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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpukas Ne 987 ot 12.08.2020) no crenmansaoctu 21.05.04 "opHoOe aemno
JUIS crienuanu3anuu «B3pbIBHOE JIe710» HAa OCHOBAHWM YYEOHBIX IUIAaHOB Habopa oOywarommxcs 2022

roja.

Pa3pabotunk nporpaMmsl:

JloeHt A.A. MokeeB

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa W 0J00peHa Ha 3acenaHuu Kadeapbl « TeXHOJIOTHsS TBEPIbIX
XUMHUYECKHUX BEIIECTBY, MPOTOKOMI OT 25.05.2022 1. Ne 9.

3aenyromwmii kapenpoit  Coznacoeano B.Sl. bazotos

YTBEPXJAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ilesin ocBOEHUS AUCHUILIMHBI

[lenssmu ocBoeHUs AUCHUTUTUHBI «[IpocTpenouHo-B3phIBHBIC PA0OTHI B CKBAKUHAX) SBIISIFOTCS:
a) chopMHUpOBaTh 3HAHMUSI 110 IMUPOKOMY KPYT'Y BOIPOCOB, KACAIOIIUXCSI TEOPETUIECKUX MPEICTABICHHIMA
Y SKCIUTyaTallMOHHOH OIICHKH TEXHOJIOTHI HHTeHCHU(UKAIUH T0OBIYM He(TH 1 MOBBINIeHUsT HeTeoT1aun
IUTaCTOB;
0) NIPUBHUTH HABBIKK U YMEHHS 110 BBIOOPY ¥ MPUMEHEHHUIO TEXHOJOTHI MHTCHCU(PUKAIIMK TOOBIYN HEDTH
Y TIOBBINIICHHE HEe()TEOTIauH IJIACTOB;
B) IMOATOTOBKA CIICIIUAIMCTOB, aJalITHPOBAHHBIX K MMOTPEOHOCTSM COBPEMEHHOM MPOMBIIIIICHHOCTH,
CIIOCOOHBIX CaMOCTOSITEIFHO UCTIOIh30BATh MMOTYICHHBIE 3HAHUS JIJIsl TIOBBIICHUS () ()EKTHBHOCTH
AKCILTYaTaIllil MECTOPOXKICHHUH YTIIEBOJIOPOIHOTO CHIPHSI.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Huctummaa «[IpocTpenogHo-B3phIBHBIE PaOOThI B CKBOKHWHAX» OTHOCUTCS K (OPMHPYEMOI
yyacTHMKaMU oOpa3oBarenbHbIX oOTHoumieHnd wactu OOIl um  dopmupyer y oOywaromuxcs 10
cnienuanu3anuu «B3pbIBHOE A€710» HaOOp 3HAHUM, YMEHUH, HABBIKOB U KOMITETCHIINH.

Jis ycnemHoro ocBoeHus AucUUILIMHBL «IIpocTpenodHo-B3phIBHBIE PabOTBl B CKBaXKMHAX)»
oOywaromuiics mo cnemmanbHocTH 21.05.04 «['opHOE 1A€NO» JODKEH OCBOWUTH  MaTepual
IIPEAIECTBYIOIUX TUCLHUIUIAH:

1. OcHOBBI IPOEKTHOM EATETLHOCTH

2. Ilpou3BoJCTBEHHAs IPAaKTUKA (TPOM3BOACTBEHHO-TEXHOJIOIMYECKasl TPaKTHKa )

3. TexHuKa 1 TEXHOJOTHS B3PHIBHBIX Pa0OT MPH pazpabOTKe MECTOPOXKICHUH OTKPHITHIM
croco6om

Hucnummna «IIpocTpenouno-B3pbIBHbIE pabOThl B CKBAaXKMHAX» SBISETCS MPEAIIECTBYIOMIEH U
Heo0X0/1uMa JUIsl YCTIEIIHOI'O OCBOEHUS MOCIEAYIOUINX AUCIUIIIH:

1. Be3omacHOCTh BeJIeHHs TOPHBIX PabOT M TOPHOCIIACATENLHOE AEII0
2. B3pbIBHBIE Pa0OTHI B CTPOUTENBCTBE U CHIELMATIbHBIC B3PbIBHBIC paOOThHI
3. Meronpl nHTEHCU(UKAITNH TPUTOKA He()TH, ra3a U MOBHIIIEHHUS YTICBOAOPOAOOT YN

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

IK-1 Cnioco6eH 060CHOBBIBATH TEXHOJIOTHI0, PACCYUTHIBATH OCHOBHbIE TEXHOJIOTHYECKHEe NAPpAMETPhI U COCTABJIATH
NPOEKTHO-CMETHYI0 IOKYMEeHTALMIO 115 3 PeKTUBHOr0 1 0e30NacHOro MPou3BOACTBA OYPOBBIX U B3PBIBHBIX padoT
HA FOPHBIX NPeNPHUATHSAX, CTIENHAIbHBIX B3PBIBHBIX PA00T HAa 00bEKTAX CTPOUTENLCTBA H PEKOHCTPYKIMH, TPH
He(Te- M razogo0bIve, ceiicMopa3Beake

