YTBEPXIAIO
Hupextop UATII

«

O.10. JlommaroB
» 2018 r.

PABOYAA IPOI'PAMMA JACHUIIJIMHBI
HA YYEBHBIN I'OJ

TCOpI/IH KaCKaaoB JIA pa3ACJICHNUA IBYXKOMITIOHCHTHBIX U30TOIMHBIX cMmecer

Hamnpagnenue (cnenuanbHOCTB)
OOII

Howmep knacrepa

ITpoduis (-1) MOATOTOBKH
(cnernmanu3anus, mporpamma)
KBanudukamnus

ba3oBerii yueOHBII TUTaH puemMa
(rom)

Kypc

TpynoeMKoCTh B KpeIuTax
(3aUETHBIX CAMHHUIIAX)

Bunbr yueOHOM e TeIbHOCTH

Jlexmum, 9

[IpakTrueckue 3aHATHS, U
JlaGopartopHble 3aHATHS, 4
KonrakTHas (ayautopHasi) pabora
(BCEI'O), u

CamocrosrenbHas padbora, u
HUTOT'O, u

Bun npomexyTouHol arrectauuu
PykoBoautens OATL UATIL

Pykosomurens OOIT
IIpenonasarens

14.03.02 — SInepHble pu3HMKa U TEXHOIOTHH

du3uka KHHETHYSCKHUX SIBICHUH

O0akaJjaBp

2018

4 \ CceMeCTp

7

6

BpemenHoii pecypc

110 OYHOH opme

0o0y4eHus
32
16
40
88
128
216
JK3aMEH ObecneunBaroiiee OoATL
MOJIpa3JIeIICHNE MATII
A.I'. T'opronos
II.H. boiukoB
A.A. OpJioB

2018 r.




1. He.]'ll/l OCBOCHHA TUCHUIIIMHBI

LlensiMu OCBOCHUS JUCHUIUIMHBI SBISICTCS (OPMUPOBAHHE Yy OOyUYaIONUXCS
OTIpEICNIEHHOTO0 COCTaBa KOMIETEHIMM (pe3ylbTaTOB OCBOCHMS) MJil MOJATOTOBKH K
npodeccCHOHATLHOM JIEATEIILHOCTH (B COOTBETCTBUH C II. 3).

2. MecTto aucuuiyinibl B ctpykrype OOITL

Hucuurumna «Teopust KackagoB sl pas3ieleHHUs JBYXKOMIIOHEHTHBIX HM30TOIHBIX

cmeceit» B.M.4.3 otHocuTcs K pasueny (0610ky) ydebnoro rutana OOIl: BapuatuBras

yacTh. Mojyinb cienrain3anuu "du3nka KWHETUYECKUX SIBJIICHUN"
IIpepexkBHU3UTHI:

CoBpeMeHHbIE TEXHOJIOTUH

CoBpeMeHHbIE TEXHOJIOTUH SACPHOTO TOIUIMBHOTO ITUKJIa

Metoap! 00paboTKH pe3yabTaToOB SAEPHOTO (PHU3UUECKOTO IKCIIEPUMEHTA

du3nyecKkue METObl aHAJIM3a BEIIECTB U MaTePHAIIOB

dus3nuecKrue OCHOBBI MaTepUATIOBEICHHSI

TexHuueckas TepMOAMHAMUKA

['unpoauHamuka 1 TerI000MeH

KBaHTOBBIE 3aKOHBI AaTOMHOW (hU3UKH

. MaTtematuueckoe MOJeIUpOBaHKe (PU3NIECKUX MPOIIECCOB

10 SAnepHas v paguanmoHHas 6€301MacCHOCTh

11. To3umeTpus U 3alIUTa OT HOHU3UPYIOUINX U3Ty4eHUN

12. Beenenue B s1€pHYIO QUBNKY

13. JIaGopaTopHBbIif MPaKTUKYM

KoppexkBu3urhbi:

1. MexaucuunInHapHbIA MPOEKT

2. Metoap! pa3aeneHus CTaOUIBHBIX U30TOTIOB

3. VYuebHO-HccnenoBarenbcKas padoTa CTyJEeHTOB

IMocTpekBU3UTHI:

1. Kuneruka (HpU3HKO-XMMHYECKUX SBJICHHIA U TIPOIECCOB

2. NloHoOOMEHHBIE TEXHOIOTHU

3. Teopus ra30BBIX LHEHTPUDYT

4. CneuuanbHblii 71a00paTOPHBIN MPAKTUKYM

WoNOT~wWN P

3. Ilnanupyemble pe3yJbTaThbl 00yUeHHUsI 10 TUCHHUIIJIMHE

B coorBerctBuu ¢ tpedoBanusmMu OOIIl ocBoeHHe AMCIUIIMHBI HAIPABICHO Ha
(dhopMHUpOBaHKE y CTYJECHTOB CIASAYIOMMX KoMmneTeHIui (pe3ynbpTatoB ocBoeruss OOII), B
T.4. B cooTBeTcTBUU ¢ PI'OC 3++ BO 1 npodeccuoHanbHbIMU cTaHaapTaMu (Tabdmn.l):



Cocmasnsaiowue pesynomamog ocgoenuss OOI1

Tabmauua 1

Kowmnere CocraBasionme pe3yJibTaTOB 0CBOEHHUS
PesyabTatel | yyyy no
0CBOEHHS ®roc, Branenue
001l CYOC Kon OIIBITOM Kox YMeHus Kon 3HaHus
MaTeMaTHYECKOTO aHalu3a U UCTIONB30BaTh OCHOBHBIE OCHOBHBIX 3aKOHOB
P7 OK-4 MOJIENIUPOBAHMUsI, TEOPETUUECKOTO 3aKOHBI €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHBIX
I1K-4 B.7.1 | u3KCHEepUMEHTAIBHOTO V.7.1 | aucuuIuIuH B 3.7.1 | mucuuIuIuH
[IK-14 HCCIICIOBAHUS npodeCCHOHATBHOMN
JICSITETIbHOCTH
9KCIUTyaTaI[il COBPEMEHHOTO 0CBaMBaTh TEXHOJIOTHYECKUE CHOCOOOB MOHTaXa, HaJIaIKH,
¢usHIecKoro 000pyIOBaHUS U MPOLIECCHI B XOJI€ OATOTOBKU UCTIBITAHHS U C/Ia9H B
P10 B.10.1 pudopoB v10] | MPOM3BOICTBA HOBBIX 3101 | PKCTUIYaTalIo ONBITHEIX
o ' MaTepHaJioB, IPUOOPOB, ’ 00pa3noB npudopoB,
YCTaHOBOK M CUCTEM YCTaHOBOK, Y3JI0B, CHCTEM U
neraneu
cbopa u aHanM3a V.12.1. | ucnonp30BaTh METOJI0B MaTEMAaTUYECKOTO
nH(pOPMaMOHHBIX HCXOIHBIX nH(pOpMaMOHHbBIE TEXHOJIOTHH MO/JIETTMPOBAaHMS TPOIIECCOB U
P12 B.{2.] | /AHHBIX JUIi IPOEKTHPOBAHNS pu pa3paboTKe HOBBIX 3121 00BEKTOB Ha 0a3e CTaHIapTHBIX
T pUOOPOB U YCTAHOBOK YCTaHOBOK, MaTepUaoOB U 7" | makeToB aBTOMAaTH3UPOBAHHOTO
mpubopoB MIPOEKTHPOBAHUS
HCCIIeI0BaHUI




