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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

® [OpsJKAa OpraHu3alMd ¥  OCYIIECTBJICHUS  OOpa3oBaTEIbHOM  JEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IpPOTpaMMaM BBICHIETO O0pa3oBaHHMA — MporpamMmaM OakajaBpuaTta,
mporpaMMaM  CHEIMaiTeTa, M[pPOrpaMMaM  MAaruCTpaTypbl, YTBEPXKICHHOTO MPHKA30M
MunucTepcTBa Hayku U Bbiciiero oopaszoBanus Poccuiickoit @enepaunu ot 06.04.2021 Ne 245;
e (enepanbHOrO0 roOCyAapCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAApTa BBICHIETO OOpa3oBaHUS -
OakanaBpuaT 1Mo HampaBiieHuto moaroToBku 36.03.02 3ooTtexHwms, yrBepkaeHHOro [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @enepanuu ot 22.09.2017 Ne 972,

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

Crapuuii mpenojiaBaTeinb B.H. Bonosuk

Pabowas mporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl WHGOPMAIMOHHBIX TEXHOJIOTHH,
mareMaTHKU B pusuku (mporokos NelO ot 09 urons 2023).

3aBenyrommii kadgeapou I'.B. KoarakoBa

PaGouass mporpaMMa peKOMEHJIOBaHa K WCIIOJIB30BaHUIO B Y4EOHOM MpOIECCE METOIUYECCKOM
KoMuccuel akynpreTa MUIieBbIX TexHoorui (mporokos Ne 8 ot 14 uronst 2023).

IIpencenaresib MeTOAUYECKON KOMUCCHU A.10. MenBenes

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl ILII. Beikagopos




1. Ilpeamer. Ilesan u 3a7a4u JTUCHHUILINHBI, €€ MeCTO B CTPYKTYype 00pa3oBaTeIbHOM
NPOrpaMMblI

®du3nKka Kak HayKa SABIIETCA OCHOBOM  BCErO  €CTECTBO3HAHHMS M HUMEET
(byHaaMeHTallbHOE 3HaYeHHE JJI IOHUMaHMs pa3IMYHbIX IIPOLECCOB B OKPY’KAIOLIEM HAC MHpeE.
Ona oka3blBaeT BIMAHUE HA JApPYyrUe HAYKH U CIYXKHUT 0a30i A mpodecCHOHAIbHON
IOATOTOBKH CTYJEHTOB BCEX TEXHOJIOTHYECKUX CIIELUAIbHOCTEM.

IIpeaMer IMCUHUIUIMHBI — OCHOBHBIE 3aKOHBI MEXaHUKH, MOJCKYISPHOW (UIUKU U
TEPMOJIMHAMMKH, IEKTPUUECTBA U MarHETU3MA, ONTUKH, AaTOMHOMU U SJIepHON (PU3HKH.

eau pUCHUIIMHBI:

— (hopMupOBaHHE KOMIUICKCA 3HAHUK 00 OpPraHU3aIlMOHHBIX, HAYYHBIX U METOIUYCCKUX
OCHOBax (Gu3ukH, ((OPMUPOBAHKE y CTYICHTOB IIEIOCTHON €CTECTBEHHOHAYYHON KapTHHBI MHUPA;

— HM3yYCHHUE METOJOB (U3MYECKUX HCCIICIAOBAHMH W (PU3MUECKHX NPHOOPOB, KOTOPHIE
UCIIOJIB3YIOTCSI B CEITbCKOM XO3SMCTBE, COBPEMEHHOM CTPOUTENICTBE U APXUTEKTYPE;

— u3ydeHue (PU3UYCCKUX SBJICHHH, JISKAIIUX B OCHOBE MPOCKTUPOBAHUS, CTPOUTEIIHCTBA
¥ BBIOOpA CTPOUTEILHBIX MAaTCPUATIOB.

OcHoOBHbBIE 32124 AMCHUIIMHBI:

— W3YYHTHh OCHOBHBIC (DM3WUYECKHEC SIBJIICHUS, (DYHIaMEHTAIbHBIC TOHSATHS, 3aKOHBI U
TEOPUH KJIACCHUECKON ¥ COBPEMEHHOMN (PU3UKU;

— BBIPa0OTaTh yYMCHHsSI MPHUMCHSITH MOJyYEHHBbIC 3HAHUS MO (PU3UKE TPU HIyUYCHUU
JNPYTrUX JAMCUHUIUIAH, BBIICISATh KOHKPETHOE (PM3MUECKOE COJICpKAHWE B MPHUKIAIHBIX 3ajJadax
po(heCCHOHATLHOM JIeATENBHOCTH, CO3/1aBaTh W aHAIM3UPOBATH TEOPETUYECCKHE MOCIN
SIBIICHUHM U MPOIIECCOB;

— c(hopMHUPOBATH IIETIOCTHOE MPEACTABICHUE O (PU3UKE, €€ PO B COBPEMEHHOU CHCTEME
3HAHMH W TOHMMaHHE HEOOXOJMMOCTH MAaTeMaTHYeCKOro OOpa3oBaHUs B IOATOTOBKE
OakaaBpa,

— o0ecreuynTh MoyyueHUue (PyHIAMEHTAIBHBIX 3HAHHHA, HEOOXOIMMBIX I W3Y4CHUS
JUCHHUIIINH €CTECTBEHHOHAYYHOI'O IIUKJIA M CIICIIMAIbHBIX JTUCIMILINH,

— HAY4YUTh CAMOCTOATEIHHOU PabOTHI C TUTEPATYPOIl O GUBKKE U €€ MPUITIOKEHHUSIM.

MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIi MPOrpaMMbl.
®dusnka OTHOCUTCA K  guciurimHaMm  oOs3atensHoM yactu (B1.0.18) ocHoBHOM
00pa3oBaTeNbHOMN MPOrpaMMBl.

JlucuuniuHa OCHOBBIBaeTCS Ha 0a3e MIKOIBHOTO Kypca (U3UKM ¥ AUCIHUILIAHBI
«Maremartukay.



2. IlepeueHp MIaHUPYEMBIX PE3yIbTaTOB O0YUYECHHUS IO AUCHUILINHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3y/IbTaTaMH OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Koapbl
KOMITe DopMyJIHPOBKA NHaukaTopsbl 10CTHKEHUSA Ilnanupyemble pe3yJbTaThl
. KOMIIEeTeHII U KOMIIETeHIIN U 00y4eHUsI MO TUCHUILINHE
TeHUMii
OIIK-4 | Crocoben obocHoBeBaTh | OIIK-4.1. MHTepripeTupyeT 1 | 3HATh: OCHOBHBIE OTIPEICICHUS

W peai30BHIBATH B
npoheCcCUOHANTBHOMN
JIeSITeIIbHOCTH
COBpPEMEHHBIE
TEXHOJIOTHH C
UCTIOJIb30BaHHEM
PpUOOPHO-
HHCTPYMEHTAILHON 0a3bI
1 MCIIOJIb30BATh
OCHOBHBIC €CTECTBCHHBIC,
OmoJorudecKue u
npohecCUOHaBHBIC
TIOHSATHS, & TAKXKE METOJIbI
NIPY pEIICHUN
o0menpodeccnoHaTbHBIX
3aga4y

WCIIOJIb3YET OCHOBHEIC
€CTCCTBCHHBIC,
OMOJIOTHYECKHE U
npodeccuoHaNbHbIC TTOHATHS
Y METOJIBI JJISl PEIICHHUS
obmemnpodeccroHaTEHBIX
3a1a4

(u3uky, GusnyecKue 3aKOHBI U
SIBJICHUS

YMeTh: HHTEPIIPETUPOBATD
(hn3nueckue 3aKOHbI U SBIICHHS,
MPUMEHSTD UX JIJIS1 PEIICHUS
MPaKTUYECKUX 3a]a4

Baagerb: HaBbIKAaMU
MIPUMEHEHUS (PU3NICCKIX
3aKOHOMEPHOCTEN B
MPAKTUYECKON AESITEIbHOCTH

3. O0béM TMCUMILUIMHBI M BUAbI Y4e0HOI padoThI
Ounas dpopma o0yueHus 3aounas dpopma
o0OyueHus
00bEM YacoB| BCEro YacoB
Buast pabot BCETO = B
3ay.eq./ 3 5t
JacoB § §
ol ™
OO01mast TPyA0EMKOCTh JUCITUTUINHBI 4/144 4/144 4/144
AynuTopHas pabora: 48 48 14
Jlexuym 16 16 6
[TpakTHyeckue 3aHITHS - - -
JlaboparopHbie pabOTHI 32 32 8
Jlpyrue BUIbl ayTMTOPHBIX 3aHATUN - - -
[TpenpKk3aMeHAIMOHHBIC KOHCYIHTAIIHH - - -
CamocrosiTenbHas paboTa 00y4aronmxcs, yac 96 96 130
Bun npomexxyToyHOU aTTecTanuu (3a4€r, JK3aMEH JK3aMEH JK3aMEH
DK3aMEH)




4. Conep:xaHue TMCHUILTHHBI
4.1. Pa3zaesnl AMCHMIJIMHBI M BUAbI 3aHATHI (TeMaTHYeCKMH IJI1aH).

rjﬁl Paznen aucuumimHel JI 113 JIP CPC

o4Has popMa 00ydeHUs

Monyisb 1. «MexaHuka» 4 - 8 24

Monyns 2. «MonekymnsipHas (U3uKa U TEPMOIMHAMHKA. 4 i 8 o4

MexaHuka )KHJIKOCTEN U ra30By

Monaynb 3. DnekrpoctaTuka. [IoCTOSIHHBIN 3JIEKTpUUYECKUH 4 i 8 o4

TOK. DJICKTPUUECTBO U MAarHETU3M»

Monyis 4. «Ontuka. AToMHast U siiepHast (DU3HKaY 4 - 8 24
3ao4yHas hopma oOydeHHs

Mopyns 1. «MexaHuka 15 - 2 34

Monyns 2. «MonekymnsipHas (U3uKa U TEPMOIMHAMHUKA. 15 i 2 30

MexaHuka )KHJIKOCTEN U ra30By '

Monyne 3. OnektpocTtatuka. [IoCTOSHHBINA 3EKTPUYECKHIA 15 i 9 30

TOK. DJICKTPUYICCTBO U MAarHETU3M)» '

Monynb 4. «Onrtrka. AToMHas 1 siiepHasi (PU3HKay 15 - 2 32

4.2. ConepxaHue pa3/iesioB y4eOHOI JUCHUNIHHBI

Mogayas 1. «Mexannka»

Tema 1. Mexanu4eckoe IBHKCHHE MATEPHAJIBbHON TOYKH U TBEPAOro TeJia.

Cucrema orcuéra. IIpocTpancTBo, BpeMs n1BmxKeHHE. MaTepuaibHas Touka. AOCOIIOTHO
TBEPIOE Teno. [lapamerpbl NBUXKEHUS (paauyc-BEKTOp, MEpeMelleHUe, CKOPOCTh, YCKOPEHHUE).
[Tpunuun otHocuTenbHOCTH ['ammiies. CBolicTBa MPOCTpaHCTBA M BPEMEHU B MHEPLMAIBHBIX
cucremax. [IpsMonmHeliHOe ¥ KpHUBOJIMHEWHOE JBWXeHHE. Tpaekropusa. Kunemarnka
IIOCTYIATEIbHOTO JBUKEHHUS.

Tema 2. /luHaMHKa NOCTYNATEIbHOIO ABHKEHH MATEPHATbHON TOYKH U TBEPAOI0
Tes1a. 3aKOH COXpPaHeHUs] HMITYJIbCA.

Jlunamuka mocTynaTesnbHOro naswkeHus. Cwiia, macca. 3akoHbl HprooToHa. 3akoH
COXpPAaHEHHsI HMITyJIbca WU €ro CBsA3b C OJHOPOJHOCTBIO IIpocTpaHcTBa. Heynpyruii ynap.
DyHIaMEHTAIbHBIC B3aUMOJCUCTBUSA U CUIIBL. PEaKTUBHOE IBUKCHHE.

Tema 3. Cuiibl B MeXaHUKe.

KoncepBarusHble cucteMbl. Crila TSKECTH. 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHUE
cBoOoaHOro naaenus. Pabora cuiel TsxkectH. KocMuyeckue cKopocTy.

Cuna ynpyroctu. Cuna tpeHus. Buael TpeHns. 3aBUCUMOCTD CHIIBI TPEHHUS OT CKOPOCTH
IBUKEHUS W Jpyrux QaxrtopoB. Heuneprumanbuble cuctembl orcuera. CHIIbl MHEPLUU TPU
KPUBOJMHEHHOM JBIKeHUH. LleHTpoOexxHble cunbl uHepuud U cuiabl Kopuomuca Bo
BpaIalOIIUXCs CUCTEMAX OTCYETA U UX IIPOSIBJICHUE HA 3eMIIE.

Tema 4. Padora u 3Heprusi. 3aK0H COXpaHeHHUsI JHEPIUH.

DHeprus Kak yHHMBepcajbHash Mepa pa3iNuHbIX (OpM JBHKEHHUS U B3aMMOJICHCTBUS
MaTtepuu. PaboTbl cuibl M €€ BBIpaXKEHHE depe3 KpHUBOIMHEHHBIN uHTerpan. Kunernmueckas
SHEpPrusi MEXaHUYECKON CHUCTEMBI U €€ CBsI3b ¢ paboTOM CHIl, MPHIOKEHHBIX K cucteme. [loie
Kak (hopMa MaTepuu, OCYIIECTBIISIONIAs CUJIOBOE B3aUMOCHCTBUE MEXK/ly YaCTUIIAMH BEIIECTBA.
[ToTeHumanbHast SHEPIUM MaTEPUAIIBHOW TOYKH BO BHEIIHEM CHJIOBOM II0JIE U €€ CBSI3b C CUJION,
JIEHCTBYIOLIEH HAa MaTEpUAIbLHYIO TOYKY. IloTeHIManpHas dHEpPrus CUCTEMBI. YIPYrud yaap.
OHeprus ynpyro J1edopMHUpPOBAaHHOTO Teja M I'PAaBUTALMOHHOIO B3aUMOJCHCTBHS Tesl. 3aKOH
COXpPaHEHMsSI MEXaHMYECKOM OHHEPrMM M €ro CBsA3b C OJHOPOJHOCTBIO BPEMEHHU. 3aKOH



COXpPaHEHMsI U NPEBPAIICHUS HSHEPrUM KakK IpPOSBICHHE HEYHMUTOKUMOCTH MATEpPUU U €€
nBrkeHus. [Ipumepsl npuMeHeHns 3aKOHOB COXPaHEHHS UMITYJIbCA U DHEPTHUH.

