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rojia, mpoTokoi Ne 6.

IIpeacenarens MeTOAMYECKONM KOMUCCUM, K.T.H., 1o1ieHT Heponona E.IO.



1 Ilenw u 3agayu JTUCHHUILINHBI

Henabio u3yyeHusi AucHUILIMHbI «DPu3uKa» sBuseTrcs (popmupoBaHue
MPEICTaBICHUM, TOHITHH, 3HAHUA O PyHJaMEHTAJIbHBIX 3aKOHAX KJIACCHYECKOUN U
COBPEMEHHOW (U3MKM W HABBIKOB MPUMEHEHHS B MPOPECCUOHAIBHOU
JEATEIbHOCTH (PU3MYECKUX METOJ0B U3MEPEHUN U HUCCIEIOBaHUM, HEOOXOIUMBIX
JUTSI U3yYEHUSI CMEKHBIX TUCHUILIUH, JIJIS TPOAOJKEHHS 00pa3oBaHUsl.

3ajavyu IMCUUIJIMHBI:

1.  HM3yueHue OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH,
AIIEKTPOMArHeTU3Ma, ONTUKH,  ATOMHOM ()M3UKH U OCBOCHHE METOJIOB PEILICHUS
3ajiau.

2.  Pa3BuTuHe JIOTHYECKOTO MBIIUICHHUS.

3. OBnazeHne METoIaMu J1a0OPaTOPHBIX UCCIIETOBAHMIA.

4.  BbpaOoTka yMEHHUH U HaBBIKOB IO MPUMEHEHUIO 3aKOHOB (hU3MKH,

HEOOXOJUMBIX Il BBIOPAHHOW CIEIUATBHOCTU U JJIsl IPUMEHEHUS TMOTYYEHHBIX
3HAHUW B MHXEHEPHOU IPAKTHUKE.
S. JleMOoHcTpanys CBSA3U pa3AesioB PU3NKU € MPAKTUYECKUMU 3a]]a4aMH.
6. Pa3BuTHe yMeHUs UCHOJB30BaTh 3aKOHBI (U3UKU [UJIST  pEHICHUS
MPUKJIAJHBIX 337a4 U TPAMOTHO UHTEPIIPETUPOBATH UX PE3YJIbTATHI.

Mecto nucuuninHabl B cTpykType OOII

Juctmmnmaa «®dusmka» OTHOCHTCA K 00S3aTEIbHON YacTH AUCITUILIMH
dbenepaabHOro TroCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTAa  BBICIIETO
oOpa3zoBaHus MO HanpapiaeHUIo0 MoArotoBku 15.03.02 TexHomornueckrue MamiuHbI
u obOopyaoBaHue, Npoduib MOJATOTOBKM: MalIMHbBI W anmaparbl MUIIEBBIX
npou3BoJIcTB. MHAEKC TUCHMIUIMHBI 110 yueOHoMYy 1any: b1.0.07.

HucuumnHa «®u3nka» HU3ydaeTrcs ¢ MEePBOro CeMecTpa MEPBOTO
Kypca Mo3TomMy 0a3upyeTcsi Ha 3HaHUSIX U YMEHUSIX, TOJYYEHHBIX CTyICHTaMU MpU
U3YYCHUU MIKOJIBHOTO Kypca (PU3MKU U, U3YYaeMBIX MapauieIbHO, MUCIUILIAH
«Marematukay - b1.0.06 u «Xumusa» -  bl1. O.08.

Hucuumummaa  «®usnka» sBiaseTcs 0a30BOM IS MOCICAYIOIIETO
m3ydenuss aucrurnH:  «Mexaaukay b1.0.19, «Temnorexnuka» - b1.0.18,
«INeKTpoTexXHUKa U 31eKkTpoHuka» - b1.0.27, «lIpouecchl 1 anmapaThl MUIIEBBIX
MPOU3BOJICTB C OCHOBaMH TuupaBiuku» - b1.0.22. 3HaHusi, yMeHUs U HaABBIKH,
dbopmupyemMble  JaHHOW y4yeOHOW JAWCIUIUIMHOM, SBISAIOTCA Oa3zod s
3 PEKTUBHOTO  TMPOXOXKJIEHUS  TMPOU3BOJACTBEHHOW  MPAKTUKHU, HaMKUCaHUs
KYPCOBBIX MIPOEKTOB U BBIITYCKHOM KBAIM(PUKAITMOHHON PabOTHI.

O6nacts npodeccuoHaIbHON AEATENbHOCTH U cdepbl MpodhecCuoHaANbHON
JEATEeIIBHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOUBIIHE MPOrpaMmy OakajaBpuarta
(masiee - BBIITYCKHUKH ), MOTYT OCYIIECTBIIATh TPOPECCUOHATIBHYIO €SI TEIbHOCTb:



28 IlpousBoAcTBO MammMH U oOopynoBaHus (B cdepax: ONTUMHU3ALUU
CTPYKTYPBI IIPOU3BOJICTBEHHBIX IIPOLIECCOB; pa3paboTKu IIPOEKTOB
IIPOMBILUICHHBIX IPOLECCOB M IMPOU3BOJCTB; JKCIUIyaTalMU TEXHOJOTUYECKUX
KOMIUIEKCOB MEXaHOCOOpPOUHBIX IPOU3BOACTB; pPa3pabOTKU KOHCTPYKTOPCKOMH,
TE€XHOJIOIMYECKOM, TEXHUYECKON TOKYMEHTALMH KOMILIEKCOB MEXaHOCOOPOYHOTO
IIPOU3BOJCTBA U MATMHOCTPOECHUS);

40 CxBO3HbIE BU/bI TPOPECCUOHANBHOMN JEATENBHOCTH B IPOMBIIIJIEHHOCTH
(B cpepax: TEXHOJIOTUYECKOTO OOECIIEUEHHUsI 3arOTOBUTEIHHOTO MPOU3BOICTBA HA
MalIMHOCTPOUTEIBHBIX MPEANPUATHSX; TEXHOJOTUYECKON MOJATOTOBKH
IIPOU3BOJICTBA neTaneu MaIIMHOCTPOEHUS; IPOEKTHUPOBAHUS
MalIMHOCTPOUTENBHBIX MPOU3BOJCTB, HUX OCHOBHOTO M BCIOMOraTeIbHOrO
00Opy/IOBaHUSl, WHCTPYMEHTAJIbHON TEXHHMKH, TEXHOJOTMYECKON OCHACTKH;
MPOEKTUPOBAHUSI TPAHCHOPTHBIX CHCTEM MAIIMHOCTPOMUTENBHBIX IMPOU3BOACTB;
pa3paboTKM HOPMATUBHO-TEXHUYECKOW M IJIAHOBOM JOKYMEHTAllUU, CUCTEMbI
CTaHJApPTHU3AIMU U cepTUPUKALNU; pa3paOOTKU CPEICTB U METOJIOB UCIIBITAHUN U
KOHTPOJISI KaueCTBa MAIIMHOCTPOUTEILHOU MPOTYKIIH).

22 llumeBas NPOMBIIIJIEHHOCTb, BKJIIOYas IPOU3BOJACTBO HANMUTKOB M
Tabaka (B cdepe TEXHOJOTui KOMIUIEKCHON MepepadOTKU MSCHOTO U MOJIOYHOTO
CBIPBS).

BbINyCKHUKHM MOTYT OCYIIECTBISATH MPO(ECCHOHANBHYIO IESATENbHOCTh B
Ipyrux oOnacTsax MNpOoPECCHOHATIBHOM  JIeATeNbHOCTH U (Win)  cdepax
pO(ECCUOHANBHON JIEATEIbHOCTH TMPU YCJIOBHM COOTBETCTBUSL YPOBHS HX
oOpa3oBaHHs U TIOJYYECHHBIX KOMIIETEHIMH TpeOOBaHUSM K KBaIU(UKALMH
paboTHUKA.

OOBexThl TPO(PEecCHOHANBHON JeATEeNbHOCTH (WM OO0JacTH 3HAHMS):
MaluHbl ¥ 00OPYJOBaHME PA3IMYHBIX KOMIUIEKCOB M MAIIMHOCTPOUTEIbHBIX
IPOU3BOJCTB, TEXHOJOTMYECKOEe OO0OpYyIOBaHME; BAaKyyMHbIE M KOMIIPECCOPHBIE
MalIuHbl, THAPABINYECKUE MAIIMHBI, THAPOIPUBOABI U TUAPOITHEBMOABTOMATHKA,
TEXHOJIOTUYECKAasi OCHACTKA W CPEACTBA MEXaHU3allMM M  aBTOMaTU3alud
TEXHOJIOTHYECKHUX IIPOLIECCOB MalIMHOCTPOECHHUS; IIPOU3BOICTBEHHBIE
TEXHOJOTMUECKHUE MPOIIECChl, UX pa3paboTKa MU OCBOCHHE HOBBIX TEXHOJIOTMA;
cpeactBa  MH(GOPMAIMOHHOTO,  METPOJIOTMYECKOT0, JAMAarHOCTUYECKOTrOo U
YIPaBICHYECKOTO O00ECIeUeHUs] TEXHOJIOTUYECKUX CHCTEM [UIsl JIOCTHKEHUS
KAuecTBa BBIMYCKAEMbIX M3EJIHIA; HOPMATUBHO-TEXHUYECKAsl JIOKYMEHTalus,
CUCTEMBI CTaHJAPTU3ALMU U CepTU(PHUKAUU, METOAbl U CPEACTBA MCIBITAHUN U
KOHTPOJISI KaueCTBa U3 MAIIMHOCTPOEHUS.

Tunel 3a1a4 MpoPeCCUOHAIBHON AESITEIbHOCTH:

— IPOU3BO/ICTBEHHO-TEXHOJIOTUYECKHUIA;

— IIPOEKTHO-KOHCTPYKTOPCKU;

— HAY4YHO-HUCCJIEA0BATEIIbCKHUM.

3. Komnerenuuu oOyuaiomnierocsi, (popmMupyembie B pe3yJibTaTe OCBOEHHS
AUCHUNTIHUHBI



Koa n HamMeHOBaHHEe KOMIIETEHIIMH

Kox u HaummMeHoBaHme HHIMKaATOpa
JOCTHKCHHUA KOMIICTCHIITMH

OIIK-1

Crniocoben NPUMEHATH
€CTeCTBEHHOHAYYHBIC u
OOILCHHKCHEPHBIC ~ 3HAHUS, METOJIbI
MaTeMaTu4ecKoro aHaJM3a u

MOJICIUPOBaHUsl B TpodecCHOHaTBHOM
JEeSATETbHOCTH

NJI-1 onk.1 3HaCT OCHOBHBIC OHITHS U

OCHOBHBIE 3aKOHBI (PU3HUKHU.

NJI-2 onx.1 YMeeT UCIob30BaTh
CTaTUCTUYECKUU anmapar u
TEXHUYECKHE CPEeACTBA I 00pabOTKH
AKCIEPUMEHTAJIbHBIX JAHHBIX, 3aKOHBI
(bU3UKY 7151 peryIMpOBaHHUS,
YIIpaBJICHUS U COBEPIIICHCTBOBAHUS
TEXHOJIOTMYECKHUX MTPOIIECCOB
MIPUMEHUTEIIBHO K BRIOpaHHON
CIEIUATBHOCTH, TPAMOTHO
HHTEPIPETUPOBATH MOTYUECHHBIE
pEe3yIabTATHI
NJI1-3 onk.1 BrageeT crmiocoOHOCTRIO
MIPOBOJINTH aHAHN3 PE3YIbTATOB
00pabOTKU CTATUCTUYECKUX JAHHBIX U
dbopMyIMpOBaThH Ha €r0 OCHOBE
MPAKTUYECKH 3HAYNMBIC BBIBOIbI
NJI-4 onk.1 Bnageer naBeikaMu
TIJIAHUPOBAHHUS CaMOCTOSTEILHOMN
paboThI M METOIaMH JTaOOPATOPHBIX
HCCJICAOBAHUM, METOIaMU 0000IICHUS
PEe3yIABTATOB MPHU MPOBEICHUH
TEOPETUUCCKUX U IKCTIEPUMEHTATbHBIX
HWCCIEeN0BAaHUN

4, CTpyKTypa U cojep:KaHue TUCUUIIIHHBI

OOt 00bEM TUCIUTUIMHEI COCTABIIACT / 3a4ETHBIX SIMHHUIL, 252 Jaca.
Pacrnipenienenue o cemectpam 00y4eHHUS:

— 1 cemecTp — 2 3a4ETHBIX €AMHHUIIBI, 729aCOB;

— 2 ceMecTp — 2 3aUeTHBIX €IMHUIIBI, 72 YacoB.

— 3 cemecTp — 3 3a4eTHBIX eauHuIIbI, 108 yacos.




4.1.

CTpyKTypa AU CHUNLTHHBI

Bup Ounas ¢opma, cemecTp 3aounas popma, cemecTp
yueOHoIi padoTsl | Bcero 1 2 3 2 3
AyauTopHbBIE 183 68 64 51 14 18
3aHsATUA (BCETO)
B Tom uucie
Jlexruu (JI) 83 34 32 17 8 8
[IpakTrueckue 50 17 16 17
3ansTus (113)
JlaGopatopHbie 50 17 16 17 6 10
pabotsl (JIP)
CamocrosrenbHas 60 4 8 48 90 117
paboTa (Bcero)
KonTposb 9 9 4 9
Bup 3ader, |3a4yeT | 3a4eT | IK3aMeH 3auer, DK3aMeH,
MIPOMEKYTOUHOH | IK3aMEH KOHTPOJIbHAS | KOHTPOJIbHAS
aTTeCTalluu paboTta pabota
Oo6mas
TPYJIOEMKOCTh
JTACIUTLIIAHBI 252 72 72 108 108 144
4achl 7 2 2 3 3 4
3a4ETHBIC
¢ TMHUITBI

4.2. Copaep:kaHue pa3iesioB IUCHUILTHHBI

1 cemecTp

Pazoen 1. Duzndeckue OCHOBBI MEXAHUKH

[Ipeamer pusuku. Metoasl HU3NIECKOTO HCCIEIOBAHUSA: OMBIT, THIIOTE3A,
HKCIIEPUMEHT, Teopus. MaremaTuka u Qusuka. J[MamekTuueckuit MaTepuainu3mM u
busuka. Baxneitmme 3Tansl uctopuu Guzuku. Poins Gusuku B pa3BUTHN TEXHUKH
U BIIMSHHUE TEXHUKHU Ha pa3BUTHE (u3uKu. DU3KKa Kak KyJIbTypa MOJICTUPOBAHUS.
KommbroTepsl B coBpeMeHHO# (usuke. Poib (GU3MKKU B CTAHOBIEHWN HH)KEHEpA.
OO6mast cTpykTypa u 3amauu Kypca Qpusuku. PasmepHOCTh PU3NYECKUX BEIMYUH.
Cuctemsl equHull. OCHOBHBIE €IMHUIILI pu3ndeckux BesnuuH B CU.

MexaHuka, €€ pas3fenbl, OCHOBHBIC OJTambl pa3BUTHA. MeEXaHUYECKOe
JBIKCHHUE Kak mpocTteiinas popma npuxeHus Matepuu. Kinaccuueckas MexaHuka,
rpaHullbl €€ MPUMEHUMOCTH;, CUCTEMbl OTCU€Ta, MaTE€pUalIbHAsA TOYKA, CHUCTEMa
MaTepUaJIbHBIX TOUEK, aOCOJIFOTHO TBEPAOE TEJO, CIUIOIIHAS Cpea.

KunemaTtuka MaTepuaqbHOM  TOUKH. Kunematuka, e€ 3amauu.
[Tepemernienne, CKOpoCTh, YyCKopeHue. CBsI3b MEXAY KOOPJAWHATAMHU U BPEMEHEM
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IIPY PAaBHOMEPHOM M HEPABHOMEPHOM JIBMKCHUU. KPUBOJIMHEWHOE IBHUKEHHUE.
CKOpOCTh M YCKOPEHHE NIPU KPUBOJIMHEWHOM JIBUOKEHUU.

JIlnHamuka marepuaiibHOM TOYKHW. JInHamuka, €€ 3amauu. [lepBeiii 3aKoH
HproToHa, mMHEpuumanpHble cUCTeMbl OTcu€Ta. BTopoil 3akoH Hprorona. Cuia.
Macca kak Mepa HHEPHUOHHBIX M TPABUTALMOHHBIX CBOWCTB MAaTEpHH.
3aBUCUMOCTh Macchl OT ckopocTH. Wmmynbsc. Tpernii 3akoH HproToHa. 3akoH
COXpaHEHMs uMIlyibca. PeaktuBHoe aBuxkenue. LleHTp nHepuum.

dyHaamMeHTalbHbIC B3auMoiecTBUA. Cuia TSKECTH, CUIIa TPEHUS, YIIPYTUe
CHJIbI; CHJIBI MHEPIIUU; CUJIbL, IEUCTBYIOIIME MPH KPUBOJIMHEWHOM JIBUYKECHUH.

Pabota ® MomHOCTh. OHeprusd Kak oOmas KOJWYECTBEHHAs Mepa
pasnuYHBIX (OpM JBIKCHHUS MaTEpUH W BHUIOB B3aUMOJCUCTBUS. DHEPTHUS
MexaHnueckoil cucrtembl. Kunernueckas »sHeprus. CuiioBoe mnosie. Cuiisl
KOHCEpPBATUBHBIE M HEKOHCEpBaTHBHbIC. [loTeHIManbHas sHeprusa. PaBHOBecue
MEXaHU4eCcKOi cucteMbl. ['paduieckoe npeacTaBiIeHUE SHEPTUH, TOTCHIIMAIbHbBIC
KpuBble. CBsA3b MEXAY MOTEHUHAIBHOW SHEPrUed M CHIION. 3aKOH COXpPAHEHUs
sHeprud B MexaHuke. OOmedu3nyeckuii 3aKOH COXPAaHEHHs] M MPEBpAILCHUS
PHEPrUM Kak OJIHa U3 (OPM BBIPAKECHHUS] HEYHUUYTOKAEMOCTH JBUKCHUS,
BO3MOKHOCTH TIEPEX0J0B OJHUX (popM nBuKeHUs B apyrue. CTOJIKHOBEHUE Tell.
[IpumeHeHne 3aKOHOB COXPAHEHMS DHEPrMU U HMIIyJIbCa K YOPYIOMY H
HEYIIPYromMy yJaapy.

Mexannka TBepporo tena. llomsatme TBEpmoro Tema.  YTIIOBBIE
MIEPEMENICHNUE, CKOPOCTh U YCKOPEHHE, CBSI3b YTJIOBBIX BEJIMYHMH C JIMHEHHBIMM.
MOMEHT cuibl, MOMEHT HWHEPIMU. YPABHCHUE JIMHAMHUKHA BpaIllaTEIbHOIO
JIBWXEHHS. MOMEHTBI MHEPIIMU HEKOTOpBIX Ten. Ilapa cun. MoMeHT mMmmyJibca.
3aKOH COXpaHEHHUs] MOMEHTa uMITyjbca. OpHeHTalMsd KOCMHYECKUX KopaOieH.
PabGora npu BpamarenbHOM ABMKEeHUHM. KHHETHYEeCKass sHEpPrusi BpalllaroIlerocs
TBEPIOrO TeJIa.

Konebanust u Bomubl. OOmme cBeAcHUs O KoyieObaHusax. ['apMoHHMUYecKHe
KoJieOaHusl, KWHEMAaTUKa U JUHAMUKa KoJiebaTenpbHOro NBIMKeHHs. KBazuynpyras
cwia. MaremaTuueckuii W (GU3HYECKUN MASTHUKA. OHEPrUus W HUMITYJIbC
ociuusitopa. CrnoskeHue KoJeOaHHi, MPOUCXOMSIIUX BIOJIb OJIHON MPAMOH, H
B3aMMHO  MEPHEHAUKYJSIPHBIX  KOJIeOaHUM. 3aryxatonue — KoyieOaHus,
jJorapuMUYECKU JEKPEMEHT 3aTyxaHus. ABTOKojeOanus. BwiHyXaeHHBIC
KoJeOaHMsI, Pe30HAHC, €ro 3HauyeHue B TeXHUKe. PacmpocrpaHeHue kosieOaHuil B
yhnpyroi cpene. BonHoBas moBEpXHOCTh U BOJIHOBOM (PpOHT, MpUHLMII [ toireHca.
YpaBHEHHE BOJIHEI.

DJIEMEHTBl TEOPUM OTHOCUTEIBHOCTU. OCHOBAaHUA, MPEANOCHUIKA TEOPHUHU
OTHOCUTENIbHOCTHU. [IpuHumMn oTHOcuTenbHOCTH ['anmuies. HHBapuaHTHOCTH
YpaBHEHUH KJIACCUYECKOM MEXaHUKHU OTHOCHUTENBbHO MpeoOpazoBanuii [ ammies.
KpuTrka HBIOTOHOBCKMX TOHSTHH aOCOJIOTHOTO JBWKEHHS, MPOCTPAHCTBA U
Bpemenu. [loctymarer Ditnmreitna. [IpeobpazoBanus Jlopeniia. OTHOCUTENTEHOCTh
OJTHOBPEMEHHOCTH. [[MUTENbHOCTh COOBITUI U JJIMHA TEN B PA3JIMYHBIX CHCTEMax
oTcu€ra. 3aMeIJIEHHEe BPEMEHUM M COKpAllleHWE JIMHBI — peajbHble, HO
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OTHOCUTEJIbHBIE 3¢ deKThI; KpUTHKA UJEATUCTHYECKHUX TPaKTOBOK
penstuBUcTCKUX 3PdekToB. ClokeHne CKOpOCTed B TEOPUM OTHOCHUTEIBLHOCTH.
CBs13b MEXKly TPOCTPAHCTBOM U BPEMEHEM B TEOPUHM OTHOCHUTEIIBHOCTH, HHTEPBAJ.
[IpocTpaHcTBO M BpeMs Kak enrHasi opMa CyIiecTBOBaHUS MaTEPHH.

CroxeHne CKOpoCT€d B TEOPUU OTHOCHUTENBHOCTH. CBSI3b MEXKIY
MPOCTPAHCTBOM U BPEMEHEM B TEOPUM OTHOCUTEIBHOCTH, HWHTEPBAJL
[IpocTpaHcTBO M BpeMs Kak einHas popMa CylecTBOBAHUS MaTEPHH.

PenstuBucTCKass JauHaAMUKa. 3aKOH B3aUMOCBA3M MacChl M JHEPrUMU.
DHeprus Mnokosl.

Pazoen 2. Monekynapnaa (puzuka u mepmoouHamuKa

JluHaMu4ueckue M CTaTUCTUYECKHE  3aKOHOMEPHOCTH B (PHU3HKE.
CratucTryeckuii U TEpMOIUHAMHYECKUI METOIBI.

