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PaGouyass nporpamma aucHUIUIMHBI «MaTeMaruyeckoe MOJEIMPOBAHME B  3a7adax
HedTerazoBoi oTpaciny pazpadboraHa:

- B coorBercTBHH ¢ TpeboBanusamMu ®I'OC BO — maructpaTypa mo HampaBiIeHHUIO MOAIOTOBKU
«21.04.01 Hedrerazopoe nemo», yTBEepKIACHHOro mnpukazoM MwuHoOpHayku Poccum Ne 97
ot 09.02.2018 r;

- HA OCHOBaHMM YYEOHOrO IJaHAa MarucTpaTypbl IO HampaBieHUI0 NoArotoBku «21.04.01
Hedterazosoe nemno» HampasieHHocTh (mpoduinb) «I[IpoekTupoBaHre W yHpaBieHHE OOBEKTaMHU

He(Tera3oBoi oTpaciny.

CocraBuTens K.¢.-M.H., fouenr  lOnxun E.B.

PaGouass mporpamma paccMoTpeHa M ofoOpeHa Ha 3acenanuu kKadeapsl Paspabotku u

SKCIUTyaTaly He(TIHBIX U Ta30BbIX MecTopoxaeHuit ot 05.02.2021 r., mporoxon Nel 1.

3aBenyromnuii kapeapoit K.T.H., JOLEHT Mappamos /I.B.

PaGouas nmporpamma corsiacoBana:

Hauannauk otnena
JIMLIEH3UPOBAHUS, aKKPEAUTALIUN U

10.A. JlybpoBckas
KOHTPOJISl KauecTBa 00pa3oBaHuUs

HaganpHuk oT/IEIa METOIMYECKOTO
obecrniedeHus yueOHOro mpolecca K.T.H. A.1O. PomanuukoB




1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

[lenp — pasBuTHe y OOYYAIOMIMXCS MPAKTUYCCKUX HABHIKOB HAYYHOTO MBIIUICHUS, 3HAHHM,
HEOOXOMMBIX JJIsl OHUMaHUsI IPOLIECCOB, MPOUCXOIAIINX TPH T'€0JOTHYECKOM M THAPOJMHAMHYECKOM
MOJICTMPOBAaHMH MECTOPOXKACHUI HeTH M raza, a TakKe yMEHHE (OPMHUPOBATH METOJOJIOTUYCCKHUE
HOJIXO/IBI TIPH TOCTAHOBKE U PEIICHNU 3a/1ay.

OcHOBHBIE 3ada4u JUCHUITJINHBI:

- u3ydeHue Oa30BBIX MOHATHH M OOBEKTOB MAaTEMAaTHYECKOrO MOJEIHPOBAaHMS B 3a/a4ax
He(TerazoBol OTpaciu;

- OCBOCHHUE HABBHIKOB MaTEMAaTHYECKOTO ONMHMCAHHS 3aKOHOMEPHOCTEH MPOLIECCOB, MPOUCXOASAIINX
B He)Tera3zoBoii oTpaciu;

- OCBOCGHHE OCHOBHBIX ITPUEMOB PEIICHHS MPAKTHYECKUX 3a]a4 110 TeMaM JUCIHUIUIAHBL.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

JucnuninHa «MaTeMaTHuecKoe MOJISIMPOBAaHUE B 3a7a4ax He(hTera3oBOi OTPACIN» OTHOCUTCS K
obsi3arenpHON yactu brok 1. Jlucuurmeel (MOIyIM) OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON
IpOrpaMMBbI [0 HAINPaBJICHUIO MOATOTOBKU «[IpoekTrpoBanue M yrnpaBieHHE OOBEKTaMU HE(TEra3oBoi
oTpaciu» 1 nzydaercs B 1 cemecrpe.

3. IIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE
C ILNTAHUPYEMBIMHU PE3YJIbTATAMH OCBOEHUS OBPA3OBATEJIBHOM
MNPOI'PAMMBI

[Tponiecc m3yueHust TUCHMILIMHBL «MaTeMaTHuecKoe MOJEIMPOBaHUE B 33ajadax HeTerazoBoi
OTpacym HarpasiieH Ha (POPMUPOBAHKE CICAYIOINIMX KOMIETSHIINH:

®opMupyeMble KOMIIETCHIIUU
Koa v HauMeHOBaHUE HHAMKATOPA
Conepxanue Koz JOCTHIKEHUS] KOMIETeHIINH
KOMIIETEHL MU KOMIIETeHI[U U
OIIK-1.1.  [lemoHcTpupyeT HaBBIKM  (pusndyeckoro u
MPOTPaMMHOIO  MOJETMPOBAHUS  OTHENIBHBIX  ()ParMeHTOB
mpolecca BpIOOpa ONTHMAJIBLHOTO BapHaHTa JJI KOHKPETHBIX
YCIIOBUA
CriocobeH perath OIIK-1.2. Hcronb3yer (byHIaMeHTaIbHBIE 3HaHUS
POU3BOACTBCHHBIC U MpoeCCHOHANBHON JIESITebHOCTH JIJIsl pelleHHsT KOHKPETHBIX
(w1M) uccneaoBaTeNbCKue 3a1a4 HepTerazoBOro MPOU3BOACTBA
3aJja4i Ha OCHOBE OIlK-1 OIIK-1.3. AmHanusupyeT TpUYMHBI CHIKEHHMS KadecTBa
(GyHIaMEHTATBHBIX TEXHOJIOTMYECKUX TPOLECCOB M mpemiaraet 3PQPeKTUBHBIC
3HaHWi B He(TEra3oBoil CrocoOB! TIOBBIIICHNS KAa4eCTBa IPOU3BOACTBA p2160T npu
06IaCTH BBIMOJIHEHUN PA3THYHBIX TEXHOJIOTHYECKUX OIIEPaLUi
OIIK-1.4. JeMoHcTpupyeT HAaBBIKH HCIIOJIb30BaHUS
COBpPEMEHHBIX HMHCTPYMEHTOB W METOJIOB TUIAHHPOBAHHS H
KOHTPOJsI ~ IPOEKTOB,  CBA3aHHBIX C  OCJIOXKHEHHSIMH,
BO3HHUKAIOIMMH [IPU IPOU3BOJICTBE padoT
Crnoco0eH HaXOIUTh U OIIK-4.1. JIeMOHCTpHPYET yMEHHE CaMOCTOSITENIBHO MCKaTh,
nepepaGaThiBaTh aHAJIM3UPOBAaTh W OTOWpaTh HEOOXOAUMYI0 WH(OpPMAIHIO,
HHDOPMAIIHIO, TPeGyeMyTo (e)graHI/I:;OBHBaTb, peoOpa3oBbIBaTh, COXPAHATh U INEpeAaBaTh
R OIIK-4 OIIK-4.2. AmnHanu3upyeT BHYTPEHHIOI JIOTMKY HAy4HOT'O
HAy4YHBIX I/Iccne,uchaHI/I;IX SHAHIS
1B HpaKTquCKOH OIIK-4.3. AHanu3upyeT KOMIUIEKC COBPEMEHHBIX HpoOieM
TCXHHICCKOH YeJIOBEKa, HAYKH ¥ TEXHUKH, OOLIECTBA U KYJIBTYPbI
ACATCIIBHOCTH OIIK-4.4. OOGOCHOBBIBa€T CBOIO MHPOBO33PEHYECKYIO W
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®opmupyeMble KOMIIETEHIIUH

Conepxanue
KOMIEeTeHIHH

Koxa
KOMIIeTeHIINHA

KOHlIHaHMeHOBaHHeHHHHKaTOpa
HOCTHIKCHHUA KOMIICTCHIIUMN

COLMANBHYIO TIO3UIHIO U IPUMEHSET MpHOOpEeTCHHBIC 3HAHUS B
00J1acTsX, HE CBSI3aHHBIX c npodeccuoHaTbLHOM
JESITENbHOCTBIO

OIIK-4.5. OrmpenensieT OCHOBHBIE HAaNpaBJICHUS Pa3BUTHSA
MHHOBAIIMOHHBIX TEXHOJIOTHI B HEPTETa30BOMH OTPaCITH
OIIK-4.6. OrneHrBaeT MHHOBAITMOHHBIC PUCKH

OIIK-4.7. Bnageer HaBbIKaMH pa3pabOTKU HWHHOBAIIMOHHBIX
MOJIX0/I0B B KOHKPETHBIX TEXHOJIOTHUSX C MOMOIIBI0 APM
OIIK-4.8. OO0pabatpiBaeT pe3yIbTaThl Hay4JHO-
HCCIIEI0BATENIbCKOM, MPaKTUYECKON TEeXHUYECKOMN
JESITeTbHOCTH,  WCHONB3ys  HMMelomieecss  00opyloBaHUE,
IprOOPHI U MaTePUAITBI

Crioco0OeH MCIoJIb30BaTh
npodeccuoHabHBIC
MPOTPaMMHBIC KOMILIEKCHI
B o0yacTH
MaTEeMaTHYECKOTO U
¢buznveckoro
MO/JICIIUPOBAHUS
TEXHOJIOTHYCCKUX
MPOIIECCOB B OOBEKTOB

IIKC-4

[IKC-4.1. 3naer ocHoBHbIe (Hamboilee paclpoCTpaHEHHBIC)
npodeccuoHanbHbIe MPOrpaMMHBIE KOMIUIEKCHI B 00IacTH
MaTeMaTHYECKOTO MOJICITUPOBAHHUS TEXHOJIOTHYECKUX
MIPOIIECCOB U OOBEKTOB

[IKC-4.2. PazpabatsiBaer ¢usndeckue, MaTeMaTHYeCKHe U
KOMIIBIOTEPHBIE MOJICTTH HUCCIIEAYEMBIX MPOLECCOB, SBICHUH U
00BEKTOB, OTHOCSIINXCS K IpoLeccy OCBOCHUS
MECTOPOKICHUH, B TOM YHUCJIC HA KOHTHUHEHTAJIbHOM LIelb(e
[IKC-4.3. Nmeer HaBbIkM pabOTHI C MakeTaMH MPOrpamM,
MO3BOJISIIOIIUX TMPOBOJIUTh MaTEMaTU4eCKOe MOJEIHPOBaHHUE
OCHOBHBIX TEXHOJIOTMYECKUX MPOLECCOB U TEXHOJIOTHA,
MPUMEHSIEMBIX TIPH OCBOGHHU MECTOPOXKICHHIA, B TOM YHCIC
HAa KOHTHHEHTAJIHLHOM Inenbde, TMPUMEHEHHH COBPEMEHHBIX
9HEeprocOeperaryx TeXHOIOT I

4. CTPYKTYPA U COAEP KAHUE JUCHUIIINHBI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
OO6mas TpyI0€MKOCTh YI4EeOHOH TUCIUTUIHHBI COCTaBisieT 3 3a4€THRIX equHuIbl, 108 ak. gaca.

AK. 4yacel o
Bup y4eOHoii padoThI Bcero ak. yacos ceMecTpam
3

AynuTopHasi paboTra, B TOM 4HcJIe: 51 51
Jlextum (JI) - -
[Tpaktuueckue 3ansatus (I113) 51 51
Jlaboparopusie pabots (JIP) - -
CamocrositesbHas padora cryaenro (CPC), B Tom 57 57
ymcie:
IMoAroTOBKA K MPAKTHIECKUM 3aHATHAM / CEMHHAPaM 19 19
BrinonHeHne KypcoBoii paboTsl / mpoexTa 20 20
[Moaroroska K 3auety / qudd. 3auery 18 18
ITpomeskyTOUYHAS aTTeCTALMS A3, KP -
OO01asi Tpy10eMKOCTh 1M CHUILIHHbBI

aK. vac. 108 108

3a4. efl. 3 3




4.2. Cogepxanmne TUCUUIIMHBI

Y4eOHBIM IUTAHOM  IPEAYCMOTPEHBI  MPaKTUYECKHE

BBITIOJTHEHUE KYPCOBOM paOOTHI.

4.2.1. Pa3neynl AMCHMILIMHELI M BUALI 3AaHATHI

3aHATHS,

caMmocTosiTenbHast  padora,

Buanl 3ausarnii
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Paznen 1 «BBenenune. MaTematnueckoe MOICIIMPOBAHUE 8 4 5
B HE()TSHOM HHXUHUPHUHTE)
Paznen 2 «IloHsiTie UHTErpUPOBAHHON MOJEITN» 20 - 10 - 10
Paznen 3 «Mepapxust mojenen miacta» 18 - 8 - 10
Paznen 4 «Mepapxus moneneli CKBaKHHBI) 20 - 10 - 10
Paznen 5 «Monenu nHGPACTPYKTYPBI» 19 - 9 - 12
Paznen 6 «HTErpUpOBaHHAS MOJENIb) 20 - 10 - 10
Hroro: 108 - 51 - 57
4.2.2.Conep:kanue pa3aejioB JMCIHUIIIHHBI
JIeKIIMOHHBIX 3aHITUH HE MTPETYCMOTPEHO.
4.2.3. IlpakTnyecKkue 3aHATHUS
Ne N TpynoeMkocTh
Pasne.m)l TemaTnka NPaKTUYC€CKUX 3aHATHH
n/n B aK. yacax
1 MaremaTnueckoe MOJEIMPOBAaHUE B HEPTIHOM MHKUHUPUHTE 1
2 DopMyIUpOBKa OCHOBHBIX 33/1a4 pa3padOTKH MECTOPOKICHUI U 1
Paznen 1 J100b19M. CBSA3b MEX1y cO00M OCHOBHBIX 3a]1au.
3 Pabota ¢ puckamu ¥ IPOEKTHBIN MOIXO] 1
4 OCHOBHBIE CBOMCTBA HE(YTHU, BOJIBI U TOPOJIBI 1
b
5 Cxema HedTerazonpomeiciia 2
6 Moienn OCHOBHBIX TEXHOJOTHYECKUX Y3JI0B 2
7 Pasnen 2 |Mepapxus monenei 2
8 [ToHsITHE HHTErPUPOBAHHOMN MOJENN 2
9 Y3noBoi ananu3 2
Cucrema ypaBHeHui ogHo(dazHOM punbrpanmu. Cucrema
10 ypaBHEHUU MHOTO(a3HOM puibTpannu. Pexumsl paboThl macTa 2
U ckBaXuHBI. O1eHka ko3 puureHTa mpoayKTUBHOCTH Ha
Pasgey 3 |YCTAHOBHBIIEMCS U NICEBI0YCTAHOBUBIEMCS PEKMMAX.
AT - - ”
MarepuanbHblii 6ananc 1 GJIOYHBIN MaTepHalbHBIN OanaHc.
11 OcHoBHbIe (HOPMYIIBI ISl OMUCAHUS HEYCTAaHOBUBILIETOCS PEKUMa 2
paboThl ckBaXKUHBI. PaboTa CKBa)XXHMHBI B cCCTEME pa3pabOTKH Ha
YCTaHOBUBIIEMCSI U TICEBJIOYCTaHOBHBIIEMcs peskume. [lonsaTue
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12

13

14

MaTpUILbl B3aUMHBIX [IPOAYKTUBHOCTEM.

