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PaGouass mnporpamma aucUMIUIMHBI «['eoU3MUYecCKre METONIbI HCCIEIOBaHUS
CKBaXXHMH» pa3paboTaHa:

— B cootBercTBUH ¢ TpeboBanusmu PI'OC BO — OakanaBpuaT 1o HAmpaBICHHIO
noarotoBku 21.03.01 «HedTterazoBoe aeno», yrBepKIeHHOro nprukazoM MunoOpHayku Poccun
Ne 96 ot 09.02.2018;

— Ha OCHOBaHMHM Yy4eOHOro IIaHa OakajaBpuara IO HANPABICHUIO MOJTOTOBKH
21.03.01 «HedrerazoBoe neno», HaMPaBICHHOCTh (TIPOGHiIb) «IKCIUTyaTauss 1 00CTyKUBAaHUE

00BEKTOB 00BN HEPTH.

CocraBuTeinb: K.T.H., goueHt ['.JI. ['openuxk

PaGouasi mporpamma paccMOTpeHa M 0100peHa Ha 3acenaHuu Kadeapbl reou3uku

ot 31 suBaps 2022 r., mpotokon Ne 10.

3aenyronumii kagenpoit J.T.-M.H. A.C. Eropos

Pa6ouasn InporpamMmma corjiacobaHa:

HauansHuk ynpaBneHus yaeOHo-
METOAUYECKOT0 00€eCIIeYeHU k.T.H. MBanona II.B.
00pa30BaTenbpHOTO Mpoliecca




1. IEJIM ¥ 3AJIAYM TUCTUTIINHEI

Lenpto mpenopaBanusi Kypca «l'eoduznyeckre METOIbI HCCIEIOBAHUS CKBAXHHY» SBISETCS
NpUOOpETeHNE CTYACHTAMU 3HAHMKH O (DPU3MYECKMX OCHOBAX re0(pH3MYECKUX HCCIEIOBAHUHA CKBaXKHH,
Oypsmuxcs Ha HeTh U Ta3.

B cootBercTBHM C TpeOoBaHUSAMH K OOpa30BaHHOCTH OakajaBpa, B pe3yibTaTe H3y4YCHUS
TEOPETHUECKOTO Kypca U TPOXOXKICHUS JIAOOpAaTOPHOIO NPAKTHKyMa CTYACHTHl HPHUOOPETAIOT
HEOOXOAUMBIA 00BEM 3HAHUH O (PU3MUECKUX OCHOBAX PAa0OTHI CKBAKWHHBIX MPUOOPOB, METOJUKU U
TEXHOJIOTUU BBIITOJHEHUS! Te0(U3NYECKUX METOAOB HCCICIOBAHMH CKBAXHH, PAa3JIMYHBIX METOJax
KapoTaXka, HCIOJIb3YeMbIX B pa3M4yHbIX oOTpacisx reo¢usuku. CTyaeHT [ODKEH TOJIYyYUTh
IpeACTaBICHHE OO0 OCHOBHBIX HANpABICHUAX M METO/AaX HAYYHBIX M NPHUKIAAHBIX HCCICIOBAaHUN
CKB)XMH U OKOJIOCKBR)KHHHOT'O IPOCTPAHCTBA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuuminza «eopu3nueckne METOABI HCCICNOBAHUA CKBOKUH» OTHOCHTCS K YacCTH,
dbopMupyeMoil  ydyacTHUKaMH  OOpa30BaTelIbHBIX  OTHOUICHMH  OCHOBHOH  mpodeccHOoHaNbHOM
oOpasoBarelbHON TMporpaMMbl 10 HampaieHuto mnoarotoBku 21.03.01 «HedrerazoBoe nemnoy,
HaIPaBJICHHOCTD (MPOQIIIh) «IKCILTyaTaIusi U 00CITy>)KUBAaHHE 0OBEKTOB JIOOBIYH HEPTH» M U3y4aeTCs B
8 cemectpe.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPBIX HENOCPEACTBEHHO Oazupyercs AMCLUILIMHA
«HanMeHoBaHUE NUCHUIIIUHBDY SBISIOTCS «Dusukay, «MartemaTuka», «['€olorus U JUTOJOTHS»,
«OcHOBBI reo(n3uKH (CKBaXHHHAS)», «Dr3nka HeTIHOTO U ra30BOTO IUIACTAY.

Oco0OeHHOCTBIO JTUCHUIUIMHBL  SBJSETCS MONydyeHHe HHPOpMaMK O XoAe pa3paboTKu
MECTOPOKIEHHUM YIiIeBOJIOPOAOB, O TEXHUUYECKOM COCTOSIHUM CKBaXUH. BaKHO OTMETUTH NMpUMEHEHHE
COBPEMEHHBIX, (PU3MYECKHX METOJOB HCCIEAOBAHUS TOPHBIX MOPOJ, KOTOpPHIE HCHOJB3YIOTCS IS
re0JOrM4eCKOro M3y4YeHHUs pa3pe3oB, IMPOWJCHHBIX CKBaKMHAMH, BBISBICHHMS W OLEHKHM 3aIlacoB
IOJIE3HBIX HUCKOMAEMBIX.

3. INIAHUPYEMBIE PE3YJbTATHI OBYYEHHUS 1O JUCIHUIIJIMHE (MOJY.JIIO),
COOTHECEHHBIE C ILIAHUPYEMBIMU PE3YJBTATAMHU OCBOEHHUS OCHOBHOM
MPOPECCHUOHAJIBHOM OBPA3OBATEJBHOM TPOT'PAMMBbBI

[Tpouecc n3yyeHus: TUCHUILINHBI «I eopu3nyecKkue MEeTOIbl UCCIeI0BaHUS CKBAXXUHY HalpaBiIeH
Ha (OPMHUPOBAHUE CIETYIOIUX KOMIIETEHIIHN:

®opmMupyemble KOMIIETCHIIUH
no ®T'OC BO OcHoBHbIE MOKa3aTeu
OCBOCHMA
Conepxanue Kon
NPOrpaMMbl JHCHUTIUHBI

KOMIIETCHIIUH KOMIICTCeHIIUH
CnocoOHOCTh OCYIIECTBIISATh [IKC-1 [IKC-1.2. VYMerp mpu B3aUMOJEUCTBUU C
u KOPPEKTHPOBATH CEpPBUCHBIMM KOMIIAHHUSIMH M CIEHUAINCTAMU
TE€XHOJIOTUYECKHE TEXHUUYECKUX CITY’KO KOPPEKTUPOBAThH
npoliecchl HeTerazoBoro TEXHOJOTMYECKHE MPOLECCHl C YYETOM pPEaJIbHOU
MIPOU3BOJICTBA B CUTYyalluu
COOTBETCTBUU C [IKC-1.3. Buagerp HaBblKaMM pPYKOBOJCTBA
BbIOpaHHOM cdepoit MIPOU3BOJICTBEHHBIMU Iporeccamu c
npodeccuoHaIbHON MIPUMEHEHHEM COBPEMEHHOT0 000py10BaHUs U
JESATEIIBHOCTH MaTepHajoB




®opMupyemMble KOMIIETEHIINH

no ®rocC BO OcHoOBHbBIE MOKA3aTeH
OCBOEHHA
Conep:xkanue Kon
NPOrpaMMbl THCHUTLTHHBI

KOMIETEeHIIUH KOMIeTEeHI[HH
Cnoco6HOCTH 0POPMIIATH [TIKC-5 ITIKC-5.1. 3HaTh TTOHSATHS u BU/IBI
TEXHOJOTUYECKYIO, TEXHOJOTHYECKOH,
TEXHHYECKYIO, TEXHUYECKOH M TMPOMBICIIOBOM JOKYMEHTAIlUU H
MIPOMBICIIOBYIO npeabsaBIsieMble K HUM TpeOOBaHUS
JOKYMEHTALUIO 110 [IKC-5.2. 3Hare Buabl U TpeOOBaHUA K
00CITyKUBAaHUIO u OTYETHOCTH, OCHOBHBIE OTYETHBIE JOKYMEHTHI,
JKCIUTyaTaluu CpOKHU MIPEIOCTABIICHUS, QJIITOPUTMBI
00BEKTOB HedrerazoBoi (hopMHUPOBaHKS OTUYETOB
OTpaciu B [IKC-5.3. VYmerp QopmupoBaTh 3asiBKU Ha
COOTBETCTBUHU C BBIOpaHHOI IPOMBICTIOBBIE UCCIIEJIOBaHMSI, MOTPEOHOCTh B
cthepoit MaTepHraiax
npodeCcCHOHAIbHON TIIKC-5.4. Bnaners HaBbIKAMH BEICHUA
JEeSITEIIbHOCTH MPOMBICTIOBON JOKYMEHTAIIMH U OTYETHOCTHU

4. CTPYKTYPA U COJAEPKAHUE JUCIIUITJIMHBI

4.1. O0beM TUCHUILINHBI U BHbI y4eOHOH padoThI

OOmmiasi TPYAOEMKOCTh JTUCIUILTHHBI
cocTaBidaeT 3 3aueTHble enuuuibl, 108 ax. gacos.

«I GO(I)I/ISI/I‘IGCKI/Ie MCTOABI

HCCIICAOBAHUA CKBAXHUH»

B AK. 4achl 10
Bup yueOHoit padoTbl cero a. cemecTpam
4acoB 3
AyIUTOpHBIE 3aHATHS, B TOM YHCJIE: 50 50
Jlexun 20 20
[Tpaktnyeckue 3anstus (I113) 20 20
Jlaboparopusbie pabotsl (JIP) 10 10
CamocrositesbHas padora crygentos (CPC), B Tom unciae 22 22
BrinonHenue KypcoBoii paboThl (IPOEKTa) - -
[TonroToBKa K CEMHHAPCKUM 3aHITHSIM - -
[ToaroToBka K NPAKTUYECKUM 3aHATUSIM 11 11
[ToaroroBka k 1a00OPaTOPHBIM 3aHATUSM 11 11
Bua npomekyTOYHOM aTTECTALUM: IK3AMEH 36 (9) 36 (9)
O01mas Tpy10eMKOCTb JHCHUILIHHBI aK. Yac. 108 108
3a4. e/l. 3 3

4.2. Copepxanue JTUCUMIIIMHBI
Y4eOHBIM MJIaHOM MPETyCMOTPEHBI: JEKIWU, MPAKTUYECKUE 3aHATHS, JTabopaTopHbie paboThl U

camocTosITeNbHas padoTa.



