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IIotcHttTe,!bHai 3aIIucKa.

Hacrotuat pa6oqat nporpaMMa cocraBreHa rra ocuoBanur4 clleayoullx llopMarlBllrnx u

MCTOArlqECKr|X AOLTMEBTOB:
. (DeAepa,rssuii 3ar ou or29 gexa6pa2O12 r. N 273-03 "06 o6pasoBaHuu B PoccricKofi OeAepauu!" (pea

26.01.20t9 r.):
. npx(a3a Muuo6pxayru Pocctilr or 17.12.2010 Ns 1897 (pen. or 31 122015) "O5 yraepx.qexuu

Serepa,'rbHoro rocyaapcrBeHHoro o6pa3oBareJl6lioao cmHAapra ocHoBHoro o6Drerc o6pa3oBaHus";

. ooll ooo I{acrnono o6pa3oBaTeJrLHoro yqpexAeHHr .Iluuee Nll <cnyrnrr>, yreep)qeHHofi npxKa3oM

N,r J4-o! o | 08 0q 2015 r
. Ilo,roxenrc o pa6ouei nporpauve yue6Hofo npeaMeTa, Kypca, nllcqHnn H6I (MOAyJrq) B COOTBeTCTB'ITI

c ofOC s qacrHov o6rqeo6pa3oBarerbHoM y'rpet(aeHux - Jluqeii J\!l (CnyrHIrK), yrBepxaeHBoro

npnKa3ov :\li 209-oa or 28.08 2019 r.
. uutop"*- npo.poMMa (MeroaEI peulegut tbu3uqecKr'Ix 3aAa$) B A OpnoB,IO.A. CaypoB, _ M :

,{po$a,2015 r
. xa6apa"ra C.U. l,t3MepeEne ibt3rrLrecKux Berfiqr.rH. 3JreKrxBHbIfi Kypc: MeroaxqecKoe noco6xe / C.11.

Ka6aparaa, H.lL, H.I4. IIIe$ep. -M :6unov. Jla6oparopue :xarrfi' 2015

Anc peanr3allux nporpaMM6l He npeanonaraerol ucnorL3oBaule 3'[eMeEroB yqe6Ho'Meroafiqecxoro

xoMnrel(04.

lleru rl :aaaqu flHAuBtIlyAJrLllo-rpynfloBt'Ix 3afilrut'

llerr,r uHAxBlAyaJllHo-rpynnoBblx 3autrl'tii (Mero.{rr peurenna i!rcxqec(xx 3a'uaq) (aaree tlf3):
. pa3Br,rrie lrHTepeca x tlaource u peurerurc ibn3nqecKnx 3aAaq;

. paculrpeHrie r{ cr,tcreMarlrlaqr-rq suaHui no Qr:rlre no,ryuexuux nprl n3yrleHLll-{ o6rqeo6pa3oBaTeJlLHOIO

Kypca Lu(ojlbHot nporpaMMl'I;
. ibopMxpoBaHse npeAcraBreHxi o (taccrribl,tKaqfill u Merolax peueHfic rnKorLHBIx (blt3LlrlecKux 3aAaq:

. coBep[reHcrBoBan e noJIyqeHEbIx B OC;OBHOM Xypoe yMeH!fi; ycaoenue o6y'rarorqnMuct o6'!IIx

a,,rtopuTMoB penleHiUr 3alaq pa3Horo Ttna,
. SopMfipoBaHne npaKTlrqecxoro onblra, oplreHTI'IpoBaHHoro Ha esr6op aanrxeiiurero npo$rru o6y'renae

r npot!eccNoxan6noe caMoonpe.{eJIeHIIe;
. noArc;oBKa yqarqt{xct K l.troroBoii arrecraqnu e $opme Of3 flo (bri3rKe na noBhILleHHoM ypoBHe

Aocrut(eHxe uereii o6ecnevunaercl peulenueM cJleAyuqux 3aaa'I:

! pacuupeHue o6yqaori{rlMHCt 3HaHUii O TenroBr'Ix tl 3JrexTpoMatHIlrHLIx tBreH qx Ha IoBLIUJeHHOM

ypoBHel
. :"uno""tuo o6y""lounxct c pa3HBIMi BxaaMu (naccuibuKaulll 6u3fi'recKfix 3aaaq u o6urMl'l

MfopntMaMH pelxelilit 3aaaq p8Horo runa;
. 6opnupooanue y o6yvaror{lrxu yueuui Bbl6Irparb Ha{6oree 3(bq)e(TuBHbie Merorb' peueHut npr

laHHsIX yCJIOSlrsx 3aAaqi{ n nptMeHttb anfopl'TMbl ee peueHut IIaHHLIM MqtoAoM;

. OopMnpoBaHIre y o6y.ralouuxo yr'renui BLIno"'rHtrb 3l(cnepuMeHTar6sbIe ficcreloBaHut

Mecro nYPca If3 n Yrle6floM nraHe

Yqe6urIi:i nlarr Jlltqeq onpeae'n'er o6ulrfi o6lelt rypca 68 .racoe (2 qaca B HeAenIo)' I,Ir3

npeaua:navenlr ,ulr o6y'rauquxcr 8-x uaccoB' opueHTLpoBaHHIIX na ecrecrBeHHo-MareMarltqecK i
flpo(brJrb o6YqeHut.



flrasuDYeMbIe De3vJrLTarhI.

