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Pabouast mporpamMma cocTaBiieHa C Y4€TOM TPeOOBaHUIA:

* Ops/AKa OpraHW3alMM W  OCYIIECTBICHHS  OOpa3oBaTENbHON  JEATEIFHOCTH MO
o0Opa3oBaTeNbHBIM TPOTrpaMMaM  BBICIIEr0 00pa3oBaHMs — MporpamMmaM OakajaBpuarta,
nporpaMmaM  CIIEHUAJIUTETa, NpPOrpaMMaM  MAarucTpaTypbl, YTBEPXKAEHHOTO IPHKA30M
MunucTepcTBa HayKHu | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;

* (¢enepanbHOrO0 TOCYJAPCTBEHHOTO O0pa30BaTEIBHOTO CTaHIapTa BBICHIETO OOpa30BAHHS -
OaxanaBpuaT 1o HampasieHHIO 1oaArotoBku 36.03.02 3oorexHust, yrBepxkaeHHoro I[lpukasom
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 22.09.2017 Ne 972.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

Crapuuii npenoaaBaTeb B.H. BonoBuk

Pabouas mporpamma paccMoTpeHa Ha 3aceganuu Kadeapsl HHPOPMALMOHHBIX TEXHOIOTHH,
MaTeMaTuku ¥ Gusuku (mpotokoa NelO ot 09 utons 2023).

3aBenyomuii kadenpoi I'.B. KoarakoBa

Pabovas mporpamma peKOMEHI0BaHa K UCTIOIB30BaHUIO B Y4€OHOM MPOIIECCe METOTUIECKOM
KOMUCCHEH (akynbTeTa MUIEBbIX TeXHonoruii (mpotokon Ne 8 ot 14 urons 2023).

IIpencenaresib MeTOANYECKO KOMUCCHHA H.B. KoBTyH

PykoBoauTenb 0CHOBHOM NPodecCHOHANbHOMI
o0pa3oBaTeJbHOI MPOrpaMMbI JI.LU. CuruguHeHKko




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

du3nka Kak HayKa SBJISETCS OCHOBOWM BCErO €CTECTBO3HAHUS M MMeEET (PyHIaMEHTaIbHOEe
S3HAYCHHUC IJId MMOHHMMAHUSA PA3JIMYHBIX ITPOLCCCOB B OKPYXKAOMIEM HAC MHPC. OnHa okxa3bIBaeT
BJIMSTHUE Ha JPyryue HAyKU U CIYKUT 0a30i aisi mpodecCHOHaNbHON MOATOTOBKU CTYACHTOB BCEX
TEXHOJIOTHYECKUX CIEeIHAIbHOCTEH.

IIpenmer AMCHMILUIMHBI — OCHOBHBIC 3aKOHBI MEXaHHUKH, MOJIEKYJSIPHONH GU3UKH 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 (M3UKHU, GOPMUPOBAHHE y CTYJICHTOB LIEJIOCTHON €CTECTBEHHOHAYYHO! KapTHUHBI MUPA;

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

— M3y4eHue QU3NIYECKUX SBICHUH, JISKAIINX B OCHOBE MTPOSKTUPOBAHUS, CTPOUTEIHCTBA H
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
JUCITUIUIMH, BBIICIATh KOHKPETHOE (DM3MUYECKOE COACpKAHWE B MPHUKIAIHBIX 3ajadax
po(heCCHOHATILHOM JIEATSIIBHOCTH, CO3/1aBaTh M aHAJTU3UPOBATh TCOPETUUCCKHE MOJCIN SBJICHHIMA
Y TIPOIIECCOB;

— chopmupoBaTh 1EIOCTHOE MPEACTaBICHNE O (DU3UKE, €€ POJIU B COBPEMEHHOW CHUCTEME
3HAaHWI U TOHUMaHWEe HEOOXOAMMOCTH MaTeMaTHIECKOro 00pa30BaHus B TIOJITOTOBKE OaKaiaBpa;

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

— HAY4YHUTh CAMOCTOSTEIHHON pabOTHI C TUTEPATypOil MO GU3KKE U €€ MPUTIOKEHHUSIM.

MecTo AMCHHMIUIMHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl.
®dusnka OTHOCUTCA K guciuiuimHam — oOs3artenbHor dact  (B1.0.19)  ocHoBHOM
00pa30BaTeNbHOI MPOrpaMMBl.

JlucuuniuHa OCHOBBIBaeTCS Ha 0a3e IIKOIBHOTO Kypca (U3WKH U JTUCHUTUIMHBI
«MaremaTtukay.



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

Koap1
KOMIIe-
TEeHLUH

DopMyJIMPOBKA
KOMIIeTCHLIM U

HNHankaTophbl 10CTHKEHUS
KOMIIeTeHIINH

I[Inanupyembie pe3yJibTaThI
00y4eHUsI MO TUCHUTLINHE

OIIK-1 (CnocobeH pemaTh
TUIIOBBIC 3a/1a4H
npodeccnoHaTbEHOMI
NesITeIbHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX
3aKOHOB MaTeMaTHYECKUX [IpodecCHOHaTbHON
1 €CTECTBEHHBIX HAYK C

OIIK-1.1. lemoHCcTpHUpYET U
MCIIOJIb3YeT 3HAHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX HayK JUIs
pELIEeHNs TUIIOBBIX 3a/1a4 B

JACATCIIBHOCTH

3HATB: OCHOBHEIC OIIPE/ICIICHUS
(u3uky, PU3MYECKUE 3aKOHBI U
SIBIICHUS

'YMeTh: HHTEPIIPETUPOBATh
(hM3UYCCKUE 3aKOHBI U SIBIICHHS,
MPUMEHSITH UX JIJISI pEIICHHS
MPaKTUICCKUX 337124

BiangeTh: HaBEIKAMU PUMCHEHUS

[IPUMEHECHUEM 3HaeT OCHOBHBIE METO/IbI (PM3HYECKHX 3aKOHOMEPHOCTEH B
WH(pOPMAIIMOHHO- aHaIM3a JOCTHKCHUS HAYKH M |paKTHaecKOl AeSTeNbHOCTH
KOMMYHUKAIIMOHHBIX [IPOM3BOJICTBA B arPOHOMUHU
TEXHOJIOIMI
3. O0bEéM IMCHUIIMHBI M BU/IbI Y4eOHOMH padoThl
Ounas ¢popma oOyueHHs 3aounas popma
o0y4eHus
00bEM HacoB| BCEro 4acoB
Bunei padot o o
BCero 3au.ejn./ 5 5
4acoB = =
3 3
— I\
OO011ast TPYA0EMKOCTD AUCITUTUIHHBI 3/108 3/108 3/108
AyauTtopHas pabora: 42 42 12
Jlexun 14 14 6
[IpakTHueckue 3aHATHS - - -
JlaGopaTopHble paboThI 28 28 6
Jpyrue Bubl ayIMTOPHBIX 3aHATHN - - -
[IpeadKk3aMeHallMOHHbBIE KOHCYJIbTAIIH - - -
CamMocTosTenpHas padoTa 00yJaronIuXxcs, 9ac 66 66 96
Bu npomexxyTouHOM aTTecTanuu (3a4€r, JK3aMeH JK3aMEH JK3aMEH
DK3aMEH)




4, ConepxaHue IMCUUILINHBI
4.1. Pa3fenbl AMCHMIIJIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUil IJIaH).

Ne Pazaen quctuIInHe /1 JI 113 JIP CPC
Ounas ¢gopma o6yueHust
Monynb 1. «Mexanuka» 4 - 6 16
Monyns 2. «MonekyssipHas pu3rKa 1 TepMOIUHAMUKA. 4 i 8 16
MexaHMKa )KUJIKOCTEN 1 Ta30B»
Monynb 3. DnexrpoctaThka. [1oCTOSHHBIN AeKTpUYECKUil 4 i 3 18
TOK. DJICKTPUUYECTBO U MAarHETH3M»
Monayib 4. «Ontuka. ATOMHas U saepHas (hU3nuKay 2 - 6 16
Bcero 14 28 66
3aounas popma o0yueHus
Monynsb 1. «MexaHuka» 1,5 - 1 24
Momyns 2. «MonekyssipHas pu3uKa 1 TepMOTUHAMUKA. 15 i 5 24
MexaHuKka )XUIKOCTEN U Ta30B» '
Monynb 3. Onexktpoctatuka. [IoCTOSHHBINA 3EKTPUYECKHIA 15 i 9 24
TOK. DJIGKTPUYECTBO U MAarHETH3M» ’
Monyinb 4. «OnTruka. AToMHas u gaepHas pusukay 15 - 1 24
Bcero 6 6 96

4.2. ConepxaHue pa3ieioB Y4eOHOI THMCHHIIHHBI
Moayas 1. «Mexanuka»

Tema 1. Mexanudeckoe IBHKEHHE MATEPUAJIbHOI TOYKHU U TBEPAOro TeJia.

Cucrema otcuéra. IIpocTpancTBo, BpeMs aBikeHue. MatepuanbHas To4dka. AOCOIIOTHO
TBEépHoe Teno. [lapamerprl ABMKEHHUS (paanyc-BEKTOp, MEpPEMELIEHUE, CKOPOCTb, YCKOPEHHE).
[Ipunuun otHocutenbHOCTH [ammies. CBoilCTBa MpPOCTPAaHCTBA M BPEMEHU B HHEPLHAIBHBIX
cucreMax. [IpsmonuHeliHOE W  KpHUBOJIMHEWHOE JBWXKeHHEe. Tpaexropus. KuHemarnka
IIOCTYIIATEJIbHOTO JBUKECHUS.