4.2.1. Pa3gennl AMCHUILJIMHLI M BUABI 3aHATHI

Bujanl 3anaTuit
2 o @ s g
S 2.2 : E
N H g E | 2E 23 s X
auMEHOBaHUE pa3Je/ioB < = ; ; e 5 ; 5
n/n = = == 8% S =
e = § S| o = o =
S 2 | & $3
1~ = = S 8
1 OO61mure Bompochl TeohU3NISCKUX UCCIEI0BAHNN 4 5 i 5
CKBa)XMH
2. |9nexrpudeckue u aekTpoMarHuTHbie MeTo sl [TUC 12 4 6 2
3. |PagunoaktuBHble 1 HETpoHHBIE MeTOAbI [ C 12 6 4 2
4. |lIpoumne metons 'NC 32 4 4 10 14
5. |CkBaxkuHHas reodusnka 12 4 6 2
Hroro: | 72 20 20 10 22
4.2.2. Conep:kaHnue pa3iejoB JUCHUILIHHBI
Ne HaunmeHnoBanue TpyroeMkocThb
i paszaena Conep:kanue JeKUMOHHBIX 3aHATHI B aK. yacax
JAUCHHUILIMHBI
1. | OOue Bompockl OCHOBHBIE ~ TOHATUS  HPOMBICIIOBOH  TI'eO(U3HKH. 2
reo(u3n4ecKux Knaccugpukanus meronoB I'MC. Pemaembie 3anaum.
HCCIeA0BaHUN Amnmnaparypssie komrekcsl [C.
CKBaYKUH
2. | DnexTpuyeckue u | [IpuHIMNBL  U3MepeHMs,  Kaxylleecs  YAEIbHOE 4
AJEKTPOMAarHUTHBIE CONPOTHBIIEHUE TOPHBIX MOpOJ. BiusHuE CKBa)KUHBI.
meroasl [ IC KC u IIC. bokoBoe kapotaxxnoe 3oHaupoBanue (bK3).
Meroasl (hOKyCHpPOBKHU TI0JIs1 (BK, HK).
KoMIuiekcupoBanue METOI0B.
3. | PagnoaxTruBHBIE u | 'amma-kapoTax: WHTETPaJTbHbIN u 6
HEHUTPOHHBIE METOJBI | CIEKTpOMeTpuYeckuil. AnnaparypHbiii komiuieke ['K.
ic Hevitponnsie metonsr kaporaxa. HHK, MHHK, HI'K,
HNHI'K, C/O xaporax. AnmapaTypHble KOMILIEKCHI.
Pemaembie 3amaun. HccnepoBaHue —I€MCTBYIOIIMX
ra3oBbIX CKB&KWH METOJaMU HEUTPOHHOIO KapoTaxka
0e3 raymnieHus ckBakuH. KomriekcupoBaHue sifiepHO-
dbusmyeckux  MeToNmoB. V3MepeHume ecTECTBEHHOU
PaaMOaKTUBHOCTH TOPHBIX MOpoJ. Metoasl n3mMepeHuit
BBI3BAHHON  (HABENEHHOM)  paJMOaKTUBHOCTH  CO
CTallMOHAPHBIMU U HMMIYJIbCHBIMH  HCTOYHHUKAMH.
Ammnaparypa 'K, T'KC, I'TK, HT'K, HHK, UHHK wu np.
JUIS  pELIEHWs  Pa3IMYHBIX  TIEOJIOTUYECKUX U
TEXHUYECKHUX 3aJa4 IO OIpPEAENIEHUs IOPUCTOCTH,
He(TEera30HACHIIICHHOCTH, A(P(GEKTUBHON MOUIHOCTH,
TJIMHUCTOCTU M JPYTUX (MIBTPALMOHHO — €MKOCTHBIX
I1apaMeTpPOB NPOAYKTUBHBIX IJIACTOB.
4. | Ilpoune metonel 'MIC | I3MepeHre KpUBU3HBI TPACKTOPUHM, TEMIEPATYpHI, 4
YI€IIHOTO 3JIEKTPUYECKOTO CONPOTHUBIICHHUS
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e HaumeHoBanme TpynoeMkocTh
/i pasjaena Coaeprxanue JIeKIIMOHHBIX 3aHATHH B aK. yacax
AUCHHUILIMHBI
IIPOMBIBOYHOM  JKUAKOCTH, JAMAMETpa  CKBAXKHUHBI,
HaKJIOHa IIACTOB, COCTOSIHMS OypOBOTrO MHCTPYMEHTA,
oOcasHOM  KOJIOHHBl M  KayecTBa  IIEMEHTaXa,
neQeKTOCKONHUS, JMKBUIAIMS aBAPHUMHBIX CHUTYallHid,
BCKPBITHE IPONYKTHBHBIX IUIACTOB M MX OCBOEHHUE.
KoMmriekcHpile ¥ KOMOWHUPOBAaHHBIE — MPHOOPEI.
TexHonOrNa NpoBeNCHNU U3MEPEHUN. YBS3Ka JaHHBIX
u3MepeHuil mno riyOuHe. VHTeprperanmus JaHHBIX
KOMIUIEKCHBIX U3MEPEHUU (JtuTONOrHYecKoe
pacujeHEHHEe TIE€O0JOTMYECKOro pas3pes3a, BbIICICHUE
IIPOAYKTUBHBIX  IUIACTOB,  OLICHKA  IOJCYETHBIX
1apamMeTpoB U Jp.)
5. | CkBaxuHHas BeprukanbHoe — ceifcMuyeckoe — IpoQHIMpPOBaHUE. 4
reo(usuka. PanuoBonHOBOE IIPOCBEUYHMBAHHUE. MeTtobl
aKyCTMUECKOr0 KapoTa)ka Ha IPEJIOMIIEHHBIX H
OTpaXKCHHBIX BOJHaX. Perucrpanus moJIHOM BOJHOBOU
KapTUHBI, TPUMEHEHHUE  METOJOB  aKyCTUYECKOU
nementoMerpu. CKBaXMHHAasT MarHUTOpasBeAKa W
IpaBUpa3BEJIKA.
Hroro: 20
4.2.3. llpakTuyeckue 3aHATHA
Ne . TpyroemkocTs
Paszpnen TemaTnka NpaKTHYeCKUX 3aHATHH
n/n B aK. yacax
[Ipu3Haky KOJJIEKTOPOB MO JaHHBIM JIEKTPUUECKUX METOJI0B
1. Pasgen 2. 6
KapoTaxa.
5 Pasen 3. [Ipuznaku KOIIIEKTOPOB 110 IAHHBIM raMMa-KapoTaxa, TaMMa- 4
raMma KapoTayka, HSHTPOHHOT'O KapoTaxa.
3. Pasnen 4. | [Ipu3Haku KOJUIEKTOPOB IO JTaHHBIM KaBEPHOMETPUHU. 4
Pacuet k03¢ (hUIIMEHTOB MOPUCTOCTH KOJIEKTOPOB MO JJAHHBIM
4 Passer 5. aKyCTMUYECKOI'0 KapoTaxa, raMMa-KapoTaka, TaMMa-raMMa 6
KapoTtaxka. [loaroToBka onepaTuBHOIO 3aKJIIOUEHUS 110
CKBaYKUHE.
Hroro: 20
4.2.4. JlaGopaTopHblie padoThI
Ne Pasnen TemaTtuka 1a6opaTopHbIX padoT Tpynoemxocts
n/n B aK. yacax
1. Pe3uctuBumerpus. 4
2. Pasnen 4 NuknuHomeTpust 2
3. TepmomeTpust 2
4. KasepHnomerpusi. 2
Hroro: 10




4.2.5. KypcoBasi pa6oTra (IpoeKT)
KypcoBbie paboThl (IPOEKTHI) HE PETyCMOTPEHBI.

5. OBPA3BOBATEJIBHBIE TEXHOJIOT A

B xoz1e 00yueHust mpuMeHsoTCS:

JlekuuM, KOTOPBIE SBJIAIOTCS OJHUM U3 BOKHEHIINX BUIOB YUEOHBIX 3aHATHIA U COCTABIISIIOT OCHOBY
TEOPETUYECKOH MOATOTOBKU 00YYarOIINXCS.

Ilenu NeKIMOHHBIX 3aHATHIA:

-laTh CUCTEMaTU3UPOBAHHbIE HAy4YHbIE 3HAHUS 110 AUCLUIUIMHE, aKIEHTUPOBATh BHUMAHHME Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBATh AKTUBHYIO I103HABATENIbHYIO JIESTEIBHOCTh OOYYarOIIUXCsl, CII0COOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBIIICHUSL.

IpakTnyeckue 3ausaTUs. L{enb NpaKTUYECKUX 3aHSITHIA:

- 3aKpEIUTh 3HAHMUS, [T0JyYEHHbIE Ha JICKIIMOHHBIX 3aHATHSIX;

- HAy4uTb MOJATOTABIMBATH 3aKIIOYEHUS MO CKBAKUHAM, OINPEIEIATh I€OJIOTMYECKOE CTPOCHUE U
PacCUMTHIBATh MOJICUETHBIE TapaMETpPhI.

JlaGopaTopHsbie padotbl. Llenu 1abopaTopHbIX padoT:

-yIIIyOUTh M 3aKpPEeNUTh 3HAaHMSA, NOJYyYEHHbIE Ha JIEKUUSIX U B MPOLECCe CaMOCTOSATENbHON padoTh
o0ydaroImmxcst ¢ y4eOHOM 1 HAYYHOH JIUTEPATYPOIi;

-00ecIeunTh KHBOE, TBOPUECKOE OOCYXJIeHHe ydeOHOro mMarepuaia B (opMme AUCKYCCUH, OOMEHa
MHEHHUSIMH 110 pacCMaTPUBAEMbIM BOIIPOCAM.

Koncyabranum (Tekymias KOHCYJbTAallMs, HaKaHyHE OHK3aMEHa) SBIAIOTCS OIHOW u3 (opM
PYKOBOJICTBA y4eOHOI pabOTON OOYYarOIIMXCSl M OKa3aHWS UM TIOMOIIM B CAaMOCTOSITEJIBHOM H3YyYCHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAIMY UMEIOIIMXCS POOETIOB B 3HAHUSAX, 3310JDKEHHOCTEN 10 TEKYIIUM
3aHSATHSM, B TIOATOTOBKE ITMCEMEHHBIX Pa0OT (IIPOCKTOB).

