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Pabouas mporpamma cocraBiena Ha ocHoBannn @OI'OC BO u yuebHOTro miaHa Hampasie-

Hus noarotoBku 13.06.01 «DaexTpo- U TEIUVIOTEXHUKAY
(k00 u Haumenoganue HanpasieHus nod2omogxu, ¢ coomsemcmsuu ¢ PIOC BO)

PenensupoBanue paboueil NnporpaMMsbl 1M CHHMILIMHbBI:

v | OrcyrcrByer

Vv | YueGnas (pabouas) mporpaMma oJJo0OpeHa Ha 3aceaHnuu Kadenpsl « JHepreTHIecKue Ma-

IIUHBI ¥ CHCTEMBI YIIPABJICHH (TPOTOKOJ 3acenanus Ne OT «__ » 20 7).
Penienzent
(OoadcHocms, yueHoe 386anue, cmenety) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpok peiicTBus pado4eil NporpaMMsbl AUCHMIIMHBI 10 «__ » 20 1.

Nudopmanus 06 akTyanu3anuu padoyeil NporpaMMsbl 1M CHHUIIIMHBI:

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.

[Tporokon 3acenanus kabeapsl No  oT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.
COI'JTACOBAHO

3aBenyromuii kapeapor «IHEPreTUYECKUE MAIIMHBI K CUCTEMBI YITPABICHUS

(8vinyckaroujell Hanpasierue (CneyuanrbHocmy))

« _» 20 1. JI.A. TlaBoB
(noonucs) (U.0. Damunus)
YTBEPXJIAIO
3aBenyromuii kaheapoi «OHEPreTUYECKNe MAIIMHBI U CUCTEMbl YIIPABICHUS
(pazpabomasweti PI1]])
« _» 20 1. JI.A. T1aBoB

(noonucs) (U.0. Damunus)



AHHOTALIUA
AMCHUIIMHBI (Y4e0HOr0 Kypca)
b1.B.Z1B.01.01 DOMuccHsA TOKCHYHBIX KOMIIOHEHTOB

(MHAEKC 1 HAMMEHOBaHUE AUCLMILINHBI (y4eOHOT0 Kypca))

1. Ilesn 1 3a7a4n U3y4YeHUs! AUCHUILIMHBI (Y4eOHOro Kypca)

Lenb — opMupoBaHHe U pa3BUTHE y ACTTUPAHTOB HEOOXOIUMBIX KOMITETCHIIUI I TTOATO-
TOBKHM K Hay4HO-HMCCJIEIOBATENbCKON U IPENOoJaBaTeIbCKON EATEIIBHOCTH B 00JaCTH MOPUIHEBBIX
TEIUIOBBIX JBUTaTENEH

3amaun:

1. I3yueHue OCHOBHBIX METO/I0B TEOPETUUYECKUX U HAYYHBIX MCCIEA0BAaHUN, TPUMEHSIEMbIX
B 00J1acTH PO ECCUOHAITBHON JIEATETLHOCTH;

2. N3yuenne ocobeHHOCTE 00pa3oBaHUs BPEIHBIX BBIICICHUN, METOIOB M YCTPOHCTB MX
CHIJKEHHS B OTpAaOOTABIIMX I'a3aX IMOPIIHEBBIX TEIJIOBBIX JABUraTElIeH;

3. OcBoeHHE OCHOBHBIX METOAOJIOTUYECKHX IIOAXOJ0B K HCCIEIOBaHHIO 00pa3oBaHUs
BPEIHBIX BBIIEIECHUH, METOJOB M YCTPONCTB MX CHMKEHHS B OTPa0OTaBIIMX Ia3ax MOPLIHEBBIX
TEIUIOBBIX JBUTaTENIEH

2. MecTto qucuuminubl (yaeOHOro kypcea) B crpykrype OIIOII BO

Hannas pucuurnuHa (yaeOHbIN Kypce) oTHOCUTCS K brioky 1 «/luciummael (Moaynun)y (Ba-
pYaTUBHAS YacTh, TUCIUIIIUHBI 10 BEIOOPY).

