [IpaBuia pac-
yeTa MOJI0KEeHUS U HallpaBieHus: (PPOHTA BOJIHBI HA OCHOBE MpUHIIHMa [ 1oii-
TeHca JUIsl aHU30TPOITHOM CPEJIbI.

25.HckyccTBenHas anu3otponusi: nerporpadus, adpdext Keppa, radpdext Korron-
MyTtoHa.

26.PaBHOBECHOE TEIUIOBOE M3NTydeHHe. 3akoH Kupxroda. AGCOIIOTHO YepHOE Te-
J710. 3aBUCUMOCTb MCITyCKaTeIbHON CIOCOOHOCTH a0COJIIOTHO YEPHOI'O TeJla OT
JIuHBI BoJIHBL. 3akoH Ctedana-bonbiMana. 3akoH cmenienus Buna (penome-
HOJIOTHYECKasi TEpPMOJMHAMUKA TETUIOBOTO U3TyUCHUS).

27.PaBHOBecHOE TeruioBoe usnydenue. @opmyna Panes-/[xunca, «ynbrpaduorne-
ToBas karactpoda». @opmyna uznyuenus [lnanka.

28.KBanTOBbBIC CBOMCTBA cBeTa. BHemHMi u BHyTpeHHUH (HOoTOA(D(PEKTHI. 3aKOHbI
CroneroBa. HemocTaTku Ki1acCHUYECKON TEOPHUM U3TyYEHHMS. Y paBHEHHE DWH-

mTeiHa 115 hororddexra.

MMPUMEPHBIV MEPEYEHDB YK3AMEHAIIMOHHBIX BOITPOCOB

1. KuneMmarnueckue XapakTEpUCTUKH MaTepUadbHONM TOUYKU. CKOpOCTH,

yckopeHnne. HopManbHOe, KacaTelnpHOE M MOJHOE yckopeHue. CBs3p MEXKIy HUMH

(BBIBOM).



2. Kunemarnueckre ypaBHEHHs] paBHOIIEPEMEHHOTO U PABHOMEPHOTO Mpsi-
MOJIMHEUHBIX ABUKEHUU (BBIBOI).

3. PenstuBucTcKHEe mMpeoOpa3oBaHUs CKOpOCTEH (BBIBOJ Ha OCHOBAHHUHU
npeoOpa3zoBanus JIopeHia).

4, IIpeo6pazoBanus ['amunes. IlpeobpasoBanust Jlopenma. Cnenctue u3
npeoOpazoBanuii JlopeHiia: OTHOCUTEILHOCTh OJJHOBPEMEHHOCTH COOBITUI (BBIBO/T)

d. [IpeobpazoBanus ["ammnes. IIpeobpasosanus Jlopenmna. CrnencrBue u3
npeoOpazoBanuii JIopeH1a: OTHOCUTENLHOCTh JJIUTEILHOCTH COOBITUM (BBIBOJ).

6. [IpeobpazoBanus ['anunes. IlpeoOpazoanust Jlopenuna. Cnenctue u3
npeodpazoBanuii JIopeH11a: OTHOCUTENBHOCTD pa3MepoB U (GOPMBI Tell (BBIBO).

7. CBoOomHOe W HECBOOOJHOE JIBIJKEHHE MaTepuaabHOM Touku. TpaekTo-
pus IBMO>KEHUS TeJla B OJHOPOHOM CHUJIOBOM TOJIE€ TATOTEHUS (BBIBOJ).

8. JIBIDKeHHME Te TIepEeMEeHHON Macchl. YpaBHEeHHE Memepckoro (BBIBO).
®opmyna [{uoakoBCKOro (BBIBON).

9. Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocren. 3 KOCMHYECKast CKO-
pocTh. TpaeKTOpHUM IBHKEHUSI TEJl, 00JIaJAr0IINX JAHHBIMU CKOPOCTSIMH.

10. PaGorta. MommuocTs. DHeprus. Kunetndeckast sneprus (Boion). [loten-
1uaabHbIe cuibl. [loTeHIIMaNbHAS SHEPTUS CUJT YIIPYTOCTH (BBIBO).

11. Tlorenumaneubie cuibl. [loTennuanbuas sHeprus. CBsi3b MOTEHIMATb-
HOM CHWJIBI C OTEHIIMAILHOM SHepruei (BeiBoa). I'paauenT. 3aKOH COXpaHEeHUs DHEP-
MU B MEXAHUKE (BBIBO).

