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1 lesan u 3axa4M 0CBOCHHUS TUCHHUIINHBI

HenssMu ocBoeHUS TUCHMILIMHBI «DU3NKa» SABISIFOTCS:

— (popMupoBaHUe MHTEpEca M CTPEMIICHUS] OOYYaAIOUIMXCS K HAYYHOMY H3YUCHHIO MPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

—pa3BUTHE  TPEACTABICHMA O HAayyHOM METOJAe TMO3HaHUA U  (OPMHPOBAHHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

—(opMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yJbTaTa H3YyYCHHS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

—(opMHpOBaHUE YMEHUN OOBSACHATH SBJICHUS C HCIIOJIB30BAaHHEM (PH3MUECKUX 3HAHUNA H
Hay4HbIX JI0KA3aTENIbCTB;

—(opMHpOBaHUE TPEACTABICHUN O PO (PU3MKH JUISI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOT .

2 Mecto aucuumiinnbl B cTpykrype HIICC3
VYyebHnas JUCHUITIIINHA «Duznkan» HN3y4acTCd KakK JUCHUIIIMHA H3 00s13aTeIbHBIX y‘-Ie6HI)IX
peIMEeTOB B 00111€00pa30BaTEIbHOM IIUKJIE Y4eOHOTO MIIaHa.

3 TpeGoBaHus K pe3y/IbTaTaM OCBOCHHUS COAEPKAHUSA TUCHHUILIHHBI

OcBoeHue qUCHUILIMHBL «DU3uKa» MpeArnoaaraeT pelieHue CiaeIyonmX 3a1au:

— NIpUOOpeTeHrne CHCTEeMbl 3HaHUM 00 o0umMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAHWKY, MOJICKYJSAPHYIO (U3WKY, SJIEKTPOJMHAMHUKY, KBAHTOBYIO (DHU3HUKY H
3JIEMEHTHI ACTPOPU3UKU;

—(opMHpOBaHNE yYMEHUN NPUMEHSTH TEOPETHUYECKUE 3HAHHS IS OOBSICHEHUS (DU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IIOBCEIHEBHON KU3HU;

—OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 33/1a4 C SBHO 33aJaHHOH (U3UYECKON MOJEIbIO,
3ajiay, MOJPa3yMEBAIOLIUX CaMOCTOATENbHOE CO3JaHHe (PU3MUECKOW MOJENH, COOTBETCTBYOIIEH
YCIIOBUSIM 3aJ1auu;

—MOHUMaHuEe (QU3MYECKUX OCHOB M NPUHIUIOB JAEHCTBHS TEXHUYECKUX YCTPOWCTB H
TE€XHOJOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CPEY;

—OBJAJICHUE METO/JaMU CaMOCTOSATENBHOTO IUIAHUPOBaHMS M TPOBENEHUS (U3NYECKUX
OKCIIEPUMEHTOB, AaHalIM3a U HUHTEpIpeTanud HHQOpPMAIMH, OIpENelIeHUs JIOCTOBEPHOCTU
MIOJIy4YE€HHOT'O pEe3yJIbTarTa;

—CO3/IaHUE YCIOBUH Uil pPa3BUTUA YMEHUH MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUYECKON
JESATEIIBHOCTH.

[Ipouecc wm3ydeHMs] AMCUMILIMHBI HANpaBieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLIUX
o0mux kommeteHuuit B coorserctBun ¢ @I'OC CIIO no gaHHOM crnenuaibHOCTH:

OK O0l. Bsibupare cnocoObl pemeHuss 3a1ad  NpOPEecCHOHANBHONW  JESTeNIbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a W HHTEpPIpEeTalHu
uHpopMaud U HHGPOPMALMOHHBIE TEXHOJOTMM JUIsl BBINOJHEHMS 337a4 NpoQecCHOHATbHON
JESITEIbHOCTH.

OK 03. IInmanupoBaTh M peAIN30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccnoHanbHOM cdepe, UCTOoIb30BaTh 3HAHUS
1o (PMHAHCOBOW T'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcymiecTBasTh YCTHYIO U NMHCBMEHHYI0 KOMMYHMKAIIMIO HA TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepaiuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 07. CoznelicTBOBaTh COXPAHEHUIO OKPY>KaIOLIEH Cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, IPUHIIUIIBI OEPEXITMBOTO IPOU3BOJICTBA, 3PPEKTUBHO AEHCTBOBATh B
Ype3BbIYAHBIX CUTYyalHSIX.

[1IK 1.1. BeINOAHATH Onepanyy N0 TEXHUYECKOMY OOCITYKHUBAaHUIO U PEMOHTY AJIEKTPUUYECKOTO
U 3JICKTPOMEXaHUYECKOT0 000PYJOBAHUSI.
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IIK 1.2. IIpoBOANTH AMATHOCTUKY M MCIBITAaHUS 3JEKTPUUYECKOTO M IJIEKTPOMEXaHUYECKOTO
0o0opyIoBaHuUs.

I[IK 3.1. IIpoBoauTh AMArHOCTHKY TEXHHYECKOTO COCTOSHHUS  DJIEKTPUYECKOTO U
3JIEKTPOMEXaHUYECKOr0 000py10BaHHs YHEPIOYCTaHOBOK.

[IK 3.2. OcymiecTBiATh MpPOBEICHHE PA0OT MO TEXHUYECKOMY OOCIYy)KHBAaHUIO M PEMOHTY
JIEKTPUUECKOTO U 3JIEKTPOMEXaHUYECKOI0 000PYI0BaHUS SHEPTOYCTAHOBOK.

I[IK 4.1 OcymectBisiTh pPEeMOHT, HaJdaJKy ¢ OOCIY>KHBAaHHE DJIEKTPUUECKOrO0 H
JIEKTPOMEXaHUYECKOT0 000Py0BaHMSL.

I[IK 4.4 BpImonHATH pacyeTbl 3JEMEHTOB 3JIEKTPUUECKOIO U DIIEKTPOMEXAHUYECKOIO
o0opyIoBaHuUs.

IIK 5.2 OcymecTBiasTh MNPOKIAAKH HIEKTPONPOBOAOK M BBINOIHATH 3JIEKTPOMOHTAXKHbIC
paboTHI.

