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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHUMM oby4YatoLerocs B 06nactu pyHaaMeHTanbHbIX 3aKkOHOB
npupoabl 1 rU3NHECKUX SBMEHUIN

1.2 3agaum gcuMNInHbLI:

PaccmoTpeTb CTPYKTYpY hU3MYECKNX 3HAHUI 1 HanpasreHuni B obLuen gusuke.

PackpbiTb NPUHLMMBI N3y4YeHnst U3NYECKNX 3aKOHOB U SIBNEHNIA B €CTECTBEHHOHAY4YHOM MO3HAHWUN.

Moka3aTb ocobeHHOCTM hmamdeckoro noaxoaa k npobnemam CoBpeMeHHOM TEXHUKN U TEXHONOMNK

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHasi NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:
OucumnnuHa 6asupyeTcsa Ha KoMNeTeHLMAX, COOPMUPOBAHHbLIX Ha NpeablayLemM ypoBHe obpasoBaHus:

2 KOMNETEHUMUN OBYYAIOLWWEIoCs, ®OPMUPYEMBDIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlNK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHaY4Hble U O6LeMHXXeHepPHble 3HaHUA, MeToAbl MaTeMaTU4eCcKoro
aHanusa u MmoaenupoBaHusl B obnacTtu npocgeccMoHansHoON fesaTeNbLHOCTU

3HaTb: OCHOBHble (hU3NYECKME BENUYMHBI U €OMHULLI UX U3MEPEHUSI, OCHOBHbIE (DU3NYECKME MOSIOKEHUS, 3aKOHbI U
CBefdeHusi, HeobOxoaumble AN NPUMMEHeHMsi B obnacTu onpefeneHvsi CBOWCTB YMaKOBOYHbIX M MoOnurpadmnyeckmx
MaTepuanos
YMeTb: peluatb TUMNOBbIE 3afa4u, CBSI3aHHbIE C OCHOBHBLIMW pasfenamMu puanku, Ncnonb3oBaTh pranyeckme 3akoHbl Npu
aHanuse 1 peweHun npobnemM NpodeccnoHanbHoOM AesTENBHOCTY;
BnageTb: HaBblkaMu MNpOBeAeHUs PU3NYECKUX M3MEPEHUA M METOAaMM KOPPEKTHOM OLIEHKM MNOrpelHocTen npu
npoBefeHnn PrU3N4ECKOro 3KCNneprMeHTa

OlNK-3: Cnoco6eH npoBoAUTbL NU3MepeHUs, o6pabaTbiBaTb 3KCNepMMeHTanbHble AaHHble, HAGNAaTb U

KOPpPEeKTMpOBaTb NapameTpbl TEXHONOrMYECKUX NPoLLeccoB

3HaTb: meToabl nposegeHna TeopeTn4eckoro 1 akcnepuMeHTarnibHoOro nccnegoBaHunA cbmswqecmx SABNEHNN
YmeTb: yCTaHaBnnBaTb NPUYNHHO-CIeACTBEHHbIE CBA3N MeXay Ct)VI3I/I\-IeCKV|MV| ABNEHNAMU

Bna.qub: HaBblkaMN MpoBeAeHUA J3KCnepunMeHTarbHOro wuccrneaosaHna B na6opaToprlx ycnosuax, mMetoaamu
00paboTkM U aHanM3a pe3ynbTaToB SKCNEPUMEHTA.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHas paGoTa

cP MHHoBaU. dopma

Jlek. Mp. J1a0. (yace) cboprl TeKyLLero
(4achbt) | (vacel) | (4achbt) 3aHATMN | KOHTPOSA

HanmeHoBaHWe 1 cogepxaHve pasfernos,
TEM U y4eOBHbIX 3aHATUI

Cemectp
(kypc ans
3A0)

Paspgen 1. ®usnyeckne oCHOBbI MEXaHUKM

Tema 1. KnHematmka. Cucrtembl otcyeTa,
nyTb nepemellLeHne. CKOpoCTb, CPEaHSAS U
MrHOBEHHas CKOpPOCTb. YCKopeHue,
HopmMmanbHoe " TaHreHyuansHoe
yCKOpeHue. PaBHonepemeHHoe
nNpAMonMHeENHoe ABwxeHue. [BumxeHne no
OKPY>KHOCTM, CBSI3b JIMHEWHBIX W YIIOBbIX 1 o
XapaKkTepucTuK. Bektop yrnoBon CKOpOCTU. 4 3 4 6
MpakTtnyeckaa paborTa. KuHemaTtuka
MaTepuanbHOW TOYKW. PaBHOMepHOe W
paBHONEpPEMEHHOE ABMXKEHME.
labopatopHble  paboTbl.  M3mepeHue
NUHENHBbIX pasmepoB U3NYecKnx Ten,
onpegeneHne obbema M MIOTHOCTM Ten
npaBunnNbHON PopPMbI.




Tema 2. OuHamuka. PyHOameHTasbHble
cunbl, nonst u B3aumogencteus. Cuna,
npuvHUMN Ccynepnosuuum cun. |- 3akoH
HbtoToHa. Mmnynec. |- 3akoH HbloToHa,
macca. lll-n 3akoH HbioToHa. [paHuua
NPUMEHMMOCTM U  3HAYEHMEe 3aKOHOB
HbtotoHa. [NpuvHUMn  OTHOCUTENbLHOCTU
lanunes. Ynpyrue n Ksasuynpyrme cunbl.
3aKkoH BCEMMPHOro TAroTeHus. [BwmkeHne
nnaHeT, 3akoHbl Kennepa.

