degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: OCHOBBI pa3pabOTKH HEPTAHBIX U FA30BBIX MECTOPOXKACHHUH
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: CucteMHbII aHAU3 U yIIPaBJICHUE B OOJIBIINX CHCTEMaX

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa MPUKITaTHON MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hOpMBI MPOMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - 3aueT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: AL.II. PomekraeB, kaHj. pus.-mMar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npukiaaHoi Mexanuku 18.03.2020



AHHOTANMA
Jucnurummaa "OCHOBBI pa3pa0OTKU HE(MTSHBIX W Ta30BBIX MECTOPOXKICHHI" OTBe4aeT 3a (HOpMUpOBaHHE
0a30BbIX 3HAHUH MO pa3paboTKe HEPTSIHBIX U Ta30BBIX MECTOPOXKACHUHN JAJISI UCIIOJB30BAHUS HA MPAKTHUKE..
Jucnurummaa "OCHOBBI pa3pa0OTKM HEPTAHBIX M Ta30BBIX MECTOPOXKIACHUK" BakHA ISl CTYIEHTOB -
He(TSIHUKOB, pa3paboTaHa A CTYIEHTOB Maructparypsl "®yHoameHTadbHas M NpUKIagHas reodusuxa”
coBMecTHOU oOpazoBarenbHON nporpammbl [IAO "HK"Pocmedts "- MDPTU .Ocoboe BHHMaHHE B

AUCHUIUIMHE YACIACTCA TUIIaM CUCTEM pa3pa60TKH MCCTOpO)K,Z[eHPIfI, peKUMamM pa6OTLI iacra, OICHKaM

00bEMOB 3aI1acoB, aHAIN3Y MaTepUAILHOTO OanaHca, CKUH (akTopy.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- (QopmupoBaHue 0a30BbIX 3HAaHUH TO pa3pabdOTKe HEPTAHBIX W Ta30BBIX MECTOPOXKICHHWHA JUIsI

HCIIOJIb30BAHUS HA IMPAKTHUKE.

33]13‘[1/[ JAUCHUIIINHBI

- AaTb CTYACHTaM 0a30BLIC 3HAHUS 1O pa3pa60TKe HG(I)TSIHLIX 1 ra30BbIX MeCTOpOX(ﬂCHHﬁ.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1 Criocoben aHaIM3UpOBaTh U BBISABISATD
€CTECTBEHHO-HAYUYHYIO CYITHOCTH Ipo0iieM
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.2 Amnanu3upyeT BO3MOXHBIC BapUaHTBl PEIICHHS
3a]1auy, OLICHNUBAs UX JOCTOUHCTBA U HEJOCTATKU

OIIK-4 CriocobeH npruMeHSITh METOAbI
MaTeMaTHyecKoro, (yHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a JJIs 339

OIlIK-4.1  3maer mNOHATHA, 3aKOHBI WU  TEOPHUH
MaTeMaTu4eckoro, (yHKIMOHAJBHOTO H  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHATU3 ¥ MONEITUPOBAHUE TIPU ITOMOIITH

MOJIETTUPOBAHUS, aHAIIN3a U CHHTE3a METOJIOB MaTeMaTu4yecKoro, (YHKIIMOHATILHOTO "

ABTOMAaTHYECKOTO yIPABIEHUA TEXHUYECKUMH  |CHCTEMHOIO aHaiM3a @pPY PEIIEHHH [PUKIAJHBIX |

o0beKTaMu TEOPETHUYECKUX  3a7ad  aBTOMATHYECKOTO  YIpPaBJICHUS
TEXHUYECKUMU 00BEKTaMHU

OIIK-6 CriocobeH pa3pabarbiBaTh HOBEIE H OIIK-6.1 Brmageer THIIOBEIMH METOAAMH CHCTEMHOTO

aanTHPOBATh CYIICCTBYIOIIME METOJIbI
CHCTEMHOIO aHaIN3a IS aJallTUBHOIO U
pPOOACTHOTO YIPABJICHUS TEXHUUECKUMHU
0o0beKTaMu

aHajM3a Ui aJalTUBHOIO M POOACTHOTO YIIPABIEHUS
TEXHUYECKUMH O0BEKTaMH

[TK-3 Crioco0eH K 0CYIIECTBICHHUIO
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCJICIOBAHUSI CHCTEMHO-aHATTUTHICCKIX
KOMILJICKCOB U OLICHKH MOCTPOCHHBIX MOJICIICH

