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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

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

1.2 3agaum gcuMNInHbLI:

PaccmoTpeTb CTPyKTYpY hM3MYECKNX 3HAHUI 1 HanpasrieHni B obLuen usuke.

PackpbITb NPUHLMMBLI N3y4eHUst U3NYECKNX 3aKOHOB U SIBNEHNIA B €CTECTBEHHOHAYYHOM MO3HAHWUN.

Moka3aTb ocobeHHOCTM hmamdeckoro noaxoaa k npobnemam CoBpeMEeHHOM TEXHUKN U TEXHONOTNK

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:
MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne ocHOBbI Anst OPMUPOBAHNST KOMMETEHLUWUIA, YKa3aHHbIX B M. 2,
npv U3y4eHnn OUCLUMINH:

Martematuka

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

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

3HaTb: OCHOBHble (HU3NYECKUE BENMUYMHBI U €OMHULLI UX U3MEPEHUSI, OCHOBHbIE (PU3NYECKUE MONIOXKEHUS, 3aKOHbI U
cBedeHus, HeobOxooumble AN NPUMEHeHMs B obnacTu onpefeneHvs CBOWCTB YMaKOBOYHbIX W Mnonurpacdmnyeckmx
maTepuanos
YMmeTb: peluatb TUMNOBbIE 3a4a4u, CBA3aHHbIE C OCHOBHBIMW pasgenamMu uankun, ncnons3osaTtb hranyeckme 3akoHbl Npu
aHanuse v peweHnn npobnemM npodeccroHanbHOW eSTENbHOCTY,;
Bnapetb: HaBblikamy NpoBedeHUs (PU3MYECKUX WM3MEPEHMW U MeTodamMu KOPPEKTHOM OLEHKM MOorpelHocTen npu
npoBeAeHNM PU3NYECKOro IKCNEPUMEHTA

OlNK-3: Cnoco6eH npoBoAUTbL NU3MEpPEHUA, obpabaTbiBaTb 3KCNepMMeHTarnbHble AaHHble, HAGNAAaTb U

KOPPEeKTMPOBaTb NapameTpbl TEXHONIOTMYECKUX NPOLIECCOB

3HaTb: MeToabl NpoBeJeHNA TeoOpeTn4eCKoro n akcnepuMeHTarnibHOro nccrnegoBaHuA Ct)VI3VI‘-IeCKVIX SABMEHNN

YmeTb: yCTaHaBnnBaTb NPUYNHHOCNEACTBEHHbIE CBA3U MeXay Ct)VI3VI‘-IeCKVIMVI ABNEeHnAMmn

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

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNMIUHE

KoHTakTHas paGoTa

cP MHHoBaLl. dopma

Nex. Mp. Na6. (yachi) PopMbl | Tekyliero
(4achbt) | (vacel) | (4achb) 3aHATMN | KOHTpOnA

HaumeHoBaHve 1 coaepxaHue pasgernos,
TEM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

Pasgen 1. ®usnyeckne oCHOBbI MEXaHUKM

Tema 1. KnuHematuka. Cnctembl oTcyeTa,
nyTb NnepemelleHne. CKopoCTb, CPeaHsAsA U
MrHOBEHHas CKOpPOCTb. YCKOpeHue,
HopmMmanbHoe " TaHreHyuansHoe
yCKOpeHue. PaBHonepemeHHoe
npsMonuHeriHoe ApumxeHue. [BuxeHne no
OKPY)KHOCTW, CBA3LIIMHENHbIX U YrhoBbIX| 2 4 5 2 4 o)
XapakTepucTuk. Bektop yrnoBon CKOpOCTH.
MpakTnyeckass paboTa. KnHemaTuka
MaTepuanbHOW TOYKM. PaBHOMepHoe W
paBHOMEpPEMEHHOE ABUXKEHME.
JlabopaTopHbie paboTbl. [NpsAmMonuHenHoe
aBwkeHve. [BmxKeHVe MO OKPYKHOCTW,
n3MepeHune yrinoBor CKOpPOCTM U nepuoaa.




Tema 2. [OuHamuka. PyHOameHTasbHble
cunbl, nons 1M B3aumopencteus. Cuna,
NPVHLMN CyNnepno3nuumn cun.

I- 3akOoH HbtoToHa. mnynbe. |l-n 3akoH

HbtoToHa, macca. lll-n 3akoH HbloTOHa.
paHnua NPMMEHNMOCTN N 3HAYEHNE
3aKOHOB HbloToHa. MpuHUKMN

OoTHocuTenbHocTn [anunes. Ynpyrne u
KBasuynpyrme cunbl. 3aKkoH BCEMUPHOrO
TAroteHus. [BMXeHMe nnaHeT, 3aKOHbI
Kennepa.

MpakTnyeckas pabota. [OQuHamuka, 3akoH
HbtoToHa. Cwnbl M 3aKOHbl ABWXEHMWS
nnaHer.

JlabopaTopHble paboTbl. [MpoBepka ll-ro
3akoHa HetotoHa. [lMpuHumn Tanunes,
CKOPOCTU B  OBWXKYLUMXCS  cUCTemax
oTcyera.

