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1.IEJIA U 3AJAYM TMCOUTIINHBI

Llene — mnpuoOpereHHe CTyACHTaMH 3HAHUN B OOJACTH TEOPUHM U TPAKTUKA METOJOB
TUAPOJIMHAMUYECKUX HMCCIECNOBAHUM IIJJACTa M CKBAXKUH. OTO IO3BOJIMT CO3/1aTh OCHOBY Ul U3Y4EHHS
TaKUX CIEHUANbHBIX JUCIMIUIMH KakK: IPOMBICIOBas TeOo(pH3UKa, OHKCIUTyaTalus Mmelb(OBBIX
MECTOPOXKJICHUNA HEPTH U Traza u JIp.

OcHoBHbIE 337]a4l AUCLMIIIIUHBI:

- (opMHpOBaHUE Yy CTYACHTOB 3HaHUH OO0 OCHOBHBIX OOBEKTaX M 3aJadyax I[POMBICIOBBIX
TUAPOAMHAMUYECKUX UCCIIEIOBAHUN;

- O3HAKOMJICHME CTYAEHTOB C OCHOBHBIMU IIPUHIUIAMU MCCIECIOBAaHUA CKBaXUH Ha
CTAallMOHAPHBIX U HECTALIMOHAPHBIX PEKUMAX;

- O3HAKOMJIEHHE CTYAEHTOB CO CHoco0aMH MHTEpIpEeTaluy JAHHBIX T'HIPOAMHAMHUYECKHX
HCCIIEA0BAHUN CKBAKHH U IIJIACTOB;

- Ppa3BUTHE Yy CTYJEHTOB TBOPYECKOH AaKTMBHOCTM M (OPMHUPOBAHHE HABBIKOB IMOAXOJIA K
PEIICHUIO TOCTABJICHHBIX 3a/1a4 MPOCKTHPOBAHHUS, KOHTPOJISA, PErylIMpOBaHUS W HH(POPMAIUOHHOTO
obecreyeHus: Npo1eccoB pa3paboTKU MECTOPOXKICHUN YIIIeBOIOPOJIOB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumimza «['MapoauHaMuueckie MEeTOJIbl UCCIIEOBaHUs CKBaXMH U IUIACTOBY» OTHOCUTCS K
00s13aTeNIbHONM YacTH OCHOBHOM mpodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMBbl [0 creyuanrbHoCmu
21.05.06 «HedrerazoBsie TeXHUKA M TEXHOJIOTUI» U n3y4aercs B 10 cemectpe.

[TpenmecTByromMMHU  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs AMCLUUILUIMHA
«'mapoarHaMUYECKUe METO/bI MCCIEIOBAHNS CKBAXUH M IJIACTOB» ABISIOTCS «Pa3paboTka HeTIHBIX
MecTopoxxaeHuit», «llom3emHas ruapomexaHuka», «®Pu3uka HEPTIHOIO M Ta30BOrO  IUIACTay,
«HedrenpombicnoBoe 060pynoBanue», « [€XHOIOTHS U TEXHUKA HKCIUTyaTaisl HeQTSIHBIX CKBOKUHY.

Jucuunnuba «['MapoAnHaMHUECKUEe METOJIbl HCCIIEOBAaHUS CKBAXMH M IUIACTOBY» SIBIISETCS
OCHOBOIIOJIAraromied A M3ydeHus creayromux  gucuuiuivH: — «IIpoMeicioBas — reodusmukay,
«QKcmTyaTalys meab(oBbIX MECTOPOXKICHUH HEPTH U Tazay.

Oco0OeHHOCThIO JTUCUUIUIMHBI SIBISIETCA KOMIUIEKCHBIH MOJXOJ K PacCMOTPEHHUIO BOIPOCOB
KOHTPOJII M MOHHUTOPHMHIA 3a pPa3paboTKONW HEPTSIHBIX U Ta30BbIX MecTopoxieHui. [Ipum ocBoeHumn
JUCHUIUIMHBI U3y4YaeTcs BECh CIEKTP TEXHHUKO-TEXHOJIOIMUECKUX padoT, MPUMEHSEMbIX Ha BCEX dTamax
IIPOBEJEHUS THIPOJUHAMMUYECKNX MCCIEIOBAHUN CKBAKUH U IUIACTOB, BKJIKOYAsi METOABI M TEXHOJOTUN
MIPOBEICHUS TUIPOJMHAMUYECKUX HCCIEA0BAaHUMN C UCIIOIb30BAaHUEM ITPOMBICIIOBOM PUOOPHON 6a3bl, UX
00paboTKa M aHalu3 TMOJYYEHHBIX pE3YyJbTaTOB C INPUMEHEHHEM COBPEMEHHOIO0 IPOrpaMMHOTO
obecneuenus «KAIIIIA», «Mouutopunr I'’ITUCy.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCIUIIVIMHE,
COOTHECEHHBIE C IINTAHUPYEMbBIMMU PE3YJIIBTATAMHU OCBOEHMUS
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

IIpouecc u3ydyeHUss IUCHUILIMHBL «[ UAPOJMHAMUYECKHE METOJbI HMCCIEIOBAHMS CKBAXUH U
TJIACTOB) HAIPaBJieH HAa (OPMHUPOBAHUE CIAEAYIOMIHUX KOMIETESHIIUH:

®opmupyeMble KOMIIETEHIIUH
K Kon u HauMeHOBaHHE HHIMKATOPA
Conepmaﬂne on JOCTUKCHUA KOMIICTCHII MU
KOMIETEeHI[UH KOMIeTeHIHH
Cnioco6eH moap30BaThCs OIIK-2 OIIK-2.1. Hcnomp3dyer MO Ha3HAYCHUIO  ITAKETHI
nporpaMMHBIMU KOMIIBIOTCPHBIX ITPOrpaMmM
KOMILJIEKCaMH, Kak OIIK-2.2. Hcnonp3yerT KOMOBIOTEDP ISl  pEHICHUSA
CpCACTBOM YIIPABJIICHUA U HCCJIOXKHBIX MHKCHCPHBIX pacdCTOB




®opmupyeMble KOMIIETEHIIUH
Kon u HauMeHOBaHHe HHANKATOPA
Conepanne Kox AOCTHKeHHUS] KOMIIeTeHIIUH
KOMIIeTEeHI[UH KOMIIETeHIIUH
KOHTpOJI, OIIK-2.3. Bnazeer MeTonaMu OLIEHKM pHUCKa U
COIIPOBOKACHHUS YIPaBICHUS KaueCTBOM HCIOJIHEHHUSI TEXHOJIOTHUECKUX
TEXHOJIOTHYECKUX ornepanuin
MPOIECCOB Ha BCEX OIIK-2.5. HMcnonb3yer 3HaHUSI O COCTaBaX M CBOMCTBax
CTaausax pa3paboTku HepTH ¥ Ta3a, OCHOBHBIC IIOJIOKEHHUS METPOJIOTHH,
MECTOPOXKICHHM CTaHIapTHU3AIHH, cepTuduKanuu HedTerazoBoro
yIJ1€BOJIOPO/IOB u IIPOU3BOJICTBA
COIYTCTBYIOIIUX
IIPOLIECCOB
Cnoco0eH  HCMOIb30BaTh OIIK-4 OIIK-4.1. Ompepenser NOTPeOHOCTH B MPOMBICIIOBOM
paloHaIbHbIE  METOMbI Mmarepuaie, HeoOXOIMMOM /ISl COCTaBJICHUS pPabOdmMx
MOJIETTUPOBAHUS POEKTOB
IIPOLIECCOB NPUPOJHBIX U OIIK-4.2. YyactByer B c6ope U 00pabOTKE MEPBUUHBIX
TEXHUUYECKUX CHUCTEM, MaTepuaioB 1O 33JaHUI0 PYKOBOJACTBA TMPOEKTHOM
CIUIOIIHBIX u CILY>KOBI
pa3aenEHHbBIX cpen, OIIK-4.3. OcymectBaser padoTy B KOHTaKTe C
re0JIOTHYECKOU Cpensl, cylnepBai3epom
MAacCUBa F'OPHBIX IOPOL OIIK-4.7.  OueHuBaer  CXOOUMOCTb  PE3YJIbTATOB
pacyeToB, MOIy4aeMbIX 110 pa3InYHbIM METOUKAM
OIIK-4.8. OGsagaer HaBblkamMu paboTel ¢ OBM,
WCI0JIb3YSl HOBBIE METO/IbI ¥ AKEThI IPOTrPaMM

4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI
4.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

OO0mass TPyJIOeMKOCTh YUeOHOW IUCHUTUTHHBI «[ HIpoIuHAMUYECKHE METOABl HCCIICTOBAHMS
CKBa)KUH U IUIACTOB» cocTasiisieT 5 3aueTHbIx equnull, 180 ak. gaca.

AK. yacsl
. Bcero ak. no
Bup yueOHoit padoThl
4acoB cemMecTpam
A
AyauTopHasi paboTa, B TOM YHcJIe: 85 85
Jlexumum (JI) 34 34
[Tpaktuueckue 3ansatus (I113) 34 34
JlabopaTtopusie padoTsr (JIP) 17 17
CamoctosiTenbHasi padora cryaenToB (CPC), B Tom uncie: 59 59
ITonroroBka K JIEKITHSAM 17 17
[ToaroroBka K NpakKTUYECKUM 3aHATUSIM 14 14
[TonroroBka k 1a00paTOpHEIM paboTam 8 8
BrImoHeHne KypcoBoid paboThI 20 20
IMpomexxyTounas arrectanus — 3k3amed (J), kypcoBasi padora (KP) 9(36) 36, KP
O01as TPyA0eMKOCTb U CIUIIIHHbI
aK. yac. 180 180
3a4. efl. 5 5




4.2. Cogepxanue TUCUMIIIMHBI
Y4eOHBIM TUTAHOM TIPEAYCMOTPEHBI: JICKIUHU, TMPAKTUYECKUE 3aHATHUS, J1a0opaTopHble paboThl U
caMOCTOATENIbHAs padoTa.
4.2.1. Pazgeapl AMCHUILIMHLI 1 BUABI 3aHATHH
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HccnenoBanus 10OBIBAIONINX M HATHETATEIBHBIX
1. |ckBaxun Ha CTaIlMOHAPHBIX pexuMax 50 16 10 8 16
IKCIUTyaTaIuu
HccnenoBanus 1oObIBAIONINX U HarHETaTEIbHBIX
2. |CKBaXMH HAa  HECTAllMOHAPHBIX  pexumax| 76 10 20 9 37
SKCIUTyaTalluu
3 HccnenoBanusi MEKCKBaXXMHHOTO MPOCTPAHCTBA 18 5 4 i 6
miacTa
Hroro:| 144 34 34 17 59
4.2.2. Conep:kanue JeKIMOHHBIX 3aHATHH
HaumenoBanue
Ne . TpynoemkocTb
u/n pasaena Conep:xaHue JIeKIIMOHHBIX 3aAHATHI B aK. Yacax
AUCHMILINHBI
UccnenoBanus Beenenune. llenn u 3agauv  TUAPOAMHAMUYECKHUX
JIOOBIBAFOTIIMX U | UCCTIEIOBAaHUN CKBaXUH U T1iacToB. COBpPEMEHHOE
HArHETATENbHBIX cocrosaue, stanbl pazsutus ['JIUC. Teoperuyeckue
CKBa)XHH Ha | OCHOBBI THAPOIMHAMUYECKUX METOJIOB MCCIICIOBAHUS
CTallMOHAPHBIX CKBaXMH M IUIacTOB. MeTonuka MNpoBeAeHUs U
pexumax obpaborkn ['JIUC. VYpaBHEeHHE TMHE30MPOBOIHOCTH.
JKCIUTyaTaluu VYpaBHeHue HEpa3pbIBHOCTH MOTOKa.
1. IMuapoanHaMuveckre mapaMeTphbl CKBaXXKUH U TIACTOB. 16
TexHomorust  OpPOBENEHUS  MCCIEIOBAHUNA  MpHU
pPa3IMYHBIX  CIOCO0AaX  AKCIUTyaTalldd  CKBAKHUH.
HccnenoBanme  CKBaXXMH MpPU  YCTAaHOBUBIIUXCS
pexumax ¢unsTpanuu. lcciemoBaHwe CKBaKHH,
JPEHUPYIOLIUX TPEIIMHOBATO-MIOPUCTHIA KOJIJIEKTOP.
Uccnenosanue CKBa)XHH, BCKPBIBIIIUX
MHOTOTLIACTOBBIE 00BEKTHI. MccaenoBanue ra3oBbIX U
ra3nu(THBIX CKBAYKHH.
UccnenoBanus UccnenoBanue CKBa)XMH u TJIaCTOB npu
JOOBIBAIOIINX U | HeycTaHOBUBIIMXCA pexumax ¢uinbrpanuu. KBJl u ee
HarHeTaTeJIbHBIX npou3BojHas. Pa3nuuHble BUABI JTUArHOCTHYECKOTO
2. | ckBawuH Ha | rpaduka. OUIBTpAlMOHHBIE MOJETH, MOJCIH TUIacTa, 10
HECTallMOHAPHBIX MOJIETIM CKBaXWHBI, Mojenu rpaHuil. CkuH-3(QdeKT.
pexuMax CxuH-(akTop. BrausHue crBosa-ckBaXuHb. DopM-
JKCILTyaTalluu dakrops! J{uet.




