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MporpavMma yueOHOM AMCIMIIMHBL pa3paboTana Ha OCHOBE DrOC cpeanero (noanjro) obulero
06pasoBaHus  (YTBEPHKACHHBIM PHKA3OM MuHucTepeTBa  00pasoBanus M Hayku P@ or
17.05.2012 r. Ne 413) n Ha OCHOBE NPHUMEPHON NPOrPaMMbI 06meo6pa3OBaTeanqﬁ y4yeOHo#H
JUCUMMIMHBL «pu3rKa» Ans 1podecCHOHaNbHBIX 06pa3oBaTelbHEIX OpraHy3ainil, OnoOpeHHOM
Hay'HO-METOMYECKUM COBETOM [{eHTpa MPopeccHOHANBHOTO 0Opa30BaHHS OT'AY «®UPO»
W pEKOMEHJOBAHHOW AN  peanusaliu OCHOBHOH npodecconanbHoOM o6pa3<1)BaTean0F|
MPOrpamMMbl CPEAHEr0 MPO(ECCHOHANBHOTO oGpazosanus (nanee - CI1O) Ha 6a3e  OCHOBHOTO
obuiero o6pasoBaHMs C TOJYHEHUEM CPCAHCIO o6uiero  oGpasopanus, mportokain Ne 3 oOT
21.07.2015 r. no cneumansroctn CI1O | |

09.02.03 «IIporpaMMHpOBaHKiE B KOMIbIOTEPHBIX CHCTEMAX.
Kadenpa-pazpaboTumx: Komieaiu MHHOBALHOHHBIX TexHonoruit u npeanpuHumarensersa Bal Y

PaBouyto nporpamMmy cocTaBui: Mouceepa Jlioamuia MpaHosHa, cTaplunil penofasaTesb
KUTI1 Bal'y Useesd

[Mporpamma paccMoTpeHa U ono6pena Ha 3acefanuu Koiie/ka MHHOBAUMOHHBLX TEXHONOTUH 1
MNpenpHHUMATENbCTBA Bal'Y

npotokon Ne 47 ot « LF» 06 20 rona

s
Jupexrop KUTII any@ 10. 1. Koporojios

[porpamma nepeyTsepiKaeHa:
wa LO7F - (4 yueOuptii ron, nporokon Ne 7 o 3718 ¥~

JlMpexTop KoJnenKa Bnlﬂ%f"”‘P 10.J. Koporoaor

[porpamMma nepeyTBepKieHa:
na Ao~ 79 yuebupiii rog, nporokon Ne 4 _or 325 ‘7

Jlupekrop koanemia Bal'y 10.]1. Kopor?ﬂm’.



IIporpamma paccmoTpeHa M 0Jfo0peHa Ha 3acelaHiu yquHO-MeTOZ[quCKOﬁ xoMucenu KUTII
Bal'yY !

J
nporoxonr Ne  {

or « 2y 12 béj/ &s77 &— 2018 roma

/‘: ;.- :
Jnpextop KUTII Bal'y (fl/ - H.E. Mumynuna

[Iporpamma nepeyTBepKIcHA!
Ha y4eOHBII T0/1, MPOTOKOJ Ne 0T

Hupexrop KUTII Bal'y H.E. Mumynusaa

[Tporpamma nepeyTBepKIeHa:

] y4ebHBIit roJt, mpoTokon Ne oT

Hupexrop KUTII Bal'y H.E. Mumynusa

Iiporpamma nepeyTBeprkaeHa:
Ha y4eOHBIH roj, poToxosa No oT ;

Hupexrop KUTII Bal'y _ H.E. Mumynuna
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1. TIACIIOPT PABOYEM MPOTPAMMBI YUEBHOI AUCLIUTLINHBI
®IBNKA

1.1. O6macTh NpUMeHeHns pado4eil MporpaMmel

ITporpaMma 06me06pa3oBaTENBHON YUCOHON JUCIHILTHHBL «pu3uKa» nperHa3HauYeHa
mns m3ydeHns QU3KKM B IPo(ecCHOHANBHBIX 00pa3oBaTE/FHBIX OPraHM3AIMAX, PEATH3YIOMHUX
06pa3oBaTeNbHYIO IIPOTPaMMy CpefHero obuero obpasosanms B mpeenax ocsoenus IIIICC3
CIIO ma 6a3e OCHOBHOrO OOIIEro O6Pa3OBAHMA IO CIENHAILHOCTH TEXHHYECKOro Npoduiis
CpemHero Mpo¢eCcCHOHAIFHOTO 00pa30BaHUA

09.02.03 «IIporpaMMHpOBaHHE B KOMIILIOTEPHBIX CHCTEMAX).

1.2. Mecro y4eoHoi qucnuniannsl B cTpykType IIIICC3:

VueOHas AHUCIOUIUIMHA «(pH3MKA» sBisieTcss yieOHBIM IpeIMeToM 00g3aTeNIbHOMU
mpeaMeTHOH 06acTy «mpodibHoi Haykmy OI'OC cpenuero obmero o6pa3oBaHus.

1.3. e w 3ama9m y4eOHOH AWCHUIIMHBI ~ TpPeGOBAaHHA K Pe3yjbTaTaM OCBOCHH{
y4eOHOI JHCHHILTHHBI:

Coz[epxcaHHe IIporpaMMblL (((I)I/IBI/IKa» HarrpapjJICHO HA JOCTHXEHHUE CICAYIOIHX I_I.SEHei/'I:

* OCBOCHHE 3HAHHU O (YHOAMEHTATBHHBIX (H3MYECKMX 3aKOHAX M IPHHIWIAX, JISKAIUX B
OCHOBE COBPEMEHHON (M3MYECKOM KapTHHEI Mupa; Hauboiee BaXKHBIX OTKPBITHAX B 00JIacTH
(U3MKH, OKA3aBIIMX ONPEENAIOINee BIUSHUC HA PasBUTHE TEXHUKH M TEXHOJOTHH; METOJAaxX
Hay4HOTO TIO3HAHUS IIPUPOLBL;

