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V.{e6Har rporpaMMa cocraBJreHa Ha ocHoBe OCBO 1-31 80 20-2019 u yve6noro
rrJraHa or I I anperlr 2019 r.J\! G31-0241yu.

COCTABIITEJIb:
Bacureeuq Ceprefi BnaAuvtrpoBr4rr AorIeHr ra$e4prr euepro$u3uKr4

Qnanuecroro QaxyJrbrera Bfy (uo convrecrr{reJrbcrny), KaHArIAar rexHl{qecKl4x
HayK, AOTIeHT.

PEUEH3EHTbI:
fpraHvyx llaser CeN,reHoela.I :ane4yrorqufi orAeJIeHI4eM renrtoQzsuru
Vlycruryra rerrJro- v rrracboo6uena krM. A.B. Jlrrr<osa FIAH Eenapycr,r, qJIeH-

Koppe c roHAeHr HAH Benapyc r,r, AoKrop Q u:uxo-vrareMarl,IqecKl,Ix HayK ;

Conosefi [rvrurpuir BnaluuupoBr,rq - crapunfi uayvHufi corpyaszx ra6oparopr4fl.
parr4ar\voHHo-KoHBeKTr4BHoro renJroo6vrena Vluctutyra renJro- LI Maccoo6ruesa

Hvr. A.B. Jlrmona HAH EenapycH, Kanrvrar rexHnrlecKlax HayK.

PEKOMEHAOBAIIA K YTBEPXAEHIIIO :

K aQeapofi eHepro S r43vKla

(nporoxon J\b 12 or 23.05.2019);

Hay+ro-rrreroAr,rqecruru C oserovr Ef V
(uporoxon J\b 5 or 28.06.2019)

3ane4yrorqu fi xaQe4pofi sHepro$zsuxz A.B. MasaHr4K



fIOfl CHI4TE JIbHA-fl 3A[I4CKA

flporpanrua yve6uofi .qr4crlr4nJrr4Hbr dlpurnaAHbre 3a4a.uLr B repMoArrHaMr4Ke

u c-rarvrcrv.recxofi Susrare>
l-31 80 20 llpurna Has, Qzrzxa.

pa3paooTaHa [nfl cneur4aJrbHocTr4

Ife.nu v sap'aqv yue6uofi Ar{currrrJrr{Hbr
Ife.nr y.re6Hofi Ar'rcrlr4nnr4Hbr QopnrzpoBaHr{e y o6y.raroqr4xcfl, orrbrra

r4crroJrb3oBaHnfl, sHaHuia n o6racu{ TepMoAr4HaMr4Ku kr erarucru.{ecrofi Qrasrarz
rrpr4 p erueHLr r{ npur KJraAHbrx 3a.4aq.

3aAa.ru yue6nofi Arrcqr rrJrr{Hbr :

1. OsHaxoN,rvrrbcfl, c npr4Hrlr4rraMr4 4eficnsufl, vr 3Heprerr4.recrofi
a$SexrunHocrbro pa:ruvudro pola rerrJroBbrx 4erararelefi v 3Heprerr{rrecKr4x
ycTaHoBoK KoMnpeccopoB, BeHTI4JI.rrTopoB, xoJIoAI{nbHbIX MaIIIZH, TenJIOBbIX

HacocoB 14 KpuroreHHbrx ycraHoBoK, renloo6ueHHbrx r{ TerrJroMaccoo6ueHHbrx
aIIIIapaToB.

2.VIzyuurs repMolr4HaMr4rrecKr4e npoqeccbr r{AeaJrbHbrx fa3oB, np-rrMbre u
o6parurre, KpyroBbre npoueccbr, rrpf,Moit u o6parHufi rlr4KJrbr Kapuo, qlrKJrbr ABC
ra fTY, xoJroAr,rJrbHbrx, KprIoreHHbIX ycraHoBoK I,I TeITJIoBIIX HacocoB.

3. Vlzytutr eoA.sHofi r'ap 14 rlr,rKJrbr lICy, sraxHrrfi Bo3Ayx, rrcrerreHr{e r4

ApoccenupoBaHr{e fa3oB r4 rrapoB.

4.VIzyuuts 3aKoHoMepHocrrr nepeHoca rerrJrorbr rennonpoBoAHocrbro,
KoHBeKIIuefi, raaryueHzeM B cr4creMax, I4MeIorII4x npaKTl4r{ecKoe np?IMeHeHI4e.

5 . OsHaKoMI{Tbcr c roH-f, Tr4eM cJro)KHof o rerrJroo6rrrena.

6. OsHaxoMr,rrbcf, c ycrpoficrnou v rerrJroBbrM pacrreroM renloo6vreHHbrx
an[apaToB.

T.VIzyuutb Br4Abr, xapaKTepucrvKvr rr ocHoBbr reopr4r,r ropeHrrr pa3nr{rrHbrx

TOIIJIT,IB.

8.OsHaxoMl4Tbcfl c rroHrrpr-sMr4 xr4Muqecxofi Kr4Herr,rKr4r cKopocrb peaKrlr4r4,

npocTbre u cJroxHbre peaKrlr4r4, nop{AoK peaKrlt4r4 z 3Hepfr4fl, aKTvrBarluv.

9. OsHaxoMr4Tbcq c rexHoJroruefi TerrJrocHa6xeHra.s 14 pacqeroM npoueccoB
3JIeMeHToB cllcreM TerrJrocHa6xeuus.

Mecro yve6uofi ArrcuurrJruHbr B cr4creMe noAroroBKlr cnerlr4zurr4cra c

Bbrcrrrr4M o6pa:onaHr{eM (lrarucrpa). ,

Vqe6naq iluc;,lvilrvrHa orHocvrrcfl K MoAynro <TexHz.{ecKl4e npl{JloxeHr{.rr

Teoperr{qecrofi Sz:zxz> rocyAapcrBeHHoro KoMrroHeHTa.

Ceqsu c ApyrvrMlr yve6Hrruz AucrJunnuHaMr,r, BKrK)qa-fl yve6urre
ATIcIII4nJIZHbI KoMIIoHeHTa yr{pexAeHu.f, Bbrcrrrero o6pa:onauvrx, Ar4crlr{rrnr4Hbr
cnerlr4anr43ar\w u AP . :

I4:yueHne Ar4crlzrnr{Hbr dlplrxnaAHbre 3a4a-tu B TepMoAr4HaMr4Ke v
crarvrcrvqecxofi Qu:zxe> ocHoBaHo Ha 4nc\ururuHax<TepuoAlrHaMr,rKa 14

erarvrcrvrlecKa.f, Qusaxa>, <Ocnoebr reIIJIo- u tuaccoo6rraeHa)), <<TexHV.IecKag

TepMoAr,rHaMHKa)), <PaquoualbHar 3Heprerr4 Ka)).



