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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1

Ienpro mpenofaBaHus JUCHUIUIMHBI SBIISCTCS YITyOICHHE paHee MOTyYCHHBIX 3HAHUH U (JOpMUpPOBaHHE IPAKTHIECKIX
HABBIKOB IJIAHUPOBAHMS YKCIIEPUMEHTOB B OypeHnU 1 00paboTKe UX pe3yIbTaToB, OCBOEHHE 0A30BOI0 MPOrPAMMHOTO
obecrieyeHus ISl pELICHUS YKa3aHHBIX 3a]1a4, O3HAKOMJICHHH CTY/ICHTOB C ITyTSIMH, METOJaMH ¥ IPHEMaMH ONTHMH3AINN
OCHOBHBIX M COITYTCTBYIOIINX TEXHOJOTHYECKUX IIPOIIECCOB MPH COOPY)KEHHN CKBAXKHH.

1.2

3agaun TUCHIUIUIMHBEI COCTOSAT B TOM, YTOOBI Ha OCHOBE MOTyYSHHBIX 3HAHHMH OYIyIINA CIIEIIHAIACT MOT TIPEICTABIIAT
METOJBI M CPEJICTBA HCCIIEIOBAHUS 0OBEKTOB, METO/IBI ITIAHUPOBAHMS SKCIICPUMEHTA, IUIAaHWPOBATH J1a00PATOPHBIC U
IIPOU3BOACTBEHHBIE IKCIIEPUMEHTHI, 00padaThIBATh UX Pe3yIbTaThl, yCTAHABINBATH HA ITOH OCHOBE 3aBUCHMOCTH,
MO3BOJIAIOIINE PErYIUPOBATh TEXHOIOTMYECKUE MPOLECCH! OypEeHHs CKBa)KUH U yCTAHABJIUBATH ONTUMANbHOE COYETAHUE
ITapaMeTpPOB peKIMa OypeHHS.

1.3

3allaanI/I HU3Yy4YCHUA JUCHUIIIIMHBI ABJIAKOTCA:

14

1.5

* YMEHHE aHAIM3UPOBATH TAPAMETPhI U KPUTEPHU ONTUMU3AIUHU OypOBBIX paOOT U OCHOBHBIE ITyTH COBEPIICHCTBOBAHHS
TEXHOJIOIUHU OypeHHUs;

1.6

* IproOpeTeHNE CTyIeHTaMU HEOOXOJMMBIX 3HAHUH O METOJax M CPEACTBAX UCCIEI0BaHUS OObEKTOB,;

1.7

* IpHOOpETeHNE CTyACHTaMH HEOOXOAMMBIX 3HAHHUH O 3aKOHAX PACIPeeNICHNS CIIyYaifHbIX BEJIMUUH U YJIEMEHTAaX TCOPUH
BEPOATHOCTH;

1.8

* MMOJTYYCHHUS HABBIKOB OIPEICIICHHS BH/IOB PACHIPE/ICIICHHS HCCIICAYEMBIX OKAa3aTeNeH U YUCICHHBIX 3HAYCHHUIA X
apaMeTpoB;

1.9

1.10

* YMEHHE OCYIIECTBIIATH IPOBEPKY CTATUCTUIECKUX TUIIOTE3 M MPOBOAUTH CPABHEHUS MO CepUSM HaOIIOICHHU;

1.11

1.12

* OBJIaJICHUC HABBIKAMH TIOMCKAa ONTUMAJIBHBIX YCIOBHI paboThl 00BEKTa MCCIICAOBaHHMN, TPOTHO3UPOBAHHS 1
pacIpeeneHus COCTOSHIS 00BEKTOB UCCIICIOBAHMIH;

1.13

1.14

* IPUMCHCHHUE IMOJTYUCHHBIX 3HaHHﬁ, HAaBBIKOB U yMeHI/Iﬁ B Hocnez[y}omeﬁ HpO(l)eCCHOHaHLHOﬁ JACATCIbHOCTH.

2. MECTO JUCHHUIIJINHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT: |

2.1

TpeGoBaHus K nIpeJBapUTebHOI NOATOTOBKE 00y4Yar01Ierocs:

2.1.1

OCHOBBI HaJIGXKHOCTH OypOBOTro 000pyHOBaHNUS

2.1.2

Paspy1ieHue ropHBIX MOPOJI MIPH MPOBEICHUN T'€0JI0r0pa3BeIOYHBIX padoT

2.13

TexHoNOrMYECKIE H3MEPEHHS B OypeHUH

2.2

I[HCIIPIHJ'II/IHI)I (MOIly.]'Il/l) U MPAKTUKHU, NJIF KOTOPBIX OCBOCHHUE JAHHOM TUCHMILIHMHBI (MOIly.]'lﬂ) HeOﬁXO}Il/lMO KakK
npeamecrsyrouiee:

2.2.1

TlocyaapcTBeHHast UTOroBast aTTecTanus (BBIMOJHEHNE U 3alIMTa BBITYCKHONW KBaJTM(HUKAIIIOHHON PabOThI)

222

TexHONOTHYECKIE H3MEPEHHS B OypeHUH

223

T'ocynmapcTBeHHAs HTOTOBast aTTECTAIHS (3aIINTA BBITYCKHOM KBaTH()UKAIIMOHHON paboThI, BKITIOYAs TTOITOTOBKY K
IpOLEAype 3aIIUTHI U MIPOLEAYPY 3AILIHUTHI)

