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Pabouast mporpamMma cocTaBiieHa C Y4€TOM TPeOOBaHUIA:

* QOpsAIKa OpraHu3allid W OCYLIECTBICHHUS  OOpa30BaTEIbHOM  NIEATENbHOCTH IO
o0Opa3oBaTeNbHBIM TPOTrpaMMaM  BBICIIEr0 00pa3oBaHMs — MporpamMmaM OakajaBpuarta,
nporpaMMaM  CIEUUalINTeTa, MpPOorpaMMaM  MarucTparypbl, YTBEPKIACHHOTO IPUKA30M
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoit @eneparyu ot 06.04.2021 Ne 245;

* (enepanrbHOrO0 rocyAapCcTBEHHOr0 00pa30BaTEIBHOrO CTAaHIApTa BBICIIEIO OOpa30BaHUA IO
HarpaBjeHuto noaroroBku 35.03.01 JlecHoe neno, yTBEp>KIEHHOTO MpHKazoM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanun ot 26.07.2017 Ne 706.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

Crapmuit mpernoaaBaTeb B.H. BonoBuk

Pabouast mporpamma paccMoTpeHa Ha 3aceannu Kadeapsl HHOOPMAMOHHBIX TEXHOJIOTHH,
mareMaTHKH 1 (pusukn (mpotokos NelO ot 09 urons 2023).

3aBenyomuii kadenpoi I'.B. KoarakoBa

Pabouas nporpaMMa pekoMeH1I0BaHa K UCIIOJIb30BaHUIO B Y4€OHOM MPOLIECCe METOJUUECKOM
Komrccueil gpakyinprera muuieBbIX TexHoaorui (mporokoi Ne 8 ot 14 urons 2023).

IIpeacenaresb MeTOANYECKONH KOMHMCCHH H.B. KoBTyH

PykoBoauTesab 0CHOBHOI NpogeccuoHa O.B. I'pu6aueBa
00pa3oBaTeJbHOI MPOrpaMMbl




1. Mpeamer. Leau u 3axa4n AUCHUIIHHDBI, €€ MEeCTO B CTPYKTYype 00pa3oBaTelbHOM
NMporpamMmsbl

du3nka Kak HayKa SBJISETCS OCHOBOW BCEr0 €CTECTBO3HAHUS M MMeEeT (hyHJAaMEHTalIbHOe
S3HAYCHHUC IJI1 NNOHHMMAHUSA PA3JIMYHBIX ITPOLCCCOB B OKPYXKAOMIEM HAC MHPC. OnHa okxa3bIBaeT
BJIMSIHUE Ha JPyTrye HAyKHU U CIYKUT 0a30i aiis mpodecCHOoHaIbHONU MOJIrOTOBKU CTYJIEHTOB BCEX
TEXHOJIOTHYECKUX CIEeIHAIbHOCTEH.

IIpenmer AMCUMILUIMHBI — OCHOBHBIC 3aKOHBI MEXaHUKH, MOJIEKYJSIPHON (U3UKH U
TCPMOANHAMHKHU, SJICKTPUICCTBA U MArHCTU3Ma, OIITUKHU, aTOMHOH U ﬂﬂepHOﬁ (1)I/ISI/IKI/I.

eau TUCUUIIMHBI:

— (opMupoBanme KOMIUIEKCa 3HaHUI 00 OpPraHU3AIMOHHBIX, HAYYHBIX M METOJMYECKUX
OCHOBax (M3UKH, GOPMUPOBAHHE y CTYJICHTOB LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHbBI MUDA;

— W3YYEeHHE METOJOB (U3NYECKUX HCCICAOBAHMM W (PHU3MUECKUX NPUOOPOB, KOTOPHIE
UCIOJIb3YIOTCS B CEJBCKOM XO35HCTBE, COBPEMEHHOM CTPOUTEIBCTBE U apXUTEKTYPE;

— W3y4eHue QU3NUECKUX SBICHUH, JIS)KANINX B OCHOBE IPOCKTHPOBAHNUS, CTPOUTEIHCTBA U
BbIOOpA CTPOUTEIBHBIX MATEPUAJIOB.

OcHOBHBIE 33 1a4U AUCUUIIJIMHBI:

— M3Y4YUTh OCHOBHBIE (pu3nueckue BIeHUS, QyHAaMEHTaIbHbIC TIOHATHUS, 3aKOHBI U TEOPHH
KJIACCHYECKON M COBPEMEHHON (DM3HKH;

— BBIpa0OTaTh YMEHUS MPUMEHSTH MOJYYCHHbIE 3HAHUA 10 (PU3UKE MPU U3YUSHUU JPYTUX
JTUCLUILUINH, BBIICIATh KOHKPETHOE (PU3UYECKOe COJACp)KaHWE B MPUKIAIHBIX 3a7adax
po¢)eCCHOHAIBHON ACATEIIBHOCTH, CO3/1aBaTh U aHAIM3UPOBATh TCOPETUUYCCKUE MOJICTH SBJICHUHN 1
MPOIIECCOB;

— cdopMHpOBaTh LIETOCTHOE MPEACTABICHUE O (PU3KKE, €€ POJIM B COBPEMEHHOW CHCTEME
3HAHUW ¥ TOHUMaHUE HEOOXOIMMOCTH MAaTEMaTUYECKOT0 00pa30oBaHus B MOATOTOBKE OakaiaBpa;

— obecrieyuTh moNyueHUE (GYyHIAaMEHTAIBHBIX 3HAHWM, HEOOXOMUMBIX I H3YUYCHHS
JTUCIUTIIINH €CTECTBEHHOHAYYHOTO IIUKJIA U CTICIIHAIbHBIX TUCIUILINH;

— HAY4YHUTh CAMOCTOSITEIHHON pabOTHI C TUTEPATYPOI MO (PU3UKE U €€ MPUITOKECHHSIM.

MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl.
®dusnka OTHOCHUTCA K auciuiimHaM — oOsBatenpHoM vactd  (B1.0.18)  ocHOBHOM
00pa30BaTebHOI MPOrpaMMBl.

JlucuuniuHa OCHOBBIBaeTCS Ha 0a3e IIKOJIBHOTO Kypca (U3WKH W JUCIHUILTAHBI
«MaremaTtukay.



2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs N0 JHCIMIIJIMHE,
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOM

NPOrpaMmbl

Koabi DopMyJIMPOBKA
KOMIIe- KOMIIeTEHIIN U
TeHUHH

NHaukaTopbl J0CTHKEHUSA
KOMIIeTEHIINH

IInanupyemble pe3yJibTAThI
00y4eHUs MO TMCHUTUINHE

OIIK-1 |Criocob6eH pemiath
TUTIOBBIC 33]]a4H
podheCCHOHATLHON

3HAHWI OCHOBHBIX

OIIK-1.1. J/lemoHcTpHpYyeT
3HAHWE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
NeSTEIbHOCTH Ha OCHOBE |€CTECTBEHHBIX HAYK,
HEOOXOIMMBIX JUTSI PeIICHHs  (PU3UYESCKHE 3aKOHBI U
3aKOHOB MaTEeMAaTHUYECKUX [TUITOBBIX 337124

3HATh: OCHOBHBIE
orpeesieHus PU3HUKH,
(u3nyeckre 3aKOHbI U SBICHUS
YMeTh: HHTEPIIPETUPOBATh

SAIBJICHUS, IPUMCHATD UX IJIA

1 €CTECTBEHHBIX HAyK C  |[IpodecCHOHaIbHON pelIeHrs MPaKTUYECKUX 3a1a4
MPUMEHECHHEM NesITeIbHOCTH BuiajieTs: HaBBIKAMH
nH(OPMAaLIMOHHO- MpUMEHEHUS (PU3HUECKUX
KOMMYHHUKAITHOHHBIX 3aKOHOMEPHOCTEH B
TEXHOJIOTUI MPAKTUYECKON JAESITeNbHOCTH
3. O0béM IMCHUIIMHBI M BHbI Y4eOHOH padoThI
Ounas dopma o0yueHus 3aounas popma
o0Oy4JeHus
00BbEM YacoB| BCEro 4acoB
Bunsl pabot o o
BCEro 3ay.ej./ o o
4acoB S S
5 8
— ™
O061mast TpyA0EMKOCTh JUCIUILINHBI 4/144 4/144 4/144
AyautopHas paboTa: 56 56 14
Jlexun 20 20 6
[IpakTHyeckue 3aHsATHs - - -
JlaGopaTopHble paboThI 36 36 8
Jpyrue Bubl ayIMTOPHBIX 3aHATHN - - -
[IpeadKk3aMeHallMOHHbBIE KOHCYJIbTAIIH - - -
CamMocTosTenpHas padoTa 00yJaronIuXxcs, 9ac 88 88 130
Bu npomexxyTouHOM aTTecTanuu (3a4€r, JK3aMeH JK3aMEH JK3aMEH
DK3aMEH)




4. Conep:xanue QM CUMILTHHBI
4.1. Pa3enbl JMCUUIIMHBI M BU/IbI 3aHATHH (TeMATHYECKHUIl IJIaH).

Ne Pasnen nucnunnee! /o JI I13 JIP CPC
o4Has popMa 00ydeHUs
Monynb 1. «Mexanuka» 4 - 10 20
Moaynb 2. «MoekyispHas (pu3uKa U TEPMOIMHAMHUKA. 6 i 8 20
MexaHuKa JKUJIKOCTEN U ra30By
Monaynb 3. DnektpoctaTuka. [IoCTOSIHHBIN 3JIEKTpUYECKUI 6 i 8 20
TOK. DJIGKTPUUYECTBO U MAarHETU3M»
Moayinb 4. «Ontuka. ATOMHas U siiepHasi PU3MKa» 4 - 10 26
3a04Has hopma 0O0yUCHHS
Monyinb 1. «Mexanuka» 15 - 2 34
Monynb 2. «MonekynspHas QU3nuka U TepMOJAUHAMUKA. 15 i 9 30
MexaHuKa )KUAKOCTEHW U ra30By ’
Mopyne 3. DnektpoctaTtiuka. [ToCTOSHHBINA JIEKTPUUECKHUIT 15 i 9 30
TOK. DJIEKTPUYECTBO U MAarHETU3M» '
Monynb 4. «OnTuka. ATOMHas U siiepHasi pU3nKa» 1,5 - 2 32

4.2. Conepxanue pa3ejioB y4eOHOM JUCHUIIIMHBI

Moayas 1. «Mexanuka»

Tema 1. Mexanu4eckoe IBHKCeHHE MATEPHAJIBbHON TOYKH M TBEPAOI0 TeJia.

Cucrema otcuéra. IIpocTpancTBO, BpeMs naBHKeHue. MarepuanbHas To4dka. AOCOIIOTHO
TBEpmoe Teno. [lapameTpsl ABHKEHHUS (PaaMyc-BEKTOP, MEPEMELICHHE, CKOPOCThb, YCKOPECHHE).
[Tpunuun otHocutenbHocTH ['ammiies. CBoMCTBa MpOCTpaHCTBA W BPEMEHHM B HHEPLUAIbHBIX
cucremax. [IpsmonuHeliHOe ¥  KpUBONMHENHHOEe ABWKeHHME. Tpaekropusa. Kunemarnka
IIOCTYTIATEIBHOIO IBUKEHHS.

Tema 2. /luHaMHKa NMOCTYNATEJbHOI0 JBHKCHUSI MATEPHATbHON TOYKHM M TBEpPAOI0
Tes1a. 3aKOH COXpPaHeHHs] MMILYJIbCA.

Jlunamuka noctynartenpHoro aAswkeHusa. Cuia, Macca. 3akoHsl HproToHa. 3akoH
COXpaHEHHsT HMIIYJbCa M €ro CBA3b C OJHOPOJHOCTBIO IIpocTpaHcTBAa. Heympyrui ynap.
@yHIaMEHTAIBHbIE B3aUMOJEHCTBUS U CUIIbl. PEaKTHBHOE IBUKEHUE.

Tema 3. Cuiibl B MeXaHHKe.

KoncepBarupHble cucteMbl. CHila TsKeCTU. 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOPEHHE CBOOOIHOTO
naneHus. Pabora cuiel Tsbkectu. KocMmuueckue ckopocTu.

Cuna ynpyroctu. Cuiia TpeHus. Buapl TpeHus. 3aBUCMMOCTb CHIIBI TPEHUSI OT CKOPOCTHU
JIBUKEHUST U Apyrux (axktopoB. HeumnepumanbHble cuctembl otTcuera. CHIIBI MHEPIUH IPH
KPUBOJMHEHHOM ABMKEHUHU. LIeHTpoOexkHbIe Crilbl HHEPIMHU U cuiibl Kopronrca Bo Bpalaomuxcs
CHUCTEMax OTCYETa U UX MPOSIBICHUE Ha 3eMJIE.

Tema 4. PaGoTa n 3Heprusi. 3aK0H COXpaHeHHs JHEPIrUH.

OHeprus Kak yHHMBEpcalbHasi Mepa pa3lMyHbIX (OpM JBMKEHHS W B3aUMOJEHUCTBUS
Matepuu. PaboThI CHJIbI M €€ BhIpaXKeHHE Yepe3 KpUBOJIMHEHHbIH nHTerpan. Kunernueckas sHeprus
MEXaHUYECKOM CHCTEMbI U €€ CBSI3b C paboTOll Cuil, MPHIIOKEHHBIX K cucteMe. [lone kak dopma
MaTEpUH, OCYLIECTBIIAIOIIAs CHJIOBOE B3aMMOJEHCTBHE MEXKIY 4YacTULAMHU  BELIECTBA.
[ToreHnnanpHast YHEPrUM MATEPUAIBHON TOYKH BO BHEHIHEM CHJIOBOM IIOJIE€ M €€ CBSI3b C CHJIOW,
JCHCTBYIOIIEH Ha MaTEpUAIBbHYIO TOYKy. [loTeHuumanbHas 3HEprus CUCTEMBL. YIPYTruu ynaap.
OHeprust ynpyro Ae(OpMHUPOBAHHOIO Telda W TIPAaBUTALMOHHOIO B3aMMOJIEHCTBUS Tel. 3aKOH
COXPAaHEHUS MEXaHUUYECKON SHEPTUHU U €T0 CBSI3b C OJJHOPOJIHOCTHIO BPEMEHHU. 3aKOH



COXPaHEHMs M IIPEBPALEHUS SHEPTUH KaK POSBICHUE HEYHUUTOXKUMOCTH MAaTEPUU U €€ IBUXKEHUS.
ITprMeprl IPUMEHEHMSI 3aKOHOB COXPAHEHMSI UMITYJIbCA U SHEPTHUH.

