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

JlucuurinHel (Moyn) yaeoHoro miaHa (naaexe b1.5.23).

OO6mrast TpyT0€MKOCTh JUCITUTUIMHBI COCTABISICT 6 3a4eTHBIX eauHuIl, 216 ga-
COB. YYECOHBIM ITAHOM TIPEAYCMOTPEHBI: 36 4acoB JieKmuii, 36 4acoB TaOOpaTOPHBIX
3aHsATHH, 36 yacoB mpakTudeckux 3aHsaThii, 108 dacoB camocTOSITENBHONM pabOTHI,
BKJIFOYas 27 9acoB Ha MOJATOTOBKY K 3K3aMeHY. JIMCIMIUTMHA peann3yeTcsl BO 2-M |
3-M cemecTpax 1-ro u 2-ro Kypca.

[lenb OCBOGHUS JUCIHMILTUHBI — 3TO CPOPMHUPOBATH Yy CTYACHTA MPE/ICTABICHUE
00 OCHOBHBIX pa3zzeyiaXx (PM3HUKH, PUBHUTH HABBIKK AKCIEPUMEHTAIBHOTO HCCIICIOBA-
HUSl T€X WM WHBIX (PU3UYECKHX SIBJICHUH M TMPOIIECCOB, HAYYUTh paboTaTh C U3MEPHU-
TEIbHBIMU TPUOOPAMU U COBPEMEHHBIM 3KCIEPUMEHTAIILHBIM 00OpyaoBaHueM. Llenb
M3YyUYeHHUS paszjiena «o0mied GUu3ukm», COCTOUT B TOM, UTOOBI MPEJICTaBUTh (puU3nye-
CKYIO TEOPHIO TOTO WJIM MHOTO SIBJICHUS, KaK 00001IeHrne HabI0IeHUH, )KU3HEHHOTO
OTIBITA M SKCIIEPUMEHTA, U TIPEICTABUTh 3Ty TEOPHIO B BUIE MAaTEMaTHYCCKON CBS3H
MEXIy (PU3NIECKUMH XapaKTEPUCTHKAMU ITOTO SBIEHUS, CIOCOOCTBYIomero (op-

MHUPOBAHHIO eCTeCTBCHHO-Hay‘lHOﬁ KapTHUHbI MUpaA.

JIJist yCHenHOoro U3y4eHUsl TUCIUTLTMHBI y 00yJaronuXxcsl TOJDKHBI ObITh Ya-
CTUYHO C(HOPMHUPOBAHBI AIEMEHTBI CIICAYIONMINX MPEIBAPUTEITHHBIX KOMITCTCHITHIA:

I[IK-2 — cmocoOHOCTh  CaMOCTOATENBHO — MOJy4aTh  T'E€OJIOTHYECKYIO
uH(}OpMAaIMIO, UCIIOJIB30BATh B HAYYHO-UCCIIENOBATEILCKON JEATEILHOCTH HaBBIKH
MOJIEBBIX W JIA0OPATOPHBIX TEOJOTHYECKHX HWCCIeNOBAaHUN (B COOTBETCTBUU C

HAMPAaBIEHHOCTHIO (MTpodusieM) MOATOTOBKH);



[IK-3 — cmocoOHOCTRI0O B COCTaBE HAYyYHO-HCCIEIOBATEIHCKOTO KOJJIEKTUBA
y4acTBOBATh B MHTEPIPETAIIMU I'€OJIOTHICCKON HH(DOPMAIIMH, COCTABICHUN OTYCTOB,
pedeparoB, Oubmmorpaduii MO TEMaTHKE HAYYHBIX HMCCICAOBAaHUHN, B MOATOTOBKE
myOTMKaIui;

[Inanupyembie pe3yabTaThl OOyUYECHHS 110 JAHHOW JUCHUIUIMHE (3HAHUS, yMe-
HUSI, BJIAJCHUSA), COOTHECEHHBIC C MUIAHUPYEMBIMH PE3yJbTaTaMH OCBOEHHUS 00pa3o-
BaTEJIbHOW MPOrpamMMBbl, XapaKTEPU3YIOT 3Tanbl (POPMUPOBAHUS CIEAYIONIUX KOMIIE-
TCHIIUM:

Koa n popmyanposka
AL (popMyTHp Jtanbl pOPMUPOBAHMUS KOMIIETEHLMHU

KOMIIETEHIIUN
OIIK-3, 3HaeT CYLIHOCTbh U 3aJa4l MAaTEMAaTHKH U €CTCCTBCHHBIX HayK
CIOCOOHOCT HCIIONB30BATH Veer HCIIOB30BaTh MOJYYEHHBIC 3HAHUSA B 00J1aCTH MAaTEMATHKHU H

B ipodpeccoHaNbHOM fesi- €CTECTBEHHDBIX HayK

TEIIBHOCTH 0a30BbIC 3HAHUS

MaTCMaTHKH1 1 €CCTECTBCHHBIX | Braneer | MeTosaMM IIPUMMEHEHHS MATEMATHKH M €CTECTBEHHBIX HAYK

HayK

IK-7 - (dbyHIaMeHTaIbHbIe pa3ienbl (PU3NKU, XUMHH, SKOJIOTHH, HH-
CIIOCOOHOCTH MCII0JIH30BATh 3Haer (bOpMaI_II/IOHHBIX TEXHOJIOTHH JIJI PEeIICHU NPAKTUICCKUX
3HAHUS q)yHﬂaMeHTaHBHBIX 3a4a4 B 00JIaCTH T'€0JIOTHUH.

pa3acioB (1)I/I3I/IKI/I, XHUMUU, HpI/IMCHHTL (bYHI[aMeHTaJ'ILHLIC pa3aeciibl (1)I/I3I/IKI/I, XHUMHU,
5KOJIOTUH, HHq)OpMaL[I/IOHHBIX VmMmeer 3KOJIOTHH, I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUN I pCHICHUS

TEXHOJIOTHUIA IS peleHust MPAaKTUYCCKUX 3a1a4 B 00J1aCTH T€OTOTHH

NPaKTUYECKUX 33/1a4 B o0a-
CTH Te0JIOTHH MeTOAaMHU (yHIaMEHTAIbHBIX Pa3ieioB GU3UKH, XUMHH,
Brnaneer | skonoruu, HHQOPMALMOHHBIX TEXHOJIOTHHA AJISl pEILICHUS
MPaKTUYECKUX 3aj71ad B 00JIaCTH re0JIOTHI

Jns dopMupoBaHUs BBIIIIEYKA3aHHBIX KOMIIETCHIIMNA B paMKax IUCIMILUIMHBI
«Dusukay MPUMEHSIOTCS CIAEAYIOIINE METOJIbI aKTUBHOTO/ MHTEPAKTUBHOTO OOyUe-
HUSL: JIeKuusi-6ecena, JeKIus-nmpe3eHTanus, npodaeMuas yjekuusi, [Tpaktuueckoe 3a-

HsATHE, coOecenoBanme, TeCT, pedepar.



| . CTPYKTYPA Yl CONEPKAHUE TEOPETUYECKOW YACTHU KYPCA
(72 YAC.)

«MEXAHHKA» (18 HAC.)
Paznen 1.(4 gac.)
Tema 1.0OcHOBHBIE NMPEICTABICHUS CIICIIMAIBHON TEOPUU OTHOCUTEILHOCTH
Tema 2. KuneMaTrnka MaTepuaibHOM TOYKH.
Tema 3. Kunematnueckne XapakTEpUCTUKNA MATEPUAIIBHOU TOYKH.
Tema 4.KuHemaTuyeckne ypaBHEHHS PAaBHOMEPHOTO M PABHOIEPEMEHHOTO
MPSAMOJIMHEUHOTO JBUKECHUM.
Tema 5.KunemaTnka BpamaTeabHOrO IBUKEHUS MATEPUAIIBHOU TOYKH.
Tema 6. IlpeoOpazoBanus I'ammnes. [Ipunnun otHocutenbHOCTH [ amumes.
[IpeobpazoBanus Jlopenia. CiaeacTBus u3 nmpeodpazoBanuii Jlopenia.
Pa3znen 2. (4 yac.)
Tema 1/IuHamMmuKkamMaTepuanbHON TOUKU. 3aKOH COXPAHEHHS UMITYJIbCA.
Tema 2. DHeprus, padoTa, MOIIHOCTh. 3aKOH COXPaHEHUS MEXaHUYECKON
SHEPIHUH.
Tema 3./[BHKE€HUE B I0JIC TATOTCHUS.
Pa3nea 3. (4uac.)
Tema 1. BpamarenbHoe TBUKEHUE CUCTEMbBl MATEPUAIIBHBIX TOUYEK.
Tema 2.JlunaMuka abCOIOTHO TBEPJOTO Tea.
Tema 3.251eMeHThI TUIPOIUHAMUKH.
Pa3znen 4. (6 yac.)
Tema 1.Kone6anus. 'apmoHndeckue KoiaeoOaHusl.
Tema 2. [IpyxunHbId, GU3HUECKUN U MATEMAaTHYCCKUN MasSTHUKH, TIEPUOJIBI
UX KOoJieOaHUH.
Tema 3 CroxeHue rapMOHUYECKUX KOJICOaHMIA.
Tewma 4 3atyxaromme KojieOaHusl.
Tema 5.BoIHyXIeHHbIE KOJIeOaHN .

Tema 6Mexanndeckue BoiaHbl. HTEpdepeH s MeEXaHUYeCKIX BOJIH.



«MOJIEKY/IAPHAA OU3UKA H TEPMO/THHAMHUKA» (18 HAC.)

Paznen 1. (4uac.)
Tema 1. Ilpeamer u 3a1auu MOJIEKYJIIPHON DU3UKHU
Tema 2. DMnupudeckue ra3oBble 3aKOHbL. MOJIEKYISIPHO-KUHETHYECKAS TEO-
Py HICATBHOTO ras3a. JlaBneHne naeanbHOro rasa.
Tema 3. TennooOMeH U TEPMOAMHAMUYECKOE PAaBHOBECHE.
Tema 4. CKOpPOCTH Ta30BBbIX MOJIEKYI.
Tema 5. Pacnipenenenne MakcBeuia B IPUBEAECHHOM BHJIE.
Pasnen 2 (4uac.)
Tema 1. bapomerpuueckas hopmysia U BbIBOJ 3aKkoHa bonbiimaHa.
Tema 2. BpoyHOBCKOE JBHKECHUE.
Tema 3. DneMeHThI MOJIEKYIISIPHO-KMHETUYECKOW TEOPUU HEPABHOBECHBIX
ITPOLIECCOB.
Tewma 4. qudbdysus. Camoauddyzus.
Pa3nea 3. (4uac.)
Tema 1. BayTpenusis sueprus, padbora, Terora
Tema 2. TennoemMKoCTh HICATBHOTO Ta3a.
Tema 3 Knaccuueckasi TeOpusl TEINIOEMKOCTEN ra3oB
Tewma 4. Teopust TeTI0eMKOCTH TBEpABIX Tel Jlebast.
Pasnea 4. (6 yac.)
Tema 1. Bropoe Hayano TepMOANHAMHUKHU.
Tema 2. CTaTUCTUYECKHI CMBIC BTOPOI'O Hauajla TEPMOJUHAMHUKHU.
Tema 3. Peanbnbie ra3el. YpaBHenue Ban-ngep-Baanbca.
Tema 4. Dddexrt Txoynsa-Tomcona.

«IJIEKTPHYECTBO U MAT'HETH3M)» (18 HAC.)

Pa3zpnen 1. (4uac.)



Tema 1. DnekTpocraruka.

Tema 2. I1oCTOSTHHBIN ANEKTPUYECKUI TOK.
Pasznen 2. (4uac.)

Tewma 1. CTanmoHapHOE MarHMUTHOE TOJIE.
Pa3znen 3. (4uac.)

Tema 1. DnexkTpoMarHuTHass MHAYKLIMS W KBAa3UCTAalMOHAPHBIE IEPEMEHHBIC
TOKHU.

Pa3nen 4. (6 yac.)

Tema 1.YpaBHeHns MakcBeiuila U1 OCHOBHBIE CBOMCTBA JJIEKTPOMArHUTHBIX
BOJIH.

«OIITHKA» (18 HAC.)
Pa3znean 1. (4uac.)

Tema 1. ITpeamer u 3a1a4u ONTUKHU.

Tewma 2. N3iydueHune 3J1€eKTPOMarHUTHBIX BOJIH.

Tema 3. 3aKOHBI TEOMETPUUECKON ONTHKH.

Tema 4. OcHOBHBIE NOJI0KEHUS Teopur DpeHens OTpakeHUsT U NPETOMIICHHUS
CBETOBBIX BOJIH Ha I'PAHULE ABYX CPEI.

Tema 5. Ananuz Gopmyn @penens mo dazam.

Pa3nen 2. (4uac.)

Tema 1. SIBneHue NONMHOTO BHYTPEHHETO OTPAXKEHUS.

Tewma 2. UnTepdepenus ceera.

Tema 3. BunumocTts uHTEp(HEPEHIIMOHHOW KApTUHBI U €€ CBA3b CO CTEMEHBIO
KOTE€pPEHTHOCTU MHTEPPEPUPYIOLIUX JIyUYei CBeTa.

Tema 4. MeToapl ocyllecTBIeHUs WHTEpPEpEeHIIUU: METO AefieHus: (hpoHTa
BOJIHBI U METOJ| JIEJICHUsI aMIUIMTY/bl BOJHBI Kak (hpu3MuecKkasi OCHOBAa ONTHYECKOU
anmnaparypsl.

Paznen 3. (4uac.)
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, TTOJSIPU3AIUs CBETAa IPU JBOMHOM JTyUe-

IMPCIIOMJICHUMU. 3akoH Maroca.

Pasnea 4. (6uac.)
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-bonbiimMaHa 1 3aKkoH cMelieHus: Buna.

II. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOHN 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 NMHAMUKH MAaTEPUAIbHON TOYKH 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. MneanbHblil ra3. YpaBHEHUE COCTOSHUS UICATBLHOTO rasa.

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 IOJE. DNEKTPOeMKOCTh. KoHaeHca-

TOPBI
3anstue 4. [ToCTOSTHHBIN ANEKTPUYECKUI TOK
3ansTre 5. MarHuTHOE 10JI€ MOCTOSIHHOTO TOKA B BAKyyMe
Ilepeuenv munoevix 60npocoe 014 umoz206020 KoHmpoaa. Mexanuxa

1.OcHOBHBIE MPEACTABICHUS CIECIMAIBHOW TEOPUU OTHOCUTEIBHOCTH. ['mmoresa

00 adupe. OnbiTel Maitkenscona-Mopnu. [Toctynater DiHIITEIHA.

2. Kunematuka matepranbHON TOYKU. CrOCOOBI 3a1aHUs MOJIOKEHUS TOUKU U €€
nekenus. [lepemetienne. CBsi3b IepeMeEIICHUs] C TPUPAILIEHUEM PAUYC — BEK-

TOpA.

3.KuneMatnyeckre XapakTEPUCTHUKU MaTepUaIbHON TOYKU. CKOPOCTh, YCKOPEHHUE.

