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PaGouas mnporpamma mo gucruuimHe «OCHOBBI  He(dTEra3oBOro  Jeia
HamnpaBJ€HUsI  MOATOTOBKH 15.03.02  «TexHoJOTMYECKHME  MAIIWHLI WU
obopynoBanue» mnpoduwib «OOOpyIOBaHHE XUMHUYECKMX U He(TEerazoBbIX
MIPOU3BOJICTBY» COCTaBJIEHa B COOTBETCTBUM C TpeOoBaHusMU DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa3oBaTeILHOTO CTaHaapTa Beiciiero odopazopanus 15.03.02
«Texnonoruuyeckue MallMHBL W O0OpPYJAOBAHHME», YTBEPKIECHHBIM MPUKA30M
Muno6puayku Poccuu 9 aBrycra 2021 r. Ne 728.

Pabouas nporpamma:
o0cyxk/IeHa M PEKOMEHI0BAaHA K YTBEPXKICHUIO peleHueM Kadeapsl

Texnonorus u 000pyJAOBaHHE XUMHUUYECKUX, HE(PTETa30BbIX U  MHUILIEBBIX
pou3BoACTB OT «1 1» anpernsa 2025 r., npotokost Ne 9.

3aBenyromuit Ka@eﬂpoﬁj&«tuuﬁx /H.J1. JleBkuna/

onodpena Ha 3acenanun Y MKH ot «14» anpens 2025 r., npotokon Ne4.

Tpencenarens YMKH  _AChbwwwe& /H.IL. Jleskuna/




1. Lesan u 3a1a4M AUCHUTINHBI

[lenbto ocBOEHUS TUCHUIUIMHBI «OCHOBBI He()TErazoBoro jejia» SsBISETCS
(opMHUpPOBaHKE Y CTYJIEHTOB OCHOB 0a30BbIX 3HAHUN IO HE(TEra3onpoOMBICIOBOM
OTpaciii, HEOOXOJUMBIX €My s H3Y4YEHHUS MOCIEAYIOIUX AUCHUIUIMH U
HOJTyYEHUS] MH)KEHEPHOU npodeccur HePTerazoBoro nNpoguis.

JUis NOCTUKEHMSI 3TOM L€ MPenolaBaHue AUCIUIIIMHBI IPEIIOoaraer:
1.1. TOTOBHOCTH BBIIYCKHUKOB K HPOU3BOACTBEHHO-TEXHOJIOTMYECKON U
NPOEKTHON JAESITeNbHOCTH, OOECTeYUBAIONICH MOJEPHHU3AINIO, BHEAPECHUE U
AKCIUTyaTallMi0 O00OpYyIOBaHUS NJsi JOOBIYM, TPAHCIOPTAa M XpaHEHUs HEPTH U
rasa;
1.2 cmocobctBOBaTh (HOPMUPOBAHHMIO Y CTyIEHTa OOOOIIECHHBIX MPUEMOB
UCCIIEOBATEIbCKOM  JIEATENBHOCTH  (ITIOCTAHOBKA  3alayd, TEOPETHYECKOE
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, BBITOJHEHHE JOMAITHUX
3a1aHUM.

2. Mecto nucuuniannbl B cTpykrype OIIOITI BO

HucuunnuHa «OCHOBBI HETEra3oBOro Jieia» OTHOCUTCS K BapHaTHUBHOU
gactd, (HopMHpPyeMOH y4YaCTHHKaMU OOpa3oBaTeNbHBIX OTHOIIEeHWH broka 1
«IuCIMIIMHBI (MOJTYJIN ).

3. TpeOoBaHusA K pe3yibTaTaM OCBOEHHS AUCIUTIIUHBI

N3ydenne AUCHUIUIMHBI HaNpaBiIeHO Ha (OPMUPOBAHUE CIIETYIONIUX
kommerenmuii: 11K-1.

[lepeueHb MJIaHUPYEMBIX PpE3yJbTAaTOB OOYyYEHHUS M0 JAUCIUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMu OCBOCHHUS 0O0pa3oBaTEIbLHOMN
POrpaMMBbl



Kon u Kona u HauMeHOBaHME HHIUKATOPA HauMeHnoBanue nokazareins
HAaUMEHOBaHUE JIOCTHIKEHUS KOMITETCHITUU OILICHUBAHHUS
KOMITCTCHIINH (cocTaBIsAOIIEH KOMIEHTEHITAHN ) (pe3ynpTaTa 00y4eHus 1o

(pe3ynbTar JUCIUTLITNHE)
OCBOCHWUST)

