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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCIUTITMHBI, IPEIICCTBYIOIINE H3YICHHUIO JaHHOW NUCIMIUIMHBI (MCXO U3 (POPMUPOBAHUS ITAIIOB 110
KOMIIETEHIIHUSIM): Nudopmannonusie TexXHOJIOruu; O3HaKOMUTEIbHAs npakTuka; OCHOBBI
reosorun; CUCTeMBbl UCKYCCTBEHHOTO MHTEIIeKkTa;, Du3nka; Xumust; Xumus HeTH 1 ra3a

JIMCUMIUTMHBL, A7 KOTOPBIX OCBOEHUE MAaHHOW JHCIMIUIMHBI HEOOXOAMMO KaK TPE/IIeCTBYIOICe
(ucxonss w3  QopMupoBaHHS OITAmoOB 1O KOMIIETEHIMsIM): be3omacHocTh  mpodeccruoHanbHON
nesrenbHOCTH; [ MIpaBnuka W HedTerazoBas TIUAPOMEXaHWKA;METOHONOTUS TPOEKTUPOBAHHS B
HedrerazoBoii orpaciu;HaydHo-ucciaenoBarenbckas paboTa;OCHOBBI OSKOHOMUKH W yIPaBIEHUS
npousBojicTBOM; [ IpuknanHas sxonorus;lIpukinaanpie TporpaMMHBIE  KOMILIGKCHI; TeopeTrueckass W
npukianHas Mmexanuka; Ternnorexnuka; TexHonornueckas (MpOEKTHO-TEXHOIOTHUECKast) MPaKTHKa

bnok: brnok 1. Jlucrumiuas! (MOIyH);

OOs3arenbHass WM YacTh, (opMUpyeMas y4acTHUKaMHU OOpa30BaTENIbHBIX OTHOIICHHWH (B TOM YHCIE
3JIEKTUBHBIE AUCHUIUINHBI): O0s3aTeNIbHAs YacTh;

®opma 00yUeHUs: 320UHAS

TpynoeMKOCTh AUCIUTUINHBI
Cewmecrtp, Yack Bun
B KOTOPOM .
P MIPOMEXYTOUYHOMN
NPCHOAACTCA | 3ayeTHbIC €IMHUIIBI B ToM umciie ATTeCTALHH
JTUCIUIINHA O61was
koHTakTHas | CPO
4 1 36 8 28 3a4eT;
NTOI'O: 1 36 8 28

2. KomnereHuuu ody4yawinerocs, popmupyembie B pe3yabTaTe 0CBOCHUS] JUCHHUILINHBI

No Mudp/
- dopMupyembie KOMIETEHIIUN HHIIEKC
) KOMIIETEHIINU

CriocobeH pemrats IpOU3BOJCTBEHHBIE U (MJIM) UCCIE0BATENbCKHUE 3aauH IPO-
1 | deccrnonanbHOM AEATETHPHOCTH C YIE€TOM OCHOBHBIX TPEOOBAaHMM M MOTPEOHOCTEH OIIK-1-3
He(TerazoBoi OTpaciu

CriocoOeH oleHNBATh Pe3y/IbTaThl HAYYHO-TEXHHUYECKHX Pa3pab0TOK, HAYIHBIX
UCCJICIOBAaHU U 000CHOBBIBATH COOCTBEHHBIN BBIOOD, CUCTEMATU3UPYS B 0000-

2 OIIK-7-3
ast JOCTHIKEHHUS B 001acTH (PU3NUECKHUX MPOIIECCOB TOPHOTO U HEPTETa30BOTO
IPOM3BOJICTBA
B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYAIOLIHICS JOKEH:
[Tudp Nuaukatopel AOCTHEHHS KOMIIE- [udp
TEHIUH pesynbrata | Pesynbrar 00ydeHus
KOMIIETEHITHH
oOyJeHus
OIIK-1.3 Pemaer KOHKpETHbIE TIPO- 3HaTh:
U3BOJICTBEHHBIE U HCCIIEIOBATEIb- COBPEMEHHOE  COCTOf-
CKHE 3a7]ayil Ha OCHOBE MOHHUMAaHHUS HUE, TEXHHYECKHUE Xa-
OIIK-1 (U3UYECKON CYINTHOCTH M OCOOCH- 3(OIIK-1) PaKTepUCTUKH W  IKO-
HOCTE OCHOBHBIX TEXHOJIOTHYE- HOMHYECKHE ToKa3aTe-
CKUX  TIpOLECcCOB HedTerazoBoii JIM, UCTOPHIO U TEHJCH-
MPOMBINIJICHHOCTH,  (YHKIIMOHAa UM Pa3BUTUS OTEYe-
OCHOBHBIX TEXHOJIOTUYECKUX O00b- CTBEHHBIX U 3apy0ex-

2
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NHaukaTophl TOCTHKEHUS KOMITE-

—— TEeHIIUU

KOMIICTCHII

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

CKTOB, C YUCTOM HOpMaTI/IBHOfI H0-
KyMCHTAalUM II0 HMX OKCILTyaTalluu

HBIX He(Tera3oBbIX
TEXHOJIOTHI

V(OIIK-1)

YMers:

CaMOCTOSTENIBHO ~ CTPO-
UTh TPOLIECC OBIAJACHUS
uHpopmamnen, CTpykK-
TYPUPOBAaHHOM ISl BBI-
MOJIHEHHUST  TIpodeccuo-
HAJIbHOW JIESITENIbHOCTH

B(OIIK-1)

Bnaners:
METOJUYECKUMH  TOJ-
XOaMH K  PEHICHHUIO
IPOCTHIX 3a7a4y B 00ia-
ctu HedTerazoBoro je-
na

OIIK-7.1 IlposiBnsieT NOHUMAaHHE
¢U3nUeCKUX  OCHOB M OCOOEHHO-
CTel OCHOBHBIX TEXHOJOTUYECKUX
IPOIIECCOB FOPHOTO M HE(TEra3zoBo-
ro MIPOU3BOJICTBA

OIIK-7

3(OIIK-7)

3HATh:
dyHaamMeHTanbHBIE  OC-
HOBBI, 0a30BbI€ IOHATHUS
HEPTEra3oBOro IMpou3-
BOJICTBA M OCHOBHBIE
3aKOHOMEPHOCTH  TIpPO-
LIECCOB JIBUXKEHMSI yTJIe-
BOJIOPOJIOB B IIIacTe M
CKBaXXMHE

V(OITK-7)

YMers:

UCIIONIb30BaTh  3aKOHO-
MEPHOCTH ¢buzuko-
MaTeMaTUYeCKUX HaykK
JUISL peIIeHUs] PacYeTHO-
AQHAIUTUYECKUX  3ajad,
BO3HHUKAIOIIUX B XOJIE
poeCCHOHAIIBHON JIe-
ATEIbHOCTH

B(OIIK-7)

Bnaners:
METOJIOJIOTUEN  TIpUME-
HEHUS ¢busuko-
MaTE€MaTU4YecKoro  ar-
napata NOpHU pEULICHUU
MPaKTUYECKHUX 3a/1a4

3. CTpyKkTypa QM CHUIIHHBI

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

®opma 00yUeHUs: 320UHAS

Bceero
Buz yue6HOM paboThI unocem 31415 718(9(10]11]12
MecTpam,
Yacsl
KonrakTHas paboTa, BCero B TOM 4HUCIIE: 8 8

3
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JeKuu (BCero)

-B T.4. JIEKIIUHU on-line Kypc

npakrudeckue 3ausatus (I13)

-B T.4. IpaKTHYECKHUE 3aHATHS on-line Kypc

naboparopasie padotsr (JIP)

-B T.4. T1abopaTtopHble paboThl on-line Kypc

SISO N N~

KOHTPOJHpYyeMasi CaMOCTOsITeTIbHAS paboTa (3ammra
KypCOBOT'O IIPOEKTa, KypcoBOil paboTHI 1 Jip. paboT
(pu HANMYVH))

WHas KOHTaKTHast paboTa (caava 3avera, sK3ame- 2 2
Ha,KOHCYJIbTAIMH)

npoekTHas aesrenbHocTs (1110) 0

CamocrostenbHas padota odydatormuxcst (CPO), Bcero 28 28
B TOM umncie: (ykazaTs KOHKpeTHbIH Bug CPO)

BEITTOJTHEHHE U TIOATOTOBKA K 3aIIUTE KypCOBOTO IIPO- 0
€KTa WJIN KypCOBOH pabOThI

BBITIOJTHEHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 1]
pedepara, MaTCHTHBIX UCCIIEIOBAaHUH, aHATUTHIECKUX
HUCCIIEIOBAHUM H T.IT

n3ydeHue yueOHOro MaTepHania, BRIHECEHHOTO Ha ca- 5 5
MOCTOSITEIbHYIO IPOPabOTKY

MIOJIrOTOBKA K JIADOPaTOPHBIM W/UIIH NPAKTHYECKUM 8 8
3aHATHAM

IIOAroTOBKA K CJa4y€ 3a4€Ta, 9K3aMCHa

ocBoeHue on-line Kypca

7
WHBIE BUIBI pabOT o0ydaromerocs (py HaJIIMIUH) 0
8
0

caMoCTOATeNbHas TpoeKTHas nesirensHocTh (CI1T)

HUTOI'O 110 JUCHUILJIMHE 36 36

4. Copep:xkanune JUCHUNIUHBI

4.1. Tembl (pa3aesbl) IMCHUIUIMHBI U BUAbI 3aHATHIA (B Yacax)

®opma 00yUeHUs: 3204HAS

3 TpynoeMKOCTb, 4achl
X 3 p—"
g5 HasBanue temsl (pa3zaena) % pe3ynbTaTa
é & o [JI|II3 | JIP | CPO | Becero | obOydyenus
3(OIIK-1)
3(OIIK-7)
VY(OIIK-1)
1 I'eonoro- ¢pu3nveckre OCHOBEI JOOBIYHN HEPTH U Taza 4 12 2 15 19 V(OTIK-7)
B(OIIK-1)
B(OIIK-7)
OcCHOBBI pa3pabOTKN HEPTSIHBIX U Fa30BBIX MECTOPOXK- 3(OIIK-1)
5 nennit. OcHOBHI epepaboTku HePTT U HEPTENPOYKTOB. 4 |9 13 15 3(OIIK-7)
TpancnoptupoBanue HeTH, ra3a 1 MPOAYKTOB HX Hepe-
paboTKu
NTOI'O: 41 2 28 34
4.2. Conep:xaHue JeKIIHOHHOIO Kypca
Ne TpynoemkocTh
Howmep pasznena Haszeanue Tembl pyA ’
1. 4aChl
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OYHas
OYHO-
3a049Hasa

N 3304YHas

1 |1-T'eonoro- ¢pusuueckue ocHOBHI 10- |['eos1oro- hu3HYecKHe OCHOBBI 100BIYH He(TH U ra3a
Obruu HeTH U raza Dueprus HedTH 1 ra3a. HedThb U ra3 nieHHoOe ChIpbE IS Iepe-
pabotku. Kparkas ucropust npumeHeHus Heptr u raza. Mu-
poBBIe 3amackl He(hTH U raza. MecTOpOXIeHUs TUraHThI. Pa3-
BHUTHE HEPTIHOU MPOMBIIITICHHOCTH. Pa3BuTre ra30Bo mpo-
MbIeHHOCTH. [Iporcxoxaenue nedru. [Iponcxoxaenne
ra3a. O6pa3oBaHHe MECTOCKOIUICHUH yTIIesI010po1oB. Kpat-
Kast uIcTopus HeTerazomo0bran. XapakTepUCTHKA TPOTYK-
TUBHBIX 11acToB. CocTaB HETH U ra3a. Y CIOBH 3aJeTaHuUs
He(TH, Ta3a U BOBI B POJYKTUBHBIX IUiacTax. Gusnyeckue
cBO¥icTBA TWIACTOBBIX (hronmoB. CHIIBI, IEHCTBYIOIIKE B 3a-
JISKAX YIIIEBOJAOPOIOB. 3aKOH (HIbTpAiH. J|ByXUIICHHBII
WM CTETICHHOH 3aKOH (QMIBTPpAalUU. DTanbl J0OYU HeQTH U
ra3a. [IoHATHE O CKBaXMHE U ee BUIbI. Kiaccudukaius cro-
co00B OypeHns. DTallbl CTPOUTENBCTBA CKBaKUH. Knaccngu-
Kanus CKBaKWH. BypoBBIe IPOMBIBOYHBIE KUAKOCTH

