MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
thenepansHoe rocyaapcTBeHHoe GlomkeTHoe obpasoBaTenbHoe yupexaeHue

BbiCLLUEro obpasoBaHus

«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

| ciiermimenenr ¢ 12 sumapst 2024 1. 110 12 anp:

Ceprudmxar

Buajtenery

015153 ¢3 00 £5 b0 ab be 4¢ a6

Py Asexcarvp Emenenun

cHCTeMe HeKTpOmIO
BTBOY BO «Cankr-Tlerepyprex
POMBIILICHHBIX Te

YTBEPXOAIO
[MepBbIi NpoOpeKkTop, NPOPEKTOP NO
YP

A.E. PyauH

Pabouasi nporpamma AUCUUNIIUHBI

| 561.0.08

| dusuka

YyebHbIN nnaH:

Kadpeapa:

[ 2 ]

2024-2025 29.03.03 BLUMM TuYM OO Ne1-1-120.plx

Monurpadmyeckoro o6opynoBaHUS 1 ynpaBneHus

HanpasneHve noarotoBku:
(cneumanbHOCTb)

Mpodunb NOAroToBKM:
(cneunanusaums)

YpoBeHb 06pasoBaHus:

dopma 0byyeHus:

MnaH yye6HOro npouecca

29.03.03 TexHonorusa nonurpadunyeckoro 1 ynakoBo4HOro NnpomM3BoAacTBa

TexHonorus n gusavH ynakoBO4YHOro npoun3soacTea

OakanaBspuaT

O4Had

KoHTakTHasa paboTta obyyarowwmxcs i
Tpynoé dopma
Cemectp Cam. | KonTporie, MKOCTb NPOMEXYTOYHOMN
n . '
(kypc onsa 3A0) TNekumn ?’aSﬂ&lI:;;| Nab. 3aHsTUS paboTta yac. 3ET aTTeCTaLMM
1 ML 34 17 17 49 27 4 SkaameH
Prng 34 17 17 49 27 4
Y 34 17 17 75,75 0,25 4
2 3avet
Prng 34 17 17 75,75 0,25 4
3 Ml 34 34 49 27 4 Sksamen
PO 34 34 49 27 4
Vtoro ML 102 34 68 173,75 54,25 12
Prng 102 34 68 173,75 54,25 12

CaHkT-lNeTepbypr

2024




Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
CTaHOapToM Bbicliero ob6pas3oBaHusA Mo HanpaeneHuto noarotoBkn 29.03.03 TexHonorns nonuvrpadgUyeckoro u
yNaKOBOYHOIO NPOM3BOACTBA, YTBEPKAEHHBLIM Npuka3oM MuHobpHayku Poccum ot 22.09.2017 r. Ne 960

CoctaButens (u):
Crapwwui npenogaeaTenb

Ot kadeppbl cocTaBuTEnNS:
3asegytowmin kacdbegpon nonurpadudeckoro odbopyaoBaHms
N ynpaeneHus

OT BbINycKatoLen kadenpbi:
3asegytowmin kadeapon

MeToaonyeckun otgen:

CaBenbeBa
KOpbeBHa

TapaHeHko EneHa
KOpbeBHa

py3pesa MpuHa
puropbeBHa

Mapwus



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: HaBblkamy npoBeAeHMs1 (PU3MYECKUX WM3MEPEHMN U MEeTodaMn KOPPEKTHOM OLEHKM MOrpeLlHocTen npu
npoBegeHnn PU3N4eCKoro aKCnepuMeHTa

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)

Paspen 1. ®nsnyeckne ocHoBbl MEXAHUKN
Tema 1. KnHematmka. Cuctembl otcyeTa,
nyTb nepemellLeHne. CKOpOCTb, CPEaHSAS U
MrHOBEHHAas1 CKOPOCTb. Y CKOpEHue,
HopMarnbHoe " TaHreHumnanbHoe
yCKOpeHue. PaBHonepemeHHoe
npaAMonMHenHoe ABwxeHue. [BmkeHne no
OKPYXHOCTU, CBA3b JIMHEMHbIX U YrMoBbIX| 1 o
XapaKTepucTuK. BekTop yrrnoBoi ckopocTy. 4 3 4 6
MpakTtnyeckaa paborTa. KuHemaTtuka
MaTtepuanbHon To4yku. PaBHoOMepHOe u
paBHOMNEpPEMEHHOE ABMXEHME.
JlabopatopHble  paboTbl.  M3mepeHue
NIMHENHbIX pa3MepoB (U3MYECKUX Ten,
onpegeneHne obbema W NIOTHOCTU Ten
noaBunbHOM hobMbI.