12. 3akonsl Kemnepa. Pacuer cwibl B3ammopaeicTBus Mexay CoiHIEM U
MJIaHETON COJTHEUHOUM CUCTEMBI (BBIBO). 3aKOH BCEMUPHOT'O TATOTEHUS.

13. Kakme konebaHusi Ha3bIBAIOTCS rapMoHnueckumu? Kunemarnueckoe
ypaBHEHHE TapMOHHMUYECKUX KoJyieOaHuil. CKOpOCTh. YCKOPEHUE W CHUJIbI MPHU TapMo-
HUYeCKuX Kosiebanusx. [lomyduTs GpopMyity MoaHOM IHEPTUU TAPMOHHYECKUX KOJIe-
OaHwMiA.

14. Tlox nmeWcTBHEM KakKMX CHJI COBEPIIAIOTCS 3aTyXalollue KoJjieOaHus?

HuddepennnanbHoe ypaBHEHHE 3aTyXamoIIux KosebaHuil u ero pemenue. [lexpe-



MEHT, JIorapu(QMHUUECKUid JEKpeMEeHT U KodPuimeHT 3aryxanusa. Ux duznueckuii
CMBICJ ¥ €IUHUILIBI U3BMEPECHUSI.

15.  /laTh moOHATHUS MOMEHTA CUJIbl 1 MOMEHTA UMITYJIhCa MEXaHUYECKON CH-
CTEMbl OTHOCUTEIBHO OCH M TOUKM (Hayasia). BeiBecTu ypaBHEHHME MOMEHTOB MeXa-
HUYECKON CHUCTEMbl OTHOCHUTENIbHO TOUKU. ChopMyaupoBaTh U 3alHUCaTh 3aKOH CO-
XpaHEHUs1 MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO TOUKHU U OCH.

16. Yto Ha3wiBaeTcs (uszmueckuM MasaTHUkoM? Matemaruueckum? Ilomy-
YUTE NEPUOJIbI UX KoJebaHuil. YTo Takoe mpuBeeHHAs JJIMHA (PU3NYECKOTO MasITHU-
ka? B ueM cyTh 00paTUMOCTH TOYKH MPUBECA U TOUKU KadaHUs?

17. Tlom pelicTBMEM KakMX CHJI MPOUCXOASAT BBIHYXIEHHBIE KoOJieOaHUs?
Kaxkue BeIHY»XIeHHBIE KOJI€OaHMS HAa3bIBAIOTCSl YCTAHOBUBIIUMHUCS? BhiBenure 3aBu-
CUMOCTb aMIUIUTY/Ibl TAKUX KOJEOAHUU OT BBIHYXJAIOIIEH yacToThl. UTO Takoe pe-
3oHaHc? [lonyunTte pe3oHaHCHYIO 4acToTy. Buj pe30HaHCHBIX KPUBBIX JJIS pa3iiny-
HBIX 3HaUYEHUN Kod(hPUIIeHTa 3aTyXaHuU4.

18. Kakwue ocu Ha3piBaroTCst cBOOOAHBIMU? UTo Takoe rupockon? Kakoit ru-
pockon HazbiBaeTcsa cBoOoaHbIM? [losicHuTe cyTh rupockonudeckoro s¢dexra. Ko-
r7a BO3HUKAET Mpereccus rupockomna? BeiBeaute GopMyny A BEIYUCICHUS YIJIO-
BOM CKOPOCTH TPEIECCHH OCH THpocKoma (1oiel). MeToapl pacCMOTPEHHS] CUCTEM
MHOTMX 4acTull. MoOJIEKyJibl, aTOMbI, Macca aTOMOB U MOJIEKYJI. ATOMHasl €IMHHIA
Macchel. KonnuectBo BemecTBa (Mojb). Unueno ABoraapo, MoJisipHas Macca.

19. TepMmoamHamMu4ecKuid METOJ M3YYECHHsS CHUCTEM MHOTHX vacTull Hyme-
BOE, MIEPBOE, BTOPOE, TPEThE Hayana TEPMOJAUHAMUKHU.

20. TepMoauHaMHYECKHUE COCTOSHUSI: paBHOBECHOE W HepaBHOBecHoe. [Ipo-
1IeCC paBHOBECHBIN (00paTUMBIi), HEpaBHOBECHBIN. [[uKIMuecKuii.

