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1. O01mue cBeneHus

1. | Kadenpa ['opHOro Aena, HayK o 3emiie ¥ IpUPO1000yCTPOrCTBA
2. | CiennanbHOCTh 21.05.04 T'opuoe aeno

3. | Cunenmanuzanus Ne6 OOoraieHue Noae3HbIX HCKOMAEMBIX

4. | qucuurummaa (Mmoxynp) | Iloa3eMuas reorexHonorus

5. | dopma oOyueHus 3a04Has

6. | 'og Habopa 2015

2. IlepeyeHb KOMIeETEHIMI

— TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX IMO3UIIUN OLIEHUBATH CTPOCHHUE, XUMHUYCCKHHA U
MUHEPAJIbHBIA COCTaB 3¢MHON KOPBI, MOP(HOJIOTHUECKUE OCOOCHHOCTH U TeHETUYCCKUE TUITBI
MECTOPOKIACHHUIA TBEPBIX MOJIE3HBIX UCKOMAEMBIX TIPH PEIICHUH 3a/1a4 TI0 PAIMOHATLHOMY U
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteninana neap (OI1K-4);

— BIQJICHUEM OCHOBHBIMH MPHUHIUIIAMH TEXHOJOTHH OSKCIUTYaTAal[MOHHOW pPa3BEIIKH,
JOOBIYM, TIEPEepa0OTKU TBEPHABIX IOJEC3HBIX HCKOMAEMbBIX, CTPOHTEIIBCTBA M IKCILUTyaTaI[HH
noa3eMHbIX 00bekToB (ITK-3).




1. KpnTepml H MMOoKa3aTe/J I OICHUBAHUSA KOMHCTEHHI/Iﬁ Ha pa3sjuvHbIX 3Tanax ux (l)OpMI/lpOBaHl/Iﬂ

Conepxanune Kputepuu u noxasareny oLeHUBaHUs] KOMIETEHIMH
KommeTeHIH  (paszeiB, Hazpanue § Dopmbl KOHTpOJIA  yPOBHS
KOMIIETCHLIUH 3HaTh: YMmers: Biagerts: KOMIIETEHLIMH
TEMb! TUCIMILUINHBI)
1. O6mue cBexeHus OIIK-4 BBIpabOTKHY, KOTOpBIE | pa3iInyaTh Ha3BaHUA | WHPOpMAIHEH u | Jlokmam ¢ Tpe3cHTaIuei,
0 FOPHBIX padoTax. I1K-3 NPUMEHSIOTCS HAa  CTausX | TOPHBIX BBIPAOOTOK MO WX | HABBIKAMHM OSKCIIEPTHOH | pelleHHe 3a/1a4
BCKDPBITHSA, TIOATOTOBKA H | PAacHOJOKEHHUIO HAa CXeMaX | OLIEHKH LEHHOCTH
OYMCTHOW BBIEMKH TBEPHBIX | BCKPBITHS, IOJATOTOBKUM U | MECTOPOXKICHUS u
TIOJIE3HBIX UCKOTIAEMbIX OYHCTHOU BBIEMKH | KJIacca MIaXTHOTO MOJI
TBEPIIBIX TMOJIE3HBIX | TOPHOTO MPEAIPHUSITHS
HCKONAEMBbIX
2. Paspymenue ropubix | OIIK-4 CrocoObl pa3pylLIieHHs | OIpPENeNaTh OCHOBHBIE | HaBBIKAMHU BbIOOpa | KoHTpompHas pabora,
nopo. I1K-3 TOPHBIX MOPOJ U 00JacTh UX | HapameTphl mpoliecca | KOMIUIEKca TOPHOTO | TPYIIIOBasi TUCKYCCHUS
MIPUMEHEHUS OTOOMKHM B MPOXOIYECKUX | 00OPYIOBaHUS IS
1 OYHMCTHBIX BBIPAOOTKAX BBIMIOJIHEHUS ~ TIpoLiecca
OTOOMKH TOPHBIX TTOPOJ.
3. llepememenne OIIK-4 CIOCOOBI MepeMelIeHUs | OTpeAeIATh OCHOBHBIE | HaBBIKAMHU BBIOOpA
pa3pbIxieHHbIX TopHbIx | [TK-3 Pa3phIXJIEHHBIX TOPHBIX U | MapamMeTpbl mporiecca | KOMIUIeKca TOPHOTO
nopoj. 001acTh UX IPUMEHEHHUS JOCTaBKH B IPOXOMYECKUX | 000PYIOBAHUS JUIs
1 OYHMCTHBIX BBIPAOOTKAX BBITIOJTHEHUST  ITpoliecca
JOCTaBKH
Pa3pbIXJIEHHBIX TOPHBIX
opoJ
4. IlonsiTHe 0 rOPHOM OIIK-4 (U3NYECKUIT CMBICIT TEpPMHHA | ONPEACIATH B | HABBIKAaMH TIPOBEACHUA | Y CTHBII orpoc Ha
naBjenun u nposenenue | [1K-3 «TOpHOE JIaBJeHHE» U QOPMBI | KOHCTPYKTHBHBIX MEPOTIPHUSITHI Mo | TOHMMaHUE TEPMUHOB, TECT
TOPHBIX BHIPAGOTOK. €ro NpOSBICHHUA B TOPHBIX | JIEMEHTax TOPHBIX | CHUKEHUIO TOPHOTO
BbIpabOTKax BBIPabOTOK BEPOSITHBIC | JIaBJICHUS B
30HBI KOHIICHTPAIMH | IPOXOJYECKUX TOPHBIX
HaNpsHKeHUH BBIpaOOTKAaX.
5. lHopnepxkanune OIIK-4 CHocoOBl KperuieHWs TOPHBIX | BBIOMpaTh THUN Kpenu u | uH(popManuen 0 | YcTHbIi orpoc Ha
TOPHBIX BHIPAOOTOK H IK-3 BBIPa0OTOK ¥  YIpaBIIEHHUS | CIOco0 YIOPABJICHUS | TEXHOIOTUAX IIOHUMaHUE TEPMUHOB,
ynpasJieHHe COCTOSIHUEM MAacCHBa TOPHBIX | COCTOSIHUEM MaccuBa | MPOBEACHUSI KPEIUICHHs | PelIeHue 3a/1ad.
COCTOSIHHEM MacCHBa nopoJ TOPHBIX ITOPOJ TOPHBIX BBIPaOOTOK U




TOPHBIX MOPOA. yIpaBIeHUS
COCTOSHMEM  MaccuBa
TOPHBIX TIOPOJ.
6. Pa3pa6orka pynubix | OIIK-4 KJIacChl CUCTEM Pa3pabOTKU | ONMpeaesTh Mo | HaBBIKAMH TexHUKO- | TecT, TpynmnoBasi TUCKYCCHsI
MeCTOPOKIeHUit IK-3 PYIHBIX MECTOPOXACHUH | TpaduIecKuM MOJCIISIM | SKOHOMHUYECKOTO
MO/I3eMHBIM CIIOCO0OM. HOJ3EMHBIM CIIOCO00M; KJIacCc CHCTEM pa3paboTKy; | pacyéra  IoOKa3aTelen
3¢ (HEKTUBHOCTH CTaIMi
TOPHBIX pabot B
OYHMCTHOM OJIOKE.
7. PazpadoTka OIIK-4 KJIacChl CUCTEM pa3pabOTKU | ONpPEneNsaTh o | HaBbIKaMu 3KcrnepTHoU | KoHTponbHas pabora,
miIacToBbIxX (yroabhubix) | [1K-3 MJIACTOBBIX (YyroipHbIxX) | rpadu4eCKUM MOJIEJISIM | OLIEHKH 3KOJIOTMYECKHUX | JOKJAJ C Mpe3eHTalnuen
MeCTOPOKIeHUil MECTOPOKACHUH NOA3EMHBIM | KJIacC CUCTEM Pa3padOTKHU; | IMOCIEACTBUM oT
N0J3eMHBIM CIIOCOOOM. crocooom; [IPUMEHEHHUS KJacca
CHCTEM pa3paboTKH ¢
oOpyIIeHHEM
BMEIIAOIIMX MTOPOJ.
8. Ocymenne maxtapix | OIIK-4 OCHOBHbIE  TpeOOBaHHA K | IOJB30BATHCS HaBBIKAMU BEIOOpA
noJieii, BOZOOTJIUB 1 [K-3 TEXHOJIOTHH OCYIIIeHUs] | HOPMATHBHBIMHU TEXHOJIOTHH  OCYIICHHS
OCBellleHie TOPHBIX IIaXTHBIX nosuewu U | TOKYMEHTaMH IaXTHBIX  TOJNIEH |
BBIPa0OTOK. BOJIOOTJIUBA U MecTaMm BOJOOTJINBA M  MECT
OCBEIICHUS TOPHBIX OCBEIICHUS TOPHBIX
BBIPaOOTOK BBIPabOTOK Ha
rpaUUecKux MOJENsIX
TOPHOTO MIPEJNPHUSITUS
9. IIpoBeTpuBanue OIIK-4 OCHOBHBIE CXEMBI | MOJIb30BaThCsl MpHOOpaMu | mHpopManuei 0
TOPHBIX BHIPA0OTOK H [1K-3 MPOBETPUBAHUS TOPHBIX | KOHTPOJIS PYAHUYHOH | MpenenbHO JOIMyCTUMBIX
ropHocnacarejbHoe BBIpaOOTOK | npasuia | arMochepsl U | 3HAYCHUAX
aeno. Oe3omacHocTH MPU | UHIUBHUYaTbHBIMA KOHIIGHTPAIMi BPETHBIX
MIPOBEICHUH CpeICTBaMH 3alUThI ra3oB B  PyIHUYHOU

