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JIucT akTyasu3anum padoydeil NporpaMmmabl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
yueOHOM Ty Ha 3acefannu kadenpsl Pa3paboTku MECTOPOKICHHI MOJIE3HBIX UCKOMTAEMBIX

[IpoTokoi ot 20 1. Ne
3aB. kadeapoii C.E. I'aBpuiieB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM TOo/Ty Ha 3acefannu kKadenpsl Pa3paboTku MECTOPOKICHHH MOIE3HBIX HCKOMIAEMBIX

[Ipotokon ot 20 1. Ne
3aB. kadenpoii C.E. I'aBpues

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yaeOHOM TO/Ty Ha 3acefannu kadenpsl Pa3paboTku MeCTOPOKICHUH MTOIE3HBIX HCKOITAEMBIX

[Iporokoi ot 20 1. Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena s peanuszauuu B 2025 - 2026
y4eOHOM Tofy Ha 3acefanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX HCKOMIAEMbIX

[Iporokoi ot 20 1. Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena it peanuszanuu B 2026 - 2027
yueOHOM TofTy Ha 3acefanuu kadenpsl Pa3paboTku MEeCTOPOKICHHI MOJIE3HBIX HCKOMAEMBIX

[Tporokoi ot 20 1. Ne
3ag. kadenpoii C.E. I'aBpuiiie

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogodpena st peanuszanuu B 2027 - 2028
yueOHOM o1y Ha 3acefaHuu kadenpsl Pa3paboTku MeCTOPOKICHHI MOJIE3HBIX HCKOMAEMBIX

[Tporokoi ot 20 1. Ne
3aB. kadenpoit C.E. I'aBpuiiien

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena i peanmsanun B 2028 - 2029
y4eOHOM TOJly Ha 3aceqaHuu Kadeapbl Pa3paboTku MECTOPOKICHUMN MOJIE3HBIX HCKOTAeMbIX

ITporokoit ot 20 1. Ne
3aB. kadenpoit C.E. I'aBpuiiien




1 eau ocBOeHMS AUCHUTITIHHBI (MOTYJIA)

Henssmu ocBoenust nuctuiuinHabl «[log3emHas pa3paboTka MECTOPOXKICHHIA MOJIE3HBIX
VCKOIIAEMBIX» SIBJISIETCS:

- TOTOBHOCTb HCIIOJIb30BAaTh HAY4YHbIE 3aKOHBI M METOABI IIPU OLEHKE COCTOSHHUS
OKpyXkaromied cpeasl B cdepe (QYHKIMOHUPOBAHUSA MPOM3BOACTB IO OSKCILTyaTallMOHHOU
pasBejike, 100bIue U mepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX, a TAKXKE IPU CTPOUTEIHCTBE
U DKCIUTyaTalluy MOA3EMHBIX 00BEKTOB;

- BJIAJCHHE METOJAaMH PAaLMOHAJIBHOTO U KOMIUIEKCHOIO OCBOCHMS TI'€OpPECYpCHOIO
MOTEHIMAaNa HeJp;

- BIAJACHUEM OCHOBHBIMHM IPUHLMUIIAMH TEXHOJIOTMH DSKCIUTyaTallUOHHOM pPa3BElKH,
I00bIuM, TepepaboTKU TBEPIbIX MOJIE3HBIX HMCKOMAEMbIX, CTPOUTENbCTBA M JKCIUTyaTallUH
MOJI3EMHBIX 00OBEKTOB;

- OBJIaZICHHE TOPHOI TEPMUHOJIOTHEH U KOMILJIEKCOM MOHATUH, GOPMUPYIOLIUX 001aCTh
JIeATEIbHOCTH Y€JIOBEKA IIPU OCBOCHUU M COXPAHEHUU 3€MHBIX HEP;

-OCBOCHHE MTPUHIIMIIOB BEJICHUS U 00ECTIeueHusl TOPHBIX padoT;

- OCBOCHHME NPHUHIIUIIOB COBPEMEHHOW TEXHOJOIMM JOObIUM TBEPIBIX, JKUIKUX H
ra3000pa3HbIX MOJE3HBIX UCKOMAEMBbIX;

-OBJIaJICHHE KOMIUIEKCOM MOHSATHI 0 KauecTBe JOOBIBAEMOT0O TIOJIE3HOTO MCKOMAeMOT0
Croco6aMu ero yinyqiieHus.

3aauu JUCHUIUIMHBI 3aKJII0YAI0TCS:

-B YCBOCHUH CTYACHTaMH JIOTUKU Pa3BUTHS TOPHOTO JI€JIa, €r0 TEXHUKH U TEXHOJIOTUH, a
TaK)K€ FOPHBIX HaYK;

- B YCBOCHHMH 3HAHUI O MHUHEPAIbHO-CHIPHEBOM KOMIUIEKCE U €r0 3HAYCHUH IS
COBPEMEHHOM LMBUIN3ALINY;

-J1aTh OCHOBHBIE MTPECTABIEHHS O TOPHOM JIeJIe IPUMEHHUTEIBHO K pa3padoTKe PyAHbIX
MECTOPOKICHUM;

- PaccMOTPETh TEXHOJIOIMYECKHE OCHOBBI MPOBEIEHUS FOPHBIX BBIPAOOTOK U J10OBIUU
MIOJIE3HBIX HCKOMAEMBIX;

- 1aTh 00I1IKEe NPEJCTABIECHUS O Pa3pyIIEHUN TOPHBIX MTOPOJ;

-03HAaKOMHUTH CTYJEHTOB C OCHOBHBIMHM TE€XHOJIOTMYECKUMH MPOLECCAMU U CHCTEMAMH
pa3paboTKN MECTOPOKACHUHN MOJIE3HBIX HCKOMAEMbIX MOI3€MHBIM CIIOCOOOM.

- - paccMOTpeTb OCHOBHBIE CXEMbBI BCKPBITHSI W CIOCOOBI TOATOTOBKU PYIHBIX
MECTOPOXKACHUHN, KOMIIOHOBKH OKOJIOCTBOJIBHBIX JIBOPOB;

- -7laTh MpeACTaBIE€HUE O IMOJ3EMHOM TPAHCIOPTE U MOABEME, BJIEKTPOCHAOKEHUU
TOPHBIX NMPEANPUATUH, PyTHUYHOM BOJOOTIIMBE, BEHTHJISALMH, CHAOKEHUH PYTHUKOB CHKAaThIM
BO3JIyXOM;

- - 03HAaKOMHUTH CTY/ICHTOB C TEXHOJIOTUYECKUM KOMIUIEKCOM ITOBEPXHOCTH PYIHUKOB;

- - 1aTh OCHOBHBIE MTOHATHUS O TEXHUKE O€30MaCHOCTH ¥ TOPHOCIIACATEILHOM JeIe.

2 MecTo AMCHUIIMHBI (MOYJIs]) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMblI

Jucrumunaa [MoazeMHuas pa3padoTka MECTOPOKICHHH TTOJIE3HBIX HCKOMTAEMbIX BXOJIUT B
00s13aTeIbyI0 9acTh y4eOHOTO TJIaHa 00pa30BaTEIHLHON MPOTPAMMBEI.

Jis  w3ydeHus  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHHMA  (YMEHHUSA,  BIAJCHUSA),
c(OpMHUPOBAHHEIE B PE3YJIbTATE U3yUEHUS JUCIUILTAH/ TPAKTHK:

I'eonorus

WHHoBamoHHas 1eITeIbHOCTh TOPHBIX MPEAIPUITUN

MexaHu3arys TOpHOTO POU3BOACTBA

3Hanus (yMEHUs, BIaJICHUS), TONyUYEHHBIC TIPU U3YUYCHUU JAHHOW NUCIUIUIMHBI OyIyT
HEOOXOIUMBI JIJIS1 U3YYCHHS TUCIUTUIAH/TIPAKTHK:



beszomnacHocTh BeieHNs TOPHBIX paboT
CTpoUTenbCTBO U PEKOHCTPYKIIMS TOPHBIX MPEITPUITHIA
[IpoBenenue u KpemieHne TOPHBIX BBIPAOOTOK

3 Komnerenuumn o0y4amuerocsi, popMmupyembie B pe3yjibTaTe 0CBOCHMS

AMCHUIIMHBI (MOAYJIsl) U IVIAHUPYeMbIe pe3yJbTaThbl 00y4eHUs

B pesymprate ocBoeHus aucuuiummebl  (Monmyns)  «[lomsemnast  pa3pabotka
MECTOPOXKICHUM TOJE3HBIX MCKOIMAEMbIX» OOYYaIOIIUICS MOJKeH o01anaTh CIeAyIOIIUMU

