DHIreNbCCKUM TEXHOJIOTHYECKUN MHCTUTYT ((prsinain)
(dheneparbHOro rocyAapCTBEHHOTO OOIKETHOT'O 00Pa30BaTEIbHOTO YUPEIKICHUS
BBICIIET0 00pa30BAHUS
«CapaToBCKH rOCYJapCTBEHHBII TEXHUYECKUI yHUBepcuTeT nMenu ['arapuna 10.A.»

Kadenpa «Texnomnorus u o60py1oBaHuE XUMUYECKUX, HE(PTETa30BbIX U MUIIEBBIX
MIPOU3BOJICTBY

PABOYAS ITPOT'PAMMA

10 JUCILIUILINHE
b.1.2.7 «OcHOBBI HETEra30BOIO JICTIa»

HarpasieHus noaroroku 21.03.01 «Hedrerazosoe neno»

HpO(l)I/IJII) ((BKCHJIyaTaI_[I/IH u O6CJIy7KI/IBaHI/Ie TEXHOJIOTHYCCKUX 00BEKTOB
He(l)TCI"aSOBOI‘O IIPOU3BOACTBA»

®opmbl 00yUeHHS: OYHAS, OYHO-3a0UHAS

OO0BeM TUCIHUATUIAHBL:

B 3Q4YETHBIX €IUHHUIAX: 3 3.€.
B akajgemMuueckux yacax: 108 ak.u.

Durensc 2026



PabGouass mporpamma mno mucimmimHe «OCHOBBI He(TEra3oBOro mesna
HanpasieHuss  noarotoBku  21.03.01  «Hedrerazoroe  nemo», npoduib
«IKcIuTyatalsi ¥ OOCIYKMBAaHHE TEXHOJOTHMUECKUX OOBEKTOB HE(PTErazoBOro
MIPOM3BOJICTBAY» COCTaBJICHA B COOTBETCTBUU C TpeOoBaHusMU DenepansbHOTO
roCyJIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHaapTa Beiciiero oopazopanus 21.03.01
«Hedrerazoroe nemno», yTBepkaAeHHBIM npukazoM MuHoOpHayku Poccum ot 09
dbeppassg 2018 r. Ne96.

Pabouas nporpamma:

o0cyx/IeHa M PEKOMEHI0BAHA K YTBEP)KICHUIO peleHueM Kadeapsl
«Texnomoruss u 00OpyOBaHHE XHUMHYECKHUX, HE(PTErasoBblXx M MHUIIEBBIX
pou3BOACTBY OT «14» mast 2026 r., mpotokost Ne 11.

3aBenyromuii kadeapoit TOXII M /NleBxuna H.JL./

ono0pena Ha 3acegannu Y MKH ot «15» mas 2026 r., mpoTokon Ne4.

IIpencenarens YMKH Slrire[Tericuma HIL/



1. Lesan u 3a1a4M AUCHUTINHBI

[enbto npenonaBanusa JUCHUILIMHBI «OCHOBBI HE(PTEra30BOr0 JE€JIa» SIBISETCS
(opMUpOBaHKE Y CTYJEHTa OCHOB 0a30BBIX 3HAHWM MO HE(TEra3onpoOMBICIOBON
OTpaciid, HEOOXOJUMBIX €My JJIs H3Y4YEHHUS MOCIEAYIOUX AUCHUIUIMH U
HOJTyYEHUs] HHXXKEHEPHOU npodeccuu HePTerazoBoro Npoguis.

JUis NOCTUKEHMSI 3TOM L€ MPenolaBaHue AUCIUIIIMHBI IPEIIOoaraer:
1.1. TOTOBHOCTH BBIIYCKHUKOB K HPOU3BOACTBEHHO-TEXHOJIOTMYECKON U
INPOEKTHON JAESITeNbHOCTH, OOECTEeUUBAIONICH MOJEPHHU3AINIO, BHEAPECHUE U
AKCIUTyaTallMi0 O00OpYyIOBaHUS NJsi JOOBIYM, TPAHCIOPTAa M XpaHEHUs HEPTH U
rasa;
1.2 cmocobctBOBaTh (HOPMUPOBAHHMIO Y CTyIEHTa OOOOIIECHHBIX MPUEMOB
UCCIIEOBATEIbCKOM  JIEATENBHOCTH  (ITIOCTAHOBKA  3aJadyd, TEOPETUYECKOE
000CHOBaHUE U IKCIIEPUMEHTAIbHAS TPOBEPKA €€ PELICHUs ), HAYYHOT O B3rJsa Ha
MUD B LIETIOM;
1.3 pa3BUTh y CTYACHTOB NPO(ECCHOHATIBHOE MBIIIICHHE, YTOOBI OyIayLIHii
0akajaBp CMOI MEPEHOCUTh OOIME METO/bl HayyHOW paboThl B palboTy o
CHELMAIBHOCTH;
1.4. T'OTOBHOCTh BBITYCKHUKOB K MEXAUCHUIIMHAPHON HKCIEPUMEHTAIbHO-
UCCIIEIOBATENbCKOM IEATEIbHOCTH AJIsl PELEHUS 3a/a4, CBA3aHHbIX C pa3pabOTKOn
MHHOBAIIMOHHBIX 3P PEKTUBHBIX METO0B OypeHUsi HE(TAHBIX U ra30BbIX CKBAKUH,
pa3pabOTKOW M AKCILTyaTalliell MECTOPOXKAEHUI yriaeBOAOPOIOB, UX TPAHCIOPTA
U XpaHCHHS.