2 |2-OcHOBHI pa3paboTku HEPTSIHBIX U |OCHOBBI Pa3padoTKH He(PTAHBIX M ra30BbIX MECTOPOKIe- 2
ra30BBIX MECTOPOXKACHUH. OCHOBBI  |HHii. OCHOBBI NepepadoTku HedpTH ¥ HeTEeNPOAYKTOB.
nepepaboTku HedTT 1 Heprenponyk- | TpancnoprupoBaHue HedTH, raza U NPOAYKTOB UX Nepe-
TOB. TpaHCOpTHpOBaHUE HEPTH, padoTKu

ra3a v IpoJayKTOB ux nepepabotku  |[IpoekTupoBaHue U pa3paboTKa 3aexei yrieBoaopo-
JToB.DTambl J0ObUM HeTH ¥ ra3a. PexxuMbr paboOTHI 3aeKeit.
HckyccTBeHHBIE METOIBI BO3ICHCTBHS HA HE(TSIHBIC IUIACTHI U
pu3a0oHHY0 30HY. MeTOoIpI IO IepIKAHKS TUTACTOBOTO JIaB-
nenus. Ctaauu pa3pabOTKU MECTOCKOIUICHUH YTIIEBOAOPOIOB.
[IpoekTupoBanue pa3pabOTKH MECTOPOKICHHN.

CriocoObI SKCTUTyaTalluy CKBaXKHH. MIX XapakTepucThKa 1
0COOEHHO-CTH. MeTOBI TOBBIIICHUS IPOU3BOAUTEIHHOCTH
ckBaxxuH u KMH.

Buns! TpanciopTupoBKH He()TH, ra3a ¥ IPOIYKTOB UX Iepe-
pabotku. TpyOopoBOIHEIH TpaHCIIOPT HEPTH, Ta3a U TPO-
JIyKTOB X nepepadboTku. Kinaccupukarys mpoayKTomnpoBo-
noB. CocTaB COOPYKEHHI U pabOT MPH CTPOUTEILCTBE MPO-
IyKTONpoBoA0B. Kitaccudukarus npoMBICIOBBIX TPYOOTIpO-
B0/I0B. OCHOBHBIC OCTIOXHEHUS TPH IKCILTyaTalluu Tpyoo-
MIPOBOJIOB, METOBI MPEIYNPEIKICHUS U OOPHOBI C HUMH.
[MoxroroBka HedTH K IepepadboTke. Cxema MOATOTOBKH HE(PTH
Ha TIPOMBICTIAX.

Knaccupukanus nepreit. TexHuaeckne TpeOOBaHUS K dKC-
MTOPTHBIM He(PTAM. Y CIIOBHOE HaMMeHOBaHMe (ppakiuii 1 mpe-
nentel X BEIKUMaHus. Kitaccudukanums ToBapHBIX He(TEIpo-
JIYKTOB 110 HazHaueHHI0. OCHOBHBIC ATATBI IepepaboTKH
HedTu. [Iponeccrt obeccomuBanus. OcnoxxHenus. [lepsuunas
nepepaborka. Bropuunas nepepaborka. OCHOBHBIC HAIpaBJIe-
HUS COBEPIICHCTBOBAHUS MPOIIECCOB EPEpabOTKH YIIIECBOI0-
pOJIOB

- UTOIO: 4

4.4. IlepeyeHb NPAKTHYECKUX 3aHATHI

TpynoeMKocCTb,
Yachl
Ne

Howmep paznena m Tema npakTUYECKOTO 3aHATHUS = | 3 5
S |e gz E

E E NI

512 g 8

™ [<p]

1-I'eomoro- pu3u- | 1 |Iloacuer 3amacoB He)TH M ra3a 00 beMHBIM METOIOM 2
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YECKHE OCHOBEI
JOOBIYM HEPTH U
rasza

LIeJTb 3aHATHS -3aKpeTlIeHNEe OIYYeHHBIX Ha JICKIUSIX 3HAHUH 10 YCIIOBUSM 3a-
JIETaHUs YTJIEBOJIOPOAOB, METOJaM MOACYETA 3aMacoB, Pa3BUTHE NMPAKTHYE-CKUX
YMeHUH B 00J1aCTH OTpeIesieHHs N3BJICKAEeMBIX 3a1lacoB HE(PTH 1 Ta3a 00bEMHBIM
METOJIOM.

3amachl yrJIeBOJ0POI0B — 3TO KOIWYECTBO MOJIE3HBIX HCKOMAEMBIX B HEZIpax
3emMin, KOTOpOE YCTaHABIMBAETCS B XOJI€ T€0JI0rOpa3BeI0YHbBIX padOT U yTOUHSA-
€TCs C HaYaJIOM JOOBIYH.

3amacel HeyTH M ra3a Moapa3AessIFOTCS M0 CTENEHHU TPOMBIIIEHHOTO 0CBOE-HHUS
1 TI0 CTETICHH T'€0JIOTMUECKON M3YUYeHHOCTH Ha Kateropuu: A (pa3padaTbl-
BaeMble, pa3dypenHsie), B1 (pa3pabaTeiBaemble, Hepa3OypeHHBIE, pa3BeaaH-
Hele), B2 (pa3pabarbiBaemble, Hepa3OypeHHble, olleHeHHbIe), C1 (pa3BenaH-HbIE)
n C2 (oueHeHHbIe). — 3a1achl MECTOPOXKICHNUH (3aJIexeil), BOBICUEHHE KOTOPBIX
B pa3paboTKy B HAacTOsIIee BpeMsl 3KOHOMHUYECKH HElleJIeco00pa3-Ho.

racoB He(pTH U Taza

Knaccudukarus MecTopoxIeHIH HeTH U ra3a 0 BeTHYHHE H3BIEKaeMBIX 3a-

- HUTOI'O: 2
4.5. Buan1 CPO
TpynoeMKocCTb,
qachbl
Howmep pasznena Bux CPO w |+ 35| B
°|°g| g
1-T'eonoro- ¢u3myeckre OCHOBHI TOOBIYM HE(TH U rasa OCBOEHHE on-line Kypca 2
1-T'eonoro- ¢pu3mueckre OCHOBHI TOOBIYM HE(TH U raza IMOJArOTOBKA K CIade 3a4eTra, dK3ame- 3
Ha
1-T'eonoro- ¢pu3mueckre OCHOBHI TOOBIYM HE(TH U raza MOJITOTOBKA K JJAOOPAaTOPHBIM H/VITH 8
MPAKTHYSCKUM 3aHSATHIM
1-T'eonoro- ¢pu3myueckre OCHOBHI TOOBIYM HE(TH U raza n3ydeHne yaeOHOro MaTepuana, BbI- 2
HECEHHOTO Ha CAMOCTOSATEIEHYIO
npopaboTKy
2-OcHOBBI pa3paboTKU He(YTAHBIX U Ta30BBIX MecTopoxneHuit. Oc- |ocBoeHue on-line kypca 6
HOBEI nepepaboTku HeTT U HeTenpoaykToB. TpaHCIIOPTHPOBAHUE
He(TH, Ta3a U MPOJAYKTOB UX MepepadoTKu
2-OCHOBBI pa3pabOTKU HE(YTAHBIX U Ta30BBIX MeCTOpOXkIeHH. Oc- |MOArOTOBKA K C/1adye 3a4era, SK3aMe- 4
HOBEHI nepepaboTku HePTT U HepTenpoaykToB. TpaHCIOPTHPOBAHHUE |HA
He(TH, Ta3a U MPOJAYKTOB UX MepepadoTKu
2-OCHOBBI Pa3pabOTKU HEYTSHBIX M T'a30BbIX MECTOPOXIeHUH. Oc- |HM3ydeHue y4eOHOTro MaTepuaa, Bbl- 3
HOBBI IIepepabOTKU HEPTT 1 HeTenpoayKTOB. TpaHCIOPTUPOBAHUE | HECEHHOTO Ha CAMOCTOSITEINBHYIO
He(TH, Ta3a ¥ NPOAYKTOB UX MEePepadOTKH popaboTKy
- HUTOI'O: 28

TeMbl JIS1 CAMOCTOSTEJIHLHOM PA00THI 00y4AIONIUXCH

Pazoen 1. I'eonozo- puzuueckue ocuosvl 000biuu Hedhmu u 2asda

Kpatkas ucropust pazsutust Herrazoqo0erau. Cuibl, ASHCTBYIOIINE B 3aJieXKaX YIJIEBOIOPOI0B. bype-

HHUC He(l)TSIHBIX H Ira30BbIX CKBAXXUH

Paszoen 2. Ocrosvl pazpabomku Hepmanvlx U 2a306blx mMecmopocoeruil. OcHosbl nepepabomku Hecpmm

u Hechmenpooykmos. Tparicnopmuposanue necpmu, 2aza u nPoOYKmMos ux nepepabomxu

PerynupoBanue 6anmanca miacToBOM YHEPTUHU B 3aJIeyKax. IKCIUTyaTaIlUsl MECTOPOXKICHUHN yrIeBOI0PO-

70B. MeTo 1l MHTEHCU(DUKAIIUU PUTOKA

I'my6una nepepabotku HeTH. OCHOBHBIE MUPOBBIE TEHACHIIUH YIyULIEHUs YKOJOTHUECKUX MToKa3aTe-
7ei He(TeNpPOIYKTOB M HANPaBJICHUH TPAaHCIIOpTa YTIEBOJOPOIOB

5. @opmbl TeKyIero KOHTPOJIsi yCIIeBAeMOCTH U MPOBeIeHHs IPOMEKYTOUYHOM aTTeCcTAllMU

6
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HepequL OLCHOYHLIX CPCACTB TCKYIICTO KOHTPOJA U HpOMe)KYTOqHOfI aTTeCcTaiiuu I10 JUCIH-

rwinHe npuBeaeH OoHJie OLIEHOUHBIX CpelCcTB (mpuioxeHue b).

6. YueOHO-MeTOAMYeCKOEe U MH(OPMAIITMOHHOE 00ecreyeHHue U CIUITHHbI

6.1.YueOHO-MeTOAMYECKOE o0ecIIeueHue

Caenenus 00 00€CTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOM, IOTIOJTHUTENEHONW U y4eOHO-METOAMYECKON
nutepaTypoit mpuseaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxxenne A).

