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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 I CTYJAECHTOB, 00yJarOIMUXCs
o HanpasieHuto noarotoBku 05.03.01 I'eonorus, npoduins «I'eonorus», B COOTBET-
CTBUM C TPEOOBAHUSIMHU OOpPA30BATEIBHOIO CTAHJAPTa, CAMOCTOSTENILHO YCTaHABIIU-
Baemoro JIBOVY. HucuumimnHa «®u3nka» BXOJUT B BapHATHBHYIO 4YacTh OJyioka 1

JlucuuriuHel (Moyn) yaeOHoro miana (naaexe b1.65.11).

OO6mrast TpyT0€MKOCTh JUCITUTUIMHBI COCTABISICT 6 3a4eTHBIX eauHuIl, 216 ga-
COB. YueOHbIM IUIAHOM TPEAYCMOTPEHBbI: 54 yaca JeKuuii, 54 4acoB MPaKTHUYECKUX
3aHATHH, J1abopaTopHbIX 36, 72 yaca caMOCTOSATEIbHON paboThl, BKJIIOYast 27/ 4acoB
Ha TTOJATOTOBKY K dK3aMeHy. JIUCIUIIIMHA peau3yeTcs BO 2-M U 3-M CEMECTpax.

[lenb OCBOGHUS JUCIHMILTUHBI — 3TO CPOPMHUPOBATH Yy CTYACHTA MPE/ICTABICHUE
00 OCHOBHBIX pa3zzeniax (M3UKH, MPUBUTH HABBIKK SKCIEPUMEHTAIBHOTO HCCIIEI0Ba-
HUS T€X WM WHBIX (PU3UYECKHX SIBJICHUH M TIPOIIECCOB, HAYYUTh paboTaTh ¢ M3MEPHU-
TEIbHBIMU TTPUOOPAMU U COBPEMEHHBIM KCIIEPUMEHTAILHBIM 00OopyaoBanueM. Llensb
M3YyUYeHHUS paszjiena «o0uied GUu3ukm», COCTOUT B TOM, UTOOBI MPEJICTaBUThH (pu3nye-
CKYIO TEOPHIO TOTO WJIM MHOTO SIBJICHUS, KaKk 000011eHre HAOMI0IeHUH, )KU3HEHHOTO
OTbITA M SKCIEPUMEHTA, U TIPEJICTABUTH 3Ty TEOPUIO B BUJIE MATEMATUYECKON CBS3H
MEXIy (PU3NIECKUMH XapaKTEPUCTHKAMU 3TOTO SBJCHUS, CIIOCOOCTBYIOMmEro (op-

MHUPOBAHHTIO eCTeCTBeHHO-HaquOﬁ KapTHHBI MHpPaA.

JIJIsE YCIEIIHOTO M3y4YeHUsT TUCIUILUIMHBI Y 00ydJaronuXxcs A0/DKHBI OBbITh da-
CTHYHO C(POPMHUPOBAHBI AIIEMEHTHI CIICAYIONTUX MTPEIBAPUTEIIEHBIX KOMIICTCHITHIA:

[IK-2 — cmocoOHOCTh  CaMOCTOSITENTBHO — MOJYyYaTh  T€OJIOTHUYECKYIO
WH(POPMAIINIO, UCTIOIH30BaTh B HAYYHO-UCCIICOBATEILCKON NIEATEIPHOCTH HABBIKH
MOJIEBBIX W JIAOOPATOPHBIX T'€OJOTHYECKMX HCCICIOBaHUN (B COOTBETCTBUU C
HaIPaBJICHHOCTHIO (TTpoduIeM) MOATOTOBKH);

[IK-3 — cmocoOHOCTBI0O B COCTaBE HAYYHO-HCCIENIOBATEIHCKOTO KOJJIEKTUBA

Y4aCTBOBATb B MHTCPIIPETALIUU re0JI0rn4eCcKOmn I/IH(bOpMaHI/II/I, COCTaBJICHHUHN OTYECTOB,



pedepartoB, Oubnmorpaduii MO TeMAaTHKE HAYYHBIX HCCIEAOBAHWM, B TOJITOTOBKE
myOIMKaIui;

[Inanupyembie pe3yabTaThl O0OYUYECHHS 0 JaHHOW JUCHUIUIMHE (3HAHUS, yMe-
HUS, BJIQJICHUS), COOTHECEHHBIE C INIAHUPYEMBIMU pe3yJIbTaTaMUd OCBOCHHS 00pa3o-
BaTEJIbHOW MPOrpamMMBbl, XapaKTEPU3YIOT 3Tanbl (POPMUPOBAHUS CIEAYIONIUX KOMIIE-
TESHIINH:

Koa n dopmyiupoBka
A M (popmyHp Jtanbl OPMUPOBAHNUS KOMIIETEHIMU

KOMIIETCHIIH
OIIK-3, 3Haer CYIIHOCTH M 3a1a4ll MATEMATHKH U €CTECTBEHHBIX HAyK
CIIOCOOHOCTH HCIIOJIB30BATH Vaeer WCTIOJIB30BaTh MOMYYEHHBIC 3HAHUS B 00J1aCTH MaTEMaTHKHU H
B IPO(ECCHOHAIBHOM JIesi- €CTECTBEHHBIX HAYK

TEIIBHOCTH 0a30BbIC 3HAHUS

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

HayK
IK-7 - (dbyHIaMeHTaIbHbIe pa3ienbl (PU3UKUA, XUMHH, SKOJIOTHH, HH-
CIIOCOOHOCTB MCIIOIB30BaTh | 3HAET (OpMaIMOHHBIX TEXHOJOT U ISl pEIICHUS MPAKTHYECKUX
3HaHUS PyHIaAMEHTAIBHBIX 3a7a4 B 00JIaCTH FE€OJIOTHH.

pasnenoB pU3NKU, XUMHH, [TpumeHATH QyHIaMEHTAIBHBIE pa3enbl PU3NKU, XUMHH,
SKOJOTHH, HHPOPMAIHOHHBIX | Y MEeT 9KOJIOTHH, NHOOPMAIIMOHHBIX TEXHOJIOTHHA AJISl PEIICHUS

TEXHOJIOTUIA IS peleHust MPAKTUYCCKUX 3a1a4 B 00J1aCTH T€OTOTHH

MPAKTHYECKUX 3a]1a4 B 00Ta-
CTH Te0IOTHHU MeToJIaMU YHIaMEHTAIbHBIX Pa3aeNoB (PH3UKH, XUMHH,
Bnazgeer | skosoruu, ”HPOPMAIIMOHHBIX TEXHOJIOTUN JJIsl PEIICHUS
MPAKTHUYECKUX 3a/1a4 B 00JIACTH I'€OJIOTHH

st hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETEHIIMA B paMKaxX IUCHUTLTAHBI
«Duznka» NPUMEHSIOTCS CIEIYIOIMe METOAbl aKTUBHOTO/ MHTEPAKTUBHOTO 00ydYe-
HUSL: JIeKUusi-0ecena, JeKIus-nmpe3eHTanus, npodaeMuas uexuusi, [Tpaktuueckoe 3a-

HATHE, coOeceIoBaHue, TECT, pedepar.



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

«MEXAHHKA» (27 HAC.)
Pa3znen 1.(8 uac.)
Tema 1.0OcHOBHBIE NMPEICTABICHUS CIICIIUATBHON TEOPUH OTHOCUTEIBHOCTH
Tema 2. KuneMaTrnka MaTepuaibHOM TOYKH.
Tema 3. Kunematnueckne XapakTEpUCTUKNA MATEPUAIIBHOU TOYKH.
Tema 4.KuHemaTuyeckne ypaBHEHHsS PAaBHOMEPHOTO U PABHONEPEMEHHOTO
MPSAMOJIMHEUHOTO JBUKECHUM.
Tema 5.KuHeMaTnka BpamaTeIbHOro IBHKEHUS MAaTEPUATBHON TOUKH.
Tema 6. IlpeoOpazoBanus I'ammnes. [Ipunnun otHocutenbHOCTH [ amumes.
[IpeobpazoBanus Jlopenia. CiaeacTBus u3 nmpeodpazoBanuii Jlopenia.
Pa3nen 2. (8 uac.)
Tema 1/IluHamMmuKkamMaTepuanbHON TOUKU. 3aKOH COXPAHEHHS UMITYJIbCA.
Tema 2. DHeprus, padoTa, MOIIHOCTh. 3aKOH COXPaHEHUS] MEXaHUYECKOU
SHEPIHUH.
Tema 3./[BHKE€HUE B I0JIC TATOTCHUS.
Pa3nen 3. (8uac.)
Tema 1. BpamarenbHoe TBUKEHUE CUCTEMbBl MATEPUAIIBHBIX TOUYEK.
Tema 2.JlunaMuka abCOFOTHO TBEPJOTO Tea.
Tema 3.251eMeHThI TUIPOIUHAMUKH.
Paznen 4. (3 gac.)
Tema 1.Kone6anus. ["'apmoHndeckue KoiaeobaHusl.
Tema 2. [IpyxunHbId, GU3HUECKUN U MATEMAaTHYCCKUN MasSTHUKH, TIEPUOJIBI
UX KOoJieOaHUH.
Tema 3 CroxeHue rapMOHUYECKUX KOJICOaHMIA.
Tewma 4 3atyxaromme KojaeOaHusl.
Tema 5.BoIHyXIeHHbIE KOJIeOaHN .

Tema 6Mexanndeckue BoaHbl. HTEpdepeHIsa MeEXaHUYeCKIX BOJIH.



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

Pa3nen 1. (2 gac.)
Tema 1. Ilpeamer u 3a1auu MOJIEKYJIIPHON DU3UKHU
Tema 2. DMnupudeckue ra3oBble 3aKOHbL. MOJIEKYIIPHO-KUHETHYECKAS TEO-
Py HICATBHOTO ras3a. JlaBneHne naeanbHOro rasa.
Tema 3. TeraooOMeH U TEPMOJUHAMUYECKOE 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 JBHKECHUE.
Tema 3. DneMeHTbI 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 TeOpusl TEINIOEMKOCTEN ra3oB
Tewma 4. Teopust TeTIOEMKOCTH TBEpABIX Tel 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 Txoynsa-Tomcona.

«JIEKTPHYECTBO H MATHETH3M» (9 HAC.)

Pa3znen 1. (2 gac.)



Tema 1. DnekTpocraruka.

Tema 2. I1oCTOSTHHBIN ANEKTPUYECKUI TOK.
Pa3nen 2. (2 gac.)

Tewma 1. CTanmoHapHOE MarHMUTHOE TOJIE.
Pa3nen 3. (2 gac.)

Tema 1. DinexkTpomMarHuTHass MHAYKLOHS W KBa3UCTAlMOHAPHBIE MEPEMEHHBIC
TOKHU.

Paznen 4. (3 yac.)

Tema 1.YpaBHeHns MakcBeiuila U1 OCHOBHBIE CBOMCTBA JJIEKTPOMArHUTHBIX
BOJIH.

«OIITHKA» (9 HAC.)
Pa3nea 1. (2 gac.)

Tema 1. ITpeamer u 3a1a4u ONTUKHU.

Tewma 2. N3iydueHne 3J1€eKTPOMarHUTHBIX BOJIH.

Tema 3. 3aKOHBI TEOMETPUUECKON ONTHKH.

Tema 4. OcHOBHBIE TIOJIOKEHUS TeOpUU DpEHEN OTPAKEHUS U IPEITIOMIICHUS
CBETOBBIX BOJIH Ha I'PAHULE ABYX CPEI.

Tema 5. Ananuz Gopmyn @penens mo dazam.

Pa3nen 2. (2 gac.)

Tema 1. SIBneHue MONMHOTO BHYTPEHHETO OTPAKEHUS.

Tewma 2. UnTepdepenus ceera.

Tema 3. BunumocTs UHTEp(EPEHIIMOHHON KapTUHBI U €€ CBSI3b CO CTENEHbIO
KOTE€pPEHTHOCTU MHTEPPEPUPYIOLIUX JIyUYei CBeTa.

Tema 4. MeToapl ocyllecTBIeHUs WHTEpPEpEeHIIUU: METO AefieHus: (hpoHTa
BOJIHBI U METOJ| JIEJICHUsI aMIUIMTY/bl BOJHBI KaK (pU3MUECKasi OCHOBA OINTHYECKOU
anmnaparypsl.

Pa3nen 3. (2 gac.)
Tema 1. Jludpakmus ceera. [Ipuniun ['tolirenca-dpenens.

Tema 2. ludpakius @penenst Ha KpyrioM OTBEPCTUU U TUCKE.



Tema 3. Teopus TuGPaKIIMOHHON PEIIETKH.
Tema 4. JIBoiiHOE JTydenpesoMIICHHE, TTOJISIPU3alIs CBETa MPU JBOMHOM JIyde-

IMPCIIOMJICHUMU. 3akoH Maroca.

Pa3nen 4. (3 yac.)
Tema 1. B3zaumoneiicTBie cBeTa ¢ BEIIECTBOM.
Tewma 2. Paccessuue Panes u BeIBOJ 3akoHa Pajies.
Tema 3. BpaileHue IJIOCKOCTH MOJSAPU3ALMU CBETA ONTUYECKU-AKTUBHBIMU
BemiecTBamMu. 3akoH buo.

Tema 4. 3axon Ctedana-bonbiimMana 1 3aKkoH cMelieHus: Buna.

II. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOMN YACTH
KYPCA (72 YAC.)
IIpakTnueckne 3ansaTus (36 yac.)

Pa3znen 1. MEXAHHUKA (12 4gac.)
3angtue 1. KunemaTuka MaTepuaabHOM TOUYKU U TBEPAOTO TEJIa

3ansatue 2. OCHOBHOE ypaBHEHUE TMHAMUKHU MATEPUAIBHON TOYKHA B MHEPLHAIBHBIX

Y B HEMHEPIMAJIbHBIX CUCTEMax OTCUETa.
3aHsgTue 3. 3aKOHbI COXPAHEHUSI UMITYJIbCA, SHEPTUH.
3aunsarue 4. JIlunaMuka TBEpJIOro Tena.
3aHgaTue 5. MexaHndeckue KoJieOaHus ¥ BOJIHBI.

Pazngen 2. MOJIEKYJISAPHASA ®U3UKA U TEPMO/IMHAMMKA (12 uyac.)
3ansatue 1. NneanbHblil ra3. YpaBHEHUE COCTOSAHUS UICATBHOTO Ta3a.

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

bonemana



3ansatue 3. DNEeMEHTbl MOJEKYISIPHO-KMHETUYECKOW TEOpUHM HEPABHOBECHBIX IPO-

1IeCCoB. SIBIEeHMS nepeHoca

3anstue 4. [lepBoe Havano TepMOAMHAMUKH. TemIOEMKOCTb. Y paBHEHHSI ITPOIIECCOB

Ha OCHOBE IIEPBOI'0 Hayaia TePMOJAMHAMUKH JUIsl HI€AJIbHBIX Fa30B
3ansTue 5. Bropoe Hauano TepMOIUHAMUKA. DHTPOMIHS

3anstue 6. PeanpHble ra3sl. YpaBHeHue BaH-nep-Baanbca. TepmonnHamuka peanib-

HOTO rasa
3ansarue 7. Kunkoctu. KanmuisipHele SBICHNS
Pazpen 3. DJIEKTPUYECTBO U MATHETHU3M (12 yac.)
3aHATHe 1. DIEKTPOCTATUYECKOE ITOJIE B BAKYYyME
3ansatue 2. JIudNEKTPUKHU B 3JIEKTPOCTATUYECKOM T10JIE

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

TOPBI
3anstue 4. [ToCTOSTHHBIN ANEKTPUYECKUI TOK
3ansTue 5. MarHUTHOE 10JI€ TOCTOSIHHOTO TOKA B BAKyyMe
Ilepeuens munogvix 60npocog 0na umMo206020 KOHmpona. Mexanuka

1.OcHOBHBIE MPEACTABICHUS CIECIMAIBHOW TEOPUU OTHOCUTEIBHOCTH. ['mmoresa

00 adupe. OnbiTel Maiikenscona-Mopnu. [TocTynater DiHIITEIHA.

2. Kunematuka matepuaibHOM ToukU. CrocOOBI 3a1aHUs MOJIOKEHUS TOUYKU U €€
nekenus. [lepemetienne. CBsi3b IepeMeEIICHUs] C TPUPAILIEHUEM PAUYC — BEK-

TOpA.

3.KuneMatnyeckne XapakTEPUCTHUKU MaTepUaIbHON TOYKU. CKOPOCTh, YCKOPEHHUE.

HOpMaJ'IBHOC, KacCaTCJIbHOC U IMOJIHOC YCKOPCHUA, CBA3b MCKAY HUMMU.



4. KuHeMaTHuyecKkre YpaBHEHHsI PAaBHOMEPHOI'O M PABHOINEPEMEHHOTO MPSIMOJIM-

HEMHOTO JIBUKCHMUS.
5.Cuctemsr otcuera. [IpeoOpazoBanus ["anmies. [IpeobpazoBanust Jlopeniia.
6.CnenctBus u3 npeodbpazoBanuit JlopeHna:
7.PensTuBUCTCKHE MpeoOpa3oBaHusl CKOPOCTEH.
8. lunamuka marepuanbHoil Touku. Cuita. Macca. Mmnynec. 3akonsl HeroToHa.

9.CB060IHOE U HECBOOOIHOE JIBIXKCHHSI MaTepUaibHOM TOUYKHU. J[BM)KeHHE Tena B

OJIHOPOJHOM CHJIOBOM IIOJIC TATOTCHMA.

10.Cucrema mMaTepuanbHBIX TOYEK, €€ UMITYJIbC. 3AMKHYTBHIE U HE3aMKHYTBIE Me€-
XaHUYECKUE CUCTEMBI. 3aKOH COXPAHEHUS HMMITYJIbCA CUCTEMBI MaTE€pUAIIbHBIX

TOYCK.

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

[MnonkoBckoro.
12.Pa6oTa. MomHocTh. DHeprusi. Kunernueckasi sHeprusi.