* OBJIaJeHHE YMEHHUSMH MPOBOJAUTH HAOIIOACHUS, ILIAHUPOBATH M BEINOJHATH SKCIIEPUMEHTHI,
BBUIBUIATh THIOTE3bl M CTPOMTH MOJEIM, NPHMEHSTH 1OJIy9eHHbIe 3HAHHA 110 (QH3MKE JUIA
oObsAcHEHHS pPa3HOOOPa3HBIX (GU3UYECKUX SBICHMHA M CBOMCIB — BEIIECTB; IPAKTHYCCKH
HCIIONB30BATh  (DU3MUECKUE 3HAHWA, OICHHBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM
HHGbOpMAIHH;

* pa3sBHTHE IIO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mporecce NpuOOpeTeHHs 3HAHWH W yMEHHH 10 (H3MKE C MCIONB30BAHUEM DPa3JIUYHbIX
UCTOYHHUKOB HH(OPMAIMH U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHIH;

* BOCIHTAHHE YOCXKIECHHOCTH B BO3MOYKHOCTH ITO3HAHHMSA | 3aKOHOB IIPHPOJIBI, HCIIOJIE30BAHUS
NOCTHIKEHWM (U3MKA Ha OJaro pa3BATHS YEJIOBEYECKOH IHBMIIM3AHKM; HEOOXOIUMOCTH
COTPYJHHYECTBA B IPOIECCE COBMECTHOIO BBINOJIHEHHS 3ajia4, YBAXHMTEIBHOTO OTHOIICHUS K
MHEHHIO ONIOHEHTA MNPH OOCYXICHWH TPOoOIEM ECTECTBEHHO-HAYYHOTO COACPIKaHHUS;
TOTOBHOCTH K MOPajbHO-3THYCCKON OIIEHKE UCMONB30BAHUS HAYYHBIX JOCTHIKCHHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3ALUTY OKPYKAIOLIEH CPENbI;

* HCIIONB30BAaHHE MPHOOPETEHHBIX 3HAHMNA W YMEHHMH JUld DEIICHMS IPAKTHYCCKUX 3a/au
MOBCEHEBHOM KM3kHM, obecredeHus O€30MacHOCTU COOCTBEHHOM JKH3HH, PaldOHAIBHOTO
IIPEPOJOIIOIB30BAHMA ¥ OXPAHBI OKPYXKAOLIEH cpelbl U BO3MOKHOCTD IIPUMEHEHHMS SHAHMIA IIPH
pELICHNH 32714, BO3HUKAIOIIHUX B MOCIEIYIOUEeH npodeccrOoHaNbHON JIEATEIEHOCTH.

OcBoecHHE cofepXKaHus Y4IeOHOM NUCUMIUIMHBEI «(U3HKa» OO0CCHEYHMBACT JOCTHXCHHUC
CTYZICHTaMU CJICAYIOIIUX Pe3YAbTATOB:

¢ IMYHOCTHBIX:



2. CTPYKTYPA ¥ COJIEPJKAHUE YUYEBHOM JHUCI

2.1. O6bem yueGHOl AMCUMILIHHBI H BHAbI yueOHoii pady

TUILJIUHDBI

)IThl

Bup yue6noii paGoThl

O0beM 4acoB

MakcumanbHas y4ebHasi Harpy3Ka (Beero) 181
O6si3aTenbHAs ayIUTOpHAast yueGHasi Harpy3Ka (Bcero) 121
B TOM YMCJIE:

JEKUUK 41
naGoparopHsle paboThl 40
NpaKTHYECKME 3aHATHS 40

CamocrosiTejbHasg paboTa obyuatomerocst (Bcero) 60
B TOM YUCAE:

camocTosiTenbHas pabora Mo MOATOTOBKE pedepaToB H MHAMBUIYaNbHBIX 20
MpoeKTOB

BHEAyJHTOpHAs CaMOCTOsATENbHas paboTa 40
WUtoropas aTrecrauus B popme IK3aMeHa
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3. XAPAKTEPUCTHKA OCHOBHBIX BU/10B YUEE

CTYJIEHTOB

SHOH JESITEJIbHOCTH

Copepxanne

XapaKTepHCTmca OCHOBHBIX BHJDB JeATCJIbHOCTH CTY/l

eHTOB (Ha

obyueHuns ypoBHe y4eOHbIX AelCTBHiIi)

Birenenune VmMeHus  MOCTAHOBKM  LEJEH | ACATENbHOCTH, nmrunposaﬁm
COBCTBEHHOM JIeATeIBHOCTH ISl JMOCTIDKEHUs TOCTAaBICHHBIX Lene,
npeaBUIeHUs BO3MOXKHBIX Pe3yJIbTATOB STHX ACHCTBUH, OpraHn3alny
CaMOKOHTPOJISL ¥ OLIEHKH ITOTYYEHHBIX PE3YNbTATOB.

Pazguthe crnocoBHOCTH SCHO M| TOYUHO M3JlaraTh CBOU  MbICIH,
joruyeckd OGOCHOBBIBATEH CBOKO |TOYKY 3PCHHUs, BOCIP THUMATb W
aHaMU3MpOBaTh MHEHUs COOECENHMKOB, MpPU3HaBas MNPaBo JApyroro
ye/I0BeKa Ha MHOE MHEHUE,
IlpousBeneHne U3MEPEHUs (PUIMIECKUX BEJIIMUMH M OLICHKA IPaHMLIBI
MOTPeIHOCTEH U3MEPEHUH.
[IpeacTasaeHue rPaHHUIbl OrPEHOCTEN H3MEPCHMI NPH TOCTPOCHHMH
rpaduKoB.
YMeHHne BbICKA3bIBATE TMIOTE3bI| AT OOBACHEHMs HapIIOAACMbIX
sIBJICHU .
VMeHue npejiaraTb MOe)d ABJICHHUH.
YKazaHKe IpaHull IPUMEHAMOCTH (PU3HUECKHX 3aKOHOB.
3103KeHNe OCHOBHBIX MOJIOXKEHUN COBPEMEHHONW Hay4H(OM KapTHHBL
MUpa.
TpuBeneHye NpUMEpOB BIUAHHMS QTKPBITHI B Qu3MKe Ha porpecc B
TEXHMKE U TEXHOJIOTHU NPOU3BOACTBA.
WUcnonb3osanne MHTepHeTa JUIst NO|cKa HHPOpMALIN

