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fI O^fl C H I,I T E JIb HA.f, 3 A tI I,{ C K A

<Me4uqIaHcKafl Lr 6uoloruqecxafl Sraeuxa> yve6uar rucqurnr{Ha
ecrecrBeHHoHayr{Horo MOAyJI.fl, CoAepxaqafl cHcreMarr,I3r,rpoBaHHbIe HayrIHbIe
3HaHufl o Susuuecrux 3aKoHax u flBreHLrflx rrprrMeHr4TeJrbHo K pelrreHr,rro
MeALIIII4HCKI'IX 3aAaq, a raKxe o6 ycrpoftcrse MeAl4rlr.rHcxofi atrrraparypbturrpaBrrnzx
ee 6esouacHoro ucrloJlb3o Baur4fl.

I-{enr yue6nofi Ar{cqr{nnr.rHbr <<MegnqzHcKa.f, u 6uolorur{ecKaf, Qusuxo> -
npr.rMeHeHr4.s@oprraupoBaHr4e 6asosofi upo$eccuonzurruofi KoMlereHrlt4u lnfl

c oBpeMeHHbrx MeToAOB AI,I arHO CTr4Kr{ r4 Jr eqeHr4f, .

3al.a.Lu yre6nofi AI4cLIurInHHbI <Me4zqraHcK€ur u 6uororra.recKa.s Su:uxa>cocro-f,T n $oprrarapoBaHr4rr y cry.qeHToB HarrHbrx sHaHzfi o
Su:uvecxux csoficrsax 6IEororu.recKr{x rxauefi, Qzrz.recrrax 14 Susraxo-xr.rMr{r{ecKr.rx npoqeccax, npoTeKaroqux

I,Ix trccneAoBaHl,rf, Lr OIlucalj.Ufl;
B XITBOM OpfaHu3Me, COBpeMeHHbIX MeTOAaX

MexaHI43Max B[rpruHufl Szsuvecxux Qarropoa Ha opraHr{3M rreJloBeKa,

SusuvecxHx ocHoBax SyHxquoHl,IpoBaHr.rrr coBpeMeHnofi ue4uquuirofi amraparypbr; 
)

Qu:uuecxux ocHoBax coBpeMeHHbrx MeroAoB AriarHocrr{Kr4 cocrorHr4.rl
opfaHr{3Ma qeloBeKa;

yiueuufi r{ HaBhrKor, ueo6xoAr4Mbrx AJUr:

QoprraupoBaHr4g otIbITa Hcrlonb3oBauua :aanuit o MareMarurrecKr.rx Mero.qax
pelxeHl{f, HarrHo-[paKTrlrrecKl,Ix, KJIr4Hr{r{eCKr{x 14

nppIMeHeHUfl B MeArrIIrrHe, a TaKxe An BnaAeHr.rc
aHaIILI3OM;

lIcIIoJIb3oBaHLrfl la6oparopHoro, Al,IarHocrl,rqecKoro, Tepa[eBT[rrecKoro
o6opy4oaaHur I'I I4HrepnperaIII{I{ pe3ynbraron ra6oparopHbrx MeroAoB HccneAoB a11fl;

6esouacuofi pa6orrr c MeAurlr4ucxofi annaparypofi.
3uauux, yMeHr,rs, HaBbrKr,r, nonyqeHHbre [pu u3yqeHuu y.re6uofi ArzcrlrrnJrr,rHbr

<Me4IaqzHcKa.s u 6uolorl4r{ecKa{ Quszxa>, ueo6xoAuM6r Anr ycleurHoro r43yqeHr.r,
cneAyloqux yve6nrtx AI4cIII4rIIIaH: <MeAraquHcKa.f, xptMytfl>>, <MeAraulnHcKa,
6zonoruc u o6uaq reHerI,IKa>>, <<AuaroMr4f, qeroBeKa>>, <<HopruaJrbHafl Suauorornr>>,
MoAyn-s <<PaguaqnoHHa, r4 gKonoruqecKa, MeAraur.rHa).

CryAeur, ocsounuafi coAepxaHr,re yve6noro Marepr{ana yve6nofi
AI4cIILtrIJrHHbI, AonxeH o6la4arr cne4yrcIqefi 6aeonofi npoQeccuonalrnofi
KoMrlereHqIaefi: [pI,IMeH.,ITb ocHoBHrre 6no$u3r4r{ecKze 3aKoHbr Lr 3Ha;gffrfl o6 o6rqux
rIpI{HIII{[ax SynxqlaoHrlpoBaHuf, MeAr4rlr4HcKoro o6opy.uonaH:afl An, perl1eHr4fl 3a1aq
npo$eccnonamnofi Ae.rrrerbHocrr{.

B pe3ynbrare LrcyqeHLrfl yue6nofi Aprcrlr4nnuHbr <Me4raquHcKafl
6[ororu.recKa.rr Sr,r:ura> cryAeHT AonxeH

3HATb:

o6rque 3aKoHbr Srasuxu 14 6uo$uzuxu, nexaque B ocHoBe npoqeccoB,
IrpoTeKaroq[x B opfaHH3Me qenoBeKa;

6raopeonorurlecKl,Ie csoficrsa 6uorornqecKr4x rxanefi u xz4rocrefi ;
xapaKTepucruKrl Su:uvecxux Qaxropon (reue6urtx, KruMarr.IqecKIax,

Ha opfaHu3M r{enoBeKa kr

cTaTr4cTr.rqecKHx 3a4aq u vx
CI,ICTeMHbIM 14 CpaBHLITeJIbHbTM

npor{3Bolcrneuurrx), oKa3brBaroqr4x aoa4eficrnue



6uo Szsu.recKr4e MexaHkr3Mbr raKoro nos4efi crnur ;

Ha3Har{eHI{e, ocHoBbI ycTpofrcTBa .MeII4IU4Hcr(ofi aililaparypb1 TexHrlKy
6esonacHocrrr npu pa6ore c Hefi;

Srasuuecxue MeroAEI HccJIeAoBaHra, BerrlecrB r4 rBJreHlrfi npnpo4rr;
MeroAbr MareMarr{qecxofi o6pa6orxr.r MeArrKo-6uoloruqecKux AaHHbrx;
yMeTb:
npHMeHf, Tr @zszue cKr.re M eroAbr Hc c JreAoB alr4fl Be rrle crB ;
[oJrb3oBaTbc, ocHoBHbrMr4 pr3MepHTeJIbHbrMr.r npra6opaNau;
I4ccJIeAoBarr SusrErIecKHe cnoficrsa BerrlecrB r4 onpeAeJr.rrrb na Suar.rvecKr{e

xapaKTepilcTr4KLr;

rlp o BoAr4Tb crarr4crprrrec Kyro o 6pa6orry pe3yJrbraro B r,r3 M e p euuitt;
I'lHTeplperl4poBarb pe3ynbrarbr r4ccneAoBankrfl QnsrEvecrux xapaKTepucrr{K

BerrIecTB;

aHanlBprpoBaTb [onyqeHHbre 3KcrreprrMeHTztlbHbre AaHHbre ;

Aenarb BrIBoAEI Ha ocHoBaHr.rlr nonyrreHHbrx Su:uvecxux xapaKTepr.rcruK

npz6opon t4 arrnperypbr rpu

BerIIecTB;

BJraAeTb:

HaBbrKaMI,r [paKTI4rIeCKOfO HCTTOJIb3OBAIJI..fl

SusuvecxoM aHiuru3e BerrlecrB;
MeroAaMH orrpeAeneHl4;l pa3nl,IrlHbrx Susuuecxux xapaKTepr{crr{K MeAr,rKo-

6uonorz.recKr.rx o6rerron ;

MeroAr{Kofi oqenxr,r [otperxHocrrr u3MepeHV{;
[paKTHqecKLIMI,I HaBhIKaMI4 r{cronb3oBanufl ne.re6Hofi kt Al4arHocrraqecxofi

arraparypbr.
B paMKax o6pa:onareJlbHoro rrpoqecca ro 4auuofr yue6nofi AHcrIHnnHHe

cryAeHT AonxeH npzo6pecru He roJIbKo reoperuqecKr{e 3HaHLtfl, [paKTr,rqecKue
yMeHH{ I4 HaBbIKu rlo c[eqrlzlllbHocrr4, Ho r4 pa3Br,rrb csofi rleHHocrHo-Jrr,rrrHocruufi,
AyxoBHbIfi noreHqraan, c$opMl{poBarb KaqecrBa rrarpuora 14 rpaxAaHnHa, roroBoro K

aKTI{BHoMy yqacrl,Irc B SKoHoMuuecr<ofi , [popl3BoAcrneuuoft , coqua-rrbHo-KyJrbrypnofi
r,r o6qecrseHHofi xr,r3Hr.r crpaHbr.

Bcero Ha I43yqeuue yue6uofi 4ucqr4rrJrr4Hhr orBoAr{Tc, l2O axaleMrlqecKr4x
qacoB. Pacupe4eneHlze ayAI,ITopHbrx r{acoB no Br.rAaM zartxruil8 qacos nercqufi, 45
9.aca na6oparopHblx zasstuit v 27 qacoB [paKTuqecKr4x zarulrruit, 40 qacoB
caMocroqrelruofi pa6orrr cryAeHTa.

llpouexyrorrH€Ifl arrecralluf, npoBoAr4'tcr B coorBercrBnzr c yre6HuM nJraHoM
ro crerlr{zlrrbHocrr4 n Sopue oK3aMeHa (2 ceuecrp).

