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f . iloqcHnTeJtbHafl 3arrr{cKa

llporpalrMa BcryilI4TeJlblroro r4crrbrraHrlr rro npeAMery <(DrzsraKa> pa:pa6orar{a /Int
a6utypmeHToB, llocrynarctuux Ha 6age cpeAHero o6u{ero o6pasonaHvrfl, llporpanrua
cocraBJleHa Ha ocHoBaHVLI [Iopx4r<a [pl{eMa Ha o6yueurae ro o6pasonareJrbHbrM
[porpaMMaM Bblclrlero o6pa:onauux - nporpaMMaM 6aranaepr4ara) npofpaMMaN,r
cneqIIaJII4TeTa, npofpaMMaM MafI{CTpaTypbI, yTBepxAeHHofo rrpr4Ka3oM MrzuucrepcrBa
IrayKrr I4 Bblcrlero o6pasoBaHvrfl P@ or 2I.08.,2020 J\|l 1076, Qe4epanrHoro KoMrroFreHra
rocyAapcrBeHHoro craHAapra cpeAHero (uonuoro) o6rqero o6pa3oBaHvrfl, yrBep)KAeHr{oro
IIpI4Ka3oM MrauzcrepcrBa o6pa:oeaHufl vr nayrz P(D or 05,03.2004 N1089, c yrreroM
coorBercrBl4fl ypoBHt cJloxHocrl{ Bcrynl4TeJrbHbrx r,rcrrbrraHzfi ypoanro cJro)Krrocrra Ef3 no
cpn:ur<e.

ii I ;,t!ii
I{ensro BcryrIHTeJIbHoro I4cnbrraHl{t ro npeAMery <<Ougurca) .sBr.f,ercf, Bbr-{BJreHr4e

6asoerrx sl;auuit z yveurarl alurypueura, c$opnaupoBaHHbrx rrpr4 vrcy.q,eHzrv ocHoBHblx
coAepxareJrbHbrx pa3AenoB rrpeAMera <<@uslzKa)) lr r4x orIeHKa. ,..,:ii,i!

3aAaquco6eceroBaHr{fl: 
'i .''.l

BbItBr{Tb sHa]flIvrfl a1utypueura v3 ocHoBHbrx o6nacrefi Susuxlz (lrexauur<a1
MoneKynf,pHaf, Szszrca, SneKTpoAI4HaMHKEt vr ocHoBbr clerlr{aJrbnofi , .reoq}:tu\Lr

orHo cr.{reJrbHo crr{ (cTo), KB aHToB ar QUSraxa r4 sJreMeHTbr acrpo szsurw ) ;
'i rt,.,

oIIeHI4Tb cilocooHocrb uoHI4MaHr4-f, npor4cxoArlrlr{x Sveuvecrzx npoqeccoB B
3AIAHI4flX 3neKTpOHHOrO TOCTI4pOBAHI4fl; i j,:

BbItBIaTb yMeHI4e npl4MeHtrb trolyr{eHHble 3HaHLrf An.f, pelxeuun $uzurrecKr4x 3&,{8y,,il
IrpoBepl4Tb BJIaAeHI{e pa3MepHocr-f,Mr{ ocHoBHbrx Svszuecxux Benr4qr4H ,ir4

c|IocooHocT-f,MI4 BbIilOJIH-f,Tb qIICJIeHHbIe BbIqI4CJIeHI4.f, IIO nOnyrIeHHbIM

Sopnynanl.

