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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

LenssMu OCBOCHUS AUCHUIUTUHBI «DHU3UKA» SBISIOTCA:

— (popMupoBaHUEe MHTEpeEca M CTPEMIICHUS OOYYaIOUIMXCSl K HAyYHOMY M3YyYEHMIO IPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

—pa3BUTHE  MpPEICTaBICHMH O HAayyHOM  MeTOJe NO3HaHuiA U  (OpMHUpPOBaHHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOLINM SIBJICHHSIM;

—(popMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS Kak pe3yibTaTa M3y4YeHHUS OCHOB CTPOEHHS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

—(popMHUpOBaHUE YMEHUH OOBACHATH SBJICHUS C MCIIOJb30BAaHMEM (PU3MUECKUX 3HAHUHA U
HAYYHBIX J0Ka3aTEeJIbCTB;

—(opMHpOBaHUE NPEACTABICHUN O poiM (U3UKU A PAa3BUTUSA JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTU.

2 Mecto nucuuminnbl B ctpykrype IIICC3
VYyeOnas muciuminHa «Pu3uka» HU3ydaeTcs Kak AUCHUIUIMHA U3 00s3aTeNbHBIX y4eOHBIX
IIPEeIMETOB B 00111€00pa30BaTEIbHOM IIUKJIE Y4€OHOT O IJIaHa.

3 TpeOoBaHuA K pe3y1bTATAM OCBOCHHS COAEPKAHUS AUCHUIINHBI

OcBoenne qucuuIUIMHEbl «Pr3KKay NpeanoaraeT peleHue ciaeIyomux 3a1au:

— MPUOOpETeHNEe CHCTEMBbl 3HAaHUN 00 oO0mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (GU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPHUIUKH;

—(opMHUpOBaHUE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHMs sl OObSCHEHHsS (U3UYECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS PAKTUYECKUX PEIIEHUN B IOBCEIHEBHOM KU3HU;

—OCBOEHHUE CIIOCOOOB pElIEHMs pa3IMYHBIX 3a/1a4 C SIBHO 33aJaHHON (U3UYECKOM MOJEeNbIo,
3a1a4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/aHHe (PH3MUECKOW MOJENH, COOTBETCTBYIOIIEH
YCIIOBUSM 3aJjauu;

—TOHMMaHue (U3NYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIMSHUSA Ha OKPYXKAIOLIYIO CPENY;

—OBJIQZICHME METOJaMH CaMOCTOSITEIbHOIO IUIAHWPOBAHMUS U TPOBENEHUS (UINYECKUX
HKCIEPUMEHTOB, aHalIM3a M UHTepOpeTanuud WHGPOpPMAlUU, OIpeJesieHUs] JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

—CO3/lJaHHE€ YCJIOBHM JJis Pa3BUTHS YMEHHMH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKOM
JeSITEIbHOCTH.

IIporiecc n3ydeHus AMCLUMIUIMHBI HampaBieH Ha (HOpPMUPOBAHHE 3JIEMEHTOB CIEIYIOIUX
o0unx komnereHuit B coorserctBrun ¢ I'OC CIIO no naHHO# criennaibHOCTH:

OK 0l. BeiOupare cnocoObl pemieHus 3afad  Npo(EecCHOHANBHOM  JesTeIbHOCTH
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAIW3a W HHTEPIPETALMU
uHpopMaluu ¥ WHPOPMAIMOHHBIE TEXHOJOTMM Il BBINOJIHEHUS 3a7ad MNpogecCHOHaTbHON
JEATEIBHOCTH.

OK 03. IlnanupoBaTh U peaTU30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBFHOE U JUYHOCTHOE
pa3BUTHE, NPEITPUHUMATEIBCKYIO IEATENILHOCTh B IPOQECCHOHATIBHOM cdepe, CIO0Ib30BaTh 3HAHUS
1o (pMHAHCOBOM rPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. 3¢ddexTrnBHO B3aUMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcymecTBisITh yCTHYIO U NMHCBMEHHYIO KOMMYHUKAIIUIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLUANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXKaloIIe cpenbl, pecypcocOepekeHUI0, TPUMEHAITh
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHLIUIIEI OepeKIIMBOrO MPOU3BOICTBA, 3(h(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUX.

I1K 1.1. BeInonHATE onepanuu Mo TEXHUYECKOMY O00CITYKHUBAHUIO U PEMOHTY 3JIEKTPHUECKOTO
U JIEKTPOMEXaHUYECKOT0 000PY0BaHUS.
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I1IK 1.2. IIpoBOANTH AWATHOCTUKY M HCHBITAHHS 3JIEKTPUYECKOTO MU HJIEKTPOMEXAHUYECKOTO
00opyIoBaHuUs.

I[IK 3.1. IIpoBoauTh AMArHOCTHKY TEXHUYECKOTO COCTOSHHUS  DIEKTPUYECKOTO U
3JIEKTPOMEXaHNYECKOT0 000pyI0BaHUS YHEPTOYCTAaHOBOK.

[IK 3.2. OcymecTBiaTh MpoOBeIeHHE PA0OT MO TEXHUYECKOMY OOCIY)KMBAHUIO M PEMOHTY
JIEKTPUUECKOTO U 3JIEKTPOMEXaHUUYECKOI0 000PYJOBaHUS SHEPTrOYCTaHOBOK.

I[IK 4.1 OcymecTBisiTh pPEMOHT, HaJdaJKy ¢ OOCIY)XHMBAHHE DJIEKTPUUECKOIO U
JIEKTPOMEXaHNYECKOT0 000pyI0OBaHHU.

I[IK 4.4 BpInoNHATH pacyeTbl 3JEMEHTOB 3JIEKTPUUECKOIO U  DIIEKTPOMEXAHUYECKOIO
00opyIoBaHuUs.

[IK 5.2 OcymiecTBiasaTh MNPOKIAAKH DIEKTPONPOBOAOK U BBINOIHATH 3JICKTPOMOHTAXKHBIC
paboTHI.