21. VYpaBHeHue cocTtosiHUS. Mojienb UaeaqbHOro raza. Y paBHEHHUE COCTOS-
HUS uaeanbHOro ra3a. M3onpoueccsl. 3akoH [lansToHa. 3-H ABOraapo.

22. BHyTpeHHsSl JHEPTHUS CUCTEMbI — (DYHKITUS COCTOSHUS.

23. Temnota u pabota kak (yHKIus npoiiecca. [leppoe Hauano TepMoauHa-

MHKU.



24. TemnnoeMKOCTh: MOJISIpHAs, yaenbHasl, 00beMHas. YpaBHeHue Maiiepa.

25. Tlomurponuyeckuit mporecc. YpaBHEHUENE MOJUTPOIBI. M3ompoiiecchl.
Anuabatuueckuit ip. Yp-e Ilyaccona.

26. Pabota mpu monuTPONUYECKOM U MPH U30IIPOIIECCaX.

27. DHTponus UaeaIbHOTO rasa.

28. wuxnouueckue mpouecchl. TermoBas MammHa. Koadduiment aerctBus
terioBor MamnHbl. KITJI naeansnoi TeroBor mamunsl. [ukin Kapho.

29. 1l mauano repmoauHamuku. @opmynupoBka KenbBuHa u hopmynupoBka
Knaysnyca. IX 3KkBUBaJIEHTHOCTb.

30. TepmomuHaMuyecKkas mIKajia TeMIepaTyp.

31. lll-e Hayamo TepMOAMHAMUKH.

32. JlaieHue MOJIEKYJ Ha CTEHKY cocyaa. OCHOBHOE ypaBHEHHUE KUHETHYE-
CKOW TEOpHUH ra3oB.

33. ITlonsitue TemriepaTypbl B KHHETHYECKON Teopuu razoB. CpenHss sHEp-
rusi MoJsiekyi. IlocTynarenbHble, BpaliaTelibHbIEe U KOJeOaTeIbHbIE CTETIEHU CBOOO-
TTBI.

34. bpoyHOBCKOE ABM)KEHHUE.

35. Pacmpenenenune MakcBena. JIBa mojaxona K M3y4EHHIO pacIipeieiIcHuUs
Makcgemna. [ImoTHOCTE cocTosiHui. Pacnipenenenne MakcBeiuia mo MOIyJt0 CKOPO-
ctu. Cpennsia apudmMeTrdecKkasi, CpeHsiss KBaApaTuiyHas U HauboJsiee BEpOsATHAS CKO-
POCTH MOJIEKYJI.

36. Pacmpenenenne bompnmana. He3aBHCHMOCTH IIOTHOCTH BEPOSTHOCTH,
KOOpJMHAT U CKOpocTeu 4actuibl. Pacnpenenenue bosbinmMana. bapomerpuueckas
dbopmyna. ATmocdepa raHerT.

37. PacmpeneneHue 3HEpruu Mo cTeneHsM cBoOo bl (Teopema bosbiiMana o
paBHOpacnpeeneHun). Yucio creneneit cBo00bI. Beruncnenue cpenneil BETMYUHBI,
OTHOCSAIIEHCS K OJTHOM cTereHn cBo00 b (Teopema bonbiimana).

38. Pacmpeaenenue 3Hepruu no creneHsMm cBoOoabl. Teopema bonbiiMana o

paBHOpPACIIPEICIICHUH.



39. Teopus TEemI0EeMKOCTH HUJEANbHBIX Tra30B. PacxoxaeHne TEOpHH C IKC-
MIEPUMEHTOM.

40. TemnoeMkocTh TBepabIX Ted. 3akoH iononra u Iltu. Temmneparypnas
3aBUCUMOCTB TEIJIOEMKOCTH TBEPIBIX TeJl. TeopHs TEIIOEMKOCTH DUHIITENHA. Tem-
nepaTtypa DuiHIITeHa. [ paHna npuMeHuMocTr Teopun DWiHIITEHA. POHOHBI. MoO-
nenb [lebast.

41. O®usnyecKuil CMBICT SHTPONMHMH. DHTpomnus M. raza. CTaTUCTUYECKHM
XapakTep BTOPOTO U TPEThEro Hayald TEPMOAUHAMUKHU. OTpULATEIbHBIE TEMIIEPATY-
pBI.