224

IpexaunnoMHast mpakTHKa (CTAI[OHAPHAs / BeIE3HAS)( /IS BBITOIHCHHUS BBIITYCKHOM KBaTH(UKAIIMOHHOH paboTHI)

225

BrimoHeHHe BBITYCKHOM KBATH(HUKAIIOHHON Pa0oTHI

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

(MOYJIST)

IIK-3.4: Cnioco6eH BeCTH TEXHUYECKYI0 JOKYMEHTAIUIO i MPOBOIUTH €€ KOPPEKTHPOBKY B CBSI3U € U3MEHEHUEM

TEXHOJOI'MM IPU COOPYKCHUHU CKBAKUH, YYaCTBOBATH B MNPOBEICHUN ONBITHO-OKCIIEPUMEHTAJbHbIX paﬁOT o OCBOCHHUIO

HOBOM TEXHHMKHM U TEXHOJIOIMH nmpou3BoaACTBa

3HaTh:

Ypose

Hb | | KOHCTPYKTOPCKYIO JOKYMEHTAIIHIO;

croco0Obl 0hOpMIIEHHST YEPTEIKEIH;

U300paKeHNUS, HAAICH, 0003HAYCHHS;

paboure YepTexHu JaeTale;

CTIOCOOBI PeoOpa30BaHUS YePTEXKa;

AKCOHOMETPUUYECKHE ITPOCKIHN;

METO/IB HH)KEHEPHO! Ipa MK IIPH PEIICHNH 33/1a4 T'e0JI0TOPa3Be IKH;

OCHOBBI aBTOMAaTH3AIIMN HH)XEHEPHBIX Ipadudecknux padorT;

KOMIUIEKCHOE HUCIIOJIb30BaHue HHKeHepHBIX makeToB (Excel, Acad) ans momy4yenus 1 opopMIIeHUS TOKyMEHTalUU
Ha ocHoBe Windows-TexXHoIorui




Yposens 2

TCXHOJIOTHIO pa3pa60TK1/1 HOpMaTI/IBHOTeXHH‘IeCKOﬁ JOKYMEHTAINU,
COBpPEMCHHOEC COCTOSAHUE CPEACTB H3MepeHHﬁ U TexHoJioruit B Poccuu u 3a py6e)KOM

VYpoBenb 3 | *
Ymern:
VYposenb | | MPOBOIUTE U3MEPEHUS U UCIIBITAHUS
VYpoBeHb 2 | IPUMEHATH METOJBI OPTaHU3aIMU paboT MPH MPOBEACHHS H3MEPEHUI U HCIIBITAHUH
YpoBenp 3 | *
Baagern:
VYpoBenb | | HaBBIKAMH aHATM3a ONTHMU3ALUH UCCIECOBAHUH CKBAXKUH
VYpoBeHb 2 | HaBBIKAMH ONTUMH3AIIH KOMILIEKCAa METOIOB HCCIICAOBAaHUN CKBAYKHH
YpoBenp 3 | *
B pe3ysbTare ocBO€HHS TUCHUILUINHBI (MOYJIs) 00y4AKOUIHIICA JOJIKEH
3.1|3uars:
3.1.1| MeToasl ¥ cpeCcTBa UCCIEeI0BaHUS OObEKTOB,;
3.1.2 [ 3aKOHBI pacTpeeNIeHns] CITyYaifHBIX BETMYUH U YJIEMEHTHI TCOPHH BEPOSTHOCTH
3.2 | Ymerth:
3.2.1| aHanu3upoOBaTh MapaMeTPbl U KPUTEPUH ONTUMHU3ALUHU OypOBBIX Pa0OT U OCHOBHBIE ITyTH COBEPIIEHCTBOBAHUS
TEXHOJIOTHHU OypeHUs;
3.2.2 | ocymIecTBIATh MPOBEPKY CTATUCTHUYECKUX FMIIOTE3 U IPOBOJUTH CPABHEHUS 110 CEPUSAM HAONIIOAECHHH;
3.2.3 | mpuMeHeHATh MOTyYCHHBIC 3HAHNH, HABBIKM M YMEHHS B TIOCTIEAYIOIIESH MpodhecCHOHATBHOMN eI TeIbHOCTH.
3.3| Bnagern:
3.3.1 | ompenenenus BUAOB pacHpeeeHHs HCCIIeAyeMBbIX TI0Ka3aTeNnell i YUCIEHHbBIX 3HaYeHUH HX apaMeTpoB;
3.3.2 | momcka oNTHMaNBHBIX YCIOBHH pabOTHI 00OBEKTa NCCIEJOBAHUH, IIPOrHO3MPOBAHNUS U PacIIPEHETIeHIS COCTOSHHS
00BEKTOB UCCIIEOBAHUI
4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJISA)
Kon HanmeHoBaHue pa3eoB U TeM /BHJ Cemectp | YacoB | Komneren- | Jluteparypa | Hure | IIpumeuanue
3aHATHS 3aHsaTus/ / Kype M PaKT.
Pasnen 1. Beenenne
1.1 OCHOBBI HAYYHBIX UCCIICIOBAHUMN. 5 0,25 JI1.4 J11.3 0
WHdopMannoHHbBIe TEXHOIOTHH TIONCKA JI1.2 JI1.1
nHpopmarun /JIex/ J1.5J12.4
J2.2 J12.1
J2.3
3132
1.2 OCHOBBI Hay4HBIX UCCIIECIOBAaHUN. 5 1 J1.4J11.3 0
HupopManmoHHbIE TEXHOJIOTUU TTOMCKA JI1.2 JI1.1
uHpopmaruu /TIp/ JI1.5J12.4
J2.2 J12.1
2.3
31032
Paznen 2. MeToabl nJIaHUPOBAHUS
JKCMepUMEHTAa
2.1 MerToznbl IIaHUPOBaHUS SKCIIEPUMEHTA 5 0,25 JI1.4J11.3 0
MerTonbl IIaHUPOBAaHUS SKCIIEPUMEHTA J1.2 J11.1
JUTSL U3YyYCHHSI MEXaHU3Ma SIBIICHUH JI1.5J12.4
/Jlex/ J2.2 J12.1
J2.3
0132
2.2 MeTo/bI TUTAHUPOBAHUS IKCIIEPUMEHTA 5 1 JI1.4J11.3 0
MeTo/p! TUTAHUPOBAHUS IKCTIEPUMEHTA JI1.2 JI11.1
JUTSL U3YYCHHSI MEXaHU3Ma SIBIICHUH JI1.5J12.4
Mp/ J2.2 J12.1
J2.3
3132