13. IloreHumnanbubie cuibl. [loTeHumaneHas sHeprud. [loTeHuManbHas sHEpPrus

CHJI YIIPYTOCTH.
14.CBs13b IOTEHIIMAILHOM CUJIbI C TOTEHIIMAIBLHOM SHEPTHUEN. [ paiueHT.

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

I'MH B MCXaHUKEC.

16.Hentpanbubiii ynap mapoB. KoadduuueHnt BoccTaHOBieHHS. AOCOIIOTHO

YIIpYyTUH yaap.
17. AGCOMIOTHO HEYTIPYTUM yaap. Y aapsl IepBOro ¥ BTOPOro poja.

18.3akonbl Kemnepa. Cuna B3aumoaenctBust Mexay CoJIHIIEM U IIJIaHETaMU COJI-

HEYHOM CUCTEeMBbI. 3aKOH BCCMHPHOTO TATOTCHHA. OngwIT KaBequ/Ima.



19.IloTeHman U HaNpsYKEHHOCTb TPABUTALMOHHOTO IOJS, CBSI3b MEXAY HUMHU.
DOKBUBAJICHTHOCTh MHEPTHOM W TPABUTALIMOHHON Macc. DKCHEpUMEHTAJIbHAS

IpOBEpKa SKBUBAJICHTHOCTH.
20.Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocTeid. 3 KocMHAY€ECKasi CKOPOCTb.

21.IloHdaTHE O MOMEHTE CHJIBI I MOMEHTE MMIYJIbCA OTHOCUTEIBHO OCH M TOYKH.
YpaBHEHHME MOMEHTOB MEXAHWYECKONW CHUCTEMBl OTHOCHUTEIBLHO TOYKH. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA MEXaHUYECKOW CUCTEMbBI OTHOCUTEIBHO TOYKHU

H OCH.

22.IloctymnarenbHOE U BpallaTeIbHOE IBHKEHUS TBEpROro rena. LlenTp mace u 3a-
KOH €ro ABmkeHHsA. OCHOBHOM 3aKOH JWHAMHUKHM BpAIATEIIBHOTO JIBUKCHHUS

TBCPAOIro TCJla. 3aKoH COXpaHCHHUA MOMCHTA UMITYJIbCA TBCPAOI'O TCJA.

23 . Kunernuueckas OQHCPIudg BpalIAaTCIIBHOI'O ABHIKCHHA TBCPAOIO TCJIA. TeopeMa

['ronrenca-1lIrennepa.

24.Crob6oansie ocu. ['mpockon. I'mpockonuueckuit adpdext. [Iperneccuss rupocko-

na. CKOpoCTh MPELECCUOHHOTO JBUKCHUS.

25.Buasl u tunel gedopmanuii. Hanpsixenue u ycunue. Moaynu FOura u cnpura.

Koaddunment Ilyaccona. Jluarpamma pacTsikeHus.
26.Jluauu u TpyOKHM TOKA, ypaBHEHHE HEPa3phIBHOCTH. Y paBHeHUEe beprymu.

27. JlamunapHoe u TypOyneHTHoe TeueHus. Uucno Peiinonbiaca. JlamunapHoe te-

YeHHUE BS3KOM JKUJIKOCTU B KpYTIIbIX TpyOax. @opmyna [lyazeiins.
28. Metonb! onpenenennst BA3KocTu kujakoctu. Dopmyna Crokca.

29.Konebanus. ['apmonnyeckue kosiebanusi. CKOpOCTh, YCKOPEHHE M CHUJIbI MPHU

FapMOHHYECKUX KOJIEOaHUSIX. DHEPrusi TApMOHUUYECKUX KOJICOAHUH.

30.®u3nYecKkuii 1 MaTEMaTHUYECKUN MasSTHUKH, TIEPUObl UX KojeObaHui. [Ipuse-

JACHHAasA OJIMHA (1)H3H‘IGCKOFO MasiTHHKA.



31.CnoxeHune rapMOHUYECKIX KOIeOaHuit:

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

¢umment 3aryxanus kojaebanuit. JJooporHocts. Ux Qpusndeckuii cMbICII.
33.BrinykaeHHbIe KoeOaHus. AMIUTUTYAHAS U (a30Basi pe30HAHCHBIE KPUBBIE.

34 .Bonnbl B cIuiomHoM cpene. GpoHT BOJHBI U BOJIHOBAsI IOBEPXHOCTh. Y paBHe-

HUE BOJIHBI U BOJIHOBOE YPAaBHEHHUE.
35.Uurepdepentus BosiH. CTosune BOIHBL. KOOpIUHATH Y37I0B U TyYHOCTEH.

Ilepeuens munoewvix 60nPOCos 011 UM0208020 Konmponsn «Monekynapuas ¢u-
3UKa

U MepMOOUHAMUKA)

1. MonekynsapHO-KMHETUYECKasi TEOPHs BEIIECTBA. XapaKTEPUCTUKU MOJIEKYJ U
KOJINYECTBA BELIECTBA U CBA3U MeX1y HUMU. [locTossHHBIE ABOragpo u
Jlommunara.

2. ArperaTHble COCTOSIHUS BEILIECTBA U UX MpU3HAKU. CTaTUCTUYECKUIN U TEPMO-
JTUHAMUYECKHI METObI B MOJIEKYJISIPHOM (DU3HUKE.

3. DMnupuyecKkue razoBble 3aKOHbI, paCIIMpPEHUE TBEPAbIX Tell. M ieanbHbli ras3.
MonekynspHO-KMHETHUECKAsA TEOPUS UIICATBHOIO rasa.

4. JlaBieHue WIeaIbHOTO Tra3a. BeIBOJ OCHOBHOTO ypaBHEHUS! MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU MIEAIBHOIO rasa.

5. Temmeparypa u ee (U3UYECKHUIT CMBICI B MOJICKYJISIPHO-KUHETUUECKON TEOpUH
(Terna000MeH U TePMOAMHAMUYECKOE PAaBHOBECHE, TEPMOMETPUUYECKOE CBOM-
CTBO M TEPMOMETpHUUECKas BEIMUMHA). TepMoauHaMuyecKkas 1Kajia TeMiepa-
TYp.

6. BbIBOA ypaBHEHHUS COCTOSIHUS UAEATBHOTO ra3a. M3ompolieccsl 1 COOTBET-
CTBYIOIIME UM 3aKOHBI HI€alIbHOTO ra3a. M3orepmudeckuit koadduireHt

C)KMMaeMOCTH, TEMIIEPATYPHBIN KO3()PULIUEHT.



10.

11.

12.

13.

14,

15.

CkopocTH ra3oBbIX MOJIEKYJ. MI3MepeHrne CKOpOCTH ra30BbIX MOJEKYH (OIBIT
[lITepra, METO1 MOJIEKYJISIPHBIX MTYYKOB).

DNeMEHThI TEOPUH BEPOATHOCTU: CIy4alHbIe COOBITHS U CITydaliHbIE BEJIUYH-
HBI, YaCTOTA U BEPOSATHOCTh, JUCKPETHOE U HEMPEPHIBHOE PACTIPEICICHUE BE-
POSITHOCTH, TIJIOTHOCTh BEPOSITHOCTH, YCIIOBUE HOPMHUPOBKHU, TEOPEMBI CIIOMKE-
HUS U YMHOKEHUS, CPETHUE 3HAUCHUS CIIYYalHBIX BEJIUYUH, (DIYyKTyaIuu.
Pacnpenenenne Makcsesia. Onpenenenre GQyHKIIMU pacpeaesICHUs] MOJIEKYJ
MO MPOEKIUIM cKopocTel (BeiBo). ['paduk QyHKIIMU pacnpeenenus Moje-
KyJI IO IPOEKIUAM CKOPOCTEM.

Pacnpenenenne Makcsesuia. Onpenenenre GQyHKIIMU pacpeiesIeHUs] MOJIEKYJ
10 a0COJIIOTHBIM 3HAYEHUSIM CKOpocTeil (BbIBOM). ['eoMeTpuieckoe UCTOIKO-
BaHME MOJIy4YeHHON (DYHKITUU.

Pacrnipenenenne MakcBeruia B IpUBECHHOM BUJIE. XapaKTEPHbIE CKOPOCTH
MOJIEKYJI IIPU pacupeneaeHn MakcBeruia: HauBEepOsITHENIIAs CKOPOCTh Cpeli-
HSSl M CPEJTHE KBaJApaTUUHAsl CKOPOCTH, CPEIHSS CKOPOCTH IO MPOEKIUH, CPE-
HEE 3HAYCHUE MOJYJIS IPOCKIUU CKOPOCTH, CPEIHSAS OTHOCUTEIBHAS CKOPOCTb.
CB3b MEXIY XapaKTEPHBIMU CKOPOCTSIMH.

Pacnpenenenne bonbumana. bapomerpudaeckas hpopmyna u 3akon bonsiimana
(BBIBOT).

Pacnipenenenne MakcBemia o 3Ha4€HUAM KMHETUYECKOW dHEprun. CBs3b
Mexay pacnpeaenenuem Makcperia u boneimana. Pacnipenenenue Makcsel-
na-boneiMmana. Pactipenenenune bonblmana 11l TUCKPETHOTO CIIEKTpa 3HAYe-
HUU DHEPIUU.

bpoynoBckoe nBmxkenne. Pacuer cpennero kBaapara cMemeHus OpoyHOBCKOM
yacTUIlbl (BbIBOA (popmysibl DiiHIITEITHA-CMOITYXOBCKOT0).

DJIeMEHThI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU HEPABHOBECHBIX MPOIECCOB:
PABHOBECHOE Y HEPABHOBECHOE COCTOSIHUS, ITPOLIECCHI PEIIAKCALIMU U MPOLIEC-

ChI IIEpPCHOCA.



16.

17.

18.

19.

20.

21.

22,

23.

24.

25,
26.

217,

D¢ dexTuBHbI qruamMeTp U 3PPexTUBHOE ceueHre MosieKy raza. CpeaHss
JUTHHA CBOOOAHOTO Mpobera (BBIBOI) M paclpeeiCHHe CBOOOHBIX MMPOOETOB
YacTHIL.

[ToTeHnmanbHast KpUBask MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS U 3aBUCUMOCTD
3¢ (HEKTUBHOTO AUaMETpa U JUTMHBI CBOOOTHOTO IIpoOera MoJIeKy OT TeMIepa-
TYpbI U JaBJICHUS JJIS Ta30B U KUIKOCTEM.

O6mas Teopus mporeccoB nepenoca B razax. Juddysus u camonuddysusi.
Koaddumment nuddys3uu u ero 3aBUCUMOCTb OT TEMIIEPATYPHI U JaBICHUS.
OO6m1as Teopust MPOIIECCOB MepeHoca B razax. BsS3KoCTh Uil BHYTPEHHEE Tpe-
Hue. KoagduimeHT BA3KOCTH U €r0 3aBUCUMOCTh OT TEMIIEPATYPHI U J1aBJie-
HUSL.

OG61as Teopust MPOIIECCOB MepeHoca B razax. TemtonpoBoaHocTs. Koadduiu-
€HT TEIJIONPOBOJIHOCTU U €T0 3aBUCUMOCTbH OT TEMIIEPATYPhI U IaBICHUS.
HyneBoe Hauano tepmonHamMuky. TepMOIMHAMUYECKHE MPOLIECCHI: PABHO-
BECHBIC WJIM KBa3UCTaTUUECKUE, 00paTUMbIE U HEOOPATUMBbIE, KPYTOBBIC HIIH
HUKINYECKHE.

ITepBoe Hauano TepMoaAMHAMUKU. BHYTpeHHsIs1 sHEpTHs, paboTa U TeIIoTa.
[TpuHIIUTT SKBUBAJICHTHOCTHU TEIUIOTHI 1 paOOTHI.

TermnoeMKoCTh UIeaIbHOTO Ta3a. TermIoeMKOCTh Ta3a MpU MOCTOSTHHOM 00be-
M€ ¥ MIOCTOSTHHOM JIaBJE€HHUU. DHTAIbIN. Yncio crereHer ¢cBo00a6l. BrIBOI
ypaBHeHus1 PoGepra-Maiiepa.

Anuabathsiii ipotiecc. BriBon ypaBHenus Ilyaccona. Pabora npu agunadbaraom
npoiiecce.

[TomutponHsiil nporecc. BeIBOA 1 aHaNU3 ypaBHEHHS MTOJIUTPOIIBI.
Krnaccuueckast Teopusi TEIUIOEMKOCTH Ta30B U TBEPAbIX Tell. 3aKoH J{ronoHra-
ITtu. HegoctaTku Ki1aCCHYECKON TEOPUU TETIIIOEMKOCTH.

DneMEeHTHI KBAHTOBOUM TEOPUH TEIJIOEMKOCTH TBEP/ILIX Te. Teopus u popmy-
na DuHiTeitHa. Teopust u 3akoH Jlebas. Temneparypa [debas u puznueckuii

cMbICH TeMiiepatypsl Jlebast.



28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

Bropoe Hauano trepmonunamuku. O0paTuMbie M1 HEOOPATHUMBIE TTPOIIECCHI.

@opMyIMPOBKU BTOPOro Hayana tepmoanHaMuku Knaysuyca, KenbBuna u

ITnanka. KIIJI TermioBoi U XOJOAWILHON MaIlIMHBI.

WneanpHbIil 00paTrMblii (KkBazuctaTuieckuii) mporecc. [{ukn Kapuo. Pabora

nukina Kapuo (BeiBox). KITJ riukiia Kapao (BeIBON).

Teopema Kitay3uyca o IpuBEeIEHHON TEIUIOTE. DHTPOIHUS U TEPMOIUHAMUYE-

CKHI CMBICJI SHTPOIIMHU B HJICAIBHOM 00OpaTUMOM MPOIECCE.

MareMaTu4yeckoe ONMCaHue KBa3uCTaTUYECKUX U30IPOLIECCOB HA OCHOBE BTO-

poro Hadaja TepMOIUHAMUKH. T-S muarpaMMel.

CTaTuCTUYECKHI CMBICT BTOPOTO Hayasla TEPMOIMHAMUKU. BbiBoa popMyIibl

bonbeumana muist s3HTponuK. 3aKOH Bo3pacTaHus sHTponuu Knaysuyca. DHTpo-

11 HEOOPATUMBIX MPOLIECCOB.

Peanbhble ra3pl. YpaBuenue Ban-nep-Baansca. Pacuer nonmpaBok Ha 00beM U

JIABJICHHE PEAIBHOTO ra3a. @U3NYECKU CMBICII TIOCTOSIHHBIX B YPABHEHUH

Ban-nep-Baansca.

Teopernueckne U30TepMbl pealibHOTO rasa Ban-nep-Baanbca. Kpurnueckoe

COCTOSIHME BEIIIECTBA U KPUTUUECKUE MTAPAMETPBI COCTOSIHUS BemlecTra. Omna-

JIECUEHIIMS. 3aKOH COOTBETCTBEHHBIX COCTOSIHUA.

Oddexr Txoynsa-Tomcona. BHyTpeHHss 23Heprus peanbHOro rasza. Tepmoiu-

Hamuka dpdekrta J[xxoyns-Tomcona. Pacuer nuddepenimansuoro sdpdexra

Jxoynsa-Tomcona. MaTerpansusiii apdext Ixoyns-Tomcona.

SBnenus Ha rpaHule KUAKOCTU. [loBepXHOCTHAS SHEPrUd U TOBEPXHOCTHOE

HaTsDKeHue. JlaBieHue o N30rHyTOM ITOBEPXHOCTHIO.

CwmaumnBanne u HecMaunBanue. Kanwuispuele sipnenusi. @opmyna Jlannaca.
Ilepeuenv munogvix 60npocoé 014 umMo206020 KOHMPONA

«3Jlel<mpu yecmeo u Macunemusm))

1.Pons DJIM B3aumoperictBusi B npupojie. Ilonstue 3apsina, ero cBorcrtBa. B3au-

MOJENCTBHE 3apsAI0B, 3aKOH KyioHa.



2.OnexTpuueckoe nojie B Bakyyme. HanpspkenHocts nosst. [IpuHnun cynepno3suuuu

nonei. [loxe qumons.

3.Ilonstue cunnoBoii nHuK. [1oTok BekTopa HanpsikeHHocTH. Teopema Octporpaji-
ckoro-I'aycca B unTerpanbHoil u nuddepennmansaoil Gopmax. DIEKTpHUECKHE
3apsiibl KaK UCTOYHUKHU M CTOKH DJIEKTpUdeckoro noss. I[IpumeneHue teopemsl

IS pacyeTa dIEKTPUUECKHUX ToJIeH (TUIOCKOCTH, KOHAEHCATOpa, 1apa).

4 PaboTta 110 MICPCMCIICHUIO 3apsiaaa B JJICKTPHUYCCKOM IIOJIC. HOTGHHH&HBHBIﬁ Xa-

paKTep AMEKTPOCTATHYECKOTO MoJisl. TeopeMa O IUPKYIIALUH.

5. Juddepenunanbias HOpMyIHpPOBKAa MOTEHIIMATBHOCTH AJIEKTPOCTATUYECKOTO

TOJIS.
6.ONEKTpUYECKOE MOJIE TPOU3BOJIBHON 3apsKEHHON TOBEPXHOCTH.

7 1lonsiTue IIOTCHIOMAJIa. HOpMHpOBKa IIoTCHIMAJIa. HOTGHI_[I/IEIJI IIOJI TOYCYUHOI'O
3apsaa. Pa3nocth IIOTCHIUAJIOB. CBs3b PAa3HOCTH IMOTCHIHMAJIOB W HAIIPAKCHHO-

cty oy, [loHATHE SKBUIIOTEHIIMATIBHOM TTOBEPXHOCTH.

8. IIpoBOIHUKM B 2JIEKTPUYECKOM IoJie. PaBHOBECHOE pacmpezesieHue 3apsioB B
npoBogHUKe. EMKOCTB MpOBOAHMKOB. KOHAEHCATOPBI, COEAMHEHUE KOHAEHCATO-

pOB.

