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Pabouast mporpamMma cocTaBiieHa C Y4€TOM TPeOOBaHUIA:

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 ®denepamuu ot 26.07.2017 Ne 699 (¢ w3MEHEHHSIMHU H
JIOTIOJTHEHUSIMH).

[IpenogaBarens, MOArOTOBUBIINK pabouyI0 IpOrpamMmy:

ACCHUCTEHT A.B. CemeHnoB

Pabowas mporpamMma paccMOoTpeHa Ha 3aceiaHuu Kadeapbl MH(GOPMAIIMOHHBIX TEXHOJOTHH,
marematuku u ¢pusuke ((mpotoxos Ne 10 ot «27» mas 2024 r.).

3aBenyrommii kageapou B.10. Unbun

Pabovas mporpamMmma peKOMEHJI0BaHA K MCIOJb30BaHMIO B Y4EOHOM IPOLECCE METOIUYECKOi
KOMUCCHEN arpoHoMHuYecKoro ¢akynbrera (mpotokon Ne 11 ot «14» utons 2024 r.).

IIpencenareb MeTOANYECKON KOMHCCHHU M.C. UnxoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl JI.LU. CuruauHeHKo




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

du3nka Kak HayKa SBJISETCS OCHOBOW BCEr0 €CTECTBO3HAHUS M MMeEeT (hyHJAaMEHTalIbHOe
3HAUYCHHUE Il TTOHMMAaHUSl Pa3jUYHbIX MPOILECCOB B OKpyKawlleM Hac mupe. OHa OKa3bIBaeT
BJIMSTHUE Ha JPyryue HAyKU U CIYKUT 0a30i aisi mpodecCHOHaNbHON MOATOTOBKU CTYACHTOB 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 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 CEJIBCKOM XO35HCTBE, COBPEMEHHOM CTPOUTEIBCTBE U APXUTEKTYPE;

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

OcHoOBHBIE 32124 TUCIHHUIJIHHBI:

— HU3YYHUTh OCHOBHBbIC (pU3HUEecKHe SBICHUS, (DyHIAMCHTAIbHbBIC IOHSATHS, 3aKOHBI M
TEOPHH KJIACCHYECKON M COBPEMEHHOH (PH3HKH;

— BBIpa0OTAaTh YMEHHS MPUMECHATH MOJyUYEHHBIC 3HAHUS 110 (PU3KKE MPU U3YUCHHUH IPYTHX
JUCIUIUIMH, BBIJCIATh KOHKPETHOE (DM3MUECKOe COJCpKaHWE B MPUKIAJHBIX —33Jadax
po(heCCHOHATILHOM JIEATSIIBHOCTH, CO3/1aBaTh M aHAJTU3UPOBATh TCOPETUUCCKHE MOJCIN SBJICHHIMA
Y TIPOIIECCOB;

— chopmupoBaTh 1EIOCTHOE MPEACTaBICHNE O (DU3UKE, €€ POJIU B COBPEMEHHOW CHUCTEME
3HAHWI U TOHUMaHWE HEOOXOAMMOCTH MAaTEeMaTHICCKOTO 00Opa30BaHUs B MTOJTOTOBKE OaKaiaBpa;

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

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

MecTo AMCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl.
®dusnka OTHOCUTCA K guciuiuimHam — oOs3artenbHor dactw  (B1.0.18) ocHoBHOM
00pa30BaTeNbHOI MPOrpaMMBl.

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



— . IlepedeHb muaHUpPyeMbIX pe3yinbTaTOB O0yUEHUS MO JUCIUILIUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

npodeccnoHaTbEHOMI
NesITeNIbHOCTH U (WJIN)
OpraHu3aIK HAa OCHOBE

3a/[a9U pa3BUTHUA obnactu HMCIIOJIb3YCT 3HAHHA
OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKHUX HAYK JJIA
PCIICHU TUIIOBBIX 3a/1a4 B

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

orpezeacHus PU3KKH,
(u3HUYeCKre 3aKOHBI U
SIBJICHUS,

YMeTh: HHTEPIIPETUPOBATh

aHaIM3a JOCTHKEHUM npodeccuoHanbHOM (bu3nyecKkre 3aKOHbI U
HAyKWU U IPOM3BOJICTBA  |AEATEIILHOCTU SIBJICHUSL, IPUMEHATD UX IS
pelLIeHns IPaKTUIECKUX 3a1ay,
UMETh HABBIKU TPUMEHEHHUS
(bu3nYeCKuX 3aKOHOMEPHOCTEH
B IPAKTUYECKOMN JAEATEIBHOCTH
3. O0béM TMCHUIIMHBI M BU/IbI Y4eOHOH padoThl
OuHo-
3aoy4Has
Ounas hopma dbopma 3a04Has
oOy4deHus p ¢dbopma
oOyueHus
o0y4deHus
B T.4. MO
BCETO BCETO
Bunsr pabot ceMecTpam
o
BCETro o 5
= 19
5) 0]
: :
5 8
© o\
—
O0mast Tpy10EMKOCTb JUCIUILUIHHBIL, 324.€/1./9aCOB, B TOM
mcie: 3/108 3/108 3/108
KonTakTHast paboTa, 4acos: 42 42 12
- JICKLIHH 14 14 6
- IPaKTHYECKHe (CEMUHAPCKUE) 3aHATHS - - -
- tabopaTopHbIe pabOThI 28 28 6
/Ipyrue Buabl ayIUTOPHBIX 3aHATUI - - -
CamocrosTenpHast paboTa, 4acoB 39 39 69
IKoHTpOIIB, 9aCcOB 27 27 27
Bua mpomekyTodHOM aTTecTanuu (3a4€T, SK3aMeH) JK3aMEH| DK3aMEH | DK3aMeH




4. CoaepixaHue TUCHUTINHBI
4.1. Pa3nenbl JMCUMIIMHBI M BU/IbI 3aHATHH (TeMATHYECKHUIl IJIaH).

Ne Pasnen nucnunnee! /o JI 113 JIP CPC
Ounas popma o0yueHust
Monynb 1. «Mexanuka» 4 - 6 16
Moaynb 2. «MoiekyisapHas (pu3uKa U TEPMOTMHAMHUKA. 4 i 8 16
MexaHuKa JKUJIKOCTEN U ra30By
Monaynb 3. DnektpoctaTuka. [IoCTOSIHHBIN 3JIEKTpUUYECKUI 4 i 8 18
TOK. DJIGKTPUUYECTBO U MAarHETH3M»
Monyinb 4. «Ontuka. ATOMHas U siiepHasi PU3NKa» 2 - 6 16
Bcero 14 28 66
3aounas popma oOyueHnust
Monynb 1. «Mexanuka» 1,5 - 1 24
Monynb 2. «MonekynspHas Gu3nKa U TepPMOJAMHAMUKA. 15 i 9 24
MexaHuKa )KUAKOCTEHW U ra30By ’
Mopyne 3. DnektpoctaTtuka. [ToCTOSHHBIA AJIEKTPUUECKUIT 15 i 9 24
TOK. DJIEKTPUYECTBO U MAarHETU3M» '
Monynb 4. «OnTuka. ATOMHas U siiepHasi pU3nKa» 1,5 - 1 24
Bcero 6 6 96
OuHo-3204Hasi popma oOyueHust
Bcero

4.2. Conepxanue pa3ejoB y4eOHOM JUCHUIIIMHBI
Moayasb 1. «Mexanuka»

Tema 1. Mexanu4eckoe IBHKCeHHE MATEPHAJIBbHON TOYKH M TBEPAOI0 TeJia.

Cucrema otcuéra. IlpocTpancTBO, BpeMs aBHkeHue. MatepuanbHas To4dka. AOCOIIOTHO
TBEpmoe Teno. [lapameTpsl ABHKEHHUS (Paanyc-BEKTOp, MEPEMELICHHE, CKOPOCThb, YCKOPECHHE).
[Tpunuun otHocutenbHOocTH ['ammiies. CBoMCTBa MpOCTpaHCTBA W BPEMEHHM B HMHEPLUAIbHBIX
cucrtemax. [IpsmonuHeliHOe ¥  KpUBONMHENHHOEe JABWKeHHE. Tpaektopusa. Kunemarnka
MOCTYNAaTENbHOTO IBUYKEHUSI.

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

Jlunamuka noctynartenpHoro aAswkeHusa. Cuia, Macca. 3akoHsl HproToHa. 3akoH
COXpAaHEHHsS HUMITyJIbca M €ro CBs3b C OJIHOPOJHOCTBIO MpocTpaHcTBa. Heynpyruii ynap.
@yHIaMEHTAIBHbIE B3aUMOJEHCTBUS U CUJIbl. PEaKTHBHOE IBUJKEHUE.

Tema 3. Cuiibl B MeXaHHKe.

KoncepBaruBuble cucreMbl. Cuna TsKECTH. 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE
cBoboaHoro naaeHus. Padora cuibl TsxkecTH. KocMuyeckue cCKopocTu.

Cuna ynpyroctu. Cuiia TpeHus. Buapl TpeHus. 3aBUCMMOCTb CHIIBI TPEHUSI OT CKOPOCTHU
JIBUKEHUST U Apyrux (axktopoB. HewmnepumanbHble cuctembl oTcuera. CHIIBI MHEPIUH IPU
KPUBOJMHEHHOM JBWXEeHUHU. LleHTpoOexxkHble cuibl uHepuuun U cwibl  Kopuomuca Bo
BpAILAIOLIUXCSl CHCTEMaX OTCUeTa M UX MPOsBICHHE Ha 3eMJIe.

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

OHeprus Kak yHHMBEpcalbHas Mepa pa3nyHbIX (OpM ABMKEHHUS U B3aUMOJICHCTBUS
matepuu. PaboThl CWiIbI M ee BBIpaKEHHE uepe3 KpUBOJMHEWHBbIM wuHTerpan. Kunermueckas
HHEPrusi MEXaHNYECKON CHCTEMBI U €€ CBS3b ¢ paboTON CHII, MPUIOKEHHBIX K cucteme. [lone xak
dopma MaTepuu, OCYLIECTBISAIOIIAs CHJIOBOE B3aMMOJEHCTBHE MEXIy YacTUIAMH BEIEeCTBa.
[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



COXPAHEHHS MEXaHUYECKON SHEPTUH U €T0 CBS3b C OHOPOAHOCTBIO BPEMEHH. 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] PHEPIUM KaK IPOSBICHUE HEYHMUYTOKUMOCTH MaTepuu U ee IBrxkeHus. [Ipumepsl
IIPUMEHEHHU 3aKOHOB COXPAaHEHUS UMITYJIbCA U SHEPTHUH.

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

MoMEHT cuiabl U MOMEHT MMIIyJbCa MEXAHUYECKOW CHUCTEMBI OTHOCUTEIBHO TOUYKHU
(moJsiroca) U OTHOCUTENILHO HEMOABMKHOW OCH. MOMEHT MHEpLUUH TBEPIOro Tejla OTHOCUTEIBHO
ocH. VYpaBHEHME JMHAMHKU BpAllaTEJIbHOIO JABM)KEHHUS TBEPAOIO Teld OTHOCHUTEIBHO
HENOJBWKHOW ocu. KHHeTndeckass dHEprusi BpalAOIIErocs Tejaa. 3aKOH COXPAaHEHUS MOMEHTa
MMITYJIbCA U €TO CBSI3b C U30TPOIHOCTHIO IIPOCTPAHCTBA.

