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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 cre-
dits 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 know-
ledge 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, che-
mistry, 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 acquain-
tance 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: hitp.//znanium.com/catalog/product/375844

2. Kuznetsov, S. 1. 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 Vo-

lume 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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http://znanium.com/catalog/product/470189

AHHOTaNUA K padoyeil mporpaMmme QM CHUAILIHHBI
«Du3zuka»

VYyeOnas qucruruinHa «Pu3nka» pazpadoTaHa JJid CTYIEHTOB, 00y4aroIIuXcs
no HarnpasyieHuto noarotropku 05.03.01 I'eonorus, npoduns «I'eonorus», B COOTBET-
CTBUHU C TPEOOBAHUSIMHU OOpPA30BATEIBHOIO CTAHJIAPTA, CAMOCTOSTEIBLHO YCTaHABIIH-
Baemoro JIBOVY. Jluciuminna «®usuka» BXOAUT B 0a30Byr0 4acTh Oyioka 1 Juciu-

TIMHBL (MoaynH) yueOHoro miana (uaaexkc b1.65.10).

OO6mast Tpy10eMKOCTh JUCITUIUIMHBI COCTaBIsAET 6 3a4eTHBIX enuHuIl, 216 va-
COB. Y4eOHBIM TUIAaHOM NPEyCMOTPEHbI: 36 4acoB JIeKIui, 36 4acoB MPAKTHUYECKUX
3ansaTHil, 108 yacoB camocTosTenbHOM pabOThI, BKIOYast 45 4acoB Ha MOJATOTOBKY K
sk3ameny. JlucuuruinHa peanusyercs Bo 2-M U 3-M cemecTpax 1-ro u 2-ro Kypca.

[lenb ocBOEHUS TUCHUIUTMHBI — 3TO C(HOPMUPOBATH Yy CTYJEHTA MPE/ICTaBIICHUE
00 OCHOBHBIX pazfenax (PU3MKHU, MPUBUTH HABBIKA AKCIIEPUMEHTAIILHOTO UCCIIE0BA-
HUS T€X WIM UHBIX (PU3UUYECKUX SIBIICHUN U TPOLIECCOB, HAYYUTHh paboTaTh C U3MEPH-
TEJIbHBIMU NIPUOOpPaMHU U COBPEMEHHBIM SKCIIEPHUMEHTANIBbHBIM 000pynoBaHueM. Llenb
W3Y4YCHUS pazjenia «o0miel Gu3nKm», COCTOUT B TOM, YTOOBI MPEACTaBUTH (HrU3nde-
CKYIO TEOPHIO TOTO WJIM MHOTO SIBJICHUS, KaK 0000IIeHe HaOI0IeHUH, )KU3HEHHOT O
OIbITA W SKCIIEPUMEHTA, U MPEJICTABUTH 3Ty TEOPUIO B BUIEC MATEMATHUYECKON CBS3U
MeXAy (PU3UYECKUMU XapaKTEPUCTHUKAMU ATOTO SBJIEHUS, CIOCOOCTBYromero (op-

MHUPOBAHHIO CCTCCTBCHHO-Hay‘{HOﬁ KapTHHBI MHpPA.

JIJist ycienrHoro u3y4eHus TUCIUTIINHBL Y 00 yJaroIIuXCs JOJDKHBI OBITh Yac-
TAYHO CPOPMUPOBAHBI ITEMEHTHI CIAEAYIOMNUX PEIBAPUTETHHBIX KOMITETCHITHI:

[IK-2 — CcmocoOHOCTh  CaMOCTOSITENHHO  TOMYyYaTh  T'€OJOTHYECKYIO
nH(GOPMAITUIO, UCIIOIB30BaTh B HAYYHO-MCCIIEIOBATEIBCKON JCITEIBbHOCTU HABBIKH
MOJIEBBIX W JIAOOPATOPHBIX T'€OJIOTMYECKUX MCCIEOBaHUNA (B COOTBETCTBUU C
HaIPaBJICHHOCTHIO (TTpodrIeM) MOATOTOBKH);

[1K-3 — crmocoOHOCTRI0O B COCTaBE HAYyYHO-HCCIIEIOBATEIBCKOTO KOJJIEKTHBA

Y4aCTBOBATb B HHTCPIIPCTALIUU Ire0JOrMYEeCKON I/IH(I)OpMaHI/II/I, COCTAaBJICHHUHN OTYCTOB,



pedeparoB, Oubnamorpaduii Mo TeMaTUKE HAyYHBIX HCCIEIOBaHHM, B TMOATOTOBKE
yOJIuKaLNii;

[Inanupyemblie pe3yabTaThl 00OyUEHHs MO JAHHOW TUCHUIUIMHE (3HAHUS, yMe-
HUs, BJIQJICHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU pe3yJibTaTaMHd OCBOCHHs 00pa3o-
BaTEJIbHOM MPOTrpaMMbl, XapaKTepU3YIOT dTarbl (GOPMUPOBAHUSI CICTYIOIMINX KOMIIE-
TCHIIUM:

Koa u dopmyaupoBka
A u popmyp Itanbl GOPpMUPOBAHUS KOMIETEHIIUN

KOMIIeTEHIINH
OIIK-3, 3Haet CYILLHOCTh U 331a41 MAaTEMAaTUKHU U €CTECTBEHHBIX HAyK
CIIOCOOHOCTD UCTIOIIB30BATh Veer HCIIOJIL30BATh MOTYYCHHBIC 3HAHUS B 00JACTH MAaTEeMATUKH U
B PO(ECCHOHANBHOM Jesi- €CTECTBEHHBIX HAYK

TEIBLHOCTH 0a30BbIE 3HAHUSA

MAaTCMaTHKH 1 €CTCCTBCHHDBIX | Braneer | meTogamm NpHUMEHEHHs MaTEMATHKH M €CTECTBEHHBIX HAyK

HayK

IIK-7 - (hyHIaMeHTaIbHbIC pa3/ebl GU3UKU, XUMUH, YIKOJIOTHH, WH-
CHOCOOHOCTB MCIIONIB30BATh 3Haer (hOopMaLMOHHBIX TEXHOJIOTHUH JUIS PEIICHUS TPAKTHIECKUX
3HAHUS (yHTAMEHTANIHBIX 3a1a4 B 00JIACTH T€OJIOTHH.

pas3znenoB QU3MKH, XUMHUH, [IpumensTs pyHnaMeHTaNbHbIE pa3aensl GU3UKU, XUMUH,
5KOJIOTUH, HHQOPMAIIMOHHBIX | Y MECT 9KOJIOTHH, HHPOPMALMOHHBIX TEXHOJOTHHI IS peLIeHUs

TEXHOJIOTHH JIJIs peleHus IIPAKTHYCCKUX 3a71a4 B 00J1aCTH reoJI0THN

MPaKTHYECKUX 3a7a4d B 00-
IaCTH TEOJIOTHH MeToaaMH QyHIaMeHTalbHBIX Pa3aenoB (PU3NKU, XMMUH,
Brmageer | sxonornu, HHGOPMAIIMOHHBIX TEXHOJIOTUH IS pEIICHHs
IMPAaKTUYCCKUX 3a/1a4 B O6J'IaCTI/I I'€0JIOTHHn

I[J'IH (bOpMI/IpOBaHI/IH BBINICYKA3aHHBIX KOMHGTGHHHP'I B paMKax OWCHUITIIIMHBI
«Dus3uka» MNPHUMCHAIOTCA CICAYIOIINC MCTOAbI aKTUBHOIO/ HHTCPAKTUBHOI'O O6Y‘—IC-
HUA: J'ICKI_II/IH—6CCGI[3, JICKIUA-TIPpE3CHTAUAA, HpO6HeMHa$I JICKII YA, HpaKTH‘IeCKOC 3a-

HATHE, cCOOeceI0BaHue, TecT, pedepar.



I.CTPYKTYPA U COJIEP’KAHUE TEOPETUUECKOM YACTH KYPCA
(36 YAC.)

«WMEXAHHUKA» (9 UAC.)
Pa3znen 1.(2 gac.)
Tema 1.OcHOBHBIE NPEICTABICHUS CIIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH
Tema 2.KuHemaTrka MaTepUaIbHON TOUKH.
Tema 3. KuHemaTnuecKkue XapakTepUCTUKU MAaTEPUAIbHON TOUKH.
Tema 4.KuHematuueckne ypaBHEHHsT PAaBHOMEPHOIO M PABHONEPEMEHHOIO
MIPSAMOJIMHENHOTO IBUKEHUN.
Tema 5.KunemaTrka BpamaTeIbHOIO IBMKEHUS MATEPUAIBHOU TOYKH.
Tema 6. IlpeoOpazoanusi ['amwnes. [lpuniun otHocuTenbHOCTH [anmummes.
[IpeobpazoBanus Jlopenmna. CrnenctBus u3 npeodbpazoanuii Jlopenra.
Pa3nen 2. (2 gac.)
Tema 1/luHaMHKaMaTepHAIbHON TOYKHU. 3aKOH COXPAHEHUS UMITYJIbCA.
Tema 2. DHeprusi, paboTa, MOITHOCTh. 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTHH.
Tema 3.JIBuKeHUE B 10JI€ TATOTCHHUS.
Paznen 3. (2uac.)
Tema 1. BpamarenbHoe ABUKEHHE CUCTEMBI MaTEPUATIBHBIX TOYEK.
Tema 2.J/luHaMuka aOCOJIFOTHO TBEPAOTO TeA.
Tema 3.21eMeHTBI TUAPOIUHAMUKH.
Pa3nen 4. (3 yac.)
Tema 1.KoneGanus. 'apmonndeckue KoneOaHus.
Tema 2. IlpyxuHHBIH, PU3NUECKUNA U MAaTEMaTUYECKUN MASTHUKH, TTEPUOIBI
uX KoJieOaHuH.
Tema 3 CroxkeHre rapMOHUYECKUX KOJIeOaHUH.
Tema 4 3aryxatomiue KojaeoaHusl.
Tema 5.BbIHYX/I€HHBIE KOTIEOaHUSI.

Tema 6Mexannueckue BoiaHbL. MHTEphepeHIs MEXaHNUECKUX BOJH.



«MOJIEKYIIAPHAA ®U3UKA U TEPMO/THHAMHUKA» (9 HAC.)

Paznen 1. (2 gac.)
Tema 1. [Ipeamer u 3amaun MOJIEKYJIIPHON (PU3UKHU
Tema 2. DMnupudeckre ra3oBbie 3aKOHbl. MONEKYISIPHO-KUHETUYECKAsI TEO-
pus uaeanbHOro rasa. JlaBneHue uaeaabHOro rasa.
Tema 3. TeruiooOMeH U TEPMOJAMHAMHYECKOE PABHOBECHE.
Tema 4. CKOpOCTH Ta30BbIX MOJIEKYJI.
Tema 5. Pacnipenenenne Makcgeiia B IpUBEACHHOM BUJIE.
Pa3znen 2 (2 4gac.)
Tema 1. bapomerpuueckas ¢popmyna u BeIBOJ 3aKoHa bonblMaHa.
Tema 2. BpoyHOBCKOE JBHKEHUE.
Tema 3. DneMeHTbl MONEKYISIPHO-KMHETUYECKOW TEOPUU HEPABHOBECHBIX
MIPOLIECCOB.
Tema 4. Jludbdysusa. Camonuddysusi.
Pa3znen 3. (2 gac.)
Tema 1. Buyrpennsis sHeprus, pabota, TerioTa
Tema 2. TemnoeMKOCTh HIE€aTBHOIO Ta3a.
Tema 3 Knaccuueckast Teopusi TEIIIOEMKOCTEN ra3oB
Tema 4. Teopus TeI0eMKOCTH TBEPbIX Te [[ebasi.
Pa3znen 4. (3 gac.)
Tema 1. Bropoe Ha4aiio TepMOAMHAMHUKM.
Tema 2. CTaTUCTUYECKUN CMBICI BTOPOTO Hayajaa TEPMOJAUHAMUKH.
Tema 3. PeanbsHble ra3el. YpaBHenue Ban-nep-Baanbca.

Tema 4. Dddext Jxoynsa-Tomcona.



«IJIEKTPHYECTBO H MATTHETH3M) (9 HAC.)

Pa3znen 1. (2 gac.)
Tema 1. DnexkTpocraTuka.
Tema 2. I1oCTOSIHHBIN 3JIEKTPUUYECKUN TOK.
Pa3znen 2. (2 gac.)
Tema 1. CranimoHapHO€ MAarHUTHOE MOJIE.
Pasnea 3. (2 gac.)
Tema 1. DiekTpoMarHUTHasE MHAYKLUWS W KBa3HCTAlMOHAPHBIE MEPEMEHHBIE
TOKH.
Pa3znen 4. (3 gac.)
Tema 1.YpaBHeHus MakcBenna M OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH.
«OIITHKA» (9 9AC.)
Pa3znen 1. (2 gac.)
Tema 1. IIpeamer u 3a1a4n ONTUKMU.
Tema 2. 3nydueHue 31eKTpOMarHuTHBIX BOJIH.
Tema 3. 3aKOHBI TEOMETPUYECKOIN ONTHUKH.
Tema 4. OcHoBHbIE NTONOXKEHUS Teopur DpeHernst OTpaXeHnus U NPeTOMIICHUS
CBETOBBIX BOJIH Ha TPaHUIIE ABYX CpPE/l.
Tema 5. Ananuz ¢popmyn Openens mo ¢azam.
Pa3znen 2. (2 gac.)
Tewma 1. SIBneHure NOJIHOrO BHYTPEHHETO OTPAKEHUS.
Tema 2. UnTepdepenmus caera.
Tema 3. BumumocTh UHTEphEPEHITMOHHONW KApPTHHBI U €€ CBSA3h CO CTEMEHBIO
KOT'€PEHTHOCTU MHTEPPEPHUPYIONTUX JIyIeH CBETA.
Tema 4. Metoasl OCyIIECTBICHHUSI UHTEPPEPEHIIMHU: METO JeleHus: (PpoHTa
BOJIHBI M METOJ JIeJICHUS] aMIUIMTYJbl BOJHBI Kak (pU3WYECKasi OCHOBA OINTHYECKOM

anmnaparypsbl.



Paznea 3. (2 gac.)
Tema 1. Iudpakuus ceera. [Ipunuun ['roitirenca-dpenens.
Tema 2. udpakuusa @penenst Ha KPYrjioM OTBEPCTHH U IUCKE.
Tewma 3. Teopus TuppaKkIHOHHON PEIISTKH.
Tema 4. J[BoitHOE NydenpenoMIIeHHe, MOJISIpU3aliisl CBETa MPU ABONHOM JIyde-

npenoMIiieHuH. 3aKoH Mamtoca.

Pasnea 4. (3 gac.)
Tema 1. B3anmojelicTBUE cBETaA C BEIECTBOM.
Tema 2. Paccessaue Poines v BeIBOJI 3akoHa Pates.
Tema 3. BpamieHne IUTOCKOCTH MOJSPU3ALMU CBETA ONTHYECKHU-aKTHBHBIMHU
BelecTBaMu. 3akoH buo.

Tema 4. 3akon Credana-bonbiiMana 1 3akoH cMelienus: Buna.

II. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA (36 UAC.)
IIpakTnyeckue 3ansiTus (36 yac.)

Paznen 1. MEXAHUKA (12 yac.)
3anarue 1. KuneMaruka MatepuaibHONW TOYKHU U TBEPOrO TENA

3ansitue 2. OCHOBHOE YpaBHEHHE TUHAMUKH MATEPUAIbHON TOYKUA B MHEPLUUAIBHBIX

Y B HEMHEPLUAIBHBIX CUCTEMAaX OTCYETA.
3ansaTre 3. 3aKOHbI COXPAaHEHHUS UMITYJIbCA, JHEPTHUH.
3ansarue 4. Jlunamuka TBEpJ0ro Tena.
3anarue 5. MexaHnueckue Koyie0aHusi U BOIHBI.
Pa3znen 2. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMMKA (12 yac.)

3ansarue 1. I/I,Z[eaJIBHLIﬁ ras. ypaBHCHI/IG COCTOAHUA NACAIBHOI'O I'a3a.



3ansatue 2. MonekylspHO-KMHeTH4Yeckass Teopus. Pacripenenenue MakcBemia u

bonapnmana

3anstue 3. DIEMEHThl MOJEKYISIPHO-KUHETUYECKOW TEOPHH HEPaBHOBECHBIX IpPO-

OCCCOB. SIBneHus IICPCHOCA

3ansatue 4. [lepBoe Ha4aJI0 TEPMOJAMHAMUKH. TEITIOEMKOCTh. Y paBHEHUS IIPOLIECCOB

Ha OCHOBE IMEPBOr0 Havajla TEPMOJMHAMUKH JIJIs1 UJ€aTbHBIX Ta30B
3anstue 5. Bropoe Hauano TepMOIMHAMUKHU. DHTPOIUS

3anarue 6. PeanbHbie ra3sl. YpaBHeHue Ban-aep-Baansca. Tepmoaunamuka peanb-

HOTO rasa
3ansitue 7. XKunkoctu. KanunnsipHele sSiBIeHUS
Paznen 3. QJJEKTPUYECTBO U MATHETU3M (12 yac.)
3ansaTue 1. DIeKTpoCTaTHYECKOE MOJIE B BAKYYyME
3ansTue 2. JIU3JIEKTPUKHU B 3JIEKTPOCTATUIECKOM TTOJIE

3ansatue 3. [I[pOBOAHUKM B 3IEKTPOCTATHYECKOM IOJE. DINEKTPOeMKOCTh. KoHenca-

TOPBI
3anarue 4. [IoCTOAHHBIN NEKTPUUECKUI TOK
3ansaTre 5. MarHuTHOE NoJIe MOCTOSTHHOTO TOKA B BAKyyMe

Ilepeuenv munogvix 60npocoé 011 umo206020 KOHmpoa. Mexanuka

1.OcHOBHBIE TPENCTABICHUSI CIELMATBHOW TEOPUM OTHOCUTEIBbHOCTH. ['MIores3a

00 a¢upe. OnbiTel Maiikenscona-Mopinu. [locTynatel DiiHIITEHA.

2.Kunemarvka marepuasibHOW TOukH. CriocoObI 3a/laHus TIOJIOKEHHUSI TOYKU U €€
newxkeHus. [lepemenenne. CBsi3b EpEMENIECHUS C IPUPALLIEHUEM PaANyC — BEK-

TOpa.



3 Kunematnueckue XapaKTCPUCTUKHU MaTepHaHBHOﬁ TOYKH. CKOpOCTB, YCKOPCHUC.

HopwmanbHoe, KacaTenbHO€E U MOJHOE YCKOPEHUS, CBSA3b MEXy HUMHU.

4. KunemaTnyeckue ypaBHEHHS PABHOMEPHOI'O M PABHOIEPEMEHHOIO MPSIMOJIH-

HEHHOTO BMKCHHUS.
5.Cucremsl otcuera. [IpeoOpazoBanus ["anunes. [IpeoGpazoBanus Jlopenna.
6.CnenctBus u3 npeodbpazoBanuii Jlopena:
7.PensTuBUCTCKUE MPEOOPA30BAHUS CKOPOCTEH.
8. lunamuka MarepuanbHoi Touku. Cuna. Macca. Umnynsc. 3akonsl HeroToHA.