Tema 5. /[IluHamMuka BpallaTeJbHOI0 JABHMKEHUS. 3aKOH COXPAHEHUS MOMEHTA
HMITyJIbCA.

MoOMEHT CHJIbl U MOMEHT UMITYJIbCa MEXAHUYECKOH CUCTEMbI OTHOCUTENIBHO TOUKH (T10JI110CA)
U OTHOCUTEJIBHO HEINOJBMKHOM OcH. MOMEHT HMHEpLUUU TBEPAOrOo TejJa OTHOCUTEIBHO OCH.
VYpaBHEHHE IMHAMMKH BPALIATEIbHOTO ABM)KEHUS TBEPOTO T€Ia OTHOCUTEIBHO HEMOIBUKHOM OCH.
Kunerndeckas 3Heprus Bpalaroerocs Tejia. 3aKoH COXpaHEHNsI MOMEHTA UMITYJIbCA U €T0 CBA3b C
U30TPOITHOCTBIO IPOCTPAHCTBA.

Tema 6. F'apmoHnyeckue KoJiebanus.

Masthauku. Judpdepennmanbable 1 KHHEMaTHUYeCKUe ypaBHeHUs kosebanuil. [lapamerpsl
kosiebanuii. CBoOoHbIe Koebanus. CKOPOCTh, YCKOPEHHE U SHEPTUs KOJIeOaTeIbHOTO ABHKEHHS.
Crnoxenue konebanmii. 3aryxaromue KkojieOanus. JuddepeHnmaabHoe W KHHEMAaTHYECKOE
ypaBHeHHs KosneOanuii. [Tapamerpsl konebanuii. [lekpement 3aryxanus. KoaduuueHt 3atyxanus.
Bpems penakcauuu. Anepuoanyeckue Kosiebanus. BoiHyxkaeHHble kosneOanus. Ilapamerpsl
BBIHY’KJICHHBIX KosieOanuii. Pesonanc. ABrokonebanusi.

Tema 7. BoiHOBBIE NIPOLIECCHI.

Bonnbl, mexanuzM ux oOpas3oBaHud. lIpomonbHble M MOINEpeYHbIE BOJIHBI. YpaBHEHHE
Oeryuieil BosaHbl. [lJinHA BOJIHBI M BOJIHOBOE uucio. [IpuHimn cynepno3uuuu BosiH. KorepeHtHsle
BosIHbL. IHTepdepenius BosiH. CTosiure BOJIHBL. Y paBHEHHUE CTOSIYEH BOJIHBI.

Tema 8. OcHOBBI AaKYCTHKH.

AKyCTHYECKHE BOJHBI, UX XapakTepucTuku. ekt JJomnepa. 3ByK U ero XapaKTepHUCTUKH.
WHdpa3Byk U yiabTpa3ByK B IPUPOJIE.

Mopnyas 2. «KMexanuka :xkuakocTei u razos. MosekyJ/sipHas ¢pusnuka u
TEePMOAUHAMHKA»

Tema 9. 'mapoaunamuka. 3aKOHbI MEXaHUKH KUJAKOCTEH M ra3os.

Xapakrepuctuku xugkocteid. [loBepxHocTHoe HaTspkeHne. CmaumBanue. KpaeBol yrod.
Menucku. Kanumnsipasiid 5hQexT.

Tema 10. Monexyasipaas ¢pusnka.

[Ipenmer MmonexkynsapHoil ¢(usuku. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOU
TEOPUHN WJICABbHBIX I'a30B. MOJEKyIIpHO-KMHETUYECKass UHTepHnpeTanus temneparypbl. Cpenssisa
KMHETUYECKasi SHEPTus MOJIEKYJbl. 3aKOH PaBHOMEPHOI'O pacHpe/eleHUs] SHEPTUi MO CTEHEeHSIM
cB0OOJBI. 3akoH MakcBemia O pachpeAereHUMH MoJekya raza mo ckopoctsm. OmbiT IlTepHa.
Bbapomerpuueckas popmyina. Pactipenenenne boiasiimana. CpeHee YMCIIO CTOTKHOBEHUM U CPeaHSS
JUTMHA CBOOOIHOTO TTpoOena MOJIEKYI.

Tema 11. BaaxxkHocTh BO3ayXa.

Bnaxnocte Bo3zgyxa. Touka pocbl. MeTonbl M3MepeHUs BIaKHOCTH BO3MyXa. BnusHue
BJIQXKHOCTH Ha OMOJIOTHYECKHE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

I'paguent ¢usnueckoit BenuuuHbl. Auddysus, 3akon duka. BHyTpeHHee TpeHHe, 3aKOH
Herorona. TemnonpoBogHocTs. 3akoH @ypbe. OO011as XapakTepUCTUKA SBJICHUN TIepeHoca.

Tema 13. TepmoanHaMHKa PABHOBECHBIX COCTOSIHM.

Pabora rasza no usmeHneHnuto oobémMa. BHyTpeHHSs SHEprus TepMOAMHAMUYECKON CHCTEMBI.
IIepBbIil 3aKOH TEPMOJIMHAMHUKH, €r0 IPUMEHEHHE K H3omponeccaM. Ten1o€éMKOCTh HACAIBHOTO Ta3a
Cp u Cv. PaboTa rasza B pa3HbIX n3onpoueccax. Anuadatuueckuil mporecc. Ypasuenue Ilyaccona.
HampaBneHHOCTB IpoLieccoB B Ipupojie. BTropoii 3aKk0H TEpMOANHAMHUKH.

Tema 14. TepmoauHaMHUKa HeOOPATHMBIX NPOLECCOB.

O6parumbiii 1 HeoOpaTtumbiii Tiporiecchl. [ukn Kapno. KITJI nmukna Kapro. ®dusznueckas
NpUYMHA HEOOPAaTUMOCTh MPOLECCOB MPHUPOAbL. DHTponus U e€¢ Qusnueckuil cmpica. [IpuHIMD
BO3PAacTaHHs SHTPOIIUH.



Mopnyas 3. «uekrpoctaTnka. I1ocTOSIHHBIN JIEKTPHYECKHH TOK. JJIeKTPHYECTBO U
MarHeTH3M»

Tema 15. DnexkTpocraTuka.

3akon Kynona. Onekrpuueckoe mosne. Hamnpsyk€HHOCTB — DIIEKTPUYECKOrO  IOJIS.
Hanpsoxénaocts mosia ToyeyHoro 3apsiaa. IlpuHuun cynepno3uuuu 3JeKTp. mojed. Teopema
Ocrtporpazckoro-I'aycca. Pabota B anextp. nose. Ilorenunan, paznocts noreHuuanos. LHupkysaaus
BEKTOPA HaNPsKEHHOCTU 3JeKTp. Noiisi. CBOOOAHBIE U CBSI3HBIE 3apsabl. THUIBI AUAIEKTPUKOB.
ONEeKTPUYECKU JUIOJIb, €r0 IIOBEIEHHE B JJIEKTpUYECKOM Iosie. BekTop mnosspusanuu.
Hanpspk€HHOCTD 3J1EKTp. MOJsA B IUANIEKTpUKE. [1be3031EKTpUUECKU U 3IEKTPO- CTPUKLIUOHHBIN
apdexTel. Pacnpenenenue 3apsioB B mpoBoaHUKE. [lOBepXHOCTHash IUIOTHOCTH —3apsfa.
OnexTpoéMKocTh. KOHIEHCAaTOPBI, CUCTEMBI KOHIEHCATOPOB. DHEPIUs CUCTEMBI DJIEKTP. 3apsioB,
3apsHKEHHOTO MTPOBOJHUKA. DHEPrHUs KOHIEHCATOpa, €€ 00BEMHAS TNIOTHOCTD.

Tema 16. IlocTossHHBIN TOK.

DNEeKTPUYECKUN TOK U €ro xapakTepucTuku. Cuiia v II0THOCTh ToKa. [lagenue HanpsxkeHus
U JIEKTPOJABMKYINAsA cuia. 3akoH Oma. DJIEeKTpONpPOBOAHOCTH, 3JIEKTPUYECKOE CONPOTHUBIICHUE.
3akon Jxoynsa-Jlenna. 3akon Owma u Ixoyns-Jlenna B auddepenunansruoit popme. Hocurenn
JJIEKTPUYECKOr0  3apsiia. JIBWKeHHMEe HOCUTENEeW IMOJA JEHCTBUEM JJIEKTPUUECKOIO  IOJIS.
[TonBuxkHoCTh HOcHTeneH. 3akoH Oma u Jlkxoyns -JleHna kak cieacTBHE KIACCUUYECKOW TEOpPHUU
3JIEKTPOIIPOBOAUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJjie M ero XapaKkTepUCTHKH.

MatepuanbHOCTs MarHUTHOTO MoJIst. JlelicTBE MarHUTHOIO IOJI HA MPOBOJHUK C TOKOM.
3akoH Amnepa. MarauTHast UHAyKUMA. MarHuTHble cuiioBble TMHUU. 3akoH buo- CaBapa-Jlamnaca
U €ro NpUMEHEHHME i1 PAacy€éTa MAarHUTHBIX IOJIEH NPSAMOJIMHEHHOTO M KOJIBLIEBOIO TOKOB.
Hampsok€HHOCT MarHUTHOTO TOJIsA. [IBMKEeHME 3apsKEHHBIX 4YacTWIl B MarHuTHOM noise. Cuna
JlopeHuna.

Tema 18. DunexkrpomaruutHast UHAYKIUsA. CaMOUHAYKUIMS.

CaMonHAyKIHs ¥ B3aMMOMHAYKIMsL. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHON MHTyKIIMH. 3aKOH
®dapanes, npaBmwio JleHna. DIeKTPOHHBIN MEXaHWU3M AJIEKTPOMATHUTHON WMHIYKUIUU. MarHuTHBIN
n0TOK. MHAYKTUBHOCT. DHEPrUsi MarHUTHOTO MOJIs, 00bEMHAS! IIIOTHOCTH SHEPTHUH.

Tema 19. DileKTPOMarHUTHBIE KOJI€OAHNUS U BOJIHBI.

Konebanus B anekrpuueckoM KoHType. /luddepenimanbHoe 1 KHHETUYECKOE YpaBHEHUSI.
[TapameTpsl koebanuii. CBoOoaHBIC KOeOanus. CroxkeHue kojiebanuii. 3aTyXarIiue KojaeoaHus B
AJIEKTPOMArHUTHOM KoHType. JluddepeHunanbHoe M KUHETHUYECKOE YpaBHEHMs KoJeOaHUi.
[Tapamerpsl koneOanuid. JlekpemeHT 3aryxaHus. KoadduumeHT 3aryxaHus. AmnepuoguuecKue
KosiebaHus. BoeiHyx)IeHHble KonebaHus. Pezonanc. ABTokosie6anus. OTKpPBITBIN 3IIEKTpUUYECKHUIA
KOHTYp. BuOpatop. DOnekrpomarHuTHele KoieOaHUs, HMX Xapakrepuctuka. Ilokazarenb
npesnomiuenus. [Ipunnun I'roiirenca. [lkana 351eKTpOMarHUTHBIX BOJIH.

Tema 20. OcHoBblI 2s1ekTpOHMKH. [losTynIpoBOAHNKOBBIE IPUOOPHI.

Bunel anemenTapHbix sMuccuii. PaboTa Beixoza aiekTpoHa. TepMoaneKTpruuecKast SMUCCUS
u e 3aKOHBbl. DIJIEKTpUYecKHil paspsn B razax. [luHu-spdexrt. DnaexTpoBakyyMHbIE MPHOOPHI.
Konrakthele sBiaeHus. TepmoanekTpoasrkymas cuina u 3¢dext Ilenpthe. P-n  mepexon.
[TomynpoBOTHUKOBBIN 11oA U TpruoA. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. ATOMHas U siepHas Gu3nKa»

Tema 21. OnTuxka. BojiHOBBIEC ONITHYECKHE SIBJICHUA. 3AKOHBI T€OMETPUYECKON ONITHKH.

3aKOHBI OTPAXKEHUS U MPEJIOMIICHHSI CBETA. [TonHoe BHyTpeHHEE OTpakKeHUe.
OO0BsicHEeHHE 3aKOHOB TE€OMETPHUIECKON ONITHUKH C MOMOUIBIO TPUHIMTIA I'rotireHca.
Wutepdepenus BonH. MIHTepdepennns crera, eé ocobenHocTH. Metox HOJTy4EHUs

KOT€pPEHTHBIX UCTOUHUKOB cBeTa. [Ipumenenue sBienus nurepdepenunu ceeta. udpakuus BoiH,
e¢ oOpsicHeHue ¢ momoInbto npuniuna ['roirenca. [punmmn Ioiirenca-Openens.

Hudpakuuonnas pemérka, e€ npumMeHeHne. BzaumoneiictBue cBera ¢ BemiectBoM. [lomspusarus



cBera. [[BoiiHoe nyuenpenomiienne. 3akoH Mamoca. [lonsgpu3zanus npu OTpaxKeHUU U MPETOMICHUN
CBETa Ha TIpaHULE IBYX JUMIEKTpUKOB. Ilpmsma Hukonsa. fIBiaeHue BpaieHus IIIOCKOCTH
koneOanuii. lucnepcus ceera. HopMmanbHas u aHopMasibHas qucriepcus. J[ucrnepcuoHHbI aHAIH3.
[Tornomenwue cBera. 3akoH byrepa-Jlam6epra. Koaddumnment nornomeHwus.

Tema 22. KopnyckyJisspHble CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. KBaHTOBasi onTHKa.