TOpHOCHACAaTCIIbHBIX pa60T

atMocdepe




2. Kpurtepuii u mKaja oueHoK (opM KOHTPOJIS KOMIeTeHIH i

4.1 Tect

HasBanwne kputepusi ¥ OIICHKU 3HaueHUs

[TporieHT MpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100
KonunuecTBo 0amioB 3a penieHHbIN TECT 2 3 4

4.2 YcTHBIii 0nIpoc HAa NOHUMAHHE TEPMUHOB

HaszBanue kputepusi U OLEHKU 3HayeHust
ITporieHT npaBUIIBHBIX OTBETOB Jo 60 61-80 81-100
KonnuecTBo 0aioB 3a OTBETHI 0 1 2

2.3 BbinosiHeHHe KOHTPOJIbHOI padoThl

43 0aIOB BBICTABISETCS, €CIM CTYACHT pEIIM BCE PEKOMEHIOBAaHHBIC 3aJ1ayH,
NPaBUJIBHO M3JIOKWI BCE BAPUAHTHI UX PEIICHHSI, apryMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON
Ha COOTBETCTBYIOIIME HOPMATHUBHI (€CIIU MO COJIEPKAHUIO ITO HEOOXOIUMO).

23 6anioB BBICTABISIETCS, €CJIM CTYICHT pelni He MeHee 85% peKoMeHJOBaHHbBIX 3a/ad,
NPaBUIHHO M3JI0KUJ BCE BAPHAHTHI PEIICHHS, apTYMEHTHPOBAB UX, C 003aTENbHOMN CCHUTKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPKAHUIO ITO HEOOXOJIMMO).

13 Gaya BBICTABISIETCS, €CITU CTYACHT PElII He MeHee 65% peKOMEHI0OBaHHBIX 3aj1ad,
NPaBUJIBHO M3JIOKUJ BCE BAPUAHTBI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON
Ha COOTBETCTBYIOLIME HOPMATUBBI (€CIIU MO COJIEPKAHUIO 3TO HEOOX0IUMO).

0 GamnmoB - ecnu cTydeHT BbIMONMHUI MeHee 50% 3amaHus, W/WIM HEBEPHO YKazal
BapHUaHTHI PEIICHUSI.

4.4 Pemenue 3a1a4

6 0ayioB BBICTABIAETCS, €CJIM CTYICHT PEIIni BCE PEKOMEHJOBAHHBIE 33aJaul, MPABUIBHO
U3JIOKWJ BCE BAPUAHTBl UX pEIICHUs, apryMEHTHPOBAaB HX, C 00s3aTENIbHON CCHUIKOW Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIU TIO COAEPKAHUIO 3TO HEOOXOIUMO).

3 Oaymra BBICTABISIETCS, €CJIM CTYACHT pelr He MeHee 85% peKOMEHJOBaHHBIX 3ajad,
MPABUJILHO M3JI0XKHIJ BCE BAPUAHTHI PEIlIEHHUs, apTyMEHTUPOBAB UX, C 003aTENbHON CCHUIKON Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU 110 COJIEPKAHUIO ATO HEOOXOIUMO).

0 OamnoB - ecnu cryaeHT pemmn MeHee 50% 3amau, W/WIM HEBEPHO yKas3all BapUAHTHI
pelieHus.

4.5 BpIcTyIIEHHS € TOKJIA0M

3HayeHne OLCHKHU

XapaKkTepuCcTUKa OTBETA
(GastbI) PaKTep

-CTY/IEHT INIyOOKO M BCECTOPOHHE YCBOMII IPOOIIEMY;

-YBEPEHHO, JIOTUYHO, TTOCIEA0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
-ONMpasiCh Ha 3HAHUS OCHOBHOM W JIOTIOJTHUTEIHLHOU JIUTEPATyPhl, TECHO
MIPUBS3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C MPAKTUYECKOM

2 JESITENLHOCTDIO;

-yMeno 00OCHOBBIBAET M apTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
-JIeJIaeT BEIBOALI M 000OIIECHHS,

-cBOOOIHO BIaJ€eT MOHATHAMU

-CTYJEHT TBEPAO YCBOWJI TE€MY, TPaMOTHO M IO CYHIECTBY M3Jaraer ee,
ONMPAsICh HA 3HAHUS] OCHOBHOM JINTEPATYPBhI;




-HC OIO0IMYCKACT CYIICCTBCHHBIX HGTO‘IHOCTeﬁ;

-apryMEHTUPYET Hay4HBIC ITOJOKCHHUS;
-7IeNIaeT BBIBOJLI M 0000IICHNUS;
-BJIaJIEET CUCTEMOM OCHOBHBIX MTOHATHUI

1 -YBS3bIBA€T YCBOCHHBIEC 3HAHUS C IIPAKTUYECKOU JEATENBHOCTBIO;

-CTY/ICHT HE YCBOWJI 3HAUUTEIHHON YaCTH TPOOIIEMBI;
-JIONyCKAeT CYIIECTBEHHbIE OUIMOKUM M HETOYHOCTHU
ee;

-HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
-He GOPMYITHPYET BHIBOJIOB U 000OIICHUI;
-HE BIIAJICCT MOHITHIHBIM ammmapaToM

IPH PacCMOTPEHUU

0 -UCHBITEIBACT TPYAHOCTH B IIPAKTHYCCKOM ITPUMEHCHUN 3HaHPII>'I;

4.6 Ilpe3enTanus

Cmpyxkmypa, cooepaoicanue u Kpumepuu OYeHKU

Onenka (0abn)

CdopmynupoBana 11eib padboThl 0,1
[ToHsATHBI 3a7a4K B X01 PaOOTHI 0,1
Wudopmanys n3noxxeHa mojJHO U YeTKO 0,1
Wnmoctpanyu  ycHIIMBalOT 3()QPEeKT BOCHPUSATHS TEKCTOBOM YacTU 0,1
uH(popMaluu

CrenaHbl BEIBOJIBI 0,1
O6mee odopmiieHue 0,1
Enunbtit ctunes opopmienus 0,1
Tekct nerko untaercs, GOH COUETaeTCs C TEKCTOM U rpaQuKoin 0,1
Bce mnapamerpsl mpugTa Xopomo noaoOpaHbl, pasmep mpudra 0,1
ONTHUMAJIBHBIN M OJIMHAKOBBIM HA BCEX Clangax

KiroueBble cl1i0Ba B TEKCTE BbIIEICHBI 0,1
Uroro 1

4.7 I'pynnoBasi fucKyccusi (YCTHbIE 00Cy:KaeHHsl NP00JIeMbl MJIH CUTYalllH)

Kpurepumn oueHnBanus

Baniabl

¢ 00yJarOIIUCd OpPUEHTHpPYETCS B MpodiieMe OOCYKIASHHS, TPaMOTHO
BBICKA3bIBa€T U 000CHOBBIBAET  CBOM CYXKJICHUS, BIIaJICE€T
npo¢ecCuoHATBHON TEPMUHOJIOTHEH, OCO3HAaHHO MIPUMEHSET
TEOPETUYECKHE 3HAHUsS, MaTepuana Hu3laraer JIOTUYHO, TpaMoTHO, 0e3
OIIMOOK;

® [IpY OTBETE CTYJEHT AEMOHCTPUPYET CBSI3b TEOPHUH C MPAKTUKOM.

¢ O0yJarOIIMICS TPaMOTHO W3JaraeT MaTepuan, OpPUEHTHPYETCS B
npobneMe OOCYXIeHHUsI, BIaACeT MPOPECCHOHATBHOW TEPMHHOJIOTHECH,
OCO3HAaHHO TPUMEHSET TEOPETHUECKHUE 3HAHUS, HO cojepkaHue u gopma
OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH;

® OTBET MPABUIBHBINA, MOJHBIA, C HE3HAYUTEILHBIMH HETOYHOCTSIMH WU
HEJI0CTATOYHO IOJIHBIM.

e 00yUalOIMUiCs W3jaraeT MaTephal HEIMOJHO, HEMOCIeI0BaTEIbHO,
JIOTMTYCKaeT HETOYHOCTH B OMPEICIICHUN MMOHATUM, HE MOXKET JJOKA3aTeJIbHO




000CHOBAThH CBOM CYXK/ICHUS,

® OOHApYKUBACTCA HEIOCTATOYHO INIyOOKOE IOHMMAaHUE H3Yy4EHHOIO
MaTepHana.

4.8 IToaroroBka OIMOPHOI'0 KOHCIIEKTA

OnopHbIA KOHCIEKT - 3TO COKpAlllEHHas 3alKCh
MaTepuana, KOTopas MOMOXET CTYACHTaM CTPYKTYypHUpOBaTh

3HAHUS,

BOCIIPOM3BECTH U3YUYEHHBIM MaTepUAIl IIPU MOATOTOBKE K 3a4eTy.

