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Pabouass mporpamma mo aucrturimae b.1.1.27 «Ilpormecchl u anmapaTsl
XUMHUYECKUX U He(PTera3oBbIX MPOU3BOACTB» HampamiaeHUs nmoarotoBku 15.03.02
«Texnonornueckue MaimMHbl U oOopyaoBaHue» mpoduib «OOopyIoBaHUE
XUMUYECKUX M He(TEera3oBbIX MPOU3BOJICTBY» COCTaBJI€HA B COOTBETCTBUM C
TpeboBanusiMu DenepaabHOr0 rOCyIapCTBEHHOIO 00pa30BaTeNIbHOIO CTaHIapTa
BeIciiero oopaszoanus 15.03.02 «TexHolorndeckre MalldHbl U 000PYIOBaHHEY,
yTBEpXACHHBIM MprkazoM MunoOpHayku Poccum Ne 728 ot 09.08.2021 r.

PaGouas nporpamma:
o0Ccy:K/IeHa W PeKOMEHJA0BAaHA K YTBEPXKIACHHUIO peEIIeHuEM Kadeapbl

"TexHomoruss u OOOpyJOBaHHWE XUMUYECKUX, HE(PTETa30BbIX W MHILIEBHIX
npou3BoAcTB" oT «14» mas 2026 r., mpotokos Ne 11.

3aBenyromuit Kaq)eﬂpoﬁ./‘—&%u-%@\ /H.J1. JleBkuna/

ono0pena Ha 3acenanuu Y MKH ot «15» mas 2026 r., mpoTokos Ne4.

Ipencenarens YMKH  _ACh e /H.JL. Jlepkuna/




1. leau u 3aga4y TUCHUILIMHBI

Lens npenoaBanust TUCHUTIITAHBI:

dbopMHpoOBaHHWE Yy CTYIEHTOB 3HAHHWM, HEOOXOAMMBIX Jisi pEIICHUS
TEXHOJIOTUUECKUX 3a7ad, CBS3aHHBIX C pPa3pabOTKOW U MNPOEKTHUPOBAHUEM
TEXHOJIOTUYECKHUX CXEM MPOU3BOJICTBA PA3IMYHBIX TPOTYKTOB.

3agaun U3y4eHUs JUCHUILINHBI:

W3y4YEHUE METOAOB pacyera OCHOBHBIX TIPOLECCOB XHMHUYECKOM U
HEe(DTEXUMUYECKON TEXHOJOTHUH, METOI0B pacyeTa OCHOBHBIX Pa3MEpOB almapaToB
M O3HAKOMJICHHE C KOHCTPYKTHMBHBIMM CXEMAMHU OCHOBHBIX allllapaToB, & TAKKE
dbopMHpOBaHUE TPAKTHYCCKUX HABBIKOB PEIICHUS KOHKPETHBIX TEXHUYECKUX
3a7a4 U yMEHHS IMPOCKTUPOBATH THUIIOBBIE TEXHOJIOTHMYECKHE CXEMBI OCHOBHBIX
XUMHKO-TEXHOJIOTHYECKUX ITPOLECCOB.

2. Mecto nucuuniannsl B cTpykrype OIIOII BO

Hucunmmaa b.1.1.27  «IIpoueccsl ©  anmapaTel XHMHYECKUX U
He(Tera3oBbIX MPOU3BOJICTBY OTHOCUTCS K 0a30BOM yacTu yyeOHOro ruiana bioka
1 «luciuIuiMHbl (MOTYIIN)».

3. TpeOoBaHud K pe3yJibTaTaM O0CBOCHHS JUCHUIINHbBI

N3yyeHne JUCHUIUIMHBI HAIpaBiI€HO Ha (OPMUPOBAHHUE CIIETYIOIINX
KOMITETCHIIN:

OIIK-9 - CnocobeH BHeIpsATh U OCBaWBaTh HOBOE TEXHOJOTHYECKOE
000opy10BaHMUE;

OIIK-13 - CnocobeH NpUMEHATh CTaHAAPTHBIE METOJABl pacyeTa MpH
MIPOCKTUPOBAHUHU JIETATICH U Y3JI0OB TEXHOJOTUYECKUX MAIIMH U 000PY10BaHUS.

Kon u Kon u HaumeHnoBanue
HAaUMEHOBAHHUE WHMKATOpa JTOCTHKECHUS
KOMITETEH I O— HaumenoBanwue mmokasaress OlleHUBaHUS
. (pe3ynbrara 00y4eHUs MO AUCIUTLIMHE)
(pe3ynbTar (cocraBmsroIe
OCBOCHUS) KOMIIETEHITNH)

OIIK-9 Crocoben N-20mk-9 CriocoOeH | 3HaTh: OCHOBHBIE THIPOMEXAaHUYECKUE
BHEPSTH U MPOBOAUTH pacuer | mpolecchl W amnmapatel Ui HUX;
OCBaMBaTh HOBOE anmaparypy, UCIOJIb3yeMOH | OCHOBHBIE  3aKOHBI  TEIUIONEpEaadH,
TEXHOJOTHYECKOe B XUMHUYECKON U | TeruiooOMeHa; 3aKOHBl MacCOOOMEHHBIX

obopyoBaHue. He(TexuMHuuecKou MPOIIECCOB.
TEXHOJIOTUH, B TOM YHCIE | YMETh: MIPOBOANTH MPAKTHYECKHE
HOBOTO TEXHOJIOTHYECKOTO | PACUEThI Pa3TUIHBIX anmapaTos,
o0opymoBaHus MIPUMEHSIEMBIX TUIS MIPOBEICHUS
THIPOMEXAHUYECKHX; TIPOBOJIUTH PACUYCThI
TEII000MEHHUKOB u BBITTAPHBIX
anmapaTos; MIPOBOJIUTH pacueTsl
MacCOOOMEHHBIX anmnapaTos;
TTPOBOIUTH MPAKTHYECKHE  PaCUCTHhI

CYIIUIIOK.
BJAJeTh: METOJUKAMH TEINIOBOTO |




Kon u

Kox n HaumeHoBaHue

HAaUMEHOBaHUE WHJIUKATOpa JOCTUKEHUS
— — HauMmenoBanue rnokasaresnsi OLleHUBaHUS
. (pe3ynbrara 00y4eHus MO AUCLUILIMHE)
(pe3ynbTar (cocrapsionIei
OCBOCHWUST) KOMITCTCHITHH )
MaTepUaIbHOTO  pacyera;  METOJlaMU
ONTUMU3ALMU  OCHOBHBIX  IPOILECCOB;
METOJaMH pacyeTa U aHajiu3a pPEKUMOB
paboThl TEXHOJIOTUYECKOTO 000pyA0BaHUS
U aBAPUINHBIX CUTYyalUH.
OIIK-13 Cnoco6en | UI-20mk-13 Cnooco0€eH | 3HATh: OCHOBHBIE 3aKOHEI
MIPUMEHSATD MCIIOJIb30BaTh CTAHJIAPTHEIC | TEIUIONEpeaaur, TeIJI0O0OMEHa; 3aKOHBI
CTaH/IapTHbHIE METOJIbl pacueTa OCHOBHBIX | MACCOOOMEHHBIX MPOIECCOB.
METO/Ibl pacueTa Mpu | MPOLECCOB XMUMHYECKON U | yMeThb: MIPOBOJIUTH MPaKTUYECKUE
MIPOEKTUPOBAHUU He(PTEXUMUYECKOM pacueTsl Pa3IMYHbIX anmnaparos,
JeTanel ¥ y3JIOB | TEXHOJIOTHUH, METOJIbI | MPUMEHSEMBIX B~ XUMHYECKOH W
TEXHOJOTHYECKHIX pacuera OCHOBHBIX | He()TEeXUMHUECKON TEXHOJIOTUH;
MalIuH U | pa3MepoB anmnapatoB NpH | BJAAAETh: METOIaMH ONTHUMU3AIUU
000pyOBaHUS. MIPOEKTUPOBAHUH JIETATe U | OCHOBHBIX IMPOLIECCOB; METOJAMH pacyeTa

Y3JI0B TEXHOJIOITMYCCKUX
MalllMH H O60py,HOBaHI/I$I.

u aHaim3a
TEXHOJOTHYECKOTO
ABAPUITHBIX CUTYALIUH.

