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fI Ofl CHI4T EJIbHAS 3A[II{C KA

EcrecrsogHaHlle - cl4creMa HayK o npr4poAe r4 qeroBeKe. @raszxa, xax nau6olee (fyH-
AaMeHTa!'IbHafl, LI pa3BvTA[. HayKa COBpeMeHHOIO eCTeCTBO3HaHI4', qBIteTCt OCnOnOfi sa-
yilHoro MLIpoBo33pelunfl.. fraeHaq rlenb r,r3frenuq erofi lucI1ufinr,rHr,r - pacKprrrue o6rqe-
KynbrypHofi guaqultocru Su:uxl4, KaK HayKLr, u $opunpoBaHze ua srofi ocHoBe ecrecr-
BeHHoHayr{uofr xapruHbr Mr,rpa r4 Hayr{Hof o MbrrrrJreHr4r.

B upoqecce o6yueHIax ueo6xo4uuo o6ecneqrrrb $opuuponauue SyH4aMeHTHbrx Ha-
yqHbIX noultufi, ycBoeHple ocHoBHbIX $usuuecrux 3aKoHoB u teopuit, rroHr4MaHr4e Mero-
4on $ra:lrxN (ercnepuMeHTaJrbHoro r4 Teoperuvecxoro).

.{ocruxeurle BblcoKoro ypoBHfl npo$eccuoHanbHoft rroAroroBKr4 BbrnycKHuxon o6pa-
3oBareJlbHoro f{pe)KAeullt B 3Haqr.rreJrbHofi uepe 3aBr.rcr{T or Hiurr,rqur xoporxero o6rqe-
o6pasonareJlbHoro (byHla*euta. flosrorray 3HaHr4e $u:uxu neo6xo4uuo npu r43yr{eHr4g
cneuuilJlbHblx AIIcqulnIIH.

flpo @u:rupoBaHHoe u3yr{eHue Qn:uxu o6ecneqlrn aercs, TeMarr.rqecruu npo$znupoBa-
HlIeM, peIxeHI4eM 3aAar{ c [poI{3BoAcrBeHHbrM coAepxaHr.relr, na6oparopHbrMrr pa6orarrlra,
B Koropblx H3yrralor Qv:uvecrue sBJreHr.rr, uclonb3yeMbre B upo$eccuona-rrrnofi Aeqrenb-
HOCTII.

floc:re4onareJlbHocrb H3yr{eHr4q pa3AenoB 14 KoJrrrqecrno y.re6Hux rracoB Ha rrx u3yqe-
HIre AaHo B TeMarHqecKoM IIJraHe. lnr KoHTponq zloa:ouit 14 3aKpenJreHuq yMeHHfi pr nassr-
KoB peKoMeHAyercq npoBoAr{Tb npoBepoqHue pa6orsr, ypoKrr, nocBrlrrleHHbre pe[reHr.rrc
3a,4aq, ceMHHapbI. Oco6oro BHHMaHIII 3acnyxgBaror qBreHr4rr (sarourr), r{Meroulue Mecro
B )KI43HLI Kax(Aoro qeJroBeKa (n 6ury, B DKcrpeManbHbrx cr4Tyauurx). Irl:yveuue xuenufi,
[puMeHqeMux n 6yAyrUefi npo(beccvoHaJrbuofi 4earerbHocrlr cryAenTa, r.{Meer rrpuHrlr{-
rII{aJIbHoe 3HarIeHHe grx QopNalapoBaHr{r npo$eccuoH€rJrbHbrx KoMrrereHuufi o6yuaroxrero-
cr.

llocleAsufi pa3Aen nocnsules r43yqeHr.rrc acrpoHoMr4r,r. OcHoerr acrpoHoMarrecKr{x
snaHufi .f,Btrglorct HeorbeMJIeMbrM oJIeMeHToM ecrecrBeHHogayrlHofo o6pa:onauux, o6ec-
leqlrBalor Me)KnpeAMerHyro cBs3b o6rqeo6pa:oBareJrbHbrx Ar4ctlulnr{H ecrecrBeHHoHayq-
Ho f o rIH Kna (xuwux, 6uo rorux, sKo Jrof uq, reorpa(f ua, u arelrarrara).

Bolturoe 3HaqeHlre IrMeer caMocro.sreJrbHair pa6ora (*) cry4eHron (pe$eparbr, AoK-
JraAbI, 3neKTpoHHbIe rlpe3eHTa\vv; cocraBJreHr4e 3aAar{ c nporr3BoAcrBeHHbrM coAepxaHr.r-
eN{, KpoccBopaon).

llporpalrua npeAHa3HarleHa Anr o6yuarcuruxcr no npoSeccusM HarrarbHofo npo$ec-
cuoHaJlbHoro o6pasonauur (rexuuqecrnfi upoQu:m), pa:pa6oraua B coorBercrBr4r4 c 0e-
AepaJIbHbIM 6asucHHN{ yve6Hrna IIJIaHoM Lr nprrMepHrnara yre6nbrMr.r rrJraHaN4v Ale o6paso-
BaretlbHbrx yqpexAeHl4fi Poccuficxofi (De4epar\r4L\ peanrr3)'rour4x rrporpaMrrau o6qero o6-
pa3oBaHr.rs.



BseaeHue

EcrecrsogHaHl,Ie B cl4creMe HayK. Ougura. Marepzn, rroJre, BeqecrBo. furore:a, reo-
pl4s, sKcnepIrMeHT. @usura, acrpoHoMnr r4 TexHr{Ka. Ofisura kr BaLna npo$eccux. OusHqe-
cKlre Benr4rruurr. x CracreMbr eArrHr,rq.

CryAeHr AorxeH gHam: o Mecre pI ponr4 ecrecrBo3Hanhtr B cr.rcreMe HayrrHoro 3Ha]H]afl,,
KpI'ITepkII4 HcrHHHocrH B ecrecrBo3HaHr4r,r; o $u:u.recKr4x BeJrprqrrHax r,r Lrx eAnHr4qax r{3-
MepeHr4.f,.

Crynenr AolNeH yuerr: $opuylupoBarb ocsonuofr rpurepufi r{crr,rHHocrr,r B ecrecr-
B03HAH14I4.

I. MEXAHI{KA

Kuueuamurca
Mexauu'IecKoe ABI4)KeHI4e. Kraccr{ecKas MexaHVKa v rpaHr,rrlbr e€ npuueur,rMocrrr.

Cncrelra orcq€ra. KranelraruKa Marepuanruofi ro.rrr4: KoopAr,rHarbr, rrepeMerueHue, rryrb,
cKopocrb, ycKopeHlze. PaeHoi\,{epHoe, paBHonepeMeHHoe ABr,r)r(eHae. flocrynareJrbHoe 14

BparlarenbHoe ABI,IXenuq. Kraccuqecxufi 3aKoH cJrolKeHr4s cxopocrefi. Yrrosoe [epeMe-
uleHr{e 14 yfnoBas cKopocTb.

Cry.qesr AolNeu :uam: coAepxaHr{e repMrrHoB: orHocnreJrbHocrb MexaHnqecKoro
ABI'II(€HUfl' CIICT9Ma OTCr{eTa, MaTep[anr'Hat TOr{Ka, IIyTb, nepeMeIIIeHI4e, TpaeKTOpI{t CKO-
pocTb, ycKopeHl4e, TIOCTyIIaTeJIbHOe ABr.rlr(eHrre, BpaulaTenbHoe ABrrlKeHr{e, paBHoMepHoe
ABI'IXeHIre, paBHonepeMeHHoe ABnXeHrre; pa3nr4r{aTb Br4Abr MexaHr.rqecKoro ABrr}KeHr.rs B
3aBI4cI'IMocrIr or Sopnrlr rpaeKTopl4l4, cKopocrr4 rr ycKopeHkrfl Tera;3aKoH croxeHr,rq cKo-
pocrefi.

CryAenr AolNen )ruerr: peurarb 3aAaqr.r c ucnoJrb3oBaHrreM @oprrayn Anr paBHoMep-
Hofo H paBHo[epeMeHHofo 4nrzxenuft.

f,uua"uurca
Cuta. [unavouerp. I,IHeprHocrb, Macca.Wueptlun rrHeprruanbHr,re cprcreMbr orcqera.

3axousr Htrcroua. Cula rsxecrl4. Bec, n:nerurrBaHr{e rer. HesecoMocrb. 3axoH BceMI,rp-
Horo rtfore]F^]r1's.. 1-q xocN,Iu.IecKa{ cKopocrb. Cumr ynpyrocrtr, 3aKoH fyxa. Cnln rpenvfl,
3aKoH Ky:roHa-AlroHToHa. Cu:rtr conporr{BneHus cpeAbr.

CryAeHr no:rNeH silarr: 3aKoHbr Hrrorona, o6ract prx npr.rMeHr4Mocrr.r; pa3nr4rras.
MexAy cI{JraMI'I I4HepIII{I4 rI (peilnbHbrMr4 cr{tlaMpr)), B3arrMHufi xapanep AeficrBr.rr ren;
cMbIcJr norurufi: HHeprHocrb lrHepuldt, Macca, Bec, HeBecoMocrb, cvlra rfl)Kecrr{, ycKope-
uue cno6o4Horo naAeHuA; Bn2lbr cr4nbr rpeHr4r.

CryAesr AolNes )tters: [pI4MeH.r{Tb nprr peureHkru saral_ anroprzrM perxeHuq 3aAaq
AUHaMITKH, pelxarb KaqecrBeHHbre 3aAaqr{ c r4cnoJrr,3oBaHueM 3aKoHoB Huorosa. fyr<a.
Kynoua-AuoHToHa.

3arcotrct coxpaHeHutt B MexaHuKe
L{uny:nc Marepl4anbHofi ro.Irz. 3aroH coxpaHeHr.u r.rMrrynbca. Pa6ora cuJrbr. Mou-

Hocrb. MexaHIi'Iecxat 3HeprIar (xuuernqecKa-{, noreHurraJrbHar B rore rqforenus 3eN.Irpr).
3aros coxpaHeHrrr MexaHr.rqecxofi gHeprlrr4. *PeaKrueHoe 

ABrr)KeHrre.
Cr)rAenr nor>rcen sHarr': roH.sruq: MexaHr4r{ecxufi unrnylbc, MexaHlarrecKa;{ gHepruq,

pa6ora, MoulHocrb; $opuynupoBarb 3aKoHbr coxpaHeHr4s uMnynbca, MexaHrrqecxofi oHep-
luv.

cryAesr nolxen ynrerr: pelrarb 3al'aqlv Ha r{crroJrb3oBaHr4e 3aKoHoB
xaHuqecKofi euepruu rr HMlynbca, orBerrarb Ha KaqecrBeHHble BorIpOCbr
eM 3aKoHa coxpaHeHr4r sHeprlrr4 n o6u1e$usurrecKoM cMbrcJre.

coxpaHeHr4{ Me-

C IICNOJIb3OBAHI{-



Cmamurca

Bu4rr paBuoBecl{s. MoN.{eHr clrJrbr. Ycrosuq paBHoBecr{r. *llpocrue MexaHr{3Mbr.
Cr)tnenr AorNeu gHarr: [oHqrur: nJleqo crrJrbl, Irrrlr4s.Aeftcreug cnJrbr, MoMeHT cllnbr;

BI4IbI u yCrOBLIlr paBHOBeCI4s Ten; HeKOTOpbIe npI,IMeHeHLIt npOCTbIX MeXaHI43MOn n 6rny
II TEXHI4KE.