Nneanbuplii ra3. DMIUPUYECKUE 3aKOHBI HJICATIBHOTO Ta3a, ypaBHEHUE
COCTOSIHMA,  mpeaenbl  npuMeHumoctd.  CBs3p  MEXIAy  MHKpPO- U
MaKpOCKONMYECKUMU NTapaMeTpaMH rasa.

OcHoBbl MOJEKyJIsipHOU (u3uku. (OCHOBHOE ypaBHEHUE KUHETHUECKOH
TEOpUM Ta30B (MJIs1 JABJICHMS, JUIsl Temreparypbl). CpenHss SHEpTrus MOJEKYIL.
MoJIeKyIIpHO-KMHETHYECKOE  TOJIKOBAaHUE  TeMIlepaTypbl. HenocTwxumocTb
aOCOJIOTHOTO HYJSI M HEYHHYTOXKAeMOCTh JBIKEHHS. DIyKTyaluu JaBiICHUS,
gucia Mojekysln. CKOpoCTH MOJEKYJ raza. 3akOH pacHpeleleHUs MOJIEKYJ IO
CKOpocTAM MakcBesuia, ero 3KkCepuMeHTalIbHas MpoBepka. ['a3 B mose TsroreHus,
Oapometpuueckas ¢Gopmymna. Atmocdepa IUIaHET. 3aKOH paclpeieicHus
bonprimana, ero yHuBepCaJIbHBIA XapaKTeD.

Yopyroe W Heynpyroe CTOJKHOBEHHE YAacTHUIl (MOJEKYJ), 3HA4YE€HHE
M3YUYEHUs] CTOJNKHOBEHHH B ¢uszuke. DPdextuBHOoe cedyeHue. CpeaHee YuUCIO
CTOJIKHOBEHH B €IMHMILy BPEMEHUM U CpeOHsAd JJIMHAa CBOOOJHOro mnpobera
Mosiekyn. Bakyym. fIBneHus mepeHoca B razax: AU(Qy3us, TEMIONPOBOJHOCTD,
BHyTpeHHee TpeHue. OOIIHOCTh MOJEKYISIPHO-KMHETUYECKOTO MEXaHU3Ma
SIBJIEHUH MepeHoca, KO3 PUIUEHTHI IEPEH0Ca, 3aBUCUMOCTh UX OT TEMIEPATYypHI.

OcHoBbl TepMOAMHAMUKHU. TepMoIMHAMUKa KakK TeOpeThyYecKass OCHOBA
TEIJIOTEXHUKHU. TepMoJMHaMHUYecKass CHCTEMA, PABHOBECHOE W HEPABHOBECHOE
COCTOSIHUSI. BHyTpeHHsii dSHeprusi CcuUCTeMbl Kak (QYHKUUS  COCTOSIHUSA.
DKBUBAJIEHTHOCTH TEIJIOTHI U paboThl. [lepBoe Hauano TepmoaguHaMuku. CTeneHu
cBOOOIbI MOJIEKYJ. BHYTpeHHss sHeprus uaeaibHoro rasa. Pabora, coBepiiaemas
ra3om npu u3MeHeHuu o0béMa. Kiaccuueckas Teopusi TEIIOEMKOCTH HI€ATIbHOTO
ra3a, kBaHToBble 3¢ (dexTrl. M3omporeccsl ¢ razamu. AauadaTuuecKkuil mpouecc.
OOpatumble W HeoOpaTUMble Tpolecchl. TepMoaMHAMHUYECKass BEPOATHOCTH
COCTOSIHUA CHCTeMbl. OHTponusi. Bropoe Hauano TepMOAMHAMUKA M €ro
CTaTUCTUYECKUN CMbICI. M3MEHEeHHWe DSHTPONHMHU CHUCTEMBI TMPU Pa3TUUYHBIX
npoueccax. Kpyroseie npoueccel, KIIJ[ TtemoBoit mammnsbl. [lyTh noBbieHus
KIIJ rtenmoBbix MammH. ['paHulbl TPUMEHMMOCTH  BTOPOTO  Hadayia
TEPMOJIMHAMUKH U «TEOPHS» TEIUIOBOM cmeptu Bceenennon. HeyHnutoxaeMocThb



JBW)KEHUS M KPUTHKA «TEOpUM» TEIUIOBOM CMEpTH. TpeTbe Hayaio
TEPMOJUHAMUKH.

PeanbHble Ta3b1, KUAKOCTH U TBEpJbIE Tena. OTKIOHEHUE CBOMCTB ra3oB OT
UJCaTbHOCTU. MEXMOJIEKYJIIPHBIE B3aWMOJICUCTBUS, SHEPIUsl B3aUMOJICUCTBUSA
MOJIeKyJl. YpaBHeHue Ban-nep-Baanbca u ero anamus. M3orepmbr Ban-gep-
Baanbca, KpUTHYECKOE COCTOSHHE BEIIECTBA. BHYTPEHHSSI DHEPTHs PEaJIbHOIO
raza. Cxuxenue rasos. Kpucramimdeckue u amopdHble Tena, UX OTIM4Yue. TUIbl
KPUCTAUINYECKUX PEIIETOK. TeIioBoe MABWKEHHE B pEANBHBIX KpHUCTaIax.
JledexkTsl B KpucTawiax. TemioBoe paciiMpeHre TBEPABIX Tel. TemIioeMKOCTbh
TBepAbIX Ted, 3akoH Jlronmonra u Iltu. Ilonstue o ¢oHoHax. TemmoeMKkocTh
KPHUCTaJUIOB MPU HU3KHUX W BBICOKHX TemIeparypax. [lmaBneHue TBepabIx Tel.
MexaHn4yeckue CBOWMCTBAa TBEPABIX TeJ, YIPyTHe W IUTacTUYecKue aedopmamuu,
3akoH ['yka. [Ipounocts TBepabix Ten, ombIT Modde.XapakrepucTuka >XKuIKOTO
COCTOSIHUSA, CTPYKTypa KHUIKOCTH, OMIKHUNA TOpANOK. TersioBoe IBUKEHUE B
xuakoctu. udbdysus B xuakoctu. BsizkocTh kuakoctd, 3akoH Crokca.
CrexnoBaHue W KpuUCTauM3anus KuAkocTH. [lomumepsl. XKujakue KpuCTaUibL.
IToBepxHOCTHOE HaTsKEHUE. HaydHOe U MpakTUYeCKOe 3HAYEHUE TTOBEPXHOCTHBIX
ABJICHUM, UX YHHUBEPCAIBHOCTb. JlaBiieHME MO MCKPUBIEHHOU IOBEPXHOCTBHIO
KUJIKOCTHU. SIBJIeHME KalmWJUIAPHOCTHU. icnapeHne U KUIIEHHUE )KUIKOCTEN.

2 cemecTp

Pazoen 3. Inekmpuuecmeo u mazHemusm

[Ipupona snekTpoMarHeTns3mMa, YHUBEPCAIBHOCTD JJIEKTPUYECKUX CHIL. J[Ba
BUJIA  DJIEKTPUYECKOrO  3apsaa. OJEKTpu3auus TpeHueM. JMCKpeTHOCTh
AIEKTPUYECKOTO 3apsA/ia, dJEMEHTApHbIE YacThlbl. «HencuepnaeMocTh 3JIEKTpOHA
Y BEJIMYMHA HAMMEHBIIETO 3aps/ia B CBETE «KBAPKOBOW TUIOTE3bD». CTpyKTypa
«QJIEMEHTAPHBIX» YACTULI, BOJHOBBIE CBOMCTBA MUKPOYACTHUL. 3aKOH COXPAaHECHMS
JIEKTPUUECKOTO 3apsfa. YdeHue 00 JJIEKTPOMArHeTU3Me KaK TeOopeTHYecKas
OCHOBA JJICKTPOTEXHUKH.

DJneKkTpocTaThka. B3auMoaeicTBHE 3IEKTPUYECKUX 3aps/ioOB B BaKyyMe.
3akon Kynona. Cucrembl enuHul. biauskoaeicTBue. DIEKTPUUECKOE TOJIE Kak
caMoCTOATeNbHAs OObEeKTUBHAA (pu3myeckas peanbHOCTh. Hanpssk€HHOCTH TOJIS.
ITorok Bektopa Hampsbk€HHOcTH. Teopema laycca um €€ mnpuwiokeHus K
BBIYHCIICHUIO HANPsDKEHHOCTH Tioiei. PaboTa B anexTpudeckom mnose. [loTenmuann.
[loTeHUIMam TOYEYHOTO 3apsiia M CHUCTEMBI 3apsAI0B. OKBUIOTEHUMAJIBHBIC
MOBEPXHOCTU. CBSA3b MEXIYy HAMNPSHKEHHOCTHIO W MOTEHUUAIOM. l{upkyisius
BEKTOpPA HAIPSHKEHHOCTH, TOTEHIMAIIBHBIN XapaKTep AIEKTPOCTATUYECKOTO MOJIS.

[IpoBOOHMKM B DJJIEKTPUYECKOM IIOJE. IIEKTPOEMKOCTh IPOBOIHHUKOB.
KonaencaTopbl, crocoObl WX COEAUMHEHUS. DHEPrus 3apsHKEHHOTO MPOBOJAHMKA,
CHUCTEMBI HEMOJBMKHBIX TOUCUHBIX 3aps0B. JDHEprusi KoHaeHcaropa. [InoTHocTh
DHEPTUHU IIEKTPOCTATHYECKOTO TTOJIS.

Juanektpuku. Jlunons B JJEKTPUYECKOM MoJie. Buael mnosspusanuu
JIUBJIEKTPUKOB (JIEKTPOHHASI, HIOHHOTO CMEUIEHUs, qurionbHas). [lonsipuzyeMoctsb
aTOMOB M MOJIEKYJ. AHHU30TPOMNUS MOJSPU3YEMOCTU. IJIEKTPUUECKOE IOJIE B
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OVNEKTpUKe.  Jludnexkrpuueckas  NPOHHULIAEMOCTb, €€  3aBUCUMOCTH  OT
TEMIEPATYPbI. DJIEKTPOCTATUYECKAST NHTYKIIHUSI.

[TocTOSIHHBINA D3IEKTPUYECKUH TOK. IIpOBOJHUKM U H30JATOPBL. Y CIOBUSA
CYILIECTBOBAHMS TOKA. DJIEKTPUUECKUN TOK, €r0 XapaKTepUCTUKU. 3akoH Oma st
yuactka nenu. duddepennuansias popma 3akona Oma. Croponnue cuibl. IC
raJlbBAHUYECKOTO 3JeMEeHTa. 3akoH Oma g y4acTKa LENH C TaIbBAHUYECKUM
anemeHToM. Pa3BetBiénnble nenu, npaBuia Kupxroda. Pabora u MOIIHOCTH TOKA.
3akon J[xoyns-Jlenmna B nuddepennmanpHoi Gopme.

MarautHoe mnose.  IIpupoma MarmuTHOTO mNOJISI. BEKkTOp MarHUTHOU
UHIYyKIUU. MarautHeiii noTok. 3akoH buo-Caapa-Jlannaca u npumepsl pacuéra
MarHUTHOrO TMOJS TOKa (MarHUTHOE IIOJIE MPSAMOTO TOKAa, KPYrOBOIO TOKA).
MarnutHoe moje JBrkyierocsi 3apsiga. Cuia Awmnepa. B3aumoneiicTBue
napajyielbHbIX TOKOB. (CucteMa eauHul. MarHeTusM Kak peITUBUCTCKUN
abdext. Lupkynsiiuss BEKTOpa MarHUTHOW WHAYKIHMH, HE TMOTCHIMAIbHBIN
XapaKTep MarHUTHOIO MOJIs, COMIOCTABIIEHUE AJIEKTPOCTATUYECKOI0 U MArHUTHOIO
noneil. Conenona. KoHTyp ¢ TOKOM B MarHUTHOM IIOJI€, MAarHUTHBIA MOMEHT.
DHeprusi BUTKa ¢ TOKOM BO BHEIIHEM MarHUTHOM moJjie. PaboTa mo nepeMenieHuto
MpPOBOJAHUKA C TOKOM B MarHuTHOoM  mnoje. Cwuna Jlopenna. JIBuxeHue
3apSDKEHHBIX YacTHI B DSJEKTPUYECKOM M MarHuTHoOM moisix. OmnpeneneHue
YACIBHOTO 3apsja 3JIEKTPOHA M HOHOB. Macc-CIeKTpOMETpUs. Y CKOPUTENH
3apsOKeHHBIX vacTull. OmnucaHWe MarHMTHOTO TOJIsl B MAarHeTukax.  Bekrtop
HAMarHu4eHusi. MarHutHas BOCIPUUMYMBOCT W MArHUTHAs MPOHUIIAEMOCTD.
Hanpsm€HHOCTh MAarHUTHOTO MOJIA. MarHUTHBIE CBOMCTBA 3JIEKTPOHA, aTOMOB U
MOJIEKYJI; OpOUTaNbHbIE U CIMHOBBbIE MOMEHTHI. KBaHTOBaHME MEXaHUYECKOTO U
MAarHUTHOIO MOMEHTOB aToMoB, onbIT Illtepna u ['epnaxa. Jlmamarnetusm.
[TapamarnetnzM. MarauTHelil pe3oHaHc. DeppomMarHeTusm, JOMEHHas CTPYKTypa
dbeppoMarHeTHKOB U COHMHOBas Tpupoaa ¢eppoMarHeTu3Ma, THUCTEPE3NC.
@eppurtsl. [lonyueHre MarHUTHBIX ojeid. CBEpXCUIIbHBIE MOJIA.

DJIEKTPUYECKHE TOKM B METAJIAX, )KUAKOCTAX U raze. [Ipupona Hocurenen
3apsnoB B MeTaiuiax. Kitaccuueckas alneKTpoHHas Teoprs METaUIOB. 3aKOHbI OMa,
Jxoyna-Jlenna, Bunemana-®OpaHna ¢ TOUKHA 3pEeHUS JJIEKTPOHHOM TEOPUH
MetauioB. Hemocratku m mpeaensl TPUMEHUMOCTH KJIIACCUUYECKOW 3JIEKTPOHHOMU
teopun MetauioB. KBaHTOBas Teopuss MertauioB. DyHKIUA pacnpenciacHUs
®epmu-/lupaka, KOpEHHOE OTIMYME KBAHTOBOW CTATUCTUKUA OT KJIACCHUYECKOM,
NIPEAEbHBIN Iepexox MEXKIY HUMMU. OOBEKTUBHBIN XapakrTep
KBAaHTOBOCTATUCTUYECKUX 3aKOHOMEPHOCTEH. 3O0HHAss TEOpUs TBEPIBIX TEII,
JeJIeHne TBEPIABIX TEJI HAa  METAJUIbl, JUAJIEKTPUKH, IOJYNPOBOJHUKH.
DJIEKTPONPOBOJHOCTh ~ METAUIOB,  3aBUCUMOCTHb  JJIEKTPONPOBOJHOCTH  OT
TEMIEPATypbl. OJEKTpUYECKMA TOK B Ta3e. I[lpouecchl wWoOHM3amuMu U
pPEKOMOMHAIIMHU. DJIEKTPOIPOBOJHOCTh CIIa00MOHU3UPOBAHHBIX ra3oB. [loHsTHE O
mia3Me. JJEKTPONPOBOAHOCTh IUIA3Mbl. JJIEKTPUUYECKUH TOK B KUJIKOCTH.
Onextposin3. XMMHYECKUE UCTOYHUKU TOKa. [IpuHIMIT NeWCTBUS aKKyMYJISTOpA.
SIBnenue CBEPXIIPOBOIMMOCTH. TepMmoanHaMuka CBEPXIIPOBOIHUKOB.
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KynepoBckoe cmapuBaHue Kak HEOOXOAMMOE YCJIOBHE CBEPXIPOBOJUMOCTH.
KynoHoBckoe oTrankuBaHue U (POHOHHOE NpUTSKEHUE. BricokoTeMmneparypHas
CBEPXIIPOBOAUMOCTb. DneKTpUYECKUn TOK B HOJIyTIPOBOJHUKAX.
[TomynpoBonHuku. CoOCTBEHHas] MPOBOJAMMOCTb MOJYNPOBOIHUKOB. [TpumecHas
IPOBOJAMMOCTh  IOJIyIIPOBOJHUKOB, JIOHOPHBIE U  AaKLENTOPHbIE  YpPOBHHU.
3aBUCHUMOCTD COINPOTUBIIEHUS MOJIYNPOBOJHUKOB OT TeMIlepaTypbl. TepMUCTOPBHI.
®OTONPOBOIUMOCTb.

PaGora Beixoma. TepmodsieKTpOHHass AMHUCCHS, €€ TPUMEHEHUS. 3aKOH
borycnaBckoro-Jlearmiopa, dopmyna Puuapacona. BtopuynHas srekTpoHHas
smuccus. KoHTakTHas pa3HOCTh NOTEHUHATOB. KOHTAKT ABYX MOJYNpPOBOJAHUKOB
(p-n — mnepexon). Pdusznyeckue MNPUHLHUINBI PaOOTHl MOJYIPOBOIHUKOBBIX
nmpuOOpPOB, OCHOBAaHHBIX Ha p-N — mepexonme. DPdexr 3eedeka, TepMomapsl,
s ekt [lenpThe.

DneKTpOMarHuTHas WUHIYKIWS. DIEeKTPOMarHuTHOE noJIe,
JIEKTPOMAarHUTHBIE  BOJHBL.  SIBIEHME  DJIEKTPOMAarHUTHOW  HMHIYKIUU.
DNEKTPOABIKYLIasl CHJIA WHAYKIUH. OJEKTPOHHBIM MEXaHU3M BO3HMKHOBEHUS
OAC  wuHayknuu. SIBAeHMS  CAMOMHAYKIMM M B3aUMHOM  MHIYKLUU.
NuaykTtuBHOCTE coneHonna. Toku @yko. DHepruss MarHuTHOro nojs. Buxpesoe
NIeKTpuYeckoe Iosie. TOkK cMemeHus. DJIEKTPOMarHUTHOE IoJIe. YPaBHEHUS
MakcBesuia B uHTErpasnibHoOM U tuddepeHmanbaoi popmax.

CBoOonHble KONeOaHHMS B KOJIEOATEIBHOM KOHType 0€3 aKTUBHOIO
conpotuBieHusi. CBOOOJHBIE  3aTyxawIlue  KojeOaHus.  BbIHYXXIeHHbIC
kojeOanus. llepemMeHHBII TOK, €ro NOJy4YeHHE M XapakTepucTuku. llomHoe

CONPOTHUBJICHUE eI, coaepxKalen €MKOCTb u WHIYKTUBHOCTb.
DJIEKTPOMArHUTHBIE  BOJIHBI,  YPAaBHEHUE  BOJHBL.  JKCIEPUMEHTAJIBbHOE
UCCIIEIOBAHNE 3JIEKTPOMArHUTHBIX BOJIH. DHeprus u HMMITYJIbC

aneKTpoMarHuTHoro mnosia. Bekrop Ilowntnara. Msnyuenwe nunosist. Illkama
AJIEKTPOMArHUTHBIX BOJIH.

3 cemecTp

Pazoen 4. Onmuxa u amomnasn puzuxa

DneMeHThl TeoMeTprudYecKo onTuku. ONTHKa KaK y4yeHHe 00 M3Iy4eHUH U
pacIpOCTPaHEHUN CBETAa U €ro B3aMMOJEHUCTBUM C BemiecTBoM. [Ipupona csera,
KOPIYCKYJISIpHas M BOJIHOBas TEOPUHU CBETA, «JIBOMCTBEHHOCTBMIIPUPOJBI CBETA.
OBoMIOLMSA B3MVISIAOB Ha NpUpony cBeTa. OCHOBHBIE 3aKOHBI TE€OMETPUYECKOU
ontukd. [Ipuaun depma.

BonnoBass  ontuka.  CBeroBas  BonHa.  HMuTepdepenums  cBera.
KorepentHocts. CriocoObl HaOmoaeHus: uurepdepenunu ceera. Murepdepenuus
CBETA NPHU OTPAKEHUM OT TOHKHMX IUIEHOK, IMOJOCHI PABHOM TOJIIIHMHBI, PABHOTO
HakioHa. Konbua Herotona. IlpocBetnienne ontuku. MHTEpdepomerps.
Hudpakuus ceera. 3oub1 Openens. Audpakiys oT Kpyriaoro OTBEPCTHsI, OT OJHON
menu. Judpakunonnas pemérka, e€ npuMeHeHue. Paspemaroniasi crnocoOHOCTh
ontuyeckux mpubopoB. ['onorpadus, nNepcrneKTUBbI NPUMEHEHUS (CEeMHUHAp).
[Tonspuzanus ceeta. [lonepedyHOCTh CBETOBBIX BOJIH. Bujbl nosgpuzanuu. AHanu3
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NOJIIPU30BaHHOro cBeTa. 3akoH Mairoca. Ilossipu3anus cBera nMpu OTpaXEHUU U
npejaomiieHud. J[BoiiHOe JyuenpenoMiieHHe B Kpuctawiax. l[lomspusyromue
MIPU3MBI, TOJISIPOUJIBI U UX NpUMEHEHUE. VCKycCTBEHHAs aHM3O0TPOINMS; aHAIU3
ynpyrux HampsibkeHud, s¢gdexr Keppa. BpamieHue MmIoCKOCTH MOJsSpU3AIIN.
Hucnepcus ceeta. CiocoObl HaOMIOAEHUS JUCHIEPCUM CBeTa. Teopusi Aucrnepcuu
ceera. HopmanbHas u anomaneHas aucnepcus. [lornomenune cBera, 3akoH byrepa.
CnexTpbl NOTJIOMIEHUS, MOJIEKYJISIPHBIN CIIEKTpaJIbHBIN aHanu3. PaccesHue cBera.
dopmyna Panes. Paccesane cBeta B atmocdepe. Dddekt BaBunosa-Uepenkona.

PentrenoBckue  syuu,  TOPMO3HOE€  M3JIyYCHHE. Hudpaxius
peHTreHoBCKuX Jydeil. @opmyna bperros-Bymnnda. [lormomnenne peHTTeHOBCKUX
Jy4en.