6.2.1lepeueHb coBpeMEHHbIX MPO(ECCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CIHpa-

BOYHBIX CUCTEM, PCKOMCHAYECMbBIX 1JI OCBOCHUSA TUCHUIIJIUHBI

HazBanust coBpeMeHHBIX MpodeccroHalbHbIX 0a3 TaHHBIX U UH-
(hOpMaITMOHHBIX CITPABOYHBIX CHCTEM,
PEKOMEHTYEMBIX JUIsl OCBOCHHUSI TUCIUTINHBI

CchUiku Ha
O(UITATEHBIC CAUTBI

eLIBRARY.RU - nayuHas ayieKTpoHHast OMOIMOTEKA

https://elibrary.ru/

AHTI0-pyCCKU CITOBaph TEXHUUYECKUX TEPMHUHOB

http://www.perfekt.ru/dictionaries/tech.html

bubnmoreka mo ecrectBeHHBIM Haykam PAH

http://benran.ru/

bubnmoreka cipaBouHbIx MatepuanoB Wikipedia

http://wikipedia.ru

locymapcTBeHHas myOJIMIHasi HAYYHO-TEXHUYecKas Onbnmorexa Poccnn

https://www.gpntb.ru/

Kypnan "Rogtec - Poccuiickue HedTerasopple TEXHOJIOTHH'"

http://www.rogtecmagazine.com

Kypuan "bypenne u HehTh".

http://www.burneft.ru

Kypnan "Hedrerazosoe geno"

http://www.ogbus.ru

Kypnan "Hedrerazopsie TexHosorun"

https://neftegaz.ru/

WNudopmanmonHblii mopran kommanuu ""azmpom”.

http://www.gazprom.ru

Crarpu O0mecTBa nmkenepoB-uetsankos (SPE)

http://www.spe.org

9bC Znanium.com http://znanium.com/
ObC Jlanb https://e.lanbook.com/
OBbC HarmmoHaapHast 9JIEKTpOHHAsT OMOIMOTEKA https://rusneb.ru/

OBbC «YHuBepcuterckas ONOJIMOTEKa OHIIANHY

https://biblioclub.ru/

OnextponHas oubnmmorexka YIHTY

http://www.bibl.rusoil.net

DnexTpoHHO-0nbMoTeyHas cucrema "Mudpa-M"

http://znanium.com/

OnexTpoHHO-0nbMMoTeyHas cucrema "Jlanp"

http://e.lanbook.com/

OnextponHblii karanor YIHTY B uatepHeTe

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

7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHne JUCUMIIIMHBI

7.1. IlepeyeHb cnenUAJbHbIX AYAUTOPHH, KaAOMHETOB, JA0OPATOPUH U NP., UCIOJIb3yeMbIX
NMPHU peajn3aluy JMCUUILIUHBI C IepeYHeM OCHOBHOI0 000py10BaHUA

Ne Howme
o HOMGHII; OcHaIleHHOCTD MOMEIICHMS HaumMeHOBaHME
S (TTepedeHb OCHOBHOTO 000PYIOBAHUS ) TOMEIEHHUS
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1-102

Kommerotep B komruiekte Intel (MonuTop LG,kinaBa
Genius.MeimbGenius,ceteB.pa3peTs Bu(4);KommberoTep B c60-
pe(xect.iuck3,5,Mar.urata, MoHUTOp ACER ,omtep.maMsth, poir,kiaaB.Meiib )( 1); /1
OCTYII K DJIEKTPOHHOH MH(POPMAITMOHHO-00pazoBareabHol cpene (KopmopaTus-
Has uHpopMmarmonnas cuctema YT HTY); 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 MOTOIOYHOE KPEIUICHUE ISl 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, HabopOM
JIEMOHCTPAIIMOHHO-
0 000PYJIOBAHMS U
y4eOHo-
HaTJBITHBIMH T10CO-
OusMH, obeceun-
BaIOIIMMHU TEMaTH-
YECKHE WILTIOCTPa-
IIUH, COOTBETCTBY-
IOIIHe paboYnM
yueOHBIM ITpo-
rpaMMaMm JTUCIIH-
TiH (MOTyJIel).

1-126

Pannocucrema aBoifHas BokaiabHas(1);2-X MOJOCHBINM MOTOJIOYHBIA TPOMKOTOBO-
putens 1%6,5",1*1";Kadens Krame (Buika-Buika) BeICOKOTO pa3perieHus
30,5M;MuKIIep-yCcHInTeIh MOITHOCTH IBYXKaHATBHBIH 2*80
Bt;Mynsrumenuiinsiii npoextop Epson EB-1830 (1024*768);Hoyroyx ASUS
K501J T3100/2G/250G/DVD-SMulti 15.6 HD;Paarocuctema qBoiiHast BOKaib-
Has; Y HUBEpCalIbHOE MMOTOJIOYHOE KPEIUICHUE ISl TPOSKTOPa; DKpaH HACTCHHBIH
305%229;Croibl, CTYNBS

YueOHas ayauTo-
pust IS TIpoBe/Ie-
HUS TPYIIIOBBIX U
WHIVUBUTYaTbHBIX
KOHCYJIbTal[uit

1-314

®dorocrennsr (1,07*0,7)(17);9kpan Hactennsiit 305*229(1);MupopmanuoHHbie
crennpl - 17 mr.;Crena c obopynoBanueM aist OypeHus ckBaxus;CTeHn ¢ 000-
PYJOBaHHEM JJIs TPOBEJCHNUS KalUTaIbHOTO PEMOHTA CKBaXXHH; DKpaH; CTOIBI,
CTYJIBSI

VYuebOHast ayuTo-
pus IUTsE IpOBeEJie-
HUS 3aHATUH CeMU-
HApPCKOTO TUMA —
YKOMILIEKTOBaHA
CrelHaIN3UPOBaH-
HOM (yueOHOM)
M€eOENbI0, TEXHHU-
YECKUMH Cpeji-
CTBaMH O00ydYeHUSI.
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5 | 1-314 ®otocrennst (1,07*0,7)(17);9kpan Hactennsid 305*229(1);MapopmarimonHbIe VYuebHast ayquTo-
crerapl - 17 mr.;CteHn ¢ o6opyaoBanueM sl OypeHus ckBakuH; CTeH ] ¢ 000- pUs IS TEKYIIETO
PyZIOBaHUEM IS TIPOBEICHIS KalIMTAIFHOTO PEMOHTA CKBaXKMH; DKpaH; CTOIIBL, KOHTPOJISI ¥ TIPO-
CTYJIbs MEXYyTOYHOH aTTe-

CTalllu — YKOM-
TUIEKTOBAaHA CIEIH-
aJTM3UPOBAHHOMN
(yuebHoit) mebe-
JIBIO, TEXHUYECKH-
MU CpPEICTBAMH

00yueHHS.

6 | 1-315 Konbonarpesarens LT-500**(1);Komnsrotep B coope USN Business SL i5 ITomerienus s
500GB(1);Hoytoyx Acer Aspire 17,3"(1);HoytOyk Lenovo V320-17IKB Corei | xpaHeHus 1 npo-
7130U/4Gb/500Gb/DVD-RW/Intel HD Graphics 620/17(1);Hoyt0Oyx- (unakTHIECKOro
tpancopmep Lenovo Yoga 530-14ARR81H90006RU(1);Iludposoii crepeocko- | oOCTyKUBaHUS
nuaeckuii Mukpockon Motic DMW-143-N2GG(1);IIxad(b1) mist XpaHSHUS yaeOHoT0 060py-

JIOBaHHs
7 | 1-321 [P-xamepa KCM-3911(6);JIamria ¢ OpuHIHAIEHBIM MOAYJIEM JIJISl TIPOSKTOPa ITomerenus 1yis

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);Cepsep Kiamac(1);Cepsep B (bUmaKTHIECKOTO
coope INTEL SR2612URR(1);I1Ikad MOHTaXHBIH TeIeKOMMYHHUKAIIMOHHBIA 19" | 0OCITy)KMBaHUS
HanonbHEIH (600%1000%2055)(1);1kad(b1) At XpaHeHus yueOHOro 060py-
JIOBaHUS

7.2. TlepevyeHb JUIEH3NOHHOTO H CBOOOIHO PACIHPOCTPAHSIEMOro NMPOrPaAMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBbIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMILJIMHBI

No JInueH3noHHas ynucrora
- Haunmenosanue I10 (PEeKBU3UTHI JTUIEH3UH,CBUACTEIIHCTBA O TOC. PETUCTPALIUU U

- T.I., CPOK JICHCTBUS)

1 AVP Kaspersky Lab Jara Beigaun nunensuu 18.01.2013

5 Eclipse Photon Hara Bernaun nunensun 01.01.2000, IToctapuuk: CBOOOIHOE IPOTPAMMHOE

obecrieueHne

3 | Microsoft Office 2003 Suites Jara Bernaun munensun 26.11.2012

4 | Microsoft Office Jara Beigaun nunensuu 01.01.2007

5 | Office Professional Plus [Jara Bpiiaun munensun 29.09.2019, IMocrasmmk: AO «CodrJlaiin Tpeiny

6 &ﬁ%ﬁg;ﬁijﬁlonal Plus 2010 Jara Beigauu nunensuu 26.11.2012

7 | Office 2007 Open License [Jara Beiraun munensun 10.12.2009, IMocrasmuk: 3A0 "CodrJlaiin Tpeitn"

8 | Windows Professional 7 Russian Jara Bernaun munensun 07.03.2012

9 | Windows Professional 8 Russian Jara Bernaun nunensun 16.12.2012

10 | Windows XP Professional Russian Hata Bijaun nuuensuu 26.12.2002

11 | AuruBupyc Kaspersky Jara Beigauu nunensuu 27.10.2010

12 ?y(;au\z;??éytﬁrlgrgiﬁigﬁg)}g&fOH(bH_ Jara Bergaun nunensuu 25.10.2023, TTocramuk: OOO ITTNP

8. Opranmszauusi 00y4eHusi JIUI ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMHU 310POBbSI

JUis a1 ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBBSI, 00YYaIOLIMXCS 110 JaHHOW 00pa3oBaTelb-
HOI mporpamme, pa3pabaTbiBaeTCsi MHAUBUAYaIbHAs MIPOrpaMMa OCBOEHUS AUCIMILIUHBI C YI4ETOM OCO-
OeHHOCTel MX MCUXO(U3MYECKOTO PAa3BUTHSA, UX WHAWBUIYAIBHBIX BO3MOXHOCTEH U COCTOSIHUS 3710pO-
BbSl.




00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

IIpuioxenne A

CBEJEHUA

HaumenoBanue aucuumivabl; (389) OcHOBEI HETEra30BOT0 Neia

Hanpasnenue noarorosku (cnenuansHocts): 21.05.06 HedrerazoBble TeXHUKA M TEXHOJIOTHH

HaHpaBHeHHOCTbi cnenmanmn3anms «TexXHoaorus 6VDCHI/I51 Hed)TleI)IX " Ia30BbIX CKBAXKHH»

®opma 00yueHus: 3a04HAS;

14015999

®opma Ne VJI-1

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

Cemectp _ . & o E
vl % & = O
= i S5 © 0 o S
Ha3nauenue g P - E W = g
=]
Tun yueOHBIX U3/a- 3 e | g bubnuorpaduueckoe onucanue 2 5 = & 5 5 22
HUMH 02| 23 S o8& = B
° = 3 < (S E“ O D o
20 TR S8
o < > M Lg
1 2 3 4 15 6 7 8 9
OcHoBHas TUTEepa- i m3y4yenus Teo- 4 | Kpen, B.I'. OcroBHI HedTerazoBoro aena: yued-Hoe mocobue / B.I'. Kper, | 1 http://www.e.lanbook.com | 1.00
Typa puu; A.B. Ilagpuna. — 2-e u3m., nepepad. u gor. — Tomck: U3a-Bo Tomckoro
MOJMTEXHUYECKOTo yHUBepcuTeTa, 2016. — 200 c.
JomonmautensHas Jis m3y4yenus Teo- 4 | Omeparop 1o HCCIIeIOBaHUIO CKBaXHUH : yaebHoe mocodne / C.d. Cangy. | 1 http://www.e.lanbook.com | 1.00
IuTeparypa puu; — Tomck: U3n-Bo ToMckoro noaurexHudeckoro ynusepcurera, 2015. —
120 c.

