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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIl (m. 5 O6meit xapakrepuctuku OOIIl) cocraBa
poheCCHOHAITLHOM JIeSATEIbHOCTH.

KOMHCTCHHI/If/'I a4 TIOATOTOBKH K

v COCTaBJ]ﬂlOlJ.ll/le pe3yjJabTaTOB OCBOCHUS
HH}IﬂKaTOle JOCTHIKCHHUSI KOMIICTCHITHHA
HauMeHoBaHNe (1eCKpUIITOPBI KOMIIETEHIINH)
Koa xomnereHmu
KOMIIETEHIIUH HanmeHoBanmne
Koa unaukartopa Kox HaunMeHoBanue
HHANKATOPA J0CTHKEHUS
Brnaneer onpITOM npoBeACHU
pacu€ToB pa3AenUTeNbHbIX,
ITK(Y)-2.4B1 | mia3MeHHBIX, J1a3epHBIX,
MeMOpaHHbBIX, HOHOOOMEHHBIX
Croco0eH co3aBaTh
YCTaHOBOK
pacyeTHbIe MOJIEIN
YMeeT co3naBaTh pacueTHbIE
Pa3ICITHTCIBHDIX, MOJICITH Pa3ieUuTeIbHBIX
N.IIK(Y)-2.4 I1a3MEHHBIX, 1a3ePHBbIX, P ’
Crniocoben [IK(Y)-2.4Y1 | mna3MeHHBIX, Ja3epHBIX,
MeMOpaHHBIX,
NPOBOJIUTH MeMOpaHHBIX, HOHOOOMEHHBIX
HOHOOOMEHHBIX CTAHOBOK
MaTeMaTHIecKoe
YCTaHOBOK Y
MOJZIEINPOBaHHE 3HaeT OCHOBHBIE XapaKTEPUCTUKHI
IIPOLIECCOB H Q3/ICJIUTEIILHBIX, TIa3MEHHBIX
potl IK(Y)-2.431 |P®4 ’ ’
00BEKTOB Na3epHbIX, MEMOpaHHbIX,
MK(Y)-2 aTOMHOH OTpacin HOHOOOMEHHBIX YCTaHOBOK
c Brnaneer onpITOM MOAEIUPOBAHUS
WCTIOJIb30BaHUEM MIPOLIECCOB Pa3eNCHUS
CTaH/IapPTHBIX ITK(Y)-2.5B1 | ©30TONHBIX ¥ MOJICKYJIAPHBIX
METOJI0B IIpoBoaut CcMeceii, MOJIEKYJISIPHO-
MPOCKTUPOBAHUS MaTeMaTHIeCKoe CEJIEKTHBHBIX TEXHOJIOTHH
U aHaJM3a MOJIETUPOBaHHE U YMeeT onuckBaTh
N.IIK(Y)-2.5 TOUCK ONTHMAIBHBIX HEeCTaI[IOHAPHBIC
rmapaMeTpoB KacKaja MK(Y)-2.5Y1 | pazgenurensHbIi MPOLECCH C
IUTS 33/IaHHBIX BHEIITHUX MOMOIIBI0 TU(PepeHITNATBHBIX
KOHUEHTpaIui ypaBHEHUI
3HaeT nporpaMMHoe obecriedeHue
MK(Y)-2.531 | nist pac4€ToB KackaaoB, paboTy
TpEeHa)KEPHBIX CHCTEM
Brnaneer onbITOM OIICHUBaHHUS
COCTaBOB IPOU3BEIECHHON
HU30TOIHOM 1po UU U UX
TIK(Y)-3.2B1 POyKIL
I B3aMMOCBSI3U C TEXHUIECKUMH
OTOB K
XapaKTepUCTHKAMU 000pYI0BaHHS
MIPOBENICHUIO
Y yCTaHOBOK
¢buznuecKux "
YMeeT NpoBOANUTH BXOJHOM
9KCTIIEPHMEHTOB
o KOHTPOJIb UCXOJHOTO MaTepHaa
T10 3aJJaHHOI
MeTosIKe ObecneunBaeT IUTSL pa3ieTICHUs, BEIIETICHAS 1
>
IKCIUTyaTalnIo MTOTy9YEeHUS H30TOTIOB, OTIPENENATh
COCTaBJICHHUIO Y M[K(Y)-3.2V1 i » 0TI
M[K(Y)-3 OnCAHSL N.IIK(Y)-3.2 9KCTIEPUMEHTATBHBIX HEOOXOIMMBIE METO/IBI aHAJTH3a
YCTaHOBOK JIS MCXO/THOTO MaTepHana Juist
MIPOBOJMMBIX
. paszeneHust N30TONOB YCTaHOBOK MO pa3/IelICHUIO
HCCTIeIOBaHUH 1
M30TOIIOB
aHAHN3Y
3HaeT npasuiia paboThI C
MTOJTy9eHHBIX
(u3nIecKIM 000pyIOBaHHEM
IKCTIEpUMEHTAITh
Pa3aeuTeNFHOTO IPOU3BOJICTBA,
HBIX JTAHHBIX
MK(Y)-3.231 | TumoBbIe IpaBIiIa OTIHCAHUS
MIPOBOJMMBIX UCCIIENOBAHUH U
METOJIMKH aHaIn3a U 00paboTKN
Pe3yJIbTaTOB IKCIIEPUMEHTOB.
Brnaneer onbiToM aHanu3a
CriocobeH k HECTAI[MOHAPHBIX MPOIECCOB U
TK(Y)-7.2B1 HMOHAPHBIX TPOTEcee
pacuery u HCTIONIE30BaHUS YPaBHEHHUH,
MIPOSKTHPOBAHHIO N OTIMCHIBAOIINX JTAHHBIEC TIPOIIECCHI
. [IpoBoauT pacuér u
Jetaneil u y3IoB YMeeT npoBOIUTH pacdeT Kackaaa
MK(Y)-7 npubOpOB U N.IIK(Y)-7.2 OTTHMHSAILIIO KACKAZIoB a3/IETTUTENbHBIX 3JIEMEHTOB B
proop ’ ’ B COOTBETCTBHH C MK(VY)-7.2V1 P
yCTaHOBOK B COOTBETCTBHHU C TCXHHUYCCKUM
TEXHUYECKHM 3aJIaHHEM
COOTBETCTBUH C 3a1aHueM
TEXHUYECKUM 3HaeT TUIIBI pa3IeUTeIbHBIX
3aJaHueM IK(Y)-7.231 |kackanoB, KpUTepun
93¢ GEKTHBHOCTH U ONTHMH3AIUT