KBanToBas onrtuka. TennoBoe wu3nydeHue. JlydencnyckarenbHas W
norJiomarensHas crnocoOHoctr. 3akoH Kwupxroda. AOcomoTHO uYépHOE TEINO.
3akon Credana-bonsiimana u cmemenuss Buna. Pacnpenenenue sHepruu B
CHEKTpe abCOMIOTHO Y€pHOro Tena.» Y pTpaduosieroBas katactpoda». KBanropas
runore3a u Gopmyna I[lnanka. CBsa3p Mexnay ¢opmynoi [lnanka u 3akoHaMu
Credana-bonbumana u Buna. ['unore3a kBaHTOB 3HEPTrUU — HA4aJ0 HOBOM 3pbI B
pasButun ¢pusuku. Onruyeckas nupoMerpus (Jadoparopusi). PoTOIEKTPUUECKHI
abdext u crocoObl ero HaOmoaeHus. OnwiTel ['epia, CromeroBa, Hodde.
OcHoBHbIE 3aKOHBI (QoToddekra, ypaBHEeHHE OHHIITENHHA. DOTOIEMEHTHI,
(GOTOYMHOXHTENN U UX NpUMeHeHne. OO0CHOBaHUE THUIOTE3bl CBETOBBIX KBAHTOB
B sABJIIEHUIX (hoToddekra, onbiT bore. KopoTkoBoNMHOBas rpaHuna TOpMO3HOTO
PEHTIeHOBCKOro crnekrpa. MOoToHBI, UX B3HEpPrus, mMacca M HUMMOYJIbC. DPPeKT
Komnrona. JlaBnenue cBeta, omnbiThl JleGenea. KopmyckynisipHO-BOJIHOBOM
JTyaJIu3M CBETA, COOTHOILLIEHUE MEXKIY BOJJHOBOM M KOPITYCKYJIIPHON KApTHHOM.

DOneMeHThl KBAaHTOBOW MexXaHUKHW. l'unoreza ne bpoinsa. dudpaxuus
eKTpoHOB.  [udpakmuss  HelWTpoHOB. MukpodacTuiia B JIBYXIIEIECBOM
unteppepomerpe. CooTHomIeHUsT HeomnpeneiaéHHocTe. BomHoBas dyHkums, eé
BEpPOSITHOCTHAsI uMHTepnperauus. YpaBHeHue Ilpénunrepa, ero mnpuMeHeHHe.
[IpuHIUIT COOTBETCTBUA.

Teopuss atoma Bomopoma no bopy. Mogens atoma Tomcona. OmnbIThl
Pesepdopaa no paccestauio anbda yactuil. SAnepHas Mojenb atoma, €€ TPy IHOCTH.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax, CIeKTpayibHble TepMbl. [locTynaTel bopa.
Onmeir  @panka wu [lepma.  bopoBckas Teopuss aroma  BOAOpoJda M
BOJIOPOJIOTIOTO0HBIX HOHOB, ec HEIOCTaTKH. KBanTOBRBIC qucIa.
MHOro371€eKTpOHHBIE ~ aTOMBl M TEPUOJMYECKHM  3aKOH  MeHzeneena.
XapakTEepUCTUYECKUE CITEKTPbI PEHTTEHOBCKUX JIy4uel, 3aKkoH Mo3in.

CrnoHTaHHOE M  WHAYLUMPOBAHHOE M3JIyYEHUE AaTOMOB, KBAaHTOBbBIE
reHepaTopsl (Jia3epbl), UX MCMHOJIb30BaHUE, EPCIEKTUBBI IPUMEHEHUS (CEMUHAD).
Henuneilnas  ontuka.  DHEprus  MOJIEKYJ,  MOJIEKYJSIPHBIE  CHEKTPBI.
KoMOuHannonHoe paccessHue CBeTa.

DOnemeHThl (U3UKK aToMHOTO snpa. CocTaB U XapaKTEPUCTHUKU aTOMHOTO
anpa. Jlepext wmaccel, sHeprusi cBsi3u sjapa. SnepHbie cuibl. BuptyanbHbIC
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npoueCCbl M 4YaCTUIbI, KAXYHICCCA HAPYHICHHUC 3aKOHA COXPAHCHHA SHCPIUU B
BUPTYAJbHBIX IIpOIECCax. PaI[I/IoaKTI/IBHOCTI), 3dKOH PpPaaHOAKTHUBHOI'O pacIliajad.

Anba-pacnan, TYHHEIbHBIH

a¢dext. bera-pacnag, ero pazHOBUIHOCTH.

Heilitpuno. B3aumopeiictBue ramma-iayyeit ¢ BemectBoM. Dddexkt Méccbayapa.
SAnepnsie peakumu. Jlenenwe saep, UEMHAs peakuus. SepHbIE PEaKTOpPHI.
TepMosinepHbple peakiuu. YTPaBISIEMBbII
TEPMOSIIEPHBIN CUHTE3, pa3pabOTKa METOAOB €ro OCYIIECTBICHHS. DIeMEHTapHbIC

[IpoGnemMa HMCTOYHUKOB HHEPTHUHU.

qaCTHIBI.

4.3. Pasaeabl IMCUHUILIMHBI M BUI 3aHATHI

No HaumenoBanue paszzaenos Jlextm | Ilpakt. | Jlabop | CPC Kontpo | Beero
L. | y9eOHOM AUCIIMIUTAHBI u 3aHATH | H. b
S 3aHATH
s
1 Du3n4eCcKre OCHOBBI 34 17 17 4 72
MexaHuKu. MoseKkysipHas
bu3MKa U TEepMOJUHAMUKA
2 DJIEKTPUYECTBO U MAarHETHU3M 32 16 16 8 72
3 OnTuka u atomHas pu3HKa 17 17 17 48 9 108
Bcero 83 50 50 60 9 252

5. Marpuna ¢popMupoBaHus KOMIETEHIIUH M0 TUCHUILINHE

ObuenpodeccnoHanbH
No Pas/ieibl, TEMBI Efe KI())M?IGTCHHI/II/I Oo1ee KOJIHECTBO

LI | Gy CIHTITAHDD OLK-1 KOMITETEHIIU N

1 ®du3nvecKre OCHOBBI + 1
MexXaHUKHA. MoJIeKyJIsIpHast
(du3MKa U TEPMOJUHAMUKA

2 DIIEKTPUYECTBO U + 1
MarHeTH3M.

3 OnTuka u aromHas pusuka + 1

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

O0beM ayAUTOPHBIX 3aHATUN Bcero - 183 wacos, B T.4. Jekiuu 85 4acos,
nabopaTtopHbie pabotel 50 wac, npaktuueckue 3ausaTus 50 yac.
22 % (40 yacoB) — 3aHATHS B HWHTEPAKTHBHBIX (opMax oOT oObema

ayAUTOPHBIX 3aHSITUM.

13




Tabmunma 1 -
HCIIOJIb3YEeMbIC B AyIUTOPHBIX 3aHATHIX

WuTepakTuBHBIE  00pa3oBaTeibHbIE  TEXHOJOTHUH,

Cemectp | Bun 3anstus Hcnonb3yemble UHTEPAKTUBHbBIC Kon-Bo
(JI, JI3, I13) oOpa3oBaTeNbHbIe TEXHOJIOTHH U TEMa 4acoB
3aHATHUS
1 JI [IpobGnemuas jaeknus mo Teme «MexaHnuka 2
BpAIIaTEIbHOTO ABMKECHUSY.
1 JI [IpobGnemuas nekius o TeMe «JIEMEHThI 2
MEXAHUKU KUJIKOCTEI.
1 113 TectoBas poBepKa 3HaAHUU 110 TEME 2
«MexaHrKa MaTepUaIbHON TOUKNY.
1 113 TectoBas npoBepKa 3HaHUU 110 TEME 2
«MexaHuKa BpalaTeIbHOTO ABKCHUS.
1 JI3 Bupryanbnas naboparopHas padoTa 1no 2
TeMe «J[BI)KEHHE B TIOJIE CHITBI TSIKECTHY
1 JI3 Bupryanbnas naboparopHas padoTa 1no 2
TeMe «3aKOH COXPaHEHHUs SJHEPTUHU U
UMITYJTHCA
1 I3 Bupryanbnas naboparopHas paboTa 1o 2
TeMe «JIBHKEHHE KUJIKOCTH U Ta3ay
1 3 Bupryanbnas naboparopHas paboTa mo 2
teMe «CraTukay
2 JI [TpobGiemHas neKIus Mo TeMe « 3aKOH 2
MaxkcBemnia uist pacpeesieHUusT MOJIEKYT
M0 CKOPOCTSIM U YHEPTHSIM TETIJIOBOTO
TIBIDKCHUSD)
2 JI [TpobyiemHas jekuus no Teme «PeanbHbIi 2
ra3y.
2 JI [IpobGnemuas nexuus mo teme «BTopoe 2
HAYaJI0 TEPMOJUHAMUKHI. DHTPOITHUSL. )
2 113 TecToBast npoBepka 3HAHUH IO TEME 2
«MonekynsipHast GU3NKaY.
2 I13 TecToBas mpoBepka 3HaHUH MO TEME 2
«OCHOBBI TEPMOTMHAMUKHN
2 JI3 Bupryanbnas naboparopHas paboTa 1no 2
teme «Temora. BHyTpeHHsIs sHEPTHSL.
PaboTa.»
2 3 Bupryanpnas maboparopHas paboTa mo 2
teme « TeroBo 1BUraTesby
2 3 Bupryanpnas maboparopHas paboTa mo 2

teme «Mcnapenue. Konaencanus.
PeansHbI raz»
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3 JI [IpobGiemHas nekius mo TeMe 2
«IIpumenenue Teopemsl ['aycca k pacuety
HEKOTOPBIX JIEKTPOCTATUYECKUX MMOJIEH B
BaKyyMe»
3 JI [IpoGiemHas neKius mo TeMe 2
«DNEKTPOMArHUTHAS WHIYKITHS.
3 I13 TecToBas npoBepka 3HAaHUH MO TEME 2
«DNEKTPUUECTBOY
3 I13 TecToBas nmpoBepka 3HaHUH MO TEME 2
«Marnetnzm»
3 JI [IpobGiemHuas aeKius mo TeMe 2
«Paii0aKTUBHOCTBHY.
3 JI Jleknusi-BU3yanu3aius o TemMe 2
«Y CTpOICTBO M MPUHIMUI PaOOTHI J1a3epay.
2 J3 Buptyanbnas naboparopnas padbora 1o 2
teMe «Dotoaddekt. Dhdext Komnronay.
3 J3 Buptyanbnas naboparopnas padora mno 2
teme «3mydeHne atoma BOgopoaay.
3 3 Bupryanbnas naboparopHas padoTa 1o 2
TeMe «PannoakTUBHBIN pacmany.
Uroro: 40
7. YueOHO-MeTOAMYECKOEe  oOOeclevyeHHe  CaAMOCTOSITEJILHOW  padoThl
cryaeHTOoB. (OuneHouYHble CpeAcTBA A  TEKYyllero  KOHTPOJs
yCIIeBA€MOCTH, NPOMEKYTOYHOM AaTTeCTAMM IO HTOraM OCBOCHHUA
TUCHUTITIHHBI
7.1. Buabl caMoCTOATENbHOH PadoThl, MOPSJAOK UX BbINOJHEHUS U KOHTPOJIA
Ne| Paspges (Tema) IHHopsinok MeToa KOHTpOJIS
Buabl CPC
n/n AUCHHUILINHBI BbInosiHenuss CPC
1 | ®usnueckue IToaroroBka k JIP, | Pabora c|Otuer mno JIP,
OCHOBBI paboTa Haj JIEKITUOHHBIM TECTUPOBAHMUE,
MEXaHUKH. WHJUBUAYAJIbHBIM | MATEPUATIOM, pelieHue  3amgay
MonekynsipHast | 3a1aHUEM, OCHOBHOM U | MHAUBUIYAJTEHOTO
busnka u MOATOTOBKA JIOTIOTHUTEILHOW | 3a7aHus,
TepMOJIMHAMHUKA | pedepaToB. JUTEpPaTypoOu, 0o0CyXJIeHHE TeM
HHTEpPHET- pedeparos.
pecypcamu,
MOATOTOBKA OTYETa
o JIP
2 | DnextpuuecTBo | [loaroroBka k PaGora c|Otuer mo JIP,
1 MardHeTu3M JIP, pabota Han JICKIIMOHHBIM TECTUPOBAHUE,
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WHJIUBUAYAJIbHBIM | MATEPUAJIOM, peleHue  3amay
3a/IaHUEM, OCHOBHOM Y | UHIUBUIYAJIBHOTO
MOATOTOBKA JIOTIOJIHUTEJIPHOW | 3a/1aHMS,
pedepatos. JUTEpaTypou, 00CYXKJIEHHE TeM
HHTEPHET- pedeparos.
pecypcamu,
MOATOTOBKA OTYETa
o JIP
3 | Onruka n IToaroroBka K Pa6ora ¢ |Oruer mo JIP,
aTOMHAas JIP, paboTa Hax JIEKIITUOHHBIM TECTUPOBAHME,
busnka WHJIUBUAYAJIbHBIM | MATEPUAIIOM, pelieHue  3am1ay
3a/TaHUEM, OCHOBHOM Y | MHIUBUIYAJIBHOTO
MOATOTOBKA JIOTIOJIHUTEJILHOW | 3a/1aHMS,
pedepaTos. JIUTEpPaTypOu, 0o0CyXJIeHHE TeM
HHTEPHET- pedeparos.
pecypcamu,
MOATOTOBKA OTYETa
o JIP
4 | UtoroBeIi IToaroroBka k | PaGora C
KOHTPOJIb 3a4eTy U | JEKITUOHHBIM 3auet
DK3aMEHY MaTepUaJIoM, DK3amMeH
OCHOBHOM u
JIOTIOJITHUTEJIbHOU
JIATEPATYPOU,
WHTEpPHET-
pecypcamu

7.2. KoOHTpOJIbHBIE BONPOCHI JAJIsl CAMONPOBEPKHU

Pa3nen (Tema)

KoHTpoJibHBIE BONPOCHI /ISl CAMONPOBEPKH

AUCUMILTHHBI

dusnyeckue 1. Kunemarudyeckue ypaBHEHHUs, INEPEMEIICHUE, CKOPOCTb,
OCHOBBI yckopeHue. CKOpOCTh M YCKOPEHHME IIPH PAaBHONEPEMEHHOM
MEXAHUKH. JIBUKCHUHU.

MonekynsipHas | 2. [Iokoii W paBHOMEpPHOE TMPSAMOJMHEWMHOE  JIBUKCHHUE.
¢dbusuka u [IpyHIMI OTHOCHUTENIBHOCTH, IOCTOSHCTBO CKOPOCTH CBETa
TEPMOJUHAMUK | (ITOCTYJAThl DUHIITEIHA).

a 3. 3akonbl quHaMuku (HeroTOHA) 1151 MaTepuanbHOM TOYKH, UX

B3aUMOCBSI3b. MHepIManbHble M HEUMHEPLUHATbHBIE CHUCTEMBbI
orcueta. Cuia u Macca.

4. YpaBHECHHUE [BWKCHUS MATEPUATBHOW TOYKHM M TMPUMEPHI
pewenus. UMItynbe Tejia 1 UMITYJIbC CUIIbL, CBA3b MEXKIY HUMU.
5. 3aKOH COXpAaHEHUs UMMYJIbcA B MEXAHUYECKUX CUCTEMAX U
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Oouonoruyeckux oobekTax. OOIIKe TOHATHS CUITbI KaK CKOPOCTH
U3MeHeHUs: umiyibca. Cuibl B Mpupojie (Cuiia TSKeCTH, cuia
TPEHUS, YIIPYTUE CUJIbI, CUJIbI TPEHUS U JIP.).

6. 3HaueHWE  CHJI  JCUCTBYIOIIMX B  OpPUPOJE  JJIA
KUBHENIEATENIbHOCTH  OMOJIOTUYECKUX  OOBEKTOB U HUX
PAKTUYECKOE HCIIOJNIb30BAHUE B arpoTEXHHUKE (CYIIUJIBHBIE,
3€pHOOYNCTUTEIBHBIC, 36PHOPA3AEIUTENBHBIE U JIp. MAILIHHbI).

7. Mexanunueckas paboTa M MOIIHOCTb. DHEpPrUsl Kak oOImas
KOJMUYECTBEHHAsI Mepa Pa3n4yHbIX (OPM IBIIKEHHUS MaTEpUU U
BHUIOB B3aUMOJEHUCTBHS.

8. Kunermueckas v moTeHIMaNIbHAS SHEPTHSL.

9. 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTHUH B MEXAHHKE.
KunemaTuka u JMHAMUKA TBEPAOro TeJia.

10. [TonsiTue TBepaoro tena. KnHemMaTtvka W 3aKOHBI JUHAMHUKHU
BpAIATEJIbHOTO JBIKEHUSA. MOMEHT CWJI, MOMEHT HWHEPLHH,
MOMEHT HMMIIYJbCa W HMIIYJIBC MOMEHTa CWIBl. YpPaBHEHHE
JBIKEHUS BpAILAIOMIMXCA TeJl. MOMEHTBI HHEPLUUU HEKOTOPBIX
ten. Teopema IllteliHepa. 3aKOHBI M3MEHEHUS U COXPAHECHMS
MOMEHTAa HMIIyJbCa M DHEPIUM C YYETOM BpalICHUS.
[IpuMeHeHre OCHOBHBIX 3aKOHOB M TOHATHA MEXaHUKH B
CEJIbCKOXO03SIMCTBEHHON TEXHUKE.

MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

11. O0mue cBeneHuss o kojieoanusx. KnHmematuka U JUHaAMHKA
rapMOHHUYECKOrO KoyeOaTenpHOro JBIKeHHs. KBaszuynpyrue
cuibl. PU3NYECKNNA, MATEMATUYECKUN U NIPY>KUHHBIA MASTHUKH.
DOHeprusi  rapMOHWYECKUX  Kojebanmit.  CBOOOMHBIE |
BBIHYKJICHHBIC KosieOaHus. MexaHndeckuii pe3oHaHc. Pe3oHaHc
U aBTOKOJICOAHMs B KUBBIX OpraHu3Max M TexHuke. CroxeHue
KOJIeOaHMIA.

12. BonHoBOoM mponecc. Tumbl BOJIH. YpaBHEHHUE BOJIHBI,
BOJIHOBOM (PpoHT, uHTepdepeHnuss BoH, npuHuun [tolireHca-
OpeHens.

DJIeMeHTbI MEXaHNUKH U CIUVIOLIHBIX Cpe/.

13. O0mme CBOMCTBAa JKHMJIKOCTEH M Ta30B. YpaBHEHHUE
PaBHOBECHUSI U IBUKEHUS KUJKOCTH.

14. YpaBuenue bepnynnu? Koadduument Bsizkoctu?

15. ®opmymna Ilyaseina? ®opmyna Crokca?

16. CkopocTh Tena BeIpaxkaercs (opmynoi V=2.5+0.2t Hajitu
nepeMenieHue tena yepes 20¢ rnociie Hauana ABUKECHUS.

17. Teno, OpolIeHHOE BEPTUKAIBHO BBEPX, ObLIO Ha BbIcOTE 8,0
M JIBa pa3a C IPOMEXYTKOM BpeMeHHu 3 c. HailTu HayanbHyO
CKOPOCTb.

18. lllapuk maccoit 300 r yapuiics 0 CTEHKY U OTCKOYUJI OT HeEe.
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Onpenennts UMIYJIbC, IOJYYEHHBIM CTEHKOW, €CIIM B
NOCJIEIHUNA MOMEHT Iepell yAapoM IMIAapuK UMeN CKOpocTh 10
M/c, HampapiieHHyto 1oja yrioM 300 K MOBEPXHOCTH CTEHBI.
VY nap abconOTHO yIpyrui.

19. Teno maccoii 2 Kr ynajo ¢ BbICOTHI 8 M U YINIyOUJIOCHh B CHET
Ha 1,5 M. OnpenenuTs CpeTHIOK CUILY COIIPOTUBIIEHUS CHETa.

20. MoJioT mMaccoil 5 Kr yaapsieT 1o HeOOJIbIIOMY KYCKY Keje3a,
JexalleMy Ha HakoBasibHe. Macca HakoBanbHM 100 xr. Maccoit
KyCKa jkelie3a npeHeopeus. Y aap neynpyruid. Onpeaenuts KI1/]
yZapa MOJIOTa IPH JAHHBIX YCIOBHSIX.

21. Ha nuinuHOp, KOTOPBIM  MOKET  BpAIIaTbCA  OKOJIO
TOPU30HTAJIBHOM OCH, HAaMOTaHa HWUTb, K KOHIly KOTOPOU
OpUBS3aH I'Py3UK. J[BUTasCh paBHOYCKOPEHHO, I'PY3HK 3a 3 C
onyctuicss Ha 1,5 M. Omnpenenurs yIJIOBOE YCKOPEHHE
HWIMH/PA, €CIIM €T0 PaauyC paBeH 4 cM.

X = 25in(£t + 0.57:)
22. ManeHbKkoe TeJo COoBepIIaeT KoJieOaHus 4
Haiitu amMnuTyny, nmepuojl, HadaibHyr (¢aszy kosieOaHud, a
TAaK)K€ MAKCUMAaJIbHYI0 CKOPOCTb U YCKOpEHHE Tena (X JaHO B
cM, t B).
[1nockast BoiHa pacpoCTpaHsAeTCs BAOIb MPIMON CO CKOPOCTHIO
20 m/c. JIBe TOUKH, HAXO/ASIINECS HAa TON NMPSIMON Ha
paccTostHuM 12 M 1 15 M OT uCTOYHHKA KOJIEOaHU, KOJIEOIIOTCS
¢ pazHoctbio (a3 0,757 . HaliTu 17MHy BOJHBI, HATUCATh
ypaBHEHUE BOJIHBI U HANTH CMEIICHUE YKa3aHHBIX TOUEK B
MOMEHT BPEMEHH, paBHbBIN 1,2 ¢, €clii aMIUTUTYy1a KoJieOaHu
0,1 m.
MouexyaspHo — Kunernueckas: Teopusi.
1. WpeanbHblil ra3? IMNUpUYECKUe 3aKOHBI UI€aIbHOIO ra3a?
2. Kak 3anuceiBaeTcsi ypaBHEHHE COCTOsTHUsITa3a?
3. OCHOBHOE ypaBHEHHE KHHETHYECKOH TEeOpuH ra3oB (IJis
JaBJIeHUs, 1 TemnepaTtypbl). CpeaHssi KUHETHYECKasi YHEPTUs
NOCTYNATEIbHOTO ABMKEHUS MOJIEKYJT
4. T'a3 B mose TIroreHus, OapoMerpuueckas (opmyra.
ATMmocdepa mimaHer. 3akoH pacrpeneneHus boapliMaHa, ero
YHUBEPCAIBHBIN XapaKTep.
5. Ynpyroe W HEynpyroe CTOJIKHOBEHHE 4YacTUL (MOJIEKYH).
DddektuBHoe ceuenne. CpeaHee YHCIO CTOJKHOBCHHH W
CpenHsisi JJinHa CBOOOAHOTrO mpobera monekyn. [Ipaktuueckoe
MOHATHE BaKyyMa.
6. duddys3usn? TermnonpoBoaHOCTL? BHYTPEHHEE TPEHUE?
7. OOIIHOCTH MOJIEKYJISIPHO-KUHETHYECKOTO MeXaHu3Ma
SIBJICHUM TepeHoca, K03 (GUIIMEHTHI ePEeHOCa, 3aBUCUMOCTh UX
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OT TeMIIEpaTypbl

8. OcMoOC, OCMOTMYECKOE JaBIEHHWE M €ro pojb B
KUBHEACATECIbHOCTH pPAaCTEHU. ATPOHOMHYECKHE MPHUEMBI
peryJupoBaHMsi BOJHOTO peXxuMa B TMouBe (MpHUKATKa,
OOpOHOBAHME).