Tpe6onaHuq K KoMrrereHrlrrrM
Ocsoeuze y.re6Hofi Ancr\v[rlrkruu <llpnKJraAHbre 3ara-r'v B TepMoALrHaMr4Ke

v crarvrcru.Iecxofi Suszr<e> AonxHo o6ecnequrr SopvrnpoBaHr4e cneAyroqzx
yHI4BepcanbHbIX, yuy6reuurrx upo$ecczoH€urbHbrx 14 cneqr,rturv3upoBaHHbrx
xouueresuufi:

y H u6 ep cut b H il e KoMrreTeHrlr4r,l :

VK-lErrrr cnoco6HblM rrpr4MeHqrb MeroAbr HayrrHoro rro3HaHrlr (auatuz,
corrocraBJleHl4e, cl4creMarLr3arJnfl, a6crparupoBaHule, MoAenl4poBaHvre, [poBepKa
.qocroBepHocrr4 AaHHbrx, rrpvrHflTue peureuufi v Ap.) B caMocromelrnofi
r4ccneAoBaremcrofi AeqreJrbHocrlr, reHepr4poBarb u peanr43oBbrBarb

I,IHH O B aUI4 OH Hbr e I{AeVr:
yK-2 EsIrr cnoco6urrM perxarb npaKTlrqecKr4e 3a4a'tu c ucrroJrb3oBaHr4eM

sHatruir reoperr4rrecxoft $uzuxu, Becrr4 npoQeccuoHaJrbHyro HayrrHo-TexHr4rrecKyro

Aef,TeJIbHOCTb, TBOpTIeCKU OCMbrCJrr4Barb HayrIHyrO, TeXHr4qeCKyIO U

KoHcrpyKTopcKylo uuSoprvrauzo, aHanrnr4poBarb npoqecc perxeHr4f, HayrrHo-
TCXHUI{CCKI4X 3AAAII;

y zny 6n e n n orc np o Q ec c uo H sJt b H br eKourrereHrlr4r4 :

VfIK-2Burr cnoco6srtu aHanvrcvpoBarb u HcrroJrb3oBarb B xoAe
npo$ecczouamHofi AetreJlbHocrkr coBpeMeHHbre MeroAbr repMoAr,rHaMrrKr{ Lr

crarvcrv.Iecroft $uzuxu, [poBoAZTb aHlTIkrrurqecKr{e Lr qucJIeHHbIe pacr{erbr,
HcrloJlb3oBarb pe3yJrbrarbr pacqeroB Anr co3AaHufl HoBbrx o6rexron rexHr.rKr4 r,I

rexsororufi.
B pesynrrare ocBoeHr.u yve6Hoir 4ucuurrJruHbr cryAeHT AonxeH:
3HATb:

ocHoBHbIe TepMOAI4HaMHTIeCKLIe qBIeHU.f, U OCHOBHbTe 3aKOHbI

TepM oAIzIH alaIJ'r.I4 II Te IIJIon ep e uaI{I4;
ocHoBHbIe IpI4HIIV nbl crarv crrlrle cKofi ruexaHur<u ;

ocr{oBHble BeJrr4qr4Hbl Ir KoHcraHTbI reuoQnsuxz u crarvcrvrqecrofi
Suzurcu,I4x orlpeAeJreHze, cMbrcJr, cnoco6rr u e1unurJbr r4x r,r3MepeHr4f,;

Hosefiruze Aocrr.I)KeHvrs. B r{3yqaeMoft o6nacrv v vrx ponb B pa3Br4Tr,ru HayK:a.
yMerb:
a6wparupoBarbcfl or HecyqecrBeHHoro npu MoAenupoBaHuu peaJlbHbrx

Q zsz.recr< ux cvrry arJnfi;
rloJlb3oBarbc-f, cBoIrMI4 3HaHkrflMur p.nfl perxeHr4r QyH4avreHT€urbHbrx,
[pr4KnaAHbIX I4 TeXHOJTOfVT{eCKr4X 3aAaq ;

AeJIarb npaBI4JIbHbIe BbrBoAbr v3 corrocraBrreHul pe3ynbTaToB Teopzr4 vr

sKCnepzMeHTa;

rrp or4 3 B oA vrTb tlLra re HHbr e orIeHKr4 n o n op.rrAKy Benv qr,r Hbr ;

AeJIaTb KaIIeCTBeHHbIe BbIBOAbI npu nepexoAe K rrpeAenbHbrM ycJroBr{rM B
I43yrraeMbrx npo6leuax:
BurAerb B TexHr4rrecKr4x 3a1.a'r'ax Q nszvecxoe colep)K aHvre;

paooTaTb Ha coBpeMeHHoM, B TOM r{I4CJre, 14 yHr4KanbHOM

3Kc [eprrMeHTaJrbHonr o 6 opye oBaHvrv;



BJIA,UETb:

HaBbrKaMV OCBOeHZT 6OnbrXOfO O6beMa I4HoOpM ar\r4w;

HaBbrKaMLr caMocro.ureJlbHofi pa6omr n la6opar opr4v n I,IHrepnere ;

HaBbrKaMLr rpauoruofi o6pa6orru pe3ynbraroB gKcneplaMeHroB vr

c o rr o cTaB rreHvrs. c Teop eTr{r{ e cKr4Mr4 LI ILIT ep aTyp HbIMI4 A aHHbIMI4 ;

HaBbrKaMr4 npoeKTr4poBaHr4_s vr orleHoqHofo MoAenI4poBaHVfl.

3HepfeTrrrrecKtrx ycTaHoBoK.

Crpyrcrypa yve6nofi AIacqllrIJIHH bI

AucuzunvHa Lgyrraercr B nepBoM ceMecrpe. Bcero Ha l43freHIae y.re6nofi

Ar4crlr4nJrnHbr <llpnxnaAHbre 3aqa-tr4 B TepMoAI4HaMI4Ke u crail4cru.IecKofi

$nsrare> orBeAeHo

- rnfl oqsofi Sopvru flonyqeHzr Bbrcrrero o6pasoeaHufl. - 2t6 qacoB, B ToM
rrr,rcre 90 ayluropHbrx qacoB, r43 Hr4x: JreKrIr4Lr - 42 \aca, rpaKTLIqecKI,Ie 3aHflTufl. -
38 .racon, ynpaBJlfleMa.q caMocrotreJlbHan pa6ora- 10'{acon.

