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Pabouas nporpamma coctaBieHa ¢ y4eToM TpeOOBaHUI:

e TIOpsAJKa OpraHu3alMd M OCYIIECTBICHHS OOpa30BaTE€IbHOM JIEATEIBHOCTH IIO

o0Opa3oBaTeNbHBIM TPOTrpaMMaM  BBICIIEr0 00pa3oBaHMs — MporpamMmaM OakajaBpuarta,
nporpaMMaM  CIEUUalINTeTa, MpPOorpaMMaM  MarucTparypbl, YTBEPKIACHHOTO IPUKA30M
MunucrepcTBa Hayku W Bbicmiero oOpasoBanusi u Poccuiickoit ®enepammu ot 06.04.2021
No 245 (¢ u3BMEHEHUAMH U TOTIOJTHEHUSIMH )
o denepanbHOro rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAAapTa BBICIIETO 00pa3oBaHUs
10 HallpaBJIeHHIO NOAroToBKU 35.03.04 ArpoHOMUS, YTBEPKIEHHOIO NMpUKa3oM MUHHUCTEPCTBA
obpaszoBanusi u Hayku Poccuiickoit ®eneparuu ot 26.07.2017 Ne 699 (¢ u3MeHEHUSAMH U
JIOTIOJTHEHUSIMH).

[IpenogaBarens, MOArOTOBUBIINK pabouyI0 IpOrpamMmy:

ACCHUCTEHT A.B. CemeHnoB

Pabouas mporpamMma paccMoTpeHa Ha 3acenaHuu Kadeapbl WHGOPMAIMOHHBIX TEXHOJOTHUH,
mMateMaTHKH 1 (pusuke (mporokos Ne 8 ot «07» ampens 2025 r.).

3aBenyrommii kageapou B.1O. Unbun

Pabowas mporpamma peKOMeHII0OBaHA K HCITOJB30BAaHHIO B y4eOHOM IPOIECCE METOTUYECKOM
KOMHCCHEM arpoHoMuYeckoro (axkynbrera (mpotokoi Ne 9 ot «17» anmpens 2025 1.).

IIpencenareb MeTOANYECKON KOMHCCHHU M.C. UnxoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl H.H. Tumommnn




— . [Ipeamer. Lean u 3a1a4u QIMCHUILIMHBI, €é MECTO B CTPYKTYpe 00pa3oBaTelbHOM
NMporpamMmsbl

du3nka Kak HayKa SBJISETCS OCHOBOW BCEr0 €CTECTBO3HAHUS M MMeEeT (hyHJAaMEHTalIbHOe
3HAUYCHHUE JUJIi TIOHMMAaHUSl PA3JIMYHBIX IMPOIECCOB B OKpyXkaromieM Hac Mupe. OHa OKa3bIBaeT
BJIMSTHUE Ha JPyryue HAyKU U CIYKUT 0a30i aisi mpodecCHOHaNbHON MOATOTOBKU CTYACHTOB BCEX
TEXHOJOTHYECKUX CIIEIIUATbHOCTEMH.

IIpenmer AMCUMILUIMHBI — OCHOBHBIC 3aKOHBI MEXaHUKH, MOJIEKYJSIPHON (U3UKH U
TEPMOJUHAMHUKH, SJICKTPHUUECTBA M MarHETH3Ma, ONTHUKU, aTOMHOU U SACPHON (PH3UKH.

eau TUCUUIIMHBI:

— (opmupoBanme KOMIUIEKCAa 3HaHUI 00 OpPraHU3allMOHHBIX, HAYYHBIX U METOJAMYECKHX
OCHOBax (M3UKH, GOPMUPOBAHHE y CTYJICHTOB LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHbBI MUDA;

— W3YYEeHHE METOJOB (U3NYECKUX HCCICAOBAHMM W (PHU3MUECKUX NPUOOPOB, KOTOPHIE
UCIIOJIb3YIOTCS B CEJbCKOM XO35HCTBE, COBPEMEHHOM CTPOMUTENBCTBE U APXUTEKTYPE;

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

OcHoOBHBIE 32124 TUCIHHUIJIHHBI:

— M3Y4YUTh OCHOBHBIE (pu3nueckue BIeHUS, QyHAaMEHTaIbHbIC TIOHATHUS, 3aKOHBI U TEOPHH
KJIACCHYECKON ¥ COBPEMECHHOMN (DU3UKH;

— BBIpa0OTaTh YMEHUS MPUMEHSTH MOJYYCHHbIE 3HAHUA 10 (PU3UKE MPU U3YUSHUU JPYTUX
JTUCITUIUIMH, BBIICIATh KOHKPETHOE (DM3MUYECKOE COACpKAHME B MPHUKIAIHBIX 3ajadax
po¢eCCHOHAIBHOMN JCATEIIPHOCTH, CO3/IaBaTh U aHAIM3UPOBATh TEOPETUUCCKUE MOJICIH SBJICHUN U
MPOIIECCOB;

— cdopMHpOBaTh LIETOCTHOE MPEACTABICHUE O (PU3KKE, €€ POJIM B COBPEMEHHOW CHCTEME
3HAaHWI U TOHUMaHWEe HEOOXOAMMOCTH MaTeMaTHIECKOro 00pa3oBaHusl B TIOJITOTOBKE OaKaiaBpa;

— obecrieyuTh moNyueHUE (GYyHIAaMEHTAIBHBIX 3HAHWM, HEOOXOMUMBIX I H3YUYCHHS
JUCITUTUIMH €CTECTBEHHOHAYYHOTO IUKJIA ¥ CIICIIHATBHBIX JTUCITUTUIHH,

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

MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl.
®dusnka OTHOCUTCA K guciuiuimHam — oOs3artenbHor dact  (B1.0.18)  ocHoBHOM
00pa30BaTeNbHOI MPOrpaMMBl.

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



— . IlepedeHp muaHUpyeMbIX pe3ylbTaTOB O0yUEHUS MO JUCIUILTUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Koxabl DopMyJIMPOBKA
MHINKATOPBI TOCTHIKEHHSI Il1anupyemble pe3yabTaThl
KoMIIe- KOMIIETEH MU
. KOMIIETeH MU 00y4eHHsI 110 TUCHHUIIHHE
TeHLHi
OIIK-1 | Cnoco6en pematsb OIIK-1.1. lemoHcTpupyeT U [3HATH: OCHOBHbIE

3a]1auu pa3BUTHUS 00JIACTH
npodeccnoHaTbEHOMI
NEeATETLHOCTH U (WJTH)
OpraHu3aIK HAa OCHOBE
aHaJM3a JTOCTUKCHUN
HAyKU U IPOU3BOJICTBA

MCIIOJIb3YET 3HAHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX HAYK JUIs
pEIICHUS] TUIIOBBIX 3a/1a4 B
npodeccuoHanbHOM
NesATeTbHOCTH

ornpezeacHus pU3nKu,
(u3HUYeCKre 3aKOHBI U
SIBJICHUS;

YMeTh: HHTEPIIPETUPOBATh
(bu3rUeCKre 3aKOHBI U
SIBJICHHSI, IPUMEHSTD UX IS
pELICHUS IPAKTHIECKUX 3a/1a4;
UMeTh HABBIKH TIPUMCHEHUS
(bHU3HUECKUX 3aKOHOMEPHOCTEH
B IPAKTUYECCKOMN JICATCILHOCTH

3. O0béM TMCHUIIMHBI M BU/IbI Y4eOHOH padoThl
OuHo-
3aouHas
Ounas hopma dbopua 3a04YHas
oOy4deHus P dopma
oOyueHus
o0y4deHus
B T.4. IO
BCCTIO BCETO
Bunsr pabot cemecTpaMm
[o¥
BCETO o S
5 )
: :
3 8
© Q\
—
O01mas TpyA0EMKOCTh AMCIUILIMHBI, 3a4.€]1./9aCOB, B TOM
mcie: 3/108 3/108 3/108
KonTakTHast paboTa, 4acos: 36 36 12
- JIEKIMU 14 14 6
- IpaKTU4eCKue (CEeMHUHAPCKUE) 3aHATUS 22 22 6
- nabopatopHsbie paboTHI - - -
/Ipyrue Buabl ayIUTOPHBIX 3aHATHI - - -
CamMocTosiTeNnbHas paboTa, 4acoB 40 40 96
KoHTpoJ1b, 4acoB 32 32 -
Bua mpomekyTodHOM aTTecTanu (3a4€T, SK3aMeH) JK3aMEH| DK3aMEH | DK3aMeEH




4. Conep:kanue TUCHHUITHHBI
4.1. Pa3nenbl JMCUMIIMHBI M BU/IbI 3aHATHH (TeMATHYECKHUIl IJIaH).

Ne Pasnen nucnunnee! /o JI I13 JIP CPC
Ounas popma o0yueHust
Monyinb 1. «Mexanukay 4 6 - 18
Moaynb 2. «MoiekyisapHas (pu3uKa U TEPMOTMHAMHUKA. 4 4 ) 18
MexaHuKa JKUJIKOCTEN U ra30By
Monaynb 3. DnektpoctaTuka. [IoCTOSIHHBIN 3JIEKTpUUYECKUI 4 6 ) 18
TOK. DJIGKTPUUYECTBO U MAarHETU3M»
Monyinb 4. «Ontuka. ATOMHas U siiepHasi PU3NKa» 2 6 - 18
Bcero 14 22 - 72
3aounas popma oOyueHnust
Monynsb 1. «Mexanuka» 2 - - 24
Monynb 2. «MonekynspHas Gu3nKa U TepPMOJAMHAMUKA. ) ) ) 24
MexaHuKa )KUAKOCTEHW U ra30By
Monynb 3. DnexrpocraThka. [1oCTOSHHBIN 3eKTpUYeCKUit ) ) ) 24
TOK. DJIEKTPUYECTBO U MAarHETU3M»
Monynb 4. «OnTuka. ATOMHas U siiepHasi pU3nKa» - 2 - 24
Bcero 6 6 - 96
OuHo-3204Hasi popma oOyueHHnst
Bcero

4.2. Conepxanue pa3iesioB y4eOHOM AUCHUIIIMHBI
Moayasb 1. «Mexanuka»

Tema 1. Mexanu4eckoe IBHKCeHHE MATEPHAJIBbHON TOYKH M TBEPAOI0 TeJia.

Cucrema otcuéra. IlpocTpancTBO, BpeMs aBHkeHue. MatepuanbHas To4dka. AOCOIIOTHO
TBEpOE Teno. Ilapamerpsl JBMKEHUS (paaMyC-BEKTOp, MEpEMEIEHHE, CKOPOCTb, YCKOpPEHHE).
[Tpunuun otHocutenbHOocTH ['ammiies. CBoMCTBa MpOCTpaHCTBA W BPEMEHHM B HMHEPLUAIbHBIX
cucremax. [IpsmonuHeliHOe U  KpUBONMHEHHOEe nABWKeHHE. Tpaekropusa. Kunemaruka
MOCTYNAaTENbHOTO IBUYKEHUSI.

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 CUJIbl. PEaKTHBHOE IBUJKEHUE.

Tema 3. Cuiibl B MeXaHHKe.

KoncepBarupHble cucteMbl. Cuila TsHKeCTU. 3aKOH BCEMUPHOT'O TATOTEHHsL. Y CKOPEHHE CBOOOIHOTO
naneHus. Pabora cuiel Tsbkectu. KocMmuueckue ckopocTu.

Cuna ynpyroctu. Cuiia TpeHus. Buapl TpeHus. 3aBUCMMOCTb CHIIBI TPEHUSI OT CKOPOCTHU
JIBUKEHUST U Apyrux (axktopos. HewnepuwuanbHble cucteMbl oTcuera. CHIIbI HHEPHUHM MpH
KPUBOJMHEHHOM ABMKEHUHU. LIeHTpoOexkHbIe Crilbl HHEPIMHU U cuiibl Kopronrca Bo Bpalaomuxcs
CHUCTEMax OTCYETa U UX MPOSIBICHUE Ha 3eMIIE.

