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Pasznen 1. IlepeyeHb KoMIeTeHUMH, ¢ YKa3aHHEM 3TanoB uX GoOpMUPOBAHHS B
npouecce 0CBOCHHUS AU CHHUIIHHBI

[Tpouiecc wW3ydyeHMs] AMCLMIUIMHBI HalpaBieH Ha (OPMHUPOBAHUE CIEAYIOLIUX
pE3yJIbTaTOB 00YUYEHMUS

[Tnanupyemsble pe3yabTaThl | Buasl olleHOYHBIX cpencTs/
Konu Kon n HaumeHoBaHue py pesy. AT Ol pel
o0y4eHHs 1o JUCUUIUIMHE, | [MHUQp pa3iena B JaHHOM
HaMMCHOBAHHE WH/IUKATOpa
XapaKTEPUBYIOIIUE ITAITbI JOKYMEHTE
bopmMHpyeMbIX JOCTH>KEHUS
. (dbopmupoBaHus
KOMITCTEHITHIA KOMITCTCHIIHH .
KOMITCTEHIIUI
TIK*-1 [IK*-1-B-1 3Haer 3HATh: Baok A —3ananus
Criocoben OCHOBHBIC TEXHOJIOTUH HE()TETa30BOTO | PEIPOYKTUBHOTO YPOBHSI
OCYILIECTBIISITh H | IPOU3BOJCTBEHHBIE MIPOU3BOJICTBA Ilepeuucnums cooepoicanue
KOPPEKTHPOBATH | IIPOLIECCHI, onoxa ¢ yuemom
TEXHOJIOTUYECKH | IPEACTABIISFOIINE 8bI0PAHHO20 6UOA
€ MPOLIECChI SIMHYIO LIETIOYKY OYEHOYHO20 CpedCmed
HedTerazoBoro |HedTerasoBbIx
¢ ¢ . Ymersn: Baok B — 3ananns
NPOM3BOJICTBA B | TEXHOJIOTHIA —
OCYIIECTBIISTH CKOHCTPYKTHBHOT'O YPOBHS
cootBercTBuM ¢ |[1K*-1-B-2 Ilpu yi p PYK My
. . TEXHOJIOTHIECKUE Ilepeuucnums codepoicanue
BBIOPAHHOM B3aUMOJICHCTBHH C
. MIPOIIECCHI CTPOUTEIBCTBA, | OJI0KA C YUemom
chepoit CEPBUCHBIMHU
peMOHTa 000pyIOBaHUS 8bIOPAHH020 8UOA
npoeCCUOHAIb | KOMITAHUSIMH U
o TPaHCIIOPTA U XPaHCHHUSI OYEHOYHO20 CpedCmed
HOU CTIeUATHCTAMH
YTJIEBOJAOPOIHOTO CHIPBS
NESITEIPHOCTH | TEXHHUYECKUX CITY)KO
KOPPEKTHPYET
AeTh: Baok C - HUS
TEXHOJIOTHYECKHE Baajern Aok C —3ana
METOJIaMH K KTUPOBKU | TIPAKTHUKO-
MIPOIIECCHI C YIETOM CToA OPPEKTHPO P 0 y
. TEXHOJIOTHYECKUX WEHTHPOBAHHOTO W/HITH
peaTbHON CHTYAIHH €XHOJIOTHYEC OpPUEHTUPOBAHHOTO W/HIT
TTK*-1-B-3 Braneer MIPOLIECCOB NMPHU UCCIIEI0BATEIBCKOTO
TPOUTEILCTB MOHTE H BHS
HABBIKAMH PyKOBOJCTBA | ° POATC/IBCTBE, PEMOHTC ypo
MIPOU3BO/ICTBEHHBIMHU SIéCHJ'IyaTaI_II/II/I
BaHUS TPAHCIIOPT
IporeccamMu ¢ 0bOpyaoBa paHciiopTa
MIPUMEHEHHEM H XpaHCcHHA
JIEBOJJOPOJTHOTO CHIPhS
COBPEMEHHOTO yr Alopor p
o0opynoBaHus U
MaTepHaJioB
[1K*-4 [1K*-4-B-1 3naer 3HaTth: Baok A — 3aganus
Criocoben TEXHOJIOTHYECKHE TexHonornueckue PENpOIyKTUBHOTO YPOBHS
OCYIIECTBIISITH | TIPOIIECCHI B 00JIACTH MIPOIIECCHI TIPH JOOBIYE Ilepeuucnums codepoicanue
OTepaTUBHOE HedTerazoBoro jena s |[HedTu u rasa o10Ka ¢ yuemom
COTPOBOXKACHHE | OpTraHU3AH PaOOTHI 8b10PaHHO20 8UOA
TEXHOJIOTUYECKH | KOJIJICKTHBA OYEHOYHO20 cpedcmed
X IPOLIECCOB B | MCIIOJIHUTEIIEN
coorBercTBuM ¢ |[IK*-4-B-2 [Ipunumaer
BBIOpPaHHOM WCTIOTHUTEIIbCKUE
cdepoit pelieHus npu pazopoce
npodecCHoHaNh | MHEHUH U KOH(IIUKTE
HOM HWHTEPECOB, ONPENAETAECT




[Tnanupyemsble pe3ynabTaThl

Bupl onieHOUHBIX cpeacTB/

Kon u Kon u naumeHnoBanue
o0y4eHHs 1o JUCUUIUIMHE, | [MHUQp pa3iena B JaHHOM
HAaUMEHOBaHUE UHNKATOpa
XapaKTEepU3YIOIIHE STaIbl JIOKYMEHTE
bopMUpyeMbIX JIOCTH>KCHUS
KOMIIETEHIIHH KOMIIETEHIINH (opmmp OBAHI
KOMIETEHIIHH
JIESITEIBHOCTA | TIOPAAOK BBIIIOJHEHUS | YMeETh: Bbaok B — 3ananus
pabor OCYILIECTBIISITH ONEPATUBHOE | pPEKOHCTPYKTUBHOTO YPOBHS
[1K*-4-B-3 Brnaneet CONIPOBOXKJICHUE BCETO Ilepeuuciums codepoicarue
HaBbIKaMU TEXHOJOTHYECKOT0 O10Ka ¢ yuemom
ONEepPaTUBHOTO nporiecca npu 100bue 8bI0pAHHO20 6UOA
COIIPOBOKACHHUS He(dTH U raza OYEHOUHO020 Cpedcmad
TEXHOJIOTMUECKHUX
MPOIIECCOB B 00JIaCTH Baanern: baok C —3ananns
HedTerazoBoro aena MEeTOAaMHu KOHTPOJIs MPaKTUKO-
KauecTBa BCEX OpPUEHTUPOBAHHOTO U/UITU
TEXHOJIOTHUECKHUX M CCJIEI0BATEIBCKOTO
MIPOLIECCOB MPHU YpOBHS
CTPOMUTENBCTBE, peMOHTE U |Ilepeuuciums codeparcanue
JKCILTyaTaluu O10Ka ¢ yuemom
000pyIOBaHUS TPAHCIIOPTA |8bIOPAHHO20 8UOA
Y XpaHEHUs OYEHOUH020 CpedCcmad
[TK*-7 [TIK*-7-B-1 3naet 3HaTh: Bbaok A —3ananus
Cnocoben METO/Ibl OPraHU3allid | OCHOBBI MEHEI)KMEHTA, PENpPOAYKTUBHOTO YPOBHS
OCYIIECTBIISATH | pabOT TEXHOJOTUYCCKUX |TIPaBa U 00SI3aHHOCTH Ilepeuuciums codeparcanue
OpraHM3aIfi0  |[POLECCOB PYKOBOJUTENS IEPBUYUHBIX |OI0KA C y4emom
pabot mo HedTeraszoBoro MIPOU3BOJICTBEHHBIX 8bIOPAHHO20 8UOA
ONEPATUBHOMY |KOMILJIEKCA MoApa3AeICHUN OYEHOUHO020 Cpedcmad
conpoBoxaenu |[IK*-7-B-2 [Ipumensier
O 3HAHUS 110 YmMmerh: biok B —3aganus
TEXHOJIOTHYECKH | TEXHOJIOTUUECKUM PYKOBOAHUTH EPBUYHBIM PEKOHCTPYKTUBHOT'O YPOBHS
X TIPOLIECCOB B |IIpolieccam MIPOU3BOICTBEHHBIM Ilepeuucnums codeparcanue
COOTBETCTBUU C |HE(TEra3oBoro MOApa3AeICHUEM T10]] O.10Ka ¢ yuemom
BBIOpaHHOIM KOMILJIEKCa JIJIst PYKOBOJCTBOM MacTepa, 8b10PAHH020 8UOA
cdepoit OpraHMu3aIu padboThl 4eTKo (hopMynHpoBaTh OYEHOUHO020 Cpeocmsa
npodeccuoHanb |KOIIEKTUBA 3a/1a4u U paclpeaesTh
HOH HUCIIOTHUTENEH; 00s13aHHOCTH MEXKTY
JEATETbHOCTH  |[IPUHUMAET YJIeHaMH KOJUIEKTHBA
HCTIOTHUTEIbCKIE




[Tnanupyemsble pe3ynabTaThl

Bupl onieHOUHBIX cpeacTB/

MHEHHIA U KOH(DIIUKTE
WHTEPECOB; OIpeIeNsieT
MOPSI0K BBIMTIOJTHEHUS
paboT; OPraHU30BHIBACT
Y TIPOBOJIHT
MOHUTOPHUHT padOT
He(TerazoBoro 0ObEKTA;
KOOPAUHUPYET paboTy
1o cOOPY MPOMBICIIOBBIX
JIAHHBIX

[1IK*-7-B-3 Bianeer
HaBBIKAMH OPTraHU3aLUH
OIIEPATUBHOTO
COIIPOBOKICHUS
TEXHOJIOTUYECKUX
MIPOIIECCOB B
COOTBETCTBUH C
BBIOpaHHOM cepoit
npodeCCHOHATLHON

TS TEeITbHOCTH

Kon u Kon u HaumeHoBaHMe
o0y4eHHs 1o JUCUUIUIMHE, | [MHUQp pa3iena B JaHHOM
HalMEHOBaHHE UH/MKaTOpa
XapaKTepU3yIOILUe 3Talbl JIOKYMEHTE
bopmMHpyeMbIX JOCTH>KEHUS
. (dbopmupoBaHus
KOMIIETEeHIINH KOMIIETEHIIUH .
KOMIIETEHIIUH
pemieHus npu pazopoce |Buaamgers: Buaok C — 3aganus

MPAaKTUYECKUMU HABBIKAMH
COBMECTHOM ACITCILHOCTH
B KOJUICKTHBE, B TOM YHCJIE
OIIBITOM OpI‘aHI/ISaL[I/II/I nu
yIpaBJICHUS HEOOIBIITUM
KOJIJICKTUBOM

MPAaKTHUKO-
OpPUEHTUPOBAHHOTO H/HITN
UCCIIEIOBATEIBCKOTO
YPOBHSA

Ilepeuucnums codepoicanue
O110Ka ¢ yuemom
8bIOPAHHO20 8UOA
OYEHOYHO20 cpedcmed

Pa3znen 2. TunoBbie KOHTPOJIbHbIE 32JaHUSI U MHbIE MATEPHAJIbI, HEOOX0AUMbIE
IJIS OUEHKHU IUIAHHUPYEMBbIX pPe3yJbTAaTOB O0Oy4YeHHUs] MO JAUCUHHUILIMHE (OLEeHOYHBbIEe
cpeacrBa). Onucanue mokasarejed UM KPUTEPHEB OLECHUBAHUA KOMIICTCHIMH,

OITMCAHHC IIKAJ OICHUBAHUA

Bbaok A

A.1 TecToBBIC 3a1aHUA

IIK*-1 Cnoco0en

OCYHIECTBJISATH

U KOPPEKTHPOBAThH

TEXHOJOIHYICCKHE

MPOLECChI

He()Terasoporo IpOM3BOJACTBA B COOTBETCTBMH ¢ BbIOpaHHOH cdepoii mnpodeccHnoHAIBLHOI

ACATECIbHOCTH

1 IlepeBOOHUKHN MCTIONB3YIOTCS A ...
Bribepute ofuH OTBET.

- IpeioXpaHeHust OypUIbHBIX TPYO U COEMHUTENBHBIX 3aMKOB OT MIOBEPXHOCTHOI'O U3HOCA
- COEIMHEHNUS B OypUIIbHOM KOJIOHHE JIEMEHTOB C Pe3b00ii pa3anyHOro npoduis, s 0TCOeTUHEHUS

3a00MHOro aABUTATENS

+ COETUHEHUS B 6prIJ'ILHOfI KOJIOHHC 2JICMCHTOB C p63560ﬁ pa3InvHoOro HpO(I)I/IJI}I, JJI ITIPUCOCANHCHU A

3a00MHOro aABUTATENS



2 BsizkocTh OypoOBOTO pacTBopa - 370 ...
BriGepute oquH OTBET.
- yCHIIe, KOTOpPOoe TpeOyeTcs MPHUIIOKHUTh, YTOOBI BBIBECTH PACTBOP U3 COCTOSIHHSI ITOKOS
- CITOCOOHOCTB PACTBOPA YACPKUBATh YACTHIIBI BO B3BEIICHHOM COCTOSHUH.
+ CBOICTBO pacTBOpa OKa3bIBATh COMPOTHBIICHUE €TO JIBHIKEHUIO

