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1. TIACIIOPT PABOYEM IMPOTPAMMBI YYEBHOM JUCIHUILINHBI
DU3UKA

1.1. O6aacTh NpEMeHeHHS padoyei NPOrpaMMBbI

[IporpamMma o61meoOpasoBaTe/bHON yueOHOH AMCLUMIUIMHBI «H3HKA» Npe/HA3HAUCHA
jutst u3ydeHHs (GM3MKH B Mpod)ecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHH3alMsX, PealH3yIOIHX
06pazoBarenbHyI0 MporpaMMmy cpeaHero oduiero oOpa3oBaHud B Npejeiax OCBOCHHA [ICC3
CITO Ha Ga3e OCHOBHOTO OOWEro OGPA3OBaHMA MO CIELHATBHOCTH TEXHHYECKOro NpoQuis
cpeHero npoheccHoOHaIbHOro 00pa3oBaHus

09.02.03 «IIporpaMMHpoBaHHe B KOMITBIOTEPHBIX CHCTEMAX).

1.2. Mecro yuebnoii ucnmnanns B crpykrype IIICC3:

VuebHas JUCUMAIUIAHA «pHINKA» SBISETCS y4eOHBIM MPEMETOM 00s3aTe/lbHO’
npeaMeTHOI 061acTH «rpoduiIsHON Hayku» OI'OC cpeanero obuero oOpasosanus.

1.3. Ilesmm w 3a7a4m y4eOHOH AMCUHILIMHBI — TPeOOBAHHH K Ppe3y/bTaram OCBOEHHS
yueOHOH THCHHINIHHDI:

CoyieprkaHuie TIPOrpamMMB! «(pU3HKa» HATIPABJIEHO HA IOCTHKEHHE CIIEIYIOMIHX Heei:

* OCBOCHME 3HAHWH O (PyHJAMEHTAJbHBIX (U3HMYECKHX 3aKOHAX M INPHHIHKMAX, JIC/KAIIHX B
OCHOBE COBPEMEHHOMH (U3HYECKOH KapTHHbI MHpa: HauOOlIee BAKHBIX OTKPBITHAX B obnactu
du3UKK, OKa3aBIIMX OMpEJCIAIONIEee BIMIHHE HA PAa3sBUTHE TEXHHKH H TEXHOIIOIMH; METOJax
HAy4HOT'O MO3HAHMS IIPHPO/IBI;

* OBIIAJICHHE YMEHUSIMH MPOBOAUTE HAOMIOAECHHS, IJIAHMPOBATh U BBINOIHATH IKCIICPHMEHTBI,
BBIIBHIATh THIIOTE3bl H CTPOMTH MOJEJIH, MPHMEHSTH NOJIYYEHHBIE 3HAHUS 110 (H3HMKE JUIA
00BACHEHUA pa3sHOOOpasHbIX (U3UHECKHX SABICHMH M CBOMCTB  BEIICCTB: TMPaKTHHYECKH
HCIIOB30BaTh  (DM3MUECKHE 3HAHHMS; OLCHHBATh JIOCTOBEPHOCTb — ECTECTBEHHO-HAYYHOH
UHPOPMALHH;

* Pa3BHTHE MO3HABATENBLHBIX HHTEPECOB, MHTEJUICKTYATBHBIX H TBOPYECKHX CIOCOOHOCTEH B
rnporecce NpHOOpeTeHHs 3HAHHM H YMEHHH 10 (U3HKE ¢ HCIO/IB30BAHUEM PA3IHUHBIX
HCTOUYHMKOB HHMOPMALIMH W COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOIOTHH:

* BOCNHTaHHE YOEKIAEHHOCTH B BO3MOMKHOCTH IO3HAHHS 3aKOHOB HPHPOJIBI, HCIOJIB30BaHHSA
JOCTH)KeHHH (M3MKM Ha ONaro pasBATHS HeJIOBEYECKOH LMBHIM3ALMH, HEOOXOIMMOCTH
COTPY/IHHYECTBA B TPOLIECCE COBMECTHOI'O BBINOJHEHHS 3a7(a4, YBaKHTEJIbHOIO OTHOLICHHS K
MHEHHIO ONIOHEHTA MpH OOCYXIEHHH TPOO/IEM ECTECTBEHHO-HAYYHOIo  CO/ACPIKAHMA;
FOTOBHOCTH K MOpAIBHO-ITHYECKOM OLEHKE HCMOJIb30BAHMA HAYYHBIX AOCTHKEHWH, 1yBCTBA
OTBETCTBEHHOCTH 32 3aIHTY OKPYKAIOIIECH CPe/ibL:

* HCIO/IB30BaHHE NPHOOPETEHHBIX 3HAHHMH M YMEHHWH JUIA PEIICHHA TNPAKTHYECKHX 337ad
MOBCEIHEBHOH KM3HM, obecreyenus O0e30MacHOCTH COOCTBEHHOW MKH3HM, pPallHOHAIBHOTO
NPHPO/IONIONBE30BAHHS M OXPaHbl OKPYIKAIOLIEH CPE/Ibl M BO3MOKHOCTb IPUMEHEHHS 3HAHUH I1pH
pELICHHH 3a/1a4, BO3HUKAIOIIKX B MOCTIEAYIOMEH MPOQeCcCHOHATIBHOMN ACATEILHOCTH.