I. Mexannka

KnremaTuka

HpencmBneH e MEXaHUUYCCKOI'o
3aBUCMMOCTU KOOPAMHAT W IMPOCKL
Hpe)lCTaBI[CHI/le MEXaHHYECKOTQ

3aBUCHMOCTHU KOOpAUHAT U HpOGKHMCﬁ CKOPOCTH OT BpEME

OnpeneneHie KOOPAUHAT NPOUAEH
Tena 1o rpadukaM 3aBUCHMOCTH K
ppeMenu. OnpefieicHue KOOpAMHY
YCKOpEHUsI TeNa Mo ypaBHSHHUAM 3¢
CKOPOCTH OT BPEMCHU.
[IposeneHue  CpPaBHUTENBHOIO
paBHONEPEMEHHOTO IBUKCHHH.
VKazaHue MCIONB30BaHMsS  MOC
OBWKEHUIN B TEXHHUKE.
[IpuobpereHue onbiTa paboTsl B T
COLMABHBIX POJICH.

PaspaGoTka BO3MOXKHOH CHCTEMI
3KCNEPUMEHTATIEHOIO ONpeieIeH
IpencrasneHne MHGOpPMAIHHK O BH

IOBMOKCHWsT  TEJiad

JBMXCHUST  TENa
HOTO TIYyTH, CKOPOCTH 1
DOP/IMHAT U [IPOCKIMHA
IT TIPOMAEHHOrO 1YyTH,
BUCHMOCTH KOOpJIHHAT

aHaju3a paBHOM

I'ynaTejabHoro H

I IOEUCTBUW M KOHCT
1 KHHEMATHYCCKUX Bl

Meil CKOPOCTH OT Bpeme

pynrne ¢ BBINMOJIHCHUEM

Jax ABVYKCHMA B BUIC ]

ypaBHCHUAMM

HU.
rpadukamu
HU.

YCKOpEHHUsI
CKOPOCTH OT
CKOPOCTH H
1 TIPOSKIMH

2pHOTO W

Bpama’renbﬂoro

pasyinIHbIX

pyKLUMH A
TUMH.
abIIr L1 bl




3aKOHbI COXPatEeHus
B MEXaHHKe

[Tpumenenue

U3MEHEHHH CKOPOCTEH TeJ IPH KX |
Msmepenue paboThl CHIT i M3MEHEHNE KMHETHUCCKOH SHEPIHK Tea.
BbiuncneHye paGoThl CHIT M N3MEHEHHs KMHETHHECKOH SHEpruy Tena

BrluncieHne noTeHUHaibHOM 3Hep

Onpe/ieneHue NoTeHUHANEHOR SHEPruu ynpyro AeGopMUppBaHHOro

Tesa 1o U3BeCTHOM aedopMaLlyH U

[IpymeHeHHe 3aKOHA COXPAHEHMs MEXAHWUECKOM DHEPruv Mnpu
B3aMMOAEHCTBUIA T

pacdeTax pesy/bTaToB
CUJIaMU W CUIaMU YIPYTOCTH.

VkazaHue rpaHni, NPUMEHUMOCTH 3aKOHOB MCXaHUKMU. ‘
IIUCLIATIIHH,

Vkazande — yueOHBIX
MCIIOJb3YIOTCS 3aKOHBI COXPAHCHUS

3aKOHa COXPAaHCHHA HMILYJIbCA JJIsL BEBI‘{I/ICIIGHMH
\

3aUMOJIEUCTRUSAX. ‘
|

MU TCJ1 B FpaBl/ITaLll/lOHIi:IOM noJe.
KECTKOCTH TEJIa.

rpaBUTALHUOHHBIMU

IPU  M3YYCHMH| KOTOPLIX

2. OcHoBb!
MOJEKYNSPHON
QUGN
TEPMOJIMHAMMKH
OcHoBbI
MOEKYJISIPHOM
KWHETUYECKOU
TEOPUM.

WpneansHblid ras

BbINOHEHHNE SKCTIEPUMEHTOB, CIIyjKaLyX Jis 000CHOBAHHs
MosteKyispHo-kunetnyeckoii reopin (MKT).
PeiiieHne 3a/ia4 ¢ IPUMEHEHHUEM OGHOBHOIO ypaBHEHHA

MOJIEKYJIAPHO-KHHETHUECKON TEOP)
OnpenesieHye napaMeTpoB; BEIIEC
OCHOBAHMHU YPaBHEHHS COCTOSHUS
Onpenenenne MapamMeTpoB BELE
NPOMCXOAAIMX HPOLECCOB MO rpa
(V).
DKCHEPHMEHTaNBHOE UCCICTOBaHN
IpeacTaBicHue B BUile TPapUKOB
1 M30TEPMHUYECKOTO MPOLECCOB.

Boludcnenne cpejiHel KMHETHYeC
MOJIEKY MO U3BECTHOM TeMIIEPaTy)
BhICKa3bIBAHUE TUITOTES 11 00bsI

VYkazaHnue rpaHuL NpUMEHUMOCTH MOACIN

3akoHoB MKT

{1l Ta30B.

‘Ba B ra3zo00pasHoM quGTOFIHI/ll/l Ha

1J[eaIbHOTO Ta3a. |

CTBa B raz000pasHOM| COCTOAHUM

brkam 3asucumoctu p (T), V (T)?, p
|

¢ sapucnmocti p (T), V (1), p (Vi).
{30XOPHOT0, H300apHOTO ;

(O} DHEpPrvy TEIJIOBOID ABHXNKEHMS
pe BelLecTBa.

HeHus HabIIOAaEMBIX sSBIEHNN,
«UOeanbHpIA a3y u

QOcHoBbI
TEPMOAMHAMUKY

HBMepeHHC KOJIMYECTBa TEIJIOTEL |

nponeccax Terjonepeaaim. |

Pacuer xonuyecTBa TEINOTHI, HJO6XO)11/IMOFO AJ1s OC}fLLl,eCTBJ'lC]?l/lﬂ

TCILI

3a4aHBoro  npouecca v

BHyTpeHHell BHEpram Ten, padoThl

TEMmOTHl ¢ HCITOJIE30BAHUEM TICPB(

p (V).