Tekymiue KOHCY/IbTallMM TPOBOJATCS INpernojaBaTeeM, BEIYIIMM 3aHITUS B y4eOHOW Tpymre,
Hay4HBIM PYKOBOJIUTEJIEM M HOCAT KaK MHIUBHIyaIbHbINA, TAaK U TPYIIIOBON XapakTep.

CamocrosiTejibHasi paboTa o0y4alomMXcsl HalpaBjieHa Ha YIJIyOJieHHWEe M 3aKpeIuleHHE 3HaHWM,
MOJYYEHHBIX Ha JIEKUUSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIBHOTO AaKTHBHOIO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENBHBIX 3HAHUM, MOATOTOBKY K IPEJICTOSIIMM Y4eOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA JJIsd TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTN,
MNPOMEXYTOYHOM ATTECTALIMU IO U'TOT'AM OCBOEHUSA JUCIATLIIAHBI

6.1. Oyenounvie cpedocmea 0na CaAMOCMOAMENbHOU pPAOOMBL U MEKyWez0 KOHMpPO.s
ycnegaemocmu

Paszgea 1. O0mue Bonpochl reopu3nuecKuX UCCIEI0BAHNN CKBAKUH

1. Kakoe mecto 3anumatot 'IC cpeau apyrux orpaciei pa3Be1ouHON reopu3nKu

2. Ha3oBHTE OCHOBHBIE y3JIbI CKBAKHHHOHN TEIEMETPUIECKON CHCTEMBI?

3. Kakme ycrpoiictBa BKIIO4aeT B ce0s CIYCKO-TIOJbEMHOE OO0OpYAOBaHHE KapOTaKHBIX
CTaHIUI?

4. JlaiiTe XapaKTEPUCTUKY YCIOBUHN IKCIUTyaTallMA CKBaKHHHBIX IIPUOOPOB?

5. Kakue TexHMuYecKkre XapaKTepUCTUKH CKBaXKUH M3ydaroTcs ¢ momoinsio ['MC?

Paspnen 2. diekrpuyeckue u djaekTrpomaruuTHbie meroasl I'UC.

1. B uem cytb metoaa I1C?

2. B KaKuX yCJIOBHSX MOXHO BBINOJIHATH A1eKTpruueckue metoasl I MC?
3. Yem otnmuaercs metog KC ot BK?

4. Kakue 3a1a4u perraeT MEKPOKapOTaK?

5. Yro nzyuaer meron BUKN3?

Pasznen 3. PaguoakTuBHbie u HeiiTpoHHbIe MeToabl I'UC.
1. Yem otmuaercst meton ['K-U ot I'K-C?
2. Kak HEWTpOHBI B3aUMOJCHCTBYIOT C TOPHOM MOPOON?
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3. 3a4eM HCTOIB3YIOT UMIYJIbCHBIE MOTU(DUKAIIMA HEUTPOHHBIX METOI0B?
4. Kak Bemomnnsiercs [ TK-ITu I'TK-C?
5. Uto takoe nounBepcuoHHbI 3001 HHK 1 B uem ero oco6eHHOCTH?

Pasznea 4. [Ipouune meroant I'NUC.

1. Kakue ynpyrue BOJIHBI paclipOCTPAHSAIOTCS B CKBAXKUHE?

2. HazoBuTe mpeumyIiiecTBa BBIUYMCICHUS IUIOTHOCTH TOPHBIX TMOPOJ MO JAaHHBIM CKBOKMHHOU
rpaBUMETPUU nepen HETOCPEICTBEHHBIM U3MEPEHUEM IUIOTHOCTH
meTonoM I'TK-IT

3. Kak yuntpiBaeTcsi HOpMaJIbHOE MATHUTHOE T0JIE B CKBAXKUHHOM MarHUTOpa3Beake?

4. Kyna narpasieH cxojsmuiics Beep BekTopoB Ta ? Kyma — pacxoasuiics?

5. Ha kakux mopogax ¢akrtudeckuil nuamerp Ooibine HoMuHaiIbHOTO? Ha kakux menbie? Ha
KaKUX TIOpoJax OHU paBHBI?

Pa3zgen 5. CkBa:knnHasi reo(pu3zuka.

1. B yem 3akiIr04aroTCsA OTJIMYUS METOJIOB CKBRXKMHHOM re0(U3UKH OT KapoTaxa?

2. Kak BBIMIOHAIOT KOPPEISAIHNIO Pa3pe30B CKBAKUH?

3. Kakum TpebGoBaHUsSIM JOHKEH YIOBICTBOPSTH ILIACT-penep?

4. Yem otnuuaercsa metos BCII ot noseBoii ceficMopa3BeIki U OT aKyCTHYECKOI0 KapoTaxa?
5. Kak paccunrtaTh HHTEpBaIbHYIO CKOPOCTh YIIPYTUX BOJIH 1O pe3yiabTatam BCII?

6.2. Ouenounvie cpedcmea 0151 RPOGEOCHUS NPOMENCYMOUHOU ammecmayuu (IK3ameHa)
1. Kaporaxhsie craHnnu

Kak xnaccudunumpyrores meroast 'NUC?

KC, IIC

Tumnbl 30H10B KapoTaXka CONPOTUBICHUH.

3ounsr bK3.

MK, MBK, pe3uctuBumerpus.

Omnpenenenue KoIEKTOPCKuX cBocTB meTonamu ['UC.
ITpusnaku komrexkropos no ['MC.

Pacuer Kn no merogam AK u IIC.

0. Pacyer Knmo 'K u HI'K.

11.  KasepHomeTtpus.

12. VHxiuHOMETpHS.

13.  Tepmomerpusi.

14.  ®usuueckue ocHoBsl SAMK.

15. Meronasl onpenenenns BHK no I'MC.

16.  Ompenenenue xapakTepa HachIIIEHUS MJIaCTa-KOJUIEKTOPA.

17.  AkycTtudeckas IeMEHTOMETPUSI.

18.  Kak ompenenuTs MIOTHOCTh TOPHBIX Mopo Metonamu ['UC?
19. Kak onpenenuts YOC 1o qaHHBIM KapoTaxa?

20.  Kaxk onpenenuts HaJTM4Me 3aKOJIOHHBIX MepeTokoB MeTogamu ['MC?
21. Uro nzyuaetr meton AMK?

22.  KakoBa anmnapatypa u npuHiun padotst AMK?

23.  Kak mpoBomxutcst BUKI3?

24.  Kakoil mapameTp ropHbIX OpoA onpeaesstoT mno JIK?

25.  Kaxoit mapametp ropHbIX mopos onpenerstot mo ['TK-I1?

26.  IlponmonbHbIE U MONEPEUHBIE TUIIBI YIIPYTUX BOJIH?

27.  Kakwue ynpyrue BOJHBI paCIpOCTPAHSIOTCS B CKBRKHHE TI0 TIPOMBIBOYHOM JKUIAKOCTH ?
28. B xakux ycnoBusAX BHIIOIHIIOT AK?

29.  Kakwue skcripecc-MeToabl OIICHKH KEPHA U IIIamMa CYIIECTBYIOT?
30. s gero npumensitot metoq BCIT?

HBOoNo TR WDN



6.2.2. IIpumepnvie mecmoswle 3a0aHUA K IK3AMEHY

Bapuanr 1:
Ne
u/n Bonpoc Bapuauntbl oTBeTa
1. Uro sBisieTcs HWCTOYHUKOM ympyrux | 1. Yioap KyBajabl y yCThsl CKBRKUHBI.
konebannii merona AK B mpouecce | 2. B3pbIB B CKBaKUHE.
Oypenus? 3. BubOpanust OypuiIbHBIX TPYO.
4. Bubpatop y yCThsl CKBOKUHBI.
2. HanpotuB kakoro Tuma mopoa B | 1. HampoTuB INIMHUCTBIX MOPOJ U YTJIS.
CKBaXKMHE B  mporecce  OypeHus | 2. HampoTUB MOPUCTHIX MOPOSI.
00pa3yroTcsi KaBepHbI? 3. HanpoTuB HEDTAHBIX KOJIJIEKTOPOB.
4. Bepro 1 u 2.
3. Kakoii  mabop 3ommoB  Bkimouaer | 1. AIMO,1N; A4MO,5N; A2M.
kominiekc bK3? 2. NO,IM1A; NO,5M2A; A2M.
3. AIMO,1N; A2MO,5N; A4MO,5N;
A8BMO,5N; NO,5M2A.
4. NO,5M2,0A; NO,1IM1,0A; NO,5M4,0A,
NO,5M8,0A; N1,0M16,0A.
4. KakoBa mnpupona camonpousBoibHOU | 1. EcTeCTBEHHBIE 3JIEKTPUYECKUE OIS,
nonsipuzanuu (I1C)? 2. udpdy3us coJeit B pacTBopax
3JIEKTPOJIUTAX.
3. EcTecTBeHHOE MarHuTHOE MOJIE.
4. JIBr>KeHHE MPOMBIBOYHON KHUIKOCTH.
S. Kakoii  mapamerp wu3yudaercs 1pu | 1. CkopocTs OypeHus Uisi OLIEHKH TIOTHOCTH
MIPOBEJICHUN MEXAHMYECKOTO KapoTaka? | TOPHBIX MOPOJ U MPOTHO3a 30H aHOMaJIbHOTO
MJIaCTOBOTO JIABJICHUS.
2. Jlns BblIENEHUs KaBEPHO3HBIX YYaCTKOB
CKBa)KUHBI.
3. 1151 OL€HKHU TJIMHUCTOCTH I€0JIOTMYECKOTO
paspesa CKBaKUHBI.
4. Ckopocts OypeHHS MAJisd BbIACICHUS
TIJIACTOB-KOJUIEKTOPOB B Pa3pe3e CKBAKUHBI.
6. Vkaxure KOMILIEKC I'ncC mng | 1. BK3, M3, AK, HI'K, ITK
onpenenenuss >¢dexruBnont mourHocTH | 2. 2BK, AK, HI'K, ITK, M3
KapOOHATHOT'O KOJIJIEKTOPA. 3. bK, HHK, JIM
4. UHHK, 'K, AK, 2BK
7. Vxaxure komiuieke gomnoianuTeabHbix | 1. I1IC, KC, BK, I'K, HK, AK, I'TK-A, Uukn.,
uccaeqoBauui ITMMC B cioxHEIX | Pe3
KOJUIEKTOpax, nepecedueHHblx omopHoit | 2. K, I'IK, OIIK, UTIT
CKBa)KHHOI. 3. TJIK, OIIK, UIIT, B5K-ckan., IMK
4. 1K, TAK, OIIK, UIIT, OK-ckan., AMK
8. Kakoit Meroxm kaporaxka ocHoBaH Ha | 1. [lamma-kapoTax.
ONpENENIEeHUN KOJIMYeCTBA M cocrasa | 2. HeMTpoHHBIN raMMa-KapoTax.
YTJIEBOJOPOAHBIX Ta30B B MPOMBIBOYHOM | 3. ['a30BbIi KapoTax.
JKUIKOCTH? 4. Sl nepHO-MarHUTHBIA KapOTax.
9. Jns  dero HeoOX0oAUMO 1. Briienenue niacToB-KOJJIEKTOPOB.

