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1. Ilesn ¥ 3a1a4M AUCHUIINHBI

Lenpr0o wu3ydyeHHs] OUCUMIUIMHBI «TE€XHOJOrMS M TEXHHKAa METOJOB ITOBBIIICHHS
HepTeOTnaun» SIBIISETCS IMPHOOpETeHHWE CTYyACHTAaMHM 3HaHUM 00 OCHOBHBIX MeETOJax
MOBBILICHUST HE(TEOTHauM, a TaKKe OO0 OCHOBHBIX TEXHOJIOTMUECKHUX MPHUEMax H3BICUCHUS
Heptn 3 macta. [IpuoOperenne HEOOXOOUMOro il WX JNalbHEHIIEH NpodeccHOHATbLHON
JeATEeTbHOCTH MUHUMYMa 3HaHUM U MPAKTHYECKUX HABBIKOB.

3ajaun W3ydeHHs JUCHMIUIMHBL «TexHomorms M TEXHHKa METOJOB IIOBBIILICHUS
HedTeoTnaun». YMEHHE CTYICHTOB HCIIOJIb30BAaTh MOJIYYCHHbIE 3HAHUA B IPAKTHUECKOM
JeSITeIbHOCTH WH)XEHEPOB B 00JAaCTH TEXHOJIOTMH METO/OB MOBBIICHUS HEPTEOTAaUH TIACTOB
[pU MPUHATHH PEIIeHU BRIOOpa pallMOHAIBHBIX CIIOCOOOB MOBBIILIEHUS HEPTEOTAAUH.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuumnuHa « TeXHOIO0rus M TEXHUKA METO/I0B MOBBILIECHUS HEPTEOTJaun» OTHOCUTCS K
o0s3arenpHOM yacTu biioka 1.

s uzydeHus kypca TpeOyercs 3HaHue: (U3MKH; MaTEMaTHKU; XUMHU; O€30MaCHOCTH
JKU3HEACATEIBHOCTH; HSKOJIOTMU; OCHOB AaBTOMATHU3allMM IIPOM3BOJACTBEHHBIX IIPOLIECCOB B
paszpaboTKe.

JlaHHBIN Kypc YMTaeTCS B MOCIECIHEM CEMECTpPE U 3aBEPIIACT TEOPETHUECKOE O0yUCHHE
CTYJICHTOB.

3. IlepeyeHb INUIAHUPYEMBIX Pe3yJbTATOB O0Y4YEeHUSl IO AUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C HHANKATOPAMHM JOCTHKEHUSI KOMIIeTeHI Uil

Taoauna 1
Ko mo ®I'OC NuaukaTopsl IInanupyemble pe3yjbTaTbl 00y4eHHS
JOCTHKEHUS no gucuuniaune (3YB)
IIpodeccnonabHbIE
IK-1. cnoco6nocts | ITK-1.1. 3HaTh | 3HATH:
OCYLIECTBIISATh U | OCHOBHBIE — 00 o0OBeKTax M cucTemMax pazpabOTKU C
KOPPEKTUPOBATh IIPOU3BOJICTBEHHBIE BO3JCHCTBMEM Ha MmiuacT U 0e3
TE€XHOJIOTHYECKHE MIPOLIECCHI, BO3/JICHCTBUS Ha IJIACT, PEKUMax padOThI
npoliecchl He(hTEra3oBoro | MpeACTaBISIOIINE HEPTIHBIX " ra3oBbIX IJIaCTOB,
IIPOU3BOJICTBA B | €AMHYIO LENOYKY | paCCMOTPEHHE CIIOCOOOB 3KCILTyaTaluu
COOTBETCTBUU c | HedTerazoBbIX CKBaXXMH, OCHOBBI BEIOOpA PalliOHATIBLHOTO
BBIOpAHHOMU cdepoil | TeXHOJIOTHI crioco0a AKCIUTyaTaluu CKBa)KVH,
npodeccuoHaIbHON HKCIUTyaTalusl CKBaXUH M OOCITy)KMBaHUE
JeSITeIbBHOCTH CKBaKUH
Ymersn:
— 0000111aTh ONBIT Pa3pabOTKH HEPTAHBIX
" ra3oBBIX MECTOPOKICHUM C
BO3JEHCTBHEM M 0€3 BO3IECHCTBHUS Ha
IU1acT, MCHOJIb30BaTh METO/ABl TEXHUKO-
HKOHOMMYECKOTO aHan3a
Baanern:
METOJJaMH  TEXHOJIOTMYECKHUX pPacyeToB
OCHOBHBIX  TIOKa3zaTele  pa3paboTKu
3aJeXH, OKCIUTyaTallMOHHBIX CKBa)KUH;
MCCJIEIOBAHMEM I1JIaCTOB.




4. O0beM TUCUMITIMHBI M BUJIbI Y4eOHOH padoThl

Taoaumna 2
Bcero Cemectpsl
Bupa yueOHoii padoThl 4yacoB/ 3a4.e]l. 11 11
0®0 300 0®0 300
KonTakTHasi padora (Bcero) 36/1 12/0,33 36/1 12/0,33
B Tom uuncrne:
Jlexnun 18/0,5 6/0,11 18/0,5 6/0,11
ITpakTHueckue 3aHATHSI 18/0,5 6/0,28 18/0,5 6/0,28
CamocrosiTesibHasi padoTa (Bcero) 72/2 96/2,67 72/2 96/2,67
B ToMm unce:
Pedepatst 10/0,28 10/0,28
U (unu) opyeue 6udvi camocmosimenvHou
pabomul:
TeMbl 1711 CaMOCTOSITEIIBHOTO U3YYCHHS 62/1,72 56/1,56 62/1,72 56/1,56
IToaroroBka K NpakKTUYECKUM 3aHSITUIM 20/0,28 20/0,28
[TonroToBKa K 3a4eTy 20/0,55 20/0,55
Buj orueTtHOCTH 3ader 3auer 3ager 3ager
OBHmas Tpy10eMKOCTH BCEI'O B yacax 108 108 108 108
BCEI'O B 3au.
JUCHUILIMHBI 3 3 3 3
eIMHUIAX
5. Conepikanune TUCHUNITHHBI
5.1. Pa3zgenpl AUCOUIIMHBI H BUALI 3aHATHHA
Taoauna 3
Jlek. Hpakr. Bcero
Ne HaumenoBaHue pasjaesa 3aHAT.
nn AUCHUILIHHBI HacHt qachl Hacon
O0O®0O | 390 | 0OPO| 3P0 |OPO | 3900
OO6mras XxapakTeprucTUKa METOJIOB
1 BO3JICHCTBUS Ha HE(PTSHBIE 3aJIeKU U 2 2
MTOBBIIICHUS] HEPTEOTAAYH TIACTOB
Cuctemsl pa3pabOTKH HEPTIHBIX
2 | MECTOPOXACHUHN ¢ OAepKAHUEM 2 3 3 3 5 6
mwiactoBoro nasnenus (ITI1/1)
TennoBble METOIBI TTOBBIIIICHHS
3 2 3 5
HedTeoTnaun
4 MeTo/1bI TOBBIMIEHUS TIPOHUIIAEMOCTH 5 )
pu3a00KHOM 30HBI IJIACTA
5 | XuMHYecKHe METOObI BO3IEeCTBUS 2 3 5
6 |MexaHMYEeCKHE METOJIBI BO3JICHCTBHS 2 3 5
7 TennoBble METOIBI BO3/ICHCTBHS Ha 5 3 5
pu3a00iHY0 30HY IJIacTa 3 3 6
3 KommekcHoe Bo3ieiicTBHE HA 5 )
pu3a00iHY0 30HY IJIacTa
9 O06paboTka nMpu3abOKWHOI 30HKI IIACTa 5 3 5
MTOBEPXHOCTHO-aKTHBHBIMHU BEIIECTBAMH




5.2. JIeKIIMOHHBIE 3aHATUSA

Taoauna 4
Ne | HaumeHoBaHue pa3jaesia
Conep:xkanue pasaena
0N | JMCHUIJIHHBI
OOm1ast xapaKTEpUCTHKA METOI0B enu u 3agaun qucuumuinHel. CyIniHOCTh
1 | Bo3neiicTBUs Ha He(DTAHBIC 3aJIeKH U | TPOOJIEMbI YBETTMUEHUS He()TEOTIauH I1JIaCTOB.
TIOBBIIICHUS] HEPTEOTAAYH MJIACTOB
Cucremsl pa3pad0TKu HEDTIHBIX Texunonorus u texuuka [111/] 3aBonHeHnEM.
2 | MECTOpOKIEHUH ¢ OAEPKAHUEM Bonocna0xenue cucrem II1/1. [Tonnep:xanue
mactoBoro aasyenus (I1T1]1) ILJIACTOBOI'O JaBJIEHUE 3aKauKOU rasa.
BriTecHenne HeTH ¢ IPUMEHEHUEM
TeIIoHOCHUTENEH (BOASHON map, ropsidas Boja,
TenoBeie METOIBI MOBBILLICHUS
3 HedTeoTTaun TepMopacTBopuTeIn). BHyTpuriactoBoe
ropenue. O00pyI0BaHMS B YCTPOUCTBA,
IIPUMEHsIEMbIE IPU BHYTPUILIACTOBOM FOPEHUH.
MeTo1b1 TOBBIICHUS Haznauenwue u knaccudukaiys METOI0B
4 | IpOHUIIAEMOCTH MTPU3a00IHOM 30HBI | BO3ACHCTBUS Ha MPU3a00IHYIO 30HY ILJIACTA.
miacra
ConstHO-KHCIIOTHASA 00pabOTKa MpU3adOHHON
. 30HbI IU1acTa. [lounTepBanbHas Wiu
5 | Xumuueckre MeTo1bl BO3ACHCTBUS
crynenuatast CKO. Kucnorasie 06paboTku
TEPPUTCHHBIX KOJJIEKTOPOB.
I'unpaBnuueckuit paspoiB mwiacta (I'PIT) u ero
6 | MexaHnuyeckue METO/Ibl BO3ICUCTBUS PasHOBHAHOCTH. [1aIIeHHE paspeIBa.
TexHonorus mporecca u OLEHKa ero
2 (PEKTUBHOCTH.
3akauka nporpetoil HedTH, He)TEIPOYKTOB
7 TermtoBrsIe METOIBI BO3ICHCTBUS Ha uu Bojbl, oOpaborannoi [TAB. 3akauka mapa
pu3a0oiHYI0 30HY IIacTa MapoOHarHeTaTeasIMU. DIIEKTPOTEIIOBas
00paboTka. 3a00liHbIe HarpPEeBATEIH.
TepmokuciaoTHast 06padoTKa.
3 KommiiekcHoe Bo3aeiicTBre Ha BryTtpumnnacroBas TepMOXUMUYECKas
pu3a0oiHYI0 30HY IIacTa o0pabotka. TepmorazoxumMudeckoe
BO3JICHCTBHE.
MexaHu3M J1eliCTBHUS TOBEPXHOCTHO-AKTUBHBIX
O6paboTka nmpu3adONHOM 30HbI Beuiects (IIAB) B mopucroii cpene. OnbiT
9 | mnacta NOBEpXHOCTHO-AKTUBHBIMU MIPUMEHEHHUSI TOBEPXHOCTHO-aKTUBHBIX
BElIECTBAMU BEULIECTB ISl YIYUIIEHUS IPOHULIAEMOCTH
pu3a00WHOM 30HBI IJIACTA.
5.3. JlaGopaTopHbIii NPAKTHUKYM (HE IPETyCMOTPEHBI)
5.4. lIpakTuyeckue 3aHATHS
Tabumuna S
Ne HaunmenoBanue pasjaena .
Tema npakTH4ecKMX 3aHATHH (CEMUHAPOB)
n/n AU CIUTJINHbI
Ornpezenenne yucia HarHETaTeNbHBIX CKBAXKUH,
Cucremsl pazpaboTKu HEPTIHBIX
o pacxo/a BOJbI U 1aBJIEHUS] HAarHETaHUS
1 | MecTopoXxaeHul ¢ NoaAepKaHUEM

mactoBoro nasieHus (I1I1/1)