MpakTnyeckas pabota. [QuHamuka, 3akoH
HbtotoHa. Cunbl U 3aKOHblI ABWXEHUS
nnaHer.

JlabopaTtopHble paboTtel. OnpegeneHune
yCKOpeHusi cBOOOAHOrO nageHwsa npu
NOMOLLM MaTeEMaTUYECKOro MasiTHUKA.

Tema 3. PaboTta u aHeprus. AneMeHTapHas
paboTa. PaboTta cunbl npu
NPSIMOSTMHEAHOM OBWKEHUN.
KnHeTtuyeckasi 1 noTeHumanbHas SHeprusi.
MoTeHuManbHas 3Heprust KBasuynpyrmx u
rpaBUTaALMOHHbIX CUi. 3aKOHbI COXpaHeHMUs
3HEprnn, MMNynbca 1 MOMeHTa UMMNynbCa.
MpakTnyeckas paborTa. 3aKoHbI
coxpaHeHus. lMoTeHuManbHas 3Heprusa u
TUNbI paBHOBECUS. MoTeHumanbHas
3HEpPrnsi y NnoBepxHoCcTu 3emMnu.
JlabopaTopHble paboTtbl. OnpegenexHue
KoaduUMEHTa  XKECTKOCTU  MPYKUHbI
CTaTU4YECKMM M OUHAMUYECKMM METOL0M.

nn

Pasgen 2. 03OneMeHTbl MONEKyNnaApHO-
KMHEeTUYEeCKOM Teopumn

Tema 4. OCHOBHbIE MOMOXEHUSA MOSEKYNSAPHO
-KUHETUYECKOW TEOopUM U KX  OMbITHOE
obocHoBaHue.

Macca Mornekyrn, ymcno ABoragpo.
VpeanbHbll  ras. YpaBHEHME COCTOSIHUSA
naeanbHOro ras3a, ra3oBble 3aKOHbI.
MpakTtnyeckas  paborta. Monsipraa
MOreKynsipHas macca, KOHLleHTpauus,
KONMMYeCcTBO BellecTBa. 3akoHbl MaeanbHOro
rasa.

JlabopaTopHble paboTbl. N3yyeHne rasoBbix
3aKOHOB.

Tema 5. CkopoCcTu ra3oBbIX MOJEKyH,
OpOYHOBCKOE ABWKEHME.

PacnpegenexHve momnekyn no CKOPOCTAM,
pacnpegeneHne  MakcBenna. Haubonee
BepoATHasd, cpeaHAa U cpegHekBagpaTtu4vHasa
ckopocTb.  BbapomeTpuueckass  copmyna,
pacnpegenexHve bonbumana.

MpakTuyeckas paboTa. CKOpOCTM ra3oBbIX
MoJekyn, pacnpegenenne bonbumaHa.

nn




Tema 6. OCHOBHOE ypaBHEHME MOMEKYNSPHO-
KMHETUYECKON TeopUu.

TemnepaTypa, LIKanbl TemnepaTtyp.
YpaBHeHMEe KMHETUYECKOW Teopumn rasoB Ans
aasnexns. CTteneHn cBoboabl MOMEKyIb,
cpegHsia  9Heprus  mornekynbel.  CBfA3b
MUKPOCKOMUYECKUX U MaKpPOCKOMUYECKNX
XapakTepuctuk monekyn. PaboTta ngeansHoro
rasa.

MpakTuyeckasn pabota. OCHOBHOE ypaBHeEHMWE
MOJEKYNSIPHO-KMHETUYECKON Teopuu,
KMHETMYEeCKasi 3HepPrnsi MOJeKynbl, CBS3b C
OaBrieHVeM 1 TemMnepaTypomn.

JlabopaTopHasi paboTta. WaydyeHne paboThbl
uaeanbHOro rasa.

Pasgen 3. OcHOBbI TEPMOAMHAMUKU

Tewma 7. lNepBoe Hayano TepMoanHaMUKN.
TepmoamHammnyeckas cuctema. BHyTpeHHss
3Heprus u TennoTa. BHyTpeHHss 3Heprus
ngeanbHoro rasa. MepBoe Ha4ano
TEPMOONHAMUKM.

TennoemkocTb. TenrnoeMKkocTb uaeanbHOro
rasa npu NocTosiHHOM obbeme 1 MOCTOSTHHOM
AasrneHuu. NepBoe Havyano TepmMoanHaMuKn B
n3onpoLieccax.

MpakTuyeckas paboTta. BHyTpeHHAs aHeprus
umaeanbHOro rasa, CcTeneHn  cBoboAbl
MHOroaToMHbIX Morekyn. [lepBoe Hauano
TEPMOONHAMUKM.

JlabopatopHas pabora. Onpepnenenune
OTHOLLEHMSI TEMNOEeMKOCTEN BO3Ayxa Mnpu
MOCTOSIHHOM  JaBfEeHWA U NOCTOSHHOM

Tema 8. BTopoe Havano TepmMmogmMHaMmnku.
Tennoson JBuraTernb, K03 pMUMNEHT
nonesHoro gencteusi. Btopoe Hauvano
TepmoanHamuku. Linkn KapHo.

OHTponusa. Teopema HepHcTa,

MpakTuyeckas pabota. Btopoe Hauano
TepmogmHamumkn. KMNAO, umkn KapHo.

nn

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTauumn n npoMexyToyHasa attectaums
(Ok3ameH)

34

17

17

49

2,5

24,5

Paspgen 4. OnektpoctaTuka

Tema 9. Onekrpocrtatuyeckoe  norne.
OneKTpUYeCcKMn 3apsii, 3aKOH COXpaHeHus
3apsga.

