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1. IIOflCHITTBJIbH Afl 3ATII4CKA

llpu u3yqeHuu Ar{crlulJrr4Hbr <<MaruurHo-pe3oHaHcHbre MeroAbr HccJre-

Aosadus) npeAycMarpraBaercfl, yrny6neHlre u pa3BHTHe gH,aHuir, yveHHir v

HaBbrKoB, npHo6pereHHbrx rlpu r43yr{eHr4 r4 AHcr-Ir4rrJrI4H <<Brrcuraq MareMarnKa)),
<Au$$epeHrlu€urbHbre vr prHrerp€urbHbre ypaBHeHvrfl>>, <<f.gepuax SH:uxa>>,
<<KsaHToBa.f, MexaHLrKa) 14 <<CrarucruqecKaq Srasnrca vr repMoAHHaMHKa)). 3ra
Ar.rcqurl rrkrlHa ]rrpaeT LrcKJrroqr4TeJrbHo BaxHyro ponb B soprurrapoBaHHn guauura y
o6yuarorrluxcs ro cneqpr€rJrbHocrr.r 1-31 81 13 MeprukrHenafl, Sr,rsnxa,$op*vrpyfl
ocHoBy 

^nfl 
MareMarurrecKoro MoAenr,rpoB aHvrfl QzruuecKr4x npoqeccoB, rrpor4cxo-

AflIIInX B OpfaHr43Me qeJrOBeKa, B MeTOAaX AprafHOCTrrKr4 H neqeHnfl pa3nHqHbIX

sa6oresaHufa. YcsoeHHe erofi Ar4cunnJrraHbr raK)Ke rro3BoJrHT caMocrorreJrbHo
craBr4Tb KoHKperHbre gap;aqvr HayrrHbrx r,rccJreAoeaHl,rfi B o6racru Sr,rsnrcra v pe-

rrrarb r4x c rroMoulbro coBpeMeHHofi annaparypbr pr raH$opvrarrnoHHbrx rexHororHfi
rrpH r4cfroJrb3oBaHHr.I HoBefiruero oTerrecTBeHHofo r4 rapy6e)KHofo orrbrTa.

flpe4naraeurrfi Anfl vr3yqenvrfl, MareprraJr MoxHo ycnoBHo pa:6nrr Ha rpu
ocHoBHbrx pa3AeJra, nepnrrfi r{3 Koropbrx rrocBrrrleH ocHoBaM rAepHo-MarHHTHoro
pe3oHaHca, nropofi - crrnH-perueroquofi 14 crrlrH-crrr4HoBar penaKcar{I4tM, Tpernit -
caMoAr{S$ysuu vr ee ra3MepeHr4.sM MeroAoM rpaAr4eHTHoro qAepHo-MarHnrHoro

pe3oHaHca.

[enrro Aausofi Ar4cuHnJrHHbr rBJrsercs ocBoeHne KJrroqeBbrx noHqrr4fi vr o6-

uux nprdHrlrarroB rAepHo-MafHraTHoro pe3oHaHca (,flMP), o3HaKoMJreHr4e c

ycrpoficrBoM npz6opon -fMP, rr3yqeHr,re pa3nr4rrHbrx MeroAos/NreroAraK .fMP H

Tr4rrr,IrIHbIMLr o6racrqMr4 rax rlpv MeH eHr4s., flonyqeHlle HaBbrKoe pa6orbr Ha ctteK-
TpoMerpe -fMP e xoAe BbrrroJrHeHr,rfl na6oparopHbrx 3KcrrepHMeHToB, a raKxe rrpn-
MeHeHHe MeroAa HMrrynbcHofo ,flMP B HccneAoBaHurx crpyKTypbr v AHHaMHKT4

MoneKynrpHbrx cprcTeM.

flep e4 rlp e r oAaro qr4Mlr Ar4 c rI vnnurry craBfl Tc{ cn eAyro uIH e sa1aqv:

o 
I 
clrcreMaruqecKr4 r,r3Jro)Kr4rr yve6 H rrfi Marepr4€ur ;

o npounnlocrpl{poBarb I4crIoJIb3oBaHr4e pr3yqaeMbrx Su:H.recKHX 3aKoHoMep-
Hocrefi B ecrecrBeHHbrx HayKax;

O IIOAIOTOBT4Tb CTYAEHTOB K H3YIIEHI,IIO CIEUI{€UbHbIX AHCIIHNJII,IH.