Teopernyeckas YacTh AUCHUIUIMHBI H3JIaraeTcsi B JIEKLIUOHHOM Kypce.
[lonmyyeHHble ~ 3HAHUSA  3aKPEIUISIIOTCA ~ HA  MPAKTUYECKUX  3aHATHSIX.
CamocrosTenbHas paboTa npeaycMaTpuBaeT padoTy ¢ y4YeOHHKaMU M y4EOHBIMU
MOCOOMSIMH, TIOATOTOBKY K MPAKTHUYECKAM 3aHSATHSIM, BBIIIOJHEHHE IOMAITHUX
3a1aHUM.

2. Mecto nucuuniannbl B cTpykrype OIIOITI BO

Hucrummaa  «OcHOBBI  He(TEera3oBoro Jena» OTHOCUTCS K YacTH,
dbopmupyemMoii  ydacTHMKaMu  oOpa3oBaTelbHBIX  OTHOmeHu#  broka 1
«JIMCIUTIIMHBI (MOTYIIN ).

3. TpeOoBaHuA K pe3yibTaTaM 0CBOEHHS AUCIUIIIUHBI
N3ydenne AUCHUIUIMHBI HaNpaBiIeHO Ha (OPMUPOBAHUE CIIETYIONIUX
komrerenuii: YK-2.



[lepeuenp mIaHUpPyEeMBIX pe3yabTaTOB OOyYEHHUS MO JIUCIUILIMHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6paBOBaTeHBHOﬁ
IPOTrpaMMBbl

Kon n Kox n HanMeHOBaHWE HHIMKATOPA HaumeHoBaHme noka3zarens

HAUMEHOBaHUE JOCTHIKEHUS KOMITETCHITUU OILICHUBAHUS

KOMITETCHIINH (cocTaBIsAOIIEH KOMIEHTEHITAN ) (pe3ynbpTata 00y4eHus 1o
(pe3ynbTar JUCIUTIIINHE)
OCBOCHMUST)

VYK-2. Cnocoben
ONpPENENATh KPyr
3a/1a4 B paMKax
MIOCTaBJIEHHOM LIeNIN
U BBIOMpATH
ONTUMAaJIbHBIE
CIOCOOBI X
pelIeHus1, UCXOs U3
JIEHCTBYIOIUX
MIPaBOBBIX HOPM,
UMEIOLIUXCS
pecypcoB u
OrpaHUYECHUN

N1-11yk-» PazBuBaer
poeCCHOHATPHOE MBIIIIICHUE U
TOTOBHUT K MPO(ecCHOHAIbHOM
JeSITeTIbHOCTH, CBSI3aHHOM C
pa3pabOTKO HHHOBAITMOHHBIX

3¢ (HEeKTUBHBIX METO/I0B OYpeHUS
HE(TSAHBIX U Ta30BBIX CKBAKHUH,
pa3pabOTKOH U IKCILTyaTaIuen
MECTOPOXKAECHUN YIIIEBOAOPOJOB,
UX TPAHCIIOPTA U XPAHCHHUSL.

3HaTh: MHCTOpUIO He(TEerazoBoii
oTpaciu;3Ha4eHue HeTU U rasa B
MHPOBOM u OTEYECTBEHHOM
HSKOHOMUKE; OCHOBHBIE MOKa3aTeNn
B He(drerazomo0bIye u
TpyOOIIPOBOTHOM TPAHCIIOPTE;

- TEOPHUH MIPOUCXOKICHHUS
He(TH;0CHOBBI He(dTerazoBou
T'COJIOTHH;TEXHOJIOTUI0O M TEXHHUKY
OypeHuss HEPTIHBIX M Ta30BBIX
CKBQ)KUH;OCHOBBI pa3pabOTKu U
AKCILTyaTaluu HETSIHBIX "
ra3oBBbIX MECTOPOXKICHUMN;TEXHUKY
u TEXHOJIOTHUIO TO0BIYN
He(TH;000pyn0BaHNE u
TEXHOJIOTHIO MPOMBICIIOBOM
MOATOTOBKH HeTH u
ra3a;TpyoOnpoBOAHBIA TPAHCIOPT
U XpaHEHHEe YTIEBOI0POIOB.

YMETh: MMpaBUJILHO OLICHUTDb
YPOBEHb TEXHHUKU MW TCXHOJIOTHU
6ypeHI/I$I, OKCILTyaTalluun n
pPEMOHTA CKBa’XHUH ;BBIIIOJIHATH

IpOCTEHIINe pacyeTsl MO BBIOOPY
obopynoBanus st (HOHTAHHOU U
HACOCHOHM J00BIYM HE(PTH, pEMOHTA
CKBaXHH;ONPEICISATh TEXHHYECKHE
U TEXHOJIOTUYECKHUE IapaMeTphbl B
DIIEMEHTAaX CHCTEMBI JIBIDKCHHS
IUIACTOBOM MpoAyKuuu (maact —
LHEHTpaJbHBIA MyHKT cbopa -
JANbHUM TPAaHCHOPT) € LEIbI0 UX
KOHTPOJISI M yIIPaBIICHHUS.

BJIAJIeTh: 3amauaMu
NPUOIINKEHHOTO
MPOTHO3UPOBAHHUS ~ TEXHUYECKOTO
COCTOSIHUS (OHTaHHBIX u
HACOCHBIX CKBaKUH;3JIEMEHTaPHOM
HOPMATHBHO-TEXHUYECKOH  0a3oii
Ui BBIITOJIHEHUS
pacyeToB;0CHOBHOM
TEPMHUHOJIOTHEH o

He(TEera3oBoMy Jeiy.




