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II Ofl CHITTE JI b HAfl 3 A[II{ CK A

<<MeAuquHcKa, v 6uoloraqecKaf, (ru:raxu yue6uat, AIIcIIHnJIHHa

ecrecrBeHHoHayrrHofo MoAynf,, coAepxaulafl cucTeMaTI43l4poBaHHbIe Hayr{HbIe

3HaHr{, o Qu:uuecxux 3aKoHax u flBJleHlrflx [pI4MeHnreJlbHo K peueHl4to

MeAr4rlrrHcKr4x 3aAaq, a raK)Ke o6 ycrpoficrBe MeAr4uascxofi annaparypbl I4 rrpaBlanax

ee 6esonacHoro r{cnoJrb3o BaHufl..

I-{enr yve6uofi .ur4cuaflnlrHbr <MeAuquHcKa.fl v 6nororu.recKa{ Quaraxa>> -
Soprr,rupoBaHr4e 6asonoff upo$eccraouamsoft KoM[ereHuI4H Anfl IIpI4MeHeHI4fl

coBpeMeHHbrx MeToAoB Ar4af HocTr4Kr4 14 JIeqeHHr.

3apLaqu yre6nofi Ar4crrr4nnr4Hbr <MeAraquHcKa.f, u 6uororu.{ecKafl $usuxa>
cocrof,T a SopmupoBaHI4H y cryAeHroB HayLIHbtx sHauufi o:

$u:uvecxux csoficrsax 6zororh.recKr4x rrauefr, Susuuecxux kr $u:raro-
XLIMI,IqeCKI4X IIpOqeCCax, [pOTeKaIOUIl4X B XaBOM opraHH3Me, COBpeMeHHbIx MeTOAaX

I4X I4CCneAOBaHklfl kt OilkrAAHI,,,.fl;

MexaHu3Max Bll^uflHkrfl. Qra:nuecxux Saxropon Ha opraHr43M qeroBeKa,

rfnsnuecxr4x ocHoBax SyHxqraoru4poBaHrrf, coBpeMeHHofi ueAuquHcxofi an[aparypbr;

Suauuecxax ocHoBax coBpeMeHHbrx MeroAoB AHarHocrr4Kr4 cocro.rrHr4,
opfaHr43Ma qeJroBeKa,

yrr,tenufr lr HaBbrKon, ueo6xoAr4Mbrx An.f,:

SopurlpoBatrfl. orrbrra r,rcronb3oBatufl. zuauwfi, o MareMaruqecKux MeroAax
pelueHl4fl HarrHo-[paKTHrIecKI,Ix, KJI[Hr4qecKtlx 14 cTaTucTurrecK[x 3aAar{ u Ltx

rrpr4MeHeHwg. B MeAurII4He, a TaK xe Anfl BnaAeHufl cI4cTeMHbIM r4 cpaBHlITeJrbHbrM

AH€IIII43OM;

r{crroJrb3oBaHr4f, na6oparopHoro, AHarHocruqecKofo, Tepa[eBTr4qecKoro

o6opy4oeaHun 14 uHTepnperat\ut4 pe3ynbraroe,na6oparopHbrx MeroAoB r,rccneAoBaHrfl;

6egonacHofi pa6orn c MeAurlr,rucxofi annaparypofi .

3uaHnr, yMeHr,l{, HaBbrKr4, [onyrreHHbre [pH rrcy.r,eHl4r yve6nofi Ar.rcqlrlrJrr{Hbr
<MeAuquHcKaq n 6noror[qecKafl Su:uxa>, ueo6xoAraMbl AJIf, ycrrelxHoro I,I3yqeHut

cneAyrouux yue6ubrx Ar4cur4rrJrr4H: <MeAuqnHcKafl 6aororuq u o6ulas reHerl4Ka)),

<AHarour4fl r{eroBexa)), <PaAuaqnoHrrafl H 3KoJrofrLrecKaf, MeAlIrrr4Ha>>, <Jlyveaar

Ar4arHocr wKa u nyqeBafl TepaIII4r)), MoAyJrl <MeAnxo-6noloruqecxa fi 1 >.

Cry4eHr, ocsounuruft coAepxaHr,re yve6Horo MarepnaJla yue6uofi

Ar.rcrlurrnr4Hbr, AonxeH o6raAau cre4yroutefi 6asoeoft npo$ecczoualnHofi
KoMrrereHr{uefr: upr,rMeHflTb ocHoBHrre 6r.ro$u3uqecKr4e 3aKoHbI u 3uauufl o6 o6ulnx
npr,rHrlr{rrax Qyuxrlr,roHr.rpoBaHr,r, MeAr4ur4HcKoro o6opylonaHnfl. Antr peueHVfl,3aha.u

npoQeccraoualruofi Aeqrert HocrH.
B pe3ynbrare H3yqeHar yve6nofi Aricqr4tIJIr4Hbr <MeAwquHcKaq

6uororuqecKaf, rpra:Hxa> cryAeHT AonxeH
3HATb:

o6ulue 3aKoHbI $usraxra vr 6uoSwzuxu, rexaudl4e B ocHoBe [poqeccoB,
npoTeKarour.rx B opfaHl43Me LIenoBeKa;

6aopeolorr{qecKr4e cnoficrna 6uororu.{ecKr4x rrasefi u xuAxoctefi;
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xaparflepkrcrr4nu Suauveucux $axropoe (leue6unx, Krr,rMarr4r{ecKax,

rrpor{3BoAcreeuHrrx), oKa3blBarcrqux sosAeftcrsHe Ha opraHH3M qenoBeKa kl

6no(lu:nuecKrre MexaHr43Mbr raxoro ro:leficrsux;
Ha3HaqeHlle, ocHoBbI ycrpoficrna MeAr4ru4Hucofi ail[aparypbr, TexHr{Ky

OesonacHocrr4 npr4 pa6ore c He[;
Qnrnvecxlre MeroAbI I4ccneAoBaHr4, Ber.qecrB 14 f, BJreHr4 fi uprapo4rr;
MeroAbI MareMarI,I.{ ecxofr o6pa6orxr4 MeAnKo-6uolornLrecK[x AaHHbrx ;

yMerb:
[pr{MeHf, Tr Susr,r.recKr4e M eroAbt r4ccneAoB aHufl Be rrlecrB ;

rr oJr b3o Barbc, o o H o BH bI M r4 t{3M epaTe JI b Hbr M I4 up ra 6 op arra ra ;

I4ccneAoBarr SraswqecKl,Ie ceoficraa BeulecrB r4 o[peAeJrtrTb us SuszvecKr{e
xapaKTepvrcTuKvr;

npoBoAr4Tb crarlrcrt4qecKyro o6pa6orxy pe3ynbraroB H3Mepenrafi ;

IlHTeprperl,IpoBarb pe3ynbrarbr r4ccneAoBaH:afl, Qn:avecxux xapaKTepr{crr4K
BerrlecTB;

aHanv3upo B aTb II oI yq e HH bI e 3K c IIe p u M eHTaJr b H br e,{ aH H bI e ;

Aenarb BbIBoAbI Ha ocHoBaHH[r lonyqeHHbrx Qusuuecxax xapaKTepr4crrrK
Berr{ecTB;

BJraAeTb:

HaBbIKaMI4 [paKTl4qecKoro r4cronl,3oBaHufr upra6opon vr au[perypbr npr4

$ueu.recxoM aHaJrH3e BerqecrB;
MeroAaMIa olpeAereHuq pa3nr4r-rHbrx Qu:uvecxnx xapaKTepr{crr{K MeAraKo-

6uororu.recKr4x o6rexron;
MeroAr4Kofi oqenxu [orpeuuocrtr rr3MepeHufl;
npaKTI{qecKI4MI4 HaBrIKaMI,I uc[oJrb3oBaHufl neqe6Hofi u Ar4arHocrlE.{ecxofi

arnaparypbr.
B paMKax o6pasoaareJlbHoro rrpol(ecca [o AaHHofi yve6uoft lr4crlr4[Jrr4He

cTyAeHT AonxeH npno6pecru He roJIbKo reoperr,rqecKue 3HaH]|lfl, [paKTurrecKr,re
yMeHI4t I,I HaBIIKH no cnerluaJlbHocur, Ho 14 pa3Blrrb cnofr IleHHocrHo-rr,rrrHoctuufi,
AyxonHrrfi noreHlrl4al, cdloprralrpoBarb KaqecrBa narpuora tl rpax.(aHvrla, roroBoro K

aKTIIBHoMy yr{acrulo B 3KoHoMuuecxofi, [porr3BoAcreeHHofr, coquaJrbHo-Kynbrypuofi
u o6urecrseHnofi xr43HH crpaHbr.

Bcero Ha I43yrreHne y.re6nofi AracuuuJu4Hbr orBoAHTc x 216 aKaAeMlrqecKr4x
qacoB. Pacupe4eJleHl4e ayAnropHblx r{acoB no BnAaM zalarrrufi: 16 .racos nexqrafi (n
roM rltlcre 5 qacoa ynpaenreuofi caMocroflrertuofi pa6oru (yCP)), 43 qaca
la6opatopHblx zausrufr. 27 LracoB npaKTr4qecKr4x zauxtuitr, 130 qacoB

caMocro.rrrelruofi pa6orrr cryAeHTa.
IlpoueNyroqHar arrecraur4, npoBoAr4Te, B coorBercrBt4u c yre6Huu rrJraHoM

ro crer{r4€LrbHocrrr n $oprvre 3aqera ( I ceuecrp) u exsaMeHa (2 ceuecrp).
(Dopua ilonyqeHaa o6pa:onatufl, - oqHaf, AHeBHa{.
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TEMAT14TTECKI4 [ nreH

HaraN{eHoeaHr4e pa3Aela (renau)

1. Marenaaruqecxoe MoAe,'rupoBaHue
6uonoruqecKrrx flpoueccoB u o6pa6orra

MeAHKO-

MEAITIIIIHCKIIX
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AaHHbrx
1.1. Oqrosu au(l$epeuuuarrbHoro 14Cr{PIOi'IeHI4r.
IrlccreAosaHze QyuxqraouaJrbHbrx 3aBrrcr.rMocrefi.
Onpe4eleHr4e cKop ocreft usl,re HeHilfl, t4 rp a1uonron Qynxqrafi .

