MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
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CHHTe3

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHUe - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
OUBNYECKAS KUHETUKA PA3PEXEHHBLIX CUCTEM

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyemMas ydyacTHUKaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI
NPOrpaMmblI:
Ne qucuMnIMHBI 10 yyeOHOM
A y y B1.4.10
TJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 2 cemectp - 3;
eIMHULAX:
Yacos (Bcero) no yueo0HoM
( ) noy y 108 yacos

IUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
[pakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
JlabopaTopHble pa6oThI He NMpeJyCMOTPeHO YUeOHbIM INIAHOM
KoncyabTanun MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI
CamocrosiTesbHasi padora 2 cemecTp - 59.7 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHas koHTaKkTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHI

BKJIIOYas:
IIpoBepounas padora
IIpoMeskyTOouHast aTTecTalUsA:

3ayer ¢ oLeHKOH 2 cemectp - 0.3 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eneukunn A.B. o

HpeHOI[aBaTeJ'IL WaenTudmKaTop Rd77ddbe5-YeletskyAV-fch275b5 A,B, EHGHKI/H/I
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CeeneHua o Bnagensue L3N M3U M B
00pa3oBaTCIbHOU Brageney TyKalleBCKMiA M.B. " .
IIpOrpaMMbI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab J-[yKaH_[eBCKI/II/I
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIOIIMI BBITYCKAIOIICH g rev— Tlenos AB.
Ka(bez[pbl * MO ¢ MpeHTudmkaTtop R72c90f41-DedovAV-d71cc7f4 A.B. I[CHOB
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHKE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Heab ocBoeHust AMCHUILIMHBI. OCBOCHHE COBPEMEHHBIX MPUHIMIIOB M MOAXOJI0B (pU3HuecKon
KUHETHKH Ppa3peKEHHBIX CHUCTEM, IO3BOJSIOIIMX pa3o0paTbcsd B (PU3MUECKUX OCHOBAX IPOLECCOB,
IPOTEKAIOLIUX B PAa3pEKEHHBIX CUCTEMAX.

33[{3‘11/1 AUCHHUITIMHbI

- O3HakomIIeHHE ¢ PU3UUECKUMH MPOLIECCAMU, MPOTEKAIOIIMMU B HEPAaBHOBECHBIX Ta3000pa3HbIX
WIN CIA00MOHU30BaHHBIX CHCTEMaX.;

- YCBOEHHE OCHOBHBIX I1O/IX0I0B, IPUMEHIEMBIX IPU aHaIu3e paboThl CUCTEM, COACPIKALIIX
HEpaBHOBECHBIE I'a3000pa3HbIe UM CI1A00MOHU30BAaHHbIE CYOCTaHIIMH. ;

- [IpnoOpeTeHne HaBBIKOB MPUHATHS U 0OOCHOBaHMSI KOHKPETHBIX TEXHUYECKUX PEILICHUH,
TpeOYIOLINX 3HAaHUH (PU3NYECKUX OCOOCHHOCTEH, IPUCYILIUX HEPAaBHOBECHBIM I'a3000pa3HbIM U

IJIa3MCHHBIM CUCTEMAM.,

- QOpMUPOBAHKE y CTYIEHTOB OCHOB HAYYHOI'O MBIIUICHHUS U IOHUMAHUS I'PaHUL IPUMEHUMOCTH
($u3nUeCKUX MOHATUN U TEOPHH (PU3NIECKON KHHETUKU PAa3PEKEHHBIX CUCTEM..

dopmupyembie y 00yJaronerocsi KOMNeTeHINH U 3alJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUIIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs] KOMIIETeHIIUIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-1 I'oToB ananu3upoBaTh
Y MOJICJIUPOBATh
TE€XHOJIOTHYECKHE
MPOLIECCHI, UCIIOJIB3YEMbIE B
aTOMHOM 2HEPreTHKE,
TEPMOSIACPHBIX
UCCJIEIOBAHMSIX,
IUTa3MEHHBIX YCTaHOBKaX

N/1-4nk-1 Bnameer ocHOBHBIMU
MOJIX0/IaMH, IPUMEHSIEMBbIMU
Ipy aHaJiu3e paboTHl CHCTEM,
COJICpKAIX HEPABHOBECHBIC
ra3oo0pa3Hble UIN
CJ1a00MOHU30BaHHBIC
CcyOCTaHIINHN ¥ OOBEKTHI
aTOMHOU (pU3UKU

3HATh:
- METOJIbI OIIEHKH BKJIaJ[a TOTO VI HHOTO
mpolecca B 001y KapTHHY pabOThI
MPAKTUIECKH 3HAYUMBIX CUCTEM,
COJIEpKAIUX HEPABHOBECHBIC T'a3bl WU
1a3Mmyj,

- OCHOBHBIE THITbI HEPABHOBECHBIX
pa3peKEHHBIX CUCTEM.