B pesynbrare ocBOCHUS AUCIUILIMHBI CTYIEHTOM JIOJKHBI OBITH JOCTUTHYTHI
CIeNyIoIre Pe3ynbTaThl (TadI. 2):

Tabnuna 2
Inanupyemole pezyiomamol 00yueHUs1 N0 OUCYUNTIUHE
No i/t Pesynbrar
P11 CTymeHT JOJDKeH: 3HAaTh OCHOBHBIE CIOCOOBI W YCTAaHOBKH  JUIS

IKCIIEPUMEHTAIIBHOTO  WCCIEIOBaHUS  (U3MKO-XUMHYECKHX  CBOMCTB
pa3AeIUTEIbHBIX CHCTEM U CIIOCOOBI 00pa0OTKU MOyYeHHON WH(POpMAIHH;
TEPMHUHOJIOTHIO, HCIIOJIb3yEMYI0 ISl ONHMCAaHWS METOJNOB pa3JesICHHs
M30TOIOB; yMETh HAaxOAWTb M HUCIOJb30BATh HAYYHO-TEXHUYECKYIO
MHQOPMAIMIO B UCCIETYeMON 00NacTH M3 Pa3IM4YHBIX PECYpCOB, BKIIOYAs
WHTEPHET; BJIAJETh ONBITOM PAa0OTHI M HMCIIOJIB30BAaHUS B XOJ€ MPOBEACHUS
UCCIICIOBaHUI HAy4YHO-TEXHUUYECKOH WH(popmanuu, HHTepHET-pecypcos,
0a3 TaHHBIX, TOUCKOBBIX CUCTEM U JIp. B 00JIACTH M30TOIHOTO pa3/eicHuUs, B
TOM YHCJIC, HA HHOCTPAHHOM SI3bIKE

PJ13 CTyIeHT NOJDKEH HMMETh ONBIT pa0dOThl B KOJUICKTHBE B KOOIEPAIMH C
KOJIEraMH
Pa7 CrTyneHT IOMDKEH: 3HaTh CIelHaIbHble pa3felibl MaTeMaTuku, (pU3nKu u

XUMHHM, JIeXKallue B OCHOBE CIOCOOOB, MPUMEHSEMBIX I OpPraHu3aluu
MPOLIECCOB HM30TOMHOTO pa3/ieieHHs; YMETh HCIOJIb30BaTh OCHOBHBIE
3aKOHBl E€CTECTBEHHOHAYYHBIX JAMCLUMIUIMH TpU OMNMCAHUU OOMEHHBIX
MIPOLIECCOB; BI/I€Th YCTOMUMBBHIMU HABBIKAMU IMPOBEJICHUS TEOPETUUYECKUX
pacueToB M  MOJEIMPOBAaHUS IPOLECCOB H30TOMHOrO oOMeHa ¢
HCIOJIb30BAaHUEM KOMITBIOTEPHON TEXHUKH, OOpabOTKH, CUCTEMAaTU3AIUH U
aHaJIM3a MOJYYeHHbIX Pe3yJbTaTOB

P19 CTyneHT JOJDKEH: yMeTb IMOAOUpaTh CHOCOOBI pElIeHHs] MOCTaBICHHON
334 1O 33JaHHBIM YCIOBHUSIM pabOThl pa3/EIUTEIbHON YCTAaHOBKU;
ONpPEAEIATh  TOCIENOBAaTEIIBHOCTh M IPOBOAMTH  PacueT OCHOBHBIX
[apaMeTpOB YCTAaHOBKHM ISl pa3/ieleHHs] M30TONOB; ONTHUMH3UPOBATH
KacKaJipl ¢ 1enbio obecneuenust MakcuManbHoro KII/I ux pabotst

P10 | CtymeHT poKeH BiaaeTh MpUEMaMH W METOJaMH  MPAKTUYECKOTO
ONpEIEICHUsI psAla CBOWCTB U TEPMOAUHAMUYECKHUX XapaKTEPUCTHUK
B3aUMOJIEHCTBYIOMUX (ha3 M ONBITOM pabOThl C HAYYHO-UCCIIEI0BATENbCKUM
000pynOBaHUEM

P/112 | CtyneHT MOJDKEH: 3HATh MOAXOABl K MATEeMaTHYECKOMY MOJEITHUPOBAHUIO
THAPABIMYECKUX U pPa3JAeTUTENbHBIX TPOIleCCOB B Hauboliee YacTo
WCTIONB3YEMBIX  CHCTEMax; YMEThb OMNpeAeNiaTh  (U3UKO-XUMHYECKUE
XapaKTEPUCTUKHU PA3JIECIUTEIBHOIO MPOLECCa U KPUTUUECKH UX OLIEHUBATh;
WCMOJIb30BaTh MPHUKJIATHBIE MPOrpaMMbl I MOJEIMPOBAHUS M pacuera
pa3ienuTeNbHBIX YCTAaHOBOK C HCIOJb30BaHueM OBM; Bianers ombiToM
MOATOTOBKHA JAaHHBIX M COCTABJICHHS OTYETa MO TpOJeIaHHOW paboTe B
COOTBETCTBHUH C TpeOOBAHUS HOPMATHBHOW JJOKYMEHTAITUHN

P13 CTyneHT AOJDKEH BJIAJETh OMBITOM HCIOJIb30BAaHUS HAYYHO-TEXHUYECKOU
nH(OpPMALIUA OTEUECTBEHHBIX M 3apyOekKHBIX AaBTOPOB IO TEMAaTUKE
WCCTIE0BaHMS, COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTHA M 0a3bl TaHHBIX
B CBOEH MpeMETHOI 0bacTu