3 Llenb MOMCKOBO-pa3BEIOYHBIX PaldoOT:
BriGepure oguH OTBeT.
- IOATOTOBKA NPOMBIIIJIICHHBIX 3aJIe)KEN K HUCCIICAOBAHNIO CKBAXXHH
+ OIICHKA 3aIacoB U MOATOTOBKA K pa3pabdOoTKe MPOMBIIUICHHBIX 3aexell He(TH U ra3a
- OLIGHKA 3aI1acoB M MOJTrOTOBKA K OypeHHUIO 3anexel He(hTH U rasa

4 BypoBbIe 10710Ta KIaCCHPHUIIUPYIOTCS HA ...
Bri6epute oquH OTBET.
- 2 Thna
- 5 Tunos
- 4 Tuna
+ 3 Thma

5 Typ600yp ucnonb3yercs mpH ...
Br16epute oauH OTBET.
- ylapHoM OypeHuH
- YIapHOM H BpamareIbHOM
+BpalaTeabHOM OypeHUun
6 bypuibHbIe 3aMKH TTpeHA3HAYECHBI JIJIA ...
BriGepure ofuH OTBeT.
- COeIMHEHUs J0JI0Ta ¢ TpydamMu
- COEIMHEHHUS POTOPA CO CTATOPOM
+coennHeHus Tpyo

6 Buj noiora:
Bri6epute oauH OTBET.
- IIAapOLIEYHOE
+JI0IIaCTHOE.

- aJIMa3HOE

ITK*-4 Cnoco0eH oCylIecTB/IATh ONIEPATHBHOE CONPOBOK/ICHHE TEXHOJIOTMYECKHUX NMPOLEcCoB
B COOTBETCTBHHM C BLIOpaHHOI cepoii npodecCHOHANBbHOM 1esiTeIbHOCTH

1 bypoBas ycTaHOBKa - 3TO KOMIUIEKC ...
Bribepute oauH OTBeT.
+Ha3eMHOTr0 000py/I0BaHuUs, HEOOXOAMMBIH [T BBIOJIHEHHS ONepaluii o MIPOBOJKE CKBAKUHBI.
HA3eMHOT0 000py10BaHUs, HEOOXOAUMBI JIJIs1 BBIITOJIHEHUS OTlepaliii Mo pa3paboTKe CKBaKUHbI
- IIOJI3eMHOT0 000PYI0BaHUS, HEOOXOIUMBIH JUISI BBIMOJIHEHUS ONepalfii O MPOBOJIKE CKBAKHUHBI.

2 B xone ... paboT NPUMEHSIOTCS T€0JIOTHYECKUE, TeO(PU3NIECKUE U T.J. METOIBI.
Bribepute oauH OTBeT.
- IOUCKOBBIX
- Pa3BEeOYHBIX
- UCCJIEOBATEIbCKUX
+IOUCKOBO-Pa3BEIOYHEIX



3 Buasl 6ypoBBIX pacTBOPOB:
BriGepute HECKOIBKO OTBETOB.
+areHThl Ha YIJIEBOJIOPOIHON OCHOBE
+areHThl Ha OCHOBE YMYJIbCUH
+ra3000pa3HbIC U A3PUPOBAHHBIC ATCHTHI
- areHTHI Ha COJICBOI1 OCHOBE
+areHThl Ha BOJHOW OCHOBE (TEXHHYECKAasl BOJIA, €CTECTBEHHBIC OYPOBBIC PACTBOPHI, TIIMHUCTHIC U
HETJINHUCTBIC PACTBOPHI)

4 Pe3ynbTaThl XUMUYECKON 00paOOTKH OYPOBBIX PaCTBOPOB:
Br16epuTe HECKOIBKO OTBETOB.
- MOHKCHHE CTa0MIILHOCTH OypOBOTO pacTBOpa
+CHIDKEHUE CITIOCOOHOCTH pacTBOpa K (puiabTparuu
+IOBBINIEHUE CTAOUILHOCTH OYpPOBOTO pacTBOpa
+IpuIaHue pacTBOPY CHEIHAIBHBIX CBOWCTB (TEPMOCTOMKOCTH, COJIECTOMKOCTH H [Ip.)
+yMEHBIIICHHE TOJIIMHBI U JIMIIKOCTH KOPKH HA CTEHKE CKBAKUHBI
- MOBBIIICHUE PUITBTPAIIH
+peryaupoBaHue BA3KOCTH PACTBOPA B CTOPOHY €€ YBEIHMUCHHS UM YMEHBIICHUS

5 I'pynnbl aBapuii, BO3HUKAIOLIUX IpU OypeHHUH:
Br16epute HECKOJIBKO OTBETOB.
+aBapuu ¢ 3a00MHBIMU JABUraTeNsIMU (OTBUHYMBAHUE CJIOM Baja WIM KOpItyca U T.J.)
+aBapuu ¢ 00CcaaHBIMH KOJIOHHAMH (MX CMATHE pa3pylIeHUe pe3b0OBBIX COSAMHEHUH MaIeHUE
+0TIeJIbHBIX CEKIUN TPYO B CKBaKUHY U T.1.)
+aBapuu ¢ OypHIIBHBIMU TPyOaMH U 3aMKaMH (CJIIOM TPYOBI 110 TETy CPhIB pe3b0bI TPYO, 3aMKOB U IIepe

6 Pa3BeqouHEBIN Tan BKIIFOYAET B ce04 ... CTaauil.
Bribepute ofuH OTBET.
-3
-1
-4
+2

7 XapakTepHbIil MPU3HAK O0CaJI0YHBIX TOPHBIX TTOPO/I;
Br16epute oauH OTBeT.
+CIIOUCTOCTh
- TBEPAOCTH
- OJHOCJIONHOCTh

IIK*-7 CnocofeH oCymecTBJATh OPraHU3aLMI0 pPadoT MO ONePpaTUBHOMY CONPOBOKIACHHUIO
TEXHOJOTHYECKHX TPOLECCOB B COOTBETCTBMH ¢ BbIOpaHHO# cdepoii npodeccuonaabHOM
AeATeJIbHOCTH

1 Typ606yp - 3710 ...
Bribepute ofuH OTBeT.
- OJIHOCTYTIeHYaTasi TypOuHa, CTYIIEHb KOTOPOH COCTOUT U3 POTOpPA, KECTKO COEAMHEHHOTO C POTOPOM
- MHOTOCTYTIeHUaTasi TYpOMHA, CTYIIeHb KOTOPOH COCTOUT M3 CTaTOPa, )KECTKO COETUHEHHOTO ¢ KOPITYyCOM
U pOTOpa YKPEIJIEHHOTO Ha Baly
+MHOTOCTyIIeHYaTas TypOMHA, CTYIEHb KOTOPOH COCTOUT M3 CTATOPA, )KECTKO COETMHEHHOTO C KOPITYCOM
Typ600ypa, 1 poTopa, YKpPEIUIEeHHOr0 Ha Bally TypboOypa



2 PernonanpHble reojororeopuzndeckue padboThl OTHOCITCS K:
BriGepute oquH OTBET.
- pa3BeIOYHOMY 3TaIy
- IOMCKOBO-Pa3BeI04YHbIM paboTam
+IIOMCKOBOMY 3TaIly

3 OCHOBHOM HHCTPYMEHT, UCTIOIb3yEMBbIN IPU OYpEHUH. ..
BriOeprTe HECKOIBKO OTBETOB.
+10J10TO
+OypHIIbHBIC TPYOBI
- OypuIIbHBIE 3aMKH

4 CopeprkaHue mecka - 3To ...
Bri6epute ouH OTBET.
- KOJIMYECTBO BOJIbI, BEIICIIAIONICECS 33 CYTKU U3 PACTBOPA MPHU €ro HETOJBUKHOM XPAHCHUHT
- XapaKTepu3yeT MIEIOYHOCTh OYpPOBOTO pacTBOpA.
+conepkanue B pacTBOPE YacTull (IIOPOIbl, HE Pa3BEICHHBIX KOMOYKOB TJIMHBI), HE CIIOCOOHBIX
pPacTBOPSATHCS B BOJIE

5 OynkIuu 6ypoBOTo pacTBopa:
Br16epute HECKOJIBKO OTBETOB.
+1penoTBpalieHre 00BaIoB IOPOJ] CO CTEHOK CKBAXKUHbI
+1nepenaya s3Hepruu Typoo0ypy Wiv BUHTOBOMY 3a00MHOMY JIBUTATEIIIO
+IpeaynpexaeHue MOCTYIUIEHUS B CKBaKUHY HETH, I'a3a U BOJbI
+BBIHOC YaCTHIL] BHIOYPEHHON NOPOJIbI U3 CKBAXKHHbI
+yMEHbLIEHNE TPOHUIIAEMOCTH CTEHOK CKBAKUHBI
+yMeHbIIeHNHE TPEHUS OYPUIIbHBIX TPYO O CTEHKH CKBaKHHBI
+ynepkaHue 4acTul] pa30ypeHHONH MOpO/Ibl BO B3BEILICHHOM COCTOSTHUM MPH MPEKPAIeHUH HUPKYISIIUN
OXJIaXJIEHUE U CMa3bIBaHUE TPYILUXCS JeTalel J0I0Ta
BbIMbIBaHHE HEPTH U3 CKBAXKHUHBI

6 TaneBas cucTemMa COCTOMT U3:
Br16epute oauH OTBeT.
+TaneBoro 0ioka
- OypoBOIo Kproka
- KpoHOJIOKa
- TAJIEBOTO KaHATa

7 HavanbHbIil y4acTOK CKBa>KUHBI:
Bribepure of1H OTBeET.
- KOHAYKTOP
- IPOAYKTUBHBIN IIACT
‘+tHampaBJIcHHUE



A.1 Bonipocsl 1u1s onpoca:

IIK*-1 CnocobeH ocymecTB/JsiTb U KOPPEKTHPOBATH TEXHOJOTMYECKHe IpPouecchl
HedTerazoporo NnpoM3BOACTBA B COOTBETCTBHM ¢ BbIOpaHHOH cdepoii npodeccHoHANBHOI
AesATeIbHOCTH

1. IlocienoBaTEILHOCTH MPOEKTUPOBAHMSI KOHCTPYKIMH CKBa:KMHbI. Kakne gpakTopbl 1 Kak
YUYUTBHIBAKOT NIPH NPpoeKTUPOBaHuu? (0TBET B CBOOOIHOI (hopMme)

OtBer

[Ton KOHCTPYKIMEH CKBa)KMHBI NMOHUMAETCS COBOKYIHOCTH JAHHBIX O JAMaMETpax M TIyOMHAx
CIycKa 0OCa/IHbIX KOJIOHH, KOTOPBIMU KPENUTCSl CKBAXXHMHA, O JUaMeTpax JOJOT A OypeHus IoJ 3TH
KOJIOHHBI, MHTEPBAJIbI MOJbEMa TAMIIOHUPYIOIIETO PAacTBOpa 3a OOCAaIHBIMH KOJIOHHAMHU, MHTEPBAJIBI
nepdopanum SKCIUTyaTalliOHHON KOJIOHHBI.

[lepBast KOJIOHHA, CITycKaeMasi B CKBRKHWHY, HA3bIBACTCSl HATIPABICHUEM U CIIY)KUT JJISI COCTMHEHUS
CKBA)XMHBI C CUCTEMOM OUMCTKH U JUIsl MIPEIYNPEkKACHUS pa3MbIBa U OOPYIIEHUS] TOPHBIX OPOJ BOKPYT
ycTbs. HanpaBienue nmeer riryOuMHy CITycka OT HECKOJIBKUX METPOB JI0 JECITKOB MeTpoB. IIpu Oypenun
B BOJHBIX AaKBAaTOPUSAX B KayeCTBE HANPABICHUS MCIIOIb3YIOT CIELHUAIBHYIO BOJOOTIEIUTENIbHYIO
KOJIOHHY, Ha3bIBaEMYIO paii3ep.

Crenyromasi KOJIOHHAa Ha3bIBa€TCS KOHAYKTOP, U OH JOJDKEH O00ECHeUMTh MEPEKpPhITHE BEpXHEH
yactu reojorudeckoro paspesa (100—400 m), caokeHHOro HEYCTOMYMBBIMU Mopojamu. Konaykropom
00513aTeNIbHO TMEPEeKPhIBAIOT BCE IUIACTBI, HACHIIIEHHBIE IPECHOW BOJOW, HCKIIOYas TEM CaMbIM HX
3arpsizHeHue. KOHIYKTOp CIyKUT TakKe JUIsl yCTAHOBKH IIPOTUBOBBIOPOCOBOIO YCTHEBOI'O 000PYAOBAHUS
(IpeBEeHTOPOB U JIp.) U MOABECKH MOCIEIYIOIMX 00CaIHbIX KOJOHH. J{Js1 HaJlexKHON U30JIALUN BEPXHUX
BOJ, NPHUJIAHUS JOCTATOYHOM NIPOYHOCTH M YCTOMYMBOCTH OH ILIEMEHTUpyeTcs o Bced umHe. [lpn
OypeHUM HAKJIOHHO-HANpaBJIEHHBIX CKBAKUH KOHAYKTOP JOJDKEH MpenynpexaaTb NPOTHUPaHHE CTEHOK
CTBOJIA, KeJI00000pa30oBaHne TPHU JUTUTEIBHBIX CIYCKOTOABEMHBIX ONEpPAIUsIX U BPALICHUN OYpUIIBHOM
KOJIOHHBI.