23 MerTonbl IIIaHUPOBAHUS SKCIIEPUMEHTA 14 JI1.4J11.3
MeTo/1bI TUTAHUPOBAHUS IKCTIEPUMEHTA JI1.2 JI1.1
IUTSL U3YYCHHSI MEXaHU3Ma SIBIICHU I JI1.5J12.4

/Cp/ J2.2J12.1
J12.3
2192

Paznen 3. MatemaTuyeckasi o0padorka

Pe3yJIbTaTOB IKCIIEPUMEHTOB

3.1 IlepBUYHBI CTATUCTUYECKUH aHAIIU3. 0,25 J1.4J11.3
[TonsiTHE O TeHepaIbHOM COBOKYITHOCTH U JI1.2 JI1.1
BbIOOpKe. CTaTHCTHUYCCKUHN aHAIN3 JI1.5J12.4
OonbIuX BRIOOPOK. CTaTHCTUIECKHIA JI2.2J12.1
aHaJIM3 MaJlbIX BEIOOpOK. OTOpakoBKa 2.3
PE3KO BBIJICISIFOIIMXCS PE3yJIbTATOB. 21932
IIpaBuno Tpéx curm. Meton
C.B.bamnckoro . Meton I'pe6bca-

CwmupHosa. /JIex/

3.2 ITepBUYHBII CTATUCTUYECKUI aHATTU3. 1 JI1.4J11.3
[ToHsiTHE O reHepaIbHOM COBOKYITHOCTH U JI1.2 JI1.1
BbIOOpKe. CTaTHCTHYCCKUH aHAIN3 J1.5J12.4
0omnbInX BBIOOPOK. CTaTHCTUUECKHIA J2.2J12.1
aHaM3 MaJbx BeIOOpOK. OTOpakoBKa J12.3
PE3KO BBLAETSIOUINXCS PE3YIbTATOB. 21022
IIpaBuno Tpéx curm. Meton
C.B.bammunckoro . Meron I'pe66ca-

Cwmupsosa. /TIp/

33 IlepBuyHBI CTaTUCTUUECKUI aHATU3. 14 JI1.4J11.3
IlonsTHe 0 reHepaIbHOM COBOKYITHOCTH U JI1.2 J11.1
BbIOOpKE. CTaTUCTHYECKUI aHATN3 JI1.5J12.4
00NbIINX BBIOOPOK. CTATHCTUICCKHMA JI2.2 J12.1
aHaJIM3 MaJIbIX BEIOOpOK. OTOpakoBKa J2.3
PE3KO BBIAEISIOIUXCS PE3YIbTATOB. 3132
IIpaBuino Tpéx curm. Meron
C.B.bamunckoro . Metop I'pedbca-

Cmupaosa. /Cp/

Pa3nen 4. lucniepcHOHHBII aHAIN3
KopeasiunoHHo-perpeccuoHHbII
aHaIM3.

4.1 OrnpeneneHre MUHUMAIBHO 0,25 JI1.4J11.3
HEo0XO0AMMOro Yuciia 3aMepoB. MeToanka JI1.2 J11.1
pHOIKEHHOTO pacuéra 00bEMa JI1.5J12.4
BBIOOpKU. Metomuka B.U. J12.2 J12.1
Pomanosckoro.  KoppemnsiuuonHo- J12.3
perpeccuoHHbI aHanu3. [lapHas 2192

koppessinust. [IpumeHenue
KOPPETSINOHHOTO aHAIN3a IS
YMEHBIICHHUS YHCNIa TapaMeTPOB
(dakropoB)

OnHodakTopHas perpeccus
Merox HaNMEHBIINX KBAJAPATOB
[IpenBaputenbHbI BEIOOD
MIPEIIOYTUTENILHON 3aBUCHMOCTH
/JTex/