1.2. Ocnossr r4HTerparbHoro vcLtr4cilelul. trrteroaii
HaxoxAeHu.g HeorrpeAerer{Hbrx aHTerpaJroB. Buquc,teuue
o-[p_eA gJr e HH b-lx..r4 HT-erp a!.r_o B

2. ocnonrr ouourexauuxu. Er;*;iil;il ;yil.
A rcy q1g.r g g.f.Sr e_ 

. 
M ero-A br r{ c c r'r eA o B a H r{ fl

2.l.MexaHr4rrecKr{e csoffcrsa 6aororaqecxux
O"upe49n9Hr.re_MoAy_nfl y_rp_yro_crr,r.Marepr4aroB

2.2. Mexasr4qecrr4e Kore6aHu.r. Ilpeo6pa:orarre O,p;.-Ari;
o6pa6orxu rl4arHo,cr[rr{eeKr4x AaHHbrx. Mexau uqecKr4e B oJTHbr

2.3 . Buoaxv.i"*i. Vriipffi tr< ; ;;;;fi ;ina. A*r.iroecnre
r4erolbl r.rgqg-gAoBaur4{ r4 Bo3Aei4crsun B MeAprrlr4He

2.4.Bwofiw3r4qecKue oc'oBbr Sopur.rpouaurar cryiouoio

3. Euopeo.norun. @us,.recKue ocHoBbr reMoAr{HaMrKrr.
3lerugHrug S us u ru no,Bepxuo-crHblx s B.ne uu f
3.1 . @u:u.recKr4e ocHoBbl rr{ApoAtrHaMnKr.r raAealtuofi u

flBTTEHI4fl,

4. flsJreauq nepeuoca u Qusuuecmue rtpoqeccr,t B
6[ororu'recrcrrx ueru6panax. Mem6paHHbre loreHurraJrbr
KJICTKII

-4."i. c;dffi ;;-- o;,il;;il;^*;;o, ;;;;*-6ilffi ffi ;il;
,. 

Tp_gr-qir opr F-.gule-grB 11gp g: 6u o J'r o.rr4 q e_c Kri e u e u 6pau lr
4.2.@opur4poBaHr4e ueu6piHniii nor.rur{arroB KnerKr,r B

rroKoe vnpv ee nos6yxtAeHutr. feneparlrarr rj paclpocrpitFreHHe
rrorgHl1r4ala a_gfi-9ru4q no a KcoHaM

5. 3,rer<rpuv;ffi;;-*uinrr"i;; il;;;;; ;p;n;;*;
rreJroBeKa, SJIeKTprrqecKne nogAefrcrnug u MeroAbr

2
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3, l-, B gq xo-.3-r4M e-_Ip r4fl

3.4. llonepxHocrHoe Harfl)r(eHue B )r(r4Ar(ocrn. Kanu,urrpuue
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HauuesoraHr{e pa3Aena (rel,tu)

5.1. Ousu.recKr4e ocHoBbr 3neKTporpa$mu rxauefi 14 opraHoB

. op-ra-H-ra-3M-a qeJr o-Be Ka. O c Hos rr s Jr e KTp o Kap4zorpa$ra n
5.2.I4cnotE3oBaHHe rroerorHHoro u nepeMenHoro roKa B

MeAI,rqI,IHe. 3xeusa,'IeHTI{at 3reKTpr,rqecKag cxeMa Nusoft
TKaHra. (Dusu.recxr4e ocHotsbr peorpaSrau
5.3.Bzo$ugurecxu" ocHoBbr rr"nrpoiirryrruru opiuuou,
rxauefi
i.4. B;iA;fiffi;; na opiirri* -r.nou.nu 

uliCunoruCioiri,i
ToKoB u rolefi. Mer:oArr u ailfiapa"typa 1ilfl, BbrcoKorracroruoft
Tepanr4r4

5.5.flony.renue u perr4crparlkt{ ueAuro-6uoloruqecrofi
uH$o-pmauur,r

6. SrercrponrarHuruoe u3r'ryqeHue, efo rrcrroJlb3oBaHl{e B

M-e-A rr rl_r! H 
-e_,...3--.n-gll 

e_urs1 Q u : u rc u a r o M o B tr M 
-o 

J'r e Ky Jr

6.l. 3nexrpoMarHurHr,re BoJrHbr, vrx cnoficrea. MeroAr,r
nonyqeHx, nonrpll3oBaHHofo cBera. Irlcno,rrsoBaHr4e
rroIrflpl43aur4oHHlrx MeToAoB AJrfl 14CCJTQAOBaHT4fl

6ra o,r oruq e_c Kr.rx o 6r,exro e, O-uruu ec K?I aKTr4 B H o c.rb

6.2. PerppaKroMerpr.rfl . Onpele:reHue I(OHUeHTpaur4U

pacrBopoB c rroMoulbro pe$parooMerpa. flpuuquurr

6.3. OnrraqecKa, MlrKpocKoflHfl. OcHonu olexrpouuofi Lt

so-Hrosofi MuKpocKonfiv

Konra.{ecrao qacoB

. 
a)-Ar{To p rr brx 3?H flT wrl

_ -...,.-y_ , npaKrn I na6opa-neKuHH ' Ir LIecKux I ToDHbtx

6:9

4
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6.4. Tennogoe u3ryrleHl,re reJr,

xapaKTepucTr4Kr,I TeIIJIoBofo r43ryLIeH14r.

SHepreruuecKue
TenroeraAeHue v

repv o-rp_a$rE1 B- M eArlu u H e

6.5. 3axouur norJrorueHr4.rr u paccerHr4fl cBera. OcHosu

Qoro-ronopvMerp_l1r4r4cn9_K-rp*oQorouerpwu
6.6. VIzttyrreHue Lr [ourorqeHr4e gHeprr4r4 aroMaMrz 14

MoneKynaMr,r, OcHosrr cneKTpanrHoro aHalv3a. Cterrprr
HCItyCSaHI{' H rrOfJrOUIeHH'

6,7. J[our4HecqeHuu.s. OcuosHbre xapaxTepr,raruxr,r 14 3aKoHbr

JrroMHHecue_HrlHH

6.8. BuuyxAeHHoe I,I3JIyLIeHt{e. Ilasepn. Caoficrsa na3epHoro
I43nyr{ eH-r4a, flp-raueHeH He Jr a3epoB B MeAL{qr.r He

6.l0.Toptuo3Hoe u xapaKTepr4crr4qecKoe peHrreHoBcKoe

u3ryqeuue. Csoficrsa peHTreHoBcKoro u3ryqeHr4, t4 ero
prc rroJr b 3o_pa_H r4 e 

_B 14 
gA r,r u H"H e

'/ .l.PaluoaKruBHocrb. I4cxyccrneuuar v ccrecrBeHHa{
paAlIoaKTlIBHocrL. B:annroAeilcrspre rroHr.{3r,rpyrouirx

usryueHufi c BeulecrBoM



Ko,ru.{ecreo qacoB

ayAr{TopH brx gauqrr.rft

neKqHfi i ' ILlecKHx I TopHbtx

7.2.fiozuuerpr4fl r.roHra3r,rpyrculero fi3ily.ueHr4fl. Mero4rr

7 .3 . MarsurHo-pe3 oH auclaafl. rouorpa$ ur. Patu o uyrcJrrrAHbr e

MeroAbr .qr4arHocrr4Kr4 u,lyueeofi ^repailuu. flo:urpouuo-
3Mrrcckt oHHafl ToM oru abufl,
Bcero qacoB

COAE PXAHII E YII EEHOTO MATEPI'IA JIA

1. MarenaaruqecKoe MoAeJrr{poBaHrre naeAurco-6[o,'rorr.rqecKrrx
Ilpoqeccon u o6pa6oTKa MeArrur.rHcKr,rx AaHHbrx

1.1. Ocnonrt anQ$epeHuI{aJIbHoro rrcqrrcJreHufl. [Icc.reAosaHue
SyurcqlloHaJIbHblx 3aBIrcHMocrefr. Onpege.rreHr{e crcopocrefi tl3MeHeHHq il
rpaArreHToa Qyu xqu ft . 3.nerueHTbr reop[ [r rrorperrr Hocrefr

flporz:no4Har dlynrclll4rr KaK Mepa cKopocrr4 rpoqecca. fpa4raeu'mr. flpravreHeHr4e
rIpoI{3BoAHbIx Ailfl t4ccJreAoBaHr4fl $ynxunff Ha gKcrpeMyM. flpousaoguax pr

ara$SepeHIII4arI QyHrqara, I4x reoMerpzqecK nfi y cpz:nuecxufi cunrcl. flpousnoAHbre
BbIc[II4x IIopflAKoB. AuSQepeHIIHan rpyHxqrara o4uofi uepeueuuofi. gacrnue
rIpoI43BoAHbIe 14 uolHufi nuQ$epeHIII4iLn Qyuxqrau MHorHx rrepeMeHHux. CocroflHr4e
opraHl43Ma r{enoBeKa KaK rfynxqux MHorr4x nepeMeHHbrx. Merogrr o6pa6orxu
MeAHUlIHcKirx AaHHL,tx. flpxn,{ure vt KocBeHHbre H3MepeHHrr. Oueuxa roqHocrr4
lonyqeHHoro B o[blTax pe3ynbrara. floneprareJ'rbHaf, BeporrHocrb 14 AoBepuTelrutrft
I,IHTepBan, orHocHTeJIbHa, oruu6xa r,r3MepeHr4it. O6pa6orKa pe3ynbraroB rrpf,Mbrx r4

KocBeHHbrx usrraepeuufi .