[TIK-1. CnocobeHn
MIPOBECHUIO PadoT
no oOpabotke W

aHaJIu3y Hay4HO-
TEXHHYICCKOMN
uHpopmanuu u
pe3ynbTaToOB
HUCCIEeI0BAaHUN

NI-1nk-1 Ciocoben obpabaTeiBaTh
Y aHAJIM3UPOBATh HAYYHO-
TEXHUYECKYI0 HHPOPMALIUIO U
pe3yJIbTaThI UCCIICAOBAHUI 1O
MOJICpHU3AIIUH, BHEAPECHUU U
IKCILTyaTaIllui 000pyIOBaHHS ISt
JNOOBIYH, TPAHCTIOPTA M XPAHCHHS
He(TH M raza

3HATh: OCHOBHBIC IIOKa3aTelIH B
HedrerazomoobIue u
TPYOOIIPOBOTHOM TPaHCIIOPTE;

TEXHOJIOTUIO W TEXHUKY OypeHUs
HE(PTSIHBIX M Ta30BBIX CKBAXWH;
OCHOBBI pa3paboTku u
OKCILTyaTaIH HEPTSIHBIX |
ra30BBIX MECTOPOXKICHUI; TEXHUKY
U TEXHOJIOTHIO JOOBIYM HEPTH;
00Opy/ZIOBaHME U  TEXHOJIOTHIO
MIPOMBICIIOBON TOJATOTOBKH HE(PTH

u rasa, TPYOOIIPOBOTHBII
TPAHCIIOPT u XpaHeHue
YIJIEBOAOPO/IOB.

yMeTb:  MPaBWIBHO  OIICHHUTH
YPOBCHb TEXHHKH W TEXHOJOTHH
OypeHusi, JKCIUTyaTaluu u
PEMOHTAa  CKBR)KHH, BBIOJIHSATH

IpOCTEHIINE pacyeTsl MO BHIOOPY
o0opynoBaHust Juis (OHTAHHOM H
HACOCHOM A00BbIYM HEPTH, pEMOHTA
CKBAKUH; OIIpEACIIATh
TEXHUYECKHUE N TCEXHOJIOTHYCCKHUEC
IapaMeTpsl B DJIEMEHTaX CUCTEMBI
JIBMDKEHUS TIACTOBOM MPOAYKIUH

(mmacT — UEHTpPaJdbHBIA MYHKT
cOopa - JaIbHHUA TPaAHCHOPT) C
LEJIBIO ux KOHTPOJIS u
yIIpaBJICHUSI.

BJIA/IETh: 3ala4aMu
NPUOIINKEHHOTO
MPOTHO3UPOBAHHUS ~ TEXHUYECKOTO
COCTOSIHUS (OHTaHHBIX u
HACOCHBIX CKBAKUH;
AIIEMEHTApHON HOPMAaTHUBHO-
TEXHUYECKON 6azoi JUTSE

BBITIOJIHCHHUA PaCUCTOB.




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ounasn hopma odyuenusn

aK.4acoB
Bup yaeGHOH nesTenbHOCTH 110 CEMECTPaM
Bcero
1. AynutopHbIe 3aHSATHS, YaCOB BCETO, B TOM YHCJIC: 48 48
* 3aHATHA JIEKIIUOHHOI'O THIIA, 16 16
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
IIPaKTUYECKHUE 3aHATH 32 32
na00paTOpHBIC 3aHATHUS — —
B TOM YHCJIC 3aHATUS B (POpME MPAKTHYECKON TOJTOTOBKH — —
2. CamocrosTenpHas padoTa CTyJIEHTOB, BCETO 60 60
— KypcoBas paboTa (IpOeKT) — —
(omcymemeyem — / npu nanuuuu +)
— pacueTHO-Tpaduueckas pabora — —
(oTcyTCTBYET — / IPW HAIMIHH +)
3.IlpomexyTouHas aTTECTALUSA: 9K3aMeH IK3aMeH
9K3aMeEH, 3a4em ¢ OYeHKOll, 3a4em
O0BeM JUCHUIUIMHEL B 3a4ETHBIX €IUHHALAX 3 3
O0beM TUCIUIUIMHBI B aKaJl. 9acax 108 108

3.IIpomexxyTouyHasi aTTeCTaIUS: — —
9K3AMEH, 3a1em ¢ OYeHKOll, 3a4em

O0beM JUCHUIIIIMHBI B 3a4C€THBIX €IUHHUIIaX — —

O0bEM QUCLHUILUIMHEL B aKal. 4acax — —

3a0unasn hopma odyuenus

3aouHas Gpopma
oOyueHus (aka.
4acoB)

