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TI Ofl C H I4TE JIb HA.fl 3A[I4 C KA

<ErzorraeAr{quHcKa, Sra:urca>> - yue6na, AI{cuI4rIJII4Ha ecrecrBeHHoHayqHofo
MoAyJrfl, coAepxaqafl cucreMarr{3r{poBaHHbre HayrrHble 3HaHI{.[ o Qusuuecxnx
csoficrsax ?LBJIeHHflx B opraHr43Me qeJIoBeKa, orAeJrbHbrx ero opraHax, TKaHrx,
KJIerKax, a raKxe Qu:uxo-xr4Ml,IqecKr4x ocHoBax npoqeccoB xl{3HeAe.rrrenbHocrr{.

I]enr yve6nofi AkrcrJkrrrrrkrsu <<BuoMeAHrIHHcxar Sn:HKa> - SopunpoBaHr4e
6asoeofi npo$eccuosamuofi KoM[ereH\vrr4 llts, npI4MeHeHLIf, cryAeHraMr,r HayrrHbx
snarruit o QuauuecK[x ocHoBax crpoeHr/u n QyHxqraoHlrpoBaHlrf, xr{Bbrx opraHr{3MoB

rrpu r,rAeHrn$raxaqzpr r4 oueHKe [oK€l3arerefi KarrecrBa neKapcrBeHHbrx cpeAcrB c
prcrroJrb3oBaHr4eM Qu:nvecxr{x MeroAoB.

3aAa.ru yue6nofi .qr{cunlnr4Hbr <<Buorrae4rrrlr4HcKa, Susura>> cocrosr B

SopuupoBalrlra y cryAeHToB HayqHbrx 3HaHufi o Snar4qecKr,rx csoficrnax r,r f,BJreHHflx

B OpfaHr.r3Me r{enoBeKa, Hosefiuux QraszuecKr{x oTKpbrTHrx r{ [epc[eKTr4Bax ux
IICTIOJIb3OBAHVTfl B

ueo6xoAuMbrx Anf,:

upoQeccuouamuofi Ae{TenbHocru, yruenufi kr HaBbrKoB,

pa6oru c Sn:nvecKkrMr{ npv6oparvrr4, rrpr4MeHreMbIMLI n $aprraaqrau;

Susuuecrux MeroAoB u4eurra$uKarluu 14 oueHKr.r uoxa^:arerefi KaqecrBa
neKapcTBeHHbrx cpeAcTB;

r{HTepnpeTarlvv pe3ynbTaToB sKcrrepr{MeHTa.

3uauux, yMeHr4.rr, HaBbrKH, nonyqeHHbre nprt H3yrreHr.ru yue6Hofi Ar,rcrlr{rrJrr.rHbr

<BuoueAr{uuHcKafl Susuxa>, Heo6xoAnMbr Anq ycflerxHoro H3yqeHn-rr cneAyroqux
yve6nrx Ar{crlu[nr4H: <AsaruurqecKaf, xI,rMHr>, <@Hsr.r.recKas Lr KoJrJror4AHafl

xvrl.avrfl>> ) < @ ap ur aq e BTr4 r{ e c K afl xvv.nfl>>, << O ap na aKo rH 03 r4q > .

Cry4eur, ocnounruzfi coAepxaHr4e yue6uoro Marepuana yve6nofi
Ar,rcrlrrrrJrr,rHbr, AonxeH o6raAam cne4yrorqefi 6asonofi upo$eccuosa-uruofi
KoM[ereHIlr,refi: rrpnMeHrrb 3laa:alafl ocHoBHbrx Suszuecrux, xuMuqecKux kr

6zoJtoru.{ecKr,rx 3aKoHoMepuocrefi Anq KoHTponr Kar{ecrBa JreKapcrBeHHbrx cpeAcrB
r.I neKapcTBeHHofo pacTr{TenbHofo cbrpbr.

B peaynrrare rd3yrrenLrs, y.re6uofi ilLtc;,lvilnvnrr <<BuoMeAurlraHcrar Su:HKa))
cryAeHT AonxeH

3HATb:

ocHoBHbre rroJroxeHrr.rr Ir 3aKoHrr $usuxlr;
MexaHr43Mu 4eficrnut $uzuuecKux Saxropon Ha xr4Bbre opraHr{3Mbr;

yMeTb:
lrccneAoBarb $raeuuecxrae csoficrna 14 orrpeAenflTb @rasnuecxue

xapaKTepvrcTvrKvr BeqecTB ;

BJIAAETb:

MeroAr{KaMH Iz3Mep enkrfl gua.reHzfi Su:nve cxlrx Benurrr4H ;
HaBbIKaMI4 HcrIoJIb3oBaHI{, npn6opon 14 ailrtaparypbr npu Su:uqecKoM aHarrr43e

BerrlecTB;

MeroAr4Kofi pacuera norperrrHocrefi u:rraepeuufi .

B paMKax o6pa:onareJrbHoro rrpouecca ro AaHuofi yue6uofi Ar.rcur{rrnr4He
cryAeHT AonxeH npno6pecru He roJrbKo reoperr4rrecKrle 3HaHLrs\ npaKTr.rqecKr,re
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yMeHI4q I4 HaBbIKI,I IIO CilerIHanbHOCTH, HO pI pa3Br.rTb CBOfi TIeHHOCTHO-Jrr{qHOCTHbrfi,

AyxoBHbIfi noreuqual, c@opMnpoBarb KarrecrBa [arpr{ora r4 rpaxAalytHa, roroBoro K

aKTI4BI{oMy yqacruro B 3KoHoMravecxofi, [por,r3BoAcrseHHofi, cor{HrurbHo-Kynbrypnofi
u o6uecrseHHofi xr{3Htr crpaHhr.

.Bcero Ha Ll3yqeHue yve6uoft 4ucqurrJruHbr orBoAr,rrc t 207 aKaAeMnqecKr,rx
qacoB. Pacupe4eJleHue ayAI{TopHEIx qacoB rro Br.rAaM zausruit:26161qacoB nexqrafi (e
roM qHcJIe 9 .Iacos yrpaBJrf,euofi cauocrorreJrbnofi pa6oru (YCP)), 75ll4t qacoB

na6oparopHblx satrsruir v l5l6t qacoB rparcuqecKr4x zanxruir, 91/181t qac

caMoc:tof,relruofi pa6orrr cryAeHTa.
flpolaeNyrorrHirf, arrecrarluf, trpoBoAktrcfl. B coorBercrBr.rr4 c y.re6HuM rrJraHoM

no crequilrrbHocru n sopue 3aqera (1 ceuecrp) u ax:arraeua (2 ceuecrp).
(Dopua rtonyqeHur o6pa:onaH:afl - oqHafl 4uenna-a/3aorrHar.

1 Ars :aoqnofi $oprurr nonyqeHr4fl o6pasoaauux
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PAC TIPEAE JIEHI,TE EIOAX E TA YqEEH OI O B PE M EHI,I
IIO CEMECTPAM

(ouHaa AHEBHA.fl @opMA tloJryrrEHr,rr orpA3oBaurax)

PAC TIPEAE JIE HI,IE EIOA}I{E TA YTTEEHOT O BPE ME HI,I

(saouu,tx oopMA rIoJIyrrEHI,tfl ospA3oBa.Hux)
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HaraueuonaHr{e pa3.qe:ra (renau)

1. BseAeHHe B AncrlrrnJrrrHy <<EnorueAurrrrHcKafl

Qnrnrca>>. MarenrauqecKoe MoAeJrlrpoBaHrre MeArrKo-
6[o.[or[.recxrrx H Qaprraqenrrrrrecxux npoueccoB.
MexaHura
1.1. rOueura v 6noueAuur{HcKas Susuxa, npeAMer v
n_erogrr, BB_e,qeHr,re B.- npaK'Tr.rKyM

1.2. MarelraruqecKoe MoAen[poBaHr{e MeAr,rKo-

6zororuqecKr,rx 14 Qapuaqenrvqecrr{x [poqeccoB.
Irlcc"rreplonauze $yHxqlronar'rbHbrx 3aBrrc14Mocrefi,

o rrp eA e Jr e_H r,re cxop o cre fi up u eH eH r.r, u rp aI-r{-9-HTo_B Q y n xqzfi
1.3. lJlenaesru reoprrr4 neporruocrefi. Cnyuafiurre
Be,T lItIIr Hbr, r,rx pacnpeAeJl eHrI, r4 rrr,Ic JI o B bI e xap aKTep ucTLrKr4

1.4. (Jcuosrr MareMarvqecxofi crarlrcrrrKr.r. Iloprgox
pa6ornr c su6opxofi. MeroAu pacrrera rrapaMerpoB

5

TE MA T I,TTI E C ITU IT TIJIAH
(oun,r-x AHEBHA.fl oopMA rroJryrrrHraf, oEpA3oBAHr.r.fl)

Korlrqecrso qacoB

I-r.rJ9p,HP_rx s a.urJufi

leruufi rpaKrH I ra6opa-
qECKI,IX I TODHbIX

fpaQuuecxoe npeAcraBJreHr.re

pacnpeAeneHilfl. 3lenrernu

2t

pacrpe,{ene}]Idfl..

cTaTr,rcltl4qecKoro

KoppeJrfl rlr4oHHoro auarrvaa. YcraHosreHr{e Koppelrqnouuoft
cBr3r4 Nr exAy IBy_M.r co BoKynH ocrrMr4 cnyq afi Hbrx BeJrr,rqra H

_1,5, M-eroA6] r{3Mep_eHr4, Macc_b_r reJr

1.6. Mexanr,rqecKze KoJre 6auus. pairo*en# *;".6;rrr 
"rap M_oHurrecxufi clexrp

I.7. Mexauz.recKue 3;;pi#fi;ile
xap_aKTepucrr.rKr.r M exauuqecrofi BoJrHbr

1.8. ;\.rd;il.--b;"0il;;;.il; oCro"ii $;pilp"ffi;,
cnyxoBoro orqyueHr.rr. 3nyx, ynbrpa3ByK, uu$parayr.
Yrsrpasnyx. Arycruvecrze Lt ynbrpa3ByKoBbre MeroAhr
uccneA()BaHus. u sosAeficrsrl B MeAr.rqLIHe

2.1. O6uue cuoficrsa Lt oco6euuocru MoneKyJrrpHoro
crpoeHra, xu.qxocrefi. MolexylxpHoe ABr.rxeHr{e B

xr4AKOCTrX. -fSreHrae [epeHoca B xlrAKocTrx. ousu.recrue
ocHoBbr rr{ApoArrHaMrrKr4 ugealruoil u nrgxofi xlrAKocrr,r.
Mero4r,r olpeAeneHr4, Bs3Kocua Nra4xocrefi
-r.r.*--ft''^i"p.a.r.rr. 

auur.rzx t4 .nopoir, ,<pou, u
cocyAl4crofi cucreue. (DusuqecKr4e ocHoBrr reMoAlrHaMV Kr4

-),..t-. - r1o;;pilo.,;o. rii,n.rr.
).+. iipyrr.,e ieil. Vnpyrre csofrir"a ,repaiii- ie;.
Oupe4eneHr{e MoAyJu ynpyrocru Marepr4 aJroB

;il;i.--*

I:ti

AI.r;-

I

I

I

J

a
J
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3. Euo{nrnrca KJIETKII. Mo4ennpoBaHHe
6uo.n o_ru q ecKux rrpo q ecco_B

3.1. @usl4qecxue csoficrsa 6uoloruqecKrrx uen6pan.
TpaHcq opr B_e rqe crB_ u ep-e g 6 u gn orurq e gKr4e u elr 6p au n
3.2. .Buouo:reuquuurrr rroKo, Lt vtx rroHHafl npr{poAa.
@opurapoBaHr,re ueu6pauubrx rroreHrlr4irnoB KJrerKr.r [pl,t ee

n_oa6yxlaeHwut

4.1. @ragrrecrue ocHoBrr gJreKTporpaftm rxanefi vt

4.2. .MeroAu perprcTparIHH 6uouegnqnncxofi

4.4. llepeurenuufi ToK. Pasrnquue Harpy3Kr4 B uenrr
rrepeMeHHoro roKa. IrluneAasc xnnofi TKaHr,r [epeMenHoMy
ro_xy,d)uenqe-cKr4g--o-cH-o--B-*br-.peorpaQuz

4.5. .XapanrepvcrttKkr r,rMnyJrbcHbrx roKoB. @uguqecrze

-ogH_oB-brgneKTpocrr,rMyns_uuurKauefi uop_ra_HoB_

4.6. .BosleficrBlre BbrcoKorracrorHbrx roKoB u noleft ua
opraHr43M. I4cnomsoBaHrre YBtl-rone6auuit B MeAr4rIr4He.