3akoH KynoHa. HanpsikeHHOCTb 1 noTeHuman
To4eyHoro 3apsiga. lNone cucrembl 3apsgoB,
OCHOBHas 3ajava arnekTpocTtatuku. Teopema
Maycca-OcTtporpagckoro. Pa6oTa B
anekTpoctatmdeckom none. MNoTteHuman.
MpakTuyeckas paboTa. 3akoH KynoHa. Mone un
noTeHumMan To4yeyHoro 3apsiga. [lone
CcUCTEMBI 3apsos., none avnons,
paBHOMEPHO 3apsKEeHHON cdpepsbl "
MNOCKOCTW.




Tema 10. [Ouanektpukn. [Ounanexktpuk B
3NEKTPNYECKOM none, nonspusauus
OV3nNeKTpuKa.

MonspHble 1 HenonspHble Monekynbl. Annonb
B OOHOPOLHOM n HEeOQHOPOL4HOM
ANEKTPUYECKMX nonsix. Monsapusauus
OVANEKTPUKOB, onncaHue nons B
ON3aneKTpuKax. OTHocuTenbHas
ananekTpuyeckas NPOHULIAEMOCTb.
CerHeToanekTpuku.

MpakTtnyeckas paboTta. OnekTpuyeckoe norse
B ONaneKTpuke. OTHocuTenbHas
NPOHMLLIAEMOCTb.

Tema 11. [poBOAHMK B 3MIEKTPMUYECKOM MOSIe.
EmMKoCTb, NSIOCKNI " chepuyeckni
koHOeHcaTop. None nnockoro koHAeHcaTopa,
coeguHeHune KOHAEHCaTopoB. OHeprus
3NEKTPOCTaTU4ECKOro nons.

MpakTuyeckasn pabota. EMkocTb npoBogHuMKa.
Mnockun un  cdepuyecknn  KOHOEeHcaTop.
CoeamHeHve KOHOEHCaTOPOB.
JlabopaTtopHble paboTbl. M3yuyeHne npouecca
pa3psakM KoHgeHcartopa.

nn

Pasgen 5. Qnektpuyeckuin Tok

Tema 12. OnekTpuyeckni TOK,
XapakTePUCTUKA U YCNOBUST BO3HUKHOBEHUS.
UcTouHmnkn anekTpoaswxkyLen cunsl (34C).
3akoH Owma ans OAHOPOAHON n
HeoQHOPOAHON Luenu. AmnepmeTp 7]
BONMbTMETP B LieNu NOCTOSIHHOIO TOKa.
MpakTnyeckass pabota. Cuna Toka. 3aKoH
Owma.

JlabopaTtopHble paboThbl. M3mepeHune
3NEKTPUYECKOrO TOKa " pasHoCcTU
noteHuymanos. 3akoH Oma gnsi 0 AHOPOAHOro
yyacTka uenm.

OnpepneneHne BHYTPEHHErO COMPOTUBIIEHUS
n 3C ncTtoYHMKa NOCTOSTHHOrO TOKa.

ra

Tema 13. OnekTpuyeckoe COMPOTUBIIEHME.
CoenuHeHve  COMPOTMBREHUIA,  MNpaBwna
Kupxroga. Pabota M MOWHOCTL B Lenu
noctosiHHoro Toka. Knaccuueckas Teopus
NPOBOAMMOCTM  METanmnoB. 3aBUCUMOCTb
COMPOTUBIMEHUSA OT TemnepaTypbl, SBrEeHuNe
CBEpPXNPOBOANMOCTH.

MpakTuyeckas pabota. Cxembl coeguMHEHUs
COMpOTUBIMEHUI. Mpasuna Kupxroda.
3aBucMmMocTb COMpPOTUBIEHNS oT
TemnepaTypbl.

JlabopaTopHble  paboTel.  OnpepeneHue
YAENbHOrO  COMPOTUBMEHUA  OAHOPOAHOrO
NPOBOAHMKA.

MocnepoBatenbHoe n napannenbHoe
coenunHeHne conpoTUBRNEHUI

Tema 14. lNepeMeHHbIN TOK. XapaKTepucTUKu
n metogbl nonydeHus.  ConmpoTuBrieHue,
KOHAEeHcaTop W  MWHOYKTUBHOCTL B uUenu
nepeMeHHOro Toka, umnegaHc. MolwHocTb B
uenn nepemMeHHoro Toka.

MpakTuyeckass pabota. XapakTepucTuku
nepemMeHHoro TOKa. SnekTpuyeckoe
CONpOTUBMEHUE WHOYKTUBHOCTb n
KOHOEHcaTop B LUEnM MNepemMeHHOro Toka.
MoOLLHOCTb.

Paspgen 6. MarHutHble siBneHus

7,75




Tema 15. MarHuTHOE norne, XxapakTepuUcTUKn u
uctouHukn. Cuna JlopeHua, pasgeneHue
3apsPKEHHBIX YacTuy B  MarHUTHOM none.
Mone npoBogHMKa C TOKOM, 3akoH buo-
CaBappa-Jlannaca. [llone BuUTKa C TOKOM.
MarHutHoe none AfMHHOMO NPOBOOHMKA.
Cuna Amnepa, B3anMoaencTeme
NPOBOAHUKOB C TOKOM.

