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Pa6ouas nporpamma qucumMiuinabl «HaykoeMkue TeXHOIOTHNY pa3padoTaHa:

- B coorBercTBHH ¢ TpeboBanusmMu ®I'OC BO — maructpaTypa mo HampaBiIeHHIO MOATOTOBKU
«21.04.01 HedTerazoBoe neno», YTBEPKACHHOr0 mpukazoM MunoOpuayku Poccunm Ne 97
ot 09.02.2018 r;

- HA OCHOBAaHMHM YYEOHOrOo IJaHA MAarucTpaTypbl IO HampaBleHHIO mNoAarotoBku «21.04.01

HedTerazopoe neno» HanpaieHHOCTh (poduis) «Pa3paboTka HeYTIHBIX MECTOPOKICHUI.

CocraButenb K.T.H., goueHrt Ilogonpuropa JI.I".

PaGouasi mporpamma paccMoTpeHa M o00peHa Ha 3aceqaHuM Kadeapsl pa3paboTKu U

HKCILTyaTali He(TSHBIX U Ta30BBIX MEeCTOpOkIeHUH OT «08» denpanst 2022 r., mporokon Ne 18.

3aBenyromnuii kageapoit K.T.H., JIOIICHT Mapnamos /I.B.

Pa6ouasn nmporpaMmma corjjacoBaHa:

Havanpnuk ynpaBneHus yueOHo-
METOIMYECKOT0 00eCIIeUeHU K.T.H. HBaunosa I1.B.
00pa3oBaTeNpHOrO MpoIecca




1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

[lenp — mnpuobpereHre OOYYAIONUMUCS 3HAHWA B OOJACTH HAYKOEMKHX TEXHOJOTHH,
NPUMEHSEMBIX B HE(TEra3oBoil MPOMBINUICHHOCTH C IENbI0 HauboJsiee MOJHOTO M PalMOHAIBHOTO
M3BJIICUEHUS YIIIEBOAOPOAOB (He(Th, ra3, KOHACHCAT) U3 HEAP; MOArOTOBKA K CAMOCTOSITEIbHON HAaydyHO
UCCIIEI0OBATEIBLCKOW ACITEIHPHOCTH IO IPOTPaMMaM BBICIIETO 00pa30BaHUsl.

OcHOBHBIE 3aa4yu JUCHUIIJIINHBI:

-03HAKOMJICHHE C TCHJICHIIMSIMUA TEXHOJOTHYECKOTO Pa3BUTHSI CEKTOPa PA3BEIKU U JOOBIYM HEPTH
W rasa,

-03HAKOMJICHHE C TIEPCIIEKTUBHBIMH TEXHOJIOTHSIMH Pa3BEIKH U T0OBIYM He()TH U ra3a;

-M3y4eHHe METOJUK pacdera ¥ Toa0Opa TEXHOJOTHH, HAMpPaBICHHBIX Ha MOBBIIICHHUE
KOMITOHEHTOOT/Ia4uH MPH Pa3pad0TKe MECTOPOKIACHUN YTIIEBOIOPOJIOB;

-03HAKOMJICHHE W MPHOOPETEHUE HABHIKOB PabOThl ¢ TexHomorusMu «bonbmux JlaHHBIX» B
He(Tera3o0BOH HHIYCTPUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucnummna «HaykoemMkre TEXHOJIOTMM» OTHOCUTCS K 4acTd, (OpMHpYyEeMOH y4aCTHHUKaAMU
00pa3oBaTeNbHBIX OTHOIICHHH OCHOBHOM MNpPO(ecCHOHAIbHON 00pa30BaTeNbHON IMPOTPaMMBbl 110
HarpasieHuto noarotoBku «21.04.01 HedrerazoBoe nemno» u uzydaercs B 3 ceMecTpe.

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS MO JUCHUIIJIMHE, COOTHECEHHBIE
C IINIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMSI OBPA3OBATEJIbHOM
MMPOI'PAMMBI

[Tpouecc m3ydyenus: AUCHMIUTUHBI «HaykoemMkue TEXHOJIOTHMW» HampaBlieH Ha (OpMHUpPOBAHUE
CHEAYIOIMX KOMIETEHIIMI:

®opMupyeMble KOMIIETCHIIUU
Koa v HauMeHOBaHUE HHAMKATOPA
Conepxanue Kommeren- Koz JOCTHIKEHUS] KOMIETeHIINH
10701 KOMIIETEHIIUH
Crioco0eH oCyIIecTBISTh VK-1 VYK-1.1. 3HaTh: METOJBI CHCTEMHOTI'O ¥ KPUTHUECKOTO aHAIIN3a;
KPUTUYECKUNA aHATU3 METOJIMKH Pa3pa0OTKU CTpaTeTUH NEUCTBUH IS BBISBICHUS U
MPOOJIEMHBIX CUTYaIUi Ha pEIlICHUs TPOOJIEMHON CUTYaIHH
OCHOBE CHUCTEMHOI'O VK-1.2. YMeTb: OpUMEHATh METOJbl CUCTEMHOIO MOAXOAAa U
MO/IX0/1a, BEIPadaThIBaTh KPUTUYECKOTO aHaJIn3a MPOOIIEMHBIX CUTYalINIA;
CTPATEruro IeHCTBUN pa3pabaThiBaTh CTPATETHIO JCHCTBUI, IPUHUMATh KOHKPETHBIE
pelieHus s ee peann3aiuu
VK-1.3. Bnanerb: METOJ0JIOTHEN CUCTEMHOI'O U KPUTHUECKOTO
aHaJiu3a MPOOJIEMHBIX CUTYyallui; METOJUKAMHU IOCTAaHOBKHU
LM, OIPENCIICHUs CIIOCOOOB €€ IOCTHXKCHHMs, pa3paboTKu
cTparerui AecTBuil
CriocobeH onpeaensTs u VK-6 VK-6.1. 3HaTh: METOAMKM CaMOOLICHKH, CAMOKOHTPOJS H
peaTn30BhIBATH IPHOPUTETHI CaMOpPa3BUTHS c HCII0JIb30BaHUEM IOJIXO/I0B
COOCTBEHHOM EATEIHHOCTH 310pOBBECOEpEKEHUS
U CIIOCOOBI ee YK-6.2. YMets: pemiats 3agauu cOOCTBEHHOTO JIMYHOCTHOTO H
COBEPIIICHCTBOBAHUS Ha po(eCcCHOHAIBHOIO Pa3BUTHSI, ONPEICIAThL U PEaTH30BBIBAThH
OCHOBE CaMOOILIEHKH MIPUOPUTETHI COBEPIIIEHCTBOBAHUS COOCTBEHHOM
JEATEIbHOCTH; TMPUMEHATH METOAMKH  CaMOOLEHKH U
CAMOKOHTPOJIS;  MPUMEHSITh  METOJIUKH,  MO3BOJISIOIINE
VIIyYIIATh u COXpaHUTh 3I0POBBE B mporecce
JKH3HEACATEIIbHOCTH
YK-6.3. Bnamers: TEXHOJOTHSIMH ¥ HaBBIKAMH YIIPABJICHUS
CBOCH IMO3HABATEIILHOM JIeATCILHOCTBIO i ee
COBEPIIICHCTBOBAHMS HAa OCHOBE CaMOOIIEHKH, CAMOKOHTPOJIS H
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®opmupyeMble KOMIIETEHIIUH

Koa u HauMeHOBaHHe HHAXKATOpAa

Conep:xanue xommneren- Kon JOCTHKEHHUS] KOMIETEHIUU
197071 KOMIIeTeHI[M U
MPUHIMIIOB CaMOOOpPa30BaHUsl B TEUCHUE BCEH JKU3HHU, B TOM
YHCJIe C UCIONb30BaHUEM 310POBbECOEPETAIOIUX TOAX00B U
METOAMK
Crnioco0OeH ncnonbp30BaTh [IKC-1 [IKC-1.1. 3naer MeToasl HAy4YHOTO IIO3HaHUA, aHanM3a u
METO/IONIOTHIO HAYYHBIX 0000meHnsT ~ OmbITa B COOTBETCTBYIOIIEW  0OiacTu
HCCIIEIOBAaHUH B HCCIIEI0BAaHUH, METOIOJIOTHIO TPOBEICHUS PA3JIMYHOIO TUIIA
npodeccuoHaAILHON HCCIE0BAaHUN
JeATEIbHOCTH [IKC-1.2. Cozpaer HOBbIE M COBEPIICHCTBYET METOIUKU
MOJICJINPOBAHMS M IPOBEICHUS PACUCTOB, HEOOXOOUMBIX NPH
MIPOEKTHPOBAHNHU TEXHOJIOTHUECKUX MPOLIECCOB U TEXHUYECKHUX
YCTPOMCTB
[IKC-1.3. ®opMmynupyeT U pelaeT 3aJadd, BO3HHUKAIOLIUE B
XOZI€ HCCIIEIOBATEIbCKOM JEATENBbHOCTH, U Tpelyromue
yrITyOJIEHHBIX MTPOQECCHOHANBHBIX 3HAHUHT
[IKC-1.4. Bribupaer HE0OXOMUMBIE METOMABI HCCIEIOBAHUSA,
MOIUGHUIMPYET CYIIECTBYIOIIME W CO3LACT HOBBIE METOMBI,
HCXOS U3 33/1a4 UCCIeI0BaHUS
I[IKC-1.5. OGmamaeT HaBbIKAMH HAYYHBIX HCCIICOBaHUH
TEXHOJIOTMYECKUX IIPOLECCOB M TEXHUYECKUX YCTPOICTB B
o0yacTy HeTera3oBoro aena
CriocobeH mpoBOANUTh [IKC-2 [NKC-2.1. Nmeer mpexncraBieHne o HanboJee COBEPIICHHBIX
aHanu3 1 0000IIeHe Ha JAHHBIH MOMEHT TEXHOJOTHSIX OCBOEHHS MECTOPOKICHUH,
HAyYHO-TEXHHUYECKOU B TOM 4YHCJIE€ Ha KOHTMHEHTAJBFHOM Iuenb(de, NpUMEHEHHS
WHPOPMAITUH IO TEME COBpPEMEHHBIX SHEProcOeperarnX TEXHOIOTHN
HCCIIEA0BAHMSI, IMKC-2.2. OcymiecTsisieT BEIOOP METOJMK U CPECTB PEIICHHS
OCYILECTBIISTH BBIOOD MOCTaBJICHHOH 3a/1a41, IPOBOJIUTH MATEHTHBIE UCCIIEOBAHUS C
METOAMK U CPEJICTB PEILCHHUS LEJIbI0 00ecTIeYeH s TATeHTHOM YMCTOTHI HOBBIX Pa3pabOTOK
3a7a44, MPOBOJUTH I[IKC-2.3. Bmameer HaBbIKaMM TIPOBEICHUSA aHAIHW3a W
MaTEHTHBIE cucTeMaruzauuy HMHGOpPMAaLMH IO TEME HCCIelOBaHui, a
HCCIIEI0OBAHMUS C LEJIBIO TaKXe NaTeHTHbIX HCCIIEIOBAaHUN
oOecriedeHus MaTeHTHON
YUCTOTHI HOBBIX pa3pabOToOK
Crnioco0eH I1aHupoBaTh U [IKC-3 [IKC-3.1. CraBuT u QopMyaupyeT Ledd U 3aAa4d HayYHbBIX

MMPOBOJAUTH AHAJIMTUYCCKUC,
UMUTALIUOHHBIC 1
OKCIICPUMCHTAJIbHBIC
HCCICA0BAHUA, KPUTHYCCKU
OICHUBATH JaHHBIC U ACJIaTh
BBIBOIbI

WCCIIeIOBaHMN U pa3paboToK

[IKC-3.2. IIpumMeHsieT METOAOIOTHIO TIPOBEACHUS PA3TUIHOTO
THUTIA UCCIIeIOBAHHHA

[IKC-3.3. IlpuMeHsieT HOPMAaTUBHYIO JOKyMEHTAalMI0 B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

I[IKC-3.4. OcymecrBasier cbop, 00pabOTKy, aHaJIW3 H
CHCTEMAaTH3alNI0 HAYYHO-TEXHUYECKON MHPOPMaIK 1O TeMe
WCCIIC/IOBaHUs, BHIOOp METOAMK U  CPEACTB  pelleHHS
[IOCTaBIEHHOW  3aJadd; IUIAHWPOBAaTb W IPOBOJAUTH
WCCIIEIOBAHNSA TEXHOJIOTMYECKUX MPOLECCOB IMPH OCBOCHUHU
MECTOPOXKIACHUI

I[IKC-3.5. HmeeT HaBBIKM TIPOBEACHHUS WCCICAOBAHUN W
OLIGHKM HX pE3yJIbTaTOB




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

OO6mast Tpyao€MKOCTh y4eOHON MUCIUIIINHBI «HaykoeMKHe TeXHOJIOTHH» COCTaBIIAeT 4 3a4ETHBIX

enunul, 144 ak. gyacos.