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ounasn hopma odyuenusn

aK.4acoB
Bun yuebHOU AesiTensHOCTH 110 CEMECTPAM
Bcero
1. AynutopHbIe 3aHATHS, YaCOB BCETO, B TOM YHUCJIC: 48 48
* 3aHATHA JIEKIIUOHHOI'O THIIA, 16 16
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
IIPaKTUYECKHUE 3aHATH 32 32

71ab0paToOpHbIC 3aHATHUS — —

B TOM YHCJIE 3aHATH B (POpME MPAKTHUECKOM MOATOTOBKH — —

2. CamocTosTenpHas padoTa CTYJACHTOB, BCETO 60 60

— KypcoBas paboTa (IpOeKT) - _
(omcymemeyem — / npu nanuuuu +)

— pacueTHO-Tpaduueckas pabora — —
(oTcyTCTBYET — / IPW HAIMIHH +)

3.IlpomexyTouHas aTTECTALUSA: JK3aMeH JK3aMeH
OK3AMEH, 3a4em ¢ OYEHKO, 3auem

O0BeM JUCIHUIIINHEI B 3a4ETHBIX €IUHUALIAX 3 3
O0BeM IUCIUIUIMHEL B aKaJ. dacax 108 108

O0UHO-3a04Hasn hopma 00yuenus

OuHo-3a04Has popma | OuHo-3a04yHast popma
00y4eHus o0Oy4deHus 1o
(axazm. yacos) WH/IMBUYaIbHBIM
Bun yuebHolt gesitensHOCTH fUIaHamM B yCKOPCHHbIC
Cpok# (aKaj. 4acoB)
Bcero 1o Bcero 1o
ceMecTpam ceMecTpam
1. AynutopHsbie 3aHSATHS, 9aCOB BCETO, 18 18
B TOM YHCJIE:
* 3QHATHA JIEKIIMOHHOI'O THUIIA, 8 8
* 3aHSATHUS CEMUHAPCKOTO TUTIA:
IIPAKTUYECKHUE 3aHATH 10 10
71a00paTOPHBIE 3aHITHS — -
B TOM YHCJIC 3aHATHS B (POpMe MPaKTHUECKOM
[MOJITOTOBKHA N N
2. CamocrodTenbHas paboTa CTyIEHTOB, 90 90
BCETO
— KypcoBasi paboTta (TIpOeKT) — -
(omcymemeyem — / npu nanuuuu +)
— pacueTHo-Tpaduueckas paboTta — —
(omcymemeyem — / npu nanuuuu +)
— KOHTpOJIbHas paboTa - -
(omcymemeyem — / npu nanuuuu +)
3.IIpomexxyTouHas aTTecTalus: 9K3aMEH | BK3aMeH
9K3AMEH, 3a4em ¢ OYeHKOll, 3ayem
O0BEM QUCHUILUINHEI B 3aU4E€THBIX €IUHULIAX 3 3
O0BeM IUCIUILUIAHEL B aKaJl. yacax 108 108




5. Conep:xkanue IUCHUIUVIMHBI, CTPYKTYPHPOBAHHOEe MO0 TeMaM
(pasaenam) ¢ ykazaHMeM KOJHYECTBA AaKaJeMHMYEeCKHX YacOB M BHI0B
Y4eOHbIX 3aHATHI

5.1. Conepskanue TUCUUIJIMHBI

Tema 1. PazBuTne HedTerazoBoro komiviekca B Poccuu u B mupe

Hedtp u ra3 kak HCTOYHMKM »SHepruud. BepTukainbHas HHTErpanus B
He(dTerazoBoil orpaciu. MupoBoil HedTera3oBbIi KOMIUIEKC. DTambl Pa3BUTHS
MUpoBOTO HepTssHOTO phiHKa. Hedrerazossiit kommineke Poccuiickoit denepanuu.
Pazsutne HedTenoObrum  u  Hedtenmepepabotku B Poccum.  T'azoBas
IIPOMBIIIIIEHHOCTH Poccun.

Tema 2. OcHOBBI reosiornu HedTu U rasa

[Ipoucxoxnenne He@Tu U raza. OpraHudeckass TEOpUs MNPOUCXOKICHUS
Hedptu .M. I'y6kuna. Heopranudeckue Teopuu npoucxoxaeHus Heptu. Cocra
npupojHoro rasa. [Ipoueccel, npuBoasamme k oopazoBanuto Merana. Hedrsusie u
ra3oBele  MecropoxaeHus. Kraccudukanus ropHeix mopon.  Ckiajxa,
oOpa3oBaHHas TOPHBIMU TOpoJamMu. Tumbl KOJUIEKTOpOB HedTH U Tasa.
['eonornueckue noBymku. Kiaccudukamuss mectopoxaeHud HepTH U rasa.
CrpykTypHas KapTa ¥ T€OJIOTHYECKUAN pa3pes.

[Touck u pasBenka HEPTAHBIX U Ta30BBIX MECTOPOKIEHUHU. ['eonornyeckas
CbeMKa MeCTHOCTH. ['eodusnueckue MeToabl. [ 'MAPOreOXMMHUYECKHE METObI.
HccnenoBanus kepHa. DIEKTpOKapoTaxk. [ 'eosiornueckas MOoAeb.

Tema 3. Bypenue He(pTSIHBIX ¥ Ta30BbIX CKBAKHH

Bunbt Oypenusi. Konctpykuus ckBaxkuHbl. Bumbl ckBaxud. CrocoOsl
OypeHust ckBaxuH. bypenue c 3aboiiHbIM jgBuratesneMm. PoTtopHoe Oypenwue.
bypoBbie ponora. bypoBble ycTtaHoBkM u oOopynoBaHue. bypoBas BbIKa.
O6opynoBanue Jjisi MEXaHU3AlMU CIYyCKO-TIOJBEMHBIX omnepanuil. Hazemnoe
o0opynoBaHue, HCHIOIb3yeMoe Tmpu OypeHuu. CusoBoil TpuBOA OypoBOH
yCTaHOBKHU. BypuiibHbBIE TPYOHI.