Irl:yueuue MeroIoB n aililaparypbr Arq BbrcoKoqacrorsofi

-5_, Onrrr.Ka
5,1, plgKTpoMarHr.rrHBre KoJre16uyut u BoJr-H6l

5.3. Onruqecxa-rr Mr.rKpocKorrur. OcHosrr elexrpouuoft u
sougonofi Mr4KpocKorruu

5,4,-On_ruvec_Ka,c_pr-cJ-enaauasa,Buo$u:u19_cKr{e_ocHoB-br-3_peHr{fl

5.5. lJaxourr [orJrorrleHnfl, vt paccerHlu cBera. Ocuonn

5.6. ,A.ronaurre u MoneKyJrrpHbre cfleK:rpbr. Cnexrpu
I43-Jlyqe:H-r,r_r''r,r norn_o_ruen-nx,. C_ne_KTp_rrnrH-b-l-9 nprE6op-r1

5.7. BunyN4eHHbIe r43ryrreHr4r. Jla:epu. leficrnue
Jr-iB ep Hllro u3n yq e_H raq Ha 6 r,r oJro r_r4_rr_e c Kr.r e r Ka H rr

6.2. -flronrzHecueHrlkt.s. Buru 14 ocHoBHbre xapaKTep :acrvtlrivt

6,3, .J?enrreHo-BcKo_e- r,r3nyr{eHr4e

7.1. PaAzoarrr{BHocrb
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6.1. 'feuroeoe

7.3.
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TE MA TI,IrrE cxrafr u"uan
(:,Lourux oopMA rroJlyrrEHrlf, ospA3onaHIlr)

Ha[MeHosaHr{e pa3Aena (rerrarr)

1. BneAenne B AHcrI[[JrrrHy <<EnonreAnurrHcKafl Qusuna>>.
MarenrauqecKoe MoAeJr[poBaH]re meAnrco-6noJrornqecKr.rx rl

.'Q3p-r-u*rleB-TrrrrecKrx--rpo-^rl9c.-c_gnrMex_aH,rrK_a
1.1. Ousuxa u 6noue4r{rlr.rHcKa, Susura, npeAMer v MeroAbr.
B_s_ereH ue B npaKTr4Ky M

1.2. MareuaruqecKoe MoAenvpoBaHr4e ueAuro-6[ororuqecKux
u QapuaqeBTr4rrecKlrx rpoqeccoB. I4ccleAoBaHr{e SynrrluonirJrbHbrx
3aBr.rcr.rMocrefi , onpeAeJreHr.re cKopocrefi zsN,reH elr,lzfl vt lpaAr,reHToB

1.3. lheuesrrr reopr4lr BeporrHocrefi. Cnyuafinrre BeJrlrqr{Hbr, ux
p_ac-flpeAene:H]U'.fl 14ql4cJroBbre_xapaKTep_r.rgTr4Kr4pagnpeAeJreHr.rs

1.4. OcHosH MareMarr.rqecxoft crarrrcruKra. llopx4ox pa6oru c

eu6opxofi. Mero4u pacrrera rapaMerpoB paclpeAeJreHr{r.
fpa$uuecxoe [peAcraBneHrre crarr4crr{qecKoro pacflpeAenenilfl.
3leueumr KoppenruraoHHoro aHanr43a. YcraHoereHrae
Kopper-qquossofi cBfl3lr MexAy AByMr coBoKyrrHocr.,rMrr clyvafi nrrx
BEJII,IqVH

1.5. CoopeueuHbre MeroAbr r43Mepesuit lusefisux r4 yrnoBrrx
BCJIIIqI,IH

1.7. Mexanu.recxze role6asus. PasroxeHrae xole6auufi B

1.8. Mexanuqecrue BoJrHbr. 3uepreruuecKr,re xapaKTepr,rcrr.rKr.r

1.9. Axycrnxa. EuoQu3uqecKr4e ocHoBbr QopuuponaHrar
cnyxoBoro oqyqeHrra. 3eyx, ynbrpa3Byx, zu$pasnyr. Y,rrrpa3ByK.
Axycruvecxue v ynbrpa3ByKoBbre MeroAbr r4ccJreAoBaHr4.rr u
eo:treilcrer4fl B M_e qr4rrr4He

2, MoJrer(yJrflpHan _Qurura
2.1. ()6ruue csoficrsa u oco6euuocrr{ MoJreKyJrrpHoro crpoeHr{.rr

xzgrocrefi. Morexy.nrpHoe lBrlxeHue B xuAKocr.flx. -flsreuue
lepeHoca B xlrAKocrrx. @uglr.recxue ocHoBbr rrrApoAr.rHaMrrKr.r

uAea,r*roft Ia eqsxoft xt4AKocrrr. MeroAu olpeAeneHr4, Br3Kocrr,r

xlrAxocrefi

Komlqec'rno
qacoB

ayAlITopHbrx
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2.2. PacnpegeleHr.re AaBnetnfl, vr cxopocrt4 KpoBr.r n cocygucrofi
cr,rcreMe. Ovgz.recrl4e ocHoBbI reMoAr4HaMI{Kr,r

2-,3..,...........,_[_oB--epxH_ocr-H_o_qr{arr_x-gHl4g

2.4. Ynpyrue reJra. Ynpyrue csoficrea rBepAbrx
Onpe gen e--H r.r g MoAyJu y gpyrocrr.r M-a-rep prurJr o B

3. EuoQnrnra KJrerxlr. Moge.nupoBaHrre 6no.nornqecmrrx

3.1. Orsuqecrue cnoficrsa 6uororruecKrx lrerra6pau. Tpancuopr
B_e_rugc_rBuepq9-6^raolo__rrrrrecKf{euena6panrl

3.2. Iiuonoresquurbr rroKo.fl yt vtx
(Dopuzponanue ueu6paHHux noreHrlrrrlrroB
n_os6yxaenil.r4

3,_3, ['e-nepa-uufl r4 pacnpocrpaHeHr.re rroreHqr{tua neitcrsur,
4. 3;r e rc-r p u q_e-cr B o rr Ma_r-H_er rr-3-M

VOHHA.'I

KJICTKPI

nprrpoAa.
npr4 ee

4.2. MeroArr pervcrpauur 6rEorraeguquscxofi
ioplaHo-B
r.trQoplraqun.

flarvzxr,r
4,3-,.Y._c_.ure-nw-e-6aogr.e-K-Tp-uqgcKx-x-c-u-rHaJro_B

4,4, llocroanHrlfi ?Jrelglpuqqgxrafi 
T ox
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c OAEPXAHUE vrrBBHOf O MATEPUAJIA

1. BseAeure
Mareruar[qecKoe

1.1. (Durura H 6uorueAuurrHcKafl Qurnxa, rpeAMer tl MeroALt. Bnegeuue n
rrpaKTHKyM

I]enu v 3a1a.uv lr3yqeHu, y.re6nofi Ar,rcrlrznnr.rHu <<EuoueALIIIrIHcKar Qusuxa>.
Polr 6uovreAruluncrofi Qu:nrH KaK Syn4aruenrarurofi HayKI,I B rIo3HaHpII{

oKpyxarculelo MVpa.

1.2. MareruarrlqecKoe MoAeJrrrpoBaHHe IvreAnrco-6HororutIecKnx

QaprvraqeBTurrecKHx IIpoqeccoB. llcc.neAoBaHHe QyurcquouaJrbHbrx
3aBlrcuMocrefi , orpeAeJreHrre cKopocrefi H3MeHeH lrr [I rpaAHeHToB Qyu rcqu fi

flpousno4nax Synxrlr4r4 KaK Mepa cKopocrr,r npouecca, e€ reouerpuqecKuit u

Qra:uuecxufi cMbrcJr, npaBr,rna HaxoxAeHkrq, rpaAneHTbl. llpousno4Hue Bblcrxpx
nop-rrAKoB. I4ccneAoBaHHe Qyuxqllfi Ha sKcrpeMyM. [uS$epeHIII{an Qynxquu oAnofi
rrepeMeHHofi. gacrHbre nporr3BoAHbre u rroJrHbrfi au$QepeHquan SyHxqIau MHorI,Ix

nepeMeHHbrx. CocroqHrae opraHn3Ma KaK QyHxIIu, MHorHx rIepeMeHHbIx.

flepnoo6pa3Haf, $ynrqur r.r HeonpeAer€usufi HHrerpiln. Onpe4er€nuufi HHrelpan,
ero rrpuMeHeHrre AJrf, BbrrrucreHLtfl. rrnoulaAefi Quryp IE pa6oru repeMeHHofi culu.
MeroAu HaxoxAeHH, HeonpeAeJreHHbrx Lt onpeAeneHHbrx I,IHTerp€uIoB. Ilpanuno
Hsroroua-Jlefi6nnqa. Ilosgrue o6 o6srrHoBeHHbrx araSQepeHIII,IanbHbIx ypaBHeHuf,x.

O6urze r4 rracrHbre perreHr4x. I4Hrerpr4poBaHue azSQepeHIII4anbHbIx ypaBHerruir c

pa3Aensroqr.rMr4cfl [epeMeHHbrMr.r. flprarraeprr cocraBJreHr,rq MareMaruqecKux ruoAerefi
rrae4uxo-6prororuqecKr,rx ilpoqeccoB (pa:rraHoxeHlre 6axrepuit, HaKorIJIeHHe Lt

BbrBeAeHrae neKapcrBeHHbrx BerrlecrB, paAr4oHyKnr4AoB n r. n. ).
1.3. SrenaeHru reopl.ltl BepoflTnocrefi. C.nyuafiHue BeJIlrqlrHbI, Irx

pac[peAeJreHr{f r{ rrucJroBbre xa pa KTeplrcrrr Kr{ pac[peAeJreH rrfl
Cnyvafinue co6:strut, ux BrrAbr. Beporruocrr cry.rafiuoro co6rtrra-f,.

Beportrocurufi xapaKTep ueAnro-6noJrornqecKux rrpoqeccon. Teoperrabr cJroxeHra,
t4 yMHoxeHr,rfl BepoflTHocrefr, Qopruyra Bafreca. IlpuHqvurr BepoqrHocrHbrx
rroAxoAoB K 3aAarraM Ar4arHocrvrKrt4 nporHo3upoBaHufl sa6oresayuit. fiucKperHbre H

HerrpepbrBHbre cryuafiuue BeJrurrr4Hbr. I4x 3aKoHbr pac[peAeJrennfl.. r{ucroerre

napaMerpbr pacflpeAereHufi cryvafiHrx BeJrr.rqr4H: MareMar]rr{ecKoe oxuAaHr{e, MoAa,

MeAr,raHa, p.ucfiepcvfl, cpeAHeKBaAparr,rqecKoe orKJroHeHrae. flpurraepbr p€Bnr,rrrHbrx

3aKoHoB pacnpeAerreHlafl cnyvafiurrx BeJrr{r{r4n. Hopuansnrrfi 3aKoH pac[peAeile:avrfl. Lr

efo cBoI4cTBa.

1.4. OcHoBbr MareMarrrrrecKofi crarucrrrKn. Iloprqorc pa6oru c nrr6opxofi .

MeroArr pacqera rrapaMerpoB pacrpeAeJreHrrn. fpaQuqecKoe rrpeAcraBJreHrre
crarrrcrrrrrecKoro pacrtpeAeJreHrrfl. S"ueueurur KoppeJrrur{oHHoro aHaJrr{3a.