Bup y4eoHoii padoTnl Bcero ak. yacos AR. Hach! m:; cemecTpam
AyauTtopHasi padoTa, B TOM 4HcJIe: 54 54
Jlexuum (JI) 18 18
ITpaxtrueckue 3ansatus (I113) 36 36
CamocrositesbHas padora crygentos (CPC), B 54 54
TOM 4HcJie:
IToaroroBka K MpakTUYECKUM 3aHATHSAM / CEMUHApaM 18 18
AHnanutuieckuil H”HGpOpPMaIMOHHBIN OUCK 18 18
PaGora B 6ubnmoreke 18 18
IIpomexyTouHas aTrecTanms — 5k3ameH (J) 36 9 (36)
O01masi TPy10eMKOCTb TUCIIUIIHHbI
aK. yac. 144 144
3a4. el. 4 4

4.2. ConepxaHue TUCUUILTUHBI

V4eOHBIM IIaHOM MMpEaAYCMOTPCHBI: JICKIIUH, TPAKTUYCCKUEC 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3neynl AMCHUILIMHELI M BUALI 3AHATHI

Buanl 3ausaruii
=
=
I~ = g <
= = = E
Q < a =
[~ = (<] =) 5]
= = @ s X
HaunmeHoBaHue pa3aeiioB ¥ = > =
< 5 3} =] <
Q = S
2 = 5 | 2 &
) = e L
2 S| 28
=9
<
g @)
=
Paznen 1 «MupoBoii cekTop pa3BeIKu U J0OBIYM HEPTH
14 2 4 8
U Ta3a»
Pazgen 2 «TexHOIOrMYECKHME AaCHEKThl Pa3BUTHS 14 2 4 8
HedrerazoBoro cekropa B Poccun»
Paznen 3 «HoBble MeToabl yBeTMYEeHHUS HEPTEOTAAYN U 60 10 24 26
WHTEHCU(PUKAIIUU JOOBIYM)
Pasnen 4 «Texuomorun «bonbIInx MOaHHBIX» B 20 4 4 12
HedTerazoBol HHAYCTPUN
HTroro: 108 18 36 54




4.2.2.Conep:xanue pa3iesioB TUCUUIIMHBI

Ne
n/n

Pa3nen

TeMmaTnka JeKIUOHHBIX 3aHATUI

TpyaoeMKoCTh
B aK. yacax

Paznen 1.

Ponbp  HedrerazoBoro cexkrtopa W THUIOJNOTHUS
KOMIIAaHWH,  pa3pabaThIBAIOIUX  TEXHOJIOTHH
pasBenkn W no0bran HepTH W Taza. CTUMYIBI
TEXHOJIOTHYECKOTO pa3BUTHSI. PasButHe
TEXHOJIOTHIA I pa3pabOTKU MECTOPOKICHHN C
TPYJHOU3BICKACMBIMH U HETPaIUIIMOHHBIMU
3aracamu.

Pasznen 2.

AKTyallbHbIE  TEXHOJIOTHYECKHE  HAIpPaBIICHUSI
He(TerazoBoro cexTopa M MMIOPTO3aMELICHHE.
YcnoBus TEXHOJIOTHIECKOTO Pa3BUTHSL.
Texnonorndeckue HPHOPUTETHI KPYITHBIX
HedTera3oBelx  KommaHuii. l'ocynmapcTBeHHas
MOJ/ICP’)KKA ~ TEXHOJIOTHUECKOTO  pa3BUTHA B
He()TETa30BOM CEKTOpE.

Paspgen 3.

HoBble TemoBbie B PU3NKO-XUMHYCCKHE METOIBI
YBEITUYCHUS He(TeoTnavN. OBOIIOIHS
TEXHOJIOTHH TUApOpa3phiBa miacta. [IpuMmeHeHue
MEPCIICKTHBHBIX TEXHOJIOTHH pa3paboTKu
3anexxell baskeHOBCKON CBUTHI.
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Paznen 4.

«bonpmme nanuapie» B HedTemoObun. [{udposas
7a0opaTopusl aHaKM3a IUIACTOBOTO Marephaia U
¢mrounoB. [laTeHTHBIT TIOMCK W aHaIU3
OpUMEHEeHUS  IU(POBBIX  TEXHOJOTHH B
HeTenoObun. lcmonb3oBaHue MPOrpaMMHOTO
komruiekca tNavigator

HToro:

18

4.

2.3. [IpakTHyecKkue 3aHATHA

Paznen

TemaTnka NpaKTUYECKUX 3aHATHI

TpyaoemkocTb
B aK. yacax

Pazpen 1.

Kareropuu pecypcoB yrieBo10opoIoB.

4

Paznen 2.

Kareropun 3amacoB yrieBOJOPOJOB U METOABI HUX
rojicuera

4

Paznen 3.

FHI[pOI[PIHaMI/ILIeCKPIe METOABI TTOBBIICHUS
He(l)TeOT,I[aLII/I IJIaCTOB IPpH 3aBOAHCHHUN

Pacuer  rugpaBiaMuyeckoro  paspelBa  ILIacTa B
BEPTUKAIBHOW CKBaKMHE

Pacuer OCHOBHBIX TapaMeTpOB NpH 3ape3Ke OOKOBOTO
CTBOJIA

Pacuer MHOrocTaguiiHOrO TUAPABIMYECKOTIO pa3pbiBa
IJ1acTa B TOPU30HTAIILHO CKBAXKUHE

Pacuer mpomecca BbITeCHEHHS HE(DTH OTOPOUKOU
pacTBOpa MOBEPXHOCTHO-aKTUBHBIX BELIECTB

Pacuer mporecca BBITECHEHUS HePTH
YTJIE€BOAOPOAHBIMU PACTBOPUTEIAMU
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Ne N TpynoeMkocTh
Paznen TemaTnka NpaKTHYECKUX 3aHATHI
n/n B aK. yacax

Pacuer mpomecca BbITeCHEHHS HE()TH OTOPOUYKOH 2
HOJIMMEPHOTO PAacTBOpa

Pacuer mpouecca BeiTecHeHus: HepTu oTopoukoit [TAB- 4
MOJMMEP-IIETIOYHON KOMITIO3UIINN

[IpoekTrpoBaHUEe TEXHOJOTHH MapOrPABUTAIUOHHOTO 2
JIPCHUPOBAHUS

Pacder mpomecca  KHCTOTHOH  OOpaOOTKM IS 2
MIPUMEHEHUS B CJIO)KHOTIOCTPOSHHBIX

HU3KOMPOHUIIAEMBIX MOPOAaX-KOJIEKTOpax
W3yyeHne OCHOBHBIX BO3MOYKHOCTEM NIPOrpaMMHOIO
komruzekca tNavigator

4 Pasnen 4.

HUroro: 36

4.2.4. JlabopaTopHble padoThI
JlaGopatopHbie pabOThI HE MPETYCMOTPEHBI.

4.2.5. Kypcosbie padoThI (IPOEKTHI)
KypcoBbie paboThl HE IPEyCMOTPEHBI.

5. ObPA3OBATEJIBHBIE TEXHOJIOT'UH

B xone 00yueHus IpUMEHSIOTCSL:

Jlekuum, KOTOpBIC SBJISIOTCS OJHUM M3 BOXKHEHIIMX BHUJIOB YYEOHBIX 3aHSITUN M COCTABISIOT OCHOBY
TEOPETHUYECKOMN MOATOTOBKU 00YYaIOIUXCAL.

Ilenu neKIMOHHBIX 3aHATHIA:
-IaTh CHUCTEMAaTU3MPOBAHHBIC HAYYHBbIC 3HAHHS IO AWCIMIUIMHE, aKIEHTUPOBATh BHUMaHWE Ha Haumbolee
CJIO’KHBIX BOITPOCAX AUCIUTUIAHBI;
-CTUMYIIUPOBATh aKTHBHYIO MMO3HABATENBHYIO AEATENFHOCTh OOyYaromuXxcsi, CnocoOCTBOBaTh (hOPMHUPOBa-
HUIO UX TBOPUECKOTO MBIIILICHUSI.

IIpakTnyeckue 3auaTus. Llenm npakTMUeCKUX 3aHATUN:
-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33]1a4.

I'maBHBIM conep>kaHUEM ATOTO BUAA y4EOHBIX 3aHSATHUH SIBISETCS paboTa KaXI0ro 00YydJarolierocs o
OBJIA/ICHUIO TIPAKTUYECKUMU YMEHUSIMHU U HAaBBIKAMU TIPOPECCUOHATIBHOMN JIeATEIbHOCTH.

Koncyabranum (Tekylas KOHCYIbTaIHs, HAKaHyHE 9K3aMeHa) sIBISIETCsl OHOM 13 (opM PYKOBOICTBA
y4eOHOM paboTOM 00YJAIOIUXCS U OKa3aHUSI UM TIOMOIIM B CAMOCTOSATEILHOM M3yYeHUH MaTepuaia JUCIIU-
TUIMHBL, B JIMKBUIAIIUK UMEIOIIUXCS TPOOEIIOB B 3HAHUSIX, 3aJJOJDKEHHOCTEH MO TEKYIIUM 3aHSTHSAM, B TIOJr0-
TOBKE MICbMEHHBIX Pa0OT (MPOEKTOB).

Tekyiye KOHCYTBTAIIMK TIPOBOISTCS TPEMoaaBaTesieM, BEIyIM 3aHATHS B Y4€OHOU rpyriie, Hayd-
HBIM PYKOBOJUTEJIEM U HOCST KaK MHIUBUIYAILHBIN, TaK U TPYIITIOBOM XapakTep.

CamocrosiTejibHasi padoTa 00y4yarolIUXCsl HampaBlieHa Ha YrIyOlleHHe W 3aKperuieHHe 3HaHWA,
MOJTyYEHHBIX HA JIEKIUSAX W JAPYrHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEILHOTO aKTUBHOTO
MPUOOPETEHUST HOBBIX, JOMOJIHUTENBHBIX 3HAHUM, TMOATOTOBKY K TPEACTOSAIIMM YUeOHBIM 3aHATUSM U
MIPOMEKYTOUYHOMY KOHTPOJTIO.



6. OHEHOYHBIE CPEJICTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA JUCHUTIJIMHBI

6.1. Quenounvie cpeocmea 0138 CAMOCMOAMENbHOU padOmMbl U MEKYULe20 KOHmMPONs
ycnesaemocmu

Pa3nen 1. MupoBoii cekTop pa3Beaku u 100b1ud HeTH U raza

1. Onumure CTPpyKTYpy NOTpeOICHHS TEPBUYHBIX YHEPTOPECYPCOB B MHpE.

2. YKaxXuTe CTpaHbl C BBICOKON POJIbI0 HEPTETra30BOro CEKTOpa B HALIMOHAIBHON Y5KOHOMUKE.

3. YKakuTe THIIbI KOMIIAHUH 00€CIeUnBAIONINX TEXHOJIOTMYECKOE PA3BUTHE CEKTOPA pa3padOTKU U
NOOBIYHU YTIIEBOJOPOIOB.

4. Kakoli TUI KOMIAHMM WUIPaeT LEHTPAJIbHYIO POJb B TEXHOJOTMYECKOM DPAa3BUTUU CEKTOpPA
pa3paboTKu U 100bIYH YTIEBOI0POAOB?