Ko xomnereHmu

. CocraJsomume pe3yibTATOB 0CBOCHHUS
HNHANKATOPBI JOCTHKEHHSI KOMIIeTeHIIUH
HaumenoBanune (ZecKpHNTOPbI KOMIETEHIIHH)
KOMIETeHIUH HaumeHnoBanue
Kon nnauxaropa Kon HaumenoBanue
HHIMKATOPA A0CTHKEHUS
KacKaJIoB

2. Mecto nucuuiuinabl (MoayJisi) B crpykrype OOII

IIPOrpaMMbl (JIEKTUBHAS IUCLHUILINHA).

3. [lnanupyembie pe3yJibTaThl 00y4eHH MO JUCHUILINHE

JlucuumamHa OTHOCHTCS K BapuaTUBHOW 4dacTd bioka 1 ydeOHOro miaHa oOpa3oBaTeabHOM

[Tocne ycrentHoro 0CBO€HUsI JUCIUILIMHBL 0y1yT chOpMHUPOBAHBI PE3yIbTaThl O0yUEHUSI:

Il1aHupyeMble pe3y/IbTaThl 00y4eH s 110 JUCIUILIHHE Hnpuxarop
Kog HaumenoBanue 1?(;)1\::12::;:[;“
3HaTh OCHOBHBIE XapaKTEPUCTUKU Pa3ACIUTENLHOTO dJIEMEHTA, CTYNEeHU, KacKaaa I

Pl 1 pazzeneHus AByXKOMIOHEHTHBIX U30TOIHBIX CMECEU, IPUHLIUIIBI KACKaAUPOBAHUS, TUIIBI WLITK(Y)-2.5
pa3eInUTENbHBIX KaCKal0B, OCHOBHBIE IAPAMETPHI U YPAaBHEHHS IPOTUBOTOYHOIO
CUMMETPHYHOTO KacKasa, KpuTepun 3(pGeKTHUBHOCTH pabOTHI KacKaja.

P12 Bragers HaBBIKAMH UCTIOB30BaHUS HAYYHO-TEXHIUECKONW MH(POPMAITH OTEYECTBEHHBIX U WLITK(Y)-2.5
3apyOeKHBIX aBTOPOB II0 TEMATHKE H30TOITHOTO Pa3IeICHHUSI. ) )
3HaTh KJIaCCU(PHUKALNIO UACATEHBIX KACKaI0B, OCHOBHBIC YPAaBHEHHS CUMMETPHIHOTO
HIeaJbHOTO KacKaja I CIIydas MaJloTo U MPOU3BOIEHOTO 00O0TaIlleHs Ha CTYICHH, 0e3

PII 3 ydeTa ¥ C YI€TOM HOTeph; CIIOCOOBI ONTHMH3ALNH Kackaaa ¢ 3aJaHHOW BHEIITHEH N.ITIK(Y)-3.2

