14012213

denepanbHOE rocyIapCcTBEHHOE OI0HKETHOE 00pa30BaTebHOE YUPEXKICHHE
BBICIIETO 00Opa30BaHUS
«Y ¢pumckuii rocyiapcTBeHHBINH HEPTAHOM TEXHUUECKUN YHUBEPCUTET)

YTBEPXIAIO
AloKymeHT noAnucaH Jlupextop OKTDJT
3NeKTPOHHOoI NnoANUCbI
Ceptudukar: 00 =6 50 2d 35 0a d4 e0 £f B.I11. MyxaMeTIIuH
Bnageney: Myzamemuunu Bauecaaf WapudyaacBug (moxnuce)
Neiicraurenen ¢ 23.09.2025n0 23.09.2030
27.06.2024

PABOYAA ITPOI'PAMMA JUCHHUIIVINHBI

(341)HedTerazonpombicjioBasi re0J10rust

Hamnpasnenue nmoarotoku (cnenuanbHOcTh): 21.05.06 HedprerazoBbie TeXHUKA M TEXHOJIOTHU

Hanpasnennocts: cnenuaauzaunus «Pazpadorka u s3xkcniyaranus HeTAHBIX U Ta30BbIX MECTOPOXK-
JeHUI»

YpoBeHb BBICIIETO 0Opa30BaHUS: CTIENHAJIHTET
dopma 00y4YeHHS: OUHAS; 320UHAS;

Kadenpa, obecneunBarolas npemnoiaBanre AUCHUATLTHHBE: Pa3Beaka u pa3padoTrka HeTAHBIX U ra3o-
BbIX MecTopo:xaenunit (PPHI'M);

TpynoemkocTs quctuIuinHel: 3 3.e. (1084ac)

OxTs6prckuii 2024



14012213

1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCUUIUINHBL, TPEALIECTBYIOIINE U3YUYSHHUIO TaHHON TUCIMITINHBI (MCX0As U3 (POPMUPOBAHUS ITAINOB 110
KOMITETeHIUAM): Mapkiieiaepckoe J1e10

JIMCIMTUIMHBL, JUIS KOTOPBIX OCBOEHHE JaHHOW IUCIMILIMHBI HEOOXOJWMO KakK IpeAniecTBYIOIIee
(ucxons U3 (GOPMHPOBAHUS ATAINOB MO KOoMIleTeHUHUsM): [IpenmumnimoMHas npakTuka;TexHoJornuecKas
(TPOEKTHO-TEXHOJIOTUYECKAs) MPaKTUKa

bnok: brnok 1. Jlucrumiuas! (MOymnn);

OOs3arenbHas WM YacTh, (opMUpyeMas y4acTHUKAMHU OOpa30BaTENIbHBIX OTHOIICHHWH (B TOM YHCIE
AJIEKTUBHBIEC JUCHUILTUHBI): YacTh, popMupyemas ydacTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH;

®opma 00yueHHsI: OUHASA

TpynoeMKOCTh TUCIIUTIIIIHBI

Cemecrtp, Yacs B

B KOTOPOM )
nperiogaercs | 3 B ToM uncine IPOMEKYTOTHOU
HII?I i AYETHBIEC €UHULIBI o aTTecrain

1mas
konTtakTHasa | CPO
6 3 108 46 62 nud.3auer;
WTOTO: 3 108 46 62

dopma o0yueHusi: 3204HASA

TpymoeMKOCTh AUCITUTITMHBI

CeMeCTp, Yacel Bun
B KOTOpOM IIPOMEXYTOUYHON
OpEIIoAACTCA | 3ayeTHRIE €UHUIIEI B ToM uucie aTTeCcTalUuu
AUCHUIIIINHA 061.[[3.51
koHTakTHasg | CPO
6 3 108 16 92 and.3ader;
HUTOI'O: 3 108 16 92

2. Komnerenuuu odyuyarwuierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHUS M CIHUIIIHHbI

No Mudp/
rm_ ®opMupyembie KOMIETEHIIUN AHIIEKC
) KOMIIETEHIINHU

CrocoOHOCTh OCYIIECTBIIATH COOP TaHHBIX U KOPPEKTUPOBATH TEXHOJIOTUUECKUE
| | MPOUECCHI 11 BBINOTHEHNS padoT 10 MPOSKTHPOBAHUIO OYPEHHS CKBaXKHH, I0OBI-

9u HE)TH U Ta3a, MPOMBICIIOBOMY KOHTPOJIIO ¥ PETYJIUPOBAHHUIO U3BIICUCHUS yTIe- HK-1-2
BOJIOPOJIOB
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI 00yYaIOIIHICs TOJIKEH:
ITudp Nunukatopel ZOCTHEHHS KOMIIe- Mudp
TEHIUI pesynbTara | Pe3ynbTar o0yueHHS
KOMIETEHIINH
0o0yJeHus
[IK-1.1 CnocoGHOCTh  NPOBECTH 3HaTh:
ITK-1 re0JIOTUYECKUN aHallu3 MECTOPOXK- 3(IK-1) OCHOBHBIC TIOHSITUS U
NEHUS, OIEHUTh KOJUIGKTOPCKHUE TEPMHUHOJIOTHS, HCIIOJIb-
CBOMCTBa HE(TErazoBOro IJIacTa, 3yeMble B HedTeraso-
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NHaukaTopsl TOCTHKEHUS KOMITe-

Lugp TEHIIUHU

KOMIICTCHII U

Mudp
pe3ynbrara
0o0yJeHus

PesynpraT 00yueHus

COCTOSIHHE W TICPCIICKTHBBI pPa3BU-
THS MHHEPaIbHO-CHIPHEBOH  0a3bl
paifona pabot

IIPOMBICIIOBOM  I'e0JIO-
ruu; (akTUYeCKue Tia-
pameTpsl paboTHI IJ1acTa

V(ITK-1)

YMers:

KaueCTBEHHO W KOJHU4e-
CTBEHHO OIIEHHMBATh TMa-
paMeTpbl 3aeKen
(cBOWCTBA  MJIACTOBBIX
¢bron10B, CTpOeHHE 3a-
JeXel M MECTOCKOILIEe-
HUM), UX 3HA4YE€HUE INpPHU
pazpabotke u dpdek-
TUBHOCTh r'€0JIOro-
pa3BeOYHBIX pPadboT

B(IIK-1)

Bnaners:

METOJaMH aHaJlu3a Iia-
pamMeTpoB paboThI 3aie-
KM W IUIacTa MpHU pa3pa-
00TKE MECTOPOXKICHUI

3. CTpyKkTypa QM CHUIIHHBI

3.1. Buabl yueOHOM padoThl U TPYA0EMKOCTh (BCEro M Mo ceMecTpamM, B 4acax)

dopma o0yueHusi: OUHas1

Bcero
Bun yueGHOMI paboThI 1 1o ce- 112131456 |7[8[9]|10|11 |12
MecTpawm,
4achl
KonTtaktHas paboTa, BCEro B TOM 4HCIE: 46 46
JIEKIIH (BCETro) 18 18
-B T.4. JISKIIUH on-line Kypc 4 4
npaktngeckne 3ausaTus (113) 0
-B T.4. IpaKTHYECKHUE 3aHATHS on-line Kypc 0
nmabopaTopusie padotsr (JIP) 26 26
-B T.4. TabopaTopHsle paboThl on-line Kypc 0
KOHTPOJHpYyeMasi CaMOCTOSsITeTIbHAs paboTa (3ammra 0
KypCOBOTO TIPOEKTa, KypCOBOH pabOTHI U Ip. padboT
(py HATMYIWN))
WHas KOHTaKTHas paboTa (caava 3a4yeTa, IK3ame- 2 2
HA,KOHCYJIBTAIIUH )
npoekTHas aesrenbHocTs (111) 0
CamocrostensHas padora ooyuatomuxcst (CPO), Bce- 62 62
ro B TOM umcie: (yka3arb KoHKkpeTHbli Buj CPO)
BEIITOJTHCHHE U TIOATOTOBKA K 3aIUTE KYPCOBOTO IPO- 0
€KTa WU KYPCOBOU pabOThI
BBIITOJIHEHHE U MTOATOTOBKA K 3amute PI'P pabothi, 0
pedepaTa, TaTEHTHBIX UCCICIOBAHUMN, aHAIATHYC-
CKHX UCCJICIOBAHUH U T.1
n3y4yeHue yueOHOro MaTepuaa, BRIHECCHHOTO Ha 29 29
CaMOCTOSITEIBHYIO TPOPAOOTKY
MTOJITOTOBKA K JTA00OPATOPHBIM H/HITH MPAKTHIECKIM 26 26
3aHATHSIM
MTOJITOTOBKA K C/Iade 3a4eTa, SK3aMeHa 7 7
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WHbIE BUJIBI paboT o0yyaromierocs (Ipyu HaJIMIHHN) 0
ocBoeHue on-line Kypca 0
caMoCTOsATeNIbHAs TpoeKTHas nesirenbHocTh (CIT) 0
WTOTI'O ITO ANCHUIJIMHE 108 108
®opma 00yuyeHHsA: 3209HAS
Bcero
Bun yuebHoO# paboThl 1 ro ces 1 3 5016 |[7(8|9]10]11]12
MecTpam,
4achl
KonrakTHas paboTa, BCero B TOM 4HuCIIE: 16 16
JIeKInH (BCEro) 6 6
-B T.4. JIEKIIMH on-line Kypc 2 2
npaktndeckue 3ausatus (I13) 0
-B T.4. IpaKTHYECKHUE 3aHATHS on-line Kypc 0
naboparopasie padots (JIP) 8 8
-B T.4. TabopaTopHble paboTh on-line Kypc 0
KOHTPOJHpYyeMasi CaMOCTOsITeTIbHAs padoTa (3ammra 0
KypPCOBOTO MPOEKTA, KypCOBOH paboThI U Ap. paboT
(pu HANMMY¥H))
MHasl KOHTaKTHas paboTa (craya 3a4eTa, dK3ame- 2 2
Ha,KOHCYJIbTAIINH)
npoekTHas aesrenbHocTh (111) 0
CamocrostenpHas pabota obyuaromuxcs (CPO), Bce- 92 92
ro B TOM 4ucie: (yka3aTh KoHKpeTHbIH Bujg CPO)
BBINIOJIHEHHE M TIOJI'OTOBKA K 3aI[HTE KypCOBOTO IIPO- 0
€KTa WJIN KypCOBOH pabOThI
BBITIOJTHEHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 0
pedepara, TaTEHTHBIX HCCIIEIOBaHUH, aHATUTHYC-
CKHX HCCJICIOBAHHH U T.1I
n3y4eHue yueOHOro MaTepuaa, BRIHECEHHOTO Ha 77 77
CaMOCTOSITENIbHYIO TPOPAbOTKY
MOATOTOBKA K JTa00PaTOPHBIM W/HJIH MPAKTHICCKUM 8 8
3aHATHAM
MOATOTOBKA K CIaye 3a4eTa, SK3aMeHa 7 7
WHBIE BUIBI pabOT o0ydaromerocs (Ipy HaJIIMIUH) 0
ocBoeHme on-line kypca 0
caMoCTOsATeNbHas TpoeKTHas nesirensHocTh (CI1T) 0
WUTOI'O IO ANCUUITVIMHE 108 108
4. Copep:xkanne JUCHUNIUHBI
4.1. Tembl (pa3aebl) IMCHUIUIMHBI U BUAbI 3aHATHIA (B Yacax)
®opma o0yueHusi: 0O4HasA
2 ~
5 = & Tpya0eMKOCTb, 4achl MWIdpp
ol HazBanue tems! (paznena) 2
S8 8 pe3yibTaTa O0ydeHHs
ol JI | 113 | JIP | CPO | Beero
. 3(I1IK-1)
1 OcHOBBI He()TEra30BOM T€OJIOTHHI 10 16 42 68 V(ITK-1)
2 OcHOBBI He(Tera30NPOMBICTIOBOH reostornu | 6 | 8 10 20 38 B(IIK-1)
NTOI'O: 18 26 62 106
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dopma o0yueHusi: 3204HaASA

g~ o TpynoeMKoCTb, 4achl
<

g5 3 udp

g5 HazBanue temsl (pa3zaena) = e3VIIETATA OGVIEHILA
g8 & | J1 | I3 | JIP | CPO | Beero | P e