5. YKaXXuTe OCHOBHbBIE CTUMYJIbI TEXHOJIOTUYECKOTO PA3BUTHSIL.

6. KakoBa poyib HOBBIX TEXHOJIOTMH Ui pa3pabOTKU MECTOPOKICHHH C HETpaJuLMOHHBIMU
3aracaMu yrieBoJopo10B?

Pa3znen 2. TexHosioruyeckne acnekThl pa3BuTHs HeTerazoBoro cekropa B Poccuu

1. VkaxxuTe aKTyajdbHBIE TEXHOJOTMYECKHE HAINPABICHHUS pPAa3BUTHA He(PTErasoBoro cexropa
Poccun

2. YKaxXuTe OCHOBHBIC HAIIPABIEHUSI UMIIOPTO3aMelleHus! B HeTerazoBom cektope Poccum.

3. OmmmmTe CTPYKTYypy HedTerazoBoro cekropa Poccum.

4. JlaiiTe XapakTEepUCTUKY CHCTEME HeAPOIoIb30BaHus Poccuu.

5. JlaiiTe xapakTepUCTHKY CUCTEME Haorooonoxenus Poccun.

6. OxapakTepu3yiTe TEXHOIOTHYECKHE TPUOPUTETHI KPYITHBIX He(Tera30BbIX KOMITAHUH.

7. KakuM 00pa3oM ocCyIlIecTBIsIETCS TOCYAApCTBEHHAs MOJIEPKKA TEXHOJOTUYECKOTO Pa3BUTHUS
HedTera3zoBoro cekropa B Poccun?

Pa3nen 3. HoBble MeTobI yBeJIMUeHHS He(PTEOTAA4YN M HHTEHCU(PUKALUH 100BIYH
. Knmaccugukanus MeTo10B yBeanueHus: HeTeU3BICUECHUS.
. Bb10op MeTo/10B yBenuueHus HeTeu3BIeUeHUs U OOBEKTOB /Ul X IPUMEHEHUS.
. ®U3NKO-XUMHUYECKUE METO/Ibl YBETMUECHUS HE(DTEN3BICUECHMUS.
. 'a30BbIEe METO/IbI YBEIUYEHUS HEPTEU3BICUECHUS.
. MukpoOuosornyeckue METo/1bl yBETUUEHUs He(DTEN3BICUEHMUS.
. @u3nuecKue MeTo/ bl yBEITNUEHUS He(DTEU3BICUCHHUS.
. TeryioBbIe METO/IbI YBEIHUEHUSI HE(DTEU3BICUECHHUS.
. MeTop1 BO3IeHCTBUS Ha MPU3a00HHYIO 30HY IUIacTa.
. OU3BUKO-XUMHYECKUE METO/IbI BO3ICHCTBUS HA MPU3a00HYIO 30HY IIACTa.

10. 'mapoaMHaMUUYECKUe METO/Ibl BO3IEHCTBHSI HAa MPU3a00MHYIO 30HY IJIacTa.

11. TenoBble 00pabOTKM MPU3a0OMHOM 30HBI TIACTA.

12. KommiekcHble PU3NKO-XMMHUYECKHE METObI BO3/ICHCTBUS Ha MPOJYKTUBHBIE TIACTHI

Pa3nea 4. Texnosiorun «bosabmux 1aHHBIX» B HeTerazoBoii MHAYCTPUH

1. OTpa3ute OCHOBHBIE KOHIIEMIMH CHCTEM MHOTOYPOBHEBOHM 0€30MacHOCTH M MIAaT(GOPMEHHBIX
perieHuit mo paboTe ¢ JaHHBIMHU.

2. OxapakTepu3yiTe NpUMEHEHHE MAIIMHHOTO OOyYeHHs B CEKTOPE Pa3BEIKU U JOOBIYM YIJIEBO-
JIOPOJOB.

3. Kakue TUMBI JaHHBIX UCHOTB3YIOT B TEXHOJIOTUAX «BONBIINX JaHHBIX»?

4. Yro Takoe mpecka3aTeNbHbII aHamu3?

5. HazoBute pakTopbl, OrpaHUIMBAIONINE UCIIOIB30BAHNE MPEICKA3aTEIBHOTO aHAIN3A.

6. JlaiiTe XapakTepuUCTHKY IIUPPOBOH JTAOOPATOPUH aHAIM3A TUTACTOBOTO MaTeprana u QIonia.

7. Kak ocymiecTBisieTcs MaTeHTHBIA MOUCK M aHAJIN3 UCIOIb30BaHUS IIM(PPOBHIX TEXHOJIOTHIA B J0-
ObIye He(TerazoBbIX pecypcoB?
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6.2. Oyenounvie cpedcmea 011 NPOGEOCHUS RPOMEICYMOUHOU ammecmayuu (IK3AMeHa)
6.2.1. IIpumepnutii nepeyensv 60npocos K IK3ameHy (no oucyuniune):

1. Kakoii TUn KOMIAHMM MIpaeT LEHTPAJIbHYIO POJIb B TEXHOJIOIMUYECKOM pa3BUTHH CEKTOpa
pa3paboTKu U 100BIYM YTIEBOAOPOIAOB?

2. YKaXuTe OCHOBHBIE CTUMYJIBI TEXHOJIOTHUECKOTO PA3BUTHAL.

3. KakoBa posib HOBBIX TEXHOJOIMH s pa3pabOTKH MECTOPOXAECHUH € HETPaIULMOHHBIMU
3aracaMu yrieBoJopo10B?

4. Ilepeurcnure OCHOBHbIE  He(dTerazofoObIBalOIIME CTpaHbl MHUpa U KpyHHeHiue
MECTOPOXKICHHUS HE(PTH U Ta3a.

5. Kareropuu 3amacoB HedTH U rasa.

6. Kareropuu pecypcoB HedTu u rasa.

7. Jlatite xapaktepuctuky KMH.

8. Uro Takoe k03(ppuULMEHT BEITECHEHUS?

9. ®akTopbl, BAUAIOIINE Ha BENTUYMHY KO3((UIIUEHTA BBITECHEHUS.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

HEQTb.

23.
24.
25.
26.
27.
28.

®dakTopsI, BAUSIONINE HA BEIHUMHY Kod(dHImeHTa oxpara.

Uro Takoe ko3¢ (PULIMEHT OXBaTa IiacTa Bo3ieicTBUEM?

JlaiiTe XapaKTepUCTHKY IOJICYETY 3aracoB HepTH 0ObEMHBIM METOIOM.

JlaiiTe XapaKTepUCTHKY MEPBUYHBIM, BTOPHUHBIM U TPETUYHBIM METO/IaM JOOBIYH.
VYxkaxure paxTopsl BbIOOpa TexHomoru MYH.

UeM OTIMYAIOTCS METOABI yBENWYCHHsI HE(PTEOTAaYl U METO/Ibl MHTEHCU(UKAIIMU TPUTOKA?
IManpoauHaMUYecKre METOIbI YBEIHUCHUST HE()TEOTIauH.

JlaiiTe XapakTepUCTUKY aHHOHOAKTUBHBIM [1AB.

JlaiiTe XapakTepuCTUKY KaTHOHOAKTHUBHBIM [TAB.

OnuiuTe CyTh 3aBOAHEHUS ¢ NpuMeHeHueM [TAB.

Uro Takoe KpuTHUecKasi KOHLEHTpauus mutiemuiooopasoanus (KKM)?

Onumute metonuky onpenenenus KKM.

Kak munHepanuzaius miacToBoi BObI BIUSAET Ha ToBeaeHUe cucteMbl [IAB-mmacToBast Bona-

OcHoBHble TpeboBaHus, npeabsaBisembie kK [IAB.

OnuimmMre MEXaHNU3M IPoLIEcca EI0YHOTO 3aBOIHEHUS.

Jaiite knaccudukaiuio HeTel mo mokasaTesto KUCIOTHOCTH.

Onuimre METOAMKY ONPEesIeHUs] KUCIOTHOTO YHucia HeTH.

Kak cocTtaB miacToBbIX BOJI MOKET BIUTH Ha 3((HEKTUBHOCTH IIE€I0YHOT03aBOIHEHUS?
Kakue mpouecchl NpoTEKarOT NPU B3aUMOAECHCTBUU TIIMHUCTOM COCTAaBJISIOUIEH MOPOABI C

pacTBOpaMH IIeI0vei?

29.
30.

Kakwne pCarcHThl NPUMCHAIOT JIA IPUT'OTOBJICHUA ICIIOYHBIX paCTBOpOB?
OcHOBHBIE (baKTOpI)I, BJIMAIOIIME Ha YBCIUYCHUC He(l)TCOTI[aLH/I miacta npu MNpUMCHCHUHA

MCJI0YHOI'O 3aBOAHCHU .

31.
32.
33.
34.
35.
36.
37.

OnumuTe CyIHOCTh METO/1a MOJTUMEPHOTO 3aBOJHEHHUSI.

Uro Takoe hakTop cCOnpOTUBICHUS?

Urto Takoe oCcTaTOYHBIN (haKTOP COMPOTUBIICHUS?

AncopO1ust moauMepa MOPUCTON CPEIOi.

Kaxkue BuibI 1eCTpYKIIUU TTOTMMEPOB BBl 3HAETE?

Kakue Moandukanuy noIuMepHOT03aBOAHEHHSI BBl MOXKETE Ha3BaTh?

OnumuTe CYIIHOCTh TMOTOKOOTKJIOHSIIOIIMX TEXHOJIOTHH ¢ TPUMEHEHHEM  CIIUTHIX

nonuMepHbix cucteM (CIIC).

38.
39.
40.
41.
42.

UTto Takoe MHIYKIIMOHHBIN MepUuo;] reaeo0pa3oBaHus (7151 YeTO €ro OMpeesioT)?
B uem cyts ASP 3aBogHeHMs?

Kaxkue arenTs! ucnons3ytorces npu ASP 3aBogHeHnN?

OxapakTepu3yilTe HeHbIOTOHOBCKHE KHJIKOCTH.

Ha kakue rpynibl 1ensTcs HeHbIOTOHOBCKUE KHUIKOCTH?
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43. JlafiTe KpaTKyI0 XapaKTePUCTUKY TEPMHUUYECKUM METOaM YBEIWUYeHUs He(pTeoTIaum.

44, OxapakTepu3yiTe METOJ] 3aKaUKH Iropsiueii BOJbI 7S MOBBILICHUS HEPTEOTIAuH.

45. OxapakTepu3yiiTe NapoTeIIOBOE BO3IEHCTBUE JIsl MOBBIIICHHUS HEPTEOTAAYH.

46. Kakue 0CHOBHBIE 30HBI 00pa3ylOTCs B HAlpaBJICHUU HarHETAHU rapa’?

47. ®akTopsl, MOBBIIAIONINE He()TEeOTAauy IUIacTa IPU 3aKavKe mapa.

48. JlaiiTe XapaKTepUCTHKY MapOTEIUIOBBIM 00pab0TKaM CKBAKHH.

49. JlaiiTe XapaKTePUCTUKY CyXOMY BHYTPHUILIIACTOBOMY TOPEHHIO.

50. [laiiTe XapakTepUCTUKY BJIAKHOMY M CBEPXBIa)KHOMY BHYTPHUILUIACTOBOMY TOPEHHUIO.

51. JlaiiTe XapakTepUCTUKY TEXHOJIOTUH BHYTPUILIACTOBOTO TOPEHUS «OT HOCKA K IMATKE).

52. JlaiiTe XapakTepUCTUKY TEXHOJIOTUU TapOrpaBUTAIIMOHHOTO ApeHupoBanus (SAGD).

53. CJI0KHOCTH MPHU pealiu3allii TEXHOJIOTHUH MTapoTrpaBUTAIMOHHOTO ApeHupoBanus (SAGD).

54. Momudukanuu texuonorun SAGD.

55. JlaliTe CpaBHUTENBbHYIO OLIEHKY TEPMUYECKHMM MeTojlaM He(TeoTAaaun (IperuMyIlecTBa,
HEJIOCTATKH).

56. OxapakTepu3yiTe «X0JIOTHBIC» METO/IbI JOOBIYH TSHKEIION HEPTH.

57. Yto Takoe MUHUMAaJIbHOE JaBJIEHUE CMECUMOCTH.

58. JlaiiTe XapakTEpHUCTUKY IMPOILIECCY BHITECHEHUS HEPTH «CYXHM» ra3oM (ra3oM BBICOKOTO
JABJICHU).

59. JlaiiTe XapaKTepUCTUKY MPOLIECCY BHITECHEHUS He()THU 00OTAIIEHHBIM Ta30M.

60. JlaliTe XapaKTEpPUCTUKY TIPOIECCY BOIOTa30BOT'0 BO3ICHCTBUS.

61. JlaliTe XapaKTepUCTUKY BHITECHEHUIO He()TH ABYOKUCHIO YTIEpOaa.

62. JlaiiTe XapakTepUCTUKY BBITECHEHUIO HEPTU a30TOM.

63. IlepeuncnuTe pa3HOBUIHOCTH KUCIOTHOTO BO3ACHCTBUS HA IPOAYKTUBHBIE OTIOKECHHUS.

64. OxapakrepusyiiTe Ha3HAYEHUE KHCIOTHBIX 00pabOTOK.

65. Oxapakrepusyiite GyHKIIMOHATIbHBIC PEareHThI-IIPUCATKU, KOTOPHIE MOTYT

66. Uro Takoe ckuH-(hakTop?

67. JlaliTe XapaKTepUCTUKY OTHOMYCANKIMHT-IIPOLIECCY.

68. Mukpobuonornyeckre MYH.

69. duznyeckne MYH.