9.JI3JIEKTPUKU B 3JIEKTpUUYECKOM moJie. [lonsipuzanust AByX TUIOB JUAJIEKTPHUKOB.

Bexkrop nonsipuzanuu. [losie B 1uanekTpuKax.
10.Teopema I'aycca B nuanextpukax. Ceraetosnektpuku. [Ibe303ddexr.

11.OHeprusi B3auMOJCUCTBUS AJIEKTpUUECKUX 3apsiioB. COOCTBEHHAs SHEPTHs 3a-

psiaa. DHEPrus MEKTPUIECKOTO MOJISL.

12.I1ocTOSsIHHBINA 31EKTpUYECKUN TOK. OCHOBHBIE XapaKTEPUCTHKU MOJISI MOCTOSIH-
HOro Toka. Teopema 0 HEMPEPBIBHOCTH JIMHUI ToKa. 3akoH OMa B quddepeHuu-

anpHOU (hopme.



13.Unterpanpuas ¢popma 3akona Oma. Croponnue cuisl. DJIC. [IpaBuna Kupxro-

da.

14.Pabota u moiHoCTh TOKa. 3akoH Jxkoyins-Jlenna. KITJ] ucrounuka Toka.

15.IIpoBoaumocts B Metamiax. Onbitel Tonmena u Crroapra. Kiaccuueckast Teo-

pus npoBoauMOCTH TBepbIX Tei (Jlopenia-Zlpyad) u ee 3aTpyAHEHUS.

16.2OnemMeHThl KBaHTOBOM TEOPUU IMPOBOAUMOCTH MPOBOAHUKOB. CBEPXIIPOBOAU-
MOCTbh. 17.30HHAsI TeOpHsT MPOBOAUMOCTH TBEPbIX Ted. [IpoBoaAMMOCTH MPOBOI-

HHUKOB, IIOJYIIPOBOIHHUKOB, TUIJICKTPUKOB.

18.IIpumecHas NpOBOAUMOCTD NOIYITPOBOAHUKOB. SIBIEHUS HA TPAHUIAX MTOJIYIIPO-

BOJTHUKOB.
[TomynpOBOIHUKOBBIN U0, TPUOL.
19.B3anmoeicTBue 31EMEHTOB TOKAa B BAaKyyMe. 3aKOH AMIiepa.

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

YCT MAarHuTHOI'O ITOJIA IPAMOI'O TOKa, KPyYroBoro Toka.

21.Cuinbl, 1€UCTBYIONIME HA TOKM B MATHUTHOM 10JI€. MarHUTHBI MOMEHT PaMKH C

tokoMm. Cuna Jlopenna.
22.9¢dext Xomna.

23.CpoiictBa marauTHoro nojisi. Teopema Octporpanackoro - ['aycca u Teopema o

OHUPKYJISAIHUU B MArHUTHOM I10JIC. ITonsaTrie MOHOMOJIA.

24.Teopusa marHeTukoB. MaruuTHbelii MoMeHT aTtoMmoB. IIpeneccus Jlapmopa. Ilpu-

pona aua-, nmapamaraerusma. OnbITel DWHIITEMHA-e-Xaaca, bapHerra.

25.Knaccnueckas TCOPHUs I10JIA B MArHETUKAX: BCKTOP HAMAaroHuirvBaHWA, MarHuTHas
BOCIIPUUMYHNBOCTb, MOJICKYJIAPHBIC TOKH. MarsuTHOe 1oJie B MarHeTukax. Teo-

pema OcTporpaackoro - ['aycca u TeopemMa 0 HUPKYJISIUA B MATHETUKAX.



26.Knaccudukanus MmaraneTukoB. deppoMarHeTUKU. DIEMEHTHl KBAaHTOBOM MPUPO-

1bl heppomarnerusma. [locTossHHBIE MATHUTHI.

27.KBa3zucranyonapHoe MarautHoe nodie. Seinenne DJIM mnaykuuu. 3akon dapa-
nes - Jleana. O6psacaenne onbiToB Mapazes. 1-1 runore3a Makceria. SBieHus

caMo- U B3aUMOMHAYKIMHU. beTtaTpoH (MpUHIMT TEUCTBUS).

28.KB&3HCT&HHOH3}’)HHC TOKH. HOJIyquI/Ie TOKaA. HGHL MMCPCMCHHOI'O TOKa C MHAYK-

THBHOCTBIO. MGTOII BCKTOPHBIX JUAI'PAMM. HMHCI[aHC. 3akoH Oma B Takoit O CIIN.
29.3HepFI/IH MarHutHoro nojs. IlmoTtHocTh OHCPI'MH MAarHUTHOTI'O IT10JIA.

30.1lenp nepeMEHHOTO TOKA C €EMKOCTBIO. 2-51 Turnore3a Makcseria. Tok cMeleHus.

ypaBHCHHe IIOJIHBIX TOKOB.

31.1enp nepemenHoro Toka, coaepxamias R, L, C. 3akon Oma B 11enu rnepeMeHHo-

ro Toka. imnenanc. Pe3oHaHC B 1IeNy IEPEMEHHOTO TOKA.
32.2neKkTpoMarHuTHoOE nosie. Y paBHeHne MakcBelua.

33.9JIM Bosnbl. CBOOOJHBIE 3JEKTpOMarHuTHbie BOJHBL. [lomepeunocts OJIM

BosTH. CropocTh pactpoctpanerus IJIM BosH. Coda3zHOCTb.

34. DkcnepuMeHTaIbHOE MonyueHue u uccinenoBanue JJIM BomH. Bubpatop I'ep-

na. znyyenue nuneiiHoro ocuwuigtopa. Kapruna 3JIM nonst ocuusuisitopa.

35.0Oueprus OJIM BonH. Bekrop Ymosa-IlolitrHra. /lnarpamma HanpaBJI€eHHOCTH U3JTy4EHUS

JIATIONSL.

36.1lIxana OJIM BousH. [Ipumenenne IJIM BonH. [IpuHiun paguocsssu.
Ilepeuens munogwvix 60npocoe 014 umMmo208020 KORmpoasa «Onmukay.

1. CBo0OoHOE AnekTpoMarHuTHoe nosie. Cuctema ypaBHeHMd MakcBesuia Juist
CBOOOHOTO 3JIEKTPOMATrHUTHOTO M0JIs. BBIBOJ ypaBHEHUS TIOCKOM 3J€KTpoMar-

HUTHOU BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOJ).



2. N3nydenne 3JeKTpOMarHuTHBIX BOJIH (AMNOJb ['epua, aTOMHbBIN JIMHEHHBIN
ocIIIIsATOp). BEIBOA ypaBHEHUs chepruuecKoi AIeKTPOMAarHuTHOW BOJHBI. BoiHo-
Bas 30Ha, AUarpaMma uzinydeHusi. CpeHsisi MOIIHOCTb U3ITy4eHHUsl (BBIBOI).

3. [I[Ixana snexTpoMarHuTHHIX BOJIH. CBeT, npupoaa cBera. CBETOBas BOJIHA:
YpaBHEHHE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKHU U CBOMCTBA.

4, 3akoHbI reoMeTpruueckor onTuku. [IpuHnun @epma. BeiBoa 3aKOHOB reoMeT-
PHUYECKOU ONTHKM HA OCHOBE 3JIEKTPOMAarHUTHOW TEOPUU CBETA.

5. CooTHOIIEHNE aMIUTUTY] CBETOBBIX BOJIH IPH OTPAXKEHUU U MPETOMIIEHUHU Ha
rpa”ule pasuena aAsyx cpea. ®opmyisl Openenst (BbIBOJ, OOLIUNA clTydail).

6. Ananus popmyn Openens o amruUTy1aM. SIBieHHE MOJTHON MOJISIPU3 AT
CBETAa MPU OTpaXEHUH, 3aKOH bprocrepa. MexaHu3m nosisipu3alnny CBETa Mpu oTpa-
KEHUU U TPEITOMIICHHH.

7. CooTHomIeHnEe aMIUTUTY A HaAarolieid, OTPaXKEHHON U PEIOMIIEHHOW CBETOBBIX
BOJIH Ha TPaHUIE pa3jiesia ABYX Cpell IPU HOPMAIbHOM U CKOJIB3SILIEM MTaICHUU CBE-
Ta.

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

9. [TonHOE BHYTpEHHEE OTPAXKEHUE CBETA. AHAIN3 MTOBEJICHUS OTPAKEHHOU U
MPEJIOMJIEHHOM CBETOBBIX BOJIH Ha 0cHOBE (popmyn dpenesnst. OnTudyeckre BOIHOBO-
TTBI.

10. Hurepdepenius cBera. Y CIOBHS BOZHUKHOBEHHS HHTEPPEPEHIIMOHHOM Kap-
THUHBI OT JABYX DJEKTPOMArHUTHBIX BOJIH. CTpyKTypa HHTEP(HEPEHIIMOHHOTO TOJIS OT
JIBYX TOUEUHBIX KOT€PEHTHBIX HCTOYHUKOB.

11. Bwuaumocts nHTEephEPEHIITMOHHON KapTUHBI. 3aBUCUMOCTb HHTEP( ePEHITNOH-
HOI KapTUHBI OT PACCTOSHUS MEXKIY UCTOYHUKAMU U TIOJIOKEHUS IKpaHa HabJo1e-
Hus (onbIT FOHra). 3aBucUMOCTh HHTEPHEPEHITMOHHON KAPTHHBI OT MPOTSHKEHHOCTH
ucTo4HHKA. [IpocTpaHCTBEHHAs: KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.

12. 3aBucHMMOCTbH UHTEPPEPEHIIMOHHON KapTUHBI OT CTENEHU KBa3UMOHOXpOMa-

THUYHOCTHU MCTOYHHUKA CBCTA. BpeMeHHaH KOTCPCHTHOCTD U €€ XapPaKTCPUCTUKMU.



13.  Meroas! ocymecTBaeHUs HHTEpdEpEeHLINH (ieTIeHre (PPOHTA BOJIHBI U JIETICHHE
aMIUIMTY/IbI BOJIHBI). [10J10CHl paBHOrO HAKJIOHA M NIOJIOCHI paBHOM ToJIIMHBL. Kosbla
Herorona.

14.  udpakuus ceera. [Ipunun [olirenca-®penens (BpiBoa). Meton 30u Ope-
Hess (BBIBOT).

15. 3aBucuMocTh unciia 30H OpeHens OT paguyca OTBEPCTHs, OT B3aUMHOTI'O pac-
MOJIO’KEHUSI UCTOYHUKA, nuadparMel U dkpaHa HaOmoaeHus. Audpakuus Openens
Ha KPYIJIOM OTBEPCTHH U AUCKE. 30HHAS IJIACTHHKA.

16. udpakuus Opayrrodepa Ha menu. BiausHue mMupruHbB eI Ha AUPPaAKITHA-
OHHYIO KapTHHY.

17.  Teopus nuppakIMOHHOMN pemIeTKH. AHAIN3 paclpeleIeHUs] HHTEHCUBHOCTHU B
nupakuroHHO kapTruHe OpayHrodepa oT qudpakLIMOHHON PEIIETKH.

18. Pacuer audpakiimoHHON KapTUHBI.

19. BzaumopgeiicTBue cBeTa C BemecTBOM. HopManbHas 1 aHOManbHast JUCHIEPCHUS.
DnexkTpoHHas Teopus aAucnepcun. KoMmmiekcHOCTh nokaszaTesns npejaomiieHus. Gop-
Mmyia 3enbpmeiiepa (BBIBO).

20.  SIBnenme moriomieHus cBeTa BemecTBoM. 3akoH byrepa-Jlambepra. 3akon be-
pa. KoaddunreHT normomieHus cBeTa.

21. IlpoxoxneHue cBeTa uepe3 ONTUYECKH HEOAHOPOHYIO cpeny. PaccesHue cBe-
Ta. 3akoH Panes (BeiBox). [lonsipuzaiiust pacCessHHOTO CBETA.

22. BpaileHue II0CKOCTH MOJIIPU3allMU CBETa ONTHUYECKH aKTHUBHBIM BEILIECTBOM.
3akoH buo (BpamarensHas aucnepcus). Teopus BpamaTebHON JUCTIEPCUU.

23. IIpoxoxaeHue cBeTa yepe3 aHU30TPONHbIE Cpeibl. SIBlIEHHE JBOMHOIO JIyye-
npenomiieHue. OCHOBBI KpucTatoonTuku. CTpyKTypa MI0CKOH MOHOXpOMaTHye-
CKOM BOJIHBI B aHU30TPOITHOM CpeJiE.

24.  Teopwust NBOWHOTO JyuenpenomieHus (3akoH @penens, BeiBox). [IpaBuna pac-
YeTa MOJIOXKEHUS U HampaBlieHUs: GpOoHTa BOJIHBI HA OCHOBE MpuHIMNA [ toirenca ams

AHU30TPOIHOMN CpeJIbl.



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

26. PaBHOBecHOeE TemIoBoe U3ilyueHue. 3akoH Kupxroda. AGCOIOTHO YepHOE Te-
J710. 3aBUCUMOCTH UCITyCKaTEIbHONU CIOCOOHOCTH a0COIOTHO YEPHOTO Tea OT JTMHBI
BoJIHBL. 3akoH Ctedana-bonbimana. 3akoH cMmeneHus Buna (penomenonornyeckas
TEPMOJUHAMHKA TEIJIOBOTO U3JIyYEHUs).

27. PaBHoBecHOe TemmoBoe m3nydeHue. @opmyna Panes-Jxunca, «ynpTpaduone-
ToBas KatacTpoda». Popmyna uzinyuenus [lnanka.

28. KBaHTOBBIC CBOMCTBA cBeTa. BHemHuil 1 BHyTpeHHUH (HOTOA(hHEKTHI. 3aKOHBI
CroneroBa. Henocrarku KiraccM4ecKOr TEOPUM U3ITyUYCHUS. Y paBHEHHE DWHIITEHHA

st pororddexra.



I1l. YYEBHO-METOJINYECKOE OBECIIEYUEHUE
CAMOCTOSTEJBHOHN PABOTHI OBYYAIOIIUXCS

Y4ebHo-MeToAndecKoe 00ecreueHne caMOCTOSITEIbHOM paboThl 00yUYarOITUXCS
o auciuiinae «Puszuka» npeacrasieHo B [Ipunoxenun 1 u BKiItoyaer B ceOs:
- IUTaH-TpadUK BBIOTHEHUS CAMOCTOSITEILHON pabOThI IO AUCITUILINHE, B TOM YHCIIS
IpUMEpHbIE HOPMBI BpEMEHHU Ha BBITIOTHEHHUE 10 KKJIOMY 3aJIaHHIO;
- METOJUYECKHE U y4eOHBIEC TOCOOUS, TOATOTOBICHHBIC MTPETO1aBaTeIIIMU KadeIphI;
- yueOHBIE TOCOOUS MO CIEeUaTbLHOCTH, TPHOOpEeTeHHBIC KadeIpoil;
- JISKIIMH 110 TIPEIJIOKCHHON CTYICHTY TEME;
- CJIOBaph TEPMUHOB T10 MPE/TIOKEHHON TeMaTHKE; HATJISITHBIC TTIOCOOHS;

- TCMBbI pe(bepaTOB I10 OTACJIBbHBIM I'COJIOTHYCCKHUM HAIIPABJICHUAM.

IV. KOHTPOJb JOCTHKEHUSA LEJEN KYPCA
OI.[GHKa YCIICBACMOCTH MAaruCTpaHTOB OCYHICCTBIIACTCA 110 PC3yJIbTaTaM: YCTHOI'O
OHpOC& HpI/I Ca4Y€ BBITTIOJIHCHHBIX I/IHI[I/IBI/I,Z[yaJIBHBIX SaI[aHHﬁ; BBIITIOJIHCHHLBIX TCCTO-

BbIX 3aﬂaHHfI; BBIIIOJJHCHHBIX KOHTPOJIBHBIX pa60T; OTBCTOB Ha BOIIPOCHI BO BpPCM:A

3a4cTa.
Ne Kontpomupyemsie Koppr 1 aramnst OneHouHbIE CpeCTBA
n/m pazzensl / TeMbl (dbopMupoBaHUs
JVCIATUTHHBI KOMITETEHIIHHA TeKymmn TMpOMEXKYTO"HA
KOHTPOJIb aTTecTanus
1 | OcHoBHbIE [1K-12 | 3Haer vVO-1 Bonpocsr k
MIpeICTaBICHUS 0 CobecenoBanne | 3auety Nel-17
MEXaHHUKe
ymeeT [1P-1
BJIAJIEET (Tect Ne 1)
Ip-2.
KoHnTponbHas
pabora 1
2 | OcHOBHBIE [1K-12 | 3nHaer vVO-1 Bonpocs! k
MpeACTaBICHUS 0 CobGecenoBanue | 3auety Nel8-30
MOJIEKYJIIPHOU
busike " 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)

BJIaacCCT

I1P-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-No
91

THUnoBbIE KOHTPOJBHBIE 3aJaHUs, METOJIMYECKHE MaTepHasbl, ONMPEACIISIOIINE
MIPOIEYpPHl OILICHUBAHUS 3HAHWI, YMEHUI U HABBIKOB U (WJIM) OMBITA ACSITEIHLHOCTH,
a TaKXXe KPUTEPUU M TIOKa3aTesid, HEOOXOAUMBIE [JIsi OLICHKU 3HAHUH, YMEHW,

HAaBBIKOB M XapaKTEPHU3YIOIIME ATarbl (HOPMHUPOBAHUS KOMIIETEHIIUNA B MPOIECCEe

OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMBbl, MpeicTaBieHbl B [IpuioxeHun 2.

Onpoc OCTaTOYHBIX 3HAHUW MPOBOJUTCS BO BpPEMSI MPAKTUUECKUX 3aHATHIA,

IMPHUYCM IIPCIIOAaBaATCIIb MOXKET HOTp€6OBaTI> HOI[pO6HO PACCMOTPETL OTACIBbHBIC BO-

npockl. B 00cyx1eHre 0OTBETOB MOXKET y4acTBOBATh BCA IPYIIIIA.




