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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 kKoMNeTeHLMAX, COOPMUPOBAHHbLIX Ha NpeablayLleM ypoBHe obpa3oBaHus

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLUNIIUHBI

OlMK-1: Cnoco6eH NpUMeHsITb ecCTeCTBEHHOHay4Hble M 06LeMHXeHepHbIe 3HaHWs, MeToAbl MaTeMaTU4ecKoro
aHanusa u MoaenupoBaHusi B o6nactu npod)eccuoHanbHON [eATeNbLHOCTU

3HaTb: OCHOBHble (PU3NYECKNE BENUYMHBI U €4MHULBI UX U3MEPEHUSl, OCHOBHbIE (DU3MYECKNE MOJIOXKEHUS, 3aKOHbI U
cBefeHusl, HeobxoguMmble ONS MpUMEHeHWss B obnactn onpegeneHnsi CBOMCTB YMaKOBOYHbLIX M nonurpaduyeckmx
MaTepuanos

YMeTb: pelwatb TUNOBbIE 3a4a4u, CBA3AHHbIE C OCHOBHbIMU pa3genamun usnkm, NCNonb3oBaTb PU3NYeCcKMe 3aKoHbI Npu
aHanuae v peleHun npobnem npodeccnoHanbHoOM AesTeNbHOCTY;

BnapeTb: HaBblkamu npoBeaeHuns CbVISVI‘-IeCKVIX I/I3MepeHVIl7I n mMetogamu KOppeKTHOVI OLEHKHN I'IOFpeLLIHOCTeVI npu
nposegeHnn CbVISVI‘-IeCKOI'O JKCnepnumMmeHTa

OlNK-3: Cnoco6eH npoBoaUTbL NU3MepPeHUs, obpabaTbiBaTb 3KCNEepMMeHTarnbHble AaHHble, HAGnAaTb U
KOPPEeKTMPOBaTb NapameTpbl TEXHONIOTMYECKUX NPOLIECCOB

3HaTb: MeToabl NpoBeJeHNA TeoOpeTn4eCKoro 1 aKkcnepuMeHTaribHOro nccrnegoBaHunaA Ct)VI3VI‘-IeCKVIX SABMEHNN

YmeTb: yCTaHaBnmBaTb NPUYNHHO-CNEOCTBEHHbIE CBA3N MeXay (bVISVI‘-IeCKVIMVI ABNEeHNAMU

Bnapetb: HaBblkamu npoBeaeHna J3KCcnepuMeHTallbHOro uccnenoBaHna B na60paToprlx ycnosuax, MetogamMu
OGpaGOTKVI N aHann3a pe3ynbTaTtoB 3KCNnepuMmeHTa.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTta

cp MHHoBaL. dopma

Jlek. Mp. J1ab. (yach) ¢opmbl TeKyLlero
(4achbl) | (vacel) | (4achbt) 3aHATUA | KOHTpOIA

HavnmeHoBaHWe 1 cogepXxaHue pasgenos,
TEeM U y4ebBHbIX 3aHATUI

Cewmectp
(kypc ans
3A0)

Pasgen 1. ®usnyeckne oCHOBbI MEXaHUKN

Tema 1. KuHemaTtuka. Cuctembl oTcyeTa,
nyTb nepemelyeHme. CKOpOCTb, CPeaHNASA U
MrHOBEHHas CKOpPOCTb. YCKopeHue,
HopmMmanbHoe " TaHreHyuansHoe
yCKOpeHue. PaBHonepemeHHoe
npsMonuHeriHoe aAswxeHue. [BmxeHne no
OKPY>KHOCTM, CBSI3b NMHENHBbIX U YrNOBbIX 1 0
XapakTepucTuk. BekTop yrnosowm CKOpoCTy. 4 3 4 6
MpakTtnyeckaa paborTa. KuHemaTtuka
MaTepuanbHOW TOYKW. PaBHOMepHOe W
paBHOMNEPEMEHHOE [ABMKEHME.
JlabopaTopHble  paboTbl.  MN3amepeHwue
NNHENHBLIX pasmepoB  U3NYECKnX Ten,
onpegeneHne obbema M MIOTHOCTM Ten
npaBunnNbHON PopPMbI.




Tema 2. OuHamuka. PyHaameHTanbHble
cunbl, nons n B3aumogencteus. Cuna,
NpVHUMN Ccyneprnosuuum cun. |- 3akoH
HetotoHa. mnynbec. 1I-1 3akoH HbloToHa,
macca. lll-n 3akoH HbtoToHa. [paHuua
NMPUMEHNUMOCTN U 3HA4YeHWe 3aKOHOB
HbtoToHa. [lMpuvHUMN  OTHOCUTENbLHOCTU
lanunes. Ynpyrue n KBasuynpyrme cunbl.
3aKOH BCEMUPHOro TAroTeHus. [BmxeHne
nnaHet, 3akoHbl Kennepa.

MpakTnueckas pabota. [OQuHamwuka, 3akoH
HbtoToHa. Cunbl M 3aKOHbl [OBWXEHUS
nnaHer.