Crynesr AolNen )trraerr: pelxarb 3ara.tu Ha r.rcrroJrb3oBaHr.re ycronnfi paBHoBecr{s reJr.

Jla6opamopuue pa1omut
Onpe4eleuue roeS$uurleHTa rpeHuq cKoJrb)r(eHpr{.
I4:yueHue 3aKoHa coxpaHeHr4.s MexaHuqecrofi sHepfr4r.r.
Bseelxl4saHue Ha pblqaxHr,rx r4 npyxr4HHblx Becax.

I I. M OJIEKYJIfl PHA-fl @I,I3 IIKA. TETIJI OBbIE flB JIF,}JVTfl

Mon e rcynnpH o KuH e mult e c Kat m e opun (M RD c mp o e Hun 6 e u{e c m6 q
Llnopux ta4efr aroull3Ma. Arorr,t 14 MoneKyna. Mnrpo- r4 MaKpocrorrrrqecKpre rera. Oc-

HoBHbIe [Ioro)KeHzq MKT I4 Irx orlblTnoe o6ocuoBaHue (anS$ysnx, 6poyuoncKoe ABr4xe-
HI{e u ap.). Macca 14 pa3Mepbl MoneKyn. OrsocureJrbHar MoneKyn{puax (arouna-a) rr,racca.
Morrpnar Macca, KoJruqecrBo BeqecrBa.

BsaLINaoAeficrBI4e MoneKyn. PacuoroNe*ve v ABrrlr(eHlre MoneKyn B fa3ax, rn€p4ux u
xHAKI4x reJlax. @asoerte ilepexoAbl IrlcnomsoeaHue HeKoropr,Ix ceoftcrs ra3oB, xrr,rAKo-
crefi, u rBepAbx reJr Ha rrparTr.rKe.

tr44ea,rrnufi ra-:. [aueurae ra3a, MaHoMerp, 6aporraerp. Crarucrzqecrufi ueroA. Oc-
HoBHoe ypaBHeHrre MKT. IzlcuorsgosaHue csoficrB fa3oB.

CrvAenr Ao;rNen gnarr: (fopnay.nupoBarb ocHoBHbre rroJroxeHrar MKT, 3Harb r.rx 3M-
[I'Ipl4r{ecKoe o6ocnoeaHl{e, put3Jllrqarb noH{TLIr (aroM) I{ ((MoneKyJIa)), 3Harb cMbrcJr rloHt-
Iuft u BeJIHqITH: orHocHTeJIbHal MoJreKynspHafl (arorr,rHar) H MonrpHa{ Maccbr, KoJrr4rrecrBo
BelrlecrBa, rocroqHHat Anora4po; 3Harb pa3|ru1--c'us. B MoneKyJrqpHoM crpoeHr.rrr rzBoB,
xtl4xocrefi H TBepAbx reJI, ocHoBnrre csoficrBa 3Tr.rx ren; prMerb npeAcraBneHrre o MoAe-
nu I'IAealIbHoro fa3a, 3HarE ycnoBr.rfl coorBercrBut peanbHblx fa3oB erofi uoAerru, o6s91c-
H{Tb cMbrcJr ocHoBHoro ypaBHeHeu MKT ra3oB.

Crylesr AolNeg ylters: Bblql4cJrrrb MonspHyro Maccy BerrlecrBa rro xr4Mr.rqecxofi

Qopuyle c noMollblo flepIro4u.recrofi cr4creMbr xtrMlrqecKkrx 3JreMeHToe n.I4. MeH4elee-
Ba; pelxarb KarrecrBeHHble 3alar{rz o {BrreHr4rx auQ$ysuu, 6poyrioBcKofo ABtr}r(eHrr.f,, o
cnoiicreax f€l3oB, Nugxocrefi 14 TBepAbx reJr, o cvrax nsaurr,roleiicrBuq MoneKyn; perxarb
3a4a.rv Ha r.rcrroJrb3oBaHue ocHoBHofo ypaBHeHrrr MKT ra3oB.

Teanepamypa
Teu:rosoe paBHoBecl{e. Teuneparypa. Bu4u repMoMerpon. flpanuna r{3MepeHr{r reM-

neparypbl. TeuneparypHaq IxKiuIa [e:rr,cux. TepuoluHaMr4r{ecKiur reMneparypa. A6co-
.r]Ioruufi Hynb. @rlsu.recxllfi crtucl reMneparyptr. 3Havenr.re rerlJroBbx.ssreHr.rfi. *Onur
[lrepHa. *TeuneparypHbre rrrKilJrbr (Dapeurefira, Peouropa.

Cr)rAeHr AoDxen gHarb: $usnvecxnfi clruc;r rroHrrr4s (TeMneparypa), 3Harb o BrrAax
TepMoMeTpax, [paBIrJIax H3MepeHHr TeMneparypbr, BuAax TeMrrepaTypHbrx rrrKzur.

Cry.4eur Ao:rNeu )tuers: [epeBoAr4Tb 3HarreHue reMneparypbr no oAriofi r43 rrrKaJr
(I-{elrcux, Keltnuua, @apeurefira) n coornercrByroqee 3HaqeHue no 4pyrofi ruKuure, v3-
Mep.f,rb reMneparypy Bo3Alxa u xrrAKocreft c noMoulbro repMoMerpa; perxarb 3a1aqu Ha
I'IcrloJrb3oBanue $oplryn, cBt3blBaloqux reMneparypy u cpelHroro cKopocrs (ruuerr.rqe-
cKyro 3Hepruro) AnraxeHrrr MoJreKyn ra3a.



lasoaute 3aKoHbr

Ypanneuue Meu4ereena - KranefipoHa. I4:onpoqeccrr (usorepul.rvecxutfi, pr3oxop-

Hufi, uso6apnufi). 3axonu Bofinr-Mapuorra, L[aplx, fefi-Jhoccaxa. *3aros,{a,rtroua.
CrvAeHr AorNeH sHarr: cMbIcJI ypaBHeHr4r cocrogHr4r LrAeilJlbHoro fa3a, efo r{acrHbx

cnyqaeB (ra:onrrx 3aKoHoB Ans r.r3onpoueccon).
Cryneur lorxen )rnrerr: pelrarb 3apLa-rt:r, Ha r{cnoJrb3oBaHhe ypaBHeHprtr Meurereena-

Klanefipona, 3aKoHoB larsroua, LUaprr, fefi-Jftoccaxa, Boftla-Mapuorra; crpor4Tb rpa-
$uxz rr3orrpoueccoB, rrepexoAr or oAuofi crrcreMbr KoopAr4Har r< 4pyrofi (pV, pT, VT).

Ceoilcmea peanbHbtx za3o6
I4cnapeuue I{ KoHAeHcar\vs. Hacrrqeunufi ra HesacrrrqenHufi nap. Tovra pocrr. Ku-

rreHue. Blaxnocrl Bo3Ayxa. llcuxponlerp. *furpoMerp.
flonepxuocrHoe HartlKeHI,Ie xs,rAKocrefi. CNaaqhsaHue, KarrprJrJrqpHbre sBnenur. flpra-

MeHeHI4e qsreHufi cMaqI,IBaHr.It, KanIrJrJI{pHocrI{, KpIIIeHHq nplr noBbIIxeHHoM I4 rIoHI{x{eH-
HOM AABJICHI,II4.

Cryneur Aorxen gHarl: cyrllHocrn .ssreHzfi r4crrape*Vt. KoHreHcar\krkr, KHneHuq,
3Harb onpeAensrcrque ux ycnoBllt 14 rrpaKTr4qecKoe nprrMeHeHr.rfl srr4x xntewuit;3Har6 rro-
Hs^wts. (ne-)nacrrulenurtfi trap, BJlaxHocrb Bo3Ayxa; npr4Hrrr{n pa6orsr rrcuxpoMerpa; o6r-
scHtrb cyulHocrb sereHufi He- u cMarrr.rBaHur., KarrvrrrrflpHocrr4; 3Harb (fopuyly, onpeAe-
n{}olq}To BbIcoTy noAHqTI,Iq Xfl.rAKOCTrr B Karrnnn-spe; npaKTuqecKr4e rrpr{MeHeHprs sn.renuir
CMAIII'IBAHI4fl,,KAIJUJIIIIPHOCTLI, NPI4 NOHIIXCHHOM I4 TIOBbIIXCHHOM AABNEHPIU.

CryAenr nolxeu yuem: peuarb KarrecrBeHHbre 3aAar{r4 Ha 3aBr,rcr.rMocrb reMrreparypbr
KI'IIIeHI{' XpIIKOCTI{ OT BHeIIIHefO AaBJIeHLIfl, O {BIeHLI-'IX I,ICIIapeHz.tr 11 KOHAeHCaIII4I,I, CMa-

'+vtBaHlrs,, KanvnntpHocrl4; paccrrr4TbrBarb Bbrcory no.{Hrrr4.rr xu4xocrefi B Karr[nnflpe, ofl-
peAenqTb oTHocr4TeJrbHyro BJraxHocTr, Bo3AyXa C nOMOrrIbrO ncuxpoMeTpa.

Ceoilcmsa ma€pdutx men
Kplrcrarust u alr$opHue reJla. [eQopnraquu. 3aron fyxa (4.na crrJrbr ynpyrocrrr Ll

MexaHr4qecKofo Harrp{xcenux). *[uarpanaua pacr.sx(eHu.tr.

CryAeHr.qorrren gHars: pa3nurrl4r B crpoeHrrrr u ceoficreax Kpr{craiTnon u atropSurrx
TeJI, pa3Jrlrr{aTb IIOH'TIT' MOHO- I{ IOJIT4KpITCT'UIJI, U3O- kr aHIr3OTpOn[t; 3Harb Br{AbI Ae-
$opuaqufi, BeJII{qpIHbI: orHoclrreJllHoe u a6coruorHoe yAnr4HeHr{e, MexaHrrqeoKoe Hanpr-
xeHLIe, MoAynb yrlpyrocrll IOHra, xecrKocrb; 3aKoH fyxa, cMbrcJr Ar{arpaMMbr pacrrxe-
HIjg..