70. Oxapaxkrepusyiire [ PIL.

71. Jlaiite xapakTepucTuKy MHOrocraauitnomy I'PII.

72. OxapakTepusyiiTe MpUMEHEHHE MAIIMHHOTO OOYYEHUS B CEKTOPE Pa3BEAKH M JOOBIYM YTJie-
BOJOPOJIOB.

73. Kakue TUTIBI TaHHBIX MCHOJIB3YIOT B TEXHOJOTHSX «BONBIIIX JaHHBIX»?

74. YUto Takoe npeckazaTeNbHbli aHamn3?

75. HazoBuTe QakTophl, OrpaHMYMBAIOIINE UCIIOIb30BaHUE NPEACKA3aTEIBHOIO aHAIN3A.

6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHHUS K IK3aMeHY

Bapuanr 1
Ne Bonpoc BapuaHnTthl oTBeTa
Kaxkoe BbIpa)keHUE UCIIOIb3YETCS IIPH 1. v2p — 10P.
00paboTKe pe3ynbTaTOB 10 ONPEACIICHUIO - x ot '
(ha30BBIX IPOHULIIAEMOCTEH C Q k-Ap
HCTIONb30BaHUEM (PHUIIbTPALIMOHHBIX 2. U=—=——,
L YCTaHOBOK? FoouL

3. —d—pzaa)+ba)2,;
ds

1

1 |o|= C(@sign @]n ..
ds ds
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Kakas u3 ¢popmyn BepHO oTpakaeT 1. Roer=(Ks/ps)/ (Ken/on));
(hakTOp OCTATOYHOTO COMPOTHBIICHHUS 2. Roer=[ (Ku/pn)-(Ks/ i) [/ (Kin/ tsn);
Rocr, BO3HUKAOIIUI B TIOPUCTOM cpejie 3. Roer=(Kan/pan)/ (Ke/1s);
IIPH MTOJIMMEPHOM 3aBOJIHCHUH? 4. Roer=(Ko/ta)/[(Ke/pn)- (Kan/psn)].
K u K, — mponutiaeMoctsb 1Jis BOJIbl U
MOJIUMEPA;
Us U Ly — BI3KOCTH BOJIBI U TIOJIUMEPA;
Kin ¥ pgn — OTHOCUTEIBHAS
MPOHHUIIAEMOCTh U BSI3KOCTH BOBI ITOCTIC
MTPOXOKIACHHUS TTOJIUMEpA.
HedTb oTHOCHTCS K TpyIITIC aKTUBHBIX 1. 0,2-1;
TIPH CIIEAYIOIIEM MTOKa3aTese KUCIOTHO- 2. 0,6-1,5;
ctu, mr KOH/r 3. 0,1-1,2;
4. 0,5-15.

KoaddummenT BeiTecHeHAS
XapaKTepU3yeT:

1. OtHomreHne AOOKITOTO KOIMIeCcTBa HEPTH K OaTaHCOBBIM
ee 3armacam;

2. OTHotieHne 00beMa BHITCCHEHHOM HEeTH U3 00pasiia
MOPO/IbI PH OECKOHEYHOW MPOMBIBKE K TIEPBOHAYATILHOMY €€
00BeMy B 3TOM 00pasIie;

3. OtHomeHre 00beMa BHITECHEHHOUM He()TH M3 30HHI IJIacTa K
HaYaIbHOMY COJIEpKaHUIO He(TH B ATOH 30HE;

4. OTHOIIICHHE BA3KOCTU BBITECHSIOIIECTO areHTa M BA3KOCTH
HEPTH.

Kakast u3 popmyn MOKeT OBITh HCIIOIIb-
30BaHa puU pacueTe cCKuH-hakropa?

K: — mpoHHIIaeMOCTh KOJUIEKTOPA;

K4 — mpoHHIIaeMOCTh H3MEHEHHOM 30HBI;
l4 — paanyc U3MECHEHHOM 30HBL;

l'w — pagnuyC CKBaJKUHBI.

1. Sd=(kr/ kd-l)'ln(rd/ I‘W);
2. Sg=(kd kgt1)-In(re/ rw);
3. Sdz(l- ki kd)-ln(rd/ I‘W);
4. Sd=kr/ kd-ln(rd/ I‘W).

Jy1st KakuX pacTBOPOB BO3MOXKHO SIBJICHUE
MOJIEKYJISIpHOU T PYy3UH TTPH B3aNMO-
JIeHCTBUH C HEPTHIO?

1. Bonusix pactBopos [1AB;

2. BogHBIX pacTBOPOB IIEI0YEH;
3. BoaHbIX pacTBOpPOB KHUCIOT;
4. Bce BblenepeyncieHHbIE.

Kaxkas MakcumanbHasi BeIMYMHA JTaBJIC- 1. 68 MIlIa;
HUS JIOITyCTUMA TIPH paboTe Ha yCTaHOB- 2. 35 MIla;
kax RPS-812, FDES-645, Autoflood-700? | 3 5 MITa:
4. 25 MITa.
Hcxons u3 mpeacTaBiIeHHONW JUarpaMMBbl 1.0,8;
OTHOCHTEIBHBIX (Da30BBIX IPOHUIIAEMO- 2.0,75;
CTeM, Kakoe 3HaYeHUE NpuMeT Kodhdhu- 3.0,25;
LIUCHT BBITECHEHUS HE(PTH BOIOMN? 4.0,2.

0.6 - 0.6
0.5 - o5
0.4 - - 0.4

£ 03 1 Fo03 S
0.2 - 0.2
0.1 - H 0.1

0 1 T . 0
0 / 02 04 06 08 1
So Se s°

Sn — Ha4yaJlbHad BOJOHACKIILEHHOCTD,

S" — OCTATOYHAA BOJOHACKICHHOCTD.
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Kakas u3 popmyn BepHO oTpaxaeT ¢ak- 1. R=(Ku/ps)/(Ki/pn);
TOpP CONPOTHUBIECHUS R, BO3HUKAIOMINI B 2. R=(Ku/pn)/(Ky/pis);
MTOPUCTON CpeJie MPH IMOJIUMEPHOM 3a- 3. R=(Ky/pn)/(Ku/pis);
9 BOJHEHHU? 4. R=(Ku/ps)/(Ki/pi).
K u K, — mponutiaeMoctsb 1Jis BOJIbl U
MOJIUMEPa;
s ¥ Ly — BA3KOCTH BOJIBI U TTOJIUMEpA.
KoaddummenT oxsara mracra Bo3meii- 1. OTHOMIEHNE 00BEMa YaCTH 3aJICKH, 3aHATON BHITECHSIO-
CTBHEM 3TO: IIMM areHToM, K 4acTH, B KOTOPOI MPOUCXOIUT QUIIBTPALIHS
(IpeHnpoBaHKE) TIACTOBBIX (DIFOHIIOB;
2. OTHoOMIeHHE 00beMa YaCTH 3aJIeKH, B KOTOPOU ITPOUCXOTUT
dbunsTpanys (IpeHUPOBAHNE) IIIACTOBBIX (IIOHIOB K €€ 00-
10. neMy o0beMy;
3. OTHomeHne 00beMa He()TH, BEITECHCHHOM BOJION 13 00pa3-
11a TOPOJIbI MJIM MOJIENH IUIACcTa 10 MTOJHOTO OOBOAHEHUS 10-
JTy4aeMoii IPOYKIIMH, K HadalbHOMY 00BbeMy He(TH;
4. OTHOIIIEHUE rOJIOBOr0 00beMa U3BJICUCHHON He(hTH, K TO-
JI0OBOMY 00beMY 3aKa4aHHOH B IJIACT BOABI.
Kaxoii ropmyrioit onpenemnsieTcst 2-Q, Py u,-AL
MPOHUIIAEMOCTb I10 T'a3y C UCHOIB30BAHUEM 1.k, = 2 TS ,
(PITBTPALIMOHHOM YCTAHOBKH? (P +P;) F
kz — 2.Q02.P0 .ZILlZ AL
1 2. (P 1~ P 2 ) -F
K = 2 Qg P ;u? AL
3. 4 (PL+P;)-F
 _2:QPp AL
© (PP-P))-F
4. 1 2
Ilenokucnornas o6padotka 1311 mpume- | 1. IIpu BBICOKMX IMJIACTOBBIX AABICHUSX.
HSETCS: 2. [Ipy HU3KUX TUTACTOBBIX JIABJICHUSIX.
12. 3. Ins1 ynaneHusi TOHKUX YacTHIl TJIMHBI OTAEJIUBIINXCS OT
IUIacTa U MPH HU3KOM MPOHMUIIAEMOCTH TIIacTa.
4. Ilpu HU3KOW MPOHHUIIAEMOCTH TIACTa.
Yro sABIIIETCS UCTOYHUKOM HarpeBa Kuc- 1. Marnwuii.
13, | loTI IpH TEPMOKHCIOTHON 00paboTke? 2. XJOpUCTHIH Oapuid.
3. XJI0pUCThIA KanbLUM.
4. ®opMaivH.
Uro Ha3bIBaeTCsi KOHEUHBIM KO3 HIIU- 1. OTHOIIEHNE KOJIMYECTBA TOOBITOIO Ta3a K H3BIEKAEMOMY
€HTOM Tra300TJauH 1iacra? KOJINYECTBY I'a3a B IJIACTe.
2. OTHOIIIEHHE KOJIUYECTBA ra3a, JOOBITOro Ha JaHHKINA MO-
MEHT BPEeMeHH, K Ha4aJlbHBIM 3aIiacam rasa.
14, 3. OTHoOLIEHNE OCTaTOYHBIX 3aaCOB ra3a K o0IeMy KoJmye-

CTBY ra3a B IUIacTe JO Hayaya SKCILTyaTaluH.
4. OTHOIIIEHNE KOJIMYECTBA Ta3a, JOOBITOrO K MOMEHTY J0-
CTUEHUSI KOHEYHOI'O JABJICHUS B IIACTE, COOTBETCTBYIOLIETO
JIaBJICHUIO Ha ycThe ckBaxuHbl 0,1 MIla, k HayanbHBIM 3ama-
caM rasa B IIJIacTe.
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[IpompbltieHHBIH KOG GUIMEHT Ta300T-
Jauy — 3TO

1. OTHOIICHNE KOJIUYECTBA ,Z[06BITOFO rasa, OrmpeaACJICHHOIO
110 pe3yJibTaTaM TEXHUKO-OKOHOMUYCCKUX PACUCTOB, K
Ha4daJIbHBIM 3aliacaM rasa.