JucuumimHel, yaeOHbIE KypChl, HA OCBOCHHH KOTOPBIX Oa3upyercs NaHHas TUCIUILIMHA
(yueOHbIi Kypc) — ClleUalibHbIE JUCITUTUTHHBI TPEABIAYIIEro YPOBHSI 00pa30BaHMs.

JIMcUHIUIMHEL, Y4eOHbIe KYPChI, i1 KOTOPBIX HEOOXOIUMbI 3HAHUS, YMEHUS, HABBIKHU, MPU-
oOpeTaeMble B pe3yibTaTe U3YUECHUS JAHHOW IUCHUIUIMHBI — Hay4HbIE UCCIIEJOBAHMSI, TIOJITOTOBKA
K cJlaue TOCyIapCTBEHHOTO YK3aMEHa, TIOJITOTOBKA K CAaue KaHIUAATCKUX YK3aMEHOB.

3. Ilmannpyemble pe3yJbTaTbl 00y4eHUs] MO AMCHMILIMHE (Y4eOHOMY KypcCy), COOTHe-
CeHHbIe ¢ IJIAHUPYEMBbIMH pPe3y/1bTaTAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

®opmupyemblie H
KOHTPOJIUpYeMbIe IInannpyemsle pe3yJbTaThl 00y4eHHUS
KOMIIeTeHIIUH

- BJIaJICTh METOIOJIOTHEH TEOPE- BHATH: METOJIbI TCOPETUYCCKUX M OKCICPHUMCHTAJIBHBIX HccleqoBaHuii B 00acTu
TAYECKUX U OKCIICPUMCHTAJIbHBIX HpO(i)CCCHOHaHBHOﬁ JACATCIBHOCTH IIPU CO3JaHHWHU TCIIJIOBBIX JIBUTATEJIEH HOBOTO

uccie0BaHuil B 00J1acTH mpo- MOKOJICHHUS, PabOTaIOIIMX Ha TPAAMIUOHHBIX W AIbTEPHATHUBHBIX TOIUIMBAX W
(heccnoHanbHOM AEATEIbHOCTH 00ecreynBaOIMX HU3KYI0 IMUCCUIO BPEIHBIX BBIJCICHUH B IIPOAYKTAX CrOPaHHUs
(OIIK-1) 1 X JIbHEHIEH MOJepHU3 AN

YMeTh: OleHMBATh W BBHIOMPATh METOABI TEOPETHYECKHX M IKCHEPUMEHTATbHBIX
HCCIIEIOBAaHUN B OOJIACTH TPO(PECCHOHATBHONW NEATSIFHOCTH HPH CO3TaHUH TETI-
JIOBBIX JIBHTATEJIC HOBOTO IOKOJICHHSI, Pa0OTAIOMIMX HA TPAJIMIMOHHBIX M aJlb-
TEPHATUBHBIX TOILUTUBAX M OOECICUMBAIONINX HU3KYH) IMHCCUIO BPEIHBIX BBIJIC-
JICHUH B MPOJYKTaX CrOPaHUs, ¥ UX JalbHEHIICH MOACPHHU3AIINN.

BiageTs: BiageTh METOAOJIOTUEN TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEN0-
BaHUI B 00JacTH MPOQPECCHOHATBHOMN NEATEIBHOCTH IMPH CO3JaHUU TEIUIOBBIX
JIBUTATENICH HOBOT'O MOKOJICHUS, pabOTAIONIMX HA TPAAUIUOHHBIX U AIbTCPHATHB-
HBIX TOIUTMBaX W OOECIHCUMBAIONIMX HU3KYI0 IMHCCUIO BPEIHBIX BBIJCIICHUI B
MPOAYKTAaX CrOPaHUs, W WX JalIbHEUIIeH MOJEPHU3ALINH

Bragenue KynbTypoil HAyIHOTO 3nraTh: COBpEMEHHOE COCTOSHUE HAYYHBIX JOCTIDKCHIHA B OOIACTH TEOPETHIECKUX