U3MEHEHMs!

nepeadeli.  Pacuer
KOJ mqec*‘rsa

A nepeaaHHoro
ro 3aKoHa TepMOoAMHaM HKH.

PacueT paboThl, COBEPHICHHOM ra3oM, 1O rpaduKy 3aBUCUMOCTH |
!

Bbluucaenne paboThl rasa, COBEpJLUEHHON MpH W3MEHEHUM COCTOAHMS
|
no 3aMKHYTOMY LMKITYy. Beruycnenne KIIJ, npu copepLiieHUH rasom

pafoTbl B NpoUECccax U3MEHEHNA
O6bLsIcHeHKE NPUHLIUIIOB ISHCTBHS
JlemoHCTpalus poiu (UMK B
TeOBLIX ABUraTeae.

N3nokeHHe CyTH DKOJOIMUCCKUX

COCTOSIHUA IO 3aMKHYTOMY LIMKIY.
[ TEMJIOBBIX MaLIUH. i
co3maHuM COBepHJBHCTBOBa]Ji{l/IM
|
|

npo6Giiem, 06ycIoB/IEH 161X _paboroit




TCMJIOBBIX )lBMFaTeﬂeﬁ H NPCAJI0XKE

-

IHHUe NYTHU UX PELICHUSI.

Vkazanue rpaHul IPUMEHHUMOCTH 3AKOHOB TCPMOAWHAMHKKH.

VmeHnWe BeCTH  AMAIIOr,
yuacTBOBaTh B JUCKYCCHUH, OTKPbI
TOYKY

3pEeHHM.

BBICHYLIUBATD

MHCHHC OTITIOHCHTA,
ro BbIpAXKaTb W OTCTAWBATH CBOIO

YkazaHue y‘-Ie6HI)1X JUCLUIINIUH, NPH U3YUYCHUN KOTOPBIX UCTIOJIE3YHOT

yueGHblii MaTepran «OCHOBBI TepM

YIUHAMUKHD)

CpoWcTBa NapoB, IUAKOCTEH, TBEPJBIX TeJL.

I/ISMCPCHI/IG BJAXKHOCTH BO3JYyXa.
Pacuer KojumyecTBa TENIOTEHL,
npouecca nepexona BEUIECCTBA U3

Jpyroe.
DKCeNepUMEHTaNBHOE UCCIIEIOBAHH

[IpuBe/icHUE MPUMEPOB KA

TeXHUKE.
HccnenoBaHue MEXaHWUECKUX CB
(uznueckux  NOHATHHA W

npodecCHOHANBHOIO XapaKTepa.
Hcnons3zosanue MurepHera mis 1

HC

3aKOHOB

)6XOILI/IM01"O JJIs1 OCYILECTBIICHKS
OJHOro arperaTHoOro COCTOAHMA B

> TEIIOBBIX CBONCTB BELIECTBA.
HBIX SBJIEHHH B OBITY, NpHUpPOAE,

iicTR TBepApIX Tel. Ilpumenenne
B yueOHOM  Marepuale

bucka nAGopManuy O paspaboTkax

U PUMEHEHUSAX COBPEMEHHBIX TBEPIBIX M aMOP(PHBIX MaTepranon

3.2nexTpoarHaMuKa

aﬂel(T]f)OCT'c‘lTM Ka

BrluuciaeHue  cuin

3apsoB.

Beruucinenue HANpsKEHHOCTH YTCKTPUYCCKOro  NOJIA

HECKOJIbKUX TOUSUHBIX 3JIEKTPHUE(
Beluyciedyue  NOTEHIMala  3lIe
HECKONLKUX TOUCUHBIX DJICKTpHUeC
[IOTEHI[MAJIOB.

B3aUMOJEUCTBUA

SJICKTPUUCCKUX

TOYEHHBIX
ONIHOTO M
KKX 3apsiJIOB.
KTpMYECKOro  TOJiA  OAHOro M

KUX 3apanoB. M3mepenre pasHOCTH

M3MepeHHe ~ OHEprHM  DIEKTPUYECKOro — mold  3apsmiKCHHOIO
KOH/IeHCcaTopa.
BeluKCIIeHHe ~ SHEPIMM  ONEKTPUYECKOro  TNOJg  3apsHKCHHOrO
KOHJIeHcaTopa.
Paspaborka nnasa I’} BO3MOKHOM CXEMBI neicTBrid
3KCTIEPUMEHTATEHOTO ONPEEIEH s dNEKTPOCMKOCTH KOHICHCATOPA 1

AMBNEKTPUUECKOH MPOHUIAEMOCTH
IlpoBeaeHre  CPaBHUTEIBHOIO
HIEKTPOCTATHYECKOTO MOJICH.

BeHIeCTBA.

agaju3a 1“paBl/lTaLLI/IOHHOFO 4]

[TocTosiHHBIA TOK

I/IsmepeHMe MOILIHOCTU 3JICKTPHU.
BHYTPEHHCIO CONPOTUBJICHUA HCT(
BrinonneHue pacyeToB CWJIbl TOKa

eckoro Toka. Mamepenue OJC u
YHUKA TOKA.
1 HalpspKeHUH Ha y4acTkax

37eKTpUHeCKuX Uerei. OOBACHEHHE Ha IPUMEPe HICKTPUUECKOH LENH
Cc JABYMs HCTOYHHKAMH TOKa (OJ1C), B KakoM Ciydae MCTOTHMK
3JIEKTPUUECKOH DHEPruu paboTaet B PEXMME reHepaTopa, a B KaKkom

— B pexuMe noTpeduTels.
Onpejienede  TEMIEpaTypel i

SJIEKTPUUYECKOrO 3apstaa DJICKTPOHA.

[UTH HaxkaJIuBaHWs. HBMepeHMC




CHsitue BOHbTaMHepHOﬁ XapaKTEepUCTUKH JUOA.
HpOBG}leHI/IC CPAaBHUTEILHOIO aHaljiusa HOoJyNpOBOAHUKOBEIX JMOAOB

U TPHUOJOB.