ONPEAEIIATH
anekTponpoBogHocTth IDK Ha BXxOme u
BBIXO0JI€ CKBAXKHUHBI?

2. Brigenenne aHOMaIbHBIX 30H ITOTJIOIIEHHUS
1DK.

3. Onpenenenue
KOJUJIEKTOPOB.

4. Onpenenenue OEC.

MHHCPAJIU3alunu




n/n

Bomnpoc

Bapuanrel oTBeTa

10.

Uto sBIAETCS XapaKTEpHOW BEIWYMHOU
30H/1a AKyCTUYECKOT0 KapoTaka?

. lmuna 301712 L.

. baza 3onpa S.

. BenmnunHa n3mygaeMoro UMITyJibCa.
. /lnana3oH U3MEPEHM CUTHAaJIA.

11.

VYkaxute paguyc ucciaegoBanus ['TK?

.bem.

.10 cm.
. 30 cMm.
.50 cm.

12.

Uro moHMMaeTrcs 1O TEPMUHOM
n3onapameTpuyHocTh 300108 BUKIN3?

—lhwNpRIAWLND e~

Korma moka3aHust Bcex
HEOHOPOHOM CpeJie COBIAIAIOT.
2. CoxpaHeHHE OJIMHAKOBBIX MOKAa3aHUN BCEX
30HJIOB B OZJHOPOJIHOM Cpejie.

3. CoxpaHeHue JIMHEWHOCTHU
30HJIOB C POCTOM X JJTUHBI.

4. Her BepHOro OTBeTA.

30HIOB B

HOKa3aHuil

13.

YKkaxuTte 3aK0oH IMpCIIOMJICHUA.

1 sing, _sina,
Vl V2

) sin a; _ sin g
V2 Vl

sina,

V1 VZ

" sin g, sin 3,

Vi Vv,

14.

Kaxo#l BuJ UMEIOT TepMOTpaMMBbI IPOTHB
OJHOPOJHBIX IUIACTOB IIOCJIE  ydYeTa
PErHOHAIBHOIO TEIIOBOIO MOTOKA?

. CUMMEeTpUYHBI.
. YBENMYMBAIOTCS OT KPOBJIU K MOJIOLIBE.

. Bepnsl 1 n 2.

15.

Vkaxure TUN U JUIMHY 30HJa KapoTaxka
conporusiienus A1,0MO,1N.

1
2
3. YMeHbIIal0TCs OT KPOBJIH K MOJIOIIBE.
4
1

OO0parteHHbII IpajleHT
oxuormoatocHon, L = 1,05 m.
2. IlocnemoBaTelbHBIH IMOTEHIIAAT
neyxmomocHo#, L = 0,1 m.
3. TlocnmemoBarelnbHBIM
oaHomnoocHoi, L = 1,05 m.
4. OO6parieHHbIH MOTEHIUAT
neyxmomocHo#, L = 0,1 m.

30H],
30H/,
IpaJIueHT

30H/,

30H/I,

16.

VKaxxure THUII U JJIMHY 30HJa KapoTaiKa
COIIPOTUBJICHUA

A0,5M1,5N.

1. TlocmemoBaTelbHBIM
oaHonoocHoi, L = 0,5 m.
2. TlocmemoBaTelbHBIN
nByxmotocHou, L = 1,75 m.
3. IlocnemoBaTeabHBIA ITOTEHIHAT
oanonoocHoi, L = 0,5 m.

4. OGparteHHbIH MOTEHITHAT
oxHonoocHoi, L = 0,5 m.

TpaIueHT  30HJ,

TpaJIueHT  30HJ,

30H/I,

30H/I,

17.

B yem oTtimune metonos HHK ot HI'K?

1. OTnr4aroTCs 1eTEKTOpaMu.

2. OtnnyaroTcs SHEPrUeil U3ITy4YeHNUs.

3. B HHK peructpupyrorcsi HEUTPOHHI,
n3ilydyaeMble TOpHbIMU nopogamu, B HI'K —
TaK)K€ TOPHBIMH OPOJAMH.

10




Ne

/i Bomnpoc

Bapuanrel oTBeTa

4. B HHK peructpupyroTcsi HEUTPOHBI,
paccesiHHbIE SiIpaMu aTOMOB T'OPHBIX MOPOJI, B
HI'K peructpupyercss ramma H3JIy4eHUE
paAMallOHHOIO 3aXBaTa HEUTPOHOB.

18. Yro takoe HAK? O6macth mpuMeHeHHs.

1. KonTposb nBrxeHus Qurona.

2. Onpenenenrne KOHCTPYKLIMU 3JIEMEHTOB B
iacre.

3. B HKT.

4. N3smepenne
PaAMOAKTUBHOCTH  TOPHBIX
00JIy4eHUHN HEHTPOHAMHU.

HCKYCCTBEHHOU
opox  IIpu

19. | Ykaxute bopmyny

ko3 Punumenta zonma KC.

pac4dcTa

1. k=47 AM-AN
MN
AM - AN
MN
AM - AN

MN
AM - AN
MN

2. k=2x

3. k=rx

4. k=3r

20. Kakum wmeTomomM  KapoTaxka

IIPOCTpaHCTBE?

MOXHO
OMNpCACIIMTL IIOJIOKCHHUEC CKBAXXHMHBLI B

1. TepmomeTpusi.

2. KaBepHomerpusi.
3. Ilpodunemerpus.
4. NHKIMHOMETpHUSL.

Bapuanm 2

Ne

u/n Bomnpoc

Bapuanrel oTBeTa

1. VYkaxwure 3akoH CHemmyca.

1 sin 07 _sin a/
_sin %

3 sin a/ sin 07
sin 07 sin a/

2. sin a

&

2. C xako# cKopocThIo poBoaaT AK?

. 100-300 m/u.

. 500-700 m/4.

. 700-1500 m/u.

. 1500-2000 m/4.

3. Kakue 3amaum MOXHO pemiath Mpu
nomou BCII?

. Pacuer nHTEpBaNBHBIX CKOPOCTEM.

. PacuiieHenue reosiorn4eckoro paspesa.
. YTOUHEHHE HA3€MHON CENCMOPA3BEIKH.
. BepHBI Bce yTBEpKICHHUS.

WO =P OWODNPRE

4 Bri6pats KOMILJIEKC 'c B
00Ca)XKEHHOU CKBaXWUHE ISl KOHTPOJIS
KayecTBa IIEMEHTAIIHH.

.KC, IIC, BK, T.

. AKII, Pes.

. AKII, ITK, JIM, T'K.
. UK, AKIII, JIM, T'K.

S Ykaxure MTOCTOSTHHYIO 4acThb

:—‘-lkwl\)h‘

I1C, BK3, BbK, UK, MK, MBK, I'K, HK,

-
-




Ne

u/n Bonpoc BapuanThl oTBeTa
JeTaJIbHBIX HCCIEN0BaHUN B | UHK AK, ITK-II
AKCIUTyaTal[MOHHBIX CKBaXKMHaX? 2. KC, IIC, AK, HHK-HT, HHK-T, JIM
3. IIC, BK3, BK, UK, MBK, I'K, HK, AK,
I'TK-IL
4. AK, BAK, BCII, I'TK-II, AKL], BUKN3

6 DneKkTpuyecKkuii kapotax B mpouecce | 1. Nsmepsiercs HEHUCKa)XEHHOE

oypenus (OKIIB), ocobeHHoCTH. npoHukHOBeHHeM (Qumibtpata IDK  YOC
TOPHBIX MOPO/I.
2. I3mepsieTcs CONPOTUBIICHUE 3a3€MJICHUS.
3. Conpotusinenne [TK.
4. YriryOneHue CKBaXHHBI.

7 Kakue Buapl kaporaxa otHocstcs k | 1. Kas, Unukn, I'TK-1I, AK-LI, [TK-/I, T, JIM.
rpymnme METOJIOB koHTposs | 2. 'K, I'TK-II, AK, BAK, MCAT, BCII.
TEXHUYECKOT'O COCTOSIHUS CKBaKUH? 3. TIC, BII, C33, bK3, bK, UK, JIK.

4. UHK, I'TK, CHI'K, UK, KC, AK.

8 Yro uzyuaer 'UC? 1. duznyeckue oJis pa3IM4HOrO
MPOUCXOXKACHUSA,  3adUKCHPOBAHHBIE  Ha
JIHEBHOM MTOBEPXHOCTH.
2. duznueckue OJIst pa3IuYHOro
MIPOUCXOXKICHHS, 3a(MKCUPOBAHHBIC B
CKBaKMHAX.
3. duznueckue OJIst pa3IMYHOro
MIPOUCXOXKICHHS, 3a)UKCUPOBAHHBIC c
IOBEPXHOCTEN MOPEN U OKEAHOB
4. Her BepHOro OTBeTA.

9 Kakoit mapamerp wu3yuaercs mpu | 1. [loaspuzyemocts.

MPOBEACHUU WHIYKIIMOHHOTO | 2. Y nenbHas MpOBOJAUMOCTb.
KapoTaxa? 3. AupneKTpUYecKyro IPOHUIIAEMOCTb.

4. DHeprur raMMa-KBaHTOB.

10 UYro takoe [13? 1. 30Ha MPOHUKHOBEHUS OYPOBOTO pacTBOpa
B IJIACT.
2. IlpomMblTass 30Ha IJ1acTa, IOJHOCTHIO
CBOOOJIHAs OT TUIACTOBOTO (pirona.
3. KapoTax noTeHIHraios.
4. Hert BepHOro OTBETA.