3x:aueu orleHr4Baercr rro ruKaJre 100 Sannoe.
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2. Co4epnraHrre rporpaMMbr
MEXAI{I4KA
KuHeMumurcu. MexanuqecKoe ABr4xeHr,re. OrHocnrenbHocrb J-IBrrmer{r4{. Cucreua
orcqera. MarepuaJlbHafl TorIKa. Pa4uyc-neKTop. Tpaeruopux. flyrr 14 [epeMeqeHr{e,
Cropocrr. Cloxteru4e aKopocrefi. YcropeHue Marepr4a-uruofi ror{Ku" PanuolurepHo.q
rlp.flMonl{Hefinoe [B:z]KeHLrfl. Pannoyr:rcopeHHoe rrp.f,MoJrr4Hefruoe ABr4]KeFrr{r.
Cno6o4uoe naAeHI{e. Ycropeuue ceo6o4noro rra1eHnfl. f{nz>rceuue reJra,
6pourennofo noA yrnoM c{, K ropr,r3oHTy. fnn>xeHr.re roqKr,r rro oKpyx(Hocrr{. Vrrona.q
w ruueituas cKopocrb rolIKkI. I]eHrpoc'rpeMrarenbHoe ycKopeFrr4e rorrKr4. Tnep4oe
TeJro. llo crynareJrbHo e 14 Bp a[IareJrbHoe IFr.r]KeHrTe rBepAo f o reJra.

f,uuumurca. WueprluaJlbHble cl4creMbr olcqdra. llepnrrfi 3aKoH I{rroroua. llpunqun
orHocI4TeJIbHocrI4 farr,rne-{. Bsaurvro4eficrBze reJr. Macca reira. Cuta. llpnHqul
cylrepllo3vr\ur4 cvn. Bropofi 3aKoH HuoroHa [nfl Marepzanrsofi Tor{Kr4 ...3

rlHeplll4anrsofi cucreMe o'rcrlera. Tperufi 3aKoH Hrrorona AJrr Marepr4anbHbrx,ixgrreKi
3axon BceMl4pHoro r{rorenvrfl culr:sr npl4'r.rr}Ke:nkrfl MemAy ror{errHbrMrz MaccaMzr.Culra
Tf,xecrl4. 3aeucuNaocrr crIJIbI T.slKecrl4 or Bbrcorbr FIaA rroBepxHocrbro, nJraH'sr6l
3aAaHHofo paAlryca. [nu>reuze ue6ecublx TeJr rr r4x r4cKyccrBeHrrbrx cnyrHrrrnoBl
llepnax KocMurlecKa-f, cKopocrb. Camr y[pyrocrr4. 3arou fyxa. Canrr rper{r4-B:
Koe$SraqrreHr rpeHr4r. fauenue.

Cmamuxa. Motteur cI4JIEt orHocI4TeJrbHO ocr4 BpaqeHnfl,. Vcroeu-fl paBHoBecnf, Toira
TBepAoro reJla B l4Hepllr{allruofi cr4cter\,re orcr{era. 3ar<ou llacKarrq. /{aelenze n
)KHAKocrI4, rroKo-qqeircn B I4Heprluanruofi crrcreMe orcrrera. 3aroH Apxzvre4a,
Vcroera.f, rrJraBaHrr{ TeJr. i . jlt(i !-f (,1:i i

, ,,. i i,; jil

3urcoruu coxpuHeHufl 6 MexaHuKe. Irlrranynrc Marepr{anruoii TortKrr. llrvrr,rynno
cacreMbl rel. 3ar<oH Lr3MeHeHVfl 14 coxpaHeHvrfl vrMlryrrtca. MexaHr4rrecKaf, pa6olzuwr
Mo[IHocrb cI4JIbI. Kranern.recKarl oHeprrlq Marepr4aJrrHofi Tor{Ku. 3arou z3MeHeHr4fl
Kl,IHerl4r{ecr<ofi cplcreMbl MarepI{aJrbHbIX TorreK. lloreuqraalrbHafl gHeprr4-s reJra B

oAHopoAHoM IIoJIe r.f,x{ecrl4. llorenquarrbHafl oHeprLrfl yrpyro 4e$opnrapoBaHHoro
Tena. 3axou rr3MeHeHrr-f, I4 coxpaHeHllr MexaHnrlecrofi gHeprr4r4,

MexaHurtecKue xonedaruu,s u 6oJtHbr. )lapvrouuqecKr4e r<one6auns. Aunnzryfio.,.t!J