I1K-3.1 Bmageer COBPEMEHHBIMU METOoJaMU
TEOPETUYECKOTO H SKCIIEPUMEHTAIBHOTO
CHCTEMHO-aHAITUTHYECKOTO HCCIICAOBAaHUSA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




* OCHOBHBIC ITOHATHS, METOBI U CIIOCOOBI pa3paboTKKU HEPTAHBIX U FA30BBIX MECTOPOXKICHHIA;
*  WMMETh NPEJCTABICHUE O XapaKTEPHBIX 3HAYCHHUAX BEIUYMH (PHIBTPALIMOHHO-EMKOCTHBIX CBOMCTB

HEe(TEHACHIICHHBIX KOJUIEKTOPOB;

¢ HUMCTBb NPCACTABICHUC O COBPCMCHHBIX HpO6J'IeMaX pa3pa60TKH He(l)THHLIX MeCTOpO)K)ICHHﬁ.

YMETB:

¢ TOJIb30BAaTbCA CBOMMMU 3HAHUSAMU IJId PCUICHUA TCXHOJOIMYCCKUX 3a/1a4,

¢ J€J1aThb IIPaBUJIbHBIC BbIBOJAbI U3 COIMMOCTABJICHUS PE3YJIBTATOB TCOPUHN U ITPAKTUKHU;
¢* BHJCTH B TCXHHYCCKHUX 3aJJa4ax (1)I/ISI/ILIGCKOC COACPIKAHUC,
® OCBaMBaTb HOBBIC TIPCIAMCTHBIC 06HaCTI/I, TCOPECTUUYCCKUC TMOAXOAblI M ISKCIHCPHUMCEHTAJIbHBIC

MCTOAMKH,

° MOoJIydyaTb HaWJIydIIMC 3HAUCHHA HU3MEPACMBIX BCJIMYWH U MNPABUWIBHO OLCHUTH CTCIICHb HX

AOCTOBCPHOCTH,

. 3G PEeKTUBHO HCIOIb30BaTh MH(MOPMAIOHHBIE TEXHOJIOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAIHBIX Pe3yIbTaToB.

BJIAJIETh:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSTSIbHOMN pa6OTLI;

* KYyJIbTYPOH MOCTAaHOBKM M MOJETIMPOBAHMSA 33/1a4 B 001aCTH pa3paboTKy;
*  HaBBIKAMH T'PAaMOTHOH 0OpaOOTKM HATYPHBIX NAHHBIX M COIOCTABICHUS MX C TEOPETUYCCKUMHU

pe3ynbTaramu;

° HpaKTHKOfI HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX U MTPUKIIAAHBIX 3a/1a4 CEHCMOJIOTHH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [Tpou3BoaUTEIBLHOCTD CKBAXKUH 6 3
2 CkuH ¢akTop 6 2
3 [Iponunaemoctsb 5 2
4 MarepuanbsHblii 6anaHc 4 3
5 DU3NKO-XUMHUECKHE CBOUCTBA (PIIOMI0B 4 2
6 Cucrembl pa3paboTKH MECTOPOKACHUI 5 3
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. TIpon3BOAUTENBLHOCTD CKBAYXKUH

3akon Hapcu. Unnukaropuas kpusas (IPR). Kospduument npoxykrusHoctu (PI). Muaaukatopnas
kpuBas Borens. [lonpaBka Crenaunra. Metox ®@etkoBuua. 3akoH [liomton.

2. CkuH (aktop




[Nonsarue ckun dakropa. Pacuer ckun dakropa. [Iporpamma pacuera ckun dakropa (/o Mak).
3. I[IpoHnniaeMocTh

D¢ dexrruBHas MpoHULIaeMOCTb. OTHOCHTENbHAS IPOHUIIAEMOCTb.