11 Kakmne wmeroner TMC otmocsarces k | 1. KC, IIC.

rpyImnme anektpoxumuueckux | 2. IIC, BII.
METOH0B? 3. JIK, UK.
4. AK, BAK.
12 | Yro Takoe HHKT? 1. HeWTpoHHBII KapoTa)X MO TEMJIOBBIM
HEWTpPOHAM.
2.  HeWTpOH-HEHUTPOHHBIM  KapoTax IO
HAJITETJIOBBIM HEUTPOHAM.
3. HeWTpoH-HEHUTpOHHBI  KapoTaxX IO
TEIJIOBBIM HEUTPOHAM.
4 . HelTpoH-HEUTPOHHBIN KapoTax
TEPMOMETPHSI.
13 Vkaxure THn W ummHy 30HAa | 1. IlocinegoBarenbHbIl  T'paJIUEHT  30HI,
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Bonpoc BapuaHTthl oTBeTa
n/n
KapoTaXka CONPOTHBIICHUS nByxmnoitocHo, L = 0,25 m.
B1,0A0,25M. 2. llocnenoBaTenbHBIM  TpajMeHT  30HI,
nByxnojtocHon, L = 1,125 m.
3. IlocimemoBaTelbHBIA MOTCHIIMAT 30HJ,
nByxmnoitocHo, L = 0,25 m.
4. OO0pareHHbIH HOTEHIINAT 30H/I,
JIByxmnonocHou, L = 0,25 m.
14 Vkaxure tn W amHy 30HAa | 1. IlociemoBaTtenbHbli  TOTEHUMAT 30HI,
KapoTaxka COIPOTUBIICHUS JIBYXIOIOCHOH, L = 0,22 M.
N2,0M0,22A. 2. OO6pareHHbI T MOTEHIAT 30H],
JBYXIOMIOCHOH, L = 2,11 m.
3. TlocimemoBaTenbHBIH MOTEHIIMAT 30HI,
oxnonoocHoi, L = 0,22 m.
4. OO0parneHHbIH HOTEHIIHAN 30H/I,
oxnonomocHoi, L = 0,22 m.
15 Kak na xpuBbix MK orobpaxarorcs | 1. MakcumalibHbIC.
IJIACTHI-KOJUIGKTOPBI,  3aloJIHEHHBIC | 2. MUHUMAIILHEIC.
HeThIO? 3. JlaHHBIE 30HBI HE BBIJCIISAIOTCS HAa KPHBBIX
UK.
4. Her BepHOro OTBETA.
16 Yro sBISIETCS MCTOYHMKOM ramma- | 1. 23U
kBanToB B I TK? 2. 32Th
3. 1%7Cs
4. %K
17 Kakue pamnoaktuBHblE dreMeHTHI | 1. 235, K,
um3mepsitores CI'K? 2. 22%Ra, “K.
3. 40K, 2%2Th,
4. 226Ra, 232Th, 4OK, 235U.
18 Kak BeImssmuT kpuBas KapoTaxka | 1. Mmeer mMakcMMyM y KpOBJIHM IUTacTa H
COMPOTUBIEHUHN,  3aQUKCUPOBAHHAS | MUHUMYM Y MOJOIIBHI.
MMOTEHIINAI-30HIOM HAMPOTHB IUIacTa, | 2. iMeeT MUHUMYM Yy KPOBIIH M MaKCHMYM Y
MOBBIIEHHOTO I10 OTHOIIEHHIO K | ITOJIOIIBEIL.
BMEIIAIOIIAM nmopoaaM, | 3. CHMMETpUYHA OTHOCHUTEIBHO IIEHTpA
COIIPOTHBIICHUS? I1acTa, B ICHTPE TUIACTa HIMEET MUHUMYM.
4. CumMmeTpuyHa OTHOCHTEIBHO IIEHTpa
TUIacTa, B IICHTPE TUIACTAa HMEET MAaKCHUMYM.
19 | Vkaxwure 3Ha4YCHUE «meptBoro | 1. 10 — 15 cek.
BpemeHm» st kapotaxa BII, mocme | 2. 15 — 20 cexk.
KOTOPOTO MOHO 3anuckiBaTh | 3. 20 — 25 cexk.
MOKa3aHus MpUOOPOB. 4. 25 — 30 cek.
20 Kakue METO/BI uccnenosanus | 1. KC, I1IC, AK.
CKBOXHMH OTHOCATCS K Kaporaxy, | 2. UK, JIK, BUKU3.
OCHOBaHHOMY Ha m3yuenuu | 3. BK, KC, MBK, BK3.
HUCKYCCTBEHHOTO anekrpuueckoro | 4. AK, AKIII, BCII.
moJst?
Bapuanm 3
Ne
w/n Bomnpoc BapuanTbl oTBeTa
1. Kakue aAKyCTHUYECKUE metonsl | 1. AK, BAK, MCAT, BCII.
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Ne

u/n Bonpoc BapuanThl oTBeTa

KapoTa)ka OTHOCSITCSI K aKTUBHBIM? 2. [1IM, BuOpOaKyCTHYECKHUI KapOTax.
3. [IC, UK, K, BUKU3.
4. TK, TAK, UIIT

2. Kak  HasbiBaeTcs  moBepxHocTHas | 1. Bonna Penes.

He3aTyxarollas BOJIHA, Bo3HUKaromias | 2. Bonna JlsBa.

Ha rpaHuue TBepAaod cpeabl ¢ | 3. Bonna Ctoynnu.

JKUIKOCTBHIO? 4. Bomxa JIamoOa.

3. Uto Takoe peruoHanmpHoe TemioBoe | 1. Temmeparypa TOpHBIX TIOpoA  TOCIE
nosue? BCKPBITUS UX CKBAKUHOM.

2. Temneparypa TOpPHBIX IOPOJ] 10 BCKPBITUS
MX CKBAKHHOM.

3. Temnepatypa 1)K B ckBaxxuHe.

4. Bepro 1 u 3.

4. Bri6path KOMILJIEKC 'c B | 1. MUuknmunometrp u AK, UK, JIK.
Oypsmieiics ckBaxkuHe B mporecce | 2. Maxmmuomerp u 'K, BUKN3, BCIL
OypeHus. 3. Unxnunometp, I'K, KC, TIC.

4. Uaxmunometp, BK, 'K, AK, KC.

5. Vikaxure kommiaekc ITHMC  gna | 1. 2BK, AK, I'K, HI'K, I'TK, M3
onpeeneHus sapdexruroii | 2. UHHK, I'K, AK, 2BK
MOIITHOCTH teppurennoro | 3. HI'K, I'TK, I'K, AK
KOJIJIEKTOPA. 4. KC, IIC, M3, AK, HI'K, ITK

6. Ykaxure bopmyny pacuera 473121 SN,
koa(durmenta 3ou1a UK. 1 k= L

2 k= 87°f21,S,n,
L
3 ko 7 f21,S.n,
L-S,n,
4 ke 167°£21,S,S,n.n,
L
7. Ckonpko MepHbIX pbyaroB umeert | 1. Tpu.
kaBepHomep KM-1? 2. Yersipe.
3. IIaTe.
4. llecTs.
8. VYkaxure I[EJIEBOE nasnauenue | 1. KC.
YCTaHOBKH? 2. BK.
3. UK.
4. IK.
9. Vkaxure Tun W amHy 30HAa | 1. IlocnenoBarenbHbIi  MOTEHUIMAN — 30HI,

KapoTaxka COIIPOTUBJICHUS

JIBYXTOMOCHOH, L = 0,22 M.
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Ne
n/n

Bomnpoc

BapuaHTthl oTBeTa

N2,0MO0,22A.

2. OO6parteHHbIN HOTEHIINAT
JIBYXIOMIOCHOH, L = 2,11 m.

3. TIlocimemoBaTenbHBIA IOTEHIIHAAT
oxnonomocHoi, L = 0,22 m.

4. OO6parteHHbIN HOTEHIINAT
oxHomnorocHou, L = 0,22 m.

30H],

30H],

30H],

10.

VKaxkute THD WU JAJIUHY
KapoTaka CONPOTUBIICHUS
NO,1M1,0A.

30Ha

1. OO0pareHHbI T rpagueHT
oxHomnorocHou, L = 1,05 m.

2. OO0parteHHbII IPaNeHT
nByxmnoitocHon, L = 1,05 m.

3. IlocimenoBarelbHBEIA IOTEHIHAT
oxuomnorocHou, L = 0,1 M.

4. TlocnegoBaTelbHBIM ITOTCHIIAAI
nByxmnonocHol, L = 0,1 m.

30H],

30H1,

30H1,

30H1,

11.

Kak pacumdpossiBaectcs MHI'KC?

1. HeliTpoHHBIN raMma KapoTax.

2.  HMnynbCHBIA ~ HEUTPOHHBII
KapoTax.

3. UMnyabCHBIN HEUTPOHHBIN KapOTaxX.
4. Her BepHOro OTBeTA.

raMma

12.

UYto Takoe CI'AT?

1. Cnekrpomerpuyeckuii
Ne(hEeKTOCKOTIHSI.
2. CkBaxWHHBIH TamMMa-ramMma JedeKTomep,
TOJIIIMHOMED.
3. CenexTuBHBIN
TOJIIIMHOMED.

. Het BepHOro OTBETA.

raMmMa-KapOoTax,

ramma  aedekTomep

13.

Kakume MeTonpl KapoTaka MOXHO
OTHECTH B TPYIITY «IPSIMBIX»?

. WIIT, OIIK, T JIK.
UK, TTK, AK.
.HHK, HTK, I'TK.
.TIIM, T, Kas.

14

Kakoii  oHeprueil  raMMa-KBaHTOB
00 1y4aroTcsi HOPO/Ibl P MPOBEACHUN
I'TK-IT?

.1,0-1,5 MaB.
.0,5-2,0 MaB.
.1,5-2,0 MaB.

15

B uem otimune I'TK-IT u ITK-C?

4
1
2
3
4
1.0,5-1,0 M»3B.
2
3
4
1

ITK-II wn3mepseT MNIOTHOCTb TOPHBIX
nopon, ITK-C — coxepkaHue TsKeIbIX
METaJIJIOB.

2. 3oun ITK-II mpwxkumaercs K CTEHKE
ckBaxkunbl, 3050 I'TK-C — Her.
3. ITK-II — n$BYX30HIOBHIE,
OHO30H/IOBEIC.

4. TTK-IT T I'TK-C — n1ByX30H10BbIE.

ITK-C -

16

Kak mo kpuBbIM MHKPOOOKOBOIO
KapOTa)XHOT'O 30HIUPOBAHUSA
BBIJIEJISITh IPOHNULIAEMBIE TI1aCThI?

