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JIncer aktyaausanum padoyeil NporpaMmbl
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[Ipotokomor 20 . Ne
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IIporokom ot 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko




1 Ilesin ocBOeHMS AUCUMILIMHBI (MOIYJIsT)

[enssMu OCBOCHMS AMCIUIUIMHBI (MOAYJIsI) « DHEPreTHKA TEINIOTEXHOJIOTHI SBIISIOTCS
dbopMupoBaHue y OOy4YarOUIUMXCS TMPEACTABICHUN O BIUSHUU JHEPreTUKH HAa COCTOSHHE
OKPY’)KaIOIIeH  CpeAbl; BBIABICHHUS  HEOOXOAMMOCTH  IPOIECCOB  COBEPIIICHCTBOBAHUS
MPUPOJOOXPAHHON TEXHUKU W TEXHOJOTWHU; BBISIBIIEHHE OCOOCHHOCTEM M TEHJICHLHMA B
W3MEHEHUHU TeXHOJIOTHYeCKuX cxeM TOC, KoTopble 00yCIOBICHBI TPEOOBAHUSIMU TTOBBIIICHHOM
HKOJIOTUYECKON O€30IaCHOCTH; U3yUeHHE 000pYA0BaHUS ISl MbLICYJIABIMBAHUS, OUUCTKH ra30B
Y BOJIBI TEIUIOPHEPTETHUECKUX YCTPOUCTB, B 00beMe, HEOOXOUMOM JIJIsI TEXHUYECKH TPaMOTHOM
WX JKCIUTyaTallluy; aHaJN3 OCHOBHBIX 3arps3HUTENCH aTMOC(HEPHOTO BO3yXa U BOJbI; U3YUCHHE
METO/IOB OYUCTKH BHIOPOCOB M COPOCOB HA TEIJIOBBIX AJICKTPOCTAHITUSX.

2 MecTo TUCHMIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMmmMsbl

JqucuuiuinHa OHepreTuka TEIUIOTEXHOJIOTUH BXOJUT B 4YacTh Yy4eOHOro IIjIaHa
dopMHpyeMyr0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIECHHH 00pa30BaTeIbHON IPOTPaMMBI.

Jiis  u3ydeHus  AMCLUMIUIMHBL  HEOOXOAMMbI — 3HaHMs  (YMEHHMs,  BIaJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS JUCIUIUINH/ IPAKTUK:

Maremartuka

Dusuka

Xumus

KoTtenbHble yCTAaHOBKH M TApOT€HEPATOPBI

3HaHus (YMEHUS, BIaJ€HUs), MOTyYeHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OYIyT
HEOOXOIUMBI [Tl U3YyUYCHUS TUCIUILIINH/TIPAKTHK:

TexHosornyecKkrue SHeproHOCUTENN NPEAIPUIATUN

TennoBsie 3NEKTpHUUECKHUE CTAHLIUN

3 Komnerenuun odyuaromerocs, popMupyemblie B pe3yJabTaTe 0CBOCHHS

AMCUUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4YeHusI

B pesynbrare ocBoeHUs AUCHMILIUHBI (MOIyJis) «DHEPreTHKa TEIIOTEXHOJIOTUI
oOyuaromuiics JoKeH 001a1aTh CIeAYOIIMMU KOMIETEHIIUSIMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

YK-1 CriocobeH ocymiecTBIsATh MOUCK, KpUTUYECKUN aHaJIU3 U CUHTE3 HHPOpPMaIUK, IPUMEHSTh
CHUCTEMHBIHN MOJXOJ ISl pEIICHUS MOCTABJIECHHBIX 33124

YK-1.1 AHanusupyer 3a/1auy, BbIIeNsIs ee 0a30Bble COCTABISIONINE, PACCMATPUBAET
U TpeljiaraeT BO3MOXKHBIE BapUaHThl PEIICHUs IOCTABJIEHHOM 3aaauu,
OLIEHNBAs MX JIOCTOUHCTBA U HEIOCTATKH

YK-1.2 Omnpenensier, HATEPIPETUPYET U PaHKUPYET HHPOPMAIHIO, TPEOYEMYTO TSI
pellleHrs MOCTaBIEHHOW 3aJauM; OCYIIECTBISET MOUCK WH(GOpMAaLUU TO
pa3aMyYHbIM TUIAM 3aIIPOCOB

YK-1.3 I[Ipu  oOpabGotke wWHPOpManMKM oOTIMYaeT (GakTel OT MHEHHH,
MHTEPIIpEeTalNii, OIEHOK, (hOpMUPYET COOCTBEHHBIE MHEHUS U CYXKIICHUS,
apryMEHTUPYET CBOU BBIBOJIbI M TOUKY 3PEHHUSI

[TK-3 Criocoben k cOopy, 00paboTKe, aHAIN3Y W 00OOIIECHUIO PE3yIhbTaTOB SKCIIEPUMEHTOB H
HCCIIEJOBAHNI B COOTBETCTBYIOMIEH 00JIaCTH 3HAHUI

[K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 000OLIEHHE pPE3yIbTATOB
HKCIIEPUMEHTOB M HCCIICOBAHUI
[1K-3.2 [ToaroraBiuBaeT MpeIOKEHUS IS COCTABICHHS IUIAHOB M METOJHYECKHX