Tpyao evrKocrb yve6Hofi 4nurvrrnr4Hbr cocraBJl.aer 6 g a.IerHrrx e.qLIHI{II.
(Doprr,ra rexyuefi arrecrarlr4z no yue6Hofi AzcqvilIruHe - 3K3aMeH.



COXEPTTAHI4E YTIEEHOTO MATEPI,IAIA

PasAer l.BseAeul4e B AucqurlJrlrHy
Tevra 1.1. llpelMer rerrJro$zsuxu, ocHoBHbre onpeAeJIeHLI-fl: TepMoAI4HaMI{rIecKa{

czcreMa vr rerrJroeMKocrb. Teopra-a reIIJIoeMKocrIl. 3anou Mafiepa. fa"sosrte

cMecr{: cnoco6rr 3ara:nr4s, cMecn fa3oB, roH-srl4q rIapqI{aJIbHbIX AasreHufi vr

o6teuoe, 3aKoH ,{alrroHa KaK ocHoeHofi 3aKoH noBeAeHI4-l f€t:oBblx clrecefi,
pacrrer ocHoBHbrx napaMerpoB cMecu 14 cocraBJltroqulx ee KoM[oHeHToB. Pacqer
TenJroeMKocrr4 ra3oBbIX cueceft. Pac.Ier KoJIHqecrB TeIIJIoTbI Ha ocHoBe reopvur

TCIJIOCMKOCTI4.

PasAer 2. Ilpr.rnreHeHrre nepBoro rr BToporo 3aKoHoB TepMoArHaMIrKI{ K

pa3Jrr{qHbIM npoqeccaM
Tema 2.l.fIpunrlr4n 3KBr4BaJreHrHocrrl TerrJrorbl H pa6oru. llaparr,rerp cocrof,Hl4Jl -

BHyrpeHH.rrr oHeprr4s, pa6ora, rroH.rrrr4e 3HT€uIbIII{I4, PV-roop4LIHarbI u vrx

ceoficrsa. Tenlora. lloH.qrue 3HTponzu, TS-r<oopAI,IHarbI 14 krx ceoficrea.
Teprrao4uHaMr4rrecKr4e npoqeccbr r4Ae€L[bHbrx ra3oB v vx aHaJru3 Ha ocHoBe 1-ro
3aKoHa repMoAr4HavtvrKu c ra:o6paxeHl4eM n PV- u TS-r<oopAllHarax.

Tervra 2.2. CywHocrb BToporo 3aKoHa repMoAr4HaMrIKrI, SopvrynupoBKa Toucona
u Knay:ayca. lIoHflTue repMr4r{ecKoro KIIA reuroeofi MaITII{HbI, pa6orarorqefi no
lpqMoMy ur4Kny 14 ero aHaJrvr'ttrLrecKoe BbrpaxeHrae. lloHsrne xoJIoAI4JIbHoro I4

ororrr{TeJlbHofo xoeQQraqr{eHToB xoJroAr4JrbHbrx MaIuI4H v rerIJIoBbIX HacocoB,

pa6oraroqr4x rro o6paruovry ur4Kny Ir x aHaJrr4Tr4r{ecKoe BbIpDKeHze. llpxnaofi
rlr4Kn KapHo 14 ero KIIA. I,lnrerpan Knaysuyca v npvHrlun Bo3pacraHl4fl

3HTporrr4rr. CoeN{ecrHoe aHarrvrurl'ecKoe BbrpaxeHl4e l-ro vr 2-ro 3aKoHoB

TepMoAr4H av'r4K:a gttt o6p arI4MbIX z H e o 6p arLI MbIX rrp oqe c c o B.

ParAe.n 3. Teo puq rerr or poBoA Hocrn. 9ncneplr MeHTaJrbHbIe MeroAbI
orr peAeJreH[q re[roQurH.r ecKr{x xapa KTepIr crlrK B HecraIIIroHa pHblx

TerIJroBbIx pe)KrrMax.
Tervra 3.1. MeroAbr perueHvrfl Hecraur4oHapHbrx ypaBHeHl4ft rennonpoBoAHocrl4:
pzBAeneHr4.rr repeMeHHbrx, r4HTerpanbHbrx npeo6pasosaHuia flantaca u 6ypre.
OxnaxAeHkre rrJrocxofi oAHopo4Hofi creHKr4 (rpaHIa.rHble ycJIoBI4.a I u 3 poAa).

HecraquoHapHar, 3a1aqa renno[poBoAHocrr4 rnfl Heo'rpaHraqenuofi rrJracrLIHbI,

rpaHr,rr{Hbre ycnoBr4 s. I u 2 poga. HecraquoHapHbre 3a4a.tu rerrnolpoBoAHocrr,r An'a

[onyofpaHr{r{eHHoro reJra c rpaHkrrrHbrMr4 ycnoBr4tMl,I 7 w, 2 pola. Peureuue

AByMepHbrx H TpexMepHbrx He cTauuoHapHbrx 3a\aq rennolpoBoAHo cTI4.

Tenaa 3.2. OnpeAeJreHr,re xoeQQnqr4eHroB rerrJro- r4 reMneparyporpoBoAHocrl,I B

Haqalruofi cra4nvr reuoo6vesa. Onpe4ereHlre rennoSuaIaqecKl4x xapaK-

Tepr4cTr4K vr vx 3aBr4crrMocrr4 oT TeMnepaTypbl B peryfi-flpHoM pexI4Me.

Onpe4ereHue r<oeQSuqr4eHTa rennonpoBoAHocrr4 cpaBHrareJrbHbrM MeroAoM B

cTarlr4oHapHoM pe)Kr{Me.



ParAe.n 4. KoHeercrrasHrrft ren.noo6rueH. Ten.noo6ueH npu Qaronux
IIepexoAax

Tenra 4.1. [raQQepeHrlr{€urbHbre ypaBHeHvrfl, KoHBeKrr,TBHoro renroo6ueHa:
ypaBHeHr4e 3Hepfr{Lr, ypaBHeHr4f, ABr4xeHr4fl u ypaBHeHr4e Hepa3pbIBHocTI4.

Yc.troeus oAHo3HaqHocrr,r. f ra4po,qzHaMr4rrecKufr, u rennoeoft norpaHurrHbre cJror4.

Kprarepvrn 14v'vrcra ro.{o6us B Teopuu KoHBeKTr4BHoro renroo6uena.

Terua 4.2. O6tllaf, xapaKrepr,rcrr4Ka Sa:onrrx nepexoAoB r4 r{x ponb B rrpoqeccax
TenJro- vaccoo6uena. OcnoeHrre rroHflTr4r v onpeAeneHr{{. Tenroo6uen flplr
KHTIeHTIH o.IIHoKoMTIoHeHTHIIX xnnKocrefi .

