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1 BBEAEHUE

BaxxHyto gacTh TeopeTHdecKod W MpOo(eCCHOHATBHON IpPaKTHUECKOH
MOATOTOBKU CTYJCHTOB COCTABJIAIOT NMPAKTUYECKHE 3aHATHS M J1a00paTOpHBIE
paboTsI.

CocTaB 1 conepKaHne MPaKTHUECKUX 3aHATHHA M Ja0OpaTOpHBIX padboT
HaINpaBJICHBI Ha peanu3anuio JEUCTBYIOIETO (enepanpHOTO
rocy1apCTBEHHOTO 00pa3oBaTeILHOTO CTaHjapra CpeIHero
npodeccroHansHOrO 00pa3oBaHusl.

Benymeid IuAakTU4ECKOH LENbI0 IPAKTUYECKUX 3aHATUN SABIIACTCS
(opMHpOBaHME TPAKTUYECKUX YMEHUH - TpodeccHOHANbHBIX (YMEHHH
BBINIOJIHATh ~ ONpPEJCNICHHBIE  JEHCTBHUS, OINEpalud, HEoOXOAUMBIE B
MOCJIEAYIONIeM B  NPO(ECCHOHATIBHOW IEATENbHOCTH), HEOOXOOMMBIX B
Hocyeyronie yaeOHoH AeITeIbHOCTH MO MPO(HECCHOHATIBHBIM MOIYJISIM.

B cootBerctBum c¢ paboueii mporpammoit IIM 03. VYyactue B
SKCIIEPUMEHTANBHBIX U HCclieoBaTenbekux padorax MJIK.03.01. TexHonorus
UCCIIEN0BATEIbCKON JESTETbHOCTH HIPEIyCMOTPEHO MPOBEICHHUE
MpaKTHIECKUX pador.

B pesynbraTe UX BBINOJIHEHHS, 00yJarOmUACs TOIDKEH:

ymemb.

- YCTaHaBJIMBATh U MOJAEPKUBATh ONTUMANbHBIE TapaMeTPhl TEXHOJIOTUH;
- moA0UpaTh ONTUMAIIBHBIH COCTaB CHIPHS;

- IPOTHO3UPOBATh Ka4eCTBO NMPOIYKINH, UCXO/A U3 CBOWCTB U COCTaBa
HCXOJIHOTO CBIPhS;

CopeprkaHue TNPaKTUYECKUX W JIAOOPAaTOPHBIX pabOT OpHEHTHPOBAHO HA
(hopmupoBaHue OOMMX KOMIETEHIMI 110 MPO(ECCHOHATLHOMY MOIYIIIO OCHOBHOM
npodeccnoHanbHON 00pa30BaTeIbHON IPOrPaMMBI TI0 CHEIMAITBHOCTH:

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BRIOMPATh
THUITOBBIE METOJIBI M CIIOCOOBI BHITIOJTHEHHS TPO(ECCHOHATBHBIX
3aj1a4, OLEHUBATh MX 3(PEKTUBHOCTD U Ka4eCTBO.

OK 4. OcylecTBiaTh  MOWCK W HCHOJNB30BaHUE  WH(OpMaIuy,
HE00X0IMMOit JUISL 3¢ HEeKTUBHOTO BBIIIOJIHEHUS
npodeccnoHaNbHBIX 3a/1a4, TPO(HEeCCHOHATBFHOTO M JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonp30Bats HHOOPMAITHOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B IPO(ECCHOHATILHOM e TETBHOCTH.

OK 6. PaGoTath B KoIeKTHBE M KoMaHze, 3(dexkTHBHO oOmarbes ¢
KOJUIETaMH, PyKOBOZCTBOM, ITOTPEOUTEISIMU.

OK 9. OpueHTHPOBAThCS B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTUI B

HpO(I)CCCHOHaHLHOﬁ JACATCIbHOCTU
141 OBJIAACHUIO HpO(i)eCCI/IOHaI[BHHN[I/I KOMIICTCHIUAMMU:



[IK 3.1. [IpuauMaTh y4acTHe B pa3padOTKE HOBBIX TEXHOJOTHH M
TEXHOJIOTUYECKHX MIPOIIECCOB.

IIK 3.2. YyacTBOBaTh B OOECHEYECHHUH M OLEHKE SKOHOMHYECKOH
3¢ (eKTHBHOCTH.

IIK 3.3. Odopmmsars pe3yIBTATHI AKCIEPUMEHTAIBHON u
HCCIIEI0BATEIbCKON NESTEIbHOCTH.

Brimonnenue cryneHramu npakmuueckux pabom mo IIM 03. Yuactue B
JKCICPUMCHTANBHBIX U HCCIIeoBaTebckux padorax MJIK.03.01. TexHonorus
UCCIIEI0BATEIbCKON AEATEIbHOCTH HAIPaBJICHO Ha!

- 00o0uIeHe, cUCTeMaTH3aluIo, YIIyOJeHHe, 3aKpelIeHUe, pa3BUTHE
U JIeTaJIU3alHIo0 NOJyYEeHHBIX TEOPETUUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM
MEXIUCIUATUIMHAPHBIX KYPCOB;

- (QopmmpoBaHWE YMCHHH MPHUMEHSATh IIOJyYEHHBIC 3HAHHUA Ha
MpaKTUKE, pealn3aldi0 CeIWHCTBA WHTCIUIEKTYallbHOH ¥ TPaKTHYECKOU
NIESTeTTHbHOCTH;

- pa3BHUTHE HHTEIUICKTYAJIFHBIX YMEHHH y OYyIyIINX CICIHAAIHACTOB:
AHATUTHYECKUX, TPOSKTUPOBOYHBIX, KOHCTPYKTHBHEIX H JIp.

[TpoOmKUTENEHOCTD BBIMOJIHEHHS IPAKTUYECKON padOThI COCTaBISIET HE
MEHee [ByX AaKaJIeMHYECKMX 4YacOB M IPOBOAUTCS IIOCNIE COOTBETCTBYIOIIErO
3aHATHS, KOTOpOE OOecrevrBaeT HalIW4Me 3HAHWH, HEOOXOIMUMBIX Ui ee
BBIIIOJIHEHMYSL.



2 METOAJUYECKHUE YKA3AHUSA

Tema 1.1
OO0uue NPUHIUIBI M TEXHOJIOTHS MPOEKTHPOBAHNUS JOMEHHBIX I[€X0B U
neyveii

IIpakTnyeckoe 3ansTue Ne 1
CocraBieHue 3aJaHUS HA IPOCKTHUPOBAHNE JOMEHHOTI0 1IeXa

®opmupyeMas KOMIIeTeHIUs:
MK 3.1. [Ipunumarh yyactue B pa3pabOTKE HOBBIX TEXHOJIOTHMH M
TEXHOJIOTHUECKUX MPOLIECCOB.

Heapb padotbl:
HAYYUTHCS COCTaBIIATH 33JaHUE HAa POSKTUPOBAHNUE JTOMEHHOTO IIeXa

BeinoJsinus padory, Bel Oyaere:
ymems.
- COCTABILATh 3a/laHKE HA IPOEKTHPOBAHUE JOMEHHOIO LieXa

MarepuanbHoe o0ecnieyenue:
Koncnekr nekuuit mo pazneny 1 «IIpoektupoBaHue JOMEHHBIX IIEXOB U
neyemn

3ananmue:
Pa3paboTate W cOCTaBUTH 3alaHWEe HA MPOCKTHPOBAHUE IOMEHHOTO
[I€EXa B COCTaBe OJIHOM JJOMEHHOM ITeYH

IMopsiaok BbINOJTHEHHS Pa0OTHI:

1. O3HaKOMHUTCS C METOJAUYECKUMHU YKa3aHUSIMHU IO MPAKTUYECKOMY
3aJ]aHUIO.

2. BeimosHuTh 3a1aHue.

3. OdopMuTh pabOTy B TETPaIH IS MPAKTUICCKUX 3aHSATHIA.

Xon padoTsl:

1. CocraBuTh 3aJjaHHe HAa MPOCKTHPOBAHUE JOMEHHOTO II€Xa COTJIACHO
CBOEMY BapHaHTY

2 B 3amanuu mpopaboTaTh CICAYIONIME BOMPOCHL:



- O6beM IPOU3BOJICTBA  COPTAMEHT MPOIYKIINH;

- CocraB JOMEHHOTO IieXa, 00beM M KOHCTPYKIHS JOMEHHBIX Ieuei, a
TaK)Ke pacyeT KOJUYEeCTBA OCHOBHOT'O TEXHOJIOTHYECKOT0 000pyA0BaHuS;
- MlcTOYHMKH CBIPBIX MATEPHATIOB U TOIUIMBA, MMOKA3aTENId MX Ka4decTBa,
pacder B MOTPEOHOCTH ChIPhS M TOILTHBA;

- TexHUYecKUe YCIOBHS JUIS TOJCOCAWHECHUS] K UCTOYHUKAM DIIEKTPO H
TEIOCHAOKEHHS;

- HUcmosnp3oBaHMe  HOBEHINIMX  HAYYHO-HCCIIEAOBATENLCKHUX U
KOHCTPYKTOPCKHX Pa3pabOTOK B OOJIACTH TEXHOJOTHH W KOHCTPYKIHH
000pyI0BaHUS;

- Paspabotka 3amaHuMii HAa TNPOCKTUPOBAHWE, H3TOTOBJICHUC W
ONMpOOHPOBAHUE HECTAHIAPTHOTO 00OPYIOBAHHS,

- Heo6xoaumMocTh MpoBeICHUSI JOMOIHUTENbHBIX HAYYHBIX UCCIICAOBAHMU
Y U3BICKaHUI B 00JACTH TEXHOJOTMH W KOHCTPYKIIMH arperara (3aka3quk
MPEIOCTABIISIET MPOCKTAHTY BCE HEOOXOAMMBIC OTYETHI M MATEPHANBI IO
HAY4YHO-HCCIIEI0BATEILCKUM paboTam);

- B 3ajgaHuu TOYHO OroBapHBacTCS MECTO CTPOMTEIBCTBA II€Xa HIIH
JIOMEHHOM TIeUN U HEOOXOIMMEBIE T€0JIOTHIECKHE N3BICKAHMS.

®opma npeacTaBIeHHUs pe3yJibTara:
Pa60Ta BBIMOJIHACTCA B IMCBMCHHOM BUJIC B TETpAaAu IJIA MPAKTUYCCKUX
paboT ¥ 3aNIMINACTCSI BMECTE C TEOPHEH IO COOTBETCTBYIOIIEMY Pa3Ieiy
JUCHUTIUIMHBI B YCTAHOBJICHHBIC CPOKH.

Tema 1.1
OO0mue NPUHIAIBI ¥ TEXHOJIOTHS MPOEKTHPOBAHNS JOMEHHBIX IEXOB H
neyveii

IpakTuyeckoe 3ansaTue Ne 2
H3ydenne padoyeii J0KyMeHTALUH HA CTPOUTENBCTBO M MOHTAK
OT/1eJIbHBIX 00BEKTOB JOMEHHOI'0 1eXa

®opmupyeMasi KOMIIETCHIUS:
K 3.1. Ilpuaumarh ydacTue B pa3pabOTKe HOBBIX TEXHOJIOTHMH W
TEXHOJIOTHUECKUX MPOLIECCOB.

Heab padoTbi:
M3ydants pabouyr0 IOKYMECHTAIMI0 HAa CTPOUTEIBCTBO M MOHTaX
OTACIIBHBIX 06’I)CKTOB JOMCHHOTIO II€Xa
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Boinosnnus padoty, Bel Oynete:

ymMems.

- 3aIOJTHATH Pa00UyI0 U MPOSKTHYIO JOKYMEHTAINIO

MarepuanbHoe o0ecnieuenue:
PaGouast JOKyMEHTalUsi Ha CTPOMTEIBCTBO M MOHTaX OTIEIBHBIX
JacTteit 000pyI0BaHUS

3aganne:
M3yuantes pabouyyro MOKYMEHTAllMI0 HA CTPOHTEIHCTBO

OTACIIBHBIX 00BEKTOB JOMCHHOT'O II€Xa

Hopsaok BbInoHEHHs padOThI:
1. O3HaKOMHTCS C METOAWYECKHMH YKa3aHUSMH II0 IPaKTHIECKOMY

3aJIaHUIO.

2. BEITIOJIHUTE 3aIaHHE.

3. OdopMuTh pabOTy B TETPAIH I MPAKTUICSCKUX 3aHATHIA.

Xoa padoThli:

1 MOHTaxXx

1 Tlomyunts Yy mpemomaBatesis HEOOXOOMMBIE I HM3Y4YECHHUS
JIOKYMEHTBHI 110 TIPOEKTHPOBaHHIO

2 O3HaKOMHMTCS C COJIEp)KaHHEM JIaHHBIX JOKYMCHTOB

3 3amonHUTH TabMIHIy M0 ciexyromei hopme:
HaunmenoBanue HOMEp, mmdp | Kareropus Ob6nactb
JIOKyMEHTa JIOKyMEHTa JIOKYMEHTa MIPUMEHEHHS

®opma npeacTaBIeHUs pe3yJbTaTa:

PabGora BBIMONHSETCS B THMCBMEHHOM BHJIE B TETpagd JUIA
NpakTH4ecKnXx  paboT W  3amumaercs BMecTeé C  TEOpHeH 1o

COOTBETCTBYIOILIEMY pa3eily JUCHUIUIMHBI B YCTAHOBIICHHBIE CPOKH.




Tema 1.2
Conep:xaHue MPOEKTA JIOMEHHOT0 LeXa

[pakTuyeckoe 3anaTHe Ne 3
Pa3padorka TeXHOJI0rn4ecKkoi cxembl padoThl Hexa

®opmupyeMasi KOMIIeTeHIUS:
IMIK 3.1. [Ipuaumarh y4yactue B pa3pabOTKE HOBBIX TEXHOJIOTHMH M
TEXHOJIOTHUECKUX MPOLIECCOB.

Heab padoTbl:
HAYYUTHCS  pa3pabaThiBaTh  TEXHOJOTHYECKYIO  CXeMy  pabOTHI
JIOMEHHOTO IIeXa

BeinoJsinus padory, Bel Oyaere:
ymMems.
pa3pabaThIBaTh TEXHOJIOTHYECKYIO CXeMY PabOThl JOMEHHOTO IeXa

MarepuanbHoe o0ecnieyenue:
IInan momeHHOTO 1IEXa

3ananue:
Pa3paboTaTh TEXHOIOTHYIECKYIO CXeMY paOOTHI JOMEHHOTO IeXa

[opsaok BbINoIHEHHs Pa0OThHI:

1. O3HaKOMHTCSl C METOJMYECKHMMH YKAa3aHUSMH II0 IHPAKTHYECKOMY
3aJIaHMIO.

2. BoimonHuTh 3a7aHKeE.

3. Oopmuts paboTy B TETpau JJIsl MPAKTUIECKUX 3aHIATHH.

Xon padoTsl:

1 TlonyuuTh y mperomaBaTelss UCXOIHBIA BapHaHT JJIS BBITOTHCHHS
MPaKTUIECKOHN paboThI

2 o mpeuioskeHHOMY TUIaHY JOMEHHOTO IieXa
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IIpakTuyeckoe 3anaTue Ne 4
Bb10op ¥ 000cHOBaHHE OCHOBHOI'0 NNOAbEMHO-TPAHCIIOPTHOI'O
00opynoBaHus

®opmupyeMasi KOMIIETCHLMS:
MK 3.1. TIlpuanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHH M

TEXHOJIOTHIECKUX IIPOLECCOB.

Heab padoTbl:
BreiOpath u  00OCHOBaTh  OCHOBHOC  IOJBEMHO-TPAHCIOPTHOE

000pya0oBaHe TOMEHHOTO IIeXa

BeinoJsinus padory, Bel Oyaere:
ymMems.
BeiOupats u  00OCHOBBIBATH OCHOBHOE IOIBEMHO-TPAHCIIOPTHOE

060py,HOBaHI/Ie JOMCHHOTI'O II€Xa

MarepuanbHoe o0ecnieyeHue:
IInan 1OMEHHOTO 1EXa ¢ KOHBEHEPHBIM KOJIOIIHUKOBBIMHU TI0LbEMaMH

3apanne:
Bribpats 1 000CHOBaTh MOAAYy IIMXTOBBIX MaTepHaJIOB Ha KOJOLTHHUK

JIOMEHHOM Ieuu

[opsaok BbInoIHEHHs PadOThI:
1. O3HaKOMHTCSI C METOAMYECKHMHU YKa3aHUSMH II0 IPAKTHIECKOMY

3aJJaHUIO.
2. BoimonHuTh 3a7aHKeE.
3. Oopmuts paboTy B TETpau JJIsl MPAKTUIECKUX 3aHATHH.

Xoa padoTsI:

1 OxapaxTepu30BaTh KaXIbIH U3 MPEICTaBICHHBIX IUIAHOB JTOMEHHOTO
nexa
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[ImaH qOMeHHOro Iiexa ¢ KOHBEHEpHBIM KOJOIIHHUKOBBIM HMOJBEMOM U
OeckoBIIEBOH yOOPKOiT HITaKa

la 4 14

[TnaH KOMEHHOTO LeXa ¢ KOHBEHEPHBIM KOJIOLIHUKOBBIM IIOBEMOM H
KOBIIIEBOM yOOPKOH IITaKa

2 TIpeacTaBuTh JOCTOMHCTBA M HEIOCTATKU KAXKIOTO THIA [UIAHUPOBKH
exa
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3 Ha ocHOBaHHMHM IpEAIOKCHHBIX BapHAaHTOB IUIAHOB JIOMEHHOTO IeXa
BEIOpaTh U 000CHOBATh CXEMY JOCTABKH ITUXTOBBIX MAaTEPUAIOB H KOJOIIHUK
JIOMEHHOM Ieuu

®dopMma npeAcTABIeHUs Pe3yJbTaTa:
Pa6oTa BBIMOIHSACTCS B MUCBMEHHOM BH/IC B TETPAAU [UIS MPAKTHICCKHUX
paboT U 3aIMIAeTCsl BMECTE C TEOPUEH 10 COOTBETCTBYIOIIEMY Pa3ACITy
JMCIUIUTHHBI B YCTAHOBICHHBIC CPOKH.

Tema 1.2
Copep:xaHue NPoeKTa JOMEHHOTO 11eXa

[pakTuyeckoe 3anaTue Ne 5
Pacuyer norpe0HOro KoJimuecTBa 000pPyA0BaAHMSA

®opmupyeMasi KOMIIeTeHIUs:
IIK 3.1. IIpuHumarp ydacTHe B pa3pabOTKe HOBBIX TEXHOJIOTHIl U
TEXHOJIOTUUECKUX MIPOLIECCOB.

Heab padoTbi:
Hayuuthcss paccuuThiBaTh MOTPEOHOE KOJIHYECTBO 00OpYyJOBaHHE.
HEOOX0AUMOe ISl IOMEHHOM TeUn

Beinosinus padory, Bel Oyaere:

ymemby.

- paccuumThIBaTh JyThe BOe OOOpyIOBaHHE, HEOOXOAUMOE ISt
JIOMEHHOMH I1euu.