1.2. Ocuonrt LIHTerpaJIbHor-o ncqrrcJreHur. MeroArr HaxoxAeHr{fl
HeorlpeAeJreHHblx HHTerpaJros. Bur.rucJreHr{e ortpeAeJreHHbrx r{HTerpaJroB

flepnoo6pa3Hafl. SyHrcqrza 14 HeorpeAereusnft rrHrerpan. Oupe4eleHuuff
[HTerpan, ero [prIMeHeHI4e Arf, BbrLrLlcJTeHnfl nroulaAefi Sn.yp a pa6omr nepenaennofi
cI4JIbi. I4cnoll:oBaH4e HH'rerpanbHoro vcy\crreH\fl B Bepof,THocrHbrx MeroAax
I4ccJIeAoBauvrfl B MeAI4rrI4se. MeroAbr HaxoxAeHwfl HeonpeAeJreHHbrx z olpeAeneHHbrx
r4Hrerpanor. flpannno Hbroro Ha-JIefi 6nr.r rla.

2. Ocsonrt duouexaul{Kr{. EuouexaHr{Ka cJryxa.ArcycrnuecrcHeMeroAbr
IrccJreAoBaHIlIfl

2.1. MexaHtl.IecKIre cnoiicrsa 6uo,torn.recKnx rmauefi. Onpe4ereHlre
MOAyJrfl yrrpyfocTr,r MaTepr{aJroB

MexaHuqecKne ge$opruaqun. 3axoH fyxa, MoAynb ynpyrocrra. Onpe4eneHr,re
MoAyn, ynpyrocrr,r Marep[anoB. Ynpyrne, Bf,3KHe 14 Bfl3Koynpyrae cpeAbr, r4x

MexaHI4qecKHe xapaKTepl4crl4Ka 14 MoAena. Mexaunqecxrae cnoficrna 6uororu.lecKlrx
rxagefi: xocrsofi TKaHr4, Mbrruu, cyxoxznr{ff, creuox cocyAoB.

2.2. MexauuqecKlle xo.ne6auun. fIpeo6pa3oBaHr{e @ypue 4.nn o6pa6ormn
AIr arH ocrtl qecKtlx Aa H HbIx. Mexa H lt qec KI{e BoJI H bI

8

HauMeHosanr4e pa3Aena (rerr,r tr)
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MexauaqecKue rore6auus. faplronzvecrae xore6anus. 3ueprna
rapMoHratrecKr4x KoJre6aHlrfi. CnoxeHue Kone6aHuf4, faprrrouu.{ecxufi crIeKTp cJIoxHbIx

xole6asuft. Ilpeo6pa:oBaHr4e @ypne v ero rpHMeHeHI4e Anf, o6pa6orxu

AUaTHOCTI4TIeCKHX AaHHbIX.

MexaHuqecKa, BoJrHa. 3nepreruqecKr4e xapaKTepl4cr[Kt4 BoJIHII: IIoroK
3Heprur4 BoJrHbr, r4HTeHczBHoclb (n.norHocrb IIoroKa:uepnra). 3(l$exr fonnepa.

2,3. BuoaxycrrrKa. YrsrparByK r{ ero csoficrBa. AxycruuecKne MeroAbI
rrccJreAoBalg,rafl n sosAeilcrBlrfl B MeAI{qIrHe

Knaccu$raKarJvrr, 3ByKoB. @[gruecxr.re xapaKTepuc^tuKr 3ByKa: rlacrora,

HHTeHcr{BHocrb, c[eKTpanrHufi cocraB. XapamepverurKu cnyxoBoro olqyueurfl, u vtx
cBr3b c SusuuecKlrMu xapaKTepucruKaMu 3ByKa. O'rpaxeuue H IrornoqeHl4e 3ByKoBbIx

BoJrH. Axycruueclcrfi uIMrIeAaHc.

llpuuqranu ynbrpa3Byxonoir Br3yarwual\ktr4 opraHoB Lt

qeJroBeKa. Ynrrp€I3ByKoBaf, AI4arHocrI4Ka. Br,roSrasuqecKI4e

ynbrpzBByKa Ha KJrerKr4 t4 TKaHI4 opfaHl43Ma qeroBeKa.

xupypu4r{ecKoe rrpr4MeHeHr4e ynbrpa3ByKa. flpnueueHue oQ$exra ,{ounepa [nfl
HeLIHBa3HBHO|O I43MepeHI,Ifl CKOpo CTI4 KpOBOToKa,

IrluQpa:nyx. Oco6eHHocra l:ertcrsun uuQpa:eyKa Ha 6uororn.IecKue o6texrlt.
2.4. EnoQu:uqecKr{e ocHoBbr QopnaupoBaHHfl cJtyxoBoro oIqyuIeHIrfl.

Aygr,romerpl{r

.{uarparurrla cJrbrrrrr,rMocru. 3axos Be6epa-@exHepa. Ypoeenr I,IHTeHcI,IBHocTLI H

ypoBeHb r-poMKocrkr, e1vr:r.t4L\br r43MepeHur, cB{3b MexAy HvrMr4. @ouoxapgnorpaSrar.
Ay4novrerpLrfl. Crurue cneKTpanrHofi xapar{TepwervrKkL r{yBCTBI4TerIbHocrI4 yxa Ha

lopore cJrblrllr4Mocrr4.

3. Euopeo.norlrfl. @[rsuqecxlle ocHoBbr reMoAr{HaMIrKIr. Slenreurrt

Qurnmn rroBepxHocrHblx sefl eutl fi
3.1. @llsuqecxue ocHoBbI

xr{AKocTr{
fr{ApoArrHaMlrKr.r uAea.nuuofi tr sq:rofi

Ocnonurre rroHflTr4.[ rr.{ApoAr4HaM14KH. YpaeueHue Hepa3pblBHocrt4 crpyI4.

VpanueHue Eepuynrur. Teqeru4e B.,r3Kofi xHAKocrH, $oprvrynu Hmorona r flya:efits.
fra4pau raqeeKoe conport4BrleH I4e.

3.2. Euopeo.norufl n Quru.recKLIe ocHoBbI reMoAlIHaMItKIr
Ilaur,trapHoe r4 ryp6yner-rrHoe reLreH[e. Llucno PefiHonrAca. Peolorl4r{ecKl4e

csoficrsa KpoBa, HeHbroroHoncxiafi xapaKTep ee Br3Kocrn. @axropbl, Bnl4rtoulue Ha

Bfl3xocrb KpoBr,r B opraHx3Me rreroBeKa. Ponr 3raari.Ir{Hocrl4 cocyAoB, rlynbcoBafl

BoJrHa. PacnpegeJreHr.re cKopocrn KpoBoroKa a KpoBtHoro AaBneHH, s 6orrrxoM Kpyre

xponoo6parueHr.rfl. flpunleueHr4e ypaBHeHVfl EepHynnra Arir HccneIoBaHVfl. KpoBoroKa B

KpyrrHbrx aprepn-flx H aopre (saxyuopxa aprepru, aprepuamsufr uyM, IIoBeAeHI4e

aHeBpr,r3Mrr). MeroAbI orlpeAeJieHl4fl AaBneHH, t4 c Kopocrl4 KpoBoroKa.

Pa6ora 14 MorrHocrb cepAIIa.

3.3. BucroruMerpl{fl
MeroArr onpereneHfl, Bfl3Kocrti: Croxca, OcrsamAa, porallaouurtfi MeroA.

Onp egeneHr4e Bs3KocrI4 xl4Axocrt4 Br4c Ko3HM erpoM OcrnalrAa.
3.4. [IonepxHocrHoe HarrxeHr{e B ?K}rAKocrIr. KanllrrqpHble flBJIeHl{fl

rxanefi opraHpl3Ma

ocHoBbr Aeitcrsurfl,
Tepanenu4qecKoe u
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Oagu.IecKa, cylqHocrb rIBJIeHI4f, [oBepxHocrHoro HarqxeHu.s. KossrbuqueHr

loBepxHocrHoro HartrxeHuf, r4 MeroAbr ero ofipeAeneuux. fodaBor{Hoe AaBneHI,Ie rroA
xpuroil rroBepxHocrblo xr4AKocrr4, Sopruyna Jlanlaca. CMarryBaHr4e. Kaunlmpuue
,rBJreHlrf,, [rx 3gaqeHue a 1trororuqecKl4x cr{ereMax. fa^:onax su6olng.

4, .fsflenus flepeHoca u Susuuecnue [poueccbr B 6lro,roruqecxr{x
rr eu6 pa u a x. Me vr 6 pa H H br e rr ore H u [r aJr br Kr.r erKr.r

4.1, CrpoeHue w Susu.recrcue csofrcrsa 6nororuqecKrrx uerubpau.
TpaHcuopr BerrrecrB rrepe3 6[ofloruqecxue uena6paHur

Crpoenue M Qusuvecxae cBofrcrsa 6norora.{ecKlrx uena6pau. flaccunutrfi
TpaHclopr BeIrIecrB r{epe3 6nororuqecxr4e uev6paurr, ero Br,rAbr. Mareuau4qecKoe
onv caHl4e naccl{BHoro rpaHcnopra Berr{ecrB. AKIH sH br il rpaHc nopr r4oHoB.

4.2. <DoprvrupoBaHl{e ruena6pauHbrx rroreHquaJroB KJ'rerKH B rloKoe H rrpu ee
no:6yxgeHIrIl. fenepaqur Lr pacrpocrpaHeHtle troreHurraJra geficrnun [o aKcoHaM

Meu6paHHbre IIOTeHIlI4anbI floKor H r4x r4or]Harr [p[po4a. YpanHeHr4e Hepucra.
Ypanueuue fonrAvtaua-XoANxuua-Karua An, noreHunana rroKof, KJrerKu. Mexant,tsla
reHepalluu roreHIII4aiIa aeirctnur., ero ocHoBHbre Sasrr. PeQpaxrepuuft repr4oA.
PacnpocrpaHeHl,Ie rloreHlluaJra.qeficrglrg no 6esN,rHe,.Ir4HoBbrM 14 MueJrHHI43[IpoBaHHbIM
aKcoHaM.

