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1. Ilesu v 3a7a4M OCBOEHUS M CITUNJINHbBI

[enb usyueHust quctuiuinabl «OCHOBBI pa3pabOTKU He(Tera3oKOHACHCATHBIX MECTOPOXKIC-
HUI»: MOJyYeHHE 3HAHWI ¥ HaBBIKOB 110 BOIPOCaM pa3pabOTKH He(PTEra30KOHICHCATHBIX MECTOPOIK-
nennii. O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMH TEXHOJOTHUECKUMH MPOLIECCAMHU, TIPOUCXOISIIUMU B
IUTACTE W CKBAXHHE MPU Pa3pabOTKE MECTOPOXKICHUM, PSKUMAMU U CHCTEMaMHU pa3pabOTKH, OCHOB-
HBIMHU MPUHIMIIAMH, CTAJAUHHOCTHIO U METOJI0JIOTHEH MPOSKTUPOBAHMS MX Pa3paOOTKH METOaMHU I10-
BBIIICHHUSI KOMIIOHEHTOOTJaul He(TErasoKOHJACHCATHBIX MECTOPOXAeHUH. M3ydeHue U OBIajcHUE
METOJAMKAMH TEXHOJIOTHYECKUX PacueToB HauOoJiee MEPCIEeKTUBHBIX IMPOIECCOB U TEXHUYCCKUX
CpPE/CTB.

3agauM TUCHHMIJIHHBI:

— paccMOTpEHHE YCIIOBUH 3alieraHusi, BCKPBITUS I1JIACTOB, MOCJIECIOBATEIBHOCTH BBOJIA B pa3-
paboTKy 3ajiexeil MHOTOIIIIACTOBBIX MECTOPOXKIICHHIA;

— BBIJICJICHUE DKCIUTYaTallMOHHBIX 00BEKTOB B pa3pese, pa3yKpyIHEHUs 00BEKTOB B IPOIECcCe
AKCILTyaTaIl[il MECTOPOKICHHS,

— OIpe/ielICHNE U U3MEHECHUE PEXHMOB pa3pabOTKH He(Tera3oKOHICHCATHBIX MECTOPOKIC-
HUM;

— OBJIAJICHUE METOJMKOW pacueTa OCHOBHBIX TEXHOJIOTUYECKUX TI0Ka3aTenel pa3padoTku (ze-
OWUTOB, NTABJICHUH, HAKOIUICHHBIX OTOOPOB, 3aKAYKH M JIP.) JIJISI OCHOBHBIX PEKUMOB pa3pabOTKU Me-
CTOPOKJICHHI;

— OBJIQJICHUE 3HAHUSIMHU 00 OCOOCHHOCTSIX Pa3BUTHS Ipoliecca pa3pabOTKH B 3aBUCUMOCTH OT
YCJIOBUH 3aJICTaHUS U YCIIOBHI BO3JICHCTBYUS HA 3aJICKb,

— O03HAKOMJICHHE O0YyYaroIIUXCs C METOJaMHU KOHTPOJIS 3a Pa3pabOTKOM ¢ MPUMEHEHHEM Me-
TOJIOB T€O(PHM3UKH, THAPOIMHAMUKA U MIPOMBICIIOBON T'€OJIOTHH W aHaju3a pa3pabOTKH MECTOPOK/Ie-
HUM;

— H3yYCHHUE KOMILIEKCA MEPOIPHUITHH, KOTOPhIC UCIIONB3YIOTCS B PErYJIMPOBAHUHN MPOLIECCOB
pa3paboTKu HeTETa30KOHICHCATHBIX MECTOPOKICHHIMA

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

JucuurniauHa OTHOCUTCS K 4acTH Y4eOHOro miaHa, (opMupyeMol ydaCcTHUKaMH OOpa3oBa-
TeabHBIX oTHomeHur. Kox nucrumnuael b1.B.21

Heo6xoauMbIMu yCTTOBUSIMH 711 OCBOCHUS TUCITUTUIMHBI SIBIISTFOTCSI:

3HaAHHE:

— OCHOBHBIX MOKa3aresiel pa3paboTKH MECTOPOKICHUN YTIIEBOAOPOIOB;

— OCHOBHBIX CBOMCTB TOPHBIX TTOPOT;

— OCHOBHBIX IPUOOPOB U 0OOPYIOBAHUS MPUMEHIEMBIX B HE(PTETra30BOM MPOMBIIIJIEHHOCTH,

— Ha3HaueHHUE M PeKUMbI padOThI TEXHOJIOTHYECKOTO 000pyA0BaHMs He(pTera3oBoro npous-
BOJICTBA.

YMeHHe:

— TMOJB30BaThCsl METOJIaMHU TMPOBEACHUS HUCCIEIOBaHMA B 00nacTh A00bIYM HedTH U Ta3a,
MIPOMBICIIOBOTO KOHTPOJISI U PETYJIMPOBAHUS U3BJICUEHHUS YTIIEBOIOPO/IOB,;

— HWHTEPHPETUPOBATH PE3YJIBTATHI UCCIICIOBAHNS CKBAKUH U TIJIACTOB PA3IMIHBIMUA METOAMHU.

BJIAJIEHHE.

- METOJIMKAMH pacueTa OCHOBHBIX TEXHOJIOTMUECKUX TOKa3aTeleldl mpu pa3padoTke
He(Tera3oKoHICHCATHBIX MECTOPOKICHUH;

— MEeTOJaMH MPOBEACHUS HCCIIeIOBAaHNUN B 00acTu JoObIYr HeTH U raza, IPOMBICIOBO-
r'0 KOHTPOJISI ¥ PETyJIUPOBAHUS U3BJICUECHHUS YTIIEBOJOPOIOB

Copepxanne TUCHUIUIMHBI «OCHOBBI Pa3pabOTKN HEPTETa30KOHACHCATHBIX MECTOPOKICHUL

SIBJSIETCSl JIOTHYECKUM TPOJIODKCHUEM COJIepKaHusl AUCIUIUINH «VcciemoBanne CKBaXXWH W TUIa-
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cToBY», «Pa3paboTka HEPTAHBIX MECTOPOXKIACHUI», «IMeTOobl KOHTPOJIS 32 IKCIUTyaTalueil MeCTOpOX-

IEHUS.

3. Pe3y.]'leaTbl 06y'1e1{m[ o JTUCHUIIJINHE
HpOHGCC HU3YyUYCHUA NUCHUIUIMHBI HAITPABJICH HA (l)OpMI/IpOBaHI/IC CICAYIOIIUX KOMHCTCHHHﬁ:

Taobmnuua 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHI N

KOI[ 1 HAMUMCHOBAHUC UH-
AUKaTopa JOCTHUKCHUA

kommnereHuu (MJIK)

Ko u HanMeHOBaHKE pe3yabTaTa 00ydeHHUS
10 TUCHMIUIUHE (MOIYIIIO)

IIKC-6

CrnocoOHOCTh TpUMe-
HSTb TPOLIECCHBIN MO/~
XOJ1 B TIPAKTHYECKO
JIeSATeIbHOCTH, COYe-
TaTb

TEOPUIO U IPAKTUKY B
COOTBETCTBUU C BbI-
OpanHoit chepoii ipo-
(beccroHanbHOI nes-
TEILHOCTH

IKC-6.1 Ananusupyert u
KJIACCU(UIIUPYET OCHOBHBIC
MIPOU3BOJICTBEHHBIC TTPO-
LIECCHI, TPECTABIISAIONINE
eIMHYIO IeT0YKy HedTera-
30BbIX

TEXHOJIOTHH ¥ PyHKITUH
MIPOU3BOJICTBEHHBIX MO/I-
pazaeneHui

3Hatb (31): METOAMKY TPOBEIEHUS IKCIIEPH-
MEHTAJIbHBIX paboT, UCCIIEN0BAHUMN U NTPOEK-
TUPOBAHUSA

VYwmets (Y1): mianupoBath HEOOXOAUMBIE
HCCJICIOBAaHMS B KOHKPETHBIX I'€0JIOTO-

TEXHUYCCKHX YCIIOBUAX

Bnaners (B1): HaBblkamu poBeeHUS camo-
CTOATEIbHBIX HCCIIEA0BaHUN

IIKC-7

CriocoGHOCTD BHINOJI-
HATH pabOTBHI 1O MPOEK-
TUPOBAHHIO TEXHOJIO-
THYECKUX TPOIIECCOB
HedTerazoBoro npous-
BOJICTBA B COOTBET-
CTBHU C BBIOPAHHOM
cdepoii mpogeccuo-
HaJIbHOM 1€ATEIBHOCTH

IMKC-7.3 Ucnonb3yeT crie-
UATM3UPOBAHHOE MIPO-
rpaMMHOE oOecIieueHne
IIPY TIPOEKTHPOBAHUH TIPO-
M3BOJICTBEHHBIX U TEXHOJIO-
TMYECKUX MPOIIECCOB
HedTerazoBoi OTpaciu

3Hath (32): METOAMKY MPOBEICHUS IKCIIEPH-
MEHTAJIbHBIX PadOT, UCCIETOBAHHUMI U TPOEK-
TUPOBAHUS

VYmMmets (Y2): ucnonb3oBaTh OCHOBHBIE 110JI0-
JKCHHA MCTPOJIOTMH, CTaHAAPTU3AIIUHU U CCP-
TUGUKALMN; TPUMEHSTh OJYYEHHYIO UH-

(opMaltIo 1o HAIPaBJICHUIO UCCIIEI0OBaHUN

Brnanets (B2): MeTogamu u cpectBamu Iia-
HUPOBAHUS U OPTaHU3AIUU UCCIIEIOBAaHUN U
pa3paboToOK, MPOBEIEHUS SKCIIEPUMEHTOB U
HaOII0IeHU

4. O0beM TUCHHUILIAHBI
OO0t 00beEM TUCHUILINHELI COCTABIAET 3 3aUueTHBIX eauHuIb], 108 yacos.

Tabnwmma 4.1.
AynutopHbIe 3aHATHS / KOHTAKTHas
paborta, Jac.
Jla-
00- dopma npome-
®dopma Kypc, pa- CamocrosiTenb- o
[IpakTuue- KYTOUHOM arTe-
oOydeHus | ceMecTp TOp- KOH- | Has paborta, yac.
Jlekninm | ckxue 3aHs- CTaru
HBIC | TpPOJb
THA
3a-
HSl-
THS
04-
Has/04HO- 4,7/5,9 30/14 15/14 - 27127 36/53 DK3aMeEH
3a04Has




5. CTpyKTypa u coJep:KaHue TUCHUIINHBI
5.1. CtpykTypa IuCUUIIIMHBI
-ouHas (OD®QO)/ouno-3a0uHasi popma o0yuenus (O3PD0O)

Tabmuna 5.1.1

CrpykTypa IuCHUIUIN- | AyAUTOpPHBIE 3aHATHS,
HBI yac.

N | Ho CPC, | Bcero, Ouerod-
i | ™P | Haumenosanue Jac. Jac. Kox MIIK | mere cpen-
pas JL. [Tp. | JIaG. CTBa

paszzena
Ac-
Ja
dusuKo- 4/2 212 - 6/8 12/12 I[IKC-6.1 | Tectupo-
XHUMHYECKHE IIKC-7.3 BaHMeE,
1 1 | croiictBa TpH- 3a1a4n
POIHBIX Ta30B H
KOH/IeHCaTa
l'azorunpoanna- 4/2 212 6/8 12/12 [IKC-6.1 | Tectupo-
MHYCCKHUE Hc- IIKC-7.3 BaHHC
CIACAOBAHHUS  H
2 2 | TeXHOJOTHYE-
CKHE  PEKUMBI
AKCIUTyaTaluu
CKBa)KHH
Ob6opynoBanue u | 4/2 212 6/8 12/12 [IKC-6.1 | Tectupo-
3 3 | KOHCTPYKIHUS Ta- [TIKC-7.3 BaHHE
30BBIX CKBaKHUH
OcHoBbl  pa3zpa- | 6/2 212 6/9 14/13 [IKC-6.1 | Tectupo-
OOTKH ra30BbIX H IIKC-7.3 BaHUE,
4 4 | ra30KOHJICHCAT- 3ajJ1auu
HBIX MECTOPOXK-
JIeHUH
Pacnpenencuue 6/2 3/2 6/10 15/14 [IKC-6.1 Tectupo-
TEMIEpPATypbl B [TIKC-7.3 BaHUE
5 5 | ckBaxkune u
ruapaToodpazo-
BaHHeE
KommoneHToT- 6/4 4/4 6/10 16/18 I[IKC-6.1 | Tecrupo-
nada HedTeraso- [IKC-7.3 BaHMeE,
KOHJIEHCATHBIX 3a1a4u
6 6 | MecTOpOXIEHUI.
Metonbl €€ yBe-
JTUYCHUS u
HTeHcHprKahuu
27127 bunersr k
JK3aMeHY
7 DK3aMeH
Hroro: | 30/14 | 15/14 36/53 | 108/108




5.2. ConeprxaHue TUCHUTIIUHBI.
5.2.1. Coneprkanue pa3aesioB JUCIHUIUIUHBI (TUJAKTUYECKUE €IMHULIBI).

Pazneu 1. Pusuko-xuMnyeckne CBOMCTBA MPUPOAHBIX IA30B M KOH/IEHCATa

CocTaB npupOHBIX ra30B; (a30Bble COCTOSHUS; KiIaccu(UKAIM MPUPOIHBIX Ta30B; U3MEHe-
HHUE COCTaBa MPHPOTHOIO ra3a B Mpolecce pa3paboTKH; Ta30BbIe 3aKOHBI; MapaMETPhl Ta30BBIX CMe-
Cell; CoJepKaHUE TSKEIbIX YIIEBOJAOPOJOB B Ia3e; KPUTUUECKHUE U NPUBEIEHHBIE TEPMOAUHAMUYE-
CKHE MapaMeTphl; YpaBHEHUS COCTOSHHS MPUPOTHBIX I'a30B; PACUYETHBIE METOABI ONpeaeNeHHs KO3 (-
dbunueHTa CBEPXCKUMAEMOCTH; (PU3UKO-XUMUYECKUE U TeIrIo(hU3NUecKue CBOWCTBA NMPUPOIHBIX Ta-
30B; ApoccenrpoBanue raza. ko oumuent Jxoyns-TomcoHa; onacHble CBOMCTBAa MPUPOJHOTO Ta3a;
BJIQXKHOCTh MPUPOTHBIX Ta30B; F’MAPATO0Opa3OBaHUE.