1. MaxkcumanrHas pazHuIa
MOKa3aHUSIMU 30H]I0B Pa3HOM JJIMHBI.
2. CoBmazeHue MNOKa3aHWH IOTEHIHAT U
IpaJIueHT 30H]I0B.

3. MakcumanbHas pa3HuLa MEXY
MOKa3aHUSIMHA MOTEHIMAJ U TPAJUEHT 30H]I0B.
4. TlepecedyeHre KpPUBBIX MOTEHIMAT 30H]OB
pa3HOM JUIMHBI.

MEXIY
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Bonpoc BapuaHTthl oTBeTa

n/n
17 | Kakoii mapaMerp TOPHBIX IOPOJ
u3ydaercs npu nposeneHuu MK?

1. Kaxymascs yaenbHas HTPOBOAUMOCTh
TOPHBIX ITOPOJ.

2. YaenbHOE 3IEKTPUYECKOE COMPOTHUBIICHUE
TOPHBIX ITOPOJ.

3. JlusnexTpuyeckasi MPOHUIIAEMOCTb TOPHBIX
MOPO/I.

4. IlocTOsSIHHBIE €CTECTBEHHBIE TOTEHLIUAIBI.

18 | Kak Ha3piBaeTcs MeTo] KapoTaxa, | 1. OIIK.
HO3BOJIIIOIMKA  uccienoBatsk IwiacT | 2. OIIT.
anmapaTraMu Ha OypUJIbHBIX TpyOax? 3. UIIK.

4. UIIT.

19 | K kako# rpymmne MeroaoB oTHecTH | 1. [amma-mMeTombl.
cinenyomue Buabl kaporaxa: HI'K, | 2. UMmynbcHbIe HEUTPOHHBIE METO/BI.
HHK-T, HHK-HT, HI'K-C. 3. CrarmoHapHbie HEHTPOHHBIE METO/IBI.

4. AKyCTHYECKHE METO/IbI.

20 | Yro BEI mompadymeBaere mon | .  MeTtony  perucrpanMd - M3ITy4YCHHI,
AKTUBHBIMH METOJIaMH | BO3HUKAIOIIUX NpuU  OOJyd4eHHMM ramma
paoOaKTUBHOTO KapoTaxa? MCTOYHUKAMHU.

2. Meroapl perucTpaluu €CTeCTBEHHBIX
W3JTyYEHHI.

3. Meron ~ perucrpauuu  U3IyYEHHUH,
BO3HUKAIOIINX npu 001y4eHuu

HeﬁTpOHHLIMH HNCTOYHHUKAMHU.

4. Bepnnl 1 u 3.

6.3. Onucanue mokaszareJieii 1 KpUTepueB KOHTPOJIS yCIeBaeMOCTH, ONHMCAHUE
IIKAJ OlleHMBAHUA

6.3.1. Kputepuu onieHOK NMPOMeKYTOYHOI aTTecTanuu (3K3aMeH)
Ilpumepnas wikana oyeHUGAHUA 3HAHUIL NO 8ORPOCAM/EbINOIHEHUIO 3A0AHUT IKIAMEHA:

Onenka

Iloporosslii ypoBeHb

YrayoaeHnblii

IIpoaBuHyTHIN

«2» 0CBOEHHUS YPOBEHb OCBOCHUS YPOBEHb OCBOCHUS
(Hey10BJIETBOPUTEILHO) 3» «» «5»
(Y10BJIETBOPUTEJIBHO) (xopo1uo) (oTJIMYHO)
CTyaeHT He 3HaeT CryneHt CryzaeHT xopouio CTyaeHT B IOJIHOM

3HAYUTEIHLHON YacThu
Marepuaa, JT0IyCcKaeT

IMOBEPXHOCTHO 3HACT
MaTrepuraj OCHOBHBIX

3HACT MaTcpural,
T'paMOTHO U 11O

00BEME 3HaAET
MaTepua,

CYIIIECTBEHHBIC pa3zienoB U TeM CYIIIECTBY M3JIaraeT TPaMOTHO | TIO
OIIMOKY B OTBETAX Ha yueOHoOM €ro, J0IycKas CYILECTBY U3JIaraeT
BOIIPOCHI JUCLUTITUHBI, HEKOTOpbIE €ro, He JI0IycKas
JIOTTyCKaeT HETOYHOCTHU B OTBETE CYIIIECTBEHHBIX
HETOYHOCTHU B OTBETE Ha BOIIPOC. HETOYHOCTEW B OTBETE
Ha BOIPOC Ha BOIIPOC
He ymeer naxonutb HWNuorna saxomur YBepeHHO HAXOAUT Be3ommboyno
pelieHus OOIBITMHCTBA perieHus pereHus HaxOoJIUT
IPEAYCMOTPEHHBIX MPEAYCMOTPEHHBIX MIPEAYCMOTPEHHBIX peneHus
porpamMMoi 00ydeHust MPOrpaMMOit porpamMMoii OOydeHus | MPEAyCMOTPEHHBIX
3alaHUI o0y4yeHus 3aJaHuil 3a1aHUI IIpOrpaMMoin
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Ouenka
Iloporosslii ypoBeHb Yruy0aeHHbli IIpoaBuHYTHIN
«2» OCBOCHUS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEy10BJIETBOPUTEIHHO) 3» «» «5»
(YAOBJIETBOPHUTEJIBLHO) (xopo1o) (0OTJIMYHO)
oOyueHus 3aJaHui
BonbmmHCTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbie [IpenycMoTpeHHbIE
MIPEAYCMOTPEHHBIX MporpaMMoin pOrpaMMoil 00ydeHus IporpamMmoin
nporpammoit o0yueHust 00y4eHus 3a1aHUst 3a/1aHusl YCIICITHO oOydeHus 3alaHusl
3a/IaHHI HE BBIIIOJIHEHO BBIITOJIHEHBI BBIIIOJIHEHBI YCHEIIHO BBIIIOJIHEHBI
YI0BJIETBOPUTEIHHO

Ilpumepnan wikana oyeHusanus 3HaHUl 6 Mecmosoil hopme:

KosanyecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 1OBIIETBOPUTEIHFHO
66-85 Xoporio
86-100 OTiM4yHO

7. METOJIWYECKUE
JUCHUILIAHBI

7.1. PexoMeHnayemasi quTeparypa
7.1.1. OcHoBHasi IUTEpaTypa
1. bormanouu H.H. T'eodusmyeckue wuccieqoBaHus CKBOXKHH [DIIEKTPOHHBIA pecypc]:
CrnpaBouHuk Mactepa Mo npombicioBoil reodusuke/ H.H. borganoBuu [u ap.].— DNEeKTPOH. TEKCTOBbIE
JaHHBIE.— M.: Wndpa-Uuxenepus, 2013.— 960 C.— Pexum JOCTyTIA!
http://www.bibliocomplectator.ru/book/?id=13536.— «BUBJINOKOMITJIEKTATOP»

7.1.2. JlonoaHuTEILHAS JIUTEPATypa

PEKOMEHJAIMN IIO OPrAHU3AIIMMA WU3YYEHUA

1. MepkynoB B.II. T'eopusnueckue uccneqoBaHus CKBOKUH [DNEKTPOHHBIA pecypc|: YuebHoe
nocobue/ MepkynoB B.Il.— DnektpoH. TekcToBble naHHBIE.— Tomck: TOMCKHN MOTUTEXHUYECKHIA
yauBepcuteT, 2016.— 146 c.— Pexum nocryma: http://www.bibliocomplectator.ru/book/?1d=83961.—
«BUBJIMOKOMIUIEKTATOP»

2. BbypxkoB ®.A. T'eopusmueckne HCCICIOBAHUS CKBAXHH [DIIEKTPOHHBIN pecypc]: YueOHOe
nocobue/ bypkos ®.A., Ucaes B.U., JloboBa ['.A.— DnekTpoH. TekcToBbIe NaHHBIE.— ToMmck: Tomckwii
MTOJIMTEXHUYECKHUU YHUBEPCHUTET, 2017.— 110 C.— Pexnm JOCTYyIIa:
http://www.bibliocomplectator.ru/book/?id=84011.— «bMBJIMOKOMITJIEKTATOP»

7.1.3. YueOHO-MeTOAUUYECKOE OOeciedeHne

1. Yue6HO-MeTon4eckoe nocobue no npomeiciaoBoil reogusuke/Cankr-IlerepOyprekuii ['opHbIit
VYuusepcurer. Coct.: C.M. Jlanunses, H.A lanunsesa. — CII0.: JIEMA, 2018. — 42 c.

DeKkTpoHHBII pecypce [ior.spmi.ru]

2. TlpombiciioBas reodusmka. MeToandeckue ykazaHus K JabopatopHbiM paboram/CaHKT-
[TerepOyprekuii 'opubliit Yausepcuter. Coct.: H.A lanunsesa. — CI106.,2018. — 12 ¢

DeKTpoHHBIH pecypce [ior.spmi.ru]

3. 2. TlpomeicnoBas reodusmka. MeTtoandeckue yKa3aHWs K TPAKTHUECKUM 3aHATHSM/CaHKT-
[TerepOyprckuii ['opubiit YauBepcuter. Coct.: H.A Jlanunsesa. — CI16.,2018. — 12 ¢

DJIeKTpOHHBIH pecypc [ior.spmi.ru]

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-OHOIHOTEYHbIE CHCTEMbI, HHPOPMANMOHHO-CIPABOYHbIE H
MOUCKOBbIE CHCTEMbI
1. EBpomeiickas mudposas oudianoreka Europeana: http://www.europeana.eu/portal
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http://www.europeana.eu/portal

2. UupopManinoHHO-U3IATENBCKUNA TICHTP MO TEOJIOTMH W HEIPOMOJb30BaHHI0 MHHHCTEpCTBA
MPUPOJHBIX pecypcoB U skonorun Poccuiickoit ®Pepepaunun - OO0 "TEOMHD®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmonHo-aHAIMTHYECKHH LIeHTp «MuHepam» - http://www.mineral.ru/

4, Koncynprantllmoc:  cnpaBoyHO-TIOMCKOBasi ~ cucTeMa  [DNEeKTpOHHBIA — pecypce]. -
www.consultant.ru/.

5. MupoBas 1udposas oubdaroreka: http://wdl.org/ru

6. Hayunas snekrponHas oubmmoreka «Scopusy» https://www.scopus.com

7. Hayunas snextponnas oubnmuoreka ScienceDirect: http://www.sciencedirect.com

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

9. [Touckossie cuctemnl Yandex, Google, Rambler, Yahoo u ap.