B pe3ynbraTe 0CBOCHUS IUCUUIUIMHBI O0yYaIOIIHIICs TOIKEH

3Hamy:

31. cMmbicn TOHATHH: (uU3MUECKOe SBIEHUE, THUIIOTe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMO/ICHCTBHE, SJEKTPOMAarHUTHOE MOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIPO, HMOHH3HPYIOIINE
U3ITyYeHUS;

32. cmbIc (UBUYECKUX BEIMYMH: CKOPOCTb, YCKOPEHME, Macca, Cujia, MMIYJbC, pabora,
MEXaHMYEeCKash SHEprusi, BHYTPEHHSS IHEprusi, aOCONIOTHAs TEMIEparypa, CpeaHsis KHHETHYeCKas
HHEPrus YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIHN 3JIEKTPUUECKUN 3apsij;

33. cMmbicn  (QU3MYECKMX 3aKOHOB KJIACCHUYECKONW MEXaHHKH, BCEMHUPHOTO TATOTECHUS,
COXpaHEHMsI DHEPruu, UMIyJbCa M 3JIEKTPUUECKOIro 3apsia, TEPMOJUHAMHUKHU, 3JIEKTPOMArHUTHOU
uHAyKIuu, hotorddekra;

34. BKJIa POCCHICKHX U 3apyOeKHBIX YUEHBIX, OKA3aBIINX HAHOOJbIIEE BIUSIHUE HA PAa3BUTHE
(076370478

ymemy:

V1. npoBoauTh HaOIIOAECHUS, IJIAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI;

V2. BbIABUTaTh TUIIOTE3BI U CTPOUTH MOJIEIIN;

V3. npuMeHsTh MoJy4eHHbIe 3HaHUs N0 (PU3HKe 11 OOBSICHEHUS pa3HOOOPa3HBIX (PU3NUECKUX
SIBJICHUM W CBOMCTB BEIIECTB;

V4. npakTH4ecKH UCII0JIb30BaTh (pU3NUECKre 3HaHUS;

V5. olleHMBaTh TOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POpMAIUH;

V6. ucnonb3oBaTh NPHOOPETEHHbIE 3HAHUS M YMEHUS AJIS PELICHUs NPAaKTUYECKUX 3a/1ad
MOBCETHEBHOM  JKM3HU, oOOecreyeHusi O0e30macHOCTH COOCTBEHHOM JKH3HH, pallMOHAIBHOTO
IIPUPOIONOIB30BAHUS U OXPaHbl OKPYXKAIOLIEH CPebl;

V7. onuchiBaTh U OOBICHATH (PU3UYECKHE SBJICHUS U CBOWCTBAa TEJ: CBOMCTBA Ta30B,
KUAKOCTEH W TBEPIBIX TEJI; IEKTPOMArHUTHYIO MHAYKLHUIO, PACIIPOCTPAHEHHUE 3JIEKTPOMArHUTHBIX
BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyY€HHUE U MOTJIOIIEHUE CBETa aTOMOM; POTOIPPEKT;

V8. oTn4arh runoTe3sl OT HayYHBIX TEOPHI;

V9. nenath BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TaHHBIX;

V10. npuBOIUTH NPUMEPHI, MOKA3bIBAIOIINE, YTO HAOIIOJCHHUS M SKCIEPUMEHT SIBISIOTCS
OCHOBOM /JIsl BBIIBMJKEHUSI THIIOTE3 U TEOPUM, MO3BOJIAIOT MPOBEPUTH WCTUHHOCTH TEOPETUUYECKHUX
BBIBOJIOB; (pU3HuecKas Teopus JaeT BO3MOXKHOCTb OOBSACHATH HM3BECTHBIC SBICHUS HPUPOIBI U
HayyHble (DaKThl, IPEACKA3bIBATh €1l[€ HEU3BECTHBIE SBJICHMUS;

V11. npuBOIUTH NpPUMEPHl MPAKTHUECKOTO HCIOIb30BAaHMUS (U3UUYECKUX 3HAHWUNA: 3aKOHOB
MEXaHUKH, TEPMOAMHAMUKH U  JJEKTPOAMHAMHUKM B  JHEPreTHKe,  pa3jMuHBIX  BHJIOB
AJIEKTPOMArHUTHBIX M3IMYYEHUH Ui Pa3BUTHUS pajdo M TEIEKOMMYHUKAlMH, KBAaHTOBOW (pU3MKH B
CO3/IaHHHU AJIEPHOMN SHEPTETUKH, JIa3€POB;

V12. BocnpuHHMMAaTh M HAa OCHOBE IIOJIyYEHHBIX 3HAaHUM CaMOCTOSITEIBLHO OLICHUBATh
uH(popMalrio, cosepkantyrocs B coodmenusx CMU, MHtepHeTe, HaydHO-TIONYSPHBIX CTAThHAX.

V13. npuMeHsTh NMOJIy4YeHHbIE 3HAHUS JJIS pelieHus (PU3MUECKUX 3ajay;
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V14. onpenensats xapaktep GU3NYECKOro mpouecca 1o rpaduky, radnure, Gopmyne, u3MepsATh
psi GU3MYECKHX BEIUYHH, IIPECTABIIAS Pe3yabTaThl H3MEPEHHUH C YI€TOM X MOTPEIIHOCTEH.

4 OpraHu3anMOHHO-METOANYEeCKHE TAHHbIe THCIHTIITHHbI

OO0111ee KOJIMYECTBO YacOB AUCIUILIMHEI cocTasiisieT 180 gyacos.

1 cemectp 2 ceMecTp Bcero
Bo B3anMojeilicTBHH € IpenojgaBaresiemM 80 84 164
Jlextuu, ypoku (JIY) 70 60 130
JlabopaTopusie 3ausatus (JI3) 10 24 34
IIpomexyrounasi arrecramus (ITA) 6 10 16
Buja npoMexyToUuHOI aTTeCTAlIMU Koutpoabnas | [Iuddepennuanbubiii | 180
pabota 3a4er

5 Conep:xanne u CTPYKTYpa AU CHUILIMHBI

5.1 Conepxxanue pa3ie/ioB ¥ CHUILIHHBI

Ne
pasjena

HaunmenoBanue pasacia

Copneprkanue pasnena

1

Du3uka 1 MeTOAbI HAYYHOI'O IMMO3HAHUA

11

Bsenenue

®dusuka - Hayka o npupoje. HayuHbie METO/IbI TO3HAHUS OKPYXKAKOLIETO
mupa. Ponb 3KcriepyMeHTa U TEOpUM B IPOLIECCE TO3HAHUS MPUPOJIBL.
OkcriepuMeHT B (u3uke. MopenupoBanue (GpU3MYECKUX SBICHUA U
nporeccoB. Hayunble runore3pl. ®dusnyeckue 3aKOHbI U TEOPHUH.
I'panuitel  mpuMeHMMOCTH  (QU3MYECKMX  3akoHOB.  [IpuHImmn
cootBercTBUs. Ponb u mMecto Qu3uku B (POPMUPOBAHUN COBPEMEHHOU
HayYHOW KapTHHBI MHUPA, B IPAKTUUECKOH IEATEIbHOCTH JHOACH