HanmenoBanue

Ne . TpynoemkocTh
w/n pasnesa Conep:xkaHue JeKIMOHHBIX 3aHATHI B aK. 9acax
AUCUMILTHHBI
HccnenoBanus HccnenoBanue CKBaXXMH METOA0M
MEKCKBOKUHHOTO rugponpocnymuBanud. llpogunupoBanue g00b1YM
pocTpaHcTBa IiacTa | Hegtu. Meroabl mporHo3a 100buu HegTH. OueHka
3. spdexkruBaoctu 'TM metomamu I'IVC. TIpubops! u 8
0o0OpyIOBaHUE, UCHONb3yeMOe Uil  IPOBEIEHUS
THIPOAMHAMUYECKAX  MCCIEJOBAaHUN  IUIACTOB U
CKBaXMH.
Hroro: 34
4.2.3. llpakTuyeckue 3aHATHA
Ne . TpynoemkocTs
Paspnen HanMeHoBaHMe NPAKTHYECKUX 3AHATHHI
n/n B aK. yacax
1. |Pazmen 1. [Tpumepsr 00pabOTKH MHAUKATOPHBIX JUArPaMM MPH 2
¢bunbTpanuu ogHO(Ga3HON )KUIKOCTH B TIACTE.
O06paboTka HHAMKATOPHBIX TUArpaMM B OJJHOPOJHBIX ILIACTAX. 2
Omnpenenenne ko3 duimenTa NpoyKTUBHOCTH U YPaBHEHUS
MH/AUKATOPHBIX JIMHUH.
O0paboTka MHAUKATOPHBIX JIMHUN B TPELIMHOBATOM ILJIACTE. 2
O6paboTka MHIUKATOPHBIX JUHUH B MHOTOIIJIACTOBBIX OOBEKTaX. 2
O0paboTka MHAUKATOPHBIX JIMHUH B Cily4ae GUIbTpaluu 2
IBYX(a3HOM KUIKOCTH.
2. |Pazgen 2. OO6paboTka pe3yabTaTOB HCCIEA0BaHUS CKBAKUH CO CHATUEM 2
KpPUBOW BOCCTAaHOBJICHHUS 1aBJIeHUs 0€3 yueTa MPUTOKA KUIKOCTH
10 METO1y KacaTeJIbHOM.
Nurepnperanus KB/ meronom Munnepa-/laiica-XeTunHcoHa. 2
Nurepnperanusa KB/l metonom XopHepa. 2
O06paboTka pe3yabTaTOB UCCIIEOBAHUS CKBRXKUH CO CHATHEM 2
KpPUBOW BOCCTAHOBJICHHUS JABIICHHSI C YIETOM IIPUTOKA JKUIKOCTH
o Metoay bopucoga.
O6paboTka pe3ynbTaTOB UCCIIEIOBAHUS CKBAXKUH CO CHATHEM 2
KPUBOW BOCCTAHOBJICHHUS 1aBJICHUS C YUETOM IIPUTOKA KUAKOCTH
1o MeTony Yekamoka.
ITocTpoenue u aHanu3 OunorapugmMuyeckoro rpaduka. 2
[TocTpoenue n aHasIu3 TUAarHOCTUYECKOTO rpaduka ¢ 2
HCIIOJIB30BaHUEM IIPOU3BOIHON bypre.
[TocTpoenue n aHanu3 TUarHOCTHYECKOTo Tpaduka ¢ 2
HCTOJIb30BaHMUEM TUIIOBBIX KpUBBIX [ puHraprena-bypue.
Onpenenenre GopMbl 00J1aCTH ApeHUPOBaHUS IO HopM-(haKkTopy 2
Huetn. Onpenenenne KodQppuIreHTa BIUSIHUS CTBOIA
CKBa)KHHBI.
Onpenenenue ckuH-(pakTopa B He(PTEeAOOBIBAIOIINX CKBAKUHAX. 2
Omnpenenenne ckuH-(pakTopa B ra30BBIX CKBaKUHAaX. CKUH-
¢axTop 3a cuet TypOyneHu noroka. D-gpakrop.
3. |Pazgen 3. O6paboTka pe3ynbTaTOB THIPONPOCTYIITMBAHUS B CKBOKUHAX. 2
[TocTpoenne npoduiis J0ObIYU IO METOY ApIica. 2
Hroro: 34




4.2.4. JladbopaTopHbie padoThI

ri\/fi Pazgenni TemaTuka 1a00paTOPHBIX padoT Tll;y;ll:er;cc(;c;b
Nzyuenue ypoBHemepa CY/IOC - munM 2 master 1 ypoBHEMEpa 4
CYJOC - aBTomar 2 master.
1 Pasnen 1 Onpenenenne  QUIBTPALMOHHBIX  XapaKTEPHCTUK  MOJEIHU 2
HE(TSIHOTO IJacTa.
Onpenenenne  QUIBTPALMOHHBIX  XapaKTEPUCTUK  MOJEIHU 2
ra30BOro IJIacTa.
HccnenoBanne Moaeny HEPTSIHOTO IUIacTa Ha HECTAlMOHAPHOM 2
peKuMme.
HccnenoBanne MOJEIM Ta30BOrO IUIacTa HA HECTAlMOHAPHOM 2
2 Paznen 2 |pexume.
N3yuenne ycrbeBoro Manomerpa-tepmomerpa YMT-01. 2
Uzyuenne aunamorpada CUJAOC — muuu 2 u auHamorpada 3
CHUAA0C — aBTomar 3.
3 Pasnen3 |- -
Hroro: 17
4.2.5. KypcoBbie padoThbl
Ne
w/n TeMbl KypcoBBIX padoT
1 OcCOo0eHHOCTH HMHTEpHPEeTaluy TUAPOJMHAMUYECKHX HCCIEOBAaHUNH CKBaXMH B KapOOHATHBIX
KOJIJICKTOPAX.
2 |I'mppoauHaMu4ecKrue METO/Ibl UCCIIEOBaHUS HEPTAHBIX CKBAKUH HA HEYCTAHOBUBIINXCS PEKUMAX.
3 Metoapl uccnenoBaHus HE(PTAHBIX CKBOXHH TIIPH YCTaHOBUBIIEMCS moToke. Ompenenenue
apaMeTpoB IIACTA.
4 |OcobeHHOCTH MPUTOKA )KUIKOCTH K HECOBEPIIEHHBIM CKBA)KMHAM.
5 WuaTepnperanus THAPOJAWHAMHYECKUX WCCIEIOBAHUA CKBAXHH C IIENBIO OIPEICIICHUS] CKHH-
daxTopa.
6 |Oco0eHHOCTH TMIPOJMHAMUYECKUX UCCICIOBAHUI CKBOKUH MPH Pa3padOTKe HEPTIHBIX OTOPOYEK.
7 ['maponnHaMuyecKre METO/Ibl UCCIeI0OBaHUs HEPTAHBIX CKBAKMH Ha HEYCTAHOBHUBILUXCS PeXHUMax
pu pa3zpaboTKe c1ab0CIIEMEHTHPOBAHHBIX KOJIJIEKTOPOB.
8 |Oco0eHHOCTH THAPOJMHAMUYECKUX HCCIIEIOBAHUI CKBOKUH B TPEIMHHBIX KOJUIEKTOPAX.
9 |I'mppoauHaMu4ecKue MCCiIeI0OBaHNsl HarHETaTeIbHbBIX CKBAXKHH.
10 Onenka >¢hdexkTnBHOCTH TEXHOJIOTMH  BHIPABHMBAHHA npoduiiss TPUEMHUCTOCTH 110 JTAHHBIM
THJIPOAMHAMUYECKUX UCCIIEIOBAHUIN CKBaYKUH.
11 OCOOCHHOCTH THAPOJMHAMUYECKUX HCCICTOBAHUN CKBAXHH B YCIOBUSX TOA3EMHOTO XpaHHIIHINA
rasa.
12 |I'maponmHamMuyeckre METOb! HCCIeI0BaHNsl HEPTSIHBIX CKBA)KMH Ha YCTAaHOBHBIIUXCS PEXKHMAX.
13 |['maponmHamMuYecKre UCCIeTOBaHMsI HA YCTAHOBUBIINXCS PEKUMAX.
14 |CrnocoObl onpeeneHns CKUH-(paxkTopa.
15 |'maponmHamMHuYecKre NCCIICAOBAaHSI B TA30BOI CKBKMHE ITPH YCTAaHOBHBIIEHCS (DMIIBTPAIINN.
16 |OcobenHocTH Mccae10BaHNus CKBaXHH MPU NPOBEIEHUH THAPABINYECKOT0 pa3phiBa IJIacTa.
17 |I'maponmHamMuyeckre METO bl MCCIIeIOBAHUS CKBAXKHMH C TPEIIMHON THAPOpa3phIBa.
18 |CoBpemeHHas TEXHUKA M TEXHOJIOTHS MPOBEJICHUS THIPOINHAMIYECKUX UCCIICIOBAaHUI CKBAYKUH.
19 |OcobeHHoCTH THAPOAMHAMUYECKHX UCCIETOBAHUN CKBAXHH B HU3KOIPOHUIIAEMBIX KOJJIEKTOPAX.
20 [TpuMeHeHHe UMITYJIBCHO-KOJOBOTO T'MJIPONPOCIYIIMBAHUS JI OLEHKU I[apaMeTpoB HEPTIHOTO

iaacrta.




Onenka 3¢ EKTUBHOCTH re0JI0r0-TEXHOJIOTMYECKUX MEpPOIPUATHH o JTAHHBIM

21 9
TUIPOJIVMHAMUAYECKUX UCCIECIOBAHUIN CKBAXHUH.

29 Onenka o00pa3oBaHHsS TPEUIVMH, WHAYIUPOBAHHBIX THUAPOPA3PHIBOM IUTACTa, [0 JaHHBIM
TUAPOJMHAMUYECKHUX UCCIETOBAHNI CKBAKHH.

23 Onenka 3((HEKTHBHOCTH U PETYJIMPOBKH CHUCTEMBI TOJAJCPKAHUS ILJIACTOBOTO JABIICHUS C

IMMPUMCHCHUCM TUAPOJIUHAMHNYCCKHX I/ICCJ'IG,HOBaHI/Iﬁ CKBa’>XHH.

24 |OHOCKBaXMHHBIE 1 MHOTOCKBaKWHHBIE METO/IbI aHAJIN3a UCTOPUHU paOOTHl CKBAKUH.

25 |[TpuMeHeHne MYJIbTHCKBAKUHHOTO PETPOCIIEKTUBHOT'O TECTA ISl PEHICHHUS] IPOMBICIIOBBIX 3a/ad.

2 KouTponb u MOHUTOpPHHI 3a pa3paboOTKOl MeCTOpPOXKIEHHUIl yYrieBOJOpPOJAOB C IPUMEHEHHEM
TUAPOJUHAMUYECKHUX UCCIICTOBAHMI.

BepI/I(l)I/IKaI_II/IH PE3YIbTATOB  MYJIBTHCKBAXHWHHBIX THAPOAWMHAMHYCCKUX I/ICCJ'Ie,Z[OBaHI/Iﬁ 10
IMPOBCACHHBIM I'€OJIOI'O-TCXHUYCCKUM MCPOIIPUATHUAM.

27

28 |ITporno3upoBanue 00bIYHM HEPTH C UCIIOIB30BaHKEM NMpoduiiel 100k HeTH.

29 |OneHka HEMPOU3BOIUTEILHON 3aKaUYKU B HarHETaTelIbHbIC CKBakKMHBI. ABTOI PIT.

30 Croco0bl TMAarHOCTUKK BBICOKOITPOBOSINUX TPOCIOCB M MX BIUSHUE HA pa3paboTKy HE(TSIHBIX
MECTOPOXKICHHM.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xozne o0yueHust mpuMeHsoTCs:

Jlekuuu, KOTOpbIE SIBISIFOTCS OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIIIOT OCHOBY
TEOPETUYECKOH MOATOTOBKU 00ydarormxcs. Lenm TeKIMOHHBIX 3aHS THIA:

-JaTb CHCTEMAaTH3MPOBAaHHBIE HAy4HbIE 3HAHMWA IO JAUCLMIUIMHE, AKLEHTUPOBATh BHHUMAaHHUE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIMPOBAaTh AKTUBHYIO IO3HABATENBHYIO JIESTEIBHOCTh  OOYYalOIIMXCS, CIIOCOOCTBOBAThH
(OopMHUPOBaHMIO UX TBOPYECKOTO MBILILIECHHUS.

IIpakTuyeckue 3aHaTus. Lleny MpakTUUECKUX 3aHATHIN:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKH PELICHUS MPAKTUUECKUX 3a/1a4.

I'maBHBIM coJiep’KaHUEM 3TOTO BHJA YUEOHBIX 3aHATHH SBIISETCS paboTa KaXKA0ro 0Oydaromerocs no
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHHUSMH U HaBbIKAMU NTPOGECCUOHAILHOM JIESITEbHOCTH.

JlaGopaTopusbie padoThl. Llenn 1abopaTOpHbIX 3aHATHIA:

-YIJIyOUTh W 3aKpeNHTh 3HAHUS, MOJYyYEHHbIE Ha JIEKLIUSAX M B MPOLIECCE CAMOCTOSATENBHON paboThI
o0yyaroIuxcst ¢ yueOHOM 1 Hay4HO JTUTepaTypoii;

['maBHBIM cofep>kaHUEM 3TOTO BUJA YUEOHBIX 3aHITHH sABJsieTCsl padoTa Kakaoro oOyyaromerocs mno
OBJIJICHHIO NIPAKTUYECKMMH YMEHUSMH M HaBbIKaMU MPo(ecCHoHaTIbHON 1ESTeIbHOCTH.

Koncynabranum (Tekyas KOHCY/IbTaIMsl, HAKAHYHE dK3aMeHa) sIBIISieTCsl OJHOM 13 (opM PYKOBOACTBA
y4eOHOI paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHHM MaTrepHaia
JUMCIUIIINHBL, B IMKBUIALUHI UMEIOIINUXCS TPOOETOB B 3HAHUSX, 3a/I0JKEHHOCTEN M0 TEKYLLUM 3aHSTUSM, B
MOATOTOBKE MUChbMEHHBIX palboT (IIPOEKTOB).

Tekymiue KOHCYNIbTallMM MPOBOSTCS TperojaBaTesieM, BEAyIIUM 3aHATHS B Y4eOHOU Tpymme,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHbIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTesibHasi pa0oTra o0yuyarolIMXCsl HarpaBlieHa Ha YriyOJieHHEe W 3aKperuleHHe 3HaHWM,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIrMX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITENBHOTO aKTHBHOIO
MPUOOPETEHUs] HOBBIX, JONOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.

Kypcosasi padoTa 1o3BoJisieT 00yJaromyMcs pa3BUTh HABBIKM HAYYHOTO TIOMCKA.



6.

OIEHOYHBIE CPEIACTBA JJId TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTH,

MNPOMEXYTOYHOM ATTECTAIUHU 11O UTOT'AM OCBOEHUSA JTUCHUITJIUHBI
6.1. TemaTuka 1Jisl CAMOCTOSITEJILHOU NMOATOTOBKH

Paznen 1. UcciienoBanust 100bIBAIOIIUX M HATHETATEJbHBIX CKBAKMH HA CTAIIMOHAPHBIX
peKMMAax IKCITyaTAlUU

1.

OO NO O WN

10
Borens.
11
12
13
14

VYpaBHEHME IPUTOKA KUAKOCTU B CKBAKMHY C YUYETOM €€ HECOBEPILEHCTBA.

. YpaBHEHME NIPUTOKA ra3a B CKBAKHUHY.

