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1. Ilesu v 3a7a4M OCBOEHUS M CIIUNJINHbBI

Heabro aucuuiuinHel «OCHOBBI MPOEKTUPOBAHUS Pa3padOTKU MECTOPOXKICHHM
He(TU» SBIIAETCS MOJydeHHE 3HAHUM M HaBBIKOB IO 0a30BBIM BONPOCAM MPOEKTUPOBAHUS
pa3paboTKN HEPTIAHBIX MECTOPOXKACHUH, a TaKKe O3HAKOMIJIEHHE CTYJCHTOB C OCHOBHBIMHU
TEXHOJIOTUYECKUMH I0Ka3aTeIsIMH Pa3pabOTKH, OCHOBHBIMU IPUHLUIAMHU, NpaBHIaAMH U
CTaIUSIMU [TPOEKTUPOBAHUS pa3padOTKU MECTOPOKACHUI.

3agaum JUCHMINJIMHBI:

— oOyueHue 00yyarolnuXcs YMEHUIO UCIOJIb30BaTh BECh KOMIUIEKC 3HAHUM IO JIaH-
HOW JMCLUUIUIMHE C LEJIBIO MOJYyYEHHUs HaBBIKOB IIPOCKTHUPOBAHUS Pa3pabOTKU MECTOPOXK/ie-
HUI HeDTH;

— O3HAKOMJIEHHE O0Y4YarolUXCs C IPAaBUIAMHU IPOEKTUPOBAHUS pa3pabOTKU MECTO-
POXIEHUH YII1€eBOAOPOAHOIO ChIPbS;

— O3HAaKOMJICHHE C METOJUKAaMH I0JICYETa IreOJOrMYECKUX 3amacoB HeTH U Tasa,
CUCTeMaMH pa3pabOTKU HEPTIHBIX 3aJICIKEH;

— O3HaKoMJIEHHE OOydYarIluXcs ¢ OCHOBAMHM NPOEKTUPOBAHUS IOKazaTesell paspa-
OOTKM TIpU pa3IMYHBIX PEXKUMAX paboThl HEMTAHBIX 3alIeKeH, U HEKOTOPHIMUA >KOHOMHUYE-
CKUMHU METOJIMKaMH OLIEHKH BapUaHTOB pa3pabOTKU MECTOPOKACHUN He(TH

2. MecTto qucuuninnbl B crpykrype OIIOITI BO

JlucuuiuHa OTHOCUTCS K YacTH Y4eOHOro Iuiana, GopMUpyeMoil ydacTHUKaMH 00pa-
30BaTebHBIX OTHOEHU. Kon auciurummaet 51.B.02

Heo6xoauMpIMu yCIIOBUSAMU JUIsl OCBOEHUS! TUCLIMITIIMHBI SBIISIOTCS:
3HaHHeE:
— TEXHOJIOTHI He(Tera30BOro NpoOM3BOJICTBA;

— TpeOOBaHUI HAIESKHOCTH, TEXHHUYECKUX YCIIOBUH SKCIUTyaTallud 00OpYyIOBaHMUS,
00BEM U cofiepKaHue padboT 1Mo ero o0CTyKUBaHUIO;

— TIepeyHs JaHHBIX HEOOXOIMMBIX JJIs1 BBITIOJHEHHSI POEKTHBIX padoT.
YMeHue:

— OCYHICCTBJIATH TCXHOJIOTHYCCKUC IMPOLECCBI CTPOUTCIILCTBA, PEMOHTA o60pyz1013a—
HUs IpA ,[[06131‘16 He(bTH nrasa, c60pe U TIOJATOTOBKE CKBaKMHHOM MMPOAYKIIHUH;

— OKCIUTYaTupoOBaTb U pa3pa6aTBIBaTB MCPOIIPUATHA TI0 06CJ'Iy>KI/IBaHI/IIO B COOTBCT-
CTBHUH C TCXHOJIOTHYCCKUM PEIIIaMCHTOM;

— OCYHIECTBJISITH COOp, 00pabOTKy, aHAIU3 M CHUCTeMaTH3alui0 UHGOPMAIMU 10 00-
JIaCTH BBINIOJIHEHUS padoT.

BJIAaJICHUEC:

— METOAAaMHU KOPPEKTUPOBKU TEXHOJIOTMYECKUX MPOLIECCOB MpU 100bIue HEPTH U Ta-
3a, cOOpe U MOATOTOBKE CKBAXKUHHOM NMPOTYKIIUY;

— MCTOAUKAMM IJId MPCAOCTaBICHUA O6pa6OTKI/I JaHHBIX IJIs1 COCTaBJICHUS OTYETHOU
JOKYMCHTAIlUU,

— HaBBIKaMU pabOTHl ¢ HOPMATUBHOW TEXHUYECKON TOKYMEHTAIIMEH C IEeNIbI0 Ompe-
JIEJIeHNsI HEOOXOUMBIX MEPOTIPUATHH MO IKCIUTyaTaIlMi U 00CTYKUBAHUIO TEXHOJIOTHIECKO-
ro 00Opy/0BaHMUS.



Conepxanne quctuIIuHbl «OCHOBBI MPOCKTUPOBAHUS PA3pabOTKH MECTOPOKICHUN
He(TU» ABISETCS JIOTUYECKUM IPOJIOJDKEHUEM cojliepkaHus aucuuiuind «lIpoexkTHas nes-
TEIBHOCTBY, «VccienoBanne CKBaKUH U TJIaCTOBY.

3. Pe3y.]'leaTbl oﬁyqe}mﬂ o JTUCHUIIJINHE
Hpouecc HU3YUYCHUA AWCHUILIMHBI HAIIPaBJICH Ha (bOpMI/IpOBaHI/Ie CICAYIOIIUX KOMIIC-

TEHIIUN:

Tabmuma 3.1

Kox 1 HanMeHoBaHHEe KOMIIE-
TEHIUA

KOI[ 1 HAMMCHOBAHUC
HHAUKaTopa JOCTHXKE-
HUA

komnerenumu (MIK)

Kon n HanMeHoBaHKe pe3yiibTaTa 00y-
YEHUS 110 TUCIHUIUIMHE (MOIYITIO)

MKC-1

CIIOCOOHOCTH OCYLIECTBIISITH U
KOPPEKTUPOBAThH TEXHOJIOT U~
YeCKHe MpOoIecChl HeTera3o-
BOTO TIPOU3BOJICTBA B COOTBET-
CTBUH C

BBIOpaHHOM chepoii mpodec-
CHOHAJIbHOM JeATEeIBHOCTH

ITKC-1.1 OcymuecTBis-
€T BBIOOP M CUCTEMATH-

3uatb (31): TexHOIOTHH HEPTETA30BOTO
IPOM3BOJICTBA

3a1u0 HH(HOPMALIUU O

TEXHOJOTUIECKUX TIPO-
eccax He(h)TerazoBoro
POM3BOICTBA

Ymets (Y1): ocylecTBIATh TEXHOIOTH-
YeCKHE TPOIIECChI CTPOUTEIBCTBA, pe-
MOHTa

o0opynoBanus mpu 100bue HePTH U Tra-
3a, cOOpe M MOATOTOBKE CKBAKUHHOMN

MPOAYKINH

Bnagners (B1): meronamu KoppeKkTupoB-
KH TEXHOJIOTHYECKUX MPOIIECCOB MPH J10-
Oblue HeTH U Ta3a, cOOpe M MOJATOTOBKE
CKBOKUHHOM MPOTYKIIUU

IMKC-4 CriocoGHOCTB OCY-
IIECTBIIATH ONEPATUBHOE CO-
MPOBOXACHNUE TEXHOJIOTHYC-
CKHUX MPOIIECCOB B COOTBET-
CTBUH C BBIOpaHHOM cepoit
pohecCuOHATILHON e TeNb-
HOCTH

3uath (32): naHHbIC HEOOXOIUMBIC JIS
BBITIOJTHEHUSI IPOEKTHBIX paboT

IKC-4.1 Bei6op
TEXHOJOTHYECKHX TPO-
LIECCOB B 00JIaCTH

VYmets (Y2): ocymecTBiaTs cobop, oopa-
OOTKY, aHaJIM3 U CUCTEMAaTH3aL1IO HH-
dbopmaruu o 00J1acT BBHITIOTHEHUS pa-
oot

He(Tera3oBoro jena
JUUISl OpraHu3aluy pa-
0OTHI KOJIJIEKTHBA HC-
IMOJTHUTEIICH

Bnaners (B2): HaBbikamu paboThI ¢ HOp-
MAaTHUBHOW TEXHUYECKON JOKYMEHTAaIEH
C LIETIbIO OIpeesIeHHs] HEOOXOAUMBIX
MEPONPHUATHIA MO HKCIUTyaTaIlUH U 00-
CIIy’)KHUBAaHUIO TEXHOJIOIMYECKOT0 000py-
JIOBaHMS

4. O0beM TUCHUILIUHBI

OO0t 00beEM TUCHUILIMHEL COCTABIAET 3 3aueTHBIX equHuIE], 108 yacos.

Tabnuna 4.1.

AyIUTOpHBIE 3aHATHUS / KOHTaKTHAs
Dopma Kypc, pabota, yac. Camocrosi- dopma mpo-
P ce- IIpakTu- | Jla- TeJbHas pabo- | MeXyTOYHOU

o0yJeHus Jlek- KOH-
MeECTp YECKHE 00- Ta, Jac. aTTeCcTaluu

11707 TPOJIb

3aHATHS | pa-




TOp

HBIE

3a-

Hi-

TUSA
o4-
Hast/ouHo- | 3,6/4,7 | 34/14 17/14 - - 57/80 3a4er
3a04Hast

5. CTpyKTypa M cojiep:KaHue JUCIUNIMHBI
5.1. CtpykTypa AUCIUTUINHBI
-oyHast (OPO)/ouno-3a0uHas popma o0yuenusi (O3PO)

Tabmuna 5.1.1

CrpykTypa JUCHMIUIA- | AyJIUTOpPHBIE 3aHsI-
HBI THS1, Hac.
Ho o
Ne | me CPC, | Bcero, Kon HEHOH-
n/on| p HaumenoBanue 1 Tlp. Jlab | wac. yac. NAK cp;{;(I:iBa
pa3 paszznena .
Ac-
aa
[IpaBuna mpoek- KC- Tectu-
TUPOBaHMsI pas3pa- 11 poBaHue
1 1 | 6otku mecTopox- | 4/2 2/2 - 8/10 14/14 TKC-
JICHUN YIJIEeBOJIO- 11
POJTHOTO ChIPbsI
ITogcuer  reouto- IKC- Tectu-
IMYECKUX 3alacoB 11 poBaHue
2 2 |Heptn wm raza B| 4/2 2/2 - 8/10 14/14 TKC-
3ajexxax o0beM- 41
HBIM METOJIOM
Cucremsl pa3pa- I[IKC- | Tectu-
00TKM HE(PTAHBIX 1.1 poBa-
3 3 aeKeH 4/2 2/2 - 8/12 14/16 IKC- | mme, De-
4.1 ce
ITpoexTupoBanue 3anaun,
roKasaresne pas- ITKC- Occe
4 | 4 |pa0OTRHIDH A |, | o | gy | g4 | b
JIMYHBIX PEKAMAX ITKC-
paGotel  HedTH- 4.1
HBIX 3aJIeKEN
Onpenenenue Ko- 3anauu,
5 | g |JMucCIsa  CKBAT| g |22 | - | 812 | 16/16 dece
KUH U PaccTos-
HUSI MKy HUIMU
Pacuer 0oCHOBHBIX IIKC- | 3apaum,
6 g | TEXHOIOIHYECKHX | (o) 32 ) 8/12 17/16 11 Occe
IoKasaTesen pas- ITKC-
paboTku  HedTs- 4.1




HOH 3a/1eXKHU
DKOHOMUYECKAS IIKC- Occe
OIICHKa BapHaHTOB ) 1.1
7 7 paspaBoTICH, 6/2 412 9/12 19/16 TKC-
41
Bompo-
CHI K 3a-
8 3auer qery
Uroro: | 34/14 | 17/14 - 57/80 | 108/108

5.2. CopeprxaHnue TUCHUTIIUHBL.
5.2.1. Coneprxanue pa3ienaoB AUCIUIUIMHBI (TUIAKTUYECKUE €TUHULIBI).

Pazpnen 1. I[IpaBuiia npoekTHpPOBaHUsI pa3padoTKU MeCTOPOKACHHUI YIJIeBO/10-
POIHOIO CHIPbS

Buap! npoekTHbIX JOKYyMEHTOB. OCHOBHBIE 3TaIlbl IPOEKTUPOBAHUS pa3pabOTKH MECTO-
poxaeHusi. OCHOBHBbIE TpeOOBaHUsI K IMPOEKTUPOBAHUIO Pa3pabOTKU MECTOPOXKICHUS. 3arackl
YIJI€BOIOPOAOB, IPUHUMAEMbIE JJIsl IPOEKTUpOBaHus. TpeOoBaHUS K BbIICIECHUIO IKCILTyaTa-
IIMOHHBIX 00BEKTOB. ' €0JI0r0-TeXHOIOrNYeCKUEe OCHOBBI BbIOOpA BapuaHTOB pazpabotku. Tpe-
0OBaHUA K KaUECTBY Ie0JIoro-puibTpalMOHHbIX Mojenei. CoaepxaHue pa3ienoB MPOEKTHO-
ro nokymeHnTa. Lludpossie Mojenn MecTopokaeHus. BblieneHne KCITyaTalMOHHBIX 00bEK-
ToB. [lepedens rpaduuecKux MPUIIOKEHHUH K IPOSKTHBIM paboTaM Ha pa3paboTKy MECTOPOXK-
neanit YBC. Ilepeuenb o0s13aTeNbHBIX TaOJIMYHBIX MPUIIOKEHUH K MPOEKTHBIM paboTaM Ha
pa3zpaboTky mectopoxaenuit YBC.

Pa3nen 2. [loacuyer reo1oru4ecKux 3anacoB He()TH U raza B 3aj1eKax 00beMHbIM
MeTOo/0M

JlonycTuMble OTKJIOHEHUS (PAKTUUECKUX YPOBHEW rOJJOBOM JOOBIYM OT IPOEKTHBIX.
ObocHOBaHMEe MPUMEHEHHSI METOI0B MOBBIIIEHUS KO UIIMEHTOB U3BleueHUs YB n un-
TeHcuuKanuu 100suu Y B Ha nporHo3Helil nepuoa

Pa3znen 3. Cucremsbl pa3padoTKu He(pTAHBIX 3as1eKeid
Buns! cucrem pazpabotku HedTsIHBIX 3anexeil. Kputepun Bbi60pa onTUManbHON CH-
CTEMBI Pa3pabOTKH HEPTIHOMN 3aJIEKU.