9. Temnnonepenaya. [loHsATHE HANIPABIEHHBIX MPOLIECCOB.
PeaJsibHbIe ra3bl.

10. OTKJIOHEHUE CBOWCTB razoB OT WJICATBHOCTH.
MeXMONEKYIIAPHOE B3aUMOJECHCTBUE, SHEPTUS B3AUMOACHCTBUSA
MOJIEKYJI, KpUTHYECKOE COCTOSIHHAE BEIIECTBA.

Kuakoe cocrosinue.

11. JTaiTe XapakTEPUCTUKY KHUIAKOTO COCTOSIHUA, CTPYKTypa
KUIAKOCTH, OMKHUHN nopsaok. [loBepXHOCTHOE HATSXKEHUE.

12. UctiapeHue, KUISTYEHHUE O KUAKOCTEH. Tepmoperymsuus
KUBBIX OPraHU3MOB. BIlMsIHUE TOBEPXHOCTHBIX U KAMUJUISIPHBIX
SBJICHUM Ha CTPYKTypy IIOYB, HX pOJb B IpOLEccax
YKA3HEIESITEIIbHOCTH YEI0BEKA, ’KUBOTHBIX U PACTEHUM.
Kpucrasuinueckoe cocrosiuue.

13. Kpucrammueckue 1 amopdHbIe Tela, uX oTindre?

14. ledekTsl B KpuUcCTaUlaxX. TEeMIoBOE pAaCIIMPEHUE TBEPIBIX
Ten. TermoeMKkocTh TBepAbIX Ted, 3akoH /Jltomonra u Iltw.
[LimaBnenne TBEpIBIX TEI.

15. MexaHU4eCKne CBOMCTBA TBEpPABIX TEN, YIPYTHE U
mactuueckue aedopmanuu, 3akoH ['yka

OCHOBBI TEPMOAMHAMMKH.

16. Kak opmynupyercs mepBblil 3aKOH TEPMOJIMHAMUKHI

17. YUeMy paBHa BHYTPEHHSISI SHEPTHS UACATbHOTO ra3a?

18.Yemy paBHa paboTa WUACATHHOTO Ta3a B Pa3IMYHBIX
u3ormnpoueccax?

19. O6patumbie U HeoOpaTuMBbIe mnporecchl? Camoperynsius u
YCJOBHSI CYIIIECTBOBAHUS KUBBIX OPraHU3MOB

20. [IpumeHeHne nepBoro M BTOPOrO0 Hayajl TEPMOJAUHAMHUKH K
YKUBBIM OpraHW3MaM.

21. IlpeoOpa3oBaHue HSHEPrUM U POJIb (PUIUKO-XUMUUYECKUX
IporieccoB B OHMOJOTMYECKUX  OOBEKTax. Bomnpocsr
OMOPHEPTreTUKH, OMOMEXaHUKH, OMOAKYCTUKHM U OWMOHUKH IS
arpoOMHKECHEPUH.

22. Iloxg xakuM maBJIEHMEM HAXOIUTCS B OajUIOHE BOJIOPOJ, €CIIU
eMKocTh Oammona 10 nuTpoB, a KUHETHYECKAas DHEPTHs
MOCTYIIATENBHOIO JIBMKEHUSI BCEX MOJIEKYJ BOJOPOJAa paBHA
7,5-10 Ix?

23. TonmuHa aepeBsHHON cTeHbl paBHa 12 cMm. Kakoil momxHa
OBITh TOJIIIMHA KUPIUYHOM CTEHBI, YTOOBI OHA 0OJIajaga TaKou
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e TEIUIONPOBOJHOCTHIO, Kak W jaepeBsiHHas? Koadduiment
TertonpoBoaHocTH JepeBa pased 0,17 Bt/m-K, a kupnuya 0,69
Bt/m-K.

24. OauH KWJIOMOJB Ta3za u3obapudecku HarpeBaercs ot 200C g0
600C, npu 3Tom ra3 noryomaet 1,2:-107 [Ix terna. OnpeaeanTsb
YUCJIO CTEMEeHeW CBOOOJBI MOJIEKYN Trasza, NpupalieHue
BHYTpEHHEH 3Hepruu rasza, paboTy rasa.

25. TermoBast mammaa padotaet mo mukiny Kapuo. Temneparypa
Harpesarens 3270C. Onpenenuts KIIJI nukina u temneparypy
XOJOOWJIbHUKA TEIUIOBOM MAIWHBI, €CJIM 3a cueT 2 Kk
TEIUIOThI, TOJIYYEHHOM OT HarpeBaTelisi, MallhHa COBEPIIACT
paboty 400 JIx.

26. Apron Maccoii 4 r 3anumaeT oowveM 0,1 AmM3 1o naBiIcHUEM
2,5 MIla. Halitu TeMnieparypy rasa, CiuTasi €ro U1€ajibHbIM.

K cTanbHOI IpOBOJIOKE IITMHON 2 M U paIlycoOM 3 MM
nojgetieH rpy3 B 200 kr. Yemy paBHa paboTa pacTssKeHUS
IPOBOJIOKU?

DNEeKTpUYECTB
O U MarHeTU3M.

JJIeKTpPUYeCKoe 1MoJIe HeMOABHKHBIX 3aPS/10B.

1. O yeM roBopur 3akoH KynoHa, rpaHHIIbl €TO0 MPUMEHUMOCTH.
2. Uto Ha3bIBaETCS HANPSIKEHHOCTHIO U MOTECHIUAIOM
ANEKTPOCTATUYECKOTO NOJIsL. CBSI3b MEXAY HAUMM.

3. DIEKTPOEMKOCTb, KOHJIEHCATOPBI. JHEPIruUs
anekTpocratnyeckoro nous. [lone B cpene, nuanexkrpuyeckas
MMPOHULIAEMOCTb. DNEKTPOCTATUYECKAS 3AIINTA.
Hoaspuzauus AMIJIEKTPUKOB.

4. TIpOBOJHUKM U AUABIEKTPUKU. JIUIIOIB B SJIEKTPUUECKOM
nosne. Buael nossipuzanuu. [lossipuzyemMocTs aTOMOB U
MOJIEKYJI. DJIEKTPUUECKOE MOJIE B AUIIEKTPUKE.
JnanexTpruyueckasi IpOHUIIAEMOCTh, €€ 3aBUCUMOCTD OT
TEeMIIEPaTyphI.

ITocTOAHHBIN YJIEKTPUYECKUHA TOK.

5. YCIOBHS CyIIECTBOBAHUS U XapAKTEPUCTHUKHU ITOCTOSTHHOTO
TOKA.

6. buosnexkrpuueckuil moTeHuUan U OMOTOKU. ToK
IPOBOJAMMOCTH.

7. @opmynupoBka 3akoHa OMa JU1s 3aMKHYTOH LEIH, €€
OJTHOPOJHOTO U HEOAHOPOAHOTO YYaCTKOB.

8. TepMOMETpBI CONPOTUBIICHHS U AJIEKTPUUECKUE TEH30METPBHI.
Hwusko- u BeICOKOTEMIIEPATYpHASL CBEPXITPOBOAUMOCTD.

9. DIEeKTpHUUYECKHE MPOIIECChI B OMOJIOTMYECKUX 0OBEKTaX.
10. DNEKTPONPOBOIUMOCTh PACTUTENBHBIX U KUBBIX
OPTaHU3MOB, €€ MPUPOJIAa U METOAbI PETUCTPALINH.
MarsauTHoOe noJie. JJIeKTPOMATHUTHAS! MHAYKIMS.

20




11. MarautHOe noje 3emiu. [Ipupoaa MarHuTHOro moJis.

12. BeKTOp MarHuTHOM MHIYKIIMA. MarHuTHbIA NOTOK. 3aKOH

buo-CaBapa-Jlannaca u npuMepsl pacueTa MarHUTHOTO IO

IIPOCTEUIINX KOHTYPOB C TOKOM.

13. MarauTtHoOe noje ABwxkymerocs 3apsaga. Cuiia Amnepa u

cuia JlopeHua. BzanmonencTeue napajieabHbIX TOKOB.

MarauTHbsle CBOMCTBA BEIIECTBA.

14. SIBneHUE SIEKTPOMATHUTHON UHAYKIIUU. DIICKTPOIBUKYILAS

CUJIa UHAYKIIHH.

15. Ilpoucxoxaenne 6MOTOKOB. DIEKTPOMATHUTHBIE TIOJIS

KUBBIX OPTaHU3MOB. DKCIIEPUMEHTAIBHBIE TTPOSIBJICHUS

3JIEKTPOAMHAMHUYECKUX SIBIICHUH, 3JIEKTPOMArHUTHBIE

cernapaTopsl B arpOUHKECHEPUH.

JJIeKTPUYECKNH TOK B ra3ax M pacTBOpPax JIeKTPOJIUTOB.

16. DnekTpuyeckuil Tok B rase. [Iporueccsl nOHU3aUU U

pEeKOMOUHAIU. DIEKTPONPOBOAHOCTD CIA00MOHU3UPOBAHHBIX

ra3os. [lonsaTHe 0 nnasme.

17. DNEKTPUUYECKUI TOK B JKUJIKOCTH. DIEKTPOIU3. XUMUYECKUE

VCTOYHMKHU TOKA. [IpyHIUI N1ENCTBUS aKKyMYJISITOpA.

DuU3NYECKOE NEUCTBUE IICKTPUIECKOTO TOKA.

18. DIEKTPONPOBOAHOCTh METAIIJIOB U MOJIYITPOBOIHUKOB.

19. ITpoBOAHUKH, TOTYIPOBOAHUKNA W U30JSATOPHI. 3aMOJHEHUE

sHepreTudyeckux ypoBHeu. [Ipuanmn [laymnm.

20. CoOcTBEHHAas! M MPUMECHAsI POBOJAUMOCTD

noxynpoBogHUKOB. DotoconpotuBineHue. TermmoBU30pEI.

KoHTakTHBIC M TEPMOJJIEKTPUYECKHE SBJICHUSA.

21. TepMO3JIEKTPOHHAS IMUCCHSI. DJIEKTPOHHBIE JIaMIIbI.

JlaMIOBBI€ BBIIPSIMUTENU U YCUIIUTEIINA IIEPEMEHHOTO TOKA.

22. DNEKTPOHHO-JIy4YeBasi TPyOKa U ee IPUMEHEHNE B

COBPEMEHHOW TEXHUKE.

23. KoHTakTHast pa3HOCTh TOTCHIIUAIOB. TEpMOAJIEKTPUYECKHE

sBJICHUS. TepMorapa U TEPMO3JIEMEHT. Y CTPOMCTBO U ITPUHIIUIT

paboThl p-N-niepexoxa. [loynpoBogHUKOBBIE MPUOOPHI U UX

WCTIOJIb30BAHUE B arpOTEXHUYECKUX UCCIICIOBAHUSIX.
JJIEKTPOMATHUTHBIE KOJI€OAHUSA U BOJIHBIL..

24. IIpoueccel nepeaayu 3JI€KTPOMArHUTHBIMU BOJIHAMU B

O0M000BEKTaX U UX MPUMEHEHUE B ABTOMATU3UPOBAHHBIX

TEXHOJIOTHS MPOU3BOICTBA, IEPePabOTKU U XpaHCHUS

CEJIbCKOXO035IMCTBEHHON MPOLYKIIMH.

25. dusznueckoe U OMOIOrNYECKOE NENUCTBUE ONTHYECKAX

V3JIyYCHUH HA PACTUTEIIbHBIA U )KUBOTHBIN MUD.

«JIEeKTPUYECTBO U MATHETH3M»

26. DJIC Garapeu 12 B. Hanbomnsmias cuia Toka 5 A. Kakas
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HanOOJbIIast MOIITHOCTh MOXKET BBIJIEIUTHCS Ha MOJKIIOUYEHHOM
K 0aTapee pe3ucTope C MEPEMEHHBIM COMPOTUBIEHUEM
Jlamriouka 1 peocrtar, COEAUHEHHBIE MTOCIEA0BATEIBHO,
IPUCOEANHEHBI K NICTOYHUKY TOKa. HampshkeHne Ha 3axnMax
nammnouku 40 B. Conporusnenue peocrara 10 OMm. BHennss
1erb nmotpedseT MomHocTh 120 BT. Onpenenuts cuity ToKa B
LCTIH.

27. JIBa mapamienbHbIX OECKOHEYHO JUTMHHBIX MPOBOJA, 110
KOTOPBIM TEKYT B OJTHOM HampasieHUH TOKH 60 A,
pacrosnoxensl Ha pacctoguil 10 cM apyr ot apyra.
OnpenenuTh UHIYKIIMIO MAarHUTHOTO TIOJISI B TOUKE, OTCTOSIIICH
OT OJTHOTO NMPOBOJHUKA HA PACCTOSIHUU 5 CM U OT JIPYTOro - Ha
paccTositHuu 12 cm.

28. IIpu a51ekTpoIin3e pacTBOpa CEPHOUM KUCIOThI PACXOLYETCS
MoutHOCTh P = 37 Bt. Onpenenuts CONPOTUBIICHUE
3JIEKTPOJINTA, e€ciu 3a BpeMs t = 50 muH BoigenseTca m=0,3r
BOAOPOJA.

29. A30T HOHU3UPYETCS PEHTT€HOBCKUMU JTydyaMu, OnpeesuTh
IPOBOJUMOCTH a30Ta, €CIIU B KAKJIOM KyOMUYE€CKOM CAaHTUMETPE
rasa HaxoJauTCs 10’ nap UOHOB. [ IoABMIKHOCTB MOJOKUTEITBHBIX
MOHOB paBHa 1,27 , a orpunarensHbix 1,81 cm ’/B c.

30. YeMy paBHO OTHOIIIEHUE YKCJIa CBOOOIHBIX DJICKTPOHOB B
eMHUIIe 00bEMa Yy BUCMYTA U CYPbMBbI, €CJIM IIPU HArpeBaHUU
onnoro u3 crnaeB Ha 100 K Bozaukaer tepmo-O/IC 0,011 B?
31. Cusia TOKa B IIEMH, COCTOSIIEH U3 TEPMOIIaphl U
rajgbBaHoMeTpa conpoTuiieHneM 80 OM paBHa 2 MKA mpu
pasnoct craes 350 °K. OmpenennTh CONpOTUBICHHE
Tepmornapsl, eciu e€ nocrossuaas 47,9 mxB/K.

32. B uens nepemeHHOro Toka HanpstkeHuem 220 B u yactoToit
50 'y BKJIFOYEHBI TIOCIIEIOBATEIIBHO EMKOCTD 35,4 MK,
aktuBHOE conpotusieHue 100 Om u unaykTuBHOCTH 0,7 I'H.
Haittu crity Toka u najieHue HanpsiKEeHUs: Ha EMKOCTH,
OMHUYECKOM CONPOTUBIICHUH Y UHIYKTUBHOCTH.

OnrTuka

BoJsiHOBasi M reomeTpryecKasi ONTHKA.

1. KopmyckyinspHas U BOJTHOBas TEOPUU CBETA.

2. DnekTpoMarHuTHas Teopus ceera. [lIoHATHE O KBAaHTOBOM
TEOPHUH CBETA.

3. Kak popMynupyroTcst U 3aMChIBAIOTCS 3aKOHBI OTPAKEHUS U
IIPEJIOMIIEHUS CBETA, ITIOJTHOE BHYTPEHHEE OTPAKECHUE.

4. TlpuOopsl TEOMETPUIECKON ONTUKHU (JIMH3BI, JIYIIbI, 3€pKaJa,
MUKPOCKOT U T.JI.)

5. ®oromertpus. Cumna cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTb.
[Tornomenwne ceta. [lonaTue o GU3MOTOTHIECKOM ACHUCTBUN
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CBETA.

6. Murepdepenuus cpera, yCIoBUs MOSBICHUS CTATUYECKON
UHTEP(PEPEHIIMOHHON KapTuHBbI. [IpocBeTIeHEe ONITUKH.
NuTtepdepomeTpsbl, UX UCMOJIb30BAHUE.

7. Jndpakuus, gudpakius oT eI, Tu(ppakiinoHHas
pemietka. [lonsitue o ronorpaduu. PentreHoBckas qudpakims,
PEHTTEHOCTPYKTYPHBIA aHAJIN3 U €r0 PUMEHEHNE K
ounonorunueckum oobekTaM. [IpoctpancTBennas crpykrypa JHK
u PHK. Pa3pemarormas cnocoOHOCTh ONTHYECKUX TPHOOPOB.

8. EcTecTBEeHHBIN U NOJISIpU30BaHHbIN cBeT. [lomsapusanus ceera
IIPU OTPAKEHUU U MpeIoMIIEHUH. 3aKkoHbl Mamtoca u bprocrepa.
9. JIBoitHOE JiyuenpenomiieHue B Kpuctaiuiax. [lomsipon b
Onrtuueckas akTUBHOCTb, CAXapOMETPHSL, UCTIOJIb30BAaHUE
SIBJICHMSI BPAILLICHUS [IJIOCKOCTH MOJISPU3ALNN B MOJIEKYJIIPHON
OMOJIOTHH.

10. [{ucniepcust ceeta. CriocoObl HAOJIIOIEHUS AUCTIEPCUH CBETA.
Teopus nucnepcun ceeta. HopmanpHas 1 aHomManbHas
IVCIIEPCHH.

11. Ilormomenue cBeta, 3aKkoH byrepa. CrieKTpbl OTJIOMEHUS
12. Paccesinue ceta. Paccesinue cBera B atmocgepe.
buodusnueckue sABI€HUS IPU B3aUMOJIEUCTBUH CBETA C
BEILIECTBOM.

13. YTo Ha3bIBaIOT A0COIIOTHO YEPHBIM TEJIOM. 3aKOHBI
Kupxroda, Credana-bonbiimana, Buna.

14. KBaHTHI ((DOTOHBI) U UX XapaKTEPUCTUKU. | 'enno3HepreTuka.
[TIpumenenue conHeynoro uznydenus B AIIK.

15. B uem 3aki1r04aroTCsl BHEIIHUHN, BHYTPEeHHUH PoTOADPEKTHI.
16. Kak 3anuchiBaeTcsi paBHEHHE DUHINTEHHA /111 BHEIIIHETO
doTodrdpdexra. DoTo3IEMEHTHI B POTOYMHOKUTEIH, UX
IpPUMEHEHHUE B aBTOMAaTUKE U (POTOMETPHUH.

17. Yto Bam u3BectHO 00 ncnoiab3oBanuu CBY-, UK- u Y-
usnydenuit B texnonorusx AITK mis nepepa®oTku U XpaHeHUs
NUIIEBOW NMPOAYKIUH.

18. Ha y3kyto miesnp rnajgaer HOpMaJIbHO MOHOXPOMATHYECKAN
CBET. YTO0J OTKJIOHEHHUS JIy4eH, COOTBETCTBYIOIINX BTOPOU
cBeTioN audpakimoHHoi nosnoce, = 1°. CKOIbKUM JyTMHAM
BOJIH NAJAOIIETO CBETA paBHA IIMPHUHA IIEn?

19. udpaxuuonnas pemrerka coaepkut 100 mTpuxoB Ha MM
JuHbL. OnpenenuTs JJIMHY BOJIHBI MOHOXPOMATHYECKOIO CBETA,
NaJAOIIETO HA PEMIETKY HOPMAJIbHO, €CJIM YIOJI MEXKAY ABYMS
MaKCUMyMaMH MepBoro nopsaka 8°. OnpenenuTts 0011ee Y1ciio
TJIaBHBIX MAKCUMYMOB B TU(DPAKIIMOHHON KapTHHE.

20. [Tox kakuM yrJIOM JOJDKEH NaJaTh MyYOK CBETA U3 BO3/IyXa
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Ha OBEPXHOCTH KUJIKOCTU, YTOOBI IMPU OTPAXKEHUU OT JTHA
CTEKJISTHHOTO cocyaa Nl = 1,5, HamoaHeHHoro Bojaou N = 1,33,
CBET OBLI MOJHOCTHIO MOJISIPU30BaH?

21. CKOJIbKO HEPTUU U3Ty4aeTcs B MPOCTPaHCTBO 3a 10 yacoB ¢
IJIONIAM MTaX0THOM 3eMun | ra, umeronieit remneparypy 27°C?
CuurtaTth NOYBY YEPHBIM TEJIOM.

22. ®otoH ¢ sueprueit 0,8%10™ Ik 6bu1 paccesH npu dbdexTe
Kommnrona Ha cB0O601HOM 31eKTpoHE Ha yroa 180° .
Onpenennute KHHETHYECKYIO SHEPTUIO 3JIEKTPOHA OTAAYH.

23. KBanTsl cBeta ¢ sueprueit 7,8%10-19 [ BeIppIBatOT
(bOTORIEKTPOHBI U3 MeTasuIa ¢ padoToit Beixoaa 7,2 10-19 JIx.
Haiitn MakCMManpHBIA UMITYJIBC, IEPEAABAEMBIN TOBEPXHOCTH
MeTaJljla TP BbUIETE AJIEKTPOHA.

AToMHas
busnka

Crpoenue aTroMa. JJ1eMEHThI KBAHTOBOM MEXaHUKH.

1. Kak popmynupytrorcs nocrynatel bopa. Boposckas Teopus
aToMa BOJIOPOJa U BOAOPOIHONOAOOHBIX HOHOB, €€ HEOCTATKU.
2. Kakue kBaHTOBBIE yncia Bam n3BecTHbI?
MHOr03JIEKTPOHHBIE aTOMBI U IEPUOJUYECKUIN 3aKOH
Menpgeneena.