B pesyJlbrare I{3yqeH r4fl Ar4cr\HfrJrr.rHbr cryAeHT Aon)KeH :

3HAmb:
ycrpoficrBo cneKrpoMerpa .fMP ra pa6ory ero orAenbHbrx 6noxoe
oco6esHocrr{ AlaHal.r'nKn HeJrHHefi uux cucreM ;

ocHoBHbIe cToxacTl4qecKHe MoAenI,I ;

yMemb:
- npl{MeH.flTb [onyqeHHble 3HaHlrfl rnfl BblrroirH eHwfl, $usr,ruecKoro 3KcnepHMeHTa
ro pIccJIeAoBaHI,IrO CTpyK-Typbr Vr AI,{}la:l,.dI1^KH MoJreKynrpHbrx cHcreM npH noMouIH
MeroAa plMnynbcHoro -flMP; - HaxoAr4Tb npu6tuxeHHbre aHalrvtrr4LrecKne v
rrI{cJIeHHbIe pelxeHl4f, ypaBHelnuit orrr4cblBarorrlux MoAeirH qeJroBeqecKnx opraHoB.
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IrprrMeHtrb noJIyrIeHHbIe 3HaHI,I fl, HA [paKTUKe.

,flporpaMMa paspaioraHa B coorBercrBlrn c o6pa3oBareJlbHblM craHAaproM

u yre6HbrM nJraHoM cneuu€ubHocrrr 1-3 I 81 13 MeaI4uLIHcKar Susnxa.

B coorBercrBr{r,,r c fre6Huu [JraHoM o6rqzfi o6reu qacoB no AHcIIHTIII4He

<<Marru,rrope3eHaHcHbre MeroAbr r4ccJreAoBaHrlt> cocraBJlrer 314 qacoB. O6tena

ayAuropHbrx qacoB 46 .rlaca, B ToM rrlrcJre Ha JIeKrIutId orBoALITct 3 8 qacoB,

[paKTr.rqecKue 3aHflTvls - 8 qacoB.
(Dopvra uoryqeHnfl, Bblcuero o6pasoBaHllq - 3aoqHafl.

Oopvra KoHTponf, 3HaHufi srsaMeH.
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2. CO ilEP}I{AHTIE yTIEEHOTO MATEPI4AJIA

Teua 1. OcHoBHbre [pr{Hrl}rrrbr MarHrrrHoro pe3oHaHca.
OcHosrI f,BJIeHkrfl MarHlrrHofo pe3oHaHca. Cnuu. Cnoficrea flAepHbrx vr

gneKTpoHHbIX crrldHoB. fupoMarHr4THoe orHorxenvre vr g-Saxrop. floseAeHvre
cfIuHoB B MaTHIaTHoM IIoJIe. Jla6oparopHas r4 Bparqarcular cs, evrcreMbr KoopAprHar.
Yclonng B3aLIMo [eitcrsux ctrHHoB c nepeMeHHbrM MaTHHTHITM rroJreM.

CraquoHapHufi MarHl4Tsrtfi pe3oHauc. I4urynbcHoe nos6y)KAeHne. floHsrue
paAl4orracrorHblx t4MrlynbcoB u vx csoficrea: pe3oHaHcHar qacrora, yroJr
rloBopora, Sasa. Cnal ceo6oAnofi r4HAyKut4 H. @ypre-npeo6pa3oBaHHe.
OgHopoAHoe I4 HeoAHopoAHoe ylxl4peHvre ITHHvrvr. OcHoerr 3KcrepuMeHTaJrbHoro
tMP. OcHoeHbIe gJIeMeHTbI u 6rotc14 arraparypbr MarHHTHoro pe3oHaHca.