B03MOKHOCTH CaMOCTOSITEILHOTO U3YUYEHHS CTYJICHTAMU JAaHHOTO Kypca 00y-
CJIOBJICHBI, B YACTHOCTH, HAJIMYHMEM JOCTYIMHOW CTyJA€HTAaM COBPEMEHHON HAay4YHO-
TEXHUYECKOU JIUTEepaTyphl 10 U3y4aeMOMY KypCy.

CaMoCTOSITENBHBIN KOHTPOJIb YCBOCHUS 3HAHUHN B MPOLIECCE CAMOCTOSTEIHLHON
paboThI IO U3YUYEHHIO Kypca «PU3HKa» CTYIAEHTHI MOTYT OCYIIECTBIISThH ITyTEM OTBE-
TOB Ha BOIPOCHI B MPEJIaraéMbIX y4eOHBIX MOCOOUSIX U YUYEOHO-METOUYECKUX Pa3-

paboTKax, a TaK’Ke TeCTOBBIE BOMPOCHI, KOTOPbIEC IPUBEICHBI B IPUIIOKCHHH.

OueHouHbIe cpeacTBA ISl TEKYHIEr0o KOHTPOJISl yCIIeBaeMOCTH, IPOMEKY-

TOYHOM arrecCralmm 1o uToraM OCBOCHHUA JUCHUITIIINHBI

ITo AUCHUILIMHE COCTABJICHBI KOHTPOJIBHBIC BOIIPOCHI HJIsA OIIPCACIICHUA YPOB-
Hs YCBOCHHA CTyACHTAMH 3HaHWK B 00JIaCTH HHXXCHCPHO-T'COJIOTUYCCKUX MCTOA0B

MOHHUTOPHHI'A B IIPOOCCCC HpOMe)KYTO‘{HOI;'I 1 UTOTOBOM aTTcCTaluu.

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

OcHoBHas JuTEpaTypa

1. Kypc ¢uzuku: Yuedbnoe nocobue / B.I'. Xappynsk. - M.: HUALl UHOPA-M,
2014. - 400 c.: 60x90 1/16. - (Bwicmiee oOpa3zoBanue: bakamaBpuar). (mepe-
TJIET) ISBN 978-5-16-006395-9 - Pexum JOCTyma:
http://znanium.com/catalog/product/375844

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

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

3. O6mwmit kypc ¢uszuku: YuebHoe nocooue s By3oB: B 5 romax 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 (Ileperér) ISBN 978-5-9221-1512-4 - Pexum pgocrtyma:
http://znanium.com/catalog/product/470189

JlonoJITHUTEIbHAS JTUTEpaTypa
. Kypc ob6meit ¢pusuku: Yuebnoe mocodbue / 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 nexunii no ¢usuke TBEpIOro TEna 1id TEXHUYECKUX BY30B: Y4eOHOE IO-
cobue: Yueonoe nocodue / Yabanos B.E. - CII6:bXB-IletepOypr, 2011. - 131
C. ISBN 978-5-0775-0677-9 - Pexxnm JOCTyTA:
http://znanium.com/catalog/product/355277

. JlabopaTopHbIil MpakTUKyM Kypca oOmieil ¢pusuku. Paznen «AtomHas (usu-
Ka»: Yueonoe nocobue / [lox pen. Cypkosa B.B. - M.:HUAY "MUON", 2012.
- 104 C. ISBN 978-5-7262-1675-1 - Pexum JIOCTYTIA:
http://znanium.com/catalog/product/610412

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

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

. JJaGopaTopHbIi TIpakKTHUKyM IO Kypcy oOmiei ¢usuku. Paznen «MexaHukay:
VYuebnoe mocodbue / ITox pen. [Tmscos A.A. - M.HUASY "MUDN", 2011. - 272
C. ISBN 978-5-7262-1580-8 - Pexum JOCTYyTIA:
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»: Ydeonoe mocobue / Ilog pem. Cypkoa B.B. - M..HUAY
"MUDN", 2012. - 112 c. ISBN 978-5-7262-1674-4 - Pexum noctyna:
http://znanium.com/catalog/product/610435

8. exumu mo Teoperudeckor ¢usuke: Kypc nekmuit / benaBun A.A., Kynakos
A.T'., Tapaononsckuii .M. - M.:MIITHMO, 2015. - 251 c.: ISBN 978-5-4439-
2440-3 - PesxuM goctyma: http://znanium.com/catalog/product/970126

9. ®wuszuka munepanos : yaeOnuk / [I.I'. Komyr, O./1. KpotoBa. — M. : UHOPA-
M, 2017.— 348 c.+ Jlon. marepuansl [DnektpoHHbii pecypc; URL:
http://www.znanium.com]. — (Beicmee oOpa3zoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/23716. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/557977

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJTCEKOMMYHUKANMOHHOM ceTH «H-
TEPHET»

Heoduuumaneueiii  cepBep reonoruyeckoro (Qaxkymprera MIY. URL:
http://window.edu.ru/resource/795/4795

I'ymeposa H.B., Yaonos B.I1. I'eonorust: Yue6Hoe nocobue. 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'., ArapkoB FO.B. O6mias reonorus: yueOHo-
metoamueckuit komruieke. URL: http://window.edu.ru/resource/372/32372
Mumotun A.I'. T'eonmorusi: yueOHUK 111 OakayiaBpoB. MOCKOBCKHI rocynpap-

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-
morum: YueOnuk migs BY3os. M.: MI'Y, T'opnas kuura. 2004. 598 c. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU

JHlo6poBonbekuit B.B. T'eonorusi, MuHepanorus, I[uHaMH4ecKasi reoJiorusi, meTpo-
rpadus. VYueOnuk i 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

IepeyeHb HHGPOPMAMOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust

Bupaeocucrema st 1EMOHCTPALIMKU CIAHOB ¢ MOMOIIBIO MPOrPAMMHOIO MPUIIO-
s>xeaus Microsoft Power Point.
HNupopmaninoHHbIe CIPABOYHBIE CHUCTEMBI, BO3MOXXHOCTH KOTOPBIX CTYICHTHI

MOI'yT CBO60IIHO HCIIOJb30BAaTh:

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

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

http://znanium.com/

OnektponHas Oubmuoteka "KoucynbranT crynenta" KOHCYJIBTAHT CTYVY-
JNEHTA - snextponHass OMOIMOTEKa TeXHHYECKOro By3a. JlocTymHble pyOpuKuU -
"Menuuuna. 3npaBooxpanenue'; "MammHocTpoenue"; " ApXUTEKTypa U CTPOUTEIIb-

ctBo http://www.studentlibrary.ru/

DNEKTPOHHO - OMONHMOTEYHAs CHCTEMaoOpa30BATENbHBIX U MPOCBETUTEIBCKUX
M3/IaHUI B KOTOPOW COOpaHbI 3JIEKTPOHHBIE YUYEOHHUKH, CIIPABOYHbIE U y4eOHbIE TO-

cobus. http://www.iglib.ru

OnexTpoHHass OuONMOTEYHAsT cHUCTeMa «YHUBEpPCUTETCKass OubinoTeka -
onlaine» OBC mo TemaTHUke OXBAaTHIBAET BCIO 0O0JIACTb T'yMaHUTApHBIX 3HAHUWA U
npelHa3HayeHa JUIsl MCIOJIb30BaHMs B Ipoliecce oOyueHHUs B BbICIIEH MIKOJIE, Kak
CTYACHTaMH [pernojaBaTesiAMHU, TaK M  CIEUHAJUCTaMU  T'yMaHUTapUSIMHU.

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/

V1. METOJAWYECKHUE YKA3AHUSI IO OCBOEHUIO
JUCHUIIIAHBI

ANTOPUTM U3YYCHUS AUCIUIUTHHBI «DU3HMKa», OpTaHW3aIUs W TJIAHUPOBAHHE
BpPEMEHHU:

IPOCITyIIMBaHKE JEKIIMOHHOTO MaTepuana (36 Jaca);

BBITIOJIHEHUE MTPAKTUYECKUX 3a/aHuit (36 4acoB);

BBITIOJIHEHUE J1a00paTOPHBIX 3aHATHH (36 4yacoB);

CamocTrosiTenbHast paboTa, BKIIOYAss M3yYEHHE TEPMHUHOJOTHU TIO0 OCHOBHBIM
pasnenam Kypca - 108 gaca, Bkirogasi HoJIrOTOBKY K 9K3aMeHY 27 4acoB.

JlaGopaTopHbIe 3aHATHS MPU3BAHbI 3aKPEIUTH 3HAHUS CTYJICHTOB 110 OTACIBHBIM
pasnenam Kypca "®uzuku'.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAACIHHUIIJIMHBI
3aHATHS POBOIATCS B CIICIHMATM3UPOBAHHON J1a00paTOPHH, KOTOpast OCHAIIEe-

Ha CTCHJaMH, IEMOHCTPAIIMOHHBIMY TIJIaKaTaMH. B KauecTBe TEXHUYECKUX CPEICTB
OoOy4eHHS UCIIONIb3YEeTCsl OTEUECTBEHHAs] M MMIIOPTHAS almapaTypa, UMEIomascs Ha
Kadeape a1ub0 Ha TPEANPUATUIX. B WX 4uCI0 BXOJSAT:

- KOMIIBIOTEPHI;

- POTPAMMHBIE CUCTEMBI,

- TUCKH C OTHMCAHNEM KOHCTPYKTUBHBIX OCOOCHHOCTEH TEXHHMUYECKUX CPE/CTB,

MHCTPYKIUSMH I10 SKCIUTyaTaluu, IporpaMM MOJEIUPOBAHUSA.



[Ipunoxenue 1

MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKON ®EJIEPAITN

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

BaaguBocTok
2019



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATENbHON PadoThl O JMCUMILINHE

CamocTrosTenbHass paboTa CTyJEHTa IMpEeACTaBisieT coOOM Mpolecc LeneHa-
MPABJICHHOTO aKTUBHOTO MPUOOpPETEHHs CTYACHTOM HOBBIX 3HAHUW W yMEHHH 0e3

HCTIOCPCACTBCHHOTO YUACTHA IIPCIIOAaBaTCIIA.

Bo3M0XHOCTH  caMOCTOSITEIILHOTO HU3y4YCHUS CTyACHTAMHM JaHHOI'O KypcCa
O6YCJIOBJI€HI>I, B YaCTHOCTH, HAJIWYUCM I[OCTYHHOﬁ CTyACHTaM COBpCMCHHOﬁ

Hay4YHO-TEXHUYECKOM JTUTEPATYPhI IO U3ydaeMoMy Kypcy «[ pyHTOBeneHHUEY,

CaMoCTOSITENBHBIN KOHTPOJIb YCBOCHUS 3HAHUI B MPOLIECCE CAMOCTOSATEIbHON
paboThI 10 U3y4YeHHUIO Kypca «['pyHTOBeAEHUE» CTYJIEHThl MOTYT OCYIIECTBISATh IMY-

TEM OTBCTOB HA BOIIPOCHI B ITPCAJIaracMbIX y‘—Ie6HO-MeTOI[I/I‘I€CKI/IX MMOCOOHSIX.

HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJILHOM paﬁon o IMCIOMIIJIMHE

IIpumepHbie
(] vy
Ne Jara/cpoxku Buja camocTosiTe1bHOM | HOPMBI Bpe-
®opma KOHTPOJIsA
/ BBINOJIHEHHSA padoTshI MEHH Ha
n/n
BbINIOJIHEHH €
CobecenoBanue, Te-
1 1-8 menens Mexanuka 54 yac. ’
CTBI
MonekynspHas ¢pu3uka u CobecenoBanue, Te-
2 1-18 memens yaspHas 108 uac. ’
TepMOJIMHAMUKA CTBI
DJIEKTPUYECTBO U MATHE- Jokmanpr-
3 9-18 menens P 54 gac.
THU3M IIpE3EHTAUN

MATEPHUAJIBI JIJISI OPTAHU3AIIUM CAMOCTOSTEJIBHOM PABO-
ThI

Bouibiioe 3HaUeHUe B mpolecce 00ydeHHsi UMEET CaMOCTOsITeIbHAs paboTa
CTYJCHTOB, HAa KOTOPYIO OTBOJIUTCS 3HAYMTEIbHAS YaCTh YaCOB YU4COHOIO IIaHa.
CaMocTosiTenbHas paboTa CTYJACHTOB BEACTCS IO KOHTPOJIEM MPENOIaBaTes U

BKJIFOYAET paboTy ¢ KOHCIIEKTAMU JIEKLIUNA U JTUTEPaTypOi, OJITOTOBKY K K BbI-




MTOJTHEHHIO JTA0OPATOPHBIX padOT M UX 3amuTe, ohopmiIeHNE TabopaToOpPHO-

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.

MeToanueckue PEKOMEHIAIUHA 110 OPraHU3aAllMH CAMOCTOATEC/ILHOI0 U3y4c-

HHUA JUCIHHUIIJINHBI

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

ABIICTCA (bYH,Z[aMGHTOM 06IHGTGXHI/I‘-I€CKI/IX JUCITHUITIINH.
HpI/I HN3YyUCHUU TGOpGTH‘IGCKOﬁ MCXaHHKH HGO6XOI[I/IMO

1. O3HaKOMUTKCA C MPOTPAMMOIL Kypca.

2. O6ecnieunTh ceOst y4eOHOM TUTEpaTypOl TEOPETUUECKOTO U TPAKTUUECKOTO
Ha3HAYCHMUsI, BCTIOMOTATSIbHBIM MaTEPUAIOM IT0 MEPE U3YUEHUS TEM.

3. [IpenycmoTpeTh 00s13aTeIbHOE OOIIEHNE C TPENoaBaTeeM yepes3 JeKInH,
IPAKTUYECKUE 3aHATUS U MHAUBUAYAJIbHbIC KOHCYIbTAIUU.

4. PexomMeHayeTcs CeAyoIIasl MoCaeA0BaTeIbHOCTh U3YICHUS TUCITUTUTHHBI

a) MPOCITYIITMBAHUHU JICKIIUNA ¢ 00s13aTEIbHBIM KOHCTICKTUPOBAHUEM U TIOCTIEAYTO-
IIIUM 3ay9HBAaHUEM TTOHSATUHN U ONPECICHU MEXaHUKH U YCTAaHOBJICHUEM B3aH-

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 paC‘-IeTHO-Fpa(I)I/I‘-ICCKI/IX BaI[aHI/Iﬁ I10 OCHOBHBIM TCMaM AHWCHUIIIINHEIL,.



PexoMeHganum 1o caMmoCcTOATeIbHOM padoTe CTYAEHTOB
VY4eOHO-MeTOIUYECKOE O00ECIIEUEHHE CaMOCTOSITENIbHOM pPadOThl CTYAEHTOB
BKJIIOYAET U3YyYECHHE MATEPHAIOB JIEKIUH, IOATOTOBKY K IPAKTUYECKUM 3aHATHIM U
OTYETaM IO MX PE3yJIbTaTaM HUX BBIIOJHEHMS, MOATOTOBKY K TEKYLIMM OIpocawm,

KOHTPOJIBHBIM pa0oTaM, NOJATOTOBKY K 3a4€Ty.

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

[enp HayuuThCcs 0000IIATh JIUTEPATYpHBIE aHHBIE U B CXaTou (hopme mpe-
IIOJHOCUTH OCHOBHBIE IIOJIyYEHHBIE PE3YIIbTATHI.

OcHOBHBIE TPEOOBAHUS:

Pabora ¢ nuTepartypoil BKIIOYaeT 3HAKOMCTBO C OCHOBHBIMU U JIONOJHUTEIb-
HBIMM UCTOYHHMKaMu. B pesynbraTe cobecenoBaHMsl MpenofaBaTeslb BBISICHIET TIy-
OMHY NpopabOTKU MaTepuaia U OLIEHHBAET padOTy B COOTBETCTBUU C KPUTEPUSIMU
OIICHKH (CM. HIKE).

[ToaroToBKa mpe3eHTalUil OCYIIECTBISETCS B COOTBETCTBUU C IJIAHOM rpadu-
koM. Kaxnas teMa J0KkHA OBITh PACKpBITA, B HEH HEOOXOJUMO OCBETHTh aKTyallb-
HOCTb, LIEJIM W 337a4M IIPOBEICHHOIO MCCIEAOBAHUsA, NPUBEACHBl PErMOHAJIBHBIC
IIPUMEPBHI, BBIIIOJHEHO 3aKIIOYEHHE W NPUBEICHBI OCHOBHBIE HCIIOJIb30BAaHHBIE HC-
TOYHMKH, BKJIIOYAsl JIMTEPATYPHbIE U JJIEKTPOHHBIE JAHHBIE C COOTBETCTBYIOILHMMHU
CCBUIKaMH.

CryzaeHT (110 COrJacoBaHUIO C MpEMNojiaBaresieM) MPeACTaBiIeT JOKIaa C CO-
OTBETCTBYIOIICH Mpe3eHTalnel, MOAroTOBICHHOW B iporpamme PowerPoint, Bkiiro-
yatouiei He meHee 10-12 cnaiigo. I'pymnna cTyAeHTOB y4acTBYeT B OOLIEH AUCKYC-
CHH U MOCIIEAYIONIEM 00CYKIEHUN pacCMaTpUBAEMOM TEMBI.

Kpurepun ouenku.

Or1eHKa BBIMOJHSIETCS 1O ABYXO0amuibHOM cucteme (1 — BoimosiHeHo, 0 — HE BbI-

MOJTHEHO).



Meroanuyeckue ykKa3aHusi K NOYHKTY 2 miaa”a-rpagpuxka CPC
Lenp HAyduTHCST 0000IIATH IUTEPATYPHBIE JAaHHBIE U B CXKAaTOW (popMe JOKIIaIbIBATh
OCHOBHBIE TTOJIyYEHHbBIE PE3YJIbTATHI.