[Tocnennsist obcagHast KOJOHHA, CIyCKaeMas B CKBaKHMHY, Ha3blBaeTCs SKCIUlyaTallMOHHOW. OHa
COOTBETCTBEHHO MMEET HAaMMEHbIIUM JUaMeTp W3 BCeX KOJIOHH M HauOOJbIIyI0 TIyOHMHY CITyCKa M
CITy’)KUT TEPMETHYHBIM KaHAJIOM JUJIsl COENWHEHHs TMPOJYKTUBHOTO IIIACTA C YCThEM CKBaXHHBI H
U3BJICUEHUS TJIACTOBBIX (ptomaoB. st cooOueHust MpoAyKTUBHOIO IUIacTa ¢ BHYTPEHHEH IMOJIOCTbHIO
AKCILTyaTal[MOHHOM KOJIOHHBI OHA niep(opupyercs.

YacTo Oammak 3KCIUTyaTallMOHHOW KOJIOHHBI YCTaHABIMBAETCS HIDKE MOJOLIBBI MPOAYKTUBHOTO
miacTa ¢ TeM, 4ToObl mocie nepdopanuy HUKE MOJOMIBBI IUIACTAa OCTAJIOCh JOCTATOYHO BBICOTHI IS
oOpaszoBanus 3ymnda s cOopa rnecka ¥ TNIMHUCTBIX MaTEpUasoB, MOCTYMAIOUIUX U3 IJIaCTa BMECTE C
HepThi0. 3yMIl) MOXKET BBINOJHATE U JApyrue (QYHKUUH, HEoOXoqumble Npu mnepdopamuu U
OKCIUTYyaTaI[ii CKBAYKHUH.

Mex1y dKCITyaTallMOHHON KOJOHHOM M KOHJYKTOPOM MOTYT YCTaHABJIMBAThCS JIpyrue oOcaHble
KOJIOHHBI, Ha3bIBa€MbI€ MPOMEXKYTOUYHBIMUA U TIpEJIHA3HAYCHHBIC ISl JIMKBUAAIUN U TIPEIYIPEkKICHUS
OCJIO)KHEHUH, BO3HHMKAIOIIUX MpPU YIIyOJEHHUH CKBaXHMHbI. [IpomMexyTouHble KOJOHHBI MOTYT OBITH
CIUIOIIHBIMU (IOXOASIIMMHU IO YCThS1) M TMOTalHBIMU (HE JOXOAAIIUMH A0 ycThbs). [locnennue, B cBoro
oyepesb, NIENATCS Ha XBOCTOBUKHM (BXOISIIME BEPXHEH YacThl0 BHYTPh NpEAbLAYIIEH KOJIOHHBI) U
JeTydkn (HE BXOSIIME BHYTPh MPEIBITYNICH KOJOHHBI M 3aKpeIuisieMble Ha CTEHKAaX CKBaXKHHBI
LEMEHTHBIM KaMHeM). K moTailHbIM NpPOMEXYTOYHBIM KOJOHHAaM MOTYT OBITh OTHECEHBI M IIHUPOKO
MPUMEHSIEMBIE B MTOCTIETHEE BpeMsl MPO(UITHHBIE TePEKPHIBATEIH.

Cnyck TpOMEXYTOUHBIX JOPOTOCTOSIIIMX OOCAaTHBIX KOJIOHH CJIEIyeT paccMaTpuBaTh Kak
KpPaifHIOI0 Mepy, TOCKOJIbKY, KPOME TTOBBIIICHUS] CTOMMOCTH CKBa)XKHHBI 32 CUET BBICOKOH CTOMMOCTH
o0caHBIX TPYO, OH TpeOyeT OypeHUs: CKBaXHH C OOJIBIIMM JHAMETPOM.

KoHCTpyKIMsT CKBaXMHBI 3aBUCHUT OT HA3HAUYEHHUS CKBAXKUHBI, TEOJIOTHYECKUX (PaKTOPOB
(TEeKTOHMKH, JIUTOJIOTHH, TIACTOBBIX JABJICHUH), MPOQHIS CKBaKUHBI, CIIOCO0a HKCIUTyaTallMH, BUAA
n00BIBatOIIETO (QIIFON/IA.
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CKBaKMHA SIBIISICTCS TOJITOBPEMEHHBIM KallUTAJIbHBIM COOpYyKeHHeM. [103ToMy ee KOHCTPYKIIHS
JOJDKHA OBITh TPOYHOHM, OOECIeUMBAIOIIEH TePMETHYHOE pa3o0IIeHHUE BCEX MPOHHUIIAEMBIX TOPO,
BCKPBITBIX TpU OypeHHH, O€3yCIOBHYIO BO3MOXKHOCTH JOCTHIKEHHSI MPOCKTHOH TITyOMHBI W pEIICHUS
reoJIOTHYECKUX M JPYTUX HCCIEAOBAaTEeNbCKUX 3aJad B Ipolecce OypeHHs, OCYILECTBICHUS
3aMPOEKTUPOBAHHBIX PEKMMOB SKCILTyaTalluy Ha BCEX 3Tanax pa3paboTKH MECTOPOXKACHUS, COOTI0CHUS
TpeOOBaHUI 3aKOHOB 00 OXpaHe HEIp U 3alIUTe OKPYXKaloLeH cpeasl OT 3arps3HeHus. Bmecte ¢ tem
KOHCTPYKIIMSI CKBRYKHHBI JOJDKHA OBITh SKOHOMHYHOM.

CrpoeKTHpoBaTh KOHCTPYKIMIO CKBRXKUHBI — 3TO 3HAYUT ONPEAEIUTh HEOOXOAUMOE AJIsl yCIOBUN
JAHHOTO KOHKPETHOTO YYacTKa MECTOPOXKACHHUS YHUCIO OOCAJHBIX KOJOHH, pa3Mephbl ITHUX KOJOHH
(1mamerp, r1yOMHY YCTAaHOBKM HMYKHETO KOHIA U JUIMHY Ka)10i), AMaMeTphl J0JIO0T AJisi OypeHus CTBOJIA
MOJT KaX/IYIO KOJIOHHY, MTOJIOKEHHE BEPXHEH M HIDKHEW rpaHUI] MHTEPBAJIOB IIEMEHTHPOBAHNUS U BBIOPATh
METOJ BXOXKJEHHS B MPOAYKTHBHYIO Toiy. [Ipu pemeHun 3Toi 3ajauu 4acTo MOXET ObITh HOJIY4EHO
HECKOJIbKO BapHaHTOB KOHCTPYKIMH. 32 OKOHYATEIbHBIN HYXKHO NMPUHUMATh Hanbosiee SKOHOMHYHBIH,
T.€. TOT, KOTOpBI MO3BOJISIET 0OECHEUNTh BBINOJIHEHHE MOCTABIEHHBIX NEpe] CKBaXHMHOHN 3aaay npu
MUHUMYME 3aTpaT Ha pa3BeAKY (B Cllydae MOMCKOBO-Pa3BEJOYHBIX CKBAKMH) WM Ha Pa3pabOTKy (s
9KCIUTYaTAallMOHHBIX, HAarHETAaTEIbHbIX, HAOIIONATEIbHBIX CKBAXKMH) MECTOPOXKICHUS WM, 1O KpaiHel
Mepe, P MUHUMAIIbHON CE0ECTOMMOCTH €AMHUIIBI JOOBIBAEMOH MPOTYKITHH.

KoHcTpykiusi CKBaXKMHBI ONpeAessieTcs 3aJaHueM 3akazuuka (JoOBIBAIOLIe OpraHu3aluu) U
re0JOrM4eCKMMH YCIOBUSIMH paiioHa paboT. OO0CHOBaHME KOHCTPYKLIMM MPOBOAUTCS B JBa 3Tana. Ha
IIEPBOM 3Tarle BHIOMPAETCS METOJ] BXOXKAECHUS B IUIACT, YUCIIO 00CAJHBIX KOJIOHH U IIYOUHBI X CITyCKA.
Ha BTOpOM — pa3mepsl KOJIOHH, IUaMETPHI J0JIO0T, HHTEPBAIbI IEMEHTUPOBAHUSI.

Yucno oOGcagHbIX KOJOHH M BO3MOYXHBIE TIIYOMHBI X CIYCKa 3aBUCAT OT YHUCIIA MHTEPBAJIOB,
HECOBMECTHMBIX II0 YCIOBHSIM OypeHus. s 3TOro crpoar rpaduk COBMEIICHHBIX [ABICHHN B
KoopauHaTax rinyouna (H) u unaexcs! (rpaguenTsl) naBieHus. [Ipy 3TOM HCIONB3YIOT XapaKTepUCTUKH
TUTACTOBOTO (ITOPOBOT0) JABJICHUS, JABJICHUS ITOTIIOMICHUS WK THAPOPA3PHIBA IIACTOB.

JlaBneHust 1Sl CKBaXHH, OypsIMXcs Ha pa3BeaHHBIX IUIOMIAJAX, OepyTcs Ha OCHOBE JAaHHBIX
paHee poOypeHHBIX CKBaKWH. [10 HOBBIM IUIOMIASIM JTaHHBIE MOTYT OpaThbCsi MO aHAIOTUHU C IPYTHMHU
MeCTOpOXKJIeHUAMU. Kpome 3Toro, mpu MOCTpoeHMM rpadrka COBMENICHHBIX JIABICHUN YUYUTHIBAIOT
YCTOMYMBOCTh TOpPHBIX mopox. I[locime moctpoeHus: rpaduka COBMEIICHHBIX ABJICHUH ONpPEACISIOT
IUIOTHOCTH MPOMBIBOUYHON >KHUJKOCTH 110 MHTEpBalaM, BBLACIAS 30HBI C HECOBMECTUMBIMHU YCIOBUSIMHU
Oypenus. Kak mpaBmiio, TpaHHIlbI C HECOBMECTUMBIMU YCIIOBUSIMH OYpEHHUSI COOTBETCTBYIOT TITyOMHAM
cIycka 00Ca/JIHbIX KOJOHH. 3aTeM ONpEIeNsioT INyOHHBI CITyCKa HaIllpaBlIeHUH 1 KOHIyKTopa. [Ipu sTom
00s3aTE€IbHO YYUTHIBAIOT JIMTOJIOTHIO pa3pe3a U TIyOMHY 3ajeraHusi MPecHOBOJHOTO KOMIUIEKCA U
MHOTOJIETHEMEP3IIBIX TTOPO/I.

Ha crnenyromem atarne onpeaensioT crnocod BXOXKICHHUS B MPOAYKTUBHYIO 3aJ€Kb U KOHCTPYKITHIO
32004. OT 3TOro 3aBUCAT TIYOMHBI CITyCKa SKCIUTYyaTallMOHHOM M NMPOMEXYTOUYHOM KOJIOHH, a TakkKe HX
mrameTpsl. [locnme 3Toro, B 3aBUCHMOCTH OT BHJIA TIPOMBIBOYHOHN KHIKOCTH, OT YPOBHS HCIOJIB3yEMOM
TEXHUKH W TEXHOJOTHH, IO3BOJISIOUIMX JONYCTHTh ONPEAETICHHYIO CTENeHb PUCKAa U IPEOIO0JIETh
HEKOTOPbIE OCTIOKHEHHUS, YTOUHSFOT YHCIIO 00CaTHBIX KOJIOHH.

ITpu BBIOOpE uMcia 0OCaTHBIX KOJOHH HEOOXOAWMO YYHMTHIBATh YCTOWYMBOCTH FOPHBIX MOPOA U
HEOOXOMMOCTh TIEPEKPBITHS MHOTOJIETHEMEP3IBIX IMOpPOJA. BakHO MOMHUTH O HATWMYWU (DITFOUIOB,
arpecCMBHBIX I10 OTHOUICHHIO K IPOMBIBOYHBIM HKHMJKOCTSM, OOCAaJHBIM TpyOaM M TaMIOHAXKHBIM
MaTepuaiam. B ciydae mpoeKTHpOBaHMUS MOMCKOBO-PA3BEIOYHBIX CKBAKUH JKEIATEILHO TPEAYCMOTPETh
BO3MOKHOCTh CITyCKa pe3epBHOM 00caHOM KOJTOHHBHI.

Jlanee yrouHsieTcs TiyOMHa cIycka OOCaJHBIX KOJOHH, Ha KOTOPBIX YCTaHABIMBAETCS
IPOTHBOBBIOpOCOBOE 0OopynoBaHue. ['TyOuHa crycka KOJIOHHBI JOJDKHA OBITh TaKOH, 4YTOOBI Ha JTHOO0M
YYaCTKE OTKPBITOT'O CTBOJIA CKBKWHBI JABIICHHE B CKBOKWHE OBLIIO MEHBIIIE, YeM JIaBJICHHE TTOTJIOIICHUS
(ruapopaspbiBa) IaCTOB B 3TOM ke uHTepBane ¢ 10% 3amacom.