KpYImHOTo OJIOKa H3y4aeMoro
rpaMOTHO M TOYHO

banabl Conepmafme KOHCIICKTAa
5 3allMCaHbl BCC TEMbI, BBIACIICHBI I''TABHBIC (KJ'IIO‘ICBBIC CJ'IOBa); HCIIOJIb30BaHbI
CHUCTCMbI YCJIOBHBIX O603Ha‘ICHHfl, CHMBOJIOB U T.[.
3 3aI1MCaHbl BCC TCMbI, BbIACICHBI I''TaBHBIC (KJ'IIO‘IGBLIG CJ'IOBa)
1 3aI1rMCaHbl BCC TCMBbI
3. Tunoesuie KOHmMpOJ/ibHble 3a0aHus u MemoouuecKkue mamepuaisl,

onpedenaouiue npoueoypbl OUEHUBAHUA 3HAHUI, YMEHUIl, HABbIKOE W (unu) onvima
O0eAmenbHOCHU, XAPAKMEPUSYIOUUX  YPOGEHD
odpazoeamenvHOl RPOPAMMDBL

5.1 TunoBoe TecT-3aaHMNE
Tect-0Omer Nel

KomnemeHuyuil

6 npouecce 0C60€HUA
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No 3amanus 3ananue Bapuanr otBera OTBETA
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Kaxk HazbIBaeTcs BbI TKa I udpoit 1? .
aK HA3pIBACTC paborka noz urpo HAKJIOHHBIA CTBOJI 3
Kak wHasplBaeTCs TOpHW30OHTaJIbHAs TroOpHas HITOJIBHS 5
BBIPa0OTKA, HE MMEIOIIas HEMOCPEICTBEHHOTO
BBIXOJIa Ha TMOBEPXHOCTb, MPOWACHHAS TIO TpeK 4
5 MPOCTUPAHUIO MECTOPOXKICHUS?
opT 3
KBepIILIar 2

Ipumeuanue. ®opma oTBETa JODKHA BBITJISICTh Tak: Bapuant Ne *(uwucio).
OtBer ***** (maTM3HAYHOE YUCIIO)

5.2 TunoBoe 3aiaHHe HA TMOHMMAHHE TEPMHUHOB M KOHCTPYKTHBHBIX JIEMEHTOB
TOPHBIX BHIPA0OTOK
3aoanue 1
. UTo 03HayaeT TEpMHH «3aIackl MECTOPOKIECHUSI»?
. UTo Ha3BIBAIOT r€OJOTMYECKUMHU 3anacamu?
. Kak nogpasnenstorcs reosiornyeckue 3amnacol?
. UTo 03HauaeT TepMUH «OaTaHCOBBIE 3aMaAChI»?
. UTo 03HayaeT TepMHH «3a0alaHCOBBIE 3aMachl»?
. Kak monpasnenstorcs 6anancoBble 3amachl?
. UTo 03HayaeT TEpMHUH «IIPOMBILUICHHbIE 3arach»?
. Uto Ha3pIBaeTCs KO PUIIMEHTOM U3BICUCHHS
9. Kak o6pasyrorcst motepu?
10. Yro Ha3bIBaeTcs K03 PpUINEHTOM MOTEPh
11. Yto BKIIFOYAIOT B IOHATHE TOPHBIE PAOOTHI?
12. Kak noapa3aenstoT ropHble BBIpaOOTKN?
13. CkobKO 3TanoB BKIIOYAET pa3paboTKa MOJIE3HBIX UCKOMAeMbIX?
14. Ha xakom 3Tarne pa3paboTKH MECTOPOXKIECHUS MPOXOIAT KalUTaTIbHbIE BBIPAOOTKH?
15. Jlns yero mpoxosT KanuTalbHbIE BRIPaOOTKN?
BriOepure mpaBWIBbHBIA BapuaHT OTBETa JJIsl KaKIOrO TEPMHMHA M KOHCTPYKTHBHOTO
JJIEMEHTA U3 CIIUCKA.
Bapuanmuvr omeema x 3a0anuio 1:
1-a) KauecTBO MoOJIE3HOTO HCKOTIAEMOTO
1-6) KonmuecTBo Mosie3HOro HCKOMaeMoro

O JIN N W~




1-8) KauecTBO 1 KOTUYECTBO MOJIE3HOTO UCKOIIAEMOT0

2-a) 3anachel, KOTOpbIe SJKOHOMUYECKH BBITOJIHO pa3pabaThiBaTh

2-60) OG6mwme 3amacel

2-B) 3amachl, KOTOpbIE MO>KHO pa3padaTbiBaTh O TOPHBIM BO3ZMOXKHOCTSIM

3-a) banancoBble 1 HEPOMBIIIJICHHBIE

3-0) banancoBsie 1 3a6anaHCcOBbBIC

3-B) banancoBbie U MPOMBIIIICHHBIE

4-a) Pa3BenanHbIe 3amachl

4-0) N3y4yeHHbIe 3anacsl

4-B) 3amacel, KOTOpbIe 5 KOHOMHYECKH BBHITOAHO UCHOIb30BaTh

5-a) 3anacel, UCIOJIb30BaHUE KOTOPBIX SKOHOMHUYECKH HELEIECO000pa3HO

5-0) 3amacel, UMEIOIINE CI0KHOE 3aJIeTaHue

5-B) 3aracel, KOTOpbIE HE IOJHOCTHIO Pa3BElaHbl U U3YUYEHbI

6-a) [IpoMbIIIUICHHBIC U TTOTEPH

6-0) [IpoMpbIIeHHBIC U 3a0aJIAHCOBBIC

6-B) bayrancoBbIe U 3a0aIaHCOBBIC

7-a) 3amachl, KOTOPbIE TOITICKAT U3BJICUCHUIO

7-0) 3amacel, KOTOpbIE 5KOHOMUYECKH BBITOJTHO pa3pabaThiBaTh

7-B) 3amackl, KOTOpbIE MOKHO pa3padaTbiBaTh 10 FTOPHBIM BO3MOKHOCTSAM

8-a) OrTHouIeHHEe pa3HOCTH OaJaHCOBBIX M JIOOBITHIX MPOMBIIUICHHBIX 3alacoB K
OaslaHCOBBIM 3ar1acaM

8-0) OTtHo1eHue 100bITOM PYIHON MAcChl K 0aIaHCOBBIM 3amacam

8-B) OTHOMIEHNE pa3HOCTH OANAHCOBBIX 3aIACOB U MPOMBIIIICHHBIX 3aI1acOB K JTOOBITOM
pyIHOM Macce

9-a) D10 MOTEpSHHAS YACTh TPOMBIIUICHHBIX 3aI1aCOB

9-6) D10 moTepsiHHAs YacTh OaJTaHCOBBIX 3aMMacoB

9-B) DTO MOTEpSHHAS YaCTh T€OJIOTUIECKUX 3aITacoB

10-a) OTHOIIEHNE Pa3HOCTH OaaHCOBBIX 3aMacoB U JOOBITHIX MPOMBIIUIEHHBIX 3al1aCOB
K TOOBITOM py/HOM Macce OallaHCOBBIX 3aI1acOB

10-6) OtHomeHHe pa3HOCTU TeOJOrMUYECKHX 3alacoB U MPOMBIIUICHHBIX 3alacoB K
OaslaHCOBBIM 3ar1acaM

10-8) OrtHomeHue pa3HOCTH OaJaHCOBBIX 3alacoB M IMPOMBINUIEHHBIX 3amacoB K
OaslaHCOBBIM 3ar1acaM

11-a) [ToaroroBka MoJyie3HOr0 UCKOMAEMOT0 K BHIEMKE

11-0) Briemka 1oie3Horo HCKOMaeMoro

11-B) [loaroTroBka OalaHCOBBIX 3aMIACOB K BBIEMKE M BHIEMKa TPOMBIIIIICHHBIX 3aI1acoB

12-a) Pa3Bennounsie

12-6) DkcrmyaTalinoOHHbIE

12-B) Pa3BeouHbIC U SKCITyaTallMOHHEIE

13-a) /IBa

13-6) Tpmu

13-B) Yetbipe

14-a) BekpeiTus

14-6) [ToaroToBku

14-B) OuncTHOMN BBIEMKHU

15-a) JInst mocTymna K MeCTOPOXKICHUIO

15-0) J{ns TpaHCIOPTHPOBAHUS PYAbI

15-B) Iy mpoBeTpUBaHUS pyIHUKA

Kirou: 1-3); 2-2); 3-2); 4-3); 5-1); 5-1); 6-1); 7-3); 8-2); 9-2); 10-1); 11-3); 12-3); 13-2);
14-1); 15-3).

3.3 3aganue 1J1s1 BHINOJHEHUS] KOHTPOJILHOH padoThl



KonTpoabHast padora Ha Temy: «Pac4éT B3auMMHOI0 MoJiosKeHUsI 3200€B OYMCTHBIX
U MOATOTOBUTEIBHBIX BHIPA0OTOK B IKCIUIyaTHPYEMOM BbIEeMOYHOM I0JI€»

OTuUM pacy€ToM pelaeTcsl cleAyrolas 3ajgada: YCTaHOBUTH, TIE JTOJKHBI HAXOJIUTHCS
3a00U MOJArOTOBUTEIBHBIX BBIPAOOTOK HA MOJTOTABIMBAEMOM BBIEMOYHOM I10JI€ MPU JAaHHOM
MOJIOKEHUU OYUCTHOTO 320051 B 9KCILTYaTUPYyEMOM BBIEMOYHOM TIOJIE.

