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Pabouast mporpamma cocTaBjeHa ¢ y4eTOM TPeOOBaHHUIA:

® MOpsAKAa OpraHu3alMd W  OCYLIECTBIEHHS  0Opa3oBaTENbHOM  JEATENBHOCTH  I10
o0pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa3oBaHUs — MporpaMmaM OakajaBpuara,
IporpaMMaM  CHELMalIMTeTa, I[pPOrpaMMaM  MAarucTpaTypbl, YTBEPXKAEHHOIO  IPHUKa30M
MunucTepcTBa HayKH U BhICIIEro oopaszoBanus Poccuiickoir @eneparyu ot 06.04.2021 No 245
(C UI3MEHEHUSIMH | JTIOTIOJTHEHUSIMH );

e (enepanbHOro rocyIapcTBEHHOrO0 0Opa30BaTEILHOIO CTaHJApTa BBICHIEr0 00Opa30BaHUsS IO
HanpasieHuio noarotoBku 05.03.06 Dxonorus w MOPUPOIOINONB30BaHUE, YTBEPIKISHHOTO
npukazoM MuHHCTEpCTBA HAyKd M Bbicimiero oOpasoBanust Poccuiickoit ®epepauuu oT
07.08.2020 Ne 894 (c u3MEHEHUSIMH ¥ JJOTIOJTHCHHSIMH ).

[IpenogaBareny, NOArOTOBUBIINE padOUYIO IPOrPaMMY:

Crapuumii npenoaaBaresib B.H. BosioBuk

Pabovas mporpamMma paccMoTpeHa Ha 3acefaHud Kadeapbl HHPOPMALMOHHBIX TEXHOJIOTHIA,
MaTteMaTuku u GU3UKH (poToKo No oT 2024r.).

3aBenyroumii kagenpoi I'.B. KoarakoBa

Pa6ouas nporpamMmma p€KOMCHAOBAHA K HCIIOJIb30BAHHUIO B y‘IC6HOM Impouecce METOAUYECKOM

KoMHccHel (akyapTeTa 3eMiIeyCcTpoicTBa U KanacTpoB (mpotokoa Ne 12 ot «02 » uroHs
2024 1.).

IMpencenaresb MeTOANYECKON KOMHUCCUH E.B. boraanos

PykoBoauTeb 0CHOBHOI npodeccnoHaAlIbLHOMI
00pa30BaTeIbHOI NPOrPaMMBbI HN.A. Jlaabim




1. ITpeamer. Llesn u 3a1a4un TMCUMILINHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTeibHOI
NMPOrpaMMbI

du3uKa KAk HayKa SBISETCS OCHOBOM BCEro €CTECTBO3HAHMS W HMMEET
(dbyHIaMEHTAIbHOE 3HAYCHHE JIJISl TIOHUMAHUS Pa3TUYHBIX IMPOIIECCOB B OKPYKAIOIIEM HAC MHUPE.
Ona oka3pIBaeT BIUSHHE Ha JPYrd€ HAyKH W CIYXHT 0a30d ais  1podecCHOHATBHOM
MOJTOTOBKU CTYAEHTOB BCEX TEXHOJIOTHYECKUX CHEIUATbHOCTEH.

IIpenmer AUCHMILUIMHBI — OCHOBHBIC 3aKOHBI MEXAHHWKH, MOJICKYJISIPHOW (U3HKH U
TEPMOJAMHAMUKH, HICKTPUUECTBA U MarHETU3Ma, ONTUKH, aTOMHOU M SIEPHOU (PU3UKH.

Meau TUCHUTIAHBI:

— ¢opMUpPOBaHUE KOMILUIEKCA 3HAHUIN 00 OpraHU3aIMOHHBIX, HAYYHBIX ¥ METOINYECKUX

OCHOBaxX (M3HKH, POPMUPOBAHHE Y CTYJICHTOB IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHBI MUPA,

— M3y4eHUe METOJOB (PM3MYECKUX HCCIEAOBAHMNA U (pru3nyeckux mpuOOpOB, KOTOpHIE
HCTIOJIB3YIOTCS B CEJIbCKOM XO03SIMICTBE, COBPEMEHHOM CTPOUTEIBbCTBE U apXUTEKTYPE;

— n3y4eHue (QU3NYECKUX SIBIICHUH, JISKAIINX B OCHOBE MPOCKTHPOBAHMSI, CTPOUTEIHCTBA
1 BBIOOpA CTPOUTEIHHBIX MaTEPHAIIOB.

OcHOBHBIE 321241 TUCIUIIIHHBI:

— U3YYUTh OCHOBHBIC (U3MYECKUE SBJICHUS, (PyHIAAMEHTAIbHbIC MOHSITHUSA, 3aKOHBI U
TEOPHH KJIACCUYECKON M COBPEMEHHOMN (U3UKHU;

— BBIpa0OTaTh YMCHHSI MPHUMCHSTH IOJNydCHHBIC 3HAHUS TO (DU3MKE MPH H3yICHUU
JOPYTUX AMCUUIUIMH, BBIIEISATh KOHKPETHOE (PH3MUYECKOe COJEep)KaHWE B MPUKIAIHBIX 3aJadax
poecCHOHANTLHOM  JICATEIPHOCTH, CO3/1aBaTh W AHAIU3UPOBATH TEOPETUYECCKUE MOJICITH
SIBJICHUM U MPOLIECCOB;

— c(hopMHUPOBATH IEIOCTHOE TPECTABIICHNE O (PU3HKE, €€ POJIM B COBPEMEHHOU CHCTEME
3HAHUH W TIOHMMAaHWE HEOOXOJMMOCTH MAaTEeMaTHYeCKOro oOpa3oBaHHMS B IOATOTOBKE
OakanaBpa,

— obecrieynTh MoNydyeHUEe (yHIaMEHTAIbHBIX 3HAHUN, HEOOXOIUMBIX JUISI W3Yy4eHUs
JUCIUTIINH €CTECTBEHHOHAYYHOTO IIUKJIA U CHECIHAIbHBIX TUCIUTLINH;

— HAYYUTh CAMOCTOSITEIIbHON pabOTHI € IUTEPATYPO 10 (PU3HKE U €€ TPUITOKEHHUSIM.

MecTo JTUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI.
dusnka OTHOCUTCS K JucnuiuimHam — ooOs3atensHoil  vact  (B1.0.17) ocHOBHOI
o0pa30BaTeIbHOM MPOrPaMMBI.

JuciumniuHa OCHOBBIBaeTcs Ha 0a3e IMIKOJBHOTO Kypca (U3MKKM U JUCHUTUIAHBI
«BpIciias MmaremaTuKa.



2. [lepevyeHb MUIaHUPYEMBIX Pe3yJIbLTATOB 00y4eHUsI 10 JUCIUILINHE, COOTHECEHHbIX
¢ IVIAHUPYEMBbIMH pe3yJIbTATAMHU 0CBOCHHS 00pPa30BaTeJIbHOI NPOrpaMMbl

Koabl DopMy./IHPOBKA NuaukaTopbl 10CTHKEHUSA
KOMIIe- KOMIIETCeHIIUH KOMIIETeHIUH
TeHLHI

ILnanupyemsle
pe3yJabTaThbl 00y4eHust
10 JMCHUILIHHE

OIIK-1 | CiocobeH npuMeHsTh OIIK-1.3. [Ipumenset 6a3oBbie
0a30BbIC 3HAHUS 3HaHUS (yHIAMEHTaIbHBIX

(byHIaMEHTATBHBIX Pa3/IeNoB €CTECTBEHHO-HAYYHOTO | YMETh
pa3zenoB HayK 0 3emiie, | IMKJIA B 00JIACTU 3KOJIOTHH U
€CTECTBEHHO-HAYYHOTO | IPUPOJIOTIONB30BAHUS

U MAaTEeMaTHUYCCKOI'O
IIUKJIOB IPH PEIICHUN
3a7a4 B o0j1acTu

3aJa4

3HaThb: pusznyeckue
3aKOHBI U SIBJIICHUS U

UHTEPIPETHPOBATH UX
YMeTh: IPUMEHSTH
3aKOHBI (PUUKH IS
pelIeHHsI MPAKTHUYECKUX

9KOJIOTHH U Buiaers: HaBbIKAMU
MIPUPOOTIONH30BAHUS IPUMEHECHUS
buzHYecKrX
3aKOHOMEPHOCTEH B
MPaKTUYECKOMN
JeSTEIIEHOCTH
3. O0bém IuCHUNIMHBI U BUABI Y4eOHOH padoThI
Ounas ¢popma oOyueHus 3aomas dopma
oOyueHus
00BEM 4acoB| BCEro 4acoB
Buel pabot BCETO o o
3au.ex./ § 3
4acoB z z
3 E
OO01mast Tpy10EMKOCTh TUCITUTLTHHBI 4/144 4/144 4/144
AynutopHas pabora: 54 54 132
Jlexmun 26 26 4
[IpakTrueckue 3aHATHA - - -
JlaboparopHbie paboTHI 28 28 8
Jpyrue BUIbl ayAUTOPHBIX 3aHATUN - - -
[Ipenpk3amMeHalOHHbIE KOHCYIIBTAIH - - -
CamocTosTenpHas paboTa 00yJaronuxcs, 9ac 90 90 96
Bu mpoMexyToYHOM aTTecTauu (3a4€T, AK3aMEH 9K3aMeH 9K3aMeH
DK3aMEH)




4, Conepxxanue TUCHUIIIMHBI
4.1. Pa3enpl AUCHMILIMHBI M BHBI 3AHATHIA (TeMaTHYECKHIA IJIaH).

HJ\;E Paznen qucuunmmnel J I13 JIP CPC
ouHasi popma 00ydeHHs

Monyns 1. «MexaHuka» 3 - 6 18

Monyns 2. «MonexynsipHas (u3nuKa U TepMOINHAMHUKA. 3 ) 6 18

MexaHuka )XKUIKOCTEN U Ta30BY»

Monynb 3. Dnekrpocratuka. [IoCTOSHHBINA AEKTPUIECKUN 3 ) 6 18

TOK. DJIEKTPUYECTBO U MAarHeTU3M»

Monyns 4. «OrnTrka. ATOMHAs U siiepHast (PU3HKay 3 - 6 18
3aouyHas opma 00ydeHHsI

Monyns 1. «MexaHuka» 1 - 2 24

Monyns 2. «MomnekynspHas pu3uka u TepMOJMHAMHUKA. 1 ) 5 o4

MexaHuka )KUIKOCTEN U Ta30BY»

Monyne 3. Dnektpoctatuka. [10CTOSHHBIN 31EKTpUYECKUit 1 ) 2 24

TOK. DJIEKTPUYECTBO U MarHETHU3M»

Monyis 4. «Ontrka. AToMHas U siepHast pU3uKay 1 - 2 24

4.2. Copepixanue pa3aeoB yueOHOH THCHUILINHBI
Moayas 1. «Mexannka»

Tema 1. Mexanu4veckoe IBHKeHHE MATEPUAIBLHOI TOUKH U TBEPAOI0 TeJa.

Cucrema orcuéra. [IpocTpancTBO, Bpems IBIKeHUE. MaTepuanbHas TO4Ka. AOGCOIIOTHO
TBEPAOE Teno. [lapaMeTpsl ABMXKEHHUS (PaaMyc-BEKTOp, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE).
[Ipunuun otHocutensHOoCcTU ["anmunes. CBOMCTBAa MPOCTPAHCTBA U BPEMEHU B MHEPIMATIBHBIX
cucrteMax. IIpsmonuHeliHOe W KpuUBOJMHENHHOe nABWkeHHe. Tpaekropus. Kunemartuka
MOCTYNATEIbHOTO JIBUKEHHS.

Tema 2. /[UHAMHKA MOCTYNATEIbHOI0 IBHKEHUSI MATEPUATBHOI TOYKH M TBEPAOTr0
Tes1a. 3aKOH COXPAaHEHUsI UMITYJIbCAa.

Jlunamuka mnocrtynarenbHoro JaBukeHusa. Cuma, macca. 3akoHbl HbproToHa. 3akoH
COXpAaHEHUs HMIYJIbCa M €ro CBI3b C OAHOPOJHOCTBIO TpOCTpaHCTBAa. Heympyruii yaap.
OyHAaAMEHTAJIbHBIE B3AUMOICHCTBHS U CUJIbl. PEaKTUBHOE BH)KEHUE.

Tema 3. Cuiibl B MEXaHUKE.

KoncepparusHsbie cuctemsl. Cuilia TAKECTU. 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHUE
cBoOOIHOTO TIazieHus. Pabora cuisl Tsbkectu. KocMuyeckue CKOpoCTH.

Cuia ynpyroctu. Cuna tpenust. Buabl TpeHusi. 3aBUCUMOCTb CHJIbI TPEHUSI OT CKOPOCTH
NBIWKEHUS W Apyrux ¢akrtopoB. Heuneprmanpubie cuctembl orcueta. Cuiibl MHEPIUH TMPH
KpUBOJIMHEHHOM JBIKeHUHU. LleHTpoOexxkHbie cunbl uHepumu W cuibl Kopuomuca Bo
BpAIIAIONIUXCSl CUCTEMAX OTCYETa U UX MPOSBIICHHUE Ha 3eMIIe.

Tema 4. PaGoTa u 3Heprusi. 3aK0H COXPAHEHUs SHEPIUH.