Tema 5. /lnHaMuka BpamaTeJbHOIO IBMKeHHsl. 3aKOH COXpaHEHHS! MOMEHTA
HMITYJIbCA.

MoOMEHT Ccuiibl U MOMEHT MMIYJbCa MEXAHUYECKOW CHCTEMbl OTHOCHUTEIBHO TOUYKU
(moJiroca) ¥ OTHOCUTENBHO HEMOABM)KHOW OCH. MOMEHT MHEPLIMU TBEPIOro Tejla OTHOCUTEIBHO
ocu. YpaBHEHHME JMHAMUKHM BpPALIATEIbHOIO JBMKEHHMS TBEPAOrO Teja OTHOCUTEIIBHO
HENOoJBWKHOW ocu. KuHeTndeckas HEprus BpallaroLIerocs Tena. 3aKOH COXpaHEHUs! MOMEHTa
HMITYJIbCA U €70 CBSA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

Tema 6. 'apmoHnyeckue KoJae0aHMsl.

Mastauku.  Juddepennuansaple ¥ KUHEMaTHYECKHE  YpaBHEHHS — KOJIEOaHMIA.
[Tapamerpsl  kosebanuii. CBoGogHble koneOaHus. CKOpPOCTb, YCKOPEHHE U  BHEpIus
KosebarenbHOro  ABWKeHHs.  CrnokeHume — konebaHuii.  3aryxaromue — KoJeOaHWs.
JuddepenumanbHoe UM KUHEMAaTH4eCKoe ypaBHEHUs KojeOanuid. [lapamerpsl koneOaHMA.
Hexpement 3atyxanus. Koadduiument 3aryxanus. Bpems penakcanuu. Anepuoanyeckue
KosiebaHus. BeiHykzaeHHble KosieOaHus. llapameTpsl BBIHYKIEHHBIX KosieOaHuil. Pe3oHaHc.
ABTOKOJIE0aHUS.

Tema 7. BotHOBBIE IIPOIECCHI.

Bonnbl, Mmexanu3m ux obOpazoBanusi. [IpojonpHble W MonepeyHble BOJNHBI. YpaBHEHUE
Oerymeil BoaHbl. JlIMHA BOJHBI M BOJHOBOE uucio. lIpuHIMN Ccynepno3uLMu  BOJH.
KorepenThsie BosiHbl. UHTEpepentius BosH. CTosiune BOJIHBL. Y paBHEHHE CTOSIYEH BOJIHBI.

Tema 8. OCHOBBI AKYCTHKH.

AKycTHYeCKHE BOJHBI, WX Xapakrepuctuku. OIpdekr Jloruepa. 3BYykK W  ero
xapaktepucTuku. Hppa3ByK U ylnbTpa3ByK B IPUPO/IE.

Moayas 2. «MexaHuKa »KHAKOCTeH 1 razoB. MoJiekyasipHas (pu3nKa U
TEPMOIMHAMUKA)»

Tema 9. 'mapoaunaMuka. 3aKOHBI MEXAHMKH KUAKOCTEH M ra3oB.

XapaxkTtepuctuku xxuakocrei. [loBepxHoctHoe HaTskeHue. CmaunBanue. KpaeBoil yroi.
Menucku. Kanumisipaslit 2 dexr.

Tema 10. Monexyasipaas pusznka.

IIpenmer monekynsipHOW ¢u3uku. OCHOBHOE YpaBHEHHME MOJIEKYISPHO-KHUHETHYECKON
TEOpUU UJACATBHBIX Ta30B. MOJIEKYISIpHO-KUHETHYECKass MHTEpHpeTalus TeMIepaTyphl.
Cpenssisi KHHETHUYECKask YHEPTUS MOJIEKYJIbl. 3AKOH PaBHOMEPHOT'O PacIpeesIeHUs] SHEPTHM 110
cTerneHsiM cBo0oAbl. 3akoH MakcBenia 0 pacnpelesIeHnd MOJIEKYy raza o ckopocTsMm. OnbIT
HIrepna. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbumana. CpenHee uymcio
CTOJIKHOBEHUH U CPEIIHSISI ITTMHA CBOOOIHOTO TTpodesa MOJIEKYJI.

Tema 11. BaakHocTs Bo3ayxa.

BrnaxsocTts Bo3nyxa. Touka pocel. MeToabl U3MepeHusl BIAXHOCTU BO3jyxa. BrnusHue
BJIQKHOCTH Ha OMOJIOTHYECKUE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHus nepenoca.

I'panuent ¢pusnveckoit Benmuuunsl. Auddysus, 3akon @uka. BHyrpenHnee TpeHue, 3aKoH
HrroTona. TemmonpoBogHocTh. 3akoH Dypre. O0IIas XapaKTeprucTUKa SBICHUHN TIEpeHoca.

Tema 13. TepmoguHaMuKa PABHOBECHBIX COCTOSTHUIM.

PabGora raza mo wusMeHeHUi0 00bEMa. BHYTpeHHsS SHeprus TepMOJIMHAMUYECKON
cuctemsl. [lepBblif 3aKOH TEPMOAMHAMUKH, €r0 MPUMEHEHHUE K H3olpoueccaM. TermoéMKoCTb
uneansHoro razsa C, m C,. Pabora rasza B passHbeIx u3onpoueccax. AnuabaTndeckuil mpouecc.
VYpasnenue [lyaccona. HanpasieHHOCTB npo1ieccoB B mpupoie. BTopoii 3aKk0H TepMOIMHAMUKHY.

Tema 14. TepmoanHaMuKa HeOOPaTUMBbIX IIPOLECCOB.

O6parumslii 1 HeoOpaTuMmbIii ipouecchl. Lukn Kapuo. KIT/I nukna Kapro. ®dusnyeckas
IpUYMHA HEOOPAaTUMOCTh MPOLIECCOB MPUPOIbL. DHTponHs U €€ (usnueckuit cMpici. [IpuHnun
BO3pacTaHUs SHTPOIUH.



Mopnyas 3. «uekrpocraTuka. [10CTOAHHBIN 3JIEKTPHYECKHI TOK. JJIEKTPHYECTBO 1
MAarHeTH3M»

Tema 15. DuekTpocraTnka.

3akon Kymona. DOnektpuyeckoe mosne. Hampspk€HHOCTH  AIEKTPUYECKOTO  TOJIS.
Hanpsoxénnocts monst toueyHoro 3apsaa. [IpuHuun cynepno3uuuu 3iekTp. nojeid. Teopema
Ocrtporpazackoro-I'aycca. PaGora B anekrp. mnone. IloreHmuan, pa3HOCTh HOTEHIMAJIOB.
[Mupkynsauus BEKTOpa HANpPsKEHHOCTU 3eKTp. moist. CBOOOJHBIE U CBSI3HBIE 3apsiibl. THIIbI
JUDJIEKTPUKOB. OJIEKTPUYECKUM JWIIONb, €r0 IIOBEICHHUE B DIIEKTPUYECKOM Ioie. Bekrop
nossipusanuu. Hanpssk€HHOCTD 2JIEKTp. 10JIA B AUAJIEKTPUKE. [Ibe303JIEKTpUYECKUl U DIIEKTPO-
CTPUKLMOHHBINA 3¢ ¢exTsl. Pacnipenenenue 3apa10B B npoBoaHuKe. [loBepXHOCTHAS MIIOTHOCTh
3apsaa. JneKTpoeMKOCTb. KoHieHCaTOphl, CHCTEMBI KOHIEHCATOPOB. DHEPTUS CUCTEMBI JIEKTP.
3aps1/10B, 3apsHKEHHOrO IPOBOIHUKA. DHEPrusl KOHJEHcaTopa, €€ 00bEMHAsS IIOTHOCTD.

Tema 16. IlocTossHHBII TOK.

OnexTpuYecKuii TOK M €ro xapakrepuctukd. Cwia U IUIOTHOCTH TOKa. [lamenue
HAIpPsDKEHUS. U 3JIEKTPOABMKYHIass cuia. 3akoH Oma. DIIEeKTpONpOBOJHOCTD, 3JIEKTPUUECKOE
conporuBienue. 3akoH JPxoynsa-Jlenna. 3akon Oma u JIxoyns-Jlenua B nuddepeHuuansHon
¢opme. Hocurenu snexTpuueckoro 3apsaa. JIBuxeHue HocuTened 1ox  JeHCTBHEM
anekTpuyeckoro noss. IlonsukHocts Hocutenen. 3akoH OMma u Jhxoynsa-JIeHna kak cieacTeue
KJIACCHUYECKON TEOPHUH DJIEKTPOIPOBOJUMOCTH.

Tema 17. Marnerusm. MarauTHoOe 1oJie U €ro XapaKTePUCTUKH.

MarepuanbHOCTh MAarHUTHOIO IOJs. J[€MCTBME MarHMTHOIO IOJSA HA IPOBOJHUK C
TOKOM. 3akoH Ammepa. MarHuTHas HMHIyKUUs. MarHuTHbE CHUJIOBbIE JIMHUU. 3akoH buo-
Capapa-Jlanmaca u ero mpuMeHeHHME JUIsl pacuéra MarHUTHBIX IOJIEH NPSIMOJIMHEWHOIO M
KOJIBLIEBOrO TOKOB. Hanpssk€HHOCTH MarHMTHOrO mnoss. JIBM)KEHHE 3apsDKEHHBIX 4YacTULl B
MarHuTHOM noJie. Cuna Jlopenna.

Tema 18. DuekTpomarauTHass UHAYKIMA. CaMOMHAYKIMS.

CamouHayKlMs M B3aUMOMHIYKIMA. OCHOBHOM 3aKOH 3JEKTPOMArHUTHOM WHIYKIMH.
3akoH ®@apanes, npaBwio JleHna. OIEKTPOHHBI MEXaHU3M JJIEKTPOMATHUTHOM WHIYKIUH.
MaruuTHbIN N0TOK. THIYKTUBHOCTB. DHEPrUsi MArHUTHOTO 10JIs, 00BEMHASI IVIOTHOCTH SHEPTUH.

Tema 19. DileKTpOMarauTHbIC K0JI€0AHUS M BOJIHBI.

Konebanuss B anextpuueckoM KoHType. [uddepeHnuanbHoe U KUHETHYECKOE
ypaBHeHus. [lapamerpsl konebGanuil. CBoOogHble Kkonebanusa. CliokeHHe KoJeOaHUi.
3aryxaromue KoneOaHusi B JIEKTPOMarHUTHOM KOHType. JuddepennmanbHoe 1 KHHETHUECKOE
ypaBHeHHsT KoneOanuil. [lapamerpel kosnebanuid. J[lexpemenT 3aryxanus. Koaddunument
3aTyxaHusd.  Amnepuoguueckue — KoiebaHus.  BwiHyxkIneHHble — konebaHus.  Pe3oHaHc.
ABrokosneOanuss. OTKpBITBIM  3JMEKTpUYECKH KOHTYp. BubOpatop. OiekTpoMarHUTHBIE
KoneOaHus, ux Xxapakrepuctuka. [lokasarens mnpenomnenus. [lpunnun Iroitrenca. Hlkana
AJIEKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBbI 371eKTPOHUKH. [1o1ynpoBOAHUKOBBIE IPUOOPHI.

Bunsl snemeHtapHbix sMuccuil. Paborta BbIxoga siekTpoHa. TepmoanekTpuueckas
SMHUCCHS U €€ 3aKOHBL. DJeKTpuyeckuil paspsia B raszax. [lunu-sdpdext. DnexkTpoBakyymHbIE
npubopsl. KonraktHble sBienus. TepmosnexTpoasmwxkymas cuia u d¢pdexr Ilenpree. P-n
nepexoi. [lomynpoBogHUKOBBIN q10 ¥ TpHOJ. OCHOBBI MUKPOAJIEKTPOHUKH.

Moayab 4. «OnTuka. AToMHas ¥ siepHast GU3UKay

Tema 21. OnTuka. BotHOBbIC ONTHYECKHE SBJICHHS. 3AKOHBI T€OMETPHYECKON ONTHKH.
3aKkoHBl OTpaXeHHMsT U TMpesloMyieHHus cBera. [lomHOoe BHYTpEeHHee OTpa)XKeHHeE.
OObsicHEeHHE 3aKOHOB TE€OMETPUYECKOW ONTHUKM C TMOMOINbl0 mnpuHiuna [roiirenca.
WNurtepdepentius BomH. HWaTepdepenumst cBera, €€ ocobeHHOCTH. MeTon MOMydeHUS
KOTE€PEHTHBIX HCTOYHUKOB cBeTa. [IpuMmeHeHue siBieHus uHTepdepeHuuu cBeta. udpakuums
BOJIH, €€ o0ObsicHeHue ¢ nomoulbto npuHiuna [toirenca. Ilpunuun Trolirenca-dpenens.
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Hudpakumonnas pemeérka, e€ npuMeHeHHe. B3aumMopelcTBHE CBeTa C  BEIIECTBOM.
[Tonspuzanus cBera. JIBoitHoe JsyuenpenomsieHue. 3akoH Mamoca. [lonsipuzamusa npu
OTPaKEHUHU U NPEIOMIICHUM CBETA HA I'PAaHHUILE ABYX AUNIEKTpUKOB. [Ipu3sma Hukons. SBnenue
BpallleHus IUI0CKOCTH Konebanuii. lucnepcust ceera. HopmaneHas u aHOpMalibHAs JUCIIEPCHUSL.
Hucnepcuonnsiii  ananu3. [lormomenue cBera. 3akon byrepa-Jlambepra. Koaddumument
MOTJIOIICHMUS.