MexaHuka

2.1

Kunematuka

Mexannueckoe  aBukeHHE.  OTHOCUTEIBHOCTh  MEXaHMUYECKOTO
newxkenus. Cucrema otcuera. Tpaekropus. [lepemenienue, CKOpoCcTh
(cpenHsii  CKOpPOCTb, MPHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepHaﬂbHOfI TOYKH, HMX TPOCKOHWHU Ha OCHU CHCTCMblI KOOpAWHAT.
CrnoxxeHue InepeMelleHni U CII0XKEHHE CKOpocTed. PaBHOMepHOEe
PaBHOYCKOPEHHOE NPAMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH  KOODJIMHAT, CKOPOCTH, YCKOpEHHMs, IyTH U
NepeMelIeH!s] MaTepHallbHOM TOYKM OT BpeMeHu. (CBoboaHOe
najeHue. YckopeHue cBoOomHoro majeHus. KpuBosimHeiiHOe
JIBWKEHHE. JIBMKEHHME MaTepHAIbHOW TOYKM I10 OKPYXHOCTH C
MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAs
ckopocth. Ilepuon m wactora oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHUE

2.2

JnHamuka

[Tpunmun otHocuTenbHOCTH ['anmunes. IlepBelii 3akoH HproToHa.
WNuepuuanbuble cucteMbl otcuera. Macca tena. Cuma. ITpunimn
cynepno3uiuu cwi. Btopoit 3akoH HproToHa miisi MarepualibHOM
TOYKM B uHepuuanbHoi cuctemMe otcuera (MCO). Tperuii 3akoH
HeroTona st MatepuaibHBIX TOUYEK. 3aKOH BCEMHUPHOTO TATOTEHUSI.
Cuna tspkectu. IlepBas kocmmuueckass ckopocTb. Cuna ynpyrocTu.
3akoH ['yka. Bec tena. Tpenue. Buasl Tpenus (mokosi, CKOJIbKEHUS,
kaueHus1). Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUS CKONbXKEHUS U
cuna Tpenus: nokosi. Koaddumment tpenus. Cuia CONPOTHBICHUS




NpU JBWKEHUU Tella B KUAKOCTH uiu rase. llocrynmatenbHoe u
BpallaTeIbHOE JIBI)KCHHE aOCOIOTHO TBEPJOTO Teiaa. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCH Bpaienus. I[linedo cuibl. YcinoBus paBHOBECHS
tBepaoro tena B UCO

2.3

3aKOHBI COXpaHCHUA
B MCXAaHHUKC

Mexanunueckass pabota U MomHOCTh. KuHeTnueckas 3sHeprus.
[ToreHunanbHast SHeEprus. 3aKOH COXPAHEHHS  MEXaHUYECKON
sHepruu. Pabora cuibl TskecTH M cwibl ynpyroct. Ilpumenenue
3aKOHOB CcoxpaHeHusA. lcmonp30BaHME 3aKOHOB MEXAHMKH U
OOBSICHEHUS IBUKEHMsI HEOECHBIX Tel U JJI Pa3BUTUS KOCMHUYECKUX
UCCJIE0BAHUM, TPAHULBI IIPUMEHUMOCTH KJIACCHYECKOW MEXAHMKHU.
HMmnynbc MaTepualbHOM TOYKM (Tesla), CUCTEMbl MaTepHaIbHbBIX
Touek. MMIynbc Cuibl M HM3MEHEHHE HMITyJbca Tejla. 3aKOH
COXpaHeHMsI uMIyibca. PeaktuBHoe JBmxeHue. Pabora cuibl
Momnocts cunbl. Kunetndeckass SHepruss MaTepUaIbHOW TOYKHU.
Teopema 00 M3MeHEHUM KHHETHYecKOH sHepruu. lloTeHumanbHas
sHeprus. [loTeHumanpHas »dHeprus ynpyro aeGpOopMHPOBAHHON
npyxuHsl. IloreHnuanbHas sHeprus Tena BOMM3M IOBEPXHOCTU
3eminu. IloreHuunanbHble U HENOTEHUHUANbHbIE CUIbL. CBsI3b pabOTHI
HENOTCHUUAIbHBIX CHUJI C M3MEHCHHMEM MEXaHMYECKOHM DSHEpruu
CHUCTEMBI TeJl. YIIPYrue U HEYNPYTHE CTOIKHOBEHHUS

Mouekyasipaast GU3HKa M TEPMOJAMHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUH U HX
ombITHOe 0oOOCHOBaHME. bpoyHOoBckoe nBmxkenue. [luddysus.
XapakTep ABM)KECHHs M B3aMMOJEHCTBHS 4acTHIl Beuectsa. Mogenn
CTPOEHHS ra3oB, KUAKOCTEH M TBEPHAbIX T€Nl U OOBSCHEHUE CBOMCTB
BEUIECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepbl MOJEKYIL.
KonmuuectBo  BemectBa.  [loctostHHass ~ ABorampo.  TeruoBoe
paBHOBecue. Temmeparypa m ee usmepenue. lllkama temmnepatyp
[lenbcuss. Mopens upeanpHoro rasa. (OCHOBHOE — ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUHU HJEaIbHOTO ra3za. AGCOIIOTHAs
TEMIIEpPATypa KaK Mepa CpeJHEH KMHETHYECKOW DHEPrHH TEIJIOBOIO
nBwkenns yvactun rasza. lllkama temmeparyp KensBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akon J[laapToHa.
W3ompoueccsl B HACAIBHOM Ta3e C IOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduyeckoe mpeacTaBieHUE H3OMPOLECCOB: H30TEpMa,
n30xopa, n3obapa