JlabopaTopHble paboTtbl. OnpegenexHue
YyCKOpeHus1 cBOOOAHOrO nageHus npu
NOMOLLM MaTeMaTUYECKOro MasiTHUKA.,

Tewma 3. Pabota v aHeprus. AnemeHTapHas
paboTa. Paborta cunbl npm
NPSAMONUHENHOM ABVXEHUM.
KnHeTndeckan n noteHumarnbHas 3Heprus.
MoTeHumanbHasi 3Heprusi KBasuynpyrux u
rpaBMTaLMOHHbIX CUI. 3aKOHbI COXpaHEHUs
SHEPrun, UMMyrbca U MOMeHTa UMNynbea.
MpakTnyeckas paborTa. 3aKoHbI
coxpaHeHusi. lMoTeHuManbHas 3Heprust u
TUMbI paBHOBECUS. MoTeHumanbHas
3HEeprus y noBepxHocTn 3emnu.
JlabopatopHble paboTbl. OnpegeneHuve
koadpduuMeHTa  KECTKOCTU  MPYXWHbI
CTaTU4ECKMM U AMHAMWUYECKM METOLOM.

mn

Pasgen 2. O3nemMeHTbl MONEKynspHo-
KMHEeTUYECKO Teopumn

Tema 4. OCHOBHbIE NONOXEHUSA MOMNEKYNAPHO
-KUHETUYECKOM TEOpUM U KX  OMbITHOE
obocHoBaHue.

Macca Mornekyn, ymcno ABoragpo.
VpeanbHbll  ras. YpaBHEHME COCTOSIHUSA
naeanbHOro rasa, ra3oBble 3aKOHbI.
MpakTnyeckas paboTa. MonspHas "
MOJeKynsipHas mMacca, KOHLIeHTpauus,
KONMMYeCcTBO BellecTBa. 3akoHbl MaeanbHOro
rasa.

JlabopaTopHble paboTbl. N3yyeHne rasoBbix
3aKOHOB.

Tema 5. CkopoCTM rasoBbIX MOMeKyn,
GPOYHOBCKOE [BUXEHUE.

PacnpegeneHve momnekyn no CKOpPOCTAM,
pacnpegeneHne MakcBenna. Hawmbonee
BEPOSATHAsA, CpeaHsas U cpeaHeKBagpaTuyHas
ckopocTb.  bapomeTpuyeckas  copmyna,
pacnpegeneHue bonbumaHa.

MpakTnyeckas paboTta. CKOpPOCTU rasoBbIX
MoJieKyn, pacnpegenenne bonbumMaHa.
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Tema 6. OCHOBHOE ypaBHEHME MOMEKYNAPHO-
KMHETUYECKON TeopUu.

TemnepaTypa, LIKanbl TemnepaTtyp.
YpaBHeHMEe KMHETUYECKOW Teopumn rasoB Ans
aasnexns. CTteneHn cBoboabl MOMEKyIb,
cpegHsia  9Heprus  mornekynbel.  CBfA3b
MUKPOCKOMUYECKUX U MaKPOCKOMUYECKMX
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
aHeprus u TennoTa. BHyTpeHHss 3Heprus
ngeanbHoro rasa. MepBoe Ha4ano
TEPMOANHAMMUKMN.

TennoemkocTb. TenrnoeMKkocTb uaeanbHOro
rasa npu NoCTossHHOM o6beme 1 MOCTOSTHHOM
AasrneHuu. NepBoe Havyano TeEpMOgUHaMKKN B
n3onpoLieccax.

MpakTuyeckas paboTta. BHyTpeHHAS aHeprus
noeanbHoro  rasa, crteneHn  cBoboppbl
MHOroaTOMHbIX Morekyn. [lepBoe Hauano
TEPMOONHAMUKM.

JlabopatopHas pabora. Onpepnenenune
OTHOLLEHMSI TEMMOEMKOCTEN BO3aAyxa Mpu
MOCTOSIHHOM  JaBfEeHWA U NOCTOSHHOM
obbewme.

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

OHTponus. Teopema HepHcTa,

MpakTuyeckas pabota. Btopoe Havano
TepmogmHamumkn. KMNA, umkn KapHo.
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WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTauumn n npoMexyToyHasa attectaums
(Ok3ameH)

34

17

17

49

2,5

24,5

Paspen 4. OnektpoctaTuka

Tema 9. OnekTpocTatmyeckoe  More.
OneKkTpuYeckMn 3apsg, 3aKOH COXpaHeHust
3apsga.

3akoH KynoHa. HanpseHHOCTb 1M noTeHumnan
To4e4vHoro 3apsga. lNone cuctemsl 3apsiaos,
OCHOBHasl 3afaya anekTpocTatuku. Teopema
Maycca-OcTtporpagckoro. PaboTta B
anekTpoctatmdeckom none. MNoTteHuman.
MpakTuyeckas pabota. 3akoH Kynona. lNone
M noTeHUmMan To4yeyHoro 3apsga. [lone
CUCTEMBI 3apanos, none amnons,
paBHOMEPHO 3apshKeHHON chepsbl "
MNOCKOCTW.




Tema 10. [Oduanektpukn. [OuanekTpuk B

3NEKTPNYECKOM none, nonspusaums
OV3nNeKTpuKa.

MonsapHble 1 HenonsipHbIe Monekynbl. Junonb
B O[HOPOLHOM " HEeO4HOPOAHOM
ANEKTPUYECKMX nonsix. Monspwusauus
OVANEKTPUKOB, onuncaHue nons B
AON3NEKTPpUKax. OTHOocuTenbHas
AnanekTpn4yeckan NPOHNLIAEMOCTb.
CerHeToanekTpuku.

MpakTnyeckas pabota. Anekrpudeckoe none
B ON3NEKTPUKe. OTHOCUTenbHas
NPOHMLLIAEMOCTb.