10. Cuctema T'APAHT: »neKTpOHHBIH NEPUONMYECKUN CHPABOYHUK [DIEKTPOHHBIA pecypc]
www.garant.ru/

11. Tepmuueckue KOHCTAHTHI BEMIECTB. DIIEKTPOHHAsI 0a3a TaHHBIX:
http://www.chem.msu.su/cgibin/tkv.pl

12. DneKTpOHHO-OMOIMOTEYHAsI CHCTEMa M3JIaTeIbcKOro neHTpa «Jlanby: https://e.lanbook.com/

13. Dnexktponnas  Oubnuoreka  Poccuiickoit  ['ocymapctBennoit  bubnuorexku  (PI'b):
https://www.rsl.ru/

14. DnexTponHas oubnmoreka yueOHukoB: http://studentam.net

15. DnekrponHo-6uGHOTeuHas cuctema «9BC FOPAMT» www.biblio-online.ru

16. Dnexktponnas Oubmuorteunas cucreMa «HamuonaneHbld 1HPPOBOH pecype «PyKoHTY.
http://rucont.ru/

17. DnexkTpoHHO-OMOIMOTEUHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

8.1. MaTtepua/IbHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIi

Crnennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIb3YyEMBIE TIPU TPOBEIECHUY 3aHATUHN JIEKIIMOHHOTO THUIIA,
71a00paTOpHBIX pPabOT M MPAKTUYECKUX 3aHITUN, OCHALIEHBbl MYJIbTUMEAUMHBIMU TMPOEKTOpaAaMH H
KOMIUIEKTOM ammapaTyphbl, MO3BOJISAIOIIEH 1eMOHCTPUPOBATh TEKCTOBBIE U IpadUuecKre MaTepUabl.

8.1.1. Ayautopuu AJisl NPOBeJAeHUsl JeKIHMOHHBIX 3aHATHH]

155 mocagoYHBIX MECT

Ckambs yueOHast — 155 mT., MeHIeneeBcKas ayuTopusi — | MmT., CTOJ KOMIBIOTEPHBIH — 3 MIT.,
JIocKa ayauTopHas wmapkepHas — 3 mr., APM yuebnoe IIK (MoHuTOp + CHCTeMHBIH OIOK),
MYJIbTHMEIMIHAS CTOIKa ¢ 00opynoBanueM — | mr., mmazmennas nanens NEC— 1 m.

[lepedeHp JUIIEH3NOHHOTO IPOTPAMMHOTO 00ECTICUSHHS :

Microsoft Windows XP Professional, Microsoft Open License 160200410t 23.01.2003, Microsoft
Open License 16581753 ot 03.07.2003, Microsoft Open License 16396212 ot 15.05.2003, Microsoft
Open License 16735777 ot 22.08.2003, 'K Ne 797-09/09 ot 14.09.09 «Ha mocraBky KOMITbIOTEPHOTO
obopynoBanusi», 'K Ne 1200-12/09 ot 10.12.09 «Ha nocrtaBky kKoMmbioTepHOTr0 0060pyaoBanus», 'K Ne
1246-12/08 ot 18.12.08 «Ha mocraBKy KOMIIbIOTEPHOTO 000PYJOBAHUS U MPOIPAMMHOI0 00ECTIeUEHHSD,
I'K Ne 1196-12/08 ot 02.12.2008 «Ha mocTaBky mporpamMmmHuoro obecrieuenus», Microsoft Open License
45369730 ot 16.04.2009, Microsoft Office 2007 Standard: Microsoft Open License 42620959 or
20.08.2007 , Kasperskyantivirus 6.0.4.142.

8.1.2. Ayautopuu AJs NpoBeieHus J1a00paTOPHBIX 3aHATHH

16 mocagoyHBIX MeCT

[Tapta Ne 10603-8 mT, pabouee mecto mpenogasatens-1 mr.,cron-1 mr., cron nabopaTtopubiii-11
IT., CTyN-28 IIT., Tocka Oenast yueOHas 111 MapKepoB-2 MIT., KA A KHUT-2 IIT., IUIAKAThl B paMKaX-
10 mrr., oruerymmrens OI1-4(3)-1 mT.

MynbTUMEANIHBIA KOMIUIEKT -1 mT. (BO3MOXKHO A0CTYyMN K ceTu MHTEepHeT)

[lepeueHb JIMLIEH3MOHHOTO TPOTPAMMHOI0 O0ECTICUEHUS !

Microsoft Windows XP Professional Microsoft Open License 16020041 ot 23.01.2003, Microsoft
Open License 16581753 ot 03.07.2003, Microsoft Open License 16396212 ot 15.05.2003, Microsoft
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Open License 16735777 ot 22.08.2003, 'K Ne 797-09/09 ot 14.09.09 "Ha mocraBKy KOMITbIOTEPHOTO
obopynosanus", I'K Ne 1200-12/09 ot 10.12.09 "Ha nocraBky komnbioTepHoro obopynosanus’, 'K Ne
1246-12/08 ot 18.12.08 "Ha mocTaBKy KOMIIBIOTEpPHOTO 00OPYAOBAHUS U MPOTPAMMHOTO oOecrieueHus".
I'K Ne 1196-12/08 ot 02.12.2008 "Ha mocraBky mporpammuoro obecreuenuss" Microsoft Open License
45369730 ot 16.04.20009.

8.1.3 Ayauropuu sl MPOBeAeHUS MPAKTUYECKUX 3aHATHI

10 nocagoyHbIX MeCT

OcHamennocts: 1K (cuctemubIil 610k, MOHUTOD)-14 1mIT. (BO3MOXKHO A0CTYN K ceTH MHTEepHeT),
npuntep-lmr. Cronbl-2 miT., pabouee MecTo mnpemnogasarens -1 mr., Jocka Oenas yueOHas aus
MapkepoB-1 IIT., KOMIIBIOTEPHBIE CTONBI-13 MIT., mKad AJi1 JOKYMEHTOB-1 MIT., CTYNbs-22 MIT., MJIAKATHI
B pamkax-12 wt., oraerymmrens OY-3 (Snutpos)-1 mir.

[lepeueHb JIMLIEH3UOHHOTO TPOTPAMMHOI0 O0ECIICUCHUS !

Microsoft Windows XP Professional Microsoft Open License 16020041 ot 23.01.2003
Microsoft Open License 16581753 ot 03.07.2003, Microsoft Open License 16396212 ot 15.05.2003,
Microsoft Open License 16735777 ot 22.08.2003, TI'K Ne 797-09/09 or 14.09.09
"Ha nmocraBky Kommbtotepaoro ooopynoBanust” I'K Ne 1200-12/09 or 10.12.09 "Ha mnocraBky
koMmIptoTepHoro obopyaoBanusa" 'K Ne 1246-12/08 ot 18.12.08 "Ha mnocTaBKy KOMIIBIOTEPHOTO
obopymoBanusi u mporpammuoro obecrmeuenuss” 'K Ne 1196-12/08 ot 02.12.2008 "Ha mocraBky
nporpaMMHoro obecrneuenus” Microsoft Open License 45369730 ot 16.04.2009

Surfer I'K Ne1142912/09 ot 04.12.2009 "Ha noctaBKy mporpaMMHOTO obecrieueHus "

CoreIDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 "Ha mnocraBky
IIPOrpaMMHOT0 obecrieueHus".

[Tporpammusbiii nponykT «KOCKAJ] 3D» (koMmnbroTepHas TEXHOJOTHMSI CTaTUCTHYECKOIO U
CHEKTPaTbHO-KOPPEISIIUOHHOTO aHanu3a naHHbix) [ Ne 34/06 ot 15.06.2006 OOO «PECYPC» na 5
pabouux MecT.

Cucuema Tomorpaduueckoit 06padboTku ceiicMuueckux marepuaioB «X-Tomo» I'K Ne 11/06-U-
O ot 15.08.2006 OO0 «Hkc-I'EO» 6 nuiieH3NOHHBIX KItoueil Ha 6 pabounx MecT.

Cucrema 00pabOTKH U MHTEPIIPETALIMH T€OTEKTPUUECKUX JaHHbBIX (MeTo conpoTuBieHus u BIT)
B 2-x MepHOM u 3-x mMepHoM BapuaHTax RES2DINV/RES3DINV I'K Ne 10/06-11-O ot 15.08.2006 1
JIMIIEH3UOHHBIH KITI0Y.

[Taker mporpamm Juist uHTepnperaunu qaHHbsix BO3 u BII u pacuéra reosnexkTpuueckux pa3pe3on
u nosert 'K Ne 9/06-U-O ot 15.08.2006 OO0 «I'eockan-M» | IMI1I€H3MOHHBIN KITI0Y Ha 6 pabOYNX MECT.

[TporpammHuoe oGecnieuenue st 00paboTku reopaaapHsix AaHHbIX RadExplorer I'K Ne 8/06-U-
O ot 15.08.2006 OO0 «/lexo-I'eodun3ukay 1 TuIEH3NOHHBIN KIH0Y Ha 6 pab0o4YHMX MECT.

[TporpammMa sKcHpecc-MHTENpeTallMi JaHHBIX HMITYJIbCHOW WHAYKTUBHOM 3JIEKTPOPa3BEIKU B
KJIacce TOPU30HTAIBHO-CIOUCTHIX Mojeneit EM Date Processor 1D (EMDP) I Ne 9 ot 08.12.2009 OOO
«Cubreorex» Ha 12 pabouymnx mecr.

Cucrema 00paboTku wHkeHepHbIX ceiicmudeckux naHHbix MIIB, OI'T, BCII, RadExProPlus
Edvanced I'K428-04/11 ot 28.04.2011 OOO «Jlexko-cepBuc;» 1 nuueH3MOHHBIA K104 Ha 12 pabouunx
MECT.

[TIporpamMHoe oOecnieueHbe 2-y MeEpHOM M 3-X MepHOW HUHTEpHpUTalUU Teopu3. IMOoJeH,
MOJICIIMPOBAHUS M BH3yaJIHM3allid T'€0JIOT.JaHHBIXB 1-0, 2-x U 3X MepHOM mpoctpancTBax ['K338-05/11
ot 16.05.2011 OO0 «3CTHU MAII» CepBepHas miaBaromiasi yd4. JHIEH3US Ha 12 monp3oBareneu 5
KOMMEPYECKUX JTUICH3UH.