N3yyeHne 0coOEHHOCTENW IK30M€HHBIX I'€OJOTMYECKUX NPOLECCOB U HHIKEHEP-
HO-T€0JIOTMYECKOTO MOHHUTOPUHIA COIMPOBOXKIAETCS OINHUCAHUEM HUX OCHOBHBIX
CBOMCTB: COCTaB, yCJIOBHUs 00pa30BaHMsl, BO3MOKHOCTh HETAaTUBHOTO BO3ICHCTBUS HA
OKPYXAIOILYIO Cpeay.

Bo BpeMs BBINOIHEHUS CaMOCTOSITENIbHON paboThl CTyAEHT 00padaThIBaeT Mo-
JyYEHHBIE MIPU UCCIEAOBAHUM CXEMbI U Tpa(pUKK U TOTOBUT UX K PA3MEUIEHUIO B OT-
YeTe MO BBIIOJIHEHUIO IPAKTUYECKOTO 3aHATHS.

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

Meroanueckue ykazaHua K nNOYHKTY 3 miaana-rpagpuka CPC
«IloaroroBka 0T4eTa MO BHINOJHEHUIO PAKTHYECKON PadoThI»

BrlinonHeHHble 3a1aHusI BO BpEMs IPAKTUYECKUX pabOT HEOOXOIUMO MOATOTO-
BUTH K cJlauy€ B 3JIEKTPOHHOM popMe B BUE OTUETA, B KOTOPOM JIOJKHBI BXOJUTDH BCE
BBINIOJIHEHHBIE 3a1aHus. [IpenBapuTenbHO MO ANEKTPOHHOM MOYTE OTYET OTHpPABIIS-

€TCs IS COTJIACOBAHMA IIPENOAABATEIIIO.
Kpurepun ouenku.

Onenka a1 BoiHeceHHs! B cucteMy bPC BbImosHseTcs mo 4eTblpexOauibHON
cucteme (3 — oTiMYHO, 2 — Xopoio, 1 — ygoBieTBopuTeiabHo, 0 - HE yI0BIETBOPH-

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

OrieHka BBITIOJHACTCS MO JBYXxOamibHOU cucteme (1 — BbInoiaHeHO, 0 — HE BhI-

MOJTHEHO).
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MMHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOMN ®EJEPALIN

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

Kon u popmysiupoBka
AL opMyJTHP Aranel GOPMUPOBAHUSI KOMIIETEHIHH
KOMITETEHIIHH
OI1K-3, 3Haer CYIHOCTb U 33/1a41 MAaTEMATHKH U €CTCCTBEHHBIX HAYK
CMOCOOHOCT HCTIONB30BATH Vicer HCIOJIb30BaTh [I0JyYCHHBIC 3HAHUS B 00J1aCTH MATEMATUKHU U
B IIPO(ECCHOHANBHOM Jes- €CTECTBEHHBIX HAyK
TEIBHOCTU 6a30BbIC 3HAHUS
MaTCMaTHKHN 1 CCTECTBCHHBIX | Braneer | MeTomaMM IPUMEHEHMS MATEMATHKH M €CTECTBEHHBIX HAYK
HayK
TIK-7 — (hyHImaMmeHTaNBHBIC pa3ebl GU3NKH, XUMUH, SKOJIOTHH, MH-
CIOCOOHOCTD MCIOIb30BaTh | 3HAET (OpMAaIHOHHBIX TEXHOIOTHIA ISl PEIICHHS TPAKTHICCKHUX
3HAHUS CI)YHI[aMCHTaJ'IBHLIX 3aJa4d B 00J1aCTH T€OJIOTHH.
pa3nenoB PU3NKH, XUMUH, [MpumensTe GyHaaMEHTATIbHBIC Pa3lesibl QU3NKH, XUMUH,
3KOJIOTUH, I/IH(I)OpMaHI/IOHHI)IX Ymeer 9KOJIOT'HH, I/IH(bOpMaHI/IOHHI)IX TEeXHOJIOTUH 1A pCUICHUA
TeXHOJOTHi /LIS PellIeHHS NPAKTUYECKUX 337124 B 00JIaCTH T€0IIOTHU
NpaKTUYECKUX 3a/1a4 B o0Ja-
CTH TeOIOTHHU MeTOoJIaMU (PYHIaMEHTAIbHBIX Pa31eiaoB (PU3UKH, XUMHH,
Brnaneer | sxomoruu, MHQOPMAIIMOHHBIX TEXHOJIOTHH AJISI PEIICHUS
NPAKTUYECKUX 337124 B 00JIaCTH T'€0IIOTHU
No Kontponupyemsie Kongw! 1 3Tamnsl Ol1ieHOUHbIE CpeaICTBA
n/n paszensl / TeMbl dbopmupoBaHus
JUCHUTUINHBI KOMITETEHIINM TeKyIMH TTPOMEAKYTOHHA
KOHTPOJIb aTTecTanus
1 | OcHoBHBIE [1K-12 | 3Haer YO-1 Bonpocer k
IIPEICTaBICHUS 0 CobecenoBanue | 3auety Nel-17
MEXaHUKe
yMeeT I1P-1
BIaJIeET (Tect Ne 1)
Ip-2.
Kontponbhas
pabora 1
2 | OcHOBHBIE [1K-12 | 3Haer vVO-1 Bonpocsr k
IIPEICTaBICHUS 0 CobecenoBanue | 3auety Nel8-30
MOJIEKYJISIPHOU
busme - ymeeT [1P-1
TEPMOIMHAMUKE (Tect Ne 2)
BJIAJICET I1P-2.
KonTposnbnas
pabora 2
3 | OcHOBHBIE [IK-15 | 3Haer YVO-1 Bormpocsr k




MpeICTaBICHHS 00
JJIEKTPUUYECCTBE

CobecenoBanue

3agery Ne31-63

Mara€Tu3mMe

yMmeeT

I1P-1

(Tect No2)

BJIAJIEET

I1P-2.
KonTposbnas
pabora 3

4 OCHOBBI OIITUKHU

I1K-15

3HACT

VO-1
CobecenoBanue

Bomnpocs! k
3ageTy Ne64-No
91

yMeeT

I1P-1

BJIaacCCT

I1P-2.
KonTponbnas
pabora 4,5

BJIaacCCT

I1P-2.
KonTponbnas
pabora 6

IIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUI

Kon u ¢opmyan-

poBKa Komme- | Jranbl GOPMHPOBAHUS KOMIETEHIHH | KPUTEPUH noKasareJyiu
TeHINH
- CIIOCOOHOCTH TIPOBECTH
3a7a4 MaTeMaTHKH H
€CTCCTBCHHBIX HAYK;
- CHocoOHOCTh  pac-
KPBITh CYTh IIPUMCHCHUA
OIK-3, || KPRITE CYTE 1D
BrmmosineHnue JAcHu- 3a1a4 MaTEMAaTHKU u
CIOCOOHOCTh  HC- y .
CTBHUU 110 I/I}]eHTI/I(i)I/I- €CTCCTBCHHBIX HAYK,
M0JIb30BaTh B
Kalluy 3a7]ad MaTeMa- | -CIOCOOHOCTh chopmy-
npodeccroHab- CYITHOCTh W 3aJauu

HOU JACATCIBbHOCTHU

0a3oBble  3HAHUA
MAaTeMaTUKU u
€CTECTBEHHBIX

HayK

3HaeT (moporo-
BbII YPOBEHB)

Mar€éMaTUuKu M €CTC-
CTBCHHBIX HAaYK

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

JMPOBATh TEMY M COCTa-
BUTh IUIAH MPUMEHEHUS
3a7a4  MaTeMaTHKd |
€CTECTBEHHBIX HAYK;

- CIOCOOHOCTHL 00OCHO-
BaTh AaKTyalbHOCTH HC-
CIICIOBAHUM;
-CIIOCOOHOCTh TIEpeUnc-
JUTH HWCTOYHHMKHA HH-
dbopmanuu TSI TIPOBE-




JCHUA I/ICCJ'IGIIOBaHI/Iﬁ

ymeer (TponBH-
HYTBIN)

HCIONIb30BaTh TIOJIY-
YeHHbIE 3HAHUA B
00J1aCTH MaTEMATHKA
U €CTECTBCHHBIX HAYK

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

-CIIOCOOHOCTH OCO3HaH-
HO paboTaTh ¢ JaHHBIMHU
JUISL PelICHHs 3a/1ad Ma-
TEMATHUKH M €CTECTBEH-
HBIX HAYK;

- CIIOCOOHOCTH OCO3HaH-
HO MPUMECHSTH 3HAHUS B
00J1acT MAaTeMaTUKUA U
€CTECTBEHHBIX HAYK IS
HECTaHIApTHOTO pellle-
HUS TEOJIOTMYECKUX 3a-
Iay

BlajeeT (BBICO-
KHiA)

MCTOAaMH MNPHUMCHEC-
HUA MaTréMaTukKu U
€CTCCTBCHHBIX HAYK

CreneHp CcaMoOCTOS-
TEJILHOCTH BBIIIOIHE-
HHUSA JIEWCTBUI B 00-
JIaCTH TPUMEHEHUS B
F€OJIOTUM  METOJIOB
MaTeMaTUKH U €ecTe-
CTBCHHBIX HAYK

- CIMOCOOHOCTL CaMOCTO-
ATEIBLHO OErIo ¥ TOYHO
MPUMEHSATh TEPMUHOJIO-
FMYECKU anmapatr Me-
TOOOB MATEMATUKH MU
€CTECTBEHHBIX HAyK B
YCTHBIX OTBETax Ha BO-
MPOCHI U B MHChMEHHBIX
paborax,

- COCOOHOCTEL CaMOCTO-
ATENILHO  CHOPMYIUPO-
BaTh 3aJaHde M0 TpH-
MEHEHHUIO0 METOJ0B Ma-
TEMATUKU U €CTECTBEH-
HBIX HAYK

IK-7 —
CIOCOOHOCTh  HC-
[0JIb30BaTh  3Ha-
HUS  (pyHAAMEH-
TaIBHBIX PAa3JCIIOB
¢u3uKK, XUMUW,
9KOJIOTUH, HHPOP-
MAI[MOHHBIX  TEX-
HOJIOTUH 1 pe-
[ICHUS TpaKTHYe-
CKHX 3a1ad B 00-
JIACTH TE€OJIOTHH

3HaeT (moporo-
BEII YPOBEHB)

IIpumensats ¢yHma-
MEHTAJIbHBIC Pa3Ieibl
(bU3MKH, XUMUH, IKO-
norud, WH(OpPMAIH-
OHHEIX  TEXHOJIOTH
JUIL pEIICHUs TpaK-
THYECKHX 3aJad B
00J1aCTH T€0JIOTHH

BrimosineHue nen-
CTBUH MO uaeHTU(U-
Karuu byHmamMeH-
TaJbHBIX  Pa3JIENoOB
(GU3UKH, XIUMHAH, KO-
norun, WH(pOpMAIH-
OHHBIX  TEXHOJIOTHH
HEOOXOOUMBIX IS
pEIICHHs TpaKTHYe-
CKHX 3aJa4 B o0ua-
CTH Ie€0JIOTUU

- CI0COOHOCTH TpUMe-
HATh (PyHAaMEHTaJIbHEBIE
pasnensl  (GU3WKH, XH-
MUH, SKOJOTUH, HHPOP-
MAaITHOHHBIX TEXHOJIOTHIA
3a7a4 MareMaTHKH |
€CTECTBCHHBIX HAYK;

- cmocobHOCTh  pac-
KPBITh CYTh TPUMCHCHHUS
(byHIaMEeHTabHBIX pa3-
JIeNIOB  (PM3HKH, XHMUH,
9KOJIOTHH, WHPOpPMALIH-
OHHBIX TEXHOJIOTHH;
-crmocoOHOCTE  cop-
MYJIUPOBATh TEMY H CO-
CTaBHUTH IUIAH MPUMEHE-
HUS,

- CIOCOOHOCTH 000CHO-
BaTh aKTYyalbHOCTb HC-
CIIEIOBaHMUS;
-CIIOCOOHOCTH  TIepeync-
JUTh HCTOYHHKH  WH-
¢dopmarmn  HeoOX0U-
MBIC IS TPOBEICHUS
HCCIeI0BaHUI

ymeeT (IpojBU-
HYTBIN)

HWHTEPIPETUPOBATH
TCOJIOTUYCCKYI0 WH-
dbopmammto u  co-
CTaBJIATh OTYETHI

OCO03HaHHO HCIOIb-
30BaTh  (PyHIAMCEH-
TaJIbHbIE paszienb
(GU3UKN, XUMHHU, KO-
joruu, wH(GOpMaIH-
OHHBIX TEXHOJIOTHH
HEOOXOOUMBIX IS
pelIeHNsT TpaKTHIe-

-CIIOCOOHOCTL OCO3HAH-
HO paboTaTh C JAHHBIMH
(byHIaMEHTABHBIX Pa3-
JICNOB  (PM3HKH, XVMUH,
9KOJIOTHH, WH(MOPMAIIH-
OHHBIX TEXHOJOTHH HeE-
00XOMUMBIMH IS pe-
MICHAS  NPAKTHYECKHUX




CKHMX 3a1a4 B obu1a-
CTH I'€OJIOTUH

3aja4 B 00JacTH reoJio-
THY;

- CIIOCOOHOCTH OCO3HAH-
HO TIIPUMEHSATH 3HAaHUS B
o0macTu ¢dbyHmamen-
TAIBHBIX pa3fesioB (u-
3HKH, XUMUH, SKOJIOTHH,
UH(QOPMAMOHHBIX TEX-
HOJIOTUH HEOOXOAMMBIX
JUISL pEeLleHUs] TTpaKTHYe-
CKUX 3aja4 B olmactu
T'€0JIOTHU

BlIasieeT
KHiA)

(BBICO-

Metogamu  GyHIa-
MEHTAJbHBIX  pa3sfie-
JIOB (DU3UKH, XUMUH,
9KOJIOTuH, WHpOpMa-
[UOHHBIX  TEXHOJIO-
TMH 78 pelieHus
MPAaKTHICCKUX 3anad
B 00JIACTH Te€OJIOTUH

CremeHp  camMoCTOSI-
TENIBHOCTH ~ MCIIOJb-
30BaHus  (yHIaMeH-
TanbHBIX  pa3/ielioB
(bU3UKH, XUMUH, KO-
noruy, uHGpOpPMAIH-
OHHBIX TEXHOJIOTUH
HEOOXOAMMBIX  JUIf
pELICHUsT TpaKTHUe-
CKMX 3aJad B 00ma-
CTH T€0JIOTUH

- COCOOHOCTL CaMOCTO-
SATEIBLHO OEriIo0 U TOYHO
MPUMEHSATh TEPMHUHOJIO-
rudeckuil anmapat ¢GyH-
JAMEHTAbHBIX  pasjie-
0B  (QU3HMKH, XUMUH,
sKojorud, uHbopMaIu-
OHHBIX TEXHOJIOTMH He-
00XOMUMBIX IS pellie-
HUsA HpaKTI/I‘IeCKHX 3a-
nad B 0OJIaCTH TIeoJIo-
T'UH,

- COCOOHOCTEL CaMOCTO-
SATENBHO  CPOPMYIHPO-
BaTh 3aJ@aHHE MO MpH-
MEHEHUI0  (QyHIaMeH-
TalbHBIX pa3jienoB (Gu-
3UKH, XUMHUH, 3KOJIOTHH,
UH)OPMAIMOHHBIX TEX-
HOJIOTUM HEOOXOIUMBIX
JUIsL PELIEHMs] TIPaKTU4e-
CKUX 3aJady B o0JiacTu
re0JI0TUU




MeToauueckue PE€KOMECHIAIINU, ONIPCACTIAIOINNEC NMPOUCAYPbl OCHUBAHUSA

Pe3yJabTaTOB OCBOCHHUS TUCHUIIJINHBI

OneHo4vHbIe cpeacrea aAJist HpOMeH(yTOqHOﬁ arTrecranmmn

IlepeyeHb THNOBBIX IK3AaMEHALMOHHBIX BOIIPOCOB MO Kypcy « DU3UKa)

MPUMEPHBIE TEMbI PEUTUHI OBBIX KOHTPOJIBHBLIX PABOT 110
MEXAHHUKE

1. KunemaTnueckue XapakTepUCTUKU MaTEPHAIIBHON TOUKH. CKOPOCTh, YCKO-
penne. HopManbHOe, KacaTeJIbHOE U MOJIHOE YCKOpeHue. CBA3b MKy HUMU

(BBIBOT).

2. KunemaTnyeckue ypaBHEHUSI PaBHOIIEPEMEHHOTO U PABHOMEPHOTO MPSIMO-

JIMHENHBIX JBUKEHUHN (BBIBOI).

3. PensiTuBHCTCKME IPE0Opa30BaHusl CKOPOCTEW (BBIBOJ HA OCHOBAHUU MPE00-

pa3zoBanus Jlopenia).

4. ITpeoOpazoBanus ["anunes. [IpeobpazoBanus Jlopenua. Criencrsue us3 npe-

oOpazoBanuii JlopeHiia: OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH COOBITHI (BBI-

BOJ)

5. IIpeobpazoBanus ["anmnes. [IpeobpazoBanus Jlopenima. CnencrBue us npe-

oOpazoBanuii JIopeHIa: OTHOCUTEILHOCTD JUTUTEILHOCTH COOBITHUM (BBIBOI).

6. [Ipeo6pazoBanus ["ammies. [IpeoGpazoBanus Jlopenna. Cneactaue U3 mnpe-

oOpazoBanuii JIopeHIa: OTHOCUTEILHOCTh Pa3MePOB U (OPMBI TeJ (BBIBO).

7. CBOOOIHOE U HECBOOOTHOE ABMKCHHUE MaTepUaIbHON TOUKHU. TpaekTopus

ABHIKCHHA TCJIA B OJHOPOIAHOM CHIIOBOM IIOJIC TATOTCHUA (BBIBOI[).