[Tpumeuanue — I'padsr 1-5,8 3anonssioTes kadenpoii, rpadot 7 1 9 - 6ubanoTexoit
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®dopma Ne VJI-2
CBEJIEHUS
00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

Haumenosanue aucuumusasl: (389) OcHOBEI HE(TEra3oBoro Aejia

Hamnpasienue noarorosku (cremuansaocts): 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTHH

HaHpaBJ’IeHHOCTL Criciyaj3anusd «TexHonIorus 6VD€HI/I}I Hed)T}IHBIX U T'a30BbIX CKBAXUH)

®dopma 00ydeHUS 3a0UHAS;

Kadenpa, obecnieunBaromias npenojaBaHue AMCUUILIMHGL Pa3Benka u pa3padoTka HeTAHBIX M ra30BbIX MecTopoxaeHui (PPHI'M);

Kon-Bo
Cemectp o 2 3 =
IK3. 5SSz =l
X LS o S
= o) & © o m = o
Ha3znauenue yue6- s o | § & X A= g 5
. « | T | 8 bubnuorpaduueckoe onucanue °l g8 o T 2o 2 5
HBIX U3JIaHUU g 3 o o 5B o 0 5 = 9
0 9| 3 faa) s & Q3 E 3 5
o =] ] ) =N O © O
g = g JE B Mg
1 2 3 4 5 6 7 8 9
JI71s1 BBITTOJTHEHUS TIPAK- 4 | Moxyns OcHOBHI He(hTEra30BOTo Jefa | yaeOHO-METOAMIECKOe TOCOOHE K MPAKTHIECKIM 1 0 http://bibl.rusoil.net | 1.00
THYECKUX 3aHITHIA, u 1abpatopHbIM 3aHsATHsAM / cocT. P.A. Hadukosa, H.A. Bopcuna. —Yda: YTHTY, 2023.
— 1926 Ko
s Bemonuerns CPO; 4 | Moxyns OcHOBHI He(hTera3oBOro aena: yaeOHO-MeTOINIecKoe M0coOre K BRITIOTHEHUIO 1 0 http://bibl.rusoil.net | 1.00
CaMOCTOSTENbHON paboThl oOyuatonuxcs / coct. H.A. Bopcuna. — Yga: YTHTY, 2023. —
54 K6

ITpumeuanue — I'padsr 1-5,8 3anonusiores kadenpoii, rpadet 6,7 u 9 - dbubianorexoit
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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 ycneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTrTeCTaluy nmo AMCUMIIJINHE

(389 )OcHoBbI HedTEera3oBoro jaeJia

Hanpagnenne noxrorosku (cnemuansaocts): 21.05.06 HedrerazoBble TEXHUKA U TEXHOIOTUH

Hanpasnennocts: CIIENUATIN3 AN «TexHomorus 6VDCHI/ISI Hed)THHBIX 1 I'a30BbIX CKBAXKHUH)

YpoBeHs BeIcIIero oopa3oBanus: CIIENUATIUTET

®dopma oOyueHus: 3a0YHAS;

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

Tpynoemkocts muctmmmmsss: 4 3.€. (1444ac)

OxTs6pbckuit 2024
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB
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IToka3zaTenn nocTuxe- Bun
No Kontpomupyemsie paznenst | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
n/n (TeMbl) TUCIUIUIMHBI Tata o0y4yeHus Pesymsrar 0byuemnis KOMIIETEHLIUH HHA PEsyIIBTATOB 0CBOC- HOTO
HUS KOMIETEHIIUH
CpeacTBa
1 I'eomnoro- ¢puznueckue oc- B(OIIK-1) Meroanueckumu noaxo- | OIIK-1.3 Pemaet koH- JlemoHCTpHpYyeET HE0O- [Tucemen-
HOBBI JOOBIYM HEPTH U raza JaMH K PELICHUIO TIPO- | KpEeTHbIE IPOU3BOJCTBEH- | XOJAWMBIE pacueThl P | HBIHM U
CTBIX 3aJ]a4 B 00JIaCTH HBIE U UCCIIEZIOBATEIbCKUE | pa3pabOTKe U 3KCIUlya- | YCTHBII
He(Tera3oBoro jena 3aJja4d Ha OCHOBE TIOHU- TalUU MECTOPOXKACHUNA | OMpOC
MaHMs (U3NYECKOH CyII- | )KUIKUX U ra3000pa3Heix | Pa3Ho-
HOCTU U OCOOCHHOCTEM yII€BOIOPOOB ypOBHe-
OCHOBHBIX TE€XHOJIOTHYE- BBIE 3a/1a-
CKHX TIPOIIECCOB HedTera- YH U 3a-
30BOM MPOMBIIIIEHHOCTH, TaHUs
(b yHKIIMOHAIa OCHOBHBIX Tect
TEXHOJOTHYECKUX 00BEK-
TOB, C YU€TOM HOPMATHB-
HOM TOKYMEHTALUU 110 UX
JKCIITyaTaluu
B(OIIK-7) metononorueit npumene- | OIIK-7.1 IlposBaser no- Hemoncrtpupyet HaBblku | [Incemen-
HUS PU3nKO- HUMaHHUE PU3NIECKUX npuMeHeHus PU3nUKo- HBIN 1
MaTEeMaTHYeCKOro arnmnapa- | OCHOB M 0COOCHHOCTEH MaTEMaTUUYECKOT0 alna- | YCTHBIN
Ta IPU PEIIEHUU MPAKTU- | OCHOBHBIX TEXHOJIOTUYE- | paTa MpH BBHITOJIHEHUU orpoc
YEeCKUX 3a/1a4y CKHX MPOIIECCOB TOPHOI'O | pacyeToB 1o pemeHuto | PasHo-
1 He(hTEera30BOro Mpomu3- 3a/1a4 He)TEera3o0BoOro YpOBHeE-
BOJICTBA IPOHU3BOJICTBA BbIE 3a/1a-
4H U 3a-
TaHus
Tect
3(OIIK-1) coBpemeHHoe cocrosinue, | OIIK-1.3 Pemraer kon- PacckasbiBaer o HayuHo- | [Iucbmen-
TEXHUUYECKHUE XapaKTepH- | KPETHbIE MPOU3BOJICTBEH- | TEXHUYECKUX JOCTUXKE- | HBIM U
CTUKH U DKOHOMHUYECKHE | HbI€ U HCCIIEeIOBATEIbCKUE | HUSAX MO KOHTPOIIO U YCTHBIN
MOKa3aTesH, UCTOPUIO U | 3a7laud Ha OCHOBE MOHU- PEryIUpPOBaHUIO TOOBIYH | OMPOC
TEH/ICHIIUH Pa3BUTHS OTe- | MaHUA (QU3NYECKOH cyll- | HedTH U rasa Pa3no-
YECTBEHHBIX M 3apy0ekK- | HOCTH M OCOOCHHOCTEH YpOBHE-

13
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HBIX HE()TEra30BbIX T€X- | OCHOBHBIX TEXHOJIOTHYE- BbIC 3a/1a-
HOJIOTUH CKHX TPOIIECCOB HedTera- 9H U 3a-
30BOI1 MPOMBIIIIEHHOCTH, TaHus
(GyHKIIMOHATIAa OCHOBHBIX Tect
TE€XHOJOTHYECKUX 00BEK-
TOB, C YUCTOM HOPMATUB-
HOM JJOKYMEHTAIUH 0 UX
SKCILTyaTallun
3(OIIK-7) dbyanamentanbpabie ocHO- | OIIK-7.1 IIposBiser mo- [Tepeuncnser ocHoBHble | [Iuchmen-
BHI, 6a3OBLIe IIOHATUA HHUMAaHHUC (1)I/I3I/I‘-IGCKI/IX 3aKOHOMCPHOCTH ABU- HBIN U
He(TerazoBoro MpoOM3BO/I- | OCHOB U OCOOEHHOCTEH JKEHUs (DJIFOMIOB B TUIa- | YCTHBIN
CTBA ¥ OCHOBHBIE 3aKOHO- | OCHOBHBIX TEXHOJOTHYE- CTax K 32005M CKBaXXUH | OIMPOC
MEPHOCTH TPOIIECCOB CKHX MPOIIECCOB TOPHOTO Pa3no-
JBUKCHUSI YTIIEBOJIOPOIOB | M He(pTera3oBoro mpous- YpOBHe-
B IUIACTE U CKBAXKUHE BOJICTBA BbIC 3a/1a-
Y1 U 3a-
TaHus
Tecr
Y(OIIK-1) camocrostesnbHo ctpouth | OIIK-1.3 Pemraer koH- MIPUMEHSTH TaHHbIe pac- | [Tucbmen-
nmponecc OBJIaJACHUS UH- KPCETHBIC ITPOU3BOACTBCH- YCTOB OJIs1 BHECCCHUS HE- HBIN U
dopmaruelt, CTpyKTypu- | HbI€ U UCCIIEJOBATEIbCKUE | 0OXOAUMBIX KOPPEKTUB | YCTHBIM
POBAaHHOM JJIsl BBINIOJIHE- | 3a7a4¥ HA OCHOBE IOHHU- B perIaMeHT paboT OIIpoC
HUS TPOPECCUOHANBHON | MaHUs (PU3NYECKOH CyIII- Pazno-
NeSTeIbHOCTH HOCTU U OCOOCHHOCTEH YpOBHe-
OCHOBHBIX TE€XHOJIOTHYE- BbIC 3a/1a-
CKHX TPOIIECCOB HedTera- 9H U 3a-
30BOI1 MPOMBIIIIEHHOCTH, TaHus
(GyHKIIMOHATIAa OCHOBHBIX
TEXHOJOTHYECKUX 00BEK-
TOB, C YUCTOM HOPMATUB-
HOM JJOKYMEHTAIUH M0 UX
SKCILTyaTallun
Y(OIIK-7) ucnoib30BatTh 3akoHoMep- | OIIK-7.1 IIposBaser no- Hcnonb3yeT 0OCHOBHBIE [Tucemen-
HOCTH (PU3HKO- HUMaHue PU3UIECKUX TUIIBl yPAaBHEHWM MaTe- | HBIA U
MaTEeMaTUYECKHX HAYK ISl | OCHOB U OCOOEHHOCTEH MaTUYECKON (DM3UKH JIJIS1 | YCTHBIN

14
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peLIeHHs pacYeTHO-
AHAJMTUYECKHX 3a/1ad,
BO3HHUKAIOUINX B X0
npogeccuoHaILHOM Jes-
TEIBHOCTH

OCHOBHBIX TE€XHOJIOTHYE-
CKHUX IPOIIECCOB TOPHOTO
1 He(hTEera30BOro Mpomu3-
BOJICTBA

peIICHHUS PAKTHYESCKUX
3amad He(dTerazoBoro
nena

onpoc
Pazno-
YpOBHE-
BBIC 3371a-
9H U 3a-
JaHU

OcHOBBI pa3paboOTKH
Heq)THHBIX 1 Ira30BbIX MEC-
cTopoxaeHni. OCHOBBI Iie-
pepaboTku HePTT U He(Te-

MpOAYKTOB. TpaHcopTUpO-

BaHHe HEe(PTH, Ta3a U Mpo-
JTYKTOB MX MepepaboTKH

3(OIIK-1)

COBPEMEHHOE COCTOSIHUE,
TEXHUYECKHE XapaKTepH-
CTHKH U 5KOHOMHYECKHE
MOKa3aTeJH, UCTOPUIO U

TEH/ICHIIUH Pa3BUTH OTe-
YEeCTBEHHBIX U 3apy0Oex-

HBIX He(PTEra30BbIX TEX-

HOJIOTUI

OIIK-1.3 Pemaer koH-
KpPETHBIEC TIPOU3BOJICTBEH-
HBIE U UCCIIEJOBATEIbCKHE
3a/1a4l Ha OCHOBE TIOHHU-
MaHUs (PU3NYECKOHN CyIII-
HOCTU U OCOOCHHOCTEMH
OCHOBHBIX TE€XHOJIOTHYE-
CKUX TpOIleccoB HedTera-
30BOM MPOMBIIIJIEHHOCTH,
(GyHKIIMOHATIAa OCHOBHBIX
TEXHOJIOTHYECKUX 00BEK-
TOB, C Y4€TOM HOPMAaTHB-
HOM JOKYMEHTAIUU 0 UX
DKCIUTyaTaIi