Tema 11. NpoBOAHUK B INEKTPUYECKOM MOSE.
EmMKoCTb, NSIOCKMI n chepuyecknin
KoHOeHcaTtop. Mone nnockoro kKoHAeHcaTopa,
coeguHeHune KOHA,EHCaTOopOoB. OHeprus
3NEKTPOCTaTU4ECKOro nons.

MpakTuyeckas pabora. EMKOCTb NpoBOAHMKA.
Mnockun wn cdepnyeckn  KoHAeHcaTop.
CoeamHeHve KOHOEHCaTOPOB.
JlabopatopHble paboTbl. MI3yuyeHune npouecca
pa3psakM KoHgeHcartopa.

Pasgen 5. Qnektpuyeckuin Tok

Tema 12. OnekTpuyeckni TOK,
XapakTEPUCTUKN U YCNOBUSI BO3HUKHOBEHUSI.
UcTouHmnkm anekTpoaswxyen cunsl (34C).
3akoH Owma ans 0fHOpPOAHON "
HeoQHOPOAHON uenu. AmnepmeTp "
BONMbTMETP B LiENM MNOCTOSIHHOIO TOKa.
MpakTnyeckas pabota. Cuna Toka. 3akoH
Owma.

JlabopaTtopHble paboTbl. M3mepeHne
3NEKTPUYECKOTO TOKa " pa3HoCTU
noteHuymanos. 3akoH Oma gns ogHOPOOHOrO
yyacTka uenm.

OnpepneneHne BHYTPEHHETO COMPOTUBIEHMS
1 Q1C MCTOYHMKA NOCTOAHHOIO TOKA.

Tema 13. 3OnekTpuyeckoe COMNPOTUBIIEHME.
CoegnHeHne  COMpPOTMBIIEHUR,  npaBuna
Kupxrodpa. Pabota u MOWHOCTE B LUenu
NMOCTOsIHHOrO Toka. Knaccumyeckaa Tteopus
npoBOAUMOCTM  MeTannoB. 3aBUCMMOCTb
COMpOTUBMEHUS OT TemnepaTtypbl, SBNeHune
CBEPXNPOBOAUMOCTH.

MpakTnyeckas pabota. Cxembl coeanHeHUs

COMPOTUBIEHNNA. Mpasuna Kupxroda.
3aBncnMocTb CONpPOTMBEHUS oT
TemnepaTypbl.

JlabopaTtopHble  paboTbl.  OnpepgeneHuve
YAENbHOrO  COMPOTUBIEHUS  OAHOPOLHOro
NnpoBOAHUKA.

MocnepoBaTtensHoe n napannensHoe
coeuHeHne ConpoTUBNEHUN.

Tema 14. lNepeMeHHbIN TOK. XapakTepucTukn
n metogpl nonyveHus.  ConpoTuBneHue,
KOHOEeHCAToOp W WHOYKTUBHOCTb B Lenu
nepemMeHHOro Toka, umnegaHc. MowHOCTL B
Lenu nepemMeHHoro Toka.

MpakTnyeckass paboTa. XapaKTepUCTUKK
nepemMeHHOoro TOKa. OnekTpnyeckoe
CONpOTUBEHNE WHOYKTUBHOCTb n
KOHOEHCcaTop B LUenu MNepeMeHHOro Toka.
MoLLLHOCTb.

Paspgen 6. MarHutHble sBneHus

7 mn
8
7 ra
7

7,75




Tema 15. MarHuTHOE none, xapakTepUCTUKA 1
uctouHukn. Cwuna JlopeHua, pa3sgeneHve
3apsKeHHbIX YacTul, B MarHUTHOM Mone.
Mone npoBogHMKa C TOKOM, 3akoH bBuo-
CaBappa-/lannaca. [lone BuTKka C TOKOM.
MarHutHoe none [AnWMHHOMO MPOBOAHMKA.
Cuna Amnepa, B3aMMOJENCTBME
NMPOBOAHMKOB C TOKOM.

MpakTuyeckas pabota. MarHutHOe none,
3aKOH Bbuo-CaBappa-Jlannaca. Mone
NpOBOAHMKOB ¢ TokoMm. Cuna JlopeHua u cuna
Amnepa.

JlabopaTopHas paboTta. Onpegenexne
rOpU30OHTaNbHOMW COCTaBMSAIOWEN MHOYKL MK
MarHUTHOro nonsa 3emnu.

Tema 16. QnekTpoMarHUTHast MHOYKLMS.
ABneHne  SNEKTPOMAarHUTHOM  MHAOYKLUWUW,
npaesuno JleHua, 3aKkOH 3NeKTPOMarHUTHOMN
NHOYKUUN. AsneHne camMounHAyKUnmn,
WHOYKTUBHOCTb.

MarHutHas  MpPOHUULAEMOCTb  BELLEeCTBa.
ConeHong, none comneHouga. JHeprus
MarHMTHOro nons. fABMNeHue B3auMHOWN
NMHAOYKUUK, TpaHcopmarop.

MpakTnyeckas paborta. 3akoH
3NEKTPOMarHMTHoOM WNHOYKU MK, a4cC
CaMOVHAYKUMN. QHEpPrus MarHUTHOro Mnoss.
JlTabopaTopHasi paboTa. M3yuyeHune
3NEKTPOMarHMTHOM NHAOYKLNN.

Tema 17. [IBMXKEHNE 3apsKeHHbIX YacTuy B
MarHMTHOM none.