Tema 2. luHaMHUKAa NMOCTYNATEILHOI0 JBUKEHHS] MATEPHAJIbHONW TOYKM U TBEPAOro
Tes1a. 3aKOH COXPAHEHUs] MMITYJIbCA.

Junamuka noctynartenbHoro aAsikeHus. Cuna, wmacca. 3akoHsl HproToHa. 3akoH
COXpAaHEHUsT MMIIyJbCa U €ro CBI3b C OJHOPOAHOCTBIO MpOCTpaHcTBa. Heympyruit ynpap.
DyHIaMEHTaIbHBIE B3aUMOJEHCTBUSA U CHIIbL. PEaKTUBHOE JBHKEHUE.

Tema 3. Cuiibl B MeXaHHKe.

KoncepBatuBubie cuctembl. Cujla TSOKECTH. 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpPEHHUE
cBoboaHOrO NageHus. Padora cuibl TsokecTH. KocMudeckue CKOpoCTH.

Cuna ynpyroctu. Cuna TpeHus. Buapl TpeHusi. 3aBUCUMOCTh CHJIbI TPEHUS OT CKOPOCTH
IBUKEHUS U Apyrux (aktopoB. HewHepuumanpHble cucTeMbl oTcuera. CHIIBI HHEPIUH MPH
KpUBOJIMHEHHOM JBWXKEHUHU. [leHTpoOexkHbIe Cuiabl uWHepnuH W cwibl  Kopuwonuca BO
BpalIaloLIUXCsl CUCTEMAX OTCUYETa M UX MPOSIBJICHUE Ha 3eMJIe.

Tema 4. PaGoTa u 3Heprusi. 3aK0H cCOXpaHeHHs JHEPIrUH.

DHeprus Kak yHHBEpCaldbHas Mepa pa3iIuyHbIX (OpM ABMKEHHS U B3aUMOJICHCTBUS
MaTepuu. PaboThl cuiibl M ee BBIpaKEHHE uepe3 KPUBOJIMHEHHBIM HHTerpai. Kunetnueckas
SHEPrusi MEXaHMYECKOW CHCTEMBI U €€ CBS3b ¢ PaboTON CHII, MPUIOKEHHBIX K cucTeme. [lome kak
dbopMa MaTepuu, OCYLIECTBIIAIONIAs CHUJIOBOE B3aUMOJICHCTBUE MEXIy YaCTUIAMHU BEIIECTBA.
[ToreHManbHas YHEPTUM MATEPUAIBHON TOYKH BO BHELIHEM CHUJIOBOM IIOJI€ U €€ CBSI3b C CHJIOW,
JICUCTBYIOIIEH Ha MaTepuadbHyl0 TOYKY. [loTeHIManbHas SHEpPrus CHUCTEMbl. YNPYrud yaap.
DHeprus ynpyro neGOpMHUPOBAHHOTO Tella M TPABUTALMOHHOTO B3aMMOJCHCTBHS Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHUH U €r0 CBS3b C OJHOPOJAHOCTHIO BPEMEHU. 3aKOH COXPAHEHUS U
MIPEBPALLCHUS SJHEPTUM KaK IMPOSBICHUE HEYHHUUTOKUMOCTH MATEPUU U ee IBWKeHHs. [Ipumepsl



IIPUMEHEHHUS 3aKOHOB COXPAaHEHUS UMITYJIbCA U DHEPTHUH.

Tema S. [luHaMuKa BpamaTeJbHOIO JABW/KeHHsl. 3aKOH COXPaHEHMST MOMEHTa
HMITYJIbCA.

MoOMEHT cuiabl U MOMEHT MMIIyJbCa MEXAHUYECKOW CHUCTEMBI OTHOCUTEIBHO TOUYKHU
(mosiroca) U OTHOCUTENIBHO HEMOABMKHOW OCH. MOMEHT MHEpLUUH TBEPIOro Tejla OTHOCUTEIBHO
ocH. VYpaBHEHME JUHAMHKU BpAllaTEJIbHOIO JABM)KEHHUS TBEPAOIO Tella OTHOCUTEIBHO
HENOJBWKHOW ocu. KHHeTndeckas SHEprus BpalAOIIErocs Tejaa. 3aKOH COXPAaHEHUS MOMEHTa
UMITYJIbCA U €TO CBSI3b C U30TPOIHOCTHIO IIPOCTPAHCTBA.

Tema 6. 'apmoHunyeckue Kojaedanmsl.

Mastauku. Juddepennpanbaple 1 KHHEMAaTHYeCKUe ypaBHEHUs1 kojeOanuid. [Tapamerpsl
kosiebanuii. CBoOoiHbIE KoebaHus. CKOpOCTh, YCKOPEHHUE U SHEPIUs KOJIeOaTeIbHOIO ABHKEHHUS.
Cnoxenue xkoneOanmii. 3aTyxaromue konebanusa. JluddepeHnmanbHoe W KUHEMaTHYECKOE
ypaBHeHUs kosiebanuid. [TapameTpsl konebanuii. JlekpemenT 3aryxanus. KoagdbunmeHt 3aTyxanus.
Bpemst penakcammu. Amnepuoguueckue KoseOanusa. BwiHykaeHHble KoneOanusi. [lapamerpsr
BBIHYKJICHHBIX KoJieOanuil. Pesonanc. ABrokosiebanus.

Tema 7. BosiHOBbBIE IIpoLecChI.

Bonnpl, MexaHusMm ux oOpasoBanus. IIpomosnbHble M monepedHble BOJHBI. Y paBHEHHUE
Oeryieil BosHbL. J[MHa BOHBI U BOJIHOBOE 4uciio. [Ipunuun cynepno3unuu BosiH. KorepeHTHble
BOJIHBL. MIHTepdepenuns BoaH. CTosune BOJIHBI. YPaBHEHUE CTOSIUEH BOJIHBI.

Tema 8. OcHOBBI AKYCTHKH.

AKycTHyeckHe BOJHBI, HUX Xapakrepuctuku. Oddexkr J[lommepa. 3Byk u  ero
xapakTepucTuk. MHDpa3ByK U yabTpa3ByK B PHPO/IE.

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

Tema 9. 'mapoauHaMuka. 3aKOHbI MEXaHUKHU KHAKOCTEH U ra3oB.

XapaxTtepuctuku xkuakocteid. [loBepxHocTHOoe HaTsbkeHue. CmauuBanue. KpaeBoi yrod.
Menucku. Kanumnsphsiit 3¢ dexr.

Tema 10. Mosiexkynsipuas ¢pusuka.

[Tpeamer MmonexymsipHoi ¢u3nku. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-KUHETHYECKON
TEOpUHU HJICANIbHBIX T'a30B. MOJEKyIIpHO-KMHETHYECKass UHTeprnpeTanus temneparypbl. CpeaHsis
KMHETUYECKasi DHEPIUs MOJIEKYJbl. 3aKOH PaBHOMEPHOI'O PacCHpeleICHHs] SHEPIUM MO CTENEHIM
cBoOoAbl. 3akoH MakcBemia o0 pacHpelesieHnd MoJieKyn raza mo ckopoctsM. Oneir Iltepna.
bapomerpuueckas ¢opmyna. Pacnpenenenune bonbimana. CpegHee 4YHCIO CTOJNKHOBEHUH H
CpeaHsisi JJIMHA CBOOOHOTO Mpobesia MOJIEKY!I.

Tema 11. BiaaxkHocTb BO3ayXxa.

Bnaxxnocte BO3myxa. Touka pockl. MeTonsl M3MEpeHHMs BIAXXHOCTH BO3Ayxa. BiusHue
BJIQKHOCTH Ha OMOJIOTUYECKHE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

['panuent ¢usnyeckoit Benuuunbl. Auddysus, 3akon Ouxa. BHyTpeHHee TpeHHe, 3aKOH
Hrrorona. TemonpoBoanocTs. 3akoH dypbe. Ob61as xapakTeprcTUKa SIBICHUN TIepeHoca.

Tema 13. TepmoauHaMHKa PABHOBECHBIX COCTOSTHHIA.

Pabora raza no usmeHeHuo o6béMa. BHyTpeHHsIsI SHEprHUsl TEPMOAMHAMHYECKON CHCTEMBI.
[lepBblii 3aKOH TEPMOJMHAMUKH, €r0 MPUMEHEHHUE K H3ompoleccaM. TemIoéMKOCTh UIealbHOTO
raza Cp u Cv. Pabora ra3a B pa3HBIX H30mpoleccax. AauadaTHYecKuil Mporecc. YpaBHEHHE
ITyaccona. HampaBieHHOCTB Mpo1ieccoB B IpHUpoie. BTopoii 3aK0H TepMOIMHAMUKH.

Tema 14. TepmoauHaMuKa HEOOPATHMBIX MPOLIECCOB.

O6patumslii u HeoOpatumblit npoueccsl. Lukn Kapno. KITJ[ muxna Kapro. ®usnueckas
pUYrMHA HEOOpaTMMOCTh MPOLECCOB MPUPOIbL. DHTponus U e€ ¢uznueckuid cMmbici. [IpuHimn
BO3pacTaHUs SHTPOIUH.

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

Tema 15. DnexkTpocraTuka.