HCCJIICOI0OBAHMUA, B TOM YHCJIC C 1 OKCIEPUMEHTAJIBHBIX HUCCIICJOBAHMH I10 06pa3013a1—1m0 TOKCHYHBIX BBIJICTICHUH B
HCTIOJIb30BAaHUEM HOBEUIIINX IMPOAYKTAX CropaHusd TCIJIOBBIX ,I[BI/IFaTCHeI‘/'I, pa60Ta}on_u/Ix Ha TPpaauIIANOHHBIX 1
I/IHCl)OpMaI_II/IOHHO- AJIBTCPHATUBHBIX TOINNIMBAX, 4 TAKKE METOJI0B 1 yCTpOﬁCTB 110 NX CHHXKCHHUIO, MC-
KOMMYHHUKAIIMOHHBIX TEXHOJIO- TOABI ITIOHMCKA K OCl)OpMHCHI/IH COCTOSAHUSA PE3YIHbTATOB HCCIICIOBAaHUN B BBI6paHHOM

ruii (OIIK-2) HaNpaBJIEHUH C UCNOJIb30BaHHEM HOBEHIIIHX




®opmupyeMble H
KOHTPOJIMpYyeMble
KOMIeTeHIInH

ILianupyemble pe3yJbTaThl 00y4eHHsI

MHPOPMATNOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA

YMeTh: MpOBOIUTH PabOTHI 10 COOPY MaTEpUANIOB TSI KPUTHYECKOTO aHAJM3a U
OIIGHKH COBPEMEHHBIX HAYUHBIX JOCTIDKCHHUHA B OOIACTH TEOPETHICCKUX U IKCIIC-
PUMEHTAFHBIX UCCIIEOBAHIH 10 00Pa30BaHUIO TOKCHYHBIX BBIJICICHUI B TIPO-
IyKTax CTOpaHUs TEIUIOBBIX IBUTATENCH, pabOTaIOMNX HA TPAIUIIMOHHBIX U alb-
TEPHATHBHBIX TOIUIMBAX C MCIIOJIb30BaHHEM HOBEHIINX WH(OPMAIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

BJ'IaZ[eTLZ KyﬂbTypOﬁ Hay4HOI'0 UCCJICA0BaHus, B TOM YHCJIC C UCIIOJIb30BAaHUEM
HOBEHIINX I/IH(i)OpMaIII/IOHHO'KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTUI IIpyu BbIBOAAX AJIsd
KPUTHYCCKOT'O aHaJIn3a U OLCHKU COBPEMCHHbBIX HAYUYHbIX ,HOCTI/I)KeHI/Iﬁ B o0yactu
TCOPECTUYCCKUX U IKCIICPUMCEHTAJIBbHBIX I/ICCHGL[OBaHI/Iﬁ 110 06pa30BaHI/IIO TOKCHY-
HBIX BI)IL[eJ'IeHI/Iﬁ B IIPOAYKTAX CropaHusd TCIUIOBBIX HBHFaTeHeﬁ, pa60Ta}OIHI/IX Ha
TPpaAULMOHHBIX U aJIbTCPHATUBHBIX TOIJIMBAX

T'oTOBHOCTBIO OPraHU30BaTh pa-
00Ty HCCIIeI0BATENHCKOTO KOJI-
JIEKTHUBA B TIPO(HEeCCHOHATBLHOM
nesrensHocTh (OITK-4)

3HaTh: COBPEMCHHBIC METO/Ibl OPpraHu3allviu TPpyJa U 3TUIUCCKUEC HOPMbBI TIPU PO-
BCIOCHNH HpOd)eCCI/IOHaHBHOI‘/'I JACATCIBHOCTH HAYYHO-HCCIIEA0BATECIBCKOIO KOJI-
JICKTHBA

YMeTh: cienoBaTh 3THUYECKUM HOpMaM B MPO(eCCHOHATFHON e TeTFHOCTH Hayd-
HO-HMCCJIEIOBATEIHCKOTO KOJUIEKTHBA

BHaZ[CTBI HaBBIKaMH1 OPraHU3alu BBITIOJTHECHUA OTUICCKUX HOPM IIPU y4aCTHH B
Haquoﬁ JACATCIBbHOCTH HAYYHO-UCCIICOBATCIIHLCKOTO KOJUICKTHBA