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

OHeprus Kak yHHMBEpcalbHas Mepa pa3nyHbIX (OpM ABMKEHHUS U B3aUMOJICHCTBUS
MaTepuu. PaboThI CHJIbI M €€ BhIpaXKeHHE Yepe3 KpUBOJIMHEHHbIH nHTerpan. Kunernueckas sHeprus
MEXaHUYECKOM CHCTEMBI U €€ CBSI3b C paboTOll Cuil, MPHIIOKEHHBIX K cucteMe. [lone kak dopma
MaTEpUH, OCYILIECTBIIAIOIIAs CHJIOBOE B3aMMOJAEHCTBHE MEXKIY YacTHUIAMH  BELIECTBa.
[ToreHnnanpHast YHEPrUM MATEPUAIBHON TOYKH BO BHEHIHEM CHJIOBOM IIOJIE€ M €€ CBSI3b C CHJIOW,
JCHCTBYIOIIEH HAa MaTEpUAIbHYIO TOYKy. [loTeHuumanbHas 3HEprus CUCTEMBI. YIPYTrUW ynaap.
OHeprust ynpyro Ae(OpMUPOBAaHHOIO Tejda W TIPAaBUTALMOHHOIO B3aUMOAEHUCTBHUS Tell. 3aKOH



COXPaHEHMsI MEXaHUYECKOM SHEPrHH U €ro CBA3b C OJHOPOJHOCTBIO BPEMEHH. 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] PHEPIUM KaK IPOSBICHUE HEYHMUYTOKUMOCTH MaTepuu U ee IBrxkeHus. [Ipumepsl
IPUMEHEHHS 3aKOHOB COXPAaHEHUs UMITYJIbCca U SHEPIHH.

Tema S. [luHaMuKa BpalIaTeJbHOIO JABW/KeHHsSl. 3aKOH COXPAaHEHHMS MOMEHTa
HMITyJIbCA.

MOMEHT CHIIBI U MOMEHT UMITYJIbCA MEXaHUYECKON CUCTEMbI OTHOCUTENIBHO TOUKH (T10JIH0Ca)
U OTHOCHUTEJIbHO HENOJABMXHOM OCH. MOMEHT HMHEpIMM TBEPAOro Tejda OTHOCUTEIIBHO OCH.
VYpaBHEeHHE AMHAMUKH BPaILlaTEIbHOIO IBUYKEHUS TBEPAOI0 T€Ia OTHOCUTENBHO HEMOIBUKHON OCH.
KuneTtnueckas sHeprust BpalaroIierocs Tejaa. 3aKoH COXpaHEeHUs: MOMEHTa UMITYJIbCa U €r0 CBSI3b C
M30TPOIHOCTBIO ITPOCTPAHCTBA.

Tema 6. 'apmoHuyeckue Kojaedanmsl.

Mastauku. Juddepennmanpabie 1 KWHEMAaTHYECKUE ypaBHEeHUs kojeOanuid. [lapamerpsl
kosie6anuii. CBoOoiHbIE KoebaHus. CKOpOCTh, YCKOPEHHUE U SHEPIUs KOJIeOaTeIbHOIO ABHKEHHMS.
Cnoxenue xkoneOanmii. 3aryxaromue Konebanusa. JluddepeHnmanbHoe W KUHEMaTHYECKOE
ypaBHeHUsI kosieOanuii. [lapamerpsl kosnebanuii. Jlekpement 3aryxanus. Koadunuent 3atyxanus.
Bpemst penakcanmm. Amnepuoamueckue KoseOanus. BwiHykaeHHbIe KoneOanusi. [lapameTpsr
BBIHYKJICHHbIX KoJieOaHuil. Pezonanc. ABrokosebanus.

Tema 7. BosiHOBbBIE IIpoLecChHI.

Bonnbl, MexaHusMm ux oOpasoBanus. IIpomonbHble M monepevyHble BOJHBI. YpaBHEHHE
Oeryieit BosHbL. J[MHa BONHBI U BOJIHOBOE 4uciio. [Ipunuun cynepno3unuu BosiH. KorepeHTHble
BOJIHBL. MIHTepdepennns BoaH. CTossune BOJHBI. YPAaBHEHUE CTOSIUEH BOJIHBI.

Tema 8. OcHOBBI AKYCTHKH.

AKycTHYecKHe BOJIHBI, UX XapakTepucTuku. D ekt JJomnepa. 3Byk U ero XapakTepUCTUKU.
Wnu¢pa3Byk U yapTpa3ByK B IPUPO/IE.

Mopnyas 2. «MexaHnuka xkuakocreil 1 ra3os. MoJjiekyasipHas gusuka u
TePMOIMHAMHKA)

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

Xapakrepuctuku xkugkocteid. [loBepxHocTHOoe HaTspkeHne. CmaumBanue. KpaeBol yrod.
Menucku. Kanumsipasiid 5hQexT.

Tema 10. Monexkyasipaas ¢pusnka.

[Ipenmer MmonekynsapHoil ¢usuku. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKON
TEOPUHN HJICABHBIX I'a30B. MOJEKYyIIpHO-KMHETUYECKash UHTepHnpeTanus temneparypbl. Cpenssisa
KMHETHUYECKasi HEPIus MOJIEKYJbl. 3aKOH PaBHOMEPHOI'O pacIHpe/leieHHs] SHEPTruil MO CTENEHSIM
cBOOOJBI. 3akOH MakcBemia O pacHpeAeseHMH MoJeKya raza mo ckopoctsMm. OmeiT HlTtepHa.
Bbapomerpuueckas popmyna. Pacripenenenne boiasiimana. CpeHee YMCIIO CTOTKHOBEHUM U CPeaHSS
JUTMHA CBOOOIHOTO MTpoOea MOJIEKYI.

Tema 11. Baa:xxkHoCcTh BO3ayXa.

Bnaxnocte Bo3zgyxa. Touka pocbl. MeTonbl M3MepeHUs BIaKHOCTH BO3[dyXa. 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. O01mas XapakTepuCcTUKa SBJICHUHN IepeHoca.

Tema 13. TepmoanHaMHKa PABHOBECHBIX COCTOSIHM.

Pabora raza no usmeHneHuto oobémMa. BHyTpeHHSs SHEprus TePMOAMHAMUYECKON CHCTEMBI.
I1epBbIil 3aKOH TEPMOJIMHAMHUKH, €r0 IPUMEHEHHE K H3oMmponeccaM. Ten1o€MKOCTh HASAIbHOIO Ta3a
Cp u Cv. PaboTa ra3za B pa3HbIX u3onpoueccax. Anuadatuueckuil mporecc. Ypasuenue Ilyaccona.
HanpasnenHocTs nponeccoB B mpupoie. BTopoii 3akoH TEpMOIMHAMUKH.

Tema 14. TepmoauHaMHKa HeOOPATHMBIX NPOLECCOB.

O6parumbiii 1 HeoOpaTtumbiii Tiporiecchl. [ukn Kapno. KITJI nmukna Kapro. ®dusznueckas
NpUYMHA HEOOPAaTUMOCTh MPOLIECCOB MPHUPOAbL. DHTponus u e€ (usnueckuit cmpica. [IpuHimn
BO3PAacTaHMs SHTPOIIUH.



Moayasb 3. «daekrpocratuka. [IoCTOSTHHBIN 3JIeKTPUYECKUI TOK. DJIEKTPUYECTBO U
MAarHeTu3m»

Tema 15. DiekTpocTraTuka.

3akon Kynona. Onekrpuueckoe mnosie. Hampsyk€HHOCTH — 3JIEKTPUUECKOrO  IOJIS.
Hanpsoxénnocts mosst ToueyHoro 3apsiaa. IlpuHnumn cynepnosunmu 3nektp. noied. Teopema
Octporpaackoro-I"aycca. Pabota B asiektp. nose. [lorennuan, pa3nocts noreHuanos. Lupkymnsus
BEKTOpa HANpsHKEHHOCTU 3JIeKTp. Moiis. CBOOOAHBIE U CBSI3HBIE 3apsibl. THUIBI AUIECKTPUKOB.
ONEeKTPUYECKUM JIUIIOJIb, €r0 IIOBEIAEHHE B JJIEKTPUYECKOM Ioje. Bekrop mnonspusanu.
Hanpsx€HHOCTB 37€eKTp. Mol B AUAJIEKTpUKE. [1be3031eKTpudecKuil U 3JIEKTPO- CTPUKIUOHHBIN
apdexTrl. Pacnpenenenue 3apsnaoB B MpOBOAHUKE. I[lOBEpXHOCTHAs IUIOTHOCTH —3apsiia.
OnekTpoéMKocTh. KoHeHcaTopsl, CHCTEMbBI KOHJEHCATOPOB. DHEPTUsl CUCTEMBI 3JIEKTP. 3aps/0B,
3apsHKEHHOTO MTPOBOJHHUKA. DHEPrHs KOHIEHCAaTOpa, €€ 00BhEMHAS TIOTHOCTD.

Tema 16. IlocToAHHBIN TOK.

DNEeKTPUYECKUN TOK U €ro XxapakTepucTuku. Cuiia v III0THOCTh Toka. [lagenue HanpsxkeHus
U 3JEKTPOJABIKYIIAs cuia. 3akoH OMa. DIIeKTpONpPOBOJAHOCTb, 3JEKTPUUYECKOE COMPOTUBIICHUE.
3akon Jxoynsa-Jlenna. 3akon Owma u Ixoyns-Jlenna B auddepenunansuoit popme. Hocurenn
3JIEKTPUYECKOro 3apsiaa. JIBukeHue HocuTenel mnoja JEeHWCTBHEM  JJIEKTPUUYECKOro  IOJIs.
[TonBuxkHOCTh HOcUTenel. 3akoH Oma u Jlxoyns -JleHna kak cieacTBHe KIACCUUYECKOM Teopuu
3JIEKTPONPOBOJUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJjie M ero XapaKkTepUCTHKH.

MarepuanbHOCTh MATHUTHOTO MOJIs. JelicTBE MarHUTHOIO IOJS HA IPOBOJHUK C TOKOM.
3akoH Amnepa. MarauTHast HUHAyKUMA. MarHuTHele cuiioBble TMHUU. 3akoH buo- CaBapa-Jlamnaca
U €ro IpUMEHEHUEe 1 pacyéra MArHUTHBIX IOJE€H MNPSIMOJMHEWHOIO M KOJBIEBOIO TOKOB.
Hanpspk€HHOCT, MarHUTHOTO MOJIsA. [IBHMKEHME 3apsDKEHHBIX 4YacTHll B MarHUTHOM moisie. Cuna
Jlopenna.

Tema 18. DunexkrpomaruutHast UHAYKIUs. CaMOUHIAYKUIMS.

CaMonHAyKIMS ¥ B3aMMOMHAYKIMsI. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHON MHTYKIIMH. 3aKOH
®dapanes, npaBwio JleHa. DIeKTPOHHBIN MEXaHWU3M AJIEKTPOMATHUTHON WHIYKUIUU. MarHuTHBIN
n0TOK. MHAYKTUBHOCT. DHEPrUsi MarHUTHOTO MOJIs, 00bEMHAS! IIIOTHOCTH SHEPTHUH.

Tema 19. DileKTPOMarHUTHBIE KOJI€OAHNUS U BOJIHBI.

Konebanus B anekrpuueckoM KoHType. [uddepeHnnanbHoe 1 KHHETUYECKOE YPaBHEHUS.
[TapameTpsl koebanuii. CBoOoaHBIC KOeOanus. CroxkeHue kojiebanuii. 3aTyXarIiue KojaeoaHus B
AJIEKTPOMAarHUTHOM KoHType. JluddepeHunanbHoe M KUHETHUYECKOE YpaBHEHMs KoJeOaHUi.
[Tapamerpsl kosieOanuii. [lekpemeHnt 3aryxanus. KoaddumumeHnt 3aryxaHus. AnepuoandecKue
KosiebaHus. BoeiHyx)JeHHble KonebaHus. Pezonanc. ABTokosie6anus. OTKpPBITBIN 3IIEKTpUUYECKHUNA
KOHTYp. BuOpatop. OnekrpomarHuTHble KoieOaHus, HMX Xapakrepuctuka. Ilokazarensb
npenomnenud. [Ipuanun ['roiirenca. 1Ikana 31eKTpOMarHUTHBIX BOJIH.

Tema 20. OcHoBblI 2s1ekTpOHMKH. [losTynIpoBOAHNKOBBIEC IPUOOPHI.