3.2

OCHOBBI
TEPMOIUHAMUKHU

Buytpennss osHeprus. Pabora u Ttemnonepenauya. KommuectBo
TEIUIOTHL. YpaBHeHHWE TermaoBoro Oamanca. IlepBoe Hauano
TepMOAMHAMUKH.  AnmabaTHbli  mporecc.  Brtopoe  Hawano
tepmoauHamuku. Ternoseie apurarenu. KIIJI TemmnoBoro aBuraresns.
Oxpana npupoael. TepmoaumHamMuueckas cUCTEMa. BHYTpeHHss
SHEPrusi TePMOJUHAMUYECKONW CHCTEMBI M CHOCOOBI €€ M3MEHEHUS.
KonugecTtBo Tennotel u pabota. BHyTpeHHssI SHEPTHS 0THOATOMHOTO
uaeanbHOro rasza. Buaesl Tersonepenayd:  TEIUIOMPOBOIHOCTD,
KOHBEKIIMS, W3Iy4eHHE. YAeNbHas TEIUIOEMKOCTh  BEIISCTBA.
KonuyectBo TemnoTel npu temionepenaye. [lorstue 06 annadbarHom
npouecce. IlepBbiii 3akoH TepMmoauHamuku. [IpuMeHeHue nepBoro
3aKOHa ~ TEPMOJWHAMUKH K  wW3omporeccam. [ 'paduueckas
UHTEpIpeTanuss paboThl Ta3a. BTopol 3akoH TEepMOJIWHAMHUKH.
HeobOpatumocts mpormieccoB B mpupojie. TemmoBble MalllWHBL.
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[TpuHIunsl neiicTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEpPruM B
TEIJIOBBIX MamuHax. KoadduimeHT nose3Horo neWcTBHUS TEIIOBON
mamuHbl. Hukn KapHo u ero ko3¢ ¢uiueHT mone3Horo neicTBHSL.
OKoloruyeckrue  NnpoOsieMbl  TEIUIOOHEPreTHKH.  TeXHu4eckue
YCTPOMCTBA M IMPaKTUYECKOE MPUMEHEHUE: IBUTATE]b BHYTPEHHEIO
Cropanusi, 0bITOBOH XOJOJMIIBHUK, KOHIULIUOHED

3.3

ArperaTHble
COCTOSIHUSA

BCIICCTBA )51

(hazoBbie
TIePEXO/IbI

[TapooOpa3zoBanue U KOHJeHcalus. VcmapeHue U KUIICHHE.
AOcConoTHas U OTHOCUTEIbHAs BIAXHOCTh BO3ayXxa. HachlieHHbIN
map.  YaenpHas — Temiora  mapooOpa3oBaHHS.  3aBUCUMOCTH
TEMIEpPATypbl  KHIIEHUWs  OT  JaBlieHus.  [Bepnoe  Telo.
Kpucrannuueckue u amopdHbie Tena. AHM30TPONHS CBOICTB
kpuctayoB. JKuznkue kpucrauibl. COBpEMEHHBIE MaTEpHAIIbL.
IInaBnenue u KpuUCTaIM3aLMs. YJelbHas TEIUIOTa IIJIABJICHUS.
CyOnumanusi. YpaBHeHUE TEIUIOBOro OanaHca

DJIEeKTPOIMHAMHUKA

4.1

DneKTpocTaTuKa

DneKkTpu3anus Tel. DIEeKTpUUecKuil 3apsia. JIBa Buaa dJIEKTPUUECKUX
3apsaoB. [IpOBOAHMKHM, MUAJIEKTPUKA W TOJIYNPOBOIHUKHU. 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsana. BsaumopeiicTBue 3apsiios.
3akoH Kynona. ToueuHblil 37€KTpUYECKUU 3apsall. DIEKTPUUYECKOE
nose.  HampsbkeHHocTs  anexkTpuueckoro  mojis.  [IpuHIun
CYNEPHO3UINKN  DIEKTPUUECKUX ToJeil. JIuHuM HanpsKeHHOCTH
anekTpuyeckoro mnoss. Pabora cui 3I€KTpOCTaTHYECKOIro  MOJIS.
[Torenuuan. PazHocts nmoreHnuanos. [I[poBOJHUKN U AUSTIEKTPUKHU B
AIIEKTPOCTATUYECKOM Tmone. JludnexTpuueckas MPOHUIIAEMOCTb.
OnektpoeMkocTb.  KonaeHcaTop.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJCHCAaTOpa. DHEprus 3apsHKEHHOT0 KOHIeHcaTopa

4.2

IlocTossHHBIN
BJIEKTPUYECKHI TOK.
Toxku B pa3nuyHbIX
cpenax

DNEKTPUUECKNN TOK. Y CIIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Ucrounnku Toka. Cuna toka. [loctosunsiii Tok. Hanpsokenue. 3akoH
Oma U1 ydacTka Lenu. DIEKTPUUECKOE COMPOTUBIICHUE. Y IENBHOE
comnportuBiieHue BemecTBa. [locienoBarensHoe, mapaieabHOE,
CMEIIaHHOE COeIMHEHHE MPOBOIHUKOB. PaboTa 31€eKTpHUECcKOro Toka.
3akon  JIxoyms-JleHma.  MOIIHOCTH — DJIEKTPHUYECKOTO  TOKA.
DNEKTPOABMKYIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHMKA
ToKa. 3akoH OMma A MOJHOM (3aMKHYTOM) AJIEKTPUYECKOM LIETH.
KopoTkoe 3amblkaHue. OJIEKTpPOHHAs TMPOBOJUMOCTb  TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb. DJEKTPUUECKHH TOK B Bakyyme. CBolicTBa
ANEKTPOHHBIX My4YKOB. [TonynpoBonHuku. CoOCTBEHHAs U MpUMECHas!
IIPOBOAMMOCTh  MONYHNpoBOAHMKOB.  CBolicTBa  p-N-mepexona.
[TonynpoBoIHUKOBBIE TPUOOPBI. DNEKTPUUECKUN TOK B PACTBOPAx U
pacmyiaBax  3JIEKTPOJUTOB.  DIJIEKTPOJIUTHYECKAss  JIUCCOLMALIUA.
OnexTponau3. ONEeKTpUdeckuil TOK B raszax. CaMOCTOATENbHBIA U
HECAMOCTOSITENbHBIN pa3psan. Monnus. [lnazma