42. Cunbl MEXMOJEKYIIPHOTO B3auMOJEUCTBUsA. VOHHAs W KOBaJleHTHAs
cBs3b. Cuibl Ban-nep-Baanbca. OcoOeHHOCTH B3aUMOJICHCTBUSL B TBEPABIX Telax,
KUAKOCTSIX U razax.

43. ®da3oBblil Mepexoa U3 raz3o00pa3HOro B XKHJKOE cocTosHue. M30Tepmbl
peanbHOro rasa. Kputuueckoe cocrossaue. HacbleHHsli map. 3aBUCUMOCTD IIJIOTHO-
CTH HACBIIIEHHOTrO Mapa oT temmeparypsl. [IpaBuno peraara. Kputndeckas onanec-
nenius. JIByxdasznsie cocrosinud. [loBenenue nByxga3Hoi cUCTEMbI TPU NU3MEHEHUU
Temrneparypsl (mpu V=const). Temnora ¢azoBoro npespainienus, ¢as. [lepexoant |
pona.

44, VYpasuenue Knaneipona-Knaysuyca. dazoBas aumarpamma. IlpuGmnu-
KEHHOe penienue ypaBHeHus Kmaneiipona—Kiaysuyca.

45. VYpasuenue Ban-nep-Baanbca. OTKI0HEHHWE CBOMCTB Ta30B OT HjCaTb-
HbIX. BupunaneHoe ypaBHEHHE cOCTOsIHMS. YpaBHeHHEe BaH-nep-Baanbca B BupHaiib-
HOW W cTaHaapTHOM (opmax. M3otepmbl ypaBHeHus Ban-nep-Baanbca. Metacta-
OounbHBIe cocTosiHUA. KpuTnueckue napaMeTpbl, CpPaBHEHUE C SKCTIEPUMEHTOM. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUM. BHYTpeHHsAs sHeprus raza Ban-nep-Baabca.

46. DOddext Jxoyns—Tomcona. [luddepennmanpHas u uaTerpagbHas Gop-
Mbl dddexra Jxoymsi—Tomcona. Dddexr [xoyns—Tomcona B raze Ban-nmep-

Baanbsca. Temneparypa unBepcuu. Cxxkatue razoB. MeToibl OXJIaXICHUS: TPOTUBO-



TOYHOTO OOMEHA TeIIoM, afuadaTuyeckoro oxiaxaeHus. CBoiicTBa BemiecTBa BOIU-
3u 0KO.

47. IloBepxHocTHOe HaTspkeHHEe CBOOOIHAs NMOBEPXHOCTHas »Heprus. Me-
XaHW3M BO3HUKHOBEHUS ITOBEPXHOCTHOTO HATSKEHUSA. Y CJIOBHE PABHOBECHS Ha Ipa-
HULE JIBYX XUAKOCTEH, HA TPaHUIIEC XUIAKOCTb — TBEpAOE Teo. JlaBiieHne mox Mc-
KpPUBJIICHHON noBepxHOCTU. KanumapHele sBiaeHus. 1I0BEpXHOCTHO — aKTUBHBIE Be-
LIECTBA.

48. Vcnapenue u KMIEHHE KUAKOCTU. JJuHamMuueckoe paBHoBecue. Crucrema
Map—KUJIKOCTh. JaBlieHHe HACBIIIEHHBIX NapoB BOJM3U HCKPHUBJICHHOW MOBEPXHO-
ctu. Kunenue. Ileperperas xuakocts. Ily3sippkoBas kamepa. [lepeoxmnakneHHbIN
nap. Kamepa BunscoHa.

49. CrpykTypa XKUAKOCTEH. 3aBUCUMOCTh CBOMCTB JKHIKOCTH OT CTPOCHHUS
MOJIEKYJI. JKHuKue KpucTauibl U X BUABI. CMEKTHKH, HEMAaTHKH, XOJIECTEPUKH — UX
CBOMCTBA U IPUMEHEHUE.

50. Cummerpusa tBepabix Ten. Ocb cUMMETpUH n-To mopsaka. [lmockocTs
CUMMETPHUH, LEHTP CUMMETPUU. 3€PKAIBHO-IIOBOPOTHAS OCh N-ro nopsnaka. Todeu-
HBIE TPYIIIBL. 3€pKalbHbIE H30MEPHI.