PasAer 5. LlnreHcraQurcaqrrfl rrpoqeccoB reuroo6vreHa rrpn Qaronrrx
rrpeBparqeHuqx

Tepra 5.1. IrlnreHcra0zraqur rerrJrorraaccoo6ueHa npr4 Qasonrx npeBparqeHr4flx.
Tenrosrre rpy6rr, TerrJroBbre Hacocbr r4 3Heproc6epexeHze.

Tevra 5.2. PeureHlre 3aAarr KoHBeKTr4BHoro renloo6lreHa. O6pa6oma orrbrrHbrx

AaHHbrx. Pac.rerHrre coorHorueHrzr kr o6o6ulesnrre 3aBrlcprMocrr4 rnfl 3araq
KoHBeKTI4BHoTo rennoo6vrena.

PasAer 6. C.ny.rafi H ste rr poqeccbr. flpurueHeH r{e ocHoB TepMoArrHaMrrKrr
neo6paruMbrx rrpoueccoB rrprr peureHHrr npr{KJraAHbrx 3aAaq

Terua 6.1. Croxacrl4qecKl4e rrpoueccu. MapKoBcKHe npoqeccbr. CosNrecrHafl. v
ycnoBHaq rlJlorHocrlr BeporrHocrr4. Epoyuoncroe ABr4)KeHr4e kr nzHeponcrufi
npoqecc. Vpaeuenue @oxxepa-lhaHra. YpanueHze laHxeseHa. VpanHeHze
EolrqruaHa. I4nrerpan croJrKHoBeuuir. H-reopevra Bolrquaua. flr.ror'us
nepeHoca. llpznqran AeraJlbHoro paBHoBecur u H-reopevra. BrrqzcneHrae
Bt3KocrI4 c rloMorr{bro Kr4Herr4rrecKoro ypaBHeHr4x Bolrqlrana. Cnoficrsa cr{JrbHo
pa3pelKeHHbrx fa3oB.

PasAer 7. Ocuonbl Teopulr ropeHuc. Kunerurca xrrMrrqecKrrx [peBparqenufi e
rr3oTepM r{qecKrrx u HeH3oTepM I{ qecKrrx [poqeccax

Teua 7.1. Ocuonnrre IloHrrr4-rr xzuutqecxoft Kr4Herr4Krr: cKopocrb peaKrlr{r't,
npocTbre r{ cJro)r(Hbre peaKrluu, tropflAoK peaKr\uu 14 3Hepfur aKTr4Barlr4r4, 3aKoH
Appeuuyca. Teopu.a oKLIcJIeHr4.s roprcqzx BeqecrB, rlerrHbre peaKrlrzu. Tenloeofi
6a-nasc ropeHI4t: TerIJIora ropeHr4{, TerrJrorBopHaf, cloco6Hocrr rorrJruBa.
TeoperlrvecKas reMrleparypa ropeHrrr, ee pac.rer. Mero.qu a>KtrraHr4fl,

opraHrl qecKo ro ronJII4Ba. MeroArr zHreHcz S vKarJuu rrp oqeccoB rop eHr4.rr.

PasAer 8. fl.nasvroxuMr.rqecKr{e rrpoqeccbr
Teua 8.1. llnasMoxl,IMl{qecKue crrcreMbr vr npoqeccbr. Barauc gHeprr4r.r

IIJIa3MoxI4Mt4r{ecKr.IX npoueccoB. SuepreruqecKar eQSemrznHocrb. BruqHr4e
xole6areJlbHoro no:6yx4eHrar peareHroB. 3axalxa [poAyKToB. lzuarrazra
xole6arelrsofi penaKcallzu. ArycrzuecKr4e v cra6ue yAapHbre BoJrHbr.

Heycrofi .rr4Bocrb pa3p{.qoB B Hep aBHoeecHofi [Jra3Moxr{Mrrlr.



PasAer 9. Ten.nonofi pac.rer ABlrrarerq BHyrpeHHero cropaHrlfl
Teua 9.1. lloeraunufi pac.r€r ABI4rareJI.u BHyrpeHHero cropaHu.l.

ParAel 10. Teu.nonofi pacver KorJra

Tenaa 10.1. lloeranurrfi pacver rBepAoroIIJIkIBHoro KorJIa.

PasAer 11. Pac.rer HHAyKIITToHHrIX neqeil
Tenra 11.f . lloerannrrfi pacuer I4HAyKIIzo nofi rzrelrHofi requ.

PasAer 12. Buas ren.noo6MeH Hbrx a rr [aparon. Pac.rer rerlJroo6ruennrrx
arIIIaparoB

Teua 12.1. Hasuaqeuue H KJraccn$raxaqHr reuoo6ueHHblx annaparoB. Poll
renloo6ueHHbrx arrrraparoB. Ocnonsue cxeMbl ABLDKeHH.a renrloHocurenefi.
3aAa.u v ilpuHrJanbr pactrera rerrJroo6uenHlaxon. VpanHeHI4e rerlJloBoro 6alaHca.

Brr.rr4creHrae xoe0Qzqr4eHra rerrnoneperaqv. Cpe4nzfi reMneparypnuft Hanop.

VpanueHue rerrnonepe4aqu. Onpe4elenue nnoilIaAu noBepxHocrl4 HarpeBa

renroo6ueHHblx auaparoB.

PasAer 13. Pac.rer rlJra3MorpoHa
Teua 13.1. lloeraunrrfi pacuer rlJlil3MorpoHa.

ParAe.n 14. PerueHl{e 3aAarr reopur ropeHIlq
Tevra 14.1. Peurenne 3ag.a.r- Teopr4r4 ropeHu-s. O6pa6orxa oTIbITHbIX AaHHrIX.

Pacqernrre coorHorrreHvrfl rr o6o6uleuuue 3aBrrcrrMocrl4 p^nfl 3a4a'u reopl4l4

fopeHr,rf .
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T4HOOPMAUI4OHHO-METOAruECKA,fl rrACTb

flepeueHb ocHoBHoft "rrureparypbl

1. Kyaznon B.A., Kaprauros 3.M. TexnuqecKafl repMoAI4HaMI4ra. - M.:
Brrcuras rrrKoJra. 2000. - 261 c.

2. Kafisep, [x. CrarucruqecKa-s repMoALrHaMI4Ka HepaBHoBecHbIX

rpoqeccoy I !x. Kafisep. - M.: Mup, 1990.
3. Eafixos B.I4. TennoQusura : s 2 r. T. I : Tepu I4:zlr^av'raK1 crutLrcrllqecKiul

Susura, Qzsu.recr<af Kr{Herurca I B.VI. Bafixon, H.B. llanrtroreBurl; rIoA pea. O.f.
fleHqsrxoea; HAH Eenapycz, VIu-r rerrJro- rr Maccoo6rrtena Hvr. A.B. JlsIxona,
2013. -399 c.