A KOHIIEHTpallUe! 1IeJIEBOr0 U30TOMA, YUCICHHBIE U aHAIUTUYECKUE METO/IbI OTIpEeICHUS N.IIK(Y)-7.2
BHYTPEHHHUX [TapaMETPOB KacKaza I10 3aJaHHbIM BHELIHUM IIapaMeTpaM, KpUTEPUU
3¢ GEKTUBHOCTH U ONTUMHU3AIMH KaCKaJI0B.
P/l 4 YMeTb BBIIOTHITE 00pabOTKy U aHaJU3 JaHHbBIX, MOJYYEHHBIX IIPH TEOPETUYECKUX U N.IIK(Y)-7.2
A DKCIIEPUMEHTAIBHBIX UCCIIENOBAHUIX; CPABHEHHUE UJI€ATIBHOTO U ONITUMAJIBHOIO KACKAI0B. N.IIK(Y)-2.4
3HaTh TEOPUIO pa3AesieHUs IBYXKOMIIOHEHTHBIX H30TOITHBIX CMECE! B IPSIMOYTOJIHBIX U

PII5 MPSMOYTOJIbHO-CEKLIMOHMPOBAHHBIX KacKa/iaX JJIsl Cilydast c1adoro ¥ MpOU3BOJILHOTO VLTIK(Y)-3.2
oOoraieHus Ha CTYTICHAX; METOBI i KpUTEPHH ONITUMH3AINN 3THX KacKaJI0B, 0COOCHHOCTH
Y YpaBHEHUS HECTAIMOHAPHBIX MTPOIIECCOB.

Bragets coBpeMEeHHBIME KOMIBIOTEPHBIME TEXHOJOTHSIMH 1 0a3aMU JTaHHBIX B CBOCH
PIL 6 MPEMETHOW 00JIACTH, HABBIKAMH MaTEMATHIECKOTO MOACTHPOBAHNUS Pa3IeTUTeIbHBIX N.ITK(Y)-2.5
A MPOIIECCOB, PacyeTa M ONTUMH3AINN KaCKaI0B Pa3IMIHOT0 IPOQHIIL, BKIIOYas MOJICIIEHBIC N.IIK(Y)-2.4
KAacKaJpl.
PIl7 3HaTh OCHOBHBIE YPaBHEHHSI UJ1€AIbHOIO HECUMMETPUYHOIO KacKa/la C MaJlbM U WLITK(Y)-2.5

IMPONU3BOJIbHBIM 060FaH.[eHI/ICM Ha CTYIICHHU, NPAMOYTOJIbHOT'O HCCUMMCTPHUIHOI'O KaCKaaa.

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTrTeCTaluu NpeACTABJICHLI B
KaJICHIapHOM peﬁTHHF-HHaHe JUCIMITIIMHBI.

4. CTpyKTypa M colepxkaHue IUCHUIINHBI

OcHoBHBIC BH/bI Y4eOHOMH AeATEJIbHOCTH

Dopmupyemblii
p pe3yJbTat B Sxoii O6Bbem
a3aeJabl JUCHUITIMHBI Oﬁyqu"ﬂ o HAbI y‘le HOM 1€ATECJIBbHOCTH BpeMex—m, o
JUCHUILINHE
Jlexun 10
Paznen 1. Teopernueckre OCHOBBI PI1,PI2 IIpakTrueckue 3aHsATHS 4
pasznenenus OMHAPHBIX CMece ’ JlaboparopHble 3aHATHS 12
CamocrosiTenpHas pabora 32
Paznen 2. Teopus nuaeanbHbIX PJ13, Pl 4 Jlexknuu 8
KacKaJl0B ’ [IpakTrueckue 3aHATHS 4




JlaGopaTopHbIe 3aHATHUS 12

CamocrosiTenpHas padbora 32
Jlexuun 8
Pazgen 3. IlpsmoyrosibHbie U
MPSAMOYT0JIbHO-CEKIIMOHUPOBAHHBIE PI 5, P16 IpaKTHICCKHE 3aHATHA 4
pIMOyT P ’ JlabopaTopHbIe 3aHATHS 8
KacKaJIbl
CamocrosiTenpHas pabora 32
Jlexknuu 6
Pa3nen 4. HecummerpuuHbie PI7 [IpakTrueckue 3aHATHUs 4
KacKa/pl JlaGopaTopHble 3aHITHS 8
CamocrosiTenpHas padbora 32

Coneprkanue pa3ienoB AUCITUTUINHBL:

Paznen 1. Teopemuueckue ocnoewvl pazoenenus GUHAPHBIX cMeceill

B paszoene paccmompemnvi 0cHO8Hble NOHAMUA U MEPMUHBL, UCNOIb3VEMble 8 npoyecce
paszoenenus 08YXKOMNOHEHMHbLIX U30MONHBIX CMecell, MaKue Kaxk pazo0enumenvHulli deMeHm,
pasoenumenvHas CMyneHb, OCHOBHble NApaMempvbl U YPAGHEHUS CMYNEHU, pazoenumenbHas
CnOCOOHOCMb (MOWHOCMY), paboma pazoeienusl, pa30erumebHblil NOMEHYUA, KACKAo, OCHOBHbLE
NPUHYUNBL KACKAOUPOBAHUS, MUNbl Pa30eiumenbHblX KACKA008, OCHOGHble napamempsvl U
VDABHEHUsI CUMMEMPUUHO20 NPOMUBOMOYHO20 KacKada, Kpumepuu 3¢@gexmusnocmu pabomol
Kackaoa.