O6cyxAeHI{e KoHcrpyKIIIaI4 .f,MP crreKrpoMerpa u pa6ora efo ocHoBHbrx
6roros. OcHoBHbIe rpe6onaHr4s. K nepeAaroulefi cr4creMe. OcHoBHbre rpe6onaHVfl
K rIpeAycLrnHTeJIto u nplreMHrrKy. Tunu rrpneMHbrx cncreM. Tnnsl Aerer(TopoB.
KnagparypHoe AereKrl4poBaHue (ananorosrrfi Bapkrarr r4cnoJrHeHr4r H uusponofi).
Tervra 2. CnuH-peueroqHaq u c[rrH-crrnHoBaq peJraKcar.Iufl .

flousrue penaKcawrn. Mexasr43Mbr penaKcarluv. VpanHetufl, Eloxa. Csqgs
BpeMeH penaKcar\uvt c xapaKTeplr crHKaMr{ cuuHosofi czcreMbr. Cesgs
I{3Mepf,eMbIX [apaMerpoB -flMP c xapaKTepr.rcrr4KaMr4 MoneKynrpHoro ABr4x eHwfl.
Cessr I{3Mep{eMbIx napaMerpoB .fMP c xapaKTepr4cruKaMr4 MoneKynrpHoro
ABI4)KeHI{I. llousrue BpeMeHr,r Koppen flrJvrvr. TnnnqHue 3aBnevtMocrr4 BpeMeH
penaKcarlrpr or BpeMeHH Koppenflrlvrkr r,r or reMneparypbr. Bnlsr pacrrpeAeJreHufl
BpeMeH Koppenflrlur (o4uopoAHoe H HeoAHopoAHoe). Ceqss svrr? pacrrpeAeJreHr4t
BpeMeH KoppenflL\r4Lr c rr4rraMr4 MoneKyrqpHoro ABr4)KeHr4s. Blnsune
HeOAHOpOAHOcTLI MaTHI,ITHOTO tIOIq Ha I43MepseMbIX XapaKTepI4CTHKH BpeMeH
penaKparlnpr. BlnsHne caMoAI,I$Qyeun B rrocneAoBareJrbHocrr,r XaHa 14 KMnf.
IrlsnrepeHvlfl, BpeMeH cnl,rH-perreroqHofi penaKc a\uvr: Mero glkrtr I 80-ray-90, 90-
ray-90, HacbllrleHufl' MeroAkrKvr r43MepeHr4fl 3a oAHo npoxoxAeHne. BrHqHrae
Hacrpoitt<u paAl{oqacrorHblx I{MrrynbcoB. flpuuuuu Her,rAe€ubHocrr4 Hacrpo fircu
180-ro raMrryJrbca B pe€rnbHofi aunaparype.

Irlrr'repeHl{e BpeMeH penaKc arJkru B rrpocrbrx xr4AKocrf,x kr vx cMecflx.
Hacrpoitxa arraparypbl H napaMerpoB paAuorracrorHbrx r4M[ynbcoB. KpHrepran
nu6opa [ocneAoBareJlbHocrra [nfl r,r3MepeHufl,. Onpe4eJreHne BpeMeH penaKc aunvr
I^nfl AByxKoMrIoHeHrHofi cMecr4. llpnvreHeHr4e MeroAr4K 180-ray-90, 90-ray-90,
HacbIIrIeHVfl,. llponepra BIrvrAHr fl, Hacrpoir<u 180-ro H 90-ro paAgoqacrorHbrx
rlMrlynbcoB Ha I{3MepseMble rapaMerpbr. MeroAvrKvr o[peAeJreHr4s HecKoJrbKHX
sKcrIoHeHIII4aJIbHbIX KoMTIoHeHT B rpunofi BoccraHoBJreHHr rrpoAonsHofi
H AM AIHI,III E H H O CTI,I.

Teua,3. CanaoauSQy3nr rr ee H3MepeHr{e MeroAoM rpaAHeHTHoro ^flMp.I

CauoAu.S$yt"" (Ds) v ee I,I3MepeHHe MeroAoM tMP. -fl4epnsrfi MarHHrHufi
pe3oHaHc c I4MTIyJIbCHbIM fpaAr4eHToM MafHHTHOfO rroJrr KaK MeroA pefHcT palil{v
TpaHcnrqzouuofi rIoABI4xHocrIa MoneKyn. CpaeHrarelruufi aHaJrpr3 MeroA6K
rlocrotHHoro vt I,IMlynbcHoro rpaALIeHTa MarHr4THoro rroJrfl. AnnaparypHbre
ofpaHLIrreHI'It. Cnenrp xosSSuIIneHToB caMoAra$Syaura . VIzMepqeMbre



xapaKTepucrr4Kn. KoncrpyKrlr.rq 6rroxa HMrlynbcHoro rpaAl,IeHra MarHHTHoro

[oJrf,. Oco6enHocrra rr3Mepenvrs, caMoAzS$y:ura I,I BpeMeH penaKcalrnn B cJIo]I(HbIX

cr,rcreMax. Oco6eusocTlr pr3MepeHnr xosQSraUHeHroB caMoAu$$ye:nkr B cncreMax
c olpaHr4rreHr4rMrr. Oco6enHocrrl rl3Mepe:nufl, roeSSuqLIeHroB caMOAHSSysHIa B

cracreMax c o6ueuou. Bru flHue sAepHofi penax car1laur Ha SopMy AkISSysuoHHoro
3aryxaHvrfl, B MHoroKoMrroHeHTHbrx cl4creMax. [nyMepHblfi ,flMP. flpeacraBJleHne