Ucnonb3oBanue MuTepHeTa 115 molicka UHPOPMALKK O NIepCreKTBax
Pa3sBUTHUsI NOJTYTPOBOJHUKOBON TEXHUKH.
YCcTaHOBKA MTPUUMHHO-CIIEACTBEHHEIX CBA3CH.

MaruuTtHele sBieHus MsmepeHue
AEHCTBYIONMX HA TNPOBOAHHUK C TOKOM B

Brlunucnenue cui,
MarHWTHOM IIOJIE.

HHIAYKIHH MarHuTHOro 1oJust

Bpiudcnende CHUJA, JEMCTBYIOIIMX Ha  3NEKTPUYECKUM  3apaj,
JBWKYLIMHCS B MATHUTHOM IOJIE.
Hccnenoranue SIBJICHUH QIEKTPOMArBUTHOM HMHAYKLINU,

CaMOMHAYKUNH.
Briurcnenue SHECPrud MarHuTHOI'O

[TOJIA. b

O6bAcHeHMe NPYHLIKIA ASHCTBUS JNEKTPOIBUIATENA.
O6BsicHeHMe MPYHLHIIA ISHCTBUS TEeHEPAaTOPa JICKTPUUECKOro TOKa U
3NEKTPOUIMEPUTENBHBIX NPUGOPoB. OObIACHEHNE IPUHLIKIA JICHCTBUS

Macc-cniektporpada, yckopurenen
OObsacHCHME POAM MarHWTHOrO
YCUBOTHBIX, UEJIOBEKA.

3apsKEHHBIX YaCTHIL
fonst 3eMiM B OKM3HH | PACTEHMH,

[IpuseaeHrue MOPUMEPOB MNPAKTUYECKOTO TPUMEHEHHWs H3YUCHHBIX
ABJEHMH, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

HpOBeﬂ,eHI/IC CPaBHUTEJBEHOT'O aHall

U3a CBOMCTR MJIEKTPOCTATHYECKOro,

MarHMTHOI'O B BUXPEBOTO IBHCKTpHLLCCKHX ToJICH.

O06bacHeHMe Ha IPUMEpe MarHUTH

1X SIBJICHUM, modeMy GU3NKY

MOJKHO paccMaTpuBaTh KakK METaIACLHUIIINHY.

1. Konebanus
1 BOJIHDI

Mexaruueckue
Konedarus

Hccnepopanye 3aBUCUMOCTH II€pHOAA KoJjieGaHuii MaTeMaTUYeCKOro

MAasiTHUKA OT €ro JJIMHEL, Macchbl U

\MILIMTY 151 KOJIEOaHWA.

HcellenoBatne 3aBMCUMMOCTH ITeprofia Kosiebanuil rpysa Ha npyxuHe

OT €ro Macchl M HKECTKOCTHU
kojebaHui mareMaThyeckoro ma

ero JJIMHBI. Brluycnenve nepuoad

U3BECTHBIM 3HAUCHHUSAM €r0 MacChl
BripaboTka
nepepabaTeiBaTh U TIPEAbABIATL
[0CTaBJCHHBIMU 3a/la4aMH.
[IpuBeaeHye NPUMEPOB ABTOKOJIE0
cucteM. IlpoBeeHue Knaccudural
Ynpyrue BonHsl M3mepenue JJIMH
HaONIOJEHUH HHTEPQEPEHITHH 3BY)
Ha6nogenue d OOBICHEHHE sBJIE
MEXAHUUYCCKUX BOJIH.
Ipencrapaenne obnacreit npnMel
ero MKCIMOJIL30BaHWA B pasinyHI
MeIMLHE.

HsnoxkeHue  CyTH

HaBbLIKOB BOCIPUHUMATD,

DKOJIOIrH4ce

IpyXKMHbl. BBlUMCneHne nepruoaa
ITHUKA [0 W3BECTHOMY 3HAUCHMIO
KoJe0aHui Tpy3a Ha OpyXUHE N0
1 JKECTKOCTH MPYIKUHBI.

aHaJIM3UpOBaTh,
uHopManMIio B COOTBETCTBHUHM C

ATEJIbHBIX MEXaHHYECKHX
uu KoyieOaHuit. :

bl 3BYKOBOW BOJIHBI 110 pe3yibTaTaM
COBBIX BOJIH.

it uaTepdepeHuy U andpakiuy

teHMsl YNBTPa3ByKa M MEPCIEKTUBEL
X 0D0JlacTAX HAyKH, TEeXHMUKW, B

npobsieM,  CBA3AHHBIX  C

KX




BO3/JeHCTBUEM 3BYKOBEIX BOJIH Ha O

PTaHU3M HENOBEKa

DNEeKTPOMArHUTHBIE
KonebaHusa

Ha6ntoaeHue oclMiIorpaMM rapMOoHAUeCKUX KoneOaHu# Cuikl

TOKa B LIEMH.

H3zmepenue DIIEKTPOEMKOCTH KOHJEHCATOPA. Wzmepenue
MHAYKTUBHOCTE KATYLLIKH.

HccnenoBanue SIBJIEHUSI DIIEKTPUUYECKOTO pe3oHaHca B
nocneoBaTe/bHOMN ey, j
[lpoBeficHre  AaHANOTHH  MEXay  (QU3MYECKUMN  BEJTHYMHAMM,
XapaKTEPU3YIOIUMH  MEXaHMYECKYld U OJICKTPOMArHHUTHYHO

KonedaTeabHBIE CUCTEMBL.

PacueT 3HaueHuit cUbl TOKA U HaMpsLKEHU Ha DJIEMCHTax Lenu

NepPeMEHHOT0 TOKA.
Hcenenopanue npuHuuila ACHCTBU

f tpanchopmaropa. Uccnemosanne

NPUHLMITA JeHCTBUS TEHEPAaTOpa NEPEMEHHOI0 TOKA.

Hcnons3zoBanue MHTepHera Uit 110

crocodax rnepengadn 3JEKTPOIHCPTHH

ycka HHGOPMAIIIH O COBPEMEHHbIX

DNEeKTPOMArHUTHBIE
BOJIHbI

OcylecTBACHUE paJiMonepenain
CBOMCTB  3EKTPOMAlHUTHBIX B
TenedoHa.