- CITOCOOHOCTHIO OPHEHTUPO-
BaThCS B IIOJHOM CIIEKTpE Hayd-
HBIX TIpo0OJIeM podeccnoHalb-
Hoit o6nactu (ITK-1)

3HaTh: COBPEMEHHBIE METOIBI OPTAHU3AINH TPy B HAYTHO-HCCIIEA0BATEIHCKOM
KOJUIEKTHUBE; TOCTKEHUS HAYKH U TIEPEIOBbIE TEXHOJIOTHH B 00JIACTH TETUIOBBIX
JBUTaTeICH

YMeTh: IUTaHUPOBATh PabOTy HAYYHO-HCCIICIOBATEIIECKOTO KOJUICKTHBA B 001aCTH
npoeCCUOHATBHOM NESITEIbHOCTH

BJ'IaZ[eTI)I HaBbIKaMH Hay‘IHOﬁ OpraHu3anun ACATCIbHOCTU UCCIICAOBATCIILCKOI'O
KOJIJICKTHUBaA

TemaTnueckoe cogep:kaHue TUCHUNIMHBI (Y4e0HOT0 Kypca)

Pa3znen, moayJb

IMoapasaen, Tema

BBenenune. TokcuuHbIe BbIAEIIE-
HUS B IPOAYKTAX CTOPAHUS, UX
cocras. HopMupyemsblie Tokcu-
HBIE BBIJIEJIEHUS B 00J1acTH
MOPITHEBBIX nBHUTaTesield. OCHOB-
HBIC MEXaHHU3MBI 00pa30BaHUS
TOKCUYHEIX BhIAelIeHni. OcoOeH-
HOCTH 00pa30BaHUsI TOKCHYHBIX
BBIJIETICHU B TEIIJIOBBIX MOPIITHE-
BBIX JBUIaTCIISAX.

1. Hemn n 3agaun aucouiminHel. JInteparypa. TOKCHYHBIE COCTABIISIONINE MTPOIYKTOB
cropanusa. Hopmupyemble TokcuuHble BblAeneHUs. 3MeHeHe HOPM TOKCUYHOCTH BO
BPEMEHH. .

2. YcnoBust 00pa3oBaHus TOKCHYHBIX BBIACIEHUH MPU C)KUTAaHUH TOIUTHBA B SHEPreTHIe-
CKHX yCTaHOBKaXx.

3. OcobenHocT 00pa30BaHNs TOKCHIHBIX BBIICICHUN B TEIUIOBBIX ITOPITHEBBIX
JIBUTATEIAX: C UCKPOBBIM 3aKUT'AHUEM, B TU3EIIAX

MeTobl CHUKCHUS BPEIHBIX
BBIJICJICHUI B IPOAYKTaX Cropa-
HUS TIPU BO3JICHCTBUU HA pabo-
YU TIpoI1IecC

O6C,HHCHI/IC TOHHHBHO-BOSHyIHHOﬁ CMECCH. PCIII/IpKyJ'IHHI/IH OTpa60TaBHII/IX ra3oB.
YnqueHMe CMeCCOGpa?)OBaHI/IH. Paccimoenue TOHHI/IBHO'BO?)L[yIHHOﬁ CMCCH.

[IpumeHeHHe anbTePHATUBHBIX
TOIUINB IS CHUKEHHSI TOKCUYHO-
CTH OTPabOTABIINX ra30B

[Ipuponansrii ras; npoman-o6yraH; Bogopoa; CUpTOBBIC TOTUTNBA; 00aBKa BOJO-
poza B OEH30BO3YIIHYIO CMECh U MIPUPOAHBIN ra3; CHHTE3-Ta3

PacuérHbie MeTOUKH OTpezese-
HUS KOHIICHTPAITUN TOKCHIHBIX
BBIJICTICHUI B OTPaOOTABINNX Ta-
3ax

1 Onpenenenre KOHIEHTPALUHK HECTOPEBIINX YTIIEBOJIOPOIOB
2 OmnpeneneHue KOHIICHTPAIIMHA OKCUIOB a30Ta

O01mas Tpya10eMKOCTb TUCHHMILIUHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTypa ¥ coaepkaHue TUCHUILUINHBI JMUCCHS TOKCHYHbIX KOMIIOHEHTOB