2. OtHoOlICHUE CYMMapHOfI I[06BI'-II/I KOHACHCATa K €10 ITIOTCH-
OHaJbHBIM 3aI1acaM B ILIIACTC.

15 3. OTHOMIEHNE 00BEMAa N3BIIEKAEMOTO M3 IIJIacTa ra3a K ero
HAYaJIbHBIM 3aIacam.
4. OTHOIIIEHUE KOJIMYECTBA ra3a, JO0OBITOr0 K MOMEHTY JI0-
CTYDKCHHSI KOHEYHOTO JIABIICHHUS B IJIACTE, K HAYAIBHBIM 3ara-
cam.
YpaBuenue 1. KoappuuumenT razooraaym.
2. KoaddunmeHT peHTabenbHOM J00BIYM ra3a Mpy ra30BoM
16 ﬂ = QI[ :1— pK i ZH pPEXUME.
' Q; P, -z, 3. Koa(puImenT 0cTaTOYHONIa30HACKIIIEHHOCTH.
4. I'paHWYHBIC YCIOBUS HAa KOHTYPE MTUTAHUSL.
XapaKTepu3yeT
TexHomorus «napoBoit kamepbl» ocHoBa- | 1. CrylleHHe CEeTKH MEX/Ty HarHETaTeIbHBIMU U J0OBIBAO-
Ha Ha: MMM CKBOKHHAMH.
2. Mexanu3Me IpOTHBOTOYHON TPAaBUTAIIMOHHON CEeTperalim
17, napa u HepTu.
3. MexaHu3Me CTPYyKTYpoOoOpa30BaHMs COCTABOB MO ICH-
CTBUEM BBICOKOW TEMIICPATYPHI.
4. MexaHN3MeeCTPYKTYPUPOBAHHS aJCOPOIIMOHHBIX CIIOEB
HEPTH.
Kaxas popmyna ucnonbsyercst s onpe- | 1, | =1000/k-m ;
JeNIeHUS] MUHUMAJTLHOM JUTHHBI 00pasia Q k-Ap
TOPHOM TIOPOJIBI TP OTIPEEIEHUN KO- | 2. U= == —-]
18. (unHMeHTa BHITECHEHUS ? Foopul
3. L=100vk-m;
4. L=1000/k-q .
Ha npencranenHoi cxeme s 4ero 1. ynepskaHus HACHIITHOM MOJIEIN B COOPAHHOM COCTOSIHUU;
HCTIONB3YETCS MaHkeTa? 2. CO3/1aHus JIaBJICHHSI BCECTOPOHHET0 00XKMMa;
nmyonep cOpaseuxepua  sxopuod naywmep 3. IpeIoTBpallleHHs Pa3pyIIeHUs 00pasiia KepHa,
19. T\ /% \ 4. co3maHus MOPOBOTO JABJICHHUS.
T || ) | ] ——
./ —— 74, Ha paTvn|
Ha RATUMK PAIHOCTH o]
. N
Konnenus miardopMbl MaTHHHOTO 1. reostoro-reo(hU3MUECKUE JTAHHBIC;
o0y4YeHUs IS ONTUMH3AIHH 2. JaHHBIE 110 JOOBIYE;
20. | TEXHOJOTHYECKUX MPOIIECCOB MPU 3. TenemMeTpuio 000PYAOBaHUS M TEXHOJIOTHUECKIX

pa3Beke U 10OBIYN YTIIEBOAOPOIOB
BKJIFOYAET:

IIPOLICCCOB;
4. Bce BBIIICTICPCUUCICHHOC.
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Bapuant 2

Ne Bomnpoc | BapuanThl oTBeTa
Kaxkoii popmyroit onpenensieTcs IpoHULIAEMOCTb 2-Q,-P, - -AL
110 a3y C HCTIONB30BaHNEM (DHITHTPAIMOHHON 1k = 0 ,
YCTAHOBKH? (P +P;)-F
_ 2:Qy-Py-p, - AL
2. ) (Plz_Pzz)'F ’
L _2:QPu, AL
3. ’ (P12+P22)'F
_2:Q, Py AL
- 1
4. ’ (P 12 - P 5 ) -F
[lenokucnornas obpadotka I13I1 mpumens- | 1. [Ipu BEICOKMX IIIACTOBBIX AABJICHHUSX.
eTcs: 2. [Ipy HM3KHX TUTACTOBBIX AABJICHUSX.
2. 3 I[J'Iﬂ yYaajl€HUA TOHKUX YaCTUIl I'NIMHBI OTACIIUBIIUXCS OT
IUIacTa U PU HU3KOH MPOHUIIAEMOCTH TUIACTA.
4. Ilpn HU3KOW MPOHUIIAEMOCTH TUTACTA.
Yo ABNIAETCS UCTOYHUKOM HarpeBa KUciaoTel | 1. Maraumid.
3 P TEPMOKHUCIIOTHOM 00paboTKe? 2. XJOpUCTHIHA OapHid.
' 3. XJIOPUCTBIA KaJIbLIUIA.
4. ®opmanuH.
Uro Ha3piBaeTcst KOHEUHBIM KO3 dummentom | 1. OTHOMEHNE KOMHYECTBA JOOBITOTO ra3a K U3BIEKaeMO-
ra3ooTjauu miacra? My KOJIMYECTBY Ta3a B IJIacTe.
2. OTHOIIIEHHE KOJINYECTBA ra3a, JOOBITOro Ha JaHHBIH
MOMEHT BPEMEHH, K HauaJIbHBIM 3aI1acaM rasa.
4 3. OTHOIIEHNE OCTaTOYHBIX 3aacOB ra3a K o0IeMy KoJu-
YecTBY Ta3a B IJIACTE JI0 Havaia SKCILTyaTalru.
4. OTHoOIIIEHNE KOJIMYECTBA ra3a, J0OBITOr0 K MOMEHTY J0-
CTHKEHHSI KOHEYHOT'O AAaBJICHHUS B IJIACTE, COOTBETCTBYIO-
ero JaBJICHUIO Ha ycThe ckBakuHbl 0,1 Mlla, k Havab-
HBIM 3a11acaMm rasa B IUIacTe.
[Ipomblnennsiit ko3¢ ¢unyeHt razoornaun | 1. OTHOLIEHHE KOIUYECTBa TOOBITOrO Ta3a, ONpeAeIeHHO-
—93TO 'O TI0 pe3yNbTaTaM TeXHUKO-IKOHOMUYECKUX PACYETOB, K
HavaJbHBIM 3aIacaM rasa.
2. OTHOLIEHNE CYyMMapHOH TOOBIYM KOHJIEHCaTa K €ro Io-
5 TEHIMAIbHBIM 3aI1acaM B ILIACTe.
' 3. OTHomeHne 00beMa N3BJIEKAEMOr0 U3 TIIacTa ra3a K ero
HayvaJbHBIM 3a11acam.
4. OTHOLIEHHNE KOJTMYECTBA T'a3a, J00BITOr0 K MOMEHTY J0-
CTHXKCHHA KOHCYHOI'O JaBJICHHA B IJIACTEC, K HAYaJIbHBIM
3aracam.
YpaBHeHME 1. KoahpummenT razooraaym.
2. KoaddurmeHT perTabenbHOi 100U Ta3a MpH ra30BOM
6 L= QII —1— P " Zn peXHME.
' Q3 P, -z, 3. Koa¢ppunueHnT octaTOYHONTra30HACHIIIEHHOCTH.
4. 'panngHbIC YCTIOBUS HA KOHTYPE MTUTAHMS.
XapakTepu3yeT
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Texnomorus ((HapOBOﬁ KaMCpbD» OCHOBAaHa
Ha:

1. CrymieHue ceTku MeX1y HarHeTaTeIbHBIMU U 100bIBa-
IOIMMH CKBa)KHHAMU.

2. MexaHu3Me MPOTUBOTOYHOM IpaBUTAIIMOHHON cerpera-
WY 11apa 1 HePTH.

7 3. MexaHu3Me CTpyKTYpooOpa3oBaHUs COCTABOB MO JICH-
CTBHEM BBICOKOH TEMIIEPATYpHI.
4. MexaHU3MeAeCTPYKTYPUPOBaHHS aICOPOLIMOHHBIX CIIO-
eB He()TH.
Kakas ¢popmyna ucnonssyercst st onpezie- | 5. | =1000/k-m
JICHUS] MUHUMAaJIBHOU JUTHHEI 00pasia rop- Q k-Ap
HOM TIOPO/ABI MIPU OIIpeeTIeHUN KO PUIIH- 6.u===——;
8. | enra BbITecHenus? Fowul
7. L=100vk-m;
8. L=1000./k-q .
Ha npencranenHoit cxeme s 4yero 1. yneprxaHus HACHIITHON MOJIETTH B COOPaHHOM COCTOSI-
HCIIOJIB3YETCS MaHKeTa? HUM,
Anemen  ocopmeqsepis  sopon nryunep 2. CO37aHus JaBIEHHS BCECTOPOHHETO 00KIMA,
9. N\ /Y \ ‘ 3. IpeAoTBpalleHNs pa3pyLIeHuUs 0Opa3ia KepHa,
: | (] | 1 'ﬁ | 4. co3manus MOPOBOTO JABIEHHS.
/ / - AsTuNK pasw
Konnenmus miatgopmbl MaTmHAOTO 1. reonoro-reouznyuecKkre NaHHBIE,
00y4YeHUS IS ONITUMH3ALMH 2. JaHHBIE IO TOOBIYE;
10. | TEXHOJIOTHYECKUX MPOIIECCOB IPH Pa3BEIIKE 3. TeneMeTprio 000PYIOBAHUS U TEXHOIOTUIECKIX
1 100BIYH YTIIEBOIOPOJIOB BKIFOUALT: MIPOIIECCOB;
4. Bce BBIIICTIepeYNCICHHOE.
Kaxoe BbIpakeHne UCTIONB3YyeTCs IPU 4 vop — 10P.
00paboTKe pe3ynbTaTOB MO OMPEeICHUIO o x ot '
(ha30BBIX IPOHHUIIAEMOCTEH C Q k-Ap
WCTIOJb30BaHHEM (PHIIbTPAIIMOHHBIX S5 U==—=—;
YCTaHOBOK? FouL
1 dp 2
6. ——=aw+bo’,;
ds
1
2. |lo|=C @signd—p n,.
ds ds
Kakas u3 popmyit BepHO oTpaxkaeT GpakTop 5. Roer=(Ks/ps)/ (Ken/Hen);
OCTaTOYHOTO COMPOTHBICHHS Rocr, 6. Roer=[(Ku/pn)-(Ka/ps) [/ (Kow/ Lar)
BO3HHUKAIOIIHUIA B MOPUCTOH Cpejie npu 7. Roer=(Kan/ o)/ (Ko/1s);
MOJIMMEPHOM 3aBOJIHCHUH? 8. Roer=(Ku/La)/[(Ki/n)- (Ken/psn)]-
12. | K, u Ky — IpOHHUIIaeMOCTD JUTSE BOJBI U
MOJIMMepa;
s ¥ [y — BSI3KOCTh BOJIBI U [IOJIMMEPA;
Kin ¥ Pen — OTHOCHTENIBHAS TPOHUIIAEMOCTD U
BSI3KOCTB BOJIBI TIOCIIE TIPOXOKICHUS
MOJIMMeEpA.
HedTb oTHOCHTCS K TpYIIIE aKTUBHBIX MTPU 5. 0,2-1,
13 CJIeYIOLIEM MOKa3aTesNe KUCIOTHOCTH, M 6. 0,6-1,5;
" | KOH/r 7. 0,1-1,2;
8. 0,5-15.
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KoadduuueHnt BrITeCHEHHUS XapaKTEPHU3YET:

1. OtHomeHne JOOBITOrO KoJIn4YecTBa HEYTH K
0aJIaHCOBBIM €€ 3aracaMm;

2. OtHonieHne 00beMa BRITECHEHHOM HEe(TH U3 00pasia
MOPO/IbI IPU OECKOHEYHOM MPOMBIBKE K IIEPBOHAYAIEHOMY

14. ee 00beMy B TOM 00pasIle;
3. OTHotieHre 00beMa BRITECHEHHOM HE(TH U3 30HBI
IU1acTa K Ha4albHOMY COJIepKaHuI0 HeTH B 3TOH 30HE;
4. OTHOLIEHHE BA3KOCTH BBITECHSIOIIETO areHTa U
BSI3KOCTH HE(DTH.
Kaxkas u3 ¢popmyn moxet ObITh Hcroib3oBa- | 5. Sg=(Ki/ Kg-1)-In(rd/ rw);
Ha MpH pacyere cKuH-(pakTopa? 6. Sa=(kd kat1)-In(rd/ rw);
7. S(F(l- kr/ kd)'ln(rd/ I'W);
15. | ki — mpoHHIIaEMOCTE KOJUIEKTOPA; 8. Sao=ki kaIn(rd/ rw).
K4 — mpoHHIIaeMOCTh H3MEHEHHOM 30HBI;
I'4 — paanyc U3MEHEHHOH 30HBL;
I'w — painyC CKBRKUHBL.
st KakuX PacTBOPOB BO3MOKHO SIBJICHUE 1. Boxubix pactBopos I[TAB;
16. MOJIEKYJISIpHOH 1 dy3un pH B3aUMO/IeH- 2. BoHBIX pacTBOPOB ILENIOYEH;
CTBUH C HEPTHIO? 3. BomgHBIX pacTBOPOB KHCIIOT;
4. Bce BrIIeniepeyncIeHHBIE.
Kakas MakcuMaibpHasg BeJIMUrHA JaBJICHUS 5. 68 MIla;
ponycTuMa pu pabote Ha ycranoskax RPS- | 6. 35 MIla;
17. | 812, FDES-645, Autoflood-700? 7. 50 MIla:
8. 25 MIla.
Wcxons u3 npepcrasieHHoi quarpammel ot- | 1. 0,8;
HOCHUTEJIBHBIX (Da30BBIX IPOHUIIAEMOCTEH, 2.0,75;
KaKoe 3Ha4eHHne MpuMeT K03 (PHUIIMEeHT BHI- 3.0,25;
TecHeHHUs HeTH BOIOM? 4,0,2.
0.6 -
05 -
0.4
18. 2031
0.2
0.1 ;
0 T T " 0
0 /o.z 04 0.6 n\éx 1
So S s°
S — HaYaIbHAA BOJOHACKIILIEHHOCT;
5~ ocTarouas BozoMACHIEHHOCT.
Kaxkas u3 ¢popmyst BepHO oTpakaeT Gpaktop 5. R=(Ku/ps)/(Ke/pn);
COIPOTHBICHHUS R, BOZHUKAIOIINI B TOPH- 6. R=(Ku/pu)/(Ks/ps);
CTOU CpeJie MPH IMOJIMMEPHOM 3aBOIHEHUH? 7. R=(Ky/un)/(Ku/ps);
19. 8. R=(Ku/ps)/(Ki/pin).