(Doprra nonyqeHux o6paaonaHptfl - orrHaq AHeBHar.
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T E MA T T,III E C TTU fr tI JIAH

HasnaHze pa3Aena (reruu)

I 
1. Mareruarflrrecrcoe MoAeJrrrpoBaHrre ,"4r*offi

I npoueccon u o6pa6orKa MeArruuHcKrrx AaHHbrx
r

| 1.1. O*ronu auQQepeuquan
QynxrlrzonaJrbHbrx 3aBucr.rMocreft . onpeAeJreHrre cxopocrefi rBMeHeHr,r, u
lpatgeHrog OyHKuprfi . 3neueHrhr re@[
1.2. o.no"@yrcl,el,fl. Merom

TAeJIeHHbIX Buquclenue orr
2- ocuonu 6uouexanurcu. EuoprexaHnrca cJryxa. A"y.r"*."*
MeTOAbr rrccJreAoBa Hrrg

Kom{yecrno
rracoB ayAr{TopH.
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z.r. lvlexaHr4qecKr,re csofrctsa 6r,rororu.recK[X rxanefi. olpegeleuue
2

z. z . ryrexaErrrrecKr{e roleoaunx. Ilpeo6pa:oBaHrre <Dypre A,rx o6pa6orxra
Al,rarHocrl4rrecKlrx AaHHbIx. MexauzqecKl{e BoJIHLI I

^!..J. bvrcaKycrrrKa. Ymrpa:nyK r,r efo cnoftcrsa. ArcycrzuecKze MeroABr
prccneAoB aHVa v nos4efi crnpu B MeAr4rIr4He I 2

2.4. buo$rrcVrrecKue ocHoBEr Soplanpoeanlrx cJryxoBoro oxryrrleHr{Jr.
Ay.qraoruerpus 2

5. 5fiopeororug. (DnsnqecKrle ocnoBbr reMoAHHaMrrKlr. 3.neprenrrr
Ousurcu nonepxuocrHrrx qnreHufi 4 4

J.l. Qt43r4qecKr,re ocHoBbr fr{ApoAzHaMr.rKr..r uAea;lrsofi v ssgrofi
XT4AKOCTI{ 2

.ero4rnurr*, 2
3.3. BzcKosulaerpvfl 2
3.4. rlosepxHocrHoe HarflxeHrde B xr,rAKocrrl. Karuiln"pHbre r"ne"", 24. .flsreulrs flepeHoca u QnruvecKrre npoqeccbr r o"*o."rea"",
rueru6paHax. Meu6paHHbre noreHrlrraJrbr rcrrermlr I 5

4.1. crpoeune h Szsuvecxze cnoftcrea o"oro.rrrecx"x naeropan
TpaHcnopr seuecrs .repes 6uororuqecxne nrelr6paHbr 2

4.2. @optvtr4poBaHrre neu6paunhrx rroreHur{irJroB *".* u n**, npr aa
nos6yx4eHIaIa. f euep a:!;afl vr paclpocrpaHeHr4e [oreHrll 6Jra Aefi crsr.r.s uo
AKCOHAM

1 3

5. 3rercrpuuecrclre Ir MafHlrrHbre qBfleHuq B opfaH[3Me qeJroBeKa,
a.nercrpuqecrcue norAeficrBuq r.r MeroAbr rlccreAoBaHuq 2 2 12

5.1. @zsu.recKr.re ocHoBbr 3J'remporpaSuu rrasefi z op.uuo" opraHrrcMa
I 2

5.2. I4cuomsoBaHr4e rrocrorHHoro r.r nepeMeHHoro ,*i , *aarrr*
3xsuganeHTHa-rl 3n eKrpuqec Ka, cxeMa xlreofi TKaHr,r. ousl,tqec Kr4e ocHoB6r
peorpabuu

1 2
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5 . 3, EHoSze uuecKrre ocHoBbr 3nercrp ocr ,,y n flifuu oDra;;;;;;rrr" fi 2 2
).4. ,tso3.qeficrBr4e Ha opfaHr{3M qeJroBeKa BhrcoKoqacTorHbrx roKoB r.r

qacroruofi Tepailuu 2

5.5. flonyqenue u pe.llcrpaqzs *eAr*o-6ruororr@ 2
5. 6. YcruteHue 6uoonerrpr,r.{ecKrrx ctrrHzrJroB 2
o. JflercrpoMarH[THoe l|3flyqeH[e, efo rrctroJrb3oBaHrre B MeAHu[He.
S.neMeHrH Otlgrlxrr aroMoB rr MoJreKyJr 2 10 t2
6.1. 3nercrpol,rarHrrrHbre BoJIHrI, r4x csoftcrsa. Meroau nonr{eHu,
IOJI'PI{3OBAHHOIO CBETA. ZCNOITSOBAHIaC IOJI-'IPIEAIIUOHHrIX METOAOB AII-,I
vccneAoBasu.s 6zolon4rrecKr.rx o6rerros. oluaqecxiu arcl4BHocrb

0,5 2

6.2. Pe$parrorraerpttfl. Onpegeleuue
rloMoulbro peQparcrouerpa. IlpuHrlrrrrbr
3HAOCKOTTTI14

KoHrlerrIpaqur pacrBopoB c
BoJroKoHHofi onuExu. Ocsonu 0,5 2

6.3. Oum.recra{ Mr,rKpocKorrrur. OcnosH ,@
Mt4KpOCKOnr,ru 2

6.4. Tenrosoe rrryqeHze TeJ'r. 3ueprerzve.*^
re osoro ugJry {eHrar. TenroruAeHr4e r4 TepMorpaeus

xapaKrepucTr4Kr4
B MEAVIIHHE

2

cBera. OcHosH6.5. 3axosu nornort1eHrrrr u pacceflHul'
QororonopnMerpuz u creKrpo0oroNa erpkrkr 2

6.6. Llsryreuue u lrornoqeHr{e gHepn{v aroMaMV 14 MoneKynaMr,r.
ocHosrr cleKrpanrHoro aHaJru:a. cne:qp1 gqlycKaHr{, tl rrorJrorrleHr{, 2

6.7. JLouuuecqeHur,u. ocHosurre xapaKrepr4crr4Kr,r vt 3aKoH6r
nroMr4HecueHuI4r{ 2

6.8. BuuyN4eHHoe rcJryvenue
IlpuMeueHze ra"sepon n NaeAr4rlr.rHe 2

6.9. Erao0zsz.recKrae ocHosbr 3peHr4, 4
6.10.Topuo3Hoe v xapaKrepr4crr.rqecKoe peHTreHoBcxoe zs,,rreHtae.
Csoficrsa perrreHoscroro rasryreHufl r.r ero r4crroJrb3oBaHr{e B MeAr.ruvHe

I 2

7. MeroArr qAepHofi OuslrKrr B MeAr.rqr{He 2 8 2
7 .1. Paluoar(n4BHocrb. Zcxyccroeuuar U CCTECTBCHHZUI
paAuoaKrr4BHocTb. BSaaNaoAeficrsze uoHr{3r{p},rourtrx uslyreuufi c
eeuecrsoN4. PaAr4OHyKnr,rAHHe N,reroAH AV aTHOCTT4KU U ny qeBofi repanuu

1 2

7.2. fiozuMeTpr.u proHr.r3r.rpyrorrlero r{3Jryr{eHr{r. Meroarr perrrcrpauvrl
[onzszp]Tollux rrsr]"{eHzfi 1 2

7.3. llpuurlurrbr pacr{era Ao3 BHylpeHHero oO@
paAzarlzouuHfi SoH, 6ouosoe o6nyqeHr.re qenoBexa 2

7.4. Marur4THo-pe3oHaHcHzur rouorpa@ur.
Ar4arHocrr,rKr.r v nyueuofi Tepa[r4rr.
'ronrorpaOz-s

Pa4raonyrou.rAHbre MeroAbr
fI os rrp onH o -3M Ll c c u o H Ha.f, 4

Bcero qacoB
8 27 45
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C OAE PXAHI,IE YIIE BH Of O MATE PI,IAJIA
1. Maremaru q ecrcoe MoAeJI l{poBa Hr{e ue4 urco-6HoJrorr.r q ecxrrx [poqeccoB H

o6pa6orrca MeAHuHHcKHx AaHHbrx
1.1. OcHosst qHQQepeHuuaJlbHoro rrcqHcJreHHfl. llcc.neAoBaHue

QyurquoHaJIbHblx 3aBIrcHMocrefi. Onpege.neHHe cxopocrefi [r3MeHeHHfl H

rpaArrenTon Qynnqufi. SnepreHTbr reoprll [orperrrHocrefi
Ilpousao4nae Synxquu KaK Mepa cKopocrra npoqecca. fpagzeHrbr.

llpuueneHlae upopl3BoAHbrx All.fl prccne.qoBaHr4s. @ynrqufi Ha gKcrpeMyM.

flpoueno4Haflil aI,rQQepeHIIuan SynxqHra, rax reoMerpuqecKr4fi,u Suzutecrufi cMbrcJr.