OporpaMM  JKCIEPUMEHTANbHBIX  HCCIENOBaHMH U pa3paboToK,
MPAKTUYECKUX PEKOMEHIALIUMN 110 UCIIOJIHEHUIO UX PE3yIbTaTOB




4. CTpykTypa, 00bEM U coepkaHue AUCHUILIUHBI (MOLYJ151)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTAaBIsIET 3 3a4eTHBIX enuuuil 108 akazn. gacoB, B ToM
4quCle:
— KOHTaKTHas paborta — 57,5 akaj. 4acos:
— ayIUTOpHAs — 56 aKaj. 4acos;
— BHeayauTopHas — 1,5 akaJi. 4acos;
— caMocTosTenbHas padbora — 50,5 aka. yacos;
— B hopMe npakTudeckoi moaroropku — 0 akan. vac;

dopma aTTecTaluy - 3a4eT

AynutopHas 3 s
o | KoHTaKTHas paboTta E = ®dopma Tekymero
I=¢
5 B aKaJ. yacax o Bu KOHTPOJIA
Pasnen/ Tema 3 (B aKan. Tacax) £ 2 ! . B Kon
g & ©| caMOCTOATENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI o & « .. | KoMmeTeHIH
@) g £ paboThI IIPOMEKYTOYHOH
nal. | mpakr. [ S &
Tlex. Z'Q aTTecTanuu
3aH. | 3aH. | QO &
1. Beenenue B kypc «DHepreTuka
TEIIIOTEXHOJIOT Ui
IIpopaboTka
JIEKIMOHHOTO
1 Hannune VK-1.1,
1.1 OcHoOBHBIE HOHATUS U MaTepHana; o
OIIpeIeICHUS B chepe MMOATOTOBKA K KOHCHICKTA JICKIHH, YK-1.2,
3H£ TETUKU "7 4 4 8 BBITIOJTHEHHUIO oTHeT 1O YK-13,
P . . nabopaTtopHOi MK-3.1,
TETIOTEXHOIOT Uit JTa00paTOpHOIt
pabore. TK-3.2
paboThI.
IIpunoxenne 1.
HWroro no pazaeny 4 4 8
2. TotpeGneHue ChIpbsi U SHEPTUU
B Pa3IM4HBIX  IPOMU3BOACTBAX.
OCHOBHBIE OIIpEIETICHHS
IIpopaboTka
2.1 Crpykrypa, MacuTadbl u HCEHEOHHOFO
3¢} PEeKTUBHOCTH Hanynune YK-1.1,
Marepuana; .
HUCIIOJIL30BaHUS KOHCIIEKTA JIEKIINIA; VK-1.2,
MOJIrOTOBKA K
TOIUINBHO-3HEPTreTHUECKUX 4 4 8 OTUYET 110 VK-1.3,
BBITIOJTHEHHIO .
pecypcoB B chepe . nabopaTtopHOi MK-3.1,
nmabopaTopHOI
9HEPreTUKH pabore. IK-3.2
. paboThL.
TEIIOTEXHOJIOT Uit 7
IIpunoxenne 1.
2.2 D¢ dexTuBHOCTH VK-1.1
SHEPrOMCIIONIb30BAHNUS B IIpopaboTka VK 1'2'
elicTByIOIIEM JICKIITMOHHOTO Hannuue )
ACHETBYTOI 4 4 8 . | vk1s,
TEIIOTEXHOJIOTUIECKOM Mmarepuana. KOHCIIEKTa JICKIIHH. K-3.1
KOMIUIEKCE M OIpejesieHne IIpunoxenne 1. K 3' 2’
pe3epBa 3HeprocOepeKeHUs )
Hroro no pasgeny 8 8 16
3. DKOJIIOTMYEeCKHEe  aCIEeKThI
TEIIOIHEPT e THKU "
TEIIIOTEXHOJIOT U
3.1 MacmTabbl 3arps3HeHUs VK-1.1,
N IIpopaboTka
OKpy’Karolei cpempl  OT YK-1.2,
L JIEKIIHOHHOT' O Hanynune
TIPOU3BOJICTBEHHON 7 4 4 8 . VK-1.3,
Mmarepuana. KOHCIIEKTA JIEKIIHH.
NEeSTEeNbHOCTH B cdepe IK-3.1,
N IIpunoxenue 1.
SHETeTHKH TeIIOTEXHOJIOT Ui TIK-3.2




Hroro 1o paszaerny 4 4 | 8 |

4, DIeMEHTHI 0€30TXOIHBIX

TEXHOJIOTHH

4.1 OCHOBHBIC TPHHIUITBI VK-1.1
pa3paboTku  GE30TXOAHBIX Tpopatboia VK-1.2,
TEIUIOTEXHOJOTMYECKUX 4 4 8 JICKITMOHHOTO Hamrane VK- 1:3’
CHCTEM C MaKCHMAIbHBIM MaTepuaa. KOHCIICKTa JIEKIHIA. K-3 1'
9HeprocOeperamnmM Hpunoxenue 1. HK-S. 2’
s dexTom .
4.2 Uckirouenue IIpopaboTka zfﬁjél
JHEProeMKMX  CTajiui H 4 4 8 JIEKIIMOHHOTO Haymnune YK-1:3,
MHOTOBOJIHBIX TEXHOJIOTHH B Marepuana. KOHCIIEKTA JIEKIIHH. K-3 1'
SHepreTHKe IIpunoxenue 1. HK-3..2’
4.3 Anroput™m pa3paboTKu VK-1.1
sHeprocoeperaromeii IpopaGorka VK-1.2.
CHCTEMEI B obnmactn 4 4 25 JIEKIIHOHHOTO Hanwane 5 VK-1.3,
9HEPreTHYECKOTO Mmarepuana. KOHCIIEKTA JeKLIUH. [K-3.1
HPOM3BOJICTBEHHOTO Ipunoxenue 1. HK-3.2,
KOMILIEKCa

HWroro no pazaeny 12 12 18,5

HWroro 3a cemecTp 28 28 | 50,5 3a4éT

HWroro no aucuuninae 28 28 | 50,5 3a4eT




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

Jlyig perieHus: npeayCMOTPEHHBIX BUAOB yueOHOW pabOThl MpU MU3YyUYEHUHU JHUCLUUILIMHbI
«OHepreTuka TeIIOTEXHOJIOTHiT» B KaueCTBE 00pa30BaTeIbHBIX TEXHOJIOTHI HCIOIB3YIOTCS KaK
TPaAULIUOHHBIC, TaK U MOAYJIbHO-KOMIICTCHTHOCTHBLIC TCXHOJIOTHH.