B pesynbTare 0CBOCHUS AUCIUILTUHBI 00YYaIOIIUICs JOKEH

3Hamb:

31. cMbIcnm mTOHATHH: (HU3WYECKOe SBICHUE, THIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICIICTBHE, 3JEKTPOMAarHUTHOE I10JI€, BOJIHA, (DOTOH, aToM, aTOMHOE SApPO, MOHU3UPYIOIIHE
U3ITyYEHUSs;

32. cMbIcll (PU3MUYECKUX BEIUYMH: CKOPOCTb, YCKOpPEHME, Macca, Cuila, UMITYJbC, paboTa,
MEXaHUYECKasi HHEprusi, BHYTPEHHSS HSHEprusi, aOCOJIOTHAs TEMIEparypa, CPEeIHss KUHETHYecKas
JHEPrus 4acTUll BEIIECTBA, KOJIMYECTBO TEIUIOTHI, SJIIEMEHTAPHbIN 3JIEKTPUUECKUN 3apsif;

33. cmbicn  (pU3MUECKUX 3aKOHOB KJIACCHYECKOH MEXaHHKH, BCEMHUPHOTO TSATOTCHUS,
COXPAaHEHHUs DHEPIuHU, UMILYJbCa M DJIEKTPUYECKOIrO 3apsia, TEPMOJMHAMHMKHU, JIEKTPOMArHUTHOU
uHAyKIuH, Gorodddexra;

34. BKJIaJ POCCUHCKUX U 3apyOeKHBIX YUCHBIX, OKa3aBIIMX HauOOJIbIlee BIUSIHUE HA pa3BUTHE
¢buzuky;

ymemy:

V1. mpoBOAUTH HAONIOAEHNS, TUIAHUPOBATH U BBIMOIHITH 3KCIIEPUMEHTHL;

VY?2. BBIABUTaTh TUIIOTE3BI U CTPOUTH MOJEIIN;

V3. npUMeHsTh NOJTyUYEHHbIE 3HaHUS M0 PU3UKE ISl 00bSICHEHUS Pa3HOOOPa3HBIX (PU3NYECKUX
SBJICHUM U CBOWCTB BELIECCTB;

V4. npakTH4eCKH UCI0JIb30BATh (PU3MUYECKNE 3HAHUS;

V5. oleHUBaTh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM HH(pOpMaLNu;

VY6. ucnonb3oBaTh MPUOOPETEHHBIE 3HAHMSI U YMEHUS Ul pEIICHUs MPaKTHYEeCKUX 3a]ad
NOBCEIHEBHOM kKM3HM, oOecrieyeHHss O€30IacHOCTH COOCTBEHHON JKHM3HM, pPalMOHAIBHOTO
IPUPOJIONIOIB30BAaHUS M OXPaHbl OKPYKAIOUIEH Cpeibl;

V7. onuceiBaTh U OOBSICHATH (U3UUECKUE SIBICHUS W CBOWCTBA TeJ: CBOWCTBA Tra3oB,
KUAKOCTEH M TBEPIBIX TEIN; 3JIEKTPOMArHUTHYI0 MHAYKIHIO, PaclpOCTPAHEHHE 3JEKTPOMArHUTHBIX
BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3JIyYE€HHUE U MOTJIONIEHHE CBETa aTOMOM; (poTOr(heKT;

V8. oTnnyarh runoTessl OT HAYYHBIX TEOPHIL;

V9. nenate BBIBOJIbI HA OCHOBE YKCIIEPUMEHTAIbHBIX JAHHBIX;

V10. mpuBOAWTH NMPUMEPHI, MOKA3bIBAIOIIME, YTO HAOJIOJEHUS U DKCHEPUMEHT SBISIOTCS
OCHOBOH JJI1 BBIIBWKEHUS TMIIOTE3 U TEOPUM, MO3BOJIAIOT NPOBEPUTH UCTUHHOCTH TEOPETHUECKHUX
BBIBOJIOB; (pu3myeckass TEOpUS JTAaeT BO3MOXKHOCTb OOBSACHATH W3BECTHBIE SBJIEHUS MPUPOABI U
Hay4HbIe (DaKTbl, IPECKa3bIBATh €I1le HEU3BECTHBIE SIBICHUS;

V11. npuBoaUTH MpUMEpPHl NPAKTHYECKOIO MCIOJIb30BaHMS (U3NYECKUX 3HAHUN: 3aKOHOB
MEXAHUKH, TEPMOAMHAMUKM W  DJJEKTPOAMHAMHUKM B  DHEPreTUKE;  Pa3JIMYHBIX  BHJIOB
AIIEKTPOMArHUTHBIX U3IYYEHUH A1 pa3BUTHSA PaJMO U TEIEKOMMYHUKAlUW, KBAaHTOBOM (U3UKU B
CO3aHMHU AJIEPHOM SHEPTETUKH, JIa3€POB;

V12. BocnpuHMMaTh M Ha OCHOBE IIOJYYEHHBIX 3HAHUM CAMOCTOSITEIBHO OLIEHUBATH
uHpopMaluio, coaepxairyrocs B coodimenusx CMU, NnTepHeTe, HayYHO-TIONYJISIPHBIX CTAThSIX.

V13. npuMeHsATh NOJyYeHHbIEe 3HaHUS Ui peleHus: GU3NYECKuX 3a1ay;

V14. onpenensats xapaktep GU3NYECKOro mpouecca 1o rpaduky, radnuue, Gopmyie, u3sMepsaTh
psn GU3NYECKUX BEJTUYUH, IPEJICTABIIASA PE3YIbTAaThl H3MEPEHHH € yUETOM MX MOTrpEeIIHOCTEH.



4 OpFaHI/I3aI[I/IOHHO-MCTO}II/I‘IGCKI/IB JAaHHbIE¢ TUCHHUIIINHBI

OO01IEee KOJIMUYECTBO YaCOB AUCHUIUIMHBI cocTasiisieT 180 yacos.

KoJsinyecTBO 4acoB 10 y4eOHOMY ILUIAHY
Buasl padot
1 cemecTp 2 cemecTp Bcero
Jlekiuu, ypoku (JIY) 70 60 130
Jlaboparopusle 3ansTus (JI3) 10 24 34
[TpomexxyTounast arrectamus (I1A) 6 10 16
Bun npomexyTouHOH aTTecTanun Konrponsnas | uddepennuponan- 180
pabota HBIW 3a4eT

5 Conep:kanue u CTPYKTYpa AMCUUIIMHBI
5.1 Conepxxanue pa3iesioB AUCHUNIHHBI

Ne HauMeHnoBanue
Conep:xanue pa3aena
pasaeJa pasaena
1 Du3nKa ¥ MeTOIbI HAYYHOT 0 MO3HAHMS