4.2 OnpeneneHne MUHUMAIBHO 1 JI1.4 J11.3
HEOOXOAMMOr0 Yrciia 3aMepoB. MeTo1uKa JI1.2 J11.1
puOmmkEHHOT0 pacyéra o0béMa J1.5]12.4
BeIOOpKU. Metomuka B.1. J2.2J12.1
Pomanosckoro. KoppemnsiunonHo- J12.3
perpeccroHHbIN aHanu3. [lapHas 2192
xoppernsiuus. [Ilpumenenue
KOPPENALUOHHOTO aHAIIN3a JUIS
YMEHBLICHHUS YUCIIa TapaMeTpoB
(daxropoB)

OnHodaxropHas perpeccus
Meton HauMEHbBIIUX KBaJIpaToB
IIpenBapuTenbHbI BEIOOD
MIPEOYTUTENFHOM 3aBUCUIMOCTH
Mp/

43 OnpeneneHne MUHUMAIBHO 15 JI1.4J11.3
HEOOXOAMMOI0 Yrciia 3aMepoB. MeToauka JI1.2 J11.1
pubmkEHHOT0 pacyéra o0béMa J1.5]12.4
BeIOOpKU. MeTtonuka B.1. J22J12.1
Pomanosckoro.  KoppensunonHo- J12.3
perpeccuoHHsbIi aHanus. [lapHas 21092
xoppesnsinus. [Ipumenenune
KOPPENALMOHHOTO aHAIIN3a JUIS
YMEHBLICHUS YUCIIa TapaMeTpoB
(daxropos)

OnHodaxTopHas perpeccus
Meton HaMMEHbBIIUX KBaIpaToB
[pexBapuTenbHBIN BEIOOD
MIPEIOYTUTENFHOM 3aBUCUIMOCTH
/Cp/
Paspnean S. Iliiansl MHOro(pakTOpHBIX
JKCIIEPUMEHTOB
5.1 MHoecTBeHHas: KOPPEISAIUs 1 JI1.4J11.3
MHuorodakropras perpeccusi. OneHka JI1.2 J11.1
aIeKBaTHOCTH TEOPETUUECKHIX JI1.5J12.4
3aBHCHUMOCTEH U DKCIIEPHUMEHTAIbHBIX JI2.2J12.1
JaHHBIX 110 Kpureputo duinepa J12.3
/JTex/ 3132
5.2 MHoecTBeHHast KOppesius 1 JI1.4J11.3
MHuorodakropHas perpeccus. OreHka JI1.2 JI1.1
aZIeKBaTHOCTH TEOPETUYECKUX JI1.5J12.4
3aBUCHUMOCTEH U HKCIIEPUMEHTAIbHBIX J2.2J12.1
JaHHBIX 10 KpuTepuio duiepa J12.3
Mp/ 2192
53 MHoecTBeHHas KOPPEISIUs 15 JI1.4J11.3
MHuorodakropHas perpeccus. OneHka JI1.2 J11.1
aIeKBaTHOCTH TEOPETUUECKHIX JI1.5J12.4
3aBHCHUMOCTEH U DKCIIEPUMEHTAIbHBIX JI2.2J12.1
JaHHBIX 110 Kpureputo duinepa J12.3
/Cp/ 3132
Paznen 6. Ilianpl moucka 3KcTpeMyma
¢GyHKIUM OTKINKA
6.1 TTonck 00acTH MOMCKA IKCTpEMyMa 1 JI1.4J11.3
¢yukuny otkirka /JIex/ J1.2 J11.1
JI1.5712.4
J12.2J12.1
J2.3
3132

6.2 IMownck obnacT MOMCKaA IKCTpeMyMa 1 JI1.4J11.3

¢bynkuny orkiuka /IIp/ J1.2J11.1
JI1.5J12.4
J2.2J12.1

J12.3

0132




6.3 IMouck obnacTu moucka sKCTpeMyMa 15 J1.4711.3
¢dyuxun otinka /Cp/ JI1.2 JI1.1
J1.5]12.4
J2.2J12.1
J12.3
2192
Paznen 7. Metonnl, cpeacrsa u
KPUTEPHU ONTUMHU3ANHHI

7.1 OnruMuzanys pexuMa 1 yCIoBUit 0,25 J1.4J11.3
MIPOMBIBKH. BBI6Op ONTHManbHON TO JI1.2 JI1.1
3¢ (EeKTUBHOCTH OYpOBOM TEXHHKH. JI1.5J12.4
TexHONOrHUECKe KPUTEPUHU JI2.2J12.1
ONTHUMH3AIIH OyPOBBIX padoT. 2.3
KomruiekcHbIe KpUTEpUU OLCHKH 21932
ONTHMAJIBHOCTH OyPOBOTO TIPOIIecca.

Mertoavka OIpefeIeH:s ONTUMATBHBIX
apaMeTpPoOB PeXKKUMa U YCIOBUH OypeHHs
ckBakuH. /JIex/

7.2 OnTtuMu3zanus pexumMa 1 yciaoBuil 15 JI1.4 J11.3
IIPOMBIBKH. BBI0Op OnTHManbHOI 1Mo J1.2J11.1
3¢ $eKTUBHOCTH OypOBOM TEXHHUKH. JI1.5J12.4
TexHonornyeckue KpuTepun J12.2J12.1
OINITUMH3AIIUH OYPOBBIX paldorT. J12.3
KommuiekcHble KpUTEpUH OLIEHKU 3132
OIITUMAaJIbHOCTU OypOBOro mpoliecca.