Pa3nen 2. 'azoruapoamHamMuyeckue UCCIeI0BAHUA M TEXHOJIOTHYECKHE PeKHMBbI IKC-
IUIyaTallu¥ CKBAKUH

PexuMbl 3KCIUTyaTallMy ra3oBbIX CKBaKUH; 00OCHOBAHNE TEXHOJOTHUYECKOTO PEKUMa IKCILTY-
aTalUy T'a30BbIX U Fa30KOHJEHCATHBIX CKBAXMH; OCHOBHBIE IMPUHLHUIIBI YCTAHOBJIEHUS ONTUMAJIBHOTIO
TEXHOJIOTMYECKOT0 peXUMa dKCIUTyaTallud CKBAKMH; U3MEHEHHUE TEXHOJIOTMYECKOTO PEKUMA DKCILITY-
aTallMi CKBa)XUH B TIpoliecce pa3paboTKu; BIMSHHE HECOBEPIICHCTBA ra30BbIX CKBAYKUH HA TEXHOJO-
TMYECKUN PEKUM OKCIUIyaTalluM; BJIMSHUE CTEIIEHW BCKPBITHS HA NPOU3BOJUTEIBHOCTH Ta30BBIX
CKB&)XMH; BIIUSIHUE XapaKTepa BCKPHITUS HAa MPOU3BOAUTEIbHOCTh Ia30BbIX CKBAXXHMH; BIIUSIHUE CTEIIEe-
HU BCKPBITHS IOJI0OCOO0PA3HOTO IIacTa Ha MPOAYKTHBHOCTh TOPU3OHTAIBHON CKBa)KWHBI; BIMSHUE
YOPYrUX CBOMCTB M JENPECCUU HA Pa3pylICHHE KOJUIEKTOPOB; MPOILECC pa3pyLIEHUsI KOJJIEKTOPOB U
METO/BI OTPaHUYEHUS MpOIlecca pa3pyUIeHNs KOJUIEKTOPOB; BIMSHUE MECYaHOW MPOOKU WM CTOJ0a
KHUJKOCTH Ha MPOU3BOAUTEIHHOCTh Ta30BbIX CKBAKUH; BIUSHUE JIETIpECCUM Ha 00pa3oBaHUE Mecya-
HOW IPOOKH MiIH CT0J10a )KUAKOCTH Ha 3a00€ Ta30BBIX CKBAXKUH; CBA3b MPOOKOOOPA30BAHMS U HATTMYHUS
KHUJKOCTU B CTBOJIE CKBXUHBI C IMAMETPOM U TITyOHHOM citycka ()OHTaHHBIX TPYO.

Pa3nen 3. O0opynoBanue U KOHCTPYKIHUS Ia30BbIX CKBAKUH

Oco0eHHOCTH KOHCTPYKILIHM ra30BBIX CKBAYKUH; BUIBI 00CaTHBIX KOJIOHH; 000pyI0BaHUE YCThS
ra30BOil CKBa)KHMHBI; TIOJ3€MHOE 000PYJOBaHUE CTBOJIA Ta30BBIX CKBAXHH; 000pyHI0oBaHHEe 32005 ra3o-
BBIX CKB&)XHH; OMpeJeleHre BHYTpeHHero nuameTpa kojgoHHbl HKT; ompenenenue rmyOuHBI criycka
kosoHHbl HKT B ckBaxkuny.

Pa3nen 4. OcHoBBI pa3padoTKH ra30BbIX U FA30KOHAEHCATHBIX MeCTOPOKIeHMIt

3anexu MpUPOJHOTO raza U UxX KiacCU(QUKaIus; METO/Ibl ONPEIEIeHHsI TUIIA 3aJIeXkKH 10 COCTa-
By U (a30BOMY COCTOSIHMIO; pacIipe/ie/IeHUe TaBJIEHUS B MECTOPOXKJIEHHUSIX M ra30BbIX CKBaXXHMHAX;
PEXKUMBI Ta30BbIX 3AJIEKEH; IMOJCYET 3a1acoB ras3a, JKUJIKUX YII€BOAOPOJOB U COMYTCTBYIOIIMX KOM-
MIOHEHTOB; MOJICUET MOTEHLUANBHBIX (IIACTOBBIX) 3aaCOB ra3a 00bEMHBIM METO0M;II0JICUET 3a1acoB
rasa 1o maJeHHIO JIaBlIeHUs; TApocTaTuueckuit metoy onpeaenenus ['BK; meron CaBueHko; criocoObl
yBEeIMYEHUs] O€3BOJHOrO 1e0uTa; OJHOBPEMEHHBIH MPUTOK ra3a M IMOAOIIBEHHOW BOJABI K ra3oBOM
CKBa)KMHE; OJIHOBPEMEHHBII NPUTOK ra3za U He(PTU K ra30BOM CKBaKMHE, BCKPBIBILEH ra30HEPTIHON
IJIACT; TEXHOJIOTMYECKUN PEXHUM SKCIUIyaTallUd TOPU3OHTAJIBHBIX Ta30BbIX CKBAXXHH, BCKPBIBIIEH
IJIACThI C MOJOIIBEHHON BOJOW; OCHOBHBIE MEPUO/BI pPa3padOTKH ra30BbIX U Ia30KOHJIEHCATHBIX Me-
CTOPOXKJICHHI; 0COOEHHOCTH pa3pabOTKMU M SKCIUTyaTalldd MHOTOIUIACTOBBIX T'a30BBIX MECTOPOXKE-
HUMN; 0COOEHHOCTH Pa3pabOTKU U AKCIUTyaTalluM T'a30KOHJEHCATHBIX M Ta30KOHJIEHCATHOHE(TAHBIX
MECTOPOXKACHUMN.

Pasnen 5. Pacnipenesnenue temneparypbl B CKBa)KMHe M THAPATO00pa3oBaHue

M3MeHeHne Temreparypbl MO INyOMHEe TOpHBIX MOPOA M B MPOCTAaWBAIOIIEH CKBa)KHWHE; pac-
npeieJieHre TeMIEpaTyphl B CTBOJIE paboTaroliei CKBaXKUHbI; 00pa30BaHKE THIPAaTOB B CKBAKMHAX.

Pazgen 6. KomnonenToTHa4ya HedTera3okoHJAEHCATHBIX MecTOpOxkaAeHMd. Metoabl eé
yBeJIM4YeHUs] U UHTeHCHu(PUKAIUU

KoMmoneHToTIa4a MECTOPOKIEHUI TPUPOAHBIX T'a30B; METO/Ibl YBEIMUYEHUsI KOMIIOHEHTOOTAA-

M ra30KOHCHCATHBIX MECTOPOXKICHUI; METO/1bl MHTEHCU(UKALIUK JOOBIYY Ta3a.



5.2.2. ConeprkaHue AUCIUTUTMHBL/MOTYIIS TI0 BUJIAM YYEOHBIX 3aHSTHA.

JleKIiuoHHbIE 3aHATHSA
Tabmuma 5.2.1

O0beM,
Ne | Homep pazgena qac.
/1 L[I/Icur;lr)mnlllim OO0/ Tema nexuwn
0390
1 1 42 DU3UKO-XUMUYECKUE CBOWCTBA IPUPOIHBIX I'a30B U KOHJEHCATa
2 2 1/1 TexHOoMOTHYeCKHEe PEXUMBI IKCIUTyaTaIlluU Ta30BbIX CKBAKUH
3 3 2/1 O6opynoBaH#ne U OCOOCHHOCTH KOHCTPYKLUH ra30BBIX CKBAXKHH
4 3 2/1 Onpeznenenre BHYTPEHHETO TUAaMeTpa M TIyOHHBI CITyCKa KOJIOHHBI
HKT B ra3zoByro CKBaKHHY
) 4 2/1 ["a30BBbIC MECTOPOKICHHS U (PU3UIECKHE OCHOBHI TOOBIYH ra3a
6 2 1/1 Pexumbl paOOTHI T'a30BbIX 3AJIEKEHN U MTOICUET 3a11acOB
7 2 1/- YcTaHoBlIeHHE ONTUMAIBHOTO TEXHOJOTHMUYECKOTO PEXUMA SKCILTY-
aTallly Ta30BbIX U FA30KOH/IEHCATHBIX CKBAXXUH
8 2 1/- Bnusiaue paznuuHbix (aKTOPOB HA TEXHOJIOTUYECKHE PEXHUMBI B
OKCILTyaTaI[H ra30BbIX CKBAKHH
9 5 6/2 Pacnipenenenue TeMieparypbl B Ta30BbIX MECTOPOKACHUAX U
CKBaXHHAX. 00pa30BaHUE TMIPATOB B CKBAKMHAX
10 4 1/1 MeTtoapl onpeneneHus pacioyioKeHNs ra30BOITHOTO KOHTAKTa
11 6 4/2 MeToapl yBenMUYEHUS TPEAEIbHOrO OE3BOJHOTO AeOUTa Ta30BBIX
CKBaXXHH
12 4 2/- OcHoBHbIE TEepuObl pa3pabOTKU Ta30BbIX M Ta30KOHJIEHCATHBIX
MECTOPOXKACHUN
13 4 1/- OcobeHHOCTH pa3pabOTKU M AKCIUTyaTallud ra3oBbIX, Fa30KOHJICH-
CaTHBIX M Ta30KOHJICHCATHOHE(TSIHBIX MECTOPOKICHUIA
14 6 212 KomnoneHToTnaya MECTOPOXKIEHUN IPUPOIHBIX Ta30B. METObI €€
yBEJIMYEHUs 1 HTeHcu(pukapuu
HUroro: 30/14




IIpakTHyeckue 3aHATUS

CJIEIOBaHMs CKBa)KUH Ha HecTa-
LIMOHAPHBIX PEeXUMax (UIbTpa-
92078

Tabnma 5.2.2
OO0newMm,
Ne | Homep pa3nena qac.
o/ UACITHILIHHEL 0DO/ Tema IMPAKTHYCCKOI'0 3aHATHA
030
1 1 2/2 OmnpeneneHre OCHOBHBIX CBOMCTB raza IpH 3aJaHHBIX TepMoOapude-
CKUX YCIIOBHSX
2 2 1/- Onpenenenue AaBiieHUs Ha 3200€ MO CTATUYECKOMY YCTHEBOMY JIaB-
JICHHIO
3 2 1/- Onpenenenue naBieHus Ha 3a00e paboTaroleii CKBaXUHBI (hopmMyria
AnamoBa)
4 2 -/1 lNazoruapoarHaMUYECKUE UCCIICOBAHMS CKBKUH HA CTAI[MOHAPHBIX
pexxuMax GUIbTPALUU
5 2 -/1 lazoruapoarHaMUYECKUE UCCIICOBAHNS CKBOKWH Ha HECTAI[MOHAP-
HBIX peKUMax QUIbTpAIUU
6 3 2/2 Omnpenenenne K03()GUIIMEHTOB HECOBEPIICHCTBA rA30BOM CKBaKUHBI
7 4 1/1 OrnpezenieHne 3anacoB raza 00bEMHBIM METOJIOM
8 4 -/1 OrnpezenieHHe 3amacoB raza W Ia30HACBIIIEHHOTO MOPOBOTrO 00BEMa
METOJIOM ITaJICHUS TUTACTOBOTO JABJICHHUS
9 4 1/- Onpenenenue nokasareneil pa3pabOTKH Ira30BOr0 MECTOPOKACHUS
10 5 3/2 Pacuer remnepaTypsl raza Ha 3a00€ CKBaKHHBI
11 6 4/4 Pacyer nebutoB raza mpu yBETMYEHHUU IHAMETpa CKBAXXUHBI B UH-
TepBaJIe MPOAYKTHBHOTO TIJIACTa
Hroro: 15/14
JlabopaTtopHbie paGoThI
JlaGoparopHblie pabOThl Y4eOHBIM ILIAHOM HE MPETyCMOTPEHBI
CamocrosiTesibHast padoTa CTyIEHTA
Tabnuna 5.2.3
Howmep OoBem,
Ne azzena yac.
n/m F/;Hfun— 0D/ Tewa Bun CPC
TUTHHBI 0390
1 1 6/8 CBolicTBa IPUPOIHBIX Ta30B ITonroroBka K NpPaKkTUYECKUM 3aHs-
THSAM
2 5 6/10 Mertobl 60prOBI ¢ THIPATOO- [ToaroToBka K MPaKTUYECKUM 3aHs-
pa3zoBaHUEM THUSIM
3 2 2/4 Pexxumpl paboThl ra30BbIX ckBa- | [IoAroToBKa K MPaKTUYECKUM 3aHSI-
KUH THUSIM
4 2 2/2 lazorupponumaamudeckue  uc- | [lonroroBka K MpakTUUECKUM 3aHS-
CIIEIOBaHMs CKBXUH HA CTalU- | TUSIM
OHAPHBIX peKUMaxX QUIBTPAIAN
5 2 212 lNazoruppoannamuueckue  uc- | [lonroroBka kK mpakTUYECKUM 3aHS-

THUAM
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6 3 6/8 Koctpykiuu 3a6oeB ra3zoBbiX | [loaroroBka K MpakTUYECKUM 3aHS-

CKBKUH THUSM
7 4 214 OcobenHocTu pa3pabOTKu U [ToaroroBka K MpakKTUYECKUM 3aHs-
HKCIUTyaTalliy Ta30BbIX MECTO- | TUAM
POXKIACHUI
8 4 2/3 Ocobennoctu  paszpaborku U | [ToAroTOBKA K MPaKTHUECKUM 3aHsI-

IKCILTyaTallid Ta30KOHACHCAT- | THIM
HBIX M Ta30KOHJICHCATHOHE(DTS-
HBIX MECTOPOKICHHIMA

9 4 212 Mertoap!l ompenenenue 3amacoB | IloAroroBka K MpakTUYECKUM 3aHS-
rasa, ra30KOHJICHCATa B 3aJICKH | THSIM
10 6 6/10 MeTobl yBEINYECHUST KOMITO- [ToaroToBka K MpakKTUYECKUM 3aHs-
HEHTOO/[aYM Ta30KOH/ICHCATHBIX | THSIM
MECTOPOKIAECHU
Uroro: 36/53

5.2.3. [IpenoaBanye QUCHUTUTMHBI/MOIYIISL BEAETCS C IPUMEHEHHEM CIICAYIOIINX BHIOB 00pa3o-
BaTEJIbHBIX TEXHOJIOTHIL:

— BuU3yanmu3aius yueOHoro marepuana B PowerPoint B 1uanoroBom pexxume (JEKIIHOHHBIC 3aHS-
THS),
— HHOUBUAYalbHas paboTa (MPaKTUYECKUE 3aHATHSA).

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB
KypcoBble paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

7. KonTpoJsbHbie padoTsl
KonTtponbHble paboThl y4eOHBIM IJIAHOM HE MPEeTyCMOTPEHbI

8. OueHka pe3yJibTATOB OCBOCHHS THCIUIIIHHBI/MOIYJIS

8.1. Kputepun oLeHUBaHUs CTENEHU MOJHOTHI M KAaueCTBa OCBOEHUS KOMIIETEHLUH B COOTBET-
CTBUH C IJITAHUPYEMBIMU pe3yibTaTaMu oOydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeiiTuHroBas cucreMa OLCHUBAaHUS CTENEHU IOJHOTHI M KayecTBa OCBOEHUS KOMIIETEHLIUN
o0yyJaroImuxcs 04HO-3a04HON (hopMbl 00yUeHHs IpeacTaBieHa B Tabnuue 8.1.