[BmKeHne 3apsiKeHHON YacTuubl B
OAHOPOAHOM MarHuTHOM none. OTKMoHeHne
OBUXYLLNXCA 3apsPKEHHbIX yacTuu
3NEKTPUYECKMMU N MarHUTHbIMU  MONSAMMN.
LinknotpoH. MNMonsipHoe cusiHne.
MpakTnyeckasn paboTa. [swxeHve
3apPSHKEHHOM  YacTuubl B OOHOPOAHOM
MarHMTHOM none.

mn

Pasgen 7. QnekrpomMarHnTHoe none

Tema 18. 3nekTpoMarHWTHOe mnorne wu ero
XapaKTepUCTUKu.

OnekTpoMarHnTHoe none. YpaBHeHus
Makceenna, 3HaveHuve n rpaHuLbl
NPUMEHNMOCTU. DNEKTPOMarHMTHbIE BOMHbI,
ux csonctea. [lnockas u cdepudeckas
BOJIHA.

Tema 19. WCTOYHMKM SNEKTPOMAarHUTHbIX
BONMH. WM3nyyenne pgunons, Aauvarpamma
HanpaBfeHHOCTU. LKana anekTpoOMarHUTHbIX
BOMH. JHEprusi 3neKTpOMarHUTHbIX BOJH,
NNOTHOCTb SHEpPrun, MOTOK M MNNOTHOCTb
notoka. Bektop [MonHTUHra. [lpremHUKn
N3NyyeHus.
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Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexxyTovHas
atTectauusa (3aver)

34

17

17

68,75

0,25

Pasgen 8. NeomeTpuyeckas ontuka

Tema 20. BomnHoBas wun reomeTpuyeckas
OonTuKa. 3aKOHbl FeOMeTPUYECKON OMTUKN.
MpuHumn ®epma. 3akoHbl OTpaXeHuss U
npernomrneHns ceeTa. fBneHuMe MofHOro
BHYTPEHHEIO OTPAXEHUS U €ro NMPUMEHEHME.
KoathpuumneHTsl oTpakeH st U NponycKaHus.
JlabopaTopHasi paboTta. [MpoBepka 3akOHOB
OTPaXXeHUs 1 NpenoMIeHus ceeTa.
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Tema 21. W3obpaxeHne B  ONTUKE.
LleHTprpoBaHHbIE  OMNTUYECKME  CUCTEMBDI.
dokycHoe paccTosdHMe. onTuyeckas cuna,
JNIMHEeNHOoE yBenuyeHmne onTU4YeCcKom CUCTEMBI.
TOHKME INWH3bI, YpaBHEHWE TOHKOW IMH3bI.
MocTpoeHne u3obpaxeHun B nuH3ax. [nas 4 4 7
Kak onTuyeckasl cuctema, AedeKTbl 3peHus.
MpocTenwmne ontTudeckne npubopei.

JlabopaTopHas paborTa: OnpepgeneHune
(POKYCHOrO PacCTOsIHUS U ONTMYECKOW CUMbl

NWNH3bI.
Pasgen 9. BonHoBas ontuka

Tema 22. WHTepdepeHLms cBerta.
KorepeHTHOCTb, mMeToabl nonyyeHns

KorepeHTHbIX BonH. OnTuyeckas pasHOCTb
Xo4a, MakCUMymbl M MUHUMMYMbl  Mpu
nHTEepdepeHLnn. WHTepdepeHLns 6 6 7
KOrepeHTHbIX BOIMH. [lpocBeTneHve onTuku,
nHTEepepeHUMOHHbIE 3epKana.
JlabopatopHas pabota: WHTepdepeHuus B
TOHKWX NJIEHKAX.

Tema 23. Asnenve pgudppakumm. MeTog

MonreHca-®peHens. 30HbI ®peHens.

Ondpakunsa  dpayHrocepa Ha  wenw.

OndpakumoHHaa peweTtka. Paspewatowas 6 6 7 ra
curna crnekTpanbHoro npmbopa.

JlabGopaTopHasi pabora: N3yuyeHne

andpakumm dpayHrodepa.

Tema 24. Bsaumopenctsnme cBeta C

BELLECTBOM.

Monsipusauuss ceeta. 3akoH Mantoca.

Monsapwusauus npw OTpaxeHun "

npenomneHuun. Yron bptoctepa. lMNornowieHne 4 6 7

n paccesHune cBeta. 3akoH byrepa.
Owncnepcusa ceeTa.

JlabopatopHas paborta. N3yuyeHune
NOrnoLEeHNs CBeTa BELLECTBOM.

Pasgen 10. KBaHTOBOONTUYECKME SIBNEHUS

Tema 25. TennoBoe nsny4eHue.

TennoBoe uW3nydeHne U JNIOMUHECLIEHLNS.
AGcontoTHO YepHoe Teno. 3akoH Kupxroda.
3akoH CrtedhaHa-bonbumaHa u 3akoH BuHa.
Jlazep, npuHuuMn  paboTbl. Tunbl U
NpUMEHEHNE Na3epoB.

Tema 26. oToanekTpniecknin acpdexT.
OcHOoBHble 3aKOHOMEPHOCTK hoToadhdekTa.
dopmyna OWHLWTENHA. KpacHas rpaHuubl
¢doToachekta. BHewHUn ©n  BHYTPEHHUN
boToahhekT. doToanekTpmuyeckne 4 6 7 nn
npmuoopsbl. Topmo3sHoe PEHTreHOBCKOe
N3Mny4YeHne 1 ero CBOWCTBaA.