Tembl JeKkumii:

1. Pa3genuTenbHBI 3JIEMEHT, pa3ieiuTenbHas CTyneHb. (OCHOBHBIE MapamMeTpel H
ypaBHeHusa. PazgenurenvHas  crmocoOHOCTh  (MOIIHOCTB). Pabora  pasjpeneHus.
PaznenutenbHbli MoTeHIIMAT.

OcCHOBHBIE TIPUHIUITBI KACKAIUPOBAHMS. THIIBI pa3eITEIbHBIX KACKAIOB.
OcHoBHbIE TapaMeTPbl CAMMETPUYHOTO IPOTUBOTOYHOTO KacKaa.
OcHOBHBIE YpaBHEHHUSI CAMMETPUYHOTO IPOTUBOTOYHOTO KacKaia.
Kpurepuu s¢ppextuBHOCTH pabOThI Kackaaa.

VIENERRN

Tembl NIpaKTHYECKUX 3aHATHI:

1. V3yueHue onMcaHus NMpOrpaMMHOI0 oOecliedeHusl AJisl pacueTa KacKaJloB U MPOBEJIECHUE
TECTOBBIX PAaCY€TOB.

2. Ilouck onTUMAaIbHBIX napaMeTpoOB KacKkaja JJId 3aJaHHBIX BHCITHUX KOHHGHTpaHI/II\/JI.

Ha3zBanus ja6opaTopHbIX padoT:

1. VYcTpoiicTBO ra3oBbIX LEHTPUQYT.

2. TloaroroBka K AKCILTyaTal[My ra30BbIX HEHTPUYT.

3. IIpoBepka MaTepuasia poTOpa Ha pacTsKEHHUE U pa3pbIB.

Paznen 2. Teopusa uoeanvnvix Kackaoos

B pasoene paccmompenst udeanvhwiii kackad 0 pasoenenus OUHAPHOU U30MONHOU CMeCU,
OCHOBHbLE YPABHEHUSI CUMMEMPUUHO20 UOEAIbHO20 KACKAOA, KIACCUDUKAYUSL UOEANbHbIX KACKAO08,
UOeaNbHblll KACKA0 € ManivlM 00o02aujeHueM HaA CMYNeHUu, UOealbHbulll KACKAO ¢ 0OUHAKOBLIM
HeManviM Ko @uyuenmom pazoeieHuss HaA CMYNeHsX, GONpPOCbl ONMUMU3AYUU KACKAOA C
3A0AHHLIMU  BHEWHUMU KOHYEHMPAYUIMU Yelle8020 U30MONA U CPABHEHUS UOealbHO20 U
ONMUMATLHO20 KACKAO08, d MAKICE UOEATbHbIL KACKAO ¢ NOMEPSIMU.

TeMbl JIeKLUM:
6. neanbHblil Kackaj IS pas3ieneHusi OWHApPHON M30TOMHOW cMecu. OCHOBHbBIE ypaBHEHUS
CUMMETPUYHOTO HI€aTbHOTO Kackana. Kinaccudukaius naearbHBIX KacKaIo0B.



7. WneanbHBIM Kackag C MalbiM oOOOTramieHueM Ha CTyneHd. MWmeanbHBIM Kackag ¢
OJIMHAKOBBIM HEMaJIbIM KO3 (UIIMEHTOM pa3/ielieHus] Ha CTYICHSIX.

8. OnTuMuzamusl Kackaaa C 3aJaHHBIMH BHEIIHUMH KOHIICHTPAIMSAMH I1€JIEBOTO H30TOIIA.
CpaBHeHME UI€ATTLHOTO U ONTUMAJIBHOTO KACKAJIOB.

9. MneanbHbI Kackajl ¢ MOTEPSIMH.

TeMbl NpakTUYeCKUX 3aHATHIA:

3. HccnenoBanue BAMSHUS MOJEIBHBIX KO()(UIIMEHTOB pa3JenUuTeIbHON XapaKTePUCTUKU
ra3oBoi 1eHTpudyru Ha 23 HEKTUBHOCTH KacKaja.