KOMIICTCHO UMM

Konx nnnukaropa

Nunukatop 10CTHKEHUS KOMIIETEHIUH

OIIK-2 CnocobeH TpUMEHSATh HaBBIKM aHAIW3a TOPHO-TEOJIOTHYECKUX YCIOBUU TIpH|
AKCIUTyaTallMOHHOW pa3Be/Ke U J0ObIYE TBEP/AbIX MOJE3HBIX HCKOMAEMBIX, a TaKXKe MpHU
CTPOUTEIILCTBE M IKCILTyaTalluy TOJJ36MHBIX 00BEKTOB

OIIK-2.1 CI/ICTeMaTI/I3I/Ipy€T MoCJICAO0BATCIIBHOCTDb U3YUCHUS I'COJIOTMYCCKOI'0 pa3pe3a
B paﬁOHe MCCTOPOXKIACHUSA TBEPABIX MMOJIE3HBIX UCKOIMACMbBIX
OIIK-2.2 OneHUBaeT TFOPHO-T'COJIOTUYCCKUC YCJIOBUA C IMMO3UIINU 0€e3011acHOIO U

paluOHAJIBHOI'O HCEAPOIIOJIBb30BaAHHA, CTPOUTCIBCTBA W ISKCIUIyaTallun
IIOA3CMHBIX 00BEKTOB




4. CTpyKTYypa, 00HEM U COlepKaHNe TUCHUIITTHHBI (MOTYJIs1)
OO0mmast TpyI0eMKOCTh JUCIUILIMHBI cOCTaBisgeT 5 3aueTHbix equuui] 180 akax. yaco, B ToM

qyuce:

— KOHTaKTHas pabora — 17,2 aka. 4acosB:
— ayauTopHas — 14 akan. 4acos;

— BHeayauTOpHas — 3,2 akaJl. 4acoB.,

— camocTosTenpHas padora — 154,1 akan. yacos;

— B popMme npakTudeckoi moarorosku — 0 akaj. yac;

— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaJ. Jac

Popma aTTecTaluu - 3K3aMeH

AymuTopHas | 3 S dopma
I =
KOHTaKTHasA | 2 QE Biix TEKYILEro K
] (o)
Pasznen/ tema 2. pabora = 7| camoctosTenpH| KOHTPOJIA KOMHefeHLI
O )
JUCIUIIITAHBI Q 136 e ol yCIIeBacMOCTH i
O H
Jlex IIPaKT. S8 paGoThI U
san| 32H- 8 & MIPOMEKYTOYH
1. Beenenue
11 Hemm wu 3agauyl
muciuruiiHel, [ToHsTHE O
ITouck N
pa3nenax JUCIUIUIAHBI. o YV eTHBIIH
3HaueHWe Kypca A 2101 . A o orpoc
TOPHOTO WHXEHepa. , (cobecenoBan
ITocaenoBaTenbHOCTE uH(opmannn
ue)
U3y4YeHUs Kypca U CBS3b 110 TEMC
co CMEKHBIMU
JUCITUTIIMHAMH.
YlToro no pazaciny U,1 o
2. OOmme cBegeHUSI O
10136 MHBIX TOPHBIX
2.1 CymHocTh 0.2/0.1 TTouck YcrHbIit
MOA3EMHOTO croco6a 0,1 ' " ’ 6 JIOIIOIHU- Ompoc
00BIYN TIOJIE3HBIX TeIbHOU (cobecenoBan
2.2 Mopddonorus Nzyuyenne | CoGecenoBan
MECTOPOKICHHIA. 01 2131l 6 |reomormueckux ue 1o
Onementsl  3aneranus| o | ’ pa3pe3oB | BHIOJIHEHHOU
PYAHBIX Tell. MECTOPOXKICHU PTP
2.3 IousTHE O 3amacax llonck YcTHBIN
" OTIOJTHUTETHH
MECTOPOKICHUH, 01 0,1/0,1 5 A . OIpocC
o
MOJTHOTE M KauyeCTBE UX ’ nu (cobecenoBan
uH(pOopMaIU
UCTIONIb30BaHUS ue)
0 TeMe B
Hroro no pazneny 0,3 Z’dﬁl’b 18
3. CunBwxeHHE  TOPHBIX
opo/I, TPaHUIIBI 30H
CABW)KEHHUS, TIOCTPOCHUE




3.1 CaBuxeHue TOPHBIX Nzyuenune YcrHbIi
TMOPOJI,  TPAHMIBI  30H| 5 | (4 ¢ 0,1/0,1 8 y4eOHOU U OIpoc
CABWIKEHUS, TOCTPOCHHE ’ 41 Hay4YHOU (cobecenoBan
30HBI CJIBUKEHHSI TOPHBIX JTUTEPATYPHI TIO ue)
Htoro mo pasneny 0,1 0’1ﬁ0’1 8
4. CyutHOCTh KOMIUJIEKCHOTO
OCBOCHHUS HEAP
4.1 T'opHurle ITouck YcTHBIN
PHBE 0,1/0,1
MpEeaNpUATHS, ropued( 2| 0,1 " 8 JIOIIOJIHHU - onpoc
OTBOJ, IIAXTHOE IIOJIE, TEJILHOU (cobecenoBan
Htoro mo pazneny 0,1 O’llflo’l 8
5. IllomsemHblie  rophsbie
BBIPAOOTKH
5.1 Iloa3eMHbIE TOpHBIC Nzyuenue
BbIPa0OTKH TOPHBIX
TOPU30HTAIbHBIC, 2lo1 0,1/0,1 9 BBIPA0OTOK Ha | CobecenoBan
HAKJIOHHEIE, ’ " MaKeTax H I10 e
BEPTUKAIIbHBIC; «anpooMy
BBIPA0OTKH MIOTIEPEYHBIX
Htoro no pazneny 0,1 0’1ﬁ0’1 9
6. CoopyxeHue MOI3EMHBIX
TOPHBIX BBIPAOOTOK
N3yuenue Ha
6.1 CoopyxeHue MakreTax
Py 0,1/0,1 TeXHOJOTHH
MMOA3E€MHBIX ropubix| 2 (0,1 " 8
BBIPaGOTOK HPOBECHIA
[IaXTHBIX
CTBOJIOB U
Hroro no pazneny 0,1 U’lﬁu’l 8
1. gTaI[I/II/I MMOA3EMHOM
pa3paboTku
7.1 Craguu 1oa3eMHOMI CamocrosTens
' 0,1/0,1 noe msyuenne | CobecenoBan
pa3paboTKu 2(0,1 9 N
. " yueOHoM ue
MECTOPOKICHHIA
JUTEPATYPHI 110
Hroro o pasneny 0,1 0’1I£IO’1 9
8. [IpousBoacTBeHHAS
MOIIHOCTD 51 CPOK
CaMocTosTens
HOC M3yYCHHE
yueOHOI
8.1 IlpousBoacTBeHHas 0.1/0,1 JMTEPATYPBI 10| 1o urnompHas
MOIIHOCTD 51 cpok| 20,1 " 10 Teme pabora
CYIIIECTBOBAHHUSI PYAHHUKA
Pentenne 3amau
110 TEME,
MMOATOTOBKA K
Htoro no pazaeny 0,1 O’lﬁo’l 10

9. BckpbITHE M NOATOTOBKA
MECTOPOKICHUN




9.1 CnocoOBI U CXEMBI

N3yuenue cxem

BCKPBITHS } 0,1/0,1 BCKPBITHS CobecenoBan
MECTOPOIKICHHM. 01 u 10 | mecTopoxnenu He
IIpoctslie u 1 Ypaina o
KOMOMHHPOBaHHBIC TEXHUYCCKUM
N3yuenne
rpaduaecKkoro
9.2 CxeMbl MMOATOTOBKU 0.1 0,1/0,1 10 | Marepnana o CobecenoBan
TOPU30HTOB n cxeMaMm nue
[TOJATOTOBKH
TOPU30HTOB
Htoro mo pazneny 0,2 U"ﬁu" 20
10. OcCHOBHBIC
MIPOU3BOJICTBEHHBIC
10.1 OCHOBHBIE ITouck .
MIPOU3BOJICTBEHHBIC JOMOTHHUTEIIHH Ycerublid
MPOIIECCHI OYHMCTHOHI 0,1 0,1/0,1 10 on onpoc
BBIEMKH; or0oiiKa, " uHpOpMaLUU (cobecenoBan
BBIITYCK, IOCTABKa PY/IbI; 10 TEME B ue)
yIpaBJICHUE TOPHBIM TOPHOTEXHHYEC
Utoro no paszueny 0,1 Y| 10
11. Cucrembl pa3pabOTKH
PYIHBIX MECTOPOXKICHHI
11.1 Cucremsl c Wsyuenne na
€CTEeCTBEHHBIM 0,1/0,1 Make-Tax Onucanme
0,1 10 CHCTEM C CUCTCMBI
HOIEpIRaTITE 1 ecTecTBEeHHBIM | Pa3paboTKu
OYHUCTHOTO IMTPOCTPAHCTBA
NoJIePIKaHUEeM
N3yuenue Ha
11.2 CucreMsl C 0 5/0 1 Make-Tax Omucanue
oOpylieHneM  pya W 0,1 ' " 10,1 CHCTEM C CHUCTEMBI
BMEIIAONINX TTOPOJ o6pymeHnemM | Ppa3paboTKH
pynu
11.3 Cucremsbl c Wzyuenue Ha
YICKYCCTBEHHBIM Makerax Onucanue
0,1/0,1 CHUCTEM C
MoJAIepKaHUEM 0,1 " 10 CUCTEMBI
BBIPaGOTAHHOTO MCKYC-CTBCHHBY - ha3naGoTkn
IPOCTPAHCTBA M
IO JIJICpIKaHUEM
HToro mo paszaeny 0,3 Y1201
12. Oo0ecnicueHue
JOOBIYHBIX padoT
12.1 IToa3zemMHubIi Wsyuenue Ha
TPAHCIOPT U JPOOJICHHE MAKeTax
PYbI, TPAHCIIOPT MYCTOM IAXTEI
HOpOJibI, 5 01 0,1/0,1 10 obopynoBanus | CobecenoBan
BCIIOMOTaTeILHBIN , " o e
Tpancnopt [logsEm pyasl 0GECIIEUEHIIO
H _ TIOpOZEL, TTOOBIYHBIX
CIyCK-TIOABEM  JIIOJIEH, pabor
MaTepHaJIOB,
Hroro no pazneny 0,1 U’lﬁu’l 10