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.,

Tema 3. Pabota v aHeprus. AnemeHTapHas
paboTa. Paborta cunbl npw
NPAMONUHENHOM ABVXEHUM.
KnHeTnyeckas n noteHumanbHas 3Heprus.
MoTeHumanbHasi aHeprus KBasmynpyrux u
rpaBMTaLMOHHbIX CUI. 3aKOHbI COXpaHEeHUs
SHEPrun, UMMyrbca U MOMeEHTa UMNynbca.
MpakTnyeckas paborTa. 3aKoHbI
coxpaHeHusi. lMoTeHumanbHas 3Heprust u
TUMbI paBHOBECUS. MoTeHumanbHas
SHEprus y NoBepxHocTn 3emnu.
JlabopatopHble paboTbl. OnpegeneHuve
koadpuuMeHTa  KECTKOCTU  MPYXWHbI
CTaTU4ECKMM U AMHAMWUYECKM METOLOM.

mn

Pasgen 2. 3nemeHTbl MOMEKynspHO-
KMHEeTUYEeCKON Teopumn

Tema 4. OCHOBHblE NOMNOXEHNST MOMNEKYNAPHO
-KUHETMYECKON Teopum U KX  ONbITHOE
obocHoBaHwe.

Macca MOreKyrn, 4ncrio ABoragpo.
MpoeanbHbin  ra3s. YpaBHeHWEe COCTOAHUA
naeanbHOro rasa, ra3oBble 3aKOHbI.
Mpaktnyeckas  pabota. MonspHaa u
MoneKynspHas macca, KOHLUEeHTpauus,
KONMMYeCTBO BellecTBa. 3akoHbl uaearnbHOro
rasa.

JlabopaTtopHble paboTbl. M3yyeHne ra3oBbix
3aKOHOB.

Tema 5. CkopocTn rasoBbiX MOMEKyr,
GPOYHOBCKOE [BUXEHUE.

PacnpepeneHne Monekyn Mo CKOPOCTAM,
pacnpegeneHve  MakcBenna. Haubonee
BEPOSITHAsA, CPedHAsA U cpeaHeKBagpaTnyHas
ckopocTb.  BapomeTpuyeckas  copmyna,
pacnpegenexHve bonbumana.

MpakTnyeckas paboTta. CKOpPOCTM ra3oBbiX
MoneKkyn, pacnpegenenne bonbumana.

nn




Tema 6. OCHOBHOE ypaBHEHNE MONEKYNSIPHO-
KMHETUYECKON TeopUu.

TemnepaTypa, LKanbl Temnepartyp.
YpaBHEeHMEe KMHETUYECKOW Teopun rasoB Ans
nasnexHns. Crtenenn cBobogbl MONEKynbI,
cpegHsis  SHeprus  monekynbl.  CBs3b
MUKPOCKOMUYECKUX U MaKpPOCKOMUYECKNX
xapaktepucTtuk monekyn. Pabota ngeansHoro
rasa.

MpakTuyeckasn pabota. OCHOBHOE ypaBHEHUE
MOJEKYNSIPHO-KMHETUYECKON Teopuu,
KMHETUYECKas 3HEeprusi MOrSekynbl, CBS3b C
OaBrieHVeM 1 TemMnepaTypomn.

JlabopaTtopHasi paboTta. W3yyeHue paboThbl
naeanbHoro rasa,

Pasgen 3. OcHOBbI TEPMOAMHAMUKU

Tema 7. MNepBoe Hayano TepmMoanHaMmKN.
TepmoamHamnyeckas cuctema. BHyTpeHHsAS
aHeprns u Tennota. BHyTpeHHss aHeprus
ngeanbHoro rasa. MepBoe Ha4ano
TepMOaANHAMUKN.

TennoemkocTb. TeMNnoOeMKOCTb WaeanbHOro
rasa npu nocTositHHOM o6beMe 1 NOCTOSIHHOM
AaBneHuun. MNepBoe Ha4yano TepMoaNHaMUKKN B
nsonpoteccax.