4. NccnenoBaHue BIMSHAS HECKOJIBKUX MOTOKOB MUTAHUS Ha 3((EKTUBHOCTH KacKasa.

Ha3panus 1abopaTopHbIxX padoT:

4. KoMIOHOBKa ra30BbIX HEHTPU(YT B TEXHOJOTUIECKOHN cXeMe.
5. KoHTpOb peskuMOB pabOThI ra30BBIX HEHTPUDYT.

6. Pacuer kackaja ra3oBbIX LIEHTpUQYT.

Paznen 3. Hp;mwyzonbnbte U NPAMOY20/1bHO-CEKUUOHUPOBGAHHblE KacKkaowl

B pazoene paccmompenvi npamoyeonvro-cekyuonuposantnvie (IICK) u npamoyzonvHule
kackaowl (IIK) ona pazoenenus ounapmuvix cmeceti, IICK u IIK 6 cnyyae «cnabozo oboeaujenusy,
NPOMUBOMOYHASL CMYNEHb, NpeoCcmasienue pazoeiumenbHoOU KONOHHbL KAK NPAMOY20ibHO20
Kackaoa, cocmosawe20 uz npomugomoyHulx cmyneret, gonpocwl onmumuzayuu IIK u IICK 6 cnyuae
cnaboeo  oboecawenus, IIK 6 cayuae npouszeonvuvix obozaweHuli Ha €20  CMYNeHsx,
HeCmayuoHapHvle (nepexoouvie) npoyeccvl 6 Kackaoax, ougpghepenyuarvioe ypasHeHue
HeCmayuoHapHo20 pazo0eiumenbHo20 npoyeccd, HeKomopbvle O0COOEHHOCMU HeCMayUOHAPHbIX
npoyeccos u NPUOIUNCEHHBLE PEUEHUs YPABHEHUsI HeCIAYUOHAPHO20 NPOYeccd.

TeMBI JeKINH:

10. IIpsmoyronbHo-cekiuonupoBanuble (IICK) u mnpsmoyronsabie kackanbl (IIK) s
paznenenus 6uHapubix cmeced. [ICK u IIK B ciydae «cnaboro oOoramieHus».

11. IlpormBoTouHas cTyneHb. lIpencraBieHne  pa3fgeNUTENBHOM  KOJIOHHBI  Kak
MIPSIMOYTOJIBHOTO Kackaaa u3 nmpotuBoTouHbIx ctyneHeil. Ontumusanus [IK u IICK B ciyuae
ciaboro oboraiieHusl.

12. TIK B ciydae mpou3BOJIbHBIX 0OOTraleHui Ha ero cTyneHsx. HecranuonapHsie
(mepexoHbI€) MPOIIECChHl B KacKaax.

13. JuddepenunanbHoe ypaBHEHHE HECTAlMOHAPHOTO  pa3lelUTeIbHOro  Ipolecca.
Hekoroppile 0coOEHHOCTHM HECTAalMOHApHBIX MmporeccoB. IlpuOnmkeHHble pelieHus
YPaBHEHUs HECTALIMOHAPHOI'O IIPOLECCa.

Tembl NIpaKTHYECKUX 3AHATHI:
5. OHTI/IMI/I?;&III/I?[ JOIIOJIHUTECIBHOI'O ITOTOKA ITMTAHU .

6. OnTuMu3anys Kackaia u3 TpeX TUIIOB CTYTEHEH.

Ha3panus s1a6opatopHbIx padoT:
7. CTpyKTypa 1exa pa3ieIuTeIbHOTr0 IPOU3BOICTBA.
8. Nazoaund dy3noHHBIN Kackaa JUIsl OYMCTKH pabodero raza OT JIETKUX MPUMECceH.

Pasznen 4. Hecummempuunuie kackaowt

B paszoene paccmompenvl Hecummempuunvie pazoenumenvHvle KACKAObl, NPUHYUNLL UX
KOMNOHOBKU, OCHOBHbLE YPABHEHUS HECUMMEMPUUHO20 KACKAOA, UOeAbHbIlL HeCUMMEMPUUHBII
KAcKao ¢ Npou3BobHbIM 0002aujeHuemM Ha CMyneHu, HeCUMMEMPUYHbIL UOeanlbHblll KACKAO ¢
Manvim 0bozaujeHuem Ha CIMyneHu, NPAMOY201bHbI HeCUMMEMPUUHBIL KACKAO.



TeMbl JIeKIUM:

14. HecumMmerpuunble Kackajabl. OCHOBHbIC€ YypaBHEHHS HECUMMETPUYHOTO Kackaja.
W neanbHBIl HECUMMETPUYHBIN KAaCKa/l C IIPOU3BOIBHBIM 000TAIICHUEM Ha CTYIICHH.

15. HecuMMeTprYHBIN H1€aIbHBIN Kackaa ¢ MajbiM 00OTallleHueM Ha CTYIICHHU.

16. IIpsaMoyTroyibHBII HECUMMETPUYHBIN KacKas.

TeMbl NpakTHYECKUX 3aHATHIA:
7. OnTUMH3aLMs KacKala ¢ OrPAaHMYEHUAMH 110 TOTOKY OTBajla CTyIEHEH.
8. OnTuMu3anus Kackaja ¢ OrpaHMYCHUSIMU 110 MOTOKY MUTAHUS CTYIICHEH.