Tema 22. KopnyckyJisipHble CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH. KBaHTOBasi onTHKa.

OcoOeHHOCTH TEIUIOBOTO M3dy4deHus. Mopaens abcomoTHO dYEPHOro Tena. 3aKoH
Kupxroga. Pacnpenenenue snepruu B crekrpe abcomoTHO u€pHOro tena. 3akoHsl Ctedana-
bonpumana u Bwuna. T'mnoreza Ilmanka. Onruueckas mnupomeTpus. 3aKOH BHELIHETO
dororddekra. YpaBHenue DiHmTEHA AN BHemHero Qorodddexra. OOBsICHEHHE 3aKOHOB
doToaddexra ¢ MOMOIBI KBAaHTOBBIX MpencTaBiieHui o cBete. [Ipumenenue dotorddexra.
Onwitel JleOeneBa. JlaBnenue cBera. KBanTOoBoe 0OBsiCHEeHWE aaBlieHUs cBeTa. KBaHTOBOE
o0BsicHeHHE J1aBieHus cBeTa. KopmyCKyIspHO-BOJIHOBOM Jyallu3M.

Tema 23. @u3uka aTOMOB, M0OJIeKY.1 U TBEPA0ro TeJa.

JIuneiyaThle CHIEKTPbl KAaK KIOY K CTPOCHHUIO aToMa. 3aKOHOMEPHOCTH B CIEKTPE
aToMapHoro Bogopoja. [lnanerapuas monens aroma. [loctynarsl bopa. Paguycel cranmonapHbix
opOuT. DHepreTuyeckuii cmekrp aroma Bojopona. Ilpupoga CHEKTpalbHBIX JIMHUU.
MHOroseKTpoHHbIE aTOMBbl. ['J1aBHOE, OpOMTaJIbHOE M MAarHUTHOE KBaHTOBble uucia. CruH
snexktpoHa. CrimHoBoe kBaHTOBOe uucio. [Ipunumn Ilaynum m pacnpeneneHue 31€KTPOHOB IO
CTallMOHApPHBIM COCTOSIHUAM. CHeKTpbl aToMOB M Mojekyd. CTpykrypa TBEpabIX Ten. Cuna
CBA3M dacTull B TBEPABIX Tenax. Kpucrtammmueckue pemérku. JledheKkTsl CTpYKTYphI.
Mexannueckue cBoiicTBa TBEPABIX Tei. Jledpopmanms. 3akon ['yka. Pacuér monyns ynpyrocru.
Teopernueckass u peanbHash NPOYHOCTh TBEPABIX Tel. TeIJIOBbIE CBOMCTBA TBEPIBIX TEII:
TEII0EMKOCTb, TEIJIOBOE PAaCHIMPEHUE, TEIJIONPOBOJHOCTb.

Tema 24. SInepnas pusuka.

Pasmepsr u cocraB sngep. Hykinonbsl. 3apsimoBoe M MmaccoBoe uucia. M3oTomsl.
BzaumopeiictBue HykiaoHOB. OHeprusi cBsizu. JlepekT macchl. AKTUBHOCTb, IOCTOSIHHAs
pacnazna, mnepuoj moaypacnana. Aunbda-uzlydyeHue, €ro MpUpojia M XapaKTEPUCTHUKH.
B3aumopeicTBue ¢ BEMECTBOM. 3allluTa OT AeCTBUS U3nydeHus. bera-nsinydenne, ero npupoja
u xapakrtepuctuku. [IpaBuino cmemnienus. BzaumozeiicTBue ¢ BemecTBoM. 3amura OT ACUCTBUS
u3nydeHus. ['amma-u3nydeHue, €ro Ipupoja M XapaKTepUCTHKU. B3ammonelictBue c
BEIIECTBOM. 3aluTa OT JAeWcTBUA u3NyueHus. HelTpoHHoe wu3iIydeHuwe, e€ro mnpupona u
XapaKTepUCTUKU. B3aumoneilcTBME C BEHNIECTBOM. 3alMTa OT JEHCTBUS  H3JIyYEHUS.
HckyccTBeHHast paAuOaKTUBHOCTh. JleneHue TskENbIX snep, Kod(QUIHMEHT pa3sMHOKEHUS
HelTpoHOB. [lenHas peakunsa. Kputuueckas macca. Pacuér BenMYMHBI SHEPTUM JIEJICHUS SApa.
W3oTomsbl, UX HCMONb30BaHKEe. Peakiiny TepMOsSIEpHOTO CUHTE3a. DJIEMEHTapHbIE YaCTHIIBI.



4.3. [lepeueHb TeM JieKIM

O0BéM, u
Ne Tema sexui dbopma oOyueHust
/1 3a04YHa
oyHas o
Monayab 1. «MexaHnuka» 4 1,5
1 Tema 1. Mexanndeckoe ABUKEHUE MATEPUAIIBHON TOUYKU U TBEPIOTO 05 05
Tena.
5 Tewma 2. /luHamMuKa IOCTYNATEIbHOTO JBUKEHUS MATEPUAIbHON TOUKH U 05 i
" [TBEpIOTO Tesia. 3aKOH COXPAaHEHHUS UMITYJIbCa. ’
3. [Tema 3. Cuibl B MEXaHHKE 0,5 0,5
4. [Tema 4. Pabota u sHeprus. 3aKOH COXPaHECHHSI SHEPTHH. 0,5 -
5 Tema 5. Jlunamuka BpalaTebHOTO JBH)KEHUA. 3aKOH COXPaHECHUS 05 i
MOMCHTA UMITYJIbCA.
6. [Tema 6. 'apmoHHYecKHe KoCOAHNUS 0,5 0,5
7. [Tema 7. BOIHOBBIE IPOLIECCHI 0,5 -
8. [Tema 8. OCHOBBI aKyCTHKH 0,5 -
Mopnyas 2. «Mexanuka :kuakocTe u razos. MosekyJ/sipHas ¢puznka u 4 15
TePMOTUHAMHUKA» '
9. [Tema 9. I'maponnHaMuka. 3aKOHBI MEXaHUKH KUJIKOCTEH U Ta30B. 1 0,5
10. [Tema 10. MonekynsipHas ¢pusuka. 1 0,5
11. [Tema 11. BraxxHoCTh BO3/ayXa. 0,5 -
12. [Tema 12. SIBnenus nmepeHoca. 0,5 -
13. [Tema 13. TepmoauHaMUKa PAaBHOBECHBIX COCTOSIHUM. 0,5 0,5
14. Tema 14. TepmoauHaMHuKa HEOOPATUMBIX ITPOIIECCOB 0,5 -
Moayab 3. «Jaekrtpocratuka. I[locTOSAHHBIN JJIeKTPUYECKUIl TOK, 4 15
DJIEeKTPHYECTBO U MAarHETH3M)) ’
15. [Tema 15. Dnektpocraruka. 1 0,5
16. Tema 16. IIoCTOSHHBIN TOK. 1 -
17. [Tema 17. Marnetu3m. MarHuTHOE TIOJIE B €T0 XapaKTePUCTHKH. 0,5 0,5
18. [Tema 18. DnexTpomaruuTHas UHAYKIHS. CaMOUHIYKIIHS. 0,5 -
19. [Tema 19. DnexTpoMarHuTHbIE KOJIEOAHUS U BOJIHBI. 0,5 0,5
20. [Tema 20. OCHOBBI JIEKTPOHHUKH. [10TyITPOBOTHUKOBBIC TIPUOOPHI. 0,5 -
Mopnyasb 4. «OnTuka. AToOMHAas U siiepHas Gu3nkKa» 4 1,5
21, Tema 21. OHTI/IKVa. BoaHOBEIE onTHYECKHE ABJICHUS. 3aKOHBI 1 05
TCOMETPHUYECKON ONITHUKH.
29 Tewma 22. KopmyckynspHbie CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJH. 1 05
KBaHTOBAs ONTHKA. ’
23. [Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPOTO TETA. 1 0,5
24. [Tema 24. SInepHast pusmka. 1 -
Hroro 16 6

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMUHAPOB)
He npenycMoTpeHsL.




4.5. IlepeyeHnn TeM J1a00PaTOPHBIX padoT.

No ) O0BéM, u
Wi Tema naboparopHoit paboThI dbopma oOyueHus
OYyHas |3a0yHas
Moayanb 1. «Mexanuka» 8 2
1 OcHOBBI TeopHH norpenrHocteid. OOpaboTKa pe3ynbTaToOB MPSIMBIX U 9 05
" [HEempsSIMBIX U3MEPEHU. ’
5 OnpezneneHne yCKOPEHUs: CBOOOIHOTO MaCHHUS C TIOMOIIbIO (PH3HUECKOTO 5 05
" |MasTHHKA. ’
3. |OmpeneneHue MOMEHTa HHEPIUH TeJla ¢ MOMOIIBI0 MasiTHUKa O0epOeka. 1 -
" OrnpeeneHre MOMEHTA HHEPIMH BPAIIAIOIIErocs Tela ¢ HTOMOIIbIO 1 05
KPYTHJIBHBIX KOJCOaHUIA. '
5 Onpeenenye MIOTHOCTH TEJl HEMPABHIbHON (POPMBI THIPOCTATHUECKUM 1 05
" METOJIOM. ’
6. [M3ydyenue MexaHHMUECKHUX KOJIEOAHHI HAa MOJIEIH MPY>KUHHOTO MAasSTHHKA. 1 -
Moayas 2. «Mexanuka skuaKkocTeil u razoB. MoJiekyjasipHas pusznka 8 5
U TEPMOJIMHAMHKA
7 OnpeneneHne CKOPOCTH KOIPPUITMEHTa BHYTPEHHETO TPEHUS KUIKOCTH 9 05
" |Ha ocHOBe MeTona CTokca. '
8 Onpenenenne KodhUIMeHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 9 05
" |OcTBaabaa. '
9. Onpenenenne ko3 HUIMEHTa TOBEPXHOCTHOTO HATSKCHUS KUJIKOCTH 9 i
METOJIOM OTCUETa Kamlelb.
10. OmnpeneneHne 3aBUCKIMOCTH BBICOTHI TIOAbEMBI )KHIKOCTH B KAIHJUIIPE OT 1 05
MOBEPXHOCTHOTO HATSYKEHHUSI.
11 Onpenenenne BIAXXHOCTH BO3/4yXa ¢ IOMOIIIbIO rurpometpa JlamOpexTa u 1 05
rcuxpomeTpa ABrycra. '
Mopnyas 3. «aekrpocraTuka. [10CTOAHHBIN JIEKTPUYECKHI TOK. 8 2
DJIEKTPUYECTBO H MATHETH3M.
12. [DnexTponsmepuTeNbHbIe NPUOOPHI U NPAaBUIIA UX UCTIOIb30BAaHUS. 2 0,5
13. [M3mepeHune >neKTpOoABMKYIIEH CHIIbI MCTOYHHUKA MUTAHUS 1 -
14, OmnpezneneHne COMPOTHBICHHUS MPOBOTHUKA C TOMOIIBI0 MOCTHKOBOM 1 05
CXEMBI.
15 OmnpeneneHre eMKOCTH KOHJIEHCATOpa METOJIOM BOJIBTMETPA U 1 i
amIepMeTpa.
16. |Onpenenenue WHAYKTUBHOCTH KaTYIIKH. 1 0,5
17. Onpenenenre HaNPsS>KEHHOCTH MAarHUTHOTO MOJIST 3€MIIH. 1 -
18. |[MccnepoBanne MarHUTHBIX CBOHCTB BEILIECTB. 1 0,5
Mopnyasb 4. «OnTuka. ATOMHas U ssaepHasi Gu3nKa» 8 2
19. OnpeneneHne MoKa3aresst MPETOMIICHHS CTSKJISTHHOW TUTACTHHEI C 5 05
MOMOIIIBI0 MUKPOCKOTIA.
20. OmnpeneneHne NoKa3aTeis MPEeTOMIICHUS M KOHIISHTPAIUY caxapa B 5 05
aCTBOPE C MOMOUIbIO pepaKkTOMeTpa. ’
21. (OmnpeneneHue JUTMHBI CBETOBOM BOJHBI C TIOMOIIIBIO KoJrell HeroToHa. 2 0,5
29 OnpezneneHye AITUHBI CBETOBON BOJHBI C MOMOIIBIO U(PPAKITHOHHON 9 05
pEIIeTKH.
HToro 32 8
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4.6. Buabl camocTosITeIbHOI padoThI CTYICHTOB M NepedYeHb Y4eOHO-MeTOAU4YeCKOro
o0ecredeHUs ISl CAMOCTOSITEIbHOM Pa0d0Thl 00y4ar0IUXCs

4.6.1. TloaroroBKa K ayJUTOPHBIM 3aHATHAM

[ToaroroBka o0ydarOmUXcsi K ayTUTOPHBIM 3aHATUSM COCTOHUT U3 TIOJTOTOBKHU K JICKIIUSM
Y TIOATOTOBKH K JJAOOPATOPHBIM 3aHITHSM U IIPOBOJIUTCS B YaChl CAMOCTOSITEIILHON paOOTHI.

[ToaroroBka K JIEKIIUU BKIIIOYAET B ceOst MPOpPabOTKY U YCBOCHHE MaTepHalia MpeablIyIInx
JeKIMA, a TakXKe CaMOCTOSATENBHOE HW3YYEHHE TeX BOIPOCOB, KOTOPBIC BBIHOCATCS Ha
CaMOCTOSITENILHOE U3YYCHHE. DTa padoTa I0JDKHA BECTUCH C KOHCIIEKTOM JICKIIUH U YIeOHUKOM,
B pe3yJbTaTe KOHCIEKT JICKIUI JOJDKEH YTOYHATHCS M YIIyOusaThes. Bo3HUKaromue BOIPOCHI
HEO0OXOUMO 3amuChIBaTh, YTOOBI 33/JaTh WX JIEKTOpYy. Takas peryispHas padoTa MOMOXKET
CTY/ZICHTY aKTUBHO OCBAaWBaTh HOBBI MaTepHall HA JICKIIHSIX.