. 3(IK-1)
1 OcHOBBI He()TEra30BOM T€OJIOTHI 6 |3 4 62 69 V(ITK-1)
2 OcHOBBI He(Tera30npPOMBICTIOBOH reosiorui | 6 | 3 4 30 37 B(IIK-1)
NTOI'O: 6 8 92 106

4.2. Coaep:xanue JEKIIMOHHOT0 Kypca

TpynoemMkocTs,
4achl

- Howmep pasnena HasBanue temsl

OYHasA
OYHO-
3a049Hast
—| 3a04YHas

N

1 |1-OcHoBsl He(TerazoBolt | Copepixanue Kypca. 3Hayenue npeavMera. CBsizb CO CMEKHBIMH
Te0JIOTHH aucuunauHamu. Poab HedTu 1 raza B HapoJHOM Xo3s1iicTBe

Lenu u 3anauu reosioruu HeTH U ra3a. 3Hayenue npeamera. [Ipeaqmer
U METOJIbI ucciieioBanus. [1onoxeHne reogoru HeTu | rasza B psiry
npyrux Hayk. CBs3b CO CMEXKHBIMH JUCIUILITUHAMHA. Posib HeTH U rasa
B HAPOJITHOM XO35HCTBE

2 |1-OcHoBsl HedrerazoBoil |[lopoabi-koiiexkTopsl. Ilopoabi-nokpeimkn. Knaccupuxanus mo- 4 1
reoJ0ruu POI-KOJUIEKTOPOB U nopoa-p.nonnoynopos. Ilpeacrasienue o
NPHUPOIHBIX pe3epByapax He(pTH U raza

IMopoa-KonIeKTOpB! U UX JTUTOJIOTHYECKUE TUIIBL. EMKOCTHO-
(bUIBTPALMOHHBIE CBOMCTBA MOPOA-KOJUIEKTOPOB. TPaHyIOMETPHIECKUI
aHanu3 ropHoi nmopoiel. [lopuctocTs ropHOM opoasl, ee TunbL. [1po-
HHUIIAEMOCTh, €€ BUbI, BApHaLus ee 3Ha4eHUH 1o noponam. [Ipomsicio-
BbI€ KJIaCCH(HUKALNH OPOA-KOIUIEKTOPOB. 110pOIBI-TIOKPBIIIKH, UX JH-
ToJIOrN4ecKue THIEL. PakTOphl, 0OecIednBaromue (IIONA0YIOPHOCTD
nopoabl. IIpomMbIciioBbIe Kiaccu(UKaUK MOPOA-TIOKPBILIIEK

3 |1-OcHoBbl HedrerazoBoil  |[loHsiTHe 0 3a/exkax HepTH U ra3a. DIeMeHTHI 3aj1exKeii, X Kiaccu- | 2 1
TE€OJIOTHH puxanun

[MonsiTre o 3anexax HeTH 1 raza. OCHOBHBIE TapaMETPhI 3AJICHKEH.
Knaccudukanun 3anexei HedTH 1 rasa 1o pazIMYHbIM IPU3HAKAM (THIT
HaCBINIAIOMHNX (ITIOUIOB, CIIOKHOCTh CTPOCHUS, IPUYPOUECHHIICTD K
Pa3JIMYHBIM THUIAM JIOBYLIEK U T.J.). B3auMocBs3b B cucreme "mpupoa-
HBIA pe3epByap - JOBYIIKA - 3a5IeXk5b". [IoHATHE 0 MECTOPOKICHUIX
He(TH ¥ Ta3a B 3aBUCHMOCTH OT ITHTA HACBHIIIAIONINX (DITIOUIOB, CIOXK-
HOCTH CTPOCHHS, KOJIMUECTBA 3aJIEKEH, MPUYPOUEHHOCTD K Pa3INIHBIM
JIOBYHIKAM ¥ BEIMYMHE U3BJICKACMbIX 3aI1aCOB YITIEBOJIOPOLOB

4 |2-OcHoBsl He(rerazonpo- |Kinaccupukanus M KATeropuu 3anacoB yriieBoaopoaoB. MeToabl 4 1
MBICJIOBO# T'€0JIOTUHU NojIcueTa 3anacoB He()TH U raza

Knaccudukarus 3anacos. TpeboBaHus, NpeabsBIsieMble K pa3BeIaHHO-
CTH ¥ U3yYEHHOCTH KaTeropui 3amacos. [[pOMBICIIOBBIE KATErOPHH,
MIPOTHO3HBIC, EPCIICKTUBHBIC. MeToabI Mo icueTa 3anacoB Hedtu. Me-
TOJIBI MOJICUETA 3aIIaCOB Ta3a

5 |2-OcHoBbI HedTera3onpo- |reou3nyecKue MeTOIbI KOHTPOJIS TEXHHYECKOI0 COCTOSIHUS CKBa- 4 2
MBICJIOBOH T'€0JI0TUHI JKHH

MeToabl TUarHOCTUKHU COCTOSTHHS HE(TSIHBIX TIACTOB M CKBaXKHUH. Tep-
MOMeTpHA. MeTOIbI AUaTHOCTHKH COCTOSTHUS HE(TAHBIX ITACTOB U
CKBaXHH. METOIBI PacX0Aa U COCTaBa MPUTOKA. METOIBI IPUBS3KH.
MeToapl KOHTPOJIS KauecTBa IEMEHTHPOBAHM. MeTOIbI KOHTPOJIS Tep-
(dopanmy 1 KadecTBa MOBEPXHOCTH 00CATHBIX KOJIOHH. AKYCTHUECKUH
TeneBu30p (ckanep). MeToabl KOHTPOJIS niepdoparyu 1 KadyecTBa 1mo-
BEPXHOCTH 00CAIHBIX KOJIOHH. DJIEKTPOMAarHuTHas 1e(hEeKTOCKOHS

- HTOro: 18 6
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TpynoeMKocCTb,
qacChbl
No N
Howmep pasnena P Ha3Banue nabopaTopHoi pabOThI S Y
°|° & g
1-OcHOBHI HedTeTa30BOI 1 |T'eosiornyeckue U reoXuMHUYecKHe yCJIOBUSI 00pa3oBaHus, Kiaccu- | 4
T'€OJIOTUH (pukanus u cBoiicTBa KayCTOOMOJIUTOB
COCTaBHTb TAOJHUIIBI KJIACCU(PUKAIIUN KayCTOOMOTUTOB OUTYMHOTO Psi-
Jla ¥ YTOJBHOTO psiia
1-OcHOBEI HETEra30BoM 2 |IlopoabI-KOJJIEKTOPBI M MOPObI-MOKPBIIIKA He)TH U Ta3a 4 4
T'COJIOTUU N3ydenue mopoI-KoUICKTOPOB U OPoA-ToKpsIiiek. Knaccudukarus
MOPOJI-KOJUICKTOPOB U MOPOI-IIOKPHIIIEK. BhieneHne mpupoIHbIX
pe3epByapoB
1-OcHOBEI HETEra30BoM 3 | Tunsl NPUPOIHBIX Pe3epPBYapOB, JOBYIIEK U 3aJiexkeil HepTH H 4
T'eOJIOTUU raza
ITo mpo¢mto 3a1eKu MOCTPOUTH CTPYKTYPHYIO KapTy IO KPOBIIE MPO-
JTYKTHBHOTO IUTACTA. JaTh KPATKOE OMICAHUE 3aJICKEH.
1-OcHOBHI HedTeTa30BOI 4 |YcaoBus 3ajieraHusl CKOTUIEHHIT He()TH M raza 4
T'€OJIOTUH ITo cTpyKTYypHO# OCHOBE KPOBIIH IPOIXYKTHBHOTO IIJIaCTa IIOCTPOUTH
JIBA TEOJIOTMYECKIX TMPOQHIII Yepe3 JaHHBIe MecTOCKoIuIeHus . Onpe-
JIETUTH TTapaMeTPHI 3aJI€KH, YKa3aTh aOCONMIOTHBIE OTMETKH KOHTAKTOB.
OTIPENIeNUTH THII 3aJICXKH U TIyONHY 3ajJieraHus HauboJiee MPUIIO HATON
ee yacTu
2-OcHOBBI He(Tera3onpo- 5 |Ouenka 3anacoB He()TH 00beMHBIM METOIOM 4 4
MBICJIOBOH T'€0JIOTHU IIpon3BoaANTCS MOMCYET 3a11aCOB YTIICBOJIOB.
2-OcHOBBI He()Tera3omnpo- 6 |O0BeMHBIH METO MOICYETA 3aMACOB MPUPOTHOTO ra3a 6
MBICJIOBOH T'€0JIOTHU O1eHUTh BETMYKHY 3aI1aCOB T'a3a MpeCcTaBiIeHHON 3aexu. [Ipu onen-
KE HAYYHUTHCS ONPEACIATh MOTPABKU HA TEMIIEPATypy IIacTa U Ha OT-
KJIOHEHHE YIIICEBOJIOPOIHBIX Ta30B OT 3aKoHa boins-MapuorTa.
- HUTOI'O: 26 8
4.5. Buanl CPO
TpynoeMKocCTb,
qacChbl
Howmep pasnena Bux CPO x |+ 3| 3
°|°g| g
1-OcHOBBI He()Tera30BOM reOJOTHH MIOATOTOBKA K Caye 3a4eTa, dK3aMeHa 4 4
1-OcHOBBI He(pTEra30BOM T'COJIOTHH MOJITOTOBKA K TAOOPATOPHBIM H/WIIA IPAKTHUECKUM 3aHITHIM 16 6
1-OcHOBBI He(pTEra30BOM TEOTOTUH M3ydeHHe y9eOHOro MaTepualia, BRBIHECEHHOTO Ha CaMOCTOS- 22 52
TENBHYIO MPOPAOOTKY
2-OcHOBBI He(PTEra30mMpOMBICIOBOMH MMOJArOTOBKA K Cl1ade 3a4eTa, DK3aMeHa 3 3
T€0JIOTHH
2-OcHOBBI He(PTEra30MPOMBICIOBOM MOJITOTOBKA K TA0OPATOPHBIM H/WIIA TIPAKTHUECKUM 3aHITHIM 10 2
TCOJIOTHH
2-OcHOBBI He(PTEra30MPOMBICIOBOM n3ydeHne yaeOHOro MaTepHraia, BRIHECEHHOTO Ha CAMOCTOSI- 7 25
T€OJIOTHH TENBHYIO MPOPAOOTKY
- HNTOI'O: 62 92

TeMbl JIS1 CAMOCTOSTEJIHLHOM PA00THI 00y4AIONIUXCH

Pazoen 1. Ocnosvl Hedhmezazosoul 2eono2uu

Hedts. CocTaB HedTH: 271€MEHTHBIN, KOMIOHEHTHBIN, (DPAKIIMOHHBIN. YTIEBOIOPOIHBINA COCTaB HEDTHU.