. Bnusinue napameTpoB ruracta Ha K03 GUIHEeHTh! PUIBTPAIMOHHBIX COMPOTHBIICHHH a U b.
. YpaBHEHME 110 ONPENEICHUIO IIACTOBOIO JABJICHUS IIPU U3BECTHOM YCTHEBOM JIABJICHUU.

. YpaBHeHue 1o onpenaeneHuto neduta npu P u T.

. YpaBHEeHHeE 110 ONpeAeIeHUI0 JeOuTa 1o ra3y npu Kpurndeckom ucredenuu (mpu I'JIN).

. Bnusinne quametpa maiiobr Ha 1e0UT U 3a00iHOE aBlIeHUE ra30BOM CKBaKUHBI.

. YpaBHeHHeE 110 onpeAeaeHNI0 Ko3pPULIUeHTa IPOAYKTUBHOCTH.

. I'padmuaeckoe nzobpaxkenue NJ1 B cirydae ucciaenoBaHus TPEIIMHHOTO TUTACTA.

. I'pacdhuueckoe nzobpaxkenue MJI B ciydae punbTpanuu MHOTO(pa3zHOTO MOTOKA 110 METOAY

. YpaBHEeHHE IPUTOKA KUAKOCTH IPpU (PUIIBTPALlMK MHOTO(Aa3HOr0 OTOKa 10 MeToy Borens.
. YpaBHEHHE IPUTOKA KUIKOCTU U3 TPELUIMHHOTO IUIACTA B CKBAXKUHY.

. YpaBHEeHHeE 110 ONpeETICHUI0 MAaCCOBOTO U 00BEMHOTO Je0uTa.

. YpaBHEHHE 110 ONPEACTICHUI0O MAKCUMAIILHOTO 3HAYCHUS 1e0UTa PU PHITbTPALIH

MHOFO(ba3HOI‘O IIOTOKa.

15.
16.
17.
18.
19.
20.
21.

AOF. I'papuueckoe onpenenenne AOF.

Brnusinue cBoiicTB miacrta u xunkocta Ha Gpopmy 1.

I'padmueckoe n3obpaxenue MJI B cirydae uccieoBaHus HATHETATSIbHOW CKBaKUHEI.
VYpaBHEHMSI 110 ONIPENETCHUIO THAPOIPOBOAHOCTH, ITOJABHKHOCTH U IPOHUIIAEMOCTH.
Enunuib! u3sMepeHns napaMeTpoB XapaKTepUCTHK Iutacta U uironia (mpomsicioBbie u CH).
I'paduueckoe nzobpakenue NJI B ciydae vcciae10BaHNs Ta30BOM CKBAXKUHBI.

Brnusiane nuamertpa mryiepa Ha AeOUT U 3a00MHOE TaBJIeHHE HEPTIHON CKBAKUHBI.

Pasznen 2. HccnenoBanus )]OGBIBaIOIHI/IX N HArHETATCJBbHBIX CKBAKUH Ha HECTAIMOHAPHDBIX
PEKUMaxX IKCIUIyaTalluu

1.

OcHoBHast popmyra ynpyroro pekuma B cliydae CoBepIIeHHON HedTea00bIBaroImeH

CKBaXHHBI.

2.
3.

OcHoBHast (popmyra ynpyroro pekumMa B cliydae COBEpPIICHHON Ta30100bIBAIOIIEeH CKBaKUHBI.
OcHoBHas (popmyIia ympyroro pexxvmMa B ciiydae HeCOBEPIICHHOM HeTe100bIBatOIIEH

CKBAYKUHBI.
4. T'padpuueckuii mpoduiab 1aBIeHUS, MOTYy4aeMbli 10 METOy XOpHepa.
5. I'paduueckuii npoduib qaBneHus, MOTydaeMbli 0 METOY KacaTeabHOM.
6. [Topsimok o6padoTkn KB/ MeTo0M KacareabHOM.
7. ITopsinok o6padotku KB/l metonom Xopaepa.

8.
9.
10
11

®dopmyna 171 onpeaesaeHus IPOHUIIAEMOCTH YAaJIeHHOM 30HBI IJIacTa.

dopmyia 171 ONpeneaeH!s] KOMIUIEKCHOTO apaMeTpa, IPUBEIEHHOIO paglyca CKBaKUHBI.
. ®opMyna aJis onpesieNieHns: CKUH-(haKkTopa.

. @opmyna A onpeaeseHus Mbe30IPOBOJHOCTH MO (hOpMyJie YIPYroro pexuma mnpu

obpabotke KB/I.

12
13

. @opMmyna ass onpeaeneHus Mbe30npoBoaHOCTH 1o Gopmyne [llenkauena.
. OcHoBHbIe xapakTepuctuku maacta u [1311 mo dopmyne ynpyroro pexxuma B cirydae

HCCICAO0BaHN A HCCOBCPUICHHBIX CKBA’KWH METOAOM HCYCTAHOBUBIINXCSH 0T60p0B.

14
AP or Int.

. I'padmueckoe npencraBnenue reoperndeckoit u paxtuueckoit KB/l B koopaunarax P ot t



15. YcnoBue npoBepku BHIOPaHHBIX 3HAYEHUN BPEMEHH, HEOOXOAMMBIX IS TIOCTPOCHHS
kacatenbHOU K KB/I 1 u1st onipenenenust yriaoBoro koddduimerra By,

16. EquHuIel v3MEpeHus TapaMeTpoB XapaKTEPHUCTHK I1acTa u ¢uirouaa (nmpomsicioBsie u CH).

17. Bousaue koapduureHToB AKBI 1 BKB Ha KpUBYIO BOCCTAHOBIJICHUS IaBJICHUS U HA
TUIPOJIMHAMUYECKHE MTapaMeTphl IIacTa: MPOHULAEMOCTh, THIPOIIPOBOAHOCTD, MHE30MPOBOHOCTb.

18. I'paduaeckoe mpeacTaBlieHne AMATHOCTUYECKOTO (OmIorapudMudeckoro) rpaduka.

19. I'paduueckoe npeACcTaBICHUE AUATHOCTHYECKOTO (Omorapudmudeckoro) rpaduka B Ciryqasx
HCCIIEA0BAHUS BEPTUKAIIBHON CKBAKMHbBI, BEPTUKAIIBHON CKBaXMHBI ¢ TpelnHou I PII, ckBaskuHbI €
TOPU30HTANILHBIM OKOHYAaHUEM, CKBaXKHHBI C TOPU30HTAIBHBIM OKOHYaHueM u ¢ MI'PI1L.

20. ®opmyna i onpeeeHns: IPOU3BOTHON 1aBICHHUS.

21. ®opmya IS onpeeseH s TOMOIHUTENBLHOTO Nepenaia JaBJiIeHUs, BOZHUKAIOIIETO
BeienacTeue ckuH-3ddexra. opmyna s onpeaenenus kodpduureHTa 3pHEeKTUBHOCTH IPUTOKA.

22. KpuBbie TUAPONPOCTYIIUBAHUS TIPH 00paboTKe criocoO0M KacaTelbHOH, CIOCOO0M
XapaKTePHBIX TOYEK.

23. ®opmyIibl AJis onpeesieHUs THIPOIIPOBOJHOCTH U MbE30MPOBOHOCTH TPH 00paboTKe
KPUBBIX THIPOMPOCITYITHBAHUH.

24. Bausiaue ko3(hpUIMEeHToB o U B Ha KPUBYIO BOCCTAHOBJICHUS JABJICHUS U HA
THIIPOAMHAMHUYECKUE TTapaMeTphI IJIacTa: MPOHULAEMOCTbh, THIPOIPOBOJHOCTD, TEE30MPOBOAHOCTb.

Pa3nen 3. UcciienoBanus Me:KCKBaKUHHOTO IPOCTPAHCTBA IJIACTa

1. Meroxa ruapONpPOCTyIIMBAHUS.

2. TpaccepHbie uccienoBaHusl.

3. Ipuboper u oOOpyqOBaHWE, UCIONB3YyeMOE JUISI TPOBEACHUS T'HIPOAMHAMHYECKUX
WCCIIETOBAaHHM MJIACTOB U CKBAYKUH.

4. TexHOIIOTHUS MPOBEICHUS UCCIIEAOBAHHNA MTPH PA3TUYHBIX CIIOCO0AX IKCILTyaTalluy CKBAKHH.

5. Meroa peructpanuu HEMPepHIBHBIX KPUBBIX U3MEHEHUS JaBICHUS U 1Ie0NTa BO BpEMEHU MPH
MIPOU3BOJILHOM U3MEHEHUH JIeOHTa.

6.2. Ouenounvie cpedcmea 0151 RPOGeOeHUs NPOMEIHCYMOUHOU ammecmayuu (IK3ameHa)

6.2.1. IIpumepnotit nepeuenv 60npocoe/3a0anuii 011 ROOZOMOEKU K IKIAMEHY NO OUCUUNIUHE
«l'uopoounamuueckue memoowvl UCC1e006AHUA CKEAHCUH U NIIACHO06)) '

1. latb onpenenenre TuApOAMHAMHYECKUX METOAOB HccienoBaHuil ckBaxuH u ractoB (I'IMC).

2. OxapakTepu3oBaTh OCHOBHBIC dTambl pa3sutus [ JIVC.

3. OxapakTepuzoBaTh pa3BuTHe npudopHoii 6aser I'JINC.

4. Oxapaxrepusonatb pazutue npakrtuku ['JIUC B Poccun.

5. Macmtabbl  pa3nuuHbIX uccrnefoBanuil (ceiicmuka, kepH, [UC, TJUC, TtpaccepHbie
HCCTIEIOBAHMS ).

6. O0beM muacTa, 0XBauYeHHBINA METPOPUIUUECKUMHU HCCIEAOBAHUSIMHU.

7. O6peM macta, oxsaduenHs I IC.

8. O6beM macra, oxBaueHHsbri I JJUC.

9. late ompeneneHWe TOHATHIO CKUMaeMocTb. Hamucare ¢dopmyny ans  onpeaeneHHs
C)KMMaeMOCTH TIIACTa, KUJAKOCTH.

10. [lepeuncnuTh  MapaMeTpbl, ONpeAesieMble IO  pe3yiabTaTaM  THAPOJWHAMHYECKHX
MCCIIeIOBaHMM CKBakHH. J[aTh ompesenenne KaxaoMy U3 HUX.

11. Tlpsimas 3ajavya rUAPOIMHAMUKH. 3apUCOBATh U MOSICHUTD CXEMY.

12. Obparnas 3a1a4a TUAPOAUHAMUKH. 3apUCOBATh U MTOSICHUTH CXEMY.

13. 3anucaTh ypaBHEHHE HEPA3pPBIBHOCTH MTOTOKA B TU(dhepeHIHaTBEHON hopme.

14. 3anucaTh ypaBHEHHE MTbE30MPOBOAHOCTH B AU epeHiuanbaoi popme.

15. Banucats Qpopmymy /Ui ONpEeNIeHUs painyca THAPOINHAMUYECKUX UCCIIeTIOBAaHUIN CKBaXKUH.

16. Onucath HEYCTaHOBUBIIMNCS PEXUM NPUTOKA (IFOMIA K CKBAXKUHE.

17. Onucarh yCTaHOBWBIIMICS PEXKUM TpHUTOKa (QuIroMga K CKBaXWHE. 3amucath (Gopmyny
Jlromioun AJis1 yCTaHOBUBLIETOCS PEXHUMa.



18. Omnucatp NCeBI0YCTAHOBUBIIHMICS PEXUM MPUTOKA (IIIonIa K CKBaXHHE. 3anmucaTh Gopmyny
JIromron Ui ICeBI0YCTAHOBUBIIETOCS PEXKHUMA.

19. [lepeuncauth npuOOPHI, UCMIONB3YEMbIE JUISI TUAPOJUHAMUYECKUX HCCIEIOBAHUN CKBAXKHH.
Ornucarb Ha3HAYCHUE MPUOOPOB.

20. Omnucatp mporecc BOJTHOMETPUPOBAHHS CKBAYKUHBI.

21. Hanmucatp Qopmyny aisi onpenesneHus: 3a00HHOr0 JaBieHUs] B JOOBIBAIOIIEH CKBaXHHE MPH
TMJIPOAMHAMUYECKOM HUCCIIEIOBAaHMM METOJOM YCTAaHOBUBUIMXCSI OTOOpPOB C  HCIOJIb30BAHUEM
ypOBHEMEDA.

22. Kakue napaMeTpbl BIUSIOT HAa BEIMYMHY CKOPOCTH 3ByKa B MEXKKOJOHHOM IPOCTpaHCTBE?
Jlnst 4yero wuCnosib3yrOT penep, ycraHaBiuBaembli Ha kononHe HKT, mpu BosHOMeTpupoBanuu?
ITpuBectu GpopmMyibl.

23. Omnucatp mporece onpeeNieHus] YCTheBbIX U 3a00HHBIX TEMIIEpaTyp U IaBICHUN.

24. Onucatp porecc AMHaAMOMETPUPOBAHUS CKBAKUHBI.

25. HapucoBaTh TEOPETUYECKYIO IUHAMOTPAaMMY U TMHAMOTPAMMY C YU€TOM CHJI TPEHHSL.

26. Hanucatb (hopMyJibl AJ1s ONpeesIeHUs] MAaKCUMAJIbHBIX 1 MUHUMAJIbHBIX HAarpy30K Ha rOJIOBKY
OanaHcupa ¢ yueToM U 0e3 yueTa CHII TPEeHHUSI.

27. 3anucath GopMyny A ONpeAeieHUs pajuyca KOHTypa NMUTaHUSA HA CTaAuM pa3OypuBaHUs
MECTOPOKICHHUS.

28. IlepeuncnuTh JOMYLIEHUs MPU HCCIECIOBAaHMM CKBA)XUHBI IPU YCTAHOBMBIIUXCS pPEXHUMax
bunbTpanum.

29. Yto Takoe nepuoa ctabunuzanuu? 3anucath GopMyny nepruoja cTabuin3aim.

30. 3anucars opmynsr [[formon K COBEPIICHHON W HECOBEPUICHHON CKBaXMHE B KPYTOBOM
I1acTe.

31. 3anucars Gopmynsl [Jonon K CKBaKMHE B KPYTOBOM IUIACTE MPH YCTAHOBHUBIIEMCS PEXKHME
MIPUTOKA.

32. 3ancare Gopmynbl J{fomon K CKBaXWHE B KPYTOBOM IUIACTE TPH ICEBIAOYCTAHOBUBIIEMCS
pEeXUME MPUTOKA.