4.3

Mar»uTtHoe 1osJe.
DneKTpoMarHuTHas
WHIYKIASA

ITocTtosaHBIe MarHuUTHL. B3amMoaeHcTBHE MOCTOSHHBIX MATrHHUTOB.
MaruutHoe mone. BekTtop MarHUTHOM MHAYKUMU. [IpuHIMO
CYNEpPNO3HUIMM MAarHUTHBIX ToJiel. JIMHUM MarHUTHOW WHIYKIIWH.
KapTtuna nuHuli MarHUTHON MHAYKIIMU TOJIA MOCTOSTHHBIX MAarHUTOB.
MaruutHoe moJie MPOBOJHUKA ¢ TOKOM. KapThHa JWMHWUN HHIYKIUU
MarHUTHOTO TOJISI JUIMHHOIO MPSIMOTO IPOBOJHUMKA U 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOJHHUKA, KaTymIKhu ¢ TokoM. OmneIT Opcrena.
B3aumogeiicTBue npoBOAHUKOB ¢ TOKOM. Cuiia Ammepa, ee MOyJib U
HanpasieHue. Cuia JlopeHiia, ee Moaysb U HanpasjieHue. JIBUKeHHe




3apsHKCHHON YaCTHIIBI B OJTHOPOJHOM MarHUTHOM mose. PaboTa cuiibl
Jlopenua. SBieHHe »IEKTpOMAarHUTHOM WHAYKUIHMH. [ToTOK BekTOpa
MarHuTHOM MHAYKIUHU. DJEKTPOABMXKYIIAs CUJAa WHIYKIUU. 3aKOH
ANEKTpOMAarHuTHOM uHAyKuuu Papanes. Buxperoe snexrpuyeckoe
nosie. ONEKTPOABWXKYIAs CWIAa HWHIAYKIMA B  MPOBOJAHHKE,
JBWKYIIEMCSl IIOCTYNATEJIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.
[IpaBuno Jlenna. HWMHAYKTUBHOCTBH. SIBIE€HHME  CaMOMHIYKIIUU.
DJIEKTPOABUKYILAsA CUJIa CAMOUHIYKLIIMH. DHEPrUusi MAarHUTHOTO T1OJIS
KAaTYIIKA C TOKOM. DJIEKTPOMArHuTHOE M0JIe

Koge0anusa u BOJIHBI

5.1

Mexannueckue "
3JIEKTPOMAarHUTHHIE
KOJIeOaHUs

KoneGartenbHas cuctema. CBOOOAHBIE MEXaHHMYECKHE KoJeOaHUs.
I'apmonnueckue xonebanus. Ilepuon, yacrorta, ammuryaa u dasa
koneOanuii. [IpyXUHHBIH MasTHUK. MareMaTH4YeCKUid MasTHHK.
VYpaBHeHHE rapMOHMUYECKUX Kosebanuil. [IpeBpaienue suepruu npu
rapMoHnyeckux kosiebanuax. KonebatenbHblii KOHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHBIE KOJeOaHHUs B HJCAIBHOM KOjeOaTelbHOM
KOHType. AHQJIOTHSI MEXKYy MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
koneOanusmu. Popmyna TomcoHa. 3akOH COXpaHEHMs] SHEPrUU B

ujeanbHoM  KosiebaTenbHOM — KoHType.  IlpencraBieHue o
3aTyXarMnX KOJIeOaHUSIX. BrinyXeHHbBIE MEXaHHYECKUE
koneOanusi.  Pesonanc.  BBIHyXJEHHbIE  DJIEKTPOMAarHUTHBIE

kosnebanus. [lepemennsiit Tok. CHHYCOMAAIBHBINA MTEPEMEHHBIN TOK.
MOIIHOCT TEPEMEHHOTO TOKa. AMIUIUTYAHOE U JCHCTBYIOIIEE
3HaUY€HHE CUJIbl TOKa W  Hampsbkenuss  Tpancdopmarop.
[IpousBoacTBO, mepenava U NOTpeOICHUE AIEKTPUUECKON DHEPTUH.
DKOJIOTUYECKHE PUCKH MPU MPOU3BOJCTBE JIEKTPUUECKON SHEPrHUU.
KynbTypa ucnosnap30BaHus 3JIEKTPOIHEPTUU B TOBCEIHEBHOM )KU3HU

5.2

Mexannueckue "
3JIEKTPOMArHUTHHIE
BOJIHBI

Mexanudeckue BOJHBL, YCIOBHS pacnpocTpaHeHus. llepuon.
CkopocTh pacmpocTpaHeHUss W JUIMHA BOJIHBL. [lomepeuHble u
npojoibHbIe BONHBL. MHTepdepeHuns u audpakuns MexaHHUYeCKUX
BonH. 3BYK. CkopocTh 3Byka. I'poMkocTh 3Byka. BricoTa TOHa.
TemOp 3Byka. DJEKTPOMAarHWTHbBIE BOJIHBI. YCJIOBHUS W3ITy4eHUS
AJIEKTPOMAarHWTHBIX BOJH. B3anmmuas opueHtanus Bexktopos E, B, v
B DJJIEKTPOMAarHUTHON BoJIHE. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa’KeHUue, IIpeJIOMIICHHE, noJisipu3aIus, nudpakuys,
uHTepdeperuus. CKOpOCTb 3JIEKTPOMArHUTHBIX BosiH. [llkana
ANIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMAarHUTHHIX BOJIH B
TexHUKe U ObITy. IlpMHIUOBI pPagUOCBSI3M U TEJIEBUACHUS.
Panuonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKpYKaroIlen
Cpenbl

5.3

OnTtuka

I'eomerpuueckas ontuka. I[IpsiMosnHEHOE pacnpoCTpaHEHHE CBETA
B OoxHopomHou cpexe. Jlya cera. TodeuHbll MCTOYHHMK CBETA.
OtpaxxeHne cBeTra. 3akOHbl OTpaxeHus cBera. llocTpoeHue
u300pakeHui B IUIOCKOM 3epkaie. IIpenomienue cBera. 3aKOHBI
npesoMyIeHUsl cBeTa. AOCONIOTHBIA TOKazaTedb MPETOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHBIl yroa MOJIHOTO
BHYTpeHHero oTpaxeHus. [ucnepcust cBera. CHOXHBIA COCTaB
6enoro csera. L[Ber. Cobupatomme 1 paccenBaromue JUH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSHWE U ONTUYECKasl CHJIa TOHKOW JIMH3BI.
[Toctpoenne wu300pakeHUH B COOMpPAIOIIMX M  PACCEMBAIOIIUX
nuH3ax. GopMyna TOHKON JIMH3BL. YBEIWYEHHE, 1aBAEMOE JIMH3OM.
IIpenensl NPUMEHHMMOCTH TIE€OMETPUUYECKOM ONTUKU. BosHOBas
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ontuka. MaTepdepennus ceera. KorepeHTHbIE UICTOYHUKH. Y CIIOBUS
HaOMIoeHUSI MAaKCUMYMOB M MUHUMYMOB B HMHTep(epeHIInOHHON
KapTUHE OT JABYX CHUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpakumst  cBera.  JludpaknuonHas  pemieTka. Y CIOBHE
HaOII0AeHUS IJIaBHBIX MaKCUMYMOB npu MaJIeHu
MOHOXPOMAaTHYECKOTO0 CBE€Ta Ha JAUPPAKIUOHHYIO  PEIIETKY.
[Tonspusanus ceera