O6yqarcLwiics, ssr6paarunii rarrrtii elerntsurtiri lrypo t npoueauHi efo, noJly'rar Bo3Mo)cocrb

3aKpenllTb Ir paonllrpHTb npeaMeTHLIe, MeTanpeaMeTHI'le pe3y,'I6Taru o6yrexnl. oolyveHHble np I't3yrteHIIt

6asonoro rypca IrrxolILHoi npoapaMMrl no (bu3MXe. noBbtcgtrb ypoBeHb c(bopMllpoBaxHocrlt

yHrBepczrnlH6rx yqe6ELIx AeficrBu; (peryrtruBHBlx, no3HaBareJlbut'Ix, xoln'aynurarunurrx)

JIIIqBocrIrBIe pe3yor,TarLI

1. foroBHocrL H cnoco6HocrL K oco3HaHl{or'ry au6opy u nocrpoeHulo aarbHeurxeii IIHAuBfiaya,LHoii

rpaenopuu o6pa3oBaHlf Ha 6a3e opxeHTtlpoBKx B Mupe npoabecc(fi H npo(becc'loBarLHblx

npeanoqreHlrfi , o yqeroM yoroigxBblx [o3r{aBareJlBHLrx uHTepecoB.

2. C(bopMr,rpoBaHHoorE qenocrHoro MI'rpoBo33peHut, coorBercrByloqero ooBpeMeHHoMy ypoBIlIo pa38llrtrt

HayKx l'I o6lqearBeHsoii npaKT{Ku, rrtrblBa.Ioqeao ooquanbfioe, KynbrypHoe, e3LlKoaoe, lJxoBHoe

MHorco6pa3I{e coBpeMeHHoro MI'Ipa.

2.

l.

L

2.

3.

t.

Me ranpeaMerHI'Ie pe3yJr' ritrr'l

Pery,rarusnr'Ie VYA
yMeHue caMoorotrenEno njraHfiposarb tlyrll AocruxeHut ueJlet, B ToI!{ qllcre arlTepHaruBHble'

ocostauno au6uparl xau6o,nee otfilexruauLre crroco6Br peueHur yqe6H6Ix tt no3HaBaTeIbHbIx 3aaaq.

O,y,ratualuicn eto?rcent ycoBeprteHcrBoBarb HaBLIX,I: onpeAerqrL l{eo6xo,qlMble leficrB t B

QOOTBeTCfBIiU C yVe6noi 3aaaqeii Il cocTaBJUrTb il'rlfopliTM llx B6lltoIHeHI,lt; o6ocHoBLIBaTb tl

ooylqecTB,'rrrrL B6t6op Har6onee 3oibeKruBuEIx oloco6oB pelleHlrt 3aaa!

yMeHie oqeHlrBarb npaBunbHoorL Bblno,[{eHu'l y']e6rloii 3aAaqr,l, co6crseHfiLle Bo3Moxnooru ee

peweuux. Ofyuator4uict cuoJ,ceht ycoRepueHclBoBarB HaBbIKtt: onpeAerlTb Kplrrepxu npaB[Jlulrocrli

BLrnoJrHeHr,rs y.te6Hofi 3aAa'it{; aH4nx3tpoBaab Ii o600HoBbrBaT6 IIpxMeHeH{e coorBeTcrByloqefo

!rHcTpyMeHTapu{ AJl, Blrnolteunl yve6xoi:aaaqI'l; nojrb3oBaTLCt Br,rpa6oraurltulr npr.rrepxtMH o]IeHKx

ll caMoorlefil(ll.

Ilorxararenxr,te W.U
Vr"rerue xracorlibuqrpoBarb 3adaq pct3Hozo u a O6lq'uottluict c'to cem ycoaepuexQrBoBarb

EaBbrKrr: B6rneJUIT[, o6uuii npr'rrnax; o6r'eAuutrL B rpynnLl no onpeAeneHHaIM np!3HaKaM, opaBHUBar6'

KJIaccH(btuupoBarb ll o6o6ruarr; ,uena* aueol rla ocHoae Kpl'T uqecKoro aHaio3a'

yMeHle co3aaBarb, npuMeltr6 n npeo6paooelrearr 3HaK[ u clrMBoJlbl' MoaeJIn l'l cxeMt'I aJIt pe[IeHT t
yqe6Hbrx 3aAaq. O,yqatut,luitct e o cen ycoBep eicrBoBar6 EaBLIKI{: lepeBo4l'lrL cnoxHylo no

cocrany un$oplraqalo Ir3 rpaibuqecKoro fiJllj cIlMBoJIbHoro npeAcraBjleFut B TexcroBoe, Hao6opor:

cTpolTb a"'rropllTM aetcTBut.
Pa3BllTue MorHBaIIut K oBJIaAeH'llo Ky,16rypoi aKTI{BHoro xcnorB3oBaHut c'oBapei u Apyrux

norrcKoBbrx crcreM. O|y'totouluitclt c'1ro cel1lyaoBep e+crBoBarg HaBbtt<ll: onpelennrt ueo6xo4un'rsIe

KjrroqeBbre[otlcKoB6lecnoBau3anpocbl;ocJ,'uecrBJltrlB3aTMoaeicrBHec3iIeKTpo!HLIMIlnou0KoB6lMu
cucTeMaMx; ifopr'ruporarr MHo)r@crBedHyIo B6t6opKy II3 noucl(oBLlx llcroqn KoB ant o6teKr sx3aurll

pe3yJILTaTOB nOlCKa; COOTHOCuTb nOJIy{eHHbIe pe3ylbTaTbt nOuCKa CO OBOei letTeILHoCTbIO

KoMMyHuKaruBfihre YYA
yMeHne oprar[3oBl,Inaru yue5noe corpyaHfirlecrBo u coBMecrHylo Ae'ITerbHoorh c yqHTeneM ll

cBepcrH[KaMrr; pa6o@TL IjHAIjBXAyaJIBHO n B rpyflne: Haxoalrrb o6qee pellle]rlle; QopMynupoBarB',

apryMerrrr{poBarB u ororauBarr, oBoe MHeHIie O6yaarcl4uict clto'rcenl ycoBeputer:. crBoBar6 HaBblKti



2.

3.