3akon Kymona. Onektpuueckoe mojie. Hanpssk€HHOCTH — 3JIEKTPUYECKOro  IOJIS.
Hanpsbx€HHocTs 1mosige TodeuHoro 3apspa. [IpuHumn cynepnosuuuu siekTp. noised. Teopema
Octporpaznckoro-I'aycca. PabGora B oanekrp. mnose. IloreHnuan, pa3sHOCTh IOTEHIUAJIOB.
[Mupkynsauus BeKTOpa HANPSKEHHOCTH 3J1E€KTp. mojis. CBOOOIHBIE M CBSI3HBIE 3apsiibl. THUIIBI
JUDJIEKTPUKOB. JEKTPUYECKUN JIUIONIb, €ro IOBEJCHUE B JJICKTPUYECKOM TIone. Bektop
nossipusanuu. Harpsok€HHOCTB JIEKTp. IOJS B IUAJIEKTpUKE. [IbE302JIEKTpUYECKUN U AJIEKTPO-
CTPUKLUMOHHBIA 3(dexTsl. Pacnpenenenue 3apsnoB B npoBoAHMKE. [IOBEpXHOCTHAs IUIOTHOCTH
3apsfa. DieKTpo€MKocTh. KoHaeHcaTophl, cUCTEMBI KOHIEHCATOPOB. DHEPrus CUCTEMBI AJIEKTP.
3aps1/10B, 3apsSHKEHHOrO IPOBOIHUKA. DHEPrusl KOHJeHcaTopa, €€ 00bEMHAsI IIIOTHOCTD.

Tema 16. IlocToOSsHHBII TOK.

ONEeKTpUYEeCKUH TOK M €ro xapakrepuctuku. Cuina M IUIOTHOCTH ToKa. llaneHume
HAIpsDKEHUST M DJIEKTPOJBIKYLIAs cuija. 3akoH Oma. DIeKTpONpOBOAHOCTb, 3JIEKTPUUYECKOE
conportuBnenue. 3akoH JDxoynsa-Jlenna. 3akon Oma u JDkoynsa-Jlenna B muddepeHnmanbHON
dopme. Hocurenu osmekTpudeckoro 3apsga. JIBMKEHHE HOCHUTENEH TMOJa  JACHCTBHEM
anekTpuueckoro nousd. I[logsmxHocTs HocuTened. 3akoH Oma u J[oyns -JIeHna kak cienctsue
KJIACCHUYECKON TEOPHUH DJIEKTPOIPOBOJUMOCTH.

Tema 17. Marnerusm. MaruuTHoe 1moJie 4 €ro XapakTepuCTUKH.

MarepuanbHOCTh MAarHUTHOTO 1OJIS. J{efiCTBME MarHUTHOTrO IOJIsI HA IPOBOJAHUK C TOKOM.
3akoH Amniepa. MarauTtHast UHAyKUMsA. MarHUTHbIE CUIIOBbIE JIMHUK. 3aKoH buo- Casapa-Jlamaca
U €ero MNpUMEHEHHE i1 pacyéTa MarHUTHBIX IOJIEH NPSIMOJIMHEHHOTO M KOJIBLIEBOI'O TOKOB.
Hanpspk€HHOCTh MarHuTHOro mojs. JIBM>KEHHE 3apshKEHHBIX 4acTHULl B MarHuTHoM nose. Cuia
Jlopenua.

Tema 18. DuexkTtpomarautHass UHAYKOMA. CaMOUHAYKIMS.

CaMouHaykuuss ¥ B3auMOMHAYKIMS. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLHU.
3akon ®apanes, npaswio JleHma. OJIEKTPOHHBIA MEXAHHM3M DJIEKTPOMATHUTHOW MHIYKIMH.
MaruutHblil noToK. MHAYKTUBHOCTb. DHEPrus MarHUTHOTO MOJIsI, 00bEMHAs IUIOTHOCTh YHEPTHH.

Tema 19. DieKTpoMarHuTHbIC K0JI€0AHUS M BOJHBI.

Konebanus B anextpuueckoM KoHType. Juddepennmanbioe 1 KHHETUYECKOE YpaBHEHUS.
[Tapamerps! konebanuii. CBoboaHbIe Konebanus. CrnoxeHne KoyiebaHui. 3aTyxaromue KojaeOaHus
B DJIEKTPOMarHUTHOM KoHType. JuddepeHnmanbHoe M KUHETHMUECKOE YpaBHEHUs KoyieOaHMil.
[Tapametpsl konebanuid. JlekpemeHT 3atyxanusa. KoadduuueHt 3aryxanus. Amnepuoandeckue
kosneOanus. BoinyxneHHble koneOanus. Pesonanc. ABrokosnebaHus. OTKPBITBINA AIEKTPUUYECKUI
KOHTYp. BuOparop. DOnexkTpomarHuTHble KoyiebaHUs, HX xapakTepucTtuka. Ilokasarens
npenomnenud. [Ipuanun [roiirenca. [Ikana 31€KTpOMarHUTHBIX BOJIH.

Tema 20. OcHoBBI d71eKTPOHUKH. [loTynpoBoAHHKOBBIEC IPHOOPHI.

Buzst snementapHbix smMuccuid. Pabora Beixona snekTpoHa. TepModieKTpudecKast IMUCCHUS
U e€¢ 3aKOHBL. DJEKTpUYecKUd paspsan B razax. [TuHu-3pdexT. DnekTpoBakyyMHbIe HPUOOPHI.
KonraktHeie sBrnenus. Tepmoonektponsuwxkymas cuwia u 3ddext Ilensthe. P-n  mepexon.
[TosrynpoBOIHUKOBBIH M0 U TprUoA. OCHOBBI MUKPO3JIEKTPOHUKH.

Moayas 4. «OnTuka. ATOMHas U siepHast GQU3HKA»

Tema 21. Ontuka. BosHoBbIe onTH4YecKHe SIBJeHHMS. 3aKOHBI TIeOMeTPHYeCKOM
ONTHKH.

3aKkoHBI OTpaKeHHs U TpesnomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxeHne. OObsiCHEHUE
3aKOHOB T€OMETPUYECKOW ONTHUKM C MOMoINbio mMpuHnuna [roiirenca. MHTepdepeHns BOJH.
Wutepdepennus cBeta, e€ ocodbeHHOCTH. MeToa MoJy4yeHHs KOTEPEHTHBIX MCTOYHHUKOB CBETA.
[Ipumenenue siBneHus uHTephepeHunu cBera. Judpakuus BoiH, €€ 0ObSICHEHHE C TOMOIIbIO
npuniuna [oirenca. [Ipunuun I'toiirenca-®Openens. Judpakiunonnas pemérka, e€ npuMeHeHue.
B3anmoneiictBue cBera ¢ BemectBoM. [lonsipuszanusa cBera. [[BoiiHOe JyuernpenomieHue. 3aKoH
Mamntoca. Ilonsipusanusi npyu OTpaXEHUH U MPEIOMIIEHUH CBETA HA I'PAHUILE ABYX AMIJIEKTPHUKOB.
[Ipusma Huxoins. SIBnenue BpamieHus: Tiockoctu kojedanuii. ucnepcust certa. HopmanbHas u
aHopMmaibHas nucnepcus. Jucnepcuonnsiit ananus. [lornomenue csera. 3akon byrepa-JlamGepra.
Koaddurnuent nornomenus.

Tema 22. KopnyckyJsipHbIe CBOHCTBA 3J1IeKTPOMArHUTHBIX BOJIH. KBaHTOBas onTuka.



Oco0EeHHOCTH TETIOBOTO M3IydeHus1. Mojenb abcomoTHO uépHoro Tena. 3akoH Kupxroda.
Pacripenenenue sHepruu B crieKTpe abComoTHO u€pHoro Tena. 3akoHbl Credana- bompimana u
Buna. I'umotesa Ilmanka. Ontuyeckas mupoMeTpus. 3akoH BHemHero (otodddekra. YpaBHEHHE
OnHmreitHa s BHemHero Qortospdexra. OO0bsicHeHHE 3aKOHOB (GoTOd(hdeKTa ¢ MOMOIIBIO
KBAaHTOBBIX MNpeacTaBieHuid o ceere. [Ipumenenue dororddexra. OnbiTel Jlebenena. laBnenue
ceera. KBaHroBoe oOBsicHeHHWEe pAaBieHHs cBeTa. KBaHTOBOe OOBSICHEHHE JaBJCHUS CBETa.
KopnyckynsipHO-BOIHOBOM Ayallu3M.

Tema 23. @uszuka aTOMOB, MOJIEKY.J U TBEpAOIo TeJia.

JIuneiyaTele CHEKTPbl Kak KIIOY K CTPOCHHMIO aToMa. 3aKOHOMEPHOCTH B CHEKTpPE
aToMapHoro Bojopoaa. [Inanerapnas moxaens aroma. Iloctynatel bopa. Paguychl crannoHapHbIX
opOUT. DHepreTudeckui CHEKTp aToMa Bojopoja. Ilpupona CHEKTpalbHBIX JIMHUIL.
MHoOroseKTpoHHble aTOMbL. [71aBHOE, OpOWTanbHOE W MarHUTHOE KBaHTOBble uucna. CruH
anekTpoHa. CrnmHoBoe KBaHTOBO€ uucio. lIpuHnmn Ilaynu u pacnpenencHue 3JI€KTPOHOB IO
CTallMOHAPHBIM COCTOSIHUAM. CHEeKTpbl aTOMOB U MojeKysl. CTpykrypa TBEpaAbIX Ten. Cuila cBs3U
yacTull B TBEPAbIX Tenax. Kpucrammmueckue pemérku. JledexTsl cTpykTypbl. MexaHuueckue
cBoiicTBa TBEPABIX Ten. [edopmanus. 3akon ['yka. Pacuér monyns ynpyroctu. Teopernyeckast u
peasibHas IPOYHOCTh TBEPABIX Teil. TemaoBble CBOMCTBA TBEPABIX TEN: TEIUIOEMKOCTb, TEIUIOBOE
paciupeHue, TerIonpOBOAHOCTb.