OCHOBBI CIENMAJTBLHOM TEOPUH OTHOCUTEJIHLHOCTH

6.1

OCHOBBI
CIELAAILHOMN
TEOPUHU
OTHOCHUTEILHOCTH

I'panuubl NPUMEHUMOCTH KJlacCcMyecko MexaHuku. Iloctynarel
CIIELMAJIbHOM TEOPUHU OTHOCUTEIBHOCTU: WHBAPHUAHTHOCTh MOJYJIS
CKOPOCTH CBETa B BaKyyMme, IPUHLIUII OTHOCUTEIBbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U
COKpAILLEHUE JUIMHBI. DHEPIUsl U UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBsi3b Macchl C PHEPrued M UMIYJIbCOM PEISTUBUCTCKOM YACTHUIIBI.
OHeprus nokost

KBanToBasi pu3uka

7.1

OJIEMEHTBI
KBAaHTOBOU OINTHUKHU

®otonbl. Popmyna [Tnanka cBa3u >Hepruu (HOTOHA C €ro YaCTOTOM.
OHeprus u umnyinbc (¢oTtoHa. OTKpbITHE U HCCIEI0BAaHUE
dorordpdekra. Onbitet A.I'. CtoneroBa. 3akoHbl ¢oTodddexra.
VYpaBuenue OuHmTeitHa 18 porodddekra. "KpacHas rpanuma
dororddekra. [lapnenue ceera. Onwitel [1.H. JIeGeneBa. Xumuueckoe
JICUCTBUE CBeTa. TEeXHUYECKHE YCTPOWCTBA M  IPAKTHYECKOE
npuMeHeHue: (QorodneMeHT, GOTOAaTUMK, CONHEeYHas OaTaped,
CBETOJINOJ

7.2

Ctpoenue aToma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro -
yactull. IInanerapnas monens aroma. [loctynarsr bopa. M3nydyenue u
noryomeHue (OTOHOB MpH Iepexoje aToMa C OJHOTO0 YPOBHS
sHepruu Ha Jpyrod. Bunel cnexktpoB. CrekTtp ypoBHEHW >sHepruu
aroMa Bojopoja. BonHoBble cBoicTBa yactul. BomHel ne bpoins.
KopnyckynspHo-BoiaHOBON Ayanu3M. CHOHTaHHOE M BBIHYXKICHHOE
usnydeHue. Jludpakius >JIeKTPOHOB B KpHUCTaiaxX. YCTPOHCTBO U
NpUHLIMI paboThl Ja3epa. TeXHUUYECKne yCTpOMCTBa U MPaKTUYECKOE
NpPUMEHEHHEe:  CHEKTpPalbHBIM  aHanmu3  (CIIEKTPOCKOI),  Jiasep,
KBaHTOBBIN KOMITBIOTEP

7.3

ATOMHOE S1p0

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sjpa.
OtkpbiTHE paarnoakTUBHOCTH. OmbIThl Pezepdopna mo onpeaenenuro
cocTaBa paauoakTHBHOro wusnydeHus. CBoiictBa anbda-, Oerta-,
raMMa-usily4eHus.  BiusHHMEe  paguOaKTUBHOCTM  HAa  JKUBBIC
opranu3mbl. OTKpeITHE TPOTOHA U HelTpoHa. HykimoHHas Moaenb
snpa ['eiizenOepra-MiBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
W3otonbl. Anbda-pacnan. DIEKTPOHHBIH M TO3UTPOHHBINA OeTa-
pacnan. [I'amma-u3nydeHune. 3akOH paguOaKTHBHOIO  pacmana.
OHeprusi CBA3M HYKJIOHOB B sifpe. Snepuble cuibl. Jledhekt macchl
sanapa. SAnepHelie peakiuu. [lenenve u cuHTe3 saaep. AnepHulil peakTop.
Tepmosinepublii  cuHTe3. I[Ipobrembl U MEpPCHEKTUBBI  AIEpHON
DHEPreTUKU. OKOJIOTMYECKHE  ACMEKThl  SACPHOW  SHEPIrEeTHKHU.
OneMeHTapHble  4YacTulbl.  OTKphITUE  MO3UTpOHA.  MeToabl
HaO0IeHus " perucTpanuu 3JIEMEHTAPHBIX YacTHL.
OyHaaMeHTaIbHbIE  B3aUMOJIEHCTBUS.  ENMHCTBO  u3MUYECKOM
KapTHUHBI MUpa

DJIeMEHThI ACTPOHOMMH U ACTPO(PHU3MKH

8.1

OJIEeMEHTBI

| Dransl passuths actpoHoMmum. IIPHKIAZHOE M MHPOBO33DEHYECKOE
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aCTPOHOMMU U
acTpoU3UKHI