MpakTnyeckas paboTta. BHYTpeHHAs 3Heprus
moeanbHoro  rasa, cTeneHu  cBobGoabl
MHOroaTOMHbIX MOIEeKyI. I'IepBoe Ha4vano
TepMOaANHAMUKN.

JlabopatopHas paboTa. Onpepenenune
OTHOLLEHMS1 TEnnoeMKocTen BO3dyxa npwu
NMOCTOAHHOM aaBneHunn n NMOCTOAHHOM

Tema 8. BTopoe Havano TepmMmogmMHaMmnku.
Tennoson aBuraTtenb, KO3 pULMEHT
nonesHoro pgencteus. Btopoe Havano
TepmoanHamuku. Linkn KapHo.

OHTponusa. Teopema HepHcTa,

Mpaktuyeckas pabota. Btopoe Hadamno
TepmogmHamumkn. KMNAO, umkn KapHo.
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UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npomMmexyToyHas aTrectaums
(Ok3ameH)

34

17

17

49

2,5

24,5

Paspgen 4. OnektpoctaTuka

Tema 9. OnekTtpocTatnyeckoe  mMorne.
OneKkTpuyeckMin 3apsg, 3akoH COXPaHEeHWs
3apsga.

3akoH KynoHa. HanpsixeHHOCTb 1 noTeHuunan
ToYe4vHoro 3apsga. lNone cucrtembl 3apsigoB,
OCHOBHasl 3afjava anekTpocTtaTuki. Teopema
Maycca-OcTtporpagckoro. Pa6oTa B
anekTpoctatmdeckom none. MNoTteHuman.
MpakTnyeckas pabota. 3akoH Kynona. lNone
M noTeHuman ToyeyHoro 3apsga. [lone
CUCTEMBI 3apanos, none avnons,
paBHOMEpHO 3apsKeHHOM cpepsbl "
NIOCKOCTH.




Tema 10. [Oduoanexktpukn. [OuanekTtpuk B

3NEKTPNYECKOM none, nonspusaums
OV3nNeKTpuKa.

MonspHble 1 HenonspHbIEe MosieKkynbl. Aunonb
B O[HOPOLHOM n HEeO4HOPOAHOM
ANEKTPUYECKMX nonsix. Monspusauus
OVANEKTPUKOB, onuncaHve nons B
AON3NEKTPpUKax. OTHOCUTENbHAasA
AnanekTpn4yeckan NPOHNLIAEMOCTb.
CerHeToanekTpuku.

MpakTnyeckas pabota. dnekTpudeckoe none
B AN3NEeKTpUKe. OTHoCcuTenbHas
NPOHMLLIAEMOCTb.

Tema 11. INpoBOAHUK B 9NEKTPUYECKOM MONe.
EmMKoCTb, NSIOCKNI " chepuyeckunn
KoHOeHcaTtop. Mone nnockoro kKoHaeHcaTopa,
coeguHeHune KOHAEeHCaTopOoB. OHeprus
3NEKTPOCTaTU4ECKOro nons.

MpakTuyeckasn pabora. EMKOCTb NpoBOAHUKA.
Mnockun wn  cdepuyeckun  KoOHAeHcaTop.
CoeamHeHve KOHOEHCaTOPOB.
JlabopatopHble paboTtbl. M3yyeHne npouecca
pa3psakM KoHgeHcartopa.

Pasgen 5. Qnektpuyeckuin Tok

Tema 12. OnekTpuyeckni TOK,
XapakTEPUCTUKN U YCNOBUSI BO3HWKHOBEHUSI.
UcTouHmnkm anekTpoaswxyen cunsl (34C).
3akoH Owma ans OOHOPOAHOWN "
HeoQHOPOAHON Lenu. AmnepmeTp 7]
BONMbTMETP B LiENM MNOCTOSIHHOIO TOKa.
MpakTnyeckas pabota. Cuna Toka. 3akoH
Owma.

JlabopaTtopHble paboThbl. M3mepeHne
3NEKTPUYECKOTO TOKa n pa3HoCTU
noteHumanos. 3akoH Oma gns ogHOPOOHOro
yyacTka uenm.

OnpepgeneHne BHYTPEHHEro CONPOTUBMEHMS
1 Q1C MCTOYHMKA NOCTOAHHOIO TOKA.