[IK-1.1. 3HaeT TeXHUKY U TEXHOJOTHIO OE30IIaCHOTO BeJICHHUS OYPOB3PBIBHBIX pab0T Ha TOPHBIX NPEATIPUATHAX,
CICIHATBHBIX B3PBIBHBIX PA0OT HA 00BEKTaX CTPOUTEIHCTBA U PEKOHCTPYKIIMH, IIPU HeTe- U ra30100bIue,
celicMOpa3Be/iKe; OCHOBHBIE TEXHOJIOTHYECKHE NTapaMeTpPhl, TEXHOJIOTHH ITPOM3BOACTBA B3PBIBHBIX pab0T HA 36MHOM
MIOBEPXHOCTH U B OA3EMHBIX YCIOBHSAX, IIPH CHELUAIBHBIX B3PHIBAX B IPOMBIIUICHHOCTH

[IK-1.2. YMeeT 000CHOBaHHO BBIOMPATh TEXHOJIOTHIO ITPOM3BOCTBA B3PBIBHBIX PA0OT HAa TOPHBIX M NPOMBIIIIICHHBIX
o0bekTax, o0ecreunBaronIyto TpedyeMoe KaueCTBO, BRICOKHE TEXHHKO-3KOHOMHYECKHUE [T0Ka3aTeNl U 0€3011acHOCTb
B3PBIBHBIX pa60T; pacCYUTBIBATh OCHOBHBIC TEXHOJIOTHICCKUE ITapaMETPhI B3pBIBHOﬁ OTGOﬁKH, IpU IPOXOJAKE IMOJA3EMHBIX
BBIPAaOOTOK, IPH MMPOM3BOJICTBE CIIEIIHATILHBIX B3PBIBHBIX pab0T; BEIOMPATE CIIOCOOBI M CPECTBA MEXaHU3AINH B3PBIBHBIX
paboT, oOecTeynBaIONMX UX MAKCUMAIbHYIO 3P GEKTUBHOCTh U O€30MMaCHOCTh; PACCUUTHIBATH 0€30TIaCHBIC PACCTOSHUS 1
obecmeunBaTh 6€30MaCHOCTD MIEPCOHANA IIPU MPOU3BOCTBE B3PHIBHBIX paboT

[1K-1.3. Bnageer MeToanKkamMu pacueTa OCHOBHBIX ITapaMeTpoB OypOB3PHIBHEIX Pa0OT; HAaBBIKAMH COCTABJICHHS IIPOEKTHO-
CMETHOH IoKyMeHTauu JuIs 3G HeKTHBHOTO M 6€3011aCHOTO MPOU3BOICTBA OYPOBBIX U B3PBIBHBIX Pa0OT

IIK-2 Cnioco0eH NnpUMeHSITh 3HAHUA 0 COBPEMEHHOM aCCOPTHMEHTE, COCTaBe, CBOHCTBAX, TEXHOJIOTMH IPOU3BO/ACTBA
H 00J1aCTAX NPUMEHEeHNs NPOMBIILICHHBIX B3PBIBYATHIX MATePHAJIOB, 000py10BaHHUsA U NPHOOPOB B3PLIBHOIO /eJIa,
JOMYylLIeHHBIX K NpuMeHeHn10 B Poccniickoii @enepanuu, 0CHOBHBIX (H3UKO-TEXHHYECKHX M TEXHOJOTHYECKUX
CBOIiCTB MHHEPATBLHOIO CHIPbS M BMELIAIOIIMX MOPOJ, XaPAKTEPHCTHK COCTOSHHUS NMOPOJHBIX MACCHBOB, 00beKTOB

CTPOUTEILCTBA U PEKOHCTPYKIMH 1A BblﬁOpa 1 NMPOCKTHPOBAHUA PANMOHAIBHBIX TEXHOJOINIECKHUX,



JKCIIYyaTalMOHHBIX U 0e30MaCHBIX NapaMeTPOB BeleHHs1 0YpPOB3PBIBHBIX padoT

TTIK-2.1. 3HaeT coBpeMEeHHBIN aCCOPTUMEHT, COCTaB, CBOMCTBA, TEXHOJIOTHH IMPOU3BOJICTBA U 00JIACTH TIPUMEHEHUS
MPOMBIIIICHHBIX B3PbIBUATHIX MAaTEPHAIOB, 000PYI0BaHHUE M MPHUOOPHI B3PBIBHOTO JI€J1a, TEOPUIO JETOHAIINN B3PbIBYA-THIX
BEILECTB; OCHOBHbIE (PU3UKO-TEXHMUYECKHE U TEXHOJIOTMYECKHE CBOWCTBa MUHEPAILHOTO CHIPhsSl M BMELIAIOLINX MOPOJI,
KJ1acCH(UKAIMIO TOPHBIX ITOPOJ] ¥ CTPOUTENIBHBIX MaTepHajIoB; (pU3NKY pa3pyIIeHHs] TOPHBIX MOPOJ U IPYTUX TBEPIBIX CPE
npy OypEeHHUH ¥ B3PBIBAHWH; TEXHUKY U TEXHOJIOTHIO IIPUTOTOBJICHUS U MOJTOTOBKH MPOMBIIIJICHHBIX B3PHIBUATHIX BEIIECTB
Ha MpeJIpUATHIX, Ha CTAlIMOHAPHBIX MyHKTAaX WM B 3apsAHBIX MAaIIMHAX; TEXHOJOIMH MIPUMEHEHUS KOHBEPCUOHHBIX
B3PBIBUATHIX MATCPHAIOB U3 yTIIIN3HPOBAHHBIX OOCIPHUIIACOB, KAK CAMOCTOATEIBHBIX, TAK 1 KOMIIOHEHTOB B COCTaBE
MPOMBIIICHHBIX B3PBIBUATHIX MAaTEPHAIOB