OcBoeHHe colepaHusi y4eOHOH JMCIMIUIMHBL «(pH3AKA» OOecrneynBaeT JIOCTHACHHC
CTYJAEHTAaMH CIEAYIOUIHX Pe3VIbTATOB:

* JHYHOCTHBIX:




~ YyBCTBO TOPAOCTH M YBaXKEHHS K MCTOPHH M JOCTIKEHHSM OTEUEeCTBEHHOH (H3HUYECKOH
HAayKH; (DU3NYECKH TPAMOTHOE MOBeleHHEe B MPOPECCHOHATBHOH AEATENLHOCTH H OBITY TpH
oOpaltlieHuH ¢ MpHOOpaMu H YCTPOHCTBAMH;

— TOTOBHOCTb K TPOJODKEHHIO OOpa3soBaHHA M TMOBBINIEHHS KBatu(uKanuu B H30OpaHHOH
npoeccHORANBHOM IeSTeNBHOCTH M OOBEKTHBHOE OCO3HAHHE PO (H3MYECKUX KOMIICTEHIMH
B 9TOM:

— yYMEHHME MCIOJIB30BaTh JOCTHXKEHHS COBpPEeMEHHOH (HM3HMYECKOH HAYKH U (HDU3NYECKUX
TEXHOIOTHil /Ul TOBBIECHHA COOCTBEHHOTO MHTEIIEKTYaTIbHOTO Pa3sBMTHS B BbIOpaHHOH
npodeccHOHANBHOMN IeATEIbHOCTH

— yMeHHEe CaMOCTOSTEILHO J00BIBaTh HOBbIE Ui cebs (u3MHecKHe 3HAHMA, UCIOAb3YA JUIs
3TOrO AOCTYITHBIC HCTOYHUKA HHPOPMAITHH;

— YMEHHE BbICTPAHBATH KOHCTPYKTHBHBIE B3aHMOOTHOLICHHS B KOMAH/IE 110

pELICHHIO OOIIMX 3a/1a4:

— yMEHHE YIPaB/IATh CBOEi [103HABATEILHON JEATENBHOCTBIO, TPOBOUTH CAMOOLIEHKY YPOBHA
COOCTBEHHOTO MHTE/UIEKTYaJIbHOIO Pa3BUTHSA:

* MeTanpeIMeTHbIX:

— HCIO/IL30BAHKE PA3IMUHBIX BUIOB 03HABATENbHOM ACATEIBHOCTH U PEUICHUS (PHU3HHCCKUX
3aja4, NPHMEHEHHE OCHOBHBIX METOZOB NO3HaHWS (HAOMOJCHMS, OINMCAHUS, HM3MEPEHHS.
9KCHEPHMEHTA) JUISl H3YUEHUS Pa3IMYHbIX CTOPOH OKPYKAOIIEH JEHCTBHTE/IBHOCTH]

—  HCHOJILb30BAHHE  OCHOBHBIX  HHTE/UICKTYalbHBIX  ONEpalMil: MOCTAHOBKH  3a1a4H,
(GopMyJIHpOBaHMS THIOTE3, aHANW3a W CHHTE3a, CpaBHeHHs, OOOOILICHHMs, CHCTEMATH3alWH,
BBISBJICHHS TIPHYAHHO-CIIE/ICTBEHHBIX CBs3el, IMOMCKAa aHaloroB, (GOpMYJIUPOBAaHMS BBIBOJIOB
JUIS M3YYeHUs Pa3IMYHBIX CTOPOH (H3nYecKuX 0OBEKTOB, SBJICHHH W MPOLECCOB, C KOTOPBIMH
BO3HHUKAET HEOOXOIMMOCTE CTAJIKHBATHCS B Mpo(eccHOHaNbHOM chepe;

— YMEHHE T¢HEPHPOBATh HJICH H ONIPEACIATE CPEACTBA, HEOOXOIMMBIE /I HX peaTH3allhu,

— yMEHHE HCIIONb30BaTh Pa3THYHble MCTOYHHKH UL TONYYeHHs (U3NYECKOH HHpOpMallHH,
OIIEHUBATH €€ JIOCTOBEPHOCTH;

— yMEHME aHAJIM3UPOBATH M MPEICTABIATH HHPOPMALHIO B PA3IMYHBIX BH/IAX,

— yMeHde NyONMYHO MpPEACTaBIATh Pe3yJbTaThl COOCTBEHHOIO HCCIIEOBAaHHSA, BECTH
JIMCKYCCHH, JIOCTYITHO M TapMOHHMYHO codeTas cojepikanue H (OpMbI NpEACTaBIsAEMOi
uHpOpMALIUH;

- l'lpE,[l!\-lE’I‘llle:

— c(OpPMHPOBAHHOCTh TPEJICTABIEHHH O pold W Mecte (M3MKH B COBPEMEHHOM HAy4HOH
KapTHHE MHpa; NOHMMaHue (U3MYecKOM cyuHOoCcTH HabmogaeMbiXx BO BceneHHOH sBICHHH,
posu (usuku B GOPMHPOBAHHH KPyrosopa U (PyHKIHOHAILHOH rpaMOTHOCTH 4esoBeKa Uls
pelICHHMs TPAKTHYECKHX 3a/1a4;