6
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CBSI3b (PU3NYECKUX CBOMCTB HE(TH € €€ XUMUUYECKUM cocTaBoM. OCHOBHBIE KiIacCU(UKAITUN HE(PTH.
[Tpupoanubie ra3el. CoctaB u Pu3nUECKHe CBOMCTBA MPUPOAHBIX Ta30B. CyXue W KUPHBIC YTIEBOIOPOI-
Hble Ta3bl. Kiaccugukanus npupoansix razoB. Ilpupoansie pesepByapsl. I[lpupoansie pesepByapsl mia-
CTOBOI'0, MACCUBHOT'O U JINTOJIOTMYECKOTO OTPAaHUYEHHBIX TUIIOB. JIByX- U TPEXCIIOMHbBIE MOJIENIN pe3ep-
ByapoB. JloBymiku Hed Ty U raza. [lonstue o 1oBymIkax u ux kiaccupukams. CxemMaTusanus 1 JOBYIIEK

Pa3IMIHOIO THUIIA.

Pazoen 2. Ocnosvl Hedhmezazonpomviciosou 2eoio2uu

KoHTposb 32 TEXHUUECKUMU TTOKa3aTeIsIMU M 32 H3MEHEHHEM CBOWCTB HE(TH, BOJBI M Ta3a B IIPOIIECCe
pa3pabOoTKHU. Te0JI0ro-MPOMBICIIOBBIE (PAKTOPEI, oNpeaeisomue Hedgreorauy

5. @opmbl TeKyIero KOHTPOJIsl yCIeBAeMOCTH U NPOBeIeHUs IPOMEKYTOUYHOM aTTeCTAllMU

HepequL OLCHOYHLIX CPCACTB TCKYIICTO KOHTPOJA U HpOMe)KYTOqHOfI aTTeCTaiiuu I10 AUCIH-

rwinHe npuBeaeH PoHJie OLIEHOUHBIX CpelCcTB (mpuioxeHue b).

6. YueOHO-MeTOAMYeCKOEe U MH(OPMAIITMOHHOE 00ecreyeHue U CIUIIHHbI

6.1.YueOHO-MeTOAMYECKOE o0ecIIeueHue

Caenenus 00 00€CTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOM, TOTIOJHUTENEHONW U y4eOHO-METOAMYECKON

nutepaTypoiut mpuseaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxxenne A).

6.2.1lepeueHb coOBpeMEHHbIX MPO(ECCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALNMOHHBIX CIHpa-

BOYHBIX CUCTEM, PCKOMCHIYECMbBIX 1JI OCBOCHUSA TUCHUIIJIUHBI

Ha3Banus coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH(OpMaIn-
OHHBIX CITPABOYHLIX CUCTEM,
PEKOMEHTYEMBIX IS OCBOCHHS JTMCIUTUTHHEI

CcbuIKy Ha
oduIMaTbEHBIE CAUTHI

eLIBRARY.RU - nHaydHas ayieKTpoHHast OMOIMOTEKA

https://elibrary.ru/

bubnmoreka cipaBouHbIx MatepuanoB Wikipedia

http://wikipedia.ru

Kypuan "bypenne n HehTh".

http://www.burneft.ru

Kypnan "Hedrerasosoe nemo"

http://www.ogbus.ru

Kypnan "Hedrerasossle TexHOIOTHH"

https://neftegaz.ru/

WNudopmanmonHsiii mopran kommanuu "["azmpom".

http://www.gazprom.ru

DnexTpoHHO-0nbIMoTeyHas cucrema "Mudpa-M"

http://znanium.com/

OnexTpoHHO-0nbMMoTeyHas cucrema "Jlanp"

http://e.lanbook.com/

OnextpoHHblid katanor YIHTY B uaTepHeTe

http://www.bibl.rusoil.net/

7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHne JUCUMIIINHBI

7.1. IlepedeHb cnenuadbHbLIX ayJAMTOPUIl, KAOMHETOB, JA00OPATOPUIl U NP., UCIOJb3yeMBbIX
NPH peau3auuy JUCUHUIIMHBI C IlepeYyHeM OCHOBHOI0 000py10BAHMSA

No Howme
- HOMGH.II; OcHaIIIEHHOCTH IIOMEIIEHUS
s (mepeyeHb OCHOBHOTO 00OPYIOBAHUS)

HanmenoBanue
IIOMEIIECHUSI
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1-102

Kommnerotep B kommuiekte Intel (MonuTop LG,kiaBa
Genius.MeimbGenius,ceteB.pa3peTs Bu(4);KommberoTep B c60-
pe(xect.muck3,5,Mar.urata, MoHUTOp ACER ,ortep.maMsth, poir,kiaaB.Meiib )( 1); /1
OCTYII K DJIEKTPOHHOH MH(POPMAITMOHHO-00pazoBareabHol cpene (KopmopaTus-
Has uHpopMmarmonnas cuctema YIHTY); Jloctynn B UHTEpHET;

ITomenienue ais
CaMOCTOSTENIbHOM
paboTHI — YKOM-
TUIEKTOBAHO CITEITH-
aTM3UPOBAHHOMN
(yuebHoit) mebe-
JIBI0, OCHAIIICHO
KOMIBIOTEPHOI
TEXHUKOM ¢ BO3-
MOXHOCTBIO MO
KIIFOUYCHUS K CETH
«HTEpHET» U
obecrieueHo 10CcTy-
TIOM B DJICKTPOH-
HYI0 HHpOpMAITH-
OHHO-
00pa3oBaTENbHYIO
Cpeny opraHu3a-
ITIH.

1-125

MukIiep-yCHInTeNb MOIITHOCTH NBYXKaHAIBHBIN 2*80 BT(1);MynsTuMe THITHBII
npoektop Epson EB-1830 (1024*768)(1);IIpoexTop Epson MultiMedia Projector
EB-X41(1);Axyctuueckas cucrema;Hoyroyk ASUS K501J N3000 ;IIpoekrop
Toshiba;YHuBepcanbHOE MOTOIOUHOE KPEIUICHUE IS TPOEKTOPa; DKpaH Ha IITa-
TUBE;DKpaH HACTCHHbIH; Y 4e0HO-HarNIsAHbIE ITOCOOUS 10 AUCIUILUINHE,HA00P
JIEMOHCTPAIMOHHOTO 060pynoBanus; CTOJIbL, CTYIbS;

YuebHas ayauro-
pus IUTSE IpOBeEJie-
HUS 3aHATUH JIeK-
IIUOHHOTO THIIA —
YKOMITJICKTOBaHA
CICIAATU3UPOBaH-
HOW (yueOHOM)
Me0OeIbio, HabopPOM
JIEMOHCTPAIIMOHHO-
0 000PYJIOBAHMS U
y4eOHo-
HaTJBITHBIMH T10CO-
OusMH, obeceun-
BaIOIIMMHU TEMaTH-
YECKHE WILTIOCTPa-
IIUH, COOTBETCTBY-
IOIIHe paboYnM
yueOHBIM ITpo-
rpaMMaMm JTUCIIH-
TiH (MOTyJIel).

1-307

[P-xamepa KCM-3911(1);uTepaktuBHas cuctema Panasonik Elite Panaboard
Vivitek D525ST(1);Kommerorep (cuct.6mokx [I9BM Kinamac 15-8400,MoHUTOD
Dell 23,8" xnaB.,mpmmns Logitech)(1);Kommsrotep B coope USN Business SL 15
500GB(9);Mexceteoii axkpan D-Link DFL-210(1);BeraucnurenbHbIi
ueHTp;HpopMamoHHbIC CTEHABI - 8 IIT.;KOMITICKT JUIICH3UOHHBIX TIPO-
rpaMm; CTOJIBI, CTYIIbsI

YueOHas ayauTo-
pHS ATTSI TEKYIIETO
KOHTPOJISI U TIPO-
MEXYTOYHOH arTe-
CTaIlH — YKOM-
TUIEKTOBaHa CIICIH-
aIU3UPOBAHHOU
(yuebHoit) mebe-
JIbI0, TEXHUYECKH-
MH CPEACTBaMHU
00y4JeHusI.

1-307

IP-xamepa KCM-3911(1);aTepaktuBHas cuctema Panasonik Elite Panaboard
Vivitek D525ST(1);Kommerotep (cuct.6mox [I9BM Knamac 15-8400,MoHUTOD
Dell 23,8" xnaB.,mpmmns Logitech)(1);Kommsrotep B coope USN Business SL 15
500GB(9);Mexceteoii axkpan D-Link DFL-210(1);BeraucnuTenbHbIi
uenTp;HdopMannoHHbIe CTEHABI - § HIT.;KOMIUIEKT JTUIECH3UOHHBIX MPO-
rpaMM; CTOJIBI, CTYJIbS

YueOHas ayauTo-
pust IS TIpOBEIe-
HUS TPYTIIIOBBIX U
WHIVUBUTYATbHBIX
KOHCYJIbTaI[ui

1-307

[P-xamepa KCM-3911(1);aTepaktuBHas cuctema Panasonik Elite Panaboard
Vivitek D525ST(1);Kommnsrotep (cuct.omok [I1DBM Kunamac 15-8400,mMoHHTOD
Dell 23,8" xnaB.,mpimb Logitech)(1);Kommnbrotrep B coope USN Business SL i5
500GB(9);MexcereBoii sxpan D-Link DFL-210(1);BeraucnurensHbrit
neHTp;HopMamoHHbIC CTEHABI - 8 IIT.;KOMITICKT JUIICH3UOHHBIX TIPO-
rpamm;CTOJIBI, CTYJIbSI

JlaGoparopus —
OCHaIlleHHas J1abo-
patopHbIM 000pY-
JOBaHHEM, B 3aBU-
CHMOCTH OT CTerle-
HH CJIOKHOCTH.
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6 | 1-321 IP-kamepa KCM-3911(6);Jlamna ¢ opiHUHAIBHBIM MOJLYJIEM JJIS TPOEKTOpa IHomemenus ans
EPSON EB-X12(1);Monutop XK Acer V22 3HQBB(1);Hoyr6yk Sony Vaio Sve | xpaHeHus u mpo-
1713E1R/B(1);Ceprep INTEL(1);Cepsep Intel(1);Ceprep Kiamac(1);Cepsep B (bUmaKTHIECKOTo
coope INTEL SR2612URR(1);[1Ikad MOHTaXHBIH TeIeKOMMYHHUKAIIMOHHBIA 19" | 0OCITy)KHUBaHUS

HanoJsHEIHA (600*1000*2055)(1);Ikad(p1) 11 XpaHSHUS y4aeOHOT0 000py-
JIOBaHHs
7 | 1-505 ABtomaTtusupoBanHoe pabouee Mecto (APM)(7);CTombl, CTYbs JlaGoparopus —

OcHareHHas 1abo-
paropHbIM 000pY-

JOBaHHEM, B 3aBU-
CHMOCTH OT CTere-
HH CJIOKHOCTH.