1.1 Bsenenue

O®u3znka - Hayka o0 npupone. Haydnele MeToabl IMO3HAHUS
OKpyXkaroiero mupa. Poib 3KcnepuMeHTa M TEOpUM B IPOLIECCE
MO3HAHMS TPUPOABL. OIKCIEpUMEHT B (Qu3uke. MojaenupoBanue
busndeckux sBieHU U npoueccoB. Hayunsie runore3sl. Guzndeckue
3aKOHBI W TeopHd. [ paHWIBl MPUMEHUMOCTH (DPU3NYECKHX 3aKOHOB.
[Tpunuun coorBercTBus. Ponmb u Mecto ¢u3uku B (hopMupoBaHHU
COBPEMEHHOW HAay4HOU KapTUHBI MUPA, B IPAKTUYECKON JESITEIbHOCTH
JIoaen

Mexannueckoe  ABmkeHHE. OTHOCHUTENIBHOCTH  MEXaHMUYECKOTO
newxkeHus. Cucrema orcueta. Tpaekropus. [lepemenienue, CkopocTh
(cpenHsii  CKOpPOCTb, MIHOBEHHas CKOPOCTb) M  YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH HAa OCH CUCTEMBI KOOPJMHAT.
CrnoxxeHue mepeMelleHuid U CIIoKEeHHe cKopocTeil. PaBHOMepHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHENHOE JIBIDKECHUE. I'paduknu
3aBUCUMOCTH  KOOPJIMHAT, CKOpPOCTH, YCKOPEHHs, NyTH U
NepeMelIeH!s] MaTepualbHOM TOYKH OT BpeMeHH. (CBoOoaHOE
najeHue. YckopeHue cBoOoaHoro manaeHus. KpuBomuHeiiHoe
JIBUXKEHHE. JIBM)KEHME MaTepuaJbHOM TOUKHM I10 OKPY>KHOCTH C
MOCTOSIHHOW 1O MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs
ckopocth. Ilepuon m wacrora oOpamenus. [{enTpocTpemuTensHOe
YCKOpPEHHUE

2 MexaHuka
2.1 Kunematuka
2.2 Junamuka

[Tpunmun otHocuTensHOCcTH [Mamunes. IlepBeiii 3axkoH HeroToHa.
WNuepuumansubie cucremsl otrcuera. Macca tena. Cuina. [Tpunimn
cynepro3uuu cui. Bropoil 3akoH HprooToHa 1 MarepHabHOMN
TOYKM B uHepuuanbHOil cucreme orcuera (MCO). Tperuil 3akoH
HrroToHa st MaTeprabHBIX TOYEK. 3aKOH BCEMHUPHOTO TATOTEHUSI.
Cuna Tsaxectu. IlepBas kocmuueckass ckopocTh. Cuia ympyrocT.
3akoH I'yka. Bec tena. Tpenue. Bunapl Tpenust (mokost, CKOJIbKEHUS,
kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuiia TPeHHUS CKOJBXKEHUS U
cuna TpeHus: mokos. Koapdumment tpenns. Cuna CONMPOTUBICHUS
MpU JABWKEHUU Tella B XKUAKOCTH WM rase. IloctymarenbHoe u
BpaIiaTeIbHOE JABHKEHUE a0COIFOTHO TBEPAOTO Terna. MOMEHT CHIIbI




Ne
pasjea

HaunumenoBanue
pasjaesa

Coaepxxanue pasgesa

OTHOCHUTEJIbHO OCH BpaieHus. [lneyo cuibl. YcnoBusi paBHOBECHs
tBepaoro tena B UCO

2.3

3aKOHEBI
COXPaHCHHUS
MEXaHUKE

Mexannueckass pabota M MOUIHOCTh. KuHETHUYEcKash SHEprusl.
[ToreHunanpHass dHeprus. 3aKOH COXPAaHEHHMs MEXaHMYECKOH
sHepruu. Pabota cuibl TspKeCcTH M cuiibl ynpyroctu. [Ipumenenue
3aKOHOB COXpaHeHMs. [cronb3oBaHME 3aKOHOB MEXaHUKM IS
00BSICHEHUS IBM)KEHUS HEOECHBIX TEJ U Ul PA3BUTUSI KOCMUYECKUX
UCCJICOBAHUM, T'PAHULIBI IPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.
Nmnynbec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHUAIbHBIX
TodyeK. MMmynabC CuiIbl M H3MEHEHHE HMIIyJIbCca Tela. 3aKOH
COXpaHEHHMs HMITyJibca. PeakTuBHOE mABMKeHHe. Pabora cuibl.
MomHocts cunbl. KuHeTndeckas 3HEprusi MaTepUalbHOM TOYKH.
Teopema 00 M3MeHEHHMU KHHETHYeCKOM sHepruu. [loTeHumanpHas
sHeprus. [loTeHumanpHas »SHeprus yrpyro JaehpopMHpPOBAHHON
npyxuHsl. [loTeHuunanbHas sHeprus Teiaa BOJM3M IOBEPXHOCTHU
3emiu. [loTeHuunanbHble U HeMOTEHUMAIbHbBIE cUibl. CBs3b PabOTHI
HEMOTCHIMAIbHBIX CHUJ C W3MEHEHMEM MEXAHUYECKOW DSHEpPruu
CUCTEMBI T€JI. YIIPYrue U Heynpyrue CTOJIKHOBEHUS

MouJiekyJsipHasi pu3UKa M TEPMOTUHAMHKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

OCHOBHBIE TIOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpHUH U HUX
ombITHOe 0OOCHOBaHMEe. bpoyHoBckoe nBrmkenue. [luddysus.
XapakTep JBM)KEHUS M B3aMMOJEHCTBMSI 4acTHUI] BellecTBa. Mojenu
CTPOCHHA I'a30B, )KHI[KOCTCﬁ M TBEPAbLIX TCI U 00BsICHEHNE CBOICTB
BELIECTBA Ha OCHOBE 3TUX Mozened. Macca um pa3Mepsl MOJEKYIL.
KonmuyectBo  BemectBa. Iloctosmnass ~ ABoragpo.  TemmoBoe
paBHOBecue. Temmeparypa u ee usmepenue. lllkama Temmepatyp
Llenbcust. Mogenpy wuneanbHoro raza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETHYECKOM TeOpHHU HeaabHOro rasa. AOCOIOTHAs
TEeMIIepaTypa Kak Mepa CpelIHEeW KMHETHMYECKOW DHEPruu TEIJIOBOTO
nBrkeHus vactun rasa. Illkxama temnepatyp KeneBuua. ['azoBbie
3akoHbl. YpaBHeHue MennaeneeBa-Knaneiipona. 3akoH /lambToHa.
M3omponeccsl B UACATBHOM Ta3e C IOCTOSHHBIM KOJUYECTBOM
BeulecTBa. ['paduueckoe mpeacTaBlIeHHUE H30IPOLECCOB: U30TEPMAa,
u30X0pa, n3obapa