CryAenr AorNeH )rvterr: onpeAenrrr, Br{A 4eSopnraquu B pa3nr.rqHbrx rrpaKTr4qecKr{x
cilTyar\Lrsx, pelrarb 3a4a-ur4 Ha rrcrroJrb3oBaHr.re 3aKoHoB fyxa.

O c u o a ut m e pu o d uu an4uKtt

Teplro4IlnaMlrKa. BHyrpeHurr oHepruq u croco6sr ee r.r3MeHeHr,rx. BnyrpeHHf,fl 3Hep-
rlit HAeanbHofo fa3a. Pa6ora B TepMoAr4HaMr{Ke. Kor[.{ecreo relJrorbr. I saxoH TepMoAH-
HaMI4KI4. Bequrtfi ABlzrarenb I poga. II saKoH repMo4rrHaMvru (n (fopvrynuponxe K.nay:uy-
ca). O6paurMbre u Heo6parnMr,re rpoqeccbr.

Tenloeurocm. Ten:rora IIJraBJrenur (rpncraJrJrr,r3arr[u). Tennora uapoo6pa3oBannfl,
(xou4eucaqwu). Agua6aruufi npoqecc. Vpanueuue rerrnoBoro 6mas.ca. Tenrora cropa-
urll. * floryreH r.re xo JroAa r4 xo JroAlrJrbHbre Marrrr.rHbr.

Tenroerle ABrrrareJru. OcnoeHrte qacrr4 TerrJroBoro ABr4rarenr. KlI,{ TerrJroBofo ABrr-
farerlq, MaKcr'IMiIJIbuufi KII[. Beqsufi .4Brifarenb II poga. Ten:rossre ABr,rfareJrrr r.r 3KoJro-
ltls..

CryneHr Aorxen gHarr: cyulHocrb repMoAlrHaMuqecKoro noAXoAa K TerrJroBbrM qBre-
HpItM, I la II saxoubl TepMoAHHaMHKT{; o6rqcuqrs cMbrcr rtoH.trTrlq (BHyrpeHHefi sHepruu>
An{ peanbHblx TeJI Ir IrAeaJIbHoro ra3a; 3Harb cnoco6rr ee H3MeHeHprs, 3arrurer I saroua
TepMoII4HaMLIKI,I ,{nt V3OnpOqeCCOB Ll,{eanbHoto ra3a; 3Harb cMbrcJr BeJrr,rqLIH: TeIIJIoeM-



KOCTb, TerrJroTbr rrJraBJreHr,rr ilapoo6pa3oBaHvs. u cfopaHrrr BerrlecTBa; r4MeTb npeAcTaBne-
HLIe 06 a[valarHoM npoqecce; 3Harb ypaBHeHr.re rerrJroBoro 6atanca;3Harb rrpr{Hrlrrn pa-
6oru rer.noBbrx ABrrrarerefi, rrx Br{Abr, tpopuynsr a.[q KnA ABrlfarens; rroHr.rMarb sKono-
fr4qecKlre npo6relru ucnoJrb3oBaHlrs rerroeHx Aslirarerefi.

CryAeur Aorxeu yuers: pe[rarb 3ara'tr4 c nprrMeHenueu I 3aKoHa repMo.4r{HaMr.rKr{,

$opuynu Ant BHyrpeunefi 3Hepnrr4 LrAeaJrbHoro ra3a, cpaBHr4Bam pa6oru rasa B pirnr4rr-
HbIX [poqeccax Ha ocHoBaHur.r rpa$una npoqecca B KoopALrHarax pV, npr{Bolr.rrb npuMe-
prt o6parnMblx LI neo6parunrbrx [poqeccoB; perxarb 3aAaqrr Ha r{crroJrb3oBaHr{e ypaBHeHrrt
TerIJIoBofo 6zutauca u (fopuyr Anr renJror r4cfiapeHr{q, nJraBJreHuq, cropaHr4r BerrlecrBa;
pemarb 3aglarrv Ha r4crronb3oBaHr.re tfopuy.n aff KIIA rer]JroBoro ABr4rarenr.

JIa6 opamopuute pa6 omut

3rcnepu ueHTzlJrbHin npoBepKa 3aKoHa f efi -JLoccarca.
Onpe4ereuue roa(f SuqrreHTa rroBepxHocrHoro HarrxeHr.rs )Kr4AKocrlr.
Oupe4eneupre MoAynq ynpyrocrr{ pe3rrHbr.

III. SJIEKTPOCTATI4KA

3nercmpuuecrcue sapndut
3nerrpuuecxufi sapx4. 3nerrpu:aqvfl, TeJr. 3lexrpouerp. 3leueurapnuft :ap.a4,

AlrcKperHocrb 3apsAa. 3axou coxpaHeHrrfl sapfl.Aa. 3axon Ky:rona. xOnurrr Irlo$Qe-
Murruxeua.

CryAenr AorxeH gHarb: cMbrcJr BeJrr{rrr4Hbr oneKTpr4qecKoro 3apflgla pr efo csoficrea:
AITCKpeTHOCTb, CyqeCTBOBaHpre SneMeHTapHOfO 3apsla, 3aKOH COXpaHeHr4s 3apfl.I{A;3aKOH

Kyroua, [pr4Hrlu[ Aeficrsus 3neKTpoMerpa.
Cry.4esr norxteg )truerr: noJrb3oBarbc.r{ 3neKTpoMerpoM, pelrarb KarrecrBeHHbre 3aAa-

qu o6 3neKTplr3aqnv ren; peurarb 3a4a,uv Ha r.rcrroJrb3oBaHne 3aKoHa KyloHa, 3aKoHa co-
xpaHeHHq 3neKTpHrrecKof o 3apfl Aa.

SnercmpuuecKoe none
3rexrpocraruqecKoe rroJre. HanprNeuHocrb, cr.rJroBbre rrurHuvr. flpuuqun cyleprro3r{-

ITI4I4.

Cryneur AoJrNeu gHarr: csoficrea u xapaKTepvcrLrKpr 3neKTpocrarr,rqecKoro [orq: Ha-

nprxeHHocTr,, trpHHrlr.rn cyneprro3vr\r4u, clrJroBbre rrvH.uyr.

CryAenr Aolxes )tltert: a:o6paixarb cLIJroBbIe rvHuLt 3neKTpl4rrecKofo rors rorleq-
HbIX, IIOJIOXI{TeJrbHbrX r{ OTpr4rlaTeJrbHbx 3aprAOB, Cr{CTeMbr AB)x pa3HolrMeHHbrx 3aprAoB,
OAHOpOAHOfO 3neKTprZqeCKOfO rrOJUr; CpaBHr.rBaTb HanpsXeHHOCTb 9neKTpuqecKoro IIOrs B

pa3HbIX ToqKax no Br.rAy cr.rrroBbrx rluuuit, peuarb ga4a,ur Ha rrcrroJrb3oBaHrre npr4Hrlr.rrra

cyreprro3Hquu no:reft.

Beu,lecmeo 6 gneKmpuLtecKov none
flpono4uuxv vr Au3neKTpr.rKH. 3.rexrpoc:rarlrqecKar rrHAyKrlr4r. llonpnue rr Herro-

nflpHble AIr3neKTpHxu. flo:rrpv3arJr4s. Ar{3neKTprmon. [us:reKTpvqecKar rrpoHr4rlaeMocrr,
BeulecrBa. I4cno.nr:onaHr.re [poBoAHr{KoB r.r Ar.rsneKTpr.rKoB.

CryAesr norNeH gHarr: pa3nu.rtvfl, e csoficrnax npoBoAHr4KoB r.r Ar,r3neKTptrKoB, ux
[oBeAeHIre B 3neKTplrqecKoM nole (rueHr.rs gneKTpocrarr.rqecKofi un4yxqvoitunorflpv3a-
qura), or.lruqufl He- u nonspHbrx Ar43neKTpr{KoB; [pr.rMeHeHr{e rBreHr{-s gneKTpocrarur{e-

cxoft sarqurbl; 3HarL cMbrcJr Berr.rrruHbr (Ar4gneKTpr4qecKa{ npoHr4rlaeMocrb BeruecrBa)).
CryAeur norxes ylrem: perxarb KaqecrBeHHbre 3aAarra o nonrpr{3arlr,ru Ar4oneKTpr{KoB

r4 3neKrpo crarr.rqecKo fi uu4yrqur4 B rrpo BoAHr,rKax.



II ome u1uan, p qsH o c mb nome Hquan o 6

floreuqualbHble Iz BLIXpeBbIe rloJtr. 3rexrpuvecKoe HanpsxeHlre. floreuqzzurrHal
SHeprlzq 3apflra B 3neKTpocrarl{qecKoM rroJre. llorenquzur, pa3Hocrb noreHrlrraJroe. 3xeu-
noTeHrlrrzrJrbHbre rroBepxHocTr{.

CryAesr AolxceH gsars: o cyuecrBoBaHrilr IroreHqnalrbHbrx r{ BrrxpeBbrx rorefi, lrx
ornlrql4e; 3Harb SII:uuecrufi crtucl BeJrrrqrrH: HanpflxeHlle, rroreHrlr4€ur, cBr3b Me)KAy Hr.r-
MLI ; [OHqTr4e (3KBr,rnoTeHur4iulbHtu{ [oBepxHocTb>.

Crynenr AolNes )rlterr: u:o6paNarb cr4JroBbre rruHuzr noreHrlr4aJrbHofo r.r Br.rxpeBofo
SneKTpl4r{ecxoro noleft, gKBI,IIIoreHIII4aJIbHbre noBepxHocru Ins.3neKTpocrarzrlecKofo no-
r.s rorleqHoro 3apsAa; pelxarb 3a4a'uu Ha r.rcnoJrb3oBaHr4e BblpaxeHrlfi, cu3tmarcqr4x Ha-
nptxeHlle H HanpqxeHHocTb SneKTpocTaTpMecKoro rroJlt, HanpglKeHr4e H rloreHrlr{€Ll, [o-
TeHrIUan u noTeHrlr{zrnbHyio 3Heprl4ro.

Snercmpo€uKocmb
Kou4encaropbl I{ rIX BI4AbI. SrerrpuuecKas eMKocrr. flocleAoBarenbHoe u rrap4n-

JIeJIbHoe coe,quHeHlre KoHAeHcaropoB. 3ueprul gneKTpuqecKoro flons 3apqxeHHoro KoH-
reHcaropa. *flpuueHeHhe KoHAeHcaropoB.

CryneHr ,qorNeH sHam: 3Harb Ha3HaqeHue, BrrAbr n ycrpoficrBa KoHAeHcaropoB;
cMbIcJI oneKTpoeMKocrlr, cnoco6rr coe.{r.rHeHr,r.f, KoHAeHcaropoB, $opruyly Am gHeprrrrr
3neKTpuqecKofo roJlq 3apqxeHHofo KoHAeHcaTOpa.