51. Kpucramn. pemerkn. HeoOXoIuMOCTh MEPUOIUYECKON CTPYKTYPHI.
[IpumuTHBHAS pelieTka, U HEOJHO3HAYHOCTh BbIOOpa ee Oasuca. TpaHCIsSIUOHHAs
cuMmMmeTpus. [IpocTpaHCTBEHHbIE TpyNmbl. DJIEMEHTHl CUMMETPUM pemeTka. Kpu-
ctayu1. knaccel. Kpucramiorpag. cucremsl koopauHat. O003Hau€HUsI aTOMHBIX I1JIOC-
KOCTEM, HAIIPABJICHU.

52. JledekTbl KPUCTAUIMYECKUX PEIIETOK — TOYEUHbIE NEePEKThI, TUCIOKa-
107078

53. Mexanuueckue cBorcTBa TBepAbIX Ten. Jedopmanuu, Tenzop aedopma-
LMY, YIIPYTHE HANPSIKEHUs, BCECTOPOHHEE pacTshkeHue wiM cxkarue. [lmactrueckas
nepopmarus, TeKy4ecTb, MOJIEKYJISIPHBII MEXaHU3M IPOYHOCTH.

54. Bunael mpoiieccoB mepeHoca. Bpemsi penakcaruu, TEMIONPOBOIHOCTD,

g ¢y3usi, BI3KOCTb.



55.  XapakKTEepUCTHUKH MOJIEKYJSIPHOTO JBWKEHUS: IOINEPEYHOE CEUYCHHE.
Cpennsis jymmHa cBOoOOAHOTO Tpobera. YacToTa CTONKHOBEHWN B MOJEIHM TBEPIIBIX
cdep.

56. IIpomeccol mepeHoca B razax. Obmiee ypaBHeHHE TIepeHoca. Teriomnpo-
BOJHOCTD, BSI3KOCTb, caMoau(dy3us. CBsi3b MEXIY «KOd(PPUIIHEHTAMU TIEPEHOCAY.

S7. @usnueckue SBICHUS B pa3pekeHHbIX razax. Bakyym. Temnonepenaua,
g ¢ysus. Tpenue npu ManbIx JaBICHUAX.

58. SBnenms mepeHoca B TBepAbIX Tenax. Juddysus, TemmonpoBOIHOCTD,
BHEILIHAS TETUIONPOBOJHOCTb.

59. SBnenms mepenoca B xuakocTax. JAuddysus, TemnonpoBogHOCTD, BsI3-
KOCTBb.

60. Orauune CTaTUCTHYECKOTO METO/a OT JMHAMHYECKOTO U TePMOIUHAMU-
YECKOTO.

61. Makpockonuyeckoe U MHUKPOCKOIMYECKOE COCTOSIHMSI cucTembl. Ompe-
JICJICHHE CUCTEMBbI, PABHOBECHOE COCTOSIHHE, CTATHUCTUYECKH aHCaMOJIb CHUCTEMBI,
MUKpPOKaHOHHWYECKUN aHcamOib. Dproaudeckas runote3a. CpenHee Mo aHcaMOIo.
CpenHee o BpeMeHMU.

62. BepostHOCTE MakpococTosiHMs. TepMmMoauHamMuueckass BEpOSTHOCTb
MaKpOCOCTOSIHHUSI.

63. Kanonwueckuii ancam6sb. Pacnpenenenune ['m66ca. CkopocTHBIC (MM-
MyJbCHBIE) U DHEPreTUYECKUE MHUKPOCOCTOsIHUSA. OnpeneneHne KaHOHMYECKOTo aH-
cam0Ois1. Kanonuueckoe pacnpezaenenue (pacnpenenenue ['n6oca).

64. CBoOomHoe 3neKkTpoMarHuTHoe mosie. CucteMa ypaBHeHU Makcseiia
U1 CBOOOJHOTO 3JIEKTPOMAarHUTHOTO MoJis. BBIBOJ ypaBHEHUS IIJIOCKOM 3JIEKTPO-
MarHUTHOU BOJHBI. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH (BBIBO).

65. H3znydeHue dJIEKTPOMArHUTHBIX BOJH (IUIIONG ['epiia, aTOMHBIN JTWHEH-
HBIM ocuWuIsTOp). BBIBOm ypaBHeHUS chHEepUUYECKON IIIEKTPOMArHUTHOW BOJIHBI.

BonnoBas 30Ha, nuarpamma usnydenusi. CpeiHssi MOLITHOCTb U3Ty4eHus (BbIBOJ).