PassuThe LIEHHOCTHOT'O OTHOILICHU

u paavornpueMa. Mccnenosanue
JIH ¢ TIOMOLIBK) MOOHIBHOIO

| K M3y4aeMbIM Ha ypoKax (pu3uKu

06bEKTaM M OCBAMBACMBIM BHIAM JeATebHOCTH. OOBsICHEHHE

OpUHLUIHATBHOIO Pa3snnyus npup
BonH. H3noxeHue CyTH DKOJIOTI
5AEKTPOMATHUTHBIMH KOJNEOAHUSIMY
O6bacHeHUWe pony  dJIEKTpoMari
uccnenoBanusix Beesennoi

DBl YIPYTHX U BACKTPOMArHHTHBIX
iueckux mnpobieM, CBA3AHHBIX ¢
1 1 BOJTHAMH. ;

IUTHBIX BOJIH B COBPEMEHHBIX

5. OnTuka

Tlpuposa ceeTa

[TpumeHEHHE HA NPAKTHKE 3aKOHOE
cBeTa Mpy pelieHuHn 3a1a4.
Onpenenenue CHEKTPaJIbHBIX
4eIOBEYECKOro rasa.

OTpaXEeHUA H npeoOMIIGHUA

r'paHulL; 4YBCTBHTEJIEHOCTH

YMeHHE CTPOUTH U300paKEeHUs Hpjﬂ,MeTOB, JaBaeMble JHH3aMH.

PacueT pacCTOSIHUA OT JIMH3BL 10 U
PacueT ONTUUYECKOMN CUBI JIMH3GL.

obpaXkeHus IpeameTa.

H3mepenue GOKyCHOrO pacCTOSIHUA TMH3BL,

HcnplTanke MOJIENIE MUKPOCKOTIA

1 TEJICCKOIIA.

BonHosble cBOMCTBA
cgeTa

Habnionenue sBICHHUSA I/IHTCp(l)GpCHLII/II/I BHCKTpOMaFHI/ITHbIX BOJIH.

Ha6mopenue sSBieHus AP paKkiuy
HabniofeHue ABJICHUS MOJISIPU3ALIY

31EKTPOMATHUTHBIX BOJIH.
W 3JIEKTPOMATHUTHEIX BOJIH.

M3mepeHue JUIMHBI CBETOBOH BOJIHPI 10 PE3yJIBTaTaM HaOOIeHMUA
sBNEHUs WHTEp(EPEHIMA. Ha6m0'[uem/1e siBleHUs AUdpakuyu cBeTa.

HabniogeHue sBJICHUS NOJApH3a

mn M gdcriepenu cpeTa. IloMck

pa3ny1qm71 U CXOACTBa MECXKIY ,Z[I/l(l)paKLlI/IOHHbIM N OUCTIEPCHOHHBIM

CNeKTpamu.
le/lBe)leHl/IC MNpUMEpPOB MNOABJICHY

g B Ipapojie Hu HCNOJb30BaHMUS B.




TEXHUKE sABJIEHHH wuHTephepeHuIry, AUudpakuyy, MNouspu3alrdn H

AUCIIEPCUU  CBETA.

Hepequcneﬂl/le METOAO0B TIO3HaHHA, KOTOpPbIC

WCNOJIb30BAHBI MPU U3YUCHHY YKa3aHHBIX SIBJICHUIA

1IeMEHTbI
KBaHTOBOM
(pu3rKku

KBanToBas onTHKa

CroJieTOBa Ha OCHOBE KBAHTOBBIX

HaGnronenue (I)OTOE)J]CKTpI/I'-leCKOIT
I

spdexra. OOBACHCHHE 3aKOHOB
Ye/ICTABIIEHUI.

Pacuer MakcMManbHON KHHETHUECKOH SHEPTHH 3JICKTPOHOB NPH

¢otoanekrpuieckoM adhexTe.

Onpenenenue paboThl BBIXOJA NGKTPOHA MO IpaduKy 38BUCHMOCTH

MaKCUMaJIbHOM KHMHETUUYECKON SHE
ceera. Mi3amepenue paboTsl BHIXOAA
[Tepeuuciienme mpuOOpPoB yCTaH
6e3uHepOHHOCTE hoToaddexTa.
O6BacHEHHE KOPITYCKYJIISIPHO-BOJIH
OO6BsicHeHHEe pPOJIM KBAaHTOBOH O
(pu3UKH.

pruy (pOTOINEKTPOHOB OT 4aCTOTH!
HIIEKTPOHA.
OBKM, B KOTOPBIX MpPUMEHSIETCA

DBOTO Ayajlu3Ma CBOMCTB OTOHOB.
ITUKM B PAa3sBUTHH COBPEMEHHOM

Duznka atoma

HaGntonenue niHeHdaThX cnekTpd

B.

Pacuer yacToThl U AJIUHEL BOJHBI HMCIIYyCKaeMoro cBera l'l[pld nepexone

aToMa BOJIOPOJA U3 OJJHOTO CTALMO
O6bsCHEHHE MPOUCXOXKACHHUS JIUH
¥ pasnuyns JIUHEHIATHIX CIIEKTPOB
Uccaenoadue TMHEHUATOTO CIIEKT
Hccnenopanue NpUHIKNA paboTsl J

JapHOTO COCTOAHUA B APyroe.
eHuaToOro CreKTpa aTomMa BOAOPOAA
pPa3JINYHbIX F430B. ‘

pa.

IFOMUHECLICHTHOM JIAMITHI.

HaGntoneHue 1 00bsCHEHHE IPUHLIMNA AEUCTBHUS Nasepa.

[TpuBeneH1e NPUMEPOB HCITONIB30B
HAyKe U TEXHHKE.

Hcnonb3opanue MHTepHeTa 1ist 00
NPUMEHEHHUS la3epa

\HUSA J1a3epa B COBPEMEHHOM

ucka HHdopMaLX O MEPCIIEKTHBAX

duzunka

sapa

aTOMHOTIO

Hab6mtojieHue TpeKkoB ajibda-4acTul
PeructpupoBaHue SAEPHBIX U3J
['eiirepa.