Qa:a rcole6auzfi. KItneuau4rlecKoe orrucaHr4e. fuuaMr4qecKoe orrr4caHr.rCI:

SuepreruqeoKoe onl4caHl4e (sarcoH coxpaHeHr4r MexaHr4rrecrofi enepruz), Ce-ser
aMlnrITyAbI nole6auzfi zcxo4nofi Be.[r4rlr4Hbr c aMrrnI{TyAaMI4 xore6anmft,'.itgd
cKopocrl{ I4 ycKopenzr. [Iepuo4 14 rracrora r<one6annfi. llepzoA MaJrbrx cnoS:oqn+;w
xore6aHr,tfi MareMarl{qecKoro. MaqrHraKa. llepr,ro4 cno6o4Hux xole6auufr
lpyxl{HHoro Ma.urFII4Ka. BuuyNAeHrrr,re MexaHr4qecKr4e xole6aura.s. -fsneHrae
pe3oHaHca. Pegonancuaq KpI4Baf. llouepevnrre v [poAonbHbre BoJrHbr. Cr<opocnc
pae[poorpaHeHl4.t 14 nnr4Ha BoJrHbr. IrlurepSepeHrlr{;r rz 4uQpaxuz-s BOnH. 3nyronr,re
BoJrHbr. Cr<opocrr 3ByKa. 
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MOIEKYIflPHAfl {'I43LIKA.
Monexynnpnan (tusuxa, Mo4enz crpoeHurr fa3oB, xz4r<ocrefi 14 TBepAbrx rtinj
Te[roeoe ABI4xeHI,Ie aroMoB 14 MoneKyn Be[]eclBa. RsaraNao4eficreze aracrtril
BeulecrBa. AuQ0ysrax. EpoyHoBcKoe ABrrlr(eHr4e. Mo4elb r,rAeanbHoro ra3a B MKT:
qacrl4tlbl ra3a IBI,Ix(yrctI xaorl4rlecKu r,1 He B3ar4uo4efrcrnyror Apyr c /IpyroM. CB.sBb
MexAy AaBneHI4eM 14 cpeAneft xraueru.IecKofi sneprr,refi nocrylareJrbHoro renroBdfd
ABI4)KeHIr.u MoJIeKyn I4AeanbHoro rasa (ocHoBHoe ypaBHeHHe MKT). AScorrcrnarr
TeMneparypa. Cs.flgr reMrleparypbl la3a co cpe4nefr Kr4Herr4rrecrofi eueprnefi
nocrynareJlbHoro rerlJloBoro ABr4)KeHr,rjfl ero qacrr,ru. Vpanueuue MeH4eteeBa;
Knaueiipona. I4saaeHeHue afperarHr,rx cocrosnzfi BerrlecrBa: rrJraBneHr{e lur

Kpr4crannv3a\vfl.llpeoSpa3oBaHr4e sHep|r4r4 e $a^:onux nepexoAax. , ,1:'i.

TepuoduHawuKa, Teuroeoe paBHoBecr,re pr reMneparypa. Bnyrpertrnn, sueprvtxt
Tenlonepe[ala KaK cnoco6 I43MeHeFrr/Lrr nuyrpeuuefi 3Heprrrrr 6es coeepureu.na
pa6orur. Kouner<qur, letrJronpoBoAn.oorb, Ir3JryrIeHI4e. Korz.Iec.lso renlorBr;
V4eltuax rerlJloeMKocrb BellrecrBa. Y4eurnax rerrJrola napoo6pa3oBalrur, V4elrua*
Te[JIora nnaBJIeHIrx. V4elrHa-[ TenJlora cropaHrrr rorrJruBa. 3leueHTapHar,pa6o:nd,,n
repMoALIHaMHKe. llepnufi 3aKoH TepMol{rrHaMr{Kr4. Bropofi 3aKoH repMoAr{HavlzKw;
neoSparuMocrb. llpuuqranrr geitctnux rerrJroBbrx Marur4H. KIIA. Marcuua,nr,uob
3HarreHr4e KIIA. I-{zrn KapHo. Vpanueune rerrJroBoro 6alanca.