7.2. TlepevyeHb JUNEH3NOHHOTO H CBOOOIHO PACIHPOCTPAHSIEMOro NMPOrPaAMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBbIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMIIJIMHBI

No JInuen3noHHast YyucToTa
nr; Haumenosanue I10 (PEKBU3UTHI JTUIEH3UH,CBUACTEIIHCTBA O TOC. PETUCTPALIUU U
) T.I1., CPOK JICUCTBHUS)
1 AVP Kaspersky Lab Jara Beigaun nunensuu 18.01.2013
2 &ﬁfé(ﬁ(l)’;(z)f;s;mnal Plus 2010 Jara Bergaun nmunen3uu 26.11.2012
3 | Windows Professional 8 Russian Jara Bernaun munensun 16.12.2012

8. Opranusanus o0y4eHus JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM 310POBbS

Jlis U1 ¢ orpaHUYeHHBIME BO3MOKHOCTSIMH 3/10pOBbs, 00ydaroluxcs 1Mo JaHHON o0pa3oBaTesb-
HOU mporpamme, pa3padaThiBaeTCsi MHANBUAYAbHAS MIPOrpaMMa OCBOSHHUS AUCIUILTUHBI C YIETOM OCO-
OCHHOCTEH MX MCUXO(U3UUECKOTO Pa3BUTHUS, X WHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS 3/10pPO-
Bbsl.
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®opma Ne VJI-1

CBEJEHUA
00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

HaumenoBanue aucuumiunbl; (341) HedrerazonpoMseICIioBast T€0JIOTHS

Hanpasnenue noarorosku (cnenuansHocts): 21.05.06 HedrerazoBble TeXHUKA M TEXHOJIOTHH

HaHpaBHeHHOCTLi crienyajan3anus ((P33Da6OTKa W SKCILIyaTanus He(bTSIHBIX H Ta30BBIX MECTOPOKICHUI

®dopma 00ydeHUs: OUHAS; 3a0YHAS;

Kagenpa, obecrieunBaromias npenoaaBaHyie JUCUUILIMHBI: Pa3Beika U pa3padoTka HeTIHBIX 1 Ira30BhIX MecTopoxkaeHui (PPHI'M);

Cemect | |
s o 2. = % S
- 5 ° 2g§¢E s £
Aa3HAUCHUEC €0- 9} o =R
Tun Y s| 5|8 Bubnuorpadguueckoe onucanue o T EEE 22
HBIX U3JIaHUU =l g F = 3= o g e 2
o 1 o o jas) —8-1 =
° = S < (S E“ O D o
=7 S S8
o < > M Lg
1 2 3 4 |5 6 7 8 9
OcHoBHas U~ i m3y4ueHns Teopun; 6 6 | CepebpskoB A. O. I[TpoMBICIIOBBIC UCCIIEIOBAHMS 3aJIekKel HEPTH U Ta3a: 1 http://www.e.lanbook.com | 1.00
Teparypa yaebHoe mocobue / A. O. Cepebpskon, O. U. Cepebpskos. - CaHKT-
[etepOypr: Jlans, 2016. - 240 c.
OcHoBHas U~ i m3y4ueHns Teopuu; 6 6 | KoBemnmkos A. E. I'eonorust HedTH n raza: yue6Hoe mocodme / A. E. Ko- | 1 http://www.e.lanbook.com | 1.00
Teparypa BemHUKOB. - Tomck: TITY, 2011. - 186 c.
OcHoBHas - JJis BBITOTHEHUS 6 6 | Hedrerazonpomeicnosas rejiorus : yaeoHoe nocodue / FO. f. bonpmakos, | 1 http://www.e.lanbook.com | 1.00
Teparypa CPO;Ins u3yuenus teo- E. IO. Heénosa, M. JI. 3aBatckuii. - Tromens: TUY, 2020. - 118 c.
pu;

[Tpumeuanue — I'padsr 1-5,8 3anonssiores kadenpoii, rpadet 7 1 9 - GubanoTexoit
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00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

CBEJEHUA

Haunmenosanue aucuumussl: (341) HedrerasonpoMbIciioBasi T€0JIOTHS

Hamnpasienue noarorosku (cremuansaocts): 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTHH

Hanpasnennocts cenmanu3anus «Pa3padoTka v SkcruTyataius HeTIHBIX U Ta30BbIX MECTOPOKICHHIN

®dopma 00ydeHUS OUHASA; 3a0YHA;

Kadenpa, obecnieunBaromias npenoaBaHue AMCUUILIMHGL Pa3Benka u pa3padoTka HeTAHBIX M ra30BbIX MecTopoxaeHuii (PPHI'M);

14012213

®dopma Ne VJI-2

Koin-Bo

Cemecr , © %
P 9K3. & c; = = é
X LS o S
= o) & © o m = o
Ha3nauenue yueOHbIX n31a- g ol 5 = X a= S 5
. w | T | 3 bubnuorpaduueckoe onucanue °l g8 o T 2o 2 5
HUU S| 2| = ) 5 e o 0 5 =0
z L ) 2 ) o 5 s 5
ol & | & [a = g 03 8 9
2| 8 S g FEQ 28
o o T > °©
1 2 3 4 5 6 7 8 9
Jost BeimostHeHust CPO; [ist BBI- 6 6 | HedrerasmpomsIcioBas re0JI0THs AJIS CIICIIHATUCTOB: YIeOHO-METOIUIECKOe 1 0 http://bibl.rusoil.net | 1.00
TIOJTHEHUS JTAOOPATOPHBIX padoT; nocobue /coct.: JI. B. [TerpoBa, M. B. I'optonoBa. - Yda : YTHTY, 2023. - 2,72
MG6.

Ipumeuanne — I'padst 1-5,8 3anomustorcs kadenpoii, rpadsl 6,7 1 9 - GubImoTeKoit
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IIpuioxenue b

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICIIIETO 00pa30BaHuUs
«Y puMCKHit TOCYTapCTBEHHBIA HEPTIHOM TEXHUIECKUN YHUBEPCUTET»

VTBEPXJALIO
Jupexrop OKTDJI

B.III. Myxamermux

27.06.2024

DoHJ OLIEHOYHBIX CpeacCTB MO Telcymeﬁ YCnneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTTeCTAllMi IO JUCHUIIJINHE

(341) HedrerazonpompicjioBasi reoJI0rust

Hanpagnenne noxrorosku (cnemuansaocts): 21.05.06 HedrerazoBble TEXHUKA U TEXHOIOTUH

Hanpasnennocts: CIIENUATIN3 AN ((P33D360TK3 W SKCILIyaTanus He(bTSIHBIX M T'a30BEIX MECTOPOKIACHHUI

YpoBeHs BeIcIIero oopa3oBanus: CIIENUATIUTET

®dopma oOyueHus: OUHAS; 3a0YHAS ;

Kadenpa, obecrieunBaromas npenoaapaHue IUCIUIITHEGL Pa3Belika U pa3padoTka HeTSHEBIX ¥ ra30BbIX MecTopoxaeHuii (PPHI'M);

TpynoemkocTs auctummmas:: 3 3.€. (1084ac)

OxTs6pbckuit 2024
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB

14012213

IToka3zaTenn nocTuxe- Bun
No Kontpomupyemsie paznenst | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
n/m (TeMbI) TUCITUTUTHHBI Tata o0y4eHus PesymsTat o0yuerms KOMTICTEHITHIA HHA PESYIIBTATOB 0CBOC- HOT'O
HUS KOMIETEHIIUH
CpeacTBa
1 OcHoBbI HedTETa30BOI reo- 3(TIK-1) ocHoBHbIe oHATHS U Tep- | [IK-1.1 CmocoGHOCTH Ha3bIBAET OCHOBHBIE Jlabopa-
JIOTUH MUHOJIOT U, UCTIOJIb3ye- | IPOBECTH I'€0JIOTUYECKUN | TEPMHHBI, HCTIONb3ye- TOpHas
MbI€ B He(DTEra3onpombIC- | aHAJIU3 MECTOPOXKICHHUS, MbIe B He(Terazomnpo- pabora
JIOBOM reosioruu; ()akTH- | OIIEHUTH KOJUIEKTOPCKHE MBICJIOBOH T'€0JIOTHH; [Tucemen-
YecKHe mapamMeTpsl pabo- | cBOICTBAa HEPTETra30BOrO | pacckas3biBaeT O GakTH- | HBIH U
THI [1JIaCTA IU1acTa, COCTOSIHUE U MIEP- | YECKUX MapaMeTpax pa- | YCTHBIM
CIIEKTUBHI PA3BUTHS MU- 0OTHI IIacTa orpoc
HEPaJIbHO-CHIPbEBOM 0a3bl Tect
paiiona pabot
Y(IIK-1) kadecTBeHHO U konmue- | [IK-1.1 CmocoO6HOCTH OIICHUBATh CBOWCTBA Jlabopa-
CTBEHHO OIICHUBATh MMapa- | MPOBECTH T'€OJIOTHUECKUN | MIACTOBBIX (DIFOUIOB U | TOpHAs
METpHI 3aj1eKel (CBOMCTBA | aHAIM3 MECTOPOXKACHHUS, UX 3HaUY€HUe Ipu pa3pa- | padora
TUTACTOBBIX (MITFOHJIOB, OLICHUTbH KOJJIEKTOPCKHE 00TKe ITucemen-
CTPOCHHE 3aJI)KEN U Me- | CBOWMCTBA HEPTETa30BOTO HBIU U
CTOCKOIUIEHMH), X 3Haye- | IU1acTa, COCTOSHUE U Iep- YCTHBII
HUE TpU pa3paboTKe U CHEKTUBBI Pa3BUTHS MU- orpoc
3¢ (HEKTUBHOCTH T€OJIOTO- | HEPATLHO-CHIPhEBOH 0a3bl Tect
pa3BeOYHBIX pPaboT pariona pabot
2 OcHoBBI HedTEra30mpo- B(IIK-1) Metonamu ananusa napa- | [IK-1.1 CmocoGHOCTH aHaM3upyeT napamerpsl | Jlabopa-
MBICJIOBOM T€0JIOTHH METpPOB PabOTHI 3aJI€KU U | IPOBECTU T'€OJIOTHUECKUN | paOOThI 3aJIeXKH U IjIa- TOpHas
IUIacTa MpH pa3paboTKe | aHaIM3 MECTOPOXKICHUS, CTa IpHu pa3padboTKe pabora
MECTOPOXKICHUM OLICHUTDH KOJJIEKTOPCKHE HeTAHBIX MecTopoxae- | [lucemen-
CBOicTBa He(hTEra3oBOro | HUU HBIN 1
I1acTa, COCTOSIHUE U TIep- YCTHBIN
CIIEKTUBHI PAa3BUTHS MU- orpoc
HEPaJIbHO-CHIPbEBOM 0a3bl Tect
paiiona pabot

2. Hepeqem, OHCHOYHBIX CPEACTB AJIfl TEKYHICIro KOHTPOJA H leOMC)KyTO‘IHOﬁ aTTeCTAllMU IO JUCHUIIJIMHE

| n/u | Bux ouenouno- |

Kpatkas xapakTepHuCcTHKa OIICHOYHOTO CPEJICTBA

[TpencraBieHre OIICHOYHOTO CPE/I- |

[Ikana orneHKH

13
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IO CPEJICTBA

ctBa B poHIIE

2

3

4

5

JlabopartopHnast
paborta

CpenctBo NpoOBEPKH YMEHUM MTPUMEHSTh MOJTyYCHHBIE
3HaHUS 10 3apaHee ONpeAeICHHOW METOANKE ISl pe-
LIeHMs 33/1a4 WK 3aJJaHui 110 JIabopaTOPHBIM UCCIIe-
JOBaHUAM