DHeprusi Kak yHUBEpCajbHas Mepa Pa3IMYHbIX (OpM JBWKCHHUS U B3aUMOJCHCTBUS
Matepud. PaboThl cuiibl M ee BbIpak€HUE 4Yepe3 KpUBOIMHENHBIM uHTerpan. Kunernueckas
SHEPTUsl MEXAaHMYECKON CHUCTEMBI U €€ CBs3b C paboTOol CHII, MPUIOKEHHBIX K cucteme. [lome
Kak (popMa MaTepuu, OCYIIECTBISIONIAs CHJIOBOE B3aMMOICHCTBUE MEXKTY YaCTHUI[AMHU BEIECTBA.
[ToreHmanpHas YHEPruM MaTEPUATIBHON TOYKH BO BHEIIHEM CHUJIOBOM II0JIE U €€ CBSI3b C CHJION,
JEWCTBYIONIEH Ha MaTepuaibHYyl0 TOYKY. [loTeHIuManbHas >HEpPrus CUCTEMbL. YTNPYruil ymap.
DHeprus ynpyro neGopMHpOBaHHOTO Tella M TPABUTAIIMOHHOTO B3aMMOJCHCTBHS Tel. 3aKOH
COXpaHEHUs MEXaHWYECKOW HHEPTMH M €ro CBA3b C OJHOPOJHOCTHIO BPEMEHH. 3aKOH



COXpPaHEHHs W NPEBPAILICHMSI SHEPIUM KaK IPOSBIECHUE HEYHUYTO)KMMOCTH MaTepuu M €€
nBukeHUs. [Ipumepsl IpUMEHEHNS 3aKOHOB COXPaHEHUS UMITYJIbCA U DHEPTHH.

Tema 5. /InHaMHKa BpalIATEJBHOIO [BHMKeHHMs. 3aKOH COXpPaHEHHUS] MOMEHTa
HMITYJIbCA.

MOMEHT CuIbl U MOMEHT HMIYIbCAd MEXaHHMYECKONM CHCTEMBl OTHOCHUTEIIBHO TOYKH
(1moJIroca) ¥ OTHOCUTENBHO HEMOBIKHONW OCH. MOMEHT MHEpIIMU TBEPJIOro Teja OTHOCHUTEIHEHO
ocu. YpaBHEHHE JMHAMHUKHM BpalllaTEJIbHOIO JIBUKEHHS TBEPAOrO Tejla OTHOCUTEIBHO
HENOJBWKHOW ocu. KuHeTnueckas sHeprus BpallaloLIErocs Tend. 3aKOH COXPAaHEHUS MOMEHTa
HMITYJIbCa U €r0 CBA3b C U30TPOITHOCTHIO IPOCTPAHCTBA.

Tema 6. apmoHUYecKHUe KoJIeOAHHS.

Masrtauku.  JuddepeHuuanpHple ¥ KUHEMAaTHYECKUME  ypaBHEHUs  KosieOaHMiL.
[Tapametpst komebGanuil. CBoOomubie KomeOanusa. CKOPOCTb, YCKOpPEHHE M JHEPIHs
K0J1e0aTeNbHOTO JBIKCHHS. Crnoxenue KoJIeOaHUH. 3aryxaromue Kosie0aHus.
Huddepenunanbnoe M KHUHEMaTHYECKoe YypaBHEHHUs KoneOanuid. [lapamerprl KoseOaHuid.
Hexkpement 3aryxanus. Koapduuuent 3aryxanus. Bpems penakcanuu. Anepuoauyeckue
Konebanus. BeiHyxneHHole koneOanus. IlapameTpbl BBIHYXACHHBIX KosieOaHuid. Pe3onanc.
ABTOKOJIE0aHMUS.

Tema 7. BosiHOBBIE IIPOLECCHI.

Bonnbl, Mexanusm ux obOpazoBanus. [IpojonbHble W MonepeyHble BONHBI. YpaBHEHHE
Oerymeil BoiHbL. J[IMHA BOJHBI M BOJHOBOE 4YMciO. [IpMHLIMI Cymeprno3uuuu BOJIH.
Korepentusie Bonubl. MaTephepenius BoiaH. CTosure BOTHBL. Y PaBHEHUE CTOSTYEH BOJIHEI.

Tema 8. OcHOBBI aKyCTHKH.

AxycTudyeckue BOJHBI, HX Xapakrepuctuku. O¢dexkr Jomepa. 3BYyK U €ro
xapakTepucTuku. MHppa3Byk U yabTpa3ByK B IPUPOJIE.

Monayas 2. «MexaHHKAa KUAKOCTel u razoB. MoJiekyJsipHasi puznka u
TEePMOJUHAMHUKA»

Tema 9. 'mapoauHamMuka. 3aKOHbI MEXaHMKH KHIKOCTEN U ra3oB.

XapakrtepucTuky xuakoctei. [losepxnoctHoe HaTspkeHue. CMaunBanue. KpaeBoi yroi.
Menucku. Kanmmispasiii 2¢ddekr.

Tema 10. MoJiekyasipnas ¢pu3uka.

[Tpeamer monexynspHoW ¢u3uku. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHUECKON
TEOpUU HJAEATbHBIX TIa30B. MOJIEKYyISIpHO-KUHETHYECKass HWHTEPIpeTalusl TeMIlepaTyphl.
CpenHsisi KHHETHUYECKask SHEPTUSA MOJIEKYJbl. 3aKOH PAaBHOMEPHOI'O paclpeneeHusl JHEPTUH 110
CTENEeHsIM CBOOObI. 3aKOH MakcBena 0 pacnpeesieHny MOJEKY/ raza mo cKopocTsMm. OmnbIT
Hltepna. bapomerpuueckas ¢opmyna. Pacmpenenenne bomnbumana. Cpennee  4mcio
CTOJIKHOBEHUI M CpeHsIs JUTMHA CBOOOHOTO Mpobesia MOJIEK Y.

Tema 11. BaaxHocTh BO3ayXa.

BnaxxHocTe Bo3ayxa. Touka pocel. MeTonsl u3MepeHusl BIaKHOCTH BO3ayxa. BimsHue
BJIQKHOCTH Ha OMOJIOTHYECKHE U MEXaHUYECKNE OOBEKTHI.

Tema 12. SIBneHus1 mepenHoca.

I'paguent ¢usnyeckoil BenuuuHsbl. Juddysus, 3akon Puka. BHyrpenHee TpeHue, 3aKoH
Hrrotona. TenmonpoBogHocTh. 3akoH @yphe. OO1Ias XxapakTepucTUKa SIBICHHUM IepeHoca.

Tema 13. TepmoauHaMUKa pAaBHOBECHBIX COCTOSTHUIA.

Pabora raza mo wu3MmeHeHHo 00bEMa. BHYTpeHHSsI »Heprusi TepMOJIMHAMHYECKON
cucteMsbl. [lepBblli 3aKOH TEPMOJMHAMHUKH, €T0 MPUMEHEHHE K M3oIponeccaM. Ternmo€éMKOCTh
uaeanbHoro raza C,u Cy. Pabota raza B pasHbIX H30mpoleccax. AauadaTuyeckuil mporecc.
VYpasuenue Ilyaccona. HanpasieHHOCTB IIpoLieccoB B pupojie. BTopoii 3aKoH TEpMOAMHAMHUKH.

Tema 14. TepmoanHAMHKA HeOOPATUMBbIX IPOLIECCOB.

O6parumsiii 1 HeoOpaTumblid Tiporiecchl. [lukn Kapro. KITJ] mukna Kapro. ®usnueckas
PUYMHA HEOOPATUMOCTh MPOLIECCOB MPUPOABI. DHTpomus U e€ ¢puznyeckuid cmpici. [Tpuniumn
BO3pAaCTaHMsI SHTPOIHUH.



Monyab 3. «daekTpocraTuka. [locTOAHHBIN 3J1eKTPUYECKUH TOK. DJIeKTPUYECTBO U
MAaTrHeTH3M»

Tema 15. DuekTpocraTuka.

3akoH Kynona. Onektpuueckoe mosne. Hanpsok€HHOCTH 3JIEKTPUYECKOTO  MOJIS.
Hanpspk€anocTe mons toueyHoro 3apsiaa. [IpuHmun cymeprio3uuuu 3iektp. nosnei. Teopema
Octporpanckoro-I'aycca. PabGora B »snextp. mnoje. IloreHuuman, pa3HOCTh TOTEHIIMAJIOB.
Hupkynsiust BeKTOpa HaMpsHDKEHHOCTH AMEKTp. mosst. CBOOOJHBIE W CBSA3HBIE 3apsibl. THIIbI
JTUBJIEKTPUKOB. OJIEKTPUUECKUN JAMIIONb, €ro IOBEIACHHME B JIIEKTPUYECKOM TMoze. Bekrop
nossipusanuu. Hanpspk€HHOCTD 3JIEKTp. MO B AUAJIEKTPUKE. [1be302/1eKTpUdecKuil U 3JIEKTPO-
CTpUKIMOHHBINA 3] dexTrl. Pacnipenenenue 3apsanos B npoBojaHuke. [IoBepXHOCTHAS MIOTHOCTD
3apsana. INeKTpo€MKOCTh. KoHIeHCaTOPBbl, CUCTEMBI KOHJAEHCATOPOB. DHEPIHsI CUCTEMBI JIEKTP.
3aps/I0B, 3apsSHKEHHOTO MPOBOJHHUKA. DHEPTHUsl KOHAEHCATOpa, €€ 00bEMHAs MIIOTHOCTb.

Tema 16. IlocTOSIHHBIN TOK.

ONEeKTpUYEeCKU TOK U ero xapakrepuctuku. Cuna M IUIOTHOCTH Toka. [lameHue
HAIpsDKEHUS. U AJIEKTPOJABMIXKYIIAs cuwia. 3akoH Owma. DIIEKTpONpOBOJIHOCTb, 3JIEKTPUUYECKOE
conpotusiienue. 3akoH Jlxoynsa-Jlenna. 3akon Oma u J[xoyns-Jlenna B nuddepeHmaibHOMl
¢dopme. Hocurenu oanekTpudeckoro 3apsja. JIBHKCHHE HOCHUTENECW TOJ JCHCTBHEM
anekTpuyeckoro noss. I[lonsuwxHocTs Hocutened. 3akoH Oma u Jhxoynsa-JIeHna kak ciencTBue
KJIACCUYECKON TEOPHUH 3JIEKTPOIPOBOAUMOCTH.

Tema 17. Marnerusm. MarauTHoe 1oJie 1 ero XapakTepucTHKH.

MarepuanbHOCTh MarHUTHOrO mnosjs. JlelicTBME MarHUTHOrO IOJIE Ha MPOBOAHHUK C
TOKOM. 3akoH Awmmepa. MarHuTHass MHIAyKUMs. MarHuTHble CUJIOBBbIE JIMHHMU. 3akoH buo-
Caapa-Jlaniiaca u ero mpuMeHEHHE Uil pacuy€ra MarHUTHBIX MOJE€H NPSMOJIMHEMHOrOo |
KOJIBIIEBOrO TOKOB. Hamps€HHOCTP MarHuTHOro mnosid. [IBuKeHHEe 3apspKEHHBIX YacTHIl B
MarauTHoM nodje. Cuia Jlopenna.

Tema 18. DnekTpomMaruuTHast UHAYKIUS. CaMOMHIYKIUS.

CaMouHAyKIMS M B3aUMOUHIYKLKA. OCHOBHOHN 3aKOH 3JIEKTPOMArHUTHOW WHAYKIUU.
3akoH @apazes, npaBwio JleHna. DJIEKTPOHHBIA MEXaHU3M AJIEKTPOMATHUTHOW HHAYKLUU.
MarsuTHbI TOTOK. MHAYKTUBHOCTH. DHEPTUS MATHUTHOT'O TIOJIs, 00bEMHAS TNTIOTHOCTH SHEPTHH.

Tema 19. DneKTpOMATrHUTHBIE KOJIEOAHNS Y BOJIHBI.

Konebanuss B anekrpuueckoM KoHType. JuddepeHumanbHoe U KHUHETHYECKOE
ypaBHeHus. Ilapamerpbl kosneOanuii. CBoOonHble KojeOaHus. CroxeHue KoJjaeOaHM.
3aryxaronue KojaeOaHus B 3JIEKTPOMAarHUTHOM KoHType. JuddepennumanbHoe u KMHETHYECKOE
ypaBHeHus KkoneOanuil. [lapamerpsl koneOanuil. [lekpement 3aryxanus. Koadduuument
3aryxaHus.  Anepuonuueckue — kosneOaHus.  BolHyxkzaeHHole — konebaHus.  Pe3onaHc.
ABrokoneOanus. OTKpBITBIM  3JE€KTpUUECKUil KOHTyp. BubOpaTtop. DiekTpomMarHUTHbIE
KojeOaHus, ux xapakrtepuctuka. Ilokazarens mnpenomsienus. I[lpunnun [roiirenca. Illkana
AJIEKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBBbI 3/1eKTPOHUKH. [10,1ynpoBOAHNKOBBIE TPUOOPBI.

Bunapl snemeHTapHbiX amuccuii. Pabora BbeIXO#a diekTpoHa. TepmosieKkTpuyeckas
SMHUCCHSI M €€ 3aKOHBl. JJeKTpuuecKuil paspsa B razax. [IluHu-apdext. DnekrpoBakyyMHbIE
npubopsl. KoHTakTHble sBneHMA. TepmosnekTpoiBmxkymas cwia u 3pdekr Ilenprbe. P-n
nepexo. ITomynpoBoagHUKOBBINA 10 U TpHO. OCHOBBI MUKPOIJIEKTPOHUKH.

Mopayas 4. «OnTuka. AToMHasi ¥ siiepHasi pusuka»

Tema 21. OnTuka. BoiHOBbIe oniTHYeCKHe SABJIeHHSI. 3AKOHBI T€OMeTPHYECKOi ONTHKH.