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



4. KuHemMaTHyecKkre ypaBHEHHsI PaBHOMEPHOIO W PABHOINEPEMEHHOTO MPSIMOJIM-

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

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

OJIHOPOJHOM CHJIOBOM IIOJIC TATOTCHMA.

10.Cucrema mMaTepuanbHBIX TOYEK, €€ UMITYJIbC. 3AMKHYThIE U HE3aMKHYTBIE Me-
XaHWYECKUE CUCTEMBI. 3aKOH COXPAHEHHUS MMITYJIbCAa CHCTEMBI MaTEPHAIbHBIX

TOYCK.

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

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

13. IloreHumnanbHble cuibl. [loTeHumanbHas sHeprus. [loTeHumanbHas SHeprus

CHUJI yIPYTOCTH.
14.CBs13b IOTEHIIMAIILHON CUJIbI C TOTEHIIMAIBLHOM SHEPTUEH. [ paiueHT.

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

I'MH B MCXaHUKEC.

16.entpanbubiii  ynap mapoB. Koadduuuent BoccTaHOBieHHS. AOCOIIOTHO

YIpYyTUH yaap.
17. AGCOMIOTHO HEYIIPYTUM yaap. Y aapbel IEpBOro U BTOPOTO poja.

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

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



19.IloTeHman M HaNpPsYKEHHOCTh T'PABUTALMOHHOIO MOJIS, CBSI3b MEXKIY HUMHU.
DKBUBAJICHTHOCTh MHEPTHONM W TPABUTALMOHHON Macc. DKCHEpUMEHTAIbHAS

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

21.IloHdaTHE O MOMEHTE CHJIBI I MOMEHTE MMITYJIbCA OTHOCUTEIIBHO OCU U TOYKH.
YpaBHEHHME MOMEHTOB MEXAHUYECKON CHCTEMBI OTHOCHUTEJIBHO TOYKH. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA MEXaHUYECKOW CUCTEMbBI OTHOCUTEIBHO TOYKHU

H OCH.

22.IloctymnarenbHOE U BpallaTeIbHOE IBHKEHUS TBEpROro rena. LlenTp mace u 3a-
KOH ero ABWwKeHHsA. OCHOBHOM 3aKOH JAWHAMHUKHM BPAIATEIILHOTO JIBUKCHUS

TBCPAOIro TCJla. 3aKoH COXpaHCHHUA MOMCHTA UMIIYJIbCa TBEPAOI'O TCJIA.

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

['ronrenca-1lIrennepa.

24.CBob6oansie ocu. ['mpockon. I'mpockonuueckuit adpdexr. [Iperneccus rupocko-

na. CKOpoCTh MPELECCUOHHOTO JBUKCHUS.

25.Buasl u tunel gepopmanmii. Hanpspkenne u yeunue. Moaynu FOnra u cnsura.

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

27. JlamunapHoe u TypOyieHTHoe TeueHus. Yucno PeitnHonbaca. JlamunapHoe te-

YeHHUE BS3KOM JKUJIKOCTU B KpyTIIbIX TpyOax. dopmyna [lyazeins.
28. Metonb! onpenenennst BA3KocTu kujakoctu. Dopmyna Crokca.

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

FapMOHHYECKUX KOJIeOaHUSIX. DHEPTusi TapMOHUUECKUX KOJICOaHUH.

30.®u3nYecKkuii 1 MaTEMaTHUYECKUN MasSTHHKHU, MEPHOJIbI UX KosieObanui. [Ipure-

JACHHAasA OJIMHA (1)H3H‘IGCKOFO MasiTHHKA.



31.CnoxeHune rapMOHUYECKIX KOIeOaHuit:

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

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

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

HUE BOJIHBI U BOJIHOBOE YPAaBHEHHUE.
35.Uurepdepentus BosH. Ctosune BoHbI. KOOpIMHATHI Y37I0B U Ty4YHOCTEH.

Ilepeuens munoewvix 60nPOCos 011 UM0208020 KOHmpoas «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-
JTUHAMUYECKU METObI B MOJIEKYJISIPHOM (hU3HKE.

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

4. JlaBieHue UaealbHOTO Tra3a. BeIBOJ OCHOBHOTO ypaBHEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UICATBHOIO 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. M3ompoiecchl 1 COOTBET-
CTBYIOIIME UM 3aKOHBI UI€alIbHOTO Tra3a. 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: CIyYallHbIe COOBITUS U CITy4yalHbIC BEIUYH-
HBI, YaCTOTA U BEPOSATHOCTh, JUCKPETHOE U HEMPEPHIBHOE PACTIPEICICHUE BE-
POSITHOCTH, TIJIOTHOCTh BEPOSITHOCTH, YCIIOBUE HOPMHUPOBKHU, TEOPEMBI CIIOMKE-
HUS U YMHOKEHUS, CPEHUE 3HAUCHUS CITyYailHbIX BEJTUYHH, (PIyKTyaIuu.
Pacnipenenenne Makcsemna. Onpeaeneane pyHKITUN pacTpeeICHIs] MOJICKYJT
MO MPOEKIUIM cKopocTel (BeiBo). ['paduk QyHKIIMU pacnpeenenus Moje-
KyJI IO IPOEKIUAM CKOPOCTEM.

Pacnpenenenne Makcsesuia. Onpenenenre GQyHKIIMU pacpeaeICHUsT MOJIEKYJI
10 a0COJIIOTHBIM 3HAYEHUSIM CKOpOCTeil (BbIBOM). ['eoMeTpuiyecKkoe UCTOIKO-
BaHME MOJIy4YeHHON (DYHKITUU.

Pacrnipenenenne MakcBeruia B IpUBECHHOM BUJIE. XapaKTEPHbIE CKOPOCTH
MOJIEKYJI IIPU pacupeneaeHn MakcBeruia: HauBEepOsITHENIIAs CKOPOCTh Cpeli-
HSSl M CPEJTHE KBaJApaTUUHAsI CKOPOCTH, CPEIHSA CKOPOCTH IO MPOCKIIUH, CPE-
HEE 3HAYCHUE MOJYJIS POEKIUU CKOPOCTH, CPEIHSSL OTHOCUTEIBHAS CKOPOCTb.
CB3b MEXIY XapaKTEPHBIMU CKOPOCTSIMH.

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

Pacnipenenenne MakcBeria no 3Ha4€HUSAM KMHETUUECKOW dHEPTUU. CBA3b
Mexay pacnpeaenenuem Makcseruia u boneimana. Pacnipenenenue Makcseln-
na-boneiMmana. Pactipenenenune bonblmana 11l TUCKPETHOTO CIIEKTpa 3HAYe-
HUU DHEPIUU.

bpoynoBckoe nBmkenne. Pacuer cpennero kBaapara cMeImeHuss OpoyHOBCKOM
yacTUIlbl (BbIBOA (popmysibl DiiHIITEITHA-CMOITYXOBCKOT0).

DJIeMEHThI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU HEPABHOBECHBIX MPOIIECCOB:
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 3PPeKTUBHOE ceueHre MosieKy raza. CpeaHsis
JUTHHA CBOOOAHOTO Mpobera (BBIBOT) M paclpeeieHHe CBOOOIHBIX MPOOETOB
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. KoadghuimeHT BA3KOCTH U €r0 3aBUCUMOCTh OT TEMIIEPATYPHI U JIaBJe-
HUSL.

OG61as Teopust MPoOIECCOB MepeHoca B razax. TemtonpoBoaHocTh. Koadduiu-
€HT TEIJIONPOBOJIHOCTU U €T0 3aBUCUMOCTbH OT TEMIIEPATYPhI U IaBICHUS.
HyneBoe Hauano tepmonHamMuky. TepMOIMHAMUYECKHE MPOLIECCHI: PABHO-
BECHBIC WJIM KBa3UCTaTUUECKUE, 00paTUMbIe U HEOOPATUMBbIE, KPYTOBBIE WIIH
HUKINYECKHE.

ITepBoe Hauano TepMoaMHAMUKU. BHyTpeHHsIs1 2HEpTUsi, paboTa U TeIjoTa.
[TpuHIIUTT SKBUBAJICHTHOCTHU TEIUIOTHI 1 paOOTHI.

TermnoeMKoCTh UIeaIbHOTO Ta3a. TermIoeMKOCTh Ta3a MpU MOCTOSTHHOM 00be-
M€ ¥ IOCTOSTHHOM JaBJIeHUU. DHTANbIUI. Ynciio crereHe ¢cBo00a6l. BeIBOI
ypaBHeHus1 PoGepra-Maiiepa.

Anuabathsiii ipotiecc. BriBoa ypaBaenus Ilyaccona. Pabora npu agunadataom
npoiiecce.

[TomutponHsiil nporecc. BeIBOA 1 aHaNU3 ypaBHEHHS MTOJIUTPOIIBI.
Krnaccuueckast Teopusi TEIUIOEMKOCTH Ta30B U TBEPAbIX Tell. 3aKoH J{ronoHra-
ITtu. HegoctaTku Ki1acCHYECKON TEOPUHU TETIJIOEMKOCTH.

DneMEeHThI KBAHTOBOUM TEOPUH TEIUIOEMKOCTH TBEPBIX Tel. 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 trepmonuaamuku. OO6paTuMbie M1 HEOOPATHUMBIE MTPOTIECCHI.

DopMyIMPOBKU BTOPOro Hayaina tepMmoanHaMuku Knaysuyca, KenbBuHa u

ITnanka. KIIJI TermioBoi U XOJOAWILHON MaIlIMHBI.

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

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

Teopema Kitay3uyca o IpuBeIEeHHON TEIUIOTE. DHTPOIHS U TEPMOJIUHAMUYE-

CKHI CMBICJI SHTPOIIMHU B HJICATBHOM 00OpaTUMOM IPOIIECCe.

MareMaTu4yeckoe ONMCaHue KBa3uCTaTUYECKUX U30IPOLIECCOB HA OCHOBE BTO-

poro Hadaja TepMOIUHAMUKH. T-S muarpaMMel.

CraTucTUYECKH CMBIC BTOPOTO Havalla TEPMOJIMHAMUKU. BeiBo1 popMyIibl

bonbeumana st sHTponuu. 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-Baansca. Kpurnueckoe

COCTOSIHME BEILIECTBA U KPUTUUECKUE MTAPAMETPhI COCTOSIHUS BemiecTra. Ona-

JIECUEHIIMS. 3aKOH COOTBETCTBEHHBIX COCTOSIHUA.

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

Hamuka dpdekrta J[>xoyns-Tomcona. Pacuer nuddepenimansuoro sdpdexra

Jxoyns-Tomcona. MaTerpansabiii apdext Ixoyns-Tomcona.

SBnenus Ha rpaHule KUAKOCTU. [loBepXHOCTHAS SHEPrUd U TOBEPXHOCTHOE

HaTsDKeHue. JlaBieHue o N30rHyTOM ITOBEPXHOCTHIO.

CwmaumnBanne u HecMaunBanue. Kanwuisapuele siBnenust. @opmyna Jlamnaca.
Ilepeuenv munoevix 60npocoe 014 umMo206020 KOHMPOA

«3Jlel<mpu yecmeo u Macunemusm))

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

MOJENCTBHE 3apsAI0B, 3aKOH KyioHa.



2.9nexTpuueckoe nojie B Bakyyme. HanpspkenHocts nons. [IpuHnmn cynepnosunuu

nonei. [loxe qumons.

3.Ilonstue cunoBoii nHuK. [1oTok BekTOopa HanpsikeHHOCTU. Teopema OcTporpai-
ckoro-I'aycca B unTerpanbHoil u nuddepennmansaoil Gopmax. DIEKTpHUECKHE
3apsiibl KaK UCTOYHUKHU M CTOKH DJIEKTpUdeckoro noss. I[IpumeneHue teopemsl

IS pacyeTa dIeKTPUUECKHUX ToJIeH (TUI0OCKOCTH, KOHAEHCATopa, 1apa).

4 PaboTta 110 MNCPCMCIICHUIO 3apsaga B JJICKTPHUYCCKOM IIOJIC. HOTGHHH&HBHBIﬁ Xa-

paKTep AMEKTPOCTATHYECKOTO MoJisl. TeopeMa O IUPKYIIALUH.

5. Juddepenunanbias HOpMyIHpPOBKAa MOTEHIIMATBHOCTH AJIEKTPOCTATUYECKOTO

OJIS.
6.ONEKTpUYECKOE MOJIE TPOU3BOJIBHON 3apsKEHHON TOBEPXHOCTH.

7 1lonsiTue IIOTCHIOMAJIA. HOpMI/IpOBKa IIOTCHIOMAJIa. HOTGHHI/IaJ'I II0JIs1 TOYCYHOI'O
3apsaa. Pa3nocth IIOTCHIUAJIOB. CBs3b PAa3HOCTH IMOTCHIHMAJIOB W HAIIPAKCHHO-

cty oy, [loHATHE SKBUIIOTEHIIMATIBHOM TTOBEPXHOCTH.

8. IIpoBOHUKM B 3JIEKTpPUYECKOM Mojie. PaBHOBeCHOE pacmpezesieHue 3apsioB B
npoBogHuKe. EMKOCTh MpOoBOAHMKOB. KOHAEHCATOPBI, COEAMHEHUE KOHAEHCATO-

pOB.

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

BekTop nossipusanuu. [Tose B AM3ICKTPHUKAX.
10.Teopema I'aycca B quanexktpukax. CernetoanekTpuku. [1be303ddexr.

11.DHeprusi B3aMMOJICUCTBUS JICKTpUUECKUX 3apsanoB. CoOCTBEHHAs dHEPTHs 3a-

psiaa. DHEPrus MEKTPUIECKOTO MOJISL.

12.I1ocTOSsIHHBINA 31EKTpUYECKUN TOK. OCHOBHBIE XapaKTEPUCTHKU MOJISI MOCTOSIH-
Horo Toka. Teopema o HEMPEpBHIBHOCTH JIMHUN TOKA. 3akoH OMa B nuddepeHuu-

anpHOU (hopme.



13.Unterpanpuas ¢opma 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. Kiaccuueckas Teo-

pus npoBoauMOCTH TBepbIX Teu (Jlopenia-Zlpyad) u ee 3aTpyIHEHUS.

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

HHUKOB, IIOJYIIPOBOIHHUKOB, TUIJICKTPUKOB.

18.IlpumecHast MpOBOJAMMOCTD MOJIYITPOBOJHUKOB. SIBJIEHUS HAa TpaHULAX MOJIYIPO-

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

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

YCT MAarHUuTHOI'O ITOJIA IIPAMOI'O TOKA, KPYroBOoro TOKa.

21.Cuinbl, IEUCTBYIONIME HA TOKM B MArHUTHOM T0Jie. MarHuTHBIA MOMEHT PaMKH C

tokoMm. Cuna Jlopenna.
22.9¢dext Xomna.

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

OHUPKYJISAIHUU B MArHUTHOM I10JIC. IlonsaTre MOHOIIOMIA.

24.Teopusa marHeTukoB. MaruuTHbelii MoMeHT aTtoMmoB. IIpeneccus Jlapmopa. [Ipu-

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

25.Knaccnueckas TCOPHUs I10JIA B MArHETUKAX: BCKTOP HAMAaroHuirvBaHWA, MarHuTHas
BOCIIPUUMYHNBOCTb, MOJICKYJIAPHBIC TOKH. MarsuTHO€ 110Ji¢ B MarHeTukax. ITeo-

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



26.Knaccudukanus MmaraneTukoB. deppoMarHeTUKU. DIEMEHTHl KBAaHTOBOM MPUPO-

1bl heppomarnerusma. [locTossHHBIE MATHUTHI.