33. Kak ycraHaBnmBarOTCA (M3MEHSIOT) PEKUMBI PaOOTHI JJISl Ta30BBIX CKBAXHWH, HE(TSHBIX
CKBaKMH ((DOHTAHHBIX CKBAXHH, Ta3NU(THBIX CKBaXXWH, CKBaXuH, obopynoBanneix UITHY, V3IIH),
HarHETATEJIbHBIX CKBAKHH?

34.Yto Takoe peryiMpoBOoYHble KpuBble? HapucoBaTe peryniupoBOYHBIE KpUBBIE H
OXapaKTePU30BaTh.

35.UYro Takoe ko3(p(dUIMEHT MNpoayKTUBHOCTU? 3amucarh ¢opMmyny KoddduumeHTta
MPOJYKTUBHOCTU. UTO Takoe yAeNbHbIN KO3PPHUIMEHT MPOAyKTUBHOCTU? 3anucarh (OpMYILy yAEIbHOTO
KO3 pHIMEeHTa MPOAYKTUBHOCTH.

36. 3anmcate ypaBHEHHE TPUTOKAa B oOmeM ciy4yae. OmnwmcaTe mpuunMHbBl UcKpuBieHus WJI B
ctopony ocu APu Q.

37. 3anucarte ypaBHEHHWE TIPUTOKA JUIsi CKBAXHHBI, BCKPBIBIICH TpPEHMIMHHBIA TuTacT. Yrto
XapakTepu3yrT Kod¢hGuimeHTa, b, ¢, kak oHu onpenensroTcs?

38. Kak obpabateiBaercst /1 B cimydae rutbTparuu B Iiacte ra3oHepTssHON cMecH?

39. Kak o6pabarsiBaercst /] B ciyuae punbTparuu B riacte rasa?

40. OOBSICHUTSD, I Yero ucmoib3zyercs GpyHkius XpuctnaHoBnda? OxapakTepu30BaTh MOPSIOK
00pabOTKM MHIMKATOPHOW nuarpamMmbl U ompexaeneHus nponunaemoctu II3I1 B cinywae ¢uupTpanuu
He(Tera3oBoi CMECH.

41. N3o6pa3ute rpadpudecku 1] (kpusast Borens) B ciyuae aByxdazHoi GuabTpanuu npu Puy <
Prac 1 P3ag<Puac.

42. 3anucate GopMyIbl A omnpesaereHus 1edouta u kKod(puIeHTa MpoayKTUBHOCTH B ciydae
nByx¢aznoit punbTpanuu Npu Py < Pyac ¥ P3ag<Puac (MeTon Borens).

43. N3o6pa3uts rpaduuecku M/1 (kpusas Japcu-Borens) B cmyyae nyxdazHoii GpuibTpanuu npu
Pur>Prac ¥ Psag < Puac.



44, 3anucath GHOpMYIBI IS ompeneneHus Aeouta u ko3 UIMEHTa TPOIYKTUBHOCTA B CIIydae
nByxQazHoit GpuibTpauud NpH Pui>Prac U Paas < Prac (MeTox Bores).

45. Onpenenuth TpapUUEcKUM CIIOCOOOM XapaKTEPUCTHKU IEPETOKOB IIPU HUCCIIEAOBAaHUU
MHOTOIIIACTOBOTO 00BbEKTA METOIOM YCTaHOBHBILUXCS OTOOPOB.

46. OnpenenuTh aHAINTHYECKUM CIOCOOOM XapaKTEPUCTHKU IIEPETOKOB IPU HCCIICOBAHUU
MHOTOIUIACTOBOTO 00BbEKTa METO/IOM YCTaHOBHBILUXCS OTOOPOB.

47. Yto takoe konpMmataiua’? Yem BbI3BaHO cHUkeHUE NpoHuiaemoctu I1311 B noObiBaronmx u
HarHeTaTeIbHBIX CKBAKUHAX?

48. 3anucate popmyny XoKuHCA.

49. Yro xapakrepusyeT ckuH-¢pakrop? Kak onpenensercs cyMMapHbIid CKUH-3PPeKT?

50. 3anucate hopmyny Ban-OBepaunrena u Xepcra ais orieHku cBoicts [1311.

51. 3anucats popmyny Bunapckoro aiis orierku cBoricts [1311.

52. Omucarp onbIT Bronsu Marting B xo/1e vccie1oBaHus HECOBEPIICHHBIX CKBAKHH.

53. Onucatp onbit Bilhartzu Ramey B xoze uccien0BaHus HECOBEPILICHHBIX CKBAXKHH.

54, 3anucare ypaBHeHue Jones u Watts.

55. Onwmcars npolecc uccieoBaHus CKBaXUHbl MmetogoM KBY.

56. OnucaTh nporecc uccieaoBaHus ckBakuHbl Metoom KB/I.

57. 3anmcate OCHOBHOE ypaBHEHHE ympyroro pexuma. ['papumueckun mnpencraButs KBJ[ mo
MeToAy KacaTenbHOU. Kakue mapameTpbl MOXKHO OIpENeNInTh, a KaKue MapameTpbl Hellb3sl ONPEIeTUTh
10 METO/1Y KacaTeJIbHOM?

58. Onucath onpeeneHre KOMIUIEKCHOIO IapaMerpa, Ibe30NpPOBOAHOCTH, IPUBEACHHOIO
panuyca CKBaXHHBHI 110 (hopMyiie ynpyroro pexxuma u no rpapuxy KB/I.

59. JlaTh onpezeneHre Nbe30MPOBOAHOCTUHN IPUBEIEHHOMY PaJInyCy CKBa)KUHBI.

60. Onucarp ompeneneHnue THAPOIPOBOIHOCTH, MOABMKHOCTH, INPOHHUIAEMOCTH TO (QopmyIie
ynpyroro pexuma u no rpagpuxy KBJI.

61. OcHOBHas hopMylia YIpyroro pexxuma mo Mmerony Xopaepa. I'padudecku npencraBute KB/
o Metoy XopHepa. Kakue napameTpsl MOXKHO ONpEAEINTh, a KaKue MapaMeTphbl Hellb3s ONpPEeAETUTh 10
Meroay XopHepa?

62. OcHoBHas Gopmyna ynpyroro pexuma no merony MDH. I'pa¢puuecku npencrasurs KB/ no
metony MDH. Kakwe mapamerpsl MOXHO ONpeIeNuTh, a KaKHe MapaMeTpbl HEb3s ONPEIeNUTh 10
metony MDH?

63. I'paduuecku npexacraBute KBJl B ciaydae wmccieaoBaHus HEOTHOPOAHOTO Turacra. Ommcarh
npuunHbl nckpusnenus peansHoi KB/ B 11311 n V3II.

64. 3anmucats Gopmyny uHTErpasibHOTO Metoaa J.b. Uekamioka. J[aTh MOSCHEHUS K TTapaMeTpaM,
BXO/ISIIIIUM B YpaBHEHHE.

65. 3anmucate Gopmyny muddepennuanpHoro meromga HO.I1. bopucoBa. Jlate TOSICHEHHS K
napameTpam, BXOJSIIUM B YpaBHEHHE.

66. Urto Takoe nmpousBoaHas bypme? [l yero ucrosib3yercs mpousBoaHas bypae?

67. Onucarp Metoauky oOpabotku KB/ myrem nocTpoeHus AMarHOCTHYECKOro rpaduka u
npousBogHOM bypae.

68. Onucary (uIABTpAlMOHHBIE TOTOKM Ha JUArHOCTHYECKOM TIpaduKe C HCIOJIb30BaHHEM
3HAYEHU TAHTE€HCa yTjia HaKJIOHa.

69. Onucatp JorapupMUUECKUIl UK Ha AUArHOCTUYECKOM Tpaduke.

70. Ommcatp XapakTepHbIe TOYKH, MTOTydaeMble TP MOCTPOSHUH JHATHOCTHYECKOTO TpaduKa.

71. Yto takoe BCC? Omnucats a3 ekt BCC (rpaduyeckn).

72. 3anucaths Gopmyiry s onpeneneHus kodddunmenra BCC mist GoHTaHUpYFOIIEH CKBRKUHBIL.

73. 3anucate ¢Gopmyny s onpeneneHus koddpduuumenta BCC mig  MexaHU3MPOBAHHOU
CKBa)KMHBI.

74. 3apucoBats (GOpMYy IHArHOCTUYECKOTO Trpaduka B cilydyae HCCIEIOBAHUS YCIOBHO
BEPTUKAJIbHON CKBA)KHHBI.



75. 3apucoBath (GOpMYy IUATHOCTHYECKOTO Tpaduka B cCllydae MCCICIOBAHUS YCIOBHO
BEPTUKAJIBHON CKBaXXUHBI ¢ TpemuHou ['PIL.

76. 3apucoBars (GOpMY IMArHOCTUYECKOIrO rpaduka B clydae HCCIEIOBaHMs CKBaXHHBI C
TOPU30HTAJIBHBIM OKOHYaHUEM.

77. Kakue mnapaMeTpbl MOXKHO ONPEAEIUTh IO JUArHOCTHYECKOMY TrpaduKy B pe3yibTare
HCCIIEIOBaHMS CKBAXKUHBI C TOPU30HTAIbHBIM OKOHYaHUEM?

78. 3apucoBarb (GOpMY IMArHOCTUYECKOro rpauka B clydyae HCCIEIOBaHMs CKBaXHHbBI C
FOPHU30HTAJIbHBIM OKOHUYaHueM u ¢ MI'PIL.

79. Kakue mnapaMeTpbl MOXXHO ONPEAEIUTbh IO JHArHOCTUYECKOMY IpaduKy B pe3yibTare
UCCIIEIOBaHMs CKBaXKHHbBI C TOPU30HTAIbHBIM OKOHYaHueM u ¢ MI'PIT?

80. 3apucoBars popMy AHAarHOCTHUYECKOTrO rpaduka 100bIBaONICi BEpTUKATbHON CKBaXXMHbI IPU
HaJIMYUU TPAHUIIbI IOCTOSIHHOTO JaBJICHMUS.

81. 3apucosarh popMy AHArHOCTHUYECKOTO rpaduka 100bIBaroIIel BEPTUKAIbHON CKBAXXHHBI IPU
HaJIMYUU HENPOHUIIAEMOM TPaHUIIbL.

82. 3apucoBare popMy AHarHOCTHUYECKOTrO rpaduka 100bIBaONIeH BEpTUKATIBHON CKBaXXMHbI IPU
HaJIMYUU PSIIOM HarHETaTeJIbHON CKBa)KUHBI.

83. 3apucoBarbk popMy AHarHocTHUECKOro rpaduka 100bIBaroNIeil BEPTUKAIbHONW CKBaKUHBI ITPU
HaJIMYUU PSJIOM JTOOBIBAIOIIEH CKBa)KUHBI.

84. IlepeuncnuTh Pa3HOBUIHOCTH METOMOB THUAPONPOCIYIIMBAHUS U CIOCOOBI 00pabOTKU
METOJIOB THPONPOCITYIIBAHUS.

85. Omnucarb cioco0 kacatenbHOM. I'paduuecku nmpeacTaBuTh KpUBYIO T'MIPONPOCTYIIMBAHUS IO
crnoco0y kacarenbHOH. Kak ompenensiroTcss THAPOIIPOBOAHOCTh U KOA(PPHUIIMEHT MBE30MPOBOTHOCTH 10
croco0y KacaTelbHOM?

86. Ommcath ~ METOJ  XapakTEepHBIX  TOYeK.  ['paduueckd  MPEeACTaBUTh  KPUBYIO
THJIPONPOCITYIIMBAHUS 1O METOAY XapakTepHbIXx Touek. Kak onpeaensercs koapduuueHT
MbE30IIPOBOAHOCTH 110 METOAY XapaKTEPHBIX TOUEK?

87. Onucatb ~ MeTOJ  DJTAlOHHBIX  KpuBBIX.  ['padmueckn  OpeaCTaBUTH  KPHUBYIO
TUIPOTIPOCTYIIMBAHUSL 1O METOAY JTANOHHBIX KpuBBIX. Kak ompenenstorcs TUAPONPOBOIHOCTD,
KOA(QPHUIHUEHT NMbE30IPOBOJHOCTH [0 METOAY STATOHHBIX KPUBBIX?

6.2.2. IIpuMepHbIe TecTOBbIE 3aJaHNUS K 3a4eTy

Bapuanr 1
Ne Bonpocsl BapuaHThl 0TBETOB
1. | IlpuBeneHHbIi paguyc 1. panuyc, NPUHSTHINA PaBHBIM IOJIOBUHE PACCTOSHUSA MEXY
CKBAyKUHBI 3TO JOOBIBAIOLIEH U HATHETATEIbHOM CKBAKMHAMU;
2. paanyc YCIOBHOTO KOHTYpa MUTaHUS Psijia HarHeTaTeIbHbIX

CKBa)KHH;

3. paguyc yCIIOBHOM COBEPIICHHOW CKBaKHHBI, IPUHUMACMOM
B KQUECTBE YKBUBAJICHTA PEAJIbHON CKBaKUHHBI,
HECOBEPILICHHOM MO CTENEHU U XapaKTEPy BCKPBITHUSA IIACTA,
HO UMeEIoIIEeH Te ke JeOUT U JACTIPECcCHIo;

4. paguyc GppoHTa BEITECHEHUS HATHETATEIbHON CKBAYKUHBI.

2. | Kak Ha3piBaeTcs CKBaKMHA ¢ | |. CKBa)KMHA COBEpIICHHAS;
OTKPBITBIM 3200€M, 2. CKBa)XMHA HECOBEPIIICHHAS 110 CTENIEHU BCKPBITHUS;
BCKpBIBIIIAS IIJIACT HE HAa BCIO | 3 CKBa)KMHA HECOBEPILIEHHAs 10 XapaKTePy BCKPBITHUS;
TOJIILAHY 4. cKkBa)XMHA HECOBEPLIEHHAs 110 CTENIEHU U XapaKTepy

BCKPEITHA.