3. Kakwe BuabI BUIBI PAAMOAKTUBHOTO Pacaja U U3JIy4eHUn
Bawm n3BecTHbI?

4. Kak popMynupyeTcsi 3aKOH paJuOaKTUBHOIO pacnaja.
Crpoenue atoma. CTaOUIbHBIE U PAJUOAKTUBHBIE U30TOIBI.

5. CoBpeMEHHbIE METObI PAAMOXUMUU U PATUOONOIOTUH.

6. Ilpupona BO3aeHUCTBUS pAIMOAKTUBHOIO U3JIyUYCHUS HA
*KuBbIe opranu3Mbl. Kocmudeckuit hoH 1 MyTaluu.

7. KBaHTOBBIE reHepaTopsl (J1a3epbl), UX UCIONIb30BAHHE,
NEPCIEKTUBBI TPUMEHEHHS (ceMUHap). bruonornueckoe
JEHCTBUE JIA3€PHOT0 U3JIYyYECHHUS.

8. Hykionsl. CrpoeHue spep, Npupoja SAEPHBIX CHJI,
YCTOMYHUBBIE U HEYCTOUUMBBIE AIpa.

9. HMckyccTBeHHas paluOAKTUBHOCTb. DHEPTUsl CBSI3U U ACPEKT
Macchbl aTOMHOTO siipa. MexaHu3M sAIepHbIX peakuui. Peakuun
NEJIEHUS U CUHTE3A.

10. lleniHble  simepHBIE  peakuuu. TepMOsIEpHBbIE PEAKLIHH.
Oneprus ConnHua u 3Be3n. Kocmuueckue myun. DneMeHTapHbIE
yacTuubl. [[puMeHeHne paioaKkTUBHBIX U30TOIOB.

11. BUOJIOTHYECKOE JEUCTBUE HWOHU3UPYIOIIUX W3IYy4YCHUU U
3al0MTa OT HHX.

12. Ucnionib30BaHKE SIACPHOM DSHEpruu. ATOMHAsi SHEPIUs U
OKpY’Karolas cpena.

13.Yemy paBeH paauyc OITOM OpOUTHI, €Clid H3BECTECH
OpOUTANILHBIM MOMEHT JJIEKTPOHA?
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14. Pa3zHuna MeXay TOJIOBHBIMM JIMHUAMHU cepuil JlaiimMaHa u
banbmepa B anMHaxX BOJH B CIHEKTpPE aTOMapHOTO BOJOPOJA
paBHa 534,7 HM. OnpeaenuTs MO 3TUM JAHHBIM MOCTOSHHYIO
[Limanka

15. Onpeaenuth (B AJMHAX BOJIH) CIEKTPaJbHBIE AHANa3OHbI,
MpUHAJJIe)Kamue cepusam Jlaiimana u baismepa.

16. UeM oTIMYaeTCs MO CTPOEHUIO SIPO JIETKOTO M30TOMA TeIIHs
OT siipa CBEPXTSHKENIOro BoAopoAa (Tputwusi)?

" HaliTh NOCTOSHHYIO paclajga pajads, €CId €ro MepHOI
nonypacnana T=1550ner.

18. TIpu pacmage msotoma docdopa 5P u3 siapa ero atoma
BBIOpAchIBaeTCA SJEKTPOH W HeWTpuHO. HammcaTh saepHyro
peakiuio pacriajia uzoromna docdopa u onpenenuts ynciaa AN1
u AN2 aToMOB, pacniafaronuxcs 3a MPpOMEKyTKU BpeMeHn At;=
10 nueit u At, = 1 c. IlepBonauanbHoe uncio atomoB N, = 1,9-
100

19. CKOJIBKO SHEPTUM BBIJCISIETCS MPU OOpa30BaHUU OJIHOTO
rpamMMa rejust U3 NPOTOHOB U HEUTPOHOB?

IIpuMepsl TECTOBBIX 3aJaHUU
N3YYEHUE 3AKOHOB COYJAPEHNMA TEJL

Bapuanr 1
1. Kakoit ynap Ten HazbpiBaeTcsi aOCOJMIOTHO Heynpyrum? — Yiaap, mpu
KOTOPOM:

a) MPOUCXOUT yIpyras fedopmaius Te,
0) MexaHUYeCcKas SHEPTHUsl TeJl HE IEPEXOJIUT B JIpyrue
BU/JIBI SHEPTHUH,
B) KMHETHYECKasi YHEPTHsI TeJ TIOJHOCTHIO MM YaCTUYHO MPEBPAIIAETCS BO
BHYTPEHHIOIO SHEPTHIO.
2. Kakue 3akOHBI BBITIOTHSAIOTCS MTPU a0COIFOTHO HEYNPYyrom ynape?
a)3aKOH COXpaHEHUs UMITYJIbCa,
0)3aKOH COXpaHEHUs YHEPTUH,
B)3akoHbI HprOTOHA.

3. Kakne ckopocTn IMEIOT TeJia Mocjie aOCOJIFOTHO YIpyroro yaapa?
a) Kak u J0 yaapa, 0) pasHsble, B) OJIMHAKOBBIE.
4, Kakast BenmnumHa Ha3bIBA€TCS UMITYJIBCOM Tema?

a) TPOU3BEJCHUE MacChl Teja Ha CKOPOCTh, 0) MpPOU3BEACHHE CHJIBI Ha

paauyc,
B) IPOM3BEIEHUE MACCHI HA YCKOPEHUE CBOOOIHOTO NaIeHUsI.

5. Kak wu3MeHSTCS KUHETHYeCKas OJHEeprusi Teld TMpH aOCOIIOTHO
HEyIpyrom yaape?
a) HE U3MEHSIEeTCH, 0) Bo3pacraer, B) YMEHBIIIACTCHI.
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6. Ha 4ro pacxomyercs KWHETHUYECKas SHEPTUS TeN Tpu abCOIIOTHO
HEYIPYyroMm yaape?
a) ocTaéTcs MOCTOSIHHOM JIsl KaXKIOTO Tea,
0) MOJIHOCTHIO WJTM YaCTUYHO TIEPEXOUT BO BHYTPEHHIOIO SHEPTHUIO TE,
B) CyMMapHasi KHHETHYeCKasi SHEPTHUS TEJI OCTAETCs TOCTOSTHHOM.
7. Kakoii ynap Ha3pIBaeTcst aOCOIIOTHO YIPYTUM?
a) MocJie KOTOPOTo Teja IBUKYTCS C OJIMHAKOBOW CKOPOCTHIO,
0) mpu KOTOPOM MEXaHHWUYECKas HYHEPTus TeNl HE MEPEXOJUT B JPYTUC
BU/IbI SHEPTHH,
B) IIPH KOTOPOM HE BBITTOTHACTCS 3aKOH COXPAHCHUS UMITYJIhCA.
8. Kak wm3MmeHseTcs CKOpPOCTh Teina TMpH aOCONIOTHO YIPYroM yaape o
HEIMOJBM)XHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTH HE U3MEHUTCS, a HAPABJICHUE U3MEHUTCH,
0) CKOpPOCTh BO3PACTET,
B) CKOpPOCTh OyJIET paBHA HYIIIO.

OITPEAEJIEHUE KOOODOULIMEHTA I[TOBEPXHOCTHOI'O
HATSOKEHUA METOAOM OTPBIBA KOJIBLIA.
Bapuanr 2.

I. Kak 3aBucut cpeaHee BpeMs "oceqioro" CylmEecTBOBAaHUS MOJIEKYJ
(Bpems penakcanuu) oT Temneparypbl? C MOBBIIIEHHEM TEMIEPATYPbI 3TO BPEMS:

a) HE U3MeHsieTcs, 0) MEJUICHHO pacTET, B) YPE3BBIUAMHO YMEHBIIIACTCS.

2. B 4éM npuumnHa MOsBICHUS TOBEPXHOCTHOTO HATSKEHUS ?

a) oOpasyercs TIEHKA, OTPaHUYUBAIOIIAS )KUJAKOCTh CHAPYXKH,

0) u3-3a HaIU4Msl [OBEPXHOCTHOM BSHEPIUM KUIKOCTh OOHAPYXUBAET
CTPEMJIEHHE K COKpPALIEHUIO,

B) TaKk KakK pAaCCTOSHUE MEXKIy MOJEKyJaMHd B TOBEPXHOCTHOM CJIO€
MEHBIIIE, YeM BHYTPH KUJIKOCTH.

3. Cuna noBEepXHOCTHOTO HATSKEHUS HAIlpaBIICHA:

a) M0 KacaTeJIbHOM K MMOBEPXHOCTH KUJIKOCTH, IEPIEHIUKYISPHO K YUACTKY
KOHTYpa, Ha KOTOPBIM OHA JIEUCTBYET,

0) 1Mo KacaTeabHOM K MOBEPXHOCTH, MOJ YIiioM 45° K y4acTKy KOHTypa, Ha
KOTOPBIW OHA JIEMCTBYET,

B) o1 yrioM 90° K MOBEPXHOCTH JKUJKOCTH.

4. KoappuumeHT noBEpXHOCTHOTO HATSHKEHUS YUCIEHHO PABEH:

a) cuie, ACHCTBYIOUIEH Ha €IMHMILY IJMHBI KOHTYpa, OrPaHUYMUBAIOLIETO
MOBEPXHOCTh KHUJKOCTH,

0) cuiie, NEUCTBYIOIIEH Ha BCIO JJIMHY KOHTYpa, OrPaHUIMBAIOIIETO

MOBEPXHOCTh KHUIKOCTH,

B) CBOOOIHOM PHEPTHH MOBEPXHOCTHOTO CJIOS YKUJIKOCTH.

5. KoappuimeHT moBepXHOCTHOTO HATSKEHUS )KUJIKOCTH 3aBUCHUT OT:

a) CUJI MOBEPXHOCTHOT'O HATSKEHUS;
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0) MpUPOABI KHUAKOCTH, HATNYHS IPUMECEH, YCIOBHI, B KOTOPBIX JKUIKOCTb
HAxXoJuTCs (B YaCTHOCTHU, OT TEMIIEPATyphl);

B) OT (DOPMBI U IJIOIIAU TTOBEPXHOCTH SKUIKOCTH.

6. B kakux mpenenax MOXET HU3MEHAThCA KpaeBOW yroa s He
CMAYMBAIOIIUX JKUJIKOCTEN?

a) or 0° m1090°, 6) ot 00 1o 1800, B) oT 90° mo 180°.

7. B Kakyl XHUIKOCTh, HAJUTYI0 B IIMPOKHI COCYJ, OMYIIEH KaruJuisp,
€CJIM U3BECTHO, YTO YPOBEHB KUIKOCTH B HEM HMXKE, YEM B cOoCyze?

a) TOpsYYIO, 0) He CMaYNBAOIIIYIO, B) OYEHbB BSI3KYIO.

8. 1o xakoil opMysie pacCUMTHIBAIOT JOTOJHUTEIBHOE JIABJICHUE BHYTPU
MBUIBHOTO TTy3bIpsi?

a) Ap =4a/R 0) Ap =2a/R B) Ap = 40/R

I'PAJIYUPOBKA TEPMOIIAPHI U OITPEJIEJIEHUE EE VJIEJIBHOM
TEPMOS/IC.

Bapuanr 5.

1. B 4em 3aknro4aeTcs TepMOIIEKTPUUECKHUE SIBIICHHUS ?

a) BO3HHKHOBeHHE TepMo-O/[C B 3aMKHYTOM LENH, COCTOSUIEH U3 JIBYX
pPa3HOPOJHBIX METAUIOB, MeECTa UX CJIOEB MOJJEPKUBAaTh NPU pa3HOU
TEeMIIepaType;

0) BO3HMKHOBEHHE TEPMOCOIPOTUBIICHUS B MPOBOJIHUKE;

B) BBIJEJICHUE HEKOTOPOro KOJWYECTBA TEIIa B CBasgX IpH
IIPOXO0’KJIEHUN TOKA IO LIETH, COCTOSIIEN U3 IBYX Pa3HOPOAHBIX METAILIOB.
2. PaGoTa BbIX0/1a 3JIEKTPOHA - ATO:

a) paboTa, KOTOPYIO COBEPILIAIOT AJIEKTPOHBI IIPU MEPEXOE U3 BAJICHTHOU
30HBI B 30HY

IPOBOJMMOCTH;

0) paboTa, KOTOPYIO COBEpIIAET 3JIEKTPOH MpPH MEpPEeXoje C OJHOro
HYHEPreTUYECKOIO YPOBHSI

Ha JIpyTou;

B) HaMMEHbIIasg PHEPrus, HE0OX0AUMas JIEKTPOHY JUIsl €ro yAaJNeHUs U3
METall B BaKyyM.

3. 3aBucuT M paboTa BbIXOAA OT XMMHUYECKOW MPUPOIBI MeTalla U
COCTOSIHUS €r0 MOBEPXHOCTU?

a) 3aBUCHUT OT 000UX (PaKTOPOB;

0) 3aBUCHUT TOJBKO OT XUMUYECKOW MPUPO/IbI METAILIA;

B) 3aBHCHT TOJIbKO OT COCTOSIHUSI IOBEPXHOCTH.

4, Urto nmpeacrasisieT coboit Tepmonapa? Tepmonapa - 3T1o:

a)  COEQUHEHUS Pa3HOPOAHBIX NPOBOJHUKOB;

0)  mpubop s mpeoOpa3oBaHUs TEIIOBOW SHEPIHH;

B)  3aMKHYyTas LIENb U3 ABYX PAa3HOPOIHBIX METAJIOB.

d. Co3zpaet Jin KOHTaKTHAs! Pa3HOCTh MOTEHIIMAIOB 3JIEKTPUYECKUM TOK?

a) CO3JIAET ;
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0) He co3maeT, T.K. TMOTEHIUAJbl TOYEK, B KOTOPHIX HAXOMATCS
AJIEKTPOHBI, CIIOCOOHBI MEHSATH CBOE COCTOSIHUE, OJIMHAKOBBI;

B)  CO3/aeT JUIIb BTOPUYHYIO SJIEKTPOHHYIO IMUCCHIO.

6. Uem oOyciioBiieHa BHENIHSIS KOHTAKTHAS pa3HOCTh MOTEHIIMATIOB?

a)  pasznuuueM padoT BbIXOJa CBOOOJHBIX DJIEKTPOHOB U3 METANIA;

0)  pa3HbBIM 3HAYEHHEM BHYTPEHHEW SHEPTUU;

B) neiicrBuem BHemHen I /(C.

1. Ot yero 3aBucuT BenanunHa Tepmo-3/[C Tepmomnapbl?

a)  OT TeMIepaTypbl U pa3MepOB TEPMOIAPHI;

0) OT pa3HOCTHM TEMIIEpaTyp CJIIOEB U OTHOIICHUS KOHIICHTpAIUU
AJIEKTPOHOB B MeTaJllIax, 00pa3yronux TepMonapy;

B)  OT CONPOTUBJICHUS U TEMIIEPATYPHI.

8. Yemy paBHa Ttepmo-OJIC B 3aMKHYTOM LIE€MH, COCTOSIIEH U3
HECKOJIbKAX METAJIJIOB, B3SITHIX NPY OAMHAKOBOU TemmepaTtype?

a) CyMMeE KOHTAKTHBIX Pa3HOCTEH MOTEHIIUAJIOB BCEX CIIACB;

0) HymIO;

B) OECKOHEYHOCTH.

OINPEAEJIEHME KOHIIEHTPALIU CAXAPA

B BOOIHOM PACTBOPE ITPU ITOMOILU TTOJIAPUMETPA.

Bapuanr 1

1. Kaxkoe BeliecTBO Ha3bIBACTCS ONTUYECKU AKTUBHBIM?

a) cocOOHOE MOBOPAYUBATH INIOCKOCTh MOJSPU3ALINH;

0) U30TPOMHOE BEIIECTBO;

B) 00J1a1aronee CBOMCTBOM JABOMHOTO JTy4YenpeOMIICHUS.

2. Ecau cBeT nosisipu30BaH Mo Kpyry, TO KOHEI BEKTOpa HAPSAKEHHOCTH
AIEKTPUUYECKOTO TIOJISI:

a) K0JIeOJIeTCs B OJIHOM TUIOCKOCTH;

0) OIUCHIBAET OKPYKHOCTb;

B) OMKCHIBAET DJLIHUIIC.

3. Kakoe u3 cooTHomeHui CcOOTBETCTBYET yriy bprocrepa? Cymma
YTJIOB:

a) mageHus u otpaxenus pasaa 900;

0) magenus u npenomieHus pasHa 1800;

B) OTPa)KE€HUS U MpesioMiieHus paBHa 90°.

4, Kakue dhakTopbl BIUSIOT HA BEJIMUYUHY YJEIBHOTO BpaIEHUs JAHHOTO
BellecTBa’?

a) HUKaKWe, 3TO BEJIMYMHA MMOCTOSIHHAS;

0) KOHIIEHTpAaIUs pacTBOPA U JIJTMHA CTOJI0a KUJIKOCTH;

B) BIIMSIOT TEMIIEpaTypa U JJIMHA BOJHBI CBETA.

5. IHTEHCUBHOCTH CBETa, MPOXOJAIIETO Yepe3 MOJISIPU3aTOP U aHAIU3aTop,
onpenensitotr o gopmyne: [ =10 cos2¢. Uro o3navaet Benmunna 10?

a) MHTEHCHBHOCTb CBETa, MAJAlOlIer0 Ha aHalM3aTop, pPaBHAsl IMOJIOBUHE
MHTEHCUBHOCTU €CTECTBEHHOI'O CBETA;
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0) MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA;

B) MHTEHCUBHOCTh CBETA, MA/IAIOIIET0 Ha MOJSPU3ATOP.

6. B onthyecky akTUBHBIX BEILIECTBAX:

a) CKOpPOCTH BOJH, MOJSIPU30BAaHHBIX MO TMPaBOMY U JIEBOMY KpYTY,
OJIMHAKOBBI;

0) MOJIEKYJIbI CHMMETPHUYHBI;

B) MOJIEKYJIbl aCUMMETPUYHBI.

7. [1710CKO TOSIPU30BAHHBIN CBET MOYKHO ITOJIYYUTh:

a) MPONYCTHUB €CTECTBEHHBIN CBET YE€PE3 HUKOJIb;

0) mpu OTpaXKeHUM CBETa OT TPaHMIIBI pasfeia IBYX AUDICKTPUKOB, €CIH
yroJI afieHust OOJIbIIe MPEACILHOTO;

B) IIpY OTPAKCHUU CBETA, €CJIA YIoJl MaJICHUs paBeH yriy bproctepa.

8. Ilmockoctu mossipu3anuu 0OBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIyYei,
BXOJSIINX U3 OJHOI'O KPUCTAJUIA:

a) MmapaJijiesIbHbI IpYT IPYTY;

0) neprneHIuKyJIApHbL JPYT JPYTY;

B) MEPIEHAUKYJIISIPHBI IJITaBHOMY CEUEHHUIO KpUCTaILIa.

[IpuMephl BapuaHTOB MHAWBUAYAIbHBIX 3aJaHUI

Bapuanm unousuoyanvroco 3adanus « Mexanuxay.

1.(1) Cxopocts Tema Belpaxaercs Qopmyaoir V=2.5+02t Haiiru
nepemenieHue rena yepes 20¢ nocine Hayaua JBUKEHUS.

2. (15) Teno, OGpolieHHOE BEpTUKAIBHO BBEPX, OBLIO Ha BHICOTE 8,6 M JBa
pasa ¢ MpoOMEKYTKOM BpeMeHH 3 ¢. HallTh HauanbHYI0 CKOPOCTb.

3. (49) Iapuk maccoir 300 T ymapwiics O CTEHKY M OTCKOUYWJI OT Hee.
OnpenenuTs UMITYJIbC, TOTYUYEHHBIA CTEHKOM, €CIIM B MOCIECIHUI MOMEHT TEpe.
yAapoM IMIapuk umena ckopocTh 10 M/c, HampamiaeHHyto mon yriom 300
MOBEPXHOCTHU CTEHBI. Y Aap aOCOJIIOTHO YHPYTHil.

4. (31) Ha crone nexar yeTblpe 0AMHAKOBBIX Opycka maccoil 100 r kakablil.
OHu cBsI3aHbI APYT € IPYyroMm ¢ nomoinbio HUTed. Ha mepBeiil Opycok aeicTByer
cuna 1 H, nampaBieHHas BAoyib croja. ONpeAesnTh YCKOPEHHE, C KOTOPBIM
JBIKYTCSL OPYCKH, U CUJTy HaTshKeHUs HUTU. CuiamMu TpeHus Mexay OpycKaMu H
MOBEPXHOCTBIO CTOJIa IPEHEOPEYb.

5. (61) Teno maccoit 2 KT ynajuo ¢ BBICOTBHI 8 M U YIIIyOWJIOCh B CHeT Ha 1,5
M. OnpenenuTs CpeIHIO CUITy COIPOTUBIICHUS CHETA.

6. (69) Monotr Mmaccoit 5 kr ynmapseT Mo HeOOJBIIOMY KYCKY Keesa,
JexaneMy Ha HakoBanbHe. Macca HakoBanbHH 100 xr. Maccoir kycka xenesa
npeHedOpeus. Yaap Heymnpyruil. Onpenenuts KIIJ[ ymapa mosoTa mpu JaHHBIX
YCIIOBHUSIX.

7. (91) Ha nmmuHAp, KOTOPBIM MOXKET BpaIlaThCsl OKOJIO TOPU30HTAIBHOM
OCH, HaMOTaHa HHUTh, K KOHIy KOTOpPOW TIpUBsI3aH Tpy3uK. JlBurasce
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PaBHOYCKOPEHHO, I'py3MK 3a 3 ¢ omyctwics Ha 1,5 m. Onpenenuts yrioBoe
YCKOPEHHE LUJIUH/PA, €CIU €r0 Panyc paBeH 4 CM.

8. (117) Teno maccoif 2 Kr U pagdycoM 5 CM CKaThIBaeTCsl ¢ HAKJIOHHOU
IJIOCKOCTHU JUIMHOM 2 M M yriioM HakJioHa 300. Onpenenuts ero MOMEHT UHEPITUU
OTHOCUTEJIBHO OCH BpAIllEHUs, €CJIM CKOPOCTh B KOHIIE HAKJIOHHOW TUIOCKOCTH 3,3
M/cC.

X = 25in££t + 0.57:)
9. (126) Manenbkoe TeI0 coBeplaeT KojaeOaHus 4 . Hatitu
aMIUTUTYy, TIEpPHOJ, HadalbHyI0 (a3y konebaHWii, a TakkKe MaKCUMaIbHYIO
CKOPOCTb U YCKOPEHHE TeJa (X JaHO B CM, t B).

10. (148) Iiockast BoJIHA pacpOCTPaAHSAETCS BIIOJb MPSIMOM CO CKOPOCTHIO
20 m/c. /IBe TOUKH, HAXOIAIINECS HA ITON MPsIMON Ha paccTosHuU 12 M 1 15 M oT
HUCTOYHUKA KojeOaHui, KoieOmoTcs ¢ pasHocthio (a3 0,757. Haittu miuny
BOJIHBI, HAIIUCATh yYpPAaBHEHHE BOJHbI M HAWUTH CMENICHUE YKAa3aHHBIX TOYEK B
MOMEHT BpeMeHH, paBHbIN 1,2 ¢, ecinu aMmiuTyAa Koiaebanuii 0,1 M.