Ks u K, — mpoHuiaeMocTs AJi BOJBI U IO-
JMepa;
Us ¥ [y — BS3KOCTH BOJIBI M MOJMMEDPA.
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Koad¢umuent oxpara miacta Bo3aeiicTBueM
3TO:

1. OTHOmIeHHE 00BEMa YaCTU 3aJI€KHU, 3aHATON BBITECHSI-
IOLIVM areHTOM, K 9aCTH, B KOTOPOU TPOUCXOIUT QUITb-
Tpanus (IPSHUPOBAHKE) TUIACTOBBIX (MIFOHIOB;

2. OTtHoleHHE 00bEMa YaCTH 3aJISKH, B KOTOPOH Mpouc-
XOIUT QUIBTpanys (IPSHUPOBAHNE) TUIACTOBBIX (hITIOUIOB
K ee o0mieMy o0beMy;

20. 3. OtHomeHne o0bemMa He(hTH, BRITECHEHHOM BOION U3 00-
pasua nmopoJsl UM MOJIEIH TJIacTa JI0 MOJIHOTO 0O0BOIHE-
HUS TIOJTy9YaeMO# MPOIYKINH, K HAYaJIbHOMY 00beMy
He(TH;
4. OTHOIIIEHHUE TOJJOBOTO 00bEMa U3BJICUCHHOM HEPTH, K
rOJIOBOMY 00beMY 3aKauaHHON B TIACT BOJIBL.
Bapuant 3
Ne | Bonipoc BapuanThl oTBeTa
Jlist KakuxX pacTBOPOB BO3MOKHO siBiieHue Mojie- | 1. Boanbix pactBopos [TAB;
1 KyJSIpHOU Au(dy3UH TIPH B3aUMOICHCTBAN C 2. BogHBIX pacTBOPOB MIETIOYEiH;
He(PTHIO? 3. BoaHbBIX pacTBOPOB KHCIIOT;
4. Bce BollIenepevrcIiIeHHEIE.
Kakas MakcuMaibHas BeIUUNHA JaBJICHUS jony- | 9. 68 MIla;
ctuMa rpu pabote Ha ycraHoBKax RPS-812, 10. 35 MIIa;
2. | FDES-645, Autoflood-700? 11. 50 MITa:
12. 25 MIla.
Ucxons U3 nmpeacTaBieHHON JUarpaMMbl OTHO- 1.0,8;
CUTENbHBIX (pa30BBIX MPOHUIIAEMOCTEH, KaKoe 2.0,75;
3HAYEHUE MPUMET KO3PPHUIUCHT BHITECHEHUSI 3.0,25;
He(TH BOJOM? 4,0,2.
0.6
0.5
0.4
3. 203
0.2 1
0.1
0
0 / 02 04 0.6 08 1
So S §°
Sp— HavaIbHas BOJOHACHIIIEHHOCTD;
5~ ocTATOUNAY BOJIOHACKILCHHOCTS,
Kakast u3 popmMys1 BepHO oTpaskaeT (hakTop co- 9. R=(Ku/ps)/(Ke/pn);
MPOTHUBIICHUS R, BO3HHUKAIOIINN B IOPUCTON 10. R=(Kw/un)/(Ks/us);
cpejie pH TMOJMMEPHOM 3aBOTHEHUH? 11, R=(Ku/pn)/(Ki/pis);
4, 12. R=(Ky/ps)/(Ku/ ).
K, u K, — mpoHHI1aeMOCTh A7 BOJBI U TTOJIUME-
pa;
s M [y — BA3KOCTH BOJIBI U TIOJIMMEPA.
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Koaddumuent oxpara miacta Bo3IeHCTBHEM
3TO:

1. OTHOmIeHHE 00BEMa YACTH 3aJICKHU, 3aHATON BBITEC-
HSIOIUM areHTOM, K YacCTH, B KOTOPOH MPOUCXOTUT
¢unbTpanys (IpeHUPOBaHKE) TTACTOBBIX (DIIFOKMIOB;

2. OTtHoleHHE 00beMa YaCTH 3aJICKH, B KOTOPOH Mmpouc-
XOIUT GUIbTpanus (IPeHUPOBAHNE) TIACTOBBIX (HITIO-
IIOB K ee o0mmeMy o0beMy;

3. OtHomenue o0beMa HeTH, BEHITECHEHHOH BOJIOH U3
o0pa3ia Mopo.Isl MIIM MOJICIH IIACTa 0 MOJHOTO 00-
BOJHEHUS NOTy4aeMOi MPOIYKINH, K HAYaIbHOMY 00b-
emy He(pTH;

4. OTHOIIEHHE TOI0BOTO 00beMa U3BJICUCHHON HePTH, K
rOJJOBOMY 00beMY 3aKauaHHOW B TUIACT BOJIBL.

Kaxoii hopmyrolt onpenensieTcsi pOHUIaEMOCTb TI0
a3y C HCTIONIb30BaHEM (DITBTPAIFIOHHOM
YCTAHOBKH?

2:Qy-Py-p, - AL
(P12+P22)'F
_2:Q Py p, AL

T (PI-P)F
_2:QPop AL

’ (P12+P22)'F
_2:Q, Pop AL

4. ’ (P12_P22)'F

1k =

[lenoxucnornas oopadorka [1311 mpumensercs:

1. ITpu BBICOKMX IVIACTOBBIX AABJICHUSAX.

2. Ilpy HU3KHX IJIACTOBBIX JIABICHUSIX.

3. 111 ynaneHusi TOHKUX YacTHL] [JIMHBI OTAEIHBIINXCS
OT IUIacTa ¥ MPU HA3KOHW MPOHUIIAEMOCTH ILIACTA.

4. ITpy HU3KOH MPOHUIIAEMOCTH TLIACTA.

Yto aBsieTcs HCTOYHUKOM HarpeBa KUCJIOThI
MIPH TEPMOKHUCIIOTHON 00paboTke?

1. Maruwuii.

2. XTOpuCTHIil Oapuid.
3. XJIOpUCThIN KaldbIUil.
4. dopmanuH.

Yro Ha3bIBaeTCS KOHEUHBIM KO3 duimenTom
ra300T/1a4u 1acTa’?

1. OTHOIIIEHNE KOJIMYECTBa JOOBITOIO ra3a K U3BJIeKae-
MOMY KOJIMYECTBY rasa B IUIACTE.

2. OTHoIIeHNE KOJUYECTBA ra3a, J00LITOro Ha JaHHbII
MOMEHT BPEMEHHU, K Ha4aJIbHBIM 3aracaM Tasa.

3. OTHOIIIEHHE OCTATOYHBIX 3aITacOB Ta3a K 00memMy Ko-
JITYECTBY ra3a B IUIACTE /IO HAavalla KCILTyaTaI|H.

4. OTHOIIEHHE KOJTMYECTBA Ta3a, TOOBITOT0 K MOMEHTY
JOCTH)KEHHS KOHEYHOI'O TaBJIEHHS B IIACTE, COOTBET-
CTBYIOLIETO JaBJIEHUIO Ha ycThe ckBakuHbI 0,1 MIla, k
HavaJIbHBIM 3aracaM ras3a B IIacTe.

10.

[TpoMbIIIIEHHBIH KOA)GUIMEHT Ta300TAAYHN —
3TO

1. OTHOMICHUE KOJUYECTBA JOOBITOTO T'a3a, ONpeIeeH-
HOTO TI0 pe3yJIbTaTaM TEXHUKO-3KOHOMHYECKUX pacye-
TOB, K HAYaIILHBIM 3aIlacaM rasa.

2. OTHOIIEHNE CyMMapHO! JOOBIYH KOH/IEHCATa K €r0
MOTEHIIMATBHBIM 3a1acaM B IIIacTe.

3. OTHomeHne 00beMa U3BIIEKAEMOT0 M3 IJIACTa T'a3a K
€ro HavyaJbHBIM 3aracam.

4. OTHOIIIEHHE KOJTMYECTBA T'a3a, IOOBITOTO K MOMEHTY
JOCTHKEHHSI KOHEYHOT'O JIaBJIeHHUs B IJIacTe, K Hadab-
HBIM 3a11acam.
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YpaBHeHue

1. KoadpuuueHT razooraaun.
2. KoaddurpieHT peHTabenbHON JOOBIUY ra3a MpH Ta3o-

11 13 — & =1— _pK 2y BOM pEXHUME.
' Q P, -z, 3. Kod(puILMenT 0CcTaTOYHONTa30HACKIIIEHHOCTH.
4. 'paHUYHBIC YCIOBUS HA KOHTYPE MUTAHUSL.
XapaxkTepu3yeT
TexHONOrHs «I1apoBOil KaMephl» OCHOBAaHA Ha! 1. CryuieHue ceTku MeX/1y HarHeTaTelIbHBIMU H J100bI-
BaIOIIUMHU CKBaKHHAMHU.
2. MexaHu3Me IpOTHBOTOYHON I'PaBUTALIMOHHOM cerpe-
12. raiyu napa u Hetu.
3. MexaHu3Me CTpyKTypooOpa30BaHuUsl COCTABOB MO
JIECTBUEM BBICOKOU TeMIIEpaTyphl.
4. MexaHn3MeIeCTPyKTYPHPOBAHHUS aJICOPOIIMOHHBIX
CJIOEB HEPTH.
Kakas popmysia ucrnionb3syercst 1yist onpenenenus | 9. | =1000/k-m ;
MUHUMAIILHOW JUTMHBI 00pa3iia TOPHOU MOPOIBI Q k-Ap
npu onpenenennu koddpuuuenra seitecienusn? | 10. U===——;
13. Fu-L
11. L=100vk-m;
12. L=1000/k-q .
Ha npeacranenHoil cxeme A 4yero 1. yneprxaHUs HACHIITHON MOJIETTH B COOPAaHHOM COCTOSI-
UCIIOJIb3YeTCd MaHxeTa? HUH,
Mpeen | oopaenuepun  wxopuoR anymes 2. cO37aHus JaBIEHHS BCECTOPOHHETO 00KUMA,
4, N\ /Y A 3. IpeIoTBpaIleHUs pa3pylIcHUI 00pa3lia KepHa;
—=x) | (] ) | " W& | 4. co3naHus MOPOBOTO JaBIEHUS.
| y | o ————
fa pe — B
Konuenmus miatgopMbel MAaITMHAOTO 00yUYeHHUS 1. reonoro-reouznvecKue JaHHBIC,
JUTS. OITUMHU3AIIUH TEXHOJIOTHYECKHX MPOIECCOB | 2. MaHHBIC 10 T00bIYE;
15. | npu pa3Beske U TOOBIYH YIIIEBOIOPOIOB 3. TeneMeTpuIo 00OPYIOBAHUS M TEXHOJIOTHYECKUX
BKITIOYAET: MIPOIIECCOB;
4. Bce BbllIICIIEpEUHCIICHHOE.
Kakoe BbIpakeHHE UCIIONB3YyeTCs MPH 00paboTKe 7. V2P — 10P.
Pe3yJbTaTOB IO ONPEACICHHUIO (Pa30BbIX - x ot '
MPOHUIIAEMOCTEH C UCTIONB30BAHUEM Q k-Ap
(UITBTPAIIIOHHBIX YCTAHOBOK? . U===—;
FouL
16.
- d_p =aw+bw?,;
ds
1
3. |wl= C(@sign @jn .
ds ds
Kakast u3 popmyst BepHO oTpakaeT (hakTop 9. Roer=(Ks/ps)/ (Kon/ M)
OCTAaTOYHOTO COMPOTHBIICHUS Rocr, 10. Roer=[(Ku/pn)-(Ke/ ) 1/ (Ksn/ tsn);
BO3HUKAIOIIUI B IIOPUCTOU CPeJIe MPU 11. Roer=(Kan/tan)/ (Ks/is);
MIOJIMMEPHOM 3aBOJTHCHHUH? 12. Roer=(Ks/ps)/[(Kn/pin)- (Kan/pen)]-
17.
K; u Ky — mpoHuiaeMocTs A7 BOJBI U
MOJNMEPA;
s U [g— BSI3KOCTh BOJIBI U MTOJIMMEPA;
Kun ¥ [sn — OTHOCHTEIIBHAS TPOHUIIAEMOCTD H
BSI3KOCTh BOJIBI TIOCJIE IPOXOKACHUSI OJIMMEpA.
Hedtb oTHOCHTCA K Tpynnie akTuBHBIX nipu cie- | 9. 0,2-1;
18, | AYIOUIEM NOKa3aTeNe KNCIOTHOCTH, MT KOH/r 10. 0,6-1,5;
11. 0,1-1,2;
12. 0,5-1,5.
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KoadduumeHTt BeITeCHEHNS XapaKTepH3yeT: 1. OtHomIeHne JOOBITOrO KOJIM4YecTBa HEYTH K
0aJIaHCOBBLIM €€ 3aracam;
2. OtHomieHne 00beMa BRITECHEHHOM He(hTH U3 00pasia
MOPOJbI TPU OECKOHEUHON MPOMBIBKE K
19. [IepBOHAYAIFHOMY €€ 00BeMy B 3TOM 00pasIie;
3. OTHoIeHre 00beMa BHITECHEHHOM HE()TH M3 30HBI
IU1acTa K Ha4albHOMY COJIEpKaHuI0 HeTH B 3TOH 30HE;
4. OTHOIIEHHE BA3KOCTH BBITECHSIONIETO arcHTa 1
BSI3KOCTH HE(DTH.
Kakast u3 popMyi1 MOKET OBITH HCITOIB30BaHa 9. S¢=(ki kg-1)-In(rq/ rw);
npu pacueTe cKuH-(hakTopa? 10. Sg=(k¢/ kgt+1)-In(re/ rw);
11. SdZ(l- kr/ kd)-ln(rd/ FW);
20. | K; — mpOHMIIaEMOCTH KOJIJIEKTOPA; 12. S¢=ki/ Kq-In(re/ rw).
Kg — mpoHHIIaeMOCTh H3MEHEHHOW 30HBI;
4 — paauyCc U3MEHEHHON 30HBI,
I'w — PaJIyC CKBaXKHHBI.
6.3. Onucanue noka3aresieil 1 KpUTEPHEB KOHTPOJIsSI YCII€BAEMOCTH, ONMCAHUE IIKAJI
OLICHUBAHMNS