—BJIaJICHIE OCHOBOIOJIATAIOIIMMH (DU3HYECKHMH MOHATHAMH, 3aKOHOMEPHOCTAMHM, 3aKOHAMH H
TEOPHSIMH;

- YBEPEHHOE UCTIONB30BaHHE (PU3HUECKOH TEPMHHOJIOIHH H CHMBOJIMKH,

~ BJAJEHWE OCHOBHBIMH METOJAMH HAy4HOTO [O3HAHHA, MCIOIb3YyeMBbIMH B (u3HKe:
Ha0JII0/(CHHEM, OTTHCAHUEM, H3MEPEHHEM, IKCIIEPHMEHTOM:

— ymenust o6pabaTsiBaTh pe3yabTaThl K3MEPEHUH, OOHAPYKUBATh 3aBUCHMOCTh

MEKY (PU3MYECKHMH BEJTHUMHAMHE, OOBIACHATH MOJyUYEHHbIE Pe3Y/IbTaThl U JIeIaTh BHIBO/IbL

— chOPMHUPOBAHHOCTH YMEHHA peliaTh (PU3UYECKHE 3a/1a4H,

— ¢OpMHPOBAHHOCTH YMEHHS NPHUMEHSATh IOJTY4YCHHbIC 3HAHWA JUIA OOBACHEHHS YyCIIOBHiH
MpoTeKanus (U3HYECKUX SBJEHWH B mpupoje. npodeccHoHanbHOH chepe U Ul NPUHATHSA
MPaKTHYCCKUX PEIICHUH B IIOBCEAHEBHOM KH3HH,

— c(hopMHPOBAHHOCT COOCTBEHHON IMO3MIMK N0 OTHONIEHHIO K (u3MuecKoid HHpOpMALHH,
MOJYYaeMO# U3 Pa3HBIX HCTOYHUKOB.




1.4. KosiuecTBo 4aCoB HA 0OCBOCHHE NPOTPaMMBbl Y4eOHOH THCUHILIHHBI:
MaKcuManbHOH yueOHo# Harpy3ku oOyuaromerocs - 181 gacos, B ToM uncne:
obs3aTesbHOl ayIMTOPHOI yueOHOM Harpy3kH odydaiomerocs - 121 vacos:
camoeTosTeIbHOI paboTsl obyuatommerocs - 60 yacos.




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOU AU CLHUTIIMHBI

2.1. O6sem y4ebHOM ANCUMANINEBI H BH/ILI Y1e0HOIH paboThI

Buja yuedHoii paborni

O0BeM 9acoB

Makecnmaiibaasi yqedHasi HarpysKa (Bcero) 181
Obs3arenbuas ayIHTOpHAs y4eOHas HArpy3Ka (scero) 121
B TOM 4HUCIIE:

JIEKIIHH 41
nabopaTopHbie paboThI 40
MpakTHYECKHE 3aHATHS 40

Camocrosreasnas pabora ofyualomerocs (Bcero) 60
B TOM HHCIIE:

camocTosiTe/bHas paboTa M0 MOATOTOBKE pedepaToB M HMHIAMBHIYATBHBIX 20
MPOEKTOR

BHEAY/MTOpHAs caMOCTosATeIbHasA padboTa 40
Hroroeas arrecrauus B popme IK3AMEHA
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3. XAPAXTEFUC THKA OCHOBHBIX BU/10B VYEBHOM JAESATEJIBHOCTH

CTY,IE
“0/lepKanne
cOyderHs

Kurew i ik

ITOB

| XapaKTepHCTHKA OCHOBHBIX BH/I0B 1€ATE/IbHOCTH CTYICHTOB (na
ypoBHe y4eOHbIX el CcTBHIT)

[OCTAHOBKM  LeJel  JIeSATEIbHOCTH,  IUIAaHHPOBAHHA
COBCTBEHHOM NEATETBHOCTH VIS IOCTHIKEHHsS TOCTABJICHHBIX Lesiei,
Mpe/BUIcHUS BO3MOXKHBIX Pe3y/IbTaTOB THX JICHCTBHI, OpraHu3aliu
CAMOKOHTPOJISI M OLEHKH TOJIyYeHHBIX Pe3yJIbTATOB.

PasspTHe CHOCOOHOCTH SCHO M TOYHO H3jaraTb CBOM MBIC/IH,
J0rHYecKkd OOOCHOBBIBATHL CBOKO TOYKY 3peHHs, BOCIHPHHHMATbh H
aHAIN3MPOBATh MHEHHA CcOOECeHHKOB, TpH3HABas MPaBO JPYroro
ye/I0ReKd Ha MHOE MHEHHE.

[Tpon3Benenue u3MepeHus: GU3NYECKUX BEIMYMH M OUEHKA TPAHHIIbI
OTPEIIHOCTEH H3MEPEHHH.

[Ipe/icTapeHne TPaHKIIB IOTPETHOCTeH H3MePEHHH TIPH MOCTPOCHHH
rpadukos.

VMeHHe BBICKA3BIBATH THIIOTE3Bl JUI OOBSCHEHHs HaOJIO1aeMBbIX
SBJICHHUH.

VMeHUe rpe/yiarath MOJISIH SABICHHHA.