3Ha4YeHUEe acTpoHoMHuH. Bunx 3BesgHoro neba. Co3Be3nus, spkue
3BE€3/lbl, IUJIAHEThI, UX BUAUMOE JBI)KeHHE. CoJIHEYHas CHUCTEMa.
IInanerer 3emHoM rpymnmbl. [lmaHersl-ruranTel. Manele  Tena
Comnneynoii cucrembl. Comnniie, potocdepa u armochepa. ComHeuHas
akTUBHOCTh. Mcrounuk »sHeprun ConHI@a W 3Be3d. 3BE3/bI, HUX
OCHOBHbBIC XapakTepucTUKHU. Jluarpamma 'cHekTpajabHbIA Kiacc -
CBETUMOCTB'". 3B€3/bl IVIABHOM IOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh
"Macca - CBETUMOCTH" JUIA 3BE€3] IJIaBHOM IIOCJIENOBATEILHOCTH.
Buyrpennee crtpoenue 3Be3a. CoBpeMEHHBIC TMPEACTABICHUS O
MPOUCXO0XKACHUH U 3BoMonnK COJIHLIA U 3BE3]1. DTallbl )KU3HU 3BE3/I.
Mneunsii  Ilyte - wHama [Danaktuka. ChnupanbHasi CTPyKTypa
lanakTuky, pacnpeneneHue 3Be3n, raza U nbuid. llonoxenue u
nemwkenne Comana B lamaktuke. Tunbsl ramaktuk. IDnockas u
cepuueckas noacucrembl ['anaktuku PaguoranakTMku W KBazapbl.
UYepHble nOplppl B sApax TranakTuk. Bceenennas. Pacmmpenue
Bcenennoii. 3akon Xa06ma. Pa3zberanue ramaktuk. Teopust bonbiioro
B3pbIBa.  PenukToBoe  m3nmyuenue.  MacmTabHas — CTpyKTypa
Bcenennoii. Meraranakrtuka. Hepenenasle mpo01eMbl aCTPOHOMHH

5.2 CtpykTypa AMCHHUIJIMHBI

Paznensl AUCHUIIIIMHBI, NU3y49aCMBbIC B 1 CEMCCTPC

KonngectBo gacoB
Ne Bo B3aumoeiicTBuu ¢
pas- HanmenoBanue pa3acioB Beero npenoaaBaTeneM A
e Yy 713
1 Du3UKa U MeTObI HAYYHOI'0 O3HAHMS 2 2 - -
1.1 | Beenenue 2 2 - -
2 MexaHuka 30 26 4 -
2.1 | Kunemaruka 10 10 - -
2.2 | Jlunamuka 12 10 2 -
2.3 | 3aKOHBI COXpaHEHHsI B MEXaHUKE 8 6 2 -
3 MouJekyasipHasi Gpu3nKa U TEPMOJAMHAMHMKA 28 24 4 -
3.1 | OCHOBBI MOJIEKYJISIPHO-KHHETHUYECKON TEOPUH 10 8 2 -
3.2 | OCHOBBI TEPMOJIUHAMUKH 12 10 2 -
3.3 | ArperaTHble COCTOSHUS BEUIeCTBA U (a30BbIe 6 5 i i
nepexoabl
4 DJIeKTPOIMHAMHUKA 20 18 2 -
4.1 | DnekTpocTaTuka 8 8 - -
4.2 | IlocTostHHBIH AMEeKTpHUECKuil TOK. TOKH B 12 10 5 i
Pa3JIMYHBIX Cpeaax
KonTpoabHasi padora 6 - - 6
Hmozo: 86 70 10 6
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Paznenbl AMCIUIUIMHBL, U3y4aeMbI€ BO 2 CEMECTpE

KonnuectBo 4acos
Ne Bo B3auMoIeiicTBHH C
pas- HaumeHnoBanue pa3aciion Beero npenoaapaTeneM A
e Y T3
4 DJIeKTPOANHAMHUKA 16 10 6 -
4.3 MarsuuTtHoe noiJie. BHeKTpOMarHI/ITHaﬂ UHIOYKLIUS 16 10 6 -
S Kosie0anusi M BOJIHBI 36 24 12 -
5.1 | MexaHn4ecKkue 1 3JIEKTPOMarHUTHhIE
KoseOaHus 14 8 6 )
5.2 | MexaHn4ecKHe B 3JICKTPOMArHUTHBIC BOJHBI 8 8 - -
5.3 | OnTuka 14 8 6
6 | OcHOBBI cHeHAJILHON TeOPpHH 4 4 i i
OTHOCUTEJIbHOCTH
6.1 | OcHOBBI cIeMAIBLHON TEOPUU OTHOCHTEIHHOCTH 4 4 - -
7 KBanToBasi puszuka 22 18 4 -
7.1 | DneMeHTBI KBAaHTOBOU ONTHUKH 6 6 - -
7.2 | Ctpoenue aToma 10 6 4 -
7.3 | ATOMHOE s1pO 6 6 - -
8 DJIeMeHThI ACTPOHOMMH U ACTPOPU3NKH 6 4 2 -
8.1 | DnemMeHThl aCTPOHOMHUU U aCTPOPHU3UKH 6 4 2 -
JuddepenunpoBaHHblii 3a4eT 10 - - 10
Hmoeo: 94 60 24 10
Bcero: 180 130 34 16
5.3 JIaGopaTopHbIe 3aHATHS
Ne Ne Kon-Bo
3aHATUA | pasaeciia Tema qacoB
1 29 HccnenoBanue 3aBUCUMOCTH CHJ  YNPYrOCTH, BO3HHMKAIOIIUX B 5
NPYKWHE U PE3HHOBOM 00pasiie, OT uX JedhopMaimu
5 23 HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYeCKOMH 5
DHEPTHUU TeJla Ha IPUMepe PaCTIKEHHS PE3UHOBOTO KI'yTa
OmnpezneneHve Macchl BO3JlyXxa B KJIACCHOM KOMHAaTe Ha OCHOBE
3 3.1 | u3mepeHuii oObeMa KOMHATHI, TABJICHUS W TEMIIEPATyphl BO3IyXa B 2
HeHl
4 3.2 | U3mepeHue yaenbHON TEIII0EMKOCTH 2
5 4.2 | V3y4yeHue CMEIIaHHOTO COSAMHEHHS PE3UCTOPOB 2
6 4.3 | U3ydeHue siBIEHUS 3JEKTPOMAarHUTHON MHAYKIUS 2
7 4.3 | U3ydeHue siBIEHUS 3JEKTPOMAarHUTHON MHAYKIUS 2
8 4.3 | 3ydeHue siBICHUS SJICKTPOMArHUTHOW WHIYKITHH 2
9 51 HccnenoBanue 3aBUCHUMOCTH MEpHOJa MallbIX KosieOaHHMU Tpy3a Ha 9
HUTH OT JUTUHBI HUTH M MaccChl rpy3a.
10 51 HccnenoBanne mnepeMEHHOTO TOKa B LEOM U3 TOCIEA0BATEIbHO 9
COCMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOpa
11 51 HccrnenoBanne mepeMEeHHOro TOKa B IENM U3  MapaliesbHO 9
COCMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOpa
12 5.3 | OnpeneneHue nokasaress NPeIOMIICHHS CTEKIIa 2
13 5.3 | HUccnenoBanue CBOMCTB M300pakeHUH B JIMH3aX 2
14 53 Habnronenue aucnepcun cBeta 2
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Ne Ne Kon-Bo
Tema
3aHATHUA | pasgciia qacoB
15 7.2 | HabmoaeHue CrionHoro CreKkTpa 2
16 7.2 | HabGmonenue nuHeiyaToro crekrpa 2