Tabmuma 8.1
Ne n/nt | Buapl MeponpusiTHiA B paMKax TEKYIIEro KOHTPOJIs | KonmuecTBo 6amios

1 Tekymiast aTTecTarys
1 ‘ TectupoBanue 0-30
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIUIO 0-30

2 TeKymas arTecTanus
1 ‘ TectupoBanue 0-30
NTOT'O 3a nepBy1o TEKYIIYIO aTTECTALUIO 0-30

3 TeKyIIas aTTeCTaIus
‘ Pewenue 3amau 0-40
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
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BCEI'O | 100

9. VYueOHO-MeTOAUYECKOe U HHPOPMAIHOHHOE o00ecTiedeHHne TN CIUTITHHbI

9.1. IlepeueHp peKOMEHIyeMOH JIuTepaTyphl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbIe podeccroHanbHbIe 0a3bl JAHHBIX M HHPOPMAIIMOHHBIE CIIPABOYHBIC CUCTE-

MBI

OBC «M3nmarenncTBa Jlanby;

ObC «37eKTpOHHOI0 U3/1aTeJIbCTBA IOPAﬁT>>;

CoOcrBennas nogHotekcroBas 6aza (I1bJ) BUK TUY;

Hayunas snekrponnas 6uommoreka «eLIBRARY.RUy;

OBC «IPRbooksy;

Hayuno-texanueckas 6uoimoreka ®I'6OY BO PI'Y HedTu u raza umenu .M. I'yOkuHa;
Hayuno-texauueckas oudnuorexka ®I'bOY BITIO YITHTY (r. Ya);
Hayuno-texauueckas 6ubnuorexka ®I'bOY BIIO YI'TY (r. YxTa);
ObC «lIpocnekry;

ObC «KoHCYIbTaHT CTYJICHTY;

ITouckoBelie cucremsl Internet: Aunexc, ['yri.

Cuctema nojiep:kku yueOHoro mporecca Educon.
ITporpammubIii Komiuieke «Saphir

9.3. JIuueH3noHHOE U CBOOOIHO PACIPOCTPAHIEMOE IPOrpaMMHOE 00eCIIeYeHNUE, B T.4. OTeYe-

CTBEHHOI'O IIPOU3BOACTBA.

- MS Office

10. MaTepI/laﬂbHO-TeXl{I/I‘leCKoe odecneuyeHue AUCHHUIIIIHHBI

[Tomenienus A1 NpOBEAEHUS BCEX BUIOB pabOThI, IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM, YKOM-
IUIEKTOBaHbI HEOOXOJMMBIM 000pyI0BaHHEM M TEXHUYECKMMHU CPEACTBAMU O0YUYEHUSI.

Ta6muma 10.1

IlepeueHs o0opynoBanus, He- | [lepeyeHb TEXHHMUYSCKUX CPEIACTB O0YUCHHS, HEOOXOAMMBIX JJIs

Ne i/mt 00X0IMMOTr0 JUISI OCBOEHUS OCBOCHHS JIUCIUITITHHBL/ MOJTYJIS
JUCTIATLTUHBI/ MO Ty IsT (meMoHCcTpanoHHOE 000PY/TOBAHHE)
KoMmiekT MynbTUMETUHHOTO 0O0OPYJIOBAaHHUS: MPOEKTOP,

Fa3oaHaJ1H3aT0p 9KpaH, KOMIBIOTEP, aKyCTUYCCKasaA CUCTEMA.
JlokansHas u KOpHiopaTuBHAsA CCThb

Komrrext MYHBTHMCHHﬁHOFO O60pYI[OBaHI/I$IZ IIPOCKTOP,

IIporpaMMHBII KOMILIEKC
JKpaH, KOMIIBIOTEP, aKYCTUYECKAsI CHCTEMA.

«Saphiry
JlokanbHas 1 KOPHIOpPAaTUBHAS CETh
KoMmiekT MynbTUMETUHHOTO 00OPYJIOBAaHHUS: MPOEKTOP,
- 9KpaH, KOMITBIOTEP, aKYCTUUYECKAsI CHCTEMA.
JlokanbpHas 1 KOPHOpPAaTUBHAS CETh
N KoMruiekT MyapTUMETUHHOTO 000pYyIOBaHUS: TIPOEKTOP,
ra30BOIMIOMETPUUECKHUI

9KpaH, KOMIBKOTEP, AKYCTUYCCKAsA CUCTEMA.

nukHOMeTp «llopomepy;
P POMED?; JloxanpHas 1 KOPHIOpPAaTUBHAS CETh
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KoMIiekT MynbTUMEIUHHOTO 00OPYIOBAHHMS: MPOECKTOP,

5 I"a3oananu3zaTop 9KpaH, KOMIIBIOTEP, aKyCTUYECKask CHCTEMA.

JloxanpHas ¥ KOPIIOPAaTUBHASL CETh

KommiekT MynbTumMenniiHOro o0OpyIOBaHUs: MPOEKTOP,
6 Apeomerp 9KpaH, KOMIBIOTEP, aKycTHUecKas cuctema. JIokanpHas u

KOopropaTuBHasA CEThb

CKHX YKa3aHUIX:

11. Metoanueckue ykazanus
11.1. MeToauyeckue yKa3aHusl K NPAKTHYECKUM 3aHATUAM.
Ha nmpakTudeckunx 3aHsITHIX 00yJaromnecs: U3y9aroT METOIUKY M BBIOJHSIOT THIIOBBIC pacye-
Thl. J{ns1 addexTuBHON paboOThl 0O0yyaronyecs A0KHBI UMETh MWHKEHEPHBIE KAIbKYJISTOPBl U COOT-
BETCTBYIOIIME KAaHUEISIPCKUE TPUHAIIICKHOCTH. B mporecce moAroToBKM K MPaKTUUECKUM 3aHSITHSIM
oOyuaroluecss MOryT Ipuleratb K KOHCYJIbTallUsIM IIPernoaaBaTers.
3ajaHus HAa BHITIOJIHEHUE TUIIOBBIX PACUY€TOB HA MPAKTUYECKUX 3aHATHUAX OOydarolIHecs Moiayda-
10T UHAUBUAYAIBbHO. [IOpsI0K BHIOTHEHHS TUIIOBBIX PACYETOB M3JIOKEHBI B CIEAYIOUINX METOIUYe-

IIpakTuyeckoe 3ansaTHe Ne 1 — OnpenesieHre OCHOBHbBIX CBOMCTB ra3a
NPH 32JAaHHBIX TEPMOOAPHYECKHUX YCITOBHAX

HeobxonuMo onpeaenuTs NI0THOCTh U JUHAMUYECKYIO BA3KOCTh Ia3a ONpPEEIEHHOIO COCTaBa
IIPU 3aJIaHHBIX TEPMOOAPHUECKUX YCIOBHSX. MIcXoHbIE AaHHBIE [UId pacuéTa MpeicTaBlIeHbl B Ta0IM-
ue 1.1. OcHoBHBIE TapaMeTpbl KOMIIOHEHTOB IIPUPOIHOTO ra3a npeacTaBieHbl B Ta0uie 1.2.

Taomuua 1.1 — Ucxonaele nanubie K 3amaue Ne |

Bapuant 1 2 3 4 5 6 7 8 9 10
Metan 87 |76 84 90 74 75 85 91 87 79
Oran 4 10 7 3 9 3 3 3 5 6
[Tpoman 3 5 2 2 4 4 4 1 2 4
i-byran 2 3 1 1 5 4 4 1 1 3
n-byran 1 2 1 1 3 3 1 1 1 2
C5+ 1 2 3 1 2 5 1 1 1 2
A3zor 1 1 1 1 2 3 1 1 1 2
Huokcun yrme- | 1 1 1 1 1 3 1 1 2 2
pona

JaBnenue, MIla | 25 7 31 3 34 2 26 4 30 1
Temmepatypa, 333 | 300 350 286 330 327 352 296 349 280
K

Tabnuna 1.2 — OcHOBHBIE TapaMeTpbl KOMIIOHEHTOB IPUPOIHOTO Ta3a
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Kommonent Me- | Dran | IIpo- i- n- C5+ | Azor | J{uok-

TaH [a" byran | byran CUJ yI-
Jgepoaa

MonekynsipHast 16,04 | 30,06 | 44,094 |58,12 |58,12 | 72,15 | 28,01 | 44,011

Macca 2 8 0 0 1 6

Kputnueckas 190,5 | 305,4 | 369,82 |408,1 |425,1 |469,6 | 126,2 | 304,2

temreparypa, K 5 3 3 6 5 6

Kputnueckoe 470 |4,98 4,33 3,72 3,87 3,44 3,47 7,53

nasiienue, MIla

Kputnaeckwmii 0,290 | 0,285 | 0,277 0,283 |0,274 |0,269 | 0,291 | 0,274

kodurmeHt

CBEPXCKHUMACMOCTH

J1J1st TOro 4ToOBI PEUIUTh JAHHYIO 3314y, HEOOXO0AUMO:
1. OnpenenuTh CPEIHIOK MOJICKYIISIPHYIO Maccy ra3zoBoit cMecu (M cm) 1o popmyie:

N
Mgy = E ¥ M,

=1

rae Yy | — MoJsibHast 0JIs 1-0r0 KOMIIOHEHTa B CMECH;
M i — MoJieKyIsipHas Macca i-oro KOMIIOHEHTA.
2. OnpenenuTh IIOTHOCTD ra3a pu HopMasbHbIX yeiaoBusax ([10) ((J0 = 0,1 MIla, TO =273 K)
o cienyrouieit popmyre:

M

Pa

C

M

2241

(1.1)

(1.2)

3. Onpenenuts K03 duIHeHT cBepxckuMaeMocTr rasza Z(p, T) mpu 3alaHHBIX TepMobapHye-
CKUX ycnoBHsX. [[st aToro cHauana HEOOXOAMMO pacCUUTaTh KPUTUUYECKUE JaBICHUE U TEMIEPATypy
cmecu 1o ¢popmyrnam 1.3, 1.4, a 3aTem npuBeEHHbBIE TapaMeTpsl 1o Gopmynam 1.5, 1.6.

T

P :Z}’E'PKH

i=1

:ZJ:"TP:P:'

i=1

p :i

mp Pep

T o= T

= =
T

TJ€ p Kp— KpUTH4ecKoe naBieHue cmecu, Mlla;
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T xp — xpuTHYeECKas TemiepaTrypa cMecu, K;

P Kp.i — KpUTHYECKOE JaBjeHue i-oro kommnonenta, Ml1a;

T kp.1 — kpuTHYECKas TeMIIepaTypa I-oro KOMIoHeHTa, K;

p np — npuBeAEHHOE aBiienne cmecu, Mlla;

T np — npuBen€HHas Temieparypa cMecu, K;

p — 3ananHoe aaieHue, Mlla;

T — 3apanHas Temreparypa, K.

Janee, ucnonb3ys rpaduk 3aBUCUMOCTH K03 (PUILIMEHTa CBEPXCKUMAEMOCTH ra3a oOT MpH-

Be/IEHHBIX JIaBJICHUs U Temreparypsl (puc. 1.1), onpexnensiem 3Hauenue napamerpa z(p, T).

4. PaccunTarh MJIOTHOCTh MPUPOIHOIO ra3a MpH 3aJaHHBIX TEMIIEpPAType U AaBJIEHUU IO Cie-

nyromei popmyie:

pTy Zy
pe.T)=pp—— =
I]IJ‘:'I]I ) TZ(IJ,T)

(1.7)

I'ne:
p(p,T) — muiotHOCTH Nipu 3amaHHbIX Temneparype (T) u naBiexuu (P), kr/m3;
Zo— K03 GUIUEHT CBEPXCIKUMAEMOCTH MIPU HOPMaJIbHBIX YCIOBUAX (Zo~ 1).

5. Onpenenutb kK03 HUIHMEHT TUHAMUYECKON BSI3KOCTH MPUPOAHBIX Ta30B MpU aTMochepHOM
JaBJICHUH U 33JJaHHOU TemIieparype 1o Gpopmye:

10=0,0101-t8-1,07-10° M\, (1.8)

rie
o — BSI3KOCTh Ta3a pu aTMOoc(epHOM JIaBiieHuU U Temneparype t, mlla - ¢;
t — 3amannas temmeparypa, °C.

g

“o | s 2
1o :
R NNS
BANNNAN
A\ \\AN
\\\\\\
- AN\
| *\\ \
25 AN
\
24 \ \\_
- \
az :
az5—!—n, 107
oy 26 2.8
7
2,077 72
10 F1.851 /| 10
q o5 27 ]
M _<im -
7 & K4 70 o 5 V4 7 7%

Pucynok 1.1 — 3aBucumocts ko3¢ uiireHTa CBEpXCKUMAEMOCTH ISl IPUPOIAHOIO ra3a OT MPUBEIEH-
HOT'O JaBJICHUSA U TEMIIEPATYPhI
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6. PaccunraTh npUBEIEHHYIO INIOTHOCTH Ia30BOM CMECH ( Prp ) U IPOMEKYTOUHOTO IMapaMeTpa

€ o ¢hopmynam:

(1.9)

(1.10)

7. Onpenenuth KOAGOUIMEHT TUHAMHYECKOW BA3KOCTH (1) TIPH 33JJaHHBIX TEPMOOAPUUECKHUX
YCIIOBHSIX TIO CIIEAYIOIINUM (OopMyIam:

IIpu P<5 MIla
[(u-po)-e+1041°2°=0,10230+0,023364-prpy+0,058533 pup? — 0,040758-prp°+0,0093324 pup”

Ilpu P>5 MIla

(u-po)-€ = 10,8 - 105(e!439,, — g'L11p, 1858)

10 CTATHYECKOMY YCThEeBOMY /JaBJICHHIO

IIpakTHyeckoe 3ansaTHe Ne 2 — Onpenesnenue 1aBjaeHus Ha 3a0oe

(1.11)

(1.12)

HCO6XOI[I/IMO ONpCACIINTb JaBJICHHC Ha 3a00€ ra3oBOM CKBa)XKHHBI IIO HN3BCCTHOMY CTATH4YC-

CKOMY yCTbE€BOMY JlaBieHuI0. MicxoaHble nanHble 11 pacuéTa npeAcTaBiieHbl B Taduuie 2.1.