27.KBa3zucranronapHoe MarautHoe nodie. Seinenne DJIM mnaykunu. 3akoH Papa-
nes - Jleana. O6psacaenne onbiToB Mapazes. 1-1 runore3a Makcseria. SIBieHus

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 OCIIN.
29.3HepFI/IH MarHutHoro nojs. IlmoTtHocTh OHCPI'MU MAIrHUTHOI'O I1IO0JIA.

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

ypaBHCHHe IIOJIHBIX TOKOB.

31.Ilens mepemenHoro Toka, comepxkaiias R, L, C. 3akon OMa B 11enu nepeMeHHO-

ro Toka. imnenanc. Pe3oHaHC B 1IeNy IEPEMEHHOTO TOKA.
32.2neKkTpoMarHuTHoe mnoJie. YpaBHeHue Makcgea.

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

BosTH. CropocTh pactpoctpanerus IJIM BosH. Coda3zHOCTb.

34. DkcnepuMeHTaIbHOE MoyueHne u uccienoBanre DJIM BosH. Bubpatop I'ep-

na. Mznyyenue nuneiiHoro ocuwuigtopa. Kapruaa 3JIM nons ocuuuisitopa.

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

JIATIONSL.

36.1lIxana OJIM BousH. [Ipumenenne IJIM BonH. [IpuHiun paguocsssu.
Ilepeuens munogwvix 60npocog 013 umo208020 KOHmpoasa «Onmukay.

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

HUTHOU BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOJ).



2. N3nydenne 31eKTpOMarHuTHBIX BOJIH (AUNOJb ['eplia, aTOMHbBIN JIMHEHHBIN
ocIIIIATOp). BEIBOA ypaBHEHUS chepruIECKOl AIEKTPOMAarHUTHOW BOJIHBI. BosHO-
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, 3akoHbl reoMeTpruueckor onTuky. [Ipuanun @epma. BeiBo 3aKOHOB reoMeT-
PHUYECKOU ONTHKM HA OCHOBE 3JIEKTPOMAarHUTHOW TEOPUU CBETA.

5. CooTHOIIEHNE aMIUTUTY] CBETOBBIX BOJIH IPH OTPAXKEHUU U MPETOMIIEHUHU Ha
rpa”ule pasnaena 1syx cpea. ®opmyisl Openenst (BbIBOJ, OOIIUNA ciTydail).

6. Ananus popmyn Openenst o ammUTyaM. SIBIeHUe MOTHON TOJISIPU3 AT
CBETAa MPU OTpaXEHUH, 3aKOH bprocrepa. MexaHu3m nosisipu3alnny CBETa Mpu oTpa-
KEHUU U TPEITOMIICHHH.

7. CooTHomIeHNEe aMIUTUTY A HaAarolieid, OTPaXKEHHON U IPEIOMIIEHHON CBETOBBIX
BOJIH Ha TPaHUIE pa3jiesia ABYX Cpell IPU HOPMAIbHOM U CKOJIB3SIIEM IaJICHUH CBE-
Ta.

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

9. [TonHOE BHYTpEHHEE OTpAXKEHUE CBETA. AHAIN3 MOBEACHUSI OTPAXKEHHON U
MPEIOMJIEHHOM CBETOBBIX BOJIH Ha 0cHOBE (popmyn dpenensa. OnTuueckre 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 uaTEephEPEHITMOHHON KapTUHBI. 3aBUCUMOCTb HHTEPhEPEHITNOH-
HOI KapTUHBI OT PACCTOSHUS MEXKIY UCTOYHUKAMU U TIOJIOKEHUS IKpaHa HabJo1e-
Hus (onbIT FOHra). 3aBucUMOCTh HHTEPHEPEHITMOHHON KAPTHHBI OT MPOTSHKEHHOCTH
ucTo4HHKA. [IpocTpaHCTBEHHAsI KOTEPEHTHOCTD U €€ XapaKTEPUCTHUKH.

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). [10J10Ckl paBHOTO HAKJIOHA U MOJIOCH! paBHOM TouHbL. Kosbla
Herorona.

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

15. 3aBucuMocTh unciia 30H OpeHens OT paguyca OTBEPCTHs, OT B3aUMHOTI'O pac-
MOJIO’KEHHUSI UCTOYHMKA, nuadparMel U 9kpana HaOmoaeHus. udpaxius Openens
Ha KPYIJIOM OTBEPCTHH U AUCKE. 30HHAS IJIACTHHKA.

16. udpakuus Opaynrodepa Ha menu. BiausHue mmprHb meny Ha TupaKIin-
OHHYIO KapTHHY.

17.  Teopus nuppakIMOHHOMN pemIeTKH. AHAIN3 paclpeleIeHUs] HHTEHCUBHOCTHU B
nupakuroHHON kapTuHe @payHrodepa oT [udpakLIMOHHON PEIIETKH.

18. Pacuer audpakiimoHHON KapTUHBI.

19. BzaumopgeiicTBue cBeTa C BemecTBOM. HopManbHas 1 aHOManbHas 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 gucnepceusi). Teopus BpalaTeIbHOW JUCTIEPCUH.

23. IIpoxoxaeHue cBeTa yepe3 aHU30TPOIMHbIE Cpelibl. SIBIEHNE ABOIHOTO JIy4e-
npenomiieHue. OCHOBBI KpucTatoonTuku. CTpyKTypa MI0CKOH MOHOXpOMaTHye-
CKOM BOJIHBI B aHU30TPOITHOM CpeJiE.

24.  Teopwust nBOWHOTO JyuenpenomieHus (3akon @penens, BpiBox). [IpaBuia pac-
YyeTa MOJIOXKEHUS U HampaBlieHUs! (pOHTA BOJIHBI HA OCHOBE MpuHIMNA [ toirexnca amis

AHU30TPOIHOMN CpeJIbl.



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

26. PaBHOBecHoOeE TemIoBoe U3ilyueHue. 3akoH Kupxroda. AGCOIIOTHO YepHOE Te-
J710. 3aBUCUMOCTH UCITYCKaTEIbHONU CIOCOOHOCTH a0COIOTHO YEPHOTO Tella OT JJIUHBI
BoJIHBL. 3akoH Ctedana-bonbimana. 3akoH cMmeneHus Buna (penomenonornyeckas
TEPMOJUHAMHKA TEIJIOBOTO U3JIyYEHUs).

27. PaBHoBecHOe TemmoBoe m3nydeHue. @opmyna Panes-Jxunca, «ynpTpaduone-
ToBas KatacTpoday. Popmyina uziaydenus [lnanka.

28. KBaHTOBBIEC CBOMCTBA cBeTa. BHemHMil 1 BHyTpeHHUHN (HoTOdhGEKTHI. 3aKOHBI
CroneroBa. Henocrarku KiraccM4ecKOr TEOPUM U3ITyUYCHUS. Y paBHEHHE DWHIITEHHA

st pororddexra.



I1l. YYEBHO-METOJINYECKOE OBECIIEYUEHUE
CAMOCTOSTEJBHON PABOTBI OBYYAIOIIIUXCS

Y4ebHo-MeToAudecKoe 00eceueHne caMOCTOSITEIbHON paboThl 00YUYarOIITUXCS
o auciuiinae «Puszuka» npeacrasieHo B [Ipunoxenun 1 u BKiItoyaer B ceOs:
- IUTaH-TpadUK BBIOTHEHUS CAMOCTOSITEILHON pabOThI IO AUCITUILINHE, B TOM YHCIIS
IpUMEPHBbIE HOPMBI BPEMEHH Ha BBITTOJHEHUE 110 KXKJIOMY 3a/1aHUIO;
- METOJUYECKHE U yU4eOHBIEC TOCOOHSI, TOATOTOBICHHBIC MTPETIOIaBaTEeIIMH KadeIphl;
- yueOHBIE TOCOOUS MO CIEeUaTbLHOCTH, TPHOOpEeTeHHBIC KadeIpoil;
- JISKIIMH 110 TIPEIJIOKCHHON CTYICHTY TEME;
- CTIOBaph TEPMUHOB TI0 MPETIOKEHHON TEMATHKE; HATJISTHBIE TTOCOOHS;

- 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; BBIIIOJTHCHHBIX 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 OIIK-3 | 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 OIIK-3 | 3Haer 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-7

3HaACT

VO-1
CobecenoBanue

yMeeT

I1P-1

(Tect No2)

BJIaacCCT

I1P-2.
KonTponbnas
pabora 3

Bomnpocsr k
3aueTy Ne31-63

4 OCHOBBI ONITUKA

[TK-7

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

THUIOBBIE KOHTPOJIBHBIE 33JIaHUSI, METOJUYECKUE MATEPHUAIIbl, ONPEICIISIOIINE
MPOIEAYpPHl OILICHUBAHMS 3HAHUMN, YMEHUN M HaBBIKOB U (MJIM) OIBITA JACSATEIHLHOCTH,
a TaKXXe KPUTEPUU M TOKa3aTelid, HEOOXOAUMBIE JJIsi OLICHKU 3HAHUH, YMEHW,

HaBBIKOB M XapaKTEPHU3YIOMIME ATarbl (OPMHUPOBAHMUS KOMIIETEHIIUNA B MPOIECCEe

OCBOEHHS 00pa30BaTeIbHOM MPOrpamMMBbl, MpeicTaBieHbl B [IpunoxeHun 2.

Onpoc OCTaTOYHBIX 3HAHUW MPOBOJUTCS BO BpEMSI MPAKTUUECKUX 3aHATHIA,

IMPUYCM IIPEIIOAaBaTCIIb MOKET HOTp€6OBaTB HO,Z[p06HO PACCMOTPETL OTACIBHLIC BO-

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




B03MOXXHOCTH CaMOCTOSITETLHOTO U3YyUEHHUS CTYyJICHTaMH JTAHHOTO 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 YU4EOHO-METOJUYECKUX 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 AUCHTUILIMHE COCTABJICHBI KOHTPOJIBHBIC BOIIPOCHI HJIsA OIIPCACIICHUA YPOB-
Hs YCBOCHHA CTyACHTAMM 3HaHUM B 00JIACTH HHXXCHCPHO-T'COJIOTHYCCKUX MCTOJ0B

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

V. CHIUCOK YYEBHOM JIUTEPATYPBHI U UTH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHBI

OcHoBHas JuTEpaTypa

1. Kypc ¢uzuku: Yuedbnoe nocobue / B.I'. XaBpynsk. - M.: HALl 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 3agad. «Pu3nka KOH-
JICHCUPOBAHHOT'O COCTOSIHHS [DNEKTPOHHBIN pecypc] : yuebHoe mocodue / C.
N. Kysnenos, H. A. Tumuenko. - Tomck: M3a-B0 TOMCKOro nmojJuTeXHUYECKO-
ro yuusepcurera, 2011. - 47 c. - Pexxum pocrtyna: 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

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

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

. Kypc nexunii no ¢usuke TBEpIOro Tena 1id TEXHUYECKUX BY30B: y4eOHOE MO-
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 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 JIOCTYTIA:
http://znanium.com/catalog/product/610412

. OCHOBHBIE METO/BI pEIlIeHUsI 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 Moyekym»: Ydeonoe mocobue / Ilog pem. CypkoBa 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 nexuuit / benaBun A.A., Kymakos
A.T'., Tapaononbckuit [.\M. - M.:.MIIHMO, 2015. - 251 c.: ISBN 978-5-4439-
2440-3 - PesxuM goctyma: http://znanium.com/catalog/product/970126

9. ®wusuka munepanos : yaeOnuk / [I.I'. Komyr, O./1. KporoBa. — M. : UHOPA-
M, 2017.— 348 c.+ Jlon. marepuansl [DnektpoHHbi 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-TEJICKOMMYHUKANMOHHOM ceTH «H-
TEPHET»

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

I'ymepoBa H.B., YaonoB 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: yueGHo-
metoamueckuit komruieke. URL: http://window.edu.ru/resource/372/32372
Mumotun A.I'. T'eonmorusi: yueOHUK 111 OakayiaBpoB. MOCKOBCKHI rocynpap-

CTBEHHBIM OTKpBIThIM yHUBepcutrer. M.: IOpait, 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

JHlo6poBonbckuit B.B. T'eonorusi, Munepanorus, I[uHaMH4ecKasi reoJiorTus, IeTpo-
rpadus. VYueOHuk 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

IepeyeHb HHGPOPMAMOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust

Bupaeocucrema st 1EMOHCTPALIMKU CIAHOB ¢ MOMOIIBIO MPOTPAMMHOTO TPUIIO-
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 "KoucynbpranT crynenta" KOHCYJIBTAHT CTYVY-
JNEHTA - snextponHass OMOIMOTEKa TeXHHYECKOro By3a. JlocTymHble pyOpuKuU -
"Menuuuna. 3npaBooxpanenue'; "MammHocTpoenue"; " ApXUTEKTypa U CTPOUTEIIb-

ctBo http://www.studentlibrary.ru/

DNEKTPOHHO - OMONMOTEYHAs CHCTEMaoOpa30BATENbHBIX M MPOCBETUTEIHCKUX
M3/IaHUI B KOTOPOW COOpaHbI 3JIEKTPOHHBIE YUYEOHHUKH, CIIPABOYHbIE U y4eOHbIE TO-

cobus. http://www.iglib.ru

OnexTpoHHass OWONMOTEYHAsE cHUCTeMa «YHUBEpPCUTETCKass OubOinoTeka -
onlaine» OBC mo TemaTHMke OXBAaThIBAET BCIO 00JIACTb T'yMaHUTApHBIX 3HAHUU WU
npelHa3HayeHa JUIsl MCIOJIb30BaHMs B Ipoliecce oOyueHHUs B BbICIIEH MIKOJIE, Kak
CTYAEHTaMH IMpemnojaBaTesiIMHU, TaK M  CIEUHATUCTAMU  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 U3YYCHUS AUCIUIUTHHBI «DU3HMKa», OpTaHW3aIUs W TJIAHUPOBAHHE
BpPEMEHHU:

IpOCITyITUBaHKE JEKIIMOHHOTO Marepuana (724aca);

BBITIOJTHEHHE J1a00paTOPHBIX 3aHATHM (36 YacoB);

CamocrosiTenbHas padoTa, BKIIOYas HU3YyYCHHE TEPMHUHOJIOTMH 1O OCHOBHBIM
pasmenam Kypca - 72 9aca, BKITIo4Yas IMTOATOTOBKY K K3aMeHY 27 JacoB.

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

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JUCHUITIJIINHBI
3aHATHS MPOBOASITCS B CIICIMATM3UPOBAHHON JTaOOpaTOprUn, KOTOpasi OCHAIIIEe-

Ha CTEHJIaMH, IEMOHCTPAIIMOHHBIMU IJIaKaTaMH. B KauecTBe TEXHUYECKUX CPEJICTB
OoOyYeHHS MCITONB3YeTCs OTCUYCCTBCHHAS W MMIIOPTHAS alapaTypa, UMEIomascs Ha
Kadeape a1ub0 Ha IPEANPUATUAX. B UX 4nucio BXOIAT:

- KOMIIBIOTEPHI;

- MPOTPaMMHBIE CUCTEMBI,

- TUCKH C OMHMCAHHEM KOHCTPYKTHUBHBIX OCOOCHHOCTEW TEXHHUUECKUX CPEJ/ICTB,

HHCTPYKIOHAMU I10 OKCILNTyaTalluH, IIporpaMm MOACIIUPOBAHUS.