Bunel anemenTapHbix sMuccuii. PaboTa Beixoza aiekTpoHa. TepMoaneKTpruuecKast SMUCCUS
u e€ 3aKOHBbl. DJIEKTpUYecKHil paspsn B razax. [luHu-apdexr. DnaexTpoBakyymMHbIE MPHOOPHI.
Konrakthele sBiaeHus. TepmoanekTpoaBmkymas cuia u sddext Ilensthe. P-n  mepexon.
[TomynpoBOTHUKOBBIN 11oA U TpruoA. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. ATOMHas U siepHast Gu3nKa»
Tema 21. OnTuxka. BosiHOBBIEC ONITHYECKHE SIBJICHUA. 3AKOHBI FT€OMETPUYECKON ONITHKH.
3aKoHBI OTpaXKeHHs U TpesnomiieHus cBeta. [losHoe BHyTpeHHee oTpaxeHne. OObsiCHEHUE
3aKOHOB TE€OMETPUYECKOW ONTHUKM C MOMOINbio MpuHiuna [roiirenca. MHTepdepeHns BOJH.
Wutepdepennus cBeta, e€ ocodbeHHOCTH. MeToa MoJy4yeHHs KOTEPEHTHBIX MCTOYHHUKOB CBETA.
[Ipumenenue siBneHus uHTephepeHunu cBera. Judpakuus BoiH, €€ OObSICHEHHE C TOMOIIBIO
npuniuna [oirenca. [Ipunuun [toiirenca-®Openens. Judpakuuonnas pemérka, e€ mpuMeHeHue.
B3aumoneiictBue cBera ¢ BemectBoM. [lonsipuszanusa cBera. [[BoiiHOe JyuernpernomieHue. 3aKoH
Mairoca. [lonspusanus npu OTpaXEHUU U NPEJIOMIICHUH CBETa HA I'PAHUIIE ABYX JUIIEKTPUKOB.



[Ipusma Huxoins. SIBnenue BpamieHus: 1iockoctu kojebanuit. [ucnepcust certa. HopmanbpHas u
aHopMmaibHas nucnepcus. Jucnepcuonnsiit ananus. [lornomenue csera. 3akon byrepa-JlamGepra.
Koaddumnuent nornomenus.

Tema 22. Kopnycky/asipHble CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH. KBaHTOBas onTHKa.

Oco0eHHOCTH TEIIOBOro u3nydeHus. Mojenb abcomoTHo uépHoro Tena. 3akoH Kupxroda.
Pacnipenenenue sHepruu B criekTpe abcomoTHO u€pHoro Tena. 3akoHbl Credana- bompimana u
Buna. I'umotesa Ilmanka. Ontuueckas mupoMeTpus. 3akoH BHemHero (otodddekra. YpaBHEeHHE
OuHmreitHa s BHemHero Qortoddpdexra. OO0bscHeHHEe 3aKOHOB (PoTodddeKTa ¢ MOMOIIBIO
KBaHTOBBIX TpeacTaBieHuid o ceere. [Ipumenenue dororddexra. OnbiTel Jlebenera. laBnenue
ceera. KBanroBoe oOBsicHeHHEe maBieHHs cBeTa. KBaHTOBOe OOBSICHEHHE JaBJICHUS CBETa.
KopmyckyisipHO-BOJIHOBOM 1yain3M.

Tema 23. @u3zuka aTOMOB, MOJIEKY.J1 U TBEpAOro TeJia.

JluneliuaTple CHEKTpPhl KaK KUY K CTPOCHHUIO aToMa. 3aKOHOMEPHOCTHM B CIHEKTpe
aToMapHoro Bojopoaa. Ilnanerapnas mozaens aroma. Iloctynatel bopa. Paguychl crannoHapHbIX
OpOUT. DHepreTHYecKuid CrmekTp aroma Boaopoda. llpupoga  CHEKTpalbHBIX  JTUHHIA.
MHOro3/IeKTpoHHbBIE aTOMBL. [ 71TaBHOE, OpOWTaIbHOE W MarHUTHOE KBaHTOBbIe uucia. CruH
snektpoHa. CrnnHoBoe kBaHTOBO€ uucio. [lpunnun Ilaynu u pacnpeneneHue 3JI€KTPOHOB 110
CTallMOHAPHBIM COCTOSIHUAM. CHeKTpbl aTOMOB U MoJjieKys. CTpykrypa TBEpAbIX Ten. Cuiia cBs3U
yactull B TBEPAbIX Tenax. Kpucrammmyeckue pemérku. [ledekTsl cTpyKTypbl. MexaHudeckue
cBoiicTBa TBEPABIX Ten. [edopmanus. 3akon ['yka. Pacuér monyns ynpyroctu. Teopernyeckast u
peanbHasi IPOYHOCTh TBEPABIX Tel. TeruioBble CBOMCTBA TBEPABIX TEJ: TEIIOEMKOCTb, TEIIIOBOE
paciyupeHue, TerIonpPOBOAHOCTb.

Tema 24. SInepuas pusuka.

Pasmepst u cocraB sgep. Hykinonbsl. 3apsgoBoe u  maccoBoe uMcia. M3oTombl.
BsaumopeiicTBue HyKJIOHOB. DHeprus cBsizu. [ledekT Macchl. AKTUBHOCTh, IOCTOSIHHAS pacraja,
nepuoJ moirypacmana. Anb(a-u3ydeHne, ero mpupoja M XapaKTepHCTUKU. B3ammoneiicTBue c
BELIECTBOM. 3allluTa OT JAEWCTBUA M3IydeHHs. bera-nsimydeHue, €ro npupoia U XapaKTepUCTHKU.
[IpaBuno cmemenus. B3anmonelicTBre ¢ BEMIECTBOM. 3aliuTa OT JAeWCTBHS u3nydeHus. ['amma-
U3ITyY€HUE, €r0 IPUPOJIa U XapaKTepUCTUKHU. B3anMonelicTBrE ¢ BEIECTBOM. 3alllUTa OT AEHCTBHUS
u3iydeHus. HeWTpoHHOe H3iIydeHue, ero npupoja M XapakKTepUCTUKH. BiaumonencTtsue ¢
BEUICCTBOM. 3allluTa OT MACUCTBHUS W3Iy4deHMs. FICKyccTBeHHas paJaMOaKTUBHOCTb. JleneHue
TKENBIX si71ep, KOAP(PULUEHT pa3MHOKEeHUs1 HEUTpoHOB. llenHas peaxnus. Kputuueckast macca.
Pacu€r BenmuuuHbI SHEPrUY AeNeHus sapa. M30Tonsl, ux Ucnoiab3oBaHue. Peakum TepMosiepHOro
CUHTE3a. DJIEMEHTapHbIE YaCTHIIBI.



4.3. IlepeyeHb TeM JeKIUil

O0BéM, u

Ne Tema neKimH dbopma 00yueHuUs
n/m OYHO-
oyHag | 3aouHag | . oo
Monayab 1. «MexaHuka 4 2
1 Tema 1. Mexanndeckoe ABHKEHUE MAaTEPUAIBHOM TOUYKHU U TBEPIOTO 0.5 0.5
" [rena. ’ ’
b Tema 2. JIluHaMuKa NOCTynaTeNbHOrO ABUKEHUS MaTEpUAIbHON 0.5 i
" |TOYKHM U TBEPJOro Teja. 3aKOH COXPAaHEHUS] UMITYJIbCa. ’
3.  [Tema 3. Cuibl B MEXaHHKE 0,5 0,5
4.  |[Tema 4. PabGota u sHeprus. 3aKOH COXpaHCHHsS SHEPTHH. 0,5 0,5
s Tema 5. JluHaMuKa BpalaTeabHOTrO ABUKEHUS. 3aKOH COXPAHEHUS 0.5 i
" |MOMEHTa MMITyJIbCa. ’
6. [Tema 6. lapMoHHYECKHE KOJIEOAHNS 0,5 0,5
7. [Tema 7. BonmHOBBIE TpOIECCHI 0,5 -
8. [Tema 8. OCHOBBI aKyCTUKH 0,5 -
Moay.n 2. «MexaHuka skuaKocTeil u razoB. MoJiekyjsipHas pusuka 4 )
U TEPMOJAMHAMHUKA)
0. Tema 9. 'mapoauHamuka. 3aKOHbI MEXAHUKH KUKOCTEH U ra3oB. 1 0,5
10. [Tema 10. MonekynspHas pu3uka. 1 0,5
11. [Tema 11. BraxxHocTts Bo3ayxa. 0,5 0,5
12. [Tema 12. SIBnenus nepeHoca. 0,5 -
13. [Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSIHUM. 0,5 0,5
14. [Tema 14. TepMoanHaMuKa HEOOPATUMBIX MPOIIECCOB 0,5 -
Mopnyasb 3. «uaekrpocraTuka. I10CTOAHHBIN YJIEKTPUYECKHI TOK. 4 )
DJIEKTPUYECTBO H MATHETH3M))
15. [Tema 15. DnexkTpocTaTuka. 1 0,5
16. (Tema 16. ITocTOSTHHBIN TOK. 1 0,5
17. [Tema 17. Marneru3m. MarHuTHOE 1I0JIE U €r0 XapaKTEPUCTHUKHU. 0,5 0,5
18. [Tema 18. DnekTpoMarHuTHas HHAYKIHS. CaMOMHAYKIIHSI. 0,5 -
19. [Tema 19. DnekTpoMarHuTHbIE KOJI€OAHUS M BOJIHBIL. 0,5 0,5
20. [Tema 20. OcHOBBI 251eKTpOHUKH. [10J1yIpOBOAHUKOBBEIE TPUOOPBI. 0,5 -
Monyasb 4. «OnTuka. ATOMHas U siepHas Gu3nKa» 2 -
h1 Tema 21. OHTHKVa. BonHoBbIE onTHYECKHE SIBICHUS. 3aKOHBI 0.5 )
F€OMETPUYECKON ONTHKH.
) Tema 22. KopnycKyJIIpHbIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 0.5 )
" |[KBaHTOBasI ONTHKA. ’
23. [Tema 23. ®u3uka aTOMOB, MOJIEKYJ M TBEPAOIO TEJA. 0,5 -
24. [Tema 24. SinepHas ¢usmka. 0,5 -
Uro | 14 6
4.4. IlepeyeHb TeM  NPaKTHYeCKHX 3aHATHH  (cemmHapoB) He

IIPEyCMOTPEHBI.




O0BéM, U

Ne Tema mabopatopHoii paboThI (opma obyueHma
n/m OYHO-
ouHas | 3a04HAL | o
Moayab 1. «Mexanuka» 6 1
1 OcHOBBI TeOpHH norpenrHocTeid. OOpadoTKa pe3ynbTaTOB MPSIMBIX U 1 0.5
" |HEeHnpsAMBIX U3MEPEHHUII. ’

) OnpezneneHne yCKOPEHUs: CBOOOIHOTO MaACHHS ¢ TIOMOIILI0 (PH3UIECKOTO 1 i
MasiTHUKA.

3.  |OmpeneneHre MOMEHTa HHEPIMHU TeJa C MOMOIIbI0 MasiTHuKa Obepoeka. 1 -
4 OnpeneneHre MOMEHTA HHEPLMH BPAIIAIOIIErocs Tela ¢ IOMOIIbIO 1 0.5
" [KpYTHJIBHBIX KOJICOAHUH. ’

s OnpezneneHne IIOTHOCTU Tl HEMIPABHIBHON (POPMBI THAPOCTATUYECKIM 1 i
METOIO0M.

6. |M3yyeHue MEXaHHYECKHMX KOJeOaHUI HAa MOAEIH NPYKUHHOTO MasiTHHUKA. 1 -
Moayab 2. «MexaHuKa ;KHIKOCTel 1 razoB. MoJiekyasipHas (pu3nka 4 )
U TePMOJAMHAMHMKA»

7 OnpezaeneHue CKOPOCcTH K03 (HUIMEHTa BHYTPEHHETO TPEHUS )KUKOCTH 0.5 0.5
" Ha ocHoBe Merona CTokca. ’ ’
2 Onpenenenue k03 PuineHTa BI3KOCTH KUAKOCTH BUCKO3UMETPOM 0.5 0.5
" |OcTBanbja. ’ ’

9 Onpenenenue k03pPULHEeHTa TOBEPXHOCTHOTO HATSKEHHS KUAKOCTH 1 i
METOJIOM OTCUETa Kalellb.

10, OnpezaeneHyne 3aBUCUMOCTH BBICOTBI IIObEMBI XKHUJIKOCTH B KalIMJUISIPE OT 1 0.5
[IOBEPXHOCTHOI'O HATSYKEHUSI.

1. OmnpezaeneHne BIaKHOCTH BO3yXa ¢ IOMOIIbI0 Turpomerpa Jlambpexra u 1 0.5
rcuxpomerpa ABrycra. ’
Mopnyab 3. «uekTpocTaTuKa. [I0CTOAHHBIH JIEKTPHYECKHI TOK. 6 )
DJIEKTPUYeCTBO 1 MATHETU3M.