Tewmsl, 3a1aHus 711 BBITTOJTHEHNUS J1a-
060paTopHBIX paboT; BONPOCHI U Tpe-
OOBaHMUA K UX 3aIUTE

OLIEHKA «OM.IUYHOY BBICTABIIAETCS 00y4a-
IOIIEMYCS, €CITU 3aJaHHE BBITIOJIHEHO B
ITOJITHOM 00bEME U JaHbI OTBETHI Ha BCE
YTOYHSIOIINE BOTIPOCHI

OIICHKA «XOPOUL0» BBICTABISIETCS 00yUaro-
MEMYCsl, €CIIY 3a/IaHKE BBIOJIHEHO B TI0JI-
HOM 00BbEMe, HO €CTh HEKOTOPBIC HETOYHO-
CTH B M3JIOKCHUU MaTepHraja

OLIEHKA «V0061em8opumeabHo» BbICTaBIIA-
eTcsa o0ydJaronieMycs, eciy 3alaHie Bbl-
ITOJIHEHO HE B IOJIHOM 00BbeMeE, HO OoJiee
II0JIOBHHBI 3aIaHUI BEIIOIHEHO

OLICHKA «HEY006/1eMEOPUMENbHOY BBICTAB-
JsieTcsl 00yJaroIeMycsl, €CIIM 3aJJaHUe He
BBIITOJIHEHO MJIM BBITOJIHEHO MEHEE I10JIO-
BUHBI 3aJaHUI

IInceMeHHEbIi U
YCTHBIH OIIPOC

OneHoyHOe CPenCTBO IS TEKYIETO KOHTPOJIA yCIIe-
BAEMOCTH U IPOMEKYTOUHOMU arrecrauuu. [lo3Bomser
BBISIBUTH U BOCIIOJHUTH IPOOEBI B 3HAHUAX; TOBTO-
PUTh, 3aKPENUTh, CUCTEMATU3UPOBATh MaTEpHall,
OLICHUTb 3HAHUs, YMEHUS, TCOPETUUECKNE U TIPAKTH-
YeCKHe HaBBIKU; ONPEAEIUTh YPOBEHb CPOPMUPOBAH-
HBIX Y CTYJIEHTOB KOMIIETE€HIIMH 10 JUCLUILUINHE (MO-
JyJTi0)

COBOKYITHOCTh BOIIPOCOB, 3aJIaHH,
yIPaXHEHUH, TECTOB JUIsl BHIIIOJIHE-
HUSI KOHTPOJIBHBIX paboT, TOMaITHUX
3aganuii, PI'P u unpIx y4eOHBIX pa-
6ot. KoMruiekT OUIeTOB IJIsl TEKY-
1IeH ¥ IPOMEXYTOYHOU aTTeCTalluu

OLICHKA «OMIUYHOY BBICTABIISIETCS 00yya-
IOILIeMYCsl, €CIU 00y4aloIUiCs OTBETHI Ha
BCE BOIIPOCHI B OJIHOM 00beMe

OLICHKA «XOPOuUi0» BBICTABIISIETCS 00ydaro-
meMycs, ecJI 00yJaroIuiCcst OTBETIII HA
BCE BOIIPOCEHI, HO C TOMOIIBIO YTOYHSIO-
IIMX BOIIPOCOB IIPENOAABATEIS WK Ya-
CTUYHO HE OTBETHJI Ha OJIH BOIIPOC
OLICHKA «y00671eme0pUmenbHo» BbICTaBIIA-
eTcsa o0yJaroneMycs, ey 00yJaroIuics
HE OTBETHJI Ha OJIMH BOIIpoc Ouiera
OLICHKA «Hey0081emB0pUmenbHO» BEICTaB-
asercst o0yJaromemMycs, eciy o0yJaro-
muiics He OTBETHJI Ha JIBa Bolpoca Omera

Tect

CucreMa cTaHAapPTU3UPOBAHHBIX 3aJJaHUM, TO3BOJIS-
I0111asi aBTOMATU3UPOBATh NPOLIEYPY U3MEPEHUS
YPOBHS 3HaHHH U YMEHUN 00y4aromerocs.

doHI TECTOBBIX 3aIaHUMN.

OLICHKA «OMIUYHO» BBICTABIISIETCS 00yya-
IOILIEMYCsl, €CIIU PaBUIILHO OTBEYECHO HA
91 % u Gomnee BOMPOCOB TeCTa

OLICHKA «XOPOUL0%» BBICTABIACTCS 00y4aro-
IIeMyCsl, €CJI IPaBHIGHO OTBEYEHO HA 78
% BOIIPOCOB

OLICHKA «Y0081eME0PUNenbH0» BEICTABIIS-
eTcst 00yJarommemMycsi, €CIIM IIPaBUIEHO
oTBeueHo Ha 61 % Bompocos

OLICHKA «HEYOO0B8IeMBOPUMENTbHOY BBICTAB-
aseTcst 00y4aronemMycs, €y NpaBUIbHO
OTBEUEHO MeHee ueM Ha 61 % Bompocos

14
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa3oBaHuUs
«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aa4, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUl):

1. ITpeamet "HedTerazonpomMeicioBas reosiorus", ero 3HaueHue B HapoJHOM Xo3siicTBe. [lonsTre o kay-
CTOOHMONHTAX.

. XUMUYecKHe 3JIEMEHTHI U COeIMHEHUS B cOCTaBe He(DTH U Ta3a.

. dusnyeckue cBoiicTBa He(TH. MIX KONMMUECTBEHHAS OIEHKA U TPE/IEIIbl H3MEHEHUSI.

. Kimaccudukanum medreit.

. XuMHueckuit coctas raza. 'pynmsl Y B-HBIX ra30B 1 0COOEHHOCTH MX COCTAaBA.

. Pu3nyeckue CBOMCTBA rasa.

. Kongencar. Tumnel koHaeHcara. XMMHYECKUI COCTaB KOHIEHCATA.

. [Ipuponnbie HedTsAHBIE ONTYMBI. DHU3NUYECKHE CBOWCTBA OUTYMOB.

9. Opranudeckoe MpoucxoxaeHne HeTu. BepTukanbHas HHTEHCHBHOCTh HeTera3000pa3oBaHusl.

10. Heoprannueckoe mpoucXoxaeHIEe HEPTH.

11. ITopons! komeKkTOpsl. MIX XapakTeprcTuKa U KilacCu(pUKaius.

12. TTopuctocTh TOpHBIX TOPOI. Bumbl mopucroct. KoadgduiueHT moprucToCcTr 1 peAeIibl €ro H3MEHe-
HUS B KOJUJIEKTOpax.

13. IIpoHHIIaEMOCTh KOJIEKTOPOB, €€ BUAbl. Koad puimeHT npoHuiiaeMocTu.

14. BogHo-He(TH-Ta30HACKIIIEHHCOTh TOPOI-KOUIeKTOpoB. [ToHATHE 006 OCTaTOYHOI BOJE.

15. Tlokpeimku 3anexeit HedTH U Ta3a. Mx xapakTepucTuka U KiracCu(puKaIusl.

16. IlonsATre 0 NpUpPOAHBIX pe3epByapax. THUIbl IpUPOIHBIX pe3epByapoB. CxeMbl IPUPOIHBIX PE3EPBY-
apos.

17. JloBymiku HedTH 1 Ta3a. CXeMbl JJOBYIIEK PA3IUYHBIX KIACCOB.

18. Murpanus Hed T u raza. OCHOBHBIC ITyTH, (AKTOPBI U BHIBI MUTPAIIHH.

19. ®opmupoBanue ckorieHnid HeTH U raza. [IpuHuun nuddepeHnanIbHOro yaaBIuBaHusl.

20. Pa3pymenue ckorieHuit HeTH 1 ra3a. [ pynmsl mporieccoB pa3pylieHus CKOIIeHnid HeTH U rasa.
21. TlonsTue o 3anexxax HepTH U raza. Cxema 3a5exHu u ee aneMeHThl. Knaccudukanuu 3anexeit mo
CJI0)KHOCTHU CTPOEHHUSI U COOTHOLIEHUIO 00BEMOB 3aHMMAEMBbIX Ira3000pa3HbIMU U JKUJKUMHU YTIIEBOJOPO-
JaMH.

22. I'enetnveckas kinaccudukanms 3anexeit HegTu u raza A.A. bakuposa.

23. Mectopoxaenust HehT u ra3a. Knaccugukaius mectopoxaeHuii HeTu u rasa.

24. IlonsTue o 30He HedTerazoHakoreHus. Kinaccudukanus 30H HeTera30HaKOIUICHHS TI0 IPUYPOYCH-
HOCTH K Pa3U4YHbIM TUIIAM JIOBYIIIEK.

25. IlonsTHe o 3amacax yriaeBoaopooB. Knaccudukanus 3anacoB HedTH U raza. [loxcuer 3amacos yriie-
BOJIOPOJIOB. MeTOIbI MozicueTa. [lonstre o Hedreoraaue. Bunast ko3 punneHToB n3BIeueHUs HEPTH.

03O\ WD B~ WD

[Tpumep OGunera Ha 3aueT

Y dumckuii rocyapcTBeHHbIN He(YTIHONW TEXHUUECKUH YHUBEPCUTET
Kadenpa pazseaxu u pazpab0Tku HEPTAHBIX U TA30BBIX MECTOPOKICHUN

buner x 3auety No 1
no qucuuruinHe «HedTerazonpoMeicioBast Te0IOTUs»
cnernanbHocTH 21.05.06 HedrerazoBbie TeXHUKA U TEXHOJIOTUH
cnennanu3zanus «Pa3paboTka 1 SKCIuTyaTaus HeTAHBIX U Ta30BbIX MECTOPOKIACHUI

1 IIpeamer "HedrerasonpomsbicioBas reojorus', ero 3HadeHue B HAPOJHOM xo3siiicTBe. [loHsATHE 0 Kay-
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CTOOMONUTAX.