P14 | CTyzneHT IOJKEH 3HAaTh YCTPOKWCTBA OCHOBHBIX JIEMEHTOB Pa3JAeINTEIBHOIO
KacKaja; BJIAJIETh IIPUEMaMU CHHTE3a DJIEMEHTOB U METOJUKAMM pacdera
HEKOTOPBIX CXEM PA3ACIUTEIIBHBIX KaCKaI0B




P15 | CryneHT JOMKEH 3HaTh CIOCOOBI  KOMIIOHOBKHM — TEXHOJIOTMYECKOTO
000pyJIOBaHUs KacKa/l0B

4. CTpyKTYpa M cofiep:KaHue JUCIUIIIHHbI

Pasznen 1. Teopemuueckue ocnoevl pazoenenus OUHAPHBIX cmeceil

B pazdene paccmompenvt ocHoGHble NOHAMUS U MEPMUHBL, UCHOTb3YEMblE 6
npoyecce pasoeieHus O08YXKOMNOHEHMHbIX U30MONHLIX —cMecell, maKue Kak
Pa30enrumenbHulll d1eMenm, paz0eiumenbHas CmyneHb, OCHOBHble Napamempsbl U
VPABHeHUs.  CMYNeHu, paz0eiumesbHds CNnocoOHOCMb — (MOwHOCMb), paboma
pasoenenus,  paz0eiumenbHulll  NOMEHYUaul,  KAckad, OCHO8Hble  NPUHYUNDbL
Kackaouposauus, munvl pazoeiumenbHblX KACKA008, OCHOBHble Napamempvl U
VPABHEHUsT CUMMEMPUUHO20 NPOMUBOMOUHO20 KACKAOA, Kpumepuu d¢hgdekmusnocmu
pabomul Kackaod.

TeMbl JIeKIHA:

1. PazpenuTenbHbIl  dIEMEHT,  pa3fenuTenbHas  cTymeHb.  (OCHOBHbBIC
napaMeTpsl U ypaBHeHMs. PasnenutenbHas CHOCOOHOCTh (MOILHOCTB).
Pabota pazaenenus. PaznenutenbHpId TOTCHITHAT.

OCHOBHBIE IPUHIIMIIBI KACKATUPOBaHUs. THIIBI pa3eIuTeIIbHBIX KaCKaI0B.
OcHOBHBIE TTapaMETPbl CAMMETPUIHOTO TPOTUBOTOYHOTO KacKaa.
OcHoOBHbIE YpaBHEHHUS] CAMMETPHUYHOTO IPOTUBOTOYHOTO KacKa/a.
Kpurepun s dextuBHOCTH pabOTHI KacKkaa.

agrwn

TeMbl NpakTUYECKUX 3aHATHIA:
1. Pacuer uaeansHOro razoandGy3moOHHOTO KacKaja.
2. Pacyer kacka/ia mOCTOSTHHOM ITUPHUHEI.

Ha3zBanus ja6opaTopHbIX padoT:
1. VYcrpoiicTBO ra3oBbIX HEHTPUDYT.
2. TloaroToBka K 3KCIUTyaTaIlMH Ta30BBIX IICHTPUQYT.

Pasnen 2. Teopusa uoeanvnvix kackaooe

B pazoene paccmompenvi udeanvHuviti kKackad Oas pasoeieHus OUHAPHOU
U3OMONHOU CMeCU, OCHOGHbIE YPABHEHUSI CUMMEMPUUHO20 UOedIbHO20 KACKaod,
K1accugurayus uOeaibHulX KAcKaoos, UuoedaibHblli KAcKao ¢ MalvlM obo2aujeHuem Ha
cmynenu, u0edalbHblll KACKao ¢ 0OUHAKOBbIM HEMANbIM KO3 duyuenmom pazoeieHus
Ha CMYneHsix, B60NpOCbl ONMUMUZAYUU KACKAOd C 3A0AHHbIMU  6HEUHUMU
KOHYEHMpAayusmu 1yeneso20 U30mond U CpPAGHeHUs UOedlbHO20 U ONMUMATbHO20
Kackaoos, a makxaice uoeanibhvlli KAckao ¢ nomepsmu.

TeMbl JIeKIUH:

6. MneanbHblii Kackaa A pasaeneHust OnHapHOU U30TONMHOM cMecu. OCHOBHBIE
ypaBHEHHUS CUMMETPUYHOTO UcabHOTO Kackana. Kiaccudukanms umeambHbIX
KacKaJoB.

7. ineanbHBINA Kackal ¢ MajJbIM OOOTaIlIeHHeM Ha CTymneHu. MneanbHblid Kacka
C OJJMHAKOBBIM HEMAJIBIM KO3 PUITMESHTOM pa3/IeTICHHs Ha CTYMCHSX.

8. OnTuMm3anus Kackaja ¢ 3aJIaHHBIMH BHEIITHUMH KOHIICHTPAITUSMH IEIEBOTO
n3zorona. CpaBHEHHE UJI€ATTLHOTO U ONTUMAJIBHOTO KaCKaJ0B.

9. UneanbHBbIi Kackaa ¢ MOTEPSIMHU.




TeMbl NpakTUYeCKUX 3aHATHIA:
3. PacueTr xackaza, COCTOSIIErO U3 MAIIMH 2-X THUIIOB.
4, PacyeT KacKaja, COCTOSIIEro U3 MAIlIlH 4-X THUIIOB.

Ha3zBanus 1adbopaTopHbIX padoT:
3. [IpuHIMIT KOMITOHOBKH Ta30BbIX IIEHTPUDYT B TEXHOJIOTHYECKOH CXeMe.
4. KoHTpOIb peKUMOB PabOTHI Ta30BBIX IIEHTPUQYT.