Oco0eHHOCTH TeIIOBOTO U3MydeHusi. Mojenb abcomoTHO uépHoro Tena. 3akon Kupxroda.
Pacnipenenenue sHepruu B crekTpe adcomoTHO y€pHoro tena. 3akoHsl Credana- bombliMaHa u
Buna. I'mnoresa [Tnanka. OnTudeckas mupomerpus. 3aKoH BHemHero (gorodddexra. YpaBHeHnue
OiHmTeHa s BHemHero ¢otodddexra. OObsicHeHHe 3akOoHOB (oTodddekTa C MOMOIIBIO
KBAHTOBBIX MpejacTaBieHuii o ceere. [Ipumenenne ¢gorodddexra. Onbithl JlebeneBa. [laBnenue
cera. KBaHTtoBOEe o0OBsicCHEHHE MdaBiieHUs cBeTa. KBaHTOBOe OOBSICHEHHME JaBJICHUS CBETa.
KopnyckyJsipHO-BOJIHOBOU Jyallu3M.

Tema 23. ®u3uka aTOMOB, MOJIEKYJI M TBEPOI0 TeJjia.

JIuneiuaTple CHEKTPhl Kak KIIOY K CTPOCHHIO aToMa. 3aKOHOMEPHOCTH B CIEKTpE
aTomapHoro Bojaopoaa. [lnanerapnas monens aroma. Iloctynarsl bopa. Paanychl ctanmoHapHbIX
opOUT. OHepreTMYecKkuil CHekTp aroma Bojpopoaa. Ilpupoga  CHEKTpalbHBIX — JIUHHIA.
MHOro3neKTpOHHBIE aTOMBI. [71aBHOe, OpOMTalbHOE W MAarHUTHOE KBaHTOBble yucna. CrnuH
annekTpoHa. CnuHoBoe KBaHTOBoe uucio. [lpunnun Ilaynu u pacnpenesneHue 31€KTPOHOB IO
CTallMOHAPHBIM COCTOSIHUSAM. CHEKTphl aTOMOB U MoJieKysl. CTpykrypa TBEpaAbIX Ten. Cuiia CBs3u
gactul] B TBEPABIX Tenax. Kpucrammdeckue pemérku. JledekTsl cTpyKTypbl. MexaHHMUecKue
cBoiictBa TBEpABIX Ten. [edopmanus. 3akon ['yka. Pacuér monyns ynpyroctu. Teoperuueckas u
peajibHas MPOYHOCTh TBEPABIX Ted. TEmIOBbIE CBOMCTBA TBEPJBIX TEI: TEIUIOEMKOCTb, TEIJIOBOE
paciHpeHue, TerIonpOBOAHOCTD.

Tema 24. Sinepunas pusuka.

Pa3smepst u coctaB saep. Hyxnonsl. 3apsgoBoe M MaccoBoe uwucia. M30Tormbl.
B3aumoneiictBue HykinoHOB. DHeprus cBs3u. [ledext maccel. AKTUBHOCTB, ITOCTOSIHHAs pacnaja,
nepuoj, monypacnaaa. Anbha-uznyuyeHue, ero Mpupojaa M XapaKTepHCTUKH. BizaumopeicTBue c
BEIIECTBOM. 3allluTa OT JAEWUCTBUA M3iydeHus. bera-uszmyudenue, ero npuposa U XapaKTepUCTHKU.
[IpaBuno cmemenus. B3anmonelicTBre ¢ BemecTBOM. 3auiuTa OT JEWUCTBHS M3IydeHHs. ['amma-
U3ITy4yeHue, ero NprupoJia U XapakTepuCcTUKH. B3anMoelicTBre ¢ BelIeCTBOM. 3alliuTa OT AEUCTBUS
u3inydeHus. HeWTpoHHOe u3ny4yeHue, €ro Mnpupojia U XapaKTepUCTUKH. BzaumonelcTtBue c
BEIIECTBOM. 3allluTa OT JAEWCTBUS H3IydeHMs. VcKyccTBeHHass pajMOaKTUBHOCTh. JleneHue
TSOKENBIX s71ep, KOdPUIIMEHT pa3MHOKeHUs1 HeUTpoHOoB. LlenmHas peakiusi. Kputuueckast macca.
Pacuér BenuuuHbl sHEpruu aenenus spa. M30tonsl, ux UCnoiab3oBaHue. Peakiuu TepMosiiepHOro
CHUHTE3a. DJIIEMEHTAPHbIE YACTUIIBI.



4.3. IlepeyeHb TeM JeKIUil

O0BéM, u
No Tema e dbopma o0yueHus
/1
OYHAs |3a04HA s
Monayab 1. «MexaHuka» 4 1,5
1 Tema 1. Mexanndeckoe JBH)KEHUE MAaTEPUAIbHON TOUKH U TBEPJIOTO 05 05
Telna.
5 Tema 2. JluHamMuKa MOCTYNATENBHOTO JBHKEHUS MAaTEPUATILHON TOUKU U 05 i
' [TBepaoro Teiya. 3aKOH COXpaHEHUsl UMITYJIbCa. ’
3. Tema 3. Cuibl B MEXAHUKE 0,5 0,5
4.  [Tema 4. Pabota u sHeprusi. 3aKOH COXpaHCHHUS SHEPTHH. 0,5 -
5 Tema 5. Jlunamuka BpamaTeaIbHOIO JIBUKEHHUS. 3aKOH COXPaHECHUS 05 i
MOMEHTa UMITYJIbCA.
6. Tema 6. ["apmoHHMUecKue KoeOaHUs 0,5 0,5
7. Tema 7. BoHOBBIE MpoOIIECCHI 0,5 -
8. Tema 8. OCHOBBI AKYCTHUKH 0,5 -
Mopnyas 2. «Mexanuka :KuakocTei u razos. MosekyJ/sipHas ¢pusuka u 6 15
TEPMOAUHAMHUKA» ’
0. Tema 9. ['mapoarHamuka. 3aKOHbI MEXaHUKH KUJKOCTEH U Ta30B. 1 0,5
10. [Tema 10. MonekynspHas pu3uka. 1 0,5
11. |Tema 11. BraxHocTh BO3ayXa. 1 -
12. [Tema 12. SIBneHus nepeHoca. 1 -
13. [Tema 13. TepMonnHaAMHKa PAaBHOBECHBIX COCTOSIHHU. 1 0,5
14. [Tema 14. TepmonuHaMuKka HeoOpaTHUMBIX NPOLIECCOB 1 -
Mopnyab 3. «uekrTpocTaTuka. [10CTOAHHBIN JIEKTPHYECKHI TOK. 6 15
DJIEKTPUYECTBO U MATHETHU3M» '
15. [Tema 15. DnexTpocTaTHka. 1 0,5
16. [Tema 16. [ToCTOSSHHBI TOK. 1 -
17. |Tema 17. Maraetu3zm. MarHuTHOE MOJI€ M €r0 XapaKTEPUCTUKH. 1 0,5
18. [Tema 18. DnexTpomarHuTHas HHAYKIMS. CaMOMHTYKIIHSL. 1 -
19. [Tema 19. DnekTpoMarHuTHbIE KOJeOAHUS U BOJIHBL. 1 0,5
20. [Tema 20. OcHOBBI 3JeKTPOHUKH. [10IyITpOBOTHUKOBBIE TPHUOOPHI. 1 -
Moayab 4. «OnTuka. AToMHasi M siiepHasi GU3uKay 4 1,5
21, Tema 21. OHTI/IIia. BomnHOBEBIE OnITHYECKHE IBIICHNS. 3aKOHBI 1 05
FeOMETPHUYECKOM ONTUKH.
) Tema 22. KopnycKyJIIpHBIE CBOMCTBA JJIEKTPOMATHUTHBIX BOJIH. 1 05
" |[KBaHTOBas ONTHKA. '
23. [Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPJOTO TeJA. 1 0,5
24. [Tema 24. SinepHas ¢pu3uka. 1 -
Hroro 20 6

4.4. TlepeyeHb TeM  MNPAKTHYECKHX  3aHATHIl
IPEIyCMOTPEHBI.

(cemunapoB) He



4.5. llepeyeHb TeM J1a0OPATOPHBIX PadOT.

O06bEMm, 1 hopma

Ne
i Tema maboparopHoii paboThI o0y4eHHS
OYHasl | 3a04Hast
Monayab 1. «MexaHuka» 10 2
1 OcHOBBI TeopHH norperHocTeid. OOpadoTKa pe3ynbTaTOB MPSIMBIX U 5 05
" |HEempsIMBIX U3MEPEHU. ’
5 Onpenenenne yckopeHusi CBOOOIHOr0 MaieHUs ¢ TOMOIIbIO (PU3UYECKOTO 5 05
" |MasTHHKA. '

3.  |Ompenenenne MOMEHTa HHEPIMH Tella ¢ MOMOIIBI0 MasiTHuKa O0epoOeka. 2 -

" OrnpeeneHre MOMEHTa HHEPIMH BPAIIAIOIIErocs Tejla ¢ HTOMOIIbIO 5 05
KPYTHJIbHBIX KOJICOaHUII. '

5 Onpenenenye MIOTHOCTU TEJl HEMPAaBUIbHON (POPMBI THIPOCTATHUECKUM 1 05

"~ [meromom. '

6. |M3yveHue MEeXaHWYECKHX KOJeOaHUI HA MOAEIH NMPYXKHHHOTO MasTHUKA. 1 -
Moayab 2. «MexaHuka »KHIKOCTelH 1 razoB. MoJiekyasipHas (pu3nka 8 2
U TEPMOJAMHAMHUKAY

7 Onpenenenne CKOPOCTH K0d((HUIIMEHTA BHYTPEHHETO TPEHUS KUKOCTH 5 05

' Ha ocHOBe MeToxa CTokca. '

8 Onpeneneane KodhUIMEHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 5 05

' OcTBanbaa. '

9 Omnpenencane ko3 (HUIMEHTA TOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTH 5 i
METOJIOM OTCUETa Kalelb.

10. OmnpeneneHne 3aBUCKIMOCTH BBICOTHI TIOAbEMBI KHIKOCTH B KaIIMJUISIPE OT 1 05
OBEPXHOCTHOT'O HATSKEHMSL.

11 OmnpezneneHne BIAKHOCTH BO3yXa ¢ IOMOIIBI0 TurpomeTpa JlamOpexTa u 1 05
ncuxpomerpa ABrycra. '
Mopayasb 3. «uekTpocTaTuka. IlocTOAHHBIH 3JIeKTPUYeCKHIl TOK. 8 5
JIEKTPUYECTBO H MAarHETH3M.

12. [DnexTpou3MepuTeIbHbIE IPHUOOPHI U MPaBUJIA MX MCIIOJIb30BAHMSL. 2 0,5

13. |M3mepeHue dIIEKTPOABMKYIIIEH CHIIBI HCTOYHUKA MUTAHUS 1 -

14, OmnpeneneHre COMPOTHBIICHHS MPOBOJIHUKA C TIOMOIIBIO MOCTUKOBOM 1 05
CXEMBI.

15, OnpezaeneHre eMKOCTH KOHJIEHCaTOpa METOJIOM BOJIBTMETpa U 1 i
amIepMeTpa.

16. |OnpeneneHre WHAYKTHBHOCTH KATYIIIKH. 1 0,5

17.  |Ompenenenne HanpsHKEHHOCTH MArHUTHOTO ITOJIST 3eMITH. 1 -

18. |HUccnemoBaHue MarHUTHBIX CBOMCTB BEIIECTB. 1 0,5
Moayab 4. «OnTuka. ATOMHas U sijiepHast Gu3nKa» 10 2

19, OnpezneneHne nokaszaress NperToMIeHNUS CTEKISHHON TUIACTHHBI C 5 05
MOMOIIIBI0 MHUKPOCKOTIA.

20. OnpezneneHue nokasaress MpeJoMIIeHNUS U KOHLEHTpaIK caxapa B 4 05

aCTBOPE C MOMOUIBIO pedpaKTOMETpa. ’

21. |OnpenereHne JIMHBI CBETOBOM BOJIHBI C ITOMOIIBIO Kojienm HproToHa. 2 0,5

29, OrnpesesieHne ITTHHBI CBETOBOM BOJHBI C IIOMOIIIBIO AU(GPAKIIMOHHON 2 0.5
PELIETKH.

Hroro 36 8
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4.6. Buabl caMOCTOSITeIbHOM PadoThl CTY/IEHTOB M IepedyeHb Y4eOHO-MeTOAUYeCKOro
olecrieyeHus1 VISl CAMOCTOSITEIbHOI padoThl 00y4arOIINXCH

4.6.1. IloaAroToBKa K ayIUTOPHBLIM 3aHATHAM

[ToaroroBka oOyuaromuxcs K ayJUTOPHBIM 3aHATHSAM COCTOUT M3 MOATOTOBKH K JIEKIHUSAM U
MOJTOTOBKH K J1a00OPaTOPHBIM 3aHATHSAM U IPOBOJUTCS B YaChl CAMOCTOSATEIBHON pabOTHI.

[ToaroToBka K JEKIUM BKJIIOYAET B ceOs MPOpabOTKy M YCBOEGHUE MaTepHaia MpeblIyLIux
JEKIMA, a TaKKe CaMOCTOSATEIIFHOE HW3YYEHHE TEX BOIPOCOB, KOTOPBIE BBIHOCATCS Ha
CaMOCTOSITENIbHOE M3yUyeHHe. DTa paboTa JOKHA BECTUCHh C KOHCIEKTOM JICKIUI U yueOHUKOM, B
pe3yabTaTe KOHCIEKT JIEKUUH JOJDKEH YTOYHAThCS M yIayOssaThecs. BosHukaromye BOMPOCHI
HE00XO0IMMO 3aIIMCHIBATh, YTOOBI 33/1aTh UX JIEKTOpY. Takas peryispHas paboTa IOMOXET CTyACHTY
AaKTUBHO OCBaMBaTh HOBBIM MaTepHas Ha JICKLUAX.