[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

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
2018



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 4YaCTHOCTH, HAJIU4YUCM ,HOCTYHHOﬁ CTYACHTaM COBpeMeHHOﬁ

Hay4YHO-TEXHUYECKOM JIUTEPATYPHI IO H3ydaeMoMy Kypcy «[ pyHTOBeIEHHUEY,

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

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
BBbITIOJIHEHU S padoTbI MEHH Ha
n/n
BbINIOJIHEHH €
CobecenoBanue, Te-
1 1-8 menens Mexanuka 36 uac. ’
CTBI
MonekynsipHas ¢puzuka u CobecenoBanue, Te-
2 1-18 menens yasphas ¢ 72 yac. ’
TepMOJIMHAMUKA CTBI
DJIEKTPUYECTBO U MATHE- Jokmanpr-
3 9-18 menens P 36 gac.
THU3M MpPEe3eHTalUN

MATEPHUAJIBI JIJISI OPTAHU3AIIUM CAMOCTOSTEJIBHOM PABO-
ThI

Bouibiioe 3HaUeHue B mpolecce 00ydeHHsl UMEET CaMOCTOsITeIbHAs paboTa
CTYJCHTOB, Ha KOTOPYIO OTBOJUTCS 3HAUMTEIbHAS YaCTh YacOB YYCOHOIO IUIaHA.
CaMocTosiTenbHas paboTa CTYJACHTOB BEACTCS IO KOHTPOJIEM MPENOIaBaTes U

BKJIFOYAET paboTy ¢ KOHCIIEKTAMU JIEKLIUNA U JTUTEPaTypOi, OJITOTOBKY 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 PAOOTHI U CEMECTPO-

BBIC OK3aMCHDBI.

MeToanueckue PEKOMEHIAIUHA 110 OPraHU3aAllMH CAMOCTOATEC/ILHOI0 U3y4c-

HHUA JUCIHHUIIJINHBI

«Ob6mas ¢uszuka» — 6a3oBasi AUCIHUILIIMHA €CTECTBEHHO-HAYYHOTO IIUKJIA TUCIIH-
IJTMH TIPU MTOATOTOBKE MHXKEHEPOB. Onupaercs Ha 001IeHayYHbIE JUCIUTUIUHBI U

ABIICTCA (bYH,Z[aMGHTOM O6H_[€T€XHI/I‘-I€CKI/IX JAUCTIHITIINH.
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 10 MEPE U3YUEHUS TEM.

3. [IpenycmoTpeTh 00s13aTeNIbHOE O0IIEHNE C TTPENoIaBaTeIeM yepe3 JEKIINH,
IPAKTUYECKUE 3aHATUS U MHAUBUAYAJIbHbIC KOHCYIbTAIUU.

4. PexomMeHayeTcs CeAyoIIasl MoCaeA0BaTeIbHOCTh U3YICHUS TUCITUTUTHHBI

a) MPOCITYIITMBAHUU JICKIIUNA ¢ 00s13aTeTLHBIM KOHCTIEKTUPOBAHUEM U TIOCIIEYTO-
IIIUM 3ay9HBAaHUEM TTOHSATUHN U ONPEACIICHU MEXaHUKHU U YCTAaHOBJICHHEM B3aH-

MOCBSI3€1 MEXIAY HUMH,

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

IMPAKTHYCCKUX 3aHATHAX,

B) CaMOCTOATCIIBHOC PCHICHUC 3ad4 U3 IpejiaracMbix C60pHI/IKOB 3ada4 U BbI-

IIOJTHCHHUC paC‘-IeTHO-Fpa(I)I/I‘-ICCKI/IX BaI[aHI/Iﬁ 110 OCHOBHBIM TEMaM AHMCHUIIIINHEIL,.



PexoMeHganum 1o caMmoCcTOATeIbHOM padoTe CTYAEHTOB
VY4eOHO-MeTOIUYECKOE O00ECIIEUEHHE CaMOCTOSITENIbHOM pPadOThl CTYAEHTOB
BKJIIOYAET M3YyYECHHE MATEPUAJIOB JIEKIMH, MOATOTOBKY K IPAKTUYECKUM 3aHITHAM U
OTYETaM M0 MX PE3yJIbTaTaM HUX BBIINOJHEHHs, NOATOTOBKY K TEKYIIMM OIIPOCaM,

KOHTPOJIBHBIM pa0oTaM, NOJATOTOBKY K 3a4€Ty.

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

[enr HayuuThCcss 0000IIATh JIUTEPATYpHBIE JTaHHBIE U B CxaTou (opme mpe-
ITOJHOCUTH OCHOBHBIE ITOJTyYEHHBIE PE3YIIbTATHI.

OcHOBHBIE TPEOOBAHUS:

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

[ToaroToBKa mpe3eHTalUil OCYIIECTBISETCS B COOTBETCTBUU C IJIAHOM rpadu-
koM. Kaxnas teMa J0KkHA OBITh PACKpBITA, B HEH HEOOXOJUMO OCBETHTh aKTyallb-
HOCTb, LEIM W 3aJayd IMPOBEACHHOIO HCCIIEIOBAHUS, NMPUBENECHBI PErMOHAJIBHBIC
MPUMEPBI, BBIMIOJHEHO 3aKJIIOYEHHE U NMPUBEIEHBI OCHOBHBIE MCIOJIb30BAaHHBIE HC-
TOYHMKH, BKJIIOYAsl JIMTEPATYPHbIE U JJIEKTPOHHBIE JAHHBIE C COOTBETCTBYIOILHMMHU
CCBUIKaMH.

CryzaeHT (110 COrjacoBaHUIO C MpEMnojiaBaresieM) MPeACTaBiseT JOKIaa C CO-
OTBETCTBYIOIICH Mpe3eHTalnel, MOAroToOBICHHOW 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.

OrieHKa BBITIONHSCTCS 10 ABYXOaibHOU cucteme (1 — BeimonHeHo, 0 — He BbI-

MOJTHEHO).



Meroanuyeckue yka3aHusi K NOYHKTY 2 1ia”a-rpagpuxka CPC
Lenp HAyduTHCST 0000IIATH IUTEPATYPHBIE JAaHHBIE U B CXKAaTOW (popMe JOKIIaIbIBATh
OCHOBHBIE TTOJIyYEHHbBIE PE3YJIbTATHI.

N3yyeHne 0coOEHHOCTEN IK30M€HHBIX I'€OJOTMYECKUX NPOLECCOB U HHKEHEP-
HO-T€0JIOTMYECKOTO MOHHUTOPUHTA COIMPOBOXKIAETCS ONUCAHUEM WX OCHOBHBIX
CBOMCTB: COCTaB, yCJIOBHUs 00pa30BaHMsl, BO3MOKHOCTh HETAaTUBHOTO BO3ICHCTBUS HA
OKPYXAIOILYIO Cpeay.

Bo BpeMs BBINOIHEHUS CaMOCTOSITENIbHON paboThl CTyAEHT 00padaThIBaeT Mo-
JyYEHHBIE MIPU UCCIEAOBAHUM CXEMBI U TPaUKU U TOTOBUT UX K Pa3MEILIEHUIO B OT-
YeTe MO BHIIOJIHEHUIO MPAKTUYECKOTO 3aHATHS.

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

Meroanueckue ykazaHua K nNOYHKTY 3 miaana-rpagpuka CPC
«IloaroroBka oT4eTa MO BHINOJHEHUIO IPAKTHYECKO padoThD»

BrlinonHeHHbIe 3a1aHKsI BO BpEMs IPAKTUYECKUX pabOT HEOOXOJIUMO MOJrOTO-
BUTH K cJlauy€ B 3JIEKTPOHHOM popMe B BUE OTUETA, B KOTOPOM JIOJKHBI BXOJUTDH BCE
BBINIOJIHEHHBIE 3a1aHus. [IpenBapuTenbHO MO ANEKTPOHHOM MOYTE OTYET OTHpPABIIS-

€TCs I COTJIaCOBAHUS MPEIOAABATEIIO.
Kpurepun ouenku.

Onenka a1 BoiHeceHHsI B cucteMy BPC BhImosHAETCS MO uYeThIpexOaibHOM
cucteme (3 — oTiMYHO, 2 — Xopoio, 1 — ygoBieTBopuTeiabHo, 0 - HE yI0BIETBOPH-

TEJIHHO).
Pexomenayercsi CaMOCTOSITEILHO NMOATOTOBUTHCS K 00CYKIEHUIO MepeyHs
BOIIPOCOB /IJIl BHINIOJIHEHUS TeKyIero KOHTpoJsa «YO-1. CobecenoBanue»

OrieHka BBITIOJHSACTCS 1O ABYyXxOamibHOU cucteme (1 — BbInoiaHeHo, 0 — HE BhI-

MOJTHEHO).
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MMacnopt ®OC

Kon u popmysiupoBka
AL opMyJTHP Aranbl GOPMUPOBAHMSI 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 — (hyHmameHTaNBHBIC Pa3aebl GU3NKH, XUMUH, SKOJIOTHH, H-
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/IOHHBIX TEeXHOJIOTUI 1A pCUICHU A
TeXHOJOT Wi /LIS PellIeHHS NPAKTUYECKUX 3a71a4 B 00JIaCTH T€0IOTHU
NpaKkTUYECKUX 3a/1a4 B 00a-
CTH TeOIOTHHU MeTOoJIaMU (PYHIaMEHTAIbHBIX Pa31eiaoB (PU3UKH, XUMHH,
Brnaneer | sxomoruu, MHQOPMAIIMOHHBIX TEXHOJIOTHH AJISI PEIICHUS
NPAKTUYECKUX 337124 B 00JIaCTH T'€0IIOTHU
No Kontponupyemsie Kongw! 1 3Tamnsl Ol1ieHOYHbIE CpeJCTBA
n/n paszensl / TeMbl dbopmupoBaHus
JUCHUTUINHBI KOMITETEHIINM TeKyIMH TTPOMEAKYTOHHA
KOHTPOJIb aTTecTanus
1 | OcHoBHBIE OIIK-3 | 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 OIIK-3 | 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 ITK-7 3HAET YVO-1 Bormpocsr k




MpeICTaBICHHS 00
JJIEKTPUUYECCTBE
MAarHeTU3Me

CobecenoBanue

3agery Ne31-63

yMmeeT

I1P-1

(Tect No2)

BJIAJIEET

I1P-2.
KonTposbnas
pabora 3

4 OCHOBBI OIITUKHU

[1K-7 3HAEeT

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

IIkaJjia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Kox n dopmynn-

poBKa KoMmIie- | DTanbl GOPMUPOBAHUSI KOMIETEHIIMA | KPUTEPUH MOKAa3aTeJu
TEeHIUH
- CIIOCOOHOCTB MTPOBECTH
3a7a4  MaTeMaTHKd U
€CTECTBEHHBIX HAYK;
- cmocoOHOCTh  pac-
KPBITh CYTh IPUMEHEHHS
. | 3amau  MaTeMaTHMKM |
OIIK-3, Brimonnenne JieH- a .
o €CTECTBEHHBIX HAYK;
CIIOCOOHOCTH  MC- CTBHH MO0 UIEHTU(U-
-CII0cOOHOCTE  chopMmy-
[10JI630BAaTh B Kaluy 3a7a4 MaTeMa-
CYIIHOCTh M 3a1a4u JIMPOBATh TEMY M COCTa-
po¢eCCHOHAb- 3HaeT  (moporo- THKA M €CTECTBEH-
o - MaAaTEMAaTUKHU H C€CTC- BUTH IIJIaH HpI/IMeHeHI/Iﬂ
HOHM JEeSATENLHOCTH | BBIH YPOBEHD) HBIX HayK, BIAQJCHHE
CTBCHHBIX HayK < 3aaa4 MaTCMAaTUKH n
633013])16 3HAaHUA IIOHATUHNHBIM arlra- .
CCTCCTBCHHBIX HayK,
MaAaTEMaTUKHU nu paTOM nu TepMI/IHOHO-
o - CIIOCOOHOCTHL 00OCHO-
€CTECTBEHHBIX rHei

HayK

BaTb AKTYaJbHOCTb HC-

CJIEIOBaHUI;
-CIIOCOOHOCTh IIepeymC-
JATh WCTOYHHKH WH-

dbopmarmu I TIPOBe-
JICHUS MCCIICIOBaHUI

ymeeT (TpOJBH-

HCIOJIB30BATh IIOJYy-

OCO3HaHHO HCIIOJIb-

-CITOCOOHOCTh OCO3HaH-




HYTBHIH)

YeHHbIE 3HAHHUS B
00J1aCTH MaTEMATHKA
U €CTECTBEHHBIX HAYK

30BaTh IIOJy4YCHHBIC
3HaHMS B 00JacTH
MaTeMaTUKA U €ecTe-
CTBEHHBIX HayK

HO paboTaTh C JaHHBIMHU
JUISL PelICHHs 3a/a4 Ma-
TEMATHUKH U €CTECTBEH-
HBIX HAYK;

- CIIOCOOHOCTH OCO3HaH-
HO MPUMEHSTH 3HAHUS B
00acT MaTeMaTHKHA H
€CTECTBCHHBIX HAYK IS
HECTAHIAPTHOTO pellie-
HUSL TE€OJIOTHYECKUX 3a-
Iaq

BIIajiceT
KHI)

(BBICO-

MCTOAaMH MNPHUMCHEC-
HUA MaTréMaTukKu U
CCTCCTBCHHBIX HAYK

CreneHp CcaMoOCTOS-
TEJIBLHOCTU BBIIIOIHE-
HHUS JIEWCTBUI B 00-
JIaCTH TPUMEHEHUS B
IEOJIOTMM  METOIOB
MaTeMaTUKH U €ecTe-
CTBCHHBIX HAYK

- CMOCOOHOCTh CaMOCTO-
SATEIBHO OErio U TOYHO
MPUMEHSATh TEPMHHOJIO-
THYECKUM ammapar Me-
TOJOB MaTeMaTUKU U
€CTECTBEHHBIX HAyK B
YCTHBIX OTBETax Ha BO-
MPOCHI U B MHCHhMEHHBIX
paboTax,

- CIIOCOOHOCTH CaMOCTO-
ATENILHO  CHOPMYIIHPO-
BaTh 3aJaHUe MO TPH-
MEHCHHIO METOIOB Ma-
TEMAaTUKHN U CECTCCTBCH-
HBIX HAYK

IK-7 —
CIOCOOHOCTh  HC-
[0JIb30BaTh  3Ha-
HUS  (pyHAAMEH-
TaJILHBIX PAa3/eNIOB
¢u3uKK, XUMUW,
9KOJIOTUH, HHPOP-
MAI[MOHHBIX  TEX-
HOJIOTUH 1 pe-
[ICHUS TpaKTHYe-
CKHX 3a1ad B 00-
JIACTH TE€OJIOTHH