YMETB:
- BBIOMPATh a/IeKBATHBINA MOIXO0/ K

OTIPEIENICHUIO BIUSHUS TOIO WM HHOTO
HEpaBHOBECHOTO Mpoliecca Ha paboune
XapaKTEepUCTUKU COOTBETCTBYIOLIEH
CUCTEMBI WIH YCTPOUCTBA;

- pa30upaThCcs BO BPEMEHHOM Hepapxuu
HEPABHOBECHBIX MIPOLIECCOB U OLICHUBATh
XapaKTepHbIE CKOPOCTH MX MPOTEKAHUs B
YCIOBUSAX pabOThl MPAKTHUECKU 3HAUUMBIX
CUCTEM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW TmpodeccHOHabHONW 00pa3oBaTebHON Iporpamme

[MpuknanHas ¢u3nka TIa3Mbl U yIpaBisieMblil TepMosiaepHbiii cunte3 (nanee — OIIOII), manpaBneHus
noarotoBku 14.04.01 Snmepnas »HepreTmka W Teruiohu3WKa, YpPOBEHb OOpa30BaHUS: BBICIIEE

o0Opa3oBaHue - MarkucTparypa.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUILUIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.







3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHI (prU3HIECKOI 22 2 8 - 4 - - - - - 10 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
KUHETUKH [HoBTOpenune marepuana no pasaeny "OCHOBBI
1.1 | Pa3pexxcHHBIC CHCTEMBI 8 4 - 2 - - - - - 2 - ¢bm3nIecKoi KHHETHKH"
1.2 SBeHus mepeHoca B 14 4 - 2 - - - - - 8 - Ilodzomoexa domawinezo 3adanus:
PaBHOBECHOM Taze [ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUI pelIeH s
npogeccHOHANBHBIX 3a/1a4. JloMalHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"OcHOBBI (PU3NUECKOIT KWHETUKHU'" MaTepHay.
JIOTIOMTHUTEIBHO CTYICHTY HEOOX0AUMO
W3Y4YUTh JIUTEPATYPy U pa3odparh NpHUMEpHI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3a/JaHus! POBOJMUTCS 1O
IIPE/ICTaBICHHBIM TUCBEMEHHBIM paboTam.
Il0o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no pazzaeny "OCHOBBI
(bu3nUUeCKOi KMHETHKH" TOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JOIOJTHUTENEHOTO MaTepHaa o pasJieny
"OcHOBBI (pM3NUECKOI KHHETHUKH"
2 HepaBHoBecHas miazma 28 10 - 4 - - - - - 14 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
2.1 HepaBHoBecHas 14 4 - 2 - - - - - 8 - [ToBTOpEHUE MaTepuaa no pasaeny
c11a00MOHN30BaHHAS "HepaBHoBecHas nia3ma”
azma Iloozomogka domauinezo 3adanus:
2.2 HepaBHoBecHbIe 14 6 - 2 - - - - - 6 - IMoxroToBka gOMaIIHETO 3aJaHHs HalpaBJIeHa
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MOJIEKYIISIPHBIC T'a3bl

Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3a1a4. /loMarniHee 3a1aHme
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"HepaBHoBecHas ma3zma" Matepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
U3YYUTh JTUTEPATYPY U pa300paTh MPUMEPHI
BBITTOJTHEHUS TOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETo 3aJJaHus MPOBOJIUTCS 1O
MIPEICTaBICHHBIM ICEMEHHBIM paboTaM.
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueny
"HepaBHoBecHas ma3ma" MOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIFHOTO MaTepuana Mo pa3aeny
"HepaBHoBecHas nia3ma”

3 HeycroiiunBocth 16
ra3oBOro paspsijia
3.1 MexaHU3MBbI 16
KOHTPAKI[MU ra30BOT0
paspsiia

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"HeycroitunBocTs razoBoro paspsaa”
Ilod2omoeka domauinezo 3adanusn:
[MoaroroBka goMaIiHeTo 3a1aHKS HAIIPpaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHANBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"HeycroitunBocTh razoBoro paspsiaa
Marepuainy. JloNnoJIHUTENBHO CTYACHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0path
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
W3yuenune maTepuana 1o pasaeny
"HeycToiuMBOCTb ra30BOro paspsaia"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAKTUYECKUX 3aHATUIX

Camocmoamensroe usyyenue
meopemuyiecko20 mamepuana: zyuenue
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JOIIOJTHUTEIEHOTO MaTepHaa 1o paseiy
"HeycToW4MBOCTB Ta30BOT0 pa3psaga"