Yka3anue rpaHull IPUMEHUMOCTH (U3HYECKHX 3aKOHOB.

U3r0keHde OCHOBHBIX MOJIOXKEHMH COBPEMEHHOH HAay4HOH KapTHHBI
MHpa.

[pygejicHUe NPUMEPOB BIMAHHSA OTKPHITHH B (u3MKe HaA nmporpece B
TEX11KEe U TeXHOJIOTHH IPOH3BO/ICTBA.

UcronbzoBanne MHTEpHETA UTs IOMCKA HHpOpMaLnu

ITpencraBnenue

MEXAHHYECKOTO JIBHXKEHHS TejJa YpPaBHEHHAMH
3aBMCHMOCTH KOOPAMHAT U MPOEKIHEH CKOPOCTH OT BPEMEHH.
IMpejcTaBlieHAe MEXaHWYecKOro JBWEHHA Tena  rpadukamu
3aBUCHMOCTH KOOPHHAT H IPOEKIHEH CKOPOCTH OT BPEMEHH.
OrnpeesieHie KOOPAMHAT MPOHIACHHOTO IyTH, CKOPOCTH M YCKOPEHHU
rena 110 rpaMKaM 3aBUCHMOCTH KOOP/IMHAT U MPOCKIHH CKOPOCTH OT
ppevenn. OrnpezeneHde KOOPAMHAT IMPOHIEHHOIO MYTH, CKOPOCTH H
YCKOPEHHMS TeJla 10 YPaBHEHHAM 3aBHCHMOCTH KOOP/MHAT H IIPOCKIMH
CKODOCTH OT BPEMEHH.
[TnoB2nienue CPaBHHTEJIBHOTO
PABHONEPEMEHHOTO JIBHIKEHHH.
Vxesanue MCIOJB30BAaHMA [OCTYNATENBHOIO H
JIBIZKSHEHA B TEXHHKE.

[TproGperenne onmbiTa paboThI B TPYINIE C BBHINOIHEHHEM Pa3jIniHBIX
CO.11alTbHBIX POJICH.

Pairaborka BO3MOKHOMW CHCTEeMbl JEHCTBHH W KOHCTPYKIHMH s
9XC ICPUMEHTAIBHOTO ONPE/ICNICHAs KHHEMATHICCKUX BETHTHH.

aHaJM3a  PaBHOMEPHOIO "

BpalnaTesbHOro
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[Tpecrasnenue nHGopMaluK 0 BHAAX JIBHKECHUS B BU/IC TaOJIHILBI

| 3aKOELI COXPAHEHIS ﬂpn-mel-nirme 3aKOHA COXPaHEHMSI HMIYJIbCa JUI  BBIYHCICHHS
B MEXHEKE WaMeHeHUH CKOpOoCTel TeJl IPU UX B3aUMO/ICHCTBHAX.
Wsmepenne paboThl CHII M H3MEHEHHE KHHETHYECKOH SHEPriy Tejla.
' Briuncrienne paboThl CHIl B H3MEHEHHS KHHETHYECKOH YHEPriH Tela.
| BLIUKC/IEHHE TOTEHIMAIBLHOM YHePrUuy TeJjl B TPaBUTAllHOHHOM TOJIE.
O ipe/iesenne TOTEHIMAIbHOM SHEPIHH YNPYTo AehOPMUPOBAHHOTO
TeIA 110 U3BECTHOH 1e(OpMaluu ¥ KECTKOCTH TeJa.
[IprveHeHHE 3aKOHA COXPAHEHMSA MEXaHWYeCKOH OHEPrHH IIpH
pacueTax pe3yJbTaTOB B3aHMOJACHCTBHH TEl TIPABUTALHOHHBIMH
CHJIAMM M CHJIAMH YIIPYTOCTH.
Viaranue rpaHul] IPUMEHHMOCTH 3aKOHOB MEXaHHKH.
Viasanue  yueOHBIX  JIMCLMIUIMH, [pH  HM3YYCHHH  KOTOPbIX
AC T01B3VIOTCS 3aKOHBI COXPaHEHHS

2. Cenogbl W icaiibHBIH a3

MOJIEKY TAPHOH BLi10THEHAE YKCIIEPHMEHTOB, CIYKAIUX JUIs 000CHOBaHHS

(DHUIM | MO. eryspro-kuHeTHyeckoi Teopun (MKT).

TepMO/IHHaM HKY Pemenue 3a1a4 ¢ IPpUMEHEHHEM OCHOBHOIO YPaBHCHHA

Ocrosbl MOJICKYIIAPHO-KMHETHYECKOH TEOPHH ra3oB.

MOJICKVJIApH OH Ornpe/ieieHde mapaMeTpoB BEIIECTBA B razo00pa3HOM COCTOSHHHM Ha
KHHETHHECKOH OCHOBAHMM YpaBHEHHUs COCTOSIHUA HACAIBHOIO Iasa.

TEOP ¥ wu. JipesiesieHHe TapamMeTpoB BEIeCTBa B ra3000pa3sHOM COCTOSHHH

HpOCXOIAMMX TpolieccoB 1o rpadukam sasucumoctd p (1), V (T), p
V)

JxenepuvenTanbioe ucenenosanne sasucumoctu p (T), V (T), p (V).
llpusictasnenue B BUje rpaHKOB H30XOPHOTO, H300apHOro

i 1150 TEPMHYECKOro MPOIECCOB.