Ha3panus 1abopatopHbIx padoT:
9. BcnomorarenbHOE TEXHOIOIHYECKOe 000pYAOBaHUE.
10. Mexanudeckoe 000pyIOBaHuE 1IeXa.
TemaTHKa KypcOBOIo npoeKTa:
Pacuer razonn¢y3snoHHBIX KacKaioB, COCTOSIIIUX U3 MAIIUH Pa3IMYHBIX THIIOB.

Pacuer KaCKaJoOB IIPOU3BOAUTCA 110 HWCXOAHBIM JaHHBIM, 4YaCTb KOTOPBLIX HACTCA II0
BapuaHTaM.

Hcxoanble JaHHBIE

KonuenTpanus nutanus Ko=0.0072

KonuenTpanus oraia K'=0.001

Bropas aiis mecty TUTIOB MalllviH K'=0.003

Koaddurment oboramenus £=0.0020

Koaddurment noreppb Bror=0.0012

Tun maumu IIpousBoauresbHOCTh, | CTOMMOCTH MAIIIUH, Ilomans, S, m2
G, r/c TBIC. py0.

1 120 3 10
2 350 9 12
3 1000 24 15
4 2500 45 18
5 5200 90 24
6 11000 150 30

KonnyectBo pabounx 1 paGouwnii Ha 2.5 MaIIMHBI

3aprutara pabouero 35000 pyGueii B MecsLl

Crenens cxatust KoMmIpeccopa a=35.5

KITZI xommnpeccopa 0.75

Cpok amopTH3aIMi MAalIUH 20 ner

CTOMMOCTB 3JEKTPUUECKON SHEPTUU 5 py6/(kBTt*4ac)

CTONMOCTB OXJIaKIAFOIIEN BOIBI 70 py6/M3

N3meHeHne TemnepaTypsl BOAbI 5°C



KonmduecTBo 3HEpPrun, YHOCHIMOE BOJIOH 92% oT KoIHMYeCcTBa DIIEKTPOIHEPTHH
2

TennoéMKOCTh BOIBI 1 KKan/Kr BOIBI
MammHHOe BpeMs tu=05¢
CTOMMOCTB UCXOIHOTO ChIPhS 8000 pyO6/kr
ApeHHas miaTa 3a 3eMIT0 100 py6/(mec * M%)

Paccunrarns: Wneansueii kackan, KIIII, kackan u3 2-x, 4-X, 6-tv TUIIOB MamuH mig K' =
0.001 (6-tu TunoB mamuH emé u s K'=0.003).

IIpoBecTn: Pacuy€r sKOHOMHMYECKMX TMOKa3aTeiaeil paboThl KackamoB. CpaBHHUTEIBHBIN
aHayn3 paboThl KACKaI0B MO MMyHKTaM, IEPEUYHCICHHBIM B TETPAISIX IO KyPCOBOMY IPOEKTY.

Kaxxaplii 13 pacCUYMThIBAEMBIX KACKaJOB JOKEH OBITh M300pakeH B TeTpaau. Bee kackampl
HeoOxomuMo n300pa3uTh B Bujae rpaduka G(N) Ha nucre BatMaHa ¢opmara A3 (KaKIblid KacKaj
cBouM I1BeTOM). llepecekaromumecs NUHUM Pa3HBIX KAcCKaJoOB HM300pakaThb MyHKTUPHOW IJMHUEH
MIePEeMEKAIOIETOCs IIBETA.

B KoOHIIe MOSCHUTEIBHON 3alWMCKU TPUBOJMUTCSA CBOJHAS TAaONHIA PE3yJbTaTOB pacuéra,

BBIBOJIBI 11O PE3YyJibTaTaM BBITIOJIHCHUSA pacqéTa.

BAPUAHTDBI
IHoTok oTboOpa, 1, I/C Konuenrpanust oréopa, K
0.6 0.15
0.4 0.2
0.13 0.75
0.35 0.25
0.5 0.2
1.0 0.1
0.4 0.3
0.125 0.8
0.11 0.95
0.12 0.85
0.26 0.4
0.115 0.9
0.16 0.6
0.7 0.1
0.3 0.25
0.14 0.7
0.5 0.3




0.11 0.65
0.15 0.6
0.3 0.45
0.45 0.3
0.85 0.1

5. Oprannsaunﬂ CaMOCTOSITEIbHOI paﬁ()TbI CTYAECHTOB

CamocrosrenbHas paboTa CTYACHTOB MPHU U3YYCHUH JAUCHUILTUHBI (MOIYJIS) IPEAyCMOTpEHA

B CJIEIYIOIIMX BUJAaX U popMax:

— PaboTta ¢ JEKIMOHHBIM MAaTEpUAIOM, IOMCK M 0030p JHTEPAaTyphl M AIEKTPOHHBIX
HMCTOYHUKOB MH(GOPMAITUH 110 UHAUBUIYAILHO 33JaHHON mpobiemMe Kypca;