I'paduueckass MoJenb U UCXOJIHBIC JAAHHBIC UL ONPEAETCHHUS B3aHMMHOTO ITOJIOKEHUS
3a00€B OYMCTHBIX W TOJTrOTOBHUTEIBHBIX BBIPAOOTOK IMPHU BBIEMKE YIJISi B BHIEMOYHOM IIOJIE
IPSIMBIM XOJIOM:

Hcxoonvte oannvie: Ha rpaduyeckoil MOeNId MPUBEICHA cXeMa K pacuéTy B3aMMHOTO
MOJIOKEHUST 3a00€B OYMCTHBIX M IOATOTOBUTENIBHBIX BBIPA0OOTOK B  OJHOCTOPOHHEM
OpemcOeproBoM (BBIEMOYHOM) IIOJIE C JOCTaBKOHM yriisl K mepenneMmy opemcoepry. TpeOyercs
YCTaHOBUTH TIOJIOKEHUE 3a00€B TOJATOTOBUTEIBHBIX BBIPAOOTOK TpPU CICAYIOIIUX HCXOMHBIX
JMaHHBIX: paccTosiHue Mexay opemcOepramu L, = 1000 M; mupunHa 1enuka MEXIy pa3pe3sHou
neuybto U OpemcOeproM a =8 M; pacCTOsHHE, KOTOpO€ OCTa€Trcs MPONTH JiaBe BEPXHETO
nojdTaxka, L, = 500 m; HakimoHHas BbicoTa 3Taxa h, = 450 m; GpemcOepr, XOA0K U pa3pe3Hast
NeYb MPOXOAITCS OJHOBPEMEHHO CO CKOpPOCTBIO V, = 120 m/Mecsi, CKOpOCTh MPOBEICHUS
OTKaTOYHOTO IHITpeKa MapaielbHO ¢ mpocekoM - V,, = 200 M/Mecsll; CKOPOCTh MOABUTaHUS
OYHCTHOTO 32004 V, = 65 M/Mecs1L.

TI'pagpuueckan moodenv — onunnvie cmonbvl ¢ 0OCMABKOL yeiisi K nepednemy opemcoepey

Anzopumm pewenus.

1) Ha »skcrmumyaTupyeMOM BBIEMOYHOM ToJie (rpaduueckas MOJEIb) BBIOHMPAIOT TOT
OUYHUCTHOM 3200 (M3 yKcaa OJHOBPEMEHHO paboTAONIUX), KOTOPBIH MPEKpaTUT CBOIO paboTy
NEPBBIM, U ONPENIEISIOT BpeMs Ha J0pabOTKy 3TUM 3a00€M CBOMX 3aracoB 1o (popmyie

t, = L,/V,, mec. 1)

rrne L, - paccrosiHue, KOTOpOE OCTaéTCsl MPOUTH OYMCTHBIM 3a00€M B BHIEMOYHOM IIOJIE,

V, - CKOPOCTb TTOJBUTAHMS OUYUCTHOTO 320051, M/MECHIII,

Vo = VN, =21,7rn, (2

3neck N,, - uncno padounx aneit B mecsue (N, =21, 7 gas);

V. - CKOPOCTb TOJIBUTAHUS TIPOXOAUECKOT0 320051, M/CYyTKH;

I - TOJBUTaHKE OYMCTHOIO 32005 3a UK, M;

Ny - YUCIIO LIUKIIOB B CYTKH.

t, = 500/65 = 7,7 mec.

2) YcraHaBnuBaeM pe3epB BPEMEHHU IO MOATOTOBUTENBLHBIM paboTaM, KOTOPHI 0OBIYHO
npuHuMaroT t,., = 1-2 wmec. CrenoBarenbHo, 3a00i B HOBOM BBIEMOYHOM IIOJIE,
COOTBETCTBYIOIIUHN 320010, KOTOPBIN MPEKPATUT CBOIO pabOTy B AKCIITyaTUPYEMOM BBHIEMOYHOM
T0JIe, JIOJDKEH OBITh MOATOTOBJICH K OYUCTHON BBIEMKE 32 BPEeMs

th =t - thes = (LolVo) - tyes, Mec. 3

th=7,7-2=57 mec

3) [loxcuuraem, Kakue UMEHHO Hape3HbIE U MOATOTOBUTEIILHBIC BRIPAOOTKHU, U HA KAKYIO
WX JUTMHY MOTYT OBITh MPOMACHBI B MOJATOTABIMBAEMOM ITOJIE€ ISl OTKPBITHS HOBOT'O OYHMCTHOTO
32005 B3aMeH 32005 B 9KCILTyaTHPYEMOM BBIEMOYHOM IIO0JIE.



I[Ipu »oTomM Bpems, 3aTpadyMBacMoOe Ha MPOBEACHHUE HAPE3HBIX  BHIPAOOTOK,
MOJICYMTHIBAEMOM B IIOCJIEIOBAaTEIbHOCTH, KOTOpas sBiseTcs oOpaTHOM (akThueckoit
MOCJIEI0BATEILHOCTH MPOBEICHUS STUX BBIPaOOTOK.

Bpemst mpoBenenus 6pemcoOepra, XoI0Ka U Pa3pe3HON MeUH OMpelesieTcs BBICOTON
3Ta)ka U CKOPOCTH MPOBEJICHHS JTI0O0T0 M3 HUX I10 cieayroulei hopmyie:

topern = Ns [ Voper =450 /120 = 3,7 5mec.

3a ocTaBmieecs BpeMs JI0 3aBEPIICHUS OYHUCTHBIX PadOT B JKCIUTyaTHPyeMOM 3a0oe,
KOTOpOE€ OIpeNessieTCs] 32 BBIYETOM PE3EPBHOIO BPEMEHU PA3HOCTHIO OOIIEro BpeMEHU Ha
MPOBEICHHUE MOJITOTOBUTENIbHO-HAPE3HBIX paboT 5,7 MeC. U BpEMEHEM Ha MPOBEICHUE HApE3HBIX
pabort 3,75 mec., ITPEeKU MPU CKOPOCTU UX mpoxoaku 200 M/mMec. OyayT MpoiaeHsl Ha JIUHY L.

3HaueHue ITUHBI TPOXOKU MITPEKA OMPEACIUM TI0 CIIeAyoIel hopMyie:

L=t —topen) / Vi = (5,7 —3,75) - 200 = 395 m.

Wtak, npu JaHHOM TIOJOXKEHUH OYHCTHOTO 32005 MITPEKH, MOATOTABIMBAIOIINE HOBOE
OpemMcOeproBoe moJje, JOJKHO OBITh YK€ MPOIICHHBIM Ha JUTUHY

L,» =1000 — 395 = 605 m

CymMMma OTpe3KOB BpPEMEHH, 3aTPAau€HHOTO Ha IMPOBEJIEHUE OTACNIbHBIX BBIPAOOTOK, U
BpeMsi, OCTaBIIECECS JI0 3aBEPIICHUS OYHCTHBIX PAOOT B HIKCIUIyaTHUPyeMOM 3aboe JOoJKHa
COCTaBIISITh PABEHCTBO

rae | = 1,2,....., N — 4UCJIO MOATOTOBUTEIbHO-HAPE3HBIX BHIPAOOTOK, MOATOTABINBAIOLINX
HOBOe OpemcOeproe mone; 1, - ocraBmieecs A0 3aBEpIICHHS OYHCTHBIX paboT B

IKCILTyaTUpyeMOM 3a00€ BpeMs.

2t =375+195=25, 7 mec.

W3 pesynbrata pacuéra mo dopmyne (3) cienyer, uro t,, = 57 mec. CnenoBarensHo,
yCIIOBUE PAaBEHCTBA (4) BBINOIHEHO.