Paznen 3. Hp;moyzwzbnble U BPAMOY20/IbHO-CEKUUORHUPO6AHHblE Kackaowl

B pazoene paccmompenvt  npamoyeonvro-cekyuornuposannvie (IICK) u
npamoyzonvHule Kackaowvl (IIK) ons paszoenenus ounapuvix cmeceu, IICK u IIK 6
ciyyae  «cnabozco  obozawjeHus», NPOMUBOMOYHAS  CMYNEHb, NpedcmdasieHue
pasoenumenvHou  KOJOHHbL  KAK — NPAMOY20JbHO20 — KACKAOd, COCMOSAWe2o U3
npomueomounvix cmynenetl, eonpocvl onmumusayuu I[IK u IICK 6 ciyuae crabozo
obocawenus, IIK 6 cnyuae npousgonbHuiX o0OO2aweHull Ha €20 CMYNeHsx,
HecmayuoHapHvle (nepexoonvie) npoyeccbl 6 Kackaoax, ougpgepenyuaivroe
ypasHenue HeCmayuoHapHo20 pa3oeaumenbHo20 npoyeccd, HeKomopble 0CoOeHHOCmuU
HeCMayuoHapHvlX — Npoyecco8 U  NPUONIUdICEHHble — peuleHus  VPABHEeHUs
HeCcmayuoHapHo2o npoyeccd.

Tembl JeKkuMii:

10. IIpsmoyromsHO-cekunonupoBanusie (IICK) u mpsiMoyronbHble Kackaibl
(IIK) mns pasnenenus Ounapubix cmeced. [ICK u IIK B cimywyae «cmaboro
o0orareHus».

11. TlpotuBoTouHas ctyneHb. IIpencraBieHue pazaenuTeaIbHOW KOJIOHHBI Kak
IPSIMOYTOJIBHOTO KacKajia U3 MPOTUBOTOUHBIX cTyneHed. Onrumusanus 11K u
[ICK B ciydae cmaboro oGoraieHus.

12. TIK B ciyyae MpoM3BOJIHBIX 00OTaleHU Ha €ro CTYNEHSX.
HecranmonapHasie (IepexoIHbIe) MPOLIECCH B KACKaIaX.

13. JuddepenunanbHoe ypaBHEHHE HECTAlMOHAPHOTO Pa3/IEIUTEIBHOTO
nporiecca.  HekoTopple ~ OCOOCHHOCTH  HECTAI[MOHAPHBIX  IMPOIECCOB.
[TpubnuxeHHble peleHus ypaBHEHUs HECTAllMOHAPHOTO MpoLecca.

Tembl NIPaKTHYECKUX 3AHATHI:

5. PacueT kackama, COCTOSIIETO U3 MAIIMH 6-W THUIIOB.

6. Pacuer kackaza, COCTOSINEro M3 MalIMH 6-U TUNOB C OoJjiee BBICOKOH
KOHIIEHTpalueu oTBaa.

Ha3panus saGopaTropHbIX pador:
5. Opranu3zanusi, CTpyKTypa Liexa pa3/ieIuTeIbHOro MPOru3BOICTBA.
6. KommoHoBKa 000py/I0BaHHS B TEXHOJIOTHIECKHE KacKa/Ibl.

Paznen 4. Hecummempuunvie Kackaowl

B pazdene paccmompenvi necummempuyHvle pazoenrumenbHvle KAcKAobl,
NPUHYUNBL UX KOMHOHOBKU, OCHOBHblE YDABHEHUs HeCUMMEMPUUHO20 KACKAod,
UOeaNbHbIl  HeCUMMEMPUUHBILL KACKAO C NPOU3BOIbHLIM 0002aweHuem Ha
CMynenu, HeCUMMEeMmpPU4Hbli UOedlbHblll KACKAO C MAlblM 0002aujeHuemM Ha
CMyneHu, npAmMOoY201bHbIL HeCUMMEMPUUHbBIL KACKAO.



TeMBI JeKIMH:

14. Hecummerpuunble Kackaibl. OCHOBHbIE YpaBHEHUS HECUMMETPUYHOIO
Kackana. lneanpHpli  HECUMMETPHYHBIM  Kackajg € IPOU3BOJIBHBIM
o0oraiieHleM Ha CTyIeHH.

15. HecuMMeTpu4HBIHM neanbHbIN Kackal ¢ MalblM 00OTrallleHHEM Ha CTYIIEHH.
16. [TpsAMOyYTONBbHBIN HECUMMETPUYHBIN KacKal.

TeMbl NpaKTUYECKUX 3aHATHIA:

7. Pacder TEXHHMKO->KOHOMHUYECKHMX IIOKa3aTeiaed g ra3oauddy3noHHBIX
KacCKaJIOB, COCTOSAIIMX M3 MAILWH Pa3HbIX TUIOB.

8. [IBa crmocoba pacuera BpeMEHH IMycKa KacKaja.

Ha3Banus 1adbopaTopHbIX padoT:
7. BecriomoraTenbHOE TEXHOJIOTHYeCKOe 000pyA0BaHHUE.
8. Mexanuyeckoe 000pyaOBaHuE IIeXa.

5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/IEHTOB

CamocrosTenbHass  paboTa  CTYIEHTOB  MPH  W3YYCHHH  JUCIUILTHHBI
MPEeyCMOTPEHA B BUJIaX U (POpMax, MPUBEICHHBIX B Ta0JI. 3.
Tabmuua 3

OcHogHble 8UObL U POPMbL CAMOCMOSMENLHOU PAOONbL

O0Bbem

Buasbl camocrosiTe1bHONH padoThl
BpeMEeHH, 4

Paboma c¢ nexyuonnvim mamepuanom, nouck u 0630p aumepamypvi u | 20
INEKMPOHHBIX — UCTMOYHUKOS UHDOPMAYUU HO  UHOUBUOYAIbHO  3A0AHHOU
npobneme Kypca

H3yuenue mem, blHeCeHHbIX HA CAMOCNOSIMENbHYIO NPOPAOOMKY 40
Tlouck, ananus, cmpykmypuposanue u npe3enmayus. uHGopmayuu 10
Ilepego0 mexcmos ¢ UHOCMPAHHBIX A3bIKO8 4

Ioocomoska k nabopamopuvim pabomam, K npakmudeckum u cemunapckum | 10
3AHAMUAM

Hccneoosamenvckaa paboma u  yuacmue 6 HayyHvix —cmyoeHueckux | 20
KOHepeHYUAX, CeMUHAPAax U OUMNUAOAX

Ananuz Hayunvlx nyonukayuili no 3apauee onpeodeieHHou npenooasamenem | 4
meme

Iloo2comoska Kk KOHMPOALHOU pabome U KOWLOKEUYMY, IKIAMEHY 20

6. OI[eHKa KadeCTBa OCBOCHUSA JUCHUIIIMHBI

OneHka KayecTBa OCBOCHHs THCLUMIUIMHBI B XOJE TEKYIIEH U MPOMEKYTOUYHON
aTTecTalid OOYYaIOIUXCsl OCYIIECTBISIETCS B COOTBETCTBHH C «llomoxkenuem o
MTPOMEKYTOUHON arTecTanuu CTYIEHTOB Tomckoro MOJINTEXHUYECKOTO
YHHUBEPCUTETAY.