Kypc nzyuenus 4
Pazpeu, Moapa3saen, Tema Buab! yuedHoi paGoThl Heo0xoaumble Dopmbl Pexomenny-
MO1yJIb KonTakTHas paboTa CamocTosiTe1bHast pagoTa MaTepHaIbHO- TeKYIero KoH- emasi JIuTe-
B 4acax) TeXHHYeCKHe TpOJIs parypa
BCEro (+, -) @opMsI npo- ¢opMbI opranuzanuu pecypcnl (HamMeHOBaHHEe (Ne)
’E Be/leHH sl JIEKIHH, CaMOCTOSATEIbHOMH OLICHOYHOT' 0
2 J1a00pPATOPHBIX, patoTbI CpeACTBA)
g E g, NPAKTHYECKUX -
= z 2 2= 3aHATHIl, METOABI g
g S = g = <
z 5 = = 0Gy4eHus1, peajiu- =
= é' E : 3yloume npumMeHs- =
g 5 5 eMy10 00pa3oBa-
a TeJIbHYI0 TEXHOJI0-
THIO
Pa3zgen 1 1. Lenu u 3a1a4u TUCIMILIH- 1 25 CaMOCTOSITENILHOE Hoyt0Oyk, 3amura 1-3, 79
TOKCHYHBIE BbIIEIIE- Hbl. JIuteparypa. TokcuuHble HU3y4CHHUE BHUJICOIIPOEKTOP pedepara
HHA B IPOAYKTax Cro- COCTaBHﬂIOII_;II/Ie IIPOXYKTOB TCOPECTUICCKOTO (TeMBI
paHUs, UX COCTaB. cropanusa. Hopmupyemeie Tok- Marepuana 1no pedeparon)
cuuHble BbAeneHus. 3mene- y4eOHUKAM U y4eOHBIM
Hopmupyemsle TOK-
HHE HOPM TOKCHUYHOCTH BO MOCOOHUSIM C TIOATOTOB-
CHUYHBIC BbIACJICHUSA B BPCMEHH. . KOl K HATIHCAHMIO pe-
00/1aCTH TMOPIIHEBBIX 2. VcioBus 00pa3oBaHus TOK- depara.
neurarened. OCHOB- CHUYHBIX BBIJCJICHUH MIPU CHKU-
HBIE MEXaHU3MBI 00pa- | raHuu TOIUIMBA B YHEpPreTUdE-
30BAaHUs TOKCUYHBIX CKHMX YCTaHOBKaXx.
BoiaeneHuil. OcobeH- 3. OcobenHoCcTH 00pazoBa-
HOCTH 00pa3oBaHus HUSI TOKCUYHBIX BbIIEICHUI
TOKCHUYHBIX BBIJICIIC- B TCIIJIOBBIX IMOPIMTHEBBIX
HUU B TEIUIOBBIX JABUTATCIIAX: C HCKPOBBIM
MOPIIHEBLIX ABUraTE- 3aKMIaHUCM, B JU3CIIAX
JIAX.
Pa3znen 2 OOenHeHYE TOILNIMBHO- 1 2 25 CamocTosiTenbHOE Hoyt0Oyk, 3ammra 1-9
MeTOL[LI CHHIKCHUA Bogﬂymﬂo[}'[ CMeECH. PCHI/Ip- U3Yy4YCHUC BUJICOIIPOCKTOP pe(bepaTa
BPEIHBIX BBIJCICHUH B KyJISiHst 0TPpabOoTaBIINX TEOPETHIECKOTO (Temsr
HPOJYKTaX CropaHHs | ra3oB. YiydllIeHHE cMece- MatepHaia o pedeparos),

MpU  BO3JEUCTBUH HA
pabounii mporecc

obpazoBanus. Paccnoenne
TOIUIMBHO-BO3AYLIHON CMeE-
CH.

yueOHHKaM U y4eOHBIM
ocoOMsAM C TOATOTOB-
KOW K HAaIlMCaHWIO pe-

¢epara.