[TonroroBka K J1a0OpaTOPHBIM 3aHSATHSM BKJIIOYAeT B ce0s IMOATOTOBKY OTYETa IO
BBINTOJIHEHHOH J1a00paTOpHO# paboTe U MOArOTOBKA K BBHITIOJIHEHHUIO CIICIYIOMICH J1ab0paTopHOn
paboTel. OT4eTHI MO Ja00PATOPHBIM paboTaM JOJIKHBI OGOPMIISTHCS B OTICIBHON TETPAIH 10
71a00paTOPHOMY TPAKTUKYMY, IIPH 3TOM JUIs KaXKI0H paboThl HEOOXOIMMO yKa3aTh €¢ Ha3BaHHE,
1enb paboThl, JAaTy MPOBEACHUS W3MEPEHUH, 3amucaTh pe3ylbTaThl M3MEPEHUW B TaOIUIIBI,
NPOBECTH COOTBETCTBYIOIIYIO OOpa0OTKY pe3yJbTaTOB MpPSIMBIX M KOCBEHHBIX H3MEPCHHI,
3ammMcaTh OTBETHL. B KOHIIE KaXK0# 1TaO0OpaTOpHOH pabOThI MPUBOIATCS KOHTPOJIBHBIE BOTIPOCHI,
Ha KOTOPbBIE CTYACHTHI JOJDKHBI JIaTh MHUCHMEHHBIC OTBETHI B CBOEH TeTpaau. s monydeHus
3a4eTa 1o J1abopaTopHOM paboTe CTYACHT JN0KEH:

— HAy4HThCS paboraTh ¢ npubopamMu M OOOPYJOBAaHHEM, HUCIIOIB3yeMbIM B JaHHOM
nabopaTopHoO# pabdoTe;

— MPOBECTH MPABUIILHO U3MEPEHUS K 00pabOTKY pe3yJIbTaTOB ATHX H3MEPEHHIA;

— oopMHTH OTYET IO JaHHOU paboTe B CBOCH TeTpaau it 1a00paTOpHBIX padoT;

— YSCHHUTh TEOPETUYECKUN MaTepual Mo u3ydyaeMor B paboTe TeMe B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. [lepevyeHb TeM KypCOBBIX PadoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. TIlepeueHb TeM pedpepaToB, pacueTHO-rpaguuecKkux pador

Tema pedepara, pacueTHO-Tpapuueckux padoT U ap.

1. Mexanuka. MonekynsipHas Gu3uKa 1 TEPMOJINHAMUKA.

JJIEKTPOCTATHKA U MIOCTOSHHBIN TOK. DnekTpoMaruetusm. Ontuka. dusmka aTOMHOTO
sIpa.
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4.6.4. TlepeuyeHsn TeM ) | yueOHO-MeTOAMYeCKOro odecrmeueHus IS
CAMOCTOSITEJIbHOI padoThl 00y4aKOINXCS
O06beMm, U
Ne . Y4yeOHO-METOINYECKOE
i Tema caMOCTOSITEIIBHOM PaObOTHI oBeCIICCHIE dhopma oOyueHus
OYHasl |3a04yHas
1. I'pabosckwuii P.U. Kypc
n3uku. — CII0: Jlans, 2002..
Moy 1. Mexanuia ?poquOBa T.U. Kypc pusuxu. 24 34
— M.: Beiciiasg mikona, 2001.
1. |MexaHU4YecKOe IBUKCHHE [1] §4-6; 4 6
MaTepUAIbHON TOUKHU U TBEPOTO [2] §1-4
Tena.
2. |/lnHaMuKa MOCTYINAaTeILHOTO [1] §7-15; 4 6
JIBHDKCHHS. [2] §5-10
3. |Pabora u sHeprus. 3aKoH [1] §16-19; 4 6
COXpaHEHHUS SHEePTHH. [2] §11-13
4. |/lnHamMuKa BpamaTeJIbHOTO [1] §21-23; 4 6
JIBHDKCHHS. [2] §16-19
5. |lapmonunueckue konedbanus u BosHbl.| [1] §27-29, 31; [2] §140-141 4 6
6. |Teopus nmorpemHOCTEN N3MEPEHHUSI ®usuka. Metoauuyeckue 4 4
buznueckux BenuyuH. MeTo bl yKa3aHus Ui MOATOTOBKH K
u3MepeHus Gu3. BETUIUH U 1a00paTOPHOMY MPAKTUKYMY.
napameTpoB, IPUOOPHI, Mexanuka./ Bomosuk B.H. —
IPUMEHSIIOIIMECS B 1a00paTOPHOI Jlyranck: U3n-so JIHAY, 2018.
MPAKTHKE, TOCTPOEHUE TPaPuKOB
3aBUCHUMOCTH MKy (DH3UICCKIMHU
BEJIMYMHAMU.
[TonroroBka Kk 1a0OpPaTOPHBIM 3aHS-
THUSIM, HaMCAaHUE OTYETOB IO KaXI0H
BBITIOJIHEHHOM J1a00paTOpHOI padoTe.
Moayanb 2. MexaHuKa )KUAKOCTeN U 1. I'pabosckmii P.U. Kypc 24 32
ra3zoB. MoJjiekyjasipHas (pu3nka u ¢busuku. — CII6: Jlans, 2002.
TePMOJAMHAMMKA. 2. Tpopumona T.U. Kypc
¢usuku. — M.: Beiciias mkona,
2001.
7. |MonekynspHo-kuHeTHueckas teopus | [1] §37-38; [2] §42-43 6 8
UJICATbHBIX Ta30B.
8. [sIBneHue mepeHoca. [1] §49-52; [2]§48 6 6
9. |l Hauano TePMOAMHAMUKH. [1]§71-74; [2]§51-52, 54 4 6
M3onponeccsl.
10. |II Hauano TepMOAMHAMHUKH. [1]§73-75; [2] §58-59 4 6
TeroBble MallIMHKH.
11. [[ToaroroBka K 1a00paTOPHBIM @dusuka. Meroauueckne 4 6
3aHATHSM, HAITUCAHWE OTYETOB [0 [yKa3aHWS JIJIS TIOJITOTOBKH K
Ka)KIOW BBITIOJTHEHHON mabopaTopHOMY MPAKTUKYMY.
nabopaTtopHo#t paborte. MonekynsipHas pU3HNKa U
repMoauHamuka. /Bomosuk B.H.
— JIyranck: U3g-Bo JIHAY, 2018.
MoayJb 3. DjIeKTpocTaTHKA. 1. I'pa6osckuit P.U. Kypc
IlocTOSAHHBII 3JIEKTPUYECKHI TOK. ¢uzuku. — CII6: Jlans, 2002. 24 32
JJIEKTPUYECTBO M MATHETH3M. 2. Tpodumona T.U. Kypc
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¢usuku. — M.: Beicmias mkona,
2001.
12. DnekTpocTraTuka. [1, YacTs 2] §2-10; 4 6
[2] §78-84
13. [TocTOSIHHBIH TOK. [1, YacTs 2] §11,13, 17-23; 4 6
[2] §96-101
14, MarneTusm. MarauTHoe 1mosJe. [1, YacTs 2] §24-26; 4 6
[2] §109-112
15. DnexkTpoMarHuTHas WHIYKITUS. [1, YacTs 2] §33-34; 4 6
[2] §122-127
16. DnekTpoMarHUTHBIC KOJICOAHUSI. [1, YacTs 2] §38, 40; 4 4
[lepemeHHBII TOK. [2] §146, 149-152
17. [oxnroroBka K 1a00paTOPHBIM Ddusuka. Metoauueckue 4 4
BaHATHUSAM, HAIIMCAHUE OTYETOB 10 [yKa3aHUs JJIsl IOJrOTOBKH K
Ka)X/10¥ BBITIOJTHEHHOW JTa00paTOpHOI[1Tab0paTOPHOMY MPAKTUKYMY.
paborTe. DJIEKTPUUYECTBO U MarHeTU3M. /
IBonosuk B.H., JInxomanos A.A.
— Jlyranck: U3g-Bo JIHAY, 2018.
1. I'pabosckuii P.1. Kypce
Monayab 4. OnTuka. ATOMHAsI U sijiepHasi ?,H;EEE‘H;SS%,IJ}I%E;ESOZ 24 30
(usuka. )
¢u3uku. — M.: Beicias mikosna,
2001.
18. ["eoMerpuyeckas ONTHKA. [1, YacTs 2] §45-47, 4 6
[2] §165-168
19. BoxHoBas onTHKa. [1, YacTs 2] §51, 53-54; 4 6
[2] §172, 176, 180
20. [KBaHTOBBIE CBOICTBA CBETA. [1, Yacts 2] §61-62; 4 6
[2] §197-201
21. ®u3uka aTOMOB U MOJIEKYII. [1, HacTs 2] §63; 4 6
[2] §208-210
22. SInepHble peakuuu [1, YacTs 2] §70-73; 4 4
[2] §257,266,268
23. [[ToaroroBka K 1a00paTOPHBIM ®uzuka. Metoanueckue 4 4
BaHITHSIM, HAITUCAHHE OTYETOB 110 YKa3aHUs JUIs MOATOTOBKH K
Ka)KIOW BBITIOJTHEHHOH J1abopaTOpHOM| 1a00paTOpHOMY MPAKTHKYMY.
pabote Ornruka. / UBannukoB B.B.,
JInxomanos A.A. — JIyranck:
Hzn-so JIHAY, 2018.
Bcero 96 130
4.6.5. Jlpyrue BHABI CAMOCTOSATEIbHOI PadOTHI CTYEeHTOB
He npenycMoTpeHsl.
4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOJAMMbIX B HHTCPAKTHBHOMH Gopme
Ne dopma 3aHATUA Tema 3ansaTHA WuTepaxktuBHbi MeToq | O0BEM, U
n/m
1. Jleknus DJIEKTPOCTaTHKA. NuTepakTrBHAS KNS 2
2. Jlexuus PaGora u oHeprusa. 3akoH | UHTepakTUBHAs JIEKIHS 2

COXPAHCHUS SHCPIUH.
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o. @DoH/I OLIEHOYHBIX CPEJCTB ISl POBeIeHNs MPOMEKYTOYHOH aTTeCTAllUN
[TonHoe onucanue (HoHIa OLIEHOYHBIX CPEICTB TEKYIIECH U MPOMEKYTOUHON aTTeCTAIlUN

00yyJarouumxcs ¢ NepeuyHeM KOMIIETCHIINH, ONMCaHUEM MOKa3aTeleil 1 KPUTEPUEB OLICHUBAHUS
KOMITETCHIINH, IITKaJI OIICHUBAHUSI, TUITOBBIC KOHTPOJIBHBIC 33JaHUSI U METOIMYECKUE MAaTEPUAIIBI
MPEJICTABJICHBI B (JOH]IC OLIEHOYHBIX CPEJCTB IO JAHHOW AUCIUILIMHE B COOTBETCTBYIOIIEM
pazaene YMK.

6. YyeoHo-MeToanYeckoe odecrnevyeHne JUCHUIIINHBI
6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHasl JuTEpPaTYypa

No /i ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3/1-BO, T'OJl U3JIaHUS, KOJIUYECTBO Kon-Bo 3k3.
B CTpaHUII B OO
1. XaBpyHsik, Bacunmiit FaBpI/IJ'IOBI/I‘{.Kpr ¢busuku [Teker]: DrekTpoHHbiii
1. [Yuebnoe nocodbue / Bacunuii ['aBproBuu XaBpyHsiK. - MockBa:
00O "Hayuno-uznarensckuii nentp MHOPA-M", 2014. - 400 c. pecype
R. Kann, K b. Kypc o6mieit ¢pusuku [Tekct]: Yuebnoe mocobue / S EKTDOHHLL
2. |K b Kann. - Mocksa: OO0 "KVYPC"; Mocksa: OOO "HayuHo- P
3narensckuil nentp MHOPA-M", 2014. - 360 ¢ peeype

6.1.2. lonojiHUTe/ILHASA JIUTEPATypa

Ne i/t

ABTOp, Ha3BAHUC, MCCTO U3J1aHWA, U31-BO, 'O U3JaHU, KOJIMYCCTBO CTPAHHI]

1. ['pabosckwmii, P.U. Kypc ¢usuku: y4ue6. mocodue. / P.1. I'paboBckwmii — 8-e nza.
ctep. - Cn6.: M3narenscTBo "Jlans", 2005. - 608 c.

P. AxynusiH, A. H. HccrnenoBanue siBIeHUs 3I€KTPOMarHUTHONW UHAYKIIUY :
yaeOHO-METOAMYECKOE ITOCOOUe ISk TPOBEICHUS JTA00OPATOPHO-TIPAKTHIECKHUX PadoT I10
(buzrke Ha 6a3ze HHTEPAKTUBHOTO JlabopaTopHOro mpakTukyma "OTkpbiTas ¢pusuka 1.1" /
A. H. Axynuss ; ben CXA um. B.A. T'opuna. - Maiickuii : U3a-Bo benl'CXA um. B.A1.
['opuHa, 2014. - 31 c.

6.1.3. [lepuoanueckue U3TaHUA
He npenycmoTtpeHsl.
6.1.4. MeTognueckue yKa3aHnusi s 00y4arOIIUXCH 0 OCBOCHHIO TUCIUIINHBI

Ne i/t

ABTOp, Ha3BaHHUE, MECTO U3JIaHUS, U3/I-BO, TOJ U3/IaHUSI, KOJMYECTBO CTPAHUII

Bonosuk B.H. ®u3uka. Mexannka. Metonnueckue ykasaHus JUisl IOJATOTOBKH K
itabopatopHomMy npaktukymy / B.H. Bonosuk. JIyranck: FOY JIHP JIHAY, 2018. — 102
C.