YcraHosJreHrre KoppeJrrrluounofi cBr3rr Me?KAy AByMfl coBoKyrrHocrrMrl
c;ryvafi u brx BeJr rrq [rH

feueparsuax coBoKynHocrb pr nrr6opra. Bapr.raquosnrrfi v rrHTepBulrrruufi
cTaTr.rcTr4rrecKHe pflAbr. rpa@nvecKoe [peAcTaBneHr,re nrr6opKr.r: rroJrr4foH rracToT H

\L

B Alrcql|rrJrHHy
MOAeJrrrpoBaHlIe

<<BuoueqtlrIHHcmar Qnrurca>>.
rvreAuxo-6uoJror[qecKrrx H

QaprvraqeBT[qecKux rrpoqeccon. MexaHHKa

rucrorpaMMa. Oqenxa napaMerpoB reuepamuofi coBoKyrrHocrlr no [apaMerpaM
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BbI6opKI4' Mero4u o6pa6orru MeAI{IIIrHcKr{x .{aHHbrx. o6pa6orxa pe3ynbraroBrIp'MbIx u KocBeHHbIx tlsuepenufi Qusuuecrux BeJryrrr,rH. OnevreHrrr
Koppeuul{oHHoro alF,itJril3a.Iocrpoeul{e Koppenf,ur{oHHoro rroJr.f,, nuH4r4perpeccuu
u pacqer xoeQQrErltreHra Koppensqr{H.

1.5. MeroAbr [3MepeHrrfl Maccbr reJr
l4zytetue Becorl3Mepl4TenbHux nprE6opoB, r,rx rnaccusuKar{ur. flepcuepznu

npIaMeHeHI{' [onyrleHHblx sHaHufi npl{ trcyqeHr4tt Atrcqu[nuu SapuaqeBTr4trecKoroupoQunr.
1'6. MexauuqecKue Ko.[e6aHltq. Par.noxcenue rco;reoanufi B

rapMoHuqecmufi crreKTp
Cno6o4uue, 3aryxarcque 14 BhIHyxAeHHbre MexaHgr{ecKr4e xore6a,u.s.

Brrnyx4eHHble xole6aHuq. PesoHanc. Asrorotelasus. IaplronnqecKr{e rone6aura-f,.
3ueprux rapMoHutlecKLIx rcore6aHprfi. Croxenue rapMoHr.rqecKr{x rore6anufi,
HarIpaBneHHbIx rlo o4Hofi nprnaofi. Cloxnoe rore6aHue a ero rapMoHurrecxufi
ctreK-'lp, TeopeMa @ypre. flpznaeneHue rapMoHr{rrecKoro aHiuru3a Anx o6pa6orru
AUaIHOCTI4TIeCKUX AaHHbIX.

1.7. MexaHuqecKrre BoJrHbr. SHepreruqecKtle xapaKTepHcrr{Krr
MexaHrrqecxofi BoJrHbI

BaAu MexaHr4rrecKux BoJrH.
ypaBHeHHrr MexaHr.rqecrofi BoJrHbr.
(nrornocrb rroroKa eHepruu).

14 araQSepeHrlr4anbHoeKuuenaarur{ecKoe
Ilorox sHeprr4v BOJIHbI, I,IHTeHCI,IBHOCTE

1'8. Arcycrurca. BuoQuruqecKre ocHoBbr QopunpoBaHrfl cJryxoBoro
oqyuleHrfl. 3nyrc, yJrbrpa3ByK, uuQpasnyrc. y.nrrpasnyrc. ArcycruuecKrre It
YJIbTPA3BYKOBbIE METOAbI I{CCJIEAOBAHilfl [I NOSACfiCTBIIfl B MEAIIUIIHE

XapaxrepvcrttKtt cnyxoBoro oqyuleHH.rr v klx cBf,3b c $u:uuecrrauu
xapaKTepl4crvKaMI4 3ByKa. lr,rarparrarraa cJlbrrxuMocrrr. 3axou Be6epa-@exHepa.
Orpaxenue u rouIoIrIeHLIe 3ByKoBbrx BoJrH. Axycrnvecxnfi ,rra4u"a.
AyguoNterpvfl. CHsrze crleKTpanruofi xapaKrep:zcTHKLtyxaHa[opore cJrhrrxr{Mocrr4.
Mero4u nonyqeHl4-a ynbrpiBByKoBbrx xore6asnfi. Oco6enHocrr.r pu"rpo.rp ap1eHLrfl 14

4eficrnue ynbrpa3ByKa Ha BelrlecrBo. Ezo$raazqecKue ocHoBbr Aeficrsuq ynbrpir3ByKa
Ha KJIeTKH I4 TKaHI'I opraHHsua. XupypnlqecKoe r4 TepaleBTr4r{ecKoe npgMeHeHr4e
ynbrpa3Byra. Kanzrarlufl.I,IcnorssoBaHl4e yJrbrptuByKoBbrx xore6anu it e luotoruu,
M€AI4III'IHe z Qaprraar\Hr4.300err lonnepa 14 ero npuMeHeHpre Ans HeaHBa3r4BHoro
r43MepeHru cKopocTr,r KpoBoToKa.

2. Mo.nercy.nflpHaq er.rsurca
2.1. o6rque cnoficrsa u oco6euuocru MoJrercyJrflpHoro crpoeHur

xuArcocrefi. Mo.nery.rrflpHoe ABIrxeHr{e B xrrAKocrflx. ^flefleHge rrepeHoca B
?I{I'IAKocrflx. @HsHqecrclre ocHoBbI rrrApoAr.rHaMrrKH n4ealruofi 1 nqsrcofr
}I(HAKOCTU. MErOgbI OTIPEAEJIEHIIfl Bfl3KOCTH XUATOCTCfr

OcnosHHe rroHrruq rl4ApoAt4HaMrzKra. Vpaeneuue Eepnynnu. Bssxocrr
xI'IAKocrI{. Ypanuenue HrroroHa. HrrorouoBcKue H HeHbrcToHoBCKr4e xr4AKocrr4.
Teqenze s.ssrofi xl4rKocrl4. (Dopuyna flyasefinx. fu4paBnr.rqecKoe conporgBJreHrre.
JlauunapHoe Lr ryp6yneurHoe rer{eHr{e. r{ucro Pefiuom4ca. Meroag Croxca,
Ocraalr4a, poralluouurtfi MeroA o[peAeneHr4, Bf,3Kocru xr.rAKocrr4. ycrpoficrBo
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BI'IcKo:tlIMerpa OcrBiulbra. Onpe4eleHl4e c ero [oMorrlbro B.rr3Kocrr{ uccre4yeuofi
xHAKocra. I4ccleAoBaHlre 3aBI4cLIMocrI{ Br3KocrH xr4rKocrr,r or reMrreparypbr.

- 2.2. PacnpeAeJleHlre AaBJIeHHq u cKopocrrr r(poBrr B cocyAucrofi cgcreMe.
@ulnqecm[e ocHoBbI reMoAr.rHaMuKH

PeoloruqecKl{e csofictna KpoBH. @axtoprr, BJrr.Lsroque Ha Br3Kocrb KpoBr.r B
opraHH3Me. Mero4u orlpeAeneHl{s lLaBrreHufl u cKopocru KpoBoroKa. po6
3JIACTI,IIIHOCTI{ COCYAOB, TIYJIbCOBA.I BONHA. PA6OTA H MOIIIHOCTb CEPAUA.

2.3. [osepxHocrHoe HarqxceHue
C yrunocTE Q zsrv ec Ko ro flBrelr4fl [oBepxHocrHoro H ar.fl x eHr4 r. Koe fi Qr{ rIr4eHT

rloBepxHocrHoro Har-'IxeHI'I.rI LI MerOAbr ero onpeAeneuus. KauunnflpHbre flBlreHLtfl,vrx
3HarIeH[e n 6noloruqecKrlx cl4creMax. ,.{aaneuue noA r.r3orHyrofi uonepxHocrbro
xHAKocrI'I. (DopN'ryna llarutaca. fasosa-f, eu6orus. Mero4rr olpeAeneHr.rf,
xoeQSIEqpIeHTa noBepxHocrHoro Har{xeHrrfl. flonepxnocrHo-aKTr4BHbre BerrlecrBa
(IIAB).Alcop6qux. lIpzueHeHI,Ie rloBepxHocrHo-aKrr.rBHhrx BerrlecrB n @aprr,raqun.2.4.Vnpyrlre reJra. Yupyrue ceoficrsa rBepAbrx reJr. onpeqe.neHrre MoAyJrfl
ynpyfocTlr MaTeprraJroB

Ynpyrze reJla. Ynpyrze cnoficrra rBepAhrx rel. 3axon fyxa. Mo4ynr Ionra.
KpncrannplqecKl'Ie TeJIa. Tuurt KpacruurnuqecKr,rx pe[reroK. Alaop6noe u
xI4AKoKpI'IcriLIIJIHr{ecKoe cocro-f,HHe BeulecrBa. Yupyrue, B.s3Kue u Br3Koylpyr[e
cpelbl, I4x MexaHHr{ecKHe xapaKTephrcTkrKkr 14 MoAenI,I. MexaumecKr4e csoficrsa
xocrnofi TKaHH, Mbrlrrq, cyxoxr{nufi, cocy4or.

3. EuoQuruKa KJrerKu. Moge.nrpoBaHue 6uororuqecKsx rpoueccoB
3.1. (D[IsHrrecKlre csoficrna 6[o.nor[.recrcrrx rrenr6pan. Tpancuopr BeruecrB

rrepe3 6uo.noruqecKrre vreu6panrr
Euo$nauxa KJrerKLt. CrpyrcrypaDI4o(pI{3I{Ka KJIerKLt. Urpyrcrypa v ocHoBHbre Synxqnu 6raonaena6pau.

Mo4elruhle nHrII4AHhIe MeM6pauu. Jlznocouhr: npr{Merr.rra a Sapl,raqurE. Mero4rr
lIccne.q0BaHIdfl

trapaMarHurHrrfi
ueu6paH

pe3oHaHc,
(r4epHnfi

METOA

uarnurguft pe3oHaHc, 3neKTpouurrfi
t4 cIIIrHOBbrx 3oHAoB,

u
KAK

SnyopecqeHrHbrx
SneKTpoHHa, MI{KpocKorII{-rI, un$paxpaoaafl crleKTpocKonufl, peHTreHoctpyxrypnrrfi
ananra:). Tpancnopr BeqecrB rlepe3 6nororuqecKrae laela6panu . flsreuuqlepeHoca.
O6rqee ypaBHeHHe rlepeHoca. IlaccznHrtfi rpaHcrropr. MarerraarlrqecKoe or,caHr{e
raccHBHoro rpaHcropra BeIrIecrB. YpanHenue Teopenra. [u$Sy3r4fl. llpocrar u
o6rer.reHHas gu$$yzut, ocMoc, SunrrpaqrEr. @usuqecxr. 

- 
*Lro4r, r{3yqeHr{rr

nepeHoca BeIrIecrB qepe3 ueu6panrt. AxtueHHfi rpaHcrropr. Monexyn flp1afl
opraHI43aIIIl, MeM6panuofi crrcreMrl aKTLrBHoro rpaHcrropra Ha rrpuMepe Harprafi-
Ka[HeBOfO HaCOCa.

3.2. EuonoreHllrlaJrbl rtoKoq v ux rroHHar rrpupoAa. (DopruupoBaHlre
ruervropa uHbrx rroreH rI HaJroB KJrerKrr [prr ee nos6yxcgeHu u

Ypanneuue Hepncra. Ypanuenue fom4iuaua-Xo4xxzua-Karqa Anfl
noTeHur{ilna rloKof, KJIerKrr.