LenssmMu 0Opa3oBaTeNbHBIX U HH(OPMAILIMOHHBIX TEXHOJIOTUH SBIISIOTCS:

* AKTUBU3UPOBAHUEC MBIIJICHUA 06yqa}0m1/1xcs1;

* popMHpOBaHUE UHTEPECA K N3yUaEMOMY MaTepHay;

* Pa3BUTHE UHTEIUICKTA U TBOPUYECKUX CTIOCOOHOCTEH 00yJarOIUXCsl.

JlekIMOHHBIN MaTepHual 3aKkperuisieTcss Ha JabopaTOpHbIX paboTax, rie NMpUMEHSETCs
COBMECTHas JACATEIBHOCTh CTYJCHTOB B TPYMIE, HAllpaBJCHHAs Ha pEIICHHE OOIel 3amadu
IyTEM CJOXEHHUs pe3yJIbTaTOB MHIUBHUIyalbHOW pabOTHl WiIEHOB rpymmbl. s pa3BuTHs U
COBCPUICHCTBOBAHUSA KOMMYHHKAaTHUBHBIX CII0COOHOCTEN CTYACHTOB OpPTraHU3YyIOTCA
NPaKTUYECKUE 3aHATHA B BHJE JUCKYCCUHM, aHaAlM3a PEAIbHBIX MPOOJEMHBIX CUTyaluid M
MEXIUCUUIUIMHAPHBIX CBSI3eH U3 pPAa3IMYHBIX oOOsiacTell B KOHTEKCTE pellaeMoil 3anayu.
[lepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUM M (OPMHUPOBAHME IPEJCTABICHUHM MO Kypcy
IPOUCXOAUT C MPUMEHEHHEM MYJbTUMEIUtHOro obopynoBanus. Ha 3aHATHAX BHEApSAIOTCS
Takue HMH(OPMAIMOHHBIE TEXHOJOIMM, KaK HCIOJIb30BaHUE 3JIEKTPOHHBIX HM3JaHUN (YTEHUE
JIEKUUH C UCHOJIb30BAaHUEM ClIaliI-TIpE3EeHTAlUi, 3JEKTPOHHOrO0 Kypca JEKIUi, rpapuueckux
00BEKTOB, BHJEO- aynuo- MartepuanoB (uepe3 MWutepner). CamocrosiTenbHas pabora
CTUMYJIUPYET CTYJIEHTOB K CaMOCTOSITENIbHOM MpopaboTke TeM B Mpolecce HalUCaHUs
pedepaToB, NOATOTOBKU K JUCKYCCHUSAM, K KOHTPOJIBHBIM paboTaM M TECTHPOBAHUIO. DTarbl
MO3HABATEJIbHON JI€ATEIbHOCTU CTYJEHTOB IPENIOoJaraloT IMOCIeI0BaTeIbHO MOCTAaHOBKY
UHTEpeCYyIoIIel UX MpoOJIeMbl, BBIIBUKEHUE T'MIIOTE3 IPU €€ PELICHHUHU, BhIPAKEHUE PEIICHUs
THUIIOTE3bl HAYYHBIM A3BIKOM, d TAKXKE pCain3alusd MPOAYKTa B BUAC HY6J'II/ILIHOF0 BBICTYIIJICHHA,
JOKJIafa WM Tpe3eHTauud. KoppeKTupoBKHM 00pa3oBaTeNbHOTO Ipolecca MHpOXOIiT C
UCIIOJIb30BaHWEM OOpaTHOM CBA3M MeXAy TMpenojaBaTelieM U oOydyarolmMMHcs Ha
KOHCYJIbTAIMSIX, @ TAKXKE MPU TEKYIEM U IPOMEKYTOUHOM KOHTPOJIE.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSITeIbHOI padoThI 00yYaroIuXCs
[IpencraBneHo B mpuitoxeHnH 1.

7 OueHOYHbIE CPeACTBA AJs MPOBeAeHHs MPOMEKYTOUHOI aTTecTAlUN
[IpencraBieHbI B TPHIOKESHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecTedeHue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTypa:

1. BeromikuH, A. I'. OCHOBBI HHXEHEPHOM SKOJIOTHH: yueOHOe ocobue st By30B / A. T
Beromkun. — 2-e m3n., crep. — Cankr-IlerepOypr : Jlamp, 2021. — 332 c. — ISBN
978-5-8114-6825-6. — Tekcr : anekTpoHHbIii // JIaHb | 37€KTPOHHO-OMOIMOTEYHAS CHUCTEMA. —
URL.: https://e.lanbook.com/book/152483

(mara oopamenus: 01.09.2020). — Pexwum nocTyna: ist aBTOPH3. TIOJIb30BATEINCH.

2. Crypman, B.I. Ouenka BO3IEHCTBHS Ha OKPYXKAIOIIYIO Cpedy: yueOHoe mocobue /
B.U. Crypman. Cankr-llerepOypr: Jlanp, 2015. 352 c. ISBN 978-5-8114-1904-3. Tekcrt:
95IeKTpOHHBIH // JlaHb: a5eKkTpoHHO-OnbIoTeuHas cucrema. URL:

https://e.lanbook.com/book/67472

Pexxum noctymna: 1y1st aBTOpH3. MOJIb30BATEIICH.

0) JlonmosiHUTE/IbHAS JINTEpPATypa:

1. Jle6enes, B.A. OcHoBbl 3HepreTuku: ydeOHoe mocobue / B.A. Jlebemes, B.M.
IMuckynoB. Cankr-IlerepOypr: Jlanp, 2019. 140 c. ISBN 978-5-8114-3452-7. Tekcr:
anekTpouHbIii // JlaHb: amekTpoHHO-0nOmnoTeunas cucrema. URL:



https://e.lanbook.com/book/115490

PexxuM noctymna: 11st aBTOpU3. OJIb30BaTeNEH.

2. JImutpenko, B. II. YmpaBieHune 3KOJOTHYECKOW OE30MACHOCThIO B TexHochepe:
yuebHoe nocodue / B.I1. iImutpenko, E.M. Meccunesa, A.I'. ®etucos. Cankr-IlerepOypr: Jlans,
2016. 428 c¢. ISBN 978-5-8114-2010-0. Tekcr: osmextponusii /[ Jlanb
aneKTpoHHO-O0nbmMoTeunas cucrema. URL: https://e.lanbook.com/book/72578

Pesxum moctyma: st aBTOpH3. TTOJIb30BaTENEH.