OrnpezenieHne KOJIMYECTBA BOJBI U T'a3a,
HEOOXOIMMOTO JIJIs TTO/IePKAHUS TIJIAaCTOBOTO




Omnpenenenue TIONIAAN HarpEeBaHUS YaCTH TIACTa
MPY HAarHETaHWH Tapa
TemnoBble METONBI IIOBBIIIEHUS
2 BitasxHO€ BHYTPUILIACTOBOE TOPEHHUE,
HedTeoTIaUH
oTIpeJIeJICHUE PaCTIpe/ICIICHUsI TEMITEpaTyphl B
IacTe
3 XHUMUUECKHUE Meroasl | OnpeneneHue pacUYeTHBIX MoKas3arejiei
BO3IEHCTBHUA COJITHOKHUCIIOTHOU 00paboOTKH 320051 CKBaKUH
4 MexaHudeckue Meroabl | OnpeneneHrue pacueTHBIX IOKas3aTeliel mpolecca
BO3JECHCTBUSA TUIpOpa3phiBa IUIACTA
TepmokucnoTrHas o0paboTka 3a00si CKBaKHH.
5 TermoBeie MeTOnBI BoO3zckcTBHs | TermoBas oOpaboTka 3a60s ckBakuH. [Ipon3Bectu
Ha pU3a00HYI0 30HY IJIacTa pacder AJIEKTPOTETIOBOM 00paboTKu
pr3a00NWHOM 30HHKI IJIACTA.
O6paboTka mnpu3abOKWHONH 30HBI . .
Pacuer 00paboTku npu3a0OHONW 30HBI ILIACTA
6 | macta TOBEPXHOCTHO- | 1\ 1y
aKTUBHBIMH BEIECTBAMU
6. CamocTosiTesibHAs padoTa CTYJAE€HTOB IO AUCHUIIHHE:
CamocrosiTenbHas paboTa Mo AUCUUILTHHE cocTaBiusgeT: 96 yaca y ODO, u 130 yacoB y
3D0.

[IporpamMMoil mpemycMaTpuBaeTCsi CaMOCTOATENbHOE OCBOEHHE 4YacTH pas3AesioB Kypca.

Pesynbrarom wu3yuenus sBisercs pedepar oobemom 8-10 crpammi. Ilocnme cobecemoBanust u
3amuThl pedepara TeMa CUYUTAeTCS YCBOCHHOW. Ha wm3ydeHue Tembl, cocTaBlieHHWE pedepata U
3amuty otBoautTces 10 gacos.
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21.
22.
23.

TeMbl 17151 CaMOCTOSITEILHOTO U3Y4YeHUS
Cy1mHocTh npo0ieMbl yBeIn4YeHUs: HepTeoTJauu MIacToB.
Texunonorus u texuuka [111/] 3aBonHeHNEM.
OO6opynoBaHus U yCTpOICTBa, MPUMEHsEMbIE IPU BHYTPUILIIACTOBOM TOPEHUH.
3akayka nporpeTo HeTH, HePTEMPOTYKTOB UM BOJIbI, 00paboTanHoit [IAB.
OnexTpoTeruioBas 06paboTka.
['unpoauHamMuueckue MeTo bl MOBBIIEHUST HEPTEOTAauu.
M3MeHeHne HanpaBiieHUH (UIbTpaliMOHHBIX TOTOKOB.
Cozianue BBICOKUX JIaBJI€HUI HarHETaHUS.
dopcrupoBaHHBIN OTOOP KHUJIKOCTH.

. IlonnepxaHue mIacToBOro JaBJICHUE 3aKaYKOW rasa.

. 3aBOAHEHUE PACTBOPAMU MOJIUMEPOB.

. 3aBogHeHue pactBopamu [1AB.

. 3aBOAHEHUE MULEISIPHBIMUA PACTBOPAMH.

. 3aBOJIHEHUE PACTBOPAMH IIIEJIOYEH.

. BerTecHenne He(hTH Ta30M BBICOKOTO JaBIICHUS.

. 3aBOJIHEHUE C YTIIEKUCIOTOM.

. CEpHOKHUCIIOTHOE 3aBOJJHEHUE.

. 3a00liHBIC HATpEBATEIH.

. MexaHu3Mm JIefCcTBUS TOBEPXHOCTHO-aKTUBHBIX BemiecTB (I[AB) B mopucToii cpene.
. ONBIT MPUMEHEHHsI TTOBEPXHOCTHO-AaKTUBHBIX BEIIECTB IS YJIYYIICHHUS] MPOHHUIIAEMOCTH

npr3a00WHOM 30HBI IJIACTA.

MeTo/b! n3BIIEYEHHS OCTATOYHON HE(PTH U3 3aBOIHEHHBIX IIACTOB
[TounTtepBanbHas uinu crynendaras CKO

Cuctembl pa3pabOTKH MECTOPOXKIACHHS C UCTIOJIb30BAaHNEM 3aBOTHEHUS



24.

25.
26.
27.
28.
29.
30.

11.
12.

13.
14.
15.
16.
17.

18

OU3NKO-XUMHUYECKHE  METOABl  PETYJMPOBAHMS  OXBaTa  HEOJAHOPOAHBIX  IUIACTOB
BO3JICUCTBUEM IIPU 3aBOAHCHUU

TexHomnorus yBennueHus: HepTeoTJjauu MIaCTOB HA OCHOBE KMCIOTHOTO BO3AECHCTBUS
CoBpeMeHHBIE METO/IbI yBETUUEHUS He()Te- U Tra300TJauu IJIaCTOB

Mertobl U3BJI€UEHUS OCTATOUHOW HE(TH U3 3aBOAHEHHBIX IIACTOB

BryTtpunnactoBoe ropenue

Ilenu npuMeHeHus: METOI0B yBEJIMYEHUS HePTEeoTIaun

['maponnHaMuyecKre METOIbl YBEIHUSHHS He(DTEOTAauH

Ilepeyennb Tem Ags pedepara
OcoOenHoctu  pa3BuTHs  He(dTeAOOBIYM  BEPTUKAIBHO-UHTETPUPOBAHHON  HEDTAHOM
KOMIIaHUH.
D¢ deKTUBHBIE METOJIbI TOBBIMICHUS HEPTEOTIAYM TUIACTOB U MHTCHCH(PUKAIMH ITOOBIYU
HedTH, npumensiembie B OAO.
Texnonornueckas 3¢pHeKTUBHOCT, METOJOB YBENUUYCHUs He(PTEeOTHauu U UHTEHCU(UKALUN
NOOBIYH HEPTH.
OddexTuBHBIE METOIBI BO3/ICUCTBUS HA TPU3a00iHYI0 30HY ILIacTa.
O} PeKTUBHBIC TOTOKOOTKIOHSIOMINE METOIBI.
D¢} dexTuBHBIE JOPOTOCTOSIINE METOABI MOBBIIICHUS HE(PTEOTIAuH TUIACTOB (TUIPOPA3PHIB
1acTa, TOPU30HTAIBHBIC CKBAKUHBI, 3ape3Ka OOKOBBIX CTBOJIOB.
Texnonornueckas 3¢(HEeKTHBHOCTh KOMIUIEKCHOTO BO3JIEHCTBUS TEXHOJOTHM IOBBIIICHUS
He(TEeOT a4 I1JIaCTOB.
MeTobl oaaepKaHuUs TUIACTOBOTO JaBICHUS
CucTeMbl MoIep KaHUs TIACTOBOTO JIaBIICHUS

. BausiHue xumMudeckux PCarcHTOB, IMMPUMCHACMBIX IJIA I/IHTeHCI/I(bI/IKaI_II/II/I ,Z[O6LI‘II/I HG(I)TI/I, Ha

(dbopMHpOBaHUE U YCTOHYMBOCTH BOJTOHE(DTSHBIX dIMYJIIbCHIMA

Hcropust mpuMeHeHHs TOBEPXHOCTHO-aKTHBHBIX BEIIECTB B OATOTOBKE HE(TH
Kommo3uimonHbeie TOBEpXHOCTHO-aKTUBHBIE BEIECTBA B Ipolleccax cOopa M MOATOTOBKH
HedTel

KommonaHo-xumMraeckue cBOMCTBa MPOMBIIIJICHHBIX TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB
OU3NKO-XMMHUYECKHE METO/IbI YBEIMUEHUS HEPTEU3BICUECHUS.

["a30BBIC METO/IBI YBENUYCHUST HEPTEU3BICUCHUSI.

Mukpobronoruueckrue MeTo bl yBeTU4eHUs! He(pTen3BICUSHMS.

du3nuecKre METOIbl yBETUUYCHUS He(DTEN3BICUCHHS.

. TermnoBbeie MeTOABI YBCIIMYCHUS He(bTeI/IBBJ'Ie‘ICHI/IH.
19.
20.

PyI[HI/I‘-IHI)IG METO/Ibl YBCINYCHUA He(bTeI/IBBJ'Ie‘-IeHI/Iﬂ.
quBepTI/I‘IHHe METOJbI YBCIINYCHUA Heq)TeI/IBBJ'ICLIeHI/ISI.

YueOHOe MeTOoANYECKOEe o0ecTieYeHne A CAMOCTOSITeIbHOI padoThl
babak C.B. Dp¢exkTuBHOCTh TEXHONOTMM MHTEHCU(PUKAIMK JOOBIYM HE(TH U TOBBIIICHUS
HedTeoTnaun miactoB [OnexkTpoHHbI pecypc]/ babak C.B.— DnekTpoH. TEKCTOBBIE
nanusle.— M.: Teoundopmmapk, ['eomnpopm, 2008.— 108 c.— Pexum gocryna:
http://www.iprbookshop.ru/16888.html.
Ksecko b.b. MeTonbl 1 TEXHOJIOTHUN TOAJAEPNKAHUS TIJIACTOBOTO JABJICHHS [DJICKTPOHHBIN
pecypc]: yae6HOe mocobue/ KBecko b.b. - M. : Undpa-Unxenepus, 2018. - 128 c. - ISBN
978-5-9729-0214-9 - Pexnm JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.
[TerpakoB JI.I'. Pa3paboTka HE(TAHBIX U Ta30BBIX MECTOPOKIEHUIN [ DIEKTPOHHBIN pecypc]:
yuebnuk/ IlerpakoB JI.I'., Mapnamon J[.B., Makciotun A.B.— DneKTpoH. TEKCTOBBIE
nanubie.— CI16.: HarmoHanpHBIM MUHEPATBHO-CHIPbeBOM YHUBEpCHUTET «I opHBIIY, 2016.—
526 ¢.— Pexxum poctyna: http://www.iprbookshop.ru/71703.html.
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10.