3HACT

(oporo-

BEII YPOBEHB)

[Ipumensats ¢yHOa-
MEHTaJIbHbIE Pa3/Iesbl
(bU3MKH, XUMUH, KO-
noruu, WHGOpPMAIH-
OHHBIX  TEXHOJIOTHI
JUIsL pELICHHs MpaK-
THYECKHX 3amad B
00JIaCTH T'e0JIOTHH

BrimosineHue nen-
CTBUH TO uaAeHTU(DU-
Karuu byHmaMeH-
TaJbHBIX  Pa3JIENioB
(U3HUKHU, XUMUH, KO-
norun, WH(pOpMAaIu-
OHHBIX  TEXHOJIOTHHA
HEOOXOOUMBIX IS
pelIeHHs TpaKTH4e-
CKUX 3aJa4 B oOua-
CTH I'€0JIOT U

- CIocOOHOCTh TpUMe-
HATh (pyHAaMEHTAJIbHEBIC
pasnensl  (GU3WKH, XH-
MUH, SKOJOTUH, HHPOP-
MAaITHOHHBIX TEXHOJOTHIA
3aJad  MaTeMaTHKH U
€CTECTBCHHBIX HAYK;

- crmocobHOCTh  pac-
KPBITh CYTh TPUMCHCHHUS
(byHIaMEeHTabHBIX pa3-
JIeNIOB  (PM3HKH, XHMUH,
9KOJIOTHH, WHPOpPMAaLH-
OHHBIX TEXHOJIOTH;
-crmocoOHOCTE  cop-
MyJIUPOBATh TEMY H CO-
CTaBHUTH IUIAH MIPUMEHE-
HUS;

- CIOCOOHOCTH 00OCHO-
BaTh aKTyaJlbHOCTb HC-
CIIEIOBaHMUSL;
-CTIOCOOHOCTh TIEpeumc-
JUTh WCTOYHHKH HH-
dbopmanuu  HeoOX0HU-
MBIC IS TPOBEICHUS
HCCIeI0BaHUI

ymeeT (IpojBU-

HYTBIN)

HHTEPIPETHPOBATH
TCOJIOTUYCCKYI0 WH-
dbopmammto u  co-
CTaBJIATh OTYETHI

OCO03HaHHO HCIOIb-
30BaTh  (PyHIAMCEH-
TaJIbHBIE pa3messl
(GU3UKH, XUMHH, KO-
norun, WHpOpMAIU-
OHHBIX TEXHOJIOTHH
HEOOXOOUMBIX IS
pelieHns TpaKTHIe-
CKHX 3ama4 B o0ua-
CTH T'€0JIOT U

-CIIOCOOHOCTL OCO3HAH-
HO paboTaTh C JAHHBIMH
(byHIaMEHTABHBIX Pa3-
JICNOB  (PM3HKH, XVMUH,
9KOJIOrud, WH(OpPMAIHU-
OHHBIX TEXHOJOTHH HeE-
00XOMUMBIMH TSI pe-
MICHAS  MPAKTHYECKHUX
3a7a4 B 001aCTH T'e0JIo-
TUu;




- CIIOCOOHOCTH OCO3HaH-
HO TIPUMEHSATH 3HAHUA B
o0macTu ¢dbyHmamen-
TaIBHBIX pa3fesioB (u-
3HKH, XUMUH, SKOJIOTHH,
WHPOPMALMOHHBIX TeX-
HOJIOTHA HEOOXOIUMBIX
JUISL pEeIlIeHUs] TTpaKTHYe-
CKUX 3aja4 B olmactu
T'€0JIOTHU

Merogamu  (GyHZOa-
MEHTAJbHBIX  pa3fe-
JIOB (DU3UKH, XUMUH,
BiameeT (BBICO- | SKOJIOTHH, HWH(pOpMa-
KHiA) IIUOHHBIX  TEXHOJIO-
TMi A pelleHus
MPAaKTUICCKUX 3a7a4
B 00JIaCTH I'€0JIOTHH

CrerneHr CaMOCTOS-
TEJNBHOCTH  MCIIOJb-
30BaHUA (hyHIAMCH-
TANBHBIX  Pa3/ielioB
(bU3UKH, XUMUH, KO-
noruu, WHMOpPMaLU-
OHHBIX TEXHOJIOTHUH
HEOOXOOUMBIX  JUIA
peIllcHHs TMpaKTHYe-
CKMX 3aJa4 B 00Ouia-
CTH T'€0JIOT U

- CIOCOOHOCTL CaMOCTO-
ATEIBLHO OErIo M TOYHO
MPUMEHSATh TEPMHUHOJIO-
rudeckuil anmapat (QyH-
JaMEHTaNbHBIX  pasjie-
0B  (QU3HMKH, XUMUH,
sKonorud, uHbopManu-
OHHBIX TEXHOJIOTMH He-
O0OXOJMMBIX ISl peliie-
HUSI TPAKTHYECKUX 3a-
Jady B 00JIaCTH TI€0JIO-
T'UH,

- COCOOHOCTEL CaMOCTO-
ATENILHO  CHOPMYITHPO-
BaTh 3aJaHde M0 TpH-
MEHEHUI0  (QyHIaMeH-
TaNbHBIX pa3zienoB ¢Gu-
3UKH, XUMHH, DKOJIOTHH,
UH)OPMAIMOHHBIX TEX-
HOJOTMHA HEOOXOIUMBIX
JUISL pEIlICHUS] TTPaKTHYe-
CKUX 3aJady B o0JiacTu
reoJIOTUU

MeToauveckue peKOMEHIAlMU, ONpeae/AIne NPoueayPbl OlleHUBAHUS

Pe3yJabTaTOB OCBOCHUA TUCIHUILIJINHDBI

OueHouHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUH

IlepeyeHb THIOBBIX IK3AMEHAIMOHHBIX BOIPOCOB 0 Kypcy «Du3uka»

MMPUMEPHBIE TEMbI PEUTUHI OBBIX KOHTPOJIBHBIX PABOT 110
MEXAHHUKE




1. KunemaTnueckue XxapakTepUCTUKU MaTEPHAIBHOM TOUKH. CKOPOCTh, YCKO-
penue. HopmanbsHOe, KacaTeslbHOE U NIOJIHOE YCKopeHue. CBs3b MEKy HUMU

(BBIBON).

2. KunemaTnyeckue ypaBHEHUSI PaBHONIEPEMEHHOTO U PABHOMEPHOTO MPSIMO-

JUHEWHBIX ABWKECHUM (BBIBO).

3. PensTuBHCTCKHE TIPEOOpa30BaHUsl CKOPOCTEH (BBIBOJ HA OCHOBAHUU MIPE00-

pazoBanus JIopeHiia).

4. Tlpeo6pazoBanus ['anunes. [Ipeobpazoanus Jlopenna. CneacrBue us mnpe-

oOpazoBanuii JIopeHIa: OTHOCUTEILHOCTh OJTHOBPEMEHHOCTH COOBITH (BBI-

BOJI)

5. Ilpeo6pazoBanus ["amies. [IpeoGpazoBanus Jlopenna. Cneacteue U3 mnpe-

oOpazoBanuii JIopeHIia: OTHOCUTEIBHOCTD JUIUTEILHOCTH COOBITHI (BBIBOJ).

6. [Ipeo6pazoBanus ["amies. [IpeoGpazoBanus Jlopenna. Cneacteue U3 mnpe-

oOpazoBanuii JIopeHiia: OTHOCUTEIBHOCTh Pa3MepoB U (JOPMBI Tell (BBIBO).

7. CBOOOHOE N HECBOOOIHOE IBUKEHUE MATEPUAIBHOM TOUKU. Tpaekropus

ABHOKCHHU:A TCJIA B OJHOPOAHOM CHIIOBOM IIOJIC TATOTCHUA (BI)IBOI[).

8. JIBi>keHME 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'Ia,[[aIOIlII/IX JaHHBIMH CKOPOCTAMM.

10. Pabota. Momnocts. DHeprus. Kunerndeckas sueprust (BoiBoj). [ToTeHiin-

anbHbIe cUIIbl. [loTeHIMaIbHAS SHEPTHS CUJT YIIPYTOCTH (BBIBOJ).

11.ITorenunanbabie cuibl. [loTeHunanbuas s3aeprusi. CBsi3b NOTEHIIMATBHOMN
CHUJIBI C TIOTEHIIMATBHOM dHepruen (BbiBoa). ['pagiueHT. 3aKOH COXpaHEHUs

SHEPIruM B MEXaHUKE (BBIBO).



12. 3akonbl Kemnepa. Pacuert cuiibl B3aumoenctBust Mexxay ConHIEeM U ia-

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

13. Kakue xonebaHus Ha3bIBalOTCs rapMoHnYeckuMu? Kunemarnyeckoe ypas-
HEHUE rapMOHUYECKUX KoseOaHuid. CKOpOCTh. Y CKOPEHHE U CHUJIBI IIPU TapMO-
HU4ecKuX Konebanusx. [lomyunts popMyily NOTHON SHEPIUM raApMOHUYECKUX

KOJICOaHUIA.

14. Tlon neficTBUEM KaKUX CHJI COBEPIIAIOTCS 3aryxaroiue konedanus? qud-
(depeHImanbHOE ypaBHEHUE 3aTyXalOIIMX KoJaeOaHuil u ero pemenue. Jekpe-
MEHT, JIoTapuPMUUYECKU AEKpEMEHT U K03 duliueHT 3aryxanus. Ux ¢usnue-

CKHMI CMBICIT U CAWHUNIBI N3SMCPCHU.

15. J1aTh MOHATHS MOMEHTA CHJIBI © MOMEHTA UMITYJIbCA MEXAHUYECKOU CH-
CTEMbI OTHOCUTEJILHO OCH U TOYKHM (Hauasa). BeiBecTH ypaBHEHHE MOMEHTOB
MEXaHUYECKOM CUCTeMbI OTHOCUTENHHO TOUKU. CHOopMyIHpoOBaTh U 3aMKCaTh
3aKOH COXPaHEHUs MOMEHTA UMITYJIbCA MEXaHUYECKOW CUCTEMbI OTHOCUTEIIBHO

TOYKH U OCH.

16. Yto HazpiBaeTcs puznueckuM MassTHUKOM? Maremarnueckum? Ilomyunre
NepHoJIbl UX Kojebanuil. Uto Takoe npuBeAeHHAas JJIMHA (PU3NIECKOTO MasIT-

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

17. Tlox neficTBMEM KaKMX CHJI IPOUCXOIAT BbIHYKIEHHbIE KoeOanus? Kakue
BBIHYKJICHHBIE KOJICOAHUS HAa3bIBAIOTCS YCTAHOBUBIIMMUCS? BriBemuTe 3aBu-
CUMOCTb aMIUTUTY/IbI TAKUX KOJICOAHUM OT BBIHYXKJAOIIEH 4yacToThl. UTO Ta-
Koe pe3oHaHc? [lonyuuTe pe30HaHCHYIO 4acTOTy. Bua pe30HaHCHBIX KPUBBIX

JUTSL pa3JIMYHbIX 3HAaU€HUN KOd(PUIMeHTa 3aTyXaHusl.

18. Kakue ocu Ha3pIBaroTCs cBOOOAHBIMEU? UTO Takoe rupockon? Kakoii rupo-
CKOIT Ha3bIBaeTcst cBOOOIHBIM? TlosicHUTE CyTh THpOCKOTMYECKOT0 3¢ deKTa.
Korma Bo3nukaet mpereccust rupockona? Beiseaure hopMyy s BEIYUACTIES-

HUS YTJI0OBOM CKOPOCTH MPELIECCUH OCU THPOCKONA (FOJIbI).



IMPUMEPHBIE TEMbI PEUTUHI'OBBIX KOHTPOJIBHBIX PABOT
IO MOJIEKYJISIPHOM ®U3UKE U TEPMOJUHAMMKE

1. MeTozbl pacCMOTPEHHUS] CUCTEM MHOTHX YacThll. MOJIEKyJIbl, aTOMBI, Macca
aTOMOB U MOJIEKYJI. ATOMHas equHuIa Maccel. KonuyecTBo BemecTBa (MOJIb).
Yucno Asoraznpo, MOJISIpHAs Macca.

2. TepMoaMHAMHUYECKUN METOJ U3ydeHUs cucTeM MHOTUX yacTtuil HyneBoe, nep-
BOE, BTOPOE, TPEThE Ha4aJla TEPMOINHAMHUKH.

3. TepMmoamHaMHUYeCKrE COCTOSTHUS: paBHOBECHOE U HepaBHOBecHOe. [Iporiecc
pPaBHOBECHBIN (00paTUMBbIii), HEpaBHOBECHBIN. L{uKIHUecKuii.

4. YpaBHeHHE COCTOSIHUSA. MoJenb naeaIbHOTO Ta3a. Y paBHEHUE COCTOSHUS Ujle-

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

BHyTpeHHss sHEprusi CUCTEMbI — (YHKIUS COCTOSIHUSL.

Temnora u padoTta kak ¢pyHkus nporecca. [leppoe Hauano TepMoIUHAMUKH.

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

© N o O

[TonuTponuueckuii nmpouecc. Y paBHEeHUEUE MOAUTpPoIbl. M3omnponeccsl. Anua-

oatuueckuii np. Yp-e Ilyaccona.

9. Pabota mpu MOITUTPONUIECKOM U TIPU U30IPOIECCax.

10.2OHTpOonMs HACaTbHOTO ra3a.

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

12.11 Hayano tepmonunamuku. opmynuposka KenbBuHa u popMynrpoBka
Knaysunyca. IX 5KkBUBaJICHTHOCTb.

13.TepmonHamuyeckas mikajga TeMrepaTyp.

14.111-e Hayasio TEPMOAUHAMUKH.

15./laBieHure MOJIEKYN Ha CTEHKY cocyia. OCHOBHOE YpaBHEHHE KMHETHYECKOM
TEOPHH Ta30B.

16.IToHsiTHE TEMIEPATYphl B KHHETUYECKOM Teopuu ra3oB. CpeaHsist SJHEprusi Mo-

aexyn. [loctynarenbHbie, BpamaTenbHbIe U KOJeOaTeabHbIe CTEIIEHH CBOOO/IBI.

17.bpoyHOBCKOE IBHKEHUE.



18.Pacnpenenenne Maxkcsenna. J[Ba moaxo/a K u3y4eHuIo pacnpezenenus Makc-
Besuta. [notHOCTE cocrostHui. Pactipenenenne MakcBesia mo MOy CKOPO-
ctu. Cpenssis apudmeTrdeckas, CpeiHss KBaapaTUiHas U HauboJliee BeposiT-
Hasi CKOPOCTH MOJIEKYIL.

19.Pacnpenenenue bonpiiMana. He3aBUCUMOCTB TIIOTHOCTH BEPOSTHOCTH, KOOP-
JIMHAT U cKopocTel yactulbl. Pacnpenenenne bonbimana. bapomeTpudeckas
dbopmyrna. Atmocdepa maaHerT.

20.Pacnpenenenue sHepruu Mo CTereHsM cBo0o bl (TeopeMa bosbiimana o paB-
HopacnpeaeneHun). Yucno creneneit cBoOoabl. Briunciienne cpenHeit Benu-
YUHBI, OTHOCSIIIICICS K OJTHOM CcTereHu cBOOOIbI (Teopema bonbiMana).