8. JIBi>keHHEe Tel MepeMeHHON Macchl. Y paBHeHHE Melepckoro (BbIBO).

®opmyna [{uoakoBckoro (BbIBOI).



9. Kocmuueckue ckopoctu. Pacuet 1 u 2 ckopocTeid. 3 KOCMUUYECKasi CKOPOCTb.

TpaeKTOpI/II/I JABHXXCHUA TCII, O6J'IaI[aIOHII/IX JaHHBIMU CKOPOCTAMMU.

10. Pabota. MomHocts. DHeprus. Kunernueckas sueprus (BbiBoj). [loTeHnn-

anbHbIe cuibl. [loTeHIMaIbHAS SHEPTUS CUJT YIIPYTOCTH (BBIBOJ).

11.ITorennuanbabie cuibl. [loTeHunanbaas s3aeprusi. CBsi3b NOTEHIIMATBHOMN
CHUJIBI C TMIOTEHIIMATBHOM 3Hepruei (BrIBO). I'pagneHT. 3aKoH COXpaHEHUs

HHEPTUU B MEXaHUKE (BBIBOJ).

12. 3akonsl Kemepa. PacueT cuibl B3aumoieicTBust Mexay CoHIIEM U T1a-

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

13. Kakue xonebaHus Ha3bIBalOTCs rapMoHnyeckumu? Kunemarnyeckoe ypas-
HEHUE rapMOHUYECKUX KosieOaHuid. CKOpOCTh. Y CKOpPEHHE U CHIIbI IIPU rapMO-
HU4ecKuX Konebanusx. [lomyunts popMyily mOTHON SHEPrUM FaApMOHUYECKUX

KOJIcOaHMIA.

14. Tlon neficTBUEeM KaKUX CHJI COBEPIIAIOTCS 3aryxaroiue konedanus? qud-
(bepeHImanbHOe ypaBHEHUE 3aTyXaloIIMX Kojaebanuii u ero pemienue. /lexkpe-
MEHT, JIoTapuPMUUECKUI AEKPEMEHT U KodpduLreHT 3atyxanus. Ux ¢puznue-

CKHUI CMBICIT CAWHHNILBI U3MCPCHUA.

15. JIaTh NOHATHS MOMEHTA CHJIBI U MOMEHTA UMITYJIbCca MEXaHUYECKOM CHU-
CTEMbI OTHOCUTEJILHO OCH U TOUYKH (Haudasa). BeiBecTH ypaBHEHUE MOMEHTOB
MEXaHUYECKON CUCTEMbl OTHOCUTEIBHO TOUKH. CHopMyIupoBaTh 1 3aMucaTh
3aKOH COXPaHEHUs MOMEHTA UMITYJIbCA MEXaHUYECKOW CUCTEMbI OTHOCUTEIIBHO

TOYKH U OCH.

16. Uto HazpiBaeTcs pusnueckum masTHUKOM? Martemaruyeckum? Tlomyunre
NepHoJIbl UX Kojebanuil. Uto Takoe npuBeeHHas AJMHA (PU3UUYECKOTo MasiT-

Huka? B 4yem cyTh 00paTUMOCTH TOUKH NMPUBECA U TOUKH KauaHus?
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17. Tlox neficTBMEM KaKMX CHJI TPOUCXOST BBIHYKIeHHBIE KoeOanus? Kakue
BBIHYKJICHHbIE KOJIEOaHUs Ha3bIBAIOTCS yCTAaHOBUBIIMMHUCS? BbiBeuTe 3aBu-
CUMOCTb aMIUIUTYIbl TAKMX KOJI€OaHUH OT BBIHYXAaro1el 4acToTsl. YTo Ta-
Koe pe3oHaHc? [loayunTe pe3oHaHCHYIO 4acTOTy. BUIl pe30HaHCHBIX KPUBBIX

JUTSL pa3JIMYHbIX 3HAUCHUM KOd(DPuIineHTa 3aTyxanusl.

18. Kakue ocu Ha3biBatoTCsi cBOOOAHBIMU? UTO Takoe rupockon? Kakoii rupo-
CKOIl Ha3bIBaeTcsa cBOOOAHBIM? [losicHUTE CyTh rUpOCKONMUYecKoro 3 dexra.
Korna Bo3Hukaet npereccus rupockona? Beisegute popMymny Jiiist BeIUucie-

HUS YTII0OBOM CKOPOCTH MPELIECCUH OCU THPOCKONA (FOJIbI).

NPUMEPHBIE TEMbI PEATUHI'OBBIX KOHTPOJIbHBIX PABOT
O MOJIEKYJISIPHON ®U3UKE U TEPMOJUHAMMKE

Metoabl paccMOTPEHHSI CUCTEM MHOTHX YacTHUIl. MoJieKyIibl, aTOMBI, Macca
aTOMOB M MOJIEKYJI. ATOMHas eauHuIia Macchl. KonmyecTBo BeliecTBa (MOJb).
Uucno ABoraapo, MoJisipHasi Macca.

TepMoanHAMHUUYECKHUIT METOJT U3YUEHHUSI CUCTEM MHOTUX yactull Hynesoe, nep-
BOE, BTOPOE, TPEThE HaUaJIa TEPMOJUHAMUKH.

TepMonHAMHUYECKHE COCTOSIHUS: PABHOBECHOE U HepaBHOBeCHOE. [Iporniecc
pPaBHOBECHBIH (00paTUMBbIii), HEpaBHOBECHBIN. [[uKIMUeckuii.

YpaBHeHHE cOCTOAHUA. MOJIeIIb UACATBHOIO Ta3a. Y paBHEHUE COCTOSIHUS U/le-
anpHOrO ra3a. M3onpoueccel. 3akoH [Janerona. 3-0H ABoraipo.

BHyTpeHHSsIs SHEPTHS CUCTEMBI — PYHKITUSI COCTOSIHUS.

TemnmoTa u padota kak pyHkius npouecca. [leppoe Hayano TepMOIUHAMUKH.
TennoeMKocTh: MOJIsIpHAs, yaenbHas, oObeMHas. Y paBHeHue Maiiepa.
[TonuTponuueckuii nmpouecc. Y paBHeHUEUE MoauTpoIbl. M3onpoueccsl. Anua-
oatudeckuii np. Yp-e [lyaccona.

PaboTa npu moJuTpONu4ecKOM U MpU U30MpPOIeccax.

10.9HTpOonus uaeaIbHOro rasa.



11.1{uknuueckue nporecchl. TernoBas mammaa. KoadduimeHT neiicTBus Terio-
Boii mamnHbl. KII/[ npeansHol temoBout mammusl. [{ukn Kapho.

12.11 Hauano tepmonunamuku. opmynuposka KenbBuHa u popMynrpoBka
Knaysnyca. IX 3kBUBaJIEHTHOCT®.

13.TepmoauHaMuyeckas mKaia TeMIepaTyp.

14.111-e Havano TEpMOAMHAMUKH.

15./1aBiieHrE MOJIEKYJI Ha CTEHKY cocyia. OCHOBHOE YpaBHEHUE KUHETUYECKOM
TEOPHUHU I'a30B.

16.IlonaTre TemmepaTypsl B KHHETUYECKOW Teopuu Ta3oB. CpedaHsis SHepTUs Mo-
nekyn. [ToctynaTtensHble, BpamaTeabHbIe U KOJIeOATENbHBIE CTEIIEHU CBOOO/IBI.

17.BpoyHOBCKOE JIBUKEHHUE.

18.Pacnpenenenne Maxkcsenna. J[Ba moaxo/ia K U3y4eHHUIO pacrpesenenus Makc-
Besuia. [notHOCTE cocrostHui. Pactipenenenne MakcBesia o MO0 CKOPO-
ctu. Cpenssis apudmeTrdeckas, CpeiHssl KBapaTUiHas U HauboJiee BeposiT-
Hasi CKOPOCTH MOJIEKYIL.

19.Pacnpenenenne bonsiiMana. He3zaBUCHMOCTD MIIOTHOCTH BEPOSTHOCTH, KOOP-
JIUHAT U cCKopocTel yactullbl. Pactipenenenue bonbiMana. bapometpuueckas
dbopmyrna. Atmocdepa raaHerT.

20.Pacnipenenenue sHepruu Mo CTEIEeHIM cB0o00 b (TeopeMa bosbiiMana o paB-
HopacnpeaeneHun). Yucmo creneneit cBo0oabl. BriunciieHne cpeiHeit Benu-
YUHBI, OTHOCSIIIEHCS K OJTHOM CTeIeHH cBOOOIbI (Teopema bonbimana).

21.Pacnipenenenue sHEpruu o cteneHsaM cBoooibl. Teopema bosbiiMana o
paBHOpACTIPEICIICHUH.

22.Teopust TEIIOEMKOCTH UACAITBHBIX Ta30B. PacxoxkneHne Teopun ¢ SKCIepu-
MEHTOM.

23.TenmoeMKOCTh TBEPABIX Tell. 3akoH [[rononra u [Itu. TemneparypHas 3aBUCH-
MOCTb TEIUIOEMKOCTHU TBEPABIX TeJl. Teopus TEII0eMKOCTH JiHIITeHA. Tem-
neparypa JuHIITeHa. [ paHuiia TpUMEHUMOCTH TEOpUHU DiHIITeTHA. DOHO-

HEL. Mojens [lebast.



24 . ®u3nYecKuil CMBIC SHTPONUU. DHTponHs uj. raza. CTaTUCTHUECKUN Xapak-
TEp BTOPOTO U TPETHETO HayaJ TEPMOAUHAMUKH. OTpULIaTEIbHbIE
TEMIEPATYPHI.

25.Cuitbl MEXMOJIEKYJIIPHOTO B3auMoieicTBUsA. lOHHas 1 KOBaJIeHTHAs CBA3b.
Cunel Ban-nep-Baansca. OcoOeHHOCTH B3aMMOJICUCTBHS B TBEP/bIX Telax,
KUJKOCTSIX U ras3ax.

26.Da30BBIii EPEX0/1 U3 Ta3000pa3HOTO B XKHUAKOE cocTosiHUE. M30TepMBbl peass-
Horo rasza. Kputnueckoe cocrostaue. HacbleHHbI ap. 3aBUCUMOCTb ILIOT-
HOCTH HACBILIEHHOT0 napa oT Temneparypsl. [IpaBuio peruara. Kputnueckas
onanecueHuusd. JIByxdaszneie cocrosinus. [loBegenue nByxda3Hoil cucTeMbl
npu U3MEHeHUU Temneparypsl (npu V=const). Teriora dazoBoro
npeBpaiienus, ¢as. [lepexoxast I pona.

27.YpaBuenue Knaneiipona-Knaysuyca. ®a3zoBas nuarpamma. [IpubmmkenHoe
pemienue ypasHeHus Knaneiipona—Knaysuyca.

28.YpaBHenue Ban-nep-Baanbca. OTKIIOHEHHE CBOMCTB T'a30B OT UACATHHBIX.
BupuanbHoe ypaBHEeHHE COCTOsAHUSA. Y paBHeHHE BaH-nep-Baanbsca B Bupnaib-
HOI 1 crannapTHoU popmax. M3orepmbl ypaBHeHust Ban-aep-Baanbca. Mera-
craOuibHbIe cocTosiHUS. Kputnueckue mapameTpbl, CpaBHEHUE C SKCIIEPUMEH-
TOM. 3aKOH COOTBETCTBEHHBIX COCTOSIHUI. BHYyTpeHHss 3Heprus raza Ban-nep-
Baansca.

29.9ddext Jxxoyns—Tomcona. uddepennmansuas u uaTerpaibHas Gopmsi d¢-
dexra xoyns—Tomcona. Dddekt Jxoyns—Tomcona B raze Bau-aep-
Baansca. Temneparypa uaBepcun. CxaTtue razoB. MeToIbl OXJIaXAEHUS: PO-
TUBOTOYHOI'O0 OOMEHa TEeIIOM, aquadbaTuyecKoro oxyaxaeHus. CBolcTBa Be-
mecrBa Bomm3n 0K’

30.IToBepxHOCTHOE HaTshKeHHE CBOOOAHAS MOBEPXHOCTHAS YHEPrusi. MexaHu3m
BO3HMKHOBEHUS TOBEPXHOCTHOT'O HATSHKEHUS. Y CIIOBUE PAaBHOBECHUS HA I'PaHH-

e AByx }KPI,IIKOCTefI, Ha rpaHuie )XUAKOCTb — TBEPAOC TCIIO. I[aBJIeHI/IC oA



MCKPUBJIEHHON NOBEepXHOCTH. KamiuisipHble siBineHus. [1oBepxHOCTHO — ak-
THUBHBIC BEILIECTBA.

31.Ucnapenue u kuneHue xxuakoctu. JluHamuaeckoe paBHoBecue. Cucrema nap—
KHUAKOCTb. J[aBlieHUE HACHIIICHHBIX TAPOB BOIM3U HMCKPUBICHHON MOBEPXHO-
ctu. Kunienue. [leperperas sxunkocts. [ly3pipproBas kamepa. [lepeoxnaxnen-
HbIi map. Kamepa BunbcoHa.

32.CTpyKTypa KUIKOCTEH. 3aBUCIMOCTh CBOMCTB KUAKOCTU OT CTPOEHUS MOJIe-
Kya1. Kujkue KpuCTayuibl U uX BUJbl. CMEKTUKH, HEMATUKHU, XOJECTEPUKU — UX
CBOMCTBA ¥ IPUMEHEHHE.

33.Cummetpus TBepasix Ten. Och cMMMeETpHH N-To mopsiaka. [Imockocts cummeT-
puUH, IIEHTP CUMMETPUHU. 3epKaTbHO-TTIOBOPOTHASL OCh N-TO MOpsiaKa. ToueyHbie
Tpynmbl. 3epKaibHbIE H30MEPHI.

34 Kpucrani. pemerkd. Heo6xoauMocTh nepuondeckoi cTpykTypsl. [Ipumu-
THUBHAsI peIIeTKa, U HEOIHO3HAYHOCTh BbIOOpa ee 0asuca. TpaHCIsIIMOHHAS
cumMmeTpus. [IpocTpaHCTBEHHBIC TPYIITBI. IJIEMEHTBI CHMMETPHUH PEIICTKH.
Kpucramn. knaccel. Kpucramnorpad. cuctemsr koopauHat. O003HadeHUS
aTOMHBIX TUIOCKOCTEH, HalpaBIeHUH.

35.leheKThl KpUCTATUTMUECKUX PEIIETOK — TOUCUHBIE Ie(PEKTHI, TUCTOKAIUH.

36.Mexanudeckne cBOMCTBA TBepABIX Ted. Jlepopmaruu, TeH30p aedopmaruu,
yIpyTre HanpsoKEeHUs, BCECTOPOHHEE pacTshkeHue Wi cxkatue. [Imactuaeckast
nedopmariusi, TeKy4ecTb, MOJICKYJISIPHBIN MEXaHU3M TIPOYHOCTH.

37.Bunpl mpoiieccoB nepeHoca. Bpemst penakcaiyu, TerionpoBOAHOCTb, TU(Pdy-
31, BA3KOCTb.

38.XapakTepruCTUKN MOJIEKYJISIPHOTO JIBUKEHUS: TToTiepedHoe ceuenue. Cpeansis
JUTMHA CBOOOAHOTO Ipodera. YacToTa CTOJIKHOBEHUH B MOJIETU TBEPIBIX cdep.

39.Iporeccr nepeHoca B razax. Oo61Iee ypaBHEHHE TIepeHoca. TeronpoBo/i-
HOCTB, BSI3KOCTh, caMoudy3usi. CBA3b MeXKAY «K03PHUIIMEHTaAMH TTEPEHO-

ca».



40.®uznueckue SBICHUS B pa3peKeHHbIX ra3ax. Bakyywm. Temonepenaya, aud-
by3us. TpeHue npu MaabiX JaBICHUSX.

41.5IBneHus nepeHoca B TBepAbIX Tenax. Juddys3us, TermionpoBogHOCTh, BHEIII-
HSIS TETIOTIPOBOIHOCTb.

42.51BneHus nepeHoca B )KUJIKocTIX. Juddysus, TemionpoBogHOCTh, BA3KOCTb.

43.0Tan4ue CTaTUCTUYECKOTO METOIa OT IMHAMUYECKOTO U TEPMOJIMHAMUYECKO-
ro.

44 MaxkpoCKONMUeCKOe U MUKPOCKOITMYECKOE COCTOSIHUS cucTeMbl. OTnpeiesieHre
CHUCTEMBI, PABHOBECHOE COCTOSHHE, CTATUCTUYECKUN aHCAMOJIb CHCTEMBI, MUK-
POKaHOHUYECKUH aHCaMOJIb. Dproaudeckas rumnotesa. CpeaHee o aHcamoOITio.
CpenHee 1Mo BpeMeHHU.

45.BepoaTHOCTh MaKpOCOCTOSIHHSL. TepMOIMHaAMHYECKasi BEPOSITHOCTh MaKpOCO-
CTOSIHUSI.

46.Kanonnueckuii ancamOb. Pactipenenenue ['m66ca. CKopocTHBIE (MMITYJIbC-
HBIC) U SHEPTETUYECKUE MUKPOCOCTOsTHUSA. OnpeiesieHne KaHOHUIECKOTO aH-
cam601s1. Kanonnueckoe pacnpeaenenue (pacnpenenenue ['n66ca).

IMPUMEPHBIE TEMbI PEUTHHT OBBIX KOHTPOJIBHBIX PABOT
1O OIITUKE

1. CBoOogHoe 35ekTpoMarauTHoe noJie. CucteMa ypaBHeHu MakcBenia ajist
cBOOOIHOTO 3JIEKTPOMAarHUTHOTO NOJIsl. BBIBOJ ypaBHEHUS MIIOCKOM 31EKTPO-
MarHUTHOM BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH (BBIBOJ).

2. W3nydeHue 37€KTPOMArHUTHBIX BOJH (UIob ['epiia, aTOMHBIN JTMHEHHBIN
ocuLIsITOP). BRIBOM ypaBHEHUS CheprudecKoil SJIEKTPOMArHUTHON BOJTHBI.
BonHoBas 30Ha, nuarpamma usnydenus. CpeHss MOUTHOCTb U3Ty4eHus (BbI-
BOJI).