MaTepnanbnoe o0ecneveHue:

Kanskymnstop

3aganne:
Paccunrtath KOMUYeCTBO (ypM, HCOOXOMUMBIX AJISI TOMEHHOW IEYH C
3aJlaHHBIM JUaMETPOM TOpHa.
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ITopsinok BHINOHEHHS PA0OTHI:

1. O3HaKOMHTCS C METOAWYECKHMHU YKa3aHUSIMH II0 IPAKTHIECKOMY
3aJaHUIO.

2. BEITIOJIHUTE 3a1aHueE.

3. OdopmuTh pabOTy B TETPaIH I MPAKTUICCKUX 3aHATHI.

Xopn padorsi:

1 HOJ’Iy‘II/ITL Yy OpernojaaBaTeiis HUCXOIHBIN BapUaHT IJiA pacucTa
2 BEIIONMHUTH pacyeT coriacHo HpeﬂCTaBHEHHOﬁ HWXKC MCTOIUKHU

Hcxoanble JaHHbIE:

Juamerp ropHa, M d, 7
BrIcOB BO3myHIHBIX GypM, M W
0,25
Huametp ¢hypM B CBETY, M de 0,2
Y nenbHOE KOJNMYECTBO Ty Ths,
npuxosIIeecs Ha oHy Gypmy, M/ MuH Vsr 50
KonmuecTtBo myThs,
npuxosIIeecs Ha oHy GypMy, M%/MuH Vo 206
Temmnepartypa nyTes, K T 1573
JlaBienue nyThs, aTM P 48
1. TTo pexomenanuu M.A. [1aBnoBa: ng=2d.+1
2. Tlo pexomenmaruu O.P. Paiica: ng = 26d. - 03
o d -2w,
1,22
3. [To pexomennarmu [ompamTeiina:
d-2-w, -1
nd) =TT A
1+d,
4. o pexomenganuu 'MITPOME3a: ng = 2,18-d.— 1,66
5. Tlo pexomenmanmu E.H. Tuxomuposa: ng =3.d,—8
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25
1+ —
6. Ilo pexomennanyuu B.1. JloruHoBsa: r
ny=0,15.d,°+0,2:d, + 6,8
Vse-d ?
n = [
o V, -4
7. Ilo pexomennanuu B.I. ManunHCKOTO: @
8. o pexomennarmu M. 5. OcTpoyxoBa: Ny = 2,24-d,
ny =0,074.(d,—-09-d,;)- T/P
9. To pexomennanuu H.K. Jleonnoa: ng = 2-d;
10. Tlo pexomenmanuu B.I'. JIpyxkosa: ny = 0,12 d?+0,16.d, +

7,36

3 HOJ’Iy‘ICHHHC OTBCTbI OKPYTJIUTH N0 OJIrKaMIIero OeJIoro 4€THOIro
qucia

®opMa npeacTaBIeHUs pe3yJbTaTa:

PaGora BbImONMHSETCS B MHUCHMEHHOM BHUAE B TeTpagd s
MpakTH4ecKuXx  paboT W  3amumaercs BMecTeé C  TEOpHeH 1o
COOTBETCTBYIOILLIEMY pa3fieily AUCLHUIUINHEI B YCTAHOBIIEHHBIE CPOKH.

Tema 1.2
Copep:kaHue MPOEKTAa JOMEHHOTO IeXa

IIpakTuyeckoe 3anaTue Ne 6
Pacuer pyHIaMeHTa H HeCyUIMX KOHCTPYKIMIA arperara

®opmMupyeMasi KOMIeTeHIUs:
MK 3.1. IlpumamMaTh y4acTHe B pa3pabOTKe HOBBIX TEXHOJOTHUH M
TEXHOJIOTUYECKHX MIPOILIECCOB.

Heab padoTbl:
Hayuutbcss paccuuThiBaTh (YHAAMEHT M HECYIIHE KOHCTPYKIIUU
JIOMEHHOM MeYn
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Boinosnnus padoty, Bel Oynete:
ymMems.
- paccUuTHIBaTh (PyHAAMEHT M HECYIINE KOHCTPYKIIMH JOMEHHOH MEeYH

MatrepuanbHoe obecreuenue:
KaJbKYJISITOD

3aganne:
Paccunrath hyHIAMEHT TOMEHHOW MEYX HA OCHOBE MCXOIHBIX TaHHBIX

Hopsaok BeInoIHeHNs padoThI:

1. O3HaKOMUTCS C METOIMYSCKUMH YKAa3aHUAMHU IO MPAKTHIECKOMY
3aIaHAO.

2. BoinmonHuTh 3a7aHue.

3. OdbopMuTh pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xoa padoThl:
1.ITomyuuTs y mpenojaBaTess HCXOIHBIA BapUaHT I pacyera

2. BemoHuTh pacyeT 1o HpeZ[J'IO)KeHHOﬁ HWXEC METOOUKE

Pacuer ¢pyHmamMeHTa JOMEHHOH meqn

IHpunyun pacuema u cnpagounvie OaHHble

Pasmep momomBel (yHDAMEHTa  pAcCUUTHIBACTCS  HCXOIS W3
JIOITyCTUMOMN HArpy3KH (maBieHus) Ha TpyHT (P ,,;), KOTOpas ompenensercs Ha
OCHOBaHHUU T'€0- U THAPOJOTUIECKUX HCCIEA0BAHUN U B 3aBUCUMOCTH OT TUTIA
TpyHTa MOXET COCTaBIISATh (KF/CMZ):

3HaueHue Harpy3KH B 3aBUCUMOCTH

Tun rpyHTa IJIOTHBIN CpenHel INIOTHOCTU
T'nuna 6-2,5 2,5-1,0
CyrauHox 4-2,5 2,5-1,0
ITecuansrit 2-3 1-2
I'paBuit 6 5

Bec joMeHHOM Tieur BMeCTe ¢ KOHCTPYKIHUSIMUA OOBIYHO MPHHHUMAIOT
paBHbIM P, = (13/15) V 4, ,T.
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Harpyska oT meum ckiaabpIBaeTcsi M3 CIEIYIOUIMX COCTaBIISIOIUX (B
TOHHAX, IPUXOAAIINXCS Ha | M HOJIE3HOr0 06heMa TIeYH):
Harpyska, T/M° 0JIe3HOr0 06beMa redun
CocraBmsromue Harpy3Ka
Ha ONOpHBIC KOJOHHBI  HAa QyHAAMEHT

dyTepoBKa 0,94,0

Ob6opynoBanwue u cransHble KoHCTpYKIu  0,6-0,9 2,8-3,2
ITuxTa 0,8-0,9

YyryH u muiak =~ - 12—1,6
®dynnameHT u paboyas IIOMaaKa 7-9

Kpome Ttoro, Ha ¢QyHOaMeHT TaKKe TepelaeTcs Harpyska orT
CIIEIYIOIINX YCTPOUCTB (T):

HAKJIOHHOTO MOCTa (TIpH ONMpaHHU MIIOHA) 150-200

IMOJIOMEHHUKA 80-150

Crnenyer yd4WTBHIBaTh, YTO, IIOMHMO CTaTHYECKHMX HAarpy3ok, Ha
(yHZaMEHT MOTYT JEeWCTBOBaTh JWHAMHYECKHE HArpy3Kd, HarpuMmep,
BO3HHKAOIIUE TP 0CAIKE IUXTHI Tocie 3aBucanmii (600-1200 T).

B obmem cinydae Harpy3ka Ha (yHIAaMEHT CYIIECTBEHHO 3aBUCHT OT
Tuna (BUAa) UCIOIb3yeMOro 000py10BaHUs, HAIIPUMEP, CHCTEMbI OXTaKACHUS
maxTel. Tak, [ms JOMEHHOM II€UH TMOJNe3HBIM o0BeMoM 2002 Mm° pu
HCIIOJIb30BaHUM YYT'YHHBIX XOJOAMIBHUKOB Macca OTHEYIOPHBIX MaTepHUaIoB
(orHeynopHast KjajKa IIaxThl, >KapOIPOYHbIiA 0eTOH) cocTaBiseT okono 5000
T, a Macca XOJOMWIbHHKOB -820 T. B ciyyae HCIOIB30BaHUS CHCTEMBI
OXJIQKAEHHUS IIaXThl Ha OCHOBE KPYMHOOIOUHBIX OXJIAKAAEMbIX HaHEINeH
COCTABJIAIONIAs HAarpy3kd Ha (QyHIaMEHT OT IIaxThl CYIIECTBEHHO
YMEHBIIAETCS: Macca METANIMYECKUX KOHCTPYKIMH CHCTEMBI OXJIaXICHHUS
maxTtel (CKOOBI W Kajadm) cocTtaBiser 1154 T, a macca OTHEYIOPHBIX
MaTepuaiioB - okoiio 4000 T (B TOM 4mcie OETOH IS 3aIONHEHUS MaHeleH u
CTHIKOB -430 T, OTHEYITOpHAs KIIaIKa - OCTaJIbHOE).

[Lromane mnopomBel  QyHIAMeHTa, oOecrednBarolias 3aIaHHYIo
JIONTyCTUMYIO0 Harpy3ky Ha TpPYHT, pacCUMThIBaeTcs 1o ¢opmyiae S,
Pued/Pronss THE Preq - BEC JOMEHHOM NEYd BMeECTE C KOHCTPYKLHUSIMH. 3Has
IUTOIA/b MOJIOMIBHI, 1O (hopmyie

d:L — 8Sn00 M,

.21
nsin—
n

€ N - YUCJIO TpaHeH, MOXKHO IMOJCYHUTATh AUAMETP OKPYKHOCTH,
ommchIBatOmell momomBy 8- wid  16-yrompHOH (QOpMBI  (CM. Takxke
o0o3Hauenns Ha puc. 11.1).
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Ilpumep pacuema pazmepog noOOWI8bl U NHSL C yuyemom oobwel
Hazpy3Ku Ha yHOAMeHm U OONYCIMUMOU HAZPY3KU HA 2PYHM

Y.L S gisnior] i o g mims
'l hn

F e
5 e e
s o *”o

Puc. M.1. Cxema x paciety dyngamenra
AOMEHHON Neyn.

d,, d, — IHaMCTPH! HHAHCH 1 Bepxuel sacTei

nogoms d,, d = AMaMETPHL 1A 1 FOPHA e,

h,, h., h, — BBICOTA HIDKHCH, cpeaneil (koRrYCC-

¥0i1) H BepXHe YaCTelt nogowess kA b - Bhi-

-

COTA MR, BCIUAAM H Mq’fmlu CROR, 0.4.2. —OCh
= HYryHHOH NeTKR,

BricoTra HMKHEH 4acTH IMOAOLIBEI h; cocTaBisleT OKoJIo 2 M. YTroia
HaKJIOHa KOHMYECKOHW uacTH MOAOIIBHI y = 45°. Bricora BepxHed wactu
nmomomBbl hz cocraBisier okono 1,0-2,0 m. Jlns ompeseneHus: BBICOTHI
KOHMYECKOU YacTH MOJOMIBHI hy 1o Gopmyire:

h, = (di-d2)/2tgy

HEOOXOIMMO paccUHTaTh TUAMETP BepxXHed uyacth mogomBhl d,, Ha
KOTOPOH pacIioyiaratoTcsi IeHb U KOJIbIeBast IDIOMIAKa IS YCTAHOBKH KOJIOHH
TOpHA.

Bricora mHst 00bpr9HO coctaBisieT hy = 1,5-2 M. [Ipu pacdere BBICOTEI
mHS HEOoOXOAWMO VYHTHIBATH PACCTOSIHHE JO OCH YYT'YHHOH JIeTKH U
KOHCTPYKTUBHBIE TApaMETPBhI JIMTEHHOTO JIBOpa JUIsi 00ECIeYEeHUsI TOCTAHOBKH
Y HAJIMBA YYT'YHOBO3HBIX KOBILEH.

Juametp mHs paccunThiBaetcs mo dopmyne dz = d, + 2Ad', rme 2Ad'-
ToymHa cTeH TopHa (1-2 m). Torma muameTp BepxHed 4acTd MOAOmBH d, =
d; + 2Ad", roe 2Ad"- mmpuna twionaaku (1,5-2,5 M) Ha BepxXHEW YacTd
MOJIOIIBBI, IJIe PAa3MELIAI0TCs KOJOHHBI TOPHA.

3 CI[GJ'I&TL BBIBO/ I10 IMOJIYYCHHBIM PE3yJIbTaTaM

®opMa npeACTABIEHUS Pe3yJbTaTa:
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Pabora BBINIOMHSCTCS B TUCHBMEHHOM BHUJIE B TETPAAU IS MPAKTHICCKHX
paboT M 3aIMINACTCS BMECTE C TEOPUEH 110 COOTBETCTBYIOIIEMY pa3lieity
JHCIUIUIMHBI B YCTAaHOBJICHHBIE CPOKH.

Tema 1.2
Conep:xaHue MPOEKTa JOMEHHOTO 11€Xa

IIpakTuyeckoe 3anaTue Ne 7
OnpeneneHue TeXHHYECKUX MOKa3aTeeil IPOM3BOACTBA

®opmupyeMasi KOMIIETEHLMS:
K 3.1. TIlpuanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHH U
TEXHOJIOTHYECKHX IIPOIIECCOB.

Heapb padortbl:
HayunTbest onpenensaTs TEXHHUECKHE ITOKA3aTeH IPOU3BOICTBA

Boinosinus padoty, Bul Oyaere:
yMmemy.
- OTpeNIeNsTh TEXHUUECKHE MMOKa3aTeIH MPOU3BOJICTBA

MarepuanbHoe o0ecnieuenue:
Koncnexr nekuuii o pasgeny 1 mpoeKTHpoBaHWE JOMEHHBIX LIEXOB U
neven

3ananue:
OnpenenuTe OCHOBHBIE  TEXHHYSCKHE IIOKa3aTeN  JIOMEHHOTO
MIPOM3BOJICTBA

IMopsiaok BbINOJTHEHHS Pa0OTHI:

1. O3HaKOMHUTCSI C METOJAUYECKUMHU YKA3aHUSIMHU IO MPAKTUIECKOMY
3aJIaHUIO.

2. BEINIOJIHUTE 3a1aHueE.

3. OdopMuTE pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xona paborsI:
ITlonmyunTs y mpemnojaBaTessi MCXOXHBI BapHAHT AJISl BBIOJIHEHUS
MPaKTUIEeCKOH pabOoTHI
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2 OmnpenenuTs OCHOBHBIE TEXHUYECKHE IOKa3aTeld NPOU3BOACTBA
HCTIONB3YS CIEAYIOMIYIO METOTUKY:

T'onoByr0 TNPOM3BOMMTENHHOCTh I€Xa OMPEHCNSIOT HAa OCHOBAaHHUH
cocTaBisieMOro OanmaHca MeTajula TO 3aBoay. VICXOmHOM BEMMUWHOW IUIs
cocTaBleHHUs OanaHca SBISETCA TONOBOH 00BEM MPOM3BOJICTBA IPOKAaTa —
TOTOBOH MPOAYKIMH METAIUIypTHIecKOro 3aBoja. 3Has ATy BEIHYHHY U
pacxomHple KOX((UIMEHTH MeTajla, Ha TIPOKATHBIX CTaHaX BHadaie
OTPENENIAIOT MOTPEOHOCTh MPOKATHBIX IIEXOB B CTAJBHBIX CIUTKaX. Jlanee mo
M3BECTHOH BEJIMYHMHE PAcXoJia UyTyHa Ha | T CTalbHBIX CIMTKOB OMPEACISIOT
MOTPEOHOCTh CTAJNCIUIABWIBHBIX IIEXOB B KHIKOM uyryHe. K HaiijaeHHOU
BEJIMYHMHE TOOABJISIOT KOJIMYCCTBO TOBAPHOTO UYT'YHA, KOTOPOE 3aBOJ TOJDKECH
OTIIPABIIATh HA CTOPOHY, M MOTPEOHOCTh BCIIOMOTATENILHBIX IIEXOB 3aBOJA B
JUTEHHOM 4YyTyHe, Todydas TpeOyemyro BenmunHy 1. HeoOxommmo Taxxke
YYUTHIBATh TIOTEPH UyTYHA B CKpall B XKeJ00aX, B IYyT'YHOBO3HBIX KOBIIAX U CO
LIAKOM, KOTOpBIE IO HOPMATUBAM COCTABIISIOT cOOTBETCTBEHHO 0,15; 0,1 niun
0,5%. Kpome TOro, 4yryH IONOJNHUTEIBHO TeEpsETCS MNpPU pa3IUBKE Ha
Pa3IMBOYHBIX MaIIMHAX, 3TH IIOTEPH IO HOpMaM cocTaBiroT 0,5%.

[Ipon3BOANTENIFHOCTH TOMEHHOTO IIeXa U MeUeH OMpeeIioT B pacueTe
Ha TepedeNbHblil uyryH. [Ipu BbIMJIaBKE YYTYHOB CIIEIIMAIHLHOTO COCTaBa
MPOU3BOJUTENHLHOCTh TIEUM CHUIKAETCSI, TIO9TOMY IMPOBOJAT €€ MepecyeT Ha
MIPOU3BOJUTENLHOCTh TMPHU BBIJIABKE TMEPENEIbHOI0 YYryHa C TOMOIIBIO
MEePECUYETHRIX KOA(DDUIIMEHTOB, YUUTHIBAIOIIUX CTCIICHb TPYIHOCTH BBITUIABKU
pa3IMYHBIX BUAOB YyryHa. BenwduHy 3THX MEPECUETHBIX KOIPPHUIIMECHTOB
MPUHUMAIOT 175 jurerHoro uyryHa 1,20; mns deppomapranma 2,5; ams
tdeppodocdopa 4,0. Takum oOpa3oM, I JOMEHHOH ITE€YH, BBIILTABISIONICH
MepeAeTbHBI W CIEeNUAIbHBIE YYTYHBI, T'OJ0Bas IPOHU3BOIAHUTEILHOCTH IIO
nepeAeTbHOMY YYTYHY COCTABIISICT:

IT = ey + 1,20¥M yp + 2,5 % g + 4¥T g

rae Iiep, Iy, gy, Tlpy — MOTpeOHBIN rogoBoil 00bEM BBIIIABKH
COOTBETCTBCHHO IIEPEIEIIFHOTO W JHTEHHOrO dyryHa, QeppoMapraHia u
dheppodocdopa (1).

T'ogoBas IpOM3BOAUTENLHOCT JOMEHHOW 1eun I1=n 11y, rae Iy, —

Cpe/IHECYTOUHasT TPOU3BOJUTENBHOCTh II€4YH, T/CYT; N, — CpPEIHEroA0BOE
YHCIIO0 PabOYMX CYTOK IEYH 32 KaMITaHUI0, CYT/TO/.
CpenHecyTOYHYIO MIPOU3BOTUTEIHHOCTD JOMEHHOH TeqH

NpUOIMKEHHO MOKHO ompenennTs no dopmyne: Il.,,=V/KUIIO, rane V —
o6bem meun, M, KUIIO — k03 GHIHEHT HCIONb30BAHHS TI0NE3HOr0 00bemMa
neun, M° cyt/1. Ha xopomo paboratomux neyax KHUITO = 0,45-0,40 u nHorna
MmeHee. sl TPOEKTHPOBABIIMXCS B TOCIEIHHE TOABI Ieuei OObIIOro
o0bema, paboOTalOIIMX HAa TNOBBIIIEHHOM [aBJICHWHM W C HPUMEHEHHEM
HOPUPOAHOro raza u kuciopoja I'mnpomes mpunuman eennuuny KHUIIO B
npezenax 0,370 — 0,385. CymiectByer psi 00Jiee CI0KHBIX METOAMK pacueTa,
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MO3BOJISIFOIIUX YYECTh KOHKPETHBIC MapaMeTphl paboThl ey u 00jee TOYHO
OTIPEeNIeNUTh €€ POU3BOANTEIHHOCTD B JAHHBIX YCIOBHAX.