JlTabopaTopHbie paboTbl. 3yuyeHne 3akoHOB
doToaddekTa.

UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 49

KoHcynbTaumm n npomexxyToyHas

25 245
aTTecTauus (Ok3amMeH)

Bcero koHTakTHasA pa6ota n CP no

209,25 215,75
OUCLMMIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTvposaHne y4ebHbIM NaHoOM He NpeaycMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 MNokasaTtenun oueHUBaHUA




Kog HanmeHoBaHme oueHO4YHOro
lMokasaTenu oueHnBaHUA pesynbTaToB 06y4eHus
KoMneTeHuun cpeacTea
dopmynnpyeT OCHOBHbIE hM3NYECKME 3aKOHbI M CBeAeHMS, nexalune|Bonpocol ans YCTHOIo
B  OCHOBE  oOnpefeneHnss  CBOWCTB KOHCTPYKUMOHHBLIX  M|cobecenoBaHus
nonurpadunyecknx Matepmarnos
OnK-1 WMcnonbsyeT duanyeckne 3aKkoHbl, Nexaline B OCHOBE MPUHLMMOB|MpakTuKo-OpueHTMPoBaHHbIe
paboTbl nonurpacgumyeckoro obopygoBaHua M nonurpaduyeckux|sagaHuns
TEXHOSOTNMN.
MNMpumenseT ocobeHHOCTM r3myeckoro noaxoaa K npobremam|MpakTnko-opueHTMpPOBaHHbIE
COBPEMEHHOM NONNTrPadN4ECKON TEXHUKN N TEXHOMNOIW. 3a0aHUs
dopmynmpyeT MeTOAbl N3MEPEHUIN PU3NYECKUX SBIIEHNN. Bonpoctl ans YCTHOIO
cobecenoBaHus
Mcnonb3yeT yCTaHOBMEHHblE anropuTMbl 00paboTKM pe3ynbTaToB
OMK-3 N3MepeHn. MpakTnko-opmMeHTUpoBaHHbIE
3agaHus
Mpumensiet meToabl N3MEpPEHUI, WUCMNBITAHWA W KOHTPOSb
napaMeTpoB MNPOLIECCOB B nonurpaduyeckoMm U  ynakoBOYHOM |[TpakTuko-opueHTUpOBaHHbIE
NpOV3BOACTBE. 3agaHug

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMAETEHLNI

LLikana oueHmBaHu4
YcTHoe cobecenoBaHve MncemeHHasa paboTta

Mpn YCTHOM cobecenoBaHum

5 (oTnn4HO
( ) npaBuIbHbIE OTBETHI HA BOMPOCHI

Mpn YCTHOM cobecenoBaHum
OOMyCKalTCs HEeCYLLEeCTBEHHbIE OLUINOKM
4 (xopowo) Mpu OTBETax Ha BOMPOCHI, KOTOpbIE
ycTpaHsitoTCs B npotecce

—

Mpn YCTHOM cobecenoBaHum
3 (ymnoBneTBopuTenbHO) | aonyckawoTca owmnbkn npu oTBETax Ha
BOMNPOCHI

Mpun YCTHOM cobecenoBaHum
2 (HeypoBRETBOPUTENBHO) [ AONYCKAOTCA  CyLLECTBEHHbIE  OLINOKM
npu oTBeTax Ha BOMpPOChI

Mpu ycTHOM coGecefoBaHWMKU OOMNycKalTCs
HeCyLLeCTBEHHbIe OLINGKM Npu oTBeTax Ha

3ayTeHo
BOMPOCHI, KOTOpble  YyCTpaHsitoTcs B
npouecce cobecenoBaHus
Mpu ycTHOM cobecenoBaHuM gonyckarTcs
He 3auTteHo CyLLEeCTBEHHble OoWMbkn npyu OTBETax Ha

BOMPOCHI

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIe MaTepuanbl, Heo6xoAnMbIe AN OLEeHKU 3HaHUIA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATEeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKy BONpocoB

Cemectp 1

OoTCcYeTa, TpaeKkTopua, AnnHa nyTu, nepemeLleHme.

OCHOBHbIE MOHATUS KNHEMATUKN nocTynaTesnibHOro ABMxeHnaA: TBepaoe Tesno, MmatepualibHaa To4ka, cuctema

MyTb U NepemMelleHne

Cpe,qH;m N MTrHOBEHHasA CKOPOCTb.

YcKopeHne, HopmarbHOE 1 TaHreHunanbHoe YCKOpeHue

CBA3b Mexay BeKTopaMu IMHENHOW U YrNOBOW CKOPOCTU. CBA3b NIMHENHBIX U YIIOBbIX BEMUYH.

PaBHonepemeHHoe gBUXEHME

OewxeHune no OKPYXHOCTMW. PaBHOMepHOG BpalwlaTeribHOoe OBMKEeHNE. [BwxeHune c nepemeHHon yrnosoﬁ
CKOPOCTbHO.

<Dpr,ameHTaanb|e cunbl, NONSA U B3aMMOLENCTBUS

Ol N |[ojo|~|lwW|IN| =

|- 3aKOH HbloTOHa

[N
o

I1-n 3aKoH HbloTOHa

[y
[N

I11-”n 3aKoH HbloTOHa

[EY
N

3akoH COXpaHeHuna nvnynbca. anMepbl NnpUMeHeHnA 3aKOHOB HbloToHa.