PEXKUMOB paboThI
o0opymoBaHus |

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl

ouHasn hopma odyuenus

aK. 9acoB
Bun yuebHol AesTensHOCTH Beero 110 CEMECTPAM
7 cemecTp
1. AyauTopHBbIe 3aHATHSI, YaCOB BCETO, B TOM YHCIIE: 80 80
* 3aHATHS JICKIIMOHHOI'O THIIA, 32 32
* 3aHSATHS CEMHUHAPCKOr0 THIMA!
[IPAKTUYECKUE 3aHATHUS 32 32
71a00paTOPHBIE 3aHITHS 16 16
B TOM YHCIIE 3aHATUS B (hOpMe MPAKTHUECKON MOArOTOBKU
2. CamocTosTenbHast paboTa CTYJICHTOB, BCETO 136 136
— KypcoBas paboTa (IIpOeKT) 7 7
— pacueTHO-Tpaduueckas padbora - -
3. IlpomexyTouHas arTecTanus JK3aMEH
O0BeM IUCIUIIIAHEI B 3a4ETHBIX €IUHULIAX 6 6
O0BEM QUCLHUIUIMHEL B aKa. 4acax 216 216




3ao0unasn popma odyuenus

aK. 4acoB
Bun yaeGHOH nesTenbHOCTH 110 CEMECTPaM
Bcero
8 cemecTp
1. AynuTopHbIe 3aHATHSI, 4aCOB BCErO, B TOM YHCJIE: 22 22
* 3aHATHS JIEKIIMOHHOIO TUIIA, 6 6
* 3aHATHS CEMUHAPCKOr0 THUIIA:
IIPAKTUYECKUE 3aHATHUS 10 10
71a00paTOPHBIE 3aHATHS 4 4
B TOM YHCJIC 3aHATUS B (DOpME MPAKTHUECKON MOATOTOBKU
2. CamocTosTenbHas paboTa CTYJICHTOB, BCETO 194 194
— KypcoBasi paboTa (IIpOeKT) 8 8
— pacyeTHO-Tpadudeckas pabora - -
3. IIpomexxyTouHas aTTecTanus 9K3aMeH
O0BEM QUCLHUILUINHEI B 3a4E€THBIX €IUHULIAX 6 6
O0beM TUCHUIUIMHBI B aKaJl. yacax 216 216

5. Copaep:xxaHue JMCUMIUIMHBI, CTPYKTYPMPOBaHHOe MO TemMaM (pa3aenam) c
yKa3aHHeM KOJHYeCTBA aKa/IeMHUYeCKUX YACOB U BUAOB YUeOHbIX 3aHATHI

5.1. Conep:xanue TUCHHUILIHHBI

Tema 1. 'mapoMexaHuvecKue nMpouecchol.

IIpenmer kypca, ero unenmun u 3agadnd. Copepxanue Kypca. CBsA3b € IpYTHMH
JuciuruinHaMu. @opMbl yuyeOHbBIX 3aHATUN M OTYETHOCTH 1O Kypcy. JIutepatypa g uzydeHus
Kypca. I'uapomexanndeckue mnpouecchl. Kiaccudukaiys HEOAHOPOIHBIX CHCTEM. OCaXJIEHHE
nox JeMcrBueM cuibl TskecTH. CKOpOCTh OcaxkJIeHus. PacueT OTCTOMHHMKOB. JIBUYKEHUE
KUAKOCTH 4Yepe3 HENOJABMIKHBIE 3EPHUCTBIE M IOPHUCTBIE CIOM. ['MIpoauHamMMKa KUISALIIMX
3epHUCTBIX cioeB. DunbTpauusa. YpaBHeHue ¢unbtpanuu. [lopsiiok pacuera QUIBTPOB.
Llentpudyrupoanue. Pacyer orcToWHBIX OGuiIbTpyromux uneHTpugyr. IlepemermmBanue B
KUJKHUX cpenax. MOIHOCTh, 3aTpaunBacMasi Ha IepeMEIINBaHNUE.

Tema 2. OcHOBBI TenJionepeaayin.

OcHogsl Temonepeaaun. CrocoObl nepeHoca TemIoThl. TemnooTada 1 Tensonepeaaya.
Tennosie 6anancel. OCHOBHOE ypaBHEHHUE Teruionepeaaun. TemionpoBoIHOCTh. 3akoH Dypre.
JuddepenunanbHoe ypaBHEHHE TEIJIONPOBOJHOCTH. YPaBHEHHE TEIJIONPOBOJHOCTH IIOCKON
creHkn. TerutoBoe m3nmydenwe. Jlydencryckanume W Jnydenorjonienue. JlydencmyckarenbHas
crocoOHOCTh TBepAbIX Tell. 3akoH Credana - bonbumMana. B3anMHoe n3nydeHne TBEpAbIX Tel.
3akon Kupxroda. Jlydencnyckanue razoB. Ilepemaua Temna koHBekuuend. MexaHusm
KOHBEKTHBHOIO  TeruiooOMeHa. 3akoH HbroToHa-Puxmana. VYpaBHeHue  TeIUIOOTAAYH.
HuddepenunansHoe ypaBHEHUE KOHBEKTHUBHOI'O TerI000MeHa. Tennonepenaya.
Tennonepenaya yepes INIOCKYI0 M LUIMHIPUYECKYIO CTEHKU NP MOCTOSIHHBIX TeMIepaTypax
terutonocuteneid. Koo dunment reruronepenaun. YpaBHeHHE TEIUIONEPEIavd MTPH MPSIMOTOKE U
IPOTHBOTOKE TerIOHOCUTeNel. CpeHsIsl pa3HOCTh TEMIEPaTyp.

Tema 3. TerioBbIe PO ECCHI
Tennoseie mporecchl. TenmmooOMeHHbIE ammapartbhl W TEIUIOHOCHUTENH. HarpeBanme, crocoObl
HarpeBaHvud HW HaArpCeBarOlmue arcHThI. Tpe6OBaHI/I$I, NPpEABABIACMBIC K TCIIJIOHOCUTCIISAM.
OxnaxkaeHne, OXJaXIAoI[Me areHTbl HW CcHocoObl  oxjaxkaeHusa. OXIaKIeHHe BOIOM.
I/ICHapI/ITCJIBHOe OXJIAXKACHUC. CI/ICTCMBI O60p0THOF0 BOI[OCHa6)KeHI/I$I. AHHapaTBI BO3YIIHOI'O




oxnaxaeHus. Konmencamnus mapoB. Pacuer TemnmooOMEHHBIX ammaparoB. TeroBol pacuer
TEII000MEHHUKOB. PacueT koaduuuenTa Temionepesaud METOIOM MOCTPOEHHS HArpy304HOU
XapaKTEepUCTUKM M METOJOM IIOCIIEOBATENbHbIX NpuOimxkeHuil. KoHCTpYKTHBHBIN U
THJIPABINYECKUIN pacyeT TeII000OMEHHBIX allaparToB.

Pacuer xoHneHcaTOpoB napoB. MeToauka pacyera MOBEpXHOCTHBIX KOHJIEHCATOPOB. Meroanka
pacueTa KOHAEHCATOPOB cMelleHus. BrimapuBanue. OIHOKOPITYCHBIE BBINIAPHBIE YCTAHOBKHU.
MarepuanbHbIii ¥ TEIJIOBOM OallaHC OJJHOKOPITYCHOM BBIApHOW ycTaHOBKH. [lone3nas pasHOCTb
TEMIIEPATYp, TEMIIEpaTypHble oTepu. OnpeesieHne IOBEPXHOCTH HarpeBa.

Tema 4. OCHOBBI MacconepeIavu.

OcHoBbl Maccorepenayu. Buabl MaccooOMEHHBIX IMpoleccoB. [IBuxkyias cuiia HpOIEcCOB
macconepenaun. CriocoObl BbIpakeHusi coctaBa ¢a3. IlpaBmwiio ¢a3. da3oBoe paBHOBecHE.
Jlunusa paBHOBecus. MarepuanbHblii OalaHc. YpaBHeHHE paboueidt nuHuu. HampaBneHnue
macconepenaun. CKopocTh Maccomepenaud. MonekynsapHas W TypOyneHTHass IaudQy3us.
KonBektuBHblli  miepeHoc. JuddepeHnuanpbHoe ypaBHEHHE KOHBEKTHUBHON — Auddy3um.
Mexanu3M W MOJEIHM TPOLECCOB Maccomepenaund. YpaBHeHHe MaccooTaayn. Ilomobue
MPOLIECCOB MEpPEHOCa MACChl. YpaBHEHHE Maccolepeqadn. Y paBHEHHE aJINTUBHOCTH (ha30BbIX
conpotuBieHuii. OObeMHBIE KOX(PUIMEHTH Macconepeaayd. JBWKymias cujaa IpOILECcCOB
Mmaccomnepenaun. Cpennsisi IBWXKymas cuia. Yucrno eauHUI] nepeHoca. BpicoTa eauHMIIBI
nepeHoca. Kosddumment wnspnedeHus. BriusHue nepeMemmBaHus Ha CPEIHIOI JIBHKYIIYIO
CUILY.

Tema 5. MaccooOMeHHBbIE PO ECCHI

Ileperonka u pextudukanus XapaKTepUCTUKU ABYX(A3HBIX CUCTEM Hap-XKHIKOCTb.
WneanbHble U peanbHble cMech. 3akoH Payis. IIpocras meperonka u ee Buibl. Pekrudukanus.
CxeMmbl peKTU(UKALMOHHBIX YCTaHOBOK. MarepuanbHblil 0anaHc peKTU()UKALMOHHON KOJOHHBI.
YpaBHeHus pabovux JIMHUNA. MHUHHMATbHOE W JIEHCTBUTEIbHOE (uierMoBoe umcio. TermoBoi
OanmaHc peKTU(PUKAMOHHONW KOJOHHBI Pacuer pekTHdUKanMOHHBIX anmnapaToB. Pacuer
OCHOBHBIX pa3MepoB MacCOOOMEHHBIX ammaparoB. Pacuer nauameTpa MacCOOOMEHHBIX
anmapatoB. Pacuer cKopocTH 3axyieObIBaHUS HACaJ0YHBIX KOJIOHH. MeXTapenbyarblii yHoC.
[TpenenbHO nomycTuMas U pabodasi CKOpOCTh Ta3a (mapa) B KojJoHHe. BricoTa anmapata. Pacuer
BBICOTHI allllapaTOB C HEMPEpPBIBHBIM M CTYNEHYaThIM KOHTAKTOM. AHAJIUTHUYECKHH U
rpadoaHaIUTUYECKUN METO/bl OMNpEENICHNs] Yhciia CTyneHeld KoHTakra. OmpezeneHue yucia
TEOPETUYECKHUX TapEeJIOK.