EmkocTtHEIC MOZCIIN OJId OIMUCAaHUSA IMPOU3BOJUTCIIBHOCTH
MHOTI'OCKBA)XMHHBIX CHUCTCM.

Merton rpaHUYHBIX 371€MEHTOB AJis onucanud 2D dunbprpanuu u
€ro CBs3b ¢ MaTPULEH B3aMMHBIX IIPOYKTUBHOCTEH. UnClIeHHOE
TUAPOJINHAMUYECKOE MOIECIMPOBAHUE U €0 OTPaHNYECHUS.

3ammTa KeicoB o TeMaM «BBIOOp onTUMaNbHOM CHCTEMBI
pazpabotkn», «Ilogbop onTHManbHOTO peKMMa paboTHI
ckBaxuHbl Ha HYPy», «Ocobennoctu nogdopa I'TM»

15

16

17

18

Pasnen 4

19

Cxema KOMIOHOBKH CKBaKUHBI. CIIOCOOBI MEXaHU3UPOBAHHOM
IOOBIUH.

Cucrema ypaBHEHUI T’UPOAUMHAMUKYI OJHOPOIHBIX KMJIKOCTEHN U
UX YOpolleHus B HehTsHOM UHKuHUpHUHTe. CucTeMa ypaBHEHUN
THIPOAMHAMHUKY MHOTO(A3HBIX TEUEHUH U UX YIPOIICHUS B
HEe(TIHOM UHKUHUPUHTE.

Pexxumbl TeueHust 1 ocHOBHbIE Koppensiuuu. VLP kpuasi, Mozienb
CKBaxxuHBI, VIP Tabmuna. Y3110Boii aHAIN3 U1l CHCTEMBbI «ILTACT-
CKBAYKHMHAY

O06o00111eHNE Y37I0BOT0 aHAJIM3a «IJIACT-CKBAKUHA» Ha
HECTallMOHAPHBIA PEXKUM I10 IJIACTY, KBa3UCTALIMOHAPHBIE
mozenu. O6o01IeHHe Y310BOT0 aHAJIN3a «I11acT-CKBaXKMHa» Ha
MHOTOIIJIACTOBBIN cirydail. Hecrannonapnas u
KBa3UCTAllMIOHAPHAsl MOJEIIb CKBAYKUHBI

3aILII/ITa KeicoB o TeMaM «Peanu3zanms HCCTALITUOHAPHOI'O
Y3JIOBOT'O aHAJIM3a CUCTEMbI «ILIACT-CKBaXKUHA, «Peamm3anms
Y3JIOBOT'O aHAJIM3a JJId HBYXHHaCTOBOﬁ CKBAXHHBI,
((OHTI/IMI/ISaI_II/IH pa6OTLI MCPUOAUICCKOI'O (1)OHI[8.»

20

21

22

23

Paznen 5

24

Mopenb orpannyenuii. VIpradbmuibsl nHPpPaCTPYKTYphI

IIpokcy MHTErpUpPOBAHHBIE MOJIEIH ISl OLIEHKH ITOTEHIMasa

CranuonapHsle Mojienu HH(pacTpykTypsl. [IceBnocranmonapHsle
MO/JIEJIM HA OCHOBE MaTepUaIbLHOI0 OajlaHca.

HecrarmonapHble Mojies1d HeTecOOpHOH ceTH.

Nl N ININ

3amuTa KeicoB o TeMaM «O1eHKa MOTEHIMaNa U KOPPEKTHPBKa
MIPOU3BOJICTBEHHON TPOTPAMMBI C YIETOM HH(PACTPYKTYPBI,
«o0paTHas aJJIOKaIHsl TOOBIYH»

[EEN

25

26

27

28

Pazzen 6

29

Buasl nHTErpMpOBaHHBIX MOJENEN U 337a4H, KOTOPbIE OHU
BBITIOJIHSFOT

Penrenue 3agaun Y3JIOBOT'O aHAJIM34a B I/IHTCI‘pI/IpOBaHHOI\/’I MOACIN

['uOpuHas UHTErpUpOBaHHAS MOJEIb

3amura keiica: «OnTUMaNbHOE 1aBJIEHUE HA NEPBOM CTYIIEHU
cenaparum»

N NN DN

3amura keiica: «OnNTUMaNbHOE OTKIIFOUEHHUE CKBAXUH 1O
3aJlaHHbIN ypoBeHb B paMkax OITEK)

Hroro:

51

4.2.4. JIaboparopHble padoThI
JlaboparopHble pabOThI HE TPETYCMOTPEHBI.




4.2.5. KypcoBbie padoThl (IIPOEKTHI)

Ne
u/n TeMbl KypcOBBIX padoT / IPOEKTOB
1 OcobenHocTH (DUIBTpalii HEHBIOTOHOBCKHX JKUAKOCTeH. MoienupoBanye MPUTOKa K HECOBEPLICHHON
CKBa)KMHE
5 Pacuér QunpTpannoHHBIX CONPOTUBICHUN, 00YCIOBICHHBIX HECOBEPILICHCTBOM CKBa)KUH M CKUH-
" |>ddexTom
3. |Cratuueckue 3agaun KOHycooOpa3oBanus. Pacuér npenenbHbIX 1eOUTOB U Jenpecchii HeTSIHBIX CKBaKUH
4. |Cratuueckue 3a1a4i KOHycooOpa3oBaHus. Pacyér npenenbHbIX 1eOUTOB M JENPECCHil ra30BbIX CKBAKUH
5. |Pacuér npenenpHbIXx 6€3BOJHBIX AEOUTOB U ACIPECCHH TOPU30HTAIBHBIX CKBAXHH
6 JuHamuueckue 3a1aui KOHycooOpa3oBaHUs B HE(PTAHBIX U ra30BbIX 3anexax. Pacuér 6e3BogHoro nepuona
" |skcrutyatanyu ¥ HeTeoTnauu 3a O€3BOTHBIN MEPHUOJT
MaremaTHyeckoe MOIEIMPOBaHNE 3a1a4 (GUIBTPALUH PH Pa3IMYHBIX HAYaJIbHBIX U TPAHUYHBIX YCIIOBUAX
(CpaBHHUTEILHBIN aHAIIN3)
8. [MonenmpoBaHue COBMECTHOTO ITPUTOKA KHUIKOCTEH K HECOBEPIICHHBIM CKBAKHHAM
9. |MopenupoBaHye HEyCTaHOBHUBIIEHCS (PIIIBTPAIIN OTHOPOTHON YIIPYTON )KHUIKOCTH U Ta3a
10. |Maremarudeckoe MoaearpoBaHue GuibTpaun AByx$asHoii xkuakocty; Teopus bakmu-JleBeperta
11 MaTtemaTtuyeckoe MOJIETMPOBAHNE YCTAHOBUBILETOCS IBUKEHHS Fa3UPOBAaHHON KMJIKOCTH B TOPUCTON
cpeze
12 MogenupoBaHue OIHOMEPHOro (PMUIBTPALMOHHOTO NOTOKA (TPU BUA OAHOMEPHOTO MOTOKA; PELICHUE
3aJ1a4 OJHOMEPHOTO0 MOTOKa; MpUMeHeHHe ypaBHeHue Jlamaca)
13 MopenupoBaHue OTHOMEPHOTO MOTOKA B YCIOBUAX HETMHEHHBIX 3aKOHOB (PUIIbTpaLrH (TOTOK
OJTHOPOJTHOM HECKUMAEMOM JKHJIKOCTH; MOTOK KANEIBbHON CKUMAEMOM KUIKOCTH U PEATHHOTO ra3a)
14. |IIpe3oMeTpHUECKHE METOJIbI HCCIEIOBAHNUS HE(TSIHBIX CKBRKUH; ONPEICICHUE TapaMeTPOB IPUTOKA
15, MerToapl nccnenoBaHus ra30BbIX CKBRKUH IIPH HECTALMOHAPHBIX PEXXUMaX; HHTEPIIPETalHs PE3yJIbTATOB
HCCIIeIOBaHUS
16. |OcHoOBBI MOZETHPOBaHHS NPOLIECCOB GHIbTpalMK HeTH, Ta3a U BOJbI
17, Pacuér nmpenenbHBIX O€3BOIHBIX M 0€3ra30BbIX JCOUTOB U ACTPECCHI HECOBEPIICHHBIX CKBAXKHH,
JPEHUPYIOUIHNX He(TEra30BYI0 3aJI€Kb C ITOIOLIIBEHHONW BOJOH
18. Pacuér ONTHMABHOTO MHTEPBATIA BCKPBITHS He(TEHACHIILEHHOr0 IUIACTa HETEra30BOH 3aJICHKH C
MIO/IOIIBEHHOM BOAOH
19. |Pacuér npenenpHbIX 0€3BOJIHBIX U 6€3ra30BbIX JIEOUTOB U JENPECCUH MO SKCIIEPUMEHTAILHBIM TAHHBIM
20. [HMaTeprperanroHHble MoeTH HEDTSIHOH 3aJIeKH HA CTAINU pa3padOTKU
21. |YupoméHHbIH METOJ ONpeieIeH s CPETHEB3BEILICHHOIO JABJICHHUS B 30HE IOJIBU)KHOTO I'a3a
22. |CpaBHUTEIBbHBIN aHAJTN3 YCTAHOBHBIIMXCS IOTOKOB I'a3a P Pa3IMYHbIX 3aKOHAX (QMIIBTPALIUH
23 HccnenoBanre 0HOMEPHBIX (HIBTPAIIMOHHBIX MIOTOKOB YIIPYTOH KHUIKOCTH JJIsl Pa3IUYHBIX MOJIENIEH
TUTACTOBBIX (PHIIHTPAIIMOHHBIX CUCTEM (TOYHOE PEllleHHE YPaBHEHHUs The30IPOBOAHOCTH)
o4, Ocob6eHHoCcTH (DUIBTPALIMY HEHBIOTOHOBCKHX JKUAKOCTEH. MoienupoBaHye NPUTOKa K HECOBEPLICHHON
CKBa)KMHE
25. |Ananm3 3aJja4 IpUTOKA YIPYrod KUAKOCTH K YKPYITHEHHOH CKBaKHHE

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HH
B xozne oOyueHust mpruMeHsIOTCS:
IIpakTnyeckue 3ansaTus. Llenm npakTMUeCKUX 3aHATUM:
-COBEPIICHCTBOBATH YMEHMS U HABBIKM PEIICHUS MPAKTHYECKUX 3aa4.
['maBHBIM cofiep>kaHUEM ATOTO BUAA yYEOHBIX 3aHSATHUH SIBISETCS paboTa KaXI0ro 00YyYaroIierocs o

OBJIAAICHUIO MPAKTHICCKNMHU YMCHUAMU U HAaBbIKaMU l'IpOCbeCCI/IOHaJ'IBHOI\/’I JCATCIIbHOCTH.

Koncyabranum (Tekymias KOHCyJbTalMs, HakaHyHe aud¢. 3auera) sBIgeTcs OOHOM M3 opm

PYKOBOJICTBA Y4e€OHOM paboTON OOYJaromuXcs M OKa3aHUS UM TIOMOIIM B CaMOCTOSITEIEHOM HW3YYEeHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAMHA UMEIOIIUXCS MPOOEIOB B 3HAHUSAX, 3aJJOJDKEHHOCTEH MO TEKYLIUM
3aHATHSM, B IOATOTOBKE MMCbMEHHBIX PabOT (IIPOEKTOB).

TCKYH_II/IC KOHCYJIbTAllUM TPOBOIATCA IPCIIOAABATCIICM, BCAYIIUM 3aHATUA B yqe6H0171 rpynrie,

HayY4YHBIM PYKOBOAWTEIIEM U HOCAT KaK HHHHBHHyaHBHBIfI, TaK U prHHOBOfI XapakTep.
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CamocrosiTeJibHAasE padoTa 00y4yaromMXcsl HampaBIeHa Ha YriIyOJieHHME W 3aKpeIrvicHUe 3HaHWM,
MOJYYCHHBIX Ha JICKIUAX W JPYIrUX 3aHATHAX, BLIpa6OTKy HaBBIKOB CaMOCTOATCIIBHOT'O AKTHUBHOI'O
MPUOOPETEHUs] HOBBIX, JONOJHUTEIbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM Y4eOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

KypcoBasi padoTa 1o3BoJisieT 00yJaromyMcs pa3BUTh HABBIKM HAYYHOTO TIOMCKA.

6. OHEHOYHBIE CPEJCTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. Quenounvie cpeocmea 071 CAMOCMOAMENbHOU padOmvl U MEKYyULe20 KOHmMPOns
ycnesaemocmu

Paszneua 1. BBenenune. MaTemaTuueckoe MoJeJIJMPOBaHNe B He(PTAHOM UHKMHUPHUHTE
1. Hanummure 3akoH [lapcu u Apyrue 3aKOHbI (QUIBTPALINY.

2.1lpu KaKuX yCIOBUSAX CIpaBeIUB 3akoH [lapcu?

3.I[ToueMy mpu MOBBIIICHAH CKOPOCTH JBMKECHUS )KHJIKOCTH 3aK0H Japcu Hapymaercs?
4. OnuimuTe OCHOBHBIE PUCKHU IIPU MOJEIUPOBAHUHA MECTOPOKACHUN?

5. OxapakTepusyiuTe OCHOBHbIE CBOMCTBA HE(PTH, BOJIBI M TIOPOJIBI.

Paznen 2. [lousiTHEe HHTErPHPOBAHHONH MO/IE/IH

1.I'padpuueckn n300pa3suTh TUIOBYIO CX€My He(TEra3oBOro Nnpombician 00O3HAYUTH OCHOBHBIE
Y3JIBL.