[N
w

OnemeHTapHas paboTta. PaboTa NOCTOSHHON U NEPEMEHHON CUMbI.




14 MoHsATHe 3amkHyTOW cucTemsl. KnHeTndeckas aHeprusa Tena v pabota, coBepLuiaemast CUnon.

15 KoHcepBaTuBHbIe U guccunaTuBHble cunbl. MoTeHunanbHas aHeprusa. 3akoH COXpaHEeHNsi MeXaHUYECKON
3HEprum.

16 CeobogHoe nageHue Ten 1 ABWKEeHNe TeM NOf YroM K rOPU3OHTY: YPABHEHNS ABUKEHNS, CKOPOCTL U yCKOpeHne
Tena B Nto6on TOYKe TpaeKkTopum.

17 MpuHUKMN oTHOcKTenNbHOCTM Nanunes.

18 OCHOBHbIE NOMNOXEHUA MOMEKYNAPHO-KMHETUYECKON TEOPUMN

19 Macca monekyn n pasmepbl MONEKYI, KONMYEeCTBO BeLecTsa, yncno Asoragpo. 3akoH Asoragpo.

20 WpaeanbHbin ra3. OCHOBHbIE ra3oBble 3aKOHbl U 0606LLEeHHOe ypaBHEHUEe COCTOSHUS aeansHoro rasa.

21 CkopocTu ra3oBbIx MONekyn, pacnpegeneHme Makceenna

22 OcCHOBHOE ypaBHEHWE MONEKYNAPHO-KUHETUYECKON Teopun

23 MoHsaTue Temnepatypsl, Wkana temnepaTyp. CteneHn cBo60AbI MOMEKYN Y BHYTPEHHSAS SHeprus.

24 BHyTpeHHASA aHeprus n TennoemMKoCcTb. TennoeMkocTb Npy NOCTOAHHOM OObEME U MPU NOCTOAHHOM AaBMEHUN.

25 MepBoe Havano TepmoanHaMukun. MoHATUA TennoTbl U paboTbl, BHYTPEHHEN SHEPIUN CUCTEMBI.

26 BTopoe Havyano TepmoavHamMmnKK, LMKNUYECKMe npoueccol. Tenmnosas MallnHa n umkn KapHo.

27 TpeTbe Hayano TepMoanHaMuKu

28 OHTpONUS, CBOMCTBA SHTPOMUN.

Cemectp 2

29 dyHoameHTanbHble CBOMCTBA 3apsaa, NOHATME TOYeYHOro 3apsaa, 3akoH KynoHa. dnektpuyeckoe nore.

30 HanpseHHOCTb 3neKTPUYECKOro nons, CUNoBble NMHUK. MNprHUMN cynepnosnummn nonewn.

31 PaboTta B anekTpoctatuyeckom none. MoTeHLman anekTpocTaTnyeckoro nons. SKBUNOTEHUManNbHbIE
NMOBEPXHOCTW.

32 Teopema Naycca-OcTporpagckoro

33 [None paBHOMEPHO 3apPSKEHHON NSTIOCKOCTU N cdepbI.

34 Ovnonb B 04HOPOAHOM U HEOAHOPOAHOM ANEKTPUYECKMX NOMSAX. DNEKTPUYECKUA MOMEHT AWMNONS

35 Monsapusaums, Bektop nonapusaumun. OnucaHve nNonsa B AManeKTpukax

36 Tmmfl nonspusauuu. MNMonspHble 1 HenonsipHole Monekynbl. Monapusauns QUaneKkTpUkos. Tunbl AUANEKTPUKOB,
CBOWNCTBA.

37 OnekTpuyeckoe none BHYTPU NPOBOAHMKA

38 OnekTpoemKocTb. KoHaeHcaTopbl. EMKOCTb NnNockoro koHaeHcartopa.

39 CoeavHeHne koHOeHCaToOpOB

40 OHeprusa anekTpuyecKkoro nons

41 MarHutHoe none, xapakTepUCTUKMA U UCTOYHUKM

42 Cwuna NopeHua

43 3akoH brno-Casapa-Jlannaca

44 MarHutHoe none AMMHHOIO NPOBOAHMKA C TOKOM

45 Bsaumopgenctame TokoB. Cuna Amnepa

46 MarHuTtHoe none kpyrosoro Toka. MarHuTHoe none coneHounga. MarHutHoe none 3emnu.

47 OHeprus MarHMTHOro Nons

48 ABneHvne anNekTpoMarHUTHON UHAYKUMWN. 3aKOH 3NeKTpoOMarHMTHOW nHaykumu. Mpasuno JleHua.

49 OnekTpoMarHuTHas CaMOMHOYKUUS.

50 fBneHve B3aMMHON MHOYKUUK, TpaHcdopmaTop.

51  |OBwxkKeHune 3apsbKeHHbIX YacTuL, B ANEKTPUYECKUX U MarHUTHbIX NONSX.

52 OnNeKTpUYECKUn TOK, XapakTEPUCTUKN N YCIIOBUSI BO3HUKHOBEHWS.

53 |3akoH OMa Ans 0gHOPOAHOro M HEOAHOPOAHONO yYacTka Lienu.