AaHHbrx B Br4Ae AByMepHbrx Kapr T2 -Tl, Ds -T2, Ds - T1. @opMbl rpaAl4eHrHbtx

Karyrxer. llpo6JreMbr repMocralunvtsarlukr Aarr{I4Ka.IIpo6JIeMbI MexaHHqecKHX

rcole6asuir. Tpe6onaHvrfl, r Sopvre H aMnnr4TyAe r4MrIyJIbcoB fpaAneHra.

.{ervroncrpaql4fl MeroAa .flMP I,I|MII KaK MeroAa

TpaHcnsuuouuofi TIoABI,I)KHocrI4 MoneKyn. IrlsvrepeHl4e

pefHcrpauHH
xoe$$HIrheHroB

caMo4r,rS$ysnu MeroAaMu rrocrosHHoro r,r HMrlynbcHoro rpaAI,IeHToB MarHHTHoro

noJrr. flocrpoeHue Sopvmr Au$$yrr4oHHoro 3aryxaHnfl,. Ha6nroAeHne cneKrpa

xoss$urlr4eHroB caMoAra$Sysuu B pacrBope ronl'IMepa. llonyueHHe

rrpaKTuqecKr{x HaBbrKoB rro r4ccneAoBaHr,rrc rpoueccoB caMoaraS$y3wvt n o6pa:uax
c npv3HaKaMr.r o6rraesa uluttu orpaHu.reHHofi caMoAl4QSysrau. VlleuruQrara:!:afl
rpHrrr.rH 3aBvrcr4Mocrrr soprvrsr Ar{soFr4oHHbrx 3aryxauuit or BpeMeHH AHosy3l?.kr.
flonyreHue AByMepHbrx Kapr Ds -T2 vrlru Ds - T I . Ha6lrcAeul,Ie creKrpa roe$-

SuquenroB caMoAI{QQysuu B pacrBope ronl,IMepa.
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4. I,IHO O PMAIITIOHH O -MB TOAI,ITIB CKAS tI A C Tb

O c ru o e n bt e y q e 6 u o -n e mo d urt e c R ue Jw o mep u&n b r :

1. MeauqlrHcKas, v 6uolorraqecKat $uzuKa: yqe6sur I Pevusos A.H. - 4-e v3r,.,

r4crp. u repepa6.2013. - 648 c.

1 . httf, : //www. studmedl ib. ru/ru/book/I S BN9 7 8 597 0 4248 4 I . htm I

2. CepreeB, H. A. OcHosH KBaHTosofi Teopr4r4 flAepHoro MarHHTHoro pe3oHaHca:

MoHofpaSun I H. A. Cepreen, A.C. Pr6yruKHH. - M. : Jloroc,2013. - 272 c.

rsBN 97 8-5 -987 04-7 5 4-5
2 . http : I I znanium . c o m/c at al o g . p hp ? b o o k i n fo : 4 69 02 5

3. AHroHoB B.O., Kogrosa E.K., 9epHuru A.M. @ugurca u 6uoSusuxa. - MocKBa:

I4g[are.rrbcKas rpymla "fsorap-MeAza" ,2014. - 480 c.