4. MarepuanbHbIi OanaHc

VYpaBHeHue MarepuaibHOro Oananca. BbeiBox ypaBHeHus: marepuanbHoro Oananca. [IpumeneHue
ypaBHeHUs1 MarepuanbHoro Oananca. Koadduuument wuzeneuenus nedptn (KUH). Ananus
MarepualibHOro OasiaHca. MaTtepuasbHblii 6aaHc AJs Ta30HOCHOTO I1acTa. BogoHOCHbBIE TOPU30HTHI

(axBudep).
5. OU3UKO-XUMHUYECKHE CBONCTBA (DITIOMIOB

OCHOBHEBIE (1)I/I3I/IKO—XI/IMI/IIIGCKI/IC CBOMCTBA He(bTI/I, MMpUPOAHOIO ra3a "W X MOACJIUPOBAHUC.

Koppensiun 1yt pacdera (pU3MKO-XUMHYECKHX CBOMCTB HedTu. Pacdersl (pu3MKO-XUMHYECKHX
CBOWCTB HE()TH 10 JJAHHBIM MECTOPOXKJICHUH KoMITaHNH (TIpakTHYecKoe 3a/jaHue). Pabora B rpynmax.

6. CucteMsbl pa3pabOTKN MECTOPOXKICHUN

Tumbl cucrem pa3paboTKu MecTOpoXkAeHUH. Pexumbl paboTel miacta. Tumbel pexxuMoB pabOTHI
wiacta. 3amacel. OuneHka o0beMOB 3amacoB. [OpH30HTaIbHBIE CKBaKUHBI. [IpOM3BOANMTENHHOCTD
TOPU30HTAJIBHBIX CKBAXKUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Beegenue B reopu3uKy MECTOPOXKICHUN yriaeBogoponoB [Teker] : yueb. mocodue ans By3oB / I. I.
Kouapsin, C. b. Typynraes ; M-Bo o0pa3oBanus u Hayku Poc. denepaunn, Mock. ¢us.-TexH. uH-T (TOC.
yH-T .— M. : MOTH, 2007 .— 348 c.
2. T'opuzoHTaNbHBIE CKBAKUHBI JUTsl TOOBIYH HeTH, Taza u OutymoB [Tekcr] : [MoHOTpadus] / P. M.
bartnep ; nep. c aumn. A. A. Kosun ; mox pen. M. H. KpaBuenko .— [Hayunoe uzn.] .— M. ; MxeBck :
WH-T xomnbroTep. nccnenosanuii, 2010 .— 536 c.

JononaurtensHas IMTEparypa
1. Kppuos A.IL., I'moronosckuit M.M., Mupuuak M.®., Hukonaesckuit H.M., Hapnsiit 1.A. Hayunsie
OCHOBBI Pa3padOTKH HEPTAHBIX MECTOPOXKACHUH. MkeBcK: IHCTUTYT KOMITBIOTEPHBIX HCCIIEIOBAHUH,

2004.
2. P. Opnarep mi. «'uapoauHaMuuecKkie METOIbI HCCTIENOBaHuUs CKBaKUHY . MockBa — MxeBck. MH-T
KOMITBEIOTEPHBIX MccnenoBanuii. 2007. — 512 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/ — anekrponHas 6nbnuorexa duzrexa
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe 00pazoBaHHe).
http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoii akajjeMun HayK.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MporpaMMHbIE KOMITIEKCHI (yueOHble Bepcun) Excel.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenrHoe ocBoeHne Kypca «OCHOBBI pa3paOOTKH HE(TSHBIX U Ta30BBIX MECTOPOXKICHUID» TpeOyer
OOJNBILION CaMOCTOSITENILHOM paboThl cTyneHTa. B mporpamMe Kypca NpPHBEJCHO MHHUMAIBHO
HEo0X0oMMOoe BpeMsl JUTsi pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— npopaboTKy yueOHOro mMarepuana (1o KOHCIIEKTaM CEMHUHApOB, yueOHOU U HayYHOU JIUTEpaType);
— pelIeHHe 3a/1a4, PeAIaraeMbIX CTYJCHTaM Ha IPAKTHYCCKUX 3aHATHSX;

— MO/ITOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEJIbHBIM Pa00TaM U TECTaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJIM3a UTOTOB TECTOB, A TAKXKE MHJINBHYAJIBHBIX KOHCYJIBTALMN.