Pacuer oHepruu ¢BA3M AaTOMHBIX A/
OnpefesieHne  3apAga U Macc

| B kamepe BunbcoHa.
yyeHuil ¢ JIOMOIIBIO  CYETUMKA

ep.
OBOMO YHMcia aTOMHOTO  s1pa,

BOSHMKAIOIEro B PE3y/bTaTe PaaMpAKTUBHOTO pacra/ia.
BruMclieHie BHEpPruM, OCBOOOMIAIONIEHCs MpU  PajMOaKTHBHOM

pacnaze.
Onpefenenye NpolyKTOB 1epHOH
BriukciaeHue SHEPrir, 0CBOOOKIA

peakLuu.
olleiics pu sIAEPHBIX peaKkiysiX.

[ToHumMaHue OpEUMYLICCTB U HEeJOCTATKOB I/ICHOHLSOBaHI‘/I;H ATOMHOM




SHEPrid WM HOHM3UPYIOWMX MITy4eHHH B
MEIULIVHE. |
UznoskeHne  CyTH  DKOJIOTUUYECKMX — MpoOsieM, — CBS33HHBIX €
OUOJIOrMUECKUM JEHCTBUEM PAIOAKTUBHBIX U3JIyHEHUH.

[poeeaenne  knaccuukanum 3IeMEHTapHbIX yacTHL 10 MX
(pusnueckuM XapaKTepucTMKaM (macce, 3apsiny, BpeMeHH SKHU3HM,
CMUHY U T. 1.). ‘
[loHMMaHKue LEHHOCTEH HAYYHOrO | IO3HAHUSA Mupa He Boo6me il
yeJloBEeYeCTBA B LEAOM, a JJis ‘Kanc;[oro 00y4aroIeracst JM4Ho,
LIEHHOCTEH OBJIAJICHHs METOJOM HAYYHOIO MO3HAHUS 1l ﬂdCTM)KeHMﬂ
yenexa B o6OM BH/E PAKTHICCKOH NeATeIbHOCTH

TTPOMBILITEHHOCTH,

7. Dponrouus
BceneHHoH

Crpoenue u
pasBuTHE
BeesienHoH

Ha6sionenue 3a 3Be3famu, JIyRo#i 11 [UJIAHETAMHM B TEJECKOTL,
Ha6nroieHue CONHEYHBIX MISTEH ¢ MOMOIIBIO TEJIECKONa U CONHEUHOro
dKpaHa. ; !
Ucnone3oBanne MuTepHeTa AT MOKCKA U300 paXKeHUH KOCMUYCCKUX
00beKTOB ¥ nHbOpMaLMU 06 HX ocd6eHH00Tﬂx |
O6Cy)KIeHHE  BO3MOMKHBIX cuelllapneB 3BOJIIOLIMU ]%CﬁﬂeHHOI/I.
Hcnons3opanue MHTEpHETa J/11 NOMCKA COBPEMEHHOH UHbOpMALIUU O
passutuu Beenennoi. OueHka HH@])opmam/m ¢ TIO3ULMHU ee CBOMCTB;
JOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJIHOTHI, AKTYaJIbHOCTH I/I T. .
Dpomouus 3e3. ['unoresa HpOI/ICIO)K,E[eHI/IH COHEeTHOH CI/ICT(.,MBI
BriuuciieHue DSHEPTHH, ocso6o>1ma}0meuc;1 upu TepM05u1eprlx
peakmsx.

®opMyTupoBKa pobieM 1epMo;I;Le|:pH01/I DHEPTreTUKH.

O6bacHEHNE BJIUSHUS COTHEUHOM aI(TI/IBHOCTI/I Ha 3emio.

[ToHUMaHUE POJM KOCMHYCCKHMX | HCCIENOBAHUM, HX HAY4HOro M

IKOHOMHUYECKOrO 3HAUEHHMS,
O6CyKieHHE COBPEMEHHBIX THIIO!
CUCTEMBI.

€3 O MPOMCXOXKACHNUH COJHEUHOH




4. YCJOBUSA PEAJIM3ALIMA YYEFHOU NUCUUIITUHDI

4.1. TpeGoBanus K MHHUMAJILHOMY MATEPHAJILHO-TE

AHHYCCKOMY obecrieueHnIo

Peammsaumst  yuebmolt jmcmuimasl  TpeGyer Hammums  yu4eGHOro KabuHeTa (bu3nKH;
nabopartopwuii.
Obopynosanne yueOHOro KabHIeTa: IEMOHCTPAITHOHHOE 10| PA3IeIaM.

Texnuueckue cpencrBa 00y4eHHS: HOYTOYK, IPOSKTOP,
(puIBMOB 110 paszenam.

4.2. Mudopmanmonnoe obecneyenne o0ydeHms

[lepedenn HHTS

JIATEPATYPhI

PEKOMEHIYEMBIX  YUYEOHBIX  H3JAHUH,

Pexomenpyemas sureparypa

OcHoBHBLIE NCTOYHUKH:
1.Msikumes, ['ennanuit SxoneBuy. ®usmka; yaeOHUK 1714 |
OPraHU3aIMi ¢ IPUJIOKEHUEM Ha 3JIEKTPOHHOM HocuTene: 6
yposuu/I". 5. Msxuines, B.B.Byxosnes, H.H.Corckuit-22-eu3
306c¢.:m+1 anextpon. onr. guck (DVD) (1,02 I'6).-(Knaccu
029646-5.-ISBN978-5-09-029758-5 (DVD).