Tema 3. 3akoHbl COXpaHEHMs1 U CBOWCTBA
NPOCTPaHCTBA N BPEMEHU. JrneMeHTapHas
paboTa. Paborta cunbl npu
NPSAMOSTMHEHOM OBWKEHNN.
KuHeTuyeckast n noteHumanbHasa aHeprus.
MoTeHuManbHas 3Heprusi KBasvynpyrux u
rpaBUTaALNOHHbBIX cun. Mogenb
nynbcupytowien BeceneHHoN.
MpakTuyeckas paboTa. 3akoH coxpaHeHus
3HEpPrum,uMnynbca U MOMeHTa MMMynbca.
MoTeHunanbHass  SHeprMA U TUMbI
paBHoBecus. [loTeHUumManbHas 3Heprus y
noBepxHocTn 3emnu.

JlabopatopHble paboTsl. [MpoBepka 3akoHa
CcoxXpaHeHus 3Hepruu. PaboTta
nepemeHHon cunbl. KonebaHus nopg
OeNCTBMEM KBa3UYNpyrux cunm.

Pasgen 2. 3nemeHTbl  MOMEKynsipHO
KMHETUYECKOW Teopum
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Tema 4. OCHOBHbIE MONOXEHUS MOSEKYNSPHO
KMHETUYECKON Teopum U UX  OMbITHOE
obocHoBaHne. Macca Momekyn, 4ucno
ABoragpo. WpeanbHblh ra3. YpaBHeHue
COCTOSIHUA  ugeanbHOro rasa, rasoBble
3aKOHbI.

Mpaktuyeckas pabota. Bec  monekyn,
MornisipHas Macca. 3aKkoHbl naeanbHoro rasa.
JlabopaTtopHele paboTbl. [1poBepka 3akoOHOB
noeanbHoro rasa. OnpegeneHwe uJucna
ABoraapo.

Tema 5. CkopoCcTM rasoBbiXx MOSEKyn,
GpoyHoBCKOE OBUXeHMe. CnyvanHas
BEMMYMHA, MIMOTHOCTb  BEPOSAITHOCTU U
MOMEHTbI. "ayccoso pacnpegenexuve,
cpegHee u  gucnepcus.  PacnpepeneHve
MOSIEKYrT MO CKOPOCTAM, pacrpeaeneHve
Makcsenna.

MpakTtnyeckas pabota.  XapaKkTepucTuku
cny4ariHOW BenuyuHbl. BeluucneHne cpegHux
3HayeHW W gucnepcu  Ans rayccosa

pacnpegeneHus. Pacnpepenexue
Makceenna.

JlabopaTopHble paboTbl. MomeHTbl rayccoBa
pacnpegeneHus. M3mepeHne  ckopocTu

MOJEKVIbl B BO31VXe

nn




Tema 6. OCHOBHOE ypaBHEHME MOMEKYNsipHO
KMHETUYECKON Teopwuu, CBSA3b
MUKPOCKOMUYECKUX U MaKpPOCKOMUYECKUX
XapakTepuctuk  Morekyn.  TemnepaTypa.
TennoemkocT. TennoemMKoCTb MAaearnbHOro
rasa npv NOCTOSAHHOM O0GbeMe M MOCTOSAHHOM,
cTeneHn cBobogbl  MOMEKyn  AaBreHuw.
Pabota ngeansHoro rasa.

MpakTuyeckasn paborta. OCHOBHOE ypaBHEHUe
MOJEKYNSIPHOKUHETUYECKON Teopun,
KMHeTUYecKasi 3Heprsi Monekyrbl, CBs3b C
JaBneHvem un  Temnepatypon.  LUkanbl
TemnepaTyp.

JlabopaTopHble  pabotbl.  Onpepenenue
OTHOLUEHVMN  TEMJIOEMKOCTEN  MAearbHOro
rasa. Pabota ngeansHoro rasa npu
MN30TEDMUYECKOM Nbollecce.

Paspen 3. TepmognHamuka

Tema 7. TepmognHamuyeckass cuctema.
BHyTpeHHsa aHeprua n Tennota. BHyTpeHHsAs
aHeprusi ugeanbHoro rasa. [lepsoe Hawano
TepmoavHamukn.  TennoBow  ABuWraTenb,
KO3 PULMEHT MONE3HOr0 AEUCTBUA. LMKI
KapHo. Btopoe Havano tepmognHammku.
MpakTuyeckas paboTta. BHyTpeHHASA aHeprus
ngeanbHOro rasa, cTeneHn cBoboabl
MHOroaTtoMHbIx Monekyn. [lepsoe n BTtopoe
Havano TepmoguHamukm.

JlTabopaTtopHbie paboTbl. BHyTpeHHASA aHeprus
npeansHoro rasa. lNMpoeepka Nepeoro Havana
TEPMOAMHAMMKM.

Tema 8. TpeTbe Hauvano TepmoavHamuku,
nony4yeHne HU3KUX TeMnepaTyp, oxnaxaeHue
CBETOM. . Heobpatumble  npouecchi.
OHTponusa, 3akOH BO3pacTaHUA SHTPONUM,
OHTpONUA naeanbHOro rasa.