Tema 6. 'apmoHuyeckue Kojaedanmsl.

Mastauku. Juddepennpanbiaple 1 KHHEMAaTHYeCKUe ypaBHEeHUs kojeOanuid. [Tapamerpsl
kosie6anuii. CBoOoiHbIE KoebaHus. CKOpOCTh, YCKOPEHHUE U SHEPIUs KOJIeOaTeIbHOIO ABHKEHHMS.
Cnoxenue xkoneOanmii. 3aryxaromue Konebanusa. JluddepeHnmanbHoe W KUHEMaTHYECKOE
ypaBHeHUs kosneOanuid. [Tapamerpsl konebanuii. JlekpemenT 3aryxanus. Koapduument 3atyxanus.
Bpemst penakcanmm. Amnepuoamueckue KoseOanus. BwiHykaeHHbIe KoneOanusi. [lapameTpsr
BBIHYKJICHHbIX KoJieOaHuil. Pezonanc. ABrokosebanus.

Tema 7. BosiHOBbBIE IIpoLecChHI.

Bonnpl, MexanusMm ux oOpasoBanus. IIpomosnbHble M monepevHble BOJHBI. Y paBHEHUE
Oeryieit BosHbL. J[MHa BONHBI U BOJIHOBOE 4uciio. [Ipunuun cynepno3unuu BosiH. KorepeHTHble
BOJIHBL. MIHTepdepennns BoaH. CTossune BOJHBI. YPAaBHEHUE CTOSIUEH BOJIHBI.

Tema 8. OcHOBBI AKYCTHKH.

AkycTHyeckue BOJHBI, HUX Xapakrepuctuku. Oddexkr J[lommepa. 3Byk u  ero
xapakTepucTuk. MHGpa3ByK U yabTpa3ByK B PHPO/IE.

Moayas 2. «MexaHnKa sKHMIAKOCTel u razoB. MoJieky/asipHas pu3nKa u
TePMOIMHAMHKA)

Tema 9. 'mapoannaMmnka. 3aKOHBI MEXAHMKH KUKOCTEH M ra3oBs.

Xapaxrepuctuku sxkuakocteid. [loBepxHocTHoe HaTspkeHue. CmauuBanue. KpaeBoi yrod.
Menucku. Kanunnsphsiit 3¢ dexr.

Tema 10. Mosexkynsipuas ¢pusuka.

[Tpeamer MmonexymsipHOi ¢u3nku. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KUHETUYECKON
TEOpUHU HJICANIbHBIX T'a30B. MOJEKyIIpHO-KMHETHYEeCKass UHTeprnpeTanus temneparypbl. Cpeansis
KMHETUYECKasi DHEPIUs MOJIEKYJbl. 3aKOH PAaBHOMEPHOI'O PACIpENeICHMs] SHEPIUM IO CTENEHSIM
cBoOoAbl. 3akoH MakcBemia o0 pacHpenesieHnd MoJieKyn raza mo ckopoctsM. OneiT Iltepna.
bapomerpuueckas ¢opmyna. Pacnpenenenune bonbimana. CpegHee 4HMCIO CTOJIKHOBEHUH H
CpemHsisl JJIMHA CBOOOHOTO MPpobesia MOJIEKYI.

Tema 11. BaaxkHocTb BO3ayxa.

Bnaxxnocte BO3myxa. Touka pockl. MeTonsl M3MEpeHHMs BIAXXHOCTH BO3ayxa. BiusHue
BJIKHOCTH Ha OMOJIOTUYECKHE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHust nepeHoca.

I'panuent ¢usnyeckoit Benuuunbl. Auddysus, 3akon Ouxa. BHyTpeHHee TpeHHe, 3aKOH
Hrerorona. TeronpoBoanocTs. 3akoH Dypbe. Ob61as xapakTeprcTUKa SIBICHUN TIepeHoca.

Tema 13. TepmoauHaMHKa PABHOBECHBIX COCTOSTHHUIA.

Pabora raza no usmeHeHuo oobéMa. BHyTpeHHsIsI SHEprHsl TEPMOAMHAMHYECKON CHCTEMBI.
[lepBblii 3aKOH TEPMOJMHAMUKH, €r0 MPUMEHEHHUE K H3ompoleccaM. TemIoéMKOCTh UIEaTbHOTO
raza Cp u Cv. Pabora ra3a B pa3HBIX H30mpoleccax. AauadaTHYecKuil MpoIecc. YpaBHEHHE
ITyaccona. HampaBieHHOCTB Mpo1ieccoB B IpHUpoie. BTopoii 3aK0H TepMOIMHAMUKH.

Tema 14. TepmoauHaMuKa HEOOPATHMBIX MPOLIECCOB.

Ob6patumslii u HeoOpatumblit npoueccsl. Lukn Kapno. KITJ[ muxna Kapro. ®usnueckas
pUYrMHA HEOOpaTMMOCTh MPOLECCOB MPUPObL. DHTponus U e€ ¢uznueckuid cmbici. [IpuHImn
BO3pacTaHUs SHTPOIUH.

Moayasb 3. «daekrpocratuka. [IoCTOSTHHBIN 3J1eKTPUYECKUI TOK. DJIEKTPUYECTBO U
MAarHeTHU3M»



Tema 15. DaekTpocTraTuka.

3akoH Kynona. Onekrpuueckoe mozie. Hamnpsyk€HHOCTH  3JIEKTPUYECKOrO  MOJIS.
Hanpspk€HHOCTh 1O TOYeuHOro 3apsana. IIpuHnun cynmepnosunuu asnekTp. nojiei. Teopema
Octporpaackoro-I'aycca. Pabora B onekrp. mnose. [loreHnuman, pa3HOCTh IOTCHIIMAJIOB.
[{upkynsuus BeKTOpa HANPSDKEHHOCTH AJeKTp. nosid. CBOOOJHBIE U CBA3HbIE 3apsiibl. THIIBI
JUDJIEKTPUKOB. JJIEKTPUYECKUI JIUIIONIb, €ro IOBEJCHUE B JJIEKTPUUYECKOM T1ose. Bektop
nossipu3anuu. Hanpsok€HHOCTE 2JIEKTp. MO B AUAJIEKTPUKE. 11be303JeKTpruuecKuii U 3JIeKTpo-
CTpUKUMOHHBIA 3] dexTsl. Pacnpenenenue 3apsaoB B mpoBoAHUKE. [IOBEpXHOCTHAS IUIOTHOCTH
3apsaga. DIEeKTpOEMKOCTb. KOHIEHCATOPBI, CUCTEMBI KOHAECHCATOPOB. DHEPrUsl CUCTEMBI DJIEKTP.
3aps/10B, 3apSHKEHHOTO MTPOBOIHUKA. DHEPTUsl KOHJEHCAaTOpa, e€ 00bEMHAS IIIOTHOCTD.

Tema 16. IlocToAHHBIN TOK.

ONeKTpUYecKU TOK M ero Xxapakrepuctuku. Cuna M IUIOTHOCTH Toka. llanenue
HAIPsDKEHUS M DJIEKTPOIBIKYIIAss cuia. 3akoH Oma. DIeKTpOoIpOBOAHOCTB, 3JIEKTPUYECKOE
comporuBienue. 3akoH Jxoymns-Jlenma. 3akon Oma u Jxoyns-Jlenna B auddepeHunanbHoil
dopme. Hocurenn »snextpuyeckoro 3apsnga. JBukeHue HocuTened 1oa  AEHCTBUEM
anekTpuueckoro nois. [logsuwkHocTs Hocutened. 3akon Oma u [[xoyns -JleHna kak cieacTBue
KJIACCUYECKON TEOPUH IIEKTPOIIPOBOAUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJjie M €ro XapaKkTepUCTHKH.

MatepuanbHOCTh MarHUTHOTO MOJIs. JI€MCTBME MarHUTHOTO IOJIA HA IIPOBOJHUK C TOKOM.
3akoH Amnepa. MarauTHast HUHAyKUMA. MarHuTHele cuiioBble TMHUU. 3akoH buo- CaBapa-Jlamnaca
U €ro NpUMEHEHHME i1 PAacy€éTa MAarHUTHBIX IIOJIEH NPSAMOJIMHEHHOTO M KOJIBLIEBOIO TOKOB.
Hampspk€HHOCT MarHuTHOrO mnosisi. JIBukeHue 3apsyKeHHBIX 4acTHUIl B MarHUTHOM noisie. Cuia
Jlopenna.

Tema 18. DunekrpomaruutHast MHAYKUUsA. CaMOUHAYKUIMS.

CaMmounaykuus M B3auMOMHAYKIHA. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM HWHIYKLHU.
3akon ®apanes, npaBwio JleHma. OJIEKTPOHHBIA MEXAaHHU3M JJIEKTPOMATHUTHOW WHIYKIUH.
MarsuTHbIif MoToK. THAYKTUBHOCTb. DHEPrus MarHUTHOT'O MOJIsA, 00bEMHAs MJIOTHOCTh SHEPTUH.

Tema 19. DileKTPOMArHUTHBIE KOJI€OAHNUS U BOJIHBI.

Konebanus B anekrpuueckoM KoHType. [uddepeHnnanbHoe 1 KHHETUYECKOE YPaBHEHUS.
[TapameTpsl konebannii. CBoOOHBIE KONebanus. CnoxkeHrue Koiebanuii. 3aTyxarmue KojaeoaHus
B 2JIEKTPOMarHUTHOM KoHType. JluddepeHnunanbHoe U KUHETUYECKOE ypaBHEHMs KoJeOaHuil.
[Tapamerpsl konebanuid. JlekpemeHT 3aryxanus. KoadduumeHnt 3aryxanus. AnepuoguvecKue
KosiebaHus. BoeiHyx/eHHble KosebaHus. Pezonanc. ABTokonebaHus. OTKPBITHIN JIEKTPUUECKUI
KOHTYp. BuOpatop. OnekrpomarHuTHele KoieOaHus, HMX Xapakrepuctuka. Ilokazarensb
npenominenud. [Ipuanun ['roiirenca. 1Ikana 3J1€KTpOMarHUTHBIX BOJIH.

Tema 20. OcHoBbI 2s1eKTPOHUKH. [lo1ynpoBoAHUKOBBIE IPUOOPHI.

Bunsl anementapubix smuccuid. Pabota Bbxosa snexkrpona. TepMoanekTpuueckas SMUCCUS
U e€ 3aKOHBbl. DJIEKTpUYECKUil paspsn B razax. [IuHu-3pdexr. DaexkTpoBakyyMHbIE MPHOOPHI.
Konrakthele sBieHus. TepmosnekTpoaBmwkymas cuia u sddext Ilenpthe. P-n  mepexon.
[TomynpoBOTHUKOBBIN 11oA U TpruoA. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. ATOMHas U siepHast GU3nKa»

Tema 21. Onruka. BoJsHOBBIE onTH4YeCKHe SIBJEHHMS. 3aKOHbI TIeOMETPHYECKOM
ONTHKH.