[Taker mporpamMm 0OpaOOTKM M MHTEpHpETAlH 3JIEKTPOpa3BeAOYHbIX JaHHBIX B 2D u 3D
Bepcusix ['K427-04/11 ot 22.04.2011 OOO «I"eol'eT» 12 nuIEH3MOHHBIX KIIOYEH IS yd4. meneit Ha 12
pabounx MecCT, 2 JUIEH3UOHHBIX KJIF0Ya JIJIT KOMMEpP-X IIeJeH.

[Taker mporpamMm Ui CIEUUAIM3UPOBAHHOW OOpabOTKM reodu3MuecKuX NoJeH U 3axad
re0J0rM4eCcKOro U MpOrHO30-MUHEPAreHNYecKoro aHain3a KOMILJIEKCA Ie0JIoro-re0pu3nYecKuX JaHHBIX
(«[MC-UHTEI'PO-TEOD®U3UKAY) ['K697-08/11 ot 09.08.2011 ®I'VII THI[ P® «BHUHUreocucrem»
12 nuIeH3MOHHBIX KJTF0YeH Ha 12 pabodnx MecrT.
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Phoenix Geofphysics MTU-akt o mpeaocTaBieHHH MpaBa Ha HCIOIB30BAHUE MPOrPAMMHOIO
obecnieuenbss WinGLink License 116 ot 2003r.

8.2. lomereHus 1JI1 CAMOCTOSITEILHOI PadoThI

1. OcHameHHOCTh TMOMEIIEHUS JUIsI CaMOCTOSATEIbHON paboThl (YueOHbIi meHTp Nel): 13
mocanouHbix MecT. Ctyn — 25 mT., ¢Toa — 2 MmT., CTOJA KOMIBIOTEPHbIH — 13 mT., mkad — 2 mT., J0cKa
aynutopHas mapkepHas — 1 mT., APM yue6noe 1K (MoHuTOp + cucremusiii 610k) — 14 mr. Jloctyn
cetn «HTEpHET», B DJIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIILHYIO Cpely Y HUBEPCHUTETA.

[lepedeHp NMIIEH3MOHHOTO MporpamMmHoOro obecreuenus: Microsoft Windows 7 Professional
(JoroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTtaBKy KOMIIBIOTEpHOTO oOopyaoBanus» , Microsoft
Open License 49379550 ot 29.11.2011 ); Microsoft Office 2007 Professional Plus (Microsoft Open
License 45207312 ot 03.03.2009).

AunTHBHpYCHOE TmporpamMMmHoe obecredyenne: Kaspersky Endpoint Security (Iorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboauo pacmpoctpansiemoe I10), Foxit Reader (cBo6omHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboamno pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

2. OCHaIIEHHOCTh TIOMEIICHHS JJI1 CaMOCTOATENbHOW paboThl (YueOHblld 1eHTp No2): 17
MoCcaZovYHbIX MecT. Jlocka il muchMa MapkepoMm — 1 mT., paboure MecTa CTyJeHTOB, 000PyIOBaHHBIE
I[IK ¢ nmocrymom B ceTh YHHBepcurera — 17 mrT., MyabTUMEAWMHBIN npoektop — 1 mr., APM
npernoaBaTens [uist padoThl ¢ MylbTUMenua — 1 mT. (CHCTEMHBII OJIOK, MOHUTOPBI — 2 MIT.), CTOMI — 18
mrt., ctyn — 18 mr. Joctyn k cetn «MHTEpHET», B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO
cpeny YHUBEpCHUTETA.

[TepeueHb JTUIIEH3MOHHOTO MporpaMMHOT0 obecneuenus: Microsoft Windows 7 Professional
(Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha noctaBky koMnbroTepHoro obopynoBanus», Microsoft Open
License 49379550 ot 29.11.2011 ); Microsoft Windows XP Professional (I'K Ne 797-09/09 ot 14.09.09
«Ha moctaBky koMIbloTepHOro obopymoBanusi», Microsoft Open License 45369730 ot 16.04.2009);
Microsoft Office 2007 Professional Plus (Microsoft Open License 45207312 ot 03.03.2009 ).

AuTHBHpYCHOE TporpamMMHoe obecredenue: Kaspersky Endpoint Security (Iorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBobomHO pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe [10), doPDF
(cBobOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6ojaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe I[10), XnView (cBo6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe I10).

3. OcHaleHHOCTh MOMENIeHMs Jig caMmocTosiTeNibHON paboTel (MHxkeHepHbIl kopmyc): 16
nocasoyHpIx MecT. CTOJN KOMIBIOTEPHBIN JUIS CTYAEHTOB (TWm 4) - 3 mT., CTON KOMIBIOTEPHBIA IS
CTYIEHTOB (THUI 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYACHTOB (THN 7) - 1 mIT., Kpecio npenoaBaTesns
(ceTtka, 1BeT uepHbI) - 17 mT., J0CKAa HamNoJbHAas MOOWJIbHAas Oejas MarHMUTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mm - 1 1., MmoHOOOK Lenovo M93Z Intel Q87 - 17 mir., mmakat - 5 mir.
Joctym k cetn «IHTEepHET», B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCHTETA.

[lepeuenp IMIIEH3MOHHOTO MporpamMmmHoro obecneuenus: 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 (JoroBop Ne559-06/10 ot
15.06.2010 «Ha mocTaBky mporpammHoro obecrieueHus» ), Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1

AuTHBHpYCHOE TporpamMMmHoe obecredenne: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
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I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBobomuo pacmpocrpansemoe [10), FAR Manager (cBoGomno pacmnpoctpansemoe [10),
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe I10), Quantum GIS (cBoGogHO
pacmpoctpansemoe [10), Python (cBobomno pacnpoctpansemoe I10), R (cBoOoaHO pacmpocTpaHsemMoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe [10), SMath Studio (cBobomno pacmpoctpansemoe I10),
GNU Octave (cBo6oaH0 pacrpoctpansemoe [10), Scilab (cBo6onHo pacnpocTtpansemoe [10).

8.3. IlomemeHust 1Jisl XpaHeHUsI H NMPOPUIAKTHYECKOTO0 00CTYKHBAHUS 000PY/10BaAHUS

1. enTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTUN U CpeacTB 0OydeHus (YueOHsbIit meHTp Nel):

OcHallleHHOCTb: MEpPCOHAIbHBIA KOMIbIOTEp - 2 WT. (mocTyn K cetu «VHTepHEeT»), MOHUTOD -
4 mT., ceTeBOW HAKONMUTENh - | IIT., UCTOYHUK OecrepeOOWHOr0 MHTaHUS - 2 INT., TEICBU30p
wiasMeHHblid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masspHas craHius - 2 mT., peib - S5 MIT.,
nepdoparop - 3 mT., HAOOp MHCTPYMEHTa - 4 WIT., TECTEp KOMIIBIOTEPHOH CceTH - 3 IIT., OaJUIOH CO
CKaTBhIM Ta30M - | IIT., MacTa TEIUIONPOBOAHAS - | mMT., mblIecocC - | mT., paAMOCTaHIuUs - 2 IIT., CTON - 4
mT., TyMO0a Ha KOJecWKax - | IT., MOJACTaBKa Ha Koyiechkax - | mr., mkad - 5 mr., Kpecio - 2 IiT.,
necrauna Alve - 1 .

[lepeueHp JMIIEH3MOHHOTO HporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2010
Professional Plus (JTuriensuonnoe cornamenre Microsoft Open License 60799400 ot 20.08.2012).

AutuBHpycHOE mporpamMmHoe obecreuenue: Kaspersky Endpoint Security (Jorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6oaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHH U cpecTB 00yueHus (YueOHslii eHTp Ne2):

OcHaleHHOCTh: CTOA - 5 WT., CTyaA - 2 WIT., Kpecao - 2 mrT., mKad - 2 ImT., NepCOHAIbHbII
KomnbloTep - 2 mr. (moctyn k cetn «MHTepHer»), mMonutop - 2 mT., MO®Y - 1 mT., Tectep
KOMITHIOTEPHOM ceTH - 1 mT., 0aJUIOH CO CKATHIM Ta30oM - | MIT., mypymnoBeprt - 1 miT.

[lepeueHb JUIIEH3HOHHOTO Mporpammuoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cormamenne Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2007
Professional Plus (JIutiensuonnoe cornamenne Microsoft Open License 46431107 ot 22.01.2010).

AntuBupycHoe mnporpamMmHoe oOecreuenue: Kaspersky Endpoint Security (dorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe I[10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pacnipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansiemoe I10).

3. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U cpeAcTB 00yueHus (MHKeHepHbIil Kopiyc):

OcHameHHocTh: ¢Toa - 2 MT., ¢Tya - 4 wT., kpecio - 1 mT., mkadp - 2 mT., NepCOHATbHBIN
koMmmeroTep - 1 mr. (moctyn k cetn «MHTepHET»), Beb-kamepa Logitech HD C510 - 1 mr., KoJOHKH
Logitech - 1 ., Tectep komnbroTepHO#H ceTr - 1 wT., Apenb - 1 mr., TenedoH - 1 mr., Habop PYUHBIX
MHCTPYMEHTOB - | mIT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011), Microsoft Office 2007
Professional Plus (JTuriensuonnoe cornamenre Microsoft Open License 46431107 ot 22.01.2010).

AunTHBHpYCHOE TporpamMMHoe obecrieuenue: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboauo pacmpoctpansemoe I10), Foxit Reader (cBo6omno
pactpoctpansiemoe I10), SeaMonkey (cBoGomno pacnpoctpansemoe [10), Chromium (cBoGomHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe

21



I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

8.4. JIunieH3MOHHOE MPOrpaMMHoOe odecrevyeHmne

1. Microsoft Windows 7 Professional ('K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky
npoxykuuuny , Microsoft Open License 49379550 ot 29.11.2011 , ToroBop Ne 1105-12/11 ot 28.12.2011
«Ha mocTaBky KOMIBIOTEpHOTO 000pymoBanus» , Jlurensuonnoe cormamenue Microsoft Open License
60799400 ot 20.08.2012, Jlunensuonuoe cornamenne Microsoft Open License 48358058 ot
11.04.2011).

2. Microsoft Windows 8 Professional ('K Ne 875-09/13 ot 30.09.2013 «Ha mnocraBky
KOMITHIOTEPHOW TEXHUKH ).

3. Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot 30.10.2009 ,
JInnensnonnoe cornamrenne Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License
45207312 ot 03.03.2009 .
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