Ilpouaeo4Hble Bblcrrux nop.,IAKoB. flra$SepeHrluilr Qyuxqzn oAnoil neperraennofi.
Hacruue rpoH3BoAHbIe u noruufi ara$SepeHrlrriur SyHrqnn MHorr.rx repeMeHHbrx.
Cocro-f,Hfle opraHl{3Ma qenoBeKa KaK Synrqux MHor}rx nepeMeHHbrx. MeroAu
o6pa6orrra MeAHuHHcKI{x AaHHbrx. llpxnarre u KocBeHHbre u3MepeHr4.f,. Orleuxa
Tor{Hocrl4 [onyrleHHoro B orrbrrax pe3ynbrara. floaepureJrbHa.f, Bepo-flTHocrb v
AoBepl4Telurufi [rHTepBulrr, orHocureJrbHa, ouru6xa uauepeHufi. O6pa6orxa
pe3ynbraroB rrp-rrMbrx r{ KocBeHHbrx asuepeHufi .

1.2. OcHosrt HHTerpaJIbHoro HcrrlrcJreHrrr. Mero4ur HaxoxAeHllq
HeorlpeAeJreHHbIx [IHTerpaJros. BrrqucJreHHe o[peAeJreHHbrx rrHTefpaJroB

flepnoo6pa3Hafl. Qynxqur u HeonpeAeresurrfi rrHrerpan. Onpe4elenuufi
uHTerp€L[, ero [pI,IMeHeHHe An, Bbrqr4cJreHr4.rr rrJroqaAefi Qa.yp n pa6oru nepeuenHofi
cIzJIbI. trllcuomsoBaHl4e lrHTerpanbHoro ucq]rcneHr{, B Bepo.rrrHocrHbrx MeroAax
IIccneAoBaHlafl.B MeALIIII4ue. MeroAbI HaxoxAuavrflHeorrpeAeJreHHhrx r,r onpeAeneHHbrx
uHrerpanon. flpaeulo Hrrorona-Jlefi 6Hr.rqa.

2. OcHosst OuouexaHHKII. BuorrexaHlrKa cJryxa. ArcycrnuecKrre
MeTOAbr rrccJIeAoBaHIIfl

2.1. Mexan[.recKlre cnoficrsa 6uo.noruqecKrrx rrcauefi. Onpe4e.neHrre
MOAyrq yrpyrocTrr MaTepHaJroB

MexaHH.{ecKIle 4eSopuaquu. 3axou fyra, MoAynb yrpyrocrra. Oupe4eJreHr,re
MoAynf, yrlpyrocrlr Marepl4ilnoB. Ynpyrue, Bq3Kr4e t4 Br3Koynpyrue cpeAbr, vx
MexaHLIqecKHe xapaKTepl4crr{Ku 14 MoAenr4. MexanuqecKve csoficrsa 6raororu.recKr{x
rxagefi: rocruofi TKaHI,I, MbrruII, cyxoxr4nl{fi, crenor cocyAoB.

2.2. Mexanu.recKlre rcore6auua. Ilpeo6pa3oBaHHe (Dypre 4.nr o6pa6orxu
AIra rHocrtl rrecnux Aa HH blx. MexanuqecKue BoJr Hbr

MexaHIa.IecKrre rcore6aHuq. fapnaonraqecKlre role6anux. 3neprzx
rapMoHl{t{ecKux xore6anuft. Croxesue xore6auzfi. faprvroHra.recrufi crreKTp
cJIoxHbIx role6auufi. Ilpeo6pa3oBaHue (Dypre H ero rpraMeHeHLte Anfl o6pa6orxn
ALIaIHOCTLIqeCKI,IX AaHHbIX.

MexaHu.recKa-fl BoJIHa. 3nepreruqecKue xapaKTepvcrttKr BoJrHbr: noroK
3HeprHI4 BoJIHbI, I4HTeHcr,rBHocrs (uroruocrb rroroKa enepruu). 3$@exr.{onnepa.

2.3. BuoarcycruKa. Y.nrrparByK rr ero ceoficrBa. ArcycruuecKrre MeroAbr
r{ccJreAoBarufr u norgeficrBrrfl B MeArruHHe

Knaccra$uKarJkrfl 3ByKoB. @usr4.{ecxue xapaKTepptcrvKr 3ByKa: qacrora,
I4HTeHcvBHocrb, crleKTp€urcurrfi cocraB. Xapaxrepner:aKr cnyxoBoro oqyue:at4flt4krx
cBf,3b c Susnuecxuuu xapar(Teplrcrr4KaMrr 3ByKa. OrpaNeuue v flornouleHue
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3ByxoBbrx BoJrH. Axycrnv ecxui,t HMrreAaHc.
Ilpunqrznrr ynbrpa3Byrconoil Btrcyanhzar\krr. opraHoB u rxaHefi opraHr{3Ma

qeroBeKa. Ylrrpa3ByKoBa.f, AI,IarHocrI4Ka. EnoQrasnqecKne ocHoBbI 4eficrnur
ynbrpa3ByKa Ha KJrerKrr u rKaHH opraHu3Ma qeroBeKa. TepaneBTr.rqecKoe Lt
xupypruqecKoe npr{MeHeHr,re ynbrpasByKa. Ilptrueueuue sssexra fioulepa Anfl
HeUHB€l3r,rBHOrO r.I3MepeHuf, cKopocTr,I KpoBOTOKa.

llHQpasnyx. Oco6eHHocru 4efi crnnr zn@pa:nyKa Ha 6uororuqecxr,re o6rexru.
2.4. Euo0usuqecKlre ocHoBbI QopuupoBaHur cJryxoBoro oruyrueHgfl.

Ayauovrerprrr
[narpaurvra cJIbIIIruMocrI,I. 3axon Be6epa-@exHepa. Yponenr r,rHTeHcr4BHocrr.r

14 ypOBeHb rpOMKOcTI4, eAr,rHlrrlbr pr3MepeHr.rr, CB_rI3b

@ouoxapguorpa$ut. Ay4,olaerp,tfl. cH-f,rze crreKrpanruofi
YyBCTBr4TeJrbHocTH yxa Ha rropore cJIbrrIIr,rMocTH.

3. Buopeo.norlrfl. @urnqecrcue ocHoBbr reMoAr.rHaMHKrr. 3.neuenrrr
QusuxN rroBepxHocrHbrx qsreuufi

3.1. @u:uqecrcue ocHoBbI rHApoAHHaMrrKr{ uAearruofi tt nqrrcofi
xrrAKocTrr.

OcHoeHHe noH{TI{.f, rHApoAuHaMIzKrr. Ypanuenue Hepa3pbrBHocrt4 crpyLt.
YpanneuHe EepHyruu. TeqeHze sqsxofi xt4AKocrr,r, Soplayn", H".rona n llyas in r.
f u4pamzqecKoe conporrrBneHr{e.

3.2. Blropeonor[s u Snruvecr,e ocHoBbr feMoArrHaMrrKrr
JlauzHapHoe I4 ryp6ynenrHoe reqeHr4e. gzcro Pefiuomgca. peororrrr{ecKr{e

csoficrsa KpoBI4, HeHbrcToHoecrufi xapaKTep ee B.f,3Kocru. Oaxrophr, Bnr,r.srcque Ha
Br3Kocrb KpoBI'I B opfaHI,I3Me qenoBeKa. Porrr gJracrr4trHocrr.r cocyAoB, rrynbcoBa,
BoJIHa. Pacupe4eJleHl{e cKopocrl4 KpoBoroKa r{ KpoB-rrHoro AaBneHr4-s s 6omIIIoM Kpyre
xponoo6pauleHl'Iq. flpurraeueHple ypaBHeHr4, EepHynnu An.rr r4ccJreAoBaHr,r{ KpoBoroKa
B KpylHbrx aprepuflx I'I aopre (saxynopKa aprepun, apreppralrHufi ryM, rroBe.qeHr{e
aHeBpI43Mrr). MeroAbI orlpeA eJI eH LL [aBneHr4fl Lt c Kopocrr4 KpoBoroKa.

Pa6ora Ir MorrlHocrb cepAua.
3.3. BucrcosuMerprq
Mero4rt olpeAeneHu{ B{3xocrra: Crorca, Ocream4a, porarluonnrrfi MeroA.

oup e4eneHr,re B.rr3Kocrr4 x HAKo crr4 Br4c Ko3r{M erp oM ocre an rga.
3.4. [onepxnocrHoe HarqxeHlre B xr{AKocrrr. Kau[rrqpHbre rBJreHHfl.
@ragz'recras cyulHocrb .aBneHr4.fl [oBepxHocrHoro Har.rrxeHz.fl. Kos$@nquenr

noBepxHocrHoro HarflxeHu-fl u MeroAbr ero onpeAeneuut. lo6aBoqHoe AaBneHr4e [oA
rpuaofi rloBepxHocrblo xlaAKocrpr, Sopl,ryna Jlaunaca. CMa.uBaHr{e. KanzrrgpHbre
gBlrelJkrfl, Hx 3HaqeHue P 6uolorl4qecKl4x cucreMax. fagoe as. gv6otus.

4. -flnreHlrq [epeHoca il Qusuuecrcue fipoqeccbr B 6uoJrorlrqecKsx
rvr eru6 pa uax. Meru 6pa H H br e rr ore H rI rr aJr br KJrerKr{

4.1. crpoeune u Suruvecrcue cnoficrna 6uororuqecKrrx
Tpancuopr BerrlecrB qepe3 6uoaoruqecrcHe ueu6pauu

uervr6pau.