3. CemenoB, b.A. VHeHepHBI HKCIEPUMEHT B MPOMBILIUICHHON TEMJIOTEXHUKE,
TEIJIOPHEPIreTUKE M TEIUIOTEXHOJOrusX: ydeOHoe mocobue / B.A. CemeHOB. 2-¢ W3., JIOIL
Cankr-IlerepOypr: Jlans, 2013. 400 c. ISBN 978-5-8114-1392-8. Tekcr: anexTpoHHbiit // JlaHb:
anekTpoHHO-O0nbmoreunas cucrema. URL: https://e.lanbook.com/book/5107

Pexxum noctymna: 11st aBTOpU3. OJIb30BaTeNEH.

B) MeToanyeckue yKa3aHus:

1. 3nokazoBa H.I'. JlaGopaTopHblii IPaKTUKYyM MO JAUCLUILIMHE «DHEpreTuka M 3amuTa
OKpy’Karomien cpenbl». — Marauroropek: MI'TY, 2011. — 23 c.

2. Kaprasues C.B., Hemmopenko E.I'. Pacuersl 3HeproeMkocTH mNpoAyKLUU
METaJTyprHuecKiX YCTAHOBOK M cucTeM, ucnoib3yrommx temio: / C.B. Kaprasues., E.I.
Hemmopenko. — Maruuroropcek: U3a-Bo Maraurtoropek. I'oc. Texn. Yu-ta um. .M. Hocosa,
2017.-71c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammuoe obecnieueHue

HaumenoBanue .
1o Ne norosopa CpoK neiCTBUS JTUIICH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpoyHO
Professional
FAR Manager |cBo6oHO 0OECCpPOUIHO
7Zip CBOOOJTHO 0ECCPOUHO
Linux Calculate |cBo60amH0 0ECCPOUHO
IIpodeccuonanbuble 6a3bl JaHHBIX M HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHnue kypca Cceblika
®denepanbHOE rocyAapCTBEHHOE
orokeTHOE yupexaenne «Denepansusiii|URL: http://www1.fips.ru/
WHCTUTYT IPOMBIIUICHHON
Hanmonansuas
HHGOPMAIIMOHHO-aHATTUTHYECKasT URL: https://elibrary.ru/project_risc.asp

cucTteMa — PoccuiicKkuil HHAEKC HAYYHOTO
ITouckomast cucrema Axkamemus Google
(Google Scholar)

Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyna K HWH(OPMAILMOHHBIM
OnexTpoHHas  0aza  HEPUOAUYECKUX
n3nanuii East View Information Services,
Poccuiickas l'ocynapcrBeHHas
oubmnoreka. Karamoru

DNEeKTPOHHBIE  pPEeCypchl  OMOTMOTEKH
MI'TY um. I'.11. HocoBa

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://dlib.eastview.com/

https://www.rsl.ru/ru/4readers/catalogues/

https://magtu.informsystema.ru/Marc.html?locale=ru




YHuBepcureTckas nH(popManmoHHas cucrema
POCCHA
MexnyHapoaHass pedepaTuBHAs M TOJHOTEKCTOBAs
cripaBoYHAasl  0a3a  JAaHHBIX  HAYYHBIX  M3JaHHHI
MexnyHapoaHas 0a3a MOJHOTEKCTOBBIX JKYPHAJOB
Springer Journals
MexayHapoaHas KOJIJIEKIHS HAyYHBIX MPOTOKOJIOB 1O
pa3InYHBLIM OTpacisaM 3HaHui Springer Protocols
MexnyHapoaHas 0a3a HaydHBIX MAaTepHAIIOB B
obmacTy  (M3WYECKUX HAYK W WHKHHUPHUHTA
MexnyHapoaHas 6a3a CripaBOYHBIX M3JaHUHN 10 BCEM
oTpaciisiM 3Hanuil SpringerReference
MexnyHaponHas pedepaTuBHas 0a3a JaHHBIX IO
YUCTOM U IpUKIaaHON MaTematuke ZbMATH
MexnyHapoaHas pedepaTuBHAss M TOJHOTEKCTOBAs
cpaBoyHas ©0asa JaHHBIX HayuyHBIX  u3xaHumii|https://www.nature.com/siteindex
«Springer Naturey
ApxuB  HayuHbIX KypHajoB  «HaumoHnanbHbII
3JIEKTPOHHO-MH(POPMAMOHHbBIA  KoHIopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOHKOH)
9 MarepHaJILHO-TEXHHYECKOE o0ecneuyeHne JUCIUIIIHMHBI (MOAYJIf)

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MaTepI/IaJIBHO-TeXHI/I‘-ICCKOe obecrieueHume JUCHUIIIIMHBI BKJIFOYACT:

VYy4eOHble ay IUTOPUU 1)1 IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO TUIIA!

-MyJIbTUMEIUIHBIE CPECTBA XPAHEHUS, TIepeIaun ¥ IPeACTaBICHUs HH(OPMALIHH.

VYyeOHast ayautopus AJisg MPOBEACHUS J1abopaTOPHBIX paboT: jaboparopus TOIUIMBA U
XHUMBOOMOATOTOBKH:

-KOMIUIEKC JTa0OpaTOPHBIX YCTAHOBOK 110 W3YyYEHHUIO CBOWCTB BOJBI, KOMIDIEKC
7a00paTOPHBIX YCTAHOBOK IO H3YYEHHUIO (PU3MUECKUX M XHMHYECKHUX CBOWCTB BEIIECTB;
BBITSDKHOM 1Kad, (hjroTOMaIInHa; 1edb; BECHI AJIEKTPOHHBIC, MUKPOCKOTI.

VY4eOHble ayTUTOPUU AJIS IPOBEICHUS TPYIIOBBIX M WHAWBUIYATbHBIX KOHCYJbTAINH,
TEKYILEro KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUHN:

-JI0CKa, Mell.