Bun yuebHolt nearensHOCTH

3aouHas Gopma
00y4eHus 1o
VHIUBH Ty JIbHBIM
IUTaHAM B YCKOPEHHBIE
CPOKH (aKaj. 9acoB)

o
Bcero | cemectpam

1o
Bcero cemecrpam

1. AynutopHble 3aHATHS, 4YaCOB BCETO,
B TOM YHCJIE:

* 3aHSTH JIEKIIMOHHOI'O THUIIA, 8 8 — —
* 3aHATHS CEMUHAPCKOTO THUIIA! — -
MIPAKTHYECKUE 3aHATHS 4 4 — —

J'Ia60paTOpHBIC 3aHATUA

B TOM YHCJIE 3aHATUA B (popMe MPpaKTHIECKON

4 4
MOATOTOBKU
2. CamocTosTenbHast paboTa CTyCHTOB, 96 96 - -
BCET0

— KypcoBas paboTa (poeKT)
(omcymemeyem — / npu nanuuuu +)




— pacueTHO-Tpaduueckas padbora — —
(omcymemeyem — / npu nanuuuu +)

— KOHTpOJIbHast paborta - -
(omcymemeyem — / npu nanuuuu +)

3.IIpomexxyTouHas aTTecTalus: - -
9K3aMeH, 3a4em ¢ OYeHKoll, 3a4em

HUTOI'O: aK.4acoB 108 108 -

OO1ast TPYA0EMKOCTh 3ad. ejl. 3 3 -

5. Copep:xkanue JAUCHUILUIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM
(pasgenam) ¢ ykazaHMeM KOJHYECTBA AaKaJeMHMYECKHX YacOB M BHAOB
Y4eOHbIX 3aHATHIH

5.1. ConepkaHue TUCUMILIIMHBI

Tema 1. Pazpurne Hererazoporo komiviekca B Poccuu u B mupe

Hedtpr u ra3 kak HCTOYHMKM »SHepruud. BepTukanbHas HHTErpanus B
HedTera3oBoil oTpaciu. MupoBoli He(dTerazoBblii KOMIUIEKC. OTambl pa3BUTHSA
MupoBoro HedTsiHOTO phiHKa. Hedrerasosiii komiieke Poccuiickoit denepanuu.
PazButue HedremoObum u  Hedrenepepaborku B Poccun. [MazoBas
IIPOMBILIIIEHHOCTH Poccun.

Tema 2. OcHOBBI reosiornu HedTu U rasa

[Ipoucxoxnenne HedTu U raza. OpraHuyeckas TEOpUs] MPOUCXOKACHUS
Heptu .M. I'y6kuna. Heopranuueckue teopuun npoucxoxaenuss Heptu. Cocras
npupoaHoro rasa. IIpoueccel, npuBogsmue Kk 00pa3oBanuto MeraHa. Hedgrsinbie u
razoBble  MectopoxaeHus. Knaccudukauums ropHeix nopon.  Ckiazxa,
oOpa3oBaHHas TOPHBIMU TOpoAamMu. Tumbl KOJUIEKTOpOB He(dTH U Tasa.
['eonornueckue mnoBymku. Kiaccudukanus MecTOpoXxaeHuid HePpTH U Tasa.
CrtpykTypHas KapTa U T€OJIOTHUYECKUN pa3pes.

[Touck u pa3Benka HEPTAHBIX M Ta30BBIX MECTOPOXKIeHUHU. ['eomornyueckas
cbeMKa MecTHOcTU. ['eodusmueckre MeToAbl. ['MAPOreoXHMMHUYECKHE METOIBI.
HccnenoBanus kepHa. DIEKTpoKapoTax. [ eosiornueckas MOJIEb.

Tema 3. bypeHue HeQTAHBIX U Ta30BbIX CKBAXKUH

Bunet Oypenus. KoncTpykuus ckBaxkuHbl. Buabl ckBaxuH. CrnocoObl
OypeHusi CkBaXuH. bypeHue c¢ 3a0oiHbIM aBurateneM. PotopHoe Oypenwue.
bypoBbie monota. BypoBbie ycTaHOBKHM U o0opynoBaHue. bypoBas BbIIIKa.
OO6opynoBaHue I MEXaHU3allMU CIYCKO-TIOABEMHBIX onepanuii. HazemHoe
o0opynoBaHue, wucnoiabyemoe npu Oypenun. CunoBoil mpuBoa OypoBoi
yCTaHOBKHU. BypuiibHbIE TPYOHI.

[IpomMbIBKa CKBaXMH. BUIbI MPOMBIBOYHBIX KUIKOCTEH W WX (PYHKIHH.
[TpuroToBnenue OypoBOro pacTBOpa.

Tema 4. Jlo0b1ua HedTH U rasza
duznyeckue CBOMCTBA MPOAYKTUBHBIX MacToB. 3akoH Jlapcu. Pa3zpaboTka
HE(TAHBIX M Ta30BBIX MECTOPOXKACHWN. J[BU)KeHHE yrieBOJAOPOJOB B ILJIACTE.