3aKOHbl OTpaXEHHUA M TpeloMieHMs cBeTa. [lodHOe BHYTpEHHEe OTpa)KEHHE.
OOBsicHEeHHE 3aKOHOB T'€OMETPHUYECKOM ONTHKM C TOMOUIbI0 MNpHHIMNA [ IoireHca.
WNnrepdepentius  BomH. WuaTepdepenmus cBera, €€ 0COOCHHOCTH. MeTON TMOMydeHUs
KOT€pPEHTHBIX MCTOYHHMKOB cBeTa. [IpumeHenue siBieHus uHTepdepeHunu cpera. Judpaxims
BOJIH, €€ OoOBsicCHEeHHe ¢ nomomibio npuHuuna [roirenca. I[lpunuun Iroitrenca-Openens.
HudpakimonHas pemeérka, e€ mnpuUMeHeHue. B3auMonelcTBHe cBeTa C  BEILIECTBOM.
[Monspuzanusa cBera. [[BoiiHoe mydenpenomsienne. 3akoH Mamoca. [lomspuzamus mnpu



OTPaXEHUU U IIPEIIOMJICHUU CBETa Ha TpaHULEe ABYX AUAIEKTpUKOB. IIpusma Hukoms. fIBnenue
BpaIleHUs TIOCKOCTH Kojebanuii. Jlucnepcust cBeta. HopmanbHas U aHOpMalIbHAsT JUCTIEPCHS.
Hucnepcuonnplii  ananmu3. [lormomenue cBera. 3akoH byrepa-JlamGepra. Koaddumment
IOTJIOIEHMUSL.

Tema 22. KopnyckyJisipHble CBOiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH. KBaHTOBasi onTHKA.

OcCoOeHHOCTH TEIIOBOro H3iydeHus. Mojens aOcomoTHO dYEPHOro Tena. 3aKoH
Kupxroda. Pacnpenenenue snepruu B crekrpe abconoTHo 4€pHoro tena. 3akoHsl Credana-
bonpumana u Buna. ['unoresa Ilmanka. Onruueckass NHUPOMETpUs. 3aKOH BHEIIHETO
dororddekra. YpaBHenue DitHmTelHA A BHEHHEro ¢orodddexra. OObSICHEHHE 3aKOHOB
dboTodddekra ¢ MOMOIBI0 KBAHTOBBIX MpejcTaBieHUi o cBere. [Ipumenenne dortodrddekra.
Omneitel JleOeneBa. JlaBmenme cBera. KBaHTOBOEe 0OBSICHEHHME JIaBlieHHMS cBeTa. KBaHTOBOE
o0BbsICHEHHE JaBiieHus cBeTa. KopycKynsipHO-BOJIHOBOH Tyain3M.

Tema 23. ®u3uka aTOMOB, MOJIEKYJI H TBEPIOT0 TeJia.

JIuneiluaTple CHEKTpPHl KaK KIKOY K CTPOEHHMIO aToMa. 3aKOHOMEPHOCTU B CIIEKTpE
aTomapHoro Boxopoja. Ilnanerapnas monens aroma. Ilocrynarel bopa. Paguycel ctanmonapHsix
opbuT. DHepreTuyeckuii cmnekTp aroma Bogopona. llpupoma crHekTpaidbHBIX — JIMHUIA.
MHorosnexkTpoHHble atoMmsbl. ['71aBHOE, OpOMTaIbHOE M MAarHUTHOE KBaHTOBble uucia. CnuH
snektpoHa. CrinHoBoe kBaHTOBOe uucio. I[Ipunmun [laynu u pacnpeneneHue 31€KTPOHOB MO
CTallMOHAPHBIM COCTOSAHUAM. CrHekTpbl aromMoB U Mosekyid. Ctpykrypa TBEpabIX Ten. Cuia
CBA3M dYacTull B TBEPABIX Tenax. Kpucrammmyeckue pemérku. JledekTbl CTPyKTYpHI.
Mexanunueckue cBoiicTBa TBEpAbIX Tenl. Jedopmanus. 3akon ['yka. Pacuér moayns ynpyrocti.
Teopernueckas U peangbHas NPOYHOCTb TBEPABIX Te. TeIIOBbIE CBOMCTBA TBEPIBIX TEIN:
TEII0EMKOCTb, TEIIJIOBOE PaCHIMPEHUE, TEIIONPOBOAHOCTD.

Tema 24. Sinepuas pusuka.

Pasmepst u cocraB snpep. Hyknonsl. 3apsgoBoe u  MaccoBoe uucia. M30Tomsl
BzaumopeiictBue HyKIOHOB. OHeprusi cBs3u. JlepekT maccbl. AKTUBHOCTb,  IOCTOSIHHAS
pacmaga, mepuoj monypacnana. Aubda-u3nydeHHe, ero mNpupoia W XapaKTePHCTHUKU.
B3aumogeiicTBue ¢ BemecTBOM. 3amuTa OT JEeHCTBUS U3lydeHus. bera-uznyuenue, ero npupoaa
u xapakrepuctuku. [IpaBuno cmemienus. BzaumonelictBie ¢ BemeCcTBOM. 3aliuTa OT JIEUCTBHS
n3nydeHus. ['amMma-u3nydeHue, €ro MnOpupoJa M XapakTEepUCTHKU. B3aumopneictBue c
BEIIECTBOM. 3aluTa OT JeHCTBUS u3NydeHus. HeWTpoHHOe wu3iIydyeHue, €ero MNpupoaa Hu
XapakTEepUCTUKU. B3aumoneicTBUE C BEIIECTBOM. 3amiuTa OT JCHCTBUS — U3ITY4YCHHUS.
HckyccTBeHHast paguoakTUBHOCTb. JleneHne TAXKENBIX siep, KOIPOUIMEHT pa3MHOXKEHHUS
HelTpoHoB. LlenHas peakuusa. Kputnueckas macca. Pacuér BeMMUYMHBI SHEPTUM AEJICHUS Apa.
N3oTomnsl, ux ucnonb3oBaHue. Peakiinu TepMosiIEpHOTO CUHTE3a. DJIEeMEHTapHbIE YaCTHIIBI.



4.3. Ilepeuenb TeM JeKIM

No O0BéM, 1
o Tema neximu (opma 00yuenus
| OuyHas | 3a04YHas
Monayab 1. «MexaHuka» 3 1
1 Tema nexkunoHHOTOo 3aHATHs 1. Mexanndyeckoe ABMKEHUE MaTepUaTbHOM 05 05
TOUYKH U TBEPJOTO Tena.
2 Tema nekunoHHOTro 3aHATHS 2. J[MHaMUKa MOCTYNaTeNIbHOTO IBUYKEHUS 05 05
" |MaTepuaIbHOW TOYKU U TBEPJOTO Tejla. 3aKOH COXPAaHEHUS UMITYIIbCA. ’ '
Tema 1eKnoHHOTO 3aHaTUA 3. CHIIBI B MEXAHUKE 0,5 -
4 Tema siekuroHHOro 3aHstTusa 4. Paborta u sHeprus. 3aKOH COXpaHEHUS 05 )
SHEpruu.
5 Tema nekiuoHHOrO 3aHsATHs 5. JlMHaMMKa BpaIlaTeabHOTO JBUKECHHUS. 05 )
" |3aKOH COXpaHEHMsI MOMEHTA UMITYyJIbCa. ’
6. [Tema iekunoHHOTO 3aHATH 6. 'apMOHMYECcKHE KOTeOaHUs - -
7. |Tema IEeKIIMOHHOTO 3aHATHS /. BOJIHOBBIE MPOIIECCHI 0,5 -
8. [Tema nekunoHHOTO 3aHATHS 6. OCHOBBI aKYCTUKH - -
Monayab 2. «MexaHHKa )KuAKOCTel 1 ra3oB. MoJieky/sipHast pusuka u 3 1
TEePMOIUHAMHMKA)
9 Tema JIEKIMOHHOTO 3aHATHS 9. lN'unpoanHamuka. 3aKOHBI MEXAHUKH 05 05
YKUJKOCTEH U Ta30B.
10. [Tema nekruonnoro 3ausatus 10. MonekymsipHas ¢pusuka. 0,5 0,5
11. [Tema nexuuonHoro 3ausaTus 11. BnaxkHocts Bo3ayxa. 0,5 -
12. |Tema nexuuoHHOTO 3aHsATHs 12. SIBIIeHUS MepeHoca. 0,5 -
13 Tema JIKIMOHHOTO  3aHATHS 13. TepmoauHamMuKa pPaBHOBECHBIX 05 )
COCTOSTHUIA.
14. Tema nekiuoHHoro 3aHsaTus 14. TepMoauHaMuka HEOOpPATHMBIX 05 )
MPOIIECCOB
Moayab 3. «JuaekrpocraTuka. [loCTOSHHBIA 3JIEKTPUYECKHIl  TOK. 3 1
DJIEKTPHYECTBO M MATHETH3M»
15. [Tema neknmoHHOTO 3aHATHS 15. DiekTpocraTuka. 0,5 0,5
16. |Tema nexumonHoro 3auarusg 16. ITocTOsSHHEBINA TOK. 0,5 0,5
17. Tema gexnuonHoOro 3amarus 17. MargerusM. MardHuTHoe IOJIe U €ro 05 )
XapaKTEePUCTUKH.
18. Tema nekumoHHOrO 3aHsATHS 18, DieKTpoMarHWTHas — WHIYKITHS. 05 )
CaMOMHTYKIIHS. '
19, Tema nexmuonHoro 3aHATHsA 19. DieKTpOMarHUTHBIE KOJICOAHUS W 05 )
BOJIHBI.
20. Tema  JEKIIMOHHOTO 3aHATUS 20.  OcCHOBBI  3JIEKTPOHUKH. 05 )
[TonynpoBOJHUKOBBIE TPUOOPHI. ’
Moayab 4. «OnTuka. ATOMHas U sijiepHast GU3uKa» 3 1
21 Tema tekoHHOTO0 3aHaThs 21. OnTruka. BoHOBEIE onITHYECKHE 1 05
SIBJICHUS. 3aKOHBI T€OMETPUYECKON ONTHKH. '
22, Tema nekunoHHOTO 3aHsATHS 22. KOpIycKymspHbIe CBOWCTBA 1 05
HIIEKTPOMAarHUTHHIX BoJH. KBaHTOBas onTuka. '
23 Tema neKIMoHHOT0 3aHATHS 23. PHU3HKa aTOMOB, MOJIEKYJ U TBEPIOTO 05 )
Tena.
24. \Tema neximoHHoTo 3aHsTHA 24. SInepHas pusnka. 0,5 -
Hrorg 12 4




4.4. IlepeyeHb TeM NMPAKTHYECKHUX 3AHATHI (CEMHHAPOB)
He nmpenycMoTpeHBbI.
4.5. IlepeueHb TeM JIAOOPATOPHBIX PadoT.

No 5 O0BéM, u
o Tema nmabopaTopHO# pabOTEI (bopma 00OyueHus
OYHas | 3a04Hast
Moayas 1. «MexaHuka» 6 2
1 OCHOBBI TEOPUH HOFpSIHHOCTCfI. O06paboTKa pe3ynbTaToB MPSIMBIX U 1 05
HENPSIMBIX U3MEPEHUH.
2 OnpeneneHne yCKOpeHUs: CBOOOTHOTO MaICHUs C TOMOIIBIO (PH3UIECKOTro 1 05
MasiTHUKA.
3. |OmpenenceHre MOMEHTA HHEPITUH Tella ¢ TOMOIIIbI0 MasTHUKa O0epoOeka. 1 -
4 OmnpeeneHre MOMEHTa HHEPLIMY BPALIAIOIIETOCs Tella ¢ TOMOILBIO 1 05
KPYTHJIBHBIX KOJICOaHMIA. ’
5 Omnpenenenye MI0THOCTH Te HENPaBUILHOU (OPMBI THAPOCTATUYECKIM 1 )
METO/IOM.
6. |M3ydyeHue MexaHMYECKHUX KOJIeOaHH Ha MOJIEH MPYKHHHOTO MasTHUKA. 1 0,5
Mopayab 2. «MexaHnuka ;kuaKocTeii 1 razoB. MoJiekyJ/isipHasi pU3uKa 6 2
U TEPMOIMHAMMKA)
v Omnpenenenue ckopocTu KoddduimeHTa BHyTPEHHETO TPEHUS KUAKOCTU 1 05
" |Ha ocHoBe MeToza CTOKCA. ’
8 Omnpenenenue kodhuiineHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 1 05
" |OctBanpaa. '
9 Onpenencane ko3 PHIeHTa TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH 1 05
METOJIOM OTCYEeTa Kareb.
10. Omnpenenenre 3aBUCUMOCTH BBICOTHI MMOABEMBI KHUJIKOCTH B KallWILISIPE OT 1 05
MOBEPXHOCTHOTO HATSYKEHHUSI.
11, OmnpeneneHue BIaXHOCTH BO3/1yXa ¢ TOMOIIIbIO rurpomerpa Jlambpexrta u 5 )
ncuxpomerpa ABrycra.
Moayasb 3. «daekrpocraTtuka. [locTOSTHHBII 3/1eKTPUYECKHI TOK. 6 5
DJIEeKTPUYECTBO U MAarHETU3M.
12. [DnexTpon3amMepuTeNbHBIE TPUOOPHI U MPABHJIA UX MCIOIH30BAHMS. 1 0,5
13. [M3mepeHune dIIeKTPOABIKYIIEH CHITBI HCTOYHHMKA TUTAHHS 1 0,5
14. OnpeneneHne CONPOTUBICHUS MPOBOTHUKA C TOMOIIBI0 MOCTHKOBOM 1 05
CXEMBI.
15, Onpenenenre eMKOCTH KOHIEHCATOPa METOJIOM BOJIBTMETPA U 1 i
amIepMeTpa.
16. |OnpeneneHurie UHAYKTUBHOCTH KaTYIIKH. 1 -
17. |Onpenenenue HaIPsLKEHHOCTH MAarHUTHOTO MTOJISE 3E€MJTH. 0.5 -
18. [MccinenoBaHne MAarHUTHBIX CBOMCTB BEILIECTB. 0,5 0,5
Moayab 4. «OnTuka. ATOMHasi ¥ siiepHas GU3uKa» 6 2
19. OmnpeienieHne MoKa3aTess MPEIOMIICHHUS CTeKIITHHOM TUTACTHHBI C 5 05
MTOMOIIBI0 MUKPOCKOIIA.
20. OmnpeneneHue mokasarens MpelIoOMIICHUS U KOHIICHTPAINK caxapa B 2 05
pacTBOpE ¢ MOMOIIIBI0 pedpakToMeTpa. '
21. |Onpenenenue JIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO Kosiell HpioToHa. 1 0,5
29, Omnpenenenue JIMHBI CBETOBOW BOJIHBI C TOMOIIBIO TU(DPAKITMOHHOMN 1 05
PCIIECTKH.
UToro 24 8
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4.6. Buabl caMOCTOSITE/IbHOI Pa00ThI CTY/I€HTOB U NepeYyeHb Y4eOHO0-MeTOAUYeCKOro
olecreyeHNs I CAMOCTOATEJILHOM padoThl 00y4arouxcs