12.  |[DnexTpou3MepuTesbHble IPUOOPHI U MPaBUiIa UX HCIIOIb30BAHMUSI. | 0,5

13.  |[M3MmepeHue 31eKTPOABMKYIIEH CUIIbl MCTOYHUKA TUTAHUS 1 -

14. OmnpeneneHne ConpoTUBIIEHUS IPOBOJIHUKA C TOMOIIbIO MOCTUKOBOM 1 0.5
CXEMBI.

15. OnpeneneHne eMKOCTH KOHJIEHCATOpa METO/I0M BOJIbTMETPA U 1 i
aMIepMeTpa.

16. |OnpeneneHre MHAYKTUBHOCTH KaTYIIKH. 1 0,5

17. |OnpeneneHre HaOPsPKEHHOCTH MarHUTHOTO MOJIST 3€MIIH. 0,5 -

18. |MccimemoBanne MarHUTHBIX CBOMCTB BEIIECTB. 0,5 0,5
Mopayasb 4. «OnTuka. ATOMHasA U siepHast QU3NKa» 6 1

19, OrnpeneneHne nokazareis NpeIoMIeHHs CTEKJIIHHOM MJIaCTHHBI C 1 i
OMOUIbI0 MUKPOCKOIA.

b0 Omnpenenenne nokasaress NPeJOMIIEHHs U KOHIEHTPALUHU caxapa B 1 0.5

aCTBOpE C MOMOIIBI0 pedhpaKTOMETpA. ’

21. |OnpeneneHue JJIMHBI CBETOBOM BOJIHBI C TOMONIBLIO Kosiel HproToHa. 2 -

. OnpezaeneHye ATUHBI CBETOBON BOJHBI C MOMOIIBIO JU(PPAKIUOHHOM ) 0.5
PEIIETKH.

Hroro 22 6

4.5. IlepeueHb TeM J1aOOPATOPHBIX PadoT.
He npenycmotpeHo.

4.6. Buabl camMocTosITeIbHON PadoThI CTYACHTOB H NepeYyeHb Y4eOHO-MeTOAU4eCKOoro
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o0ecredyeHUs ISl CAMOCTOSITEJIbHOM PadoThl 00y4ar0oIUXCs

4.6.1. IloaroroBka K ayMTOPHBLIM 3aHATHAM

[ToaroroBka o0yyaromuxcs K ayJUTOPHBIM 3aHSATHSIM COCTOUT M3 MOATOTOBKH K JICKIUSM U
MOJFOTOBKU K JaOOPATOPHBIM 3aHATHSAM U IPOBOJUTCS B YAChl CAMOCTOSITENIbHOM pabOTHI.

[ToaroToBka K JNEKIMH BKJIIOYAeT B ceOs MpopabOTKy M YCBOGHHE MaTepHaia MpeIblIyIIinxX
JeKUUH, a TaKke CaMOCTOSTeNIbHOE M3yUYeHHE TEeX BOIPOCOB, KOTOPHIE BBIHOCITCS Ha
CaMOCTOSITENILHOE M3y4YeHHE. JTa padoTa JI0JDKHA BECTHCHh C KOHCIIEKTOM JISKIIMA U YYeOHUKOM, B
pe3ylibTaTe KOHCHEKT JIEKIMH JIOJDKEH YTOUHAThCA W yrayOnstbes. Bo3HHKarolye BOMPOCHI
HE00XO0IMMO 3aIUChIBaTh, YTOOBI 33/1aTh UX JIEKTOpY. Takas peryispHas paboTa HOMOXKET CTYAEHTY
AKTUBHO OCBAaWBaTh HOBBIA MaTepHal Ha JICKIUSX.

[TonroroBka Kk 1a0OpaTOPHBIM 3aHATHSAM BKJIIOYaeT B ce0s MOATOTOBKY OTYeTa IIOo
BBINOJIHEHHON J1Ta00paTOpHON paboTe M MOATOTOBKA K BBHIIOJHEHUIO CIEAYIOUICH J1abopaTopHON
paboThl. OTYeTHl MO J1abOopaTOPHBIM paboTaM JOJHKHBI OGOPMIISTHCS B OTAEIBHOW TETpaau Io
7a00paTOPHOMY MPAKTUKYMY, IIPH 3TOM Ui KaXI0H paboThl HEOOXOAMMO yKa3zaTh €¢ Ha3BaHHUE,
1eJb pa0oThI, 1aTy MPOBEACHUS H3MEPEHUH, 3aMIUCaTh Pe3yIbTaThl U3MEPEHUH B TAOJIUILIBI, IPOBECTH
COOTBETCTBYIOIIYIO 00pabOTKY pe3yJIbTaTOB MPSMBIX M KOCBEHHBIX H3MEPEHHIA, 3aIICaTh OTBETHI.
B koHI1e kax 1011 1abopaTopHOM pabOTHI MPUBOIATCS KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPBIE CTYIEHTHI
JIOJDKHBI J1aTh NMMCHbMEHHBIE OTBETHI B CBOEH TeTpaau. /i momydeHus 3adera 1o j1abopaTopHOM
paboTe CTyACHT JOMKEH:

— HayuuTbcs paboraTh ¢ npubopamMu U 000pPYJOBaHHEM, MCIOIb3YEMbIM B JaHHOU
nabopaTopHoOi pabdoTe;

— MPOBECTH MPABUILHO U3MEPEHUs M 00pabOTKy Pe3yIbTaTOB ATHX H3MEPEHHIA;

— oopMHTH OTYET IO JaHHOU paboTe B CBOEH TeTpaau AJis 1a00paTOpHBIX padoT;

— YSICHUTH TEOPETHYECKUH MaTepuan Mo u3ydaemoil B pabore Teme B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

4.6.2. IlepeyeHb TeM KypPCOBBIX PaldoT (IIPOEKTOB)
KypcoBbie paboThl (IPOEKThI) HE MPETYCMOTPEHBI.

4.6.3. Ilepeyennb TeM pedepaToB, pacueTHO-rpaduyecKux pador

Ne /it Tema pedepara, pacueTHO-rpapUIECKUX padOT H JIp.

1. Mexanuka. MonekynspHas pusuka u TepMOIMHAMUKA.

JJIEKTPOCTATHKA U TIOCTOSIHHBIN TOK. DekTpoMarueTusm. Onrtuka. Pu3nka aToMHOTO
sapa.
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4.6.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOT0 o0ecriedeHus st
CAMOCTOSITeIbHOM PadoThl 00y4YaloIIUXCS

O0béMm, 1 hopma
Ne . Y4yeOHO-METOINYECKOE
Tema camocTosiTenbHON pabOTHI o0y4deHus
n/n obecrieueHue
OyHasl |3aoyHas
1. I'paboBckwmii P.1. Kypc
Moayas 1. Mexannka ¢buzuku. — CII6: Jlans, 2002.. 18 24
Tpodpumona T.U. Kypc ¢puzuku. —
M.: Beicmas mixomna, 2001.
1. [MexaHuyeckoe ABUKCHUE [1] §4-6; 4 4
MaTepUaIbHON TOUKHU U TBEPJIOTO [2] §1-4
Tena.
2.  |IunaMuka noctymnareabHOTO [1] §7-15; 4 4
JIBIOKCHUS. [2] §5-10
3. |[PaGota u sHeprus. 3akon coxpanenus| [1] §16-19; 2 4
PHEPIHUH. [2] §11-13
4.  |luHamuka BpamaTeabHOIO [1] §21-23; 2 4
JIBUOKCHUSL. [2] §16-19
5.  [lapmonuueckue kosiebanus v BodHbL | [1] §27-29, 31; [2] §140-141 4 4
6. [Teopus norpemHocTeil usmepeHus ®usuka. Metoauueckue 2 4
buznyeckux BenuduH. MeTo bl yKa3aHusl JUIs IOATOTOBKH K
u3MepeHus: Gu3. BETHIUH U 1a60paTOPHOMY MPAKTUKYMY.
apamMeTpOB, IPUOOPHI, Mexanuka./ BonoBuk B.H. —
[IPUMEHSIOIINECS B 1a00OpaTOPHOM JIyranck: U3n-so JIHAY, 2018.
[PaKTHKE, TOCTPOEHUE TPaPuKOB
3aBUCHUMOCTH MEXTY (PU3NUECKUMHU
BEJTMYMHAMU.
[TonroroBka K 1a00pPaTOPHBIM 3aHs-
THSIM, HAIMCAHUE OTYETOB MO KaXKJI0H
BBITIOJIHEHHOM J1ab0paTOpHOM padoTe.
Mopnyas 2. MexaHHUKa KHIKOCTel U 1. I'pa6osckuii P.1. Kypc 18 24
razoB. MoJjiexkyjsipuasi pu3nka u ¢uzuku. — CII6: Jlans, 2002.
TePpMOAHMHAMMKA. 2. Tpopumona T.H. Kypc
¢uzuku. — M.: Beiciias mikona,
2001.
7.  [MonexynsapHo-kuHeTuueckas reopust | [1] §37-38; [2] §42-43 4 4
W1eaIbHBIX T'a30B.
8.  SIBnenue mepeHoca. [1] §49-52; [2] §48 4 4
9. [ Hauanmo TepMOAMHAMUKH. [1]18§71-74; [2]§51-52, 54 4 6
M30mporiecchl.
10. (Il Hayamo TepMOAMHAMUKH. [1]§73-75; [2] §58-59 2 4
TennoBble MalTMHKH.
11. [[HoxroroBka k 1a00paTOPHBIM ®usuka. Meroauueckue 4 6
3aHATHUSM, HAlIMCaAaHHE OTYETOB 10 YKa3aHUsI ISl TOATOTOBKH K
Ka)KIOW BBITIOJTHEHHOH JIaOopaTOpPHOTabopaTOPHOMY MPAKTHUKYMY.
paborTe. MonekynsipHas pu3mKa 1
TepMoauHamuka. /Bomosuk B.H.
— Jlyranck: U3n-so JIHAY, 2018.
MonayJb 3. DjIeKTPpOCTATHKA. 1. I'pa6orckmit P.U. Kypc
[TocTOSIHHBII 3J1eKTPUYECKH I TOK. ¢uzuku. — CII6: Jlans, 2002. 18 24
JJIeKTPUYECTBO U MATHETHU3M. 2. Tpodumona T.M. Kypc
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¢usuku. — M.: Beicmias mkona,
2001.
12. [DnekTpocrartuka. [1, Yacts 2] §2-10; 4 4
[2] §78-84
13. [locTossHHBIH TOK. [1, Yacts 2] §11,13, 17-23; 4 4
[2] §96-101
14. [Marnetusm. MarauTHoe noz’e. [1, YacTs 2] §24-26; 2 4
[2] §109-112
15. [DnekTpoMarHuTHAas UHIYKIIUS. [1, YacTs 2] §33-34; 2 4
[2] §122-127
16. [DnekTpoMarHUTHBIC KOJICOaHNS. [1, Yacts 2] §38, 40; [2] §146, 4 4
[ lepeMEeHHBIN TOK. 149-152
17. [[HoxroroBka K 1a00paTOPHBIM ®usuka. Meroauueckue 2 4
3aHATUSAM, HATMCAHUE OTYETOB 110 yKa3aHUs 1Sl HOJATOTOBKH K
Ka)KJ0W BBIIOJIHEHHOM J1a00paTOPHON|1TabopaTOPHOMY IPAKTUKYMY.
paborTe. DJIEKTPUUYECTBO U MAarHeTU3M. /
Bonosuk B.H., JInxomanos A.A.
— Jlyranck: U3n-so JIHAY, 2018.
1. I'pabosckmii P.U. Kypc
Monayab 4. OnTuka. ATOMHAsI U sijiepHast g{?ﬁgg’l/mg;%j}f}g}’;goz' 18 24
¢usnka.
¢u3uku. — M.: Beicmias mkodna,
2001.
18. [['eomerpuueckas ONTHUKA. [1, Yacts 2] §45-47; 4 4
[2] §165-168
19. |BoxHOBas onrTHKa. [1, Yacts 2] §51, 53-54; 4 4
[2]§172, 176, 180
20. [KBaHTOBBIE CBOWCTBA CBETA. [1, YacTs 2] §61-62; 2 4
[2] §197-201
21. |®u3uka aTOMOB U MOJIEKYII. [1, Yacts 2] §63: [2] §208-210 2 4
22. [SlnepHble peakiuu [1, Yacts 2] §70-73; 4 4
[2] §257,266,268
23. [loaroroBka K J1abOpaTOPHBIM duzuka. Metoauueckue 2 4
3aHATUSAM, HAIIUCAHUE OTYETOB I10 yKa3aHUs 15l TOJATOTOBKH K
Ka)KJ0W BBIMIOJIHEHHOM J1a00opaTOPHONITabopaTOPHOMY MPAKTHKYMY .
pabote Ontuka. / UBanaukos B.B.,
JluxomanoB A.A. — JlyraHck:
M3n-so JIHAY, 2018.
Bcero 72 96
4.6.5. [lpyrue BHAbI CAMOCTOATEJbHOH PadOTHI CTYICHTOB
He npenycmoTtpeHsl.
4.7. IlepeyeHb TeM U BU/IOB 3aHATHH, IPOBOAMMbIX B HHTEPAKTHBHOM opme
Dopma 3aHATUA Tewma 3anaTUA WutepaktuBHbIil MeTo1 | O0BEM, U
No i/t
1. Jleknsa DJIEKTPOCTATHKA. HTepakTUBHAS JICKIIUS 2
2. Jlexuys PaboTa u sHEprus. 3aKoH VHTepakTUBHAS JICKLUS 2