3aKoHBI OTpakeHUs U mperomieHus cera. [lonHoe BHyTpeHHee oTpaxeHue. OObsCHEHHE
3aKOHOB T'€OMETPHUYECKOW ONTHKH C MoMmoulbio mpuHiuna [roiirenca. MuTepdepeHus BOJH.
UnTtepdepenius cera, e€ ocoOEHHOCTH. MeToA MONy4eHHUsS KOTepEeHTHBIX HMCTOYHHUKOB CBETA.
[Ipumenenue sBnenus uHtepdepeHuuu cpera. [Audpakuus BoiH, €€ OOBSICHEHHE C MOMOIIBIO
npuniuna ['roirenca. [punnun [oiirenca-Openens. JudpakimonHas pemeérka, €€ mpuMeHeHHE.
B3aumoneiictBue csera ¢ BemecTBoM. Ilonsdpuzanusa ceera. [[BoiiHOe myuenpenoMieHUe. 3aKOH
Mamoca. [lonspuzanus npu oTpakeHUH U MPEIOMIIEHUH CBETa Ha T'PAHUIE JABYX JAMIJIEKTPHUKOB.
[Tpusma Huko:ns. SIBiaeHue BpaieHHs TUIOCKOcTH KosiebGanuid. [{ucnepcus csera. HopmanbHas u
aHopMmaiibHas aucnepcus. Jlucnepcuonnsiii ananus. [lornomenue cBeta. 3akon byrepa-Jlambepra.
KoadduimenT mornomeHus.



Tema 22. KopnyckyJisspHble CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. KBaHTOBas onTuka.

OCOOeHHOCTH TEMIOBOTO U3Iy4eHusi. Mojenb abcomoTHo uépHoro tena. 3akoH Kupxroda.
Pacnipenenenue sHepruu B crekTpe adcomtoTHO y€pHoro tena. 3akoHsl Credana- bompliMaHa u
Buna. I'mnoresa [Tnanka. OnTudeckas mupomeTpusi. 3akoH BHeHTHETO (otodddekra. YpaBHEHHE
OiHmTeHa s BHemHero ¢otodddexra. OObsicHeHHE 3aKOHOB (oTodddekTa C MOMOIIBIO
KBAaHTOBBIX MpejacTaBieHuii o cere. [Ipumenenne ¢orodddexra. Onbithl Jlebenera. [aBnenue
cBera. KBaHTOBOe o0OBsicHeHHE MAaBiieHUsi cBeTa. KBaHTOBOe 0ObBSCHEHHE [aBJICHHS CBETA.
KopnyckyJIsipHO-BOJIHOBOH Jyallu3M.

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

JIuneiuaTple CHEKTPhl KakK KIIOY K CTPOCHHMIO aToMa. 3aKOHOMEPHOCTH B CHEKTpPE
atomapHoro Boaopona. Ilnanerapnas monens aroma. [loctynarsl bopa. Paanycel crannoHapHbIxX
opOUT. OHEepreTMYecKuil CHeKTp aroma Bojpopoaa. Ilpupojga  CHEKTpaJbHBIX — JIMHMIA.
MHOro351eKTpOHHbBIE aTOMBI. [71aBHOe, OpOMTaJbHOE W MarHUTHOE KBaHTOBbIE uucia. CHuH
annekTpoHa. CnuHoBoe KkBaHTOBOe uucio. [Ipunnun Ilaynmum u pacnpeneseHue 31€KTPOHOB IO
CTallMOHAPHBIM COCTOSIHUAM. CHEKTphl aTOMOB U MoJieKyJl. CTpykrypa TBEpAbIX Tena. Cuiia CBsI3u
gactul] B TBEPABIX Tenmax. Kpucrammmueckue pemérku. JledexTsl cTpykTypbl. MexaHHUUecKue
cBoiictBa TBEpABIX Ten. [edopmanus. 3akon ['yka. Pacuér monyns ynpyroctu. Teoperuueckas u
peajibHasi TPOYHOCTh TBEPABIX TeJ. TEIUIOBbIE CBOWCTBA TBEPJBIX TEJ: TEINIOEMKOCTH, TEIJIOBOE
pacHMpeHue, TerIonpOBOAHOCTD.

Tema 24. Sinepuas ¢pusuka.

Pa3smepst u coctaB sgep. Hyxnonsl. 3apsgoBoe U MaccoBoe uwucia. M30Tomsbl.
B3aumonelictBue HykiI0HOB. DHeprus cBs3u. Jledekt macchl. AKTUBHOCTb, ITOCTOSIHHAS paclaja,
nepuoj moiypacnaaa. Anbda-uznydyeHue, ero Mmpupoaa M XapakTepHCTUKH. BizaumopeiicTBue c
BEIIECTBOM. 3allluTa OT JAEWCTBUA M3ilydeHUs. bera-usimyudeHue, ero npuposia U XapakTepUCTHKU.
[IpaBuno cmemenus. B3aumonelicTBue ¢ BelmeCTBOM. 3auiuTa OT JEWUCTBHS M3nydeHus. ['amma-
U3JIy4yeHUe, ero IprupoJia U XapakTepuCcTUKHU. B3anMonelicTBre ¢ BeleCTBOM. 3alliuTa OT AEUCTBUS
u3inydeHus. HeWTpoHHOe H3IyuyeHue, €ro Mnpupojla U XapaKTepUCTUKH. BiaummonencTtBue ¢
BEIIECTBOM. 3allluTa OT JAEWCTBUS H3IydeHMs. VIcKyccTBeHHass paJAMOaKTUBHOCTh. JleneHue
TSOKENBIX s71ep, KOdPUIIMEHT pa3MHOKeHUsT HeUTpoHOoB. Llenmnas peakiusi. Kputuueckast macca.
Pacuér BenuuuHbl sHEpruu aenenus sapa. M3o0tomnsl, ux ucnoiab3oBaHue. Peakiuu TepMosiepHOro
CHUHTE3a. DJIIEMEHTaPHbIE YaCTHUIIBI.



4.3. IlepeyeHb TeM JeKIUil

O0BéM, u

No Tema e dhopma oOydeHust
n/m OYHO-
OYHAt | 3a0uHAS | o o
Monayab 1. «MexaHuka 4 1,5
1 Tema 1. Mexannueckoe JBH)KCHUE MAaTEPUAIBHOM TOUKH U TBEPJIOTO 05 05
Telna.
> Tema 2. JIunaMuKa MocTynaTeIbHOTO JBH)KEHUSI MaTepUAIbHON 05 i
' TOYKHU U TBEPJOIO Tejaa. 3aKOH COXpaHEHUsI UMIYJIbCA. ’
3. |Tema 3. Cribl B MEXaHUKE 0,5 0,5
4.  |Tema 4. PabGota u sHeprus. 3aKOH COXpaHCHUS SHEPTHH. 0,5 -
5 Tema 5. Jlunamuka BpalaTebHOTO JBH)KEHUA. 3aKOH COXPaHECHUS 05 i
MOMCHTA HMITYJIbCA.
6. [Tema 6. Fapmonnyeckue KoaeGanus 0,5 0,5
7. [Tema 7. BOJIHOBEIE IIPOLIECCHI 0,5 -
8.  |[Tema 8. OCHOBBI aKYCTHKH 0,5 -
Moayb 2. «KMexaHuka KuaKocTeill u razoB. MoJsiekyJjisipHasi pusuka 4 15
W TEPMOIMHAMHKA)» '
0. Tema 9. 'mapoauHamuka. 3aKOHbI MEXAHUKH KUKOCTEH U ra3oB. 1 0,5
10. [Tema 10. MonekynsapHas pu3suka. 1 0,5
11. [Tema 11. BiaxxHocTh BO31IyXa. 0,5 -
12. [Tema 12. SIBneHus nepeHoca. 0,5 -
13. [Tema 13. TepmoarHaMUKa PaBHOBECHBIX COCTOSIHUHU. 0,5 0,5
14. [Tema 14. TepmonuHaMuKa He0OpaTUMBIX MIPOLIECCOB 0,5 -
Mopnyasb 3. «uaekrpocraTuka. I10CTOAHHBIN YJIEKTPUYECKHI TOK. 4 15
DJIEKTPUYECTBO 1 MATHETU3M» ’
15. [Tema 15. DnekTpocTaTHKa. 1 0,5
16. [Tema 16. ITIoCTOSIHHEBII TOK. 1 -
17. [Tema 17. Marnetn3zm. MarHuTHOE MOJIE M €T0 XapaKTEPUCTUKH. 0,5 0,5
18. [Tema 18. DnexTpomaruutHas UHAYKIHsS. CaMOUHAYKIIHSL. 0,5 -
19. [Tema 19. DnekTpoMarHuTHbIE KOJIeOaHHsI U BOJIHBI. 0,5 0,5
20. [Tema 20. OcHOBBI 25IeKTPOHHKH. [10TyTTPOBOAHUKOBBIE TPUOOPHI. 0,5 -
Moayab 4. «OnTuka. AToMHasi M siiepHasi Gu3ukay 2 15
01 Tema 21. OHTHKVa. BonHoBEBIE ONITUYECKHE SBJICHUS. 3aKOHBI 0.5 05
reOMETPUUYECKON ONTHKH.
) Tema 22. KoprnycKyJIIpHbIE CBOMCTBA JIEKTPOMATHUTHBIX BOJIH. 05 05
" |KBaHTOBAas ONTHKA. ' '
23. [Tema 23. ®du3uka aTOMOB, MOJIEKYJI M TBEPJIOTO TeJa. 0,5 0,5
24. [Tema 24. SinepHas ¢puzmka. 0,5 -
Hro| 14 6
4.4. Tlepeyenb TeM  mNpaKTHYecKHMX 3aHaATHil  (cemuHapoB) He

IIPEyCMOTPEHBI.




4.5. llepeyeHb TeM J1a0OPATOPHBIX PadOT.

O0BéM, u
e Tema mabopaTopHOil pabOTHI (opma 0byuenns
/o OYHO-
ouHas | 3a04HAA | oo
Monayab 1. «KMexaHuka» 8 1
1 OcHoBbI TeopuH norpeurHocteit. O0padoTKa pe3yabTaToB MPSIMBIX U 5 05
' [HempsIMBIX M3MEPEHHIA. '

5 Onpenenenue yckopeHus: CBOOOJIHOr0 MaieHUs ¢ TOMOIIbIO (PU3UYECKOTO 5 i
MasITHUKA.

3.  |Ompenenenne MOMEHTA HHEPIMH TeJla ¢ MOMOIIBI0 MasiTHHKa O0epoOeka. 1 -

n OrnpeeneHre MOMEHTa UHEPIMH BPaIIaloIIerocs Teia ¢ HOMOIIbIO 1 05
KPYTHJIbHBIX KOJICOaHUIA. '

5 Omnpenenenye MIOTHOCTU TEJl HEMPABUIbHON (POPMBI THIPOCTATHUECKUM 1 i
METOIOM.

6. |M3yveHue MEeXaHWYECKHX KOJeOaHUI HA MOAEIH NMPYXHUHHOTO MasTHHUKA. 1 -
Monayab 2. «MexaHuka ;kuaKocTeil u razoB. MoJiekyjasipHas puszuka 6 5
U TEPMOJIMHAMH KA

7 Omnpeznenenne CKOPOCTH K0 (HUITEHTa BHYTPEHHETO TPEHUS )KUIKOCTH 5 05

' Ha ocHOBe MeToxa CTokca. '

8 Onpeneneane KodhHUIMEHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 1 05

' OcTBanbaa. '

9. Onpeneneane Ko (HUIMEHTa TOBEPXHOCTHOTO HATSHKCHUS KUIKOCTH 1 i
METOJIOM OTCUETa Kalelb.

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

11 OmnpezneneHne BIAXHOCTH BO3yXa ¢ TIOMOIIbI0 TUTpoMeTpa JlamOpexTa u 1 05
ncuxpomerpa ABrycra. '
Mopayasb 3. «uekTpocTaTuka. IlocTOAHHBIH 3JIeKTPUYeCKHIl TOK. 8 5
DJIEKTPUYECTBO H MAarHETH3M.