4.6.1. TIloaroroBKa K ayIMTOPHBIM 3aHATHAM

[ToaroToBka o0y4aOmMXcs K ayTUTOPHBIM 3aHATUSM COCTOHMT U3 MOATOTOBKH K JIEKLIHSM
Y TIOATOTOBKY K JJAOOPAaTOPHBIM 3aHSATUSAM U IIPOBOJUTCS B 4aChl CAMOCTOATEIbHOM paboThI.

[TonroToBka K JIGKIIMU BKIIIOYAET B ceOsi MPOpadOTKY U YCBOGHHE MaTepuaa Mpe bl yIInx
JEeKIUH, a TakKe CaMOCTOSTEIbHOE H3Yy4eHHE TeX BOINPOCOB, KOTOpbIE BBIHOCATCS Ha
CaMOCTOSITEJIbHOE U3ydyeHue. JTa padoTa 10JKHA BECTUCh C KOHCIIEKTOM JIEKIMH M y4eOHUKOM,
B pe3yJbTaTe KOHCIIEKT JICKIM JOJDKEH YTOYHATBCA M yriyonarbes. BosHuKaromue BOIPOCHI
HEOO0XOMMO 3amlHChIBaTh, YTOOBI 3a4aTh HMX JeKTOpy. Takas perynsipHas paboTa MOMOXKET
CTYZIEHTY aKTUBHO OCBauBaTh HOBBII MaTepHa Ha JIEKIUIX.

IlonroroBka K J1a0OpaTOpHBIM 3aHATHSAM BKJIIOYAaeT B ceOs IMOATOTOBKY OTYETa IO
BBITTOJIHEHHOH J1Ta00paTOpHOM paboTe U MOATOTOBKA K BBIMOJIHEHHUIO CIEAYIONIEH J1ab0paTOpHOM
pa0otbl. OTYeThl MO 1a00paTOpHBIM paboTaM JOJKHBI 0GOPMIIATECS B OTJEIBHONW TETPaau IO
1a00paTOPHOMY IPAKTUKYMY, TIPH 3TOM ISl KaXKA0M paboThl HEOOXO0AUMO yKa3aTh ee Ha3BaHHUE,
1esnb paldoThl, JaTy NPOBEACHHMsS HU3MEpPEHMH, 3amMcaTh pe3yabTaTbl M3MEPEHUH B TaOJIMIIbI,
MIPOBECTH COOTBETCTBYIOUIYI0 00pabOTKy pe3yiabTaToB MPSIMBIX M KOCBEHHBIX H3MEPEHUH,
3amucarb OTBETHI. B KOHIle Kax 0l 1a00paTOpHOM pabOThl MPUBOASTCA KOHTPOJIbHBIE BOIPOCHI,
Ha KOTOpBIE CTYAEHTHI TOJDKHBI JaTh MHCHMEHHBIE OTBETHI B CBOEH TeTpamu. s momydeHus
3ayeTa 10 JJabopaToOpHON paboTe CTYAEHT JOJKEH:

— HayuyuThcsl paboTarh Cc mHpubopamMu U 00OPYHIOBAaHUEM, HUCIOJIb3YEMBIM B JIaHHOU
nabopaTopHoi pabdoTe;

— MPOBECTH MTPABUIILHO U3MEPEHUS U 00pabOTKY Pe3yIbTaTOB ATUX H3MEPEHHI,

— 0(OpMUTH OTUET IO JTaHHOM paboTe B CBOEH TeTpau JUIsl 1a00paTOpHBIX padoT;

— YSICHUTH TEOPETUYECKUN MaTepua Mo u3ydaeMoil B pabore TeMe B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. IlepevyeHb TeM KYpPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIPOCKThI) HE MPEITYCMOTPEHBI.

4.6.3. TIlepedyeHb TeM pedepaToB, pacueTHO-rpapuUecKUX padbot

Tema pedepata, pacueTHO-TpadudecKux padoT u Jp.

1. |Mexanuka. MonekynspHas pu3uka U TepMOJUHAMUKA.

2 JJIEKTPOCTAaTUKA U TOCTOSHHBIN TOK. DnekTpomarueTusM. Onruka. dusnka aTOMHOTO
" lsaopa.
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4.6.4. Ilepeuyenn TeM " Y4eOHO-MeTOAMYeCKOro obecneyeHust ISt
CaMOCTOSITE/IbHOM PadoThI 00YYAKO M XCS
Ne ‘ o Y4eOHO-MEeTOJMYECKOe O6mEm,
Tema camocTOsITENBLHON PAOOTHI hopma o0OyueHHs
n/n obecrieyeHue
| OuYHas |3a04Has
1. I'pa6osckuit P.1. Kypc
n3uku. — CII16: Jlans, 2002..
Mony.i 1. Mexaumica %)pO(i)I/IMOBa T.1. Kypc ¢puzuku. — 18 24
M.: Beiciias mkomna, 2001.
1. [Mexanu4eckoe ABHKECHUE 3 4
MaTepHanbHOM Touky ¥ TBepaoro  [[1] §4-6; [2] §1-4
Tena.
2. |/luHaMHKa [MOCTYIATeIbHOIO [1] §7-15; [2] §5-10 3 4
TTBUOKEHUSL.
3. |Pabora u sHEprus. 3aKoH [1] §16-19; [2] §11-13 3 4
COXPaHEHUSI SHEPTUH.
4. |/luHamuiKa BpamaTeabHOro [1] §21-23; [2] §16-19 3 4
TTBYOKCHUSL.
5. [lapmonnveckue KoacOaHUs U [1] §27-29, 31; [2] §140-141 3 4
BOJTHBI.
6. | Teopus norpemHocteii usmepenust |[dusuka. Merouveckue yKazaHus 3 4
buznueckux BenuyuH. MeTozbl TUISI TOJITOTOBKU K TAOOPaTOpHOMY
U3MepeHus pu3. BETUINH U npakTHKymy. Mexanuka./ BoimoBuk
rapameTpoB, IPUOOPHI, B.H. — Jlyranck: U3a-so JIHAY,
pUMEHSIOIIMeCs B labopatopHor [2018.
MPAKTHKE, TOCTPOEHUE rpauKoB
3aBUCHUMOCTH MEXKIY
bu3HYECKUMU BETUYMHAMH.
[TonroroBka Kk 1a00paTOPHBIM 3aHsI-
TUSIM, HAITMCAHUE OTYETOB T10
Ka’KIOM BBIIOJIHEHHON
nmabopaTopHoOit pabore.
Moay.ab 2. MexaHHKa JKUAKOCTeH 1 1. I'pabosckuii P.U. Kypc pusuxmu. 18 24
ra3zos. MoJiekyasipHas Qu3nka u — CI16: JIans, 2002.
TEPMOJAMHAMHUKA. 2. Tpopumosa T.U. Kypc ¢puzuku.
— M.: Beicmiag mkomna, 2001.
7. [MonekyaspHO-KHHETHYECKas [1] §37-38; [2] §42-43 4 5
TEOpHs UACATHHBIX Ta30B.
8. |SIBnenme nmepenHoca. [1] §49-52; [2] §48 4 5
9. |l Hayano TepMOIMHAMHUKH. [1] §71-74; [2] §51-52, 54 3 5
30mpornecchl.
10. (Il Hayano TepMOAUHAMUKH. [1] §73-75; [2] §58-59 3 5
TennoBbie MAIIMHKY.
11. [[MoaroroBka k n1aboparopHbiM 3aHs- |[DPu3nka. MeToanyecKue ykazaHus 4 4
TUSIM, HATIMCAHUE OTYETOB TIO TUTSI TIOJTOTOBKH K TaO0paTOpHOMY
KQKJTOM BBITIOJTHEHHOMN MpakTUKyMy. MosnekymnspHas
nabopaTtopHoit pabore. (hu3KKa 1 TEPMOTMHAMHUKA.
Bonosuk B.H. — JIyranck: U3n-Bo
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Ne ‘ Tema camocToATeNbHOM PabOTHI ‘

VY4eOHO-METOIUYEC

JIHAY, 2018.

Monay.ib 3.
IMocTogHHBII

DJIeKTPOCTATUKA
JIEKTPUYECKHUI  TOK

3J'[eKTpI/I‘le(:TBO U MAarHeTu3M.

1. I'paboBckuit P.1. Kypc
¢busuku. — CI16: JIans, 2002.

2. Tpobumosa T.U. Kypc pusukmu.
— M.: Bricmag mxkoia, 2001.

12. [DnekTpocraTuka. [1, YacTs 2] §2-10;
[2] §78-84

13. [TocTOSIHHBIM TOK. [1, Yacts 2] §11,13, 17-23;
[2] §96-101

14.

MaruetrusM. MarauTHoOE€ 0ojJie.

[1, Yacts 2] §24-26;
[2] §109-112

15.

DJIEKTPOMArHUTHAsI MHTYKIHUSI.

[1, Yacts 2] §33-34;
[2] §122-127

16.

DJIeKTPOMAarHUTHBIE KOJIEOaHMUS.
[lepeMeHHBIN TOK.

[1, Yacts 2] §38, 40;
[2] §146, 149-152

17.

[TonroroBka Kk 1a00paTOPHBIM 3aHsI-
TUSIM, HAITMCAHUE OTYETOB I10
Ka)KJI0M BHIIOJIHEHHOUN
nmabopaTopHO padore.

@dusuka. Meronuueckue yka3aHus
TSI TOATOTOBKY K J1a00paTOpHOMY T
margetusM. / Bonosuk B.H., JIuxoM
JIHAY, 2018.

[PAKTUKYMY. DJIECKTPUUYECTB
aHoB A.A. — JIyrauck: 13x-

Moayab 4.

OnTuka. AtoMHAsE o

siiepHasi pusnka.

1. I'paGoBckuii P.1. Kyp
¢uzuku. — CII6: Jlans, 2(
2. Tpodumona T.U. Kypc
— M.: Bricmias mxona, 2(

18.

reOMeTpI/I‘leCKaH OIITHKA.

[1, Yacts 2] §45-47,
[2] §165-168

19.

BonHoBas onruka.

[1, Hacts 2] §51, 53-54;
[2] §172, 176, 180

20.

KBaHTOBBIE CBOWICTBA CBETA.

[1, YacTs 2] §61-62;
[2] §197-201

21.

Dur3rKa aTOMOB U MOJIEKYJI.

[1, YacTts 2] §63;
[2] §208-210

22. |SInepHbie peakiuu [1, Yacts 2] §70-73;
[2] §257,266,268
23. [[ToaroToBka K 1abopaTOpHBIM dusnka. MeToguyecKue

3aHATHSIM, HAlIMCAHUE OTYETOB IO
Ka’KIOM BBIIOJIHEHHON
nmabopaTopHO# paboTe

JUISL TIOATOTOBKH K
1a00paTOpPHOMY TIPAKTHE
Ontuka. / UBanaukos B.
JInxomanos A.A. — Jlyrar
Usn-so JIHAY, 2018.

4.6.5. Jlpyrue BHIbI CAMOCTOSATEIbHOIi paGoThI CTY1€HTOB

He npenycmoTpeHsl.
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4.7. llepeyeHb TeM U BHI0B 3aHATHH, IPOBOJAUMbIX B MHTEPAKTUBHOH (hopme

No dopwma 3aHATUA Tema 3angaTus WutepaktuBHbid MeTon | O0beM, U

/1

1. Jlexuus OneKTpocTaTHKa. NHTepakTUBHAS JIEKIHA 2

2. Jlexnus PaGora w oHeprusa. 3akoH | MIHTepakTHUBHAS JEKIUSI 2
COXpaHEHHUS SHEPTHH.

S. DoH/I OLICHOYHBIX CPEICTB IJIS IPOBEICHUs POMEKYTOYHOM aTTecTaluu
[TonHOe onucanue GoHAa OLIEHOYHBIX CPEJCTB TEKYIICH U MPOMEXYTOYHOM aTTeCTalluN

oOyyarouuxcst ¢ nepeyHeM KOMITETEHI, OMICcCaHneM MoKa3aTeliel M KpUTEpUEB OLICHUBAHUS
KOMITETeHIIMM, IIIKaJI OLEHUBAHU S, TUTIOBbIE KOHTPOJIbHBIC 33JJaHUSI 1 METOAMYECKIE MaTepUaIbI
MIpe/ICTaBJICHbI B MPUJIOKEHUH 3 TaHHOM paboyeil mporpaMMBl.