[IpompiBKa CKBaKWH. BUIBI TIPOMBIBOYHBIX JKHUIKOCTEH M WX (DYHKIIHH.
[IpurotoBnenue 6ypoBoro pacTpopa.

Tema 4. JIo0b1ua HedTH U ra3za

duznyeckre CBOMCTBA MPOAYKTUBHBIX IiacToB. 3akoH Jlapcu. Pa3paboTka
HEe(PTAHBIX U Ta30BBIX MECTOPOXAEHUU. JIBMI)KEHHE YIJIEBOJAOPOIOB B ILJIACTE.
Pexxumbl paboThl 3anmexkeil.  MeToabl BO3JCUCTBUS Ha HE(TSIHBIE IUIACTHI.
Crnioco6b1 skcmutyaTaruu HeTIHbIX cKkBaXkuH. DoHTaHHbIN criocol. [Ma3zmudTHIM
coco6. IlltaHroBerid TOyOWHHBIH HAcOC. OJIEKTPOICHTPOOESKHBIM HACOC.
[TorpyxHoii BuHTOBOM Hacoc. [IpombicnioBas moaroroBka Hedtu. Cuctemsl coopa
rasa Ha npomsbiciiax. [IpombICiiOBas mOArOTOBKA rasa.



Tema 5. TpancnopT u XpaHeHHe yIJ1eBOI0PO/I0OB

MaructpanbHblii TPyOONPOBOJIHBIN TpaHCIOPT HePTH M Taza. XpaHEHHUE
HedrenponykrtoB. PesepByapel HedTeba3. Xpanenwe raza. [asronbaepsl
MOCTOSIHHOTO U MepeMeHHOro oobema. Ilom3eMHOe XpaHeHHEe MPUPOJIHOTO rasa.
[IpyHIMOMaTBHASA CXEMA MOA3EMHOIO ra30XPaHUIINIIA.

5.2. Pa3aenbl, TeMbl JUCHUIIMHBI M BHABI 3aHATHH

ounasn hopma 0oyuenusn

Buabl 3aHTHI, BKIIFOYask CAMOCTOSITEIIBHYIO Kon
paboTy CTy/IeHTOB (B akaj.4acax) WHJIUKAaTOpa
Haumenoanue pa3zzerna, 3aHATHS 3aHSATHS camoc— JOCTHKEHUS
Ne TEMBI JTUCITUTUINHBI JICKIIMOHHOTO | CEMUHAPCKOTO | TOSATEIbHAS | KOMIETCHIMH
n/m THIIA THUIIA / U3 HAX pabota
B (hopme
MPAKTUYECKOU
MIOJITOTOBKH
1. |Tema 1. Pa3ButHe
He(Tera3oBoro KOMIUICKCA B 2 3 8 NA-11yk2
Poccun n B mupe
2. |Tema 2. OCHOBBI r€OJIOTUH 4 5 10 W11y
HeTH U raza
3. |Tema 3. Bypenune He(TIHBIX 4 8 12 W11y
Y Ta30BbIX CKBAXHUH
4. ;[azh;a 4. 1oObiua HEPTH U 4 8 20 WT-11yi
5. |Tema 5. Tpancnopt u 2 5 10 WT-11yic2
XpaHEHHE YTJIEBOJIOPOIOB
Hroro 16 32 60

O0UHO-3a04Haa hopma o0yueHus

Buppl 3aHsTHHI, BKITIOYAs CAMOCTOSITEIBbHYIO Konx
paboTy cTy/neHToB (B aK.yacax) UHANKATOpa
HanmenoBanwue pa3znerna, 3aHSATHS 3aHATHS camoc— TOCTHKCHUS
Ne TEMBI TUCITUTLINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSTENbHAS | KOMIIETCHIMH
/T THIIA THUTIA / U3 HAX pabora
B (hopme
MPAaKTUYECKON
MOJITOTOBKH
1. |Tema 1. Pa3zBuTHe
He(Tera3oBoro KOMIUIEKCa B 1 1 12 NA-11yko
Poccun u B Mupe
2. |Tema 2. OCHOBBI T€OJIOTHH 5 5 16 WT-11yic2
HedTH U Ta3a
3. |Tema 3. Bypenue He(hTSIHBIX ) 3 20 W11y
Y Ta30BBIX CKBAKHH
4, ;F;h;a 4. Jlo6brua HEDTH 1 5 3 34 WT-11yic2




5.
Tema 5. TpancnopT u 1 1 16 WT-11yi2
XpaHEHHE YTJIEBOJIOPOJIOB
Hroro 8 10 90

5.2. llepeyeHb MPAKTHYECKHUX 3AHATHH

HaunmenoBanue
pasjeina, TeMbI
JACHUILIUHEBI

Hanmenosanue

O0beM JUCHMIIIIMHBI B aKaJl. yacax

MMPAKTUYICCKOI'0O 3aHATHUA

OYHas

dhopma
o0yueHHs

OYHO-3a04YHasn

dhopma
o0y4YeHHS

3a04Hast

dhopma
oOydeHus

Tema 1. Pa3zButne
HedTerazoBoro
KoMmIIekca B Poccun u B
MHUpE

MupoBoii HedTera3oBblii
KOMILJIEKC. Orarsl
pa3BUTHS MHUPOBOT'O
HEPTIHOTO PBIHKA.
Hedreras3oblii KoMILIEKC
Poccuiickoit dexneparuu.

Tema 2. OcHOBBI
re0JIOruu HeTH U ra3a

[Tpoucxoxaenne HepTH
u raza. [leomorus w
reoxumus HeTu U rasa.
[Touck wu  pa3Benka
HEPTSHBIX M Ta30BBIX
MECTOPOXKICHHMH.