Bonosuk B.H. ®uzuka. MonekynspHas ¢pusnka u TepMoAMHaMUKa. MeToauueckue
yKa3aHUs 1715 IOATOTOBKU K 1abopaTtopHomy npakTukymy / B.H. Bonosuk. Jlyranck:
'OV JIHP JIHAY, 2018.

Bonosuk B.H., JIluxomanoB A.A. ®u3uka. D1EeKTpUUECTBO U MarHeTu3M. Metoauyeckue
yKa3aHUs 715 TOJTOTOBKHU K JaboparopHomy npakTukymy / B.H. Bonosuk, A.A.
Ulnxomanos. JIyranck: 'OY JIHP JIHAY, 2018.

[1BanHukoB B.B., JluxomanoB A.A. ®u3uka. Ontuka. Metoguueckue ykazaHus AJis
[OJIrOTOBKY K J1abopaTopHOMY NpakTukymy / B.B. lIBannukos, A.A. JIuxomaHoB.
Jlyranck: 'OY JIHP JIHAY, 2018.

Cronsipenxo B.®., UBannukos B.B., Bonosuk B.H. ®u3uka. Yacte I . Metoguueckue
yKa3aHUs 7151 CAMOCTOSITENIbHOM U MHANBUAYAIbHON pabOThI ¢ 3a/JaHUsAMU IS
KOHTPOJIBbHBIX paboT. / B.®. Cronspenko, B.B. IBannukos, B.H. Bonosuxk. JIyranck:
JTHAY, 2007.
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«urte

6.2.

Ilepeuennb

pecypcos

HHG(pOPMALMOHHO-TEJIEKOMMYHHKAUMOHHOM
pHeT» (1aJ1ee - ceTh «AHTEpHET»), HEOOXOAMMBIX JJISI 0CBOEHHSI TUCUUIIJIMHBI

CeTH

Ne /it Ha3Banue nHTEpHET-pecypca, apec U PEKUM JIOCTYIIA
1 Bukunenus — cBo00HAS SHIMKIONEe M. [DnekTponnbii pecypc]. URL:
" https://ru.wikipedia.org/wiki
9 [THTepHET-O0MOIMOTeKa 00pa30BaTEIbHBIX H3AHHIA, B KOTOPOU COOpPaHBI AIIEKTPOHHBIE
" |yueOHMKH, ClIpaBOYHBIE M yueOHBIC mocobus — http://e.lanbook.com
3. [VuuBepcurerckas 6ubamoreka online — http://www.biblioclub.ru
4.
6.3. CpeacrBa obecnnieyeHUs1 OCBOECHM S AUCHUNIIUHBI
6.3.1. KomnbrorepHbie o0y4aromue 1 KOHTPOJMPYOLIHE IIPOrPaMMbl
Ne | Bun yue6Horo | HaumeHoBaHuEe IPOrpaMMHOTO Dymicu mporpaMmMHoro odecneuecHus
n/n 3aHATUA obecnieueHus MOJIETHUPY-
KOHTPOJIb oOyyaromas
onast
1. Jlexumn  |Adobe Reader, - - +
Open Office,
Moodle
2. |JIaboparopusic |Adobe Reader, + + +
Open Office,
3. Texymuii, |Adobe Reader, + + -
monayasHbIH, [Moodle
HUTOTOBBIN
KOHTPOJIb

6.3.2. Ayamo- u BH1€0N0CO0Us
He npenycmoTtpeHsl.

6.3.3. KomnbloTepHbIe MPe3eHTAMN Y4eOHBIX KypPCOB
He npeagycmoTpensl.

7. Onucanue MaTepHaJbHO-TeXHMYeCKON 0a3bl, HEOOXOAUMOI JIs1 OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO NMPOLECCa MO0 JUCIUIIHHE

HaumenoBanue o60pya0BaH-

No | HBIX yueOHBIX KAOMHETOB, [TepeyeHr OCHOBHOT'O 00OpY1I0BaHMs, MPUOOPOB U
n/n | 00BEKTOB AJISl MPOBEICHUS MaTepHaoB
3aHATHI
1. |I'-313 — aymuropus s |llxkad c 3akp. aB. — 3 wrt., ctoa aya. — 20 wrT., mkad aad. — 2

MPOBEJEHUS J1a0OpPaTOPHBIX,

CEMHHAPCKUX

MPAKTHYECKUX 3aHATHH,
TPYNIOBBIX
VHIUBUyJIbHBIX
KOHCYJIbTAIlMM,  TEKYIIEro

KOHTpPOJI, MPOMEXYTOUYHOU

aTrTeCTanuu,

CaMOCTOSITENIbHOM paboThI

mT., cTyaA ydeH. — 30 mr., cron AByXTymO. — 1 mrT., cTON
1| ogHOTYMO. — 1 T, mkad aig ogexxa— 1 mr., Jocka J/Tex.
nmokasz. —1 mrT., maGopaTopHble TPUOOPHI U  O0OPYJAOBAHHUE
u | (a/TpaHc-popmarop, ammepmerp I-86,
BOJIBTMETD, TambBaHoMeTp ['CA,
87J1-01, xaTymrka WHAYKIIMOHHAS, Mara3uH COMPOTUBJICHHSI,
MaIuHa JJIeKTp., OaTapest KOHACHCAT. U Jp.);

BOJIbT™METp D-87,
M. THT, 000pyIOBaHUE
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https://ru.wikipedia.org/wiki
http://e.lanbook.com/
http://www.biblioclub.ru/

2. |I'-315 — aymwropus nns|lllkad c 3akp. nB. — 2 mT., paboumit cron «»-16, cr. mus
MPOBEJCHUS J1a0opaTOpHBIX, | Bec. JID-550 — 1 mrt., muc. c1.JIP-540 — 1 1mt., apMaTypHBIi

CEMHHAPCKUX u|cr. — 7 mr., ced —1 mr., g0cKa a/TeX Mmok. — 1 miT., cTou
MPAKTUIECKIX 3aHSTHH, | OTHOTYMO. — 2 mIT., cTox ayna. — 1 mr., cryn yuyenud. — 30
TPYHIOBBIX U | WT., cTeiax — 1 mwT., cTyn nad. — 1 mT., cTyn n/Msrkuii — 2
WHIUBUTYAJIbHBIX mr., jJaboparopHble TPUOOPEl U oOopymoBaHue (000p

KOHCYJbTAIlMK,  TEKyWEro | «2yuekTpo», BoubTMeTp D-505, reHepatop 3BYKOBOM,
KOHTpPOJIA, MPOMEXKYTOUHOM | ICTOYHUK NUTAaHUS YHUBEPC., MUKpOUHTEp. «JIMHHUKaR,

aTTEeCTalluH, MHUKpodoTOMETD. Hepeructp.,  ocserurenr  OU-18,
CaMOCTOSITENIbHOU paboThl | ocumiiorpad  dIeKTp., npubop QU3U3MEpH., MASTHHK
YHHUBEPC.,  BOJIBTMETP, 0apoMeTp aHepoua., BEChI

texuuueckue, reHepatop 'YK (c), ucrounuk WIIIII-2,
JIOKCOMETP (C), MUKPOCKON H Jp.); Y4COHO-METOIUYCCKUE

MaTepuabl

3. |I-317 — aymwropus s |Cron ayn. — 10 mT., cton — 9 mrT., mkad mis npud. — 3 mrT.,

MIPOBEJICHUS JIA0OPATOPHBIX, |CTYT y4deHWd. — 31 1T, mocka ja/Texmok. — 1 it

CEMHHAPCKHUX 1 | 000pyI0BaHUE JIJIS JTAOOPATOPHBIX PA0OOT MO MOJIEKYJISIPHOM

MIPAKTUICCKIX 3aHITHH, | pu3uke ©  TepMOAMHAMUKH (]I IIUT, TPOOHPKH,
IPYIIOBBIX U | TCXHUYECKUE BECHI, TUTICTKH, TPYIIIa)

HHIWBHUIYAJIbHBIX

8. Memucuunﬂnﬂapnme CBHA3HU

IIporoxoa
COIJIaCOBaHUs paboyell IporpaMMsl ¢ APYrUMU AUCHUIUIMHAMU

[Tpemnoxenus 06 u3-

HaumenoBanue . N
.. |Kadenpa, c koTopoii | MeHeHuUsxX B paboueit
JUCHMIUIUHBL, C KOTOPOH [Toanucek 3aB.
MIPOBOIMIIOCH porpaMme. .
MIPOBOJIUIIOCH Kadenpoi
coriacoBaHue  |3akiIrod4eHHe 00 UTorax
COIJIacoBaHue
COTJIACOBAHHUS
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JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
M3MEHEHUS

Howmep
[IPOTOKOJIA
3aceaHus
Kadeapsl U gaTa

CtpanHutisl ¢
W3MEHEHUSIMHU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX TYHKTOB

I[loanucek 3aBe-
ITYIOIIETO
kadenpoit
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IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

J0JDKHOCTHOE JIMITO, TTPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 10KHOCTb,

JlaTa

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
M3MEHEHUI
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IIpuaoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE
YUPEXJIEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKU T'OCYJAPCTBEHHbBIN
ATPAPHBII VHUBEPCUTET UMEHHU K.E. BOPOILNJIOBA»

®OH/I OHEHOYHbLIX CPEACTB
10 TUCHUIUTHHE (MOay0) «DPu3nKa

Hamnpasnenue noarotoBku: 36.03.02 3o00TexHus
HanpasiieHHOCTh (po¢uib) Kunonorus
YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox Hauama moaroroBku: 2023

Jlyranck, 2023
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1. MEPEYEHb KOMITIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMHU JOCTUKEHUA KOMIETEHIIAM, C YKASAHUEM

3TAINIOB X ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMSA OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kon DopMynHpOBKa NuauKaTopsl TOCTHKEHUS Oram [Inanupyemelie HaumeHnoBanue HaumeHoBaHue O1IIEHOYHOTO
KOHTpPO- KOHTPOJINpYEMOH KOMITIETEHIIUU (ypoBenb) pe3yabTaTh Mofyneit u (unm) cpeacTsa
IupyemMon KOMIIETEHLIUU OCBOCHHUS o0yueHus paszneios Texymuit | IlpomexyTodnas

KOMIIE- KOMITETEHIIN JUCLIUIUIAHBI KOHTPOJTb aTTecTanus
TEHINH
OIIK-4 | Cnocoben OIIK-4.1. [lepBriii 3Tant | 3HATh: OCHOBHBIE Monyns 1. Tectbl OK3aMeH

00OCHOBBIBATh U WHuTepnperupyer u (IoporoBbIif OIlpeeIeHuUs «MexaHuka» 3aKpBITOrO

peaNn30BbIBaTh B UCIIOIIb3yET OCHOBHBIE YPOBEHbB) ¢uszuky, puznyeckue | Monyns 2. THIA

npodeccroHabHOI €CTECTBCHHBIE, 3aKOHBI U SIBIECHUS «MonekynspHas

JeATENbHOCTH Ouonoruyeckue u Bropoii atan Ymern: ¢usnka n TecTnr OK3ameH

COBPEMEHHBIE npodeccuoHanbHbIe (MpOOBUHYTHIM | UHTEPIIPETUPOBATH TEPMOJUHAMUKA. | OTKPBITOrO

TEXHOJIOTHH C MOHATHS U METOABI IS YPOBEHB) ¢m3ugeckue 3akoHsl | Mexanuka THINA

UCIIOJIb30BaHUEM pelLeHus U SIBJICHUA, JKUIKOCTEN U (Bompochl

puOOpHO- obmenpodeccnoHaTbHBIX MPUMEHATh UX JJIS ra3oB» JUTS

MHCTPYMEHTaIbHON 3a1a4y peleHns Monyns 3. orpoca)

0a3bl ¥ UCTIONIBH30BATh HPAKTUYECKHUX 331a4 | DJIEKTPOCTATHKA.

OCHOBHBIE Tperuii stan Baanern: HaBpikamu | [locTosHHBIN PacuerHas | Ok3ameH

€CTECTBEHHEIE, (BBICOKHMI MIPUMEHEHUS DJIEKTPUIECKUI pabota

Onoornueckue u YPOBEHB) busndyeckux TOK.

npodecCHOHANBHBIC 3aKOHOMEPHOCTEH B | DJEKTPUIECTBO U

MOHATHSA, a TAKKE HPAKTUYECKON Mar"eTu3m»

METOJIBI ITPY PELLIEHUH JIEATENBHOCTH Mopuys 4.

obmenpodeccuoHanbH «OnTHKa.