Taomuma 2.1 — Mcxonable qa"Huble K 3amaue Ne 2

Bapuant 1 2 3 4 5 6 7 8 9 10
Meran 87 76 84 90 74 75 85 91 87 79
OtaH 4 10 7 3 9 3 3 3 5 6
ITponan 3 5 2 2 4 4 4 1 2 4
i-byran 2 3 1 1 5 4 4 1 1 3
n-byran 1 2 1 1 3 3 1 1 1 2
C5+ 1 2 3 1 2 5 1 1 1 2
A3zoT 1 1 1 1 2 3 1 1 1 2
Huoxcun yrme- | 1 1 1 1 1 3 1 1 2 2
pona

L, m 2938 | 2756 | 2549 | 3163 | 2431 | 3277 |2584 |2699 |2938 | 2808
Tnn, K 330 | 348 328 337 342 327 315 312 326 334
Ty, K 293 | 286 279 283 291 298 289 295 288 283
py, Mlla 18,3 | 17,4 16,5 196 [189 |173 |17,7 18,1 | 18,7 |179

Jns pacuéra naBieHus Ha 3a00€ Ta30BOM CKBAXKUHBI 110 U3BECTHOMY CTaTUYECKOMY YCTHEBOMY
JABJICHUIO UCIIOJIB3YIOT CIIEAYIOIIYI0 METOIUKY pacyéra:
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1. ITo dpopmymnam 1.3, 1.4 onpenensior kpuruueckue mapamerpsl cMecu (Pxp T kp )
2. Ilo naBnenuto Ha ycTbe PY HaxoasT NpuBeAEHHOE YCTHEBOE JaBieHue P np. y.

p -5
e 'P[{F
2.1)
3. OnpenensoT CpeIHIO0 MPUBEIEHHYIO TeMIIepaTypy T np.
r =l
w7
KP
2.2)
4. Cpennioro temneparypy 7cp MOKHO pacCUUTaTh MO OAHOM U3 HOpMYIL:
TI.'L-‘I+ TY
T =
CP 2
(2.3)
T T
T = FL-‘IT ¥
ln I
TY
(2.4)

rae T nn — mactoBas TeMneparypa, K;
T y — yctbeBas TeMiiepatypa, K.

5. JIns mony4yeHHBIX 3Ha4Y€HU pnp.y., Tnp onpeneistoT npuBeaEHHbIe TapaMeTpbl (PopMyIbl
1.5 u 1.6) u no rpaduky onpenenstor K03GGUIUEHT CBEPXCKUMAEMOCTH Z (pUcyHOK 1.1).

6. Jlanee pacCUUTHIBAIOT CPEJHEE OPUEHTUPOBOYHOE JAABIEHUE PCP.OP.

1+ e°
Pepoe = Py'( 5 )
(2.5)
5= 0,03415-A-L
T Te-Z
(2.6)

rae pPy— cTaTu4ecKoe ycTbheBoe nasienue, Mlla;
A — oTHOCUTENBHAS IJIOTHOCTH ra3a 1o BO31YXY;
L — rmyOuHa cKBaXHHBI, M;

Tcp — cpennas temneparypa, K;
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Z — cpeonuii o CTBOITY KO3(DPUIMEHT CBEPXCKUMAEMOCTH Ta3a.

7. OTHOCHUTENBHYIO IJIOTHOCTH ra3a Mo BO3AYXY A MOXHO OINPENeNUTh 10 GopMyIie:

4= o
1,293

@.7)

['ne p0 — mIOTHOCTH Ta3a NPU HOPMAIBHBIX YCIOBHUSIX PACCUUTHIBACTCS B COOTBETCTBUH C (hop-
MyJoit 1.2.

8. OmpenensaeM OpUEHTUPOBOYHOE MPUBEAEHHOE CPEIHEE JIABIICHUE:

p _ Fepop
mp.cpop. P

(2.8)

9. Ilo nomyueHHOMY 3HAUCHHUIO pnp.cp.op. 1 Tcp ONpenensoT HOBoe 3HaueHHe K03 (uimeHTa
CBEPXCIKUMAEMOCTH Z (PacCUUTHIBAIOT MPUBEAEHHBIE TapaMeTphl 1o Gpopmynam 1.5-1.6 u no rpaduky
(pucynok 1.1) onpenensitoT KO3pPUIMEHT CBEPXCIKUMASMOCTH Z).

10. PaccuntaB HOBOE 3HaueHHE KOA(PPUIMEHTAa CBEPXCKUMAEMOCTH Z, PACCUUTHIBAIOT JaBiie-
HUE Ha 3a00€ CKBaXUHBI 3.

P3: Py 'es (29)

5__ﬂﬂ3415-d-L
N Tep * Z

(2.10)

11. PaccunThIBatoT cpeiHee 1aBICHUE Pep:

_ P+ P

CF 2
(2.11)

12. JIns mpOBEpKH M YTOUHEHUS Pe3y/IbTaTOB pacdyéra CBEPSIIOT MOIYYEHHOE Pep. U Pep.op. Pac-
4E€T MOYKHO CUMTATh IPABUIBHBIM B TOM Cllydae, €CM PacX0kKJI€HUE 3TUX BEIMYMH HE BIHUSET Ha KO-
3G GUIMEHT CBEPXCIKUMAEMOCTH Z. B MPOTUBHOM cilydae MPUHUMAIOT HOBOE 3HAUYEHUE pCp.op. = pcp.
Y TIPOBOJISIT TOBTOPHBIN pacyéT

IIpakTnueckoe 3anaTne Ne 3 — Onpenenenue 1aBjaeHus1 Ha 3a0oe
padoTaromieii ckBakuHbl (popmyJia AxamMmoBa)

Heobxoammo ompeaenuts naBiieHrne Ha 3a00e paboTaroleil Ta30BOi CKBaAKUHBI IO U3BECTHO-
My JaBJICHHIO Ha yCThe. VIcXoHbIe JaHHBIE TS pacy€Ta MmpeacTaBieHsl B Tabmuie 3.1.
Taomuma 3.1 — Mcxonaele naHHble K 3amaye Ne 3

Bapuant 1 2 3 4 5 6 7 8 9 10

L, m 2934 | 3189 | 2560 |2976 |2298 |2951 |3033 |2894 |2922 |2810
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Tnn, K 342 | 327 315 312 326 334 305 322 316 334
7y, K 291 | 298 289 295 288 283 279 298 281 287
py, MIla 183 | 17,4 16,5 19,6 18,9 17,3 17,7 18,1 18,7 17,9
den, cM 63 75 48 55 62 74 49 54 61 70
Q, teic. M3/cyT. | 150 | 210 140 200 180 210 160 170 150 180
€ 0,005 | 0,004 | 0,003 | 0,002 | 0,001 |0,002 |0,003 |0,004 |0,005 |0,006
w, mlla-c 0,011 0,012 | 0,013 | 0,014 | 0,015 | 0,016 |0,017 |0,018 | 0,019 | 0,02
A 0,5 0,55 0,6 0,65 |07 0,75 0,8 0,75 |0,7 0,65
z 0,8 0,82 0,84 0,86 088 |09 0,88 0,86 |084 |0,82
J71st BBIIOSTHEHUS 3aJaHHsI HEOOXO0IUMO:
1. Paccumurats uncio Pelitnonbaca nmo gopmyse:
R_=1777-
) d.. H
(3.2)
re d 61 — BHYTPEHHUI 1UaMeTp TPYyObl, M;
K — K03 HUIHEHT AUHAMHYECKON Bs3KoCTH, [1a-c;
A — oTHOCHTENIBHAS IJIOTHOCTH Ta3a MO BO3AYXY (paccuuThiBaeTcs 1o gopmyiie 2.7);
Q — 1e6uT rasa B CTaHAAPTHEIX yCIOBUAX, M/C.
2. OnpenenuTs KOAOUIIMEHT THAPABINUECKOTO COMPOTHBICHHUS:
B 1
562, = \|
Lo (68 )
(3.2)
I'Jle € — OTHOCHUTEINbHAS ILIEPOXOBATOCTh TPYOBI.
3. Paccuurath 3a00iiHOE aBieHue 1no gpopmyie Anamona
I ~ 2 2
Payg = Nﬂﬁ;.e‘f +8-Q?
(3.3)
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8=1377-4-

-

T2-2%- (¥ - 1)

rae S — mapamerp, onpezaensiemMsiii mo gopmyie 2.10;
T — cpennss remmneparypa (onpeaensiercs mo ¢popmye 2.3 wim 2.4), K;
Z — k03h(HUIMEHT CBEPXCKUMAEMOCTH.

d!

EH

(3.4)

IMpakTnyeckoe 3ansitue Ne 4 — I'a30rupoguHAMUYeCKHE UCCIEIOBAHUS CKBAKUH HA CTALNO-
HAPHBIX pe:kuMax GuibTpanumn

Heo6x0a1Mo MoCcTpouTh HHAMKATOPHYIO JUArpaMMy, pacCUuTaTh (pUIbTparioHHbIe K03 du-
LUEHTHI & ¥ D, TUIPONPOBOHOCTD, MAKPOLIEPOXOBATOCTh U IIPOHHUIIAEMOCTB IIacTa. FIcXoJHbIe 1aH-
HBIE 7151 pacuéTa nmpeacTaBieHsl B Tabmunax 4.1 n 4.2.

Tabmuua 4.1 — cxoaHble JaHHBIE K 3a/1a4€

1u 2 BapuaHT 3u 4 BapuaHT 5 u 6 BapuaHT 7 u 8 BapuaHT 9 u 10 BapuaHT

Q, TIC. | Py, Q, TiC. | Puc, Q, ThIC. Puc, Q, ThIC. Pac, Q, ThIC. Pue,

me/cyr. | MIla me/cyr. | MIa | m/cyr. Mlla M3/cyT. MIla | m*/cyr. Mlla

0 9,9 0 129 |0 14,9 0 17,9 0 8,9

80 9,8 86 19,8 |80 14,8 70 19,8 86 7,8

160 9,7 140 19,7 | 160 14,7 120 18,7 140 11,7

240 9,6 200 19,6 | 240 13,6 140 17,6 200 11,6

320 9,5 350 195 | 320 15,5 220 18,5 350 11,5

400 9 430 19,8 | 400 19 340 18,1 430 12

Tabnuna 4.2 — VicxonHble JaHHBIC K 3a/1a4e

Bapuaut | Rk,M | R¢, M i, Zux Ter. K | Par, T, K | hym Per,
mlla-c MIla Kr/™°

1 1000 0,001 0,9 330

2 800 0,002 0,91 348

3 700 0,001 0,95 328

4 900 0,1 0,004 0,93 337

5 1000 0,002 0,97 342

6 800 0,003 0,93 293 0.1 327

7 900 0,001 0,91 315

8 700 0,006 0,94 312

9 1000 0,007 0,93 326

10 800 0,004 0,92 324

st pemenus 3a1aun HEOOXOUMO:

1. [lepeBecTn MaHOMETpUUYECKOE JaBiieHHE B aOCONMIOTHOE (MPpUOAaBUTh K MAHOMETPUUYECKOMY

JABJICHHUIO aTMOC(EPHOE) U PACCUUTATD

z

z
\Pa—Poag

(3a macToBOE

JIaBJICHUE MPUHATH JaBlicHne Ha ckBaxxuHe npu Q=0);
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2. Tlo paCcCUUTaHHBIM 3HAYCHUAM OTMCTHUTbL TOYKHU Ha rpa(pmce B KOOpAWHATax
':PEI—P:aEJ

2 — @ (puc. 4.1) 1 IPOBECTH JINHUIO TPEHJIA /10 IIEPECEUEHHUS C OCBIO.

PE-PC a
Q

—

0 Q

Pucynok 4.1. Ilpumep noctpoeHuss UHAUKATOPHON AMArpaMMBbl

3. ITo HHAMKATOPHOMN JAHArpaMMe ONpeaeTUTh K03 (OUIMEHTHI (DUITBTPAIIMOHHBIX COMPOTHBIIE-
HUM au b.

4. I'maponpoBOIHOCTE MOKHO pPacCUUTaTh Mo popmyre

u T,
(4.1)
I'ne
z ni — K03(h(HUIIUEHT CBEPXCIKUMAEMOCTH B TIACTOBBIX YCIOBUSIX;
T nn — nnactoBast Temneparypa, K;
p cm — CTaH/lapTHOE JlaByieHue, [1a;
R k — pamuyc KOHTypa MUTaHUSL, M;
R € — panuyc ckBakuHBI, M;
T cm — cranapTHas Temneparypa, K.
5. IlpoHuniaeMocCTb Ij1acta onpezensercs mno Gopmyine
ZFL"[ ’ TFL"[ ’ lPI'."I.' .iﬂ{%) ’ I"t’
k — C
a-m-T."h
(4.2)

Trae
[l — TMHAMHYECKasl BSI3KOCTh, [1a-c;
h — Tonmuna wiacra, m.

6. Koappurment MmakpomepoxoBaToCT pacCCUUTHIBACTCS 1O CIeAytomen Gpopmyiie:

pei T (- )

2 w2 b- h°T.,
19




rJe pcm — MIOTHOCTH T'a3a B CTAaHAAPTHBIX YCIOBUSX, Kr/M°.
IpakTnyeckoe 3ansitue Ne 5 — ['azoruipoguHaMuYecKue UCCJIe0BAHUSA CKBAKUH HA He-
CTAIMOHAPHBIX pe:kUMax pUiIbTpanumn

(4.3)

Heob6xo1mMo MOCTpOUTh KPUBYIO BOCCTAHOBIICHUS JNaBICHUS, rpaQUuecKu OMpPeaeuTh KO3 (-
(buIMeHThl (PUIBTPALIMOHHBIX CONPOTUBIICHUH, pacCUUTAaTh TMAPOIPOBOJIHOCTh U MbE30IPOBOIHOCTh
iacta. VicxonHele JaHHbIE 715 pacuéra rnpeicTaBieHsl B Tadmumue 5S.1.

Tabnuna 5.1 — MicxonHble JaHHBIE IO BapUaHTaM

Iu 2 BapuaHt

3u 4 BapuaHT

5 u 6 BapuaHT

7 u 8 BapraHT

9 u 10 BapuanT

Pn)] =31 Mlla Pnn =32 Mlla Prm =35 Mlla PHH =31 Mlla PHH =34 Mlla
Q0=900 ThIC. Qo=1300 ThIC. Qo=1800 ThIC. Qo=720 ThIC. Qo=1150 TEIC.
M3/cyT M3/cyT M3/cyT M3/cyT M3/cyT
B = 0,003 (cyr./TBIc.M°)?
Rc=0,1m
t, cex P26, t, cex P26, t, cex P26, t, cex P26, t, cex P,
MlIIa MlIla MlIIa MITa MlITIa
60 29,6 11 28,2 10 31,2 60 17,8 60 30
180 29,9 31 28,3 20 31,2 90 19,1 120 30,8
210 29,9 61 28,8 30 31,3 120 20 180 30,9
240 30,1 141 29,3 40 31,5 180 21,4 300 31,2
420 30,2 261 29,6 50 31,6 300 23,7 420 31,8
540 30,2 320 29,7 60 31,7 420 25,3 600 32,3
600 30,2 500 30 70 31,9 600 27 900 32,7
900 30,3 620 30,1 80 32,1 900 28,7 1200 33,2
1200 30,3 860 30,3 90 32,5 1200 29,2 1800 33,5
1500 30,4 1100 30,5 100 32,8 1500 29,4 2400 33,8

Jnis pereHus 3a1a4u HEOOXOAUMO:

1. IlepeBecT MaHOMETPUYECKOE JIaBICHUE HA 3a00€ CKBaXXHMHbI B aOCONIOTHOE (IIPUOaBUTH K
MaHOMETPHUECKOMY JIaBIICHNIO aTMocdepHoe) M paccuuTath P26 m 1g(t).
2. Tlo paccuMTaHHBIM 3HAYEHHSAM OTMETUTH TOYKH HA rpaduke B KoopauHatax PZ,s u lg(t).
(puc. 5.1) 1 mpoBecTH JUHUIO TPEH/A 0 MEePECceueHus: ¢ OCh0. TOUKH, KOTOpbIE HE JOXKATCs Ha Mpsi-
MYIO JJMHUIO — HE HY)KHO YYUTBIBATh MPHU MOCTPOCHUH Ipaduka.
3. Onpeaenuts 1o rpaduKy KodPGHUIHNEHTH GUIBTPAIIMOHHBIX COTPOTHBICHUH a 1 D.