21.Pacnpenenenue 3Hepruu Mo crerneHsm cBoooabl. Teopema bonsiiMana o
PaBHOPACIIPEICIICHNH.

22.Teopust TEIIIOEMKOCTH UACAIbHBIX Ta30B. PacxoxkneHne Teopuu ¢ 3KCrepu-
MEHTOM.

23.TermoeMKOCTh TBepABIX Tel. 3akoH [rononra u [Itu. Temnepatypnast 3aBucu-
MOCTb TEIUIOEMKOCTH TBEPABIX Tel. Teopus TernoeMKocTr DitHTelnHa. TeM-
neparypa JuHIITeHA. [ paHniia TpuMEHUMOCTH Teopuur DiHIITETHA. DOHO-
HBl. Mogens [ebast.

24 . ®u3NYeCcKui CMBICI SHTPOIUU. DHTpONHS U. raza. CTaTUCTUYECKUM Xapak-
Tep BTOPOTO U TPETHEro Havall TepMOAUHAMUKU. OTpULIATEIbHBIC
TeMIepaTyphbl.

25.Cuibl MeXMOJIEKYJISIPHOTO B3auMojieHcTBUS. VloHHAs U KOBaJIEHTHAS CBSI3b.
Cuiibl Ban-nep-Baanbsca. Oco6eHHOCTH B3aUMOJICHCTBUS B TBEPIBIX TelaX,
KUJKOCTSIX U ra3ax.

26.®Da30Bbli Mepexo]] U3 ra3000pa3HOro B KUAKOE cocTosiHue. M30TepMBbl peab-
Horo ra3za. Kputuueckoe cocrosinue. HacollieHHbIN 11ap. 3aBUCUMOCTb TUIOT-
HOCTH HACBIIIEHHOTO Mapa oT TeMieparypsl. [IpaBuno peiuara. Kputuueckas

onanecteHus. AByxdasnbie coctosinus. [loBenenue qsyxda3Hoi cuCTeMbl



npy U3MeHeHnu Temrieparypsl (mpu V=const). Tertora ¢a3zoBoro
npespamienus, pa3. [lepexomast I pona.

27.Ypasuenue Knaneiipona-Knaysuyca. ®azoBas nuarpamma. [IpubmmkeHHoe
pemrenue ypaBHeHusa Knaneitpona—Knaysuyca.

28.YpaBHenue Ban-nep-Baanbca. OTKIIOHEHHE CBOMCTB I'a30B OT UCATbHBIX.
BupuanbHoe ypaBHEHUE cOCTOsIHUA. Y paBHEHUE BaH-1ep-Baanbsca B Bupuaib-
HOM U cTannapTHOM ¢popmax. M3oTepmsl ypaBHeHus: Ban-nep-Baanbca. Meta-
cTabuiibHbIe cocTosiHUA. Kputnueckue nmapaMmerpsl, CpaBHEHUE C IKCIIEPUMEH-
TOM. 3aKOH COOTBETCTBEHHBIX COCTOSHUMI. BHyTpeHHsAs1 3HEeprus ra3a Ban-nep-
Baainsca.

29.9ddext Jxoyns—Tomcona. uddepennmansuas u uaTerpaibHas Gopms 3¢-
dexra Jxoyns—Tomcona. Dddekt J>xoyns—Tomcona B raze Bau-aep-
Baansca. Temnieparypa uaBepcun. Cxxatue razoB. MeTo bl OXJIaXAEHUS: MPO-
TUBOTOYHOIO0 OOMEHA TEIUIOM, auadaTHYeCcKOro oxyaxaeHus. CBolcTBa Be-
mecrBa Bomm3n 0K’

30.IToBepxHOCcTHOE HaTsKEeHUE CBOOOIHASI TOBEPXHOCTHAS SHEPTHs. MexaHnu3m
BO3HMKHOBEHUS TOBEPXHOCTHOTO HATSHKEHUS. Y CIIOBUE PAaBHOBECHUS HA TPaHMU-
1€ ABYX XKHUAKOCTEM, Ha IPAHUIIE )KUJIKOCTh — TBEPIOE TeJO. J(aBiieHHe 1mox
VCKPUBIICHHOM NOBEpXHOCTU. KaniisspHsle siBiieHus. [[oBEpXHOCTHO — ak-
THUBHBIE BEILIECTBA.

31.Ucnapenue u KuneHue xxuakoctu. Jlunamuyeckoe paBHoBecue. Cucrema nap—
XKUIKOCTh. J{aBlieHHe HACHIIEHHBIX NapOB BOJIU3U MCKPUBIIEHHON MOBEPXHO-
ctu. Kunenue. Ileperperas xunkocts. [Iy3eippkoBas kamepa. [lepeoxnaxaeH-
Hb1i map. Kamepa Buiibcona.

32.CTpyKTypa )KUJIKOCTENH. 3aBUCUMOCTh CBOMCTB KHIKOCTH OT CTPOEHUS MOJIe-
KyJ. JKuakue kpuctamibl U uxX BUbl. CMEKTHKUA, HEMATUKH, XOJIECTEPUKHA — UX

CBOMCTBA U IPUMEHEHHUE.



33.CummMmetpus TBepAbIX Tel. OCch cCUMMETpUU N-ro mopsaka. [LnockocTe cuMMeT-
pUH, IICHTP CHMMETPHUH. 3ePKATbHO-TIOBOPOTHAS OCh N-TO TIopsiKa. TodedHbie
rpynnsl. 3epKaibHbIe H30MEPHI.

34 Kpucramn. pemerku. Heo0xoaumocTs nepuogndeckoi cTpykTypsl. [Ipumu-
THUBHAsl peIlIeTKa, U HEOIHO3HAYHOCTh BbIOOpa ee 0a3uca. TpaHCIsImoHHas
cumMmetpus. [IpocTpaHcTBEHHBIE TPYIIBI. DIEMEHThl CHMMETPUU PEILIETKH.
Kpucramn. kmaccel. Kpuctamnorpad. cuctemsr koopauaat. O003HaYeHUS
aTOMHBIX TIOCKOCTEH, HAPaBJICHUM.

35. le(heKThI KPUCTATUTMYECKUX PEIIETOK — TOUCUHBIC Te(PEKTHI, TUCTOKAITUH.

36.MexaHnyeckue CBOMCTBA TBEPAbIX Tel. [ledopmarun, TeH30p aedopmaiui,
yIpyrue HanpsoKeHUsI, BCECTOPOHHEE pacTshKeHue Wwin cxkatue. [lnactuueckas
nedopmariusi, TeKy4ecTb, MOJICKYJIAPHBIN MEXaHU3M TIPOYHOCTH.

37.Buapl poiieccoB nepeHoca. Bpems penakcaiuu, TerIonpoBOAHOCTb, TUhdy-
3Usl, BI3KOCTb.

38.XapakTeprucTUKHA MOJIEKYJISIPHOTO JIBIDKEHUS: TIoniepedHoe ceuenue. Cpeaasis
JUTMHA cBOOOAHOTO TIpodera. YacToTa CTOIKHOBEHUH B MOJICTTH TBEPABIX cdep.

39.IIporecce! mepeHoca B razax. O0IIee ypaBHEHHE TIepeHoca. TeronpoBoi-
HOCTb, BSI3KOCTh, camoauddy3ust. CBs3b MKy «K0dPOUITMEHTAMH ITIEPEHO-
cay.

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

41.5IBneHus nepeHoca B TBepAbIX Tenax. JAuddyszusi, TermionpoBogHOCTh, BHEIII-
HSISI TeTIOTIPOBOIHOCTb.

42 .SIBnenus nepeHoca B )XKUAKOCTAX. Juddysus, TermionpoBoIHOCTh, BI3KOCTb.

43.01ryne CTaTUCTHIECKOTO METOJIa OT TMHAMHYECKOTO U TEPMOTMHAMHYECKO-
ro.

44 MakpOCKOTMYECKOE U MUKPOCKOIIMYECKOE COCTOSAHUA cucTemMbl. Onpesenenue

CHUCTEMbI, PaBHOBCCHOC COCTOSAHHUC, CTaTUCTHYCCKUHM aHCaMOJIb CHCTEMBI, MUK-



pOKaHOHMYECKUI aHcaMOIIb. Dproaudeckas runore3a. CpeaHee mo ancamOio.
Cpennee no BpEMEHHU.

45.BeposSTHOCTh MaKpOCOCTOSIHUSA. TepMonHaMUYecKasi BEpOSTHOCTh MaKpOCO-
CTOSIHUSL.

46.Kanonnueckuii ancamOb. Pactipenenenue ['m66ca. CkopocTHbIE (MMITYJIbC-
HBIC) U SHEPTEeTUYECKUE MUKPOCOCTOSsIHUS. OnpeiesieHue KaHOHUYECKOTO aH-
cam6Os1. Kanonnueckoe pacnpenaenenue (pacnpenenenue ['u66ca).

IMPUMEPHBIE TEMbI PEUTUHI'OBBIX KOHTPOJIBHBIX PABOT
1O OIITUKE

1. CBoOonHoe 3nexkTpoMarauTHoe nosie. Cucrema ypaBHeHU MakcBena ais
CBOOOJHOT'O 3JIEKTPOMArHUTHOTO MOJIsl. BbIBO ypaBHEHUS MIIOCKOM 3JIEKTPO-
MarHUTHOM BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH (BBIBOJ).

2. WznydeHue 37€KTPOMArHUTHBIX BOJH (IUIob ['epiia, aTOMHBIN THHEHHBIN
ocIuISITOp). BBIBO ypaBHEHUS ChepUUECKON IJIEKTPOMAarHUTHON BOJTHBI.
BonHoBas 30Ha, nuarpamma uznydenus. CpeaHss MOITHOCTh U3Ty4eHus (BbI-
BOJ).

3. Ikaya aneKTpoMarHuTHEIX BOJH. CBeT, mpupoja cBeTa. CBeTOBas BOJTHA!
YPaBHEHHUE CBETOBOU BOJIHBI, €€ XapaKTEPUCTUKUA U CBOKCTBA.

4. 3axonsl reometpuyeckor ontuku. [Ilpunuun depma. BeiBog 3akOHOB reoMeT-
PUYECKOM OIITHUKHA HAa OCHOBE 3JICKTPOMArHUTHOM TEOPUHU CBETA.

5. CooTHOLIEHUE aMIUIUTY] CBETOBBIX BOJH MPU OTPAKEHUU U TTPEIOMIICHUH HA
rpa”ulle pasaena AByx cpen. @opmyibl OpeHens (BbIBO, OOITUH ciydail).

6. Anamu3 hopmyn OpeHens Mo aMIuUTyaaM. SIBieHre TTOJTHON TOJISIPU3aAINH
CBETa IPU OTPaXEHUU, 3aKOH bprocTepa. MexaHu3m noJisipu3aluy CBETa IIPU
OTPAXXEHUH U TIPEJTOMIICHUH.

7. CooTHOLIEHUE aMIUIMTY NaJarolIei, OTPa)KEHHOM U IPEJTOMIIEHHON CBETO-
BBIX BOJIH Ha TPaHMUIIEC pa3fena ABYX Cpel IPU HOPMAJIIBHOM M CKOJIB3SIIEM M1a-

JIEHUU CBETA.



8. Koadduuments oTpaxkeHus u npenomieHus csera. I'papudeckoe npeacras-
nenue popmyn Openens. Ananu3 hopmyn Openens mmo dazam.

9. TlonHoe BHYTpEHHEE OTPAKEHUE CBETA. AHAIU3 MMOBEJCHUS OTPAXKEHHOM U
IPETOMJICHHOW CBETOBBIX BOJIH Ha ocHOBE (popmyn Dpenens. OnTuueckue
BOJTHOBO/IBI.

10.Uutepdepenuus cpera. Y caoBusi BOSHUKHOBEHUSI UHTEPPEPEHIIMOHHON Kap-
TUHBI OT IBYX AJIEKTPOMArHUTHBIX BOJH. CTpyKTypa HHTEP(PEPEHIIMOHHOTO
HOJISL OT ABYX TOUYEYHBIX KOT€PEHTHBIX HICTOYHHUKOB.

11. Buaumocts HHTEp()EPEHUMOHHON KapTHHBI. 3aBUCUMOCTh HHTEP(PEpEHINOH-
HOW KapTUHBI OT PACCTOSHUS MEXTy HICTOYHUKAMH U TTOJIOKEHHUS dKpaHa
HaOmoaeHus (onbIT FOHra). 3aBucuMocTh MHTEP(HEPEHIIMOHHOW KApTUHBI OT
MPOTSHKEHHOCTH UCTOYHUKA. [IpocTpaHCTBEeHHAss KOTEPEHTHOCTh U €€ XapaKTe-
PUCTHKHU.

12.3aBucumocth UHTEP(HEPEHIIMOHHON KapTUHBI OT CTENIEHU KBa3UMOHOXPOMa-
TUYHOCTH UCTOYHHKA CBeTa. BpeMeHHasi KOTepeHTHOCTh U €€ XapaKTEPUCTHUKH.

13.Mertopsl ocyiiecTBieHUs UHTephEepeHInY (J1eieHrne GpoHTa BOJIHBI U JIETICHUE
aMIUTATY 161 BOJHBI). [10710CH paBHOTO HAKIIOHA U MTOJIOCHI PABHOW TOJIIIMHEI.
Kosbia Herorona.

14. Mudpakuus ceera. [Ipunnmn [rolirenca-®Openens (BeiBoa). Meton 300 Ope-
Hels (BBIBOX).

15.3aBucumoctsb uncia 30H OpeHens oT paanyca OTBEpCTHSl, OT B3AUMHOTO pac-
MOJIOKEHUS! UCTOYHUKA, TuadparmMel U 3kpaHa HaObmoaeHus. Judpakius Ope-
HEJISI Ha KPYTJIOM OTBEPCTUH M JTUCKE. 30HHAS TUIACTHHKA.

16. Iudpakmus Opaynrodepa Ha 1miend. BnusHue mmpuHbl ey Ha AU pakiim-
OHHYIO KapTHHY.

17. Teopust nudppakIMOHHON PEMICTKU. AHAIHU3 pacTIpeICICHIS] HHTCHCUBHOCTH B
nudpakMoHHOM kKapTuHe @payHrodepa oT TuPPaKIUOHHON PELUIETKH.

18.Pacuer qudpakiimoHHON KapTUHBI.



19.B3anmopeiicTBue cBeTa ¢ BemecTBoM. HopmaibHast 1 aHOMabHas JUCTIEPCHSL.
OnexTpoHHas Teopust qucnepcruu. KoMmiekcHOCTh moka3atens mpeIoMIICHHS.
®opmyna 3enbmeiiepa (BHIBOL).

20. SIBieHne MOTIIONICHMSI CBETa BenecTBOM. 3akoH byrepa-Jlambepra. 3akon be-
pa. KoaddunmeHT noriomieHus cpeTa.

21.TIpoxoxeHne cBeTa 4yepe3 ONTUYECKU HEOTHOPOAHYIO cpefy. PaccesHue cBe-
Ta. 3akoH Panes (BeiBox). [lonsipuzanus paccessHHOTO CBETA.