MakcumanbHOE KOJTUYECTBO OAIIIOB MO TUCHHIUIMHE B cemecTpe — 100 Gamios,
B T.4..

— B paMKax TeKyuiero KoHTpois — 60 6aios,
— 32 MPOMEXYTOYHYIO aTTecTanuio (dk3amen/3ader) — 40 6aios.

OI.[GHKa KadyeCTBa OCBOCHUA AUCHUIIIIMHBI HpOI/ISBOI[I/ITCSI 110 peBy.]’IBTaTaM
OIICHOYHBIX MEPOIIPHUSATHH.




OneHouyHble MEPONPUATHUS TEKYIIETO KOHTPOJIS 10 pa3ziesiaM U BujaM yuyeOHOMH
NeATEIbHOCTH NpuBeleHbl B [Ipunoxennn «KameHIapHbIM PEUTUHI-IUIAH U3Y4YEHUS
JTUCHUTLITUHBI.

7. Y4eOHO-MeTOoAMYeCcKOe U MH(OPMAIIMOHHOE o0ecredeHne TUCIUIIHHbI
7.1 MeToauueckoe odoecrmeyeHue

OcHoBHas nuTepaTypa:

1. Uzomonuwi: ceoticmea, nonyuenue, npumernenue. B 2 m. T.1/[1oo peo. B.FO.
bapanosa. M., DUSMATIIAT, 2005. — 728 c.

2. Teopus kackaoos 011 pazoenenusi OUHAPHLIX U MHOCOKOMNOHEHMHbBIX
uzomonuvix cmeceu: Yueonoe nocooue / I'A. Cynabepuosze, B.A. [larxumn, B.J].
bopucesuu, B.JI. bopman, A.B. Tuxomupos; noo peo. npo¢. B.J. Bopmana. M.:
HUAY MUDU, 2011. 368 c.

3. Pazoenenue usomonos ypaua [Snexkmponnsiti pecypc]: yuebnoe nocobue 0
8y306 / A.A. Opnos, A.B. Abpamos; Hayuonanousiii uccredosamenvckuii Tomckuil
noaumexuuyeckuti yuugepcumem (TI1Y). — I xomnvromepuwiii gpatin (pdf; 1.9 MB). —
Tomck: H30-60 TIIY, 2010. — 3azcnasue ¢ mumynbHo20 3Kpaua. — DNeKMPOHHA
gepcusi neuamuou nyoauxayuu. — JJocmyn uz kopnopamusewou cemu TIIY. —
Cucmemnvle mpebosanus: Adobe Reader.
http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

4. A. Yu. Smirnov, G. A. Sulaberidze. Comparison of methods of enriching
intermediate components in cascades with the same number of separative elements.
Atomic Energy, Vol. 117, No. 5, March, 2015 (Russian Original Vol. 117, No. 5,
November, 2014). DOI 10.1007/s10512-015-9931-7.

5. G. Sulaberidze, Shi Zeng, A. Smirnov, A. Bonarev, V. Borisevich, Dongjun
Jiang. Efficiency criteria for optimization of separation cascades for uranium
enrichment.  Nuclear  Engineering and  Technology = November 2017,
https://doi.org/10.1016/j.net.2017.10.008.

JlonoaHUTENbHAs JIUTepaTypa:

1. Hownoobmennas  mexHonocus pazoeieHus U — OYUCHIKU  Beujecms
[Onexmponnwiii pecypc]: yuebnoe nocooue / A.Il. Bepeyn, B.®. Mvuuxun, A.B.
Bnacos;  Hayuonanvnvii  uccnedosamenvcxkuti  Tomckuti  noaumexsuyeckuil
yuugepcumem (TI1Y). — 1 komnwvromepnwviti Gpaiin (pdf; 2.4 MB). — Tomck: 2010. —
3aznasue ¢ mumynvnozo skpaua. — Jocmyn uz cemu HTBE TIIY. — Cucmemmsie
mpebosanus: Adobe Reader.

2. Tuopocazoounamuxa pazoeiumenbHblx npoyeccos [Dnekmpounulil pecypc]:
yuebHoe nocoodue / JI. I'. Buoses; Hayuonanvuwiii uccieoosamenvckuil Tomckui
noaumexuuyeckuul ynueepcumem (TI1Y). — 1 komnwvromepnwiti gaiin (pdf; 683 KB). —
Tomck: Hz0-60 TIIYV, 2010. — 3acnasue c¢ mumynvHoeo skpana. — Jlocmyn u3
xkopnopamusrnot cemu TI1Y. — Cucmemnvie mpebosanusn: Adobe Reader.

3. Pozen A.M. Teopus pazdenenus uzomonog 6 Koiouuwax. — M.: Amomuzoam,
1960. — 436 c.

4. Onmuueckoe u 1A3ePHO-XUMUYECKOE PA30eleHUe U30MON08 8 AMOMAPHBIX
napax / I.A. Boxaun [u op.]. — M.: @Quzmamaum, 2010. — 224 c.: un. — bubauoep.: c.
214-224. — ISBN 978-5-9221-1151-5.


http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf
https://doi.org/10.1016/j.net.2017.10.008

5. Qusuueckue ocHoBbl pazoenenus U30Monos 6 2a3080U yeHmpugyae: yuebHoe
nocooue / B.JI. bopucesuu [u Op.]. — Mockea: H30-60 MOU, 2011. — 277 c.. un. —
bubnuoep.: c. 266-270. — ISBN 978-5-383-00588-0.

7.2 NudopManuoHHOe obecnieyeHune

Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. oOpa3oBarenbHbIe U

OMOJIMOTEYHBIC PECYPCHI):

1. www.lib.tpu.ru/

2. www.lib.tsu.ru/

3 www.elibrary.ru/
4. WWw.scopus.com/
5
6
7

. www.wokinfo.com/russian/
. http://www.rosatom.ru
. http://window.edu.ru/
HCHOJ’ILSyeMOG JJUOCH3WOHHOC IIPOI'paMMHOC 06CCHC‘ICHI/I6 (B COOTBCTCTBUU C
IlepeuHem JaMLEH3HOHHOTO MPOrpaMMHOro odecneuenusi TITY):
1. Microsoft Office (Excel, Word, PowerPoint);
2. Mathcad;
3. Mathlab.