9.CBo00HOE U HECBOOOHOE JNBMKECHUSI MaTepUAIbHON TOUKH. J[BH>KeHHEe Tena B

OIHOPOAHOM CHJIOBOM IIOJIC TAT'OTCHUA.

10.Cucrema mMaTepHalbHBIX TOYEK, €€ UMIYJbC. 3AMKHYTHIE U HE3aMKHYTBIE Me-
XaHUYECKUE CUCTEMBI. 3aKOH COXPAaHEHHUs MMITYJIbCa CHCTEMbI MaTEpHAIBHBIX

TOYCK.

11./IBmxenune ten nepeMeHHOW Macchl. YpaBHeHne Memepckoro. @opmyna [u-

OJIKOBCKOT 0.
12.Pabora. MoutHocts. DHeprusi. Kunernueckast sHeprusi.

13. HOTGHHH&J’IBHHC CHJIBI. HOTGHHI/IaJIBHa}I OHCPIru:i. HOTCHHI/IaHBHaH OQHCPTIUA

CWJI YOPYTOCTH.
14.CBs13b NOTEHIIMAIBHOM CUIIBI C TOTEHIIMANIbHOU dHepruei. ['pagnenr.

15.33MKHYTBI€ N HC3aMKHYTBIC MCXAHHUYCCKHUC CUCTCMBI. 3aKoH COXpaHCHHUA SHCP-

T'MH B MCXaHHKC.

16.1lenTpanpabiii yaap mapoB. Koaddunuent BoccTtaHoBiieHHs. AOCOTIOTHO YII-

pyrui yzap.

17. AGCONIOTHO HEYIIPYTUM yaap. Y aapbl IepBOro U BTOPOro poja.



18.3akonbr Kemnepa. Cuia Bzaumonaenctsust Mexay CoJHIIEM U IIJIaHETaMU COJI-

HEYHOW CUCTEMBI. 3aKOH BceMupHoro tsaroreHus. OnbelT Kapenauma.

19.11loreHnman ¥ HaANPS)KEHHOCTh TPAaBUTALIMOHHOTO IOJS, CBA3b MEXKIY HUMHU.
DKBHUBAJIEHTHOCTh WHEPTHOM M T'PaBUTALMOHHOM Macc. DKCIIEpUMEHTaJIbHAs

IIPOBEPKA SKBUBAJIEHTHOCTH.
20.Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocTeid. 3 KocMUA4Y€ecKasi CKOPOCTb.

21.IloHsiTHHE O MOMEHTE CHUJIBI U MOMEHTE HMITYJIbCAa OTHOCHUTCIbHO OCH U TOYKH.
ypaBHeHI/IC MOMEHTOB MEXaHUUYECKOM CHUCTEMBI OTHOCHTEIIPHO TOYKH. 3aKOH
COXpaHCHHA MOMCHTA HUMITYJIbCa MEXaHUYECKOU CUCTEMbl OTHOCUTEIBHO TOYKH

H OCH.

22.IloctynarenbHoe U BpaniaTeabHOE JBUKEHUS TBEpioro tena. LlenTp mace u 3a-
KOH ero aBwKeHus. OCHOBHOM 3aKOH JMHAMHUKHM BpAIATEIbLHOIO JBHKEHUS

TBCPAOIro Tcia. 3aKoH COXpaHCHUA MOMCHTA UMITYJIbCa TBEPAOIro TCJa.

23.KuHeTnueckasi dHEprusi BpallaTeIbHOTO ABWXKEHHUSI TBEpPAOro Tena. Teopema

Itoitrenca-1lreiinepa.

24.Coboxansie ocu. ['mpockon. I'mpockonuueckuit a3pdexr. [Ipeneccus rupocko-

na. CKOpoCTh MPEIECCHOHHOTO IBHKECHHUS.

25.Bunbl u Tunel gedpopmanmii. Hanpspkenue u ycunue. Moaynu KOura u casura.

Koadpdunuent Ilyaccona. Jluarpamma pacTsiKeHUsI.
26.Jluanu u TpyOKHM TOKa, ypaBHEHUE HEpa3phIBHOCTU. Y paBHEeHUE bepHyu.

27. JlamunapHoe u TypOysneHTHoe TedeHus. Yucio PeiHonbaca. JlamuHapHoe Te-

YEeHHUE BSA3KOM JKUJIKOCTU B KpyriibiX Tpyoax. @opmyna Ilyaszeiins.
28. Metoasl onpeeieHrs BA3KOCTH KuikocTu. @opmyra CTokca.

29.Konebanus. ['apmonudeckue kosedaHusi. CKOpOCTh, YCKOPEHHE W CHIIbI MPHU

rapMOHUYECKUX KOJIeOaHUSIX. DHEPrUsl TAPMOHUYECKUX KOJIeOaHUH.



30.®u3nyeckuii 1 MaTeMaTUYECKUM MasTHUKH, EepUObl UX KoneOanuid. [Ipuse-

JIeHHas JIJTMHA (PU3UYECKOT0 MasSTHUKA.
31.CnoxxeHre rapMOHHMYECKUX KOJIeOaHMi:

32.3aryxaromue koynedanus. [ekpemeHT, JorapupmMuyeckuii 1eKpeMeHT U K03 (-

bunueHT 3atyxanus konedanuid. JlooporHocTs. X Guznyueckuii cMbIC.
33.BriHyXIeHHbIE KOJleOaHusa. AMIUTUTYIHAS U (pa3oBasi pe30HAHCHBIE KPUBBIE.

34.BonHbl B cromHON cpene. GpoHT BOJIHBI M BOJHOBAs MOBEPXHOCTH. Y paBHE-

HU€ BOJIHBI U BOJTHOBOE YPaBHEHHUE.
35.Uurepdepentus BoH. Ctossune BOHBI. KOOpAUHATH Y37I0B U ITyYHOCTEH.
Ilepeuens munogvlx 60npocos 011 UMO208020 KOHMPOJiA
«Monekynapnaa puzuka u mepmoouHaAMuUKa)

1. MonexkyIspHO-KHHETHYECKAasi TEOPHUS BELIECTBA. XapPaKTEPUCTUKU MOJIEKYII U
KOJIMYECTBA BEILIECTBA U CBSI3U MeK1y HUMHU. [locTosiHHbIe ABoraapo u Jlom-
MU/ITA.

2. ArperarHsle COCTOSIHHSI BEIIECTBA U UX NpHU3HAKU. CTATUCTUYECKUNA U TEPMO-
JTUHAMHYECKUM METOJIbI B MOJIEKYJISIPHON (hU3UKE.

3. OMIMpHUYECKHE ra30BbIE€ 3aKOHBI, PACIIMPEHUE TBEPABIX Tei. M eanpHbli ras.
MonekynspHO-KHHETUYECKAst TEOPUS HIICATBHOIO rasa.

4. JlaBieHue naeanbHOro ra3a. BeIBoJl OCHOBHOIO ypaBHEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH U EaIbHOIO rasa.

5. Temmneparypa u ee PuU3HIECKUN CMBICI B MOJIEKYJIIPHO-KMHETHYECKOU TEOPUHU
(TernooOMEeH U TEPMOJIMHAMUYECKOE PAaBHOBECHE, TEPMOMETPUUECKOE CBOM-

CTBO U TCPMOMCETPHUICCKAA BeJII/I‘II/IHa). TepMO,Z[I/IHaMI/I‘IGCKaH IIKaJa TeMIICpa-

TYP.



10.

1.

12.

13.

14.

BbIBOZI ypaBHEHHS COCTOSIHUS MIEAIBHOIO ras3a. M30omponeccsl 1 COOTBETCT-
BYIOIIME UM 3aKOHBI UA€AbHOr0 raza. M3orepmudeckuii KoahPUIMEHT CHKU-
MaeMOCTH, TEMIIEpaTypHbINA KO3 (PHULIMEHT.

CkopocTH ra3oBbIX MOJIEKY. MI3MepeHne CKOpOCTH Tra30BbIX MOJIEKYJT (OIBIT
[lITepHa, METOJT MONEKYISIPHBIX ITYYKOB).

DneMEeHTHI TEOPUH BEPOSTHOCTH: CIIydailHbIe COOBITUS U CITy4alHbIC BETHYUH-
HbI, YaCTOTa U BEPOSITHOCTD, TUCKPETHOE U HENPEPHIBHOE PACIIPEEIICHUE Be-
POSITHOCTH, TUIOTHOCTh BEPOSITHOCTH, YCIIOBUE HOPMUPOBKH, TEOPEMBI CIIOXKE-
HUSl 1 YMHOXKEHUS, CPEIHUE 3HAUCHHUSI CIIyYaifHbIX BEJIMYUH, QIIYKTyaluu.
Pacnpenenenne MakcBemia. Onpezaenenne PyHKIIMU paclpeaeIeH s MOJIEKYIT
10 MPOEKUHUAM CKopocTel (BbIBON). ['paduk PpyHKIIMU pacnipeneneHust Mose-
KYJ 110 IIPOEKIUSAM CKOPOCTEH.

Pacnpenenenne Maxkcpemia. Onpenenenue QyHKIUYN pacpeieICHUs] MOJIEKY
10 a0COJIIOTHBIM 3HAYECHUSIM CKOpOCTEH (BBIBOA). I 'eoMeTpruyecKkoe UCTOJIKO-
BaHWE MOJIYYCHHOW (PYHKITUH.

Pacnipenenenne MakcBeiuia B mpuBEAECHHOM BUE. XapaKTEPHBIE CKOPOCTH
MOJIEKYJI MPH pacrpeneneHn MakcBeia: HauBEpOsITHENIAss CKOPOCTh CPei-
HSIS U CPEJIHE KBAJIpaTUYHAs CKOPOCTH, CPEIHSASI CKOPOCTh IO MPOEKIUHU, CPE-
HEe 3HAaUEHUE MOAYJIS MPOEKIIMU CKOPOCTH, CPEIHSISI OTHOCUTENbHASA CKOPOCTb.
CBsI3b MEXy XapaKTEPHBIMU CKOPOCTSIMHU.

Pacnpenenenue bonsiimana. bapomerpuueckas ¢popmyna u 3akoH bonbimana
(BBIBOI).

Pacnpenenenne MakcBenia 1o 3Ha4€HUSIM KHHETHYECKOU 3Hepruu. CBs3b
Mex 1y pacnpenenenueM Makcsemia u bonsumana. Pactipenenenne Makcen-
na-bonenmana. Pacnipenenenune bonbimana ajist IUCKPETHOrO CIIEKTPa 3HAYe-
HUW SHEPTUH.

bpoyHoBckoe nBmkenue. PacueT cpennero kBaapara cMelieHus OpoyHOBCKOM

yacTuilbl (BIBOA (popmyiibl DiHIITEHHA-CMOITYXOBCKOT0).



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

DIeMEHTBI MOJICKYJISIPHO-KMHETHYECKOW TEOPUH HEPaBHOBECHBIX MPOIIECCOB:
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHHSI, MPOIIECCHI PETAKCAIIUN U TIPOIIEC-
CBI TTepeHOca.

DddextuBHBIN qUamMeTp 1 d3HPeKTUBHOE ceueHe MoJeKy raza. CpemHss
JUTMHA CBOOOIHOTO Ipodera (BBIBOJ) M paclpeielIeHHe CBOOOIHBIX MPOOSToB
YaCTHII.

[ToTeHmuanbHast KpUBasi MEKMOJIEKYJIIPHOTO B3aMMOICHCTBUS U 3aBUCHMOCTD
s exTuBHOrO AUamMeTpa U JJIMHBI CBOOOIHOTO MTpobera MoJeKysl OT TeMIepa-
TYpBI U IaBJICHUS JIJISl TA30B U KUJIKOCTEH.

OG6mras Teopus mpoiieccoB nepeHoca B razax. Auddys3us u camonuddysusi.
Koadpuuuent nuddy3uu u ero 3aBUCUMOCTh OT TEMIEPATypPhl U JaBICHUS.
OOGuras Teopusi MPOIIECCOB NepeHoca B razax. BsS3koCcTh Wiu BHyTpEeHHEE Tpe-
Hue. KoophuimeHT BSI3KOCTH U €ro 3aBUCUMOCTh OT TEMIIEPaTyphl U JaBiie-
HUSL.

OO6mr1ast Teopwus MPOIECCOB TIepeHoca B razax. TemronpoBogHocTh. Koaddurin-
CHT TEIUIONPOBOAHOCTHU U €ro 3aBUCUMOCTH OT TEMIIEPATYPhl U JTABJICHUS.
HyneBoe Hayano tepmoauHaMuku. TepMoaMHAMUYECKUE TPOIECCHI: paBHO-
BECHBIE WJIM KBA3UCTATUYECKHE, 00OpaTUMbIe U HEOOpaTUMBbIE, KPYTOBbIE WU
UKITNYECKUE.

[TepBoe HavamO TEPMOAMHAMUKA. BHYTpEHHSS SHEPTHs, padoTa U TEIUIOTA.
[TpuHITMT S5KBUBAJICHTHOCTH TETUIOTHI ¥ paOOTHI.

TemmoeMKkoCTh HaEaNbHOTO raza. TermI0eMKOCTh Ta3a IPH MOCTOSTHHOM 00be-
M€ ¥ TIOCTOSTHHOM JIaBJICHUH. DHTaIbIHs. Yncio creneneit ceodoasl. BeiBoa
ypaBHeHust Pobepra-Maiiepa.

AnnabatHsriii poriecc. BeiBon ypaBaenus [lyaccona. Pabora mpu agmabaTHOM
nporLecce.

[Tonutponuslii potiecc. BrIBOj 1 aHANINM3 ypaBHEHUS OJIUTPOIIBI.
Krnaccuueckast Teopusi TEIIIOEMKOCTH Ta30B U TBEPbIX Tel. 3akoH [[rononra-

IITn. HGIIOCT&TKI/I KJIaCCUYECKOU TCOPHUHN TCIINIOCMKOCTH.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

DJIeMEeHThI KBAHTOBOM TEOPUH TEIJIOEMKOCTH TBEPABIX Tel. Teopus u popmy-
na OunmreitHa. Teopus u 3akoH Jlebas. Temnepatypa Jlebast u pusnyeckuii
CMBICII TeMIiepaTypsl Jlebast.

Bropoe nauano tepmogunamuku. O6paTuMbie 1 HEOOPATUMBIE TIPOIIECCHI.
@opmynMpPOBKHU BTOPOro Havyana repmoanHamMuku Knaysuyca, Kensrna u
IInanka. KIIJI TennoBoi U X0JIOAUIBHOW MAIlIHEI.

WneanbHbili 00paTuMBIi (kBa3ucTaTudeckuit) nporecc. [{ukn Kapuo. Pabota
nukiia Kapuo (BeiBo). KII/ rukiia KapHo (BIBOM).

Teopema Knay3unyca o npuBeIeHHOW TEILIOTE. DHTPONUSA U TEPMOJUHAMUYE-
CKMIA CMBICJI SHTPOIIMH B UI€aJIbHOM 00paTUMOM IPOIIECCE.

MaremaTtn4eckoe ONMMCaHue KBa3UCTATUYECKUX U30IMPOLIECCOB HA OCHOBE BTO-
poro Havaja TEPMOAUHAMUKHU. T-S nuarpaMmsl.

CTaTUCTUYECKUM CMBICII BTOPOT'O Hauajia TepMoAMHAMUKU. BbiBo (hopMyiib
Bonbumana aist s3HTpOonuu. 3aKoH Bo3pacTtanus sHTponuu Knaysuyca. HTpo-
N1sl HEOOPaTUMBIX MPOIIECCOB.

Peanwubie razel. YpaBuenue Ban-nep-Baanbca. Pacuer monpaBok Ha 00beM U
JABJICHUE peajbHOro raza. ®U3nuecKkuil CMbICT TOCTOSIHHBIX B YPAaBHEHUN
Ban-nep-Baansca.

Teopernueckue n30TepMbl peanbHOro raza Ban-nep-Baanbca. Kpurtnueckoe
COCTOSIHUE BEIIIECTBA U KPUTHUECKHUE TTapaMeTphl COCTOSIHUS BelecTBa. Ormna-
JIECLIEHIIMS. 3aKOH COOTBETCTBEHHBIX COCTOSHUM.

Oddext Ixoynsa-Tomcona. BHyTpeHHsIst sHeprus peaabHOro raza. Tepmoau-
Hamuka s dexra [xoymsa-Tomcona. Pacuer nuddepennmansaoro spdexra
Jlxoyns-Tomcona. Materpansabiii 3dpdext xoyns-Tomcona.

SIBneHust Ha TpaHUIle XKUAKOCTU. [IoBepXHOCTHAsI SHEPTHS U TOBEPXHOCTHOE
HaTsDKeHUeE. JlaBlieHre Mo U30THYTOM MOBEPXHOCTHIO.

CMaunBaHuE U HECMauyHBaHHE. KaHI/IJIJI}IpHBIG SBJICHHSL. q)OpMy.Ha Jlamnaca.



Hepeqenb munoeslx 60npocos 0/151 UM 0208020 KormpoJia

«3J1el<mpultecm80 U mazcHemusim))

1.Pons DJIM B3aumogelictBust B npupoze. [lousarue 3apsiga, ero cpoiictBa. B3au-

MOIIGP'ICTBPIC 3apsAa0B, 3aKOH Ky.]'IOHa.

2.2nextpruueckoe noje B BakyyMe. HanpspkennocTs nosis. [IpuHnun cynepno3unuun

noJiei. [loxe qunons.

3.Ilonstue cunoBoii muauK. [loTok BekTopa HanpsikeHHOCTU. Teopema OcTtporpa-
ckoro-I'aycca B unrerpanbHoit u auddepeHuuansHoit popmax. DaeKTpudecKue
3apsiibl KAK UCTOYHUKHA UM CTOKH 3JIEKTpUYECKoro mois. [IpuMeHeHue Teopembl

JUTSL pacyeTa 3JIEeKTPUUYECKUX NoJied (TNI0CKOCTH, KOHEHCATOopa, apa).

4.Pabota Mo mepeMenieHuio 3apsaa B dJIeKTpuueckoM Toje. [loTeHIuanbHbIi Xa-

PAKTEP IJICKTPOCTATHUICCKOI'O ITOJIA. TeopeMa O MUPKYJISAIHUH.

5. Mudbdepennmanbas (HOpMYIUPOBKA MOTEHIIUAIBHOCTU AJIEKTPOCTATUYECKOTO

TOJISI.
6.2J71eKTpUYECKOE MOJI€ TPOU3BOJIBHON 3aPSAKEHHON TOBEPXHOCTH.

7.11lonstue nmoreHuuaia. HopmupoBka noreHnuana. [loTeHmuman mosast TO4EYHOro
3apsiga. PasHocTh moreHnuanoB. CBsA3b pa3HOCTH MOTEHUIMAIOB M HAMPSKEHHO-

ctu noJis. Ilonsitue 3KBHHOT€HHH3J’IBHOI>1 IMOBCPXHOCTH.