Crpoeurae v Qu:u'recxue cnoficrsa 6zororu.recKlrx rraeu6pau. llaccusHrrfi
TpaHclopr BeulecrB qepe3 6uororu.{ecKl4e laerra6paHbr, ero BHAbr. MareuarvqecKoe
orlrc aHI'Ie [acc pt BHoro rpaHcn opra BeulecrB. Arrunnrul rpancuopr HoHoB.

4.2. (DoprvrupoBaHue ruerr6pauHbrx rroreHrluaJroB KJrerKrr B r1oKoe rr npu

MexAy Hr{Mr4.

xapaKTepucTuKu
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ee Bo36yrI(AeHHIr. Ieuepaqun il pacrpocrpaHeHrre rroreHuuala geficrBrrr rro
AKCOHAM

Meu6paHHble rloreHuuiulbl noKo.s H rrx aoHHa{ npr4po4a. YpanueHrde Hepncra.
YpanueHze folr4naaua-Xo4xxnHa-Kaula Anr rroreHrlr4iura rroKof, KJrerK[. Mexasusl,r
reHepalluu rloreHllnana leircrsur., ero ocHoBHbre Qa:rr. PeQpaxrepnufi [epuoA.
PacnpocrpaHeHr,re rroreHrlr.rana geficrsux ro 6esN,rueruHoBbrM rI
MI{eJII,IHLI3UpOBaHHbIM aKCOHaM.

5. S.nerrpuqecK[e il MarHIrrHbIe flBJreHr{fl B opraHrr3Me qeJroBeKa,
3fl eKTp[qec Klr e nos4efi crBrrfl [r M eroA br rr ccJr eAoBa H lrfl

5.1. @HslrqecKlre ocHoBbI sJreKTporpaQuu rrcanefi r opraHoB opraHu3Ma
rreJroBeKa. Ocnosrr 3JrerffpoKapArrorpaeuu

3lexrpu'recKoe rIoJIe u ero xapaKTepucrzrKt4. flole Ar,tnon-s. OcHoeH
sneKTpol-pa$uu opraHoB opraHu3Ma rreJroBeKa. 3nerrpoKapAr4orpaSut, Teopu.,r
3finrxoneHa. CranAaprHble orBeAeHr,rq 3fiHrxoBeHa, ycr4neHHbre yHr{non.f,pHbre r.r

rpyAHble orBeAeHI4x. @opunpoBaHl4e :y6qon sJreKTpoKapAr4orpaMMbr, r{x cBq3b c
QzsuonoruqecKuMl,I lpoqeccaMr4 B Mr{oKapAe. Onpe4eJreHr,re aMrrJrr.rry.rlHbrx t4rpoqeccaMr.r B Mr{oKapAe. Onpe4eleuue aMrrnr.rTyAHbrx
BpeMeHHbrx napaMeTpoB 3neKTpOKapAr{OfpaMMbr.

5.2, Hcno;Ir:oBaHlre llocrofHHoro lr [epeMeHHoro roKa B MeAlrrI[He.
3rcn[sareHTHafl 3reKTpurrecKaq cxeMa xunoii TKaHlr. @uguqecrcne ocHoBbI
peorpaQnu

IlocroqHH:.;rir u nepeMeHHufi rox. 3aron Oua n au@@epeHrluarrbHofi Sopue.
3lexrponpoBoAHocrb 6Iaororu.recKr,rx rranefi. famsaHra3alizfl 14 reqe6urrfi
enerrpoQope3. flepeuenuttfi tor, ero xapaKTepucrr,rKz. OMu.recKoe co[porr.rBJreHue,
I'IHIyKTI{BHocrb u eMKocrb B rlerrr4 rrepeMeHHoro roKa. Zuue4anc qe11u.
3xnusaneHTHa, gneKTpl,IqecKa.rr cxeMa xrEnofi TKaHr,r. I4rraue4auc xllsofi TKaHrr, ero
3aBHcl4Mocrb or qacrorbl rlepeMeHHoro roKa. Oqesxa xr,r3Hecrofixocru masefi.
@zsz'recxue ocHoBbr peorpaQuu rax AuarHocrr,rqeoKoro MeroAa.

5.3. Buo0usuqecKlre ocHoBbI 3JlelffpocrnMyrquur opraHon u rrcanefi
I'hvruynrcHble roKI4 Lr LIx xapaKTepprcrr.rKrr. 3rexrpoaos6y4ranaocrr rxanefi.

Kpuaar 3neKTpoBos6y4uiraocrn, peo6a3a h xpoHaKcr4r. YpanneHr,re Befica-Jla[r{Ka.
XpoHarcuMerpr4.rr. 3axon .{ro6ya-Pefi uoua. 3nexrpocrr.rMynrrln, cepAqa.

Aunaparypa Anfl sneKTpocTuMynfl\Lru. Oupe4ererure rapaMerpoB
I,IMnynbcHbx roKoB (AlzrelrHocrl,I LlMnynbca, qacrorbr, cKBaxHocru). Irlsyveuue
an[apaTa aMrrnunynbc-TepanHr.r.

5.4. BosAeficrBrre Ha opraHH3M rreJroBeKa BbrcoKorracrorHbrx roKoB rr
norefi. MeroAur rr a[[aparypa AJrfl BbrcoKorracrorHofi repauuu

(Dz:u'Iecxtle ocHoBbI BblcoKoqacrorHofi reparruu r4 3neKTpoxupyprr{rl. Mero4u
Ll anlaparypa BblcoKorlacroruofi Tepanr4n: Alaarepl.r,pr\ HHAyKTorepv.ttfl,
ynbTpaBbrcoKorracToTHafl TepailIdfl, MrrKpoBonHoBa, Tepailvf., KpaHHe
BblcoKoqacrorHa.fl Tepanufl, MecrHa, AapcoHBzlnv3aps.. Harpesaru{e Ar43neKTpr{KoB r{
sneKTponr4ToB B noire yJrbrpaBbrcorofi qacrorbr.

5.5. [onyveuHe Lr perucrpaquc rre4urco-6HoJrorrrqecrcofi unQopruaquu
O6o6rqeuHafl cxeMa cbeMa, [epeAar{H H perr4crp aq;ar ue4uxo-6 r4oJror}rqec rofi

nn$op*raqnn. O6utue xapaKTepvcrvKr4 t4 rnaccusuKarlrrf, AarqrrKoB MeAr,rKo-
6uororz'recxofi zH@oplaaqzz (a:lrepureJrbHbrx npeo6pasonarelefi). laruuxu
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TeMrleparypbl. 3asnc[NaocTr conporr{Brre*r4fl MeraJrJroB Lr noJrynpoBoAHHKoB or
reMneparypbr. Konraxrua.{ pa3HocTb IIOTCHUI,I€UIOB. Tepuonapa,
repMo3neKrpoABrrxyqaq cura. fpa4yuponxa repMonapbr, repMr4cropa vt

[poBonoqHoro TepMope3l4cropa. Perncrpaqza 6rEoQrd3lrr{ecKr4x rrapaMerpoB.
5.6. Yculeuue 6uoe.neKTpnqecKrrx crrrnaJroB
O6utue npHHIII{[bI yct4lre*:afl gJreKTpurrecKr,rx cHrHaJroB. Tpe6oe aHufl K

ycHnLITenrM 6noslerrpuqecKrx c14rHanoB. Onpe4eJreHr4e .racrorHofi (nolocu
rpolycKatut) H aunlury4uofi (4unaruuvecKoro gzauasoHa) xapaKrepgcrr,rK
yckrnvrerfl. AlaunzryAHbre u r{acToTHble xapaKTepucTklKr OCHOBHbIX
6zosrerrpotpaMM:
sneKrpoonqeQarorp a$ut.

3ne Krpo Kap.qr4o rp a b^r, 3neKrpoMnorpaSnx,

[raSQepenqualrHufi yCI4JIHTeJIb, ero IpLIMeHeHI,Ie,
oco6euuo crv 14 cuoco6 noAKJuoq eHufl K narlpreHTy.

6. S.nexrpoMarHlrrHoe [3ryqeurre, ero rrc[oJrb3oBaHrre B MeAuurrHe.
S.nerueurur Quruxrr aroMoB H MoJreKyJr

6.1. S.uercrpoMarHlrrHble BoJrHbr, rlx csoficrsa. Meroqrr [oJryqeHrrfl
rloJrflprr3oBaHHoro cBera. IlcnorrsoBaHr.re [orqp[3aqrroHHbrx MeroAoB AJrfl
IrccJreAoBaH[q 6uo.noruqecKlrx o6rercron. Onru qecKafl a KTIrBHocrb

O6rque csoficrea 3neKTpoMarHr,rrHbrx BoJrH. Lllxara 3neKTpoMarHHTHbrx BoJrH.
BolHonrte csoficrsa cBera. Ecrecrsennrrfi u noJrrpu3osaHHrrfi cBer. Bu4rr
lonrpLI3aIII4Il cBera. Mero4bl [onyqe:akrfl rrolrflpr43oBaHHoro cBera, ocHoBaHHbIe Ha
flBJIOHI{.fIX Eprocrepa, ABynyqe[penoMneHutfl, Auxpou3Ma norJrorrleHr,r-f,. 3aroH
Malroca. Onrzqecraq aKTI,IBHocrb. Ycrpoficrao noupr.r3arlzoHHbrx npu6opon,
ocHoBaHHbIx Ha ABynyqe[penoMneHuur u Atrxpor{3Me rrornorqenars.. flpoxox4eHue
cBera r{epe3 nonrpl43aropbl. YcrpoficrBo [onrpr,rMerpa. OnpegeleHr4e KoHrleHrparlr4r4
orrTl,rq ec Kr,r aKTH BHbrX Berrle CTB rronrpr4M eTpoM.