Paznen 4. IlpoexkTupoBaHue noka3artesieii pa3padoTKu NPH PasJMYHbIX peKUMAX
padoThI He(PTAHBIX 3as1eKel

[IpoexkTupoBanue nokaszaresiaei pazpaboTKy IpU YIPYTOM pexuM padoThl HEPTIHON
3anexu. [IpoekTupoBanue nmokaszatesneil pa3padoTKy IpU BOJIOHAIIOPHOM peXUME pabOThI
He(TsHOM 3anexu. [IpoekTupoBanue nokasareneil pa3pabOTKU IPU Ta30HANIOPHOM PEKUME.
[TpoexTrpoBaHue nokazareneil pa3pabOTKH P PeKUME PACTBOPEHHOIO Ta3a.

Pa3gen S. OnpenesieHue KOJIMYeCTBA CKBAKMH M PACCTOSIHU S MEKAy HUMH

TpeboBaHMst K KOHCTPYKIMAM CKBaXXHH, IIPOU3BOACTBY OypOBBIX paboT, METOIaM
BCKPBITHSI IJIACTOB U OCBOEHUS CKBAYKMH, KOHCEPBAIIUHU U JTMKBUIAIIUN CKBaXHH. BbIOOp ceT-
KM pa3MEIIEeHNs CKBaKHH.

Pazznen 6. PacueT 0CHOBHBIX TEXHOJIOTHYECKHX MOKa3aTeJ e pa3padoTku HeTsI-
HOM 3aJ1eKHU




Pacuer OCHOBHBIX TEXHOJIOIMYECKHX MOKa3aTenel pa3paboTKi He(TSHOMN 3aJIeXKH MPH
BOJIOHAIIOPHOM peXHUMe. PacueT OCHOBHBIX TEXHOJIOTHYECKUX MTOKa3aTeleil pa3paboTku
HETIHOH 3a/Ie)KU IPU Ta30HATIOPHOM pekuMe. PacueT 0OCHOBHBIX TEXHOJIOTMYECKHX TTOKa3a-
Tesiel pa3paboTKH He(TIHOM 3aJIeXKH [IPU YIIPYTOM peKHUME.

Pazznen 7. JxoHOMHYeCKAasl OLlEHKA BADHAHTOB Pa3padoTKH.

Meroauka U UCXOAHBIE TAHHbBIC JUIsl SKOHOMUYECKOM OLeHKH. KpuTepuii s3koHOMUYE-
ckoif apdexTuBHOCTH. CHCTEMa HATOTOB M IUIaTekei. OneHKa KalnuTalbHbIX, SKCIUTyaTalluOH-
HBIX U JMKBUJAIMOHHBIX 3aTpaT. TeXHUKO-I)KOHOMHUYECKOE 0OOCHOBAaHHE BHIOOpA PEKOMEHTye-
MOTI'0 BapHaHTa pa3paboTKH.

5.2.2. Coneprkanue JUCIUTUTAHBI/MOIYIISI TIO BUJIAM YUEOHBIX 3aHSATHMA.

JIeKIMOHHEIE 3aHATHA
Tab6muua 5.2.1

O0beM,
No | Homep paznena yac.
n/n I[I/ICHI:I)/IEJ]I/IIIIJBI ODO/ Tema neximu
0390
1 1 412 [IpaBuna mnpoeKkTUpOBaHUS Pa3pabOTKH MECTOPOXKICHUH YIIeBO-
JIOPOJIHOTO ChIPhsI
5 2 412 [Toacuer reosornueckux 3amnacoB He(THU U raza B 3ajexax 00beM-
HBIM METOJIOM
3 3 4/2 Cucrembl pa3pabOTKH HEPTSHBIX 3aIekKeH
4 4 412 [TpoexkTupoBaHue mokaszareneil pa3pabOTKH MPU PA3IUYHBIX PEKHU-
Max paboThl HE(TAHBIX 3aJIeKen
5 5 6/2 OrnpezeseHne KOJIMYeCTBA CKBAKUH U PACCTOSHUS MEXK]1y HUMU
6 6 6/2 Pacyer OCHOBHBIX TEXHOJIOTHYECKUX IIOKa3aTeneil pa3paboTKu
He(TSIHOW 3aJIeKN
7 7 6/2 DKOHOMHYECKAs OI[CHKA BApUAHTOB pa3pabOTKH.
Wroro: 34/14
IpakTnyeckue 3aHATUS
Tabmuma 5.2.2
O0nemM,
Ne | Homep pasnena 4ac.
/i JUACITHILIHHEL 0D0 Tema MMPAKTUYICCKOI'O 3aHATHA
/0300
1 2 22 [Toacuer reomornueckux 3anacoB HE(TU U ra3a B 3aliekax 00beM-
HBIM METOJIOM
2 1 22 [IpuBenenre uCTUHHON (OPMBI 3aJI€KH K PAaBUIIbHOM reoMeTpuye-
CKoil popme
3 3 2/2 OnpeneneHne KOJIMYECTBA CKBAXXUH U PACCTOSHUS MEX1Y HUMU
4 5 22 [IpoekTupoBaHre OCHOBHBIX TEXHOJOTMYECKUX IOKa3areneil paspa-
OOTKHM TIPH BHITECHEHNH HEe()TH BOIOH
5 4 11 [IpoekTupoBanue pa3paboTKH 3a1eKu He(YTH MMPU HEMOPIIHEBOM BbI-
TeCHeHHe HepTu BoAOH
6 6 1/1 Omnpenenenre 0OBOTHEHHOCTH MPU MPOSKTHPOBAHUH Pa3pabOTKH 3a-




nexei Hedtu
7 5 o/ OmnpeneneHye IMIacTOBOTO JABJICHUS HAa KOHTYype HE(PTEHOCHOCTH
IIPY IPOEKTHPOBAHUH Pa3pabOTKH 3ajexeil HedTu
8 4 11 [IpoexTrpoBaHue Mokaszareneld pa3paboTKH MPHU PEKUME PACTBOPEH-
HOTO rasa
9 7 4/2 PacueTr 5KOHOMHUYECKHX MOKa3aTesiell BapuaHTOB pa3paboTKH
HUroro: 17/14

JlabopaTtopHbie padoThI

JlaboparopHblie pabOThl Y4EOHBIM IIAHOM HE MPEyCMOTPEHbI

CamocrosiTesibHAasi padoTa CTy/leHTa
Tabnuna 5.2.3

Homep Obnpewm,
No aszzena Jac.
i I;[Hélun— 0D0 Tema Bun CPC
TIMHBI 0390
[IpaBuia MPOEKTUPOBAHUS
1 1 8/10 pa3})a60TKI/I mectopokze- | [TonrotoBka k mNpakTHYeCKUM 3a-
HUN YTJIEBOJOPOAHOTO Chl- | HATHUSIM
pbsi
[Togcuer  reoJIOrMYECKUX
[ToaroroBka K MpaKTUYECKUM 3a-
2 2 8/10 3amacoB HETH U raza B 3a-
JIE)KaX 00BbEMHBIM METOIOM HATHAM
3 3 8/12 Cucremsl paspabotku | [ToAroToBka K MPaKTUYECKUM 3a-
He(TAHBIX 3aJIeKeH HATUSM
[TpoextupoBanue nokasare- | [IonroroBka Kk mpakTUYECKUM 3a-
4 4 8/12 el pa3paOOTKu Npu pas- | HATUAM
JUYHBIX peXHMax paboThI
He(DTSIHBIX 3aexei
Onpenenenne konuuecTBa | [IoAroToBKa K MPaKTUYECKUM 3a-
5 5 8/12 CKBOXHH H  PACCTOSHHS | HATHUSAM
MEX1y HUIMH
Pacuer ocHOBHBIX TexHONO- | [ToATOTOBKA K MPaKTHYECKUM 3a-
6 6 8/12 TMYECKUX TI0Ka3aTeleil pas3- | HATUAM
paboTKu HEDTAHOM 3aTIeKHI
7 7 9/12 DKOHOMHYECKasi oleHKa Ba- | [loaroToBka K MpakTHYECKUM 3a-
PHAHTOB Pa3pabOTKHU. HATUAM
Hroro: 57/80

5.2.3. [IpenoaBanue AUCUUILUIMHBI/MOYIISL BEIETCS C IPUMEHEHHEM CIIEAYIOIINX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:
— BuU3yanu3anus yueOHoro marepuana B PowerPoint B tuanoroBom pexume (JIEKIIUOH-

HBIE 3aHATHUS);

— HHIUBUAYalbHas paboTa (MpaKTUYECKUE 3aHATHS).

6.

TemaTuka KypcoBbIX padoT/IIPOEKTOB




KypcoBsie paboTHI/TIPOEKTH YICOHBIM TIJIAHOM HE MPEyCMOTPEHBI.

1. KonTpoJsabHbie pa6doTsl
KoHTtposbHble paboThl y4eOHBIM IJIAHOM HE IPELYCMOTPEHBI

8. OueHka pe3yJabTaTOB OCBOEHUS IMCUHILIHHBI/MOILY ISl

8.1. Kputepuu olleHMBaHUS CTEIICHHU TIOJHOTHI U Ka4eCTBA OCBOCHHSI KOMIIETCHIIUI B CO-
OTBETCTBHH C TUNIAHUPYEMBIMHU pe3yJbTaTaMu o0yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PeiiTHHrOBasi cUCTEMa OIICHUBAHMS CTCIICHH TMOJIHOTHI M KaYeCTBA OCBOCHHS KOMITe-
TEHIUHI 00yJaroNMXCcsl 0YHO-3209HOM (hOpMBI 00yUeHUS TpeCcTaBIeHa B Tabmuie 8.1.

Tabmuua 8.1
Ne /i | Buapl MeponpusiTuil B paMKax TEKYHIIEr0 KOHTPOJIS | KonmuecTBo 6amios

1 Texkyias aTTectanus
1 | TectupoBanue 0-30
NTOI'O 3a nepByro TEKYLIYIO aTTECTALIMIO 0-30

2 TeKyIlasi aTTecTalus
1 ‘ Occe 0-30
HNTOI'O 3a epByr0 TEKYIIYIO0 aTTECTAIHIO 0-30

3 TekyIas aTTecTanus
| Pemenue 3amaq 0-40
HTOI'O 3a BTOpyI0 TEKYIIYIO aTTECTAIUIO 0-40

BCEI'O | 100

9. YueOHo-MeTOoANYECKOE U HHPOPMAIMOHHOE 00ecniedeHHe T CIUTITHHBI
9.1. IlepeueHb peKOMEHyEMOH JINTEPATYPHI peAcTaBiieH B [Ipunoxxenun 2.
9.2. CoBpemeHHbIe TTpodeccHoHaNbHbIE 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CITPABOYHEIC
CUCTEMBI

Tabmuma 9.1
Ilepeuyens norosopos 3bC TUY BUK
Y4eOHbIH HaumMeHoBaHue JOKyMeHTA ¢ yKa3aHHeM pPeKBU3UTOB [CpOK JeHCTBUSA
roj
2020/2021 DJEeKTPOHHBIN KaTajor/DneKkTpoHHas oubauorexka TIOMEHCKOTO

WHIyCTpHalbHOTO YHUBepcuTeta http://webirbis.tsogu.ru/

JIBYXCTOPOHHETO JOCTyNla K pecypcaMm HaydHo-TexHudeckoi (16.10.2021
oubmuoreku ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxuna u ®I'60Y BO «TUY» http://elib.gubkin.ru/

Jorosop Ne09-16/19 ot 18.10.2019 B3aumHoro okazanus ycayr | C 18.10.2019 no

YCIIYT 110 MPEIOCTABICHHUIO JBYCTOPOHHETO JoCTyma K pecypcam [18.12.2021
Hay4yHO-TexHu4yeckoit Oubmmoreku ®I'BOY BO «YIHTVY» u
OI'bOY BO «TrOMEHCKMM WHIYCTPHAIBHBIA YHHBEPCUTET)
http://bibl.rusoil.net

Horosop Ne 5124/2019/09-20/2019 ot 20.12.2019 na okazanue | C 20.12.2019 no



http://elib.gubkin.ru/
http://bibl.rusoil.net/

Horosop Ne 09-19/2019 ot 12.12.2019 Ha oxa3zaHue yciayr
JIBYCTOPOHHETO JIOCTyNla K pecypcaM HaydYHO-TEXHUYECKOU
oubmuoreku ®PI'BOY BO «YI'TY» u ®I'BOY BO «Tromenckuit
WHIyCTpHaibHbIi yHuBepcuteT» http:/lib.ugtu.net/books

C 12.12.2019 no
10.12.2021

HoroBop Ne5067 ot 20.12.2019 Ha oxazaHue yciayr mo
MPEIOCTABICHUIO JIOCTyNA K pecypcaM 0a3bl maHHbIX «HaydaHas
sJIeKTpoHHas oubanoreka «eLibrary.ruy

C 01.01.2020 no
31.12.2020

I'paxxnancko-ipaBoBoil gorosop Ne 6627-20 ot 13.07.2020 c
00O  «ITomurexpecypc»  http://www.studentlibrary.ru  mo
OpPEJOCTaBICHUIO JIOCcTyrna K ©0a3e naHHbIX KoOHCynmbTaHT
CTyJIeHTa «DJEKTpOHHAs1 OMOIMoTeKa TexHuueckoro BY3ay

C 01.09.2020 no
31.08. 2021

I'paxnancko-npaBoBoit ~ Ne6628-20 ot  10.08.2020 Ha
IIPEIOCTABIICHUE JIOCTYIIA K 3JICKTPOHHO-ONOJIMOTEYHOM CHCTEME
IPRbooks ¢ OOO Kowmnanus «Ait Ilu Ap Meaua»
http://www.iprbookshop.ru/

C 01.09.2020 no
31.08. 2021

I'paxxnancko-ipaBoBoil goroBop Ne6629-20 ot 25.08.2020 nHa
OKa3zaHue yciIyr no npenocrasieHuto gocryna k 9bC ¢ OO0
«MznarensctBo JIAHD» http://e.lanbook.com

C 01.09.2020 no
31.08. 2021

I'paxxnancko-npaBoBoit goroBop Ne 6630-20 ot 25.08.2020 c
00O «KHoPyc meana» Ha oka3zaHUE yCIyT 10 NPEAOCTaBICHUIO
JocTynma K 3JIeKTPOHHO-OmOnuoTeunoit cucreme BOOK.ru
https://www.book.ru

C 01.09.2020 no
31.08.2021

I'paxxnancko-npaBoBoit goroBop Ne6632-20 ot 25.08.2020 c
000 «dnexTponHoe wu3gatenbctBo IOPAWT» Ha okasanme
yclIyr mo mpepoctaBieHuro jgocrynma k OBC  www.biblio-
online.ruy, www.urait.ru

C 01.09.2020 no
31.08. 2021

Horosop NelO1HDB/6258/09/17/2019 o mnoakiIrOYeHHH K
HanuonaneHON 37€KTpPOHHOM OMONIMOTEKE M NPENOCTaBICHUU
J0CTyma K 00bekTaM HannoHanpHOH 3J1€KTPOHHOM OHOIHOTEKH

C 29.10.2019 no
28.10.2024

9.3. JlunieH3MOHHOE W CBOOOIHO PACIpOCTPaHIEMOE MPOrpaMMHOE oOecrieueHue, B

T.4. OTE€YECTBEHHOT'O MTPOU3BO/ICTBA!
- Microsoft Windows (lorosop Ne6714-20 ot 31.08.2020 10 31.08.2021),

- Microsoft Office Professional Plus (Jorosop Ne6714-20 ot 31.08.2020 no

31.08.2021),

- Adobe Acrobat Reader DC (Cro6oau0-pactpoctpansiemoe I10)

10. MartepuajibHO-TEXHHUYECKOE oOfecnedeHue JUCHUILINHBI

[TomemieHus Anst IpOBEICHHS BCEX BUAOB pabOThI, MPEIyCMOTPEHHBIX yU4eOHBIM TIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMU CPEJICTBAMHU O0yUICHUS.
Tab6muna 10.1

[lepeuens obopyaoBa-
HMSI, HEOOXOUMOTO JUIst

[lepeueHp TeXHUYECKHUX CPEACTB 00yUEeHNUs, HEOO-

Ne n/m XOJIUMBIX JUIsl OCBOSHHUS TUCIUIUTHHBI/MOJTYJIS
OCBOCHMUS JUCITUILIN-
HB1/MoTYIS (TeMoHCTpaIMOHHOE 000PYAOBAHHE)
KomrmiekT MynbTUMeInitHOTO 000pYyI0BaHUS:
1 MPOEKTOP, 3KpaH, KOMIIBIOTEp, aKyCTHUYECKas
CHCTEMA.