4 [leperHoc u3my4eHus 24 8 - 4 - 12 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
4.1 | IlepeHoc pe30HAHCHOTO 12 4 - 2 - 6 - IToBTOpenue maTepuana no paszaeny "Ilepenoc
U3JIy4eHus B ra3ax n3ny4deHus"
4.2 | Kuneruka oOpazoBaHus 12 4 - 2 - 6 - Ilodzomogka domauinezo 3adanua:
3apojblIIel 1 pocTa ITonroToBka AOMAIIHETO 3aJaHUS HalpaBieHa
KJIaCTEPOB B Ha 0TPabOTKY YMEHUI peleHus
HEpPaBHOBECHBIX ra3ax U npodeccnoHaNBHBIX 3a/1a4. JlomaiHee 3aaHue
napax BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"IlepeHoc uzny4yeHus" MaTepuaty.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh MPUMeEpHI
BBITIOJTHEHHS OXOOHBIX 3ananuil. [IpoBepka
JIOMAIITHEro 3aJaHus IPOBOJUTCS MO
NPE/ICTaBICHHBIM TUCEMEHHBIM padoTaMm.
Ilodzomogka K npaKmuuecKum 3aHAMUAM:
Wzyyenne matepuana no pazaeny "llepenoc
H3ITy4eHus" MOArOTOBKA K BRIIIOJHEHHIO
3aJaHUi Ha MPAKTUYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"[lepeHoc uznydyenus"
3adeT ¢ OLEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 - 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoektam/paboram; MKKII — nnauButyanbHble KOHCYIBTAIMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTallUU TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosbl husuueckon kuHemuxu

1.1. Pa3pexeHHble CUCTEMBI

OyHkIMs pacnpeneneHuss 4dactul B ¢usuke. OnHodacTU4HAsi (PYHKIMS pacrpe/ieieHHUs.
[Tpubmmxenne uaeanpHoro rasa. [lpuHnun neransHOro paBHoBecHs. CUMMETPHUSI KMHETHYECKHX
koa(durmentoB. YpapHenue CmonyxoBckoro. Kunernueckoe ypaBuenue boabsiimana. H-reopema
bonpumana. YpaBuenune @okkepa-Ilnanka..

1.2. SIBnenus nepeHoca B paBHOBECHOM rase

Huddysus wactun B raze. TemmonpoBogHOCTH ra3a. Bsskocts raza. Tepmoauddysus. Pemenus
ypaBHeHMs bonbuMana B t-npuOmmkennu. Koadduuuentsl nepeHoca B NpUOJIMKEHUU TBEPAbIX
coep. Ilpubmmxenne Yenmena-DHckora. TeruionpoBOJHOCTh € y4ETOM BHYTPEHHUX CTENEHEH
cB000/1b1. TerIonpoBOJHOCTh MOJIEKYJIIPHBIX I'a30B C Y4ETOM XMMUYECKHUX MPEBPALLECHUH. .

2. Hepasnosecnas niasma

2.1. HepaBHOBecHas cllaOOMOHU30BaHHAS TIa3Ma

Kunernueckoe ypaBHEHHE ISl DJICKTPOHOB B AJIEKTPHUYECKOM Tojie. DYHKIHUS pacmpeesieHs
AJIGKTPOHOB IO SHEPTHUSM B 3JICKTPUYECKOM IOJIE C YYETOM YIPYIHX COYAAPCHHU 3JICKTPOHOB C
atomamu. CootHomieHue DifHmTelHa. CpeaHss sHeprus, ApeidoBas CKOpOCTb, KOAPPHUIMEHTHI
mubdy3un u repmonuddysuu snextponoB B raze. Auddysus u apeiid noHoB B cOOCTBEHHOM U
Yy)KOM ra3e IMoJ JICHCTBHEM 3JIEKTPUUECKOro moisi. Amoumnonspraas nup¢ysus. bamanc sHeprun
AJIGKTPOHOB B MOJICKYJISIPHBIX Tr'a3aX W Ta30BBIX cMecsX. VOHM3alMOHHAs M pEeKOMOWHAIIMOHHAS
HEPaBHOBECHOCTH CIIA00MOHN30BAaHHOMH IJ1a3Mbl. MIOHH3aIIMOHHO-TIEpErpeBHAST HEYCTOMYHBOCTb..