2.Kakue Mojienu MpUMEHSIOTCS JUIsl ONMCAHHUsI OCHOBHBIX TEXHOJOTHUECKUX Y3JI0B HE(TEra3oBoro
npomsiciia’?

3.JlaliTe MOHATHE UHTETPUPOBAHHON MOAEIH?

4. Kakue 0CHOBHBIE IPEUMYILIECTBA IIPU UCIIOJIB30BAHUU HHTETPUPOBAHHON MOAEIN?

5. OxapakTepu3yliTe OCHOBHBIE ITOAXOMBI K Y3JI0BOMY aHAIU3Yy?

Pazgen 3. Uepapxusi MoaeJieii miacra

1. JlaiiTe XapaKTepUCTUKY YCTAaHOBUBIIUXCS (PUIBTPALIMOHHBIX TOTOKOB.

2. Hanummre muddepeHranbHbple YpaBHEHUS OJHOMEPHBIX IIOTOKOB Ul YCTAHOBMBIIMXCS
PEXUMOB (PUIBTPALIUN.

3.0xapakTepu3yiTe MOHATUS — paclpelesieHue JAaBlIeHMs, TpPaUeHT [JaBJIEHUs, CKOPOCTh
(GuUIBTpAUU U CKOPOCTh ABMXKEHHUS, UX PA3MEPHOCTH.

4. Hanumure GopMyisl pacupefeneHus TaBJIeHUs, IpaJleHTa JIaBIeHUS CKOPOCTH (pUIbTpanuu
IIPU YCTAaHOBUBILEHCS QUIBTPALIUN HECKUMAEMON KHUAKOCTU OT KOHTYpa MUTAHUS K rajepee.

5. KakoBbI pakTH4eckue acreKkThl IPUMEHEHHsI TEOPHH OJTHOMEPHOI0 MOTOKA?

6. JlaiiTe XapaKTEpUCTHKY TUIOCKOPAIHAIEHOTO (PMIIBTPAIIMOHHOTO MTOTOKA.

7. Hanummre  nuddepeHnnanbHble  YpaBHEHUS  HEYCTAHOBUBIIEHCS W yCTaHOBUBLIEHCS
IJI0CKOpanaibHON (UIbTPALIUH KUJKOCTH IO IMHEHHOMY 3aKoHy Jlapcu.

8. JlaiiTe pu3MUECKyI0O HHTEPIPETALUIO I'HAPOIPOBOTHOCTH M MPOHUIIAEMOCTH IJIacTa, HAlJEHHBIX
10 TAHHBIM HUCCIIEOBAaHUI CKBAKMH HA YCTAHOBUBILIUXCS PEKUMAX.

9. JlaiiTe XapaKTepUCTHKY pPaaHaIbHO-CHEepuuIecKOro (GUIbTPALIMOHHOIO OTOKA.

10. Harmmure  muddepeHmanbHple  YpaBHEHUS! HEYCTAHOBHMBIIEHCS ¥ YCTaHOBHUBIICHCS
panuanbHO-chepuyeckoit GHIBTPALNH KUAKOCTH M0 JUHEHHOMY 3akoHy JlapcH.

11. Hanmummre Qopmyisl pacrnpesesieHus MPUBEACHHOTO AaBJIEHUS, TpaJHeHTa MPUBEACHHOTO
JaBJIEHHUsI M CKOPOCTH (DUIIBTpALMU [T paAuaIbHO-CPEPHUUECKOro YyCTaHOBUBIIETOCs (PUIBTPALIHOHHOTO
ITIOTOKA HECXKUMAEMOM KMIKOCTH I10 3aKOHY JlapcH.

Paznen 4. Uepapxusi Mojesiell CKBaKUHbI
1. Harmumure gopmyny as onpeneneHus Ae0UTa J00bIBarOIIel CKBaKMHBI, BCKPBIBILIEH B KPOBJIE
actT 6eckoHeuHoM TonuuHbl. CpaBHHTE ee ¢ popmysoit Jlromton.
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2. [lepeuncnute OCHOBHBIE CIIOCOOBI MEXaHU3UPOBAHHON TOOBIYN HEDTH.

3. Kakue OCHOBHBIE OrpaHMUYEHHS Y3JIOBOTO aHalW3a «IUIACT-CKBaKMHA» Ha HECTAIllMOHAPHBIN
PEKHUM 10 TUIacTy?

4. I'padruecku n300pa3uTh THUIIOBYIO KOMIIOHOBKY CKBA)KMHBI.

5. Hanumure OCHOBHBIE (DOPMYIIBI, XapaKTEPU3YIOIIUE IUIOCKOPAIHAIBHBIA YCTAHOBUBIIAKCS
MPUTOK K CKBOXXMHE B IIEHTPE KPYTOBOTO IJIACTa - 3aKOH pacIlpe/esieHUs JaBICHUS, TPAAUCHT AaBICHHUS,
NeOUT CKBKUHBI U JIP.

Pa3nen 5. Mojaesn uHppacTpyKTyphbl

1. OxapakrepusyiiTe MoOJ€Nb OTPAaHUYCHUH MPUMEHHUTEIBHO K HWHQPPACTPYKType HEPTIHOTO
POMBICIIA.

2. KakoBa 001acTh IpUMEHEHHUS TPOKCH MHTETPUPOBAHHOM MOJIENHN AJISi OLEHKH MMOTEHIMaa?

3. OnumuTe cTanoHapHbIe MO HHPPACTPYKTYPHI U 1aliTe UM XapaKTEPUCTHKY.

4. Kakue niceB1ocTalliOHApHBIE MOJIEIIN HCIIOJIb3YIOTCS IS OMIMCAHUS HHPPACTPYKTYPHI?

5. Kakwue cymecTByroT HecTallMoHapHbIe MOJeH HeTecOOpHOH ceT?

Pa3nen 6. UnTerpupoBanHasi Mojaesib

1. IlepeuncnuTe BUIBI MHTETPUPOBAHHBIX MOJIENIEH M UX OCHOBHBIE 0COOEHHOCTH.

2. Kakue ocHOBHBIC 3a7]a4l HHTETPUPOBAHHBIX MOJICTICH?

3. Kakue ocHOBHBIE OCOOCHHOCTH Y3JI0BOT'O aHAJIM3a B HHTETPUPOBAHHON MOJIEIIN?

4. B xakux cimyyasx npuMeHsieTcsl TMOpUIHAs MHTETPUPOBAHHASI MOJCIH?

5. Kakum 00pa3oM ompezensercs: OnTUMaIbHOES JaBJIICHUE Ha MIEPBOM CTYIICHH CeTapaliim?

6.2. Quenounvie cpeocmea 0151 NPOGeOEHUsL RPOMENCYMOUHOU ammecmayuu (Ougg.3auema)
6.2.1. Ilpumepnulii nepeuens 60npocos K oughgh.3auemy(no oucyuniune):

. Hanmmmre 3akon /lapcu u apyrue 3akoHbl (GUIbTPaLMH.

. IIpu kakux ycrnoBusix cripaBeaius 3akoH lapcu?

. [loueMy npu MOBBIIIEHUH CKOPOCTH IBUKEHUS KUJIKOCTH 3aK0H Jlapcu Hapymaerca?

. Onumure OCHOBHbIE PUCKU IIPU MOJIETTUPOBAHUU MECTOPOXKIECHUN?

. OxapakTepu3yiTe OCHOBHbIE CBOWCTBA HE()TH, BOABI U MTOPOIBL.

. I'paduueckn n300pa3uTh TUIOBYIO CXeMY He(TErazoBoro mpomsicia U 0003HAUYUTh OCHOBHBIE

OOl WN

Y3JIBL.

7. Kakue Mozienu NpUMEHSIFOTCS JUI ONMCAHUSI OCHOBHBIX TEXHOJOTHYECKUX Y3JI0B HE(TEra3oBoro
IpoMbIciia’?

8. JlaiiTe MOHATHE MHTETPHUPOBAHHON MOIEIN?

9. Kakue 0CHOBHbIE IPEUMYILECTBA IIPU UCIIOJIb30BAHUN UHTETPUPOBAHHON MOJIENH?

10. OxapakTepu3yiiTe OCHOBHBIE MTOJAXObI K Y3JIOBOMY aHAIU3Y?

11. laiiTe XapakTepUCTUKY YCTAHOBUBIIMXCS (PMIIBTPALMOHHBIX IOTOKOB.

12. Oxapakrepu3yiiTe TOHATUS — paclpelneleHne aBJICHUS, TPAJAUEHT aBIICHUS, CKOPOCTh
(GUIBTPaLMU U CKOPOCTH JABMKEHUS, X PAa3MEPHOCTH.

13. Hantmmre GopMyIibl pactpefielieHus NaBJICHUs, TPAJAUCHTa JaBJICHUS CKOPOCTH (IIIBTPAIHH
IIPU yCTAaHOBUBLIEHCS (PMIIBTPALMU HEC)KMMAEMOH JKUIKOCTH OT KOHTYpa MUTaHUA K rajepee.

14. KakoBbI pakTH4YECKHE aCMIEKThl IPUMEHEHHS TEOPUU OJTHOMEPHOT'O TOTOKA?

15. JlaiiTe XapakTepUCTUKY IUIOCKOPAAUATBHOTO (PUIBTPAIIMIOHHOTO TTOTOKA.

16. Hammmire  muddepeHmanbHbple  YpaBHEHUS HEYCTAHOBHBIIEHCS ¥ YCTaHOBHUBIICHCS
IUIOCKOPaIMaIbHON (PUIbTpaluy SKUKOCTH 110 TMHEHHOMY 3aKoHy [apcu.

17. Jaiite ¢u3HuUecKyl0 HMHTEPHPETAUUI0 TUIPONPOBOAHOCTH U TPOHMIIAEMOCTH IUIACTA,
HaWJECHHBIX 110 TAHHBIM UCCIIEJOBAaHUM CKBa)XMH HA YyCTAHOBUBIIMXCS PEKUMAX.

18. JlaiiTe XapakTEpPUCTUKY PaTUATbHO-CHEPUIECKOTO (PIIIBTPAITMOHHOTO TIOTOKA.

19. Hanummure  nuddepeHianbible  YpaBHEHUS  HEYCTAHOBUBIIEHCS UM YCTaHOBUBIIEHCS
paauanbHO-chepruueckoit GUIbTPALIUH KUIKOCTH I10 JIMHEHHOMY 3akoHy [lapcu.
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20. Hanumute QopMyinbel pacrpelesieHus] NPUBEAECHHOIO aBJIEHHs, I'paJWeHTa INPHBEIECHHOIO
JaBJICHHUS] M CKOPOCTH (DMIIBTpALMU [T PAIHaIbHO-CPEPHUUECKOro YCTAaHOBUBIIETOCS (PUIBTPALIHOHHOTO
IIOTOKA HECXKMMaeMOoH JKUIKOCTH 110 3aKoHy [lapcu.

21. Hanumute Gopmyny Uit onpeaeneHus qeduta 100bIBaroIIeii CKBa)KUHBI, BCKPBIBIIEH B KPOBIIE
macT 6eckoHedHoi TonmuHbl. CpaBHUTE ee ¢ popmyioi Jromou.

22. IlepeuncnrTe OCHOBHBIE CITIOCOOBI MEXaHU3UPOBAHHOW JOOBIYM HEPTH.

23. Kakre OCHOBHBIE OIpaHMYEHMs Y3JOBOIO aHAIM3a «IJacT-CKBaXXMHa» HA HECTal[MOHApHBIN
PEKUM 10 TIacTy?

24. I'paduaecku 1300pa3uTh TUTTOBYIO KOMIIOHOBKY CKBa)KHHBI.

25. Hannmute OCHOBHBIC (DOPMYIIBI, XapaKTEpU3YIOIIHE IUIOCKOPaIUAIbHBIA yCTaHOBUBIIMHACS
IIPUTOK K CKBaKMHE B LIEHTPE KPYTrOBOI'O IIJIACTa - 3aKOH paclipe/esIeHUs AaBJICHUs, IPAAUEHT AaBICHMUS,
NeOUT CKBAXKUHBI U JIP.

26. OxapakTepusyiiTe MoJenb OrpaHMYEHUH IPUMEHUTEIbHO K HHQPACTPYKType He(PTIHOro
MIPOMBICIIA.

27. KakoBa 00J1acTh IPUMEHEHHSI IPOKCHU MHTEIPUPOBAHHON MOJEIH JUIs OLIEHKH IOTeHIHana?

28. OnumuTe cTalioHapHbIe MOETH HHYPACTPYKTYPHI U TalTe UM XapaKTEPUCTHUKY.

29. Kakue nceBocTaliluoOHapHbIe MOJIENIN UCTIONB3YOTCS I ONMUCAHUS UH(PPACTPYKTYphI?

30. Kakue cymiecTByIOT HecTallMOHAPHBIC MOIeTTH HePTecOOpHOIt ceTn?

31. TlepeuncnuTe BUIBI HHTETPUPOBAHHBIX MOCIICH M X OCHOBHBIC OCOOCHHOCTH.

32. Kakue 0OCHOBHBIE 33/1a4ll HHTETPUPOBAHHBIX MOJIETICH?

33. Kakre 0CHOBHBIE OCOOEHHOCTH Y3JIOBOTO aHAJIM3a B MHTETPUPOBAHHON MOIEITN?

34. B xakux ciydasx IpUMeHseTcsl THOpHUIHAs HHTETPUPOBAHHAS MOJIEINb?

35. Kakum 00pa3om omnpenensieTcss ONTHMAILHOE JTABJICHUE Ha TICPBOM CTYIICHU Cermaparim?

36. Ha yem 0azupyroTcsi MOCTPOEHUSI MATEMATUYECKUX U (PU3MUECKUX MOJIesIen?

37. OcHOBHBIC TpeOOBaHUS aJICKBATHOCTH MOJICJICH PeallbHBIM IPOIIECCaM.

38. HazoBute mnpuMepsl HECTAIMOHAPHBIX M CTAI[MOHAPHBIX IMPOLIECCOB B He(TErazoBoi
THJIPOIMHAMUKE.

39. Mogenu GArOuA0B MO CTENEHU C)KUMAEMOCTH.

40. B yem oTiimure MHOTO(A3HOW MOJIEITH OT TOMOTCHHOMN ?

41. Buasl Mojiesiei KOJUIEKTOPOB ¢ TEOMETPUUYECKOM TOUKHU 3PEHHUS.

42. ineann3upoBaHHbBIE MOJICIIA TTOPUCTHIX KOJIJICKTOPOB.