11
12

14.
15.

[IpumeHeHHe  MOBEPXHOCTHO-AaKTHUBHBIX  BEUIECTB B  Ipoleccax [MOATOTOBKH U
TPaHCHOPTUPOBKH HepTH [DnekTpoHHBIH pecypc]: Monorpadus/ H.FO. bamxupuesa [u
Ip.]—  OJeKTpoH. TekCcToBble JaHHble.—  Kaszanb: KazaHCKuMW  HalMOHAJIbHBIN
UCCJIEIOBATENbCKUN TeXHOJOrnYeckui yHusepcutet, 2016.— 168 c.— Pexum nocryma:
http://www.iprbookshop.ru/62245.html.

Hedtp u ra3z [Onexrponnsiii pecype] / - M. : I'opnas kuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum pocrtyna: http:// www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

Casenok O.B. Meroasl mnporHo3upoBaHusi (akToOpoB 3aTpyAHEHHUs HePTenoObuu ¢
OCIIO’)KHEHHBIMH YCJIOBUSMHU U aHAIIU3 MPUHIIUIIOB WH()OPMAIIMOHHBIX YIIPABIISIOMIUX CHCTEM
[DnexkTponnsbiit pecypc] / CaBenok O.B. - M. : 'opnas kaura, 2013. - 54 c. - ISBN 0236-
1493-2013-57 - Pexum goctyna: http://www.studentlibrary.ru/book/0236-1493-2013-
57.html.

7. OneHoYHbBIE CPeACTBA

Bonpocsl k nepBoii pyoe:kHO# aTTecTallun
OcHOBHBIE METO/BI BO3JEHCTBUS Ha ILIACT.
Kakpe CymecTByrOT CIENHaIbHBIE METOJbl BO3JECUCTBUSA Ha IUIACT, KOTOPBIE SIBIIIOTCS
COUYETaHHEM OCHOBHBIX METOJI0B?
OcHoBHBIE crcTeMBI pa3paboTKu HeTAHBIX MecTopoxaeHui mpu [T/ 3akaukoif BoabI.
[Tpu KakuX yClIOBHX 1eJeCO00pa3HO 3aKOHTYPHOE 3aBOIHEHHE?
Kakue HenocTaTku HMeeT 3aKOHTYPHOE 3aBOJHEHHE?
OcHOBHOE Ha3HaueHUe cUCTeMbl BogocHa0xenus npu TII1/].
OT uero 3aBUCUT KOHKPETHBIN BBIOOpP CUCTEMBI BOJIOCHAOKEHUS?
Kakue ocHoBHble TpeOoBaHus npenbssisitorcss npu III1/] 3akaukoil BoJsl K HarHeTaemoil
Bozie?
N3 KakuX caMOCTOSATENbHBIX 3BEHBEB HJIU 3JIEMEHTOB COCTOUT CHCTEMa BOAOCHAOKEHUs?
Meroas! TENI0BOroO BO3ACHCTBUSA HA IIJIACT.

. 3aKauka TEIJIOHOCUTEIEH

. BuyTpunnacroBoe ropenue
13.

YTo MNpoOMCXOAUT B pe3ysibTaTe CO3JaHMs TEIUIOBOTO (POHTA, TemIeparypa KOTOpPOTo
nocruraer 450-500°C?

Yro saBisieTcss OCHOBHOM NMPUYMHON HU3KOM MPOAYKTUBHOCTH CKBa)KMH?

Kakue MeTopl NpUMEHSIOT JJIs YBEIUYEHHS MPOHUIIAEMOCTH IJIacTa U MPpU3a00HHOM 30HbI?

OO0pa3sen TecTa 1 aTTECTALMHU
®.1.0. crynenra

TECT.
IUIs UTOToBOM attectanuu rpymmnsl HP, HB - 08

1. LlenssMu BO3EHUCTBHS Ha 3aJI€Kb HEPTHU SBISIOTCA:

a) MoJAepKaHue yCTHEBOTO AABICHNUS;

0) moxep kaHue TIACTOBOTO JIABIICHHS;

B) YBEJIMUYECHHUE TIIACTOBOM KUAKOCTH;

I) yBelIn4eHNe KOHEUHOl HedTeoTaaun;

1) O/JIEp)KaHNE HAarHETATEeIbHBIX CKBAXKHH.

2. B 3aBHCHMOCTH OT THaMeTpa U JJIHHBI TEPMOPEAKTOPa MPH TEPMOKHCIOTHON 00paboTKe, B HETO 3arpysKaroT:

a) 40-60 xr maraus;
6) 70-100 Kr KaJIbITUS;
B) 30-70 Kr KambIus;
r) 10-30 Xr Maraus;
1) 40-100 kr Marxus.

3. [IpakTH4YeCcKH yCTAHOBIEHO, YTO st 3G PeKTUBHOTO MporpeBa npu3aboiHON 30HbI MIacTa Tpedyercs:

a) 25—35 m> ropsuux He(TENPOLYKTOB WU CHIPOH HedTH, HArpeThIX 10 80—85 °C;
6) 15—30 M ropsuux HeTENPOAYKTOB WK CHIPOi HeQTH, HArpeThIX g0 90—95 °C;
B) 5—15 M? ropsuux HedTENPOLyKTOB WIH ChIPOH He(TH, HarpeThiX 10 50—85 °C;
r) 55—80 M3 ropsuux HeTENPOLYKTOB WIH ChIPOi HedTH, HATpeThIX 10 60—90 °C;
1) 75—95 M3 ropsuux HeTENPOLYKTOB MU ChIpoil HedTH, HAarpeThix 10 70—100 °C.


http://www.iprbookshop.ru/62245.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.studentlibrary.ru/book/0236-1493-2013-57.html
http://www.studentlibrary.ru/book/0236-1493-2013-57.html

4. Kaxue BOIpOCHI IOCNIEIOBATENBEHO MPOPA0ATHIBAIOT ISl IPHHATHS PEIICHUS O IPOBEICHUH MOAJIECPIKaHUs IIIACTOBOTO IABIICHHS
3aKa4KOW BOJIbI Ha KOHKPETHO# 3aj1exu HehTu?
1)
2)
3)
4)
5. Co3naHue MOJBMKHOTO ()POHTA TOPEHUS] HENOCPEICTBEHHO B IUIACTE COKpAIaeT IOTEePU TEIUIOTHl U MOAHHMACT:

a) YPOBEHb CTOJIOA KUIKOCTH B CKB)KUHE;

0) ypOBeHb IIJIACTOBOTO JaBIICHUS;

B) 3 peKTUBHOCTH BOIOHE(TSIHOTO KOHTAKTa;

r) cozepkanue napaduna B HepTH;

1) 9 PEKTUBHOCTh TEIUIOBOT'O BO3ACHCTBHSA.

6. BHyTpuminacroBas TepMoxumMudeckas 00paboTka KOMIUIEKCHO COYETaeT B cebe AIeMEHTHI:

a) THAPABINYECKOTO pa3phiBa IUIACTa, CONSTHOKUCIOTHOH N XUMUYECKOi 00paboToK;

0) THIPOTIECKOCTPYITHOM Tepdopain, CONTHOKACIOTHON U TEIIOBOM 00paboToK;

B) THPABINIECKOTO pa3phIBa IUIACTa, COSTHOKUCIOTHON M TEIUIOBOH 00paboTOK;

T') THAPOIIECKOCTPYHHOH nepdopariiy, TepMOKHCIOTHON U TEIIOBOI 00paboTokK.
7. Uto ABIsAETCSI OCHOBHOM NPUUMHON HU3KOM NMPOJYKTUBHOCTH CKBAYKUH HApsIy C IJIOXOM €CTECTBEHHOM NPOHULIAEMOCTBIO
iacTa ¥ HeKadecTBeHHOU nepdoparmeii?

a) CHIDKCHHUE MMOPUCTOCTH MPHU3a00HOI 30HBI II1ACTa;

0) CHI)KEHHE IPOHUIIAEMOCTH MPU3a00IHOI 30HBI II1ACTa;

B) MOBBIIICHUE IOPUCTOCTH PH3a00WHOI 30HBI IIJIACTa;

T') CHIDKeHHe OalMaka npru3aboiHOI 30HBI IIJ1acTa;

1) TIOBBIIICHHE 320051 TPU3a00HHOM 30HBI IIacTa.

) C IEPEKPBITHIM 3200€eM.

Bomnpocsl ko BTOpo#i py0e:xHOH aTTecTanuu
I'unpaBmuyecknii pa3pelB I1acra
13 kakux nocsuenoBaTesibHO [IPOBOIUMBIX 3TaoB cocTouT onepanust ['PI1?
Kakum TpeboBanMsIM JOJIKEH YIOBIETBOPSITH MECOK IS 3aroaHeHus TpeuuH npu ['PI1?
['maponieckocTpyiiHas nepdopanus
Kaxue peareHTb! 100aBIIAIOT K paCTBOPY COJISHOM KUCIIOTHI IPU 00PaOOTKE CKBAXKUH?
Kucnorssle BaHHBI
ITpocThie KUCITOTHBIE 00PA0OTKH
Kucnornas o6paboTka o gaBieHreM
KucnotHo-ctpyitabie 00paboTKH
. IlenokucnoTHeie 00pabOTKH
. Kakue npenmy1iecTBa nMeeT eHOKUCIOTHAs 00paboTka repes 00bIMHOM 00paboTKOI?
. TernoBbie MeTO/ b1 BO3IEHUCTBHSI HA MPU3A00HHYIO 30HY TUIacTa
. TepmokucnoTHast o6paboTka
. BHyTpunnacrosas repmoxumuyeckas o0padboTka
. TepmorazoxuMmuueckoe Bo3IeHCTBIE

VXN B WD =

— e e
DN AW —=O

Oo0pa3sen TecTa 119 aTTECTALNH
®.1.0. crynenTa

TECT...
Juts utoroBoi arrectauuu rpynmnst HP, Hb - 08

1. 13 kakuX caMOCTOSTEIbHBIX 3BEHLEB HIIH DJIEMEHTOB COCTOUT CHCTEMA BOJOCHAOKEHHUS?