[IK-2.2. Ymeet 060cHOBaHO BEIOMpPATh HEOOXOAMMBIN AJIT KOHKPETHBIX YCIOBUI aCCOPTHUMEHT MTPOMBIIIICHHBIX
B3PBIBUATHIX MATEPHAIOB, CPEACTBA U CIIOCOOBI MHUIIMMPOBAHHMS 3apAA0B B3PHIBUATHIX BEIIECTB, 000PYIOBAHUE U
TEXHOJIOTHIO MIPUTOTOBJICHHUS B3PHIBUATHIX BEIIECTB; 000CHOBAaHHO BHIOMPATh TEXHOJIOTHIO IPOU3BOICTBA B3PBIBHBIX paboT
Ha TOPHBIX U MPOMBIIUIEHHBIX 00beKTax, 00eCcIeunBaroLIyI0 TpeOyeMoe KaueCTBO, BEICOKHE TEXHHUKO-IKOHOMHUYECKHE
MOKa3aTesIn ¥ 0e301IacHOCTb B3PBIBHBIX PadOT

[1K-2.3. Biageer coBpeMEHHBIMU METOAMKAMH U HaBBIKAMH Pa0OTHI ¢ MPUOOpaMH JJIsl HCCIIEJOBAaHUN CBOMCTB
MPOMBIIIICHHBIX B3PbIBUATHIX MAaTEPHAIOB U TPOIIECCOB B3PBIBHOTO Pa3pyIICHUS TOPHBIX TOPOA; HABBIKAMHU
MPOEKTHPOBAHMS ITAPaMETPOB OypPOB3PHIBHEIX padoT

IIK-4 Cniocoden pa3padaTbiBaTh, peajin30BbIBATH 1 KOHTPOJMPOBATH Ka4eCTBO U MOJIHOTY BbINOJIHEHHUS IPOEKTOB
OypOB3pBIBHBIX padoT NP NPOU3BOICTBE FOPHBIX, FOPHO-CTPOMTEJIBHBIX H CHIEHMAJIBHBIX padoT, Ipu HedTe- U
rasono0niue, celicMopa3BeJKe, a TAK:Ke B IPYTMX 0TPac/asaX NPOMBIIIIEHHOCTH

[TK-4.1. 3HaeT OCHOBHbIE HOPMATHBHBIE JOKYMEHTHI, pErjaMEeHTUPYIOLIHNE TPOSKTUPOBAHNE OYPOB3PBIBHBIX Pa0OT, YUeT U
XpaHeHHe, pa3paboTKy U MCIBITAHHE B3PbIBUATHIX MATEPHAJIOB; BUJIbI, COCTaB, MOPSIOK Pa3pabOTKH U YTBEPIKACHHS
MPOEKTHOH JOKyMEHTAIMN Ha TIPOU3BOJICTBO OYPOB3PBIBHBIX PA0OT Ha FTOPHBIX, TOPHO-CTPOUTEIBHBIX U CIIEIHATBHBIX
paboTax, npu HedTe- U ra3000bIue, CEHCMOpPa3Be/IKe, a TAKXKE B IPYTUX OTPACISIX MPOMBIIUICHHOCTH; HH)XEHEPHBIE
MEpOIIPUSATHS 110 00ecTieueHHI0 OE30MaCHOCTH MPY paboTe co B3PHIBUATHIMH MAaTEpHATIaMH, B TOM YHCIIE TP IIPON3BOICTBE
B3PBIBHBIX paboT

[1IK-4.2. YMeeT opraHH30BBIBaTh MPOBEIEHIE B3PBIBHEIX pabOT, OCYIIECTBIATh PYKOBOJICTBO UMM U KOHTPOJIb Ka4eCTBA MX
BBIMTOJTHEHMS; IOATOTABJIMBATH JOKYMCHTAIUIO UIA MOJTYUYCHUA paspCHICHUA Ha pa6OTI)I C B3pbIBUATBIMU MaT€pUajIaMu;
KOHTPOJIMPOBATH NIPABUJIBHOCTH XPAaHCHUA BM na CKJIagax U MECTax BBINIOJTHEHWS B3PbIBOB, a TAKKEC IPABUJILHOCTDH
MEPEBO3KHU B3PLIBYATHIX MATEPHUAIIOB, OTICPATUBHO U MPABUJIBHO YCTPAHATH HAPYUICHUA B XOA€ IPOU3BOACTBEHHBIX
nporeccoB; 000CHOBAaHHO BBIOMPATH TEXHOJIOTHIO TPOM3BOICTBA B3PHIBHBIX pabOT Ha TOPHBIX U IIPOMBIIUICHHBIX 00bEKTaX,
obecrieunBaronIyto TpedyeMoe KauecTBO, BRICOKNE TEXHHKO-3KOHOMHYECKHE MOKa3aTeIN U 0€301acHOCTh B3PhIBHBEIX padoT;
KOHTPOJIMPOBATH PaBHIBHOCTD BBITOJHEHHUS TEXHOJIOTHH B3PBIBHBIX pabOT; OLIEHUBATh CTEIIEHb BO3/ICHCTBYUS HETraTHBHBIX
(haKTOpOB B3PBIBHBIX paboT Ha JIIOAEH, 3/JaHus, COOPY)KEHHS U pa3pabaTbiBaTh HHKCHEPHBIE MEPOIPHUSATHS [0 MX CHIDKCHUIO
JJIA KOHKPETHBIX yCJ'[OBI/Iﬁ B3pBIBAHUA