MpakTnyeckas pabota. MarHuTHoe none,
3aKOH Buo-CaBappa-Jlannaca. Mone
NpoBOAHUKOB ¢ TokoM. Cuna JlopeHua 1 cuna
Amnepa.

JlabopaTopHas pabora. OnpepeneHune
rOpM3OHTamNbHOM COCTaBASOWENn WHAYKUUN
MarHuTHOro nonga 3emnu.

Tema 16. nekTpoMarHUTHast MHOYKLMS.
fBneHne  9NEKTPOMarHUTHOW  MHAOYKLMM,
npaeuno JleHua, 3aKkOH 3NEeKTPOMarHUTHOM
NHAYKL MW, fABneHue CaMOMHAOYKLNN,
WHOYKTUBHOCTb.

MarHutHass  MpoHMUAeMOoCTb  BellecTBa.
ConeHona, none coneHompga. JHeprus
MarHuTtHOro nonsi. SBneHue  B3aWMHOM
MHOYKUUK, TpaHchopmarop.

MpakTnyeckas paborTa. 3akoH
3NEKTPOMarHMTHOM NHOYKUUK. aacC
CaMOWHAYKLUMMW. DHEepPrus MarHUTHOro Mnosnsi.
JlabopatopHas pabora. N3yyeHne
3NEKTDOMArHUTHON UHAVKLNA,

Tema 17. [ABvXKeHue 3apsikeHHbIX YacTuul B
MarHMTHOM none.

[BmKeHne 3apsHKEHHOM YacTuubl B
OAHOPOAHOM MarHUTHOM none. OTKNoHeHne
OBVXYLLNXCA 3apPsHKEHHbIX yacTuy,
ANEKTPUYECKMMU N MArHUTHBIMK  MOSSIMM.
LinknotpoH. MNMonsipHoe cusiHue.
MpakTnyeckasn paboTa. OBeunxeHne
3apSHKEHHOM  YacTuMubl B OOHOPOOHOM
MarHMTHOM none.

mn

Pasgen 7. OQnekrpomarHuTHoe none

Tema 18. OnekTpomarHuTHOe none u ero
XapaKTepUCTUKH.

OnekTpomarHnTHoe none. YpaBHeHus
MakcBenna, 3Ha4yeHne n rpaHuupl
NPUMEHUMOCTU. DNEKTPOMArHUTHbIE BOJIHbI,
ux ceonctea. [lnockas wn cdepunyeckas
BOJTHA.

Tema 19. WCTOYHUKM SNEKTPOMArHUTHbIX
BOMH. WanyyenHne paunons, Aauarpamma
HanpaBneHHOCTU. LuKana anekTpoOMarHUTHbIX
BOMH. OJHeprusi 3nekTpOMarHUTHbIX BOIH,
NNOTHOCTb SHEeprun, MOTOK M MNNOTHOCTb
notoka. Bektop [lonHTUHra. [puemMHukn
N3Ny4YyeHus.

nn

Wtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas
aTTectauus (3aver)

34

17

17

68,75

0,25

Pasgen 8. N'eomeTpuyeckas onTtuka




Tema 20. BonHoOBag u reomeTpuyeckas
ontuka. 3akOHbl TEOMETPUYECKOW OMTUKN.
MpuHumMn ®epma. 3akoHbl OTPaXeHUs U
npenomrneHnss cBeTa. fBneHve MOHOro
BHYTPEHHEIO OTPAXEHUS U €ro NPMMEHeEHME.
KoathpuumneHTbl oTpaKeH st U NPonycKaHus.
NabopatopHas paboTta. [NpoBepka 3akoHOB
OTPaXKeHUS 1 NpenomMreHns ceeTa.

Tema 21. W3obpaxeHne B  ONTUKE.
LleHTpnpoBaHHble  OMNTUYECKUE  CUCTEMBI.
PoKycHoe paccTosiHMe. onTuyeckas cuna,
NMHENHOE yBeNMYeHNEe ONTUYECKON CUCTEMDI.
TOHKME TNnWH3bI, YpaBHEHWE TOHKOW TWH3bI.
MocTpoeHne wnsobpaxeHuii B nuH3ax. [nas
Kak onTuyeckasi cuctema, AedekTbl 3peHus.
MpocTenwmne ontudeckne npubopei.
JlabopaTopHas pabora: Onpegenexune
(POKYCHOrO pacCTOAHUS U OMNTUYECKOW CUMbI
NWH3BbI.

nn

Pasgen 9. BonHoBas ontuka

Tema 22. WHTepdepeHums cBeTa.
KorepeHTHOCTb, MeToAbl nonyyeHust
KOrepeHTHbIX BOMH. OnTuyeckas pasHOCTb
Xo4a, MakCUMyMbl WU MUHUMYMbl  NpwU
nHTepepeHumm. NuTepdepeHuus
KOrepeHTHbIX BOSMH. [MpocBeTneHne ONnTuKw,
NHTEepepeHLMOHHbIE 3epKana.
JlabopaTopHasi pabota: WMHTepdepeHuns B
TOHKMX NJIEHKAX.

Tema 23. fHAsneHve audpakunn. MeTtoa
MonreHca-®peHens. 30HbI PpeHens.
Oundpakuna  dpayHrodhepa Ha  wenu.
OudpakuynoHHaa peweTka. Paspelwatowas
curna crnekTpanbHoro npmbopa.
ITabopatopHas pabora:
andpakuum dpayHrodepa.

N3yueHue

Tema 24. BsaumopenictBne cBeta C
BELLECTBOM.