3.3. feuepaurq u pacrpocrpaHeHrre roreHrr ilaila 4eficrnur
PacnpoctpaHeHue noreHl{H€ula geficroux ro 6esNaverraHoBbrM

Mr4eIrLrHLr3I{poBaHHbIM aKconau. MonenrrpoBauue luotorkrrrecKux npoqeccoB,
MeTOA nO3HaHr4fl.
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4. S.nercrpuqecrBo rr MarHerr{3M
4.1. cDuturrecKr{e ocHoBbr 3JreKTpofpaeuu rraHefi H opraHoB
3lerrporcap.unorpa0ux. Teopur orne4euufi 3fiHrxoseHa. (DoprrarapoBaHue

sneKTpoKapAHorpaMMbl, ee BHA. Onpe4eneHue aMnnuryAHbrx t4 BpeMeHHbrx
rrapaMerpos 3Kf.

4.2. MeroAbI perrcrpall r r 6uorre4u qlrucrcofi u usopruarlr u. {arv n xu
3aszczN'Iocrb colporLIBJIeHu.[ MerirrrnoB H rrony[poBoAHr{KoB or reMfleparypbr.

TepuoeleKTpuqecKue flBrelufl. Konraxrnas pa3Hocrb rroreHrlzzrJroB.
TepuoeleKrpoABrrxYUas cvra. Teprraouapa. -f,nreuue llemrre. fpa4yrEponra
repMorrapbr r.r TepMr{cropa.

4.3. Ycu.neHrre 6llosrercrplrqecKllx crrrHaJroB
Onpe4eneHl{e qacrorHoft Ia arunraryrnofi xapaKTepprcrrrK ycr{nurenf,, rroJrocbr

rrpollycKa}]vrfl kr AI4HaMI,IqecKoro Ar{ala3oHa. flu$QepeHr.IpranbHrrfr yculgTeJrb.
' 4-4. rreperueHnrtfi rox. Parr[rrHbre Harpy3r(rr B rlerrt,I [epeMeHHoro ro6a.

[IprneAaHc xlrsofi TKaHH rIepeMeHHoMy roKy. @llsu.recrcue ocHoBbr peorpaeuu
oMu'Iecxoe I{HAyKTI4BHoe I,I eMKocrHoe co[porlrBneHr,rr B rlerru [epeMeHHoro

ToKa. llolnoe co[porI{BJIeHI{e (urr,rue4auc) B ue[rr c [ocneAoBareJrbHbrM
coeALIHeHI{eM pe3l4cropa, KarylxKr4 vt KoHAeHcaropa. I4rraneAauc 6zororu.recKr,rx
rxanefi. 3rnHsaneHTHa, 3neKTpuqecKa.fl cxeMa xraeofi TKaHr.r. Oueura
xu3Hecrofi xocru rxanefi . Peorpa$ua.

4.5. XapaxreplrcrlrKlr IrMrIyJrbcHbrx roKoB. @t,rsI,r.recKue ocHoBbr
sJrercTpocruMyrrrq[r{ TKaHefi n opranon

I4uuylrcHue roKt4 14 I4x xapaKTepvcrr4tar. Onpe4erenue rapaMerpoB
I4MrlynbcHbx roKoB (AlzrenrHocru I{Mrlynbca, qacrorbr, cKBaxHocru) c noMorrlbro
ocqunlorpaSa. 3nexrpoaos6y4rarvrocrr rxauefi, peo6asa, xpoHaKcr{r. Ypannenue
Befica-JlarrvtKa,3aKoH lro6ya-PefinaoHa. Vlzyueuue a[rapara aMrrJrr4rynbc - Tepa[]ru.
B ra4rr sneKTpocrr.rMynrrlulr cepArla.

4.6. Borgeficrnue BblcoKotlacrorHbrx rorcoB Lt uo;refi Ha opraHlr3M.
llcuo.nmoBaHlre YBrl-rco.ne6anufi B MeAHrIrrHe. llryveuue MeroAoB tr
arrflaparypbr AJrr BbrcoxorracrorHofi TeparrrrH

@Hsu'Iecxue ocHoBbI Ar4arepMprtt, laecrnofi AapcoHBanLr3at\krLt,
LIHAyKror epl/.Lru, yBr{- u MKB-I eparrnn. llporpen Ar4sJreKrpHKoB r4 3neKrpoJrr4roB B
rroJre arrapara YBr{-rep ail:r;a.

5. Onruxa
5.1. S.nexrpoMarHrrrHbre rco.ne6aHufl rr BoJrHbr
Vpanueuve 3neKTpoMarHIarHofi BoJrHbr. LUxana 3neKTpoMarHHTHbrx BoJrH.

Ecrecrseuuslfi H rlon-apl4gosaHHrrfi cBer. Cuoco6sr nonyqeHr,r, nonrpr43oBaHHoro
cBera. Ilonapraaaul4.t npu orpaxeHrrh H npenoMJreHr4u cBera Ha Au3neKrpr4Ke. 3axon
Eprocrepa, nonrporrAbl. 3axou Mamoca. Ouruqecxas aKTprBHocrb BeurecrBa.
onpe4e.nenue KoHIIeHTparr4r orrrr{qecKr4 aKTHBHbrx BerrlecrB rronrpr4MerpoM.
Borurosrre cnoficrsa cBera.

5.2. PeQpaKrtrrrq u peQparcToMerpun
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3axosrt orpaxeHl{, v npenoMneHr,rfl cBera. Ycrpoficrno pe$paxroMerpa.
Onpe4eneHze KoHIIeHrpaI\Ltv pacrBopoB c rroMorrlbro peQpaxroMerpa. ,fnneHrae
IIOIHOTO BHyrpeHHero orpaxeHr4.rr cBera, npuHrlr.rnhr soroxoHHofi Ofrrr4Kr,r,
ycrpofictno coBpeMeHHhIx gHAocKo[oB. BgauN,roreficrsue oneKTpoMarHurHoro
u3nyqeHr,r, c BerrlecrBoM. flucnepcu, cBera.

5.3. Onr[qecraq Mlrrcpocmoflnq. OcHosrr a.nercrpouHofi il soHAosofi
MrrKpocKorruI|

Ouruqecrcufi MI4KpocKorI, xoA ryuefi, yBenr.rr{eHr.re. MeroAu ouruqecxofi
MI'IKpocKonI{u. Pasperuatoula.a cnoco6uocm u [peAen pa3perxeHr4.rr orrrurrecKr,rx
MHKpocKouoa. @opMyna A66e. OcHosrt oneKTpoHuofi lrurpocKonr4ra. finmrta BoJrHEr
Ae Epofinx. flpegen pa3peueHrr, 3neKrpoHHoro MuKpocKorra. Onpe4ereuue
lnuefiurrx p€BMepoB MnKpoo6rexros ournqecKr,rM Mr4KpocKo[oM. Arouno-cr4JroBarr
MI4KpOCKOnI,If,.

5.4. Onruqecrcafl clrcreMa rJra3a. EuoQuruqecKt,te ocHoBbr 3peHrrfl
ArrouoAar\krfl rna3a. He4ocrarKr{ o[Tuqecxofi cucreMbr rJra3a r,r Hx KoppeKur4-rr.

9yncrnnreJlbHocrb rJla3a K cBery kI IIBery. MexaHlsM aAa11rarl1au rn€Ba r pasluvnofi
ocnerqdHnocrr4. EnoSusraqecKr,re ocHoBbr 3pr4TeJrbHofi peqenqzu.

5.5. 3arcoHu rrorJrorrleHrrfl Lt pacceqHl{fl cBera. Ocuonu
Qororco.nopr{Merp vtt l cnercrpoQoroMerpnr

floruorqeHue cBera. 3aros Byrepa-Jlau6epra-Eepa. 3axouu norno1qeH hfl cBera
BerrlecrBol,r. Iloxas are Jrb rlo rJr orrleHr{.rr

cBera u KoHrIeHTpar\krr4 pacTBopa.
3aBr.rclrMocTb oT Anr.rHhr BoJrHbI

xosQQnqueHr rrornorqeHHf,.
KoeQSnqueHT rlpoflycKaHarfl. t4 orrrr4rrecKaf, rrnorHocrb, r,rx 3aBucr,rMocrb or Anr.rHbr
BoJrHhr Id KoHrIeHTparIU[. Konopurr,r erpvfl .

Vcrpoficrso @3Ka. Oupe4eJreHue c ero IIoMoIIIbTO KOHrIeHTpar\Lfl4J uf Prrnurt,u \PJr\a. \-lrPtrAtrJreHr4e g el'o noMoIIIbIo KoHIIeHTpaI\Lll4 pacTBopoB
PacceqHue cBera. 3$Sexr Tun4anr. MorexyrupHoe pacce-sHue. 3aron penes.
HeQenorvrerpufl.

5.6. Aromnsre u MoJrexyJrflpHbre c[eKTpbr. Cnerrpsr lr3ryqeHlrfl n
rlorJrorqeHHfl . CuercrpaJrbHbre npu6opsr

Teopux Eopa. Cuerrprr H3nyrIeHI4, H rrorJrorrleHr{r. Cnemp BoAopoAa. Ocnosrr
aroMHoro LI MoneKynf,pHoro cneKTpanbHoro amaJrv3a. fpagyupoBKa c[eKTpocKo[a
I'I3nyr{eHI'IeM pryrHofi larunu I4 uccneAoBaHrle cneKTpoB rrornorrleHprf, reMorno6usa
KpoBpr.

5.7. BunylI(AeHHbIe u3ryqeHlrfl . Jlarepur. {efi crnue rra3epHoro u3JryqeHrfl
Ha 6uo.noruqecKrre rKaHrr

BuHyx4eHHoe I,I3nyqeHI4e v ero csoficrsa. Ycrpoficreo orrrr.rqecKr4x
KBaHToBbIx reHeparopoB na3epoB. Csoficrsa Jra3epHoro u3ilyqonLr4 ero
I4crIoJIb3oBaHHe B MeAI,IIIt4ne. IlpuueHeHr.re na3epoB B MeAlrrlr4ne. (DoroAr{HaMr4rrecKa-rr

Tepailr4fl. [Ia$paxqLrfl cBera. Onpe4eneHrre Anr,rHbr BoJrHbr na3epa l,t pa3MepoB M€urbrx
o6rerron no 4u$parquosuofi Kaprr4He.

6. @Hsurca aroMoB H MoJreKyJr

6.1. TeunoBoe u3ryqeHue
OcHoeusIe xapaKTepl{crr{Kr4 TerrJloBoro r43nyrreHr4r. 3axouu rerrJroBoro

H3nyqeHl4x Kupxro@a, Cre$aua-EorulMaHa, BrHa. @oplayna fllanra. Teuroeoe

BeIrIecTBa, eto
Mompuufi
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u3nyr{eHI4e TeJIa qeloBeKa. TepuorpaSar. tr{cnomsoBaHr4e rerrnoBr,rA eHHfl HrepMorpaSr.rz n MeIurIzHe.
6.2. JLouuHecrIeHrIHfl. BnAu u

JTToMHHeCUeHUHI{

@otomoul{HecIIeHIIH-rI. KsaHronrrfi BhrxoA, AnrrrenbHocrb rrocJrecBeqeH,f,.
3axoH Croxca' 3aroH Basurosa. JLorrazHecrleHrlpltr 6uororu.recK,x c,creM.Jftouunecqenrnufi aHzurrlr3.

6.3. PeurreHoBcKoe [3ryqeure
ocnonnrre cnoficrsa peHTreHoBcKoro t43rryqeHvrfl. Toplroauoe uxapaKTepI4CTLIr{eCKOe peHrreHoBCKOe u3nyqeHr4e. 3aroH MOSTU. cuexrprrpeHTreHoBcKoro u3nyr{eHks. B:auvrogefictsue peHTreHoBcKoro r43nyqeHufl cBerlecrBoM' PentreHocrpyrrypnufi aHaJrH3. lrlcnortrsoBaHr4e peHTreHoBcKoro

I{3nyrreHuf, B AlIarHocrI'IKe u lyuerofi Teparrutt. OcuosH peHTreHoscxofi
KoMrrbrorepHofi rorraorpaoua.