4. PaccuuTath rMIpONPOBOJHOCTH IJIacTa Mo GpopmyIie
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k-h  423-Qy-Z-T,,-P

T
I b-T_
(5.1)
I'ne
Q 0 — meOuT CKBaXKMHBI 10 OCTAHOBKH, M3/C;
Z — KO3 PUIHMEHT CBEPXCKUMAEMOCTH;
T nn — mnacroBast Temneparypa, K;
p cm— CTaHAapTHOE AaBieHue, [la;
T cm — cTaniaptHas Temieparypa, K.
P, a
. * \ tgaa=h
o '\.?
. 5
d
? Is(t)
Pucynok 5.1 — I[Ipumep 06paboTKH KpUBOI BOCCTAHOBJICHUS JABICHUS
5. Paccuurtats K03pGUIUEHT MbE30IIPOBOJHOCTH MO Cleayomen hopmye:
¥ a - P-: - ﬁ ) Qz
¥ =0,445 -R?-exp|2,3 ‘”b 0
(5.2)

I'ne
R € — panuyc cKBakKHMHBI, M;
>0 — HadajapHOE 3a00ifHOe naBieHue, [1a;
B — k03 purrenT, momyuyeHHBINA P UCCIEIOBAHUSAX CKBRXKUHBI HA CTAIMOHAPHBIX PEXKUMaX,
(c/v®)?.
IIpakTuyeckoe 3anaTue Ne 6 — Onpenesienue K03 PUIHEHTOB
HECOBEPIICHCTBA ra30B0M CKBAKNUHbI

Heo6xonumo onpenenuTs K03(p@UIMEHTH HECOBEPLIEHCTBA CKBAXKUHBI. VcXoHbIE TaHHbIE
JUId pacuéTa NnpeAcTaBlieHbl B Tabuue 6.1.

Taomuma 6.1 — McxonHele faHHBIE K 3a1a4e

Bapuant 1 2 3 4 5 6 7 8 9 10
h, m 10 12 14 16 18 20 22 24 26 28
heck, M 7 10 13 8 10 17 21 18 20 20
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Rc, M 0,1
Ro, M 001 002 (003 |001 |002 (003 (001 {002 |003 |[0,01
n 20 17 18 16 19 21 23 17 20 22

1. s pacuéra k03 PUIHEHTOB HECOBEPIICHCTBA CKBAXKUHEI 110 cTenieHn BekpbiTrst C1 u C3

BOCHOJIb3YyeMCs popMyliaMu

1 1—h o
C1=—-1n[h]-|-—-in( )

h h R,
(6.1)
c 1
Y h
(6.2)
rie
h — oTHOCHTEIbHOE BCKPBITHE TIACTA,;
R C— oTHOCHTENBHBIN pagyC CKBAKUHBI,
0 — nepecuéTHbIN KA OUITHCHT.
2. OTHOCUTEIBHOE BCKPBITHE TIACTa ONpeAensieTcs no hopMmyie:
h — hEEE‘E
h
(6.3)
I'ne
h — TonmmuHa miacta, m;
heck — BCKpBITas TOJIIUHA IJIACTa, M.
3. OTHOCUTENBHBIN paUyC CKBAKUHBI ONpeenseTcs mo Ggopmyre:
Rogr = R
cot. I
(6.4)
rae RC — paguyc CKBaXKUHBI, M.
4. TepecuétHblii KOA(HUIIUEHT pacCUUTHIBAETCS 1O hopMyIie:
o =1,6(1 —h)?
(6.5)

5. J1nst pacuéra ko3P PHUIHEHTOB HECOBEPILIEHCTBA CKBAXKUHBI [0 XapaKTepy BCKPBITUS BOC-

nosb3yemcst GopMyIaMu:

(6.6)
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rae RO — paguyc oTBepcTHid, M;

N — YUCJI0 OTBEPCTHUH.

IIpakTnyeckoe 3ansaTue Ne 7 — OnpenesneHue 3anacos
ra3a o0LéMHLIM METOI0M

(6.7)

Heobxoaumo omnpeaenuTh 3amachl raza 00bEMHBIM METOJIOM. VICXOHBIE TaHHBIE AJI1 pacdyéra

npencrasicHsl B Tabmuie 7.1. CoctaB mpupoHOTo ra3a B3aTh 3 3ana4u Ne 1 (tabnwma 1.1).

Tabmuua 7.1 — UcxoaHble JaHHBIE K 3a/1a4€

Bapuant 1 |2 '3 |4 |5 |6 |7 |8 |9 | 10
1 ygactox
ml 01 |01 0,12 0,1 0,11 0,1 0,11 0,11 ]0,12 0,11
hl, m 10 19 12 20 10 14 16 10 12 15
FI, M 200 | 120 180 170 180 220 230 210 220 210
71, K 340 | 320 330 320 315 310 340 320 316 315
al 06 |07 0,7 0,6 0,8 0,6 0,7 0,8 0,7 0,6
P1, MIla 20 21 19 17,7 19,8 18,3 19,7 254 20,3 18,7
2 y4acTOK
m2 0,11 | 0,08 0,09 009 |01 0,12 0,09 0,09 (0,08 0,08
h2, m 20 30 30 30 25 20 50 40 28 45
F2, M 250 | 300 450 500 640 360 680 900 470 560
12, K 380 | 340 350 320 360 318 320 318 325 310
a2 0,7 |09 0,6 0,5 0,9 0,8 0,7 0,65 |08 0,7
P2, MIla 18 20 21 19 21 18 22 17 21 23
1. Ins onpeneneHust 3anacoB 00bEMHBIM METOJIOM BOCTIONIb3YeMCsl ciieayromeil popmynoii:
Ter P
Qzan = Por Ter - Z o @cp*Mep*hep * F
(7.1)

rae Tcm — crannapTHas Temmeparypa, pasHas 293 K;
pCp — CPEeHEB3BEIlICHHOE AaBieHue B miacre, MIla;

pcm — cTanaapTHoe aasinenue, pasuoe 0,1 MlIla;
Tcp — cpenHeB3BellIEHHAs TeMneparypa B miacre, K;
zcp — cpenHui K03 UIIMEHT CBEPXCKUMAEMOCTH TIpH pcp U Tep;
acp — cpenHui KOdPPUIIMEHT ra30HACHIIIIEHHOCTH,
mcp — CpeAHsisl IOPUCTOCTh IJIACTa;
hcp — cpelHeB3BEIICHHAS TOJIIIMHA J1acTa, M;

F — cymma mmomanei ya4acTkoB, M

2. Cymmy 1I01maield ya9acTKOB MOKHO PaCCUMTATh MO cleayromen Gpopmyiie:

2
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(7.2)
rae Fi — momanp i-ro yuacrtka, M2,
3. CpeiHEeB3BEIICHHYIO TOJIIMHY [TACTa MOXKHO PacCUYUTaTh 110 CeayIomiei Gopmyie:
b — LF -h
(7.3)
rae hi — rommuna i-ro ygactka, m.
4. CpeiHIO0 MMOPUCTOCTD IIACTa MOKHO PACCUMTATh 110 CIIEAYIOIeH hopmyrie:
XLF -h;-m,
Mep = ——————
CF Z-F,-_ . hi
(7.4)
rze Mi — HOPUCTOCTD I-r0 ydacTKa.
5. Cpennuii K03 HUIMEHT ra30HACHIIIEHHOCTH OMPEIEIISIOT IO CIIEAYIOLIEH
dbopmye:
XF  ha
Mep = ————
CP Z Fg . hi
(7.5)
e o — ra30HACHIIEHHOCTD I-T0 yJacTKa.
6. Cpe/iHEeB3BEIIICHHOE AaBJICHUE B TIACTE MOKHO PACCUUTATH MO CIIEAYIOIIEH
dbopmyre:
p_ = X F;-h;- P,
CP E F,-_ . hi
(7.6)
rie pi — maBieHue i-ro yJyactka, Ila.
7. CpeiHEeB3BEIICHHYIO TEMITEPATYPY B IUIACTE OMPEAEISIOT MO CISIYOIIeH
dbopmyre:
T = X F; - h‘i - T;
(7.7)

rne Ti — temmepatypa i-ro ydacrka, K.

IIpakTuyeckoe 3ansaTue Ne 8 — OnpenesieHue 3anacoB ra3a U ra30HaChIIIEHHOI0 IOPOBOI0 00b-
éMa MeTo10M NaJeHHs MJIACTOBOI0 1aBJICHHUS
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HeobxomuMo onpeaenuTs 3amachkl ra3a U Ta30HACHIIICHHBIN TOPOBBIA 00bEM METOJOM Maje-

HUS TJIACTOBOTO JaBieHUs. MIcXoHbIe MaHHbIe AT pacuéTa nmpeacTaBieHbl B Tabmuie 8.1.

Taomuua 8.1 — McxonHble faHHBIE K 3a/1a4e

Bapuant 1 2 3 4 5 6 7 8 9 10

HauansHoe 30 31 32 33 34 35 29 30 31 32
IJIACTOBOE JIaB-
nenune, Mlla

Tekymee miacropoe nasienue, Mlla

1 rox 28 |28 29 32 30 31 26 28 30 30
2rog 25 |25 26 29 27 28 24 26 27 27
3rox 22 |21 22 26 23 25 21 24 24 25
4 ron 18 |19 21 23 19 21 18 21 21 23
Srox 16 |17 18 21 17 18 16 17 19 21
Bapuant 1 |2 E | 4 |5 |6 |7 |8 |9 | 10
KonnuecTBo J0OBIBAIOIINX CKBAXKUH, IIIT.

1 rox 20 |16 18 30 12 22 10 9 14 6
2rofg 22 130 23 40 18 25 16 15 20 10
3 rox 24 |32 25 42 20 28 18 20 25 16
4 ron 28 |35 30 43 23 30 20 22 26 17
S roj 30 |36 32 44 25 31 22 23 27 18
Bapuant 1 |2 E | 4 |5 |6 |7 |8 |9 | 10
JIeOMT cpeHell CKBAKMHBI, THIC. M /CYT.

1 rox 180 | 120 180 200 170 160 170 200 160 180
2 ron 170 | 110 160 190 160 160 150 190 150 170
3 rox 160 | 105 145 179 150 152 145 180 140 164
4 ron 154 | 100 135 170 143 149 140 167 130 157
Srox 149 | 93 114 118 136 129 132 154 118 146

I[J'Ifi OMpCACIICHHU 3allaCoB ra3a MCTOAOM IMAACHHS IJIACTOBOI'O AABJICHUSA H€O6XOI[I/IMOZ

1. Paccuurath romoBoi oTOOp raza Ha Kaxabli ToJ pa3padboTku mo Gopmye

Qm,a = g-n-365

(8.1)

rae ( — 1eOuT CpeTHel CKBaXUHBI, THIC. M3/cyT.;
N — KOJIMYECTBO CKBAKHH.

2. OmpenenuTh CyMMapHOE T0OBITOE KOMMUecTBO ra3za Q 006 Ha Kaxaplil Toa pa3paboTKu,
MpUOAaBJIsAs K MOTYYEHHOMY TOJIOBOMY OTOOPY OTOOP € MPEABIIYIIETO ro/1a.
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B
3. IlocTpouts rpaduk B KOOpAHMHATAXU e @105 ompenemuts Qzan (puc.

P
A
P
In
Ques(t)
0 Quan
B
Pucynoxk 8.1 — I'padux 3aBuCHMOCTH 7~ Qaos

4. OnpenenuTh ra30HACHIIICHHBIA TOPOBEI 00BEM 10 hopmyre

PBT ’ QEEI[
B

=

n =

rae Pam — armocdeproe nasienue, Mlla;
Pu — naganpHOe TIacToBOE MaBnenue, Mlla.

IIpakTuyeckoe 3anaTHe Ne 9 — OmnpenesieHue nokasaresieil paspadoTku

ra3soBoro MeCToOpoOKacHHus

8.1).

(8.2)

HeobOxonuMo omnpenenuTs nokasaTenn pa3pabOTKH Ta30BOM 3aJ€KU Ha PEKUME MOCTOSTHHOTO

,Z[G6I/IT3. " Ha PCKHUME MMOCTOSTHHOM ACIIPECCUN. HcxonHble JaHHBIE IJIS pacqéTa MMpEACTaBJICHBI B Ta0-

qmarte 9.1 u B Tabmure 9.2.

Tabnuna 9.1 — VicxonHble faHHbIE AJis pacuéTa nokasaresiell pa3paboTKU ra30Boi 3aie)KH Ha PeKUMe

IHOCTOAHHOI'O I[G6I/IT3.

Bapuant 1 2 3 4 5 6 7 8 9 10
pH, MIla 32 34 30 31 34 32 33 35 30 29
Qsan, mapa v 150 |99 220 | 270 200 100 | 120 |100 |120 | 180
Qe, % 25 |3 15 |2 1,5 3 15 |2 25 |2
gcp, THIC. MY/CyT. 100 | 120 |80 140 160 200 | 110 |120 |150 |170
a-1073, 51 47 24 67 70 56 46 52 45 46
(MITa? -cyt./TIC. M°)

b-107, 0,05 [ 0,04 | 0,06 |0,08 |0,04 |0,05 0,06 |0,06 |0,07 |0,06

(MITa -cyr./ThIC. M°)?
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Tabmuua 9.2 — Mcxoanble JaHHbIe Ui pacuyéra MoKas3arenel pa3paboTKi ra30BOM 3aJIeXKH Ha pexXUMe
MOCTOSIHHOM IeNpecCuu

Bapuant 1 2 3 4 5 6 7 8 9 10
pH, MIla 34 32 33 35 30 32 34 30 31 34
Ozan, Mipa M 200 | 100 |120 | 100 120 180 | 150 | 100 | 220 | 180
02, % 25 |3 15 |2 1,5 3 15 |2 25 |2
gcp, THIC. MY/CYT. 10 9 8 10 9 8 7 10 9 8
a-107, 44,6 | 40,6 | 20,7 | 57,8 60,4 |48,3 39,7 | 44,9 | 38,8 | 40,6
(MIIa? -cyr./TBIC. M°)

b-107, 0,13 | 0,34 | 0,24 | 0,53 |0,43 0,28 | 0,61 | 0,45 | 0,29 | 0,43
(MITa -cyr./TIC. M°)?