3. Illkana snexTpoMarHuTHbIX BoJIH. CBeT, mpupojia cBeTa. CBETOBAs BOJIHA:
YPaBHEHUE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKU U CBOMCTBA.

4. 3axkonsl reomerpryeckoi ontuku. Ilpuanun depma. BeiBog 3aKOHOB reoMeT-

pI/I‘{CCKOﬁ OIITHUKH Ha OCHOBC C-)JIeKTpOMaFHI/ITHOﬁ TCOpHUHU CBCTA.



5. CoOTHOIIIEHUE aMILTUTY] CBETOBBIX BOJIH IIPH OTPAKEHUH U MPEIOMIICHUU Ha
rpaHMIle pasaena AByx cpea. @opmynsl OpeHens (BBIBO, OOIIHMA CITydaid).

6. Ananu3z hopmyn OpeHens Mo aMIuMTyaM. SIBieHre MoJHON NOJISIpU3aluU
CBETa IIPHU OTPaKEHHH, 3aKOH bprocrepa. MexaHn3M NOJISIpU3ALMH CBETA MPU
OTPaXEHUU U MPEITOMIICHHUH.

7. CooTHOLIEHUE aMIUTUTY/] MaJaroniei, OTpa)KeHHON U MPeIOMIIEHHOM CBETO-
BBIX BOJIH Ha I'PaHULE pa3/esa IByX Cpel IPU HOPMAIBHOM U CKOJIB3SILEM Ia-
JICHUU CBETA.

8. KoadhdummeHTs! oTpakeHUs 1 IpeIOMIICHHS cBeTa. | padnyueckoe mpencTas-
nenue Gpopmyn Openens. Ananuz popmyn Openens o gazam.

9. TlonHoe BHyTpEeHHEE OTpa)KEHUE CBETA. AHAIN3 MOBEECHUS OTPAKEHHOU U
MPEJIOMJIEHHOM CBETOBBIX BOJIH HAa OCHOBE (popMyn Dpenens. OnTuueckue
BOJIHOBO/IBI.

10.UnTepdepennus cBeta. Y cia0BHUs BOSHUKHOBEHUS HHTEPPEPEHIIMOHHOM Kap-
THUHBI OT ABYX 3JEKTPOMArHUTHBIX BOJIH. CTPYKTypa HHTEPPEPEHLIMOHHOTO
HOJISL OT ABYX TOUYEYHBIX KOTE€PEHTHBIX UCTOYHHUKOB.

11.Buaumoctb HHTEp()EPEHUMOHHON KapTHUHBI. 3aBUCUMOCTh HHTEP(PEpEHINOH-
HOW KapTUHBI OT PACCTOSHUS MEX/ly UICTOUHUKAMH U MOJIOKEHHUS SKpaHa
HaOmoaeHus (onbIT FOHTa). 3aBUCHMOCTH UHTEPPEPEHIIMOHHON KapTUHBI OT
MPOTSKEHHOCTH UCTOYHUKA. [IpocTpaHCTBEHHAs! KOTEPEHTHOCTh U €€ XapaKTe-
PHUCTHKH.

12.3aBucumMocTb UHTEPHEPEHIIMOHHON KApTUHBI OT CTENIEHN KBa3UMOHOXPOMa-
TUYHOCTH UCTOYHHMKA CBEeTAa. BpeMeHHast KOrepeHTHOCTh U €€ XapaKTEPUCTUKHU.

13.Mertozs! ocymiecTBieHus UHTephepeHInY (eneHne GpoHTa BOJTHBI U JETICHUE
aMIUTUTY/IbI BOJIHBI). [10J10CHI paBHOTO HAKJIOHA U TIOJIOCHI PABHOM TOJIIIUHBI.
Kosbia Herotona.

14. udpaxuus ceeta. [Ipunuun [Moitrenca-®penens (BoiBox). Meron 301 Ope-

Hens (BBIBOT).



15.3aBucumoctsb uncia 30 OpeHens oT paanyca OTBEpCTHSl, OT B3AUMHOTO pac-
MOJIOKEHUST UCTOYHUKA, MradparmMel u dkpana HaOmoaeHus. Judpakmus Ope-
HEJs Ha KPYIJIOM OTBEPCTHH U IMCKE. 30HHAs TUIACTUHKA.

16. Iudpakmus @paynrodepa Ha mend. BausHue mmpuHbI ey Ha AU paKiin-
OHHYIO KapTHUHY.

17. Teopust nuPpakIMOHHON PEIICTKU. AHAIHU3 pacTIpeeICHIs] HHTCHCUBHOCTHU B
nudpakmoHHOM kapTuHe @payHrodepa oT TuPaKIIUOHHON PELIIETKH.

18.Pacuer nudpakiiMOHHON KapTUHBI.

19.B3anmoelicTBre cBeTa ¢ BemecTBoM. HopmaibHast 1 aHOMaIbHas JUCTICPCHS.
DnexTpoHHAs Teopus Aucnepcnn. KOMIIEKCHOCTD MOKa3aTelsl MPeIoMIICHHS.
®opmyina 3enbmeiiepa (BHIBOL).

20. SIByieHne TOTIIONICHMSI CBETa BeMIeCTBOM. 3akoH byrepa-Jlambepra. 3akon be-
pa. KoaddunmeHT noriomieHus cpeTa.

21.TIpoxosxeHne cBeTa 4yepe3 ONTUYECKU HEOTHOPOAHYIO cpefy. PaccesHue cBe-
Ta. 3akoH Panest (BeiBox). [lonsipuzaiiust pacCessHHOTO CBETA.

22.BparieHue mIOCKOCTH TOJISIPU3AIMK CBETa ONTUYECKU aKTUBHBIM BEIIECTBOM.
3akoH buo (BpamiarenbHas gucrniepcus). Teopust BpauaTeabHON JUCTIEPCUH.

23.1IpoxoxeHne cBeTa 4epe3 aHU30TPOITHBIE Cpe/ibl. SIBJIeHNE TBOMHOTO JTy4e-
npenomieHue. OCHOBBI KpUCTALIOONTHKU. CTPYKTypa MI0CKON MOHOXpOMa-
TAYECKOU BOJIHBI B AHU30TPOITHOM CpeJie.

24.Teopus aBoitHOTO JTydenpenomiieHus (3akoH @penens, BeiBoa). [IpaBuna pac-
YeTa MOJI0KESHUS U HallpaBJIeHUs (JPOHTA BOJHBI HA OCHOBE MpHUHIHMA | F0ii-
TeHCa JJI aHU30TPOITHON CPE/IBI.

25.UckyccTBenHas ann3otponus: nerporpadus, abdext Keppa, adbdexr Korron-
MyTtoHa.

26.PaBHOBECHOE TEIUIOBOE M3NydeHne. 3akoH Kupxroda. AGCOMOTHO YepHOE Te-
J710. 3aBUCUMOCTh HCITyCKaTEIbHON CIOCOOHOCTH a0COIOTHO YEPHOTO Tela OT
JuTHBI BOTHBL. 3akoH Ctedana-bonbiiMana. 3akoH cmenieHus: Buna (henome-

HOJIOTHYCCKAs TCpMOANMHAMHKKA TCIIJIOBOTO I/IBJIyT-IeHI/IH).



27.PaBHoBecHOe TemioBoe uznyuenue. Gopmyna Panes-/xunca, «yasTpaduosne-
ToBas KatacTpoda». @opmyna uznyuenus [Inanka.

28.KBanTOBbBIE CBOMCTBA cBeTa. BHemHMii u BHyTpeHHUH (GOoTOA(D(PEeKThI. 3aKOHbI
CroneroBa. HegocTaTku KilacCHYeCKON TEOPUU U3ITyUYEHHUs. Y paBHEHHE DilH-

mTeiHa 1 hororddexra.

MNPUMEPHBIN NEPEYEHb DK3AMEHAIIMOHHBIX BOITPOCOB

1. Kunemarnueckrne XapakTepUCTHKM MaTepUaibHOM TOYKH. CKOPOCTSH,
yckopenue. HopmanbHoe, kacateabHOE M NOJHOE ycKopeHue. CBsA3b MEXIy HUMHU
(BBIBON).

2.  Kunemaruueckue ypaBHEHHs paBHOIIEPEMEHHOTO M PAaBHOMEPHOTO Tpsi-
MOJIMHEWHBIX IBM)KCHHM (BBIBOJT).

3.  PemsaruBucrckue mnpeoOpa3oBaHHMS CKOpOCTeH (BBIBOJ Ha OCHOBAaHHUH
npeoOpa3zoBanus JIopeHiia).

4, [IpeoOpazoBanus [Manmunes. IlpeobpazoBanus Jlopenna. CrnencrBue u3
npeoOpa3zoBanuii JIopeHa: OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH COOBITHIA (BBIBOT)

S. [IpeoOpazoBanus [Nanunes. Ilpeo6pazoBanus Jlopenna. Crnencrue u3
npeoOpa3zoBanuii JIopeHia: OTHOCUTENBHOCTD JUIMTENbHOCTH COOBITHI (BBIBOL).

6. IIpeobpazoBanus ['amunes. IlpeobpasoBanust Jlopenmna. Cnenctue u3
npeobpaszoBanuii JIopeHiia: OTHOCUTEIBHOCTh pa3MepoB U (hOPMBI Tell (BBIBO).

1. CB00O0O/IHOE U HECBOOOJHOE JABMIKEHUE MaTEepUaIbHON TOYKU. TpaekTo-
pUsl IBIDKEHUS Tella B OJTHOPOJAHOM CHIIOBOM I10JI€ TATOTEHUS (BBIBOJ).

8. JIBIb>KeHME Tel IEpEMEHHON Macchl. YpaBHeHHE Memepckoro (BbIBON).
®dopmyna [{noakoBckoro (BbIBOM).

9.  Kocmuueckue ckopoctu. Pacyer 1 u 2 ckopocteii. 3 kocMudeckasi CKo-

POCTh. TpaeKTome JABUKCHHUA TCII, O6J'I8.I[aI-OHlI/IX JAaHHBIMH CKOPOCTAMMU.



10. Paborta. Mommnocts. Dueprus. Kunernueckas sneprus (Boion). [loten-
nuanbHble cuiibl. [loTeHnnanbHas 3Heprust CUII yIpyrocTy (BBIBO).

11. Tlorenumanvhbie cuibl. [loTeHunuanbHas sHeprus. CBsi3b MOTEHIMAb-
HOM CHJIBI C IOTEHIIMAILHOM SHepruei (BeiBoa). I'pagueHT. 3aK0H COXpaHEHUs dHEP-
T'UU B MEXaHHUKE (BBIBO/I).

12. 3akonsl Kemnepa. Pacuer cuibl B3aumojeicTBus Mexay ConHueM u
MIJIAHETOM COTHEYHOM CUCTEMBI (BBIBOM). 3AKOH BCEMUPHOI'O TATOTEHUS.

13. Kakue koneOaHus Ha3bpIBalOTCs rapMoHudeckumu? Kunemarundeckoe
YpaBHEHUE TapMOHUYECKHUX KoJjieOaHui. CKOpOCTh. YCKOPEHHE U CHJIbI IIPU TapMO-
HUYECKUX KoJsieOaHusx. [lomyunTs GpopMyily MOTHONW 3HEPTUU TaPMOHHYECKUX KOJIe-
OaHwMii.

14. Tlox nmeiicTBHEM KakKMX CHJI COBEPIIAIOTCS 3aTyXaroliue KoJjieOaHwus?
HuddepeHnnanbHoe ypaBHEHUE 3aTyXawolIux KosiebaHuil u ero peumienue. [lexpe-
MEHT, JIorapu(QMHUUECKU JEKPEMEHT U Ko3puiueHt 3aryxanusa. Ux dusznueckuii
CMBICII U €AUHULBI U3MEPEHUS.

15.  JlaTh MOHATUS MOMEHTA CHJIbI | MOMEHTA UMITYJIbCa MEXaHUYECKOU CH-
CTEMbI OTHOCUTEJIBHO OCH M TOYKHU (Havasia). BeiBecTH ypaBHEHME MOMEHTOB MeXa-
HUYECKOW CHCTEMbI OTHOCUTENBbHO TOUkH. ChopMynupoBaTh U 3alMcaTh 3aKOH CO-
XPaHEHHs] MOMEHTA HUMITYJIbCa MEXAHUYECKOW CHCTEMBI OTHOCUTENBHO TOYKU U OCH.

16. Yto Ha3wiBaeTcs (usmueckuM MasTHuKoM? Matemaruyeckum? Ilomy-
YUTE NMEePUObl UX Kosebanuil. Uto Takoe nmpuBeaeHHas AMuHA GU3NYECKOTO MasiTHU-
ka? B yem cyTh 00paTUMOCTH TOUYKHU MPUBECA U TOUKHU KayaHUs?

17. Tloxg pelicTBMEM KakKMX CHJI MPOUCXOASAT BBIHYXIEHHBIE KoJieOaHUs?
Kakue BbIHYyXkAeHHbIE KOJeOaHUsl Ha3bIBAIOTCS yCTaHOBUBIIMMUCS? BriBequTe 3aBu-
CUMOCTh aMIUIMTY/bl TAKUX KOJIEOaHUN OT BBIHYXKJAIOIIEl 4acToThl. YTO Takoe pe-
3oHaHc? [loayuuTe pe30HaHCHYIO 4acTOTy. Bua pe30HaHCHBIX KPUBBIX IS pa3iny-
HBIX 3HaYeHHUI KO3 (ULIMEHTa 3aTyXaHHsI.

18. Kakue ocu Ha3wpIBarOTCs cBOOOHBIMU? UTO Takoe rupockon? Kakoii ru-

pockor HasbiBaeTcsi cBoOoaHbIM? [losichute cyTh rupockonudeckoro 3gdexra. Ko-



r71a BO3HUKAET mpereccus rupockona? BeiBenure Gopmyiy it BEIYUCIECHUS YTIIO-
BOW CKOPOCTH MPELECCHUH OCU TUPOCKOMa (10Jbl). MeToAbl pacCMOTPEHHSI CUCTEM
MHOTMX 4acTul. MOJIEKyJIbl, aTOMBI, Macca aTOMOB U MOJIEKYJI. ATOMHAasl €IMHHUIA
Macchol. KonnuectBo BemecTBa (Moib). Uueno ABoraapo, MoJsipHas Macca.

19. TepmoauHamMuyeckuid MeTOJ H3y4eHHs] cUCTeM MHOTux yactul] Hyme-
BOE, IIEPBOE, BTOPOE, TPEThE HaYaJIa TEPMOAUHAMHUKHU.

20. TepmoamHaMUYECKHUE COCTOSIHHSI: pAaBHOBECHOE M HepaBHOBecHoE. IIpo-
11eCC PaBHOBECHBIM (0OpaTUMBIi), HEpaBHOBECHBIN. [[uKinyeckuil.

21. VYpaBHeHue cocTostHUSA. Mojenb uacanbHOTO ra3a. Y paBHEHHE COCTOS-
HHUS UJeaIbHOTO rasa. Mzonpoueccel. 3akoH JlanbToHa. 3-H ABOraapo.

22. BHyTpeHHssl JHEPTUsl CUCTEMbI — (DYHKIIUS COCTOSHUS.

23. Temota u paboTa kak ¢yHKIM nporiecca. [lepBoe Hadamo TepmMoarHa-
MHKHU.

24. TemioeMKOCTb: MOJISIpHAsI, yAelIbHAsI, 00beMHas. YpaBHeHue Maiiepa.

25. Tlomurponuyeckuit mporecc. YpaBHEHHENE MOJUTPOIBI. M3ompoiecchl.
Annabarudeckuii mp. Yp-e Ilyaccona.

26. Pabota mpu moIUTPONIMYECKOM U TIPH U30IPOLIECCax.

27. DHTpomHs UIEaTHLHOTO Ta3a.

28. wumxoumueckue mpouecchl. TermmoBas MammHa. Koadduiment aerictBus
terioBod MamnHbl. KITJI naeansnoi TennoBoi mamuuel. [ukn Kapho.

29. 1l mauano repmoanHamuku. @opmynupoBka KenbBuHa u hopmynupoBka
Knaysuyca. IX 5KkBUBaJIECHTHOCTb.

30. TepmoauHamuyeckas mKaia TeMIepaTyp.

31. lll-e Hawamo TepMOAMHAMUKH.

32. JlaBieHue MOJEKYJ Ha CTEHKY cocynia. OCHOBHOE YpaBHEHUE KUHETHYE-
CKOU TEOPUU T'a30B.

33. TlonsTue TemriepaTypbl B KHHETHYECKON Teopuu ra3oB. CpemHssi dHEp-
rusi MoJiekyin. IloctynarenbHbie, BpaliareabHble U KojieOaTeabHbIe CTENEHU CBOOO-

ITBL.



34. BpoyHOBCKOE ABMXKEHUE.

35. Pacnpenenenue MakcBemnna. J[Ba moaxona K U3Y4EHHUIO pacIpeieieHHs
Makcsemnna. I1noTtHoCTh cocrostHui. Pactipenenenne Makcseuia 1o MOIYJI0 CKOPO-
ctu. Cpennsas apudmerndeckas, CpeiHssa KBaapaTuyHas U HauboJiee BepOsSITHAs CKO-
POCTH MOJIEKYII.

36. Pacnpeaenenne bonbiimana. He3aBUCHMMOCTH IJIOTHOCTA BEPOSTHOCTH,
KOOpJIMHAT U CKopocTer 4dactuubl. Pactpenenenue bonbnmana. bapomerpuueckas
dbopmyrna. Atmocdepa riaHer.

37. Pacmpenenenue sHEpruu Mo cTeneHsM cBoOo bl (Teopema bonpimana o
paBHOpacmnpeaeneHun). Yucno creneHeit cBoOo bl Beruncienue cpegHeil BETUYUHBI,
OTHOCSIIIENCS K OIHOM CTeneHu cBo0oab! (Teopema bonbimana).