COXPaHEHHUS SHEPTHUH.
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5. @DoH/1 OLIEHOYHBIX CPECTB JJIA NMPOBeAeHNsI MPOMEKYTOYHON aTTecCTAluM

[TonHoe onucanue GoHIa OLIEHOYHBIX CPEJICTB TEKYIIEH 1 MPOMEXKYTOUHOH aTTeCTaIlH
o0yyaroIuxcs ¢ nepeyHeM KOMIETeHIUH, ONMCaHUeM ToKa3aTeed u KpUTeprueB OLlEHUBaHUS
KOMIIETEHIIUH, IIIKaJI OLIECHUBAHUsI, TUIIOBbIE KOHTPOJIbHBIE 331aHUS U METOUYECKHE MaTEPHUAIIbI
IpeCTaBiIeHbl B (POH/IE OLIEHOYHBIX CPECTB M0 JaHHOH TUCHUIUIMHE B COOTBETCTBYIOLIEM

pazzene

YMK.

6. YyeOHo-MeToaAnYecKoe odecnmeueHne JUCHUMITUHBI

6.1. Pexomenayemas qurtepatrypa

6.1.1. OcHOBHA JUTEPATYPA

Ne /1

ABTOD, Ha3BaHUE, MECTO M3/aHHsI, H3/1-BO, FOJ] U3IaHUs, KOnn4yecTBo | Kois-Bo 3K3. B
CTpaHHUIT ouo.

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

1. |YueGHoe mocobue / Bacunmii ['aBpunoBuu XaBpyHsk. - Mocksa: OOO DTIEKTPOHHbIA
"Hayuno-uzparensckuit ientp MHOPA-M", 2014. - 400 c. pecype
Kann, K b. Kypc obmeit pusuku [Tekct]: Yuebnoe mocobue / eKTpOHHBIi

2. K b Kann. - MockBa: OOO "KVYPC"; Mocksa: OOO "Hayuno-
n3narensckuil neHTp MHOPA-M", 2014. - 360 ¢ pecype

6.1.2. lonoJiHUTe/IbHASA JIUTEPATYpa
Ne /i ABTOp, Ha3BaHUE, MECTO M3AAHUS, H3/1-BO, TOJ U3JAHHS, KOJIMYECTBO CTPAHUI]
1 ['pabosckuii, P.U. Kypc dusuku: yued. nocodue. / P.U. ['paboBckuii — 8-e uzm.
" |crep. - Cub.: U3narensctBo "Jlanp", 2005. - 608 c.
2. 1 |Akymusin, A. H. UccretoBanue siBIEHHS 3JIEKTPOMATHUTHONW MHTYKIHH :

yueOHO-MeToIuuecKoe nocodue Juist MpoBeAeHUs 1a00paTOPHO-MPAKTHUECKUX PaboT 1Mo
¢u3nke Ha 6a3e UHTEPAKTUBHOIO JJabopaTopHOro npaktukyma "OtkpbiTas ¢pusuka 1.1" /
A. H. Axynusn ; benl'CXA um. B.S. I'opuna. - Maiickuii : U3a-Bo benl'CXA um. B.A1.
["opuna, 2014. - 31 c.

6.1.3. [lepuoanueckue u3IaHUuA
He npegycmoTpeHsl.

6.1.4. MeToauyeckne yKazaHus JUIsl 00yYAIOUIHXCS 10 OCBOEHHIO JUCIHHIJIMHBI

No /1t

ABTOp, Ha3BaHUE, MECTO M3JaHU, U31-BO, TOJl U3aHUs, KOJIMYECTBO CTPAHUIL

Bososuk B.H. ®uznka. Mexannka. Merogudeckue yka3aHus JUisl IOATOTOBKH K
nmabopatopHomy npaktukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102
C.

Bonosuk B.H. ®uzuka. MonekynsipHas ¢puzuka u TepMoguHamMuKka. Meronnyeckue
yKa3aHUs JUIsl TOJITOTOBKH K JabopaTopHoMmy npaktukymy / B.H. Bonosuk. Jlyranck:
['OY JIHP JIHAY, 2018.

Bosiouk B.H., JIuxomanoB A.A. ®u3znka. DIEKTPUIECTBO U MATHETU3M. MeTOoIMYECKHE
yKa3aHUs [Tl TIOATOTOBKH K TabopaTopHoMy mpaktukymy / B.H. BonoBuk, A.A.
JIuxomanos. Jlyranck: 'OY JIHP JIHAY, 2018.

MBannukoB B.B., JluxomanoB A.A. ®usuka. Ontuka. Metoauyeckue yka3aHus 1Jis
MOJIFOTOBKHU K J1abopatopHoMy npaktukymy / B.B. BannukoB, A.A. JIluxomaHOB.
JIyranck: I'OY JIHP JIHAY, 2018.

Cronsiperko B.®., IBannukos B.B., Bonosuk B.H. ®usuka. Hacts [ . MeTonnueckue
YKa3aHUS ISl CAMOCTOSTEIbHON ¥ HHIMBUYaIbHOU PabOTHI C 3aAaHUSIMH TSI
KOHTPOJIbHBIX paboT. / B.®. Cronspenko, B.B. IBannukos, B.H. BonoBuk. JIyranck:

JIHAY, 2007.
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6.2. [lepeyennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «AHTEepHeT» (Hasiee
- ceThb «AIHTEpHET»), HEOOXOAMMBIX /1JI51 OCBOECHHS THCIHIJIHHBI
Ne /i Ha3zBanue nHTEepHET-pECypca, aAPeEC U PEXKUM JOCTYyIIa
1 Bukurnenus — cBo00Has SHIMKIONEAus. [ DnekTpoHHbii pecypc]. URL:
" |https://ru.wikipedia.org/wiki
HuTepHer-6u011oTeka 00pa3oBaTeNbHbIX U3JaHUI, B KOTOPOIl COOpaHbl AIEKTPOHHbBIE
yueOHUKH, CTIpaBOYHBIE B yuebHble mocobus — http://e.lanbook.com
3. |YuauBepcurerckas 6ubmanoreka online — http://www.biblioclub.ru

2.

6.3. CpeacrBa od0ecnieyeHHsi OCBOCHUS IUCIUATIINHbBI

6.3.1. KomnbrorepHbie 00y4yaue 1 KOHTPOJMPYOLHe IPOrPaMMBbl

@DyHKIHS TPOTPAMMHOT0 00eCTIeUeHUs
Ne | Bua yue6Horo | HammeHoBaHue mporpaMMHOTO YHIHIC HPOTD
/1 3aHATHUS obecrieueHus MOJIETTHPY-
KOHTPOJIb oOyuaroias
omras
l. Jlexuun - - +
t Adobe Reader, Open Office,
Moodle
2. Jlaboparopusbie [Adobe Reader, Open Office, + + +
3. Texymmit, [Adobe Reader, Moodle + + -
MOJYJIbHBIH,
HUTOTOBBIN
KOHTPOJIb

6.3.2. Ayauo- u Bueonocodusi He nperycMoTpeHsl.
6.3.3. KomnbroTepHblie npe3eHTalnu yueOHbIX KypcoB He npenycMoTpeHsl.

7. Onucanue MaTepuaJIbLHO-TeXHUYeCKOI 0a3bl, HEOOXOAUMOI1 VISl OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO MpoLecca Mo JMCIUIIMHE
HaumenoBanue o6opyaoBan-
Ne | HbBIX yueOHBIX KaOMHETOB, [lepeuenb 0OCHOBHOTO 000PY10BaHMs, TPUOOPOB U
n/n | 0OBEKTOB IS IPOBEICHUS MaTepHaoB
3aHATHI
1. [-313 —  ayauropus mus  [Lxad c 3akp. 8. — 3 mr., cron aya. — 20 wr., mkag gad. — 2
[POBEICHUS JIAOOPATOPHBIX,IT., CTya ydeH. — 30 mT., cTon aByxTymO. — 1 mr., crox
CEMHHAPCKHUX u jogHOTYMO. — 1 mT., mkad it ogexka— 1 1mT., JOoCKa JI/Tex.
PAKTUYECKHX 3aHATHH, [MoKa3. —1 1mT., jaboparopHble TPUOOPHI U O0OpYHOBaHHE
PYIITOBBIX u |(a/Tpanc-popmarop, ammepmerp I-86, BoabTMETp I-87,
VHIMBHTy aIbHBIX BOJIETMETP, ranbBaHoMeTp I'CA, 311. muTt, o6opynoBanue 87J1-
KOHCYyJbTalMii,  Tekymero (01, KaTymka WHIYKOIMOHHAs, MarasuH CONPOTHBICHHS,
KOHTPOJISI, MPOMEKYTOUHOM — |[MAaIlIMHA 3JIEKTP., OaTapest KOHIEHCAT. U JIp.);
aTTecTalluHy,
CaMOCTOSITENIbHOM paboThI
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[-315 —aynuropus nns
[POBE/ICHUST  J1aOOPATOPHBIX,

[Ixa¢ c 3akp. aB. — 2 wrT., padounii cron «/I»-16, ct. as Bec.

CEMHHAPCKUX u JI®-550 — 1 wrt., nuc. cr.JI®-540 — 1 wt., apmaTrypHsblii CT. — 7
[IPaKTUYECKUX 3aHATHH, [T., ceid —1 mrT., TocKa 1/Tex mok. — 1 mT., CToI OMHOTYMO. —
FPYNIOBBIX U 2 WT., cToa ayd. — 1 mrt., ctyn yyenud. — 30 ., cremiax — 1
HIMBH1y aJIbHBIX IT., CTyJ J1ab. — | mWT., CTyN I/MATKUi — 2 mT., 1Tab0paTOpHbIE
KOHCYJBTAlUi,  TEKYLIETro [MpuOOphl U 000pyaoBaHue (000p «IIEKTpoy», BOIbTMETp D-
KOHTPOJIsI, IPOMEKYTOYHOMS0S5, reHepaTop 3BYKOBOHM, HCTOYHUK MUTAHUS YHHBEPC.,
aTTecTaluu, MUKpOUHTEp. «JIuHHUKa», MHKpo(OTOMETp. HEperucrp.,
caMoCTOATENbHON paboTel  |ocBeTnTens OU-18, ocumnorpad siektp., mpubop GU3U3MEpH.,
MasiTHUK YHHUBEpPC., BOJIBTMETP, OapoMeTp aHepou[., BECHI
TexHuueckue, re"epatop ['YK (c), ucrounux WOIIII-2,
ITFOKCOMETP (C), MHUKPOCKOIl M Jp.); Y4eOHO-METOIUYECKHE
MaTepuabl
[-317 — aymuropus misiCron ayn. — 10 wr., cron — 9 wr., mkad ansg npud. — 3 wr.,

[pOBEJEHUSI J1a0OPATOPHBIX,
CEeMHUHApPCKUX u

CTyJl YYEHHH. 31 mT.,, J0CKa JI/TEXIIOK. I .,
o0opynoBaHue A J1a00paTOpHBIX pabOT MO MOJEKYISIPHOIL

[MPAKTHYECKUX 3aHATHIL,((pHU3UKE 1 TEPMOAMHAMUKY (371, IIUT, MPOOUPKHU, TEXHUIECKUE
[PYIIIOBBIX U[BECBI, MUIIETKH, IPYIIa)
VIHIMBH1y QJIbHBIX