[TonrotoBka K 51a0OpaTOPHBIM 3aHATHUSAM BKJIIOYAaeT B ceOs MOATOTOBKY OTYETa II0
BBINOJIHEHHOHN J1a00paTOpHOM paboTe M MOATOTOBKA K BBIIOJHEHUIO CIEAYIOLIEH J1a0opaTopHOH
pabotel. OTueThl 1O J1a0OPaTOPHBIM padoTaM JOJKHBI O(QOPMIISITHCS B OTAEIBHON TETpaju IO
7a00paTOPHOMY IPAKTUKYMY, IIPU 3TOM I KaX10i paboThl HE0OXOAUMO yKa3aTh €€ Ha3BaHME,
eIk paboThI, ATy POBEICHUS U3MEPEHUIL, 3aIUCaTh Pe3yJIbTaThl U3MEPEHUI B TaOIHIIBI, TPOBECTH
COOTBETCTBYIOILYI0O 00pa0OTKY pe3yJbTaToOB MPSIMBIX U KOCBEHHBIX U3MEPEHH, 3al1caTh OTBETHI.
B xoH1ie kax 10 1a00paTopHOIl pabOThI IPUBOJATCS KOHTPOJIbHBIE BOIPOCHI, HA KOTOPBIE CTYAEHTbI
JIOJDKHBI J1aTh NUMCbMEHHBIE OTBETHI B CBOeH TeTpaau. [l momydeHus 3adera 1o j1abopaTopHOM
paboTe CTyAEHT N0KEH:

— HayuuTbcs paboraTh ¢ mnpubopamMu M 00OpPYAOBAaHUEM, HCIHOJIb3YEMBIM B JIaHHOU
nabopaTopHoi paboTe;

— MPOBECTH MPABUIILHO U3MEPEHUsS U 00pabOTKy pPe3ysIbTaTOB ATUX U3MEPEHUIA;

— 0(hOpMUTH OTUET IO JAaHHOH paboTe B CBOCH TEeTpaau I 1a00paTOPHBIX padoT;

— YSICHUTb TEOPETHYECKUH MaTepuan Mo u3y4yaemoil B pabore Teme B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOITPOCHI.

4.6.2. TlepeueHb TeM KypCOBBIX padoT (IPOEKTOB)
KypcoBblie paboThI (ITPOEKThI) HE TPETYCMOTPEHBI.

4.6.3. Ilepeyennb TeM pedepaToB, pacueTHO-TpaguIecKux pador

Ne n/nt Tema pedepara, pacueTHO-TpapuuecKux padoT U Jp.

1. |Mexanuka. MonekynsapHas GU3MKa U TEPMOAMHAMUKA.

DJIEKTPOCTATUKA U IMIOCTOSIHHBIN TOK. DieKTpoMarHeTusm. Onruka. dusnka aTOMHOTO
s1pa.
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4.6.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOT0 o0ecredeHus IJIst
CAMOCTOSITeIbHOM PadoThl 00y4YaloIIUXCS

O0béMm, 1 hopma
Ne . Y4yeOHO-METOINYECKOE
Tema camocTosiTenbHON pabOTHI o0y4deHus
n/n obecrieueHue
OyHasl |3aoyHas
1. I'pa6osckwuii P.1. Kypc
n3uky. — CII0: Jlaus, 2002..
Mony., 1. Mexanuica %)pO(l)I/IMOBa T.U. Kypc pusuxu. — 20 34
M.: Briciiag mkosna, 2001.
1. |Mexanuuyeckoe IBHKCHHE [1] §4-6; 4 6
MaTepHaIbHON TOYKH U TBEPIOIO [2] §1-4
Telna.
2.  |luHamMuKa MOCTYNaTeIbHOTO [1] §7-15; 4 6
NIBHOKEHUS. [2] §5-10
3.  |Pabora u sHeprus. 3akon coxpanenusi| [1] §16-19; 4 6
DHEPIHH. [2] §11-13
4.  |[luHaMuKa BpamaTeIbHOro [1] §21-23; 4 6
NIBHOKEHUS. [2] §16-19
5.  [l"apmonmueckue kosebanus u BoaHbL | [1] §27-29, 31, [2] §140-141 4 6
6. (Teopus MOrpeIIHOCTEH U3MEPEHUS ®usuka. Metonnueckue 4 4
¢u3nveckux BearuuH. MeToabl yKa3aHusl sl TIOATOTOBKH K
n3MepeHus pu3. BEIUYUH U 71a00paTOPHOMY MPAKTUKYMY.
apaMeTpoB, IpUOOpHI, Mexanuka./ Bonosuk B.H. —
[IPUMEHSIOIINECS B JITAOOPATOPHOM Jlyranck: U3n-so JIHAY, 2018.
[IPAKTHKE, TOCTPOEHUE IPaPUKOB
3aBUCHMOCTH MEXKTY (PU3NUECKIUMHU
BEJIMYMHAMHU.
[TonroroBka k 1aOOPATOPHBIM 3aHS-
THUSIM, HAIIICAHUE OTYETOB M0 KAXKIOH
BBHITIOJTHEHHOH J1abopaTopHOii paboTe.
Mopayasb 2. MexaHuKa KMAKOCTel U 1. I'pabosckuit P.1. Kypc 20 32
ra3oB. MoJiekyJsipHas QU3HKa H ¢uzuku. — CII6: Jlans, 2002.
TePMOJIUHAMHUKA. 2. Tpopumona T.U. Kypc
¢u3uku. — M.: Beicimas mikorna,
2001.
7.  MonekynspHo-kuneTnueckas reopust | [1] §37-38; [2] §42-43 6 8
WcabHBIX Ta30B.
8.  |[SIBnenme mepeHoca. [1] §49-52; [2] §48 6 6
9. |l Hayaymo TepMOIUHAMHUKH. [1]8§71-74; [2]§51-52,54 4 6
M3onporeccsl.
10. |Il HauayIO TEPMOAUHAMUKH. [1]§73-75; [2] §58-59 4 6
TermoBble MallIMHKH.
11. [TloaroToBka K JlabopaTOPHBIM ®uznka. Metoanueckue 4 6
BaHITHIM, HAITUCAHUE OTYETOB MO [yKa3aHUs JUIS TOATOTOBKH K
Ka)KI0W BBIMIOJIHEHHOM J1abopaTOpHO|TabopaTOPHOMY MPAKTUKYMY.
pabore. MonekysipHas GU3HKa U
TepmoanHamuka. /Bomosuk B.H.
— Jlyranck: M3n-so JIHAY, 2018.
MopnyJb 3. Ji1eKTpocTaTHKA. 1. I'pabosckuii P.1. Kypc
[TocToSIHHBII 3J1eKTPUYECKH I TOK. ¢usuku. — CI16: Jlans, 2002. 20 32
JJIeKTPUYECTBO M MATHETHU3M. 2. Tpopumona T.U. Kypc
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¢usuku. — M.: Beicmias mkona,
2001.
12. [DnextpocTaTHKa. [1, YacTs 2] §2-10; 6
[2] §78-84
13. [TlocTosHHBII TOK. [1, Yacts 2] §11,13, 17-23; 6
[2] §96-101
14. Maraeru3M. MarauTHoe IoJie. [1, YacTs 2] §24-26; 6
[2] §109-112
15. [DnexkTpomarHuTHas UHAYKIHUS. [1, Yacts 2] §33-34; 6
[2] §122-127
16. [DnmekTpoMarHUTHBIC KOJICOaHUSI. [1, Yacts 2] §38, 40; [2] §146, 4
[ lepeMeHHBII TOK. 149-152
17. [[loaroroBka K 1a00paTOpHBIM ®usuka. Meroauueckue 4
3aHATHUSAM, HAITMCAHHE OTYETOB 10 YKa3aHUsl sl TIOATOTOBKH K
Ka)KJ0W BBIIOJIHEHHOM J1a00paTOPHON|1TabopaTOPHOMY IPAKTUKYMY.
paborTe. DJIEKTPUUYECTBO U MAarHeTU3M. /
Bonosuk B.H., JInxomanos A.A.
— Jlyranck: U3n-po JIHAY, 2018.
1. I'paborckuii P.1. Kypc
Monayab 4. OnTuka. ATOMHAsI U sijiepHast g{?ﬁgg’l/mg;%j}f}g}’;goz' 26 32
¢usnka.
¢u3uku. — M.: Beicmias mkodna,
2001.
18. ['eomerpuueckas ONTHKA. [1, YacTs 2] §45-47,; 6
[2] §165-168
19. |BoaHoBas onTHKA. [1, YacTs 2] §51, 53-54; 6
[2]§172, 176, 180
20. |KBaHTOBBIC CBOWCTBA CBETA. [1, Yacts 2] §61-62; 6
[2] §197-201
21. |Dwusuka aTOMOB M MOJICKYII. 6
[1, Yacts 2] §63; [2] §208-210
22. |SlmepHbIe peakuu [1, YacTs 2] §70-73; 4
[2] §257,266,268
23. [[loaroToBka K JJaAOOpaTOPHBIM dwusuka. Metoauueckue 4
3aHATUSAM, HAIIUCAHUE OTYETOB I10 YKa3aHUsI sl TIOATOTOBKH K
Ka)KJ0W BBIMIOJIHEHHOM J1a00opaTOPHONITabopaTOPHOMY MPAKTHKYMY .
pabote Onruka. / IBannukoB B.B.,
JluxomanoB A.A. — JlyraHck:
M3n-so JIHAY, 2018.
Bcero 88 130
4.6.5. Jlpyrue BHIbI CAMOCTOSITEILHON padoThl cTyaAeHTOB He mpenycMoTpeHsl.
4.7. IlepeyeHb TeM U BU0B 3aHATHI, IPOBOJIUMBbIX B HHTEPAKTHBHOM (popme
Dopma 3aHATUA Tewma 3ansaTHA WnTepaktuBHb MeToq | OOBeEM, U
No i/t
1. Jlexus DJIEKTPOCTATHKA. M HTepakTUBHAS JICKIIUS 2
2. Jlexmsa Pabora u 3HEeprus. 3aKoH HTepakTUBHAS JIEKIUS 2

COXPaHEHHUS SHEPTUH.
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5. DoH/] OLIEHOYHBIX CPEIACTB A5 NPOBEICHUs IPOMEKYTOUYHON aTTeCTALNHU

[TonHoe omucanue (oHOA OIEHOYHBIX CPEACTB TEKYIIEH M MPOMEXYTOYHOH aTTecTauuu
o0yyaroIuxcs ¢ MepeyHeM KOMIIETEHIMM, OlMCaHHeM II0Ka3zaTesledl U KPUTEPUEB OLIEHUBAHMS
KOMIIETCHIIMM, IIKaJ OLIEHUBAHMS, TUIIOBBIE KOHTPOJIbHBIE 3aJaHUs U METOJUYECKHE MaTepHUaJIbl
IpeCTaBiIeHbl B (POH]IE OLICHOYHBIX CPE/ICTB 10 JaHHON AUCIUIIIIMHE B COOTBETCTBYIOLIEM pa3Jiene
YMK.

6. Y4yeOHo-MeToaAnYecKoe o0ecneyeHne JUCIHUAINHBI
6.1. Pexkomenayemas JuTepaTrypa

6.1.1. OcHOBHA JUTEPATYPA

ABTOp, Ha3BaHME, MECTO U3JIaHUSs, U3/1-BO, IO/ U3/laHus, KonndecTBo | Koi-Bo 3k3. B
CTpaHHMII ()8

1. Xaspynsik, Bacunmii ["aBpunoBuua. Kypce ¢usuku [Tekcr]:

1. |Yuebnoe nocobue / Bacunuii ['aBpunoBuu XaBpyHsk. - MockBa:

Ne /1

DNEeKTPOHHBIN

00O "Hayuno-uznarensckuii ientp MHOPA-M", 2014. - 400 c. peeype
2. Kann, K b. Kypc obmeit pusuku [Tekct]: Yuebnoe mocobue / D IeKTDOHHBI
2. |K b Kann. - MockBa: OO0 "KYPC"; Mocksa: OOO "Hayuho- pegypc

n3narensckuil neHTp MHOPA-M", 2014. - 360 ¢
6.1.2. lonoJiHUTE/IbHASA JIUTEPATYpPa

Ne n/nn ABTOp, Ha3BaHUE, MECTO M3AAHUS, U3/1-BO, 'O/l U3JIaHMsI, KOJIMYECTBO CTPAHUI]

1. I'pabosckwmii, P.1. Kypc ¢puzuku: yued. mocodue. / P.1. I'paboBckwmii — 8-¢ usz.
ctep. - Cn6.: MU3narensctBo "Jlanp", 2005. - 608 c.

2.1 AxynusH, A. H. MccnenoBanue siBleHUs 3J€KTPOMAarHUTHOW MHTYKIUH
y4eOHO-METOIMUECKOe MTOcoOUe ISl TPOBEICHUS TA0OPATOPHO-TIPAKTUUECKUX PadoT 1Mo
¢u3uke Ha 6a3e UHTEPAKTUBHOTO J1abopaTopHOro mpakrukyma "OTkpeitas ¢pusuka 1.1"/
A. H. Akynuss ; benl'CXA um. B.A. IN'opuna. - Maiickuii : U3n-Bo benl'CXA um. B 4.
["opuna, 2014. - 31 c.

6.1.3. [lepuoanueckue U31aHUA

He nmpenycMoTpeHsI.

6.1.4. MeToanueckne yKa3aHusi it 00y4arUIMXCH M0 OCBOCHHI0 THCHHUILINHBI
Ne i/m ABTOp, Ha3BaHKE, MECTO M3JIaHUs, U3/1-BO, TOJl U3/IaHHUs, KOJUYECTBO CTPAHHUIL
BosioBuk B.H. ®usuka. Mexanuka. Metonnueckue ykasaHus s IOATOTOBKH K
1. |maGoparopromy mpaktukymy / B.H. Bonosuk. Jlyranck: TOY JIHP JIHAY, 2018. — 102
C.
Bonosuk B.H. ®uzuka. MonekynsipHas ¢puzuka u TepMoguHamMuKka. Meronnyeckue
2. |yKasaHus Ui MIOATOTOBKHU K JaboparopHoMy nipakTukymy / B.H. BomoBuk. JIyranck:
['OY JIHP JIHAY, 2018.
Bosiouk B.H., JIuxomanoB A.A. ®u3znka. DJIEKTPUIECTBO U MATHETU3M. MeTOIMYECKHE
3. |yKaszaHus JUIs MOATOTOBKH K JJabopaTopHoMy npaktukymy / B.H. BosoBuk, A.A.
JIuxomanos. Jlyranck: 'OY JIHP JIHAY, 2018.
HBanaukoB B.B., Jluxomano A.A. ®uzuka. Ontuka. MeToanyeckne ykazaHus st
4. |[mOArOTOBKH K JabopaTopHOMY mpakTukymy / B.B. ViBanHukoB, A.A. JInxoMaHOB.
Jlyranck: 'OY JIHP JIHAY, 2018.
Cronsipenko B.®., Usannukos B.B., BonoBuk B.H. ®u3uka. Yacts | . MeToauueckue
YKa3aHUs ISl CAMOCTOSTEIbHON M MHJIMBUYalIbHOU pabOThI C 3aAaHUSIMU JISI
KOHTPOJBHBIX paboT. / B.®. Cronapenko, B.B. UBannukos, B.H. Bonosuk. Jlyranck:
JIHAY, 2007.
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6.2. IlepedyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTepHeT» (1as1€e
- cetb «HTEpHET)), HEOOXOAUMBIX /1JIs1 OCBOCHMS IV CIIUTLTTHHBI

Ne /1 Hazsanue

MHTEPHET-PECypca, aJipec U PEKUM J0CTyIa

1.