6. YueOHO-MeTOAMYIECKOE 00ecTIeueHH e TUCITUTLINHEI
6.1. PexomeHayemas JuTepaTrypa

6.1.1. OcHoBHasi TUTEpaTYypa

Ne i/

ABTOp, Ha3BaHME, MECTO U3JIaHUs, U3]1-BO, TOJI H3AaHUS, KOJUICCTBO Koin-Bo 3k3.
CTpaHUIL B OuOI.

XaBpynsik, Bacunuit ['aBpunoBuu. Kype ¢usuku [Tekct]: YyeOnoe
ocobore / Bacwnuii ['aBpuioBuu XaBpyHsk. - MockBa: OOO
"Hayuno-uznarensckuii neatp MHO®PA-M", 2014. - 400 c. peeype

DNEKTPOHHBIN

Kann, K b. Kypc o6mieit ¢pusuku [Tekcr]: YuebHoe mocobue / K b
Kann. - MockBa: OOO "KYPC"; Mocka: OOO "Hayuno- cCVDC
3narensckuii neatp MHOPA-M", 2014. - 360 ¢ pecyp

DNEKTPOHHBIN

snues, A. 1. ®usuka / A. JI. UBnues. — 4-¢ uzn., crep. — CaHKT-

[leTepOypr : Jlanb, 2024. — 676 c¢. — ISBN 978-5-507-48769-1. —
Tekct : anekTpoHHblii // JIaHb : 3J1€KTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/362933  (mara oOparieHus: pecype

24.01.2025). — PexxwuM jgocTyma: 11 aBTOPH3. MOTb30BaTENeH.

DNEKTPOHHBIN

6.1.2. JlonoJiHNTEIbHAS JUTEPaTypa

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3daHUsA, U3-BO, 'O U3JaHUA, KOJIMICCTBO CTPAHUIL]

1. I'pabosckuii, P.1. Kypc dusuku: yue6. mocoodue. / P.U. 'paboBckuit — 8-¢ u3 .
ctep. - Cno.: U3natensctBo "Jlans", 2005. - 608 c.

2. Axynuss, A. H. UccnenoBanue siBiIeHNs 2J€KTPOMarHUTHOW NHAYKIINN :
y4eOHO-METOAMUYECKOE TIOCOOHE ISl TPOBEIEHUS JIaO0OPATOPHO-NIPAKTUYECKUX padoT 1Mo
(bu3rKe Ha 0a3e MHTEPAKTUBHOTO JIAbOpaTopHOro npakThukyma "OTkpbitas pusuka 1.1"/
A. H. Axynuss ; benl' CXA nM. B.SI. I'opuna. - Maiickuii : U3n-Bo benl ' CXA nm. B.4.

["opuna, 2014. - 31 c.

6.1.3. Ileppoguyeckue U3TAHUS
He npenycmoTpeHsl.

6.1.4. MeToauueckune yKa3aHusi I 00y4YaIOIMMXCsl M0 OCBOEHHUIO M CIUTIINHBI

Ne i/t

ABTOp, Ha3BaHUE, MECTO W3IaHUSI, U3/1-BO, TOJI U3/IaHUSI, KOJTMYECTBO CTPAHUIL

Bososuk B.H. ®u3nuka. Mexanuka. Mertoaunueckue ykazanus ISl HIOATOTOBKH K
mabopatopaomy npaktukymy / B.H. Bomosuk. JIyranck: TOY JIHP JIHAY, 2018. — 102
C.

Bosouk B.H. ®usuka. MonekynsipHas ¢pusnka v TepMoArHaAMUKa. MeToiueckre
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Ne i/ ABTOp, Ha3BaHKE, MECTO U3JAaHUs, U3/1-BO, TOJ U3/aHUSI, KOMYECTBO CTPAHUIL

yKa3aHHsI /IS [TOArOTOBKH K JJabopaTtopHoMy nipaktukymy / B.H. Bonosuk. JIyranck:
['OY JIHP JIHAY, 2018.

Bonosuk B.H., JInxomanos A.A. ®usuka. DIeKTpUUECTBO U MarHETU3M. MeTouuecKue

yKa3aHusl IS IIOATOTOBKH K j1abopaTopHomy npaktukymy / B.H. BonoBuk, A A.
Jluxomanos. JIlyranck: 'OY JIHP JIHAY, 2018.

BanunkoB B.B., JIluxomanoB A.A. ®uznka. Onruka. MeToandyeckue yKazanus s

[10IrOTOBKH K J1aboparopHoMy npakTukymy / B.B. BanuukoB, A.A. JINXOMaHOB.
Ulyranck: 'OY JIHP JIHAY, 2018.

Cronsipenko B.®., Isannukos B.B., Bonosuk B.H. ®usuka. Yacts | . Metoguueckue
[yKa3aHUs JUIsl CaMOCTOSITEIbHON M MHUBUIYaIbHOM pabOThI ¢ 3aJaHUSIMU [T
KOHTpOJIBHBIX pabot. / B.®. Cromsapenko, B.B. UBanuukos, B.H. Bonosuk. JIyranck:
JIHAY, 2007.

Cronsipenko B.®., Isannukos B.B., Bonosuk B.H. ®u3zuka. Yacts |l . MeToanueckue
YKa3aHUS JUISl CAMOCTOSITEIBHON ¥ MHIUBUIYAIbHON paOOTHI ¢ 3aJaHUSMU IS
KOHTPOJIBHBIX pabot. / B.®. Cronsapenko, B.B. Banuukos, B.H. Bomosuk. JIyrauck:
JTHAY, 2007.

6.2. IlepedyeHb pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu

«uTepHeT» (1aJ1€e - ceTh «AHTEpHET)»), HE00XOAMMBIX /IJIsl 0CBOECHH S TUCHUTLTHHBI

Ne /it Ha3zBanue untepHeT-pecypcea, aipec U pekuM A0CTymna

1.

Bukurenus — cBOOOaHAs SHIMKIIONEAUs. [DnekTpoHHbIi pecypc]. URL:
https://ru.wikipedia.org/wiki (mata oopamenwus: 20.08.2022).

denepanbHblil mopran «Poccuiickoe 00pa3oBaHuey. [ DICKTPOHHBIH pecypc].
URL: https://www.edu.ru/ (nata oopamenus: 20.04.2023).

upopmannonnas cucrema «EauHOe OKHO J0CTyIa K 00pa3oBaTeIbHbIM pecypcamy.
[DnexTponnsrit pecype]. URL: http://window.edu.ru/ (nara oopamenwus: 20.04.2023).

denepanbHblii HEHTP HHPOPMAIIMOHHO-00pa30oBaTelIbHBIX pecypcoB — http://fcior.edu.ru/

DJIEKTPOHHO-OMOIHOTEYHAsT CHCTeMa «Y HUBEPCUTETCKAst ONOIMOTEKA OHITAHY.
[@nexrponnsrii pecype]. URL: https://biblioclub.ru/ (nata o6parenust: 20.04.2023).

Haydnast a1ekTpoHHas oubnoreka «e-Libraryy. [DnexkrponHsiii pecypce].
URL.: https://elibrary.ru/ (nara obparienus: 20.04.2023).

6.3. CpeacrBa obecniedeHus1 0CBOCHHS THCIHMILIMHBI

6.3.1. KomnboTepHbie 00y4aomme 1 KOHTPOJIHPYIOIIHE MPOrPaMMbI

DyHKIUS IPOrPaMMHOIO 00€CIICUEeHUS
Bug yue6Horo | HammeHnoBaHue mporpaMMHOTO i porp

3aHATHSA obecrieueHus MOJEINpY-

KOHTPOJIb fomas oOyuarorias

Jlekumu  |Adobe Reader, - - +
Open Office,
Moodle

Jlaboparopusie |Adobe Reader, + + +
Open Office,
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https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

Texymmii, |Adobe Reader,
MoayneHBIH, (Moodle
UTOTOBBII

KOHTPOJIb

6.3.2. Ayamo- u BH1€0Nn0co0usi

He npenycMoTpeHbl.

6.3.3. KomnbroTepHbIe npe
He npenycmoTpeHsl.

3eHTAllUH Y4eOHBIX KypcoB

7. Onncanne MaTepUAJIbHO-TEXHUYECKO# 0a3bl, HEOOXOAUMON ISl OCYIIECTBIICHUS
00pa30BaTeIbHOIO MPOLECCa MO THCHHUIIHHE

HaumenoBanue 060pynoBan-
HBIX Y4€OHBIX KAOMHETOB,
00BEKTOB 15 IPOBEICHUS

3aHATHHI

[Tepeuerr OCHOBHOTO 000PYI0BaHUS, IPUOOPOB U
MaTepHuaioB

'-313 ayIuToOpus st
IIPOBEJCHUS J1aDOPaTOPHBIX,
CEMUHAPCKUX u
MPAKTUYECKUX 3aHTHUH,
IPYIIIOBBIX u
WHAUBUTYaJIbHBIX
KOHCYJIbTALHM, TEKYILETO
KOHTpPOJISL, IPOMEXKYTOYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM paboThI

Ixkad c 3akp. AB. — 3 wT., crox ayd. — 20 mwr., mkad 1ad. — 2
mrt., crya yueH. — 30 mr., cron AByXTymO. — 1 mT., cTon
onHOTYMO. — 1 mwiT., mkad ang oxexxa— 1 mr., gocka Ji/Tex.
noka3. —1 mT., mabopaTopHble TPUOOPHI U O0OpPYIOBaHHE
(a/rpanc-dpopmarop, ammepmerp -86, BombT™MeTp D-87,
BOJIbTMETp, ranbBaHomerp I'CA, sn. mwur, obopynoBaHue
87J1-01, karymika WHAYKIIMOHHAS, Mara3uH COINPOTHBIICHUS,
MalIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

I'-315 ayIuToOpus ISt
MIPOBEJCHUS J1a0OPaTOPHBIX,
CEMUHApPCKUX u
MPAKTUYECKUX 3aHITHH,
IPYIIIOBBIX u
WHAMBUTYaJIbHBIX
KOHCYJIbTAllui,  TEKYyIIEro
KOHTpPOJISI, TPOMEKYTOUHOMN
aTTecTaluHy,
CaMOCTOSITENILHOU paboThI

[kad c¢ 3akp. AB. — 2 wT., padoumii cTton «/»-16, cT. maus
Bec. JI®-550 — 1 mT., mmc. c1.JID-540 — 1 mit., apmMaTypHBIi
CT. — 7 wrT., ceitd —1 ., JOocka A/Tex mok. — 1 mT., CTOMN
OHOTYMO. — 2 mT., cton ayA. — 1 mT., cryn ydenud. — 30
IT., cTe/uiax — 1 mr., cryn gad. — 1 wT., cTya n/Msarkuii — 2
mIT., JJabopaTtopHble NMpUOOpsl U obopynoBaHue (006op
«nektpo», BoabTMeTp @-505, reHepaTrop 3BYKOBOIA,
UCTOYHHMK TIMTaHUS YHUBEPC., MHUKpPOWMHTEp. «JIMHHUKa,
MHUKpo(dOTOMETp.  Heperucrp.,  ocserutens  OU-18,
ocrwiorpadg — IAeKTp., npubop GU3U3MEpPH., MasSTHUK
YHUBEpC.,  BOJNBTMETp, OapoMeTp  aHEpOHI.,  BECHI
texHuueckue, reHeparop ['YK (c), ucrounmk WIIIII-2,
JarokcoMeTp (C), MHKPOCKOI U JIp.); y4eOHO-METOIHUECKUE
MaTepuabl

r-317 ayoquToOpus  JUId
MIPOBEJCHUS J1aOOPaTOPHBIX,

CEMUHAPCKUX u
MPAKTUYECKUX 3aHSTHH,

IPYIITOBBIX u
VH]IUBUTYaJIbHBIX

Cron ayn. — 10 mT., cron — 9 mt., mkad mist mpud. — 3 mrT.,
CTynl y4eHWY. — 31 1mIT., J0CKa JI/TEXIIOK. 1 mr.,
o0opynoBaHue Juisg J1a00paTOPHBIX padoT MO MOJIEKYISPHOM
¢uzuke W TEepMOAMHAMUKHM (3]  IIUT, HPOOUPKH,
TEXHUYECKHUE BECHI, ITUNIETKH, TPYyIIIa)
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8. MexnucuunjinHapHbie CBSI3H

IIporokoa

corjiaCoBaHus pa60qel71 MporpamMmeal C ApyruMu AuCOUIINIMHaAMA

HanmenoBanue JUCHMITIIIMHBI, C

Kadenpa, ¢ koTopoii

[Mpenoxenst 00 U3MEHEHUSIX
B paboueii mporpamme.