Bonpocsl

BapuaHThl 0TBETOB

3. B HedTsaHOI 3an8KK B 1. ITacToBOE JTaBIICHUE;
CHCTEME «IUIACT-CKBKUHA» | 2. Ta30BOH (hakTop;
B U3BECTHBIX IIpeJenax 3. k03 HULMEHT TPOAYKTUBHOCTH;
MOYKHO U3MEPATH TOJIBKO: 4. neOur.
4, JIJ1sl KaKuX CKBaXKHWH HE 1.1a0mr0aTENIbHbBIE CKBAKUHEL,
HIPUMEHSIETCA METOA 2.11b€30METPUUECKUE CKBAYKUHBI;
UCCIIEI0BAHNS CO CHATHEM 3.n00b1Batomye (OHTAHHBIE CKBAYKUHBI;
KPUBOW BOCCTAHOBJICHUS 4. no0ObIBaIOIINE MEXaHU3UPOBAHHbIE CKBAYKUHBI.
JIaBJICHHUSI
5. | B reopun I'’I1C B npsmoit 1. u3MeHeHue pexxruma paboThl CKBAKHHBI,
3aa4e TUAPOIMHAMUKH MOJT | 2. N3MEHEHHE 3a00HHOT0 J1aBIICHHUS;
BXOJIHBIM CUT'HAJIOM 3. «apenuctopus» paboThl CKBAXKUHBI;
IOHMMAETCS 4. U3MEHEeHMeE JIaCTOBOTO JIaBJICHUSI.
6. | Kak u3aMeHsI0T pexum 1. U3MEHSIOT PEKUM 3aKauKU paboyero areHra;
paboThl Ha Ta3MUPTHON 2. U3MEHSIIOT JUIMHY X0/a U (WIN) YUCIIO KayaHUil;
CKBaXXMHE? 3. U3MEHSIOT JUaMeTp HITyLepa Ha YCThe CKBAYKUHBI, UITH
M3MEHSIOT YUCIIO 000POTOB JIEKTPOIBUTATEIS;
4. U3MEHSIOT IMaMeTp ITYyIepa Ha BBIKMIHOM MaHU(OJIbIE.
7. | Kaxk u3aMeHst0T pexxum 1. MIBMEHSIOT peXXUM 3aKauKu paboyero areHTa;
paboThl Ha CKBa)KUHE, 2. U3MEHSIOT JUIMHY X0/a U (UJIM) YUCIIO KauaHUii;
ob0opynoBanHoii ILICHY? 3. UBMEHAIOT JUaMETp IITYyLlepa Ha YCThE CKBAXHUHbI, MIIN
U3MEHSIOT YUCII0 000POTOB 3JIEKTPOIBUTATENS;
4. U3MEHSIOT AMaMeTp IITylepa Ha BBIKUIHOM MaHU(DOJIBJE.
8. | Kak npousBoauTcs cMeHa 1. I3MeHeHneM AaBlIeHUs 3aKauKH KUAKOCTH;
pexuma pOHTaHHBIX 2. 3MeHeHneM pexuMa U J1aBJIeHUS 3aKauKy rasa;
CKBA)KUH IIPU IPOBEJCHUU 3. I3MeHeHuneM pexuma 3aKauky KUAKOCTH;
JNeOUTOMETPUYECKUX 4. CmeHoOl mITyIiepa WK MPUKPBITUEM 33IBH)KKH Ha YCThE.
MCCIIEJOBAHMN?
9. | Kak U3MEHSIOT peKum 1. MIBMEHSIOT peXXUM 3aKauku paboyero areHTa;
paboThl Ha CKBa)KUHE, 2. U3MEHSIOT JUIMHY X0/a U (WJIM) YHCIIO0 KauaHUi;
o0opynoBanHoit YOIIH? 3. UBMEHAIOT JUaMeTp IITYyIlepa Ha YCThE CKBAXHUHBI, HIIN
U3MEHSIOT YUCIIO 000POTOB 3JIEKTPOIBUTATENS;
4. U3MEHSIOT AMaMeTp IITYlepa Ha BBIKUIHOM MaHU(DOJIbJE.
10. | Kak U3MeHSI0T pexum 1. U3MEHSIOT PEKUM 3aKauKH paboyero areHTa;
paboThl HarHeTaTeNlbHOMI 2. U3MEHSIIOT JUTMHY X0/a U (WJIN) YUCIIO KauyaHUil;
CKBAyKUHBI? 3. C IOMOIIBIO PETYIHUPYIOIIUX YCTPONCTB HA HACOCHOM
CTaHIINH;
4. U3MEHSIOT IMaMeTp ITYyIlepa Ha BBIKMIHOM MaHU(OJIbIE.
11. | Kakoe ypaBHeHuE 1. ypaBHenne Mackera;
UCIIOJIb3YETCS IPU 2. ABYX4WJIEHHOE ypaBHEHUE (UIbTPAIIH;
WHTEPIPETAINN HETMHEWHBIX | 3. 00001IeHHOe YpaBHEHHE MIPUTOKA,
VHAMKATOPHBIX JIMHUM? 4. ypaBHeHue Jlronion.
12. | Kakoe ypaBHeHue 1. ypaBHeHue Mackera,
2
3
4

UCITOJIB3YETCSI TIPU
WHTEPIPETALNH JIMHEUHBIX
VHJIUKATOPHBIX JIUHUI?

. IBYX4YJIEHHOE ypaBHCHHE (QUIIBTPALINH;
. 000011IeHHOE YpaBHEHUE TPUTOKA;
. ypaBHeHue Jliomton.




Bonpocsl

BapuaHThl 0TBETOB

13. | Kakyro BeIMUMHY HENb3S 1. k03 duIMeHT MPOHHUIIAEMOCTH;
OINPEAENINUTh IpU 2. k03 pHLHEHT MPOTYKTUBHOCTH;
UHTEPIIpETaluU 3. k03 bUIUEHT NOABMKHOCTH;
WHUKATOPHOU JTUHUN? 4. k03D (pHUIMEHT CBETOIOTIIONMIECHUSI.
14. | Kak uHTEpIIpeTUpYETCS 1. MeToiOM KacaTesbHOM;
M30THYTasi HHIUKATOPHAS 2. neneHreM MHIMKATOPHOHM JTMHUM Ha XapaKTEPHBIC yYaCTKH;
JIUHUAA? 3. TMHeapu3alKel HHIAUKATOPHOU JIMHUH, T.€. JICIICHUEM
JIeTIpECCH Ha JeOUT Ha KaXKIOM PEKUME UCCIICOBAHUS U
nepectpoenuem MJI B koopamHarax
Q= f(AP/ Q);
4. sKCcTpanosueil HHINKaTOPHOM JIMHUY J10 TIEPECEUeHUs C
OCbI0 OpP/IMHAT.
15. | 3aboiiHoe naBieHue B 1. Psag = Py+gpxH;
apTe3WaHCKUX U POHTAHHBIX | 2. P,5= Py+gHpx«(H);
CKBAXHHAX 0€3 CBOOOTHOTO | 3. P,ys = (H-Hyuuw)gp(H);
ra3a onpeaesnstorT 4. Paas = Py-gHp.
16. | Kakast ocHoBHas ¢usmuueckas | 1. TeMnepaTyponpoBOJHOCTE;
XapaKTepUCTHKA HEPTIHOTO | 2. MPOHUIIAEMOCTB;
IUTacTa BIUSET HA TEMIT 3. IbE30IIPOBOIHOCTE;
M3MEHEHUS TIaCTOBOTO 4. rTUAPOIPOBOIHOCTb.
JTABJICHUS BO BPEMEHH
17. | Koadoumuent l.mepepacnpeieneHne qaBlIeHUs B IIJ1aCTE;
THJIPOTIPOBOTHOCTH 2.cBO¥CTBA MPOTYKTHBHOTO TIACTA, OMPEEIISIONIast €ro
XapakTepuzyer IPOM3BOIUTENLHOCTh B CKBKUHE;
3. u3MeHeHue aeduta 1 3a00HOTO JaBIE€HUS TPU HECKOIBKUX
CTaOUITU3UPOBABIIUXCS peKUMaX PabOThl CKBaYKUHBI,
4. MOJIBIKHOCTH (DITFOMJIA B TIJIACTOBBIX YCIOBHUSX.
18. | IIpu Kakux yCIOBHSIX 1. pu yCIIOBUM NMPUMEHEHHS YPAaBHEHHSI ITbE30IPOBOHOCTH

BEJIMYMHA «CKUH-3PPEKTa»
OyJleT OTpUIIATEILHOM.

JUISl THAPBINYECKUX UCCIIEOBAHUN HarHETATEIbHbBIX CKBAKHH,
KOTIa BMECTO JIeOUTa JOOBIBAIONINX CKBAXKHUH (| TPUHUMAETCS
pacxos co 3HAKOM «-»;

2. IpH YCIIOBUH, YTO NMPOU30IILIA KOJIbMAaTallUs IPU3a00HHOM
30HBI OyPOBBIM PATBOPOM IIPH MEPBUYHOM BCKPBITUU;

3. IpH yCIOBUH UCIIOJIB30BaHMS B pacyeTax 110 ypaBHEHUIO
MIbE30MPOBOAHOCTH BHECUCTEMHBIX €MHULl U3MEPEHHUS;

4. mpu ycJIOBUH, €CIIM MTPOHHUIIAEMOCTh MPU3a00IHOI 30HBI
00J1bIlIe TPOHUIIAEMOCTH TIACTA.




Bonpocsl

BapuaHThl 0TBETOB

19. | B yem 3aknrovaercs 1. u3MeHeHre UHTEHCUBHOCTH IIyMa paboThl ra3nu(THHIX
¢u3uueckas OCHOBa METOAA | KJIalaHOB IPH HAPYIICHUH MPUTOKA (DIFOMIOB, OLICHUBAEMOE C
«TUAPOTPOCITYIIUBAHUSI MOMOIIBIO IIIYMOIIEJICHTaTopa;
iacra. 2. u3MeHeHue NpoQuIs MPUTOKA B CKBAKUHY MEXKITY

COOOILAIOIIMMUCS U HE COOOIIAIOIMMUCS MTPOIUIACTKAMU MTPU
pa3IMYHBIX JAECTPECCUSIX;

3. U3MeHeHue AaBlieHus Ha 3a005X OJJHUX CKBaKUH, B
pe3yJIbTaTe MyCcKa — OCTAHOBKY WJIM U3MEHEHUS pexuma
paboThI APYTUX CKBAXHUH, U3MEPSEMbIe YyBCTBUTEIbHBIM
YPOBHEMEDPOM;

4. U3MEHEeHHEe TEMIIEPAaTyphl B MECTaX MPUTOKA rasa
BCJIE/ICTBUE OXJIaKICHUS MPU APOCCETUPOBAHUH, U3MEPIEMOE
BBICOKOYYBCTBUTEILHBIM JIEKTPOTEPMOMETPOM..

20. | Bpems nepexona ¢ 01HOTO 1. nepuox npocros;
peKHUMa Ha IPYroi 2. mepuoJ| cTaduIn3aIliig;
Ha3bIBACTCS 3. Bpemsl OXKHUIaHUS;

4. IpOCTOM CKBaKUHBI.
Bapuanr 2

Ne Bonpocsl BapuaHTbl 0TBETOB

1. | B reopuu I'IVC B oOpatHoii | 1. n3MeHeHHE peKuMa pabOThl CKBAXKHHBEI;
3a/1a4ye TUAPOIMHAMUKHY M0 | 2. U3MEHEeHHE 3200 HOT0 JaBIICHUS;

BXOJIHBIM CUTHAJIOM 3. «ripeaucTopus» pabOThl CKBaXKUHBL;
ITOHMMAETCS 4. U3MEHME NJIaCTOBOTO J1aBJICHUS.

2. | B reopuu 'TIVC B oOpatHOii | 1. m3MeHeHHUE pekuMa paboThl CKBaKHUHBL
3aJjaue TUAPOIMHAMUKY MO | 2. U3MEHEHHUe 3a001HOTro JaBlIeHHS;
BBIXOJHBIM CUTHAJIOM 3. «apeaucTopus» pabOThl CKBaKUHBL;
ITOHMMAETCS 4. U3MEHEHME IJIaCTOBOTO J1aBJICHUS.

3. VkaxknuTe e TUHULIBI 1. m/c;
m3mepenus B cucteme CU 2. M%

Kkod¢duirenHTa BI3KOCTH 3. Ia;
4. Ila-c.
4. VYKaxure eTMHULBI 1. ITa-c;
m3mepenus B cucteme CU 2. Ia;
CKUMAEMOCTH 3. Mat;
4. a2,
5. | Pexum nputoka, npu 1. ycraHoBUBILIMIICS;
KOTOpPOM pachpe/esieHne 2. HEYCTaHOBHBIIIUIICS,
JaBIIeHUs U Ae0uTa 3. ICeBAOYCTaHOBUBILUIICS;
IIOCTOSIHHO BO BPEMEHH, 4. 1eMOyCTaHOBUBIIIUICS.
Ha3bIBAETCS
6. | Kak u3MeHsIoT pexxum 1. MIBMEHSIOT peXXHUM 3aKauKu pabOyero areHTa;

paboThl HA CKBAXKUHE,
obopynoBannoit YOBH?

2. U3MEHSIOT TUaMeTp LITyllepa Ha BBIKMIHOM MaHH(OJIbIE;
3. UBMEHSAIOT JUIMHY X0/1a U (UJIN) YKCII0 KayaHHi;

4. U3MEHSIOT IMaMeTp LITYIepa Ha YCThE BBICOKO AEOUTHOM
CKBaXXMHBI, WIM M3MEHSIOT YUCIO 000POTOB
AIIEKTPOABUTATENSL.




Bonpocsl

BapuaHThl 0TBETOB

7. Jlns xakoro u3 1. HeKaYeCTBEHHBIC PE3yJIbTaThl UCCIICIOBAHUI;
MEePEUYHCIICHHBIX YCIOBUN 2. yBeMYEHHUE PUTOKA MPHU MOBBIIICHUH JICTIPECCUU Ha TUIACT;
XapakTepHa WHAUKATOPHAs 3. paboTa CKBaXMHBI Ha PEKUME UCTOIICHNS,
JiyarpaMma, BhITYKJas 1o 4. paboTa CKBaKHMHBI HA YIPYTOM PEKUME.
OTHOILIEHUIO K OCH ASOUTOB?

8. Ecnn nokazarens crenenu B | 1. BBITYKJION MO OTHOIIEHUIO K OCH JIEOUTOB;
ypaBHEHHUHU MPUTOKA n = 1, 2. BOTHYTOM I10 OTHOIIEHUIO K OCH JICOMTOB;
TO UHAUKATOPHAS JIMHUS 3. IPSAMOJIMHEIHOT;

OyJIeT UMETh BUI: 4. TOMaHOH JIWHUU.

9. Ecnu nokazarens crenenu B | 1. BBITYKJION MO OTHOIIEHUIO K OCH JIEOUTOB;
ypaBHEHUHU MPUTOKA N > 1, 2. BOTHYTOH 110 OTHOIICHHIO K OCH JCOUTOB;
TO UHIWKATOPHAS JTUHUS 3. IPSMOJIMHEIHOM;

OyZeT uMeTh BUJ: 4. 10MaHOH JTUHHHU.