Tewma 3. bBypenue
He(TSHBIX U Ta30BbIX
CKBa>XHNH

bypenue ckBaxxuH Ha
He(Th U ra3. byposbie
YCTaHOBKH U —
obopynoBaHue.
CtpouTtensCcTBO
ckBaxxuH. [IpombiBKa
CKBaXUH. bypoBbIie
pacTBOPBI.

Tema 4. JloObiua HEPTH U
rasa

JoObiua HedTH U rasa.
Pusnueckue CBOWCTBA
MPOJAYKTUBHBIX IJIACTOB.
Pa3pa0otka He(TAHBIX U
ra3oBbIX
MECTOPOKACHUM.
OKcIuTyaTanus
HE(TSIHBIX U ra30BBIX
ckBakuH. [IpoMbIcioBast
MOJrOTOBKA HEPTU U
rasa.

Tema 5. Tpancnopr u
XpaHEeHUe
YIJI€BOJI0POIOB

TpyOonpoBoaHbIi
TPAHCIIOPT
YTJIEBOJOPOIOB.
XpaHeHune
l"azronbaepsl.
ITon3zemHoe XpaHEeHHUE
IIPUPOJHOTO rasa.

He(TH.

Hroro

32

10




5.3. [lepeuensb J1a6OpaTOPHBIX padoT
Jlabopamopnvie 3anamus He npedycmMompeHul.

5.4. 3anaHus 1JI CAMOCTOSAITEJIbHOM padoThI CTY/IEHTOB

HaumenoBanue
pasnena, TeMbl
TUCILAIUINHEL

3amaHus, BOPOCHI, IS
CaMOCTOSITENTEHOTO
n3ydeHus (3a1aHus)

OO0beM OUCHUILIMHEI B aKaJ. yacax

O4YHas

dbopma
00y4YeHHS

OYHO-3a04YHasn

dhopma
00y4YeHHS

3a04YHasn

dbopma
oOydeHus

Tema 1. Pa3zButne
HedTeraszoBoro
KoMmIiekca B Poccun u B
MHUpe

Bonro-ypansckas
HedTera3oHocHas
npoBuHuMs. Passutue
HedTerazoBoro
koMrIuiekca CapaToOBCKOM
o0nacTH.

12

Tema 2. OcHOBBI
r'e0JIOrud HeTH U ra3a

Murpanust ety u rasa
B Heapax. IlepBuunas
MUTPaLHs. Bropuunas
murpanus. [IpeBpaienue
He()TU B OKpYyXkarouleu
cpene.  DKOJOTMYECKHE
aCICKTHI JI00BIYH
YTJIEBOJOPOJIOB.

10

16

Tewma 3. Bypenue
He(TSAHBIX U Ta30BbIX
CKBaXHNH

Bbypenne HAKJIOHHBIX
CKBa)XHH. bypenue
CKBOXMH Ha Ienbde.
Mopckue  nenocTonkue
m1aTGopmbl
O6opynoBanue
ITOA3EMHOI0
CKBAKHH.

JUTS
peMoHTa

12

20

Tema 4. JloObiua HEPTH U
rasa

JoOb1ua TspKenoi Hedtu
U OUTYMOB.
Peonorunyeckne acrexTsl
pa3paboTKu HEPTIHBIX
MECTOPOKICHUN

20

34

Tema 5. Tpancnopr u
XpaHEeHUEe
YIJI€BOJI0POIOB

TpyOonpoBoaHbIit
TPAHCHOPT COKMKEHHOTO
rasa. CrnennanbHble
CHocoO0BI
TPaHCHOPTUPOBAHUS
HeTH u
HEPTENPOTYKTOB.

10

16

Hroro

60

90

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena

/. KypcoBas pa6orta

Kypcosasa paboma ne npedycmompena




8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen

9. KonrpoJsabHasi padora
Koumponvnasa paboma ne npedycmompena.

10. OueHouyHbIe CpeACTBA Jsi NPOBEJEHHUS TEKYIIero KOHTPOJSA H
NMPOMEKYTOUYHOM aTTecTalNu

OneHnBaHWe Ppe3yJbTaTOB OOy4YEHUS 110 JUCHUIUIMHE UM yPOBHA
c(hOPMHPOBAHHOCTH KOMIMETECHIIMI (YacCTH KOMIIETCHIIMHM) OCYIICCTBIISETCS B
paMKax TEKYIIero KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUYHOM aTrTecTaluyd B
cooTBeTCTBUM ¢ DOHIOM OIIEHOYHBIX CPECTB.

JIst OLICHKH TEKYIIETo YpOBHS (DOPMUPOBAHMSI KOMIETEHIUNA MPOBOISATCA
MChbMEHHBIE OTIPOCHI IO TEOPUU (MOJYJIN) U MPAKTUKE (MMPaKTUUIECKHUE pabOTHhI).

B nporniecce o0ydeHHUsT CTYyIEHT JIOHKEH TMOJHOCTHIO BBITIOJHHUTH YUeOHBIN
IJIaH, TPEAYCMOTPECHHBIM pabodeil mporpaMMol JIUCHMILUIMHBI  «OCHOBBI
HedTerazoBoro jnena», Mo BCEM BHJAM Y4YeOHBIX 3aHATHH. B dacTHOCTH, OH
JIOJKEH BBIMIOJIHUTB BCE MPEAYCMOTPEHHBIC MPOrpaMMOM MPAKTUUECKUE 3aHATUS U
KOHTPOJIBbHYIO Pa0OTYy, TOCETUTD JIEKITUH BO BPEMsI CECCHH.