5.2. Pa3aenibl, TeMbl JUCHMILIMHBI M BUIbI 3aHATHH

ouHasn hopma odyuenusn

Bupl 3aHsATHIA, BKITFOYAsi CAMOCTOSTEIBHYIO
paboTy CTyIeHTOB (B aKaJl. yacax)

3aHATUS Kon
Ne | HaumenoBanue paszuena, CEMHUHAPCKOr 0O HHAUKATOpa
/i TEMBI JUCIUILIMHBL SAHATHA THIIA / U3 HUX | CAMOCTOSATENbHAS | JOCTIKCHUS
JIEKIIMOHHOTO
- B (hopme } pabota KOMIIETEHIHH
IPaKTHYECKOM
HOArOTOBKH
1. | TugpoMexaHnvecKue 4 8 27 N-20mk-9
TIPOIIECCHI N-20nk-13
2. | OCcHOBBHI TeILIONEPEAAUN 8 4 27 WI-2omnk-9
U-20nk-13
3. | TerIoBbI€ MPOIIECCHI 6 6 28 W20k
U-20nk-13
4. | OcHOBBI MaccolepeIaun 6 4 27 N-2omnk-9
N-20nk-13
5. | MaccooOMeHHbIe 8 10 27 N-20mk-9
HpOLIECChI N-2onk-13
Hroro 32 32 136
3a0unasn popma odyuenus
Buppl 3aH4THH, BKJIIOYas CAMOCTOSITENbHYO
paboTy CcTyeHTOB (B aKkaJl. yacax)
3aHATHS Kon
Ne | HaumenoBanue paszena, CEMHUHAPCKOTO0 WHIMKaTOpa
/i TEMBI JUCIHILIMHBL SAHATHA THIA / U3 HUX | CAMOCTOSATENbHAS | JIOCTHXKEHHS
JIEKIIMOHHOTO
Tyma B opme ) pabora KOMIIETEHIIUH
IPAKTHYECKOM
TI0JITOTOBKH
1. | TmapoMexaHnueckue ) ) 13 NI-20mxk-9
IPOLECCHI N-20nk-13
2. | OcHOBBI TemIoONEpeaaun 5 ) 13 N-2onk-9
N-20nk-13
3. | TennoBble MpoLECCH ) ) 39 W20k
N-20nk-13
4. | OcHOBBI Macconepeiaun ) 13 W20k
N-20nk-13
5. | MaccooOMeHHbIE ) 38 N-20nk-9
TIPOIIECCHI N-20nk-13
Hroro 6 10 194




5.2. IlepeyeHb NPAKTHYECKHUX 3aHATHH

O0BeM
JIUCLUATUINHBI B

HanmenoBanmne pasacia, aKa/z. gyacax
HanmenoBanune MIPAKTUYICCKOI'O 3aHATHUA
TEMBI JUCHUIIIIMHBI OYHasn 3a04Hasn

dbopma dhopma
o0y4yeHus |00y4eHus

I'mapomexannyeckne Cucremsl equaAL n3MepeHus. Cucrema
IIPOLIECCHI CH. IlepecueT U3 OHON CUCTEMBI
eIMHMI] I3MEpEHUs B Apyryto. Pacuer
OTCTOWHBIX U (PUIIBTPYIOIIUX
nentpudyr. Pacuer momuocty Ha
NEpCMCIIMBAHKC.

OcHoBbpl Temonepenayn | 3akoH Oypee. TermmonpoBogHOCTh
IIJIOCKOM ¥ IMJIMHIPUYECKOUN CTEHKHU.
Ilepenaua Tera TEMIOBBIM U3JIYYEHHEM. 6 2
Terutootnaua, pacuet kodddummenra
TEIJIO0TIAYH.

TenoBsie mpoLECcCh TemuoBeie 6anancel. OnpeneneHue
TETJIOBOW HArpy3KH TEINIOOOMEHHOTO
amrmapara ¥ pacxo/ia TeIUIOHOCUTENEH.
OnpeneneHye NOBEPXHOCTU
TeriooOMeHa. PacueT TemiooOMeHHbIX
anmnaparos.

OcHnoBbl Macconepeaun | CriocoObl BeIpaKeHUs cocTaBa (as.
[Tepecuer u3 ogHOTO crIocoba
BBIP)KEHHUS cOCTaBa (a3 B IPyroii.
Termnodusznyeckre XxapaKTepUCTHKH
pPacTBOPOB B 3aBUCHIMOCTHU OT
KOHIICHTPAILIUH U TEMIIEPATyphl.

MaccooOMeHHbIe MarepuanbHblii OanaHc npouecca
IIPOLIECCHI pextudukanuu. [Tocrpoenne pabounx
JUHUHN Tpouecca pekTudukanuu Ha [-X-
nuarpamme. TeroBoi 6anaHc
PEKTH(PUKALIMOHHOMN KOJIOHHBI. 6 2
OnpeneneHue rupaBIMuECKOro
COINPOTHBIICHUS KOJIOHHBIX allapaTosB.
Omnpenenenue quamMeTpa 1 BbICOTHI
KOJIOHHBI.

Hroro 32 10




5.3. IlepedyeHb 1a00OpPaTOPHBIX padoT

No HaumenoBanue Haumenosanue O0BeM QUCHMIUIMHEI B aKaj. yacax
/1 paszena, TeMbI 1ab0paTopHOIt pabOTHI OYHAs |0OYHO-3a0YHAsI| 3a04YHas
JUCITUTUTUHBI dhopma dbopma dbopma
oOyuyeHus | OOy4eHUs o0y4yeHus
1 | 'mapomexannyeckue OcaxeHue TBEpIbIX 2 - 1
MIPOLIECCHI YacTuUll 0J1 AeCTBHEM
CHJIBI TSDKECTH.
2 | OcHoBbl Temtonepenaun | OcaxaeHue TBEPIbIX 4 - 1
YacCTUIl MOJ1 IEUCTBUEM
CHUJIBI TSDKECTH.
3 | TenioBBbI€ MPOLIECCHI Ornpezenenrie KOHCTaHT 2 - 1
buIpTparum.
4 | OCHOBEI Uccnenosanue 2 - 1
Macconepeaauu TUAPOJUHAMUYECKUX
3aKOHOMEPHOCTEMH
KHIISIILIETO CJIOSI.
5 | MaccooOmeHHbBIE Ompenenenne  pacxoja 2 - -
MIPOIIECCHI SHEPTUU Ha
nepeMelInBaHue.
Hroro 16 - 4
5.4. 3aianusa I CaMOCTOATEIbHON PA0OTHI CTYJICHTOB
O0BbeM TUCIUTIITHHBI
B aKaJl. yacax
Ne | HanmenoBanue paszzaena, 3agaHusi, BOMPOCHI, JIst
n/m TEMBbI TUCITUTUINHBI CaMOCTOSITENTLHOTO U3yUeHUSs (3a/1aHNUA) otHa 3a0tHad
dopma dopma
oOyueHus |oOyueHus
1 | 'mppomexanudeckue Y CTpoCTBO OTCTOMHUKOB.
MIPOLIECCHI Knaccudpukammst u KOHCTPYKIIHS
(GUIBTPOB.
Knaccupukanums ¥ KOHCTpYKUUS
LHEHTPUPYT. 27 38
VYCeTpoiicTBO M NPUHIUI  JIEUCTBUSA
anmaparoB JUIsi OYUCTKU 3allbUICHHBIX
ra3os.
VY cTpoiicTBO MEXaHUYECKUX MEHIAJIOK.
2 | OcHoBHI Temonepenaun | TemmneparypHoe oJie "
TEeMIEPATYPHBIN TPaTUCHT.
TennoBoe mogo6ue. Kpurepuaibabie 27 33
ypaBHEHHUS Te100TaAa4YH. ONbITHBIE
naHgble 110 Terrooraade. CiioxHas
TEIJI00Taya.
3 | TenyoBbIe TPOIECCHI HarpeBaromue areHTel W CIOCOOBI
HarpeBaHusl.
Oxnakgarone areHTbl U CIIOCOOBI 28 39
OXJIKICHUSI.
Knaccupukanms ©W = KOHCTPYKUHHU




HaumenoBanue pasnena,

n/a TEMBbI AUCLHUITIINHBI

3agaHus, BONPOCHI, JIsI
CaMOCTOSATENILHOTO U3yUYeHUs (3a/1aHusl)

O0BeEM OUCHUIUINHEI
B aKaJ. Jyacax

O4dHas

dbopma
00y4eHus

3a04YHasn

dbopma
oOy4eHus

TEIJI000MEHHBIX alIapaToB.
Knaccudukanus u KOHCTpYKIHH
BBITIAPHBIX allapaToB.

4 | OcHOBBI Maccorepeaayn

Cnioco0OnbI BeIpaKeHHS cocTaBa ¢as.
[Tlepecuer w3  omHoro  cmocoOa
BbIpaXeHHUsI cocTtaBa (a3 B JIPYTOM.
Maccomnepenaga ¢ TBepmoi  ¢azoil.
Pacnpenenenue KOHIIEHTPaLHi
nepesaBaeMoro KOMIIOHEHTa B (pa3ax.
Huddepennmanbaoe ypaBHEHHUE
MacconpoBOAHOCTH.  Jndy3noHHbIN
KpUTEpUil buo. Kpurepunansnoe
ypaBHEHHE MAaCCOMPOBOTHOCTH.