3.2

OCHOBBI
TEPMOJUHAMUKHU

BuyTtpennsas osHeprus. Pabora u Ttemomnepenada. KomnuectBo
TEIUIOTHl. YpaBHeHHE TemjaoBoro OanaHca. IlepBoe Hauano
TepMOJAMHAMUKHA.  AnuabaTHbi  mporiecc.  Btopoe — Hawamo
tepmoauHamuku. Teruioele npuratenu. KIIJ[ TrernnoBoro nBurarens.
Oxpana npuponsl. TepMoamHammyeckas cucremMa. BHYTpeHHsS
SHEPIus TePMOJUHAMHUYECKONH CHCTEMBI M CIIOCOOBI €€ M3MEHEHHUs.
KonnuectBo  Termotel W pabora.  BHyTpeHHsiss  sHeprus
OJIHOATOMHOTO  HMJCAJBbHOTO  rasa. Buael  Temonepenauu:
TEIIONPOBOIHOCTH, KOHBEKIIUS, U3ITyYeHHeE. VY nenpHas
TEIJIOEMKOCTh BenlecTBa. Koan4yecTBO TEIIOTHI pU TEIUIONEPEIaye.
[TonsiTue 06 anuabatHom nporecce. [lepBrlii 3aK0H TEPMOIMHAMUKH.
[IpumeHeHne mEepBOro 3akoHa TEPMOJMHAMUKHM K H30IPOIIECCAM.
I'padmueckas uHTepmperanusi paboTel rasa. Bropoit 3akoH
TepMoHaMHUKH. HeoOpaTUMOCTh mpolieccoB B mpupoje. TensoBble
MamuHbl. [IpuHIUTIEI 1eHCcTBHs TEMIOBRIX MamuH. [IpeoOpazoBanumst
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SHEPIUu B TEIUIOBBIX MamnHax. KoadduuueHt nonesHoro neiicTBus
teruioBoi MammHbl. [{ukn KapHo u ero ko3¢ duuueHT mnosie3Horo
JIEHCTBHSL. DKOJI0ru4ecKkue poOIeMbI TEIJIO3HEPrEeTUKH.
TexHHYeCKne yCTpOMCTBA M NPAKTHUYECKOE NIPUMEHEHHE: IBUTaTellb
BHYTPEHHETO CrOpaHmsi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED

3.3

ArperaTHble
COCTOSIHUS
BelIeCTBa u
¢bazoBbie

MIepexo0/ibl

[TapooOpa3zoBanue u KoOHJeHcauus. JcrmapeHue U KUIIEHHE.
AOCONIOTHAs ¥ OTHOCHUTENIbHAS BIAXKHOCTH BO3ayXa. HachIeHHBIH
nap. YzaenpHas — TemoTa — napooOpa3oBaHMA.  3aBHCHMOCTb
TEMIIepaTypbl  KUIIEHMs  OT  JaBlieHHd.  [Beppoe  Telo.
Kpucramnmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB
kpuctaynoB. JKunkue kpucramibl. COBpPEMEHHbIE MaTepUab.
[InaBieHne ¥ KpucCTaIM3auus. YJelbHas TEIUIOTa IIJIaBJICHUS.
CyOsmManus. YpaBHEHHE TEIUIOBOTO OaiaHca

DJIEeKTPOAMHAMHUKA

4.1

9HeKTp00TaTI/IKa

OnekTpu3anys Ten. DJIeKTpUUecKui 3aps. JIBa Buaa aneKTpudeckux
3apsioB. [IpOBOJHWKHM, NWANIEKTPUKH W TOJYNPOBOJHUKH. 3aKOH
COXpaHEHMs 3JIEKTPUYECKOro 3apsna. B3aumopeilicTBue 3apsiaos.
3akoH Kynona. TodeuHblil snekTpuyecKuil 3apsii. DIEKTPUUECKOE
noje.  HampspkeHHOCTh — snekTpudeckoro  mois.  Ilpunnun
CYINIEPIIO3UIIMH  AJIEKTPHUYECKUX TIOJel. JIMHUM HanmpsHKeHHOCTH
3JIEKTpUUYECKOro mojsi. PaGoTa cuil 35I€KTPOCTATUYECKOIO MOJIs.
ITorenuman. PazHocts noreHnnanoB. IIpOBOJHUKH U AUDIIEKTPUKU B
AJIEKTPOCTATUYECKOM TmoJe. Jludnexkrpuyeckass MNPOHULAEMOCTb.
OnektpoeMkocTb.  Konpencarop.  DJIEKTPOEMKOCTh  IJIOCKOTO
KOHJIeHcaTopa. DHeprus 3aps>KeHHOTI0 KOHJeHcaTopa

4.2

[TocTosHHBII
JIEKTPUYECKUI
TOK. TOKH B
pa3IMYHBIX cpeaax

DNIeKTPUUECKUI TOK. YCIOBHUSI CYIIECTBOBAHUS AJICKTPUUYECKOTO
toka. Mcrounnku Toka. Cuna toka. [locrossHublil Tok. Hanpsixenue.
3akoH Oma Juid ydacTKa LENu. ODJIEKTPUUYECKOE CONPOTUBIIECHHUE.
VY nensHOE CONIPOTHUBJIEHUE BEILIECTBA. [TocnenosarenbHoOE,
napajuieJlbHOe, CMEIIAaHHOE COEIWHEHHE TPOBOAHUKOB. Pabota
ANEeKTpUYecKkoro  Toka. 3akoH J[xoyns-Jlenma.  MolHOCTh
ANEKTPUYECKOTO TOKA. ODJIEKTPOJBIKYIIAsl CUjla W BHYTpPEHHEE
CONPOTUBIICHHE HCTOYHMKA TOKa. 3akoH Owma s MOJHOH
(3aMKHYTOM)  snekTpudyeckod  nernu. KopoTkoe  3aMbIKaHHE.
DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTD
COTNPOTHUBIICHUSI METAJJIOB OT TeMmIiiepaTypbl. CBEpXIpOBOIUMOCTD.
DOneKkTpuyeckuii Tok B Bakyyme. CBONCTBAa 3JEKTPOHHBIX ITyYKOB.
[TonynpoBomauku. CoOOCTBEHHass H TMPUMECHas TPOBOJUMOCTH
nosynpoBoaHukoB. CBoiicTBa p-N-nepexoaa. [lomynpoBogHUKOBEBIE
npuOOpbl. DJNEKTpUYECKUH TOK B pacTBOpax U pacriiaBax
ANEKTPOJIUTOB. DJIEKTPOIUTHYECKAs AUCCOLUUALUS. DIEKTPOJIU3.
DIJIeKTPUYECKU I TOK B raszax. CamocTosiTenbHbIN 51
HECAMOCTOSITENBHBIN pa3psan. Monnus. [lnazma