Monapusaums ceeta. 3akoH Mantoca.
Monspwusauus npu OTpaxXeHun n
npenomnenuun. Yron bptoctepa. MNMornowieHune
n paccesHune cBeta. 3akoH byrepa.
[uncnepcusa ceeta.
JlabopatopHas pabora.
NOrfoLEeHNs CBETa BELLECTBOM.

N3yveHne

ra

Pasgen 10. KBaHTOBOONTMYECKME SIBNEHUSA

Tema 25. TennoBoe nsnyyeHue.

TennoBoe MW3nyyYeHMe W FHOMUHECLEHLMS.
AbcontoTHO YepHoe Terno. 3akoH Kupxroda.
3akoH CrtecbaHa-bonbumaHa n 3akoH BuHa.
Nasep, npuHuMn pabotbl. Tunbl w
NpUMEHEHVE Na3epoB.

Tema 26. doToanekTpruyecknn agekT.
OcHoBHble 3akOHOMepHOCTU hoToadhekTa.
dopmyna OWHLWTENHA. KpacHas rpaHulbl
dotoadhdpekta. BHeEWHUn ©n BHYTPEHHWUN
doToahdekT. DoTOSNEKTPUYECKME
npubopsbl. Topmo3sHoe peHTreHoBCcKoe
N3ny4yeHne 1 ero CBOWCTBA.

JlabopaTtopHble paboTbl. N3ydyeHne 3akoHOB
dhoToadhdekTa.

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTauum n npoMexyTovHas
aTTectaumns (Ok3ameH)

2,5

24,5




Bcero koHTakTHas pa6bota u CP no

209,25

OVUCUMMIIMHE

215,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO
5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3yNnbTaToOB 00y4YeHusi
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06y4eHuns
KOMMNeTeHUuUK cpencTea
dopMynmnpyeT OCHOBHbIE (hr3myeckme 3akoHbl U CBeAeHus, nexalume |Bonpocel ans YCTHOIo
B OCHOBE onpegenexHus CBOWCTB KOHCTPYKLMOHHbIX n|cobecenoBaHus
nonurpadu4ecknx MaTepmarnos
onK-1 WNcnonbsyeT dumandeckne 3akoHbl, nexaime B OCHOBE MPUHLMMOB|MpakTuKo-OpueHTMPoBaHHbIe
paboTbl nonurpadguyeckoro obopygoBaHuMs M nonurpaduveckmx|sagaHus
TEXHOOIMN.
MNpumeHsieT 0cobeHHOCTM hramyeckoro noaxoaa K npobnemam|MpakTuko-OpueHTUPOBaHHbIE
COBPEMEHHON NONUrpadn4eCcKom TEXHUKN U TEXHOMOTUN. 3agaHns
dopMynupyeT MeToabl U3MEPEHUIN DUNYECKNX ABITEHUN. Bonpochl ans YyCTHOro
cobecepoBaHus
Mcnonb3yeT yCTaHOBMEHHbIE anropuTMbl 00paboTKkM pe3ynbTaToB
OMK-3 N3MEepPEHU. MpakTnko-opMeHTUpOBaHHbIE
3apaHns
MpumeHseT MeToabl N3MEPEHMIN, WCMBITAHWA W  KOHTPOSb
napamMeTpoB MpoLEcCOB B nonurpadmMyeckoM 1  ynakoBoYHOM|[1paKTUKO-OPUEHTUPOBAHHbIE
Npou3BoOACTBE. 3agaHusa

5.1.2 Cuctema 1 KpuTepumn oueHUBaHuA

LWWkana oueHnBaHns

Kputepuun oueHnBaHnsa chopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

5 (OTNM4HO) Mpwu YCTHOM cobecenoBaHun
npaBuIbHblE OTBETHI HA BONPOCH!
Mpwu YCTHOM cobecenoBaHun

AonyckarTcA HecCylleCTBEeHHble owmnbkm

4 (xopowo) NpM OTBETax Ha BOMPOCHI, KOTOpbIE
yCTpaHsoTCs B npouecce
=
Mpwn YCTHOM cobecenoBaHmu
3 (yooBneTBOpUTENbLHO) | AOMycKaloTCA OWMOKM Mpu OTBEeTax Ha
BOMpPOCHI
Mpwn YCTHOM cobecenoBaHmu

2 (HeynoBneTBOPUTENBHO)

OOMyCKalTCA  CYLUECTBEHHbIE  OLUMOKM
npu oTBETax Ha BOMPOCHI

Mpu ycTHoM cobecengoBaHnM 4oOMycKaloTcs
HecyllleCTBEHHble olWnbKM Npu oTBeTax Ha

3auTteHo
BOMNPOCHI, KOTOpble  YCTpaHATCA B
npouecce cobecegoBaHust
Mpu ycTtHOM cobecenoBaHUM JonyckakTcs
He 3auTteHo CyLeCTBEHHblE OLKNOKM Npu OTBETaxX Ha

BOMPOCHI

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopmMynmnpoBKku BONPOCOB
Cemectp 1
1 OCHOBHbIE NOHATMSA KMHEMATUKM MOCTYNaTENbHOIO ABMXKEHUS: TBEPAOE TENO, MaTepmnarnbHas To4ka, cucteMma
oTCcYeTa, TPAEKTOPUsI, ANINHA NyTW, NepeMeLLEHNE.
2 MyTb M NnepemeLleHne
3 CpeaHsis 1 MrHOBEHHasi CKOPOCTb.
4 YckopeHue, HopmarnbHOE U TaHreHuuanbHoe yCKopeHme
5 CBA3b Mexay BeKTopaMu fMMHENHOW W YrioBon ckopocTh. CBA3b NMMHENHbIX U YITNOBbIX BENNYMH.