27

38

5 | MaccooOMeHHBIE
TIPOIIECCHI

XemMocopOuus. VYerpoiicTBo
abcopOLMOHHBIX amnmapaToB. CxeMmbl
a06copOLIMOHHBIX YCTaHOBOK.
Hecop6uus. Pacuer abcopOepos.
Knaccudukamms u YCTpOICTBA
a0CcOpOLIMOHHBIX aIIapaToB.
Pexktudukanuss MHOTOKOMIIOHEHTHBIX
cMmeceil. DKCTpakTUBHAs U a3€0TPOIHAs
peKTuduUKams. YcTpoiicTBo
PEKTHU(UKAIMOHHBIX aIIapaToB.

27

38

Hrtoro

136

194

6. PacueTrHo-rpaduueckas padora

Pacuemno-epagpuueckas paboma ne npedycmompena

7. KypcoBas pa6ora

KypcoBast paGoTa siBisieTCsl 3aKII0UUTEIBHBIM 3TAIIOM W3YUEHUs TUCHMILINHEL. Ee 1nenbto
ABIIAIOTCS 3aKPEIUICHUE U YIIIyOJIeHUE MOIYYEHHbBIX CTYJAEHTAMU TEOPETUYECKUX 3HAHUM MmyTeM
pELICHUS] KOHKPETHBIX PaCYeTHO-KOHCTPYKTOPCKUX 3a1a4 I10 3aJaHHOHN TEME.

B kypcoBoil paboTe CTYJEHT JOKEH pacCcUuTaTh OJUH W3 OCHOBHBIX allapaToB
XUMHUYECKON TEXHOJIOTHH, ONPEICINTh OCHOBHBIE Pa3Mephl anmapara ¥ nogoopaTh 3TOT anmapar

10 KaTaJjioram.

KypcoBast pabota nomkHa cooTBeTcTBOBaTh BeeM TpeboBaHusM ECKJl u cocTosTs u3
pacUeTHO-TOSICHUTENIbHOM 3alMCKU U rparuecKoil 4acTH.
PacueTHo-nOsSICHUTEIbHAS 3aMIMCKA K KYPCOBOM paboTe 0JKHA COJlEPKaTh: - BBEJICHHE U
Ha3Ha4yeHHe U 00JacTh MPUMEHEHUSI IPOSKTUPYEMON YCTaHOBKU;
- ONMCaHKE MPUHIMINAAIBHON TEXHOJIOTHUECKON CXEMBI YCTAaHOBKH;
- TEXHOJIOTHYECKHE PacueThl U 0JI00p OCHOBHOTO 000PYAOBAHNUS;

- BBIBO/JBI,

- CIIUCOK MCTIOJIb3YyEMOM JINTEPATYPBI.
I'paduueckas 4acThb MPOEKTa BKIIOYAELT:
- TEXHOJIOTHYECKYIO0 cxemy ycTaHOBKH ¢ KUIIHnA;
- cOOPOYHBIN YepTEK OCHOBHOTO TEXHOJIOTUYECKOI'0 aIapara;




- Y3JIbl OCHOBHOTO arapara;
- cOOpPOYHBII YepTek OJHOTO U3 BCIIOMOTATENIbHBIX aIllapaToB.

Ha xypcoByto paOoTy BBIHOCATCS CIEIYIOLUE TEMBI:

- pac4eT TPEXKOPIyCHOM BBIIAPHOW YCTaHOBKH;

- pacyeT peKTU(PUKALMOHHON YCTaHOBKH HEIIPEPBIBHOTO JAEHCTBUS;
- pacyeT CyUIMJIbHOW yCTaHOBKH OapabaHHOTO THIIA.

8. KypcoBoii npoekrt
Kypcosoii npoexm ne npedycmompen

9. KonrpoJsanHasi padora
Koumponvnasa paboma ne npedycmompena.

10. OnenoyHble cpeacrea AJsd NMPOBECACHUHA TEKYHIECT0 KOHTPOJIHA H

l'[pOMe)KyTO‘lHOﬁ arTrecranmumn

OneHuBaHUE pe3yabTaTOB OOyUYEHHs MO JUCHUIUIMHE W YPOBHA CHOPMHUPOBAHHOCTH
KOMIETEHIIMM (YacTH KOMIIETEHIIMHM) OCYIIECTBISETCS B paMKaxX TEKYHIero KOHTPOJIS
YCIIEBaEMOCTH M MTPOMEKYTOUHOM aTTECTAIIMH B COOTBETCTBUU ¢ DOHIOM OIEHOYHBIX CPEICTB.

CremneHpb YCHEMHOCTH OCBOEHUS NUCUUIUIMHBI B CUCTEME 3a4E€THBIX €IMHUI OLIEHUBAETCS
cyMMoii 6autoB, ucxozs u3 10 MakCMMaIbHO BO3MOXKHBIX, M BKIIFOUYAET JBE COCTABIISIOIINE!

Ilepsas cocmasnawowas — OLEHKA TNpernojaBareileM HTOrOB y4eOHOW NeATeNbHOCTH
CTYACHTA TI0 N3YYEHUIO KaXKJI0TO MOAYJIS TUCIHILIMHEI B TEUCHHE MTPETyCMOTPEHHOTO Y4eOHBIM
IUIAHOM BpPEMEHHOro oTpe3ka (B cymme He Oonee, yem 8§ OamnoB). CtpykTypa Oanios,
COCTABIIIIONINX OaJUIbHYIO OILICHKY IIPEToAaBaTes, BKJIIOYAeT OTHENbHBIE AO0NMH B Oaax,
HAUMCIISiEMbIe CTYACHTY 3a YCIEUIHOCTh pPYOEKHBIX KOHTPOJEH M0 KaKIOMY YydeOHO-
00pa3zoBaTeIbHOMY MOJYIIIO.

Bmopas cocmasnaowas - 3a MOCEMAEMOCTh AyAUTOPHBIX JIEKIIMOHHBIX M MPAKTUYECKUX
3aHATUH (IPOTIOPIIMOHATIHFHO YMCITY MOCEUICHHBIX 3aHATHI).

Memoouxa pybedxicHo20 KOHMPONs NO Nepeoll cocmasiaowel OallbHOPelumuH20801
OYEeHKU.

MakcuManabHOe KOJMYECTBO OANIOB MO KaXI0My y4yeOHO-00pa3oBaTeIbHOMY MOJYIIO —
10 GamnoB. OLEHOYHOE CPEACTBO MPEACTABISIET CO0O0M OmiieT, cocTosmuid u3 4 BOMPOCOB,
c(OpPMHPOBAHHBIX Ha OCHOBE JUJIAKTUYECKOI0 MUHUMYMa COJIEpKaHMs U COJepkKaHUsd yueOHo-
00pa30BaTeNbHOTO MOMYJSI, MpPEJICTaBIEHHOIO B pabodeil yueOHOW mnporpamme. OreHka
OTBETOB Ha OWJIET OCYLIECTBISAETCS MO CIEAYIOLIEeH cxeme:

MPABWJIBHBIN U MOJIHBIM OTBET Ha BoIpoc - +2 6ania;

B 1I€JIOM NPaBUJIbHBIN, HO HE TOJIHBIA OTBET, HAJIWYHE HECYIIECTBEHHBIX OIMOOK - +1
6ayut; oTcyTcTBHE O0TBeTa — () OaUIoB;
NPUHIUIHNAIBHO HEBEPHBIH OTBET - 2 Oaia;
3a MPOITYCK Ka)I0M JIEKIIMHU U ceMuHapa o moaymto - 0,05 Ganna.

Jljs OLleHKU TEKYIIero ypoBHs (POPMHUPOBAHMUS KOMIIETEHIMH MPOBOJATCS MUChMEHHBIE
ONpochl O Teopuu (MOAYIM) U TMpakTUKe (KOHTpoJibHbIE paboThl). B KkoHIe cemectpa
IPEIYCMOTPEHO KOMIIBIOTEPHOE TECTUPOBAHHUE KAK JIOMYCK K 9K3aMEHY.

YkazaHHBIE KOMITIETEHIIMU (POPMHUPYIOTCSI B COOTBETCTBHH CO CIIEAYIONIMH dTallaMu:

1. ®opmupoBaHHe U pa3BUTHE TEOPETHUECKUX 3HAHUMU, MPETYCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIHSIMA (JIEKITMOHHBIC 3aHATHSI, CAMOCTOSITeNIbHAs paboTa CTYACHTOB);

2. IlpuoOpereHne ©  pa3BUTHE TNPAKTUYECKUX  YMEHHH, MperyCMOTPEHHBIX
KOMITETEHIMSIMA (TIPAaKTHYECKUE 3aHSTHS, CAMOCTOSITeTIbHAS pad0Ta CTYIEHTOB);



3. 3akpemieHue TEOPEeTHUYECKUX 3HAHMHW, YMEHMM M IPAKTHUYECKUX HaBBIKOB,
MPEAYCMOTPEHHBIX KOMIETEHIUSMU, B XOJI€ PELICHUs KOHKPETHBIX TEXHUYECKHMX 3a7ad Ha
IIPAKTUYECKUX 3aHATUSAX, YCIIEIIHON claun SK3aMeHa.