43. Onucatrh adropuTM HAXOXKIEHHUS MPOCTPAHCTBEHHOTO PACIpPENETICHHs] MOPUCTOCTH METOJOM
O0OpaTHBIX PacCTOSHUM.

44. Hanmcate Gopmyny Ans ompefeNeHus 3Ha4deHHs MapameTpa (HampuMep IOPHUCTOCTH) B
HCKOMOM TOUYKE MPOCTPAHCTBA (C MOSACHEHUEM BXOJAIINX B (POPMYITy BEJIMYUH).

6.2.2. IlpuMepHbIe TecTOBBIE 3aanus K Audd.3auery

Bapuanr 1
Ne | Bonpoc BapuanTtsl oTBeTa
Q k-Ap 1. mpu ananuTHYECKOM 000CHOBaHMHM 3aKoHa Jlapcy;
YpasHenue U = E = F 2. Ha OCHOBAHHH TPUTOKA KUJIKOCTU TIPH YIIPYT'OM PEKUME;

3. IpH YCIIOBHH, KOT/Ia KalMJUISIPHBIE SIBICHUS B TIACTOBBIX
YCJIOBUSIX HE IPOSIBIISIOTCS;
4. IpH YCIIOBUH, YTO TUIACTOBBIC (UIIOUIBI TP TEUCHHUH B IIJIACTE HE

1. | momyueno

e OpMUPYIOTCSL.
VpaBHeHME HEPa3PBIBHOCTH IPU 1. MOCTOSIHCTBY MacCOBOTO pacxo/a;
2 CTallMOHapHOM TEUCHUHU rasa 2. IOCTOSTHCTBY OOBEMHOTO PAacXoa;
" | SKBHBAJICHTHO 3. MOCTOSIHCTBY TIOTHOCTH;
4. IOCTOSIHCTBY TEMIIEPATypHl.
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VY cTaHOBUBIIUHCSA
(bUIBTPAIIMOHHBIA TTOTOK
Mo/Ipa3yMeBaeT CIIeAyIoIIee

1. XapaKTepUCTUKN TIOTOKA HEMTOCTOSHHBI BO BPEMCHH;

2. XapaKTEePUCTUKH MTOTOKA B HAYAIBHBIA TIEPHO BPEMEHH
HETIOCTOSIHHBI, HO B KAKOH-TO MOMEHT CTaHOBATCS HEU3MEHHBIMY,
3. XapaKTEePUCTHUKH MTOTOKA B HAYAIBHBIN IIEPHOJ] BpEMEHH
MIOCTOSTHHBI, HO B KaKOI-TO MOMEHT CTAaHOBATCS N3MEHUYNBHIMU;
4. XapaKTepUCTHKH ITOTOKA MOCTOSIHHBI BO BPEMEHH.

Haunbonee nzyueHHbIM 1 0OLITHM
ClIy4aeM HeyCTaHOBMBIIEHCS
(buITBTpaIK OTHOPOIHOTO
CKUMaeMoro QuIronaa B
nehopMHUPYEMO IOPHUCTOM cpelie
I10 JINHEWHOMY 3aKoHy [lapcu
SIBIISIETCS] YIPYTAN PEKUM
(unbTpaIy, MaTeMaTUICCKH
OIKCHIBACMBIN YPaBHCHUEM

1L vip=1,
x ot
Q_k-Ap,

F u-L’
3. —d—p:aa)+ba)2,;
ds

2. U=

4. |o|=C %signd—p .
ds ds

YeMy paBHO j TS OTHOMEPHOTO
YCTaAaHOBUBUICTOCA HpSIMOJIPIHCfIHO-
napaiebHOrO PUIBTPAIIMOHHOTO
MOTOKA OIMHCHIBAEMOT0
ypaBHeHueM Jlarmraca (

P,
or?

. 0;

1
2;
3.

roDNdE

Yemy paBHO | TSl OJTHOMEPHOTO
YCTaHOBHBIIETOCS
IUIOCKOPaUaIbHOTO
(bMIBTPAIIMOHHOTO TTOTOKA
OIMUCBIBAEMOI'0 YPAaBHCHUCM

%P jop

5+ —=0)?

or- _ror

Jlamaca (

N =
Lo

YeMy paBHO j Ut OTHOMEPHOTO
YCTAaHOBUBILIETOCS PaualibHO-
ceprueckoro GUIHTPAIIOHHOTO
MOTOKA OTIMCHIBAEMOT0
ypaBHeHueM Jlarutaca (

o°P joP

o+ =0y

orc _ror

roNE
LwhRo
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Kakas xapakrepucTtuka
COOTBETCTBYET MPSIMOJIMHEIHO-
napasieTbHOMY YCTaHOBHBILEMYCSI
(UIBTPaIIOHHOMY TTOTOKY?

1. TloTok, B KOTOPOM TPACKTOPUH JBIKECHUS YACTHII KUIKOCTH
COBIIAJIAIOT C JIMHUSAMU TOKOB, TPAEKTOPUH NapaJIEIbHbI, 8 CKOPOCTH
(uIbTpaIMK BO BCEX TOKAX JIFOOOTO MOTIEPEYHOTO CCUCHHUS
(mepneHAUKYIISIPHOTO TUHHUSM TOKOB) PaBHBI IPYT IPYTY;

2. TloToK, B KOTOPOM TPACKTOPHH ABMKECHUS YaCTHUI JKUIKOCTH
COBITAJIAIOT C JIMHUSAMM TOKOB, TPACKTOPUH NapalieNbHbl, & CKOPOCTH
(uIbTpaIMK BO BCEX TOKAX JIFOOOTO MOTIEPEYHOTO CCUCHHUS
(mepneHAUKYIISIPHOTO JTUHHUSM TOKOB) HE PABHBI IPYT JIPYTY;

3. YacTuIipl )KUAKOCTH JIBHXKYTCS TAPAIIICITFHO B OJTHOM M TOW ke
IUIOCKOCTH, MPOXOIAIIEN Yepe3 OCh CKBAXKUHBIL, IPAMOJIMHEWHbBIE
TPACKTOPHH JBWKCHUS YaCTHII JKUJAKOCTHU B JIFOOOU TIOCKOCTH,
NEPHNEHANKYIISIPHON OCH CKBXKHMHBI, paJuaIbHO CXOIATCS B OTHOU
TOYKE Ha OCH CKBKHMHBI, KAPTHHBI ABMKCHUS BIOJb BCEX U JIFO00H
TPaeKTOPHUHU JIBMKEHUSA OJUHAKOBBI, a CJIEA0BATEIbHO, AJISI U3yYCHUS
TaKOTO IMOTOKA JOCTATOYHO M3yYUTh JIBHKEHHE BJOIb OTHOHN JIF00O0M
TPACKTOPHH, T.€. IOTOK SIBJSIETCS OTHOMEPHBIM 10 PaaNyCy;

4. YacTulrsl )KUIKOCTH JBHKYTCS He IMapaJljIelIbHO B OJIHOM U TOM XKe
IUIOCKOCTH, MPOXOJIAIIEH Yepe3 OCh CKBAKUHBI, IPAMOJIMHEUHbBIE
TPACKTOPHH ABMKECHUS YaCTHII JKUAKOCTHU B IFOOON TUIOCKOCTH,
MEPIEHANKYISIPHON OCH CKBAKUHBI, PAJUATIbHO CXOIATCS B OTHOU
TOYKE HA OCU CKBa)XHHBI, KAPTUHBI JIBHXKEHUS BJIOJIb BCEX U JIFOOOM
TPACKTOPHUH JBHUKEHUS He OTMHAKOBBL.

Kaxkas xapakrepuctuka
COOTBETCTBYET
IUIOCKOPaIUaIbHOMY
YCTaHOBHBLIEMYCS
(GUIBTPaIIOHHOMY TTIOTOKY?

1. TloTok, B KOTOPOM TPAEKTOPHUH JABIKEHUS YACTHII KUIKOCTH
COBIAJAIOT C JIMHUSAMH TOKOB, TPACKTOPHUH MapajlIeIbHBI, & CKOPOCTHU
(uIbTpaIK BO BCEX TOKAX JIFOOOTO MOTIEPEYHOTO CCUCHHUS
(mepneHANKYISIPHOTO JTMHHUSM TOKOB) PaBHEI IPYT IPYTY;

2. TloTok, B KOTOPOM TPaCKTOPHH JBHUKCHUS YaCTHUI] )KUIAKOCTH
COBIAJAIOT C JINHUSAMH TOKOB, TPACKTOPUH MapaslIeIbHBI, & CKOPOCTU
(uIpTpaMY BO BCEX TOKAX JIFOOOTO MTOTIEPEIHOTO CEUSHHS
(mepneHANKYISIPHOTO JTMHHUSM TOKOB) He PaBHBI IPYT IPYTY;

3. YacTullbl )KUJIKOCTH JABMKYTCS MapaJUICILHO B OJTHOM U TOM JKe
IJIOCKOCTH, TIPOXO/SIIEH Yepe3 0Ch CKBAKHUHBI, TPSIMOJIMHEHHBIC
TPAeKTOPHH ABMKEHUS YaCTHII JKUAKOCTHU B JIFOOON TUIOCKOCTH,
MEPICHIUKYIAPHON OCH CKBAYKMHBI, PaIMAIIBHO CXOJIATCS B OJHOMN
TOUYKE HA OCH CKBa)XKMHBI, KAPTHUHBI JIBHIKESHUS BJIOJIb BCEX U JIHOOOM
TPAeKTOPHH JBW)KCHUS OJJUHAKOBBI, a CIEIOBATEIHHO, JIJIS H3yUCHHS
TaKOTO IMOTOKA JOCTATOYHO U3yYUTh JBUKEHHE BJOIb OHOH JIFOOOM
TPACKTOPHH, T.€. IOTOK SBJISETCS OJTHOMEPHBIM TI0 PAJNYCY;

4. YacTuIrsl )KUIKOCTH JBHUKYTCS He IMapalljielIbHO B OJTHOM U TOHU XKe
IJIOCKOCTH, TIPOXO/SIIEH Yepe3 OCh CKBAKHUHBI, TPSIMOTMHEHHBIC
TPACKTOPHH JABMKCHHUS YaCTHII JKUIAKOCTHU B JIFOOOU MIIOCKOCTH,
MEPICHIUKYIIAPHON OCH CKBAYKMHBI, PaJIMAIIBHO CXOJIATCS B OJHOMN
TOYKE HA OCH CKBXHHBI, KAPTUHBI JIBIKEHIS BJIOJIb BCEX U JIFOOOM
TPACKTOPHH JBUKCHUS HE OJTUHAKOBBI.
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Kakas xapakrepucTtuka
COOTBETCTBYET paJinaIbHO-
cepruiecKoMy yCTaHOBUBIIEMYCS
(UIBTPaIIOHHOMY TTOTOKY?

1. TIoToK, B KOTOPOM TPAaeKTOPHH ABMKEHHS YaCTHLL JKUAKOCTH
COBIIAIAIOT C JIMHUSIMU TOKOB, TPA€KTOPHH IapalIEIbHbL, @ CKOPOCTH
($uIIbTpay BO BceX TOKaX JFOOOro MOMEPEYHOTO CEUSHHUS
(MepneHANKYISIPHOTO JIMHUSM TOKOB) He PaBHbI APYT APYTY;

2. YacTuIpl )KUAKOCTH JIBHXKYTCS TTAPAIIICITFHO B OJTHOM M TOW ke
IUIOCKOCTH, IPOXOSILEH Yepe3 OCh CKBAXKHHBI, IPSIMOIHHEIHbIE
TPaeKTOPUH ABMKEHHS YaCTHII JKUAKOCTH B JIFOOOH IIOCKOCTH,
MIEePIEeHIUKYIAPHON OCH CKBa)XMHBI, palalbHO CXOJATCS B OAHOM
TOYKE Ha OCH CKBAYKUHBI, KAPTUHBI IBUKEHUS BJIOJIb BCEX U JIFOOOH
TPaeKTOPHH ABM)KEHUSI OJJUHAKOBBI, a CIEI0BATEIbHO, IS U3yUEHUS
TaKOTO MOTOKA JOCTATOYHO U3YUUTh JABIKEHHUE BAOJb OJHOM 000
TPaeKTOPHH, T.€. [IOTOK SIBJISIETCS. OJHOMEPHBIM I10 Paguycy;

10. y .
3. YacTuIsl )KUIKOCTH ABMKYTCS He TTapajjIeIbHO B OXHON M TOH ke
IIJIOCKOCTH, IPOXOASIIEH Yepe3 0Ch CKBRKUHBI, PSIMOIUHEHHBIE
TPaeKTOPUH ABWKCHUS YACTHUL] )KUAKOCTH B JIFOOOH IJIOCKOCTH,
MEPIEHINKYIISIPHON OCH CKBAYKUHBI, PAJUAIbHO CXOAITCS B OXHON
TOYKE Ha OCU CKBaYKUHBI, KAPTUHBI IBUKECHUS BIIOJb BCEX U JIIOOOH
TpPaeKTOPHUH ABMKEHUS He OJJMHAKOBBI;
4. YacTuibl >XUAKOCTH ABHXKYTCS MIPSIMOJIMHEWHO U UX TPAEKTOPHH
paaraIbHO CXOAATCS B IIEHTPE Mmoychepudeckoro 3a0os, B Touke O,
B TAKOM YCTaHOBHBIIEMCS TIOTOKE HAMOP ¥ CKOPOCTh (PHUIBTpALUH B
0001 ero Touke OymyT QYHKIIHEH TOIBKO pacCTOSHUS 3TON TOUKH
OT LIEHTPa 320051 CKBAXXHHBI, a CII€J0OBATEIBHO IOTOK SIBJISETCS
OJIHOMEPHBIM.
st 0IHOMEPHOTO NPSIMOJIMHENHO- V1 Kl
napauieabHoro ycranopusmerocs | 1. _V = _K ;
(UIBTPAIMOHHOTO MTOTOKA 2 2
HEeC)KMMaeMOM KUIKOCTH B
gradP, K,
CJIONCTO-HEOAHOPOJHOM IIIacTe 9 |T——=—=—"|
11 | CmpaBenmIBO crenyiomiee ' gradPZ K1 ’
" | BeIpaxeHus?
Vi _K,
3. = ;
. k)
vV, K
gradP, K,
4, ——— = .
gradP, K,
st 0IHOMEPHOTO NPSIMOJIMHENHO- V1 K1
HapajuieIbHOTO ycTaHoBuBmerocst | 1. _V = _K ;
(bMIBTPAIMOHHOTO TTOTOKA 2 2
HEC)KMMaeMOM KUIKOCTH B
gradP, K,
30HAIBHO-HEOITHOPOHOM IIJIACTe o | T—=—=—>"|
. 1
12 CIpaBe]IMBO CIIEAYIOIIee grad P2 Kl
" | BeIpaxeHus?
Vi_ K
3. = ,
. 1
vV, K
gradP, K,
4, ——— = .
gradP, K,
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Kakoe u3 mpeacTaBiieHHBIX
BBIPOKCHHH SBIISICTCS] PYHKITUECH
Jleiibenzona?