VY4eOHbIe ay TUTOPUH [T CAMOCTOSITETIHHON PabOThI 00YYarOInXCs:

-nepcoHaibHble KoMmbioTepsl ¢ makerom MS Office, Beixomom B MHTepHeT u ¢
JOCTYTIOM B AJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHUTETA.

[Tomemenne st XpaHeHUS ¥ NPOQHIAKTHYECKOTO OOCTY)XHMBaHHS yd4eOHOTO
000py1I0BaHUS:

-CTeIJUTaXH, CeH(BI s XpaHEHUs] y4eOHOT0 000pyI0BaHMUS, HHCTPYMEHTHI JUISI PEMOHTA
71a00paTOPHOTO 000PYIOBAHMUS.



6 YueOHO-MeTOAMUYECKOE 00ecTieueHre CAMOCTOATEIbHOM PadoThl 00Yy4YAKIINXCH

CamocTrosaTenbHass paboTa CTUMYJIMPYET CTYAEHTOB K NpopabOTKE TeM B Ipolecce
HOATOTOBKH K JIAOOPATOPHBIM 3aHATHUSM U OCYIIECTBISCTCS:

® BO BpeMs ayJUTOPHBIX JJAOOPATOPHBIX 3aHATHI;

® 107 KOHTpOJEM HpernojaBaTenss B (opMe IIAHOBBIX KOHCYJIbTALlUi, TBOPUYECKUX
KOHTaKTOB.

OneHouHble cpeacTBAa JUIA TEKYIIETO KOHTPOJISA YCIEBAaeMOCTH, IPOMEKYTOUHON
aTTECTAIMH 110 UTOTaM YCBOCHUS JUCHUILIMHBI BKIIOUAIOT B CeOs:

e [iepeueHb BOIPOCOB K TEMaM MO JUCHUILUINHE « JHEPreTHKA TEIIOTEXHOJIOT Uit .

e [pUMEpHbIE TeMbI pedepaToB U JOKIAI0B.

Hepeqeﬂb BOIIPOCOB K pa3aejgaM 110 JMCHUIIJIHHE «3HepreTnKa TeJ0TEXHOJI0T Hil»

Pazgen 1
1. Yro Takoe sHEpreTHKa TeII0TeXHOJIOTHH?

2. Hepqu/IanTe OCHOBHBIC TCINIOTEXHUYECKHUEC YCTAHOBKHU B C(l)epe OHCPI'CTHUKHU.

Paznen 2
1. UTo OTHOCHUTCS K TOIUIMBHO-3HEPreTHUeCKoMy KoMiuiekcy Poccun?

2. IIpeumyiecTBa U HEAOCTATKU HMCIOJIb30BAaHUS Pa3IMYHBIX BHUJIOB TOIUIMBA B cdepe
SHEPreTUKHU Ha MPOMBIILUICHHBIX MPEITPUATUIX
3. UTo moHUMAaETCs MO «PE3ePBOM IHEPTOCOCPEIKECHUS» ?

Pazgen 3
1. Tlepeuncnute OCHOBHBIE WCTOYHUKH 3arpsi3HEHUH OKpyKaromed cpeasl B cdepe

9HEPTreTUKHU TETJIOTEXHOJIOTHH.

2. KakoB MexaHuU3M BO3JIEUCTBHUS OKCHAOB cepbl B BbiOpocax TOC B armocdepy Ha
OKPY’KaIOIIYI0 cpery?

3. KakoB MexaHHU3M BO3JCHCTBUSI OKCHAOB azora B BbIOpocax TOC B armocdepy Ha
OKPY’KaIOIIYI0 cpery?

4. Kak knmaccuuuupyroTcst TEIIOBBIE SJIEKTPOCTAHINH 0 SKOJIOTHIECKOMY IPU3HAKY?

5. KakoBo BIIHsIHUE 30JI00TBAJIOB HA OKPYXKAKOIIYIO cpery?

Pazgen 4
1. Yro takoe 6e30TX0HAS TEXHOJIOT U ?

2. Tlepeuncnute NPUHIUIBI OE30TXOTHON TEXHOIOTHH.
3. UTto Takoe MamoOTXOAHOE peIpUsITHE?
4. Tlepeuucnure oCHOBHBIE TpeOOBaHUS K OE30TXOTHOMY IIPOU3BOCTBY.