CdopMupoBaHHOCTh KOMIIETEHIIMM B paMKaX OCBOEHHUS JAHHOM JIUCHUIUIMHBI
OLICHMBAETCS 110 TPEXYPOBHEBOM ILIKAJIE:

- TIOPOTOBBIN YPOBEHbB SABJIAETCS 00S3aTENbHBIM ISl BCEX O0YYaIOUINXCA 110 3aBEPLICHUN
OCBOEHUS AUCLUILIINHBL;

- MPOJBUHYTHIA  YPOBEHb  XApAKTEPU3YETCS  IMPEBBIIIEHUEM  MHUHHMAJIbHBIX
XapaKTEPUCTHK C(POPMUPOBAHHOCTH KOMIETEHIMH 10 3aBEPIIEHUH OCBOCHUS TUCIUILIMHEI,

- BBICOKMH YpOBEHb XapaKTEpU3yeTCd MaKCHUMAaJIbHO BO3MOXXHOW BBIPAKEHHOCTHIO
KOMIIETEHIIMH U SBJISETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM U1 CAMOCOBEPILIEHCTBOBAHUS.

. IloporoBbiii  ypoBeHb  OCBOCHHUSI  KOMIIETEHUMH:  MMEET  CTYJIEHT,
OOHApYKMBIIMK 3HAHUE MaTepuala W3y4YeHHOW AMCUUIUIMHBI B 00BbeMe, HEOOXOAMMOM JUIS
JanbHeWIeil yueObl U mpeacTosiel paboThl Mo NpodecCuu, CIPABISIOMIUNACS C BBIIOJIHEHUEM
3aJaHMii, 3HAKOMBIM C OCHOBHOW JIMTEpaTypod, PEKOMEHIOBAaHHOW pabouell mporpammon
JUCLHUILIMHBL; TOIMYCTUBIUUM ITOTPEUIHOCTh B OTBETE HA TEOPETHUECKUE

BOMPOCHI, HO O0ONaJaloOUIMii HEOOXOMUMBIMH 3HAHUSMH JJIi HMX YCTPAHEHUS IMOJ
PYKOBOJICTBOM IIpeNogaBaTesl.

. IIpoaBUHYTBHIII YpOBeHb OCBOCHHSI KOMIIETEHLIMH: UMEET  CTYJCHT,
0OHapyXUBLIMH MOJHOE 3HAHUE MaTepuasga U3Y4eHHON TUCIUIUIMHBI, YCIEIIHO BBITOJIHSIOMUN
MPEelyCMOTPEHHBIE 33/IaHUs, YCBOUBIINI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO paboueit
IPOrpaMMOM AUCHMILIMHBL; TOKAa3aBUIEMY CUCTEMaTHYECKUM XapaKkTep 3HaHUM 110 JTUCIUILIMHE,
OTBETHUBILIEMY Ha BCE BOIPOCH OmMiieTa, HO JOMYCTUBIIEMY MPU 3TOM HENPUHLHUIHUAIbHBIC
OIIINOKH.

. Bbicokuii ypoBeHb 0CBOEHHSI KOMIIETEHIIMU: UMEET CTYACHT, OOHAPYKUBIIUI
BCECTOPOHHEE, CHCTEMAaTUYECKOE W TIyOOKOE 3HAaHHME MaTepUajoB HM3YYCHHOW JAUCUHUIUIMHBI,
YMEHHE CBOOOJHO BBINOJHATH 3aJaHUs, MPEIYCMOTPEHHBIE MPOTPAMMOM, YCBOMBIIHN
OCHOBHYIO M 3HAaKOMBIM C JONOJIHHUTEIBHOW JIUTEPAaTypoll, PEKOMEHJIOBaHHOW paboueit
IIPOrpaMMO TUCHUIUIMHBI; POSIBUBLINI TBOPUECKHE CIIOCOOHOCTH B IOHUMAaHUU, U3JI0KEHUU U
MCIOJIb30BaHNU MaTEPHUAIOB U3YUYEHHOUN NUCHUILIIMHBI, O€3ylPEYHO OTBETHBIIEMY HE TOJIBKO Ha
BONPOCHl OmiieTa, HO M Ha JONOJHUTEIbHBIE BONPOCHI B paMKax paldouell MporpaMMbl
JUCLUTIIIUHBI.

[Ipu nocTaToyHOM KayecTBE OCBOCHHUS NPUBEIEHHBIX 3HAHWM, YMEHUNW U HaBBIKOB
(OlleHKa «OTJIMYHO» Ha OJK3aMeHe M MOMYJSAX, BBIOJIHEHUU MPAKTHUECKUX 3aHATHH)
IpenojaBaTesib OLEHUBAET OCBOCHUE JIaHHON KOMIETEHIIMM B paMKax HACTOSILIEN JUCHUILIMHbI
Ha BBICOKOM YpOBHE, IPH OCBOCHHUHM IPHUBEICHHBIX 3HAHWH, YMEHUH M HaBBIKOB (OILIEHKa
«XOpOILI0» Ha IK3AMEHE U MOJYJISIX, BBIMOJIHEHUH PAKTUUECKUX 3aHATUN) — Ha NPOJABUHYTOM,
IPpY OCBOCHUHU TPHUBEIEHHBIX 3HAHUM, YMEHMI M HABBIKOB (OLIEHKA «yIOBJIETBOPUTEIHHO» Ha
9K3aMEHE U MOJYJSAX, BBINOJHEHUM MPAKTUYECKUX 3aHATUI) - Ha NMOPOroBoM YypoBHe. B
IIPOTUBHOM CJIy4ae KOMIIETEHLIUS B paMKaxX HAaCTOSILEN JUCIUIIIIMHBI CYATAETCS] HEOCBOCHHOM.

Kputepun onieHKH 1711 KOHTPOJIBHOTO TECTUPOBAHUS (JOMYCK K 9K3aMEHY):
° KOHTpOHBHOG TECTUPOBAHUEC 3a4YTCHO, CCJIM CTYACHT JaJI MPaBHUJIBHBIC OTBCTHI HA
KOHTPOJIbHBIE BOMPOCHI OT 60 1 0oJiee MPOIEHTOB.

e KOHTpOJIBHOE TECTUPOBAHHUE HE 3aYTEHO, €CJIM CTYAEHT Aall IPaBHIBHBIE OTBETHI B
npoMexytke oT 0 10 59%.

Kpurepunn onenku [11s sK3ameHa:

e OLEHKHM «OTJIMYHO» 3aciHyXHBaeT CTYJIEHT, OOHapYXMBIIUII BCECTOpOHHEE,
CHCTEMaTHYeCKOe U TIIyOOKOe 3HaHUE MaTepHalioB U3YUYECHHON JUCLUIUIMHBL, YMEHHE CBOOOTHO
BBINIOJIHATh 33JaHUs, NMPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIMN OCHOBHYIO M 3HAaKOMBIH C
JIOTIOJTHUTENIBHON  JINTepaTypoil, pEeKOMEHIOBaHHOW paboyeil mnporpaMMol JAHUCHUIUIUHBL
HpOSIBI/IBHIHfI TBOPYECKUEC CHOCOOHOCTH B INOHUMAaHUMU, H3JIOKEHHU MU HCIIOJIb30BaHUHU



MaTepuaioB M3yYECHHOW TUCIUILIMHBI, OE3yMpeyHO OTBETHBIIEMY HE TOJIBKO Ha BOIPOCHI
Ouiiera, HO ¥ Ha JOTOJIHUTEIbHBIE BOMPOCH! B paMKax padoueil mporpaMMbl JUCITUTUIUHBL.

e OLEHKH «XOpOLIO» 3acCiy>KMBAeT CTYJIEHT, OOHAPYKUBIIMK TOJHOE 3HAHUE
Marepuana M3y4eHHOM AUCHUIUIMHBI, YCIEUIHO BBIIOJIHSIOUIMI MPEAYCMOTPEHHBIE 3aJaHus,
YCBOUBIIUN OCHOBHYIO JIMTEPATYPY, PEKOMEHJIOBAHHYIO paboyeil mporpamMmoi JUCHUIUINHBL,
MOKa3aBUIEMY CHCTEMAaTUYECKUW XapakTep 3HAHUM MO JUCUUIUIMHE, OTBETHBUIEMY Ha BCE
BOTIPOCHI OMJIETa, HO JIOMYCTUBIIEMY ITPH 3TOM HENIPUHIIUITHAILHBIC OIIUOKH.

e OIEHKH «yIOBJIETBOPUTEIBHO» 3aCIyXUBAeT CTYACHT, OOHApYKMUBILIUNA 3HAHUE
MaTepuana W3y4eHHOW AMCLUUIUIMHBI B O0beMe, HEOOXOOUMOM i JalibHEHIIel yueObl U
MPENCTOSIIEH padoThI MO MPOGECCHH, CIIPABIISIFOIINICS C BBITIOJHEHUEM 3a/IaHU, 3HAKOMBIN C
OCHOBHOI1 IUTEpaTypoii, peKOMEHJOBaHHON pabouel MporpaMMoi JUCHMILIMHBL, 10N YCTUBIIUM
MOTPEIIHOCTh B OTBETE HA TEOPETUUYECKHE BOIMPOCH, HO 0OIaaOmuil HEOOXOAMMBIMU
3HAHUSAMU JUISI UX YCTPAHEHHUsI 1Ol PYKOBOJICTBOM ITPENOIaBATEIA.

e OrecHKAa «HEYJOBICTBOPUTEIHHO» BBICTABISCTCS CTYACHTY, OOHAPYXHUBIIEMY
Cepbe3HBbIe MpOOENbl B 3HAHWSIX OCHOBHOTO MaTepuajga M3Y4YeHHOW JMCUUIUINHBI,
JOIYCTUBIIEMY NMPUHIUIHAIbHbIE OMIMOKMA B BBHIOJHEHUU 33JaHUN, HE OTBETHBIIEMY Ha Bce
BONIPOCHI OWJIETa U JIOTIOJHUTEIbHBIC BOIPOCH. Kak mpaBmiio, olieHKa «HEYJOBICTBOPUTEIHHO
CTaBUTCS CTYACHTaM, KOTOpble HE MOTYT NPOJOIKHTH OOy4YeHHe [0 00pa3oBaTeIbHOU
nporpamMmme 0e3 JOMOTHUTENBHBIX 3aHATHN 10 COOTBETCTBYIONICH nuciuruinae (GpopmMupoBaHuUs
U pa3BUTUS  KOMIETCHIIM, 3aKkperyi€HHBIX 32 JaHHOW  guciumuimHoi).  OneHka
«HEYJIOBJIETBOPUTEIBHO» BBICTABIACTCA TAKXKeE, €CIM CTYJIEHT: IIOClIe Hadajga »HK3aMeHa
OTKa3ajcs €ro cAaBaTh WJIM HApyIIWI MpaBuja CAayd dK3aMeHa (CIUCHIBAJ, MOJICKa3bIBal,
00MaHOM MBITAJICS MOJYYUTH 00JI€€ BBICOKYIO OLIEHKY U T.1.).