BirigpcieHue cpeIHed KWHETHYeCKOH SHEPrHM TEIIOBOTO IBHIKCHUS
MOJIZKYJI [T0 W3BECTHOM TEMIIepaType BELIeCTBA.

31, ka36IBAHKE THMOTE3 14 00BbACHEHHS HAOMIOIaeMbIX SBJICHUH.
Vic3aHne TPaHMIl TPUMEHHMOCTH MOJENH «HICalbHBIA ras» H

saxcEoe MKT

Ocrosbl Asvepenne KoIUYecTBa TeIIOTH B poLeccax TeIIonepeiatiu.

TEePMO IMHANMMKH PLodeT KOJMYECTBA TEIUIOTHI, HEOOXOIMMOrO JUIS OCYIIECTBIICHHA
32146100 Tpollecca ¢ Teruionepenaded. Pacder  m3aMeHeHHA
i, [peHHell dHeprHM Ted, paboThl M IEPEaHHOro KOJIHYECTBA

[eil1C Thi C UCIIONIB30BAHUEM NIEPBOTO 3aKOHA TEPMOJAMHAMHKH.
Pictet paboThl, COBEPIIEHHOM Ta3oM, 1o rpaduky 3aBHCHMOCTH
p{V)

3roencane paboThl ra3a, COBEPIICHHOW NMPH U3MEHEHHH COCTOSHMSA

10 caviciytomy mukiny. Berucnenuwe KIIJL npu coBepiieHun rasom
paooTE B TIpolleccax W3MEHEHHS COCTOSHHUS MO 3aMKHYTOMY IMKITY.
Oy cHeHAE NPUHIMIOB AEHCTBUS TEILUIOBBIX MAIIXH.

Jlenonerpauns pomd (QU3WKH B CO3JaHHM M COBEPLICHCTBOBAHWH

[Ei1.10BBIX ABHraTENeH.
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M3:107KeHHE CYTH SKOJOTMYECKHX MpobsieM, 00yCIIOBICHHbIX paboToit

FerIOBEIX ABHTATENIeH W MTPeUIOJKEHHEe ITyTH HX PEIICHUS.

Vxasanne rpaHuil MPUMEHUMOCTH 3aKOHOB TEPMOJIHHAMHKH.

Vuende  BeCTH  JIMANOr,  BHICAYIIMBATH  MHEHHE  OIIOHEHTa,
y4acTBOBATH B JMCKYCCHH, OTKPBITO BBIP@XKAaTh M OTCTaWBATH CBOIO
rO4K)

IpeHUs.

Viasanpe yaeOHBIX JTUCHHIUINH, NPH H3YYCHAH KOTOPBIX MCIOIb3YIOT
vyehnbil Marepaat « OCHOBBI TEPMOTHHAMMKHY

CroifcTaa napoB, JKHAKOCTEH, TBEPABIX TEL.

Flavepenue BIaXHOCTH BO3JTyXa.

Pooder KOJMYecTBa TEIUIOTHI, HEOOXOJUMOTOo /Ul OCYIIECTBIICHHSA
poil2cca TNepexosia BELIeCTBAa M3 OJHOr0 arperarHoro COCTOAHHA B
Apyrae.

JICCHCPHMEHTA/IbHOE HCCIIEI0BaHHE TEIUIOBBIX CBOHCTB BEILECTRA.

[T isccHue MPUMEPOB KaNMIUISPHBIX SBICHHH B ObITY. HpPHPOJIE,
re:zKe.

/ol 20BaHAe MeXaHHMUYecKHX CBOWCTB TBepiblx Tenl. [lpuMenenue
JuionteciuX  NOHATHH M 3aKOHOB B y4eOHOM — Marepuaie

~ heccronabHOrO XapaxkTepa.
1.0 p20Banne ViaTepHeTa Ul moucka MH(OpMaIHu o pa3zpaboTkax
1 U0 MEHEeHHAX COBPEMEHHBIX TBEPABIX H aMOP(HBIX MaTepHAIIOB

I

-~

3. JNexXTpoaA I HaAVHKA

INeKTPOCTATHKA 4ol..oJCHME CHJI  B3aMMOICHCTBHA  TOYEYHBIX  IJICKTPHYECKHX

30,008,
ApCIcHEE  HANPAKEHHOCTH  JJICKTPHYECKOro Tmojs  OJHOTO H
HECKU/IBLICMX TOYEYHBIX IEKTPHUYECKHX 3apsi/iOB.
BurduciieHde  MOTEHLIMana  JIEKTPHYECKOTo  1MOojad  OJHOTO  H
HEC KU/ BKMX TOUEHYHBIX IEKTPUYECKHX 3apsoB. M3Mepenne pasHocTH
110 TCHITHATIOB.
vepenne JHEPIrHH IEKTPHYECKOI O 0JIA 3apsAKEHHOTO
L5 HCaTopa.
CIZHWE  DHEPTHHM  DJIEKTPHYECKOTO  IT0Js  3apsAiKEHHOro
XGuacHcaropa.
“sansBoTKa JjiaHa H BO3MOXKHOM CXEMBI JeHCTBUH
G MSHTAIBHOTO Olpeie/ieHds 3JIEKTPOEMKOCTH KOHACHCATOpa H
JLUISKTPHYECKOH MPOHMIIAEMOCTH BEILECTBA.
4o4cdM€  CPAaBHHUTENIBHOrO  aHaiu3a  PaBUTAllHOHHOTO M
(. pOCTATHYECKOro TIOJIeH.