Omnpenenenue nokasareneil paspabOTKU Ia30BOI0 MECTOPOXKJIEHUS CBOAMTCS K PEIICHUIO CHU-
CTEMBbI U3 YEThIPEX ypaBHEHUIL:

1. YpaBHEeHHE MaTepuaIbHOTO OaslaHca:

P,(t)=PF,—

rae Pam — armocdepHoe naBnenue, [la;

Pn — HauanpHOE IJIACTOBOE AaBieHue, 11a;
0, — ra30HACHIIIEHHbI TTOPOBBIH 00BEM ((popMymna 8.2), m>;

0006(t) — HaKOTIEHHEBIH 0TOOP Ta3a, M°;

p () — cpeanee Tekyiee AaBiacHUE B IUIacte, [1a.

'Pa'r ’ Q.quﬁ (t]

n

2. YPaBHeHI/Ie TEX. pCKUMa SKCILTyaTalluu CKBAKUHBI

q= const — PEKUM MMOCTOAHHOT'O I[C6I/IT3.

p2ep(t) - pc(t) const — pesxnuM MOCTOSHHOI JIeTpeccHu

rie pc(t) — rexyiee 3aboiHOe maBienue, [la.

3. YpaBHeHHe PUTOKA r'a3a K 320010

P2() — p%e(t) = arq(t)+h-g(t)

rze a u b — ko3 puLreHTs GUILTPALMOHHBIX CONPOTHBIECHHIA;
q(t) — nebut cpemHeil CKBaKUHEL, M/C.

(9.1)

(9.2)

(9.3)

(9.4)

4. YpaBHeHHE CBsI3U OTPEOHOTO YKcia CKBaXXHH, 0TOOpa ra3a U3 MECTOPOXKACHUS U eduTa

OJJHOM CKBaKUHBI

n(t) =
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rae Q(t) — romoBoii oT60p Taza, M.

IIpakTnyeckoe 3ansaTue Ne 10 — Pacyer TemnepaTypbl ra3a Ha 3a060e CKBa:KMHbI

MuHMMaNbHBIN 1eOUT Ta3a, IpU KOTOPOM BO3MOXKEH HENPEPHIBHBIA BBIHOC JKUAKOCTH U3
CKBA)XMHBI, ONIpeieNIeTcs o Gpopmylie:

d2
=65 - ‘P :
0 7.7 (10.1)

rie Q- MuHUMAaNbHBIN 1eOUT rasza, Mm3/cyT;

d — BHyTpeHHHUI 1uaMeTp TpyO T TOBOI KOJIOHHBI, M;
T — remmepatypa rasa, K;

Z — k03 HUIMEHT CBEPXCKIMAEMOCTH Ta3a;

P — naBnenue B Havase uin KoHue nudra, MI1a.

Temmnepatypa raza Ha 3a0oe paboTaroliel CKBaKUHBI OMpeiensieTcs 1o Gopmyse:

InL+GC,t/ zHC,r?)
InR, /1,

T3a6.: T

nr. Di (P _P3a6.)

ni.

, (10.2)

rae Cp — MaccoBas TEMIIOEMKOCTh ra3a B IJIACTOBBIX ycnoBusX, KJ/Kr*K; 7 - Bpemsi paboThl
CKB)XMHBI Ha PEXHUMe, CyT.; C, — 00beMHas TEIIOEMKOCTh Ta30HOCHON TOpHO# moposl, kIx/M3*K;
Di — xoaddunment xoymnsa-Tommcona B miactoBeix ycenosusix, K/MlITa.

3navenue C, = 2,910*%10° k[x/M>*K nprHIMaeM M0 CPaBOYHEIM JJAHHBIM [44].

s onpenenenus koapounpenta Jxoynsa-Tomncona Di Bocrionszyemes popMysoi:

1| Es

)4

Buavenns E1 = 0,023*10°%; E; = 0,035.
MaccoByto TemmoeMkocTb raza Cp onpenenum o popmysie:

A
C,=dy+A4,*T,, +—> (10.4)
T,

rae A1 = 1,695; A, = 1,838 * 103; A3 = 1,96 * 10° (P.,-0,1)

T _Tn/z+T3a6. _Pnfz+P3a6.
3nech 1 —f, p = 72
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Taxk kak s onpenenenus Cp TpeGyercst pacuer T¢p, KOTOpas 3aBUCUT OT HEU3BECTHOTO 3HAYe-
HUS T 506.
10.2 PacueT TeMnepaTyphbl U J1aBJIEHUS ra3a Ha yCThe padoTalomieil CKBaKMHBI

Temnepatypa ra3a Ha yCTbe T, paboOTaloIIel CKBAXKUHBI OMPEACIIACTCS U3 BHIPAKECHUS:

1-e™* o 1-e AL
Tyom =Ty —TL1-""" | =AT, e -== | DAP,, + | (105)
oL ol C,
rne I’ — cpeaHuit mo pasmMepy CKBaXHHBI T€OMETPUYECKUH I'paIueHT,
L — rimyOuHa CKBa)KMHBI 10 CepeIMHblI MHTEpBaJia nepgopanuu,
Pyem, Psag — COOTBETCTBEHHO JIaBJICHHE HA YCThE CKBAKMHBI U Ha 3a00e,
41868 /o
A — TepMudeCKUii SKBUBANEHT paboThl | A= ——— |;
427 ke* m
0. — KO3 PUITUEHT, OTPEeIIIeMBIi 110 hopMyIie:
a=2nh, /GC, f(r), (10.6)
rJie Ay — TEIJIONPOBOJAHOCTD TOPHBIX MTOPOJI;
f (’C) — Oe3pa3mepHas (GyHKIUS BpEMEHH, KOTOpast UMEET BH/I:
5L/ 2
f(x)=Inli+(mr,t/C 2 )2 (10.7)

Maccogas terioemMkocTs raza C, onpenensercs mo gopmyne (2.3),
HcxonHoi ¢opmymnoii anst pacdera naBieHUs Py, Ha ycThe paboTaromieil CKBaKUHBI SBISICTCS
dbopmyna AnamoBa, COTIaCHO KOTOPO

P _ \/P32a6_9Q02 ’

yem S
e

(10.8)

rie S =0,03415L/2,,T,,

—-10_2 2 2S A 5
0 =0,0141310"°22 T2 (¢*® ~1)* /d,

rae A - Ko3(pOUIUEHT THAPABIHYECKOTO CONPOTHBICHHUS, ONpENENsIeMEIi Mo TabmuIe; Zep —
K03 (HULIHEHT CBEPXCKUMAEMOCTH Tra3a.
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IIpakTyeckoe 3ansaTue Ne 11 — Pacyer 1e0uTOB raza npu yBeJH4eHHH JMaMeTPa CKBA)KHHbI B
HHTepBaJie NPOAYKTUBHOIO IJIACTA

YPaBHeHI/IC IMPpUTOKA Irada K CKBa&JKMHC HMCCT BHU:
AP>=AQ,+BQ.?, (11.1)

rie AP? = Pu’— Psus®; Py - IDIACTOBOE JaBlieHHE, Paus - 3a00iHOE aBIICHUE; Qo — nebut raza
IIPY HOPMAJIBHBIX YCIOBUSIX; A, B - k03hpuimeHTs GuibTpaimoHHBIX COTPOTUBIICHHIA:
11

A=a ™ B=b(1-=) (11.2)

L] e E K

rae a u b - k03 uIHeHTHI, 3aBUCSIINE OT TOJIIIMHBI TUIACTa, PU3MUECKUX CBOMCTB JKUIAKOCTH
(raza) u GQUIBTPAIMOHHBIX CBOMCTB IUIacTa; Ry - paguyc 30HBI IPESHUPOBAHUS IUTACTa Ta30BOM CKBa-
YKUHOM; Ic - paInlyC CKBaKUHBI.

YBenuueHue quaMeTpa CKBXKHHBI B N pa3 U3MEHUT KOA(OUIIMEHTHI (PHIIBTPAIIMOHHBIX COIPO-
THUBJIEHWH 10 3HAUYECHUN:

A= 644; B' = 6B, (11.3)

/1€ Oq¥ Ob- KOA((OUIIMEHTHI, YIUTHIBAIOIINE TEOMETPHIO 320051 CKBAKHUHBI:

5 —1-nn (11.4)
RK
In
rC
5, :% (11.5)

VYpaBHeHHe NPUTOKA ra3a, IPU COXPaHEHUH JeOuTa raza K CKBaKUHE YBEJIIMUYEHHOTO IHaMeTpa
MIPEACTABIISCTCS B BUJE:

(AP?) = 40,5, + BQZS, (11.6)

YpaBHeHHe ACPECCUH HaA IIJIACT MOKHO 3alliuCaThb KakK:

AP =P, —. P> —AP?; (11.7)
AP =P, —.| P2, —(AP?); (11.8)

U3 dopmyn (11.6) - (11.8) mpencrasisieTcss BO3MOXKHBIM OIIEHUTh CTEIIEHb YMEHBIICHUS Jie-
MIPECCUH Ha Ta30BBIN TUIACT MIPH COXPaHEHHUH Je0uTa:

B
5 _ﬂF" _5a+j"?u'55
P Ap

(11.9)
1429,
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3amnumieM GopMyItbl Ut pacuéTa Je0uTa CKBaKUHBI IIPU COXPAHEHUH JICIIPECCHU Ha IJIacT:

Q, =%[\/ 52 — ] (11.10)
. A5, B-J,

< —mu““ az AP
b a

COOTBETCTBEHHO, IMOTy4aeM CTEIICHb YBEIHMUCHUS AcONUTA CKBAXKUHBI:

AZ -S52 . (11.12)

sy — 2 -

['panuent naBneHus npu GUIBTPAIMU Ta3a OMPENENIeTCs 1Mo GpopmyIie:

2
d_P:u-V+ﬂpg v

ar K Jk

(11.13)

rae | - KodpPUIUeHT JMHAMUYECKOW BS3KOCTH Ta3a B IUIACTOBBIX YCIOBHAX; V - CKOPOCTH
¢bunbrpanuu rasza; K - koo huIueHT npoHuIaeMoct; f- K03()OUIUEHT BUXPEBBIX COMPOTUBIICHUIA,
P~ TFIOTHOCTH Ta3a B IUIACTOBBIX YCIOBHSX.

Y4uThIBas, YTO MaKCHMaJIbHOE 3HAUCHHE T'PAJMCHTA JaBJICHHUS BO3ZHUKACT HA CTEHKE CKBAXKU-
HbI, CKOPOCTh (UIIbTPALIMK raza OyaeT:

VvV = Q0°Po

: (11.14)
27c-r.-h-P_g
rie Po,- HopManeHOe naBienue; h - Tosmmaa miacra.
Torna ypasuenue (13) 3anuceiBacTcsi B BUJE:
P P P.Q?
d_ r=r, — ~ Q + [ Po Q (1115)
dr ¢ 27thP3a6 - 47°JKh?P_.r.

YMeHbIIeHHe TpaIueHTa JaBJICHHs IPH YBEITUUYCHUH THaMETpa CKBXHHBI B N pa3 OINpeers-
ercs BelpaxkeHusmu 11.16-11.19:

dP,, 1P.Q, P,Qs
R _ _|_ .
( dr ) r_rc 272'|<hP3a6 r_C n ﬂ 472_2 / h P3a6 r_C n (11 16)
dpP ., 1 A BQ?
). = + o 11.17
( dr ) Fte 2P3a6rc Nnin RK QO rcnz ( )




CrenecHb YMCHBIICHUS I'paJUCHTA JAaBJICHUA OIIPCACIACTCA OTHOIICHHUEM!

(dP /dr)
5 pr—
2pao dP / dr (1118)
nJIn
5.+ ﬁ In R g5,
S an = e (11.19)
[1+iln : on-n

B Tabnune 11.1 npuBeneHsl pe3ynbTaThl pacueTa 3HAUCHUN 0Q, OAPU Ozpao IPU KPATHOCTHU yBe-
JMYEHUS TMaMeTpa CKBaXXUHBI (N= 2, 3) U pa3nuyHbIX 3HAYeHUAX AeOuTa raza Qo [uis THIIOBOW Ta3o-
BO#t ckBaKUHBI (R = 250 M,

2
Mila™ g _g95.105
/ cym.

MTla®

(moic.n® | cym.)?

A=0,01 Py, = 10 MIa) [5].

mulC .M

Ta6muma 11.1 - Crenenb u3MeHEHUs 1eOUTa CKBOKUHBI 0Q, IETTPECCUU Ha TUIACT OA P M TPAJMCHTA
TABJICHUSI Ozpq o IPYU KPATHOCTH YBEJIMUCHUS PaINyca CKBOKUHBI N

n Qo=50 Qo=100 Qo=250 Qo=1000
ThIC. MY/CYT. TBIC. MY/CYT. ThIC. MY/CYT. TBIC. MY/CYT.
r=0,057 m r=0,057 m r=0,073 M r=0,109 m
5AP 5Q 6rpa):[ 5AP 5Q 5rpaz[ 5AP 5Q Brpaz[ 5AP 5Q 6rpa;1
2 (0,778 {1,228 | 0,294 | 0,710 | 1,283 | 0,275 | 0,621 | 1,347 | 0,261 | 0,538 | 1,395 | 0,253
3 10,683|1,384 |0,149 | 0,598 | 1,480 | 0,133 | 0,485 | 1,599 | 0,121 | 0,381 | 1,695 | 0,114

Kak nmoka3siBaroT PaCUCThI, C YBCIIMYCHHUEM ANAMCETPpa CTBOJIa CKBA)KMHBI B UHTCPBAJIC ITPOAYKTUBHOI'O
jIacra r[[636I/IT YBCINYHUBACTCA, ACTIPECCCUA HA TUIACT YMCHBIIACTCA. 3HAYUTEIIHFHO CHUKACTCS T'paguCHT
JaBJICHHA Ha CTCHKC CKBAXXWHBI.