6.3.1. Kpurepun oueHOK NMPOMeKYTOUHOM aTTecTaluu (IK3aMeHa)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IHoporoBblii ypoBeHb
OCBOCHMA

YraybJeHHbIH
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOCHHSA

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo11o)

«5»
(0OTJIMYHO)

CTyneHT He 3HaeT
3HAYUTEIILHOW YaCTH
MarepHaa, 10IycKaeT
CYLIECTBEHHbIEC OLTMOKU B

CTyneHT MOBEpXHOCTHO
3HAeT MaTepHai
OCHOBHBIX Pa3ZiesioB U
TeM y4eOHOi
JUCLUIUINHBI, TOMTYyCKaeT

CTyaeHT XOpoLIO 3HAET

MaTepHai, TpaMOTHO U

0 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyzneHT B IOJTHOM
00BEME 3HaeT MaTepual,
TPaMOTHO | T10
CYIIECTBY M3JIaraeT ero,
HE JIoIycKast

HEKOTOPbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE HA N
BOTIpOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer nHaxonutb WNuorna naxoaut YBEpPEHHO HAXOIUT be30mmnbo4yH0 HaxoauT
peleHust O0JIbITNHCTBA peuieHus, peuieHus, peuieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE IIPENYCMOTPEHHBIE pEAYCMOTPEHHBIE
porpaMMoif 00yueHust MPOTpaMMOi 00yIEeHHUS porpaMMoi 00y4eHHsI IIpOrpamMmon
3aJIaHul 3alaHUN 3a/laHuA oOyueHus 3aaHui
BonpmmHCTBO IIpexycMoTpeHHBIE IIpexycMoTpeHHBIE IIpenxycMoTpeHHEBIE
MIPEyCMOTPEHHBIX MpOrpaMMoii 00ydIeHuUs MIpOrpaMMoii 00ydeHus MporpaMMoii 00ydeHus

porpamMMoit 00yueHus
3aJlaHUU HE BBIIIOJIHEHO

3aJ1aHUS BBHITTOJTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHunsd yCIICIIHO
BBITIOJTHCHBI

3aJaHund yCIICIIHO
BBITIOJTHCHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KosanyecTBO NpaBWIbHBIX 0TBETOB, % Ouenka
0-49 HeynoBieTBopUTENBHO
50-65 Y 1OBJIETBOPHUTENEHO
66-85 Xopo1ro
86-100 OtinyHO
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7. YYEBHO-METOAUYECKOE U UH®POPMAIIMOHHOE OBECIIEYHEHHUE
JNCHUIIVIMHBI

7.1. Pekomenayemasi quTeparypa

7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Konogaiona, JI. H. ®usnka mnacra : yaedHnoe mocodue / JI. H. Konosanosa, JI. M. 3unoBneBa, T.
K. I'ykacstn. — CraBponons : CKOY, 2016. — 120 c. — TekcT : a5eKkTpoHHbIN // JIaHb : 3JeKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/155112

2. Koporenko B.A. ®dusnueckue OCHOBBI pa3padOTKHM HEPTIHBIX MECTOPOXKICHUA M METOIOB
MOBBIIICHUS HePTEOTaaun [ DICKTPOHHBIN pe-cypc]: yueoHoe mocobue / B.A. Koporenko, A.b. KpsikBuH,
CH. TIpauee u gp. — Twowmens: Toom[HI'Y, 2014. — 104 c. DnekTpoHHBIM pe-cypc:
https://e.lanbook.com/reader/book/55449/#2

3. [lerpakoB JI.I'. ®usmka muacra [DinekTpoHHBIH pecypc]: YueObHoe mocodue / JI.I'. IleTpakos,
N.C. Tananwsixun, [.A. Kapmanckuii. — CII6.: 2017. — 314 «c¢. DneKkTpoHHBIA pecypc:
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/.

4. Tlerpako JI.I'. PazpabGoTka He(TSHBIX W Ta30BBIX MECTOPOXKIEHUU [DJIEKTPOHHBIN pecypc]:
VYueOnuk / JI.I'. [lerpaxos, /I.B. Mapnamos, A.B. Makciotun / HanoHalbHBIN MUHEPATbHO-CHIPHEBOI
YHUBEPCUTET «["opHBIit». CIIo, 2016. — 526 C. DNEeKTPOHHBIN pecypc:
http://www.bibliocomplectator.ru/book/&id=71703;
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/.

7.1.2. JlonoaHUTEIbHAS JIUTEPATYypa

1. KanmutonoB A.M. ®usnueckue CBOMCTBA TOPHBIX MOPO/I 3anaaHoi yactu Cubupckoi
tatopmsbl [ DeKTpoHHBIN pecypc]: MmoHorpadus / A.M. Kanuronos, B.I'. Bacunbes. — KpacHosipck:
Cub. dpenep. yu-1, 2011. — 424 c. DneKTpOHHBIH pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book _id=229376.

2. Konosainona JI.H. ®u3uka miacta [DnekTpoHHbI pecypc]: yueOHoe nocodue / JI.H.
Konosanoga, JI.M. 3unosseBa, T.K. I'ykacsu. — CtaBpono:is: uzn-so CKOVY, 2016. — 120 c.
DnexTpoHHBI pecypc: http://biblioclub.ru/index.php?page=book view red&book 1d=459066.

3. 3emuBsackas O.E. [lerpodusnka [ DnekTpoHHBIN pecype]: yaebHoe mocodue. — CTaBpOIoib:
n3a-so CKOVY, 2015. — 111 c. DnekTpoHHBI1 pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=457781.

4. Crepnenko 3.B. JIutonorus [DnekTpoHHBIN pecypc]: yuebHoe nocodue / 3.B. Crepnenko, K.B.
YMmamxkunoBa. — CtaBponodib: u3a-so CKOY, 2016. — 219 c. DnekTpoHHEBI pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=459271

5. [anukaposckuit E.B. MeToip1 BocCTaHOBIEHUS (PUIIBTPAIIMOHHBIX XapaKTEPUCTUK MTOPOJI-
KOJIJIEKTOPOB [DneKTpoHHbIN pecypc]: MmoHorpadus / E.B. Ilanukaposckuii, B.B. I[TanukapoBckuii. —
Tromenn: TroM[HI'Y, 2010. — 104 c. https://e.lanbook.com/reader/book/28317/#2

6. CoopHuk 3amad mo (U3HKE TUIacTa: MPaKTUKyM Mo Kypcy «Dusuka miacta» i CTYACHTOB
(6axamaBpoB U MaructpoB) HampasieHus «HedrerazoBoe neno» odHoi Gopmbl o0yueHus / cocT. A.A.
I'y6aitnynmun, @.A. I'y6aiinymnun, I1.B. UcaeB — Kazans: M3n- Bo KIIOY, 2017. —40 c.

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0MOJIHOTEYHbIE CHCTeMbl, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBporneiickas nudponas 6ubnuoreka Europeana: http:// www.europeana.eu/portal

2. IHpopManmoHHO-N3IATETILCKUI TIEHTP IO TEOJIOTHH M HEIPOIOJIh30BaHWI0 MUHHCTEPCTBA
MPUPOJIHBIX pecypcoB U 3kojoruun Poccuiickoit ®enepamun - OO0 "T'EOMHO®OPMMAPK"-
http://www.geoinform.ru/

3. UnpopmanmonHo-aHanmuTHyeckuil neHtp «Munepam» - http://www.mineral.ru/

4. Koncynerantllmtoc: cmpaBoyHO - TOMCKOBas cUCTeMa [DJEKTpOHHBIA  pecypc]. -
www.consultant.ru/.

5. Muposas nudponas oubnuorexa: http://wdl.org/ru

6. Hayunas snexktponnas 6ubnuoreka «Scopus» https:// www.scopus.com
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7. Hayunas snextpoHHas 6ubianoTeka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas 6ubimoreka «eLIBRARY»: https://elibrary.ru/

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

9. [Nouckosrie cuctemsl Yandex, Rambler, Yahoo u np.

10. Cucrema TI'APAHT: »1eKTpOHHBIH TEPUOTUYECCKUN CHPABOYHUK [DIIEKTPOHHBIN pecypc|
www.garant.ru/.

11. Tepmudeckue KOHCTAHTHI BEIECTB. DJIEKTPOHHAs 0a3a JIaHHBIX,

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

12. DnexTpoHHO-O0MOIMOTEYHAs! CUCTEMA U3/IaTEILCKOTO IEHTpa «JIaHby

13. Dnekrponnas 6ubnuoreka Poccuiickoii ['ocynapcteennoii bubnmorexu (PI'B):

14. DnextponHas 6ubauoTeka yueOHUKOB: http://studentam.net

15. Dnekrponno-6ubnoTeuHas cucrema «9BC FOPAUT» www.biblio-online.ru.

16. DnextponHass Oubnmoreunas cucrema «HanuonanpHbBIE 1HQPPOBOH pecypc «PyKOHT».
http://rucont.ru/

17. DnexTpoHHO-0MOIKOTEUHAs cucTema http://www.sciteclibrary.ru/

18. DnexTpoHHO-OMOMMOTEUHAs cucTeMa Znanium.comhttp://znanium.com/

19. DNeKTPOHHO-OMOIMOTeYHAs cucrema «YHHUBEpCUTETCKAA oubnnoreka
onnaita»http://biblioclub.ru/
20. DNeKTPOHHO-OMOINOTeUHAs cucrema «buOIMOKOMITTIEKTATOP (OBC

IPRbooks)http://www.bibliocomplectator.ru/2....

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIUITJIMHbI
8.1. MaTepua/jibHO-TEXHHYECKOE OCHALIleHHE Ay IUTOPHUIi:

AyIuTOpHUH I IPOBEACHUS NMPAKTHYECKUX 3aHATH.