Tema 24. SInepuas pusuka.

Pasmepst u cocraB sgep. Hykinonbsl. 3apsgoBoe u  maccoBoe uMcia. M3oTombl.
B3aumoneiicTBre HyKJIOHOB. DHeprus cBs3u. JlegekT macchl. AKTUBHOCTb, IIOCTOSIHHAS pacnaja,
nepuoJ moirypacmana. Anbga-u3ydeHne, ero mpupoja M XapaKTepHCTUKU. B3ammoneiicTBue c
BEUIECTBOM. 3allluTa OT JACWUCTBUA M3IydeHHsA. bera-usiydyeHue, ero npupoia U XapaKTepUCTHKU.
[TpaBuiio cmeuenus. BzanmonelictBrue ¢ BelecTBOM. 3aiiura OT JEHCTBUS U3MyuyeHus. ['amma-
U3IIyY€HUEe, €ro IPUpoJia U XapakTepUCTUKHU. B3anMonelicTBre ¢ BEIECTBOM. 3alllUTa OT AEHCTBHUS
u3iydeHus. HeWTpoHHOe H3iIydeHue, ero Inpupoja M XapaKTepUCTUKH. B3aumonencrsue ¢
BEUICCTBOM. 3allluTa OT ACUCTBHUS W3Iy4deHMs. FICKyccTBeHHas paJaMOaKTUBHOCTh. JleneHue
TKENBIX si1ep, KOAP(PULUMEHT pa3MHOKEeHUs1 HEUTpoHOB. llenHas peaxnus. Kputuueckas macca.
Pacu€r BenmnuuHbI SHEPrUY AeleHus sapa. M30Tonsl, X UCcnoiab3oBaHue. Peakuu TepMosiepHOro
CUHTE3a. DJIEMEHTapHbIE YaCTHIIbI.



4.3. IlepeyeHb TeM JeKIUil

O0BéM, u
No Tema sexui dbopma o0yueHus
/1
OYHas |3a04Has
Monayab 1. «MexaHuka» 4 1,5
1 Tema 1. Mexanndeckoe JBUKCHUE MATEPUAIbHON TOUKHU U TBEPJIOTO 05 05
Tela.
5 Tema 2. JluHamMuKa MOCTYNATENBHOTO JBHKEHUS MAaTEPUATILHON TOUKU U 05 i
' [TBepaoro Teiya. 3aKOH COXpaHEHUsl UMITYJIbCa. ’
3. Tema 3. Cuibl B MEXAHUKE 0,5 0,5
4.  [Tema 4. PaGota u sHeprus. 3aKOH COXpaHEHHUS SHEPTHH. 0,5 -
5 Tema 5. Jlunamuka BpamaTeaIbHOIO JIBUKEHHUS. 3aKOH COXPaHECHUS 05 i
MOMEHTa UMITYJIbCA.
6. Tema 6. ["apmoHHMUecKue KoeOaHUs 0,5 0,5
7. Tema 7. BoHOBBIE MpoOIIECCHI 0,5 -
8. Tema 8. OCHOBBI aKYCTHKH 0,5 -
Mopnyas 2. «Mexanuka :kuakoctei u ra3os. MoJjiekysipHas gusuka u 4 15
TEPMOAUHAMHUKA» ’
0. Tema 9. ['mapoarHamuka. 3aKOHbI MEXaHUKH KUJKOCTEH U Ta30B. 1 0,5
10. [Tema 10. MonekynspHas pu3uka. 1 0,5
11. [Tema 11. BraxxHOCTh BO3/IyXa. 0,5 -
12. [Tema 12. SIBneHus nepeHoca. 0,5 -
13. [Tema 13. TepmonHaMUKa PAaBHOBECHBIX COCTOSHUM. 0,5 0,5
14. [Tema 14. TepmonuHaMuKka HeoOpaTHUMBIX NPOLIECCOB 0,5 -
Mopnyab 3. «iiekTpocTaTuKa. [I0CTOAHHBIH JIEKTPHYECKHI TOK. 4 15
DJIEKTPUYECTBO U MATHETHU3M» '
15. [Tema 15. DnexTpocTaTHka. 1 0,5
16. |[Tema 16. ITocTOSIHHBIN TOK. 1 -
17. [Tema 17. MarneTn3M. MarauTHOE T0JIE ¥ €70 XapaKTePUCTHKH. 0,5 0,5
18. [Tema 18. DnekTpomaruutHas UHAYKIMsI. CaMOUHIYKIIHSL. 0,5 -
19. [Tema 19. DnekTpoMarHuTHbIE KOJeOAHUS U BOJIHBL. 0,5 0,5
20. [Tema 20. OcHOBBI 3JeKTPOHUKH. [10JyTIpOBOIHUKOBBIE TPHUOOPHI. 0,5 -
Moayab 4. «OnTuka. AToMHasi M siiepHasi GU3uKay 2 1,5
21, Tema 21. OHTI/IIia. BonHoBbIe onrTiaeckne IBIeHUS. 3aKOHBI 05 05
FeOMETPHUYECKOM ONTUKH.
) Tema 22. KopnycKyJIIpHBIE CBOMCTBA JJIEKTPOMATHUTHBIX BOJIH. 05 05
" |[KBaHTOBas ONTHKA. ' '
23. [Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPJOTO TeJA. 0,5 0,5
24. [Tema 24. SinepHas ¢pu3uka. 0,5 -
Hroro 14 6

44. TlepeyeHb TeM  MNPAKTHYECKHX  3aHATHI
IPEIyCMOTPEHBI.

(cemunapoB) He



4.5. llepeyeHb TeM J1a0OPATOPHBIX PadOT.

O06bEMm, 1 hopma

Ne
i Tema maboparopHoii paboThI o0y4eHHS
OYHasl | 3a04Hast
Monayab 1. «MexaHuka» 8 1
1 OcHOBBI TeopHH norperHocTeid. OOpadoTKa pe3ynbTaTOB MPSIMBIX U 5 05
" |HEempsIMBIX U3MEPEHU. ’

5 OnpezneneHue yCKOPEHUs: CBOOOJHOI0O MaeHHsI ¢ TOMOLIbIO (PU3NUECKOTO 5 i
MasiITHUKA.

3.  |Ompenenenne MOMEHTa HHEPIMH Tella ¢ MOMOIIBI0 MasiTHuKa O0epoOeka. 1 -

" OnpezneneHre MOMEHTA HHEPLUH BPAILAIOLIET0Cs Tela ¢ HOMOILBIO 1 05
KPYTHJIbHBIX KOJICOaHUII. '

5 OnpezneneHye IWIOTHOCTU TeJ HENTPABUILHON (POPMBI THAPOCTATUYECKUM 1 i
METOIOM.

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

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

' Ha ocHOBe MeToxa CTokca. '

8 Onpeneneane KodhUIMEHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 1 05

' OcTBanbaa. '

9 Onpenenenne KodhHUIMEHTa TOBEPXHOCTHOTO HATSKCHUS KUIKOCTH 1 i
METOI0M OTCUETa Kallelb.

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

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

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

13. |M3mepeHue dIIEKTPOABMKYIIIEH CHIIBI HCTOYHUKA MUTAHUS 1 -

14, OmnpeneneHne COMPOTHBICHHS TPOBOJIHUKA C TOMOIIBI0O MOCTUKOBOU 1 05
CXEMBI.

15 OnpezaeneHne eMKOCTH KOHJIEHCaTOpa METOJIOM BOJIBTMETpaA U 1 i
amIepMeTpa.

16. |OnpeneneHre WHAYKTHBHOCTH KATYIIIKH. 1 0,5

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

18. [McciaemoBaHne MarHUTHBIX CBOVWCTB BEILECTB. 1 0,5
Moayab 4. «OnTuka. AToMHasi M siiepHasi GU3uKa» 6 1

19, OnpezneneHne nokaszaress NperToMIeHNUS CTEKISHHON TUIACTHHBI C 1 i
MOMOIIIBI0 MHUKPOCKOTIA.

20. OnpezneneHue nokasaress MpeJoMIIeHNUS U KOHLEHTpaIK caxapa B 1 05

aCTBOPE C MOMOUIBIO pedhpaKTOMETpa. ’

21. |OnpenereHne JIMHBI CBETOBOM BOJIHBI C ITOMOIIBIO Kojienm HproToHa. 2 -

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

Hroro 28 6
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4.6. Buabl caMOCTOSITeIbHOM PadoThl CTY/IEHTOB M TepedyeHb y4eOHO-MeTOAUYeCKOro
olecrieyeHus1 VISl CAMOCTOSITEIbHOI padoThl 00y4arOIINXCH

4.6.1. TloAroToBKa K ayIMTOPHBLIM 3aHATHAM

[ToaroroBka o0y4aromuXxcs K ayJUTOPHBIM 3aHSATHSIM COCTOUT M3 IOATOTOBKHU K JICKIHSM U
MOJTOTOBKHU K J1a00PATOPHBIM 3aHATHAM U MPOBOJHUTCS B YAaChl CAMOCTOSITENIEHONU PaOOTHI.