I'pagpuueckue moodenu u ucxoouvle OanHvle 3A0AHUIL 01 ONPEOEIeHUA 63AUMHO20
nonoxycenun 3a00€6 OYUCHMHBIX U NOO2OMOEUMETbHBIX GbIPAOOMOK NPU 6bleMKe y2ii 6
6b1€MOYHOM NOJIE OOPAMHBIM X000M:

3HavyeHMs TapaMeTpPOoB sl BADHAHTOB 3aJaHus

[Tapametpsl Bapuantet

1 2 3 4 5 6 7 8 9 0
Ly B Texcre | 1000 | 1400 | 1000 | 1400 | 1000 | 1400 | 1000 | 1200 | 1000
L, Bapuanrta | 600 700 | 600 | 700 | 600 | 700 | 600 | 650 | 600
h, Nel 400 500 | 400 | 500 | 400 | 500 | 400 | 450 | 400
a 3a1aHus 20 20 20 20 20 20 20 20 20
Vv, 1 100 110 | 110 100 80 80 85 80 90
Vi 200 220 | 220 | 200 | 150 | 150 | 160 150 | 165
Vo 65 70 70 65 50 50 55 50 60
b 10 10 10 10 10 |10 10 10 10

3aoanue 1. Bapuant Nel. Ha rpaduueckoit mogenu Nel, mpuBeseHa cxema K pacuéry
B3aMMHOTO MOJI0KEHHS 3a00€B OUNCTHBIX M MOATOTOBUTENILHBIX BEIPAOOTOK B naHenu. Jlano: L,
= 1200 M — nnuHa KpbUa naHenu; L, =650 M - paccrosiHue, KOTOpoe OcTaéTcs NpoiTH nase; h, =
450 M HakJOHHas BbBICOTa sipyca (pa3pe3Hod meuw), a = 18 M — mupuHaA IeNUKa YT,
ocTaBisieMoro y opemcoepra (aHeJIbHOr0); MOPSAA0K OTPAOOTKHU SPYCOB B MaHENTH — 0OpaTHBIH;
CKOPOCTh MPOBEICHUS pa3pe3Hou reuu V, = 100 m/mecs, mrpeka - V,, = 200 m/Mecs1r; CKOpoCTh
MOJIBUTAHUSI OYUCTHOTO 32005 V, = 65 M/Mecsi. TpeOyercs yCTaHOBUTH MOJIOKEHHE 3200€B,
MOJIFOTaBIUBAIOLINX HOBBIN SIPYC.

I'paguueckan moodenv Nel - - cnapennvie cmondbl nPU NAHETLHOU NOO20MOBKE,
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3HaueHus IapaMeTpOB Ul BAPUAHTOB 3a/laHuUs
[TapameTpsl Bapuane!
1 2 3 4 5 6 7 8 9 0

Ly B Texcre | 1000 | 900 | 1500 | 1000 | 1300 | 1200 | 1400 | 1600 | 1300
L, BapuanTa | 600 | 400 | 600 | 700 | 600 | 700 | 600 | 650 | 600
h, Nel 400 | 450 | 400 | 500 | 400 | 500 | 400 | 450 | 400
a 3a1aHus 20 20 20 20 20 20 20 20 20
Vy 2 120 110 | 110 | 100 80 80 85 80 90
Vi 200 | 220 | 220 | 200 150 | 150 160 | 150 165
Vo 65 70 70 65 50 50 55 50 60
b 10 10 10 10 10 |10 10 10 10

3aoanue 2. Bapnant Nel. Ha rpadudeckoit mogenu Ne2, npuBesieHa cxema K pacuéry
B3aMMHOTI'O IOJIOXKEHUSI 3a00€B OUMCTHBIX M MOJTOTOBUTENBHBIX BHIPAOOTOK B OJJHOCTOPOHHEM
OpemcOeproBoM (BBIEMOYHOM) TOJI€ C JIOCTaBKOM K 3ajHeMy OpemcOepry. JlaHo: paccTosiHue
Mexay opemcoepramu L, = 900 M; mmprHa EIrKa MEXIy pa3pe3Hoi neynio u opemcoeprom b
=8 M; paccTosiHuE, KOTOpO€E OCTAETCsl MPOITH JlaBe BEpXHEro mnojadTaxa, L, = 400 M; HakIOHHas
BbICOTa 3Taxa h, = 450 M; CKOpPOCTh MPOBEACHUS pa3pe3Hou meun V, = 120 m/mecsIl, mrpeka -
V, = 200 m/Mecsl; CKOpOCTb MOJBUIAHUS OYMCTHOro 3abost V, = 65 m/mecau. Tpebyercs
YCTaHOBUTH TOJIO’KEHUE 3a00€B MOATOTOBUTENIBHBIX BHIPAOOTOK.

I'pagpuueckan mooeny No2 - onunnvie cmonbvl ¢ 00Cmagkou y2isa K 3a0Hemy bpemcoepzy
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3HaquI/IH HapaMeTpOB JJIsL BapI/IaHTOB 3aaHUuA
I BapuaHnTsl
apamMetpet 1 2 3 4 5 6 7 8 9 0
Ly B tekcre | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800
L, BapuanTta | 600 700 600 700 600 700 600 650 600
h, Nel 400 500 400 500 400 500 400 450 400




3aganua 3 | 20 20 20 20 20 20 20 20 20

Vi

100 | 110 | 110 | 100 80 80 85 80 90

Viu

200 | 220 | 220 | 200 | 150 | 150 | 160 | 150 | 165

65 70 70 65 50 50 55 50 60

10 10 10 10 10 |10 10 10 10

3aoanue 3. Bapuant Nel. Ha rpaduueckoit monenu Ne3, nmpuBeneHa cxema K pacyéTy

B3aMIMHOT'O TOJIOXKCHHSI 3200€B OYHMCTHBIX M MOATOTOBUTEIHHBIX BHIPAOOTOK B JIBYXCTOPOHHEM
opemcoOeproBom mosie. JlaHo: pacctosHue Mexay OpemcOepramu L, = 1700 Mm; paccrosHwue,
KOTOpOE 0CTaéTCsl MPOMTH JIaBe BEPXHEro mojadTaka, L, = 450 M; HakJIoHHas BeICOTa dTaxka h, =
500; ckopocTh mpoBeneHus paspesHor meuu V, = 130 m/mecsn, mrpeka - V,, = 200 m/mecsir;
CKOpPOCTh TIOJIBUTAHUSI OYUCTHOTO 32005 V, = 65 M. TpebyeTcst ycTaHOBHTH MOJIOXKEHHE 3a00€B
MOJATOTOBUTENILHBIX BBIPAOOTOK.

I'pagpuueckasn mooenv No3 - onunnvle cmoibbl ¢ 08YCMOPOHHUMU Opemcoepeamu
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3.4 Ilpumeput pewrenusn 3a0au.

3anaua 1. [Ipu pacuere mapamerpoB BBP 11 oT60MKN py/bl CKBa)XKUHHBIMH 3apsiiaMu,

HOJIy4eHBI CIEIYIOIINe 3HaueHus: Macca 3apsanoB — Q, = 550 kr, BMECTUMOCTb 1 M CKBa)KHUHBI —
g = 8 kr/M. [Ipu BeimonHeHnu rpadudeckoil 4acTu paboThI MONTYYEHO, YTO (DaKTHUECKas ATMHA
BCEX CKBOXHHHBIX 3apsnoB L, = 72 M. [IpousBectu mpoBepKy NpaBMILHOCTH pacyeTa.

Aneopumm pewenusi:

1) OnpenenuTh pacueTHYIO JINHY BCEX CKBAKUHHBIX 3apAI0B:
L,=Q,/q m

L, = 550/8 = 68,75 m.

2) Onpenenuts HaKTUUECKYIO MACCY BCEX CKBaKMHHBIX 3apsi/I0B!
Qp =L xe;

Qp=72-8="576 ke

3) CpaBHuTh (aKTUUECKHE BEIMYMHBI [JIMHBI ~ MAacChl 3apsjoB C PACUETHBIMU

3HayeHusAMU. [Ipu mpaBUIBLHOM pacuéTe pacxoKAeHHe He JODKHO mpeBbimaTh 10-15% :

Aa=(1Qp- Q) / Qp) - 100% = (10-15)%
Aq=(|576 - 550| / 550) - 100% =4,7% = (10-15%) - ycnoBue BhimonHsETCA.,

3agaua 2. OnpeaenuTts ce0ECTOUMOCTh TPAHCTIOPTHPOBAHUS PYIbI ABTOCAMOCBAIAMH.
HUcxoonwvle oannuvie:

ABTOMOOMIIBHBINA Napk cocToMT u3 13 mammH (u3 HUX N, = 10 HeoOxomumo s

OKCILTyaTallui B TCUCHHUE CMGHBI);

CroumocTts 1 aBTOCAmMocBana — 25 MIIH.pyo0.;

I'omosoit honxa 3apaboTHOM mIaThl — 24 MITH.py0./TOI;

OT4ncneHus Ha CONMANbHBIC HYXKIbI — 35%/TO;

Hopwma amoptu3zanuu — 20%/rox;

Otuncnenus Ha u3Hoc muH — 100%/ron, mpu ctoumoctu 1 koneca — 250 ThIC. pyo.;
Pacxonpt Ha 'CM miist 1 = 1 1BIC.pYO./CM;




KonnyectBo pabounx cmen B mecsite — 30.

Aneopumm peuwtenus.

1) Onpenenuts cymmy otuucienuit Ha ECH: C, = 0,35* C,,,. (tne C;,, — rogoBoii ¢hoH/
3apa0OTHOM IJIaThl MAIIMHUCTOB);

C,=0,35%24 = 8,4 MmiH.py0./TO7

2) Omnpenenuts cymmy amMopTH3anMOHHBIX OTYMCIeHHH: Cy,=0,2 ~Cye n  (rae Cye —
CTOMMOCTB OIHOTO aBTOCAMOCBAaJIa, N  — MHBEHTAPHOE KOJIMYECTBO aBTOCAMOCBAJIOB);

Cyy=0,2 25 - 13 = 65 muH.py0./TOI

3) Ompenenutb CyMMYy OTYHCICHMH Ha W3HOC muH: C, - CLN s n, (rme ct, -
CTOUMOCTH OJHOTO Kojeca 250 Teic. py0., N,— KOIMYECTBO KOJIEC Y OJHOTO aBTOCAMOCBAla,
MIPUHUMATH = 4);

C = 250+4+13 = 13 muH. py0./TOSI.