Meroanka onpeieleHHs] ONTHMATBHBIX
IapaMeTpOoB PEKUMa U yCIOBUH OypeHns
ckBaxxuH. /Cp/

Pa3nen 8. Texnosiornueckue peuieHue,
HallpaBJIeHHbIE HA ONITHMU3ALHI0
npouecca OypeHust CKBaXKUH

8.1 TexHoJOrHMueckue perieHme, 0,25 JI1.4J11.3
HanpaBJIeHHbIE Ha ONITUMHU3ALUIO JI1.2 JI1.1
nporiecca OypeHus: CKBaKUH JI1.5J12.4
OnruMu3zanus napaMeTpoB pexuma J2.2J12.1
anMasHoro Oypenus. TexHonornueckue J12.3
pEIICHHUs OTITUMU3AIUH TpoLiecca 21932
OypeHusl.

/JTex/

8.2 TexHoJornueckue perieHue, 1 JI1.4J11.3
HaITpaBJICHHBIC HA ONITUMHU3AIUIO JI1.2 JI1.1
mporecca OypeHHs: CKBayKHH JI1.5J12.4
OnTumMu3aIys mapameTpoB pekuma JI2.2J12.1
anMazHoro OypeHus. TexHomornueckue J12.3
peLeHns ONTUMHU3ALHIY IIpoLiecca 2192
OypeHusL.

Mp/

8.3 TexHonmornyeckue pemeHue, 17 JI1.4J11.3
HaITpaBJICHHBIC HA ONITUMHU3AIUIO JI1.2 JI1.1
nporecca OypeHHs: CKBayKHH JI1.5J12.4
OnruMu3anys mapaMeTpoB pexknMa J2.2J12.1
anMasHoro Oypenusi. TexHomornueckue J12.3
pelIieHns ONTUMHU3ALINHU TIpoliecca 21092
OypeHusL.

/Cp/

Pa3nen 9. Metoasb! u cpeacTBa
HCCIeJ0BAHUS M ONTHMHU3ALUH
npoueccos OypeHus

9.1 MeTtozp! U cpeicTBa UCCIIEIOBAHUS U 0,25 JI1.4J11.3
ONITUMM3ALIUH MTPOLIECCOB OypeHust JI1.2 JI1.1
MeTob! ucciienoBaHus 00bEKTOB. JI1.5J12.4
CreH/I0BbIE UCCIIEIOBAHUS MEXAHUKU JI2.2J12.1
OypHIBHBIX KOJIOHH IIPU BPAIIATEILHOM J12.3
Oypennn. OCHOBHBIE aCTIEKTHI 2192

noctpoenust moaenu «byperue»

/J1ex/




9.2 Mertonbl U cpecTBa UCCIEN0BAHUS U 5 1 JI1.4J11.3 0

ONTHMH3ALIUY TPOLIECCOB OypEeHHsI JI1.2 JI1.1
MeTonsl uccieT0oBaHusI 0OHEKTOB. JI1.5J12.4
CTeHI0BbIe UCCTIEIOBAHUS MEXaHUKH JI2.2J12.1
OypWJIBHBIX KOJIOHH MIPU BpaIlaTeIbHOM J12.3
Ooyperrn. OCHOBHBIC aCIIEKThI 2192
mocTpoeHust mozenu «bypeHue»

Mp/

9.3 MeTonbl U cpeicTBa UCCIEA0BAHUS U 5 15,15 J1.4J11.3 0
ONTHMH3ALIUH TPOLIECCOB OypEeHHsI JI1.2 JI11.1
MeTonbl uccieI0BaHusl 0ObEKTOB. JI1.5J12.4
CTeHI0BbIe UCCIIeIOBAaHUS MEXaHUKH J2.2J12.1
OypUIIbHBIX KOJIOHH IPH BpalaTeIbHOM J12.3
Oypennn. OCHOBHBIC aCIIEKThI 21092
roctpoeHust mozenu «bypenue»

/Cp/

Pasznen 10. ABTOMaTH3MPOBAHHbIE
CHCTEMBI YIIPaBJIEHHS MPOILECCOM
OypeHMsl CKBaKUH

10.1 ABTOMAaTU3UPOBAHHBIE CUCTEMBI 5 0,25 J1.4J11.3 0
yrpaBlieHHs ITporeccoM OypeHust JI1.2 JI1.1
ckBaxkuH /JIex/ J1.5712.4
J2.2 J12.1
2.3
3152

10.2 Koncynpranus/sx3amen/MUBKP/ /UBKP/ 5 2,85 JI1.4 J11.3 0
J1.2J11.1
J1.5712.4
2271121
2.3

5. OHEHOYHBIE CPEICTBA

5.1. KoHTpoJibHbIE BONIPOCHI M 3aJaHUS

KOHTpOHLHLIe BOMPOCHI JIA IMOATOTOBKHU K HpOMe)KyTO‘IHOfI aTTCCTauu

L. PanyonansHbIe BUBI MPOMBIBOYHOMN KUAKOCTH TPH BCKPBHITUU HE(PTEHOCHOrO IIacTa.

2. Metozns! 60pbObI M peyIPEXICHHS TTOMIIOMEHUH OypoBOro pacTBopa.

3. MerToanka TIpOBENICHNS ONBITHBIX OTKaYeK ¢ IIPUMEHEHHEM CTYNEeHYaToro spiudra.

4. PannonanbHas TEXHOIOTHUS aIMa3HOTO OypeHHs ¢ HCHOJIB30BaHUEM 00OpYyIOBaHUS, HHCTPYMEHTA H MaTepUasioB (hHPMbI
«Boart Longyear».