Pexumbl paboTel 3anexxeil.  MeToasl BO3AEUCTBUS HAa HEPTSIHBIC ILUIACTHI.
CrnocoObl skcmutyaTaiu HeTaHbIX cKkBaXHH. DoHTaHHbIN criocoO. [MaznudTHIM
cnoco6. I[lltaHroBeiifi TIyOMHHBIH HAcoC. DIEKTPOIEHTPOOEKHBIM Hacoc.
[TorpyxHoi BUHTOBOM Hacoc. [IpombiciioBas moaroroBka HegpTu. CucreMsl cOopa
ra3za Ha npomsbiciax. [[poMbIcioBas MoAroTOBKA rasa.

Tema 5. TpancnopT u XxpaHeHuHe YIJ1€BOJAOPO/I0B

MaructpaibHblii TpyOOIPOBOAHBIN TpaHCHOPT He(TH U Taza. XpaHEHHUE
HepTenpoaykToB. PesepByapsi HedTeba3. Xpanenwe raza. [asrombaepsl
MOCTOSTHHOTO U TepeMeHHOro obwema. IloazeMHoe XpaHeHHE MPUPOAHOTO Trasa.
[MpuHIMNIHaTBHAS CXeMa MOI3EMHOTO Ta30XPaHIIIUIIA.

5.2. Pasuem,l, TEMbI JUCHHUIIJINHBI U BU/bI 3aHATHH

ouHasn hopma 0dyuenusn

Bupel 3aHTHI, BKITIOYAs CAMOCTOSITEIBHYIO Konx

paboTy cTy/IeHTOoB (B aKkaJ.4acax) WHIUKaTOpa
HaumenoBanwue pasnena, 3aHATHUS 3aHSITHS camoc— JOCTHKCHUS
Ne TEMBI TUCITUTLINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSATENbHAS | KOMIIETCHIIMH

/1 THIIA TUTA / U3 HUX pabora

B (hopme
MPAKTUYECKOMN
MOJITOTOBKH

1. |Tema 1. Pa3ButHne
He(TerazoBoro KOMIIJIeKca B 2 3 8 N/I-1nk-1
Poccun u B Mupe

2. |Tema 2. OCHOBEBI I'€0JOTUA

4 8 10 NI-1nk-1
He(TH U raza
3. |Tema 3. Bypenue He(TSHBIX 4 8 12 N/1-1nk-1
Y Ta30BBIX CKBOKUH
4. |Tema 4. Jlo6b1ya HEDTH U 4 8 20 N/1-1nk-1
rasa
5. |Tema 5. TpaucropT u 5 5 10 NI-1nk-1

XpaHEHUE YIIIEBOJAOPOJIOB

Hroro 16 32 60




3aounasn hopma odyuenus

Buabl 3aHTHI, BKIIFOUask CAaMOCTOSITENIBHYIO Kon
paboTy CTy/IEHTOB (B aKaJ.Jacax) UH/IMKaTopa
Haumenoanue pa3zzerna, 3aHSTHS 3aHATHS camoc— JOCTUKEHUS
TEMBI TUCITUTUINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSTENbHAS | KOMIIETCHIMH
No THIIA TUTA / U3 HUX pabota
/i B (hopme }
MPaKTUIECKON
MOATOTOBKH
3a0uHnas / saounas saounas/
iy / MITY Hiy
1. |Tema 1. Pa3zButue
He(TerazoBoro KOMIUICKCA B 1 - 10 N-1nk1
Poccun u B Mupe
2. |Tema 2. OCHOBBI T€OJIOTUU 2 1 20 VT
HeTH U Ta3a
3. |Tema 3. bypenue HeQTIHBIX 5 1 o5 NI-1nk-1
Y Ta30BBIX CKBAKHH
4. |Tema 4. JIoObua HeTH 1 5 1 o5 N/I-1nk-1
rasa
5. |Tema 5. Tpaucoopt u 1 1 16 N-1nk-1
XpaHEHUEe YIiIeBOJ0POJIOB
Hroro 8 4 96
5.2. IlepeyeHb NPpaAKTHYECKUX 3AHATUH
Ne HaumenoBanue HaumenoBanue O0beM QUCIMILTMHBI B aKaJl. yacax
n/n paszzaena, TeMbl MPAaKTUYECKOTO 3aHATHS OYHAas |0YHO-3a0YHAsI| 3a0YHAS
JUCLIUILINHBI ¢dopma dopma dopma
oOyuenwust | oOydenus / | oOyuenus /
15100% uiry
(npu Hanuuuu) \(npu HaaUYUY)
1. |Tema 1. Pa3zBurue MupoBoii HedTerazoBblil
He(TerazoBoro KOMILJIEKC. Drarsl
KomIutekca B Poccun u B | pa3BUTHS MHPOBOTO
MUpe HE(TIHOTO PBIHKA. a a
HedreraszoBblit KoMILIEKC
Poccuiickoit denepanum.
2. |Tema 2. OCHOBHI [Tpoucxoxaenne HePTH
reojoruv HepTu K Taza | U raza. leomorus wu
reoxuMusi HeTH U rasa. B 1
[Touck u  pasBenka
HE(TAHBIX H Ta30BBIX
MECTOPOKACHUM.
3. |Tema 3. bBypenue Bbypenue ckBaxuH Ha
HE(TIHBIX U Fa30BBIX He(Th U ra3. byposbie
CKBaYKUH YCTaHOBKH U — B 1
obopynoBaHue.
CTpOoUTENBCTBO