3 . http: I lwww. studmedlib.ru/ru/book/IsBN97 8597 041 6440.html

.{o u o.rr H }rreJr b H br e yu e6 Ho -n emo d uq e c Kue Jvt amep uon b t :

1. JlyueBan AvrarHocrlrKa: yqe6uur / lloa pe.{. f .E. TpyQaHoBa. 2013. - 496 c.

http : //,www. studme d I ib . m/ru/b o ok/I S BN9 7 8 597 0 42 5 I 5 2 . htm I

2. AroMHaq QHsnxa. Teoperr{qecKr4e ocHoBbr H na6oparopHsrfi npaKrnt(yM: Vq.
roc. / B.E.fpaKoB, C.A.MacKeBraq u Ap.; lloa o6rl.peA.A.ll.KlHIrIeHKo. - M.:
I,IHOPA-M; Mn.: Hos. 3HaHIde,2013. - 333c.
http : I I nranium. c o m/b o okre ad. php ? b o ok:2 1 8 0 1 5 # n on e

IrlumepHem-pecypcbt:

1. Bne4eurae B Kypc cneKrpocKonur4
http : I I fil e s . ru s h i m. ru/b o o k s/ sp e ctro s c o p i a/G u e nth e r. p d f

2. BuruneI-.vrs,. ,flMP
http:llru.wikipedia.orglwikil%D0%AF%D0%84%D0%85%Dl%80%D0%
B D% D I %88%D 0%89 _%D 0%B C % B 14 K 14 rr eA us . flMP - c n e xrp o c K o nr4 n . -

3 . http : I I ru.wikip e di a. org/wi ki I %D0% AF %D 0%9 C%D 0%A 0 -
' 
o D|%BL%D0%BF%D 0%85%D0%BA%Dl%82%3reueHru 6onsurofi
HayKra. r{ro raKoe -flMP-roMor-pa0"" ? - http :l I elementy.ru/libl 43 1024

4. SHqur<norreAr4r{, cJroB dpur, c[paBoqHr4Ku : -flMP
5 . hup ://www. cnshb. ru/AI(DiL/O 04 8/base/RQ/0 1 0 0 04. shtm

Ntfl opraHl43ar\krr4 caMocroqremHofi pa6oru cryAeHToB rro Kypcy Heo6xoAr,rMo

I4CTIOJIb3OBaTb COBpeMeHHbIe TeXHOJTO|I{I,I: p€BMeCTr4Tb B CereBOM AOCryne KOMnJTeKC

yre6urx ra'yre6Ho-MeroAlrrlecKrrx Marepr4€rJroB (nporpavrMa, MeroAr4r{ecKne yKa3aHVfl
K rIpaI(TI{lIecKI4M 3aHrrrl{rrM, crrucoK peKoMeH4yeMofi nrareparypbr vt raH$oprr,rauuoH-
Hbx pecypcoB, 3aAaHnfl, B Tecroeofi Sopvre Nrfl caMoKoHrponfl 14 Ap.). flpn 3roM He

craBIaTCf, Ilenb OXBaTI{Tr BCe CTOpOHrT rrpeAMeTa r4rrv 3aMeHHrb Apyfrae soprvrsr pa-

,flMP



6orrt. llo46op 3alLaHvrir ltrs caMocrosrenbHofi pa6orbr HarpaBJreH Ha Sopr'rrapoBaHne
6a^:osrx ilpeAMerHbIX KoMrlerenuufi rryreM rrpHMeH eHkrr TeoperuqecKr4x lnanui,t B

KOHI9eTHb[X CI4TyaIILIflX) A TarcKe Ha pa3Br4THe aKTT4BHOCTH V CaMOCTOflTeJTbHOCTH

cry'AeHToB.

Ka.recrso caMocro{TeJlbH oft pa6orbr cryAeHToB rlenecoo6pasno rpoBeprrb B

xoAe reKyulefo npoMe)(yrotlnoro 14 r.rroroBoro KoHTpoJrr B Qoprure ycrHoro onpoca,
l-

xorutokBlryMoB, KoHTpoJIbHbIX pa6or no reMaM r4 pa3AeJraM AHcUr4nJrHHbr (H,to4ynrM).

5. TEMbI CAMOCTOflTEJIbHbIX PAEOT:

1. lIpeIEMyIrIecrBa I{ HeAocrarKr.r r{MrrynbcHbrx locneAoBareJrbHocrefi sacuqe-
Hlafl, - BoccraHoBJre Hr4fl, O-ueroA

2. Oco6eHHocrla rpI,IMeHeHI4q nocneAoBareJrbHocrefi CCV, 3xo Xaua, KI-lMf.
3 . f arrauJrbroH praH AV non b -Ar,rrroJr b H o ro 83 ar4 M oAe fi c rBvrfl. .