10. | Ecnu mokasarenb cTeneHd B | 1. BBITYKJIOW MO OTHOLIEHHIO K OCH JeOUTOB;
ypaBHEHHUHU MPUTOKa N < 1, 2. BOTHYTOM I10 OTHOIIEHUIO K OCH JI€OMTOB;
TO MHIUKATOPHAS JIMHHS 3. MPSAMOJIMHEHHOM;

OyJeT UMeTh BUJI: 4. TOMaHOH JUHHH.

11. | Koaddumment K-u-In Re
MIPOHUIIAEMOCTH T10 ;
K03QpUIMEHTY le= oh
MPOIYKTUBHOCTU CKBaXXUH R,
onpeensercs K-p-In re

2. €= <
2
K-lIn Ric
e To
3 27
K-lIn Ric
e To
4. 27h

12. | IIpu HapymeHuu JIMHEHHOTO | 1. P _-P, .= a-Q?+Q?;
3aKoHa (hUITBTpALIUN } 2. P —P. —a-Q?+b-QZ;

aBHEHHUE MHIUKATOPHOU
iﬁHI/II/I 3aMUCBIBAIOT BpBI/IILeZ 3. P, ~P,;=2-Q+b-Q*;
4. P, +P,;=a-Q*+b-Q°.

13. | Ilpu HapyIIeHUU JIMHEHHOTO AP ).
3aKOHa QHITBTPALUH 1. 0 a-b-Q%;
WHIUKATOPHYIO TUarpammy AP
U300paXaroT B KOOpAUHATAX | 2. 6 =a+b-Q;

3. %P =a-b-Q;
4 5P _aip.Q?,




Bonpocsl

BapuaHThl 0TBETOB

14. | Cxun-dakrop onpezensercs L AP,
BBIPAXXCHUEM . S= —qu
18,41 —
kh
g AR N
2. 19419
k
5= AP
3. 19419
k
5= AR
4. 18419
k
15. | B BbIpakeHUHU JJIs1 CKUH- 1. pannyc cKBa)KMHBI;
(bakTopa mapameTp X 2. HHTEpBaJl BCKPBITUS IL1ACTA;
XapaKTepU3yeT 3. ko3 urmeHTa BCKpbITHS I1J1aCTa;
s —pnlk 4. momyIJIMHA TPEIIHUHBI.
X
16. | CHmwxeHue mpoHUIIAEMOCTH | 1. 3aKymnopKa Iiacta u3-3a HaJlM4us TBEPAbIX YaCTHUI] B
[13I1 B moOBIBaromux 3aKauMBaEMOM KUIKOCTH;
CKBA)KMHAX MOXET OBITh 2. Ha0yxaHMe [VIMH [IPU KOHTAKTE C 3aKaYMBAaEMON KHUIKOCTHIO;
BBI3BAHO 3. moBpeKAeHUE OPOAbI IPH Nepdopanuy;
4. HECOBMECTHUMOCTh 3aKaYMBAEMON KUJKOCTHU C TIACTOBBIM
barougoM.
17. | CHmwxeHne MPOHUIIAEMOCTH | 1. XUMUYECKOE OcaKeHne (BbIMaJCHUE COJeH);
I13I1 B HarHeTaTENBHBIX 2. HaOyxaHHe TJIMH NPH KOHTAKTe ¢ GUIBTPaTOM OypOBOTO
CKBa)KMHAX MOXET OBITh pacTBopa;
BBI3BAHO 3. mOBpeXAeHUE TOPOABI IPH Nepopanuy;
4. HECOBMECTHUMOCTD 3aKauMBaEMOM KUIKOCTH C TIIACTOBBIM
barougoM.
18. | 3nauenus ckuH-(haKTOpAa, 1. ymepennsie 3arpsiznenus 11311
paBHBIE 5, CBUIETENBCTBYIOT | 2. mpoBeaeHHsbIN ['PIL;
0 3. cepbesnble 3arpsasHenus [1311;
4. mpoBeieHHAas KUCJIOTHasi 00paboTKa.
19. | 3navenus ckuH-(hakTopa, 1. ymepennslie 3arpssnenus [1311;
paBHBIE 2, CBUJIETENBCTBYIOT | 2. mpoBeaeHHsbI ['PIL;
0 3. cepbesnble 3arps3Henus 11311
4. mpoBeieHHAas! KUCJIOTHAsi 00paboTKa.
20. | 3HavyeHus CKUH-(aKTOpa, 1. ymepennsie 3arpsiznenus 11311
2
3
4

paBHBIC -4,
CBHUJICTEILCTBYIOT O

. mposeneHHbn [ PII;
. ceppesnble 3arps3Henus 11311;
. IpOBE/IEHHAas KUCIIOTHast 00paboTKa.




Bapuant 3

Bonpocel BapuaHTbl 0TBETOB

B reopuu I'/IUC B 0OpaTHOI U3MEHEHHE PEeXKUMA PAOOTHI CKBAKUHBI;
3ajjaue TUAPOJMHAMUKH IO U3MEHEHHE 3a00MHOI0 1aBICHHUS;

INOHUMACTCA HN3MEHUC I1JIaCTOBOI'O JaBJICHHA.

1.
2.
BXOJHBIM CUTHAJIOM 3. «ripeaucTopus» pabOThl CKBaXKUHBL;
4.
1.

Kak Ha3pIBaeTCs CKBa)KMHA C CKBa’)KMHa COBCPIICHHAA,

OTKPBITBIM 3200€M, 2. CKBa)XMHAa HECOBEPLICHHAs 10 CTEIIEHH BCKPBITHUS;
BCKPBIBIIASA [UIACT HE HA BCIO | 3 CKBa)KMHA HECOBEPILICHHAS [0 XapaKTepy BCKPBITHS;
TOJIIUHY 4. CKBaKMHA HECOBEPIIEHHAs 110 CTENIEHU U XapaKTepy
BCKPBITHSL.
VYKaXute eTuHHUILIbI 1. m3/c;
u3mepenus B cucteme CU 2. M%
ko3 duImenTa BI3KOCTH 3. Ia;
4. IMa-c.
JUis KakuX CKBa)KUH HE 1.HabmrogaTenbHbIe CKBAYKUHBI;
HIPUMEHSETCS METOA 2.11b€30METPUUYECKUE CKBAYKUHBI;
HCCJIE0BAHMS CO CHATHEM 3.100b1BatomMe HOHTAHHBIE CKBAKUHBL;
KPUBOW BOCCTAHOBJICHUS 4. noObIBarOIINE MEXaHU3UPOBAHHbIE CKBAYKUHBI.
JTABJICHUS
PexxuMm nputoka, npu 1. ycTaHOBUBIIMIACS;
KOTOPOM pacrpeieieHne 2. HEYCTaHOBUBIIUKCS;
JlaBJIEHUs U Jie0uta 3. IceBI0yCTaHOBUBILUICS;
MIOCTOSTHHO BO BPEMEHH, 4. neMOyCTaHOBUBIIHHACS.
Ha3bIBAETCS
Kak u3MeHsIoT pexxum 1. MIBMEHSIOT peXXUM 3aKauku paboyero areHTa;
paboThI Ha Ta3TUQTHOIM 2. U3MEHSIOT JUIMHY X012 U (W) YHCIIO KauaHUii;
CKBaXnHE? 3. I3MEHSIOT JMaMeTp MITyIepa Ha YCThEe CKBAYKUHBI, HITH

U3MEHSIOT YUCII0 000POTOB 3JIEKTPOIBUTATENS;
4. U3MEHSIOT AMaMeTp IITylepa Ha BBIKUIHOM MaHU(DOJIBJE.

Jlns kakoro u3 1. HexaueCTBEHHBIE PE3YJIbTaThl UCCIIEOBAHNI;
MIEPEYHCICHHBIX YCIOBUI 2. yBeNMYeHHUE NMPUTOKA MPH MOBBIIIEHNHU JAETIPECCUH HA ILIACT;
XapaKTepHa UHINKATOPHAas 3. paboTa CKBa)KMHBI Ha PEKUME UCTOLICHHUS;

JMarpaMma, BBIITYKJIas 110 4. paboTa CKBaXXHHBI HA YIPYI'OM PEKUME.

OTHOIIEHHIO K OCH J1eOuTOB?

Kak npousBoaurcs cmeHa 1. I3MeHeHneM AaBlIeHUs 3aKauKH KUAKOCTH;

pexxnMa (POHTaHHBIX 2. VI3MeHeHneM pexuMa U JaBJICHUS 3aKauKy ras3a;
CKBaXXMH IIPU NIPOBEIACHUU 3. I3MeHeHuneM pexuma 3aKauky KUAKOCTH;
NeOUTOMETPUYECKUX 4. CMeHOH mITylepa WIHA NPUKPBITUEM 33]IBUKKH HA YCThE.
MCCJIEJOBaHUN?

Ecnu nokazarens creneHd B | 1. BBITYKJIOH 110 OTHOILIEHUIO K OCH JIEOUTOB;

yYpaBHEHHMH MPpUTOKa n > 1, TO | 2. BOTHYTOM 1O OTHOIIEHHUIO K OCH J1I€OMTOB;
UHAMKATOpHAs IMHUA OyAeT | 3. IpsMOJIMHENHOM;

UMETh BUJ: 4. 10MaHOM JINHUHU.

Kak u3MeHsIoT pexxum 1. MIBMEHSIOT PEXXHUM 3aKauKl pabovyero areHTa;

paboThl HarHeTaTEeNbHOMI 2. U3MEHSAIOT AJMHY X0/1a U (WJIK) YKCIIO0 KaYaHHii;
CKBa)KUHBI? 3. C MOMOIIBIO PETYJIUPYIOMIUX YCTPOMCTB HA HACOCHOM

CTaHINM;
4. I3MEHSIIOT AWAMETP MITyllepa Ha BEIKUIHOM MaHU(OIBIE.




Ne Bonpocsl BapuaHThl 0TBETOB
11. | Koaddunuent K-u-In Re
IIPOHUIIAEMOCTH 110 .
ko3 dunuenTy le= oh
IPOAYKTUBHOCTH CKBaKUH R,
onpezensercs K-p-In re
2. ¢= L
2r
K-In Re
&= e
3 2r
K-In Re
e=— o
4. 27h
12. | Kakoe ypaBHEeHUE 1. ypaBHeHue Mackera;
UCIIOJIb3YeTCs IPU 2. ABYXWIEHHOE ypaBHEHUE (PUIIbTPALUH;
MHTEPIPETALMH JINHEUHBIX 3. 00001mEeHHOe YpaBHEHUE IPUTOKA;
VHJIUKATOPHBIX JIUHUI? 4. ypaBHeHue [lronton.
13. | [Ipu HapymeHUH TUHEHHOTO AP 2.
3aKoHa QUILTPALMU 1. Q =a-b-Q%
MHAUKATOPHYIO TUarpammy AP
M300paXaroT B KOOpAUHATAX | 2. 6 =a+b-Q;
3. %P =a-b-Q;
4, %P =a+b-Q?,
14. | Kak unrepnperupyercs 1. MeToOM KacaTenbHOM;
W30THYTasi UHINKATOPHAas 2. nelieHneM MHAMKATOPHOM JINHUU Ha XapaKTEpHBIE YyUaCTKH;
JUHUS? 3. nuHeapu3anueil UHIMKATOPHOM JIMHUY, T.€. JEJIEHUEM
JIeTIpeCCU Ha JeOUT Ha KaXJI0OM PEKUME HUCCIIEIOBAHUS U
nepecrpoenuem MJI B koopauHarax
Q =f(AP/Q);
4. sKcTpanosuueil MHIMKaTOPHOM JIMHUY J10 IEpECeUeHus ¢
OCBI0 OpP/IMHAT.
15. | B BbIpakeHUU 17151 CKUH- 1. paanyc CKBaXXUHBI,
(baxTopa mapameTp X 2. NHTEpBaJl BCKPBITHS I1ACTA;
XapakTepu3yeT 3. ko3¢ dunmeHTa BCKPHITHS MJ1acTa;
s _n2 4. NOTyATMHA TPELIUHBI.
Xy
16. | Kakast ocHoBHas u3mueckas | 1. TeMnepaTyponpoBOIHOCTE;
XapaKTepUCTHKa HE(PTIHOTO | 2. MPOHHUIIAEMOCTh;
r1acTa BIMSET Ha TEMIT 3. Ibe30IPOBOHOCTb;
W3MEHEHUS IIaCTOBOTO 4. ruApONPOBOIHOCTb.

JaBJICHUS BO BPEMCHHA




Ne Bonpocsl BapuaHThl 0TBETOB
17. | CHmwKeHne MPOHHUIIAEMOCTH 1. xuMHYecKoe ocakeHre (BbINaACHUE COJICH);
[13I1 B HarHeTaTENBHBIX 2. HaO0yXaHWe TJIMH IPU KOHTAKTe C PHIBTPATOM OYpPOBOTO
CKBa)KMHAX MOXET OBITh pacTBopa;
BBI3BAHO 3. moBpeXACHHUE TOPOJIBI TpU niepdoparmm;
4. HECOBMECTHUMOCTh 3aKaYUBAEMOM KUAKOCTHU C TUIACTOBBIM
bronoM.

18. | Ilpu kakux ycrnoBHsIX 1. mpu yclIOBUU MPUMEHEHUS ypaBHEHUS MbE30IPOBOTHOCTH
BEJIMYMHA «CKUH-d(DeKTay | A THIPBIMYECKUX HCCICIOBAHUN HArHETATEIbHBIX CKBAKHUH,
OyIeT oTpUullaTeIbHOM. KOr'Jla BMECTO JiebuTa JOOBIBAIOIINX CKBAXKUH ( MPUHUMAETCS

pacxos co 3HAKOM «-»;

2. IpH YCIIOBUH, YTO MPOU30IILIA KOJIbMATALUs IPU3a00HHOM
30HBI OyPOBBIM PATBOPOM IIPH IIEPBUIHOM BCKPBITHH;

3. IpH YCIIOBUM HCIIOIB30BAHMS B pacueTax 1o ypaBHEHHUIO
MbE30MPOBOAHOCTA BHECUCTEMHBIX €AMHUI] U3MEPEHUS;

4. Ipu YCJIOBUH, €CIIM TPOHUIIAEMOCTh TPU3a00IHON 30HBI
00J1bIlI€ TPOHUIIAEMOCTH IJIACTA.

19. | 3nauenus ckuH-dpakKTopa, 1. ymepennsie 3arpsizuenus 11311
paBHBbIE 2, CBUJIETENILCTBYIOT | 2. mpoBeneHHbli ['PI1;

0 3. cepbesnble 3arpszHenus 11311
4. mpoBeeHHas KUCIIOTHAs 00paboTKa.