CpenHeronoBoe 9nuciio pabounx CyTOK IeqH

N, = 365Tp/Tkamn,

rae Tp — obmree gucio paboynx CYyTOK 32 KaMIIaHUIO MeYH, CyT; Tkamn
— ofrmIee 9UCIo KaeHAApHBIX CYTOK 3a KaMITaHUIo rmedd, cyT. OOrmmee 9ucio
pabounx CyTOK 3a KaMIaHUIO TOJNYYalOT ITyTeM JAEJCHUS 00beMa BEHITUIaBKU
gyyryHa 3a kamnanuio (Il;,,,) Ha cpeqHeCYyTOUHYIO TPOU3BOIUTENLHOCTD MEUH,
T. €. Tp=Tlau/Tle

OO0mee 49KWCnO KaJCHAAPHBIX CYTOK 3a kKammaHuoo (Tkamm)
MpeJCTaBisieT co00M CyMMy pabodero BpeMeHH mevn (4ucia pabodux CyTOK
Tp) u BpeMeHH, 3aTpAuMBacMOTO Ha KAMUTAJIbHBIC PEMOHTHI IICYH.
CyImecTByIOIIMMA HOPMaMH B TCUCHHE KaMIIAaHWH MPEIYCMOTPEHBI OIHH
KaITUTaJIBbHBIN PEeMOHT 1-To paspsija, IBa KaIUTaJIbHBIX PEMOHTA 2-TO pa3psaa
W KalWTaJdbHBIE PEMOHTHI 3-TO pa3psja, BHIOTHIEMBIC OIWH WM [IBA pasa B
rox. CoOTBETCTBEHHO,

Txamn = Tp + T1 +2T2+ (TpT3/365),

rae T1, T2 u T3 — AaUTENBHOCTh PEMOHTOB COOTBETCTBEHHO 1, 2 1 3-
r'0 pa3psiioB.

JlaHHbIE O MJIAHOBOM JAJIUTEILHOCTH KalMUTAJIBHBIX PEMOHTOB /1S TIeuei
pa3Horo o0beMa NPUBECHBI HIDKE.

KanuranpHplif  peMOHT 1-To paspsga mnpeaycMaTpuBaeT CMEHY
(hyTEepOBKH TEUM C TOJHBIM BBIITYCKOM MPOAYKTOB IUIABKH M KalUTaJIbHBIN
PEMOHT 000PYIOBAHMSI TIEUH; 3a4aCTYIO MPOBOJSAT PEKOHCTPYKIIUIO TIEUH, T. €.
MOJHYIO 3aMEHY IIeYH, BBIMOJHSACMYIO METOIOM HaIBWXKKH. KamuramsHbIN
PEMOHT 2-TO pa3psAna NpeAyCMaTPHBACT IONHYI WM YacTUYHYI) CMEHY
(hyTepoOBKH IIAXTHI, CMEHY 3acCBITHOT'O ammapara W 3allUTHBIX CETMEHTOB
KOJIOITHUKA, XOJOJWIFHUKOB IINAXTHl M 3aIUICYWKOB. [IpW KamuTambHOM
peMoHTe 3-To pa3psga 3aMCHSIOT 3aCBHITHOW ammapaT W 3allUTHBIE CerMEHTHI
KOJIOITHUKA. ['010Basi MPOM3BOAMTENEHOCTE JOMEHHBIX medeir oobemom 3200
1 5000 M> cocTaBisieT COOTBETCTBEHHO ~3 1 4,6 MIH. T YyryHa B TO/I.

O6beM medn, M° JnurenbHOCTh PEMOHTA, CYT

Tl T2 T3
1000—1240 35 22 3
1300—1600 40 24 3
1719—2300 472 26 3
2700—3200 50 30 3
5000 60 35 3

3 3amoHUTh TaOIHILy
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HaumeHnoBanue Enunnna HU3MEPCHUA UucnoBoe 3HaUeHUE
TCXHHUYCCKOTO IMOKa3aTeCIIsg

KHUIIO M°/T 9yT CyT 0,44

®opma npeacTaBIeHUs pe3ybTaTa:

PabGora BBIMONHSETCS B THCBMEHHOM BHIE B TETpPagdl UIA
mpakTH4eckux  paboT W 3amumaercs BMecTeé C  TEOpHed 1o
COOTBETCTBYIOIIEMY pa3zeiny JUCHHUIUIMHBI B YCTAHOBJICHHBIE CPOKH.

Tema 1.3
Oo0masi XapaKTepUCTHKA IOMEHHBIX LIEXOB

[pakruyeckoe 3anaTue Ne 8
Br10op uncJia, m0J1e3HOro 00bemMa M yCTpoiicTBa JOMEHHBIX IeYei,
napaMeTpPoB TeXHOJIOIMYECKOro Ipolecca

®opmupyemasi KOMIETEHIHUSI:
IIK 3.1. IIpuHumarp ydacTue B pa3pabOTKe HOBBIX TEXHOJOTHH H
TEXHOJIOTHYECKUX MIPOLIECCOB.

Heab padoTbi:
Hayuntbcs BbIOMpaTh dYMCIO, TMOJE3HBII 00BEM U YCTPOHCTBO
JIOMEHHBIX TIeueH, MapaMeTpOB TEXHOJOTHUECKUX MPOIIECCOB

Beinosinus padory, Bel Oyaere:
ymems:
- COCTaBJIATh 3aJ]aHNE HAa MPOEKTUPOBAHUE JOMEHHOIO LieXa

MaTepHaJ’lLHOC o0ecneveHue:

Tabmuie! ¢ MaTepragaMu JOMEHHOTO IeXa

3ananue:
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BBIOpaTh YMCIIO, IMOJE3HBIH OOBEM M YCTPOHCTBO JOMEHHBIX Ieuei,
HapaMeTpsl TEXHOJIOTMIECKUX IPOIIECCOB HA OCHOBAHWH NCXOJHBIX TaHHBIX

Iopsiaok BbINOHEHHS Pa0OThI:

1. O3HaKOMHTCS C METOAWYECKHMH YKa3aHUSIMH II0 IPAKTHIECKOMY
3aJaHUIO.

2. BrInosnHuTh 3a1aHue.

3. Odopmuts paboTy B TeTpaay JUisl MPaKTUIECKUX 3aHATHH.

Xoa padoTsl:

1 IMoayuuTs y mpemomaBaTelisi UCXOMHBIA BapUAHT JUIS BBIOJHCHUS
MPaKTUYECKOM paboThI

2 Bribpats MHOJE3HBIN 00BeEM Meyu, HUCXOIs u3 eé
MIPOM3BOUTEIHHOCTH. MOYKHO BOCIIONB30BAThCS CICAYIOMINM MaTepHATIOM:

B cooTBeTCTBHH ¢ YCTaHOBIICHHBIM THIIOBBIM PSIOM B Hallleil cTpaHe
CTPOWJINCH M DKCIUTyaTUPYIOTCS JOMCHHBIC TIEUH C MOJIe3HBIM 00beMoM 1033,
1386, 1513, 1719, 2000, 2300, 2700, 3000, 3200 u 5000—5500 M3; c
TEYCHHEM BPEMEHH TIOJNIE3HBIH O0BEM BHOBH COOpPYKaeMBIX Iedeit
HempephiBHO Bo3pactan. I[lo pacueram ['mmpomesa, 3PQPEKTHBHOCTH
MOBBIIICHUSI 00bEMa JIOMCHHBIX TMEYECH XapaKTePHU3YETCsl CICAYIONIMMU

dpamu:

Tlone3Hbli 06beM medn, M° 3200
5000

V iennHbIe KalTUTaI0BIOKEHHS, Y0 95,5
93,3

[IpousBoauTensHOCTH Tpya, % * 117,6
140,0

CebecronMocTh UyryHa, % * . . 97,1
95,7

Pacxonp! o epeneny, % * 94,3
88,7

*3a 100% mnpuHATH oKazaTenu A neun oobremom 2000 Me,

I BHOBB COOpY)XKaeMBIX I[€XOB PEKOMEHIYIOTCS MEYH ¢ 00BEMOM
3200, 4200 u 5500 m° Ilpu pEKOHCTPYKIMH CYIIECTBYIOLIUX LEXOB M
KaIlMUTAJIbHBIX PEMOHTaX Ie4ell peKOMEHyeTCs 3aMeHa CYIIECTBYIOLIMX Teueit
neyamu 0oJbIIero 00beMa C yMEHBIIEHHEM MX OOIIero yrcia B Iexe.

[lorpebHOE UMCIIO NOMEHHBIX IeYel B II€Xe MOXHO OIPENENUTh U3
cootHomrennss n = II/I1, rme II, u II — romoBas NMPOM3BOAMTEIHHOCTH
COOTBETCTBCHHO II€Xa U OJHOM rmeuw (T/Tox).

BrimaBisiemoe 3a KaMITaHHUIO MEYH KOJMUeCTBO UyryHa [l =V *1p,

rne V. — oGbem meun, M>; [lq—HOpMATHB BBIIIABKM UyryHa 3a
KaMIIaHUIO, T/M° 06beMa meun. BennduHbl Iy st medeld pa3smuIHOTO 00beMa
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B COOTBCTCTBUU C HOPMAMU TCXHOJIOT'MYCCKOI'0 NPOCKTUPOBAHUA MTPUBEACHBI

HUXKC:
v, M 100
0—1240
My, /™ 110
o0BeEMa IIeun 00

130

0—1600

9—2300

100

0

0—3000

0

000

500

3 Ha ocHOBaHMM TIpeJCTaBIEHHOW TaOIHIBI ONMPEAEIUTh YCTPOHCTBO

JIOMEHHOM MeYU WIIH neqei&, €€ OCHOBHBIC napaMeTphbl

HOMCpPAa TOMCHHBIX neyem

HanmenoBanue > 3 2
Tlomne3Hbiii 00bEM, M° 1370 1381 1371 2014
HuameTtp, mm:
ropHa 8400 8200 8000 9750
pacmapa 9500 9300 9230 10900
KOJIOIIHUKA 6600 6600 6600 7400
BricoTa, Mm:
ropHa 4000 4000 3215 3600
ocu Bo3aymHeIX Gypm | 3600 3600 2800 3200
OcH IUTaKOBOM JIETKH 2300 2300 1500 1600
3aIJICUMKOB 2800 2800 2930 3000
pacmnapa 2000 2000 1976 1700
MIAXTHI 15250 15092 16071 18200
KOJIOIIIHHMKA 1900 2320 2320 2320
3ymiida 1753 1350 1634 1105
rmoJie3Has 26805 27215 27515 29400
[oJIHas 30540 30400 31250 32150
00BEM, M
ropHa 222 211 162 269
3aIUIEYNKOB 176 169 171 252
pacmapa 142 136 132 159
KOJIOIIIHHMKA 65 80 80 100
HIaXThI 784 757 784 1211
Kommuectso ¢ypm, mr. | 20 16 16 25
KommgectBo nétok:

YYT'YHHBIX 2 2 2 2
IIIJJAKOBBIX 1 1 1 1
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KonnuecTBo KOJI0HH:
ropHa 4 8 9 5
[IAXTHI 4 8 8 5
Vroi naknona, °'":
IIAXTHI 84°56' 85° 85°32' 83°24°31”
3aIICIUKOB 78°53' 79°89° 81°18' 79°30°10”’
3 O00oCcHOBAaTh MMPUHATOE PELICHUE
®opma npeacTaBiIeHus pe3yJibTara:
PaGoTa BbINONHSETCS B NHCBMEHHOM BHIE B TETPaad [Uis
NpaKTHYeCKUX  paboT W 3amMmiaeTcs BMeCTe C  TEOpHEed 1o

COOTBETCTBYIOIIEMY pa3/iely JUCIHUILTUHBI B YCTAHOBJICHHBIE CPOKH.

Tema 1.3

OO0masi XxapaKTepucTHKA JOMEHHbIX LIeX0B

[pakruyeckoe 3anaTue Ne 9
Brp10op cxeM 10CTaBKH B LleX LIMXTOBBIX MaTEePHAJIOB

®opmupyeMasi KOMIIETEHIUS:
IIpuaumate yuacTHe B pa3pabOTKE HOBBIX TEXHOJOTHH WU
TEXHOJIOTHYECKUX IPOLIECCOB.

MK 3.1.

Heab padoTbi:

BLI6paTI) CXEMY JOCTaBKH B II€X HNIUXTOBBIX MaTCpHUAJIOB

Beinosinus padory, Bel Oyaere:

ymMems.

- BBI6I/IpaTB CXCEMbI JOCTAaBKH B IEX HINXTOBbLIX MAaTECPHUAJIOB

MarepuanbHoe o0ecnieyenme:
ITman moMeHHOTO 1IEXa

3ananue:

BBIGpaTB CXEMY IOCTaBKH B II€X HIMXTOBBIX MAaTCpHUAJIOB
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ITopsinok BHINOHEHHS PA0OTHI:

1. O3HaKOMHTCS C METOAWYECKHMHU YKa3aHUSIMH II0 IPAKTHIECKOMY
3aJaHUIO.

2. BBITIOJIHUTE 3aJaHUE.

3. OdopmuTh pabOTy B TETpagH I MPAKTHICCKUX 3aHATHIL.

Xopn padorsi:

1 IlonyuuTs y mpenojaBaTeNss UCXOJHBIA BapHUaHT s BBINOJIHEHUS
NPaKTHYECKOH pabOTHI

2 Ha ocHOBaHMM NpEUIOKEHHBIX HMXKE CXeM OYHKEpHBIX JCTakal,
BBIOpaTh CBOIO CXEMY JIOCTaBKH HIMXTOBBIX MAaTEPHAJIOB B IIEX.

g
J_'
2 -9
’ )
el 0
= 5
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ByHkepHas acTakajga ¢ BaroH-ecamu (a — IIOHEPEUHBIH paspes o
OyHKepaM; O — I10 CKHITOBOH sIME) ¥ ¢ KOHBEHEPHO BhITaUuell MaTepHaoB (B).

3 O00oCcHOBaTh MPUHATOE PEUICHUE

®opma npeacTaBieHus pe3yJbTara:

PaGora BbIMONHSETCS B NHCBMEHHOM BHIE B TeTpaau
MpaKTU4YeCKUX  paboT ¥  3amumaercs BMeCTeé C  TeopHer
COOTBETCTBYIOILIEMY pa3zeny JUCLHUIUTUHBI B YCTAHOBJICHHBIE CPOKH.

Tema 1.3
OO0masi XapaKTepucTHKA TOMEHHbIX LIEX0B

IIpakTuyeckoe 3ansaTue Ne 10

IS
110

Bb160p n1aHNPOBKH JINTEHHOI0 IBOPA U BCIIOMOTraTeIbHBIX OTACJIeHU I

®opmupyeMasi KOMIeTeHIU:
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K 3.1. IIpunumarbh ydacTue B pa3pabOTKe HOBBIX TEXHOJIOTHMH W
TEXHOJIOTUYECKHX MIPOIIECCOB.

Heab padorbl:
HAyduTbCsA  BHIOMpaTh  IUIAHUPOBKY  JIMTEHHOro  ABOpa |
BCIIOMOTATEIbHBIX OTICICHUH

Buinosnnus padory, Bel Oynere:
ymembp.
- BEIOMpATh IJIAaHUPOBKY JIMTEHHOTO ABOpa

MarepuanbHoe o0ecnieyeHue:
CxeMbl 0JI09HOTO ¥ OCTPOBHOTO PacIOI0KEHHS TOMEHHBIX Iedeit

3aganue:
Bribpate 1 000OCHOBAaTH IUIAH JIUTEHHOTO IBOpA: OCTPOBHOH HWIIH
OJIOYHBIN

IMopsiaok BbINOJTHEHHS PA0OTHI:

1. O3HaKOMHUTCS C METOJAUYECKUMHU YKa3aHUSIMHU IO MPAKTUYECKOMY
3aJJaHMIO.

2. BBINIOJIHUTE 3agaHuE.

3. OdopMuUTE pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xon padorsi:

1 TlomyuuTh y mperomaBaTeNlss UCXOTHBIH BapHWaHT IS BBITOTHECHUS
MPAaKTUYEeCKOH paboTHI

2 Ha ocHoBanuu MNPEAJIOKECHHBIX HWKC IIJIaHOB JINTEHHBIX JBOPOB,
BBIOPATh CBO¥ IUIAH PACIIOJIOKCHHS TIEYH U MPUJICTAIOIIET0 000py/I0BaHUS Ha
JIMTEHHOM JIBOpE.

28



[TmaHMpOBKa TOMEHHBIX LIEXOB ¢ OJIOYHBIM PACIOJIOKEHHEM Teue (a)
1 OCTPOBHBIM (0)

3 O00CHOBaTh NPUHATOE PEIICHNE
dopmMa NpeACTaBIEHHs pPe3yIbTaTa:
Pabora BeImONHAETCS B IIMCBbMEHHOM BUIC B TeTpagu  IJd

MIPAKTUYCCKUX pa60T u 3aluImacTCsa BMECTC C TeOpHeﬁ 1o
COOTBETCTBYIOLIEMY pa3/ieily AMCHUIIMHBI B YCTAHOBJICHHBIC CPOKH.

Tema 1.4
YuyacTku ¥ 0TJeJIeHUsI IOMEHHOI 0 1eXa U OpraHu3auus padoT B HUX

IpakTuyeckoe 3ansTue Ne 11
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Onpenenenne CyTOYHOI NOTPEOHOCTH LIeXa B IUXTOBBIX
MaTepuaJjax

®opmupyeMasi KOMIIETCHLMS:
MK 3.1. TIlpmanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHUH M
TEXHOJIOTUYECKHX MIPOIIECCOB.

Heab padoTbl:
Hayuutbcsi ompenensaTh CyTOYHYIO MOTPEOHOCTh JOMCHHOTO IieXa B
IIMXTOBBIX MaTepUaiax

BeinoJsinus padory, Bel Oyaere:

ymMems.