ckBaxkuH. [IpoMbIBKa




CKBaXUH. bypoBbie
pacTBOPBI.

Tewma 4. loObrya HEhTH 1
raza

Jlo6brya HedTH U Ta3a.
PuU3NYECKUE CBOMCTBA
MPOJIYKTUBHBIX IJIACTOB.
Pa3pabotka He(TSHBIX U
ra3oBbIX
MECTOPOKACHUM.
OKcIuTyaTalus
HE(TSHBIX U Ta30BBIX
ckBakuH. [IpombicioBas
MOJTrOTOBKA HEPTH U
rasa.

Tewma 5. Tpancnopr u
XpaHEeHHe
yIJI€BOJOPOOB

TpybonpoBoaHbII
TPaHCIIOPT
YTJIEBOJOPOOB.
XpaHenue
l"azronbaepsl.
[Toazemuoe XpaHeHue
IIPUPOJHOTO Tas3a.

HetH.

Hrtoro

32

10

5.3. Ilepeyensn 1a0OpPaTOPHBLIX PadoT

JlabopamopHvie 3ansamus He npedyCMOmpeHbl.




5.4. 3apaHus I CAMOCTOATEJIbHON padoThl CTY/ICHTOB

/o

HaumenoBanue
pasnena, TeMbl
TUCLAIUINHEL

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

OO0beM OUCHHUILIMHEI B aKaj. yacax

O4YHas

dbopma
o0yueHHs

OYHO-3a04YHasn

dbopma
oOyuenus /
UITY (mpu
HaJIM4YUN)

3a04Has
dbopma
oOyuenwust /
UITY (npu
HaJUYHN)

Tema 1. Pa3Burue
He(Tera3oBoro
KoMIuiekca B Poccun u B
MHUpe

Bousro-ypanbsckas
He(Tera3oHOCHas
npoBuHLUA. PazButue
He(TerazoBoro
KoMmIuiekca CapaToBCKOM
00J1acTH.

16

Tema 2. OcHOBBI
re0JIOTUU HeTH U Ta3a

Murpanust HeQTH U Ta3za
B Henpax. IlepBuunas
murpanus.  Bropuunas
murpauus. [IpeBpaienne
HepTH B OKpYXKaromeu
cpene.  DKOJOTHYECKHE
aCIEKThI N00BIYU
YTJIEBOJOPOJOB.

10

20

Tewma 3. bBypenue
He(TSAHBIX U Ta30BbIX
CKBAYKUH

Bypenue HAaKJIOHHBIX
CKBQXXWH. Bypenune
CKBOXMH Ha 1enbde.
Mopckue  Jie1ocTonKue
1aT(hOopMbI
O06opynoBanue
[IOJI36MHOTO
CKBQKHH.

TUISt
peMoHTa

12

20

Tema 4. JloObiua HEPTH U
rasa

JoObrua TspKenoi Hedtu
U OUTYMOB.
Peonorunyeckne acrexTsl
pa3paboTKu HEPTIHBIX
MECTOPOKIACHUN

20

20

Tema 5. Tpancnopr u
XpaHEeHUe
YIJI€BOJI0POIOB

TpyOonpoBoaHbIi
TPAHCIOPT CHKMIKEHHOTO
rasa. CrnennanbpHble
CHocoO0BI
TPaHCHOPTUPOBAHUS
HeTH u
HEPTENPOTYKTOB.

10

20

Hroro

60

96

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

/. KypcoBas pa6ora

Kypcosas paboma ne npedycmompena




8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen

9. KonrpoJsabHasi padora
Koumponvnasa paboma ne npedycmompena.

10. OueHouyHbIe CpeACTBA Jsi NPOBEJEHHUS TEKYIIero KOHTPOJSA H
MPOMEKYTOYHOM aTTeCTAUUM

OueHuBaHue pe3yibTaTOB OOy4YE€HUSI 1O JWCIUIUIMHE U  YPOBHS
c(hOPMHPOBAHHOCTH KOMIETCHIIMN (YacTH KOMIICTCHIINH) OCYIIECTBISICTCS B
paMKax TEKYLIEro KOHTPOJS YCIIEBAEMOCTH W MNPOMEKYTOUHOM aTTECTAlUHh B
COOTBETCTBHU C DOHIOM OLIEHOUYHBIX CPEJICTB.