O 6! 4at,o u\u A ct I t ty,t unc n :

1. pa3,,ru.rarr, rpaHsuLl npttMeHiMocrri !bx3l{qec(I-rx 3aKoHoB' IloHuMarb Bceo6uui xapaKrep

tfyurar"renra:rlnrrx ilu:auecrux :axolor (saron coxpaHeHrul 3fleprllu B TeruoBblx npoqeccax' 3aKoH

coxpaHeH t SjleKTpliqecroro :aprna) I,r orpaxrlqeHHocTb uonojrb3oBaHl'It'{aoTHBIX 3aXOHOB:

2. HaxolurL aAe(BarHyro npeAnoxeHHofi 3aAaqe (b[3HqecKylo MoAeJlb, pa3pelxarL [po6reMy KaK Ha ocHoBe

lMeroutrxcr 3HaHufi o TenjroBLrx tr 3JIeKTpOMaTHHTflbIX 
'BIeHIjCX 

C ICnOJIL3OBaHIIeM MaTeMaTUqecKoro

annapa'ra, TaK H Ilpu [oMoIIIU MeTOIOB OIIeHKU;

3. cpaauuram rovnoc$ uluepeuun $u:uvec(]lx BeilflqtlH no BerI{qI-tHe ax orHoct{TeJlbHoii norpeluHocru

npu npoBe,qeHuu nptMnx u3Meperitt-,

4. caMocrotrerBHo npoBo,q[TL (ocBeEHble li3Mepellllt ll ltccjleaoBafuJl ilnsltuecxux Be"'rItqI,lB c

,ncnonb3oBaHrreM pa3nuqHbrx cnoco6oB [3Mepeuur i!n:auecxrx reIrqlrH, Bbl6xparb cpelcrBa r3MepeH!lt

c yr{eroM Heo6xoaxMoii To.rHocrfi I'I3MepeHxi, o6ocnogr,rsarr gsI6op cnoco6a n3MepeHnc, aAeKBarHoro

nocraBreHsoii 3anaqe, npoBoan fL, orIeHKy ,qocroBepBocrfl noryqeHHErx pe3ynLTaroB;

ofyqalotquiian hony, um co3Jtottotoctnb ayqutltctt:
L uOnOIb3OBaTb 3riaHrrt O Tenrosblx x SJIeKTpOMarHxTHbIx tB,leHutx It 3aKOHOB (3aKOd OMa,{Ic yqaoT(a

qenu, 3aKoH Axoyrs_"[eHqa u ap) n noaceAxernoi Nittzttu p'tts o6ec[e'IeHHt 6elonacnooru npri

o6paurexur, 
" 

,rpr6oputt lt 'rexHxqeoKuMn yorpoicrBaMll, ,u'It coxpauextt 3aopoBbt !l co6rloaenlt

HOpM gKo,rrorlqecKofo noBeleHtt B OKppl(aroqefi cpe,(e; npiBoaxrb llpxMepbl SxonofuqecK x

rIo;nencrBuii pa6orll rBtrarcJleii BHyrpeHHero cropaHllt, rellJloBblx Ir flrap€JleKrpocranq'lii' BrtltHus

3ireKrpoMarHurHLlx u3"'ryqeHui lla xlrBbre opradu3Mt'I;

2 ooo3Hasar6 qeHHocrL Hayr{Hblx rccleaoaanui, pors {tu:uru B paoEupeHlrH npeacranaenlii o6

oKpyxarcDleM Mtlpe u ee BKnaa B ynyqfieHlle KaqecTBa xu3HI'I:

3. ucno,r'rr,3oBarL npMMLI nocrpoeHut tllsuuecxax voaenefi, noaora x OopMyrupoBxu aoKa3areJlbcrB

BbtaBrirly16lx ftnore3I'I aeoperrlr]ec(llx B5IBOAOB Ha OCflOBe 3Mnllpuqec(u ycraHoBneHHbI\ SaKTOB'

4. BocnpuEnMarb uH$opuauuo <lr'rslrvecroro coaepxaHat B HayqEo-nonyttpHoii flnreparype I-I cpeacrBax

MaccoBofi l'HibopMaqtlt, KpI'ITl1rrecKI'l oueHnBarb nonyqenHylo xsOopMaqnIo, aHan!l3l]tpyt eecoaepxaHxe

x AaHHbte 06 tlcToqs (e tlHabopMaqlrx;

5 co3AaBarL co6omeHHBle nficLMeHHLIe r ycrHure coo6qennt o ibn3xqecxux 'IBreHttx 
xa ocHoBe

HecKo.rlbKlrx l{croqHtiloB unipopvaqllu, collpoBox'aarb BlJcrynJleHxe npe3eHTalrxeii' yqurblBuut

oco6enuocrlr aygrroptlll cBepcruxlioB

opfaEx3oBbrBarb y.re6Hoe BaltMo,qeiicrBlre B fpynn€ (onpe,ueurb obluue qerlt, pacnpe,(entrL ponu'

aoroEapHsa rbcr ,apyr c AplfoM).
Vuenue ocognasso ltcltoJl63oBarb peqeB6le cpe,qcrBa s coorBercrBlu c 3aaaqelt KoMMyHlKaqllt ,u'rt

BErpaxeHru cBoux qyBcrB, Mbloteii H norpe6xocreii aJIt r raHtpoBaH[t x pery,lturu cBoeii

Aesre]1bEoc'$.r. Ofy'ttllorouoao cfuocrcer?t ycoBepue{qrBoBarL HaBbIKI{l or6upars n [c[ojlL3oBarb

per{eBlre cpeacrBa B npoqecce KoMMyHHKaqxi{ c ApyrxM}I JIIoaLMH; BbIcKa3HBan u o6ocuosstgars

MHeHrre (cynqeHue) u 3anpa[[Barb MHeHfie naprHepa B paMKax alra-nora; npaHt'IMarL peueHfie B xoae

aua^flora H corJracoBbIBaTL ero c co6eceAHnKoM.
(DopMupoBaHue u pa3Burue KoMrlereHTllocrll B o6Jlacrli ucno.'L3oBaHut lrHoopMaqxouHo-