2 IlopucrocTh TOpHBIX TTOpoA. Buasl mopuctoctu. KoadpurmeHT mopucTocT ¥ mpeiessbl ero n3MEHEHUS
B KOJUUIEKTOpAX.

3 I'enetnyeckas knaccudukamms 3anexeit HedpTu u raza A.A. bakuposa.

3awm. 3aB. kadeapoir PPHI'M O.A.I'pe3una
CocraBui ct.1p. M.B.I'oproHona

8. buTyMbI IpUPOHBIE COCTOSAT U3 BHICOKOMOJIEKYJISIPHBIX YTJI€BOJOPOIOB U TeTePOATOMHBIX (KHUCIIO-
POIHBIX, CEPHUCTHIX, a30TUCTHIX, METAILICOJCPIKALINX ) coeNMHEHUN. DU3NKO-XUMHUECKUE CBOICTBA OU-
TYMOB MIPUPOAHBIX: KOHCUCTEHIUS — OT BA3KOKUIAKUX (MalbThl) 10 PHIXJIBIX (TYMUHOKEPUTHI); IIIOT-
HOCTB COOTBETCTBEHHO OT 965 1o 1500 xr/m3; Temnepatypa pazmsardyerus ot 35°C (MaJIbThl) 10 HEIUIaB-
KHX (KE€PUTBI, aHTPAKCOIUTHI, TYMHUHOKEPHUTHI); paCTBOPUMOCTH B Xjiopodopme ot 100% (ManbThl, ac-
(basbThI) 10 HEPACTBOPUMBIX (AaHTpPaKCOIUTHI). KitaccupukamoHHble TpaHULBI U1 PACTBOPUMBIX OUTY-
MOB MPUPOJHBIX OMPEAETSAIOT MO COAEPKaHUIO Macen: ManbThl 65-40%, acdanbtel 40-25%, achanbTUTHI
25-5%; nns HepaCTBOPUMBIX OUTYMOB — IO TapaMeTpaM 3JIEMEHTHOI'O COCTaBa U ONTUYECKUM JaHHBIM.
J171s1 HEKOTOPBIX pa3HOCTeH achaabTOBBIX OMTYMOB MPUPOJIHBIX XapaKTepHa 0000MEHHOCTH cepoit 10-
15% u 6onee (THOKEPUTHI, KUCKEUTHI), a Takxke metamuiamu (V, Ni, U, Co, Mo, Rb, Ge u ap.). U3BecTHBI
MIPOMBIIIIJICHHBIE BaHAAUEBO-OUTYMHBIE MECTOPOKICHUS (Harpumep, B Ilepy ¢ coneprkanuem B 301
V205 no 65% u NiO — 7,5%), ypan-outymusie Mmectopoxxaenus (Ha ruiato Konopamgo, CIIA) u ap. dns
psiza MECTOPOKIECHUIN XapaKTEepHO HAIMYKE 3aJIeXkKel ¢ pa3IMYHBIMU [0 COCTaBy OMTYMOB HMPUPOTHBIX
(HampuMep, 030KEPUTOB U MaJbT, ac(PagIbTOB U KEPUTOB U JIp.).

OnemenTtHbI cocta (C, H, O, S, N) onpenensieTcs MOJTyMUKPO- 1 MAaKPOMETOJIOM, COKUTAHUEM; METAJLITBI
B OMTyMax yCTaHABJIMBAIOTCS METOAAMHU KOJIOPUMETPHUPOBAHUS, CIIEKTPOCKOINH, HEUTPOHHO-
aKTUBALIMOHHBIM U JIp., PYMIIOBOM COCTaB — METOJaMH BOCXosuiei xpomaTorpaduu u ap. M3ydenue
HEPAaCTBOPHMBIX U HETUIABKUX PA3HOCTEH TBEPABIX OMTYMOB MPUPOAHBIX OCYIIECTBISETCS HHPpaKpac-
HOM CIIEKTPOCKONHEN (AMarHOCTUKA XUMHUUECKON CTPYKTYpHI BEIIECTBA) U METO/IaMH yriieneTrporpadu-
YEeCKUX UCCIIEeIOBAaHUH (Ompe/esieHrne oTpaXkaTeIbHON CITOCOOHOCTH | MOKa3zaTess mpenomMieHus). s
HEKOTOPBIX 00JIaCTEH MCIIOJIb30BaHUsI OUTYMOB MPUPOIHBIX (HAIPUMeEp, B JOPOKHOM CTPOUTEIILCTBE)
OTIpEIeNIAI0TCS TICHETPALUs, TEMIepaTypa IUIaBJICHHS, PACTSHKUMOCTD, a[ire3us, Kore3us 1 Jp.

butymbl npupoaHbie QOPMUPYIOTCS B pe3yJIbTaTe MPOLIECCOB: a) OMOXUMUYECKUX U XUMUYECKOTO OKHC-
neHus HedTel B 30He THIIEpreHes3a ¢ 00pa3oBaHHEM psijia ac(haabTOBBIX OMTYMOB MPUPOTHBIX (MasibTa
achanbT achaabTUT OKCUKEPUT TYMHUHOKEPHT); 0) KOHIIEHTPUPOBAHUS ac(haibTOBO-CMOIMCTBIX BEIIECTB
3a cu€T HapYIICHUsI PABHOBECHOT'O COCTOSIHUS B KOJJIOMAHOM cucTeMe He)TH ¢ BOSHUKHOBEHHEM ac-
(hanpTOB, achaaIbTUTOB, PEXKE MaJIbT; B) IPUPOIHON MeachanbTu3anuu He)Tel B 3aIeKax ra3oM WIH
NETKUMHU METaHOBBIMH YTJIEBOJAOPOAAMHU C (POPMUPOBAHUEM TBEPIBIX OUTYMOB MPHUPOIHBIX — acdalib-
TeHHUTOB (OT acdanbTa 10 KEPUTOB); T) TEPMAITBHOTO MeTamop(du3Ma (KOHTAKTOBOTO MIT THAPOTEPMAaITb-
HOT'0) CMOJIUCTBIX He(Tel 1 acambTOBBIX OUTYMOB MPUPOIHBIX ¢ 00pa30BaHUEM KEPUTOB, AaHTPAKCOJIU-
TOB, He(PTSIHOTO KOKCa; 1) nuddepeHImaniy BhICOKO-mapaGuHUCTHIX He(TEH P MUTPAIIMH C BOSHUK-
HOBEHHEM 030KEPUTOB; €) IECTPYKIIMHA OPTaHNYECKOTO BEIIECTBA B YCIOBUSAX KOHTAKTOBOTO U JMHAMO-
Metamopdusma ¢ popMupoBanreM OUTyMoB (HagTOon10B) achaabTOBOTO U apapuHOBOTO Psijia, Xapak-
TEPU3YIOIIUXCS CBOMCTBAMHU HE(PTAHBIX OUTYMOB.

12. EMKOCTB TOPOBOTO KOJUIEKTOPA HAa3bIBACTCS TOPUCTOCTHIO. I XapaKTepUCTUKU BEIIMYMHBI TTOPH-
CTOCTH ynoTpeoseTcss Kod)PHUIMeHT, KOTOPBII MOKa3bIBaeT, KaKyI0 9acTh OT 00Iero o0bemMa mopo bl
COCTaBIISIET MOPBHI.

Paznuaaer o6myto, oTKpeITYIO U 3D PekTUBHYIO oprucTocTh. O0mas (moHas abCcoMoTHAS ) TOPUCTOCTD -
3T0 00BeM Bcex mop B mopojae. CooTBeTcTBEHHO KO PHUIMEHT 00IIIel MOPUCTOCTH MPEACTaBISET COO0M
OTHOIIIEHHE 00beMa BceX Mop K 00beMy nmopoabl. O01Iast TOpUCTOCTH onpeaensercs no Gopmyne 1.
m=V1/V2*100 (1)

rae V1 — obmuit o0beM Beex mop B mopojie, M3; V2 — o0beM moposl, M3.

Omna BbIpa)kaeTcs B MPOLEHTax (KOA(PPHUIIMEHTH TOPUCTOCTH B JIONSAX €AMHHUIIBI).
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[Tpu IpOMBIIIIICHHOH OIIEHKE 3aJIeKu HE(PTH U ra3a MPUHUMASTCSI BO BHUMAaHUE OTKPHITAst TOPUCTOCTb.
OTKpBITasi HOPUCTOCTh, 3TO 0OOBEM TOJIBKO T€X MOP, KOTOPBIE CBA3aHbI, COOOLIAIOTCS MEK Y coboi. OHa
xapakTrepusyercs K03(hGpUineHToM OTKpBITON MOPUCTOCTH - OTHOLIEHHEM cyMMapHoro oosema (V0) oT-
KPBITBIX TIOpP K 00BeMy 00pa3iia mopost (V2).

B HedTsHOM reonoruu HapsAAy ¢ MOHATUAMHU OOINAsk M OTKPBITas HOPUCTOCTh, CYIIECTBYET MOHATHE d(-
¢bexTuBHAs MopucTocTh. OHA OIpeeNseTcs] HATMYUEeM TaKUX MOp, U3 KOTOPhIX He(Th MOKET ObITh U3-
BJIeueHa mpu paspadoTke. HeadpekTHBHBIMU CUMTAIOT CYOKAMUIAPHBIE H U30JIMPOBAHHBIE TTOPHI.
Koaddurnmenrom a¢dexruBroit mopucroct (Kad) HazpiBaeTcs oTHomeHne oobema nop (Vad), uepes
KOTOpPBIE BO3MOKHO JIBH)KEHUE HE(DTH, BOABI MJIH ra3a MPH ONPEACTICHHBIX TEMIIEpaType U IpaJiueHTax
naBieHus kK 00bemy (VooOp) obpasma roproit moposast (Kagp=Vad/Vobp). B npaktuke reosoropaspenou-
HBIX paboT ko3P PuIMEeHT 3¢ (HEKTUBHOM MOPUCTOCTH OIIPENENAETCS KaK pa3HOCTh OTKPBITOW MOPUCTOCTH
1 ocTaTouHO# BogoHackimeHHocTr mopo: (Kagd = Ko - OB), rne Kad, ato koadpdurment addexruBHoi
nopucroctd, Ko — koadpuimenT oTkpbIToil mopuctoctd, OB — 0cTaTOYHAs BOJOHACKIIIEHHOCTD. [1pes-
roJiaraeTcs, 4YTo OCTaTOYHas BOJia MPUYypOUYeHa K CYOKanMIIIPHBIM KaHajlaM U [0 BTOPHUYHBIM HOBOOO-
Pa30BaHUSAM TIMHUCTBIX MUHEPATIOB, TAKUX KaK KAOJHHHT.

Taxum 06pazom, Mo 3¢HEKTUBHON OPHUCTOCTHIO HEPTECOIEepKAIIEH TOPOIbI TOHUMAETCS] OTHOIIICHUE
o0beMa TMop, Yepe3 KOTOphIe BO3MOXKHO JIBIKEHHE HETH, BOJIBI WIIM Ta3a MIPU OTIPEIeIeHHBIX TeMIepa-
Type ¥ TpajiueHTax JaBJICHMUS.

JUist TOpOo, COCTOSANINX M3 HEOAUHAKOBBIX 110 pa3Mepy 00JIOMKOB (KOHTJIOMEPATOB, IIMHUCTHIX Tecya-
HUKOB), IOPUCTOCTH PE3KO CHMXKAETCS, TaK KaK MEJIKHE 3epHa 3alOIHSIOT MPOMEKYTKH MEXY KPYITHBI-
MU 3€pHAaMH, YMEHBIIIas TEM CAMbIM 00HEM TOPOBOT'O MPOCTPAHCTBA.

BenuunHa nmopuctocTy TOpHBIX MOPo MoxeT gocturath 40%. Tak, ra30HOCHBIE alEeBPOJIUTHI (ATEBPUTHI)
MecTockorieHnid CTaBponoibs uMeroT nopuctocts 30-40%. Haubonee pacnpocTpaHeHHbIE 3HAYESHUS
MOPUCTOCTH HE(TEHOCHBIX MecyaHukoB Pycckoil mnatdopmsl coctaBisitoT 17-24 %.

ITpu pa3paboTKe MECTOCKOIUIEHUI He()TH U Ta3a MPUMEHSIOT HCKYCCTBEHHbIE METObI YBEIMYCHHE TO-
PHUCTOCTH MyTEM TUIPOpPa3pbIBa U BO3ACHCTBHSI Ha TUIACT COJISTHOM KUCIOTOM, UTO MPUBOAMT K pazpyliie-
HUIO TIEPErOPOJIOK MEX/TY MOPaMH U PACHIMPEHHUIO TPEIIUH.