6 PaBHoOnepemeHHOe OBMKEHNE

7 [BWKeHne No oKpy>XHOCTU. PaBHOMepHOE BpallaTenbHoe asumxkeHue. [IBnxkeHne ¢ NnepemMeHHON YrioBom
CKOpOCTbHO.

8 dyHaameHTarnbHble CUIbl, MOMs U B3aUMOAENCTBUS

9 |- 3akoH HbloToHa

10 11-4 3akoH HbloTOHa

11 I1l-i4 3akoH HbtoToHa

12 3aKoH coxpaHeHust umnynbca. lNpumepsl npuMeHeHns 3akKoHOB HbloToHa.

13 OnemeHTapHas paboTta. PaboTta NnoCTOAHHOM U NEPEMEHHOW CUNbI.

14 lMoHsiITME 3amKHYTOW cucTeMbl. KuHeTudeckas aHeprusa Tena v paboTa, coBepLuaemas CUromn.

15 KoHcepBaTuBHbIE N guccunatmueHble cunbl. MoTeHumManbHas SHeprnsa. 3akoH COXpaHEHUss MeXaHNYeCcKon
3Hepruu.

16 CeobogHoe nafeHue Ten v ABIKEHNE TeN NOf YIioM K FOPU3OHTY: YPaBHEHNS ABUXEHMSA, CKOPOCTb 1 yCKOpeHie
Tena B Nno60o TOYKE TPaeKTopuK.

17 MpyHUMN oTHOoCUTENBLHOCTU Manunes.

18 OCHOBHbIE NOSNOXEHWNST MONEKYNAPHO-KMHETUYECKON TeopUmn

19 Macca monekyn v paaMmepbl MOSNEKYI, KONMMYECTBO BeLLECTBa, Yncno Asoragpo. 3akoH ABoragpo.

20 WaeanbHbin ra3. OCHOBHbIE ra30Bble 3aKOHbI 1 0606LLEHHOE YpaBHEHUE COCTOAHMS MAEANBHOrO rasa.

21 CkopocTu ra3oBbIx Monekyn, pacnpegeneHne Makcesenna

22 OCHOBHOE ypaBHEHME MOMEKYNSIPHO-KUHETUYECKOW Teopumn

23 lMoHsiTME TemnepaTypbl, Wkana temnepatyp. CteneHn cBo0oabl MONEKY U BHYTPEHHSS SHEPrus.

24 BHYTpeHHsA 3Heprnst 1 TENNOEMKOCTb. TennoeMKOCTb MPM NOCTOSSHHOM O6beMe M NPU NOCTOSAHHOM AaBMEHUMN.

25 lMepBoe Havano TepmognMHamMuKK. MNoHATMA TennoTbl U paboTbl, BHYyTPEHHEN SHEPTUM CUCTEMBI.

26 BTopoe Ha4yano TepmMognMHamMuKK, LMKNUYeckue npouecchl. Tennosasi MawmnHa u uukn KapHo.

27 TpeTbe Hayano TepmMoanHaMmnkm

28 OHTpONUS, CBOMNCTBA HTPOMUM.

Cemectp 2

29 dyHAaMeHTanbHble CBOWCTBA 3apsaa, NOHATME TOYEYHOro 3apsiaa, 3akoH KyrnoHa. Onekrtpuyeckoe none.

30 Hanps)keHHOCTb 3neKTpMYECKOro Nons, CUNoBble NNHWK. [prHLUMN cynepnosnumMm nonewn.

31 PaboTa B anekTpocTtatuyeckoM nosne. MNMoTeHuman anekTpocTaTu4eckoro nonsi. SKBMNOTEHLMANbHbIE
NOBEPXHOCTMU.

32 Teopema Maycca-OcTporpaackoro

33 lMone paBHOMEPHO 3apsKeHHOW NMITOCKOCTU U cdhepbl.

34 JOunnonb B 04HOPOAHOM Y HEOAHOPOLHOM 3MEKTPUHECKUX NONSAX. SNEKTPUYECKUA MOMEHT AUMONS

35 Monspusaums, Bektop nonspusaumm. OnucaHne nonsi B ANINeKTpuKax

36 TVII'IL:I nonspusauun. MNMonapHble 1 HeNoNsApHbIE Monekynbl. [onspusauunst AUanNeKTPUKoB. Tunbl AUSNEKTPUKOB,
CBOWCTBA.

37 SnekTpuyeckoe none BHYTPU NPOBOAHMKA

38 OnekTpoemkocTb. KoHaeHcaTopbl. EMKOCTb NNOCKOro koHgeHcartopa.

39 CoeanHeHne KoHAEeHCaTOpPOB

40 OHeprus aneKkTpuyecKoro nong

41 MarHuTHOe none, XxapakTepUCTUKM U UCTOYHUKN

42 Cwuna JlopeHua

43 3akoH brno-Casapa-Jlannaca

44 MarHuTHoe none ANMMHHOIO MPOBOAHMKA C TOKOM

45 Bsanmogencteume TokoB. Cuna AMmnepa

46 MarHuTHOe none KpyroBoro Toka. MarHuTHoe none coneHounga. MarHutHoe none 3emnu.

47 OHeprmsa MarHUTHOro Nonsi

48 fBneHve anekTpomMarHMTHON MHAYKUMWN. 3aKOH 3neKTpoOMarHMTHoW nHaykumun. Mpasuno JleHua.