6.2 Pe0parcroMerpur. oupeAeJreHue KoHueHTparlrr pacrBopoB c
rIoMoIrIbro peQparcroMerpa. flpnnqunu no;rorcouuofi orrru6rr. Ocuonrr
3HAOCKOIITTH

3axouu orpaxeHll u rpenoMneHr.rc cBera. Ycrpofrcrno pe$paxroMerpa.
3anucuuocrb rlora3areJlfl rlpenoMneHr{f, pacrBopoB or KoHueHrpauur.r. Onpe4erenne
KoHrreHTp ar\uut p acrBopo B c noMo rrlrro pe Sp aKroMerpa.

-flsreHae [oJIHoro BHyrpeHHero orpaxeHr4.f, cBera, npHHIrr4[hI BoJroKonuofi
orrrr,rKr,r, ycrpoft crBo coBpeMeHHbrx 3HAocKorroB.

6.3. Ouruqecrcas MrrKpocKorlr{fl. Ocnosur e.nercrpoHuofi tt ron4onofi
MrrKpocKorrI|I|

Onrz'{ecxufi narzxpocxofl, xoA nyqeft s N,rurpocKone. Vgeru.reHrle, npeAen
pa3pe[reHr4fl 14 pa3pelxarcqas c[oco6uocm ol]Tr{rrecKr.rx Mr4xpocKorroB. (Dopuyla
A66e. OcuosH 3neKTpoHnofi rraraxpocKorrurr. BorHosrre csoficrsa 3neKrpoHon. lruna
BoJIHbI 4e Bpofinx. llpe4en pa3pelxeHufl,3neKTpoHHoro Mr4KpocKona. (DusgrrecKue
npI'IHIII4nbI 3oHAoBofi uuxpocKorllll4 I,I ee vcnoJlb3oBaHrze B HCcneAoBaHI{H MeAHKo-
6uororu.recrr,rx o6reKros.

Onpe4elenze IIeHbI AeneHufl orynrpnofi rrrKEurbr Lr lunefiHrrx pa3MepoB
uuxpoo6berToB olrr{qecKl4M Mt4 r(pocxorroM.

6.4. TenJosoe lt3ryrreHHe reJr. 3uepreruqecrcrre xaparcrep[rcrr{Krr
TerrJroBof o u3ryqeHr{fl . Ten.nonuAeH rre r{ TepMof paonx B MeA lrrl rrHe
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OcHosHrre
CBETI4MOCTb,

t2

xapaKTepI.dcTI,4KYt Te[JroBofo
cneKTpanEHas nnoTHocTL

3neprernqecKafl
CBETPIMOCTI{,

I{3nyrleHu_f,.
gHepreruqecxofi

AJIHHbI BOJIHbI LI

onpeAeneHr,re c ero

MoHoxpoMaruqecrufi xoeQSuUpIeHT nornolrleHr{.rr. A6coruoruo qepHoe, cepoe v
Apyu4e rena. 3axouu rerJloBoro u3nyt{eHr.r-f, (Kupxro$a, Cre$aua-Eolrquana,
Buna). @oprrayla fllauxa. Teulonoe r{3nyrreHr.re reJra qenoBeKa" [Icnolr3oBaHr{e
Tenn oBr4A eHprr r4 TepM orrp a$uu B M eAHrIr.rHe.

6.5. 3arourr rrorJrolueHufl u pacceflHr{fl cBera. OcHosrr
Qoromo.noprrMerp nlt n cnercrpoQoroMerpn rr

flouorqenue cBera. 3axonsr rrornou{eHru cBera BerrlecrBoM. Ilorcasarem
rlofnolrleHl{fl BeIrIeCTBa, ero 3aBncr,rMocrb or Anr4Hbr BoJrHbr cBera r,r KoHrIeHTparIr.IH
pacrBopa. KoeSQuIIIleHT rrporrycKanusLr o[Tr4qecKafl rrJrorHocrb, r4x 3aBr.rclrMocrb or

KoHrIeHrpar\vv. Ycrpoficrno SoroererrpoKonopHMerpa,
noMorr{bro KoHrleHTpa\vvr pacrBopoB. Oupe4eleHHe c[eKrpa

llornorleHu.f, BelrlecrBa cnexrpoQoroMerpoM. Pacce.sHne cBera, ero Br.rAbr H
3aKoHoMepHocrr{. 3axou Penes. He@enourerpr{r.

6.6. llrayuenue u norJrolrleHlre 3Heprurl aroMaMH il MoJreKyJraMH.
OcHonu c[eKTpaJrbHoro aHaJrH3a. Cnexrpu [crrycKarrlar. *t [orurouleHgfl

Teopux Eopa. Cuerrpu H3nyqeHl,Ifl 14 rrorJrorrleHr.rr. Cnexrp aroMa BoAopoAa.
OcHosrt aroMHoro v MoneKyupHoro creKTpanbHoro aHaJrr.r3a. fpa4yuponxa
crleKTpocKola H3nyrIeHI,IeM pryrHofi lauurt I{ rrccneAoBaHr{e cneKTpoB rrorrtouleHprq
reiuouo6r,rHa KpoBV r4 Apyttlx pacrBopoB.

@ oro6uoJro rr4r{e c Kr4 e rrpo qec cbr, c fre KT p 1eficrsux.
6.7. JlrcuuuecueHllrtfl. OcuoBHbIe xapaKTeprrcrrrxrr tt 3arcoHbr

Jrr()MrrHecIIeHulrrI
JkouIaHecIIeHIInr, ee BI,IAbr r{ xapaKTepucrr,rKri. 3axourr Crorca u Baer.rrosa.

JftorrauHecqenrnrtfi aH€uII{3 B MeAr{rIr4He. Co6crseHHa.fl nroMr.rHecrleHrlr4s
6uoloruqecKr,rx o6terros. JftouuHecrleHTHbre MerKH r.r 3oHAbr.

@oro4uuaMr4r{ecKa, Teparrrlr.
6.8. BuuyxtgeHHoe [3ryrreHHe. Jlarepu. Ceoficrna Jra3epHoro

rl3ryqeHrla. [plrnreHeurre Jra3epoB B MeAHur.rHe
Brtryx4eHHoe I{3nyrIeHI4e vt ero ceoficrna. Yclonus ycvne*ufl cBera.

VcrpoficrBo na3epos. HagHaqeHr4e arrusHofi cpeAbr, cracreMhr HaKarrKH r.r pe3oHaropa
B niBepax. Cxeua pa6oru na3epa. Csoficraa na3epHoro r43JryrreHr4r, ero
I4clonb3oBaHl,Ie B MeAI,Iqune. IrlcuoJlb3oBaHr,re na3epHoro r,r3nyqeHHf, B TeparrHr,I H

xfipyprHl{. OupegeJIeHI{e AnuHbI BoJIHbr na3epa r4 p€BMepoB Miurbrx o6rexroB rro
4raSpaxqnouuofi Kaprr4He.

6.9. EuoQr.rcuqecKrre ocHoBbr 3peHrrfl
Onruqecxafl cvcreMa rJla3a. AxxouoAaq.Ltfl ura3a. HeAocrarKr,r orrrlrqecxofi

cvcreMbl rna3a v plx KoppeKrlr4r. Ocrpora 3peHr4fl. Erao$ra:uqecKr.re ocHoBbr
3plITenbHofr QoropeqenqLlz. gyncruEreJrbHocrb rJra3a K cBery lr r.IBery. MexaHugr\,r
aAarrraqupr rna3a K pa3nr,rrrHofi ocseqeHHocru.
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6.10. Topuosuoe n
Csofi crsa peHTreHoBcxoro

13

xapaKTepucTurrecKoe peHTfeHoBcKoe H3ryqeHre.
H3flyqeHnf rr ero [crroJrb3oBaHHe B MeArrurrHe

ECTECTBEHHAfl

c BerrIecTBoM.

rroH rr3r{ pyrcIq ux us.nyuenu fi
3xcnosuqvtoHnafl,, [ornoqeHHaq

I,I3nyrreHu{. Csqsr MexAy Hr4Mr4 kt

14 3KBr4Ba[eHTHa' AO3br r,roHr43r4pyroqero
eAr4Hr4rlbr vtx v3MepeHr.rfl. 3$QerruBHas

7.2. [ornuerpxr rroHrr3rrpymuero r3ryrreurr. Mero4sr perucrparlnrr

oKBHBaIIeHTHaf, Ao3a, eAr4Hr{rlbr ee r,r3MepeHur, xoeQ@uqnenr pailkra:qlaoHHoro pr,rcKa.

KolrexruBnas, Ao3a, eAr,rHr4rl6r ee pr3Mepeuux. MorqHocrb Ao3br.