5. S.rrercrpuqecK[e u MarHIrrHbIe flBJreHHr B opraHr{3Me qeJroBeKa,

SreKTpurrecrcue eorAefi cr Bla.s u MeroAbI r,rccJ'reAoBa HI{fl
5.1. @usu.IecKl{e ocHoBbI ?JreKTporpaQuu rrcaHefr n opr-aHoB opraHr{3Ma

rr eJr oBeKa. Oc u o n rr 3Jr e KTpo r(a pA [r o rp a Q r.r u
SlerrpnvecKoe rore kI ero xapar(Tepucrutu. Ilore runonr. Ocuonrr

3JleKrporpaSuu opraHoB opraHu3Ma qenoBeKa. SnexrpoKapAuorpa$w, Teopus
3fiHrxoseHa. Crau.4apruste orBeAeHufl 3fiurxoneua, ycuneHHbre yHurronf,pHbre yr

rpyAHble orBeAeHuf,. @opnarapoBanue :y6r1oe 3neKTpoKapAuorpaMMbr, vx cB.fl3b c
rfu:uonort,r.IecKaMu npoqeccaMl{ B Mr,roKapAe. Onpe4eleHne aMrrnHTyAHr,rx u
BpeMeHHbrx [apaMeTpo B 3neKrpoKapAaofpaMMbt.

5.2. llcuoruroBaHr{e trocronHHoro n [epeMeHHoro roKa B MeA[rrI[rHe.

3rce[nareHTHar 3reKTp[rrecKafl cxeMa xusofi TKaHr{. @t,tslt.recKue ocHoBbr
peorpaQuu

flocrosuu;;,ir u nepeMeHHtrfi rox. 3axou Orr,ra B aa$SepeHr.IuaJrbHofi Sopue.
3lexrpoupoBoAHocrb 6uororu.recKr,rx rxauefr. farraaHra3a\ur ne.{e6Hrrfi
anexrpoQope3. fleperuenHufr rox, ero xapaKrepHCTr4KU. ONan.{ecKoe conporuBJreH}re,
I,IHAyKTI4BHocrb Lr eMKocrb B qen14 nepeMeHHoro roKa. IrltrneAauc ue[r4.
3xs[sareHTHa-[ 3neKTpl4qecKa, cxeMa xnsofr TKaHr4. IrlmueAasc ixunofi TKaHI4, ero
3aBl{cuMocrb or qacrorbr nepeMeHHoro roKa. Ouegxa xu3Hecrofir<ocru rxaHefi.
@fisrdq ec xr4e ocHoBrr peorpa$Htr KaK AuarHocrr4r{ecKoro Mero4a.

5.3. EuoQuruqecK[e ocHoBbr 3,Ter$pocruMyrqrlrru opraHoB tt rrcauefi
IrlunynrcHbre roKr4 tr vtx xaparoepr4crktKr4. ?nexrpoeos6y4rauoerb rKaHeir. Kpranax

3neKrpoBo36yAr,rMocrn, peo6a:a H xpoHaxolrfl. Ypaaueuue Befrca-Jlamtxa.
Xpouar<cuMerpr4fl . 3axos flrc6ya-Pefi uoHa. Snexrp ocrr4Myn.srlr4f, cepAr{a.

Auuaparypa Anfl. sneKrpocrr4Mynflur4u. Onpe1eJreHue [apaMerpoB r4M[ynbcHbrx
roKoB (Alurelruocrl,I I4Mlynbca, Llacrorbr, cxnaNuocrn). I4:yueuue a[[apara
aMrrJrunynbc-TepaIIHa.
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5.4, BorAeficrnne Ha opraHlr3M qefloBeKa BbrcoKoqacrorHblx roKoB u

rroJreil. MeroAsr u a[flaparypa AJrfl BblcoroqacroTHoft Tepattu[I
(Dusllqecxr4e ocuoBbr BbrcoKorracrorHoit"repanul4 Lr 3JreKTpoxr4pyprura. Mero4rr

14 arrnaparypa BbrcoKoqacrorriofi Tepa[r4r4: Ar4arepMus, r4HAyKTorepMutfl,,

ynbTpaBbrcoKor{acToTHafl Tepailr4f , Mr4KpoBonHoBaf TepafiLrfl) Kpar4He

BbrcoKoqacrorHa, Tepafivrfl., MecrHa.[ AapcoHBarrvuar\vrfl.. Harpenanue AugneKTplrKoB r,r

3nerffponuroB B rr oJre yn brpaBbrcoxo ft qacrorbr.

5.5. flo,ryveuue v perucrpauus meAr.tco-Ouorornqecmofi r.rHQopnaaquu

O6o6rueHHa.q cxeMa c6eMa, rtepeAarifi kt perr4crparll,ru ueAuxo-6fiororr{qecrofi
O6rqrae xapaKTepncrLrKt4 w rraccuQuKa\ufl, AarLu4KoB MeAr4Ko-uHQoprvraqna.

6zororuqecxofi rzHSopiraaqr,rra (rz:uepurenbHbrx npeo6paeoaarenefi). faruuxu
TeMrleparypbl. 3aeacuruocrl conporr4BJreHu.[ MeraJrJroB Lt [onynpoBoAHr4KoB or
TeMnepaTypbr. KoHraxruaq pa3Hocrb noTeHuHanoB. Tepuonapa,
repMooJrelopoABr4xyr{as cvlra, fpa4yraponxa repMorapbr, repMr4cropa vr

npoBonoqHoro repMope3r4cropa. Perncrpaqr.rx 6uo$r,r3r,rlrecKr4x [apaMerpoB.
5.6. Yclueuue 6noe.neKTptlqecKHx cr{rHaJroB
O6rque [pl,IHrlr{nbr ycwneHwfl. 3neKTpr,rlrecKr4x cr4rHaJroB. Tpe6onaHfifl

ycr4Jlr4Tenf,M 6uosrexrp14qecKLrx cr{rHanoB. Onpe4eJreHr4e .{acrorHofi (norocu
upouycxaHur) vr auuuryAnofi (4r,ruanarauecKoro gnana:ona) xapaKrepncrr4K

t4 qacToTHE,re xapaKTepucTt4Kvt ocHoBHbrx

3neKrpoKapAuorpaSux, 3neKrpoMvrorpa$ur,
3neKrpo3HqeQanorpa|ux. fuQSepeuqua-nruuI ycr4Jrr4TeJrb, ero rrpr4MeHeHr4e,

oco6 euuo crr4 yr cnoco6 r oAKnroq eHvrfl K raur4eHTy.

6. SrercrpoMarHrrrHoe r.r3JryqeHr{e, ero r{crroJrb3oBaHrre B MeAnrlrrHe.
Srenaesrur Qnsurclr aroMoB n MoJreKyJr

6.1. 3,rercrpoMarHr{THbre BoJrHbr, ux csofrcrsa. MeroAur rtoryqeHufl
florqptl30BaHHoro cBera. LIcno,ru:oBaHr{e ttoJrflpI{3aIIlroHHblx MeroAoB Arq
uccJreAo Ba H r{ r bfiofl oru.recKr,r x o6r,exroe. O nru q ecKafl aKTH BHocrb

O6urve cnoficrsa 3neKTpoMarHurHbrx BoJrH. I-L[xara 3neKTpoMarHr4THbIx BoJIH.

BorHoerre ceoficrna cBera. EcrecrseHusrfi Li, tronf,prl3oeauurrfi cBer. BraArr

loJtflpr43arlu[ cBera. Me'roAbr [onyLreHr,rfl rroJrflpn3oBaHHoro cBera, ocHoBaHHbIe Ha

fl BJreHr,rf, x Eprocrepa, ABynyq eflpenoMne H:rtfl , Auxpou 3M a trornou{eHns. 3axoH Malroca.
Onraqecxaf, aKTHBHocrb. YcrpoficrBo [ontrpr43aunoHHbrx npa6opoB, ocHoBaHHbIx Ha

ABynyqe[peJroMneHnr,r u AHxpoH3Me nornou1eHufl. IIpoxoN4eHI4e cBera r{epe3

rroJrspr4saropu. Ycrpoficrno [oJrtrpr4Merpa. OnpeAeJIeHHe KoHIIeHTpa:q:z.LT oIITI4qecKI4

aKTr,rBHbrx BeuIecTB flonfl pI4MeTpoM.

6.2. PeQpaxroMerpllfl. Onpege,'IeHHe
peQparcroMerpa. flpnnqnuur

ycutkrrenr,. AlaururyAHbre
6noerexrporpaMM:

rroMoulbro
3HAOCKOTIHII

KoHUeHTpaUHIT paCTBOpOB C

eororcoHHoil orITHKr{. OcHossI

3axosrr orpaxeHr4.rr yt [penoMneHnfl cBera. Ycrpoficrno peSpaxroMerpa.

3aeucuN,rocrb rroxasareJr, [penoMneHufl pacrBopoB or KoHIIeHTpauI4I4. Oupe4eleuue
KoH rleHrp a\uu pacrBopo B c noMou-luo pe$paKroMerpa.

-frlespre [oJlHoro BHyrpeHHero orpaxeHr,r, cBera, np]rHu]rlbl noloxouHota

orrrr4Kr4, ycrpofi crBo coBpeMeHHbrx 3HAocKotIoB.
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6.3, Onruqecxag Ml{Kpocmorrufl. Ocuonsr e,rercrpouuofi u :ouAosofi
MlrKpocKoIInH

Onru.Iecxlafi MI4KpocKoII, xoA nyveft B Mr{KpocKorre. Yneruvenue, npeAeJr
pa3pellreHla.fl u pa3peuarc[Iaf, cuoco6socrr orrrr4qecKr,rx Mr4xpocKonoB. @opuyna
A66e. OcHosrt 3JIeKTpoHHoil ur,tt<pocKorrr4lr. Boruosue cnoficrna 3neKTpouon. ,{4uua
BoJIHrI 4e Epofinr. flpegen pa3peuetktfl. 3neKTpoHHoro Mr4KpocKona. @usuqecKr,re
rIpI,IHIIanbI 3oHAoBofi uraxpocxorrr4rr r,r ee nc[oJrb3oBaHae B r4ccJrep'oBarra MeA[rKo-
6nororu.recxr4x o6rexron.