KOTOPO¥ MPOBOIHIIOCH TIPOBOTHIIOCH
3akiroueHne 00 uTorax
COIJIACOBAaHUE COIJIacOBaHUE
COIJIACOBAHUS
Kadenpa
“HOOPMALMOHHBIX
Maremaruka b pu 1t CormnacoBaHo
TEXHOJIOTHI, MATEMATUKH U
bu3HKH
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Jluct n3meHeHuii pabodeit mporpaMmbl

IIpunosxenne 1

Homep
M3MCHCHU A

Homep
[POTOKOJIA
3aceaHus
Kkadenpsl 1 nara

Crpanuiibl ¢
U3MEHEHUSIMU

[IepedyeHb OTKOpPEK-
TUPOBAHHBIX ITyHKTOB

IMonmuce 3aBe-
TTYIOILIETO
kadenpoit

18



Ipuaoxenne 2

JlucT nmeproaMYeCcKUX MPOBEPOK pabOUe MporpaMMbl

JlomxkHOCTHOE TULO, TTPO-
BOJIMBIIIEE MPOBEPKY
®.1.0., 101KHOCTB,

Hara

[ToTpebHOCTH B
KOPPEKTHPOBKE

Ilepedenb NyHKTOB, CTp.,
pa3aennoB, TPeOYOIUX
W3MEHEHU I
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Ipunioxenue 3

MUHHUCTEPCTBO CEJILCKOI'O XO35IMMCTBA POCCUNCKOM ®EIEPALIVNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICILIEI'O OBPA3BOBAHUS «(JIYT AHCKHWM I'OCYJIAPCTBEHHBI
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOILIMJIOBA»

®OH/J OHEHOYHBIX CPEACTB

1o qucuuIuinHe (Moayno) «Dusnkay
Hanpasnenue noarorosku: 08.05.01 CTpouTensCTBO yHUKATBHBIX 31aHUI M COOPYKEHUN
[Tpodwib: CTpOUTENHCTBO BBHICOTHBIX M OOJBIIECHPOJICTHBIX 3IaHUI
VYpoBeHb NpodecCHOHATBHOT0 00pa30BaHMsL: CIIEUATUTET

T'ox Hayana noarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIWI, COOTHECEHHBIX C UTHIUKATOPAMMU AOCTUKEHUS KOMIIETEHIIUM, C YKASAHUEM
ITAIIOB UX POPMHUPOBAHMSA B ITPOIECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOT'PAMMbI

Kon DopMynupoBKa NHukaropsl Ortan [Inanupyemsie Haumenosanue HanmeHoBaHME OLIEHOYHOTO
KOHTpO- KOHTPOJIMPYEMOM JIOCTHKECHUS (ypoBeHb) pe3yJabTaThl MoyIeH 1 (VTH) cpencraa
JUPYEeMOit KOMIIETEHLINT KOMITETEHIIUU OCBOECHMS 00y4eHust paszenos Texymmii | [Tpomexyrounas
KoMIIe- KOMIIETEHINH JACLUATIIINHBL KOHTPOJIb arTecTanus
TEHLIUU
OIIK-1 | CnocobeH pemiath OIIK-1.3. IlepBbiii 5Tan | 3HATH: Monyns 1. Tectbr DK3aMeH
TUIIOBBIE 33]1a41 [Tpumensier 6a3oBbie | (IIOPOroBbIii busngeckue «MexaHuKa» 3aKpBITOrO
poeCCUOHATIPHON | 3HAHUA YPOBEHb) 3aKOHBI U siBJIeHUS | Moayns 2. THIA
JEATEIIbHOCTH Ha (byHIaMEeHTAIBHBIX U YMETh «MonekynspHas
OCHOBE 3HaHUU pasnenos UHTEpIpeTupoBarh | Gu3NKa U
OCHOBHBIX 3aKOHOB €CTECTBEHHO- 150:¢ TEpPMOJIMHAMUKA.
MaTeMaTUYECKUX U HAY4YHOT'O LIMKJIA B Bropoii atamn YMmern: MexaHnuka TecTsl DK3aMeH
CCTCCTBCHHLBIX HAYK 00JIaCTH SKOJIOTHH 1 (HpOI[BI/IHYTI)If/'I IIPUMEHATH 3aKOHBI )KI/IIIKOCTCf/i u OTKPBITOTO
C IPUMCHCHUEM IIPUPOI0IIOJIL30BAHNA ypoBeHL) (I)I/I3I/IKI/I U1 ra30oB» TUIIA
MH(POPMAIMOHHO- perieHus Monyns 3. (BompoCHI
KOMMYHHUKAIIUOHHBIX MPAKTHYCCKUX SHGKTPOCTaTI/IKa. I
TEXHOJIOTUI 3a1a4 IocTosHHbIH orpoca)
Tperwnii aTan Baaners: IICKTPHYCCKHUM Pacuernas | Ox3amen
(BBICOKHMIA HaBBIKAMH TOK. pabora
YPOBEHB) MPUMEHEHUS DIEeKTPHUIECTBO U
(1)H3Hl{€CKI/IX MAar"HeTu3m»
3akoHoMepHocTelt | Monyis 4.
B IPaKTHYECKOH «OnTuka. AToMHas
JEITEIbHOCTHA u sicpHas
¢buszuka»




2. OIIMCAHUE MOKA3ATEJIEV U KPUTEPUEB OLIEHUBAHMSI KOMIIETEHIIAA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUA, OIIMCAHUE HIKAJI

OLHEHUBAHUA
Ne | Haummeno Kparkas IIpencrasne- Kputepuu ouenuBanus Ixana
BaHUE XapaKTePUCTHKA HHE OLICHUBAHUS
| OLICHOYHO OIICHOYHOT'O CPEJICTBA OLIEHOYHOT'O
TO CpeIcTBa B
cpencra ¢douzme
1. | Tecr Cucrema TectoBblE B Tecre Beimonnaeno 90-100% Ornenka
CTaH/IaPTU3UPOBAHHBIX 3aJaHUS 3agaHui «Omauunoy (5)
3aJaHUI, TO3BOJISIOIIAS B rtecre BBIMONHEHO GONIEE 75- Onenka
U3MEPUTh YPOBEHb 89% 3amanmit «Xopowo» (4)
3HaHUM. B Tecrte Brmonneno 60-74% Orenka
3aaHui «Y0oeremsopum
envroy (3)
B tecte BemmonHeHO MeHee 60% | Onenka
3a/laHu’ «Heydoenemsopu
menvhox» (2)
Bonbmias 4vacte omnpeaencHui Ornenka
HE Tpe/ICTaBJICHA, mbo | «Heydoeremsopu
npeactaBieHa ¢ IpyObIMH | menvHo (2)
OIMOKaMU.
2. | Ompoc ®opma paboThI, Bompocer k [IponeMoHCTPHPOBAHBI OreHka
KOTOPAsi O3BOJISIET orpocy TpeAroaracMbIe otBeThl; | «Omauunoy (5)
OIICHUTH KPYT030D, MIPaBUIIHHO WCTIOJIb30BaH
yYMEHHE JIOTHYECKU amroput™M  00OCHOBaHHUH  BO
MMOCTPOUTD OTBET, BpeMsi  pacCyKICHHUi;  ecTh
yMEHUE JIOTHKA PacCyKICHUH.
MPOIEMOHCTPUPOBATH [TpoaeMoHCTpUpOBaHBI Orenka
MOHOJIOTHYECKYIO peUb NpeanonaraeMele OTBETHI; ecTh | «Xopowiox (4)
U WHBIE JOTHKAa  PacCyKICHUH, HO
KOMMYHUKATHBHEIC HETOYHO HCTIOTE30BaH
HaBBIKU. Y CTHBI OIIPOC ITOPUTM  O0OOCHOBAHUIH BO
o0agaet OONBITIMH BpeMsI pacCyKIeHHUA H HE BCe
BO3MOXKHOCTSIMHU OTBETHI ITOJTHBIC.
BOCTIMTATEJIbHOI'O [IpoaemMoHcTpUpOBaHbI Orenka
BO3JIEHCTBUS, CO31aBast IpeArojaraeMble OTBETBI, HO «¥Yooenemsopum
YCIIOBUS ISt HETPaBUIHLHO UCTIONB30BaH | enbroy (3)
HeQOpPMAaITLHOTO aIropuT™M  OOOCHOBAaHUH  BO
OOLICHUS. BpeMsI paccyxneHuii;
OTCYTCTBYET JIOTHKA
paccyXKAeHHUi; OTBETHI HE
TIOJTHBIE.
OTBETEHI HE MPE/ICTABIICHEI. Orenka
«Heyooeremeopu
menvro» (2)
3. | Pacyerna | CpenctBo mpoBEepKU [lepeuenn ITponemoHCTpUpOBaHO Ornenka
51 pafora | BIaJCHUS HABBIKAMU 3aJIaHUH, MOHUMAaHUEe METOMUKM pemenus | «Omauunox (5)
(pemrenme | TPUMEHEHUS BXOJIAIIINX B 3aJadd W ec  [PUMCHCHHE.
3aj1a4) TOJTYYCHHBIX 3HAHUI IO | PacYeTHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeACICHHON | rpadudecKy odopMITeHO (akkypaTHOCTB,
METOJMKE JJIS peIICHHsT | 0 paboTy JIOTHIHOCTB ). Hcnonp3oBan
3ajad. TPaIUIHOHHBIH WIH
HETPAIMIHOHHBIA  MOAXOA K
PCLICHUIO  3aJlayu. 3amgaya
pelieHa npaBuILHO.
[IpogemoHcTpUpOBaHO OrneHka
NOHUMAaHKUE METOAUKH petenue | «Xopowoy (4)

U ee TNpuMeHeHue. PemieHue
3aJja9 PABIIIEHO O(OPMIICHO.




MIPOBOAUTCS IO
OKOHYaHUU U3Y4YECHUS
JUCLIUTUIMHBL.

TEPMUHOJIOI MUECKOTO anmapara
JUCIUILINHBL, YMEHHUE
aHAJIM3UPOBATh IPOOIEMY,
COZICPIKATENBHO U
CTHJIUCTHYESCKU IPAMOTHO
U3Jlarath CyTh BOIIPOCa;
riy0OKO IIOHUMATb MaTepHa,
BJIaJICHUE aHATUTHYECKUM
CII0COOOM H3JI0KEHHUS BOTIPOCa,
Hay4YHBIX Hﬂeﬁ; HaBbIKaAMHU
apryMeHTallUH 1 aHaJIh3a
(hakToB, COOBITHIA, ABJIICHUH,

Ne | Haumeno Kparkas Ipencrasne- Kpurepun onenuBanus IMkana
o/ BaHUC XapaKTEePUCTHKA HHE OLICHUBAHUS
I OLIEHOYHO OLICHOYHOTO CPEJICTBA OLICHOYHOTO
O Cpe/CTBa B
cpencra ¢doume
3ajaya  pellleHa  MPaBUIBHO.
EcTb oTHENBHBIE 3aMEYaHUS.
I[IponeMoHCTPHPOBaHO Onenka
MOHUMaHHe METOAUKH peuteHus | «Yooeremeopum
U YacTMYHOE €€ NpUMeHeHue. | envHoy (3)
3amaya pelieHa Y4acCTUYHO.
3amada He perieHa. OrneHka
«Heyooeremsopu
menvro» (2)
4 3ayer 3ager BbICTaBISIETCS B | TecToBbIe B Ttecte Brmonaero 60-100% «3auTeHO»
pe3yibTaTe MOJBENCHMS | 3aaHMs K | 3aJaHud
UTOTOB TEKYILETO | 3a4eTy
KOHTpOJs.  3a4er B B tecre BemoaHeHO MeHee 60% «He 3auteHo»
¢dopme HUTOTOBOTO 3a7aHui
KOHTPOJIA IIPOBOAUTCA
JUTSE obyuJarommuxcs,
KOTOpBIE HE CIPaBUIIUCH
C  4acTbl0  3aJaHui
TEKYIIIEro KOHTPOJISL.
5 9k3amen | KonrtponsHoe Bomnpocsl k IToxa3zaHo 3HaHUE TeOpUU Ouenka
MEpOIPHUATHE, KOTOPOE 9K3aMEHY BOIPOCA, IIOHATHHHO- «Omauunoy (5)

MPOLIECCOB.
BricraBnsercs

obyuaroremycs, TIOJTHO,

oIpoOHO u TPaMOTHO

OTBETHBIIEMY HA  BOTIPOCHI

Ourera u BOTIPOCHI

9K3aMeHaTopa.

IToka3ano 3HaHue OCHOBHBIX | OIEHKa
TEOPETUICCKUX nonoxenuit | «Xopowo» (4)
BOIIPOCA, yMeHUe
aHAIIM3UPOBATh SIBJICHHS,

GbakTBl, AEWCTBUS B paMKax

BOIIPOCA; COAEPKATECIBHO U
CTUIIMCTUYCCKUTPAMOTHO

u3naratb CyThb BOIIPOCA, HO
HMEEeT MECTO HEeJIOCTaTOUHAas
HOJIHOTA OTBETOB 1o
H3J1araeMoMy BOIIPOCY.
[IponemoHcTpUpOBaHO

BJIa/ICHHE AHAJMTHYECKUM
croco0OM HM3JI0KEHHUSI BOTIpOCa
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Hanmeno
BaHHE
OLICHOYHO
o
cpencra

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO CPEJICTBA

[pexacrasne-
HHE
OILIEHOYHOI'O
CpelcTBa B
¢doume

Kpurepun ouennBanms

[Ikana
OLICHUBAHUS

Y HaBBIKAM U apryMEHTAIIU .
BricraBnsercs

00yJaromemMycsi,  MOJHOCTBHIO
OTBETHBIIEMY Ha  BOIPOCHI
Ourera u BOITPOCHI
9K3aMEHATOpa, HO
JOMTYCTUBIIEMY TIPH OTBETaX
HE3HAYUTEIbHBIC OLINOKH,
yKa3bIBAOIIME HA  HAIWYUE
HECHCTEMHOCTH W MpPOOETOB B
3HAHUAX.