Bukurenus — cBoOoHas SHITMKIIONEAus. [ DnekTpoHHbli pecypc]. URL:
https://ru.wikipedia.org/wiki

2.

HTepHeT-01baroTeka 00pa3oBaTelibHbIX H3IaHHI, B KOTOPOil COOPAHBI 3JIEKTPOHHBIC
yueOHUKH, CIipaBOYHbIC M yueOHbIe mocodus — http://e.lanbook.com

3.

YuauBepcuterckas oubnmoreka online — http://www.biblioclub.ru

6.3. CpeacrBa odecnieyeHUs1 OCBOEHHSI AU CHUTLIHHBI

6.3.1. KomnbrorepHbie 00y4yaue 1 KOHTPOJMPYOLHe IPOrPaMMBbl

Bun yuebnoro | HameHoBaHue mporpaMMHOTO
3aHATHUS obecrieueHus MOJIEIIUpY-

cI)yHKI_II/ISI MporpaMmMHOIo obecneyeHus

KOHTPOJIb FOILAs o6yqafomaﬂ

Jlexnun

Moodle

Adobe Reader, Open Office,

- - +

JIaboparopusie |Adobe Reader, Open Office, + + +

MOJYJIbHBIH,
HUTOTOBBIN
KOHTPOJIb

Texymwuii, Adobe Reader, Moodle + + -

6.3.2. Ayauo- u Bugeonocodust He npeaycmMoTpeHsl.

6.3.3. KomnboTepHblie npe3eHTannu y4edHbIX KypcoB He mpeaycMoTpeHsl.

7. Onucanue MaTepuaJIbLHO

-TeXHU4eCcKoil 0a3bl, He0OX0AMMOI 1JIsl OCYLeCTBJICHUSA

06pﬂ3OBaTe.TIbHOF0 nmpouecca 1mo 1TMCumIJInge

Ne
/o

HaumenoBanue o6opyaoBan-
HBIX y4eOHBIX KAaOUHETOB,
00BEKTOB JIJIS TPOBEACHUS

3aHATHI

[lepeuenb 0OCHOBHOTO 000PY10BaHUs, TPUOOPOB U
MaTEepUaJIoB

[-313 —  aymuropwus uis
MPOBE/ICHUS  J1abOPAaTOPHBIX,
CEMHHApPCKHUX u
[TPAKTUYECKUX 3aHATHH,
pYHIOBBIX u
VHIMBUIYaJIbHbBIX
KOHCYJIbTAllMi,  TEKYILEro
KOHTPOJISL, TPOMEXKYTOUHOU
aTTecTaluy,
CaMOCTOSATEIILHON PabOThI

[Ikad c 3akp. 18. — 3 mrT., croxn aya. — 20 mr., mkad aabd. — 2
mT., cTya ydyeH. — 30 mT., cron ABYXTymO. — 1 mrT., crom
omHOTYMO. — 1 mmiT., mkad 118 ogexka— 1 mT., JOCKa JI/TeX.
noka3. —l1 1mT., jaboparopHble HPUOOPHI U 00OPYHOBaHUE
(a/TpaHc-popmarop, ammepmerp I-86, BombT™MeTp I-87,
BOJIETMETP, ranbBaHoMeTp ['CA, 311. muT, obopynoBanue 87J1-
01, Karymika WHIYKIIMOHHAS, Mara3wH COIPOTHBIICHUS,
MallliHa 3JeKTp., barapes KOHAEHcaT. U JIp.);
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CEMHHApPCKHUX
[MPAKTUYECKUX
FPYIIOBBIX
VHIMBUTY ATBHBIX

aTTCCTallliu,

2. [-315 - aynuropwus ais
[POBE/ICHUST  J1aOOPATOPHBIX,

u
3aHATHH,
u

KOHCYJIbTallMi,  TEKYLIEro
KOHTpOJISI, IPOMEXYTOYHOH

CaMOCTOSITENIbHON PabOTHI

[Ixa¢ c 3akp. aB. — 2 wT., padouuii cron «/I»-16, ct. as Bec.
JID-550 — 1 1., nuc. ct.JID-540 — 1 mir., apmaTypHbIi cT. — 7
mT., ceid —1 mrT., JocKa J/TeX MoK. — | MWIT., CTOJ OHOTYMO. —
2 mT., cToa aya. — 1 mr., cryn yuyennd. — 30 mrT., cremiax — 1
IT., CTyJ J1ab. — | mWT., CTyN N/MATKUA — 2 WT., Tab0paTOpHbIE
puOopsl U obopyaoBaHue (060p «DaekTpo», BoabT™MeTp D-
505, reneparop 3BYKOBOW, WCTOYHHUK IIMTaHWUS YHHBEPC.,
MUKpOUHTEp. «JIuHHUKa», MHKpo(OTOMETp. HEperucrp.,
ocserurens OU-18, ocuimnorpad anexp., mpudop puzn3mMepH.,
MasiTHUK YHHUBEpPC., BOJILTMETP, OapoMeTp aHepOHu[I., BECHI
Texuuueckue, reneparop I'YK (c), wucrounmk WIIIII-2,
ITFOKCOMETP (C), MHUKPOCKOIl M Jp.); Y4eOHO-METOIUYECKUE
MaTepHaJIbl

3. [[-317 - ayauro

pus IS

[pOBEJEHUSI J1a0OPATOPHBIX,

Cron ayn. — 10 wr., cron — 9 wr., mkad misg npud. — 3 wr.,
cTyn ydernmd. — 31 mT., gocka pg/texmok. — 1 T,

CEMUHAPCKUX njobopyaoBanue Ajig Ja00paTOpHBIX pabOT MO MOJEKYISIPHOIL
[IPaKTUYECKUX 3aHATHIL,((pHU3UKE 1 TEPMOAMHAMUKY (371, IIUT, MPOOUPKHU, TEXHUIECKUE
PYIIIOBBIX H[BECHI, TUTIETKHU, TPYIIIA)

VHTMBUTY AJIbHBIX

8. MexxaucunjJInHapHble CBA3H

IIpoTokou

corjiaCoBaHus pa6oqel71 IporpaMmsl € ApyrumMu JUCHUIIIMHAMNA

[Ipemnoxxenus 06 uz-

HanmenoBanue . o
. | Kadenpa, c koTopoii | MeHeHHsIX B paboueit
JTUCIUIUTAHBL, C KOTOPOU o
MIPOBOMIIOCH mporpamme. [Toanucek 3aB. kadenpoii
MIPOBOAUIIOCH
COIIaCOBAHUE 3akiroueHne 00 uTorax
COIIaCOBAHUE
COTJIaCOBAHMUS
MareMmaTtuka H(bopMallMOHHBIX  [COTTIACOBAHO

bu3uKu

TEXHOJIOTHH,
MaTeMaTUKH 1

16



Jluct n3MeHeHui pabodei mporpaMMbl

[Tpunoxenue 1

Howmep
M3MEHEHUS

Homep
[IPOTOKOJIA
3aceaHus
Kkadeaphl U gaTta

CrpaHnuiibl ¢
W3MEHEHUSIMU

[lepeyeHb OTKOpPPEK-
TUPOBAHHBIX ITyHKTOB

[Toanuce 3aBe-
ITYOIIETO
kadenpoit
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[Tpunoxenue 1

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JlomKkHOCTHOE JIMIO, TIPO-
BojuBuiee nposepky ©.1N.0.,
JI0JKHOCTb,

Jara

[ToTpebHOCTH B
KOPPEKTUPOBKE

[Iepedyenp nyHKTOB, CTp.,
pa3zenoB, TpeOYIOMHUX
U3MEHEHUN
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MUHHUCTEPCTBO CEJIbCKOI'O XO35I1ICTBA POCCUICKOI ®EJEPALIUU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIBHOE
YUYPEXXIEHME BBICILIEI'O OBPA3OBAHUS « IYTAHCKUH
TOCYJIAPCTBEHHbIN
ATPAPHBIN VHUBEPCUTET UMEHHU K.E. BOPOLLINJIOBA»

POHJ OHEHOYHBIX CPEJACTB
10 JUCUUILIMHE (MOAY0) «Pu3uka»

Hanpasnenune noarorosku: 35.03.01 Jlecnoe neno

HanpasiieHHOCTh (po¢uiib) JlecHoe U 1econapKkoBOe X035HCTBO

YpoBeHb nmpodeccHoHaIbHOTO 00pa3oBaHusl: OakagaBpuaT

TIonx Havama nmoarorosku: 2023



MNEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXXEHUA KOMIETEHIIA,

C YKASAHUEMDTAIIOB X ®OPMHUPOBAHUSA B IPOILECCE OCBOEHUSA OBPA3OBATEJIBHOM ITPOT'PAMMBI

DopmyTupoBKa Wnpnkatopsl noctwkeHus | Otamn (ypOBEHB) [Inanupyemsie HaumenoBanue aHIE OI[CHOYHOTO
Kox koHTpOo-|  KOHTpOIHMpYyeMOn KOMIIETCHIINU OCBOCHUS pe3ynbTaThl 00ydeHus | moayineil u (uau) | HaumeHOB cjpencTBa
JTUpYyeMOn KOMIIETCHLIUU KOMIIETCHLIUU paszesoB Texymmii | Ilpomexyrounas
KoMIIe- JUCLIUAIUINHBI KOHTPOJIb aTTecTauus
TEHIIUU
OIIK-1 |CmocobeH pemaTth OIIK-1.1. [lepBeiii 3Tam  [3HATH: OCHOBHEIE TecTsl OK3aMeH
TUIIOBBIE 3a7a4l JleMOHCTpUpPYET 3HAHHE (TIOpOroBbIii ornpeneneHust GU3NKY, 3aKpPBITOrO
MpodeccnoHaNbHOM OCHOBHBIX 3aKOHOB YPOBEHB) (u3nUecKue 3aKOHbBI 1 TUTA
NesITeIbHOCTH Ha OCHOBE MaTeMaTHUECKUX U SIBIICHUSI Monyb 1.
3HAHUA OCHOBHBIX €CTECTBEHHBIX HAYK, BTopoii sTan «MexaHUKa TecTnl JK3aMeH
3aKOHOB HEOOXOMMMBIX 71 pelIeHus (IPOABUHYTHIH  [YMeTh: Monyb 2. OTKPBITOrO
MaTeMaTHYECKHX H TUTIOBBIX 33/1a4 YPOBEHB) WHTEPIPETUPOBATD «MonexysipHast TUTIA
ECTECTBEHHBIX HAyK ¢ |[IpodeccrHoHanbHOI (u3nyuecKue 3aKOHbI U (PU3KKa U (BOIpOCHI [UIs1
[PUMEHEHUEM NesITeNbHOCTH SIBJICHUS, IPUMEHATh  (TEPMOJIMHAMHKA.  [0IIpOCa)
WHPOPMAITUOHHO- WX JJISL peIIeHUS MexaHnKa
KOMMYHHKAIIHOHHBIX MPaKTUYECKUX 337a4  PKUJIKOCTEH M Ta30B»
TEXHOJIOT U TpeTuii aTan Baaners: HaBbikamu  Monyib 3. PacuetHas  [Jk3aMeH
(BBICOKUIT [MPUMEHEHUS OJIeKTpocTaTuKa.  [pabora
YPOBEHB ) (hu3nIECKUX [TocTostHHBIN
3aKOHOMEPHOCTEH B [DJIEKTPHUYECKHUH TOK.
MPaKTUIECKON DIEKTPUYECTBO U
e TeIbHOCTH MarHeTH3M»
Monyis 4.

«Ormruka. AToMHasA

U siepHas pU3uKay




1. OMUCAHUE TTOKA3ATEJENA U KPUTEPUEB OIIEHUBAHUS KOMIIETEHIIAA
HA PA3JIMYHbBIX OJOTAINAX HUX @®OPMHUPOBAHUSA, OIIMNCAHHUE MHKAJI