Onpe4eleulre ueHbl AeneHllfl oxynxpuofi rrrKarrbr u lunefisrx pa3MepoB
uuxpoo6reKToB o[TurrecKr4M MHKpocKorroM.

6.4. Tenflosoe tl3ryqeHue reJr. 3uepreurqecxr{e xapaKTepr{cruKrr
TerrJroBoro u3JryqeHutfl, TeurosuAeHue H TepMorpaQur B MeAHur{He

OcHosHHe xapaKTepucrkrKr TelrnoBoro r43nyqeHr4f,. 3HepreruqecKafl
cBerl4Mocrb, cneKTpaJIbHa.f, rrJrorHoerb 3Heprerr4.Iecxofi cBeruMocru,
MoHoxpoMaru\ecxvit xoerf$raqpreHT nornoxleHn.rr. A6colrorHo qepHoe, cepoe v
Apyrlle reJla. 3axourt reilJloBoro u3nyqeHrar (Kr,rpxroQa, CreQaua-Eonrquaua, Buua).
Ooplayra flnaura. Tenrosoe r43nyqeHne

TerrnoBuAeHLrfl 14 TepMorpa$wu B MeAr4rIuHe.

6.5. 3axousr rrorJrorrleHr{r u

Qororco.nopr{ Merp iltr u cnenlpoQoroMerptr r
flououqenne cBera. 3axonrt [ornou-\eHr4, cBera Beu{ecrBoM. floxagarem

rlofnolqeHHfl BeuIecTBa, el-o 3aBHcHMocrb oT AnuHbr BorrHbr cBeTa 14 KoHr{eHTpaIIr4r4

pacrBopa. Koo@$uLII4eHT rrporlycKaHtfl Ll o[Tur{ecKas fiJrorHocrb, HX 3aBr4cr4Mocrb or
AJu4Hbt BoJIHrI a KoHrreHTpaLMH. Ycrpoficrno cporooreKTporonopr4Merpa, o[peAeJreHr4e
c ero noMotubto KoHIIeHTparJLtu pacrBopoB. Oupe4ereuae clerrpa rourorueHr,rq
BelrlecrBa cnexrpoooroMerpotr,t. PaccesHr4e cBera, ero Br4Abr H 3aKoHoMepHocrr,r. 3axoH
Penes. HeQenovr erptrr.

6.6, Lls.nyveulte u rlofJlouleHl{e sHeprlttl aroMaMlr u MoJreKyJraMrr.
OcHosut crleKTpaJr bHoro aHaJr r,r3a. Cn ercrp r,r uclycKa HHfl u rlornouleHlrfl

Teopnx Eopa. Cnexrpri H3nyrreHufl 14 norJroqeHr4fl. Cnexrp aroMa BoropoAa.
OcHonrt aroMHoro kr MoneKynf,pHoro cfiexTpanbHoro aHarrv3a. fpa4yraponr<a
cneKTpocKolla u3nyr{eHneM pryrHofi raunst v veeteAoBaHr,re c[eKTpoB nomo[IeHr4q
reuo mo6r4 Ha KpoB 14 kr apy il4x pacrBopoB.

@oro6nonorr4qecKue rrpoqeccbt, c [eKrp Aeil crnzx.
6.7. IrcruuuecrleHq[q. Ocuoeurre xapaKTeplrcrnKu

ar0Mr{HecueHuIrH
JftoruuuecrreHuu.f,, ee BL,tAbr rr xapaKTepr.tcraKa. 3axoHrr Croxca u BasraJrosa.

Jltouuuecqeurustfi aHaJII,I3 B MeAauune. Co6crseHHa.g JrroMr4HecrleHr.lr{fl

6 uororuqecKr,rx o6texro s. JIrcv a Hec rIeHTHbre MerKH r,r 3oHAbr.

@oroAuuaMnqecKa fl, T epar,vfl .
6.8. Bunyx4eHHoe u3flyqeHtle. JIasepr,r. CnoilcrBa Jra3epHoro u3iryqeHHfl.

llpurueueurre Jra3epoB B MeArr rlr{He
BrruyxrgeHHoe H3nyrreHr4e 14 ero cnoficrsa. Ycroeus ycvnetufl, cBera.

YcrpoficrBo na3epos. Ha3Ha.{eHrre aKraeuofi cpeAbr, cucreMbr HaKar{Kr.I x pe3oHaropa
B JI€Bepax. Cxenra pa6orrr nzBepa. Csoftcrsa na3epHoro r43nyqeHr{f,, ero Hcrronb3oBaHr4e

TeJra qeroBeKa. Ilcttottb3oBaHrae

paccefHnr cBera, Ocnonur

14 3aKOHbr
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na3epHoro u3nyqeHu, B Tepa[J.uu kr xr.rpypfr{u.
Orpe4eneHue AJrr4Hbr BoJrHbr n€Bepa ta pa3MepoB MaJrbrx o6rexros no graQpaxquousofi

KapTr4He,

6.9. EuoQusurrecKrre ocHoBbr 3peHufl
Ouruqecras cr4creMa rJra3a. AxrovclAaJJt4fl ura3a. Helocrarrr,r orrrr4rrecxofi

cr,IcreMbl rJla3a r,r r4x KoppeKqr4f,. Ocrpo'ra 3per{ur. EnoSra:raqecKr4e ocHoBbi spuremuofr

Soropeqerrlr4u. LlyncrsureJrbHocrb rrra3aK cBery r4 uBery. MexauusM aAanrarluuura3a
K pzrnr4qHoil ocneuleHHocrr4.

6.10. TopmosHoe il xapar$ep[cruqecKoe peHTreHoBcKoe r{3JryrreH}re.

Cnoficrsa peHTreHoBcKoro [3ryqeHr.rfl tl ero rrcrroJrb3oBaHr{e B MeArrur{He
llpupo4a ropMo3Horo u xapaloepi4cruqecxoro peHTreHoBcKoro u3nyr{eHn fl., wx

xapaKTepracrr{Ku u cnoficrea.
VcrpofrcrBo peHTl'euoncxoff 'rpy6xH, cner{Tp ropMo3Horo r43nyqenktfl, r4 ero

peryJll4poexa. XapaKTepl4crr4rrecKoe [3nyr-reHr4e. 3axon Mosrra. 3axoH ocra6reHuq
peHTreHoBcKoro I43nyqeHl4s Belr{ecrnou, croft [orroBuHHoro ocra6rreHurfl. Jlr,rnefiurrfi
u MaccoBrtfi noxa-gareJlll ocra6renr4fl, krx 3aBucr4Mocrb or xecrKocrr4 I43nyqetkrfl 14

csoficrs BelqecrBa. BuAu B3ar4MoAeitctsufl, peHrreHoBcKoro r,r3nyqeHuf, c BerlecrBoM.
@usuqecxl4e npuHIIHtIbI peHTfeHoAuarHocrr{Kr,r. tr4cnomsoBaHue peHTreHoBcKoro
[3nyLIeHl4fl B nyqeBofr repanuu. Ocuonu peHTreHoecKoft KoMnbrorepuofr rovorpaQurz.

rr ecTecTBeHHafl

Mero4rr 3aurr4Tbr or peHTreHoBcKoro v3ty qetul.
7, MeroAu r4epHofi Sururcu B MeAr{ur{He
7.1. PaAnoaxrrrBHocrb. VlcKyccrBeHHafl

paAlroaIflI{BHocrb. BsauploAeficrs[e noHrr3r.rpyrounx H3JryqeHr{fi c eeuecrBoM
PaAuoaxrusHllfi paonal LI ero BI,rAbr. 3riepreruqecKue cneKTpbr u,- z B-.lacrurl,

raMMa-I43ny.reHuil. llonyuenue paAuoHyKnHAoB. OcuosHoft saxoH paAuoaKTrrBHoro
pacnaAa. flepuo4 noJrypacnaAa.

Xapaxrepr4crvKtr B3ar4MoAeitctsur, vtotu3r4pyroqux r43[yrreHr4fi c seqecrBoM:
tu;aeit;aas. [JrorHocrb r{oHr,r3agr, rvtHefiruas, flepeAarra 3HeprHH, cpegHrafi luHefinrrfi
rpo6er. Oco6ensocrn B3ar4MoAefrcrau.rr c BeulecrBoM pa3nr4qHbrx qacrr4U.

AxrueHocrb paAI4oHyKnI4AoB, eAr4Hlrrlbr ee H3MepeHHx. Cnrsr MexAy HHMr4.

YAerrsas, MaccoBaq H noBepxHocrHas aKTfiBHocrH,

7.2, f,osu*rerpur r{oHu3r.rpyrouero u3ryqeHrfl. MeroAu perrrcrparlnr{
IroHIr3Ir pyrourux nuyueuufi

3xcnosuqwoHnafl, tiornorrleHHafi kr 3KBr4BaJreHTHa{ Ao3br r4oHt43r4pyrorlero

v3rrylqeHus! cB{3b MexAy Hr.rMH t4 eAr,rHr4rlbt Hx r43MepeHr4r. 3QoexruBHafl
3KBITBaJIeHTHafl ,qo3a, eAr{Hr4r-(br ee r43Mepeuur, rcoe(lQuqueur pa1nalryroHHoro pucKa,

KoruexruBHas Ao3a, eAHHr4rIbr ee r43Mepeuas. MoruHocrb Ao3br.

{erexropu LroHr43r4py}olqux u:ryueuufr. Ycrpoficrso Ao3r4MerpoB u
paAlloMerpor. OnpeAeneHr,re MorrlHocru 3Kcrro3rEqraossoft Ao3br. Buororuqecxui,r u
eS@errneuuft nepzoAbr [onyBbrBe,qeHr.rfl pa1koHyKnuAoB rr3 opraHr43Ma qeJroBeKa.