ITokazarenem BJIAACHUA MATCPHUAJIOM CIIYKUT YMCHUC PCIIATh 3a1avu.

JIuTeparypa nns caMOCTOSTENBHON TOATOTOBKH:

1. [Heiik JLII. Ilpaktnueckuii MHKUHUPUHT pe3epByapoB: llepeBox ¢ anmmumiickoro mon pex. M.H.
KpaBuenko.— MockBa-IxeBck: MHCTHTYT KoMmmbrOTEpHBIX HccaenoBanuii, HUIl «Perymapras u
XaoTHYecKas quHamukay, 2008. — 668c.

2. Yomm M., Jleiik JI. [lepBuuHbIE METOMBI Pa3pabOTKH MECTOPOXIEeHUHN yrineBogopoaos: Ilom pen.
I.T.H., npoeccopa H.H. Muxaiinopa.— Mocksa-IxeBck: NHCTUTYT KOMIIBIOTEPHBIX HCCIIECOBaHUM,
HUII «PerynspHas u xaoTndeckas AuHaMuka», 2008. — 672c.

3. Oxonomuaec M., Onunu P., Banbko [1. YauduumpoBanuslidi au3aifH rugpopaspbiBa miacta OT
teopun k mnpaktuke: llom pen.A.I. 3arypenko.— MockBa-UxeBck: MHCTUTYT KOMIBIOTEPHBIX
uccaenosanui, 2007. — 236¢.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MpuKIaAHON MEXaHUKH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 2 (BeCEHHHI) - 3a4eT

PaszpatGoTunk: AL.IL. PomiekraeB, kanj. pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 CriocobeH aHaIM3UPOBaTh U BBISBISTH
€CTECTBEHHO-HAYUHYIO CYIIHOCTh POOIeM
yIpaBJICHUS B TEXHUUECKUX CHCTEMaX Ha
OCHOBE MPUOOPETECHHBIX 3HAHUH

OIIK-1.2 Amnanu3upyeT BO3MOXKHBIE BAapUAHTHI PELICHUS
3a[a4M, OLICHUBAs UX JOCTOMHCTBA U HEJOCTATKU

OIIK-4 CriocobeH nmpuMeHSITh METOIBI
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a AJIs 3aa4
MOJEJINPOBAHMSI, aHAJIN3a U CUHTE3a
aBTOMAaTHUYECKOT'0 yNPaBICHUS TEXHUYECKUMHU
00beKTaMu

OIIK-4.1  3Haer mOHATHS, 3aKOHBI W TEOpUHU
MaTeMaTHYeCKOro,  (YHKIMOHAIBHOIO M  CHCTEMHOIO
aHanmza

OIIK-4.2 [IpoBoauT aHaIM3 U MOJEIUPOBAHUE TPU TOMOLITH
METOIOB  MaTeMaTH4eCKOro, (YHKIMOHAIBHOTO U
CHCTEMHOTO aHajW3a IIpU pPELICHUH MPUKIAJHBIX U