JlokanwHas u KOpniopaTuBHAsA CCThb
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http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.urait.ru/

YCTaHOBKA HACBIIEHUS
00pa3IoB KepHa; KommiekT MyiabTUMEAMHHOTO 000pYIOBaHMS:
2 ra3oBOMIOMETPUYECKUH | IPOEKTOP, JKPaH, KOMIIBIOTEP, aKyCTHYECKas
IIUKHOMETP cucreMa.
«ITopomepy; JlokasibHas U KOPIIOPAaTUBHAS CETh
KOMIUIEKT MyIbTUMEIMIHOTO O0OpPYIOBAHUS:
3 i IIPOEKTOP, JKpaH, KOMIIBIOTEp, aKyCTHYECKas
cucreMa.
JlokasibHas U KOPIIOPAaTUBHAS CETh
YCTaHOBKA HACBHILICHUSA
00pa3LoB KepHa; KommiekT MyiabTUMEAMHHOrO0 000pYIOBaHMSL:
4 ra30BOIIOMETPUYECKUM | IIPOEKTOP, 3KPaH, KOMIIBIOTEP, aKyCTHYECKas
IIUKHOMETP cucTema.
«IIopomepy; JloxanpHas ¥ KOPIIOPAaTUBHASL CETh
YCTaHOBKA HACBHILICHUS
00pa3loB KepHa; Kommiekt MyiabTUMeAMHHOr0 000pYIOBaHMSL:
5 ra30BOIIOMETPUYECKUM | IPOEKTOP, JKPaH, KOMIIBIOTEDP, aKyCTHYECKas
IIUKHOMETP cucrema.
«ITopomepy; JloxanpHas 1 KOPIOPAaTUBHASL CETh
YCTaHOBKA HACBHILICHUSA
00pa3loB KepHa; Kommiekt MyiabTUMEAMHHOr0 000pYIOBaHMS:
6 ra30BOIIOMETPUYECKHUM | IPOEKTOP, JKPaH, KOMIIBIOTEpP, aKyCTHYECKas
IIUKHOMETP cucrema.
«ITopomepy; JlokanpHas 1 KOPIOPAaTUBHASL CETh
KomruiekT MynbTUMEAHTHOTO 000pYI0OBaHUSA:
7 i IIPOEKTOP, JKpaH, KOMIIBIOTEP, aKyCTHYECKas
cucreMa.
JlokanpHas ¥ KOPIIOpAaTUBHAS CETh

11. MeTtoauyeckue ykasaHusi
11.1. MeToanuyeckue yKa3aHus 1o NOATOTOBKe K MPAKTHYECKUM 3aHATHSIM.
Ha npaktuueckux 3aHATHSAX 0OydarolMecs U3y4darOT METOAUKY M BBIIOJIHSIOT TUIIO-

Bble pacueThl. [ 3 dexTuBHON paboThl 00y4aromuecs 10JKHBI UMETh HHKEHEPHbIE Kajlb-
KYJIATOPBI U COOTBETCTBYIOIINE KAaHLEISIPCKUE IPUHAUIEKHOCTU. B mpoluiecce MoAroToBKU K
MPAKTUYECKUM 3aHATHAM 00y4arouifecs: MOryT MpruoOeraTb K KOHCYJIbTAIMsAM IPEeroaaBaTess.
Hanuune koHcIekTa JIeKIUil Ha MPaKTUYECKOM 3aHATUHU 00s13aTeNbHO!

3aaHus Ha BHIIOJHEHHE TUIIOBBIX PACU€TOB Ha MPAKTHUECKUX 3aHATHIX 00ydaroluecs
MOJIy4arOT UHANBUAYAJIBHO.

1. MIOACUYET I'EOJIOTHYECKUX 3AITACOB HE®THU U I'A3A B 3AJIEKAX
OBBEMHBIM METOJIOM

HpI/I 00BEMHOM METOJAEC IMoACYCTa 3armaCoB He(bTI/I (1"8.38.) UCXoasaT U3 TOro, 4To HC(I)TB

(ra3) 3ajeraer B mopax Iuiacta, 00bEM KOTOPBIX MOXKHO OMPENENUTh, 3HAs TEOMETPUUICCKUE
pa3Mepbl HePTEHOCHOTO MIACTa U MMOPUCTOCTh CIATAOIIUX €ro MOPO/I.
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Jl51g mojicyeTa reoJOrH4ecKiX 3arnacoB HeTH, T, IPUMEHSIOT HOPMYITy

QH:V'KH'KH'pHu'BH,

rue:

V —reomerpuieckuii 00beM HEPTEHACHIIIIEHHOTO T1ACTa,

V =Fy hy, Fy — HedrenachlmenHas miomans 3aiexu, hy — cpenne-p3BemeHHas Hedre-
HACBIICHHASI TOJIIUHA;

K — KO3pdUIHEHT OTKPBITOH MOPUCTOCTH He(YTECOACPIKAIINX TTOPOJI;

Ky — K03 puImieHT HaCBIIEHUS TTOPOBOTO IMTPOCTPAHCTBA

macTa HeThIo;

Pux — IJIOTHOCTH JIETa3UPOBAHHON HE(DTH B CTAHIAPTHBIX YCIOBUSX;

By — mepecueTHbIN KO3PPHUIMEHT, yIuThIBaOLIHH ycanky HehTH, By = 1/by (Dy — 005-
eMHBII KO3((UITMEHT TIIACTOBOM HEPTH).

I'eomeTpruueckuii 00beM HEPTEHACHIIIIEHHOTO TUIACTa MOYKHO OIPEICTUTH C IIOMOIIBLIO
cnenuanbHbeix mporpamm (Surfer, ArcView, Irap RMS u ap.).
['eonornveckue 3anacel raza 00bEMHBIM METOJIOM OTPEACTISIOTCS 1Mo (hopmyie

QO =V-m-X Piala (2)

o i

" o
3

jans

rue:

\ — IeOMETpUYECKUI 00bEM ra30ChIIIEHHOIO TUI1ACTa,

V =F:'h;, Fr — miomans ra30HOCHOCTH 3aiexu, N — cpenHeB3BellIeH-Hasi ra30HaChl-
IIEHHAs TOJILINHA;

M — cpeaHeB3BElIeHHas 110 00beMy Ta30BOW 3aleKU MOPUCTOCTh (Kod(duuueHT oT-
KPBITON MOPUCTOCTH);

Py — HavanpHOE IUIACTOBOE J]aBJICHUE;

Par — atmochepHoe naBienne, Py = 0,1 MIla;

Zy — KOO PHUIHMEHT CBEPXCKMMAEMOCTH ra3a Mpu JaBieHUu Py U IUIacTOBOM Temmepa-
TYypE;

Zcr — KO9((UIIMEHT CBEPXCKMMAEMOCTH Ta3a PU CTaHAAPTHBIX YCIOBHUSX;

Ter — cranmaptHast remneparypa, Ter = 293 K; Ty — mmactoBast TeMIeparypa;

Kr — k03¢ puneHT ra3oHachIIeHHOCTH TOPOBOTO

MIPOCTPAHCTBA.

KoadduineHT cBepXCrkUMaeMOCTH Z ONpeeNnseTcs Mo SKCIEPUMEHTAIbHBIM rpadukam
Bbpayna — KaTna wim no cnenuanbHbIM GopMyiam.

2. MIPUBEJEHUE HCTUHHOM ®OPMBbI 3AJIEKU K TIPABUJIBHON T'EOMET-
PUYECKOUN ®OPME

DKCIlyaTalluOHHbIE OOBEKTHI, pa3paboTKa KOTOPBIX MPOEKTUPYETCS, UMEIOT B TUIaHE HETpa-
BIWJIbHYIO reoMeTpuueckyto popmy. IlpoekTrpoBanue pa3pabOTKU TaKUX 3alieKel 3aTpyHe-
HO, TI0ATOMY MPOU3BOAT 3aMeHy (aKTUUECKOW (OPMBI 3aJI€KU PacUe€THOW CXEeMOW MpaBUIIb-
HOU reoMeTpruecKoi (popMel, T.e. cxemaTu3zanuio 3anexu. Hanbomnee yacto BcTpeyaronyocs
dbopMy 3alie’Kn — OBATHHYIO — MOYKHO TIpeoOpa3oBaTh B 3ajiekb, UMEIONIYI0 (OopMy KOJIbIIA,
BHEIIHUH MepUMETP KOTOPOTo paBeH NMEpUMETPY pacueTHOro KoHrypa (puc. 1).

12
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Panuyc koHTypa HEPTEHOCHOCTH JJIsI CXeMAaTU3UPOBAHHOU (DOPMBI
R=L"2=n (2)
rae L — nvHa KoHTypa HETEHOCHOCTH.

-
» $ 2= o ?
R = T -
= 09";' .
o \
/ ’s‘ .‘
» T, - 35
. bt
- A v
o ! P /
|‘ =: z 7
. L 1 -
- \ Y 03
\ L -
~ - =
° - o
" v
N . » " . - - - -

Pucynok 1 — [IpuBenenue uctTuHHON (hOPMBI 3aJI€KU K PacueTHOU

B 00beMHOM BapHaHTE 3aJI€XKb MOKET OBITh IIPEACTABIEHa BBUIE IMIMHIPA TOIIIHHOI h,
paccunThIBaeMON Yepe3 00beM IIITHHIPA:

h= 7 R% (4)

R= |R:-EF
1 0 m (5)

rae F — dakTuueckas miomaae 3anexu (Tomaas HeTEHOCHOCTH).

[Ipu cIOKHBIX TeOMeTpUIECKHX (OpMax 3aeKeil OHM MOTYT OBITh CXeMAaTHU3HPOBAHBI
OTJICTbHBIMU y4aCTKaMH TMOJOCOBOM U KPYroBoii (hopm.

[Ipy BHYTPUKOHTYPHOM 3aBOJTHEHUH IIACTa (POPMBI OTACIBHBIX YIaCTKOB OMPEICIIs-
I0TCS TMHUSIMH, TI0 KOTOPBIM PaCcCTaBIIEHbI HATHETATENbHBIE CKBAKUHBI.

3aexxu, OCJIIO)KHCHHBIE TCKTOHWYSCKUMHU HApPYIICHUSMH, PA3ACISAIOTCS HA yYaCTKH,
KB U3 KOTOPBIX MOJIEKUT CAMOCTOATEIbHOM CXeMaTHU3aIiH.

BnyrpenHnuii paauyc Koiabla

3. ONPEAEJEHHUE KOJNYECTBA CKBAKUH U PACCTOSSHUSA MEXY HU-
MH

13



[Ipu ompeneneHun cXxeMbl pa3MeEIlEHUs] CKBXUH OCHOBHOTO (DOH/Ia BO3MOXKHO HC-
XOJUTh U3 pPelIeHUH 00 MX ONTUMAIbHOMPA3MELECHUH, TIOTYYEHHBIX I OJHOPOJHBIX IJIa-
CTOB U MPOCTBIX reoMeTpuIecKkux (popm 3anexwu [1].

Hcnonb3ys pacyeTHy0 quarpaMMy U HOMOrpaMMy paccrostHui (puc. ITpunoxenne
1), nu1st Ka’KAOTo BapuaHTa pa3paboTKH ONpPEeseTCsl B3aUMHOE PACIIOIOKEHUE PsIIOB CKBa-
YKHUH U PACCTOSHUS MEX/ly CKBOKMHAMU B psAJax JJIsl HATOPHBIX PEXKUMOB

O (@]
O o
o o
D @]
26 Q o
S O
O (@]
O @]
o o
O O
(@] o]
O @]
dp | 4 7 a7 g

Pucynok 2 — Cxema pa3MenieHns CKBaXHH ISl I0JI0CO00pa3HON 3aIeku: a1, ak — PaccTosi-
HUS MEXJy psilaMu 100bIBAIOIUX CKBAXKUH U KOHTYPOM
HE(TEHOCHOCTH; a2, ..., Ak-1 — PACCTOSHUSA MEXY pIaMu

[Ipu psiHOM pacnoioKEHNN CKBa)KMH I10 TUIOIIAIU 3aJI€KU OJHOBPEMEHHO MOTYT pa-
00TaTh HECKOJIBKO PAZOB JOOBIBAIONIMX CKBa)XKWH (OJUH, /Ba, TpHU M T.X.). Hampumep, npu
JBYPSATHOW cHCTeME OJHOBPEMEHHO paldoTaroT ABa psijia JOOBIBAIOIIMX CKBA)XKUH, a OCTallb-
HbI€ BBIKJIFOYEHBI WJIM HAXOAATCS B Ipoliecce OypeHus.