JIns OLIEHKHU 3HAHUW, YMEHUW, HABBIKOB M (WJIM) OMbITa JACATEIbHOCTH,
XapakTepU3yrolMX 3Tanbl (OPMUPOBAHUS KOMIIETCHIIMI B MPOIIECCE OCBOEHUS
TucUUILUIMHBL «OCHOBBI HE(PTEra30BOTO JIeJ1a» MPOBOJAUTCS DK3aMEH.

DK3aMeH CIaeTCsl YCTHO, M0 OuieTaMm, B KOTOPBIX MPEACTABICHBI BOMPOCHI U3
«Ilepeunst BompocoB Kk sk3aMeHy». OIlleHHBaHUE MPOBOJUTCSA MO MATHOATIIHLHOM
CHCTEME.

OneHka «OTJIMYHOY CTaBUTCS TIPU:

- IPaBWJIHLHOM, TTIOJTHOM U JIOTUYHO MTOCTPOSHHOM OTBETE,

- YMEHUM ONIEPUPOBATH CIICIMATLHBIMU TEPMUHAMU,

- UCIIOJIb30BAHUU B OTBETE JIONOJHUTEIHLHOIO MaTepraa,

- WUTFOCTPUPOBAHUM TEOPETUUECKOTO MOJIOKEHUS ITPAKTUUECKUM MaTepUaIoM.

O1ieHKa «XOpOIII0» CTaBUTCS MPHU:

- IPaBWJIHLHOM, TIOJTHOM U JIOTUYHO TTOCTPOSHHOM OTBETE,
- YMEHHUH ONEPUPOBATH CHICIIUATIEHBIMU TEPMUHAMHU,
IIPU ATOM B OTBETE MOT'YT UMETHCS HETPYObI€ OUTUOKH MJIM HETOYHOCTH.

Onenka «Y J0BJICTBOPUTEILHOY» CTABUTCS €CIIU:

- JIaH HEMOJHBIM CXEMaTUYHBIM OTBET,
- HE BIIOJIHE 3aKOHYCHHBIC BBIBOJIBI UJIM 0000IICHHS.
Ouenka «HeynoBIETBOPUTEIBHOY» CTABUTCS MPU:
- HETIOJTHOM OTBETE,
- HEYMEHUHU ONEPUPOBATH CIICIIMATbHBIMU TEPMUHAMU WM UX HE3HAHUH,
- 3aTPYIHEHUS B UCMOJIb30BAHUH MPAKTUYECKOTO MaTepuaa.



IlepeyeHb BOMPOCOB K IK3aMeEHY

1. Bo300OHOBIIsIEMbIE U HEBO30OHOBIIsIEMble UCTOYHUKH dHepruu. Hed1s u ra3 xak
VCTOYHUKHU YHEPTHH.

2. BeprukanbHas uHTErpanus B HE(TSHOW MPOMBIIUIEHHOCTU. JTalbl Pa3BUTHUS
MHUPOBOTO HEPTSIHOTO PHIHKA.

3. PazButue HeTsHOM IpoMBIIITIEHHOCTH B Poccum.

4. Pa3zBuTHe razoBoii NIpoMbIUIEHHOCTH B Poccun.

5. Hedrs. [Ipoucxoxnenue aedTu.

6. [Ipuponusiii ra3. [Iporneccsl, npuBoasiue K 00pa30BaHUIO METaHA.

7. Bunbl ropHbIx iopoa. Ckiaaka, o0pa3oBaHHAs 0CaJOYHBIMU OPOJIAMH.

8. KoyekTop. Buabl KOJIEKTOPOB. ' €010rnuecKre JOBYIIKH.

9. 3anexp u MectopoxacHue. Buabl MecTtopoxkaeHuid. bamaHcoBele
u3BiekaeMble 3amacol. Koadunuent uzsneuenus nedpru (KUH). Knaccuduxanus
HE(QTSAHBIX U Fa30BbIX MECTOPOXKACHUN MO BEIMUMHE 3a11aCOB.

10. I'eonoruueckne u reo(pU3NUECKUE METO/Abl Pa3BEIKU HEPTSIHBIX U Ta30BBIX
MECTOPOKICHUU.

11. T'maporeoxuMuyeckue METOJbl Pa3BEIKU MECTOPOKICHUM HepTH U rasa.
HccnenoBanus KepHa. DJIEKTpOKapoTax. [ eosiornueckas MOIEIb MECTOPOXKICHHUS.
12. CxBaxkuHa. Bunpl ckBaXkuH.

13. bypenue ckBaxxuH. Bunbl Oypenus. Onepannu, BHITOIHIEMbIE IPU OypEeHUH.
14. CnocoObl OypeHHUs CKBaKHH.

15. Typ06oOyp. DnexTpoOyp. BuntoBoii guratens. bypoBsie nonora.

16. bypoBas ycranoBka. bypoBast BbIIIKa.

17. OGopynoBanue, HCHOJIb3yeMoe Npu OypeHuu (TajeBas cucTteMa, OypoBas
nebeka, Ha3eMHOe 000py0oBaHue, OypOBbBIE TPYOHI).

18. ObGopymoBanue, HCHONb3yeMOe Mpu OypeHHHu (CHIOBOM NpHBOJ OypoBOI
YCTaHOBKHU, OypOBbI€ TPYObI, OypHIIbHBIE 3aMKH, TYpOOOYp).

19. CTpouTenbCTBO CKBAKHH.

20. ITpoMbIBKa cKkBaxxuH. BypoBbIe pacTBOPHI.

21. Bypenune HaKJIOHHBIX CKBaXHH.

22. bypeHue CKBaKMH Ha MOpE.