TEOPETHYECKUX  3a7ad  aBTOMATHYECKOTO  YIPaBJICHUS
TEXHUYECKUMH 00BEKTaM1
OIIK-6 CriocobeH pa3pabaThiBaTh HOBBIE U OIIK-6.1 Brnageer THUMOBBIMH METOAAMH CHCTEMHOTO

aIanTUPOBATH CYINECTBYIONIHE METOJIbI
CHUCTEMHOIO aHaJIM3a I aJallTUBHOIO U
po0ACTHOTO yNpaBICHUS TEXHHYCCKUMHU
00BEKTAMU

aHanmu3a JUIs  aJalTUBHOIO W POOACTHOTO YIpaBlICHHUS
TEXHUYECKUMU 00bEKTaAMU

[IK-3 CriocoGeH K oCyIIeCTBICHHIO
TEOPETUYECKOTO U SKCIEPUMEHTAIHEHOTO
UCCIIE/I0BaHHS CUCTEMHO-aHATUTHYECKUX
KOMILJICKCOB M OLICHKH MOCTPOCHHBIX MOJICIICH

[IK-3.1 Brnageet COBPEMEHHBIMU MeToJaMu
TEOPETUYECKOTO u SKCIEPUMEHTAIILHOTO
CHCTEeMHO-aHAJIUTHYECKOTO UCCIIEIOBAHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJIbTATC HIYUCHUA OUCHUILJIMHBI «OCHOBBI pa3pa60TKH HG(i)THHBIX N Ta30BbIX MeCTOpO)KﬂeHHﬁ))

00yJaromuiics JOmKeH:

3HATb:

* OCHOBHBIC NTOHATHS, METOBI U CIIOCOOBI pa3paboTKHU HEPTAHBIX U FA30BBIX MECTOPOXKICHHIA;
* HMMETh NPEJCTABICHUE O XapaKTEPHBIX 3HAYCHHUAX BEIUYMH (PHIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB

HEe(TEHACHIICHHBIX KOJUIEKTOPOB;

¢ HUMCTBb NPCACTABICHUC O COBPCMCHHBIX HpO6J'IeMaX pa3pa60TKH He(l)THHLIX MeCTOpO)KILGHHﬁ.

yMeTh:

¢ TOJIb30BAaTbhbCA CBOMMMU 3HAHUSAMU IJId PCUICHUA TCXHOJOIMYCCKUX 3a/1a4,

¢ J€JIaTh IIPaBUJIbHBIC BbIBOJAbI U3 COIMMOCTABJICHUS PE3YJILTATOB TCOPUHN U MTPAKTUKHU;

¢* BHJICTH B TCXHHYCCKHUX 3aJJa4ax (bPISI/I‘{eCKOe COACPIKAHUC,

® OCBaMBaTb HOBBIC TIPCIAMCTHBIC 06HaCTI/I, TCOPECTUYCCKUC TMOAXOAblI M ISKCHCPHUMCEHTAJIbHBIC

MCTOAMKH,

® MOoJIydyaTb HaWJIydIIMC 3HAUYCHHSA HU3MEPACMBIX BCJIMYMH U NPAaBUWIBHO OLCHUTH CTCIICHb HX

AOCTOBCPHOCTH,

. 3G PEKTUBHO HCIONB30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.

BJIaJeTh:




* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;

* KYJNBTYpOH MOCTAaHOBKH M MOAEIMPOBAHUS 3a7a4 B 001acTH pa3paboTKu;

*  HaBBIKAMH I'PaMOTHOH 0OpaOOTKM HATYPHBIX JAHHBIX M COIOCTABICHUS MX C TEOPETUYECKUMHU
pe3ynbTaraMu;

* IIPaKTUKOHN MCCIENOBaHUS U PELLEHHs TEOPETUUECKUX U IPUKIIAJHBIX 3a/1a4 CEHCMOJIOTHU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuil KOHTPOJIb 3aKJIIOYAETCS B yUeTe [IOCEIEHUs CTYACHTaMU 3aHATUH, a TAKXKe B yueTe TeX UIIH
WHBIX BUJIOB aKTUBHOCTH CTYJCHTOB Ha CEMUHApPaX: BBHIIIOJHEHHUS JOMAIIHUX 33/1aHUl, pEIIeHUs 3a1aq
Ha CeMHHape, 0OCYX/IeHHsS BO3HHUKAIONIIMX BONPOCOB IO TEKyIleMy Marepuany U T.I. JlaHHBIE 1O
TEKyLIEMY KOHTPOJIFO YYUTHIBAIOTCS IIPH BBICTABICHHUH OLIEHOK I10 3a4€Ty.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITpomexyTounas arrtecraiust o auciuiuinHe «OCHOBBI pa3paboTKM HE(TIHBIX M Ta30BBIX
MECTOPOXKJICHHIT» MPOBOAUTCS B popMe 3ayeTa (MMCbMEHHOE 3aJaHue).