YPpOBHU OCBOCHUSI KOMITETCHIIWM

Crynenu ypoBHei OtnauyuTenbHbIC IPU3HAKU
OCBOEHHS KOMIIETEHIINHU
[ToporoBbiii 3HAET U MOHUMAET TEOPETUUECKUI MaTEepUall C HE3HAYUTEIbHBIMHU
(YAOBIETBOPUTENBHBIN) npobenaMu

HC JO0CTAaTOYHO YMECT IMPUMCHATH MNPAKTHYCCKHUEC 3HAHUA B
KOHKPCTHBIX CUTYyalluAgX

HU3KOE KauyeCTBO BBIMOJIHEHMUS] Y4YEOHbIX 3aJaHUi (HE BBI-
MIOJTHEHBI, TUOO OLIEHEHBI YNCIIOM 0aioB, OJIM3KUM K MUHUMAJb-
HOMY); HU3KHUU YPOBEHb MOTHBALH YYEHHS;
HEC(OPMHUPOBAHHOCTh HEKOTOPBIX NMPAKTHUECKUX HABBIKOB IPHU
IIPUMEHEHHUH 3HAaHUI B KOHKPETHBIX CUTYalUsAX

[IpoaBUHYTHIN (XOpOIIO) | 3HAET U MOHUMAET TEOPETUUECKHI MaTepuasn JOCTaTOYHO IMOJHO,
6e3 mpobenoB

HC O0CTAaTO4YHO YMECT IMPUMCHATH MNPAKTHYCCKHUEC 3HAHUA B
KOHKPCTHBIX CUTYyaluAX

JIOCTaTOYHOE KadyeCTBO BBIMOJIHEHUSI BCEX MPETyCMOTPEHHBIX
nporpamMmoii o0yueHust y4eOHBIX 3aJJaHuii (HU OJHOTO U3 HUX HE
OLICHEHO MUHUMAaJIbHBIM YHCIIOM 0ajyioB, HEKOTOpbIE BUbI 3374~
HUI BBIMOJHEHBI C OMIMOKaMH); CpEeAHUN YpPOBEHb MOTHBALIUU
y4eHHMsI,  HejocTaToyHas  c(OPMHPOBAHHOCTH  HEKOTOPBIX
MIPaKTUYECKUX HABBIKOB IPU IPUMEHEHUH 3HAHUI B KOHKPETHBIX
CUTYaIUIX

Bricokuii (0TIHYHO) 3HAET U MOHUMAET TeOPETUUYECKUIl MaTepuas B MOJHOM O0BbEME,
0e3 mpobenoB




[TonHocThIO  chopMuUpOBaHBI ~ HEOOXOAMMBIC  MPAKTHUYECCKUE
YMCHU ITPU MPUMCHCHUN 3HAaHUH B KOHKPCTHBIX CUTYyallUAX

BBICOKOC Ka4yeCTBO BBIMOJIHEHUS BCEX IPEIyCMOTPEHHBIX
nporpaMMoil oOy4deHusi yueOHBIX 3aJaHuil (OLIEHEHBI YHCIOM
OaioB, OJIM3KMM K MAaKCHMAaJbHOMY); BBICOKHH YpOBEHB
MOTHBAallMM  y4eHHS;  CPOPMHUPOBAHHOCTH  HEOOXOAMMBIX
MPAKTUYECKUX HABBIKOB MPH NPUMEHEHUU 3HAaHUI B KOHKPETHBIX
CUTYalUsAX
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37.
38.
39.

BOHpOCLI AJIA JK3aMEHa

[Ipeamer u 3aaun Kypca MpoLecChl U anmnaparhl.
Knaccudukanus 0CHOBHBIX TPOLECCOB XUMUYECKONU TEXHOIOTHH.

OO01re NpUHLIKIIBI aH

aJIn3a 1 pacucTa IpounccCcoB M arIiapaTros.

[Tpunuuner moaenupoanusi. OCHOBBI TEOPUH MOAOOUS.
Krnaccudukanus u MeToapl pa3IeicHIs] HEOAHOPOIHBIX CHCTEM.
MatepuanbHblii 6aaHC MPOIIECCOB Pa3AeIeHUS HEOAHOPOIHBIX CHCTEM.
OcaxzaeHue o1 JeHCTBUEM CUJITBI TSDKECTH, CKOPOCTH OCAXKICHUS.

PacyeT 0OTCTOMHUKOB.
JIBM>KEHUE KUIKOCTH

TEIIOBOTO OajaHca.
MHOTroKOpITyCHBIE BBI
MarepuanbHblii U Tl

KOHCTPYKI_[I/II/I OTCTOMHHUKOB.
4Cpe3 HCIMOABUIKHBIC 3CPHUCTBIC U ITOPHUCTHIC CIIOH.

. I'unponuHamMyKa KUMSALIMX 36PHUCTBIX CIIOEB.

. ©Gunbrpanus. Buabl u crmocoOs! GUIbTpanuu, GUILTPOBATLHBIC TTEPETOPOIKH.
. OcHOBHOE ypaBHEHHUE
. KoncranTs! ¢punprparum.

. Koncrpykuuu ¢punbTpos.

. HenTpudyrupoanue, neHTpOOSIKHAS CHITa, (PaKTOP pa3iciiCHUs.

. Pacyer OTCTONHBIX U PUIBTPYIOLUIUX LEHTPUPYT.

. Kimaccudukanus u KOHCTpYKITUU IICHTPUQYT.

. OuncTKa 3anblJICHHBIX TA30B.

. [lepememuBanme B )KUJIKHX CpesiaX, CIOCOOBI TICPEMEIITHBAHHS.

. MexaHuueckoe nepeMeniuBanmue, pacyeT MOIIHOCTH Ha MepeMeluBaHue.
. Korcrpyknuu memasnok. O6iactb UX TpUMEHEHUSI.

. OcHoBsl Teruionepenaun. CriocoOsI epeHoca Terna.

. TertmoBwie Oanancel. OCHOBHOE ypaBHEHHUE TETUIONIEPEIauH.

. 3axon ®Oypre. udde
. YpaBHEHHE TEILIONPO
. TertoBoe U3nydeHue.
. Ilepenaya temia KOHB
. Huddepennnansueie
. TermmoBoe nmogooue. ONBITHRIE JaHHBIE 10 TEIIOOTAAYE.

. Termonepenayua, ko3 GUIUEHT TeTJIONepeIadn, CPeIHSS IBUKYIIas CUIIa.

. HarpeBanue, HarpeBaromue areHTbl U CIOCOOBI HATPEBAHUA.

. OxJaxxaeHne, OXJIKIAI0IINE areHThI, CIIOCOOBI OXJIAXKICHHU S, KOH/ICHCAIHS.
. KoncTpyknnu temninoo
. Pacyer TeninooOMeHHBIX anmaparos.
. PacueT koHZI€HCATOPOB TIApPOB.

. BermapuBanue. OHOKOPITYCHBIE BBITIAPHBIE YCTAHOBKH, YPAaBHEHHSI MaTepUATbHOTO H

(dbunpTpanuu.

PEHLMAIBHOE YPABHEHNE TEILUIONPOBOJHOCTH.
BOJTHOCTH IUIOCKOM M [IWJIMHAPUYECKOW CTEHKH.

exueii. 3akon HeroToHa.
ypaBHEHHUSI KOHBEKTUBHOT'O TETNIOOOMEHA.

OMEHHBIX aIllaparoB.

[IapHbIE YCTAaHOBKH, cXeMbl MBY.
JI0BOM 0ajlaHC MHOTOKOPITYCHOM BBIITAPHON yCTaHOBKHU.

Pacuer MHOT'OKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK.
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50.
51.

52.

53.
54.
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56.
57.
58.

59.
60.
. Mpunamun pextudpukanuu. Cxembl peKTHPUKATUOHHBIX YCTaHOBOK.
62.
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65.
66.
67.
68.
69.
70.
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71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

KoHCTpyKIIMY BBIApHBIX anmapaTosB.

. Kimaccudukanms u xapakrepucTika MacCOOOMEHHBIX MPOIIECCOB.
. ®a3oBoe paBHOBecue. JIMHUS paBHOBECHS.