[lepeuncnser OCHOBHBIE
3TaIbl pa3pabdoTKU Me-
CTOCKOIICHUH YTJI€BO-
nopozioB, PacckasbiBaer
0 MOHATHUSX TPAHCIIOPT U
nepepaboTKa yriieBo10-
pozIoB

IIncemen-
HBIA 1
YCTHBIN
onpoc

3(OIIK-7)

dbyHIaMEHTAIBHBIE OCHO-
BBI, 0Q30BbIE MIOHATHUS

He(dTerazoBoro Mpou3BoOI-

CTBa ¥ OCHOBHBIE 3aKOHO-
MEPHOCTH TIPOIECCOB

JBUKCHHUSI YTIICBOIOPOIOB
B TUIACTE U CKBKUHE

OIIK-7.1 IIposiBasier mo-
HUMaHue PU3NIECKUX
OCHOB U 0COOEHHOCTEM
OCHOBHBIX TE€XHOJIOTHYE-
CKHUX IIPOIIECCOB TOPHOTO
U He(hTera3oBoro mpous-
BOJICTBA

Ha3siBaeT ocCHOBHBIE
(axTOpHI BIUAIOLINE HA
BBIOOP METOJIOB, CITOCO-
00B TOOBIUHU YTIIEBOO-
POJIOB , OCJIOKHEHUS U
METO/1bI OOPHOBI C HUMH
npu ux go0er4e. [lepe-
YHUCIIIET OCHOBHBIC 3a-
KOHOMEpPHOCTH TIpoIIec-
COB TpPaHCIIOPTA U TIepe-
paboTKH yriIeBOA0PO-
IIOB, 0OCOOEHHOCTH U
(baKTOpBI ONIPEACIISIO-
II1e BBIOOP COBpPEMEH-
HBIX CHCTEM DKCILTyaTa-

IIncemen-
HBIA 1
YCTHBIN
onpoc
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IIIH MECTOCKOIUICHUHN

YIJI€BOIOPOAOB
2. IlepeyeHb OLICHOYHBIX CPEACTB JJIsl TEKYIIero KOHTPOJIS M NPOMEKYTOYHOM aTTecTAlMHU N0 JMCIUIIHHE
Bun onenounoro [IpencraBneHue OLEHOYHOTO Cpe-
n/n Kpatkas xapakTepucTHKa OLIEHOYHOTO CpeACTBa [IIkana oueHkH
CpEICTBa cTBa B (hOHJE
1 2 3 4 5
1 | [IuceMeHHBI 1 OneHoyHOe CPEeCTBO IS TEKYLIETO KOHTPOJIS CoBOKYNHOCTB BOIIPOCOB, 33]1a- «3aumenoy BHICTABIIACTCS 00yHatomemycs,

YCTHBIN OMPOC

YCIIEBAEMOCTH ¥ MIPOMEKYTOYHON aTTSCTAIINH.
[To3BoJISIET BBIIBUTE M BOCIIOJIHUTE TIPOOEITHI B
3HAHUSX; TOBTOPHUTH, 3aKPEIUThH, CHCTEMATU3UPO-
BaTh MaTepuai; OIEHUTh 3HAHUS, YMEHUS, TEOpe-
THYECKUE U MPAKTUICCKUEC HABBIKH, ONIPEICITHTh
ypOBeHb CHOPMUPOBAHHBIX Y CTYICHTOB KOMIIE-
TEHIIMH 1O JUCITUTIINHE (MOYJIIIO)

HUM, YIIPaXXHEHUH, TECTOB JJIs
BBITIOJTHEHHS] KOHTPOJBHBIX padoT,
nomamHaux 3aganuii, PI'P u naBIX
yueOHbIX pabot. KommekT Ounie-
TOB JUISl TEKYILIEH U TPOMEXKYTOU-
HOM arTecTauu

ecnu Habpan 61 6amn u 6onee
ITpomexyTouHast aTTecTalys IPOBOIUTCS MO
Ouneram. B 6unere nsa Bonpoca. Konmuectso
6asoB 3a OWJIeT: MUHUMAJIBHOE TTOJIOKHUTENb-
Hoe — 20;

MakcuManbHoe -30.

OpnuH Bonpoc B Ouiere oneHnBaetes — 10 Gan-
JI0B o0mmue , CTPYKTYPHPOBaHHBIE 3HAHUS,
yCHENIHbIE, HO HE CHCTEMaTUIECKHE OTBETEHI;
OTCYTCTBUE CUCTEMAaTU4YECKUX 3HaHMH; - 20
0aJIoB ycIHenIHbIe OJIHbIE OTBETHI, CHOPMHU-
POBaHHbBIE CUCTEMATHYECKUE 3HAHUS
«He3aumeno» BBICTABISIETCS 00yUarOLIEMYCs,
eciH B mpouecce o0ydeHus: HabpaHo MeHee 61
Oamna

Pa3znoypoBHeBbIE
3a/lauM U 3aJlaHus

Paznuyuaror 3aaun u 3aganHus:

a) penpoAYKTUBHOIO YPOBHS, MO3BOJISIOLIHNE OIle-
HUBATh U IUaTHOCTUPOBATh 3HAHUE (PAKTUIECKO-
ro Marepuaia (0a30BbIe MMOHATHS, AJITOPUTMBI,
(hakThl) 1 yMEHHE MTPABUIIBHO UCIIOIH30BATh CIIe-
UaIbHbIE TEPMUHBI U IOHSTHSI, Y3HAaBaHUE 00b-
€KTOB U3y4Y€HHUS B paMKaXx OIPEIECICHHOrO pa3Jie-
J1a TUCUUIUINHBL

0) PEKOHCTPYKTHBHOTO YPOBHS, TIO3BOJISIOIINE
OLIEHHUBATh U AMATHOCTUPOBATH YMEHUSI CUHTE3U-
pOBaTh, aHATU3UPOBATH, 0000IIATh (hAKTHUECKUN
U TEOpEeTHUECKU MaTepuai ¢ GopMynupoBaHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM MTPUYHH-
HO-CJICJICTBEHHBIX CBS3CH;

B) TBOPUECKOTO YPOBHSI, TO3BOJISIONINE OLEHUBATD
Y IMarHOCTUPOBATh YMEHMsI, UHTEIPUPOBATH 3HA-

KommiekT pa3HOypOBHEBBIX 3a7a4
U 3aJaHui

«3aumeHoy» BBICTABIISICTCS] 00yJaIOIEMYyCsl,
ecnu Habpano 40 6amwioB u 6osiee — 3agayun U
3a/IaHHs BBIIOJIHEHBI, 110 0(OPMIICHUIO B COOT-
BETCTBHH C TPEOOBAHUAMU, MOTYT 11O COZIEP-
JKAQHUIO BBISBJICHBI HETOYHOCTH B pacyueTax
JIOIYCKAIOTCsI HETIOJTHBIE OTBETHI, B IIEJIOM I10-
Ka3aHbl 00IIHe, CTPYKTYPHPOBAHHBIC 3HAHUS
«He3aumeHo» BBHICTABILIETCS 00yJaroMeMycs,
eciu HabpaHo MeHee 40 6ayuIoB, B TOM Cltydae,
Korzaa paboTa BBITIOJIHEHA, HO HEBEPHO, JTHO0
OTCYTCTBYIOT OTBETHI U BBIBOJIbI

16
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HUS pa3InYHBIX 00J1acTel, apryMEeHTHPOBATh COO-
CTBEHHYIO TOYKY 3pEHHU.

Tect

CucreMa cTaHAapTU3UPOBAHHBIX 3aJJaHUM, TO3BO-
JISIOIIAsl aBTOMATU3UPOBATh MPOLEYPY U3Mepe-
HUS YPOBHSI 3HAHUM U YMEHUN 00yJaronierocs.

doHI TECTOBLIX 3aIaHUM.

«3aumeHo» BBICTaBIAETCS 00yJaroIeMycs,
€CJIM TIPaBUIILHO OTBETUII Ha Gornee deM 61%
BOIIPOCOB TecTa

«He3aumeHo» BBICTABIIETCS 00yJaronieMycs,
€CJIM IPaBUJILHO OTBETHII Ha MeHee ueM 61%
BOIIPOCOB TECTA
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IIpunoxenune B

«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aay, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUN):

e A e

OCHOBHBIE TIOHATHUS O CKBaXKUHE.

CBolicTBa NOPOI-KOJJIEKTOPOB.

CocTaB MI1aCcTOBBIX YTIIEBOJIOPOJAHBIX CMECEH.

du3nyecKue CBOKMCTBA MMPUPOJAHOTO Tras3a.

dusndecKue CBOMCTBA MIaCTOBON HePTH.

IToBepXHOCTHOE HATSKEHUE.

CMmaunBaeMoCTb.

Cuuibl, I€MCTBYIONINE B 3aJI€XKaX YIIE€BOAOPOA.

3akoH GuUIBTpaIIH.

JIByX4JIGHHBIN WU CTETIEHHOW 3aKOH (PUIBTPALINU.

OKCIUTyaTanusi CKBaKuH.

Crioco0bI 3KCIITyaTalluy CKBAXKHH.

TepMUHBI, UCIIONIB3YEMBIE NPU IKCILTyaTaI[UH.

Cxema HEeTSIHON CKBa)KUHBI, SKCILTyaTHPYEMOI HACOCOM.

ApTe3naHCKHil KOJIo0ell.

@®oHTaHupOBaHUE HEPYTIHON CKBAKHUHBI.

Oco0OeHHOCTH JBUKEHHS Ta305KUIKOCTHOM CMECH B BEpTUKAJIbHBIX TpyOax.
HUccnenoBanus He(TAHBIX CKBaXKUH MPH CTAIIMOHAPHBIX PEKUMAX.
Hccnenoanust HEPTSIHBIX CKBAXXHUH [TPH HECTAIMOHAPHBIX peXuMax (QUIbTpaLlUU.
laznu¢THas sxcruTyaranust HeTAHOM CKBaKHHBI.

Cxema ra3nu@THbBIX TOILEMHUKOB.

Bri6op auameTpa mogbeMHUKA M PeKUMa IKCIUTYaTaluy ra3au(THON CKBaKHHBI.
DKcruTyatanusi HeTSHON CKBOKHHBI TIPH TIOMOITH IITaHroBoro Hacoca (ILITH).

Br160op pexuma paboThl CKBaKUHBI M COOTBETCTBYIOIIETO €if o6opynoBanus (ILIT'H).

Cxema YOIIH.

punnun nevicteus D1 H.

Xapakrepuctuka JI[H.

Br160op pexuma paboThl CKBaKUHBI M COOTBETCTBYIOIIEro odopynoBanus (OL[H).
Hanophas xapakTepucTuKa CKBa)KUHBI.

Cxema dKCIUTyaTaluy ra30Boi CKBaKUHBI

Oco0EeHHOCTH MCCIIEqOBAaHNI Ia30BbIX CKBAYKUH.

Pa3paboTka He(TSHOMN 3a€XKH P BO3ICHCTBUH Ha HEe.

[TpoGnembl pa3paboTKy HEPTIHOM 3aIEKU C UCTIOIH30BAHUEM 3aBOTHCHHUS.
Metonabl Bo3aeiicTBUA Ha IJIACT.

BBenenue.

[MoaroroBka HeTH K IepepaboTKe.

Cxema noAaroToBKU HEPTH HA MIPOMBICIIAX.

Cenaparus Hedru.

Cxema MmoaroToBKH TOBapHOH HE(DTH.

MeToabl OUUCTKU CTOYHOU BOJIBI.

Knaccudukanms nedrei,

OcnoxHeHHs TPH TPAHCIOPTUPOBKE U MepepadboTKe.