8. MaTrepuajibHO-TeXHHYECKOe o0ecredeHne T CHUTITHHbI

OcHoBHOE MaTepuaibHO-TEXHUUYECKOE obecrnieueHue JUCIUTLIAHBI
Mpe/iCTaBlIeHo B Tal. 4.
Tabnuna 4
MartepuanbHO-TEXHHUECKOE 00ecTIeueHNe TUCIUIIIMHbI
Anpec
HaumeHoBaHUe 000py10BAHHBIX YUYeOHBIX KAOMHETOB, (MecToMmoOJIOKEHME),
Ne | KOMIBIOTEPHBIX KJIAaCCOB, y4eOHBIX JIa0opaTopuii, 00bEeKTOB ¢ yKazaHueM
n/n AJIsl IPOBe/ieHUs MPAKTHYECKUX 3aHATHH C epeyHeM KopIyca
OCHOBHOTO 000PY10BaHUS H HOMEpa
ayAuTOpUH
1. | KommetotepHbiit  kimace  kapeapsr  TO, 11 | 10 yu. kopmyc,
KOMIIBIOTEPOB ayn. 242
2 | YuebHble 1abopaTopun 10 k.: ayn. 316,
ayn. 239, ayn.
244, ayn. 246,
ayn. 247, ayn.
019, ayn. 001.
11 x.: ayn. 302,
ayn. 303.
3. | KommbroTepHslii kiacc, 31 koMIbroTep 10 yu. kopmyc,
ayn. 319
4. | ObopynoBaHue:
Macc-cniekrpomerp YMT-3, 1 mir. 10 yu. k., ayn. 001
Macc-cnektpomerp OMI-20-9, 1 mT. 10 yu. k., ayn. 239
Cnexrpomerp MSDD1000, 1 . 10 yu. k., ayn. 316
IlepectpauBaemslii nazep LF-117, 1 wr. 10 yu. k., ayn. 316
IlnasmoxuMuueckuii cren Ha 6aze BUI-4/27, 1 wr. 10 yu. k., ayn. 001



http://www.lib.tpu.ru/
http://www.lib.tsu.ru/
http://www.elibrary.ru/
http://www.scopus.com/
http://www./
http://www./
http://window.edu.ru/

9. O0pa3oBaTe/ibHbIEe TEXHOJIOTUH

HpI/I HU3Yy4YCHUU AOUCHUILUIMHBI HUCIIOJIB3YIOTCA CICAYIOHIHC O6paSOBaTeJ'II)HBIe
TCXHOJIOTHUH:

Tabnuna 5
Memoovl u popmel opeanuzayuu 0byuenus
DopMbl OpraHu3auu
00y4eHus Jlextt JIa6. |IIp.san./| Tp.*, CPC |K. mp.***
pao. ceM., Mg**

Metonsnl

IT-mMeTOmBI + + +

Pabora B komane +

Case-study

Urpa

MeTto1bI TpOOIEMHOTO + +

o0y4deHus

OOyueHue Ha OCHOBE + +

OTbITa

Onepexaronias + +
camocTosITelIbHas paboTa

IIpoexTHBII METO +

ITouckoBEIN METON +
Hccnenosarennckuil +

METOJ

Jpyrue MeTopt *x fakaied * + *
* — TpenuHnr, ** — Mactep-kiacc, ***— koMaHJHBIA TPOEKT

IT-meToabl - HCIIOJIb30BAHUE Internet-pecypcon TSt paclupeHus
WH)OPMALIMOHHOTO TONIsE W TMOdy4YeHWss wuHpopMmanmuu, B TOM 4HCIE H
npo¢eCcCuOHATBHOM.

Pabdora B xomaHge — 5T0 paboTa WM TPEHUHT HEOOIBIIOW TPYIIBI CTYACHTOB,
3aHATHIX BBITTOJIHEHHEM OIPECIICHHON 3a1auu. [Ipu 3TOM, yUaCTHUKH TPYMIITBI UMEIOT
JMYHYIO 3aMHTEPECOBAHHOCTH B ycnexe Bced rpynmnbl. OQUH U3 YYaCTHUKOB TPYIMIIbI
BBITIOJTHSIET POJIb JIUJEPA.

Metoabl npo061eMHOT0 O00y4YeHHs: HCCIIEI0OBATEIbCKUI, SBPUCTUUECKUM U METO[
npobreMHoro wu3iokeHus. Ilom mpoOiemMHBIM OO0ydeHHEM OOBIYHO TIOHHMAIOT
CTUMYJIMPOBAHUE CTYJICHTOB K CaMOCTOSITEIIbHOMY TMPUOOPETEHHUIO 3HAHUU IS
pelIeHNs] KOHKPETHON MOCTaBICHHOM 3a1a4H.

OOyyeHHe Ha OCHOBe ONBITA — HTO MOJeNb A(P(HEKTUBHOTO MCIOIH30BAHUS
MMEIOIIETOCS JKM3HEHHOTO M MPOGECCHOHATBHOTO ONbITa 00y4aeMbIX B HX
JanbHeneM o0pa3oBaHUM U Pa3BUTHH NPU MOMOINU TakuX (OpM, Kak JUCKYCCHUH,
nedaThl, 00CYX)ACHHE BOIIPOCOB, TPEOYIOMNX KPUTHUECKOTO MBITIUICHHUS, IPOOJIEMHOE
oOyueHue, Keiic-craau u T.4. bomblnyio ponb B ycrexe Takux GopM 3aHATUN UTpaeT
MacTepcTBO mpemnogaBatens. Omnepexxawuias caMocTosATeJbHast padora —
CaMOCTOSITENIbHOE OCBOCHHE CTY/IEHTAMHU MAaTEPUAIOB JTA0OPATOPHBIX, TPAKTHUECKUX
paboT 10 ero U3N0oKEeHHs IIPEernoJaBaTesieM BO BpeMs ayIUTOPHBIX 3aHATUM;
IIpoekTHBII MeTOA — pa3BUTHE MNO3HABATEJIbHBIX, TBOPYECKHX HABBIKOB



CTY/I€HTOB, YMEHHIl CaMOCTOSITEJIbHO KOHCTPYHPOBATh CBOM 3HAHMS, YMEHHIi
OPMEHTHPOBATHCSI B HHPOPMAINMOHHOM MPOCTPAHCTBE, PAa3BUTHE KPUTHYECKOTO
MbIILTEHHS.