11.2. MeToanuyeckne yKa3aHus M0 MOArOTOBKeE K J1a00paTOpHbIM padoTam.
JlabopaTopHblie pabOThl y4€OHBIM TUTAHOM HE MPEAYCMOTPEHBI

11.3. MeToanyecKue yKa3aHUs M0 OPraHU3aAlHHN CAMOCTOSITeJIbHOIH PadoThI.

CamocTosTenbHas padoTa 00yJaronMXcsl 3aKJII04aeTcsl B MOIYYeHUH 3aJaHul (TeM) y mpero-
JaBaTens Uil MHAMBUAYAIbHOTO OocBoeHuUd. [IpenogaBaTeny Ha 3aHSATUH JaeT PEKOMEHIAUN HE00X0-
JTUMBIE JIJII OCBOCHHS MaTepuaia. B xo/e caMOCTOSITeIbHOW paboThl 00yJaroIMrecs TOJDKHBI BBITIOJN-
HUTH THIIOBBIE PACUEThI, MOATOTOBUTHCS K BHITIOJTHEHUIO IKCIIEPUMEHTOB (MCCIENOBAHUN) U U3YIHUTh
TEOpEeTHIECCKUI MaTepuai 1o pazjaenam. OOydaromuecs JOHKHBI TOHUMATh COJICPKAaHHUE BBITIOTHEH-
HOM paboThI (3HATH OINpENeTCHHs MOHSATUH, YMETh Pa3bsICHUTh 3HAYEHHUE U CMBICH JIO0Or0 TEPMHHA,
HCIIOIB3YEMOT0 B paboTe  T.11.).

3agauamu CPC sBisgroTcs:
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— CHUCTEeMAaTH3alus U 3aKpEIUICHHE MOJYYEHHBIX TEOPETHUYECKUX 3HAHUM W MPAKTHUYECKUX
YMEHHUH CTYAEHTOB;

—  yrayOJieHue U paclIupeHUe TEOPETUUECKUX 3HAHUM;

—  ($opMHUpOBaHHE YMEHUH HCIIOIH30BATh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEH-
TALMIO U CHEUUAIIBHYIO JINTEPATYPY;

—  pa3BUTHE NO3HABATENbHBIX CIOCOOHOCTEN U aKTUBHOCTH CTYACHTOB: TBOPUYECKON MHUIMA-
THUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH;

—  (OpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CaMo-
COBEPUIEHCTBOBAHMIO U CaMOpEaIn3alllH;

—  pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUH;

—  HCHOJb30BaHHE MaTepuasa, COOPAaHHOTO U MOJYYEHHOT'O B XOJI€ CAMOCTOSITEIIbHBIX 3aHs-
TUW Ha CEMHHAapax, Ha MPAKTHYECKUX W JTAOOPATOPHBIX 3aHATHSX, NMPU HAMCAHUH KYPCOBBIX U BBI-
MyCKHOW KBaJIM(UKAITMOHHOU paboT, 11t 3(pPeKTUBHOM MOATOTOBKH K UTOTOBBIM (hOpMamM KOHTPOJIS.

1. Ilpu noAroTOBKE K 3aHATUAM HEOOXOJMMO M3YYUTh TEOPETUUYECKYIO YacTh BOMpPOCA JaH-
HOM TE€MBI 110 KOHCIIEKTaM JIEKLIUM, TEOPETUUECKOMY MaTepHally, U3JI0)KEHHOMY B METOJIMYECKUX yKa-
3aHUSX K IPAKTHYECKU 3aHATUSM, U YICOHHKY.

2. BuecTH n0mONIHEHUS MO PACCMOTPEHHBIM BOIIPOCAM B KOHCIIEKTHI JICKITHIA.

3. TloaroToBUTHCS K MPAKTHUYECKOMY 3aHSTHIO, IIEPEIMCAB XOJ PEIICHUS 337a4, U PacCMOT-
pEeTh NOPSIIOK UX BBINOJHEHUS. OTMETUTh B KOHCIIEKTE, YTO HEIIOHSATHO B XOJI€ €€ BBIIOJHEHHUS.

4. BbINOMHUTH B TETPAIH IJIsl MPAKTUUYECKUX PAOOT pa3jiesl «caMmoCTosTeIbHast paboTa CTy-
JEHTOBY. {711 3TOr0 03HAKOMUTBCS C TUIOBBIMU 33Jja4aMU U [IpUMEpamMu Ux pemieHus. OTMeTuTh, Ka-
KHUE BOIPOCHI U 33141 BbI3BAJIA 3aTPYIHEHUS B PECIICHUU.

CamocTtosTenbpHas paboTa CTyI€HTOB OJIMH U3 JIYUIINX METOJIOB CAMOIIPOBEPKH YCBOCHUS TEO-
PETHYECKOT0 MaTepuana.

5. B ciiyuae BO3HUKHOBEHUS 3aTPyIHEHUN MpPU U3YUYEHUU Kypca CIeayeT MOAOWUTH K Mpemno-
JIaBaTEJI0 Ha KOHCYJIbTALUIO.

Buasl camocTosiTennbHON paboOThI CTYEHTOB:

Pabora ¢ kauroii. [Ipu padore ¢ KHUTOIl HEOOXOAMMO MOA0OPATh JIUTEPATYPY, HAYUYUTHCS Mpa-
BHJILHO €€ YMTaTh, BeCTH 3anucu. [ moadopa auTepaTypsl B OMOIHOTEKE MCIONB3YIOTCS andaBuT-
HBIU U CUCTEMATUYECKUN KaTaJIOlHU.

BaxHO MOMHUTB, YTO pallMOHAILHBIE HAaBBIKK PA0OTHI ¢ KHUTOM - 3TO BCeria OobInas SKOHO-
MUl BpeMeHU U cuil. [IpaBuiibHBIA TOA00p Y4eOHUKOB PEKOMEHYeTCs MpernoiaBaTeieM, YUTAIMUM
JEeKIMOHHBINA Kypc. HeoOxomumas nurepaTypa MOXKET OBITh TaKK€ yKa3aHa B METOJUYECKUX paspa-
00TKax 1Mo JAaHHOMY KYpCYy.

PaznuuaroT ABa BHIA YTEHUS; MEPBUYHOE U BTOpUYHOE. [IepBUYHOE - 3TH BHUMATEIbHOE, HE-
TOPOIUIMBOE YTEHHE, IPU KOTOPOM MOKHO OCTAHOBUTBHCS HA TPYAHBIX MecTax. [locie Hero He J0JKHO
OCTaThCsl HU OJIHOTO HEMOHATHOTO oyioBa. CozieprkaHre HE BCET/Ia MOXET OBITh MOHATHO TOCIIE Tep-
BUYHOI'O YTEHUSI.

3amava BTOPUYHOTO YTEHHUS TMIOJTHOE YCBOEHHE CMBICIA LENOTo (TI0 CUETy ITO YTEHHE MOXKET
OBITh M HE BTOPBIM, & TPETHUM WJIH YETBEPTHIM).

[IpaBuna camocTOATENEHON PabOTHI C TUTEPATYPOIA.

Kak y»e oTmMeuanocs, camocTosiTeNbHas paboTa ¢ yueOHHKaMU U KHUTaMU (a TaKXe caMOCTO-
SATEIbHOE TEOPETUUECKOe HCCIeoOBaHuE TMpoOieM, 0003HAUYEHHBIX MPETo/aBaTesieM Ha JIEKIUSIX) —
3TO BaKHeiIIee ycrnoBue GopMUpOBaHUS y ceOs HayyHOro croco0a mo3HaHus. OCHOBHBIE COBETHI
31ECh MOXHO CBECTH K CIICTYIOIIHNM:

— CocTaBuUTh IEPEUEHb KHUT, C KOTOpPbIMUA Bawm cliieiyeT no3HakoMHUThCS.

— CaM Takoii nepeueHb J0KEH OBITh CHCTEMAaTU3UPOBAHHBIM (UTO HEOOXOAMMO MJIsi CEMU-
HapoB, YTO /I IK3aMEHOB, YTO MIPUTOAUTCS, a uTO Bac uHTEpecyer 3a pamkamu opUIIMATHLHON yaeo-
HOM JIeATENBHOCTH, TO €CTh YTO MOKET pacHIMpUTh Barry o0IIyio KyabTypy...).

—  OOs3aTeNnbHO BBHIMUCHIBATH BCE BBIXOIHBIC JAHHBIC IO KAXKI0W KHUTE.
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— PazoOpatbest it cebst, Kakue KHUTH (WM Kakue TJIaBbl KHUT) CIEAyeT MPOYuTaTh Oosee
BHUMATENbHO, a KaKue — MIPOCTO MPOCMOTPETb.

— EcrectBeHHO, Bce MPOYUTAHHBIE KHUTH, YYCOHUKU M CTAThU CJIEAyeT KOHCIEKTHPOBATH,
HO 3TO HE 03HAYaeT, UTO HAJ0 KOHCIEKTUPOBATH «BCE MOAPSAI»: MOKHO BBIIUCHIBATH KPATKO OCHOB-
HbI€ MJIEM aBTOpa U HMHOTJA NPUBOJUTH Hauboyiee SApKHUE U IMOKa3aTeIbHbIE LIUTAThl (C yKa3aHUEM
CTPaHMII).

BoiaensitoT 4eTbipe OCHOBHBIE YCTAHOBKHM B UTEHUM HAYYHOT'O TEKCTa!

1.MudopmanmoHHO-TTONCKOBBIH (3a1a4a — HAWTH, BBIICITUTH UICKOMYIO HH(OPMAIIHIO)

2.YcBauBaromas (yCHJIMs YATATENs HapaBiIeHbl HA TO, YTOOBI KAaK MOYKHO TOJIHEE OCO3HATh U
3aIIOMHUTh KaK CaMU CBEJICHUS U3JIaraéMble aBTOPOM, TaK U BCIO JIOTHKY €r0 PAcCyKI€HUH)

3.AHaNUTUKO-KpUTHYECKAsl (UUTATENb CTPEMUTCS KPUTHUECKU OCMBIC-IUTh MaTepuai, Mpo-
aHAJIM3MPOBAB €T0, OIIPEJIEINB CBOE OTHOIIEHHUE K HEMY)

4.TBopueckas (co3qaeT y yuTaTeliss TOTOBHOCTh B TOM HJIM HHOM BHUJE — KaK OTIPABHON MyHKT
IUIS CBOMX PACCYKACHUH, Kak 00pa3 /Ui JeHCTBUS M0 aHAJOTHU U T.I. — UCIIOJIB30BATh CY)KICHUS aB-
TOpa, XOJl €ro MbICJEH, pe3yabTaT HaOII0AeHUS, pa3pabOoTaHHYI0 METOIUKY, JOTIOJHUTD UX, MOABEPT-
HYTh HOBOM MPOBEPKE).

OcHoBHBIE BUBI CUCTEMATU3UPOBAHHON 3alIMCH POYUTAHHOTO:

1.AHHOTHpOBaHHE — MPEAEIbHO KPAaTKOE CBSI3HOE ONMCAHHE MIPOCMOTPEHHOM WJIM MPOYUTaH-
HOM KHUTH (CTaThH), €€ COJIepKaHusl, ICTOYHHKOB, XapaKTepa U Ha3HAUCHUS;

2.IlnanupoBaHue — KpaTkas JOTHYecKas OpraHu3alus TeKCTa, PacKpbIBaroLlas COAepKaHUE U
CTPYKTYpYy U3y4aeMOro MaTepHarna;

3.Te3upoBaHue — JaKOHUYHOE BOCIIPOU3BEICHUE OCHOBHBIX YTBEPKIECHUI aBTOpa O€3 MpHBIIe-
yeHusl (PaKTUUEeCKOro MaTepuana;

4.1lutupoBaHUe — TOCIOBHOE BBHINHMCHIBAHUE U3 TEKCTa BBIJICPIKEK, U3BICUCHHH, HanOoIee Cy-
[IECTBEHHO OTPAKAIOIIUX Ty WU MHYIO MBICIIb aBTOPA;

5.KoHcnekTupoBanue — KpaTKOE U MOCIEA0BATENbHOE U3JI0KEHUE CO-/Iep>KaHUs TPOYUTAHHO-
ro.

KoHCIEeKT — CI0KHBIN CIIOCO0 M3I0XKEHUS COAEpKaHUs KHUTH WU CTaTbU B JIOTMYECKOH IO-
cienoBarenbHOCTU. KOHCIEKT akkyMynupyeT B cebe Mpeablayliue BUbI 3alKiCH, TO3BOJISIET BCECTO-
POHHE OXBAaTUTh COJEpPHKAHUE KHUTH, cTaThbu. [l03TOMY yMEHHE COCTaBIATh IIaH, TE3UCHI, 1€IaTh Bbl-
MUCKH U JAPYTHE 3aMUCH ONPEAEISeT U TEXHOJIOTHIO COCTABICHUS KOHCIIEKTA.

Camomnposepka. [locie usyyenus onpeneaeHHON TEMbI IO 3aIUCSAM B KOHCIIEKTE U YUeOHUKY, a
Tak)Ke peIIeHHs] JOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIONIMX 33/a4 HA MPAKTHUECKUX 3aHITHUIX U
CaMOCTOSITENILHO CTYAEHTY PEKOMEHIYETCs, UCIOJIb3Ys JUCT OMOPHBIX CUTHAJIOB, BOCIIPOU3BECTH 10
NaMsATH ONpeeIeHNUs, BBIBOIBI (hopMyll, GOPMYITMPOBKH OCHOBHBIX MOJOKEHUH M OKa3aTeabCTB. B
cilydae HeoOX0JUMOCTH HYKHO €III€ pa3 BHUMATEIbHO pa3o0paThCsi B MaTepualle.

Koncynpranuu. Ecnu B mporiecce caMocTosTeNnbHOW paboThl Hajl U3yYEHUEM TEOPETUYECKOTO
MaTepuala y CTyJeHTa BO3ZHUKAIOT BOIPOCHI, Pa3peIInTh KOTOPbIE CaMOCTOSTENILHO HE yIaeTcs, He00-
XOJUMO 00paTUThCS K IMpEnoAaBaTesio AJis MOJy4YeHUsl y HEr0 pa3bsCHEHUN UM yKa3aHuil. B cBoux
BONPOCAX CTYAEHT JOJKEH YETKO BBIPa3UTh, B UeM OH MCIBITHIBAET 3aTPYAHEHUS, XapaKTep 3TOro 3a-
TpyIHEHUs. 3a KOHCYJIbTaIMel cieayeT oOpaliaTeCs U B Clydae, €Clid BOSHUKHYT COMHEHHUS B Ipa-
BUJIBHOCTH OTBETOB Ha BOIIPOCH CAMOIIPOBEPKHU.