Texanveckne TpeOOBaHMSI K IKCIIOPTHBIM HEPTSIM.

IlepepaboTtka HETH.

14015999
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45.  CymHOCTh HedTernepepadaThIBAIOIIETO TPOU3BOJICTRA.

46.  TlocraBka u mpuém HeTH.

47.  DnexTpoobeccoliiBaHUE.

48.  TlepBuunas nepepaboTka HEDTH.

49.  Cxema nepBHUYHOH MepepadbOTKH.

50.  Bropuunas nepepaboTka.

51.  Jlpyrue METOAMKH rnepepaboTKH.

52.  TpyOGompoBobI.

53.  Tumnsl 0poAyKTONPOBO/IOB.

54. [Ipoksanka mpoayKTOMPOBOJIOB.

55. MarucTtpanbHble TpyOOIPOBO/IBI.

56. CocraB coopyxeHul 1 paboT, BRIMOTHAEMBIX MPU CTPOUTEITHCTBE MArUCTPATBHBIX TPYOOIIPOBO-
TIOB.

57. OCHOBHBIE IPUHITUITBI IPOSKTUPOBAHUS TTPOMBICTIOBBIX TPYOOTIPOBOIOB.
58.  Knaccu¢ukanus mpoMbICIOBBIX TPYOOIPOBOIOB.

59. OcnoXHEHHS TTPU HKCIUTyaTallMi CUCTEM TPAHCIIOPTA MPOTYKIIMU CKBaYKUH.
60.  3ammTa OT KOPPO3HH.

61.  OOpa3oBaHHE KUJIKOCTHBIX U THAPATHBIX MPOOOK.

62.  OtnoxxeHue comueil.

63. [Ipenymnpexaenue coaeoOpa3oBaHus.

64.  Otnoxxenus napaduHa.

65.  Ilynbcamus naBieHUs B IPOMBICIOBBIX TPYOOIPOBOIaX. MOCIEACTBUS, METOAbI OOPHOBI.
66.  TpancnopTupoBaHuE Tra3a.

67. TpancnoptupoBanue HePTEPOTYKTOB

[Tpumep Ouera k 3a4eTy

Y dumckuii rocyrapcTBeHHBINH HE(PTAHONW TEXHUUECKUH YHUBEPCUTET
Kadenpa Pa3senka u pazpaboTka He(QTSHBIX ¥ Ta30BBIX MECTOPOKIACHHUI
o nucruiuinae «OCHOBBI HE(PTETa30BOTO J1eay

Hamnpasnenue nmoaroroku 21.03.01 Hedrerazosoe nemno

npoduite «IKCIuTyaTanusi 1 00CTy)KUBaHUE OOBEKTOB TOOBIYH HE(HTH

1. CocTaB mIacTOBBIX YIJIEBOAOPOJHBIX CMECEH.
2. Beenenue B 0CHOBBI nepepaboTku HePTH U HEDTEITPOTYKTOB.
3. Cuiibl JEUCTBYIONIUE B 3aJIeXkKaX YIJIEBOIOPO/A.

3am. 3aB. kadenpoit PPHI'M O.A. I'pe3una

Jlextop H.A. Bopcuna

OTBeThI Ha BONIPOCHI OUIIETY 3a4eTy 1O AUCHUIUIMHE «OCHOBBI He()TEra30BOro Aesa
1. CocTaB m1acTOBBIX YIJIEBOJAOPOIHBIX CMECEH.

HedTs u a3 - 3T0 TOXKE TOpHBIE MOPOBI, HO HE TBEPJbIC, a KUAKKE U razoo0pa3Hbie. BMecrte ¢ npyru-mu
TOPIOYHUMH OCaJI0OYHBIMU TTOpoaamMu (Topd, OyphIii 1 KAMEHHBIN yroJib, aHTPAIUT) OHU 00pa3yIoT ce-
MEHCTBO KayCTOOMOJIUTOB, T.€. TOPIOUYUX OPTaHUIECKUX MOPO/I.

I'oBopst 0 cocTaBe HEPTH, pa3IUUAIOT FIIEMEHTHBIN, PPAKITMOHHBIN U TPYIIIOBON COCTABBI.

OcHOBHBIMU ee d1eMeHTaMu sBIsitoTcs yriaepon ( 83...87 %) u Bogopon (11... 14 %). Haubonee gacto
BCTpeuaromiasics npumech cepa (10 7 %), XoTst BO MHOTUX HETsIX cepbl mpakTuyecku HeT. Cepa coaep-
KUTCS B HEPTSIX B UMCTOM BHJIE (CaMOpOIHAs), B BHJIE CEPOBOIOPOIa WM MepKanTaHoB. OHa ycH-
JUBAET KOPPO3HI0 MeTauioB. A30Ta B He(pTax He Oounbiie 1,7 %; oH coBepIieHHO 0e3BpeieH B CUITy CBO-
eit maepTHOCcTH. Kucimopos BcTpevaercs B He(hTH HE B UMCTOM BHJIE, 4 B PA3JIMYHBIX COSTUHEHUSIX (KHC-
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707161, peHonsl, 3ups! u T.1.); ero B HeGtH He 6oree 3,6 %. 13 meTainoB B HeTH IPUCYTCTBYIOT XKe-
71e30, MarHui, aAIFOMUHUHN, Me/Ib, HATPUH, OJIOBO, KOOAJIBT, XpOM, T€pMaHUN, BAHAIUH, HUKENb, PTYTh U
npyrue. CopepikaHue METaJJIOB CTOJIb MAJIO, YTO OHU OOHAPYKHUBAIOTCS JIMIIB B 30J1€, OCTAIOIIEHCS 10~
clie CKuraHus HeTH.

@pakIMOHHBIN cOCTaB He()TH ONpPEeNSeTCs IPU Pa3/IeIeHUU COSIMHEHHH TT0 TEMIIepaType KUIICHHUS.
Opakuueil (AUCTUIUIATOM) Ha3bIBAETCS 01 He(PTH, BHIKUIIAIOIAS B ONPE/IeJICHHOM HHTEp-Baje TeMIle-
patyp. Hauanom xumeHust Gppakiiuu CUUTAIOT TEMIIepaTypy MaJeHHsI IEPBOM Karuid CKOH-
JeHcupoBaBIIuXcs napoB. KoHIIOM kumeHus (pakiuu CUUTaIOT TEMIEpaTypy, IpU KOTOPOil Hcrape-Hue
¢bpakiuu npekpainiaercs. Tak, OeH3UHBI BBIKUMAIOT B ipeaenax 35...205 °C, kepocunsi -150...315 °C, nu-
3enpHBIe TommBa - 180...350 °C, macna - 350 °C u BrIIIC.

[Tox rpynmoBbIM COCTaBOM HE()TH MOHUMAIOT KOJTMYECTBEHHOE COOTHOLICHNE B HEW OTIENBHBIX TPYIIII
YIJIEBOJOPOJIOB U COCTUHEHU M.

VYTeBo0pO bl MPEACTABISIIOT CO00M XMMUYECKHE COSMHEHUS yriiepoaa U Bojopoaa. OHu ObI-BaroT
napaduHOBbBIE, HAaQTEHOBBIE K apomaTuieckue. [lapadrHOBBIE YrIIeBOAOPOIBI (METaH, dTaH, IPOIIAH U
T.J1.) UMEIOT XuMudeckyto Gopmyny CnH_,i+i (n - yucno atromoB yraepona). I[Tpu i ot 1 1o 4 mapadu-
HOBBIE YTJICBOJIOPO/IBI SIBJISIOTCS Ta3aMU, PU T OT 5 70 15 - )KuAKOCTIMU, TIpH M6 - TipHu 00BIY-HBIX
TeMIIepaTypax TBEPAbIMU BellecTBaMH. TBepble YIIeBOJOPOIbl METAHOBOTO psiJia HA3bIBAIOT Mapa-
¢unamu. Temrmeparypa Ux TMIaBICHUS COCTABISIET B OCHOBHOM 52...62 °C. B Nm1acToBBIX yCIIOBHSIX Ta-
paduHBI HAXOATCS B pACTBOPEHHOM cOCTOSTHUU. OTHAKO TP CHUKEHUH TEMIIEPATYPhI, TaBJICHUS U BbI-
JIeJIEHUU PaCTBOPEHHOTO rasa napauH BbIAENSIEeTCA U3 HEPTU B BUJIE KPUCTAJIOB, CO3/1aBasi TEM Ca-MbIM
npo6aIeMbl 11 ee PHIIbTPALUH B IJIacTe M JIBMXKEHUS B TPYOONpoBoaxX. B 3aBUCMMOCTH OT CTpoe-HUs U
KOJIMYECTBA )KUJIKUX Napa(UHOBBIX yIIIEBOJOPOIOB B HEPTIX, CBOMCTBA MOTyYaeMbIX U3 HUX HePTenpo-
IYKTOB MOTYT pa3inyarbcs JOBOJIBHO cymiecTBeHHO. HadTeHoBble yriaeBoqopos! (LIMKIa-HbI) UMEIOT
xumuueckyto ¢opmyny CnHin. B otiinumne ot napadvHOBBIX yIriIeBOAOPOIOB OHU UMEIOT IIUKIH-YECKOE
crpoenue. HadTeHOBBIE yIIIeBOIOPOIBI IPUCYTCTBYIOT BO BCeX (pakuusax Hepreil. OHM - BaK-HEHIIHiA
KOMITOHEHT MOTOPHBIX TEIUIMB M CMa304YHBIX Macen (yIy4IIaloT SKCILTyaTallMOHHbIE CBON-CTBA OEH3H-
HOB, YMEHBIIIAIOT 3aBUCUMOCTbH BSI3KOCTH Macesl OT TeMIepaTyphl), a TAKXKE ChIpbe IS MOJIy-4YeHHUS apo-
MaTHYECKHX YTJIEBOJOPOA0B. ApOoMaTHUECKHUE YTIEBOAOPOAbI (apEHbI) UMEIOT XUMUYECKYIO POpMYITy
CiiH2n_G (npu 1 6). L{ukardeckoe CTpOCHHE apOMaTHIECKUX YIIIEBOIOPOAOB B OTINYHE OT HAPTEHO-
BBIX XapaKTepU3yeTcs HaJu4ueM ABOMHBIX cBA3eil. OHU Takke BCTPEUaroTCs BO BeeX Ppakiuu-ax, oda-
JAI0T XOPOIIEeH PaCTBOPSIONIEH CIIOCOOHOCTHIO 110 OTHOIIEHUIO K OPraHMUECKUM BELECTBAM, HO BBICO-
KOTOKCUYHBI.

Kpome yrneBo1opo/1oB B He(TH coiepKaTcst KUCIOPOIHbBIE, CEPHUCTBIE U a30TUCThIE coenHe-Hus. K
YHCITy OCHOBHBIX KHUCJIOPOAHBIX COEAMHEHUH, COJEPKAIIUXCS B HEPTAX, OTHOCSATCS HAPTEHOBbIE KHCIIO-
THI U ac(hajbTO-CMOJIUCTHIE BenlecTBa. HadTeHOBBIE KUCIIOTHI BHI3BIBAIOT KOPPO3HIO METAIIOB. Acaib-
TO-CMOJIMCTBIE BEILIECTBA - 3TO CIOXKHbIE BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUSI, COJIepKalie KpoMe yTiie-
pona u Bogopoaa kucnopon (10 2 %), cepy (10 7 %) u a3ot (10 1 %). I[Ipu 0OBIYHBIX TeMIIe-paTypax OHU
MIPEICTaBISAIOT CO00M MajoTeKy4ee WM TBep0e BEIIECTBO C MNIOTHOCTHIO, IPEBBIIIAIONIEH IIOTHOCTD
BOJIbI. YacTh ac(alibTO-CMOJIMCTHIX BEIIECTB, PACTBOpUMasi B OCH3MHE, Ha3bIBAETCS CMOJION, a HEPACTBO-
puMas - achaabToM.