JlnameTp SKCITyaTallMOHHOM KOJIOHHBI 3aBHCHUT OT cIloco0a dKCIUTyaTaluu, Bujaa ¢aouaa u T.4.
[To Hemy ompenesstoT AMAaMeTp 10JIoTa JUisl OypeHus CKBaKMHBI 1moja Hee. [Ipu 3ToM 3a30p Mexay
CTEHKOW CKBaXMHBI U MydTOH 00camHOil TpyOBl MPUHUMAETCS PaBHBIM 5—45 MM B 3aBUCUMOCTH OT
araMeTpa 00ca HON KOJIOHHBI, TTyOUHBI CKBRKUHBI 1 HHTEHCUBHOCTH MCKPHUBIICHUS.
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C yBenmuueHuem auameTpa 00CaJHOM KOJOHHBI YBEIWYHMBAETCS €€ JKECTKOCTb, W IMPHU PE3KUX
nepern0ax CTBOJIAa CKBaKUHBI YXYJIIAETCS MPOXOAUMOCTb KOJOHHBI B CKBaXKMHE M MOT'YT BO3HUKHYTb
ociokHeHus 1pu ee cnycke. C yBeaMueHUEM INIyOMHbI CKBa)KMHBI, KaK IIPaBHJIO, BO3PACTAET JUIMHA
OTKPBITOTO CTBOJA CKBAXKMHBI (BBIXOJA M3-T0J OaliMaka Mpeablaylieil KOJOHHBI), yBEIMYMBAIOLIAs
BEPOSTHOCTH OCJIO)KHEHUH MPHU CITYCKE KOJIOHHBI M3-3a (PMIIBTPALIMOHHOM KOPKU Ha CTEHKAX CKBa)KUHBI U
BO3MOKHOCTH IIPUXBATOB U JIp.

B HakJIOHHBIX CKBa)XMHAX 3a30pbI JOJDKHBI ObITH yBelW4eHbl. ECiM ydacTOK CTBOJA CKBa)KUHBI
IIPEJCTABICH HEIO0CTaTOYHO YCTOHYMBBIMM IOPOAAMH, CKJIOHHBIMHU K BBIIYYHMBAHHUIO, 3a30p MEXIYy
o0caTHOW KOJIOHHOM M CTEHKOH TakKe He0OXOAMMO yBeIW4HMBaTh. [loydeHHBIE pacueToM JHAMETPHI
J0JI0T IPUBOAAT K CTaHIApTHOMY pasMepy. Jlanee ompenensercss JUaMeTp MPOMEXYTOYHON KOJOHHBI,
KOTOPBIN JOJKEH OBITh TaKUM, YTOOBI Yepe3 KOJOHHY MOKHO OBLJIO CIYCTUTH JOJIOTO AJIsi OypeHHs MO
CIICAYIOILYIO KOJIOHHY.

Mexay J0JI0TOM U CTEHKOW 00CaJHOM TpYyOBbI JOJDKEH ObITh HEKOTOPBIH 3a30p paBHBIA 5-10 MM,
MO3BOJISIIOIIMN  MCKIIIOYMTh MOBpPEXJIEHHE OOCaJHBIX TpyO0 MpH CIYCKONOJBEMHBIX OIEpalusX.
[TonydyeHHOE 3HauUEHUE UaMeTpa KOJIOHHBI IPUBOJAT K CTAHJAPTHOMY C YYETOM BO3MOKHOM TOJILIUHBI
CTEHKH TPYOBI IPOMEKYTOUHOM KOJIOHHBI.

[lo mpuBeneHHON cXeMe OmpenenseTcs IUameTp JAOJIOT Ui OypeHHsS IO MPOMEKYTOUHYIO
KOJIOHHY, AMaMeTp TpyO KOHAYKTOpa, AMAMEeTp IO0JIOT A OypeHus MOJA KOHAYKTOp, AUaMeTp Tpyo
HaNpaBJICHUS ¥ TUAMETp JO0JOT JIIsl OypeHHs MO HallpaBIICHHE.

B mnpouecce mnpoeKkTUpOBaHMS KOHCTPYKLMH CKBAKHMHBI PaccMaTpUBAETCS BO3MOXHOCTb €€
YIOPOIIEHHS 32 CYET 3aMEHbl HEKOTOPBIX CIUIOIIHBIX KOJIOHH INOTailHBIMHU, MCHOJIb30BAaHHUEM CMEHHBIX
KOJIOHH, a TaK)K€ BO3MO>KHOCTb IIOCJIEYIOLIET0 N3BJICUYEHUS 00CATHBIX KOJIOHH.

WHTepBaibl LIEMEHTUPOBAaHUSI OOCAJHBIX KOJOHH OIPEAENSAIOTCS B COOTBETCTBUM C IPaBHJIAMU
0e30macHOCTH B HE(TSIHOM M ra3oBOW MPOMBINUIEHHOCTH. HampaBieHue M KOHIYKTOPhI BO BCEX
CKBAYKMHAX JTOJIKHBI OBITh 3aLIEMEHTHUPOBAHBI /10 yCcThs. O0s13aTeNbHOMY LIEMEHTUPOBAHUIO MTOJIEKAT:

IIPOAYKTUBHBIE TOPU3OHTHI, KPOME 3aIPOCKTUPOBAHHBIX K SKCIUTyaTalluu OTKPHITHIM 3a00eM;

MIPOJYKTUBHBIE TOPU3OHTHI, HE MOJUIEkKAIINE SKCIUIyaTalluy, B TOM YHCIE C HENPOMBIIUIEHHBIMU
3aracamus;

HCTOILEHHBIE TOPU3OHTHI;

TOPU30HTHI TEXHOT'€HHBIX 3alexel HeTH U ra3a;

MHTEPBaJIbl, CII0KEHHBIE TUIACTUYHBIMU TIOPOJIaMH, CKIIOHHBIMHU K JIe(OpMaIuy;

MHTEPBAJIbI, OPOABI KOTOPHIX HJIM MPOAYKTHl MX HACBIIIEHUS CIIOCOOHBI BBI3BIBATH YCKOPEHHYIO
KOppO3HI0 00caaHbIX TPYO.

BricoTa mogbema 1ieMeHTa HajJ KpOBJIEeH MPOAYKTUBHBIX TOPU30HTOB, a TAKXKe My(PT CTYIEHYATOro
LIEMEHTHUPOBAHUS JI0JKHA COCTABIIATH B HEPTAHBIX cKBaxkuHax He MeHee 150—300 M, B ra3oBbIX — HE
MmeHee 500 m.

2. DTanbl NPOCKTHPOBAHUS MMIPABJINYECKOH MPOrPaMMbI IPOMBIBKH CKBAKUHBbI 0yPOBBIMH
pacTtBopamu. (0TBeT B cBO0OAHOM (popme)

OTtBer

[M'uapaBnuyeckoi mporpaMmoil OypeHus CKBaKHMH HA3bIBACTCS COBOKYITHOCTh PEKUMOB MPOMBIBKH
U APYTUX OTEpaIvii, CBA3aHHBIX C THAPABINKON U 00eCTIeUnBAIONINX OypeHHe CKBAXHH 0€3 OCII0KHEHUN
WU ¢ MUHUMYMOM OCJIOKHEHUH, ¢ MAaKCUMAaJTbHO BBICOKMM Ka4€CTBOM IPH 3aJaHHBIX OIPAHUYCHUSAX T10
CTOMMOCTH CTPOUTENHCTBA CKBKUH U BEIOOPY OypOBOTO 000pYyI0OBAHUSI.

['uapaBnuyeckast mporpaMma BKJIFOYAeT BHIOOP MapaMeTpOB M Pacxojia MPOMBIBOYHOMN KHUIKOCTH,
BBIOOP pPEKMMOB MPOMBIBKH 32005, pacueT MAaBJICHUM, BHIOOP THUIA U YUCIO HACOCOB U PEKUMOB HX
pabotel. HexoTopeie mcciaenoBaTeny BKIOYAIOT B THAPABIMYECKYIO TPOTPaMMy TaKKe OIpeeeHue
MaKCHUMAaJIbHO JOMYCTHMBIX CKOpOCTel cryckonoabeMHbIX omneparnuii (CI10).
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3. lIpuHuunbI BIOOpa ciocoba OypeHHsi: OCHOBHbIC KPUTEPHH BbIOOPA, yueT IIyOuHbI
CKBAa’KMHBI, TEMIIEPATYPbI B CTBOJIE, OCJI0KHEHHOCTH OypeHHsl, IPOEKTHOI0 NMPO(pUIst U APYTUX
(¢axTopos. (oTBeT B cCBO0O1HOI1 (popme)

Otser

OcHoBHbIE TpeOOBaHMS K BBIOOPY croco0a BpaIIeHHs JOJIOTa OMPEACISIOTCS HEOOXOAUMOCTHIO
o0ecrieueHrsl YCHEIIHON MPOBOAKH CTBOJIA CKBa)KMHBI MPU BO3MOXKHBIX OCJIOKHEHHSX C BBICOKUMU
TEXHUKO-IKOHOMHYECKUMU MOKazarensiMu. [loaTomy mpuemiieMblil Bua OypeHuUs JT0JDKEH JOMYyCKaTh, BO-
MEPBBIX, UCIIOJI30BAHUE TaKUX BHUJIOB OYpOBBIX pPAaCTBOPOB M TaKOH TEXHOJIOTUU TPOBOJAKH CTBOJIA,
KOTOpbIe HAauOOoJee IMOJIHO OTBEYATH Obl YCIOBUSAM MPEIYNPEKICHUS OCIOKHEHUN U WX JHKBUIAIHH,
KaueCTBEHHOI'0 BCKPBITUS MPOJYKTHBHOIO IIIacTa, a BO-BTOPBIX, — JOCTH>KEHHE BBICOKOTO KAauecTBa
CTBOJIa CKBR)KMHBI, €€ KOH(UTypaly ¥ HauOoJiee BHICOKMX MEXaHHUYECKHUX CKOPOCTEH, MPOXOJOK Ha
JI0JIOTO, BO3MOKHOCTbh MCIIOJIb30BaHUsl JOJOT Pa3JIMYHBIX THUIIOB B COOTBETCTBUM C MEXAHUYECKHMHU U
aOpa3uBHBIMHU CBOMCTBAMU MOPOJ, TIyOMHOHN UX 3aJIeraHusl.

Baxxno mnepenaBatb Ha 3a00il JOCTaTOYHYIO MOIIHOCTH IpHU JIIOOBIX TIIyOMHax OypeHus c
HAaUMEHBIIIUMH TOTEPSIMU U TAKOW KPYTAIIUHA MOMEHT, KOTOPBIH ObUI OBl JOCTATOYEH MJI CO3JaHUs
HaJJIexalleld oceBoi Harpy3ku Ha aoi0to. [Ipu nepenade moniHocTy Ha 3a60it (N = M - n) HEOOXOAUMO
BCETJa MMETh JIOCTATOYHO BBICOKMN KPYTSIHMA MOMEHT M ¢ y4eToM TuIlia, pa3MepoB U CTENEHU
W3HOIIEHHOCTH J0J0Ta U CBOWCTB MOPOJ, PETyIUPOBATh YACTOTY BpallleHUs n B LesX 0oJiee MOJTHOTO U
11e1ecoo0pa3HOro MCIOJL30BaHUs IMEepelaHHoi Ha 3a00il momrHocTH. [IpuBOI 0JI0TA JOKEH HMETh
MATKYIO XapaKTepUCTUKY.

IIK*-4 Cnoco0eH ocymecTB/JIsITh OIIEPATUBHOE CONMPOBOKICHUE TEXHOJIOTMYECKUX MPOLECCOB
B COOTBETCTBHU ¢ BbIOPaHHOM c(epoii npodeccHOHATbHON 1eATeIbHOCTH

1. Boi0op THIA 10J10TA M peKUMA OypeHUsi: ITanbl 1 KPUTEPUHU BLIOOPA, CTIOCOOBI MOJIYy4YeHUSA
HHpopMaNNU U ee 00PAGOTKHU /JIsl YCTAHOBJIEHHUSI ONTUMAJIBHBIX PE:KMMOB, OTPAHUYEHHS
BeJIMUYMHBI MApaMeTPoOB. (0TBET B cB00OAHOI GopMme)

OTtBer

Pexxum OypeHust — 310 couetanue (PaKkTOpoOB, OMPEACIAIONINX CKOPOCTh U CTOUMOCTBH MPOXOIKH
KOHKPETHOT'0 MHTEpBaJla TOPHBIX MOPOJI, BBIIEIEHHOTO KaK PEKUMHAs MayvKa.

Pexxumuast mauka — 3TO HENMPEPHIBHBIA MHTEPBAJI OYpEeHUs, B KOTOPOM T'€OJIOTO-TEXHOJIOTUUECKHE
YCIOBUSI TPUHUMAIOTCS TOCTOSIHHBIMHU, HE3aBHCSIIMMHU OT TIyOMHBI 3ajeraHvs TOPHBIX MOpPOJa B
npejenax Madykd. Takue WHTEpPBAJIbl MMEIOT W JAPYroe Ha3BaHWE — MAadKd OJIMHAKOBOW OypumocTH
TOPHBIX MOPO/I.

OcHOBHBIMU (haKTOpaMU, OTIPEICTSIOMIUMH PEKUM BpaIIaTeIbHOTO OypEHUs], SBISIFOTCS:

- TUI U KJIACC MOPO0PA3PYLIAOLIEr0 HHCTPYMEHTA;

- pexuM paboThI MOPOIOPA3PYIIAOIIETO UHCTPYMEHTA;

- CIOCcO0 BpaIleHUs! TOPOI0PA3PYIIAIONIET0 HHCTPYMEHTA.