8. MexxaucunjJInHapHble CBA3H

ITpoTokoa

coriacoBaHus paboueil IporpaMMsl ¢ APYTUMU JUCLUILIMHAMU

JTUCLUIUIMHBI, C KOTOPOM

HanmenoBanue

Kadenpa, ¢ koTopoii

[Ipennoxenus o6 usz-
MEHEHUsX B paboueit

POBOIHIOCH MPOBOJAUIIOCH Mporpamme. [Toamnuce 3aB. kadenpoii
P COrJIacOBaHUE 3axmrodeHre 00 uTorax
COTJIacOBaHUE
COTJIACOBaHUs
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Jluct n3MeHeHui pabodei mporpaMMbl

[Tpunoxenue 1

Howmep
M3MEHEHUS

Homep
[IPOTOKOJIA
3aceaHus
Kadeaphl U gaTta

CrpaHnuiibl ¢
W3MEHEHUSIMU

[IepeyeHb OTKOppEK-
TUPOBAHHBIX ITyHKTOB

[Toanuce 3aBe-
ITYOIIETO
kadenpoit
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[Tpunoxenue 1

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JlomKkHOCTHOE MO, IPO-
BonuBuiee nmposepky @.1N.0.,
JI0JKHOCTb,

Jara

[ToTpebHOCTH B
KOPPEKTHPOBKE

[Iepedyenp nyHKTOB, CTp.,
pa3zenoB, TpeOYIOMHUX
U3MEHEHUN
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[Tpunoxenue 1

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKON ®EJEPALINA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIETO OBPA30BAHMSA « IYTAHCKUN T'OCYJIAPCTBEHHBIN
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB

10 JUCLUIUINHE (MOAYII0) «PU3UKa»
JUTSL HAITpaBIIeHUs TOATOTOBKH (criennanbHOCTH) 35.03.04 ArpoHOoMus
HanpasyIeHHOCTb (po¢uib) TexHomoruu Npou3BOACTBA MPOAYKLUHN PACTEHUEBOICTBA

I'ox Hauama moarotoBku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHJIUKATOPAMM JJOCTUKEHUS KOMIIETEHIUI, C YKASAHUEM

3TAIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMS OBPA3OBATEJIBHOM ITPOT'PAMMBI

DopMyTUpOBKa Wnpnkatopsl noctwkeHus | Otamn (ypoOBEHb) [Inanupyemsie Haumenoanue QHHE OLICHOYHOTO
Kon xoHTpO-|  KOHTpOIMpyeMOoit KOMIIETCHIINU OCBOCHUS pe3ynbTaThl 00ydeHus | moayiseil u (uau) | HaumeHOB cjpencTBa
TUpyeMon KOMIIETEHLIUN KOMITETCHIIUU paszesnoB Texymmuit | I[Ipomexyrounas
KOMIIE- JTUCIUTUTAHBI KOHTPOJIb aTTecTauus
TEHLIUHU
OIIK-1 CnocobeH pemath OIIK-1.1. [lepBblii 5Tan TecThl DK3aMeH
3a1a4K PA3BUTHS JleMOHCTpHUPYET U (MOpOroBbIi 3HaTh: OCHOBHBIC 3aKPBITOTO
o0nactu MCIIONB3YET 3HAHMS YPOBEHB) OPCICTICHHSA THIa
Hpo(beccnoﬁam,ﬂofx’l OCHOBHBIX 3aKOHOB (bHSHKH’ (I)I/IBI/I‘IGCKI/IG
NeATENBHOCTH 1 (MIM) [MATEMaTHYCCKHX HAYK _ 3aKOHBI U ABNCHUA  Monyis 1.
OpraHH3aIMH Ha JUIS PELLIEHHS THIIOBBIX Bropoii atan 5 «MexaHuka» TecTsl OK3aMeH
(MpoOBUHYTHI [YMeTh: Monyb 2. OTKPBITOTO
OCHOBE aHAJIN3a 3a7a4 B
. . YPOBEHB) WHTEPIPETUPOBATD «MonexysipHast TUTIA
FOCTIOKEHMIE Hayki i IPO(ECCHOHANBHOM (u3nyuecKue 3aKOHbI U (PU3KKa U (BOIpOCHI [UIs1
[IPOU3BOACTBA ACATCIILHOCTH SIBJICHHSI, IPUMCHSATh  (TEPMOJIMHAMUKA.  (OTIPOCA)
WX UL PELLICHUS MexaHuka
MPaKTUYECKUX 337a4  PKUJIKOCTEH M Ta30B»
Tpertuii sTan Baagers: HaBplkamMu  |MOJTyIIb 3. PacuetrHas OK3aMeH
(BBICOKUIT [MPUMEHEHUS OJIeKTpoCTaTUKa.  [paboTa
YPOBEHB ) (hu3nIECKUX [TocTostHHBIN
3aKOHOMEPHOCTEH B [JIEKTPHUYECKUH TOK.
MPaKTUIECKON DIEKTPUYECTBO U
NesITeTbHOCTH MarHeTH3M»
Monyns 4.

«Ormruka. AToMHasA

U siepHas pU3uKay




2. OMMCAHME TTOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHHS KOMITIETEHIIUS
HA PA3JIMYHbBIX OJOTAINAX HUX @®OPMHUPOBAHUSA, OIIMNCAHHUE MHKAJI

OLHEHUBAHUA
Ne i/ Kparkas xapakTepucTuka Kpurepun oneHnBanus [11kana oneHUBaHMS
Il Hauwmeno OlLICHO4HOro cpencrea ([IpencraBnenue
BaHUE OLIEHOYHOT' O
OIICHOYHO T'0 CpeacTBa B
cpencTBa donme
1. TecT CucrteMa TecToBbIe B Ttecte BemosHeHo 90-100%|Onenka
CTaHTAPTU3UPOBAHHBIX  [3a7aHUS 3amaHui «Omauynoy (5)
3aJJaHNH, TTO3BOJISIONIAs B Tecte BeimonHeHO 00I1ee 7589%|Onenka
M3MEPHUTH YPOBEHB 3amaHui «Xopowo» (4)
3HAHUU. B Tecte BemomHeHO 60-74%|OneHka
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.  |Onpoc dopma paboTHL, KOTOpas |Bompock K [IpoeMOHCTPUPOBAHEI Ouenka
MTO3BOJISICT OLICHUTH oTIpoCy MpeIoIaracMele oTBeTHL;  [«Omuuunoy (5)
KpYyTro30p, yMEHHE MIPaBUIHHO HCTIOJh30BaH
TOTHYECKH MMOCTPOUTH QITOpUTM  OOOCHOBaHHWK  BO
OTBET, yMCHHE BpeMs ~ pacCyKAEHHUHl;  ecTh
[IPOAEMOHCTPUPOBATH JIOTHKa pacCy>KAeHUil.
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
[paccyKIeHuM; OTBETHI HE
[TOJTHBIE.
OTBETHI HE TIPEICTABJICHBI. OueHka
«Heyoosenemsopu
menvroy (2)
3. [PacuerHa s1 {CpeacTBo NpoBEpKU [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  3ajadyd.  3ajgada

CIICHA IMPaBUJIbHO.

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

[paBUIILHO 0OPMIICHO.

Ouenka
«Xopowo» (4)




No i/

Kparkas xapakTepucTuka

Kpurepuu onennBanus

[1Ixama orieHUBaHUS

IIPOBOAUTCH 11O
OKOHYaHUHN U3YyYCHUS
JTUCIHITINHBI.

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 UIeil; HABBIKAMHU
ApryMEHTAIlMH U aHaju3a (pakTos,
COOBITHH, SBJICHUIL, IPOIIECCOB.
BricTaBisieTcst o0yJaromemycs,

n | Hawmmeno OLIEHOYHOTr O cpencTBa  |[IpencraBicHue
BaHUE OLIEHOYHOT' O
OIICHOYHO I'0 CpeacTBa B
cpeacTBa doHe
3ajaua pelleHa  MPaBHIIBHO.
EcTb oTebHBIC 3aMEUaHHUS.
[IponeMoHCTPUPOBAHO Ornenka
[MOHMMaHHE METOIMKH pelleHus u |« Yoosremeopum
YAaCTHUYHOE €€ MPUMEHEHUE. envHo» (3)
3ajaya perieHa 4acTUYHO.
3amaya He pelleHa. Ornenka
«Heyooenemsopu
menvHo» (2)
4 3auer 3aueT BHICTABISIETCS B TecToBble B Tecre BemonHeHo 60-100%«3auTeHox

[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.

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

M37arath CyTh BONpPOCA, HO UMEET
MECTO HEJOCTATOYHAs IIOJHOTA]

OTBETOB 10
M3IaraeMomMy BOTIPOCY.
[Tpo1eMOHCTPUPOBAHO BIIAJICHHE

aHAJTUTHYCCKUM
CIIOCOOOM H3JIOKEHHSI BOIpPOCa U
HaBLIKAMU apryMeHTallu.
BricTaBisieTcst

TIOJTHO,

o poOHO " TPaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI

Oniera u BOIIPOCHI
PK3aMeHaTopa.

Ilokazano  3HaHWe  OCHOBHBIX|OIEHKa
TEOPETUYECKUX nojoxxeHu#  («Xopowoy» (4)
BOIIpOCa; yMeHHe
QHAITM3UPOBAThH SIBJICHUS,

(axTbl, JEHCTBUS B  paMKax
BOIIPOCA;  COAEPXKAaTeJIbHO U
CTUINCTUYCCKU rpaMOTHO
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No i/

Kparkas xapakTepucTuka

Kpurepun onennBanus

[1Ixama orieHUBaHUS

n | Haumeno oneHo4Horo cpeacrsa |[IpencraBnenue
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.

Buanenue AHATNTHYECKAM
CIocO00M HBJIOKEHHUST BOIPOCA W
BIIaICHUE HaBBIKAMH
apTyMEHTAITHH HE
[POAEMOHCTPHPOBAHO.

OOy4aromics JIOTTY CTHJT

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
[TPOAEMOHCTPHUPOBAHO.

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

Ornenka
«Heyoosenemeopu
menvro» (2)

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

OueHo4HbIe CpeACcTBa A5 NPOBEIeHNs TeKYIIero KOHTPOJIA
Tekymuit KOHTPOJIB OCYIIECTBIIETCS MPETIOABATEIEM UCIUIUINHBI IIPH POBEICHUN
3aHATUH B (popMe TeCTOBBIX 3aJaHUi, YCTHOTO OIPOCa U paCueTHON pabOTHI.

OIIK-1 Cnoco0eH pemath 3aga4u pa3BUTHS 00J1acTH NPodecCHOHATBHON JesiTeIbHOCTH U
(WJIK) OpraHu3amuM HA OCHOBE aHAJIM3a JOCTUKEHUd HAYKHM U IIPOU3BOJACTBA

OIIK-1.1. JleMmoHCTpPHPYET M MCIOJb3YeT 3HAHUSA OCHOBHBIX 3AKOHOB MaTeMAaTHYeCKHX HAYK
AJIl pellieH!s] TUIIOBBIX 32124 B NPO(eCcCHOHAIBLHOM e TeJIbHOCTH

IepBbiii 3Tanm (MOPOroBoii ypoBeHb) — MOKA3bIBaeT CPOPMUPOBAHHOCTH IOKA3aTe/Is
KOMIICTCHIIUH «3HATh»: OCHOBHBIE OnpeaeaeHusa GU3NKHU, PU3nYecKHe 3aKOHBI U SIBJICHUS
TecToBbIe 32]aHUA 32AKPBITOr0 THIIA
1. VYkaxwure onpezesieHue Macchl Tena
A) KOJIMYECTBO BEIIECTBA B TEJE
b) mepa nneptHOCTH B Tene
B) otHomeHnue Beca Tena K yCKOPEHUIO CBOOOIHOTO MaIeHUS
') Mepa noTeHMaIbHOW YHEPTUU Teja
J1) Mepa B3auMHOT0 NPUTSHKEHUS Tela
2. Kakoli n3 Ha3BaHHBIX 3aKOHOB UCIIOJIB3YETCS IPU pacdyeTe NOA3EMHOM CHIIBI KpbLIa
camonéra?
A) 3akoH Apxumena
b) 3axon bepnymnnu
B) 3axon [lackans
I') 3akoH uHEpLHMHN
J1) 3aK0H BCEMUPHOTO TATOTEHHUS
3. Uro Ha3pIBaeTCs TEMIEPATYPOil?
A) cTeneHb HarpeTocTu Tena
b) mepa cpenHeil KHHETHUECKOM SHEPrUH MOJIEKYJT
8) Mepa yucia CTOJKHOBEHUN MOJIEKYI
I') Mmepa BHyTpeHHEN 3HEPTUH BELIECTBA
J1) xapakTepuCTHKa arperaTHOro COCTOSIHUS BELIeCTBa
4. T'a3 HarpeBarOT B FepMETHUECKH 3aKPBITOM cocyze. Kakoi n3 yka3aHHBIX TPOLIECCOB UMEET
MecTOo?
A) nzobapuueckuit
b) nzorepmuueckuit
B) uzoxopHsrit
I') agnabaTuaeckuit
J1) monutponnyeckuit
5. Yro ABnseTca MPUYUHON B3aMMOJACHCTBHS MOJIEKY?
A) CHUJIBI 2JIEKTPUUYECKOTO B3aUMOIEHCTBUSA
b) cuiibl rpaBUTallMOHHOTO MPUTSHKEHUS
B) BHyTpUsnEpHbIE CUIIBI
I') 3akoH uHEPIIIHN