p P
J= P+C=|=2PdP+C="2p+C.
19 =[ = op P

am am
b=p 63*10°
2. 0=p07—37;
(k / rn)3/2
13.
5 J=[pdP+C=[LepdpiC=Lom p2ic
Pam 2 Pam
Re nT_l $n 02 1
4 C=| kP ut pt
f(m)
I[Hﬂ BBIYUCJICHUSA KaKUX
napamMeTpoB IPH pacueTe MOAEIH 1. JeGrra Hedyr 1 BOMbE:
MOPIIHEBOT'O BHITECHEHUS U3 i
CTONCTO-HCOMHODOHOrO [L1ACTa 2. CpenHeB3BEIICHHOE TIACTOBOE AABIICHHUE;
. . [IpoHnIIaeMocTH MPOTIACTKOB, 0OBOHUBIINXCS KO BpEMEHH t=tx,
14 AHOPOA 3.Tlp p 6 p
(driemenTa paspaGoTiH COHCTo- 4. TInotHocTts pactpenenenus f(K) abcomoTHON MPOHUITAEMOCTH
HEOJTHOPOJIHOTO TIJIacTa) I/I3.0J]I/I pactipelt POHHIL
POBaHHBIX MPOTIACTKOB.
HCHONB3YIOT HHTETPal
BEpPOATHOCTH?
I[To kakoit hopmyiie onpenenseTcs f \( S )
BOJIOHACBIIIEHHOCTh Ha (PpoHTE 1. S »= S, + d .
BBITCCHCHUS B MOCIN f (S([))
HCMOPUIHCBOT'O BLITCCHEHUS 110 f \ (S )
cxeme baknu-Jlepeperra? 2 — _ P/
L) c8 ’
5 f(S,)
3.9 = + f (S(p) :
. c8 \ 3
F(5,)
) 6 \ .
f(S,)
Kakoe BbIpakeHHE COOTBETCTBYET 1 £(S)= K, (S;)
¢ynkunu baxnu-Jleseperra? : i/~ u '
K.(Si)+~* K, (S)
K, (S,
2. 1(S)= (51 ;
Hs
K, (S)+ =K, (S)
16. "
K. (S,
3. f (SI) — 5( I) :
Hs
KBC%)+!1 K. ()
K, (S,
4. 1(S,)= (51

K,(S)+ K, (S)
7]

6
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KakoB gusnueckuii cMbIca 1. 370 nons HeTH B ABYX(PA3HOM MOTOKE KHUIKOCTH B IOPHUCTOM
dbyaxkaun bakmu-JleseperTa? cpene;
17 2. OTo A0 BOABI B IBYX(a3HOM MOTOKE KUAKOCTH B IOPUCTON
Cpene;
3. D10 nons HedTH B Tpex(a3HOM IIOTOKE B IOPUCTOM Cpejie;
4. 310 mons BoIbI B Tpex(ha3HOM ITOTOKE B IIOPUCTOU Cpelie.
Ha ocHoBe kakux moneneit 1. Mopenb 0IHOPOAHOTO ILIACTA;
18, | HAXOnAT MoKazatenn pa3paboTKH 2. Mozenb HENOPITHEBOTO BEITECHEHNST HE(PTH BOAOIA;
" | Mmectopoxxaenus (TacT 3. Moiens MopIIHeBOro BHITECHEHHU HE(TH BOIOH;
OJTHOPOJTHBII ) ? 4, Coyeranms 1 u 2.
3anacsel 3ayexei 1. pa30ypeHHBIM, pa3padaTbiBaeMbIM;
pa3pabaThIBaEMBIX 2. pa3pabaTsIBaeMBbIM OT/IEIEHBIME CKBOKWHAMH, HEPa30ypeHHBIM
19 MECTOPOKACHUI KaTErOPUH «A» 9KCIUTYyaTallMOHHOM CETKON CKBaXKMH, pa3BEAaHHBIM,
" | OTHOCATCAK ... MOJTOTOBJIEHHBIM K IIPOMBIIIJICHHON pa3palboTKe;
3. pa3pabaTpIiBaeMbIM, HEPa30YPEHHBIM, OIICHEHHBIM;
4. pa3BeJaHHBIM.
3amacel 3anexeit 1. pa30ypeHHBIM, pa3padaThIBAEMBIM;
pa3pabaTeIBaeMBbIX 2. pa3pabaThIBaEMbIM OTICIBHBIMH CKBaKHHAMHU, Hepa30ypeHHBIM
20. MECTOPOXKACHUMN KaTeropun «Bi» SKCILTyaTallMOHHON CETKOMI CKB)KHH, Pa3BEIAHHBIM,
OTHOCATCS K ... MOJITOTOBJICHHBIM K MPOMBIIIJICHHON pa3paboTKe;
3. pa3pabaTpIBaeMbIM, HEPa30YPEHHBIM, OIICHEHHBIM;
4. pa3BelaHHBIM.
Bapuanr 2
Ne | Bonpoc BapuanTtbl oTBeTa
3amacel 3anexei 1. pa30ypeHHBIM, pa3padaThiBaeMbIM;
pa3pabaTeIBaeMbIX 2. pa3pabaThIBaeMbIM OTIEIBHBIMH CKBAXXKHHAMH, HEPa30ypeHHbBIM
1 MECTOPOXKACHUN KaTeropuu «Baz» 3KCIUTyaTallMOHHOM CETKOM CKBaXXUH, PAa3BEAAHHBIM,
" | OTHOCSATCAK ... MOJrOTOBJIEHHBIM K IPOMBIIIJICHHON pa3padoTKe;
3. pa3pabaTpIBaeMbIM, HEPa30YPEHHBIM, OIICHEHHBIM;
4. pa3BelaHHBIM.
3amacsl 3anexen 1. pa30ypeHHBIM, pa3padaTbiBaeMbIM;
pa3pabaThIBaeMbIX 2. pa3pabaThIBaEMbIM OT/ICBHBIMH CKBaKHHAMHU, Hepa30ypeHHBIM
5 MecTopokaeHui kareropun «C1» | SKCIUTyaTallMOHHOM CETKON CKBaXKHMH, Pa3BEAaHHBIM,
" | OTHOCSTCA K ... MOJITOTOBJICHHBIM K MPOMBIIIJICHHON pa3paboTKe;
3. pazpabaTbIBaeMbIM, HEPa30ypEHHBIM, OLICHEHHBIM;
4. pa3BeJaHHBIM.
Pecypcol HedTH 1 ra3a no creneHy | 1. MOArOTOBJIEHHBIM;
3 re0JIOTUYECKON U3YUYEHHOCTH U 2. TOKaJTN30BaHHBIM;
" | obocHOBaHHOCTH KaTeropuu «Do» | 3. mepcrneKTHBHBIM;
OTHOCSATCS K ... 4. IpOTHO3UPYEMBIM.
Pecypcel HedTH 1 ra3a 1o creneHu | 1. MOATOTOBJICHHBIM;
4 reoJIOTMYeCKOM N3yYeHHOCTH U 2. JIOKaJIN30BaHHBIM;
" | obocHOBaHHOCTH KaTeropuu «Dy» | 3. mepcreKTHBHBIM;
OTHOCSATCS K ... 4. IpOTHO3UPYEMBIM.
Pecypcel HedTH 1 ra3a o creneHu | 1. MOATOTOBJICHHBIM;
5 reoJIOrM4eCKOM N3yYeHHOCTH U 2. JTIOKaJIN30BaHHBIM;
" | obocHOBaHHOCTH KaTeropun «D2» | 3. mepcreKTHBHBIM;
OTHOCSTCS K ... 4. IpPOTHO3UPYEMBIM.
Ha gunprpanmto MHOTOa3HON 1. nepepacnpeneneHue qJaBIeHUs B IJIACTE;
JKUJIKOCTU B IIOPUCTOH cpefie 2. 00bEeMHOE pacIInpeHHe KHUIKOCTH B IUIACTE U YMEHBLICHUH
6. | BamsroT MOPOBOTO MTPOCTPAHCTBA;
3. nedopMariys B yCIOBHSIX BCECTOPOHHETO CHKATHSE
4. MOJIEKYJISIPHO-TIOBEPXHOCTHBIC SIBJICHUSL.
Pecypcol HedTH 1 ra3a o creneHy | 1. moAroTOBJIEHHBIM;
7 reoJI0THYECKON U3y4eHHOCTH U 2. TOKaJTN30BaHHBIM;
" | obocHoBaHHOCTHU Kateropuu «D1» | 3. mepcreKTHBHBIM;
OTHOCSTCS K ... 4. IpPOTHO3UPYEMBIM.
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Kakum 3axk0HOM onuchIBaeTCs 1. 3akonom ['enpu;
8 ¢bunprpanys GIOUI0B B IIacTe? 2. 3akoHoM CTOKCa;
' 3. 3akoHOM [lapcw;
4. 3axonomM J[xoyns-TomricoHa.
OnHOM M3 CHJT COMTPOTUBIICHUS 1. ecTecTBeHHOE MAarHUTHOE TIOJIE;
JIBIKCHHUIO He(DTH B TIIIACTE 2. DIIEKTPOOCMOC;
SIBIIAETCA ... 3. copOrus;
9. 4. KanuIISIpHBIE U MOJIEKYJISAPHO-TIOBEPXHOCTHBIE CHIIBI,
YAEPKUBAIOIIINE
HeTH B IuTacTe Oiaromaps CMauMBaHHIO €10 CTEHOK TTOPOBBIX
KaHAJOB.
MecToposKIeH s ¢ U3BJIEKaeMbIMU | 1. KDYIIHBIM,
10. | 3amacamu HeTH OT 1 10 5 MIIH.T. 2. cpenHuM;
OTHOCATCA K ... 3. yHUKATBHBIM;
4. MEJIKUM.
MecTopoKaeHust ¢ u3BjieKaeMbiMu | 1. KPYIHBIM;
11 | 3amacamu rasa ot 30 no 300 mupz. 2. cpenHuM;
M. OTHOCATCA K ... 3. yHHKaIbHBIM;
4. MEJIKUM.
MeCTOPOKIAEHHUS C U3BJIEKAEMbIMU | 1. KDYIIHBIM;
12 | 3amacamu rasa ot 1 1o 5 mupa. Mm% | 2. CpeaHAM;
OTHOCATCA K ... 3. yHHKAIbHBIM;
4. MEJIKUM.
MeCTOPOKAEHHUS C U3BJIEKAEMBIMU | 1. KDYIIHBIM;
13, | 3amacamu rasa ot 5 1o 30 Map. 2. cpesHuM;
M. OTHOCATCA K ... 3. YHUKQIBHBIM;
4. MEJIKUM.
B HedTaHOI npakTHKe 1. xKene3HOMapraHieBhIe;
KJIACCU(UKAIIHS IIJIACTOBBIX BOJT 2. cynb(aTHOHATPHUEBHIE;

14. | no CynuHy HCIONB3yeTCs KaK 3. ruapoxkapOOHAaTHOHATPHEBHIE;
MOMCKOBEIH npu3Hak. OHa He 4. XJOpUTHOKAIBIIUEBBIC.
BKJIIOYAET BOJIBI ...

Hawnbonee n3ydeHHBIM 1 00IIAM 1. v2p — 1 8_P )
CIy4yaeM HEyCTaHOBUBLIEHCS ' - x ot ’
GunbpTpaIK 0HOPOTHOTO K- A
CKMMAEMOT0 (IIFOHIA B 2. U= g _K-Ap ;
nedhopMupyeMoi opUCTOoil cpene u-L

15. | no nuneiinomy 3akony Jlapcu dp )

SBIISIETCS YIPYTUH PEKUM 3. = ds an+bo”,;
(buIbTpaIy, MaTeMaTHIEeCKH
OTIMCHIBAEMBIH YpaBHEHHUEM
P 4. |o|=C d—psignd—p
ds ds
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Kakas xapakrepuctika
COOTBETCTBYET PaJUaILHO-
chepruiecKoMy yCTaHOBHBIIIEMYCS
GUIBTPaOHHOMY TTOTOKY?