B nonocoo6pasnoii 3anexu (puc. 2) npu OAHOBPEMEHHOW paboTe psAOB IO JBa pac-
CTOSIHUSL MEXX/ly HUMH U MKy CKBaKUHAMHU B psAZax JOJKHBI ObITh OAMHAKOBBIMU. M ckitto-
YEHHE COCTABJIAIOT MEPBBIA U MOCIEAHUN Psibl. DTO OOBICHIETCS TEM, YTO CKBAKMHBI MEP-
BOT'0 psijia paboTaloT A0 MX OOBOJHEHHUS BCETO JIMIIb OAMH 3Tall, OTINYUE OT JPYrux, padbo-
TaloLUX 0oJee AIUTENbHBIN CpoK (2—-3 FTama), a CKBaXXUHBI MOCJIEIHErO psJia BHIBOASTCS U3
HKCIUTYaTal[MM TOCIEAHUMHU C YYE€TOM 3TOTrO B Cilydae pabOThl PsIOB MO JBa OAHOBPEMEHHO
CIpaBeIUBBI (HOPMYIIbI

am=1,05a ax=0,95q; (7)
m=0,88n nx=1,36n, (8)

TJIe a1 — PaCCTOSIHUE OT MIEPBOTO Psijia 0 KOHTYpa HEPTCHOCHOCTH;
a — PacCTOSIHHE MEXIY OCTaIbHBIMU PSIIaMU;

Ak — PACCTOSTHUE OT TOCJICTHETO Psijia 0 PEOCIIETHETO;

N1 — 9UCIIO CKBAXHUH B MIEPBOM PSIIY;

n — YHCJI0 CKBOKWH B OCTAJBHBIX PsJaX;

Nk — YMUCJIO CKBAYKUH B TIOCTIETHEM PSITY.

14



Ecnu B mosiocooOpa3Hoil 3anexu psamasl OynyT paboTaTh MO TPU OJHOBPEMEHHO, TO
CIIe/TyeT BOCIIOJIB30BaThCs (popMynaMu:

a=1,14a ax=0,98q; (8)
nl=0,87n nx=1,64n. 9

B ocTanpHBIX psiiax pacCTOSHUS MEXAY CKBAXMHAMHU U MEXAY pAJ1aMU JO0JKHBI ObITh
OJINHAKOBBIMH.

3amaBmncy Hambosiee BEPOSTHBIM ISl PALIMOHATIBHON Pa3pabOTKH 3aleXKH YHCIOM
PSIOB, ONIPEACISIOT PACCTOSHUS MEX/Ty BCEMHU psiiaMu o (popmysie

a= d/k (11)

rae d — muMprHa M0JI0CO000Pa3HOTo yyacTKa MPH OJJHOCTOPOHHEM HAIOopE;
K — grcio psiioB.

C moMoIp0 HOMOrpaMMbI (CM. TIpuiIoKeHue 1) 1o 3HaueHHIO ai/fc HAXOIATCS PacCTOs-

HUSA MEXAY CKBAKMHAMM 2Gj MU YHMCIIO CKBaXkuH [1]. 3a paanyc CKBaKMHBI I IPUHUMAETCS
IIPUBEJICHHBIN PaInyC, YUUTHIBAIOIIUI €€ HECOBEPILIEHCTBO.
Jlns kpyroBbIX 3anexei (puc. 3) win AJig y4aCcTKOB, KOTOPBIE TOM WJIM MHOW CTETEHBIO MPH-
OJIMKEHMSI MOYKHO TPEJCTaBUTh B BUJIE KOJIbIA JIMOO CEKTOPOB KPyra WM KOJIbLIA, PEIICHUE
MIOJIy4EHO B BUJIE CUCTEMbI TPAHCUEHAEHTHBIX ypaBHeHUM. [locTpoeHa pacueTHas quarpamma
pacrionioxenus psanoB ckBaxuH. [lo pesynpraTtam paboOThl ¢ HOMOTPAMMOMW OIPEACIISAIOTCS
PAcCTOSIHUSL MEXKIY psAJaMu M CKBakMHamu B HUX [1]. it aTOro 3amaemcst yuciaoMm psiioB
ckBakuH. [loneMB U3BECTHBIN pajuyc BHYTPEHHETO psna R Ha pamuyc KOHTypa HedTeHOC-
HOCTU Ry, OTKJIagpIBaeM MOJYyYEHHOE 3HAYEHHE HA OCH OPAMHAT U MPOBOJAMM T'OPH3OHTAIb-
HYIO TIPSIMYIO JIO TepeceUueHuss ¢ KPUBOil, HOMEP KOTOPOM COOTBETCTBYET YHCIY PSJIOB CKBa-
*UH. OT MONYYEHHON TOUYKH MEpeceyeHus: MPOBOAUTCS BEPTHKAJb, IEPECEUCHUE KOTOPOM C
BBITICJICIKAITUMU COOTBETCTBYIOIMMU KPUBBIMHU AT BO3MOXKHOCTH MPOYECTh HA OCH PasIny-
CBbI BCEX OCTAJIbHBIX PSIOB (B JOJSAX OT paguyca KOHTypa HedreHocHOcTH). M3 Toii xe nua-
rpaMMbl Ha TOPU30HTAJILHON OCH HAXOST MapaMeTp TIIOTHOCTH CETKU CKBAXHUH A1.

A, rE
3aTeM BBIUHCIISIOT Lg = u =32 -1 s Bcex psAzIoB
c L
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Puc. 3. Cxema pa3menieHus CKBaKUH JUTsI KpYroBoii 3anexu: Ry — paanyc KOHTypa HedTe-
HOcHOCTH ; R1, R2 — paanychl psioB CKBaXXHH; G1, G2 — IIOJIOBUHA PAC-CTOSTHUS MEX]y CKBa-
JKUHAMHU B pALY

Hanee oOparaeMcsi K HOMOrpaMMe JAJIsl OIpeeNIeHUs] PACCTOSHUN MEXy CKBaXKMHA-
MU (cM. npunoxenue 1). CoenuHUB NpsSAMOI TOUKU Ha NEPBOM U BTOPON BEPTUKAIBHBIX IIKaA-
Jax, COOTBETCTBYIOIIME BBIYMCICHHBIM 3HAUE€HUSAM, U MPOJODKUB €€ JI0 IepecedeHust ¢ Tpe-
ThEH IIKAJION, HAWJIEM 3HAYEHUS :—: JUTA KaXKAO0TO psja.

4 IPOEKTUPOBAHHME OCHOBHBIX TEXHOJIOTMYECKHUX IMOKA3ATEJIEN
PA3PABOTKH ITPU BLITECHEHUUW HE®TH BOJOM

K ocHOBHEIM ITOKa3aTeasaM p33pa60TKI/I OTHOCAT ,Z[O6I)I‘ly He(bTI/I, BOJBI, ZKMAKOCTH IIO0 3a-
JIC)KH HC(i)TI/I, O6BOIIH€HHOCTI) MpoaAYKIIMU I[O6I)IBaIOHII/IX CKBa’>XHH, BI)Ipa6OTKy N3BJICKACMbIX
3ar1acoB, (I)OH,I[ ,I[O6BIB8.I-OH_II/IX 1 HAarHCTaTCJIbHBIX CKBAXXHH.

Ilopuwinesoe svimecnenue Hegpmu 6000i

[Ipu nmopiiHeBOM BBITECHEHMH CUMTAETCs, YTO HEe(Th, BCA 0€3 OCTAaTKa, BBITECHAETCS
BEPTUKAIBHBIM ()POHTOM BOABI. Psiibl paboTaloT 0OHOBPEMEHHO, IPU TOCTHKEHUU (PPOHTOM
BOJIbI psAJia JOOBIBAIOLIMX CKBa)KUH OOBOJHMBIIMICS DA BBIBOIUTCS U3 pa3pabOTKU U B
JIaJIbHENIIEM HE SKCIUTyaTUPYETCS.

Jlns onpeenieHus CyMMapHOro 1e0uTa BceX psiIOB MPUMEHSIETCS METO]l SKBUBAJICHT-
HBIX (PUIBTPALIMOHHBIX conpoTuBieHud. Hanbosee mpocToif u 4acTo BCTpeyaroUIUiics ciy-
Yaif CUCTEMbl YPaBHEHUH IOJIy4aeTcsl IpU paBeHCTBE 3a00MHBIX aBiIeHUN BO Beex psax (Pe
= 0,75P4ac).

dopmyna HHTEpPEPEHIIUN PAIOB OJTHOBPEMEHHO pabOTAIONINX CKBAXXUH UMEET BUJL

'Pc_;l'—l - 'PG_;I' = ﬂjE:z_} Q + m_;l' ® Q_;I' - m_;l'—l ® Q}'—l (11)

rue:

j=1,2,3, ..., N —4ucio psAaoB.

P¢j u Pej-1 — 3a00iiHble naBieHus B j-M U (J—1)-M psgax

Qj, Qj—1 — nebutsi j-ro u (J—1)-ro PsIIOB CKBAXKUH

(1j BHElIHEE TUIPOIMHAMUYCCKOE COMPOTHBIICHHE MeX Iy (J-1)-M u j-M psjgom

©ij BHYTPCHHEE THPOTUHAMHYECKOE COPOTHBIICHUE (B TPU3a00WHOMN 30HE CKBAXKH-
HbI) j-T0 U (j—1)-TO psioB

[Moacrariisis B 9TO ypaBHEHHE MOCICOBATEIBHO BCE 3HAYCHUS | OT 1 10 N, TOIy4UM
CHCTEMY alreOpanyecKux ypaBHEHHH N-TO paHra, U3 KOTOPOH MOXHO OINPEICTHTH N HEeH3-
BeCTHBIX. HyMmepatius psaoB Mpy 3TOM MPUHSATA OT BHEIIHUX K BHYTPCHHUM.

PaccMOTpUM HECKOJNBKO NMPUMEpPOB pacyeTa TEXHOJOIMYECKUX IOKa3aTened paspa-
OOTKHM IPH MOPIIHEBOM BBITECHEHHSI HEPTHU BOJOMN /IS 3aJI€KU KOJIBLIEBOU (hOPMBI

Jlns 3anexu ¢ ogauM psitom (N = 1 u j = 1) ypaBHenue (12) npeoOpazyercs ciemayro-
M 00pazoM:
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P, —F=0,%Q) +w =@y (13)

Jlnst kpyroBoii 3aiexu Qf onpeaensercs no Gopmyiie

0, = In—L==* (14)

BuyTpennee conpotuieHue

w; = w_ﬁ*?;ﬂ In (::;Lr) (15)

rue:

WL — AMHAMHUYecKas BI3KOCTh HE(TH;

K — mpoHHMIIaeMOCTh I1acTa;

h — Tonmmua rutacra

Ru, Rj, Fen — COOTBETCTBEHHO PaanyCc KOHTYpa HETEHOCHOCTH, PaIiyC j-ro psija U MpHu-
BEJICHHBIN PAJyC CKBAKHUHBI

Oj — JIIOJIOBHHA PACCTOSHHS MEXK/Y CKBKUHAMHU B J-M PsIILy

Taxum o6pa3om, 1eOHUT psiia MOXKET OBITH BEIYMCIICH KaK

Ql = P _PT (16)

[IpousBeneM yTOUYHEHHE MPOMBILUIEHHBIX (HAYaJbHBIX H3BJIEKAEMbIX) 3alacoB s
KOJIBLICBOM 3aJI€KH. 3aI1achl B 3TOM CIIy4ae ONpPENeInuM Kak

Q= R&I__RE—R._Ilichmn,E’p (17)

b

Bpewmst BbIpaOOTKM 3amacoB MOKHO YCIIOBHO PacCUMTaTh, KaK OTHOIIEHHE MPOMBIII-
JICHHBIX 3aMacoB HE()TU K TOA0BOM 100bI1Ye HEDTH.

OaHOCTOPOHHMII HATIOP OT BHEIIHEr0 KOHTYpa He)TEeHOCHOCTH K LeHTpYy (2 psaxa, pado-
TAKIIUX OJJTHOBPEMEHHO)

Cucrema ypaBHeHUH MHTEp(EpEeHIINHN PsJIOB IPU OJAHOBPEMEHHON paboTe B HUX ps-
JIOB (CM. puC. 2) Ha OCHOBaHHUHM BbIpakeHus (12) umeet BUA:

Py — P,y =O1+(Q1+Q2)+ w1Q1 (18)
Per-Pez = Q2+Q2+ w1+Q1 (19)

P,— P,y =104y%(Q;+Q;
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JlaHHasi cucTemMa ypaBHEHUI OINMCHIBACT MEPBBIN 3Tall pa3paOO0TKH 3aJeKU: OTHOBpE-
MeHHas paboTa 000HX PsII0B O MOMEHTA MOJICTYIIEHUS BO/BI K IepBoMy psfy. [locie atoro
JTAHHBIA PSI CKBOKUH BBIBOJUTCS W3 pa3pabOTKH, U padOTy MPOAOIIKAET JIHIIb BTOPOU Pl
CKBa)XMH.

[Ipu pernieHreM CUCTEMBI ypaBHEHUH OyIyT BBIPOXKECHUS IS ICOUTOB:

— By —Py
Q= (o, 2222 ., ) (20)

1, ta,
Vg il i

Q= G (21)

e T,

BHemrnue u BHyTpeHHHE COMPOTHBICHHS BHIYUCIISIOTCS aHAJIOTUYHO MPEIBLIYIIEMY
npumepy o Gopmynam (14) u (15).