BIX 3a7a4 ATtomHas n

saaepHas pusznkay




2. OMIUCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIUS
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI

OLEHUBAHUSA
Ne | Hammeno Kparkas [pencrasne- Kpurepun oneHnBanus [kana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
I | ONEHOYHO | OIIGHOYHOTO CPEeACTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donge
1. Tect Cucrema TectoBbIe B tecre BemonHEHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aIaHAl «Omauunoy (5)
3aJaHHUH, TTO3BOJIIOIAS B Ttecte BeImomHeno Ooxee 75- | Onenka
U3MEpPUTh YPOBEHb 89% 3amanuit «Xopouioy» (4)
3HAHUU. B Ttecre BemonHeHo 60-74% | Onenxa
3aJaHui «Yooenemsopum
envHoy (3)
B Tecre BoimonneHo menee 60% | Onenka
3aJaHuI «Heyoosnemeopu
menvHo» (2)
Bonpmias dacte ompenenenuii | OneHka
He IpeJCTaBIICHa, mbo | «Heydosremesopu
MpeacTaBlIieHa C  TpyObIMH | menvHo» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJISIECT orpocy TpeIoIaracMele otBeThl; | «Omauunoy» (5)
OIICHUTH KPYTO030D, MIPaBUIBHO HCTIOB30BaH
YMCHHE JIOTHICCKU anroput™M  O0OCHOBaHWH  BO
ITOCTPOUTH OTBET, BpeMs  PacCyXICHHUH,  ecTb
YMEHHUE JIOTUKA PacCyKJIEHUN.
IIPOAEMOHCTPUPOBATh [IponemoHCTpUPOBaHBI OreHka
MOHOJIOTHYECKYIO peUb MpeJnoyiaraeéMble OTBETHI; €CTh | «Xopowioy» (4)
U MHBIC JOTMKa  pacCyKAEHuil,  HO
KOMMYHUKATHBHBIC HETOYHO HCTIOJb30BaH
HABBIKU. Y CTHBII 0IIpOC QITOPUTM  OOOCHOBaHMH  BO
oOmamaer 6oybIINMH BpeMs pacCyXICHHH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast TpearoiaraeMele  OTBETHI, HO | «Yooeremeopum
yCIoBus Ui HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(pOpPMaITLHOTO aIropuT™M  O0OCHOBaHUH  BO
0OIIeHHSI. BpeMsi paccyXIeHHI;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHI HE
HOJHBIE.
OTBeTHI HE MPECTABICHBI. OreHka
«Heyoosnemeopu
menvHoy (2)
3. | Pacuerna | CpeacTBo mpoBepKu Ilepeuens IIpogemoHcTpUpOBaHO Ornenka
si padora | BIIaJICHUS HaBBIKAMH 3aJIaHuH, MOHUMaHKe METONUKH pemerus | «Omauuno» (5)
(peumieHue | MPUMEHEHUS BXO/SIIMX B | 3aJaul M €€ HpPHUMEHCHHE.
3aj1a4) NIOJIyYE€HHBIX 3HaHUU IO | pacdyeTHO- Pewenue Ka4eCTBEHHO
3apaHee ONpeleeHHONH | rpadudecky | oQopMIIEHO (akkypaTHOCTB,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3aau. TPaIUIIMOHHBIH WA
HETPAJHMIUOHHBIA  TOAXON K
pelleHUI0  3amadd.  3ajada
peleHa MpaBUiIbHO.
IIponeMoHCTpUPOBAaHO Onenka
MMOHUMaHUE METOAMKH pemieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemienue
3aJ1a4d MPaBIJIBHO O(OPMIIEHO.




IIPOBOAUTCA 1TO
OKOHYaHUHN U3Yy4YCHUS
JUCHUITIINHBI.

TEPMHHOJIOTUYECKOr0 armnapara
JUCIUIUTHHBL; YMCHHUE
aHaIM3UPOBATH MPOOIIEMY,
COJZICPXKATENILHO U
CTHJIUCTUYECKU TPAMOTHO
u3jarath CyTh BOIIPOCA;
rIyOOKO IOHUMATh MaTepHal,
BJIAJICHUE aHATUTHYECKAM
CIIOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX UJIEi; HABBIKAMHU
apryMEHTAIMH ¥ aHAJTH3a
(akTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH pemeHus | «Yooseremeopum
W YacTUYHOE €€ TpHMEHEHHe. | envHo» (3)
3agaua perieHa 9YaCTUYHO.
3amada He pemieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ager BbIcTaBisieTCS B | TecToBble B Tecre Bemomneno 60-100% | «3aureHo»
pe3ynbTaTe MOABENCHUS | 3aJaHUS K | 3aJaHHi
UTOTOB TEKYyIIETo | 3a4eTy
KOHTpONs.  3aueT B B tecte Beimonneno menee 60% | «He 3auteno»
dbopme UTOTOBOI'O 3afaHuil
KOHTpPOJISL  TIPOBOJHTCS
JUTSE 00yYarOIIMXCs,
KOTOpBIE HE CIIPaBHIINCh
C  4acTbl0  3aJaHUU
TEKYIIEro KOHTPOJIS.
5 Jx3amen | KonrpoasHoe Bonpocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauuno» (5)

TIPOIIECCOB.
BricTaBnsercs

oOydJaromemycs, MIOJTHO,

HoJpoOHO " IpaMOTHO

OTBECTUBLIEMY Ha BOIIPOCHI

6uera " BOIIPOCHI
9K3aMEHaTOpa.

ITokazano 3HaHWe OCHOBHBIX | OreHKa
TEOPETUIECKUX ToJIOKeHu | «Xopowo» (4)
BOTIPOCA; yMCHHE
aHAIM3UPOBATh SIBIICHUS,

(dakTe, JIeHcTBHA B paMKax

BOIIPOCA;  COJCPXKATEIBHO H
CTHITICTUYCCKU TpaMOTHO

u3NaraTb CyTh BOIpPOCa, HO

AMEET MECTO HEIO0CTATOYHAS

MOJTHOTA OTBETOB 1o

H3JIaracMoMy BOIIPOCY.
IIpogemoHcTpUpoBaHO

BJIAJICHUC AHATUTHYCCKIM

Croco0OM H3IIOKEHHUsT BOIpoca
1 HaBBIKAMU apryMEHTaLUH.
BricTraBnsieTcst

22




Haunmeno
BaHUeE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEepUCTHKA
OILIEHOYHOT'O CPEJCTBA

[Ipencrase-
HHUE
OIICHOYHOT0
CpelIcTBa B
¢donge

Kpurepuu onennBanus

[Ixana
OLICHUBAHUS

oOydJaromeMycsi,  TOJTHOCTHIO
OTBETHBLIEMY Ha  BOIPOCHI
Omera " BOIIPOCHI
9K3aMeHaTopa, HO
JONyCTUBIIEMY TpPHU OTBETax
HE3HAYMTENIbHBIC OIINOKH,
yKa3plBalOIMe Ha  HaU4ue
HECHCTEMHOCTH U IPOOENoB B
3HAHUSX.

IlokazaHo  3HaHHWE  TEOPHH
BOTIpOCa (parmeHTapHO
(HemonHOTA W3II0KCHUS
nHPOpPMALINK;  ONEPUPOBAHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIaBHOE, c(hopMyIHPOBATH
BBIBO/JbI, II0Ka3aThb CBA3b B
MOCTPOCHUHU oTBETa HE
TPOJIEMOHCTPUPOBAHO.
Brnanenue aHaJIMTUYECKUM
CrocOo0OM H3JIOKEHHUST BOMPOCa
u BIIAJICHUC HaBBIKAMU
apryMeHTalun HE
MIPOAEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYCTHUI
CYIIECTBEHHBIC OIIHMOKH TPHU
OTBETaxX Ha BOIPOCH OWIICTOB
U BOTIPOCHI IK3aMEHATOPA.

Ornenka
«Yooeremsopum
enbro» (3)

3HaHWe MOHSITHIHOTO amnmapara,

TEOpUU BOIIPOCA, He
NPOJIEMOHCTPUPOBAHO; yMEHHE
aHAJTM3UPOBATh yueOHBIH
Mmarepuan He
HPOJIEMOHCTPHUPOBAHO;

BJIaJICHUE AQHATUTHYECKUM
CIoco0OM M3JIOKEHHST BOIpPOCa
u BJIaJICHUE HaBbIKAMH
apryMeHTalN HE
MPOJEMOHCTPHPOBAHO.

OO0yuaronuiicss He OTBETUJ Ha
OJIMH WJIM JBa BOMpoca OuieTa
U JTOTIOJHHUTEIIBHBIC BOMPOCHI
JK3aMeHaTopa.

Ornenka
«Heyoosnemeopu
menvHoy (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUSI OBPA3OBATEJBHOM
IMPOI'PAMMBbI

OuneHo4HBbIE CpPeCTBa IS IPOBeIeHUs TEKYero KOHTPOJIA
Texylmuid KOHTPOJIb OCYILECTBISETCS MPENOAAaBATEIEM JUCLUIIMHBI NP IPOBEICHUH
3aHATUH B (popMe TeCTOBBIX 33JJaHU, YCTHOTO OIPOCa U pacCueTHON pabOTHI.

OIIK-4 CnocobeH 000CHOBBIBATH M PeaM30BbIBATH B MPO(eCcCHOHAIBLHO /1eATeJIbHOCTH
COBpeMEHHbIe TEXHOJOrHH ¢ HCIOJb30BAHHMEM MPUOOPHO-UHCTPYMEHTAJIbHOH 0a3bl H
HCIO0Jb30BATH OCHOBHBbIE €CTeCTBEHHbIE, 0M0JI0THYeCKHe U NPodecCHOHATbHbIE TTOHATHS,
a Tak:Ke MeTO/bl PH pemieHny 00menpogeccuoHAJbHBIX 32124

OIIK-4.1. UaTepnpeTHpPYeT U UCHOJb3yeT OCHOBHbIE €CTECTBEHHbIE, OMOJIOTHYeCKUE U
npodgeccuoHaIbHbIE MOHATHS M METO/AbI 1Jisl pellieHus o01enpogeccnoHANbHBIX 32124

IlepBblii 3Tanm (MOPOroBOi ypoBeHb) — MOKa3bIiBaeT C(POPMHMPOBAHHOCTH IOKA3aTessi
KOMIIETEHIIHN «3HATh»: OCHOBHbBIE OnpeieaeHns Pu3nku, pusndeckne 3aKOHbI U ABJIEHUS

TecToBbIe 321aHNA 32AKPBITOr0 THIIA
1. Vxkaxure onpezeneHre Macchl Tena
A) KOJINYECTBO BEUIECTBA B TEJIE
b) mepa nneptHOCTH B Tene
B) oTHomIeHHE Beca Tenla K YCKOPEHUI0 CBOOOAHOTO MaICHUS
') Mepa noTeHIMaIbHON SHEPTUU Tea
J1) Mepa B3auMHOT0 NPUTSHKEHUS Tela
2. Kakoil 13 Ha3BaHHBIX 3aKOHOB MCII0JIb3YETCS IIPU pacueTe MOA3EMHOM CHIIbI KpbLIa
camounéra?
A) 3akoH Apxumena
b) 3akon bepnymiu
B) 3akon Ilackamns
I') 3akoH uHEepLUUU
J1) 3aKOH BCEMUPHOTO TATOTEHHS
3. Uro Ha3pIBaeTCS TEMIIEpaTypoii?
A) cTeneHp HarpeTocTu Tesa
b) mepa cpenHelt KUHETUYECKON YHEPTUH MOJIEKYJ
B) mepa umcna cTOIKHOBEHUH MOJIEKYI
I') Mmepa BHyTpeHHEN 3HEPTHH BELLIECTBA
J1) XapakTepUCTHKa arperaTHOr0 COCTOSTHUS BEI[eCTBa
4. T'a3 HarpeBalOT B FrepMETUYECKH 3aKPBITOM cocye. Kakol n3 ykazaHHBIX IPOLIECCOB
MUMEET MECTO?
A) uzobapuueckuii
b) nzorepmuueckuit
B) uzoxopuslit
I') agnabaTuveckuii
J1) monuTponuyeckuit
5. Yro sBNsSETCA NPUYMHON B3aMMOIECHCTBHS MOJIEKYJ1?
A) CUJTBI AIEKTPUYECKOTO B3aUMOJICHCTBUS
b) cuiibl rpaBUTallMOHHOTO MPUTSKEHUS
B) BHyTpUSsAEpHbIE CUIIBI
I') 3akoH uHEpUUU
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J1) Mepa uucia CTOJIKHOBEHUH MOJIEKYJT

Kuroun
1. b, 11
2. b
3. A, b, T
4. B
S. A
Bropoii »3Tan (MpoABMHYTBHIH YPOBe€Hb) — TMOKa3bIBaeT C(HPOPMUPOBAHHOCTH

MoKa3aTeJid KOMIIETCHIUU «KYMETb»: HHTEPIIPETUPOBATH (]maneclme 3aKOHbI U SIBJICHUS,
NMPUMEHATDb UX IJIA PCIICHUA NMPAKTHYCCKUX 3a/1a4

arwONE

3ajanusi 3aKpHITOro TUINA (BONPOCHI JJIf OIIPOCa):
UTO NOHUMAIOT IO/ IOHITHEM «MaTepHaIIbHAS TOUKa»?
Uto Ha3bIBaIOT BTOPOM KOCMUYECKOU CKOPOCThI0? UeMy oHa paBHA?
Cdopmynupyiite 3axon ['yka.
Yro npexncrasiser codoii pacnpenenenue bonbiumana?
Uro Ha3BIBAIOT BHYTPEHHEW dHEprueii Tena?

Knroun

OaHUM W3 OCHOBHBIX TMOHSATUNA MEXAHUKH SIBJISETCS MOHATHE MATEPUATbHOW TOUYKH, UYTO
O3HAYaeT Teno, o0Jajarollee Maccoil, pasMepaMyd KOTOPOrO0 MOKHO MpeHeOpeub Mpu
pacCMOTPEHUU €r0 IBUKEHUS.

Bropas xocmuueckas CKOpPOCTb — 3TO CKOPOCTb, KOTOPYIO HY)KHO COOOIIUTH Tely s
TOTO, YTOOBI OHO TOKHHYJIO O0JIACTH 3€MHOT0 NPHUTSHKEHUS. [l ompeneneHus BTOPOM
KOCMHUYECKOH CKOPOCTH CIEAYeT BBIYUCIUTH PadOTy, KOTOPYIO HEOOXOJUMO COBEPIIUTH
MPOTUB CHJI 3E€MHOTO TMPUTSHKEHHUS [UIS yHajJeHus Tella ¢ TOBEPXHOCTH 3eMiIM Ha
OecKkOHEeYHOCTh. JTa paboTa paBHa Pa3HOCTHU MOTEHIIMATBHBIX YHEPTHH Tela B HAYATbHOM
M B KOHCYHOM IOnoxXeHusIX: A = Uk - Un

Cuna ynpyrocrtu, BO3HUKAIOLIAs MpU yIpyrou nedopManiuy pacTsyKeHUs WK CKAaThs Tena,
IPONOPLUHMOHATIbHA A0COJIIOTHOMY 3HAYSHHIO U3MEHEHUs! JUIMHBI Tela.