1. IOTOK, B KOTOPOM TPaeKTOPUH JBMKEHHS YaCTHUILL KHUIKOCTH
COBIIAIAIOT C JIMHUSAMU TOKOB, TPA€KTOPHH HapalIebHbl, 8 CKOPOCTU
($uIIbTpay BO BceX TOKaX JIFOOOro MOMEPEYHOTO CEUSHHUS
(TMepneHANKYISIPHOTO JIMHUSM TOKOB) He PaBHbI APYT APYTY;

2. 9aCTHUIIBI KHUIKOCTHU JIBIKYTCS TApaIeIbHO B OTHOW M TOH ke
IUIOCKOCTH, IPOXOSIIEH Yepe3 OCh CKBAXHUHBI, IPSIMOIUHEIHbIE
TPaeKTOPUH ABMKEHHS YaCTHII JKUAKOCTH B JIIOOOH IIIOCKOCTH,
MEePIEeHIUKYISPHON OCH CKBa)XMHBI, pallalbHO CXOJATCS B OAHOM
TOYKE Ha OCH CKBAYKUHBI, KAPTUHBI IBUKEHUS BJIOJIb BCEX U JIFOOOH
TPaeKTOPHH ABM)KEHUS OJJUHAKOBBI, a CIEI0BATEIbHO, AT U3yUEHUS
TaKOTO MOTOKA JOCTATOYHO U3YUUTH JABIKEHHE BAOJb OJHOH 000
TPaeKTOPHH, T.€. [IOTOK SIBJISIETCS. OJHOMEPHBIM I10 Paguycy,

16. o .
3. 9aCTHUIIBI KHUIKOCTHU JIBIKYTCS He MapauIeNbHO B OHOM 1 TOMH ke
IUIOCKOCTH, POXOISIIEH Yepe3 OCh CKBaXKHHBI, IPSMOJIHHEHHbIC
TPaeKTOPUH ABWKEHUS YACTHUL )KUAKOCTH B JIFOOOH IJIOCKOCTH,
MEPIEHINKYIISIPHOW OCH CKBAYKUHBI, PAJUAIbHO CXOAITCS B OXHON
TOYKE Ha OCU CKBa)KUHBI, KAPTUHBI IBUKECHUS BIIOJb BCEX U JIIOOOH
TPaeKTOPHH JABHKCHUSI He OJIMHAKOBEI,
4. yacTUIB )KUAKOCTH ABWKYTCS IPAMOJIUHEHHO U UX TPACKTOPHH
paaraIbHO CXOAATCS B IICHTPE mostycdepudeckoro 3ados1, B Touke O,
B TAKOM YCTaHOBHBIIIEMCS TIOTOKE HAMOP ¥ CKOPOCTh (PHUIBTpALNH B
0001 ero Touke OymyT QYHKITHEH TOIBKO PACCTOSHUS 3TOM TOUKH OT
LEHTpa 32005 CKBRXUHBI, a CJIEAOBATEIbHO MTOTOK SIBISETCS
OJTHOMEPHBIM.
Jns ogHomMepHOrO V1 K1
MPSIMOJIMHEWHO-TIAPAJIIEIBHOTO 1 _V = _K ;
YCTaHOBUBIICTOCS 2 2
(GUIBTPAIIOHHOTO ITOTOKA
5 gradP, K,
HEC)KUMAEMOM JKUAKOCTH B 9 |T——=—=—"|
‘lgradP, K,
17 | CUOMCTO-HCOIHODOIHOM IACTE gradr, 1
" | clpaBeUIMBO CllEeayIOIIEe Vv K
BBIPKECHHUSI? 3 L=_2.
. k)
vV, K
gradP, K,
4, ——— = .
gradP, K,
Jns ogHoMepHOrO V1 K1
MPSIMOJIMHEWHO-TIAPAJIIEIEHOTO 1 _V = K ;
YCTaHOBUBILIETOCS 2 2
(GUIBTPAIIIOHHOTO MTOTOKA
. gradP, K,
HEC)KUMAEeMOM KUIKOCTH B o | T—=—=—>"|
‘lgradP, K|
18 30HATPHO-HEOJHOPOAHOM ILIACTE gra 5 1
" | clpaBeUIMBO ClleayIOIIEe Y, K
BBIpaXCHUS ! 3 L=_2.
. 1
vV, K
gradP, K,
4, ——— = .
gradP, K,
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Kakoe 13 mpeacTaBiIeHHbBIX P P
BBIPKCHUH sBIsIeTCS (PyHKIHMEH J = J.de +C = Iﬂ PdP +C = Lam_ P+ C.
Jleiibensona? L P 2P ’
am am
b=p 63*10°
2. 0= P35
(k/m)*?
19.
5 J=[pdP+C=[LmpdpsC=Lom p2icC
Pam 2 Pam
| "1 2 1
—— 3n n- -n
wo=| oo | K o
f(m)
I[HSI BBIYUCJICHUA KaKUX
HipaMegp(?BOHp " Eeclc:eTe M(;HCHH 1. lebura HeTH U BOJBI;
EHEI/LIL::I;O]_;HZO BI;’;T o HH(})IrIi)ﬂlfnaCTa 2. Cpe/iHEeB3BEILICHHOE TIACTOBOC JaBJICHUE;
20. ( A g HK i 3. [IpoHuIIaeMocTy MPOIIACTKOB, 0OBOHUBIIUXCS KO BpEMEHH t=tx,
HS;)GI\;ZHT(? 1:11312) anzzcila;:noncm 4. TInotaocTts pactpenenenus f(K) abcomoTHON MPOHUITAEMOCTH
AHOPOZL H30JIMPOBAHHLIX MTPOIIJIACTKOB.
UCIIONB3YIOT HHTErpa
BEpOSATHOCTHU?
Bapuanr 3
Ne | Bonpoc BapuaHnthl oTBeTa
Ilo xaxoii hopmMyIe orpenensiercs f \( qu)
BOJIOHACHIIIICHHOCTh Ha (PPOHTE 1. S b= Sw +—
BBITCCHCHUS B MOJCIIN f (Sd))
HETOPIIIHEBOTO BEITECHEHHSI 110 £ (S,)
cxeme baknu-JleBeperra? 2.5, = _ 2
. f(S,)
s - i(s,)
Mg T Nes \ )
f(S,)
~ f(S,)
4.5,=95, :
F(S4)
Kakoe BbIpakeHHE€ COOTBETCTBYET ¢ K,(S;)
¢yukin bakiu-Jleeperra? L f(S)= L '
K, (S)+=K,(S)
Hy
K, (S,
2. 1(8)= «(ﬂ') .
K, S+ K, (S)
2. H
K, (S,
3. f(S,) = (ﬂ ) :
K,(S)+ lu‘* K,(S,)
K, (S,
4. 1(S;)= (51 .
K,(S)+52K,(S))
Hs
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Q k-Ap 1. npu aHanuTHYECKOM 00OCHOBaHMH 3aKoHa [apcy;
YpaBHenue U = E = —L 2. Ha OCHOBaHWHM MPUTOKA KMIKOCTH IIPH YIIPYTOM PEIKUME;
3. | nonyuero H 3. IpY YCIIOBHH, KOT/Ia KalMJUISIPHBIE SIBICHUS B TIACTOBBIX
YCIIOBUSIX HE MPOSIBIAIOTCS;
4. pH YCIIOBUH, YTO TUTACTOBBIC (UTIOUIBI TP TCUCHHUH B IJIACTE HE
e OpMUPYIOTCSI.
YpaBHeHHE HEPa3PHIBHOCTH MPH 1. TOCTOSTHCTBY MacCOBOTO Pacxo/ia;
4 CTallnOHApHOM TCYCHHH rasa 2. IOCTOSIHCTBY OOBEMHOTO PAacX0Aa;
" | OKBUBAJICHTHO 3. OCTOSHCTBY ILIOTHOCTH;
4. IOCTOSIHCTBY TEMIIEPATYPHI.
Y CTaHOBUBLIMICS 1. XapaKTepUCTHKH MOTOKA HETIOCTOSIHHBI BO BPEMEHU;
(brITbTPaLMOHHBIN ITIOTOK 2. XapaKTePUCTHUKH [TOTOKA B HAYaJIbHBII IEPHO BPEMCHH
5 HOAPasyMEBACT CACAYIOMECE HEIOCTOSHHBI, HO B KAKOH-TO MOMEHT CTAHOBATCSI HEU3MEHHBIMU;
' 3. XapaKTepHCTUKH MOTOKA B HAYANbHBINA IEPHOA BPEMEHH
MOCTOSIHHBI, HO B KAKOH-TO MOMEHT CTaHOBSITCS H3MEHYUBBIMU;
4. XapaKTepUCTUKHU MIOTOKA MIOCTOSIHHBI BO BPEMEHHU.
Haunbonee n3yueHHbIM 1 00LIM 1. v2p — 10P.
CJIy4aeM HEYCTaHOBUBILEHCS ' - x ot ’
GuUIBTpau 0JHOPOIHOTO Q k-A
CXKMMaeMoro (iona B 2.U=—= xap ;
nehopMupyeMoi OpUCTOi cpenie FouL
6. | mo nuueitnomy 3axony Jlapcu dp -
SABJIAETCS YIPYTHI PEXKUM 3. - ds an+bo”,;
GUITBTpAIK, MATEMATUICCKU 1
OIMINChIBACMBbIN ABHCHUEM
P 4. |o|=C %signd—p n,.
ds ds
YeMy paBHO J TSI OTHOMEPHOTO 1.0;
YCTaHOBHBIIETOCS IPAMOJIMHERHO- | 2, 1:
MapajIenbHOro GUILTPALMOHHOTO | 3 2
7 | moToxa onmckBacmoro 4.3
* | ypaBHeHueM Jlamnaca (
0P joP
o yiT oy
or’ ror
Yemy paBHO j ISl OJTHOMEPHOTO 1.0;
YCTaHOBUBIIETOCS 2.1
TUIOCKOPATHATILHOTO 3. 2:
8 (GUIBTPAIIIOHHOTO ITOTOKA 4.3
' OIMUCBhIBAEMOI'0 YPaBHCHUEM
o%P jop
Jlarutaca ( +=—=0)?
o> ror
YeMy paBHO J TSI OTHOMEPHOTO 1.0;
YCTaHOBHUBIIIETOCS paIHaIbHO- 2.1
ceprieckoro GUIBTPALMOHHOTO | 3 2
g, | TOTOKa OMHCEIBAEMOrO 4.3
* | ypaBHenueM Jlamnaca (
o%P jopP
I )R
o’ ror
KakoB ¢u3nueckuii cMbICI 1. Ot0 nons HeTH B ABYX(PAa3HOM MOTOKE KHUIKOCTH B IOPUCTOM
¢ynkuun bakmu-JleBeperra? cpene;
10, 2. DT0 1015 BOJBI B IBYX(Da3HOM IMOTOKE KUAKOCTH B IIOPUCTOM

cperne;

. D10 101151 HePTH B Tpex(Pa3zHOM IOTOKE B IOPUCTOH CPEAE;
. DTO 1011 BOAIBI B TpeX(ha3HOM MOTOKE B MIOPUCTON CPEIe.
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Ha ocHoBe kakux mMomenen
HaXOJIAT MTOKA3aTeln Pa3paboOTKH

1. Mopesnb 0THOPOHOTO ITACTa;
2. Mojiesib HETTOPIITHEBOT'O BBITECHEHMS He(DTH BOJOM;

1L MECTOPOKACHUS (IUIACT 3. Mozenb nmopiHeBOro BEITECHEHHSI HETH BOJIOM;
OJTHOPOJIHBIH)? 4, Coueranuga 1 u 2.
3amacsl 3anexeit 1. pa30bypeHHBIM, pa3pabaThIBAEMBIM;
pa3pabaTeIBaeMBbIX 2. pazpabaTbIBacMbIM OTAEIBHBIMH CKBRXKWHAMHU, HEPa30ypPEHHBIM
12 MECTOPOKACHUMN KaTErOpux «A» 9KCIUTYyaTallMOHHOM CETKON CKBAXKHUH, Pa3BEIAHHBIM,
" | OTHOCATCAK ... MOJITOTOBJICHHBIM K MIPOMBIIIJICHHON pa3paboTKe;
3. pa3pabaTpIiBaeMbIM, HEPa30YPEHHBIM, OIICHEHHBIM;
4. pa3BeJaHHBIM.
3amacsl 3anexeit 1. pa30bypeHHBIM, pa3pabaThIBAEMBIM;
pa3pabaTeIBaeMBbIX 2. pa3pabaThIBaeMbIM OTJCIBHBIMH CKBaXKHHAMHU, HEpa30ypeHHbBIM
13 MECTOpPOKACHUH KaTeropun «B1» | SKCIUTyaTallMOHHOM CETKON CKBaXKHH, pa3BEeAaHHBIM,
" | OTHOCATCAK ... MOJTrOTOBJIEHHBIM K IIPOMBIIIJICHHON pa3palboTKe;
3. pazpabaTbIiBacMbIM, HEpa30ypeHHBIM, OLICHEHHBIM;
4. pa3BeJaHHBIM.
3amacel 3anexei 1. pa3OypeHHBIM, pa3padaThiBaEMbIM;
pas3padaTeIBaeMbIX 2. pa3pabaThIBaeMbIM OTIEIbHBIMH CKBaXXKHHAMH, HEPa30ypeHHbBIM
4 MECTOPOXKACHUN KaTeropuu «B2» 3KCIUTyaTallUOHHOM CETKOM CKBaXXUH, PAa3BEAAHHBIM,
" | OTHOCATCS K ... MOJrOTOBJIEHHBIM K IPOMBIIIJICHHON pa3padoTKe;
3. pazpabaTbIBacMbIM, Hepa30ypeHHBIM, OLICHEHHBIM;
4. pa3BelaHHBIM.
3armack! 3anexei 1. pa30ypeHHBIM, pa3padaThIBAEMBIM;
pa3pabaTeIBaeMBbIX 2. pa3pabaThIBaEMbIM OTJCIBHBIMH CKBaKHHAMHU, Hepa30ypeHHBIM
15, MecTopoxaeHU kateropun «C1» | AKCILTyaTallMOHHOM CEeTKOU CKBJKHH, PA3BETAHHBIM,
OTHOCSTCS K ... MOJITOTOBJICHHBIM K MPOMBIIIJICHHOW pa3paboTKe;
3. pa3pabaTbIBaeMbIM, HEPa30YPEHHBIM, OIICHEHHBIM;
4. pa3BelaHHBIM.
Pecypcht HedTi 1 ra3a no crerieHu | 1. HOATOTOBICHHBIM;
16 re0JIOTHYECKON U3yUYEHHOCTH U 2. TOKaM30BaHHBIM;
" | obocHoBaHHOCTH KaTeropuu «Do» | 3. mepcreKTHBHBIM;
OTHOCSATCS K ... 4. IpOTHO3UPYEMBIM.
Pecypcel HedTH 1 ra3a 1o creneHu | 1. MOATOTOBJICHHBIM;
17 reoJIOrM4eCKOM N3yYeHHOCTH U 2. JTIOKaJIN30BaHHBIM;
" | obocHOBaHHOCTH KaTeropu# «Dy» | 3. mepCcreKTUBHBIM;
OTHOCSATCS K ... 4. IpOTHO3UPYEMBIM.
Pecypcel HedTH 1 ra3a 1o creneHu | 1. MOATOTOBJICHHBIM;
18 reoJIOTMYeCKOM N3yYeHHOCTH U 2. JTOKaJIN30BaHHBIM;
" | obocHOBaHHOCTH KaTeropu# «D2» | 3. mepcreKTHBHBIM;
OTHOCSATCS K ... 4. IpOTHO3UPYEMBIM.
Ha ¢unprpanuio maorodasnoit 1. nepepacnpeneneHue qaBieHus B IJIACTE;
JKUJIKOCTHU B IIOPUCTOH cpefie 2. 00beMHOE pacIIupeHHe KUIKOCTH B IUIACTE U YMEHbLICHUH
19. | smmsiror MIOPOBOTO MIPOCTPAHCTBA;
3. nedopmariys B yCIOBUSIX BCECTOPOHHETO CIKATHS;
4. MOJIEKYJISIPHO-TIOBEPXHOCTHBIE SIBJICHUSL.
Pecypcol HedTH 1 ra3za no creneHy | 1. moAroTOBJIEHHBIM;
20. r€0JIOTUYECKON U3YUYEHHOCTH U 2. TOKaJTN30BaHHBIM;

000CHOBAHHOCTH KaTeropumn «D1»
OTHOCATCAK ...