CryAeHr AolNen )tuem: onpeAenrrb no ycnoBHoMy o6osHa.{eHlrro KoHAeHoarop B

3neKTpl4r{ecKlrx clrcreMax, uso6pax(arb cr{JIoBbIe JrI.IHr,Iu gneKTpllqecKoro rorq rrocKofo
KOHAeHCarOpa; pelxarb 3aI.aqv Ha pacrrer cxeM [apanJreJrbHofo r4 rrocneAoBareJrbHofo co-
eAHHeHu.s KoHAeHcaropoB, Ha I'IcnoJrb3oBaulre (popuyru oueprrzr4 3nerTpr4qecKoro ror.s
3apqlKeHHofo KoHAeHCaTOpa.

IV. 3AKOHbI TIOCTOflHHOIO TOKA

II o c monuu ait en exmpuq e crcuil mo x
3lerrpuuecrzfi ror: ycnoBuq cyqecrBoBaHLrs., Aeficrsuq roxa. Cura roKa. Arrrnep-

Merp. 3lerrpu.recKoe conporr.rBJreHr4e. Onauerp. 3axon Orraa 4n ) racrKa rlenu. flocleAo-
BaTeJIbHoe H napannenbHoe coeAI,IHeHLIe [poBoAHIIKOn. [eficrnpre TOKa Ha rrenoBeKa, TeX-
Huxa 6esonacHocrr.r. * CnepxnpoBoAr.rMocrb.

Cr)tneHr norxeH gHarr: ycnoBur cyurecrBoBaHu.f, ToKa, ero 4eficrBvrs., BenuqprHy
(cI'IJIa roKa); 3aKoH Olta Als yqacrKa rlerrr4, cMbrcJr BoJrbr-aMrrepHofi xapaKTepr{orr,rKrd;
cMbIcJI 3neKTpuqecKofo corrporlrBnenur (ero 3aBr,Icr.rMocrb or pa3MepoB H Marepuana [po-
nolultra), cylllHocrb tBJIeHLIt cBepxnpoBoAuMocrl{, 3aKoHr,I [oc.[eAoBareJrbHoro r{ napaJl-
JIeTIbHOfO COeAI4HeHH' IpOBOAHT.TKOB, 3Harb OnacHble Ans qeroBeKa 3Har{eHr4_fl rocro{HHo-
fo roKa Ir HanptlKeHrrq, ocHoBHLIe npaBuJra rexHrlxrl 6esonacuocrpr npu pa6ore c gJIeK-

rponpu6oparrra.
CryAeur nolxcen Jruers: onpeAentrb rro ycnoBnsrNa o6osHaqeHurM pe3r,rcrop, peocrar,

naMrly HaKiuII4BaHLLs B 3reKTpr,rqecKr4x cxeMax; [oAKlrorraTb aMIIepMeTp Lr BonbTMeTp Ant
u:uepenzfi K rIpoBoAHIrKy B 3neKTpuqecrofi qenu; perxarb 3aAairu Ha r{crroJrr,3oBaHr4e 3a-
xosa Oua Ant yqacrKa Ileru, 3aBI.IcI4Mocrr4 corrporr,rBreHzs npoBoAHr4Ka or MarepvaJra Lr

piBMepoB; IIpOH3BOAHTb paCrIeT CX9M IIapar'IJIeJIbHOTO II ilocJIeAOBaTeJILHOfO COOAI{H€HI4'
rrpoBoAH14KoB.

Pa6oma u Mou.ltrccmb moKa
Pa6ora roxa. MoruHocrb roKa.

cr{Jrbr. 3AC. 3axoH Orr,la Ars noluofi
TOKA.

3axou [xoy:rx-JleHrla. I4croqsur rora. CropoHHrre
qelru. Koporr<oe 3aMbrKaHrre. *ZsuepeHr{e MoulHocrr{



CryneHr norNen gHam: cMbIcJI BeJrr4qr4H: pa6ora r4 MorrlHocrb roKa, sneKTpoABprxy-
rJafl cvna;3aKoHbI [Noynx-JIeHIIa, Oua 4lx noruofi qenr4; rroHrrr.rs: cropoHHrre cr{Jrbr,
BHyrpeHHee conporl'IBJTeHl{e, KOpOTKOe 3aMbrKaHr4e; Ha3HarreHr4e r4croqHrrKa roKa B 3JreK-
rpuuecrofi qelu.

CryAesr nolxeu yuem: onpeAentrb rro ycnoBHrrNr o6osHaqeHr4flM r.rcroqHr4K ToKa B
3neKTpI4rIecKI{x cxeMax; pelxarb 3araqu Ha orrpeAeneuue pa6orbr r4 MorrlHocrb roKa, c vc-
rIoJIb3oBaHHeM 3aKoHon flNoynr-Jleuqa u Ovra Ans nonHofi qenu; co6uparr sneKTpgqe-
cKr.re Ilenu ro cxeMaM.

Jla6opamopuue pa6omut
Onpe4eneuue yAenbHofo conporr,rBJreHr.r{ [poBoAHr4 Ka.
I4suepeHne 3[c u BHyrpeHHero cor]porr4BreHu.f, r.rcrorrHura roKa.
I4syveuue nocJreAoBareJrbHoro coeAr4HeHprq npoBoAHraKoB.
Vlzyueuue flapannenbHoro coeAuHeHnr rrpoBoAHrrKoB.
orpe4ereuue KII! ycraHoBKr{ c 3neKrpnqecKprM HarpeBareJreM.

V. SJIEKTPI4IIECKIII4 TOK B PA3JII,ITIHbIX CPENAX

Snercmpouu an npoe o darvto cmb n4 em(L,uto B
3lerrpouu B MeraJlJrax. Onrtmr PurKe, Man4emmraua-flanareKcr4, Cloapra-

To:rueua. 3anucul.tocrb corlporllBJreHur MeraJrJrr{qecKoro npoBoAHr4Ka or reMrreparypbr.
CryAeHr Aorxen sHarr: KprlcrturnuqecKoe crpoeHr4e MeriurJroB, rrpr.rHrlur npoBorr4-

MOCTI'I MeTaJIJIOB, npl{quHy 3aB]rcI,IMoCTI,r COIpOTLIBJIeHI,T_f, MeTaJIJIOB OT TeMrleparypbl.
CryAeur nol>xeu yueru: pelxarb 3allaqiv Ha r,rcrroJrb3oBaHr{e 3aKoHa 3neKTpon[sa @a-

paAefl Qopuymr [nA 3aBvrcrlMocrIr conporr4BJreHr.rr MeraJrJroB or reMrreparypbr.

3nercmpuuecxuil morc s norynpoloduurcax
flolynponoAHllKlr. Co6crseHHar rr rrpr4MecHa{ npoBoAr{Mocrb. pn-[epexo4. flonynpo-

BoAHr{KoBbtit 4uo A. Tpan:ucrop.
CryAesr AolNes gnarr: noH.srl4{: [onynpoBoAHr{K, co6crnens aA v rtptrMeoHe1n npo-

Bo,4I'IMocrb, aKIIeIITopHbIe r'I AoHopHbre npr{Mecrr (nonynponoAHrrKrr p- 14 n-Trr[a), pn-
flepexoA; orrl4rrllt npOBOIIIMOCTI,T ilOnynpoBoAHr4KOB OT rrpoBoAr4Mocrr.r IIpOBoAHHKOB,
aKTyanbHocrb I4cnoJIb3oBaHLIq nonyilpoBoAHlrKoBblx MarepllturoB B coBperraeunofi 3neK-
rpouuofi I4 paAl{orexHlrKe; cyulHocrb co6crseHHofi v npunaecHofi npoBoAgMocrr{ nony-
npoBoAHI'IKoB' tIpI{HIIul 4eficrnut pn-[epexo4a (nonynpoBoAHr4KoBoro Ar{oAa), ero npe-
I'IMyIIIecrBa rlo cpaBHeHLIro BaKyyrrauofr laltnofi; IrMerb npeAcraBnenue o6 ycrpoficrne u
H a3HaqeH r,Irr TpaH3r.{cTopa.

CryAeur AolNen vuert: perxarb KarrecrBeHHhre 3aAar{u o npoBoArrMocrr4 lonylpo-
BONHI4 KOB.

3nercmpuvecrcuil morc 6 saKyyme
Baryylr. TepuoerexrpoHHas 3Muccufl. Baxyyuurrft luol. orerrponHoJryrreBar rpy6-

r<a. 3nexrpoBaKyyMHbre npu6oprr.
CryAesr AolNeu gnars: cyulHocrb IroHrrrrs (BaKyyM)), 3Harb Br,rAbr BaKyyMa, nprrH-

IrI4n ocyqecrBJleHl{fl npoBollrMocrr,r BaKyyMa B 3neKTpoBaKyyMHbrx npu6opax, upprHur4n
geitcrnux BaKyyMHoro nr4oAa rz oneKrpoHHonf{e Bofi rpy6xr.r.

CryAeHr Ao:rNeH yuerr: pelxarb KaqecrBeHHbre 3a.{aqpr o6 erexrpoHHbx qBJreHrrrx B
BaKyyMe.



3nexmpuuecrcuil morc e ucudxocmax
3lexrpolus. 3lerrporllTl,IqecKaq Arrocouuarlvts., oKncrvrreJrbHo-BoccraHoBr.rreJrbHbre

peaKrlt4r{ 3axon sneKTponu:a (Dapa4ex. *flpnlreneHr4e 3neK'tpoJrr{3a.
Crynenr Aorxeu sHaru: npI{HIIIrtr npoBoAlrMocrr4 xzAKocrefi; norurlrr: sJreKTpoJrur,

3neKTpoA (auo4, xaro4), uou (aHIaon, xarnou), gnexTponuruqecxa-s Anccoquaqurr, oKucJrH-
TeJIbHo-BoccraHoBI,ITeJIbHbIe peaKrlr{u; 3aKoH sneKTponr4sa @apa4er, lpaKTrrqecKr.re npv-
MeHeHUS 3neKTpolr.r3a.

CryAenr AolNen yuerr: cocraBJl{Tb peaKqpru gneKTponu3a, perxarb 3araqr4 Ha r.rc-
nonb3oBaHrre 3aKoHa gneKTponrlsa (Dapa4er.

3nercmpuuecrcuit morc 6 zo3ox
fasosrlfi pa3psr,. Canaocrosrelsnrrfi 14 HecaMocrosrerr,Hbrfi pa^rpx4sr. BuAu caMo-

crorreJrbH o f o pa3pqAa, r.rx [pr,rMeHeHr4e. + fLrasN{a.
CryAeHr AolNeu :narr: ycnoBllt [poBoArrMocrr4 rur3oB, Br4Abr ra3oBbrx piBprAoB,

rlpaKTl4rlecKoe rIpI4MeHeHIre CaMOCTOrTeJrbHbrx fa3oBbrx pa:|prAoB; o paclpocTpanenuocrra
IrJra3Mbr so BcereHHofi .