2. IlpuHnunuajdbHas cxeMa ONpPoOOBAHHMS MNPOJAYKTHBHOI0 TOPHU30HTA C MOMOIILIO
miacroucnbiTarejss Ha TpyoOax. /Imarpamma riayOMHHOrO MAaHOMETPa, YCTAHOBJEHHOI0 Ha
¢uabTpe. (oTBeT B cBOOOAHOI opme)

OrtBer

[Takep, mpeaHa3HAYEH ISl TEPMETUYHOTO Pa300IIeHuUs] OMPOOYeMOro y4acTKa B pa3pe3e CKBAKUHBI
OT OCTaJIbHOT'O CTBOJIA.

Yame Bcero MCHoOJIb3yeTCs LMIMHAPUYECKUE NAKEepbl MEXaHWYECKOTO JCHCTBUS C OINOPOM Ha
3a00ii. lpuHIun nedCTBUS 3THUX MAaKEpOB 3aKIHOYAETCS B TOM, YTO MPH yHnope (QuibTpa-XBOCTOBHKA B
3a00¥ CKBaXMHBI HA OCTOB MaKepa JACHCTBYET CKUMAIOIIEE yCUIINE, KOTOpoe aAehopMHUpyeT pe3nHOBBIN
3JIEMEHT Makepa 10 CONPUKOCHOBEHUSI €r0 CO CTEHKAMU CKBAKHHBI.

OuIbTP-XBOCTOBUK MPEAHA3HAUEH [UIsl TPOIYCKAa JKUJIKOCTH M3 MOAMAKEPHOTO MPOCTPaHCTBA
CKBa)KMHBI B IOJIOCTh OMPOOOBATENS M MPEIOTBPAIEHHs] OCTYIUIEHUSI BMECTE C HEil TBEPIbIX YaCTHI]
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(mutama, copepsKamierocss B MPOMBIBOUYHON JKUAKOCTH, M TECKA, BBIHOCUMOT'O IUIACTOBBIM (DIIIOMIOM U3
ompoOyeMoro ropuzonTa). [loaToMy mmprHa meneit Majia u He PeBbIaeT 0OBIYHO 3-5 MM.

B cocras UIII" BXOAAT y3ibI:

BIIYCKHOM KJIariaH 30JI0THUKOBOTO THWIIA, MPU OTKPBITUM KOTOPOTO COOOIIAETCS BHYTPEHHSSA
MOJIOCTh OYPHIIBHBIX TPYO C 30HOU OMPOOOBAHUS;

YPaBHUTEIbHBIN KJIallaH, MpeAHa3HAYEHHbIN sl BBIPABHUBAHUS JABJICHUI BBIIIE U HUXKE MaKepa
710 ¥ TIOCTIE ONTPOOOBAHHS,

THAPOTOPMO3HAs KaMmepa, KoTopasi oOecreurBaeT OTKpbITHe BhyckHoro kiamana WIID mocne
3aKpBITUSl YPABHUTEIBHOTO KIIaaHa 1 ieopMaluy pe3sHHOBOTO AJIEMEHTA TaKepa;

ITOK U KOPIYC, B KOTOPBIX pPa3MEUICHbl NEPEUUCICHHBIE BBIIIE YCTPOMCTBA U C IOCPEICTBOM
KOTOPBIX MEPEAAI0TCs OCEBbIE YCUIIHMS U BPALIAIOIIUI MOMEHT OT KOJIOHHBI TpyO y3imam KHU.

[lItok Moker mepemeniaTbcsi BAOAb Kopmyca (xox HIIIT — 200 MM) M HMMeEeT NUIMIICBOE
3aleIUICHUE C KOPIIyCOM Ui IepeAadd KpPYTALIEro MOMEHTAa. Mexay BEpXHUM IIEPEBOJHUKOM U
LITAHIOM  YCTAHABJIMBAETCS CMEHHBIM IUTyLEp /I PEryJupOBaHWs HWHTEHCUBHOCTU IPUTOKA.
I'mpporopMa3sHas kamepa HE JOIYCKAaeT IPEeXACBPEMEHHOIO OTKPBITHS BIIYCKHOI'O KJIAllaHA IpHU
“nocanke” uHcTpymMeHTa Bo BpeMs cnycka KM u npenynpexnaer npexaeBpeMEHHOE OTKPBITHE €ro Ha
3a00e Ipu YCTaHOBKE TaKepa.

O6opynoBanue AOKHO oOecredrBaTh BO3MOXKHOCTH YIPABIIEHHUS KIIAAHHBIMH MEXaHU3MaMHu
WIIT nns peanus3aly OTKPBITBIX M 3aKPBITHIX MEPUOJOB HCIBITAHUS, KAaK IyTEM BpAlll€HUS KOJIOHHBI
OypHUJIbHBIX TpYO, TaK ¥ MOCPEICTBOM UX OCEBBIX IEPEMEILICHUH.

[Ipu cnycke-nogbeme MIIIT ByCKHOW KjlamaH 3aKpbIT, YPaBHUTEIbHBIN KilallaH OTKPBIT. PacTBop
cBOOO/JIHO TIepeTeKaeT HW3-TOJ Makepa B 3aTpyOHOE HpocTpaHcTBO Haja HUM mpu crmycke KWW u B
00paTHOM HalpaBJICHUN — IPH €T0 MOAbEME.

[Ipu cxatum UIIIT mTok ero mepemeniaeTcss BHU3 U yYPaBHUTENbHBIM KIIAlaH 3aKpbIBAETCA, a
BITYCKHOM KJIallaH OTKpPBIBAaeTCs, coobmras mosiocte Tpydo Hax UIIT ¢ moamakepHBIM MPOCTPAHCTBOM
CKBa)KUHBI (UCTIBITYEMbIM HHTEPBAJIOM).

[Ipu npunoxenun k UIID pactsruaronieli Harpy3ky IITOK MEPEMEINIAETCs BBEPX. 3aKpbIBAETCS
BIIYCKHOM KJIaIlaH U OTKPBIBAETCSl ypPaBHUTENIBHBIN KianaH. [[poMbIBOUHas XKUAKOCTh HaJ ITAKEPOM Yepe3
YpaBHUTEIbHBIA KJlalaH Momnajaer noj nakep. /laBieHue Haj M MOJ MAaKepOM BBIPABHUBAIOTCSA. DTOM
ornepanueil 06ecreunBarTCs 1 HOpMallbHbIE YCIOBUS JUIsl CHATHS nakepa u nogabema KU ¢ 3a60s1.

3. [IpyHIMNUAIbHAsE €XeMAa OHOCTYNeHYaToro neMeHTHpoBanus. Kak u nouemy usmensiercs
JAaBJieHHe B LIeMEHTHPOBOYHBIX HACOCAX, YYACTBYIOIIUX B 3TOM Npouecce BO BpeMeHu? (0TBeT B
cBoOoaHOM dopme)

OTtBer

ITo sToMy crocoOy mocie 3aBeplIeHUs] MOJArOTOBUTENBHBIX PA0OT B KOJIOHHY BBOJSAT HMIKHIOIO
MPOOKY € MPOXOIHBIM KaHAJIOM, BPDEMEHHO MEPEKPHITHIM AHa(pparMo.

Ha BepxHMi1 KOHEI| KOJIOHHBI HABUHYMBAKOT LIEMEHTUPOBOYHYIO I'OJIOBKY U NMPUCTYNAIOT K 3aKaYKe
TaMIIOHAKHOTO PacTBOpa, KOTOPBIA TYT K€ MPUTOTaBIMBAIOT B CMECHTENbHOHN ycraHoBke. Kornma Bech
pacyeTHbIi 00BEM IIEMEHTHOI'O pacTBOpa 3aKayaH B CKBaKHMHY, OCBOOOXKIAIOT BEPXHIOI IMPOOKY,
KOTOpasi 10 3TOTr0 yJAep>KHUBaJIach B [IEMEHTHPOBOYHOM T'OJOBKE IIMTUIbKAMHU.

Hauunast ¢ 3TOoro MoMeHTa B 00CaJHYI0 KOJOHHY IOJAIOT TMPOJABOYHYIO KHJIKOCTb, MO
JIaBJICHHEM KOTOPOW BEpXHss MpoOKa TOHTM: BHHM3 CTOJIO 1IEMEHTHOro pacTtBopa. BcrienctBue cpoeit
Oosiee BBICOKOW IUIOTHOCTU IIEMEHTHBIH PacTBOP IMOJ COOCTBEHHBIM BECOM BBITECHSET MPOMBIBOUHYIO
KHUJKOCTb, YTO OTMEYAETCS O MaJICHUIO AaBJICHUS Ha [IEMEHTUPOBOYHOMN T'OJIOBKE.

Kak Tonpko HUXKHSISI TPOOKa TOCTUTHET YIOPHOT'O KOJIbIla, AaBJICHHE Ha/l HEH MOBBICUTCS U MO €ro
BO3JICHCTBUEM Juadparma, IepeKpbiBarollas KaHal B HIDKHEH MpoOKe, pa3pylIUTCs: MpPH ITOM
HaOmomaercst moBblieHHe faBieHuss Ha 4...5 Mlla. Ilocne paspymenus aumagpparmbl pacTBOpY
OTKPBIBAETCS IyTh B 3aTPyOHOE MPOCTPAHCTBO.

O0BeM MpoJaBOYHOM KUAKOCTH, 3aKaYaHHOH B CKBaXXHHY, HEIPEPHIBHO KOHTPOJIUPYIOT.

Korma no okonHwanus npojaBku ocrtaercs 1...2 M MPOAABOYHON KUIKOCTH, MUHTEHCUBHOCTH
MOJIa4X PE3KO CHMXKAIOT. 3aKauKy MPEKpaIlaioT, Kak TOJIbKO 00e MpoOKK (BEpXHss M HIDKHSSA) BOMIYT B
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KOHTAKT: ’TOT MOMEHT OTMEYAEeTCsI I10 PE3KOMY TOBBIIICHHUIO TaBICHUS Ha IEMEHTUPOBOYHOM TOI0BKe. B
00CaHOM KOJOHHE ITOJ YIOPHBIM KOJBIIOM OCTAeTCS HEKOTOPOE KOJIWYECTBO PACTBOPA, 00Pa3yIOUIETO
cTakaH BbICOTOM 15...20 M. Ecnu Koj0oHHA ocHamieHa oOpaTHBIM KJIAIIAHOM. MOKHO MPUOTKPBITH KPaHbl
Ha EMEHTHPOBOYHOH T'OJIOBKE M CHU3UTH JaBJICHUE.

LlemMeHTHpOBAHHE IO 3TOMY CIIOCOOY OCYIIECTBIISICTCS B T€X CIydasX, KOT/Ia CKBAXMHA HE UMEET
ocnokHeHn#. [lepekppIBaeMble IIaCTHI HE MOTJIOMIAIOT PACTBOP, BBICOTA MEPEKPHITUS CTBOJIA CKBAXKUHBI
[IEMEHTHBIM PACTBOPOM MO3BOJISIET IEMEHTUPOBATH MIPU OJTHOKPATHOH 10/1a4€ IEMEHTHOTO PacTBOpA.

IIK*-7 Cnocof6eH oCymecTBJATh, OPraHU3alMI0 padoT MO ONepPaTUBHOMY CONPOBOKIECHUIO
TEeXHOJIOTUYECKUX TPoIEecCOB B COOTBETCTBUM ¢ BbIOpaHHO# cdepoii mnpodeccHoHAIBLHOM
AeSiTeIbHOCTH

1. llpyHUUNHAJIbHA cXeMa JABYXCTYNEHYATOr0 LHEeMEeHTHPOBAHUS C Pa3pbIBOM BO BpPEeMEHH.
Korna nmpumMensirot 310oT cnmocod6? KakoBbl ero J0CTOMHCTBA U HeAOCTATKH? (OTBET B CBOOOJIHOI
¢opme)

OtBeT

OTOT Ccmocod MO CpaBHEHWIO C MNPEABIAYIIMM HMEET psil NMPEeUMyIecTB. B dwacTHOCTH, OH
IMO3BOJISIET:

- CHU3UTH FI/IIIpOCTaTI/I‘{eCKOC JOaBJICHUEC Ha I1JIaCT HpI/I BBICOKHX ypOBH?IX IIoap€EMa IEMECHTA,

- CYIIECTBEHHO YBEIUYHUThH BBHICOTY MObEMA LIEMEHTHOTO pacTBOpa B 3aTpyOHOM MpocTpaHCTBe Oe3
3HAYUTENILHOTO POCTA JIABJICHUS HarHETaHWUS,

- YMEHBIIUTH 3arpA3HEHHUE LIEMEHTHOTO PACTBOPA OT CMEIICHHUS €T0 C MPOMBIBOYHOMN KHUAKOCTHIO B
3aTpyOHOM MPOCTPAHCTBE;

- wu30exaTh BO3JICUCTBHS BBICOKMX TEMIIEpaTyp Ha CBOHCTBA IIEMEHTHOTO pPacTBOpA,
WCIIOJIB3YEMOT0 B BEPXHEM WHTEpBaJE, YTO, B CBOIO OYEpPE/lb, MO3BOJISIET OOJIee MPAaBWIBHO MOAOUPATH
[IEMEHTHBINA PACTBOP IO YCIOBUAM LIEMEHTUPYEMOTO HHTEPBAIA.