13. [IpombineHHas
TIoNIa/IKa pyJHUKa
13.1 Korpsr,
HA/IMIAXTHHIE 3/1aHus,
OTKaTOYHbIE  Tajepew,
JIpOOUIBHO-COPTUPOBOY
HBIE YCTaHOBKH, Vsyuenne Ha
KajopudepHsie U Ipyrue MaKeTe
3MaHudA, CBA3AHHBIC CO| 211 3 2/0,11| 10 0OBEKTOB CoGecenonan
CTBOJIOM IIaXThl. 3AaHUs NPOMILTOMWIA/IK ue
MOIBEMHBIX MallnH, W py/IHHKA
AIIEKTPOTIOICTAHIIHA,
KOMITPECCOPHBIX,
PEMOHTHBIX MacTePCKHUX,
CKJIQ/ICKMX TOMEIECHUH,
rapaxem, JIeTIO,
YI1TO1'0 110 DAS/ACIY 1,0 2/, 1Yl LU
14. Oxpana Tpyna u TeXHUKA
0€30MacHOCTH Ha
[IpopaboTka
MOJIOKEHU I

14.1 Oxpana Ttpyaa wu «IIpaBun
TEXHUKA 0€30IMacHOCTH| ol 3 2031l 9 0e301acHOCTH YcrHbli
Ha TOJI3EMHBIX TOPHBIX ’ Opu  BEACHUU oIpoc
paborax TOPHBIX paboT

U nepepaboTke

TBEPABIX

Hroro no pazneny 3 2/0,3U| 9
15. KonTpomns

[ToaroroBka k
15.1 Dx3amen 2 3)11< 3aMeny DK3aMeH
Nroro no pazaeny
Hroro 3a cemectp § 8/3,21[154, JK3aMEH
HToro no aucuumuinge 6 8/3,2U 1514’ S3K3aMeH




5 O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

Jns  peanu3alMu  NPeAyCMOTPEHHBIX BHJIOB y4eOHOH paboThl B  KayecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B TMpenofaBaHuu AucuuiuidHbel «llog3zemuHas pa3paboTka
MECTOPOKICHUM TIOJE3HBIX HCKONAEMBIX» HCIOJB3YIOTCA TpaJAULMOHHAs U MOJIYJBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTHUH.

Jlekuuy TPOXOAAT B TPAAULUMOHHOW (opme, B (opMe JIEeKIHA-KOHCYIbTAlMH |
npoOneMHbIX Jekiuid. TeopeTwueckuit Marepuan Ha MNPOOJIEMHBIX JICKIUSAX —SBISETCS
pe3yabTaTOM YCBOEHHUS IOJIYYEHHOM HMH(OpManUM MOCPEACTBOM IOCTAHOBKU IPOOJIEMHOIO
BOIIPOCA M IIOMCKA IIyTe ero pemeHus. Ha JeKnusax — KOHCYNbTAalUAX H3JI0KEHUE HOBOIO
MaTepuaia CONpPOBOKIACTCS MOCTAHOBKOW BOIPOCOB U JHUCKYCCHEHN B ITOMCKaX OTBETOB Ha JTU
BOIIPOCBI.

JIeKLIMOHHBIN MaTepHuan 3akpeluisieTcs B XOJA€ IMPaKTHYECKUX padoT, Ha KOTOPBIX
BBIIIOJIHSIIOTCA TPYIIIOBBIE WIM WHAMBUAYAJIbHbIE 3aJaHus II0 nponaeHHou Tteme. Ilpu
IPOBEIECHUHN MPAKTUYECKUX 3aHATUI MCHOIb3YETCs] METOA KOHTEKCTHOIO OO0Y4YEHHUs, KOTOPBIH
IIO3BOJISIET YCBOUTh MaTEpHaJ IIyTEM BBIABICHUS CBS3€M MEXIY KOHKPETHBIM 3HAHHEM U €T0
IIPUMEHEHHUEM.

IIpu npoBeieHNH MPAKTUYECKUX 3aHATUI UCIONb3YyeTCs paboTa B KOMaH €, KOHTEKCTHOE
o0OyuyeHue, 00yueHue Ha OCHOBE OIIbITa, «MO3TOBOW HITYpM» U TPAAULIMOHHBIM CEMHUHAP.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYACHTOB B IIPOLIECCE MOJTOTOBKU JIOMAIIHUX
3aJaHui, NPU PEIICHUU 3aJad HAa IPAKTUYECKUX 3aHATUSAX, IPU IMOATOTOBKE K HTOTOBOMU
aTTeCTaluN.

6 YueGHo-MeToAMYeCKOE 0O0ecTIedeHHe CAMOCTOSATEIbHOI PadoThI 00yYaroImuXCst
[TpencraBneHo B MpHIOKEHUH 1.

7 OueHOYHbIE CPeICTBA IS POBeAeHUs MPOMEKYTOUYHOI aTTecTaluu
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHo-MeTONMYecKOe U MH(pOPMAIHOHHOE 00ecTieyeHre TUCIUIIUHBI (MOYJIs1)

a) OcHOBHasl JTUTEpPaTypa:

1. Tuenpix A.Il.,, BonkoB II.B., MaxutroB A.M. OcCHOBBI TOA3€MHOHN pa3pabOTKH
MECTO-POXKACHHN IOJE3HBIX HCKOMAeMbIX: [DIIEKTPOHHBIA pecypc]: ydeOHoe mocodue /
DNeKTpoH. TeKcToBbIe 1aH. — Marautoropck: ®I'BOY BO «MI'TY», 2018. — Pexxum nocryma:
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IIpunoxenne 1

IlepeyeHb TeM I NOATOTOBKH K CEMHUHAPCKUM 3aAHATHAM:
Beenenue B qucuuninuny «lIpoBeneHne u KpemieHue ropHbIX BbIpadoTok». Coaepkanue
JUCLUIIIIMHBL, €€ 3HAYEHHUE U CBSI3b CO CMEKHBIMU TUCLUIIIIMHAMU.

BI/I[[BI KaIlluTaJIbHBIX U NIOATOTOBUTCIbHBIX BBIpa6OTOK.

[Monsitus: «CoopyxeHnune BEIpaboTKN», «IIpoBenenue BeipaboTKn», «BbleMKa mopoas»,
«Bo3Benenne nocTossHHOM Kpenmny», «Crocod mpoBeaeHus BEIpaboTKN», « TexHomornueckas
cXxeMa IPOBEACHHUS BBIPAOOTKIY.

IlepeueHs TeM ISl MOATOTOBKH K YCTHBIM OIPOCAM:
Br160p ¢popmbl 1 pa3MepoB MOMEPEYHOTO CEYCHHUST BBIPAOOTOK.
Crioco0bI MPOBEICHNUS U KPETUICHUS BEIPA0OTOK: OOBIYHBIC U CIICITUAIBHEIC.
TeXHOIOTrHYECKUE CXEMBbI TPOBEACHUS M KPEIUICHUS BRIPAOOTOK.
Texuudeckue cpeacTpa OypeHus IIMypPOB.
[TapameTpsl OYpOB3pBIBHBIX padoOT.

BpyOb1, KOHTYpHOE B3bIBaHUE, IPSMOE, 0OpaTHOE U KOMOMHUPOBAHHOE HHUIIMUPOBAHUE.
be3BpyOoBbIE cXeMbl OTOOMKHU MOPOBI MPU MPOBEACHUN BHIPAOOTOK OOJIBIION ITUPUHBI.