4.3

Mar»uTtHoe 1osJe.
DneKTpoMarHuTHas
WHIYKIUA

ITocTtosHHBIE MarHUTHL. B3anmMonelcTBHE ITOCTOSHHBIX MarHWUTOB.
MaruutHoe mnosie. Bektop MarHuTHOM HMHAYKUMU. [IpuHIMn
CYINEPIIO3UIIMA MAarHUTHBIX TMOJed. JIMHMM MarHUTHOM WHIYKIIUU.
Kaptuna nuHMII MarHUTHOW MHAYKIMH TOJISI TOCTOSIHHBIX MAarHUTOB.
MaruutHoe 1ojie NpOBOJHUKA ¢ TOKOM. KapThHa JWHHUI WHIYKIIUU
MarHUTHOTO TOJS JUIMHHOTO MPSIMOTO IMPOBOJHMKA U 3aMKHYTOI'O
KOJIBIIEBOT'O TPOBOJHMKA, KaTymKkh ¢ TokoM. OnbeIT Opcrena.
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B3aumopeiicTBue npoBoJHUKOB ¢ TOKOM. Cuia AMmiiepa, ee MoyJib U
HarpaBieHue. Cuna Jlopenua, ee Molysb M HanpaBiieHUe. [[BrxeHue
3aps>KEHHOM YacTHIIBI B OJHOPOAHOM MAarHUTHOM ToJie. PaboTa cuiibl
Jlopenua. SIBieHue sneKTpoMarHUTHOM MHAYKIUU. [loTOok BekTOpa
MarHMUTHOM MHAYKLUMU. DJIEKTPOABMXKYLIAs CHIA MHIAYKIUH. 3aKOH
aneKTpoMarHuTHOM uHAyKuun Papanes. BuxpeBoe snexrpuyeckoe
nojie.  DJIEKTPOJBMKYILIAs CHUJAa HHAYKIUMM B  IPOBOJHUKE,
JBIKYIIEMCSl TIOCTYyHAaTeIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.
IIpaBuno Jlenna. WMHAYKTUBHOCTB. SIBIE€HHE CaMOMHIYKLIUU.
DJIEKTPOABMKYILAsT CHJIA CAMOMHAYKIMH. OHEPrusi MarHUTHOTO
110JIs1 KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe

Koge0anusa u BOJIHBI

5.1

Mexannueckue H#
3JIEKTPOMAarHUTHHIE
KoJicOaHus

KoneGatenbHas cuctema. CBOOOIHBIE MEXaHMUYECKHE KOjeOaHUS.
'apmonundeckue kosnebanus. Ilepuon, gacTora, amrummryaa u ¢asa
koneOanuil. [IpyXuHHBIH MasgTHUK. MaTeMaTHUYeCKUH MasTHHK.
VYpaBHeHue rapmoHuueckux koseOanuid. [IpeBpamienue sHepruu
opu TapMoHHMYeckuX KosiebaHusx. KomebaTenbHbIE  KOHTYP.
CBOOOIHBIE  DJIEKTPOMATHUTHBIE  KOJIEOAHWSI B HJICATBHOM
K0J1e0aTeIbHOM KOHType. AHAJOrMs MEXAY MEXaHMYEeCKUMH U
ANEKTPOMAarHUTHbIMU KosieOaHuamu. Popmyna Tomcona. 3axoH
COXPAaHEHHUs DSHEPIUM B UACATBHOM KoJeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxalomMx KosneOaHUsAX. BbIHYXIeHHbIE
MEXaHUYECKUE KoJIeOaHusl. Pe3onanc. Brinyx1eHHBIE
JJIEKTPOMArHUTHBIE Kosie0aHus. [IepemenHbI TOK.
CunyconaIbHBI TIEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOTO
TOKAa. AMIUIUTYIHOE€ W JACHCTBYIOLIEE 3HAUEHUE CHUIIBI TOKAa U
HanpsbkeHus:  Tpancdopmartop. IlpousBoacTtBo, mepenaya
noTpedieHNe IEKTPUUECKO 3HEpPTUU. DKOJIOTHUECKUe PUCKH TPU
IIPOM3BOJICTBE JJIEKTpUUeCKOW sHepruu. KynbTypa ucnonb3oBaHus
JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU

5.2

Mexannueckue o
3JIEKTPOMArHUTHHIE
BOJIHBI

Mexanudeckue BOJHBIL, YCIOBUS pacmpocTpaHeHus. llepuon.
CkopocTh pacmpocTpaHeHus M JUIMHa BOJHBL [lomepeunsie u
npojoabHbIe BOIHBL. VHTepdepeHius u nudpaknus MeXaHuu4eCKux
BoiH. 3ByK. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota ToHa.
TemOp 3Byka. DIEKTpOMarHUTHbIE BOJHBI. YCIIOBUS H3IyUYEHHS
AJIEKTPOMAarHWTHBIX BOJIH. B3anmuas opueHTanus Bektopos E, B, v
B JJIEKTPOMAarHUTHOM BoiHE. CBOMCTBA 3JIE€KTPOMArHUTHBIX BOJIH:
OTpa’keHue, pesioMIICHHE, HoJIIpU3aIys, nudpakuus,
untepdpeperuss. CKoOpocTh dNeKTpOMarHuTHbIX BosiH. Illkana
AIIEKTPOMArHUTHBIX BOJIH. [I[prMeHEHNE RJIEKTPOMAarHUTHBIX BOJIH B
TexHuKe U ObiTy. [lpUHOMIOBI paaMOCBI3M U TEJNEBUACHHUS.
Panuonokanus. OJIEKTPOMarHUTHOE 3arps3HEHHE OKpY’Karollen
cpeabl