[ToaroToBka K JISKIIMKM BKJIIOYAET B ceOsl MPOPaOOTKY M YCBOCHUE MaTepHaia MPeIblIyIiX
JEKIMA, a TaKKe CaMOCTOATEIIbHOE HW3YYeHHE TEX BOIPOCOB, KOTOPHIE BBIHOCATCS Ha
CaMOCTOSITENIbHOE M3y4YeHHEe. DTa paboTa JODKHA BECTHCh C KOHCIIEKTOM JICKITMH U YYeOHUKOM, B
pe3yJbTaTe KOHCIEKT JICKIUH JIOJDKEH YTOYHSATHCS M YIIyONsThCcs. BO3HWKaromme BOMPOCHI
HEOOXOMMO 3amlKChiBaTh, YTOOBI 3alaTh HUX JIEKTOpYy. Takas perynsipHas paboTa MOMOXET
CTYZICHTY aKTUBHO OCBaMBaTh HOBBI MaTepHall HA JICKIIHSIX.

[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, TP 3TOM IS KaXI0W paboThl HEOOXOIMMO yKa3aTh €€ Ha3BaHUE,
1enb padoThl, JaTy NpPOBEICHHs HM3MEPEHMid, 3amucarh pe3yJbTaThl HW3MEPEHUH B TaOJHIIbI,
NPOBECTH COOTBETCTBYIOIIYKD 00pabOTKY pe3yJIbTaTOB NPSIMBIX M KOCBCHHBIX HW3MEpPCHUIA,
3anucarh OTBETHL. B KOHIIE Kax10ii 1abopaTOpHOI pabOTHI MPUBOIATCS KOHTPOJIEHBIE BOIIPOCHI, HA
KOTOPBIC CTYJICHTHI JIOJDKHBI JIaTh MMHUCbMEHHBIC OTBETHI B CBOCH TeTpaau. J[Js mosydeHus 3auera
10 J1abopaTopHO paboTe CTYACHT TOJIKEH:

— Hay4yuTbcs pabotaTh ¢ mnpubopamMu M OOOPYJAOBAaHHEM, HCIOJIb3yeMbIM B JIaHHOU
nabopaTopHoi paboTe;

— MPOBECTH MPABUIILHO U3MEPEHUsS K 00pabOTKY Pe3yJIbTaTOB ATHX H3MEPEHHIA;

— 0(hOpMUTH OTUET 10 JAaHHOH paboTe B CBOEH TeTpaau Uit 1a00paTOPHBIX padoT;

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

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

4.6.3. Ilepeyennb TeM pedepaToB, pacueTHO-TpaguIecKux pador

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

1. |Mexanuka. MonekynsapHas GU3MKa U TEPMOAMHAMUKA.

DJIEKTPOCTATUKA U IMOCTOSIHHBIM TOK. DJIeKTpoMarHeTusM. Onruka. @usnka aToMHOTO
s1pa.
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4.6.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOT0 o0ecredeHus IJIst
CAMOCTOSITeIbHOM PadoThl 00y4YaloIIUXCS

O0béMm, 1 hopma

Ne . Y4yeOHO-METOINYECKOE
Tema camocTosiTenbHON pabOTHI o0y4deHus
n/n obecrieueHue
OyHasl |3aoyHas
1. I'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
MaTepHaIbHON TOYKH U TBEPIOIO [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 BpamaTreabHOro [1] §21-23; 2 4
TTBHKCHMUSL. [2] §16-19
5. |[Fapmonmveckue kojebanus v BoyHEL | [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. —
[IpUMEHSIIOIIMECS B 1a00paTOpHOI JIyranck: U3n-so JIHAY, 2018.
[PaKTUKE, IOCTPOEHUE rpahuKoB
3aBHCUMOCTH MEXIY (PH3HUECKUMHU
BEJTMUMHAMHU.
[TonroroBka K 1a00pPaTOPHBIM 3aHs-
TUSIM, HalIICAHUE OTYETOB MO KaX 10
BBITIOJIHEHHOM J1ab0paTOpHOM padoTe.
Mopnyas 2. MexaHHUKa KHIKOCTel U 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.  MonekynsapHo-kuHeTH4eckas Teopus | [1] §37-38; [2] §42-43 4 4
U1eaIbHbIX 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: M3n-so JIHAY, 2018.
Moayab 3. DJeKTpocTaTHKA. 1. I'pabosckuii P.1. Kypc
[locTOSIHHBII 3JIEeKTPUYECKHI 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, HAITMCAHHE OTYETOB 10 YKa3aHUsl sl 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. |BoaHoBas 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 YKa3aHUsI sl TIOATOTOBKH K
Ka)KJ0W BBIMIOJIHEHHOM J1a00opaTOPHONITabopaTOPHOMY MPAKTHKYMY .
pabote Onruka. / IBannukoB B.B.,
JluxomanoB A.A. — JlyraHck:
M3n-so 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 (popme
Dopma 3aHATUA Tewma 3anaTUA WutepaktuBHbIil MeTo1 | O0BEM, U
Ne n/nn
1. Jlexkmus DJIEKTPOCTATHKA. M HTepakTUBHAS JICKIIUS 2
2. Jlexuus PaboTa u sHEprus. 3aKoH HTEepaKTUBHAS JIEKLINS 2

COXPaHEHHUS SHEPTHUH.
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5.

DoH/1 0O1IeHOYHBIX CPEJCTB AJs NPOBeAeHUs POMEeKYTOUHOI aTTecTaluu

[TonHoe onucanue GoHIa OLIEHOYHBIX CPEJICTB TEKYIIEH 1 MPOMEXKYTOUHOH aTTeCTaIlH
o0yyaroIuxcs ¢ nepeyHeM KOMIETeHIUH, ONMCaHUeM ToKa3aTeed u KpUTeprueB OLlEHUBaHUS

KOMIICTC

HHHﬁ, [OKaJI OUCHUBAHMA, TUIIOBLIC KOHTPOJIBHLIC 3alaHUA U MCTOJUICCKUEC MAaTCPUAJIbL

IIPEJICTaBICHbI B (JOH]IC OLIEHOYHBIX CPEJCTB MO JAaHHOW AUCLUUILIMHE B COOTBETCTBYIOIIEM
paszzaene YMK.

6.

6.

YyeOHo-MeToaAnYecKoe o0ecnmeueHne JUCHUMTUHBI
1. PexomenayeMmas JuTepatrypa

6.1.1. OcHOBHA JUTEPATYPA

Ne /1

ABTOp, Ha3BaHME, MECTO M3/IaHMUs, U3/1-BO, MO/ U3/IaHMs, KoimdecTBO | Koi-Bo 3K3. B
CTpaHHMII ()8

XaBpynsk, Bacunmii ["aBpunoBuua. Kypce ¢usuku [Tekcr]:
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 "KVYPC"; Mocksa: OOO "HayuHo- N
n3narensckuil neHTp MHOPA-M", 2014. - 360 ¢ pecyp

DNIEKTPOHHBIN

.1.2. lonoJiHUTE/IbHASA JIUTEPATYypa

Ne i/t

ABTOp, Ha3BaHUE, MECTO M3HAHU, U3]-BO, T'OJl U3aHUs, KOJIMYECTBO CTPAHUIL

['pabosckuii, P.U. Kypc dusuku: yued. nocodue. / P.U. ['paboBckuii — 8-e uzm.
ctep. - Cno.: U3narensctBo "Jlansp", 2005. - 608 c.

2.1

AxynusiH, A. H. UccnenoBanue siBeHUs 3JIEKTPOMAarHUTHON WHIYKIIUY
yueOHO-MeToIuuecKoe nocodue Juist mpoBeAeHUs 1a00paTOPHO-TIPAKTHUECKUX PaboT 1Mo
¢u3nke Ha 6a3e UHTEPAKTUBHOIO JJabopaTtopHoro npaktukyma "OtkpbiTast ¢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. Ilepnoanyeckue u3ganus

He npegycmoTpeHsl.

6

.1.4. MeToauyeckne yKazanus JJisi 00y4arOIMUXCS M0 OCBOEHHI0 THCHMILIUHBI

No /1t

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

Bosiouk B.H. ®u3uka. Mexannka. Metonnueckne ykazaHus sl TOATOTOBKHU K
nmaboparopaomy npaktukymy / B.H. Bonosuk. JIyranck: 'OY JIHP JIHAY, 2018. — 102
C.

Bonosuk B.H. ®uzuka. MonekynsipHas ¢puzuka u TepMoguHamMuKka. Meronnyeckue
yKa3aHUs JUIs TOJATOTOBKH K JabopaTopHomy 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.
JInxomanos. 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.
Jlyranck: '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.®. Cronspenko, B.B. IBannukos, B.H. BonoBuk. JIyranck:
JIHAY, 2007.
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6.2. Ilepeyenb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIUOHHON ceTn «MHTEepHET»
(najee - cerb «AHTEpHETY), HEOOXOAUMBIX [IJIf OCBOCHHSI TUCIUIJIMHBI

Ne /1 Hazsanue

MHTEPHET-PECypca, aJipec U PEKUM J0CTyIa

1.

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

2.

HTepHeT-01baroTeka 00pa3oBaTelibHbIX H3IaHHI, B KOTOPOil COOPAHBI 3JIEKTPOHHBIC
yueOHUKH, CIipaBo4HbIC 1 yueOHbIe mocodus — http://e.lanbook.com

3.