54 PaboTa 1 MOLLHOCTb B Lieny NOCTOSIHHOMO Toka. 3akoH [xoynsa-JleHua. KoadhduumneHT nonesHoro gencTams
WCTOYHMKA TOKa.

55 ConpoTusneHne NpoBOAHUKOB. YaenbHOe CONPOTUBIIEHNE U €ro 3aBUCUMOCTb OT TeMnepaTypbl.

56 PasseTBneHHble uenu. Mpasuna Kupxroda.

57 lMepeMeHHbIN SNeKTPNUYeckn ToK

58 ConpoTuBneHne, KOHOEHCATOP U UHAYKTUBHOCTb B LENW NepemMeHHOoro Toka

59 PaboTa 1 MOLLHOCTb NEPEMEHHONO ToKa

60 |XapakTepuUCTUKU 3NEKTPOMarH1THOro nons

61 |YpasHeHus MakcBernna, 3Ha4yeHue 1 rpaHuLbl NPUMEHNMOCTH.

62 OnekTpoMarHuUTHble BONHbI. nockas n cpepryeckas BomHa.

63 OHeprns aneKTPOMarHUTHLIX BOSH, NNOTHOCTb 3HEPTrMK, NOTOK M NNOTHOCTL NoToka. Bektop MolHTUHra

64 Lkana anekTpoMarHMTHbIX BOJTH. VICTOYHWKM SNEKTPOMarHUTHLIX BOJSH,




Cemectp 3

65 FeomeprquKaﬂ OMNTWKA: OCHOBHbIE NOHATUA U 3aKOHbI reomeTpmquKon ONnTUKK, rpaHnubl NPUMEHUMOCTN.

66  |3aKoHbl OTpaXKeHWs U NperioMeHus.

67 BHyTpeHHee OTpaxeHue, ABeHne NONTHOro BHYTPEHHEero oTpaXeHua n ero npuMeHeHune.

68 OnTuyeckas cuctema. LieHTpupoBaHHas onTuyeckasi cuctema. okycHoe paccTosiHMe. onTuyeckast cuna.
OTpaxatoLme 1 NpenomnsaoLLmMe NoBepxXHOCTH

69 MoHATNE NWH3bI, TOHKOW MMH3bI. YDaBHeHVIe TOHKOW NMH3bI B cpene n B Bo3ayxe.

70 MpaBnna NnocTpoeHns n3obpakeHn B NIMH3ax.

71 MpocTenwme onTnyeckme Npubopsbl: nyna, MUKPOCKON U TeNeckomn. YCTPONCTBO, MOCTPOEHUE M300paxKeHUN.

72 WckaxeHue nsobpaxkeHun B ontudecknx npnbopax. [Mas kak ontuyeckasi cuctema, 4edeKTbl 3peHus.

73 ABCONIOTHBIN N OTHOCUTENbBHbIV NOKasaTenu npenomMrieHna, ontn4yeckaa nroTHOCTb cpeabl. fBneHns BOnHOBOM
ONMTUKN.

74  |ABneHve nHTepdEpPEHLUN, NOHSATNE KOTEPEHTHBIX BOMH, ONTUYECKUIA AMUHBI NYTH.

75 Ycnosue obpasoBaHus MHTEPEPEHLMOHHBIX MAKCUMYMOB Y1 MUHUMYMOB.

76 lMpocBeTneHne onTukn

77  |Asnenue gudppakumn. MpuHumn MNonreHca-PpexHens.

78 30Hbl PpeHens. Audpakuma GpeHenst oT NPOCTENLWNX Nperpag.

79  |Ondpakumna GpayHrodepa. AndpakumoHHasa pelueTka.

80 |Paspelatowas cuna cnekTpansHoro npuéopa.

81 MpuHUun ronorpadum

82 Oucnepcus.

83 |MornoLeHue 1 paccesHue ceBeTa B BellecTse. 3akoH byrepa.

84 Monsipusaums ceeta. 3akoH Mantoca.

85 Monspusaums npu oTpaxkeHnn 1 npenomneHnn. Yron bpiocrtepa.

86 [Tennosoe nanyyeHune n noMmHecueHums. AGcontoTHO YepHoe Teno. 3akoH Knpxrodga.

87 |Tennosoe nanyyeHne. 3akoH CtedaHa- bonbLumaHa n 3akoH BuHa

88 MornoweHne ceeTa 1 HoTo3IPMPEKT, OCHOBHbIE 3aKOHOMEPHOCTU (hoToaddekTa.

89 BHeLwHWM 1 BHYTpeHHUIN hoToadhdekT. PoToINnekTpmuyeckue npnodopsi.

20 PeHTreHoBCKOE M3nyyYeHne 1 ero CBOMCTBa. TOPMO3HOE PEHTTEHOBCKOE M3ryyYeHne, gopmyna SMHLITENHa

91 dopmyna SNHWTEeNHA. KpacHas rpaHuubl oToaddekTa.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He nNpeaycMOTpeHo
5.2.3 TMnoBble NpaKTUKO-OpUeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

1. OnpefenuTb NWHENHYI0 CKOPOCTb, C KOTOPOW ABWXETCs NONnoTHO Oymaru, pasmaTbiBalolleecss C pyroHa
anameTpom 960 MM, ecriv pynoH BpallaeTcs co ckopocTbio 10 06./c.

2. B 3akpbiToM cocyfie 06bemom V = 5 n npu HopMarnbHbIX YCNOBUSIX HAXOAUTCS KUCNOPOA. HanTu konuyecTso
BeLLeCcTBa, Maccy, NNOTHOCTb M KOHLIEHTPaUMIO Kucrnopoaa B cocyae.