2. [Ipy4rHO# HU3KOH MPOAYKTUBHOCTH CKBaKUH MOXET OBITh HEKayeCTBEHHas! nepoparys BCIEACTBUE TPUMEHEHHS:

a) MyJIeBBIX MepOopaTopoB;

6) MaJIIOMOIIHBIX TepHOPATOPOB;

B) TH/IPONIECKOCTPYHHBIX MephopaTopoBs;

T') pOCCUHCKHX mep(opaTopos;

1) iepdopaTopoB 3aIagHOTO MPOU3BOJICTRA.
3. Ha kakoM pacCTOSHHH OT KOHTypa HEe()TEHOCHOCTH pacIojiaracTcsi JUHHUS HArHeTAaTENbHBIX CKBAXHH IPH 3aKOHTYPHOM
3aBOIHEHUN?

a) 200 - 400m; 6) 350 — 800m; B) 300 — 600M; r) 200 — 800M;

1) 300 — 800m; e) 100 — 300Mm.



4. I/IHTGHCI/I(l)I/IKaHI/ISI Z[O6I)I‘II/I Heq)TI/I U YBCINYCHUEC Heq)TeOTIIa‘{I/I IUIaCTOB IIPU HArH€TaHUH TETJIOHOCUTENICH JTOCTUTACTCS
3a CYET:

a) CHIDKCHUS JJaBJIeHUs He(PTH M TEIUIOBOIO BO3ACHCTBUS IIACTOBOW HE(TH;

0) MOBBIIIEHHS BA3KOCTH HE(PTH M TEIUIOBOTO PACIIMPEHHs IUIACTOBOTO JaBIICHUS;
B) MOBBIIICHUS [UIOTHOCTH HEYTH M TEIJIOBOTO BO3ACHCTBHS Ha MPOILUIACTKH;

T') CHIDKCHUS BSI3KOCTH HE(TH W TEIUIOBOTO PACHIMPEHUS IUIACTOBON HedTH;

) CHIDKCHUS TUIOTHOCTH He(TH W TeruioBoro Bo3xekicteus Ha HKT.

5. HpI/I 3HAYUTEITLHON TOJIIIUHE TIJIaCTa 1 HU3KUX IUIACTOBBIX MaBJICHUAX IPUMCHSIOT:

a) KHCJIOTHOH BaHHEI,

0) KHCIOTHOI 00pabOTKH O] NaBJICHUEM;
B) TEPMOKHUCIOTHON 00paboTKH;

T') HEHOKHUCIOTHOH 00paboTKH;

1) TepMOTa30XHMMHYECKOE BO3JICHCTBHE.

6. HpOCTI)Ie KHCJIOTHBIC 06pa6OTKI/I SIBIIIOTCSL  HanboJiee PacrpoCTpaHCHHBIM  BHUJAOM XHUMHYECKOI'O BO3,I[CﬁCTBPIH u
OCYHICCTBJIAKOTCS:

a) ¢ 00s3aTeIbHBIM IPOTAJIKUBAaHUEM KHCIIOTHI B 3aTPYOHOE ITPOCTPAHCTBO;
0) c o0s13aTeTbHON ITPOJABKOH KHCIIOTHI B IUIACT;

B) C IPOJABINBAHUEM CTEHOK 00CaTHOI KOJIOHHBI;

T) TOJBKO BMECTE C ICHOKUCIOTHBIMU 00paboTKaMHu.

7. Korpa 3aTpyaHeHa ruApoIMHaMHUYECKas CBA3b HE(TIHOI 30HBI IUIACTa C 3aKOHTYPHOH 00JIacThI0, MPUMEHSIOT:

a) BHYTPUKOHTYPHOE 3aBOJHEHHE;
0) 3aKOHTYpHOE 3aBOJHEHUE;

B) IUIOIIA/THOE 3aBOJHEHUE;

I') NPUKOHTYpPHOE 3aBOJHEHUE;

) 04aroBO€ 3aBOJHEHUE.

8. [Ipu oTkpeITOM 3200€ ITPOCTask KUCIOTHAsE 00pabOTKa BEIIOIHIAETCS TOIBKO HOCTE:

a) TEHOKHCIOTHOH 00paboTKH;

0) KHCIOTHOI 00pabOTKH O] NaBICHUEM;
B) TEPMOKHCIOTHOH 00paboTKH;

T') KHCJIOTHOH BaHHBI,

JI) 3aKOHTYPHOTO 3aBOJHCHHS.

9. Kakue 0CHOBHBIE METO/IbI BO3JICHCTBHS Ha IUIACT CYIIECTBYIOT?

N —

PN W

10.
1.
12.
13.

14.
15.

16.
17.
18.

a) BHYTPHKOHTYPHOE 3aBOJHCHHE;

0) moanep:kaHHe IIACTOBOTO JAaBJICHUS 3aKayKOW Traza;
B) ILIOLIAJHOE 3aBOHCHUE;

I') HOJAACp)KaHHE IUIACTOBOTO JaBJICHUS 3aKauKOil BOMBI;
JI) 0YaroBOE 3aBOJTHCHHE;

€) TEIUIOBBIE METO/BL.

Bonpocsl k dk3ameny
OcHOBHbIE METO/1bI BO3/IEHCTBUS HA ILJIACT.
Kakue cymecTByloT crenualbHble METOABl BO3IACHUCTBHSA HA IUIACT, KOTOPBIE SBIISIOTCS
COYETaHHEM OCHOBHBIX METO/I0B?
OcHOBHBIE cHCTEMBI pa3paboTKu HePTAHBIX MecTopoxieHui mpu [1I1]] 3akaukoil BopI.
[Tpu kakuX yCIOBUSX 11€J1€CO00pa3HO 3aKOHTYPHOE 3aBOJHEHUE?
Kakune HeocTaTky MMEET 3aKOHTYPHOE 3aBOAHEHHUE?
OcHoBHOE Ha3HaueHHe cucTeMbl BojgocHaOxenus rpu TT1/1.
OT yero 3aBUCUT KOHKPETHBII BHIOOP CUCTEMBI BOJIOCHAOKEHUS?
Kakue ocHoBHble TpeOoBanus mnpeabsBisitorcs npu [I1]] 3akaukoil Boapl K HarHeraeMoi
BoJIE?
W3 kakux caMOCTOSITENIbHBIX 3B€HBEB WIIH DJIEMEHTOB COCTOUT CUCTEMA BOJOCHA0XKEHUA?
MeTtop! TEMI0BOIO BO3ACMCTBUS HA ILUIACT.
3akayvka TEeIJIOHOCUTENIEN
BnyTtpunnactoBoe ropenue
UTo mpoUCXOOUT B pe3yibTaTe CO3JaHUS TEIUIOBOrO (poHTa, Temieparypa KOTOpPOTro
nocturaer 450-500°C?
Yro sBIIETCS OCHOBHOM NPUYHUHON HU3KOM MPOAYKTUBHOCTH CKBaKMH?
Kakue MeTo bl MpUMEHSIOT M1 yBEJTMUEHHs POHUIIAEMOCTH IJ1acTa U Mpu3ab0iHON 30HbBI?
(TIKP-5)
I'unpasnnueckuii pa3psiB miacra (ITK-1)
W3 xakux mocienoBaTeabHO TPOBOIUMBIX TAanoB coctouT onepamwus ['PII? (ITKP-3)
Kakum TpeGoBaHUsAM TOKEH YIOBIETBOPSTH MECOK JJIs 3aNI0JHEeHUs TpetuH npu ['PI1?



19. T'upponeckocTpyiinas nepdoparius
20. Kakue peareHThl JOOABIISAIOT K PACTBOPY COJISTHON KUCIIOTHI IPH 00pab0TKe CKBAXHH?
21. KucioTHble BaHHBI
22. IIpocTbie KUCTOTHBIE 00PaOOTKH
23. KucnotHas 06paboTKa o1 JaBjacHUEM
24. KucnotHo-cTpyiHbIe 00paboTKH
25. IlenokucnoTHbIE 00Pa0OTKH
26. Kakue nmpenmyImiecTBa UMEET IMEHOKUCIOTHAs 00paboTKa mepes 00bIYHO 00paboTKOM?
27. TeruioBbIe METOIBI BO3ICUCTBHS HA Mpu3aboiinyto 30Hy miacta (I1IK-1)
28. TepmokucnotHas 00paboTka
29. BHyTpHIuIacToBas TepMOXUMUYEcKas 00paboTka
30. TepmorazoxuMuueckoe BO3/1€UCTBUE
Oopa3zen OusteTa 11 IK3aMeHa
MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
I'PO3HEHCKHWI I'OCY JAPCTBEHHbBIM HEDTAHOM TEXHUYECKU YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBA
BIWJIET Ne 1
JuctumimHa «TexHOJOTrus ¥ TeXHUKA METOOB MOBBIIICHUS HEPTCOTAAUN
WuctutyT__HedTu mraza  cnenuanusanus «Pa3paboTka u sxcruryaTanus HeTSHbIX
MECTOPOKIACHHID CEMECTP» CEMECTP

1. OCHOBHBIE LIEJTH METOIOB BO3IEUCTBUS HA MJIACT

2. Kucnorao-crpyiinsie 00padboTKu

3. BuyTpurniacroBas TepMoxumuueckas oopadoTka
YTBEPXIAIO:

« » 20 r. 3aB. kadenpoit «kbPOHI'M»

Tekymmii KOHTPOJIb
1. PacckaxkuTe MmMpo TUAPONIECKOCTPYHHOIO Teppoparnio

2. Pacuer ruzpomneckocTpyitHoit nepdopanun

OO6pa3zelr METOIMKHU pacuera.

Jlnis mpoBeieHUs THIPONECKOCTPYHHON nepdopanuu B CKBaXuHe auameTpoM D = 15 cm
u rinyounoit H = 1500 M Tpebyercs onpenenuTts pacxo padbouel KUAKOCTH, 0011ee KOJTUYECTBO
HEOOXO/MMBIX >KMJIKOCTH, MECKa M HACOCHBIX arperatroB, TUApaBIMYECKHE MOTEpU Hamopa,
JIABJICHUE KUIKOCTH Ha BBIXOJE U3 HACAIO0K, MPEAEIbHO OE30MacHyI0 JJIUHY II0JJBECKU HACOCHO-
KOMIIPECCOPHBIX TPYO M yIJIMHEHUE 3TUX TPYO.
1. Pacxon xuakoctu (BoJibl) onpeAeauTcs U3 GopMyJibl

0 =ngf10 20889 o\psc (1)

rae n = 4 — 4ucio Hacagok auameTpoM 4,5 MM; ¢ — KO3(h(PUIIMEHT CKOPOCTH, KOTOPBIH MOYKHO
IPHHATH PaBHBIM Kod(hduuuenty pacxona 0,82 (mns koHouanbHOH Hacanku); £ = 0,158 cm? —
ceuenne oreepctus Hacaaku (0,785-0,452%); g = 981 cm/c? — yckopeHne cBOGOHOTO MaenHus; Ap
— mepenaj JaBleHus B Hacaake (mpuHUMaeM Ap = 200 Krc/cM?; pey — IIIOTHOCTh CMECH BOJIBI C
MIECKOM, KOTOpasi paBHa
Pew = C(pu— pz) + pa.
B nocnenneit popmyne pn = 2,7 T/cM> — MIOTHOCTh MeCKa; ps = 1 T/CM> — MIOTHOCTH
BOJibl; C — 00beMHast KOHIIEHTpaLus Mecka, KOTopasi paBHa
C= _ G
C, +1000p,
Co 100
100+1000-2,7

2

=0,0357



3nech C, = 100 1/11 — BecoBasi KOHIICHTpAITUS TTeCKa.