5. Meroanka pa3pabOTKA OCBOCHUS M ONPOOOBAHMS MPOLYKTUBHEIX TOPU30HTOB C ITOMOIIBIO IPIUPTHBEIX YCTAHOBOK.
6. Texnonorust OypeHust O0KOBOTO CTBOJIA.

7. OmnepaTtuBHas onTUMHU3anus nporecca Oyperus. TeXHUKa U TeXHONOTHs

8. HoBble TeXHOJIOrUH BCKPHITUS NIPOJYKTHBHOIO IIACTA HA HE(TETa30BbIX MECTOPOXKACHUSX C HU3KHM IUIACTOBBIM
JTaBJICHUEM.

9. Hcnons3oBanue ponot tuna PDC.

10. Bunsl mpoexTHOro mpoduiis HAKIIOHHO HAMPaBIEHHOH CKBaXKMHBI M 001aCTh NMPUMEHEHHS.

11. Texnonorus OypeHus cHapsiamu ¢pupmel «Boart Longyear».

12. PanmonansHbBIE THITEI OyPOBBIX ITOTMMEPHBIX PACTBOPOB.

13. AHanu3 u BEIOOP MPOTHBOBBLIOPOCOBOTO 000pPYIOBaHUS

14. D HeKTHBHOCTh TOPU3OHTATBHOTO OypeHHS

15. O030p ¥ crcTeMaTH3aIs HOBBIX SKOHOMHUYESCKH 3(P()EKTUBHBIX TEXHOJIOTHI OypeHHs

16. D¢ bexTHBHOCTD (HH3UIECKUX METOIOB IOBBIIICHUS He(DTEOTAAUN

17. BypeHnue sKcILUTyaTallMOHHBIX CKBaXKUH MaJIbIMH AUaMeTpaMU

18. Texnonorun OypeHHs B 00AaCTH BBICOKHX TEMITEPATyp M JABICHUS

19. OcobeHHOCTH OypeHHSI B MHOTOJICTHEMEP3JIBIX MOPOoJIax

20. Hcnonb3oBanue aBTOMAaTU3UPOBAHHBIX CUCTEM IJIsl OYpEeHUs! CKBaXKUH

21. Ouenka 3()EKTUBHOCTH MHOTOCTBOJIBHOTO OYpEHHMS B PA3INYHBIX TOPHO-T€OJIOTNYECKUX YCIOBUIX

22. Otamnsl pa3BUTHSA OypOBOH TEXHUKA

23. MeTozbI OBBIIEHHS TPOU3BOAUTEIFHOCTH T'a30BBIX CKBAYKHH

24, Dxoyoru3aius mpoiecca OypeHus: CKBaXKUH

25. OcobeHHOCTH OypeHHs CKBAKUH C IICHOU

26. INoBbImeHne GE30IMaCHOCTH TEXHOIOIMYECKOTO Iporiecca OypeHNs CKBaXKUH

27. D¢ dhexkTuBHOCTE TYpPOUHHOTO OypeHHst

28. KoHcTpyKTHBHBIE 0COOCHHOCTH aIMa3HBIX JOJIOT HOBOI'O IOKOJICHHUS

29. TexHonorust OypeHHs TOPU3OHTANBHBIX W CyOrOPH30HTAIBHBIX CKBAXKHH.




30. YnpapneHue npoueccoM yriryOKi CKBaXHHBI OypOBOH yCTaHOBKOH, OCHALIEHHOH THIPaBINUYECKUM MEXaHU3MOM MOAAYH.

31. VYriryOKka CKBa)KHHBI 32 OJMH 000POT OYypPOBOTO MHCTPYMEHTA KAaK MapaMeTp PeKHMa OypeHHs CKBaXKHHBI.
32. BypeHune non3eMHbIX BOCCTAIOMINUX CKBAXKHH.

33. Texnonorus 1 GypoBbIe KOMIIOHOBKH JUISL OypEHUS IPSIMOTHHEHHBIX CKBAXHH.

34, l'opuzoHTanbHO HampaBieHHOE OypeHHe CKBRXKUH CIEIMAIbHOTO HAa3HAUCHHUS.

3s. BepxHuuit mpuBo HEPTSIHBIX OYPOBBIX YCTAHOBOK.

5.2. Tembl NHCBMEHHBIX PadoT

HanmenoBanune Mozenelt B pacueTHo-rpaduaeckoi padore:

1. JlaHbI pe3yabTaThl UCHBITAHUN MPOYHOCTH TOPHOM MOPOABI Ha ogHOOCHOE cxkaTue ([ ek, MIla): 363, 192, 350, 346, 472, 358,
295, 391, 457, 404, 227, 378.

C nomomsto kputepus Lanupo - Yuiaka npoBepuTh TUNOTE3y O MPUHAIIEKHOCTH 3HAUSHUH []CK HOPMaTbHOMY 3aKOHY
pacnpenenenus, npuHss [ = 0,05.

2. JlaHBI CpoKH CITy0bI (B Mec.) 25 ckBakuH Ha N-MeCTOPOXICHUH He()TH 70 BBIXO/IA MX U3 CTPOs BCIEACTBHE 0OBOmHEeHNUS: 13, 4,
33,15,3,5,8,25,8,1,2,0,13,2,0,13,2,7,3,2, 30, 20, 15, 4, 21.