7. ^flqepHar eururca
7.1. PaauoaKTrrBHocrr
3axon paAraoaKTr.rBHoro pacila1a. AxrunHocrr

Oc HosH rre rprrrhr paAr,r o aKTr.r BHoro p acrra1a.

ocHoBHbre xapar$epr{cTrrKrr qBreHIIq

paAlroaKTuBHbrx npenapaToB.

7.2. Btauruogeficrue rroHrr3,pyrourux n3ryqeunfr c BerrlecrBoM
Xapaxrepr4crhrKu B3al'IMoAeitctsus r{oHu3r{pyrcrur4x pr3nyqeHufi c neulecrBoM:

tturueirnag rlJlorHocrb HoHI'I3at\LtLt, rarlefisas [epeAaqa gHeprtar{, cpeguuitnunefinrrfi
npo6er. Bzororz.recKr{e 4eficrane H3JryrreHz.f,. 3aqzia or kroHr.r3r4pyroqero
il3nyqeHHr.

llpraueneHze rroHr.r3r{pyrcq[x r43nyqe uuit glx Lr3yrreH1fl crpoeHu, BeruecrB 14caoficrs KJIerKI4. Pa4zonyrcnplAHble Merorhr Ar.rarHocrLIK.a vryvenofi Tepa,,vv.
7.3. [ozuMerprrfl
flornorqe1*a\ SKctIo3I'IqpIoHHa.f, 14 sKBr4BaJreHTHa.f, Ao3br. Csxsr MexAy H^o,H ueAI'IHI'IubI t4x I{3MepeHrI[. 30@exruBHafl. 3KBr.rBzrJreHTHa.f, Ao3a, rosSSuqHeHT

pa4Lra\voHHofo prrcKa. KouexrzBHa, AO3a. MoulHocrr Ao3br. [eie*rop",HoHLr3upyrcqero H3nyqeHux. ,.(oazvrerpbl. YcrpoficrBo Ao3r4MerpoB r4 paAyoMerpoB.
Onpe4eleHl'Ie MoIrIHocrI'I 3Kcrlo3urluounofi Ao3br. Euororzq..*ifi a eQ6exrasHrrfi
nepr4oAbr nonyBbrB e IleHufl paAr{oHyKnr4AoB H3 OpraHu3Ma.
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I,IH@OPMAqIOHHO-METOAI,ITIE CKA.fl TIACTb

Jlr.rrrparypa
OcnonHas:
1' llpaxruxyM rlo MeAHIII'IHcrofi H 6uororuqecroft Qusuxe : yue6uoenoco6ue / B. f. Jleuleuro [u 4pyrne] - Muucr : EfMy ,zors. - z)o c.

[onoluureJrbHar:
2. AHronon, B. @. @u-suxa u 6uo$u3u*a: yve6nur / B. @. Aurouon,E. K. Kosrona, A. M. r{epuuru. - Mocrsa : rgbrap-Meaza ,2015. _ 472 c.3' Peuuaoe, A. H. MeAzrluncKas. u 6zorornqecKa, Susuxa : yve6uur /A. H. PeMusoe- - Mocrsa : foorAp-Me4ua ,2org. - 656 c.4' Jlerqeuxo, B. f. Me4uqrEH cKafl u 6uororu.recKa{ Saauxa : yve6noe

uoco6ue / B. f. Jleuleurco, f. K. klutsu,t.- MuHcr : Hosoe 3HaHrre ; Mrr.* : zH@pA_M,2017. - 552 c.

frEPErrEHb rEM AJrf CAMOCTOqTEJIbHOTO r{3yrrEHr.t I CTyAEHTOB
KuuepraurKa r{ A[HaMrrKa BparqareJrbHoro ABrrxeHHflMoueur vHepIJLril TeJIa orHocr.rreJrEHo ocr{ Bpaq elufl. MoueHr zMrrynbca.ocHosHoe ypaBHeHI{e ALIHaMI'IKLI BparrlarenbHoro ABr,rxeHr.r[. 3axoH coxpaHeHlr{MoMeHTa uMrlynEca' Kunerl4rrecKa, gHeprur[ Bparqaroqerocr TeJra.I{eHrprz Qyrr4poB aHHe.

Ocnonnue rIoJroxeHufl MoJrercyJrfl pHo-r(rrHerrrrrecKofi reopuu
Ypanueuze Knay:zyca. CreneHIa cso6oa"r. PacnpegeneHr4e oHeprr{H rrocreIIeH'[M cao6o4rt' BsanldoAeficrsue MexAy MoneKynaMu B pe€rnbHbrx ra3ax.Ypanuenue Bau-4ep-Baalrca. cparHeuze on"rrr"r* u reoperr,rqec*prx pr3orepM

pe&rrbHoro ra3a. Kpurr{vecKoe cocTo flHLre BerrlecrBa.

Marururuoe rroJre
OcnoeHrre xapa*Tepr.rcrprKr.r MarH[THoro [oJrr:

MafHr'rrHoro froJlr, naarnururrfi froroK. Marnurnoe .

oneKrpoMarsuruofi r{HAyKr{r4u. 3arou (Dapa4ea.
I4n@paxpacHoe h ynrrpa@zoneroBoe Lrcnyqe,,fl. llepauvurre MexaHr43Mbr

HHAyKTIT.LI, Hanp{xeHHOCTb
rone B BetuecrBe. -f,sreHze

Aeficrsu-f, sa 6uorornqecKue o6rexrsr. Anuaparrr .r.ror.r.rir. 
- ^

3lerrpouurtfi uapauamrutuufi parorura, .,rAepHbrfi uarunrurrfi pesoHaHc, r,rx
IIpI,rMeHeHI,Ie.

ocuosrt 'flMP-rovrorpa$zu. llpznquubr nonyqe Hwq usolpaxenufr opraHoB r.rrxanefi s MPT.

METOAUqECKI,IE PEKOMEHAAIII{I fIO OPTAHI43AIII,IU I4 BbITIOJIHEHI,IIO
cAMoc r o-srErbHotZ pls orrr crvAEHToB rro rr.runHorz 4r1CrI1411nrrHE
Bpeirax, orBeAeHHoe Ha caMocrof,TenbHyrc pa6ory, Moxer r4crroJrb3oBarbcfl

o6y.rarorqtrMncfl :aa:
rIOATOTOBKY K NEKIII,I-'IM, NPAKTI4qECKHM U IA1OPATOPHbIM 3AHf,TLI.,IM;
rroAroToBKy K KonnoKBHyMaM, 3arIeTaM I4 SK3aMeHaM rlo yve6nofi AHCrI[[nprHe;
npopa6orKy reM (nonpocon), nrtneceHHbrx Ha caMocro.f,rerbHoe v3yqeHge;
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I43yr{eHI'Ie reM I'I [po6neM, He BbIHocpIMbIx Ha neKllr4pr 14 ceMHHapbr;
perrreHr4e 3an.aq;
B.ITIOJIHCHI{E UCCNETOBATCJI.C K.,I,. U TBOP,ECK I4., 3AAAHU1I;
IIOATOTOBKY TCMATI.IqECKI4X AOKNAAOB, P C OCPATOB, TIPE3EHTAIIUfi ;BhrrroJrHeHr{e [paKTr4rre c Kux 3aAa[Lrfi;
KOHCTTeKTT{poBaHr.re y.re6Hofi Jrr4TeparypEr;
[oAroToBKy oTrreToB;
cocraBJreHr{e o630pa HayqHofi rureparyphr ,,o 3aAaHHOfi renre;
o@oprralenue zHQopMaIII4oHHbIx Lr AeMoHcrparlr4oHHbrx Marepu€rJroB (creu4rr,lJraKarrr, rpa$zrra, ra6nuqrr, ra3erhr u up.);
rr3roroBJreHr4e MaKeroB, ra60paropuo-yue6nrrx uoco6zfi;
cocraBneHkle reMaru'recrofi uo46opxz nareparypHrrx r.rcroyHzKoB, r1HTepHer-

T4CTOTIHI,IKOB;

c o cTaBJIeHI{e Te cToB CTyAeHT aM]/. ArIfl opraHLI3 aIII4H B3aI{MO KoHTpOu.

METOATIECKI,IE PEI(OMEHAAItr{I4 IIO OPIAHI,I3AIII{U I{ BbITIOJIHEHI,IIO
vmABJrflEMoIi cAMocro-srEnbHoIi panorrr cryAEHToB rro yrIEEHorr

Ar{crtr4llJrlrHE
OcHoaHrte QopNarr opraHI{3aIILtu ynpanrseNaofi caMocro.rrrenrHofr pa6orrr :rlarrlrcaHue r,r npe3eHTarlr4, pe$epara;
BbrcTylneHr.re c AoKnaAoM;
u3yqeHr,re reM pr npo6leu, He BbrHocr.rMbrx Ha neKur4kr;
KoHcrIeKTapoBaHHe [epBokIcrorIHI4KoB (pas4enon xpecrouarzfi, c6opHzxon

AoKyMeHroB, MoHorp a$uir, yve6urx noco6afi);
KoMrrbroTepHoe TecTHpoB aHHe ;
C OCTABJIEHI{C TE CTOB CTYA EHT AM:c' ANfl OPTAHLI 3 A IIUU B3AHMOKOHTPONf, ;Ll3IOTOBneHI4e Ar.rAaKTr,rqeCKr,Ix MaTepr4 anOB;
noAroroBKa Lr yqacr[e B aKTr{BHErx Soplaax o6y.renzr.

KoHrpolr y[paBntenaofi cauocro.rrreJrbnofi pa6orbr ocyqecrBn.rrerc, B BVA. :
KoHrponbuofi pa6orrr;
I{ToroBoro 3aHflT[fl B Sopue KoJIJIoKBI4yMa, ycrHoro co6eceAo BaHHs,

rrr,rcrMeHHofi pa6orbr, TecrupoBaHr4.rr;
o6cyx4enux peSeparoB;
3arrluTbr y.re6nrrx zaganufi;
oIIeHKU yCTHOTO OTBera Ha Borrpoc, coo6rqeHu.S, AOKI aravnuperxeHr4f, 3a13qu;
rrpoBepKta pe$eparoB, ru4 c bMeHHbrx AoKnaAoB, orrreroB ;
npoBepKr{ KOHCIeKTOB [epBor4crorrHr4KoB, MOHOIp a$ufi u crar ei,ti
HHAuBkr Ayalur ofi 6eceArr.
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IIrp n'Ir Hb I{crlo JIb 3vE Mbrx c p EA c rB ArrArHo c r r,rrrr
fltx puarHocrr.rKr.r KoMrrereHqufi u cnonb3yrorcf, cneAyrouue Qopurr :
Ycruas Qoprua:
co6ece4oBanufl;
KOJrJrOKBr.ryMbr;

AOKnaAhr Ha npaKTrrr{ecKr,rx 3aHflTuflXi
ffucrpreHnar Qoprvra:
TECTbI;

KOHTpOnbHbre olpocbr;
KoHrponburre pa6orrr;
nI4cEMeHHbIe orqerbl no ayALrropHbrM (.uovraurHzrra) npaKTrrqecKr,rM

yrpaxHeHr4flM;
rrrlcbMeHHbre orrrerhr rro na6oparopHhrM pa6orarr;
peQeparu;
y.re6no-zccneAoBareJrbcKr.re pa6orrr cryAeHToB;
Ycrno-nucbMeHHar Qoprua :

oTqeTbI IIo ayAI'ITopHbIM [paKTLIqecKuM yIIpaxHeHLIf,M c I,Ix ycTHofi sarqurofi;
oTqeTbI IIO AOMaIIIHLIM IIpaKTHTIeCKLIM yllpaxHeHl{.flM c I4x ycTHofi saulurofi;
orqerbr no na60paropHbrM pa60rarra c krx ycrHofi sarqurofr;
3ar{eT;

SK3AMCH;

TexHuqecxafl Qoprvra:
SneKTpoHHbre TecTbr;

3neKTpoHHbre rrpaKTr{KyMbr ;
Bu3yanbHrre na6oparopHbre pa6oru.