5.3

OnTtuka

I'eomerpuueckas ontuka. [IpsMosnHEHOE pacIpOCTpaHEHHUE CBETA
B OoxHOpoaHou cpexne. Jlyu cBera. TodeuHBIi HCTOYHUK CBETA.
OtpaxxeHue cBeTra. 3aKOHbI OTpaxkeHus cBera. [locTpoenue
u300pakeHui B miockoM 3epkane. llperomienue cBeta. 3aKOHBI
npesioMJIeHUsI cBeTa. AOCOJIOTHBIM TOKa3aTeab MPETOMIICHHUS.
ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroa mOJIHOTO
BHYTpeHHero otpaxeHus. Jlucnepcust cBeta. CI0XKHBIA COCTaB
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oemoro cmera. llBer. CoOuparomme W paccewBaIONIUE JIMH3BI.
Tonkas nuH3a. POKYyCHOE PAaCcCTOSHUE U ONTHUYECKAsl CUJIa TOHKOM
muH3bl.  [locTpoeHme  m300paxkeHWdd B cOOHMpamImUX U
pacceuBaoImuX JMH3aX. Popmyia TOHKOW JHMH3BL. YBeJIUYEHUE,
JaBaeMoe JuH30M. IIpemensl NPUMEHMMOCTH T€OMETPUUYECKOMN
ontuku. Bonnosas ontuxa. Mutepdepenuus crera. KorepeHtHoie
UCTOYHHUKHU. YCIIOBUS HAOIIOJCHHUS MaKCUMYMOB U MHUHHUMYMOB B
UHTEepPEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT'€PEHTHBIX
uctouHukoB. Judpakuus cBera. JludpakuwoHHas permierka.
VYcnoBue HaOMIONEHUS TJIABHBIX MAaKCUMYMOB IMIpH MaJCHUU
MOHOXPOMAaTUYECKOTO CBeTa Ha JIU(QPAKIUOHHYIO PEIIETKY.
[Tonsipusanus cBera

OCHOBBI cIenIMAJbHOM TCOPHUHU OTHOCHTECJIBHOCTHU

6.1

OCHOBBI
CIIEIIMAJILHON
TEOpHUH
OTHOCHUTEILHOCTH

I'panuubl PUMEHUMOCTH KJIacCUYecKol MexaHuku. [loctynarel
CIIELUAJIbHOM TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJIEHUE BPEMEHU U
COKpAILEHHUE JJIUHBL. DHEPTUS U UMITYJIbC PEISTUBUCTCKON YaCTHIIBL.
CBsi3b MacChl C SHEPIUEH U UMIYJICOM PEISTUBUCTCKON YaCTHULIBI.
OHeprus nokost

KBanroBasi pusuka

7.1

DJIEMEHTBI
KBAHTOBOU OITUKHU

®otonbl. ®opmyna [1nanka cBs3u sHEPruu POTOHA € €r0 YACTOTOM.
OHepruss W uMIyisc QoroHa. OTKpeITHE U  HCCIEIOBAHUE
doroadpdexra. Omprter A.I. CromeroBa. 3akoHbl (oTodddeKTa.
VYpaBuenue OiHIITeiHa a1 oTorddekra. "KpacHas rpanuna
dorordpdexra. [laBnenne cera. Omnbitel [I.H. JleGenesa.
XHUMHYECKOE JIEMCTBUE CBETa. TE€XHHUYECKHE YCTpOWCTBA U
MPAKTUYECKOe MPUMEHEHHE: (POTO3IEMEHT, (POTOIATUUK, COTHEUHAS
Oartapesi, CBETOANO

7.2

Crtpoenue atoma

Monens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuto -
yactul. [Inanerapnasa monens aroma. [locrynatelr bopa. U3nyuenue
U TorionieHue (POTOHOB TPH TEpexoje aToMa C OIHOTO YPOBHS
SHEpruM Ha napyroi. Buasl cnexktpoB. CHeKTp ypoBHEH 3HEpPruu
aroMa Bojopojaa. BomHoBble cBoiicTBa yactuil. BonHbel ae bpois.
Kopnyckynspao-BonHoBoK ayannu3M. CIIOHTaHHOE M BBIHYKIEHHOE
uznnydeHue. Judpaxius >IeKTPOHOB B KpHCTAIaX. Y CTPOMCTBO U
MPUHIIMI paboTHI J1azepa. TeXHUYeCKue yCTPOMCTBAa M IPAKTHUECKOE
MPUMEHEHUE: CICKTPAIbHBIA  aHamu3  (CIEeKTPOCKOI),  Jjasep,
KBaHTOBBIM KOMIIBIOTEP