EcrecreeHuufi pa1nar\wonurrfi SoH.
7.3. Maruuruo-pe3oHaHcHafl ronaorpaQua. Pa4uouyKJruAHbre MeroAbr

Al{arHocrlr KH Ir ryuenofi Tepa[ llu. [IorurpoH H o-sMuccr{oHHafl rouorpaQun
3rexrpoHuufi napaMarHrrurrfi pe3oHaHc.

cso6orurix pa.quKanoB. Cxeua ycraHoBKr4 1.nfl

Ilapauarur4rHbre csoficrna
sa6lro.qeHa.s 3JreKTpoHHoro



I4

napaMarHr4THoro pe3oHauca. Yl1esruQur<aqrar cso6oAHrrx paAHK€LnoB u o[pe.{eneHl4e

r{x KoHrIeHTparIr4r4 MeToAaMr4 3neKTpoHHofo [apaMafHHTHoro pBoHaHca.

MaruurHrre cnofi crBa sAep xrrMr4 qecKux 3JreMeHToB, xr4Mr{qecKuit c4aur.
I-IpnHquubr MarHr4rHo'pe3oHau c sofi rov orp aS a ra.

flpuHqunu paAuoHyr(nuAHbrx MeroAoB AuarHocrr4Kr4. Q[sa.recxue ocHoBbr

nyuesofi Tepalru4.
OcHosrr [o3r{TpoHHo-DMr4ccnossofi rouorpa$rau.
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I,I H O O P M A UI4 O H H O - M E T OAI,ITI E C KAfl tIA C Tb

Jlurrplrypn
Ocuonnas:
l. llpaxrrar<yM ro MeAr4ur4Hcnofi u 6uotoru.{ecxofi Qrasnxe : yue6Hoe noco6ue

/ B. f . JleureHxo [n 4pyrrae]. - MwHcx : E|MY ,2018. - 220 c.

[ononHureJrbHafl:
2. Jleuleuxo, B. f., Vltlr',vtt f. K. MeAuquucKafl. u 6aororuqecKa{ Snaura :

yue6noe noco6ue / B. f. JIeuIeHxo, f. K. IAnsu,l. - Muucr : Honoe 3HaHr4e ; Muucr :

I4HOPA-M,2017.-552c.
3. Anroson, B. @., Kosroaa E. K., tlepurrru A. M. @usuxa u 6uoQra:HKa :

yve6nax i B. O.AHroHoB, E. K. Koslona, A. M. Hepnuru. - Mocxna : |SOTAP-
Me4ua, 2015. - 472 c.

4. Peuusoe, A. H. MeAuquucxas u 6uororrrqecKa{ Susraxa : yue6nux /
A. H. PeN,rusos. - Mocxra : f3OTAP-Mear.ra, 2018. - 656 c.

ME T OAI,IqE C KI4E P tr KO M EH AA UI4II II O OPr A HI,I3 AUI,I}I I,I B blrlo JIHE HLIIO
CAMO CT OsTEJrbHOrl paS OrU CTyAEHT OB rr0 yr{EEH Ofr Ar4C rryr[Jrr4HE

Bpeur, orBeAeHHoe Ha caMocro.flTenbHylo pa6ory, Moxer r{crroJrb3oBarbcr
o6yrarorqvMncfl, Ha:

rlo.uoroBKy K nexullf,M, rrpaKTr4rrecKr4M u na6oparopHbrM 3anflTuflM;
no.uoroBKy K KoJrnoKBr4yMaM, 3aqery lr 3K3aMeHy no y.re6sofi AucqHrrJrHHe;
per.ueHue Qlrsuuecr ux 3aAaH;

Bblrr oJrHeHr,Ie uccJr eAoBareJrbc Kax 14 TBop q ec K Hx za[aguitt;
roAroroBKy reMarr4qecKr4x Ao KnaAo B, pe$eparoB, rrpe3e ut a\uit ;

BbIrroJrHeHHe npaKTr4qecKr4x za1a:awit ;

KoHc[eKTHpoBaHr{e yue6Ho[ nr4Teparypbr ;

rroAroroBKy orr{eros no ra6oparopHbrM pa6orau;
cocraBJleuue o6sopa HayrlHofi ,rureparypbt [o 3aAaHHoft revre;
oQopnleune uHSopMaqHoHHbrx r4 AeMoHCrparIHoHHbIx MarepI{aJIoB (creu4rt,

[JraKarbr, rpaSuru, ra6nnqlr);
cocraBJreHrre reMaru.recxofi no46opxr nr4TeparypHblx Hcror{HHKoB, I,IHTepHer-

flCTOqHI;IKOB;

co craBne H r{e Te cToB Anf, op f aH l43a rJlil4 B3 auM o Ko HTp oJr.,r.

ME T OAI,Iq E C KII E P E KO M EHAAUI,IIT II O OP rA H E3 A III{U I,I B bI[O JIHE HI,IIO

vr]PABJTfl EMOfr CAMOCTOTTTBJTbHOTI paSOrU CTyAEHTOB rIO vqEEHOr
AtrcIIt4rIJTtlHE

OcHonnue Qoprvrsr opraHH3autlll ytlpaBJrflenofi caMocrorre.nssofi
pa6orrr:

Halr4caHue H rpe3eHrauufl peQepara;

BbrcTynJreHHe c AoKnaAoM;
Lr3yr{eHr4e reM r4 npo6reu, He BbIHocHMbIx Ha neKI{I4I{;

KoHcrreKTr4poBaHr4e nepBor4cror{Hr4KoB (pa:l4eron xpecrouatufi, c6opuuron
AoKyM e HTo B, M o H o rp a$ wi.t, y.r e 6 n r,r x n o c o 6 ra fi ) ;
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KOM[b]OTepHOe Te CT]rpOB A]lIl9 ;

c o cTaBJreH r{e TecTo B cTyAeHTaMr{ AJr.fl op f aH r43 a\vu B3auM o KoHTp o JIf, ;

I{3 rOTO BJI e HHe AI4 AAKT Urte C K I{X M aTe p r4 an O B ;

noAroroBKa u yqacrr4e B aKTr4BHbrx Soptrax o6yueuu-a.

Kourpo.nb yflpaB.nseuofi caMocrorreasuofi paOorsr ocyulecrBJrflercfl B

BITAE:

KoHTponbnofi pa6oru;
I4ToroBoro 3aufl'tvtfl., KonnoKBuyMa B {ropue ycrHoro co6eceAoBaHktfl,

rrl4cbMeHHofi pa6orbr, Tecr[poBaHr,r, ;

o6cyNgeurzr peSeparoB;
3aul4Tbr yue6urrx za4:awuit ;

oIIeHKH ycrHoro orBera Ha Bo[poc, coo6uqeHr,rr, AoKJrailaunvperxeHr4q 3ara.uu;
rrpoBepKr4 pe$eparoB, rrr{c bM e HHbIx AoKn aAoB, orrreroB, peqenroB ;

npoBepxr4 KoHcneKToB rrepBor4cror{ Hr4Ko B, M oHorp afufi u cr at efi;
vrH At4Bkr AyamH ofi 6 ec eAtr .

IlrprqnHb IdcloJrb3ynM[,Ix crBACTB Ar{ArHocrI4Kr,r

l.ix guarHocrr4 Kr4 KoM rr ereH qu I u c n on b3y]orc.[ cneAy[o u1ae Soprrarr :

YcrHas Qoprvra:
co6eceAoBaH:afl;
KOJTJTOKBT4yMbI;

AOKJIaAbT Ha rrpaKTI4qeCKI4X 3aHqTr4flX;

3aqeT;

3K3aMeH.

flucsrueuuan Sopma:
TECTbI;

KOHTpOnbHbre onpocbr;
KoHTponbuue pa6orrr;
nr{cbMeHHHfi or.rer no [paKTHrrecKr.{M y[pax(HeH r4flM.

nncbMeHHbIe orr{erbr rro ra6oparopHbrM pa6orarvr;

peQeparu.
YcrHo-nncbMeHHaa Qopnaa :

orrrerbr rro ayAr4TopHbrM ra6oparopHbrM y[paxHeHVflM c Hx ycrHofi sarqarofi;
orqerbr no AoMa[rHr4M rrpaKTr4qecKr4M ynpaxHeH:aflM c Hx ycrHofi sau1Iarofi;
orqerbr no AoMarxuuu la6oparopHbrM ynpalr(HeHlrflM c lrx ycrHofi:arqurofi;
orqeTbr no na6opaTopHbrM pa6orarvr c r4x ycrHofi sauurofi;
3aqer;
3K3aMeH.

TexnuqecKafl Qopnaa:
sneKTpoHHbre TecTbr;

3ne KTpoHHbre npaKrr,rKyM6r ;

Brl3yanbHrre na6oparopHbre pa6orrr.
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llcuo"ru3yEMbrE METoArI onyrrEHl,rfl

JluHefiurtfi (rpaar'rqraoHurrfi) Mero.{ (rexqur, npaKrurrecKr.re, ra6oparopHbre H
ceMr4Hapcxue sanarux);

aKTr4BHbre (ranrepaxrznnue) MeroAbr :

npo6lenauo-opreHrl4poBaHHoe oSyveurae PB L (Problem-Based Learning);
KoMaHAHo-opr4eHrupoBaHHoe o6yueuue TBL (Team-Based Learning);
HayqHo-opl4eHrl4poBaHHoe o6yueH ae RB L (Re search-B as ed Learning).

flrpBrltru b upAKTlttrECKI,Ix HABrIKoB
l. llpaueuenrae QusraqecK[x MeroAoB r,rccJreroB a14flBerrlecrB.
2 l4srraepeuze SzsavecKr4xnapaMerpoBBeulecrB.
3. flpoae4eru.e crarrrcru.recxofr o6pa6orr<a r{3MepeHr.rr.
4. zerraepeH,e Ber'rr4rraHbr aprepr4anbHoro AaBneHHf,.5. floAc.{er ryJrbca Ha ryqeBo fi aprepww.
6. I,IccleAonaHr4e ue4uro-6r4oJrorr4r{ecKr4x o6rexror c

olrr,rqecKofi rrauxpocKorrHH.