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

6.3. CpeacrBa od0ecnieyeHHsi OCBOCHUS IUCIUATIINHbBI

6.3.1. KomnbrorepHbie 00y4yamme 1 KOHTPOJIMPYOLHe NPOrPaMMBbl

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, + + +

MOJTyJIbHBIMN,
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 MaTepUaILHO

-TeXHU4eCKoil 0a3bl, He0OX0AMMOH 1JIsl OCYLeCTBJICHUS

06pﬂ3OBaTe.TIbHOF0 nmpouecca 1mo 1TMCumIJInge

Ne
/o

HaumenoBanue o6opyaoBan-
HBIX y4eOHBIX KAaOUHETOB,
00BEKTOB JIJIS TPOBEACHUS

3aHATHI

[lepeuenb 0OCHOBHOTO 000PY10BaHUs, TPUOOPOB U
MaTEepUaJIoB

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

[Ikad c 3akp. 18. — 3 wrT., crox 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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https://ru.wikipedia.org/wiki
http://e.lanbook.com/
http://www.biblioclub.ru/

2. [-315 - aynuropwus ais
nposejeHus  JaboparopHsix,[llkad ¢ 3akp. aAB. — 2 wrt., pabounii croa «/I»-16, cT. 1st Bec.

CEMUHAPCKUX u JIP-550 — 1 mt., nuc. c1.JID-540 — 1 mrT., apMaTypHBIi CT. —
[TPAKTUIECKHIX 3aHATHH, |7 mwT., cedd —1 mmrT., gocka 1/Tex mok. — 1 MmT., CTOX
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,  TEKYIUEro 1abopaTopHbie MpUOOPBI U 000pyIoBaHHe (000p «DIESKTPOY,
KOHTPOJISI,  IPOMEKYTOYHOMBONBTMETp D-505, reneparop 3ByKOBOM, MCTOYHUK MUTAHUS
aTTeCTalluy, YHUBEPC., MHUKpPOMHTEp. <«JIMHHUKa», MUKPOPOTOMETP.
CaMOCTOSATENILHOM paboThl  [Hepeructp., ocBerutenb OU-18, ocrmnorpad 3aektp., mpudop
(bu3n3MepH., MasATHUK YHUBEPC., BOJBTMETp, Oapomerp
aHepou., Becbl TexHuueckue, reueparop 'YK (c), ncrounuk
NOIIII-2, moxcomeTp (C), MHKPOCKON U Jp.); Y4eOHO-
METOAMYECKUE MAaTePUAIIBI

3. [-317 - ayamropuss misCron ayn. — 10 mwr., cron — 9 wr., mkad s npubd. — 3 wr.,
[IPOBEICHUS JTa0OPATOPHBIX,CTYT y4eHWd. — 31 mmr.,, gocka p/rexmok. — | T,
CEeMHUHApPCKUX njobopyoBaHue JUIsl 1a0OPAaTOPHBIX PAdOT MO MOJEKYJISPHOM
MPAKTUYECKIX 3aHATHIL,((pHU3UKE 1 TEPMOAMHAMUKY (371, IIUT, MPOOUPKHU, TEXHUIECKUE
IpYNIOBBIX U[BECBI, MUIIETKH, IPYIIa)

VH/IMBH Ty aTbHBIX

8. MexxaucunjJInHapHble CBA3H

ITpoTokoa
coriacoBaHus pabouell porpaMMsl ¢ APYTUMHU JUCLUILIMHAMU

[Ipennoxxenus o0 u3z-

HanmenoBanue o o

. | Kadenpa, c kotopoii | MeHeHUsX B paboueit
JTUCLUIUIMHBI, C KOTOPOM "
POBOIHIOCH MPOBOJAUIIOCH Mporpamme. [Toamnuce 3aB. kadenpoii

p corjlacoBaHHE 3akirouenne 00 UTorax
COTJIacOBaHHE
COTJIACOBAHUS
MaTtemMaTuka H(bopMallMOHHBIX  [COTTIACOBAHO
TEXHOJIOTHH,

MaTEeMaTUKH U
buzuku
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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
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[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 OHEHOYHbLIX CPEACTB
M0 JTUCHUILIMHE (MOAYTI0) « Du3ukay

Hanpasnenue noaroroku: 35.03.04 ArpoHomus
HaNpaBIeHHOCTH (po¢niIb) TeXHONIOrHH MPOU3BOICTBA MPOAYKIIMHA PACTEHUEBOACTBA
YpoBeHb npodeccrnoHanbHOro 00pa3oBaHus: OakazaBpuaT

I'ox Hauama moarorosku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHJIUKATOPAMM JJOCTUKEHUS KOMIIETEHIUI, C YKASAHUEM
3TAIIOB X ®OPMUPOBAHMS B IIPOLIECCE OCBOEHUSA OBPA30OBATEJIBHOM ITPOT'PAMMBI

DopmyIupoBKa Wnpnkatopsl noctwkeHus | Otamn (ypoOBEHb) [Inanupyemsie Haumenoanue AHME OLIEHOYHOTO
Kox koHTpo-|  KOHTpOIHMpYyeMOn KOMIIETCHIINU OCBOCHUS pe3yibTaThl 00yueHus | moayineil u (uiau) | HaumMmeHOB cpencTsa
JIUpYyeMOn KOMIIETCHIIUU KOMITETCHIIUU paszesnoB Texymmii | IlpomexyTtounas
KoMIIe- JUCLUAIUINHBI KOHTPOJIb aTTecTauus
TEHLIUHU
OIIK-1 |CmocobeH pemaTth OIIK-1.1. Jlemonctpupyer |[lepBbiii 5Tan  |3HATh: OCHOBHEIE TecTol OK3aMeH
TUIIOBBIE 337a4H U 1CIIOJIb3YET 3HAHUS (moporosslii orpeneseHust QU3NKY, 3aKpBITOIO
npodeccroHabHOI OCHOBHBIX 3aKOHOB YPOBEHB) (bu3nyecKre 3aKOHbI 1 THUIA
NesITeNbHOCTH HAa OCHOBE MaTeMaTHYECKUX HAYK IS SIBIICHHS Mouyib 1.
3HAaHNN OCHOBHBIX peLIeHUs TUIIOBBIX 3a1a4 B (BTopoii sTan «MexaHuka» TecTel OK3aMeH
3aKOHOB MpodeccnoHaNbHOM (MIpOABUHYTHI |[YMeTh: Monyb 2. OTKPBITOTO
MaTeMaTHYECKUX H NEesITENbHOCTH YPOBEHB) UHTEPIIPETUPOBATH «MonekyisipHass ~ (TUIa
€CTECTBEHHBIX HAYK C (u3nueckue 3aKoHbl U [(pu3KKa U (BOmpOCHI JUIst
MpUMEHEHUEM SIBJICHUS, IPUMEHATh  TEPMOJUHAMHKA.  [0IIpOCa)
nH(pOpMaLMOHHO- WX JIJISL peIICHHs MexaHuka
KOMMYHHKAIIHOHHBIX [IPAKTUYECKUX 337a4  PKUAKOCTEH U ra3oB»
TEXHOJIOTHH TpeTuii aTan Baanerb: HaBbikamMu Moy 3. PacuetHass  [Jx3aMeH
(BBICOKHI PUMEHEHUS JjexkTpocTatuka.  [pabora
YPOBEHB ) (buznuecKuX [TocTostHHBIN
3aKOHOMEPHOCTEH B [2JIEKTPUYECKHI TOK.
[IPaKTUIECKOM JJIEKTPUUECTBO U
NeSITENbHOCTU MarHETH3M»
Monyis 4.

«Ormruka. AToMHasA

U siiepHas QU3NKa»




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

OLUEHHNBAHUS
Ne i/ Kpartkas xapakTepucTruka 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 Ttecte BeImonHeHo 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 MMOCTPOUTH QMropuT™M  OOOCHOBaHHWHA  BO
OTBET, yMEHHE BpeMsi  pacCyXJICeHUH;  ecTh
[TPOJIEMOHCTPHUPOBATH 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 MIOJIHBIE.
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
[paccyxaeHu; 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
[pelICHUIO  3amaud.  3ajada
CIICHA NMPABHJIBHO.
[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.

[Toxa3aHo 3HaHUE TEOPUHU
BOTIPOCA, IOHATHITHO-
TEPMUHOJIOTMYESCKOTO armapara
JMACHUTUINHBL, YMCHHUC
AHAJIM3MPOBATh MPOOIIEMY,
COJIepKATEIBHO U CTHIMCTUICCKU
rPaMOTHO U3JIarath CyTh BOIIPOCA;
FJ'Iy6OKO IMMOHUMAaTh MaTepural;
BIIa[ICHIE aHATUTHICCKIM
crioco0OM M3JI0KEHHUS BOIIPOCa,
HAYYHBIX U/IeH; HABBIKAMH
ApryMeHTalluH U aHajmn3a (pakToB,
COOBITHI, SIBJICHUH, TPOIECCOB.
BricTaBisieTcs obyqaromemycs,
TOJTHO,
rpaMOTHO
BOTIPOCHI
BOTIPOCHI

MoApoOHO
OTBCTUBLICEMY
Ouiera
bK3aMeHaTopa.

u
Ha
n

n | Hawmmeno OLIeHOYHOTO cpezcTBa  |[IpencraBieHue
BaHUC OLIEHOYHOT'O
OLIEHOYHO TO CpelcTBa B
cpeacTBa donme
3amada pellieHa MPaBHIIBHO.
EcTb oTJenbHBIC 3aMCUYaHUS.
[IponemMoHCTpUpPOBAHO OueHka
MMOHMMaHUE METOAMKY peleHus u [« Yoosremeopum
HAaCTUYHOE €€ MPUMEHEHHUE. envro» (3)
3amaya perieHa 4acTUYHO.
3a7a4ya He perieHa. OreHKa
«Heyooenemsopu
menvHo» (2)
4 Jx3amen  [KoHTposibHOE Bomnpocs! k Ornenka
MEpPOTIPUATHE, KOTOPOE  PK3aMCHY «Omauunoy (5)

Iloxa3ano  3HaHHE  OCHOBHBIX
TEOPETUUECKUX MO0JI0KEHUH

BOIIpOCa; yMeHue

AHAIM3UPOBATH SIBJICHUS,

(dakThl, JEHCTBHS B  paMKax
BONIPOCA;  COJAEPKATEIBHO U

CTHIIMCTUYECKHU rPaMOTHO

M3J1araTth CyTh BONPOCA, HO MUMEET
MECTO HEIOCTAaTOYHAs IIOJTHOTA]
OTBETOB o

H3J1araeMoMy BOIIPOCY.