- OINPEZETATh CYTOYHYIO NMOTPEOHOCTh JOMEHHOTO IieXa B IIMXTOBBIX
Marepuanax

MarepuanbHoe o0ecnieyeHue:
KaJIbKYJISATOD

3aganne:
OnpenenuTh CYyTOYHYIO MOTPEOHOCTh TOMEHHOTO II€Xa B IIMXTOBBIX
MaTepHajax Ha OCHOBAHUU MCXOJIHBIX JaHHBIX

I[opsaok BbINOIHEHHS Pa0OTHI:

1. O3HaKOMUTCS C METOJMYSCKUMH YKa3aHHUAMHU IO MPAKTHICCKOMY
3aJJaHUIO.

2. BBINIOJIHUTE 3agaHuE.

3. Oopmuts paboTy B TETpau JJIsl MPAKTUIECKUX 3aHIATHH.

Xoa padoThli:

1 TlonyuuTh y TpemnoaaBaTenss UCXOAHBIA BapUaHT JJIsI BBITOJHEHUS
pacuéra

2 BBINIOJTHUTH pacyeT COTIACHO METOJMKE, IIPEICTABICHHON HIKE:

HUcxoanbie 1aHHbIE:

Pacxon mMXTOBBIX KOMIIOHEHTOB Ha BBHIIIABKY 1 T MOJIy4yaeMoro 4yyryHa:
Arnomepara — 0,79 T

Oxkatpimieit — 0,78 T

UsBectasika — 0,004 T
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Caapounoro nutaka — 0,004 t
Copnepxanne ¢ppakuuu 0,5 MM B armomepare — 12%

Meronuka pacuera:

YacTp IUXTOBBIX MaTepHaoB (araoMepar U KOKC) TOABEPraoT
TPOXOUCHHIO C IEIBI0 YAaJeHus Menkoil pakmum 0-25 MM kokca u 0-5 MM
arjaoMepara. OTo BeJleT K yBEJIMUCHHUIO KOIMYECTBa arioMepaTa U KoKca,
KOTOpOE HaJI0 MoJaTh Ha OYHKEPHYIO 3cTakany. Beixon Menoun armomepara
OIIpeZIeTIsieM T10 COJICPKaHHUIO ee M0 OyHKepaMu JIOMEHHOTO 11eXa 1
3(h(HEeKTUBHOCTH IPOXOYCHHS.

Brixoa menoun: 12-60/100 = 7,2 %

IIpr TpaHCTIOPTHPOBKE KOKCa TIPOMCXOAMT €ro M3MEIbUCHHE C
obOpazoBanmem wmemoun 0-25 MM, KoTopas JOJDKHa OTCEeWBaThcs. B
3aBUCHMOCTH OT CHCTEMBI KOKCONOJAYM W INPOYHOCTH METAJUTyprHYecKOTo
Kokca obpasyerca 7% wmenoun. Ilpm HeOMarompuATHBIX YCIOBHSX IOTEPH
KOKCa OT U3MEIIbUCHHS YBEININBAIOTCS.

OTtkoppekTupyeM pacxoj] kK03()(UIIMCHTOB KOMIIOHEHTOB IIUXTHI Ha
BBIIUIaBKYy 1T 4yryHa ¢ y4eToM BbIxoAa Mesoyd. OOLIMH BBIHOC TIBUTH
cocTaBuT, Kr/T: 25,1-100/50 =50,2

IIpu conep:xaHum B KONOIHUKOBOH NbTH 14% yriepoaa BEIHOC
yrIiepoia ¢ MbLIbI0 cocTaBui, Kr/T: 50,2-14/100 = 7,03

Tornma BBIHOC KOKca c KOJIOIITHUKOBOM MBLIBIO, KI/T:
7,028:100/83,3=8,44 Brraoc XKPK mmixTe! u doroca, kr/T:  50,2-8,44 =41,76

PacnpenenM 3TOT BBIHOC TO MaTepHaiaM IPOMOPIHOHATBHO HX
pacxojy Torja BEIHOCUTCS] MEJIKUX (DPaKIUi U3, KI/T:

ariomepara 41,76-0,99/(0,99+0,78+0,004)=23,30;
okarsimeii 41,76-0,78/(0,99+0,78+0,004)=18,36;
u3BecTHsk 41,76-0,004/(0,99+0,78+0,004)=0,094.

YacTh IIMXTOBBIX MaTepHajoB (KOKC, M3BECTHAK) COACPKUT
THTPOCKOIIMYECKYI0 BJary, I03TOMY B JaJbHEHIINX pacyerax HaJo
MOJIF30BATECS PACXOAHBIMU K03((HUIIMEeHTaMH BIIQXXHBIX MAaTepHanoB (CM.
Tabm. 1)

Tabmmma 1 - Omnpegeneane Ko3(QQHUINMEHTOB INHUXTHI C YYETOM
BJIQ)KHOCTH IIBUIN M OTCEBA

Kommonent |Pacxo |BrmHo [Pacxon (Bnaxknoct |Pacxonm |[OtceB |Pacxon

Bl IIHXTHI I c c b % BJIAYKHBIX |MEJIOY |C
CYXOrO |[IBITH | y4eTOM MaTepua |u Y4eTOM
Mar. |KI/T  |BBIHOCA II % paccesa
KI/T KI/T KI/T KI/T
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arimomepar |990,00 (23,30 |1013,3 1013,30 (7,20 1086,3
0 0
OKATBIIIHN 780,00 (18,36 (798,36 798,36 798,36
mipectHak (4,00 (0,094 (4,094 (3,00 4,22 4,22
CB. IIUIAK 4,00 4,00 4,00 4,00
KOKC 445 8,44 453,44 |2,50 464,30 |7,00 [496,80

CytouHas BeITUTaBKa coctaBisieT  4550,20 1/cyt. Mcmons3yst JaHHBIE
TaONUIBl OMPEJCTAM CYTOYHYIO MOTPEOHOCTh BO BIAXHBIX [IMXTOBBIX
MaTrepHaiax ¢ yueToM BBIHOCA U OTCEBa

armomepara: 1086,107/1000-4550,20 = 4240,92
okartkIei 798,36/1000-4550,20 =3116,80
m3Bectu 4,22/1000-4550,20 =16,48
cBapouHoro 1mtaka 4/1000-4550,20=15,62
kokca 496,80/1000-4550,20=1939,51

3 C,HeJ'IaTB BBIBO/J IO IMOJYYCHHBIM PE3YyJIbTaTaAM pacucTa

®opma npeacTaBieHus pe3yJbTarTa:

PaGora BbIMONHSETCS B NHCBMEHHOM BHAE B TeTpamd Uit
NpaKkTHYecknx  paboT W 3alIMINaeTcss BMeCTe C  TEOpUeHd Mo
COOTBETCTBYIOILIEMY pa3/ieny JUCLUIUINHBI B YCTAHOBJICHHBIC CPOKH.

Tema 1.4
Y4acTKH ¥ 0T/AeJIeHHsI JOMEHHOTO 1€Xa H OPraHu3aus padoT B HUX

I[pakrnyeckoe 3ansTue Ne 12
Pacuer KoiM4ecTBa U BMECTHMOCTH IIMXTOBBIX OYHKEPOB

®opmupyeMasi KOMIIeTeHIUs:
IIK 3.1. IIpuHumarp ydacTue B pa3pabOTKe HOBBIX TEXHOJIOTHI H
TEXHOJIOTUYECKHX MIPOILIECCOB.

Heab padoTbi:

HaYYUTBCA PaCCUUTBIBATL KOJUYECCTBO U BMCCTUMOCTH MIMXTOBBIX
OyHKEpoB

Beinosnnus padory, Bel Oyaere:
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ymemy.
- pacCUMTHIBATh KOJMIECTBO M BMECTUMOCTH ITHMXTOBBIX OYHKEPOB

MarepuasibHoe obecrnedeHme:
KaJIBKYJISITOD

3aganne:
PaccunTath KOJMYECTBO M BMECTUMOCTH IIMXTOBBIX OYHKEPOB Ha
OCHOBaHUH UCXOIHBIX TaHHBIX

Hopsaok BbInoHEHHs padOThI:

1. O3HaKOMUTCS C METOIMYSCKUMH YKa3aHUAIMHU IO MPAKTHICCKOMY
3aJaHMIO.

2. BBINIOJIHUTE 3aJaHUE.

3. OdopmuTh pabOTy B TETPaIH I MPAKTUICCKUX 3aHATHIL.

Xoxa paboThI:

1 IlonyuuTs y mpenojgaBaTenss UCXOMHBINA BapHaHT IS BBIIOJIHEHUS
pacuera

2 BBINOJIHUTE pacueT COrIacHO METOAMKE, IPEACTaBICHHON HIKe

BriOupaem KoHBelepHyI0 I0Jjady MaTepHajoB Ha KOJNOIIHUK U
IBYXpSIHYI0 OYyHKEpHYIO 3CTakaldy pacloJIOKEHHYI BJOJb TIJABHOTO
koHBeilepa. lllnxTononava mMpoeKTUpyeTCcs ¢ OTCEBOM MEJIOYH arjomepara u
KOKCa C TpaHCIOpPTHOH yOopkoit wux. Kaxngeiii OyHkep o00opymoBaH
WHAUBHUYaJIbHON BECOBOM BOPOHKOM.

BricoTa pacnosioskeHust ropinoBuHbl 18 M. BeicoTy pacnoyioxeHus
Bepxa OyHKepoB BEIOMpaeM u3 psaa uncer: 24;27;30 (¢ moaynem 30M), Takoi
JKEe MOAYJb HCIOJIb3yeMIIPH BBIOOpE pa3Mepa Bepxa OyHKEpOB B ILIaHE: C
KBagpaTHBIM ceueHneM 9x9,12x12,15x15 unm npsMOYroJabHBIM CEYCHHEM
12x9; 15x12; 18x15 m T.n. MakcuMallbHBII pa3Mep KYCKOB arjiomMepara u
kokca Omm30k kK 100 MM. MHUHUMaNbHBIA pa3Mep BBIIYCKHOTO OTBEPCTHS
(WMPHHY) OIPEAENAIOT IO (POPMYJIE: dM=5-a

IZie a - MaKCUMaJIbHBIN pa3Mep KyckoB = 0,5 M, ¢ y4eTOM TONIIHHBI
3alIUThl CTEHOK OT u3Hoca =0,1m

HIMPUHA OTBEPCTHUS JOJDKHA COCTABIATH BEIMUYMHY HE MeHblIyto 0,7M.
[MpuanMaem yHupunMpoBaHHBINH pasmep ropioBuHel 0,9 M. IlpuHnmaem
MUPaMUJAITBEHO TIPU3MATHYECKyI0 (OpMy OyHKepa, BBICOTY HPHU3MATHUECKOM
yacti OyHKepa ¢ yderoMm pspa uucen 0,6;1,2;1,8;2,4 un T.1.(Monyns 6M) B
COOTBETCTBHE C PEKOMEHJAINMSIMH TPUHAMAaeM YACIbHYI0 (DaKTHYIECKYIO
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eMKOCTh pyInHbIX OyHKepoBl,5 m kokcoBwix 0,7 M ky0./m ky0. Vn. Torma
CyMMapHas I0JIe3Hasi EMKOCTh OYHKEPOB COCTABUT:

pymHBIX 2400 M°

KOKCOBBIX 1120 M

HomuHanbHBI 00beM OyHKEpa BKIIOYAEeT B ceOS HEHCIOIH30BAHHYIO
4JacTh 00beMa B CBA3U C 00pPa30BaHMEM OTKOCOB Ha IMIOBEPXHOCTH M TOJIIUHY
CTEHOK, BXOJISIIITIX B HOMHHAJIBHBIE Pa3MEpBI.

B nepBoM NmpHOIIKEHHH MOXHO CYHTATh, YTO HOMHHAJIBHBIH 00beM
Oosbine ¢axTnueckoro Ha 15-25%. IIpunumaem 20%, Toraa HOMHUHAJIbHAS
€MKOCTb OYHKEPOB COCTaBHT:

Pynueix 2400/0,8 = 3000 M

Koxcosrix 1120/0,8 = 1400 M

[ IpUHATOTO BapHaHTa 3arpy3Kd INPHHAMAeM pa3Mepsl OyHKEpOB B
mwrane 9x9 M ® BBICOTY pacmonoxeHHs Bepxa OyHkepa 27 M. Bricoty
MpU3MaTH4EeCKOM 4acTd 1,8 M, BBICOTY pAcCMONIOXKEHHs] TOpJIOBUHBI 18 M.
Torma BricOTa BOpOHKH OyHKepa coctaBuT: 27-18-1,8 = 7,2 Hna
KBaJIpaTHOTO CEYEeHUss OyHKepa YIJIBI HAaKJIOHA BCEX CTEHOK BOPOHKH
OJIMTHAKOBBI 1 PaBHBI:

tga= (2-hy)/(a-c)=(2-7,2)/(9-0,9)= 1,778

a=060,5

HomunansHbIll 00beM OYHKEpa paBeH:

V6=9-9-1,8+7,2/6- ((9°+0,9°+(9+0,9)(9+0,9))  =361,60 M> Torma
HEoOX0/MMO MMETh KOKCOBBIX OyHKepoB: 1400/361,60=3,87  npumem 4
TOr/1a HEOOXOIMMO UMETh PYAHBIX OYHKEPOB:

3000/361,60 = 8,29 mnpumem 8

[IpuanMaem 2x psgHYO OyHKEpHYIO 3cTakany 1o (8+4)/2=6 B psagy

Jns mpueMa M3BECTHSKA W CBApOYHOTO IUIAKA NMpUHMMaeM | OyHKep
YMEHBIIeHHOTO o0beMa 9-4.5 M B kaxaoMm psay. O0bEM Takux OyHKEpOB
cocTaBuT 258, 6

CyMMapHas HOMHHAJIbHAS EMKOCTh OYHKEPOB COCTABHT, M

361,6-12+258,6-2=4856,4

Wtoro: 4 KOKCOBBIX, 8 pYAHBIX, 2 YMEHBIIEHHOTO OO0BeMa s
J06aBOK.

3 CnenaTh BBIBOJ 110 TIOTYYEHHBIM pe3ysbTaTaM pacdera
®opma npeacTaBieHns pe3yJbTarTa:
PaGora BbIMONHSETCS B NHCBMEHHOM BHAE B TeTpamd Ui

MPaKTUICCKUX pa60T u 3alMIIaAcTCA BMCCTEC C Teopneﬁ o
COOTBETCTBYIOLIEMY pa3/ieily AMCUUIIMHBI B YCTAHOBJICHHBIC CPOKH.
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Tema 1.4
Y4acTKu M 0T/IeJIeHHs IOMEHHOI0 IeXa H OPraHu3anus pagoT B HUX

IpakTuyeckoe 3ansaTue Ne 13
Br100op cxeMbl 4 HE00X0AMMOI0 000Py10BAHUS IIMXTONOAAYH

®opmupyeMasi KOMIIeTeHIUS:
IMIK 3.1. [Ipuaumarh y4yactue B pa3pabOTKE HOBBIX TEXHOJIOTHMH M
TEXHOJIOTHUECKUX MPOLIECCOB.

Heab padoTbl:
HAYYHUTHCS BEIOMPATh CXeMy M HEoOXoaumoe o0OpyJOBaHHE CHCTEMBI
MIUXTONOAY!

BeinoJsinus padory, Bel Oyaere:

ymemby:

- BBIOMpaTh CXeMy M HE0OXOIUMOe O0OpyJOBaHHE CHCTEMBI
HMIMXTONOJaYH

MaTepI/IaJ'IBHOE o0ecmeveHue:
Cxema MIUXTOIIOJa4YU MaTE€pUalOoB Ha KOJOIIHHUK JIOMEHHOM Meyu

3ananue:
Bribpath ¥ 000CHOBaTh cXeMy U Heo0XOoAMMOe OOOpYHZOBaHUE
CHCTEMBI LINXTOIOaYH

IMopsoK BHIMOJHEHUS PAGOTHI:

1. O3HaKOMUTCS C METOJMYCCKUMH YKa3aHUSAMHU IO MPAKTUICCKOMY
3aJJaHUIO.

2. BoimonHuTh 3a7aHKeE.

3. Oopmuth paboTy B TETpaaU IS MPAKTHIECKUX 3aHITHIM.

Xon padoTsli:

1 TomyunTs y mpenonaBarelisi UCXOAHBIH BapHaHT ISl BBITOJHEHUS
NPaKTHYECKOH pabOTHI

2 BeiOpate cxemMy ©  HeoOXoaumoe  oOopymoBaHWE IS
TPaHCIIOPTHPOBAHUS LIMXTOBBIX MAaTEPHAIOB
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3 OmpenenuTs OCHOBHBIE TEXHUUYECKHE U TEXHOJIOTMUECKHE apaMeTphl
BBIOpaHHOT'O 00OPYJOBaHMS, COTJIACHO METOIUKE, TIPEICTABICHHON HIKE

Jns TpaHCHOPTHPOBaHMA LEMHBIX TPY30B (IIMXTOBBIX MaTEpPHAIOB
JIOMEHHOH TUTaBKH) B OYHKEpHI IIPIMEHSIOTCS JICHTOYHBIE KOHBEHepHI 00IIero
Ha3HadyeHUss. OHM TOCTaBIIAIOTCS TPOMBIIUICHHOCTHIO OTAEIBbHBIMH JaCTSIMU:
MPUBOABI PAa3HOW MOIHOCTH, POJMKOOIOPBI, HATSDKHBIE yCTPOWCTBA, JICHTHI.
Komnsetiep, Kak TpaHCIOPTHPYIOIIAsi MAIIMHA CO3JAETCS B MIPOIIECCE pacdyeTa u
npoekTupoBaHus. IIpoexkTupoBaHuEe  OCYIIECTBISETCS Ha  OCHOBAHUU
UCXOJHBIX JIaHHBIX O pAacCIMOJIOKEHHH HA4aJbHOTO U KOHEYHOIO ITyHKTOB
TPAHCHIOPTUPYEMBIX IPY30B:

1. BriOupatoT cxemy Tpacchl KOHBelepa.

2. OmnpenenstoT pacyeTHYI0 IPOU3BOAUTEILHOCTh KOHBEIepa

3. BBIOHpaIOT CKOPOCTP JICHTHI

4. OnpenemnsroT MIUPHHY U KeT00IaTOCTh paboueii BeTBH

5. B 3aBHCHMOCTH OT CJO)XHOCTH TpPacchl, MOIIHOCTH KOHBeHepa H
JpYrUX YCJIOBHH BBIOMpAarOT METOX pacdera: INPHONIKCHHBIH WM
YTOYHEHHBIN

6. Ilo TexamaecknM ycnoBusaM i ['OCTam BeIOMparoT Tumopasmep

7. Tlo katanoram BbIOMparOT 000pyIOBaHHE

Takum oOpa3om, Ang BbIOOpa TpacChl HAAO 3HATh PACIONOKEHHE
KOKCOXHMMa, AarjolpOM3BOJCTBA, [OMEHHOW Ie4d, NPUHATH OCHOBHBIE
MIPOEKTHBIE pPEIIeHHUs MO JOMEHHOH meun, OyHKepHOH 3cTakaze W XapakTepy
3arpy3KH.

Paznuuaercs TeopeTHdecKas u 9KCIUTyaTaIl[HOHHAS
MPOU3BOUTENEHOCTD TPAHCIIOPTEPOB, T/4ac.