Tema 13. 3nekTpuyeckoe COMPOTUBIIEHNE.
CoegnHeHve  conpoTMBNEHWA,  MNpaBuna
Kupxrogpa. Pabota u MOWHOCTL B Lenu
NMOCTOsIHHOrO Toka. Knaccuyeckas Tteopus
npoBOOUMOCTM  MeTannoB.  3aBUCUMMOCTb
COMpOTUBMEHUS OT TemnepaTtypbl, ABMeHue
CBEPXNPOBOAUMOCTH.

MpakTnyeckas pabota. Cxembl coeanHEHUs

COMPOTUBIEHNNA. Mpasuna Kupxroda.
3aBncnMocTb COMpOTMBIEHMNS oT
TemnepaTypbl.

JlabopaTtopHble  pabotel.  OnpegenexHve
YAENbHOrO  COMPOTUBIIEHNS  OAHOPOAHOrO
NnpoBOAHUKA.

MocnepoBaTtensHoe " napannenbHoe
coeuHeHne ConpoTUBNEHUN.

Tema 14. [NepeMeHHbIN TOK. XapakTepucTmkm
n metogbl nonydveHus.  ConpoTUBMEHME,
KOHOEeHCaTop W  WHAYKTUBHOCTb B  Lenu
nepemMeHHOro Toka, uMmnegaHc. MowHoCTb B
Lenu nepemMeHHoro Toka.

MpakTnyeckas paboTa. XapaKTepuUCTUKK
nepemMeHHOoro TOKa. OnekTpnyeckoe
CONpOTUBEHNE WHOYKTMBHOCTb n
KOHOEHcaTop B LENU MNEepeMeHHOro Toka.
MoLLLHOCTb.

Paspgen 6. MarHutHble sBneHus

7 mn
8
7 pil
7

7,75




Tema 15. MarHuTHOe none, xapakTepuCcTUKM 1
uctouHunkn. Cwuna JlopeHua, pasgeneHue
3apSDKEHHBIX 4acTuL, B MarHUTHOM Mofe.
Mone npoBogHMKa C TOKOM, 3akoH bwuo-
CaBappa-Jlannaca. [lone BuTka C TOKOM.
MarHutHoe none ANWHHOTO MPOBOAHMKA.
Cuna Amnepa, B3aMMOJENCTBME
NPOBOOHUKOB C TOKOM.

MpakTuyeckas pabota. MarHutHOe norne,
3aKOH Buo-CaBappa-Jlannaca. Mone
npoBogHuKOB ¢ TokoMm. Cuna JlopeHua u cuna
Amnepa.

JlabopaTopHasi pabora. Onpepnenenue
FOPM3OHTANBbHOW COCTaBMSIOWEN MHOYKLUN
MArHWTHOIO Nons 3eMiu.

Tema 16. nekTpoMarHUTHast MHOYKLMS.
fBneHne  SNEeKTPOMarHUTHOM  MHAYKUWW,
npaeuno JleHua, 3akoH 3neKTpoMarHWUTHOW
NHAYKL MW, ABneHne CaMOUHAYKLMM,
WHOYKTUBHOCTb.

MarHutHass  npoHMUaemocTb  BellecTBa.
ConeHonag, none coneHouaa. OHeprusi
MarHuTHOro nons. fBreHne  B3aMMHOW
MHOYKUUK, TpaHchopmarop.

MpakTnyeckas paborTa. 3akoH
3NEKTPOMarHMTHOM NHOYKUUK, a4cC
CaMOWHAYKLUMMW. QHeprus MarHUTHOro Mnosnsi.
JlabopatopHas paboTa. N3yyeHne
3NEKTDOMArHUTHON UHAVKLNN,

Tema 17. [ABMXKeHNEe 3apsiKeHHbIX YacTul, B
MarHMTHOM none.

[BmKeHune 3apsKeHHON YacTuubl B
OAHOPOAHOM MarHMTHOM nosne. OTKMOoHeHue
OBVXYLLNXCA 3apsKEHHbIX yacTul,
3ANEKTPUYECKUMU N MarHUTHBIMU  MOMSIMU.
LinknotpoH. MNMonsipHoe cusiHue.
MpakTnyeckasn pabora. [swxeHne
3apSHKEHHOM  YacTuubl B OOHOPOAHOM
MarHMTHOM none.

mn

Pasgen 7. QnektpomarHnTHoe none

Tema 18. JnekTpomarHWTHOe none u ero
XapaKTepUCTUKH.