4. CrpoureJrbHafl renno$usrara: Vqe6Hoe noco6ue / Ky4zHos A.A. - M.:
Fildl I,IH@PA-M,2016. - 262 c.

5. JIHKoe A.B. Teopr4,rr rennorpoBoAHocrrr / A.B. JIrtKos. - M.: Hayra,
1968. - 308 c.

6. I4caqeuxo B.lI., Ocunoea B.A., Cyrorr,ren A.C. TennorepeAa.Ia. - M.:
3Heprur, 1981 - 417 c.

7 . T eopur. rerrJroMaccoo6ueHa I C .H. LIcaen, VI.A. KoxHHoe , B .VI. KoQanon
u Ap.llo4 pe4. A.I4. Jleonrrena - M.: Brrcura.q IrIKoJIa, 1997 - 683 c.

8. Apxapon, A.M. TenrorexHl4Ka / A.M. Apxapon. M.: MfTy uv'eHu H.3.
Eayuaua,2004.

9. TennorexHl4Ka I nol,pea B.H. JlyxaHIaua. M.: Bucur. rur.,2003.
10. Teuloeneprerr{Ka rr rerrJrorexHr,rKa : crpaBorrHI,IK I tog pea A.B.

KruueHrco. 3-e zsA. M.: M3I4, 2000.
11. Eorocroecrerfi B.H. Crpor4reJrbHa-rr rennoSuaurca I B.H. Borocroscxuir..

- M.: Bucur. IIT6., 1970. - 106 c.

12. ,{evru4on ll.f., IllanArr6a 3.A., Il{ernon |I.il. fopeHlae ra csoficrsa
roprorrrzx eeIqecrb. - M. : Xurvrur, 1973. - 272 c.

13. @paHx-KaueHerlrrafi A.A. AHQQy:zr z rerrJlorepeAarla B xl4Murrecxofi

Kr4Herr4Ke. - M.: Hayxa, 1987. - 502 c.

14: Mzxafiroe A.f . OcHosrr reopvLr ropeHl{.4. XuN{Iaqecxa.fl

TepMoAr4HaMr4Ka vr KrrHerr4Ka [Texcr]: yue6H. noco6ze Oucx: . I,I3A-Bo

OufTV.2009 -84 c.

15. fyurvn C.H., Kassee M.A. Pacqerrr ropeHr{4 ToIIJII4B: Y.re6uoe noco6ue
1995. - 48 c.

16. A.A. Mzxaresuu. WzlpaHHbre crarbrl. Euorpa$z{. M.: Eenopyccrax
HayKa, 2018. -227 c.

17. Crr.reecxHfi B.A. llpoqeccu rerrJroMaccorepeHoca, 4eQopuaqun v
noABlrxHbre rpaHr,rrlbr B Ar4cnepcHbrx czcrev'ax I B.A. CHqescrufi. MH IrIH-r
rerrJro- rr Maccoo6ueHa rarrr. A.B. Jlrmoea HAH Eenapycz . 2009. - 227 c.

18. IIIz !. r{zcneHHbre MeroAbr B 3aAar{ax renloo6ueHa: llep. c aHrJI. - M.:
M"p. 1988. - 544 c.

19. CrpoureJrbHar rennoQusuxa: Y.{e6uoe uoco6ze / KyaIaHoe A.A. - M.:
HI4U I4H@PA-M,2016. - 262 c.



20. llonax JI.C. y p1p.TeoperuvecKa.rr r4 npuKnap:r.afl rlJl€r3MoxuNaz.s.. M.:
Hayxa, I975,304c.

27. flotar JI.C., CvH.apen f.8., Croneqxzir A.VI.u rp.Xuvrus. IIJIa3MII

(HnsxoreMrreparypHaf IIJIa3Ma. T.3). Hosocu6l4pcK: Hayxa, 199I, 320c.
22. Crcseqxzfi [.IrI. MexaHr,r3Mbr xr4Mr4r{ecKr,rx peaKrluirr s HepaBHoBecnofi

rrJr€BMe. M.: Hayrca, 1980, 310c.
23. Pycanon B.[., @pu4vran A.A. @uszra xr4Mr{qecKr4 aKrzBHofi nrasN4rr.

M.: Hayxa,7984,4I5c.
24. fIyurcapeB A.VI., Hosoceron IO.H., PelaHee f.E. I-{enHbIe npoqeccbl B

Hr.r3KoreMrrep arypHofi nragve. - Honoc u6up cx; Hayxa, 200 6 . -226 c.

25 Vlsauona ILI4. Zn4yxquoHHbre rr4reJrbHbre rer{kr: V.{e6Hoe noco6ue. 2-e

Lr3r., uepepa6. kr .uor. lII.l4. VIvauoya, JI.C. fpo6ona, B.A. CoryHon, C.@.

Capanynon. Exarepun6ypr:'I43A- Bo yfTy -yf%,2002. - 87c.
26. ,{eurarelz BHyrpeHHero cropaHr4.s. Teopzr nopIIrHeBbIX vr

xou6ranupoBaH- Hbrx ABr4rarerefi /uo4 pe4. A. C. OprHua, M. f. Kpyrnona. - M. :

Maurr,ruocrpoe- Hne, 1983. - 376 c.

27. l.uzerLn : Cnpan. lnot pea. B. A. Banruefi,[ra. - JI. : MaruzHocrpoeHl4e,
- 1977. - 480 c.

28. Lllyrrrurr'rH, E. B. Tennosofi pacrrer KorJra : npaKrzKyM I E. B.
lllyvnnrzH, C.A. llcapoe. -Xa6apoBcK :IrIsA-so TuxooreaH. roc. yH-ra, 2013. -
78 c.

flepeven b AonoJrH ure.nrnofi Jrr{TeparypbI

1. llyrr,rnon, K.A. Tepvro4zHaMrrKa. / K.A. llyrranon. - M.: Hayxa, 1971.
2. Kzrrenb, 9. SreueurapHar crarvreruqecKa-s Quszr<a / 9. Kurrertr. - M.:

ZgA-eo rzHocrp. Jrrrr., 1960.
3. Jlan4ay, n.A. CrarucruqecKar QIasurca. 

r{acm l. I JI'L. JIasAay,
E.M. JlzQurvq. - M.: Hayrca, 1976.