Q=3600-Fvp; V =3600-Fv

rae F - miomazae momepevyHoro cedeHws Ha JICHTE, M KB., p -
TUIOTHOCTB HACBIITHOTO IPy3a, T/M KyO.,

V- ckopocth neHTH. T.K. F 3aBUCHT OT HIMPHHBI JIEHTHI TO 3TH
BBIDQKEHUSI M  WCIONB3YIOT JUIs BbIOOpa IIMPHHBI JIeHTH. Ecnu
MIPOM3BOIUTEIHHOCTh KOHBeHepa He 3aJaHHa, TO €€ PACCUHUTHIBAIOT IO
CyTOYHOH  TNPOM3BOAMUTENFHOCTH  IyTeM  BBEACHHSA  KOI((HUIMEHTOB,
YUUTBHIBAIOIINX €r0 HAJIEKHOCTh M HEM30€XKHOCTh IEpephiBOB B paboTe 10
TEXHUYECKHUM M OPTaHN3aI[HOHHBIM IPUYNHAM:

Q: QCp/‘C. (KH/KB.KF)

rae QCp-cpeaHecyToUYHasi MPOU3BOAMTEILHOCTS KOHBEWEpa, T -BpeMs
paboTsl KoHBeWepa B cyrkax, 4; Ku, KB u Kr- coorBercTtBeHHO
K03((UINEHTH UCIIONB30BaHUS KOHBEHepa 10 BpEeMEHH, HEpaBHOMEPHOCTH
3arpy3Kd U TOTOBHOCTH.

Ku = 1,5 (3aBucut ot criocoba 1 Xapakrepa 3arpy3Kn)
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KB = 0,6 (3aBUCHT OT THIIAa M HA3HAUCHMS KOHBEHeEpa)

Kr = 0,92 (nmpuanMaeMm, 9T0 B KOHBEHEPHBIX JHHHUAX C KOKCOXHMa H
arnodabpuku 10 OyHKEepOB IpUMEHSETCs 2 KOHBelepa)

[IpruMeHNM nBE HUTKHM KOHBEHEpOB Ha OYHKEPHYIO 3CTaKamy: OIHY OT
KOKCOXMMa Jpyry OT NpHEMHOro ycTpoicrtBa. Orciona QaxTudeckas
MIPOM3BOIUTEIHHOCT JIMHUM TIOJJA4YH COCTAaBHT: arjomeparta 4240,92/1,7 =
2494,66 m

okatsimeit 3116,80/1,8 = 731,56 m

m3Bectu 16,48/1,5 =10,99 m

cBapoyHoro nuiaka 15,62/2 = 7,81 m

kokca 1939,51/0,45=4310,02 m

PacueTHast mpOU3BOIUTENBHOCTD JIMHUM T10/1a4 COCTABUT ISl KOKCa, M
KyO./q:

Okokca = (1939,51-1,5)/(24-0,6-0,92)=219,60

Ooct.mMar= ((4240,92+3116,80+16,48+15,62) -1,5)/(24-0,6:0,92) =
836,71

Br100p xapakTepucTUK TPaHCIOPTEPHOH JIEHTHI: IIMPHHBI K CKOPOCTH

CKOpOCTh  JBIDKEHHsS JIGHTHl BBIOMpaeTcs B 3aBUCHMOCTH  OT
XapaKTePUCTUK CBHIIYYero rpy3a, €ro IJIOTHOCTH U TPaHyIOMETPHYECKOIrO
cocTaBa, IIMPUHBI JEHTHI W JAp. Yem Oojbiie ImHpHHA TeM OoJbIle
JOIYCKArOTCSl CKOPOCTH:

Tabmnuua 2 - 3aBUCUMOCTD IIUPUHBI OT CKOPOCTH

B, mm 800 1000 1200 1400

V, m/c 1,6-2 1,6-2,5 2-3,15 3,15

Kr 3aBucur or MHOrMX ()akTOpOB: OT THINA POJIMKOOINOPHI, OT yIJa
HakJIOHa OOKOBBIX POJMKOB, OT THIA IPy3a, KOTOPBIH CKa3bIBaeTCs Ha YIJie
0TKOCa MaTepHaIoB

Tabmuna 3 - 3nauenne BenuuruHbl KT B 3aBUCHMOCTH OT POJIMKOOIIOPHI
U yIJ1a OTKOca

PosuKoonopa Yron oTkoca Ha JeHTe
10 15 20 25
OJIHOPOJIMKOBBIE 250 330 420
JIBYXPOJIMKOBBIE 500 580 660
=15=20
570 515 660
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393 470 550 640

TPEXPOINKOBHIC
20 =30 =36 45 480 550 625 700
590 660 730
580 636 690 750

Tabmuna 4 - 3HadueHne BennduHb! K|, B 3aBUCHMOCTH OT MOJBHXHOCTH

YJacTHUIl U yTIJjia

HaKJIOHa KOHBeiepa [3, rpan

S ——— Yrona HakJIOHa KOHBeMepa
5 10 15 18 20
Jierkas 0,95 0,9 0,85 0,82 0,8
CpeIHsIs 1 0,98 0,95 0,92 0,9
Manas 1 1 0,98 0,96 0,95

[IpuHIMaem yron HakIIOHA KOHBeWepa He Ooree 18 rpan.

CKOpOCTh NPHHUMACTCS M3 CIEIYIOMIEro psifa HOPMAJIBHBIX YHCEN:
0,5;0,63;0,8;1,0;1,25;1,6;2;2,5;3,15;4;5,6,3. Pexomennyercs MPUHUMATD
CJICTYIOIINE CKOPOCTH JICHTHI TIPH MBUIAIUX rpy3ax:0,5-0,8m/c; mpu 3arpyske
KOHBeliepa B HECKOJBKUX TOYKax (cOopHble KoHBeiieps) 0,5-1,6 m/c; mpu
TPaHCIIOPTUPOBAHUH OKATHIIIEH HAa HAKIIOHHBIX KOHBeHepax 1,25-1,6m/c.

[lpuHrMaeM TpPEXpOJMKOBYIO OINOPY C YIVIOM HakJIOHa OOKOBBIX
ponukoB 30 rpax u yrioM OTKOca rpy3a Ha ABMXKYyIIeics jente 20 rpa; yroi
HakJIOHa KOoHBelepa Ha ocrakany 18 rpan. Torna Benmuuunbl K03 UIMEHTOB
no tabnunam cocrasar: Kn =625 K, =0,82

Torja mupuHa JEHTHI U1l KOKca:

B kokca 0,982136 m
B oct.mar  0,99406 m
upuay  neHTHI ~ BEIOMpaeM U3 HOPMHPOBAHHOTO  psja:

300;400;500;650;800; 1000; 1200; 1600;2000;2500;3000;Mm
4 O00CHOBATH IPUHSTOE PEIICHHE

®opma npeacTaBIeHUA pe3yJbTaTa:

PabGora BhITOTHSAETCS B IIMCBbMECHHOM BUIC B TeTpagu  1IJIA
NpakTH4ecKnXx  paboT ¥  3amumaercs BMecTeé C  TEOpHeH 1o
COOTBETCTBYIOILIEMY pa3eily AUCLUIUINHEI B YCTAHOBIIEHHBIE CPOKH.

Tema 1.4
YyacTku ¥ oTIe/IeHUs JOMEHHOI0 11eXa U OpraHu3auus padoT B HUX
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IpakTuyeckoe 3ansaTue Ne 14
Br10op THIIA 3arPy304HOr0 yCTpOiicTBa

®opmupyeMasi KOMIIETCHLMS:
MK 3.1. TIlpuanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHH M
TEXHOJIOTHYECKHX MIPOIIECCOB.

Heab padoTbl:
HAYYHTHCS BBIOMPATh THUII 3arPy30YHOT0 YCTPOMCTBA

BeinoJsinus padory, Bel Oyaere:
ymMems.
- BEIOMPATh THII 3arPy309HOTO YCTPOHCTBA JOMEHHOH Meun

MarepuanbHoe o0ecnieyeHue:
CxeMbl 3aChIIHBIX YCTPOHCTB JOMEHHOU NE4H

3aganne:
BriOpaTh 1 000CHOBATH THII 3arpy304HOT0 YCTPOICTBA JOMEHHOM Meun

[opsaok BbINoIHEHHS PadOThI:

1. O3HaKOMUTCS C METOJMYSCKUMH YKa3aHUAMHU IO MPAKTUICCKOMY
3aaHHUIO.

2. BBINIOJIHUTE 3agaHuE.

3. OdopMuUTE pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xonx paboTHI:

1 IlonmyunTs y mpenojgaBaTeNss UCXOTHBIN BapHaHT JUIS BBITOJHEHUS
MPAaKTUYECKOil paboTHI

2 OxapakTepH30BaTh THIIBI 3aTPy309YHBIX YCTPOMCTB, MPEICTaBICHHbBIX
Ha CXeMax:
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3achImHOM ammapaT IBYXKOHYCHBIH (a) M OCCKOHYCHBIH (QHUPMBI
"Tlons—Bropt" (6):

a: 1 — OonbuIol KOHyC; 2— BopoHKa (uama); 3 — mTanra;" 4 —
MaJblii KOHyC; 5 T-Tionast TpyOuaras mraHra; 6 — mpueMHas BOpPOHKa; 7 —
CKUTI; 8 — penbChl HAKIIOHHOTO MOcTa; 9 — HakioHHBINA MOCT; 10 — BOpoOHKa;

6: 1 — XoHBeliep MUXTONOAAaYH; 2 — MPHEMHasi BOPOHKA; 3 — 3aTBOD;
4 — BepxHHH ra300TCceKalOMNi KiamnaH; 5 - OyHkep; 6 - 3aTBOp OyHKepa; 7 -
HIWKHUH Ta30-0TCeKAIONINi KiamnaH; 8 — TpyOka; 9 — orcednas 3aaBmxka; 10
— MeXaHU3M BpalleHus J0TKa; 11 — Bpamaromuiicst 10ToK

3 Hpe}]CTaBI/ITB JOCTOMHCTBA U HCAOCTATKH KaXXJO0TI'0 THUIIA 3aCBIITHOI'O
anmnapaTa

4 Ha ocHOBaHMM [aHHBIX TaOJMIBI BHIOPATh XapaKTEPUCTHUKY
000opynoBaHus AJ1s1 BRIOPaHHOTO THIIA 3arpy304HOTO YCTPOICTBA

Tabmmna - Xapakrepuctiuka 000pyI0BaHUs 3arpy3KH JOMEHHBIX ITe4ei

HaumenoBanmne Homep nomenHoi neuu

2 1 2 3 4
KonnuecTBo KOKCOBBIX IPOXOTOB,
IIT. 2 2 2 4
EmkocTs pyaHoii BecoBoit 18 16 20 25
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BOPOHKH, T

EMKOCTh KOKCOBO#A BECOBOIA

BOPOHKH, M° 8,6 12,0 7,0 17,0
EMKOCTB CKHIIa [TaBHOTO

nogbemMa, M° 10,8 10,8 10,8 13,5
Twurm 1ebegKu CKATIOBOTO IOYM
MOABEMHUKA IOYM3 | IOYM3 | IOYM3 3
Tpy30I0IbEMHOCTB, T 225 22,5 225 29,0
JUTMHA KaHATOB, M 155 155 155 175
JaMeTp KaHaTa, MM 39 39 39 46
Tun n1e6&nKku KOHYCOB IOYM

IOYM3 | IOYM3 | IOYM3 3
JIK-45 JIK-45 JIK-45 | JIK-45

JumamMeTp Manoro KoHyca, MM 2160 2160 2160 2160
Xox Maioro KoHyca, MM 800 800 800 800
JwmamMeTp O0IBIIOTO KOHYCa, MM 4800 4800 4800 5600
Xox 60NBIIOro KOHyca, MM 600 600 600 600
O06BeM MEKKOHYCHOTO

IPOCTPAHCTBA, M° 42 42 42 62

®opMa npeacTaBIeHUs pe3yJbTaTa:

PaGotra BbImoNHSETCS B MHCHMEHHOM BHUAE B TeTpagud s
MpakTH4ecKux  paboT W  3amumaercs BMecTeé C  TEOpHeH 1o
COOTBETCTBYIOILLIEMY pa3fieily AUCLUIUINHEI B YCTAHOBIIEHHBIE CPOKH.

Tema 1.4
Y4acTKH 1 0T/AeJIeHHsI JOMEHHOT0 [[eXa U OPraHu3amnus padoT B HUX

IIpakTnyeckoe 3anaTHe Ne 15
BbI160p BO31yX01yBHBIX CPEICTB 1151 00ecrieYeHusl MevH 1yTheM

®opmupyeMasi KOMIIeTeHIU:
MK 3.1. IlpuamMaTs y4acTHe B pa3pabOTKe HOBBIX TEXHOJOTHUH M
TEXHOJIOTUYECKHX MIPOILIECCOB.

Heab padoTbi:

HAay4YUTLCH BLI6I/IpaTL BO3AYXOAYBHBIC CpEACTBA Jid obecreyeHus
HOMGHHOﬁ ne4yu 1yTbeM
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Beinosnnus padoty, Bel Oynete:

ymMems.

- BBIOMpaTh BO3MYXOIYBHBIC CPEACTBA U1 OOECHEUCHUS JOMEHHOM
HEeYH TyThbeM

MarepuanbHoe o0ecnieuenue:
CxeMa BO31yX0JyBHOTO CPEACTBA

3aganne:
BreiOpath 1 000CHOBaTh BO3IYXOAYBHOE CPEICTBO JJIsl OOCCIEUYCHUS
JIOMEHHOH TIeYH TOPSIIUM TyTheM

Hopsaok BbInoHEHHs padOThI:

1. O3HaKOMUTCS C METOIMYSCKUMH YKAa3aHUAMHU IO MPAKTHIECKOMY
3aIaHAO.

2. BoinmonHuTh 3a7aHue.

3. OdbopMuTh pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xonx paboThI:

1 IlonmyuuTs y mpenojgaBaTeNss UCXOTHBIH BapHaHT JUIS BBITOJHEHUS
MPaKTHYECKOH pabOTHI

2 Ompenenuts mapaMeTpbl AYTbsSs M BBIOPAaTh THI BO3IYXOIYBKH
COTJIACHO MPEACTaBIECHHON HUKE METOUKE:

VIHTEeHCHBHOCTB TJIABKU MO PACXOAY IYThs BBIPAXKAIOT OTHOIICHUEM i1
=Vn/ Vo

Ilpesiensl M3MEHEHHMT i NPH BBILIABKE MEpei. 4yryHa, MY/(Mun-M)
in 1,6-24

3HayeHue i Mo pekoMmeHaanuu 1946r. MPUHATOW MO MPAKTHYSCKHM
JAHHBIM, M/(MuH M) 2,0

B cootBercTBUU ¢ 3TO¥ HOpMO# VI JJODKEH pacTH MPOMOPIUOHAIEHO
MOJIE3HOMY 00BEMY.

B  gelicTBUTENBHOCTH MOMNEpPEUHBIE pa3MEpbl JOMEHHOW Ie4H
(Fr,.....Fk), onpenensronye NpomycKHy CIOCOOHOCTh €€, pacTyT MEAJICHHEe
4eM 1oJie3Hblil 00beM. [103TOMy MpOeKTHAs HOpMa UHTCHCHUBHOCTH IYThA i1 C
pocToM VI yMEHbIIAETCsL.

Vi, 1300 3000
M 000 |-2700 - 3200 000
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i, 1,97
vY/(vmuev®) |25 |1 1 9

Pacxon ayThsi MOXHO OLIGHUTh TaKKe C IIOMOINBIO IOKazaresei,
OTpaXarolUX WHTEHCUBHOCTh AYThS HA €JMHULY IUIOIIATU TOMEPEUHOTO
ceuenus ropHa icr = Vi / Fr, M/(Mumm?)

icr = 563 M3/(MI/IH'M2) -II NONYYEHHs  MaKCUMaJIbHOU
MIPOU3BOUTENHLHOCTH TEYH;

icr =150 M3/(MI/IH'M2) -IUTS IOCTIDKEHISI MUHIMAJIBHOTO pacxo/ia KOKca.

Ha pacxon IyTbs CyIIECTBEHHO BIHSET COAEPKAHNE KUCIOPOIa B HEM.
KommgectBennoe Bmmsaue 021,mo nanaeiM B.M.JlormHoBa, s ABYX Tpymil
JIOMEHHBIX TIeueii pa3IMIHOTO ITOJIE3HOTO 00BeMa COCTABIISET:

TTone3uslii 00BEM Ipenemsr u3m.O,n Ipemensr u3M.ix
Cpenn.usm.ig Ha 1% O,

900-1180 ¢ 21 mo 33 ¢ 222 no 1,9
0.027n%/(Mur-m?)

1719-2000 ¢ 21 mo 35 ¢ 2,2 mo 1,67
0.037n%/(Mur-Mm?)

Ucxonupie naHHbIE: VH,M3

021,%
dr,M

OmnpexneneHne pacxona IyThs

WHarencus. |In = 2,2-(02x-21) -0,037

Pacxon nyThs, M>/MuH Va=in- Vo

To-xe 1o icr Vo =icr -Fr

JaBnenue n1yrbsa(P)

HopmanbeHoe abconoTHOe IaBieHHe AyThbs Ha BO3AyxonyBke B Mlla
cknaapiBaercs Pn = dPo6uy + dPemp + Pkr + 0,1=0,14+0,015+0,25+0,1
P’

rae dPo6ur - obmmii mepemnas qaBiIeHus ra3a B Y PAaBHBIN

Vim® 1000 1300-2700 3000-3200
5000

dPo6m, mIla 012 0.13-0.15 0.16-0.17
0.18-0.2

dPBrp - moTepu Hamopa B BO3yXOIMPOBOJIaX,COCTABIIAIONINE B CPETHEM
0,015 mlIla.
Pxr - n30BITOYHOE JIaBJICHHUE ra3a Ha KOJIOIIHUKe, MI1a

Bb100Op BO3IYX0AYBHOI'0 arperara

MPOM3BOIUM Cyry0o TpHOMMKEHHO W3 YHCIAa OTEYEeCTBEHHBIX
JIOMEHHBIX KomrpeccopoB HeBckoro 3aBoza mo nsym napamerpam: Vi u Pa
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LentpobexxHble TypOOBO31YyXO YBKI
00peM  OceBbIe TYpOOBO3TYXOAYBKA
Tun MamHe VI[,MS/MI/IH Pa,mIla
Tun mammHbI(pa3pabaTEIBacMEIe)
K-2990-3.8 3300 0.38
H-2750-31-1
K-3250-41-1 3230 036
Y-3800-4.0 4140 0,4
K -375074.7
K-4000-41-1 3700 0.35
K -4300/4,9
K-4250-41-1 4100 0,3
K-5500-41-1 5000 0.54
K - 4950/5,5
K-7000-41-1 6900 0.53
K -7100/5.8
K ycraHOBKe NpHHAT BO3AYXOLyBHBIN arperar
3 O00CHOBaTh NPUHATOE PEIICHHE
®dopma npeacTaBIeHNus pe3yJbTara:
PaGotra BbImONHSIETCS B NHCHMEHHOM BHUAE B
NpaKkTHYecKuX  paboT W 3amMIIaeTcs  BMecTe  C

Tlone3ubrit
nean, M’
930 - 1100
1300
1386- 1513
2000

2700 - 3200

3200 - 5000
TeTpagu Ui

TEOpUEH IO

COOTBETCTBYIOILEMY Pa3/iely JUCUHUILIIMHBI B YCTAHOBIIEHHBIE CPOKH.

Tema 1.4

Y4acTKH ¥ 0T/Ae/IeHHsI JOMEHHOTO 1[e€Xa H OPraHu3anus padoT B HUX

IIpakTuyeckoe 3ansaTue Ne 16

Bb160p cxeMbI ra3004UCTKH M TA3004YHCTHOTO0 000PY/A0BAHMA

®opmupyeMasi KOMIIeTeHIUs:
IIK 3.1.
TEXHOJIOTHUECKUX MPOLIECCOB.