OnekTpoMarHnTHoe none. YpaBHeHus
Makcsenna, 3HayeHue n rpaHuLbl
NPUMEHNMOCTU. SNEKTPOMarHUTHbIE BOJTHBI,
ux csouctea. [lnockasa wun cdepunyeckas
BOJTHA.

Tema 19. WCTOYHMKM 3MEKTPOMarHUTHbLIX
BONMH. W3nyyenne pgunons, Aguarpamma
HanpaBfeHHOCTU. LiKana 3neKTpoOMarHUTHbIX
BOMH. OJHEprus 3neKTpoOMarHUTHbIX BOJH,
NNOTHOCTb SHEeprun, MNOTOK U MMAOTHOCTb
notoka. Bektop [lovHTMHra. [lpuemMHunkn
N3NyyeHus.

mn

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTecTtauusa (3aver)

34

17

17

68,75

0,25

Pasgen 8. NeomeTpuyeckas ontuka

Tema 20. BonHoBas n reomeTtpuyeckas
onTuka. 3aKOHbl FeOMEeTPUYECKOW ONTUKM.
MpuHumMn ®epma. 3akoHbl OTpaxXeHus W
npenomrneHnss ceeta. fBMNeHWe MOrHoro
BHYTPEHHEIO OTPaXEHWsI N €ro NPUMeEHEHNeE.
KoathpuumneHTsl oTpaKeH st U NponyckaHus.
JlabopaTopHasi pabota. [MpoBepka 3akOHOB
OTPaXXeHUs 1 NpenoMIeHus ceeTa.
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Tema 21. W3obpaxeHne B  ONTUKe.
LleHTpypoBaHHble  OMTUYECKNE  CUCTEMBI.
dokycHoe paccTodHMe. onTu4eckas cuna,
NNHEeNHOoe yBennyeHne onTM4eckon CUCTEMBI.
TOHKME NUH3bI, ypaBHEHWE TOHKOW FMH3bI.
MocTpoeHne uszobpaxeHu B nuH3ax. [nas 4 4 7
Kak ontuyeckas cuctema, AedekTbl 3pEHUsI.
MpocTenwmne ontTudeckne npubopei.

JlabopaTopHas pabora: Onpepenexune
(POKYCHOro pacCTosiHMSA M ONTUYECKON CUIbI

NWNH3bI.
Pasgen 9. BonHoBas ontuka

Tema 22. NHTepdepeHums ceeTa.
KorepeHTHOCTb, MeToabl nonyyeHns

KorepeHTHbIX BoNH. OnTuyeckas pasHOCTb
X04a, MakCUMymbl M MUHUMYMbl  Mpu
nHTEepdepeHLnn. WHTepdepeHuns 6 6 7
KOrepeHTHbIX BOIMH. [lpocBeTneHne OonTuKy,
nHTEepepeHUMOHHbIE 3epKana.
JlabopatopHas pabota: UHTepdepeHuns B
TOHKWX NJIEHKAX.

Tema 23. AsneHve pgudppakumn. MeTog

MonreHca-®peHens. 30HbI ®peHens.

Ondpakuma  dpayHrocbepa Ha  wenw.

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

JlabGopaTopHasi pabora: N3yuyeHne

andpakumm dpayHrodepa.

Tema 24. Bsaumopenctsme cBeta C

BELLECTBOM.

Monspusaums ceeta. 3akoH Mantoca.

Monsapwusauus npu OoTpaxXeHun n

npenomMmneHuun. Yron bptoctepa. MNornoweHne 4 6 7

n paccesHne cBeta. 3akoH byrepa.
Owncnepcusa ceeTa.

JlabopatopHas pabora. N3yyeHune
NOrnoLEeHNs CBeTa BELLECTBOM.

Pasgen 10. KBaHTOBOONTUYECKME SIBNEHUS

Tema 25. TennoBoe nsny4eHue.

TennoBoe uM3nydYeHMe U JIOMUHECLIEHUUS.
A6contoTHO YepHoe Teno. 3akoH Kupxroda.
3akoH CrtedhaHa-bonbumaHa u 3akoH BuHa.
Jlazep, npuHuun paboTbl. Tunbl w©
NpUMEHEHNE Na3epoB.