8. IIpoBogHUKMN B 3ieKTpuueckoMm moisie. PaBHOBeCHOE pacmpeielieHue 3aps/ioB B
npoBoaHuKe. EMKOCTh npoBoaHUKOB. KOHAEHCATOPBI, COEMMHEHUE KOHIEHCATO-

pOB.

9.lMdNeKTpUKN B dJIEKTpUUeCKOM node. [lonspuzanus AByX TUNOB AUAIEKTPUKOB.

Bekrop nonspusanuu. [lone B tuanexkTprkax.

10.Teopema ["aycca B quanektpukax. CerneroanekTpuku. [1be303ddexr.



11.OHeprus B3auMOJENUCTBUSI dIEKTpUUYecKUx 3apsgoB. CoOCTBEeHHasi PHEprusi 3a-

psiaa. DHEprus NEKTPUIECKOTO MOJISL.

12.IToctosiHHBIN 3n€KTpUUeCKUd TOK. OCHOBHBIE XapaKTEPUCTHUKHU IOJS MOCTOSIH-
Horo Toka. Teopema o HempepbIBHOCTH JIMHUM TOKa. 3akoH OMa B nuddepeniu-

anbpHOU (hopme.

13.Uurerpanshas popma 3akoHa Oma. Croponnue cuibl. DJ(C. IIpaBuna Kupxro-

da.

14.Pabora u montHOCTh TOKa. 3akoH J[xoyns-Jlenmna. KITJ[ ucrounuka toka.

15.1IpoBogumocte B Metamnax. Onbitel Tonmena u Crroapra. Kiaccuueckast teo-

pus npoBoguMOCTH TBepbIX Tel (Jlopena-/lpyad) u ee 3aTpyIHEHUS.

16.25eMeHTbl KBAaHTOBOW TEOpPUM MPOBOAMMOCTU TMPOBOAHUKOB. CBEpXIPOBOU-
MoOCTb. 17.30HHas Teopusi MPOBOAMMOCTU TBEpABIX Tell. [IpoBoguMOCTh MpoOBOA-

HHUKOB, ITOJYIIPOBOJHHKOB, ITHU3JICKTPHUKOB.

18.IIpumecHass mpOBOAMMOCTD MOJIYIIPOBOAHUKOB. fIBJIEHUS HA IPaHULIAX ITOTYIIPO-

BOJIHUKOB.
[TosmynpOBOAHUKOBBIA IO, TPUOA.
19.B3anMojieiicTBHE 2JIEMEHTOB TOKA B BAKyyMe€. 3aKOH AmIiepa.

20.CrauroHapHO€ MarHuTHOE 1oJie B Bakyyme. 3akoH buo-CaBapa-Jlannacca. Pac-

YCT MArHUTHOT'O ITI0JIA IMPAMOI'O TOKA, KPyroBOoro Toka.

21.Cuiibl, IEUCTBYIONIME HA TOKM B MATHUTHOM I0JI€. MarHuTHBIA MOMEHT PaMKH C

tokoMm. Cuna Jlopenua.
22 .9ddext Xomna.

23.CgoiictBa MarauTHoro noiigd. Teopema Octporpaackoro - ['aycca m Teopema o

MUPKYJIAIHUNU B MArHUTHOM I10JIC. [TonsiTIE MOHOITOJIA.



24.Teopusi MarHeTUKOB. MarauTHeIi1 MOMEHT atoMoB. IIpeneccus Jlapmopa. [lpu-

poaa aua-, nmapamaraerusma. OnbeITel DUHINTEHA-e-Xaaca, bapHerTa.

25.Knaccuueckast Teopusi 1oJisi B MarHeTUKaX: BEKTOP HAMarHMYMBaHUS, MarHUTHAs
BOCIIPUMMYUBOCTb, MOJIEKYJISIPHbIE TOKU. MarHuTHOE 1oJjie B MarHetukax. Teo-
pema Octporpanackoro - ['aycca u TeopeMa 0 HUPKYJISLUA B MATHETUKAX.

26.Knaccudukanus maranetukoB. deppoMarueTuku. DIeMEHTbl KBAHTOBOM MpPUpPO-

1bl peppomarnerusma. [locTossHHbIE MATHUTBI.

27.KBa3ucranioHapHoe MarHutHoe nojie. Apnenue JIM unnykimu. 3akon Papa-
nes - Jlenua. O0bsicuenue onbiToB Papajes. 1-1 runoreza Makcsemna. SABiaeHus

caMoO- ¥ B3aUMOMHIYKIIMU. beTtaTpoH (mpuHIUI AEHCTBUSA).

28.KBazucranronapusie Toku. [lonydenne Toka. Llens nepeMeHHOro ToKa ¢ MHAYK-

TUBHOCTBIO. MeToz BeKTOpHBIX Auarpamm. Mimnenanc. 3akon Oma B Takou Lieny.
29.0Heprust MarHUuTHOTO 1MoJIs. [[10THOCTH SHEPTrUU MAarHUTHOTO TOJIS.

30.].[61'[5 INEPEMCHHOI'O TOKa C EMKOCTBIO. 2-s1 runiote3a MakcBemia. Tok cMenieHus.

YPaBHeHI/Ie ITOJIHBIX TOKOB.

31.Ilens nepemenHoro Toka, cogepxkaimas R, L, C. 3akon OMa B 1ienu nepeMeHHo-

ro Toka. Ummnenanc. Pe3oHaHC B 11enu MEpEeMEHHOI0 TOKA.
32.OneKTpOMarHuTHoOE nojie. Y papHenue Makcsennia.

33.0JIM Bonubl. CBOOOIHBIE 3JIEKTPOMArHUTHBIE BOJIHBEL. [lomepeyHocts DJIM

BostH. CkopocTs pactpoctpanenus IJIM BomrH. Coda3zHOCTb.

34. DkcnepuMeHTaIbHOE TToydyeHue u ucciegoBanue IJIM BomH. Bubpatop ['ep-

ua. M3nydyenue nunetnoro ocimuisitopa. Kapruna 3JIM nong ocuuisitopa.

35.0uneprus OJIM BonH. Bextop YMoBa-Iloiitunra. Jluarpamma HarpaBlI€HHOCTH U3Ty4EHUS

JIUTIOJIS.

36.1Ikana DJIM BonH. [Ipumenenne DJIM BonH. [IpuHIMD pagnocBs3y.



Hepeqelib munoesvlx 60npocos 0/151 UM 0208020 KOHmpo.Jjia «Onmukap.

1. CBobOomHOE rekTpoMarauTHoe nose. Cuctema ypaBHeHHn MakcBesuia Jijist
CBOOOTHOTO JIEKTPOMArHUTHOTO TOJIsl. BRIBOT ypaBHEHUS TUIOCKOM AJIEKTpOMAr-
HUTHOM BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH (BBIBOJ).

2. W3nydenue 371eKTpOMarHUTHBIX BOJTH (IUIONG ['epiia, aTOMHBIN JIMHEHHBIN
oclMJUIATOp). BhIBOM ypaBHEeHUS cheprudecKoil JIeKTpOMarHUTHOW BOJIHBI. BoiHo-
Bas 30Ha, quarpaMma uzinydeHusi. CpenHssi MOLHOCTh U3y4eHus (BBIBON).

3. [I[Tkana 35mekTpoMarHuTHEIX BOJIH. CBeT, npupoja ceera. CBeTOBask BOJIHA!
YPaBHEHHUE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKHU U CBOMCTBA.

4. 3akoHbI TeoMeTprueckor onTukU. [IpuHnmn @epma. BeIBOJ 3aKOHOB TeOMET-
PHAYECKON ONTUKHA HA OCHOBE AJIEKTPOMArHUTHOM TEOPUU CBETA.

5. COOTHOIIIEHUE aMILTUTY CBETOBBIX BOJIH MPHU OTPAXKEHUU U MPETOMIIEHUN Ha
rpanuiie pasaena nByx cpen. @opmyinsl Openens (BbIBOI, 00NN Ci1ydai).

6. Ananuz Gopmyn @peHens 1Mo aMIuIUTyAaM. SIBlieHre TTOJIHON TOJIIpU3aIlluu
CBETA IpU OTPaXEHUU, 3aKOH bprocTepa. MexaHu3m nossipu3alyuy CBETa Ipu OTpa-
KEHUU U TIPEJIOMIICHUH.

7. CooTHoIIEHNE aMITIUTY NaAarollei, OTPaKEHHON U IPEIOMIIEHHOW CBETOBBIX
BOJIH Ha TPAaHMIIE pa3/ena ABYX Cpell MPYU HOPMAIbHOM M CKOJIB3SIIEM TaJICHUH CBE-
Ta.

8. Koadhpummentsr orpakenns u npenomieHus csera. [ padpuueckoe npeacras-
nenue popmyn Openens. Ananu3z popmyn Openens o dazam.

9. [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. AHAIN3 NOBEICHUS OTPAXKEHHOM U
MIPEJIOMJICHHOM CBETOBBIX BOJIH HA OCHOBE opmyn Dpenens. OnTruyeckre BOIHOBO-
IIBI.

10. Unrepdepenuus cBera. Y cnoBusi BOSHUKHOBEHUSI HHTEPPEPEHIIMOHHON Kap-
THHBI OT JABYX 3JEKTPOMArHUTHBIX BOJIH. CTPYKTypa MHTEPPEPEHIIMOHHOTO MOJIS OT
JIBYX TOUEUYHBIX KOT€PEHTHBIX UCTOYHUKOB.

11. Buaumocts uHTEpHEPEHIIMOHHON KaPTUHBI. 3aBUCUMOCTb UHTEP(PEPEHIINOH-

HOU KapTHHBI OT PACCTOSTHUS MEXAY UCTOUHHKAMU U TIOJIOKEHUSI SKpaHa HaOJto1e-



Hus (onweIT FOHra). 3aBUcUMOCTh UHTEPGEPEHIIMOHHOM KapTUHBI OT MPOTSYKEHHOCTH
ucToyHuKa. [IpocTpaHcTBEHHAs! KOTEPEHTHOCTh U €€ XapaKTEPUCTUKH.

12.  3aBucHMOCTb UHTEPPEPEHIIMOHHON KAPTHUHBI OT CTENEHU KBa3UMOHOXpOMa-
TUYHOCTH HUCTOYHHMKA CBETA. BpeMeHHass KOrepeHTHOCTh U €€ XapaKTEPUCTHUKHU.

13. Meroasl ocymiecTBIeHUs HHTEPhEPESHITNH (JIeeHIe (PPOHTA BOIHBI U JICICHHEC
aMILTUTYAbI BOJIHBI). [10JI0CHI paBHOTO HAKJIOHA U MOJOCHI paBHOM ToJMUHBL. Komblia
Herorona.

14.  JIudpakmaus ceera. [Ipunmun [rolirenca-®penens (BoiBoa). MeTona 300 Ope-
Hens (BBIBOX).

15. 3aBucumocts uncia 30H OpeHens oT paanyca OTBEPCTHUS, OT B3aUMHOI'O pac-
MOJIOKEHUS] UICTOYHUKA, Tuadparmel U s5kpana HaOmoaenus. Judpakuus Openens
Ha KPYTIJOM OTBEPCTUH U JAUCKE. 30HHAs IJIaCTUHKA.

16. Judpakuus @paynrodepa Ha menu. BiusiHue mmpuHsl meny Ha qudpaxim-
OHHYIO KapTHHY.

17. Teopust nupakIMOHHON PEMIETKU. AHAIN3 pacTIpeACICHUS] HHTCHCUBHOCTH B
mudpakuronHoi kaptuae Opaynrodepa ot TudpaKIIMOHHON PEIIETKH.

18.  Pacder nudpakiimOHHON KapTUHBI.

19. BsaumogelicTBue cBeTa ¢ BemecTBOM. HopManbHas 1 aHOMalIbHAsI JUCTIEPCHSL.
DneKTpOoHHAas Teopus aucnepcuu. KoMIUIeKCHOCTh noka3arens npeiaomieHus. op-
Myia 3enbmeiiepa (BIBOM).

20. sIBneHue MOTJIOIIEHUS CBETa BeleCTBOM. 3akoH byrepa-Jlambepra. 3akon be-
pa. Koaddunuent normnoiienus ceera.

21. IIpoxoxaeHue cBeTa 4epes ONTUYECKU HEOJHOPOAHYIO cpeny. PaccesHue cBe-
Ta. 3akoH Panes (BeiBox). [lonsipuzaiius paccesHHOrO CBETA.

22. BpailleHue IOCKOCTH NOJIIPU3ALUK CBETA ONTUYECKH AaKTUBHBIM BEUIECTBOM.
3akoH buo (BpamarenbHas aucnepcus). Teopust BpaliaTeaIbHON JUCIIEPCHH.

23. IIpoxoxaeHue cBeTa 4epe3 aHU30TPOIHbIE Cpebl. SIBIeHnEe JBOMHOIO JTy4e-
npenomiieHre. OCHOBBI KpUCTAIIIOONTHKU. CTPYKTypa IJI0CKOM MOHOXpOMAaTHY e-

CKOM BOJIHBI B aHHSOTPOHHOfI cpeac.



24. Teopus aBoitHOrO JyuenpenomieHus (3akon dpenens, BpiBoj). [IpaBumna pac-
YeTa MOJI0KEHUs U HallpaBjieHusl ()pOHTA BOJHBI HA OCHOBE NMpHUHIMNIA [ tolrenca s
AHU30TPOITHOM CPEBI.

25. HckyccrBennas anuzorponus: nerporpadus, agpdexrsr Keppa, KortoH-
MytoHa.

26. PaBHOBecHoOe TemioBoe u3nydeHue. 3akon Kupxroda. AGCOIIOTHO YepHOE Te-
710. 3aBUCUMOCTb MCITyCKaTEIbHON CIIOCOOHOCTH a0COMIOTHO YEPHOI'O Tea OT JUIUHBI
BoJIHBI. 3akoH Ctedana-bonbivana. 3akoH cMmenienus Buna (peHomeHomornyeckast
TEPMOJIMHAMUKA TEIIOBOT'O U3IIYUYEHHUS).

27. PaBHoBecHoe TemioBoe uznydenue. @opmyna Panes-Jxunca, «yiabTpaduose-
ToBas karactpoda». Dopmyna nznyuenus [lnanka.

28. KBanrtoBbIe cBOiicTBa cBeTa. BHenHui u BHyTpeHHUI (POTO3P(HEKThI. 3aKOHBI
CroneroBa. HemocTaTku Ki1acCHYECKOW TEOPUH U3ITYyUEHHUs. Y paBHEHHE DWHIITEHHA

s poTodddexra.



III. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OB YYAIOIIIUXCSI

Y4yeOHO-MeToInYECKOe 00ECTIEUEHHE CAMOCTOSTENbHOM padOoThl 00yYaroIUXCs
no auctumiuHe «Pusnkay npenacrasieHo B [Ipunoxxenun 1 u Bkiatoyaer B ceOsi:
- IJIaH-TPa(UK BHIMOIHEHHUS CAMOCTOSATENbHON pabOThI O JUCIHUILIUHE, B TOM YHCIIE
MIPUMEPHBIE HOPMBI BPEMEHU Ha BBITIOJTHEHUE TI0 KAXKIOMY 3aJaHUIO;
- METOJMYECKHE U yueOHbIe MTOCOOUsI, MOATOTOBICHHBIE TIPEToaBaTeIsIMU Kadeapsl;
- yuyeOHbIE TOCOOUS MO CIEeIUATBLHOCTH, TPHOOPETEeHHBIE KadeIpoil;
- JICKITUH TI0 TIPEUTIOKEHHON CTYICHTY TEME;
- CJIOBaph TEPMUHOB T10 TIPEUIOKEHHON TEMAaTHKE; HATJISTHBIE TIOCOOUS;

- TEMbI pe(bepaTOB 110 OTACJIIbHBIM I'€OJIOTMYCCKHUM HAIIPaBJICHUAM.

IV. KOHTPOJIb JOCTUKEHUS LEJEA KYPCA
OneHka ycreBaeMoCT MaruCTPaHTOB OCYILIECTBIIAETCS 110 PE3YJIBTATAM: YCTHOTO
OIIpOca IIPU CAAa4€ BBINOJHECHHBIX MHIAMBHUIYAJIbHBIX 3aJaHNUN; BBIIIOJHEHHBIX TECTO-

BBIX BaHaHHﬁ; BBIIIOJIHCHHBIX KOHTPOJIBHBIX pa60T; OTBCTOB Ha BOIIPOCHI BO BpPCM:A

3a4yceTa.
Ne Kontponupyemsie Kopp! 1 aramnst OneHouHble CpesicTBa
n/m pas3zaensl / TeMBbI ¢dbopmupoBaHus
JUCLUIUIAHEI KOMIIETEHIINH TeKymHmn TPOMEAKYTOHAA
KOHTPOJIb aTTecTalys
1 | OcHoBHBIE [IK-12 | 3nHaer YO-1 Bomnpocsr! k
MPECTABICHUS 0 CobecenoBanue 3aueTy Nel-17
MEXaHHUKE
ymeer [1P-1
BJIQJICCT (Tect Ne 1)
[p-2.
KonTponbnas
pabora 1
2 | OcHOBHBIE [IK-12 | 3nHaer YO-1 Bomnpocsr! k
MPECTABICHUS 0 CobGecenoBanue | 3auety Nel8-30
MOJIEKYJIAIPHOM
busnke - yMeeT I1P-1




TCPMOJAUHAMUKE

(Tect Ne 2)

BJIaACCT

I1P-2.
KoHnTponsHas
pabora 2

3 | OcHOBHBIE
npesicTaBiIeHus 00
AIIEKTPUYECTBE
MarHeTusme

[IK-15

3HaACT

YO-1
CobecenoBanne

yMeeT

[1P-1

(Tect No2)

BJIAJIEET

[1P-2.
Kontponbnas
pabora 3

Bomnpocs! k
3ayety Ne31-63

4 OCHOBBI OIITUKA

IIK-15

3HaACT

VO-1
CobecenoBanue

yMeeT

ITP-1

BJIAJCCT

I1P-2.
KontponbHas
pabota 4,5

BJIAJIEET

I1P-2.
KoHnTponsHas
pabota 6

Bomnpocsr k
3ayeTy Ne64-Ne
91

TuIoBbIE KOHTPOJIBHBIE 3aJIaHUSI, METOAUYECKUE MATEpPHUabl, ONMPEACISIONINE
MPOIIEAYPHI OLICHUBAHMS 3HAHHM, YMEHHI 1 HABBIKOB U (WJIM) OMbITA AEATEILHOCTH,
a TaK)Ke KPUTEPUU U TIOKA3aTeNu, HeOOXOAUMbIE JIJIsi OIEHKM 3HAHWUW, YMEHUH, Ha-

BBIKOB U XapaKTEpHU3YIOIIre dTarbl (HOPMHUPOBAHUS KOMIETEHIIMHA B TIpOIlecce OcC-

BOEHUS1 00pa30BaTeNbHON IPOrpaMMBbl, TipecTaBieHsbl B [Ipunoxenun 2.

Omnpoc OCTaTOYHBIX 3HAHUM NPOBOJMUTCS BO BPEMS NPAKTHUYECKUX 3aHATHIM,

MIPUYEM MPEnoAaBaTelb MOXKET OTPEeOOBATh MOAPOOHO PACCMOTPETh OTNIEIbHBIE BO-

npocsl. B 00cykieHne 0TBETOB MOXKET Y4acTBOBATh BCA IPYMIIA.