Pacnipenenenue bonpimana npeacTaBiseT co00i OTHOIIIEHHE YMCIA YACTHIL, 00JIaJaroIIIX
ONPEACTICHHON NOTEHUUAIBHOW SHEpPrueu, WM, 4YTO TO K€ CaMoe€, HAaXOJIAIIUXCS B
HEKOTOPOM TOYKE CHJIOBOTO TOJISI, K IIOJTHOMY YHCIIY YaCTHIL B rase.

BHyTpenHeli oHeprueil Tena Has3pIBalOT 4YacTh €ro IOJHOW DHEPrUM 33 BBIYETOM
KMHETUYECKOW JHEPIrUM ABUKEHUS Tella KaK LEJI0ro U MOTEHIUAIbHOM JHEPIUH Tella BO
BHEIIIHEM II0JI€.

Tperuii 3Tan (BBLICOKMI yPOBEeHb) — NMOKAa3bIBaeT CHOPMHUPOBAHHOCTH MOKa3aTesst

KOMIIETEHIIMH «BJIAJeTh»: HABBIKAMH IpPHMeHEeHUs (PU3HYECKHX 3aKOHOMEPHOCTEH B
NMPaKTHYECKOM 1eATeJIbHOCTH

1.

Pacyernas pabora:

B pesynbrate u3mepenuii auamerpa d Kamwuispa B CTEHKE JIETOYHBIX AJTbBEOJT MOTYUCHBI
cienyrome  3Hadenus: d; = 283mx; dy = 282uk; d3 = 2,8lwmxk;
ds = 2,85 wmk; ds = 2,87 mx. Haiitu cpemnee apudmernueckoe 3HAYCHHE U OICHUTH
TOYHOCTb U3MEPEHUH.
Baron maccoit m = 20T, IBHXKYIIUICS paBHO3aMEJIEHHO ¢ HaYaJbHOW CKOPOCTBIO Ly =
36 xM/u, mon peiictBueMm cuiabl Tpenus F = 6 kH depe3 HekoTopoe Bpems
ocraHaBnuBaetcs. Haiftu: 1) paccTosiHue, KOTOpoe MpPONAET BaroH A0 OCTaHOBKH; 2)
paboTy cui1 TpeHusl.
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3. Hlapuk maccoii 100 T ynan ¢ BeicoTsl h = 2,5 M Ha TOPU30HTANBHYIO IUIUTY W OTCKOYHI
OT He€ BCIIEJICTBUE YIPYroro yaapa 6e3 morepu ckopoctu. ONnpeaenuTh CPeIHIO CUITY
(F), nelicTBOBaBIIYIO HA IIAPUK MPHU yJIape, €ClId MPOJA0LKUTENIBHOCTD yaapa At =0,1 c.

4. OmnpenenuTh CHIYy HATSDKEHUs KaHaTa NpU HoabEMe rpysza maccoi m=1,5T, ecnu 3a
Bpems t = 2C oT Hayasa JIBIKEHUSI CKOPOCTh Bo3pociia oT ue=0 10 v=3,6 M/c.

5. Komneco paguycom R = 0,1 m Bpamaercst Tak, 4TO 3aBUCUMOCTb yIjia IMOBOPOTa ¢ OT
BpeMeHH t naéres ypaBuenneM ¢ = A + Bt + Ct °, rne B =2pad/c u C=1 pao/c®. Jlns
TOYEK, JIeXkalluX Ha 000/e Koyieca, HAUTH Yepe3 BpeMs t = 2 C mociie Hayasia JBUKEHUS:
1) yriaoBym CKOpOCTh ®; 2) JIMHEHHYIO CKOpOCTH L; 3) YIJoBoe yckopeHue g; 4)
TaHT€HIIMAJIbHOE YCKOPEHUE d,; 5) HOpMAIbHOE YCKOPEHHE d,,; 6) TOJTHOE YCKOPEHHE a.

Kirouu

1.

Pemienmne.

1. Cpennee apudmernueckoe d Haxomum mo popmye:

g d,+d,+d,+d, +d,
5
2. HO,I[CTaBJ'IHeM YHCJIOBBIC 3HAUYCHMUA:
- 2,83+2,82+ 2,§1+ 2,85+287 _ 2.836(ix)

3. HaXO,Z[I/IM a6COJ'II-OTHBIe MOrpe€urHOCTH OTACIbHBIX HSMGpGHHﬁZ
|Ady| = |dy — d | = 2,83 — 2,836 = |0,006]| (ux)
|Ady| = |do — d | = |2,82 — 2,836| = [0,016] (ux)
|Ads| = |ds — d | = |2,81 — 2,836| = |0,026] (mx)
|Ads| = |ds— d | = |2,85 — 2,836 = [0,014] (ux)
|Ads| = |ds — d | = |2,87 — 2,836 = |0,034] (ux)
4. BeruncnsieM cpeHIO0 a0COMIOTHYIO TOTPEITHOCTD |A d | mo dhopmyme:

_ |Ad; [+[Ad, [+]Ads | +]Ad, | +]Ads |

Ad | = :
A cT| _ 0,006 + 0,016 + 0,226 +0,014 + 0,034 _ 0,096 ~ 0192 k.
5. BLI‘{I/ICJ'ISIGM OTHOCI/ITCJ‘IBHYI—O HOFpeI_HHOCTBI
Ad 0,0192
E= dT 100% = -100% = 0,7%.

6. OKoHYaTEILHBIN PE3YIIbTAT 3alIMCBbIBACM B BUAC JOBCPUTCIIBHOTO MHTCpPBAJId, B CEPCAUHC
KOTOPOTO HAXOUTCS UCTUHHOE 3HAYCHHUE TMaMETpa:
2,836 — 0,007 <d < 2,836 + 0,007 (mx)
2,829 <d <2,843 (mx)
Omeem. TouHocTh u3mepenwii: 0,7%, muamerp: d = (2,836 + 0,007) mx.

Pemnenmne.
1. IpoiiaeHHBIN MyTh MOKHO OMPEIETUThH U3 COOTHOLIEHUS
2
v’ - vy=2as, (1)

r7ie L — KOHEYHAs! CKOPOCTh; @ — YCKOPCHHUE.

Ecnu ydecth, yTO KOHEUHasi CKOPOCTh paBHA HYJIO, a YCKOPEHHE OTPHUIATEIhHO,

2
2 Vo
HOJIy4uM Ly =2 as, oTKyaa S = 2—a (@)
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Yckopenue a HalIEM 1o BToOpoMy 3akoHy HeroToHa:

a=—. (3)
m
B nHamewm cinyuae F — cuna tpenusi.

[ToacraBuB B hopmyiy (2) BeipakeHue s @ u3 (3), moaydum
2
VM
"=
. 4
Beimmrtiem uncitoBsle snayernus eenuuun 6 CH: vg=36 kM/u= 10 w/c; m =201=2-10"kT;
F=6xH=610"H.

[IpoBepuM eAMHHUIBI TMPaBOW M JIeBOW uacTel pacu€THOM (opmynsl (4), 4TOOBI
yOenuThCs, YTO 3TU €IMHHUIBI coBmaaarT. s sToro moncramisieM B (GOpMylly BMECTO
BEJIMYMH UX CTUHUIIBI B MG)I(IIyHaE)OIIHOﬁ cucTeMeE:

M=M" KT " c2/(c2 “ KT * M), M = M.

[ToncraBuM uncoBbIE 3HaYEHUS B (4) U BBIUUCIUM

(4)

10°-2.10*
S= .3 - 167 (m).
2-6-10
2. Paboty cui TpeHus onpeaenuM mo Gopmyie
A=Fs, (5)

r€ S — NyTh, IPOMJACHHBIN TEJIOM 32 BPEMS JCHCTBUS CHUIIBI.
[Tocne moacTaHOBKU YMCIOBBIX 3HAYEHUHN MTOTYYHM
A=6-10°-167 =10° (JIx) = 1 (MJx).

Pemenne.
ITo BTOpOMY 3akOHY HbIOTOHA MpOW3BENCHUE CPEIHEN CUIIBI HA BpeMs €€ NeHCTBUS
PaBHO U3MEHEHUIO UMITYJIbCA TeJa, BBI3BAHHOT'O 3TOW CUJIOM, T. €.

IZIe L1 U L2 — CKOPOCTH TeJia JI0 U TOCIIe JCUCTBUS CUITbI, A t — BpeMsl, B TEYCHUE KOTOPOTO
y =\ _Mm(5, -0,)
neiicteoBana cuwna. M3 (1) monyunm (F ) = ————=. (2

At

Ecnu yuecth, 4TO CKOPOCTH L2 YUCIEHHO paBHA CKOPOCTH L1 M MPOTUBOIIOJI0XKHA €1
At At

10 HampaBJeHuIo, To popmyna (2) mpumet Bux ( F ) = V.

TaK KaK IIApHK yIial ¢ BRICOTHI N, To ero ckopocts mpu yaape Uy =+/29h.

2
C yuérom 3toro nomyunm { F ) =— ZTW/Z gh.

IToxcTaBuB Ccrol1a YNCIOBEIE 3HAYSHUS, HAUAEM

(Fy=— 26—2’11/2-9,81- 25 =—14(H).

)
3HaK «MHUHYC» TIIOKa3bIBA€T, 4YTO CHJIa HaAIIpaBJICHA IPOTHUBOIIOJIOXKHO CKOPOCTHU
MaaCHUS IapuKa.
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Pemenne.
IIpu noxgbéMe rpy3a ¢ yCKOPEHUEM Ha HEro JEHUCTBYIOT [BE CUJIBIL:
CWJIa TSDKECTH P, HampaBiieHHas BHU3, U CWJIAa HAaTSDKEHHs KaHara 1 —
BBEPX. VYckopenue, IIOJIy4aeMoe IPY30M, BBI3BIBACTCS
PaBHOJICUCTBYIOIICH 3TUX CHUII.

Ecnu npusaTh HanpaBiieHUME BBEPX 3@ IOJIOKHUTEIBHOE, TO
COIVIaCHO BTOPOMY 3aKOHY HpIOTOHA MOXHO Hanucarh:
T'-P=ma, orkynaT=P+ma.
BeIpa3uB cuity TS KECTH Ipy3a uepes ero Maccy, HoJydyum
7 T=m(g+a) (1)
VYckopeHue npu paBHOYCKOPEHHOM JIBUKEHHMU ONpeAeNseTcs U3
COOTHOIIICHUS a= Yt~ Yo , 2
t
II€ Ly — HadajgbHAas CKOPOCTb;, Lt — KOHEUHas CKOpOCTh; t — Bpems
M3MEHEHUSI CKOPOCTH.
2 Tak kak HayanbHask CKOPOCTb paBHA HYJIIO, TO
a=t 3)
t
[ToncraBus B hopmyny (1) Beipaxkenue s a u3 (3), HOTyIuM
T:m(g +%] (4)

Boipazum urcnosble snauenus eenuuun ¢ CH. m = 1,5t =1,5: 10° Kr, Vi =3,6 M/c,t=2C.
[IpoBepuM eaMHUIBI TPaBOW W JIEeBOW dYacTell pacdy€rHoil ¢opmynbl (4), 4TOOBI
yOequThCsl, UTO OHU COBMaaroT. Jljig 3TOro mojcrapisieM B (pOopMyidy BMECTO BEIMYUH UX
equaunsl B CU: H=xkr - (M/c2 +M/c - ¢) =kr - M/Cz, H=H.
[ToacTaBuM YMCIIOBBIC 3HAUCHUS B (4%) éIOBBI‘II/ICJ'II/IMZ

T=1,50-10° 9’81+’T =1,74-10" (H) = 17,4 (xH).

Pemenne.
dp .
1. I3BecTHO, YTO yriIOBast CKOPOCTh o= E =Q.
d : 2
Hmeem: 0= —((A+2t+1t°) =2+ 3t

dt
o (t=2)=2+3-2%=14 (pad/c).
2. JIuHelHast CKOPOCTH L CBSI3aHA C YIJIOBOM CKOPOCTBIO ( COOTHOILIEHHEM L = MR,
WY, B HAIIIEM CITy4ae, v=(2+3t) R
JluHeiHast CKOpOCTh L B MOMEHT BpeMeHH t = 2 C paBHa
v(t=2)=14-0,1=1,4 (/).
3. YrnoBoe yCKOpEHHE € CBA3aHO C YIVIOBOM CKOPOCTHIO (O COOTHOUIEHHEM

do . d°
-t de
dt dt
do d ) )
B namewm cnygae € = E:E(U?ﬁ):&; e(t=2)=6-2=12 (pao/c?).
4. TanreHUMaIbHOE YCKOPEHHE a; HalAEM 110 popMmyIie:
a:.=¢-R a:(t=2)=12-0,1=1,2 (u/c).

5. HopmasbHOe ycKopeHHe a, Hailiém no gopmyie:
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a, = o’ R
6. [TotHOE yCKOpEHHE paBHO:

_ 1.2 2
a= an+aT

Otser: 1) ® = 14 pao/c;
4) a, = 1,2 m/c%;

2) v =14 wm/,
5) a, = 19,6 m/c%;

a, (t=2)=14%.0,1=19,6 (w/c°).

a=+19,6%+1,2% =19,64 (/).

3)e=12 pad/cz;
6) a = 19,64 m/c°.

BoOoo~NoOR~WNE

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.

0.

Bomnpocs! 115 3xk3aMena

PusnyecKkne 0CHOBbI MEXaHMKH.
[Ipenmer ¢pusuku u e€ CBA3b C IPYTUMU HayKaMH. EXUHUIBI PU3UUECKUX BETHYUH.
CKOpOCTb U IIyTh IIPU TOCTYNATEIbHOM JIBHYKEHUU.
Y CKOpEHHE U €r0 COCTAaBIIAIOLINE.
VYri10Bas CKOPOCTb U YIJII0BOE YCKOPEHHUE.
[lepsniii 3akoH Hetotona. Macca. Cuua.

Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroToHa.
Cuna TpeHus.

3akoH coxpaHeHus uMmiryibca. LlenTp macc.
OHneprus. Pabora. MOIIHOCTS.
Kunernueckasi u moTeHIManbHasi YHEPTUs. 3aKOH COXpPaHEHUsSI SHEPTUH.
MoMeHT uHepuu TBEPAOIo Tea.
Kunernueckast sHeprusi BpaiieHusl.
MoMeHT cuiibl. YpaBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS TBEPAOTO Tea.