.{erexropu uoHr..r3r{pyroqux uslyveunfi. Ycrpoficrno
paAnoMerpon. OupeAeJreHHe MorrlHocrr,r sxcrro3uquouuofi Ao3br.
s$$erurznHrrfi uepuoAbl nonyBblBeAeHr{, paAr.roHyxnr{AoB H3 opraHu3Ma rrenoBexa.

EcrecrseHnrrfi pa4na\uouHufi 0or.
7.3. Ilpunqunbl pacqera Ao3 BHyrpeHHero o6.nyrreHrq. EcrecrneHnufi

paAr{aqrronHuil Qon, Qouonoe o6;ryueuue qeJroBexa

Cs-f,sr aKTI4BHocrI,I paAHoHyKnHAoB 14 3KBr,rBuureuruofr Ao3br BHyrpeHHero
o6nyvenux. Pac.Ier sKBuBuureuruofi Ao3br BHyrpeHHero o6nyvelnflrrpr{ oAHoKparHoM
nocryrlneHl{I4 paAI4oHyKnI4AoB B opraHr{3M. E,crecrseuHufi paAuarlr4oHnrrfi 0or,
$ononoe o6ryueuze qeroBeKa

7.4. Maruurno-pe3oHaHcHaq roMorpaQrr. PaguouyKJruAHbre MeroAbr
AHarHocrllKH H ryvenoil TeparruIl. llosurpoHHo-3MHccr{oHHar roruorpaQun

3lexrponurrfr napaMarHururrfi pe3oHaHc. llapalaarHr4rHbre csoficrsa
cso6oAurlx paAHK€LrIoB. Cxerua ycraHoBKr{ Anfl Ha6lro4euur 3nerTpoHHoro
napaMarHllTHoro pe3oHaHca.YlgeutuQzxaqax cso6oAHHx paruKanoB r,r onpeAeneHrre

AO3HMeTpOB U
Buororv.recxuit u

llpupo4a ropMo3Horo u xapaKTepplcrraqecKoro peHTreHoBcKoro u3ny.uelLrfl, yrx
xap aKrep r4ert4nur u c noft crna.

YcrpoftcrBo peHrreuoncrofi rpy6riu, cneKrp ropMo3Horo r{3nyr{ eHkrfl r{ ero
perynuponxa. XapaKTepucrl4rlecKoe H3nyrreHue. 3aros Mosrra. 3axou octafte]glux
peHTreHoBcKoro Ll3nyr{eHl4fl Berrlecrnou, clofi rroJroBr.rHHoro ocla6neHr,I{. Jluuefinrtfi
I{ MaccoBrrfi norasareltu ocla6nenvrfl, v:x 3aBl4crlMocrb or xecrKocrpr u3lry.leHufl yr

csoficrs BeluecrBa. BuAu B3aLIMoAeitcrsufl,peHTreHoBcKoro r{3nyqeHr.r, c BerrlecrBoM.
OlEszqecxue rrpI{HIIHrrII peHTreHoAkrarHocrr4Krr. I,IcnonrgoBaHrae peHTreHoBcKoro
r'r3nyqeHHq B lyuenofi Tepanr{r4. ocHosH peHTfeHoscrofi
rouorpaQuu. MeroAbr 3arrluTbr or peHTreHoBcKoro u3nyqeHu_s.

7. MeroAu r4epnofi Qusurcu B MeAr.ruHHe

KoMrrbrcTepnofi

7.1. Pa4noarcTrrBHocrb. IlcrcyccrBeHHar n
paAHoaKTHBHocrr. Braupro4efr crnue rroHrr3rrpyrcu tlx us.ny.reu ufi
PaguonyKrrrrAHbre MeroAbr AlrarHocrrr Krr rr ayvenofi Tepa[ u u

Pa4uoarrusHHfi pacrlaA u ero BHAbr. 3HepreuEqecKne crreKTpbr o- u B-vacrr.rq,
raMMa-I43nyuenufi. flonyueHl{e paAr{oHyKnr.rAoB. OcHoaHofi saxoH paAuoaKrr4BHoro
pacrraAa. flepuo4 nonypacrafla.

XaparrepvaruKu B3al{MoAeitcrnus r{oHr.r3r{pyroqux v3nytreHr4fi c nerqecrBoM:
luJJei.*tas [JlorHocrb vloHu3arJr4r4, rrr4Heitsas [epeAarra 3HeprLrH, cpeqnufi lunefinufi
npo6er. Oco6eunocrll B3auMoAe itctsux c Berr{ecrBoM pa3nr4qHbrx qacrnrl.

Aruunuocrb paAI{oHyKnI{AoB, e1krHLrrlbr ee r{3MepeHr4q. Cnqsr MexAy Hr,rMH.

Y.qemuar, MaccoBar r4 rloBepxHocrHa, aKTr4BHocrH.



t4
MeroAaMrI SneKTpoHHoro [apaMarHr.ITHoro pe3oHaHca.
csofi crsa s Aep xr4MLr q e CKLIX 3JI eM eHTOB, XUMr{qe c K ui,t c gsur .

MarHr,rrHo-pe3oHaHcuofi ronaorpaSuu.
PAAIIOHYKJII4AHbIX METOAOB AI4ATHOCTHKU. @USU'ICCXUE OCHOBbI

rouorpaQuu.
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rIH@ OPMAIII,I O HH O_ME TOAI,TqE cKAq qA cTb
Jlurnparypa

OcuonHaq:
1. flpaxruryrr,r no MeAr{rlr{Hcxofi u 6uororzqecrofi fiu:ure : yve6noe

uoco6ue / B. f . Jleureuro [u 4pyrue]. - Muncrc : BfMy ,2olg. - 220 c.
[ouo.nnureJrbHafl:
2. AHroHos, B. @., Kosrosa E. K., rlepnrrur A. M. (Dusuxa u 6no$n3r.rKa :

yue6uux / B. (D. AHroHoe, E.K.Kosrona, A. M. rlepHuur. - Mocxsa : fOOTAp-
Megua, 2015. - 472 c.

3. Jleqeuro, B.f. Me4uqlaucrax kr 6uororu.{ecra, Quauxa : yve6uoe
noco6ze / B. f. Jleulenxo, f.K. LI.ltru,t. Muscx : Hosoe 3HaHue; Muncx :

LIHOPA-}/,2017 .- 552 c.
4. Perrazsor, A. H. Me4uqzHcra-r v 6zororu.recKa, Qusrara : y.re6ruEx /

A. H. Pelavsos. - Mocrcsa : f3OTAP-Me4va,2018. - 656 c.

METOAruECKI,IE PEKOMEHAATU.tr{ IIO OpIAHlI3Artr{II r{ BbIIOJIHEHIrO
cAMoc rofl TEJIbHofr p,q.s orrr crvAEHToB rro yqEEHofr AUCrpr[Jr[rHE
Bperraa, orBeAeHHoe Ha caMocrorrenbHyro pa6ory, Moxer r{crroJrb3oBarbc-rr

o6yuarou1r4ur4cfl :rra:

rroAforoBKy K neKrlkrrrM, rrpaKTr,rqecKr{M u ta6 opatopHbrM 3aHflTLrflM;
[oAroroBKy K KonnoKBI4yMaM,3arrery r.r 3K3aMeHy uo yve6nofi Aucqvfinv*e;
npopa6orKy reM (nonpocor), nuneceHHbrx Ha caMocrorreJrbHoe pr3ytreHue;

pelueHl{e Qzeuuecrr{x 3aAarr;

BbrrroJrHeHlre rrccneAoBareJrbcrr,rx u rBopqecKux sagauuit;
rroAroroBKy reMarr4r{ec Kr{x AoKnaAoB, pe$eparoB, rrpe3eHraqufi ;
BbrrIoJI H eHLr e npaKTuqe c Kr,rx zagaruuit;
KoHcneKTr4poBaHpre yve6nofi nr{reparypbr ;

noAroroBKy orqeros no ra6oparopHbrM pa6oraur;
cocraBJreHue o6sopa HayqHofi lureparypbr no 3aAaHHofr reue;
o$opunenue uuSopMaIII4oHHbIx r4 AeMoHcrparlrroHHbrx MareprlaJroB (creH4u,

frJraKarbr, rpa$urz, ra6nuqrr);
cocraBJIeHI{e reMaru.Iecrofi no46opxra nrrreparypHblx I,IcrotIHHKoB, r{HTepHer-

LICTOTIHUKOB;

c ocTaBJr eHr,Ie TecToB AJr.rr opf aHr,r3alJxld B3avM oKoHTponf, .

Ilrpr.mHb uc[oJrb3yEMbrx crEACTB Ar,rArHoc rrrx]r
ltt guarHocrr4xr4 KoMrrereHuufi ucuonb3yrorc, cneAyloqrae Soprrarr :

Ycruas Qopvra:
co6ece4oBa:n:ze,;

KOJrJrOKBrryMbr;

AOKnaAbr Ha [paKTHrrecKux 3aHflTltflx;
3K3aMeH.
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ffucrueunan Qoprvra:
TCCTbI;

KOHTpOnbHbre olpocbr;
III4CEMC HHBIE OTIIETEI TIO TTA6OPATOPHrIM PA6 OrArrI ;
peQepaur.
Ycruo-nucbMeHuar Qoprvra :
orqerbl no ayAI{TOpHEIM [paKTLIqeCKr{M yrrpaxHeHr{.,rM c r{x ycrHofi sarqurofi;
orqerbr rro AoMarrrHr{M npaKTr,rqecKuM ynpaxHe]HzrflM C r{X ycrHofi:aqurofi;
orrrerhr uo na60paropHbrM pa60rana c r4x ycrHofi sau1urofr.
TexH[.recKafl Qopvra:
sneKTpoHHbre npaKrr4KyMbr;
sneKTpoHHbre TecTbr;
Br43yanbHrre la6oparopHbre pa6orrr.