B03MOXHOCTH caMOCTOSATENHHOTO M3YUYCHHUS CTYICHTaMH JAaHHOTO Kypca 00y-
CJIOBJICHBI, B YaCTHOCTH, HAJIMYUEM JOCTYITHON CTYIEHTaM COBPEMECHHOW HAay4dHO-
TEXHUYECKOW JTUTEPATYPHI 10 U3yIaeMOMY KYpCY.

CamocToATENbHBI KOHTPOJIb YCBOCHUSI 3HAHUI B MPOLIECCE CAMOCTOATEIHHOMN
paboThI IO M3ydeHHIO Kypca «Du3nkay CTyAEHTHI MOTYT OCYIIECTBIISTh ITyTEM OTBE-
TOB Ha BOMPOCHI B MIPEJIaraeMbIX yU4€OHBIX MOCOOUSIX U Y4EOHO-METOAMUECKUX pa3-

paboTKax, a Tak)Ke TECTOBBIE BOIPOCHI, KOTOPHIEC MMPUBEICHBI B TIPHIIOKECHHH.

OueHo4YHbIE CPeCTBA VI TEKYIIero KOHTPOJIS yCIIeBAeMOCTH, NPOMeKY-

TOYHOM arreCTalmu 10 uToramM 0OCBOCHUA JUCHHUITIINHDBI

[Io mucuumniurHe COCTaBIEHBI KOHTPOJIBHBIE BOIIPOCHI ISl ONPENEICHUS YPOB-
HSl YCBOEHMS CTYJE€HTaMU 3HaHUN B 00JIACTU MHKXEHEPHO-TEOJOTMYECKHX METOO0B

MOHHTOPHHTA B MPOLIECCE TPOMEKYTOUYHOU U UTOTOBOM aTTECTALUU.

V. CIUCOK YYEBHOU JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOJNYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

OcHoBHas1 1MTEpPATYypa

1. Kypc dusuxu: Yuebnoe nocooue / B.I'. XaBpynsik. - M.: HULl NTHDOPA-M,
2014. - 400 c.: 60x90 1/16. - (Beiciiee obpazoBanue: bakamaBpuar). (mepe-
TUIET) ISBN 978-5-16-006395-9 - Pexum JOCTyma:
http://znanium.com/catalog/product/375844

2. Kyznenos, C. U. Kypc ¢usuku ¢ npumepamu penieHus 3anad. «dusrka KOH-
JICHCUPOBAHHOI'O COCTOSIHUS» [ DIEKTPOHHBIN pecypc] : yuedHoe nocodue / C.
N. Ky3nenos, H. A. Tumuenko. - Tomck: M3a-B0 TOMCKOro nmojguTeXHUYECKO-
ro ynusepcurera, 2011. - 47 c¢. - Pexxum pocryna: http://znanium.com/ - Pe-

UM poctyna: http://znanium.com/catalog/product/417650

3. OOmuit kypc huzuku: YueOHoe nocodue /st By3oB: B 5 romax Tom 1: Mexa-

Huka / CuByxun /[.B., - 6-¢ u3n., crep. - M..OU3SMATIJIINUT, 2014. - 560 c.:


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

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

JlonoJIHUTEeIbHAS JTUTEPaTypa
. Kypc obmeit ¢usuku: Yuednoe nocodue / K.b. Kann. - M.: KYPC: HUIL]
NH®PA-M, 2014. - 360 c.: 60x90 1/16. (nepemner) ISBN 978-5-905554-47-6

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

. Kypc nexnmii mo ¢pusuke TBEpIOro Tela JUIsi TEXHUYECKUX BY30B: YIeOHOE 1T0-
cobue: Yueonoe nocobue / YUabanos B.E. - CI16:bXB-IletepOypr, 2011. - 131
C. ISBN 978-5-0775-0677-9 - Pexum JOCTyTIA:
http://znanium.com/catalog/product/355277

. JlaGopatopHbIii mpakTUKyM Kypca obOmied ¢usuku. Paznen «AtomHas ¢uzu-
ka»: Yueonoe nocooue / [Tox pen. Cypkosa B.B. - M..HUAY "MUOHN", 2012.
- 104 c. ISBN  978-5-7262-1675-1 - Pexum  pmocryma:
http://znanium.com/catalog/product/610412

. OCHOBHBIE METO/IbI PEIIECHUs NMPAKTUYECKUX 3a7ad B Kypce «YpaBHEHHUs Ma-
TeMaTtudeckon (usukuy: yuednoe nocodbue / KyapsmoB C.H. - Poctos-Ha-

Hony:M3narensctBo FODY, 2011. - 308 c. ISBN 978-5-9275-0879-2 - Pexum
noctymna: http://znanium.com/catalog/product/556282.

. JlaGopaTtopHsbiii mpakTukym Kypca ooOmei ¢usuku. Pazgen «BOJIHOBASA
OIITUKA» / Tlon pen. B.H. Urnarosa u JI.A. Camapuenko. - M..:HUSY

"MUDHN", 2012. - 216 c. ISBN 978-5-7262-1681-2 - Pexum ngocrymna:
http://znanium.com/catalog/product/562873

. JlaGopatopHbIil MpakTUKyM Mo Kypcy obmie ¢usuku. Paznen «MexaHukay:
Yuebnoe nmocodue / [Tox pen. ITimsaco A.A. - M.:HUSY "MUON", 2011. - 272
C. ISBN 978-5-7262-1580-8 - Pexum J0CTyna:
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

[E—

7. JlaGopaTopHbiii MpakTUKyM Kypca oOmier pusuku. Paznen «CrnekTpbsl aTOMOB
1 Mosekyi»: Yueonoe nocobue / Ilon pen. Cypkosa B.B. - M..HUAY "MU-
ou1", 2012. - 112 c¢. ISBN 978-5-7262-1674-4 - Pexum pgocryma:
http://znanium.com/catalog/product/610435

8. exmuu mo Teoperndeckoit ¢usuke: Kypce nexkumit / benaBun A.A., Kynakos
A.T'., Taprononsckuii I'M. - M..MIIHMO, 2015. - 251 c.: ISBN 978-5-4439-
2440-3 - Pexxum noctyna: http://znanium.com/catalog/product/970126

9. ®usuka muaepanos : yaeOnuk / JI.I'. Komyr, O.J1. KporoBa. — M. : UHOPA-
M, 2017.— 348 c.+ Jlon. marepuanbl [DnektpoHHbli pecypc; URL:
http://www.znanium.com]. — (Bwicmiee oOpa3zoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/23716. - Pexum JOCTyTIA:
http://znanium.com/catalog/product/557977

Ilepeyens pecypcoB HHPOPMAUOHHO-TEJEKOMMYHUKAIIMOHHOM ceTH «H-
TEPHET»
Heopuumansueiii  cepep reonoruyeckoro (axkynprera MIY. URL:
http://window.edu.ru/resource/795/4795
I'ymepoBa H.B., YnonoB B.I1. I'eonorus: Yuebnoe nocodue. Tomck: U3a-Bo
TITY, 2010. 135 c¢. URL: http://window.edu.ru/resource/745/74745/files/posobie-
gumerova.pdf
[Tonor 1O.B., I'panoBckuii A.I'., Arapko FO.B. O6mias reonorusi: yueOHO-

meroaunueckuii kommiekc. URL: http://window.edu.ru/resource/372/32372

. Mumotun A.I'. T'eonorusi: yueOHUK s OakaaBpoB. MOCKOBCKHN TOCyaapCT-

BEHHBI OTKpBITBIM  yHHMBepcuteT. M.: [IOpair, 2014, 543 c¢. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU

Epmonos B.A., Jlapnues JI.H., Mocelikun B.B. I'eonorusa. Hacts 1. OcHOBEI reo-
norun: Yueonuk ans BY3o. M.: MI'Y, T'opnas kuura. 2004. 598 c. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU

. HobpoBonbckuit B.B. I'eonorus, Munepanorusi, AMHAMUYECKask T€OJIOTHS, TIETPO-

rpadus. VYyeOuuk s By3oB. M.: Bmamoc, 2004. 319 «c¢. URL:
http://lib.dvfu.ru:8080/1ib/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

I[Hepeyens MHGPOPMALUOHHBIX TEXHOJIOT U
U IPOrPaAaMMHOI0 o0ecredeHus

Buneocucrema ajis 1eMOHCTpally CIIAHA0B C MTOMOIIBIO ITPOrPAMMHOIO TIPHIIO-
sxennsa Microsoft Power Point.
NupopmarimonHsie CIpaBOYHBIE CHUCTEMBI, BO3MOYKHOCTH KOTOPBIX CTY/ICHTHI

MOTI'yT CBO6OI[HO HUCIIOJIBb30BATh:

Hayunas snexktponnas 6ubnuoreka http://elibrary.ru/defaultx.asp;
DIIeKTPOHHO-O0MOMMoTeuHass cuctemMa Znanium.com HHUI[ "WMH®DPA-M"

http://znanium.com/

OnextponHas 6uomuoreka "Koncynerant cryaenta" KOHCVYJIBTAHT CTVY-
JNEHTA - snextpoHHas OuOIMOTEKa TEXHHMYECKOTro By3a. JloCTyIHbIE PyOpUKH -
"Mennuuna. 3apaBooxpanenue'; "MammHocTpoenue"; "ApXUTEKTypa U CTPOUTENb-

ctBO http://www.studentlibrary.ru/

DNEeKTPOHHO - OMONMOTEYHasi CUCTEMAoOpa30BaTENbHBIX M MPOCBETUTEIHCKUX
U3JIaHUK B KOTOPOW COOpaHbl 3JIEKTPOHHBbIE YUEOHHKH, CIIPABOYHbIE M Y4EOHbIE MO-

coOus. http://www.iglib.ru

OnexkTpoHHas OuONMOTEeYHash cHucTeMa «YHUBEpPCUTETCKass OubinuoTeka -
onlaine» ObC mo TemaTHKe OXBAaTHIBAET BCIO 00JIACTh T'YMaHUTApHBIX 3HAHUU U
MpelHa3HavYeHa Il MCIOJIb30BaHUs B Ipollecce OOyYeHHUs B BBICIICH IIKOJIE, Kak
CTYACHTaMH TMPEMoAaBaTeNsIMA, TaK ©  CHCHUAINCTAMH  TYMaHUTApHUSIMHU.

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. METOAUYECKME YKA3AHMS IO OCBOEHMIO
JUCHMUILIAHBI

AJITOPUTM U3YYEHUS NUCHUIUIMHBI «Du3nka», opraHu3anus U IJIaHUPOBAHUE
BPEMEHH:

MPOCIIYIIMBAHUE JICKIIMOHHOI0 MaTepuaia (724aca);

BBITIOJTHEHUE J1a00paTOpHBIX 3aHATHI (36 YacoB);

CamocTosiTenbHass paboTa, BKIIOYAs HU3yYE€HHUE TEPMHUHOJIOTUM IO OCHOBHBIM
paszienam Kypca - 72 yaca, BKIII04Yasi IMOJATOTOBKY K 3K3aMeHY 27 4acoB.

JlaGopaTtopHbie 3aHATHS IPU3BAHbI 3aKPEMUTh 3HAHUS CTYJIEHTOB 0 OTAEIbHBIM
pazaenam kypca "®duzukn".

VII. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUTIIMHBI
3aHATHA IMPOBOIATCA B CH@HI/IaHI/IBI/IPOBaHHOﬁ Ha60paTOpI/II/I, KOTOpasa OCHAIIC-

Ha CTEHJAMH, JEMOHCTPAIIMOHHBIMU IJJaKaTaMH. B KadecTBE TEXHUYECKUX CPENICTB
OOy4YeHHsI UCTIONIb3YETCsl OTCUECTBEHHAs] W UMITOPTHAs armapaTypa, UMEoIIascs Ha
kadeape 1100 Ha MpeANPUATUIX. B UX 4yncio BXoasT:

- KOMITBIOTEPHI;

- MPOTPaAaMMHBIE CHCTEMBI;

- TUCKH C OMHMCAHMEM KOHCTPYKTHUBHBIX OCOOCHHOCTEW TEXHMYECKHX CPEJNCTB,

MHCTPYKUHSIMH I10 3KCIUTYaTalyu, POrpaMM MOJEITUPOBAHHUS.



[Ipunoxenue 1

MHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
«/laabpHeBOCTOYHBIN (eepaIbHbII YHUBEPCUTET)

(IBDY)

NH>XEHEPHAS HIKOJIA

YYEBHO-METO/JUYECKOE OBECHNEYEHUE CAMOCTOSTEJBbHON
PABOTbBI OBYYAIOLIUXCHA
10 AMCHUILINHE «DU3uKa»
Hanpasienune noarorosku 05.03.01 I'eostorust
Mpoduns «I'eonorus»
®opMa NMOATOTOBKHU OYHAS

BaaguBocTok
2019



HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJILHOM paﬁoTbl o AMCIMIIJINHE

CamocTosiTenbHasi padoTa CTyJAEHTa MPEACTaBISIET COOOM MpoIecc IeieHa-
MPaBJICHHOTO aKTUBHOI'O MPUOOPETEHUS CTYJAEHTOM HOBBIX 3HaHUN W yMmMeHUU 0e3

HCIIOCPCACTBCHHOI'O YUAaCTHA IIPCIIOAaBaTCIIA.

BO3MOXHOCTH CaMOCTOSITEIBHOTO HW3Y4Y€HUs CTYJEHTaMU JaHHOIO Kypca
OOyCJIOBJIEHbI, B YAaCTHOCTH, HAJIWYUEM JIOCTYMHOW CTYJE€HTaM COBPEMEHHOU

HAay4YHO-TEXHUUYECKOM JIMTEPATYPHI IO U3ydaeMOMy Kypcy «Dusukan,

CaMoCTOSITEeNIbHBIMN KOHTPOJIb YCBOCHHA 3HAaHUHU B Imponecce CaMOCTOSITEIIbHOM
pa6OTI>I 10 U3YUYCHHUIO KypCa «Dusuka» CTYACHTHI MOI'YT OCYHICCTBIIATH ITYTCM OTBC-

TOB Ha BOIIPOCKHI B IIPpCJIaracMbIX y‘{€6HO-M€TOI[I/I‘{€CKI/IX ITOCOOMSIX.

ILnan-rpaduk BoINOJHEHHUSI CAMOCTOATEILHOM Pad0ThI MO JUCHHUIIJIMHE

IIpumepHsbie
[1] [V
Ne JlaTta/cpoku Buja camocTosiTe1bHOH | HOPMBI Bpe-
DopMa KOHTPOJIS
BLINMOJTHEHU A paéoThI MEHH Ha
n/n
BLINMOJTHEHHE
CobecenoBanue, Tec-
1 1-8 Hepenst MexaHuka 23 yac. ’
TBI
MonekynspHasa GU3HKa U CobecenoBanue, Tec-
2 1-18 Hepens ynapHas 20 ygac. ’
TepMOAMHAMUKA TBI
DJIEKTPUYECTBO U MATHeE- Joknaapl-
3 9-18 Henensa 20 ygac.
TU3M MPE3CHTAINH

MATEPHUAJIBI JIJISI OPT AHU3AIIAN CAMOCTOSATEJBHOM
PABOTBI

Bonbiioe 3HaueHue B mporecce 00y4eHns UMEeT CaMOCToATeIbHas paboTa
CTYJIEHTOB, HA KOTOPYIO OTBOJIUTCS 3HAYUTENbHAS YaCTh YaCOB Y4eOHOTO IJIaHa.
CamocTosTenpHas padoTa CTYASHTOB BEACTCS O] KOHTPOJIEM MIPEToaBaTens u

BKJIFOYAET pabOTy C KOHCTIEKTAMH JIEKIIMIA U JTUTEPATYPOU, TOATOTOBKY K K BBI-




MOJIHEHUIO JTA00paTOPHBIX pabOT U UX 3aiuTe, opopmiieHHE JT1abopaTOPHO-

IMPaKTHUYCCKUX pa60T, MMOATOTOBKY K KOHTPOJIbHBIM 3aHATUSM.

OcHOBHBIMH (pOpMaMU KOHTPOJISI 3HAHUHM CTYAEHTOB SIBJISIOTCS KOHTPOJIb-
HBIe Pa0OTHI TI0 PAKTHYECKUM 3aHATHSAM, COOSCETOBAHUS BO BPEMs BBITIOJTHEHUSI
U c/1auu 1abopaTopHBIX PaboT, peUTUHIOBBIE KOHTPOJIbHBIE PAOOTHI U CEMECTPO-

BbIC DK3aMCHBEI.

MeToanuyeckue PEKOMEHIAUH 110 OPraHu3alliid CaMOCTOATE/ILHOI'O U3y4e-

HHUA TUHCHUIIJIMNHBI

«O6mas ¢puzukay — 6a3oBasi NUCIUILINHA €CTECTBEHHO-HAYYHOTO IIUKJIA JTUCITUII-
JIMH TIpU TIOATOTOBKE MHXKEHEepoB. Onupaercst Ha OOleHAYYHbIE JUCITUTIIIUNHBI U

sBysieTcss PyHIaMeHTOM OOIIETEeXHUYECKUX JUCIUTLIMH.
[Ipu n3ydeHnn Te0peTUUECKO MEXaHUKH HEOOXOUMO

1. O3HaKOMUTBCS C IPOrpamMMoOM Kypca.

2. O6ecnieuuTs cedst yaeOHOM TUTEpaTypOid TEOPETUUECKOr0 U MPAKTUYECKOT O
HA3HAYCHUS, BCTIOMOTAaTEeIIbHBIM MaTEPHAIIOM IO MEPE U3YUCHUS TEM.

3. [IpeaycMoTpeTh 00513aTeNbHOE OOLIEHUE C IPENOAaBaTEIEM Yepe3 JIEKIIHH,
MIPAKTUIECKUEC 3aHATUS U UHANBUAYaTbHBIC KOHCYIbTAIIUH.

4. PexomenayeTcs Ciaeayromas mociae0BaTeIbHOCTh U3YICHHS TUCIIUTLTAHBI

a) MPOCIYIIMBAHUY JICKITUN C 00s3aTEIHHBIM KOHCTIEKTUPOBAHUEM U MOCIIETYIO-
MM 3ay4YUBAHUEM TIOHSITHI U ONIPEIeNIEHN MEXaHUKH U YCTAaHOBJIICHHEM B3aH-

MOCBS3€1 MEXIY HUMHU,

6) N3Y4YCHHUC MCTOAUK U IIPUEMOB PCIICHUA CTAHAAPTHBIX 3a1a4 MCXaHUKH Ha

MPAaKTHUYCCKUX 3aHATHAX,

B) CaMOCTOATCIIBHOC PCHICHUC 3ada4 M3 IIPCAIaraCMbIX C60pHI/IKOB 3aJad U BbI-

ITOJIHCHUC paC‘-IeTHO-I"pa(bI/ILIGCKI/IX Sa,Z[aHI/Iﬁ I10 OCHOBHBIM TCMaM JUCHUIIINHEIL,.