2. Haiinem o01ee KOJIHYECTBO KUAKOCTHU, IMECKAa U HACOCHBIX arperaTtoB, HEOOXOIUMBIX IS
poBeieHus nepdopanuu.

Heo0xoarMoe KOJIMYECTBO J>KMAKOCTH YCTAHABIMBACTCS M3 pacdeTa JBYX OOBEMOB
CKB&)KUHBI (OIMH 00BEM JJIsi TPAHCIIOPTUPOBKH Mecka Ha 320011 CKBaXXUHBI U OJUH O0BEM IS
MIPOMBIBKHY IO OKOHYaHUU Tiporiecca) miroc 0,3 o6beMa Ha moTepro GpriIbTpamuy B 1IacT.

Takum oO6paszom,

Qm = 2,3V

rae 06beM ckBaxuubl V= 0,0177-1500 = 26,5 m>.

Heo6xoanMoe Kon4ecTBO KBapIeBOro Iecka
Q:=13VCo

Hacocupix arperatoB 2AH-500 nomkHO OBITH ABa, U3 HUX OAMH paboOuYnii, KOTOPBIHA
obecrieunBaeT HEOOXOIUMBIN pacxo1 KUIKOCTH (9,9 11/c), a BTOpO# 3armacHOM.
3. T'uapaBnamueckue MOTEpH HANOPa p MPHU THAPOIIECKOCTPYHHON niepdoparmu OyayT
p = Apx + Apx + Apu +Apy xTC/CM,
rze Apr — noTepy Hanopa B Tpybax B Krc/cM?;
Apy — HOTEpH HANOpPa B KOJIBLEBOM HPOCTPAHCTBE B KIc/cM?;
Ap, — NOTepy HANoOpa B HACAAKaX B KIc/cM?;
Apy — OTepHU HATIOPa B TOJIOCTH, 00PA30BaHHOI CTpyeH, B Kre/cm?.

Ornpenenum 3HaYSHUST COCTABIISIIONIUX OOIICH MOTepH Hamopa.

[Torepu Hamopa B TpyOax

2
Ap, =8254, p., QdSH 3)

rae An = 0,035 — xoaddurmeHT TpeHUs IpH ABMKCHUH BOABI B 6,2-cM TpyOax; O = 9,9 n/c —
pacxon xunkoctu; H = 1500 m — riybuna cnycka 1py0; d = 6,2 cM — BHYTPEHHUH AHaMETp
HACOCHO-KOMITPECCOPHBIX TPYO.
[Torepu Hamopa B KOJIBIEBOM POCTPAHCTBE
Ap. = 82,5-10°- 4, -p,, Q- H
“ (p-a*)-(p-a)
r7e A — K03 GUIMEHT TpeHUs NPU ABUKEHUH BOJBI B KOJBIEBOM MpocTpaHcTBe; Q = 9,9 n/c,
w9900 cm’/c; H = 1500-10% cM; D = 15 ¢M — BHYTPEHHUIl JAMAaMeTp DKCILTyaTallHOHHOM
KOJIOHHBI; d = 7,3 CM — Hapy’KHbI JMaMeTp HacOCHO-KOMIPECCOPHBIX Tpy0; g = 981 cm/c? —
YCKOpEHHUE CBOOOTHOTO TaJICHUSI.
Jns onpenenenus Ax Haiinem uucio Pelinonpaca no Munny u lyGepry:
Re=—PeWO (5)
Moy 6-(1=m)
I7le W CKOPOCTb JABMKEHMS JKUAKOCTHON CMECH B KOJBIIEBOM CEUEHHM MeXAy 15-cMm u
7,3-cM KOJIOHHaMH TpyO, KoTopast OyAeT paBHA
0
V078507 —a?) (©)
0 — 0,05 cM — cpenHuil quUameTp 3epeH IecKa; m — YCIOBHAs MOPUCTOCTh TBepAOH (asbl B
TpyOax. 3HaYeHHE m ONpEIeAeTCA U3 BEIPaKEHUS

Krc/cm? “4)

m=l—p‘”"_p"'c (7)
Pa
BenuunHa ey — BSA3KOCTH TECYAHO-)KUIKOCTHOW CMECH B M3 HIM B T/CM'C —
omnpenensiercs mo popmye
He, = Be™™ ®)
rnie C — oObemHass koHueHTpanusi mnecka (C = 0,0357); e — ocHOBaHHME HATYpaJIbHBIX

aorapudmos;



g =1-2,718*1%% =1119 cns, um 0,01119 3.

B nensx oOmerueHust pacyetoB Apm M Apx — AN NPOMBIBOYHBIX TPYO YCIOBHOTO
nuametpa 60, 73, 89 u 114 MM npu HalIMuMM B BOJI€ KBApLEBOIO IECKAa pPa3IuYHOMN
koHueHnTpauuu (50, 100 u 160 r/11) MOXHO MOJIB30BaTHCS CHEIMATIBHBIME I'paduKaMu.

[loTepn Hamopa B Hacajkax Ap, HAMM NPUHATH paBHBIMH 200 Krc/cM’ TIpH pacxoje
xuakocty Q = 9,9 n/c. OHu MoryT OBITH OIpeneNeHbl U3 MPUBEICHHOH BbIIE (HOPMYJIBI
pacxopa (1), pemeHHON OTHOCUTENBHO Ap:

_ 5-10*-0%p,, 9)
n’flo’g

[Torepn Hamopa B mosocTu Ap, 00pa3oBaHHON aOpa3WBHON CTpyeH, MO ONIBITHBHIM
JAHHBIM M3MeHsI0TCA B mpenenax 20 + 50 xrc/cm?. IIpunauMaeM cpennee 3Hauenue Ap, = 35
Kre/em?.

OO01ure rupaBInyYeCcKue IOTEPU HAIlOpa COCTABAT
p =49,1+4,0+200 +35 ~ 288 krc/cm? (28 MIIa).

4. JlaBieHue >KUJIKOCTH C IIECKOM Ha BBIXOJE U3 HAcaJ0K OyaeT
p,=p,+0lHp,, — p, krc/em® (10)

H

I7ie py — JaBJIeHHE Ha yCThe CKBAXKUHBI NPpH paboTe HacocHoro arperara 2AH-500 na V
ckopoctH (pacxon 9,5 n/c), paBHoe 222 Krc/cm?;
Po=222+0,1-1500 - 1,06 — 288 = 93 krc/cm? (9 MITa).
5. IlpenensHo Oe3omacHas AJIMHA TOABECKH 7,3-cM TpyO MNpH LUPKYJSIIHUA SKAIKOCTH
omnpezensercs 1no Gopmyie

Qz‘m)
: _f)cpy
=K "~ " 'm (11)
qn
rae Qcmp = 38 800 xrc — cTparuBaronias Harpyska Jjisi pe3bOOBOTO COSIUHEHHUS TIaJIKHX

HACOCHO-KOMITpecCOpHBIX TpyO u3 cramu 3612C; K = 1,5 — koaduipeHT 3amnaca NpoYHOCTH; fi
= 30,2 cM? — mIoMIaL MPOXOJHOTO cedeHus TpyO; py = 222 Kre/cM?; gr — Bec B KMAKOCTH 1 M
7,3-cm TpyO ¢ mydTamu; gm = 9,46 — fipew = 9,46 - 0,117 - 1,06 = 8,2 xrc (fn — mIomaab
TONEPEYHOro ceueHus Tena Tpy6osl, pasHas 0,117 am?). Torma

MakcuManbHO BO3MOJKHAsl JUIMHA CIIyCKa TeX K€ TpyO Npu OTCYTCTBUU LUPKYJISLUU
AKHUJIKOCTH (B CIIyyae ee IOJIHOTO MOTJIOMIeHuUs ) OyaeT

Qcmp
_fxpv
__ K _— (12)
q)’n+091‘fk'pc,w

rae g, = 9,46 xrc — Bec 1 M 7,3-cMm TpyO ¢ MydTamu Oe3 yuera MOTepH Beca B KHIKOCTH, TaK

KaK B 3aTPyOHOM MPOCTPAHCTBE KUJIKOCTb OTCYTCTBYET;
6. OmpenenuM yJUIMHEHHE HACOCHO-KOMITPECCOPHBIX TPYO MO AeHCTBUEM 00IIeH HATPy3KH.
ITo 3akony I'yka, yuymmHenue Tpyo

aL=SL G, (13)

rae G — obmas Harpyska Ha TpyOsl B krc; L = 1500 M — anuHa konoHHBI TpyO; £ = 2,1 - 108
Kre/cM? — MOIyJIb YOPYroCTH; fm = 11,66 cM?> — IiIoIIaab MOMEPEYHOro ceueHus Tena 7,3-cM
TPYOBI.

[Tpu IUpKyYIALUN KUAKOCTH

L A
G=4,> ~Ap,/, +f,<(py —%j (14)



. L
rie gm — Bec B xkuakoctu 1 M 7,3-cm 1py6 ¢ mydramu, paBHblii 8,2 krc; g, — — Harpyska oT

cobcTBeHHOTO Beca Tpyd ¢ Mydramu; fi = 41,84 cm? — nmomepeunoe ceuenue 7,3-cM TpyO MO
HapyKHOMY JHaMeTPY; fx = 30,2 cM? — TIJI0Ia b IPOXOAHOT0 ceueHus 7,3-cM Tpyo.
[Tpu OTCYTCTBUY IUPKYIISIIIAH KUAKOCTH

G'zq;1§+fx(0,l-bpm+pr%) (15)

rae g’ = 9,46 krc — Bec B Bozayxe 1 M 7,3-cMm TpyO ¢ mydramu.
VY nnuHeHue TpyO NP OTCYTCTBUU IUPKYIISIIUH KUIKOCTH
AL — G'L

i (16)



7.4. Onucanme mnokasarejeid u KPpUTEPUEB OUCHUBAHUA KOMIIETEHIIUHA Ha PA3IHYHBIX J3Talax HX (l)OpMHpOBaHI/IH, OIIMCAHHUEC INKAJbI

OLIECHUBAHMSI.
Taoauma 6
Iliianupyemblie pe3yabTaThbl Kputepuu onneHnBaHus pe3yJbTaTOB 00YUeHHS HaumenoBanue
OCBOEHHUS KOMIIETEHIIUN MeHee 41 0aJ1710B 41-60 6ana0B 61-80 6a10B 81-100 6ana0B OLIEHOYHOI'0
(HeynoBJIeTBOPUTE | (YIOBJIE€TBOPUTEID (xopomo) (OTJIMYHO) cpeacTBa

ITK-1- criocoGHOCTh OCYLIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKHE IPOIIECCHl HE(PTEra30BOro MPOU3BOJICTBA B COOTBETCTBUH C BEIOPaHHOM cepoit
poecCUOHATILHOMN 1eATEIbHOCTH