ITocTpouTs rECTOrpaMMy | IO €€ ()OpMe ONPEASIIUTh 3aKOH PACIIPEEICHNS BEPOSTHOCTH BHIXOA CKB)XHH U3 CTPOSI.

3. [Ipwm ucnprtannu naptuu mapomedssix aoot [I1 190,5 TK3 B xommonoBke ¢ Typ6ooypamu 3TCII-172 momy4deHs! cienyronue
3Ha4YeHMs (B 4ac) MX CTOMKOCTH WK AoiroBeyHocTH: 3,1; 2,8; 2,2; 4,0; 3,7; 2,1; 3,9; 1,9; 4,8; 3,5.

BBINOMHNTE CTATHCTHYECKUH aHAIM3 TOTy4eHHOH nHpopMarmu. [Ipu onpeiesieHuy 1OBEPUTEIBHOTO HHTEPBAJa PUHATH [ | =
0,05.

4. IIpoBepUTh HAMUYKE PE3KO BBLACIISIOMNXCS PE3yIbTaTOB HAOMIOICHNUIT B BEIOOPKE, IPHBEACHHON B 3a1ade 2.1, HCIOmb3ys
HPaBHUIIO TPEX CUTMY.

5. IIpoBepuTh HaIM4Ke PE3KO BBIACISIOMINXCS PE3yJIbTaTOB HAOIIOICHNH B BEIOOPKE, IPUBEACHHOI B 3anaue 2.2, metonoMm C.B.
bamuHckoro.

5.3. OueHo4HbIE CpeACTBa

Pabouas nmporpamma auciurminHb "OnTuMu3anys OypoBBIX MPOIECCOB M IITAHUPOBAHUE DKCIIEPHIMEHTA" obecTiedeHa OIeHOUHBIMHU
CpeACTBaMU JUIs MPOBEJCHHUS TEKYILET0 KOHTPOJIS U MPOMEKYTOUHOH aTTecTalliy, BKIIOYAIOIIMMU KOHTPOJIbHBIE BOIPOCHI IS
MPOBE/ICHHS IIPOMEKYTOYHOH aTTeCTalluy, KPHTEPUH OLICHUBAHUS YUCOHOW IESTENBHOCTH 00YYaOmuXCs 1Mo 0auTbHO-
PEHTHHTOBOW CHCTEME, IPIMEPHI 3a{aHHH JUIS IPAKTHIESCKUX 3aHATHH, TECTHPOBAaHNE, OMIICTHI VIS IIPOBEACHHUS ITPOMEKYTOTHOMH
aTTeCTallUU.

Bce onenounsie cpeacTsa npeacrasieHsl B [punoxkenun 1.

5.4. IlepeyeHb BH/IOB OLEHOYHBIX CPEICTB

O1ieHOYHBIE CPeICTBA Pa3paboTaHbl IS BCEX BHIOB yUEOHOM eITeIbHOCTH CTYICHTA — JIEKINi, TPAKTHYECKUX 3aHSITHIA,
CaMOCTOSTENILHON PaboThl U MPOMEKYTOUHOH arTecTarni. OLEHOYHbBIe CPE/ICTBA MPEACTABICHBI B BUIC:

- CPelICTB TEeKYIIIEro KOHTPOJIs: pacyeTHo-rpaduyeckas pabora, TECTUPOBAHHE.

- CPEJICTB UTOTOBOTO KOHTPOJIS — MPOMEKYTOUHOM aTTECTAIMH: IK3AMEH.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJISA)

6.1. Pexomenayemas JquTeparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3armnaBue W3narenbctBO, rof
JI1.1 |I'mypman B. E. Teopus BepoSITHOCTEH U MaTeMaTHYECKas CTATUCTHKA: yaeOHOe M.: IOpaiir, 2013
nocobue
JI1.2 |TapmxymsH P. A. MaremaTHueckasi CTATUCTHKA B Pa3BEIOYHOM OypEeHHUH M.: Henpa, 1990
JI1.3 | bamkaros . H., OnTuMu3aIys MpoLeccoB pa3BeI0YHOro OypeHus M., 1997
Kosnomuen A. M.
JI1.4 |I'mypman B. E. PykoBOZCTBO K pelLIeHNUIO 3a/1a4 10 TEOPUH BEPOSTHOCTEHN U M.: Beicias mkona, 1999
MaTeMaTHYECKOH CTATUCTHKE
JI1.5 | bamkatos 1. H. [TmanupoBaHue SKCIIEPUMEHTA B pa3BeIOYHOM OypeHUHU M.: Henpa, 1985
6.1.2. JlonoJiHMTEIbHASA JUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBoO, rof
JI2.1 | Mup3zamxanzazne A. [MoBeimenune 3¢ pekTHBHOCTH 1 KauecTBa OypeHHUs TITyOOKUX M.: Henpa, 1986
X., Mupunzane C. A. | cKBaXXuH
JI2.2 |Ilox pexn. D. Jlnoiina, CripaBOYHHK IO MPUKIATHON CTATHCTUKE M.: duHaHCHI ¥ CTAaTUCTHKA,
V. Jlenepmana, FO.H. 1989
Tropuna
JI2.3 | HeckopomHubix B. B. OnTuMu3anys B reoa0ropas3Bel0uHOM IIPOU3BOACTBE Kpacnosipck: COVY, 2013
JI2.4 |bynatoB A. U., CripaBouHHK UHKeHepa 1o Oypernunto. B 2 1. T.1 M.: Henpa, 1985
AserucoB A. T'.