IMouckoBBIii MeTOX — OJMH U3 AKTUBHBIX METOJOB OOYYEHUS, 3aKIIOYAIONIMNCS B
TOM, YTO WU3JIOKEHHE YYeOHOro MaTepuaja IPEnoJHOCUTCS Kak mpoliema,
TpeOyromas OoT 00yd4aeMbIX CaMOCTOSATEIBHOTO pa3pelicHUuss WIH «OTKPBITHS»,
KOTOpOE HYXKHO C/elaTh UM camMHuM. [IOMCKOBBIM MeToa oOecrieuyuBaeT BOBIICUECHUE
ydaluxcss B MPOIECC CaMOCTOSATENBHOTO MPHOOpPETCHHs 3HaHWH, cOopa U
UCCIIeI0OBAaHMSI HH(OPMAIIHH.

HccaenoBarelbCKUid MeTOJ — TIO3HABATENIbHAS JCATEIBHOCTh, HAIpPABJICHHAS Ha
NpUOOpEeTeHHE HOBBIX TEOPETHUECKUX W  (AaKTUUYECKUX 3HAHMH 3a  CUeT
HCCIIEIOBATEILCKON JESITEIbHOCTH, TIPOBOJUMOM 11O/ PYKOBOJICTBOM TpEIoIaBaTes
BOBpEMsI IPAKTUYECKUX U J1a0OPAaTOPHBIX 3aHATHUH.

TpeHHMHr — MeETOJ AaKTUBHOTO OOYydYeHWs, HAaNpaBJCHHBI Ha pa3BUTHE 3HAHUM,
YMEHHUI M HABBIKOB U COLMAIBHBIX YCTAaHOBOK M ()OpMa MHTEPAKTUBHOTO OOyUYCHHS,
[EJBI0  KOTOPOTO  SIBJIICTCSI  Pa3BUTHE KOMIICTEHTHOCTH MEXJIMYHOCTHOTO U
podecCHOHATEHOTO MTOBECHUS B OOIICHUH.

Macrep-kiaacc —  OpPUTMHAJIBHBIH ~ METOA ~ OOy4YeHHMS H  3aHSATHE 110
COBEPIICHCTBOBAHUIO MPAKTHYECKOTO MAacCTepPCTBa, MPOBOIUMOE CICIHATUCTOM B
ornpenesiéHHOW 001acTH TBOPYECKOW JACATENBHOCTH HAYKHU Ui JIMI, JOCTHUTIINX
JIOCTaTOYHOTO YPOBHS MPOPECCHOHAIU3MA B ATOM cepe AeaTeIbHOCTH.

KomaHaHBIH TPOEKT COIACPKHUT BCHO HMH(MOpPMAIIMIO, BKIIOYAs HCXOJIHBIA TEKCT,
3aaa4u, KOTOPLIC HCO6XOIII/IMO BBIIIOJIHUTb, MHCTPYKIHUHU, JOKYMCHTALUIO, OLCHKHU
KayecTBa M MH()OPMAIIHIO O TUIAHUPOBAHUU.

10. Conep:kanue caMOCTOSATEIbHON padoThl MO AUCHHUILINHE

10.1. Buasl u ¢gopMbI caMOCTOATEIbHON padoThI

CamocTrosTenbHass paboTa CTYIEHTOB BKJIIOYACT TEKYLIYI0 U TBOPYECKYIO

pOoOJIEMHO-OPUEHTHPOBAHHYIO caMocTosTeNbHYI0 padoty (TCP).

Texymas CPC namnpaBneHa Ha yriryOJeHHe W 3aKperyieHue 3HaHUM CTY/ICHTA,

pa3BUTHE MPAKTUYECKUX YMEHUH U BKJIIOYAET

e paboTa C JIEKIIMOHHBIM MaTepHalioM, MOUCK U 0030p JUTEpaTypsl U
JIEKTPOHHBIX HMCTOYHMKOB MH(OPMALMU IO HMHAMBHYalIbHO 3aJaHHOU
npoOieme Kypca;

e  oOIepexarolas caMoCTosITeNIbHast padoTa;

e U3y4YCHHE TeM, BEIHECEHHBIX Ha CAMOCTOSATENBHYIO IPOPabOTKY;

e  TIOJTOTOBKA K JJA0OPATOPHBIM paboTaM, K MPAKTUIECKUM 3aHSTHIM;

e  TIPOBEJEHHE PACUYETOB 110 KyPCOBOMY IPOEKTY;

e TIOJrOTOBKAa K KOHTPOJIbLHOM paboTe, nud. 3a4eTy, IK3aMeHYy.

TBopueckas camocTosiTeNbHas paboTa BKIIOYAET:

e - [IOMCK, aHAJIU3, CTPYKTYPUPOBaHME U Mpe3eHTalus HHPOpMaLuH,

e - HCCIIeZIOBaTeNbCKasi padoTa M ydyacTHe B HAYYHBIX CTYIEHYECKHUX
KOH(epeHIMIX, CEeMUHApaX U OJIMMITHA/aX;

e - aHANU3 HAay4YHBIX MyONMKAIMii 110 3apaHee onpeeIeHHOM
Iperno/iaBaTesieM TEME,

e - AHAJIU3 CTATUCTHYECKUX U (PaKTHUECKUX MATEpPHAaJIOB MO 3aJaHHOH Teme,
NPOBE/ICHUE PACUETOB, COCTABIICHHE CXEM M MOJIeJIei Ha OCHOBE
CTaTUCTHYECKUX MATEPHAJIOB.

[Tepevensr HayuHBIX MPOOIEM U HANIPABICHUN HAYYHBIX UCCIIEIOBAaHUMN:



1) MozenpoBaHUE U pacyeT NapaMeTpOB pa3elInTEIbHBIX KaCKaI0B;

2) u3bICKaHUA B 00J1aCTH MEPCIIEKTUBHBIX CUCTEM pa3zesieHus] H30TOIMOB ypaHa;
3) MoJienMpoBaHUE TUAPABINUYECKUX U Pa3/IEIUTEIbHBIX IPOLIECCOB;

4) obnacTu MPUMEHEHHs CTA0MIIBHBIX U PATUOAKTUBHBIX U30TOIIOB.