Heab padoTbi:
HAYYUTHCS  BHIOMPATH
000pyI0BaHUs

cXemy Tra3004YHUCTKH u
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Beinosnnus padory, Bel Oynere:

ymMems.

- BEIOMPATh CXEMY I'a3009HCTKH U Fa3009HCTHOTO 000PYIOBAHUS

MarepuanbHoe o0ecnieuenue:
CxeMBbl Ta3009UCTKN JOMCHHON TI€4H

3aganne:

BI)I6paTI) 1 000CHOBAThL CXCMY Ta3004YUCTKU U

000pyI0BaHUS

Hopsaok BbInoHEHHs padOThI:

1. O3HakoMuTCA C MCTOANYCCKUMU YKa3aHUAMU I10

3aJaHMIO.
2. BBINIOJIHUTE 3a4aHuE.

ra3004YuCTHOI'O

MNPAKTUICCKOMY

3. OdopMuTh pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHI.

Xon paboThI:

1 TlonyuuTh y TpenoaaBaTenss UCXOAHBIA BAPUAHT JUIS BBIMOJHEHUS

NPaKTHYECKOH pabOTHI

2 BrIOpaTh cxeMy ra3004HMCTHOTO 00OPYIOBaHMS COTJIACHO METOMAMKE,

HpCZ[HO)KCHHOfI HUWXKE

Hcxoauble JaHHEIC:

TTone3nslit 00BEM HEYH, M
HuameTtp ropHa, M

Y 10B BBIHOC TBUTH, KT/T 9yT
ITpou3BOIUTEIHHOCTD TIEYUH, T/CYT
W36 nasiienue KoJjomr rasa, mlla
Temmepatypa koo rasa, 0°C

Bo3MoxkHEIE CXEMBI OYHCTKH Ta3a.

dr
Ilyn

Pkr
Txr
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I ({——VHVVI‘ "

Harpes ‘

Turn npuMeHseMoro B 33JaHHBIX YCIOBUSX DIIEKTPODUIIBTpa

HET cyxoi MOKpBIH

YcnoBusi IpUMEHEHMSI TOX MJIM MHOM CXEMBI Ta3004HUCTKHU

1 cxema mmpoxo npumensercs kornaa Pxr mensmre 0,15 mIla

2 cxeMa npuMeHuMa, eciu Pxr 6osbine wik paBHo 0,25 mIla u ucnosb3yercs
MOKPBIH AIIEKTPOPHUIBTP A TOHKOH OYHCTKH Ta3a

3 cxeMa HanboJee 1enecoo0pa3Ha IPH BRICOKOM JTaBICHUH KOJIOII. Ta3a U IPH
OTCYTCTBUH ANEKTPOGUIBTPa

4 cxema nenecoobpasua mpu Vir > 2000m° i Pxr < 0,25 mlla

Onpeznenenre BbIX0Aa KOJIOMHUKOBOTO rasa.

BbIX0/] KOJIOITHUKOBOTO T'a3a, MPUBEACHHbIH K HOPMaJIbHBIM YCIIOBHSIM,
HM®/MHH

Qxkr mp= 1 5-Vd= 1,5-50-TT1-dr*/4

Bribupaem cxemy ra3009HCTKH

3 O00CHOBaTh NPUHATOE PElICHNE
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®dopma npeAcTABIeHUs Pe3yJbTaTa:

PaGora BblmonHsAeTCS B IHCBMEHHOM BHAE B TETpagd I
NpaKTHYeCKUX  paboT M 3allMOIaeTCs  BMECTE C  TeopHedl  1mo
COOTBETCTBYIOLIEMY pa3zielly JUCLHUIUINHEI B YCTAHOBJICHHBIE CPOKH.

Tema 1.4
Y4acTKu U 0T/JAeJIeHHs] JTOMEHHOI0 leXa U OpraHnu3anus padoT B HUX

I[pakTuyeckoe 3ansTue Ne 17
Pacuer 3¢dekTUBHOCTH ra3004YHCTHOr0 000PY10BAHUS

®opmupyeMasi KOMIIETEHLMS:
K 3.1. TIlpuanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHH U
TEXHOJIOTHYECKHX IIPOIIECCOB.

Heab padoTbi:
Hay4YUThCS pacCYUTELIBATH 3¢ PEeKTUBHOCTD ra3o04MCTHOIO
obopynoBaHus

Beinosinus padory, Bel Oyaere:
ymMems.
- paccuuThHIBaTh 3 HEKTUBHOCTH T'a3009NCTHOTO 000PYJOBaHHS

MarepuanbHoe o0ecnieuenue:
KaJIbKYJISTOD

3anaHue:
Paccuntath 3¢ (EKTHBHOCTh Ta3009HMCTHOTO O0OPYIOBaHMSA Ha
OCHOBAHUU UCXOJHBIX JAHHBIX

IMopsok BBINOIHEHHS PA0OTHI:

1. O3HakOMUTCS C METOJMYECKHUMH YKAa3aHUSAMU IO MPAKTUYECKOMY
3aJJaHHUIO.

2. BeImonHUTE 3a1aHue.
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3. Odopmuts paboty B TeTpaay JUisl MPaKTUIECKUX 3aHATHH.

Xopn padorsi:

1 IMomyuuTh y mpenoaaBaTenss UCXOAHBIM BAPUAHT JUIS BBINOJHEHUS

pacuera

2 BBINONHUTE pacyeT COrJIaCHO METOUKE, IPEICTABICHHON HUXKE

Hcxonnbie JaHHBIC JIJ1S BBIIOJHEHUS pacuera:

3anbeUICHHOCTD Tra3a 29 r/m°

JlaBreHre KOJIOIIHMKOBOTO Tra3a 2,6 atu
Bsixop BaxkHOrO rasa 2120 MY/t YyryHa
[Ipou3BOAUTENBHOCTH TOMEHHON NIEUH 10000 1/cyT

Bpewms npeOriBaHus ra3a B mbUieyoBuTene 14 cek
CkopocTb norbeMa raza B neuieynosurene 1,3 cex
CKopocCTb Ta3a Ha BBOZIC B IIBIJICYJIOBUTENH 16 M/cek
CkopocTb Ta3za Ha BXOJIE€ U3 MBUICYJIOBUTENS 23 M/Cex
Bpems mpeOpiBanms Taza B cKpyOOepe
CkopocTh ra3a B ckpyoOepe 2,2 m/cex

II. Pacuyer nbLIey10BUTEIA

1.Pacuer NbLJICYJIOBUTEIIA. Onpeneﬂe}me YacoBOro Boixoaa.

11 10000

Q=24 v= 24 *3120=2883333,3 m¥/uac,
rae [T — mpou3BOANTEILHOCTh TOMEHHOM TIeYH, T/CYT
V  —  BBIXOA BI@KHOTO  JOMEHHOTO  Ta3a, M/T

CeueHue BBOJIa IIPH CKOPOCTH rasza 15 m/c:

Q, _10599999.96 .,
.= W  16%3600 z

M.

2
rae S, — ceueHre BBOJa, M
W,, — CKOpOCTb rasa, m/cex

20cex

yyryHa

Q, — KOJIMYECTBO ras3a ¢ y4eTOM BOXMOXKHOTO yBeaudeHus Ha 20%

120 _ 1059999,96

Q, =883333,3* 100 M¥uac
Torna:
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4S5 [4*184
dBB: I = 3’14 :4,84 M

JuameTp BBOAA HAPYKHBIM:
Oer= Oost2h i t20=4,84+2%0,115+2%0,012=5,094m

rae Ny, — TONIMAA KIaaKkd, M
Nyox — TOJIIIMHA KOXKYXa, M

CedeHne TpyOBI IICHTPAIHHOTO BOJA PABHO:
I *d® 3.14*5,094°
s= 4 = 4 =2037 M

CeucHue KOJIbLIa MbUICYJIOBUTCIIA JOJIKHO OBITH POBHO:

Q, 1059999,96
5=3600% w= 3600713 _ 56 49,2

raec W — CKOpOCTL nmoapeMa ras3a B HLIHeyHOBHTeHe, M/CeK
CequHe HeHTpaJILHOﬁ qacTnu HLIJ'ICy.TIOBI/ITeJI?[ JOJI’KHO 6I>ITI> pOBHOZ
S1=226,49+20,37= 246,86 M
BuyTpenHuii tuametp d; NbUICYIOBUTEIS:
4* 246 86
4o 314 _ 314,47 _ 1773w
Hapy>xHblii tuamMeTp NblIeyI0BUTENS:
D = d;+2h+2h, .= 17,73+2%0,23+2+0,024= 18,24 m
CGIICHI/IC oTBOAA:

Sai Qo 1059999,96
04 = 3600* VidA = 3600%23 _ g,y

I[I/IaMCTp OTBOJAALICIO ra3a nmpoBoaa:

af 4*128
= \/' 314 _ 163 _ 403w

a -
Hapy»xHs1ii iuameTp oTBOAsAIIEH TPYOBI:
iad ai

a =4 108 4ph,,=4.03+2%0,012=4,054 u
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Bpems npeObiBaHus raza B npuieysoButene T onpenenseTcs ONbITHBIM
IyTeM U npuMepHo pasHsercs 10-15 cek.

ITo BpemeHu mpeObIBaHUS ra3a B MBUICYJIOBHTENE ONPENCISEM BBICOTY
LMWIMHIAPUYECKOH yacTu nbuieynoBurens. [Ipuaumaem T=15 cek.

Q

hu= S€* 3600= wr=1,3%17=19,5 v

rre W — ckopocTh noabeMa rasa B IbUICYJIOBUTEINE, M/CEK

T — Bpems npeObIBast

Bepxuuit xymon nmemarotr Ha 45 0 OmnpepensieM BBICOTY KOHHYECKOI
BEPXHUU YaACTHU:

1 iad 18,24 - 5,094
hy= 2 (D-d ioa )-tg 45° = 2 *1=6.57 m

HwwxHss dacTh omperenseTcs MO0 KOJIMYECTBY YJIOBJIEHHOW MHBUIH, IO
Iy OTKOCA H T.1. YT0J HAKJIOHA HIDKHETo KoHyca coctasiser 50 °. JTuamerp
BBITPY309HOTO OTBEPCTBHA — I M.

BricoTa HIKHETO KOHYCa OIpeesieTCs:

1 18,24 -1

hu= 2 (D-Oyy)*tg50°= 2 *1,19=1025m

OmnpezensieM 00IIYIO BBICOTY MbLICYIOBUTEIIS:

Huom= hyt hcthy= 19,5+10,5+6,57= 36,57 m

OHpCI[eH?[eM YacCTOTY BbIIIYCKa NbUIM W3 NbUICYJIOBUTECIA, HJIA 3TOTO
HY’KHO OIpEACTINThb 06LCM HHWIKHET'O KOHYCa:

I *h 3,14*10,25
VK= 12 x( g, 2+1,0 Z+d*1,0)= 12 *(17,73 2+1,3
2+17,73*1,3)=
=1486,67 m*

O0BeM TBIIH OCakTaeMblii B mbureynoButene 3a 1 cyrku ¢ KIIJ]
nsuieynosurens 60%:

1059999,96 * 29 * 24

6
Vl‘lblﬂl/lz 1’6 *10 *0,6 = 276,66 M3
Ine 1,6%10° — nachinnas macca msutm, /v’
20 — 3anblIEHHOCTh Ta3a, I/'M 3
3anonHeHHE OYHKEepa COCTABHT IIPU STOM:

Vnvuie 276,66
Vik  *100= 1486,67 x100= 18 6 9%
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CreneHp 3amnoyHeHUs1 OyHKepa IbLIbI0 HE J10JDKHa mpesblmarh 60-70
%.

IIpn THmOBOW Trpy3omogbeMHOCTH BaroHoB 60T moTpedyeTcs
KOJIMYECTBO BarOHOB IPH PAa30BOM BBIITYCKE MBUTH B CYTKH.

442,65
276,66%1,6= 442,65 T unu 60 = 7 BaroHoB B CYTKH,

KommaectBo IIBLJIN, OTCTalOIIe B Ta3e Iocie TIBUICYJIOBUTEIIA,
COCTaBJIACT:

23* (100% — 60%)
100 =92
1. Pacuer ckpy060epa BHICOKOTO JaBJIEHH S

Ckpy006ep paboraeT Ha NpPUHIKIE NPOTUBOTOKA. Kpome O4YUCTKH OH
BBIMIOJHACT W (DYHKIMH OXNaxJeHus raza. [lus 3Toro B BepxHEil dvacTu
YCTaHABJIMBACTCS HECKOJBKO OXJIAJUTENBHBIX KOJEl[ M BOCXOASANIMH ra3
oxmaxaaetcs. Temmeparypa raza B ckpyooOepe mamaet no S-o0pa3Hoil KpUBOii.
Juametp ckpyOOepa npunumaem 10m. BeicoTy ckpy066epa mpuaumaem 30M.

CkopocTh ra3a ¢ ckpybOepe He JOJ/DKHA MpEBBINIATh 3,5 M/cek (mpu
paboTe Ha BHICOKOM JaBJICHUH).

Onpenensiem pabounit (dakTHueckuii) od0beM rasa mpu pabore Ha
BBICOKOM JIaBJIEHHH:

©O+t)* P (273 + 200) *1
0

o= o oxTo* (P +P)_ jocgeeeex  273(1+24) _
540163,73 M°
CKOpOCTL rnoabeEMa ra3da CoOCTaBUT:
540163,73
Qo md* | 540163,73
Sneaca 3600, 4 00 755w
v=""N€oo = 4 = 78.5*3600 | 914 wm/cex
I'ne Spys — ceuenue ckpyobdepa, M 2
I *D?* 3.14
scxpy6= 4 = 4 *102: 78,5M 2

OmnpenensieM BpeMst TpeOBIBaHMS ra3a B CKpyooepe:

VAéd 3600 2355*3600
= Q0 _ 54016373 _ s,

rae Ve, — 00beM ckpyb0epa, M 2
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V= S*h=78,5%30= 2355 m*
B ckpyObepe ckopocTh rasa mormyckaercss 1m0 3 M/Cek, a BpeMs

npeObBaHust MODKHO OBITE 10-20 cek. OTo obecmeumBaeT HeoOXomuMoe
oxmaxaeHue ra3a B ckpyooepe. KI1J] ckpyd6epa cocraBmser 80-90 %

OHpC,Z[eHI/IM, KaKyrlO 3albUICHHOCTh HWMEET Ta3 Ha BBIXOAC IIPH

KITA=85%

Conep)kaHue IBLIH B rase mnocie ckpyooepa:

(100 — 85)
92 100 38l

Pacuer pasmepoB TpyOsl BenTypu

s pacuera npuHUMAaEM:

W, — ckopocth raza 110 m/cex

B — pacxon Bojst 0,7 Kr/m s

VYV, — mmotHocTh rasza 1,297 kr/m 3

Jus  obecnieunmBas HEOOXOOUMOH CKOPOCTH OYHIAEMOTO Tas3a B

TOPJIOBUHE TPYOBI M BBICOKOW OYHMCTKH Ta3a HEOOXOAMMO HMMETb 6 TpyO
Benrypu.

TOFI[EI CCUCHUC I'OPIIOBUHBI OHHOﬁ pr6BI COCTaBHUT:

S 105099996
s= N*V,* 3600_ 6*110*3600 = 0 446

rze h — gucno Tpyo
V| — CKOpOCTb ra3a B TOPJIOBUHE TPYOBI

4Sa

- * [
g=11 = /—4 301’346: 0:568 _ 75 u

PaccunteiBaeM mepenan naBieHWin B ropioBuHe TpyO®Rr mpu (V=110

M/cex, B=0,7 M BOZ[BI/MSFaBa)Z

Ah=0,276* 7 (r+B)*Vr?
7 (r+8)= 1,297+0,7 =1,997 kr/m*

An= 0,0276*1,997*110%= 666,92 MM.B.CT.

I'ne y,+b — mI0THOCTH ra30BOISIHOM CMECH

V, — CKOpOCTh ra3a B TOPJIOBHHE.

ITo KOHCTPYKTHBHBIM COOOPa)KCHHSM JIIMHY TOPJIOBHHEI ONpeaeisieM

nexonsa U3 COOTHOIICHMA:
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t = 0,15d,=0,15%0,75=0,11 m

rae: |, — ovHa ropmoBHHEL, M

d, — mrameTp ropIOBHHBI, M

Vron cyxkenns KoHpy3opa npuauMaercs 25-30°

a, IpUHUMaeTCs 25

JuameTtp moaBostiero razomnposona d,, pasen 0,5M, Torma:

1

1
t,= 2 *(dr-dnr)*ctg & « = > *(0,75-0,5)*2,145=0,27m

Vron cyxenns nupdy3opa ( ayg ) pasen 10 ® rorma wmma muddysopa
paBHa:

1

1
t,= 2 *(dr-drr)*ctg & oud- = 5 *(0,75-0,5)*5,671= 0,7m

KIIA tpy6 pacnsumteneit nocruraet 90 %
Torma 3ambUIEHHOCTh Ta3a IOCHE BBIXOJA M3 TPYO pacHblIHTENcH
COCTaBUT:

100-90
138« 100 — 138 ud

V. Omnpenenenne coiep:kaHusi NbLIM B rase Iocje JpoccebHOM
Tpynimbl.

KIIZA npoccensHO# Tpymnmbel 00bIHO cocrtaBisier 95%, Torma B rase
BBIXOJISIIIIEM TOTpeOUTENIO OyAeT Coep KaThCs MbLIH:

100-95
0,138* 100 =0.007r/m° unu 0,7r/M3

3 CrenaTh BBIBOJ TI0 TIOIYYEHHBIM pe3ylbTaTaM pacdera

(I)opMa NnpeacTaBJeHUd pe3yJjbTara:

PabGora BbITONHSAETCS B IIHCHBMEHHOM BUAC B TCTpagu A
MPaKTUICCKUX pa60T n 3alMIacTCA BMECTC C TCOpHeﬁ 1o
COOTBETCTBYIOLIEMY pa3/ieily AMCUUIIMHBI B YCTAHOBJICHHBIC CPOKH.

Tema 1.4
YyacTku ¥ oTIe/IeHUs IOMEHHOI0 1eXa U OpPraHu3auus padoT B HUX
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IIpakTuyeckoe 3ansaTe Ne 18
Pacyer ko1M4ecTBa YyryHOBO3HBIX KOBIIEH

®opmupyeMasi KOMIIETCHLMS:
MK 3.1. TIlpmanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHUH M
TEXHOJIOTUYECKHX MIPOIIECCOB.