IToaroroBka k 3k3ameHy. BHavane cieayer mpocMOTPETh BECh MAaTepHUall MO CAABAEMOW JIHC-
LUIUIMHE, OTMETUTH Ui cebst TpynHble Bonmpockl. O0s3aTenbHO B HUX pa3oOpaThes. B 3akimodeHnue
elle pa3 1enecoo0pa3HO MOBTOPUTH OCHOBHBIE IOJOXEHHS, UCIONb3Yys MPU 3TOM JIUCThI OMOPHBIX
CHUTHAJIOB.
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JucuumnuHa OcHOBBI pa3padoTki He)Tera3oKOHAEHCATHBIX MECTOPOKACHU I
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasiieHHOCTD JKCIUIyaTAUMA M 00C/Ty)KMBaHUE 00bEKTOB 100bIYM He(pTH

H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIUU U KPUTEPUH UX ONCHUBAHUSA

[Tpunoxenue 1

Kox n Hanme-
HOBaHHE KOM-

Kox u Haumeno-
BaHHUE WHIUKATO-
pa TOCTHIKEHUS

Ko 1 nHaumenoBanue
pe3ynbpTaTa 00y4eHHs

Kputepuu onieHnBaHus pe3yibTaToB 00yUEHHS

meremmmm | KomeTeHIum 110 AHCLIATIAEE 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
(UJTK) (Momysro)
IMKC-6 IKC-6.1 Ananu-| 3HaTh (31): MeTOIUKY He 3naer metonu- YacTtuuHO 3HaeT 3HaeT OCHOBHBIE 3HaeT METOUKY
Croo- 3UpyeT M KJIACCU- | IPOBEACHUS IKCIIEPU- KY IIPOBEACHHUS METOJUKY IIPOBE- | IOJIO)KEHUS METO- IIPOBEICHUS SKC-
COOHOCTh TIpHU- | PUIMPYET OCHOB- | MEHTAJIBHBIX pabOT, UC- | DIKCIIEPHUMEHTAIIb- JICHUS SKCIIepU- JTUK IIPOBECHUS NEPUMEHTaIbHBIX
MEHSATh Ipo- | Hle  NPOU3BOJ- | CIEJOBAHUHN U IPOEKTU- | HBIX pabOT, UCClIe- | MEHTAIbHBIX pa- JKCHEpUMEHTalb- | paboT, UcciieaoBa-
LIECCHBIM  IIOA- | CTBEHHbIE  IIPO- | POBaHUsA JIOBaHUM U IpoeKk- | OOT, UCCIeN0BaHU | HBIX paboT, UCClie- | HUN U MPOEKTUPO-
XOJl B TIPAKTH- | LIECCHI, IMPENCTaB- TUPOBaHUs Y IPOEKTUPOBAHHUSA. | JIOBAaHUH U MPOEK- BaHUs

YECKOH nes-
TEJIBHOCTH, CO-
4eTaTh TEOPHIO
U TPaKTHKY B
COOTBETCTBUH C
BbIOpaHHOM
chepoit  mpo-
deccroHaIbHOM
JIeSTEIbHOCTH

JSFOINNE  eTUHYIO
LenoYKy Hedrera-
30BBIX  TEXHOJIO-
Uil 1 QyHKIUN
IPOM3BOJICTBEH-
HBIX T0/pa3zee-
1505071

Ilyraercs B Tepmu-
Hax U ONpeeiICHU-
X

THPOBAHUS

YMmers (Y1): mmanupo-
BaTb HEOOXOIUMBIE HC-
CIIeTIOBaHMsS B KOHKpPET-
HBIX reoJIoro-
TEXHUUYECKUX YCIOBUSIX

He ymeer manu-
poBaTh HEOOXOIH-
MBbIE UCCIIEI0OBa-
HUS B KOHKPETHBIX
reosoro-
TEXHUYECKUX
YCIIOBHSIX

Cnabo mpumeHsieT
MOJTy4YCHHBIE 3HA-
HUS 7Sl peLIeHUs
npogeCcCuoHAIb-
HBIX 33724 B 007a-
CTH TUTAHUPOBAHHSI
HCCIIEIOBAHUH B
KOHKPETHBIX T'€0-
JIOTO-TEXHUYECKUX
YCIIOBHSX

YMeer ninaHupo-
BaTh HEOOXOIUMBIE
HCCICA0BAaHUS B
KOHKPETHBIX T'€0-
JIOTrO-TEXHUYECKUX
YCIIOBHSIX

VYmeer ObICTpPO U B
ONITUMAITBHBIX
o0beMax MIaHupo-
BaTh HEOOXOUMbIE
UCCIIE/IOBaHMS B
KOHKPETHBIX T'e0-
JIOTO-TEXHUYECKUX
YCIIOBHSX
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Kox n Hanme-
HOBaHHE KOM-

Kox u Haumeno-
BaHUE MHIUKATO-
pa TOCTHIKEHUS

Ko 1 nHaumenoBanue
pe3ynbTaTa 00ydeHHs

Kputepuu onieHnBaHus pe3yibTaToB 00yUCHHS

metemmum |  Komnerermm U0 AHCIHILTHHS 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
(UJTK) (Monyro)
Bnaners (B1): HaBwika- | He Bnageer HaBbl- | OOmanmaer cnabbl- | Bnameer HaBbikamu | Brageer HaBbIKaMu
MU TPOBEIEHUS CaMo- | KaMu IPOBEJCHHS | MU HaBBIKAMU IIPO- | MPOBEIEHUS CaMO- | IPOBEICHHS CaMo-
CTOSITEJIBHBIX HCCIEI0- | CAMOCTOSITEIbHBIX | BEJICHHS CAMOCTOSI- | CTOSATENbHBIX HC- CTOSITEJIbHBIX UC-
BaHUU HUCCIIEIOBAHUN TEJILHBIX UCCIIEN0- clIeJOBaHUi1, JI0- clienoBaHuH
He(dTerazokoH/1eH- BaHHI MyCKaeT HEe3HAUH-
CaTHBIX MECTO- TEJbHBIE OLTHOKU
POXKIAECHUI
IIKC-7 INKC-7.3 Hc- | 3nars (32): MeTOAUKY HE 3HaeT METOAMKY | ci1a0o0 3HAaeT METO- | 3HAeT  METOJMKY | 3HA€T  METOAMKY
CriocoOHOCTB HOJB3YET CHCUU- | mpoBEaCHUS dKCIIEPH- NPOBEACHUS JOKC- | JAMKY IIPOBEACHUS | IPOBCACHUS  JKC- | IPOBEIACHUSA  DKC-
BBIIONHATL pa- | ATM3UPOBAHHOE MEHTATBHBIX paboT, uc- | MEPUMEHTATLHBIX JKCIIEPUMEHTAaNb- | MEPUMEHTAJIbHBIX | MEPUMEHTAIBHBIX
GOTHI 1O MPOEK- | IPOrpaMMHOE CIIEIOBAHHI | IPOKTH- pa(EOT, HCCIIeNIOBA- | HBIX pa6v0T, ncce- pa6v0T, HCCIIeIOBA- pa6UOT, HcCIieIoBa-
TUPOBAHUIO obecrieueHue npu poBaHIs HUW U MPOEKTUPO- | JAOBAHUU U MPOEK- | HUH M MPOEKTHPO- | HU U TPOEKTUPO-
TEXHOJIOIHYe- MIPOCKTUPOBAHUHU BaHUS TUPOBAHUSA, JOMYC- | BAaHUS, HUCIIBIThIBA- | BAaHUSA
CKHX IIpolieccoB | IIPOU3BOJACTBCH- KaeT OIINOKHU eT HeOonblINe 3a-
HedTerazoporo | HBIX M TEXHOJIO- TPYIHEHHUS
IPOM3BOACTBA B | THYECKUX  TPO- | YMeTh (Y2): HCIIONB30- | HE YMEET MCIOJb- YaCTUYHO YMEET YMEET UCIOJIb30- | YBEPEHO YMEET UC-

COOTBETCTBUM C
BbIOpaHHOM
chepoit  mpo-
dbeccuoHanbHOM
JeSITebHOCTH

1IeccoB HedTera-
30BOM OTpaciu

BaTh OCHOBHEIE IT0JIO-
JKCHUS MeTpOJ'IOFI/II/I,
CTaHJIapTU3aLUU U Cep-
TU(UKAIIH; TPUMEHSTh
MOJIy4eHHYI0 HH(pOpMa-
LIMIO 10 HAIIPABJICHUIO
HCClIeIOBaHUH

30BaTh OCHOBHBIE
MIOJIO’KEHUS MET-
poJIoTuu, CTaHaap-
TU3ALUN U CEPTH-
¢bukauuu; npume-
HSATb TIOJyYEHHYIO
MH(pOpPMAaLUIO 10
HaIPaBJICHUIO UC-
clenoBaHu

HCII0JIb30BaTh OC-
HOBHBIE T10JI0XKE-
HUSL METPOJIOTHH,

CTaHJapTU3aLUU U

cepTudukanuy;
IPUMEHSATH OJIY-

YeHHYI0 H(pOopMa-

LIMIO 10 HaIlpaBJie-
HUIO UCCIIeI0Ba-

1505071

BaTh OCHOBHBIE TI0-
JI0KEHHUsI METPOJIO-
THH, CTaHAApTH3a-
UM U cepTH]UKa-
[IUH; IPUMEHSTh
HOJY4YEHHYIO UH-
dhopmaruto 1Mo
HaINpaBJICHUIO UC-
clienoBaHUuH

II0JIb30BaTh OCHOB-
HBIE MOJIOKEHUS
METPOJIOTHH, CTaH-
JapTU3aLluU U cep-
TU(DUKALNY; TTPU-
MEHSATH M1OJy4EH-
HYI0 HHQOpMAIIIO
110 HAIPABJICHUIO
HCCIIEeTOBaHUN
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Kox n Hanme-
HOBaHHE KOM-
HeTEeHIINU

Kox u Haumeno-
BaHHE MHJIMKATO-
pa TOCTHIKEHUS
KOMIIETEHIIMH

(MIK)

Kon n HaumeHoBaHue
pe3ynbTaTa 00ydeHHs
10 JUCIUIIINHE
(Monyro)

Kputepuu onieHnBaHus pe3yibTaToB 00yUCHHS

1-2 (0-60)

3 (61-75)

4 (76-90)

5 (91-100)

Bnaners (B2): merona-
MU H CPEJICTBAMH ILIa-
HUPOBAHHS U OpraHu3a-
IIUU UCCIICIOBAHUH U
pa3paboToK, MpoBejIe-
HUSA SKCIICPUMCHTOB U
HaO0JII0 IeHU I

HE BIAJEET METO-
JaMH U CpPEJICTBa-
MU TUTAHUPOBAHHUSI
u OpraHH3aliH
HCCICHOBAHUM U
pa3paboToK, TMpo-
BEJICHUSI JKCIICPH-
MEHTOB M HAaOJI0-
JIeHUH’

c1abo BiageeT Me-
TOJaMU U Cpell-
CTBaMU  IUJIAaHUPO-
BaHUSl U OpraHu3a-
IIUA HMCCICIOBAHUH

u pa3paboToK,
IPOBEJICHUS  JKC-
NIEPUMEHTOB u
HaOJI0IeHU I

YaCTUYHO BIIAACET
METOJaMHU M Cpej-
CTBAMHU  ILJIAHHUPO-
BaHUSI U OpraHu3a-
IIUA HMCCICIOBAHUH

u pa3paboToK,
IPOBEICHUS  JKC-
NIEPUMEHTOB u
HaOJI0IeHU I

BJIaZICET METOJaMHU
U CPEICTBaMU ILIa-
HUPOBAHUA U Opra-
HHU3ALUH  HCCIIENI0-
BaHUU U pa3pabo-

TOK, IPOBEIACHHS
JKCIIEPUMECHTOB |
HaAOJIFOICHUNA
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[Tpunoxenue 2

KAPTA
o0ecre4eHHOCTH JUCHHILVIMHBI (MOAYJIs1) Y4eOHOM U y4eOHO-MeTOANYeCKOH JUTepaTypoii
JucuumnnrzHa OcHoBbI pa3padoTKi He(pTerazoKoHJAeHCATHBIX MEeCTOPOKIeH Uil
Kopn, nanpasnenne noarorosku 21.03.01 Hedrerazosoe nesno
HanpasienHocts Ikeniyaranmus u 00caykuBaHne 00beKTOB 100b1Yu HedTH

Hanu-
Komnmue- (I)%OHT;;I;{FG;; ObecrieueH- ;:elz_
No HasBanue yuebHOTrO, yueOHO- CTBO OK- | y;cnoilbgy- HOCTB 00y4Ya- TPOHHO-
W METOJIMYECKOr0 U3JaHHUsl, aBTOp, M3/Ia- 3eMILIs- I(’)HII/IX yKa- loluxes mre- | Bapu-
TEJILCTBO, BU U3JIaHUSI, TOJT U3/IaHHS pOB B partypot,
EUK | 3AHHYIO JiTe- % aHTa B
patypy 9BbC
(+1-)
besnocukoB, A.®. Pa3zpabotka u
OKCIUTyaTalisl Ta30BbIX W Tra3o- KOHICH-
CaTHBIX MECTOPOXKIEHUH : yueOHOe MOoco- SieKT
1 oue. [Dnekrponnsiii pecypc] / A.D. bes- p- 100 100 +
HocukoB, M.M. 3aboeBa, M.A. CuHIOB, peeype
J.A. Ocranuyk. — DnekTpoH.naH. - Tro-
meHb : TroMmI'HI'Y, 2016. - 80 c. -
@unun, B. B. Pa3zpabotka HedTs-
HBIX U Ta30BBIX MecTopoxaeHui [Tekct] :
yueOHOe MocoOue A CTYJIEHTOB BY30B, Iextp
2 00yJaromuxcst M0 HAMpPaBICHUIO IOJAr0- ' 100 100 +
toBkH MaructpoB 131000 "Hedrerazosoe pecype
neno" / B. B. ®umun; TiomIHI'Y. - Tio-
menb: TroM['HI'Y, 2012. - 205 c.
[IpoexktupoBanne u pa3zpaboTka
HE(TAHBIX M Ta30HEPTIHBIX MECTOPOK- Iextp
3 nenuit 3amanHoit Cubupu. Kuura 2. Pas- ’ 100 100 +
paboTka MmecTopoxaeHuil. — TroMmeHs: pecype
TNY, 2016. - 2015 c.
Xumust HedTH u rasa
[DneKTpOHHBII pecypcl: YyeOHoe Iextp
4 nocooue /M.H. 'onwapora u np. — CIIG: ' 100 100 +
[Tpocnexkt Hayku, 2018.- 166 c. pecype
/

N.o0.3aBemyromero kadeapoi //7)’\// P.JI. TatnsieB

/ (noanincs)
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JlonoJiHeHUsI 1 U3MEHEHHUS
K padoyeil mporpaMme QM CHUIIMHBI (MOLYJIs1)

Ha 20 - 20 y4eOHBIHN TOJ

B pabouyrio mporpaMMmy BHOCSATCS CIEIYIOIIME JOTOTHEHUs (M3MEHEHU):

HOHOJ’IHCHI/IH U U3MCHCHU BHECC!

(Oondcnocms, yueHoe 36anue, cmenens) (noonucy) (U.0. Pamunus)

JlononHeHus (M3MEHEHHUs1) B pabo4yro MporpaMMy pacCMOTPEHBI U 0JJOOpPEHBI Ha 3acelaHuu Kadeapsl

(Haumenosanue kagedpwt)

[IpoToKo0I OT « » 20 r.Ne .
N.0. 3aBenyromiero kadeapoit P. . TatneieB
COI'TACOBAHO:

W.o0. 3aBenytoiero BoITycKaroien kadeapoit/

PykoBonuTh 00pa3oBaTenbHOM MPOrpaMMbl P.Jl. TatneieB
« » 20 T.
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