7. flponegeuue BbrcoKo.racrHofi 3JreKTporepanrru.
8' onpe4eneHl{e KoHIIeHrpar\uvpacrBopoB c [oMorrlrro pexSpaKroMerpnr.r4.9. oupe4erenue KoHrIeHTp a\h^ pacrBopoB c [oMorrlbro

SororolopuMerpur{ecroro aHarwaa.
10. onpegeneHHe KoHueHTparJ,r, o[T,arec*r{ aKTr,rBHbrx BerqecrB MeroAoM

rroJrf,pr4MeTp[U.

I l. CHsrue xpurofi ttopora cJrbuxuMocrr,r.
12. llpoae4euue sJreKrpocrtrMyJrf,urru.
13. Ilpoae4enr4e 3nercpoKapAr4orp apuu.
14. flpone4eur4e Ao3uMerpur{ecKoro KoHTpons.
15. Pacqer Ao3 BHyrpeHHero o6lyueun.a.

IIrpn.IrHb lICrIoJIb3yE Moro oE opyAoBAHI,Itr

l. Y.re6HHe ra6luqrr u rrJraKarbr.
2. Ta6nuqu rpou3BoAHbrx r4 r4HrerpaJron Syuxqrafi.3. 3ayronoft reHeparop.
4. Hayrunuxu.
5. Ayauorvrerp.
6. Bucxosznaerp OcrnaJrbAa.
7. Ceryn4onaep.
8. Ycrauonra Arrfl, orrpeAeJreHr4f, [oBepxHocrHoro Harf,x elufl.
9. I4rquxarop M€rJrbrx [epeMeru euuit.
10. Ha6op rpy3oB.
I 1. lUrasreHur4pl(yJrb.
12. SlexrpoxapAuorpa0 urecrzxanamuufi <Alrrouux-06>; repMorapa.
I 3. Pe: l.rcrr4BHbre Aarrrr,rxrr reMrreparypbr.
14. BonrrMerp.
15. Ouuerp Anfl pe3acrr4BHbrx AarqHKoB.
I 6. 3ralonnrrfi replaouerp.

IIOMOTUbK)
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17. Botssas,1ass..
1 8. I-eueparop repeMeHHoro HanpflxeHuf,.
19. Ycraru{reJrb.

20. I4croqHr{K rrocrofl HHoro Ha[pf,xeHr4{.
21. MraxpoaMnepMerp nocro.,rnHoro roKa.
22. BoltrMerp rrocrof,HHoro roKa.
23 . Annapar raJrbBaHu3arJtrn.

24. MuxpoaMnepMerp rrepeMeHHoro roKa.
25. feneparop 3reKTpuqecKl4x Hu3rorracrorHbrx cr{Hycor4A€urbHbrx

rore6auufi.
26. Antapar <<Aunlunylsc-4>.
27. Ocuwrrrrorpa$u.
28. Mylrrnnn6paroprt (reueparoprr npf,MoyroJrbHbrx HMnynbcoB

Haupxxenur).
29. Antapar YBr{-30.
30. CexyHAoMep.
31. flonspr4Merp.
32. Pe$paxroMerp.
33. Onru.recx[fi Mr{KpocKon.
34. Kaurepa foprena.
3 5. Qoro3JreKrpoKoJropr,rMerp.
36. Cnexrpocron (uouoxpoMarop YM-2).
37. PryrHaf, naMra.
38. I,IcroqHr{K cBera c HenpepbrBHbrM crrexTpoM.
39. Jla:ep.
40. [u$paKuuoHHbre peuerKu c pa3Jr]rrrHbrMu [ocrorHHbrMr4.
41.3xpaH.
42. Macura1ruax rusefi xa.

43. PatuoMerp KPBII - 3E,

Ilnpnqnnr, JIEIflU,III

I cerrrecrp
1. MexanuqecKl,Ie rore6asnr. Ilpeo6pa:oBaHr{e @ypre Arrfl o6pa6orru

Al4arHoarurlecKux AaHHbrx. MexaHu.{ecKue BoJrHbr. Euoarycruxa. Eno$usuvecrue
ocHoBbI QoprranpoBa*ktfl cnyxoBoro outyuteun.a, Aylr4oMerpr4{, YlrrpasByK H ero
cnoficrea. AxycruuecKue MeroAbr r4ccneAoBa:nufl. n no:geficrBr.r.s B Me.{HIII4He.

2. @uznrtecKl,Ie ocHoBbI rHApo.qr4HaMI.IKI,I u.qealruofi u axsrofi xI4AKocrr,I.
Euopeolott4fl, u Qu:rEuecrue ocHoBbr reMo.uuHaMHKr{. Bucxosuiuerpr4fl. @arroprr,
BJII,utouIae Ha Br3Kocrb KpoBIa B opraHu:ue. PacnpeAeireHlre AaBneHr4fl KpoBr,r tro
cocyAr4croft cucreue. flylucoBar BoJrHa. Pa6ora 14 MorrrHocrb cepArla.

3. CrpoeHkre v Surrauecrue cgoficrsa 6raororr4r{ecKr4x uerr,r6pau. Tpaucnopr
BelqecrB r{epe3 6uororuqecKlre ueu6paHu. @opurapoBaH}re ueu6panuux
rloreHuuaJloB KJrerKH B floKoe Hnpu ee nor6yN1eHuv. feuepaqufl H paclpocrpaHeHue
[oreHur4rlJr a Aeitctr,w.s IIo aKcoHaM.
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4. Qusu,tecrae ocHoBbI 3neKTporpa$uw :rxauefi H opraHoB opraHz3Ma
qeJIoBeKa. Ocnonrt sJlexTpoKaplt,torpab^ . klcnomgoBaHue rrocrof,HHoro Lr

ttepeMeHHoro roKa B MeAHIIr4He. 3Ksraea,'IeHTHafl 3neKTpnr{ecxa, cxeMa xflsofi TKaHI4.

@Hsra.recrne ocHoBbr peorpa$rr.

2 cevrecrp

1. SnerrpoMarHuTHbre BoJrHbr, Lrx csoficrsa. MeroArr [onyr{eHafl
[onrp]I3oBaHHoro cBera. tr lcuomsoBaHtae [on.spr43arraoHHbtx MeroAoB Anr
I4ccneAoBaHrfl, 6uororu.{ecKr4x o6rexroa. Onua.recKaf, aKTHBHocrb. Tenrosoe
LI3ryqeHHe reJI. 3uepreruqecKae xapaKTepvcrktKu rerrJroBoro H3nyrreH[r.
TenrosraAeHue H repMolp a$un B MeAprrlr4He.

2.klslyueruue v rrornouleHue 3Heprur4 aroMaMr4 ]r MoneKynaMn. OcHosrr
clleKTpuulbHoro aHanrz3a. Cnexrpu I4cnycKaH4fl t4 rrorJrolqeHus. JkouHHecrleHrlr,r{.
OcHoeHrte xapaKTepHcrI4KI4 u 3aKoHbr JrloMaHecrleHrlur.r. BuuyN4eHHoe H3nyqeHue.
Jlaeepu. Ceofic:rsa Jra3epHoro r43nyr{eHrar. flpranaeHeHr4e n€BepoB B MeAr,rrlr4He.

3. Toprrao3Hoe H xapaKTepl4crr4qecKoe peHTreHoBcKoe Lr3nyqeHue. Csoficrea
peHTfeHoBcKoro I,I3nyrIeHI4fl. Bsal.r],toAeficrsze peHTreHoBcKoro I43nyr{eHrafl c
BeIIIecrBoM. (Dugt{.IecKlae [pr,rHqrrrrbr peHTreHoAHarHocrlrKtr. I4cnolr:oBaHr4e
peHTreHoBcKoro I{3ryqeHufl B ryuenofi Tepanr4r,r. Ocuonsr peHTreHoncxofi
KoMrlblorepnofi rorraorpa$uu. MeroAbr 3aulr4Tbr or peHTreHoBOKoro r43nyqeHur.

4.PaluoaKTl{BHocrb. IrlcxyccrneHHa, vr ecrecrBeHHa-fl paAr4oaKTr4BHocrb.

Bsaunto4eficrnue uoHu3t4pyroulr4x u:ryveHnfi c BerrlecrBoM. flouanrerpax
I4oHl43rlpyrculero h3ryqeHus. MeroAbr perr4crpalryu4 r4oHr43r4pyroulr,rx u:lyveHrzfi.

tIE PEII EH b JTAEO PATOPH bIX 3AHfl TI,Ifr
I cenrecrp

1. Ocuosrr ar$SepeHuuaJrbHoro KICLTUQilEHVfl, IrlccreAoeaHue
U3MCHCHIZ,f, KTSynxquoHarbHbrx 3aBr4auMocreil. ILp. <Onpe4eneHae cxopocrefi

rpaAr4eHTon @yurqufr . 3leueHTbr reopr4r4 norperHocrefr>.
2. OcHoert prHTerpanbHoro HoLu4cJreHr.r.f,. MeroArr HaxoxAeHllfl

HeorIpeAeJIeHHbrx HHTerpanon. II.p. <Bu.{HcneHue onpeAeneHHbrx uHTerpanoB).
3.Mexaul4qecKl4e cnoftcrna 6uorornqecKux rxauefi. II.p. <OnpegeneHr4e

MOAyn' yflpyfocTr4 MaTeppraJroB)).

4. Euo$u3uqecKlle ocHoBbr $opurapoBa*yfl. cnyxoBoro ouyuleHr,la.
AyAr,rorvrerpvfl. JI.p. <<CHqrr4e cneKrpanruofi xapaKrepvrcrtttr yxa Ha uopore
CJIbIIIII4MOCTI4)).

5. Bucxosr4Merpufl,. JI.p. <OnpeAeneHr4e Br3Kocrr4 xr4AKocrr4 Br{cKo3r4MerpoM

OcraamAa>.
6. IlonepxHocrHoe HarrxeHr4e B xr4rKocrr4. Kanurl.,rpHbre fluiletr4fl.. JI.p.