Heab padoTbl:
HAY4YUTHCSl PACCUUTHIBATH KOJIMYECTBO YYT'YHOBO3HBIX KOBIIEH

Beinosnnus padory, Bel Oynere:
ymemby.
- PacCUUTHIBATH KOJMYECTBO YyTYHOBO3HBIX KOBILIEH

MarepuanbHoe o0ecnieyenue:
Kanekymnstop

3aganne:
PaCC‘II/ITaTI) KOJIMYCCTBO quyHOBO?;HI)IX KOBIlI€I7[ Ha OCHOBAaHHUU
HUCXOOHBIX JAHHBIX

[opsaok BbINoIHEHHS PadOThI:

1. O3HaKOMUTCS C METOJMYSCKUMH YKa3aHUAMHU IO MPAKTUICCKOMY
3aaHHUIO.

2. BBINIOJIHUTE 3agaHuE.

3. OdopMuTE pabOTy B TETPAIH U MPAKTUICCKAX 3aHATHIA.

Xoa padoThi:
1 TlonyuuTh y TpemnoaaBaTenss UCXOAHBIA BapUaHT JJIs BBITOJHEHUS

pacueta
2 BBINMONHUTE pacyeT COrJIaCHO METOIMKE, TIPEICTABICHHON HIDKE

Ipunyun pacuema u ucxoonsvie dannsie

KommuecTBO ~ 4yryHOBO3HBIX ~ KOBHIEW Ul JOMEHHOTO  Iiexa
ornpezensercs 1o Gpopmyie:
N="Ne+Np+ Npes,
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rIe N,- 9HCI0 KOBIICH B 000poTe,
Np — YMCIIO KOBIIEH B PEMOHTE;
Npes = YUCIIO KOBLIEH B pE3EPBE

Konuuecmeo koguieii ¢ 060pome onpedensemca coznacHo gopmyie.

K
n, =T 'nn'tu'iH
24.P-08
rae T- cyro4Has NIpoU3BOAUTENBHOCTb JOMEHHOH NeUH, T/CYTKY;

N, - KOIMYECTBO JOMEHHBIX IIeUeii B exe,

t, - Bpems mukira obopora KoBmia (5-7 9);

K, - K03 uIHeHT HepaBHOMEPHOCTH BbIITyCKOB uyryHa (1,25);
P - MaccoBasi eMKOCTh YyT'yHOBO3HOT'O KOBIIA, T; ,

0,8 - k03 uUIHeHT 3aOTHEHUS KOBIIIA.

Konuuecmeo Koeuueil, Haxowuuuxc;l 6 pemonme, onpebefmemcn us
eovlpaxycenun:

— N, '(tPX + n'tPl")
m-t,

rie tpx U tpr - IPOJOIKUTEIBHOCTh PEMOHTA KOBIIIA B XOJIOTHOM
Y TOPSTYEM COCTOSIHUSIX, U,

T - KOJHMYECTBO HAJIMBOB KOBIA 33 MEPHOJ MEXIy XOJOIHBIMHU
pEeMOHTaMU;

N'- KOJNMYECTBO TOPSYMX PEMOHTOB B TEUEHHE MEPUOJA MENKITY
XOJIOJTHBIMH PEMOHTAMH.

KonnyecTBO HaJMBOB KOBIIA 3a IEPUOJ MEXIY XOJIOIHBIMH
peMoHTaMu cocraisier 3 50, 3a epuoa Mexay ropssauMu peMoHTamu - 120,

ITpomomKUTENBHOCT X0JI0MHOTO peMonTa - 100 yacos, ropsiuero - 8.

Konuuecmeo kosuteii 6 pezepse onpeoensemcs u3 popmynovi:

n — kH T MAKC n— n _1
)
¢ m.p.08l 2
rac TMaKC - MaKCHUMAaJIbHO BO3MOXKHas CyTOYHas

MPOU3BOIUTENBEHOCTD JOMEHHOM ey, T/CyTKH;

M; - YKCIIO BHIITYCKOB YYTI'yHA 32 CYTKH.

KonudecTBo BBIMYCKOB uUyryHa Ajs ME4YM C OJHOM UyTyHHOW JIETKOMN
coctasiser 8-10, aist nmeun ¢ nByms setkamu - 10-14 u st meun ¢ TpeMs Wiin
YeThIpbMS JIeTKaMH- 15-20 BBITyCKOB.
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KonndectBo 4yryHOBO3HBIX KOBIIEH THIA MHUKCEp OIpeaeseTcs
TakuM ke oOpasom. IIpm 3TOM KONIMYECTBO HAIMBOB 3@ IEPUOJ MEXIY
XOJIOAHBIMHA W TOPSYMMH PEMOHTAMHU COCTaBIISIET cooTBeTcTBeHHO 600 1 200

[IponomKNUTETFHOCTE XOJIOAHOTO peMOHTa cocTaBisieT 450 9acoB U ropsiuero -
8.

Ilpumep pacuema Konuuecmea UyZYHOBO3HBLIX Koguieil 0/
OOMEHHO20 uexd, COCHOAWe20 U3 08yX OOMEHHBIX neueil NOoJIe3HbIM
3
oovemom 2002 m

Hcxoanble JaHHbIE

CyTouHasi MPOU3BOJIUTENBHOCTh OJHOM JOMEHHOM MeYu COCTaBISIET B
cpenneM 4260 T, a MakcuMaibHast - 4500 T

KonmgecTBo BEITYCKOB UyTyHA B CYTKH, ), - 14;

MaccoBas emkxocth koBma P-100 T

[IponomkuTeTbHOCTh 000pOTa KOBIIA to- 6 1.

Hopsagok pacyera

Konuuecmeo xosweii 6 ooopome, n,:

k, _ 4260-2:125.6

n=T-n,-t, = =33,28=34
24.P.08  24-100-08
Konuuecmeo kosueit 6 pemonme, an
= N - (tpy +N'ty) _ 34(100+2-8) 18722,
m-t, 350-6

Konuuecmeo xogueii ¢ pezepse, n,,,:
n - kH T n_n—l _ 1,25-4500 2_2—1 _753=8.
? m,-P-0,8 2 14-100-0,8 2

Makc

Oouwee nompeodnenue 4y2yHO603HBIX KOGUiel (NAPK UYZYHOBO3HBIX
Kosueil) cocmasum:
N=n,+N,+Ne,=34+2+8=44,

3 CHCJ’I&TB BBIBO/ IO IMOJYYCHHBIM PE3YyJIbTaTaM pacucTa

(I)opMa NnpeacraBjJeHUud pe3yjbTara:
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PaGora BbInOJNHSETCS B NHCBMEHHOM BHAE B TeTpamd Ui
IOpakTHdecKuXx  pabOT W 3alIMIAeTcss BMECTE C  TEOpHEH IO
COOTBETCTBYIOIIEMY Pa3Aeily JUCLHUIUINHBI B YCTAHOBJICHHBIE CPOKH.

Tema 1.4
Y4acTKH H 0T/IeJIEHHS JOMEHHOT0 1eXa W OPraHu3anus padoT B HUX

IIpakTuyeckoe 3ansaTue Ne 19
Pacuer koM4yecTBa NVIAKOBO3HBIX KOBHIEH

®opmupyeMasi KOMIIETEHLMS:
K 3.1. TIlpuanMaTh y4actue B pa3pabOTKe HOBBIX TEXHOJOTHH U
TEXHOJIOTHYECKHX IIPOIIECCOB.

Heapb padortbl:
HAYYUTHCS PACCUNTHIBATH KOJMIECTBO IUIAKOBO3HBIX KOBIIEH

Boinosinus padoty, Bul Oyaere:
yMmemy.
- paCCUUTBIBATH KOJIMYECTBO IIJIAKOBO3HBIX KOBIIIEN

MarepuanbHoe o0ecnieuenue:
Kanskymstop

3ananue:
Paccunrarth KOIMYECTBO IIJAKOBO3HBIX KOIIEH HAa OCHOBAHUHU
UCXOOHBIX JAHHBIX

IMopsiaok BbINOJTHEHHS Pa0OTHI:

1. O3HaKOMHUTCSI C METOJAUYECKUMHU YKA3aHUSIMHU IO MPAKTUIECKOMY
3aJIaHUIO.

2. BEINIOJIHUTE 3a1aHueE.

3. OdopMuTE pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xon padorsi:
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1 TlonyuuTh y mpenoaaBaTenss UCXOAHBIA BApUAHT JI BBINOJTHEHUS
pacuera
2 BBINONHUTE pacyeT COrJIaCHO METOUKE, IPEICTABICHHON HUXKE

Ilpunyun pacuema
KonmuecTBO NUIaKOBEIX KOBHIEH B JOMEHHOM IIEXE OINPENEINSIETCS
CYMMOW KOBIIIEH, HAXOAAIINXCS B 000pOTe, B PEMOHTE U B pe3epBe:

N, =Ny +N,+n,,

rae Ny - KOJTMYECTBO KOBIIIEH B 000poTE;
Np - KOJIMYECTBO KOBILEH B PEMOHTE;
Npes - KOJIMYECTBO KOBLIEH B PE3EPBE.

Konuuecmeo winakosvix Kosuieil, HAXo0awuxca 6 obdopome (6
pabome), onpedensaemca no opmyne:

0 _nk Q-ﬂs'tc+Q-ﬂi'tc
° 24\Vv-.d-08 V-d-08)

rue Q - cyTOYHOE POU3BOJCTBO IITaKa, T/CYTKH;

N - KOJIMYECTBO MeYei B [exe;

Kk - k03¢ dunmeHT HepaBHOMEPHOCTH BhIMycKoB muiaka (1,25);

t; - IPOIOIDKUTENBHOCTE 000POTA OHOTO IILIAKOBOTO KOBIIA, Y

V - 06bem mutakoBoro kosma (16,5 m°);

d - mrorsocTs mutaxa (1,6 T/m°);

0,8 - koo unKeHT 3aM0IHEHNUS KOBILIA;

Bs w P - nmons nwiaka, BBIMYCKaeMOTO W3 JOMEHHOM Ie4H
COOTBETCTBEHHO Yepe3 IUIAKOBBIE JETKH (BEpXHMH IIIAK) M YyTyHHBIE
(HYOKHUH 1IIJ1aK), TOJT. 1.

B Hacrosimiee BpeMs NPAKTHYECKd Ha BCEX JOMEHHBIX IIedax
UCTIONB3YIOT — JKEJe30CoJepiKallie  KOMIIOHGHTBl — LIMXTHI  (arjoMepar,
OKaTBIIIN) C BEICOKHM COJICp)KaHUEM Kelle3a, U BBIIYCK BEPXHEro MIIaKa, Kak
NPaBIJIO, HE OCYLIECTBIISIETCS (B 3TOM Cllydae B IPHBEJCHHON BBIIIE (hOpMYyIIe
BS = 0, Bj = 1)

Bpems 060poTa NITakoBEIX KOBIIEH MPHHUMAIOT OOBIYHO PABHBIM 5 4.

Konuuecmeo xosuieii 6 pemonme n, onpedensemca no gpopmyne:
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rue: t, - IPOJOMKUTENBHOCTh BCEX PEMOHTOB B MEPHOJ MEXKIY
JBYMsI OOJIBIIMMH PEMOHTAMH, CYTKH;

t - OpPOMOIKUTENBHOCTh HCIOJIb30BAHUS IIUIAKOBOTO KOBIINA MEXIY
JBYMsI OOJIBIINMH PEMOHTAMH, CYTKH.

Iepuoa Mexmy AByMs OOJBIIMMH PEMOHTAMH IS [IIJIAKOBBIX KOBIIEH
COCTaBJISIET 6 JIET.

B TeueHne 3TOro BpeMEHHU BBITIOJHSIOT JBa MEJIKHX PEMOHTA U IIECTh
NPOPUIAKTUICCKUX PEMOHTOB.

[IpomomKUTENEHOCTE  OOJBIIOTO, MEIKOTO ¥ HPOQPHIAKTHYCCKOrO
PEMOHTOB cOCTaBIsieT 3, 2,5 v | CYTKH COOTBETCTBEHHO.

Konuuecmeo xosuieii 6 pezepse onpeoenaom no gpopmyne:
0 - Qkn(p p
P V.d-08(mg m

Ile Mg U m; KOJUYECTBO BBITYCKOB BEPXHEr0 M HIDKHEIO IIUIaKa
COOTBETCTBEHHO. KONMYeCTBO BBHITYCKOB HID)KHEIO IUIAKa 1M; COOTBETCTBYET
KOJINYECTBY BBIITYCKOB YyT'yHa B TEUEHHUE CYTOK.

Ilpumep pacuema Koquuecmea wnaKo8ylx KOguieli 6 00OMEHHOM Uexe
6 cocmage 08yx 0OMeHHbIX neueil noae3Hvim oovemom 2002 M

HcxoaHble JaHHDbIE

Brixox mmaka Ha 1 T yyryHa - 0,45 1/1.

O6beM IUIaKoBOro KoBma - 16,5 M°.

CyTo4Has IPOU3BOAUTEIBHOCTE OHOM JoMeHHOU nieun T - 4260 T.
Honst Bepxuero nuiaka s = 0,3.

Jons mmxaero nutaka = 0,7.

IHopsigok pacyera

KommaectBo 1uIaka, IMpoOU3BOAUMOC OI[HOI>'I ,IlOMeHHOfI II€YbKO B
TCUCHHUE CYTOK, T

Q=T-0,45=4260-0,45=1917.

Konuuecmeo uwinaxosvix kosuieil 6 060p0me.'

_nk(Q:-fit, Q-f-t.)_2-125(1917-03-5 1917-07-5
° 24\v.d-08 V-d-08) 24 |165-16-08 165-16-08
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[IpooIKUTENBEHOCTh BCEX BHUJIOB PEMOHTOB KOBIIA B IPOMEXYTKE
MEXIy IOBYMs OONBIIUMH (KAaIMTAJIFHBIMH) pEMOHTaMH t cocTaBisier 34
CYTOK, HPOJOJDKUTEIBHOCTh MEPHOJa MEXIY IBYMs OONBIIMMH PEMOHTAMH
COCTaBJIACT 6 JIET.

C yuemom 3mozo, Konuuecmeo Kosuiell, Hax00AUUXCA 6 peMonme:

t
n, =no—p=48i=0,74;1.
t 6-365

Konuuecmeo 6vinyckog 6 cymku Kak 6epxHezo, maxk U HUIICHEZO
winaka pasno 14. Konuuecmeo xosuieii é pezepge cocmagum:

I Q-k-n ,6’75+ﬂ _1917-1,25-2 0,3+0,7
P9 v.d-08(mg m ) 165-16-08\141 14

06mee KOu4ecmeo miaaKko6slx Koguie cocmagum:
Ny =N, +n,+n, =48+1+17=66.

3 CnenaTh BBIBOJI TI0 TIOIYYEHHBIM pe3yJbTaTaM pacdera

®opma npeacTaBIeHUA pe3yJbTaTa:

PaGora BbImONMHSETCS B MHUCHMEHHOM BHUAE B TeTpagd s
MpakTH4ecKuXx  paboT W  3amumaercs BMecTeé C  TEOpHeH 1o
COOTBETCTBYIOIIEMY pa3zeily JUCHHUIUIMHBI B YCTAaHOBJICHHBIE CPOKH.

Tema 1.4
Y4yacTku ¥ OTe/IeHUs IOMEHHOI0 1eXa ¥ OpraHu3anus padoT B HUX

IpakTuyeckoe 3ansTue Ne 20
Pacuer KoJIMYeCcTBA PA3JJHBOYHBIX MALIHH

®opmupyeMasi KOMIeTeHIU:

K 3.1. TIlpunumarh ydacTue B pa3pabOTKe HOBBIX TEXHOJIOTHMH W
TEXHOJIOTHUECKUX MPOLIECCOB.
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Heab padoTbl:
HAYYHUTHCS PACCUUTHIBATH KOJMYESCTBO PA3IMBOYHBIX MAIIUH

Beinosnnus padoty, Bel Oynete:
ymMems.
- PacCUMTHIBATH KOJINYECTBO PA3IMBOYHBIX MAIIHH

MatrepuanbHoe obecreuenue:
Kanpkynsatop

3ananue:
PaccunraTh KONMHYECTBO pa3NMBOYHBIX MAIIMH HAa OCHOBaHHUH
HCXOIHBIX JaHHBIX

Hopsaok BbInoHEHHs padOThI:

1. O3HaKOMHTCSI C METOAMYECKUMH YKa3aHUSIMH 110 MPAKTHYECKOMY
3aJIaHUIO.

2. BoinmonHuTh 3aaHue.

3. OdopMuTh pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHI.

Xoa padoTsI:

1 HOHy‘II/ITL Yy nOpenojaaBaTeid HCXOI[HLIﬁ BApUAHT JUISA BBIIIOJTHCHUS
pacueTa
2 BoimoHuTh pacyeT coriacHo METOAUKE, HpeZ[CTaBJ'ICHHOﬁ HHXC

Ilpunyun pacuema

KonnyecTBO  pa3iMBOYHBIX  MallMH  ONPENENISIOT — HMCXOIS M3
MHHUMAJIbHOW MOTPEOHOCTH B YYT'YHE JUIsl CTAJICIJIABUIILHBIX 1IEX0B B CiIydae
PEMOHTOB KOHBEPTOPOB MJIM MapTeHOBCKMX Tieded. Eciau 0003Ha4MThH
(1/cyTkm), a—~(T/CyTKNM),

Heo6x00umoe Kouuecmeo paziueouHbIX MAUIUHR COCIAGUM:

_Q
PM
rae QC - Pa3HOCTb MECKAY CYTOYHBIM IPOMU3BOACTBOM Yyr'yHa U

€I'0 UCITI0JIb30BaHUEM CTAJICIIIIaBUJIBHBIMU LI€XaMH, T/CyT;
PM - CYTO4YHad NpoOU3BOAUTEIILHOCTb paSHHBO‘lHOﬁ MallnHbI
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Cymounaa npoussodumenvuocmos mawiunvl P, npu ycnosuu
HenpepuvIgHOl NOOAYU UYZYHOBO3HBIX KOGUIEH COCIABUNL, M:

P -t
P, =0,995- % "
C
rue: P, - Mmacca uyryHa B KOBILIE, T;
teyr - BpeMs paboThl Pa3NTMBOYHOM MAIlMHBI B TEYEHHE CYTOK (OOBIYHO t
=20 9);
t. - BpeMs ciamMBa OZHOTO KOBIIA, U;
0,995 - koaddunmeHT, YUUTHIBAIOMIMK MOTEPH UYyTryHA BO BpeMs
pa3IuBKH (CKparl B KOBILIE, Ha Pa3JIMBOYHBIX JKen00ax v MyJbJax).

[IpogomKUTENbHOCTh LIMKJIA CIMBAa OJAHOTO KOBIIA BKJIKOYAET BpeEMs
clMBa t; U BpeMs MEXIAY ABYMs CIMBaMHU t;, KOTOPOE 3aTpayMBacTCA Ha
3aleIIEeHe M IOJHATHUE KOBIIA, HA €ro BO3BpaT IOC/IE CIMBa M 3aMEHY
MIyCTOTO KOBIIA HA 3allOJHCHHBIA YyryHOM. Benmumna BpemeHH t, 0OBIYHO
coctaBser 10-15 mun nm 0,17-0,25 9.

IIpooonscumenvnocmes cauea 00HO20 Koguia onpeodensaemcs no
dopmyne:

C_ PRl
' n,-q-v,-60
rae 1 paccrosiaue Mmexay mysbaamu (~ 0,3 m);

N, - YUCJIO JIEHT Pa3JMBOYHON MalllMHBL;
g - Macca 4yT'yHHOH YyIIKH, T;
V,; - CKOPOCTb JIBH)KCHHUS JICHTBI, M/MUH.