3. NepCHEKTUBHBIM;
4. IpOTHO3UPYEMBIM.
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6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE
LIKAJI OLleHNBAHUSA

6.3.1. Kpurepuu oieHOK MPOMe:KyTOUHOI aTTecTanuu (1uddepeHMPOBaAHHOI0 324eTa)

Ilpumepnan  wkana  ouyeHueanHus  3HAHUI  NO  BONPOCAM/BLINOJIHEHUIO  3A0AHUIL
oughgpepenyuposannozo 3auema:
Ouenka
IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBuHyTHII
@» OCBOCHHS YPOBEHb OCBOCHHSI YPOBEeHb OCBOEHHSI
(HeyI0BJIETBOPHUTEIBHO) «3» «4» «S»
(YAOBJIETBOPHUTEJIBHO) (xopo1o) (0OTJIMYHO)

ITocemenne meree 50 %
MPAKTUYECKUX 3aHATUN

ITocemenne He MeHee
60 % TpaKTUIEeCKIX
3aHATHN

ITocemenue He MeHee
70 % mpaKTUYeCKuX
3aHATHN

ITocemenne He MeHee
85 % mpakTU4YecKnux
3aHATHN

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CTyaeHT MOBEpXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ICIIOB U
TeM y4eOHO
JMACHUILIINHBIL, TOMYCKaeT

CTyneHT XopoIlo 3HaeT

MaTepuai, TpaMOTHO U

II0 CYIIECTBY U3J1araer
€ro, JOoIycKas

CTyIleHT B MOJTHOM
00bEMe 3HAaeT MaTepuall,
TPaMOTHO | 10
CYIIECTBY M3J1araeT ero,
HE JIOIycKast

HCEKOTOPLIC HETOYHOCTHU B CYHICCTBCHHBIX
OTBETAax Ha BOIIPOCHL HETOYHOCTHU B OTBCTEC Ha o
BompoC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoquT
pereHns OOJIBIINHCTBA peleHus, peleHus, perieHus,
MIPEyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIPEyCMOTPEHHBIE MIpPeyCMOTPEHHBIE
porpaMMoi 00ydeHus porpaMMoit 00ydeHus IporpaMMoit 00ydeHus IIPOTPaMMO
3aJaHU 3a1aHUi 3a1aHui oOydeHus 3aJaHAi
bonpmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe
MpEeAYyCMOTPCHHBIX HpOFpaMMOﬁ OGy‘ICHI/ISI

porpamMMoit 00yueHus
3aJIJaHUI HE BBITIOJIHEHO

3aJaHHs BBITIOJTHCHBI
YAOBJICTBOPUTCIBHO

porpaMMmoii 00yueHust
3aJ]aHus YCTICITHO
BBIMOJTHEHBI

porpaMMmoii 00yueHus
3aJ]aHus YCTICITHO
BBIMOJTHEHBI

Ilpumepnan wkana oyeHusaHuA 3HAHUIL 8 mecmosoil hopme:

KosinuecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 10BIETBOPUTENBHO
66-85 Xopoiio
86-100 OTin4yHO

6.3.4. Onucanue MWKaJAbl M KPUTEPHEB OLEHMBAHHUA [JIsl TPOBedeHUS] TPOMEKYTOUHOI
arrecranuu B (popme 3a1IUTHI KypCOBO#i padoThl

CTyZeHT BBINOIHIET KypCOBYIO pabOTY B COOTBETCTBUU C Ipa(UKOM, MPUHSITHIM Ha 3aceJaHUU
kadenpel. OieHKa MOKeT OBITh CHMKEHA 32 HECOOIIOICHHE YCTaHOBJICHHOT0 Kadeapoii rpaduka.
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Onenka

Ioporoeslii ypoBeHb

YrayOJeHHblid

IIpoaBuHyTHII

«2» OCBOCHMA YPOBEHb OCBOCHHSA YPOBEHb OCBOCHHSA
(Hey10BJIETBOPHUTEJIBLHO) «3» «4» «S»
(Y10BJIETBOPUTEJIBHO) (xopo1o) (0OTJIMYHO)

CTyIeHT BBIIOIHUI

CryneHT BBIIOIHUT
CTyneHT BBITOITHUIT KypCOBYIO paboTy ¢

KYPCOBYIO paboTy
KypCOBYIO paboTy ¢ HEKOTOPBIMU
CryIeHT He BBIIOJIHUI MOJIHOCTBIO B

CYLIECTBEHHBIMU HE3HAUYNTEIbHBIMU

KypCOBYIO paboTy B
COOTBETCTBHUH C
3aganueM. He Bianmeer

ommoOkamu. [Ipu 3amuTe
KYpPCOBOTO MTPOCKTA
JEMOHCTPHPYET CIIa0yI0

OmMOKaMH H
HeTouHoCTAMU. [Ipu
3aIUTe KypcOBOTO

COOTBETCTBHH C
3aganueM. [Ipu 3ammre
KyPCOBOTO MPOEKTa

TEOPETUUECKUMHU JIEMOHCTPHUPYET
. TEOPETUUECKYIO MIPOEKTa AEMOHCTPUPYET
3HaHUAMHU 110 U3ydaeMon BBICOKYIO
NOATOTOBKY. [Ipu XOPOLLIYIO
JTUCLUIIIINHE. TEOPETUUECKYIO
pelIeHny 3a/1a4, TEOPETUUECKYIO
Heo6xonumbie MIOATOTOBKY. Y CIIEHIHO
MIPETyCMOTPEHHBIX [IOATOTOBKY. XOPOILIO
MIpaKTHYECKHe . . CIIPABJIISIETCS C
MporpaMMoi y4eOHOH CIPABIAETCS C pELIEHUEM
KOMIIETEHLIUU He pelieHreM 3a1ad,
JUCLIUIUIMHEL, T0IyCKaeT 3aad4,
c(hopMHPOBaHbBI NIpEeAYCMOTPEHHBIX
HETOYHOCTH, PEeNYyCMOTPEHHBIX o o
N N porpaMmoit yueOHoH
CYIIECTBEHHBIE OINOKN IIPOrpaMMOi yaeOHOH
JTUCLUUTUINHBI
JUCUUIUINHBL

7. VUEBHO-METOIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

7.1. Pekomenayemasi qureparypa
7.1.1. OcHoBHAas JUTEpPaTYypa

1. ITopotos I'.C. MaTemarnueckue MeTObI MOJeUpoBanus B reosiorun [Tekct]: yuebnuk / I'.C.
[TopoTtoB. — CII6.: CIII'TH, 2006. — 223 c.

2. AntyauH A.E. TexHOJOrH4ecKHe pacyeTsl NpH YIpaBIeHUH MpolieccaMd HepTerazogo0buu B
YCIIOBHAX HeompeaeaeHHocTH [dnektponHslit pecype] / A.E. Antynun, M.B. Cemyxun, O.H. Ky3skos. —
Tromens: Trom['HI'Y, 2015. — 187 c¢. DnextponHHsIii pecypc: https://e.lanbook.com/reader/book/91824/#2

3. Kyaymos P.P. IIporpamMHo-nH(popMaliMoHHOE o0ecriedeHrne pacueToB nokas3areael pa3padoTku
He(Tera3oBpIX MECTOPOXKJICHHM C TOPU3OHTAJIBHBIMU CKBOKMHAMH [DJeKTpoHHBIA pecypc] / P.P.
Kyuymos, P.JI. KyuymoB. — Tromens: TroM[HI'Y, 2011. — 252 c¢. OnexkTpoHHBI pecypc:
https://e.lanbook.com/reader/book/28306/#2

4. 3enusanckas O.E. Marematndeckoe MoJienupoBaHue: [DNeKTpOHHBIA pecypc]: nabopaTopHbIi
npaktukyM. —  CraBpomonms:  CK®Y, 2016. — 144 c¢.  DJeKTpOHHBIH  pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=467014#

5. "BanoB W.A. Pemenue 3amau pa3paboTKu HEPTSIHBIX MECTOPOXKIEHUH C NPUMEHEHUEM
nporpammubix kKomiiekcoB ECLIPSE u Petrel: [Dnextponusiit pecypc]: ydue6HOoe mocobue / M.A.
WBanos, E.H. lIBanoB. — ToMmck: Tomckuil noimrexHudecknd yausepeurer, 2015. — 75 ¢. DieKTpoHHBII
pecypc: http://biblioclub.ru/index.php?page=book view red&book id=442096

6. IlerpakoB JI.I'. PazpaboTka HEPTSHBIX W Ta30BBIX MECTOPOXKIACHHUHN [DIIEKTPOHHBIN pecypc]:
VYuebnuk / JI.I'. Ilerpaxos, /I.B. Mapaamos, A.B. Makciotun / HarroHansHbIii MUHEpaIbHO-ChIPhEBON
YHUBEPCUTET «"opHBII». CIIo, 2016. - 526 C. DJIEeKTPOHHBIN pecypc:
http://www.bibliocomplectator.ru/book/&id=71703,;
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

7. Mupzamxanzage A.X., XacanoB M.M., baxtuzun P.H. MopenupoBanue mpoieccoB
He(drerazomo6prun. HenmHEHHOCTh, HEPABHOBECHOCTh, HEOMPEICICHHOCTD. — MockBa-NxeBck:
HMHCTUTYT KOMIIBIOTEPHBIX HccienoBanuii, 2004, 368 ctp.

8. A3mu3 X., Cerrapu D. MaTemMaTnuecKkoe MOJISITHPOBAHUE TUTACTOBBIX CUCTEM. — MockBa-MxeBck:
WMHCTUTYT KOMIIBIOTEPHBIX HccnenoBanuii, 2004, 416 crp.
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9. Camapckuii A.A., MuxaiinoB A.Il. Maremarnueckoe MopaenupoBanue: Wmen. Metompbl.
[Tpumepsl. — 2-e u3a., ucnp. — M.: dusmariur, 2001. — 320c.

7.1.2. lonoiHUTeIbHAS JIUTEPATypa

1. KBecko b.b. Ilom3zemHas rugpoMexaHuka [DIeKTpOHHBIH pecypc]: yueOHoe mocobue / b.b.
Ksecko, E.I'. Kapnos. — Tomck: ToMckuil noaurexHuueckuii yausepcurert, 2012. — 168 ¢. DnekTpoHHbII
pecype: https://e.lanbook.com/reader/book/10309/#2

2. lmakos I1.C. MaremaTtndeckass 00pabOTKa pe3ylbTaTOB M3MEPEHUN [DIEKTPOHHBIA pecypc]:
yaebnoe nocobue / I1.C. Illmakos, FO.JI. FOnakoB. — Kpacuospck: Cub. denep. yu-t, 2014. — 410 c.
Dnexrponnsiii pecypc: http://biblioclub.ru/index.php?page=book_view_red&book_id=435837#

3. SradapoB A.K. Pa3paboTka HETSHBIX U Ta30BBIX MECTOPOXKICHHH [DIEKTPOHHBIA pecypc]:
yaebHoe mocooue / A.K. fAradapos, N.U. Knemenko, ['.I1. 3o3yns, F0.B. 3eiirman, M.K. Poraues, I'.A.
[lneun. - TromeHsb: TromM[HI'Y, 2010. - 396 C. DJIEKTPOHHBIN pecypc:
https://e.lanbook.com/reader/book/28321/#1

4. IenkaueB B.H. Ilomzemuas rumpanuka [Dnektponnsli pecypce| / B.H. IllenkayeB. — M.,
locynmapcTBeHHOE HAydHO-TEXHUYECKOE H3/aTeIhCTBO HE(PTSHOH W TOPHO-TOTUIMBHOHN JIMTEPATYpHI,
1949, — 525 C. DNIEeKTPOHHBIN pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=437390

5. Illenkaues B.H. OcHOBb ¥ NpPUTIOKEHUS TEOPUM HEYCTAaHOBUBIICHCS (uIbTpauuu —
Mownorpadus: B 2 4. — M.: Hedtp u ra3, 1995

6. Macker M. TedueHrne OAHOPOIHBIX KHUJIKOCTEH B MOpUCTOil cpene. — Mocka-MxeBck: MHCTUTYT
KOMITBIOTEPHBIX uccienoBannii, 2004, 640 ctp.

7. bapenOmart I'.'U., EnToB B.M., Pepkuk B.M. JIBrmkeHHE XUIKOCTEH M Ta30B B NPHUPOIHBIX
mnactax. M.: Henpa, 1984, 211c.

8. Mup3zamkaH3aje AX,, MM XacaHoB M.M., baxTu3zun PH.,
OTIOABI O MOJICTUPOBAHHH CIIOKHBIX — cucTeM  HedrenoObrun. HenmmHeHOCTh, HEpaBHOBECHOCTH,
HEONPEIEIECHHOCTb.

9. Brill).P. andMukherjeeH.: MultiphaseFlowinWells. — SPEMonograph, 1999. — 156 p.

10. JIn k., Barren6aprep P.A. MHXUHUPHUHT ra30BbIX pe3epByapoB. — M. — Mxesc: MHCTUTYT
KOMIIBIOTEPHBIX HccaenoBanui, 2014. — 944 c.

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. Marematudeckoe MOAETUPOBaHME B 3a7ayax HeTerazoBod oTpaciu: MeToauuecKkue yKa3aHus
uid npaktryeckux 3aHaTuil / Cankr-IlerepOyprcekuii ropusiii yausepcureT. Coct.: P.P. Xycaunos. CII6,
2016. - 29 c.