Mpaktuyeckas pabota. Tpetbe Havano
TepmoanHamMukn. WMameHeHne aHTponuu B
MeXaHWYEeCKMX NpoLieccax.

JlabopaTtopHble paboThbl. M3meHeHne
QHTPOMMM  MpU  HarpeBaHWW.  JHTponus
naeanbHOro rasa.

Tema 9. SHTponus n nHpopmaums. AHTponus
LlleHHOHa. 3HTponua OWHApPHON BENWYMHBI,
6uT, eanHuubl uHdOpMauMKM.  SHTpPONUS
coobuwenunsa. IHopMaLMOHHbIE NPOLIECCHI C
yBenMYeHneM 1 yMeHbLLUEHUEM SHTPOMUN.
MpakTnyeckas pabota. QHTponus LLeHHoHa.
Bbut, eguHMubl WHdOPMaUUKU. IHTpONMUS
TekcTa 1 undpoBOoro n3obpaxeHusi
JlabopatopHele  pabotel.  OnpegenexHve
3HTpOMMM  OyKBbI  pycckoro  andasuTa.
Bbluncnexue 3HTpPOMUU 3a4aHHOro
LUMpPOBOro n3oodpaxeHus.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

rAa

KoHcynbTauumn n npomMexyToyHas aTtrectauus
(3auer)

34

17

17

31

0,25

Paspen 4. OnektpoctaTuka




Tema 10. OnekTpocrtatvyeckoe nore.
OneKTpuyeckni 3apsii, 3aKOH COXpaHeHus
3apsaga.

3akoH KynoHa. HanpshkeHHOCTb 1 noTeHuman
To4yeyHoro 3apsaa. one cucrtembl 3apsiaoB,
OCHOBHag 3ajava anekTpoctaTuku. Teopema
Maycca-OcTtporpasackoro.

MpakTuyeckas pabota. 3akoH KynoHa. lNone
M noTeHumMan To4edHoro 3apsiga. [lone
CUCTEMBI 3apsagos, none aunons,
paBHOMEPHO 3apsiKEHHOM cdepbl N CTEPXKHS
N MSI0CKOCTW.

JlabopaTopHble paboTbl. [MpoBepka 3akoHa
KynoHa. HanpsikeHHOCTb M noTteHuman nons
TOYEeYHOro 3apsaa.

Tema 11. [Oduoanexktpukn. [Ouanektpuk B

ANEeKTPN4eCKoM none, nonapunsauuna
AON3NEKTpUuKa. OTHocuTenbHas
OnanekTpunyeckas NpPoOHNLAEeMOCTb,
3aBUCUMOCTb oT HanpsAXXeHHOCTH,

BucTabunnbHOCTL U rMcTEepesmc.
MpakTnyeckas paboTta. AnekTpuyeckoe none

B OV3NEKTPUKE. OTHocuTenbHas
MPOHNLLAEMOCTDb.
NaGopatopHble  paboTbl.  [Monspusauus

AON3NEeKTpUuKa. rMCTepe3I/IC B 3NMEKTPNYECKOM
none.
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Tema 12. NpoBOAHUK B 9NEKTPUYECKOM MOre.
EmMkocCTb, NIoCKnn n chepuyecknin
koHaeHcatop. [None nnockoro kKoHAaeHcaTopa,
coefiHeHue KOHAEHCaTopoB. OHeprus
3ANeKTpoCcTaTUYECKOro noss.

MpakTnyeckas pabota. EMKOCTb NpOBOAHMKA.
Mnocknn 1 cdepnyeckun  KoHAeHcaTop.
CoeamHeHve KOHOEHCaTOPOB.
JlabopaTtopHble paboTbl. EMKOCTb Mnnockoro
KOHOeHcaTopa. lMpoBepka 3aKOHOB
coeguHeHus  koHgeHcatopoB. W3amepeHue
€MKOCTU KOMMNEHCaUNOHHbIM METOA0M.

Paspen 5. MarHnTHble aBneHus

Tema 13. MarHuTHOE none, xapakTepucTUKn 1
uctouHmkn. Cuna JlopeHua, pasgeneHue
3apsKEHHbIX YacTul B MarHMTHOM Morne.
Mone npoBogHWKa C TOKOM, 3akoH bwuo-
CaBappa-Jlannaca. [lone BWTKa C TOKOM.
Teopema Ctokca. MarHuTHOE none ASIMHHOro
npoBogHuka. Cuna Amnepa, B3aMmogencreme
NPOBOOHUKOB C TOKOM.

MpakTuyeckas pabota. MarHuTHoe nore,

3aKOH Buo-Casappa-Jlannaca. Mone
NPOBOAHMKOB ¢ TokoM. Cuna JlopeHua v cuna
Amnepa.

JlTabopaTopHble paboThl. [lone npoBOAHMKOB C
ToKkOoM. Cuna JlopeHua.




Tema 14. MarHntHoe none B cpege.
HamarHuyeHHoCTb, OTHOCUTEnNbHAasA
MarHuTHasi npoHunuaemocTb. ConeHong, none
corneHovaga. JHeprns MarHUTHOro  Mons.
fABneHne  SNEKTPOMarHUTHOW  MHAYKLMMW.
fABneHne camMOMHAYKUMMW, WHOYKTUBHOCTb.
ABneHune B3aMMHOM WMHAYKUMN,
TpaHcdopmaTop.