[IpogeMOHCTpUPOBAHO BIIaICHUE
AHATUTUYECKUM

CITOCOOOM HM3JTIOKEHUSI BOMpPOCca U
HaBBIKAMU apryMeHTAalUH.
BricTraBisercs

Ornenka
«Xopouwioy» (4)

22




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.

[lokxazano 3HaHHE TCOPHUU BOIIPOCA

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

MOoKa3aTb CBA3b B IIOCTPOCHHUU
OTBCTA HC NPOACMOHCTPHUPOBAHO.

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

OGyuaronuiics JIOTTY CTHII

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

OneHka
«Y0oeremseopum
envro» (3)

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

OOyuaroniuiicss He OTBETWJI 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 ONEHKHW 3HAHWIA, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX STAIIBI ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OueHo4HbIe CpeACcTBa A5 NPOBEIeHNs TeKYIIero KOHTPOJIA
Tekymuii KOHTPOJIb OCYIIECTBISIETCS IpENoJaBaTesieM IUCHUILIMHBI TPU IPOBEACHUN
3aHATUH B (popMe TeCTOBBIX 3aJaHUi, YCTHOTO OIPOCa U paCueTHON pabOTHI.

OIIK-1 CnocoGen pemiaTh THIOBBIE 33/1a4¥ NPO(eCCHOHAIBLHOH IeTeJIbHOCTH HA OCHOBE
3HAHMI OCHOBHBIX 3aKOHOB MATEMATHYECKHX M eCTeCTBEHHBIX HAayK ¢ IpPHMeHeHHeM
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHil

OIIK-1.1. /leMoHCTPUPYET U UCNOJIb3YeT 3HAHUA OCHOBHBIX 3AKOHOB MATEeMATHYECKUX HAYK
AJIl pellieH!s] TUIIOBBIX 32124 B NPO(eCcCHOHAIBLHOM e TeJIbHOCTH

IlepBblii 3Tanm (MOPOroBO YpoOBeHb) — IMOKa3biBaeT CHOPMHPOBAHHOCTH IMOKA3aTeNs
KOMIIETEHIIHN «3HATh»: OCHOBHbIE onpeeaeHns Pu3uku, pusndeckne 3aKOHbI U ABJIEHUS

TecToBbIC 321aHUA 32AKPBITOr0 THIIA
1. Vkaxwure onpeneneHue Macchl Tena
A) KOJMYECTBO BELIECTBA B TElC
b) mepa uneptHOCTH B TEne
B) orHouICHKE Beca Tena K yCKOPEHUIO CBOOOIHOTO MaICHUS
I') Mepa noTeHLMaIbHON YHEPTUH TEa
J1) Mepa B3aUMHOI'0 MPUTSHKEHUS Tea
2. Kakoii n3 Ha3BaHHBIX 3aKOHOB MCIIOJIB3YETCS IIPU pacdeTe MOI3eMHOMN CHITBI KpbLIa
camonéra?
A) 3akoH Apxumena
b) 3axon bepnynnu
B) 3axon Ilackans
I') 3akoH uHEpLHMHN
J1) 3aK0H BCEMUPHOTO TATOTEHUS
3. Yro Ha3pIBaeTCs TEMIEpaTypon?
A) cTeneHp HarpeTocTu Tena
b) mepa cpenHeil KHHETHUECKOM SHEPrUH MOJIEKYJ
8) Mepa unciia CTOIKHOBEHHI MOJICKYJT
I') Mmepa BHyTpeHHEN 3HEPTUH BELIECTBA
J1) xapakTepuCTHKa arperaTHOro COCTOSIHUS BELIeCTBa
4. Ta3 HarpeBaroT B TE€PMETUUECKU 3aKPBITOM cocyie. Kakoii u3 ykazaHHbBIX IPOIIECCOB UMEET
MeCTO?
A) nzobapuueckuit
b) nzorepmuueckuit
B) uzoxopHsrit
I') agnabaTuaeckuit
J1) nonutponnyeckuit
5. Yo sBisieTCs IPUYUHON B3aMMOICUCTBHS MOJICKYJ?
A) CUJIBI BIEKTPUYECKOTO B3aUMOICUCTBUS
b) cuibl rpaBUTAllMOHHOTO MPUTSKEHUS
B) BHyTpUsEpHbIE CUIIBI
I') 3akoH uHEpIIIHN
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J1) Mepa uucia CTOMKHOBEHUH MOJIEKYIT
Kiroun

=

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

—

Bropoii 3Tan (MpoABUHYTHI YPOBEHb) — NOKA3bIBAET C(POPMUPOBAHHOCTD MOKA3ATES
KOMIIETEHIIHU «yMeTb»: HHTePNpPeTHUPOBATh (pu3nYecKHe 3aKOHbI U AIBJIEHUS, TPUMEHATH UX
JJIsl pellieHUs PAKTUYeCKUX 3a1a4

3ajanusi OTKPHITOrO TUINA (BOIPOCHI JJISA OIIPOCa):

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

1. (OnHuM ¥3 OCHOBHBIX TOHSATHI MEXaHUKHU SIBJISACTCS IMOHITHE MATEPUATBHON TOYKH, UYTO

O3HayaeT Tejno, 00Jajarllee Maccod, pa3MepaMu KOTOPOIO MOKHO IHpeHeOpedb Ipy|
ACCMOTPEHHH €r0 JIBUKCHHUSI.

2. |Bropast KocMHuYecKasi CKOPOCTh — 3TO CKOPOCTh, KOTOPYIO HY>KHO COOOIIUTH TENy ISl TOTO,

4TOOBl OHO TMOKHMHYJO 00JacTb 3€MHOro mpuTskeHus. Jlns ompeneneHuss BTOPOM

KOCMHMUYECKOW CKOPOCTH CJEAYeT BBIUUCIUTH PabOTy, KOTOPYIO HEOOXOAWMO COBEPUIMTH

[IPOTUB CHJI 3€MHOIO MPUTSDKEHUS JUIsl yAaJeHUs Tejla C TIOBEPXHOCTH 3eMJIM Ha

0eCKOHEeYHOCTh. JTa paboTa paBHA Pa3HOCTH MOTEHIMAJIBHBIX SHEPTUH Tesla B HA4YalbHOM U

B KOHEYHOM NOJIOKEHUsAX: A= K -—uH

3. |Cuna ynpyrocTH, BO3HUKAIOIIAsk IpU YIpyroi nedopmManuy pacTsHKEHUS WM CKaTHs Tena,

[IPOIOPLIMOHAJIbHA A0COIIOTHOMY 3HAUYEHHUIO U3MEHEHHUSI JUIMHBI TeJa.

4. |Pactipeneneare bonbliMaHa mpeacTaBiseT cOOOW OTHOIICHWE YUCIIA YaCTHUIl, 00JIaTaroIInX

ONpPEACIEHHOW NOTEHUMAIBHON DJHEprued, WM, 4TO TO JK€ CaMO€, HaXOZSIIHUXCS B

HEKOTOPOM TOUKE CUIIOBOIO MOJIs, K IOJTHOMY YMCITY YacTHI B rase.

5. |BHyTpeHHEHl »SHeprueil Tena Ha3bIBAIOT YacTh €ro TIOJHOH SHEPruH 33 BBIUETOM

KMHETUYECKOW PHEPIMM JABM)KEHHS Tejla KaK LEJIOro M NMOTEHLMAJIbHOW HEPTUU Teja BO

BHEIITHEM I10J1€.

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

Pacuernas pabora:

1. B pesynbraTe usMepenuii auamerpa d Kanusuispa B CTEHKE JIETOYHBIX aJbBEOJ MOTYUYCHBI
CIIEAYIOIIE 3HAYCHUS: d = 2,83ux; d2 = 2,82ux; ds3 = 2,8Llux;
ds = 2,85 mx; ds = 2,87 mk. Haiitu cpenHee apupMeTHdeckoe 3HAUCHHE U OLCHHUTH
TOYHOCTbH U3MEPEHHUI.

2. Baron maccoit m = 20T, ABIXKYIIHICS paBHO3aMEJIEHHO ¢ Ha4aJbHON CKOPOCTHIO V0 = 36
KM/4, TIOf] IEUCTBUEM CHIIBI TPeHUS F = 6 kH gepe3 HekoTOpOE Bpems
ocraHaBnuBaercs. Haiitu: 1) paccrosHue, KOTOpoe NPOWIET BaroH A0 OCTAaHOBKH; 2)
paboTy CHIJI TPEHUS.
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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 JABMKEHHUS 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) JHMHEWHYIO CKOpPOCTh V; 3) YIJIOBOE YCKOopeHue g; 4)
TaHTE€HIIMAJIbHOE YCKOPEHUE ar; 5) HOPMAIbHOE YCKOPEHUE an; 6) MOJIHOE YCKOPEHUE d.