10.2. ConepxxaHue caMOCTOSITEIbLHOIM PadoThI 1O JUCHUIINHE
TeMbl HHAUBUAYATbHBIX 32JaHUI:

. Ilony4yeHne 0co00 YMCTHIX BEILECTB C IOMOIIBIO I'a30BbIX LIEHTPUDYT.
. ITon6op ra3000pa3HBIX COCAMHEHUH TS pa3/ieieHns OMHAPHBIX CMECeil.
. Ilony4yeHnune crabuiabHBIX H30TONOB B Poccuu 1 3a pyOexoM.
. Ucrionb30Banue U30TOMOB U 000PYOBAHUS TSI MEAUIIMHCKUX LIEJICH.
. Meronbl nosmyyeHus cTaOUIbHBIX M PallOAKTUBHBIX U30TOIOB.
. Ilonmy4eHne U30TOMOB BBICOKOTO 00OTAIIEHHSI B Pa3/IeIUTEIbHBIX KacKaIax.
. Buzpl 060pynoBaHus, HCHOIb3yEeMOT0 AJIs pa3eJIeHUs] U30TOIOB.
. MexxayHapoiHbie TpeOOBaHUS, TPEIBSIBIIEMBbIC K H30TOITHOM MPOAYKIIUH.
9. IlpoGiema XxpaHeHuUs! OTXOAOB MPOU3BOJICTB MO PA3/AEICHUIO H30TOIOB.
10. Mecro pa3znenurensHbix npennpustuii B ATL.
11. IlepcnexTtuBHbBIE, pecypcod(d(eKTUBHbIE M pecypcocOeperarone TeXHOIOTHH
paszeneHus U30TOTOB.
12. Uctopuueckuii 0030p pa3BUTHUs TEXHOJIOTHH pa3jieneHus n30TonoB B Poccuu.
13. IlpuMeHeHHe H30TONMHOW MPOMYKIMH B HAyKe, TEXHOJOTHUAX W Pa3IAYHBIX
OTpacisiX HApOJHOTO X034HCTBA.
14.  IlonyyeHue  M30TOMHO-MOJW(ULIMPOBAHHBIX  BEUIECTB U H30TOMHOE
KOHCTPYUPOBaHHUE.
15. TlepciekTUBBI pa3BUTUS OTPACIH, CBSI3AHHOM C pa3eI€HUEM U30TOIOB.

0NN WN B

Tembl, BLIHOCUMbIE HA CAMOCTOSITEILHYIO IPOPAOOTKY:

Kackazne! 1151 pa3aenenns MHOTOKOMITOHEHTHBIX CMECEH.

Q - .kacKajapl U UX CBOMCTBA.

R — kackaJipl ¥ X CBOWCTBA.

MopaenbHble KackaIbl U UX CBOMCTBA.

Hecrannonaphsie MPOILIECCHI B Kackaje TSt pazneneHus

MHOTOKOMIIOHEHTHBIX CMECEH.

e O030p YHCICHHBIX METOJOB PELICHUS CHUCTEMBI ypaBHEHHIl MEpeHoca B
KacKaJiax 3aJ1aHHOTO NPOQuIIs.

Tembl, mnpopadarbiBaeMble ¢ NOMOIILI0 VHTepHeT-TPpEeHAaXKEePOB:
KomMmnbrorepHslil TpeHaxep pa3ieauTeNbHOro IpOnu3BOICTBA

OcHoBHas TUTepaTypa:

1. Uzomonwi: ceoticmsa, nonyuenue, npumernenue. B 2 m. T.1/[1oo peod. B.FO.
bapanosa. M., DUIMATIINT, 2005. — 728 c.

2. Teopus kacxkadoe O0ns paszoenenus OUHAPHBIX U MHO2OKOMNOHEHMHbIX
usomonmuvix cmecei: Yuebnoe nocooue / I'A. Cynabepuose, B.A. I[lankun, B.JI.
bopucesuu, B.J[. bopman, A.B. Tuxomupos; noo peo. npogh. B.J[. Fopmana. M.:
HUAY MUDU, 2011. 368 c.

3. Pazoenenue usomonos ypaua [Onexkmponnsiii pecypc]: yuebrnoe nocobue 0ns
8y308 / A.A. Opnos, A.B. Abpamos; Hayuonanvuulii uccredosamenvckuil Tomckuti
noaumexuuyeckuti ynugepcumem (TI1Y). — I xomnvromepuoiii gaiin (pdf; 1.9 MB). —
Tomck: H30-60 TIIY, 2010. — 3azcnasue ¢ mumynbHo20 3Kpaua. — DNeKMPOHHAS



gepcusi newamuou nyoauxayuu. — JJocmyn uz kopnopamuewou cemu TIIY. —
Cucmemmbie mpebosanusL: Adobe Reader.
http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

4. A. Yu. Smirnov, G. A. Sulaberidze. Comparison of methods of enriching
intermediate components in cascades with the same number of separative elements.
Atomic Energy, Vol. 117, No. 5, March, 2015 (Russian Original Vol. 117, No. 5,
November, 2014). DOI 10.1007/s10512-015-9931-7.

5. G. Sulaberidze, Shi Zeng, A. Smirnov, A. Bonarev, V. Borisevich, Dongjun
Jiang. Efficiency criteria for optimization of separation cascades for uranium
enrichment.  Nuclear  Engineering and  Technology = November 2017,
https://doi.org/10.1016/j.net.2017.10.008.

11. OueHo4yHble MepPONPUATHS

11.1 Mo gucuUMIIAHE

OueHo4yHbIC MEPONIPUATHS Koa- baJuiel Pe3yabTaThl 00yuyeHus
(ocmasums Heobxooumoe) BO* no aucuumniauge, PJ1
[Tocemenne 3anaTui 24 24 P11, P13, P17, P10,
P12, P/114, P15
Pedepar 1 15 PJI1, PJ112, P/113
3amuTa oT4eTa 1o J1abopaTropHoOn 8 8 P11, PA3, P17, P119,
pabore PJ110, P12, P/114
KontponbHas pabora 3 15 PJI1, P/114, P/I15
BricTymienue ¢ npeseHTanuein 1 18 PI1, PA7, P12, P13
DK3aMeH 1 20 P11, P13, P17, P19,
P10, P112, P/113,
PJ114, P/I15
UTOIO 100

KaﬂeHI[apHBIfI pCﬁTI/IHF-HHaH OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B ITPUIIOKCHUH.

[IporpamMMa ono0peHa Ha Hay4yHO-METOJWYECKOM 3aceJaHuM OTHAeleHHs SnepHo-
TOTUIUBHOTO IHKJa (poTokoi Ne 3 ot «31» mas 2018 r.)
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