2. IlpuHIUNBI pacyeTa 00CaJHON KOJOHHBI Ha NMPOYHOCTH NMPH OCEBOM PACTSIKEHUH IS
BEPTHKAJbHBIX CKBA:KMH. B yeM cocTouT cnenuduka Takoro pacyera KoJOHH AJ HAKJIOHHBIX H
HCKPHUBJIEHHBIX CKBAKUH? (0TBET B ¢cB00OHOI dopme)

OtBer

CranuoHapHble Harpy3KH, IeHCTBYIOIINE Ha 00CaHbIE KOJIOHHBI:

1) pactsikeHue OT COOCTBEHHOTO Beca KOJIOHHBI TPYO;

2) cxxaTHe MU YaCTUYHOM pasrpy3Ke WM yCTaHOBKE KOJIOHHBI Ha 3a00€ CKBAXKUHBI

3) BHeIIHEe CMUHAIOIIEE JIaBJICHUE, CO3[aBaEMO€ THIPOCTATUYECKUM JIABIIEHUEM CTOJI0A KHUIKOCTH
B 3aTpyOHOM MPOCTPAHCTBE WJIM TOPHBIM JaBJIEHUEM OPO/;

4) BHyTpeHHee M30BITOUHOE JIaBJICHHE, AEHCTBYIOIIEE B KOJIOHHE TPYO MpU LHEMEHTHUPOBAHUHU WU
(OHTaHUPOBAHUH CKBAKUH;

5) TemmneparypHble HaNpsDKEHUS, BO3HUKAIOIIME B JKCIIyaTAallMOHHOM KOJOHHE Ipu pabote
CKBQ)XMHBI (MX JeMCTBUE Ha KOJIOHHY PEryJMpyeTcs BEIMUYMHOW HATSHKEHHs MpH OOBS3KE KOJOHH Ha
yCThE).

— JIONIOJTHUTENbHBIE OCEBBIE HAarpy3KH, BO3HMKAIOLIUE IMPH CIyCKE KOJOHHBI 00CATHBIX TPYO U
MIPOJaBIMBAaHUH LIEMEHTUPOBOYHOI MPOOKH B MPOLIECCE LIEMEHTUPOBAHMS;

-CUJIBI TPEHMSI, ACUCTBYIOIINE MTPH PAaCXa)KUBAHUH KOJIOHHBI;

— HAarpys3Ku, BbI3SBAHHBIC KPATKOBPEMCEHHBIMU TEMIICPATYPHBIMU HAITPSXKCHUSAMMU.

3. OcHoBHBIE (PAKTOPBI, BAUSIIONIAE HA KAYeCTBO EMEHTHPOBAHNS CKBAKHH M XapakTep UX
BJIMsIHNS. (OTBET B CBO0OOHOI (popme)

OTtBeT

[T1oTHOCTE TOKHA 00€CIICYNBATh:

HEJIOMYIIEHNE TTPOSIBICHUS TUIACTOBOTO (PIIoMAa U THAPOpa3phiBa MIIACTA.

Peonornyeckue cBOHCTBA JOKHBI 00ECIIEYNBATE:
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ITogBUXKHOCTB pacTBOpa, JOCTATOYHYIO JUIS 3aKa4KU PACTBOPA B MHTEPBAJ LIEMEHTUPOBAHUS;

Henonymenne ruapopaspsiBa miacta npu HUPKYIISILUY;

CBOeBpeMEHHOE CXBaTbIBAHUE PAaCTBOPA.

BonoynepxuBaronue cBONCTBA JOIKHBI 00€CIIeUNBAaTh:

XOpoIIyr CeAUMEHTAMOHHYIO YCTOMYUBOCTD CYCIICH3UH;

OntuManbHyt0 (QUIBTPATOOTIAUy CYCIIEH3MHU, JUISI HEAONYIIEHHUS HECBOEBPEMEHHOI'O pPaHHEro
CXBaTbIBAHUS;

Hu3skyro NpoHUIIaeMOCTh CYCIIEH3UU B IIPOLIECCE TMAPATALHH.

LleMeHTHBIN KaMEeHb JOJKEH UMETh:

Xopoliee CLEMIeHUE ¢ IOPOI0i U CTEHKOH 00caqHON KOJIOHHBI;

XOpolyro AOJITOBPEMEHHYIO IIPOYHOCTh U YIIPYT'OCTb;

Huskyro npoHHIIaeMocTs;

besycanoyHOCTb.

4. TlpuHOMObI pacyeTa HEOOXOAHMBIX KOJHYECTB TAMIIOHAKHBIX MATEpPHAJIOB,
CMECHUTEeJIbHBIX MAIIMH W UEeMEHTHPOBOYHBLIX AarperatoB /Ui MPUTOTOBJIEHHS H 3aKAYKH
TAMIOHAKHOTO pacTBOpa B 00cagHylw KoJoHHY. Cxema o0OBS3KH LEeMEHTHPOBOYHOI
TeXHUKH. (0TBET B CBO0OHOI (popMme)

OtBer

1. O6BEM 1IEMEHTHOTO pacTBOpA.

OOBEM IIEMEHTHOTO PacTBOpA OIpEesseTCss 00bEMaMH 3aKOJIOHHOTO MPOCTPAHCTBA M IIEMEHTHOTO
CTakaHa ¢ y4€ToM K03 uimeHTa KaBepHO3HOCTH. TpedyeMblit 00BEM IIEMEHTHOTO PAcTBOPA, OMPEIEIIUT
HE00X0IMMOE KOJIMYECTBO CYXOTO IIEMEHTA, BOJIbI 3aTBOPEHHUS U MPOAABOYHOM kuaKocTH.2. KonmuecTBo
MEIIKOB IIEMEHTA.

KononmgecTBoBO MemkoB = 001l 00eM pacTBOpa / BBIXOJ IEMEHTHOTO PacTBOpa C MEIIKa

B cnywae poctaBku 1ieMeHTa Ha OypOBYIO B I[EMEHTHO-CMECHUTENIbHBIX MalllMHAX, HEO0OXOIUMO
paccuntath KonmuectBo LICM. DTto Oyner HeoOxonumo aiia nainpHermx pacu€éroB. Komnuectso [ICM
OTIpe/IeTIsIeTCs KaK OTHOIIEHHE 00IIeii MacChl IEeMEHTa K TPY30MOAbEMHOCTH OJHOW MAIIHHBI.

3. O6bEM BOABI 3aTBOPEHUS.

OO0BEM BOIBI 3aTBOPEHHUS 3aBUCUT OT THUIMA HCIHOJIB3YEeMOIrO IIEMEHTHOTO Mopolika. Paccuuratsh
KOJIMYECTBO BOJbI MOKHO CIIEAYIOLIUM 00pa3oM:

O6beM Bo/IbI 3aTBOPEHUSI = 00BEM BOJIBI / (MEIIOK * KOTUYECTBO MEIIKOB)

4. O0BéM 100aBOK.

K nemenTty moxert 100aBIsAThCS Macca 100aBOK, KOTOPBIE MTOCTABISIFOTCS K OYpOBOM B KUJAKOM UITU
cyxom Buze. KonmuecTBo 100aBKH 3aBHCUT OT MPOIEHTHOTO COIEPKAHMS UX B IIEMEHTE.

KomnnuecTBo MenIkoB 1060aBOK MOYKHO PaCCUUTHIBATD:

KonnuecTBo MemkoB 100aBOK = KOJIMYECTBO MEMIKOB 1IeMEHTa * % 100aBoK

Bec no6aBku = KOTMYECTBO MEIIKOB J00aBOK * 50 Kr

KonnuectBo 1006aBOK Becera 3aBUCUT OT KOJIMYECTBA UCIIOJIb3YEMOTO 1IEMEHTA.

5. O0beM MPoJaBOYHOM KUIKOCTH.

a) llementupoBanue uepe3 OypuibHblE TPYOb: OO0BEM MPONABOYHOW >KHIKOCTH 3aBHUCHUT OT
BHYTPEHHEro 00b&éMa OypuIIbHBIX TPYO U IITyOMHBI OalIMaka.

O6Bem npogaBovHON KUAKOCTH = 00beM BT * rimybuna o6cagHoi KomoHHE — 0,2 M3.

0) ABYXCTyNEeHYAaTOe IEMEHTHPOBAHHE: IMPH I[IEMEHTUPOBAHWU B JIBE CTaJWH, TMEpBas CTagus
BBITECHSIETCS OYPOBBIM PacTBOPOM, PACCYMTAHHBIM KaK W TPU OOBIYHOW OIEpAIMH, OMUCAHHOW BBIIIIC.
Bropas cragus BhITECHEHHs PacCUMTHIBAETCS OCHOBBIBAsSCh HAa OCHOBE 0OBbeMa 00CaAHOW KOJOHHBI U
rIyOuHBI pacnosioxeHuss MCIL]

1-# ko

O6beM MpoNaBOYHOM KUIKOCTH = 00beM 00cCalHON KOJOHHBI * TiayOMHa My(QThl C OOpaTHHIM
KJIallaHOM

2-7 1IUKI:

O0beM POJaBOYHOM KUAKOCTH = 00beM 00caHOM KOOHHBI * riryouna MCII.
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6. IIponOKUTENBHOCTD ONEpalii LIEMEHTHPOBAHMUS.
IIpoaOKUTENBHOCTE IIpOLIECCa CKJIAABIBAETCS W3 BPEMEHM IPUTOTOBICHHUS W 3aKa4WBAHMA,
IIPOJIaBJIMBAHUS LIEMEHTHOI'O PACTBOPA, A TAKKE JOIOIHUTEIBHOIO BPEMEHH.

Bbaok B

B.1 TunosBble 3aga4n
BapI/IaHTBI TUITIOBBIX 3aJda4 IJIs1 BBIIIOJIHCHUS Ha IMTPAKTUYCCKUX 3aHATUAX!

IIK*-1 CnocobeH ocymecTBJIsIiTb M KOPPEKTHPOBATHL TEXHOJOIMYeCKHE TPOLECCHI
HedTerazoporo NnpoM3BOACTBA B COOTBETCTBHM ¢ BbIOpaHHOH cdepoii npodeccHoHANBHOI
AeATEeJIbHOCTH

Ne 1. 'oproune moJie3HbIe HCKOITaeMbIe
1.1 O6as xapakTepuCTHKa FOPIOYUX MOJIE3HBIX UCKOAEMbIX
1.2 OcHoBHBIE paliOHBI U 0OBEMBI TOOBIYH YTTIEBOJAOPOIHOTO CHIPhS

Ne 2. dusnko-xumMuveckasi XapakTepucTUKa HeTH U ra3a
2.1 OnpeneneHne BI3KOCTH HE()TH U ra3a B IIACTOBBIX YCIOBUSIX
2.2 Omnpenenenue kodhuIMeHTa CKMMAEMOCTH IJIACTOBOM HE()TH U Ta3a

Ne 3. EMKocTHBIE U (UIIBTPAIIMOHHBIE XapAKTEPUCTUKU KOJJIEKTOPOB HEPTH U ra3a
3.1 Ormpezenenue U pacueT NOPUCTOCTH TOPHBIX TTOPOJT

3.2 Omnpenenenre U pacdyeT IPOHUIIAEMOCTH TOPHBIX TOPOJT

IIK*-4 Crioco0eH ocylecTBIATH ONepPaTHBHOE CONMPOBOKACHNE TEXHOJOTHYECKUX MPOLECCOB
B COOTBETCTBHU ¢ BbIOpaHHOM c(epoii npodeccHoOHATbHON 1eTeIbHOCTH

Ne 4. TlouckoBo-pa3Be1ouHbIe paOOTHI HA MECTOPOXKICHUU

4.1 [Mopsmox mpoBeleHHs TMOMCKOBO-Pa3BEIOYHBIX paboT (ceiicMuKa, TOUCK,
pasBezka)
4.2 Omnpenenenue o0bemMa 3aliexkKH U 3a1macoB HEPTH U Ta3a

Ne 5. Cnioco6s1 100bIuM HEDTH
5.1 DKcruTyaTanus ckBaxuH ¢GoHTaHHBIM criocobom, [IITH, S1H
5.2 O6ocHoBaHME U BBIOOP CIIOCOOOB IKCILTYaTAIUH JOOBIBAIOLINX CKBAXKUH

Ne 6. IToBseiieHue MMPOU3BOAUTCIILHOCTU CKBAKUH

6.1 WnTencudukanus 10066191 HEPTH B KapOOHATHBIX U TEPPUTEHHBIX KOJUIEKTOpax, B
TOMYHCIIE B YCIOBHSIX BBICOKOTEMIIEPATYPHBIX I1JIACTOB

6.2 Pacyer HeoOXOAMMOro KOJIMYECTBA XHUMPEAreHTOB JJsi OOBIYHOM KHCIOTHOU
o0paboTku

IIK*-7 CnocofeH oCymecTBJATh OPraHU3aLMI0 pPadoT MO ONePpaTUBHOMY CONPOBOKIACHHUIO
TEXHOJOTMYECKHX TPOLECCOB B COOTBETCTBMH ¢ BbIOpaHHO# cdepoii npodeccuonaabHOM
AeATeJIbHOCTH

Ne 7. TlepBu4yHOE U BTOPUUHOE BCKPBITHE ILIaCTa
7.1 [TpuHIMIIBI BCKPBITUS TU1acTa OypeHuemM

7.2 Crioco6b1 epdopanin U pacyeT ruAPONecKOCTpYHHOM nepdoparu

Ne 8. OcBoenune He(PTSHBIX U Ta30BBIX CKBOKHH
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8.1 BBI30B IpHUTOKA 1 OCBOCHHE CKBAYKUH
8.2 OT60p TTPOO U KCCIICTOBAHUS 3AJICKN U CKBOKHUH

Ne 9. Pa3paboTka HE(TSHBIX ¥ Ta30BBIX MECTOPOXKICHUN
9.1 PacueTr 0CHOBHBIX MOKa3aTenel pa3padoTKU MECTOPOKICHUN

9.2 OmnpezeneHne TEXHOJIOTHUECKHX MTOKa3aTeNel mporecca BeitecHeHust Hegtu [IAB

Ne 10. TpancnopT u XxpaneHue He(TH U Ta3a

10.1 IManpaBnuueckuii pacyer HePTEIPOBOIA
10.2 Br160op He0OXx0auMOT0 000pyA0BaHUS U COOPYKEHHE He(DTeX paHUIIHINA
baok C

C.2 UuauBuayaabHble TBOPYECKHE 321aHUSA
IIK*-1 Cnoco0eH oCymecTBJASATH W KOPPEKTHPOBATH TEXHOJIOTHYeCKHEe IPOLECCHI
HedTerazoporo NnpoM3BOACTBA B COOTBETCTBHM ¢ BbIOpaHHOH cdepoii mnpodeccHoOHANBbHOI
AesATeIbHOCTH

1.  TlonsTusi: MECTOpOXKACHHE, TOBYIIIKA, IJIACT.
2.  Ilopucroctb, MPOHUIIAEMOCTb TOPHBIX MTOPO/I.
3. Cwibl, IBUTAIONINE U yICPKUBAIOIINE HEPTH B TUIACTE.