MyJIbABI H3TOTABJIMBAIOT:

- OJHOMECTHBIMH IS MIOJIyY€HUsI YYLIKU Maccoi 45 Kr;

- IBYXMECTHBIMH JUJIsl MOTYYEeHMsI IBYX uylleK Maccor 23 wiu 18 kr.

CKOpOCTh [JBM)KEHHUS JIEHT pa3IMBOYHOM MAaIIMHBI HaXOAMTCS B
npenenax 9,1-13,8 m/mun.

B TexHW4eckoM macmopTe pasIUBOYHON MAIMHBI YKa3bIBACTCA €€
MIPOU3BOUTENHLHOCTD NPU HETPEPHIBHOM pa3IvBKe.

Oma meopemuueckasn npouzsooumenvHocms P (m/u) onpedensemcsn
no gopmyne:
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P :O,lz-q-vﬂ.

° I
Hpumep pacuema Koquvecmea pa3itu6oO4HblX MAUiun

Hcxoanble JaHHBIE
JIoMeHHBIII 1eX COCTOMT U3 JBYX JOOMEHHBIX I[€4e€il IO0JE3HBIM

obbemMoM 2002 M°  Kamas, CYTOYHAasl IPOU3BOJUTENBHOCTh KOTOPBIX

cocrasisieT 8520 T uyryHa.
IIpn ocraHOBKE OZHOTO M3 TpeX KOHBEPTOPOB 33% NPOM3BOAMMOIO

YyryHa qJ0JDKHO OBITH CIIUTO HA Pa3IMBOYHBIX MalllnHAX.

ITopsanok pacuera

Emkocmb 001020 uy2yH0603H020 KOGUIa cOCMAagnaent, m:
Px=0,8 » 100 = 80.

CKOpOCTL NEPEABUIKCHUS JICHT pa3J'IPIBO‘IH017[ MaliuHbI V; COCTAaBJIACT

10 M/MuH.
[IpoIOMKUTENEHOCTh BPEMEHH t; MEXKIY JBYMsI CIMBAMH COCTABIISET

15 mua mm 0,25 4.
Yucio NeHT pa3TUBOYHON MAIIMHBI Ny PaBHO JBYM. Macca 4yIiKd q -

45 kr.

Cymounoe rkoauvecmeo yyzyna Q., KOMoOpoe CO2NACHO UCXOOHBIM
OAHHBIM, 00NHCHO OBIMb CIUMO HA PAZTUGCOYHBIX MAWUHAX, COCMAGUM, HL:

o . 33.n-T _ 33-2-4260
100 100

rae N - KOJINYECTBO JOMEHHBIX II€UeH B LIEXE;
T- cyTouHast IPOM3BOINTENFHOCTh JOMEHHOH IE€YH, T/CYTKH.

= 28116,

IIpooonscumenviocms ciuea 00H020 Kosuia, u:
f_ Pl 8003
' n,-q-v,-60 2-0,045-10-60

IIpooonscumenvhocms yuKIA c1UBA 00HO20 KOGUIA T

t. =t +t,=0,44+0,25=0,69u.
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Cymounasa npou3eo0umenbHoCmb 00HOU Pa3IueouUHol mawiunsl P,
m/cym.

P -t .
P, =0995 " " — 0,995M =2307,25
t 0,69

c ’

Konuuecmeo Pa3iue04HbIX MAUWIUH N 6 Uexe:

_Q _ 2BIL6 o
P, 2307,25

IIpunumarom 0ge mauiunol.

3 CrenaTh BBIBOJI II0 TIOJIyUYEHHBIM pe3yJbTaTaM pacueTra

®dopma npeAcTaBIeHHS Pe3yJbTaTa:

PaGora BblmonHsAeTCsS B NHCBMEHHOM BHJAE B TETpagd I
NpakTHYeCKUX  paboT M 3allMOIaeTCs  BMECTE C  TeopHedl 1Mo
COOTBETCTBYIOLEMY pa3zielly JUCLHUILINHEI B YCTAHOBJICHHBIE CPOKH.

Tema 1.5
IKCHepUMEHTAIbHAS H HCCIEN0BATEBCKAS 1eATETbHOCTh

IpakTunyeckoe 3ansaTHe Ne 21
Br100op TeMBbI HAy4YHO-HCCIe0BaTeNbcKOM padoThl. [locTaHoBKa Henn,
3a/1a4, THNOTE3BI.

®opmupyemasi KOMIETEHIHUSI:
K 3.3.  Odopmiusite pe3ynbTaThl 9KCIEPUMEHTAIBLHOMN u
MCCIIEI0OBATEIbCKON e TEIbHOCTH.

Heab padoTbi:
HAy4UThCS CTaBUTh II€JIb HAYYHO-HCCIENOBATENbCKON  paboThI,
OTPENENATh 3a1a4YH. THITOTE3bI

Beinosnnus padory, Bel Oyaere:
ymems:
- CTaBUTh LeJIb HAYYHOH pabOoThl, ONpe/IeNIsTh €€ OCHOBHBIC 3a/1aui
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MarepuanbHoe o0ecnieuenue:
Koncnekr nekuuii no paszaeny 1 IlpoektupoBaHyue JOMEHHBIX LIEXOB U
neven

3aganne:
BriOpath TeMy Hay4HO-HCCIICIOBATEIBCKOW PabOThI, OCTABUTH IIENb
paboTEhI, ONIPENEIUTh €€ OCHOBHBIC 33]aUl

IHopsigok BbINOJTHEHHS PA0OTHI:

1. O3HaKOMUTCS C METOIMYSCKUMH YKAa3aHUAMHU IO MPAKTUICCKOMY
3aJaHMIO.

2. BBINIOJIHUTE 3aJaHuE.

3. OdopmuTh pabOTy B TETpagH I MPAKTUHICCKUX 3aHATHIL.

Xon padorsi:

1 BoiOparh TeMy HayYHO-HCCIIEIOBATENLCKONH paboThl, U3 TEM,
Npe/II0KEHHBIX MPenoaBaTesieM

2 Onpenenuts 11ej1b CBOEH padoThI

3 OmpenenuTs 3a7auu CBOeH paboThI

4 Onpenenuts OCHOBHBIE THIIOTE3bI

®dopma npeAcTaBIeHUS Pe3yJbTaTa:

PaGora BblmonHseTcss B MHCBMEHHOM BHJAE B TETpagd s
NpaKTUYECKUX  paboT M 3allMOIaeTCs  BMECTE C  TeopHedl  Imo
COOTBETCTBYIOLEMY pa3/ieNly JUCLHUILIMHEI B YCTAHOBJICHHBIE CPOKH.

Tema 1.5
IKCHepUMEHTAIbHAS H HCCIEN0BATEIBLCKAS 1eATETLHOCTh

IIpakTuyeckoe 3ansaTHe Ne 22
CoOop uHdopmanum o BLIOPAHHOI NpodieMe UCCIeJ0BAHUS

®opmupyeMasi KOMIIETeHIMS:

K 3.3.  Odopmusats pe3ynbTaThl SKCHEPUMEHTANbHOMN u
UCCIIEI0BATENbCKON NEATENLHOCTH.
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Heab padoTbl:
HAYYHUTHCS COOHMparh WHPOPMANHIO MO TEME HCCIeIOBATEIBCKON
paboThl

Beinosnnus padory, Bel 6ynere:
yMenb.
- coOupath MHHOPMAIIHIO IO UCCIICAOBATEILCKOW paboTe

MatrepuanbHoe obecreuenue:
[epuoanveckue n3ganus, )KypHaIbl IO TEMaM

3ananmue:
IIpoBecTr nuTEepaTypHBIA 0030p HWHPOPMATHUBHBIX HCTOYHHKOB
COTJIaCHO BBIOpAaHHOHM TeMe HayJYHO-HUCCIIe0BATEIHCKON paOOTHI

IMopsiiok BHIMOJTHEHUS PAGOTHI:

1. O3HaKOMUTCS C METOJMYCCKUMH YKa3aHUSAMHU IO MPAKTUICCKOMY
3aJIaHHIO.

2. BoinmonHuTh 3a7aHue.

3. OdopMuTh pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xon padorsi:

1 W3 mnepuogwyecKuxX W3JAHWH, IKYpPHAIOB BHIOpAaTh CTaTbd
MOJIXOIAIINE K BEIOPaHHOW TeMe Hay9IHO-HCCIICAOBATEIILCKOW PaOOTHI

2 Beinucarh Ha3BaHHWE JKypHaja, HOMEp BBIIyCKa, TOJl, Ha3BaHUE
CTaTbU U AaBTOPOB, CTPAHUILIbI

3 OnTuMU3HpOBaTh JUTEPATYpPHBIM MOUCK, COKPAaTHUB WA YBEJIUYUB
KOJINYECTBO HAWJIEHHBIX CTATEH JI0 S5 MIT.

®opma npeacTaBIeHNUs pe3yJbTaTa:

PaGora BbImONMHSETCS B MHUCHMEHHOM BHUAE B TeTpagd s
NpakTH4ecKnXx  paboT ¥  3amumaercs BMecTeé C  TEOpHeH 1o
COOTBETCTBYIOLIEMY pa3fieny JUCLHUILUIUHBI B YCTAHOBIICHHBIE CPOKH.

Tema 1.5
JKCNepUMEHTAIbHAS U UCCIeA0BATEIbCKAs 1eATeJbHOCTh
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IIpakTuyeckoe 3ansaTe Ne 23
O06padoTka noay4yeHHoH HHPOPMALMU PAa3INYHBIMH CIIOCO0aAMHU

®opmupyeMasi KOMIIETCHLMS:
MK 3.3.  Odopmisirs pe3yIbTaTHI AKCIEPUMEHTATEHON u
HCCIIEI0BATEIbCKON NESTEIbHOCTH.

Heab padoTbl:
HAYYHUTHCS O0OpadaThIBaTh IMOJNYYCHHYI0 WH(QOPMALUIO PA3TUYHBIMU
crocobamu

BeinoJsinus padory, Bl Oyaere:
ymemb:
- 00pabaThIBaTh MOTYYCHHYIO HH)OPMAIIHIO PA3IMIHBIMA CIIOCO0aMH

MarepuanbHoe o0ecnieyeHue:
KommsioTep, HOyTOyKH

3aganne:
O0paboTaTh MONYUCHHYIO HHPOPMALIUIO PA3THYHBIMHU CITIOCOOAMU

[opsaok BbINoIHEHHS PadOThI:

1. O3HaKOMUTCS C METOJUYECKUMH YKAa3aHHAMHU II0 MPAKTHICCKOMY
3aaHHUIO.

2. BBINIOJIHUTE 3agaHuE.

3. OdopMuUTE pabOTy B TETPAIH I MPAKTUICCKUX 3aHATHH.

Xona paboThI:

1 IlepeBecTr Haii/IeHHbIE CTATHH U3 )KyPHAJIOB B AIEKTPOHHBIN BU]

2 OO6paboTaTh MOJyYCHHYI0 HH(POPMAIUS Pa3IHYHBIMH CIIOCOOAMH,
ucnons3ys maketr Microsoft

3 J1o6aBuTh B TEKCT, pUCYHKH, TpadUKH, TaOIUIIBI

®opMa npeACTABIEHUS Pe3yJibTaTa:

PaGora BbImoNHsETCS B MHCBMEHHOM BHJAE B TETpagd s
NpakTHYECKUX  paboT M 3allMIIaeTCs  BMeECTe C  TeopHedl 1o
COOTBETCTBYIOLEMY pa3/ieNly AUCLHUILIMHEI B YCTAHOBJICHHBIE CPOKH.
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Tema 1.5
JKcnepuMeHTAIbHAN H HCCIeI0BATEIHLCKAS NeATeTbHOCTh

IIpakTuyeckoe 3ansaTHe Ne 24
Opranuszanus 4 NpoBeJeHUe UCCJIeJ0BaTe1bCKOI YacTH padoThl

®opmupyemasi KOMIIETEHIHUSI:
K 3.3.  Odopmiasirs pe3yabTaThl SKCHEPUMEHTAIbHOM u
MCCIIEI0BATEIbCKON IS TEIbHOCTH.

Heapb padotbl:
HaYYUTbHCS BBIIOJIHATE HCCIIEAOBATEIBCKYIO paboTy

BeinoJsinus padory, Bel Oyaere:

ymMems.

- OpraHu30BbBIBATb W MNPOBOJUTH HUCCICAOBATCILCKYIO 4aCTb HaquOﬁ
paboTsI

MarepuaiabHoe ofecrieyeHue:
Kommbrorep, HOyTOyKH

3ananue:
BrimmonsuTs HCCIIEAOBATEIBCKYIO 4acTh paboTh COIJIaCHO
pa3paboTaHHOMY ILIaHY

IMopsoK BHIMOJHEHUS PAGOTHI:

1. O3HaKOMUTCS C METOJMYCCKUMH YKa3aHUSAMHU IO MPAKTUICCKOMY
3aJJaHUIO.

2. BoimonHuTh 3a7aHKeE.

3. Oopmuts paboTy B TETpaau sl MPAKTUIESCKUX 3aHIATHH.

Xop paboThI:

1 IIpoananu3upoBaTh NOIyYEHHYIO M 00paboTaHHYIO HHPOPMAILIHIO

2 CocTaBHTh IUIaH U CO/IEPXKAHUE HAYYHO-UCCIIEI0BaTEIbCKONH paboThI
3 CocTaBHTh OCHOBHYIO 4acTb PaOOTEHI

4 CocTaBHUTh 3KCHEPUMEHTAIBHYIO YacTh pabOThI

5 Chenath BBIBOJ MJIH 3aKJIIOYCHHUE TT0 paboTe
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6 BBINOJIHKUTH CIIHCOK HCIOJIb3yEMbIX UICTOYHUKOB

®dopma npeAcTABIeHUs Pe3yJbTaTa:

PaGora BblmonHsAeTCS B IHCBMEHHOM BHAE B TETpagd I
NpaKTHYeCKUX  paboT M 3allMOIaeTCs  BMECTE C  TeopHedl  1mo
COOTBETCTBYIOLIEMY pa3zielly JUCLHUIUINHEI B YCTAHOBJICHHBIE CPOKH.

Tema 1.5
JKcnepuMeHTAIbHAS H HCCIEN0BATENbCKAS TeATETbHOCTH

I[pakTuyeckoe 3ansTue Ne 25
Od¢opmienne 1 1eMOHCTPALUS TEKCTA HAYYHO-HCCIIeI0BATeIbCKOM
padoTsI

®opmupyeMasi KOMIIETEHLMS:
MK 3.3.  Odopmiusirs pe3ynbTaThl 9KCIIEPUMEHTAIBHOMN u
HCCIIENOBATEIBCKON NEATENLHOCTH.

Heab padoTbi:
HayuuTbcsi OGOPMIITH M JIEMOHCTPUPOBaTh TEKCT  HAay4dHO-
HCCIIeI0BaTEIbCKON pabOTHI

Beinosinus padory, Bel Oyaere:

ymMems.

- oopMIIATE PE3yNbTATHl IKCIEPUMEHTAILHON M HCCIIeI0BATEIbCKOM
JIeSITeIILHOCTH.

MaTepnanbnoe odecneveHue:

Kommerotep, HOyTOyKH

3anaHue:

OdopMuTh HayYHO-HCCIIEJOBATEIBCKYIO pab0Ty COTIACHO TpeOOBaHUI
ECKZ u I'OCT, npoxemoHcTpupoBaTh padoty ¢ momoinso Microsoft Power
Point.

IMopsok BhINOIHEHHs PA0OTHI:
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1. O3HakoMuTCS C MCTOANYCCKUMU YKa3aHUAMU IO MPAKTHUCCKOMY

3aJaHUIO.
2. BBITIOJIHUTE 3aJaHUE.
3. OdopMuTh pabOTy B TeTpagH IS MPAKTUICCKUX 3aHATHIHA.

Xox paboTHI:

1 OdopMHUTh Hay9IHO-HCCIIENOBATENBCKYI0 padoTy cormacHo 'OCT u

tpeboBanuit ECKJ]
2 OTpeaKTUPOBaTh TEKCT, PUCYHKH, THATPAMMBI, TAOIHIIBI

3 BhINONHUTE Npe3eHTaInio ¢ ucnojb3oBanuem Microsoft Power Point

He Oonee 10 ciaiinos

®dopma npeAcTaBIeHUs Pe3yJbTaTa:

PaGora BbINOIHAETCS B IHUCHMEHHOM BUAC B TCTpagu A

MMPAKTUICCKUX pa60T u 3alyImacTCsa BMECCTC C TeOpHefI
COOTBCTCTBYIOLIEMY pa3acily AMCHUIIMHBI B YCTAHOBJICHHBIC CPOKH.

Tema 1.5
JKCcnepuMeHTAIbHAS H HCCIEN0BATENLCKAS eATETbHOCTH

IIpakTuyeckoe 3ansaTue Ne 26
CocraBiieHHe [0KJIaJa 10 HCCIeI0BaTEILCKOl  paboTe
nyGJuvHOe BBICTYILUIEHHE.

®opmupyemasi KOMIETEHIHUSI:
MK 3.3.  Odopmiste pe3ynbTaThl 9KCIIEPUMEHTAILHOMN
MCCIIEI0OBATEIbCKON IESTEIbHOCTH.

Heab padoTbi:
HAYYUTbCSl COCTaBJATH JOKJAJA [0 HCCIEeI0BaTeNbCKOi padore
MPEICTABIATh €0 K MyOIMYHOMY BBICTYIICHHIO

Beinosnnus padory, Bel Oyaere:
ymems:
- COCTaBIIATH JIOKJIAJ 110 UCCIIeI0BAaTENbCKOM padboTe

MatrepuanbHoe obecredenue:
HayuHno-uccnenoBarensckast paboTa o BHIOpaHHOH Teme
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3aganne:
CoctaBuTh JOKIAA TI0 HAayYHO-HCCIENOBATEIbCKOH pabore U
MPEJICTABUTH €0 K MyOTHYHOMY BBICTYIUICHHIO

Iopsaok BbInoIHEHHS pa0OThI:

1. O3HakOMUTCS C METOJMUYECKHUMM YKAa3aHUSAMHU IO MPAKTUYECKOMY
3aJJaHUIO.

2. BeINOJIHUTS 3a/1aHUeE.

3. Odopmuts paboTy B TeTpaay isl IPAKTUIECKUX 3aHATHH.

Xox paboTHI:

1 BbiienuTh OCHOBHBIE TE3UCHI 110 MIPOJIEIAaHHON paboTe

2 Hamucath BCTYIMUTENBHYIO YacTh JIOKIA/A [0 paboTe

3 Hamucath OCHOBHYIO 4acCTh JOKJIA/a

4 Hanucath 3aKJIIOYUTENBHYIO YaCTh JOKIA1a

5 CHHXpOHU3UPOBATH TEKCT JOKIA/A CO CIai/iaM Mpe3eHTaN

®opMa npeacTaBIeHUs pe3yJibTaTa:

PaGotra BbImoNHSETCS B NHUCHMEHHOM BHUAE B TeTpagud s
NpakTHYeCKUX  paboT W 3amMmiaeTcs BMeCTe C  TEOpHEeH 1o
COOTBETCTBYIOILEMY Pa3/iely JUCUHUILIIMHBI B YCTAHOBIIEHHBIE CPOKH.
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