STEKTPOAUHAMUKA.
}nexmpuqecKoe none. Slerrpusa\Lrfl 'reJr rr ee upo.anrreHnfl. Slexrpzuecruftisapnfi,
Aea Bkr!.a 3apfl.na. Sleueurapnufi oJreKrpurrecr<ufi sapflA. 3arou coxpaHeHr4q
3neKTpuqecKofo sapflAa. Bsaralto4eficreue 3ap.sAoB. Toqe.{Hrre 3apflAbr. r'3arort
KynoHa. 3nercrpu.recKoe rroJle. Ero 4efic:rnrze Ha 3neK'rpuqecKr4e sapr4nr+
Hanpx>xdHHocrb sJreKTpl4r{ecKoro ror-s. .llone rorrer{Horo sapfl,Aa. lloleuquandrsosriB
oneKTpocrarl{rrecKofo IIoJIs. Pa^:uocrb rroreHrlllaJroB r4 Halp.f,xrer{r4e. lloreuqzarrr>Hafl
3Heprnfl 3apfl.Aa B gneK'upocrarllqecKor\d rroJre. lloreuqzan oneKTpocrarv.lecroro
[oJIt. Cs-ssb uanpxxduHocrl4 rIoJI{ kr. pa3Hocrr4 noreHrlr{aloB Anfl oAHopoAHoro
oneKTpocrarr{rrecKoro rIoJI.a. llpunqur cyrreprro3vL\r4vr gneKTpzqecKr4x uolefi,
llpono4utzrra B oneKTpocrarl{rlecKoM rroJre. [zerexrpur<u B oJreKTpocrarr{rrecKo
[oJIe. fzener<rpl4qecKa.f, rlpoHnllaeMoc:rb BerrlecrBa. KoH4eucarop. Slerrpoe
KoHAeHcaropa. Sner<rpoeMKocrb rr ocKoro KoHAeHcaropa. llapauelr,u
coeAHHeHI4e KoHAeHcaropoB. llocre4onareJrbHoe coeAr{HeHHe KoHAeHcar
3neprnr 3aprxeHHoro KoHAeHcaropa. I

' l:l li i:':I:litl

3ttxoutt nocmonHHo?o moKg. Cuta roKa" Vcroerls cyulecrBoBaHvrfl gJreKTpr4rrecxono

roKa. HanpxxeHue v 3AC. 3ar<ou (Jrra rnfl yqacrKa rleur4. 3)nerrpuvecKoe
corrporr{BJleHne. 3aencui\aocirr conpolr4BJreHr4.f, oAHopoAHoro npoBOAHr4Ka' o.Ti)G'ro

AnI4HbI 14 cerreHl4.f,. VAerbHoe colpor?rB.rreHrre Bellecrsa. I4ctoqHr4Kr4 ToKa" 3[G*l
BHyrpeHHee conporl{BJleHl4e I4erorrHr4Ka roKa. 3axou Oua An,s noluofi (:arr,mnysoil)
oneKTpl4r{ecxofi qenl4. flapannenbHoe coeArrHeHr4e [poBoAHr.rKoB. llocre4oeareJdb-nroe
coeAI{HeHI{e ilpoBoAHI4KoB. Pa6ora one.KTpr4qecKoro roKa. 3axon dxroynr-Jleuqat
MorqHocrb oneKTpr{qecKofo roKa. Tenrosaq MorrlHocrb, BbIAeJrfl,eMafl. Ha pe3r4crope,
Molluocrr I4crorrHl4Ka roKa. Cno6o4rrrte Hocr4TeJrkr gneKTprzrrecKrrx 3ap-sAoB,r,B