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKHU K 3a4Y€Ty

1. KakoB MexaHH3M BO3AECHCTBUS OKCHUIOB CEpbl B BHIOPOCAX OOBEKTOB HSHEPIETHKU B
aTMocdepy Ha OKpYIKaloIIyto cpeay?

2. KakoBbl OCHOBHBIE TMYTH COKpAIlleHHS BHIOPOCOB COENMHEHUHN Ccepbl OT OOBEKTOB
SHEPreTUKHU?

3. Pacckaxkute 0 METOJaX OUYUCTKH TOTLTUB OT CEPBI 0 UX CHKUTAHUS.

4. KakoBa 3aBUCHMMOCTH BBIOPOCOB OKCHJIOB a30Ta OT BMJA TOIUIMBAa U crocoba ero
CKUTraHus?

5. KakoBbl MexaHH3MBbI 00pa30BaHMsI OKCHIOB a30TOB?

6. B uem cymniHOCTh TE€OpUH 00pa30BaHUs TEPMUYECKHUX W TOTUIUBHBIX OKCHIOB a30Ta?



7. HazoBuTe mepBHYHBIE M PEKUMHO-TEXHOJIIOTUYECKHE MEPOTIPUSITHS 110 YMEHBIICHUIO
BbIOpOcoB NOx?

8. Kakme cTOYHBIE BOJBI HMMEIOT MECTO Ha YTOJNBHBIX M Ta30Ma3yTHBIX OOBEKTaxX
SHEPreTHKu?

9. Uto Takoe TeriIoBOe 3arps3sHEHUE MPUPOAHBIX BOJTOEMOB?

10. M3 kakux 3IEMEHTOB COCTOUT CHCTEMa OUUCTKU BOJBI OT HEPTEHIPOAYKTOB?

11. TlepeunciuTh MyTH COBEPUICHCTBOBAHUS BOJOTIOATOTOBKH OOBEKTOB YHEPTETUKH JIJIS
CHIDKEHHSI KOJIMYECTBA CTOYHBIX BOI.

12. Kak onieHuBaetcs ymep06 ot cOpoca 3arps3HEHHBIX BOA?

13. Kakue cBoiicTBa 30Jbl BIMAIOT HAa €€ YJIAaBIMBAaHHE B MOKPBIX, WHEPLUOHHBIX
30JI0yJIOBUTEISX U 3JEKTPOPUIbTpax?

14. Kakylo 3KOJIOTHYECKYI0 Harpy3Ky Ha OKPY’KAIOLIYIO CPEIy OKa3bIBAlOT pa3JInUHbIC
00BEKThI SHEPreTUKU ?

15. KakoBo Ha3Ha4YeHHE IMMHUTOB Ha IPUPOJIONOIb30BaHNE?

16. Kak xmaccuuuupyroTcst TEIIOBBIC AIEKTPOCTAHIINH TI0 SKOJIOTHUYECKOMY TPU3HAKY ?

17. Oxapakrepu3yiiTe COCTaB CTOYHBIX BOJ, 00Opa3yOLIUXCS MPU Pa3IUYHBIX CIIOCOOax
00pabOTKH BOJIBI B BOJOTIOATOTOBUTEIBHBIX YCTAHOBKAX Pa3IMYHOTO THIIA.

18. BnusiHue 30J100TBAJIOB HA OKPYIKAIOILYIO CPELY.



[Tpunoxenue 2

7 OneHo4HbIe CpeacTBa MpoBECACHUA l'[pOMC)KyTO‘lHOﬁ aTrrecTanmumn

a) HJ'IaHI/IpyeMLIC PE3yJIbTAaThL O6y‘leHI/I$I 1 OLICHOYHBIC CpCACTBA I IPOBCACHUS HpOMeXCYTOQHOﬁ aTTeCTaluun:

Koo Hnouxamop
00CMUIICeHUS Oyenounvie cpedcmea
uHoukamopa
KOMnemeHyuu

'YK-1 — Cnoco0eH ocymecTB/IATh MOUCK, KPUTHYECKMIl AHAJIM3 U CMHTe3 HHGOPMALUM, IPUMEHSATh CUCTEMHBIN MOAXO0/ IJIsl pellleH!sI MOCTABJEHHBIX 32124

OCYIIECTBIISET ITOUCK
uH(bOpMaIiU 0
Pa3IMYHBIM TUIIAM

VK-1.1 AHanusupyer Buvmnonnumse 0630p iumepamypuol:
3a/1a4y, BbIIEIAA € 1. Ctpykrypa, Macmtadbl ¥ 3PEKTUBHOCTh UCIOIB30BAHUS TOIUIMBHO-3HEpreTHYeckux pecypcoB (TOP) B
0a3oBble HKOHOMUKE Poccun n 3apy0OexHBbIX CTpaH, B SHEPreTUKE U IepepadaThIBAIOLINX OTPACIISIX POMBIIIIEHHOCTH.
COCTaBJISOLIME, 2. Y enbHbIe PacXopbl TOIUIMBA M UX MUHUMAaJIbHBIC 3HAUCHHUS.
paccMaTpuBaeT U 3. DHepreTudeckas ctparterusi Poccuu: 0CHOBHbIE IPUHIIMIIBI, HAIIPABJIEHUS U NIEPCIIEKTUBBI €€ Pa3BUTHSL.
IpeaJiaraet 4. VcrouHuku 00pa3oBaHuUsl OTXOJIOB.
BO3MOJKHBIE 5. DKooruueckre acrekThl TeMIOIHEPTreTUKH U TeIIOTEXHOJIOT HH.
BapHaHThI PELICHUS 6. MaciraObl 3arpsi3HEHUS OKpY>KaroIlel Cpe/ibl OT IPOU3BOJICTBEHHOM JEATENBHOCTH.
MIOCTaBJIEHHOU 7. MexoTpaciaeBoU XapaKkTep BIUSIHHUS OTXOI0B.
3aJ1a4M, OIIEHUBAs UX 8. OcHoBHBIE ompeneneHus: TernaorexHoaoruueckas cucreMa (TC), TEIOTEXHOIOTHYECKUN KOMIUIEKC
JTOCTOMHCTBA U (TTK), 6e3otxoanas u manootxoaHas cuctemsl (bC u MC).
HEZ0CTaTKU 9. OcHOBHBIE MPUHIIMIIBI OE€30TXOHON TEXHOJIOTHH.

VK-1.2 Ornpenenser, Buvinoanums 3a0anue:
unrepnpetupyer 1 3AIAYA 1. Ilpeanpusitue norpebuser B rox 900 Toic. HM3 IPUPOIHOIO rasa, TEIIOTBOPHAsS CIOCOOHOCTh
paHXupyer KoToporo 8200 kkan/am3, 7 Teic. ['kan TemnoBoii sHeprun u 1,5 MutH kBT 4 anektpuueckoii saepruun. Onpenenure,
UH(pOpMaLHIO, MOJUICKHT JIU IPEANpUATHE 0053aTEIbHBIM YHEPTETUUECKUM 00CIEI0BaHUSIM COTIIacHO 3aKoHY «O0
TpeOyemyto s HHEProcOEPEKEHUN.
pelLeHus
MIOCTABJICHHOU
3ajlauy;




HUnouxamop

Koo
docmudiceHust Oyenounvie cpeocmaa
uHouKamopa
KoMnemeHyuu
3a1pocoB
VK-1.3 [Tpu 0O6paboTke Buoinonnume 3adanus:
uHpOpMaun 3AZTIAYA 1. [Ipemnoxure 3HeprocOeperaronryo cxemy Ui NOBBIIIEHHUS dHepreTudeckoi 3 dexruBHOCTH

oTIu4aeT (HakThl OT
MHCHUH,
WHTEpIpEeTaIui,
OLIEHOK, (hopMuUpyeT
COOCTBEHHBIC
MHEHUS U CYXKJICHUS,
apryMEHTUPYET CBOU
BBIBOJIBI U TOUKY
3peHus

MPOMBIITUICHHOM KOTEJILHOM, MMEIONIEH 3aKphITYI0 CUCTeMY cOopa KoHAeHcaTa. [lokakuTe BO3MOKHOCTH OIICHKH
MOTEHIIMATa SHEProcOePEeIKECHUSI.