2.2. HepaBHOBECHBIE MOJICKYJISIPHBIC T'a3bl

Teopuss TemioBoro B3pbiBa. TemmoBoe pacnpocTpaHeHue 1iameHud. Juddysuonnoe
pactipocTpaHeHue MmiuamMeHn.OOMeH »sHeprueil Mexay KosiebaTenbHOH, NOCTynaTeabHOH U
BpallaTeIbHIMU CTEMEHAMH CBOOOJBI MoJeKyisipHoro raza. @opmyna Jlangay-Tennepa u ee
yTouHeHUs. HepaBHOBECHBIM MOJEKYJISApHBIM ra3 ¢ OOJBIIMM OTPHIBOM KoJjeOaTenbHOU
TEMIEPATypbl OT MocTynaTeslbHol. HeycToOHYMBOCTh HEPABHOBECHOI'O COCTOSIHUS MOJIEKYJISIPHOTO
raza. Pacnpenenenue Tpunopa. Yactuunas uHBepcusa. MeTOApl NOJMydYEHUsT HEPABHOBECHBIX
MOJIEKYJIApPHBIX Tra3oB. ['a3oBbi paspan. I'azommHamuueckoe comio. YaapHas BoJiHA.TeraoBou
B3pBIB B HEPAaBHOBECHOM MOJIEKYJISIpHOM rase. [IpununarensHo-konae0aTenbHast HEYyCTOWYMBOCTD. .

3. Heycmotiuusocms 2a306020 pas’p;z()a

3.1. MexaHu3Mbl KOHTPAKIUU Tra30BOT0 pa3psaa

Pacripenenenuie 3apspKEHHBIX YacTHMIl 1O CEUEHMIO Ta30pa3psAHON  Kamepbl. Y CIIOBUE
KOHTPAKIMK ra3oBoro paspszaa. KoHtpakuus paspsna B pe3ysbTaTe MOHU3ALMOHHO-TIEPETPEBHOM
HeycToiunBocTH. KoHTpakuus paspsaa B MOJEKYJISpHBIX Tra3ax. HereruioBas KOHTpakius
paspsza..

4. Ilepenoc uznyuenus

4.1. [lepeHoc pe30HAHCHOTO U3TYYEHUS B razax

CBs3p MEXAY MEXaHH3MOM IUICHEHUS PE30HAHCHOIO H3JIY4YEHUS M XapaKTepOM YIIUPEHUs
CHeKTpalbHON NuHUU. D (heKTUBHOE BpeMs BBIXOJa PE30HAHCHOTO (OTOHA M3 CPEIbl B Clydyae
JIOPEHIIOBCKOTO M J0IIepoBckoro ymupeHus. [Ipoduis doiixta. oTope3oHaHcHas mia3ma..



4.2. Kunetuka o0pa3oBaHus 3apOABIIIEH U pOCTa KJIACTEPOB B HEPABHOBECHBIX T'a3ax M Mmapax
VYpasuenune dokkepa-Ilnanka ans pocra kiactepoB. Kputuueckuil pasmep 3aponpima. Poct
BOJIIHBIX Kamesb B atmocepe. Poib 3apsiia B mporecce pocTa Kamnells..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. 1. OcHOBBI (pr3NUYECKON KMHETHUKU Pa3pEKEHHBIX CHCTEM. 4acTh |
2. OcHOBBI (PM3UYECKON KHHETUKU PAa3PEKEHHBIX CUCTEM. YacTh 2
3. SIBneHus nepeHoca B paBHOBECHOM Tase.
4. JIBrxeHMe 3apsyKEHHBIX YACTHI] B ra3e M0/ JEMCTBUEM IEKTPUUYECKOTO MOJISL.
5. Ilepenoc Temia u yacTUL IPU HATMYUU TEIUIOBbIAEIECHM. TermmoBoi
B3pbIB.HepaBHOBECHBIE MOJIEKYIISIPHBIE I'a3bl.
6. MexaHu3Mbl KOHTPAKIMK ra30BOr0 pa3psia
7. IlepeHoC pe30HaHCHOI'O U3JIYYEHHUS B ra3ax.
8. Kunernka oOpa3oBaHusi 3apOAbIIIeH U POCTa KJIACTEPOB B HEPABHOBECHBIX r'a3aX U Mapax..

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

OO6cyxeHre MaTepuanoB Mo keiicam pasaena "OCHOBBI PU3NYECKON KUHETUKH"
OO0cyxxneHnre MaTepualioB 1o keiicam paszaena "HepaBHoBecHas mazma”
OO6cyxenre MaTepuaioB Mo keiicam pasaena "HeycToiuyuBOCTh ra30BOro paspsiaa’
OO6cyxxneHnre MaTepualioB 1o keiicam pazzaena "l[lepenoc uzmydenus"

P

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii nmpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILJIMHBI U (hopMHP

€MbIX B HUX KOMIEeTEeHII NI

3arIaHUPOBaHHBIC PE3YJIbTAThl 00YUYCHUS 110
TUCIUTLTAHE
(B COOTBETCTBHH C pazzuesiom 1)

Koanr
WHJIUKATOPOB

Howmep pasznena
JTCHUTIIAHEI (B
COOTBETCTBHUH C

m.3.1)