[1K-4.3. BnageeT HaBBIKAMH PyKOBO/ICTBA OTKPBITHIMH FOPHBIMH U CTICIIHATEHBIMU B3PBIBHBIME Pa00TaMi; HaBBIKAMH
COCTaBIICHUS MTPOEKTA, MAacTIopTa OypOB3PHIBHBIX Pa0OT; HABBIKAMH OPTaHMU3AIINH OYPOB3PBIBHEIX PAOOT MIPH OT-KPBITHIX

TOPHBIX pa3paboTKax M CHENHATBHBIX B3PBIBHBIX paboTax

B pe3yabTare 0cBOeHUSI AMCHMILINHBI 00y4aIOIIMIACH T0JIKEeH

3HATh:
- HCTOPHIO, KJIacCU(PHUKAIINIO, COBPEMEHHOE COCTOSIHUE U MTEPCIIEKTUBBI PA3BUTHS TIPOCTPEIIOYHO-

B3PBIBHOM anmnaparypbl U TEXHOJIOTHI MPOCTPEIOYHO-B3PHIBHBIX padoT;



- OCHOBHBIE TIPHHIUITBI TEXHOJIOTUH MTPOCTPETOYHO-B3PBIBHBIX PadoT.

- METOBI OLEHKH 3(P(PEKTUBHOCTH TEXHOJIOTHIA MPOCTPENOYHO-B3PBIBHBIX padoT;

- HAYYHO-TEXHUYECKHE MOIXObI K BBIOOPY TEXHOJIOTUH MPOCTPETOYHO-B3PBIBHBIX padoT;

- XapaKTEePUCTHKN ¥ Ha3HAYCHUE BCEX THIIOB MTPOCTPEIOYHO-B3PHIBHON aIapaTyphl.

Ymern:

- BBIOMPATh TEXHOJIOTHIO U allaparypy MpOCTPEIIOYHO-B3PhIBHBIX PadoT, B 3aBUCUMOCTH OT
MOCTABJICHHBIX 33124 CKBAXHHHBIX YCIOBUH (PU3UKO-XMMUYECKOTO COCTOSTHUM MPH3a00iHOM 30HBI;
- BBIIIOJIHATH TPeOOBaHMs OE30IaCHOCTH MIPU BEJCHUH MTPOCTPEIOYHO-B3PHIBHBIX PaloT.

- OPraHU30BBIBATH PAdOTY MO MPAKTHYECKOMY BBIIIOJIHEHHUIO IIPOCTPEIOYHO-B3PBIBHBIX paboT
Baanern:

- BJIaJIETh METOJJaMH PALlMOHAIILHOTO M KOMIUIEKCHOTO OCBOEHHSI T€OPECYPCHOTO MOTEHIIMAJIa HEAP
- BJIaZICTh HABBIKAMH aHAJIN3a TOPHO-TEOJIOTUYECKUX YCIIOBUH MPH BEIOOPE TEXHOIOTUH U alIapaTypbl
IPOCTPEIOYHO-B3PBIBHBIX paboT

- BJIaJIETh OCHOBHBIMHU MPUHIMIIAMHU TEXHOJIOTUI TIOATOTOBKY ITOA3EMHBIX 00BEKTOB K IPUMEHEHUIO
METO/I0B IIPOCTPETOYHO-B3PBIBHBIX pa0OT MpH JOOBIYHM HEPTH U PEMOHTHO-BOCCTAHOBUTEIBHBIX