Kputepun onennBanus

OILICHKa «3a4yTeHO» BBICTABIIAETCA CTYAEHTY IO pe3ysbTaraM MHUCbMEHHOIO 3a/aHus, €CIU OH 3HAET
Marepuall, 110 CyIEeCTBY U3J1araeT ero, yMeeT IPUMEHATh II0yYECHHbIE 3HAaHUS Ha IIPAKTUKE.

OLIEHKA «HE 3aYTEHO)» BBICTABIISIETCA CTYIEHTY II0 pe3yJbTaraM MCbMEHHOI'O 3a/laHusl, a TaKXe, eCllu
BO BpeMs OTBETa OH IMOKa3aJ, YTO HE 3HaeT OOoJbIIeld YacTH OCHOBHOTO CONEpKaHHs y4eOHOM
IpOrpaMMbl TUCHUIUIMHBI, JOMyCKaeT rpyOble OmMOKH B (HOPMYTHMPOBKAX OCHOBHBIX ITOHATHI
JUCUUIUITMHBI U HE yMEET HMCIIOJIb30BaTh MOJYYCHHbIE 3HAHUA NP PEIICHUHN THUIIOBBIX MPAKTHUECKUX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HOpSII[OK BBITIOJIHCHU S ITIMCbMCHHOTI'O 3aJaHUA:
Bo BpCMs BBIIIOJIHCHUA TIHCbMCHHOTO 3aJlaHUus O6yLIaIOH_II/IeC$I MOT'YT IIOJIb30BaTbhCA HpOl"paMMOI\/’I
AUCHUIUINHBI, KaJIbKYJIATOpaMHU.



3. IlepevyeHb THUNOBBIX KOHTPOJBHBIX 3aJaHHil, MCHOJb3yeMbIX [Jsi OI€HKH 3HAHMIA,
YMeHHii, HABBIKOB

ATtrtectaius o gucuuiuinie «OCHOBBI pa3pabOTKU HETIHBIX MECTOPOXKIACHHIT» MPOBOIAUTCS B
dbopme muddepeHInpoBaHHOTO 3a4eTa (TUCBMEHHOTO).

Ipumep NMHCHLMEHHOTO 3aaHHUsI:
3amgaua 1 (2 6amna):

W3BecTHO, YTO Ha IMCEBIOYCTAHOBUBILIEMCS PEXHME BEpPTHKAIbHAs CKBaKMHA pabOTaeT co
CIIEYIOIMMHU [TapaMeTpaMHu:

Hebut HedTr Qo =30 m3/cyr
JeOut Boab! Qw =0 m3/cyT
3a00liHOE NaBJIeHUE Pwf=70 arm
Cpennee macroBoe gasienue Pr =250 atm
BsizkocTh HEQTH m=1.3 cII3
OOBeMHEBIH pakTOp Bo=1.2m3/m3
Panuyc obGnactu apeHupoBaHus R =250m
Pannyc ckBaskunbl Rw=0.108m
Ckun-daxTtop S=0

JlaHHas CKBaKMHA paccMaTPHUBAETCS KaK KaHJIWAAT HA ONTUMH3ALMIO (CHHXKEHUE 3a00HHOTrO
nasienust) u nposeaenue ['PII.