Iloxazano  3HaHMEe  TeEOpUH
BOIIpOCa (bparMeHTapHO
(HemostHOTA H3JI0XKEHHS
WHPOPMALIUH;  ONEPHUPOBAHUC
TMOHATHSIMH Ha OBITOBOM
YPOBHE); YMEHHE  BBIACIHUTH
TJIaBHOE, c(opMyIHpPOBATH
BEIBOJBI, IIOKa3aTh CBS3b B
MOCTPOCHHUU OTBeTa He
MPOAEMOHCTPHPOBAHO.
Bnanenue QHATUTUYECKUM
crnoco0OM H3II0KEHHUS BOIpPOCa
u BIIAJICHHC HaBBIKAMU
apryMeHTaluu He
MPOAEMOHCTPHPOBAHO.
OObyuaromuiicst JIOTTYCTHI
CYIIECTBEHHBIC OIMUOKH TIpH
OTBETaX Ha BOIPOCHI OUIETOB
1 BOTIPOCHI DK3aMEHATOopa.

Onenka

«Y0oeremsopum

envroy (3)

3HaHME MOHATUITHOTO anmnapara,

TEOpHH BOIIpOCa, HEe
MIPOAEMOHCTPUPOBAHO; YMEHHE
aHAJIM3UPOBATh yueOHBIH
Marepual HE
MPOAEMOHCTPHPOBAHO;

BIIaJICHUE AQHATUTUYECKUM
CHoco00M H3JI0KEHHs BOIpoca
u BJIaJICHUE HaBBIKAMU
apryMeHTaluu He
MPOAEMOHCTPHPOBAHO.

OOyyaronuiicss He OTBETHJ Ha
OJIMH WJIW JIBa BOMpoca OuneTa
U JIOTIOJIHUTENIbHBIE BOMPOCHI
9K3aMEHATOPA.

Ornenka

«Heyooenemsopu

menvro» (2)
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3. TAMOBBIE KOHTPOJILHBIE 3AIAHUSI WJIM UHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJIsl OEHKY 3HAHMI1, YMEHWA, HABBIKOB U (WJIN)
OINDbITA JESITEJbHOCTHU, XAPAKTEPU3YIOLIUX DTAIIBI ®OPMUPOBAHMSI
KOMIIETEHLUI B IPOLIECCE OCBOEHHUSI OBPA30OBATEJIBLHOM
IMPOTPAMMBI

OuneHoYHBIE CPeACTBA 111 IPOBeIeHN s TeKYyero KOHTPOJIs
Texymuil KOHTPOJIb OCYIIECTBIISETCA IPENOAABATENEM AUCLMILIMHBI IIPU IIPOBEACHUHU
3aHATHH B (hOpMe TECTOBBIX 33JaHU, YCTHOTO OIPOCa U PACUETHOU PaOOTHI.

OIIK-1 CnocobeH mpuMeHsITh 0a30Bble 3HAHHSI (QYyHJAAMEHTAJBHBIX pa3ejioB HAYK O
3emJyie, eCTECTBEHHO-HAYYHOI0 M MATEMATHYECKOr0 UHMKJIOB NPH pelleHHH 3271a4 B
00/12CTH IKOJIOTUM ¥ TPUPOIOII0JIH30BAHUSA

OIIK-1.3. IIpumensier 0a3oBble 3HAHUS (YHAAMEHTAJBHBIX Pa3/eiOB €CTECTBEHHO-
HAYYHOI'0 HMKJIA B 00/1aCTH IKOJIOTHU U MPHPOI0NOIb30BAHUS

IlepBblii 3Tanm (IMOPOroBO YPOBEHb) — MNOKAa3bIBaeT C(POPMHPOBAHHOCTH IMOKAa3aTeJs
KOMIIETCHI[UH «3HATH»: (pU3MUYeCKHe 3aKOHBbI U SIBJICHUS U YMeTh HHTEPIPETHPOBATh UX

TecToBbIe 321aHUA 3aKPBITOT0 THIA
1. Vkaxute HauboJiee TOUHOE ONpeaeeHne Macchl Tea (svlbepume 06a eapuanma
omeema)
a) KOJIMYECTBO BEIIECTBA B TEJIE
0) Mepa HHEPTHOCTH B TeJe
B) OTHOILIICHHE Beca TeJla K YCKOPEHHEO CBOOOIHOTO MaCHUsI
') Mepa MOTeHIUAIBHOW YHEPTUHU Tela
1) Mépa B3aUMHOT0 IPUTSKEHUS Tena
2. 3aKoH, KOTOPBIii MCIOJIb3yeTCs P pacyeTe MOJA3eMHOM CHJIbI KPbLIa caM0JIEéTa,
Ha3bIBaEeTCs, 3AKOHOM (sv1bepume ooun eapuanm omeema)
a) Apxumena
0) bepnyniu
B) [Tackains
') HHEpLUU
1) BCEMUPHOT'O TATOTEHUS
3. VYkaxurte HauboJiee TOUHOE ONpe/Ie/ieHHe TeMIePaTypbl. (6b16epume mpu eapuanma
omeema)
a) CTENICHb HArPETOCTH Tella
0) Mepa cpeiHel KHHETUYECKOM SHEPTrUH MOJIEKYIT
B) Mepa 4Kciia CTOJIKHOBEHUH MOJIEKYIT
I') Mepa BHYTPEHHEH SHepruu BelecTBa
1) XapaKTepUCTUKA arperaTHOro COCTOSIHUS BEIIECTBA
4. T'a3 HarpeBalOT B repMeTHYECKH 3aKPBITOM cocye. YKaKuTe, KAaKoil U3 mpoieccos
nMeeT MeCTO (8blOepume 0OUH 8apuanm omeema,)
a) n300apuyecKuit
0) n30TepMHUUYECKUIN
B) U30XOPHBIN
T) agnabaTUIeCKui
1) TOJTUTPOTIUYECKUIA
5. Ha3oBuTe NpUYMHY B3aHMOJEHCTBUS MOJIEKYJI (6bl0epume 00uH 8apuanm omseema)
a) CHJIBI DJICKTPUYECKOTO B3aUMOICHCTBHUS
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0) CHJIBI TPABUTALIMOHHOTO MPUTSKEHUS
B) BHYTPUSIIEPHBIE CHUIIbI

T') 3aKOH UHEPLUU

1) MEpa Yrciia CTOJIKHOBEHU I MOJICKYJT

Knroun
1. 0, 1
2. 0
3. a,0,r
4, B
o. a
Bropoii 3Tanm (MPOABUHYTHI ypPOBeHb) — MNOKa3biBaeT CHOPMHUPOBAHHOCTH

nmoxKasaTrejsd KOMIICTCHIIMH «YMETb»: IIPUMCHATH 3aKOHBI (l)I/ISI/IKI/[ AJdA  peaicHUusA
NPaKTUIECCKUX 3a1a4

3amaHus 3aKpbITOro TUNA (BOMPOCHI /I OMPOca):

Uro Takoe MaTepuaibHas TOUKa?

Jlaiite onpenesieHre BTOPOH KOCMUYECKOW CKOPOCTH.

Cuna ynpyrocTd, BO3HHUKAIOIIAs NPU YIPYroil aedopManuyl pacTsKEHHS WM CKATHs

Te€jna, MPONOPIHMOHAIbHA a0COIIOTHOMY 3HAYEHMIO M3MEHEHHs MHbl Tena. HasoBure

3aKOH, OMUCHIBAIOIIHIA 3Ty CHITY.

4. HaszoBute pacrpeneieHue, KOTOpoe IpPECTaBiIsIeT COOONH OTHOLIEHHE YHWCIIa YacTHII,
o0jaarouX ONpeAeeHHOW MOTEHIIMATbHOW SHEpPruei K IMOJHOMY YUCIy YacTHI[ B
rase.

5. Kak HazpiBaeTcsi 4acTh MOJHOM SHEPruM Teja 3a BbIUETOM KHUHETHYECKOW SHEpruu
JBIDKEHUS TeIa KaK [EeJIOr0 U MOTEHIMAIBHOW SHEPTUH TeJla BO BHEITHEM 0JIe?

wn e

Knroun

1. MaTepI/IaJ'ILHaH TOYKa 3TO TCIIO, 06nana10mee MaCCOﬁ, pasMepaM KOTOPOIro MOXKHO
npeHe6peqb IIpu paCCMOTPECHUUN €TI0 IBUKCHUS.

2. BTopas[ KOCMHUYCCKasA CKOPOCTb 3TO CKOPOCTh, KOTOPYIO HYKHO COO6IJ_II/ITB TCIIy IJIs1 TOTO,
YTOOBI OHO IMOKHUHYIIO 00J1aCTh 36MHOTO MIPUTAKCHUA

w

3axoH ['yka

&~

Pacnpenenenune bonbumana

5. | Buyrpenneii sHepruei tena

Tperuii 3Tan (BLICOKMH YPOBEHb) — NMOKa3biBaeT C(POPMHMPOBAHHOCTH NMOKA3aTEJs
KOMIIETEHIIUU «BJA/IeTh»: HABbIKAMHM NpPUMEHEeHUS (U3MYECKHUX 3aKOHOMEpPHOCTed B
NPAKTHYECKON AeATeJIbHOCTH

IIpakTnyeckue 3aganus (pacyeTHasi padora):

1. B pesynbprate uamepenuii ruamerpa d Kanuuisipa B CTEHKE JETOYHBIX aIbBEOJT IMTOJTYUCHBI
cienyromue  3HaveHws: di = 2,83mx; d2 = 2,82ux; d3 = 2,8lwmx;
ds = 2,85 mxk; ds = 2,87 ux. Haiiti cpentee apudMeTHUECKOE 3HAUCHHUE.

2. Baron maccoii m = 20 T, IBIKYIIUICS pPaBHO3aMEJICHHO ¢ HAYAJIbHON CKOPOCTBIO Lo =
36 km/4, monm neiictBuem cunbl TpeHuss F = 6 kH wuyepe3 Hekoropoe Bpems
octaHaBiuBaeTcs. HaliTu paccTosiHEEe, KOTOPOE TPOMIET BaroH 10 OCTAHOBKH.
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3. Hlapuk maccoii 100 r yman ¢ BeicoTsl h = 2,5 M Ha TOPU3OHTANBHYIO TUIUTY U OTCKOYMII
OT Heé BCIIEJCTBUE YIIPYroro yaapa 0e3 norepu ckopocTu. Onpenennre CpeaHIon CUITy

(F), neficTBOBABIIYIO HA MIAPHK MPH YAApe, €CIIU MPOAOIDKUTEIBHOCTh yaapa At =0,1 c.

4. Omnpenenurte cwly HATsDKEHUS KaHaTa NpU NoabEMe rpyza Maccod m=1,5T, ecnu 3a

Bpems t = 2C oT Havasa JIBIKEHUSI CKOPOCTh Bo3pociia oT vo=0 10 vi=3,6 m/c.

5. Komneco paguycom R = 0,1 m Bpaimaercs Tak, 4TO 3aBHCHUMOCTH yIJjia MOBOPOTa ¢ OT

BpeMeHH t naéres ypasHenueM ¢ = A + Bt + Ct 3, tne B =2pad/c u C=1 pao/c®. Jlna

TOYEK, JISKAIINX Ha 000/Ie KoJieca, HalTH uepe3 BpeMs t = 2 C mociie Havana JBUKCHHUS:

1) yriIoByt0 CKOPOCTh ®; 2) THHEHHYIO CKOPOCTD L.

Kiroun

1.

Pemrenue.

1. Cpennee apudmerndeckoe 0 HaxomuMm 1o hopmyse:

~ d,+d,+d,+d, +d.

d= c
2. IlozcraBsieM YHCIIOBBIE 3HAUCHUS:
~_2,83+282+281+2,85+2,87
d — 183 18 185 185 18 — 2,836(MK)
Omeem: 2,836
2. Pemenne.
vim
1. IIpolineHHbli MyTh MOXKHO ONPEAETUTH 110 popmyne S = o
) . 2
10- - 2-10
=167 (m).
S=
2-6-10°
Omeem: 167
3. Pemenne.
2m
F=—
At
HOI[CT%BI/B% fmna YHCIIOBBIC 3HAUCHHUS, HAHIEM
F=—"""" 2-9:8%25=—14(H).
0,1
Omeem: 14
4. (TTTTTANTION
T= (Pg + )
m ]
t)
[ToacTaBuM YHCIOBBIC 3HAYCHUS U BfI‘II/ICJ'II/IM:
T= 1,50-103k9,81+ 5 J =1,74-10* (H) = 17,4 (H).
Omeem: 17,4
0. T CHICHHAE.
1. I3BeCTHO, 4TO yrioBas CKOpocTh o= (4 + 2t + %) =2 + 3t2,
dt

o(t=2)=2+3-22=14 (pao/c).
2. JIvueiinasi CKOPOCTh L HAHIEM M3 COOTHOIICHUS L = ®R,
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v=(2+3t% R
L(t=2)=14-01= 14 (wo).

Omeem: 14uld

BOooo~Noa~wNE

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Bonpocsl 1uist 3k3aMeHa

du3nvecKHe 0CHOBLI MEXaHHKH.