MepOHpI/IHTI/Iﬁ B CKBa)XHMHax

4. CTpyKTYypa ¥ coJepKaHue TUCHUIINHBI
O61mas TpyA0EMKOCTh IUCHHUIUIMHBI COCTaBIIsIeT 4 3aueTHbIe equHuIbl, 144 yaca.

Buer yueOHoM paboTH (B 9acax) O11eHOYHEIE
Cpe/cTBa /st
Ne Paznen Ceme- N TlaGopa- TIPOBEACHIA
/1 TUCHIMITIAHEL cTp Jlexmus PaKTHHCCKHe abopa KCP CPC TeKyIeH 1
3aHATHS TOPHbBIE POMEKY-
TOYHOU
aTTeCTalluu
1 2 3 4 5 6 7 8 9
[IpocTpenouHo- Jlaboparopnas
1 | B3pbIBHBIE 9 14 36 13 18 paborta;
paboTH 1 Pedepar;
anmaparypa CobeceioBanne
Opranuzauus u CobeceroBaHue;
6e301macHOCTh Dk3aMeH
2. | mpocTpenouHo- 9 4 14 18
B3PBIBHBIX
pabot
Hroro no 9 18 36 27 36 | Ixsamen
cemMecTpy
5. ConeprxaHue JeKIIUOHHBIX 3aHATHIA 110 TeMaM
Ne MHpaukaTopsl
. /_n Paznen aucuuriHb Yacer Tema JeKIIMOHHOTO 3aHATHUS JIOCTHYKCHUS
KOMIETCHITHA
1 2 3 4 5
1. | IpocrpenoyHo-B3pBIBHBIE PaOOTHI U 2 CoBpeMeHHOE COCTOSIHUE U IK-1.1
ammaparypa MEPCIICKTHBBI Pa3BUTHUS IK-1.2
MPOCTPEJIOYHO-B3pBIBHBIX padoT | [TK-2.1
B CKBa)KHHAX IK-2.2
IK-4.1
I1K-4.2
2. 4 CkBaKuHHBIC ITep(HOpaTopsI IK-1.1
IK-1.2




e MunukaTopsr
I /;I Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMIETCHIIUH
1 2 3 4 5
IK-2.1
[K-2.2
[K-4.1
I1K-4.2
3. 2 Kommnekcusie mepdopanuonnsie | [TK-1.1
CUCTEMBI IK-1.2
IK-2.1
IK-2.2
IK-4.1
IK-4.2
4. 4 ITopoxoBble renepaTopsl U IK-1.1
AKKyMYJISTOPBI JaBICHUS IK-1.2
IK-2.1
[K-2.2
[K-4.1
I1K-4.2
5. 2 B3priBHBIC Takepbl K-1.1
IK-1.2
IK-2.1
IK-2.2
IK-4.1
IK-4.2
6. | Opranu3aius u 6€30MaCHOCTb MPOCTPEIOYHO- 2 Opranuzanus [1BP IK-1.1
B3pBIBHBIX padoT IK-1.2
IK-2.1
[1K-2.2
I1K-4.1
I1K-4.2
7. 2 BezonmacHocT TIpu MpoBeCHAN K-1.1
[1BP IK-1.2
IK-2.1
IK-2.2
IK-4.1
IK-4.2
BCEI'O 18
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBe,[[eHI/IC HpaKTI/I‘IeCKI/IX/CeMI/IHapCKI/IX 3aHATHN HE npeaAyCcCMOTpPCHO y‘le6HBIM IIJIaHOM
7. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
MNupukaro
pBI
N Pa3nen nucuruIinHbl Yacel Tema 3anarus AOCTIOKCH
/1 ust
KOMIIETEHII
1207
1 2 3 4 6
1. | IIpocTpenouHoO-B3pEIBHBIE pabOTHI U 8 VY CTpOHCTBO KyMyJIATUBHOTO [K-1.2
amnmaparypa nepgoparopa, orieHKa MpoOUBHOI [K-1.3
CHOCOOHOCTH KyMYJISITUBHOTO 3apsijia [K-2.2
[K-2.3
[1K-4.2
T1K-4.3
2. 8 YerpoiicTBo reHepaTtopos, akkymyisitopos | [1K-1.2
JTABJIEHUSI, OTIPEICIICHUE BEIIMYNHBI IK-1.3
HMIIYJIbCa AaBJICHHS JTa00PaTOPHOTO I1K-2.2
00pasiia reueparopa I1K-2.3
I1K-4.2
I1K-4.3
3. 8 YCTpoicTBO KyMYJISITHBHOTO TpyOOpesa, IIK-1.2
oleHKa (PyHKIMOHAIBHBIX Xapakrepuctuk | ITK-1.3




Pa3nen nucHuImuInHbI

Yacer

Tema 3anATHSA

Munpukaro
pHBI
JIOCTHKCH
us
KOMIICTCHI]
5051

4

6

YIUIMHEHHOTO KYMYJIATHBHOTO 3apsiaa

[1K-2.2
[K-2.3
[1K-4.2
I1K-4.3

Y CTpOHCTBO B3pBIBHOTO MaKepa
LITUIICOBOTO THUMIA, OIPEAETICHUE BPEMEHH
CropaHus 3apsjia B KaMepe makepa

[K-1.2
[K-1.3
[K-2.2
[K-2.3
[1K-4.2
I1K-4.3

W3y4yenue npuHUMIA AeHCTBUS
CKBaXHHHBIX TOPIIE]T

[K-1.2
[K-1.3
[1K-2.2
[K-2.3
[1K-4.2
I1K-4.3

W3ydyenue BIMsHUS KaTalu3aTOPOB Ha
napameTpsl (YHKIIMOHUPOBAHUS
CTOpaeMBbIX 3apsAA0B Il 00paboTKU
HEe(TSHBIX CKBaYKHH

[K-1.2
[K-1.3
[K-2.2
[K-2.3
[1K-4.2
I1K-4.3

BCETO

36

8. CamocTrosiTesibHast paboTa

Ne

n/n

TeMbl, BRIHOCHMBIC Ha CAMOCTOSITEIIBHYIO
paboty

Yacel

®opma CPC

MNupuxaTopsl
JOCTHIKEHHUS
KOMIIETEHIIUHA

2

5

6

IIpocTpenouHo-B3pBIBHEIE PAOOTH 1
anmaparypa

HamucaHue pedepara, MOArOTOBKA K
nabopatopHoit pabote, mpopaboTka
JIEKIIMOHHOT'0 MaTepuaia, npopadoTka
TEOPEeTHYECKOro Marepuaa