ConeprkaHue CEpHUCTBIX COSMHEHUH B OTAEIBHBIX HEPTIX 10X0auT 110 6 %. OnHaKo BCTpeya-1oTcs U
MaJIOCEpHUCTHIE HEPTH.

ABOTHCTBIE COCIMHEHUS TIPEACTABICHBI, B YACTHOCTH, TOPPHUPUHAMH, KOTOPbIE, KaK CUUTAIOCh, 00pa3o0-
BaJIMCh U3 XJIOpoduiIa pacTeHUH

¥ TeMOrJIo0nHA KUBOTHBIX. CTOPOHHUKH TEOPHH OPTaHUYECKOTO MPOUCXOXKICHHS He()TH BHJIEIU B 3TOM
MOATBEPK/IEHNE CBOUX B3MIISII0B. [IpupoaHbIe ra3pl AeNATcs Ha TPU TPYIIIIbL:

- rasbl, 100bIBa€MbI€ U3 YHCTO Ia30BBIX MECTOPOKICHUIA;

- ras3bl, T0ObIBa€MbI€ U3 Ta30KOHICHCATHBIX MECTOPOKICHU;

- rasbl, 100bIBaeéMble BMECTE C HE(PTHIO N3 HEPTIHBIX MECTOPOKICHUH.

Bce rassl npencraisioT co0oit cMecu napadUHOBBIX YIIIEBOJOPOJIOB C a30TOM, CEPOBOJIOPOJIOM, yTJie-
KHUCITBIM Ta30M U JPYTUMH KOMIIOHEHTaMHU, HO B Pa3HBIX MPONOPIHUsIX. ['a3bl 4MCTO ra30BbIX MECTO-
poxxaeHuit Haubonee nerkue, onu Ha 90 % u 6osee cocToAT U3 MeTaHa. ['a3pl HeQTAHBIX MECTOPOXKIe-
HUH (MX TaKXe Ha3bIBAIOT MOMYTHHIM HE(TSIHBIM ra3oM) HanboJsee Tsokesble, MeTana B HuX ot 30 1o 70
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%. I"a3bl ra30KOHICHCATHBIX MECTOPOKICHUI HECKOJIBKO 00JIee TSKEIbI, YeM ra3bl YUCTO Ta30BBIX Me-
CTOPOXKJICHHH, HO Jierde, ueM HeTsHoM ra3; metana B HuX oT 80 10 90 %.
[TpupoanbIit ra3 OeCIBETEH, a IPU OTCYTCTBUH B HEM CEPOBOIOPO/IA - HE UMEET 3armaxa.

2. BBeneHue B OCHOBHI epepadOTKu HEPTH U HEPTEIPOIYKTOB.

Ha BbIXO/i€ U3 CKBaXXHMHBI ChIpasi HeQTh UMEET OYEHb OTPAHUYCHHYIO chepy npuMeHeHus. Dak-THuecKku
BCA chIpasi HeTh IPOXOAUT MEPETOHKY, C TEM, YTOOBI MOJIYUYNUTh U3 HEe TaKUE MPOAYKTHI Kak OCH3MH,
aBUAIIMOHHOE TOTUTMBO, Ma3yT U MPOMBIIIIJICHHBIC BUIBI TOTLITHBA.

Ha 3ape Hed1aHOI oTpacnu nepepaboTka IpOU3BOAMIACE TPUMUTHUBHBIM MEPETOHHBIM alnapa-ToM, B
KOTOPOM HE(PTh JOBOIMIIACH 10 KUIIEHUS, U, 3aTeM, KOHJICHCUPOBAJIMCH PA3IMYHbIC TPOAYKTHI, B 3aBH-
CUMOCTH OT Temneparypsl. [1jist 3Toro TpeboBaioch He HAMHOTO OOJIbIIE YMEHHUS, YEM JIJIsl U3TOTOB-
JICHUS CaMOTOHa, TO3TOMY B HE(TSIHYIO OTpAcib B AEBATHAIIATOM BEKe MPHUIILINA TPOU3BOIUTEIN BUCKH.
Ceituac He(renepepaboTKa PEACTABISIET COOOM KPYITHBIH, CII0KHBINA, BRICOKOTEXHOJIOTHUYHBIN U I0PO-
TOCTOSIIIUI MTPOU3BOJACTBEHHBI KOMILJIEKC.

[TepepaboTka HedTu Ha HII3 BKITIOUaET ciemyromme OCHOBHBIEC ITAITbI:

- [ToarotoBka Hedtu K MepepadOTKeE.

- [lepBuunas nmepepaboTka HEDTH.

- Bropuunas nepepaboTtka HEQTH.

- Ouncrtka HeDTEMPOTYKTOB.

[ToxroroBka HeTH K epepabOTKe 3aKII0YAETCs B IOMOIHUTENILHOM 00e3BoxkuBanuu (10 0,1% conep-
YKaHUs BOJIbI) 1 00€CCOTMBAaHNUH (COACpIKAHUE COJIeH 10 3-4 MT/JT) Ik YMEHBIIEHUS KOPPO3UH TEXHOJIO-
TMYECKOT0 000PY/IOBAHUS M MOBBIIICHUS Ka4eCTBA TOIUIUB U IPYTUX HE(YTEPOTYyKTOB.

CeIpas He()Tb— 3TO CMECh Pa3IMUHBIX YIIIEBOAOPOJIOB B pa3HbIX coueTaHusx. Kaxknas cocras-nsromas
MMEET CBOIO LIEHHOCTh, HO TOJILKO MPH BBIX0JI€ U3 nepepaboTku. [loaTromy mepBoii cTaaueii me-
pepaboTKN HETH SABIISETCS pa3/iejeHHe ee Ha COCTABIISIONINE YaCTH. DTO IOCTUTaeTCsl ITyTEM BBICOKO-
TEMIIepaTypHOU MePEroHKU — [0 CYyTH HarpeBa. Pa3nuyHble cOCTABISIOMINE UCTIAPSIFOTCS IIPU PA3HBIX
TEeMIIepaTypax M 3aTeM UX MOKHO CKOHJICHCHPOBATh B pa3/ieibHbIe «UUCThIe» MOTOKH. HekoTopeie u3
3THUX MPOJYKTOB HA BBIXOJIE Y>K€ TOTOBBI JUI MPOAaXH. Jlpyrue moBepraioTcs JanbHeiIei nepepadboT-
Ke, 4TOOBI OJYYHUTh 00JI€€ TOPOTOCTOSIITNE TTPOTYKTHI.

ITpu mpocToii meperoHke MpoIecchl, Kak MPaBUII0, CBOIATCA K yIAJIEHUIO HHOPOIHBIX YacTHII U BHECe-
HUIO HE3HAYUTENIbHBIX U3MEHEHUN B XUMHUYECKHE CBOWCTBA. B KpyMHBIX MepepadaThIBAIONIUX KOMITICK-
cax MpOU3BOIUTCA OoJiee ClIoKHOE TpeoOpa3oBaHue Ha MOJIEKYJISIPHOM YPOBHE ITyTEM XUMHUE-CKHUX pe-
aKUuui. DTOT MpOLIeCC Ha3bIBAETCS KPEKUHT WM KOHBEpcHs. Pe3ynbTaToMm sBisieTcs yBeIUYeHHE BbIX0/1a
OoJiee KaUeCTBEHHBIX MTPOAYKTOB, TAKMX KaK OCH3MH, M CHUKEHUE BBIXO/1a TAKUX JCIIEBBIX ITPO-TYKTOB,
KaK Ma3yT U ac(ajbT.

HedTsHple cKBa>KUHBI U B 11eI0M He(hTe100bIBAIOIINI KOMIUIEKC pa3MeNaloTcsl B HEOCPeI-CTBEHHON
0JM30CTH OT HEDTSIHBIX MECTOPOXKICHUM, a, KaK TIPABUIIO, IPSIMO HAJl MeCTOpoXKaeHueM HedTr. Bridop
MecTa pacrnoiiokeHus HedrenepepadarsiBaromiero 3aBoaa (HII3) Tpedyer 601ee KOM-TUIEKCHOTO MTOIX0-
na. [Ipu pasmemennn HIT3 yuntsiBaeTcst 61U30CTh K HCTOYHHUKAM CBIPhS, Maru-CTpajabHBIM HETEIPO-
BOJIaM, MOTEHIIUAIBHBIM OTPEOUTENSIM, A TAK)KE HAJTMUNE SHEPTETUYECKUX U TPYAOBBIX PECYPCOB.

B Poccun pasmenienne HedTenepepadaThIBAIOMIUX 3aBOIOB CIOKUIOCH YKe K KoHITy 70-X roaoB, B 80-x
6611 ocTpoeH ToibKo oauH HII3 — Aunnckuii. B 2002 roxy 6511 BBenieH B ctpoit HII3 koMnanuu
TAHEKO B HuxHekamcke. 3aB01 MOIITHOCTBIO 7 MITH. TOHH HE(TH B TOJ TOCTPOEH /IS IepepaboTKH
TSDKENoN cepHUCTOM HeTH ¢ MecTopokaeHuid TarapcraHa.

Ha ceromns B Poccun neiictByer 27 kpynHbIX HedTenepepadaTreiBatromux 3aBooB (HII3), obec-
nedrBaronmx 10 98% nepsuyHoit nepepadbotku Hedtu. Ha munu-HII3 nepepabareiBaercs 2% HeTH.
Cpenusisa riryonHa nepepadoTKu:

- B Poccun - 71,5%;

- B CHIA - 95%;

- B EBporie - 90%.

3. Cuiibl JEUCTBYIOIIUE B 3aJIeXkKaX YIJIEBOJIOPO/A.
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Bcesikast HedTsiHas 1 ra3oBast 3ay1eKb 001a1aeT MOTEHITMAILHOW SHEPTUEH, KOTOpas B TIpoIiecce pa3pa-
OOTKM 3aJIe)KH MEPEXOUT B KWHETUYECKYIO M paCXO/YeTCsl Ha BRITECHEHHE HETH U Ta3a U3 Iuia-cra. 3a-
nac MOTEHIIUAILHOW YHEPTUU CO3JIACTCS:

1) HAIloOpoM KpaeBbIX (KOHTYPHBIX) BOJ;

2) HaIoOpOM Ta30BOH IIAIKH;

3) SHEpPrueil pacCTBOPEHHOTO ra3a, BRIACISIOMIErocs u3 Hedtu mpu

CHIDKEHUU JaBIICHUS;

4) DHEpruei, KOTOPOoil 00IaAar0T CXKaThie HETh, BOJIA M BMEIIAIOMIAs UX MTOPOJIa;
5) CUJION TSKECTH, IEMCTBYIONIECH HA KUJIKOCTb.

KpaeBbie BOJbI, I€HCTBYS HA TOBEPXHOCTH BOJOHE(PTSIHOTO KOHTAKTA, CO3/IAI0OT JaBlICHUE B HEPTH U Ta-
3€, 3aMOJIHSIONINE MOPhI TPOIYKTUBHOTO IJIaCTa. AHAJIOTMYHOE JIEHCTBUE OKA3bIBAET I'a3, HAXOAALIUIICS
B Ta30BOI IIANKE, HO JICUCTBYET OH Uepe3 MOBEPXHOCTh Ta30HE(PTSIHOTO KOHTAKTA.