MpakTuyeckas pabota. HamarHM4eHHOCTb.
MHayKUMSE M HanpsXXeHHOCTb  MarHWUTHOro
nonsi. ConeHong, aHeprus MarHUTHOro Mons.
FBneHne anekTpoMarHUTHON UHAOYKLUN.
JlabopaTopHble paboTbl. MarHutHoe none
coneHovaa.  fBneHue 3neKTpoMarHUTHON
WHOVKLUWA,

Tema 15. [IBmxeHne 3apsiKeHHON YacTuubl B
MarHUTHOM Mofe, WHTerpanbl ABWXEHUS.
MonsipHoe cusiHne. MarHuTHbIA MOMEHT B
MarHUTHOM none, npeueccus. OHeprus
MarHUTHOro MOMEHTA. [unckpeTHOCTb
MarHMUTHOro  MomeHTta, onbiT  LTepHa-
lepnaxa.

MpakTnyeckas paborTa. [BwmxkeHne
3apPSDKEHHON YacTuubl B MarHUTHOM More.
OHeprus MarHUTHOro MOMEHTA.
ONCKPeTHOCTb MarHMTHOTO MOMEHTA.
JlabopaTtopHble paboThbl. [emxeHne
3apPAXKEHHOW YaCTULLbl B MAarHMTHOM Mone.

Paspen 6. QnekTpuyecknin Tok
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Tema 16. OnekTpnyeckni TOK,
XapaKTEePUCTUKN U YCITOBUS BO3HUKHOBEHMSI.
McTouHukm anekTpoasmkyLen cunel (34C).
3akoH Owma ans OfHOpPOAHON "
HeoHOPOAHOM uenn.  AmnepmeTp "
BONMbTMETP B LIeNn NOCTOSAHHOro Toka. PaboTta
N MOLLHOCTb, 3aKkoH [hxoynsa-JleHua.
MpakTnyeckasn paboTa. Cwvna TOKa.
NCTOYHMKM 9MneKTpOABMXKYLLEN Cuibl. 3akoH
Oma. Pabota ©“ MoWwHOCTbL B  Lenu
MOCTOSIHHOTO TOKa.

JlabopaTtopHble paboThbl. M3mepeHne
3NEKTPOABWXKYLLEA CUMbl UCTOYHMKA TOKa.
MpoBepka 3akoHa Oma.

OnpepeneHne BHYTPEHHErO CONPTUBIIEHMS
NUCTOYHWKAIO

Tema 17. 3nekTpuyeckoe COMNPOTUBMEHME.
CoegnHeHve  cCOMpOTMBIEHUA,  NpaBuna
Kupxrogpa. Pabota M MOLHOCTL B Lenu
nocTosiHHOro Toka. Knaccuyeckass Teopust
npoBOoAMMOCTM  MeTannoB. 3aBUCMMOCTb
COMPOTUBMEHUSA OT TeMMepaTypbl, SBNeHWe
CBEpXNPOBOANMOCTH.

MpakTnyeckas pabota. Cxembl cCoeaAnHEHMS

COMpOTUBMEHUI. Mpasuna Kupxroda.
3aBncnmocTb COMpOTMBNEHMS oT
TemnepaTypbl.

JlTabopaTopHbie paboThl. CoeguHeHne
COMNPOTUBMEHUN. 3aBncnMocCTb

conpoTmnBneHnd OT TeMnepaTvpbl.

ra




Tema 18. lNepeMeHHbIN TOK. XapakTepucTukm
n metogbl nonydeHus.  ConpoTuBneHue,
KOHOEHCaTop W WHOYKTUBHOTE B Lenu
nepemMeHHOro Toka, uvnegaHc. MowHOCTL B
Lenu nepemMeHHoro Toka.

MpakTuyeckas paboTa. XapaKTepucTuKu
nepemMeHHOoro TOKa. OneKTpUYeKoH
conpoTuBneHne WNHOYKTUBHOCTb n
KOHOEeHCaTop B LUEnu MNepeMeHHOoro Toka.
MoLLHoCTb.

JlabopaTopHble paboTsl. iccnegoBaHue uenm
NepeMEHHOro TOKa.

9,75

Paspgen 7. QnekrpomMarHnTHoe nore

Tema 19. QJnekTpoMarHuTHOHOe norne,
XapakTepuctukn. YpasHeHus MakcBenna,
3Ha4YeHMe U rpaHuubl  MPUMEHUMOCTW.
BonHoBoe ypaBHeHue, ¢a3oBasi CKOPOCTb,
abcontoTHbIM  NokasaTenb  NPenomreHus.
CsolicTBa 3EKTPOMarHUTHOMN BOJHbI,
nonepeyYHoOCTb U nonapmsaLms.

INnockasa n cpepuyeckasa BonHa.