PexoMenaanum no camocTosiTeIbHOM padoTe CTYACHTOB
Y4eOHo-MeToInYecKoe O00ECIeUYeHne CaMOCTOATEIbHOM pabOoThl CTYIIEHTOB
BKJIFOYAET M3YYEHUE MATEPUAJIOB JIEKIIU, TOATOTOBKY K MPAKTUYECKUM 3aHATUSAM U
OTYETaM IO MX pe3ylbTaTaM MX BBIIOJHEHUS, MOATOTOBKY K TEKYIIUM OMNpOCaM,

KOHTPOJIbHBIM pa60TaM, IIOATIOTOBKY K 3a4CTYy.

MeTtoauveckue ykazanus K nyHkry 1 miana-rpagpuxa CPC
«PaboTa ¢ uTepaTypoil 1 MOAr0OTOBKA NMPe3eHTALUID)

[lens HayuuThCcs 0000IIATH JIUTEpATypHBbIE JAaHHBIE U B CHKaTod (opme mpe-
MOJHOCUTH OCHOBHBIE MOJTYYEHHBIE PE3YIIbTATHI.

OcHOBHBIE TPEOOBaHUS:

Pabora ¢ nuTepaTypoii BKJIIOYAET 3HAKOMCTBO C OCHOBHBIMU U JIOMOJTHUTEb-
HBIMU UCTOYHUKaMu. B pe3ynbTaTe coOecenoBaHusl MpEnoaaBaTelb BBIICHSIET TIy-
OuHy mpopabOTKH MaTepualia U OLIEHUBAET PabOTy B COOTBETCTBUU C KPUTEPUSIMU
OLICHKH (CM. HIKE).

[TonroroBka mpe3eHTaIil OCYIIECTBISIETCSI B COOTBETCTBUU C IJIAHOM rpadu-
koM. Kaxknasi TeMa joikHa OBITh PAaCKphITa, B HEM HEOOXOJUMO OCBETUTh AKTyallb-
HOCTh, IIEJIM W 3a/Jla4d TPOBEJCHHOTIO HCCJIEAOBAHUS, NMPUBEICHBI pPErHOHATBHBIC
MIPUMEPHI, BBHITIOJIHEHO 3aKJIIOYEHUE U MPUBEJCHBI OCHOBHBIE HCIOJIL30BaHHBIE HC-
TOYHUKH, BKJIFOYAsl JUTEPATypHBIC U IJEKTPOHHBIE JAaHHBIE C COOTBETCTBYIOIIMMU
CCBUIKaMHU.

CryneHT (110 COIIACOBAHMIO C NPENoJaBaTeaeM) NPeACTaBIsAeT JOKIaa C CO-
OTBETCTBYIOIICH Mpe3eHTalliel, MOAroTOBIeHHONW B nmporpamme PowerPoint, BKItto-
qarorieil He meHee 10-12 cnaiinoB. ['pymnmna cTyneHTOB y4acTByeT B OOIel AUCKYC-
CUH ¥ TOCTIEAYIONIEM O00CYKIEHUU PacCMaTPUBAEMOU TEMBI.

Kpurepuu onenku.

O1ieHKa BBITIONHSCTCS MO ABYXO0amuibHOM cucteme (1 — BeimosiHeHo, 0 — He BbI-

TIOJIHEHO).



Meroauyeckue ykazaHuss K NOYHKTY 2 mia”Ha-rpagpuxa CPC
[lenb HAyuuTHCS 0600IATH TUTEPATYPHBIE TAaHHBIE U B CKaToM (hopMe JTOKIagbIBaTh
OCHOBHBIE MOJIYYEHHBIE PE3YJIBTATHI.

N3yuenne ocoOeHHOCTEH PK30TEHHBIX TE€OJOTUYECKUX TPOIECCOB M HHXKEHEP-
HO-T€0JIOTHYECKOT0 MOHUTOPUHIA COMPOBOXKIAETCA OMNHCAHUEM WX OCHOBHBIX
CBOICTB: COCTaB, YCJIOBHUS 00pa30BaHMs, BO3SMOKHOCTh HETAaTUBHOTO BO3/ICUCTBUS Ha
OKPY’KaIOLLyIO Cpeny.

Bo Bpemsi BBINOIHEHUSI CAMOCTOSATEIBLHOM paboThI CTYAEHT 00pabaThIBaET I0-
Jy4EHHBIE TIPU UCCIIEAOBAHUM CXEMbI U TpPa(hUKU U TOTOBUT UX K pa3MEIICHUIO B OT-
YETE MO BBIMOJHEHUIO MPAKTUYECKOTO 3aHATHS.

O1ieHKa BBIMIONHSETCS MO ABYyX0amuibHOM cucteme (1 — BeinmosiHeHo, 0 — He BbI-
TTOJTHEHO).

MerToauveckue ykazaHusi K NOYHKTY 3 miaadHa-rpagpuxka CPC
«IloAroTOoBKAa 0TYETA MO BHINOJHEHHIO MPAKTUYECKOH padoThI»

BrimonnHeHHbBIC 3a/1aHNS BO BpeMs MPAKTHYECKUX padOT HEOOXOAMMO MOATOTO-
BUTH K CJ[a4€ B DJIEKTPOHHOI (popMe B BUE OTUETA, B KOTOPOM JOJIKHBI BXOJIUTH BCE
BBITIOJTHEHHBIE 3a7aHus. [IpeaBapuTenbHO MO 3JIEKTPOHHOW MOYTE OTYET OTHPABIIS-

€TCsl IS COTJIaCOBAHUS IIPENOJABATEIIIO.
Kpurepun oueskmn.

Onenka nnst BeiHeceHus1 B cucteMy bPC BhIMoOiHSIETCS MO 4YeThIpeXxOaIbHOM
cucteme (3 — oTaM4HO, 2 — Xopoiio, 1 — yaoBierBoputenbHo, 0 - HE yIOBIETBOPH-

TEJIBHO).
Pexomenayercsi CaMOCTOSITEJILHO MOATOTOBUTHCS K 00CYKICHUIO TePeYHs
BOIIPOCOB /IJIl BBINOJHEHUS TeKyIero KoHTpoJs «YO-1. Cobdecenopanue»

OnenHka BBITIONHAETCS 10 ABYyXOamnpHOM cucteme (1 — Boimonneno, 0 — He BbI-

TIOJTHEHO).



[Ipunoxenue 2

MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPALINN

@enepaHLHoe rocyaapCTB€HHOC aBTOHOMHOC 06p830BaTeJ'IBHO€ YUIPEIKACHUC BBICIIICTO 06paBOBaHI/I$I
«/laJIbHEBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

®OH/J OHUEHOYHbLIX CPEJCTB
N0 JUCHUILIHHE «DU3HKA»
Hanpasienune noarorosku 05.03.01 I'eostorust
poduns «I'eoorus»
®opMa NMOATOTOBKHU OYHAS

BaaguBocTok
2019



Hacnopt ®OC

Kon u popmysmmposka
AU popmyaup Jranbl GopMHUPOBAHMS KOMIIETEHIIUN
KOMIETeHINH
OIIK-3, 3Haer CyIIHOCTh U 33J]Ja4l MAaTEMATHKU M €CTECTBEHHBIX HAYK
CIMOCOOHOCTH MCTIONB30BATH Vieer Hcnonp30BaTh MoTydeHHBIE 3HAHHS B 00JIACTH MaTeMaTHKH
B PO ECCHOHANBHOT Jesi- U €CTECTBEHHBIX HAYK
TEJILHOCTH 0a30BbIe 3HAHUS
MAaTeMAaTHKH 1 €CTCCTBCHHDBIX | Braneer | MeTogaMu NpMMEHEHMs MATEMATUKU U €CTECTBEHHBIX HAYK
HayK
IK-7 - dyHmaMeHTaIbHBIC pa3aeibl GU3HKH, XUMHAH, YKOJIOTHH,
CHOCOOHOCTB UCTIONB30BaTh | 3HaeT MH()OPMAIIMOHHBIX TEXHOJIOTHH IS pEIICHHsT PAKTHY €CKUX
3HaHUS (QyHIaMEHTAIbHBIX 3aJa4 B 00JIaCTH T€OJIOTHH.
pasnenoB GU3MKU, XUMHH, [TpumensTs GpyHIaMEHTAIBHBIE Pa3aeibl GU3UKH, XUMUH,
SKOJIOTHH, I/IH(i)OpMaHI/IOHHLIX VYmeer 3KOJIOT'HH, I/IH(i)OpMa]_[I/IOHHI)IX TCXHOJIOT Ui A peUICHUA
TeXHONOTHil /sl pEeHHs IPaKTUYECKHX 337a4 B 00JIACTH T'€0JIOTHU
MIPaKTUICCKUX 3a/1a4 B 00-
JIACTH FeOJIOFHHI Metonamu pyHAaMEHTAIBHBIX Pa3/ieNnoB (U3NKH, XUMUH,
Briageer | sxonornu, HHGOPMAIMOHHBIX TEXHOJIOTHH IS pEIIeHHs
NPaKTUYECKHX 3a/1a4 B 00J1aCTH T'€0JIOTHH
No KonTponupyembie Konp! u sTamnst OueHouHbIE CpeaCTBa
n/m pazzienbl / TeMbl dbopMupoBaHus
JUCUMTIUIAHBI KOMITIETCHIU I TeKyIHH TPOMEKYTOHA
KOHTPOJIb arrecramnus
1 | OcHOBHBIE OIIK-3 | 3HaeT YO-1 Bonpocer k
IIPEICTaBICHUS 0 CobecenoBanme | 3auety Nel-17
MEXaHUKE
yMeeT I1P-1
BIIAZIEET (Tect Ne 1)
[Ip-2.
KontponbHas
pabota 1
2 | OcHOBHBbIE OIIK-3 | 3Haer YO-1 Bormpocs! k
IIPEICTaBICHUS 0 CobecenoBanne | 3auety Nel8-30
MOJIEKYJIIPHOU
busike " yMeeT I1P-1
TEPMOJUHAMHUKE (Tect Ne 2)
BJIaJIEET [1P-2.
KonTponbHas
pabota 2
3 | OcHOBHBIE IK-7 3HaeT YO-1 Bonpocsr k




npesicTaBIeHUs 00
ANIEKTPUYECTBE
MarHeTusme

CobecenoBanne

3auety Ne31-63

yMeeT

[1P-1

(Tect No2)

BJIAJIEET

[1P-2.
KontpoibHas
pabora 3

4 OCHOBBI OIITUKA

IK-7

3HaCT

VO-1
CobecenoBanune

Bomnpocsr k
3aueTy No64-Ne

yMeeT

[1P-1

91

BIAJEET

I1P-2.
KonTtpomnbsHas
pabota 4,5

BJIAJCCT

I1P-2.
KonTponbHas
pabota 6

IlIkaJjia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETCHIUM

Kox n dopmynu-

poBKa Kommne- | Jranbl GOpMHPOBAHUS KOMIIETEHIHH | KPUTEPHH noKazareJym
TeHIH
- CITIOCOOHOCTD MPOBECTH
3aJa4 MaTeMaTUKd |
€CTECTBCHHBIX HAYK;
- CIOCOOHOCTH  pac-
OIK-3 KPBITh CyTh IPUMEHEHHSI
’ BoinosniHeHue [neicT- | 3a7ad MaTeMaTUKUd U
CcrocoOHOCTE  HC- .
BUH 10 uAeHTU(UKA- | €CTECTBEHHBIX HAYK;
I0JIb30BATh B
MK 3aJad Marema- | -CIocoOHOCTh chopmy-
npodeccHoHab- CYIIHOCTh M 3a/lauu

HOM JACATCIIBHOCTH

0a30Bble  3HAHUA
MAaTE€MAaTUKH u
€CTECTBEHHBIX

HayK

3HaeT (Ioporo-
BBIH YPOBEHB)

Mar€éMaTuKu H €CTC-
CTBCHHBIX HAYyK

THKA H €CTECTBCH-
HBIX HayK, BIaJICHUE
MOHATUWHBIM  amia-
paToM U TEPMHUHOJIO-
rueu

JUPOBATh TEMY H COCTa-
BUTh IUIAH MPUMCHCHUS
3a7a4 MaTEeMaTHKH |
€CTECTBEHHBIX HAYK;

- CHOCOOHOCTHL 00OCHO-
BaTh aKTyalbHOCTHb HC-
ClIeIOBAHUM;
-CIIOCOOHOCTh TIepevrnc-
JUTh HUCTOYHUKKA HH-
dopmaru Ui TIpOBe-




JACHUA I/ICCJ'IG,Z[OBaHI/Iﬁ

y™meer (IIpoJBH-
HYTBIN)

UCIIOJIb30BATh  TIOJTY-
YeHHBIE 3HAHUSI B
00J1aCTH MaTeMaTHKH
U €CTECTBCHHBIX HayK

OCO3HaHHO HCIIOJIb-
30BaTh MOJYYCHHBIC
3HaHUSA B 00OJacTH
MaTeMaTHKA U €eCTe-
CTBCHHBIX HAayK

-CIIOCOOHOCTHL  OCO3HaH-
HO PaboTaTh C JaHHBIMHU
IUTSL pETieHus 3a1ad Ma-
TCMATUKHN H CCTCCTBCH-
HEBIX HayK;

- CIIOCOOHOCTHL OCO3HaH-
HO HpI/IMeHHTB 3HAHHUA B
o0JIacTH MaTeMaTHKd U
CCTCCTBCHHbBIX HayK JJIs
HECTaHNAPTHOTO  pelile-
HHUA TCOJOIHMYCCKUX 3a-
aq

Brageer (BBICO-
KHIA)

METOJaMU  TPUMCHEC-
HHUA MAaTCMaTUKH H
€CTCCTBCHHBIX HAYK

Crernedb  CaMOCTOSI-
TEIBbHOCTH BBIIIOJIHE-
HUS JEUCTBUM B 00-
JIACTH TIPUMEHCHUS B
FE€OJIOTUA  METOMOB
MAaTeMaTUKd M ECTe-
CTBEHHBIX HAYK

- CIIOCOOHOCTH CaMo-
CTOSATENLHO Oermo |
TOYHO TPUMEHSITh Tep-
MHHOJIOTMYECKUI armma-
paT METOOOB MaTreMaTu-
KH U €CTECTBEHHBIX Ha-
yK B yCTHI)IX OTBCTAx Ha
BOMPOCHl U B TMHCHMEH-
HBIX paboTax,

- CIIOCOOHOCTH CaMo-
CTOATENBHO CcHOopMyIH-
poBaTth  3aJaHUC IO
MPUMEHEHHIO  METOJIOB
MaTeMaTUKH U €CTECT-
BEHHBIX HAyK

IIK-7 —
CIIOCOOHOCTHL  HC-
[0Jb30BaTh  3Ha-
HUS  (QyHIaMeH-
TaJbHBIX PA3CIIOB
¢u3nKKH, XUMUWH,
9KOJIOTHH, HHQOP-
MAaIMOHHBIX  TEX-
HOJIOTMM i1 pe-
HICHUS TPaKTHYe-
CKMX 3amad B 00-
JIACTH I€0JIOTHHU

3HaeT (moporo-
BBIH YPOBEHB)

[Mpumensats  QyHaa-
MEHTAJIbHbBIE Pa3Iesibl
(U3UKH, XUMHH, KO-
Joruu, WHGOpPMAaIU-
OHHBIX  TEXHOJOTHI
U1l peIICHUS Ipak-
THYECKMX 3a]a4 B
00J1aCTH I'e0JI0THU

Brmmonnenue neicT-
BHU MO WJACHTH(HKA-
uu  (QyHIaMEHTaNb-
HBIX pa3JeioB (hHU3M-
KH, XHMHH, DIKOJO-
ruu, WHQOPMAINOH-
HBIX TEXHOJIOTUH
HEOOXOOMMBIX VIS
pelieHust MpakThye-
CKHMX 3amad B oOiac-
TH T'€0JIOTHH

- CIIOCOOHOCTH IIpHMe-
HATH (DyHJIaMEHTaIbHbIE
pa3mensl (U3WKU, XU-
MUH, 3KoNoruu, uHMOp-
MAaITMOHHBIX TEXHOJIOTHH
3aja4 MareMaTUKH |
€CTCCTBCHHBIX HAYK;

- CIOCOOHOCTH  pac-
KPBITh CYTh IPUMEHEHHS
(hyHIAMEHTAIBHBIX pas3-
JICTTOB  (DU3UKU, XUMUH,
9KOJIOTHH, WH(pOpMaLH-
OHHBIX TEXHOJIOTHH;
-crmocobHoCcTh  cop-
MYJIHPOBaTh TEMY U CO-
CTaBUTH IUIaH MPUMEHE-
HUS,

- CHOCOOHOCTH 00OCHO-
BaTb AaKTYaJIbHOCTb HC-
CII/IOBAHUS;
-CIMOCOOHOCTh TIepeYHnC-
JUTh HMCTOYHUKH UH-
dbopmarnu  HeEoOX0HU-
Mble ISl TIPOBEACHHS
Hcciae10BaHuil

yMmeer (IpOJBH-
HYTBIN)

HUHTEPIPETHPOBATH
T€0JIOTHYECKYI0O HWH-
dopmarmro u  co-
CTaBJIATh OTYETHI

OCO3HAaHHO HCIIOJIb-
30BaTh  (pyHIAMEH-
TaJIbHBIE pasensl
(hU3KKH, XUMHUH, KO-
Joruy, WHPOpPMAaLH-
OHHBIX  TEXHOJIOTHMH
HEOOXOOMMBIX  JUIA
pelIeHUs TpaKTHYe-

-CIIOCOOHOCTh OCO3HAH-
HO PaboTaTh C JaHHBIMHU
(byHAaMEHTABHBIX Pa3-
JCITOB  (DM3UKHU, XUMUH,
9KOJIOTHH, WH(pOpMAaIHn-
OHHBIX TEXHOJOIMM He-
00XOOMMBIMH IJISL  pe-
[ICHUS]  NPAKTHYECKUX




CKHX 3aJa4 B obunac-
TH T'COJIOTUN

3a1a4 B 00JIaCTH T'e0JIo-
Ty,

- CIIOCOOHOCTH OCO3HAaH-
HO HpI/IMeH)ITb 3HAHHUA B
obiacti (dhyHoameH-
TabHBIX pa3ziesioB (u-
3UKH, XUMHUHU, SKOJIOTHUH,
UHPOPMAIIMOHHBIX TEX-
HOJIOTUH HEOOXOIUMBIX
JUISL pEIlICHUs TIPaKTHYe-
CKMX 3ajJay B o0Oyactu
reoJIorun

BJIaJICCT
KHIA)

(BBICO-

METOIaMH ¢bynma-
MEHTAJbHBIX pa3ie-
0B (DU3WKH, XUMUH,
9KO0JIOTHH, HH(pOpMa-
LIMOHHBIX  TEXHOJIO-
TUiA  JUId  pelleHus
NPAaKTUYECKUX 3a1ad
B 00JIaCTH I'€0JIOTHH

Crenenp camMocCTOSI-
TENBHOCTH  UCIIOJb-
30BaHusl  (pyHIaMeEH-
TaJbHBIX  Pa3ZeNoB
(hU3UKH, XUMHH, KO-
noruu, uH(popManu-
OHHBIX  TEXHOJOTHH
HEOOXOIUMBIX IS
pelIeHHsT TpaKTH4e-
CKHUX 3a/1a4 B oOiac-
TH I'€0JIOTUH

- CHocoOHOCTB camo-
CTOATENBHO  Oeriio |
TOYHO TPUMEHSITh Tep-
MUHOJIOTHYECKUH aria-
par (QyHIAMEHTaIbHBIX
pa3nenoB (U3MKH, XH-
MUH, JKOJIOTUH, HUHPOP-
MAI[MOHHBIX TEXHOJIOTHI
HEOOXOJUMBIX JUIS pe-
HICHUST  HPAKTHYECKUX
3amad B 00JacTH T'eoso-
THH,

- CImOCOOHOCTH  Ccamo-
CTOSATENBHO ChOopMyIH-
poBaTh  3ajlaHME 110
npuMeHeHno  (yHIa-
MEHTAIIBHBIX  Pa3/esioB
(U3MUKHA, XUMHH, 3KOJIO-
UM, HHPOPMAIMOHHBIX
TEXHOJIOTUIT HE00X0/1u-
MBIX  JUIA  PCUICHHS
MPAaKTHYECKUX 3aj7ad B
00J1aCTH reOJIOTHH

Metoanuyeckue peKOMeHIANNH, ONPelesIAoNue NPoueaypbl OlleHMBAHUSA

pe3yjabTaToB OCBOCHUS JUCHHUIIIMHBI

OueHOYHbIE CPeICTBA VI IPOMEKYTOYHOM aTTecTalun

IlepeyeHb THMOBBIX IK3aAMEHAIMOHHBIX BONMPOCOB 10 Kypcy «Duznka»

INPUMEPHBIE TEMbI PEUTUHI OBBIX KOHTPOJIbHBIX PABOT IO
MEXAHHUKE

1. Kunemarnueckue XxapakTepucTUKU MaTepruanbHoi Touku. CKOPOCTh, YCKO-

PCHUC. HOpMaJIBHOG, KaCaTCIIbHOC U ITIOJIHOC YCKOPCHUC. CBs3b MCXKAY HUMH

(BBIBOT).