— Omnepesxaromias caMOCTOATeNbHas paboTa;
— H3ydeHue TeM, BHIHECEHHBIX Ha CAMOCTOSITEIBLHYIO TPOPAOOTKY;

— TloaroroBka k 1a00paToOpHBIM paboTaM, K MPAKTHYECKHM 3aHATHUSIM;
— IloaroroBka K OLIEHUBAIOLIMM MEPONPUATUSAM: KOHTPOJIbHBIM paboTaM, 3a4eTy;

— [Ilouck, ananus, CTpyKTypupOBaHUE U MPE3EHTALUs UHPOpMAIIY;

— IlepeBoJ TEKCTOB C HHOCTPAHHBIX SI3bIKOB;

— HccnenoBarensckass paboTa M y4yacTH€ B HAYYHBIX CTYAEHYECKHX KOH(EpeHIHSX,
CeMHHapax U OJIMMIINAJax;

— AHanu3 Hay4YHbIX MyOJMKALUN [0 3apaHee ONpeIeIeHHON IIPEroiaBaTeIeM TeMe

6. YueOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00eceyeHue TUCIHILIMHBI

6.1. YuyeOHO-MeTOAMYECKOE 00€ecIIeueHue

OcHoBHast IMTeparypa:

1.

bapanoB B.}O. M3oTomel: cBOiicTBa, MONlydeHUE, IpUMEHEHUE: ydyeObHoe mocodme: B 2 1.0 /
B.1O. bapanoB. — MockBa: DUSMATIINT, 2005. — T. 2 — 2005. — TekcT: 31eKTpOHHBIH //
Jlanb: anexTpoHHO-O0MbMMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/210

Teopus kackaJloB A pa3/ielieHus OMHAPHBIX U MHOTOKOMIIOHEHTHBIX M30TOIHBIX CMeceil:
yuebnoe nocobue / I'.A. CynaGepumze, B.A. Tlankun, B.JI. bopucesuu, B.JI. bopman. —
Mocksa: HUSAY MU®DU, 2011. — Tekct: 3neKTpoHHblH // JlaHb: 31eKTpOHHO-OMOIHOTEeYHas
cuctema. — URL: https://e.lanbook.com/book/75765

3. OpnoB A. A. Paznienenue n3oTonoB ypasa: yueOHoe nocobue uist By3os / A. A. Opios, A. B.

AbGpamoB; HauuoHnanbHbIl uccrnenoBarenbCkuid TOMCKUN TMONUTEXHUYECKUH YHUBEPCUTET
(TITY). — Tomck: Uzn-Bo TITY, 2010. —
URL: http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf.

JlonoTHUTEIbHASI JIUTEpaTypa:

1.

OnTuueckoe U 1a3epHO-XUMHUECKOEe Pa3/ielieHne H30TONOB B aToMapHbIX napax / [1.A. boxan,
B.B. byuanos, /I.3. 3akpeBckuii [u np.]. — 2-¢ uzg. — MockBa: DUSMATIINUT, 2017. —
Texct: anekTpoHHbIH // JlaHb: 271€KTPOHHO-0MOIMOTEYHAsI CUCTEMA. —

URL.: https://e.lanbook.com/book/105021

bopman B./l., ®uznueckre 0CHOBBI pa3/ieieHUs U30TOMOB B Ta30BOM IeHTpUdyTe: yueOHoe
nocobue st By30B / bopman B.Jl., bopucenu B.JI. — M.: U3parensckuit jom MOU, 2017. —
— Texkcer: anextponsslii / ObC "KoHcynbTaHT cTyaeHTta": [cait]. —

URL: http://www.studentlibrary.ru/book/ISBN9785383010877.html

3. Bepryn A.Il. MoHOOOMEHHAs TEXHOJIOTHUS PA3/I€NeHUsI U OYMCTKH BELIECTB: yueOHOe rocodue /

A. II. Bepryn, B. ®. Meimkun, A. B. Biacos; HanmonanbeHbI# riccnenoBaTenbCKkuii ToOMCKHIA


http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25498
http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

MTOJIMTEX HUYECKHUH YHUBEPCUTET (TITY) Tomck: 2010. URL:

http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf.

4. Bunmses J.I'. ['maporazonumHamuka pas3aeluTeNbHBIX IMporeccoB: ydeOHoe mocobu / JI. T.
Bunses; HauumonaneHbll HccienoBaTenbCKUM TOMCKHNA TMOJMTEXHUYECKUN YHUBEPCUTET
(TIIY). — Tomck: Uzn-so TIIV, 2010. —

URL: http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf

4.2. UndopManoHHOe M IPOrpaMMHOe oOecredeHHe

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u ap. obpa3oBarenbHble U OMOINOTEUHBIE
pecypcehl):

1. https://e.lanbook.com/
2. https://new.znanium.com/
3. https://urait.ru/
4. http://www.studentlibrary.ru/
5. www.lib.tpu.ru/
6. www.lib.tsu.ru/
7. www.elibrary.ru/
8. www.scopus.com/
9. www.wokinfo.com/russian/
10. http://www.rosatom.ru
11. http://window.edu.ru/