<OupegeneHae xoe$@r,rur4eHTa noBepxHocrHoro HarrxeHuf, xr4AKocrr4 MeroAoM
Pe6ran4epa>.

7. @vtsu,tecKr4e ocHoBbr 3ner(rporpa$uw
qenoBeKa. Ocuonrr 3neKrpoKapArrorpahr .

3neKTporpa$uu opraHoB u rxaueil>.

rraHefi v opraHoB opraHr43Ma

II.p. <@as[.recKue ocHoBbr
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8. Irlcnorb3oBaHl,re rtocrorHHoro Lt flepeMeuHoro roKa B MeAprrlr4He.

3xeunaleHTHafl 3[eKTpr4rrecKa{ cxeMa Nrasofi TKaHr{. @hsla.recxfle ocHoBbr
peorpa$rErE. JI.p. <Oupe4eneHrre 3aBr4cr4Mocrr4 r,rMreAaHca 6[oror[.{ecxofi rKaHr.r or
qacToTbr ToKa)).

9. Euo$ra3tarlecKre ocHoBbi gneKrpocraMynrr]Hr4 opraHoB vt rxaueft. JLp.
<Irlsyuenue ocHoB 3nercpocrr4Mynf, rllrr4).

10. BosAeftcrBl4e Ha opraHr{3M qeJroBexa BbrcoKoqacrorHbrx roKoB ra norefi.
Mero4u u aililaparypa Artfl BbrcoKorracroruofr Teparruu. JI.p. <<@usr4.recKl,re

rrpraHr{rznbr BbrcoKorracrorHofi elexrporepa[]r[).
I l. Ilolyueuue H perl4crpailu{ ueAr.rxo-6uoJrorr4r{ecxofi raHsoprraaquu. JI.p.

<3rerrpnqecKrre Aarr{HKr4 TeMrreparypbr),
12. l4roronoe 3aHflT:ae no pa3AenaM: <<Mareuarr4qecKoe MoAeJrr4poBaHr{e

ue4axo-6l4onotuqecKI4x npoqeccon ra o6pa6orKa MeAr4qr{HcKr4x AaHHbrx), <<OcHonrr
6HorraexaHnxu. BuouexaHuKa cnyxa. AxycrrauecKr4e MeroAbr r4ccJreAoBalytfl>>,
<Euopeonorl4.a. Ougz.recxue ocHoBbr reMoAlrHaMr4Kr,r. 3leuenru Su:uxu
loBepxHocTHblx xBneuufi>>, <-flsneHlat nepeHoca u Susuuecrue flpoqeccbr B

6uoloruqecKnx ueu6pauax. Meu6paHHbre roreHuuaJrbr KJrerKa>; <3rexrpr,rqecKue r4

MaTHLITHrIe {BneHI4.[ B opraHI,I3Me qeJIoBeKa, 3JIeKTp[IqecKr,re nosAeficrBrfl u MeroAbr
uccneAoBaH.ufl>>.

2 cervrecrp
1. YculeHue 6uoenexrpnqecKux cr4rHaJroB. ILp. <I4:yueuue csoficre

ycHn[TeJrq SneKTpr4qecKux cHfHaJroB)).

2. 3nexrpoMarHlrrHbre BoJrHbr, r{x cgoficrsa. MeroAu [onyrreHufl
tIoJI.tIpI{3oBaHHoro cBera. I4crorrsoBaHue [onf,pr43arlr4oHHbtx Mero.qoB Anfl
uccneAoBatlafl 6ao-uolu.Iecxl{x o6reKroe. OnruqecKa, aKTr4BHocrb. JI.p.
<Onpe4eneHl4e KoHueHTpaLryrl o[Tr4LIecKu aKTuBHbrx BerqecrB nonf,pr.rMerpoM).

3. Pe$parroMerpnr. Oupeae,'IeHl4e KoHrleHTparJuu pacrBopoB c rroMor.ubro
peQpaxtoMerpa. flpranqrausr eoroxoHrrofr orrrr{Kr4. Ocuonrr 3HAocxorrrlt4. JI.p.
<Onpe4eneHr4e [oKa3arenfl ilpenoMJreHr4f, x r4AKocrrr pedlpaxroMerpoM).

4. OnruqecKaf, Mr4KpocKo[r4fl. OcHosrr
Mr4KpocKonwu. II.p. <Irlalrepenue MaJrbrx o6t,exros c

5. 3axonsr norJrolqerl^fl u paccerHr4f, cBera.

arexrpoHuofi Lt soHAosofi
noMoxlbro Mrrr(pocKona).
OcHoerr droroxonopr{Merpr4u H

paccef,Hue cBera. OcHosbrcnenrpo$oroMerpu14. JI.p. <flououleHr4e u
KOnOpr4MeTpUqecKofo aHaJrH3a)).

6.Vztyueuue u rlornoueHue 3Heprr4kr aroMaMh M MonexynaMr{. OcHosrr
cleKrpanbHoro a]fl.edrv3a CnexrpH acnycr(aHr4f, vt rrourorrleHr4.rr. JI.p. <OcHosbr
crleKTpaJlbHoro aHiIItu3D).

7. JkorrarauecqeHl{Hq. OcHoeHbre xapar(Tepnc'rr{Ku [r 3aKoHbr JrtoMr4HecrreHrrrlr4.

JLp. <OcuoBbr crreKTpanbHoro aHairru3a).

8. BrrHyx4eHHoe I43ryr{eHl4e. Jlaseprt. Cnoficrna na3epHoro I43nyrleHus.
flpuueueHl{e na3epoB B MeAI4III4He. JI.p. <flpr4Hrlr4[ Aeitcreus Jra3epoB, ux csoficrea
14 rrpr4MeHeHue).

9. [o:rarraerpux voHvt3vtpy]oulero rl3ryLreHr4fl. MeroAu pertacrpauru
t4oHl43rlpyrcur4x r43nyqeHufi. JI.p. <OnpeleneHre uacconofi aKTr4BHocrr4 rpoAyKroB
n.vTaHl,j.fl, 14 cTpor4TeJrbHbrx MaTeplraJloB c rroMoulbro paAHoMeTpa).
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tIE PETIEHb TI PAKTI4TI E CKI4 X 3AHSTI4IZ
I cenaecrp

1. MexanuqecKue xore6auns. Ilpeo6pasoBaHr,re @ypse ilrfl o6pa6orrra
ALIaTHOCTI4qeCKI'IX AaHHbrX, MeXaUnqeCKue BoJrHbr. EuoaxycruKa. ynbTpa3ByK r4 efo
csoficrsa. AxycruuecKue MeroAbr r{ccneAoBatur. u eo:4eficrBufl, B MeAr4rIr4He.

2. Ongu,tecKl4e ocHoBbr rI4ApoAr4HaMuKH uAeanbHofi u ssgxofi Nulrocru.
3. EraopeoJrorr4, z SusrauecKr4e ocHoBbr reMoAr4HaMHKr.r.

4. C:rpoeuue u QnsuvecKr4e ceoilcrsa 6uororuqecKrrx ueur6paH. TpaHcuopr
BerrlecrB r{epe3 6uororu.recKr4e rueu6paurt.

5. (DoprrarapoBaHl{e lreu6paHurrx [oreHrlr4anoB KJrerKr4 B rroKoe u rtpta ee
eo:6yxgeuun. feHepa\Lrfl I4 pac[pocrpaHeHrre floreHrl:aara pLeficrlnfl, no aKcoHaM.

6. I4roronoe 3aHrrue tro pa3AenaM <Ocuonu 6uouexauuxu. Buouexauuxa
cnyxa. AxycruuecKl4e MeroAbI I,rccireAoBatr4fl>>, <Enopeolorr4fl. Oas[qecrr{e ocHoBbr
|OM0AHHaMIaKI,I. 3leueurm @usuxa [oBepxHo crH brx s,Bxeuwit>r, <<-f, ueur4f, nepeHoca
ra QrasauecKl4e rrpoqeccbt e 6uororr,rqecKr4x rr,revr6panax. Meryr6paHHbre [oreHuh€Lrrbr
KJIETKI{))

2 ceruecrp
1. Tenrosoe l43nyr{eH[e reJr. SneprerraqecKne xapaKTepwerr4Kr TerrJroBoro

u3nyLreHr,rs. Teurosr,rAeHr4e r4 TepMorpaSun B MerHuHHe
2. JhourauecueHlll4r. Ocnonuue xapaKTepr4crr4Kn r4 3aKoHbr nroMr4HecrreHrrr4r4

3. 6uo$ra3r,rqecKr4e ocHoBbr 3peHnfl
4. I4roroBoe 3aHflTue rro pa3Aeny <SlexrpoMafHLITHoe r,I3ryrreHr,re, ero

prcrroJrb3oBaHr4e B MeAr4qr,rHe. 3leueHTbr Qu:uxra aroMoB lr MoneKyn))
5. Topl,ro3Hoe u xapaKTepr4crr4qecKoe peHTreHoBcKoe n3nyrreHr4e. Cnoftcrsa

peHTfeHoBcKoto a3nyr{eHr4.rr u efo AQrroJrb3oBaHr4e B MeA}.rqr,rHe

6. PaAraoaKTI4BHocrb. l{cxyccrneHHafl 14 ecrecrBeHHafl paAr4oaKTHBHocrb.
BsaulaoAefi crshe v ort43vpyrcu1r4x r43ryr{ e H r4fr c re r-qecrBoM

7 . MarsurHo-pe3oHaHcHa.fl rorraorpa$ur. Pa4nonyxnpr.qHbre MeroAbr

ALIaf HocT HKLI H lyv e n ofi Tep an H la. llo : rarp o u Ho - 3 M H c Ca o H H a, ro rr,r o rpaS ua
8. Irlrorosoe 3aHflTAe rro pa3AenaM <3rexrpoMarHlrrHoe [r3JryqeHue, ero

I4cIIoJIb3oBaHI4e B MeAlrrrr4He. 3leueuru Su:uxra aroMoB H MoneKyl>>, <<Mero4u
xgepuofi Qrasrarcra B Me.{HuLrHe)
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