7.3

ATOMHOE SApO

OKCIIEPUMEHTHI,  JOKA3bIBAIOIIME CIOKHOCTb CTPOCHHS  spa.
OTtkpbiTHE paanoakTuBHOCTU. OnbITH Pesepdopaa nmo onpeneneHuio
coCTaBa paauoaKTHBHOTO wu3nydeHus. CBoiicTBa anbda-, Oera-,
ramMma-u3iy4eHus. BiusHue  pagMOakTUBHOCTM  Ha  JKHMBBIE
opranu3msel. OTKpbITHE NMPOTOHA W HEWTpoHAa. HyknoHHas monens
anpa I'eiizenOepra-MBanenko. 3apsn sapa. MaccoBoe 4ucio sijpa.
W3otonbl. Anbda-pacnag. DNEKTpOHHBIH W TO3UTPOHHBIN Oera-
pacnan. [I'amMMa-usnyueHue. 3akOH pPaJMOAKTUBHOIO — pacnaja.
OHeprus CBsI3U HYKJIOHOB B sizipe. SnepHbie cuibl. Jledexkt macchl
anpa. Snepusle peakuuu. JlemeHue wu cUHTE3 sAnep. SnepHbIin
peaktop. TepmosnepHbiii cunTe3. [Ipobnembl W TEPCIIEKTHUBHI
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Ne HaumeHoBaHue
Coaepxxanue pasgesa
paszjiena pazjaena
SJIEPHOM  DHEPreTUKU.  DKOJIOTMYECKHUE  aCMEKThl  SIACPHOMU
DHEPreTHKU. OJeMEHTapHble YacTUIbl. OTKpHITHE I[O3UTPOHA.
Meroabpl HaOMIOACHUS U PETUCTPALMUA JJIEMEHTAPHBIX YacTHII.
dyHIaMEHTAJIbHBIE  B3aUMOJCHUCTBUSA. EAMHCTBO  U3HUYECKOM
KapTUHBI MUpa
8 JJIeMeHTbI ACTPOHOMMHU M ACTPOPU3ZUKH
8.1 DeMEeHTHI Otanbl pa3BuTus actpoHomuu. [IpukianHoe ¥ MHPOBO33pEHUECKOE
aCTPOHOMHHU U 3HaueHWe acTpoHOMHUH. Bua 3BesgHoro Heba. Co3Besmus, sSpKue
acTpou3uku 3Be3/bl, IUIAHETHl, WX BHUAMMOE aBIKeHue. CollHeYHasl cucrema.
IInanerer 3emHOM Trpynnsl. Ilnanerel-ruranTtel. Mansle Tena
Comneunoii cucremsl. Comnile, potocdepa u armochepa. ConHeunast
akTUBHOCTh. McTounuk sHeprum CojiHIA U 3Be3A. 3BE3/bl, HUX
OCHOBHBIE XapakTepucTuku. Jlmarpamma '"CHEKTpalbHBIM Kiacc -
CBETUMOCTB'". 3Be3/1bl INIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh
"Macca - CBETHMOCTB" Ui 3Be3[ IVIABHOW IIOCJIEIOBATEIHLHOCTH.
Buytpennee crpoenue 3Be3n. COBpEeMEHHbBIE TMPEACTaBICHUS O
MPOUCXOXKACHUU U 3BoJtoNMU COJHIIA U 3Be3/1. DTarbl )KU3HU 3BE3/I.
Mneunsii Ilyte - Hama [amaktuka. ChoupaiibHas CTPyKTypa
lanakTuku, pacmpesneneHue 3Be3l, raza W nbUid. llomokeHue u
nemwxkenre Comuna B lamaktmke. Tunbel ramaktuk. Ilnockas u
cepuueckas mojacuctemsl ['anakTuku PaauoranakTuku U KBa3apbl.
UepHble nbIpbl B sjapax TrajakTuK. Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa0O6ma. Pas0eranme ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBoe nznydenue. MacmtabHasi CTpyKTypa
Bcenennoii. Meraranakruka. Hepemennblie npo0ieMbl acCTpOHOMUU
5.2 CTpykTypa 1M COHIIIHHBI
Paznensl qucuuIuivHbl, n3ydaemsle B 1 cemectpe
KosnuecTBo yacoB
Ne Bo B3aumoaeiicTBUHA
pas- HanmenoBanmue pa3iesioB Beero ¢ mpenoaBaresem A
i Jay 3
1 @DuU3UKa U METOIbI HAYYHOT'0 MO3HAHUS 2 2 - -
1.1 | Beenenue 2 2 - -
2 Mexanuka 30 26 4 -
2.1 | Kunemaruka 10 10 - -
2.2 | lunamuka 12 10 2 -
2.3 | 3aKOHBI COXpAaHEHHs B MEXaHUKE 8 6 2 -
3 MouJiekyasipHasi Gu3MKa U TEPMOJIMHAMMKA 28 24 4 -
3.1 | OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOpUH 10 8 2 -
3.2 | OCHOBBI TEPMOJIUHAMHKH 12 10 2 -
3.3 | ArperarHbie COCTOSIHUS BellecTBa U (Da3oBbIe 6 6 i i
TIePEeXOIbl
4 DJIeKTPOAMHAMHUKA 20 18 2 -
4.1 | DnekTpocTaTuka 8 8 - -
4.2 | IlocTostHHBIH AMEeKTpHUECKuil TOK. TOKH B 12 10 5 i
pa3IMYHBIX Cpelax
KonTposabHasi padora 6 - - 6
Hroro: 86 70 10 6
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PaSI[CJ'IBI AUCHUIIMHBI, U3Y4a€MbIC BO 2 CEMECTPC

KoJsinyecTBo yacoB
Ne Bo B3aumoaeiicTBuuA
pas- HaumeHoBaHue pa3ae/ion Beero | ¢ npemonasatesiem A
e Jay 3
4 DJIeKTPOANHAMHUKA 16 10 6 -
4.3 MarsuuTtHoe noiJie. BHeKTpOMarHI/ITHaﬂ HHIOYKLIUSA 16 10 6 -
S Kosie0anusi M BOJIHBI 36 24 12 -
5.1 | MexaHH4YeCKHE U dJIEKTPOMAarHUTHBIC
KoseOaHus 14 8 6 )
5.2 | MexaHn4ecKue M 3JIEKTPOMArHUTHBIC BOJHBI 8 8 - -
5.3 | Ontuka 14 8 6
6 | OcHOBBI cIeHAJIBLHOW TeOPUH 4 4 i i
OTHOCUTEJIbHOCTH
6.1 | OcHOBBI CIEIMATILHOW TEOPUU OTHOCHTEIHHOCTH 4 4 - -
7 KBanToBasi puszuka 22 18 4 -
7.1 | DneMeHTBI KBAaHTOBOU ONTHUKH 6 6 - -
7.2 | CtpoeHue atroma 10 6 4 -
7.3 | ATOMHOE s11pO 6 6 - -
8 DJIeMeHThI ACTPOHOMMH U ACTPOPU3NKH 6 4 2 -
8.1 | DnemMeHThl aCTPOHOMHUU U aCTPOPHU3UKH 6 4 2 -
JuddepenunpoBanHblii 3a4eT 10 - - 10
Hroro: 94 60 24 10
Bcero: 180 130 34 16
5.3 JlaGopaTopHbIe 3aHATHS
Ne Ne Koa-Bo
Tema
3aHATHA | pa3jena 4acoB
1 29 HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HHUKAIOIIUX B 5
IpY>KHHE B PE3HHOBOM 00pasiie, OT uX JAedhopMaruu
HccnenoBanne  cBA3M  pabOThl  CHJIBI € H3MEHEHHEM
2 2.3 MEXaHWYECKOM HHEpruM Tela Ha MpUMEpPe pacTsLKEHUS 2
PE3MHOBOIrO KIyTa
Omnpenenenre Macchl BO3/IyXa B KJIIACCHOW KOMHATe Ha OCHOBE
3 3.1 U3MepeHuil o0beMa KOMHAThl, JaBJIEHUS U TEeMIEpaTyphl 2
BO3/lyXa B HEM
4 3.2 N3mepenne yaenpHOM TemI0eMKOCTH 2
5 4.2 M3y4yeHne cMEeIIaHHOTO COEMHEHHs pe3UCTOPOB 2
6 4.3 M3yueHue sBJIeHUS 2JIEKTPOMarHUTHON MHIYKIUS 2
7 4.3 W3yueHue siBIEHUS SIEKTPOMArHUTHONW MHIYKIUS 2
8 4.3 W3ydeHue sBIeHUS 3JIEKTPOMAarHUTHON MHAYKIIUN 2
9 51 HccnenoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KojeOaHUU Tpy3a 5
Ha HUTH OT JUIMHBI HUTH U MACChI Ipy3a.
10 51 HccnenoBanue mepeMEeHHOT0 TOKa B IIETIH W3 IOCIIEA0BATEIHLHO 5
COEJIMHEHHBIX KOHACHCATOPa, KaTYUIKH U Pe3ucTopa
11 51 HccnenoBanne TEpEMEHHOTO TOKa B IENH W3 TapauielbHO 5
COEJIMHEHHBIX KOHJCHCATOPa, KaTYUIKH U Pe3ucTopa
12 5.3 OrnpesienieHne moka3aress MPEJIOMIICHUS CTEKIIa 2
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Ne Ne Koia-Bo
3aHATHS | pa3aea Tema JacoB
13 5.3 VccnenoBanue CBOMCTB N300payKEHHI B JIMH3AX 2
14 5.3 Habnronenue aucnepcun cBeta 2
15 1.2 Habnronenue criontHoro cekTpa 2
16 7.2 Hab6nronenue nuHeiyaTroro crnekrpa 2
HaGmoieHuss HEBOOPY)KCHHBIM TJIa30M € HMCIOJb30BaHUEM