KoMMyHuKaqfioHHLIx rexnolorui. Odyaatouluicn c oJtcem ycoRepuexorBoBarb HaBblKtl:

rleJreHanpaBJreHHo ucl(aTr, ll ,tcuoJrB3oBarl untfopvauuonnue pecypcbr, Heo6xoanMEre IJrt pelxeHrit

yqe6Hbrx H [paKTrqecKlx 3ararr o IloMolllbto cpeaorB I'[KT; BblAertrb uHibopMaqtoHHb]fi acneKr 3a,(aqll.

rtcnoJlb3oBaTbMoAeJII'peueHu'3anaql,;uc[ol63oBaTbXoMnLrcTepHHeTexHoJlo|Ill{AJl'perneHl'l'
yve6xurx:a,aar.aroMtrricre.BLIrIHcJIeHHeHant4caHfleaoKra4oa.pe$eparos,co:aauuenpetHruuHi

IIrasupyeM6Ie npeaMernr'Ie pqtyJ[,Ta'ahl ocBoeHxfl kTpca Itr3



CorepxaHlte Kypca llf3

L I(nacc[{fiKaquc 6a3oBltx 0fi3 qecrttx 3aAaq rr aJrropnrM6l Bx petueultc,
Ilourrne <$u:uvecrca;r 3aaaqa>r. Moa)an\maaHue taretnni n o1beKmoB npupodbl.'} A 3 \lecKaJI 'reoptrt

It peureHEe 3anaq. 3Eauenue sagav a o6yveuuu u >rcultru. Hayvroti , enod no3HaHut,

Ilpnrue u Kocaevtlbte z\tepetut tlulutrecnrx gemtlwt, no?peruHocn t OueH(a rparifiu cnyqaiiHrlx
floapeuHocrefi ll3Mepenua. florpeuuocru rocBeHHLx u3MepeExfi. PacqdT nofoerlHocrn nDqMLIx u K-ocBeHHLIx

H3MeDeHuq Ha nDuMeDe [DaKTnKyMa (Onpe Meroabl
fi3MepeHr.rr u graroHbr ocHoBHtnx ibrr3uqecKnx BeJr[q!tn. nplrMepbl gxonepnMeHTarbHblx 3aaaq, aJIroplrMBI
pe[IeH],rr !i xpxrepnfi otleulrBaxlrt, Oma6orKa KpurepueB oueHxBaHflt 3kcneDIlMeHTMI'HbIx 3araq Ha

rpfiMeDe nDa(au(yMa <(I2[ccre,[oBal!te 3aBrrcuMocru B],rra"t(xBalorueii clrnbl. reicrByloueii rra [orpvxerrHoe
TeIo. oT r.rry6ltHrr nomvxeHfir)).

K,raccttburaqu;r tfNsrvecmrx 3aAaq rio rpe6oBaHlrlo, coaepxaHulo, cnoco6y 3aaaHut, cnoco6y

peueHur. flpuMepLl 6agosLIx gaAaq. KracclribxKaqfit iblr3uqecKxx 3araq no cnoco6y pe[eHut 3ranbl
peueHur (blr3xqecrt]rx 3aaall: aHa,rrfi3 ycJIoBHt H ilusluecxoro rlBre{nl, BLl6op 3(b$exTuaHoro MeroAa

peueB t, BLrrronHeHte aJlfopurMa, qficroBoii pacqe'r, KpljruqecKarl olIeHKa pe3ynbraToB. Ar'IroollrMbl

DellleHtut 6a3oBbrx 3aaaq, Kpnrepnu oueuuaanne 3aaaq pa3Hofo BxAa. TunrrqHLre HeaocTaTxlr npfi peuJeHur.r

ll ero odoPMJIeHxLr.

2. 3a crpaHnqantr y.reoHnKa: Ten,'roBble qBrefinq.

AuHaMlqec(xe u crarllqecxlte 3aKouoMepHoc-ru B Ten,rloBofi iputure flpanrlrvu: <flDuvenenne

). Meroar,t

onpeAe.ireHie pa3MepoB, Macc, Lluc,la Mo'[eKyr B eAuHuI]e o6reMa, c(opocrefi Mo'leKy''l IIDaKTIKyM:

<Ha6'rlolleuue 600vnoca<oeo ieutretut>. cDanHlrreftHag oueHKa naDaMerDos 600vHogcKoii .racr ugt

ll MOIeXVJ] BeLUeCTB (.lla6oTa c Ta6nuuaMn). 3xcnepllueuta'rHroe o6ocHoBaHue MoJIeKyJLqpFO-

KIHerfiqecKot TeopDIl,

MOnekvrrDHo-!(fi lleruqeckux rIp€l]9I!]!J!9!I1&.q!1pQ9!4

Modetu cmpoeuua mcepOblx meL tcudKocme t zasoa ldleatvut'tfi ra3 u ypaBHeHI{e cocrotHfic

nleBMaruqecKue MexaHH3MbL O66tcHeHtle naBregut

-xuHerll I43onpoqeccbr B ra3ax. CBoiicrsa

pear,rbHLrx ra3oB Lr rx nplrMeHeHue. vpaenexae Baa_lep_BaarLca. OcqoBHoe ypaBHeHI'te ruApocTaTuKll'

fudryg,lu,tec&re j,rc:iatnB bt. Pa6ora c rercroru: <Ypaaneslle Eepuylnu> OrpeaereHxe cKopocrtr

noToxa n Dacxola ornKocTu. lleicnaue ltcudxocntt u ?a3a Ha nozwtceHvoe 6 * meio. n.laaa llemer,