3HaTrh: 00 oObekTax U cucremax | YactuyHoe BiajeHue Henonueie 3nanust | ChopMupoBaHHbIE, CdopmupoBanH
pa3paboTKK ¢ BO3JEHCTBUEM Ha IUIACT HO CoZIepIKaliue bIe

u 0e3 BO3I[CI>1CTBI/I$I Ha 1J1acCT, pEKUMax OTACJIBbHBIC CUCTEMATHYCCKHU
paboThl HEPTIHBIX U Fa30BBIX IJIACTOB, poOeITbl 3HAHUS € 3HaHUS
paccMoTpeHue Croco6oB

OKCIUTyaTallM  CKB&XUH,  OCHOBBI

BbIOOpa  palMOHATIBHOTO  CIlocoba

IKCILTYaTalluH CKBQ)XUH,

OKCILTyaTauusa CKBaXnH n

YMerb: 000011aTh OMBIT pa3pabOTKU YactuuHsle Henonxble 3HaHus | YMeHUs MOJIHBIE, CdopmupoBanH
He(l)TfIHI)IX " Ta30BBIX MCCTOpO)KI[GHI/II\/JI YMCHUA JOITYCKaroTCA bIC YMCHUA

C BO3JICHCTBHEM H 0e3 BO3/ICHCTBUA Ha

HEOOJIBIINE OIIUOKHU

ILIACT, HUCIIOIB30BaTh METOBI
TEXHUKO-PKOHOMHYECKOI'0 aHaIn3a

Baanern: Mmetogamu | HacTuuHoe BIIaJcHUC Henonnrslie B cucrematnyeckom VYcnemnoe u
TEXHOJIOTHYECKIX pacyeToB HaBBEIKAMH MIPUMEHEHUE NPUMEHEHUH CHUCTEMAaTHYECKO
OCHOBHBIX TIOKa3aTenell pa3paboTKu HaBBIKOB HaBBLIKOB € IPUMEHEHNE
3aJIeKH, AKCIUTyaTalMOHHBIX JIOITYCKArOTCSI HaBBIKOB

CKBa>XHH, HCCIICAOBAHUCM I1JIaCTOB.

pooeb

3aganus s
KOHTPOJIBHOM paboTHI,
TECTOBBIE 3aJaHNUs,
TeMBbI pedepaTos,
OMIIETHI




8. OcobenHocTH peaan3anuy JMCHUIIUHDI 1151 HHBAJIWAOB U JIHI[ C OTPAHHUYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Jliia ocyliecTBICHHS MPOLEAYp TEKYLIero KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU
aTTecTallud OOYyYaromMXCs CO3JaHbl (OHABI OIICHOYHBIX CPEICTB, aTalNTHPOBAHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI M TO3BOJISIOLINE OLEHUTH
JOCTHIKEHUE MMU 3aIJIAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTEbHOW MPOrpaMMe pe3yIbTaToOB
o0y4eHus ¥ ypoBeHb COPMUPOBAHHOCTU BCEX KOMIIETEHIIHMM, 3asBICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallid I CTYJCHTOB-WHBAIUIOB
YCTaHABIMBAETCS C YYE€TOM HHAMBHUIYAIbHBIX MCUXO(U3HUECKUX OCOOEHHOCTEH (YCTHO,
MUCbMEHHO Ha OyMare, MUCbMEHHO HAa KOMITbIOTEpe, B opme TectupoBanusi u T.1.). [Ipu
TECTUPOBAHUU U1 CIA0OBUISIIUX CTYACHTOB HCIONB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
VKpyIHEeHHbIM —mmpudrom. Ha 23K3aMeH mpuriamaercs COMPOBOXKIAIONINKN, KOTOPBIN
o0ecrieunBaeT TEXHUYECKOE COIMPOBOXKACHUE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYICHTY-
WHBAJIHMIY MPEIOCTABISACTCS TOTOTHUTEILHOE BPeMsl JJIsl MOATOTOBKU OTBETA Ha YK3aMeHEe (MU
3ayete). OOyuvaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbS U OOydaroluecs
WHBAJIUIBI 00CCIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH O0pa30BaTEIbHBIMU PECypCamMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHHUSIM HUX 370POBbSI H BOCIPUSTHS WH()OPMALINH:

1) JUISL UHBAJIUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbS 110 3PEHUIO:

- AJsl cJenbIX: 3aJIaHUs JIJIs BBIOJIHEHUS HA CEMHHApaX M MPAKTHYCCKUX 3aHATHSIX
oopmIsitoTcs penbedHO-ToueyHbIM mpuTOoM bpaiinsg wimu B BUIE AJIEKTPOHHOTO JOKYMEHTA,
JIOCTYITHOTO C IMOMOIIBI0 KOMIIBIOTEPA CO CHEIUAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUTSI CTIETIBIX, TUOO 3aYUTHIBAIOTCS aCCUCTEHTOM; MMChMEHHBIE 3a/1aHUs BBIMOJIHSIIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM /TS CJICTIBIX MO0 HAUKTOBBIBAIOTCS ACCHUCTEHTY; O0yUYaOIUMCS
JUTSL BBITIOJIHCHUS 3aJaHUS TPU HEOOXOJUMOCTH MPEIAOCTABISCTCS KOMIUIEKT MMHCHMEHHBIX
MPUHAJJIKHOCTEH U OyMara JUisl muchbMa pesbeHO-ToueyHbIM IpudToM bpaiins, koMmmnbroTep
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM JITSI CIICTIBIX;

- ISl CJIAa0OBHMIASIIMX: 00ecTeuynBaeTCsl HHANBHIyallbHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 urokc, oOydalOmMMCS IS BBIIOJHEHHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPONUCTBO; BO3MOYXKHO TaK)K€ UCTIOJIB30BaHUE COOCTBEHHBIX
YBEIMYUBAIONIUX YCTPOUCTB; 3aJJaHUs JJIs BBITIOJHEHUS 3aaHuii 0(hOPMIISIOTCS YBEIIMYCHHBIM
mpuQTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBSI MO CJAYXY:

- AJs8 TIYXHX M cJa0ocJbIIAIIMX: O0EeCcreurnBaeTcss HalWduhe 3BYKOYCHIIMBAOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, MPH  HEOOXOIUMOCTH  OOydYarOIUMCS
MPEIOCTaBIsACTCS  3BYKOYCWJIHMBAIOIIAs — ammapaTypa  HWHIUBUIYaJbHOTO  TOJH30BaHUS;
OPEIOCTABIAOTCA YCIIYTU CypAOTIEPEBOAUHNKA,

- UIS CJeNOrJyXHMX JIOMycKaeTcs MPUCYTCTBHE AaCCUCTEHTa, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIEPEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIOIHSIEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TIIyXHX);

3) IUTSL JIMIT C TSDKETIBIMU HApPYIICHUSIMU PEUH, TIIyXUX, CIa0OCHBIIAIINAX JIEKIIUH H
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, IPOBOJATCS B TUCbMEHHOU (opMme;

4) TUTSL MTHBAJIMJIOB | JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApYLEeHHUsl ONIOPHO-ABUIaTe/IbLHOI0 annapara:

- JUId JIAI C HapyIIEHWSIMH OIOPHO-IBUTATENILHOTO ammapara, HapylIIeHUsIMHU
JIBUTATENIbHBIX (YHKUMH BEPXHMX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHMX KOHEYHOCTEH:
MUCHMEHHBIC 33/I1aHUS BBITIOJTHIIOTCS HAa KOMIBIOTEPE CO CIEIUATU3UPOBAHHBIM ITPOTPAMMHBIM
oOecrieyeHMEM WJIM  HAJUKTOBBIBAIOTCS aCCHUCTEHTY; BBINOJIHEHHE 3aJaHuil  (TECTOB,
KOHTPOJIbHBIX pa0oT), MPOBOAMMBIE B MUCHbMEHHOHN (popMe, MPOBOJATCS B YCTHOH (hopme myTem
orpoca, 6eceibl ¢ 00yJaroIUMCs.



9. YueOHO-MeTOAMYECKOEe 1 MH(OPMAIITHOHHOE 00ecTiedeHue TN CIUTIINHbI
9.1. JIutepatypa

1. badak C.B. DQPeKTHBHOCTh TEXHOJIOTMH HWHTCHCU(UKAUK J0ObIMU HEPTH W
MOBBINICHUS HEPTEOTAaun IIACTOB [DiekTpoHHBI pecypc]/ babdak C.B.— DnexTpoH.
TekcToBbIe nMaHHBbIe.— M.: ['eomndopmmapk, ['eomndopm, 2008.— 108 c.— Pexum
noctyra: http://www.iprbookshop.ru/16888.html.

2. Ksecko b.b., Meronbl 1 TEXHOJIOTUH NOJACPKAHUS IJJACTOBOTO JABIECHUS [DJIEKTPOHHBIN
pecypce]: yaeoHnoe nocobue/ Ksecko b.b. - M. : Uadpa-Umxenepus, 2018. - 128 c. - ISBN
978-5-9729-0214-9 - Pexum J0CTyma:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.

3. ApOy3oB B.H. COopHuK 3amad MO TEXHOJIOTUM AOOBYM He()TH W Ta3a B OCIIOKHEHHBIX
ycinoBusX [OnekTpoHHbId pecypc]: mpaktukym/ Ap6yzoB B.H., Kypranosa E.B.—
ONEeKTpOH. TEeKCTOBble JAaHHble.— Tomck: TOMCKMI NOJMTEXHUYECKHH YHUBEPCUTET,
2015.— 68 c.— Pexwum gocryna: http:// www.iprbookshop.ru/34711.html.

4. TlerpakoB JI.I'. Pa3paboTka HE(TAHBIX ¥ ra30BBIX MECTOPOXKICHUH [DIIEKTPOHHBIN pecypc]:
yuebnuk/ Ilerpakos J[.I'., Mapnamos J[I.B., Makciotun A.B.— DIeKTpOH. TEKCTOBBIC
nanHble.— CII0.: HaunoHanbHbIi MUHEpaIbHO-ChIpbEBOI yHUBEpCUTET «1 opHBI», 2016.—
526 c.— Pexxum noctymna: http://www.iprbookshop.ru/71703.html.

5. IlpumeHeHue  MOBEPXHOCTHO-aKTHUBHBIX  BEHIECTB B  IMpoleccax MOATOTOBKA H
TPaHCIOPTUPOBKU HehTH [DnekTpoHHBIM pecypc]: MmoHorpadus/ H.FO. bamkupresa [u
ap.]—  OnekTpoH. TekcTtoBble jgaHHble.—  Kazanb: KazaHckuil  HalMOHaIbHBIN
HCCIEeA0BATENIbCKUN TeXHOJornueckuii ynusepcurer, 2016.— 168 c.— Pexum pocryna:
http://www.iprbookshop.ru/62245.html.