2. MaremaTtndeckoe MOJEIMPOBAaHKE B 3ajadax HeTerazoBoW oTpaciu: MeToaudecKkue yKa3aHus

K KypcoBoMmy npoekTtupoBaHuto / Cankr-IlerepOyprckuii ropusiii yauepcuter. Coct.: P.P. Xycannos.
CIIo, 2016. - 20 c.

7.2. Ba3bl JaHHBIX, JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI, HHPOPMALMOHHO-CITPABOYHBIE H
MOMCKOBBIE CHCTEMBI

1. Esponeiickas nudponas oudianoreka Europeana: http://www.europeana.eu/portal

2. IHpopManmoHHO-U3/1aTeNbCKAN TIGHTP O TEOJIOTHH W HEIPOIOJIb30BaHUI0 MUHHCTEPCTBA
MPUPOJHBIX pecypcoB U dkojorun Poccuiickoit Deneparmu - OO0 "TEOMHD®OPMMAPK"-
http://www.geoinform.ru/

3. UupopmaiimonHo-aHauTHYECKU# nieHTp «Munepam» - http://www.mineral.ru/

4. Koncynprantllmoc:  cnpaBo4HO - TOHWCKOBas cucTeMa [DIIEKTPOHHBIA — pecypc]. -
www.consultant.ru/.

5. Muposas mudposas oubanoreka: http://wdl.org/ru

6. Hayunas anmektponHas 6ubmmoreka «Scopusy https:// www.scopus.com

7. HayuHnas snextpoHHas 6ubnmnoteka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snektponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/
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9. [Nouckossie cuctemsl Yandex, Rambler, Yahoo u np.

10. Cucrema T'APAHT: »1eKTpOHHBIH TEPUOTUYECCKUN CHPABOYHUK [DIIEKTPOHHBIN pecypc|
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a JaHHBIX,

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

12. DnexTpoHHO-0MOIMOTEYHAs! CUCTEMA U3/IaTEILCKOTO IEHTpa «JIaHby

13. Dnekrponnas 6ubnuoreka Poccuiickoit ['ocymapcTeennoii bubnmorexu (PI'B):

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

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

16. DnextponHass OubamoreuHnas cucremMa «HamuoHanpHBIM 1HM(pPOBOH pecypc «PykKoHT».
http://rucont.ru/

17. DnextpoHHO-O0MOMMOTEYHas cuctema http://www.sciteclibrary.ru/

18. DnexkTpoHHO-OMOMIMOTEYHAs cucTeMa Znanium.comhttp://znanium.com/

19. DNeKTPOHHO-OUOIMOTEUHAS cucrema «YHHBEPCUTETCKAS OouboTeKa
onnaita»http://biblioclub.ru/
20. DNeKTPOHHO-OMOINOTeUHAs cucrema «bUOIMOKOMITTIEKTATOP (OBC

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBbI
8.1. MaTepua/jibHO-TEXHHYECKOE OCHAIIleHHE Ay TUTOPHUIi:

AyauTOpUH I POBEACHUS NMPAKTHYECKUX 3aHATHH.

15 nocagouHbIX MecCT

OcHameHHOCTh: MynbTUMeIuiHbI npoekTop — 1 mT; nocka uHTepakTuBHas Polyvision eno
2610A - 1mT; cronm mist KOHpepeHIud — 2 T, CTOJN Hpenojasareis — 2 wT; ctyl — 25 mT; APM
npenonasatens [IK (cucremusiit 0610k, MOHUTOP) — 1 IIT. (BO3MOXKHOCTB JJOCTYIA K ceTH «/HTepHeT»);
npurep — 1 mT; APM crymenra IIK (cuctemusiit 650k, MoHuTOp) — 15 mT. (BO3MOXKHOCTH
MOAKJIIOUEHUs K ceTh «VHTepHeT»); CTON KOMIBIOTEPHBIN — 15mT; KomIulekc nmporpaMmMHo-annapaTHbIi
10 TPEXMEPHOU MozeNn HeTera3oBoro miacta — | mT; KOMIUIEKT IPOrPaMMHO-CETEBBIX TPEHAXKEPOB IO
HanpasieHuto «Hedrerazosoe neno» - 1 mt; IIporpaMMHO-TpeHa)KEpHBIM KOMIUIEKC MO HalpaBJIEHUIO
«He¢rerazosoe  gemo» - 1 mr; Kommuiekc — yd4eOHBIX ~ NpPOTpaMMHBIX  TPEHAKEPOB
«HedrerazonpombicioBoe  obopymoBanme» - lmt; Ilporpammusii  komruiekc tNavigator —
Lurr;kouauionep moomnsHbIN Electrolux EACM-14ES/FI/N3 — 1 mt; Bugeonpesertrep Elmo P-30S — 1
T, koMMmyTtarop ynpasiseBslii cereBoil HP ProCurve 2510 — 1 mT; KoMIUIEKC AMAarHOCTUYECKUHN IS
He(TAHBIX CKBaXKHH, MepeHOCHO! — 1 mit; Mmacmrabarop Kramer VP-720xI — 1 mt; mukpopon M/199 — 1
t; pexopaep DVD LG HDR899 — 1 mir; cucrema Buneokonpepenun Polycom HDX8002 XL — 1 mr;
Ckanep Epson Perfestion 2580 Photo A4 — 1 mt; mikad ButpuHa 18 crery (amom.paMka) — 2 mT; Tym6a —
1 m; ayquoBU3yanbHBI KOMIUIEKC — | mT.

[lepedyeHbINIIEH3NOHHOT OIIPOT PAMMHOT000ECTICUeHU S 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 kommbioTepHoro obopynoanus», 'K Ne 1200-12/09 ot 10.12.09
«Ha mocraBky kommbroTepHoro oOopyaoBanusi», 'K Ne 1246-12/08 ot 18.12.08 «Ha mnocraBky
KOMIIBIOTEPHOT0 000pyA0BaHMs U nporpamMmmHoro odecnedenus», 'K Ne 1196-12/08 ot 02.12.2008 «Ha
MOCTaBKY 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
«KOMITJIEKT TIpOrpaMMHO-CETEBBIX TPeHAXKEpOB Mo HampasieHuto «Hedrerazosoe memo», 'K 285-05/12
ot 10.05.2012 «IIporpaMmmHO-TpeHaXXepHBIN KOMILIEKC 1o HampasieHuto «Hedrerazosoe neno», 'K 777-
09/13 ot 2.09.2013 «Kommiiekc yueOHBIX MNpOrpaMMHBIX TpeHaxkepoB «HedTerasompomeicioBoe
obopynoBanue», Jlnnensunonuslii goropop Ne 10/Pdp/1-17 «IIporpammusiii komrutekce tNavigator.
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8.2. IlomemmeHUs 1JI1 CAMOCTOSITEIbHOM padoThI:

1. OcHameHHOCTh MOMEUICHUS IS CaMOCTOSITEIbHON paboThl: 13 mocamounsix mecT. CTym —
25 mT., CTOJ — 2 MT., CTOJI KOMIBIOTEPHBIH — 13 mT., mKkad — 2 mT., JO0CKa ayguTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (MonuTOp + cuctemusiii 6mok) — 14 mr. Hoctyn x cetu «/HTEepHET», B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHsb MUIIEH3MOHHOTO TporpaMMHOro odecnedenus: Microsoft Windows 7 Professional:T'K
No 1464-12/10 ot 15.12.10 «Ha nmoctaBky kommbrotepHoro obopymoBanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocTaBKy KOMIbIOTEpHOM TeXHUKW» (0OcmyxuBanue 10 2020 roga) I'K Ne 447-06/11 ot 06.06.11
«Ha nocraBky o6opynoanus» 'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky ob6opynoBanusi», [loroBop Ne
1105-12/11 ot 28.12.2011 «Ha moctaBky kommnbioTepHoro obopynosanusy», Jlorosop Ne 1106-12/11 ot
28.12.2011 «Ha mocrtaBky kommbroTepHoro obopymoBanusi» 'K Ne 671-08/12 or 20.08.2012 «Ha
nocTaBky npoaykium», Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License
48358058 ot 11.04.2011, Microsoft Open License 49487710 or 20.12.2011, Microsoft Open License
49379550 ot 29.11.2011,

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

Kaspersky antivirus 6.0.4.142

2. OcHaIEeHHOCTh TOMEIIEHUS JIJISl CAaMOCTOSATEIbHOU paboThl: 17 mocamodnbix MecT. Jlocka juis
nuceMa MapkepoM — 1 mr., paboume Mecta CTyIAeHTOB, obopymoBaHHbie [IK ¢ moctymom B ceTb
yHuBepcutera — 17 mr., MynsTUMenuitHbii nmpoektop — 1 mr., APM mnpenomaBatens anst paboTel ¢
MynbTUMeAna — 1 WT. (CUCTeMHBIN 070K, MOHUTOPBI — 2 MIT.), cTod — 18 wT., cryn — 18 mt. Joctynm k
cetu «MIHTEpHETY, B AIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHb JHMIEH3MOHHOTO MPOTpaMMHOro obecredenus: OmneparonHas cuctema Microsoft
Windows XP Professional I'K Ne797-09/09 ot 14.09.09 «Ha nmoctaBKky KOMITBIOTEPHOTO 000PYI0BAHUSD.

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

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHameHHOCTh TIOMEIICHHS IS CaMOCTOSITeNIbHOM paboTel: 16 mocamounbix mect. CTom
KOMIBIOTEPHBIH ISl CTYAeHTOB (THUI 4) - 3 IIT., CTOJ KOMITBFOTEPHBII UIsl CTyAeHTOB (TUM 6) — 2 WIT.,
CTOJI KOMIBIOTEPHBIN Ul CTYAEHTOB (TN 7) — 1 miT., Kpecno npenojaBaTelns (CeTKa, LIBET YEepPHBINA) —
17 mrt., nocka HamosbHas MOOWIIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800Mmx1200mm - 1
mrt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mit., turakar — 5 mr. Jloctyn k cetun «MHTepHEeT», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp AMIIEH3MOHHOTO IporpaMMHoro obecnedenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.

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

CorelDRAW  Graphics Suite X5 JloroBop Ne559-06/10 or 15.06.2010 «Ha mnoctaBky
MIPOTPAMMHOTO 00ECTICUCHHUSI.

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

Cisco Packet Tracer 7.1 (cBobomuno pacmpoctpansiemoe [10), Quantum GIS (cBoOGoaHO
pacrpoctpansiemoe I10), Python (cBobonno pacnpoctpansemoe I110), R (cBoOomHO pacmpocTpaHseMoe
I10), Rstudio (cBoGomHo pacmpoctpansemoe I110), SMath Studio (cBoGomHo pacmpoctpansemoe [10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacmpoctpansemoe I10).

8.3. [lomemeHus A XpaHeHUsI U NMPOPUIAKTHYECKOTO 00CTYKUBAHUS 000PY10BAHMSA:

1. IlenTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHNA U CPEJICTB OOYUEHUS:

OcCHaIIEHHOCTh: TMEePCOHATBHBIM KOMMBIOTEp — 2 MT. (HocTyn K ceTu «HTepHEeT»),MOHUTOp —
4 mT.,ceTeBoil HAKOMUTENb — | IIT.,HCTOYHUK OecriepeOOHOTr0 MUTAaHUs — 2 IIT., TEJIEBU30P MIa3MEHHBIN
Panasonic — 1 mr.,touka Wi-Fi — 1 wmT.,nasbHass cranius — 2 mT.,Apeiab — 5 wrT.,nepdoparop — 3
IIT.,HA0Op MHCTpyMEHTa — 4 IIT.,TeCTep KOMIIBIOTEPHOM ceTu — 3 mT.,0aJI0OH CO CXKaThiM razom — 1
IIT.,[TacTa TEIJIONMPOBOAHAS — | mIT.,butecoc — 1 mIT.,paanocTaniust — 2 mT.,cTol — 4 mT.,TyMm0a Ha
KoJlecukax — 1 mT.,loicTaBKa Ha Kojecukax — | mT.,mkad — 5 mT.,Kkpecno — 2 mr.jiecTHuna Alve —
1 mr.
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[lepeyeHb JIUICH3MOHHOTO Mporpammuoro obecmneucaus: MicrosoftWindows 7  Professional
(JIuuensnonnoe cormamenue MicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AHTHBHUpYCHOE TIporpammHoe obecrieuenne Kaspersky Endpoint Security ({orosop Ne JI810(223)-
12/17 ot 11.12.17)

2. llenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OcCHaIIeHHOCTh: CTOA — 5 WT., CTY1 — 2 MT., Kpecao — 2 MT., mKad — 2 MT., MepCOHAIbHBINA
KoMmmbloTep — 2 mT. (moctym Kk cetu «MuTepHer»), Monutop — 2 mT., M®Y — 1 mr., Tecrep
KOMITBIOTEPHOM ceTu — | mIT., 0aJUIOH CO CKAThIM ra3oM — | wIT., mypymnosept — 1 mrT.

IlepeyeHp IUICH3MOHHOTO mporpammuoro obecmeucuus: MicrosoftWindows 7  Professional
(JTunensunonnoecornamenueMicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AHTHBHUpYCHOE TIporpammHoe obecrieuenne Kaspersky Endpoint Security (Jorosop Ne JI810(223)-
12/17 o1 11.12.17)

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OCHaIeHHOCTh:CTON — 2 WT.,CTylbsd — 4 mr.kpecno — 1 mrT.,mkadp — 2 MT.,IepCOHATBHBINA
koMmmboTep — 1 mT. (moctyn k cetn «MHTepHeT»),Beb-kamepa Logitech HD C510 — 1 mr., xonoHku
Logitech — 1 mt., Tecrep komnbproTepHON cetd — 1 wT.,Apenb — 1 wT., TenedoH — 1 wT.,Habop pyIHBIX
WHCTPYMEHTOB — | 1IT.

[lepeuenp nuIIEH3MOHHOTO TporpammHoro obecnedenus:MicrosoftWindows 7 Professional
(Tunensunonnoecornamenune MicrosoftOpenLicense 48358058 or 11.04.2011)

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

AnTtuBHpycHOE mporpammHoe obecrieuenue Kaspersky Endpoint Security (oroBop Ne JI810(223)-
12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecrevyeHme:

1. MicrosoftWindows 8 Professional (morosop 6eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «Ha
IMOCTAaBKYy KOMHBIOTepHOI\/'I TeXHI/IKI/I»).

2. Microsoft Office 2007 Standard (morosop6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007).
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