Cpejj[CTBa MCXaHU3allHuU 3apsiKaHuA HIITYPOB. KadecTBeHHBIE TOKA3aTEIIN B3pbIBA.

MCXaHI/ISI/IpOBaHHaH BBICMKA IMOPOAbI KoMOaiiHaMu I/I36I/IpaTeJ'IBHOFO JEHUCTBUS U 6ypOBBIMI/I
komOaitnamu. O0IacTh MNPUMCHCHUA, JOCTOMHCTBA U HCAOCTATKH.

TexHonornueckue cxeMbl KOMOATHOBOTO MPOBEACHUS U KPETIJIEHUS BBIPA0OOTOK.
Kom0OaitHOBbIE KOMITJIEKCHI.

CriocoObl MPOBETPHUBAHUS TOPU3OHTAIBHBIX M HAKJIOHHBIX BBIPA0OTOK: HarHETaTeIbHBIH,
BCAChIBalOIINN U KOMOMHUPOBaHHBIN. [IpoBeTpuBaHue BEIPAOOTOK 3a CUET OOIIEIIaXTHON
JENPECCUU U BEHTUISITOPaMU MECTHOT'O IIPOBETPUBAHMUSI.

[Torpy3o4Hble MalIMHBI TEPUOTUYECKOTO U HEPEPBIBHOTO AeUCTBUA. DPOHT MOrpy3KH.
CkpenepHble ycTaHOBKU. [lorpy3ouHo-TpancnopTHble MamuHbL. [[Be a3l norpysku. [lopsamox
pacdéra MpOU3BOAUTENBHOCTH ITOIPY309HON TEXHUKH. [ OpHONPOXOT4ECKHE KOMILIEKCHI.

Knaccugukanus TeXHOIOTHYECKHX CXeM Mpu3aboiftHoro Tpancmnopta. OCHOBHBIE TPYIIIBI
TEXHOJIOTHYECKHUX CXEeM MpHU3ab0iHOTO TpaHCIopTa U 00JIaCTH UX MPUMEHEHUS.

Tumnsl kperneit ropu30HTAIBHBIX BEIpab0TOK. Paboune xapakrepucTuku kpeneil. Bpemennas u
nocTostHHAs Kpenu. PamHast, sxene300eToHHas1, TFOOMHTOBas, O104Hast OETOHHAS, MOHOJIUTHAS
OeTOHHAs U JKeJe300€TOHHAs Kpenu. AHKepHast, HaOpbI3rOeTOHHAs 1 KOMOWHUPOBaHHAsL KPETIH.
ITopsimok uX BO3BENCHUS.

Hacrtunxka penbcoBoro myTH. [Ipokianka TpyOonpoBoaoB u kabdenel. Y crpoiicTBo
BOJIOOTBOJIHOW KaHaBKU. Mapkieiepckoe odbecneueHue.



[IpoBenenue U KperieHHe HAaKIOHHBIX BEIPAOOTOK CBEPXY BHHU3 (CTBOJIBI, YKIOHbI) U CHU3Y
BBEpX (BOCCTAIOIINE, CKaThl, PyAOCIyCKH, OpemcOepru). BoieMka u morpyska mopoJsl,
IIPOBETPUBAHUE U BOJIOOTIIMB.

Krnaccudukanus BepTHKAIBHBIX CTBOJIOB. [10ce10BaTeIbHOCTh CTPOUTEIHCTBA CTBOJIOB
pa3IM4YHOro HazHaueHUs. DOPMBI MONEPEYHOT0 CEUEHUS CTBOJIOB. Y YACTKH CTBOJIA: «Y CThEY,
«Texnonoruueckuit orxom» u «3ymndy». [lonsrue «Kosdduurent nucrnoab3oBaHus HOMEPEUHOTO
CEYEHUS CTBOJIAN.

OObIuHBIC U CTIEIUAIBHBIE CIIOCOOBI MPOBEACHHUS M KPETJICHUS BEPTUKAIBHBIX CTBOJIOB.
CyIHOCTB NOCIIEN0BATEIBHOM, COBMEIIEHHON U NapalIeIbHOI TEXHOJIOTHYECKUX CXEM
NPOBEICHUS U KpeIUIeHus cTBOJIOB. Kpurepun BpIOOpa TeXHOIOTHUECKON cXeMbl. OCHOBHBIE U
BCIIOMOTI'aTEJIbHBIE IIPOXOIYECKUE ITPOLIECCHI.

OcobeHHocTy BesleHHsI OypOB3PBIBHBIX pabOT MPH MPOBEICHUH BEPTUKAIBHBIX CTBOJIOB.
Tumner BB. Cpencrsa nnnnmupoBanus. [ myouHa mmypoB. CXeMbl pacioioKeHHsI IIITypOB B 3a00€
ctBoJia. Tumnbl BpyooB. KoHTypHOE B3phIBaHUE.

Texnuueckue cpeacTBa OypeHus mIypoB B cTBojax. [lopanok 3apspkaHus MIMypoB U
B3pbIBaHU 3aps10B BB B cTBonax. TexHUUYECKHE MOKa3aTelu OypOB3PHIBHBIX PadoT.

HarnerarenpHbIi, BCACHIBAIOIINN M KOMOWHUPOBAHHBIN CITOCOOBI TPOBETPUBAHUS CTBOJIOB.

IIpoBeTpuBaHue CTBOJIIOB CKBO3HOM CTpyel. EcTecTBeHHas Tra B CTBOJIAX.
[TocnenoBarenbHOCTh pacyeTa MPOBETPUBAHUS CTBOJIOB. THIIBI BEHTUIATOPOB. TpyOoOnpoBoabl U
UX KPEIUIEHHUE B CTBOJIAX.

Oco6eHHOCTH TOTPY3KH MOPOAbI B cTBOJNAaX. I'pelihepHble MOrpy30uHble MalllMHbl PYYHOTO U
MEXaHU3UPOBAHHOT O BOXk/1eHUs. CaMOXO0/IHbIE IOIPY304YHbIE MATMHbI. Pa3bl HOTPY3KU TOPOABI
U X OTHOCHUTENbHBIE 00BEMBI. [lociieoBaTenbHOCTE OMpeeNIeH s TPOU3BOIUTEIEHOCTH
MOTPY3KH TIOPOBI B CTBOJIE. Y OOpKa MOPOIBI B 3200€ CTBOJIA Yepe3 MEPEIOBYI0 CKBAKUHY.

Bupl mpoxoaueckux nmoabeMHBIX yeTaHOBOK. Kitaccudukaius cxem ocHaIeHus
MPOX0auecKoro noabéma. Hasnauenue u pa3HOBUIHOCTH KOMPOB. beckonpoBoii criocod
CTPOUTENbCTBA CTBOJIOB. [Ipoxoaueckue 6aiby ¥ MPUHIIUI UX pa3rpy3Ku. HaTskHbIe paMbl 1
Hanpasisonme paMku. [Ipunennsie yctpoiicTa. J{uarpamma ckopocTu JBUKEHH Oajieil B
ctBose. [locnenoBarenbHOCTh pacué€ra MPOU3BOJUTENHLHOCTH MPOXOAUYECKON MOIBEMHOM
YCTaHOBKH.

Ha3nauenue u KOHCTPYKIIMM BpEMEHHBIX Kperei B CTBoIax. TpeOoBaHMs K TOCTOSHHON
Kpenu BEpTUKAJIBHBIX CTBOJIOB. MaTepuainsl kpernu. MoHoIMTHas OeTOHHAsI Kpenb, e€
JIOCTOMHCTBA U TIOCJIEJOBATEILHOCTh BO3BeIeHUS. ['acuTenu cKopoCcTH IBMKEHUSI OETOHHON
cMmecu 1o Tpyoam. Buapsl npuzaboiinbix onanyook. [Topsaok Bo3BeaeHNs TFOOUHTOBOM,
JIepeBSHHOM 1 HAOPBI3rOETOHHOM Kpenel. «CyXoil» U «MOKpBIil» HaOPBI3TOETOH.

BaneitHbiii BOZOOTINB U 00J1aCTh €ro NpUMeHEHHUs. BOIOOTINB C MOMOIIBI0 HACOCOB,
TUAPO3IIEBATOPOB U 3pudTOB. BomoynasnuBanue B CTBOJNAX: )KeT00AMU U JPEHUPOBAHUEM.

BopomnonmxkeHnne: ¢ TOBEpXHOCTH (ITOTPYKHBIMU 1 apTE3MAHCKMMH HACOCaMHM) U U3
MOJI3EMHBIX BBIPAOOTOK.



Knaccugukanms crieruaibHbIX cliocoO0B MPOBEIEHHsI CTBOJIOB. 3a0MBHAS M OITyCKHAs KPEIH.
CymHOCTh BOZONOHMKEHUS, IPUMEHSIEeMOe 000pyI0BaHHE.