12.  [DnexTpousMepuTeIbHbIE IPHUOOPHI U MPABUJIA UX HCIIOJIB30BAHMSL. 2 0,5

13. |M3mepeHue dIIeKTPOABIKYIIIEH CHIIBI HCTOYHUKA MUTAHUS 1 -

14. OnpezneneHye CONPOTUBIEHHS TPOBOIHUKA C TOMOIIBIO MOCTUKOBOM 1 05
CXEMBI.

15, OnpezeneHne eMKOCTH KOHJIEHCaTOpa METOJIOM BOJIBTMETpa U 1 i
amMIepMeTpa.

16. |OnpeneneHre WHAYKTHBHOCTH KATYIIKH. 1 0,5

17. |Onpenenenne HANPsSHKEHHOCTH MAarHUTHOTO TTOJIST 3EMITH. 1 -

18. [HUccraemoBaHne MarHUTHBIX CBOWCTB BEILECTB. 1 0,5
Moayab 4. «OnTuka. AToMHasi M siiepHasi GU3uKa 6 1

19, OnpezneneHne nokas3aress MpeoMIeHNs CTEKISHHON TUIACTHHBI C 1 i
MOMOIIIBI0 MHUKPOCKOTIA.

20. OmnpeneneHne NOKa3aTeNs MPETOMIICHHS U KOHIIEHTPAINY caxapa B 05

aCTBOPE C MOMOUIBIO pedhpaKTOMETpa. ’

21. |OmnpeneneHue JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO KoJielr HploToHa. 2 -

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

HToro 28 6
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4.6. Buabl camMOCTOSITeIbHOI PadoOThI CTY/IEHTOB U NepedyeHb y4eOHO-MeTOAUYeCKOro
olecrieyeHus1 VISl CAMOCTOSITEIbHOI padoThl 00y4arOIINXCH

4.6.1. TloaroroBKa K ayJHTOPHBLIM 3aHSATHAM

[ToaroroBka o0y4aromuXxcs K ayJUTOPHBIM 3aHSATHSIM COCTOUT M3 IOATOTOBKHU K JICKIHSM U
MOJTrOTOBKHU K J1a0OPATOPHBIM 3aHATHSAM U IPOBOJUTCS B YAaChl CAMOCTOSITEIEHOW PaOOTHI.

[ToaroToBka K JISKIIMKM BKJIIOYAET B ceOsl MPOPaOOTKY M YCBOCHUE MaTepHaia MPeIblIyIiX
JEKIMA, a TaKKe CaMOCTOSATEIIFHOE HW3YYEHHE TEX BOIPOCOB, KOTOPBIE BBIHOCATCS Ha
CaMOCTOSITENIbHOE M3y4YeHHEe. DTa paboTa JODKHA BECTUCH C KOHCIICKTOM JICKIIUH U YYeOHHKOM, B
pe3yJbTaTe KOHCIEKT JICKIUH JIOJDKEH YTOYHSATHCS M YIIyONsThCcs. BO3HWKaromme BOMPOCHI
HEOOXOMMO 3amlKChiBaTh, YTOOBI 3a1aThb MX JIEKTOpy. Takas peryisipHas paboTa IOMOXET
CTYZICHTY aKTUBHO OCBaMBaTh HOBBI MaTepHall Ha JICKITHIX.

[TonrotroBka K 51a0OpaTOPHBIM 3aHATHUAM BKJIIOYAET B Ce0s IOATOTOBKY OTYETa II0
BBINOJIHEHHOHN J1TA00paTOPHOH paboTe M MOATOTOBKA K BBINOJHEHHUIO CIICAYIONICH J1ab0opaTopHOM
pabotel. OTueThl 1O J1a0OPaTOPHBIM padoTaM JOJKHBI O(QOPMIISITHCS B OTAEIBHON TETpaju IO
7a00paTOPHOMY MPAKTUKYMY, TIPU 3TOM IS KaXJI0W paboThl HEOOXOIMMO yKa3aTh €€ Ha3BaHUE,
1enb padoThl, JaTy NpPOBEICHHs HM3MEPEHMid, 3amucarh pe3yJbTaThl HW3MEPEHUH B TaOJHIIbI,
NPOBECTH COOTBETCTBYIOIIYID 00pabOTKY pe3yJIbTaTOB NPSIMbIX M KOCBCHHBIX W3MEpPCHUIA,
3anucaTh OTBETHl. B KOHIIE KaXKa0# 1abopaTopHO pabOThI IPUBOAATCS KOHTPOJIBHBIE BOPOCHI, Ha
KOTOPBIC CTYJICHTHI JIOJDKHBI JIaTh MMHUCbMEHHBIC OTBETHI B CBOCH TeTpaau. J[Js mosydeHus 3auera
1o 1a00PaTOPHOI paboTe CTYICHT JTOJIKEH:

— Hay4yuTbcs paboTarth ¢ mnpubopamMu H OOOPYIOBaHUEM, HCIIOJIb3YEMbIM B JIaHHOU
nabopaTopHoi paboTe;

— MPOBECTH MPABUIILHO U3MEPEHUsS K 00pabOTKY Pe3yJIbTaTOB ATHX H3MEPEHHIA;

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

— YSCHHTh TEOPETHYECKUH MaTepuay Mo M3ydaeMoil B paboTe Teme B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOIPOCHI.

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. MonekynspHas pu3MKa U TEpMOJUHAMUKA.

2 DJIEKTPOCTATUKA U IMOCTOSIHHBIM TOK. DJIeKTpoMarHeTusM. Onruka. @usnka aToMHOTO
- lampa.
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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'paboBckwmii P.1. Kypc
Moayas 1. Mexannka ¢buzuku. — CII6: Jlans, 2002.. 16 24
Tpodpumona T.U. Kypc ¢puzuku. —
M.: Beicmas mixomna, 2001.
1. |Mexanuuyeckoe IBHKCHHE [1] §4-6; 2 4
MaTepPHaIbHON TOYKH U TBEPAOIO [2] §1-4
Tena.
2. |/luHaMuKa MOCTyNaTeIbHOTO [1] §7-15; 4 4
NIBHOKEHUSI. [2] §5-10
3.  |Pabora u sHeprus. 3akon coxpanenusi| [1] §16-19; 2 4
DHEPIHH. [2] §11-13
4.  |/laHaMHKa BpamaTeabHOIro [1] §21-23; 2 4
TTBHKCHMUSL. [2] §16-19
5. [lapmonuueckue kojeOanus v BoyHbL. | [1] §27-29, 31; [2] §140-141 4 4
6. [Teopus morpemrHocTel U3MEpEeHUs ®usuka. Metoauueckue 2 4
buznyeckux BenuduH. MeTo bl yKa3aHUs ISl TOJITOTOBKH K
u3MepeHus: Gu3. BETHIUH U 1a60paTOPHOMY MPAKTUKYMY.
apamMeTpOB, IPUOOPHI, Mexanuka./ BonoBuk B.H. —
[IPUMEHSIOIINECS B 1a00OpaTOPHOM JIyranck: U3n-so JIHAY, 2018.
[PaKTHKE, TOCTPOEHUE TPaPuKOB
3aBHCUMOCTH MEXIY (PH3HUECKUMHU
BEJTMUMHAMHU.
[TonroroBka K 1a00pPaTOPHBIM 3aHs-
TUSIM, HalIICAHUE OTYETOB MO KaX 10
BBITIOJIHEHHOM J1ab0paTOpHOM padoTe.
Mopnyas 2. MexaHHUKa JKHMIKOCTel 1 1. I'pabosckuit P.1. Kypc 16 24
razoB. MoJjiexkyjsipuasi pu3nka u ¢uzuku. — CII6: Jlans, 2002.
TePMOAMHAMHKA. 2. Tpopumona T.U. Kypc
¢uzuku. — M.: Beiciias mikona,
2001.
7.  MonekynspHo-kuHeTndeckas teopus | [1] §37-38; [2] §42-43 4 4
U1ealbHbIX T'a30B.
8.  |[SIBnenme mepeHoca. [1] §49-52; [2] §48 2 4
9. |l Hawamo TepMOIUHAMUKH. [1]1§71-74; [2]§51-52,54 4 6
M30mporiecchl.
10. |Il Hawayi0 TEpPMOTUHAMUKH. [1]§73-75; [2] §58-59 2 4
TensoBble MaIMHKH.
11. [[loaroroBka K 1a00paTOpHBIM ®dusuka. Meroauueckue 4 6
3aHSATHSAM, HAIMCAHUE OTYETOB IO  |YKA3aHMUS JJISl TIOATOTOBKH K
KaX/101 BBITIOJTHEHHOU J1ab0paTOpHOI|TabopaTOPHOMY MPAKTHKYMY.
paborTe. MonekynsipHas pu3mKa 1
TepMoauHamuka. /Bomosuk B.H.
— Jlyranck: U3n-so JIHAY, 2018.
Moayab 3. DJeKTpocTaTHKA. 1. I'pabosckuii P.1. Kypc
[locTOSIHHBII JIEeKTPUYECKHI TOK. ¢uzuku. — CII6: Jlans, 2002. 16 24
JJIeKTPUYECTBO M MATHETHU3M. 2. Tpopumona T.U. Kypc
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¢usuku. — M.: Beicmias mkona,
2001.
12. [DnextpocTaTHKa. [1, YacTs 2] §2-10; 2 4
[2] §78-84
13. [TlocTosHHBII TOK. [1, Yacts 2] §11,13, 17-23; 4 4
[2] §96-101
14. MaruaetusMm. MarauTHoe mosie. [1, Yacts 2] §24-26; 2 4
[2] §109-112
15. [DnexkTpomarHuTHas UHAYKIHUS. [1, Yacts 2] §33-34; 2 4
[2] §122-127
16. [DnmekTpoMarHUTHBIC KOJICOaHUSI. [1, Yacts 2] §38, 40; [2] §146, 4 4
[ lepeMeHHBII TOK. 149-152
17. [[loaroroBka K 1a00paTOpHBIM ®dusuka. Meroauueckue 2 4
3aHATHUSAM, HAIIMCAHHE OTYETOB I10 YKa3aHUsl ISl IOATOTOBKH 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' 16 o4
¢usnka.
¢u3uku. — M.: Beicmias mkodna,
2001.
18. ['eomerpuueckas ONTHKA. [1, YacTs 2] §45-47,; 2 4
[2] §165-168
19. |BoxHoBas onTHKA. [1, Yacts 2] §51, 53-54; 4 4
[2] §172, 176, 180
20. |KBaHTOBBIC CBOWCTBA CBETA. [1, Yacts 2] §61-62; 2 4
[2] §197-201
21. |®u3uKa aTOMOB ¥ MOJIEKYIL. [1, Gacts 2] §63; [2] §208-210 2 4
22. |SlmepHbIe peakuu [1, YacTs 2] §70-73; 4 4
[2] §257,266,268
23. [[loaroToBka K JJaAOOpaTOPHBIM dwusuka. Metoauueckue 2 4
3aHATHSIM, HAalIUCAaHHE OTYETOB I10 YKa3aHMsl JUIs IOATOTOBKH K
Ka)KJ0W BBIMIOJIHEHHOM J1a00opaTOPHONITabopaTOPHOMY MPAKTHKYMY .
pabote Ontuka. / UBanaukos B.B.,
JluxomanoB A.A. — JlyraHck:
M3n-8o JIHAY, 2018.
Bcero 66 96
4.6.5. Jlpyrue BHIbI CAMOCTOSITe]IbHON PadOTHI CTYIEHTOB
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. Jlexums DJIEKTPOCTATHKA. M HTepakTHBHAS JIEKIUs 2
2. Jlexuus PaboTa u sHEprus. 3aKoH HTEepaKTUBHAS JIEKLINS 2