Bosdyxowaaaute. Pe[eHue pacqdTBr,rx 3a,[aq Ha ycJroBlul nnaBaHut Te,'L oco6ennocrn cBo6otrHoii

noBep)<HocTx xrraxocT . cMa.rHBaHue. KanunJltpHr,re rBIeBl{q. Pa6ora c Texcmr"l: "@IOI4qX!=r49]AA

Ten,loBoebIx

pacuupe rexta(ocreii aroep,{srxren. oco6e}IHocrfl Te[roBofo pacuupeExt Boabl Kp crilnJ] eecK e

rera. AMopSHbIe rena. x{ll,u(lle KpucrarnLl. IIoJrIrNlopOrcM. Axn3orponlr{ Kpucrarl'roB Mexadll.lecKxe

u reflJloBr,re cBoficma BelqecrBa pa3HBIx arpefarHblx cocTotHl'ltx cDasHeBue Nlexaxuqecrux n

renJroBbre cBoiicrB Da3J{:tMx,EcurecrB (Da6ora c ra6r[uaMn).

@a3oBaTel6Hofinpolpa|tMbIn0qJu3I,tKcDpaIXuXXypc3
r.rrr/lxlxIynnEllo-rpynnoBLIx 3auf {fi , 3anucac ocHofl 'IV reKc, oM

2 KypcopoM lbue,ren|I re\fl'r, coaepxanre koropllx fi3ylrcrcjl B par{I(lr\ Sa3oBoii npory:Lvirlr no d 3' te n paculiptcrc'

B Kyrce uHInEnaya.rlbHo_rpltIIoBI'I\ 3allnrlIt

IloarritpxnBanneM BLMIeTII'I npaK$fieckue 3aaaHnt IIa pa6ory c reKcroNl rl ra6r[{aM!' pelllenie kaq€crBelrfiLFi'

pacqel uslx n 3{c q)tMeFfa,IILHI'Ix 3alaq.



rlouarue <repvo4uuaMuqec(,u i!a:a>. Oasoaue nepexogu. Pa6om c rexctoNr "(Da:oslre
rfiarDaMM6r". O6r,qcneHHe csoiicre oea,rlHHx ra:oe. xuaxocreii r reeoasrx rer. HgMeHeHul

ArDerarHofo cocrorgrrr sa ocuoBe Molre(ympHo-lo{Herriqeckux npelcraBlreHfiii. flepeui sarou

TepMoAxH,lMuKu. 3axot coxpateutra ghep? 6 nenro1btx npoqeccax. IlpxMepd rennonepenagu a

TenJIOIt3OrtqU't B [pUpO,Ae TeXHtKe. Pa6OTa C Tet(CTaMfi: "BOlrHOe OTonreHrie". Vpalnenue
TepMoAuHaMr.rqecKofo 6araxca npu renJroo6MeHe. IIpaKT[kyM: "I4ccJreaoBaHne !3MeHeHHt

leMneparvDBr ocr6rBarorueii Bour co BDeMeHeMrr.trCDaBHeHue y,qerbHblx renJroeMkocreii Asvx

uglallqq- ToqKa pochr. TenroBbre rBreuxr B arMoc+epe. @
TvMaH. TvMaH u poca. feir3eDLr. BynKaHLI"- IIDamxKvM: "I43MeDeHrje se,'IH.ruHrI ar^.{oc(bepxoro

naBreHxq.JeJ!rlpp!1yp!!: I!-&!M(Eocrll Bo34)4(a B noMe[IreHHtl

Bropoi:axon repMoarrHaMuruj. Heo6paruvocru lenJIoBBIx npoqeccoB. I4croplra r:o6perenur

TenJIoBLIxMauI,HIixoJloA1lJIBHt{KoB'@Tenloaotelauttttotu
3koitoatllect e npo6Jt,|bt npt x ucnonb3)aaHrr. IIpeo6pa30BaH]le 3Heprul'{ B TennoBblx MaulrHax. (!A
]!l]JIgE!]]!ua44E- Bnar,r ronnuBa. CpaBHeHue Jiner6Hoi renro-f6l ofooaHut Da3lllgElllElilg.q1QlMa
(oa6om o ra6nl{uar,{l]). VpasHeHue repvo,4rrxa^,{xqecroro 6anaHca nou crooanu{ ron,l'tra. Pac'ieT Kn-II

ne9r. nDeo6Da3oBaHne 3HeprElr B ren,rosrlx alfirate,l,x KIII renronblx,{gl,Ilarereii

3, 3a crpaunqarun y.re6rtrrca: 3Jrelcrps.recrrre qBrenuq.

Cnoco6lr srerTprsautrl rer. lpaHuuBl ero npllMeHllMocrll 3axoHa coxpaHeHut oJ]eKrpxqecKoro

3apt,qa. nDUMeHerifie 3aKoEa ooxDaHeHld 3aptla rrul Dernex t 3araq Ha 3JIeKTDfi3auuIo

3jernpwecroe note ratt oco6brii 6uo ameput, Ha[ptxeHHocr6 9jlerrplvecxoro no ru. florenuual
)rexrpxqecKoro norq roqeqHoro :apraa. ?rcannoreruHanbHbte noBepxHocu Carr3---y911gy

Hanpgtr€HHocrLro L Da3HoorLIo noregurl,llloB, ,qelicnalte eneuttpu\ecKozo nott Ha sneKlllP \ecwe
3aptdbt. Aeilc'rP.ve 3ne(TpllqecKoro noff Ha freKTp rlecK,te 3aptal'l noHtrue o I(yJloKoBcKux li
cropoHHux curax.3aros Kyloxa u ero rpauuubl nptlMeHuMocrlr. flpakrurvll: Onpe,uereuue gapqra