CxeMmbl 3aMOpakUBaHUs ITOPOJI: HA BCIO INIyOMHY, CTyIIeHYaTas, 30HaIbHas, JJIOKaJIbHasl.
Cxema 3aMOpakuBaroILel cTaHIIMKU. TaMIIOHUPOBAaHNE FTOPHBIX IOPOJI: LIEMEHTALMS, TTIMHU3ALUs,
CHJIMKaTU3aLMsl, cMoIu3anus U outymusanust. CriocoObl U CXeMbl HarHETaHUS B CKBAXKUHBI
TaMIIOHa)KHOT'O PacTBOPA.

CromrHoe, KOJIOHKOBOE, PEaKTUBHO-TYPOMHHOE U poTOopHOE Oypenue. [Ipumensemoe
000pyI0BaHNE U CXEMBbI MPOMBIBKH. CTIOCOOBI KPETIICHUS CTBOJIOB TIOCIIC OYypEHUS: MTOTPYKHOM,
CEKIIMOHHBIA 1 KOMOMHUPOBAHHBIMN.

Onpenenenre NpooHKUTEILHOCTH Ipoxoaueckoro ukia. [locienoBarenbHoCTh
cocTaBlieHUs rpaduka opraHu3ay padoT (IUKJIOrpaMMbl). Y IelbHbIE 3aTPaThl BPEMEHU Ha
BBINOJIHEHHE onepanuii. OnpeaeneHue CKOPOCTU MPOXOIKU BEIPAOOTKH U MTPOU3BOIUTEIIEHOCTH
TpyZda npoxoauuka. [lokasarenu TeXHUYECKOT0 OCHAIIEHUS TPOXOIKH.

Hepeqeﬂb TEM IJIA MOATOTOBKU K HHAUBUYAJIbHBIM coﬁecenonaﬂuﬂM:
CO,I[Cp)KaHI/Ie JAUCHUITIIMHBI ((HpOBeI[eHI/Ie " KPCIVICHUEC T'OPHBIX Bpra60TOK>>, €€ 3HAa4YCHUC U
CBA3b CO CMC)XHBIMH JHUCHUIIIMHAMU.

Bupl kanuTanbHBIX U HOATOTOBUTEIbHBIX BEIPAOOTOK.

[TpoBeneHue 1 KpemjieHne TOPU30HTAIBHBIX U HAKIIOHHBIX BBIPAOOTOK.
ITpoBeneHune n KpenieHne BEpTUKAIBHBIX CTBOJIOB.

Opranuzanus paboT IpU MPOBEJACHUN U KPETIJICHUU TOPHBIX BHIPAOOTOK.

KonTposbHas padora:
[To UCXOIHBIM TaHHBIM HAYEPTUTh CEYEHHE TOPHOU BBIPAOOTKH, IPOBEPUTH €TO 110
JOTTYCTUMOM CKOPOCTH JBMKEHMSI BO3/lyXa, BBIOPATh M pacCUUTaTh MapaMeTPhbl KpEIu.

O6ocHOBaTh 000pyI0BaHUE, IPUMEHIEMOE Ha MPOXO/AKE TOPHOM BHIPAOOTKH.
Paccunrats BpEMs Ha BBIITOJIHEHUEC OCHOBHBIX TEXHOJIOTHUYCCKUX onepaunﬁ

HcxonHble JaHHBIE:

[Tokazarenu En. uamepenus 3HadeHUe
1. T'omoBast mpou3BOIUTENHHOCTD PyTHUKA MJH. T 0,3+0,05*Bap
2. [IpoTskeHHOCTH BBIPAOOTKH M 50+10*Bap

1) omHOMyTEBOI KBEpIILIar
2) IBYXITyTE€BOW KBEpIILIar

3) OTKaTOYHBIH MITPEK C CAMOXOIHBIM TPAHCIIOPTOM
Ha [THEBMOKOJIECHOM X0y

3. Tumsl BbIpabOTOK

4. I'myOuHa 3aJ10)KeHUsI BBIPAOOTKHI M 250+50*Bap

o 15 Bapuanra
BKJIIOY: 5+Bap

5. Koadduiment kpemoctu mopo,
(bun p po JUJIs1 BApUAHTOB ¢ 16:

30-Bap
6. O6beMHas Macca TTOPOIbI T/™° 1,5+0,1*Bap
7. AGpa3uBHOCTH IOPOJ Mr Bap

8. OGBOTHEHHOCTDH BBIPAOOTKHU YeTrHble BapUaHTHI - crnabas




| Heuernrie BApPHUAHTHI - CUJIbHAA

PacuerHo-Tpaduueckas padota. PazpaboraTh TEXHOIOTUYECKYIO KapTy MPOXOIKH
TOPU30HTAIILHOW TOPHOM BEIPAOOTKH B COOTBETCTBUU C JAHHBIMU U3 TaOJIHIIBI.



HanmeHnoBanne maHHBIX BAP W A HT bl
1 2 3 4 5 6 7 8 9 10 11 12

IIpOH3BOANTENBHOCTS PYAHHKE, 04 05 0,6 07 | 08 0,9 1,0 11 | 12 | 13 | 14 15
MJIH. T/TOX
[TpoTskEHHOCTH BRIPAOOTKH, M 150 160 170 180 190 200 210 220 230 240 | 250 260
Tun BeipaboTKH* 1 3 5 1 2 3 4 5 2 3 4 5
| nyOuna sazoxerns BUPAOOTI, | 500 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750
Koaddumuent kpenoctu mopos 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTH IOPOJI, MT 4 6 8 10 12 14 16 18 20 22 24 26
OO6BEMHAs Macca Iopo, /™M

- HaJIeTaIONICH TOJIIN 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 1,65 | 1,7 1,65

- IePECEKACMBIX ITOPO/T 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 | 2,0 1,95
OO6BOHEHHOCTH BBIPAOOTKH, M/ 50 100 150 200 250 300 350 400 450 500 60 110

HanmeHoBaHue TaHHBIX BAP M AHT b
13 14 15 16 17 18 19 20 21 22 23 24

HpoussoauTeLHOCTS Py HHKa, 16 1,7 18 | 19 2,0 2,1 2,2 23 2,4 25 26 | 2,7
MJIH. T/TOJ
[TpoTsx€HHOCTH BEIPAOOTKHU, M 270 280 290 300 310 320 330 340 350 360 370 380
Tun BepaGoTKU™** 3 4 5 2 3 4 5 2 3 4 5 2
I'my6una 3anoxenws Beipadotku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddunuent kpemnoctu mopo 14 13 12 11 10 9 8 9 10 11 12 13
AOGpa3zuBHOCTH MOPOJ, M 28 30 32 34 36 38 40 42 44 46 48 50
OOBbEMHas Macca IopoJL, T/M":

- HAJICTAIOMICH TOJIIITN 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- TIepeCceKaeMbIX ITOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OOBOTHEHHOCTDH BHIPAOOTKH, M/ 160 210 250 310 360 410 460 510 460 410 360 310

*: 1 — ogHOMyTEBOM KBEpILIar, 2 - ABYXIYTEBOM KBepIUIar; 3 — OJJHOIYTEBOM OTKAaTOUHBINA ITPEK; 4 - IBYXIYTeBOW OTKATOYHBIN ILTPEK; 5 —
MOJPTAXKHBIN IITPEK



IIpunoxenue 2

OIIeHO‘leIe cpeacrea 1Jisl NIpoBeaACHUSA HpOMe)KyTO‘lHOﬁ arrecranum

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /IJIsl POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU:

Kon
WHIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIETEHIUA

OneHouHble cpeAcTBa

OIIK-2: Cnoco0en NMPUMCEHATDb HABBIKH aHA/IU3a T'OPHO-TC€OJJOTHYECCKUX yC.]'IOBI/Iﬁ npu 3RCHJ'IyaTaIII/IOHHOI7I pPa3BeAKeE U }IOﬁLI‘le TBEPALIX MMOJIE3HBIX
TAKIKE IIPU CTPOUTEJILCTBE U IKCIIYyaTallUM MMOA3EMHBIX 00LEKTOB

HCKOIIAaCMBbIX, a

OIlK-2.1

CucrteMaTu3MpyeT 0CIeA0BaTEIbHOCTh
M3y4YeHHs Te0J0rMYECKOro pa3pesa B
palioHe MECTOPOXKIECHHS TBEPIBIX
MOJIE3HBIX UCKOIIAEMBbIX

Ilepeuens TeopeTHYECKUX BOIIPOCOB K 3K3aMEHY:

Knaccugukarus BepTukaibHbIX CTBOJIOB. CIIOCOOBI M TEXHOJIOIMUYECKUE CXEMbI X IIPOBEIECHUS
u KkperieHusi. Kpurepuu BpIOOpa TEXHOJIOTUYECKUX CXEM.