2.Msxuines, I'enHanuit SlkosneBny. Gusuxa: yueOGHUK mst |
OpraHu3aIMil ¢ IPUIIOKEHUEM Ha 3JICKTPOHHOM HOcUTele: O
yposru/I" Sl Maxumres, b.B.Byxosues, H.H.Corckuii-23-e u:
399¢., (4) n. UB. MU, IOPTP., 1B. WI.+1 DIIEKTPOH. OIIT. Y
(Knaccuaeckuit kype)-ISBN978-5-09-032373-4.-ISBN978-5

3.Quzuxa. Iluackuit A.A., I'pakosexuii I'. FO. YueGuuk wis
npodeccronansHoro obpazosanus. M.: GOPYM: UTHOPA |
«I1podeccuonansHoe obpazosannen) ISBN 5-8199-0043-X (
4

4 PrimkeBud, Aujpeit [apnosuy. ®usuka. 3agaunnk: 10-11

001e00pa3zoBaTeIbHBIX Y4eOHbIX 3aBeaeHUH/A . I1. PEiMKeR |

Jpoda,2014.-188c.:un.-(3anaynuxu «Ipodps»). ISBN978-5-
JdononnuresibHbie HCTOUHHKHU:

1.PemvkeBud, Auapeit [Tasnosny. @uszuka. 3anaunuk: 10-11
001eo6pazoBaTeNbHbIX y4eOHBIX 3aBejieHHi/A . IT. PriMkeBuy
Hpoda,2012.-188c¢.:ui.-(3amaunuku «Ipodsn). ISBN978-5-

2.Pemvienny, Aungpeii [lasnosuu. ®uzuka. 3agagnuk: 10-11
0b11e06pa3oBaTeNbHEIX yUeOHbIX 3aBeieHuit/A.I1. PrmvkeBry
Jpoda,2014.-188c.:un.-(3amaunuku «Jpodsr»). ISBN9I78-5-

3.JlabopaTopHbie paboTH! 10 BU3KKE ¢ BOIPOCAMH B 3a/1aH

Yyebnoe nocobue / Tapaco O.M., - 2-e u3n., HCTIp. U JIOII
HULL UHDPA-M, 2016. - 96 ¢.: 70x100 1/16. —

(IIpodeccnonansuoe obpazosanue) (O6noxka. KEC) ISB)

9KpaH, Habop IEMOHCTPAIMOHHLIX

SPHET-PECYPCOB,

(0 k1acca o61meo6pasoBaTenbHBIX
130BBIM ¥ PO UITLHEBIN
n.-Mocksa: IIpoceemenne, 2013 .-
ueckui Kypc)-ISBN978-5-09-

| xmacca obimeoOpa3zoBarensHbIX
130BBIM U TPOQUITHHBIH
n.-Mockga: Ilpoceemenue,2014.-
ck (DVD) (885M6).-
-09-0322234-8 (DVD).

CTYZLEHTOR CPEITHEro
2013 — 560c.: nn.-(Cepus
GOPYM)

Krnacchl: yueOnoe mocobue ans
-18-e u3m., crep.-Mocksa:
358-13037-1.

KJTacChl: IocoOue s
-16-e uzn., crep.-Mockaa:
358-10488-4..

KJIACCHL: TTOCOOHE ISt
-17-e n3n., crep.Mocksa:

558-11908-0.

HAMU:
.- M.:Dopywm,

N 978-5-91134-585-3

JOIIOTHUTEILHON



5. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

JUCHHATLIMHBI

KoWTposihb M OueHKa pe3ylpTaToB OCBOeHHMs y4eOl
fpenojaBaTesieM B MPOLECCe MPOBEIEHUs MpPaKTUYECKH
TECTUPOBAHMS, & TaK)Ke BHINONHEHHS OOyYarOLUMUCS K

MCCNENOBAHUMN,

10 JAMCIMIUIMHBL  OCYLIECTBIIAETCS
X 3aHATHH W 1aGOPaTOPHBIX PaGoT,
|IMBUIYadbHBIX 3aJaHuM, MPOCKTOB,

PesyabraThl 00yueHust
(ocBOCHNbIE YMEHHS, YCBOCHHbIE 3HAHMSI)

®opMbl H METOAbI KOHTPOJIS H
OLEHKH Pe3yJIbTATOB 00y4eHHsI

CpopMupoBaTh MPEACTABICHANR O POJU M MeCTe BU3UKH
B COBpPEMEHHOM HayuyHOH KapTuHe MUpa; MNOHUMATh
(puzmueckylo  cylHOCTs HabnogaeMblx Bo BeeneHHOH
siBieHuit, ponb (pU3MKKW B (PopMHUpOBaHUK Kpyrosopa 4
(pyHKUMOHANBHOM MPAMOTHOCTH YENIOBEKa JUISl PELICHUS
MpaKTUUECKMX 3a1a4;

—BNaACTL OCHOBOMOJIAratoIlMMHU (duzHIeCcKUMH
MOHSTHSIMM, 3aKOHOMEPHOCTIMU, 3aKOHaMH U TEOPHUAMHU;
- YBEPEHHOE MCIO0JIE30BaHUE PUIUUECKON TEPMUHOIOIHH
M CUMBOJTHKH;

— BJlaeThb OCHOBHbLIMKM METOJAaMM HAaY4YHOTO TO3HAHHA,
Mcnonb3yeMbiMi B (pu3nke: HaOIIIOJICHUEM, OTIUCAHHMEM,
W3MEPEHHUEM, IKCIEPUMCHTOM;

~  ymerThb 06pabaTblBaTh  PE3yJbTAThl  M3MCPEHHMH,
06HAPYIKNBATH 3aBUCHMOCTb

MEXKLY ~— (DU3MUECKMMM  BEIMUMHAMM,  OOBACHATH
MOJYUEHHbIE PE3YJILTATHI 1 ‘

NeNaThb BbIBObL;

~ c(hopMUPOBATL YMEHMS PELIATh (PU3NUECKUE 3a/aUu;

- c(popMupoBaTh YMEHMsS [PUMEHATH IIOJY4UCHHBIC
suanvs  ans  oObACHEHMS  YCNIOBWM  [POTEKAaHWA
(pr3uuecknx ABNEHUI B NPUPOAE, npodecCHOHaNIbLHOM
chepe W N NPHUHATHS  [PAKTHYCCKHX pelIeHud B
MOBCEHEBHON JKU3HHU,

~ ¢(hopMUpOBaTE COOCTBEHHYHO TO3ULIMIO 10 OTHOLICHHIO
K (pusnueckoit nHbopmalyu, nojlyyaeMof U3 pasHbIX

MCTOYHUKOB.

IK3aMEH.