IK-1.1
IK-1.2
IK-1.3
IK-2.1
[K-2.2
IK-2.3
IK-4.1
I1K-4.2
I1K-4.3

Opranuzamnus n 6e301acHOCTb
IIPOCTPEIOYHO-B3PBIBHBIX Pa0bOT

18

IMOATO0TOBKA K 9K3aMCHY, Hpopa60T1<a
JICKIITMOHHOI'O MaTepuaja, r[popa60TKa
TCOPETUYCCKOro MaTcpuraia

IK-1.1
IK-1.2
IK-1.3
IK-2.1
IK-2.2
IK-2.3
[K-4.1
[1K-4.2
I1K-4.3

BCEI'O

36

8.1 KonTpoasb camocTosiTe1bHON PadoThl

Ne
n/n

TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIEHYIO
pabory

Yacel

®opma KCP

HNupukaTopst
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

3

5

6

IIpocrpenouHo-B3phIBHBIE pabOTHI U
anmaparypa

13

orpoc, IpueM JabopaTopHOit paboThl,
nposepka pedepara

IK-1.1
IK-1.2
IK-1.3
IK-2.1




MunukaTopsl
Yacer ®dopma KCP JIOCTIKEHUS
KOMIETCHIIUH
1 2 3 5 6
[K-2.2
[K-2.3
[K-4.1
[1K-4.2
I1K-4.3
2. | Opranun3zanus 1 6e3011acHOCTB 14 oIpoc, MpUEM dK3aMeHa IK-1.1

MIPOCTPENIOYHO-B3PBIBHBIX Pa0dOT IK-1.2
IK-1.3

IK-2.1
IK-2.2
IK-2.3
IK-4.1
I1K-4.2
I1K-4.3

Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
/11 paboty

BCEI'O 27

9. Ucnosib30BaHHe PEHTUHIOBOI CHCTEMBbI OLIEHKU 3HAHU I

[Tpu ouieHKe pe3yabTaTOB ACSITENLHOCTU O0yYarOUIMXcs B paMKax TucHUILTUHBL «[IpocTpenodno-
B3PBIBHBIC pa6OTI)I B CKBaXXMHAX» HUCIIOJIB3YCTCA peﬁTHHFOBaH cuctemMa. MakcuMallbHOE 1 MUHUMAJILHOE
KOJMYECTBO Oa/uioB MO pa3iMyYHbIM BuAaM y4deOHOH paboThl ommucano B «llomoxkennn o OamipHO-
PEUTUHIOBOM cHCTEME OLIEHKM 3HaHUM CTYyIEHTOB M OOECHEeYeHHs KauecTBa Y4YeOHOIo Ipoleccay
OI'bOY BO KHUTY.

PefiTuaroBas ornenka ¢popMHupyeTcsi HA OCHOBaHHHM TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJS. 3a
KOHTPOJIbHBIE TOUYKU CTYACHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAaKCUMAaJIbHOE KOJIMYECTBO OAIIOB (CM.
TadIMIy).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,1710B Makc.0a/1710B
9-ii cemecTp
CobecenoBanne 2 12 20
Pedepar 1 12 20
JlabopaTopHas paboTa 6 12 20
DK3amMeH 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa A8 TEKYLIEr0 KOHTPOJISI YCIEeBAeMOCTH, NPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHMS JMCIHHUIIJIUHbI
OneHouHble cpencTBa JUIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallid U UTOTOBOW aTTECTallUM pa3pabaThIBAIOTCS COIVIACHO MOJIOKEHHI0 0 POHJIaX OLIEHOYHBIX
CPEeZACTB, pacCMaTPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMMbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIUIINHbI

11.1. OcHoBHas IMTEpPaTypa

[Ipu w3ydyennn aucuuruHbl «lIpocTpenoyHo-B3phIBHBIE pa0OThl B CKBOKHMHAX» B Ka4ECTBE
OCHOBHBIX UCTOYHHKOB HH(OPMAIH PEKOMEHIYETCSI HCIIOIh30BATh CIEAYIONIYIO JTUTEPATypy:

OcHOBHBIC MCTOYHUKH MHPOPMALIUT KosmnuecTBo 3K3eMILISIPOB

B.B. Cenusanos, 1.®. Koosuikun, C.A. 50 sx3. YHUILL ®I'bOY BO «KHUTY »
HoBuxog, B3peiBHBIE TeXHOMOTHH [ Y4eOHUK |
y4eOHUK ISl CTY/. By30B, 00y4. IO Harp.
"MammHocTpoenue": M. : U3g-so MI'TY um. H.
3. baymana, 2014
B.K. Ilonosusak, T.®. 'annena, BeicokoBsI3KHe 30 sx3. YHUILL ®I'BOY BO «KHUTVY »
He(TH, MPUPOTHBIC OUTYMBI U OUTYMOHOCHBIC
nopoiel [ YueOHuk| yue6. mocobue: Kazans : ,
2012