Bropoii stan xapaktepusyercs paOOTOH JHMIIb BTOPOTO psda ckBaxwH. [loaTomy
YpaBHEHHE 3TOT0 Ipolecca OyneT MPeACcTaBIeHO B BUE:

P,—P,=0,%Q"; +w, *Q", (22)
¥ _P‘rc_-pc'z
0, =57 23)

OIHOCTOPOHHUIT HATIOP OT BHELIHEr0 KOHTYPA He(DTEHOCHOCTH K HeHTpY (3 psajaa, pado-
TAIOIIUX OTHOBPEMEHHO)

Cucrema ypaBHeHHIl HHTephEPEHLUHU OJHOBPEMEHHO pPa0OTAIOIIUX PSAJOB B I3TOM
Clly4ae UMeeT BUJL:

P— Py =0, *(Qy + @ +Q3) + wy *Qy (24)
P,—P,=0,*(Q; +Q3) + w,*Q; —wy *Q (25)
Pop—Pp=03%0; +w; * Q3 —w; *Q; (26)

IIpu Pc1 = Pc2 = Pc3 pemiennem cucteMbl ypaBHEHHH OyIyT ClenyroIIie BbIpaskeHUs
TUTSE IEOUTOB PSIIOB:

Q1
_ [':Pk—Ps}sclzﬂzs':ﬂssmzsm5}+mzsl:ﬂ._+m5}:|] . .
- (g [ ey g+ o 140 gs (o, Foag) Fay slawg toag ) dwgrwg]4ay, ) + @y [ﬂz . [ﬂa + e + ma:] +
wy * (03 + wy)]
(27)
2 #02
Q=i 28
o= oy (28)
_ wagEl]
% =topra (29)
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Bropoii sTanm xapakTepusyeTcs paboToil BTOPOTO M TPETHETO PSIOB CKBAXKUH. YpaB-
HEHUs JUISl JAHHOTO 3Tara UMEIOT BUJ

Pi-P3= 02+(Q 2+Q '3)+ w2*Q 2 (30)
0= M3+Q 3+ w+Q 2 (31)

Pemenuiem cuctembl ypaBHEHUN OYAYT BBIpAXKEHHUS JIIs IEOUTOB:

Q' = —aos (32)
e )
b Qigoig
@s= wgtilg (33)

Tperuit sTan xapakrepusyercsi paboToil TOIBKO TPETHETO Psiia CKBAKUH. Y paBHEHUE
3aMUIIeTCs B BUJIE:

Py-P3=113+Q" 3+ @w3+Q 3 (34)
Q"ﬂ = —::;:z (35)

Bapuantsl ¢ gpyrumu gopmamu 3ajiekel, pekuMaMu WX pabOThl U CUCTEMaMHU pas3-
MEIIEHUsI CKBAKUH PACCMOTPEHBI B ICTOYHUKAX

5 IPOEKTUPOBAHUE PA3PABOTKH 3AJIEZKU HE®TU IPU HEITOPITHEBOM
BBITECHEHUE HE®THU BOJAO

IIpy mopuIHEeBOM BBITECHEHUM HE(PTH BOJOW MPEAINOJaraeTcs, YTO HACHIIIEHHOCTh
NOp KOJUIEKTOpa HEe(ThIO U BOAOW MEHSETCS MTHOBEHHO — CKauyKOM Ha (ppoHTE BOJOHEDTSI-
HOT'0 KOHTaKTa OT HaYaJIbHOM /10 KOHEUHOU BEJIUYHHBI.

ITpu HenopIIHEBOM BBITECHEHUH YUHUTBIBAETCS, YTO 32 (PPOHTOM BOJOHEPTSIHOTO KOH-
TaKTa, BILUIOTH JI0 MECTa HA4aJIbHOTO MOJIOKEHUSI KOHTYpa HE()TEHOCHOCTH, CYIIECTBYET 30Ha
JIBIDKEHUS BOJIOHE(TAHON cMecH, B KOTOPOH (ha30BbIe IPOHUIIAEMOCTH 7151 HeTH BOIBI 3HA-
YUTENIbHO HUXKE, YeM JJIs JIF000M M3 ATUX >KUJIKOCTEN MpH ABMXKEHUU OJHOW M3 HUX U HENo-
JBWKHOM Nipyroil. [1o 3Toil npuunHe dakTuueckue odmue GUIbTPALMOHHbBIE CONPOTUBICHUS
MOTYT 3HAQUUTENBHO OTIMYATHCA OT (DUIBTPALMOHHBIX COMPOTHBICHUH, MOCYMUTAHHBIX IO
CXEM€ MOPIIHEBOTO BHITECHEHMS.

Onpenenenue 1e0UTOB U 3a00MHBIX JABJICHUN MPU HETIOPIIHEBOM BBITECHEHHH MOX-
HO BECTHU 10 (hopMyJaM OJHOXKHIKOCTHOH CHUCTEMBI, YUUThIBAas B HUX Pa3IMUUs B BA3KOCTIX
He(TH Ly ¥ BOJIBI |1z B 30HE, 3aHATOM BOJIOM ellle 1o Havana pa3paboTKy, U U3MEHEHHe (puib-
TPAaLIMOHHOTO COMPOTHUBIICHUS B 30HE, B KOTOPYIO B Ipollecce pa3pabOTKU BTOpraeTcs Boja
(uner ¢unpTpanys BOIOHEPTSIHOW cMecH). YUeT 3TUX MapaMeTpOB MOKHO OCYIIECTBHUTD,
pa3buB BHelUIHee (UIBTPALIMOHHOE CONPOTHUBICHHE OT €CTECTBEHHOT'O MJIM MCKYCCTBEHHOIO
KOHTYypa MUTaHUs 70 MEepBOro psjaa (U3 4ucia AeWCTBYIONINX Ha JaHHBI MOMEHT BPEMEHH)
Ha TPU YacTH: BOJSHYIO, BOJOHE(DTSIHYIO U He(pTsAHYI0. B mepBoil yunThIBaeTcsi U3MEHEHHE
BSI3KOCTH IIyTEM JEJICHHUs (UIbTPAIIMOHHOTO COMPOTHBICHUS HA BEIHMUYUHY [0 = u/[ls, BO
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BTOPON — U3MEHEHHUE TOJHOTO (PHIIBTPALMOHHOTO COTIPOTUBIICHUS TyTEM YMHOXKEHHS Ha 0O, B
TPEThEl — CONPOTHUBIICHHE OCTACTCSI HEM3MEHHBIM
KoaddurmeHT o 1u1st MOI0COBOM 3aJIeKHU:

__ M 2
=72 (1.7 + 8z + 25z;) (36)

rae:

Z¢ — BEIIMYHMHA, XapaKTCPU3YIOIAsi HACBHIIICHHOCTh Ha (PpOHTE BOMOHEDTIHOTO KOH-
TaKTa;

Us — JTMHAMHAYECKAs BA3KOCTH BOJIBI;

Wy — TUHAMHYECKAS BSI3KOCTh HEPTH.

KoaddurmenT o 17151 KOIbIIEBON 3aJIeXKU:

a) NP BBITECHEHUU HEPTH BOJON OT Mepudepun K HEHTPY 3aJIeKU
rie:

Z§ — BETMYMHA, XapaKTepU3yIollasi HaChIIICHHOCTh Ha (PPOHTE BOJOHEPTSIHOIO KOHTAK-
TQ;

Ws — IMHAMUYECKas BI3KOCTb BObI;

Wy — TUHAMHYECKAS BI3KOCTh HE(PTH.

KoadduimeHT o 11 KoJIbIEBOM 3alIexKHu:

a) TP BBITECHEHUU HEPTH BOJON OT Mepudepun K HEHTPY 3aIeKU

a="(17 +8z40, [%?] +25230, [%?] (37)

rae ¢1 u o2 — ko dunuentsl rpaduxa puc. 4; Ry — panuyc ppoHTa BOIOHEPTIHOTO KOHTAK-
Ta.

1.8 X 1
e
N e — o
1.5 \ / i 0.7
vpl 14 / 0\6 ‘9"\.
s ' //\ ‘9"—
WVPASER S "
]1 T ‘// " \\ gi‘
1 X | L 02

0.4

0.6 0.8

1

0, 0.2 ;
Pucynok 4 — Kpussble i1 pacuera NpOHEecca BhITECHEHH He(TH BOJIOH
¢ u

0) mpu BBITECHEHUH HE(TH BOJIOH OT LIEHTpa K nepudepun 3aIexu

a="(17 +8zy0] () + 252} (?)

My B

rae ¢1 u ¢2 — xkoapdunuents! rpaduka puc. 4
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6. OIIPEJEJIEHUE OBBOJHEHHOCTH ITIPU TIPOEKTUPOBAHUU PA3PABOT-
KU 3AJIE)KEA HE®TH

OOBOTHEHHOCTh MPOAYKIIMH CKBAKHH MPH HEMOPITHEBOM BBHITCCHEHUU HE()TH BOJOM
OTIpeNeNsieTCs] B COOTBETCTBUU C MCTOYHHKOM [4]. 3amaBasch BOJIOHACHIIIEHHOCTBIO S, TO
rpaduKy 3aBHCHUMOCTH OTHOCHUTEIHHOW MPOHHUIIAEMOCTH OT BOJIOHACHIIICHHOCTH OMPEIEIIs-
IOTCSL OTHOCUTEIIbHBIE (pa3oBbIe poHuIaeMoct s Hed-TH Ky (S) u Boasl Ky (S). Onpeners-
I0TCSI 3HAYEHUS PYHKITUH 110 PopMyIie

[(s)= ((kgts) + (&) =k, (s)) (39)

B cooTBeTcTBUU ¢ MOAyYCHHBIMH 3HaYeHUsIMHU cTpoutcs rpaduk ¢yakiuu f(S) (puc.
5). PacnipesienieHre BOJIOHACKHIIIEHHOCTH OTNPEAEsieTcsl rpadoaHaTMTHYECKUM METoIoM. Bo-
JIOHACKHIIIIEHHOCTh Ha ()POHTE BBITECHEHUSI HEPTH BOIOU

T

AS)

S, Bo/10HACKIIIIEHHOCTH
Pucynok 5 — I'pacduk dyukiuu f (S)

JlaHHOE COOTHOUICHHWE MPEJCTaBIsAeT COOOM TAHTeHC yIila HAaKJIOHA KacaTelbHOH,
npoBe/ieHHON U3 Touku S = ScB k kpuBoit f(S) (cm. puc. 4). [IpoBeas kacaTtelbHyIO K KPUBOIi
f(S) u3 Touku S = ScB, monmyuum 3HaueHus Ss, f(S), f 1(Sa).

Jlo Toro, kak (poHT BbITECHEHHsI He()TH BOJOM J0ieT 10 mepBoro psja, U3 miaacra
Oy/eT W3BIeKaThCs O€3BOIHAS MPOAYKIMS, T.e. uncTas HepTh. B MomeHT Bpemenw t = t
(GpPOHT BBITECHEHMS AOCTUTHET IEPBOro psijia. DTOT MOMEHT MOKHO OINPENEIUTh U3 COOTHO-
HICHUS

t* == (41)

T ggef(8)

rae:
Vi — 00beM nop 1miacra;
Ox — CPETHUI TeOUT KUIAKOCTH 33 pacCCMaTPUBAEMBII TIEPUO/T.

Ipu t > t* u3 mracta 6yaeT K06BIBATECA HEPTH BMECTE C BOJIOM.

Jns onpeneneHus TEXHOJOTMYECKUX IOKazaresed pa3padOTKH B TaK Ha3bIBaeMBbIi
BOJIHBIN MEpHOJ Pa3paboTKM TOCTYMAIOT clemayromuM obpasoM. lms t > t° onpenensercs f
1(S) u3 cooTHOmEHNS

Fits!
Fls0 - r? (42)
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COOTHOIIIEHHE CITYKHT sl onpeneneHns S mpu t > t*. Ctpourcs 3aBucumocts f1(S)
MeTo10M rpadoananutTuaeckoro nudpdepenupoanus rpaduka f(S). [To rpaduxy onpenens-
eTcs 3HaueHue S, a 3atem 1o rpaduky f(S) onpenensercs 3naucuue f(S) = Ny (Ns — 06BOIHEH-
HOCTb).

Tekymast HeTeoTaaua onpenenseTcs Mo GopmyJie

= 2=(t)
=g, (43)

7. OIIPEJAEJIEHUE IINIACTOBOI'O JABJIEHUS HA KOHTYPE HE®@TEHOCHO-
CTHU IIPU TIPOEKTUPOBAHUU PA3ZPABOTKH 3AJIEXKEN HED®TH

Paccunrarte u3MeHeHue NaBieHHs] HA KOHType HE(PTEHOCHOCTH IPU NEPEMEHHOH BO
BpeMeHH J100bIue He(hTH BO3MOXKHO ¢ TOMOIIBIO HHTErpaia J[foamerns, COrIacHO KOTOPOMY

b [ f(r—A) (44)

2emaksh 0 d4

pe{u[—](t:] = pl} -

rje T, A — 6e3pa3MepHOe BpeMs:

S (45)

Ry

3HaueHUs Qx = Ox(T) WU, YTO TO KE camoe, Ox = Ox(A), ompenenstorcs no popmyine

dt g ar gc &® (46)
Torna
_dgy  x
W=7 (47)
%=ED$R1
E.T ¥ (48)
HE.L'C'}'R:
Pyoy = Py — —2 0 — . ],
HOH O onk-h-x Je

L=ff&—@ﬂ

nojcraBuB BeipakeHue (41) B (37), momyuum
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g =g «R®

Pron ET:] = Po — (49)

2emekshsey

J@) = [{ fz— DA (50)

Jnst pacyera qaBiieHUS] HAa KOHTYPE Pxon(T) B IEPHOJ OTOOPA KUAKOCTH M3 MECTOPOIK-
nenus, T.e. nmpu 0 <t < t*, HeoOXoaUMO OonpeAeIUTh HHTETpa J(T).