23. CgoiictBa He(TEra3oBbIX IIACTOB (MMOPUCTOCTh, YJENbHAs TOBEPXHOCTD,
MPOHUIIAEMOCTb TOPHBIX MOpox). 3akoH Jlapcu.

24. CpoiictBa HedTerazoBblx IUIACTOB (YNPYrocTh IIACTa, KOIPPUIUEHT
BBITECHEHUS, KamuUIIpHOE JaBJICHUE, CMa4YlBaEMOCTb, BS3KOCTD,
ra3zocojiep>kaHue, JaBJIeHUE HACBIILIEHUS, 00beMHBIN KOIDPUIIUEHT).

25. PexxuMsbl pa3paOOTKU HEPTSIHBIX U Ta30BbIX MECTOPOXKICHUM.

26. Meronpl BO3neWCTBHS Ha HE(QTSAHbIE IUIACTHI (3aBOJHEHHE, MEXaHUYECKUE,
duznyecKkrue 1 XUMHUYECKIE METO/IbI).

27. CriocoObl NOBBIIIEHHSI HEPTEOTAAYN U Fra300TAauU IIACTOB.

28. CriocoObl FKCIUTyaTali He(PTAHbIX CKBaKUH. DOHTAaHHBIN CIIOCOO.

29. CnocoObl FKCIUTyaTalli He(PTAHBIX CKBaKUH. ["a3mu@r.

30. CocoOsb! 3kcrutyatanuy He(TAHBIX CKBaXKUH. LLITaHroBBIN TITyOMHHBIN HAcOC.



31. CnocoObl 3KcITyaTaliuu HEPTSIHBIX CKBXKHUH. DIEKTPOIIEHTPOOEKHBIA HACOC.
[Torpy>kHOM BUHTOBOM HACOC.

32. IlpombicnoBas  moarotoBka  HedTu. Jleraszamms, oOeccoiMBaHUE,
cra0mIn3aIus.

33. IIpomeicioBast moaroroBka HegTu. O0E3BOKUBAHUE.

34. Cucrembl cbOopa mnpupogHoro rasza. Kiaccudukauus 1m0 creneHu
HEHTpaAIU3AIUU TEXHOIOTUYECKUX OOBEKTOB MOATOTOBKHU.

35. Cucremsl cOopa mpuponHoro raza. Kmaccuduxamuss mo koHpUrypauuu
TpyOOIIPOBOJHBIX KOMMYHUKALIUN U IO paboueMy JTaBICHUIO.

36. IIpombicioBasi MOATOTOBKA HPUPOJHOrO raza. OQYUCTKa OT MEXaHHYECKHX
pUMECE, TapOB BOJIbIL, CEPOBOAOPO/IA U YIJIEKHUCIIOTO ra3a.

37. MaructpanbHblii TpyOOITPOBOAHBINA TPAHCIIOPT HEPTH.

38. MaructpanbHblii TpyOOITPOBOAHBIN TPAHCIIOPT Ta3a.

39. XpaHeHue U pacrpeelieHue rasa.

40. Xpanenue HeTEIPOIYKTOB.

11. YueOHO-MeTOAMYECKOE 00ecrIeYeHHe JUCIUIIINHBI
11.1 Pexkomenayemas aurepatypa

1. Terensmun, B.B. Hedrerazosoe aeno. [lonnsiii kype [Tekcer]: yuebHOE mocobue
/ Terensmun B.B., f3eB B.A. — lonronpynusiii: U/ UaTennekr, 2014. — 800 c.
DK3eMIUISPHI BCero: 4

2. baxxenosa, O.K. I'eonorus u reoxumus HepTH u raza [DIEKTPOHHBIN pecypc]:
yueOHuk / baxenosa O.K., Bypnaun FO.K., CokonoB b.A., Xaun B.E. — M.: MI'Y
nmenu M.B. Jlomonocosa, 2012. — 432 c.
http://www.studentlibrary.ru/books/ISBN9785211053267.html

3. Psa6oB, B./[. Xumus vedtn u raza [Tekcr]: yueoHoe mocobue / Ps6os B.J[. — M.
N «®opym» - Uudpa-M, 2014. — 336 c.

DK3eMIUISIPbI BCETO: §

4. Epmonkun, B.W. T'eonorus m reoxumus Hedptu u raza [Tekct]: ydeOHOE
nocoowue / Epmonkun B.U., Kepumos B.1O. — M.: Henpa, 2012. — 460 c.
DK3eMIUISPBI BCero: |

5. Caitdymnun, W.I. dusznueckue ocHOBBI A00biuu HepTu [Tekcr]: yueOHOe
nocobue / Candymmun W.II., Terenemun B.B., SI3es B.A. — Jonronpyansriii: 11
Hnaremmext, 2013. — 328 c.

DK3eMIUISPBI BCero: 1

6. TerenpmuH, B.B. OcHoBBI Oypenus Ha HedTh U Ta3 [Tekcr]: yueOHoe mocoowue /
B.B. Terenemun, B.A. f3eB. — Honronpynusiia: /1 UaTtemnekr, 2014. — 296 c.
DK3eMIUIsIphI Beero: 1

7. Ara6ekoB, B.E. Hed1b u ra3. TexHonmoruu u mpoayKkThl nepepadoTku [Teker]:
yaeOHoe nocobue / Aradeko B.E., KocsakoB B.K. — PoctoB-na-/lony: ®eHukc,
2014. - 458 c.