HabGmtoneHuss  HEBOOPYKEHHBIM  IJ1a30M  C  HMCIOJb30BAaHUEM
KOMIIBIOTEPHBIX ~ MPWJIOKEHUH Ui ONpeAeNieHUs  MOJOKEHUS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro Moymiapus ¥ sipkue 3Be3/1bl

17 8.1

6 YueOHO-MeTOaAM4YECKOE 00eceYeHne TUCIUIITHHbBI

6.1 PekomenayeMasi Jqureparypa

6.1.1 OcHoBHas JUTEpPaTypa

1. BacumseB, A. A. ®wusmka : ydeOHOe mOCOOHME IS CpeaHero MpodeccHnoHATLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u31., ucnp. u jgon. — Mocksa :
WznatenberBo FOpaiit, 2023. — 211 ¢. — (Ilpodeccuonansroe odbpazoBanue). — ISBN 978-5-534-
05702-7. — Texkcr : snexktpoHHbId // OOpa3oBatenbHas miaatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514208

6.1.2 JlonosiHuTE/ILHAS JIUTEPATYpPa
1. T'opnau, B. B. ®usuka. 3agaun, Tectel. MeTOABI pelIeHus: yueOHOe MTOCOOUE I CPEeTHETO

npodeccuonanbHoro obpasoBanusi / B. B. T'opmau. — 2-e u3zn., mepepad. m mom. — Mocksa:
UznatensctBo FOpaiit, 2023. — 343 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
16184-7. — Texkct: anmekrponnbiii // OOpa3oBartenbHas twiarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/530576

2. Topnau, B. B. ®wusmka: MexaHuka. DJIEKTpUYeCTBO W MarHetusM. JlaGopaTopHblit
MPaKTUKyM: yuyeOHOe rmocodue ams cpennero npodeccuoHanbHoro oopazosanus / B. B. 'opnay. — 2-
e m31., mepepad. u gpomn. — MockBa: UznatensctBo FOpaiit, 2023. — 171 c. — (IIpodeccnonanpHoe
obpazoBanue). — ISBN 978-5-534-07608-0. — TekcT: anekTpoHHbIH // O6pazoBaTenbHas niaardopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/516534

6.1.3 UHTepHeT-pecypcsl
1. OGpa3oBatenpHas miaardopma FOpait
2. HartmonanbHast 35IeKTpoHHAsE OMOIMoTEKa

6.2.2 IlporpammHoe odecnieyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX U
HH(OPMaALMOHHBIE CIPABOYHbIC CHCTEMBbI COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHI

Tun nporpaMmMHoOro

HaumenoBanue Cxema JIMIIEH3UPOBAHMS, PEKUM J0CTYyNA
obecneyeHns

OobpazoBarenbHas aureH3us ot 26.06.2025 r.
Ha 3 roaa st 250 pabounx MecT B paMKax
cornamieHus o corpyanuyectse ¢ OO0 «Pen
Cod» Ne 305/06-22V ot 28.06.2022 T.

PEJ1 OC
Onepanuonnas cucreMa | «CepTHUITIPOBaHHAS
(mst paboYMX CTAHIIHI)

AnbTepHaTUBHAS

peam3anys Cpesl
ucnonHenus nporpamm | WINE
Microsoft Windows st
OC na 6a3ze sipa Linux

CsobOoganoe I10,
https://wiki.winehg.org/Licensing

] . Cso0Oognoe 110,
. LibreOffice https://libreoffice.org/download/license/
Odpncnrrid naxer [IIxonpHAast MULIEH3UA 10 TOrOBOPY No
MoitO¢puc Ob6pa3zoBanue H Il py

Tr000196894 ot 03.11.2017 1.



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

obecmedenns HauMeHoBaHHe Cxema JIUICH3UPOBAHUSA, PEKUM J0CTYyIIA
WuTerpupoBanHas y CsobOoguoe I10,
cpenaa pa3paboTKu Code::Blocks http://www.codeblocks.org/license
IIPOrPaMMHOT0 CBobonnoe I10,
obecreueHusI NetBeans IDE https://netbeans.org/about/legal/index.html
Notepad++ Csoboanoe 10, https://notepad-plus-plus.org/
TekcToBbIN peaakTop . CBO6OHI.{0€ IO, . .
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Cso6oanoe I10,
https://www.chromium.org/Home/
WuTepuer-Opaysep
Srnexe.Boavae becnnarnoe 110,
JICKC.bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Ooganoe I10,
Memuanponrpesaten, | VLC https://www.videolan.org/legal.html
Cso0Ooganoe I10,
Cucrema yrpaBiieHuUs PostgreSQL https://www.postgresql.org/about/licence/
0Oa3aMu JaHHBIX becnnarnoe 110,
MySQL https://www.mysgl.com/about/legal/
ApxuBaTop P7Zip Csobonnoe I10,

https://sourceforge.net/projects/p7zip

7 MaTepuajibHO-TeXHHYECKOe odecriedeHmne TUCIUIINHBI

Peanuzanus mnporpammbl yyeOHOM nuctumiuHbl «®Pusnka» obecrneynBaeTcss KaOMHETOM
(GU3MKYM, OCHAIlEHHBIM ayAUTOPHOM JOCKOHM, y4eOHOHl MeOenbro (CTONbl yYEHHUYECKHE, CTYJIbs
YYEHHUYECKHUE), HArJISIHBIMU HOCOOMSAMH, MYJIbTUMEIUMHBIM 000pylOoBaHMEM (HOYTOYK, MPOEKTOP
NIEPEHOCHOM, IKpaH MEPEHOCHOM).

JIaGoparopus

bu3uKwy,

OCHalllCHHasA

71a00paTOPHBIM 000PYIOBAaHUEM.

yueOHOi

MeOeNbl0, HarISOHBIMM  ITOCOOHSIMH,



https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://www.postgresql.org/about/licence/
https://sourceforge.net/projects/p7zip