I , : i,grf;
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npoBoAHI4Kax. MexaHrasMrI IrpoBoArrM:ocrr{ TBep,qbrx MeraJIJroB, pacrBopoB rfi
pacnnaBoB 3neKTporII4TOB, fa3oB. llonynpoBoAHr4Kr4. llonynpoBoAHr4KoBbrft Ar{oA 

r!-:

MszruumHoe nore. MexauurlecKoe B3ahMoAeficrsue MarHr4Tou. Marurnrnoe nojiel
Bexrop MarIlI4THofi zu21yrcquu. llpr4urlrlrr cynepno3r4rlr4r4 MarHr4THbrx nonefi. JIur+vru
MafHI4THoro rIoJI-f,. Kaprzua tuuuit rIoJI{ noJlocoBoro u noAr(oBoo6pr{sriofU
IIocrof,HHbIX MafHI{ToB. Ourtr 3pcre4al. Marsraruoe rroJre npoBoAHr4Ka c roxijWir
Kapruna nr4Hnir IIoJIf, InI4HHoro np.rrMoro npoBoAHr4Ka rr 3aMKHyroro KonbuenoFb
npoBoAHrII(a, KaTyIxKH c ToKoM. CI4na AMnop?, ee HanpaBJreH?re kr Berrkrqvrsa. Cuih,
Jlopeuqa, ed nanpanJreHrre r{ Berr4r{HHa" l:,i:l

ii

SnexmpoMazHumHun uudyxt4ua. flotor( BeKropa MarHr4ruofi LrH1yKrryvr. llsreHr4e
3neKTpoMaErzruofr IzHAyKIII4I4. 3AC I4HAyKrIrlH. 3aron gneKTpoMarnuruoft r4HAyKUr4r4
@apa4ex. 3AC I4HAyKrII4I4 B nptMoM npoBoAHr4Ke, ABr4x{yrueMcs co cKopocr5nr-riB
oAHopoAHoM MarIlI4THoM rIoJIe. llpanralo Jlenqa. IlruqyxruBHocrb. Carvroutn4yr(rrylrfli
3AC caMorrHAyKIIr{z. 3Heprr,Ix MarHr4THoro rroJrfl KaryrxKrr c roKoM. , ' 

,l ;,iltiti,!
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Snercmpoma?HumHue rconeduHun u 6o.nHr't Kone6arenrHrrfi KoHTyp. Cno6o4Hriib
sneKTpoMarHI4THbre r<ore6auuq B aAea:rbHoM rcone6areJrbFroM KoHType. Ooplllyji'A
Tonrcona. Ce-ssr aMnnl4TyAbr sapflAa KoHAeHcaropa c aMrrrrr4TyAofi cr{Jrbr rora ,s

role6areJlbHoM KoHType. 3arou coxparreHu-s oHepryrv B r<ole6areJrr,HoM KoHType:
Brruyx4eHHble 3JIeKTpoMarHkITHbre rcore6auzs. PesoHauc; llepevrenHr,rft ror<. TTTxala
sneKTpoMarHI{THbIX BOJIH. llpuvreneHl4e gJreKTpoMarHr4THbrx BoJrH B TexHr4Ke u 5;tryil,i

'i-it\cli;il!

Onmurcu.llpxnronznefiuoe pacnpocrpaHeHr4e cBera B oAHopoAuofi cpeAe. Jlyv.',onenar
3arourr orpaxeHl4{ cBera. llocrpoeuHe z:o6pax<esvtit B rrJrocr(oM 3epKane. 3ar<orlrr
rlpenoMneHI{fl cBera. ,46colrorurtfi rroKa3areJrb rrpenoMneHr,rfl. Oruocurenrrrbtfi
noKa3areJlb [penoMJIeHrI[. Xo4 nyvefi n nprasue. CooruorueHr4e qacror v [nvH eoJsil
npu IIepexone MoHoxpoMarl4rlecKofo cr]era qepe3 rpaHrrqy pa3Aena AByx onrr4rrecKpxx
cPeA. llonuoe BHyrpeHHee orpax{eHl4e. llpe4enrnufi yron rroJrHoro BHyrpeHHero
orpax(eHl4t. Co6zparorqzre Lr paccer{Ba.roque JrHH3br. TouKa-f, JrrzH3a. @or<ycuoe
paccrosHl4e v orlTl4r{ecKa-f, cura rour<ofi Jrr4H3bI. (Dopl,ryna rogroft Jrr4H3br:

Vserlaqeur4e, raBaeMoe JII4H3ofi. Xoa Jry'qa, [poureArxero nr{H3y noA upor43BoJrbHErM
yrnoM r ed rnannofr ouru.{ecxofi octI. IlocrpoeHr4e zso6paxeuzfi ro.rxr4 pr orpe3Ka
lprrvlofi n coSuparoulI4x I4 paccerrBaroqrix nr4H3ax Lr prx evreretaax. (Doroannapar..rcar{

ouru.recKl,Ifi npra6op. fnas KaK orrrr4rrecKa.s cr4creMa. .{zsparcquq'icB.dra;
[u$paxqvoHHafl peurd:rra. Ycrosze uadmo4enzr rJraBHbrx MaKor4Myuon'r-,;upi,i
HopM anbHoM naAeHr4r{ MoHoxp oMarr,rqecKoro cBera. fiacnep cnf, cB era.

Ocruoeu cnequatoruoil meopuu omH(rcumenbHocmu, VluuapuaHrlrocrb MoAynfl
cKopocrH cBera B BaKyyMe. llplaHqrar orHocr4TeJrbHoorr4 3finrurefiua. Sneprnx
ceo6oguofi qacrrlllbl I,lunynrc qacrr{r1br, Ce,ssr Maccbr vr gHeprr4rr cno6o4nofi

ri:ii
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r{acrr4rl6l 3ueprra.fl rroKofl cno6oAHofi qacruutr.



KBAHTOBAq OPI3UKA.
Kopnycxynnpruo-eonruoeofi dyanusn. f n
lhaura. (Dorourr. 3ueprux SoroHa. I4u
Crolerona. 3axour,r tpo'roetpSeKra. Vp
Borurosrre ceoficrna qacrull, ,I{annelme cBera Ha rroJrHocrbro orparxaro$y,_.,*
[oBepxHocTb r4 Ha [onHocTbK) nofnorqarcqyrc noBepxHocTb.

@usuxa amoMa. lllauerapuax MoAentb

rrorJrorrleHue $oroHoB npr4 rrepexo.{e aro
Jlunefiqarbre cneKrpu. Cnerrp ypoenefi o

:: .:i 
'@usuxa amowHozo ndpa. Hyxrouua.q rvroAerb fl,Apa fefiseu6epra-VhnayeHKo. 3apifi

s^Pa. Maccoeoe qllcro xqpa.I4soronrr. 3Heprr,rr cBfl3u HyKJroHoB B ,rApe. fl4epurse
oI,IJIbI. [eSer<r Maccbl xllpa. Pa4uoaxu4BHocrb. AnrSa-pacra,q. 3nerrpoHHtrfi lp-
pacnaA. lloszrpounufi p-pacua4. fil vrMa-r43rryqeHr4e. 3arou paAr4oaKrrznugnci
pac[aAa. -f4epnue peaKrlr4r{. felenue 14 or4Hre3 {Aep.
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Iureparypa AJrfl rroAro,roBKrr

-flxosres I4.B. <@rcrlKa. llonnsrii Kypc nolroroBKr4 K Ef3>. lmaterialy-ege/kurs-
frziki-teoriyal
Kalauruuron I{.1I., Mypanree C.E. @zsuKa. Y.re6uurc r4 npar(rr4KyM Anfl cperHero
npoQeccuoHaJrbHoro o6pason aHprfl. - ,M.: lrf:4arerbcrBo lopaftr, 20zL - 254 c.
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