JI1st OLIEHKHM TEKYIIero ypoBHS (DOPMUPOBAHMSI KOMIIETCHIIUN MPOBOASTCS
MHCHbMEHHBIE OTIPOCHI IO TEOPUU (MOJIYJIHM) U MPAKTUKE (MPaKTHYECKUuEe paboThI).

B nporniecce o0ydeHHUsT CTYyIEHT JIOHKEH TMOJHOCTHIO BBITIOJHHUTH YUeOHBIN
IJIaH, TPEAYCMOTPECHHBIM pabodeil mporpaMMol JIUCHMILUIMHBI  «OCHOBBI
HedTerazoBoro jnena», Mo BCEM BHJAM Y4YeOHBIX 3aHATHH. B yacTHOCTH, OH
JIOJDKEH BBIMIOJIHUTH BCE MPEAYCMOTPEHHBIE IPOrPAMMON TPAKTUYECKUE 3AHATHUS U
KOHTPOJIBbHYIO Pa0OTYy, TOCETUTD JIEKITUH BO BPEMsI CECCHH.

JIns OLIEHKHU 3HAHUW, YMEHUW, HABBIKOB M (WJIM) OMbITa JACATEIbHOCTH,
XapaKTepU3yoIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUMM B TIPOIIECCE OCBOCHUS
TUCcUUILUIMHBL «OCHOBBI HE(PTEra30BOTO J1€J1a» MPOBOJAUTCS DK3aMEH.

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

OneHka «OTJIUYHOY» CTaBUTCS TPHU:

- IPaBUJIBHOM, IOJITHOM U JIOTUHYHO ITOCTPOCHHOM OTBETE,

- YMEHUH ONIEPUPOBAThH CIICHIUAIBHBIMU TEPMUHAMH,

- UCMOJIb30BAHUHU B OTBETE JIOTOJHUTEIILHOIO MaTepraia,

- WUTIOCTPUPOBAHUHN TEOPETUUECKOTO MOJIOKEHUS MPAKTUYECKUM MATEPUATIOM.

O11eHKa «XOpOII0» CTaBUTCS MPU:

- IPaBUJIBHOM, MOJIHOM U JIOTUYHO TTOCTPOCHHOM OTBETE,
- YMEHUM ONIEPUPOBATH CHICHIMATBLHBIMU TEPMUHAMU,
IIPU ATOM B OTBETE MOT'YT UMETHCS HETPYObI€ OUTUOKH MJIM HETOYHOCTH.

Ouenka «Y JOBIETBOPUTEIBLHOY» CTABUTCS €CIIU:

- JIaH HEMOJHBIM CXEMaTUYHBIM OTBET,
- HE BITOJIHE 3aKOHYCHHBIC BBIBOAbI UM 000OIICHUS.
Ouenka «HeynoBneTBOpUTEIBLHOY CTABUTCS MIPU:
- HEIIOJIHOM OTBETE,
- HEYMEHHUU ONIEPUPOBATH CIIEIMAIIBHBIMU TEPMUHAMU WJIN UX HE3HAHUH,
- 3aTPYJHEHUS B UCIIOJIb30BAHUY MMPAKTUYECKOrO MaTepuania.



IlepeyeHb BOMPOCOB K IK3aMeEHY

1. Bo3oOHOBIIsIEMBIE U HEBO30OHOBIISIEMbIE HCTOUHUKH dHepruu. HeTh u ras xax
VCTOYHUKHU YHEPTHH.

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

3. PazButue HeTsHOM IpoMBIIITIEHHOCTH B Poccum.

4. Pa3zBuTHe ra30BOM IPOMBIIIEHHOCTH B Poccuu.

5. Hedrs. [Ipoucxoxnenue aedTu.

6. [Ipuponnsiii ra3. [Iponeccsl, mpuBoasiue K 00pa30BaHUIO METaHA.

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

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

9. 3anexp wu MectopoxacHue. Buael MectopoxiaeHud. banaHcoBele U
u3BiekaeMble 3amachl. 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. I'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. Typ60o0yp. DnexktpoOyp. BuntoBoii neurarens. bypoBbie gosoTa.

16. bypoBas ycranoBka. bypoBast BbIIIKa.