4) Onpenenuts rogoBbie oTurcienus Ha ['CM;

Cren = Ngp * npey (roe - pacxons! Ha 'CM ans 1 mammnzel B cMeny; N, — unciio pabounx
CaMOCBAJIOB B CMEHY; My, — UUCIO0 pabOUUX CMEH B MECHIL;

Cren = 1000 - 10 - 30 =300 TBIC. pYO./TOL.

5) B nrore BEIMMCIUTB CE0ECTOMMOCTD TpaHCIOPTHPOBaHus 1 ToHHBI pyabl: Cy,, = Csy, +
CH + CaM + Cm + Cec,w

Cup = 24+ 8,4+ 64 + 13 + 0,3 = 109,7 mnn./rox

3agaya 3. Omnpenenuts 49Huca0  pabounmx  TPAHCIOPTHBIX — aBTOCAMOCBAJIOB
9KCIULYaTUPYEMBIX PYJHUKOM:
Hcxoonvie dannvie:
O6beM Ky30Ba aBTOCaMocBaa — 16 M3;
KoadduumeHT ncnonp3oBaHus MauHbl B TeYeHUE CMEHBI TpuHATH — 0,8
Koadduuuent ucnonszoBanus rpyzonogbemMHocty — 0,9
Y nenbHEI Bec mopossl — 3,0 T/,
JTUTensHOCTh CMEHBI — § yac.;
JUTUTETFHOCTh BCIIOMOTATEIBHBIX OMNEpaliii M pPerJaMeHTHPOBAHHBIX IEPEPHIBOB —
50MuH.;
JnrensHocTh 1 peiica — 14 MuH.;
I'omoBas mpou3BOAUTENBHOCTD PYAHUKA — 7 MITH.T./TO;
KomngectBo pabounx cMeH B CyTKax — 2;
KomnnuectBo pabounx aneii B mecsiie — 30.
Aneopumm pewenus:
1) OmpenenuTs CMEHHYIO MPOU3BOAUTENBHOCT, | TPAaHCHOPTHOW  MAIIMHBL:
o - 60- (T = Tw) - Vi K 7K,
CM t

p

ym, (tme T

cMm !

TH3 - JIUTCIBbHOCTD CMCHBI u

MOATOTOBUTENHHO-3aKIIOYUTENHHBIX ONEPAIii  COOTBETCTBEHHO, U.; VI<y3 —00BeM Ky30Ba

aBTOCaMOCBaja, M3; k — KOE)(b(I)I/II_II/ICHT HCIOJIB30BaHUA TPY30IIOABEMHOCTH; ) — IIJIOTHOCTDH

ur

v 3.
pyaHnoun MaccChl, KI/M , k“_ KOB(I)(pI/ILII/ICHT HCIIOJBb30BaHMA MalllMHBI B TCUCHHC CMCHBI, tp_

JUTUTENILHOCTH | pefica, MUH.);

_ (60-*8-50)-16-0,9-3,0-0,8

Q., = =1061,486m;
o 14
2) OnpenenuTb CMEHHYIO IPOU3BOAUTEIBHOCTD PYIHHUKA!
Al = n—"am, (tne 4., — romoBas NPOM3BOAMTENBHOCTb PyAHHMKA, T; N N, —
JH CM

KOJIMYECTBO PabOYMX JTHEW B rOy M KOJIMYECTBO pabOYMX CMEH B CyTKaX COOTBETCTBEHHO);



g = 1900000 _ o705 5
" 30%12%2

3) BblumcauTe YUCIO padoYMX aBTOCAMOCBAJIOB, O3KCIUIYaTHPYEMBIX PYIHHKOM,
pa3eliiB CMEHHYIO MPOW3BOJAUTEIHHOCTh PYJHUKA Ha CMEHHYIO MPOU3BOAUTEIHLHOCTH OIHOTO
aBTOCAMOCBAJIA.

Ngem = 9722,2/1061,486=9,16 mammn. [Tpuaunmaem 10 mamuH.

3agaua 4. OmnpenenuTh CONPOTHBICHUE IEPEMEIICHUIO CKPENepHOi JIeOeaKHn B
IPY’>KEHOM U MOPOYKHEM HAIPAaBIICHUSX, a TAKKE Maccy py.ibl JOCTaBIseMOl B KoBIIE 3a 1 peiic
¥ CMEHHYIO ITPOU3BOIUTEIILHOCTh CKPETIEPHON YCTaHOBKH:

Hcxoonvie dannvie:

ConpoTHuBiIeHHE TIEPEMEIICHHUIO TPYy3a B CKperepe 1o noyse Beipadbotku — 11 kH;

ConpoTHuBieHHE TEPEMELICHUIO CKperepa Mo MmouBe BbIpadoTku — 2,5 kH;

ConpoTHBIICHHE TIEPEMEIICHUIO pa00OYNX KAaHATOB O MOYBY BhIpadoTku — 155 H;

Ycunue nputopMakuBaHus xojoctoro 6apadana — 2 kH;

O0vem xoBma — V.= 0,9 M3;

[InoTHOCTH TOPHOM Macchl — p = 2,2 /M

Koaddunment 3anomuenus kopma — &, = 0,5.

Koaddunuent ucnonbp3oBanus yCTAHOBKH B TeUeHUE CMEHBI — k; = 0,6

[IponomxuTenbHOCTh CMEHBI — ¢y = 6 4.

JlnuHa ckpenepoBanus L = 50 m

CkopocTh OBMXXKEHUS TpyXEHOTOo cKkperepa — V. = 1,25 m/c.

CKOpOCTh ABMIKEHUS MTOPOXKHETO cKperepa — Vy = 1,25 m/c

[IponomxuTenpHOCTD Nay3 NpU NEpeKIIoueHun ckpernepa —t, =13 c.

Aneopumm pewenus:

1) OnpenenuTh CONMPOTUBIICHUE TIEPEMEILICHUIO CKpPETepa B TPYKEHOM HaIpaBICHUU:

W, =W, +W, +W; +W,, H (rme W1 — compoTuBIicHIe MepeMeIeHHIO Tpy3a B CKperepe

1o noyse BeIpaboTkH, W7 — compoTHBIIEHHE NTEPEMEILIEHHUIO CKpernepa Mo nouyse BeipaboTku W3 —
COMPOTUBIICHUE TME€PEMEIIEHUI0 pabdoyux KaHaTOB O mouBy BbIpaboTku W, — ycuiue
MPUTOPMAKUBAHUS X0JOCTOro OapadaHa);

W,, =11+2,5+ 0,155 + 2 =15,655kH

2) OmnpenenuTh CONPOTHBIICHHUE MEPEMEIIECHUIO CKperepa B MOPOYKHEM HaINpaBIICHUU:
pacyeTr BeIETCsl aHAIOTUYHO CONPOTUBIICHUIO NMEPEMELICHUs B IPYKEHOM HalpaBJeHUH, HO 0e3
ydeTa CONpOTUBIICHHS IepeMEIIEeHHIO Ipy3a B ckpenepe — Wy;

W, = 2,5+ 0,155 + 2= 4,655kH

3) Beruncnuth Maccy pyabl focTaBisieMoil B koBie 3a 1 peiic mo gopmyie:
G, =1000V K, (rme V.— o0beM KOBIIA CKpemepHOil nebemkn, M°, y — IUIOTHOCTH

pPYIHOM Macchl, ™% K ,— K09((UIIMEHT 3aM0THEHUS KOBILIA).
G, =1000*%0,9*2,2*0,6 =1188ke

4) OmnpenenyM MPOU3BOAUTENILHOCTh CKPENEPHON YCTaHOBKH, T\CMEHY, IIPU TOTPY3Ke B
PYAOCIYCK:

3agaua 5. Onpenenuth TOJNIIMHY HaOpPBI3rOETOHHOW Kpemu Ui KpOBJIM BBIPAOOTKHU
IPSAMOYTOJIbHO-CBOIYATON (POPMBI MOMEPEUHOTO CEUEHUS:

Hcxoonvie dannvie:

[Ipenen npounoctu maccuBa Ha pactsikeHue — 38 Mlla;

MakcumanbHOE HanpspKeHUE Ha KOHTYpe BhIpaboTku — 30 MIla;

HMHTEHCUBHOCTH HOPMATUBHOIO JIABJICHUs CO CTOPOHBI KPOBJIU 50*10°Ia;

Koaddumment neperpyzku — 1,2;



Koadduuuent ycnosuii padotsr — 0,85;

ConporuBienne HaOpwI3roeToHa pactsokenuio — 1,4 Mlla.