Bapuanum unousuoyanvnoeco 3adanus « Monexynapuas guzuxay.

1. (151) Ilox xakuMm JaBieHUEM HAXOJIWUTCS B OaJUIOHE BOJAOPOJ, €CIU
eMKocTh OamuioHa 10 nUTpoOB, a KHUHETHYECKAash SHEPrusl MOCTYNATEIbHOTO
JIBUKEHHST BCEX MOJIEKYJ Bojiopoja paBHa 7,510 JIx?

2.(161) IloacuMTaTh YKUCIO MOJEKYJI TEJIHS, COACPKALTUXCS:

a)Blr;
0) B 1 M3 npu HOpMAaJBLHBIX YCIOBUSIX;
B) B 1 M3 nipu naBnenuu 1,5-105 ITa u remnepatype 290 K.

3. (180) Kakum momkHO OBITH JaBIIEHHE BO3AyXa HA JHE CKBaKUHBI
IyOMHOH 8 KM, €CIM CUMTaTh, YTO Macca KHJIOMOJS BO3ayxa 29 KI/KMOJb,
TEMIIEpAaTypa MO BCEN BBICOTE MOCTOsiHHAA U paBHa 270C, a naBieHHe BO3ayXa y
MOBEPXHOCTH 3€MJIM PaBHO OJHOU aTtmMochepe?

4. (198) TommunHa nepeBsiHHOM cTeHBI paBHa 12 cm. Kakoif momkHa
OBITh TOJIIMHA KUPHOUYHOM CTEHBI, YTOOBI OHA oOOJajajia Takoh ke
TEIUIONPOBOJAHOCTHIO, Kak W JepeBsiHHagA? KosppuuueHT TenaonpoBoIHOCTH
nepesa paseH 0,17 Bt/m-K, a kupnnua 0,69 Bt/m-K.

5.(211) Opun xunomonb ra3a uzobapuuecku HarpeBaercsa ot 200C mo
6000C, ipu aToMm ra3 noryomiaer 1,2-107 JIx Terna. OnpeaeanTh YUCIo CTeeHEN
CBOOOIBI MOJIEKYJI Ta3a, PUpaIlleHNe BHYTPEHHEHW SHEPTUM raza, padoTy rasa.

6. (227) B munmuaape nox noprrHeM HaxoauTcs 20 r asora. ['a3 ObLn
HarpeT Ha 100 K npu nocrossHHOM naBieHuu. OnpenennTs KOJIUYECTBO TEIJIOTHI,
COOOIIICHHOM Ta3y, paboTy paclIupeHus U IpUpaIeHne BHYTPEHHEH SHEPTHH.

7. (263) MWpeanbHsbiil Ta3 coepmiaeT uukia Kapno. Temmneparypa
HarpeBarens T1=500 K xomomunpHuka T2=300 K. PabGora u30TepMHUECKOTO
pacummpenusi raza cocrasisger 2 k/[x. Onpenenute: 1) Tepmuueckuit KITJ|
1IMKJIa;2) KOJUYECTBO TEIUIOTHI, OTJAAHHOE Ta30oM IMpPU H30TEPMUUYECKOM CKATUU
XOJIOJUITBLHUKY.
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8. (250)  Temmomas wmammnHa pabGotaer mno 1uKIy Kapho.
Temneparypa HarpeBatens 3270C. Onpepenuts KIIJ[ umkna u Temmnepatypy
XOJIOAWJIBHUKA TEIIOBOM MAIIUHBI, €CIIU 3a cUeT 2 KJ[K TEIIOThl, TOJIYYEHHON OT
HarpeBare’is, MalHa copepiaeT padoty 400 Jx.

9. (271) Apron maccoit 4 r 3anumaer oowseM 0,1 nm3 mox
JTABJICHUEM 2,5 MIla. Haiitu TeMnepaTypy rasa, cumTas €ro uicajlbHbIM,
peabHBIM.

10. (324) K cranbpHOW MNpPOBOJIOKE JUIMHOM 2 M M PagnycoM 3 MM
nojgerieH rpy3 B 200 kr. Yemy paBHa paboTa pacTsyKeHHs POBOJIOKH?

Bapuanm unousuodyanvnozco 3adanus «IOnekmpuuecmeo U MAacHemusm
yacmo 1.

1. Maremarnyeckuii mMasTHUK Maccoil 1 10-3 kr mpencraBiseT coOoit
IIapUK, TIOJIBEIICHHBIN Ha MIEJIKOBOW HUTH, ITTMHA KOTOPOH BEJIMKA MO0 CPABHEHUIO
c pasmepamu mmapuka. Kak u3MeHUTCS mepuoj KoJjieOaHUs MasiTHUKA, €CIH
coobmmB mapuky 3apan 1,6:10-6 Kn, nomecturr ero B OJHOPOAHOE
AIEKTPUUECKOE ToJie ¢ HampsikeHHOCThio 3-104 B/M, cuioBbie JTMHUU KOTOPOTO
HarpaBieHbl BBepx? Kakoil BearunHbI J0HKHA OBITh HAIPSHKEHHOCTD IMOJIsI, YTOObI

[
T, =27 |—
IapUK KoJ1e0ascs ¢ IePHOI0M 99

31.  Tpu Toueunsix 3apsga 3.10-6 K, 5.10-6 Kn u -6.10-6 Kn
HaxopsTtcs B BepmmHax TpeyroiabHuka co cropoHamu 0,3 m; 0,5 m u 0,6 m.
Onpenenuts paboOTy, KOTOPYIO HAJI0 COBEPLINTH, YTOOBI PA3BECTH 3TH 3apsiibl Ha
TaKO€ pacCTOsiHUE, 4YTOOBI CHUJIBI UX B3aUMOJIEUCTBHS MOXHO OBUIO CUWTATh
PaBHBIM HYJIIO. 3apsi/ibl HAXOIATCS B KEPOCUHE.

54. Haitu cuity NpUTSKEHUST MEXKy TUIACTUHAMU TUIOCKOTO KOHAEHCATOPA,
€CJIM TUIOIAAb Kakaou miuactulsl 4.104 mm 2, paccrosiHue Mexay HUMH 10 M,
JUAJIEKTPUYECKOW TMPOHUIIAEMOCThIO cpenbl 6. Pacuer mpoBectw st ciyyas,
Korja KOHJeHcaTtopy cooOmieH 3apsan. 4.10-7Ki, mocie 4ero OH OTKIIOYEH OT
MCTOYHUKA OCTOSIHHOTO HAIPSKEHHUS.

61. Onpengenuth cuily TOKa B conpoTuBieHun R3 Y HalpsDKEHHWE Ha
KOHIIaX J3TOro compoTuBieHusa, eciu E1=4B,

—T ’_‘ E2=3B,
* _| R1=20Mm, R2=60m, R3=60m

R
- E1 T
RZ o, ‘

91. DJIC O6arapen 12 B. Hawubonbiias
cmiia Toka S5 A. Kakag HamOoiblllasgs MOIIMHOCTE MOKET BBIICIUTHCS Ha
MOAKIIFOUEHHOM K 0aTapee pe3ucTope ¢ NePEMEHHBIM COITPOTUBIICHUEM.

110. Jlammniouka u peoctaT, COEIUHEHHBIE MOCJIEA0BATEIBHO, TPUCOCTUHEHBI
K MUCTOYHUKY Toka. Hampsbkenne Ha 3axumax namnouku 40 B. ConportuBienue
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peoctata 10 Om. Buemmnsis nens notpebsser momHocts 120 BT, Onpenenuts
CUJIy TOKA B LEIIN.

121. JIBa mapasuienbHbIX OECKOHEYHO JJITUHHBIX MTPOBO/JIA, IO KOTOPHIM TEKYT
B OJIHOM HampaBjiecHMu TOKu 60 A, pacmosiokeHbl Ha paccTtosHui 10 cMm apyr ot
apyra. OnpenenuTs HHAYKIHI MAarHUTHOTO TOJISL B TOUKE, OTCTOAIIEH OT OJIHOTO
MIPOBOJHUKA HA PACCTOSIHUU 5 CM M OT JIPYTOro - Ha pacCTOAHUM 12 cM.

133. JKenesnslii cepaeyHuk aiuHON 50,2 ¢M C BO3AYIIHBIM  3a30pPOM
mHor 0,1 cM mmeer 0OMOTKY u3 20 BUTKOB. Kakoil TOK AOKEH MPOTEKaTh 10
ATOM 0OMOTKE, 4YTOOBI B 3a30p€ MOIYYUTh UHAYKIHIO 1,2 T

145.B cepenuHe OCHOBaHUS TOHKOIO JUIMHHOIO CoJieHOuAa (TOK 5 A, 4ucio
BUTKOB Ha eauHUITY JTuHBI 200 1/cM) ToMeInena MaJieHbKasi paMKa, COCTOSIIAs 13
100 ButkOB mmomaaeo 1cm2. Kakoe KOJIMYECTBO 3JIEKTPUYECTBA MPOUAET YEpe3
paMKy, €CJIM €€ MEPEHECTH B UEHTp conieHonaa ConpoTuBiieHne paMku 5 OM.

170. LMKIOTpOH TMpeaHa3Ha4eH MJIsI YCKOPEHUs MPOTOHOB O
SHEpPruu 8-10-15 JIx. KakoB 0oJKeH OBITh paguyc IyaHTOB IIMKJIOTPOHA,
€CIM MWHAYKUHMS MarHutHoro mosist paBHa 1 Tn? KakoBa HamMeHblnas
MPOJIOJKUTEILHOCTh OJHOTO IMKJIa PabOThl ATOTO YCKOPHUTEINS, €CIM HayaiabHas
SHEPrusl MPOTOKOB Maja, a aMIUIMTY1a HaNpsHKeHUs: Mexky ayantamu 16-103 B?
(BIMSIHUEM 3aBUCUMOCTH Mp OT V IIPeHEOPEYb ).

Bapuanm unoueudyanonozco 3adanus «IneKmpuyecmeo U MacHemusm
uacmo 2».

181. Ilpu snexTpoause pacTBOpa CEPHOM KHUCIOTHI PACXOAYETCSI MOIIHOCTh
P =37 Bt. Onpenenuts CONPOTUBIICHUE JIEKTPOJIUTA, €CIIN 3a Bpems t = 50 MuH
BbIZIeIsIeTCa m = (0,3 T Bozopoaa.

209 . KakoBa KOHLEHTpalKs OJHOBAJICHTHBIX HOHOB B BO3AYXE, €CJIU IPU
HarpsbkeHHocTH 1ot 34 B/M mimoTHOCTh Toka 2 MKA/M2 . T1oIBHSKHOCTH HOHOB

U+=1,38-10-4m2 /(c B), U-=1,91 -10 - 4 M2 /(c B).

212. CKOIBbKO 3JIEKTPOHOB €KECEKYHIHO BBUIETAET M3 KaTOAA JIEKTPOHHOU
JIAMIIBI, €CJIM aHOIHBIM TOK 1 MA?

225. A30T WOHM3HpYETCA PEHTI€HOBCKMMHU Jy4yaMu, Omnpenenutsb
MPOBOJIUMOCTh a30Ta, €CIM B KaXJIOM KyOMYECKOM CAaHTHUMETpPE ra3a HaXOIUTCS
107 map wnoHOB. IIOABMXKHOCTH TMOJIOKUTEIBHBIX HOHOB paBHa 1,27 , a
orpuuarensbHbix 1,81 cm 2/B c.

231. YeMy paBHO OTHOIIICHUE YHCJIa CBOOOJHBIX DJIEKTPOHOB B €IAUHUIIC
o0beMa y BUCMYyTa U CypbMbI, €CJIIM MPU HarpeBaHuu ojHoro u3 cnaeB Ha 100 K
Bo3HuKaeT tepmo-2/[C 0,011 B?

236. Onpenenuthb KOHIICHTPAIUIO CBOOOJHBIX  DJICKTPOHOB B
MOJIyIPOBOJJHUKOBOM TJIACTUHKE, €CJIM MOCcTosiHHAs Xoia pasHa 1,9 -10 —7 m/Ku.

260. Cuna TOKa B II€NH, COCTOSIIEH M3 TEpMOIapbl W TajlbBaHOMETpPA
conportusieHueM 80 Om paBHa 2 MKA mipu pa3zHoctu crnaeB 350 OK. Onpengenuts
COMPOTHUBJICHUE TepMOTIaphl, ecitu €€ nmoctostHHas 47,9 MxB/K.

32



270. KonebGaTenbHbIi KOHTYpP COCTOMT W3 BO3AYIIHOTO KOHJEHcCATopa C
mmomaapto miactuH 100 cm 2 u karymku uaayktuBHOocTH 10 —5 T'H. Ilepuon
ANEKTpUUECKUX KosieOanui B KoHType 10 —7 cek. OnpeneanTs pacCTOSHUE MEXKIY
IJJACTUHAMH KOHIEHCATOpa.

289. B nenp nepeMeHHOro Toka HampsbkeHueM 220 B u yacroron 50 '
BKJIIOUEHBI TOCJeNOBaTeIbHO €MKOCTh 35,4 MK(, akTuBHOE compotuBieHue 100
OM u umnayktuBHOCTh 0,7 I'H. HaliTu cuily TOka M TNaJCHHUE HANpPSOIKEHUS Ha
E€MKOCTH, OMUYECKOM COMPOTUBJICHUU U UHTYKTUBHOCTH.

315. PryrHo-kBapueBas nammna I[IPK-2 mnoakirodyaeTrcss K MCTOYHHKY
MEePpEMEHHOr0  HampspkeHust ¢ 4dactorod S0I'm depe3 apoccens, pabouee
HampsbkeHue Ha kotopoMm 180 B, a addextuBHas cuma toka 4 A. Onpenenutsb
AKTUBHOE COIPOTUBIIEHUE APOCCEIIS, €CIIA €r0 UHAYKTUBHOCTH 0,11'H.

Bapuanm unousuoyanvhozo 3a0anus «Onmukay.

1. (2) Manpuuk, risiis ¢ MOCTa, OTPEeNiI, yTo TiyouHna peku 2 M. Kakosa
WCTUHHAs TIyOMHA pEeKu?

2. (26) IlnockoBeilyKias JUH3a IOJOXKCHA HAa CTEKISHHYIO IUIACTHUHKY,
NpUYEM MEXKIY JMH30M M IJIACTUHKON HeT KoHTakTa. Juamerpwsl Sro um 15ro
TeMHbIX KoJiell HpioToHa, Habm0/1aeMbIX B OTPA)KEHHOM CBETE, COOTBETCTBEHHO
paBubel 0,7 u 1,7 mm. OnpeaenuTs paauyc KPUBU3HBI JIMH3bI, €CIU CUCTEMA
OCBEIIAETCS CBETOM C JUIMHOM BOJIHBI 581 HM.

3. (50) Ha y3kyto 1miesnb najaeT HOpMaJIbHO MOHOXPOMAaTHYECKHUM CBET. YTOII
OTKJIOHEHUS JTy4el, COOTBETCTBYIOIIMUX BTOPOUM CBETJION AUMPAKIIMOHHOM MOJIOCE,
¢= 1°. CKOJIbKMM JJIMHAM BOJIH TaJIal0IIET0 CBETA PaBHA IIIMPUHA IIEIIH?

4. (68) Nudpakumonnas pemerka comepkuT 100 mWTPUXOB HA MM JTUHBIL.
OnpenenuTs JJIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETA, MAJAlONIEro Ha PEUIETKY
HOpPMaJbHO, €CJIM YroJ MEXIy JABYyMsS MaKCUMymMaMy I€pBOro mopsaka 8°.
OnpenenuTs 00111e€ YUCIIO TJIABHBIX MAKCUMYMOB B AUGPAKIIMOHHON KapTHHE.

5. (74) Tlop xakuMm yTJIOM JOJDKEH MaaaTh My4YOK CBETa M3 BO3JAyXa Ha
MOBEPXHOCTH KUIAKOCTH, YTOOBI MPU OTPAKEHUHU OT JTHA CTEKIISTHHOTO COCY/a

nl = 1,5, manmoaHenHoro Bogod n = 1,33, cBeT OBUI IMOJHOCTBIO IIOJIS-
pu3oBaH?

6. (96) CxoapKO SHEpruM M3JIy4aeTcs B NpocTpaHCTBO 3a 10 yacoB ¢
miomaau naxotHoi 3emun I ra, umeromeit temneparypy 27°C? Cuuratrh noyBy
YEPHBIM TEJIOM.

7. (121) ®oron c suepruen 0,8*%10 -13 JIx Obur paccesH npu 3ddexrte
KomnTona Ha cBoOoaHOM 3JiekTpoHe Ha yroy 180° . OnpenenuTs KUHETUYECKYIO
HHEPTHUIO JIEKTPOHA OTJAYH.

8. (145) Kgautel cBera ¢ oHeprue 7,8%10-19 [k BBIpHIBAIOT
(GOTORIEKTPOHBI W3 MeTajuia ¢ paboroi Beixoma 7,2 10-19 Jx. Haiitu
MaKCHUMAJIbHBI HUMITYJIbC, IEpEe/IaBa€Mblii MOBEPXHOCTH METa/ia MPU BbUIETE
AIEKTPOHA.

Bapuanm unoueudyanvnozo 3a0anus «cAmomnasn pusukay.
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(171) Yemy paBen mo Teopuu bopa opOMTANBHBIE MOMEHT 3JIEKTPOHA,
JBIKYIIETocs 1o 2 i opoute atoma Bojopoaa? Yemy paBeH paauyc 3TOil OpOUTHI,
€CJIM U3BECTEH OPOUTATBHBIA MOMEHT AJIEKTpOHA?

(187) Paznuiia Mexay TOJOBHBIMU JUHUAMH cepuit Jlalimana u bansmepa B
JUIMHAX BOJIH B CIIEKTPE aTOMApHOTO Bojopojaa paBHa 534,7 uMm. Onpenenuts mo
ATUM JaHHBIM MOCTOSIHHYIO [lnanka.

3. (196) Omnpegenutrs (B MAJIMHAX BOJIH) CHEKTpaibHbIC JUANa30HbI,
npuHajexanme cepusaM Jlaimana u bamemepa.

4. (224) Omnpenenuth JMHY BOJHBI Ko - JMHUM XapakTEpUCTHYECKOTO
PEHTTEHOBCKOTO  CIIEKTpa, TOJYy4yaeMoro, a pEHTTEHOBCKOW TpyOke ¢
MO0 1eHOBBIM (40Mo) anTHKaTO10M. MOXHO JI TIOJTYYUTh 3TY JIUHUIO CIEKTPA,
M0J1aB HA PEHTI€HOBCKYIO TPYOKY HaIpsihKEHHE

4*103 B?

5. (241) YeM oTimuaercsa MO CTPOCHUIO SAPO JIETKOTO M30TOMNA Telus OT
SJIpa CBEPXTSXKEIOro BoAgopoaa (Tputus)?

6. (254) Haiiti nocTOSIHHYIO pacriaja pajaus, €Clid ero nepuo/ nojaypacraia
T=1550mer.

7. (273) Ipu pacnage uzorona Qochopa 15P32 u3 sapa ero aroma
BBIOpAchIBaeTCA DJEKTPOH U HeWTpuHO. Hammcarh simepHyro peakiuio pacriazia
nzorona Qocdopa u onpenenuts uncia AN1 u AN2 atomoB, pacnagarommuxcs 3a
npomexyTkn BpemeHn Atl= 10 nueit u At2 = 1 c. [lepBoHadaIbHOE YKCIIO ATOMOB
No =1,9-1019

8. (289) CkonbKO SHEPIrUM BBIAEISETCS MPU 00pa30BaHUM OAHOTO I'pamMma
reaus U3 MPOTOHOB U HEUTPOHOB?

B nomHoM 00beMe UWHAMBUIAYAIbHBIE 3aJaHHS  TPEACTABICHBl B
METOJIMYECKON JINTEPATYPE:

1. ®duznyeckre  OCHOBHI ~ MexaHWKH.  MornekynspHas  ¢pu3MKa.
NunuBuayanbHble 3afaHusl IJis CTYJEHTOB TEXHOJIOTMYECKOro (akynbrera u
dakyabTeTa MEXaHU3AIUU CEIHCKOTO X035HCTRA.

2. DNEKTPUYECTBO U MarHeTu3M. HIuBUyanbHbIC 33/IaHUs 110 (PUBHKE
JUTSL TH)KEHEPHBIX (PaKyJIbTEeTOB.
3. Ontuka. AtomHass u suepHas ¢usuka. COOpHUK 3amayd s

CaMOCTOATENbHOM pabOTHI CTYICHTOB.

7.3 Bonpochl AJ151 IPOMEKYTOYHOM aTTeCTAIIUN

Bomnpocsl k 3auery : MexaHnka ¥ MoJieKyJispHas ¢pusuka (1 cemectp)

1. KunemaTnka BpamarenbHOro JIBUXEHHS. YTIOBOW IIyTh, YIJIOBas
CKOpOCTh, yriioBoe yckopenwue. Ilepuoa. Csizb MeXIQy JMHEHHBIM U YIJIOBBIMHU
BelnurnHaMu. DopMynbl MyTH M CKOPOCTH IMPU PABHOMEPEMEHHOM JIBUKEHUU
TOYKHU 110 OKPYKHOCTH.

2. OcCHOBHBIE 3aKOHBI TUHAMUKHU. UMIyJIbC CUJTBI, UMIYJILC TEJa. 3aKOH
COXpaHEHUS UMITYJIbCA.
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3. Cunbl B mpupoge. Cuna tspkectu. Bec Ttena.Cuna tpenusi. Cuiibl
ynpyroctu. Jlepopmanust tena. 3akoH ['yka. Cuibl, JedcTBylolue mpu
BpAIllaTEIIbHOM JIBUOKCHUU.

4, PaGota, Mo1tHOCTh, 3Hepruss Enunuiibl usmepenus. Kunernueckas u
MOTEHUIUAJIbHAS YHEPTUU. 3aKOH COXPAHEHHUS YIHEPTUH.

5. Y nap mapoB. YIpyruv 1 HEynpyruu yJaapsbl.

6. JlnHaMuKa BpalaTeabHOTO ABUKEHHUS.

1. Kunematnka rapmoHmdeckoro kojeOanws. CMelIeHHne, CKOPOCTb,
YCKOpEeHHEe Tpu KoseOaTeTbHOM JIBIDKCHHMH. JlMHAMUKAa KOJeOaTeIIbHOTO
JBIDKEHUS. Y paBHEHUE CBOOOTHBIX KOJICOAHMIA.