4. MeroAbr orrpeAeJreHr{r rennonpoBoAHocrr4 14 TeMneparyponpono4Hocru /
A.f. lllarrrKoB, f.M. Boroxon, T.H. A6paMeHKo, B.lI. KosJroB. - M.: SHeprux,
1973. - 336 c.

5. XayQ B. Onru.recKr4e MeroAbr B renJronepeAarre / B. XayQ, Y. fphrynr.
- M.: Mrp, 1973. -224 c.

flepeveHb peKoMeHAyeMbrx cpeAcrB Ar{arHocrrrKlr lr MeroAI{Ka

QopnrupoBaHuq lrroroeofi oIIeHKIT

ttts reKyrr{ero KoHTponfl KarrecrBa ycBoeHrl-f, znauuit ro Arzcqzunr4He
peKoMeHAyeTcr r4crroJrb3oBaTb TecToBbre 3aAaqu fro pa3AenaM AHOUHIIJII4HbI,

KoHTponbHrre pa6orbr 14 TeMarr4rrecKr4e rrpe3eHTarlr4r{.

Oqenra 3a perxeHr4e recroBbrx 3ara'r' ocHoBbrBaercr Ha rrpaBr{JrbHocrr,r

nonyqeHHoro pe3ynbrara ra o6ocsoBaHHocrr4 ero noJryrr eHufl'
OueHxa 3a KoHTponbHyro pa6ory ocHoBbrBaerc.rr Ha Kornr{ecrBe npaBr,rJrbHo

BbrfroJrHeHHux :alanufi .
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Oueuxa 3a rroAroroBKy reMarur{ecKr4x npeseuraqufr ocHoBblBaerct Ha

noJrHoTe oxBaTa paccMaTpr4BaeMofo BoIIpoca, cTeIIeHH rleTa nocJIeAHLIX

Mr4poBbrx Aocrr4)KeHuit s AauHofi o6racrLr, KoJrr,rqecrBe I'I ypoBHe I4cIIoJIb3oBaHHbIX

nr4TepaTypHbrx LrcrotIHI4KoB.

@opl,rofi reryruefi arrecrarlr4rz rro Ar4crIrIrIJIIaHe dlpzr<na4Hble 3aAarIH B

TepMoAZHaMHKe 14 crarkrcru.{ecxofi Szsraxe> yve6Hrrv IIJIaHoM rlpeAycMorpeH

3K3aMeH.

llpz QopMr,rpoBaHr4r4 HToroBofi oueHrr,r zcnoJrb3yercs pefirzHroBat oIIeHKa

zwa:auit cryAeHTa. PefiruuroBaq oueHKa npeAycMarprlBaer zcrIoJIb3oBaHI4e

BecoBbrx xoeSQzqr4eHToB Anq reKyrqero KoHrpoJIt 3HaHI4fi ra rexyruefi arrecralJvrv
cryAeHToB no Ar4crlvrtrJrvrHe.

@ oprrazpoBaHl4e oIIeHKI4 3a reKylqyrc ycrleBaeMocrb :

peueHr4e za4avi - 40 o/o;

KoHrpoJlbnrre pa6orbl - 30 %;

noAroroBKa reMarl4.Iecxofi npe3eHTarJuvr - 30 %;
PefirznroBafl orIeHKa no [vc\unnuHe paccquTblBaercs. Ha ocHoBe oIIeHKLI

reryrqefi ycneBaeMocrr{ u 3K3aMeHaqraouuofi oIIeHKI4 c yqeroM r4x BecoBbIX

rcoeQ$zqr4eHroB. Becoeofi xoeQQuqr4eHrAr-s orIeHKr4 no reKylrlefi ycuenaeMocrl{
cocraBJrrer 40 %o, I'tts 3K3aMeHarlprouuofi orIeHKr4 - 60 %.

IIpnvrepH urfi nepeuenb 3aAaHH fi A.rq yr paBJrfl eruoft caMocroqre.nrnofi
pa6orrr cryAeHToB

Tenrut npesenraquft

1. EpoyHoBcKoe ABr4)KeHr4e u cnyqafiuue flpoqeccbr. Ocuonrt repMoAI4HaMrIKI4

Heo6paruMblx npoqeccoB.
2. f p anuuHbr e ycn o Br4fl., p eaJrv 3yeMbr e e reuno Q v3uue cKr4x I{c cneA oBaHIaf, x
3 . Hecraqr4oHapHbre [poqec cbl TenJlorlpoBoAHocrz
4. I4:rrr eucn Q ur<aqzf, TeTIJI oMac c o o 6 u eH a npl4 Q as o eux np e Bp alqeHufl x
5. Tennoeue rpy6u. VcrpoficrBo I{ IpIIHIITIT geircrnux
6. Tennoebre Hacocbr rr 3Heproc6epexeHue
7. Tennoo6uenHrre anraparbr.
8. fopenrae. MeroAbr rrHTeHcu$raxaqul4 npoqeccon ropehzx.
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Ilpnrvre puafl TeMarrtKa ceMI{HapcKI{x 3anqrun

I . P eureHrae HecTaIII4 o H apHbIX ypaBHeHI4I4 TenIonpoBoAHocTH.

2. MeroAbI onpeAereHl4q rennoQl43l{qecKl4x xapaKTepl4cruK'

3. [z$SepeHrllr€LrrbHbre ypaBHeHlr-f, vr pelxeHl4e 3aAarr KoHBeKTLIBHOTO

TCIIJIOO6MCHA.

4. @asosrte nepexoAbl lI TenJIo- uaccoo6ueH.

5. Tenroeue rpy6u I4 TerIJIoBbIe Hacocbl

6. BrrqncJreHr4e Bs3Kocrr,r c rroMorrlbro Kl4Herl4rrecKoro ypaBHeHI4a Bolrqrraaua.

7. Pacqer xapaKTepucrr4K rrrra3Moxr4Mnr{ecKnx rlpoqeccoB. Heycroftul4Bocrb

pa3pqAoB B HepaBHoeecHofi rIJIa3MoxLIMuv.

8. lloarauHrtft pacuer Asurhrenfl BHyrpeHHero cropaHl4f,.

9. lloeranHrtfi p acudr rrep4oroIUII'I BHoro KorJIa.

10. lloeranHrtfi pacu€r zHAyKul4osuofi TI4reJIbHofi ne'Iu.
1 1 . B rr.{ncJleHl{e xapaKTep LrcruK reuoo 6veHHbIX annaparoB.

1 2. lloeranurtfi pacver nJla3MorpoHa.