OLHEHUBAHUA
Ne i/ Kparkas xapakTepucTuka Kpurepun oneHnBanus [1lkana olleHUBaHHS
Il Hauwmeno oleHOYHOro cpencrea |[IpencraBieHue
BaHHE OLIEHOYHOT' O
OIICHOYHO T'0 CpeacTBa B
cpencTBa donme
1. TecT CucrteMa TecToBbIe B Tecre BemonHEHO 90-100%|Onenka
CTaHTAPTU3UPOBAHHBIX  [3a7aHUS 3amaHui «Omauynoy (5)
3a1aHHH, IT03BOJIAIOIAS B Tecte BeimonHeHo 0oiiee 7589%|Onenka
M3MEPUTh YPOBEHD 3aManHuit «Xopowo» (4)
3HAHUU. B tecte BoimonHeHO 60-74%|OueHka
3amaHui «Yooenemsopum
ervbnoy (3)
B Tecte BpmMomHEHO MeHee 60%|Onenka
3amaHui «Heyoosenemsopu
menvroy (2)
N OueHka
Bonbiiass yacTh onpeAenceHUd He
npeicTaBieHa, 0o HpeL[CTaBﬂeHa«Hey dogremeopu
menvro» (2)
C rpyOBIMH OIIHOKAMHU.
2. |Ompoc dopma paboTHL, KOTOpas |Bompock K [IpoeMOHCTPUPOBAHEI Ouenka
MTO3BOJISICT OLICHUTH oTIpoCy MpeIoIaracMele oTBeTHL;  [«Omuuunoy (5)
KpYyTro30p, yMEHHE MIPaBUIHHO HCTIOJh30BaH
TOTHYECKH MMOCTPOUTH QITOpUTM  OOOCHOBaHHWK  BO
OTBET, YMEHHUE BpeMs ~ pacCyKAEHHUHl;  ecTh
[IPOAEMOHCTPUPOBATH JIOTHKa pacCy>KIEeHUil.
MOHOJIOTHYECKYIO pedb U [IpomeMoHCTPHPOBaHBI Ornenka
MHBIC Mpe/IoIaraeMele OTBETHL; ecTb [« Xopouwioy (4)
KOMMYHUKATHBHBIE JMOTMKa  pacCyXIeHHWiH,  HO
HABBIKH. Y CTHBIH OIIPOC HETOYHO HCTIOJBb30BaH
00TamaeT OONMBITIMHA QITOPUTM  OOOCHOBaHHWA  BO
BO3MOKHOCTSIMH BpeMsl pacCyXKIACHHH HW HE BCe
BOCIIUTaTEIILHOTO OTBETHI OJIHBIE.
BO3/ICHCTBUSI, CO3/aBAs [IponeMoHCTpUPOBaHBI OueHka
ycroBust uist Mpe/IoIaraeMele OTBETHI, HO «Yooenemsopum
He(POPMATBLHOTO OOLIEHUS. HENPaBUILHO WCTONIb30BaH  |evHoy (3)
QITOPUTM  OOOCHOBaHHWA  BO
BpeMst paccyXIeHHIA;
OTCYTCTBYET JIOTHKA
paccyXIeHH; OTBETHI HE
[TOJTHBIE.
OTBETHI HE TIPEICTABJICHBI. OueHka
«Heyoosenemsopu
menvroy (2)
3.  |PacuerHa s [CpeacTBO IPOBEPKU [lepeuens [IponeMoHCTPUPOBAHO Onenka
pa6orta BIIaJICHUS HABBIKAMU 3aaHHH, [TOHMMaHKUE METOAUKH pereHuss  [«KOmauuno» (5)
(penieHue |[IPUMEHEHUS MOJYYEHHBIX BXOASAIIMX B [3aJa4yd M e [pPUMEHEHHE.
3a1ay4) 3HAHUH 10 3apaHee [pacueTHo- Pemenne KaueCTBEHHO
OmpesieIeHHON MeToIuKe [rpadidecKy 10 [0hopMIIEHO (akKypaTHOCTB,
TS pEeIIeHs 3a/1ad. padoty JTIOTUYIHOCTD ). Hcnons3oBan
TpagUIIHOHHBIN U
HETPAJAWIUOHHBIA  TOAXON K
peIIeHNIO  3ajavyd.  3ajada

CIICHA MpaBUJIbHO.

HpOI[CMOHCTpIdeBaHO ITIOHUMAaHHC
MCTOAUKH peuieHue u €C
MPUMCHCHUC. Pemrenue 3agadyun

[paBUIILHO 0OPMIICHO.

Ouenka
«Xopowo» (4)




No i/

Kparkas xapakTepucTuka

Kpurepuu onennBanus

[1Ixama orieHUBaHUS

[IPOBOIUTCSA IO
OKOHYaHWH M3YUCHUS
IACIUIIINHEL.

TIoxa3aHO 3HaHUE TEOPUU
BOIIPOCA, IOHATUIHO-
TEPMHHOJIOTMYECKOT0 arnapara
JACHUIIINHBI; YMCHUC
AHAJTM3UPOBATh IPoOIEMY,
COZIepIKATENIbHO U CTHIMCTUYECKU
pPaMOTHO U3JIaraTh CyTh BOIIPOCA;
riryOOKO HOHMMATh MaTepHal;
BIIaJICHUE AaHATUTHYECKUM
CII0COOOM H3JIOKEHUSI BOIIPOCa,
Hay4HBIX W/I€il; HABBIKAMHU
ApryMEHTAIlMU U aHaau3a (pakTos,
COOBITHH, SBJICHUIL, IPOIIECCOB.
BricTaBisieTcst o0yJaromemycs,
TIOJIHO,
rpaMOTHO
BOIIPOCHI
BOIIPOCHI

moApoOHO
OTBETUBIIIEMY
ouiera
PK3aMeHaTopa.

u
Ha
u

n | Hawmmeno oueHo4Horo cpeacrea  |[IpeacraBieHue
BaHUE OLIEHOYHOT' O
OIICHOYHO I'0 CpeacTBa B
cpeacTBa doHe
3ajaya pelieHa  IMPaBUIIBHO.
EcTb oTneNnbHBIE 3aMeYaHusl.
[IponeMoHCTPUPOBAHO Ornenka
[MOHMMaHHE METOIMKH pelleHus u |« Yoosremeopum
YAaCTHUYHOE €€ MPUMEHEHUE. envHo» (3)
3ajaya perieHa YaCTHYHO.
3agaua He pelleHa. Ornenka
«Heyooenemsopu
menvHo» (2)
4 3auer 3aueT BHICTABISIETCS B TecToBble B Ttecre BbmmosHeHo 60-100%|«3auTeHo»

[pe3ynbTaTe MOABEACHUA [3aJaHWA K [3aJaHdH

HUTOTOB TEKYIIETO 3adeTy

KOHTPOJIA. 3a4€eT B popme B tecte BhmonmneHo MmeHee 60%j«He 3aureHO»

HUTOTOBOTO KOHTPOJISA 3aMaHuH

MIPOBOUTCS IJISt

00yJaroMuXCst, KOTOPEIC

HE CIIPaBUJINChH C YaCThIO

3a7aHUI TEKYyIIEero

KOHTPOJISL.

5 Jx3amedn  |KoHTpoabHOE Bormpocs! k Ouenka
MEpOIPUATHE, KOTOPOE  PK3aMeHY «Omauunoy (5)

Iloka3zaHo  3HaHWE  OCHOBHBIX
TEOPETUUECKUX MOJIOKECHUH
BOIIpOCA; yMeHHue
AHATM3UPOBATh SIBJICHHS,
(akTel, JEUCTBUS B  paMKax|
BOIIPOCA;  COAEpXKATEeIbHO U
CTHIINCTHYECKHA TPaMOTHO
M37arath CyTh BONpPOCA, HO UMEET
MECTO HEJOCTATOYHAs IIOJHOTA]

OTBETOB 10
H3JIaraeMomMy BOIIPOCY.
[TpoieMOHCTPUPOBAHO BIIAJICHHE

aHAJTUTHYCCKUM
CIIOCOOOM H3JIOKEHHSI BOIpPOCa U
HaBLIKAMU apryMeHTallu.
BricTaBisieTcst

OueHka
«Xopouwioy» (4)
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No i/

Kparkas xapakTepucTuka

Kpurepun onennBanus

[1Ixama orieHUBaHUS

n | Hammeno | oueHouHoro cpenctea ([IpeacraBieHune
BaHHUC OLICHOYHOT'O
OLICHOYHO T'0 cpencrTsa B
CpeacTBa ¢onze
oOyuaromemycs, MTOJTHOCTHIO

OTBETHBLIEMY Ha BOIPOCHI OMiIeTa
W BOIPOCHl HK3aMEHaTopa, HO
NOIyCTHBIIEMY  IIpU  OTBETaX
HE3HAYUTEIILHBIC OLIHOKH,
YKa3bIBAIOLINE Ha HaJM4ue
HECHCTEMHOCTH H TIPOOEIoB B
3HAHMSX.

[Toka3aHO 3HaHWE TEOPHU BOIPOCA
(hparMeHTapHO (memomHOTA
M3J10KEHUS nHdpopMaIuy;
OlepUpOBaHKE  TOHATUSAMH  Hal
OBITOBOM YpOBHE); YMEHHUE
BBIJICTUTH IJaBHOE,
copmynrpoBaTh BBIBOJIBI,

[O0Ka3aTb CBA3b B IOCTPOCHHUU
OTBCTA HC TPOACMOHCTPHUPOBAHO.

Brnanenue AHATTUTUYECKUM
CIIOCOOOM H3II0KEHUsI BOIIPOCa H
BIa/ICHUE HaBBIKAMU
ApryMEHTALUH HE
POJIEMOHCTPHPOBAHO.

OO0yuaronmics JIOTTY CTHIT

CYIIECTBEHHbIE  OIIMOKH  IpH
OTBCTaX Ha BOIIPOCHI OUIIETOB U
BOIIPOCHI 9K3aMEHATOpa.

Onenka
«Yooenemsopum
envHo» (3)

3HaHWE TMOHSATUIHOTO ammapara,
TEOpPHH BOIIpOCa, HE
MPOIEMOHCTPUPOBAHO; yMeHHe
AHAJIU3UPOBATh y4eOHBIH
MaTepHa HE
[MPOJAEMOHCTPUPOBAHO; BIIAJICHUE
AHATTUTHYCCKUM
CIIOCOOOM H3IJIOKEHHSI BOIpOCa H
BIIAJICHUC HABBIKAMU
ApryMeHTaIluN HE
[IPOAEMOHCTPHUPOBAHO.

OOyuaromuiics He OTBETHJI Ha
ONIMH WM JIBa BOMpoca Owiera u
TOTTOJTHUTEIIHHBIC BOTIPOCHI

Ornenka
«Heyoosenemeopu
menvro» (2)

DK3aMEHaTOopa.
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2. TUIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIU UHBIE MATEPHAJIbI,
HEOBXOJMMBIE /151 OEHKHW 3HAHWIA, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIBHOCTH, XAPAKTEPU3YIOIUX STAIIBI ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OuneHoYHBIE cpeICTBa AJS NPOBE/IeHUs] TEKYIIero KOHTPOJIs
Texymuii KOHTPOJIb OCYHIECTBIIACTCS IPENOAABATENEM IHUCLUUIUIMHBI IIPU IIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33JJaHU, YCTHOT'O OIPOCA U pacue€THON pabOTHI.

OIIK-1 CriocoGeH peniaTh TUMOBBIE 33[a4d MPOPECCHOHATBHON JIEATEIBHOCTH HAa OCHOBE 3HAHMIA
OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

OIIK-1.1. /lemOHCTpHpYeT 3HAHHE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHMX M €CTECTBEHHBIX HayK,
HEOOXOIUMBIX JIJISl PEIICHUS TUITOBBIX 337129 MPO(HEeCCUOHATILHOM NI TEIIBHOCTH

IlepBblii 3Tanm (MOPOroBO YpoOBeHb) — IMOKa3biBaeT CHOPMHPOBAHHOCTH IMOKA3aTeNs
KOMIIETEHIIUU «3HATh»: OCHOBHBIE onpeenenns Pu3uku, Gusnvyeckne 3aKOHbI U SIBJICHUSA

TecToBbIC 321aHUA 32AKPBITOr0 THIIA
1. Vkaxwure onpeneneHue Macchl Tena
A) KOJMYECTBO BELIECTBA B TElC
b) mepa uneptHOCTH B TEne
B) orHouICHKE Beca Tena K yCKOPEHUIO CBOOOIHOTO MaICHUS
I') Mepa noTeHLMaIbHON YHEPTUH Tea
J1) Mepa B3aUMHOI'0 MPUTSKEHUS Tena
2. Kakoii n3 Ha3BaHHBIX 3aKOHOB MCIIOJIB3YETCS IIPU pacdeTe MOI3eMHOMN CHITBI KpbLIa
camonéra?
A) 3akoH Apxumena
b) 3axon bepnynnu
B) 3axon Ilackans
I') 3akoH uHEpLHMHN
J1) 3aK0H BCEMUPHOTO TATOTEHUS
3. Yro Ha3pIBaeTCs TEMIEpaTypon?
A) cTeneHp HarpeTocTu Tena
b) mepa cpenHeil KHHETHUECKOM SHEPrUH MOJIEKYJ
8) Mepa unciia CTOIKHOBEHHI MOJICKYJT
I') Mmepa BHyTpeHHEN 3HEPTUH BELIECTBA
J1) xapakTepuCTHKa arperaTHOro COCTOSIHUS BELIeCTBa
4. Ta3 HarpeBaroT B T€PMETUYECKU 3aKpBITOM cocyie. Kakoil u3 ykazaHHBIX IPOIIECCOB UMEET
MeCTO?
A) nzobapuueckuit
b) nzorepmuueckuit
B) uzoxopHsrit
I') agnabaTuaeckuit
J1) nonutponnyeckuit
5. Yo sBisieTCs IPUYUHON B3aMMOICUCTBHS MOJICKYJ?
A) CUJIBI BIEKTPUYECKOTO B3aUMOICUCTBUS
b) cuibl rpaBUTAlMOHHOTO MPUTSKEHUS
B) BHyTpUsIEpHBIE CHIIBI
I') 3akoH uHEpIIIHN
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J1) Mepa uucia CTOMKHOBEHUH MOJIEKYIT
Kiroun

=

OB |IWIN |-
> @[> [T |5
2!

—

Bropoii 3Tan (MpoABUHYTHI YPOBEHb) — NOKA3bIBAET C(POPMUPOBAHHOCTD MOKA3ATES
KOMIIETEHIIHU «yMeTb»: HHTEPIPEeTUPOBATH (Pr3nYecKHe 3aKOHbI U AIBJICHUSI, IPUMEHATh UX
JJIsl pellieHUs PAKTUYeCKUX 3a1a4

3ajanusi 3aKpHITOro THUINA (BOMPOCHI JJIfA ONIPOCA):

1. Yto moHMMAIOT MO/ MOHATHEM «MaTepUATbHAS TOUKA»?
2. Urto Ha3bIBAIOT BTOPOM KOCMHUYECKON CKOpOCcThio? Uemy oHa paBHA?
3. Cdopmynupyiite 3akoH ['yka.
4. Yto mpencrasiseT coboit pacnpenenenue boapimana?
5. Uro Ha3bIBAaIOT BHYTPEHHEN YHEprueu rena?
Kiroun

1. (OnHuM ¥3 OCHOBHBIX TOHSATHI MEXaHUKHU SIBJISACTCS IMOHITHE MATEPUATBHON TOYKH, UYTO
O3Ha4aeT Tejo, 00JaJarollee Maccod, pa3MepaMu KOTOPOIO MOXKHO IpeHeOpeub Ipu
ACCMOTPEHHH €T0 JBUKCHHSL.
2. |Bropast KocMHuYecKasi CKOPOCTh — 3TO CKOPOCTh, KOTOPYIO HY>KHO COOOIIUTH TENy ISl TOTO,
4TOOBI OHO TIOKMHYJIO 00J1aCTh 36MHOTO MPUTSHKEHUs. [l onpeiesieHrst BTOpoil KOCMHUECKOH
CKOPOCTH CJIElyeT BBIUYUCIUTH PabOTy, KOTOPYIO HEOOXOAMMO COBEpIIMTH MPOTHUB CHII
36MHOIO NPUTSKEHUs Ui yAaJeHHUsl Tejla C MOBEPXHOCTH 3eMJIM Ha OECKOHEYHOCTh. JTa
paboTa paBHa pa3HOCTU MOTEHIMAIBHBIX SHEPrUil Tela B HAyalbHOM M B KOHEUYHOM
MoyoKeHusax: A= x —uH
3. |Cuna ynpyrocTH, BO3HUKAIOIIAsk IpU YIpyroi nedopmManuy pacTsHKEHUS WM CKaTHs Tena,
[IPOIOPLIMOHAJIbHA A0COIIOTHOMY 3HAUYEHHUIO U3MEHEHHUSI JUIMHBI TeJa.
4. |Pactipeneneare bonbliMaHa mpeacTaBiseT cOOOW OTHOIICHWE YUCIIA YaCTHUIl, 00JIaTaroIInX
OIIpEAEIEHHON OTEHIIUATIbHON YHEPTUEN, WIIH, UTO TO K€ CaMO€, HaXOASIINUXCS B HEKOTOPOH
TOYKE CUIIOBOTO MMOJIs, K NOJHOMY YMCIy YacTHII B rase.