20. | Bpems nepexona ¢ OIHOTO 1. nepuox npocros;
peKHUMa Ha IPYroi 2. mepuoJ] cTaduIn3aIliyg;
Ha3bIBACTCS 3. BpeMs OXKUIaHUS;

4. mpocTOil CKBaKMHBI.

6.3. Onucanue mokasarejeu
HIKAJ OLleHUBAHUSA

U KpUTEepHeB KOHTPOJISI yCIIeBaeMOCTH, ONUCAHME

6.3.1. Kputepnu o1ieHOK NMPOMeKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

Iloporosbliii ypoBeHb
OCBOCHHS

YrayoJaeHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHb OCBOCHHS

«3»
(Y10BJ1E€TBOPUTEJIHHO)

«4»
(xopoiio)

«5»
(oTJAMYHO)

CryneHT He 3HaeT
3HAUUTEIBHOM YacTu
MaTepuana, J0ImycKaeT
CyIIIECTBEHHBIE OINOKH B

CTyneHT moBepXHOCTHO
3HACT MaTepuan
OCHOBHBIX Pa3iesioB U
TeM y4eOHO
TUCITUTIINHBI, JOITyCKaeT

CTyzeHT XOpoIlo 3HaeT

MaTepuai, TPaMOTHO U

110 CYLIECTBY U3J1araer
€ro, J10ImycKas

CTyzeHT B NOJIHOM
00bEMeE 3HaeT MaTepuall,
TPaMOTHO | 10
CYIIIECTBY M3JIaraeT ero,
HE JI0IycKas

HEKOTOPHIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETaX Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
BOIIPOC
Ha BOIPOC
He ymeer Haxoauth WNuorpa naxogut YBepeHHO HAXOAUT Be3ommbouHo HaxoaUT
perieHus: O0IBITMHCTBA pereHmus, pereHus, pereHus,
MPETyCMOTPECHHBIX MIPETyCMOTPECHHBIC MPEayCMOTPECHHBIC MPEeTyCMOTPECHHBIE
porpaMMoi 00ydeHus MporpaMMoii 00ydeHUs IporpaMMoi 00ydeHus porpamMmoi
3aJaHuN 3aJaHui 3aJaHun oOydeHus 3aaHui




Onenka

IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBuHyTHII

«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S5»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)
BonbmmHCTBO IIpenycmoTpenHble [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe
MIPETyCMOTPEHHBIX MPOrpaMMoii 00y4eHust MpOTpaMMOii 00yUIeHHUs OporpaMMoin 00y4eHHsI

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOIHEHO

3aJJaHus BBIITIOJTHCHBI
YAOBJIETBOPUTCIILHO

3alaHus yCIICIIHO
BBITIOJTHCHBI

3alaHus yCIICIIHO
BBITTIOJIHCHBI

Hpumepuaﬂ WKailad OueHUBAHUA 3HAHUI 8 MECMOBOIL ¢0pM€.‘

KosanyecTBO NpaBHWIbHBIX 0TBETOB, % Ounenka
0-49 HeynoBieTBOpUTEIBHO
50-65 Y 1OBIIETBOPUTENHHO
66-85 Xoporio
86-100 OTiM4yHO

6.3.2. Onucanue mMKaJAbl W KPUTEPHEB OLEHMBAHUS /JIsi NMPOBeAeHHS TMPOMEKYTOUHOM
arrecTannu B popMe 321U THI KypPCOBOM padoThI
CTyneHT BBINOJIHAET KypCOBYIO pabOTy B COOTBETCTBUU C IpaMKOM, IPUHATHIM Ha 3aceJaHUuU
kadenpsl. O1ieHKa MOXKET ObITh CHIKEHA 32 HECOOII0/IEHUE YCTaHOBIEHHOTO Kadeapoii rpaduka.

Onenka

Iloporosbliii ypoBeHb

¥Yray0JaeHHblH

IIpoaBuHYyTBI

«2» OCBOEHM YPOBeHb 0CBOEHUS YPOBEHb OCBOEHUS
(HeyHOBJIETBOPHUTEJIBLHO) «3» «4» «5»
(YA10BJ1€TBOPUTEJIHHO) (xopoiio) (oTJAMYHO)

CTyJeHT BBITIOJTHIT

CTyIeHT BBITIOIHUIT
CTyZIeHT BBIIOJIHUT KypCOBYIO paboTy ¢

KYPCOBYIO paboTy
KypCOBYIO paboTy ¢ HEKOTOPBIMU
CTyaeHT He BBIOJIHUI MOJHOCTBHIO B

CYyIIECTBEHHBIMH HE3HAYUTETLHBIMH

KYPCOBYIO pa0oTy B
COOTBETCTBHH C
3amanueM. He Bmageer
TEOPETHIECKUMHU
3HAHUAMM 10 U3y4aeMOil
JUCITUILTAHE.
Heobxomumele
MPAKTHYECKUE
KOMIICTCHIIUU HE
c(hopMUpOBaHEI

omnOkamu. [Ipu 3amuTe
KypCOBOTO IIPOEKTa
JIEMOHCTPUPYET cIabyio
TEOPETUYECKYIO
noAroToBky. Ilpu
pelleHNN 3134,
PeayCMOTPEHHBIX
porpaMMoit yueOHoH
JICIIUTUINHBI, TOMTYCKaeT
HETOYHOCTH,
CYIIIECTBEHHBIE OINOKN

OIIMOKaAMH H
HetouHOoCcTsMU. [Ipu
3aIUTe KypCOBOTO
MPOEKTa JIEMOHCTPUPYET
XOPOIITYIO
TEOPETUUYECKYIO
MOJrOTOBKY. XOpOUIO
CIIPaBJISIETCS C PELICHUEM
3amad,
MIPETYCMOTPEHHBIX
MporpaMMoit yueOHOH
JUICIUTLTAHBI

COOTBETCTBHH C
3ananueM. [Ipu 3anure
KypPCOBOTO IIPOEKTa
JI€MOHCTPHPYET
BBICOKYIO
TEOPETHIECKYIO
MOJATOTOBKY. Y CIIEIIHO
CIIPABIISIETCS C
pelIeHneM 3aad,
NpeayCMOTPEHHBIX
pOrpaMMoi y4eOHOH
JUCTIUTUTAHBI

7. VYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

7.1. Pekomenayemas aureparypa
7.1.1. OcHoBHas IMTEpaTypa

1. ITerpakoB JI.I'. Pa3zpaboTka HEPTAHBIX U TA30BBIX MECTOPOXKICHUM [DIEKTPOHHBIN pecypc]:
VYuebnuk / JI.I'. Ilerpaxos, J.B. Mapaamos, A.B. Makciotun / HannoHanbHBIH MHUHEpaTbHO-CHIPHEBOM
yauBepcutet «l opubiity. CII6, 2016. — 526 c.

http://www.bibliocomplectator.ru/book/&id=71703



http://www.bibliocomplectator.ru/book/&id=71703

http://irbis.spmi.ru/jirbis2/components/com irbis/pdf view/
2. COBpeMeHHBIe METOAbI FI/IIIpO,[[I/IHaMI/IlIGCKI/IX I/ICCJIGI[OBaHI/Iﬁ CKBa’XHH. CHpaBOqHHK I/IH)KeHepa

o uccinenoBanuto ckpaxuH. - M.JI. Kapnayxos, E.M. IlesakoBa. — M., Undpa-Unxkenepus, 2010. —
432c.

http://biblioclub.ru/index.php?page=book view red&book id=144684

7.1.2. lonoJHUTeIbHAS JUTEPaTypa

1. CmrocapeB H.W. I'uaponnaamMudeckue ucciae0Banus He(PTSHBIX CKBAXUH U IUIACTOB: YUueOHOe
nocoboue. — CIIo, CIII'TH, 2002. — 67 c.

2. T'eodusnuecknii W TUAPOJMHAMHUYECKHI KOHTPOJIb METOJOB BO3JICUCTBHS HA 3aJICkKU H
TEXHHYECKOTO COCTOSIHUS CKBXUH TIPU KalMTaIbHOM peMoHTe: yaeOHoe nmocodue. A.K. Sradapos, N.H.
Knemenko, I'.I1. 303yn4, B.I1. OpunnHukoB. — Tromens: TroMI'HI'Y, 2011. — 234 c.

https://e.lanbook.com/reader/book/28292/#2

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. 'uppoauHaMuyeckue METO/Abl MCCIEJOBAHUS CKBAXHMH U IUIACTOB: METOAMUYECKUE YKa3aHUs
IUIsL TIpoBeAeHUsl mpakTuyeckux 3ansatuii / Cankr-llerepOyprckmii ropusiii yausepcuter. Coct.: U.P.
Paymnog. CII6, 2018. 50 c.

2. I'uppoauHamMuyeckre METOJIbl UCCIIEIOBAaHUS CKBAXXUH M IJIACTOB: MeToquuecKue yKazaHus
Ui mpoBeseHus yabopatopHblx 3aHATUH / Cankt-llerepOyprckuii ropusiii yausepcurer. Cocrt.: U.P.
Paymnos. CII0, 2018. 63 c.

3. 'mapoauHaMuyeckre METo/Ibl UCCIeI0OBaHUs CKBaXXHMH M IUIACTOB: MeToauuecKue yKa3zaHHs K
camocrositenbHOM pabote crymentoB / Cankrt-IlerepOyprckuii Topubiii yHHBepcuteT. Coct.: W.P.
Paymnog. CII6, 2018. 37 c.

7.2. Ba3bl JaHHBIX, 3JEKTPOHHO-0MOJIMOTEYHbIe CHCTeMbl, MH(POPMALIMOHHO-CIIPABOYHbIE U

MOMCKOBBIE CHCTEMbI

1. EBponeiickas uugponas 6ubnuoreka Europeana: http://www.europeana.eu/portal

2. lHpopMarimoHHO-N3IaTeIbCKUI IIEHTP IO TEOJOTHMH W HEAPOIIONIb30BAaHUIO MUHHUCTEPCTBA
MPUPOJHBIX pecypcoB U skonoruum Poccuiickoir ®Pepepaunun - OO0 "TEOMH®OPMMAPK"-
http://www.geoinform.ru/

3. UadopmannoHHo-aHATUTHYECKHIA 1IeHTp «Munepam» - http://www.mineral.ru/

4. Koncynprantllnioc: cnpaBoyHO - TMOMCKOBas cucTeMa [DIEKTpOHHBIM  pecypc]. -
www.consultant.ru/.

5. Muposas mudposas 6ubnuoreka: http://wdl.org/ru

6. Hayunas snexTpoHHas 6ubnuoreka «Scopus» https:// www.scopus.com

7. Hayunas snextpoHHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas oubnuoreka «eLIBRARY»: https://elibrary.ru/

https://e.lanbook.com/books.

9. INouckossie cucteMbl Yandex, Rambler, Yahoo u np.

10. Cuctema T'APAHT: »neKkTpOHHBIH TEPUONMYECKHN CIPABOYHUK [DJIEKTPOHHBIA pecypc|
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. DnekTpOHHO-OMOIMOTEYHAST CUCTEMA U3/IaTeIBCKOTO IeHTpa «JIaHb)

13. Dnexrponnas 6udnuoreka Poccuiickoii I'ocynapcrBennoii bubnuorexu (PT'b):

14. Dnextponnas 6ubnuorexa yueOHUKOB: http://studentam.net

15. DnekTponHO-6uGHOoTeunas cucrtema «I5C FOPAUTY» www.biblio-online.ru.

16. Dnextponnas OubnmoreuHas cuctema «HamumonanbHbI 1HGpPOBONH pecypc «PyKOHT»».
http://rucont.ru/

17. DnexTponHo-0mbMoTeyHas cuctema http://www.sciteclibrary.ru/


http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/
http://biblioclub.ru/index.php?page=book_view_red&book_id=144684
https://e.lanbook.com/reader/book/28292/#2
http://www.geoinform.ru/
http://www.mineral.ru/

18. DaekTpoHHO-0MbOaKOTeYHAast cucTeMa Znanium.com http://znanium.com/

19. DiekTpoHHO-OMOJMOTEUHAsT  cuUcTeMa  «YHMBEPCUTETCKAas  OMOJMOTEKAa  OHJIANHY
http://biblioclub.ru/

20. DuekrpoHHo-0ubmuoreuynas  cucrema  «bubamokomiuiekratop»  (OBC  IPRbooks)
http://www.bibliocomplectator.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI

8.1. MaTepuaJIbHO-TeXHHUYECKOE OCHAIIIEHHE Ay IUTOPUIi:

AyIMTOPHHM /ISl IPOBEACHUS JIeKIIMOHHBIX 3aHATHH.

Crenpanu3upoBaHHbIe ayIUTOPUU, UCIOIb3yeMble IIPU NPOBEACHUH 3aHATUN JIEKLIMOHHOTO THUIIA,
OCHAlIEHbl ~ MYJIbTUMEIMNWHBIMM  IPOEKTOPAaMU U  KOMIUIEKTOM  alaparypbl, IO3BOJIAIOIIEH
JI€MOHCTPUPOBATh TEKCTOBBIE U rpadyuyeckre MaTepHalbl.

128 nocaso4HbIX MECT

OchameHHocTh: CTOJI TUCbMEHHBIN — 65 WT., CTyN ayIuTOpHbIA — 128 WT., Kpeciao ayIuTOpHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacrosbHasg — | 1WIT., J1O0CKa HAacTeHHast — 2 wT., komnbiorep 400G1,
N9EBSES — 1 mr., monutop PROLITE TF1734MC-B1X — 1 mr., skpan SCM-4308 — 1 mir., nmpoexTop
XEED WUX6010 — 1 mT., cucrema akyctudeckass Sound SM52T-WH — 8 mr., utakat — 9 mir.

[TepedeHs TMIICH3MOHHOTO MporpaMMHoro oodecnedeHus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky kKommbroTepHOro obopynoBanus», I'K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xommbrotepHoil Texuuku, ['K Ne 447-06/11 ot 06.06.11 «Ha nocraBky o60pyaoBaHus»,
'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py10BaHUS».

60 mocagoYHBIX MECT

OcHatieHHOCTh: CTOJ MUCbMEHHBIN — 31 1WIT., cTyn ayaAuTOpHbINA — 60 WT., Kpecno ayauropHoe — 1
IT., TPUOYHA HACTONbHAs — | IIT., Tocka HanoJbHast MoOuIbHas — 1 mT., HOyroyk 9ONBOAO2-VQ1400
— 1 wr., npoextop XEED WUX450ST — 1 mt., axkpan SCV-16904 Champion — 1 wT., niuakat — 5 wmr.