0) 0onoHUmMeNbHas TUMePamypa:

6. Hedtp u ra3 [DOnekrponnsiii pecypc] / - M. : I'opnas xuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum noctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

7. Awnnpees B.B., Ypazakos K.P., lanmumoB B.Y. CnpaBounuk no n1o0srue Hedtu. -M.: Henpa-
busnec, 2000. -374 c.

8. CuzoB B.®. Ympasnenue pa3paboTKoil 3anexeil HehTH ¢ TPyIHOM3BIEKAEMBIMU 3allacaMy
[DnexTponHbIit pecypc]: yuebHoe mocobue. Kypc nekmuit/ CuzoB B.D.— DnexTpoH.
TekcToBble naHHble.— CraBpomonb: CeBepo-KaBkasckuii (enepanbHblii YHHUBEPCUTET,
2014.— 136 c.— Pexxum pocrtyna: http://www.iprbookshop.ru/63148.html.

9. Casenok O.B., Metoasl mporHo3upoBaHUs (PaKTOPOB 3aTpyAHEHHUS HeDTEAOOBIYU C
OCJIOKHEHHBIMH YCITOBUSMHU U aHAJIW3 TIPUHIIMIIOB MH(POPMAIIMOHHBIX YIIPABJISIONIUX CUCTEM
[DnextponHsbIil pecypc] / CaBenok O.B. - M. : T'opnas kuura, 2013. - 54 c. - ISBN 0236-
1493-2013-57 - Pexum goctyma: http://www.studentlibrary.ru/book/0236-1493-2013-
57.html.

9.2. MeToanuyeckue yKa3aHusi 10 OCBOCHMI0 THCHMILINHBI (IPHJI0KEHHE)

10. MarepuajJbHO-TEXHHYECKOEe o0OecneyeHue UCHUIIMHBI «TexHonoruss u
TEXHUKA METO10B INOBbIILICHUSA He(l)TeOTlla‘ll/l»

IIpu uTeHNM JEKUNN UCTIOIB3YETCS SKPaH U MOHUTOP.

TexHnunueckue cpeacTsa 00ydeHHsI — COCPEIOTOUEHBI B 1abopaTopusix Kadeapbl
«BPOHI'M» (11a6. 2-33 u 2-35).

B naboparopuu conepkarcs 3JIeKTPOHHbIE BEPCUN METOUYECKUX YKa3aHUHU K
BBITOJIHEHUIO MPAKTHUECKUX PadoT.
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Mpuioxenne
MeTtoauyeckue yKa3aHusl 10 OCBOCHHIO TN CHMIIIMHBI
«TexHO0JIOTMS ¥ TEXHUKA METOA0B NMOBbILIEHUs HepTeoTaaum»

1. Meroanueckne yKa3aHusl VI O0y4YalOIIMXCH MO IUVIAHNPOBAHUIO M
OPraHM3alMU BpeMeHH, He00X0AMMOI0 VISl OCBOCHUS JUCHUIIMHBI.

W3ydenne pekoMeHayeTcs HadaTh C O3HAaKOMJIGHHs C paboueil mporpammoit
JTUCHUIUIMHBIL, €€ CTPYKTYpOll M coiepxaHHeM pa3fenoB (Moayiiei), (OHIOM OLEHOYHBIX
CPEICTB, O3HAKOMHUTHCA C YYEOHO-METONWYECKUM U HH(POPMAIMOHHBIM 00ecreueHrEeM
JUCUUTIIUHBL.

JucturuimHa «TeXHONOoTusT U TEeXHUKAa METOJOB IMOBBIIICHUS HE()TEOTAAYN» COCTOUT
u3 9 CBSI3aHHBIX MEXIy COO0OI0 TeM, OO0ECIeYMBAIOLUIUMX IIOCIEI0BaTEIbHOE H3yUeHHE
MaTepuaa.

O6yuenne mno gucuumimHe «TexHomoruss W TEXHHKAa METOJOB IOBBIIICHUS
He(TEOTIaun» OCYLIECTBISCTCS B CISAYIOMNX (opMax:

1. AynurtopHble 3aHITUS (JISKIIMH, TPAKTHYECKHUE/CEMUHAPCKHUE 3aHATHUS ).

2. CamocrosiTenbHass paboTta cryaeHTa (TIOArOTOBKA K JICKIHSAM, MPAKTHYCCKUM/
MPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparam/Iokaagam/scce, 1 UHBIM (opMaM MUCbMEHHBIX
paboT, BEIITOJHEHUE aHATIN3a KEHCOB, HHAMBH Iy aJIbHAs KOHCYJIBTALUS C IIPETIOIaBaTEIIEM).

3. UHrepakTuBHbIE (OPMBI MPOBEACHUS 3aHATUN (KOJUIOKBUYM, JIEKIHS-TUCKYCCHS,
TpYIIIOBOE pelIeHue Keiica 1 1p.(hopMBI).

Y4eOHblii MaTepuan CTPYKTypUPOBaH U HW3YYEHHE ITUCIHUIUIMHBI IMPOU3BOJIUTCS B
TEMaTUYECKON TOCIIe0BAaTEIbHOCTH. KakoMy MpakTHYecKOMy/ CEMHHApCKOMY 3aHSATHIO U
CaMOCTOATEJIbHOMY H3YUYEHHUIO MaTepualia MPEeIUIeCTBYET JEKUUs IO JAaHHOW TeMe.
OOyyaromuecs CaMOCTOSITENIbHO IPOBOJAT IPEIBAPUTENIbHYIO TOJArOTOBKY K 3aHATHIO,
MPUHUMAIOT AKTUBHOE M TBOPYECKOE YyyacTHe B OOCYKIEHUU TEOPETHUECKUX BOIPOCOB,
pazbope TPOOJIEMHBIX CHTyalliii W TIOMCKOB IyTeH WX pemieHus. MHorue mpoOiIeMsl,
M3y4yaeMble B Kypce, HOCAT JUCKYCCHUOHHBII XapakTep, 4YTO MPEANoJaraeT MHTEPAKTUBHBII
XapakTep NMPOBEIECHUS 3aHATUN Ha KOHKPETHBIX MPUMEPAX.

Omnucanue nocuaen0BaTeIbHOCTH ASHCTBUHM 00yyaromerocs:

IIpn m3ydyeHun Kypca ciieyeT BHUMATEJIbHO CIyllaThb U KOHCIIEKTHPOBAaTh MaTepual,
U3JIaraeMblil Ha ayJIUTOPHBIX 3aHATUAX. I €ro MOHMMaHUSA M Ka4eCTBEHHOI'O YCBOCHMS
PEKOMEHIyETCA CIIEYIONIAs OCIEI0BAaTENbHOCTD JIEUCTBUM:

1. Tlocne oxoH4YaHMs Y4eOHBIX 3aHATHI U 3aKpEIUIEHUs MaTepuana IMpPOCMOTPETh U
00yMaTh TEKCT JIEKIMH, MPOCIYIIaHHON CEerojiHs, pa3o0paTh pacCCMOTPEHHbIE MPUMEPHI
(10 — 15 munyT).

2. Ilpu moAaroToBke K JEKUUU CIEAYIOLIEro IHS MOBTOPUTH TEKCT HPEIbIIyIIeH JEKIIUH,
MOJlyMaTh O TOM, Kakasi MO>KeT ObITh creaytomias tema (10 - 15 munyT).

3. B TeueHue Hexenu BbIOpaTh Bpems g paboThl ¢ JuTeparypoil B Ombiamoreke (mo 1
qacy).

4. Ilpyu DOArOoTOBKE K MPaKTUYECKOMY/ CEMHHAPCKOMY 3aHSITHIO IOBTOPUTH OCHOBHBIE
MOHATHS 110 TEME, U3YUUTh NpUMEpHL. Pelas KOHKPETHYIO CUTYalHo, - MIPEIBAPUTEILHO
MOHSTh, KaKOW TEOPETUUYECKUN MaTepHall Hy’KHO HCNOIb30BaTh. HaMeTuTh mian pemeHus,
onpoOOBaTh HAa €ro OCHOBE PEHIUTH | - 2 MpaKkTHUECKUe cuTyanuu (1a0.paboTsl).

2. Meroanyeckue ykaszaHusi mo padore o0y4yaloumuxcsi BO BpeMsi NpPOBeJeHUS
JIEKI M.

Jlexiuu JaroT 00ydYaromMMCS CHCTEMAaTU3MpPOBAHHBbIE 3HAHHUS 10 JUCLMILIUHE,
KOHIIGHTPUPYIOT MX BHMMaHUWE Ha HaumOojee CIOXKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO H3JIAratoTCsi B TPAJUIMOHHOM WM B TpobieMHOM crtuie. [lns cTyneHToB B
OOJIBIIMHCTBE ClIydaeB B MpoOsieMHOM cTuiie. [Ipo0iaeMHBIi CTHIIb TO3BOJISIET CTUMYJITUPOBATh
aKTUBHYIO TMO3HABATEJIbHYIO NESATEIIbHOCTh OOYyYalOIIMXCS U MX HHTEpecC K JUCHUIUIMHE,
(bopMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPHOErath K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb 000OIIEHHS, AaKTUBU3UPOBATh BHUMaHUE OOYYAIOIIMXCS MyTEM IOCTaHOBKHU




IPOOJIEMHBIX BOIIPOCOB, MOOIIPATH JUCKYCCHIO.

Bo Bpemsi JIGKIMOHHBIX 3aHATHI PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE YUeOHOTO
MaTepuaia, oopamare BHUMaHue Ha (POPMYJIMPOBKH U KaTErOPHUHU, PACKPBIBAIOIINE CYTh TOTO
WJIM MHOTO SIBJICHHS, WIH IIPOLECCOB, BEIBOJIBI U TPAKTUYECKUE PEKOMEHAALNH.

KoHcnekt nexnum mydmie MOApa3feNsiTh Ha IyHKTHI, COOMOJast KPacHYIO CTPOKY.
OtoMy B 00ibI1ION CTeneHU OyIyT CIOCOOCTBOBATH BOIPOCH! IJIAHA JIEKIMH, IPEAJIOKEHHbIE
npenogasatensiM. Crenyer oOpallaTh BHUMAaHME Ha aKLEHTHI, BBIBOJbI, KOTOpBIE J€JacT
IpernojaBaTenb, OTMedas HauOosiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuale
3aMeYaHUsIMU
«BAXHO», «XOPOLIO 3allOMHUTH» M T.I. MOXXHO J€laTh 3TO M C IOMOIUBIO Pa3HOLBETHBIX
MapKepOB WM pyueK, IOUEpKUBasi TEPMUHBI U ONPEAEICHUS.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHH, abOpeBuaryp u
cuMBOJIOB. OJHaKo IpH AajbHEHIIed paboTe C KOHCIEKTOM CHUMBOJIBI JIYYIll€ 3aMEHUTh
OOBIYHBIMH CJIOBAMU JUIsl OBICTPOTO 3pUTEIILHOTO BOCIIPUSTHS TEKCTA.

PaboTast HaL KOHCHEKTOM JIEKIIMKA, HEOOXOIUMO HCIIONB30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATypy, HO U Ty JIUTEPATypy, KOTOPYIO JOIOJHUTEIBHO PEKOMEHI0BAJI IIPENOJABATENb.
HmeHHO Takas cepbe3Has, KpOIOTIWBas paboTa C JIEKIHOHHBIM MaTepPHajOM MO3BOJUT
ri1y0OKO OBJIIETh TEOPETUUECKUM MATEPUATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBI.