J1) Mepa yucia CTOMTKHOBEHUH MOJIEKYIT
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Kiroun

=

DN D[N —
SIS
=2
)1

Bropoii 3Tan (MpoABHHYTHIH YPOBEHb) — NOKA3bIBaeT C(POPMUPOBAHHOCTH NOKA3ATEJIsA
KOMIIETEHIIUH «YMeThb»: HHTEPNPeTHPOBATh (pM3HYeCKHe 3AKOHBI U SIBJICHHS, IPUMEHATh UX
JJIS1 pelIeHNs MPAKTHYeCKUX 3a1a4

3agaHusi OTKPBHITOrO THIA (BONPOCHI ISl ONPOCA):

1. UTo mOHMMAIOT MO/ MOHITHEM «MaTepUabHAas TOUKa»?
2. Yro Ha3bIBAIOT BTOPOI KOCMUYECKOI CKOpocThio? UeMy oHa paBHa?
3. Cdopmynupyiite 3akoH ['yka.
4. UYro npexacrasisieT co0oil pacnpezaenenne bonpmana?
5. UYrto Ha3bIBalOT BHYTPEHHEN 3HEpruei temna?
Kinroun

l. |OgarM W3 OCHOBHBIX TMOHSTHH MEXAaHUKU SIBIISICTCS TOHSATHE MATCPUAIBHON TOYKH, YTO
O3HayaeT TeJio, OO0JaJaroIee MacCoi, pa3MepaMH KOTOPOTrO MOXKHO TIpeHeOpedb NpH
ACCMOTPEHMHU €r0 JIBUKEHUS.
2. |Bropast kocMu4ecKasi CKOPOCTh — 3TO CKOPOCTh, KOTOPYIO HY>KHO COOOMIMTH TNy IS TOTO,
4TOOBI OHO TIOKHHYJIO 00JIaCTh 36MHOTO MPUTsHKeHus. [l onpeieseHusi BTOpoil KOCMHUYECKOH
CKOPOCTHU CIIEIyeT BBIYHUCIUTH PaboOTy, KOTOPYIO HEOOXOAMMO COBEPIIUTH MPOTUB CHII
3eMHOTO TPUTSHKEHUS Ui yAajJeHHs Tella C MOBEPXHOCTH 3eMJIM Ha OECKOHEYHOCTh. JTa
paboTa paBHA PA3HOCTH NOTECHIIMAIBHBIX SHEPTHM Tejda B HAYAIBbHOM M B KOHEUYHOM
[MOJIOKCHUSAX: A= K —uUH
3. |Cuyia ynpyrocTs, BO3HUKAOIIAS TIPU YIIPYroi AeGopMaliuy pacTsHKEHUS WK CKaTUs Tea,
POIOPLIMOHANIbHA a0COMIOTHOMY 3HAUYEHUIO U3MEHEHHUS JUTMHBI TeTa.
4. Pactipenenenuie bonbliMaHa mpeacTaBiseT co0O0W OTHOIIEHHWE YMCIIA YacTHUIl, 00Jadarolnx
ONpPeACICHHON NOTEHIUAIBHOM 3HEPTUEH, HITH, YTO TO K€ CaMO€, HAXOAIINUXCA B HEKOTOPO
TOYKE CUJIOBOTO I10JIs1, K IIOJTHOMY YMCIY YacCTHI] B ra3e.

BHyTpeHHeI’I 3HeereI71 TeJa Ha3bIBaIOT YacTh €ro IMOJHOM 9HEPTHUHU 3a BBIYCTOM KHUHETHYECKOM
OHCPIYH ABVIKCHUS TEJIa KaK LCJIIOT0 U HOTGHIII/IaJ'IBHOI\/'I OHECPIHU TCJIa BO BHCHIHEM IT0JIC.

Tperunii 3Tan (BHICOKHI YPOBEeHb) — MOKAa3bIBaeT CPOPMUPOBAHHOCTH NMOKA3aTeJs
KOMIIETEHIIMM «BJIAJETb»: HABbIKAMH IPUMEHEHU: (U3HMYECKHX 3aKOHOMEPHOCTeH B
NPaKTHYECKOM 1eATeJIbHOCTH

Pacuyernas padora:

1. B pesynbTaTte m3MepeHuil auameTpa d Kammuisipa B CTEHKE JIETOYHBIX aJTbBEOJ MOTYUEHBI
CJeAyIoIINe 3HAUCHUS: di = 2,83mk; d2 = 2,82mx; d3 = 2,8lux;
da= 2,85 mx; ds= 2,87 mx. Haiitu cpeaee apudMeTniecKoe 3Ha4YeHUE U OTICHUTh TOYHOCTh
U3MEPECHUM.

2. Baron maccoit m = 20T, IBHKYIIHICSA paBHO3AMEIJICHHO ¢ HAYAJIbHOM CKOPOCTBIO VO = 36
KM/4, TIOJ] IEUCTBUEM CHIIBI TpeHUs F = 6 kH uepe3 HekoTOpOE Bpemsi
octa”aBnuBaetcs. Haiitu: 1) paccrosiaue, KOTOpoe MpoiAET BaroH 10 OCTaHOBKH; 2) paboTy
CHUJI TPEHUS.
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. apuk maccoii 100 r ynan ¢ BBICOTHI £ = 2,5 M Ha TOPU30HTAIBHYIO TUTUTY U OTCKOYHUI OT

He€ BCIEACTBHE yNPYyroro yaapa 6e3 morepu ckopoctu. OmnpenenuTs CpeaHion cuty (F),
JICWCTBOBABINYIO HA IIAPHK MPHU Yape, €C MPOI0DKUTEIbHOCTE yaapa A ¢t = 0,1 c.

4. Omnpenenuthb CUITy HATSDKEHUS KaHaTa IpU MoaAbEME Tpy3a Maccoll m=1,5T, eciu 3a Bpems ¢
= 2C OT Hauaja IBMKEHHUS CKOPOCTh Bo3pocia oT vo=0 10 v~=3,6 m/c.
5. Komneco paguycom R = 0,1 m Bpamaercst Tak, YT0 3aBUCUMOCTh yTiia IIOBOPOTA ¢ OT BpEeMEHHU
t naércs ypasHenueM ¢ = A + Bt + Ct *, rae B =2pad/c u C=1 pao/c’. JIns Touek, IeKaImx
Ha 0001€ KoJieca, HAlTH yepe3 BpeMs ¢ = 2 ¢ ITociie Hayalla IBUKEHUS: 1) YIJIOBYIO CKOPOCTh
®; 2) TMHEHHYI0 CKOPOCTH V; 3) YIIIOBOE YCKOPEHUE €; 4) TaHTEHIUAIbHOE YCKOPEHUE ar;
5) HOpMaJIbHOE YCKOPEHHE an; 6) MOJTHOE YCKOPEHUE d.
Kinroun
I. Pemenue.
1. Cpennee apudmernueckoe d HaXOIUM 110 GOpMYJIE:
d+d +d +d +d
d= 1 2 3 4 5
5
2.1loacTaBisieM YUCIOBbIE 3HAUCHUS:
2,83 +2.82+2.81+285+2.87
d= = 2,836( mK)
3. Haxonum abcomoTHBIE TOTPEIIHOCTH OTAEIBHBIX U3MEPEHU:
|Adi|= |d1—d| =]2,83 —2,836/=/0,006] (mx)
|Ad2| = |d2—d| =12,82 —2,836/=(0,016] (mx)
|Ads| = |ds—d| =|2,81 —2,836|=/0,026]  (mk)
|Ada| = |da—d| =|2,85 —2,836/=(0,014| (mx)
|Ads| = |ds—d| =|2,87 —2,836/=0,034] (mk)
4. BeIaucIsieM CpeHIO abCOMIOTHYIO orpemHnocts |A d | no ¢popmyine:
IAd1 |[+|Ad2 [+|Ad5 [+|Ada|+|Ads|
0,006 + 0,016 + 0,026 + 0,014 + 0,034 0,096
IAd | = = =0,192 mux .
55
5. BeruucnsieM OTHOCUTENBHYIO TOTPEITHOCTD:
Ad 0.0192
E= -100% =, - 100% = 0,7%.
d 2,836
6. OKOHYATEIIEHBINA PE3yJIbTAT 3aIMChIBAEM B BHJIE JIOBEPUTEIILHOTO HHTEPBAJIA, B CEPEIIMHE
KOTOPOT'0 HAXOJUTCS UCTUHHOE 3HAUEHUE TUaMETpa:
2.836 —0.007 <d <2836 +0.007 (ux)
2. Pemenue.
1. TIpoiifieHHBIi MyTh MOKHO ONPEIENUTh U3 COOTHONIEHHS V> — U2 =2 a s, (1)
r7ie U — KOHEYHAast CKOPOCTh; & — YCKOpEHHE.
Ecnu ydecTh, 4TO KOHEUHAsE CKOPOCTh PaBHA HYIIIO, 8 YCKOPEHHE OTPULIATENbHO, 2
2 Vo
nojgyunM U =2 a s, OTKyAa § = . (2)
0 2a
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VYckopeHue a HaiaEéM 1o BTopoMy 3akoHy HeroTona:

F
a= . 3)
m
B namewm ciaydae F — cuiia TpeHuUs.
[ToncraBuB B hopmyiy (2) Beipakenue s, a u3 (3), morydum
20m
s= o 4)
2F
BbIHIIeM YHCIOBbIe 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 uncnoBbie 3HaYeHUS B (4) U BBIUUCIUM

10%-2-10%
s = =167 (m).
2-6-10°
2. PaGoty cuin TpeHus onpeaenum no Gopmyse
A=Fs, )

rac s — nyTh, HpOfII[@HHbeI TCJIOM 3a BpEMs JEUCTBUS CUJIBI.
ITociae moAaCTaHOBKHM YHCIOBBIX 3HAUCHUM MoJIy4Yrum

A=6-10°-167=10° (JIx) = 1 MJIx).

Pemenue.
ITo BTOpOoMy 3akoHy HBIOTOHA mpou3BeneHUE CPEIHEN CHIIBI HA BpeMs €€ NeHCTBUS
PaBHO U3MEHEHUIO UMITYJIbCA TEJIA, BBI3BAHHOI'O OTOM CUJIOH, T. €.
FF"At = mu; -mi\ = m(6; — 1), (1)
r71e V1 ¥ V2 — CKOPOCTH TeJla JI0 U TIOCie ASUCTBUS CUiIbl; A £ — BpeMs, B TEYeHHE KOTOPOTO

/-\ m (62— 1)

neiicrBoBana cuaa. M3 (1) momyuum F' = (2)
At
Ecnut y4ecTs, 9T0 CKOPOCTh V2 YUCICHHO PaBHA CKOPOCTH V1 M MPOTHUBOIOJIOKHA €if
m (-01 -01) 2m
10 HATPaBJICHUIO, TO hopmyia (2) mpumer Bux { F' ) = = - D.
At Ar!
Tak Kak IapyK ymai ¢ BBICOTHI /1, TO €r0 CKOPOCTh Ipu yaape Ui= 2 g h .
C yuérom storo nomyunm { F ) = — 2gh.
At

IToxcTaBuB Cro/1a YUCIOBBIC 3HAYCHUS, HAUAEM

(Fy=—201  2.981.2 5=-14(H).
1
3HaK «MHHYC)» IIOKa3bIBA€T, YTO CHJIA HaAIIpaBJICHA IIPOTUBOIIOIIOKHO CKOPOCTHU
IMAJCHHUA IIIapHUKa.
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Pemenue.