49 OneKTpoMarHMTHas CaMOUHOYKLUNS.

50 flBneHve B3aMMHON MHOYKUUK, TpaHcdopmaTop.

51 [BKEHME 3apsPKEHHbIX YacTUL, B 3NIEKTPUYECKMX U MArHUTHbIX MOJSIX.

52 OnNeKTPUYECKNI TOK, XapaKTEPUCTUKN N YCITIOBUSI BO3HUKHOBEHMUS.

53 3akoH Oma gnis 04HOPOAHOIo U HEOLHOPOAHOIO yYacTka Lenu.

54 PaboTa 1 MOLHOCTb B Lieny NOCTOSAHHOIO Toka. 3akoH [xoynsa-JleHua. KoadhdpmumneHT nonesHoro AencTems

MCTOYHMKA TOKa.




55 ConpoTusneHne NpoBOAHMKOB. YAenbHoe CONPOTUBIIEHNE U €ro 3aBUCUMOCTbL OT TEMMNepaTypbl.
56 PasseTBneHHble uenu. MNMpasuna Kupxroda.
57 [NepeMeHHbIN aNEKTPUYECKM TOK
58 ConpoTusneHune, KOHAEHCAToOP U MHAYKTUBHOCTb B LleNW NEPeMeHHOro Toka
59 PaboTa 1 MOLLHOCTb NepeMEeHHOro Toka
60 XapakTepuCTUKN 3NeKTPOMarHUTHOro nons
61 |YpaBHeHusa Makceenna, 3HayeHue v rpaHuLbl NPUMEHUMOCTH.
62 OnekTpomMarHuTHble BOSHbI. lNnockas n cepuyeckas BomHa.
63 OHeprnsa aneKkTPOMarHUTHbIX BOJH, NNOTHOCTb SHEPIrUM, NOTOK M NNOTHOCTb NOToKa. BekTop MonHTMHra
64 LLkana anekTpomMarHMTHbIX BOSH. ACTOYHWKN 3NEKTPOMarHUTHbLIX BOSH,
Cemectp 3
65 "eomeTpuyeckas onTmKa: OCHOBHbIE NOHATUSA N 3aKOHbI FEOMETPUYECKON ONTUKM, rPaHULIbl NPUMEHUMOCTMU.
66 3aKoHbI OTPaXeHNst U MPENOMIIEHUS.
67 BHyTpeHHee oTpaxeHune, ABneHre NOfHOro BHYTPEHHErO OTPaXXEHUS U ero NpUMEHeHue.
68 OnTtunyeckas cuctema. LieHTpupoBaHHas ontudeckas cuctema. PokycHoe paccTosiHue. ontudeckas cuna.
OTpaxatLime 1 NpenomMnsoLLme NoBepPXHOCTM
69 IMoHATNE NWH3bI, TOHKOW NMH3bI. YpaBHEHUE TOHKOW NNH3bI B Cpeae U B BO3OyXe.
70 MpaBuna nocTpoeHns n3obpaxxeHni B IMH3ax.
71 MpocTeliwme onTnyeckne Npmbopbl: nyna, MMKPOCKON U TENECKOMN. YCTPONCTBO, MOCTPOEHUE N306paskeHuni.
72 UckaxeHune nsobpaxeHnin B ontudecknx npubopax. Mas kak ontuyeckas cuctema, edektbl 3peHus.
73 ABCOMOTHBIN M OTHOCUTENBHbIV NOKa3aTeny NPenomMneHns, onTu4eckasi NNOTHOCTb cpeapl. SBMNeHNs BONTHOBOW
ONTUKN.
74  |flBneHue nHTepdepeHLmMmn, NOHATUE KOrepPeHTHbLIX BOSH, ONTUYECKUA ANUHBI NYyTHW.
75 Ycnosue obpa3oBaHus MHTEPdEPEHLMOHHBIX MAKCUMYMOB Y MUHUMYMOB.
76 MpoceeTneHne onTukm
77 Asnexne gudpakumu. MpuHumn lMNonreHca-dpeHens.
78 3oHbl PpeHens. Audpakuma OpeHensi oT NPOCTENLLNX Nperpaa.
79 Oudppakunsa dpayHrodepa. AudpakumMoHHas pelueTka.
80 Paspeluatowas cuna cnekrpansHoro npubopa.
81 MpuHuKMn ronorpadum
82 Oucnepcus.
83 MornoweHve n paccesiHve ceeTa B BellecTBe. 3akoH byrepa.
84 Monsipusaums ceeta. 3akoH Mantoca.
85 Monspusauns npu oTpaxkeHun 1 npenomneHun. Yron bproctepa.
86 Tennosoe nsny4eHune n noOMUHecueHunsi. AGContoTHO YepHoe Teno. 3akoH Kupxroda.
87 Tennosoe nany4veHue. 3akoH CtedaHa- bonbLmaHa 1 3akoH BuHa
88 MornoweHne ceeTa n HoToaddPEKT, OCHOBHbIE 3aKOHOMEPHOCTU hoToadhdekTa.
89 BHeLHWIM 1 BHYTpeHHUI hoToaddekT. PoTosanekTpudeckne npmbopsi.
90 PeHTreHoBCKOE M3ny4eHne 1 ero CBOMCTBa. TOPMO3HOE PEeHTreHOBCKoe nsnyyeHune, opmMmyna OVHLITENHa.
91 dopmyna SNHLWITeNHA. kpacHasa rpaHuubl oToaddekTa.