1]12[3]4

O1neHo4HOE CPeICTBO
(THII 1 HAUMEHOBAHUE)

3HATh:

OCHOBHBIC THUIIbI HCPABHOBCCHBIX PAa3pCKCHHBIX CUCTEM

N1-4nk-1

[TpoBepounas pabora/HepaBHoBecHas
craboroHM30BaHHAas 11a3Ma. HepaBHOBecHbIE
MOJIEKYJIIpHBIE Ta3bl. YacTp 1

[TpoBepounas pabora/HepaBHoBecHas
cinaboroHn30BaHHas wia3ma. HepaBHoBecHbIE
MOJIEKYJIsIpHbIe ra3bl. YacTtp 2

[TpoBepounas padora/HepaBHoBecHas
ci1aboMOHM30BaHHas M1a3Ma. HepaBHOBecHBIE
MOJIEKYJIIpHBIE ra3bl. YacTs 3

ITpoBepounas pabota/HepaBHoBecHas
c1abOMOHM30BaHHas M1a3Ma. HepaBHOBecHBIE
MoJIeKyJIsipHble ra3sl. Yacts 4

METO/Ibl OLIEHKHU BKJIaJja TOTO WJIK MHOTO Ipoliecca B
00111yI0 KapTUHY pabOThl IPAKTUYECKU 3HAUUMBIX
CHCTEM, COJIEPKalllNX HEPABHOBECHBIE I'a3bl U
masmy

W1-4nk-

[TpoBepounas padota/OcHOBBI (HU3NIECKON KHHETUKHI
pa3pexEeHHbIX CUCTEM. SIBIEHUS IEpeHoca B
paBHOBeCcHOM rase. Hacts |

[TpoBepounas pabota/OcHOBBI PU3NUECKON KUHETUKH
pa3peKeHHBIX CUCTEM. SIBIIEHUS TIepeHOCca B
paBHOBECHOM Taze. YacTp 2

[TpoBepounas padbota/OcHOBBI (HU3UIECKON KHHETUKH
pa3peKEeHHBIX CUCTEM. SIBJIEHUS NIEPEHOCA B
paBHOBECHOM rasze. Hacts 3

[TpoBepounas pabotra/OCcHOBBI PU3NIECKON KMHETUKH
pa3peKEeHHBIX CUCTEM. SIBJICHUS TIEpeHOCca B
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\ paBHOBECHOM rase. Yactsp 4

YMmern:

pa3duparbcs BO BpEMEHHOW HepapXUH HEPaBHOBECHBIX
IIPOLIECCOB U OLICHUBATh XapaKTEPHbIE CKOPOCTH UX
MPOTEKaHHS B YCIOBUAX PabOThI MPAKTHUECKU
3HAYUMBIX CUCTEM

W-4nk-

[TpoBepounas padora/llepeHoc pe30HAHCHOTO
U3y4eHus B razax. Kunernka oOpa3oBaHus 3apoIbIieit
U POCT KJIaCTEPOB B HEPABHOBECHBIX ra3ax M Mapax.
Yacts 1

[TpoBepounas pabdora/llepeHoc pe30HAHCHOTO
U3y4eHus B razax. Kunernka oOpa3oBaHus 3apoIbIieit
U POCT KJIaCTEPOB B HEPABHOBECHBIX r'a3ax M Mapax.
Yactp 2

[TpoBepounas padora/IlepeHoc pe30HAHCHOTO
u3ny4deHus B razax. Kuneruka oOpa3zoBaHus 3apobIIIeid
Y POCT KJIACTEPOB B HEPABHOBECHBIX ra3ax M mapax.
Yacts 3

[TpoBepounas padora/llepeHoc pe30HAHCHOTO
u3ny4deHus B razax. Kunetuka oOpa3zoBaHus 3apoAbIIIei
Y POCT KJIACTEPOB B HEPABHOBECHBIX razax M mapax.
Yacts 4

BBIOMpATh a/IeKBaTHBIN MOJXO/] K ONPEIETICHUIO
BIIMSIHMS TOI'O MJIM UHOT'O HEPABHOBECHOTO IpoLecca Ha
pabourie XapaKTEepUCTHUKU COOTBETCTBYIOIIEH CHCTEMBbI
UJIU yCTPOMCTBA