OT4ET MO MPAKTU-
YEeCKOMY 3aHATUIO
Nel




Pazgen 3 IIpupoanslii ra3; nponaH- 25 CaMOCTOSTENLHOE Hoyr6yk, 3amura 1-3,5,7-9
IIpumenenue anbrTep- | Gyran; Bogopox; Criupro- U3yUYCHHE BHIEOTIPOEKTOP pedepara
HATUBHBIX TOIUIMB JUISl | BpIE TOILIMBA; J0OaBKa BO- TEOPETHIECKOTO (Temet
CHWKCHHSL TOKCHYHO- | 0pojia B GEH30BO3IYIIHYIO MaTepuana no pedeparos)
CcTH OTpaboTaBIIMX | cMech U IIPHPOIHBIIA ra3; yueOHuKam 1 yeOHbIM
FA30B CHHTE3-Ta3 HOSO6I/I$IM C IOATOTOB-

KOM K HaIllMCaHUI pe-

¢epara.
Pazpen 4 1 Onpenenenne KOHIICH- 25 CamocTosTensHOe Hoyt6yk, 3ammra 1-5,7-10
Pacuérnrie MCETOAUKHN TpalMy HECTOPEBIIMUX YyIJIC- U3Yy4YCHUC BUJICOIIPOCKTOP pe(bepaTa
OIIPEACTICHHS KOHLICH- BOJIOPOJIOB TEOPETUYECKOT'O (TGMLI
Tpannuy TOKCUIHBIX 2 OmpeneneHne KOHICH- Magggﬁging S — OTiz?iga;;;){H
BBIJIENICHUH B OTPa0O- | Tpamuu OKCHJIOB a30Ta §CO s H}(;MOTOB_ UECKOMY 3AHATHIO
TaBIIUX ra3ax N Ne2

KOM K HallMCaHHUI pe-

¢epara.

100

Htoro 3a ceMecTp:

108




5. Kputepuu u HOpMBbI TeKYy1ero KOHTPOJISI U MPOMEKYTOUHOI aTTecTalluu

@OpMBI TEKYIIETO KOH- YcnoBus nomycka Kpurepuu 1 HOpMBbI OLIEHKH
TPOJISt
BrimonHenue npaktudeckux padot | Hanmume orueta 10 | «3a4TEHO» — MPOTrpaMMa MPaKTUYECKHX PabOT BBIMOJIHEHA B IMOJTHOM 00bEME, U3JIOXKE-
Ne 1-2 NPaKTUYECKOH paboTe | HUE€ TEOPETHYECKOro Marepuana SCHOe, YETKOe, IMOCJIEIO0BaTeIbHOE, HCIIOJIb3yeMast

TEePMHHOJIOTHSI KOPPEKTHA, OMINOKN HE BIUSIOT Ha 00IIee MOHNMaHNEe TEMbI IPaKTHYe-
CKOM paloThI,

«He 32YTeH0» — MPOorpaMMa MPAaKTUYECKUX padOT HE BHIMOJIHCHA WM BBHIIIOJIHEHA HE B
HOJTHOM 00BeMe, NMPH M3JI0KCHUH TEOPETUYECKOT0 MaTepHaja JOMYIICHBl MPUHINITHU-
JIbHBIC OITMOKH, UCTIONb3yeMasi TEPMUHOJIOTHSI HEKOPPEKTHA.

dopma npoBeacHus YcnoBus nomycka Kpurepnu 1 HOpMBI OLIEHKH
IIPOMEKYTOYHOM aTTe-
CTaluu

3a4eT, yCTHO Jns nomycka K 3a4ery «3a4TEHO» Ornenku "3auTeHO" 3acimyKMBaeT oOydaromuiics, oOHa-
HE00X0/IMMO 3aLTUTUTh PYXHBIIUH 3HAHUS OCHOBHOI'O Y4E€OHO-IIPOTrPaMMHOIO

pedepaT u OTUETHI 11O Marepuaisa B o0beMe, HeOOXOAMMOM il JaTbHEHIIeH

MIPAKTUYECKUM 3aHATH- yuebbl U mpencrosieil padoThl MO CHEIHATBHOCTH,

SIM CIPABJIAIOIIMICS C BBINOJHEHUEM 3aJaHUM, Npemy-

CMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIA C OCHOBHOM JIM-
TepaTypoil, pPeKOMEHIOBAaHHON MTPOTPAMMOIA.