HASJIEI(TDI,I30BAHHOf O TCJIA,

Pa6ora c rercrov: "I4cro'{ufilttr roxa". Vcloeru oyruecrroeaHut 3reKlpuqec(ofo roKa OcHoBHhle

noJrolr(eHrrr 3neKTpoHHoii Teopxu. o66tcHeHlre cBoitcTB ,{lr3JIeKTpllKoB Ha ocHoBe ?neKTpoHHoi TeoprH

lloseaeHhe nx)rexrpfixoB Bo BHeurHeM rreK px'recxoM none. ep3-B-!sulc !!!rq6]!.U]!g!'rQ.I
noonuuaevocra oagsux cDe,u (oa6ora c ra6ruuaora). 3aerrperrt u cerueroo,'renrprxu Pa6ora c rexcrou

"flbe3o3,'reKmrj.tecTBo", O6cqcxeufie CBoiicTB rlpoBolHuKoB ta ocHOBe 3"reKTpoHHot TeOphL

IloBeaeHte npoBoaHuKoB Bo BIrerJJHeM 3,'IeKTpaqecKoM no,'Ie 3reKTpxqecKuii ToK s Mera"rnax

3rexrpuuec<ui To( B pacrBopax lr paculaBax 3JIe(TpoJIuroB. Pa6ora c reKcroM: (lIDuMeHeHue

greKmojl 3a B TeXHfiI(er. 3lexrpu.recxui ToK B fa3ax. Bu,qlt paapnaor },t rx npxMeHeHle. Pa6oTa c

rexcron "3rermaqecraq !vra." IL'ra3Ma kaK qerBeproe arperarHoe cocaotHlie fi ee rQtMeHeHne B

TexHr,rKe. 3jreKTpfiqec(ti Tox B BaK)YMe. Pa6ora c rexcroM: "IIDIiMeHeHle 'roKa B Ba(yvMe B

TexHrqeoKux vcrpotcrBax". O6r'qcHeuue ceoiicm florynpoBoAHl'lKoB Ha ocHoBe 3neKTpoHHoii Teopxn

3reKTpuqecK i ToK B nonynpoBolHuKax. Pa6om c rexcroM: "IIpxMeHeHue notynpoBonHuKoBblx

rID 6oooB". AHartt3 BorI'TaMnellHblx xaDaKTeoficrl-IK pa3Hltx 3ne(Tp qecKax ycrpoacrB

3nexnptteacoe conpotnttoltelnrc npoaodlllKoa. Coagxenle yaelrsorw
MareDuaroB (pa6ora c ra6"luuaMu) 3aBxorvocrr conporuB.IleHfit MareplranoB or reMneparypbl

Ceepxnposonuuocrs PacqeT conporuBneHur nDoBo[rttlranorl:aaauuoi . Xulruqecroe

le;crBrle 3JreKTplqeckofo roxa. PerueHue 3aaaq ua rpuMeneHae xuM qecxoro ,qeiicrear roxa g

TexHuKe.

II ,r) IIoaKTUK

"I4ccre,qoBaHur 3aB(cuMocr curtr 3reKmuqec(olo roKa B pe3l'tcroDe or HanDDKeHxq Ha ero KoHqax



OnDe.[eJreHne :)neKmx.recKoro conDoruBreH[e pe3ucrooa", IIpaKTnKJ,Mi "3KcneD[MeHTanbHat
nDoBeDXa nDaBriJta IJI' c Jrbr Toxa Il HaIIptxeHIrt noll nocJreIoBaTejrbHoM coenuHeHril{ IlByx
nooeolHljros, SKcnepul4eflra,lruar npoBeoxa npaBuJra 4rrr cxn6r roxa Hanorxer{rir rrDlr
naoa,raeftnov coerlrsegnu na\,x noogolsuron". fbnvexenne gaxoHa Ova nrq v.racrKa uenu fflr{
paotgm 3tercD-riqecrarx llenefi co cMellaltrrblM coellrHe{aeM. 3aKoH cox-DaHeHue SHeptllll npH Da6ore
:rexmonar0eraremnrrx nnuOooos u :rexruiqecx x,'rarvrn. 3,rerrpo,rylDrgrqal clllra. &xou Olla,u,rq no,*rofi
rterM. flprlMeHeHxe 3axoHa On(4 !,"1q [om{oii ueru{. IlpaBrrra Kupa@. rlplll.{eHelnie np6.Bun Klrp)aoda"

IDaKTr,rKvM: "OnDenereHuq l)a6or6r 3neKTplrqecKoro roKa Ha De3ucroDe. OloeneJreHke KIII
ycraHosKr.r c 3.neKTDuqecKuM HarDeBarejreM." 3nekrpxqecK're qefln c KoHAeHcaropaME. Pac'r€T
freKmodMXoclfi H fneKrDo)Heprfifi. 3anaceHHoii s Japr)heHHoM KoflreHcaroDe. ?neKTpx,recxre
rB;reHnr B arMoc$epe. Pa6om c rexcrar,ar: <Mo"rnllg. Monglrr u rpoM>-

flpaeura 6esonacnocru npu pa6ore c :nexrpxqecKfiMfi ycrpoiicrBaMu.

4. 3a crpanuualru y.re6urKai MarHurrr6re rBJreHur.

MaeH tfiHoe hore KaK oco6bri aud Na epu Cnocrfu o6napyace*u MarHrrHom no.ru. flpaxulyu-
"florvqeHre cneKTpoB MarEurHrrx norei nocrotHHltx MafHuroB pa3Hoi (bopMLt r B3araMoleiicrBrt
nocroqHHrrx r,rarHrrros". MazHumHoe norc npgvozo moKa u Kamyalnt c moxo;tt. Cula Avaepa. Baglgr
leicrBnr MarHrruroro norq Ha npoBo.EHrrk c roK(44. Marnuruoe none ABu)nJurerocr 3apqAa. Crra
llopenua. Pa6ora c rexcravr: <Perucroaua;r gaorxesnux qaoruu. l-Iurroroox. Macc-cnexmorDa<b>.
Ma?Mrntoe no!rc nocntotvubrx itael oc. 3aLt\irnas 6yat<wl taatunrrozo note 3eiltt Pa5ora c

Ter(croM; (IlontpHble c[tHus)). CpaBHeHue MarHr'rHbrx xapaKtepucrttK lt,laHer Co,'IHeqHoii ctIcreMLI
(pa6ora c ra6"rauaurl Marnurxue csoiicma BeqecrBa: napa-, ana- t abeppoMarHeruKlr. npuMeHeHlie
NOCTO'HHbIX MAIHI'TOB B'TEXHIIXE,

MarHlrrtloe reiorBre gneKTpuqecKoro ro(4. 3aexrpovanlrr,r. 3,'rexrpouarxureoe peae.