CryAenr nolx<eu )tuerr: pelxarb Kar{ecrBeHHbre 3aAaqr{ o ra3oBbrx pa3prAax.

JI a6 opamopuut e p a1omat
Llzyuenue nonylpoBoAHprKoBoro 1vo1a.
VIzy ueuue rp aH 3 rr crop a.

Onpe4eneuue 3neKTpoxr4Mr.rqecKoro 3KBr{BaJreHTa MeALr.

VI. SJIEKTPOMA| HETI,I3M

Mazuumuoe nore
Onrn 3pcre4a. BgaurraoAeficrBlle roKoB. MarHrarsoe rroJre: MarHprrHar r4HAyKrIuq,

MafHI'IrHbIe lrvrnprkr, npITHIII{n cyneplo3r.rt\uu. CutaAunepa. CutaJlopenqa. flpuueneuue
cul Arvtnepa ra Jlopenqa. llpupoAa MarHerprsN.{a. MarHprr:r;ds npoHrrrlaeMocrb BerrlecrBa.
llpunreueHue SepponarHerr.rKoB. *[uauarHerlrKt4, napaMafHerrrKrr.

CryAesr Ao:rxes:narl: npuquHy n:auuo4eficrB:afl npoBoAHrrKoB c roKoM, syrrlHocrb
oIIbITa 3pcre4a; ocHoBHbIe ceoficrea MarHurHoro troJrr, rroHflTr{s: MarHLrrHiu{ r4HAyKrlr,rr;
BblpaxeHl4t Anfl cvn Arr,rnepa u Jlopeuqa, I4x cMbrcJr r{ [paBrrno onpeAeneHr{r HarrpaBneHr{t
STIrx clrJr, ux npaKTlrr{ecxoe [pr,rMeHeHl4e; npur{uHy Harurrt4fl MatHr4THbIx cnoficrs y Bcex
BetuecrB, cMblcn IIoHtrI{t (MarHr4THaJr npoHrrrlaeMocrb BerrlecrBa)), MarHr4THbre csoficrsa
QeppouarHeruKoB, o6lacrpr npaKTuqecKoro npr4MeHeHr{s (feppouaurr4THbrx MareprraJroB.

Cry.qeur lolxes yuerr: o[perentrb HanpaBnenue tunufr. uHAyKrlr.ru MafHr,rrHoro rro-
nq np.flMoilauefinoro I4 KpyroBoro roKa, HarrpaBneHr4e cur Arranepa u Jlopenqa; peurarr,
Kar{ecrBeHHble 3a.4aqrr o MarHrrrHbx sBJreHr{rx, pelrarb 3a!.a'sr c r4crloJrb3oBaHrreM Bblpa-
Neuuft !.nr. cvn Alanepa v JlopeHqa; perxarb Kar{ecrBeHHbre 3arlaqv o MarHr.rrHr,rx cnoficr-
eax Qepporr,rarHerrrKoB.

3n e rcmp o a a zH umH an uu dy rct1un

Onrtru (Dapa.qes. flpanzro JIeHqa. Marnurnrrfi noror. 3arou aneKrpoMafnurnofi zn-
AyKIIHI4. Toxu @yro. I,IH4yr<u,IBHocrb. 3Heprnr MarHrrrHoro rroJrr rora. Cau<-rr.rHAyKrlr.rr.
llpuveueuHe gneKTponaarsurnoil r.rHAyKrlrru.

CryAeur nolNeH gHarn: cyurHocrb rBJreHr.rr sneKTpoMafnnrnofi r4uAyKur.l.r, lpaBrrna
Ilenqa; 3aKoH SneKTpoMarnuruofi IrH.qyKrIu[, coAepxaHr4e noHqrr.rs (r{HAyKTr{BHocrb)),
cy[IHocrb qBreH[t caMoI4HIyKqzu (ero 3HarreHpre r4 yqer B gneKTporexHr,rqecKr4x ycrpofi-
crnax), BbIpDKeHr{e Ant oHeprl,Iu MarHrrrHoro rlors roKa; BpeAHoe 3HaqeHze r{ rroJre3Hoe
rrpHMeHeHr.re roKoB Oyxo.



Crylenr .qolNen yuerr: pelxarb KaqecrBeHHbre 3aAaqh o6 enexrpoMafHr{rHoit uu-
AyKIII4L (npanu:ro Jleuqa, roxu @yro, caMozHAyxqnx); peurarb 3aliaq/u c zcrroJrr,3oBaHr4eM
3aKoHa 3neKTpoMarHuruofi uHAyKIILIII, BblpaxeHlrit p.ls MarHarHoro rroroKa, r.rHAyKTr{BHo-
0TII, SHeprUU MaTHUTHOTO nOIs ToKa.

lI a6 opamopuute pa6 omut
I,I:yuenue csoftcrs MarHrrra r.r lonrreHue uso6paNenufi nrarnr4THbx norefi.
I,lsy.reHue .sBJreHprr 3neKTpoM aru ursofi rrHAyKrlr4r4.

VII. KOJIEEAHI4fl I{ BOJIHbI

MexqHuqe crcue rcone 6 auun
BnAst r<o:re6anufi. flapauerpbr rapMoHlrqecKr4x role6auufi. Marelrarraqecxzfi Marrr-

Hr.rK, rrpy)Krrsnrrfi MaJrrHr{ K. B uHyN4euurre role6 aHVs' pe3oHaHc.
CryAeur AorNeH gHart: BITAbI xo:re6auufi, ux npuMepbr B npr4poAe r.r rexHr{Ke, napa-

Merpbl fapMoHzrlecKux xo,'Ie6anzfi (arun.nvryI;a, nepuoA, lracrora, (basa), ypaBHeHr4e fap-
MoHI4qecKHx xone6anufi, noHltze (MareMarrrqecxzfi MaqrHuK), $opuynrr Anr [eplroAa
('racroru) xole6anufi MareMarllqecKofo rl npy)ru.rHHoro MiurrHr4KoB, cyrrlHocrb sBreHprq
MexaHrrqecKoro pe3oHaHca.

CryAeur Aolxeu yuerr: u:o6paNarb BpeMeHHofi rpa$ux rapMoHr.rqecKoro xore6anzs
c yKa3aHI{eM napaMerpon (arrlnnuryAa, nepuo4), onpe4eJrrrb [pr{HaAne}KHocrb xole6anug
K fapMoHI'IqecKI4M IIO efo ypaBHeHlrrc, Haxolr4Tb c efo noMoulbro cKopocTb H ycKopeHlre,
orlpeAenf,Tb napaMerprt rone6aHI4.f, ro ypaBHeHr4ro, pe[rarb 3a1aqv Ha r{crroJrEcoBaHr4e

Sopuyn Anq [epuoAa u rlacroru xore6aHr.rr, nepuo4a (vacroru) ualux rcone6auufi Mare-
Marl4qecKofo MatrHHKa Ir lpyxr.rHHoro M€uITHr4Ka, pe[rarb Kar{ecrBeHHbre 3aAaql{ o {BJIe-
HI4r4 MeXaHI4qecKofo pe3oHaHca.

C e o 6 odHute 3n e KmpoMozHumHbre rcone 6 quun
Kore6arelrHtrfi KoHryp. llpenparqeHr4e eHepruu B Lr1eurbHoM KoHrype. @opnryna

Toucoua. 3arlxauue xole6auufi B peanbHoM KoHType.
CryneHr norNeu guarr: rpoqeccbl, [pol4cxoAqrqpre B I,rAeanbHoM r{ peiurbHoM xo:re6a-

reJrbHoM KoHType, ypaBHeHI4e role6auufi 3apflAa B HAeaJrbHorra role6areJrbHoM KoHType 14

Sopuyly Toucoua.
Cry.4eHr lolNes )'uert: pelxarb 3ararlr Ha r4crroJrr,3oBaHr{e Sopuy:nr Toucoua, onpe-

.{eneHue :Ha'reuufi cHJIbI ToKa, 3aptla KoH.qeHcaropa, 3Hepfr4r,r gneKTpoMarHr{THoro rroJrr B
r'rAeanbHoM xole6arelbHoM KoHType (B 3aAaHHbre MoMeHTbr nperraeuu).

B uu ryacd e t Hu e o)rye Kmp oMaaHumr ht e rcone 6 auua
flepeueuur,Ifi olexrpu.Iecrfifi rox. AxrusHoe conporr4BJreHrre, geficreyrorqrre 3Harre-

Hli.s CI'IJIbI ToKa v HailptxeHl4q. MouHocrb rrepeMeHHoro roKa. Euxocrgoe pr HHAyKTT{BHSS
corlporlrBne]i.vfl. PesoHauc B 3neKrplrqecxofi qenu. *Tpex@a:Hsrfi ror. *Kosfr(fuqaeHr
MOUIHOCTI,I.

CryAeHr AorxeH suars: npel{MyqecrBa rrepeMeHHoro (cnuycou4anruoro) ToKa rrepeA
ilocroqHHblM' BbIpalKeHI4e Ans cpe4uefi MoulHocrr4 nepeMeHHofo roKa; Br,rAbr Harpy3oK B
qenu [epeMeHHoro roKa, BbIpaxeHLIt Ars Aeficreyrculr4x gsaqeuufi ctrJrbr roKa r{ Hanps-
xeHl{t; BbIpa)I(eHIrs Anfl euxocruoro rr r4HAyKTr,rBHoro colporrrBneuuir, npuqlrHy ux norB-
neEvt.: npaKTIZqecKOe [pIrMeHeHI{e; ycnoBr{e pe3oHaHca, ero rpaKTrrqecKoe 3Har{eHr{e.

Crylesr lolNen )uem: pelxarb 3akaqr4 Ha ucnoJrb3oBaHrze Bbrpa)r(eHr4ft lls cpe4Hefi
MoIIIHocrrr [epeMeHHofo roKa, dnaxocuroro I4 r,rHAyKTHBHoro colporr.rBneuufi, ycnoBrrt
pe3oHaHca B 3neKTpr4r{ecxofi qenr,r.



Irpouseodcmeo, nepedoqa u ucnonb3oBaHue oJreKmpuqecrcou gHepeuu

3lexrpontexaHplqecKl4fi un4yrquounrrft reHeparop rrepeMeHHoro roKa. TpaHc$opryra-
rop. SnerrpocraHuul4. llepegava oneKTposHe pruv, norpe6urenr4 3JreKTpooHeprr{t4.

Cry.4enr Aorxen sHarr: Aocrol{HcrBa gneKTpr4.recKofi 3Hepfr4u no cpaBHeur4ro c Apy-
II{MI'I BIIAaMIT oHepnII4, rlpl4Hur{n 4eficrnur r4HAyKrlr.roHHoro reHeparopa ra rpaHc$opMaro-
pa roKa, ocHoBHbIe qacrl4 I{ LIX Ha3Har{eHr.re feHeparopa u rpauc$opMaropa; Br.rAbr 3JreK-
rpocraHllrit u su!'3HeprI4LI, plcnonmyeuofi rau Anr nonf{eHr,rr oneKTpo3Hepfr4r4, r{x Aoc-
TOIIHCTBA I{ HE,IIOCTATKI,I.