17 8.1 KOMITBIOTEPHBIX TPHIOKEHUN ISl OMPEACIICHUS] TTOJIOXKCHHUS 2
HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro MoyHIapus U sipKue 3BE3/Ibl

6 YueOHO-MeTOAN4YECKOE 00ecTieYeHUe U CHUTIIMHBI

6.1 PexoMeHnayemasi JuTepatypa

6.1.1 OcHoBHasi iuTEepaTypa

1. BacwibeB, A. A. ®wusuka : ydyeOHOe mmocoOHMe Ui CpeIHero MpodheCCHOHATBLHOTO
obpazoBanus / A. A. Bacwibees, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., ucnp. u gom. — MOCKBa :
UznatensctBo FOpaiit, 2023. — 211 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
05702-7. — Texkcr : snekrpoHHbd // OOpasoBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/514208

6.1.2 lonoJiHuTEIbHAS JIUTEPATYPA
1. T'opmay, B. B. ®usuka. 3agaun, TecTbl. MeTOABI pEIICHUS: Yy4eOHOE TOCOOUE TSl CPETHETO

npodeccuonaibHoro odbpaszoBanus / B. B. I'opmau. — 2-e wusn., mepepad. m mon. — Mockaa:
WznatenberBo FOpaiit, 2023. — 343 c¢. — (Ilpodeccuonansroe obpazoBanue). — ISBN 978-5-534-
16184-7. — Texkct: osnekrponnbiii // OOpazoBatenbHas miardpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/530576

2. Topnau, B. B. ®usuka: MexaHuka. DJIEKTpUYeCTBO M MarHetusM. JlaGopaTopHblii
MPAKTUKYM: y4eOHOE TTOCOOHe IS CpeTHero nmpodeccuoHanbHOro oopazosanus / B. B. I'opmau. — 2-
e 3., nepepad. u gon. — Mocksa: U3natensctBo FOpaiit, 2023. — 171 c. — (IlpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-07608-0. — TexkcT: anexTponHsbIi / O0pazoBarenbHas miardopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/516534

6.1.3 UHTepHeT-pecypchl
1. ObpazoBarenbHas miargopma FOpaiit
2. HanmoHanpHast 371eKTpoHHas OMbInoTeKa

6.2.2 IIlporpamMHoe o0ecnieyeHune, npogeccuoHaNbHbIe 6a3bl JAHHBIX U
nHGOopMaNMOHHbIE CTIPABOYHBIE CHCTEMbI COBPeMEHHbIX HH(OPMAIMOHHBIX TEXHOJIOTH I

Tun nporpaMmMHoOro

HaunmenoBanue Cxema JIMIIEH3UPOBAHUSA, PEKUM J0CTYIA
odecneyeHus

O6pazoBatenpHas gureH3us ot 26.06.2025 r.
Ha 3 rona st 250 pabounx MeCT B paMKax
cornamenus o corpyaauuectse ¢ OO0 «Pen
Codt» Ne 305/06-22V ot 28.06.2022 1.

PEJ] OC
Omneparmonnas cucreMa | «CepTudunupoBaHHAs
(st paboymx CTAHITUH)

AnbTepHaTUBHAS
peanu3anus cpesl
WCIIOJTHEHUS IPOTpamMm Cob6oanoe I10,

Microsoft Windows mst WINE https://wiki.winehq.org/Licensing
OC Ha 6a3ze sapa Linux

OducHbIil maker LibreOffice Csobognoe I10,



https://urait.ru/bcode/514208
https://urait.ru/bcode/530576
https://urait.ru/bcode/516534
https://wiki.winehq.org/Licensing
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Tun nporpaMmMHoOro

HanMeHoBanue Cxema JMLIEH3MPOBAHMS, PEXKUM J0CTyNA
o0ecneyeHus

https://libreoffice.org/download/license/

[ITxonpHas MUIIEH3USA IO AOTOBOPY Ne

MoiiOduc Obpasosanne | 160106894 or 03.11.2017 .
Notepad++ CsoOoanoe 10, https://notepad-plus-plus.org/
TeKCTOBBIN peaakTop . CBO6OM.IO€ 1O, . .
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium CsobOoxuoe I10, '
https://www.chromium.org/Home/
HNuTtepuet-6paysep
STujtexe.Bpaysep becmiarnoe I10,
https://yandex.ru/legal/browser agreement/
CsobOoguoe I10,
Mepuanpourpeisatens | VLC https://www.videolan.org/legal.html
ApxuBarop P7Zip Csoboanoe I10,

https://sourceforge.net/projects/p7zip

7 MaTepuajbHO-TEXHUYECKOe o0ecreyeHue AU CHUIITUHBI

Peanuzanust mporpammbl yueOHOM aucuumiauHbl «®Pusnka» obecrnieynBaeTcsi KaOWHETOM
(GU3MKYM, OCHAIlEHHBIM ayAUTOPHON JOCKOH, y4eOHOHl MeOenbro (CTOJIbI YYEHUYECKHE, CTYJIbs
YUYEHUYECKHUE), HATJIATHBIMU TOCOOUSMHU, MYJIbTUMEIUUHBIM 000pYyIO0BaHHEM (HOYTOYK, MPOEKTOP
NIEPEHOCHOM, IKpaH MEPEHOCHOM).

JlaGoparopus Gu3MKH, OCHAlIeHHas y4eOHOW MeOenplo, HArIsAHBIMU  TMOCOOHUSIMH,
71a060paTOPHBIM 000PYIOBAaHUEM.



https://libreoffice.org/download/license/
https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://sourceforge.net/projects/p7zip