4. llpeacraBJleHue cJIo)KHbrx penaKcarlr4oHHbrx lr an$SysnoHHbrx
5. Ilougrue nponararopa
6. Bnor-cxeMa r,rM[ynbcHoro rpaAr4eHTa

7. Polr BpeMeH penaKcarlvvr vr vx yMeHbrrreHr4e

llpuuepHbre Borpocbr K oK3aMeHy:

1. .flsreHr.{e rAepHoro MarHHTHofo pe3oHaHca.
2. Ktaccl{rrecKoe onldcaHl,Ie -flMP. tr4rr,rnyrbcHoe nos6yxAeHure crruHoBofi cucreMbr.
Jla6oparopHas H Bparqarculaf, cfl, cvcreMbr KoopAraHar.
3. IrlrvruynbcHble nocneAoBareJrbHocrr4, r4crronb3yeMbre Anq H3Mepe HVfl BpeMeH

cfrr.rH-cfrr4Ho Bofi penar ca]qxv.
4. fIpeuMylrlecrBa I,I HeAocrarKr4 p€Bnr{rrHbrx HMnynbcHbrx [ocneAoBareJrbHocrefi
CCVI, oxo XaHa, KnMf.
5. Mero p.UKla I 80-ray-90, 90-ray-90, nacbrrrleHur.
6 . Mero 4vrKr4 r,r3M ep e :avrfl, 3 a oAH o rrp oxo )KAe Hr,r e .

7. IlpeHvryulecrBa vr HeAocrarKr4 HMnynbcHbrx [ocneAoBareJrruocrefi
Hacbrr.qeHr4fl -BoccraHoBJreHHl, 0-ueroA.
8. Oco6enHocrl4 rIpI4MeH eHLrfl. rrocneAoBareJrrHocrefi Hacbrur eHHfl
BoccraHoBJreHur, 0-ueroAa.'
9. flonqrl4 e Bp eMeHI{ Kopp enflrrnn. @ynr wrfl cneKTpamsofi rrJrorHocrn .

1 0 . f au r4Jr bro H uar Ar.r rron b-AH rroJr b Ho ro 83 av Mo [ei4crsux.
1 1. tlacrorHaf, I,I TeMrleparypHafl 3aBvrcvMocrr{ BpeMeH penaKc arrkrn.
| 2 . C arvroa n S S y 3krfl, H Ar4 0 0 y 3vrn . llo Hqrra e rp o r ararop a.
13. llpuuql{rlbl HcroJIb3oBaHHq MeroAa flAepHoro MarHHTHoro pe3oHaHca c
I4MrIynbcHbIM rpaAHeHToM MarHr4THofo rroJrr Arrfl perucrparlnn TpaHcnqqraoHHofi
IOABTDKHOCTH MOneKyn.
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14. CpannureruHufi aHarrra3 MeroAHK nocrorHHoro u r4MrrynbcHoro rpaAHeHTa

MarHLITHOrO IIOJIf,.

1 5 . IrlsNrepeHrre xos$QzrlrdeHToB caMoAra$OF vrra B cJro)KHbrx HoroKoM rroHeHrH brx

CI'ICTEMAX.

1 6. OryaHurreHHan caMoAu$Qy:ur.
17. CaruroAr{QQy3vfl, B cr4creMax c o6ueHoM.
18. Tpe6onanufl, K 6rorcau .flMP creKrpoMerpa. flepeAarr{r4K, npHeMHuK,

Q oprvrup o B are nb p a4uorr acrorH brx c rr rH €Lrr o B.

19. EnoK-cxeMa r{MrryJrbcHoro rpaAraeHTa. KoncrpyKur4r Aarr{prKa Arfl, r{3MepeHnr
caMoALr$Qyrnu.
20. Tpe6onalnvrfl, npeAbflBJrf,eMbre K rpaAr.reHTHbrM vr paAr,roqacrorHbrM

r4MrrynbcaM.

C qenuo AVarHocrI4KI{ 3HaHuit, ytrtelnuit u HaBbrKoB cryAeHToB rro AaHHofi

AH CrIHnJrr,rH e peKoMeHAyercs r{c noJr b3o Barb :

1 .ronrpoJrbHbre pa6oru;
2.ca vtocrof,TeJrbHbre pa6oru ;

3.recru;
4.rcorroKBrryMbr no rpofiAeHuoMy reoperr4r{ecKoMy Marepn atry ;

5.ycrHsrfi onpoc B xoAe [paKTr4rrecKr4x zaruxruft;

6.nponepKy KoHcneKToB lerqufi cryAeHroB.