[TOCTOSHHBIH TOK lynicsende MorqHOCTH AnexTpudeckoro Toka. M3mepenne DJIC m
|
(L1100 JCHKME PacyueTOB CHITHI TOKA W HANPSUKEHMH Ha yJacTKax
Saenpaseckux nenei. O6bICHEHNHE HA IPUMEpE EKTPHUIECKOH HEH
oo s merounnkamu toka (DJIC), B KakoM cliydae MCTOYHHK
teckoit dHepruu paboTaeT B pexHMe eHeparopa, a B Kakom

1 PEIKMME oTpeOuTens.
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O TeMmreparypbl HMTH  HaKaJIHBaHHS. Ifi?.mepem;'

peeneHue
971011 PUUECKOTO 3apsjia 9JIEKTPOHa.
Cusie BOJIbTaMIIEPHON XapakTepUCTUKH JIHOMA.
TpoReIeHne CPaBHATENBHOrO aHAIH3a MOMYNPOBOJHAKOBBIX AHOAOB

1 TPHOI0B.
croinioBarne ViHTepHeTa Uis ToMcKa HH(pOpMaLkK O NepCerneKTHBAX
| pasPUTHY n-.».-]ynpono;_muxosoﬁ TeXHHUKH.

VO LA 0BICa TPHYHHHO-CIIS/ICTBEHHBIX CBA3CH.

oo qinsie gernends V3mepeHue HMHIYKIHH MariHHTHOrO - MOJIA.
3o qeHMe  CWl,  IEMCTBYIOIMX Ha MPOBOJAHHK € TOKOM B
MaT'd THOM TIOJIE.

Biiccnde  CHIL  ACHCTBYIOIMIMX —HA  SIEKTPUYECKHH  3apsii,

e rnniics B MATHUTHOM T10J1€.

Vi 3aHUe sIBIIEHHH 9JIeKTPOMArHUTHOM WH/IYKIIHA,
Cal L. B L /KIAH.

} Lo HWe SHEPruH MarHuTHOTO IOJIA.

7 CHCHHE NPUAHIIATIA ICHCTBHSA JIEKTPOABUTATEIA.
(M€ PUHIIANA JEHCTBHS TEHEpaTopa EKTPHIECKOro TOKa H
SMepHTE/IBHBIX TPHOOPoB. OOBACHEHHE MPUHLIMAIA JICHCTBHSA
siokrporpada, yeKopuTesiel 3apsiKeHHbIX YacTHIL.
fCUMe POJM MArHWTHOrO MO 3eMIH B OKH3HH pacTeHui,
i I X, 4eJIOBEKA.
DiLolcHMe  IPUMEPOB  NIPAKTHYECKOro TPHMEHEHHsS HW3YHCHHbIX
. 3aKOHOB, TPHOOPOB, YCTPOHCTB.
1€ CPAaBHUTEBHOTO aHAIN3a CBOHCTB HIEKTPOCTATHIECKOTrO,
{070 ¥ BAXPEBOTO IEKTPHUECKUX MOJIeH.
L0102 HA TIPEMEpe MarHMTHBIX ABJICHHI, oveMy Qu3nKy
1 | ACCMaTPHBaTh KaK METATHCLHUILTHHY.

1. Koaebanus
H BOJTHBI

MexaHHuecKue . _llo.sAHWEe 3aBHCMMOCTH Mepuoja KoiaebaHuil MaTeMaTH4ecKoro
(i OT €ro JUTHHBL, MAcChl M aMILTHTY/Ibl KOJIeOaHHH.
) _usaiide 3aBMCHMOCTH nepHoia KosebaHui rpys3a Ha MpYXKHHE
01 C'C Macehl M KECTKOCTH MpYXHHBL DBpryucieHue mneproza
Cooelan it MaTeMaTHYeCKoro MasiTHHUKA MO HM3BECTHOMY 3HAUCHHIO
€ Bl BBIMKCIEHHE TepHoia KojedaHui rpysa Ha MpYXKHHC 10
{20 CUniV 3HAYEHHSM ero MacChl M KECTKOCTH MPYKHHBL.
[a HABBIKOB BOCIPHHHMATD, aHa/In3UPOBATE,
JiLIBATE M TIPEIbSBISATE MH(GOPMAIMIO B COOTBETCTBHH C
HBIMH 3a1a4aMHu.
Loiis e s e TPHMEPOB aBTOKOIeDaTe IEHBIX MEXaHHIECKHX
[posenenne KiaccnGukanuu kojebanuii.