W-4nk-

[TpoBepounas padora/MexaHU3Mbl KOHTPAKITUH
ra3zoBoro pazpsaa. Yacts 1

[TpoBepounas padbora/MexaHU3Mbl KOHTPAKITUH
ra3oBoro pazpsaa. Yacts 2

[TpoBepounas padora/MexaHU3Mbl KOHTPAKITTH
ra3oBoro paszpsaa. Yacts 3

[TpoBepounas padbora/MexaHU3MbI KOHTPAKITUH
ra3oBoro pazpsga. Yacts 4
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
2 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. MexaHu3Mbl KOHTpakKIuK razooro paspsaa. Yacte 1 (IIpoBepounas padbora)
2. MexaHu3Mbl KOHTPAKIMK Ta30Boro paspsaga. Yacts 2 (IIposepounas pabora)
3. MexaHu3Mbl KOHTpaKIuK razooro paspsna. Yacte 3 (IIpoBepounas padbora)
4. MexaHu3Mbl KOHTpaKI1K razoBoro paspsaa. Yacts 4 (IlpoBepounas pabora)
5. HepaBHoBecHas ciiaboroHn30BaHHas u1a3mMa. HepaBHOBecHbIe MOJIEKYIsipHbIE Ta3bl. HacTb
1 (ITlpoBepounas pabora)
6. HepaBHOBecHas ciiaboroHn30BaHHas Tia3ma. HepaBHOBecHbIE MOJIEKYIsipHBIE Ta3bl. YacThb
2 (ITlpoepounast pabota)
7. HepaBHOBecHas ciiaboMOHM30BaHHAas Tuia3Ma. HepaBHOBeCHbIE MOJIEKYIISIpHBIE Ta3bl. YacTb
3 (ITpoepounas padbora)
8. HepaBHOBecHas cnaboroHN30BaHHas mia3Ma. HepaBHOBeCHbIE MONIEKYIIsIpHbIE ra3bl. YacThb
4 (ITpoepounas pabota)
9. OcHOBBI HU3NUECKOI KHHETHKH Pa3peKEHHBIX CUCTEM. SIBJICHUS MTepeHoca B PABHOBECHOM
raze. Yacte 1 (IlpoBepounas pabora)
10. OcHOBBI PU3NYECKOM KMHETUKH Pa3pPEeKEHHBIX CHCTEM. SIBIIEHUS TIEpeHOCa B PABHOBECHOM
raze. Yacte 2 (IIpoBepounas pabora)
11. OcHOBBI pu3NYECKON KUHETUKH Pa3pEeKEHHBIX CHCTEM. SIBIIEHUS TIEpeHOCa B PABHOBECHOM
raze. Yacte 3 (IIpoBepounas pabota)
12. OcHOBBI PU3NYECKOM KMHETUKH Pa3peKEHHBIX CHCTEM. SIBIIEHUS TIEpeHOCa B PABHOBECHOM
raze. Yacte 4 (IIpoBepounas pabota)
13. IlepeHoc pe3oHaHCHOTO M3JTydeHHs B ra3ax. KuHernka oOpa3oBaHus 3apobIlIel U pocT
KJIACTEPOB B HEPABHOBECHBIX razax u nmapax. Yacte 1 (IIpoBepounas padbora)
14. IlepeHoc pe3oHaHCHOTO M3JTydeHHs B ra3ax. KuHetnka oOpa3oBaHus 3apobIlIeld U pocT
KJIACTEPOB B HEPABHOBECHBIX razax u napax. Yacte 2 (IIpoBepounas pabora)
15. IlepeHoc pe3oHaHCHOTO U3NTyYeHHs B ra3ax. Kuneruka oOpazoBaHUs 3apobIlIel U pocT
KJIACTEPOB B HEPABHOBECHBIX razax u napax. Yacte 3 (IIpoBepounas pabora)
16. IlepeHoc pe3oHaHCHOTO U3Iy4YeHHs B razax. Kunernka o6pa3oBaHus 3apobliIel U poCT
KJIAaCTepOB B HEPAaBHOBECHBIX Ta3ax u mapax. Yacts 4 (IIpoBepounas pabora)

bannbHO-pedTUHTOBAsA CTPYKTYpa AUCLMILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE

3auem c oyenxou (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MO3W» Ha 0cHOBaHMHM CEMECTPOBOM U 3a4ETHOM COCTaBIISIOLIMX.

Ipumeuyanue: OneHOYHBIE MaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCLHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Enenxuii, A. B. ®u3nueckas KHHETHKA Pa3peXEHHBIX CUCTEM : ydeOHoe mocodue 1mo
HarpaBieHuto "SnepHas sHepreTrka u rerodusuka” / A. B. Enenxuit, Han. uccnen. yu-t "MOHN"
.—M. : U31-80 MDH, 2016 . — 60 c. - ISBN 978-5-7046-1790-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8733,;

2. Enenkwii, A. B. ®uzndeckue mporecchl B ra3oBbix jJazepax / A. B. Enenkwuii, b. M. CMupHOB . —
M. : Dueproaromusaar, 1985 . — 150 c.;

3. JJanmay JI. 1., JIudpmmn E. M.- "®usndeckas kunetuka", (2-e u3., ucmp.), M31atenbeTBo:
"OUIMATIIUT", Mockga, 2002 - (536 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2692.