2. Kunematuueckue YpaBHCHHA PaBHOIICPEMCHHOI'O U paBHOMCPHOI'O IIPAMO-

JUHEWHBIX IBKEHUH (BBIBOI).

3. PensiTuBHCTCKHE TTPe0Opa3oBaHusi CKOPOCTEN (BBIBOI HA OCHOBAHUU MIPE00-

pazoBanus JlopeHnua).

4. ITpeoOpazoBanus ["anmmnes. [Ipeobpazoanus Jlopenna. Crnencrsue u3 npe-

oOpazoBaHuii JIopeH1a: OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH COOBITHI (BBI-

BOJ)

5. Ilpeo6pazoBanus ["anunes. [Ipeo6pazoBanus Jlopenia. CiaeacTBue u3 mpe-

oOpa3oBanuii JIopeHia: OTHOCUTENBHOCTD JUTUTEILHOCTH COOBITHI (BBIBOJ).

6. IIpeobpazoBanus ["anunes. [Ipeo6pa3zoBanus Jlopenna. CiaeactBue u3 mpe-

oOpazoBanuii JIopeHIia: OTHOCUTENBHOCTh pa3MepoB U (GOPMEBI TeIT (BBIBO).

7. CBOOOIHOE 1 HECBOOOIHOE ABMIKEHUE MaTepUAIbHOM TOUKHU. TpaekTopus

ABHKCHU TCJId B OAHOPOAHOM CUJIOBOM II0JIC TATOTCHUA (BI)IBOI[).

8. JIBrkeHue Tell MepeMeHHON Macchl. Y paBHeHHE Meniepckoro (BbIBOM).

®opmyna [{uonkoBckoro (BbIBOM).

9. Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocteil. 3 KoOcMUYecKas CKOPOCTb.

TpaGKTOpI/II/I ABHIXKCHUS TCII, O6J'I&I[8.I-OHII/IX JaHHbBIMU CKOPOCTAMMU.

10. PaGota. MomuocTs. DHeprus. Kunerndeckas sueprus (BeiBon). [lorenm-

anbHble cwibl. [loTeHIIManbHasE SHEPTUS CUIT YIIPYTOCTH (BBIBOI).

11.[Torenumanbabie cuitbl. [loTennnanbHas s3Heprust. CBsA3b NOTCHIIMATBHON
CHJIBI C OTEHIMAIBHOM 2Hepruen (BeiBoa). ['paineHT. 3aKoH coOXpaHEHUs

SHEPIruu B MEXaHUKE (BBIBO/).

12. 3akonsl Kemiepa. Pacuer cuibl B3aumojieicTBust Mexxay CoHIIEM U T1a-

HETOM COJTHEUHOW CHUCTEMBI (BBIBOJ). 3aKOH BCEMUPHOT'O TATOTECHHUS.



13. Kakue xonebanusi Ha3bIBatOTCS rapMoHndeckuMu? Kunematuueckoe ypas-
HEHUE TapMOHUYECKUX Kosie0aHni. CKOpOCTh. Y CKOPEHUE U CUIIbI TTPU TapMo-
HU4eCcKuX KosiebaHusax. [lomyunts GpopMyity nogHON 3HEPT UM TApMOHUYECKUX

KOJICOAHUH.

14. Tlon neiicTBMEM KaKuX CHUJI COBEPIAIOTCS 3aryxaromue konedanus? ud-
(epeHInanbHOE ypaBHEHHUE 3aTyXaloMX KojlebaHuil u ero peuienue. Jlexpe-
MEHT, JIorapu(MUUecKuil 1eKpeMeHT U ko3P puimeHT 3aryxanus. Ux ¢puznue-

CKMI CMBICII U CAWHUIIbI N3SMCPCHUA.

15. JIaTh MOHATHS MOMEHTA CHJIBI © MOMEHTA UMITYJIbCA MEXaHUYECKOU CHUC-
TE€Mbl OTHOCUTEIBLHO OCHU M TOUKH (Hadasia). BeiBeCTH ypaBHEHHE MOMEHTOB
MEXaHWYECKOW CUCTEMbI OTHOCHUTENIBHO TOukH. ChopMynupoBaTh 1 3amucaTh
3aKOH COXpPAHEHUS MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMbI OTHOCUTEIBHO

TOYKH U OCH.

16. Yro Ha3piBaercs (puznueckuM MassTHUKOM? Maremarnueckum? [lonyuure
nepuobl ux kKosnebanuil. Uto Takoe mpuBeneHHas JJiHa GU3NYECKOro MasiT-

Huka? B ueM cyTh 00paTUMOCTH TOYKHM MIPUBECA U TOUKH KadyaHUs?

17. Ilox neicTBUEM KaKUX CHJI MPOUCXOSIT BIHYK/ICHHBIEC kKosieOanus? Kakue
BBIHYK/ICHHBIE KOJICOaHUsI Ha3bIBAIOTCSl YCTAaHOBUBIIMMHUCSA? BriBeuTe 3aBU-
CUMOCTb aMIUIMTY/IbI TAKUX KOJIEOAHUM OT BBIHYXAIOIIEeH 4acToThl. UTO Ta-
Koe pe3oHanc? [lonyyure pe3oHaHCHYIO 4acTOTy. Bua pe30HaHCHBIX KPUBBIX

JUTS pa3iMyHBIX 3HAaYeHUN Kod(p(UILIMeHTa 3aTyXaHHsl.

18. Kakue ocu HazbIBaroTcs cBOOOAHBIME? UTo Takoe rupockon? Kakoi rupo-
CKOIT Ha3bIBaeTcs cBOOOAHBIM? [losicHuTE CyTh rUpOCKONUYecKoro 3ddexra.
Koraa Bo3Hukaer npereccust rupockona? Beienure Gopmyny i BhIUUCIIE-

HUS YTII0BOM CKOPOCTH MPELECCUU OCU THPOCKONa (FOJIbI).

NPUMEPHBIE TEMbI PEUTUHI OBBIX KOHTPOJIBHBIX PABOT
O MOJIEKYJISAPHON ®U3UKE U TEPMOJUHAMUKE



1. Meroabl pacCMOTPEHUSI CUCTEM MHOTHX YacTHIl. MOJIeKyJibl, aTOMBI, Macca
aTOMOB U MOJIEKYJl. ATOMHas enrHHIA Macchl. KonnuecTBo BemiecTa (MOJIb).
Yucio ABoraapo, MOJIsIpHas Macca.

2. TepmonuHaMUYeCKHil METO U3Y4YEHUsI CUCTEM MHOTuX yactuil HyneBoe, nep-
BOE, BTOPOE, TPETHE Hayajaa TEPMOJUHAMUKH.

3. TepmoarHaMHUYECKHE COCTOSIHUS: PABHOBECHOE M HEpaBHOBECHOE. [Ipomecc
PaBHOBECHBIH (00paTUMBbIii), HepaBHOBECHBIN. [{uKmmueckuii.

4. VYpaBHeHHE COCTOSIHUSA. MO/IENb UICATBHOTO Ta3a. Y paBHEHUE COCTOSIHUS U/IE-

anpHOro rasa. M3onpoueccsl. 3akon JlanberoHa. 3-H ABoraapo.

BuyTpeHHss1 sHEprus cUCTeMbI — (PYHKIUSI COCTOSIHUS.

Temnora u padota kak GyHkIus nporecca. [lepBoe Hauano TepMOIUHAMHUKH.

TerioeMKoCTb: MONISIpHAsI, YAelbHas1, OObeMHas. Y paBHeHHe Maiiepa.

®© =N W

[TonuTponuueckuil mporecc. Y paBHeHuene noaurporsl. M3omponeccsl. Aaua-

Ooatuueckuii np. Yp-e [lyaccona.

9. Pabota npu MOMUTPONMUIECKOM H TPU U30IIPOIIECCAX.

10.2HTponus naeaabHOro rasa.

11.uknmuueckue nporneccel. TerutoBas mamuHa. KoaduinmeHT neicTBus Termio-
Boii mamuHbl. KITJ[ naeansHo# TeruioBoit mamunbl. [{ukn KapHo.

12.1I mauano repmonunamuku. @opmynuposka KenbBuHa u hopmyaupoBka
Knaysunyca. IX 5KBUBAJICHTHOCTb.

13. TepmoguHamuyeckas 1IKajia TEMIIEpaTyp.

14.11I-e Hayano TEPMOAUHAMUKH.

15.J1aBneHue MoieKkyn Ha CTEHKY cocyaa. OCHOBHOE ypaBHEHUE KUHETUUECKOM
TEOPHUHU Ia30B.

16.1TonsiTHE TeMnepaTypbl B KHUHETUYECKOU Te€OpUU ra3oB. CpemHsisi SHEPTUsl MO-
nexyi. [loctymarensHble, BpamareabHbIe U KoJebaTenbHbIe CTENEHH CBOOOTBI.

17.bpoyHOBCKOE JIBUKEHHUE.

18.Pactipenenenne MakcBenna. J[Ba moaxoaa K U3y4eHUIO pacnpenenenus Mak-

cBeiuia. [IIOTHOCTh COCTOSIHUM. PaCHpCI[CJICHI/IG Makcsenia 1mo MOOYJIFO CKO-



poctu. Cpenusia apudpmMeruyeckasi, CpefaHssi KBaapaTuyHas 1 Haubosee Bepo-
SATHas1 CKOPOCTH MOJIEKYII.

19.Pacnpenenenne bonpumana. He3aBUCMMOCTD MIIOTHOCTH BEPOSITHOCTH, KOOP-
JIWHAT U cCKopocTen yactuubl. Pactipenenenue boneimana. bapomerpuueckas
dbopmyna. ATmocdepa rIaHerT.

20.Pacnipenenenue sHEPrUuM MO CTEMEHIM cBO0OIbI (Teopema bonbiimMaHa o paB-
HOpacnpeneneHnn ). Yucio creneHeld cBoOoAbl. Beiuncienne cpeiHei Benu-
YHHBI, OTHOCSIIEHCS K OHOM cTereHu cBO0O bl (Teopema bonbiimana).

21.Pacnpenenenue sHEpruu 1Mo crerneHsm cBo0oabl. Teopema bosibiMana o
PaBHOpACIIPEECICHUN.

22.Teopus TEIIOEMKOCTH UAEATBHBIX Ia30B. Pacxok1eHUE TEOPUH C IKCIIEPHU-
MEHTOM.

23.TeroeMKoCTh TBEpABIX TeN. 3akoH [rononra u [Itu. TemneparypHas 3aBucu-
MOCTh TEIJIOEMKOCTH TBEPABIX TeN. Teopus TermoeMKocTu DiHiTeHa. TeM-
nepatypa DiHmTelHa. ['paHuna npuMeHuMocTH Teopur JiHIITeHa. DoHo-
HEl. Mopens [eOas.

24.®u3NYeCcKUi CMBICT SHTPONUHU. JHTpONus K. raza. CTaTUCTUYECKUHN XapakK-
TEp BTOPOr0 U TPETHErO Havajl TepMOAUHAMUKU. OTpULIATENIbHBIE
TEMIIEPATYPHI.

25.Cuitbl MEXMONEKYISIPHOTO B3auMOAeUcTBUS. IOHHAs ¥ KOBaJIEHTHAsI CBA3b.
Cunbl Ban-nep-Baanbca. Oco6eHHOCTH B3aUMOICHCTBUS B TBEP/IbIX Telax,
KUJKOCTSIX U razax.

26.®a30BbIi MEpEX0]] U3 ra3000pa3HOro B KUAKOE cOCTOsiHUE. M30TepMBbI peanb-
Horo ra3a. Kputuueckoe cocrosinue. HacoilieHHbli nap. 3aBUCUMOCTb TUIOT-
HOCTH HACBIIIEHHOTO ITapa oT Temneparypsl. [Ipasuiio peruara. Kpurnueckas
omanectennus. [Byxdaszusie cocrosinus. [loBeaenue nByxda3Hoil cuCTEMbI
py U3MEHEHUHU TemIiepaTypsl (pu V=const). Temnora dazoBoro

npespaienus, ¢as. [Tepexomasl I pona.



27.Ypasuenue Knanetipona-Knaysuyca. ®a3oBast nuarpamma. [IpubdmmkenHoe
pemienne ypaBHenus Kianevipona—Knaysuyca.

28.YpaBHeHnue Ban-nep-Baanbca. OTKIIOHEHHE CBOMCTB ra3oB OT WCATBbHBIX.
Bupunanenoe ypaBHeHue cocTosiHusA. Y paBHeHne BaH-nep-Baanbsca B BupHnaib-
HOW U ctaHmapTHOU (hopmax. U3orepmel ypaBHeHus Ban-nep-Baansca. Mera-
cTabmiIbHbBIE cocTOsIHUS. KpuTnueckue mapaMeTpsl, CpaBHEHHE C IKCIIEPUMEH-
TOM. 3aKOH COOTBETCTBEHHBIX COCTOSIHUN. BHYTpeHHss sHeprus raza Bau-nep-
Baansca.

29.9ddext xoyns—Tomcona. JluddepenunanbpHas u nHTEerpanbHas Gopmsl ¢-
dekra Jxoyns—Tomcona. Dddekrt Jxoyns—Tomcona B raze Ban-nep-
Baanbca. Temneparypa naBepcun. C:xxatue razoB. MeToabl OXJIaKIEHUS: TP O-
THBOTOYHOrO OOMEHA TEIIOM, aauadaTndecKkoro oxaaxacHus. CBolcTBa Be-
mectBa BOTH3M 0K’

30.IToBepxHOCTHOE HaTsKeHNE CBOOOIHAS IOBEPXHOCTHAS dHEPTHsI. MexaHu3M
BO3HUKHOBEHUS TOBEPXHOCTHOIO HATSKEHUS. Y CJIOBUE PABHOBECHS HA TPaHHU-
1€ JBYX JKMJIKOCTEH, Ha TPAHUIIE )KUAKOCTh — TBEpIo€ Teno. [JaBienne noju
VCKPUBIIEHHOMN NTOBEpXHOCTH. Kanuisipuble sBiaeHus. [IoBepXHOCTHO — ak-
THUBHbBIE BEIIECTBA.

31.Mcnapenue u kuneHue KuaKoct. JJuHammuyeckoe paBHoBecue. Cucrema nap—
KUJKOCTh. J[aBieHNEe HACKIIIEHHBIX MApOB BOJMU3U HCKPUBJICHHON MOBEPXHO-
ctu. Kunenue. [leperperas xuakocts. [Ty3pipbkoBas kamepa. [lepeoxnaxaen-
HbIi nap. Kamepa Bunbcona.

32.CtpyKTypa KUAKOCTEH. 3aBUCUMOCThH CBOMCTB KHIKOCTH OT CTPOEHHUSI MOJIe-
Kya. JKuakue KkpucTtamibl U UX BUJIbl. CMEKTUKU, HEMATUKH, XOJIECTEPUKU — UX
CBOWCTBA U IPUMEHEHHUE.

33.Cummertpust TBepAbIX Teld. Ochk cuMMETpUU n-ro nopsiaka. [nockocts cumMmeT-
puH, UEHTP CUMMETPHUH. 3€pKAIIbHO-IIOBOPOTHAS OCh N-ro nopsaka. Touednsie

rpynibl. 3epKajibHbIE U30MEPHI.



34.Kpucrann. pemierku. HeoO0xoauMocTh nepuoandeckoi cTpykrypsl. [Ipumu-
THUBHAs pPEIIeTKa, U HEOJHO3HAYHOCTh BbIOOpa ee Oasuca. TpaHcaaimoHHas
cummetpusl. [IpocTpaHCcTBEHHBIE TPYIIIBI. DJIEMEHTHl CHMMETPUU PEIIETKH.
Kpucrann. kmacesl. Kpucramnorpad. cuctemsr koopauaar. O003HaYEHUS
ATOMHBIX IJIOCKOCTEN, HAIIPABIICHUU.

35.ledeKThl KPUCTATUTMYECKHUX PEIIETOK — TOUCUHBIC e()EKTHI, TUCTOKAIIIH.

36.Mexanudeckue CBOMCTBa TBepABIX Tell. [ledopmaimu, TeH30p AedopManuy,
YIPYTU€ HaNpSKEHUs, BCECTOPOHHEE PACTSKEHHUE WK ckatue. [lnactnueckas
nedopMaliusi, TeKy4ecTb, MOJIEKYJISIPHBI MEXaHU3M MPOYHOCTH.

37.Bunbl npolieccoB nepeHoca. Bpems penakcanuu, TEIIONPOBOIHOCTh, TUDPy-
3Usl, BA3KOCTb.

38.XapaKkTepruCTUKHN MOJIEKYJISIPHOTO JBHKEHUA: ToNepeuHoe ceueHue. Cpeansis
JUTMHA CBOOOAHOTrO podera. YacTora CTOITKHOBEHUHN B MOJIETU TBEPABIX cdep.

39.1Ipomeccol mepeHoca B razax. O01Iee ypaBHEHUE TIEpeHOca. TermTonpoBo/I-
HOCTb, BSI3KOCTbh, camoanddy3us. CB3b MEXIY «K03(PUIIMEHTAMHU TTEPEHO-
cay.