[Icno.rr3yEMbrE METoAhr os)rqEHlrfl
Jlnuefiurrfi (rpa4raqzonnufi) MeroA (rexqur, npaKrur{ecKr4e, na6oparopHhre r.r

ceMrlHapcxue aaHmux);
aKTr,rBHbre (unrepaxrunnrre) MeroAbr:
npo6lenano-opueHrapoBaHHoe o6yuenue PBL (Problem-Based Learning);
HayrrHo-opl4eHrl4poBaHHoe o6yvenue RBL (Research-Based Learning).

Iltprqnnb rIpAKTI,rrIE cKI,Ix HABrIKoB

1. I'IcuolrgoBaHl,Ie v3MepI{TeJIbHbrx r4 eneKTpon3Mepr.rreJrbHbrx upu6opon.
2. Oupe4eneHue rloBepxHocrHoro Harqx eH:aflxuAKocre fi w uccteAoBaHrre ero

3aBr4Cr4MOCTH OT KOHTIeHTp a\vv.
3. Onpe4eneuze 3aBl4cl4Mocrrd roeSSuqHeHTa B{3Kocra xr,rAKocrrr or

K O H rI e HTp arJr4Lr B r.r c Ko3 r.r M e Tp o M o crn al r4a.
4. Onpe4eleuue gneKTpoAnuxyrqefi cr,rJrbr r.rcrorrHuKa ToKa

KoMrreHcarlr4oHHbrM cnoco6ou.
5. I4ccle4oea:n:ae 3aBI4cHMocrI4 corrporr4BJreHr4fl rronylpoBoAHr4KoBoro

MaTepr{ana or TeMrrepaTypbr.



peopaKroMerpa.

7. Oupe4eleHue KoHrIeHrparlr4r{ caxapa B pacrBope
8. Onpe4ereuze KoHr{eHTp ar\uu oxparrreHHhrx

Q oroele xrpoKonopr4Merpa.
9. fpa4yuponxa cflexTpocKo[a a rlccneAoB aHile

[ofnorrleHr,r, BerrlecTBa.

na3epa.

Lr3nyqeH[fl C

BeulecTB.

I l ' oupe4eJleHple yBenurreHl'I.a MuKpocKola u ero pa3perrrarcrqefi cnoco6Hocru
(pa6ora c Mr.r*pocKonoM c {orouaca4xoft'u 6e: Qorouaca4xn).

12. WyueHue pa6orbr ra3oBoro
13.UccrcAoBaHr.re crreKTpoB

perrreTKr,r.

l0' flpr'rrraeHeHl{e cnexrpoSoroMerpa rn-f, o[peAeJreHr{.[ o[Tr.rqecKofi urornocrr{

noMoulbro 4rzQpaxquouuofi

I 4. I paayupoBKa SoroenelaeHra B KaqecrBe nrcKcMerpa.

TIEPEqEHb I,ICIOJIb3YEMOTO OEOPYAOBAHII.fll. Y.re6Hrre ra6lrqrr u rrJraKarbr.
2. Ta6nraqrr rpoLt3BoAHbrx r,r HHrelpanon @ynxqufi.3. 3syxonofi reHeparop.
4. HayurHuxlE.
5. AyAraoruerp.
6. BzcxosuN,rerp Ocra u:r,,1a;
7. CexyH4orraep.
8. YcraHosxa Anfl o,,peAeneH,-f, rroBepxHocrHoro Harrx eHLrfl.9. Lluauxarop Mirnbrx rrepeMeuleauit.
10. Ha6op rpy3oB.
ll. LUraurenrlr.rpKynb.
12. 3rexrporapAr4orpa0 ruecrurana*nrrfr <<Anrronur-06>.13. Teprvronapa.
14. PegzcrunHbre larru4Kr.r reMrreparypbr.
15. Bolrruerp.
16. Olruerp An.a pe3r{crrlBHbrx AarquxoB.
17. SralonHufi repuouerp.
18. Bo4.auax 6arus.
19. feneparoplepeMeHHoroHanprxeHnr.
20. Yculurenr.
21. I4cro.rHzKrrocroflHHoroHalpf,xeHrz.rr.
22. Mr.rxpoananepMerprrocrotrHHororoKa.
23. Bolmuerp [ocrorHHoro roKa.
24. Anuaparr€urbBaHrr3arlr{r,r.
25. MuxpoanarepMerprrepeMeHHororoKa.
26' feHeparop gneKTpHrIecKI4x Hr.r3KoqacrorHbrx cr{Hycor4A€urbHbrx

xole6aHzfi.
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rrpenoMneHut6. Onpe4enenue [oKa3areJu BexIecTBa c rroMorrlbro

rroJrf,pr.,rMeTpoM.

pacTBopoB c floMorrlbro

crreKTpOB U3IryI{eIJufl t4



27.
28.
29.

34

Aunapar <<Aunlzu y trsc- 4>> .

OcqurrorpaSu.
Mylrrunra6paropu (reneparopu rrprMoyroJrbHhrx r{MrrynbcoB

uanprxeuux).
30. Auuapar YB[I-3O.
31. Cexyu4oMep, ronrpr4Merp.
32.
-aJJ.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Pe$pamoMerp.
Ouru.recrufi uuxpocKon.
Karraepa foprena.
@oroelexrpoKonopr{Merp.
Cnexrpocrou (rvronoxpoMarop yM-2).
Pryrua.a naMrra.
Zcro.IHI,IK cBera c
Jlasep.

HelpepErBHbrM CleKTpoM.

lnQpaxquoHH're peuerKr4 c puBJrr4qHbrMr.r rocrorHHbrMr.r.
3xpaH.
Macrura6uas ruHeitxa.
Pa4zol,rerp KPBII - 38.

TIEPEIIEHb JIEKUI{fi
I cervrecrp

l.MexannqecKl4e rore6aHuq. Pa3roxeHze xore6anprfi B r-apMoHLrrrecxufi
crIeKTp. Axycruxa. EzoSu3urrecK[e ocHoBbr QoplaupoBantrfl cnyxoBoro o1qyqeHr.rr.
3nyr, ynbrpa3ByK, IanQpa:nyx. Ymrpasnyx. Axycrr,rvecKrre u ynbrpa3By1oBbre
MeroAhI IilccneAoBal1.lafl Ia nos4eficrBttflB MeAHIII{ne. Ynpyrve reJra. Ynpyrue cnoficrea
TBepAbrx rel. MexaHr.rqecKr.re csofi crna 6uolorlrqecKr{x rxauefi .

2- @uzu'aecKfie ocHoBbI rurpoAr,rHaMuKpr ugeamuofi il nqsrofi xrrAKocrr4.
Meto4u olpeAeneHll Bfl3Kocru. OcuosHbre rroHrrufl rvApoAHHaMHKr.r. ycrosue
Hep€BpbIBHocrpI crpyl{. Ypaauenue Eepnyruu. Te.reuue nssxofi xu.qKocrr.r, QoprvrynuHHoroua u llya:efilx. fra4panrr.rqecKoe co[porprBJreHr{e. @Hsz.{ecxlle ocHoBbr
|€MOAI4HaMI{KLI. @axroprt, BJrLHIoIque Ha Bf,3Kocrb KpoBr{ B opraH73Me.
Pacnpe4eJleHlile AaBneHLrfl KpoBH rlo cocyAncrofi cucreMe. llynrcona, BoJrHa. Pa6ora
r.r MorqHocTb cepArla.

3. llonepxHocrHoe Har.axeHlle B xuAKocru. KosSSuqueHT [oBepxHocrHoro
Har.sxeHH-,I I4 MeroAEI ero o[peAeneunq. KauunnrpHbre flBrreHnfl. @oprr,ryna llailr;1aca.
fa-:onaq eu6olus. IlonepxuocrHo-aKrr,rBHbre BerrlecrBa (ilAB). A4cop6qr.rr.
llpraueneHrre [oBepxHocrHo-aKTrrBHbrx Beruecrn n S apuarlrau.

4. QuzurrecKr4e csofi crea 6uoloruqecKr4x ueu6pan. Tpaucuopr BerrlecrB rrepe3
6lroloruqecKr{e laeu6paHu. Crpoeuze z Su:uvecKue csoficrna 6taororuqecKux
ueu6pan. flaccunurtfi TpaHcropr BerrlecrB qepe3 6uouerr,r6paHbr, ero Br4Abr LI
MareMarl'IqecKoe onucaHple. Ypanneuue Teopenna, HepHc'ra-fllanxa v @uxa.
Arrusunrfi rpanclopr. Har pufi-xatuesrrfi Hacoc.

5. @oprraupoBaHl4e ueru6paHurrx rroreHrlr4anoB KJrerKr,r B rroKoe v 11pLt
nos6yx4eHuu. Ypanneuu.a Hepucra v fomAuana-Xo4xxuna-Karua. MexanusNa
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reHepallllu IloreHul4iuloB rloKo, H reficrBll{. Pac[pocrpaHeHr4e rroreHugaJra AeficrB,.,rIIo aKcoHau' MexaH[3M reHepaquu 6uororeHrlr.rzrna gei,rcrnu;., ero ocHoBHbre Qa:rr.PeSpamepuufi nepl{oA. PacnpocrpaHeHr.re roreHrlr.raJra geitcrvux ro
6esN'rr'reruHoBbrM H Mr,reJIHHH3I{poBaHHbIM aKcoHaM.

6' @usu'recKze ocHoBbI gneKTpolpa$uu masefi u opraHon. zayvenue ocHoBsneKrpoKapAHol-pl0, . TeopIEr 3fiHrxoseHa, Merorhr perucrp ar\uv3Kf. Mero,'perrlcrpalll4l4 6ttoueAuquHcrofi uu@opuaqura. laruuxu. 3asuczNaoc*conporl4BreHr4\ Mer€LlJIoB v nonylpoBoAHnKoB or reMleparypbr. Kouraxruaspa3Hocrb rroreHrl[zuroB. TepuoereKTpoABrrxy\\as cuJra. T.pronupu. _flsre,Heflelmre' YculeHue 6uosnercrpl.qecKr.x clrrHaJroB. onpe4eJreHr.re .racrorHofi kraMrInI{TyAHofi xapaKTepucrl4K ycunl4TeJlf,, rroJrocbr ,,por,y cKaH,,fl kt AuHaM.rrecKoro
Auar€BoHa. flta$SepeHqr4€Lnburrfi ycurvrerrb.

7 ' XaparcrepHcrLIKLI I4MIIyJIbcHbrx ToKoB. @ue,.recxue ocHoBbrSneKTpocrl{Myn'quu rxauefi }r opraHon. Zl,ruynbcHbre roKr{ u ux xapaKTepucrkrKu.
3rerrponos6y4ralrocrr rxauefi, peo6asa, *poru^arr. ypanHeur,re Befica-Jlanzxa,3aKoH {rc6ya-PefiuoHa. BIa4u 3neKrpoc rlrMynflrrt4. cepArla. Bo:4eficraue
BblcoKoqacrorHElx roKoB l't uolefi Ha opraHLI3M. @agu.recxue ocHoB6r MeroAoBBblcoKorracrotnofi Tepanuu LI 3neKTpoxttpyprkru: Ar4arepMafl, prH1yKTorepMr{-fl, yBrI-
Tepa'ufl, MKB-rep ailufl, KBg-rep a.,vrfl., AapcoHB€rn v3arlLrfl.

2 ceruecrp

8' 3nexrpoMarHLITHhIe rore6aHra.f, v BoJrHbr. O6que csoficrsa
3JIeKTpoMarHlITHbIx BOJIH. Ecrecrsesurtfi u [onf,pz3osaHHrrfi cBer. Bn4rrlon'pl'I3alluu' MeroArr [onyqeHu, [onrpr{3oBaHHoro cBera. 3axou Marroca.
Onrzqecx€ur aKTr,rBHocrb. Ilonapula erp:afl .