DK3eMIUTApHI BCETO: 3



11.2. llepuoguveckue U31aAHUA
He ucnonvzyromces

11.3. HopmaTuBHO-NIpaBOBbIE€ AKTHI H HHbIE IPABOBbIE JOKYMEHTbI
He ucnonvsyromes

11.4 IlepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECypCcOB

1. Yuebno-metoanueckue matepuansl o aucuuminHe b.1.3.8.1 «OcHoBBI
He(Tera3oBoro neia» (ANeKTPOHHBINA 00pazoBaTenbHbIN pecypc pasmerieH B MOC
OTHU (pummai) CITY UMEHU l"arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178)

2. Cailr OTU (bumuan) CITY wumenn Tarapuna FHO.A.
http://techn.sstu.ru/

11.5 DneKTPOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooksy,

2. «39BC elibrary»

3. ObC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypcsl  uHPOPMAUMOHHO-TEIEKOMMYHUKAIIMOHHOH  CeTH
«HHTEpHET»

1. bubnuoteka Poccuiickoit akanemuu Hayk (BAH) www.rasl.ru

2. Poccuiickas rocygapctBenHas ouonunoreka (PI'b) www.rsl.ru

3. bubmotexa MI'Y um M.B. JlomonocoBa. Xumuueckuii hakynprer MI'Y
Www.msu.ru

4. Poccuiickas HarmoHanbHas oudanoreka (PHB) www. nlr.

11.7. IleyaTHbIe ¥ JIEKTPOHHbIE 00pPa3oBaTe/ibHbIE pecypchbl B (hopMax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII U MOTOKOB € TAKUMHM CTYACHTAMH)

1. ApantupoBanHas Bepcus HOb, nmga wucnonb3oBaHHWs WHBAIMAAMU U
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs u3z uucia uneanuoos u auy ¢ OB3 obecneuenvl neuamuvivu u
(unu)  INEKMPOHHLIMU — 00pA308aAmMeENbHbIMU — pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300DO8bS.

12. UHdopManMOHHO-CIIPABOYHbIE CHCTEMbI M MPO(decCHOHATbHbIE
0a3bl JaHHBIX

OOyuaromumMcst o0ecniedeH AOCTyM (yAajJeHHBIA TOCTYI), B TOM 4YHCIIE B
cllydae MPUMEHEHHUSI SJIEKTPOHHOTO 00yUYeHUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTHM, K COBPEMEHHbIM NpO(EeCcCHOHATbHBIM 0a3zaM JaHHBIX U
UH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMAM.

12.1 IlepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM


http://techn.sstu.ru/

CnpaBounas npaBoBas cucteMa «Koncynprant [Lmrocy

12.2 TlepeuyeHb MHGPOPMALMOHHBIX TEXHOJIOTHI, HUCHOJb3yeMbIX NPH
OCYILIECTBJIECHHUH O00pa30BaTebLHOI0 Mpolecca M0 JAUCHUIVIMHE, BKJIKYasA
nepevyeHb NPOrpaMMHOI0 o0ecrneyeHust

KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOJHO  PacmpoCTPaHSIEMOIO
nporpaMmMHOI 0 O6CCHC‘-ICHI/I$I, B TOM YHCJIC OTCYCCTBCHHOI'O IIPOU3BOACTBA
(o KUT OOHOBJICHHIO MPU HEOOXOAMMOCTH ).

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint).

Kaxnpiii  oOywaromuiics B TeYeHHE Bcero nepuoaa  oOydeHus
o0ecIieunBaeTCs WHAWBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHO-
OMOMMOTEYHON CHUCTEME U DIIEKTPOHHOM WHOOPMAIIMOHHO-00pa30BaTeIbHON
cpexe.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

Yuebnasa ayoumopus ona nposedenusn 3aHamuii 1eKYUOHHO20 Muna

VYKOMIUIEKTOBaHA CHELMATU3UPOBAHHON MeOenbl0 M TEXHUYECKUMU
cpeactBamMu oOyueHusi: 12 crtonoB, 24 cryna; pabodyee MeCTO MpenojiaBares;
Jnocka Ui HanucaHusa QuomactepoM; — npoektop BENQ 631, pynoHHbIN
MPOEKIMOHHBIN 9KpaH, HOYTOYK C MOAKIIOUYEHHUEM K CEeTH C BbIX0oa0M B MHTEepHET
U J0CTYNoM B MHGpOpMaAIMOHHO-00pa3oBatTenbHyto cpeny OTU (pumman) CI'TY
uMenu [larapuna FO.A., ydeOHO-HaryIAnHbIE MOCOOUsA, OOECIeYMBarOIINe
TEMaTHUYECKHE WLUTIOCTPAIMH 110 paboueii mporpaMMe IUCITUTUTHHBI

Vuebnas ayoumopus 0ns npoeedenusi 3aHAMUL NPAKMULECKO20 MUNQ,
meKyuje2co  KOHmpoJs U NPOMENCYMOYHOU ammecmayuu, 2pynnoevix u
UHOUBUOYATLHBIX KOHCYIbMAYUlL

YKOMIUIEKTOBaHA  CIEIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpenctBamu oOydenusi: 12 cronos, 24 cryma; pabodee MECTO MpEnoaaBaTes;
nocka Ui HamucaHus Quomactepom; — mpoektop BENQ 631, pynonHbIf
MIPOCKITMOHHBINA IKPaH, HOYTOYK C MOJKIIOYEHHEM K CETU C BBhIX0JI0M B MHTEpHET
U J0CTYNoM B MH(pOpMaAIMOHHO-00pa3oBatenbHyto cpeny OTU (buwmman) CI'TY
uMmenn larapuna FO.A., yuyeOHO-HAIISIAHBIE TIOCOOMS, OOecCIeunBaloIre
TEMaTHYECKHUE WILTFOCTPAIMH TI0 pabodeii mporpaMMe TACITATITAHBI

Pabouyro nmporpammy cocTaBui = /B.H. Lenytikun/



14. TonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojia, IpoToKo Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKC/YMKH / /