13. Peureuve 3a4a-u reopl4l{ ropeHI'I-s.

Onucanlle r{HHoBaurroHHbrx rroAxoAoB Ir MeroAoB K rlpe[oAaBaHl{Io
yv e6 n o fi A I{ cq rr rI Jr Ir H bI (en p u cru v ec rcu fi , rr po eKTrl n H sr fi ,

rI p a KTI{ Ko-o prIeHTu po n a u H sr fi )

PeroueuAyercq ucrroJrb3oBarb cneAyrcrque I4HHoBaIII4oHHbIe noAXoAbI v
MeroAbr K rpenoAaBaHl4to yve6 Hofi AZcuI4rInI4HbI :

1. llpaxrvKo-opueHTr4poBaHsufi noAxoA,Koropufi npe4lloJlaraer pelxeHue

[paKTr4qecKrzx 3a4aq. B raqecrBe rrpr4Mepa 3a4a.r.u raKoro rr4rra Mo)I(Ho npl4Becrl4

p€BpaoorKy cTyAeHTaMI4 KOHIIeIIII4I4 yCTaHOBKLI I.nfl 3KCIIepl4MeHTaJIbHOfO

xoeSQzqLreHToB TerlnortpoBoAHocrLI I{ TeMneparyponpoBoAHocrI4.oIIpeAeneHLItr
2. Merol rpynnoBoro o6yueHu-f,, rpeAronararculuft QopuI4poBaHHe Ma"IIIIX

rpy[n, p a6 oraro rqI4 x H aA yu e 6H rtvr v 3araHkrflv'vr.

MeroA u.rec Kr{ e pe Ko MeHA a II rr u no o pra HI{3a III{ Il
ca Mocrorrerrsofi pa6orrr o6yuaroulnxcq

Ans reKyulero KoHTponf, KaqecrBa ycBoeHl4f, zuar.uit rro AIlcIIulnI4He
peKoMeHAyeTcfl r4crroJrb3oBaTb 3aAarrr4 tro pa3AenaM AI,IoIII4IJII4HbI,KOHTpOJIbHbIe

pa6 oru, reMarr4rre c Kr4 e npe3 e Hra uuvt. Als, eS Q exrunnofi carraocrotreJlbHofi pa6oru
MafprcrpaHToB peKoMeHAyeTcr [puMeHeHr4e 3aAaq pa3nLIqHbIX yponuefi

cJroxHocrv. 3ap.a'au 6asosoro ypoBHr cJro)(Hocrl,I [peAnoJlaralor I{crIoJIb3oBaHrIe

r'r3BecrHbIX craHAaprHbIX cooruotueuufi, orLIcbIBaIouII4x reuoQu:uqecKl4e
npoueccbr, nporeKaroulze B [paKTr4rrecKrz 3HarlI4MbIX cl4creMax. 3aqa'Ju 6olee
BbrcoKoro ypoBHr cJro)r(Hocrr4 rpe6yror or cryAeHToB KoMnJIeKcHoro aHaJru3a

npo6leurr c [pr4BnerIeHI4eM zlnalr'wit I43 cMe)KHrx o6lacrefi.
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Ilpurvrepustil nepeveHb BorlpocoB K sK3aMeHy

1. flpe4rvrer renlo$r43prKpr, ocHoBHbre onpeAeneHl,It: TepMoAI4HaMLIr{eCKatr CI4CTeMa

lr rerrJroeMKocrb. Teopzx renJloeMKocrt4. 3aroH Mafiepa.
2. fa3osrre cMecr,r: cloco6rr 3a4aHr4fl, cMecl4 ra3oB, IIoHf,TI{f, rlapqu€LnbHblx

4auennfi ra o6telroB, 3aKoH [anrroHa KaK ocHosHofi 3aKoH rIoBeAeHI{t ruI3oBbIX

cuecefi, pacrler ocHoBHbIX lapaMerpoB cMecl4 Ia cocraBJltroqllx ee KoMIIoHeHToB.

Pac.Ier relrJroeMKocrl,I r€BoBbrx cuecefi. Pacqer KoJII4rIecrB TenJIorbI Ha ocHoBe

Teopr4l4 TenJIOeMKO CTI4.

3. llp1aHqzn 3KBr4BaJreHTHocrr{ TerrJrorbl vr pa6orrr. llapavrerp cocrotrHu.f,

BHyrpeHHqs 3Hepruq, pa6ora, rroH.rrrr4e oHTaJIbIILII{, PV-r<oopal,IHarbl u vx
ceoftcrsa. Tenrlora. lloHiuae 3HTponlzu, TS-roopAI,IHarbI vr vx ceoficrea.

Teplro4raHaMr4r{ecKr4e rrpoqeccbr r4AeaJIbHbIX r€tsoB vr ux aHalrvr3 Ha ocHoBe 1-ro

3aKoHa repMoAI4HaMI4KI4 c zso6paxeHl,IeM e PV- H TS-roopAI{HaTaX.

4. Cyuuocrr BToporo 3aKoHa repMoAr,IHaMr4Kvr, QopruynupoBKa Toucona u
Knay:zyca. llouqule repMr{rrecKoro KIIA renroeofi MarrItIHbI, pa6oraroulefi no

np-sMoMy rlr4Kny n ero alaJrvrrr4qecKoe BblpaxeHze. llonsrl4e xoJloAl4nbHoro t4

ororrr4TeJrbHoro xoeQQuqkreHToB xoJIoAI4JIbHbIX MaIuI4H 14 TeIIJIoBrIX HacocoB,

pa6oraroulr4x rro o6parHolry Urarny v vrx aHaJrvrvrrecKoe Bblpa)KeHze. llpxuofi
ur4Kn Kapuo u ero KIIA. Znrerpan Knaysr,ryca v TpLIHIII4n Bo3pacraHl4t

3HTponlrr4. ConuecrHoe aHarvrrurtecKoe BblpaxeHrre 1-ro v 2-ro 3aKoHoB

Tep M oArr H alr;aKvr 4nr o 6p arI,IMbIX I,I H e o 6p au'IMbIX npoq ecco B.

5. MeroAu perxeHr4r Hecrarlr4oHapHbrx ypannenufi TerlnonpoBoAHocrl4:

pa3AeneHrlfl rrepeMeHHbrx, r4HTerpaJIbHbIX npeo6pasosaHlafi flattaca u @ypre.

OxlaxAeHr4e rrJrocxofi oAuopo4nofi creHKI4 (rpaHraunrte yclonur I u 3 poga).