40.Duznyeckue SBICHUS B pa3pekeHHbIX razax. Bakyywm. Temnonepenaya, nud-
¢by3us. TpeHue npu Majabix JaBICHUSIX.

41.5Bnenus nepeHoca B TBepbIX Tenax. duddysus, TernnonpoBoaHOCTb, BHEIII-
HSISI TETUIONIPOBOAHOCT.

42.5IBneHus nepeHoca B )xujakoctsx. Juddysus, TermionpoBogHOCTh, BA3KOCTb.

43.01nu4mre CTaTUCTUYECKOTO0 METOAA OT JUHAMUYECKOTO U TEPMOIUHAMUYECKO-
ro.

44 . MakpOoCKOUYECKOe U MUKPOCKOITMYECKOE COCTOSHUS CUCTeMbl. OmpeieeHne
CHUCTEMBbI, PABHOBECHOE COCTOSIHUE, CTATUCTUYECKUI aHCAMOJIb CUCTEMbI, MUK-
POKaHOHMYECKUH aHCaMOJb. Dproauyeckas runote3a. CpeaHee o aHcamoOIIio.
CpenHee 1o BpEMEHH.

45.BeposATHOCTh MaKpOCOCTOSIHUSA. TepMOAMHAMHUYECKAsE BEPOATHOCTh MAaKpOCO-

CTOsTHHA.



46.Kanonnueckuit ancam6ib. Pacnpenenenue I'n66ca. CkopocTHbIe (MMITYJIbC-
HBI€) ¥ SHEPTeTUIECKHEe MUKPOCOCTOsTHHSL. OmnpeneneHrne KAaHOHUIECKOTO aH-
cam6Oms1. Kanonnueckoe pacnpenenenue (pacnpenenenue ['ndoca).
47.
NPUMEPHBIE TEMbI PEUTUHI OBBIX KOHTPOJIBHBIX PABOT
IO OIITUKE

1. CobomHoe anekTpomMarautHoe nosie. CucreMa ypaBHeHUN MakcBenia st
CBOOOJIHOT'O 3JIEKTPOMArHUTHOTO MOJisl. BBIBOJI ypaBHEHUS TIOCKON AJIEKTPO-
MarHuTHOM BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOJ).

2. UN3nyuyeHue >MeKTpOMArHUTHBIX BOIH (AUMNOIb ['epiia, aTOMHBIN JIMHEHHBIN
ocIILIATOpP). BeIBOM ypaBHEHUS CHEpUIECKOI ITEKTPOMATrHUTHONW BOJTHBI.
BonHoBast 30Ha, Auarpamma uzinydeHusi. CpeiHsisi MOIITHOCTh U3JTy4eHUs (BbI-
BOJ).

3. IlIxana »neKTpoMarHuTHbIX BOJH. CBeT, npupoaa ceera. CBeToBask BOJHA:
YPaBHEHHE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKHU U CBOMCTBA.

4. 3akonsl reomerpuueckor ontuku. [Tpunuun depma. BeiBoa 3aKOHOB reoMeT-
PUYECKON ONTUKU HA OCHOBE 3JIEKTPOMAarHUTHOW TEOPUU CBETA.

5. CooTHOIIEHNE aMIUTATYZ CBETOBBIX BOJH IPHU OTPAKEHHUH U NMPEITOMIICHUN HA
rpaHulie pasaena AByx cpen. @opmyibl Openens (BbIBO, OOLIUNA ciydait).

6. Anamu3 ¢popmyn OpeHens mo aMIiuTyAaM. SIBJICHUE TOTHON MOISPU3ANAN
CBETA IPU OTPaXEHUH, 3aKOH bprocrepa. Mexanu3m nossipusanny CBeTa Ipu
OTPAKECHUU U TPEIIOMIICHHH.

7. CooTHOLIEHNE aMIUTATY/] aJA0IIEH, OTPAXKEHHON U MPETOMIIEHHOM CBETO-
BBIX BOJIH HAa TPAHUIIE pa3zelia IByX Cpeld MPH HOPMAIbHOM M CKOJIB3AIIEM Ma-
JICHUHU CBETA.

8. Koadduiments oTpakeHus 1 NpeaomiieHus cBeTa. ['papuueckoe npeacras-

nenue Gopmyn Openens. Ananuz popmyn Openenst no pazam.



9. IlosmHO€ BHYTpEHHEE OTPpAXKEHUE CBETA. AHAIIN3 MTOBEICHUS OTPAKEHHOU U
MPEJOMJICHHOM CBETOBBIX BOJIH Ha OCHOBE (hopmynt Dpenens. OnTuueckue
BOJTHOBO/IBL.

10. UaTepdepenius cBeTa. Y cI0BUS BO3SHUKHOBEHUS HHTEPPEPEHIIMOHHON Kap-
THUHBI OT ABYX AJIEKTPOMArHUTHBIX BOIH. CTpyKTypa HHTEP(PEpEHIIMOHHOTO
MOJISI OT JIBYX TOUEUYHBIX KOT€PEHTHBIX HCTOYHUKOB.

11.BuguMocTh uHTEpPEPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh UHTEP(PEPEHITNOH-
HOM KapTHUHBI OT PACCTOSIHUS MEK1y UCTOUHUKAMU U MOJIOKEHHUS SKpaHa Ha-
omoaeHus (onwiT FOHra). 3aBUcUMOCTh MHTEPPEPEHIIMOHHON KapTHUHBI OT
MPOTSHKEHHOCTU UCTOYHMKA. [IpocTpaHCTBEHHAs KOTEPEHTHOCTD U €€ XapaKTe-
PHUCTHUKHU.

12.3aBucumMocTh UHTEPPEPEHIIMOHHON KapTUHBI OT CTETIEHH KBa3UMOHOXPOMa-
TUYHOCTH UCTOYHUKA CBETa. BpeMeHHass KOrepEeHTHOCTh U €€ XapaKTEPUCTUKHU.

13.Metonp! ocymiectBienus nHTepdepennuu (aenenne GpoHTa BOJIHBI U IETICHNE
aMILTUTY/AbI BOJIHBI). [10JI0CKI paBHOTO HAKJIOHA U MOJIOCHI PABHOM TOJIIIMHBI.
Kosba HeroToHa.

14. Iudpaxmus ceera. [Tpuniun [oitrenca-Openens (BoiBoa). Meron 3ou Ope-
Hess (BBIBON).

15.3aBucumocTts uncna 30H @peHenst oT pajgnyca OTBEPCTHUS, OT B3aUMHOI'O pac-
MOJIOKEHUS] UICTOYHUKA, Tuadparmsl U skpaHa Habmoaenus. Judpakuns Ope-
HEJIsl Ha KPYIJIOM OTBEPCTHH U AUCKE. 30HHAs IJIACTUHKA.

16. Qudpaxuusa Opayurodepa Ha mienu. BiausiHue mypuHbI e Ha Audpakiiu-
OHHYIO KapTHHY.

17. Teopus qudpakImOHHON PEIIeTKH. AHAIIN3 pacipeIe/ICHIs HHTCHCUBHOCTH B
mudpakuronHoi kapTuHe Opayarodepa or TudpaKIIMOHHON PEIIEeTKH.

18.Pacuer nudpakiimoHHON KapTHUHBI.

19.B3aumopelicTBue cBera ¢ BeniectsoM. HopMainbHas u aHoManbHast IUCIEPCUSL.
DIIeKTpOHHAs TeopHusl Aucnepcuu. KOMIIEKCHOCTh MOKa3aTess MPeIoMIICHUS.

dopmyna 3enpmeriepa (BbIBON).



20. SIBnenue noryonieHus cBeTa BemecTBoM. 3akoH byrepa-JlamGeprta. 3akoH be-
pa. Koadunuent normnomieHus ceera.

21.1IpoxoxaeHue cBeTa 4Yepe3 ONTUYECKU HEOJHOPOAHYIO cpeny. PaccesHue cBe-
Ta. 3akoH Panes (BbiBon). [lonsipu3zaiust pacCesHHOTO CBETA.

22.BpanieHue mioCKOCTH NOJIIPU3ALMHI CBETA ONITUYECKH AKTUBHBIM BELIECTBOM.
3akoH buo (BpamarenbHas aucnepcus). Teopust BpaniaTeabHON AUCIIEPCUU.

23.IIpoxoxkaeHne cBeTa Yepe3 aHU30TPOITHbIE CPEAbL. SIBIIEHHE TBOMHOIO JIyde-
npenomiieHre. OCHOBBI KpUCTAIOONTUKU. CTpyKTypa III0CKOH MOHOXpOMa-
TUYECKOU BOJIHBI B aHU30TPOIHOM Cpeie.

24.Teopus aBoitHOrO Nydenpenomiienus (3akoH Openens, BeiBon). [IpaBuna pac-
yeTa MoJ0KEeHUs U HarlpaBjieHusl (JpOHTA BOJHBI HA OCHOBE NpHUHIMMA [ 10il-
reHca i aHU30TPOIHON CPEibl.

25.WckyccTBeHHast anu3oTponus: nerporpadus, a¢pdext Keppa, adpdexr Korron-
MyroHa.

26.PaBHOBECHOE TEIUIOBOE M3NTydeHne. 3akoH Kupxroda. AGCOTIOTHO YepHOE Te-
710. 3aBUCUMOCTb UCITYCKATEIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOT'0 Teja OT
JTIuHBI BoJIHBL. 3akoH Ctedana-bonbivana. 3akoH cMmenieHuss Buna (dbenome-
HOJIOTMYEeCcKasi TepMOJMHAMUKA TETJIOBOTO U3ITYUEHUS ).

27.PaBHOBecHOE TemioBoe uanyuenue. @opmyina Panes-Jxunca, «ynprpaduorne-
ToBas karactpoday. ®opmyna uznyudenus [Inanka.

28.KBaHTOBBIE CBOMCTBA cBeTa. BHemHMi U BHYTpeHHUI (POTOA(HPEKThI. 3aKOHbI
CroneroBa. HemocTaTku KJ1acCHYeCKOW TEOPUHU U3ITYyUYEHHUs. Y paBHEHUE DWH-

mreitHa s hotoddexra.

MNPUMEPHBINA NEPEYEHb DK3AMEHAIIMOHHBIX BOITPOCOB

1.  KunHemaruueckue XapakTEepUCTUKU MaTepuUanibHOW TOYKU. CKOpPOCTb,

YCKOPCHHUC. HOpMaJ'IBHOC, KaCaTCJIbHOC U IIOJIHOC YCKOPCHHC. CBs3b MCXKOY HUMH

(BBIBOT).



2. KunHemaTudeckue ypaBHEHHUS! paBHOIIEPEMEHHOIO U PABHOMEPHOIO Mpsi-
MOJIMHEWHBIX TBUXKEHUU (BBIBOI).

3. PensatuBucrckue mnpeodOpa3zoBaHusi CKOpocTed (BBIBOJA HAa OCHOBAHUU
npeoOpazoBanus Jlopenia).

4. IIpeoOpazoBanus ['amunes. IlpeoOpazoBanus Jlopenna. Crneactsue u3
npeoOpazoBanuii JIopeHIia: OTHOCUTEITLHOCTh OJJHOBPEMEHHOCTH COOBITHIA (BBIBOJ)

5. [IpeoOpazoBanusa ["anunes. [IpeobpasoBanus Jlopenma. CrnenactBue u3
npeodpazoBanuil JIopeHI1a: OTHOCUTEIBLHOCTD IJIUTEIHHOCTA COOBITUM (BBIBOI).

6. IIpeobpazoBanust 'anunes. Ilpeobpazoanus Jlopenma. CneactBue u3
npeoOpazoBanuit JIopeHa: OTHOCUTEIBLHOCTH pa3MePOB U (OPMBI T€T (BBIBOJ).

7. CBo0OosiHOE U HECBOOOIHOE JBUKEHUE MaTepHaIbHON TOYKU. TpaekTo-
pUs IBHXKEHUS Tela B OJHOPOIHOM CHUIIOBOM IOJIE TSTOTEHUS (BBIBO).

8. JIBI>KEHME Tell MepeMEeHHOM Macchl. YpaBHeHUe Melepckoro (BbIBON).
®opmyna [{noakoBckoro (BbIBOM).

0. Kocmuueckue ckopoctu. Pacuer 1 u 2 ckopocteid. 3 KOCMHUYECKas CKO-
pocTb. TpaekTopun TBUKEHUS T, 00JIaIal0IIUX JAHHBIMUA CKOPOCTSIMHU.

10. PabGora. MomuocTh. DHeprus. Kunernueckas sneprus (BeiBox). I[loren-
uanbHbie cuibl. [loTeHImanbpHas SHEPTUst CUI YIIPYTrOCTH (BBIBO).

11. TlorenumansHbie cwuibl. [loreHnumanpHas sHeprus. CBs3b NMOTEHUHUAb-
HOM CUJIBI C MOTEHIIMATBHOM dHepruei (BoiBoa). ['pagrieHT. 3aKOH COXpaHEHUS dHEP-
TUU B MEXaHHUKE (BBIBOJ).

12. 3akonsl Kemnepa. Pacuer cumbl B3aummoneinctBus mexay ConHUIEM U
MJIAHETON COJIHEUHOU CHUCTEMBI (BBIBOJ). 3AKOH BCEMUPHOT'O TATOTEHUS.

13. Kakue konebaHusi Ha3bIBalOTCsl rapMoHuuyeckumu? Kunemaruueckoe
ypaBHEHHE TapMOHHUYECKUX KoJjieOaHuil. CKOpOCTh. Y CKOPEHUE U CUJIbI IIPU TapMo-
HUYECKUX KonebaHusx. [lonyunts Gopmyy MoHON SHEPTUU TAPMOHUYECKHUX KOJIe-
OaHwMii.

14. Tlom neiicTBMEM KaKuX CHJI COBEpIIAIOTCA 3aTyXxaroniue KojeOaHusi?

HuddepennmanbHoe ypaBHEHHE 3aTyXalIIUX KojebaHuil u ero pemienue. Jlekpe-



MEHT, JiorapumMuueckuil neKpeMeHT U KodpduuueHt 3aryxanus. Mx dusnyeckuii
CMBICJT ¥ €IMHUIIBI U3MEPEHHUS.

15. JlaTb NOHSATHS MOMEHTa CHJIBI U MOMEHTa HMMIYJIbCA MEXAHUYECKOU
CUCTEMBI OTHOCHUTEJIBHO OCH M TOYKHU (Hadasia). BeiBeCTH ypaBHEHHME MOMEHTOB Meé-
XaHUYECKOM CHCTEMbI OTHOCUTENHHO TOUKU. CHopMynupoBaTh U 3amucaTh 3aKOH CO-
XpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMBI OTHOCUTENBHO TOUKHU U OCH.

16. Urto HazwpiBaercs pusmuyeckuM MasTHHUKOM? Matematuueckum? [lomy-
yuTe MepUuobl Ux Kojaedanuil. Yto Takoe npuBeeHHAs AJIMHA (PU3NYECKOIO MASITHU-
ka? B ueM cyThb 0OpaTUMOCTH TOUKHM MIPUBECA U TOYKU KaUaHUs?

17. Tlom neWcTBHEM KaKHX CHUJ MPOMCXOMAST BBIHYXKIEHHBIE KoJieOaHus?
Kakue BbIHYXeHHbIE KOJIEOaHUsI HA3bIBAIOTCS YCTAaHOBUBIIMMUCA? BriBeauTe 3aBu-
CUMOCTbh aMIUIUTYJIbl TAKUX KOJEOaHUN OT BBIHYXKAAIOIIEeH 4yacToThl. YTO Takoe pe-
30HaHCc? [lomyunTe pe30HAHCHYIO 4acTOTy. Bua pe3oHaHCHBIX KPUBBIX JUIS pa3jivy-
HBIX 3HAYCHUN KO3 PUIIMEHTA 3aTyXaHHUA.

18. Kaxkue ocu HaszpiBaroTCs cBoOOAHBIMU? UTO Takoe rupockomn? Kakoii ru-
pockomn HazbiBaeTcs cBoOoaHbIM? [loscHute cyTh rupockomnuueckoro 3ddekra. Ko-
r/1a BO3HUKAET Mpeneccus rupockona? BeiBequte hopmyny i BRIUACIEHUS YTIIO0-
BOM CKOpPOCTU MpEelecCHur OcH THpockomna (1oibl). MeToasl pacCMOTPEHHs] CUCTEM
MHOTMX 4acTUL. MOJIEKyJIbl, aTOMBbI, Macca aTOMOB U MOJIEKYJI. ATOMHas €IMHULIA
Macchl. KonnuecTBo BemectBa (Moib). Hucno ABorazipo, MoJsipHas macca.

19. TepMomuHamMHYeCKH METOJA M3Y4YEHHs CUCTEM MHOrux yactui Hyme-
BO€, MIEPBOE, BTOPOE, TPEThE Hayala TEPMOIMHAMUKHU.

20. TepMoaWHAMHUYECKHE COCTOSIHHS: PABHOBECHOE M HEpaBHOBeCHOE. [Ipo-
11€CC paBHOBECHBIN (0OpaTHUMBIN ), HEpaBHOBECHBIN. [[UKIMYeCKuii.

21. VYpaBHeHue cocTosiHUA. Mojenb uieaqbHOro raza. Y paBHEHUE COCTOSI-
HUA UliealibHOro rasza. M3omnponeccol. 3akoH JlansToHa. 3-H ABOrajipo.

22. BHyTpeHHSs dHEPrUs CUCTEMbI — (YHKIUSI COCTOSIHHUSI.

23. Temnora u pabora kak GyHKMs mnpoiecca. [lepBoe Hayano TepmoanHa-

MHMKH.



24. TemnoeMKoCTb: MOJISIpHAas, yaenbHas, o0beMHas. Y paBHeHue Maiiepa.

25. llonutpornuueckuil npouecc. YpaBHEeHUEHE MoauTponsl. M3omponeccsl.
Anunabaruueckuii np. Yp-e [lyaccona.

26. Paborta npu mOIUTPONUYECKOM U MPU U30MPOLIECCAX.

27. OHTpomnus WIeaJbHOro rasa.

28. Huxmmueckue nporecchl. TeruioBas mammua. Koaddumment neictBus
teruioBor MamuHbl. KIIJ] npeansHoi TerutoBon mamuabl. [{ukim Kapho.

29. II mauano repmoguHamuku. @opmynuposka KenbBuna u popmynupoBka
Kitayzuyca. IX 5KBUBajI€HTHOCTb.

30. TepMomuHamuueckas LIKajaa TEMIIEPATYP.

31. IIl-e Ha4aJI0 TEPMOAVMHAMUKH.

32. JlaBlieHME MOJIEKYJ HA CTEHKY cocyaa. OCHOBHOE ypaBHEHUE KMHETHY €-
CKOM TEOpHUU T'a30B.

33. IlonsTtue TeMmnepatypsl B KUHETHYECKOW Teopuu razoB. CpelHss sHEp-
rusi Mosiekyil. [loctynatenpHbie, BpamareabHble U KOJIeOaTeIbHBIE CTENEHU CBOOO-
TIBI.