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

[TonHOe onucanue GoHa OLIEHOUHBIX CPEJICTB TEKYIIEH U MPOMEXYTOYHON aTTeCTalluu
o0yyaroIuxcs ¢ nepeyHeM KOMIETeHIUH, ONMCaHUeM ToKa3aTeed u KpUTeprueB OLlEHUBaHUS
KOMIIETECHIINM, IIKAJI OLICHUBAHHUs], TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSA U METOIUYECKHE MATEPUAJIbI
IpeCTaBIIeHbI B (DOH/IE OLIEHOYHBIX CPECTB 10 JaHHOH TUCLMIUIMHE B COOTBETCTBYIOLIEM

pazzene

YMK.

6. YyeOHo-MeToaAnYecKoe o0ecnmeueHne JUCHUMTUHBI

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHOBHA JUTEPATYPA

Ne /1

ABTOp, Ha3BaHUE, MECTO M3/aHMsI, H3/1-BO, FOJ] U3JaHUs, KOonn4yecTBo | Koi-Bo 3K3. B
CTpaHHUIL ouo.

XaBpyHsik, Bacuuii ['aBpunosuu.Kype ¢pusuxu [Teker]:
YyeOHnoe mocobue / Bacunmit I'aBpunoBuu XaBpyHsk. - Mocksa: N
00O "Hayuno-uzgarensckuii nentp MHOPA-M", 2014. - 400 c. peeyb

ONEeKTPOHHBIN

Kann, K b. Kypc o6meit ¢pusuxu [Tekcr]: Yuebnoe nmocobue /
K b Kanun. - Mockea: OOO "KYPC"; Mocksa: OOO "HayuHo- N
n3narensckuil neHTp MHOPA-M", 2014. - 360 ¢ pecyp

DNIEKTPOHHBIN

.1.2. lonoJiHUTE/IbHASA JIUTEPATYypa

Ne i/t

ABTOp, Ha3BaHUE, MECTO M3HAHU, U31-BO, TOJl U3aHUs, KOJIMYECTBO CTPAHUIL

['pabosckuii, P.U. Kypc dusuku: yued. nocodue. / P.U. I'paboBckuii — 8-¢ uzm.
ctep. - Cnb.: M3narensctro "Jlans", 2005. - 608 c.

2.1

AxynusiH, A. H. UccnenoBanue siBeHUs 3JIEKTPOMarHUTHON WHIYKITUH |
yueOHO-MeToIuuecKoe nocodue Juist mpoBeAeHUs 1a00paTOPHO-TIPAKTHUECKUX PaboT 1Mo
¢u3nke Ha 6a3e MHTEPAKTUBHOIO JJabopaTopHOro npaktukyma "OTtkpbiTas ¢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. MeToauueckne yKazaHus JUIsl 00y4YAKOIIUXCS 10 OCBOEHUIO TUCIHILINHBI

No /1t

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

Bososuk B.H. ®uznka. Mexannka. Merogudeckue yka3aHus JUisl IOATOTOBKH K
nmaboparopuomy npaktukymy / B.H. Bonosuk. JIyranck: '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. ®u3uka. DIEKTPUIECTBO U MATHETU3M. MeTOIMYECKHE
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 JJabopatopHoMy npaktukymy / B.B. BannukoB, A.A. JIluxomaHOB.
JIyranck: I'OY JIHP JIHAY, 2018.

Cronsipenko B.®., iBannukoB B.B., Bonosuk B.H. ®usuka. Yacts | . MeTonnueckue
YKa3aHUS ISl CAMOCTOSTEIbHON ¥ HHIMBUYaIbHOU PabOTHI C 3aAaHUSIMH TSI
KOHTPOJIbHBIX paboT. / B.®. Cronsapenko, B.B. IBannukos, B.H. Bonosuk. Jlyranck:

JIHAY, 2007.
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6.2. Ilepeyenb pecypcoB HH(POPMANHOHHO-TEJEKOMMYHUKANIMOHHON ceTn «WHTepHEeT»
(najee - cerb «AHTEpHETY), HEOOXOAUMBIX [IJIf OCBOCHHSI TUCIUIJIMHBI

Ne /1 Hazsanue

MHTEPHET-PECypca, aJipec U PEKUM JI0CTya

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.

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

6.3. CpeacrBa od0ecnieyeHHsi OCBOCHUS IUCIUATIINHbBI

6.3.1. KomnbrorepHbie 00y4yaue 1 KOHTPOJMPYOLHe IPOrPaMMBbl

Bun yuebnoro | HaumeHnoBaHue mporpaMMHOTO
3aHATHUSA obecrieueHus MOJIEIIUpY-

cI)yHKI_II/ISI MporpaMmMHOIo obecneyeHus

KOHTPOJIb FOILAs o6yqafomaﬂ

Jlexun

Moodle

Adobe Reader, Open Office,

- - +

JIaboparopusie |Adobe Reader, Open Office, + + +

MOJyJIbHBIMN,
HUTOTOBBIN
KOHTPOJIb

Texywmii, [Adobe Reader, Moodle + + _

6.3.2. Ayauo- u Bueonocodusi He npexycMoTpeHsl.

6.3.3. KomnbroTepHblie npe3eHTalnu yueOHbIX KypcoB He npenycMoTpeHsl.

7. Onucanue MaTepuaJIbLHO

-TeXHU4eCcKoil 0a3bl, He0OX0AMMOI 1JIsl OCYLeCTBJICHUSA

06pﬂ3OBaTe.TIbHOF0 nmpouecca 1mo 1TMCumIJInge

Ne
/o

HaumenoBanue o6opyaoBan-
HBIX y4eOHBIX KaOUHETOB,
00BEKTOB JIJIs IPOBEIACHUS

3aHATHI

[lepeuenb 0OCHOBHOTO 000PY10BaHMs, TPUOOPOB U
MaTEpUaJIOB

[-313 —  aymuropwus uis
MPOBE/ICHUS  J1abOPAaTOPHBIX,
CEMUHAPCKHUX u
[TPAKTUYECKUX 3aHATHH,
pYHIOBBIX u
VHIMBUIYaJIbHbBIX
KOHCYJIbTallUi,  TEKYILIEro
KOHTPOJISL, TPOMEXKYTOUHOU
aTTecTaluy,
CaMOCTOSITENIbHOM 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 -86, BombT™MeTp I-87,
BOJITMETp, TaimbBaHoMeTp ['CA, a1 mut, obopyaoBaHHe
87J1-01, kaTymika WHIYKIIMOHHAs, Mara3uH CONPOTHUBIICHUS,
MallliHa 3JeKTp., barapes KOHAEHcaT. U JIp.);
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[-315 - aynuropus ais
[POBECHUSI J1a0OPATOPHBIX,

[Ixa¢ c 3akp. aB. — 2 wT., pabouuii cron «/I»-16, ct. aus Bec.

CEMUHAPCKUX u JIP-550 — 1 mt., nuc. cT.JIO-540 — 1 mr., apMaTypHBIi CT. —
[IPaKTUYECKUX 3aHATHH, |7 wT., cedd —1 mT., mocka n/Tex mok. — 1 mT., CTON
FPYNIOBBIX U |0AHOTYMO. — 2 MIT., CTONI ayd. — 1 mT., cTya yuyeHud. — 30 mir.,
VHMBUAYaJIbHbBIX creiuiax — 1 mr., cryn nab. — 1 wrT., cTya n/mMsArkuii — 2 mr.,
KOHCYJIbTallMi,  TEKYILIEro 1abopaTopHbie MPUOOPBI U 000pyaoBaHKHE (000p «DICKTPOY,
KOHTPOJISI,  IPOMEKYTOYHOMBONBTMETp D-505, reneparop 3ByKOBOM, MCTOYHUK MUTAHUS
aTTecTaluu, YHUBEPC., MHUKpPOHMHTEp. «JIuHHUKa», MUKpodoTOMETp.
CaMOCTOSTENILHON paboTel  [HeperucTp., oceruteas OU-18, ocrumorpad snekrp., mpubop
(¢bu3u3MepH., MasSTHUK YyHHBEpPC., BOJBTMETP, OapomeTp
aHEpou., Becbl TexHuueckue, reneparop I'VK (c), ncrounux|
NOIIII-2, moxcomeTp (C), MHKPOCKON U Jp.); Y4eOHO-
METOAMYECKIE MaTepHAIIBI
[-317 — aymuropus misiCron ayn. — 10 wr., cron — 9 wr., mkad ans 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

COTJIacOBaHUs paboyel MporpaMMsbl ¢ IPYTUMHU TUCHUTIITHHAMUA

JTUCLUIUIMHBI, C KOTOPOM

HanmenoBanue

Kadenpa, ¢ koTopoii

[Ipennoxxenus o0 u3z-
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
N3MEHEHUS

Howmep
[IPOTOKOJIA
3aceaHus
kadeaphl U gaTa

CrpaHnuiibl ¢
W3MEHEHUSIMU

[IepedyeHb OTKOpPpPEK-
TUPOBAHHBIX ITyHKTOB

[Toanuce 3aBe-
TYOIIETO
kadenpoit

17



[Tpunoxenue 1

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JlomKkHOCTHOE JIMIO, TIPO-
BojuBuiee nmposepky @.1N.0.,
JI0JKHOCTb,

Hara

[ToTpebHOCTH B
KOPPEKTHPOBKE

IlepedyeHb yHKTOB, CTp.,
paszesnoB, TpeOyIOIUX
U3MEHEHUHN
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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 Hagana moarorosku: 2024