JIumieH3nOHHOE TIporpaMMHOe obecriedeHue (B cooTBeTcTBHU ¢ IlepeuHeM JIMIIEH3HOHHOTO
nporpamMmuoro ooecnedenus TIIY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings; Far
Manager; Google Chrome; Microsoft Office 2016 Standard Russian Academic; Mozilla Firefox
ESR; Notepad++; Tracker Software PDF-XChange Viewer; WinDjView; XnView Classic; Zoom
Zoom; ownCloud Desktop Client; Amazon Corretto JRE 8; Microsoft Office 2007 Standard
Russian Academic; Ascon KOMPAS-3D 18 Education Concurrent MCAD ECAD; Autodesk
AutoCAD Mechanical 2020 Education; Autodesk Inventor Professional 2020 Education; Document
Foundation LibreOffice; MathWorks MATLAB Full Suite R2017b.

7. OcoOble TPeOOBaAHNS K MATEPUATILHO-TEXHUYECKOMY 00eCneYeHUI0 TN CIUTIIHHbI
B ydeGHOM mpoliecce ucCHonb3yeTcs Ccleayroliee J1abopaTopHOe O0OpyAOBaHHE s
MIPAKTUYECKUX U JIAOOPATOPHBIX 3aHSATHI:

Ne HaumeHoBaHue cienMaabHbIX HanmenoBanue o0opyroBanus
MOMellleHHI1

1. Aynuropus Ui IpoBeAeHNs yueOHbIX | KoMmImiekr — ra3oaHalnuTHYecKoro  00OpymoBaHHS  (Macc-CIIEKTPOMETp
3aHATHIA BCEX TUIIOB, KYPCOBOTO "Texmac", mepcoHanmbHbIi KoMmbioTep INTEL ATOM D 410) - 1 mrt.;
MIPOEKTUPOBAHUS, KOHCYIbTALNH, [IporpaMMHO-anmapaTHbIii Macc-CIIEKTPOMETPUUYECKU KOMIUIeKe - 1 1miT.;
TEKYILEero KOHTPOJIs ¥ mpomexxyrounoi | KommirekT yueGHoi mebenn Ha 13 mocamounsix mect; Kommbiotep - 1 mmT.;
aTTectanuy (HaydHas labopaTopust) IIpunTtep - 1 wrT.
634028, Tomckas 06s1acThb, . TOMCK,
JlernHa mpocIiexT, A. 2, ayn. 239
(Yuebuslii kopryc Nel0)

2. Aynuropus Ui ipoBeaeHust yaeOHbIX | Komriekr yueOHO# mMebenn Ha 40 mocamodHbix MecT; Tymba monkaTHas - 1
3aHATUH BCEX TUIOB, KypCOBOTO wit.; Komnerotep - 1 mr.; [Ipoekrop - 2 mt.
IPOEKTUPOBAHUS, KOHCYIbTAIMH,
TEKYLIEr0 KOHTPOJIS U IPOMEXYTOUHON
aTTeCTaLU
634028, Tomckas obaacts, r. ToMck,
Jlenuna npocnexr, 1. 2, ayn. 313
(YuebHbIii kopiryc Nel10)

3. AynuTopust AJ1si IPOBEICHUs! yIeOHBIX KomrmexT yuaeOHo# mebenu Ha 12 nocagounsix mect; Komnbrotep - 13 mir.;
3aHATUH BCEX TUIOB, KYpPCOBOTO ITpunTep - 1 wr.



http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf
http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
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/

NPOEKTHPOBAHHS, KOHCYJIbTaLlUH,
TEKYILEro KOHTPOJIS ¥ IIPOMEXKYTOYHON
aTTeCTaluH (KOMIBIOTEPHBIN KIIacc)

634028, Tomckast 06sacTb, r. TOMCK,
JlenuHa npocmexT, A. 2, ayn. 242
(Yuebuslii koprryc Nel0)

PaGouass mporpamma coctaBieHa Ha ocHoBe OOmIel XapaKTepUCTHUKU 0O0pa30BaTEIbLHOM
nporpamMmbl 1o HampasieHuto 14.04.02 — fnepHble (U3WKa M TEXHOJOTHH, CHCIHMATU3ANUST —
dwusuka KuHeTH4YeCcKuX sBieHui (nmpuema 2018r., ounast popma oOydeHwHs).

Pa3paborunk - mpodeccop OpnoB A.A.

[Tporpamma ono6pena Ha 3aceganuu OATL (mpotokon ot «27» aBrycra 2018 1. Ne3-x).

3aBeayronuii Kadeapoit - pyKoBOIUTEb OTACICHUS 71/

Ha rpaBax Kadeapsl, 1.T.H. SV l'opronos A.T.
IOAIIUCH
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