4.  Pexxumbl pabOTHI IJIACTOB.
5. Hedtp, xumuueckuii cocrtaB, (u3Mueckue  CBOWCTBA, JABJICHHE  HACHIIICHHUS,
ra3ocojiepkaHue.

6.  IlpupoaHbIil yrieBOAOPOAHBIA Ta3, MOMYTHBIA (He(TAHON) ra3, MX (HU3UKO- XMMHUYECKHE
CBOMCTBA.
7.  TexHOJOrHMYECKUH MpoLecc 100619 HePTH.

ITK*-4 Crioco0eH oCylIecTBJISTh ONEPATHUBHOE CONPOBOKACHUE TEXHOJIOTHYECKHX MPOLECCOB
B COOTBETCTBHHM C BLIOpaHHOI cepoii npodecCHOHANbHOM 1esiTeIbHOCTH

TexHomornueckuii mporecc A00bYN Ta3a.

[TonroroBka He()TH HA MPOMBICIIE.

HedtenoOriBaromiyie CKBaKMHBI.

I'a30100BIBarONINE CKBAYKUHEI.

HarnerarenbHble CKBaXHHBI JIUIs 3aKaUKU BOJIBI B TUIACT.
[Tputok He(TH K CKBa)KUHE.

ITpuTtok ra3a Kk CKBaKHHE.

NoogokrwbdPE

IIK*-7 CnocofeH oCymecTBJIATh OPraHU3alMI0 padoT MO ONepaTMBHOMY CONPOBOKIACHHUIO
TEXHOJOTMYECKHX TPOLECCOB B COOTBETCTBMH ¢ BbIOpaHHO# cdepoii npodeccuonaabHOM
AeATeJIbHOCTH

CucteMbl pa3pabOTKU 3aIekKeH.

Cranun pa3pabOTKN MECTOPOKACHUS.

Crioco0b! 3KcIITyaTaluu HePTSAHBIX CKBaXKUH.

TexHONIOTHYECKHE PEKUMBI PA0OTHI HEPTETOOBIBAIONINX U HATHETATEIFHBIX CKBAYKHH.
OCHOBHBIE OCJOKHEHUS, BOSHUKAIOIIHME MTPU J00bIYE TPUPOAHOTO rasa.

OcHOBHBIE OCTIO’KHEHUS, BO3HUKAIOILIUE MPH 100b1Ye HeDTH.

HccnenoBanust CKBaKUH B ITPOIECCE UX IKCIUTyaTaI|H.

YBenuyeHne nNpou3BOJUTEIbHOCTH JOOBIBAIOLINX CKBAXKUH.

Cucremsl noaepxKaHus INIACTOBOTO JTaBJIECHUS.

CoNOR~WNE
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10.
11.

ouhrwnE

7.

IToa3eMHBIN PEMOHT CKBaXKUH.
OxpaHa IpUpOBI ¥ FE0JIOTNYECKON cpeibl TPU J0ObIYe HEPTH U Ta3a.

Baoxk D

Bonpocel k 3xk3amMeHy

Heds 1 ra3 - sHepreTnyeckre HCTOUHUKH.

Ponp HedTH 1 ra3a B mpoU3BOJCTBE IHEPTETUUECKUX PECYPCOB.

DHepreTuyeckuii 6aaaHc.

HedTb 1 ra3 - celpbe 11 HePTEXUMHUYECKOTO IIPOU3BO/ICTBA.

Posb HedTu 1 raza B MUPOBOM S5KOHOMHKE U B SKOHOMUKE Poccun.

HedTb 1 ra3 B cucreme MUpPOBOro TOBAPHOI'O PHIHKA.

Hcropus paszButusi HeDTAHOW H Ta30BOM NpOMBIIIICHHOCTH. JloObya HepTH U

npupoaHororasa B PO.

8.
9.

10.
11.
12.
13.
14.
15.
16.

BeprukansHo unTerpupoBannsie HepTsHbIe KoMnanuu (BUHK).

CocraB u cBoicTBa HEPTH U Ta3a.

OCHOBHBIE TUITOTE3bI IPOUCXOKACHUS HE(YTU U IPUPOJHOIO Taza.

VYcnoBus 3aneranust He(hTH U ra3a B 3¢MHbBIX HE/Ipax.

Hedrsaubie 1 ra3osble 3a1exu.

ITopucTocTh, NPOHUIIAEMOCTH TOPHBIX IIOPOI.

OraIbl NOMCKOBO-Pa3BEJOYHBIX PadOT.

['eodusnueckre U TeOXUMHUYECKUE METOIBI.

[TpusHakyu Hanmuuus 3aiexed HEPTH M ra3a, OLEHKAa UX IPOMBIIIJIEHHOIO 3HAYEHUS.

Pa3Benounoe Oypenue.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Oruenka 3armacoB HeTH U Ta3a.

CKBa)KUHBI, 3Talbl UX CTPOUTEILCTBA.

THITBI 1 KOHCTPYKIIMH HEPTSIHBIX U Ta30BBIX CKBAXKHH.

KoncTpykiuu 3a00eB CKBaXKUH.

BckpriTHE TPOAYKTUBHBIX IIACTOB MPH OYPEHUU CKBAYKHH.
[TepdoparionHbie paboThI.

OcBoeHue HEPTIHBIX U TA30BBIX CKBAXKHH.

BbI30B npuToKa.

DaKTOpHI, OTPEAEISIOIINE PUTOK )KUKOCTH H Ta3a K 32000 CKBaKHHBI.
HUccnenosanue ckBaxkun (ITK-1).

du3nuecKkrue MPOIECChl, MPOUCXOAANINE B TMPOAYKTHBHBIX IIacTaX IpH pa3paboTke

HC(I)TSIHBIX U Ta30BBIX 3aJIe)KEH.

28.  dakTOpHI, ONIPENENIONINE TPUTOK KUIAKOCTH U Ta3a K 3a005M CKBa)KHH.

29.  IIpoxyKTMBHOCTbH U IPOU3BOAUTEIBHOCTh CKBAXKHH.

30.  Cucremsl pa3pabOTKH HEPTIHBIX M T'a30BBIX MECTOPOKIACHUH.

31.  TloagnmepkaHue MIacTOBOTO JaBiE€HHs MpH pa3paboTke HEPTIHBIX M Ta30KOHIECHCATHBIX
MECTOPOKIACHUM.

32. [Toka3zarenu u craguu pa3paboOTKH HEPTIHOIO MECTOPOKICHUSI.

33. Merto/bl yBeTHUSHHS TIPOU3BOIUTEIBHOCTH HEPTIHBIX U ra30Bbix ckBaxkuH (ITK-1).

34. [ToBbIIeHNE HEPTEOTIAUM TUIACTOB.

35. CrniocoOblI AKcITyaTaui HeQTSIHBIX U Ta30BbIX CKBAYKUH.

36. @doHTaHHas ¥ Ta3nuTHAs HKCIUTyaTalus CKBAXKHH.

37.  DKcruryaTanus CKBaKHH C TOMOIIBIO CKBYKHHHBIX HACOCOB.

38.  TexHonorumueckue pexuMsbl padboThl ckBaxuH (I1K-1).

39. CocraB HedTEra3onmpoMbBICIOBBIX CHCTEM, NPEIHA3HAYCHHBIX i1 cOOpa M TMOIATOTOBKH

MPOIYKIIMH CKBAXKHH.
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40,
41.
42.

(TK-1).

43. Kanpsl

HNPEANPUATHS, POJIb

TCXHUYCCKOMPA3BUTHUH He(i)TeI[O6BIBaIOH_IeI\/'I oTpaciiu.

HHKCHCPHO-TCXHUYCCKHUX

OcHoBHBIE 00BEKTHI HE(TE-, ra30- ¥ MPOIYKTONPOBOIOB.
CrpykTypa HepTera3o100bIBArOIIETO TPEIATPUATHS.
Opranuzanus ynpasJieHHs Tpolecca A00bIYM, MOATOTOBKH M TPaHCIOpPTa HEPTH M ras3a

paOOTHUKOB B  HAay4HO-

Onucanue nmokaszarejiedl U KpUTepueB OLEHUBAHUS KOMIIETEHUM, ONMCAHUe IIKAJ

OLlCHUBaHUMA
4-0annpHas
. OtanuHo Xopouio VYV nosnerBopurenbHO | Hey10BI€TBOPUTEIIBHO
100 baeras 85-100 70-84 50-69 0-49
bunapnas mkana 3auTeHo He 3auyreno
OlIeHI/IBaHI/Ie BBINNOJHCHHUA NPAKTHYCCKHUX 3auanni’1
4-GannpHas MIKaya [TokazaTenu Kpurepuu
OTiinyHO 1. I[TotHOTA BBHIOJIHEHUS 3aaHue perieHo camocTosTenbHo. [1pu atom
MPaKTUYECKOIO 3a/1aHMUS; COCTABJICH MPABWJIbHBIN aITOPUTM PELIECHUS
2. CBOEBpPEMEHHOCTh 3a/IaHMsl, B JIOTHYECKUX PACCYKJICHHX, B BBIOOpPE
BBIIIOJIHEHUS 3aJaHUS; (hopMyIl U pelIeHHH HEeT OLIUOOK, MOTyYeH
3. ITocnenoBaTenbHOCTH U BEpHBIN OTBET, 33JJaHUE PEIICHO PAllMOHAIBLHBIM
paIMOHATBHOCTh BBIMIOJHEHUS | CTIOCOOOM.
Xopomuio 3aJIaHu; 3amanue penieHo ¢ MOMOIIbIO MTPENO01aBaTels.
4. CaMOCTOSITETLHOCTD [Ipu 3TOM cocTaBieH NPaBUIbHBIA aITOPUTM
peuieHus; pelIeHus 3a/1aHus, B JIOTUYECKOM PacCyXACHUU U
5.uT.n. pEIIeHUH HET CYIIECTBEHHBIX OIINOOK;
MPaBWJIBHO C/I€JIaH BBIOOP OpMYJI 1S peLICHHUS;
ecTb OOBSICHEHUE PEIIeHUs], HO 3aJJaHHE PELICHO
HepalMOHAIbHBIM CIIOCOOOM HJIN AOIYILEHO HE
OoJiee IByX HECYIIECTBEHHBIX OIIMOOK, MOITy4eH
BEPHBIN OTBET.
Y 10BIETBOPUTEIILHO 3aiaHue penieHo ¢ MoAcKa3KaMu MpenogaBaTes.
[Ipu 3TOM 331aHKE OHSTO MPABUIIBHO, B
JIOTUYECKOM PaCCy>KJIE€HUU HET CYIIECTBEHHBIX
OLIMOOK, HO JIOMYIIEHBI CYIIECTBEHHbIE OLTMOKHI
B BBIOOpE OpMyYTT HITM B MATEMAaTUYECKUX
pacuerax; 3aJlaHHie PEIIEHO He MOJHOCThIO UJTU B
o011eM BHJIE.
Heynosnersopurens 3aJjaHuE HE PEILEHO.
HO

OueHuBaHue BBINOJHEHUS TECTOB

4-0anspHas MIKajia

Ilokazarenn

Kpurepun

OTJIIMYHO

1. ITorHOTA BEINOIHEHUS
TECTOBBIX 3aJIaHUM;
2. CBOEBPEMEHHOCTh

Bermomaeno 85-100 % 3axaHuii peIoxKEeHHOTO
TCCTAa, B 3alaHUAX OTKPLITOI'O TUIIA JaH HOJIHBIP'I,
pa3BEPHYTHIN OTBET HA MOCTABJIECHHBIN BOIPOC.
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4-0anpHAas IIKajia

Tlokazarenu

Kpurepun

Xoporo

y,Z[OBJ'IeTBOpI/ITeJ'II)HO

Heynosnersopurens
HO

BBINTOJIHEHHS
3. IIpaBuabHOCTH OTBETOB Ha
BOIIPOCHI;

4. CaMOCTOSTEILHOCTh
TECTUPOBAHUS;

Breinonneno 70-84 % 3ananuii npeasioxKEeHHOTO
TECTa, B 3aJaHUAX OTKPBITOTO THUIIA JaH IOJIHbIN,
Pa3BEPHYTHIM OTBET HA ITOCTABIECHHBIN BOIIPOC;
OJIHaKO OBUIM JONYIIEHbl HETOYHOCTH B
OIpE/ICJICHUH NOHSATUM, TEPMUHOB U JP.