I4cuo.nr3yEMbIE METoAhr oslrqEHr,rrr
JluuefiHrtfi (rpaguquonnrrfi) MeroA (rerqux, npaKrr,rqecxpre, ra6oparopHbre rr

ceMrrHapcxze aanrrux);
aKTr{BHhre (uureparruaHrre) MeroAbr:
npo6nenauo-oppreHrr.rpoBaHHoe o6yvenpre pB L (problem-B ased Learning) ;
KoMaHrHo-oprreHrr{poBaHHoe o6yueuue TBL (Team_Based Learning).

ffrpnqurb frpAKTr{rIECKr{x HABrTKoB

l. flpuueueuue Sn:zqecKux MeroAoB zccJreAoBaH.,flBeulecrB.
2. rlpoao4urb r.r3MepeHr4e Sueuvecxr{x rapaMerpoB BeulecrB.
3. flponeAeur{e crarr.rcru.{ecrofi o6pa6orriu r,r3MepeHr,rr.
4. I4:uepeHr4e Berr{trr,rHbr aprepr4urnbHoro AaBneHr.rr.5. lloAc.rer rynbca Ha nyqeBofi aprepuu.
6. tr{ccne4onaHlle nae4Iaro-6l4ororuqecKr.rx o6remos c noMorrlbro

orrruqecKofi rrauxpocKorltrr4.
7 . flpone4eHr4e BbrcoKo.racrHofi 3neKrpor eparruu.
8. Onpe4eneHlle KoHIIeHTpawilpacrBopoB c noMorqrro pex6paKToMerpgrrr4.
9. onpe4ereHr.re KoHueHTp arJutt pacrBopoB c troMoxlbro

SoroxonopuMerputrecKoro aHanu3a.
10. oupe4eleHue KoHqeHTpaIIua onrr{qecKr.r aKT}rBHbrx BeqecrB MeroAoM

nonrpr4Merpuv.
I 1. CH-srue rpunofi ropora cJrbrrrrr4Mocrr,r.
12. Ilpone4erure 3nexrpocrr,rMynsquv.
13. flpone4enve oneKrpoKapAuolpa$uu.
14. flpoae4eHue Ao3r4Merpur{ecKoro KoHrponfl.
15. Pac.rer Ao3 BHyrpeHHero o6nyveuur.

Ilrprqnnb r4c[oJrb3yEMoro osopyloBAHrr.s
1. Anuapar<<Aunlznylrc-4>.
2. Aunapar raJrbBaHr4sarJLtu.
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3. Annapar YBrI-3O.
4. AyAaouerp.
5. BucxosuN,rerp OcraaJrb1a.
6. Bolrruerp rrocroflHHoro roKa.
7 feueparoplepeMeHHoroHarp.,rxeHr,r.s.
8. feneparop 3reKTp[qecKux Hlr3KoqacrorHbrx cr{Hycor{AutJrbHbx

rone6auufi.
9. [zQpaxqr4oHHbre peurerKu c
10. 3nyroaofi reHeparop.

puBnur{HbIMI,I nOCTOTHHbIMI,I.

I l. kluluxarop nunefiHbrx nepeuerqenufi.
12. trtlcroquzK rrocrosHHoro HalprxeHpr.rr
13. Ilcro.rHuK cBera c He[pepbrBHbrM crreKTpoM.
14. Kanaepa foprena.
15.

t6.
t7.
18.

Ilasep.
MuxpoalanepMerp rrepeMeHHoro roKa.
MuxpoarrailepMerp locrosHHoro roKa.
Mynrrzau6paroprr (reHeparoprr nprMoyroJrbHhx r{MrrynbcoB

uaupaxeuua).
19. Hayunuxu.
20. Ounaerp 4lx
21. Onru.recxufi

pe3HcTr4BHbrX AaTqI4KOB.
MT4KpOCKOI.

22. Ocqurnorpa$u.
23. flolxpnlaerp.
24. Pa4raouerp KPBI - 38.
25. Pe:prcrusHhre AarqrrKr,r reMrreparypbr.
26. PeQparcroMerp.
27. Pryruar JraMrra.

28. Ceryn4orvrep.
29. Cnerrpocxon (uouoxpoMarop yM-2)
30. Teprraonapa.

31. Ycranosxa Anc, onpeAeneHr.r.s noBepxHocrHoro Harqx eu:afl.
32. @oroelerrpoKonopr{Merp.
33. IllranrenqupKynb.
34. 3rexrpoxapAr{orpa@ urecruxana*nrrfi <<A*rosur-06>.

fIEPETTEHb JTEKTIUfr
I ceruecrp

l. Mexanu'{ecKlze r<one6anux. flpeo6pasoBaHr4e <Dypre AIrfl o6pa6orxra
Al4arHocrl4qecKux AaHHbIx. MexaHu.recKr4e BoJrHbr. Euoaxycruxa. Ylrrpa3ByK r,r ero
ceoficrsa. AxycrnuecKl4e MeroAbr HccneAoBaH:afl u noe4eficrBt4flB MeAr.rrlr4He.

2. @uguqecxze ocHoBbI gJleKTporpa$uw rxaHefi H opraHoB opraHu3Ma
qeJIoBeKa. OcHosrt 3neKTpoKapAuorpa$rr. I4cnomsoBaHue nocrosHHoro v
nepeMeHHoro roKa B M0ALIIII4He. 3rcnzsuLIIeHTHa{ 3neKTpr.rqecKaq cxeMa xunofi TKaHr4.
@zsu.recxpre ocHoBbr peorpabr .

3. 3nerrponrarHrrrHbre BoJrHbr, r{x cnoficrea. MeroAu [onyqeHu,
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non'gpl'I3oBaHHoro cBera. I'Icuolr:oBaHI,Ie rroJr.rrpr,3arrlroHHhrx MeroAoB AJrfi[IccneAoBaP.Lrfl 6uororu.recKrrx o6rexron. Onrr4rrecKa, aKTrrBHocrE.PeoparroMerpl4'' oupe4eneuue KoHrIeHTp arJ,u pacrBopoB c rroMorrlbrope0paxroMerpa. rlpunqunhl BoJroKosnofi orrrrr(r. ourosrr eHrocKorruu.4' Topnao3Hoe I{ xapaKTepl{crllqecKoe peHTreHoBcxoe u3nyqeHr.re. CsoficrsapeHTfeHoBCKOrO u3JIyqeHu.'I rr efo prclonb3oBaHl{e B MeAHTIUHe.5' PaAuoarrrlBHocrb. zcrcyccrneHHa.fl Lr ecrecrBeHHa.f, paAr{oaKrr,rBHocrb.

BsaHN'IoAeficrsl{e IIoHI'I3I4pyIouIt4x usnyuenufi c BerrlecrBoM. pa4uonyxJrLtAHbre
MeroAEr lr{arHocrlrKu Lr nyvenofi Teparrnu.

6' floaurraerpur HoHLrsupylorlero ,snyqeHufl. Mero4rr perr{crparluukroHu3rpyroqux nslyve Hnfi .

fIEPEqEHb JIAEOPATOPHbIX 3AHflT[Ii
I cervrecrp

l ' Ucnosrr auS@epeHIILI€urEHoro ucqvrcreHr4fl. I4ccne4on 
',vrcSynrqrnoH€ulbHblx 3aBlzcLlMocreft. JI.p. <onpe4eneHlre cxopocrefi r,r3MeHeHr.r.rr kr

1. Ocnosrr
I4ccne4ona:upre

fpaAr.reHToa Qynxqufi . 3nenae HTbr reopLl Lt rrorp errrHocrefr >>.2' ocHosH aHTerpanbHoro I'Icq[cneHul^. II.p. <Brr.rucneHze o[peAeneHHErx
HHTefpEUIoB).

3. Mero4u HaxoxAeHr{.,r HeolpeAeJreHHbrx
HeolpeAeJreHHbrx prHTefpanoB>.

r.rHTetp€LJron. JI.p. <<BH.rucneHr4e

4' Mexarrrn'recKlae csoficrsa 6zonorz.recKr.rx rxauefr. oupe4eneHr4e MoAyn,ynpyfocrr4 MarepranoB. JI.p. <onpeAeJreHr{e Mo.qyn.fl yrpyfocrH MarepHUrOB).5. EuoszszqecKr4e ocHoBhr @opunpoBaHLrfl cnyxoBoro oqyuleHr,f,.
AyAIaorraerp'tfl JI.p' <<Cn-srI,Ie crreKTpirJrrnofi xapa*rep vrcTuKH yxa Ha ropore
CJIbIIIII4MOCTI,I)).