22.BpatieHue mIOCKOCTH TOJISIPU3AIK CBETa ONTUYECKHU aKTUBHBIM BEIIECTBOM.
3akoH buo (BpamarenbHas aucnepcus). Teopus BpamaTeIbHON JUCIIEPCUU.

23.TIpoxokIeHue CBETa Yepe3 aHM30TPOITHBIE CpeNbl. SIBIeHNEe JBOMHOTO JTyde-
npesnomieHrue. OCHOBBI KpUCTALIOONTUKU. CTPYKTypa III0OCKON MOHOXpOMa-
TAYECKOU BOJIHBI B AHU30TPOITHOM CpeJie.

24.Teopus aBoitHOTO JTyuenpenomiieHus (3akoH @penens, BeiBoa). [IpaBuia pac-
yeTa MOJI0KEHUS U HallpaBJieHus: (JPOHTA BOJIHBI HA OCHOBE MpUHIIHMa [ 1oii-
TeHCa JJI1 aHU30TPOITHON CPEIBI.

25.UckyccTBenHas anu3otponusi: nerporpadus, adpdext Keppa, radpdext Korron-
MytoHa.

26.PaBHOBecHOE TemioBoe n3nydeHue. 3akoH Kupxroda. AGComoTHO yepHOoe Te-
J710. 3aBUCUMOCTb MCITyCKaTeIbHON CLIOCOOHOCTH a0COJIIOTHO YEPHOT'O TeJa OT
JIuHbI BoJIHBL. 3akoH Ctedana-bonbiMana. 3akoH cmenienus Buna (peHome-
HOJIOTHYECKasi TEpPMOJMHAMUKA TETUIOBOTO MU3TyUCHUS).

27.PaBHOBecHOE TemioBoe u3nyuenue. ®opmyina Panes-Jxunca, «yasTpaduorie-
ToBas karactpoda». Dopmyina uznyuenus [lnanka.

28.KBanTOBBIC CBOMCTBA cBeTa. BHEnHMIA 1 BHyTpeHHUH (OTOA(D(PEeKThI. 3aKOHbI
CroneroBa. HerocTaTku Ki1acCHUECKON TEOPUH U3TyUEHHS. Y paBHEHHE DWH-

mreiHa 11 hororddekra.



MMPUMEPHBIN NEPEYEHDB SK3AMEHAIIMOHHBIX BOITPOCOB

1. Kunemarnueckue XapakTepUCTUKU MaTepUaibHOM TOuku. CKOPOCTH,
yckopeHnune. HopManbHOe, KacaTenpbHOE U MOJHOE yckopeHue. CBs3b MEXKIYy HUMH
(BBIBOM).

2. Kunemarnueckre ypaBHEHUsI paBHOIIEPEMEHHOTO U PAaBHOMEPHOTO Mpsi-
MOJIMHEHHBIX IBUKEHUHN (BBIBO).

3. PengaruBuctckue npeoOpazoBaHusi CKOPOCTEM (BBIBOJ HAa OCHOBAHUU
npeoOpa3zoBanus JIopeHia).

4, [IpeoOpazoBanus [Nanunes. IlpeobpazoBanusa Jlopenna. CrnencrBue u3
npeoOpa3zoBanuii JIopeHa: OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHIA (BBIBOT)

5. [IpeoOpazoBanus [Nanmumnes. Ilpeo6pazoBanus Jlopenna. CrnencrBue u3
npeoOpa3zoBanuii JIopeHa: OTHOCUTENIBHOCTD JUIMTEbHOCTH COOBITHI (BBIBOX).

6. [IpeobpazoBanus ['anunes. IlpeoOpazoanust Jlopenuna. Cnenctue u3
npeoOpa3oBanuii JIopeHiia: OTHOCUTENIBHOCTh Pa3MepoB U (POPMBI Tell (BBIBO).

1. CB00OIHOE U HECBOOOJHOE JABMKEHUE MaTEepUaIbHON TOYKU. TpaekTo-
pus IBM>KEHUS Tela B OJHOPOIHOM CHUIIOBOM IOJIE TATOTEHUS (BBIBOX).

8. JIBI>KeHME Te EpEMEHHON Macchl. YpaBHeHHEe Memepckoro (BBIBO).
®dopmyna [{uoakoBcKOro (BBIBOM).

Q. Kocmuueckne ckopoctu. Pacuer 1 u 2 ckopocteil. 3 KocMUYeCKasi CKO-
pocTh. TpaekTopuu ABMKEHUS TE, 00IaIar0NUX JaHHBIMU CKOPOCTSIMH.

10. Pab6ora. MouHocTs. DHeprusi. Kunernueckas sueprus (BoiBon). [loren-
nuabHble cUiibl. [loTeHIManbHas 3HEPTrUsi CUJI YIIPYTrocTH (BBIBO).

11. TloreHumanbHbie cuibl. [loTeHuunanbpHas 3Heprus. CBs3b MOTEHIUATb-
HOM CHJIBI C NOTEHIIMAIBHOM dHepruei (BoiBoa). I'paanenT. 3aKOH COXpaHEHHS dHEP-
TUU B MEXaHUKE (BBIBO).

12. 3akonsl Kemnepa. Pacuer cunbl B3aumopeicTBus mexay CoJiHIIEM U
MJIAHETOM COJTHEYHOM CUCTEMBI (BBIBOM). 3AKOH BCEMUPHOI'O TATOTEHUS.

13. Kakue konebGaHusi Ha3bIBalOTCS rapMoHudeckumu? KuHemaruueckoe

ypaBHEHHE TapMOHMYECKHX KosieOaHui. CKOpOCTh. YCKOpEHHE U CHIIbI MPU TapMo-



HUYeckuXx Konebanusx. [lomyunts popMyy MOJHOM SHEPTHH TAPMOHUYECKUX KOJIe-
OaHMi.

14, Tlon npeiicTBMEM KakMX CHJI COBEPIIAIOTCS 3aTyXarollue KojaeOaHwus?
HuddepennnanbHoe ypaBHEHHE 3aTyXalolIux KosneOaHuil u ero pemeHue. [lexpe-
MEHT, Jiorapumudeckuil AekpeMeHT U kodPduimeHt 3aryxanus. Mx duzndeckuii
CMBICJI ¥ €IMHULIBI U3MEPEHUSL.

15.  /laTh mOHATHS MOMEHTA CUJIbl 1 MOMEHTA UMITYJIbCa MEXaHUYECKON CH-
CTEMBbl OTHOCUTEJILHO OCH M TOYKH (Hayasia). BeiBecTH ypaBHEHHE MOMEHTOB MeXa-
HUYECKON CHCTEMBbI OTHOCUTEILHO TOYKH. ChopMyIUpoBaTh U 3amucaTh 3aKOH CO-
XpaHEHHs] MOMEHTA UMITYJIbCa MEXAHUYECKOW CHUCTEMBI OTHOCUTENBHO TOYKU U OCH.

16. Urto Ha3zwiBaeTcs (uzmueckuM MasTHHUKOM? Matematudyeckum? Ilomy-
YUTE NEPUOJBI UX KoJeOaHuil. YTo Takoe mpuBeAeHHAas JJIMHA PU3NYECKOrO MASITHU-
ka? B uem cyTh 00paTUMOCTH TOYKHU MPUBECA U TOUKH KayaHUs?

17. Tlox peiicTBMEM KakKWUX CHJI TMPOUCXOJSAT BBIHYKJICHHbIE KOJeOaHUSs?
Kakue BbIHYX €HHbIE KOJ€OaHHs Ha3bIBAIOTCSl YCTAHOBUBIIUMHUCS? BhiBenure 3aBu-
CUMOCTh aMIUTUTY/bl TAKUX KOJEOAHWI OT BBIHYXKIAIOIIEH 4acToThl. UTO Takoe pe-
30HaHC? [lomydnTe pe30HaHCHYIO 4acToTy. Bua pe30HaHCHBIX KPUBBIX Ui pa3yiny-
HBIX 3HAUYCHUI KOd(PPUITMEeHTa 3aTyXaHHUsI.

18. Kaxkwue ocu Ha3wpIBarOTCs cBOOOIHBIMU? UTO Takoe rupockon? Kakoit ru-
pockon HazbiBaeTcsa cBoOoAHBIM? [losicHuTe cyTh rupockonuveckoro spdexra. Ko-
r7ia BO3HUKAET mpereccust rupockona? BeiBeaure Gpopmyiny Juisi BBIYUCICHUS YTIIO0-
BOM CKOpPOCTHM MpPEIECCUU OCH THpOcKoma (¥0Jibl). MeTobl pacCMOTPEHUSI CUCTEM
MHOTHMX 4YacTull. MOJEeKyJbl, aTOMbI, Macca aTOMOB M MOJIEKYJl. ATOMHAsl €IUHUIA
Macchol. KonnuectBo BemnecTsa (Mosb). Hucno ABoraapo, MoJsipHas Macca.

19. TepMoauHamuyeckuii MeTOJ M3y4eHHs] cUCTeM MHOrux yvactui] Hyme-
BOE, IIEPBOE, BTOPOE, TPEThE Hayajaa TEPMOJAUHAMUKHU.

20. TepmoamHaMUYeCKHUe COCTOSIHHSI: pAaBHOBECHOE M HepaBHOBecHoe. [Ipo-

11eCC PAaBHOBECHBIN (0OpaTUMBIi), HEpaBHOBECHBIN. [[ukinueckui.



21. VYpaBuenue coctossHUs. Mojenb uAeaqbHOrO ra3a. Y paBHEHHE COCTOS-
HUsI uaeanbHOro ra3za. Mzonpoueccol. 3akoH [lansToHa. 3-H ABOraapo.

22. BHyTpeHHsIsl JHEPTHUsi CUCTEMbI — QYHKIIUS COCTOSHUS.

23. Temota u pabota kak ¢yHKIMs nporiecca. [lepBoe Havamo TepmoauHa-
MUKH.

24. TemioeMKOCTb: MOJISIpHAsI, yelbHAsI, 00beMHas. YpaBHeHHe Maiiepa.

25. Tlomurponuyeckuit mpouecc. YpaBHEHHUENE MOJUTPOIBI. M3ompoiiecchl.
Anuabarudeckuii mp. Yp-e Ilyaccona.

26. Pabota mpu moJUTPOIMMYECKOM U TIPH U30TIPOIIESCCax.

27. DHTponHs UICATHHOTO Ta3a.

28. wuxmuueckue mpouecchl. TermoBas mammHa. Koadduiment nerctBus
teroBor MamnHbl. KITJI naeansnoi TermnoBor Mmamuuel. [{ukn Kapho.

29. 1l mauano repmoauHamuku. @opmynupoBka KenbBuHa u hopmyaupoBka
Kitaysuyca. IX 5KBUBaJI€HTHOCTb.

30. TepmomuHaMuyeckas mIKajia TeMIepaTyp.

31. lll-e Hayamo TepMOAMHAMUKH.

32. JlaBieHue MOJIEKYJ Ha CTEHKY cocyna. OCHOBHOE ypaBHEHHE KUHETHYE-
CKOM TEOPUU ra30B.

33. Tlonstue TemriepaTypbl B KHHETHYECKON Teopuu razoB. CpenHsst sHEp-
rusi MoJiekyi. IloctynarenbHblie, BpallareabHble U KOJeOaTeIbHbIE CTENEHU CBOOO-
TTBI.

34. BpoyHOBCKOE JIBHIKEHHE.

35. Pacnpeaenenne MakcBemna. /[Ba moaxona K M3y4YEHUIO paclpeaesieHus
Makcenna. [InotHocTh cocrostnui. Pactipenenenne Makcgeiuia mo MOJIysIt0 CKOpo-
ctu. Cpenusiga apupmMeTuiecKkas, CpeHssi KBaJpaTU4yHasi 1 HanOosiee BeposiTHas CKO-
POCTH MOJIEKYIL.

36. Pacnpenenenue bonbimana. He3aBUCHMOCTD MIOTHOCTH BEPOSITHOCTH,
KOOpAMHAT U ckopoctel yactuubl. Pacnpenenenue bosbimana. bapomerpuueckas

dbopmyna. Atmocdepa rmiaHer.



37. Pacmpenenenne sHEpruu Mo CTEMEHsM CBOOOBI (Teopema bonbiMana o
paBHOpacnpeeneHun). Yucio creneneit cBo00 bl Beruncnenue cpenHeii BETMYHHEI,
OTHOCAIIEHCS K OJJTHOM cTerneHu cBo0o bl (TeopeMa bonbiimana).

38. Pacnpenenenue sHEpruu mo creneHsM cBodoasl. Teopema bonbimana o
PaBHOPACIIPEICIICHUH.

39. Teopus TEIIOEMKOCTH HJI€ANbHBIX T'a30B. PacxoxeHue Teopuu ¢ dKc-
MIEPUMEHTOM.

40. TemnoeMmkocTh TBepAbIX Ted. 3akoH Jrononra u Iltu. Temneparypnas
3aBUCHMOCTH TEINIOEMKOCTH TBEPABIX TeN. Teopus TEMIOEMKOCTH DUHINTEWHA. TeM-
neparypa DuHmTelHa. ['paHniia NpUMEHUMOCTH Teopun DUHIITEHA. POHOHBI. Mo-
nenb [lebast.

41. ®usnyecKkuil CMBICT SHTPONMHMH. DHTpomus HJ. raza. CTaTUCTUYECKH
XapakTep BTOPOTO U TPEThEr0o Hayaja TepMOAMHAMUKHU. OTpulLaTeNbHbIE TEMIEPATY-
pBI.

42. Cunpl MEXMOJEKYISIPHOTO B3auMoneWcTBUs. VOHHAas W KoBaJleHTHas
cBsa3b. Cunbl Ban-nep-Baanbca. OcoO€HHOCTH B3aMMOJACHCTBHS B TBEPABIX TeElax,
KUAKOCTSIX U razax.

43. ®a3oBbIi Mepexo]; U3 raz000pa3HOro B KUIAKOE COCTOsIHUE. M30TepMbI
peanbHOro raza. Kpurnueckoe cocrosinue. HacoileHHbIM nap. 3aBUCUMOCTb TJIOTHO-
CTH HACBIIIEHHOTO Mapa oT temmeparypsl. [IpaBuno peryara. Kputnueckast onanec-
nennus. [[Byxdasnsie cocrosaus. [loBenenue nByxda3Hoi CHCTEMbI TPH N3MEHEHUN
temnepatypbl (mpu V=const). Temnota ¢da3oBoro npespaiienus, ¢as. Ilepexoasr |
pona.

44, VYpasuenue Knaneiipona-Kmaysmyca. dazomas amarpamma. I[lpuGmu-
EHHOe pereHue ypasHenus: Knanelipona—Knaysuyca.

45. VYpaBuenue Ban-gep-Baanbca. OTKIIOHEHHE CBOMCTB ra3oB OT H€allb-
HbIX. BupunanesHoe ypaBHEHHE COCTOsIHMs. YpaBHeHHE Ban-nep-Baanbca B BUpnaib-

HOM W cTtanaapTtHou (opmax. M3orepmbl ypaBHeHus Ban-nmep-Baanbca. Metacta-



OounpHbIe cocTOsiHUA. KpuTnueckue napaMeTpsl, CpPaBHEHUE C SKCTIEPUMEHTOM. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUN. BHyTpeHH:s dHeprus raza Ban-nep-Baansca.