CryAeur Ao:rNeH )rtrlet: pelxarb 3a1auv c ucrroJrb3oBaHr.reM BbrpaxeHrrfi ;gts, xoes-
Ququenra rpaucSoprua\uvr; Kar{ecrBeHHbre 3aAarrr4 o cnoftcrnax nepeMeHHofo roKa, feHe-
paropa, rpaucQopuaropa.

Mexauuqecrcue eonuut. 3ayx
MexauuqecKae BoJIHrI. flpogolrHbre r.r lonepeqHbre BoJrHbr. Boruosaq notscpxHocrb.

fitmua BoJIHbI, cKopocrb. Vpanuenue rapMoHr4qecxofi 6eryqefi sorHrr. 3nyronue BoJrHbr.
*3Q@exr {onnepa.

CryneHr AorxeH suarr: ocHoBHbre xapaKTepr4crrrKr4 (noruonar [oBepxHocrb, Jr)rq,
cKopocrb, rnu]ts.a nonuu) BOJIH, LIX Br.rAbr H Bo3MoxHocrb cyqecrBoBaHr,rr B pa3nr4qHbx
cpeAax; ypaBHeHI{e 6eryutefi BonHbI; $uruorornqecKr.re xapaKTepr.rcrrrKrr 3ByKoBbrx BoJrH
I{ I4x cBt3b c QusuuecrplMpl [apaMerpaMr.r; 3HarreHr4e aKycrr4r{ecKr{x BoJrH rr nprrMeHeHr{e Ha
rrpaKTrrKe.

Cryneur Ao:rxeu )tuerr: onpeAenrrb Br.rA (nouepeuniu, lpoAonurax) BonHbr; peruarb
3a4a.{u Ha HcrIoJrb3oBaHI4e (fopnnyrlr, cB.f,3brBaroulefi 4lvny, cKopocrb Lr rracrory (nepuoa)
BOnHr,r; pemaTb KaqecTBeHHbre 3aAaqrz o 3ByKoBbrx sBJreHr,rsx.

SnercmpouazHumHue 6 onHbt

3lexrpouarHlrrHoe IIoJIe, ero orHocr{TeJrbHocrb. Ocuonuue cJIeAcrBI{s lrs ypanuenufi
Marcnella. Cxopocrr oneKTpoMarHr.rrHbrx BoJrH. lfkara oneKTpoMarHprrHr,rx eoru. IrIc-
ToqHIrKtt, ceoficrsa u npllMeHenur un(fpaKpacHofo, yntrpa(fnoJreroBoro tr peHTfeHoBcKo-
ro u:lyveHufi. *3rcnepnueHTiulbHoe o6Hapyxeupre gneKTpoMafHr.rrHbrx BoJrH (onrrru
fepua).

CryAeHr AorNeH :Harr: coAepxaHrre rroH{Trrr (gJreKTpoMafHr4THoe rroJre)), ooHoBHbre
rIoJIolI(eHI'It reopI4I.I Maxceerra, ocHoBHbre csoficrsa gneKTpoMarHrzTHbx nolu (ycnonue
Ir3nyI{eHHt, IlorepeqHocrb, cKopocrr); Al4ana3oHbr rrrKilJrbr oneKTpoMarHlrrHblx tsonH; Hc-
Tor{HIrKIr, ceoilcrna u npLIMeHeHI4t peHTrcHoBcKofo, ylrrpa$uoJreroBoro n uusparpacHo-
ro u:ryreuuft.

Cry.4eur AolNeu yrraerr: olpeAentrb ApraninoHbr 3neKTpoMarHr{THoro pt3JryqeHur rro
qacrore unr4 l.nvHe BoJIHrI, peruarb KaqecrBeHHbre 3aAaqa o cnoficrnax peHTreHoBcKoro,
ymrpa$uoJreroBoro u uu$parpacHoro u:ryreHr.rfi .

Ilpuuqunu paduocansu
tr4ro6pereHlle paAl4o. I4:lyueuue 3neKTpoMarHr{THbrx BoJrH. Mo4ynxqu-s 14 AerexTupo-

BaHI4e. Ilpocrefiurufr paguonpu€uuux. [uana:onu paAproBonH. *Pa4uoloKarlr4r. *Tele-
Br4AeHrde.

CryneHr gHarr: cylrlHocrb paAuocBf,3rr, ueo6xo4uMocrb krcrroJrb3oBaHrrs MoAy rrflrJkrvt,
ocHoBHbIe r{acTLI paAlrolpueMHrrKa r{ paAr.rolepeAarqlrKa; Ar,rana3oHbr paAaoBo:rH, cnoficr-
Ba BOJrH 3THX AI{arra3OHoB rr ux [paKTr.rqecKoe r4cnoJrb3oBa}j've.

Crynesr AolrxeH ytr,terr: onpelensrb Ar4arra3oH paArroBonH rro qacrore hrrkr Anr4He
BOJrH br, llso6paNar t u o6s s,cttrrb cxeMy AereKTop Horo paA}lonppreMHrr Ka.

JI a6 op amopuute pa6 omut
Onpe4eleuue ycKopeHllr cno6o4uoro traAeHr4 s trpu rroMourv MarrrHprKa.



V[I. OTITI,IKA

fe ouempwte cKctfl onmuKa
3axourr reoMerpl{qecrofi orITI4Kr{ fllocroe 3epKano. floxasarerb npenoMneH[q. llor-

Hoe BHyrpeHHee orpaxeHl{e. *flpulreuenr4e rroJrHoro BHyrpeHHefo orpaxeHrrr.
Cryneur AorNen guarr: o6 erexrpoMafHrrrHofi npupo4e cBera, 3aKoHbr reoMerpr4qe-

cxofr onruru (npxrr,roruneftuoe pacnpocrpaHeHr{e, orpaxeur.re, [peJroMJreHr4e cBera, He3a-
Bl4cuMocrb cBeroBbIX nyqKoB, o6paruuocrb cBeroBbrx lyveft), cMbrcJr noHflTr,rq (rroKa3a-
Tenb npenoMJreHl,Ls BelrlecrBa), CyTTIHOCTb rBJreHHfl rrOJrHOrO BHyTpeHHerO OTpalKeHufl. Lr

efo npaKTr4r{ecKHe npr{MeHeHr.rtr.

CryAesr nolNen yuerr: v:o6paxarb naAaroqr4fi, orpaNennrrfi u npenoMneHHrrfi ny-
qu, onpeAeiltTb Bo3MoxtHocTb IIoJrHoro BHyTpeHHefo orpalKeHvlg. cBera, perxaTr, 3a\aqv Ha
3aKOHbr OTpaXeHI{f rr npenoMneHus cBeTa.

Jluusut
Jlrusrr: BI{ArI, ceoficrea. flocrpoeuue rEso6paxeHr.rfi e co6uparorqeit u pacceuearorqefi

JIIrH3ax. @oprvryla rosxofi JILIH3II. YeerzqeHue JrrrH3br. fla:. le$eKTbr 3peHvr, oqKr4.
*Onrzqecrue npu6opbr: Jryna, MHKpocKon, TeJrecKorr, Soroannapar.

CryAeur AorxeH :uars: Br.IAbI JIIIH3, r,rx ocHoBHbre xapaKTepvcrr,rKr4, Br4Abr nonyqae-
MbIX c HX noMotUrro uso6paxeuufi, (foprrryny rouxofi Jrr.rH3br, o npvMeHeHHH JrrrH3 B on-
TIrrIecKIrx upu6opax, onrur{ecKylo cyulHocrb ocHoBHbx 4e$erron 3peHr,rq, npuHqun 4efi-
CTBI,Iq OI{KOB.

Crylenr AolNeu )ttuers: crpol{Tb Ia:o6paNeuvfl, ilaBaeMtIe co6uparorqefi pr pacceu-
sarcqefi nlrH3aMlr; pelxarb 3a4a.uu Ha HcrroJrb3oBaurre $opuyltr ronxofi Jrr4H3br, Kar{ecr-
BeHHbre 3aIaqv o Jrr.rH3ax.

/lucnepcun c6ema
Ouur HtroroHa. Cnexrp. flucnepcut cBera. I{nera.
CryAeur Ao:rNeH gHarr: cyrllHocrb rBJreHrrr rucnepcrlr4, rrocJreAoBareJrbHocrb uBeroB

B CIIeKTpe, OTJIITq[e 6elOrO CBera oT MoHoxpoMarr.rqecKoro r.r3nyqeHvfr, npu.r,uHy rlBero-
Bof o pa3Ho o5pazut lpelMeroB.

Crylesr.qonxes )tuerr: pelxarb KarIecrBeHHbIe 3aAaqu o AIrcrIepcI4LI cBera.

BonHoeute ceoilcmea c6ema
I4urep$epeHIILIt BonH. {Ia$parcqur^. [u$paKurroHHar peurerr<a. llolapusaqLrfl. cBera.

*tr4nrep$epeHrlr4r B npr{poAe u rexHr.rKe. xfonorpar[ur.
CryAesr nolx<eu :sam: cyrllHocrb qsreHr.rfi uurep$epenrJvrpr,4ra$par<quu u non-spu-

3a:]:au BoJIH, ycnoBllq uHrep(fepeHur4oHHoro MaKcr.rMyMa rr Mr.{HrrMyMa, o npr4MeHeHr{r4

BoJIHoBbrx cnoiicrs cBera H r4x npoqBJreHlrr{ B nprrpoAHbrx rBreHuqx.
CryAeHr.qonxen vuerr: perxarb 3ap;aqv Ha r4crroJrb3oBaHr4e ycloeufi uureptfepenqu-

oHHbIX MaKcI{MyMa Ir MI4HIrMynaa, (fopuynbr Anr MaKcr.rMyMoB B cleKTpe 4u$paxquosuofi
perxeTKr{.

I4snyueuue, cneKmpbt
Terrosoe pl3ryqeHue. BuAu JIIoMrrHecrIeHrIr{u. Cnerrpu ucnycKaHur r{ [orJrorqeHrrfl.

llpanzro Kr.rpxroQa. Cnexrpa,rurtrfi analn3 Lr ero npr.rMeHeHr.re. CnexrpocKorr.
Cryneur .qolNeu gsarr: Blr.4br cneKTpoB u ycnoBrrs. r{x Bo3Hr,rKHoBeHI{s, cyrrlHocrb Me-

ToIa cleKTpanbHoro auuwlfa I,I ero npaKTr4rrecKoe npr{MeHeHr{e, npr,rHrlril ilefi,ctsus crreK-
TpocKona; Br4Abr JrroMlrHecrleHrlrlu.