15 nocagouHbIX MecCT

OcHameHHOCTh: MynbTUMeIuiHbI npoekTop — 1 mT; nocka uHTepakTuBHas Polyvision eno
2610A - 1mT; cronm mist KOHPepeHIHd — 2 T, CTOJN Mpenojasareis — 2 mT; ctyn — 25 mT; APM
npenonasatens [IK (cucremusbiit 610k, MOHUTOP) — 1 IIT. (BO3MOXKHOCTB JOCTyMA K ceTH «MHTepHeT»);
npurep — 1 mT; APM crymenra IIK (cuctemusiii 650k, MoHuUTOp) — 15 mT. (BO3MOXKHOCTH
NOJKIII0UEHUs K ceTH «VHTepHeT»); cTosl KoMIbIOTepHBIN — 151mT; Kommieke mporpaMMHoO-amnmnapaTHbIi
0 TPEXMEPHOU MOoieN He(pTera3oBoro miacta — 1 mT; KOMITIEKT MPOTPAMMHO-CETEBBIX TPEHAKEPOB 110
HanpasieHuto «Hedrerazosoe neno» - 1 mt; IIporpaMMHO-TpeHa)KE€pHBIM KOMIUIEKC MO HaIpaBJIEHUIO
«Hedrerazosoe  gemo» - 1  mr; Kommuiekc — yd4eOHBIX ~ NpPOTrpaMMHBIX  TPEHAKEPOB
«HedrerazonpompicioBoe obopymoBanme» - lmt; Ilporpammusii  komruiekc tNavigator —
Lurr;kouauionep moomnsHbIN Electrolux EACM-14ES/FI/N3 — 1 mt; Bugeonpesertep Elmo P-30S — 1
mT;, koMMmyTarop ymnpasiseBslii cereBoil HP ProCurve 2510 — 1 mT; KoMIUIeKC AMarHOCTUYECKUHN IS
He(TAHBIX CKBaXHH, epeHocHoM — 1 mit; Mmacmrabarop Kramer VP-720xI — 1 mt; mukpopon M/199 — 1
wt; pexopaep DVD LG HDR899 — 1 mir; cucrema Buneokonpepenun Polycom HDX8002 XL — 1 it
Ckanep Epson Perfestion 2580 Photo A4 — 1 mt; mikad ButpuHa 18 crery (amom.paMka) — 2 mT; TymOa —
1 m; ayqMoBU3yanbHbI KOMIUIEKC — | mIT.

[lepedyeHbINIIEH3HOHHOTOTIPOTPAMMHOT000ECTICUSHHS: MicrosoftWindowsXPProfessional,
MicrosoftOpenLicense 16020041 ot 23.01.2003, MicrosoftOpenLicense 16581753 or 03.07.2003,
MicrosoftOpenLicense 16396212 ot 15.05.2003, MicrosoftOpenLicense 16735777 ot 22.08.2003, 'K Ne
797-09/09 ot 14.09.09 «Ha noctaBky KommnbioTepHoro obopynoanus», ['K Ne 1200-12/09 ot 10.12.09
«Ha mocraBky kommbroTepHoro o6opyaoBanus», 'K Ne 1246-12/08 ot 18.12.08 «Ha mnocraBky
KOMIIBIOTEPHOT0 000pyA0BaHMs U nporpaMmHoro odecreuenus», 'K Ne 1196-12/08 ot 02.12.2008 «Ha
MIOCTaBKY MporpaMMHoro odecneuenus» Microsoft Open License 45369730 ot 16.04.2009, I'K Ne1371-
12/10 ot 06.12.2010 «Kommuiekc nporpammuoro obtecneuenusi», ['K 535-06/11 ot 27.06.2011
«KOMITIEKT TIpOrpaMMHO-CETEBBIX TpeHaXKepoB Mo HampasieHuto «Hedrerazosoe nmemo», 'K 285-05/12
ot 10.05.2012 «IIporpaMMHO-TpeHaXXepHBIN KOMILIEKC 1o HanpasieHuto «Hedrerazosoe neno», 'K 777-
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09/13 or 2.09.2013 «Kommieke ydeOHBIX NPOTPaMMHBIX TpeHaxepoB «HedTerazonpomeicioBoe
obopynoBanue», Jinnensunonusiii goropop Ne 10/Pdp/1-17 «IIporpammusiii komruteke tNavigatory.

8.2. [lomemmeHHs A1 CAMOCTOSITEIbHOI PadoThI:

1.OcHaIEeHHOCTh TOMENICHUsT JUIsl CaMOCTOSATEIbHON padoThl: 13 mocamounbix mect. Ctynm —
25 mT., CTON — 2 WT., CTOJ KOMIBIOTEpHBIA — 13 mT., mKad — 2 mT., J0CKa ayJUTOpHAs MapKepHas —
1 mt., APM yuebnoe I1K (MmoHuTOp + cuctemuslii 610k) — 14 mr. doctyn k cetu «MHTepHET», B dJICK-
TPOHHYIO HH(POPMALMOHHO-00Pa30BaTENbHYIO Cpely Y HUBEPCHUTETA.

[Tepedenp AUIEH3MOHHOTO MporpaMMHoOro obecnedeHusi: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro obopynosanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky KoMIbroTepHOW TeXHHKW» (oOcmykuBanue a0 2020 roga) 'K Ne 447-06/11 ot 06.06.11
«Ha moctaBky o6opynoBanus» ['K Ne 984-12/11 ot 14.12.11 «Ha mocraBky obopymoBanusy», JJoroBop Ne
1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIbIOTEpHOTO 000pymoBanus», Jlorosop Ne 1106-12/11 ot
28.12.2011 «Ha moctaBky kommbioTepHoro obopyaoBanusi» ['K Ne 671-08/12 ot 20.08.2012 «Ha mo-
craBky npoaykuun», MicrosoftOpenLicense 60799400 ot 20.08.2012, MicrosoftOpenLicense 48358058
or 11.04.2011, MicrosoftOpenLicense 49487710 or 20.12.2011, MicrosoftOpenLicense 49379550 or
29.11.2011,

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

Kasperskyantivirus 6.0.4.142

2. OcHallleHHOCTh MOMEIIEHUS ISl CaMOCTOSATENbHOU paboThl: 17 mocanounbix MecT. Jlocka s
nuchbMa Mapkepom — 1 mrT., paboune Mecra cTyneHToB, odopynoannbie I1IK ¢ qoctymom B ceTh yHUBEp-
cutera — 17 mT., MynbTUMeANIHBINA TpoekTop — 1 mt., APM npenonaBatens 1ist paboThl ¢ MyIbTUMEINA
— 1 wT. (cucremHbIi 010K, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. Hoctyn k cetn «MHTep-
HET», B JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO Cpealy Y HUBEPCUTETA.

[TepeueHb JUIIEH3MOHHOTO IPOrpaMMHOT0 obecriedeHust: Onepannonnas cucrema MicrosoftwWin-
dowsXPProfessional I'K Ne797-09/09 ot 14.09.09 «Ha noctaBKy KOMIBIOTEPHOTO 000PY/I0BAHUSIY.

OnepanunonnascucremaMicrosoftWindows 7 ProfessionalMicrosoftOpenLicense 49379550 or
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHaIIeHHOCTh MOMELIEHHS JAJIsi CaMOCTOATENbHON paboThl: 16 mocanouHbix MecT. CTOI KOM-
MBIOTEPHBIN TS CTYACHTOB (TUN 4) - 3 IIT., CTOJ KOMITBIOTEPHBIH TS CTYASHTOB (TN 6) — 2 IIT., CTOJ
KOMITBIOTEPHBIN JIJIs CTyAeHTOoB (Tum 7) — 1 mT., Kpecno mpenoaasarens (CeTka, BeT uyepHbiit) — 17 mr.,
JI0CKa HarojbHasi MOOWIbHasg Oenast MmarHuTHo-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 .,
MoHOOJ0K Lenovo M93Z Intel Q87 — 17 wir., mnakar — 5 mr. Joctyn k cetu «HTEpHET», B DIEKTPOH-
HYI0 HHQOPMAIIMOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AUIIEH3MOHHOTO TporpamMmHoro obOecmedenus: 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 lorosop Ne559-06/10 ot 15.06.2010 «Ha nocraBky mporpamm-
HOTO 00eCTIeueHHSI.

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

Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansemoe I10), Quantum GIS (cBoGoaHO
pacmpoctpansemoe [10), Python (cBobGomuo pacmpoctpansemoe I10), R (cBobogHO pacmpocTpaHsiemoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe [10), SMath Studio (cBoboano pacmpoctpansemoe I10),
GNU Octave (cBo6oaH0 pacnpoctpansemoe [10), Scilab (cBob6oaHo pacnpocTtpansemoe I10).
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8.3.IlomemnmeHus 1Jis XpaHeHUs U MPOPUIAKTHYECKOTO 00CTY:KMBAHUS 000PY/10BAHMS:

1. IlenTp HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHNA U CPEJICTB OOYUCHUS:

OcHaIlleHHOCTh: MEPCOHANbHBIA KOMIIBIOTEp — 2 IIT. (HOCTym K ceTH «V/HTepHEeT»),MOHUTOp —
4 mT.,ceTeBOi HAKOMUTENb — | IIT.,HCTOYHHUK OecriepeOOHOTO MUTAHMS — 2 IIIT., TEJIEBU30P TIa3MEHHBIN
Panasonic — 1 mr.,rouka Wi-Fi — 1 wmT.,masjipHas cTaHmus — 2 IIT.,Apeib — 5 mT.,mepdoparop — 3
IT.,HA00Op MHCTpYMEHTa — 4 IIT.,TeCTep KOMIBIOTEPHOU CETH — 3 IIT.,0aJUI0H CO CKAThIM razom — 1
IIT.,[IacTa TEIUIONPOBOAHAA — | miT.,mbuiecoc — 1 mT.,paanocTaHuus — 2 MWT.,cTod — 4 mT.,Tym0a Ha
KoJecukax — | IIT.,IOACTaBKa Ha Kojecwkax — | mr.,mkad — 5 mr.,kpecio — 2 mr.,jectHuna Alve —
1 .

[lepeuenp nuIeH3MOHHOTO TporpammHoro obecneuenus: MicrosoftWindows 7 Professional
(JTunensuonnoe cornamenre MicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AnTHBHpycHOE nporpammuoe obecrieuenne Kaspersky Endpoint Security (Jorosop Ne /I810(223)-
12/17 ot 11.12.17)

2. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHUS:

OcHaleHHOCTh: CTON — 5 IUT., CTYJd — 2 INT., Kpeclo — 2 mT., mKap — 2 IT., NepCOHATbHBINA
KoMIbloTep — 2 mT. (moctyn K cetn «MHTepHeT»), MOHHTOp — 2 mmT., M®Y — | mr., Tecrep
KOMITBIOTEPHOMU ceTH — | MmT., 6aJIOH CO CXKAThIM Ta30oM — | IIT., mypynoBepT — 1 mrT.

[lepeuenp nuIIEH3MOHHOTO TporpammHoro obecneuenus: MicrosoftWindows 7 Professional
(JTunensunonnoecornamenune MicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AnTtuBHpycHOe nporpammHoe obecrieuenue Kaspersky Endpoint Security (oroBop Ne JI810(223)-
12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUCHHS:

OcHalleHHOCTh:CTON — 2 IIT.,CTylbs — 4 mT.Kpecno — 1 mT.,mkadg — 2 IIT.,IepCOHANBHBIH
koMmmbroTep — 1 mT. (moctyn k cetn «MHTepHeT»),Beb-kamepa Logitech HD C510 — 1 mr., xonoHku
Logitech — 1 mit., Tectep KoMIbIOTepHO#H cetn — | wT., apens — 1 wT.,TenedoH — 1 mwr.,Habop pydHBIX
WHCTPYMEHTOB — | mmT.

[TepeyeHb JHIIEH3HOHHOTO MporpamMMmHoro obecnedenus:MicrosoftWindows 7 Professional
(JTuniensunonnoecornamenueMicrosoftOpenLicense 48358058 ot 11.04.2011)

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

AnTHBHpYCcHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne /I810(223)-
12/17 ot 11.12.17).

8.4. JIuneH3MOHHOE MPOrpaMMHOe ofecrevyeHmne:

1. MicrosoftWindows 8 Professional (morosop 6eccpounsrit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MIOCTaBKY KOMITBIOTEPHOU TEXHUKHY).

2. Microsoft Office 2007 Standard (moroBopGeccpounsiii Microsoft Open License 42620959 or
20.08.2007).
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