6.2. [lepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"

D1 |9BC JIAHb http://e.lanbook.com/

92 |DBCKAY  https://mgri-rggru.bibliotech.ru/




6.3.1 IlepeyeHb MPOrpaMMHOro odecrnevyeHms

6.3.1.1

Office Professional
Plus 2013

6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

ba3a naHHBIX HAYYHBIX 3JEKTPOHHBIX KypHasoB "eLibrary"

6322

OnekTpoHHO-O0MONMHOTeYHas cucteMa "JlaHp"
Hoctyn k komekiusiM 3nekrpoHHbix u3ganuii ObC "Uznarenscto "Jlanp"

6.3.2.3

OnexrpoHHO-0nONMMoTeyHas cucteMa «Kumxkusri lom YruBepcuTera» ("'brubmoTex")

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

Aypuropus

Hasnauenue

OcHaneHnue

Bun

Y4eOHbIe ayAUTOPUH IS
MIPOBEACHUS 3aHATUHN
JIEKIIIOHHOT'O THIA, 3aHATHH
CEMHMHAPCKOro TUIIA, KypCOBOI'O
MPOEKTUPOBAHHS (BBITOIHEHUS
KYPCOBBIX paboT), FPyMIOBBIX
U MHUBHIYyaJbHBIX
KOHCYJbTaIUH, TEKYILIETO
KOHTPOJISI U IPOMEXKYTOYHOM
aTTecTalluu

132 T1.M., Jocka, meq.
MHorosipycHbI€ CTOJIbI U
cKkaMbH (ampuTearp)

4-08

VY4eOHble ay IUTOPUH TS
MIPOBEACHUS 3aHATUI
JICKITMOHHOTO THUIIA, 3aHATHI
CEeMUHAPCKOTo THIA, KypcoOBOTO
MPOEKTUPOBAHMS (BBITOIHEHUS
KYPCOBBIX PaboT), TPYIITOBBIX
U VHAUBHUYalIbHBIX
KOHCYJIbTAIU, TEKYLIETO
KOHTPOJISL U IIPOMEXKYTOUHON
aTTeCcTaluu

40 I1.M., Cromnei - 20; Crynbst
-40; Hocka - 1; IIpoekrop
Optima - 1 mT.

4-08

Y4eOHble ayAUTOPUH IS
NpPOBEICHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA, 3aHSITUH
CEMHMHApPCKOro TUIIA, KypCOBOI'O
MPOEKTUPOBAHMUS (BBIMOIHEHUS
KYPCOBBIX PaboT), TPYIITOBBIX
U MHJIUBUyalbHbIX
KOHCYJIbTallMH, TEKYIL[Eero
KOHTPOJISl U IPOMEXKYTOYHON
aTTecTalluu

40 I1.M., Cromnsl - 20; Crynbs
-40; Hocka - 1; IIpoekrop
Optima - 1 mT.

4-08

Y4eOHbIe ayAUTOPUH IS
MIPOBEACHUS 3aHATUH
JIEKIIIOHHOT'O THIA, 3aHATHH
CEMHMHAPCKOro THIIA, KypCOBOI'O
MPOEKTUPOBAHMS (BBITOIHCHUSI
KYPCOBBIX paboT), FPyMIOBBIX
U MHUBHYyaJIbHBIX
KOHCYJbTaIUH, TEKYILIETO
KOHTPOJISL ¥ IIPOMEXKYTOUHOU
aTTecTalluu

40 I1.M., Crons! - 20; Crynba
-40; [Hocka - 1; IIpoexrop
Optima - 1 .

2-05

Aynuropust Ui IpOBEACHUS
MPAKTUYECKUX 1 JIEKITMOHHBIX
3aHATUH, IS TEKYILEro
KOHTPOJISI U IPOMEXKYTOUHON
aTTecTaluu

Cromnbl crynendyeckue — 16
HITYK;

Crynbs ctyneHdeckue — 32
LITYKH;

Cron niperionaBatess — 1
IITYKa;

Cryn npenonaBareis — 1
IITYKa,

Crennax — 1 wryka;
JHocka menoBast — 1 mryka;
BypoBoe obopynoBaHue.




8. METOJAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTITTUHBI (MO YJIS)

Meroaudeckue yka3aHHs 110 U3Y9IEHHIO AUCIUIUIUHEI « MeToqudecke yKa3aHus 0 U3YHIESHUIO JUCIUILTUHB! « ONTHMHU3ALUSL
6ypOBBIX MPOLIECCOB U MIIAHUPOBAHUE HKCIIEPHMEHTAy MpeCTaBleHbl B [IpunokeHnu 2 U BIIOYAIOT B Ce0:

1. Meronudeckue yka3aHHs JUTS 00y4aronuXcsl 10 OpraHn3anuy yaeOHO! 1esITeNbHOCTH.

2. Metosidaeckie yka3aHHs 110 OpTaHU3AIMN CaMOCTOATETIFHON paboThI 00yJaronuXCs.

3. Metoauueckie yka3aHHs IO OpraHU3aIUU POLEAYPh! OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMBITA AESTENBHOCTH,
XapaKTepHU3YIOMUX 3Tanbl (POPMHUPOBAHUS KOMIICTCHITUH.