5.2 JIuueH3M0HHOE ¥ CBOOO/IHO PacpocTPpaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office;

2. Windows;

3. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauorteka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanpoHanbHast 3JIeKTPOHHAs 0mdamoTeKa - https://rusneb.ru/

7. dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. IlopTana oTKpBITHIX AaHHBIX Poccuiickoii Mexepauuu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
counaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus PO -
http://www.economy.gov.ru

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. HaumoHaIbHBII NOPTAJ OHJIAITH 00y4ueHns1 «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru
14. OdpuunanbHblii caiT @e1epajibHOr0 AareHTCTBA M0 TEXHNYECKOMY PeryJJMpoOBaHHIO U
MmeTposoruu - http://protect.gost.ru/

15. OTkpbiTasi yHuBepcuTerckas nnpopmauunonnasi cucrema «POCCHUS» -
https://uisrussia.msu.ru

16. Odunmnanbubiii caiit MUHHCTEPCTBA HAYKH U BbIciero odopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

17. OpuunanbHblii caiiT @eepanbHOi CIy:KO0bI 10 HAA30PY B cepe 00pa3oBaHNsi U HAYKH -
https://obrnadzor

18. ®enepanbHblii mopta "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HAUMECHOBAHME
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VY4eOHble ayIUTOPHH A-110, CTOJI IIPENOAABATENISA, CTOJI KOMIIbIOTEPHBI,
IUIs1 IPOBEICHUS BeruucnurensHas CTYJI, 10CKa MHTEPAaKTUBHAs, KOMIIBIOTEpHAas
JIEKLIMOHHBIX 3aHATHH U naboparopus

CeTh ¢ BbIX0JI0M B HTEpHET,
TEKYIIEr0 KOHTPOJIsS MYJIBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO( YHKITUOHAJILHBIN IICHTP, CEpBEp,
KOMIIBIOTEP MEePCOHATIBHBIN, IPUHTEDP, HAOOPHI

JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
VYueOHbIC ayAUTOPUHN A-110, CTOJI TIPENOIaBaTEelIs, CTOJI KOMITBIOTEPHBIH,
JUTSL IPOBEICHUS BreruncnurensHas CTYJ, TOCKa HHTEPAKTUBHAS, KOMIIBIOTEPHAS
MPAKTUYCCKHUX 3aHITHH, nabopaTopusi

CETh C BBIXOZOM B MIHTEpHET,

KP u KII MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOT0()yHKIIMOHAJIbHBIN LIEHTP, CEPBE,
KOMIIBIOTEP MEePCOHANIBHBIN, PUHTEP, HAOOPHI

JIEMOHCTPAILIMOHHOTO 000PY/IOBaHUS
VYyebnsbie ayauTopun A-302, YueOHnas rapTa co CKambel, CTOJI IIpernoiaBares, CTy,
JUISL TIPOBEJICHUS aynuropus "A" TOCKa MEeJIOBas
IIPOMEKYTOUHOU
aTTecTaluu

ITomemenus s A-110, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,

CaMOCTOSITENILHOM BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAS
paboThI naboparopus

CeTh C BBIXOJI0M B MIHTEpHET,
MYJIbTUMEIMUHBIN IPOSKTOP, YKa3Ka Jla3epHas,
MHOTO(QYHKIIMOHAIBHBIN IIEHTP, CePBED,
KOMIIBIOTEP MEePCOHANILHBIN, IIPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
[TomereHus s A-208, Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
KOHCYJIbTUPOBAHUS CTOJ, Kad ISl TOKYMEHTOB, KOMIIBIOTEPHAS
CeThb C BBIXOZIOM B MIHTEpHET, KOJIOHKH,

[IpenonaBarenbekas

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP
[Tomemenus ans A-025, KnagoBka CTelax, 000pyoBaHUE CIEINATN3UPOBAHHOE
XpaHeHUs J1a00paTOPHOTO
000pyI0BaHUs U o0opynoBaHus

y4eOHOr0 MHBEHTapPs
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

dusndeckass KHHETUKA Pa3pPCKCHHBIX CUCTCM

(Ha3BaHME AUCIUILINHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

KM-9
KM-
10
KM-
11
KM-
12
KM-
13
KM-
14
KM-
15
KM-
16

OcHOBBI (h3MYECKON KHHETUKU Pa3peKEHHBIX CUCTEM. SIBJICHHUS IepeHoca B paBHOBECHOM Ta3e.
Yacts 1 (ITpoBepounas padota)

OcHOBBI (hU3MUYECKON KHHETUKH PAa3peKEHHBIX CUCTEM. SIBJICHUS MEpEeHOCa B PaBHOBECHOM Tase.
Yacts 2 (ITpoBepounas padota)