Tema 26. oToanekTpniecknin acpdexT.
OcHOBHble 3aKOHOMEPHOCTU hoToadhdekTa.
dopmyna OWHWTENHA. KpacHas rpaHuubl
coTtoachpekta. BHewHUn ©n  BHYTPEHHUN
boToahhekT. doToanekTpuyeckme 4 6 7 nn
npubopbl.  TOPMO3HOE  PEHTTEHOBCKOE
N3Mny4YeHne 1 ero CBOWCTBaA.

JlTabopaTopHbie paboTbl. M3yyeHne 3akoHOB
doToaddekTa.

WUtoro B cemecTpe (Ha kypce anga 3A0) 34 34 49

KoHcynbTauum 1 npoMexxyTodHas

25 245
aTTecTauuns (Ok3amMeH)

Bcero koHTakTHas pa6oTta n CP no

209,25 215,75
AUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTvposaHne y4ebHbIM NaHoOM He NpeaycMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

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




Kog HanmeHoBaHWe oueHO4YHOro
lMoka3aTtenu oueHnBaHNS pesynbTaToB 0by4eHus
KoMneTeHuun cpeacTea
dopmynnpyeT OCHOBHbIE hM3NYECKME 3aKOHbI U CBEAEHUS, nexalume|Bonpochl ans YCTHOIo
B  OCHOBE  ONpederieHMst  CBOWCTB  KOHCTPYKUMOHHBLIX  u|cobecegoBaHus
nonurpadunyecknx Matepmarnos
OnK-1 VMcnonb3yeT du3anyeckne 3akoHbl, nexalime B OCHOBE MPUHLUMNOB|IMpakTUKO-OpUeHTUPOBaHHbIe
paboTbl nonurpacguyeckoro obopygoBaHus u nonurpaduyecknx|3apaHms
TEXHOSOTNMN.
MNMpumenseT o0cobeHHOCTM u3Myeckoro noaxoaa K npobnemam|MpakTuKo-OpUeHTUPOBaHHbIE
COBPEMEHHOM NONNTrPadN4ECKON TEXHUKN N TEXHOMNOIW. 3a0aHUs
dopmynmpyeT MeTOAbl N3MEPEHUIN PU3NYECKUX SBIIEHNN. Bonpoctl ans YCTHOIO
cobecenoBaHus
Mcnonb3yeT yCTaAHOBMEHHbIE anropuTMbl 00paboTkM pesynbTaToB
OMK-3 N3MepeHn. MpakTnko-opmMeHTUpoBaHHbIE
3agaHusa
Mpumensiet meToabl N3MepeHUn, WCMbITAHUA W  KOHTPOSb
napaMeTpoB MNPOLECCOB B nonurpadmyeckom u  ynakoBOYHOM|[TpaKTUKO-OPUEHTUPOBAHHbIE
NpOV3BOACTBE. 3agaHug

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

LLikana oueHmBaHu4

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHve MncbmenHasa paboTta

5 (oTnunyHO)

Mpwn YCTHOM cobecenoBaHmm
npaBurbHblE OTBETbI HA BOMPOCHI

Mpwn YCTHOM cobecenoBaHmm

[J0MycKalTCsl HECYLLLEeCTBEHHbIE OLINBKM

4 (xopowo) Mpu OTBETax Ha BOMPOCHI, KOTOPblE

YCTPaHSIIoTCH B npotiecce

Mpwn YCTHOM cobecenoBaHmm

3 (ymnoBneTBopuTENbLHO) | gonyckaTca owmbku npu oTBeTax Ha
BOMpPOChI

Mpwn YCTHOM cobecenoBaHmu

2 (HeypoOBNETBOPUTENBHO) [ AOMYCKAOTCA  CYLUECTBEHHbIE  OLUMOKM

npun oTBeTax Ha BOMPOChbI

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 Tunosble KOHTPOJIbHbIEe 3a4aHUA UINMU UHbIe maTepuanbl, Heo6xoauMbIle ANA OLEHKU 3HaHUM, yMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENLHOCTU

5.2.1 NMepeyeHb KOHTPONbLHbLIX BONPOCOB

Ne n/n | dopMynnpoBKy BONpocoB
Cemectp 1

1 OCHOBHbIE NOHATUSA KUHEMATUKN NOCTYNATENbHOMO ABWXEHUS: TBEPA0E TENOo, MaTepuarnbHas Todka, cuctema
oTcyeTa, TpaekTopus, AnNvHa nyTu, NepemMeLleHne.