J(@©) = [[{05[1+ (- D]+ 112 n[1 + (- D]}dA  (51)
Pesynbrarsl MHTErpUpOBaHUS
J(r) =057 —0178*[1— (14+1) %]+ 0487 =[(1+1) —1] (52)
P=09=P__
3a cpejHee MIACTOBOE JABJICHHE B HE(TSIHOM 3aneku npuHuMaeM AP (1)

Hrorosoe BBIPAXKCHUC IJId pacdyeTa U3MCHCHUSA CPCAHCIO IIJIAaCTOBOI0 AABJICHUA B
He@TeHaCLIHICHHOﬁ qaCTu UMCECT BH

P(t) =09 % [P, — P (1)] = W” (057 — 0178+« [(1+ 1) 28] + 0.487 =
[(14+7)*In(1+1)— 1]}

(53)
®t
GETE‘I*(T$=X ,,*)
R =
®opmyna (53) cnpasemiusa npu  AP(T)
Uro06sl nonyuuTh GopMyy AN pacueTa JUTSL TIOCTIEyIoIIel JOOBIYN

JKUJKOCTH, T.€. TIPU T > T*, HEOOXOIUMO U3 NBBIpaKEeHUS (53) BBIUECTh TAKOE K€ BHIPAKEHUE,
HO 3aBHCHIIIEE HE OT T, @ OT pa3HOCTH T — T*.
Taxum obpazom, npu t>1 *

AP(r) = S (1(7) — j(r - )] (54)
Do — Fo ®t* (55)
ay = ‘Tme:x; (56)

4

0.143 2 spp vagy wR°

P .=PF, (57)

ks=hsy

8 IPOEKTUPOBAHUE MMOKA3ATEJEN PASPABOTKHU ITPU PEXKUME PAC-
TBOPEHHOI'O I'A3A

HpI/I CHMJKCHHH INNIIACTOBOT'O AABJCHUA HMIXXC OAaBJICHHUS HACBILICHHA B pa3pa6aTLIBae-

MOM IIJIaCTe Pa3BUBACTCS PEKHUM pacTBOPEHHOTO Tra3a. [Ipu aTom pexxume aBmxeHue HehTH K
CKBa)KMHAM OOYCIIOBIMBAETCS dHEpruer BoiAenuBiierocs u3 Hedrtu rasza. [lpu pexume pac-
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TBOPEHHOT'0 ra3a Ipolecc pa3padoTKU MIacTa MOKHO OLEHUTH MO paboTe OJHOM CKBaXKHMHBI,
TaKk Kak IpU paBHOMEPHOM pa3MEUICHHH CKBAXMHBI U OJUHAKOBBIX MapaMeTpax IulacTa Bce
CKB2XMHBI UMEIOT OJJMHAKOBbIE 00JacTH JApeHUpoBaHUs. Pacder sKkcIuryaTtanuu 3auexu npu
pEeXKHUME PAaCTBOPEHHOTO T'a3a CBOJIUTCS K PACCMOTPEHHUIO HEYCTAHOBUBIIETOCS IIpoliecca pas3-
BUTHSI PeXKHMMa PaCTBOPEHHOIO ra3a B Impezenax 00JacTu, OKpY>Karoleld OTIeIbHYI0 CKBAXKH-
Hy. [lng onpeneneHusi TEXHOIOTUYECKUX IMOKa3areneil pa3paboTKu HEOOXOAUMO UMETh JKC-
NEepUMEHTAJIbHBIC JJAHHBIE O 3aBUCUMOCTH BA3KOCTH HE(TH [y U Ta3a Wr, INIOTHOCTEH HeTH
pu U Ta3a pr, 00beMHOTO KO3 uIireHTa B 1 KoJudecTBa pacTBOPEHHOTO B HepTH raza S oT
JapieHus P.

CBsi3p MeX]ly 1eOMTOM U MepenajoM JaBlIeHUN B 3aJJaHHBIE MOMEHT BPEMEHH OIpe-
nensiercs o Gopmyse

2mikch(Hy—H,
s = M1 . (58)

e T
rae

Rk — paauyc KOHTypa IUTaHUS;

I'c — paAnyC CKBaKHHBI;

(Hx — H.) — pa3Hocth 000011eHHON QyHKIIMKH XpHCTOHOBHYA, [1a.

[Ipu 3HaueHUsAX JaBICHHUS HA KOHTYype 00JacTU APEHUPOBaHUSA Py U JaBlieHUs Ha 3a-
60¢ ckBaxuHbl Pe rie Fy(S) — oTHOIIEHUE (Pa3oBOi MPOHUIIAEMOCTH I HEPTH K IPOHHUIIAC-
MOCTH IJIacTa, SBJstonIeiics pyHKInend HaChIIIEHHOCTH HE(THIO MOPOBOTO MPOCTPAHCTBRA,

% ||

B — 00beMHBIN KO3 PHUITMEHT, 3aBUCSIIHUIA OT TaBJICHHS.
WHTerpan BBIUUCISIIOT NMPUOJIMKCHHBIM METOJOM, WM HCIOJB3YIOTCS Pa3IMYHBIC
npuOIKEeHHBIE (POPMYITBI, CIIEIIMATBLHBIE TAOIUIIBI

9. PACYET DKOHOMHUYECKHNX MMOKA3ATEJEA BAPUAHTOB PA3PA-
BOTKH

[Tpupoct n0OBIYM HEPTH MPH YBEIUYEHUH KOJUYECTBA CKBAXKUH C IMPUMEHEHHEM
METO/1a 3ape3Ku U OypeHHs O0KOBOTO CTBOJIA PACCUMTHIBAETCS 1O CleAyrollel popmyre:

Q:Aq*365*k9*n, (59)

rae ( — CpeIHUi 1eOUT CKBKUH, TOTIOJHUTEIHLHO BBEJIEHHBIX B padOTy, TOHH/CYT.;
365 — cpenHee BpeMs pabOThl OJJHOM CKBa)KHUHBI B TEKYIIEM TOAY, CYT.;
ky — k03 duIreHT, npuMeHsieMblii Py 3ape3ke U OypeHun OOKOBOTO CTBOJIA,
N — ¢GOH/I CKBaKWH, OXBAYEHHBIX MEPOIPHUITHEM, CKB.
[Tpupoct 100bIuM HEPTH B CTOMMOCTHOM BBIPAKEHUU PacCUUTHIBAETCS 1O hopmyie:
Bi= 40 1], (60)
rae /] — 1neHa ogHo#M TOHHBI HE(TH, THIC. pyO./TOHH.
AMopTH3a1Ms OCHOBHBIX (DOHJIOB pacCUMTHIBAETCS MO (hopMyIie:

A=K, =N, /100, (61)
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riae Kk — KanuTalbHbIe 3aTpathl B K-oM To1y, THIC. pYyO.;

Na — HOpMa amOpTH3alKK OCHOBHBIX (DOHIOB, %o.

JlonoHUTEIbHBIE TEKYIIME 3aTPaThl 0 MEPONPUSTHIO PACCUUTHIBAIOTCS CIEAYIOIIUM
o0pazoM:

= I/Iuon.t + HMep.t (62)

re Uyont — TEKyIIHe 3aTpaThl HA TOTOTHUTEIBHYIO T0OBITY, THIC. PYO.;
Uwept — TeKymue 3arpathl B {-oM TOmy, Ha MHpOBEACHHE pabOT MO peaar3aiuu
MEpOTPHUATHS, THIC. PYO.

H,ElOl'l.t = AQI * C6 *® 0,43 y (63)

rae [1 Or — JO0NONHUTEIbHOE U3BJIeYeHUE HePTH B -OM TO1Ty, ThIC. TOHH;
Cs — cebecTouMOoCTh OTHON TOHHBI He(TH, pYO.
Pacuer HaJIOroB MPOU3BOIUTCS 10 CieayroIei Gopmyore:

H = D HI/IM,t + D an_, (64)
rae [ Hywt — IpUPOCT Hajlora Ha MMYIIECTBO, THIC. PYO.
Hunt = Cocrt * N, /1001 (65)

rie Cocr.t — OCTaTOYHAsi CTOMMOCTh MMYIIIECTBA B t-OM oy, Thic. pyo.;
N.v. — CTaBKa HaJlora Ha UMYIIECTBO, % (paBHas 2 %).

Cocrt = ZKK -k= ZAMK ) (66)

rae
K — KOJHMYeCTBO JIET MPOBEACHUST MEPOIIPUATHS 110 t-if TOJ BKIIIOYUTENHHO;
Kk — xanuranabHbIe BIOKEHHS B K-OM To1y, THIC. pyo0.;
AMK — JOTIOJTHUTEIbHBIE aMOPTHU3AIIMOHHBIE OTYMCIICHHS, HAYUCIICHHBIE B K-OoM rosy,
THIC. pYyO.
JINCKOHTUPOBAHHBINA TOJOBOM MOTOK NeHexkHoM HanuyHoctu (I1/IH:) ompenensiercs
o ¢opmyre:

JATIIH: = TIAH: * 0 ¢, (67)
rjae [t — kodppumeHT AMCKOHTUPOBAHUS JJI TEKYIIETO To/a
t= (1 + Eun), (68)
rae Eun — HopMaTuBHBIN K03 QUIMEHT TpUBEIECHUS.

HakonneHHbld  AUCKOHTHUPOBAHHBIA  TOJOBOM TMOTOK  JICHEKHOHM  HAJIMYHOCTH
MPEJICTaBIsIET COO0M YHUCTYIO TEKYITYI0 CTOMMOCTD U ONpeAensieTcs mo hopMyIe:

YTCi= JITIHk, (69)
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rac k — roAabl IPOBCACHUA MCPONIPUATHUA 40 TCKYIICTO Iroga BKIIFOUYUTCIILHO.

I/ICXO[[HBIG JaHHBIC JIS1 pCIICHUSA 3a/]aY 110 BapHaHTaM

Bapuanr 1 2 3 4
CrouMocTh TOHHBI HeQTH, PYO. 21 000 17 000 19 000 20 000
Ce0ecToMMOCTh TOHHBI HEPTH, PYO. 9300 9 000 9500 9 800
3arparel Ha ['TM (MitH. py0) 200 180 170 230
Hopma auickonTa 9% 10% 12% 11%
Y aenbHBIA BeC YCIOBHO MepeMeHHbIX 3atpar (% | 40 44 48 36
ot cebecToMMOCTH He(TH)
TIpoekTHbI Iepro 7 net 7 net 7 ner 7 ner
IInotHOCTE HETH 0,857 0,857 0,857 0,857
OOBOJHEHHOCTH 60% 60% 60% 60%
Bapuant 5 6 7 8
CrouMocTs TOHHBI HeDTH, PYO. 21 000 17 000 19 000 20 000
CebecTonMOoCTh TOHHBI HeTH, PYO. 9300 9 000 9500 9 800
3arparel Ha ['TM (MitH. py0) 200 180 170 230
Hopwma auickoHTa 9% 10% 12% 11%
Y nenbHbIi BeC YCIOBHO nepeMeHHbIx 3atpar (% | 40 44 48 36
0T cebecTONMOCTH He(hTH)
IIpoeKTHBIH epuon 5 net 9 ner 10 net 11 ner
IInoTHOCTE HEPTH 0,857 0,857 0,857 0,857
OOBOIHEHHOCTH 20% 25% 53% 48%
Bapuant 9 10 11 12
CTOMMOCTh TOHHBI HEPTH, PYO. 21 000 17 000 19 000 20 000
CebecTonMOCTh TOHHBI HEPTH, PYO. 9300 9 000 9500 9 800
3arpatsl Ha ['TM (mitH. pyo0) 200 180 170 230
Hopma nuckonTa 9% 10% 12% 11%
Y nenbHbIA BeC YCIOBHO MepeMeHHbIx 3atpart (% | 23 17 14 18
0T cebecTONMOCTH He(hTH)
IIpoeKTHBIH nepuon 5 net 9 ner 10 net 11 ner
ITnoTHOCTH HEPTH 0,857 0,857 0,857 0,857
OOBOJHEHHOCTD 80% 74% 7% 2%
Bapuanr 13 14 15 16
CroumMocTh TOHHBI HeTH, PYO. 14 000 18 000 19700 20 400
CebecTonMOoCTh TOHHBI HeTH, PYO. 9300 7 000 4 500 6 800
3arpatsl Ha [ TM (mitH. py0) 204 188 140 330
Hopma nuckonTa 9% 10% 12% 11%
Y nenbHbIM Bec yCIOBHO nepeMeHHbIX 3arpart (% | 23 17 14 18
oT cebecTONMOCTH He(hTH)
IIpoexTHBIH eprosn 5 ner 9 ner 10 ner 11 ner
ITnoTHOCTE HEPTH 0,857 0,857 0,857 0,857
OOBOJTHEHHOCTH 66% 4% 17% 12%
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WcxomHble JaHHBIC JIJIs PEIICHUS 3a/1a4 110 BapraHTaM (BapuanThl 1-19)

Bapuanr [Py, MIa|P,, MITa| ws, mITa'c | py, MIac | k, Mxm? | h M d, M lex, CM len, CM Sno, % Ses, Y0 m, %
1 24 15 1,9 51 21 11 960 10 12 9,5 3 23,5
2 25 16 1 6 5 2 600 10 12 0,5 0,11 10
3 25,5 15,5 1,05 5,95 7 2,5 620 10 12 1 0,15 11
4 26 15 1,1 5,9 9 3 640 10 12 1,5 0,19 12
5 26,5 14,5 1,15 5,85 11 3,5 660 10 12 2 0,23 13
6 27 14 1,2 5,8 13 4 680 10 12 2,5 0,27 14
7 27,5 13,5 1,25 5,75 15 4,5 700 10 12 3 2 15
8 28 13 1,3 5,7 17 5 720 10 12 3,5 2,04 16
9 28,5 12,5 1,35 5,65 19 55 740 10 12 4 2,08 17
10 29 12 1,4 5,6 21 6 760 10 12 4,5 2,12 18
11 29,5 11,5 1,45 5,55 23 6,5 780 10 12 5 2,16 19
12 30 11 1,5 55 25 7 800 10 12 55 2,2 20
13 30,5 10,5 1,55 5,45 27 75 820 10 12 6 2,24 21
14 31 10 1,6 5,4 29 8 840 10 12 6,5 2,28 22
15 31,5 9,5 1,65 5,35 31 8,5 860 10 12 7 2,32 23
16 32 9 1,7 53 33 9 880 10 12 75 2,36 24
18 25 16 1,8 5,2 27 10 920 10 12 8,5 2,44 24,5
19 24,5 15,5 1,85 5,15 24 10,5 940 10 12 9 2,48 24
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Bapu- e,
anT  |Py, MIIa| Py, MIa | mIa‘c |ps, mITac|k, mxm?| h, M d, m lex, CM len, CM Sno, % Scs, % m, %
20 60 11 5 1,6 54 62 10,8 760 10 12 6,5 2,28
21 23,5 14,5 1,95 5,05 22 11,5 980 10 12 10 3,04 23
22 23 14 2 5 23 12 1000 10 12 10,5 3,08 22,5
23 22,5 13,5 2,05 4,95 24 12,5 990 10 12 11 3,12 22
24 22 13 2,1 49 25 13 980 10 12 11,5 3,16 21,5
25 21,5 12,5 2,15 4,85 26 13,5 970 10 12 12 3,2 21
26 21 12 2,2 4,8 27 14 960 10 12 12,5 3,24 20,5
27 20,5 11,5 2,25 4,75 28 14,5 950 10 12 13 3,28 20
28 20 11 2,3 4,7 29 15 940 10 12 13,5 3,32 19,5
29 19,5 10,5 2,35 4,65 30 15,5 930 10 12 14 3,36 19
30 19 10 2,4 4,6 31 16 920 10 12 14,5 3,4 18,5
31 18,5 9,5 2,45 4,55 32 16,5 910 10 12 15 3,44 18
32 18 10 2,5 4,5 33 17 905 10 12 15,5 3,48 17,5
33 17,5 10,5 2,55 4,45 34 17,5 900 10 12 16 3,52 17
34 17 11 2,6 4.4 35 18 895 10 12 16,5 3,56 16,5
35 16,5 11,5 2,65 4,35 36 18,5 890 10 12 17 3,6 16
36 16 12 2,7 4,3 37 19 885 10 12 17,5 3,64 15,5
37 15,5 12,5 2,75 4,25 38 19,5 880 10 12 18 3 15
38 15 13 2,8 4,2 39 20 875 10 12 18,5 3,04 14,5
39 16 13,5 2,85 4,15 40 19,6 870 10 12 19 3,08 14
40 17 14 2,9 4,1 41 19,2 865 10 12 19,5 3,12 13,5
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11.2. MeToanueckne yKa3aHus M0 MOATOTOBKeE K J1a00paTOpPHbIM padoTaM.
JlabopaTopHblie paboThl Y4€OHBIM TUTAHOM HE MTPEAYCMOTPEHBI

11.3. MeToauyeckue yKa3aHus M0 OPraHU3alMU CAMOCTOSITEIbHOI padoThl.

CamocTtosTenbHas paboTa 00yJaronuxcs 3aKJII04aeTcs B MOTYYSHUH 3aJlaHuil (TeM) y mpemno-
JaBatTes ISl MHIMBUAYaIbHOTO ocBoeHus. [IpenogaBarens Ha 3aHATHH JaeT PEKOMEHAAUU HE00X0-
IUMbIE 7 OCBOEHUSI MaTepuana. B xoxe camoctosaTenbHOH paboThl 00yvaronyecs JOMKHbBI BBITOJI-
HUTH TUIIOBBIE PACUYETHI, MOJTOTOBUTHCS K BBIMOJHEHUIO IKCIIEPUMEHTOB (MCCIIEIOBAHUN) U U3YYUTH
TeopeTudeckuii Marepuan no pazzaenam. OOydaromuecs JOHKHBI MOHUMATh COAEpPKAHHE BBITOJIHEH-
HOW paboTHI (3HATH ONpENeNeHUs OHATHI, YMETh Pa3bsCHUTh 3HAYCHHE M CMBICH JI0OOr0 TePMHHA,
HCIIOJIB3YEMOT0 B paboTe U T.11.).