SAJIAYA 2. Onpenenute T0IH0 KOKIOTO U3 MOTPEOUTEIS MPEANPHITHS, €CJIM U3BECTHO TO0BOE MOTpebIeHre
piiekTposneprun 9=97,5-106 kBt 4, npupoaHoro raza G= 1,85-106 m3, nuzensHoro torumsa d = 2,6-106 i1, Mma3yTa|
M= 85,8-106 11, cxxmxennoro raza gr= 0,3-106 kr, kokca k = 3-106 kr.

SAIAYA 3. Onpenenute 53KOHOMHIO YCIIOBHOTO TOIUIMBA MPU YMEHBIIIEHUH TEMITEpaTyphbl YXOASIIHX Ta30oB oT 190
mo 130°C mst koTia, paboTaroIIero Ha MPUPOJTHOM Ta3e MPH CICAYIOMNX YCIOBUAX: TEIIONPOU3BOIUTEIHHOCTD
kotensHOU 50 MBT, KIIJ] x0Ti1a OpyTTO NKOp = 79%, q3 = 2,1%, 00BbEM 1BIMOBBIX Ta30B Yyx=11,2 M3/HM3,
yACIbHAS TETUIOEMKOCTh IIMOBBIX Ta30B Cyx =1,34x]J[x/kr-K.

IIK-3 - Cnocoben k coopy, o0pabdoTke, aHAJM3Y U 0000IIEHUIO Pe3yJbTATOB IKCIEPUMEHTOB H HMCCJIEeI0BAHMII B COOTBETCTBYIOIEH 00JacTu

BHAHMI

[K-3.1

OcymiecTBisier coop,
00paboTKy, aHAIHU3 U
0000111IeH1E
pEe3yIBTaTOB
HKCIIEPUMEHTOB H
HUCCIIeJOBaHUN

Cobpams ungopmayuro Ha npedcmasieHHble MeMbl:
1. Crpykrypa, MacmTadbl u 3(h(HEKTHBHOCTh UCTIOIB30BAaHUS TOILTMBHO-dHEpreTHdecknx pecypcoB (TOP) B
skoHOMHMKe Poccunm u  3apyOeXHBIX CTpaH, B OJHEpPreTHMKE U MepepadaThIBAIONIUX  OTPACIAX
MPOMBIIIJIEHHOCTH.
VY nenapHble pacxo/ibl TOIJIMBA U UX MUHUMAJIbHbIE 3HAUEHUSI.
DHepreTuyeckas crpaTerust Poccun: OCHOBHbIE TPUHIUIIBI, HAIIPABIECHUS U NIEPCIIEKTUBBI €€ Pa3BUTHS.
HcTounuku 0Opa3oBaHus OTXO/I0B.
OKOJIOTUYECKHUE ACTIEKTHI TEINIOOHEPTETUKU U TETIOTEXHOJIOTHH.
MacttaObl 3arpsi3HEHHUST OKPYIKAIOMIEH Cpebl OT MPOU3BOACTBEHHOMN JIEATEIBHOCTH.

MeskoTpacieBoi XapakTep BIUSHUSA OTXOA0B.

O N bk wd

OcHoBHBIE onpeneneHus: TemtoTexnonorndeckas cucrema (TC), Temorexnomorunueckuit komrieke (TTK),
6e3oTxoaHas 1 MajgoorxoaHas cuctemsl (bC u MC).

9. OcHOBHBIEC IPUHIIUIIBI OE30TXOTHOM TEXHOIOTHH.




HUnouxamop

Koo
docmudiceHust Oyenounvie cpeocmaa
uHouKamopa
KoMnemeHyuu
IK-3.2 [ToaroraBnuBaet IIpumepHvie npakmuueckue 3a0anus
MPETI0KECHUS JUIST 3AZIAYA 1.

COCTaBJICHUS IIJIAaHOB

n METOIMYSCKHX
nporpamm
AKCIEPUMEHTAIBHBIX
HCCIICIOBAHUM u
pa3paboToK,
HpaKTI/I‘-IeCKI/IX
PEKOMEH TN o
HUCITIOJTHCHU IO nux
pe3yJIbTaTOB

3a 20 4 paboThI ANEKTPOCTAHIIMKM COMOKEHO 62 T KaMEHHOI'O YTJIs, UMEIOIIEro Teryiotry cropanus 28900
K JK/KT.

Onpenenuts CPeIHIO MOIIHOCTb CTaHIMM, €CJIM B AJIEKTPUUYECKYIO SHEPTHUIo npespauieHo 20 % TemioTsl,
[10JIy4E€HHOM OT CrOpaHus TOILUIMBA.

3AJIAYA 2.

Ha npemmpustiun ans Hyxka TOLl u Texmomormu motpebnsercs 500-10° m3/rom mpupommoro rasa,
400-10° M3/rox u3 koTOpHIX McHonb3yercst Ha TDLL A BEIPaGOTKM SMEKTPOIHEPTHH M Terlla. M3BecTHO, uTo Ha
TDI1 BeipabaTeBaetes 200-10° T'kan/rox mpu Br = 40,6 kr.y.17/T' JI). Y IeIbHBIH pacxo]] yCIOBHOTO TOILTHBA B, =
330 r.y.1/kBT1-u. W3 sneprocuctemsl mpeanpustue mnorpedmsier 60 muH kBT u/roxa. Omnpenenure KOIHMYECTBO
BbIpabaThiBaeMoil Ha TOL] anexkTposHepruu u odIIKe 3aTpaThl SHEPTUH HA MIPEANPHUITHH B T.Y.T.

3ATAYA 3.