Loy e ponHbl MisMepeHHe [UTMHBL 3BYKOBOH BOJIHBI 10 PE3Y/IbTaTaM
Lo, vl nHTepdepeHIMH 3BYKOBBIX BOJIH.

e W oOBACHEeHMe sBjieHui uHTephEpeHIHH H AU paKiyy

KoneCaHusg vitah i

JCKHX BOJIH.
. jeHue obriacTedl MPUMEHEHHs YJIbTpa3ByKa H INEpPCICKTHBbL
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| DieKTPOMArHUTHBIC
Kostebanug

IeKTPOMArHUTHBIE

BOJIHBI

5. Onruka

[Tpupona ceeTa

CTIOJIB30BAHKHA B pasJIHYHBIX obnacTdXx HayKH, TEXHHKH, B

[+
(CHIE  CYTH  9KOJIOTHYECKHX npo0biem,
foTBHEM 3BYKOBBIX BOJIH HAa OpraHu3sM 4e/IOBEKa

CBA3AHHBbIX C

0neHe OCIMIIOrPAMM FaPMOHHYECKHX KOsleOaHHH CHITbI

>T1H.
HIHE 9JIEKTPOEMKOCTH KOHJIEHCATOpA. HUzmepenue
§ 1HOCTb KATYILUKH.
1WZaHHe ABJICHHS 3EKTPHYECKOro pe3oHaHca B
A4 TSILHOH 1eNH.
CleHde  AHAJNOTHHM  MEKAy — QHU3HYEeCKHMH — BEJIHUHHAMM,
H3YIOIMMH MeXaHHYEeCKylo 51 MEKTPOMATHUTHYIO

'0IbHBIE CHCTEMBI.
‘ueHHil CHIIBI TOKA U HATPSOKEHHS Ha dJIEMEHTaX [EIH
Oro TOKA.
“ae TIpHHIMANA AeiicTBus TpaHchopmatopa. Mecnenopanne
_ JelicTBus reHepaTopa IepeMEHHOr0 TOKa.
~panue MuTepHeTa /U IOMCKa HHPOPMAIIMH O COBPEMEHHBIX
fepejiadd eKTPOIHEPruy

. -AcHME pajMoniepesauyd M pamuonpuema. Mccrienosanue
JIeKTPOMATHHTHBIX ~BOXH C  TIOMOMLIBIO  MOOMJIBHOIO

 1SHHOCTHOTO OTHOIICHHS K M3ydaeMbIM Ha ypoKax (H3HKH
{ 1.1 4 OCBAMBAEMBIM BHUIaM JedTeabHOCTH. OOBbACHEHHE
(A TBHOTO Pa3/Inyus TPHPOL! YIPYTHX U H/IeKTPOMarHHTHBIX
LI3I0KEeHHe CYTH  SKOJOTHYECKMX MNpoOiieM, CBA3aHHBIX C
2 AUTHBIME KOJIeOaHUSIMHA U BOJTHAMH.
5J€KTPOMArHUTHBIX BOJH B
obatuax Beenennoi

CHHS  POJH COBpPEMEHHBIX

S.Uiie Ha TIDAKTHKE 3aKOHOB OTPAXKEHHA W ITPEIIOMJICHHA
Jpi peLICHHHM 3a71ay.
CTMIEKTPAIIBHBIX
ILCKOT O TI1a3a.
& CTpouTh H300paKeHHs PEAMETOB, 1aBaeMbIC JIHH3AMH.
[ACCTOSHMS OT JIMH3BI 10 H300pXKEHUS NPEIMETA.
UTUYCCKOH CHITBI JIMH3EL

e DOKYCHOTO pacCTOSIHHS JIMH3BI.

© MOJ€/IeH MUKPOCKOTIA H TeJIeCKoIa.

il CHHE I'PaHHIL YYBCTBHTEIIBHOCTH
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"BonHoBbIe CBOMCTRA | 1140110 cHNe SBIeHUA HHTEp(EpeHIEH 3IeKTPOMArHUTHBIX BOJIH.
| cBETA ot o0 e gBIeHrs TH(QPAKIAE 3JICKTPOMAarHiTHBIX BOJIH.
(o e Ee 9BICHHS TTOIAPH3aLMH JICKTPOMAarHHTHBIX BOJIH.
| Vlaveperde JUTHHB] CBETOBOM BOJHBI IO PE3yJIbTaTaM HaOMoIeHUS
wrepdepennan. Habmozexue ABICHUS JudpakiMd CBETA.
Gue gBneHMs TOJISpH3alMu M jacriepcuu csera. Ilonck
Azauuil ¥ CXOACTBA MEKAY AH(PAKIHOHHBIM W JIHCTICPCHOHHBIM

' i - v2 TpUMEpOB MOSBICHHS B MPHPOAE W HCIOJIL30BAHHA B
caqenuii uaTepepeHtny, JUdpakiuy, [MOoIIpH3alul K
ceta. IlepednciieHHe METOAOB T[O3HAHHA, KOTOPBIC