3amauamu CPC sBasitores:

— CHCTEMAaTH3alus U 3aKPEIUICHHE IOJYYEHHBIX TEOPETHUYECKUX 3HAHUM U MPAKTHYECKUX
YMEHUH CTYJICHTOB;

—  yriyOJieHue U pacliupeHre TeOPEeTUUECKIX 3HaHUM;

— ¢dopMUpOBaHHE YMEHUH HCIOIH30BATh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEH-
TalMIO U CHEUAIBHYIO JIUTEPATYpPY;

—  pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH W AKTUBHOCTH CTYIEHTOB: TBOPYECKONH MHUIIHA-
TUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTU Y OPraHU30BaHHOCTH;

—  (GOopMHpOBaHHE CAMOCTOSITEIFHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CaMo-
COBEPILIEHCTBOBAHUIO U CaMOpeaIn3aluu;

—  DPa3BUTHUE HCCIIEA0BATEIbCKUX YMEHMUI;

—  HCHOJb30BaHUE MaTepuasa, COOPaHHOIO U MOJIYYEHHOI'O B X0JI€ CaMOCTOSITENIbHBIX 3aHs-
TUW Ha CEeMHHapax, Ha MPAKTHYECKUX W JaOOPATOPHBIX 3aHATHUSX, NMPU HAMHCAHUHU KYPCOBBIX U BbI-
MyCKHOW KBaJIU(UKAITMOHHOM paboT, 11t 3pPeKTUBHOM MOATOTOBKH K UTOTOBBIM (DOpMaM KOHTPOJIS.

1. Ilpu noaroToBke K 3aHATUSIM HEOOXOAMMO M3YYHUTh TEOPETHYECKYIO YacTh BOIpOCa JaH-
HOM TE€MBI 110 KOHCIIEKTaM JIEKLIUM, TEOPETUUECKOMY MaTepHally, U3JI0)KEHHOMY B METOJIMUYECKUX yKa-
3aHUSAX K IPAKTUYCCKU 3aHATHSAM, U yUEOHUKY.

2. BuecTu nomoiHEHHs MO PACCMOTPEHHBIM BOMPOCAM B KOHCIIEKTHI JIEKIIUH.

3. ToaroroBHUTHCS K MPAaKTUYECKOMY 3aHATHIO, TIEPENICAB XOJ PEHICHUS 33/1a4, U PacCMOT-
pEeTh MOPSIIOK UX BBINOJHEHUS. OTMETUTh B KOHCIIEKTE, YTO HEMIOHSATHO B XOJI€ €€ BBINOJHEHHUS.

4. BpINOIHUTH B TETPAAM I MPAKTHUYECKUX pabOT pas3zien «caMocCTosiTeNlbHas padoTa CTy-
JNEHTOBY. {711 3TOr0 03HAKOMUTHCS C TUIOBBIMHU 33Jja4aMH U NIpUMepamMu ux peuieHuss. OTMETUTD, Ka-
KHE BOTPOCHI U 33/1a41 BBI3BAIM 3aTPYAHEHUS B PEIICHUHU.

CamocTosTenbpHas paboTa CTyIEHTOB OJIMH U3 JIYUIIHNX METOJIOB CAMOIIPOBEPKH YCBOEHUS TEO-
pPETHYECKOro MaTepuaia.

5. B crnyuae BO3HUKHOBEHUS 3aTPYJHEHUN MpPU U3YUEHUU Kypca CIeayeT MOJAONUTH K Mpemno-
JaBaTelt0 Ha KOHCYJIbTALHIO.

Bunbl camocTosiTenbHON pabOThI CTYAEHTOB:

Pa6ota ¢ xkaurou. [Ipu pabore ¢ KHUTOI HEOOXOIUMO TTOA0OPATH JIUTEPATYPY, HAYUUTHCS TIpa-
BUJILHO €€ YWTaTh, BeCTH 3amucu. [ moadopa nurepaTypsl B OUOIHOTEKE UCTIONB3YIOTCS andaBHT-
HbBIW U CHCTEMATUYECKUI KaTaJOTH.

BaxHO MOMHHTB, UTO pallMOHAIBHBIE HABBIKU PabOThI ¢ KHUTOU - 3TO BCerJa OOJbIIas 3KOHO-
MUsl BpeMeHU U cuil. [IpaBuibHBIA MOA00p YUeOHMKOB pEKOMEHAYETCs MPEenoiaBaTesieM, YUTAIOIUM
JEKIMOHHBIN Kypc. HeoOxoaumas nmureparypa MOXKeT ObITh TaKKe yKazaHa B METOAMYECKUX paspa-
00TKax 1Mo JAaHHOMY KYpCY.

PaznuuaroT nBa BuAa 4TeHUs; MEpBUYHOE U BTOpuuyHOE. [lepBUUHOE - 3T BHUMATENbHOE, HE-
TOPOIUIMBOE YTEHUE, IPU KOTOPOM MOXHO OCTAHOBUTHCS Ha TPYIHBbIX MecTax. [locie Hero He 10KHO
OCTaThCAd HU OJHOTO HEMOHATHOTro oyioBa. CojepikaHue HE BCErJa MOXKET ObITh MOHATHO MOCJE Mep-
BHYHOTO YTCHUSI.
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3ajaya BTOPUYHOIO YTEHHUS IIOJTHOE YCBOEHHUE CMBICIA LENOro (M0 CUETY 3TO YTEHHE MOXKET
OBITh Y HE BTOPBIM, & TPETbUM WJIH YETBEPTHIM).

[TpaBuiia caMOCTOSITENTLHOM paOOTHI C JIUTEPATYPOH.

Kak y»e oTmeuanock, caMocTosiTelIbHas paboTa ¢ yueOHMKaMu U KHUraMu (a Takke caMoCTO-
ATEIbHOE TEOPETHUYECKOE HCCIEeNOBaHME MpoOieM, 0003HAUYEHHBIX IPEroaBaTesieM Ha JICKIUSIX) —
3TO BakHeilllee ycioBue (GopMupoBaHUs y ce0si HayyHOro croco0a mo3HaHus. OCHOBHBIE COBETHI
3/1€Ch MOYKHO CBECTHU K CJEIYIOLIUM:

— CocTaBuTh nepeveHb KHUT, C KOTOPbIMHU Bam cieayeT mo3HaKOMUTBCS.

— CaM Takoii nepeueHb JOKEH OBITh CHCTEMAaTU3UPOBAHHBIM (UTO HEOOXOAMMO JJIsSi CEMU-
HApOB, YTO JJIS HK3aMEHOB, YTO MPHUTOIUTCS, a 4TO Bac mHTEpecyeT 3a paMKkaMu OpHUIMATBHON yueo-
HOM JIeATENBHOCTH, TO €CTh YTO MOKET paclIMpuTh Barny o0miyio KyiabTypy...).

—  OO0s13aTeNbHO BBIMHUCHIBATH BCE BHIXOIHBIC JAHHBIC 110 KaXI0H KHUTE.

— PasoOpatecs s ce0si, Kakue KHUTU (MM KaKue TJIaBbl KHUT) CIEAYeT MPOYUTaTh Oojee
BHHUMATENbHO, a KaKue — IIPOCTO IPOCMOTPETb.

— EcrecTtBeHHO, Bce MPOUYUTAHHBIE KHUTH, YUCOHHKH U CTaTbH CIEAyeT KOHCIEKTHPOBATh,
HO 9TO HE 03HAYAEeT, YTO HAJ0 KOHCIEKTUPOBATH «BCE MOAPSI»: MOKHO BBIHUCHIBATH KPATKO OCHOB-
HBIC WJEW aBTOpa W WHOTJA MPUBOJUTH HaubOoJiee SIPKHME M TOKa3aTeNbHbIE IUTATHI (C yKa3aHHEM
CTPaHMII).

Brizensitor yeTsipe OCHOBHBIE YCTAHOBKH B UTEHUU HAYyYHOT'O TEKCTa!

1.MudopmannoHHO-TOMCKOBBIN (33a4a — HAWTH, BBIACTUTH UICKOMYIO HH(OPMAIIHIO)

2.YcBauBaromas (yCHJIMS YUTATENsl HAIPaBJIEHBI HA TO, YTOOBI KaK MOKHO TTOJTHEE OCO3HATH U
3alIOMHUTH KaK CaMU CBEJICHHUS U3JIaraeMble aBTOPOM, TaK M BCIO JIOTHKY €r0 PacCyKIeHUH)

3.AHAJIUTUKO-KpUTHYECKAs (YUTATEIh CTPEMHUTCS KPUTHMUECKH OCMBIC-JIUTh MaTepual, IMpo-
aHAJIM3UPOBAB €T0, OMPEJICIUB CBOE OTHOIICHHUE K HEMY)

4. TBopueckast (CO3aeT y UhTaTENsi TOTOBHOCTD B TOM MJIM MHOM BHJI€ — KaK OTIPABHOM MyHKT
JUIS CBOUX pacCyXIeHUM, kak oOpa3 Uil IeUCTBUSA 110 aHAJIOTHH U T.II. — UCIIOJIb30BATh CYK/ICHUS aB-
TOpa, XOJI €r0 MBICIICH, pe3ybTaT HaOIroAeHus, pa3paboTaHHYI0 METOANKY, JONOIHHUTD UX, TOJBEPT-
HYTb HOBOM MPOBEPKeE).

OcCHOBHBIE BU/IbI CUCTEMATU3UPOBAHHOM 3aIMMCH ITPOYUTAHHOTO:

1.AHHOTHpOBaHUE — MPEIEIBHO KPATKOE CBSI3HOE ONMMCAHHE MPOCMOTPEHHOW WJIM MPOYMTAH-
HOM KHUTH (CTaThH), €€ COACPKAHUs, UCTOUHUKOB, XapaKTepa U Ha3HAUYCHHSI;

2.IlnaHupoBaHue — KpaTKasl JIOTMYECKasi OpraHu3alus TEKCTa, PaCKphIBAIOLasl COACpKAHUE U
CTPYKTYpYy U3y4aeMoro MarepHarna;

3.Te3upoBaHue — JAKOHUYHOE BOCIIPOU3BEICHNE OCHOBHBIX YTBEPKIECHUHN aBTOpa O€3 MpHBIIe-
YeHUs! (PaKTUUECKOro MaTepuana;

4.1lutupoBaHue — JOCTOBHOE BBIITMCHIBAHME U3 TEKCTa BBIACPKEK, U3BICUECHUN, Haubojee cy-
MIECTBEHHO OTPAXAIOIIUX TY WM UHYIO MBICTH aBTOPA;

5.KoHcnekTupoBaHue — KpaTkoe U MOCIIEI0BATEIbHOE U3JI0KEHUE CO-/IepKaHUsI TPOUYUTAHHO-
ro.

KOHCHEKT — CIOKHBINH CIOCO0 M3T0XKEHHS COACpKAHUS KHUTH WU CTaTbU B JIOTHYECKON MO-
cienoBarenbHOCTU. KOHCIEKT akkyMynupyeT B ceOe Impeblayline BUbl 3alucy, 03BOJISET BCECTO-
POHHE OXBAaTUTh COJEPKAHUE KHUTH, CTaThbU. [103TOMY yMeHUE COCTaBIATh IUIAH, TE3UCHI, 1€TaTh BbI-
MUCKU U APYTUE 3aIUCH ONPENESIeT U TEXHOJIOTHIO COCTaBIEHMS KOHCIIEKTA.

Camomnposepka. [locie u3yueHus onpeneneHHONW TEMBI MO 3aIUCSIM B KOHCIIEKTe U YUeOHUKY, a
TaKKe PEIICHHS TOCTATOYHOTO KOJMYECTBA COOTBETCTBYIOIIMX 3a/Jad HAa MPAKTHYECKUX 3aHATHUSAX U
CaMOCTOATENIbHO CTYACHTY PEKOMEH]IYEeTCsl, UCIIONb3Ysl JIUCT OMOPHBIX CUTHAJIOB, BOCIPOU3BECTH IO
MaMSTH OTPECIICHHs, BBIBOJIBI (OpMYys, GOPMYITUPOBKHA OCHOBHBIX TOJIOKEHUN W JTIOKA3aTEIhCTB. B
cilydae HeoOXOJUMOCTH HY>KHO €III€ pa3 BHUMATEIbHO Pa300paThCsi B MaTepuae.

Koncynpramuu. Eciiu B iporiecce camocTosTeIbHON paboThl HAl H3YICHHEM TEOPETUUYECKOTO
MaTepuaia y CTy/IeHTa BOZHUKAIOT BOMPOCHI, Pa3pelINTh KOTOPBIE CAMOCTOSTENILHO HE yAaeTcs, HeoO-
XOJUMO 00paTUThCS K MpEnoAaBaTesio JJis MOJydYeHUsl y HEro pa3bsCHEHUN WM yka3aHuil. B cBoux
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BOIIPOCAaX CTYAEHT JIOJKEH YETKO BBIPA3UTh, B UEM OH MCIBITHIBAET 3aTPYIHEHMSI, XapaKTep 3TOro 3a-
TpyIHEHHs. 3a KOHCYJIbTaIMel cieayeT oOpamaThcs U B ciaydae, ecid BO3HUKHYT COMHEHHUS B Ipa-
BUJILHOCTU OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKHU.