PacTBopeHHbIil ra3, BeIIEIUBIINNICS U3 HE(PTH TOCTIe CHUXKEHUS aBJIEHUs, CIIOCOOCTBYET €ro co-
XPaHEHHIO B JaJbHEHIIEM Ha HEKOTOPOM

ypoBHe. Besikoe yMeHbleHHe Kou4yecTBa He()TH B TUIACTE MPUBOAUT K TOMY, UTO 3TOT 00bEM 3aHUMa-
0T IMY3bIPbKU T'a3a, U NMO3TOMY He(bTB HaXoauTcCAda 1o I[GﬁCTBHQM MPAKTUYCCKU HCU3MCHHOTO 1aBJICHH.
Ero cHmxeHre HauHeTCs, KOTJa BhIJIEJICHHE T'a3a U3 PACTBOPEHHOTO COCTOSIHUS HE OyJeT ycneBaTh 3a OT-
0opoM HedTH.

JleiicTBre ynpyrux cuil He(TH, BOJBI U BMEIIAIOIICH MX MTOPOIBI MPOSBIISETCS B ciaeayromem. [1o Mmepe
oTOopa HePTH U ra3a, MPOUCXOAUT HEKOTOPOE CHIKEHHE TIACTOBOTO JIABIICHHUS, B PE3YJIbTATe Ue-To Tuia-
CTOBBIE (MIIIOU/IBI U TTOPOAA PA3KUMAIOTCS, 3aMEJISAs TEMIT €TO0 MaeHUS.

Cuna TsKecTH OGGCHG‘IHB&CT CTOK He(l)TI/I W3 IOBLINIEHHBIX YacTel IJ1acTa B MMOHUKCHHELIC, T'I€ pacCIio-
JI0’KEHBI 3400 CKBAXKHH.

PasHOYpOBHEBEIE 3aJaUH 1 33JaHHS.

[lepeuens BonmpocoB (3a1a4, 3aAaHUi, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUN):

[Tpaktrueckoe 3anstue "[loacyer 3amacoB HeTH U ra3za 00bEMHBIM METOJOM"

[enb paboThI: 3aKperieHue MOIyYeHHBIX Ha JIEKIUAX 3HAHHUM 110 YCIOBUAM 3aJIeTaHMsl YTII€BOJI0POIOB,
METOJIaM TIOJICUETa 3aMacoB, PA3BUTHE MMPAKTUICCKUX YMEHUN B 00JIACTH OMPE/ICIICHUS N3BJICKACMBIX 3a-
macoB He()TH U raza 0OBEMHBIM METOOM.
3ananue:
Brruuciuts n3BiiekaemMbie 3anackl HEPTIHOM 3aneku KpyroBoi popmel. MIcXxoaHbIe TaHHBIE BBITAIOTCS
npernoaBaTesieM
Koaddurnment nedreornaun BeIOMpaeTcs B 3aBUCUMOCTH OT PEXXHMa pabOTHI 3aJIeKH (HOMEp peKuMa
JUTS KQKJIOTO BapUAHTa B HCXOIHBIX JAHHBIX):

1. Bogonanop#siii pexxum — 0,6—0,8

2. Pexxum razosoii mamnku — 0,5-0,7

3. Pexxum pactBopenHoro rasza — 0,2 —0,4

4. I'paButannonnsiii pexum — 0,1 —0,2.
OO6BemMHBIN KO3 GUIUEHT TJIACTOBOM HEPTH PACCUNTHIBAETCS B 3aBUCHMOCTH OT Ta30HACKHIIIIEHHOCTH T10
bopmyre:
b=1+3,05-10-3-T°0, mpu ['0? 400 m3/m3
b=1+3,63-10-3-(T'0 - 58),  mpu '0> 400 m3/m3
rie [0 — razoHachImEeHHOCTH TIacCTOBOM HePTH B M3/M3 (00beM NMPUBENICH K CTAHIAPTHBIM YCIIOBU-
SIM)
Heo0xo1muMo MOMHUTB, YTO BMECTO MPOU3BEACHUS UCIIONIb3yeM 3HAaYeHHE, ONpeiesieHHOoe 1Mo Gopmyre 4.
PesynbTaThl pacueTa npencTaBuTh B TAOIMYHON (POpME COTJIACHO
tabmuie 2. [Ipon3Bens pacyer 1o moacueTy 3anacoB HeTH 0ObEMHBIM METOIOM, 110 Tadymile 1 onpene-
JUTH K KAKOMY MECTOPOKICHUIO OTHOCUTCS 3aJI€Kb.
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BriBosibI: (aHaIM3 U MHTEpIPETALUs Pe3yIbTaTOB, OMYUYEHHBIX IIPU BHIOJHEHUH MPAKTUYECKOTO 3aHsI-
THS B BUJIE KPATKUX, HO MIPUHIMITHAIEHO HEOOXOIUMBIX JOKA3aTelIbCTB, 000CHOBAaHUH, pa3bsICHEHUH,
COTJIACOBAHHBIX C LIENSIMU M TEMOU MPAKTUYECKOTO 3aHITHS);

KonTposbHbIE BOPOCH

1 [Tonsarue o Hedgtu. CocTas, yCIOBHS 3aJeTaHUsL.

2 [TonsTHE 0 3amexkax, MECTOPOXKICHUSX.

3 [TonsTue o 3anacax. Kareropuu 3anacos 1o creneHu paspeaaHHocTH. Kareropus 3amacos A.

4 [TonsiTue o moacyeTe 3amacoB. MeTo bl MOICYETa 3a1acoB He(TH.

5 VYciioBUs IPUMEHEHUS U BEIOOP METOJIMKHU TOJICUETA 3a11acoB HE(TH B 3aBUCUMOCTH OT pEXKHUMA U
CTEINEHH Pa3BEIAHHOCTH.

6 MerTto/1bl TOACUETA 3aIIaCOB I'a3a U KOHJIEHCATa B Fa30BbIX U Ta30KOHIEHCATHBIX MECTOPOKICHMSIX
7 VYcioBus NpUMeHEHUs U BbIOOpa MeTo/ia M0/ICYeTa ra3a U KOHJIeHcarTa.

Tekcr oTuera nmpakTudeckomy 3aHsaTHIO odopmisiercs B cooTBeTcTBHH ¢ ['OCT 2.105-95 pykonucHbM
CIoco00M JIMOO0 € UCIIONB30BAaHUEM IPUKIIAJHBIX O(UCHBIX TPOTPaMM IO MPUIIOKEHHOMY 00pasIly
odopmiieHus Ha auctax Gopmara A4 ¢ paMkoii B KoTopoit ykaseiBaercs ®UO, rpymma, HoMep JucTa.

[TonHOE OMMCaHWe IPUBEJEHO B Y4EOHO-METOAMIECKOM TTOCOOUH:
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Nafikoval6583.pdf

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

IlepBbIil OTBET B 3aJaHUU [TPABUIILHBIN.

1. KTo u3 Poccuiickux y4eHbIX BBIJIBUHYJ TMIIOTE3Y OPraHUYECKOI0 U HEOPraHUYECKOIro MPOMC-
XOXKJIeHUS HePTH?

OTBeThI:

1). Opraanueckyro M.B. JlomonocoB, Heopranuueckyto JI.11. Mennenees.

2). Opranunueckyto .M. Mennenees, Heopranuueckyo A.M. bytnepos.

3). Oprannueckyro ['.B. [lnexanos, Heoprannyeckyto JI.11. Mennenees.

4). Oprannueckyio A.Il. KpeuioB, Heoprannueckyio M.B. JlomoHocos.

5). Oprannueckyro /.M. Mennenees, Heoprannyeckyro B.W. Ycaues.

2. CnocoOHOCTH MOPOIBI MPOIyCKaTh MPH Mepenaje JaBiIeHHs )KUIKOCTh U ra3 Ha3blBaeTcs?
OTBeThI:

1). [IporumiaemocTsIo.

2). Db dexTUBHON TOPUCTOCTHIO.

3). OTKpBITOM MOPUCTOCTHIO.

4). I[lopucrocTbio.

5). IIpe30mpoBOAHOCTHIO.

3. Kakyro xumuueckyro GpopmMyiry uMeroT HaQTEHOBBIE YTIIEBOIOPOIBI?
OTBeTHI:

1.
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4. C yBennueHuEeM CoJiepKaHusl B HETH paCTBOPEHHOTO rasa ee BI3KOCTh?
OTtBeTsI:

). YMeHnbiiaercs.

2). YBennuuBaeTcs.

3). He mensercs.

4). MeHsieTcsi HEOTHO3HAYHO.

5). Her nmpaBusibHOTO OTBETA.

5. Yto Takoe 00bEKT pa3paboTKu?

OtBeTsl:

1). OnuH NI HECKOJIBKO IJIACTOB, 3a11achl KOTOPHIX W3BJIEKAKOTCS OJJHOW M TOM )K€ IPYNION CKBaYKHH.
2). Bce 3anexu, HaxoAsAIMKMecs: Ha OJTHON BEPTHKAIIH.

3). Bce 3anexu MECTOPOKIACHMUSL.

4). OuH UM HECKOJIBKO IIJIACTOB, pa3padoTKa 3alacoB KOTOPHIX SKOHOMHUYECKH ONpPaBIaHa.

5). Bce 3anexu, HaXoAsIIKECs: B OJTHOM ILJIacTe.

6. Uto Takoe "pexxum paboThl HEPTAHBIX 3aJIeKen".

1). XapakTtep mpOsIBJICHHS IBMKYITUX CHII, 00€CTICUNBAIOIINX MPOABMKEHUE HE(PTH B IJIaCTaX K 3a005M
IKCILTyaTaIMOHHBIX CKBAXKUH?

OTtBeThI

2). Pacniopsimok pabouero nust B HI'J1Y.

3). Bc€ mepeunciieHHOe B OTBETaX.

4). Pacniopsiiok pabo4ero JHS Ha MECTOPOKICHHH.

5). IMopsimok pa30ypuBaHUs CETKH CKBaKHH.

7. Lenbro mepepaboTKu HEDTHU SBIISCTCS.

1). Ilpou3BoACTBO HE(DTEMPOAYKTOB, TIPEKIE BCETO, PATMYHBIX TOILIUB M CHIPhS JUISI MTOCIIETYIO-TIeH
XUMHUYECKOH TiepepadoTku?

OTBeThI:

2). [Ipon3BOICTBO TOJBKO KaydyKa.

3). [Ipon3BOACTBO TOJIBKO KOKCA.

4). IIpon3BOICTBO TOJHKO aBHATOILIIMBA.

5). Ilpon3BOACTBO pa3nMUHBIX IIACTMACC.

8. CMmech yIIIeBO1I0pO/I0B, BHIKUIIAIOIINX B OMPEIEICHHOM HHTEpBaJe TEMIIEpaTyp, Ha3bIBaeTcs?
OTtBeTsI:

1). ®pakuueii HehTH.

2). [TapaduroM.

3). Masyrom.

4). KepocruHoBo# (hpakiuei.

5). AuzenbHoil hpaxiuei.

9. B Hactosmee Bpems HeTh, HEYTENPOAYKTHI M Ta3 JOCTABJISIOTCS CICAYIOIIUMH BUIAMU TpaHCTIOpTa?
OTtBeTsI:

1). TpyOoTmpOBOAHEIM, KEIE3HOIOPOKHBIM, BOJHBIM (MOPCKUM U PEYHBIM), aBTOMOOUITBHBIM.

2). TpyOOTIPOBOIHBIM M BOJTHBIM.

3). MopckuM U pedHbIM.

4). Kene3zHo10pOKHBIM, MOPCKUM, aBTOMOOMIIHHBIM.

5). TpyOOmpOBOIHBIM, KEIE3HOIOPOKHBIM, BOJHBIM (MOPCKUM U PEYHBIM ), aBBTOMOOUITBHBIM, TY)KEBBIM.

10. IlepBblit B MUpE HAIMBHOM TaHKEP AJISl TpAaHCTIOpTa HE(YTENPOTYKTOB Ha3bIBAJIC?
OtBeTsl:
1). 3opoacTp.



14015999

2). Iletp IlepBsIii.

3). Kas3p Bnagumup.
4). Oner.

5). Ban ['po3HBIA.
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