3. OnemeHT nutanusa ¢ AC € = 1,6 B umeeT BHYTpeHHee conpoTmerneHune r = 0,5 Om. Hantu Kl snemeHTa n
npu Toke B Luenun | = 2,4 A.

4. Kakoe uumcro wtprxoB N Ha eavHULly ANHbI UMeeT AUdpPaKLMOHHas peLleTka, ecnv 3eneHas NMHNA pTyTu A =
546,1 HM B cnekTpe nepBoro nopsgka HabngaeTca nog yrnom ¢ = 19°8°?

5.3 MeToaunyeckne matepuansi, onpeaensiowme npoueaypbl oLleHMBaHUA 3HaHUWA, YMEHUIN, BnageHuin (HaBbIKOB
1 (UNK) NpPaKTMYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMeXXyTo4yHoWu atrecTaumMu u nopAaaok NMKBUOaALUN akageMU4ecKomn
3a40MKEeHHOCTU

MpoBeaeHe MPOMEXYTOYHOM aTTecTauun pPernaMeHTMpPOBaHO NoKanbHbIM HOpMaTMBHLIM akTtom CI6rYMTA
«lNonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA YyCneBaeMoCTH U NMPOMEXYTOUYHOM aTTecTaumm obyyaowmxca»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm No gucumnnuHe

YcTHas + [MncbMmeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 OcoGeHHOCTU NpoBeAeHNs MPOMEXYTOYHOM aTTecTauMmn No gucumnIvHe

I'IpV| npoesegeHunn 3aveTa n 3k3aMmeHa BpemMd, OTBOANMOE Ha NOAroTOBKY K OTBETY, COCTaBIIAET HE 6onee 40 muH.
[ns BbINONHEHUA npakTn4ecKkoro 3agaHuna 06yqarou.|,emy HeobxoaumMo UmMeTb KanbKyJnAaTOp, TakKXKe eMy npenocrtaBndaeTca
BO3MOXXHOCTb NOJib30BaTbCA Tpe6yeMbIMVI HOPMaTMBHO-NPaBOBbIMU OOKYMEHTaMW.

Coo0uweHne pe3ynbTaTtoB o6yqa+ou.|,emyc;| npon3BoanNTCA HenocpeaCTBEHHO nocrie YCTHOro oteeTa

6. YHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECINEYEHUE OUCLUUMINHDbI




6.1 YyebHasn nutepaTtypa

ABTOp 3arnaeue N3paTtenscTBo "oa nspgaHua Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
31031H, A. B.,|®Pun3uka. Y.1. MexaHuka Mocksa: AkageMuJeckuil http://www.iprbooksh
Mockosckun, C. bB., ’ NPOEKT 2020 0p.ru/110169.htmi
Typos, B. E.
KysHeuos, C. U. Kypc cwusmku ¢ npumepamu http://www.iprbooksh
peweHns 3apad. Yactb Il op.ru/34672.htmil
"eomeTpuyeckas " . .
BONTHoOBad OnTuKa. Tomek: TOMCKMM,
o NOSIUTEXHNYECKUI 2015
OnemMeHThbl aTOMHOW "
_ yHuBepcuTeT
sapepHon  cpusukn. OCHOBGI
hr3nkm aneMeHTapHbIX
yacTuy
CknsipoBa, E. A.,|Kypc nekumn no dwmsuke. Tomck: ToMCKun http://www.iprbooksh
CeMKkuHa, J1. W.,|MonekynspHas durauka. NOJIUTEXHNYECKNIA 2017 0p.ru/83966.htmi
KysHeuos, C. U. TepmognHamuka yHUBEpCUTET
Bypos, J1. U.,|Ontuka. PewweHne 3agay http://www.iprbooksh
Mopbauesny, A. C., 0p.ru/90800.html
Eanyukaﬂ, V. A, MwuHck: Bblwanwas wkona 2018
embpoBckasa, H. T,
Menseap, n. H.,
Byposa, J1. U.
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
CaBenbeBa M. 1O. ®usnka. Pnsmyeckme OCHOBBI CaHkr-MeTep6ypr: http://publish.sutd.ru/
MeXaHUKn crerynTa ’ 2023 tp_ext_inf_publish.ph
p?id=20239472
CaBenbeBa M. HO. duanka. INeKTpMYecTBO W http://publish.sutd.ru/
marHeTusMm. JlabopaTopHble chne.: crierynTtg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

dusnyeckas aHUmMkNoneams OnLine [OnekTpoHHbIN pecypc]. URL: http://www.physicum.narod.ru/
Basbl gaHHbIX 1 kaTanor "Hayka B pyHeTe" Hay4HO-NonynsipHoro npoekra "AnemeHTbl" [ONeKkTpoHHbIN pecypc].
URL: https://elementy.ru/catalog/t2/Fizika

6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

MATLAB

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXoAMMOW ANA ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayavtopus

OcHalueHune

JlekumoHHas ayamtopus

MynbTumeaunHoe obopygoBaHue, cneunanuampoBaHHasa mebernb, Jocka

KomnbloTepHbIn knacc

MyﬂbTMMenMVIHOG o6opy,qoeaHV|e, KOMNbOTEPHAA TEXHUKA C BO3MOXXHOCTbIO MOAKIHYEHUA K

cetn «WHTepHeT» m
obpasoBaTenbHyto cpeay

obecrneyeHnem goctyna B SMEKTPOHHYID  MHGOPMaLMOHHO-
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