IIpu nogbémMe rpy3a ¢ YCKOPEHHUEM Ha HEro JAEMCTBYIOT JABE CHIIBL: CHIIA

TsOKecTH P, HampaBieHHas BHM3, M CHJIa HaTsHKeHMs KaHata 1 — BBeEpX.
Yckopenue, [I0JIy4aeMoe Ipy30M, BBI3BIBACTCS

PaBHOJECHCTBYIOIIEH 3TUX CHIL

Ecnu npuHATH HampaBieHHE BBEpX 3a IOJIOKUTENBHOE, TO COTJIACHO
BTOpPOMY 3akOHY HbpIOTOHA MOXHO HamucaTh:

T-P=ma,otxkynaT=P +ma.

BrIipasuB cuity TSKECTH Ipy3a 4epes ero Maccy, Mojryqyum

T=m(g+a M
T YckopeHue npu paBHOYCKOPEHHOM ABIKEHUU OMPEACTISIeTCS U3
Vlt = MO
41 COOTHOILEHUS a= , 2)
4
A T TTATTATIT YTAa@ ATrAanAnmy « TX TAATTATITTA O ATrAnAnmT o F N AR T

HU3MEHCHUS CKOPOCTH.
Tak xKak HavaabHas CKOpPOCTh paBHA HYJIIO, TO

U
a= . )

f
[MoncraBus B popmyiy (1) Beipakenue 1iist a u3 (3), MOTydnM

" 4)
Vil
Bripasum qucnossie suauenus seauuun 6 CH: m= 1,51 =1,5*103kr, 1 =3,6 M/c,t =2 c.
[TpoBepuM enMHUIIBI IPABOH U JIEBOH YacTell pacu€THO GopMyIisl (4), 4TOOBI yOSIUTHCS, YTO
OHU coBnazaroT. s 3Toro noacrasiseM B GOpMyITy BMECTO BEIUYHMH MX
enuannel B CU: H = kr - (M/c? + M/c - ¢) = kT * M/c?, H=H.

T=mo+ —

IToncTaBuM uncioBble 3Ha4eHUA B (4) M BHIYHUCITHM:

)3 T: 1,5010 9,81 + 3,@(}:’%4104 (H): 17,4 (KH)
2J
\/
Pemenue.
_dap _
1. Mi3BecTHO, YTO yriIoBasi CKOPOCTh Ta __c_l'_t__ )22

- 3y _ 2
Nwmeem: Ta dt(A+21+t) 2+ 3]

Ta (t=2)=2+3°2*= 14 (pao/c).
2. JIunetinast CKOpOCTh M CBsI3aHa C YTJIIOBOM CKOPOCTHIO TA COOTHOIIEHHEM U = TaR,
WIIM, B HALIEM CITy4Yae, u=Q2+31%°*R.
JluneliHas CKOpPOCTh U B MOMEHT BpeMeHH f =2 ¢ paBHa U (¢
=2)=14°+0,1 = 1,4 (m/c).
3. YIioBoe yCKOPEHHE S CBSI3aHO € YITIOBOM CKOPOCTHIO TA COOTHOLICHHEM
dra d?
S=—=Ta= (b
dt ar -
dma d ) ,
B namewm cnydae s = ---- = —(2+371)=61;s (t=2)=62=12 (pao/c).
4. dopmyre:
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an=0*- R an (t=2)=14>-0,1=19,6 (m/c?).

6. [ToHOE yCKOpEeHuE paBHO:

- /ff ny a=1/19,62+1,2% = 19,64 (u/c?).
Otser: 1) o = 14 pao/c; 2)v =14 wm/; 3) &= 12 pao/c*;
A gr= 1.2 a/c SYan=19,6 m/c%  6) a=19,64 m/c?.
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32.
33.
34.
35.

36.
37.
38.
39.

BOHpOCLI AJIA JK3aMEHa

Pu3nyecKkue 0CHOBbI MEXaHUKH.

[Tpenmet ¢usuku u e€ CBA3b C APYrUMHU HayKamu. EQMHUAIIBI U3NIECKUX BEITHYMH.
CKOpOCTh U IyTh NP MOCTYNATEIBHOM JBUKEHUU.
YckopeHue 1 ero coCcTaBJIsIoIInE.
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.
MowmeHT cuibl. YpaBHEHUE AMHAMUKH BPAIATEIbHOTO ABUKEHUS TBEPAOIO 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.
Heunepuuansubie cuctemsl oTcuera. CHIbl HHEPITUH.
Mexannueckue xkonedanus. ['apMoHHUeckne KoneOaHusl U UX XapaKTEPUCTUKH.
CrnosxeHue 0JMHaKOBBIX TAPMOHUYECKUX KOJICOAHUH.
JluHnamuka KosnebaTenbpHOro IBIKEHUS. MasTHUK.
3aTyxarolye U BEIHYK/ICHHbIE KOJICOaHMUsI.
Mexanuka )xuakocrtei. Jlapinenue B )KUIKOCTH U B Tase.
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.
3aK0H B3aMMOJICUCTBHS MACChl U SHEPTHH.

OCHOBBI MOJICKYJISIPHOM (PM3UKH H TEPMOJANHAMMKH.

CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUN METOIbl. ONIBITHBIE 3aKOHBI UAEATBHOIO rasa.

VYpasuenue Kiaiinepona-Meneneesa.
OcHoBHOe ypaBHeHre MKT naeanbHbIX ra3os.

3akoH MakcBeia JId pacIpCACIICHUA MOJICKYJI UACAJIBHOTO I'a3a 10 CKOPOCTAM U SHCPIrUusiM

TCIJIOBOTO IBUXKXKCHUA.
Cpennee 4HCIIO CTOJIKHOBEHUN U CPEHSS JITMHA CBOOOTHOTO Mpobera MoJIeKyI.
OnbiTHOE oaTeepxkaeane MKT. SIBnenue nepenoca.
OCHOBBI TepMOIMHAMUKH. YHUCIIO cTeneHel CBOOO bl MOJIEKYJIbI.
ITepBblii 3aKOH TEPMOIMHAMUKH.




40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
57.

58.
59.

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

66.
67.

68.
69.

WX R WD —

10.
11.

Pabota raza npu usmenenuu ero o0béma. TermmoeMKOCTb.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.
Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.
Kpyrosoii npouecc (k). O6paTiuMbie 1 HEOOPATUMBIE TPOLIECCHI.
DHTpONUS U €€ CTAaTUCTUYECKUI CMBICI. BTOpOi1 3aKOH TEPMOAMHAMUKH.
Peanbubie ra3pl. Cuiibl M NOTEHIMAIbHAS SHEPTUSI MEKMOJICKYJISIPHOTO B3aUMO/ICUCTBUSI.
Peanbubie ra3el. YpaBuenue Ban-gep-Baanbca.
Peanbuble rasel. 3otepMbl Ban-nep-Baanbca u ux aHanus.
BryTpeHHss 3HEeprus peanbHbIX ra30B.
CsoiictBa xxunkocteil. [loBepXxHOCTHOE HATSKEHUE.
CwmauuBanue. KpaeBoii yrom.
JlaBiieHHE IO UCKPUBJIIEHHON TOBEPXHOCTHIO ) KUIKOCTH.
Kanumnspueie sBnenus.
DJ1IeKTPUYECTBO.
DNEeKTpOCTaTUKA. DIIEKTPUUECKHI 3apsi U 3aKOH €r0 COXPaHEHHUS.
B3aumoneiicTBue anexkTpudeckux 3apsaaoB. 3akoH Kynona. Dnekrpuueckoe mosne (I11).
Hanpsixennocts D11, ['paduueckoe nzobpaxkenue D11
Teopema Octporpaackoro-I'aycca u e€ mnpunoxenuda. [lpuHuun cyneprno3unuu
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.
OnekTpuueckoe  mose B JAMdJEKTpUKe.  JluanekTpuyeckas — MpPOHUIIAEMOCTb.
DneKkTpruyecKast HHIYKIHS.
Konnencarop. Dn€KTPOEMKOCTh CHUCTEMBI KOHIEHCATOPOB. DHEPTUsl SJIEKTPUUYECKOTO
OIS
DOneKkTpuyeckuii TOK W ero Xxapaktepuctuku. Cuna Ttoka. IlageHuss HanpspkeHus M
ANEKTPOABIDKYIIAS CUJIa.
Tok B Meramnmueckux npoBoaHukax. Comportusnenue. IIpoBoaumocts. 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 cioid. [lonmynpoBoaHUKOBBIE TPUOOPHI (IMOIBI,
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-Jlanaca u ero npuMeHeHHEe Jisl pacueTa MarHUTHOTO TOJIA.
3akoH Amrepa. [IpoBOJHUK ¢ TOKOM B MarHuTHOM MoJe. [lapamienbHbie TOKH.
MarsuTHO€e noJje CoJIeHOUAa U TOPOU/Ia.
Jlna- mapa- u ¢peppoMarauTHeie BemecTBa. [Ipupoaa peppomaraernsma.
JIBrKeHUE 3apsyKEHHBIX YaCTHUIl B AJIEKTPUUYECKUX U 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.
27.
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.
ONEeKTPOMAarHUTHbHIE BOJIHBI.
DJIeKTpOMarHuTHhIE Kojiebanust B KosebarensHoM KoHType (L, C).
Onrtuka. KBanToBasi npupoaa cBera
OcHoBHble 3ak0HBI oNTHKY. [TonHOE OTpakeHue.
OcHoBHBIE (POTOMETPUUYECKUE BETMUNHBI U UX €TUHHIIBI H3MEPEHUSI.
Pa3BuTHe npencraBieHuil 0 IpUpoJIe CBETA.
Wutepdepentus cBera. MeToabl HaOIOAeHUS UHTEPPEPEHIINH CBETA.
Pacuer untepdepeHIInOHHON KapTUHBI OT ABYX UCTOYHHUKOB.
Hudpakuus csera. [Ipunuun [olirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKOH MIETH.
Hudpakmus @paynrodepa Ha TupaKIIHOHHON pPEHIeTKE.
[Tonspu3zanus cera. EcTecTBeHHBIN U MOJISPU30BaHHBIHN cBeT .3akoH Maitoca.
[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 uznydyenus u gpopmyna [lnanka.
®doroaddext. 3akoHbI BHETHETO PoTOdIPdeKTa.
YpaBHeHue DHHINTEHHA /U1 BHEITHETO (oTodddekTa.
Macca u ummysbc (pOTOHA, 1aBJICHUE CBETA.
O¢pdextr Komnrona u ero snemeHTapHas TEOPHSL.
DJleMeHThI KBAHTOBOH (U3UKHU aTOMOB
Mozenu aromoB Tomncona u Pezepdopra.
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.
EcTtecTBeHHas paJuOaKTUBHOCTb. 3aKOHBI PaJJMOAKTUBHOIO pacnaja.
Snepnas peaknus. MickyccTBeHHas! paliOaKTUBHOCTb.
Oueprus cBs3u. JledhekT macchl aTOMHOTO si/1pa.
Peakuus nenenus. Llennas peakius.
Peakuusa. TepmosinepHas peakuusi.

4. METOAUYECKHME MATEPHUAJIbBIL, OITPEAEJIAIOIIUE IMTPOLHEAYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (MJIN) OIIBITA
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.

HpaKTI/IquKI/Ie 3alaHuA KaK CPpCACTBO TCKYIICT'O KOHTPOJIA MMPOBOASATCS B MMHUCbMEHHOM

dopme. CTyieHTy BbIAAETCA 3ajaHue U npeaocTanisiercs 10 MUHYT JUIsl TOATOTOBKH K OTBETY.

31



IIpome:xxyTouHasi aTTecTanus

3aueT MPOBOJIUTCS IYTEM MOJBEICHHUS HTOrOB IO pe3ysibTaTaM TEKYIIEro KOHTPOJS U
pe3yJibTaTaM BBITIOJTHEHHS pacdeTHO-Tpaduieckol padboTel. Eciiy cTyIeHT HE CIIpaBWIICS C YaCThIO
3aJJaHU TEKYIIEro KOHTPOJIA, €My MPEIOCTaBISIETCS BO3MOXKHOCTh CJaTh 3a4eT Ha HWTOTOBOM
KOHTPOJIBHOM MEpONpHUSTUHA B ()OpME OTBETOB Ha BOIPOCHI K 3a4eTy MM TECTOBBIX 3aJ[aHUM 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 AUCIUILITUHBIL.

Ha noaroroBky k oTBETY CTyJIeHTY npenocTaBisieTcss 20 MUHYT.
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