5.2.2 TunoBble TeCTOBbIE 3afaHnA

He NpeaycMOTPEHO

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. OnpepennTb NMHEWHY0 CKOPOCTb, C KOTOPOM OBMXETCS MOSIOTHO Gymary, pasmaTbiBalolieecs C pyroHa

anameTpom 960 MM, ecrin pynoH BpallaeTcs co ckopocTbio 10 06./c.

2. B 3akpbiTOM cocyae o6beMoM V = 5 11 Npu HopMarbHbIX YCMOBUSIX HAaXOAUTCS Kucropog. Hantu konuyectso

BellecTBa, Maccy, NNIOTHOCTb U KOHUEHTpaLUuo Kucrnopoga B cocyae.

3. OnemeHT nutaHua ¢ 4C € = 1,6 B umeet BHyTpeHHee conpoTtuenenne r = 0,5 Om. Hantu KI[ snemeHTa n

npu Toke B Luenn | = 2,4 A.

4. Kakoe 4ncrno wTpuxoB N Ha eanHULY ONUHBLI UMeeT ,D,M(*)paKLI,MOHHaﬂ pelwleTka, ecnmn 3erneHaa nmHna pTytu A=

546,1 HM B cnekTpe nepBoro nopsigka HabnogaeTca nog yrnom ¢ = 19°8°?

5.3 MeToanyeckue matepuanbl, onpegensilolime npoueaypbl oLeHMBaHUs 3HaHWW, YMeHUW, BnaaeHU (HaBbIKOB
1 (UnN) NpPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4yHoOW aTrectaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTHN




[MpoBegeHe MPOMEXYTOYHOM aTTecTauun perfiaMeHTUpoBaHO NoKanbHbIM HOpMaTuBHbIM aktom CII6IMYIMTO
«lMonoxeHne o NpoBeAEHNM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTaumm No AUCUMNInHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMu nNo AUCLUUNInHe

Mpw npoBeaeHUN 3a4eTa 1 Ik3ameHa BPeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnseT He 6ornee 40 MUH.
[ns BbINOMHEHWSI NPaKTUYECKOro 3adaHus oby4vatoLeMy HeobxoaMMo MMETh KanbKynaTop, Takke eMy npefocTaBnseTcs
BO3MO)XHOCTb MOf1b30BaTbCHA TPEOYEMbIMN HOPMATUBHO-NPABOBbLIMU LOKYMEHTAMU.

CoobLeHne pesynbTaToB 00y4YatoLLeMycsi MPOU3BOANTCS HEMNOCPEACTBEHHO MOCIe YCTHOro oTBeTa

6. YHEBHO-METOOU4YECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE AUCLUMITIUHDI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | M3paTtenbcTBO [oa nspaHusa | Cchbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
31031H, A. B.,|®usmka. Y.1. MexaHuka MocKaa: AKaLEMUYECKIT http://www.iprbooksh
Mockosckuit, C. B., - AKan 2020 0p.ru/110169.html
NpoeKT
Typos, B. E.
Bypos, J1. W.,|0OnTtuka. PewweHne 3agay http://www.iprbooksh
lopbauesny, A. C, 0p.ru/90800.html
Kanyukas, n. A, MwuHck: Bbiwanwas
2018
Kembposckass, H. T., Lkona
Menseap, n. H.,
Byposa, J1. U.
CknspoBa, E. A, [Kypc nekumn no dwmsuke. Tomck: Tomckuin http://www.iprbooksh
CeMkuHa, J1. W.,|MonekynspHas durauka. NONUTEXHNYECKUI 2017 op.ru/83966.html
KyaHeuos, C. U. TepmognHammka yHVMBEpcuTeT
KysHeuos, C. U. Kypc ¢usnkm ¢ npumepamu http://www.iprbooksh
peweHns 3agad. Yactb Il op.ru/34672.html
"eomeTpuyeckas 1 BonHoBas . .
i Tomck: Tomckuin
onTuka. ONeMeHTbl aTOMHOM -
o NONMUTEXHUYECKUN 2015
n agepHon cumsmkn. OcHoBbI HUBEDCUATET
hU3nKN 3rieMeHTapHbIX y P
YacTuy,
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
CaBenbeBa M. HO. dusnka. OnekTpuyecTso WU http://publish.sutd.ru/
MarHeTuam. Ccre.: crierynrg 2015 tp_ext_inf_publish.ph
CamocTosaTenbHas paborta p?id=3122
CaBenbeBa M. HO. duanka. OnekTpu4ecTtso W http://publish.sutd.ru/
mMarHeTM3Mm. JlabGopaTopHble Cre.: crieryntg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

dusnyeckas sHuuknonegusa OnLine [OnekTpoHHbIN pecypc]. URL: http://www.physicum.narod.ru/
Basbl gaHHbIX 1 kaTanor "Hayka B pyHeTe" Hay4yHO-NonynspHoro npoekra "AnemeHTbl" [ONeKTpoHHbIN pecypc].
URL: https://elementy.ru/catalog/t2/Fizika

6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

MATLAB
6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTtopwus OcHalleHue

MynbTumMeauiiHoe o6opyaoBaHue, cneunanuanpoBaHHas mebernb, Aocka
JekunoHHas ayautopus

MynbTUMeauiiHoe 0GOopyAOBaHME, KOMMbLIOTEPHAS TEXHMKA C BO3MOXHOCTBIO MOAKMHOYEHUS K
KomnbloTepHbin knacc [cet  «MHTepHeT» U obecneyeHMeM [oOCTyna B 3MIEKTPOHHY  MHGOPMAaLMOHHO-
obpaszoBaTernbHyto cpeay
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