Bei0op ¢opMbl M pa3mMepoB IONEPEUHOrO0 CEYEHMsI BEPTHUKAIbHBIX CTBOJOB. [loHsTHE
«KoadpunmenT ncnoap30BaHus CEYCHUS CTBOJIAY. THITOBBIE CEUEHUS CTBOJIOB.

ITonstust «TexHomornyeckuii OTXOA», «YCTbE CTBOJIA». OJIEMEHTBHl YCTbi CTBOJIA.
Pa3HOBMIHOCTH KOHCTPYKIIMM YCTHEB CTBOJIOB.

[TocnenoBarenbHOCTh MPOBEACHUS YCThEB CTBOJOB. COCTaB KOMILIEKCOB 0OOpPYIOBaHMS JJIs
IIPOBEJICHUS YCTHEB CTBOJIOB.

[TocnenoBarenbHas TEXHOJIOTHYECKAs cXeMa MPOBEJCHUs CTBOIOB. O0IacTh MPUMEHEHUS,
JIOCTOMHCTBA, HEJJOCTATKU.

[TapannenpHas TeXHOJOTMYECKas CXeMa MpOBeNeHHMS CTBOJOB. OO0iacTb NpUMEHEHUs,
JIOCTOMHCTBA, HEJJOCTATKU.

[TapannenpHO-IIMTOBAsI TEXHOJIOTHYECKAsk CXeMa MpoBeieHus cTBOJIOB. O01acTh NpUMEHEHNH,
JIOCTOMHCTBA, HEJJOCTATKU.

CoBMelIeHHAs: TEXHOJIOTHYECKasi cXeMa IPOBEACHUs CTBOJOB. [IOCTOMHCTBA, HEAOCTAaTKU U
00acTb MPUMEHEHHUS.

TpeboBanust Kk OypoB3pBIBHBIM paboTaM IpU MPOBEACHUU CTBOJIOB. BriOop mapamerpos
OYpOB3PBIBHBIX PabOT MPH MPOBEICHUN CTBOJIOB.

. Tunel BpyOOB IpH MIPOBEACHUH CTBOJIOB, UX BbIOOp. Pacmonosxenue mmypos B 3a00e€.

. IIpuHIUIBI U c11OCOOBI KOHTYPHOT'O B3phIBaHUS NP MPOBEAECHUN CTBOJIOB.

. Crtoco0bI 1 TEXHUYECKHE CPECTBA OypeHus IIypoB B CTBOJIAX.

. IlocnenoBaTeIbHOCTH 3apsiKaHus IIITYPOB B CTBOJIAX.

.CrocoObl ¥ cXeMbl NPOBETPHUBAHMS CTBOJOB IMpPH HMX NPOBEACHUH. BeHTUIsAIMOHHOE

obopynoBaHue.

. ®a3pl MOrpy3Ku MOPOJBI B CTBOJIAX. TE€XHUYECKHUE CPEICTBA MOTPY3KH MOPOABI, UX BHIOOD.

Y6opka mopo/isl U3 320051 CTBOJIA Yepe3 MEPEIOBYIO0 CKBAKUHY.

. Tumnbr Gageit, cxeMbl UX pa3rpy3KH U OCOOEHHOCTH UX MEPEMEIICHUS B CTBOJIAX.




Kon
AHAUKATOPa

Nupukarop 1oCTHKEHUS KOMIETEHIUA

OneHouHble cpeacTBa

. Komrekcsl ropHOIIPOX0oAYECKOro 00OpYAOBaHUS [UIs MPOBEIEHHsS CTBOJOB. VX coctaB u
00J1aCTH IPUMEHEHHUSL.

Ha3nauenne u cocTaB NpPOXOAYECKOM IOABEMHON YCTAaHOBKM. lIpvHIMIEBEI omnpeneneHus
IPOM3BOIUTENBHOCTH THoAbeMa nopozsl. Knaccupukanus cxeM OCHAIIEHUS MPOXOAYECKOIo
oABEMA.

. Ha3HaueHue U TUIIBI KONIPOB MPHU COOPYKEHUH CTBOJOB. beckonpoBoil criocod coopykeHHs
CTBOJIA.

. HaznaueHue 1 nocnenoBaTebHOCTh BO3BEACHHSI BDEMEHHOM KPENH IIPU COOPY>KEHUH CTBOJIOB.

. HasnaueHue u BubI TOPHBIX Kperel cTBOJIOB. TpeOoBaHMs, IPEAbIBISEMBIC K HUM.

. IlocnenoBaTebHOCTD U TEXHUUECKUE CPEJICTBA BO3BEACHUS BEHIIOBOM, MOHOJIMTHOW OETOHHOIH,
HaOpBI3rOETOHHOM 1 aHKepHOU Kperel. THrsl mpru3aboiHBIX OnamyOoK.

. CnocoO0sl ¥ cXeMbl BOJIOOTJIMBA U BOJIOYJIABIMBAHMSI B CTBOJIAX MIPU X MPOBEICHUH.

. Honsarue «IIpoxomueckuii nuxi». CocTaB MPOLIECCOB M ONEpalUil MPOXOAYECKOTO LHUKIIA.
[Tpuniune! pa3paboTku rpaduka opraHu3anuu padoT B 3a00e.

. TexHMKO-3KOHOMHYECKHE OKA3aTeNN NPOBEACHUS BbIpaO0TOK. [IpHHIMNBI UX ONpeaeaeHUs.

. Knaccudukarus cnenuaibHbIX CITOCOO0B MPOBEIeHUS CTBOJIOB. O0IaCTH UX TPUMEHEHUSI.

. CriennanpHblii c11ocod MPOBEICHHS CTBOJIOB C MPUMEHEHHEM OTpaKAAIoNUX Kpernei, 001acTb
€ro MpUMEHEHHUS.

. Boononmxenue npu npoBeAeHUU CTBOJIOB, 00JACTh €r0 NPUMEHEHUSI U MPUMEHSIEMOE
obopyioBaHue.

. Cnoco0sb!I ¥ TeXHUYECKHE cpesicTBa OypeHus cTBOIOB. O6JIaCTH UX TPUMEHEHUSI.

. CrnocoObl MPOMBIBKH CTBOJIOB IpH uX OypeHuu. Ilopsgok Bo3BeeHUsl Kpenu B MPOOypeHHBIX
CTBOJIAX.

. Coopy»keHue CTBOJIOB € 3aMOpakuBaHHeM Nopoa. CXeMbl 3aMOpaKUBAHUS IIOPOJ U YCIOBHSI UX
IIPUMEHEHHUS.

. CriocoOpl TaMIIOHaKa MOPOJ] IPU COOPYKEHUH CTBOJIOB, MX CYIIHOCTb U YCJIOBUS TPUMEHEHUS.
Criocobbl M CXeMBbl HarHeTaHus B CKBaXHMHbI TaMIIOHQ)XHOTO pacTBOpa, 0O0JacTH UX
MIPUMEHEHHUS.

Knaccugukaius ropu3oHTalIbHbIX BbBIPpa00OTOK. CHOCOOBI M TEXHOJOTMYECKHE CXEMbI HX
MIPOBEJICHUS U KPETIJICHHS.

. Be16op ¢opmbI 1 pa3smMepoB MONEPEYHOr0 CEYEHHS TOPU30HTAIBLHBIX BEIPAOOTOK.

. Crioco0Obl ¥ TEXHOJIOTHYECKHUE CXEMBI ITPOBE/IEHUSI TOPU30HTAIBHBIX BBIPA00TOK. X BBHIOOD.

. TexHonmoruyeckasi cxema MpPOBEACHUS TOPU30HTAIBHBIX BBIPAOOTOK OOJBIION IIMPHUHBI
YCTYIHBIM 3200€eM, €€ JOCTOMHCTBA.




Kon
AHAUKATOPa

Nupukarop 1oCTHKEHUS KOMIETEHIUA

OneHouHble cpeacTBa

. IIporeccsl 1 omeparnuy MpOXo[4eCKOro MUKIa Mpu OYpOB3PHIBHOM CIIOCO0E MPOBEACHUS

TOPU30OHTAJIbHBIX BI)Ipa6OTOK. HOCJ’IGI[OB&TCJ'IBHOCTB HX BBIIIOJIHCHUS.

. CocoObl ¥ TEXHUYECKUE CPECTBA OYpEHUs LIITYPOB MPH MPOBEACHUN FOPH3OHTAIBHBIX

BBIPaOOTOK, UX BBIOOD.

. BypoBO#f HHCTpYMEHT ISl BpallaTesIbHOTO, YIapHO-IIOBOPOTHOIO, YAAPHO-BPAIIATEIbHOTO U

BpalllaTeIbHO- YAapHOT0 OypeHusl.