6' Bucrosl'I^aerp,fl. JI.p. <onpeAeJIeHI4e B.f,3Kocrr4 xrrr*ocr, Br,rcKo3,MerpoM
OcrsanbAa).

7 ' rlorepxuocrHoe HarrxeHl'Ie B xr{AKocrrr. Kanunn.apHbre ,BJreHHr. JI.p.<onpe4eJleHl{e xoe00uqpIeHTa [oBepxHocrHoro Har{xeHra.f, xr,AKocr, MeroAoM
Pe6nu4epu.

8' Crpoenue v Szazvecxue csoficrsa 6uororz.recKr.rx naeu6pan. JI.p.
<Tpancnopr BerrlecrB rrepe3 6uororuqecKrre ueu6paurr>>.

9' ooprvrzpoBaHl.e naenr6pauHhlx rroreHqr4iuroB KJrerKr4 B rroKoe H npu eennniTr-,.-.-^--,--- TTao:6yx4eurEu. JI.p. <feuepaqzx 14 paclpocrpaHeHr4e noreHrlrl€ura geitctaur- no
aKcoHaM).

10. @rEszqecKkre ocHoBEr 3neKrporpa$uu rxauefr v opraHoB opraHr43Ma
<@usu.IecKue ocHoBbI

r{eJroBeKa. OcHoert oneKrpoKap4ra orpaSura JI.p.
oneKTporpaSuu opraHoB z rxaHefi>>.

I l ' I'Icuon*oBaHue ,,ocro.,HHoro H nepeMeHHoro roKa B MeAr.rqr4He.
3rszeaneHTHa, 3neKTpI4rIecKa, cxeMa xunofi TKaHu. @ragu.recxue ocHoBbr
peorpa@uu' Il.p.<<Onpe4eneHkIe 3aBLIcHMocrr{ r.rMrreAaHca 6uororz.recrofr TKaHr,r orIIACTOTbI TOKA).

12. Buo0v3klrlecKue ocHoBbI 3neKrpocrhMynfl\krr4 opraHoB u rxaHefr. JI.p.
<Irl:yueuze ocHoB sneKTpoc ruMy nilryrr4>> .
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13' Bosaeficrsue Ha opraHLI3M qenoBeKa BBrcoKorracrorH'rx ToKoB z noneri.Merogrt il ailnaparypa An'f, BblcoKoqacrorttofr repan nu lr.p.<@Ilsu.recKHe nprrHrlrrrbrBhrcoKoqacroruofi gneKTpor epanau>> 

"

2 ceuecrp

. r"".1;,["*#Tff *f::flflpoXffi 
"L'* 

-- 6i o', o r,,e c xo,i z, @ opuaq aa rr p.
2. Ycunenze 6uosnexrpvqecKlrx cLrrH€uroB. JI.p. <I4ay.reHze caoficrs

ISHH#"";'#?ffi:::fi",€ cI4rHarIoB))' I4roronoe 3a*nrue ro pa3Aeny
no:4eficr Bun LrMeroAbr r4ccrreAoB ::X;:."' 

B opraHl43Me qeJIoBeKa, sneKrpur{ecKrle

3. OlextponaarHr4THbre BoJrHbr, Hx csoficraa. Mero4rr [onyqeH[_f,non''Ipl43oBaHHoro cBera' I'IcnonrsoBaHze rroJrrppr3arluoHH'rx Mero.qoB ArrflrlccneAoBaHLrfl 6aororu.recKrix o6rexros. OurnqecKa, u,<<onpegeneHr.re KoHrIeHrp a\uuorr,rqecKri aKrrrBHhrx Berqecr" .rorXf;#il:lrr. 
,.0.

4' Peopaxrouerpufl' oupe4eneHrre KoHrleHrpaquu pacrBopoB c roMorrl'rope0paxroMerpa. flpznqraurr s;roxoHuofi orrr4Krr. ocuonu 3<onpe4eneHl4e roKiBaren-tl rpenoMrreHr* xr4AKocrr{ pe6paxror.r#r"ri.-orull' 
JI'p'

5' ouru'recrca-s Mr'rKpocKonn.fl. ocnosrr ererrpouuofi u :on4onofiMrlKpoc*onuu' lr'p' <<I4:^aeperu4e M€uIbIx o6rerros c [oMoulbro Mr4KpocKorr,>.6' 3axonrt .,ornoxleH,fl u pacceflHktr cBera. ocHosrr @oroxonop uNrerpvu ucnexrposoroMerpr.r4. JI.p. <rlbrnoqeHlre u pacce.,rHr.re cBera. ocsonrrKonopr{MeTpuqecKofo aHiLJ[43a)).
7 ' uztyueuue I4 IrorJIorIIeHr4e 3HeprLIr4 aroMaMr, r{ MoneKy JraMLr. ocnosrrcleKTpzubHoro aH€uII43a' cuexrprr uclycKaHr{, u nornorleHr4.,r. JI.p. <<ocnonuc[eKTpanbHofo aH€uru3D).
8' Br*ryx4eHHoe I,3ryr{eHl4e. Jlaseprr. caoficrna na3epHoro r43nyqeHu.fl.flpurvreneHl{e n€BepoB B MeAI'tqLIHe. n.p. nnpr.rHq}r[ geitcreurniBepoB, rax csoficrnarr rrpr{MeHeHr4e).

9. flpuuqunu pacqeTa Ao3r^v..r{{r,-c,r p4u.re[a .Ao3 BHyrpeHHero o6lyveHzX. EcrecreeHHrtfi

f#:"T:#y*::l:r"_r_::o6ryueuz.-r.ror.xa.rr.p.<onpe4ereHrreuaccononAKTI{BHOCTI,I npoAyKTOB rruTaHlrfl H CTpor4TenbHhrx MaTepr4iuroB C rroMou{bropaAlroMerpa).

fIE PETIEH' .IPAKTUqE CKIIX 3AH.fl TIIIZ

1. Ezoaxycrzra. yn*pa.:nyx ; 
t:fft:Xoo.rru. 

Axycrzvec*r{e MeroAhrr4ccneAoB aHufl z nos4efi crBufl B MeArzrlr,rHe.
2' @usu'{ecxae ocHoBbI rl{rpoA ,*aMilRlHAeuurbHofi u s.f,sxofr xz^xocrz.3' Eaopeono'rfl vr susuuecxue ocHoBbr reMoAr4H aMuKr4.4' I4rorosoe 3aH'{TI4e ,,o pa3Aerau <ocHoBEr 6uouexauzxu. EzoMexaHhKacnyxa' AxycrzvecKple MeroAbI HccneAoB a,vrfl>>,<Eraopeonoru,r. @Hsraqecxr4e ocHoBbrTeM.TLIHaMHKH' 3leuenrrt $usuru [oBepxHocrHbrx qBile,prit>>, <<-flereur4,r nepeHoca

Xr}ffi;:cKl4e 
npoqeccbl 6rono.uqecKr4x uena6paHax. Mevr6paHHbre noreHrluiurbr

5. EzosrzszqecKrre ocHoB'r sneKTpoc rLrMynfrrtur4 opraHoe u rxaHefi.
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2 ceruecrp
1. Teuosoe a3nyqeHr,re reJr. Oueprerzr..nr.

u3nyr{eHr.rs. Tenros uI,e*ue r.r repMorp aun,_ B MeAr, r{^ He.

xap aKTep LrcTuKrzl Te rrJro B oro

2' JIrcuunecI{eHIII.r. ocHosHrre xapaKTe pvrcruKur{ 3aKoHbr nroMrrHecrleHqr{H.3. EuoQrE:uqecKr{e ocHoBbr 3peHr{fl.
4. Lrroronoe 3aHflTr{e no pa3Aeny <<orerrpoMarHrrrHoe r43ryrreHue, erorrclonb3oBaHr4e B MerHur{ue. 3revreHTbr @rEauru aToMoB 14 MOneKyn).5' Topnaoanoe u xapaKTepr.rcrr4r{ecKoe peHTreHoBcKoe r,r3nyr{eHr,re. caoficrna

PCHT|EHOBCKO|O U3NYIICHI4,I I4 ErO IICTIOJIb3OBAHIIC B MCAHIIUHE.
6' Pa4uoaxu'IBHocrb. zcryccrneHHa.fl u ecrecrBeHHa{ paArroaKTr.rBHocrb.

BgauNloreficrnue uoHrl3llpyrouux usnyueuufi c BerrlecrBoM. pa4aonyxnuAHbre
Mero.qhr Ar{arHocrLrKH u lyvenofi Tepanuu.

7 ' .{osrauerpux I4oHl{3trpyrcqero v3nyqeH[r. Merogrr perucrparl,r4
LlOHLI3[IpyrcqI4x ualyvenufi .

8' Maruru:rno-pe3oHaHcHaf, to^aorpa@ux. Pa4noHyxnr{AHbre MeroAEr
AI{arHocrHKuvI lyvenofi Tepa[llu. llo:urpouHo-gMrrccr4oHHa-f, ronaorpafizr.9' I4roronoe 3aH-,THe no piBAenaM <3rexrpoMarHr4THoe r.r3ryqeHLre, ero
Ilctlonb3oBaHl'Ie B MeAI'IIII4ne. 3leueHTbl Sz:uxu aroMoB r.r MoneKyr>>, <<Mero4rr
r4epHofi QuszrrE B MeAr,rrlr4He)).
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