Aneopumm pewienus:

1) Onpenenuts ko3¢ PULIMEHT 3amaca MPOYHOCTH MTOPO KPOBIIH:

Ny = Rylomax (rme R, — mpemen mpounocTH MaccuBa Ha pacTskeHHe, I1a; Omax
MaKCHMaJbHOE HAPSDKEHUS Ha KOHTYpEe BbIpaOoTkH, [1a);

n, = 38/30 = 1,27

2) Ilpu Hanm4muM 3amaca MPOYHOCTH (71, >1) TONIMHY HAOPHI3TOETOHA PACCUUTHIBATH C
YYETOM BEITUIHMHBI 1,

‘n
qH u (FI[C qn — MHTCHCHUBHOCTHh HOPMATHBHOI'O JAaBJICHHA CO CTOPOHBI
m,-o,-n,

0=0,35-

kposiu, Ila; n

n

— KOOQ(UIUEHT meperpysku, M;— KOdPGUUMEHT yCIoBHA pabOThL, O, —
COTNPOTHUBIICHHE HAOPBI3TOETOHA pacTsHKEeHUIO, [1a).

50*1,2
0,85*1,4-*1,27

0=0,35-

=22cm

9.5 Pekomenoayuu no co30anuio npezeHmayuu

AJTOpUTM CO31aHUS TPE3EHTAINH

1 sTam — onpezesieHne EeTU MPEe3eHTAIUN

2 9Tan — noApoOHOE pacKpbITHE UH(POpPMALIHH,

3 9Tar - OCHOBHBIE TE3UCHI, BHIBOJIBI.

Cnenyer ucnons3oBarb 10-15 crnaiinos. [Tpu sTom:

- TIEPBBIN CHalJ — TUTYIbHBIN. [IpenHazHadeH s pa3MeleHnsl Ha3BaHUs NTPE3CHTAUH,
MMEHHU JIOKJIJYMKa U €r0 KOHTAaKTHON MH(pOpMAIUY;

- Ha BTOPOM cCJjaiific HEOOXOIMMO pPa3MECTUTh COJIEp)KaHHE IPE3CHTAIUU, a TaKXKe
KpaTKO€ OMMCAaHNE OCHOBHBIX BOIPOCOB;

- C€ OCTaBILIMUECS CJIaiiIbl UMEIOT HHPOPMATUBHBINA XapakTep.

OO6blyHO TOJa4a MHGOPMAIUU OCYIIECTBISETCA MO IUTAHY: TE3UC — apryMEHTaIus —
BBIBOJI.

Pexomenoayuu no cozoanuio npezenmayuu.

1. YutaGenbHOCTh (BUAMMOCTD M3 CaMbIX JAJTbHUX YTOJKOB MOMEIICHUS U C Pa3IMYHBIX
YCTPOKMCTB), TEKCT AOJDKEH ObITh HaOpaH 24-30-piM mpuQTOM.

2. TmatenbHO CTPYKTYpHUpOBaHHASI MH(DOpMAIIHSL.

3. Hanmnume KOpPOTKMX M JAKOHWYHBIX 3arOJIOBKOB, MApPKHPOBAHHBIX W HYMEPOBAHHBIX
CITUCKOB.

4. KaxxnoMy moJiokeHuo (Maee) HaJo OTBECTH OTAENbHBIN ab3all. [ maBHYIO HACI0 HAI0
BBUIOXKHUTH B MIEPBOM CTpOKE ad3ara.

5.Acnonp30Bath TabnuuHble GOPMBI IPEACTABICHUS HHPOPMAIUH (AHarpaMMBbl, CXEMBbI)
JUTSL WULTIOCTPAIMK BaXKHEUITNX (PAKTOB, UTO AACT BO3MOXKHOCTH MOAATh MaTepHall KOMIIAKTHO U
HaTJISITHO.

6. 'paduka nomkHa OPraHUYHO TOTIOTHSATH TEKCT.

7. BeicTymuieHue ¢ nmpe3eHTanuen amurces He 6osee 10 MUHYT;

5.6 Ilpumepnas memamuxa 00K1a008

1. Cxembl BCKpPBITHUS KpPYTOMAJAIOIIMX MECTOPOXKICHUNW W NPUMEHSEMbIE B TaKUX
YCIOBUSAX MPOXOIYECKUE KOMILIEKCH TOPHOTO 000pYyI0BaHUSI.

2. CxeMbl BCKPBITHSI TOPU3OHTAIBHBIX M MOJOTUX MECTOPOXKACHUM M NPUMEHSEMbIEC B
TaKHUX YCIOBUSIX MPOXOJUECKHE KOMILJIEKCHI TOPHOTO 000PYIOBAHHUS.

3. CxeMbl BCKPBITUSI HAKJIIOHHBIX MECTOPOXIACHUN M MPUMEHSEMbIE B TAKUX YCIOBHSIX
MPOXOYECKHE KOMILJIEKChI TOPHOTO 000PYAOBAHHUS.



4. OCHOBHBIE TUTIBI M KOHCTPYKTHBHBIC IMAPaAMETPhI PACIIONIOKECHHSI BPYOOBBIX 3apsioB B
MPOXOTYECKUX 3a0051X.

5. Cxembl OTOOWKM W WX peEryJupyeMble MapamMeTpbl B CHCTEMax pa3pabOTKu C
MIPUMEHEHUEM LIITYPOBBIX 3aPs/I0B.

6. Cxembl OTOOWKM W WX peryJupyeMble MapamMeTpbl B CHCTEMax pa3paboOTKu C
MIPUMEHEHHUEM CKBaKUHHBIX 3aps/10B.

7. TexHONOTHYECKHUE CXeMbI B (DAKTOPBI, BIMSIONINE HA TPOU3BOJUTEILHOCTh JOCTABKU
CaMOXOJIHBIM 000PYyIOBaHHEM.

8. JlocTtaBka pyIHOM Macchl CUJION B3phIBa.

9. CriocoObI U UCIOIb3YEMbIe MaTEpUaIbl AJIs MOAAEP>KaHUS TOPHBIX BHIPAOOTOK.

10. CxkBaxkxuHHas1 JOOBIYA MTOJIE3HBIX NCKOITAEMBIX.

11. I'paduueckrie MOeTH M KOHCTPYKTUBHBIE DJIEMEHTBI CUCTEM Pa3pabOTKU YroJbHBIX
MECTOPOKACHUM.

12. I'paduueckrie MOAeNU U KOHCTPYKTHUBHBIE 3JEMEHTHI CHCTEM Pa3padOTKH PYyIHBIX
MECTOPOKACHUM.

5.7 IlpumMepHbIe BONPOCHI AJIsl TPYNIIOBOI JMCKYCCHHU

1. Kakue crioco0sl pa3pylieHusi TopHbIX nopoJ Bel 3Haere?

2. Kak Bbl MokeTe onucarh CyIIHOCTb IPOLECCOB MEXaHUYECKOTO Pa3pyLIeHHUs TOPHBIX
nopon?

3. Uto sABnseTcs OCHOBHBIM KJIACCU(DULUUPYIOIIMM IPU3HAKOM JICJIEHUS CHCTEM
pa3paboTku Ha Ki1acchl B kiaccudukarym akaa. M.U. Aromkosa?

4. Kaxkwue xnaccel cucteM o M.U. AromikoBy Bel 3Haete?

5.8 Bonpocsl k 3k3amMeHy

Caenenust 00 OCHOBHBIX ITapaMeTpax MECTOPOXKIAECHUN MOJIE3HBIX HCKONAEMBbIX.
TexHom0rNM pa3paboTKU MECTOPOXKAECHUH MOJIE3HBIX UCKOTIAEMBIX.

["opuble BeIpabOTKU. I'OpHbIE NpeANPUATUS U BUIbI UX TPOAYKLIUU.
ITpon3BOACTBEHHBIN KOMIUIEKC TOPHOTO MPEATPUATHS Ha 36MHON TOBEPXHOCTH.
OcHOBHBIE CBE/IEHHS O CBOWCTBAX TOPHBIX MOPO/I.

Crioco0b! pa3pylIeHus: TOPHBIX MOPO/I.

MexaHuueckoe pa3pyleHue FrOpHbIX MOPOJI.

Pa3pyiienue ropHbIX MopoJ MOCPeACTBOM B3pbIBaHUs 3apsiioB BB.

['unpaBnuueckass oTOONKa ropHbIX MopoA. Jpyrue crnocoObl pa3pylieHHs] TOPHbBIX

CoNR~ LN E

MIOPO/I.

10. CiocoOpl  TmepeMemeHnsi TOPHOM MacChl: IOTPY30YHBIMH ¥ IMTOTPY30YHO-
JOCTAaBOYHBIMHM MAIIMHAMH, KOHBEHEPHBIM, PEIbCOBBIM U TPYOOIPOBOAHBIM TPAHCIOPTOM;
MOIEMHBIMH YCTAaHOBKAMU; TPAHCTIOPTHBIMU KOMITJIEKCAMU M YCTPOWCTBAMH.

11. OcHOBBI MEXaHUKH TOPHBIX MOPO/I.

12. TopHOe naBieHHE B TOPHBIX BBIPAOOTKAX.

13. Matepuaiibl pyJHUYHON KpEeTu.

14. CiocoOsI moaepkanusi MOA3EMHBIX TOPHBIX BBIPAOOTOK: MOCPEACTBOM TPHIAHUS
UM CHeUHalTbHOM (OPMBI TONMEPEYHOIO CEUEHUs, KpPEIJICHHEM U HCKYCCTBEHHBIM
YIPOYHEHHEM MAacCHBa FOPHBIX MOPOJI.