9. Arounbre u MoneKynrpHbre crreKTpbr. Cnexrprr u3nyrreHnrr 14 rrornotrl eHufl.Teopua Eopa. KsaurosHe qllcna. llpuHquu 
^[uyrr. 

Cnerrp aroMa BoAopoAa. ocHosrraroMHoro I4 MoneKyJl-flpHoro clleKTpuubHoro aHaJtH3a. Ocuonu nroMr4HecrleHTHoro
aHanu3a' JlrcuuuecueHlll{r, ee BI4ArI Lr xapaKTepucrr{Kr.r. 3arogrr Croxca H Basr,urosa.Knanronrtfi nrrxo4, Anl4TenbHocrb tlocrecBeqeH us. CoGcrBeHHa.s JrroMaHecrleHrlr4-fl
6zororz'IecKzx o6texros. Cuexrprr JIIoMaHecrIeHrIHr4. Jftouunecqen:ruufi aH€urrz3 BMeAUIII4He' JftouuneclleHTHble MerKH kr 3oHAhr. Jla:eprr. fieficrnue na3epHoro
Ll3nyqeHufl Ha 6zororu.IecKrle rKaHr.I BrtnyxleHHoe r43nyr{eHr4e r.r ero cnofrcrna.csofictsa na3epHoro Lt3lry.,e,ufl, ero ,rcrroJrb3oBaHr.re B MeAHrIuHe.
@oro4uuaMr{qecKa, Tepanur.

10. TennoBoe H3nyr{eHr4e. OcHosnrre,Utr I43JIY.iCHI4C. UCHOBHbIC XAPAKTCPI4CTI{KH 14 3AKOHbI TCIIJIOBOTO
H3nyqeEkrq reJI. 3axoHrt Kapxro0a, Cre$aua-Eoruquana, Buua. <Doprr,ryra l6auxa.

3:::::::,*:1"_T: i y:ccerH'n cBera. 3axourr Eyrepa ra Eyrepa_Jrau6epra_Eepa.-rsrvrvvlJ rs-Dwyq.
rloxasareJlb rIofJIoIIIeHu, BelrlecrBa, ero 3aBucrrMocrb or rJrrrHbr BoJrHbr cBera Lr
KoHIIeHTpar\uu pacrBopa. KoeSSuIIpIeHr nporycKaHul- v olrr.rqecKar rrJrorHocrb, rrx
3aBpIcpIMOCTb OT AnI4HbI BOJIHbI r{ KOHrIeHTparIr4}r. Ycrpoficrso O3Ka. oupe4eneHr{e c

,t:o,no'oxlblo 
KoHrleHTpar\Ltu pacrBopoa. PaccerHrle cBera pr ero Br{Abr, 3aKoH pereq.

hIeQenoMerpr,tr.
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I 1. PeurreHoBcxoe LI3nyrIeH[e OurosHrre csoficrna peHTreHoBcKoro
u3nyqeHl4r. Topuo3Hoe I{ xapaKTepucruqecxoe peHTreHoBcKoe r43ryqeHr4e. 3axoH
MosrI'I' Cuexrpu peHTreHoBcKoro H3nyqeHrar. Bsaulao4eficrnue peHTr.eHoBcKoro
H3ryrreHI'L c BeIrIecrBoM. Peurreuocrpyxrypnufi aHrrJru3. L{cnor6oBaHrre
peHTreHoBcKOfO r,/,3nyqeHufl B Ar.rafHocT[Ke
peHrreHoncxofi KoMrrbrorepnofi rorraorpa$rarE.

v lyveaofi repanllu. OcHonu

12' PaguoaxrllBHocrE. ocHosHrte Tlrrrbr paAr.roaxTr.rBHoro pacrraAa.
OcHosHofi saroH paAI{oaKrHBHoro pacrraAa. flepao4 rronypacraAa. Arcrunnoc6,
eIHHI{IIbI ee I'I3MepeHIiIr. I'IsN,IeHeHze aKTr4BHocrr{ [pelapara Bo BpeMeHr.r.
BsaHNaoAeftcrsue laonu3krpyroulux usnyuenufi c BerqecrBoM. pa4uonyrru4AHbre
MeroAbI AHarHocrI'IKI4 H lyuenofi TeparIHpI. Iluruefi:aas lnorHocrb 7.oHpr3aL\Hu,
tuuei'mas [epeAaYa 3HeprI4H, cpe4Hufi runeftHufr upo6er. EzororuqecKrae 4eficrnue
I{3nyr{eHur.

13' losurraerpzr. rlornorqeHHa.f,, gKcrro3r,rlr.roHHaq, 3KBHB€ureHTHaq Ao3br.
Cs-f,sr MexAy HIIMIa 14 eAuH:aIJbI I4x rr3MepeHr.rx. S$Qexr^rr.ur3KBr4BiureHTHa.r Ao3a,
roeSQraqrreHrhr

AO3r4MeTpoB kr

paAzarluoHHoro pHcKa,
paALroMerpoB. Olpe4eleuue

Ecrecrseuuufi pa4rnarryronurrfi 0or.

TIEPETIEHb JIABOPATOPHbIX 3AHqTI,III
I ceuecrp

l ' (Dzsrlxa v 6uoue4uIIHHcKa, Snsuxa, [peAMer Lr MeroAbr. Bne4enue B
IIpaKTHKyrnr. JI. p. 3le rra e nrbr Teopr4r,r IIo rp erxH ocrefi

2. Marerraarl4rrecKoe MoAenl4poBaHr{e ue4uxo-6uoJrorlrrrecKux u
Sapuaqearl4qecK[x rpoqeccoB. JI.p. onpe4eaeuue cxopocrefi rr3MeHeHr4.,r Lr

lpaAHeHTOn Qynrqufi . B rr.r[cneHr4e orrpeAeneHHbrx t4 HTefpanoB
3. LrccrcloBaHlle SynrqrEoH€ulbHblx 3aBucr{Mocrefi, o[pereneHr{e cKopocrefi

I'I3MeH€HI{fl v rpaAI4eHToB Syurqufi. JI.p. CocrasreHr.t.f, MareMarr.rqecKrax nao4erefi
ue4raxo-6uoJrorlrqecKux [poqeccoB

4. 3leuenru reopl{tl BeporrHocrefi. Cnyvafinrre BeJrgrrr,rHbr, ux
pac[peAeJIeHI'L U qUCJIOBbIe xapaKTepucrr4Kr{ pac[peAeneHr4q. JI.p. onpeAeJreHHerlt4croBhlx flapaMerpoB pacnpereneHr.Ifl clyuafiurx BeJr[rqr.rH: MareMarr,rqecKoe
oxI{AaHHe, MoAa, MeALraHq AHcrlepcl4.fl, cpeAHeKBaAparl{rrecKoe or1noHeH6e

5. OcHonu MareMarll'recrofi crarr4cruKr.r. flop.rgor pa6orsr c nu6opxofi.
Mero4u pacqera rlapaMerpoB pacrpeAeJreHHf,. fpa$zvecKoe npeAcraBJreHr,re
crarl{crllqecKoro pac[peAeJIeHI4{. 3leueuru KoppenqquoHHoro a1an1rca.
YcrauoueHr{e Koppen.sqzounofi cBfl3r MexAy AByM.rr coBoKynHocrrMg cryuafiurx
BenI4qI'IH JI.p. fpa0ravecKoe npercraBJleHl4e crarvcrurrecKoro pacnpeAe rre14fl.
Ilocrpoenple Koppenf,rllloHHoro floJrr, rrnHkru perpeccu u L4 pacqa, *or66urlr4eHTa
Koppenf,rlulr

6. Merolbr r43MepeHr4, Maccbr reJr. JI.p. LIauepeHrze Maccbr reJra

KoJrJreKTr4BHa, Ao3a. ycrpoficrno
MorrlHocrr.r 3Kcrro3rlrluouuofi Ao3Er.

7 . Axy cruxa. EuoSv 3laqecKu e ocHoBbI Sopruupo Baaufl cnyxoBoro oqy uleHrzlr.
3nyx, ynbrpa3ByK, nuspa:nyx. Ynrrpa:nyx. ArycrrauecKr4e il ynbrpa3ByKoBbre
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MeroAbI I{ccneroBaHufl 14 Bo3AeficrBr4fl B MeAzqr{He. JI.p. CH.f,rue creKTpanruofi
xapaKTep HCTUKL4 yxa Ha rropore cJrbr rrrHMoCTt4

8' o6que csoficrsa u oco6e,Hocrll MoneKyn.,rpHoro crpoeHr{.rr xz4xocrefi.Monexyn'pHoe ABI4xeHrIe B xr.rA*ocrrx. -f,ueuue nepeHoca B xllAKocrf,x.@usu'Iecxl4e ocHoBhI rLIApOAI4HaMrirKu r4/leanbrrofi u sssrofi xlrrKocrr,t. MerogrrorIpeAeJIeHI{' B'[3KocrLI xu4xocrefi. JI.p. Onpe4eneHlle Bf,3Kocrpr xr{AKocraBucKo3raMerpoM OcrsanrAa
9. IlonepxHocrHoe Harf,xeHrre. JI.p. Onpe4eneHze xoeQSuqrreHra

TT,IIEPZ'tIU U r HUI O HATf, XEHI4.fl XI4AKOCTI,I MCTOAOTTA PE6UTTAEPA
10' Ynpyr,Ie reJla. Yupyrue csoficrBa rBepAhrx reJr. oupe4ereHr4e MoAyn-,ryrpyrocrl4 MarepuarloB' JI.p. OnpeAeneHple lvloAynf, ynpyrocrr.r Kocrr4 no nsru6y
I l ' @usuqecKl'Ie ocHoBbI DneKrporp aSuu rranefi H opraHon. JI.p. q>rasu.recxue

ocHoBbr oneKTporpa$uu opraHoB u rrauefi
12. Mero4u perprcrparl,z 6raonae4raqzucxofi unsopnaaquz. [arturcu. JI.p.SnexrpzvecKr4 e 4arrrr.rKr{ TeMneparypbr
13' Yculenne 6uoelexrp[qecKux cr.rrH€rJroB. JI.p. I4syuenue csoficrsycurrr4Ten sneKTpruecKux cpIrHanoB

2. Ceuecrp
1' rlepe^aeunrrfi ToK. paer,.{Hrre Harpy3Kr.r B qen}r nepeMeHHoro ToKa.

ywvt Pawnn.onpe4eneHue 3aBI4cI'IMocrI'I I,IM[eAaHca 6uororuqecxofi TKaHr4 or qacrorbr roKa( f vI\6L

3:l-"^'fl:HT,r BbrcoKoqacrorHbrx roKoB u norefi Ha opraHr43M.