43.
44.

YpaBHeHHE MaTepralibHOTO Oananca. Paboyast TuHwMs.

CkopocTb Macconepenoca. MonekyinsipHasi U TypOyneHTHast 1updy3usi, KOHBEKTUBHBIN
nepeHoc.

JuddepennmanbHoe ypaBHeHHE KOHBEKTUBHON 1B dy3HH.

MexaHU3M 1 MOJIENIA MacCOIePEeHOCa.

YpaBHEHHE MaccOOTAAuH. Y paBHEHHE MACCOIEpEIayn.

YpaBHEHHE QTUTUBHOCTH ()a30BBIX COMPOTUBIICHUH.

Cpenusist ABHXKYIIas CHJIA TIPOLIECCOB MacCOepeaayH.

Yucno enuHuIl iepeHoca. BricoTa eTMHUIIBI TepeHoca.

OnpeneneHne  OCHOBHBIX  pa3MEpoOB  MacCOOOMEHHBIX  ammaparoB.  Juamerp
MacCOOOMEHHBIX allapaToB.

Omnpenenenne BBICOTBI MAacCOOOMEHHBIX anmapaToB. AHATUTUYECKHA U TrpadudecKuii
METOJI OTIPE/ICTICHUS YHCIIa CTYIICHEeH KOHTAKTA.

Maccormepenaya ¢ TBepaoi (hazoiu.

AOGcopOuus. PaBHoBecue nipu abcopOumu, 3akoH I eHpH.

MarepuanbHbIi ¥ TETIUIOBOH OanaHnc abcopOuuu.

VYerpoiicTBo abcopbepos.

Cxema abCcopOITMOHHBIX YCTaHOBOK. J{ecopOrus.

[Teperonka >kuaKocTH M pekTU(dUKanus. XapaKTepUCTUKU JBYX(a3HBIX CHCTEM Iap-
KHUJIKOCTh U MX KIaCCUPUKAIIHSL.

®da30Boe paBHOBECHUE B UCATBHBIX U PEAbHBIX CMECSX.

IIpocTas neperoHka u €€ BUJIbI.

MarepuanbHblii 6ananc peKTU(UKAMOHHOW KOJIOHHBI. Y paBHEHUS pabounX JIMHUH.
[TocTpoenue pabouux nTuHUMA Ha Y-X — THarpamme.

MuHumanbHOe U IeHCTBUTENBHOE (PJIErMOBOE YUCIIO.

TennoBoii GanaHCc peKTUPUKALIMOHHON KOJIOHHHBI.

PexTudukanus MHOrOKOMIIOHEHTHBIX cMecell. CreranbHble BUJIbI peKTU(DUKALINH.
VYcTpoiicTBO peKTH(PUKALIMOHHBIX alapaToB.

Cymika, BUJIbI U CIIOCOOBI CYIIKH.

OcHOBHBIE TapaMeTPBI BIAKHOTO Bo3ayxa. [-X- quarpamma Bi1aKHOTO BO3JIyXa.
PaBHOBecue npu cymke. BiiaxxHOCTh MaTepuana 1 U3MEHEHHE €r0 COCTOSIHUA B IPOLIEcce
CYILKH.

@OpMBI CBSA3M BJIaru ¢ MaTepuaIoM.

MarepuanbHblii Oananc cymku. Pacxo Bo3ayxa Ha CyIIKY.

TennoBoii 6ananc cymiku. Pacxoy Temia Ha Cymiky.

AHaJIUTUYECKUN METOJ] pacyeTa MpoLecca CyIIKH.

['padpoananuTryeckuii MeTO pacueTa mpolecca CyIIKy.

BapuanTs! niporiecca CyIKH.

CxopocThb U IEpUOABI CYIIKH.

M HTEHCUBHOCTD UCIIAPEHUS BIIary.

IlepemenieHue Bjiaru BHyTpU MaTepuana.

IIpoXOKUTENBHOCTD IIPOLIECCA CYILIKU.

Y CTpolCTBO CYIIUIIOK.



11. YyeOHO-MeTOANYECKOE 00ecTIeueHHe TUCITUILINHEI

11.1 Pexomenpyemas aureparypa

1. boponymua JI.M. Ilpouecchl u anmapaTbl XHMHYECKOW TEXHOJIOTHH : Y4eOHOE
nocobue / boponynmun J[.M., UBanen B.H.. — KemepoBo : KemMepoBckuii TE€XHOIOTHYECKUN
WHCTUTYT NMUIIEBON NTpoMbIuIeHHOCTH, 2007. — 168 ¢. — ISBN 978-5-89289-435-7. — Tekcr :
SJICKTPOHHBIA // DnekTpoHHO-OuOamoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/14388.html

2. ®ponos B.®. Jlekumu no kypcy «lIpomeccsl M ammaparbl XMMHYECKOU
texnonorun» / ®ponos B.®.. — Cankr-IlerepOypr : XUMU3AAT, 2020. — 608 c. — ISBN
078-5-93808-348-7. — TekcT : 3NeKTpOHHBIH // DnekrpoHHo-OMOMMoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/97816.html

3. Pomanko II.I'. Meroasl pacuera NpOLECCOB M allapaToB XUMHUYECKOU
TEXHOJIOTHH (IIPUMEPHI U 3a/1a4H) : yueOHoe nocobue ams By3oB / Pomankos I1L.I'., ®ponos B.®.,
Onucrok O.M.. — Cankr-Iletepoypr : XUMU3AT, 2020. — 544 c. — ISBN (078-5-93808-
349-4. — Tekcrt : MeKTPOHHBIN // DnexkTpoHHO-O0nOmoTeunas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/97815.html

4. AxbaeBa J[.H. TecroBbie 3amanus mo aucuuiuimHe «OCHOBHBIE MPOIECCH U
anmaparbl XMMUYECKOH TexHoJorum» : ydyebnoe mocobue / Axbaea J[.H., Emosa X.T.. —
Anmartsl : Kazaxckuil HallMoHaabHBIA yHHBEpcUTET uUM. anb-Papadu, 2014. — 86 c. — ISBN
978-601-04-0438-0. — TekcT : SJEKTPOHHBIA // DaeKkTpoHHO-OmMOMMoreyHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/58754.html

5. PasunoB A.W. Ilpoueccel u ammapaThl XWMHUYECKOW TEXHOJOTHUHU : yueOHOe
nocobue / PasunoB A.U., Knunos A.B., IpskonoB I'.C.. — Kazanb : Ka3zanckuii HallmoHaIbHBIHA
MCCIIEI0OBATENbCKUN TexHoornueckuit yausepcurer, 2017. — 860 c. — ISBN 978-5-7882-
2154-0. — TexkcT : 2neKTpoHHBbIH // DnekTpoHHO-0Mbanoreynas cuctema [PR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/75637. .html

6. I'yxens HO.A. Ilpoumeccel M ammaparbl XMMHYECKOM TexHosoruu. Y.1.
['mapomexaHuyeckre mpouecchl M ammaparel : ydeObHoe mnocobue / Iyxens HO.A.. —
bnarosemenck : Amypckuil rocynapcTBeHHbI yHuBepcurer, 2019. — 96 c. — Tekcr :
AIIEKTPOHHBIN // DnexkTpoHHO-OmOmmoTeunas cucremMa [PR BOOKS : [caiitr]. — URL:
https://www.iprbookshop.ru/103906.html

7. I'yxens FO.A. Tlporeccsl u anmapaTsl Xumuueckoil Texnosoruu. Y.2. TemnoBsie
mporecchl U anmaparsl : yueoHoe mocobue / ['yxenp FO.A.. — bmaroBemieHck : AMypCKuid
rocynapctBeHHblii yauBepcuter, 2020. — 65 c. — Tekct : 3JIeKTpOHHBIN // DIEKTPOHHO-
OuboTeYHast cucremMa IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/103907.html

11.2. Ilepuoanyeckue u3aHust
He ucnonvsyromesa

11.3. HopMaTHBHO-NIPABOBbI¢ AKTHI M HHbIE IPABOBbIC JOKYMEHTbI
He ucnonvsyromces


https://www.iprbookshop.ru/14388.html
https://www.iprbookshop.ru/97816.html
https://www.iprbookshop.ru/75637.html
https://www.iprbookshop.ru/103906.html

11.4 IlepeyeHb 2JIEKTPOHHO-00pa30BaTEJIbLHBIX PECYPCOB

1. VYuyebHO-MeTOoAMYEeCKHME Marepuanbl 10 AucHuIuimHe «OCHOBBI DHEPro- H
pecypcocOepexeHus» (IEKTPOHHBIM o0pa3oBaTenbHbI pecypce pasmemeH B HMOC 3OTU
(pumman) CI'TY umenu ["arapuna FO.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1510

2. Caiitr OTU (bumman) CI'TY umenu ["arapuna FO.A. http://techn.sstu.ru/

11.5 Dy1eKTPOHHO-0MOIHOTEYHbIE CHCTEMbI
1. «OBC IPRbooksy,

2. «OBC elibrary»

3. OBC «KOHCVYJIbTAHT CTYAEHTA»

11.6 Pecypcbl nHpOPMALHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AHTEpHET»
http://elibrary.ru / Hay4ynas amekTpoHHast OnGiaroTexa

http://www.iprbookshop.ru / Dnextponnas 6ubnmuoreunas cucrema [IPRbooks
http://lib.sstu.ru / Hayuno-texanueckas oubauorexka CI'TY umenu ["arapuna FO.A.
https://www.edu.ru / «Poccuiickoe odpazoBanue» - GpeaepaibHbIN TOPTAI
http://www.runnet.ru / deaepaibHasi yHUBEpPCUTETCKAsi KOMITBIOTEPHAs ceTh Poccun

Nk W=

11.7 IleuyaTHble M 3JIeKTPOHHBbIE oOpa3oBaTelbHble pecypchl B ¢opmax,
aJanTHPOBAHHBIX /UIS CTYAE€HTOB € OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/0pPOBbsl (I
TPy U NOTOKOB ¢ TAKMMH CTYJA€HTAMM)

1. ApantupoBanHas Bepcuss HObB, i wucnonp3oBaHus HMHBaNMAAMM W JIMIAMH C
OIrpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbA

Obyuaromuecs w3 yucia wHBaIMAOB u Jull ¢ OB3 obecrneyeHsl MeyaTHBIMU U
JICKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM
UX 3/10POBBSL.