8.  KonebGanusi maremMatuyeckoro M (PU3MUECKOTO MasiTHUKA.DHEPTHUs
rapMOHUYECKUX KOJICOAHUIA.
Q. 3aryxaromue KoJIeOaHwMsI. HuddepennmansHoe ypaBHECHHE

3aryxaromux KkoneOanuil. Kosdpduuument 3aryxanua. Ammiutyna, Yacrora u
nepuo, JorapupMUIecKuil AEKPEMEHT 3aTyXaHusl.

10. BoiHyXIeHHbIE KOJeOaHMS. YpPaBHEHHE BBIHYKICHHBIX KOJICOAHUU.
AMIUIMTYAa BBIHYXXICHHBIX  KosieOaHUH, €€ 3aBUCUMOCTh OT  YacTOThI
BBIHYK/JIAIOLIEN Cuibl. Pe3oHaHc.

11. 3akoHBl UACATBHOrO Tra3a. YpaBHEHHE COCTOSHHUS WJCAIBHOIO rasa
(ypaBHenue MenneneeBa- Kianeiipona).OCHOBHOE ypaBHEHUE KUHETHUECKOMN
TEOPHUH Ta30B. AOCOIIOTHBIN HYJb TEMIIEPATYPHI.

12. Cpenusis KHHETHYECKas SHEPrus MOCTYNaTeNbHOTO JABMKECHUSA
Moiekyn ra3za. CKOpOCTM MOJIEKYJl ra3a. 3aKOH pacIpeiereHuss MOJIEKYJ I10
ckopocTsiM (pacnpeaenenue Makcsesuia). ['a3 B mose Tsxectu. bapoMmerpuueckas
dbopmyna.

13. 3akoH u3MEHEHHUs KOHIEHTPAIMU MOJIEKYJ C BBHICOTOH. 3aBUCHMOCTD
pacnpeneneHuss MOJIEKYJ 0 BBICOTE OT MacChl MOJIEKYJ M TeMIlepaTyphl rasa.
Pacnipenenenue bosbimana.

14. CronxkHoBenue wmoiekya. CpenHsas majMHA CBOOOJHOTO TMpobera
MOJIEKYJI. 3aBUCUMOCTB €€ OT AaBJIECHUS U TEMIEPATypsl. BakyyM.

15. VYpaBHeHus nepeHoca B rasax.

16. IlepBoe Hauasno TepmoauHaMuKH. CTermeHW CBOOOJBI MOJIEKYJ Ta3a.
BHyTpeHHsis sHeprusi uaeanpHoro rasa. Pabora, coBepiiaemas ra3om IMpu €ro
pactuupeHund. @PU3NYECKHA CMBICI YHUBEPCAIBHOW Ta30BOM  IOCTOSHHOM.
TennoéMKOCTh NACANBHOTO Ta3a. 3aBUCUMOCTD TEITIOEMKOCTH OT TEMIIEPATYPHI.

17. Kpyrossie npouecchl. KIT/] ukna. [Hukn Kapho.

18. OOpatumple W HeEOOpaTUMbIE TMPOLECCH.  TepMOAMHAMHYECKAs
BEPOSITHOCTh COCTOSIHMS cUCTeMbl. DHTponusd. Bropoe Havano Tepmoannamuku u
€ro CTaTUCTUYECKUUN CMBICI. VI3MEHEHUE SHTPOIIUHU MPU U30IPOIIECCaX.

19. Peanphble ra3pl. MeXMOIEKYyIIpHOE B3aUMOJEHUCTBUE. YpaBHEHHE
Ban — nep Baansca. M3orepmbl peanbHOro rasa. Kpurtumueckoe cocTtosiHue
BEILIECTBA.
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20. CepoiictBa kuakocteid. I[lOBepXHOCTHOE HATSIKEHUE IKHUAKOCTH.
JlaBneHue  MOJA ~ HWCKPHUBIEHHOM  TOBEPXHOCTBIO  KHUIKOCTH.  SIBIeHHE
KalWUIIPHOCTU. BricoTa MOAHATHS )KUIKOCTH IO KaWILISPY.

21. HcnapeHue *)uAKoCTU. YJelbHas TEIJIOTAa UCHApPEHHs. 3aBUCUMOCTb
e€ OT TeMIepaTyphbl.

22. TemuoBble 1 MEXaHUYECKHE CBOMCTBA TBEP/BIX TEIL.

Bonpochbl K 3a4eTy : DJeKTPHYECTBO M MarueTusM (2 cemecTp)

1. B3aumoneiictBue  anekTpudeckux — 3apsanaoB.  3akoH  Kyiona.
DnekTpocrarndeckoe nosie. HanpspkeHHOCTh MOJIsl TOUEUHOTO 3apsifa, U CUCTEMBI
TOYEYHBIX 3apsiA0B. EMWHUIBI M3MEPEHNS HAPSKEHHOCTH.

2. [IoTok BekTOpa HANPSKEHHOCTU  BJIEKTPOCTATUYECKOrO  MOJIA.
Teopema ['aycca u €€ npuMEHEHHE K paCUETy IIEKTPUUECKUX TOJIEH.
3. Pabora IIEKTPOCTATUIECKOTO 0JIse 1o IIEPEMELICHUIO

3apsna.lloreHnuaneHas 3Heprus 3apsaa B dJIEKTPOCTaTUYECKOM Ioje. IloreHunai.
Enununel u3mepenus norenuuana. [lorenuuman moss toueyHoro 3apsiza. Pabora
I10 TIEPEMELIEHUIO 3apsAIa B DJIEKTPOCTATUYECKOM II0JIE.

4, [lonspuzamusi  HENOJSAPHBIX W MOJSIPHBIX  JUDJIEKTPUKOB B
IEKTPUYECKOM  mosie. BekTop nossipu3zanmu. OJEKTPUYECKOE TIoJIe B
OUDJIEKTpUKE. JIM3JIeKTprudecKass MPOHULIIAEMOCTh. HalpsyKeHHOCTh U MOTEHLIHAI
AIEKTPOCTATUYECKOTO TOJISL B AUIIIEKTPHUKE.

S. DIIEKTPOEMKOCTD ITPOBOJHUKOB. EnyHnns U3MEpEHUS
EKTPOEMKOCTH. EMKOCTb IIJIOCKOTO  KOHJEHCATOpa. DHEprus 3apsHKeHHOTO
IIPOBOJHUKA M KOHJEHcartopa. [IMOTHOCTh SHEPIUM 3JIEKTPOCTATHYECKOTO  IOJIS.
DIIEKTPUYECKOE N0JIE KaK BUJ MAaTEPUHU.

6. [IOCTOSIHHBIN DJIEKTPUYECKUN TOK, €r0 XapaKTEPUCTUKH. Y CIIOBUS
CYLIECTBOBAHMSI TOKa B IPOBOJHHUKE. OJEKTPOJABMXKYIIAs cwia. Hampsokenue.
3akon Oma juist ydacTka 1enu U noiaHou mnenu. 3akon Oma B auddepeHimaibHoMl
dbopme. 3akon [xoyns — Jlenma. PabGoTta M MOITHOCTBH 3JIEKTPHYECKOTO TOKA.
EnauHuib ux u3MepeHusl.

7. [TocnenoBaTenbHOE W NApPAJIEIBHOE COCAUHEHHUE MPOBOJIHUKOB.
Pacuet pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.
8. MarautHoe 1mone TOKa. XapakKTEpUCTUKHM MArHUTHOIO  IOJIA:

MarHuTHasl MHIYKIUS U HAIPsHKEHHOCTD 1oJist. M300pakeHrue MarHuTHOTO TIOJIs C
MMOMOILbIO IMHUI MAarHUTHOM MHAYKIUH. [[0TOK MarHUTHOW MHAYKIIUU.

9. 3akoH bwno-CaBapa — Jlammaca. Ero mnpumeHeHne K pacuyery
MArHUTHBIX TIOJIEH.

10. Cuna, gelcTByrOIIasi Ha MPOBOJHUK C TOKOM B MAarHUTHOM TIOJIE
(cuna Ammnepa). BzaumoneiictBue napasienbHblx TokoB. Cuia, nedcTByrOImas Ha
3apsii, JBHOKyIWiicss B MarHutHoe mnoje (cuna Jlopenua). Pagumyc u mepuon
oOparieHus 3apsKEHHOM YacTUIlbl B MAarHUTHOM MoJjie. PaboTta mo mepemMenieHunto
ITPOBOJIHMKA C TOKOM B MAarHUTHOM IIOJIE.
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11. MarauTtHble CBOWCTBa  BemiecTBa J[MamarHWTHBIE  BEIECTBA.
[TapamaruuTHble BemectBa. PeppomarHetTuku. HamarHnuumBaHue kene3a B
MarHuTHoM noJe. ['ucrepesuc. [Ipupona peppomaruerusma.

12. DnexrpomarnuTtHas uHaykuus. [lpaBuino Jlenma st ompeneneHus
HaIpaBJICHUs HWHAYKIUOHHOrO Toka. Bemnumna JOJIC wmHaykuuu. MexaHusm
BO3HUKHOBeHUA DJIC MHIYKIIMU B MMPOBOAHUKE IBUKYIIUMCS B MATHUTHOM I10JI€
Y B HEMOJIBU)KHOM IIPOBOJISIIIIEM KOHTYPE.

13. SBnenme camomnaykuuu. IJC camoumnaykuuu. WHIyKTUBHOCTDH
KOHTYypa U coieHouja. Enunnna mHAyKTUBHOCTH — ['eHpH. DHEprus MarHuTHOTO
noJist. DKCTPATOKH 3aMbIKaHUS U pa3MblkaHus. B3aumuas unaykuus. Toku dyko.
Tpanrcdopmarop.

14. PaGota BBIXOJIa DJIEKTPOHA W3 MeTa/lIa. TepMOdIIEKTPOTHAST YMUCCHSL.
[Mpunuun paGoThl, XapaKTEPUCTUKH W MPUMEHEHHE JJICKTPOHHBIX JIaMII.
Bropuunast anexTpoHHas sMuccusi. @OTOAIEKTPOHHBIE YMHOKHUTEIIH.

15. KoHTakT 1BYyX pa3HOpOAHBIX MeTaioB. KoHTakTHas pa3HOCTb
NOTEHIMAIOB. TepMoaneKkTpoaBWKyIIas cwia. Tepmomnapa, €€ rpaayupoBKa U
IIPUMEHEHUE.

16. IloHsATHE O KBaHTOBOW TEOPHH MPOBOAUMOCTHU. DIIEKTPOIPOBOJIHOCTD
METaJUIOB, OJIYIIPOBOJHUKOB U JUAIEKTPUKOB C TOYKU 3PEHUS 30HHON TEOPHUH.

17. CoOcTBeHHass W TMpPHUMECHas MPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
OOpa3oBaHuE 3aNUPAIOLIETO CJIOS B MECTE KOHTAKTa JIBYX MOJYNPOBOJIHUKOB
pa3IMYHOr0  TUOA  NPOBOAMMOCTH.  [lONMympOBOIHUKOBBIA  JIHOA,  €ro
XapaKTEPUCTUKM M HUCIOJb30BAHUE [JIs1 BBIIPAMIICHUS NEPEMEHHOIO TOKA.
Tpanzucrop.

18. DOmnexkTpuyeckuii TOK B pacTBopax dyeKTpoiuToB. CTemneHb
nuccoruanuu. 3akoH OMa 11l paCTBOPOB JJIEKTPOJUTOB. DJIEKTPOJIN3. 3AKOHBI
@apanes. OnpenesieHne 3aps/1a OJHOBAIEHTHOTO HOHA.

19. TIlomydyeHue mepeMEHHOTO TOKAa U €ro XapakTepucTuku. OmMuueckoe
CONPOTHUBJIEHUE, KOHJIEHCATOP M KaTyIlIKa MHAYKTMBHOCTH B LIENIH NEPEMEHHOIO
TOKaA.

20. 3akoH OMa 11l TOCIEA0BATEIBLHOM 1IeNu MepeMeHHoro Toka. Casur
¢da3 MeXIy TOKOM U HalpsbKeHHeM. SIBileHue pe3oHaHca B LENU MEPEMEHHOTO
TOKa. MOIIIHOCTh B LI€TIH MepeMeHHOoro Toka. KoagpuimeHt MoHocTy, myTH ero
MOBBIIICHHUS.

Bomnpocs! k 3k3ameny: OnTuka u aromHas ¢pusuka (3 cemecrTp)

1. [Ipupoma  cBera. KBaHTOBO-BOJIHOBOW  Ayalin3M. [xana
AIEKTPOMArHUTHBIX BOJIH.
2. ['eomerpuueckas ontuka. OCHOBHBIE 3aKOHBI T'€OMETPUYECKOU

ONTUKHA (TIPSMOJIMHEHHOIO PACIpPOCTPAHEHUSI CBETa, HE3aBHCUMOCTH CBETOBBIX
My4YKOB, OTPAKECHUS U MpeJomiieHus: cBeta). [loiHoe BHYTpEeHHEe OTpakeHUe, ero
MIPAKTUYECKOE MPUMEHECHHUE.
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3. Tonkue muH3b. OCHOBHBIE TOHSATHS (TJIaBHAs ONTHYECKAs OCh,
ONTUYECKUM LEHTp JuH3BI, (okyc, (PokycHoe paccrosHue). BruiBoa ¢GopmyIsl
JuH3bl. ONTHYECKas CUJjla JIMH3BI.

4, [TocTpoenue wm3o0pakeHuss mpeamera B JuH3ax. Hepocratku JmH3
(chepuueckas u XxpomaTudeckas abeppaiiusi, aACTUTMaTH3M).
S. ®oromerpusi.  OcHOBHblE  (OTOMETPUYECKHE  XAPAKTEPUCTUKH

(CBETOBO#l MOTOK, CHJIa CBETA, OCBEIICHHOCTh, SIPKOCTH). EMWHUIBI M3MEpeHUsI
ITUX BEJIMYHH.
6. WNuTtepdepenmus cBera. Korepentabsie BomHBL. CrOCOOBI TOTYYSHUS
KOTEPEHTHBIX BOJIH
( meTox FOura, bunpusma u ousepkana Openens).

7. WUutepdepenuss  cBeta. YciaoBue MakcUMymMa M MHHMMYyMa
unTepdepenun. Pacyer nunTepPepeHIIMOHHON KapTUHBI OT IBYX HCTOUYHUKOB.
8. WnTepdepeniius cBeta B TOHKUX IUIeHKaX. VHTepdepeHInOHHbIE

KApPTUHBI B OTPaXXEHHOM M IpoxonsdmeM cBere. lIoocsl paBHOroO HaKIIOHA,
I0JIOCHI paBHOM TONIKHBEL. [IpakTHueckoe npuMeHeHne HHTep(EepeHIINN CBETA.

9. HUurepdepenmust cera. Konmbiia HetoTona. BeiBoj dopmynsr st
PaguycoB CBETJIBIX U TEMHBIX KOJIELl B OTPaKEHHOM U IPOXOJISAIIEM CBETE.

10. JIudpakums cBeta. YcioBue HaOM0ACHUS JU(PPAKIMK CBETa.
[Tpunmun T'roiirenca-®penens. OObscHeHUE sBICHHUS TUGPAKIMK HAa OCHOBE
ATOTO MPUHLHIIA.

11. Hudpakuua Ppenend. Judpakuus Ha KpyriioMm OTBepcTUU. Metop
30H @peHers.

12.  udpakuus Ppaynrodepa. Jdudpakuus Ha ogHON ImIenu. YcCiIoBUA
MaKCUMyMaM 1 MUHUMYMa.

13. udpakumonnas pemetka. Judpakuus nHa pemeTke. YCIOBHS
MaKCUMyMaM ¥ MUHUMYMa JiJIsi AUGPaKIIMOHHON PEIIeTKH.

14. udpakuus Ha npoctpaHcTBeHHOU pemietke. Dopmyna Bynbda —
bperros.

15. Paspemaromiast CiocOOHOCTh ONTHYECKUX ITPUOOPOB.

16. Ilomspuzamusi cBeta. EcTecTBEHHBII W TMOJISPU30BAHHBIN  CBET.
CriocoObl  MOy4YeHHs] MOJSPU30BAHHOIO cBeTa. lIpakThueckoe NpHUMEHEHHe
SABJICHUS MTOJISIPU3ALINY.

17. Tlonspuszamusi cBera. VI3MEHEHHE MHTEHCHMBHOCTH CBETa IpHU
MPOXOXKJAEHUU uepe3 mnojspuzarop. 3akoH Mamoca. [lomapuzanus cBera npu
OTPaXEHUM OT IMAJIEKTPUKA. 3aKOH bprocrepa.

18. IpoitHoe  mydenpenmomsieane. CBolicTBa  OOBIKHOBEHHOTO U
He0ObIKHOBEHHOTO Jyuel. [Tpu3zma Hukors, e€ ycTpoicTBO U MPUHIUI ACUCTBUS.

19. SIBnenue BpalieHHs IUIOCKOCTU noisipu3anuu. ONTUYECKU aKTUBHbIE
BEILECTBA. YTOJ MOBOPOTA IJIOCKOCTH MOJSIPU3ALMM MPU IMPOXOXKIECHUH CBETA
yepe3 TBEpAbIe BEIECTBA, pacTBOpHI. [IpakTHueckoe npuMeHeHue.

20. Hucmepcusi cBeta. HopmanbHas W aHOMajbHas JIUCIIEPCHS.
DNeKTpoHHAs TEOPUS JUCIIEPCHH.
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21. Tlormomenwue cBeta. 3akoH byrepa. Paccesaue cBeta. 3akon Panes.

22. TemjoBoe W3IYYEHUE W €ro XapaKTePUCTUKU: CHEKTpaibHas U
WHTErpajibHasl HUCITyCKaTeJIbHas CIOCOOHOCTh, IMOIJIONIATENIbHASI CIIOCOOHOCTb.
[TonsiTue aOCOMIOTHO YEPHOTO Tea.

23. TemnoBoe wu3iayyeHUE. 3aKOHBI TEIUIOBOro usiydenus: Kupxroda,
Credana-bonbimana, Buna.

24. TemnnoBoe uznyuenue. Gopmyna Panes-/Ixunca. YasTpaduoneroBas
karactpoda. ®opmyna [Tnanka. OnrTuyeckas MAPOMETPHSL.

25. @otosadpdext. Buemnuit u BHyTpeHHUN (poTodrdhdexT. 3aKoHBI
dotorpdexra. YpaBuenue DitHmreitHa. OObsicHeHHE 3aKOHOB (hoToddhdekTa Ha
OCHOBE KBaHTOBOM TEOPHUU CBETA.

26. ®Dotodrhdexr. [IpakTrueckoe IPUMEHEHUE dotordexra.
DOTORNEMEHTBI (BaKyyMHBIH, ra30HaIOJHECHHBIMH, BEHTHUJIbHBIN),
(GOTOCONPOTUBIICHUE, UX YCTPOMCTBO U MIPUHITUI JACUCTBUSI.

27. KsanTtoBble cBoiicTBa BemiecTBa. POTOH. DHEPrusi, UMIYJILC U Macca
dboToHna. JlaBieHue cBerta.

28. KsanToBble cBoMicTBa BemiecTBa. Ihdekt Kommnrona.

29. KopmyckynsspHO-BOJIHOBOM Jyain3M CBOMCTB BellecTBa. ['unoresa ne
bpoiinsa. CooTHoreHus HeonpeneaeHHocTen [ elizenoepra.

30. BonnoBas ¢Qyukiusa, e€ ¢dusmyeckuid cmbici. BpemeHHoe u
cranpoHapHoe ypapHenus [Ipéaunrepa.

31. Atom Bomopojaa B KBaHTOBOI MexaHuke. KBaHTOBBIE uncia (T1aBHOE,
OpOUTaNbHOE, MAarHUTHOE, CIHUHOBOE), UX (usnueckuil cmbicia. CrnekTp aroma
BOAOpPO/IA.

32. Ctpoenne aroma. Monmenu artoma Tomcona wu Pesepdopma.
JIuHeNyaThIi CIEKTP U 3aKOHOMEPHOCTH B CIIEKTPE U3TyUYEHHUSI aTOMa BOJOPOAA.

33. Teopus bopa. [Toctynatel. OnbiTel @panka u ['epia. ATom Bogopoa
o bopy (panuyc opOUTHI, MTOJHASI PHEPTHUS AJIEKTPOHA B aTOME, SHEPTUs KBaHTA,
nocrosiHHas Punoepra).

34. PentrenoBckue TpyOku. TopmMo3HOE PEHTIEHOBCKOE H3ITy4YEHUE.
PeHTreHOBCKHE  CIIEKTBI. KopoTkoBonmHOBast ~ rpaHuna  TOPMO3HOTO
PEHTIEHOBCKOTO CHEKTpa.  XapaKTEPUCTUUECKOE PEHTIEHOBCKOE H3ITyUYEHHUE.
3akoH Mo3inu.

35. Ctpoenue atomHoro smpa. [ledext macc. DHeprus CBs3M, yACIbHAS
sHeprug cBs3u. CrocoObl MOyYEeHUS SIACPHON SHEPTUH.

36. Mogaenu atoMHOTO siapa (KamenbHas, o0ooueuHas). SImepHbIe CHITBI.
Nx cBoiicTBa.

37. EcrectBeHHas PaIMOAKTUBHOCTb. Cocrasn PaIMOAKTUBHOIO
u3NydeHus: o,B,y-nyuu. Fx cBoicraa.

38. PamuoakTuBHBIM pacmajg. 3aKOH PaguOaKTHBHOTO pacmana (BBIBOI).
[lepuon mosypacnama, akTHBHOCTh PaIMOAKTUBHOTO JIEMEHTA.

39. MHckyccTBeHHass paguoOaKTUBHOCTh. SlnepHbie  peakiuu. Tumbl
AICPHBIX PEAKLIHM.
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40. Peaxmms nenenus siapa. llemnas peakius.