BbIcoKoqacrorHofi TepanI{H. JI.p. @lzsuqecxue ilpr4Hrlr.rrrbr BbrcoKoqacrornofr
3neKTpOTepailvu

3' 3nextpoMarHLlTHrre role6 aHuflLI BoJrHbr. JI.p. oupeAeJreHr,re KoHr{eHrp ar.,Hu
oflTt4 qec KLr aKTr4 BHbrX BerIIecTB nOngpHMeTpoM

4' Pe@parqur v pesparroMerpr.rr. JI.p. onpe4eneHze ro1i.3aren.f,
npenoMneHr,r, xuAKocrrr pe$paxroMerpoM

5' ouruqecKafl MI4KpocKorII4t. ocuosrr srexrpounofi 14 aou4onofi
MrlKpocKouuu. JI.p. I'Iarraepenze MarIbIx o6rexron c [oMorrlbro Mr.rKpocKorra

6. onrpr.{ecKa-fi cr4creMa rJra3a. EuoQrasraqecKrae ocHoBbr 3peHr.rfl
7' 3axoHrr nornoqeH.,fl vI pacceqHI4, cBera. ocnonrr Soro*onopprMerppr1n ucnexrposoroMerpr'rr4. JI.p. flouoqeuue u paccerHr{e cBera. ocHosrr

Konopr.rMeTpuqecKofo aHiurv3a
8. Arounbre r4 MoneKynrpHbre cleKTpbr. Cnexrpu u3nyr{eHr4, rr [ornoq eurfl.

cuexrparbHbre nprz6opu. JI.p. o.rro"r, cneKrpanbHoro aHarr*3a

_ 9. Bunyx4eHHbre r43nyqeHux. Jlasep"r. 4afi.rB,e na3epHoro r{3nytreHufl Ha6uororuqecKHe rKaHI'I. JI.p. rlpraHl{I4tr pefrweuxna3epoB, ux caoftcrBa 14 npr4MeHeHr,e
10' loeuue^rpufl. JI.p. onpe4eleHue Maccoaofr aKruBHocrr.r rpoAyKroB

I],ITAH}4fl I4 CTPOHTCJIbHbIX MATCPI{IUOB C TIOMOIIIbIO PAAIIOMETPA

loBepxHocTHOfO HaTrxeHr4.f,
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tIE PEIIEHb TIPAKTI4TIE CKUX 3AH.fl TI,I IT
I cenaecrp

l ' @rasu'IecKl'Ie cnoficrsa 6uororn.IecKr,rx ueu6pau. Tpaucnopr BenlecrB rrepe3
6Hororu'IecKrle naeu6paHu. Cr"poenue u Qnsnvecxae cnoficrsa olaororu.recxilx
r'reu6pan' flaccunuufi TpaHcnopr BeIrIecrB rrepe3 6uouena6paHbr, ero Br4Ahr t4MareMarHrlecKoe onrlcaHlle. YpanueHne Teopelra, Hepncra-lSauxa u @uxa.Axrusurrfi rpaHcnopr. Harpzfi-xarueeufi nacoC.

2' feHeparJltflLrpaclpocrpaHeHlle rloreHrlu€rJra geficrnu.f,. I,Irorosoe 3aH.,rrr4e rro
TeMaM <Bne4euue B AI4cIIt4trnuHy <Euolae4urlr.rHcKa-fi Snsuxa>>. MareuaraqecKoe
MoAeJIr4poBaHHe ue4uxo-6LroJrorr{qecKr{x rlMUAeJlr4pOBaHHe ue4uxo-oLIoJIOfI{qeCKr{x 14 Qaprr,raqenrr4rrecKr4x
Mexauraxa>>, <Monerynflp*ar QrEsuxa>>, <Buo@nszxa KJrerKr4. Mr

lpoqeccoB.

6uorora.recKux xpoqeccoB)).
Mo4enupoBaHue

2 ceuecrp
l ' BosaeficrBl{e BhlcoKoqacrorHbrx ToKoB kt uorefi Ha opraHH3M.

I4cnomsoBaHl'Ie YBr{-rol elasuitB MeArarlr4He. }I:yveHr4e MeroAoB r,r arraparypbr AnflBbrcoKoqacroruofi Tepanur,r.
2. krroroeoe 3aHrrr4e no pa3Aeny <<3neKTpr,rqecrBo u MarHerH3M))
3. PenrreHoBcKoe r,r3nyrreHue.
4. I4roroaoe 3aHrrr,re [o pa3AeJraM <<onrurca>>, <<@u:uKa aroMoB r,r MoneKyn)
5' PaluoaKrl4BHocrr. ,.{osunaerpufl. I4roronoe 3aHlrrue no pirAeny <<flaepua,,

Qusuxa>>.

frEPErrEHr "unxrglrZ
(:aowraa @opMA [oJryrrnHr.tfl oEpA3oB tnut)

1'MexanuqecKue xore6aHz.f,. Pa^sroxeHr.re rore6aHzfi B rapMoHr{qecxnfi
crIeKTp' MexaHIl'IecKI'Ie BoJIHrI. 3ueprerzqecrue xapaKTepr,rcrr.rKg MexaHrrqecxofi
BoJIHbI' O6rqr're cnoficrsa pr oco6eHHocrra MoneKynf,pHoro crpoeHr,rs xuAxocrefi.
Moneryn-flpHoe ABIaxeHrIe B xl{AKocrflx. -flsreHr.re lepeHoca B xr,rAKocrrx.
@rasu'Iecxue ocHoBhr rI'IApoApIHaMrrKkr t4leaJrbnofi u sqsxofi xLrAKocrtr. Mero4u
OlpeAeneHl4, BT3KOCTLI XLTAKOCTefi

2' @nsu'tecKl{e csoficrna 6uororu.{ecKr,rx ueur6pau. TpaHcnopr BerrlecrB rrepe3
6zoror,'IecK[Ie ueu6paHrt. Euouoreurlr4anbr rroKor v Ltx r4oHHaf, rrpr4poAa.
@opuupoBaHr4e iraeu6pauHbrx noreHrlr,ranoB KnerKH rrpu ee no:6yx4eurau.

3. 3nexrpouarHrirHbre role6aHuq uJ' JneKTpoMarHI4THbIe role6aHur l{ BoJIHrI. 3axonu rrorJrorrleHtflvpacceflHLtfl
cBera. ocnoerr sororonopzMerpr4lr r,r cleKTpooorourerprau.

ttEpEqEHb JIAEopATopHbrx 3Arrfl Tr{fi
(s,touHax @opMA rIoJryrIEHI,ttr ospA3on*rnl)

1' Axycruxa. EuoQ[3I4rIecKue ocHoBbr Sopvrupo BaHprfl cnyxoBoro oqyqeHrrr.
3ayx, ynbrpa3ByK, raH$paanyx. ymrpa:nyx^. AxycruqecKue v ynbrpa3ByKoBbre
MeroAbr HccneAoBannfl, u nosAeficrBr4f, B MeArrIIr4He.
x ap aKTepkraT uKu yxa H a nopo f e cnbrrrrr4MocTr.r

JI.p. CH-srue crreKrpilnrnofi
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*:_:_i;,?iffi' ;Hffffi .' 
"". 

f;;ff..ffi 
,T::Ij:l,oro crpoeH,,r x,r*o creru

@usz'recrr4e ocHoBbr rr.rApoAr4HaMr4K H u*eanb;'#yt rx;#';* 
B xrir*oc,x.

#i:17':l;r'a}r'#o xt,rxocrefi ' rl'p o"p'o"""'"'^ 
";:H:1I"*X["J;

3' fIoaepxHOCTHOe Har-f,xeHr4e. JI.p. oupe4eneuue xoeQQuqueHraTIOBEPXHOCTHO. O HATf, XEHII.'I XI{AKOCTI4 METOAOU PE6UTTACPA4. flepervreuurrfi ror. pa
I4rv.ne2Laruc xr.rB
oupe4e,e,;";;i.,:;ffi *'*#xl;H,H:T:;,.#.*txiiiT*i'""d1"-i

5. BosaeficrBlre BbrcoKoqacrorHrrx ToKoB H noleli Ha opraHa3M.I4cno*soBaHLIe YBY-ron 
"au,rnB MeAlrrlr4.r.. aryr"Hr,e MeroAoB 14 anlaparypbr 

AJr.,rx,I:ffi:X;t#r"' repanuu' JI'p' @asr'r;c*re rp,Hr{r4nhr BbrcoKoqacroruofi

6' 3ne*poMarHrITHrre role6 aHuflr4 BoJrHhr. 3axoHrr rrornorueH uflLrpacce\HvrflcBeTa. cuerrpu u3nyqeHu' 14 ,rorurollleH,,r. Aronanonpe4enerri *orqeHTparl,ri o[TaqecKr,r aKTrrBH"r'""'MoneKyn'pHEIe 
cuexrprr. JI.p.

7. Peoparcqzs vr peopaxroMerpr,rf,. il:'*3'#.;H:ffiI"*,1[*ur.*npeJroMneHru xr.rAKocTa peopaxroMeTpoM
8. Onr,.rec*a,r_ ,r*po.*orrr. OcHosrr srexrpouHofi vr :ou4onofiMr4KpocKorruu. JL.p. lIeuepeur4e MiurErx o6rexron ce' 3aro,u norno,ueH Lrn u paccenH*., .r.ru.nH:trf ilXl3::ffi MerpHLt u

:ffi:f",0#;T:,XXf; r,*X," 
ro"o*" 

',"--- r- pacce,Hrire cBera. ocHos,

ltEPE qEHb IPAKTI,IqE CKI{X gAHf, rl,ili(saowaa oopMA [oJryrrEHurr orpA3oBanua)

1' @asaxa u 6aoue4urlrrHc*a, @zsuxa, npeAMer H MeroAbr. Bae4enae BlparcaKyM.
2' ousu'tec*I,e csofictna 6uororz'recKlrx ueu6paH. TpaucuopT BerqecrB yepe3

$lff#"T;x;: "H;fffiillgn*::m-.,o*o, 
u ux r4oHHan rpLrpoAa

3aH''IrLI e ro reMaM <Mexa,uKo)), ((Mor.*rrffi ffiH:11ffi"#;?-fl::ril:Mo4elupoBaHr{e 6uoloruqaa*r, rpoqeccoB)
3' Bo:aeficTBr{e BErcoKoqacrorH'rx ToKoB u nolefi Ha opraHh3M.Tlcno*soBaHr{e vBv-xol 

"6urrirB MeAr4rlane. HsyveHae MeroAoB u alnaparypbr 
An_rrBbrcoKoqacroruofr repanrrr4. Irlroroaoe 3;Hfl;;; ro reMe <3ner<rpr.rqecrBo uMAfHCTI43M))

4. 3axonrr rrorJrorrleHr4.rr H pacce_f,Hr.t{ cBera. pa4zoarr[IBHocrb.B:auuo4eficrsue uoHu3UpyIorII4X A3nyqeHufi c aerqecrBoM. {osuuerpz-s. I4roronoe3aH'rITr4e rro TeMaM <<onraxa>>, <<@z:uKa aroMOB rr MoJreK yn>, <<,,repHa.fl Qz:r.rxa>
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COCTABI{TEJIH:

3aselyroqufi xaQe4pofi MeAurlrrHcxofr Lt6uororu.recrofi Qu:zxn yqpexAeHu,
o6pa:oaannr <Eelopyccxufi rocy.qapcrseHHrrfi
MeAr,rqr{Hcrufi yHHBepc 14 Ter)), KaHAr,rAar Qrasnxo-
MaTeMaTrrrrecKr4x HayK, AOIIeHT

,.{oqeHr xaQe4prr Me.quqr{Hcxofi u
1pt43t4Ku yqpexAeHLfi

o6pasonauux <Eeropyccxufi rocyAapcrseHnrrfi

6uororz.recxofi @usuxra

M eAr.rqr{Hcxzfi yHHB epc tETer), KaHAr{Aar S u:raxo_
MaTeMaTr,rqecKLrx HayK, AOTIeHT

Craprurzfi npeIIoAaBaTeJrb xaQe4pu
MeAurlr{Hcxofi Lr 6uororz.recxofi Qraeraxra

a--

ffi.B.fonrqes
-/

,/

yqpexAeHu.f, o6pa:oaanu.r <Eelopyccrprfi /)focyAapcrnensnfi MeAr{rlr.rHcxzfi yH}rBepcr,"r> 
c4__7.c.Tapacux

rocyAapcrseHHHI
yHr,rBepcr{TeT)

J4, c6 2023

O.H.Eenas

26r H.C. fyprEna

fua

OQopurenze yue6Hofi npolpaMMbr Lr conpoBoxAaroqux AOKyMeHToBcoorBercrByer ycraHoBneHHbrM rpe6onauuru.

[exan Saprraaqenrr.rqecKoro Saxynrrera
yqpexAeHut o6pazoBaHrd.,r <Eenopyccxprfi

Mero4ucr orAena HayrrHo-MeroAuqecKoro
o6ecne.re uut olpa3oBareJrbHoro npoqecca
yqpexAeHw o6pazoBaHufl
<<E enopyc cxwit rocy4apcreeHHrrfi
MeAr,rrlt4 Hcxrafi yHuBepc r,rrer)

J4, Qf. 2023

MeAr4rIHHcxuit

A.lI.floropenoBa