[TpuHIMI KOJIMYECTBEHHOM OLIEHKH €MKOCTHBIX CBOMCTB KapOOHATHBIX (TPEIIMHOBATHIX U KABEPHO3HBIX )
MOPO/J] TAKHE Ke, KaK U 0OJIOMOYHBIX.

13. IlpoHuiiaeMoCTh, 3T0 Ba)KHENIIHI IMOKa3aTeb KOJJIEKTOPA, XapaKTEPU3YIOLUI CBOMCTBO TIOPOIbI
MIPOITyCKaTh uepe3 ceOs KUAKOCTh U Tas.

[TpoHMIIaEMOCTHIO Ha3bIBAIOT CBOWCTBO TOPHBIX MOPOJ MPOMYCKATh CKBO3b CE0s1 )KUAKOCTH U Ta3bl IPU
HaJIMYUU Tepenaja JaBieHHUs.

[TpoHHIIaEMOCTh 3aBUCHUT OT TaKuX (PaKTOPOB; KaK XapaKTep MPOSBICHUS BTOPHUHBIX UJIH MOCTCEANMEH-
TalMOHHBIX MPOLIECCOB, 3aBUCUT OT CTPYKTYPBI TOPOBOTO MPOCTPAHCTBA, CTENIEHU OTCOPTUPOBAHHOCTH
00JIOMKOB, pa3Mepa 3epeH, B3aUMOPACIIOI0KEHNE YACTHULI, YKIaJAK1 00JIOMOYHOTO MaTepHasa.

B mexnaynaponnoii cucteme CH 3a eAMHUIY TPOHUIIAEMOCTH B 1 M2 IPUHUMAETCS MPOHUIIAEMOCTh Ta-
KO mopucToi cpeabl, mpu GUIbTpaluy uepe3 odpaszer KoTopoi miomansio 1| M2 u anmuHo# 1 M npu me-
penane maienus 1 [1a pacxon sxuakocTtu Bsa3kocThio 1 [1a*c coctaBnsier 1 m3/c. Eqununnei namepenus
MIPOHUIIAEMOCTH SIBJISIETCS KBaApaTHBIA MeTp (M2). Yaie Bcero /it 0003HaYSHHSI TPOHUIIAEMOCTH TIOPOA
UCIOJIB3YIOT MUKpOMETP (MKM2). OOBIUHO JIJIs1 OLIEHKH MPOHUILIAEMOCTH MOJB3YIOTCS MPAKTHUECKOHN e/11-
uutei Jlapcu, koropas npubnm3utensHo B 1012 pa3 MeHbIIe, 4eM MPOHUIIAEMOCTh B 1 M2, WJIM MUJUTH-
napcu (M/[]). 3a equauniy nponunaemoct B 1 Jlapeu (1 ) npuHEMarOT TPOHUIIAEMOCTD TaKOW MMOPUCTOM
cpenbl, pu GuIbTpanuy yepes3 oopaszer] KOTopo Iiomaapio 1 cM2 u AmuHOM 1 M mpu nepenase aaBie-
HUs 1 Kr/cM2 pacxo )KUJIKOCTH BSI3KOCThIO 1 cm3 (caHTuimyas) coctasisieT 1 cm3/c. [Iporumiaemocts 3a-
BUCHUT OT pa3Mepa 1 KOH(PUTypaIiu 1op (BeIMUUHBI 3€pHA), OT IUIOTHOCTH YKJIAJIKU M B3aMMHOTO PacIio-
JIO’)KEHUS YaCTHll, OT TPEUIMHOBATOCTH NMOPoA. B HacTosIIee BpeMs MPOUCXOIUT MOCTENEHHBIA IEPEX 0T
Ha HOBYIO €JMHUILY Pa3MEPHOCTH, PaBHYIO MUJUIMAPCH, 3TO 10-3 MKM2.

Komnnekropckue cBoiicTBa HeTEra30HOCHBIX MJIACTOB OUYEHb YaCTO PE3KO U3MEHSIIOTCS Ha HEOOIBIINX
pacCTOSIHUSAX B OJHOM U TOM 3Ke Tiacte. Jlaxke B mpeenax 0HOro HeOOIbIIOro o0pasiia Hopos! pazMep
OTJENbHBIX MOP CHIIBHO KOJIeOeTcs. XapaKkTep CTPOSHHS U pa3Mep MOp OKa3bIBaIOT OOJIBIIOE BIUSIHHUE
Ha JIBUKEHUE )KUKOCTEH U ra3a B HE(TSIHOM IJIaCTe ¥ Ha BEIMYMHY KOd(PUIIMEHTA U3BJICUCHUS HEPTH
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u3 Heap. [IpakTuyecku Mo cyOKamuIIIPHBIM [TOpaM XHUJIKOCTh HE TiepeMenaercs. B Takux mopax Mex-
MOJIEKYJISIPHOE MIPUTSKEHNUE ObIBAET HACTOJIBKO BEJIMKO, YTO [ IEPEMEIIEHUS )KUIKOCTH TpedyeTcs
Ype3MEepHO BBHICOKUI Tiepenasl AaBJIeHHs, OTCYTCTBYIOLINH B IUIACTOBBIX yciaoBUsX. biaronapst Mexmore-
KYJIIPHOMY IPUTSKEHUIO TOBEPXHOCTh MUHEPAJIbHBIX YaCTULl OOBOJIAKUBACTCS CIIOEM KPEIKO CBA3aHHOM
BOJIbI. DTO BOJIa IOYTH MOJHOCTHIO 3aKPHIBACT MIPOCBETHI CYOKANMMUIUIPHBIX MTOPOBBIX KaHAOB. [lopoisl ¢
TaKUMU II0PaMHU UMEIOT a0COJIIOTHYIO IPOHUIIAEMOCTh MeHee 1M/[ 1 He PeCTaBIsAI0T IPOMBIIIUIEHHOTO
3HAYEHUS.

CymecTBYIOT pa3iaMyuHble CXeMbl KJIacCU(UKALUU TOPOI-KOJIEKTOPOB.

B nocnennee Bpemst IIMpoKoe NpUMEHEHHE TOTyqniia Kiaccu(puKanus necyaHo-aJeBpPUTOBBIX KOJIJIEKTO-
poB, npenoxxkenHas A.A. XaauabsM (Tadu. 1). CoriacHo 3To# KiaccuuKaIuy BBIACISIETCS MeCTh Kiiac-
COB KOJUIEKTOPOB, Pa3IMYaAIOLINXCs 10 IPOHUIIAEMOCTH U EMKOCTH.

N3yueHne KOIEKTOPCKUX CBOWCTB IIACTOB IPOBOAUTCSA IO 00pa3liaM KepHa, MaTepuanaM IpOMBICIOBO-
reo(pU3NIECKUX UCCIIEOBAHUI U IO JAHHBIM UCTBITAHUS CKBAXUH Ha MPHUTOK.

BaxxabIM nokazateiieM siBiIeTCsl abCONMIOTHAs IPOHUIIAEMOCTb, 1101 KOTOPOI MOHUMAIOT TaKYI0 IPOHU-
[[aeMOCTb MTOPUCTOM Cpe/Ibl, KOTOpas ONpeieieHa Py ABWKEHUN B HEW JIMIIb OJHOM KaKoH-In00 ¢a3bl
(raza WM OJHOPOAHOM KHUJIKOCTH), XUMHUUYECKH MHEPTHON MO OTHOLLIEHHIO K ITOPOJIE, TP YCIOBHUHU OJI-
HOTO 3aII0JJHEHUS IOPOBOIO IPOCTPAHCTBA I'a30M MJIH JKUIKOCTHIO.

Ecnu B mopoBOM IpOCTpaHCTBE YCTAaHOBJIEHO 0oJiee 0HOr0 (hIrouAa, TO MPOHULAEMOCTb 110 KOHKPETHO-
My ¢uronny HazbiBaeTcs 3QPeKTHBHON. OTHOCUTEIbHAS TPOHUIIAEMOCTh B 3TOM CIIy4ae ONpeaesisieTCst
Kak oTHomIeHne 3(PeKTUBHON K aOCOMIOTHON MPOHUIIAEMOCTH TSt (IIFOMAA MPU JJTAHHON HACBIIIEHHO-
cTu. B mpakTuke reosoropa3BeiouHbIX padoT 00BIYHO MpUMeEHseTcs kiaccudukanus A.A. XaHuHa
(tabm. 1), pexxe knaccudukanus K.W. barpuninesoii (tad:m. 2).

Eciu A.A. XanuH BbienseT 6 KjgaccoB MOpoa-kouiekTopos, To K.M. barpuHiesa BeiienseT 7 KiaaccoB
MOPOJ-KOJUIEKTOPOB. COBMECTHO MOPUCTOCTh U IPOHULIAEMOCTH UMEHYIOT (DMIIBTPALIMOHHO-
€MKOCTHBIMHU CBOMCTBAMHU MOPOA U COKpaleHHO 3anucbiBaeTcss PEC.

Tecr.
[Tepedyens BonmpocoB (3a1ad, 3aAaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUN):

1. Ilpeamerom n3ydeHus: HE(PTEra30mpOMBICIOBON T'€0JIOTUH SIBIISIOTCS:

. anmexu  *

. TUTaCTHI

. MECTOPOXKICHHS

. MOJIE3HbIE HCKOTIAeMbIe

. He(TH

2. I'me Obla cocpenoToueHa n00bua Hedtu B I mepuos pa3BuTus HePTEra3onpoMbICIOBON T'€0JIOTHH:
. AMNIIIEepOHCKUN MOTYOCTPOB U MAUKOTICKUMA palioH  *

. Ypan

. 3anagnas Cubupn

. UYeuenckas Pecriybnmka

. Kacnuiickoe Mmope

3. C xakoii HayKo#l He cBsi3aHa He(PTEra3onpoMbICIOBas T€OJIOTHS

. reorpapus ¥

. CTPYKTYpHAas T€0JIOTUs

. ¢du3uKa miacra

. IPOMBICIIOBAs! reo(r3uKa

. Mo/I3eMHasl TUAPABIUKA

4. 3amauamu kypca «HedrerazompomsIcioBasi Fe0JIOTHs SIBISIETCS U3YUICHUE

. dbop™m cKkoruIeHH HEPTH U ra3a B HeApax 3emian  *

. 3aKOHOMEPHOCTEH pa3MelIeHNs CKOTUICHUI HEQTH U raza B HEJpax 3eMITH
. yCIIOBUSI BOBHUKHOBEHUS, MpeoOpa3oBaHus U pa3pylIeHHs CKOIUIEHUI HETH U ra3a B HeJpax

3EMIJIN
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. YCIJIOBHSI BOBHUKHOBEHUS U 3aKOHOMEPHOCTEN pa3MelIeHUs TOPOI-KOJUIEKTOPOB B HEAPAX 3eMIIU
. yCIIOBUSI BOBHUKHOBEHUS CKOTUIEHUH HEPTH U ra3a