Knroun

1.

Pemenue.

1. Cpennee apupmernueckoe 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/IBMepeHI/II?'I:

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

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

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

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

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

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

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

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

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

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

Ecnn yuecTs, 4TO KOHEYHAsI CKOPOCTh PaBHA HYJIIO, @ yCKOPEHUE OTPULIATENBHO, 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).

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

/-\" m (62— 61)

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

IToxcTaBuB Cro/1a YUCIOBBIC 3HAYCHUS, HAUAEM

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

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

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

T= m[g - tfi] (4)

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

1[‘}._,31 + 3,60
2

T=1,50-10 1,74-10° (H) = 17.4 (kH).

Peimenne.
dg _

dt P

l. HapecTHO, 9TO YTIOBAS CKOPOCTE (6]

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

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

n=—.

dt de>

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

4. TanreHHANEHOE VCKOPEHRE @, HAligéM no dopayie:
a. =& R a(t=2)=12-0,1 = 1,2 (wic).
5. HopmankHoe yeKOpeHHe d, Hailés no gopaymne:
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an = (,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.

BOoo~NoOR~WNE

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

32.
33.
34.
35.

36.
37.
38.
39.

0.

BOHpOCLI AJIA JK3aMEHa

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

Y cKopeHne 1 ero coCTaBJIsIOINE.

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 €T0 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.

Mexanuka xuaKocTel. JlaBineHue B »)KUIKOCTH U B Ta3e.
YpaBHEeHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyIUN U ClIeICTBUE 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.

CpenHee YMCIO CTOJIKHOBEHUH M CPEIHSS JUTMHA CBOOOAHOTO MPoOera MOJIEKYI.
OnbiTHOE oaTeepxkaeane MKT. SIBnenue nepenoca.
OCHOBBI TepMOIMHAMUKH. YHUCIIO cTeneHel CBOOO bl MOJIEKYJIbI.

[TepBblii 3aKOH TEPMOAMHAMUKH.
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53.
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55.

56.
S7.

58.
59.

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

66.
67.

68.

CoNoORrWNE

10.

11.

Pabota raza npu usmenenuu ero o0béma. TermmoeMKOCTb.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.
Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.
Kpyrosoii npouecc (k). O6paTumbie 1 HEOOPATUMBIE POLIECCHI.
DHTpONUS U €€ CTAaTUCTUYECKUI CMBICI. BTOpOi1 3aKOH TEPMOAMHAMUKH.
Peanbubie ra3pl. Cuiibl M NOTEHIMAIbHAS SHEPTUSI MEKMOJICKYJISIPHOTO B3aUMO/ICUCTBUSI.
Peanbnbie ra3el. YpaBuenue Ban-gep-Baanbca.
PeanbHuble rasel. M3oTepMbl Ban-nep-Baanbca u ux ananus.
BryTpeHHss 3HEeprus peanbHbIX ra30B.
CsoiictBa xxunkocteil. [loBepXxHOCTHOE HATSKEHUE.
CwmauuBanue. KpaeBoii yrom.
JlaBiieHHE IO UCKPUBJIIEHHON TOBEPXHOCTHIO ) KUIKOCTH.
Kanumnspueie sBnenus.
J1eKTPUYECTBO.
DNEeKTpOCTaTUKA. DIIEKTPUUECKH 3apsi U 3aKOH €ro COXPaHEHHUS.
B3aumoneiicTBue anexkTpudeckux 3apsaaoB. 3akoH Kynona. Dnekrpuueckoe mosne (I11).
Hanpsixennocts D11, ['paduueckoe nzobpaxkenue D11
Teopema Octporpaackoro-I'aycca u €€ mnpunoxenusa. [lpuHuun cynepno3unuu
3JIEKTPUYECKHUX ITOJEH.
Pabota npu nepemenienuu 3apsna B DI1. [lorenuman, rpaguent norenmnuana Jl1.
[IpoBomHMKKM B DSJIEKTPUUYECKOM TIIOJE. JIEKTPOEMKOCTh, JHEPTUsl 3apsSKEHHOTO
MIPOBOJIHUKA.
JusnekTpuky B 3aeKTpudeckom node. [longapusanus Au31eKTpuKkoB.
DnekTpuueckoe o€ B JAUdJEKTpUKe.  JluanekTpuyeckas — IpPOHUIAEMOCTb.
DneKkTpruyecKast HHIYKIHS.
Konnencarop. Dn€KTPOEMKOCTh CHUCTEMBI KOHIEHCATOPOB. DHEPTUsl SJIEKTPUUYECKOTO
OIS
DOneKkTpuyeckuii TOK W ero Xxapaktepuctuku. Cuna Ttoka. IlageHuss HanpspkeHus M
ANEKTPOABIDKYIIAS CUJIa.
Tok B Merammmyeckux npoBoaHukax. Comnportunenue. IIpoBoaummocts. 3akoH Owma.
Pabora 1 mo1HoCTh ToKa. 3akoH Jxoyag-JIenna.
Pa3BeTBnenHas snexktpudeckas menb. [Ipasuna Kupxroda.
OCHOBBI JIEKTPOHHOM TEOPUHU TTPOBOIUMOCTH.
DOneMeHTHl  (QU3NYECKOW  HNEeKTpOoHUKH. KOHTakTHas  pa3HOCTh  MOTEHIMAJIOB.
TepmoanexTpuueckue sBieHus. PaboTta BbIX01a 3JIEKTPOHA U3 METaJIa.
DOMHCCHs 3JIEKTPOHOB. TepMOANIEKTPOHHASI SMUCCHS. DIEKTPOHHBIE JTaMIIbI.
Tok B momynpoBonHuKax. 3anuparomuii cinoif. [lomynpoBoaHUKOBBIE TPUOOPHI (IMO/IBI,
TPaH3UCTOPHI U JIp.).
Toxk B )kuaAKOCTAX. DiekTposn3. 3akoH Dapases.
Tok B razax. HecamocToATeNbHBIN U CAMOCTOSTENbHBIN Ta30BbIE Pa3psi/Ibl.
DJIeKTPOMAarHeTu3M.
[TocTosAsHHBIN MarHuT U KPYroBor TOK. MarHuTHOE moJIe.
XapakTepuCTUKH MarHUTHOTO TTOJIS.
3akoH buo-Casapa-Jlaniaca u ero npuMeHeHHEe JIsl pacueTa MarHUTHOTO TOJIA.
3akoH Amrepa. [IpoBOJHUK ¢ TOKOM B MarHuTHOM MoJe. [lapamienbHbie TOKH.
MarsuTHO€e noJje CoJIeHOUAa U TOPOU/Ia.
Jua- mapa- u ¢heppoMarauTHele BemecTa. [Ipupoaa peppomaraeTusma.
JIBrKeHUE 3apsyKEHHBIX 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.
217.
28.

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

37.
38.
39.
40.

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

B3anmuas naaykuus.
Tpancopmaropsi.
IlepeMeHHBIN CHHYCOUIAIbHBIA TOK.
[lenu nepemennoro toka (R, L, C).
Pe3onanc HanpsxeHui 1 TOKOB. MOIIIHOCTD, BbIIEsieMasi B LIETIH [IEPEMEHHOT0 TOKa.
ONEeKTPOMAarHUTHbHIE BOJIHBI.
DJIeKTpOMarHuTHBIE KoJleOanus B KoiebarensHoMm kouType (L, C).
Ontuka. KBanToBasi mpupojaa csera
OcHoBHble 3ak0HBI oNTHKY. [TonHOE OTpakeHue.
OcHoBHbIE (OTOMETPUYECKUE BEIMUUHBI U UX SIMHHIIBI H3MEPECHHUS.
Pa3BuTHe npencraBieHuil 0 IpUpoJIe CBETA.
Wutepdepentus cBera. Metoabl Ha00IeHHUSI HHTEP(HEPEHIINH CBETA.
Pacuer untepdepeHIInOHHON KapTUHBI OT ABYX UCTOYHHUKOB.
Hudpaxnus csera. [Ipunuun I'toiirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKOH MIETH.
Hudpakmus @paynrodepa Ha TupaKIIHOHHON pPEHIeTKE.
[Tonspu3zanus cBeta. EcTecTBeHHBIN U MOISPU30BaHHBIN cBeT .3akoH Mairoca.
[Tonsipu3anus cBeTa Npu OTPAKEHUU U MPEITOMIIEHUH HA TPAHUILIE JBYX JUJIECKTPUKOB.
3akoH bprocrepa.
KBanTOBBIE CBOIICTBA CBETA. TEIUIOBOE U3ITYUYEHHUE U €r0 XapaKTEPUCTUKHU.
3akon Kupxroda.
3akonbl Ctedana-bonsiivana n Buna.
KBanrtoBas runoresa uznyuyeHus 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 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. Llennas peakius.
Peakuusa. TepmosinepHas peakuusi.

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

Texkymuii KOHTPOJIb

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

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

[TpakTryeckue 3a1aHus KaKk CPEACTBO TEKYILLETO KOHTPOJISL IPOBOSATCS B MMCbMEHHOM

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

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

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

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

Ha noaroroBky k oTBETY CTyIeHTY npenocTtaBisieTcs 20 MUHYT.
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