66. Illxama snekTpomarHUTHBIX BOJH. CBeT, mpupoaa ceera. CBeToBast BOJI-
Ha: YPaBHEHUE CBETOBOM BOJIHBI, €€ XapPAKTEPUCTUKHU U CBOMCTBA.

67. 3axonnl reoMmerpuueckoil ontuku. [lpunnun depma. BoiBoj 3akoHOB
reOMETPUUYECKOM ONTUKU HAa OCHOBE 3JIEKTPOMAarHUTHON TEOPHH CBETA.

68. CooTHolIEHUE aMIUTUTYJ] CBETOBBIX BOJIH MPU OTPAXKEHUU U MPEJIOMIIe-
HUU Ha TpaHule pazzaena 1syx cpen. opmynsl @penens (BbIBOI, 00U ciryyait).

69. Anamu3 ¢opmyn DPpeHens Mo aMIUIUTyIaM. SIBJieHHWe TOJHOW MOJISIPH-
3allMM CBETa MpHU OTPaKEHUH, 3aKOH bproctepa. MexaHu3Mm MoJsipu3aluy CBETa MpH
OTpPaXCHUU U TPETIOMIICHUH.

70. CooTHOIICHHE aMIUIUTY] MaJalolied, OTPAXCHHOW M MPETOMIICHHOU
CBETOBBIX BOJIH Ha TPaHUIIEC pa3jieia ABYX Cpell P HOPMaJIbHOM U CKOJIB3SILIEM I1a-
JICHUH CBETA.

71.  KondduimeHtsl oTpakeHus U npeiaomiieHus ceeta. ['padudeckoe mpen-
craBieHue popmyn Openenst. Ananuz popmyn Openens no dazam.

72. TlomHoe BHYTpeHHEE OTpaKeHUE CBETa. AHAIIU3 MOBEACHUS OTPAXKECHHOU
U MIPEJIOMJIEHHOM CBETOBBIX BOJH Ha ocHOBe ¢opmyn Dpenens. Onruueckre BOIHO-
BOJIBI.

73. Uutepdepenuus cBera. YCIOBHs BO3ZHUKHOBEHUS! WHTEPGhEPEHIIMOHHON
KapTHHBI OT ABYX 3JEKTPOMArHUTHbIX BOJH. CTpyKTypa MHTEp(HEPEHIIMOHHOTO OIS
OT JIBYX TOUYEYHBIX KOT€PEHTHBIX HCTOYHUKOB.

74. BuauMocTh MHTEPPEPEHIIMOHHON KapTHUHBI. 3aBUCUMOCThH HHTEp(epeH-
[IMOHHON KapTHHBI OT PACCTOSHUS MEXIy HCTOYHMKAMH W TIOJOXEHHs JKpaHa
HabmoaeHus (onbIT FOHTA). 3aBUCHMOCTH MHTEP(PEPEHIIMOHHON KApTUHBI OT MPOTSI-
’KEHHOCTH UCTOUYHMKA. [IpocTpaHCTBEeHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.

75.  3aBUCUMOCTb HUHTEP(HEPEHIIMOHHOM KApTHUHBI OT CTENEHU KBAa3UMOHO-
XpOMaTHYHOCTH UCTOYHHUKA CBeTa. BpeMeHHast KOTepEeHTHOCTh U €€ XapaKTePUCTHKHU.

76. Metonpl ocymiecTBiaeHus: uHTepdepeHiuu (neneHne (GpoHTa BOJHBI U
JIeJIeHe aMIUIATY bl BOJHBI). [10J0Ck paBHOTO HAKJIOHA ¥ MOJIOCHI PaBHOW TOJIIIH-

Bbe1. Konbiia HeroToHa.



/7. Hudpaxmus ceera. [Ipunuun [toiirenca-®Openens (BbiBoa). Metoa 30H
®penHens (BIBOA).

78. 3aBucuMocCTh ymcia 30H OpeHens oT pajuyca OTBEpCTHs, OT B3aUMHOTO
pacmojoXeHUs] UCTOYHUKA, nuadparMel U 9kpaHa HaOmoaenus. Judpakuus Opene-
JIsl HA KPYTJIOM OTBEPCTUU U AUCKE. 30HHAs MIJIaCTHHKA.