HecraquoHapHarr 3a11r^a rerrnonpoBoAHocrl4 Anfl HeorpaHl4.IenHofi IIJIacrI4HbI,

rpaHr4r{Hbre ycJroBrrr I u2 poAa. HecrauHoHapHble 3a4a.llz rennonpoBoAHocrl4 Anq

nonyofpaHr,rrreHHoro reJra c rpaHr4rrHblMrl ycJIoBHf,MLI I u 2 PoAa. Peruenze

AByMepHbIX LI TpeXMepHbIX HeCTaUI4OHapHbIX 3 aAarl Te[nonpoBoAHocTI4.

6. Onpe4eneuze xoeSSzqrreHroB TerrJro- v reMrleparyponpoBoAHocrl4 B

ua.rantHoft eralLvu reuoo6ueua. Onpe4elenue renloQzanqecKl{x xapaK-

repr4crr,IK v vrx 3aBI4OI4MOCTII OT TeMnepaTypbl B peryn.[pHoM pexl',IMe.

Onpe4eleuue roeQSuqr4eHra rennonpoBoAHocrl,I cpaBHI4TeJIbHbIM MeroAoM B

cTarII4OHapHOM pexrrMe.
7. [uQ$epeHrlr4aJrbHbre ypaBHeHr4{ KoHBeKrzBHoro relloo6vteHa: ypaBHeHI4e

gHeprr4r4, ypaBHeHr,rr ABrrxeHr4r Lr ypaBHeHLIe Hep€I3pbIBHocTI4. YcJloeus

oAHo3HarrHo crr4. f ra4p o4zHaMr4rrecK uit u t enloeofi [orpaHl{qHble cJIoIz. Kpzrepuz
u'ilicra noAo6ra.f, B Teopllu KoHBeKTI4BHoTo renloo6rra eHa'

8. O6rqas xapaKTepvrcrvKa Sa:onrx nepexoAoB vr vx ponb B npoqeccax reIIJIo-

uaccoo6ri,resa. OcHoBHbre noHrrzs H orIpeAeJIeHI{t. Tenloo6vteH npl4 KvrrreHvu

o.IIHOKOMITOHeHTHrIX XUAXOCTefi .

9. ZnreHcraQnxaquq rerroMaccoo6rrleHa npu $asonrrx npeBpalqeHilfrx. Tennonrre

rpy6rr, TeIIJIoBbIe Hacocbl I4 gHeproc6epexeurze.
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10. Perueuve 3a4al^ KoHBeKTr4BHoro reuroo6uena. O6pa6orxa oTIbITHbIX AaHHbIX.
Pac.rerHrre coorHorrreHLrr u o6o6rqeHHbre 3aBrrcr4Moarkr AIrs.3ara.q, KoHBeKTI4BHoro

reuoo6uena.
I 1 . Croxacrr,rqecKr4e npoqeccrr. MapxoBcKr4e npoqeccbr. CoeNaecrHafl. Lr ycnoBHat
rrJrorHocrr,r Bepo-srHocrr4. EpoyHoncxoe ABTDKeHI4e u nrzueponcxutfi [poqecc.
VpaeHeHr.re @orcrcepa-lllaHxa. VpaeHeHze JlanxeBeHa. YpanHeupre EolrqMaHa.
Irlurerpal croJrKHoBerruit. H-reopevra EomquaHa. f,.srelr'ufl. rlepeHoca. llpzHqzn
AeraJrbHoro paBHoBecr4q v H-reopevra. Brr.rzcreHze Bq3KocrI4 c noMoulbro
Kr4HerlrqecKoro ypaBHeHr4q Bomrllurana. CeoficrBa cI4JIbHo pa3pell(eHHblx ra3oB.

12. OcHoBHbre noHf,Tr4f, xr4Mr4qecKofi xuserrrKr4: cKopocrb peaKIIIzI4, rrpocrble I{

ciro)KHbre peaKrlr4r4, nopqAoK peaKur{r4 14 gHeprl4.x aKTI4BaIII4I4, 3aKon AppeHIayca.

Teopux oKlrcJreHr4.f, roprorrr4x BerrlecrB, IIenHbIe peaKIILIu. Tennonofi 6atanc
ropeHr4r: TerrJrora ropeHr4.s, TenrorsopHar cnoco6uocrb roIIJIIzna. TeoperkTrlecKat

TeMneparypa ropeuux, ed pacr{er. MeroArr c}Kvrranvrfl. opraHl,IqecKoro roIIJII,IBa.

M e r o 4 rr u u r e n c z $ vKarJlzLr n p o q e c c o B ro p e H I4.a .

1 3. llnasNaoxzMr4rrecKkr e cracreMbl w npoqeccbr. Earauc gHeprl4rl

rrJra3MoxaMr4rrecKux rrpoqeccoB. 3nepreruqecKa.s eSSexrunHocrb. Bru.f,Hue
xole6areJrbHoro no:6yx4enux peareHroB. 3ararxa rpoAyKroB. l:uuattuxa
xore6areruHofi penaKcarlzr4. Axycrn.recKrre n cra6rre yAapHble BoJIHII.

Heycrofi vkr Bocrb pa3p.sAoB B Hep aBHoee cHofi nJr€l3MoxIrMIlI4.

14. lloeranHrrfi pacvdr ABr4rarenr BHyrpeHHero cropaHlltr.
1 5. lloeranHrrfi pac.rer rBepAororrJrr,rBHoro KorJra.

1 6. flosranHrrfi pacuer 14 HAyKIII4 oHHofi TI,IreJIbHo ir nequ.
17. HagnaqeHue vr xlaccuQuKarlz-f, renroo6ueHHblx alraparoB. Polr
renloo6ueHHbrx annaparoB. OcHonnue cxeMbr ABrlxeHr4f, TerrJroHocurerefi.
3ara'au r{ lpr4Hrllrnbr pacqera rerrJroo6ueHuzxon. YpanneHl{e rerlJloBoro 6aranca.
Brr.rucreHr,re xoeQSuqr4eHTa rernoneperaLrr4. Cpe4Hrafi TeMneparypHrtfi uanop.

VpaaHeHue rerrnqneperaqv. Onpe4ereuHe nnoulaArl noBepxHocrLI HarpeBa

reuoo6ueHHbrx afl[aparoB.
I 8. lloeranuufi pacuer nna3MorpoHa.
19. PerueHvre 3araq reopr4r4 ropeHrrfl. O6pa6oma oIIbITHbIX AaHHIIX. PacqerHue
a o orH o rx eHVfl rz o 6 o 6 rq e HHbr e 3 aBr4 cr4M o cru 4rs. 3ag'aq re op I{H rop eHI,Iq.
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