3. MeTtoanueckue yKa3aHus 00yyarImumcs o MOJATrOTOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHMHAPCKUX 3aHATUSAX MPUBETCTBYETCS AKTMBHOE Y4YacTHE B
00CYX/IeHUM KOHKPETHBIX CUTYaIlUi, CIIOCOOHOCTh Ha OCHOBE MOJTYYCHHBIX 3HAHUIN HAXOJIUTh
HauOosee 3((eKTUBHBIE pPELIeHUs MNOCTaBJIEHHBIX IMPOOJIeM, YMETb HaXOAWUTh IOJIE3HbIN
JIOTIOJIHUTEIbHBIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryzneHTy peKOMEHYETCs CIEAYIOIas cXeMa MOATOTOBKY K CEMMHAPCKOMY 3aHATHUIO:

1. O3HakoMJICHHE C IIJJAHOM HOPAaKTUYECKOrO/CeMHHAPCKOTO 3aHATHS, KOTOPBIHA
OTpakaeT COAEpKaHUETPEIJIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIEKT JIEKIIHIA,

3. IIpounTaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATYPY.

B mporuecce moAroToBKM K MPakTUYECKUM 3aHITHUSIM, HEOOXOAMMO oOpaTuTh ocoboe
BHHMaHHE Ha CAMOCTOATEIbHOE N3YUEHHE PEKOMEHI0OBaHHOM uTepaTypsl. IIpu Beell nmomHoTe
KOHCIIEKTUPOBAHUA JIEKIIMM B HEH HEBO3MOXKHO H3JIOXKMTh BEChb MaTepual Hu3-3a JIMMUTA
ayauTOpHbIX dYacoB. IloaToMy camocrosdTenbHas paboTa ¢ ydyeOHMKaMM, Y4EeOHBIMH
MIOCOOMSAMH, HAyYHOM, CIPaBOYHON JIUTEPATypoil, MaTepuaIaMu MEPUOANYECKUX U3TAHUA U
WntepHera sBisercs Hanbosiee HPQPEKTUBHBIM METOJOM TOJIYYEHHUS JIOMOJTHUTEIBHBIX
3HAHWW, TO3BOJIAET 3HAYMTENIPHO AaKTHUBU3MPOBATh IpOILECC OBIAJEHUS HH(OpMalueH,
CrocoOCTBYeT OoJiee ITyOOKOMY YCBOEHHIO H3y4aeMOro MaTepuaia, GOpMHUpPYET y CTYJEHTOB
OTHOIIEHHE KKOHKPETHON mpobiieMe. Bce HOBbIE MOHATHS MO U3y4yaeMOW TeMe HeoOXOAMMO
BBIYYUTh Hau3yCTh M BHECTH B IVIOCCAPHi{, KOTOPBIH 11€Jeco00pa3HO BECTH C CaMOro Hayaja
U3Y4YEeHHsI Kypca;

4. OTBeTUTH HA BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BeINOJIHUTE JOMAIIHEE 3a/1aHUE;

6. [IpopabGoTaTh TeCTOBBIC 3a/JaHUS U 3a/1a4H;

7. Ilpu 3aTpyqHeHUSIX CHOPMYIHPOBATH BOMPOCH K MPETIOAaBaTEIIIO.

PesynpTar Takoit paboThl JOKEH MPOSBUTHCS B CIIOCOOHOCTU CTYIEHTa CBOOOIHO
OTBETUTh HA TEOPETUYECKHE BOIMPOCHI MPAKTUKYMa, BBICTYNIaTh M y4YacTBOBATH B
KOJUIGKTUBHOM  OOCY)XKJIEHHM BONPOCOB HM3y4yaeMOW TEMblI, TMPaBUIHHO  BBITIOJIHATH
MPAaKTUYECKUE 3a/JaHUsl W WHBIC 3aJaHus, KOTOphIe HAIOTCA B (POHJE OIICHOYHBIX CPE/ICTB
JUCLUIUTUHBI.

4. Meroauyeckue YKa3aHUsi O0y4alIIMMCS 1O OPraHM3alUU CAMOCTOSITEJIbHOM
padoThI.




Ilens opraHW3anuu CaMOCTOATEIBHOH paloThl MO AuCHHMIUIMHE «TexXHomorus wu
TEXHUKAa METOJOB MOBBIMIEHUS HEPTEOTHAuMW» - 3TO YIiayOJIeHHEe M pacIIMpeHHue 3HaHUM B
obmactu HedrerazoBoro nena; (OpMUPOBAHME HaBblKaA W HHTEpPECa K CaMOCTOATENIBHOM
[I03HABATEIILHON JIEATEIbHOCTH.

CamocrosarenbHas pabora oOyyaroIuxcs SBISETCS BaXXHEWIIMM BHMJIOM OCBOCHMS
COJZIep KaHUs JUCIUIUIMHBL, MOATOTOBKH K MPAKTHYECKUM 3aHIATHUAM U K KOHTPOJIBHOM padoTe.
Croa e OTHOCATCS M CaMOCTOSITEIbHOE YITyOJIIEHHOE H3y4yeHHE TEeM AMCLUIUINHBL
CamocrosarenbHas paboTa MpeacTaBisieT co00i MOCTOSHHO NEHCTBYIOUIYIO CUCTEMY, OCHOBY
00pa30oBaTeNBPHOIO Ipollecca M HOCUT MCCIEN0BATEIbCKUI XapakTep, YTO IOCIYXUT B
OyAylieM OCHOBaHHMEM JUIsl HAlUCAHMS BBIIYCKHOW  KBaJU(HUKAIIMOHHONH  paboTHl,
IIPAKTUYECKOI0 IPUMEHEHUS MTOJIyYE€HHBIX 3HaHUI.

Opranu3anusi caMOCTOSITENIEHOW PabOThl 00YYAIOIIMXCSI OPUEHTHPYETCSI HA aKTHBHBIC
METO/bl OBJaJICHUs 3HAHUAMH, Pa3BUTHE TBOPUECKUX CIOCOOHOCTEH, MEpPeXo OT MOTOYHOTO
K HWHAWBUAYAIN3UPOBAHHOMY OOYYEHHIO, C Y4Y€TOM MOTpeOHOCTEH W BO3MOXKHOCTEH
JMYHOCTH.

[IpaBuiibHas opraHu3anusi CaMOCTOSTENIbHBIX YU€OHBIX 3aHATUH, UX CUCTEMaTUYHOCTbD,
1es1ecoo0pa3Hoe MJIaHUPOBaHUE PAbOYEro BPEMEHH MO3BOJISET CTYACHTaM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHHU W CHUCTEMAaTH3AIMH MPHOOpPETaeMbIX 3HAaHUH, 00ECIIeYnBaTh BBHICOKUI
YPOBEHb  YCIEBAEMOCTH B  MEpHOA  OOYYEeHHs, IOJYYUTb HABBIKM  IOBBIILICHUS
po(heCCHOHATFHOTO YPOBHSI.

ITonroToBka K MPakTUYECKOMY 3aHSTHIO BKJIIOYAET, KpPOME MPOPAOOTKH KOHCHEKTa U
Ipe3eHTallMM  JIEKUMH, TOUCK JIUTepaTyphl (II0 PEKOMEHJOBAaHHBIM  CIHCKaM U
CaMOCTOSITENIbHO), TMOATOTOBKY 3aroTOBOK JUIsl BHICTYIUIEHHUI 110 BOIPOCaM, BHIHOCUMBIM JIJIs
OOCYX/IeHUSI 10 KOHKpEeTHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (aKTHI,
COIIOCTaBJIEHUE pa3IMYHbIX  IO3UIMH, CcOOCTBeHHble  Mblcid. Eciam  mpobiiema
3aMHTEepecoBaa O0YyYaromIerocs, OH MOXKET TMOJATOTOBUTH pedepaT M BBICTYNUTh C HAM Ha
IIPAKTUYECKOM 3aHATHHU. [IpakTHUecKoe3aHsaTHE - 3TO, IPEXKJIe BCEro, AUCKYCCHsl, 00CYKAECHUE
KOHKpPETHOW CUTyallu, TO €CTh MPEANOoiaraeT yMeHHe BHUMATEJIbHO CIyIIaTh YICHOB MaJloi
IpyNIbl M MOJEparopa, a TaKXKe CTaparbCsi BBICKAa3aTh CBOE MHEHHE, BBICKa3bIBaTh
COOCTBEHHBIE UAEH U MPEJIOKEHHUS, YTOUYHATh M 3aJaBaTh BOINPOCHI KOJIJIEraM IO
00CyKICHUIO.

IIpy mnoAroToBke K KOHTPOJBHOM paboTe oOydwaromuiics JOKEH MOBTOPSTh
NpOI/IEHHBIE MaTepuans B CTPOIOM COOTBETCTBMM C Y4E€OHOH IpOrpaMMOM, HCHOJb3Ys
KOHCIEKT JIEKIUI U JUTepaTypy, PEKOMEHI0BaHHYIO npenojaBareneM. [Ipu HeobxonumocTu
MO>KHO OOpaTUTHCS 3a KOHCYJIbTAUEH U METOANYECKOM MTOMOLIBIO K MPETI01aBaTellto.

CamocTosTenbHas paboTa peanu3yercs:

— HENOCPEICTBEHHO B MTPOLIECCE AYAUTOPHBIX 3aHATHH - Ha JIEKIUX, IPAKTUUECKUX 3aHATHUAX;
— B KOHTakTe C IpernojaBaTesieM BHE PaMOK paclMCaHUs - HAa KOHCYJIbTALUAX M0 y4eOHBIM
BOIIpOCaM, B XOJE€ TBOPYECKUX KOHTAKTOB, IpU JMKBUIALMM 33J0JDKEHHOCTEH, IIpU
BBINIOJTHEHUH WHIUBUAYAIbHbBIX 33aHUN U T.1.
— B Oubnuoreke, noma, Ha Kadeape MpHU BHINOJIHEHUH OOYyYarOIIUMCS YYEOHBIX |
MPAKTUYECKHX 3ajau.
Buast CPC u kputepuu olieHOK
(mo 6amnbHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amios)
1. Pedepar
2. VYwyacTtue B MEpONPUATHIX

Temsbl 11 caMOCTOATENTHLHON PabOTHI MPOMUCAHBI B paboveld MporpaMme JTUCIHUITIHHBIL.
O(heKTUBHBIM  CPEJCTBOM OCYIICCTBICHUS OOYYAIOIIUMCS CaMOCTOSITEIbHOW PabOTHI
ABIISICTCA JIEKTPOHHAS MH(POPMALMOHHO-00pa3oBaTeNlbHAsl Cpefla YHUBEPCUTETa, KOTOpas
o0OecnieunBaeT JOCTYNl K y4yeOHBIM IUIaHaM, pabouyuMM IMporpaMmaM AUCLUMILIUH (MoJylieit),
MIPAKTHUK, K U3JAHUSAM DJIEKTPOHHBIX OMOINOTEYHBIX CUCTEM.
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