Jlyranck, 2024
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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 AHME OLIEHOYHOTO
Kon xoHTpO-|  KOHTpOIMpyeMoit KOMIIETCHIINU OCBOCHUS pe3yibTaThl 00yueHus | moayineil u (uiau) | HaumMmeHOB cpencTsa
TUpyeMon KOMIIETEHLIUN KOMITETCHIIUU paszenoB Texymuit | I[IpomexxyTouHas
KOMIIC- JTUCIUTUTAHBI KOHTPOJIb aTTecTauus
TEHLIUHU
OIIK-1 |CnocoOeH pemiaTth OIIK-1.1. [lepBsIii aTam TecTol OK3aMeH
3a1a4K PA3BUTHS JleMOHCTpHUPYET U (MOpOroBbIi 3HaTh: OCHOBHBIC 3aKPBITOTO
o0nactu MCIIONB3YET 3HAHMS YPOBEHB) OIPEICTCHHS THIA
Hpo(beccnoﬁam,ﬂofx’l OCHOBHBIX 3aKOHOB (1)I/I3I/IKI/I, Q)HSI/IIIGCKI/IG
NeATENBHOCTH 1 (MIM) [MATEMaTHYCCKHX HAYK _ 3aKOHBI U ABJICHUA  Monyns 1.
OpraHH3aIMH Ha JUIS PELLIEHHS THIIOBBIX Bropoii atan 5 «MexaHuka» TecTol OK3aMEH
(MIpOOBUHYTHI |YMeTh: Monyb 2. OTKPEITOTO
OCHOBE aHAJIN3a 3a7a4 B
. . YPOBEHB) UHTEPIPETUPOBATH «MonexysipHast THUITA
FOCTIOKEHMIE Hayki i IPO(ECCHOHANBHOM (bu3uueckre 3aKoHbI U [(pHU3KKa U (BOIIPOCHI LIS
[IPOU3BOACTBA ACATCIILHOCTH SIBJICHUSI, IPUMEHSATh  [TEPMOJMHAMHKA.  [0TIPOCa)
WX ISl pELLICHUs MexaHuka
NPaKTUYECKUX 33/1a4  PKUJIKOCTEH M Ta30B»
Tpertuii sTan Baagers: HaBplkamMu  (Moaynb 3. PacuetHas JK3aMeH
(BBICOKUIT [IPUMEHEHUS OJIeKTpoCTaTUKa.  [paboTa
YPOBEHB ) (brznuecKuX [TocTostHHBIN
3aKOHOMEPHOCTEH B [DJIEKTPHUYECKHH TOK.
[PaKTUIECKOH DIEKTPUYECTBO U
NesITeTbHOCTH MarHeTH3M»
Monyns 4.

«Ormruka. AToMHasA

U siepHas pU3uKay




2. OMMCAHME TOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHHS KOMITIETEHIIUS
HA PA3JIMYHbBIX OJOTAINAX HUX @®OPMHUPOBAHUSA, OIIMCAHHUE MHIKAJI

OLUEHHNBAHUS
Ne i/ Kpartkas xapakTepucTuka Kputepuu orieHuBaHus [1lkana olleHUBaHHS
Il Haumeno o1ieHO4Horo cpencrea  |[IpeacraBienue
BaHUE OIICHOYHOT'O
OIICHOYHO T'0 CpelcTBa B
cpencTBa dhonme
1. TecT Cucrema TecToBBEIE B Ttecre BemosHeHo 90-100%|Onenka
CTaHIAPTHU3UPOBAHHBIX 3amaHus 3aaHui «Omauunoy (5)
BaJaHMi, TO3BOJIAIONIAS B Tecte BeimonHEHO 00Jiee 7589%|Onenka
M3MEPUTH YPOBEHD 3aJaHui «Xopowo» (4)
BHAHWH. B Tecte BbmoiHeHO 60-74%|OueHka
3aJaHuNi «Yooenemsopum
erbnoy (3)
B Tecte BBIMONHEHO MeHee 60%|Onenka
3aaHui «Heyoosenemsopu
menvroy (2)
bonbiias yacte ompeneneHuil He|OLEHKa
MpeCTaBJICHa, mbojHeyoosnemsopu
MpecTaBICHA c rpyObIMumensHoY (2)
oImnOKaMu.
2. |Ompoc Dopma paboTsL, KoTopast [Bompock k [Ipo1IeMOHCTPUPOBAHBI Ouenka
MO3BOJISIET OLICHUTH orpocy MpeIoIaracMbIe oTBeThL;, |[«Omauuroy (5)
KpPYTro30p, yMEHHe MPaBUIBHO HCTIOJIB30BaH
IOTHYECKH ITOCTPOUTH QMropuT™M  OOOCHOBaHHWHA  BO
OTBET, yMEHHE BpeMsi  pacCyXJICeHUH;  ecTh
[IPOJIEMOHCTPHUPOBATD ITOTHKA PacCyXICHUH.
MOHOJIOTHYECKYIO Peub U [TpogeMOHCTPHUPOBAHBI OreHKa
MHBIC MperoiaraeMbele OTBETHL; ecTh [« Xopouwioy (4)
KOMMYHHKATHBHBIC IIOTHKA  pacCyXICHHIA, HO
HAaBBIKA. Y CTHBIH OIIPOC HETOYHO HCTIOJB30BaH
00amaeT OONBIIIMU QnropuT™M  OOOCHOBaHUI  BO
BO3MOXKHOCTSIMH BpeMsi PacCyKACHHH W He BCe
BOCIIUTATEIIHHOTO OTBETHI MIOJTHBIE.
BO3JIEHCTBYS, CO3/1aBAs [TponeMOHCTpHUPOBaHBI OueHka
yCITOBHS AJISt Mpe/roraraeMble OTBETHI, HO «Yooenemsopum
He(OpMasIbHOTO OOIEHHS. HENpPaBUIBHO HCIIOJIb30BaH  |e1bHo» (3)
anropuT™M  O0OCHOBaHWHA  BO
BpeMsI paccyKIeHH;
OTCYTCTBYET JIOTHKA
[paccy X aeHu; OTBETHI HE
MOJIHBIE.
OTBEeTHI HE IPEICTABJICHBI. OueHka
«Heyoosenemsopu
menvroy (2)
3.  |PacuerHa s [CpeacTBO POBEPKU [lepeuens [IponeMoHCTpUPOBAHO Onenka
pa6orta BJIa/ICHHS HABBIKAMHU 3aJJaHHH, MOHUMaHHUE METOIUKH perieHust  [«Omuauuno» (5)
(pelleHre [IPUMCHEHUS MOYYCHHBIX [BXOAANIMX B [3aJa4d M €€ [PUMCHEHHE.
3a1ay4) BHAHUU I10 3apaHee [pacueTHo- Peuienue KaueCTBEHHO
OTIpeieNleHHON MeToInKe  [rpaduyecKy 10 |0hopMIIeHO (akkypaTHOCTB,
TSI peIeHns 3a1a4. padoty ITOTUIHOCTH ). Hcmonb3oBan
TpaUIIHOHHBIN WA
HETPAJAUIUOHHBIA  MOAXOJ K
[pEIICHUIO  3amavd.  3agada
eIICHA MMPAaBHJIBHO.
[IpoaeMOHCTpUPOBAHO OueHka
MOHUMaHUE METOJUKH penreHue ukXopouioy (4)

ee npuMmeHeHue. Pemenne 3anaun
paBHIILHO 0QOPMIICHO.




No i/

Kparkas xapakrepucruka

Kpurepun onennBanus

[1Ixana orieHUBaHUS

MIPOBOIUTCS IO
OKOHYAHUH H3YICHUS
ITMCIIUIIIINHBL.

Iloxa3aHo 3HAHUE TEOPUH
BOIIPOCA, IOHATUITHO-
TEPMHHOJIOI'MYECKOT0 arnmapara
JTACIIUTUIMHBI, YMCHHUC
QHATM3UPOBATh MIPobIEMY,
COACPIKATCIIBHO U CTUJIIMCTUYCCKHU
rpaMOTHO M3JIaraTh CyTh BOIIPOCA;
riTy0OKO IOHMMATh MaTepHa;
BIIaJieHUE aHATUTHIECKAM
CIIOCOOOM M3JIOKEHHUS BOTIPOCa,
Hay4HBIX UJICH; HaBBIKAMHU
apryMeHTaluu 1 aHajau3a (pakTos,
COOBITHI1, IBJICHUH, TPOIIECCOB.
BricTaBsieTcs obyqaromemycs,
TIOJIHO,
rpaMOTHO
BOIIPOCHI
BOIIPOCHI

MoApoOHO
OTBETHUBIIIEMY
Ousera
bK3aMeHarTopa.

n
Ha
n

n | Hawmmeno OLIeHOYHOTO cpezcTBa  |[IpencraBieHue
BaHUC OLIEHOYHOT'O
OLIEHOYHO TO CpelcTBa B
cpeacTBa donme
3ajaya pelieHa  IMPaBUIIBHO.
EcTb oTJenbHBIC 3aMCUYaHUS.
[IponemMoHCTpUpPOBAHO OueHka
MMOHMMaHUE METOAMKY peleHus u [« Yoosremeopum
YACTHYHOE €€ IPUMEHECHUE. envro (3)
3amaya perieHa 4acTUYHO.
3a7a4ya He perieHa. OreHKa
«Heyooenemsopu
menvHo» (2)
4 3auer 3aueT BhICTABISIETCS B TecToBbIE B Tecre BemonHeHO 60-100%[«3auTeHO

[pe3ynbTaTe MOABEACHNS [(ajaHuWs K [3aHaHUi

UTOTOB TEKYIIIETO 3adery

KOHTpPOJISA. 3a4€T B (hopme B Ttecte BhmonHeHo MeHee 60%j«He 3aureHO»

UTOTOBOTO KOHTPOJIS 3aaHuN

MIPOBOIUTCS IS

00yJaromuxcs, KOTOphIe

HE CIPaBHJIMCH C YacThIO

3aJaHui TEKYIIETO

KOHTPOJISL.

5 Jx3amen  [KoHTposibHOE [Boripocs! k Ouenka
MEpPOTIPUATHE, KOTOPOE  PK3aMCHY «Omauunoy (5)

Iloxazano  3HaHWE  OCHOBHBIX
TEOPETUYECKUX MOJIOKEHH I
BOIpOCA; yMeHue
AHATM3UPOBATH SIBIICHMS,
(dakThl, JEHCTBHS B  paMKax
BONIPOCA;  COAEPKATEIbHO U
CTHITMCTHYECKH IrpaMOTHO
M3JIarath CyTh BONPOCA, HO MUMEET
MECTO HEAOCTATOYHAs IIOJHOTA]

OTBETOB 1o
M3araeMomy BOMPOCY.
[TpoIeMOHCTPUPOBAHO BIIAJCHHE

AHAJTATHYECKUM
CrocoOOM U3JIOKEHUs BOIpoca U
HaBLIKAMU apryMEHTAallUH.
BricTraBisercs

OueHka
«Xopouwioy» (4)
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No i/

Kparkas xapakrepucruka

Kpurepuu onennBanus

[1Ixana orieHUBaHUS

0 | Hammeno | oueHoYHOro cpenctea ([IpemcTaBieHne
BaHHUC OLICHOYHOT'O
OLICHOYHO T'0 cpencTea B
CpeacTBa ¢donze
oOyJaroemMycs, MOJTHOCTBIO|

OTBETHBLIEMY Ha BOIPOCHI OMIIeTa
M BOIPOCH 3K3aMEHATopa, HO
MOIyCTHBIIEMY  IIPU  OTBETaX
HEe3HAYNTEIbHBIC OLINOKH,
YKa3bIBAIOLIHE Ha HaJIM4ue
HECHCTEMHOCTH H TPOOENOB B
3HAHMUSX.