O=0ibl [PY M3YYEHHHU YKA3aHHBIX SIBJICHHH

6. DIeMeHTHI
KRAHTOBOH

busuxu

Kpanosast ONTHKA  svu. ocine (hoTosnekTpuueckoro s¢pgexra. OOBACHCHHE 3aKOHOB
144 (14 OCHOBE KBAHTOBBIX MPECTABICHHUIA.
QXCHMATBHON KHHETHYECKOH YHEPIHH JICKTPOHOB ITPH
doroicTpryeckoM addexre.
suue paboTh! BBIXOJ@ HEKTPOHA MO rpadHKy 3aBHCHMOCTH
WiRe L loHOM KMHETHYEeCKOH SHeprud (POTO3IEKTPOHOB OT HacTOTh
Aiepenne paboThl BBIXO/1A 3JIEKTPOHA.
e TIpHOOPOB  YCTAHOBKM, B KOTOPBIX IPHMEHSETCH
cunHoeTs GoToaddexTa.
[CiE KOPITYCKYISPHO-BOIHOBOTO Jlyajli3Ma CBOMCTB (JOTOHOB.
LC43¢ PO KBAHTOBOM ONTHKH B Pa3sBUTHH COBPEMEHHOM

Duzuka atoMa

(2 JIMHeHJaThIX CIIEKTPOB.
OTbl U UIAHBI BOJHBI HCITYCKAaeMOI0 CBeTa IPH NMEPEXOAC
2014 13 OJTHOTO CTAllHOHAPHOIO COCTOAHHSA B IPYIO€.
2 UPOMCXOAUICHHS JIHHEHYAToro CreKTpa atoma BOA0po/a
» JHHeHYaThIX CNeKTPOB pa3s/IHYHbIX 'A30B.
oBaHle IHHeYaToro CreKkTpa.
L SdERE NTPHHIMNA pabOThI TIOMUHECIIEHTHOH JIaMIIBI.
- 1 00bsiICHEHHE NPUHIIKAIIA JICHCTBHA 1a3epa.

|l 12 IPHMEPOB HCMOJIB30BAHMS JIa3epa B COBPEMEHHOM
S IHTHKE,
Lanve MiarepHera s moucka nH(opmMaiini 0 neperneKkTiBax
[ 51 asepa
duinka aTOMHOIO pienne 51}35:,05 anb(a-dacTull B Kamepe Bunbcona.
anpa - CLcranWe  s/epHbIX  M3IY4YeHMH ¢ T[OMOINBIO  CHETYHKA

ol cBA3d aTOMHBIX 41€P.
LG 3apdama A MaccoBoro yydclaa aroMHOro  saapa,
L1ETD B Pe3y.1bTaTe paJuOaKTHBHOI'O pacrmaja.
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HHWC JHEPIriM, 0cBOOOIKIAIOLIEHCS npH paanoakKTHBHOM

{ ST EHe TIPOIYKTOB SIEPHOH peakiMu.
1112 HHEPriy, OCBOOOKIAIOIIEHES TPH SICPHBIX PCAKIIHAX.
¢ MPEMMYLIECTB M HEAOCTATKOB HCMOJIB30BAHUS ATOMHOMH
Yy MOHU3UPYIOMIMX HM3JIyYeHHH B TNPOMBILIICHHOCTH,
; CVIM  IKOJOTMYECKHX — Tpo0ieM, — CBA3AHHBIX €
(CCKUM JIeTICTBUEM PaIMOAKTHBHBIX H3JTyYeHHUH.
inaccH(pUKAMA  AJIEMEHTApPHBIX  YaCTHIl 1O HX
d 1 xapakTepucTHKaM (Macce, 3apsjly, BPEMCHH KH3HH,
i 1.)
] (. LeHHOCTel HAYYHOrO TO3HAHHSA MUpa He BOOOMIE JUlf
oTBAa B OLEJIOM, a JUIS K&KI0ro 00ydaroumerocs JHYHO,
BAAJCHWSA METOIOM HAYYHOI'O MO3HAHHA JUIA JTOCTHKCHUSA
(0 20M BUJE NPAKTHYECKOH JeSTelIbHOCTH

7. DBOIIOIHSA
BeeneHHoM

Crpoenue u 11 3a 38e37aMH, JIYHOH M TUIaHETaMH B TEJIECKOIL.
pasBaTHE > CONHEYHBIX TISTEH ¢ TOMOUIBIO TENECKONa H COTHETHOTO
Beenernnoi
¢ sopaaue VHTepHeTa JUls MOMCcKa H300paXeHHi KOCMHYECKHX
¢ idopmaunn 06 X 0COOEHHOCTSX.
. . .ouue  BOSMOXKHBIX  CLEHapueB dBOMIOLMH  BeeneHHOM.
| (sosarne VinTepHera s IOMCKa COBpeMeHHON HH(OpMAINK 0
' setennoil. Onenka nHQOPMALMK € MO3UIHH €€ CBOHCTB!
o181, 00 BLEKTHBHOCTH, TIOJIHOTBI, aKTYaJIbHOCTH U T. L.

i s3e3/1 [ HI0Te3a MPOUCXOKICHHSA COJTHEYHOM CHCTEMBI.
SHCprUM.  OCBOOOXKIAIOMIEHCA TPH  TEPMOSIAEPHBIX

jBKa 1podeM TepMOSIEPHOH 3HEPreTHKH.

: 15 1ASHAS COJTHEYHOM aKTHBHOCTH HA 3eMITIO.
PO KOCMHYECKMX HCCIICIOBAHHH, HMX HAY4HOIO H

RCI0 SHAYCHHS.
COBPEMEHHBIX THIOTE3 O MPOMCXOKACHHH CONHEUHOM

[ a]
LS
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Peanmzaums  yueOHOH
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