T.®. l'anuesa, P.3. ®axpyraunos, H.JI. 30 sk3. YHUL ®I'BOY BO «KHUTVY»
CononoBa, BoaHOBEIE TEXHOJIOTHH B
HedTenobwrue u HedrenepepadboTke [ YueOHUK]
yue6. mocobue: Kazanp : , 2012

P. T. Anacos, I'. T. Amacos, T. K. Anacos, https://e.lanbook.com/book/91835
Mertoabl nHTeHCU(DUKAIUHU T0OBIYN HEDTH U Pexum noctyna: no nognucke KHUTY
MOBBILIECHUS HEPTEOTAAUHN AJISE MECTOPOKACHUIM
3amanuoit Cubupu [DIeKTpOHHEIN pecypc]
yaebHoe nmocodue: Tromens : Trom[ HI'Y, 2015
B.B. Marseiiuyk, B.I1. Uypcanos, B3pbsiBHbIE 19 sk3. YHULl ®T'BOY BO «KHUTVY »
pabotsl [ YueOHuk] yued. mocodue: M. :
Axkanemuueckuit [Ipoexr, 2002

N.®. Koosikun, B.B. CenuBanos, Bo3oyxaenue | 40 sx3. YHUL] ®PT'BOY BO «kKHUTVY »
Y PacIpOCTPAHCHUE B3PHIBHBIX MPEBPAICHUN B
3apsiax B3phIBUATHIX BemecTB [MoHorpadus|
[Monorpadus]: M. : U3a-Bo MI'TY um. H.D.
baymana, 2015

11.2. lonoiHuTEIbHAS JIUTEPATypa
B xadecTBe [OMOJHUTENBHBIX MCTOYHUKOB HWH(POPMALUU PEKOMEHAYETCS HCIIOJIb30BaTh
CJICYIOIIYIO JIUTEPATypPy:

JlonosiHUTeIbHBIE HCTOYHUKH HHPOPMALMHT KosnyecTBo 3k3eMILISAPOB
b.H. Kyty30B, bezonacHocTh B3pbIBHBIX paboT B 10 5x3. YVHULL ®T'BOY BO «KHUTY»
TOPHOM JIeJie ¥ TPOMBIIIUIEHHOCTH [ Y 4eOHUK |
yue0. mocobue A7 CTyA. By30B, 00y4. 110 Harp.
noar. "I'opnoe neno": M. : I'opnast kaura, 2009
E.I'. benos, A.M. Kopo6koB, C.B. Muxaitios, 6 sk3. YHUL] ®I'BOY BO «KHUTY »
[MuporexHuueckre cocTaBbl U CpeCTBa AJIs
uHTeHcupuKauu HepTeno0sun [Monorpadusi|
MoHorpadus: Kazans : U3g-so KHUTY, 2015
B. . Onapun, b. . Cumonos, B. . IOmkuH [u ap.], | 3 3x3. YHULl ®I'BOY BO «KHUTY»
I'eomexaHnuyeckre U TEXHUYECKHE OCHOBBI
yBeIUYEHUs He(pTeoTjauu MIacToB B
BHOPOBOJIHOBBIX TEXHOJIOTHSAX [MoHOoTpadus]
MoHorpadust: HoBocubupck : Hayka, 2010
A.T'. Ilerpymun, [IpocTpenodyHo-B3pbIBHbIE 1 5x3. YHULl ®I'BOY BO «KHUTVY»
paboTHI B CKBaXKMHAX [ YueOHUK] yuel. mocodue
JUIs CTYA. By30B, 00y4. 1o Hanp. "['opHoe neno" u
"®u3. mpoueccsl TOPHOro WK HedTeras. Mpou3B-
Ba": ExatepunoOypr : , 2015
B. . ITonog, O. . Akctotun, C. . Bapsiros [u np.], 1 5x3. YHUILL ®I'BOY BO «kKHUTY»
IIpocTpenouHo-B3pbIBHBIE PA0OTHI B CKBAXKHHAX
[Monorpadwusi] monorpadus: HoBocubupck : ,
2009
C. . Manryu, B3psiBHbIE paOOTHI TPU 1 5x3. YHUIL ®TBOY BO «KHUTY»
MIPOBE/ICHUH MO/I36MHBIX TOPHBIX BBIPAOOTOK
[YVuebnuk] Yueb.mocobue mist cTya.By30B: M. :
N31-Bo MockoBckoro roc.yu-ta, 1999
A. . bynaros, O. . CaBeHOK, 3aKaHUMBaHUE 3 sk3. YHUL] ®T'BOY BO «KKHUTVY»
He(TIHBIX U ra30BbIX CkBaXHH [[Ipouee] Teopus
u npaktuka: Kpacnonap : Ilpocsemenue-IOr,
2010

11.3. DyIeKTpOHHBIC HCTOYHUKH HH(pOPMaUH
[Tpn n3yuennn nucuurumHbl «IIpocTpenoyHO-B3phIBHEIE paOOTHI B CKBAKMHAX) MPETYCMOTPEHO
HCIOJIb30BAHUC 3JICKTPOHHBIX UCTOYHUKOB I/IH(I)OpMaLII/II/IZ