Tema 20. WCTOYHMKM 3nEKTPOMarHUTHbIX
BONMH. WManyyenne pgunons, Agmarpamma
HarnpaBneHHOCTH. OHeprusg
3NEKTPOMarHnTHbIX BOJH, NNOTHOCTb
3Heprnn, NoToK M NNOTHOCTb NoToka. Bektop
MonHTuHra. MNpuemMHunkn mnanyyvenus. Lkana
SMEKTPOMAarHUTHbIX BOJIH.
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Paspgen 8. N'eomeTtpuyeckasa ontuka

Tema 21. BonHoBas wn reomeTpuyeckas
ontuka. 3akoHbl TEOMETPUYECKOW OMTUKM.
MpuHuun  ®epma. [lMpuHumn  onreHca.
3aKoHbl OTpaXXeHUs U NPENOMITEHNsT KBaHTA.
SBNeHne NONIHOro BHYTPEHHEIO OTPaXeHUS,
ceeToBOAbLl.  Yron bptocTepa, nonsipusauus
npy OTPaXKeHUM.

JlabopaTtopHasa pabGoTa. [poBepka 3aKOHOB
OTPaXXEeHUSA 1 NPEerioMIIeHNs CBETa.
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Tema 22. W3obpaxeHne B  ONTUKeE.
LleHTpupoBaHHbIE  ONTUYECKUE  CUCTEMBI.
JINH3bI, doKyCcHoe pacctosiHue,
paccevBawowme wn cobuparowme FMH3bI.
N3obpaxeHne B nuH3ax. [nas  kak
onTuyeckas cuctema, pAedekTbl 3peHus.
®PyHKUMA BUOHOCTY, LiBET.

JlabopaTtopHas paboTa: Onpegenenue
POKYyCHOro paccToaHus nuH3. lNpegenbHbIN
Yros NofiHOro BHYTPEHHENO OTPaXKEHUS

Pasgen 9. BonHoBas ontuka

Tema 23. NHTepdepeHums, aHepreTudeckoe
onucaHue. KorepeHTHOCTb, MeToAbl
nony4yeHus KorepeHTHbIX BonH. OnTuyeckas
pasHOCTb X0A4a, MaKCUMYMbl U MUHUMYMbI
npu  nHTepdepeHumn.  UNHTepdepeHuns
KorepeHTHbIX BOMH. [MpocBeTrneHne ONTUKK,
NUHTepdepeHLNOHHbIE 3epKana.
NabopatopHasa pabota: NHTepdepeHums B
TOHKMUX NJIEHKAX.

Tema 24. {fsneHne audpakumn. Metoa
MonreHca-PpeHens. 30HbI dpeHens.
Oundppakuna  dpayHrodhepa Ha  wenu.
PaspelueHue ONTUYECKON CUCTEMBI,
KpuTepun Panes. 3nemeHTbl ronorpadum.
JlabopaTopHasi pabota: [OudpakumoHHas
peweTtka. Oudpakums dpayHrodepa.

ra

Pasgen 10. KeaHTOBOONTMYECKME SABNEHUS




Tema 25. OnbITel Pe3epdopaa, nnaHeTapHas
MoAenb atoMa. QHeprusi ANeKTpoHa B aToMe,
paguyc nepeor 60poBCkoON opOuTLI, pasmep
aToma. QHeprutmdeckme ypoBHu. Moctynatbl
BOpa, n3nyv4eHme wu nornouweHne ceeta.
3akoH byrepa, onTtudeckas MMAOTHOCTb,
cerneKkTnBHoe nornoweHune.

JlabopatopHasa paboTta: M3yuyeHne aTtoOMHbIX
CMEKTPOB.

Tema 26. AbcontoTHO 4YepHoe Temro (AYT).
3akoHbl AYT. BbIHYXOEHHOE N CMOHTaHHOe
nsnydyeHve, KoapuuMeHTbl OWNHLWITEenHa.
Jlazep, npuHUMNn  paboTbl. Twunbl 1
nNpUMeHeHNe Na3epos..

JlabopaTtopHaa pabGota: [lpoBepka 3aKkoOHOB
AYT.

Tema 27. AkcuOMBI
kBaHTOBOW MexaHukun. Kybut. CoctosHus
Banna, ONTUYECKNI napameTpuyecKkmn
reHepatop. KBaHToBbIM KaHan. KeaHTOBble
KOMMYHMKaLMM N KBAHTOBbIE KOMMNbIOTEPHI.
JlabGopaTopHasi paborTa: nepegava
KBAHTOBOIO COCTOSIHUS

opToAOoKCanbHOM

Wtoro B cemecTpe (Ha kypce anst 3A0)

KoHcynbTaumm n npoMexyToyHasi atTectaumst
(Ok3ameH)