BHyTpeHHel 3Hepruel Tena Ha3bIBarT YacTh €r0 MOJHOM YHEPTUH 3a BBIYETOM KUHETHYECKON
DHEPIUM JBUKECHHUS TeJla KaK LEJIOr0 U MMOTCHIUAIbHOW DHEPIUH Tejla BO BHELIHEM I10JIE.

Tpernii 3Tan (BbICOKMH YPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTHL MOKa3aTessl
KOMIICTCHIIUA «BJAACTDH»: HABBIKAMH IPUMEHCHUSA (l)I/I3I/I‘IeCKI/IX 3aKOHOMepHOCTeﬁ B
NPAKTHYECKOM AeATeJbHOCTH

Pacuernas pabora:

1. B pesynbrare u3mepeHuit amamerpa d Kanmmusipa B CTCHKE JIETOUHBIX alTbBEOJI ITOJTyYCHBI

CIIEAYIOIIE 3HAYCHUS: di = 283uk; d2 = 2,82ux; ds =  2,8Llux;
da= 2,85 mx; ds= 2,87 mx. Haiitu cpennee apupMeTHIECKOE 3HAUCHHE U OLIECHUTh TOYHOCTh
M3MEPEHUI.

2. Baron maccoit m = 20T, ABIXKYIIHICS paBHO3aMEJIEHHO ¢ Ha4aJbHON CKOPOCTHIO V0 = 36
KM/4, TIOf] IEUCTBUEM CHIIBI TPeHUS F = 6 kH gepe3 HekoTOpOE Bpems
ocraHaBnuBaetcs. Haiitu: 1) paccrosiHue, KoTopoe mpoiii€T BaroH 10 OCTaHOBKH; 2) paboTy
CHUJI TPEHHUS.
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Knroun

[apuk maccoii 100 1 ymai ¢ BeIcOTBI h = 2,5 M Ha TOPH30OHTANBHYIO TUIUTY M OTCKOYHIT OT
He€ BCIEACTBHE yNpyroro yaapa 6e3 morepu ckopoctu. Onpeaenuts cpeanoro cury (F),
JIEICTBOBABILYIO Ha IAPUK IPHU yIape, eciiu MpoJoKUTEeNsHOCTh yaapa A t= 0,1 c.
Onpenenuts cuily HaTSKEHMsI KaHaTa IIpU oAbEME Ipy3a maccoid m=1,5T, eciu 3a Bpems t
= 2C oT Hayasa JABMKEHHUS CKOPOCTh Bo3pocia oT vo=0 1o v=3,6 m/c.

Koneco pagnycom R = 0,1 m Bparaercs Tak, 4To 3aBUCUMOCTb yTJIa IOBOPOTA ¢ OT BPEMEHH
t naércs ypaBHeHueM ¢ = A + Bt + Ct 3, rne B =2pad/c n C=1 pao/c>. Jlns Todek, TexKammx
Ha 0001 KoJieca, HaluTH uepe3 BpeMs t = 2 C mocine Havana IBUKEHUs: 1) yrioByI0 CKOpPOCTh
®; 2) TMHEHHYI0 CKOPOCTh V; 3) YIJI0BOE€ YCKOpeHUe €; 4) TaHTeHLUAIbHOE YCKOPEHUE ar,
5) HOpMaJIbHOE YCKOPEHHE an; 6) MOJTHOE YCKOPEHUE d.

1.

1. Cpennee apupmernueckoe d Haxoaum mo Gpopmyie:

2. IToxacTraBisieM 4MCIIOBBIC 3HAUCHUS

d= = 2,836( mx)
3. HaXO,I[I/IM a0COJIIOTHBIE MMOI'PCHIHOCTU OTACIIbHBIX I/I3MepeHI/II‘/'I:

Adi|= [di-d| = 2,83 ~ 2,836/ /0,006]  (ux)

Adz| = |do—d| = 2,82 2,836/ =/0,016]  (ux)

Ads| = [ds—d| = 2,81 2,836/ =/0,026]  (ux)

Add| = |da—d| = 2,85 2,836/ =(0,014  (ux)

Ads| = [ds—d| = 2,87 2,836/ /0,034  (ux)

4. BeraucnseM cpenHio abcomoTHyto norpemsocts |A d | mo dopmyie:

|Ad | = = =0,192 ux .
55
5. Brruncngem OTHOCHUTCIIbHYIO ITOTPCHIHOCTD:
Ad 0,0192
E= -100% = , - 100% = 0,7%.
d 2,836

6. OKOHUYATEIBHBIN Pe3yJIbTaT 3aIMChIBACM B BHJIC JOBEPUTEIILHOTO HHTEPBAJa, B CEPEeINHE
KOTOPOTO HAXOAUTCA HCTUHHOE 3HAYEHUE JUaMETPa:

Pemenue.

d +d +d +d +d

d= 1 2 3 4 5

5

283+282+281+285+287

A [+|Ad2 [+]Ads [+{Ad4]+/Ads|

0,006 + 0,016 + 0,026 + 0,014 + 0,034 0,096

2.836 —0.007 <d <2.836 + 0.007 (mx)

1. [IpoitneHHBIN MyTh MOKHO ONPEIETUTh U3 COOTHOLIECHUS vi-us=2as, Q)

r7ie U — KOHEYHAsl CKOPOCTh; @ — YCKOPCHHUE.

nomyduM U =2 a S, oTkyaa S = . 2

Penrenne.

Ecnn yuecTs, 4TO KOHEYHAsI CKOPOCTh PaBHA HYJIIO, @ yCKOPEHUE OTPULIATENBHO, 2
2 VO

0 2a
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VYckopeHue a HaiaEéM 1o BTopoMy 3akoHy HeroTona:

F
a= . (3)
m
B namewm cinyuae F — cuna tpenus.
[ToncraBuB B hopmyiy (2) Beipakenue yis, a u3 (3), morydum
2vm
§g= o
2F
BbIHIIIeM YHCIOBbIC 3Hauenus senuyun ¢ CH: vo= 36 km/a = 10 m/c; m =20 T=2-10* kr;
F=6xH=6"10°H.

[IpoBeprM enWHUIBI MPaBOW W JIEBOH dYacTedl pacuérHod (opmyinbl (4), YTOOBI
yOEIUTRCS, UYTO ATU SAUHHIIBI COBMAAAIOT. J{J1s 3TOr0 moacTaBsieM B opMyiTy BMECTO BETUIHH
X eTUHUIBI B MeXTyHapOIHOH cucTeMe:

M=M"Kr-c®/(c? Kr- M), M=M.

[ToncraBuM uncnoBble 3HaYeHUS B (4) U BBIUUCIUM

(4)

10%-2-10*
s = =167 ().
2-6-10°
2. PaGoty cun TpeHus onpeaenuM no Gopmyse
A=Fs, (5)

rJae S — IIyTh, HpOfII[@HHbeI TCJIOM 3a BpEMs JEUCTBUS CUJIBI.
ITociae moAaCTaHOBKHM YHCIOBBIX 3HAUCHUM MoJIy4Yrum

A=6-10°-167=10° (JIx) =1 MIx).

Pemenue.
ITo BTopoMy 3akoHy HBIOTOHA MpOM3BECHUE CPEAHEN CHIIBI HA BpeMs €€ NeHCTBUS
PAaBHO U3MEHEHHUIO UMITYJIbCA TEJIA, BBI3BAHHOI'O ATOM CUJIOMN, T. €.
FFMAL = muz -mi\ = m(62 — L), (1)
/1€ V1 ¥ V2 — CKOPOCTH TeJla JIO M IOCe JSHCTBUS CHITbI, A t — Bpems, B TeYSHHE KOTOPOTO

/-\" m (62— 61)

neiictBoBana cuia. M3 (1) monyunm F = 2
At
Ecnu y4ects, 9T0 CKOPOCTh V2 YMCIICHHO PaBHA CKOPOCTH V1 M MPOTHBOIOIOKHA €if
m (-v1 -01) 2m
10 HaTpaBJIeHuio, TO hopmyna (2) mpumer Bux ( F ) = =- .
At?
Tak kak mapuK ymai ¢ BEICOTHI N, TO €ro CKOpoCTh NpH yaape Ui = 2 g h.
C yuérom sroro nomyunm { F ) =— 2gh.
At

IToxcTaBuB Cro/1a YUCIOBBIC 3HAYCHUS, HAUAEM

(Fy=—201  2.981.2 5=-14(H).
0,1
3HaK «MHHYC)» IIOKa3bIBA€T, YTO CHJIA HaAIIpaBJICHA IIPOTUBOIIOIIOKHO CKOPOCTHU
IMAJCHHUA IIIapHUKa.
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Pemenne.
ITpH moabéme rpysa ¢ YCKOPEHHEM Ha Hero AelicTRVIOT JBe CHIR:
CHIA TREECTH P, HanpaBneHHas BHHI, H CHIa HATAXKEHHMA kaHara T —
BEEPX. Yekopenne, NOTYIAEMOE TPYI0M, BEILIBASTCH
papHOIEHCTEVIOMIEH YTHX CHIL

EcnH npHHATE HanpaedeHHe BBEpX 38 DONOKHTENBHOES, TO
cOrnacHo EToposMy 3akoHy HeloToHa MOMHO HalHCaTh:
F-P=ma, omynal=F+ma.
BripasHs cHIY TARKECTH IPy3a Yeped ero Maccy, Momy4HM
T I'smig + a) (1
YekopeHHe OpH paBHOVCKOPEHHOM IBHMEHHH OnpelenseTcd HI
Ur — 'l.]-EI
COOTHOIIEHHA =— (2}
{
rae Lo — HAYANBHAA CKOPOCTh, Uy — KOHEYHAA CKOPOCTh; { — BpeMs
HIMEHEHHR CEOPOCTH.
7 Tak kak HaYATLHAA CKOPOCTE PARHA HYJIH, TO

u
(a=— i3)
'y
Mopcranie B hopuyny (1) Bepakende 108 a 03 (3 ), DOTVIHM

T= m[g - tfi] (4)

Bripasin qHcIoOBRIE 3Havenid aetyy @ CH:m = 1,51 = 1.5 107 kT, v, = 3.6 mic,1=2 c.
[TpopepHM eqHHHLE Dpasoli H Nepoil 4acTell pacuéTHOll opMyaul (4), YToOR
yOeHTECH, YTO OHH CORMAAIOT. Jna sroro NOACTARIACM B hopMyITY BMECTO BelHYHH HX
eqHHHNE B CH: H= k1 - (s'c” + Mfc - ¢) = kr - s'c”, H=H.
IMogcTanum qHCIOBLIE 3HAYeHHS B (4) B BRIMHCTHM:

1[‘}._,31 + 3,60
2

T=1,50-10 1,74-10° (H) = 17.4 (kH).

Peimenne.
dg _

dt P

l. HapecTHO, 9TO YTIOBAS CKOPOCTE (6]

i
Hueewm: i d_H + 2+ r)=2+3r.
!

@(f=2)=2+3 .2 = 14 (padic).
2. JInHefiHaf cCKOPOCTE U CRABAHA ¢ YTIO0BOH CKOPOCTRED () COOTHOIIEHHEM 1 = Mk,
HITH, B HAIIEM CITYYae, v=(2+3r) R
JInneliHaf CKOpOCTE U B MOMEHT BpeMeHH [ = 2 ¢ paBHA
vir=2)=14-0,1= 14 (mc).
3. Yrnopoe VeROpeHHE £ CBEIAHO © YTI0BOH CROPOCTRID ) COOTHOIIEHHEM
do . dp

n=—.

dt de>

dﬁ} I'.'j ® b
B Hamem cnyuae £ d_ = d—{z +3r)y=6; e(f=2)=6-2= 12 (padi).
{ I

4. TanreHHANEHOE VCKOPEHRE @, HAligéM no dopayie:
a. =& R a(t=2)=12-0,1 = 1,2 (wic).
5. HopmankHoe yeKOpeHHe d, Hailés no gopaymne:
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an=m>- R an (t=2)=142-0,1=19,6 (m/c?).

6. [ToHOE yCKOpEeHuE paBHO:

- /22 + g a=1/19,6°+1,2% = 19,64 (u/c).
OtBer: 1) o = 14 pao/c; 2)v =14 m/c; 3)e=12 pab/cz;z
Na=12 u CZ: 5) an = 19,6 M/Cz; 6) a= 19,64 Mm/ce.

BOoo~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.

BOHpOCLI AJIA JK3aMEHa

Pu3nyecKkue 0CHOBbI MEXaHUKH.