38. Pacmpenenenue sHepruu mo creneHsM cBoboasl. Teopema bonbpimana o
paBHOpPACIIPECICHUM.

39. Teopus TEMI0EMKOCTH HUJEANbHBIX Tra30B. PacxokaeHue TEopuH ¢ IKC-
MIEPUMEHTOM.

40. TemnoeMmkocTh TBepabix Ted. 3akoH rononra u Iltu. Temmepartypnas
3aBUCHUMOCTB TEINIOEMKOCTH TBEPABIX TeN. TeopHs TEIIIOEMKOCTH DWHINTENHA. TeM-
nepatypa DitHmTelHa. ['panuna npuMeHuMocT Teopun DitHTeliHa. ®oHoHbl. Mo-
nenb [lebast.

41. O®usnyecKkuil CMbBICT SHTPONMHUH. DHTpomus HJ. raza. CTaTuCTUYECKH
XapakTep BTOPOTO U TPEThEro Hayaad TepMOJAUHAMUKHU. OTpUIATEIbHBIE TEMIIEPATY-
pBI.

42. Cuiibl MEXMOJIEKYJIPHOTO B3auMojaeicTBusi. MoHHash M KOBaJICHTHas
cBsa3b. Cunbl Ban-nep-Baansca. OcoOSHHOCTH B3aMMOJACHCTBHS B TBEPABIX TEIax,
KUAKOCTSIX U razax.

43. da3oBblil mepexoa U3 raz3o00pa3HOro B XKHUJIKOE cocTosHue. M30Tepmbl
peanbHoOro raza. Kpurnueckoe cocrosinue. HacoiieHHsbii nap. 3aBUCUMOCTh IIJIOTHO-
CTH HACBILIEHHOro napa oT temmeparypsl. [IpaBuno peruara. Kputnueckast onanec-

ueHius. J[Byxdaszusie coctosnus. [loBenenue aByx(ha3HON CUCTEMBbl IPU U3MEHEHUU



temneparypsl (pu V=const). Terora ¢azoBoro npespaienusi, ga3. Ilepexoast I
pona.

44, VYpasuenue Kuaneiipona-Knaysuyca. dazoBas auarpamma. IlpuGmnu-
’KEHHOe penienue ypasHeHus Kianeipona—Kiaysuyca.

45. VYpauenue Ban-nep-Baanbca. OTKI0HEHHE CBOMCTB Ta30B OT Hjcallb-
HbIX. BupunansHoe ypaBHeHUE cocTosiHUA. Y paBHeHUE BaH-nep-Baanbca B Bupuamib-
HOM u craHmapTHO (opmax. M3otepmbl ypaBHeHus Ban-nep-Baanbca. Meracta-
OunbHBIE cocTosiHUA. KpuTHueckue napaMeTpbl, CPaBHEHUE C SKCIIEPUMEHTOM. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUN. BHyTpeHHss dHeprus raza Ban-nep-Baansca.

46. Oddext Jxoyns—Tomcona. uddepennmansuas u uaTErpambHas Gop-
Mbl addexra xoyms—Tomcona. Dddexr [Ixoyns—Tomcona B raze Ban-nmep-
Baanbsca. Temneparypa unBepcuun. Cxxkatue razoB. MeToIbl OXJIaXICHUS: TPOTUBO-
TOYHOTO OOMEHa TEIJIOM, ainadaTuyecKoro oxiaxaeHus. CBoiicTBa BemiecTBa BOIU-
3u 0KO.

47. TloBepxHocTHoe HaTsikeHHe CBOOOAHAs MOBEPXHOCTHas 3Heprus. Me-
XaHU3M BO3HMKHOBEHUSI TOBEPXHOCTHOI'O HATSDKEHMS. Y CIOBUE PaBHOBECHS HaA rpa-
HUILIE JBYX XUJKOCTEW, HAa TPAHHUIIE KUIKOCTh — TBEpAOe Teno. JlaBneHne nmoxa uc-
KPUBJICHHON NOBEpXHOCTU. KanuiusipHble sBieHus. [I0BEpXHOCTHO — aKTHUBHBIE Be-
LECTBA.

48. Vcmapenue u KumneHue xuakoctu. Junamudeckoe paBHoBecue. CrucreMa
nap—KHUAKOCTh. /[aBieHHe HACBIIIEHHBIX MapoB BOJW3M HCKPUBJICHHOW MOBEPXHO-
ctu. Kunenue. Ileperperas xuakocts. Ily3sippkoBas kamepa. [lepeoxnaxneHHbIN
nap. Kamepa BunbcoHa.

49. CrpykTypa KUAKOCTEH. 3aBUCUMOCTh CBOMCTB JKUJIKOCTHA OT CTPOCHHSI
MoJieKkyJl. Kuakue KpucTayiibl U UX BUAbL. CMEKTHKH, HEMATHKH, XOJIECTEPUKH — UX
CBOMCTBA U TPUMEHEHHE.

50. Cummerpusa tBepabix Ten. Ocb cUMMETpUH n-ro nopsaka. [lnockocts
CUMMETPHH, LEHTP CUMMETPHUH. 3EPKAIBbHO-IIOBOPOTHASL OCh N-TO Mopsaka. Toueu-

HbIE IPYIIbI. 3€pKAIBHBIE U30MEPHI.



51. Kpucramn. pemerkn. HeoOXoauMoCTh NEPUOAMUECKON CTPYKTYpPHI.
[IpumuTHBHAS pelieTka, U HEOJHO3HAYHOCTh BbIOOpa ee Oasuca. TpaHCHsSIMOHHAs
cummeTpusi. IIpocTpaHcTBEHHBIE Ipynmbl. DJIEMEHTHl CUMMETpUM peuieTku. Kpu-
ctayu1. knaccel. Kpucramnorpad. cucremsl koopauHat. O003HaUY€HNS aTOMHBIX TJIOC-
KOCTEMW, HAIPABJICHUN.

52. JledekTbl KpUCTAUIMYECKUX PEIIETOK — TOYEUHbIE NE(EKThI, TUCIOKA-
117078

53. Mexanuueckue cBorcTBa TBepAbIX Tenl. Jledopmaruu, Tenzop aedopma-
[IUH, YIPYTHE HaMPsHKCHUS, BCECTOPOHHEE pacTsbKeHne win cxatue. [lmactudeckast
aedopmarus, TeKy4ecTb, MOJICKYJISIPHBIN MEXaHU3M IPOYHOCTH.

54. Buasl mporeccoB mnepeHoca. Bpems penakcaiuu, TENIONPOBOAHOCTD,
g dy3us, BI3KOCTb.

55. XapakTepUCTUKH MOJIEKYJISIPHOTO JABM)KEHHUSA: IONEPEYHOE CEUYEHHUE.
Cpennsast 1MHa cBOOOAHOrO mpobera. YacToTra CTOJKHOBEHHI B MOJENIN TBEPIBIX
cep.

56. Ilpormeccel mepenoca B razax. OOmiee ypaBHeHHE IepeHoca. Teronpo-
BOJHOCTb, BSI3KOCTbh, caMoAn(Pdy3us. CBsA3b MEXAY «KOIPPULIHUEHTAMU [TEPEHOCAY.

57. @usnueckue SBICHUS B pa3peKeHHbIX razax. Bakyym. Temnonepenaya,
mubdysus. Tpenue nmpu MaybIX JaBICHUSX.

58. SBnenms mepeHoca B TBepabix Tenax. JAuddysus, TermmonpoBOAHOCTS,
BHEUIHSS TETIONPOBOTHOCTb.

59. SBnenus mepeHoca B KUAKOCTAX. Auddy3us, TemionpoBogHOCTb, Bs3-
KOCTb.

60. Oranune CTaTUCTUYECKOrO METO/a OT JMHAMHUYECKOTO U TEPMOIUHAMU-
YECKOTO.

61. Makpockonuueckoe U MHUKPOCKOIMUYECKOE COCTOSIHUSI cucTembl. Ompe-
JIeJIEHUe CUCTEMbI, PAaBHOBECHOE COCTOSIHUE, CTATUCTHYECKUN aHCaMOJIb CHCTEMBI,
MUKPOKaHOHUYECKUI aHcaMmOib. Dprojauyeckas runore3a. CpenHee Mo aHcaMOIo.

CpenHee o BpEMEHH.



62. BepostHOCTs MakpococTosiHMS. TepmMoauHamMuueckass BEpOSTHOCTD
MaKpOCOCTOSIHHS.

63. Kanonuueckuii ancamb6ib. Pacnpenenenue ['mn66ca. CkopoctHbie (UM-
IyJIbCHBIE) U SHEPreTUYECKUEe MUKPOCOCTOsIHUA. OnpeneneHne KaHOHUYECKOro aH-
cam0O1s1. Kanonuueckoe pacnpeaenenue (pacnpenenenue ['n66ca).

64. CBoOonHoe snekTpomarauTHoe mnoisie. CucrteMa ypaBHeHHt MakcBeia
IUIsI CBOOOJHOTO 3JEKTPOMATHUTHOTO MOJisl. BBIBOA ypaBHEHHS IJIOCKOW 3JIEKTPO-
MarHuTHOU BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH (BBIBOJ).

65. H3mydeHue 3JIEKTPOMArHUTHBIX BOJH (IUTIONG ['epia, aTOMHBIN JTHHEH-
HbI ocuWUIsATOp). BBIBON ypaBHeHUs chepUUYECKON 3IIEKTPOMArHUTHOW BOJIHBI.
BonnoBas 30Ha, nuarpamma usnydenus. CpeHss MOITHOCTh U3TydeHus! (BBIBOJ).

66. Illkama smekTpoMarHUTHRIX BOJH. CBET, pupoaa ceeta. CBeToBas BOJI-
Ha: YpaBHEHHUE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKHU U CBOMCTBA.

67. 3axonnl reoMmerpuueckoil ontuku. [lpuniun depma. BeiBoj 3akoHOB
reOMETPUYECKON ONTUKU HAa OCHOBE AJIEKTPOMATHUTHOMN TEOPUU CBETA.

68. CooTHOlIEHUE aMIUTUTYJ] CBETOBBIX BOJIH MPU OTPAKECHUU U TPEJIOMIIE-
HUU Ha rpaHulie pasjaena 1Byx cpea. opmynsl @penens (BbIBOJ, OOIIUIA ciiydait).

69. Anamu3 ¢popmyn PpeHens Mo aMIUTUTyIaM. SIBJieHHE MOJTHOW MOJISIpH-
3al[MU CBETA MPU OTPAXKEHUH, 3aKOH bprocrepa. MexaHu3M MoisipU3alu CBETa Mpu
OTPAXXEHUU U MPETOMIICHUH.

70. CooTHOUIEHHE aMIUIUTY] MaJarolled, OTPaXEHHOW M MpPeJOMIICHHOU
CBETOBBIX BOJIH Ha TPaHUIIEC pa3zelia IBYX Cpeil P HOPMAJIbHOM U CKOJb3AIIEM Ma-
JICHUU CBETA.

71.  KonddummeHTsl oTpakeHus U npeaomiieHus cBeta. [ padudeckoe mpea-
ctaBiienue ¢popmyn Openens. Ananuz popmyn Openens o dazam.

72. TlomHoe BHYTpEeHHEE OTpaKEHUE CBETA. AHAIU3 MOBEICHUS OTPAKCHHON
U TIPEJIOMJICHHOM CBETOBBIX BOJH Ha ocHOBe (hopmyn Dpenens. OnTuueckre BOJIHO-

BOJIBI.



73. Uurepdepenuus cBera. YcaoBus BOSHUKHOBEHUSI MHTEP(HEPEHIIMOHHON
KapTUHBI OT JBYX 3JEKTPOMArHUTHBIX BOJIH. CTpyKTypa UHTEP()EPEHIIMOHHOTO OIS
OT JIByX TOYEUHBIX KOT€PEHTHBIX UCTOUYHUKOB.

74. BuauMocTh UHTEPPEPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh UHTEep(hepeH-
[IMOHHOW KapTUHBI OT PACCTOSHUA MEX]y HCTOYHHMKAMHU U TMOJOXKEHHUS SKpaHa
HaOmoaenus (onsiT KOHra). 3aBUCUMOCTh UHTEP(DEPEHIIMOHHON KApTUHBI OT MPOTS-
’KEHHOCTH MCTOUYHUKA. [IpocTpaHCTBeHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.

75. 3aBUCUMOCTh HUHTEP(HEPEHIIMOHHOM KAPTHUHBI OT CTEMEHW KBAa3MMOHO-
XpOMaTHYHOCTH UCTOYHHUKA CBeTa. BpeMeHHas KOTepeHTHOCTh M €€ XapaKTePUCTHKH.

76. Meronpl ocymecTBiaeHUs] uHTepdepeHnn (neneHue (GppoHTa BOJIHBI U
JICJICHUE aMIUIATYAbl BOIHBI). [10JI0CHI paBHOTO HAKJIOHA M MOJOCHI PAaBHOM TOJIIU-
Hbl. Konbia HeroToHa.

77. Judpaxuus ceeta. [Ipunmun ['toiirenca-dpenens (BbiBoA). MeTos 30H
®penerns (BIBOM).

78. 3aBucumocTb umncia 30H OpeHens oT paanyca OTBEPCTHS, OT B3aUMHOTO
pacmoJIoKeHUs] UICTOYHUKA, nuadparMbl U dkpaHa HaOmoaeHus. Judpakuus Opene-
JIs1 Ha KPYTJIOM OTBEPCTUH U AUCKe. 30HHAS TUIACTUHKA.

79. Judpaxmnus @payHrodepa Ha menu. BausHue MUPHUHBI IIEIA HA JTH-
(bpakIMOHHYIO KApTUHY.

80. Teopus nudpakIIMOHHOW PEIICTKH. AHAIU3 pacTpeeICHUs] HHTCHCHB-
HOCTH B qudpakiimoHHon kaptune @paynrodepa ot AudpakiinoOHHON PEIIeTKH.

81. Pacuer nudpakumOHHONW KapTHUHBI.

82. BzaumogeiicTBue cBeTa ¢ BellecTBoM. HopManbHas U aHOMabHas JUC-
nepcus. DJIEKTpOHHAs TeopHs aucnepcud. KoMIIeKCHOCTh Moka3arenst mpeaomIe-
Hust. Dopmyna 3enbmeiiepa (BIBOM).

83. SIBnenme moriomieHus cBeTa BemiecTBOM. 3akoH byrepa-JlambGepra. 3a-
koH bepa. Koa¢ddunuenT nornomenus ceera.

84. IlpoxoxkJeHue cBeTa 4epe3 ONTHYECKH HEOJHOPOJHYIO cpeny. Pacces-

Hue cBeTa. 3akoH Panes (BbiBox). [lonsipu3zaniuist pacCessHHOTO CBETA.



85. Bparmenue miocKOCTH MOISPHU3aAIUU CBETa ONTUYECKH aKTUBHBIM BeEIIle-
cTtBoM. 3akoH buo (BpamarenbHas gucnepcus). Teopust BpaaTeaIbHON JUCTIEPCUH.

86. IIpoxokieHue cBeTa yepe3 aHU3O0TPOIIHBIE Cpelbl. SIBIEHUE ABOMHOIO
nydenpenomiienne. OCHOBBI KpucTauIOONTUKHA. CTPYKTypa MIIOCKON MOHOXpPOMATH-
YECKOM BOJIHBI B @aHU30TPOIHOMN Cpejie.

87. Teopusa nBoiiHoro mydenpesnomieHus (3akoH dpenens, BbIBOj). [IpaBu-
Jla pacyueTra IMOJIOKEeHUS W HampaBieHHs ()POHTA BOJIHBI HA OCHOBE MpHHIMMA [ FOii-
reHca Jijisi aHU30TPOITHON CPEJIbl.

88. MHckyccrBeHHas anumzotpornusi: metporpadus, spdexkr Keppa, sdhdext
KoTtTron-MyToHa.

89. PaBHoBecHoe TeruioBoe mM3nydeHue. 3akoH Kupxroda. AGCONIOTHO Yep-
HOE TeJI0. 3aBUCHUMOCTh UCITYCKATEIBHON CIIOCOOHOCTH a0COJIFOTHO YEPHOTO Teia OT
muHbl BOJHBL. 3akoH Credana-bonbinmana. 3akon cmenienus Buna (dbenomenono-
rUYecKasi TEPMOJIMHAMUKA TETUIOBOTO U3ITyUYCHHUS).

90. PaBHOBecHOe TermioBoe m3nmydenue. @opmyna Pames-/[kuHca, «yiabTpa-
¢duoneroas katactpoda». ®opmyna uznydenus [lnanka.

91. KsanToBBIe CBOWCTBa cBeTa. BHemmHUit u BHYTpeHHUN (POTOID HEKTHI.
3akonbl CrtoneroBa. HemocTaTku KiIacCMYECKOW TEOPUU H3IY4YEHHS. Y PaBHEHHE

Oiinmrenina st pororddexra

HpI/IHIII/Il'I COCTAaBJICHHUSA IK3AaMECHAIIMOHHOI'O oumJiera

buiter BKIIIOYAET TpU BOIPOCA, IO OJHOMY M3 OCHOBHBIX Pa3/ielioB MpeEroaaBa-
€MOU JNMCUMIUIMHBI, YTO MO3BOJSIET MAaKCUMAJIBHO TMOJIHO OLIEHUTh OCTaTOYHBIE 3HA-
HUS CTYJICHTA.

Kpurepuu oLleHKHM K 3K3aMEHY: «OTIMYHO» - OTBET HA BCE TPU BONIPOCA U OJIMH
JOTIOJIHUTEIIbHBI;

«XOpouIo» - OTBET HA JiBa BOIIPOCa U OJIMH HOHOHHHTGHBHBIﬁ;



«YAOBJICTBOPUTCIIBHO» - OTBCT HAa OJIMH BOIIPOC U OJIUH I[OHOJIHPITGJIBHLIIZ;