34.  BpoyHOBCKOE JIBUKEHUE.

35. Pacnpenenenne MakcBemna. J[Ba moaxoja K U3yYEHHUIO pACIPEACICHUS
Makcsemna. [InorHocTs cocrosnui. Pactipenenenne Makcseiia 1o MOIyIt0 CKOpo-
ctu. Cpennsist apudMeTruecKas, CpeiHssl KBaJpaTuiHasi U HauboJiee BepOosiTHas CKO-
POCTH MOJIEKY!L.

36. Pacnpenenenne bonpnmana. He3aBHCMMOCTB IIIIOTHOCTH BEPOSTHOCTH,
KOOpAMHAT U CKopocTer yactunpl. Pactipenenenue bonbumana. bapomerpuueckas
dbopmymna. ATmocdepa aHer.

37. PacmpexeneHue 3HEpruu Mo cTeneHsM cBoOoabl (Teopema bonbiMana o
paBHOpacnpezenennn). Yucio creneneit cBo060pl. Beruncienue cpenneil BeTMIuHBI,
OTHOCSIIIEHNCS K OIHOM CTeneHu cBoOo kI (Teopema bonmbiimana).

38. Pacmpenenenue »Hepruu mno creneHsm cBodoasl. Teopema bonbimana o

paBHOpACTIPEICICHUH.



39. Teopus TEIIOEMKOCTH HAECAIBHBIX T'a30B. PacXoJIeHHE TEOPUHU C IKC-
MIEPUMEHTOM.

40. TemmoemkocTs TBepAbIX Ten. 3akoH [lromonra u lltu. TemneparypHas
3aBUCUMOCTb TEIIOEMKOCTH TBEPABIX Tell. Teopus TernoeMKkocTu DiHITeHa. TeM-
nepatypa DiHiTeitHa. ['panuna npuMeHuMocTy Teopun DitHITeitHa. oHOHBI. MoO-
nenb JleOas.

41. ®uznyueckuil CMBICH SHTPONUU. DHTponus uA. raza. CTaTUCTHYECKUU
XapakTep BTOPOr0 U TPEThEro Havyasl TEPMOAMHAMHUKH. OTpHULIATEIbHBIE TEMIIEPATY-
PBI.

42. Cunbpl MEXMOJEKYISIPHOrO B3auMoAeHCTBHS. MOHHas M KOBaJEHTHasd
cBsa3b. Cuiibl Ban-nep-Baanbca. OCoOOEHHOCTH B3aUMOJIEUCTBHSL B TBEPJBIX Tejax,
KUJKOCTSX U razax.

43. ®a30BbIi mepexoj U3 razo00pa3zHOro B KHUJAKOE cocTosiHue. M3oTepMbl
peanbHOro raza. Kpurtuueckoe cocrosiuue. HacoleHHbIi nap. 3aBUCUMOCTD TIOTHO-
CTH HACBILIEHHOr0 napa oT temnepaTtypsl. [IpaBuio peryara. Kpuruueckas omasec-
nenmus. JIByxdasusie cocrosinus. [loBenenue nByx@a3zHoi CUCTEMBI IPU U3MEHEHUU
temreparypsl (nmpu V=const). Temmora ¢azoporo npespamienus, ¢as. [lepexonsr |
pona.

44, Vpasuenue Kianeitpona-Knaysuyca. ®aszoBas auarpamma. Ilpubniu-
EHHoe peuieHue ypaBHeHnus Kimanelipona—Knaysuyca.

45. VYpasuenue Ban-aep-Baanbca. OTKIIOHEHHE CBOWMCTB ra3oB OT HJ€AJIb-
HbIX. BupnanbHOE ypaBHEHHE COCTOsIHMSA. Y paBHeHUE BaH-nep-Baanbca B BUpuasb-
HOW W cranmapTHO (opmax. M3orepmbl ypaBHeHus Ban-nep-Baanbca. Meracta-
OwnbHBIE cocTosiHUA. KpuTnueckue mapaMeTpsl, CpaBHEHUE C IKCIIEPUMEHTOM. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUN. BHYTpeHHss1 3Heprus raza Ban-nep-Baanbca.

46. DOddekr Txoyns—Tomcona. JluddepennuanpHas u uaTerpagbHas Gop-
Mbl 3ddekra Jxoyns—Tomcona. Dddexr [xoyns—Tomcona B rasze Ban-nep-

Baannbca. TeMnepaTypa HHBCPCHUU. Cixartue ra3os. MGTO,ZILI OXJIAKACHUS . ITPOTUBO-



TOYHOI'0 OOMEHa TEeIIoM, afuadaTudyeckoro oxjaxaeHus. CBolicTBa BeliecTBa BOIU-
3u 0KO.

47. TloBepxHocTHOe HaTspkeHHE CBOOO/HAs MOBEPXHOCTHAas 3Heprus. Me-
XaHU3M BO3HMKHOBEHUS ITOBEPXHOCTHOIO HATSHKEHHS. Y CJIOBUE PAaBHOBECHS HA Ipa-
HULE JIBYX XUAKOCTEH, HA rpaHULE KUIAKOCTh — TBEpJOE Teno. J(aBieHne mox uc-
KPUBJICHHOW NOBEpXHOCTU. Kanusuisipuble sBiaeHus. [I0BEpXHOCTHO — aKTUBHBIE Be-
1IeCTBa.

48. HcnapeHue u KUneHUe )KUIKOCTH. JlnHaMuyeckoe paBHoBecue. Cucrema
nap—KUAKOCTh. [|aBieHue HACHIIEHHBIX MApOB BOJM3U HUCKPUBIEHHON MOBEPXHO-
ctu. Kunenwme. Ileperperas xuakocts. [ly3sippkoBasi kamepa. IlepeoxnakieHHbIN
nap. Kamepa BunbscoHa.

49. CtpykTypa KUIKOCTEH. 3aBUCUMOCTh CBOMCTB >KUIAKOCTH OT CTPOCHUS
MoJiekyJl. JKujkue Kpuctamuibl M UX BUAbl. CMEKTHKH, HEMAaTUKH, XOJECTEPUKH — UX
CBOIWCTBA Y IPUMEHEHUE.

50. Cummerpus TBepAbiX Tel. OCh CUMMETPUM Nn-ro nopsaka. [lnockocTs
CUMMETPHUH, LEHTP CUMMETPUU. 3€PKAJIBbHO-IIOBOPOTHASL OCh N-TO mopsiaka. Toueu-
HBIE TPYIIIBI. 3€pKaJbHbIE H30MEPHI.

51. Kpucramn. pemerkd. HeoO0XoauMocTh NEPUOAUYECKOW CTPYKTYPHI.
[IpumuTHBHAS penieTka, U HEOJHO3HAYHOCTh BhIOOpa ee Oasuca. TpaHCHALMOHHAs
cummerpusi. [IpocTpaHCTBEHHBIE TpyMNbl. DJIEMEHTh cUMMETpuM pemeTku. Kpu-
ctaiul. kinaccel. Kpucrtamnorpad. cucremsl koopauHaT. O003HaUeHHs] aTOMHBIX TIJI0C-
KOCTEW, HAPaBJICHUN.

52.  JedexTsl KpUCTAINYECKUX PEHIETOK — TOYEYHbIe Je(PEeKThl, AUCIOKA-
105158

53. Mexannueckue CBOMCTBA TBepbIX Tel. [ledopmarim, TeH30p aedopma-
LMY, YIIPYTHUE HAINpPSIKEHUs, BCECTOPOHHEE pacTshkeHue wiM cxkarue. [lnactrueckas
nedopMaiiusi, TEKy4eCcTh, MOJIEKYJISIPHBIM MEXaHWU3M MPOYHOCTH.

54. Bwuasl mpoueccoB mepeHoca. Bpems penakcanuu, TEIIONPOBOAHOCT,

muddy3us, BI3KOCTb.



55,  XapakTEepUCTUKHA MOJIEKYJISIPHOIO JABWKEHHS: IIONEPEUYHOE CEUYCHHE.
Cpenusast nnvHa cBoOOgHOrO mnpoodera. YactoTa CTOIKHOBEHUN B MOJIETH TBEPJIbIX
cdep.

56. Ilpormeccel nepenoca B razax. OOmiee ypaBHeHHE mepeHoca. Teronpo-
BOJHOCTbD, BSI3KOCTh, caMoau(dy3us. CBsa3b MEXIY «k0d(PhuIimenTaMu mepeHoca.

57. @usunueckue [BICHHS B pa3peKeHHbIX razax. Bakyym. Temionepenaua,
mubdysus. TpeHue npu ManbiX JaBICHUSX.

58. SlBnenus nepeHoca B TBepablx Tenax. duddysus, TemmonpoBoaHOCTS,
BHEILHSAS TEIIONPOBOJHOCTb.

59. SlBnenus mepenoca B kuakocTsxX. Juddysus, TennonpoBoaHOCTh, Bs3-
KOCTb.

60. Orminune CTaTUCTUYECKOrO METO/IA OT TMHAMHUYECKOTO U TEPMOJUHAMMHU-
YECKOro.

61. Maxkpockonuueckoe U MUKPOCKOIIMYECKOE COCTOSIHUS cucTeMBbl. Ompe-
JICTICHUE CUCTEMBI, PABHOBECHOE COCTOSHUE, CTAaTUCTUYECKUNA aHCaMOJIb CUCTEMBI,
MUKpPOKaHOHWYECKUI aHcaMmOnb. Dprojaudeckas runore3a. CpegHee mo aHcamoOIIio.
CpenHee 1o BpeMEHH.

62. BeposaTHOCTH MakpoCOCTOSIHUA. TepMoIMHaAMUYECKass BEPOSTHOCTh
MaKpOCOCTOSHHUS.

63. Kanonuueckuit ancam6ab. Pacmpenenenue ['m66ca. CkopocTHbiE (MM-
MYJIbCHBIE) U DHEPTETUYECKUE MUKPOCOCTOSHUS. Omnpeie/ieHue KaHOHUYECKOTO aH-
cam60:1s1. Kanonnueckoe pacnpenaenenue (pacnpenenenue ['ndoca).

64. CBoOonHoe 3nekTpoMarHutHoe mnoise. Cucrema ypaBHeHUl Makcenia
TUIsE CBOOOHOTO 3JIEKTPOMArHUTHOTO TOJsl. BBIBOA ypaBHEHHS TUTOCKOW 3JIEKTPO-
MarHUTHOM BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOI).

65. H3nydeHue 3JIeKTPOMArHUTHBIX BOJIH (quIoyb ['epiia, aTOMHBIN JTUHEH-
HBIM ocuWusiTop). BhIBON ypaBHeHUS chepUdyecKON 3IIEKTPOMArHUTHOM BOJIHBI.

BonnoBas 30Ha, nuarpamma uznydenus. CpeaHsis MOITHOCTD U3TydeHus (BBIBO).



66. Illkana smekTpomMarHUTHBIX BOJIH. CBeT, mpupoja ceera. CBeToBas BOJI-
Ha: YpaBHEHHE CBETOBOM BOJHBI, €€ XapaKTEPUCTUKHU U CBOMCTBA.

67. 3akossl reomerpudeckord onTuku. [IpmHiun Pepma. BeiBoa 3axK0HOB
r€OMETPUYECKON ONTUKHU Ha OCHOBE AJIEKTPOMAarHUTHON TEOPHUU CBETA.

68. COOTHOIIIEHHE AMIUIUTY]l CBETOBBIX BOJIH MPU OTPAKEHUHU U IPEIOMIIe-
HUU Ha TpaHulle pazzaena 1syx cpen. Gopmynsr @penens (BbIBO, OOITHI Ciiydait).

69. Amnamu3 dopmyn OpeHens Mo aMIUIUTyaM. SIBlIeHHUE TOTHOM MONSIPU-
3al[Mu CBETA IMPU OTPAKEHHUH, 3aKOH bprocrepa. MexaHnu3M MOJSIpU3ali CBETA IIPU
OTPaKEHHUH U MPETOMIICHHH.

70. CoOTHOIIIEHUE aMIUIMTY[ Nadarolield, OTPaKE€HHOW W MPEIOMIICHHOU
CBETOBBIX BOJIH Ha IPaHULIE pa3/ena JIByX Cpell PU HOPMAJIbHOM M CKOJB3SIIEM Ia-
JICHUHN CBETA.

71.  Koadduimentsl oTpaxkeHus U npeaomiieHus: ceera. ['paduyeckoe npen-
ctaBierue popmyn Openens. Ananmz popmyn Openens no dazam.

72. TlomHoe BHYTpEHHEE OTPa)KEHHE CBETAa. AHAIU3 MOBEACHUS OTPAXKEHHON
U MIPEJIOMIIEHHOM CBETOBBIX BOJIH Ha ocHOBE ¢opmyn Dpenensa. Onruyeckrue BOIHO-
BOJIBI.

73. HWntepdepeniius cBera. Y CIIOBUs BOZHUKHOBEHUSI MHTEPGEpPEHIIMOHHON
KApTUHBI OT ABYX DJIEKTPOMArHUTHBIX BOJH. CTPpYyKTypa MHTEPPEPEHIIMOHHOTO OIS
OT JIByX TOUYCUHBIX KOI'€PEHTHBIX UCTOYHUKOB.

74. BuaumocTh UHTEPPEPEHIIMOHHON KapTHUHBI. 3aBUCUMOCTh UHTEp(EpeH-
IIMOHHON KapTHUHBI OT PACCTOSHUS MEXAY MCTOYHHKAMHU W TOJIOKEHMS dKpaHa Ha-
omonenus (ompiT FOHra). 3aBUCUMOCTh MHTEPHEPEHLINOHHONW KapTUHBI OT MPOTS-
KEHHOCTH NCTOYHHKA. [[pocTpaHCTBEHHAs KOTEPEHTHOCTD U €€ XapaKTEPHUCTHKHU.

75. 3aBucuMocTb UHTEP(HEPEHIIMOHHON KAPTHUHBI OT CTENEHH KBAa3MMOHO-
XpPOMAaTHYHOCTH UCTOYHHKA CBETA. BpeMeHHast KOrepeHTHOCTh U €€ XapaKTePUCTHUKHU.

76. Metonpl ocyuiecTBiaeHuss uHTepdepeHuu (neneHue (GpoHTa BOJIHBI U
JICJICHUE aMIUTUTY Il BOJIHBI). [10J10CHl paBHOTO HAKJIOHA M MOJOCHl PaBHOM TONIIU-

ubl. Kosabiia HeroToHa.



77.  Hudpaxuus cera. [Tpuniun [oiirenca-dpenens (BbiBoA). Meros 30H
®penenst (BBIBO).

78.  3aBUCHUMOCTH unciia 30H OpeHens oT paanyca OTBEPCTHUSA, OT B3aUMHOTO
PacIoNIOKEeHHSI UCTOYHHKA, MuadparMel 1 dkpaHa HaOmoaeHus. [udpakmus Opene-
JIsl Ha KPYIJIOM OTBEPCTUH U AUCKE. 30HHAS IJIACTUHKA.

79. Judpaknus Ppaynrodepa Ha menud. BrusHue mupuHbl MEId HA JTU-
(bpakIMOHHYIO KapTUHY.

80. Teopus nudpakiMOHHON pelieTku. AHAIU3 pacrpeieseHus UHTEHCUB-
HOCTH B Tu(ppakioHHo kapTuHe @paynrodepa oT 1uPpaKkIIMOHHON PEIIETKH.

81. Pacuer nudppakiiMOHHONW KapTUHBI.

82. BzaummogeiicTBue cBeTa ¢ BemecTBoM. HopmanbHas 1 aHOManbHAs AuC-
nepcusi. DNEeKTPOHHas Teopus aucrnepcuu. KoMIIEeKCHOCTh MoKazarels MperoMIe-
Husi. @opmyia 3enbmeriepa (BbIBOA).

83. SlBrmeHue moOTrIONICHHs CBETa BemecTBOM. 3akoH byrepa-JlamOepra. 3a-
koH bepa. Koaddunment mornomnienus cpera.

84. IIpoxokJeHue cBeTa 4Yepe3 ONTHYECKM HEOAHOPOJHYIO cpeay. Pacces-
Hue cBera. 3akoH Panes (BeiBox). [lomsipusaiiust paccestHHOTO CBETa.

85. Bpaienue miocKoCcTH MOJSPU3ALNU CBETA ONTUYECKH aKTUBHBIM BEIIE-
cTBOM. 3akoH buo (BpamarensHas qucniepcusi). Teopus BpamiaTreabHON TUCIEPCUU.

86. IIpoxoxkaeHue cBeTa 4epe3 aHU3OTPOIHBIE Cpelbl. SIBIIEHHE IBOMHOTO
nyuenpenomieHue. OCHOBbI KpUCTAIIOONTUKUA. CTPYKTypa MIOCKOM MOHOXpOMAaTH-
YECKOM BOJHBI B AHU30TPOIHOM CpeE.

87. Teopus aBoiiHOrO NyuenpenomieHus (3akoH Openensi, BeiBox). [IpaBu-
Jla pacdera IMOJOKEHWS W HampaBlieHus (GpPOHTA BOJHBI HA OCHOBE MpHHIHIA [ 10H-
reHca JUJIsl aHU30TPOIHOM CPEibl.

88. HUckycctBennas anmzotponusi: nerporpadus, sgdext Keppa, sddexr
Korron-MyTtoHa.

89. PaBHOBecHOe TemioBoe u3inydeHue. 3akon Kupxroda. AGcomoTHO uep-

HOE T€J10. 3aBUCUMOCTh I/ICHYCKaTelII)HOﬁ CIocoOHOCTH abCOIOTHO YCPHOro TCja OT



JUMHBL BONTHBL. 3akoH Ctedana-bonbsiiMana. 3akoH cmenienus Buna (peHomeHnono-
rU4ecKasi TepMOJIMHAMUKA TEIIOBOTO U3TyYCHUS).

90. PaBHOBecHOe TemioBoe uziyuenue. @opmyna Panmed-lxxuHca, «ynapTpa-
¢duoneroBas katactpoda». opmyna nm3nyuenus [Lnanka.

91. KsanToBble cBoiicTBa cBeTa. BHemHmii u BHyTpeHHUN (HOTOIPGDEKTHLI.
3akonbl CroneroBa. HemocTaTkyu KiIacCHYECKOW TEOPUU H3IYyUCHHS. Y PaBHEHHE

OtinmTeiHa 11 porodddexra

HpI/IHHI/IH COCTABJICHMS YK3aMEeHAIIMOHHOI0 OMUJIeTa

buner BxiroyaeT Tpu BOMpoOCa, MO OJJHOMY M3 OCHOBHBIX Pa3JieNIOB Mpemnojaa-
BacMO# JUCHMIUIMHBI, UTO MO3BOJSICT MAKCHMMAJbHO IIOJHO OIICHHTH OCTATOYHBIC
3HAHUS CTYAECHTA.

Kpurepun oueHkH K 3K3aMEHY: «OTJIIMYHOY - OTBET HA BCE TPU BOIIPOCA U OJUH
JIOTIOJTHUTEIILHBIM;

«XOpOIIIO» - OTBET Ha JIBa BOMPOCA U OJIMH JOIOJHUTEIIbHBIN;

«KYOOBJICTBOPHUTCIILHO» - OTBCT Ha OJHWH BOIIPOC U OJJUH ,Z[OHOJIHPITGJII)HBIPJI;