[Toxa3aHO 3HaHHE TEOPHH BOIPOCA

(bparMeHTapHO (memomHOTA
M3TI0KEeHUS nHpopmanny;
OlepUpOBaHNE MOHATUSIMH  Ha|
OBITOBOM YpOBHE); yMEHHE
BBIJICITUTH ITIaBHOE,
c(hopMyITHpPOBATH BBIBOJIB,

MOoKa3aTb CBA3b B IIOCTPOCHHUU
OTBCTA HC NPOACMOHCTPHUPOBAHO.

Bianenue AHATTUTUYECKUM
CIIOCOOOM H3IIOKEHUsI BOMpOCca |
BIIaficHUE HaBBIKAMHU
apryMeHTalUH HE
[POJIEMOHCTPUPOBAHO.

OGyuarouuiics JIOTTY CTHII

CyLIECTBEHHBIC  OMIMOKH  TIpH
OTBETaX Ha BOIIPOCHI OUIIETOB H
BOIIPOCHI 3K3aMEHATOPA.

OneHka
«Yooenemsopum
envro» (3)

3HaHWe TOHATHHHOTO amnmnapara,
TEOpUH BOTIpOCa, HE
[IPOJAEMOHCTPUPOBAHO;  yMEHHE
AHAIM3UPOBATh y4eOHBIH
MaTepHran HE
MPOJAEMOHCTPUPOBAHO; BIAJICHUE
AHATUTHYECKIM
criocoOOM H3JIOKEHUS BOIpoca U
BIIaJICHUE HaBBIKAMHU
apryMeHTaluu HE
[IPOJEMOHCTPUPOBAHO.

OOyuaroniuiicss He OTBETHJI Ha
OJIMH WJIM JIBa BOIpoca Owmiera u
ITOTTOJTHUTEIbHBIC BOTIPOCHI

Ornenka
«Heyoosenemeopu
menvro» (2)

PK3aMcHaTopa.
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3. TUIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIU UHBIE MATEPHAJIbI,
HEOBXOJMMBIE /151 OEHKHW 3HAHWIA, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJILHOCTH, XAPAKTEPU3YIOIUX STAIIBI ®OPMHUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OueHo4HbIe CpeACcTBa A5 NPOBEIeHNs TeKYIIero KOHTPOJIA
Tekymuit KOHTPOJIB OCYIIECTBIIETCS MPETIOABATEIEM UCIUIUINHBI IIPH POBEICHUN
3aHATUH B (popMe TECTOBBIX 33aJJaHU, YCTHOT'O OIPOCA U pacueTHON pabOTHI.

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

OIIK-1.1. /leMoHCTPUPYET U UCNOJb3YeT 3HAHUSA OCHOBHBIX 3AKOHOB MaTeMATHYeCKUX HAYK
AJIl pellieH!s] TUIIOBBIX 32124 B NPO(eCcCHOHAIBLHOM e TeJIbHOCTH

IepBbiii 3Tanm (MOPOroBoii ypoBeHb) — MOKA3bIBaeT CPOPMUPOBAHHOCTH IOKA3aTe/Is
KOMIICTCHIIUH «3HATb»: OCHOBHBIE OnpeneaeHus GPU3UKH, Pu3ndecKre 3aKOHbI U SABJICHHUSA
TecToBbIe 32]aHUA 32AKPBITOr0 THIIA
1. Vkaxure onpeneneHre Macchl Tena
A) KOIMYECTBO BEIECTBA B TEJIC
b) mepa nneptHOCTH B Tene
B) orHomIeHHE Beca Tena K YCKOPEHHIO CBOOOHOTO MaACHUS
') Mepa noTeHMaIbHOW YHEPTUU Teja
J1) Mepa B3auMHOT0 NPUTSHKEHUS Tela
2. Kaxoii n3 Ha3BaHHBIX 3aKOHOB UCIOJIb3YETCs TP pacyeTe NOJ3eMHON CHIIbI KpbLiIa
camonéra?
A) 3akoH Apxumena
b) 3axon bepnymnnu
B) 3axon [lackans
I') 3akoH uHEpLHMHN
J1) 3aK0H BCEMUPHOTO TATOTEHHUS
3. Yro Ha3pIBaeTCs TEMIEpaTypon?
A) cTeneHb HarpeTocTu Tena
b) mepa cpenHeil KHHETHUECKOM SHEPTHH MOJIEKYJT
8) Mepa unciia CTOIKHOBEHHI MOJICKYJI
I') Mmepa BHyTpeHHEN 3HEPTUH BELIECTBA
J1) xapakTepuCTHKa arperaTHOro COCTOSIHUS BELIeCTBa
4. Ta3 HarpeBaroT B Te€PMETHUYECKU 3aKpBITOM cocyie. Kakol U3 yka3aHHBIX MPOLIECCOB UMEET
MecTOo?
A) nzobapuueckuit
b) nzorepmuueckuit
B) uzoxopHsrit
I') agnabaTuaeckuit
J1) monutponnyeckuit
5. Yo sBisieTcss IPUYUHON B3aMMOICHCTBHS MOJICKYJ?
A) CHUJIBI 2JIEKTPUUYECKOTO B3aUMOIEHCTBUSA
b) cuiibl rpaBUTallMOHHOTO MPUTSHKEHUS
B) BHYTpUsIIEpHBIE CHITBI
I') 3akoH uHEPIIIHN

J1) Mepa uucia CTOTKHOBEHHH MOJIEKYJT
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Kiroun

=

O IWIN(F-
> [>T |5
=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. YTo mOHMUMAIOT MO/ IOHATHEM «MaTEpUATbHAS TOYKA»?
2. Urto Ha3bIBAIOT BTOPOM KOCMHUYECKOH CKOpOCThIo? Uemy oHa paBHA?
3. Cdopmynupyiite 3akoH ['yka.
4. Yro nmpenacrasisietr coboit pactipeaenenue bonpiimana?
5. Uto Ha3bIBAIOT BHYTPCHHEH 3HEprucii temna’?
Kinroun

1. OI[HI/IM U3 OCHOBHBIX IIOHSITUM MEXAHUKH SIBIIIETCS IIOHSTUE MaTepHaHBHOﬁ TOYKH, YTO

O3HayaeT Telo, OO0JIaJarIee Maccod, pa3MepaMH KOTOPOrO MOXKHO IpeHeOpedb Mpu
ACCMOTPCHHUH CI'0 ABMIKCHUS.

2. [BTopas xocMu4ecKast CKOPOCTh — 3TO CKOPOCTh, KOTOPYIO HYXXKHO COOOIIUTH TNy JUIS TOTO,

4TOOBI OHO TOKWUHYJIO OO0JIACTH 3€MHOTO TpuTsDKeHus. [l ompeneneHuss BTOpoOU

KOCMHUYECKOW CKOPOCTH CJIEAYyeT BBIUMCIUTH Pa0dOTy, KOTOPYH HEOOXOAMMO COBEPIIUTH

[POTUB CHJI 3€MHOTO TMPHUTSDKEHUS Ui YAaleHUs Tella C TIOBEPXHOCTH 3eMJIM Ha

OECKOHEYHOCTh. JTa paboTa paBHA PA3HOCTH MOTECHIMAIBHBIX SHEPTHM Tejla B HAYaIHHOM U

B KOHEYHOM TOJIOKEHUsAX: A= K —uH

3. |Cuma ynpyrocTy, BO3HUKAIOIIAs TIPU YIIPYTroi nedopManuy pacTsHKEHUS MM COKaTHsI Tela,

POIOPLIMOHANIbHA a0COMIOTHOMY 3HAUYEHUIO U3MEHEHHUS JUTMHBI TeTa.

4. |Pactipenenenue bonbliMaHa mpeAcTaBiseT cOOOW OTHOIIEHHWE YUCIA YacTHUIl, 00JIagarolnx

OTIpECIICHHOW TIOTCHIIMAIBHON JSHEprued, WM, 4YTO TO K€ caMoe, HaXOISIIUXCS B

HEKOTOPOM TOUKE CUIIOBOTO MOJIs, K TOJTHOMY YMCITY YacTHII B Tase.

5. |BHyTpeHHell DJHeprueil Tena Ha3bIBAIOT 4YacTh €ro TMOJHOW JHEPruu 3a BHIUETOM

KUHETUYECKOU OHCPIUH JABWIKCHHA TCJIa KaK LOCJIOTO H HOTCHHH&HBHOﬁ SHEpTruu TCJIa BO

BHEITHEM T10JI€.

Tperunii 3Tan (BHICOKHI YPOBEeHb) — MOKAa3bIBaeT CHPOPMHUPOBAHHOCTH NMOKA3ATEJs
KOMIIETEHIIMM «BJIAJETb»: HABbIKAMH IPUMEHEHU: (U3HMYECKHX 3aKOHOMEPHOCTeH B
NPaKTHYECKOM 1eATeJIbHOCTH

Pacuyernas padora:

1. B pesynbraTe usMepenuii auamerpa d Kanusuispa B CTEHKE JIETOYHBIX allbBEOJ MTOIYUYCHBI
CIEeYIOIINE 3HAUCHUS: di = 283uk; d2 = 2,82ux; ds3 = 2,8Llux;
ds = 2,85 mx; ds = 2,87 mk. Haiitu cpennee apupMeTndeckoe 3HAUYCHHE W OIECHHUTH
TOYHOCTh H3MEPCHHUI.

2. Baron maccoii m = 20T, IBHXKYIIUICS paBHO3aMEJICHHO ¢ HAYaJIbHOH CKOPOCTHIO V0 = 36
KM/, TIOJT IGUCTBUEM CHJIbI TpeHus F = 6 kH yepe3 HekoTOpOE BpeMs
octaHaBiuBaercs. Haiitm: 1) paccTositHue, KOTOpoe MPOWAET BaroH 10 OCTAHOBKH; 2)
paboTy cui TpeHHsI.
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3. Iapuk maccoii 100 r yman ¢ BEICOTBE h = 2,5 M Ha TOPU30HTAIBHYIO IUTUTY U OTCKOYMI OT
He€ BCIEACTBHE yNPyroro yaapa 6e3 morepu ckopoctu. Onpenenuts cpeanioro cury (F),
JIEICTBOBABILYIO Ha IAPUK IPHU yIape, eciiu MpoJoKUTEeNsHOCTh yaapa A t= 0,1 c.

4. OmnpenenuThb CHIIy HaTSDKEHUS KaHaTa IpU MoIbEME rpy3a Maccoit m=1,5T, eciu 3a Bpems t
= 2C oT Hayasa JABM)KEHHUS CKOPOCTh Bo3pocia oT vo=0 1o v=3,6 m/c.