1. Omnpenenuts ko3 duuueHT npoxykTuBHocTH (PI)

2. PaccuuTarh NOTEHIMAIBHBIN 1eOUT Ipu 3a00itHOM naBieHuu 40 aT™, 10 IPOBEICHUS
I'PII npu S=0

3. PaccuuraTh noTeHUMANBHBIN 1€0UT IpU 3a001HOM aaBiaeHuu 40 aTt™, 1ociie NpoBeICHHS
I'PII pu S=-4.5

3amaya 2 (16amn):

B mnporecce riymeHus: CKBaXHHBI, OTHUIBTPOBABIIASICS B TMPU3a00NWHYIO 30HY JKHIKOCTD,
n3meHuna nponunaemocts ¢ 20 Ml 10 8 M/l B paguyce 0,5 m. Pagnyc ckBaxkunsl — 0,108 M.
Jnst ouncTKU TpU3a00MHON 30HBI TPUMEHWIIN KUCTOTHYIO 00pabOTKY MPU ATOM MPOHUIIAEMOCTh
BoccTaHoBuiach 10 70% oOT ucxoaHoW. BerumcnuTh CKkMH — (DakTop A0 W TMOCIE OYUCTKU
pu3a00NHON 30HBI.

3amaua 3 (1 6amn):

ITo ckBaxxune ¢ Tpemmuon ['PII n nacty u3BecTHo:
[Tponunaemocts nponmnanta kf =300 /]

[TpoHunaemocTs 1acra k=35 wm/
OddextuBnas Tonmmua mwacta h =30 m
[TonynvHa TpemuHbL xf=70m
[[vpuHa TpemuHbI wf=35 MM
BsskocTs HEQTH p=13cll3
[Topucroctsb £=0,18 n.e.
CxxnmaemMocThb Ct=0.0001

Paguyc konTypa npenupoBanus Re = 500 m
Pannyc ckBaxxuHBI Rw=0,108 m



Beruncnuth 0e3pasmMepHyI0 IPOBOJIUMOCTh TPEIIMHBI, OLCHUTD SBJISIETCS JIM IPOBOJUMOCTb
TPELINHBI OTPAaHUYCHHOM WM HEOTpaHUYEHHOU. Berunciante cKkuH-paxkTop.

3amaya 4 (16amm)

[Tnomane HehTEHOCHOCTH 5200000 m2

Cpenuss 3 dexruBHas HedTEHACHIIIICHHAS TOJIIIMHA I5w™m
HauanbpHast BOJOHACHIIIIEHHOCTh 0.32

Ocrarounas HedTeHachimeHHocts 0.2

[Topucrocth 0.18

O0BEmuBIN KOdPdunment et 1.25

[TnoTHOCTH HEDTH 0.88 r/cm3

Koaddumuent cetkn 0.8

Koadduruent 3aBogHeHUs 0.95

PaccuuTaiite 6amaHcoBbIe U U3BIIEKaEMbIE 3aM1ackl (B TOHHAX ) HE(YTIHOTO MECTOPOKACHUS
3amaya 5(2 6anna):

HmeroTcs crenyomuye JaHHbIE IO UCTOPUH pa3paboTKu 00beKTa:
Haxkomrennas noosrua xunkocta 4000TsIC.T.

Hakoruiennas moosrya HedTH 1000 ThBIC.T.
Haxkormnennas 3akauka Bogsl 2500 TeIic. M3
JloObrua xxunkoctu 3a 2005 130THIC.T.
Jo6brya Hedu 3a 2005 15THIC.T.
Texymas komneHcamus B 2005 120%
[TnotHOCTH HETH 0.85r/cm3
[110THOCTH BOJIBI 1.05r/cm3
O6bemnblil k03P Punuent veptu 1.16m3/m3
O6bemHbII KO3 OUITHEHT BOJIBI 1m3/m3
Paccunrats:

1. HakomieHHy0 KOMIIEHCAIIO (32 BECh MEPHOJ pa3padOTKN) U 3aKaYKy BOJbI B
MOBEPXHOCTHBIX yciaoBUsX B 2005 roay (mpuBeCTH BEIMUYUHY B ThIC. M3)
2. O6beMHyI0 00BOTHEHHOCTD 3a 2005 T.