68

17

51

98,75

2,5

42,5

Bcero koHTakTHasa pa6orta u CP no
OUCLUNIIMHE

209,25

172,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB A1 NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHNUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0by4eHuns
KOMMNeTeHUMmn cpencrea
PopmMynupyeT OCHOBHbIE (hM3NYECKME 3aKOHbI 1 CBEAEHUS, Nnexalume |Bonpocol ans YCTHOIO
B OCHOBe onpegenexHns CBOWNCTB KOHCTPYKLMOHHbIX n|cobecenoBaHus
nonurpadu4ecknx MmaTepmanos
OnK-1 NcnonbsyeT dusnyeckne 3akoHbl, nexalye B OCHOBE MNPUHLMMNOB|[paKTUKO-OpUEHTUPOBAHHbIE
paboTbl nonurpaduyeckoro obopyaoBaHus W nonurpadumyeckux|zagaHus
TEXHOMOrnM.
|_|pI/IMeHF|eT 0cobeHHOCTU (bl/I3l/I‘~IeCKOFO noaxoga K np06nemaM |_|paKTVIKO-OpI/IeHTVIpOBaHHbIe
COBPEMEHHON NoNUrpadn4eCcKom TEXHUKN U TEXHONOTUN. 3agaHns
dopmMynunpyeT MeToabl U3MePEHUI UBNYECKNX ABITEHUN. Bonpochl ans YCTHOro
cobecepoBaHus
Mcnonb3yeT  ycTaHOBMEHHble anropuTmbl 06paboTku pesynbTaToB
onkK-3 N3MepeHui; MpakTnko-opueHTUpoBaHHbIE
3agaHns
MpumeHseT MeToAbl N3MEpPEHU, WUCNbITAHUA W  KOHTPOSb
napamMeTpoB MpoLeccoB B nonurpadmyeckoM U  ynakoBOYHOM |[pakTUKO-OpMeHTUPOBaHHbIE
Npou3BOACTBE. 3agaHus

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

Kputepun oueHnBaHUA CRHOPMUPOBAHHOCTY KOMMNETEHLMIA

Lkana oueHnBaHns

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

Mpwu YCTHOM

5 (oTnnyHO)

cobecenoBaHuu
npaBunbHble OTBETbI HA BOMPOCHI




Mpwn YCTHOM cobecenoBaHuu
[0MyCcKalTCsl HECYLLECTBEHHbIE

4 (xopoLwuo) owunbkn npu OTBETax Ha BOMPOCHI,
KOTOpble YCTpaHATCA

B npovecce cobecenoBaHus

Mpn YCTHOM cobecenoBaHumn
3 (yooBneTBOpUTENBHO) | AonyckalTcst OwMBKM npu OoTBETax Ha

BOMpPOCHI

Mpn YCTHOM cobecenoBaHumn

2 (HeynoOBNETBOPUTENBHO) | AONYCKAOTCS CYLLECTBEHHbIE
oLwunbkn Ha BONpoChI

Mpwn YCTHOM cobecenoBaHuu
[OOMYyCKaloTCS HECYLLECTBEHHbIE

OLLMOKM npm orTBeTax Ha BOMNpPOChHI,
KOTOpble yCTpaHslTCS

3ayTeHo

Mpn YCTHOM cobecenoBaHun
He 3auteHo [0MyCKalTCs CYLLECTBEHHbIE
owmnbKKn Ha Bomnp

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarsibl, HeO6XxoAMMbIe ANl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AEeATENIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 2
1 Cuctembl oTcyeTa
2 MyTb 1 NepemeLlLeHne
3 CkopocTb