5.UT.O.

Brinmonneno 50-69 % 3ananuii mpeasioKeHHOTO
TECTa, B 33JIaHUAX OTKPBITOTrO TUIIA JaH
HETOJIHBIA OTBET Ha MOCTaBJICHHBIN BOIIPOC, B
OTBETE HE MPUCYTCTBYIOT JIOKa3aTeJIbHbIC
MPUMEPBI, TEKCT CO CTHIIMCTUYECCKUMU U
ophorpadudecKuMH OIMHOKAMH.

Brinosnneno 0-49 % 3aganuii npeioXKeHHOTO
TeCTa, Ha TIOCTABJICHHBIE BOITPOCHI OTBET
OTCYTCTBYET WJIM HEMOJIHBIN, JOMYIIEHBI
CYIIECTBECHHBIC OIMMUOKU B TCOPCTHUECKOM
MaTtepuaie (TepMUHaX, ITOHATHSIX ).

OuneHyBaHue OTBETA HA YK3aMeHe

4-0anspHAas IIKajia

Ilokazarenn

Kputepun

OTIIMYHO

Xopomo

Y 10BIIETBOPUTEIIHHO

1. I[TonHOTA M3JI0KEHUS
TEOPETUYECKOr0 MaTepuara;
2. IlonHOTa ¥ MPaBUIIBHOCTD
pelIeHus MPaKTHIECKOrO
3aJIaHHS;

3. IIpaBUIBLHOCTD U/UITN
apryMEHTHPOBAHHOCTh
U3JI0KEeHUS
(mocneaoBaTeNbHOCTh
JIeHNCTBUI );

JlaH ToHBIN, B JOTHYECKON TTOCIEI0BATEILHOCTH
pa3BEpHYTHIN OTBET HA MOCTABJICHHBIN BOIIPOC,
IJIe OH NMPOJICMOHCTPUPOBAI 3HAHMS MPEAMETA B
MOJTHOM 00beMe yueOHON IPOrpaMMBl,
JIOCTATOYHO ITYOOKO OCMBICIIMBACT JUCITUILIAHY,
CaMOCTOSITENIbHO, U UCUEPIBIBAIOIIE OTBEUAET HA
JIOTIOJTHATEITHHBIC BOTIPOCHI, IIPUBOIAT
COOCTBEHHBIE TPUMEPHI 110 MPOOIEMATHKE
MTOCTABIIEHHOTO BOIIPOCA, PEIIIIT TIPEITIOKESHHBIC
paKTHYeCKHe 3aJlaHus 6e3 ommooK.

4. CaMOCTOSITEILHOCTh OTBETA;
5. Kynbrypa peun;
6.1 T.I.

JlaH pa3BepHYTHIN OTBET HA MOCTABIEHHBIN
BOIIPOC, I'/I€ CTYJEHT IEMOHCTPUPYET 3HAHUS,
MPUOOPETEHHBIE HA JIEKIIMOHHBIX U CEMUHAPCKUX
3aHATHSX, @ TAK)KE NIOJyUYEHHBIE IOCPEACTBOM
M3Y4EHHUsI 00s13aTENIbHBIX YUEOHBIX MaTEpHaIOB
10 KypCY, 1a€T apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOTHOE BJIaJICHHE MOHOJIOTHYECKOH peyblo,
JIOTUYHOCTbH U MOCJIEIOBATEIbHOCTD OTBETA.
OpnHako J0IyCKaeTcsi HETOYHOCTD B OTBETE.
Pemin npenioxkeHHbIE TPAKTHUECKUE 3aJaHUS C
HEOOJIBITMMH HETOYHOCTSIMU.

JlaH oTBET, CBUIETENBCTBYIOIINI B OCHOBHOM O
3HAaHUH MPOLIECCOB U3YYAEMOW TUCIUIUINHBI,
OTJIMYAIOIIUNCS HETOCTATOYHOM TITyOUHOU 1
MOJIHOTOM PACKPBITUS TEMbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, CJ1a00 CPOPMUPOBAHHBIMHU
HaBBIKAMM aHaJu3a SIBJICHHUH, IPOLIECCOB,
HEIOCTATOYHBIM YMEHHEM JIaBaTh
apryMEHTUPOBAaHHbBIE OTBETHI U PUBOAUTH
MIPUMEPBI, HEJOCTATOYHO CBOOOJHBIM BJIaICHUEM
MOHOJIOTHYECKON PEYBI0, JIOTUYHOCTBIO U
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A-GanmnpHas IKajIa ITokazaTenu Kpurepun

IOCICA0OBATCIbHOCTBIO OTBETA. I[OHyCKaeTCH
HECKOJIBKO OIIHOOK B COACPIKAaHUU OTBETA U
PCHICHUHN MMPAKTHUYCCKUX 3aﬂaHHfI.

Heynosnersopureins Jla" OTBET, KOTOPBII COAECPKUT Psifl CEPHEZHBIX
HO HETOYHOCTEH, OOHAPYKUBAIOINI HE3HAHUE
IPOILIECCOB U3y4aeMOW IpeIMeTHOM o0acTy,
OTJIMYAIOIINNCS HETITyOOKUM PacCKPhITUEM TEMBI,
HE3HAaHNEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMHUPOBAHHBIMU HABBIKAMU aHAIH3a
SIBJICHUH, TIPOLIECCOB, HEYMEHHUEM /1aBaTh
apryMEHTUPOBAaHHBIE OTBETHI, CJ1a0BIM BIaICHHEM
MOHOJIOTMYECKOHN PEYbl0, OTCYTCTBHEM
JIOTUYHOCTH U IIOCJIE0BATEIBHOCTU. BBIBOIBI
IIOBEPXHOCTHBI. Penienne npakTH4eCcKuX 3aJaHui
HE BBITIOJIHEHO, T.€ CTYACHT HE CIIOCOOCH
OTBETUTH Ha BOIIPOCHI 1aXe IPU
JIOTIOJTHUTEIBHBIX HABOJAIIMX BOMpOCcax
IIpenoaaBaressl.

Pazgen 3. Meroanueckue Marepuajbl, ONpeAesiiONIde MPouUeAypPbI
OLCHMBAHUSA 3HAHUN, YMEHUH, HABBIKOB M (WIH) ONbITA [AeATEJbHOCTH,
XapaKTepU3yIIuX 3Tanbl GOPpMHUPOBAHUS KOMIIETEHIIH.

OcHoBHBIMU 3TanaMud  (GOPMHUPOBAHMS KOMIETEHIMH MO JUCHUIUIMHE TMpU H3y4YEeHUU
CTYICHTaMU JUCIHUILIMHBI SBISIOTCS MOCIEA0BATEIHbHOE U3YUYEHUE COJEPKATENBHO CBSI3aHHBIX MEXIY
co0o¥t pa3enos.

[Tpu orieHMBaHUM PE3yNbTaTOB OOYUEHUS: 3HAHUSA, YMEHU S, HABBIKU W/WIIN OTbITA IEATEIHbHOCTH
(BmageHus1) B mporecce pOpMUPOBAHUS 3asBICHHBIX KOMIIETEHIUI UCIIONIBb3YIOTCSA Pa3InyHbIe (hOPMBbI
OLICHOYHBIX CPEJICTB TEKYIEro ¥ HTOrOBOTO KOHTPOJIS (IPOMEXYTOUHOM aTTECTAIINHN).

WUT3 BBIMONHAIOTCS YyYallUMUCA (MHAMBUAYAJIBHO WIM IO TpyNmaM) IOJ PYKOBOJICTBOM U
HaOmoieHueM npenojaasarens. CyIIHOCTh METO/Ia BBIMOJTHEHHs pabOT COCTOUT B TOM, YTO ydaluecs,
MU3y4YUB TEOPETUYECKUM MATEPHUAJI, BBIIOJIHAIOT NPAKTUYECKHE YIPAXKHEHUS O IPUMEHEHHUIO ITOTO
MaTepuajga Ha TMpakTUKe, BbIpabaThiBas, TakKUM OOpa3oM, pa3HOOOpa3HbIE YMEHHS U HaBBIKU.
KOHTpOJ'IBHaH pa60Ta ABJIACTCA CaMOCTOATCIBHBIM BUI0OM pa60T, BBIITOJHACMBIX HWHAWBUAYAJIIBHO
KaKJbIM 00yJarOIIuMCSl.

Tabmuia - @opMbl OIICHOYHBIX CPEICTB

Haumenosanue [IpencraBnenue
Ne Kparkas xapakreprucTrka OLEHOYHOTO
OIIEHOYHOTI'0 OIICHOYHOTO CPEJ/ICTBA B
/1 cpencTaa
CpencTBa bonme
1 | IIpaktuueckue 3aganus | Pa3nmuyaror 3a1auu v 3a/IaHUS: KowmrmiekT 3amga4d u
Y TBOPUYECKUE 3a]1a4l a) PenpoayKTUBHOIO YPOBHS, | 33JlaHU

TTO3BOJISIOIINE OIICHUBATH u
JMAarHOCTUPOBATh 3HaHUE

(dakTuyeckoro wmarteprana (06a3oBbIe
MOHATHSI, aNTOPUTMBI, (aKTBl) W
YMEHHE TPaBWIBHO  HCIIOJIH30BATh
CHelHalbHbIle TEPMHHBI W TOHSTHSI,
y3HaBaHWE OOBEKTOB H3YYCHUS B
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1/

Haumenosanue
OLICHOYHOI'O
cpencTBa

Kparkast xapakTepucTHKa OIIEHOYHOTO
cpeacTa

[IpencraBnenue
OIIEHOYHOTO CpeJICTBA B
dhonme

paMKax  ONpEeNeNIEHHOTO  pasjelna
JTUCLIUIUTHBI;

0) peKOHCTPYKTHBHOTO YPOBHS,
MO3BOJISIOIINE OIICHUBATh u
JMAarHOCTUPOBATh yMEHUs
CHUHTE3UPOBATb, aHAJIU3UPOBATh,
0000111aTh (hakTHUYEeCKUi u
TEOPETUUECKUI Marepual c
(hopMyIpoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAQHOBJICHHEM NPUYUHHO-
CIICICTBEHHEIX CBS3€Hi;

B) TBOPYECKOTO YpOBHS,
TTO3BOJISIOIINE OIICHUBATH u
JIMarHOCTUPOBATH YMEHHS,
WHTETPUPOBATh 3HAHUS  PA3TUYHBIX
obracrei, apryMEHTHUPOBATH
COOCTBEHHYIO TOUKY 3PEHUS.
Pexomenayercst i1 OLEHKU 3HAHUU
YMEHHI U BIAJEHUI CTYJICHTOB.
dopma  MpenocTaBICHUS OTBETa
CTyJIeHTa: MUCbMEHHas Wiu padbora B
CUCTEME  DBJEKTPOHHOTO  00ydeHHUs
Moodle.

Tect

Cucrema CTaHJapTU3UPOBAHHBIX
MPOCTBIX M KOMIUIEKCHBIX 3a/laHuM,
MIO3BOJISIFOIIIAS aBTOMAaTU3UPOBATH
MpoLEaYPY U3MEpEHUs YpOBHS
3HAHUH, YMEHUU " BJIaJCHUN
oOydarorerocs.

PekoMeHnyercss s OLEHKM 3HaHUM,
YMEHUH U BIIAJICHUI CTYICHTOB.
Hcnone3yercs BEO-TIPUIIOKEHHE
«YHuBepcalibHas cucrema
TECTUPOBAHUS BI'TW». Ha
TECTUpOBaHUE OTBOAUTCS 60 MHHYT.
Kaxnp1ii BapuaHT TECTOBBIX 3aJaHUI
BKIto4aeT 30 BOMpOCOB. 3a KaXKIbld
MIPaBWIBbHBII OTBET Ha BOIIPOC JAETCS
1 Oaut. OreHka «3aYTEHO»
BBICTABJIAETCA CTYIEHTY, €CIH OH
HaOpan 50 % u Oornee mNpaBUIIbHBIX
orBeToB. OlleHKa «HE  3a4TEHO»
CTaBUTCSI, €CJIM CTYJEHT HaOpaj MeHee
50 % npaBUIIBHBIX OTBETOB.

doHg TECTOBBIX
3aJaHui

DK3aMeH

B sKk3aMeHalMOHHBIN OMJIET BKIIOYEHBI
OJIMH TEOpPeTHUYECKUA BOIPOC U JBa
MPaKTUYECKUX 3a/1aHus,
COOTBETCTBYIOLINE COJIEP’KaHUIO
(opMHpYEMBIX KOMIETEHIMHA. DK3aMeH

Hepequb BOITIPOCOB IJIA
KOHTPOJIA
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[IpencraBnenue

HammMeHnoBanme
Ne KpaTkas xapakTepucThKa OIeHOYHOTO
OLIEHOYHOTI'0 OIICHOYHOT'O CPEJICTBA B
1/ cpencTaa
CpelcTBa donne

nmpoBoaMTCs B ycTHOU (hopme. Ha oTBeT
U pelIeHHEe 3a7ad CTYAEHTY OTBOIMTCA
40 wmwunyt. [lo wmToram BhICTaBIsiETCS
OLIEHKA C YYETOM HIKAJIbl OCHUBAHMSL.
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