41. Peakuus cunresa. [IpoGiema ynpaBisieMbIX TEPMOSACPHBIX PEAKIIHM.

42. DnemMeHTapHbIE YaCTUIbl. XapaKTepUCTHUKA U  KiIaccupUKaius
AJIEMEHTAPHBIX YaCTUL. 3aKOHBI COXPAHEHUS DSJIEKTPUYECKOIO, JIENTOHHOTO U
OapHOHHOTO 3aps10B (IIpUBECTH IpuMephl). KBapku

8. YyeOHO-MeTOAMYecKOe W HMHpoOpMALUMOHHOEe  olecredeHUe
TUCHHUILIAHBI (MOIYJIs1)

a) OCHOBHAs JMTEpaTypa

1. Kann, Koncrantun bopucoBuu. Kypc ofOmeir  ¢dusuku
[DnexTponHbIit pecype] : yueoHoe mocobue / K. b. Kann. - Dnekrpon.gan. - M. :
KYPC : MWudppa-M, 2022. - 360 c - Buemnsas — ccbuika:
http://znanium.com/catalog/document?id=393848

2. HMemunuyenko, Buaagumup WBanoBuu. @Dusuka [DIEKTPOHHBIM
pecypc] : yueonuk / B. U. Jlemuauenko, U. B. JlemuauekHo. - 6-¢ uz., mepepad. u
nom. - OnektpoH.jaad. - M. : Uudpa-M, 2021. - 581 c. - (Briciiee obpa3oBanue -

bakanaBpuar). - Buemnss CCBLIKA:
http://znanium.com/catalog/document?id=380106

3. HukepoB, Bukrop AJiekceeBuu. dusuka s By30B: MexaHuka U
MoJIeKyJisipHas ¢u3uka [DnekTpoHHbIN pecype] : yueOnuk / B. A. Hukepos. -
OnekTpoH. gaH. - M. : JlamkoB u K, 2019 - 136 c. - BHemHss cchUIKa:

http://znanium.com/go.php?id=1093242

0) I0MOJIHUTEIbHAS JIUTEPaTypa

1. CageabeB, Urops Baagumuposuu. Kypc ¢puszuku: yueObHoe nocooue
st By3oB: B 3 Tomax / W. B. CasenweB. - Uzn. 9-e, crep. - CII6. [u np.] : Jlanb,
2022.— Towm 1 : Mexannka. Monexymnspras ¢usuka. - 356 c.

2. CageabeB, Urops Baagumuposuu. Kypc ¢puszuku: yuedHoe nocooue
115 By30B: B 3 Tomax / U. B. CaBenbeB. - U3xa. 7-e, ctep. - CIIO. [u ap.] : Jlansb,
2022.— Towm 2 : DnextpuuectBo. Konebanus u BonHbl. BonHoBas ontuka. - 468 c.

3. CageabeB, Urops Baaagumuposuu. Kypc dbusuku: yaedbHoe mocodbue
s By30B: B 3 Tomax / M. B. CaBenneB. - U3xa. 7-e, crep. - CIIO. [u ap.] : Jlansb,
2019.— Tom 3 : KBanToBas ontuka. AToMHas (uzuka. Ousnka TBEpJOro Tena.
®du3rka aTOMHOTO fAJIpa U dJIeMeHTapHbIX yacTuil. - 308 c.

4, CageabeB, Urops BaagumupoBuu. COOpHUK BOIIPOCOB U 3a/1a4 IO
obmieit ¢pusuke : yueb. mocodbue mist By3oB/ 1. B. Casenbes . - U3a. 10-e, crep. -
CII6. : Jlans, 2022. - 292 c.

S. Tpodumosa, Taucuss UBanoBHa. COOpHUK 33724 10 Kypcy PU3UKU
C pemeHus MU : y4eb. moco0. aiist ctya. By3oB / T. U. Tpodumosa, 3. I'. I1aBnoga. -
N3n. 7-e, crepeotu. - M. : Beiciias mikona, 2006. - 589, [3] c.

6. Tpopumona, Taucuss UBanoBua. Kypc ¢usuku: yded. moc. s

CTyI. yapexaeHuil Boictero oopazosanus / T. . Tpodumosa. - 24-¢ u3n., ctep. -
M. : Akagemus, 2020. - 560, [2] c.
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7. Boabkenumreiin, Bajgentuna CepreeBna. COopHuK 3amad 10
o01ieMy Kypcy GU3HKH : JUIsl CTya. TexHudeckux By30B / B. C. BonbkeHITeH . -
4-u3n., crep. - CIIO. : Kawxknbiit mup, 2008 - 328 c. - (Cnenuanucr)

8. YeproB, Anexcanap I'eoprueBmu. 3amauynHuk no ¢usuke : [yueo.
noc. st BTy30B] / A. I'. UeprtoB, A. A. BopoOseB. - U3n. 8-¢, nepepad. u jgom. - M.
: ©u3matimt, 2009. - 640 c.

Q. TpopumoBa, Taucuss MBanoBHa. duszuka : y4eOHUK : JJIS CTYI.
BY30B 110 TeXHHWY. Hampasi. moarot. / T. U. Tpopumona. - 2-e u3z., nmepepad. u
nom. - M. : Axamemus, 2013. - 344, [2] c. - (Beicmee mpodeccuonanbHoe
oOpazoBanue.) (bakamaBpuar)

r) nporpammuoe odoecneuyenue u UHTepHeT-pecypcesbl.

JIMeH3MOHHOeMPOrpaMMHOeo0ecIeYeHHeE:!

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft
Office Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office
Professional 2010

STATISTICA Advanced + QC 10 for Windows

BT.9. OTCYCCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcun 1.6.

1C:Ilpennpusitue 8. Kondurypamus, 1C: Byxrantepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbranTllnroc

KasperskyEndpointSecurity s ousaeca CTaHmapTHBIH

CBo00oaHO pacnpocTpaHsieMoe JINI[EH3NOHHOE NMPOrpaMMHoOe
obecrnevyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.9. OTCYECCTBCHHOC
SAunekc.bpaysep

NHpopmanuoHHbIe ClIPABOYHbIC CHCTEMBI

— Enunoe okHO goctyna kK 00pa3oBaTelbHBIM pecypcaM— PeKUM JIOCTYTIA:
http://window.edu.ru/

— UIC «Koncynprantllnrocy — pexxum poctyna: http://www.consultant.ru/

— Nurepdakc - LlenTp packpsiTusi KOprnopatuBHOW MHGOpMau (cepBep
pacKpwITUsA HHPOPMALIK) — pekuM goctyma: https://www.e-disclosure.ru/

— HWudopmarmonno-npaBoBoii mopran 'APAHT.RU — pexum npocryna:
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http://www.garant.ru/
— ABTOMaTu3upoBaHHas crpaBouyHas cuctema «Cenbpxo3rexHuka» (Web-
Bepcust) - pexxum poctyi: http://gtnexam.ru/

IIpogeccunonanbubie 0a3bl JAHHBIX

— Hayunas snexktponnas O6uOnmorexka eLIBRARY.RU- pexum poctyma:
http://elibrary.ru

— Haykomerpuueckasi 6a3a JaHHBIX SCOPUS: 0a3a maHHBIX pedepaTroB U
ATUPOBAHUS— pexKUM
nocryma:https://www.scopus.com/customer/profile/display.uri

— Odurmanbubiil caiT deepaibHOM CiTyKObl TOCYAaPCTBEHHON CTATUCTHKU—
pexxuMm noctyma: https://rosstat.gov.ru/ (OTKpBITBIN OCTYIT)

— Poccuiickas Axkanemus Hayk, OTKpBITBIM JOCTYH K HAy4YHBIM KypHajIaM —
pexum goctyna: http://www.ras.ru(OTKpbITBIH JOCTYII)

— OdunuanbHelii calT MHUHHCTEpCTBAa CENbCKOro Xo3siiictBa Poccuiickoit
deneparun — pesxuM goctymna:http://mex.ru/ (OTKpbITBIN TOCTYII)

JJIeKTPOHHBIE OMOJIMOTEYHbIE CUCTEMbI:

— OnexTpoHHbIN O0ubnmoteunsiii karamor Web UPBUC — pexum nocrymna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC

— DBC JIAHb — pexxum poctyna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

— DBC FOPAUT — pexum noctyna: https://urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DnekTpoHHass OMOIMOTEKAa  W3AATENIbCKOTO  LEHTpa  «AKaIEMUS:
https://www.academia-moscow.ru/elibrary/(xomnexuus CI10)

— OBC ®I'BOY BO Bomnoroackas I'MXA — pexum pocrymna:
https://molochnoe.ru/ebs/

9.  MarepuajibHO-TeXHHMYeCKOe o0ecneyeHne TUCIUITUHBI

VYyeOnas aymutopus 1237 nana  mnpoBeAeHHs J1a0OpAaTOPHBIX  padoT.
Mexanuka W MonekynspHas ¢usnka. OCHOBHOE 00OpyIOBaHHE W HATJSAHBIC
nocobusi: Tpubomerp, MaaTHUK OOepOeka, MareMaTHU4eCKUd u (U3MUECKUUN
MasiTHUKU, IPYKUHHBIA MasTHUK, YCTAaHOBKA JUIsl U3yUEHUSI 3aKOHOB YNPYroro u
HEYNpyroro yjapa Tell, YCTaHOBKa J[UId M3y4eHUs yOopyrux naedopmanui,
ycranoBka Juist onpenenenust Cp/Cy, Hacoc, yCTaHOBKA JIJIs1 OTIPEACTICHUS BA3KOCTH
xuakoctd MeronoM CTokca, BHCKO3MMETPBI, YCTaHOBKAa JJisi ONpEICNICHUS
KO3 uUIMEeHTa TNOBEPXHOCTHOTO HATSDKEHHS  METOJOM  OTpbIBa  KOJIBILIA,
CEKyHJIOMEp, IITaHT€HIIUPKYJIb, MUKPOMETP, TUHEHKU, TEPMOMETPHI.
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VYueOnast aymutopuss 1229 nns mnpoBeneHuss J1abOpaTOPHBIX padoT.
DneKTpuyecTBO U MarHeTu3M. OCHOBHOE O0OpYAOBaHHE U HATJIAIHBIE MMOCOOUS:
yCTaHOBKa g u3ydeHusi 3akoHoB Kupxroda, (peocrar, ammepMerpsl,
BOJIbTMETPBI, COMPOTUBIICHUS, BBITPSIMUTENb), YCTAHOBKA JJIsI MPOBEPKU 3aKOHOB
MEPEMEHHOr0 TOKa (aMIepMeTp, BOIBTMETP, PEOCTAThl, KATYIIKH UHIYKTUBHOCTH,
KOHJICHCATOPHI, BBITIPSIMUTEIb, MEPEMEHHOTO TOKa), TepMomnapa,
MUKpPOAMIIEPMETP, IJICKTPOIUIUTKA, TEPMOMETPHI, MarazuH CONPOTUBICHUMH,
YCTAaHOBKA JJIA MCCJIEIOBAHUS 3aBUCUMOCTH COINPOTHUBIICHHS MPOBOJHUKA U
NOJIyIPOBOJHUKA OT TEMIEPaTyphl, JJIEKTPOILUIUTKA, MyiabTuMmeTp BP-11,
YCTaHOBKA JUJISl U3YYEHUS p-h Mepexoaa (MIIIMaMIEPMETPhI, BOJIBTMETP, PEOCTAT,
BhIIIpAMUTENb B-4-12 ociummorpad >IeKTpOHHBIM y4eOHBI), yCTaHOBKa MJis
CHATUSL XAapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA ISl CHATUS XapaKTEPHUCTHUK
TPEXANEKTPOAHON  JaMmbl, ocmwuiorpad, YCTaHOBKAa JUid  OMpEICIICHUs
TOPU30HTAJIBHOW COCTABJIAIOIIEH WHAYKIMM MAarHUTHOTO MoJis 3eMiM (TaHIeH-
Oyccoub, peocTar, Kiito4, Beimpsamutens B C-4-12. 9 amnepmertp).

VYyebnas ayautopus 1236 nist mpoBeneHus 1adopaTopHbIX padot. OnTuka.
Atomuast pusuka. OCHOBHOE 00OpYyIOBaHME U HarsgHbIE TOCOOUs: YCTaHOBKA
JUIss  u3ydeHuss paboThl (POTOIJIEMEHTOB MPUMEHSEMBIX B IMPOMBIIUICHHON
anektponuke (Ctenn DC-5 ); yHuUBepcaabHbII MOHOXpoMmaTop YM-2; ycTaHOBKa
st noinydeHns konen Herotona; cnektpomerp C®P-46; ycraHOBKa I
ONpEENCHHs JUIMHBI CBETOBOW BOJHBI (FTOHUOMETP, NU(PAKIIMOHHAS PEIIETKA);
YCTAaHOBKA MJIsi CHATHS XapaKTEPUCTHK (POTORIEMEHTA; ONTHYECKUN MHPOMETP
OIIITNP-17; caxapumetp CY-4; peppaktomerp UPD-22.

VYuebnas aymutropusi 1234 1 npoBeleHUs] 3aHATUM JICKIIMOHHOTO U
CEMUHAPCKOro TUNa (IMPAKTUYECKUE 3aHATHS); TPYNIOBBIX M WHAMBUAYATIbHBIX
KOHCYJIbTAllMi; TEKYIIETO KOHTPOJS M MPOMEXYTOYHOM arrectauuu. OCHOBHOE
o0opyloBaHME: 3KpaH Ijs Mmpoekropa 1 mT., mpoekTop - 1 mT., KOMIOBIOTED B
KOMIUIEKTE - 1 mT.

VYyeOnas aynmuropuss 1225 s TpoBeNeHUsS 3aHATUNA JIGKIIMOHHOTO W
CEMUHAPCKOro TUMNa (MPAKTUYECKUE 3aHATHS); TPYNIOBBIX U WHAMBUIYATHHBIX
KOHCYJITallMi; TEKYyLIEro KOHTPOJISI U MPOMEKYTOYHOM arrectauuu. OCHOBHOE
o0opylOBaHME: 3KpaH js Mmpoekropa 1 mT., mpoekTop - 1 mT., KOMIOBIOTED B
KOMIUIEKTE - 1 mT.

OBECIHHEYEHUE OBPA3OBAHUSA AJIA JIML C OB3

Jist obecnieueHusi 0Opa3oBaHUsT MHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI peaM3alysl JAUCHUTIIMHBIMOKET OCYIIECTBISATHCS B
aJaliTHPOBAaHHOM  BUJE, UCXOAS W3 WHIUBUAYAIbHBIX TCUXO(U3HUECKUX
OCOOCHHOCTEH W MO JMYHOMY 3asBICHUIO OOYYaromIerocsi, B YacTH CO3IaHMS
CHELMAIbHBIX YCIOBHIA.

B cneumaneHble YCIOBHS MOTYT BXOAMTH: NPEJOCTABICHHE OTIAEIbHOMN
ayJUTOPUH, HEOOXOIUMBIX TEXHMUYECKUX CPEACTB, NPUCYTCTBUE AaCCUCTEHTA,
OKa3bIBAIOIIETO HEOOXOAMMYIO TEXHUYECKYI0 IOMOIb, BBIOOp  (QOpMEI
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NPEIOCTABICHUS! UHCTPYKIUU MO TMOPSAIKY MPOBEACHUS TEKYIIETO KOHTPOJS U
NPOMEKYTOUYHOM  aTTeCTalld, MHCIOIb30BAaHUE CIEIHAIbHBIX TEXHUYECKHX
CpPEeACTB, IpeAOCTaBIICHUE MTepephIBa AJIS PUEMa MUIIIH, JIEKAPCTB U Jp.

JInst Ui ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSMHU 30POBBSI IMPEyCMOTpEHa
OpraHu3aIysl KOHCYJIbTALUN C UCIOJIB30BAHUEM DJICKTPOHHOM MOYTHI.

VY4eOHO-MeTOINYECKNE  MaTepuaabl Uil  CAMOCTOATEIbHOW  paboTh
o0ydJaromuxcs W3 4Kcia MHBAJIUIOB M JIUI ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3n0poBbs (OB3) npenocraBustores B (hopmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSAM
WX 3I0pOBbS U BOCIIPUATHS HHGOPMAITUU:

Jis U1l ¢ HapyIICHUSAMHU 3pEHUSI:

— B Me4aTHOU (hopMe yBEIMYEHHBIM HIPU(TOM,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUis Au1l ¢ HapyIIEeHUMH OTIOPHO-JBUTaTEIbHOTO arapara:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeuYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYaroIXCs.
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10. Ilepevyenb KOMIETEHIHIA, ITATIBI, IOKA3ATEJIH U KPUTEPUH OLleHUBAHUSA

®uznka (15.03.02 - Texnoioru4ecKkue MalIuHbI M 000pya0BaHue, NPodguibs MamuHbl U anNapaThbl NUIEBbIX

MPOU3BOJCTB_)

Llenp AUCHUILIMHBL

dbopMHpoBaHUE MTPEACTABICHUM, MOHATUN, 3HaHUI O (PyHAAMEHTAIbHBIX 3aKOHAX KJIACCUYECKOH U
COBPEMEHHOW (DU3UKU U HaBBIKOB MPUMEHEHHUSI B MPO(DHECCUOHATBHOM NEATeIbHOCTH (PU3NYECKUX
METO/IOB U3MEPEHHI U UCCIEOBaHUN, HEOOXOAUMBIX JIJISi U3YUECHUS] CMEKHBIX JUCIUIUINH, JJIs

IIPOJOJIKCHUA 06pa30BaHI/I}I.

3az[aq1/1 AU CTIUITIINHBI

1. HByLIGHI/IG OCHOBHBIX 3dKOHOB MCXAaHUKHU, TCPMOJUHAMHKH, JICKTPOMAruCTru3mMa, OIITHKHU,
aTOMHOM (1)I/I3HKI/I N OCBOCHHC MCTOOOB PCHICHHUA 3a1a4.

2. Pa3BuTHe J0rM4YECKOT0 MBIIIICHHS.

3. OsnaseHue MeToaMu 1ab0paTOPHBIX UCCIIEOBAHUM.
4. BpipaboTKa YMEHHI U HaBBIKOB 110 TPUMEHEHUIO 3aKOHOB (PU3UKH, HEOOXOJUMBIX ISl BBIOpAaHHOM
CHEUAIBHOCTH U JIJISl HPUMEHEHHUS MMOTYYEHHBIX 3HAHUN B MH)KEHEPHOU MPAKTHUKE.

5. JlemoHCTpanus CBS3U pa3AenaoB (PU3NKU € IPAKTUYECKUMU 3aJa4aMH.

6. PazButue YMCEHUSA UCITOJIb30BATh 3aKOHBI (1)I/ISI/IKI/I AJI1 pCICHUA MMPUKIIAJHBIX 3a/la4 U I'PaMOTHO

VHTEPIIPETUPOBATD UX PE3YJIbTATHI.

B nponiecce ocBoeHUsT JaHHON JUCHIUTIUIMHBI CTYACHT (DOPMUPYET M IECMOHCT]

PUPYET CHEAYIOIINE

Komnierenuun [Imanupyemeble
pe3ynbTaThl 00ydeHUs ®dopma .
Texnonorun Crynenu ypoBHEN OCBOEHUS
(MHIMKATOPHI OLIEHOYHOT'O
Nupekc dopmMynupoBKa dbopmupoBaHUs KOMIIETEHIIUH
JIOCTUKEHUS cpencTBa
KOMITETEHLIUN)
O6menpodeccuoHabHbIe KOMIETEHIIUH
OIIK-1 | CoocobOen NJI-1 onk.1 3HaeT Jleknun 3agaun aist Huxe MOPOroBOro
MPUMEHSITh OCHOBHBI€ MOHSTHUA U CaMOCTOSITENILHOTO | (HEeYIOBJIETBOPUTEIbLHbIN)
€CTECTBEHHOHAYUYHBIE | OCHOBHBIE 3aKOHBI JlabGopaTopHble | pereHus TpeOyembie 3HAHUS, YMEHUSI U
U OOIIeMH)XeHEepHbIE | (PU3HKH. paboTHI BJIaJICHHs HE C(HOPMUPOBAHBI.




3HaHUS, METO/IbI
MaTeMAaTHYECKOTO
aHaJIM3a H
MOJICIIMPOBAHUS B
npodeccuoHanTbHON
JESTCIIBHOCTH

NJI-2 onx1 YMeer
HCII0JIb30BaTh
CTAaTUCTUYECKUI
ammapar u

TCXHUYICCKHC CPCACTBA

I 00paboTKH

9KCIICPUMCHTAJIbHBIX

JTAHHBIX, 3aKOHBI
buzuku 1s

Pemenue 3agau

TectupoBanue

ColecenoBanue

Otuer o
1abopaTopHOi
pabote

Tect
Pedepar

IToporosbii
(Y1oBJI€eTBOPUTEIbHBIN)
3HaeT OCHOBHbIE (PU3UYECKUE

SBJICHUSA, (yHIaMEHTAJIbHbBIC
MOHATHUS, 3aKOHbI U TEOPUU
KJIACCUYECKOU "

COBPEMEHHOU (PU3UKHU;
IIpoaBuHYTHIH (XOPOILLIO)
Ymeer BpIACIATH

peryJIupoBaHusl, KOHKPETHOE (PU3UIECKOE
yIpaBJIeHUS | COJIEpKaHNUE B TIPHUKJIATHBIX
COBEPIIICHCTBOBAHUS 3agavax Oymymen
TEXHOJIOTHYECKHUX JIESITEILHOCTH |,
MPOLIECCOB oOpabaThIBaTh
IIPUMEHHUTEIIBHO K AKCIIEPUMEHTAJIbHBIC
BBIOpaHHOMU JIaHHBIC, TPAMOTHO
CIICIMAJIbHOCTH, HHTEPIPETUPOBATH
TPaMOTHO MOJTyYEHHBIE PE3YIbTaTHI |
VHTEPIIPETUPOBATH Boicokuii (OTJIMYHO)
MOJTy4YECHHBIE Baajneer, criocoOOHOCTBHIO
pe3yabTaThl MPOBOJINTH aHAJIH3

NJI1-3 onk.1 Bnageer pe3yabTaToOB 00pabOTKH
CIIOCOOHOCTBIO CTAaTUCTUYECKUX JAHHBIX U
MIPOBOJIMTH aHAJIU3 bopMyIHpOBATH HA €TO
pEe3yIbTaTOB OCHOBE MPAKTHYECCKH
00paboTKu 3HAQYMMBIE€ BBIBOHI,
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CTAaTUCTUYECKHUX
JTAHHBIX U
dbopMyIupOBaThH Ha €ro
OCHOBE MPAKTHUYECKH
3HAYMMBIE BBIBOJIBI
I/II['4 OIIK-1 BJ'IaI[CCT
HaBBIKAMU
TJIAaHUPOBAHMSI
CaMOCTOSTEIILHOMN
paboThl W  METOJaMH
71a00paTOPHBIX
HUCCICIOBAHUM,
MeToJaMu  00O0OIIeHHUS
pe3yJbTaToOB pu
MIPOBEJICHUH
TEOPETUICCKHUX U
AKCTIEPUMEHTAJILHBIX
HUCCICIOBAHUI

HaBbIKAaMH IJTAHUPOBAHUS
CaMOCTOSITENTLHOU PabOTHI U
METOJJaMH J1abOPaTOPHBIX
UCCJIEJIOBAHUN, METOJaMH
000011IeHUs PE3YNbTATOB MPU
NPOBEJCHUH TEOPETUICCKIX
U DKCTICPUMEHTAIBHBIX
HCCIEeI0OBAaHUN
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