. Dnexrponnslii karanor YHUIL KHUTY: Pexxum poctyma: http://ruslan.kstu.ru/

. OBC «Jlanby»: Pexxum nocryna: https://e.lanbook.com

. ObpazoBarenbHas matpopma «tOpaiit»: Pexxum nocryna: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

. OBC YuuBepcurerckas 6ubauoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum nocryna: https:// www.book.ru/

. Hayunas snektponnas 6ubnuoreka https://elibrary.ru/

03N LN KW

YHUII
Coznacoeano

11.4. IIpodeccuonanibHble 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

basb1 maHHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPABOYHBIE CHCTEMBI
Crpasouno-nipaBoBas cucrema «I’APAHT» [loctyn cBoOoIHBINH: www.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynsrantllnroc» Jloctyn cBoOoaHbI: www.consultant.ru

12. MaTepnaubﬂo-TeXaneCKoe odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE IPOTpaMMHOE oOecIieueHrne U CBOOOIHO PacIpoCcTpaHsIeMoe IPOorpaMMHOE
obecredeHne, B TOM YUCIIe OTEUECTBEHHOTO IPOU3BOCTBA, UCIIOIb3YeMOe B y4eOHOM TpoIiecce IpH
OCBOCHUMU AUCIIHUIIIINHBI ((HpOCTpeHO‘IHO-BSpI)IBHI)Ie pa6OTI>I B CKBaXXHUHaX»:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusie n nenoseie nporpammbl: MS Office 2007 Russian;
Oducueie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Od¢ucusie u genopeie nporpammer: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoxnot Notepad
SAunekc bpaysep

B xadecTBe MaTepuaIbHO-TEXHUUYECKOTO 00ECTIEYeHHS JUCIUIUIMHBI MOTYT ObITh HCIOIb30BAHBI
KOMIUIEKTHI 2JIEKTPOHHBIX MTPE3EHTAIIHI; IEMOHCTPAIIMOHHbIE TPUOOPHI; CPEICTBA MOHUTOPUHTA
(oOpa3iiel 0TYETOB 10 JIAOOPATOPHBIM paboTam) U T.1.
1. JIek1iMOHHEIE 3aHATHA:
- KOMIIJIEKT 3JIEKTPOHHBIX IIPE3CHTALINM,
- ayIUTOPUs, OCHAILIEHHAs! MPE3EHTAMOHHON TEXHUKOM (ITPOEKTOP, FIKpaH, KOMIbIOTEP/HOYTOYK),
2. JJaboparopHbie pabOTHI:
- naboparopust MpeccoBaHus U U3yueHus cBoiictB DHM, ocHameHHas npeccoBoit ycranoBkoit 2111'-10,
CYUIWJIbHBIMH IIKaQamu, 3JIeKTPOHHBIMU BECAMU U CTIEUaTIbHON TEXHOJIOTUYECKON OCHACTKOM.
- CTeHJI0Basl YCTaHOBKA ISl HCIIBITAHUSI MaTepHalioB (YCTaHOBKA MMOCTOSIHHOTO 00beMa,
MbE30AJIEKTpUYeCcKuil naTuuk napneHus mapku PCB u ycunurens snexktpudeckux curaainon, AL mapku
L-783 u DBM u nporpamMMHbIii KomIiekc L-graph ju1st peructpanyuy u3MeHeHUs AaBICHHUs BO BpEMEHHU B
MpoIIecCce TOPEHMS M B3pBIBA), U3MEPUTENbHBIN KoMmiuiekc MMJ[-COL1.
[TomernieHus 1151 CaMOCTOSITETILHON pabOTHI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM
C BO3MOKHOCTBIO OJKIIOUEHUS K ceTH «/HTepHeT» u 00ecriedeHbl JOCTYIIOM B AJIEKTPOHHYIO
uHpopmannonnyio cpeny KHUTY.



13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonngecTBo 4acoB 3aHATHH, MPOBOJUMBIX B MHTEPAKTHBHBIX (pOpMax B yuyeOHOM Hpoliecce Io
mucuuruinHe «IIpocTpenoyHo-B3pbIBHEIE PAa0OTHI B CKBXKHHAX» cocTaBisieT 20 d.

B mnpouecce ocBoenus gucnuminHbl «lIpocTpenoyHO-B3pbIBHBIE pPAa0OTBl B CKBa)KMHAX)»
MCTIOJB3YIOTCS CIEAYIOIKEe 00pa3oBaTeIbHbIE TEXHOIOTHUH:
- JEKIM B TPAJULIMOHHOM hopMe ¢ areMeHTaMy IPOOJIEMHOI0 U3JI05KEHHsI yUeOHOro MaTepuana u
aHaJIM3a pealibHbIX CUTYallUi C UCIIOIb30BAaHUEM KOMIIBIOTEPHBIX NPE3EHTALUM;
- 1abopaTopHble paboThI ¢ 0OCYXKIEHUEM PE3YyIbTATOB pa—00THI B CTYICHUYECKUX YUEOHBIX NOArpyIIax
(rpynmnoBsle AUCKYCCUN);
- rpymnmoBas padoTa ¢ WJUIFOCTPATUBHBIM MaTepHaIOM;
- nH(pOpPMAIMOHHBIE TEXHOJIOTUH (IIpH BbimonHeHnH pacyeToB u CPC).