. [TacopT 6ypOB3pBIBHBIX Pa0bOT U TPeOOBAHMUSI, IPEABSBISIEMbIC K HEMY.
. Tunbl BpyOOB Ipu MPOBEICHUN TOPH30HTAIBHBIX BEIPA0OOTOK, MX BBIOOP.
. be3BpyOoBbIe cXemMbl OTOOMKHM TOPOIBI MPU TMPOBEACHUH BHIPAOOTOK OOJBIION IWPHUHBI, WX

JOCTOMHCTBA.

. Ilopsinok onpeneneHus riyOMHbI U JUaMETpa LIITypPOB.
. HaznaueHue u cnocoObl KOHTYPHOI'O B3pbIBAHMUSL.
. KauecTBeHHble moOKa3zaTenu OypOB3pBIBHBIX pPAa0OT MpU MPOBEIEHUH TOPU3OHTAIBHBIX

BbIPa0OTOK.

. Texuuueckue cpencraa 3apspKaHus LIITYPOB MIPU IPOBEIEHUU T'OPU30HTAIBHBIX BHIPA0OTOK, UX

BBIOOD.

. CnocoObI U CXEMBI MMPOBETPpUBAHUSA TOPU30HTAIIBHBIX BBIpa6OTOK pu UX NPOBCACHUMU.

Bentunsimonnoe o6opyoBanue.

. Texanueckue cpeacrBa IIOIPpy3KH ropHoﬁ MacCChbl IIpU MPOBCACHUN TOPHU3OHTAIIBHBIX

BbIPa0OTOK, UX BBIOOP.

. TeXHOJIOTUYECKHE CXEMEI HpH3360ﬁHOFO TpaHCIIOpTa MpPHU MPOBCACHUU OAHOIIYTCBLIX

(IBYXITYTEBBIX) PEIbCOBBIX U OE3PENbCOBBIX BHIPAOOTOK, UX BBHIOOD.

. Ha3nauenne wu BuUABI TOPHBIX Kpemell TOpU3OHTAIBHBIX BbIpaOOTOK. TpebGoBaHwus,

MNpEaABABIACMBIC K HUM.

. Knaccuduxanuu ropHsix kpemnei, yclIoBus UX IPUMEHEHUSI.
. ITocnenoBaTenbHOCTh U TEXHUUECKUE CPECTBA BO3BEICHUS PAMHBIX, MOHOJIUTHON OETOHHON U

METAIITIOOETOHHOM KpeTen.

. IlocaemoBaTeIbHOCTh M TEXHUYECKUE CpcacTBa BO3BCIACHUA Ha6pbl3l"6€TOHHOI7I )51 aHKCpHOﬁ

KpeIen.

. Ilepedyenp BcrioMorarenbHbIX paboT MpU MPOBEACHUN TOPU3OHTAIBHBIX BhIpaOOTOK. [Topsamox

HUX MIPOU3BOJACTBA.

. Tunbl npoxoaueckux KOoMOaHOB KM 00JaCTH WX MpUMEHEHUs. TeXHOJOTHYECKHE CXEMbI

paspyieHus 320051 KOMOAHOB, UX BBIOOD.

. Ilponieccsl u omepanuu MPOXOAYECKOro IUKIa MpU KOMOAaHOBOM crocobe IpoBeaeHUS




Kon
AHAUKATOPa

Nupukarop 1oCTHKEHUS KOMIETEHIUA

OneHouHble cpeacTBa

TOPU30OHTAJIbHBIX BBIpa6OTOK. HOCTOI/IHCTBa KOMOAMHOBOI0 criocooa IIPOBECACHMA.

. Texnonmornueckue cxembl KOMOAitHOBOTO MPOBEIEHUSI TOPU30HTAIBHBIX BEIPAOOTOK, X BHIOOD.
. KOMIIEKTBI ¥ KOMILJIEKCHI ~TOPHONPOXOMYECKOTO  O0OpyAOBaHUS ISl  TPOBEICHUS

TOPU30OHTAJIbHBIX BI)Ipa6OTOK. Hx COoCTaB, obnactu IIPUMCHCHUA, JOCTOMHCTBA U HEJOCTATKH.

. lHonstue «IIpoxogueckuii nuki». CocTaB MPOLECCOB U ONE€paLMi IPOXOIYECKOTO LIUKIIA.

[TpuHumE! pa3paboTku rpaduka opraHuzauy padboT B 3a00¢€.

. TeXHUKO-3KOHOMUYECKUE MTOKA3aTeN! MOBeIeHHs BEIpaO0TOK. [IpHHIIUIIBI UX OIpeAeTICHHUS.
. [IpuHIMIIBI BEIOOpA TUIIOB CKUIIOB U KJIETEH
. Ilopsaok BbIOOpa pa3MepoB MONEPEYHOTO CEYEHUsI TOPHON BBIPAOOTKU M MIPOBEPKHU IUIOIIATN

MMOIICPECYHOr0 CCUCHUS 110 Q)aKTopy «BenTuasauusy.

. MeTob! npeiBapUTEIBHOIO BBIOOPA TUIIA KPEMU FOPU30HTAIHON BBIPAOOTKH.

. [TapaMeTpbl TOPHBIX Kpernel U IPUHIMIIBI X ONpe/IeleHusl.

. Ilopsinok BbIOOpa OypUIIbHBIX MAIIWH U YCTAHOBOK IIPU IPOBEJCHUH FOPHBIX BHIPAOOTOK.

. Texnonornyeckue napamerpsl OypOBbIX MAIIMH U IPUHIUIIBI KX ONPEACICHUS.

. [locnenoBarenbHOCTD ONpPEAETICHUS TPOU3BOIUTENILHOCTH OYPHIIBHBIX YCTaHOBOK.

. [Topsiiok BbIOOpa MOrpy30UHBIX U MOIPY304HO-TPAHCIIOPTHBIX MAIIIKH.

. ITocnenoBaTenbHOCTD ONPEIEICHUS IPOU3BOIUTEIBHOCTH ITOIPY304YHBIX MAIIIHH.

. IlocnenoBaTenbHOCTH ONPEAEIEHUS IPOU3BOAUTENBHOCTH ITOTPY30YHO-TPAHCIIOPTHBIX MAIlIKH.
. IlocnenoBaTebHOCTH pacuéra 00bEMOB padOT IPU MPOBEECHUH FOPHBIX BHIPAOOTOK.

. IlocnenoBaTenbHOCTh MPOEKTUPOBAHMSI OpraHU3AIMM TOPHOIIPOXOTYECKUX PaloT.

. IlocnenoBaTeIbHOCTH OINpEAEIeHUs MPOJAOKUTEIBHOCTH OYpeHUs LIINYpPOB MPU IPOBEICHUH

BBIPaOOTOK.

. IlocneoBaTeNnbHOCTh OMPEEIICHUS MPOIOJIKUTENILHOCTH OTPY3KH MOPO/IbI TP MPOBEACHUH

BBIPaOOTOK.

. [TocrenoBaTenbHOCTh OMPENETCHUS MPOJIODKUTEILHOCTH BO3BEIEHUS MOCTOSHHON KpEenu B

TOPHBIX BLIpa6OTKaX (I[JUI Pa3JINIHBIX TUIIOB erHI/I).

. IlocnegoBaTenbHOCTH pacuéra mapaMmeTpOB MOCTOSIHHOM KPEMH CTBOJIA.
. IlpuHuune! onpezeneHus oomel NpoAOHKUTEIBHOCTH MOTPY3KU MOPOJIbI B CTBOJIAX IS

Pa3JIMYHBIX TEXHOJOTHYCCKUX CXCM.

. ITocnenoBaTenbHOCTh pacyéTa MPOU3BOUTEIBHOCTH MPOXOI4ECKON MOIbEMHON YCTAHOBKH.
.IlpuHnunel ompeneneHus TpeOyemblXx IauUamMeTpa M IMUPUHBI OapabaHa MPOXOTIECKOMN

noabEMHOM MamuHbL. [TociaenoBaTenbHOCTh BEIOOPA MPOXOUECKON TOTBEMHON MAITUHBI.

. HOCHGHOB&TGHBHOCTB onpeaAcCIICHUA NPOAOJDKUTCIIBHOCTU MPOXOAYCCKOro UKJIAa 110 BaHaHHOﬁ

CKOpPOCTH TIPOBEICHHSI CTBOJIA.




Kon

Nupukarop 1oCTHKEHUS KOMIETEHIUA

OneHouHble cpeacTBa

WHJUKATOpa
.Ilopsimok  pacu€ra MNPOAOIKUTEIBHOCTH  MPOXOAYECKOTrO  IMKIA  JUISl  Pa3IMYHBIX
TEXHOJIOTHYECKHUX CXEM.