[lepeuens NUIIEH3MOHHOTO TporpaMMHOro obecmneueHus: Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha moctaBky koMmbroTepHOTr0 000pynoBanus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocTtaBky
KomImbloTepHoro oOopynoBanusiy, 'K Ne 671-08/12 or 20.08.2012 «Ha moctaBky HpOAYKLUNY,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
Microsoft Office 2007 Professional Plus, Microsoft Open License 46082032 ot 30.10.2009, Microsoft
Open License 46822807 ot 22.12.2009, Microsoft Open License 46431107 ot 22.01.2010, Microsoft
Open License 45207312 ot 03.03.2009.

28 mocaJoYHBIX MECTa

OcHaiieHHOCTh: CTOJI MUCBMEHHBIN — 15 1IT., CTyN ayAUTOpHBIN — 28 WT., Kpecio ayautopHoe — 1
mIT., TpuOyHa HacToMbHas — | MIT., TOCKa HAacTeHHast — 1 IIT., IU1akar — 5 mrT.

32 mocagoYHBIX MecTa

OcHamienHocTb: CTOJ MUCbMEHHBIN — 17 WT., CTyN ayIuTOpHBIN — 32 1T., Kpecio ayauTtopHoe — 1
IT., TPUOYHA HAacTONMbHAS — | TIT., TOCKA HACTEHHAs — | IIT., I1akat — 7 IiT.

16 nmocagouHBIX MecTa

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBIHA 11 CTyAeHTOB (THIl 4) - 3 IIT., CTOJ KOMITBIOTEPHBIN IS
CTY€HTOB (THI 6) — 2 IIT., CTOJI KOMIBIOTEPHBIN AJIs CTYA€HTOB (THIl 7) — 1 MmT., Kpecio mpenoaBaTens
(ceTka, mBeT YepHBIM) — 17 mT., [J0CKa HamodbHas MoOWJbHas Oeylas MarHUTHO-MapKepHas
«Magnetoplan» 1800Mmx1200mMm - 1 mT., MoHOOTIOK Lenovo M93Z Intel Q87 — 17 mt., minakat — 5 .

Hoctyn k ceru «VHTepHET», B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00PAa30BaTEIbHYI0 CpEay
YHusepcurera.

[lepedyeHr mUIEH3MOHHOTO mMporpaMMHoOro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, JloroBop Ne559-06/10 ot
15.06.2010 «Ha moctaBky mporpammuoro obecrnedenusi», Autodesk product: Building Design Suite
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Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBoGomno pacmpoctpansemoe I10),
Quantum GIS (cBobogHo pacmpoctpansiemoe I10), Python (cBoGomuo pacmpoctpansemoe I10), R
(cBobomHO pacmpoctpansemoe I10), Rstudio (cBobomno pacmpoctpansiemoe I[10), SMath Studio
(cBoGomHO pacmpoctpansiemoe [10), GNU Octave (cBob6oaHO pacnpoctpansemoe 110), Scilab (cBo6oaHO
pacmpoctpansemoe I10).

AYAUTOPHHM /ISl NPOBEJAEHUS NPAKTHYECKHX 3aHATHIA.

Crieunanu3upoBaHHbIE ayIUTOPUHU, UCTIOIb3YeMble MPHU MPOBEACHUU 3aHIATUN JIEKIMOHHOTO THUIIA,
NPAKTUYECKUX 3aHATUH, OCHAIIEHBl MYJIbTHUMEAMMHBIMH IPOCKTOPAMH M KOMIUICKTOM aImapaTypebl,
MO3BOJISIIOIIEH JJIEMOHCTPUPOBATh TEKCTOBbIE U IpadyecKue MaTepuabl.

128 nocaso4HbIX MECT

OcHatieHHOCTB: CTOJI TUCBMEHHBIN — 65 WT., CTYJ ayaAUTOPHBIN — 128 1IT., Kpecao ayauTopHOE —
1 wmr., TpubyHa — 1 mrT., TpuOyHa HacTodbHast — | mT., JOCKa HacTeHHas — 2 mT., Komnblotrep 400G,
NOE88ES — 1 mrt., Mmonutop PROLITE TF1734MC-B1X — 1 mr., 3kpan SCM-4308 — 1 mT., mpoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckass Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[TepedeHs MMIICH3MOHHOTO TporpamMMHoro obdecnedeHus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha mocTaBky kommbroTepHOro obopynosanus», I'K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xommnbrorepHoit Texuuku», 'K Ne 447-06/11 ot 06.06.11 «Ha nmocraBky o6opynoBaHus»,
'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py10BaHUS».

60 mocagoYHBIX MECT

OcHaiieHHOCTh: CTOJ MUCbMEHHBIN — 31 1WIT., Ty ayaAuTopHbId — 60 WT., Kpecno ayauropHoe — 1
LIT., TPUOYHA HACTOJIbHAS — | IIT., TocKka HanoJbHast MoOuIbHas — 1 mT., HOyroyk 90NBOAO2-VQ1400
— 1 wr., mpoextop XEED WUX450ST — 1 mrt., sxkpan SCV-16904 Champion — 1 mwr., miakar — 5 mr.

[TepedeHs JMIIEH3MOHHOTO MporpaMMHoro ooecnedenus: Jloropop Ne 1105-12/11 or 28.12.2011
«Ha mocraBky kommnbroTepHoro obopynoanus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KomIbloTepHoro obopynoBanusiy, 'K Ne 671-08/12 or 20.08.2012 «Ha moctaBky HpOAYKLUNY,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
Microsoft Office 2007 Professional Plus, Microsoft Open License 46082032 ot 30.10.2009, Microsoft
Open License 46822807 ot 22.12.2009, Microsoft Open License 46431107 ot 22.01.2010, Microsoft
Open License 45207312 ot 03.03.2009.

28 mocaJoYHBIX MECTa

OcHaiieHHOCTh: CTOJI MUCBMEHHBIN — 15 1IT., CTyN ayAUTOpHBINA — 28 mT., Kpecio ayautopHoe — 1
1IT., TpHOyHa HacToNbHAs — | MIT., TOCKa HacTeHHast — 1 1IT., Iu1akar — 5 mrT.

32 mocaJ0YHBIX MecTa

OcHameHHocTb: CTOJ MUCbMEHHBIN — 17 WT., CTyN ayAuTOpHBINA — 32 1IT., Kpecio ayautopHoe — 1
1IT., TpuOyHa HacToJIbHAs — | IIT., JOcKa HacTeHHast — | WT., T1akat — 7 mrT.

16 mocagoyHBIX MecTa

OcHaiieHHOCTh: CTOJT KOMIBIOTEPHBIN A7 CTYAEHTOB (THH 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN s
CTY€HTOB (THI 6) — 2 IIT., CTOJI KOMIBIOTEPHBIN AJIS CTYAEHTOB (THI 7) — 1 MIT., Kpecio mpenoaBaTens
(ceTka, mBeT YepHBIM) — 17 mT., [J0CKa HamodbHas MoOWJbHas Oeylas MarHUTHO-MapKepHas
«Magnetoplan» 1800Mmx1200mMm - 1 mT., MoHOOTOK Lenovo M93Z Intel Q87 — 17 mt., mnakat — 5 mrT.

Hoctyn k ceru «VHTepHET», B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00PA30BATEIbHYIO CpEAy
YHusepcurera.

[lepeuenp nHMIIEH3MOHHOTO mporpamMMHoro obOecneudenusi: Microsoft Windows 7 Professional,
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, loroBop Ne559-06/10 ot
15.06.2010 «Ha moctaBky mporpammuoro obecrnedenusi», Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBoGomHo pacmpoctpansemoe [10),
Quantum GIS (cBoboguo pacmpoctpansiemoe I[10), Python (cBoGomuo pacmpoctpansemoe I10), R
(cBobomHO pacmpoctpansiemoe I10), Rstudio (cBobomuno pacmpoctpansiemoe I[10), SMath Studio



(cBo6omHO pacnpoctpansiemoe [10), GNU Octave (cBoboaHo pacnpoctpansiemoe [10), Scilab (cBoGoaHO
pacmpoctpansiemoe [10).
8.2. IloMemmeHUs IJIA CAMOCTOSITEIbHOM PadoThI:

1. OcHaleHHOCTh TMOMEUICHUS I CaMOCTOATEIbHOU paboTel: 13 mocamounbix mecT. CTynm —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmT., mikadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 wr., APM yuebnoe IIK (MonutOp + cucremusiii 610k) — 14 mT. Joctynm k cetn «MHTEepHET», B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHsb MUIIEH3MOHHOTO TporpamMmmHoro odecmneueHus: Microsoft Windows 7 Professional:T'K
No 1464-12/10 ot 15.12.10 «Ha nmoctaBky kommnbsrotepHoro ooopyaosanusi» I'K Ne 959-09/10 ot 22.09.10
«Ha mocraBky xommbiorepHoit Texaukm» 'K Ne 447-06/11 ot 06.06.11 «Ha moctaBky o0opynoBaHHs»
I'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky obopynoBanusi» orosop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKy KOMIBIOTEPHOro oOopymoBaHusi», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KoMIIbIOTepHOTro 06opynoBanus» I'K Ne 671-08/12 ot 20.08.2012 «Ha nocraBky mpoaykuuu», Microsoft
Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012 .

Kaspersky antivirus 6.0.4.142

2. OcHaIlleHHOCTh TOMEIIEHUS ISl CaMOCTOSATENbHOU paboThl: 17 mocamounbix mect. Jlocka amns
nuceMa MapkepoM — 1 mr., paboume Mmecta cTyAeHTOB, obopynoBanHble [IK ¢ nmoctymom B cerb
yHuBepcuTeTa — 17 mT., MynbTuMenuitHelii nipoektop — 1 mt., APM mnpenopaBarens ansi paGoThl ¢
MyabTEMERA — | mT. (CHCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), cToi — 18 mT., cryn — 18 mt. doctyn
cetu «HTepHET», B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp JMIEH3MOHHOTO MporpamMmHoro obecreuenus: OnepanuonHas cucrema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha mocTaBKy KOMIIBIOTEPHOTO 000PYIOBAHHUS.

Onepannonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHallleHHOCTh TOMEMICHHs AJIi CaMOCTOATEIbHOW paboThl: 16 mocamounbix MmecT. Cron
KOMITBIOTEPHBII Ui CTYyIeHTOB (THIl 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTyAeHTOB (T 6) — 2 mT.,
CTOJI KOMIBIOTEPHBIN I CTYACHTOB (TN 7) — 1 mT., Kpecno mpemnojaBaTens (CeTKa, IBET YEPHBIN) —
17 wrt., nocka HamoJapHas MOOUIIbHAs Oernas MarHUTHO-MapkepHas «Magnetoplan» 1800mMM*1200mm - 1
mt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mit., mmakar — 5 mr. Joctynm k cetn «VHTEpHET», B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CpPEy Y HUBEPCUTETA.

[Tepedenp aMIIEH3MOHHOTO TMporpamMmHoro obecnedenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.

CoreIDRAW Graphics Suite X5 J[loroBop Ne559-06/10 or 15.06.2010 «Ha mocTaBky
IIPOrPaMMHOT0 00eCTIeUeHUs.

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansemoe [10), Quantum GIS (cBob6ogHO
pacmpoctpansemoe [10), Python (cBob6omuo pacmpoctpansemoe I10), R (cBoGoaHO pacmpocTpansemoe
I10), Rstudio (cBobGomno pacmpoctpansemoe [10), SMath Studio (cBobomno pacmpoctpansemoe I10),
GNU Octave (cBoboano pacnpoctpansemoe [10), Scilab (cBo6oaHo pacnpoctpansemoe [10).

8.3. [lomemmeHus A1 XpaHeHUs] U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000Py10BAHMSA:

1. Ilentp HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U CPEACTB OOYUECHHUS:

OcCHaIIeHHOCTb: MEePCOHAIBHBIM KOMITBIOTEp — 2 MT. (JocTyn K cetu «MHTepHeT»), MOHUTOp —
4 mIT., CETeBOM HaKOMHUTENb — | IIT., UCTOYHHK OecrnepeOONHOro MUTaHWs — 2 IIT., TEJIEBU30D
ia3MeHHblii Panasonic — 1 mir., touka Wi-Fi — 1 mT., nasuibHas ctaHiust — 2 IIT., Apelb — 5 IIT.,
nepdoparop — 3 mT., HAOOP MHCTpyMEHTa — 4 IIT., TECTep KOMIBIOTEPHON CeTH — 3 mIT., OaJIOH CO
CKaTbhIM ra3oM — | MIT., Macta TerIonpoBoAHas — 1 mWrT., neuiecoc — 1 mIT., paaAnocTaHuus — 2 mIT., CTOJ —



4 mt., TymM0a Ha KoJiecukax — 1 IIT., MOACTaBKa Ha Kojecukax — | mT., mkad — 5 mT., Kpeciao — 2 MmiT.,
nectanna Alve — 1 mr.

[Tepeuens IUICH3HOHHOTO MporpamMmmuoro obecmedenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
60799400 ot 20.08.2012)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (lorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. llenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUNA U CPEICTB O0yUYEHUS:

OcHameHHoCTh: CTON — 5 WIT., CTyA — 2 IT., KPeciIo — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmmbloTep — 2 mT. (moctynm kK cetu «MHTepHET»), MOHMTOp — 2 mT., M®Y — 1 mT., TecTep
KOMITBIOTEPHOM ceTu — | mT., 0aJUIOH CO CKATHIM ra3oM — | wT., mypymnosept — 1 mrT.

[Tepeuens IUICH3MOHHOTO Mporpammuoro obecmedenus: Microsoft Windows 7 Professional
(JTunensuonnoe corsamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010)

AHTuUBHpYycHOEe TmporpamMmMmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LlenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPECTB OOyUCHUS:

OCHaIIEeHHOCTh: CTON — 2 MIT., CTYNbs — 4 mWT., Kpecao — 1 mr., mkad — 2 mT., nepcoHaTbHBIIA
koMmmbloTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mr., KOJOHKH
Logitech — 1 mrt., Tectep kKoMmmblOTEpHOU ceTh — | mT., Apenb — 1 wr., Tenedon — 1 mrT., HAOOP PyUHBIX
WHCTPYMEHTOB — | mIT.

[lepeueHp JMIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional
(JIuniensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecreyeHme:
1. Microsoft Windows 8 Professional
2. Microsoft Office 2007 Standard
3. Ilporpammuoe obecrieuenne Kappa 21204-190214
4. ITporpammHoe obecnieuenne «Monutopunr I'JIUCy»
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