12. UndopManiuoHHO-CIIPABOYHbIE CHCTEMbI U TPOodecCHOHATbHBIE 0a3bI JAHHBIX

OO6yuaromumcst obecriedeH A0CTyn (yAJICHHBIA JOCTYI), B TOM YHCJIE€ B cllydyae
MPUMEHEHUS JJIEKTPOHHOTO OOy4YeHHs, IWCTAHIIMOHHBIX 00pa3oBaTEeNbHBIX TEXHOJOTUH, K
COBpPEMECHHBIM HpO(i)eCCI/IOHaJ'II)HI)IM Oaszam AJaHHBIX U I/IH(bOpMaIII/IOHHI)IM CIIpaBOYHBIM
CHUCTEMaM.

12.1 Ilepeyenb HHGPOPMANMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBouHnas nmpasoBast cucreMa «KoncynbranT [Lmroc»

12.2  IlepeyeHb  HMH(OPMAIMOHHBIX  TEXHOJOTHMH,  HMCHOJIb3yeMbIX  IpPH
OCYILIECTBJICHMH 00pa30BaTEJBLHOI0 Mpouecca IO JMCHUILUIMHE, BKJIOYasg IepedeHb
NPOrpaMMHOro odecreveHust

OOpa3oBarenbHbIii MpollecC MO JUCHUIUIMHE obOecreueH HEeoOXOIUMBIM KOMIUIEKTOM
JMIEH3MOHHOTO U CBOOOJHO PAacIpOCTPaHSIEMOro MPOTPaMMHOrO oOecreyeHusl, B TOM YHUCIIe
0TEYECTBEHHOI'O MPOU3BO/ICTBA (MOAJIEKUT OOHOBJIECHUIO IPU HEOOXOTUMOCTH).

1) JluneH3noHHOE MPOrpPaMMHOE 0OECTICUCHUE:

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint), GoogleChrome.

2) (CB0060JHO pacmpocTpaHsieMoe TPOrpaMMHOE oOecrieueHue

Kaxnplii oOydaromuiics B TeYeHHME BCEro IMepHoAa oOydeHUs oOecreynBaeTCs
WHAUBUAYaJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOJIIMOTEYHOM CHCTEME U
3NIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEeIbLHON Cpejie.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1510
http://techn.sstu.ru/
http://elibrary.ru/
https://www.edu.ru/
http://www.runnet.ru/

12.3  Ilepeyenr  HMH(pOPMAIMOHHBIX  TEXHOJIOTHH, HCHNOJb3yeMbIX  IIPH
OCYILLECTBJICHMH 00pa30BaTeJIbHOIO Ipolecca IO IMCHUILIMHE, BKJYasg IepevyeHb
NPOrpaMMHOI0 obecre4eHus

OOpa3oBaTeNbHBIA MPOILECC MO TUCIHIUIMHE O0ecredYeH HEOOXOJAMMBIM KOMIUIEKTOM
JIMIIEH3UOHHOTO M CBOOOJHO pacIpOCTPaHSEMOr0 MPOrpaMMHOTO OOECIICYCHHS, B TOM YHCIE
OTEYECTBEHHOTO MPOMU3BO/ICTBA (TIOJIC)KUT OOHOBJICHUIO ITPU HEOOXOIUMOCTH).

Kaxnpiii  oOydwarommiics B TEYEHHE BCEro TMepuona OOydYeHHs O0ecTeunBaeTCs
WH/IMBUYAIbHBIM HEOTPAaHHMYCHHBIM JIOCTYIIOM K O3JICKTPOHHO-OMOJIIMOTEYHOH CHUCTeMe u
AJIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEILHON Cpe/Ie.

13. MaTepuanbHO-TeXHH4YECKOe o0ecrevyeHne

Yuebnas ayoumopus ons nposedeHus 3aHAmull 1eKYUOHHO20 MUNA, 8bINOJIHEHUS
KYPCOBbIX pabom, mekyuje2o KOHmpOoJis U NPOMeNCYMOYHOU ammecmayuu, 2pynnosuix u
UHOUBUOYATILHBIX KOHCYIbMAYULL

YKOMIIJIEKTOBaHA CIEIHATU3UPOBAHHON MeEOETbI0 M TEXHHYECKUMH CpPEACTBAMHU
oOyuenus: 12 cronos, 24 cryna; pabodee MecTo MpenojaBaTels; JockKa s HalWCaHUS
dnomactepom;  mpoektop BENQ 631, pynoHHBII MpOEKIMOHHBIA SKpaH, HOYTOYK C
NOJKIIOYEHHEM K CeTH C BBIXOJOM B VHTepHeT ® JocTynmoM B HWH(GOPMAIMOHHO-
obpazoBarensuyio cpeny OTU (punuan) CI'TY umenu [Narapuna FO.A., yuyeOHO-HarnsigHbIe
nocoOusi, 06ecreurnBalONINe TEMATHIECKUE MILTIOCTPAIIMH TI0 padoyel mporpaMMe JUCIUTUINHBL.

Yuebnas ayoumopus ons nposedenus 3aHamuil 1a00pamopHo2o U NPAKmMu4ecKko2o mund

YKOMIIJIEKTOBaHA CHEIHATM3UPOBAHHONH MeOeIbl0 W TEXHHYECKUMH CpEACTBAMHU
oOyuenus: 12 cronos, 24 cryna; pabodee MecTo MpenofaBaTels; JOcKa MAJis HalWCaHUS
¢nomactepom;  mpoektop BENQ 631, pynoHHBI NpPOEKUMOHHBIH 3KpaH, HOYTOYK C
MOJKIIIOUEHUEM B CeTh C BBIXOJOM B HMHTepHeT W JocTynmoM B HH(OPMAIIMOHHO-
obpazoBarensuyio cpeny OTU (pwman) CI'TY umenu [Narapuna FO.A., yueOHO-HarmsigHBIC
noco6wus, obecreynBarolie TeMaTHYeCKHe UILUTIOCTPAIUH 110 pabouelt mporpaMmme JTUCIUTLTMHBI

YKOoMIIIEKTOBaHA 000PY/I0BaHHEM:

KoMmruiekcHplli cTeHa A WM3Y4YeHHs] TPOIECCOB B MHOTO(a3HBIX CHUCTEMaX «ras -
TBEPIOE», «ra3 — OJKHIKOCTb - TBepaoe» LleHTpudyra, ycTaHOBKM HECTaHIAPTHOTO
W3TOTOBJICHHSI: YCTAHOBKA JJISl OMPENENICHUS CKOPOCTH OCAXACHUSA TOJ JCHCTBHEM CHIIbI
TSDKECTH; JlabopaTtopHas IeHTpudyra Ui pas3felieHus HEOJHOPOJHBIX CHCTEM B TIOJE
[EHTPOOEKHBIX CHJI; yYCTAaHOBKA MJIsi ONpEAENCHUS KOHCTAHT (UIbTpAIH; YCTaHOBKA IS
UCCIIIOBAaHHS THAPOJUHAMUKH KHITALIETO CJIOS; YCTAHOBKA JJISl OINPENENICHUS] MOIIHOCTH Ha
nepeMenInBaHue B )KUIKUX cpeaax.

Ayoumopus 015 Kypco8o2o npoekmupo8aHus.

YKOMIUIEKTOBaHA CIEIUAIN3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEACTBAMHU
oOyueHnus: 12 cromnos, 12 cTynbeB; pabodee MeCTO MpenoaBaTelis; MapKkepHast 1ocka, 12
kommetorepoB (I 3/ 8 I'6/ 500), monutopst 24' BENQ, LG, Philips, knaBuatypa, MbIIIb).
Kommbroreps! 00beIMHEHBI B JIOKAIBHYIO CETh C BBIXOJIOM B IHTEpPHET U JIOCTYIIOM B
uHpopMalnoHHO-00pa3oBarenbHyto cpeny DTU (punuan) CI'TY umenu Narapuna 10.A.,
y4eOHO-HaTJIsAIHbIE TTOCOOUS, 00€CTIEUNBAIOIINE TEMATHUECKUE MILTIOCTPAILIUU 110 paboyeid
nporpaMMme JUCIUTLTUHBL

PaGouyr0 MpOrpaMMy COCTABHII JI.TEXH.H., TOUEHT _ (/- /Hepemyxuna 1.B.

A

Py



14. lonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoit / /

BHeceHHbIe M3MEHEHNs YTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 ropma, mpoTokos Ne

[Ipencenarens YMKH / /