[Ipeamer ¢hus3uku u €€ cBSI3b C APYrUMU HayKamMu. EMUHAIBI GU3HYECKUX BEITHYUH.
CKOpOCTh ¥ ITyTh IIPH MOCTYNATEILHOM JIBUKEHUU.
YckopeHue u ero CocTaBJISIFOLIUE.
VYrioBas CKOpOCTh U YIJIOBOE YCKOPEHUE.
Ilepssiii 3ak0oH HproToHa. Macca. Cuna.
Bropoii 3akon HeroTona.
Tperuii 3akoH HproTOHA.
Cuna TpeHus.
3akoH coxpaHeHus umnyibca. Llentp macc.
Oneprus. Pabora. MonHoCTb.
Kunetnueckas u noTeHImaabHasi SHEprus. 3aKOH COXPaHECHUS SHEPTHH.
MOMEHT UHEPIIUHU TBEPJIOTO Tela.
Kunernueckast sHeprust BpalieHus.
MoOMEHT cuiibl. Y paBHEHUE JUHAMUKH BPAIIaTeIbHOTO IBUKEHHUS TBEPIOTO Tela.
MoMeHT UMITyJIbCa ¥ 3aKOH €r0 COXPAHEHUSI.
Jedopmanus TBEpI0TO TENA.
3akonbl Kemiepa. 3aKkoH BCEMUPHOTO TSITOTEHUS.
Cwuta TshxectH U Bec. HeBecoMocTb.
Ilone Tarorenus. Pabora 1 moTeHIIMAN HOJIS TATOTCHHS.
Kocmuueckue ckopoctu.
Heunepumansubie cucremsl oTcuera. CUITbl HHEPIUH.
Mexannueckue Konedanus. 'apMoHnYecKre KOJIeOaHUs U MX XapaKTEPUCTUKH.
CrnoxeHre OAMHAKOBBIX TAPMOHUYECKUX KOJICOAHUH.
JlnHamuka Kojie0aTeIbHOrO ABMKCHU. MasTHUK.
3aryxarolue 1 BIHYX/ICHHBIEC KOJICOaHUS.
Mexanuka )xugkocteil. JlapneHne B dKUAKOCTH U B Ta3e.
VYpaBHeHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyITH U CIEACTBHE U3 HETO.
Bszkocts (BHyTpeHHEe TpeHue). JlaMuHapHbIe ¥ TYpOYICHTHBIE TCUCHUSL.
Mertoap! onpeieieHust BI3KOCTH.
OCHOBHOI1 3aKOH PENSITUBUCTCKON TUHAMUKN MaTepUaIbHON TOUKH.
3aKOH B3aMMOJICHCTBHS MACChl U SHEPTHHU.

OcHOBBI MOJIeKYIAPHON (U3MKH M TEPMOIUHAMHKH.

CTaTUCTUYECKUH U TCpMOI[I/IHaMI/I‘IeCKI/Iﬁ METOBI. OnbITHBIE 3aKOHBI nacajlbHOI'O Ia3a.

VYpaBuenue Knaiinepona-Menaeneena.
OcnoBHoe ypaBHeHue MKT uieanbHbIX ra3os.

3akon MakcBemia IJig paclpCaCICHUA MOJICKYIT MACAJIBHOI0O ra3da 1o CKOpPOCTIM H

SHEPTHUSM TEIJIOBOTO JIBH)KEHUS.
CpeHee 4mcIo CTOIKHOBEHUH U CPEHSs JUTHHA CBOOOTHOTO MPOOEra MOJIEKYI.
OnbiTHOE IoaTBepxAeHNEe MKT. SIBNenne nepenoca.

OcHOBBI TepMOTUHAMHKH. YHUCITO cTeneHel cBOOO bl MOJIEKYJIbI.

[IepBbIil 3aKOH TEPMOAVMHAMUKH.

Pabora raza npu n3smMmeHeHnH ero o0béMa. TermoeMKoCTb.

[IpmeHeHue nepBoro 3aK0Ha TEPMOIMHAMUKHU K U30IIPOIIECCAM.




42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54,

55.

56.
S7.

58.
59.

60.
61.
62.
63.
64.
65.

66.
67.

68.

CoNoOR~wWNE

[EY
©

Anmnabatnueckuii npouecc. Ypasuenue [Tyaccona.
Kpyrosoii nporniecc (ukin). O6paTtumMpie 1 HEOOpAaTUMBIE TIPOIIECCHI.
DHTpONHUS U €€ CTATUCTUYECKUN CMBICT. BTOPOI 3aKOH TEPMOIMHAMUKHU.
Peanbhblie razpl. Cuibl 1 NOTEHIMANIbHAS S3HEPTUS MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHSL.
Peanbuble razsl. YpaBuenue Ban-nep-Baansca.
PeanbHsble rassl. 3oTepmsl Ban-nep-Baanbca u ux ananus.
BuyTrpeHHsis s3HEprus peanbHbIX ra3os.
CaoiicTBa )uakocteil. [IoBepXHOCTHOE HATSKEHUE.
CwmauuBanue. Kpaeoii yrom.
JlaBiieHue 1o/1 UICKPUBIJIEHHOM OBEPXHOCTHIO KHUIKOCTH.
KanumnspHaeie siBneHus.
JIeKTPUYECTBO.
DneKTpOCTaTHKA. DIEKTPUUECKUH 3apsi/l U 3aKOH €r0 COXPaHEHUSI.
BzaumoeiicTBue anekTpudeckux 3apsaoB. 3akoH Kymona. Dnexkrpudeckoe mose (DI1).
Hampsoxennocts JI1. I'paduueckoe nzobdpaxenue DI1.
Teopema Ocrtporpaackoro-I'aycca u e€ mnpuwioxkenus. [lpuHuun cynepno3uuun
3JIEKTPUYECKUX MOJIEH.
Pa6ora npu nepememenuu 3apsiaa B D11, [Torenman, rpaaueHt norexuana 11
[IpoBOAHMKM B 3JIEKTPUYECKOM TIOJE. DJIEKTPOEMKOCTb, SHEPrusi 3apsKEHHOTO
IIPOBOIHUKA.
JIMdNIeKTpUKY B AJIeKTpUUecKoM rose. [lonspusanms [u3neKTpuKkoB.
OnekTpuueckoe  moine B JUAJIeKTpuke.  JlMdneKkTpuueckass — [POHUIIAEMOCTb.
DneKTpuyecKast UHAYKLHUS.
Konzaencarop. DneKTpoeMKOCTbh CUCTEMbI KOHAEHCATOPOB. DHEPIUsl AJIEKTPUYECKOIO
TOJIA.
DneKTpuueckuid TOK M ero xapakrtepuctuku. Cuna Ttoka. IlaneHus HampsokeHus U
3JIEKTPOJIBHKYILAS CHUJIA.
Tok B mMertasunmueckux nposogHukax. Conporusnenue. IIpoBoaumocts. 3akon Oma.
Pa6ora u mouHocTh TOKa. 3akoH J[koyns-Jlenna.
Pa3BerBienHas snextpuueckas uensb. [IpaBuna Kupxrodga.
OCHOBBI ANEKTPOHHON TEOPUH TPOBOIUMOCTH.
OnemeHThl  ¢Qu3nMdecKo  3neKTpoHMKHU. KoOHTakTHas  pa3HOCTh  MOTEHIHAJIOB.
TepmoanekTpuueckue spineHus. PaboTa BbIXo/1a 371€KTpOHA U3 MeTala.
DOMHCCHS AIEKTPOHOB. TEPMOITIEKTPOHHAS SMUCCHSI. DIEKTPOHHBIE JIAMITHI.
Toxk B mosynpoBoAHUKaX. 3anuparonuii cioi. [TomynpoBoiHUKOBBIE TPHOOPHI (MO,
TPAH3UCTOPHI U IP.).
Tok B xxuakocTsax. dnexrponus. 3akoH Papanes.
Tok B razax. HecamocTOATENbHBIN U CAMOCTOSITENIBHBIN T'a30BbIE pa3psi/ibl.
JIeKTPOMATHETH3M.
ITocTOssHHBINM MarHUT U KpyroBoi TOK. MaruurHoe mnosie.
XapakTepuCTUKU MarHUTHOTO TIOJISL.
3axoH bno-Casapa-Jlamnnaca 1 ero npuMeHeHue Ui pacyeTa MarHUTHOT'O TTOJIS.
3akoH Amnepa. [IpoBogHUK ¢ TOKOM B MarHuTHOM noJe. [TapamiensHbie TOKU.
MarauTtHoe 1oJie COJIeHOUAA U TOPOHIa.
Jua- napa- u peppomarHuTHble BemecTna. [lpupoaa peppomaruerusma.
JIBu>KeHHe 3apsKEHHBIX YaCTHIL B 3JIEKTPUUYECKOM U MarHUTHOE TMOJISX.
Dddext Xomna.
[{upxymsius BeKTopa MarHUTHOM MHIYKIIMH. 3aKOH IMOJIHOTO TOKA /111 MATHUTHOTO OIS

B BaKyyMe.
SIBnenue aneKTpoMariuTHOM HHAyKIMU. 3akoH Papanes. [Ipasuiio Jlenna.

29



11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45,
46.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIIUS.
B3anmuas uHayKIus.
Tpanchopmaropsl.
IlepeMeHHBIN CHHYCOUIAJIBHBIN TOK.
Ienu nepemennoro toka (R, L, C).
Pe3onanc HanpskeHU 1 TOKOB. MOIIHOCTD, BbIIEIsAEMAs! B LIEIH [IEPEMEHHOr0 TOKA.
DIEeKTpOMarHUTHbIE BOJIHBI.
DJeKTpoMarHuTHbIC Kosiebanus B kosiebarenbuoM koutype (L, C).
Onrtuka. KBanToBasi npupojaa cBera
OcHoBHbI€ 3aK0HBI ONTHKU. [IoHOE OTpaXkeHue.
OcHoBHbIE (HOTOMETPUUECKHUE BEIIMYUHBI U UX €MHUIIBI U3MEPEHUSI.
PasButue npencraBineHuil o npupoze CBeTa.
Wutepdepennms ceera. MeTos! HAOMIOACHNS UHTEP(HEPEHINH CBETA.
Pacuer naTEpEPCHIIMOHHON KaPTUHBI OT ABYX UCTOYHHKOB.
Hudpaxius ceera. [Ipunnun [olirenca-dpenerns.
Judpakaus OpayHrodepa Ha TOHKOH IIEIH.
Hudpaxius Opaynarodepa Ha TUPPaKIUOHHON pEIIeTKeE.
[Tonsipu3zanus ceera. EcTecTBEHHBIN U OJIAPU30BaHHbIN CBET .3aKOH Maitoca.

Hons[pmaum[ CBCTAa IMPH OTPAKCHUHA Y MTPCIIOMJICHUHA HA I'PaHULIC IBYX JUIJICKTPUKOB.

3akoH bprocrepa.
KBanToBbie cBOIiCTBa cBeTa. TemioBoe U31y4eHUE U €ro0 XapaKTePUCTUKH.
3akon Kupxroda.
3akonsl Credana-bonpimana n Buna.
KBanToBas runoresa uznyyenus u popmyna [Inanka.
®orodddext. 3akoHbl BHELTHETO PoTorddeKTa.
VYpaBHeHue DiHIITENHHA )1 BHEIIHETo (oTo3ddekra.
Macca u umnynbc (OTOHA, TaBICHHUE CBETA.
D¢ dext KommnTona u ero 3nemMeHTapHasi TEOpHsI.

JJIeMeHTbI KBAHTOBOI (PU3UKH ATOMOB
Mopenu atomoB Tomnicona u Pesepdopna.
JInneiyarsiii cnekTp atoMa Bogoposa. [locrymnarsr bopa.
Cnekrp aroma Boopoaa no bopy.
KBanToBast TeOpusi CTpOEHUS MHOTOAJIEKTPOHHBIX aTOMOB.

JJieMeHThI (PM3MKH ATOMHOIO SI/IpPa

OO01iue cBeIeHUs 0 CTPOEHUHU aTOMHBIX SiJep.
EcrecTBeHHas paqnoakTUBHOCTb. 3aKOHBI paIMOAKTUBHOTO PacHaaa.
Anepnas peakuus. MIckycCTBeHHas paliOaKTUBHOCTb.
OHeprus cBs3u. JledekT Mmacchl aTOMHOTO s/pa.
Peakuus nenenus. Llennas peakuus.
Peakuus. TepmosinepHast peakiuusi.
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4. METOAUYECKHUE MATEPUAJIBL, OITPEJAEJIAIOLIHAE ITPOLELY PBI
OINEHUBAHMSA 3HAHUU, YMEHHNHU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkymuii KOHTPOJIb
Onpoc Kak CpeAcTBO TEKYILEro KOHTPOJS NMPOBOAMUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET HA MIOCTABJIEHHBIA BOMPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE IPEJOCTaBIIAETCS.
IIpakTueckue 3alaHus KaK CPEACTBO TEKYILETO KOHTPOJISL MPOBOAATCS B IUCbMEHHOMU
¢dopme. CTyneHTy BblIaeTCs 3a/laHue U npeaoctasisercs 10 MUHYT 71 TOATOTOBKHU K OTBETY.

IIpome:kyTOUYHAS aTTECTAIUSA
DK3aMeH MPOBOJIUTCS B YCTHOU (hopme. 13 sK3aMeHAIIMOHHBIX BOTIPOCOB COCTABIISETCS
30 sk3ameHalMOHHBIX OmiieToB. Kaxkaplii Omier cocTOUT M3 Tpex BOIpocoB. KomruiekT
HK3aMEHALIMOHHBIX OMJIETOB MPECTABIIEH B y4eOHO-METOJMYECKOM KOMIUIEKCE JUCIUILTHHBIL.
Ha nmoarotoBky k OTBETYy CTyIAEHTY npefocTaiseTcs 20 MUHYT.
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