3,rer<rponsnepure.nrarre npr,r6opu. Pa6ora crer<croM: nMarHurHaq norBecxo). O6sqcxexlre npruuana
x loKa

5. 3a crpanuuarun yqe6rirrKa: cBeroBr're sBrerlus.

Ilpflitor trclulocth b pachpocnpatrc ue ccema. O6r,tcuenne aysuvrx'I!.9!.I!3!!!rIl4lue!!1
oofl oae 3a(oHa nDrMojrxHeiiHof o pacIIpocToaHeHrle cBeTa.

jaxou coxpauexur !Heprrt{ npfi cBeroabrx tareHhJIx. Cpagsesue noxaqare,'refi orpaxenll.
fiDeroMJreHur u no|norireHxq pa3Hbrx cDe.{ (pa6oE c ra6nx[aMu).

3oxott onpa:retntn c6ema. BH5ll orpar(exrr cBera noBepxsocrLlo. flocrpoexne go6paNeH[e

npeaMera B cd)ep{qec(fix 3epKaurax, -flsreHIIe noJrHofo BH}'TpeHHero orpaxeHnt. o6trcneuue
noorBreHr,rr nonHofo BHJ/TpeHHero orDaxeHxt B nDqDole Ha ocHoBe 3aKoHoB reoMemhT ecKoii onrrKx

Onrlqecxue snrenas s arMocabepe 3eMn[: naAarolure 3Be3,aBI, noJ'I'pHLIe cntfirlt, pa,ayra, napreJllrH,

Pa6ora c rencmlrut <MnoaNlr. FlacsrrueHgoorr uggra A:Ir6eao 3eM,'ru faro tr seHuLIt. CoaeaeHre
an66ero nraHer CorHeqrioi cucreM6r Il l cnyrHuKoB (Da6ora c ra6trluaMfi).

17 Hjd. AoklcHoe paccttot ue u onmuqec\at cu,1a ,ut3bt. IIDaKTHXVM i (OnDeneneHl4t ibo(ycHoro
DaccrorHrfi nrH3Lr Da3HLrMx cnoco6aM . ToHkaq
JrnH3a. OopMyna roHxoii co6npaolqeii JruH3rr. lpuMeHesue dooMvrBt roHKoii nnH3I'I nnq DacqdTa

xapaKrep4!!!{ !13o6D4xcM8

l)ra3 xak onmu\ecxat arcr et@, 3peu:4e AByMt I'ra3aMtL Aa,lbHoMep. Meroa oapa,'uaKca

fleporcrerqrr - Kai( nporBreHue uHepquu 3pexur. llcnoirr:oeaHl{e axepulu gpeuug e omo6ocKone u

KuHeMarorpade. flpuMenexne gar<oHa nDt[,rorfiHeiiHoro DacnpoctDafleHue csera .n'rq onoeae,'IeHqq

BBrCOTr,r lr vrarlellHocTtt o66eKToB B ibu3uKe Il acTDoHoMtt,

K.naccuabnxaqrla onru.recnrx npu6opos no Bray npHeMHxxa onrfiqecKoro n3nyqeort 6

Ha3HaqeHlIO. onruqecxlre npu6opbr Ha ocHoBe cHcreMbt 3epKaJI: cMoTpoBble 3epKaJIa, nepucxonbl.

O6rroHeHrre nDr.rHuuna refiorBut 3eDxa,lbHBrx onrHqecKrx npti6oDoB Ha ocHoBe 3aKoHoB

reoMemfiqeoKofi onflrKx. KaMepa-o6cxypa. Ontnqecrne npn6opsr ua ooHoBe flaH3: lyna, 6unox,rr,



TeJrecKo[, Mr'rxpocKon' 3]raocKorr! ooTotunapar, npoeKTop, o6rtcHeH[e rlpHHrhna neicrBrig JrrH3oBbrx

CMbrcJroBoe qreflfle.
3aaanrir ga r'3e,'eqexfie u npltueuenlte nr<lopMarlur ti3 TeKcra. Kpxrepqu tx orle'uBaHrrq re(eroBllx

sapav. Pa6ora c rexcraMu Ha renroBrle, 3rexrpuqecxre, MarHlrH6re ri oBeroBbre ,BreHHr:
I 3aron Eepayruu.

2. @noraqar - naeroA oqtcrxu pyAbl Ha ocHoBe _qBtreHll, cMaqrrBaurlr.

3. noBepxHocrHoe qamx(eHMe )KHAXocrei

4. (Da3oBLre AxarpaMMu.

5. BoArHoe oroflneHrre.

6. Ilepec6rueHFbrfi rlap.

7. TyMaH, TyMaH ll poca.

8. fei3ep6r.

9. BynKaH6r.

1 0. OxaaNgarorque cueca.

I l. I{croqErrktr roKa.

I 2. flreooeaexrpr.rveorno.

13. IIprMeHeHEe gneKTpolr!3a B TexsriKe.

I 4. S,reKrpuqecKar Ayra.