2 MyTb N nepemeLleHne

3 CpefHsist U MrHOBEeHHasi CKOPOCTb.

4 YcKkopeHue, HopMasnbHOE M TaHreHLManbHOe YCKOpeHne

5 CBsa3b Mexay BeKTopamu fINHENHON 1 YrNoBon ckopocTh. CBsA3b NMNHENHbIX N YINOBbLIX BENNYMH.

6 PaBHonepemeHHoe gBUXEHME

7 [ewxeHne no okpy>kHOCTU. PaBHOMepHOe BpallaTensHoe ABvxeHue. [JBuxeHne ¢ nepemMeHHON yrinoBom
CKOPOCTbHO.

8 dyHOameHTanbHble CUIbl, MOMA U B3auMoaencTenst

9 |- 3akoH HbloTOHa

10 II-n 3akoH HbloTOHa

11 I1I-1 3akoH HbloTOHa

12 3akoH coxpaHeHust umnyrbca. MNpumepbl NpUMeHeHNs1 3aKoHOB HbloToHa.

13 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 LLkana 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 paccTosiHve, 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 M3nyyeHne 1 ero CBOMCTBa. TOPMO3HOE PEHTTEHOBCKOE M3ryyYeHne, opmyna QUHLITENHA.

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 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 OcoGeHHOCTU NpoBeAeHNs MPOMEXYTOYHOM aTTecTauMmn No gucumnrimHe

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

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

6. YYEBHO-METOOAMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIINHDbI
6.1 YyebHasn nutepaTtypa




ABTOp 3arnasue | M3paTtenbcTBo oa nspaHma Ccbinka

6.1.1 OcHoBHas y4yebHasa nuTepaTtypa

CknsipoBa, E. A.,|Kypc nekumn no dwmsuke. Tomck: Tomckun http://www.iprbooksh
CeMKkuHa, J1. W.,|MonekynspHas durauka. NONUTEXHUYECKUIA 2017 0p.ru/83966.htmi
KysHeuos, C. U. TepmognHamuka yHMBepcuTeT
Bypos, . W.,|Ontuka. PelueHune 3agay http://www.iprbooksh
Fopbauesny, A. C, op.ru/90800.html
Eanyukaﬂ, U A, MwuHck: Beiwanwas wkona 2018
embpoBckas, H. T,
MepBeap, n. H.,
Byposa, J1. U.
31031H, A. B.,|Pun3uka. Y.1. MexaHuka MockBa: AKaIEMUNECKMi] http://www.iprbooksh
Mockosckuii, C. bB., ’ 2020 op.ru/110169.html
npoekT
Typos, B. E.
KysHeuos, C. U. Kypc cwusmkn ¢ npumepamu http://www.iprbooksh
peweHns 3apad. Yactb Il op.ru/34672.htmil
"eomeTpunyeckas " . .
BONHoBad onTuKa. Tomck: TOMCKMM,
o NOSIMTEXHNYECKUI 2015
OnemeHThbl aTOMHOWM "
agepHon usmkn. OCHOBBI yrusepeuter
PU3nKN 3aNeMeHTapHbIX
yacTtuy,
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
CaBenbeBa M. HO. duanka. INeKTpMyecTBo W http://publish.sutd.ru/
marHeTusMm. JlabopaTtopHble chne.: crierynTtg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
CaenbeBa M. HO. duanka. dnsmyeckme OCHOBbI Canikr-NeTepbypr: http://publish.sutd.ru/
MEeXaHWKn CrerynTa ’ 2023 tp_ext_inf_publish.ph
p?id=20239472

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

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

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

MATLAB
6.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXoAMMOW AN ocyllecTBeHMA o6pa3oBaTenbHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue

MynbTuMeauiiHoe 0GopyaoBaHWe, cneumanusnposaHHas mebenb, gocka
JlekumoHHas ayamtopus

MyanmmeanlHoe o6opy,qOBaHv|e, KOMMNbOTEPHAA TeXHWMKa C BO3MOXXHOCTbIO MOAKIMHYEHUA K
KomnbloTepHblii knacc [cetn  «AHTepHeT» 1 obecnevyeHuem [ocTyna B 3MEKTPOHHYW  MH(OPMaLMOHHO-
obpasoBaTenbHyto cpeany
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