5. Koneco pagmycom R = 0,1 m Bpamjaercss Tak, 4yTO 3aBUCHMOCTH YTJIa MOBOpPOTa ¢ OT
BpeMeHH t naércs ypaBHenneM ¢ = A + Bt + Ct 3, rne B =2pao/c u C=1 pao/c>. JIns Touek,
JeKammx Ha 000Je Koyieca, HAWTH depe3 BpeMms ! = 2 C mocne Havana ABWOKCHHS: 1)
VIJIOBYIO CKOPOCTh ®; 2) JMHEWHYIO CKOpPOCTh V; 3) YIJOoBO€ YyCKOpeHue ¢€; 4)
TaHTE€HIIMAJIbHOE YCKOPEHUE ar; 5) HOPMAIbHOE YCKOPEHUE an; 6) MOJIHOE YCKOPEHUE d.

Knroun

1.

Pemenue.

1. Cpennee apupmetnueckoe d Haxoaum mo Gpopmyie:

d +d +d +d +d

d= 1 2 3 4 5

5

2. IToxacTraBisieM 4MCIIOBBIC 3HAUCHUS

283+282+281+285+287

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)

Ade| = |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:

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

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

|Ad | = = =0,192 ux .
55
5. Brrauciasem OTHOCUTCIIbHYIO 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:
2.836 — 0.007 <d <2.836 + 0.007 (ux)

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

r7ie U — KOHEYHAsl CKOPOCTh; @ — YCKOPCHHUE.

Ecimu Y4€CTh, YTO KOHCYHAA CKOPOCTh paBHA HYJIIO, 4 YCKOPCHUEC OTPUILIATCIIBHO, 2

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

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 s, 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
yOeIUThCS, YTO 3T CIUHUIBI coBmanaioT. s 3toro mojacraBiseM B (GOpMydy BMECTO
BEJIMUMH UX eTUHUIIBI 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).

Pemenmue.
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 HaTpaBJeHuio, 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.

[Ipu moabéme rpy3a ¢ YCKOPEHHUEM Ha HEro ACHCTBYIOT ABE CHUJIBL: CHJIA

TsoKecTH P, HampaBieHHas BHH3, M CHJa HaTsDKeHHS KaHaTta 71 — BBEpX.
Yckopenue, [IOJTy9aeMoe Tpy30M, BBI3BIBAETCS

PaBHOJECHCTBYIOIIEH 3TUX CHIL

Ecnu nmpunsaTe HampaBlieHHWE BBEpPX 3a IMOJIOKHUTENIBHOE, TO COTJIACHO
BTOpOMY 3akoHy HbI0OTOHa MOKHO HAaITMCATh:

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

BripasuB cuity TsDKeCTH Tpy3a 4epe3 ero Maccy, HoayduM

T=m(g+a) 1)
T Y CcKopeHue Mpy paBHOYCKOPEHHOM JIBU)KECHHH OTPEICISIeTCS U3
N - No
41 COOTHOILICHUS a= , (2)
t
A Tr TTATTATIT TTAa ATrAAN~TT ¢ TX TrAaTTATITTAa AtrAanmAanTT « P nsaanea
P
U
a= ©)
t
[ToxncraBus B hopmyiy (1) Beipaxkenue s a u3 (3), HoIyduM
" (4)

T=ma+ — Vil

Bripa3um aucnossie suauenus eenuuun 6 CH: m= 1,51 =1,5"103kr, © = 3,6 m/c,t =2 C.

[IpoBepuM eqMHUIIBI IPABOW U JIEBOM yacTeil pacuérHoit Gopmyisl (4), uToObl yOeIUTHCS,
YTO OHM COBMAaAaoT. s 3Toro mojacrasisieM B GopMyly BMECTO BEJTMUUH UX
equannel B CU: H = kr - (M/c? + M/c - ¢) = k1 * M/c?, H=H.

IloncTaBuM uncnoBbie 3Ha4eHUA B (4) ¥ BHIYHUCIHIM:

3 T=1,50-10 9,81 + 3,60 9410 (1) = 17,4 (xH).
2]
\/
Pemenue.
_ap _
1. VI3BecTHO, UTO YIJIOBas CKOPOCTh Ta T P

—_ 3\ — 2
Nmeem: Ta—d—t(A+21+t)—2+31.

Ta (t=2)=2+3°*22=14 (pao/c).
2. JInHeiHast CKOPOCTh Y CBsI3aHa C YIIIOBOW CKOPOCTHIO TA COOTHOLICHHEM U = TaR,
WM, B HAIIEM CJTy4ae, u=(2+31%*R.
JIuneitHast CKOPOCTh M B MOMEHT BpeMeHH t = 2 C paBHa U (t
=2)=14+0,1=1,4 (m/c).
3. YriioBoe yCKOpeHHe S CBSI3aHO € VITIOBON CKOPOCTHIO TA COOTHOLICHHEM

2
dt a2 -
dma d . ,
B namewm caygae S =---- = —(2+31)=61;S(t=2)=62=12 (pao/c).

4. dopmye:
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an = (,02 ‘R
6. [TonHOE yCKOpEeHUE paBHO:

an (t=2) =142 - 0,1 = 19,6 (w/c?).

- /22 + g a=1/19,6°+1,2% = 19,64 (u/c).
Otger: 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.

BoOoo~NoOR~WNE

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

32.
33.
34.
35.

36.
37.
38.
39.

0.

BOHpOCLI AJIA JK3aMEHa

PusuyecKkue 0CHOBbI MEXaHHKH.
[Tpenmer ¢pu3uku u €€ CBA3b C IPyruMu HayKamu. EQuHUIBI GU3NYECKUX BETHYUH.
CKOpOCTb U IIyTh IIPH TOCTYNATEIILHOM JIBHYKEHUHU.

Y cKopeHue U 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.

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. 3akoH COXpPAaHCHUS SHCPIrUu.

MomMmeHT HHCPpLUU TBCPAOIO TCa.
Kunernueckas OHCPI'Us BpalllCHUA.

MOMEHT CHJIBI. VpaBHeHHe JUHAMHKH BPaIATCIIbHOTO ABUKCHUA TBECPAOI'O TCIIA.

MoOMEHT UMITyJIbCa U 3aKOH €TI0 COXPaHECHHUS.
Hedopmarus TBepaoro tena.

3axonbl Keriepa. 3akoH BCEMUPHOTO TSATOTEHHUS.
Cuna Tsxect M Bec. HeBecoMoCTb.

[Tose Tarorenuns. Pabora u moTeHIIHAT OIS TATOTEHUS.

Kocmuueckue CKOpPOCTH.

Heunepunaneueie cuctemsl orcyera. CUiibl HHEPLMH.

Mexanunueckue konebanus. ['apmoHrueckue kojaedaHus U UX XapaKTePUCTUKU.
CrnosxeHue 0JMHaKOBBIX TAPMOHUYECKUX KOJICOAHUH.

JluHaMuka KonebaTeIbHOro JBM)KEHUS. MasTHHK.

3aTyxarolye U BEIHYK/ICHHbIE KOJICOaHMUsI.

MexaHuka Xuakoctei. /JlaBieHne B )KUIKOCTH U B rase.
YpaBHEeHHE HEPAZPBIBHOCTU. Y paBHEHUE bepHyIUN U CIIEICTBUE U3 HETO.
Bszkocts (BHYTpeHHEe TpeHue). JlamuHapHbie U TypOyJIeHTHbBIE TEUSHUS.

MCTOHBI OIMpECACIICHNA BA3KOCTH.

OCHOBHOI1 3aK0H pCHHTHBHCTCKOﬁ JAUHaAMHUKHU MaTCpI/IaJ'IBHOI\/'I TOYKH.

3aKOH B3aMMOJICHCTBHS MAaCChl U SHEPTUU.

OCHOBBI MOJICKYJISIPHOM (PM3UKH H TEPMOJANHAMMKH.

CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUN METOIbl. ONIBITHBIE 3aKOHBI UAEATBHOIO rasa.

VYpasuenue Kiaiinepona-MeHeneesa.
OcHoBHOe ypaBHeHre MKT naeanbHbIX ra3os.

3akon MakcBeiia IJid paclpCaciICHUud MOJICKYJI HACAJIBHOI'O Tas3a IO CKOPOCTAM U

OHCPIUAM TCIIJIOBOT'O ABUXXCHUS.

Cpennee 4HCIIO CTOJIKHOBEHUN U CPEHSS JITMHA CBOOOTHOTO Mpobera MoJIeKyI.
OnbiTHOE oaTeepxkaeane MKT. SIBnenue nepenoca.
OCHOBBI TepMOIMHAMUKH. YHUCIIO cTeneHel CBOOO bl MOJIEKYJIbI.

[TepBblii 3aKOH TEPMOAMHAMUKH.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
S7.

58.
59.

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

66.
67.

68.

CoNoOR~WNE

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.
DJ1IeKTPUYECTBO.
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€KTpPOEMKOCTb CHUCTEMbI KOHIEHCATOPOB. DHEPrUsi 3JIEKTPUUYECKOIO
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 cioit. [lonynpoBoaHUKOBBIE TPUOOPHI (IMOIBI,
TPaH3UCTOPHI U AP.).
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 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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B3anmuas naaykuus.
Tpancopmaropsi.
IlepeMeHHBIN CHHYCOUIAIbHBIA TOK.
[lenu nepemennoro toka (R, L, C).
Pe3onanc HanpsxeHui 1 TOKOB. MOIIIHOCTD, BbIIEsieMasi B LIETIH [IEPEMEHHOT0 TOKa.
ONEeKTPOMAarHUTHbHIE BOJIHBI.
DJIeKTpOMarHuTHBIE KoJleOanus B KoiebarensHoMm kouType (L, C).
Onrtuka. KBanToBasi npupoaa cBera
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.
Hudpakuus csera. [Ipunuun [olirenca-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 runoresa uznyuyeHus u gpopmyna [lnanka.
®doroaddext. 3akoHbI BHETHETO PoTOdIPdeKTa.
YpaBHeHue DHHINTEHHA /U1 BHEITHETO (oTodddekTa.
Macca u uMITys1bC OTOHA, TABICHUE CBETA.
O¢pdextr Komnrona u ero snemeHTapHas TEOPHSL.
DJleMeHThI KBAHTOBOH (U3UKHU aTOMOB
Mozenu aromoB Tomncona u Pezepdopna.
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 paJu0aKkTUBHOCTb. 3aKOHBI paJJMOAKTUBHOTO pacnaja.
Snepnas peaknus. MickyccTBeHHas! paliOaKTUBHOCTb.
Oueprus cBs3u. JledhekT macchl aTOMHOTO si/1pa.
Peakuus nenenus. Llennasa peakuus.
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.

HpaKTI/IquKI/IC 3alaHuA KaK CPpCACTBO TCKYHICT'O KOHTPOJIA MIPOBOAATCS B MHUCbMEHHOM

dopme. CTyieHTy BbIIaeTCs 3a7aHue U penocTasisieTcss 10 MUHYT 11l 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 AUCIUILITHHBIL.

Ha noaroroBky k oTBETY CTyIeHTY npenocTtaBisieTcs 20 MUHYT.
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