YCKopeHme, HOpMarnbHOEe U TaHreHunanbHoe yCKopeHune

PaBHonepemeHHOe aBUKEHNE

(DyHJJ,aMeHTaJ'IbeIe cunbl, NONSA U B3aMMOAENCTBUSA

|- 3aKoH HblOTOHA

4

5

6 [IBUXXEeHMe Mo OKPY>KHOCTK
7

8

9

|- 3akoH HbloTOHA

10 I1l-n 3akoH HbloTOHA

11 OnemeHTapHas paboTta

12 PaboTa NoCTOAHHON 1 NEPEMEHHON CUnbl

13 KuHeTunyeckas aHeprus

14 MoTeHumaneHasa aHeprus

15 KBasunynpyrue cunbl

16 paBuUTaUMOHHLIE CUMbI

17 OCHOBHbIE NOSIOXEHNS MOJ'IeKyJ'IFIpHOKI/lHeTI/ILIeCKOVI Teopumn

18 Bec monekyn, yicno Aesoragpo

19 MpeanbHbin ra3

CKOpOCTM ra3oBbIX MOMeKyn, pacnpegenexve Makceenna

21  |OcHoOBHOE ypaBHeHWe MOSeKyNAPHOKMHETUYECKON TEopUm

22 Temnepatypa

23 TepmoguHamunyeckas cuctema

24 MepBoe Havano TepmoanHamuku

25 BTopoe Havano tTepmoanHamumku

26 TpeTtbe Hayano tepmogmHamMukm

27 OHTponus

28 OHTponus LLeHHoHa

29 but

Cemectp 3

30 OnekTpuyeckoe none

31 3akoH KynoHa

32  |3nekTpuyeckoe none Toue4HOro 3apsaaa




33 OcHoBHas 3afava anekTpocTaTamku
34 Teopema "aycca-OcTporpaackoro
35 lMone paBHOMEPHO 3apsXXEHHOW NIOCKOCTH
36 Ovnonb
37
Monapusauna cpenbl
38 OTHOCHTENbHAs AnaneKkTpuyeckas NpoHNLaemMoCcTb
39 OnekTpuyeckoe nose BHYTPU NPOBOAHMKA
40 EmkocTb
41 EMKOCTb Nnockoro koHgeHcartopa
42 CoegunHeHne KoHOeHCaTopoB
43 OHeprus anekTprMyYeckoro noss
44 MarHuTHOe none, XxapakTepPUCTUKMA U UCTOYHUKN
45 Cwuna NopeHua
46 3akoH brno-Casapa-Jlannaca
47  |Teopema CTtokca
48 MarHuTHOe none ANMHHOrO NPOBOAHMKA C TOKOM
49 HamarHun4eHHocTb
50 OTHOCHTENbHAst MarHUTHas NPOHNLIAEMOCTb
51 OHeprus MarHUTHOro nornsi
52  |flBneHve anekTpomMarHUTHOM MHAYKUMUA
53 CamounHaykumsa
54 fBneHve B3aMMHON MHAOYKUUN
55 TpaHchopmaTop
56 [BmxeHne YyacTuubl B 3apsXXeHHOM none
57 MarHmTHbIA MOMEHT
58 [unckpeTHOCTb MarHUTHOrO MOMeHTa
59 OnNeKTpUYECKNA TOK, XPaKTEPUCTUKM N YCIIOBUS BOZHUKHOBEHNS.
60 3akoH Oma
61 PaboTa 1 MOLWHOCTbL B Lenu NOCTOAHHOIO TOKa
62 OnekTpuyeckoe ConpoTUBIIEHNE
63 MpaBuna Kupxroda
64 3aBNCMMOCTb CONPOTUBIIEHNSI OT TEMMEpPaTypbI
65 [MepeMeHHbIV 3NeKTPU4ecKkn ToK
66 ConpoTusneHune, KOHAEHCATOP U MHAYKTUBHOCTb B LIeNy NepeMeHHOro Toka
67 PaboTa 1 MOLLHOCTb NEpeMEHHOro ToKa
68 XapakTepuCTUKN 3NEeKTPOMarHUTHOro nons
69 CkopocTb cBeTa
70 AGCOnOTHBIN NoKasaTenb NPeNoMeHNst
71
YpaBHeHus Makceenna
72
BonHoBoe ypaBHeHne
73 dazoBas CKOPOCTb U abCONOTHLIV NOKa3aTesb NPENoMIIEHUS
74 MonepeyHoCTb M Nnonspmsaums
75 lMnockasi MOHOXpoMaTHyeckas BofHa
76 Cdpepuyeckasn BonHa
77 BekTtop lMoriHTUHra
78 UanyyeHune gunons
79 LLikana anekTpoMarHUTHbIX BOSIH
80 3aKoHbl FEOMETPUYECKOM ONMTUKK
81 MpuvHUnn ®epma
82 MpuHuun MNonreHca
83 MpuHuun MNonreHca




84  |3aKkoHbl OTpaXeHWs! U NpernomeHus

85 |SIBneHue NonHOro BHYTPEHHEro oTpaXKeHs

86 CeToBOAbI

87 Yron Bptoctepa

88 M306pakeHne B ONTHKe

89 JInH3bI

90 ['mac kak onTuyeckas cucrtema

91 PyHKUNSA BUOHOCTH

92 OHepreTuyeckoe onucaHne nHtepdepeHunn

93 KorepeHTHble BOMHbI

94  |Ycnosua MakcuMyMa M MUHUMYMa Npu UHTepdepeHLmn

95 MHTepdepeHUmnsa KorepeHTHbIX BOMH

96 lMpocBeTneHne onTukn

97 AsneHne andpakumm

98 MpuHUmn lMNowreHca - peHens

99 |Oudpakuma GpayHrodepa

100 [PaspelueHne onTnyecKkom cucTemol

101 |OudppakumnoHHas pelleTka

102  |MpuHUun ronorpadpum

103 [lMnaHeTapHas mogens atoma

104 |MsnyyeHue u nornoiieHne ceeta

105 |3akoH byrepa

106 [BbIHy)XAeHHOE M COHTaHHOE U3ryYeHue

107 |Nazep

108 |AKCMOMBI KBAHTOBOW MEXaHWKN

109 |CocTosiHMEe KBaHTOBOW CUCTEMbI

110 |Kybut

111 CoctosHusa banna

112 KBaHTOBbIN KaHan

113 |KBaHTOBbIE KOMMYHUKaLIMK

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He NpeaycMOTpPeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

1. Yenosek npoxoguT no npsmoi no 3emne pacctosHve 1 kM. OueHWTb pasnuuvMe mexgy nyTeMm u
nepemeLleHem

2.0uUeHNTb KONMYEeCTBO MOJSIEKYN B ayANTOPUM

3. Ckonbko OMT coaepXnTcs B COAEPXUTCA B COOOLLEeHUN " ABaxabl ABa YeTbipe"

4. Nouemy Hebo nmeeT ronybow LseT

5. Kakoe konu4ecTBo MHopMaLumn MOXHO 3anucaTb B Kyout (KBaHTOBbIN OUT)

5.3 MeToaunyeckne matepuansl, onpeaensirowme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUI, BrageHni (HaBbIKOB
1 (UNK) NpPaKTMYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocs K NpoMexXyToO4YHOM aTrecTaumMm M NopsaaokK NMMKBUAaLUM akageMmnyeckomn
3a40MKEeHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CII6MYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLLEro KOHTPOISA YCNeBaeMOoCTN U NMPOMEXYTOYHOM aTTecTaumm obyqatoLmxcs»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm No gucumnnuHe