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

18. ObGopymnoBanue, HCHOIb3yeMOe MpU OypeHHH (CUJIOBOM MPUBOJ OYpOBOM
YCTaHOBKHU, OYpOBBI€ TPYObI, OypHIIbHBIE 3aMKH, TYpOOOYD).

19. CTpouTenbCTBO CKBAKHH.

20. ITpoMbIBKa cKkBaxxuH. BypoBbIe pacTBOPHI.

21. Bypenune HaKJIOHHBIX CKBaXHH.

22. bypeHue CKBaKMH Ha MOpE.

23. CgoiicTBa HE(TETra3oBBIX IUIACTOB (MTOPUCTOCTh, YJEIbHAsS TOBEPXHOCTH,
POHUIIAEMOCTh TOPHBIX NTOpoA). 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 MECTOPOKICHUM.

26. Meroabl BO3neWcTBHS Ha He(TAHbIE IUIACTHI (3aBOJHEHHE, MEXaHUYECKHE,
duznyecKkrue 1 XUMHUYECKIE METO/IbI).

27. CriocoObl NOBBIIIEHHSI HEPTEOTAAYN U Fra300TAauU IIACTOB.

28. CnocoObl FKcIuTyaTauu HeTAHbIX ckBakuH. DoHTaHHBIN cOCOO.

29. CnocoObl FKCIUTyaTalMu He(TAHBIX CKBaXKUH. ['a3mu@r.

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



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

32. IlpombicioBas  moarotoBka  Hedtu. Jlerazanus, oOeccojiiBaHUE,
cra0mIn3aIus.

33. IIpomeicioBas moaroroBka HegTu. OOe3BOKUBAHUE.

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

35. Cucremsl cbopa upuponHoro rasza. Kiaccupukamms mo koHuUTryparuu
TPyOOTIPOBOIHBIX KOMMYHUKAIIMH U 110 pabodemMy JIaBICHUIO.

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 pacrpeaesieHue ras3a.

40. Xpanenue HeTEIPOIYKTOB.

11. YueOHO-MeTOAMYECKOE 00ecrIeYeHHe JUCIUIIINHBI
11.1 Pexkomenayemas aurepatypa

1. Terensmun, B.B. Hedrerazosoe aeno. [lomansiit kype [Teker]: yuebHOE mocobue
/ Terensmun B.B., f3eB B.A. — lonronpyausrnii: U/ Uatennext, 2014. — 800 c.
DK3eMIUISPHI Beero: 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.J[. Xumus nedtn u raza [Tekcr]: yueoHoe nmocobue / Ps6os B.J[. — M.
NI «®opym» - Uudpa-M, 2014. — 336 c.

DK3eMIUISIPbI BCETO: 8

4. Epmonkun, B.W. T'eonoruss u reoxumus Heptu u raza [Tekcr]: ydeOHOe
nocobue / Epmonkun B.U., Kepumos B.FO. — M.: Henpa, 2012. — 460 c.
DK3eMIUIsIphbI Beero: 1

5. Canidpymmun, W.I. duszuueckne ocHoBbl M00bruM HedTHu [Tekct]: yueOHOe
nocobue / Candymmun W.II., Terenemun B.B., SI3es B.A. — Jonronpyansriii: 11
HNutemnekt, 2013. — 328 c.

DK3eMIUISPBI BCero: 1

6. TerenpmuH, B.B. OcHoBBI Oypenust Ha HedTh U ra3 [Tekcr]: yueOHOe mocoowue /
B.B. Terenemun, B.A. f3eB. — Honronpynusiia: /1 UaTtemnexr, 2014. — 296 c.
DK3eMIUISPBI BCero: 1

7. Ara6ekoB, B.E. Hed1b u ra3. TexHomoruu u mpoayKThl nepepadotku [Tekcrt]:
yuebHoe nocobue / ArabekoB B.E., Kocskos B.K. — PocroB-Ha-/lony: denukc,
2014. - 458 c.

DK3eMIUTApHI BCETo: 3

11.2. Ilepuoguyeckue U3IaHUs
He ucnonvzyromes



11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTbI
He ucnonvsyromcsi

11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTeIbLHbIX PECYPCOB
1. YyebHOo-MeTomnueckue Marepuasibl o auctuiuinHe b.1.3.8.1 «OcHoBBI
HedTerazoBoro aena» (3JMEKTPOHHBIM 00pa3oBaTenbHbIN pecypc pasmenieH B MOC

OTHU (punmain) CITY UMEHHU ["arapuna IO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178)
2. Caitt CITY UMEHHU I"arapuna I0.A.

https://www.sstu.ru/sveden/document/programms/

11.5 D1eKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
1. «BBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYZAEHTA»

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»

1. bubnmnoreka Poccuiickoit akagemuu Hayk (BAH) www.rasl.ru

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

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

4. Poccuiickas HaumoHanbHas ouoimnoreka (PHB) www. nlr.

11.7. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJaNTHPOBAHHBIX JJIA CTYJEHTOB ¢ OrPAaHM4YEHHBLIMM BO3MOKHOCTAMU
310POBbS (IJIsl TPYNI U MOTOKOB ¢ TAKUMM CTYI€HTAMH)

1. AnantupoBanHas Bepcus HOb, nng ucnosb3oBaHWsS WHBAIMAAMU U
JIMIIaMU C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3/I0POBbS

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu) 2/IeKMPOHHBIMU 00pazosamenvHbiMU  pecypcamu 8 Gopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300POBbAL.