MomMeHT HUMITYJIbCA U 3aKOH €ro COXpaHCHUA.

Jedbopmarus TBEpIOrO TENa.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHMUS.

Cuna TsbxectH U Bec. Hepe

COMOCTbD.

TTone tarorenust. Pabora 1 moTeHIIMAT OIS TATOTEHUS.

Kocmuyeckue ckopocTu.

Heuneprunansubie cuctemsl oTcuera. CHIIbI HHEPITHH.

Mexanunueckue konebanus. ['apMoHUeckre KojaeOaHus U UX XapaKTePUCTUKH.

CrnoskxeHue 0JJMHAKOBBIX TAPMOHUYECKUX KOJICOAHMIA.

JlnHamMuKa KoJae0aTeIbHOI0 IBHKEHUS. MasTHHK.

3aTyxarolue U BBIHYK/ICHHBIE KOJICOaHUsI.

Mexanuka xuaKocTel. JlaBieHue B :)KUAKOCTH U B rase.

VYpaBHeHHE HEPA3ZPHIBHOCTU. Y paBHEHNE bepHYIN U CIIEICTBUE U3 HETO.

Bsi3kocTh (BHYTpeHHee TpeHue). JlamuHapHbie U TypOyIeHTHbBIE TeUSHUS.

Mertoibl onpeeieHus: BA3KOCTH.

OCHOBHOH 3aKOH PEISTUBUCTCKOW TMHAMUKU MaTEpPHAIbHON TOYKH.

3aKOH B3aMMOJEHCTBUS MAacChl U SHEPTHUH.
OCHOBBI MOJICKYJISIPHOM (DM3MKH M TEPMOANHAMMKH.

CraTucTuueckuii U TEpMOJMHAMUYECKUI MeTObl. OTIBITHBIE 3aKOHBI UAEATBHOIO rasa.

VYpasuenne Kiaiinepona-MeHeneesa.

OcnoBHoe ypaBHeHne MKT npeanbHbIX ra3os.
3akoH MakcBenmna Juisi pacupeneneHrs MOJIEKYJ HAEaNbHOrO Ta3a IO CKOPOCTSIM M

SHEPTHUSAM TEIIOBOTO BHUKEHHUSI.
CpeHee uncio CTONKHOBEHUH M CpeTHss JTMHA CBOOOTHOTO IIPOOeTra MOJIEKYI.
OmneiTHoe noarepxkaeHne MKT. SIBnenue nepeHoca.

OcHOBBI TepMOIUHAMUKH. YHUCIIO cTeneHel cBOOOAbI MOJIEKYIIbI.

[IepBblil 3aKOH TEPMOMHAMUKH.
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LCoNoOAEWNE
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o

Pa6ora raza npu nusmMeHeHnH ero 0obEMa. TermIoeMKoCTb.
[IpuMeHeHne nepBoro 3aKkoHa TEPMOJUHAMUKH K U30ITPOLIECCAM.
Anuabatuueckuii nporiecc. Ypasuenue [lyaccona.
Kpyrosoii poriecc (1ukin). O6parumbie 1 HEOOpaTUMBIE TTPOLIECCHI.
OHTpomnus U €€ CTaTUCTUYECKU cMBbIC. BTOpO# 3aKOH TEpMOAMHAMUKH.
Peanbuble ra3pl. Cuiibl M NOTEHIMAIBHAS SHEPTUS MEKMOJIEKYJIIPHOTO B3aUMO/ICUCTBUSI.
PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.
Peanbubie ra3el. 3otepmbl Ban-nep-Baanbca u ux ananus.
BHyTpeHHss sHEprus peaabHbIX Ta30B.
CaoiictBa xuakocreid. [loBepXHOCTHOE HATSKEHHE.
Cwmauuanue. Kpaesoii yroi.
JlaBneHue no1 NCKPUBJIEHHOW ITOBEPXHOCTHIO )KHUJIKOCTH.
Kanunnsipuele siBneHus.
JIeKTPUYECTBO.
DneKTpOCTaTUKA. DIEKTPUUECKUI 3apsii U 3aKOH €r0 COXPaHEHUS.
BzaumopeiictBue anektpudeckux 3apsaoB. 3akoH Kymona. Dnextpuueckoe moise (II1).
Hanpsoxennocts OI1. I'padmueckoe n3odpaxenue I11.
Teopema Octporpaackoro-I'aycca u e€ mnpuioxeHud. [lpuHnun cynepno3uuuu
3JIEKTPUYECKHUX ITOJEH.
Pabota npu nepemenienuu 3apsna B DI1. [lorenuman, rpaguent norenmnuana JI1.
[IpoBOAHMKM B 3JIEKTPUUECKOM MOJ€. OJIEKTPOEMKOCTb, 3HEPIUs 3apsKEHHOIO
MIPOBOJIHUKA.
JIdneKkTpuKy B 3yieKTpuueckoM node. [lonspuzanns qu3aekTpuKoB.
DnekTpuyeckoe  moie B JUANIeKTpuKe.  JludnekTpuueckas — MPOHUIIAEMOCTb.
DnexTpuyeckas HHIYKIHSL.
Konnencarop. DIeKTpOEMKOCTh CHUCTEMBl KOHJEHCATOPOB. DHEPrUsi AJIEKTPUYECKOTO
TOJIS.
DneKkTpuyeckuii TOK M ero xapakrtepuctuku. Cuna Toka. llageHuss HampsikeHus u
ANEKTPOABIDKYILAS CUJIA.
Tok B Meramumueckux npoBoaHukax. Comporusienue. [IpoBomumocts. 3akoH Owma.
Pabota u moutHoCTh TOKa. 3akoH /xoyns-Jlenua.
Pa3BeTBnenHas snexktpuyeckas memnb. [Ipasuna Kupxroda.
OCHOBBI 3JIEKTPOHHOM TEOPUH ITPOBOJUMOCTH.
OneMeHTHl  (QU3MYECKOM  ANeKTpOHMKH. KOHTakTHas  pa3HOCTh  MOTEHLMAJNIOB.
TepmoanexkTpuueckue sBiieHus. PaboTta BpIX0/1a 3JIEKTPOHA U3 METaIJIa.
OMuccus 3JIEKTPOHOB. TepMO3JIEKTPOHHAS IMUCCHSL. DJIEKTPOHHBIE JIAMIIBI.
Tok B momynpoBoaHukax. 3anuparouuii cioil. [lonynpoBoaHuKOBbIE TPUOOPHI (IUOBL,
TPaH3UCTOPHI U JIp.).
Tok B KUAKOCTAX. DNEKTpoau3. 3akoH Dapajes.
Toxk B razax. HecamocTosiTENbHBIN U CAMOCTOSATEIbHBIN Ia30BbIE PA3PSIIBIL.
DJIeKTPOMArHeTH3M.
[TocTosAsHHBIN MarHUT U KPYyroBod TOK. MarHuTHOE moJIe.
XapakTepruCTUKU MarHUTHOTO MOJIS.
3axoH buo-Casapa-Jlamiaca u ero npuMeHeHue I pacieTa MarHUTHOTO MOJIS.
3akoH Amrepa. [IpoBOJHUK C TOKOM B MarHuTHOM TmoJie. [lapanienbHbie TOKH.
MarsuTHo€ 1ose CoJIEHOM1a U TOPOUJA.
Jna- mapa- u ¢peppoMarauTHele BemecTBa. [Ipupoma peppomaraernsma.
JIBrKeHUE 3apsyKEHHBIX YaCTHUIl B AJIEKTPUUECKOM M MarHUTHOE TOJISX.
Dddext Xomna.
Hupkynsius BEKTOpa MArHUTHOM MHAYKIIUU. 3aKOH MOJHOTO TOKA AJI MarHUTHOTO TOJIS
B BaKyyMe.
SIBnenue anekTpomMarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuno Jlenna.
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11.  MuaykTuBHOCTH KOHTypa. CaMOMHIYKIIMSL.

12. B3anmuast uaayKIms.

13. Tpauchopmartopsl.

14.  IlepemeHHBIN CHHYCOUAIBHBINA TOK.

15. Henu nepemennoro toka (R, L, C).

16.  Pe3onanc HanpspKEHUH U TOKOB. MOIIHOCTB, BbIesieMasi B LIS IIEPEMEHHOTO TOKa.

17. ONEeKTPOMarHUTHHIE BOJIHBI.

18. DneKTpoMarHuTHhIE KosiebaHus B KojiebaTebHOM KoHTYpe (L, C).
Onrtuxa. KBanToBasi npupojaa csera

19.  OcHoBuble 3akoHbI onTUKU. [lomHOE OTpaxeHue.

20.  OcHoBHBIE (OTOMETPUUYECKUE BETMUUHBI U UX €IHMHULIBI U3MEPEHUSI.

21.  PaszButue npeacTaBlIeHU O IPUPOJIE CBETA.

22.  Hurepdepenuus cBeta. Metoabl HaOMOeHUS UHTEPPEPEHIINN CBETA.

23.  Pacuer untephepeHIIMOHHON KapTUHBI OT IBYX HCTOYHUKOB.

24.  udpaxmus cera. [Ipunnun [toiirenca-dpenens.
25.  Judpakuusa @paynrodepa Ha TOHKOU HIEITH.
26.  udpaxmus @payarodepa Ha 1upaKIHOHHON peIIeTKe.

217. [Honspuzanusa ceera. EcTecTBeHHBIN U NOJIIPU30BaHHBIN CBET .3akoH Mantoca.
28.  llonspuzanusi cBeTa MPH OTPAKCHUU W MPEIOMIICHHU Ha TPAHUIE JBYX TUDIIEKTPUKOB.
3akoH bprocrepa.
29. KBanToBBIE CBOMCTBA CBETA. TEIIOBOE U3TyYEHUE U €r0 XaPaKTEPUCTUKHU.
30. 3akon Kupxroda.
31.  3akonsl Credana-bonsimana u Buna.
32.  KsanroBas rumnote3a u3inyuenus u popmyna [lnanka.
33. ®oroaddext. 3akoHbl BHENTHETO PoToIPdeKTa.
34.  VYpaBHeHue DHHIITeHA A BHEHIHEro0 Gporodddexra.
35. Macca u umnyssc OTOHA, JaBICHHUE CBETA.
36. Dddext Komnrona u ero sneMeHTapHas TEOpUs.
JJieMeHTbI KBAaHTOBOIi GU3NKH aTOMOB
37.  Mogenu atomoB Tomricona u Pesepdopaa.
38.  Jluneiuartblii ciekTp aToma Bojgopoza. [loctymnarer bopa.
39.  Coektp aroma Bojopoja o bopy.
40.  KBaHTOBast TEOpHsI CTPOCHHS MHOTOIJIEKTPOHHBIX aTOMOB.
DJieMeHThbI GU3NKH aTOMHOIO siApa
41. OO6miue cBeIeHHs O CTPOCHUH aTOMHBIX SIZIEP.
42.  EcrecTBeHHas paJu0aKTUBHOCTb. 3aKOHBI PaJHOAKTUBHOIO pacmaja.
43. SAnepHas peakuus. MickyccTBeHHast painOaKTUBHOCTb.
44,  Dueprus cBs3u. [legekT Macchl aTOMHOTO sIpa.
45. Peakuus nenenus. Llennas peakuus.

46. Peaknus. TepmosinepHas peakuusi.

4. METOAWYECKHUE MATEPHAJIbI, ONPEJE/ITIOHAE ITPOLEY PbI
OLEHUBAHUSA 3HAHUHU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJBHOCTH

Texkymmi KOHTPOJIb
Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJIA MPOBOAUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEUYAET HA MOCTABIEHHBIM BOIIPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEeJOCTaBISACTCS.
IIpakTHueckue 3alaHus KaK CPEACTBO TEKYLIErO KOHTPOJSA MPOBOAATCS B MUCBMEHHOH
dbopme. CTyneHTy BbIIaeTCs 3aaHue U mpeaocTanisercss 10 MUHYT IJist TOATOTOBKH K OTBETY.
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IIpomexyTouHas aTrecTanus

3aueT MpPOBOJIUTCS MYTEM IMOABEACHUS WTOTOB IO Pe3yjbTaTaM TEKYIIErO0 KOHTPOJIS U
pe3ysbTaTaM BBIIIOJHEHHS pacdyeTHO-Tpaduueckoil paboTsel. Ecnu cTyaeHT He chpaBuiics ¢
YacThlO 3aJ]aHUM TEKYIIEro KOHTPOJS, €My MpeJOCTaBIsieTCs] BO3MOXKHOCTH CIaTh 3a4eT Ha
UTOTOBOM KOHTPOJILHOM MEPONpPHUATHH B (hOpME OTBETOB HAa BOIPOCHI K 3a4€Ty MJIM TECTOBBIX
3agaHuil k 3auety. @opMy 3auera (OMpoOC WM TECTUPOBAHUE) BHIOMPACT MPENO1aBaTENb.

Ecnu 3auer mpoBoautcs B (hopMe OTBETOB Ha BONPOCHI, CTYACHTY HpEAJIaraeTcst OJIuH
WM HECKOJIBKO BOIIPOCOB U3 MEpeuHs BOIPOCOB K 3aueTy. Bpems Ha MOATrOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

DK3aMeH MPOBOAMTCS B YCTHOUW (opme. M3 sK3aMEHAIIMOHHBIX BOIPOCOB COCTABIISETCS
30 »k3amMeHalMOHHBIX OwmieroB. Kaxkaplii OWIeT COCTOMT H3 Tpex BOMpocoB. KomriekT
9K3aMEHAIMOHHBIX OUJIETOB MPEICTABICH B YUeOHO-METOIMYECKOM KOMILIEKCE JUCIIUILTHHBIL.
Ha moaroToBky kK 0TBETYy CTYACHTY npeaoctaBisieTcss 20 MUHYT.
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