5.9 Bonpocsl k 3aueTy

1. VYmpaBneHue MacCHBOM TOPHBIX MOPOJ 3aKJIaJKOM BHIPAOOTaHHOTO MPOCTPAHCTBA
TBEPACIOLIMMHI CMECSIMHU HITH OOPYIICHHEM BMEINAIOMINX MOPOI.

2. OCHOBHBIE TTOJIOKEHUS U XapaKTePUCTUKA CTaJAUN pa3paboTKu OaJaHCOBBIX 3aI1acOB
MecTopoxaeHns. CucTeMsl pa3paboTKy.

3. OOmume NoHATHUS O cUCTEMax pa3paboTKH.



Oco0ple cydyan Mo3eMHON Pa3pabOTKH YTOJBHBIX MECTOPOXKICHUI.
CyIHOCTh OCYIICHHS IIAXTHBIX TOJICH.

[Tporneccel BOIOOT/IMBA HA TOPHBIX MPEATPUATHSIX.

CyIIHOCTB OCBEIICHUS TOPHBIX BHIPAOOTOK.

Pynauunas atmocdepa.

. BeHTHISIMS MAXT U PYJAHUKOB.

10. BeHTHIIATOPEL.

11. [lerazamus ropHbIX BBIPAOOTOK.

12. Tlon3eMHbIE TOXKAPHI.

13. OcHOBBI TOpHOCIIACATEIHHOTO JIeA.

©ooN O A



6. TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHASI OBPA30BATEJIBHAS ITPOTPAMMA
21.05.04 T'opHoe eno

cnenuammamus Ne 6 « Qooramenue nNoJjiesHbIX HCKOIMAEeMBIX »

(xon, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'HYECKAS KAPTA

udp muctummunae: o PYII | b1.5.29

I[I/ICIII/IHJ'II/IHa I Iloa3zeMHasi re0TEXHOJIOTUSA

Kypc [ 1,2 [cemecrp [2,3

Kadenpa | TOPHOTO /1eJ1a, HAYK 0 3eMiie M NPUPOI000YCTPOiicTBa

®.1.0. npenojiaaTelis, 38aHue, 10JKHOCTh | Besoropoaues O.er BaaanMuposuy, cTapuiuii npenogasares

OO111. TPYAOEMKOCTbuac/3ET 144/4 ‘ Kon-Bo cemectpos 3 ‘ ®Dopma KOHTPOJIS Jx3ameH 9/9

HKoﬁm,/TeK. CEM. | 8/4 | HP OOIIL/TEK. CEM. | 8/4 | -HBoﬁu.(./TeK. CEM. | '/' | CPC 001IL./TEK. CEM 115/64

Komnerenuuu odyuaromerocs, popMupyembie B pe3yJbTaTe 0CBOCHHS JUCHUILIHHBI:

— TOTOBHOCTBIO C €CTECTBEHHOHAaYYHbIX IIO3MLUN OLEHUBATH CTPOCHUE, XUMHYECKUH U
MHUHEpAJIbHBIA COCTaB 3EMHOW KOpBI, MOP(OIOrHYecKHe OCOOEHHOCTH M TEHETHYECKHE THUIIBI
MECTOPOKACHUM TBEPABIX MOJE3HBIX HCKOMAEMbIX IPU PELICHUH 33Ja4 IO pallOHaIbHOMY H
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteninana neap (OI1K-4);

—  BJAJCHUEM OCHOBHBIMM IPUHLUIAMU TEXHOJOIMH SKCIUTyaTallMOHHON pa3BeAKH, JOOBIYH,
nepepabdOTKU TBEPBIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENILCTBA U IKCILUTyaTalluH MOJA3EMHBIX OOBEKTOB
(ITK-3).

Koa ¢opmupyemoii KosimuectBo MaxkcumaJjibHoe Cpok
Coaepxanue 3agaHus .
KOMIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0aJJI0OB | MpeAoCTABIEHUS

Beoonwtit 610k

He npenycmorpen | | | |

Ocroenoit 610K

OIIK-4, TTIK-3 Y CTHBIH onpoc Ha 1 2 Bo Bpewms ceccun
[MOHUMAaHKUE TCPMHHOB
OIIK-4, TIK-3 ['pynmoBas JUCKyccHs 1 2 Bo Bpems ceccnn
OIIK-4, T1K-3 Tect 1 4 Bo Bpewms ceccun
OIIK-4, T1K-3 Jloxan 1 2 Bo Bpewms ceccun
OIIK-4, T1K-3 [Ipe3enTanys 1 1 Bo Bpewms ceccun
OIIK-4, TIK-3 Perenue 3a1a4 1 6 Bo Bpems ceccun
OI1K-4, TIK-3 KonTponpHas padbota 1 43 3a 2 HeIeu 10 ceccuu
Bcero: 60
OIIK-4, TIK-3 OK3aMeH Egzg gz ; 28 ITo pactincanwmro
Bcero: 40
Hroro: 100
Jlononnumenvhulit 6510k
OIIK-4, TIK-3 OnopHBIH KOHCTIEKT 5 To cornacosanmio ¢
npenoyiaBaresieM
Bcero: 5

[Ikana oueHUBaHMUS B paMKax OayulbHO-pedTHHTOBOM cuctemMbl MAIY: «2» - 60 GamioB u
MeHee, «3» - 61-80 Gamnos, «4» - 81-90 Gamios, «5» - 91-100 OamioB, «3aureHO» - 61-100
6asuIoB.




TEXHOJIOITHYECKAS KAPTA

HTudp aucrpmmast mo PYIT | b1.5.29

Jucrurinaa | Iloa3eMHas re0oTeXHOJIOTHA

Kype |2 | cemectp | 3,4

Kagenpa | TOPHOIO Aesa, HaYK 0 3eMJie M MPUPOA000yCTpolicTBa

@©.1.0. npenonasaTensi, 38aHUE, JOIDKHOCTh | Beaoropoaues OJier BiagumMupoBuy, crapuiuii npenojaaBareib

OOI111. TPYAOEMKOCTbuac/3ET ‘ 144/4 l Koun-Bo cemectpoB | 3 | ®dopma KOHTPOIIS 3auer 4/4

-HKoﬁuL/TeK. ceM. | 8/4 | I1P OOIIL/TEK. CEM. I 8/4 I HBOﬁHL/TeK ceM. | '/' | CPC 00LL/TEeK. ceM 115/51

KOMHeTeH[II/lH oﬁyqammeroc;l, q)opanyeMl,le B pe3yJbTare OCBOCHUA JUCHUIIJINHDBI:

— TOTOBHOCTBIO C €CTECTBEHHOHAyUYHBIX MO3UIMA OICHUBAaTh CTPOCHHE, XHMHUYECKUH U
MUHEPAJIbHBI COCTaB 3€MHON KOpbI, MOp(]oIOruuyeckue OCOOCHHOCTH M TE€HETHYECKHUE THIIbI
MECTOPOXKACHUN TBEPABIX IMOJIE3HBIX HCKOMAEMBIX MpPH PEIICHWU 33Ja4 [0 PAlMOHAIBHOMY H
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro notenimana neap (OI1K-4);

—  BIJIAJICHUEM OCHOBHBIMH TPHUHILMIIAMU TEXHOJIOTUM SKCIUTyaTallMOHHOW pa3BEIKH, JOOBIYH,
nepepabdOTKU TBEP/BIX MOJIE3HBIX HCKOMAEMBbIX, CTPOUTENILCTBA U IKCILTyaTalliH MOJ3EMHBIX OOBEKTOB
(TTIK-3).

Kon ¢popmupyemoii KonuyecTBo MaxkcumaJjibHOe Cpox
Conep:xanue 3a1aHus .
KOMIIeTEeHINH MEpONpUSTHI | KOJIMYeCTBO 0AJJIOB |  NpeAoCTABJICHUS

Beoonwtit 610k

He npenycMmorpeH | | |

OcHoenoil 010K

OIIK-4, TIK-3 Y CTHEIH onpoc Ha 1 2 Bo Bpewms ceccun
[TOHMaHHE TEPMIHOB
OIIK-4, TIK-3 ['pymmoBas AuCKycCHs 1 2 Bo Bpewms ceccun
OIIK-4, TIK-3 Tect 1 4 Bo Bpewms ceccun
OIIK-4, I1K-3 Joxnar, 1 2 Bo Bpewms ceccun
OIIK-4, TIK-3 [Ipe3eHTanms 1 1 Bo Bpewms ceccun
OIIK-4, I1K-3 Pemenne 3amay 1 6 Bo Bpewms ceccun
OIIK-4, I1K-3 KonTponpHas pabora 1 43 3a 2 HeIenn 10 CECCUU
Bcero: 60
OIIK-4, T[IK-3 3adeT ggﬁggz ; 38 ITo pacnucanuto
Bcero: 40
Hroro: 100
Jononnumenwhulit 610Kk
OIIK-4, IIK-3 OnopHbIi KOHCIEKT 5 To cornacosanmio ¢
IperojaBaTesieM
Bcero: 5

[Ilkana oneHuBaHUS B paMKax OaluIbHO-pedTHHTOBOM cuctemMbl MAI'Y: «2» - 60 GamnoB u
MeHee, «3» - 61-80 Gamnos, «4» - 81-90 GammoB, «5» - 91-100 GamnoB, «3aureHo» - 61-100
OasioB.