OcHOBBI (h3MYECKON KHHETUKU Pa3peKEHHBIX CUCTEM. SIBJICHHUS IepeHoca B paBHOBECHOM Ta3e.
Yacts 3 (ITpoBepounas padota)

OcHOBBI (hU3MYECKON KHHETUKU PAa3peKEHHBIX CUCTEM. SIBICHNUS IIepeHoca B paBHOBECHOM Tas3e.
Yacts 4 (ITpoBepounas padota)

HepaBHoBecHas cinabononn3oBaHHas m1azma. HepaBHoBecHbIE MOJIEKyIIsspHBIE Ta3bl. YacTs 1
(ITpoBepounas pabota)

HepaBHoBecHas cnaboroHU30BaHHas T1a3Ma. HepaBHOBECHBIE MOJIEKYIISIpHBIC ra3bl. YacTh 2
(ITIpoBepounast paboTa)

HepaBHoBecHas cmaboroHU30BaHHas T1a3Ma. HepaBHOBECHBIE MOJICKYIISIpHBIE ra3bl. YacTh 3
(ITpoBepounas paboTa)

HepaBHoBecHas cnaboroHU30BaHHas T1a3Ma. HepaBHOBECHBIE MOJIEKYIIsIpHBIC ra3bl. YacTh 4
(ITpoBepounas pabota)

MexaHu3Mbl KOHTpAKIMK Ta30Boro paspsaa. Yacts 1 (IIpoBepounas pabora)

MexaHu3MBbl KOHTPAKIIMK ra3oBoro paspsnaa. Yacts 2 (IIpoBepounas pabota)

MexaHu3MBbI KOHTpPaAKIIMK ra3oBoro paspsnaa. Yacts 3 (IIpoBepounast pabota)
MexaHn3MBbI KOHTPAKIMK ra3oBoro paspsiaa. Yacts 4 (Ipoepounas padoTa)

[TepeHoc pe3oHaHCHOTO M3TyuyeHus B ra3ax. Kunetnka oOpa3zoBaHusl 3apoAbIIIEH U POCT
KJIaCTEPOB B HEPaBHOBECHBIX razax u napax. Yacts 1 (IIpoBepounas pabora)
IlepeHoc pe3oHaHCHOTO M3NIyuyeHus B ra3ax. Kunernka oOpa3zoBaHus 3apobliieil 1 poct
KJIaCTEPOB B HEPaBHOBECHBIX ra3ax u napax. Yacts 2 (IIpoBepounas pabora)
[TepeHoc pe3oHaHCHOTO M3TyyeHus B ra3ax. Kunetnka oOpa3zoBaHusl 3apOAbIIIEH U POCT
KJIaCTEPOB B HEPaBHOBECHBIX ra3ax u napax. Yacts 3 (IIpoBepounas pabora)
[TepeHoc pe3oHaHCHOTO M3TyuyeHus B ra3ax. Kunetnka oOpa3zoBaHusl 3apoAbIIIEH U POCT
KJIaCTEPOB B HEPAaBHOBECHBIX ra3ax u napax. Yacts 4 (IIpoBepounas pabora)

Bujx npomexyTo4HOI aTTecTannu — 3a4eT ¢ OLIEHKOM.

Ho
Mep
pasn
ena

Men | K | K | K| K| K|K|K|K|K|IK|K|K|K|K]K]|K

exc | MIMI MM MIMI MMM/ M| M|M|M|M|M|M
> KM |-1|-2|-3|-4|5|6|-7|8|-9|-|-1]-|-]-1]-1-
asnel | . 101111211314 |15 16
e e 4 | 4 |4 | 48|88 |8 |12[12]12(12]16|16] 16|16
TIJIMUHBI

()51

KM
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OcHOBBI
(buzmveckoi
KHHETUKH

11

Pazpexennbie
CHUCTEMBI

1.2

SIBneHus
repeHoca B
PaBHOBECHOM
rase

HepaBnoBecH
as mia3ma

2.1

HepaBnoBecH
ast
c71a00MOHH30
BaHHAas
IasMa

2.2

HepasHoBecH
bIE
MOJIEKYIISIPHBI
€ rasbl

HeycroitunBo
CTb I'a30BOTO

paspsna

3.1

MexaHU3MBI
KOHTpPaKINH
ra3oBOro
paspsaa

IIepenoc
U3JIy4CHUS

4.1

ITepenoc
PE30HAHCHOT
0 U3IIy4YEeHUS
B raszax

4.2

Kunetunka
o0Opa3oBaHUs
3apoJbIIEN U
pocta
KJIACTEPOB B
HEPaBHOBECH
BIX Ta3aX U
napax

Bec KM, %:
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