CryAenr Aolxerr )rtuerr: pelxarb KaqecrBeHHble 3aAaq14 o cneKTpax I4 JIIoMvHecueH-
uuu.



Sneueumut cner4uctrtbHoil meopuu omHocumenuno (CTO)
Kraccu'{ecKiul MexaHI4Ka, SJIeKTpoArrHaMr.rKa Lr nprrHrlr.rrl orHocI4TeJIbHocrLI. llocryla-

ru CTO. OrsocurelbHocrb oAHoBpeMeHHocrr4. Ocuosurre cJreAcrBr.rr pr3 roorynaroB
CTO: orHoclireJlbHocrb paccroqHr.rfi u upouex(yrKoB BpeMeHr4, penrrlrBr4crcruft 3aKoH
cJroxeHr4r cxopocrefi. Bsaur\aocnr3b Maccbr H oHeprr,ru.

CryAeHr AolNen :uarr: cylllHocrr, CTO u o6racu npr4MeHr4Mocrr.r KJraccuqecrofi rrae-

xaHI{KI{, nocrynarbl CTO u I4x ocHoBHbre cneAcrBur, 3aKoH B3ar,rMocBs3rl Maccbr r4 gHep-
fuvI.

Cry.qeHr lolNen )naerr: pelxarb 3araltr Ha rrcnoJrb3oBaHr4e Sopuyn, onpeAenqrcIr1ux
3aMeAJIeHI4e XOAa ABI,III(yIII4XCq qaCOB, COKpaUeHHfl !,IrplH, penrrl,IBrrcTcKoto 3aKoHa cno-
xeHr{r cropocrefr r4 3aKoHa B3atrMocBfl3r4 Maccbr r.r oHeprur4.

rDomouempust
(DorolrerpuqecKlle BerI4quHbI. Cnerosofi noroK. Cuta cBera. Ocnerqenuocrr. -flp-

Kocrb. 3arouu oceerqdnnocrl.r.
CryAeHr AorNen gHars: coAepxaHrre noHqufi cnerosofi rroroK, cr.rJra cBera, ocBe-

Iq0Hnocrs, .flpKocrb vI ux eAvIHIrUbr r,r3Mepetnfl 3aKoHr,r ocnerqeHuocrr4; o ponu Sororraer-
puqecKLIX xapaKTeplrcrl4K B HayKe, TexHuKe r4 npaKTrrqecrofi 4erreJrbHocrr4.

CryAeur Aolxen vuerr: pelrarb 3apLaqvr Ha r4crroJrb3oBaHr.re $opuyn 4la $ororr.rerpr4-
qeCKI4X BeJIHqLIH, 3aKOHOB OCnefqenUOCrU.

JI a6opamopr rcte pa6omut
I4srr,repeHue noKa3areJrr npenoMneHr4r creKJra.
Onpegeleru4e orrl4rlecxofi curu u (foxycHoro paccroruun co6uparouefi JrrrH3br.
I{:uepeHue Anr.rHbr cneroeofi BoJrH6r.

Ha6lrcAeuue crrJrorrrHoro H runefiqaroro crreKTpoB.

IX. KBAHTOBA.fl AIEI,IKA

Ocuoaut xsaumoao{t me opuu
3arpy,uHeuvs, KlIaccuqecxofi Susuru. funoresa lllanlca. BHemnufi $oroa.nexrpuqe-

cxrafi s$Qexr. Ypanuenpre 3fiuurrefisa 4.nx Soroe$$exra. @oronu, KopnyoKynspHo-
sorHosofi ,4ya,rIIr3M. *flpznaenenue Qoros(f$erra. *.{aueuue cBera. *X[MH.recKoe 4efi-
crBrre cBera, $ororpa$ur.

CryAeHr norNeH gHarr: coAepxaHr{e fr4rrore3br fhanxa o KBaHToBaHr.rr4 oneKTpoMaf-
HI{rHoro u3nyr{eHllt u 3finurrefiHa o npepbrBr4crofi crpyxrype cBera, fiopuyny Anq sHep-
rIrI'I KBaHTa cBera, cynlHocrb rBJreHr.rr Qoroe$$exra (o6rruurb Ha ero ocHoBe 3Kcrrepl,t-
MeHTaJ'IbHbIe 3aKoHLI $orosS$exra), ocronurre csoficrna SoroHa, [paKTprqecKoe npr4Me-
HeHue Qoroe(f$exra, cyrrlHoct SoroxuMr{qecKrrx pearqzfi.

CryAesr Ao-rrxes )ruerr,: pelxarb 3a1aqlv Ha I{crloJlb3oBaHrre $oplrylu Anq 3Hepruu
KBaHra cBera, ypaBHeHr.rs 3fiHrurefina 4nx $oroe(f$erra.

Cmpoeuue amoua
Onrrrsr Pe:epQop4a. fl.nauerap:aas. MoAenb aroMa. KeaHronrre nocrynarrr Bopa.

KsaHrosa-s MexaHr4Ka. * JIaseprr.
Cr)rAenr Ao:rxeu sHarr: cytqHocrb orrbrroB Pe:ep(fopaa rro pacceqHr.rro o-qacrr.rq;

rlnaHerapHyro MoAenb aroMa, ee npo6:reubr r,r ux perxeuue Ha ocHoBe reopI,tI,t Bopa (4nx
aroMa no4opoga) c yr{eroM rpaHIrII ee [pr,rMeHr4Mocrr.r; KBaHToBbre rrocrynarbr Bopa, co-
AepxaHl4e noHsrzfi cIIoHTaHHoro I4 I,IHAyrIr4poBaHHoro r,r3nfreHr{r, ocHoBHrte csoficrsa
na3epHof o r.r3nr{eHr{q.



Cryneur nolNeH yruers: uso6paNaru ll o6rqcH{Tb [JraHerapHyro MoAenb aroua Pe-
sepfropaa.

PaduoarcmugHocmb

I{.sreHue paAI4oaKTI{BHocrI4. a-, B-pacna4br. y-r.r3nyqeHr4e. OcHosuofi 3aKoH paAHoaK-
rI{BHoro pacrral.a (4ru nepuola nonypacnaga). ZgoronH. Cnoficrsa rAepHbrx uzlyrenui.t,
6uoloruqecxoe 4eficrnue. *Iloryr{eHr,re paAr4oaKTrrBHbx rr3ororroB r{ r.rx nprrMeHeHr{e.

CryAeur AolNeH guarr: cylrlHocrb sBreHus paArroaKTuBHocrr{, ee BrrAbr; ocnosHofi
3aKOH paIuOaKTI.rBHOrO pacilal.a; roHrrr4q: nepproA [onypacrraAa, aKTr.rBHOCTb paAr4OaK-
TpIBHoro I4croqH[IKa, IIofJIoIqeHHar Ao3a ld3nyqeHlzt; 6uoloruuecKoe geficrnue sAepHbrx
u:ryreuufi.

CryAeur AolNeu )tuerr: cocraBJrqrb peaKrlrrl{ o- er B- pacnaAoB, perxarb saAaqrr Ha
IrcIIoJrb3oBaHIre ocHoBHoro 3aKoHa paAr.roaKTr.rBHoro pacrraAa, $oprraylrr An_s rrorrroqeH-
Hofi Aostr u3rfreHus.

Amouuoe ndpo
Orxplnue lporoHa u uefirpoua. Cocran aroMubrx rgep. fl4epHbre cr4Jrbr. 3ueprur

cBfl3ld fl.I.pa.
Crynenr Aonxen snarr: ocHoBHbre xapaKTepr.rcrlrKr4 HyKJroHoB, cyrrlHocrb nporoHHo-

uefirpoHuofi trlo4elu flApa, ycnoBHoe o6osHaqeHr,re r^rep, ocHoBHbre cnoficrsa qAepHbrx
cprn, coAep)KaHr4e nousluit gHepruu cB{3r4 u 4e$exra Maccbr s1pa.

CryAeHr nolNen yuem: onperenrrb cocraB aroMHoro rApa no ycnoBHoMy o6ogHa-
rIeHHro Ir c noMorllrro flepuogu.Iecrofi cr{creMbr xuMrrqecKrrx 3JreMeHTos n.VI. MeH4elee-
Ba, pellarb 3aAar{n Ha HclloJrb3oBaHr.re Sopuynrr Anq gHeprupr cBfl3u aroMHoro rApa.

fldeprrcte pean4uu
f{gepuar. peaKul4s. L{ennar peaKIII,rr leJreHr.rr rflxeJrbrx r4ep. Arouuas 6ow6a. t.qep-

uufi pealcrop. Aronruarl gneKTpocraHrluq. Tepuox4epHar peaKrlr4s. *BoAopoAHiur 6ou6a.
+ flepcnexrLrBbr vr npo6lerr,mr pa3BurLrfl aroltrofi gHeprerr.rKrr.

CrvAeur nolxes gHam: ocHoBHLIe oco6euuocru qAepHbrx peaxqufi (eHepreruvecrufi
BbIXoA, 3aKoHbI coxpaHeHl4t 3neKTpxr{ecKofo 3apflra u qvcra uyxnouon), cyrrlHocrb rle[-
uofi peaxqvflr heneHut rtxeJIbIX flAep u ycnoBr.rs ee cyqecrBoBaHr4fl, o cyurHoorr4 r,r ycno-
BI'Iqx ocyuecrBreHllq repMoqAepnoft pearcquu, npaHrlr.rrr ocyqecrBJreHrr.r{ ueynpaallelrofi
(r4epuufi nspun) u ynpaBnteuofi (r4epurrfi peanrop) qenHbrx peaxqufi AeneHr4r srep;
TIpTIHIIITI gefr.clnut pearTopa Ha MeAneHurx uefirpoHax, ycrpoficrno arouHofi oneKTpo-
craHrlurr, o [pr.rMeHeHHH rAepHofi eueprull.

Cry.qeur Ao:rNes )trr,terr: cocraBJlrrb ypaBHeHr4{ sAepHbIX peaxqufi, Bbrr{r4cJrrrb gHep-
reru'{ecxufi BbxoA peaKIII{lI no ee ypaBHeHr4ro; u:o6paNarb cxeMy qenHofi peaKrlr.ru lene-
HLrfl flAep ypana, ycrpoficrno arouuofi gneKTpocraHrlrlu.

3n e u e t t m ap H bt e q ac muqbt
3leueurapHble rIacrI.IIIbI: ocHoBnue cnoficrBa, MeroAu ua6moAeHus. pr perucrparluu

qacrlru. Anrli'racrullbl, aHTrrBelrlecrBo. *@yuganreHTaJrbHbre n:alrlro4eficrBprfl. B lpupoAe.
*Knapru.