[Tpenmet ¢usuku u e€ CBsA3b ¢ APYrUMU HayKamu. EQWHAIBI PU3NYECKUX BETUYHH.
CKOpOCTh U IyTh NP MOCTYNATEIBHOM JBUKEHUU.
YckopeHue 1 ero coCTaBJIsIoIIne.
VYTI10Bast CKOPOCTh U YIJI0BOE YCKOPEHHE.
[Tepssiit 3akoH HetoTona. Macca. Cuiia.
Bropoii 3akon HerotoHa.
Tpernii 3akoH HproTOHA.
Cuiia TpeHusl.
3akoH coxpaHeHus uMityibca. Llentp macc.
Oneprus. Pabora. MoIHOCTb.
Kunerndeckast 1 moTeHIIMaIbHAS YHEPTUsA. 3aKOH COXPAHEHUS YIHEPTUU.
MoOMEHT MHEepLHH TBEPIOTO Tea.
Kunerndeckast sHEprys BpalleHuUs.
MoMmeHT cuiibl. YpaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKEHUS TBEPAOTO Tea.
MoMeHT uMITyJIbCa M 3aKOH €ro COXpaHEHUS.
Jedopmarus TBEpaOTO TENA.
3axonbl Keriepa. 3akoH BCEMUPHOTO TSATOTEHHUS.
Cuia tsxectu U Bec. HeBecoMoCTb.
[Tone Tarorenus. Pabota u nmoTeHIMan mojs TATOTCHHUS.
KocMmuueckue ckopocTu.
Heunepuuansupie cuctemsl oTcueta. CHibl HHEPIUH.
Mexannueckue xkonedanus. ['apMoHHUeckne KoneOaHusl U UX XapaKTEPUCTUKH.
CrnosxeHue 0JMHaKOBBIX TAPMOHUYECKUX KOJICOAHUH.
JluHnamuka KosnebaTenbpHOro IBIKEHUS. MasTHUK.
3aTyxarolye U BEIHYK/ICHHbIE KOJICOaHMUsI.
Mexanuka xxuakocten. /[aBiieHue B AKUJIKOCTH U B rase.
YpaBHEHHE HEPa3pHIBHOCTH. Y paBHEHUE bepHYIIN U CeICTBHE U3 HETO.
Bszkocts (BHYTpeHHEe TpeHue). JlamuHapHbie U TypOyJIeHTHbBIE TEUSHUS.
MeTtoapl onpeiesieHus1 BA3KOCTH.
OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMHUKN MaTE€pUAIbHOU TOUKHU.
3aK0oH B3aMMOJICUCTBHS MACChl U SHEPTHH.

OCHOBBI MOJICKYJISIPHOM (PM3UKH H TEPMOJANHAMMKH.

CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUN METOIbl. ONIBITHBIE 3aKOHBI UAEATBHOIO rasa.

VYpasuenue Kiaiinepona-MeHeneesa.
OcHoBHOe ypaBHeHre MKT naeanbHbIX ra3os.

3akoH MakcBeia IJId pacIpCACIICHUA MOJICKYJI HICAJIBHOT'O I'a3a IO CKOPOCTAM U SHCPIrUiAM

TCIJIOBOTO IBUXKXKCHUA.
CpenHee YMCIO CTOJIKHOBEHUH M CPEIHSS JUTMHA CBOOOAHOTO MPoOera MOJIEKYI.
OnbiTHOE oaTeepxkaeane MKT. SIBnenue nepenoca.
OCHOBBI TepMOIMHAMUKH. YHUCIIO cTeneHel CBOOO bl MOJIEKYJIbI.
[TepBblii 3aKOH TEPMOAMHAMUKH.
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52.

53.
54.
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56.
S7.

58.
59.

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

66.
67.

68.

CoNoORrWNE

10.

11.

Pabota raza npu usmenenuu ero o0béma. TermmoeMKOCTb.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.
Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.
Kpyrosoii npouecc (k). O6paTumbie 1 HEOOPATUMBIE POLIECCHI.
DHTpONUS U €€ CTAaTUCTUYECKUI CMBICI. BTOpOi1 3aKOH TEPMOAMHAMUKH.
Peanbubie ra3pl. Cuiibl M NOTEHIMAIbHAS SHEPTUSI MEKMOJICKYJISIPHOTO B3aUMO/ICUCTBUSI.
Peanbnbie ra3el. YpaBuenue Ban-gep-Baanbca.
PeanbHuble rasel. M3oTepMbl Ban-nep-Baanbca u ux ananus.
BryTpeHHss 3HEeprus peanbHbIX ra30B.
CsoiictBa xxunkocteil. [loBepXxHOCTHOE HATSKEHUE.
CwmauuBanue. KpaeBoii yrom.
JlaBiieHHE IO UCKPUBJIIEHHON TOBEPXHOCTHIO ) KUIKOCTH.
Kanumnspueie sBnenus.
J1eKTPUYECTBO.
DNEeKTpOCTaTUKA. DIIEKTPUUECKH 3apsi U 3aKOH €ro COXPaHEHHUS.
B3aumoneiicTBue anexkTpudeckux 3apsaaoB. 3akoH Kynona. Dnekrpuueckoe mosne (I11).
Hanpsixennocts D11, ['paduueckoe nzobpaxkenue D11
Teopema Octporpaackoro-I'aycca u €€ mnpunoxenusa. [lpuHuun cynepno3unuu
3JIEKTPUYECKHUX ITOJEH.
Pabota npu nepemenienuu 3apsna B DI1. [lorenuman, rpaguent norenmnuana Jl1.
[IpoBomHMKKM B DSJIEKTPUUYECKOM TIIOJE. JIEKTPOEMKOCTh, JHEPTUsl 3apsSKEHHOTO
MIPOBOJIHUKA.
JusnekTpuky B 3aeKTpudeckom node. [longapusanus Au31eKTpuKkoB.
DnekTpuueckoe o€ B JAUdJEKTpUKe.  JluanekTpuyeckas — IpPOHUIAEMOCTb.
DneKkTpruyecKast HHIYKIHS.
Konnencarop. Dn€KTPOEMKOCTh CHUCTEMBI KOHIEHCATOPOB. DHEPTUsl SJIEKTPUUYECKOTO
OIS
DOneKkTpuyeckuii TOK W ero Xxapaktepuctuku. Cuna Ttoka. IlageHuss HanpspkeHus M
ANEKTPOABIDKYIIAS CUJIa.
Tok B Merammmyeckux npoBoaHukax. Comnportunenue. IIpoBoaummocts. 3akoH Owma.
Pabora 1 mo1HoCTh ToKa. 3akoH Jxoyag-JIenna.
Pa3BeTBnenHas snexktpudeckas menb. [Ipasuna Kupxroda.
OCHOBBI JIEKTPOHHOM TEOPUHU TTPOBOIUMOCTH.
DOneMeHTHl  (QU3NYECKOW  HNEeKTpOoHUKH. KOHTakTHas  pa3HOCTh  MOTEHIMAJIOB.
TepmoanexTpuueckue sBieHus. PaboTta BbIX01a 3JIEKTPOHA U3 METaJIa.
DOMHCCHs 3JIEKTPOHOB. TepMOANIEKTPOHHASI SMUCCHS. DIEKTPOHHBIE JTaMIIbI.
Tok B momynpoBonHuKax. 3anuparomuii cinoif. [lomynpoBoaHUKOBBIE TPUOOPHI (IMO/IBI,
TPaH3UCTOPHI U JIp.).
Toxk B )kuaAKOCTAX. DiekTposn3. 3akoH Dapases.
Tok B razax. HecamocToATeNbHBIN U CAMOCTOSTENbHBIN Ta30BbIE Pa3psi/Ibl.
DJIeKTPOMAarHeTu3M.
[TocTosAsHHBIN MarHuT U KPYroBor TOK. MarHuTHOE moJIe.
XapakTepuCTUKH MarHUTHOTO TTOJIS.
3akoH buo-Casapa-Jlaniaca u ero npuMeHeHHEe JIsl pacueTa MarHUTHOTO TOJIA.
3akoH Amrepa. [IpoBOJHUK ¢ TOKOM B MarHuTHOM MoJe. [lapamienbHbie TOKH.
MarsuTHO€e noJje CoJIeHOUAa U TOPOU/Ia.
Jua- mapa- u ¢heppoMarauTHele BemecTa. [Ipupoaa peppomaraeTusma.
JIBrKeHUE 3apsyKEHHBIX YaCTHUI B AJIEKTPUUYECKUX M MATHUTHBIX MOJISX.
Dddext Xomna.
Hupkynsiuys BEeKTOpa MarHUTHOW MHIYKIIMH. 3aKOH MOJIHOTO TOKA JJIsi MArHUTHOTO MOJIS
B BaKyyMe.
SBnenue anekTpoMarHuTHON UHAYKIMU. 3akoH Dapazes. [Ipasuno Jlenna.

NuaykTuBHOCTE KOHTYpa. CaMOMHIAYKIIMSL.
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12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

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

37.
38.
39.
40.

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

B3anmuas naaykuus.
Tpancopmaropsi.
IlepeMeHHBIN CHHYCOUIAIbHBIA TOK.
[lenu nepemennoro toka (R, L, C).
Pe3onanc HanpsxeHui 1 TOKOB. MOIIIHOCTD, BbIIEsieMasi B LIETIH [IEPEMEHHOT0 TOKa.
DNEKTPOMArHUTHBIE BOJHBI.
DJIeKTpOMarHuTHBIE KoJleOanus B KoiebarensHoMm kouType (L, C).
Ontuka. KBanToBasi mpupojaa csera
OcHoBHble 3ak0HBI oNTHKY. [TonHOE OTpakeHue.
OcHoBHbIE (OTOMETPUYECKUE BEIMUUHBI U UX SIMHHIIBI H3MEPECHHUS.
Pa3BuTHe npencraBieHuil 0 IpUpoJIe CBETA.
Wutepdepentus cBera. Metoabl Ha00IeHHUSI HHTEP(HEPEHIINH CBETA.
Pacuer untepdepeHIInOHHON KapTUHBI OT ABYX UCTOYHHUKOB.
Hudpaxnus csera. [Ipunuun I'toiirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKOH MIETH.
Hudpakmus @paynrodepa Ha TupaKIIHOHHON pPEHIeTKE.
[Tonspu3zanus cBeta. EcTecTBeHHBIN U MOISPU30BaHHBIN cBeT .3akoH Mairoca.
[Tonsipu3anus cBeTa Npu OTPAKEHUU U MPEITOMIIEHUH HA TPAHUILIE JBYX JUJIECKTPUKOB.
3akoH bprocrepa.
KBanTOBBIE CBOIICTBA CBETA. TEIUIOBOE U3ITYUYEHHUE U €r0 XapaKTEPUCTUKHU.
3akon Kupxroda.
3akonbl Ctedana-bonsiivana n Buna.
KBanrtoBas runotesa uznyueHus u opmyna [lnanka.
®doroaddext. 3akoHbI BHETHETO PoTOdIPdeKTa.
YpaBHeHue DHHINTEHHA /U1 BHEITHETO (oTodddekTa.
Macca u ummysbc (pOTOHA, 1aBJICHUE CBETA.
Oddext KomnToHa u ero snemMeHTapHasi TEOpHUs.
DJ1eMeHThI KBAHTOBOM (PM3MKH AaTOMOB
Monenu aromoB Tomrcona u Pezepdopaa.
JIuneityaTseiil cnektp aroma Bogopoxa. Iloctymnarsr bopa.
Crnektp atoma Bopopoza 1o bopy.
KBanToBast Teopusi CTpOEHHSI MHOTOJIEKTPOHHBIX aTOMOB. JJ1eMeHTbl (PM3MKH ATOMHOTI0
sapa
OO0mue cBeACHUSI O CTPOCHUH aTOMHBIX SIZIEP.
EctecTBeHHas painOaKTUBHOCTh. 3aKOHBI PAJUOAKTUBHOTO pacmaja.
Snepnas peaknus. MickyccTBeHHas! paliOaKTUBHOCTb.
DHeprus cBs3u. [{edekT Macchl aTOMHOTO sipa.
Peakuus nenenus. Llennas peakius.
Peakuusa. TepmosinepHas peakuusi.

4. METOAUYECKUE MATEPUAJIBI, OITPEJAEJAIOIIUE IMTPOLEAYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (UJIN) OITBITA
JAEATEJIBHOCTH

Texkymuii KOHTPOJIb

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha

BOITPOCHI. CTy,Z[CHT OTBEYAeT Ha IOCTaBICHHBIN BOIIPOC Cpa3y, BpCMA Ha MOATOTOBKY K OTBCTY HC
mpeaoCTaBIACTCA.

[TpakTryeckue 3a1aHus KaKk CPEACTBO TEKYILLETO KOHTPOJISL IPOBOSATCS B MMCbMEHHOM

dopme. CTyieHTy BbIAAETCA 3ajaHue U npeaocTanisiercs 10 MUHYT JUIsl TOATOTOBKH K OTBETY.
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IIpome:xxyTouHasi aTTecTanus

3aueT MPOBOJIUTCS MyTEM MOJABEICHHS HMTOTOB IO PE3yJbTaTaM TEKYIIEro KOHTPOJIS U
pe3yJibTaTaM BBITIOJTHEHHS pacdeTHO-Tpaduieckoi padboTel. Eciiy cTyIGHT HE CIIPaBWIICS C YaCThIO
3aJJaHU TEKYIIEro KOHTPOJIA, €My MPEIOCTaBISIETCS BO3MOXKHOCTh CJaTh 3a4eT Ha HWTOTOBOM
KOHTPOJIBHOM MEpONpHUSTUU B ()OpME OTBETOB Ha BOIIPOCHI K 3a4€Ty WIIM TECTOBBIX 3aJlaHUi K
3auety. @opmy 3ayeTa (OMPOC UK TECTUPOBAHKE) BHIOMPAET MPENOAaBaTEelb.

Ecnu 3ader npoBoautcs B popmMe OTBETOB HA BOMPOCHI, CTYNCHTY MPEIIaraeTcs OJHH WK
HECKOJIbKO BOIPOCOB W3 IMEpeyHsi BOMPOCOB K 3adeTy. Bpems Ha MOATOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

DK3aMeH MPOBOAMUTCS B YCTHOH opMme. M3 sKk3aMeHaIMOHHBIX BOIIPOCOB cocTaBisieTcss 30
9K3aMCHAMOHHBIX OwmneroB. Kaxkapli Ouier CcocToMT U3 Tpex BompocoB. KomruiekT
9K3aMEHAIIMOHHBIX OUJIETOB MPE/ICTaBJICH B Y4€OHO-METOAMYECKOM KOMILIEKCE AUCIIUILTHHBIL.

Ha noaroroBky k oTBETY CTyIeHTY npenocTtaBisieTcs 20 MUHYT.
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