OIIK-2.2 OlLleHUBAET rOPHO-T€OJOTHUYECKUE PacueTrHo-rpaduueckass paGora: Pa3paboraTh TEXHOJOTHYECKYH) KapTy IPOXOIKU

YCJIOBHS C TIO3UIIMK O€3011aCHOTO U
palMOHAIBLHOTO HEJPOIOIb30BaHUS,
CTPOUTEIHCTBA U IKCIUTyaTaIlluy
MOA3EMHBIX 00BEKTOB

TOPU30HTAILHOIM TOPHOI BEIPAOOTKH B COOTBETCTBUU C TAHHBIMHU M3 TaOJUIIBI, IPUBEJCHHON B
paszzeie 6 HacToALIEH paboyeil mporpaMmsl.

KontpoabHasi padora: Ilo MCXOOHBIM JaHHBIM, NMPHUBEACHHBIM B paszjene 6 HacTosmen
paboueii nmporpamMmbl, HAUEPTUTh CEUEHUE TOPHON BBIPAaOOTKH, IPOBEPUTH €0 10 JOMYCTUMOMN
CKOpOCTH JIBWXKEHMsI BO3/1yXa, BBIOpaTh M paccuuTaTh mnapamerpbl kpernu. OOocHOBaTh
o0opynoBaHue, MPUMEHSEMOE Ha IPOXOJKEe TOpHOW BbIpabOTKH. Paccumrarte Bpems Ha
BBITIOJTHEHUE OCHOBHBIX TEXHOJIOIMYECKUX Ollepaluil




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATEIN U KPUTEPHH
OllCHNBAHMSA:

[IpomexxyTouHast arrectauus 1o gucuuiiuze «lIpoBenenue u KperjieHne ropHbix
BBIPAOOTOK» BKIIIOYAET TEOPETUIECKUE BOIIPOCHI, TO3BOJISAIOIINE OLIEHUTHh YPOBEHb YCBOCHHS
00y4aroIMMUCs 3HAHUH U yMEHUH, MOTyYCHHBIX Ha JEKIHX, IPAKTHYECKUX 3aHATHAX U B
MPOLIECCE CAMOCTOSATEIbHON paboThl, MPOBOAUTCS B OpMeE dK3aMeHa.

DK3aMeH 10 JaHHOW JUCLUUILUIMHE TPOBOAUTCS B YCTHOM (hopMme 1o Oumeram, KaxKablil U3
KOTOPBIX BKJIFOUAET 3 TEOPETHUUECKUX BOIPOCA [10 OJHOMY BOIPOCY U3 KaXKIA0W 4acTu
mucuuiuinHel: «Yacts 1. IlpoBenenue 1 kpemyieHue BepTUKaJIbHBIX CTBOJIOB», «HacTs 2.
IIpoBeneHue U KperieHre ropu30HTAIbHBIX BEIPa00TOK», «HacTe 3. PacuéTsl npu
IIPOEKTUPOBAHUU MPOBEJCHHS U KPETIJICHUS TOPHBIX BBIPAOOTOK.

ITo oxoHuaHUM OTBETA OK3aMCHATOPp MOXKET 3a4aTb CTYACHTY JOIIOJHUTCIBHBIC U
YTOUHSAOIIUC BOIIPOCHI. Ha MMOATOTOBKY K OTBETY I10 BOIIpOCaAM ounera CTYACHTY HacTCA 30
MHHYT C MOMCHTA IIOJTYUYCHUA UM ouiera. I1o10KHUTEIbHBIM TaKKe 6YI[6T CTPEMIJICHHUC CTYACHTA
H3JI0KUTH PA3JIMIHBIC TOYKHU 3PpCHUA HAa PACCMATPUBACMYHO HpO6JICMy, BbBIpa3UTb CBOC
OTHOIICHUC K Heﬁ, MNPUMCHUTDb TCOPCTUUCCKUC 3HAHWA 110 COBPEMCHHBIM npo6neMaM IIpoucccoB
I[pO6J'I€HI/I$I, HU3MCIIbUYCHUA U I'POXOUCHUA.

B nepuon nmoAroTOBKM K 3K3aMEHY CTYACHTBI BHOBb 06pama10Tc;1 K HpOfI,Z[eHHOMy y‘le6HOMy
MaTrepualy. HpI/I 9TOM OHH HE€ TOJIBKO CKPCIIAKOT ITOJTYYCHHBIC 3HAHUA, HO U IIOJTYUatOT HOBBIC.
IloaroroBka CTYJACHTA K 3K3aMCHY BKJIIFOYACT B ceOs TPHU FTala:

- CaMOCTOATCIIbHAsA pa60Ta B TCUCHUC CECMECTPA,
- HCMMOCPCACTBCHHAA MTOATOTOBKA B IHU, IPECAIMICCTBYIOIIHUEC SK3aMEHY 110 TCMaM KYpCa;
- IOATOTOBKA K OTBETY Ha BOIIPOCHI, COACPKALIUCCA B ouierax.

Jlutepatypa JUIst MOATOTOBKH K 9K3aMEHY PEeKOMEHAyeTcs peno/iaBaTeseM Ju00 yKazaHa B
y4eOHO-MEeTOJMUECKOM KoMIuleKce. /11 moaHOoTh! yueOHOoM HHpOpMAaLIKK JTydIlle UCTI0Ib30BaTh
HEe MeHee IBYX yueOHMKOB. CTYJEHT BIpaBe caM MPUIEPKUBATHCS JII000H U3 MPEICTaBICHHBIX B
y4eOHUKaxX TOYEK 3pEHHs 110 CIIOPHON IpobiieMe (B TOM YKcie OTIIMYHOM OT MpernojaBaTeis), HO
IIPU YCIIOBUH JTOCTATOYHOM HAYYHOM apryMeHTalUu.

OCHOBHBIM UCTOYHHKOM ITOATOTOBKH K 3K3aMEHY SIBJIICTCS KOHCIICKT JICKIIHM, TJIe y4eOHBIH
MaTepuan 1aeTcs B CHCTEeMaTU3MPOBAaHHOM BUJIE, OCHOBHBIE TIOJIOKEHUS €T0 IeTATH3UPYIOTCS,
MOJIKPEIUIIOTCS COBpEMEHHBIMH (pakTamu 1 HHQOpMaIIHei, KOTOpPbIe B CUITY HOBU3HBI HE BOIILTH
B OMYOJINKOBAHHBIE TEYaTHBIC UICTOYHUKHU. B X0/1€ MOATOTOBKH K SK3aMEHY CTyJIeHTaM
Heo0xoIMMO 00paniaT BHUMaHUE HE TOIBKO HA YPOBEHH 3alIOMUHAHUS, HO U Ha CTETICHb
TMOHUMAaHUS U3JIaraeMbIX MPOOJIeM.

Iloka3aTe/1u U KPUTEPUH OLIECHMBAHUS IK3aMeHA:

— HA OLIEHKY «OTJIHYHO» (5 06a/I0B) — 00ydJalOmUiCs JeMOHCTPUPYET BHICOKHIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOe 3HaHUE
y4eOHOTr0 MaTepuaia, CBOOOTHO BBITOTHAET MPAKTHICCKUE 3a/1aHUsI, CBOOOIHO OTIEPUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSIET UX B CUTYalUSIX MOBBIIICHHON CII0KHOCTH.



— HA OLIEHKY «Xopomio» (4 6anna) — o0ydaronuiics IeMOHCTPUPYET CPEIHUIN YPOBEHb
c(hOpMUPOBAHHOCTH KOMITETSHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTeNIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHHSI IPU aHATTUTUYECKHUX ONEpallUsX, IepeHoce
3HaHUN ¥ YMEHHI Ha HOBbIE, HECTAHAPTHHIC CUTYAIIUH.

— Ha OILICHKY «y/0BJIETBOPUTEIbHO» (3 Oayiia) — 00yJaroIuicst JEMOHCTPUPYET MOPOTOBbIiA
YPOBEHBb C(POPMHUPOBAHHOCTH KOMITETCHIINI: B X0JI€ KOHTPOJIBHBIX MEPOIIPUATUH TOITYCKAIOTCS
OLIMOKH, IPOSBIIETCS OTCYTCTBUE OTJCIIbHBIX 3HAHUM, YMEHH, HAaBBIKOB, 00yJaromuics
WCIIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHUM 3HAHUAMH U YMEHUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYALIHUH.

— Ha OLICHKY «HeY/A0BJIeTBOPUTENbHO» (2 Oana) — o0yJaromuiics JeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTuuecKoro MaTepuana, JOIMycKaeT CylIeCTBEHHbIE OLTUOKH, HE MOKET
MOKAa3aTh MHTEJUICKTYyalbHbIe HABBIKH PEIICHUS MIPOCTHIX 3a/1ad.

— Ha OILICHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 6aiiT) — 00yJaroIuicst He MOXET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHCHHS HMH(DOPMAIIUU, HE MOXKET ITOKa3aTh
MHTEJUIEKTYalbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.