79.  Hudpaxuus dpayHrodepa Ha mend. BiusHue mUpUHBI IS HA JTU-
(paKIMOHHYIO KapTUHY.

80. Teopusa audppakMOHHOW pelIeTKH. AHAIU3 paclpeeeHus] UHTEHCUB-
HOCTH B TU(PpakuuoHHON KapTuHe PpayHrodepa oT AUPPpaKiIUOHHON pEIIETKH.

81. Pacuer nudpakuroOHHON KapTHHEI.

82. BsaumopeiicTBue cBeTa ¢ BemiectBoM. HopmanbHas U aHoMasibHasi JAHC-
nepcusi. DNEKTPOHHAsT TeopHs aucrepcud. KOMIIEKCHOCTh MOKa3aress MpenomIe-
Hus. ®opmyia 3eapMeiiepa (BBIBO).

83. SIBnenwue morjiolieHusi cBeTa BemiecTBOM. 3akoH byrepa-JlambGepra. 3a-
koH bepa. Koadduiuent normnomieHus ceera.

84. IlpoxokaeHHe cBeTa 4epe3 ONTHYECKH HEOTHOPOJHYIO cpeny. Pacces-
Hue cBeTa. 3akoH Panes (BoiBox). [lonsipuzaius pacCessHHOTO CBETa.

85. Bparmienue miocKOCTH MOISpU3AIUU CBETa ONTUYECKH aKTUBHBIM BeIlle-
cTBOM. 3akoH buo (BpamiarenbHas gucnepcus). Teopust BpamlaTeabHON UCIIEPCHH.

86. IIpoxoxmeHue cBeTa 4yepe3 aHW3OTPOMHBIE Cpebl. SIBIEHUE TBOWHOTO
nyuernpenomiienue. OCHOBBI KpUCTAIOONTUKH. CTPYKTypa MIOCKONH MOHOXpOMATH-
YECKOM BOJIHBI B AHU30TPOITHOM CpeETE.

87. Teopusa nBoiiHoro sydenpesnomieHus (3akon dpenens, BbiBOj). [IpaBu-
Jla pacyeTra IMOJIOKEeHUS W HampaBieHHs ()POHTA BOJIHBI HA OCHOBE MpHHIMMNA [ foii-
reHca JJisi aHU30TPOIHON CPeJibl.

88. HckyccrBennas anumzorporums: nerporpadus, sddext Keppa, addekr
Korron-MyToHa.

89. PaBHoBecHoe TemioBoe mM3nydeHue. 3akoH Kupxroda. AGCONIOTHO Yep-

HOE TeJI0. 3aBHCUMOCTD HCHYCKaTCHBHOﬁ CIIocoOHOCTH a0COIIOTHO YCpHOIO TCJIa OT



bl BOJHBL. 3akoH Credana-bonbinmana. 3akon cmemienns Buna (penHomenoo-
TUYECKast TEPMOIMHAMUKA TETUIOBOTO U3ITyUICHHS ).

90. PamHoBecHoe TeruioBoe m3nyuenue. dopmyna Panes-/[xuHca, «ynbpTpa-
¢uoneroBas karactpoda». ®opmyna nznyuenus [Inanka.

91. KgsanrtoBbIC CcBOMCTBa cBeTa. BHeminuit u BHyTpeHHHH (POTOAD(EKTHI.
3akonsl CtoneroBa. HemocTaTku KiacCHYECKOW TEOpUM HU3IydeHHUs. YpaBHEHUE

OunmTeiina g Gotorddexra

le/IHIIl/IH COCTABJIEHHS IK3aMeHALITMOHHOTI0 OMJIeTa

buner Bxirouaet Tpu BOIpoca, o OJHOMY M3 OCHOBHBIX pa3feioB MpenojaBa-
€MOH TUCIUIUIMHBI, YTO MO3BOJISIET MAaKCHMAaJIbHO MOJHO OILICHHUTh OCTATOYHBIC 3HA-
HUS CTYJICHTA.

Kputepun onieHKH K 3K3aMEHY: «OTJIIMYHO» - OTBET HA BCE TPU BONIPOCA U OJVH
JIOTIOJTHUTEIILHBIM;

«XOpOLIO» - OTBET HA JIBA BOMPOCA U OJIMH JOTOJIHUTEIbHBIM;

«YHOBJICTBOPHUTCIBHO» - OTBCT Ha OJHWH BOIIPOC U OJJHNH I[OHOJIHI/ITGJIBHblﬁ;