YcTHagda X MnucbmeHHas KomnbloTepHOE TeCTUpOBaHUe UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalmMmn nNo gUCLUUNnHe

|_|pI/l nposegeHnn 3aveTa n 3k3aMeHa BpemMd, OTBoAMMOE Ha NOAroTOBKY K OTBETY, COCTaBNAET He 6onee 40 MyH.
[ns1 BbINONHEHUS npakTn4ecKkoro 3agaHuna 06yqa|ou.|.e|v|y HeobxoauMo UMeTb KanbKyndaTop, Takke eMy npegocTtaBiaeTca
BO3MOXXHOCTb NOJib30BaTbCA Tpe6yeMbIMVI HOPMaTMBHO-NPaBOBbIMU OOKYMEHTaMW.

Coo0uweHne pe3ynbTaTtoB o6yqa+ou.|,emy0ﬂ npon3BoanNTCA HenocpeaCTBEHHO nocrie YCTHOro oteeTa

6. YHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECMNMEYEHUE OUCLUUMIINHDbI



6.1 YyebHasn nutepaTtypa

AsTOp

3arnasue

M3paTtenbcTBo

[oa nspaHusa

Ccblinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

KyaHeuos C. U. Kypc dwmsnkm ¢ npumepamm http://www.iprbooksh
peweHns 3apgad. Yactb lll. 0p.ru/34672.html
"eomeTpunyeckas " . .
Tomck: Tomckui
BOMHOBas onTumka. -
SneMeHTbI ATOMHOV " NONUTEXHNYECKUI 2015
. yHuBepcuTeT
spepHon duankn. OcCHOBBI
hr3nkm 3rnemMeHTapHbIX
yacTuy
TawnbikoBa-bywkesuy [®usmka. Yacte 2. OnTtumka. http://www.iprbooksh
. n. KBaHTOBas dusuka. MuHck: Bbiwsiwas 2014 op.ru/35563.html
CTtpoeHne un dusnyeckme LKona
CBOWCTBA BellecTBa
TawnbikoBa-bywkesuy [Pusmka. Yactb 1. MexaHuka. http://www.iprbooksh
. n. MonekynsipHaa usmka w M . o op.ru/35562.html
WHCK: Bblwaniwas
TepMoguHamuka. LiKona 2014
OnekTpn4ecTBo "
MarHeTusm
CapuHa M. TT. MexaHvka. MonekynapHas Hosocunbupck: http://www.iprbooksh
du3nka u TepMoanHamMuKa. Hosocunbupckum op.ru/45392.html
YacTtb 1. MexaHuka rocyapCTBEHHbIN 2014
TEXHUYECKUI
YHMBEPCUTET
6.1.2 lononHuTenbHas y4yebHas nutepartypa
CaBenbeBa M. HO. dunanka. OneKkTpuyecTBo U http://publish.sutd.ru/
marHeTusMm. JlabopaTopHble chne.: crierynrtg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
CaBenbeBa M. HO. dunsmnka. OnNekTpu4ecTeo U http://publish.sutd.ru/
MarHeTu3Mm. chne.: crieryntg 2015 tp_ext_inf_publish.ph
CamocTosiTenbHas pabota p?id=3122
6.2 MNMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
Basza gaHHbIX MuHakoHompa3BuTusa PO «IHpopMaLMOHHbIE CUCTEMBI
MuHucTepcTBa B cetn UHTepHeT» [OneKkTpoHHbIN pecypc]. URL:

http://economy.gov.ru/minec/about/systems/infosystems/

Basa oTkpbITbIX AaHHbIX MUHTpyaa Poccun [OnekTporHein pecypc]. URL:  https://rosmintrud.ru/opendata

depepanbHbil 0bpasoBaTenbHbl nopTan «3koHoMuka Couuonorns MeHemKMeHT» [ONeKTPOHHbIA pecypc].
URL: http://fecsocman.hse.ru

Basbl agaHHbIX MHGOpmaumoHHoro nopTtana Restko.ru (MHdopmaunoHHble cucTembl
mMapkeTuHra, PR — basbl pbiHka peknambl [QnekTpoHHbIn pecypc]. URL: https://www.restko.ru

PbIHKA peKnambl,

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro NporpaMmmMHoOro oéecneveHus
MicrosoftOfficeProfessional
Microsoft Windows

MATLAB
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXO0AMMOW ANns ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

MynbTumeguiitHoe oGopyaoBaHWe, KOMMNbIOTEPHAs TEXHWKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «MHTepHeT» 1  obecneyeHMeM [ocTyna B JNIEKTPOHHYD  MHAOPMAaLMOHHO-
obpasoBaTenbHyto cpeay

KomnbloTepHbIn knacc
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