3amaua 6 (16amm)

VYkaxure pexuM padoThl I1acTa UCXO U3 MIPUBEICHHBIX 3aBUCUMOCTEH IIaCTOBOTO JaBJIECHUS
Y Ta30BOro (hakTopa OT BpeMEeHU

[aBneHune
Ta3osblii pakTop

Bpemsa Bpemsa



3amaua 7 (2 6ana)

Hakormennast 1o0brga HedTH 350000 T
Haxomennag noOsya Bogsl 280000 M3
Hakonnennas 3akauka Bogel 610000 M3
DddexTuBHas cxxumaemocts 0.00021 1/atm
OO6wémublit kodppument vepru 1.2 m3/m3

O0BEMHBIN KOADOUITMEHT BOJIBI 1 m3/m3
HauvanpHoe 1m1acToBoe J1aBiIcHUE 220 at™
Tekylliee mIacToBo€e 1aBJICHUE 160at™m

[Tonb3ysick METOIOM MaTepHalIbHOTO OajaHca, pacCUUTalTe MPUTOK BOJIBI U3-3a KOHTYpa (M3)
JUTSL MECTOPOKIICHUS U3 3a71auu 4, KOTOpoe pa3pabaTbIBaeTcs B TeUEHHE 4 JIeT

[Tonb3ysick METOIOM MaTepHalbHOTO OajaHca, pacCYUTalTe MPUTOK BOABI M3-3a KOHTYpa (M3)
JUTSL MECTOPOKIICHUS U3 3a7auu 4, KOTOpoe pazpabaTbIBaeTcs B TeUeHHE 4 JIeT

3amaya 8 (3 6aa):

MecTopoxaeHue miIaHupyeTcs pa3padaThiBaTh PSAHON CUCTEMON TOPU30HTANBHBIX CKBAXKHH. B
CUJTY TEXHOJIOTUYECKUX U YKOHOMUYECCKUX MPUYMH npeenbaas jymaa ['C Obuta BeiOpana
paBHoii 800 M, IIpH 3TOM IIaHUpYyeMasl IIOMIAaAb Ha CKBaXUH cocTapiseT 70 ['a

[TIponuniaemocTts macta 5 m/1
OTHolIeHNE BEPTUKAIIBHOM
MPOHHUIIAEMOCTH K ropu3oHTainbHo 0.1 m.e

TonmmHa nacra 12 ™m
Bsi3kocTh HEPTH 2 cll
OO6bemHbI QakTOp HEPTH 1.2 m3/m3
OOBOTHEHHOCTH 0%
3a0oiiHoe 1aBieHue 50 atm
CpenHee nacToBO€E JaBJIEHUE 200 at™
Pannyc ckBaxnHbI 0,1 m

PaccuuTaiiTe pacCTOSIHUS MEX/ly CKBOKUHAMU B PALY U PSAAAMU CKBAXXUH, IPU KOTOPBIX J1EOUT
TOPU30HTAJIBHBIX CKBaXXUH OyneT MakcuManbHbIM. PaccunTaiite nedbur I'C. CpaBHute
MOJYYEHHBINH AeOUT ¢ 1e0MTOM BEpTHUKAIBHOW CKBaXKHMHBI, PEHUPYIONIYIO TyXKe IUIOaab IpH
OJINHAKOBBIX CPETHEM IJIACTOBOM U 3a00MHOM /1aBJIEHUSX.

4 Kputepuu onleHUBaHUs

Onenka HaGpanHble 6ayuib
3auTeHo bonee 9 6annos
He 3auteno Menee 9 6amioB




5. MeToaunyeckne MaTepuaJibl, ONpeaesiiolue Npoueaypbl ONeHUBAHUS 3HAHU, YMEHUIH,
HABBIKOB M (WJIM) ONBITA AeSITeJILHOCTH

HOpHI{OK BBITNIOJIHCHU S IMCBbMCHHOT'O 3aJ1aHU .
Bo BpPCEMs BBIIIOJIHCHUS MMCBbMCHHOI'O 3a/IaHUA 06yanOLHH€Cﬂ MOT'YT IIOJIb30BATbCA HpOI‘pﬁMMOfI
JAUCHUIIIMHBI, KAJIBKYJIIATOpaMU.