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

OOyuaromuMest obecriedueH aoctyn (yIajJeHHBIM JOCTyI), B TOM YHCIE B
clly4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJIOTUM, K COBpPEMEHHbIM MpodecCUOHAIbHBIM  0a3aM  JaHHBIX U
UH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
He ucnonvzyromces

12.2 IlepeuyeHn npogecCHOHAIBHBIX 023 TaHHBIX


https://www.sstu.ru/sveden/document/programms/

He ucnonvzyromces

12.3 IlepeyeHb MHGPOPMALHMOHHBIX TEXHOJOTMi, HCNOJb3yeMbIX NPH
OCyLleCTBJIEHUM 00pa30BaTeJIbHOIO Mpolecca MO0 JAMCUMIIMHE, BKJIOYas
nepevyeHb NPOrpaMMHOI0 odecrevyeHust

OOpasoBaTenbHBIN MpoIecc MO JUCIHUIUIUHE OO0EeCTeueH HEOOXOIUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO pPacmpOCTPaHSIEMOTO IMPOrPaMMHOTO
oOccrieyeHus, B TOM YHCJIC OTCYSCTBEHHOTO IPOU3BOACTBA  (IOICHKHUT
OOHOBJICHHIO TTPHU HEOOXOIUMOCTH).

1) JIuneH3nOHHOE MPOrpaMMHOE 00eCIICUCHUE

2) CBOOOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE

Kaxnprii  oOyuarommiics B  TEYEHHE BCEro mnepuoja OOydeHHUs
oOecreuynBaeTcs MHAMBUIYATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME M DJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuaibHO-TeXHHYECKOEe 0OOecreYeHne

Yuebnasa ayoumopus ons nposedenusn 3aHamuii 1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA  CHEIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpenctBamu oOydenusi: 12 cronos, 24 cryma; pabodee MECTO MpEnoaaBaTes;
nocka Ui HamucaHus ¢uiomactepoMm; — mpoektop BENQ 631, pynonHbIN
MIPOCKITMOHHBINA dKPaH, HOYTOYK ¢ MOAKIIOYCHUEM K CETH C BBIX0JIOM B MIHTEepHET
U J0CTYNoM B MH(pOpMaAIMOHHO-00pa3oBaTenbHyto cpeny OTU (pumman) CI'TY
uMenu [larapuna FO.A., ydeOHO-HaryIAnHbIE MOCOOUsA, OOECIEeYMBaIOIINe
TEMaTUYECKUE WIITFOCTPAIMH TI0 pabodeii mporpaMMe TUCITATITHHBI

Vuebnas ayoumopus O0nsa npogeoenusi 3aHAMUL NPAKMUYECKo20 muna,
meKywe2o KOHMpPONS U  NPOMEN}CYMOUYHOU ammecmayuu, 2pynnosvix U
UHOUBUOYATLHBIX KOHCYIbMAYUlL

YKOMILUIEKTOBaHA  CICIUATM3UPOBAHHON MEOENbl0 H  TEXHUYCCKUMHU
cpenctBamu oOydenwusi: 12 cronos, 24 cryma; pabodee MECTO MpeEnojaaBaTes;
nocka Ui HamucaHus (¢uiomactepoMm; — mpoektop BENQ 631, pynoHHBIN
MIPOCKITMOHHBIN IKPaH, HOYTOYK C MOJKIIOYEHUEM K CETU C BBIX0JI0M B MHTEepHET
U JI0CTynoM B MH(OpMaInnoHHO-00pazoBaTenbHyto cpeny DTU (pumman) CI'TY
umenn [arapuna }O.A., yueOHo-HarmsigHble TMOCOOUMS, oOecrmevYnBaroIme
TEMaTHYECKHUE WILTFOCTPAIMH TI0 pabodeii mporpaMMe TUCITATITHHBI

Pabouyro mporpamMmy cocTaBuI « _» /B.H. Henytikun/




14. Tono/iHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe U3MEHEHHUs YTBEPKIeHbI Ha 3acenannn Y MKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencemnarens YMKH / /