15. IpuMesesfie roKa B BaKlyMe B Texnuqecrulx ycrpoficrnax
I 6. flpuMelrexr,le norynpoeoganroetrx npu6opor.

17. Moanun, Molnur u rporl-

I 8. Perucrpau{r 3aprxeHHbrx qacrr{u,

19. IJnxrorpoa.

20. Macc-creKrporpaO.

2 1. flo.rupnr,re curnul.
22. MarHr.rrHar no,qBeoKa.

23. Mupaxu.
24. HacrrrqeHqocrl, utera A,rr6ego 3er'ulr.

25. fa,ro lr seHurr.

Pa6ora c ra6.nurlantr.

1. Cpannrareasrar oqeHra napaMerpoB 6poynoBcKofi qacrrubr l More(y,! Berqecm.

2. Cpasxexre vexaaHqecKax !r renroasre cBoiclB pa3nhrrHHx BeuecrB

3. Cpaexexue ylemsoji Tentorrr cropaHtr pal'ru.rxLrx BxAoB Ton,n{Ba.

4. Cpaareune gronexrpuqeckofi rrpoHr4qaeMocru pa3Hlrx cpeA-

5, CpaBHeHne y,{e"'rbHofo conporllBneHllr pa3rLrx MarepralroB.

6. CparneuNe varrurHbrx xapaKTepxcruK nnaHer CorrHeqEoii o[creM6r.

7. CpaBHeHte a"r,6eao nnaHgr ConHeqHoi cuoreMrr u ux cnyrHrlxos.

8. Cpaoneuue noxa:are"leii orpaxeHnr, npeJroMjrer{ur u florrorrleHllr pa3Hbrx cpeA.



@rl3n.recKnfi rIpaKTrRyM.

Tpu en,qa :rcneplrnaenrarbabrx 3anaq, lpeacraBnenrblx B Of3 no OH3IlKe B 2019 roAy. Kpureputl
llx oqellrrBaHr,ui SKcrep]rMeHTa-rrLHLrx 3alaq. Ha6opBI na6oparopfiofo o6opyaoBaHxt. PeueHxe

SKCnepuMeETa,rrLHL,rx 3aAaq Ha TenIoBbIe, 3JleK'Ip[qecklle, MarHuTH6Ie I,l cBeToB6le sBJlegHt:

1. Onpepenenr-ra n,nornocrfi Ma'rcplla]ra.

2. f4ccreaoBa(fie 3a9iicrMoorr,r BLrrzlnKrBaroluei cu,'r6r, AeicrBylorlleii Ha norpyxeHBoe re"Io, or
rny6uxu norpyxenr,ra.

3 IlpuMeHeHrie Mero,qa praoB arls oflpe.qereEirc pa3MepoB Monexyn no $ororpa<luru, no pa:uepy
ntTeH.

4. Ha6,lroaexne 6poyltoBcKoro aBr,Drelrxt.
5. LbMepeHue [oBepxHocrHoro HarJu(eHtrrl pa3HLIx )KxE(ocrei MeroaoM orpLIBa Kang'rL.

6. I4ccnenoranue uoueHeHxr reMfleparypll ocrblB{lourei BoaLI co BpeMeHeM

7. h3MepeHre ,r cpaBHeHIre yaenrHrlx reniloeMXocrei aByx MerajlroB
8. I43MepeHue Benxqxxbt arMocQepuoro aaBJleHug, TeMneparypll, u Btalr{Hocrri Bo3Ayxa B

IIoMeueHIrlr.
9. OnperereHue 3apraa Ha!9re(rp[3oBarEoro re"Ia.

10. Sxcnepur9renra,runau npoBepKa 3al(oEa oM8 art yqaorxa llelu
11. Ilcc,reAoeaunr saeucuMocrrl oITJILI SJreKTpttqec(oro roKa B pe3rlcrope or HanptxeH[t Ha ero

I(OHUaX.

1 2. OnpeaeneHfi e 3neKTptrqecxoro conporrrBreHue pe3gcropa.

13. Sxcnepnuenralrnajl npoBep(a [paBI'Ina aJUl c]IJIBI ToKa r HaflptxeHfis npr't nocreAoBarenbHoM

coearHeHuH AB)rx npoBo,4{l,KoB.

14. 3rcnepuvexra"ruag npoBepKa npaBuJla A!'lt cur16l Toxa H HanprxeHut npn napaJlJreuLHoM

coeAlHeHl,tll aBlx npoBo,llHtlKoB.

15. Onpeaeaeaar pa6orLl u MorqHoortl 3'rleKTpuqecroro ro(a Ha p$llcrope
16. Onpegerelfe Kn,q ycralroB(x o 3JIeKTpIiqec(r{M HarpeBareJleM

17. nonrreulle oneKTpon uatunrrrr,rx no,tefi nogtotHllblx MarHIiroB pasuoi $opuu u

B3anMo!eicrBHt nocrotHHblx MarHI,lroB.

1 8. Onpe,uelenue $or<ycHoro paccrotHt'Il lI'lH3rI pa3I$IMtl crroco6aMn

19. Onoeaeaesue onrrqeoKoi cllrIbl ct,toreMLL'Irln3.

TeMarn.recKoe flrauttpoBauue 8 KJracc

j\te

nln
HauMeHoBaHue pa3AeJa

B TOM IIIICTE

I 2 3 l 5 6

t Kraccntlrurauur 6a:oBbIx (bu3uqecKttx

3aaaq [i tlrropxrMbl llx peueHut.
5 l 4

2 3a crpaauuanu yve6nura: Ten,'IoBbIe

rBIeHlit.
l8 2 16

3 3a crpanu{auu yue6nr'rr<a:

3reKTpr{qecKxe rBJleHut.
28 6 22

4 3a orpanuuanau yue6xuxa: MarHurHble
tBJje'lvq,

7 2 5

5 3a crpaH[rlaMn yqe6HHKa: cBeroBLIe

rBnedllt.
t0 t0

Bcero: 68 1t