46. DOddext Jxoyns—Tomcona. uddepenuuanbHas u uHTerpaibHas Gop-
Mbl dddexra Jxoymsi—Tomcona. Dddexr Jroyns—Tomcona B rase Ban-nmep-
Baansca. Temnepatypa unBepcun. Cxxkatve razoB. MeToapl OXJIaXKIEHHUS: MPOTUBO-
TOYHOTO0 OOMEHa TEeIJIOM, aitadaTUYecKoro oxJyaxaeHusi. CBoiicTBa BelecTBa BOIU-
3u 0KO.

47. IloBepxHocTHoe HaTspkeHHe CBOOONHAs MOBEPXHOCTHas »Heprus. Me-
XaHU3M BO3HMKHOBEHUS MOBEPXHOCTHOIO HATSHKEHMS. Y CIIOBUE paBHOBECHS Ha rpa-
HULE JIBYX XKUJKOCTEH, Ha IpaHUlE KUIKOCTh — TBepAoe Teino. JlaBieHue moja uc-
KPUBJICHHON noBepXHOCTH. KanusuisapHele sBiaeHus. II0BEpXHOCTHO — aKTUBHBIE Be-
LIECTBA.

48. Vcnapenue u KuneHue xKuakoctu. Junamuueckoe paBHoBecue. Cucrema
nap—KUAKOCTh. /[aBieHHe HACBIIIEHHBIX NApOB BOJM3M HCKPUBJICHHON MOBEPXHO-
ctu. Kunenue. Ileperperas xuakocts. Ily3sippkoBas kamepa. [lepeoxnaxneHHbIN
nap. Kamepa Bunbcona.

49. CrtpykTypa XKUAKOCTEH. 3aBUCUMOCTh CBOMCTB JKHIKOCTH OT CTPOCHHUS
MoJIeKyJI. JKuakue KpuCcTaiiibl M UX BUAbL. CMEKTHKH, HEMATHKH, XOJIECTEPUKH — UX
CBOMCTBA U IPUMEHEHHUE.

50. Cummetpusa tBepabix Ten. Ochb cMMMETpUHM n-To mopsaka. [lmockocTs
CUMMETPHUH, LEHTP CUMMETPUHU. 3€PKAIBHO-IIOBOPOTHAS OCh N-ro nopsnaka. Toudeu-
HbIE TPYMIbI. 3epKATbHBIE H30MEPBI.

51. Kpucrami. pemerku. HeoOXoIUMOCTh NEPUOANMYECKON CTPYKTYPBHI.
[IpumuTHUBHAS pelieTka, U HEOJHO3HAYHOCTh BbIOOpa ee Oasuca. TpaHCHSIUOHHAs
cumMetpusi. [IpocTpaHCTBEHHBIE TPYyHMbl. DJIEMEHTHl CUMMETpUM pemieTku. Kpu-
ctayu1. knaccel. Kpucramnorpad. cucrems! koopauHat. O003Hau€HUsI aTOMHBIX IJIOC-
KOCTEU, HAIIPaBJICHUM.

52. JlepekThl KpUCTAINYECKUX PEHIETOK — TOYeuHbIe AS(EKThI, TUCIOKA-

ouH.



53. Mexanuueckue cBoiicTBa TBepAbIX Teiu. [ledopmaruu, TeH3op aepopma-
[[UY, YIPYTHE HAMpPsHKCHUS, BCECTOPOHHEE pacTshKeHHe WM cxkaTtue. [lmactudeckast
nedopmartiusi, TeKy4ecTb, MOJICKYJISIPHBIN MEXaHU3M MPOYHOCTH.

54. Bunael mpoiieccoB mepeHoca. Bpemsi penakcaiiuu, TEMIONPOBOIHOCTb,
nuddy3us, BI3KOCTb.

55.  XapakTepUCTHUKU MOJIEKYJISIPHOTO JBUKEHUS: TONEPEYHOE CEUCHHUE.
Cpenusiss jyiuHa cBOOOAHOrO mpobera. HactoTra CTOJIKHOBEHUN B MOJIENU TBEPIIbIX
cdep.

56. IIpomeccel mepeHoca B razax. OOmiee ypaBHEHHE TIepeHoca. Termiomnpo-
BOJIHOCTb, BSI3KOCTh, camoanudPy3us. CBa3b Mexky «K03hPUITUEHTaMU TIEPEHOCAY.

S57. @usnueckue SBICHUS B pa3peKeHHbIX razax. Bakyym. Temsonepenaua,
i dy3us. TpeHue npu MasbIX JaBICHUSX.

58. SBnenus mepeHoca B TBepAbix Tenax. Huddysus, TemmonpoBOAHOCTD,
BHEUIHSS TETIONPOBOIHOCTb.

59. SBnenwms mepenoca B xuakocTax. JAuddysus, TemnonpoBogHOCTD, BsI3-
KOCTb.

60. Orauune CTaTUCTHYECKOTO METO/a OT JMHAMHYECKOTO U TePMOIUHAMHU-
YECKOro.

61. MakpocKOMMYeCKOe U MUKPOCKOIUYECKOE COCTOSIHUSI cucTembl. Ompe-
JIeIEHUEe CHUCTEMBI, PAaBHOBECHOE COCTOSIHWE, CTAaTUCTHMUYECKUN aHCaMOJIb CHCTEMBI,
MUKpPOKAaHOHUYECKUN aHcamOib. Dproauyeckas rumnoreza. Cpeanee mo aHcamoOIio.
Cpennee 1o BpeMEHH.

62. BeposTHOCTE MakpococTosiHHS. TepMomuHaMUYecKass BEpOSTHOCTD
MaKpPOCOCTOSIHUSI.

63. Kanonuueckuii ancamb6isb. Pacnpenenenue ['m66ca. CkopoctHbie (MM-
MyJBCHBIE) U DHEPreTUYecKue MHUKpococTosiHusA. OrnpeneneHrne KaHOHMYECKOro aH-

cam0Ois1. Kanormdaeckoe pacnipenenenue (pacnpenenenne [ uooca).



64. CsoOoanoe 3iexTpomMarnutHoe moise. Cucrema ypaBHeHuil MakcBeiia
Ui CBOOOJHOTO 3JIEKTPOMAarHUTHOTO MoJiA. BBIBOA ypaBHEHHS IUIOCKOHM 3IIEKTPO-
MarHuTHOM BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOJ).

65. H3mydeHue 3JEKTPOMArHUTHBIX BOJH (IUIIONG ['epiia, aTOMHBIN JTHHEH-
HBIM ocuuyuiITOp). BhIBOI ypaBHeHUs chepuyecKod 3JIEKTPOMArHUTHOM BOJIHBI.
BonnoBas 30Ha, nuarpamma usnydenus. CpeqHss MOITHOCTh U3ITydeHus! (BBIBOJ).

66. Illkama smekTpoMarHUTHRIX BOJH. CBeET, pupoaa ceeta. CBeToBast BOJI-
Ha: ypaBHEHHUE CBETOBOIl BOJIHBI, €€ XapaKTEPUCTUKU U CBOMCTBA.

67. 3akonsl reomerpuyeckoil omtuku. [Ipuanmun depma. BriBog 3axoHOB
re€OMETPUUYECKOI ONTUKY Ha OCHOBE 3JICKTPOMArHUTHON TE€OPUH CBETA.

68. CooTHOLIEHHE aMIUIMTY/ CBETOBBIX BOJIH MPU OTPAXKEHUU U MpeoMIie-
HUU Ha TpaHule pa3aena 1Byx cpel. @opmyibl @penens (BbIBO, 00U Ciiydaid).

69. Amnamu3 gopmyn ®peHens No aMILIUTyJaM. SIBJieHUE MOJIHOM MOJIspU-
3allUM CBETa MPHU OTPaKEHUH, 3aKOoH bprocrepa. MexaHu3m moJisipu3aluu CBETa Ipu
OTPaXCHUU U TPETIOMIICHUH.

70. CooTHOlIEHUE aMIUIUTYJ TMaJaroiield, OTPaKCHHOW W MPETOMIICHHON
CBETOBBIX BOJIH Ha TPAHMIIEC pa3zieiia ABYX Cpell MPU HOPMaJIbHOM M CKOJB3SAIIEM Ta-
JI€HUU CBETA.

71.  KondduimeHTs! oTpakeHus U npeiaomiieHus ceeta. [ padudeckoe npen-
ctaByienre Gpopmyn Openens. Ananuz popmyn Openens mo dazam.

72. llonHoe BHYTpeHHEe OTpakeHUE CBETa. AHAIU3 MOBEACHUS OTPAKEHHOU
Y TIPEJIOMJICHHOHN CBETOBBIX BOJH Ha ocHOBe (hopmyn Dpenensi. ONTHYECKUE BOTHO-
BOJIBI.

73. UWutepdepenmus cBera. YCIOBHUS BOZHUKHOBEHUSI MHTEPHEPEHITMOHHON
KapTUHBI OT JBYX 3JEKTPOMArHUTHBIX BOJH. CTpyKTypa HHTEp()EPEHIIMOHHOTO OIS
OT JBYX TOYEUHBIX KOI€PEHTHBIX HCTOUHUKOB.

74. BuauMocTh UHTEPPEPEHIMOHHON KapTUHBI. 3aBUCUMOCTh UHTEp(eEepeH-

HI/IOHHOI>’I KapTHHBI OT PpacCTOAHHA MCKIAY HCTOUYHHMKAMH M IIOJIOKCHHA OKpaHa



HaOmoneHus (onbiT FOHra). 3aBUCMMOCTh MHTEPHEPEHIIMOHHON KapTHHBI OT MPOTSi-
’KEHHOCTH HUCTOUYHUKA. [IpocTpaHCTBEeHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKU.

75. 3aBUCUMOCTh HUHTEP(HEPEHIIMOHHOM KApTHUHBI OT CTENEHU KBA3UMOHO-
XpOMaTUYHOCTH UCTOYHHUKA CBeTa. BpeMeHHasi KOTepEeHTHOCTh U €€ XapaKTePUCTHUKHU.

76. Mertoapl ocymecTBiaeHUs uHTephepeHnn (AeneHue (GpoHTa BOJHBI U
JICJICHUE aMIUIATYAbl BOJHBI). [10JI0CKl paBHOTO HAKJIOHA M MOJOCHI PaBHOM TOJIIU-
Hbl. Konbia HeroToHa.

77. Judpaxuus ceeta. [Tpunmun [toiirenca-dpenens (BbiBOA). MeTos 30H
®penHens (BbIBOA).

78. 3aBucumocTb umncia 30H OpeHens oT paanyca OTBEPCTHS, OT B3aUMHOTO
pacoJioKeHUs] UICTOYHUKA, nuadparMel U dkpaHa HaOmoaeHus. Judpakuus Opene-
JIs1 Ha KPYTJIOM OTBEPCTUU U JAUCKe. 30HHAS TUTACTUHKA.

79. Judpaxuus @paynrodepa Ha menu. BausHue MUpUHBI IEIH HA JTH-
(bpakIMOHHYIO KApTUHY.

80. Teopus mudpakunoHHON pereTku. AHAINU3 paclpeaeeHUus] HHTEHCUB-
HOCTH B qu(pakiimoHHoi kaptune Opaynrodepa ot AudpakiinOHHON PEIIeTKH.

81. Pacuer nudpakuroOHHON KapTHHEI.

82. BzaumopeiicTBue cBeTa ¢ BemecTBOM. HopManibHas M aHOMaIbHAs JIHC-
nepcus. DIEKTpOHHas Teopus aucnepcuu. KoMmiekcHOCTh Mmokasaresnsi mpeiomIie-
Husa. Popmyna 3enpMmeriepa (BbIBON).

83. SIBnenme moriomieHus cBeTa BemiecTBOM. 3akoH byrepa-JlambGepra. 3a-
koH bepa. KoadduiueHt normomeHus ceera.

84. [IlpoxoxxaeHue cBeTa 4epe3 ONTHYECKU HEOTHOPOJHYI0 cpeny. Pacces-
Hue cBeTa. 3akoH Panes (BbiBox). [lonsipu3zanivist paccessHHOTO CBETA.

85. Bpamenue miocKoCTH Moiasipu3aluy CBETa ONTUYECKH aKTUBHBIM Belle-
cTBOM. 3akoH buo (BpamiarenbHas gucniepcus). Teopust BpalaTeabHON UCIIEPCHUH.

86. IIpoxoxaeHue cBeTta 4yepe3 aHU3OTPONHBIE Cpelbl. SIBIeHUE TBOHHOTO
nyuenpenomiienue. OCHOBBI KpUCTALIOONTHKUA. CTPYKTypa MIOCKOM MOHOXpOMAaTH-

YECKOM BOJIHBI B AHU30TPOITHOM CpENE.



87. Teopusa aBoitHoro nydenpenomienus (3akon ®penens, BoiBon). [IpaBu-
Ja pacyeTa MOJOXEHHs M HampaBieHUs (GpOoHTa BOJHBI HA OCHOBE mpuHuuMa [ toi-
reHca Jjisi aHUu30TPOIHON CPEeJibl.

88. MHckyccrBenHas anumzotponusi: netporpadus, spdexr Keppa, sddext
KoTtTron-MyToHa.

89. PaBHOBecHoe TerioBoe usnydenue. 3akoH Kupxroga. AGcontoTHO uep-
HOE TeJI0. 3aBUCUMOCTh UCITYCKATEIBbHON CITOCOOHOCTH a0COIIOTHO YEPHOTO Teja OT
UIMHBI BoJIHBL. 3akoH Credana-bonbimana. 3akoH cmemienus Buna (peHomenoso-
rHYecKasi TEPMOJUHAMIKA TETIOBOTO U3ITyUeHUs).

90. PaBHOBecHOe TermioBoe m3nmydenue. @opmyna Pames-/[xuHca, «yiabTpa-
¢uoneroBas katactpodar. Dopmyna uznydenus [lnanka.

91. KsanToBble cBoiicTBa cBeTa. BHemHmil 1 BHYyTpeHHHUH (OTOIPGHEKTHI.
3akonbl CroneroBa. HemocTaTku KiacCHMYecKON TEOpHM H3IyuyeHHUs. YpaBHEHUE

Oiinmrenina st pororddexra

HpI/IHHI/IH COCTAaBJICHHUA IK3aMCHAIIMOHHOI'O oumJiera

buser BkIIrOUaeT Tpu BOIpoca, 10 OJJHOMY U3 OCHOBHBIX Pa3AeiioB MPENogaBa-
€MOM HUCIUILIMHBI, YTO II03BOJISIET MAaKCUMAJIbHO IMOJHO OLICHUTh OCTAaTOYHBLIC 3Ha-
HUSA CTYJICHTA.

Kputepun o1ieHKH K 3K3aMEHY: «OTJIMYHO)» - OTBET HA BCE TPU BOIPOCA U OJIUH
JIOTIOJIHUTEIIbHBIN,

«XOpOIIIO» - OTBET Ha JIBa BONPOCA U OJUH JIOTIOJTHUTEIIbHBIN;

«YAOBJICTBOPUTCIIBHO» - OTBET HAa OJJWH BOIIPOC U OJUH ﬂOHOHHHT@HBHBIﬁ;