CryneHr norxceH sHarr: ocHoBHbre xapaKTepr,rcrprKr.r gneMeHTapHbx qacrlrrl MeroAbr
Ha6lrc4eHIl.a 14 I,I3freHIrg, cylrlHocrb IroH.grrrs aHTr4BeqecrBo, aHTlrr{acrlrqrr cra6ulbubrx
qacrr{rl, BrrAbr Synaaru euraJrbHbrx n:auruo4efi crsufi B npr{poAe.

CryAenr AolNen yuerr: LI3JIararb ocHoBHbre rlonoxeHur reopur,r crpoeHu{ BerrlecrBa.



X. ACTPOHOMAfl

[IparcmuuecKue ocHozbt acmpoHoMuu
flpe4uer acrpoHoMl4la. Terecron. 3eesAHoe ne6o, co3Be3Ar.rr. He6euras c$epa. 3r-

BaroplrtrnbHiul clrcreMa KoopAI4Har. Bu4uuoe ABr4xeHue Connqa u Jlyurr. *Bpeur n ra-
neHAapr,.

CryneHr .4orNeH gnarr: npeAMer 14 ocHoBHbre MeroAbr aorpoHoMr.rkr, Lr ee 3HaqeHr4e
I{ cBt3b c ApyTHMLI HayKaMI4, BI,IAbr reJrecKorroB H rrx Ha3HaqeHrrl, oco6ennocrrr acrpoHo-
MI4rrecKI4x ua6lroAeHIaft, cusrcl noHflTr.rs (co3Be3Arre)), Br4Ar4Mbre xapaKTeprr.cTprKr4 3Be3A,
ocHoBHbIe SJIeMeHTbI He6ecnoil c$epu, npr4Hrlr4rr nocrpoeHr.rq sKBaropualurofi cr{creMbr
se6ecsrx KoopAlrHar, oco6euuocrll Br,rAr{Moro rBr,rxeuur Coluqa n JIyHrr, npr4Hrlr4n no-
cTpoeHru KaneHAapr r4 r43MepeHr4.rr BpeMeHu.

CryAesr AolNeH yuem: oppleHTr4poBarbcr Ha MecrHocrpr rro flonrpuofi :nes4e (n
T.q. onpeAensrb rupory Mecra na6mo4euux), uzo6paNau He6ecHyro csepy 14 ee ocHoB-
HbIe 3JIeMeHGt, pa6orarb c noABlrxHofi xaprofi 3Be3AHofo ue6a, onpeAemrb Bo3Mox-
Hocrb ua6mo4euns 3Be3AbI n 4aunofi MecrHocrr{ no ee gKBaropr{anrHbrM KoopAnHaraM;
rlotcHtrb npHrluHbr nyHHbrx r.r coJrHer{HbD( sarnrenufi, cMeHbr (fas Jlyurr.

feucrceuue ue6ecuam men
Passllrue [peAcraBneHl,It o Corue.rHofi cr{creMe. Bz4uuoe ABax(eHrre nlauer. 3a-

KoHbI Keuepa. Onpe4eneHlae paccroqnzfi 4o ue6ecnrrx reJr rr ux pa3MepoB tr Macc s Cor-
sequofi cplcreMe. *Cucreua Mlipa: ucropr4q craHoBJreHr{r. *Kocir,ruqecKr.re cKopocrr.r.
*KocNrouaetlrKa.

CryAenr AolNeu :uarr: 3aKoHLI Kerlepa, 3aKoH BceMrrpHoro r.r{roreHrrr, Sopuu
TpaeKToplrfi 4wrxeHut reJI noA AeficrBlreM cHJr rrroreHr{s, KocMr{qecKr,re cKopocrrr, rp}r-
rtI{HbI rlpunlrBoB na 3eule; ocHoBHbIe MeroAbr onpeAeneHkrflpaccroflnufi, pa:uepoB r.r Macc
re:r s CorHeqnofi cugTeMe.

Cryneur AolxeH ylterl: pelxarl 3alLa.rrr4 Ha r4crroJrr,3oBaHr{e 3-ro garcoga Kellepa,
Qopruyn Ant onpeAeJIeHLIt paccrosHr4fi r.r panuepoB Ten s CorHequofi cucreue Ha ocHoBe
napannaKTr.rqecKofo cMeuleHlrq.

Ilpupoda met Conuequoil cucmeuat
Crpoeune ColneqHofi cucreMbl. Cucreua <3enarr-Jlyna>. fllanerr,r 3eMHofi rpynnrr.

fllauerrr-rlrraHTbl. Acrepou4u. Mereoprr, 6oru4u, Mereopr{Tbr. Kouerrr. *Kocuorouzr.
CryAeHr nolNeu sHars: cocraB Co:ureqsofi c[creMbr, o6rqze xapaKTepr4crt4Kr{ reJr

Co:rHeqsofi cucreMbl (nrauer u ualrtx re.n), cyrrlHocrb fr{rrore3br o npoucxo}KAeHr4rr
Corseqsoit cncreMbr.

Crylesr lo:rNen yuem: u:o6paNarb cxeMy crpoeHr4r Corueqnofi cprcreMbr.

Co.au4e u saesdut
ColHqe: crpoeHlre, I4crotIHIrK gHepruru, BrruflHve ua 3eumo. @usuqecKar npapoAa

3Be3A. Onpeleleuue paccrotHlrt Ao :nd:4, rdx ocHoBHbre xapaKTepr{crr{Kr.r. 3nolroqur
:ne:I. *H€purre 

Abrpbr.
CryAenr Aorxen sHarr: ocHoBHbre napaMerpbr ConHqa, ocHoBHbre xapaKTepncrrrKa

3Be3A (rvtacca, pa3Mepbl, paccrotHllt Ao Hr4x, cBerr4Mocrb, rlBer, TeMneparypa) u MeroAbr
HX onpeAeneHvts., saxHefirxue 3aKoHoMepHocrrr B Mr{pe 3Be3A.

CryAesr Aolrreu yuerr: otrlrcblBarb crpoeHne Comrua r,r 3Be3A, ocuoBHbre srarrbl r.rx
3BOJIrOqUlr.



Cmpoeuue u esonnqun Bceneuuoil
Hanra falamuxa. {pyrue :n€s4usre cucreMbr. 3arou Xa66lr'. Meraralaxrzxa. Kpyn-

soltacrura6Hiu{ crpyKTypa BcelenHofi. xKocmoJrorur. *llpo6nerraa [oLrcKa xr43Hr{ eo Bce-
rennofr.

CryAeHr AorNen gHarl: coAepxaHl{e nonqrufi: Mreqnrrfi rryrb, MerararaxrrrKa, ra-
JIaKTpIKa; o ABIIxeHI4I4 3Be3A s fararruxe, BpatrleHlrn lalaxrurz, cnoficrnax Mex3BesAHofi
cpeAbr; BHAbr r€uraKTrrK, 3aKoH Xa66na.

Cry.qeur nolxeH yuers: orll4cbrBarb crpyrTypy crpoeHr,rr Bcelensofi, ocHoBHL,re
I4ACI,I KOCMOJIOTI,IH.

JIa6 opamopuute pa6 omut
Pa6ora c no4BrrlrHoft xaprofi:ne:4uoro ue6a.

Coepeueurtan ecmecmqeHHoHayttHqn KapmuHa Mupa
@rl:uxa - acrpoHoMvts, - npr4poAa - Mr4poBo33peHr,re. Conpeueuuarr ecrecrBeHHoHa-

yrlHat KaprI{Ha MI{pa. @usura LI HayqHo-TexHuqecKr4fi nporpecc. Ecrecrso3HaHrre u 6y-
Ayryas npo(fecczr.

Cry.4enr norx<eu gHarb: $yH4anreHTiurbHbre npo6lenru coBpeMeHHoro ecrecrBo3Ha-
uur, o6.lracrll Bo3Mox(Hofo npl4MeHeHrrr r.r3yr{euHbrx sereuufi pr 3aKoHoB n 6y4yutefi npo-
Seccuonzulruofi gexreJrbHocrrl.

CryAeHr AolxeH yrterr: xapaKTepl43oBarb coBpeMeHHyro ecrecrBeHHoHayqHyro Kap-
rHHy MI4pa, ee upo6leMbl, AeJIarb o6ufufi o6sop Bo3MoxHbrx npirMeHeuufi usyveHHbrx rB-
r'euuit r4 3aKoHoB n 6y4yrqefi npo(feccnu.



IIa6o p aro pH br e p a60 r br

I . O npe4eneHue r<osS Suqneura rpeHn, cKoJrblr(eHr.rs.
2. I4zy ueuue 3 aKo Ha coxpaHeHrjr MexaHurrecxofi 3Heprr.ru.
3. B:eetuusaHrze Ha pbrqalr{Hbrx rr [pyxaHHbrx Becax.
4. 3xcn epuMeHTaJrbHa;r npoBepKa 3aKoHa f eit-Jlrcccaxa.
5. onpe4eneuue xoo S Ququesra noBepxHocrHof o HarqxeHur )Kr.r.4Kocrr.r.
6. Onpe4e,reHr.re Molynr yrpyrocrrr pe3rrHbr.
7. Onpeae-ue H H e yrenbHof o corrporr{BJreHrlf, npoBoAHr4Ka.
8. 14:rrrepeHue 3[c H BHyrpeHHero conpor'BJreHr.rr [cror{Hr.rKa roKa.
9. I4:yueH ri e n ocn ero BareJrbHoro coeAr{He'r.ifl rrpoBo,qHprKoB.
I 0. I4:yveu rr e n ap annerrbHoro coeAuHeHr.rs npoBoAHr.rKoB.
1 1. onpeneJ'reH'e Kll! ycrauoB*rr c 3neKTp'r{ecKr.rM HarpeBareJreM.
1 2. H:1.veuHe noJvrrpoBoAHaKoBoro ALroAa.
1 3. tr'I:1,ueHne rpaH3ucropa.
I 4. O n p e.uer'r e H lr e 3neKrpoxr.rM,r{ecKoro 3KBr{BaJreHTa MeAr.r.
15. I,I:lqentre cBor"icrB N{arHr.rra a [onyr{eHr4e rl:o6paNenufi lrarHrrrHbrx nolefi.
1 6. I4:1'uen H e qB-rre H rr.s 3neKrpoMarHurHofi rzHlyKttr.rn.
17. onpe.uereHr{e }'cKopeH'r ceo6oAHoro rraAeHH{ rrpH rroMoulrr MarrHr{Ka.
i 8. I4:rrrepeHue roKa3arenr{ npenoMJreHus creKrra.
19' onpeae!'-IeHlle onrl{Llecxofr cH-trt u SoxycHoro paccror nux coluparoqefi Jrr4H36r.
20, H:lrepeHrre ,f-iit{Hi,r cserogofi BoJrHbr.
21. Ha6:rroneHue crnomHoro u tuueiluaroro cneKTpoB.
22. Pa6ora c ro.qBuiKHoli xaproil sseslHoro ue6a.
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