5. Kakue TuIibl ecTecTBEHHBIX (IPUPOAHBIX) PEXKUMOB OTHOCSATCS TOJIBKO K HE(TSHBIM 3ajexam

. BOJIOHATIOPHBIM, Ta30HAMIOPHBIA ¥

. pacTBOPEHHOTO rasa, ra30BbIi

. TpaBUTAIMOHHBIN, YIIPYTrOra3o0BOIOHAIOPHBIN
. ra30BblIi, HEPTIHOMN

. BOJIOHATIOPHBIN, HEPTEHATTOPHBIN

6. IIpu KaKOM €CTeCTBEHHOM peXHME Ha ra30BOM MECTOPOXKIAECHUH JIOCTUTACTCS] HAUOOIBIINI KOdpu-
IIEHT ra300TAa4uH

. ra3oBbIf *

. He(TeHanmopHBII

. YIIPYTOBOJIOHAIIOPHBIN

. ra30HaNOPHBII

. PacTBOPEHHOTO ra3a

7. Koppensiius pa3pe30oB CKBaKHH — 3TO

. COIIOCTaBJIEHHUE Pa3pe30B CKBAXKUH *

. oTpejieNieHue eMKOCTHBIX CBOMCTB IIaCTOB

. ompezeneHue GUIBTPAIIMOHHBIX CBOMCTB IJIACTOB

. orpezieNieHue SKPaHUPYIOIIUX CBONCTB IIACTOB

. ONPEAEIIEHUE TUTIA TPUPOJHOM TJIACTOBOM CHCTEMBI

8. HaubGounee a¢pexTrBHAS KOPpETAIINS pa3pe30B CKBAKUH 110 MaTepHaiaM

. IIPOMBICIIOBON T€O(PHU3UKI *

. TUAPOIMHAMUYECKUX UCCIIeI0OBAaHUIT

. ra3oruApoANHAMUYECKUX UCCIIET0BAHUI

. JIOMUHECIIEHTHO-OUTYMHOTO aHaIH13a

. ra30BOr0 KapoTaxka Mpu OypeHUH CKBAXKHH

9. 'eonmornueckuie 3a1exH - ITO

. KOJIMUECTBO COJEPKALLMXCS YIIIEBOJAOPOOB B IOPOJaX-KOJIEKTOPAX U3y4aeMbIX 3ajeKel *
. KOJIMYECTBO YTJIIEBOJIOPOAOB, KOTOPBIE HENb3s JOOBITH U3 MOPOA-KOIIEKTOPOB U3y4aeMOil 4acTH
re0J0rM4eCcKOro NpoCTPaHCTBA

. KOJIMYECTBO YTJIIEBOJIOPOAOB, KOTOPHIE MOKHO J100BITH U3 TOPOI-KOJJIEKTOPOB U3yUaeMBbIX 3ajie-
Kel

. KOJIMYECTBO YTIIEBOJIOPOAOB, KOTOPHIE MOKHO JI00BITH U3 TOPOI-KOJJIEKTOPOB U3y4aeMOM 4YacTH
re0J0rM4eCKOro NpoCTPaHCTBA

. KOJIMUECTBO COJEPIKALUXCS YTTIEBOJAOPOOB B MOPOJaX-KOJIEKTOPAaX U3y4yaeMOW 4YacTH IreoJIoTH-

YECKOro MPOCTPAHCTBA
10. JIoMaHHKHUTHI SIBISIOTCS

. HepTeMaTepUHCKUMHU ropojamu~ *
. HOPOIaMH-KOJUIEKTOPAMHU

. NOPOJaMH MOKPBIIIKaMHU

. nopojamMu (IOUI0yIIOpaMu

. OPOJaMH-HEKOJUIEKTOpPaMHU

JlabopaTopHas padora.

[lepeuens BonpocoB (3a1a4, 3aAaHUi, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

y4eOHO-METOIMYECKOE MOCOOHE HAXOAUTCS TI0 aJIpecy:
http://bibl.rusoil.net/base_docs/UGNTU/Oktyabrski/Petroval 7636.pdf

JlaGopatopnas padora Ne 1 "I'eosiornueckne u reoXuMHYECKHE YCIOBHS 00pa3oBaHus, Kilaccupukanus u
CBOICTBa KayTOOMOJIUTORB"
1. I3yuuTh KayCTOOMOJINTHI YTOJIBHOTO PsAa, CAETaTh MAaKPOCKOIIMYECKOE OMMCaHNEe (PU3NIECKUX
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CBOWCTB.
2. I3yunTth KayCTOOMOIUTHI OMTYMHOTO psijia, CIeNaTh MaKPOCKOITMUECKOe OMUCaHne (PU3UISCKUX
CBOWCTB.

JlaGopatopnas padora Ne 2 «I1opoIbI-KOJIIIEKTOPHI M MTOPOIBI-OKPBIIIKY HE(PTH U ra3an

1. 3apucoBaTth B TETpaJb YEPTEK, HA KOTOPOM MOKA3aHbl YAaCTH pa3pe3a OTACIbHBIX IUIOMIAICH U
MIPUBEJICHHbIE K HUM YCIIOBHBIE 0003HAUYEHUSI.

2. BriienuTh B pazpese mopoabl KOJJIEKTOPhI U OPObI-(PIFOUI0YITOPHI.

3. O0603HauNTh BO3MOKHBIE IPUPOHBIE PE3EPBYapHI.

4. Jlatb nosicHeHus no naneoreorpadpuyeckuM U GanraabHbIM YCIOBUSAM 00pa30BaHUs 3TUX MOPO/I.
5. Ykazarh BO3MOXKHBIE TUIIBI TTOPOA-KOJJIEKTOPOB MO XapaKTEPUCTUKE MTyCTOTHOTO MPOCTPAHCTBA
(mopucThle, TpENMHOBATHIC, KABEPHO3HBIC, CMEIIIAHHBIE).

6. OneHuTh 11ana3oH U3MEHEHUS KOJIJIEKTOPCKUX CBOWCTB.

7. OueHuTh XapakTePUCTUKY HAJIEKHOCTU OPOI-MOKPBIIIEK JIJIS )KUKUX U ra3000pa3HbIX YIIIeBO-
JOPOJIOB.

8. [TpoknaccuuupoBaTh HOPOIbI-KOUIEKTOPHI U MOPOIBI-IIOKPHIIIKY 110 JIUTOJIOTHYECKOMY MTPH-
3HaKY.

9. Onpenenutb MOPPOreHETUUECKUN THI PUPOJHOTO Pe3epByapa U OLIEHUTh BOZMOXKHOCTh CKOI-

JICHUS B HEM YTIJIEBOAOPOAOB PAa3IUUHOr0 (6a30BOT0) COCTOSHUSI.

JlaGopatopnas padora Ne 3 «THIBI NPUPOAHBIX pe3epBYapoB, JOBYIIEK U 3aekei HeTH U ra3a»

1. B3s1h 10 BapuaHTy npopmiibHOE N300pakeHNe U IEPeUepTUTh ETO.

2. [Tox mpoduieM MOCTPOUTH CTPYKTYPHYIO KapTy MO KPOBJIE MPOAYKTUBHOIO TUIACTA U TIOKA3aTh Ha
Hell 0JI0’KeHHE 3aJIEKU YTIIEBOJIOPOJIOB.

3. [Tomumo kontakroB (BHK, I'HK, I'BK) noka3ate Ha uepTexe BbICOTY 3aJI€XKH, BBICOTY ra30BOU

HIaNKy, IUPUHY HEPTIHOW OTOPOUYKHU, BHEIIHUE U BHYTPEHHHE KOHTYpPhl HE(TEHOCHOCTH M Ta30HOCHO-
CTH

4. JlaTh KpaTKoe onucaHue 3aJ1eKel B CIEAYIOEM MOPSAKE: TUI IPUPOTHOTO pe3epByapa u Jio-
BYIIIKH, KJIACC, TPYIINA U MOArPyIa 3ajuexei mo A.A. bakupoBy, T€0I0rHYeCKHUe YCIOBUS UX 00pa3oBa-
HUSL

Jlaboparopnas pabota Ne 4 «¥Y cnoBus 3ajeranus CKOIIEHUH HepTH U razay

1. BriOpatb 1o BapuaHTy n300paskeHHe CTPYKTYPHOH OCHOBBI KPOBJIM MPOJTYKTHBHOTO IJIacTa U pe-
3y/nbTaTaM OnpoOOBaHUs CKBAKUH U MEPEYEPTUTH €TO0.

2. [Toxa3aTh Ha HEM MOJIOKEHHE 3AJIEKH YTIEBOAOPOOB (TIPH YCIOBHH FOPH30HTAIBHOCTH MOBEPX-
HOCTH KOHTAKTOB).

3. [TocTpouTs 1Ba reooruuecKux npouis yepe3 JaHHbIe MECTOCKOIUICHUSI.

4. OnpenenuTts mapameTpsl 3aJIeXkH, yKa3aTh aOCOTIOTHBIE OTMETKH KOHTAKTOB.

5. OmnpenenuTs TUN 3aJIeKU U TITyOUHY 3ajieraHusl HanboJsee IPUIOTHATON ee YacTH.

6. JaTth ycroBHBIE 0003HAUEHUS K YEPTEKY.

Jlaboparopnast pabota Ne 5 «OrnieHka 3amacoB HePTH 0OBEMHBIM METOIOM»

1. CKonupoBaTh KapTy-CXeMy C MOJICYETHBIM OOBEKTOM (PUCYHOK 1) M TaHHBIE JUIs PACYETOB CO-
IJIACHO CBOEMY BApHUAHTY.

2. [Ipoussectu pacuer riomaau HedpreHocHoctd YH3 u BH3 o popmynam 2 u 3.

3. Paccuutats cpennee 3HaueHUE 2P HEKTUBHON HEDTEHACHIIIIEHHON TONIIMHEI (cpeaHee apudmeTu-
yeckoe) ans YH3 u BH3.

4. [IpousBecTu pacyeT oObeMa TOPHBIX MTOPOI 10 opmyiie 4.

5. Paccuurars cpennee 3HadeHne Ko GUIMEHTa OTKPHITON MOPUCTOCTH 10 popmyIe 5.

6. Paccuutath cpennee 3HaUeHNE HEPTEHACHIIIIEHHOCTH 110 hopmyie 6.

7. [IpousBectu pacuet 3anacoB HepTH 110 Gopmyie 1. HeoOxoaumMo NOMHUTB, YTO BMECTO TPOU3BE-

JICHUS HCHIOJIb3YeM 3HaueHHE OlpeesieHHoe 1o Gopmye 4.
8. PesynbraThl pacuera npencTaBuTh B TaOauMuHON (opMe cornacHo Tabmuie 2.
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JlaGoparopnast pabota Ne 6. " OObeMHBIN METOJI TIO/ICYETA 3a11acoB CBOOOIHOTO ra3a”

1. CxonupoBaTh JaHHBIE JJI pacyeTa COIrJIACHO BAPUAHTY.

2. IIpounsBecTu pacueT CPeTHETO TEKYUEro M CPEeIHEro KOHEUHOTO TIJIACTOBOTO JIABJICHUH 1O (hOopMyJiaM.
3. Paccunrtarh mpuBeIeHHBIC ICEBJOKPUTUYECKUE TaBIICHUS 1 TEMIIEPaTypy.

4. Onpenenuts 1o rpaduky KodHPHUITUEHTH CKUMAEMOCTH PEATBHOTO Ta3a JIJIs TEKY4Yero M KOHEYHOTO
IJIACTOBOT'O JIaBJIEHUH.

5. [Ipou3BecTn pacyeT 3amacoB CBOOOIHOTO Ta3a.
6. Pe3ynbTatThl pacueTa mpeacTaBUTh B TAOIUIHON Gopme.
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