B Temnosoit cxeme TOLl ansg McHonab30BaHUS TEIJIOBOM HEPTUM HENPEPHIBHON INPOTYBKH YCTAaHOBIIEH
cermapaTrop M TeriooOMeHHHUK. OIeHUTE TOJIOBYI0 SKOHOMHIO YCIOBHOT'O TOIUIMBA OT HMCIIOJIb30BAHUS TEIUIOBON
PHEPTUH MPOTyBOYHOM BObI. [TapomponsBoautensHocTh Dk= 50 T/4, naBneHue HachlmeHHOTo mapa Pn = 4 Mlla,
TeMIiepaTypa MCXOJHOM BOJIbI, MOCTyHAaromeid B KOTENIbHYIO tm=15 °C, rofoBO€ 4YMCIO YacOB HCIIOJIb30BAHMS]
pa6oter TOI[ T = 5000 4, cyXxol OCTaTOK XMMUYECKH OYHIIICHHON BOJIbI Sx = 400 MI/KT, cyMMapHbI€ MIOTEPH Tapa u
KOHJIEHCAaTa B JOJIAX Maponpou3BOAUTENbHOCTH KoTenbHOM Ik = 0,32. KoTen mMmeeT NBYXCTYyNEHYATYIO CXEMY]
MCIIAPEHUS C BBIHOCHBIM LIMKJIOHOM Ixacp=0,8 1. DHTanmpnus cenapupoBanHoro napa hes=2700 xJx/kr, TemnepaTypa;
cenapupoBaHHOM BOJIbI tes = 60 °C.

3AJIAYA 4.

[IpennpusTie 3amIaHUPOBAIO MOIYYUTH 3@ TOJ OT CTOPOHHEro ucrouynuka 302,75 T.y.T. 3HEPropecypcos.
[Mpuyem u3 Hux 54 % maszyta, 42 % TeroBoii sHepruu, 4 % npuponHoro rasa. [lo utoram roga OTKJIOHEHHUE OT
MJIaHOBOTO pacxofa coctaBwio mo ma3yTy +40 1, mo termmy +50 I'/lx, mo razy + 0,1:10 am. Omnpenenure

(baKkTHUECKUI pacxo]] BCEX IHEPropecypcoB, a TAKKe TOJO0BOC IHEPromnoTpeOieHHE MPEANPHITHEM YCIOBHOTO




Koo HUnouxamop
docmudiceHust Oyenounvie cpedcmea
uHouKamopa
KOMNemeHyuu
TOTLIIMBA.

0) [lopsiiok npoBeeHNsI MPOMEKYTOUHOM ATTECTAIMM, IOKA3ATEJ I U KPUTEPUHN OLlEHUBAHMS.
Kputepuu onieHkH (B COOTBETCTBUU C POPMUPYEMBIMU KOMIETEHIMSIMH U TUIAHUPYEMBIMU pe3yJibTaTaMu 00y4eHHUs):

IIpoMexyTouHas arrecTanys MO JUCHMILIMHE «DHEPreTHKa TEIJIOTEXHOJIOTUI) BKIKYAET TEOPETUUYECKUE BOIIPOCHI, MO3BOJISIONINE OLEHUTh
YPOBEHb YCBOECHMSI O0YUaIOLIMMUCS 3HAHUN, U MPAKTUYECKUE 3a/1aHNs, BBIABISIONIUE CTENEHb C(OOPMUPOBAHHOCTH YMEHUN U Bia/IeHUM, TPOBOAUTCS
B (hopMme 3auera.

3auer no JaHHOW AMCUUILIMHE MPOBOJUTCS B YCTHOU (hopMe 1o OmieTraM, Kaxabli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCa.

IToka3aTesin U KpUTEPHUH OLICHUBAHUA 3a4eTAa:
— Ha OLIEHKY «3a4YTeH0» — 00yJarouiics JEMOHCTPUPYET OT BBICOKOTO JI0 IIOPOTOBOI0 YPOBHS C(POPMUPOBAHHOCTH KOMITETEHITHI:
- BCECTOPOHHEE, CUCTEMAaTHYEeCKOe U INTyO0KOe 3HaHHE yueOHOro MaTepuaa, CBOOOIHO BBIIOIHIET IPaKTHYECKHUE 3aaHu,

CBOOOJIHO OTIEpHUPYET 3HAHUAMHU, YMEHUSIMHU, TPUMEHSET UX B CUTYallUsAX MMOBBIIIEHHON CII0KHOCTH.

- OCHOBHBIC 3HAHU, YMCHUS OCBOCHLI, HO JOITYCKAIOTCA HE3HAYHUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYyJAHCHUS ITPU
AHAIINTUYCCKUX ONCpalusiax, NMCPEHOCC 3HAHUH U yMeHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTyalluu.

- B X0J1€ KOHTPOJIbHBIX MepOHpI/ISITI/If/'I JOITYy CKaroTCA OHII/I6KI/I, MPOABJIACTCA OTCYTCTBUC OTHCIIBHBIX 3HaHI/II>'I, yMCHI/II>'I, HaBbIKOB,
06yqalonmﬁcs1 HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS TP OICPUPOBAHUHN 3HAHUAMU U YMCHUAMU IIPU UX MEPECHOCEC HA HOBBIC CUTYyallUH.

— Ha OLICHKY «He3auTeHo» — OOydaroIlMics IEeMOHCTpUpYyeT 3HaHUs He Oosee 20% TeopeTHYeCKOro Marepuana, JOMyCKaeT CyLIeCTBEHHbIE
OomMOKM, HE MOXXET MOKa3aThb HWHTEUICKTYaJbHbIC HABBIKM PEIICHUS MPOCTHIX 331ay; OOydalolIMHCs HE MOXKET IOKa3aTh 3HAHHMS Ha YpPOBHE
BOCIIPOU3BEJICHUSI U OOBSICHEHUS MH(OPMAILMH, HE MOKET I10Ka3aTh MHTEJIJIEKTYaJIbHbIe HABBIKH PELICHUs IPOCTHIX 3a1a4.