[TonroroBka k 3adery. BHauane cienyer mpocMOTpeTh BECh MaTepual MO CAaBaeMOW JUCIIHU-
IUTMHE, OTMETHUTD /IS ce0s TpyaHble Bonpockl. O0s3aTenbHO B HUX pa3zoOpathes. B 3akmouenue eme
pa3 1enecoo0pa3Ho MOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCIIONb3Ysl IIPU 3TOM JIUCTHI OMOPHBIX CHUTHA-
JIOB.
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H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUA

JucuunnuHa OCHOBBI NPOEKTHPOBAHNS Pa3padoTKN MeCTOPOKIeHUl HepTH

Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio

HanpasiieHHOCTh JKCIUIyaTAUMA M 00C/Ty:)KMBaHUE 00beKTOB 100bIYM He(pTH

[Tpunoxenue 1

Kox n Hanme-
HOBaHHE KOM-

Kox u Haumeno-
BaHHE WHIUKATO-
pa TOCTHIKEHUS

Konx u HaumenoBanue pe-
3ynbTara o0y4eHus 1o

Kputepuu onieHnBaHus pe3yibTaToB 00yUEHHS

[eTCHINH KOMIETeHIUH HIE;I(I)PII[HJ;I:SG 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
(MIK) Y
INKC-1 IMKC-1.1 Ocy- 3Hath (31): TEXHOOTUU | HE 3HAET TEXHO- | YACTUYHO 3HAET | 3HAET  OCHOBHBIC | 3HAET TEXHOJIOTUH
CIIOCOOHOCTD HIECTBISICT BBI60p He(b’rera:;o]goro pou3- JIOI'H1 He(bTeFa?»O- TCXHOJIOI'MH TCXHOJIOI'MH He(bTeFaSOBOFO
OCYLIECTBIATD | M CHCTEMATH3A- BOJICTBA BOIO  TPOU3BOJI- | HEPTETa30BOTO HeTEra30Boro MIPOU3BOJICTBA
CTBa POU3BOJICTBA POU3BOJICTBA
U KOPPEKTH- 110 uHpOpMa- D A D A
VYuMets (V1): ocymiecTB- | HE  ymeeT  oOcCy- | cnabo yMmMeeT ocy- | yMeeT OCYIIECTB- | YBEPEHHO  yMeEeT
pPOBATh TEXHO- | MM O TEXHOJIO-
JSTh TEXHOJIOTUYECKUE [IECTBISATh TEXHO- | MIECTBISITH TEXHO- | JISITh TEXHOJIOTUYE- | OCYIIECTBIISTh
JIOTHYECKHE TUYECKHX TIPO-
MPOIIECCHI CTPOUTEIb- JIOTUYECKHE TIPO- | JIOTUUECKHUE TMpO- | CKHe MPOLIECCHI | TEXHOJIOTUYECKUE
IIPOLIECCHI neccax Hegrera-
CTBa, PEMOHTA [IECChl CTPOUTENb- | IECCHI  CTPOUTEIb- | CTPOUTENHCTRA, MPOIIECCHl  CTPOHU-
He(Tera3oBo- | 30BOr0O
000pyI0BaHUs MPH J0- CTBa, PEMOHTA CTBa, PEMOHTA peMoHTa TETBCTBA, PEMOHTA
IO IPOU3BOJ- | MPOU3BOJCTBA
CTBA B COOT Obrue HedTH U raza, c6o- | 000opynOBaHUSA 00opyJI0BaHUs TIpH | 000PYAOBaHMS IpH | 000PYNIOBaHUS TpU
erc . pe€ ¥ TIOATOTOBKE CKBa- npu no0brdye | foObrue HedTH U | MoObide HepTH U | 10OBIYEe HEPTH U
BETCTBUU
3 JKMHHOH TPOTYKIIH HehpTH W Tasa, | raza, cbope u moa- | rasa, cobope u mMoja- | raza, cOope M MOJ-
BBIOPAHHOM coope ® TOAro- | TOTOBKE CKBAXKHUH- | TOTOBKE CKBQ)XHH- | TOTOBKE CKBaXXHH-
ctepoii mpo- TOBKE CKBAXMHHOM | HOM HPOIYKLIMU HOM ITPOAYKIMHU HOM MPOAYKLUHU
TTPOJTYKITUH
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Kox n Hanme-
HOBaHHE KOM-
HeTEeHIINU

dbeccroHab-
HOU JeATeNb-
HOCTHU

Kox u Haumeno-
BaHHE MHJIMKATO-
pa JTOCTHIKEHUS
KOMIIETEHIIMH

(MIK)

Kon u HaumeHnoBanue pe-
3yJbTaTa O0y4eHHS 110
JUCLIUILINHE
(MoyIHO)

Kputepuu onieHnBaHus pe3yibTaToB 00yUCHHS

1-2 (0-60)

3 (61-75)

4 (76-90)

5 (91-100)

Bnanets (B1): meTomamu
KOPPEKTUPOBKHU TEXHOJIO-
THYECKHX IPOIECCOB MPH
no0bIue HeTH U rasa,
cOope U oIrOTOBKE
CKBOKUHHOW MTPOTYKITUN

HE BIAJICET METO-
JaMH  KOPPEKTH-
POBKH TEXHOJIOTH-
YECKHX IPOIECCOB
pu no0bIYe
HehptTm W  rasa,
coope ® TMOAro-
TOBKE CKBOKUHHOU

MPOAYKIIUH

YaCTUYHO BIIA/ICET
METOJJaMH KOPPEK-
TUPOBKH TEXHOJIO-
TMYECKHX IpoLec-
COB TpH JIOOBIYEC
He(TH ¥ Ta3za, cOo-
pe W TOATOTOBKE
CKBOXUHHOM TMpoO-
JYKLHH

BJIICET METOAAMHU
KOPPEKTUPOBKHU
TEXHOJIOTMYECKUX
IIPOLIECCOB IIPHU J10-
Oblye HeTH U Ta3a,
cbope M MOJAroTOB-
Ke CKBa)KMHHOU

OPOAYKIINH

YBEPEHHO BIIAJIEET
METOJJaMU KOPpPEK-
TUPOBKH TEXHOJIO-
TMYECKHUX Mpolec-
COB TMpu J00bIUE
HedTH ¥ Taza, cOo-
pe Hu TOATOTOBKE
CKBOXUHHOM TMpO-
JYKLHH

INKC-4
CrocoOHOCTH
OCYIIECTBIISATh
OTIEPAaTUBHOE
COMPOBOXK/IE-
HUE TEXHOJIO-
THYECKHUX
MPOIIECCOB B
COOTBETCTBUU
C BBIOpaHHOM
cdepoit po-
(beccruoHab-
HOMU JIeTelb-
HOCTH

IMKC-4.1 Bei6op
TEXHOJOTMYECKHUX
MIPOIIECCOB B 00-
nactu He(reraszo-
BOTO Jief1a JiIsl Op-
raHu3amuu pado-
THI KOJUIEKTHBA
HCIIOJIHUTENICH

3uate (32): maHHbBIE He-
00XOTUMBIC IS BBITION-
HEHWMsI TPOEKTHBIX paboT

He 3naer nanneie

HEOOXOIMMEIC JIJIS

BBITIOJTHEHUS TTPO-
eKTHBIX paboT

YacTuyHO 3HAET

aHHBIE HEOOXO-

JIMMBIE 1JIS1 BBI-
MTOJIHEHUSI TIPOEKT-

3HaeT OCHOBHEBIE

TaHHBIE HEOOXO-

JIUMBIE ISl BBI-
IIOJIHCHU A HpOCKT-

3HaeT JIaHHbIE He-
00X0IMMBIC TS

BBITIOJIHCHHMSI TTPO-
€KTHBIX padoT.

HBIX paboT HBIX palboT VYBepeHHO 1aér
MOSICHEHUS
Ymets (Y2): ocymectB- | He ymeer ocy- | OcymectBiser ya- | OcyniecTBisieT 4a- | YBEPEHHO ocy-
nsTh c60p, 06PaBOTKY, HIECTBIATh  COOp, | CTUYHO OCYIIECTB- | CTUYHO cOOp, 00- | miecTBiIsieT  cOop,

aHaJIN3 ¥ CHCTeMaTn3a-
M0 HHPOPMAIIHH 110
00JIaCTH BBIIOJTHEHHUS
pabot

00paboTKy, aHaIN3
U CHCTeMaTh3a-
U0 uHbOpMauu
o 00JacTH BbI-
TIOJIHEHUS paboT

JTH cO60p, 0Opa-
00TKYy, aHAIN3 U
cUCTEMaTH3alHIO
nH(pOpMaLIUU 1O
00J1aCTH BBIIIOJTHE-
Hus padot. Ucnbl-
TBIBAET 3aTpy/IHE-
HUS

paboTKy, aHAJIN3 U
CHCTEMaTH3AIHIO
uHpOpMaIUU 1O

001aCTH BBIIOJIHE-

HUS paboT

00paboTKy, aHaIN3
¥ CHCTEMaTH3aINI0

uHpOpMaLlUKd  TI0
o0jacTu BBINOJIHE-
HUS paboT
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Kox n Hanme-
HOBaHHE KOM-
HeTEeHIINU

Kox u Haumeno-
BaHHE MHJIMKATO-
pa JTOCTHIKEHUS
KOMIIETEHIIMH

(MIK)

Kon u HaumeHnoBanue pe-
3yJbTaTa O0y4eHHS 110
JUCLIUILINHE
(MoyIHO)

Kputepuu onieHnBaHus pe3yibTaToB 00yUCHHS

1-2 (0-60)

3 (61-75)

4 (76-90)

5 (91-100)

Bnanets (B2): HaBbIKaMu
paboThl C HOPMATUBHOU
TEXHUYECKOH TOKyMEH-
TalMEN C UEIbIO ONpeie-
JICHUS] HCOOXOUMBIX Me-
PONPUATHH IO IKCILTya-
TalUK U 0O0CITY)KMBAHUIO
TEXHOJIOTM4YECKOro 000-
pyIoBaHUS

He Bnaneer HaBbI-
KamM# paboThI ¢
HOPMaTUBHOMN
TEXHUYECKOH 10-
KYMEHTAIUEN C
LeNIbIO OTpeere-
HHS HEOOXOIUMBIX
MEPONPUATUH 11O
IKCILTyaTaIuu |
00CITyKUBAHUIO
TEXHOJIOTHIECKOTO
o0opynoBaHus

Cnabo Biajeer
HaBBIKAMH pa0OThI
C HOPMATUBHOMN
TEXHUYECKOH 10-
KYMEHTAalLUEH C Le-
JIBIO OTIPEICIICHUS
HEOOXOIUMEBIX Me-
PONPUATHI O
IKCILTyaTaluy U
00CITyKUBAaHUIO
TEXHOJIOTHYECKOTO
o0opynoBanus. 3a-
TPYAHSCTCS aBaTh
MOSICHEHUS

Bnaneer HaBeIKaMu
paboThI C HOpMa-
TUBHOM TEXHUYEC-
CKOM JIOKyMEHTa-

IIHEH C IICNIbIO
OTpeIeTICHUS He-
00X0UMBIX MEpO-
MPUSTAN TIO IKC-
TUTyaTauu u 00-
CITY’)KHBaHHIO TeX-
HOJIOTHYECKOI0
o0opynoBaHus

YBepeHHO Biajeer
HaBbIKaMU pabOThI
C HOPMATUBHOMN
TEXHUYECKOH J0-
KYMEHTALUEH C Lie-
JIBIO OTIpeieNICHUs
HEOOXOIMMBIX ME-
PONPHUATHI TIO
SKCIUTyaTalluu U
00CITyKUBAHUIO
TEXHOJIOTMYECKOTO
o0opynoBaHus
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[Ipunoxenue 2

KAPTA
00ecre4eHHOCTH U CHHUIIMHBI (MO1YJIs1) Y4eOHOH U YU4eOHO-MeTOANYeCKO JIUTepaTypoit
JucuumiuHa OCHOBBI NPOEKTHPOBAHNS Pa3padoTKN MeCTOPOK/IeHUl HepTH
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasiieHHOCTD JKCIUIyaTAUMA M 00C/Ty’)KMBaHUe 00bEKTOB 100bIYM He(pTH

Hanu-
KoHTuHreHT que
ObecmieueH-
Komnuue- o0yyaroumx- JJIeK-
Ha3zpanue yueOnoro, yueOHo- HOCTB 00y4a-
Ne CTBO 3K- | Cd, UCIIOJIB3Y- TPOHHO-
METOJIMYECKOr0 U3JJaHUsl, aBTOp, M3/a- IOLUXCS JIUTE-
n/m 3eMIUISIPOB | IOIIUX YKa- . ro Bapu-
TEJNbCTBO, BUJ U3/1aHUs, IO/l U3JaHUsI paTypoi,
B bBUK 3aHHYIO JIUTE- % aHTa B
parypy 9bC
(+1-)
[IpoexktupoBanrie =~ U  pa3paboTka
HEQTSHBIX W Ta30HE(PTIHBIX MECTO- SieKT
1 poxknenuit 3amagHor Cubupu. Kuura ec E ’ 100 100 +
2. PazpaboTka MeCTOpPOXIEHUU. — peeyp
Tromens: TV, 2016. — 2015 c.
Hegenpos, A.B. OcHOBBI HayYHBIX HUC-
CIEIOBAHMM M TNPOEKTHPOBAHUSA
yueb. Ilocobue. [DnekTpoHHBIH pe- SneKT
2 cypc] / A.B. HeBenpos, A.B. Ilanun, cc I; 100 100 +
E.B. XKObipb. — DnekTpoH. AaH. — peeyp
Kemeposo KysI'TY wumenn T.O.
['op6auesa, 2011. — 108 c.
OcHoBbl HedTerazoBoro nena : yueo-
Hoe nocob6ue / JI.B. Bopo6seBa ; Tom-
3 CKMI ITOJINTEXHUYECKUM YHUBEPCHUTET. DnexTp. 100 100 +
— Tomck : U3a-Bo Tomckoro nmonurex- pecypce
HU4YecKoro yHusepcutera, 2017. — 202
c.
3aBenytommii kadeapoit «HedrerazoBoe nemno» P.JI.TatnbieB

30.08.2021 r.

37




		2022-08-18T08:57:33+0500
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ТЮМЕНСКИЙ ИНДУСТРИАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