«HE 3a4TEHOY Onenka "He 3auTeHO" BBICTABISIETCS OOYUAIOIIEMYCS,
OoOHapyXHMBIIEMY TPOOEIBI B 3HAHUSAX OCHOBHOTO y4e0-
HO-TIPOTPAMMHOT'O0 MaTepuaia, IAOMYCTHUBIIEMY IPHH-
LUIUANbHbIE OIIMOKU B BBIMOJHEHUH NPEAYCMOTpEH-
HBIX Iporpammoi 3ananuii. Kak mpasuio, oueHka "He
3a4TE€HO" CTABUTCS OOYYArOIIUMCS, KOTOPhIE HE MOTYT
MPOAOIDKUTH 00yueHHe WM MPHUCTYNUTh K Ipodeccuo-
HaJIbHOM JIeATENbHOCTHU 110 OKOHYAaHUU By3a 0e3 10moJ-
HUTEIBHBIX 3aHATUH 110 COOTBETCTBYIOIIEH TUCIUILTUHE




6. Kputepun u HOpMBbI OLIEHKH KYPCOBBIX padoT (MP0eKTOB)
JIaHHBIN pa3zien He MPeTyCMOTPEH y4EOHBIM IIAHOM.

7. IlpuMepHasi TeMATHKA MUCbMEHHBIX padoT (KypCOBBIX, pe)epaToB, KOHTPOJILHBIX,
pacyeTHO-TpaduUeCKHUX u JAp.)

Ne

n/n Tembl pedepaToB

1 | TokcuuHBIE COCTABIISAIOLINE IMPOAYKTOB CrOpaHHs. YCIOBHS OOpa3oBaHUS TOKCHYHBIX
BBIJICJICHUM IIPU C)KUTAaHUM TOIUIMBA B B MOPIIHEBBIX YJHEPTETUYECKUX YCTAHOBKAX

2 | O0Opa3oBaHUE TOKCUYHBIX BBIACICHUNA: OKCHJIA YTIIEPO/ia M HECTOPEBIINX YTIIEBOIOPOIOB,
OKCHJIa a30Ta

3 | Ocobennoctu 00pa30BaHUsI TOKCHYHBIX BBIJICJICHUI B JIBUTaTEIsIX C MCKPOBBIM 3a)KHra-
HUEM

SN

OcoOeHHOCTH O6paBOBaHI/I5I TOKCHUYHBIX BBI,Z[G.HGHI/Iﬁ B JU3CJIBbHBIX ABUTATCIIAX

ol

BrusiHrEe KOHCTPYKTHBHBIX U PEKUMHBIX TTAPAMETPOB MOPIITHEBBIX ABUTATENICH HA TOK-
cuaHocts O

6 HN3meHeHnune KOHCTPYKIOHWH KaMEpPbl CIOPaHUSA KaK METOJA CHHXKCHHA TOKCHUYHBIX BBIIACIIC-
HUM B JIBUTATEIISAX C HCKPOBLIM 3KUTaHUCM

7 | I3MeHeHne KOHCTPYKLIMH KaMepbl CTOpaHusl KaK METOJ| CHM)KEHMsI TOKCUYHBIX BbIJENE-
HUH B IA3CIIBHBIX ABUTATEISX

8 N3menenue KOHCTPYKIHUHN KaMCpPbl CrOpaHUs KaK MCTOJA CHUKCHUSA TOKCUYHLIX BBIACIIC-
HUH B AWU3CJIBHBIX IBUTATCIIAX U YCTAHOBKAX

9 | CHmwxeHHe BPEIHBIX BBIOPOCOB 3a CUET Tra30IMHAMHUYECKUX XapaKTEPUCTUK TPAHCIOPT-
HOT'O CPEICTBA U CH)KCHHSI MEXaHMYECKHX MOTEPh B DJHEPIeTUYECKON YCTAaHOBKE

10 | CHmxeHHe BpeJHBIX BEIOPOCOB 3a CUET BO3/ICHCTBHSI HA pabouMii Ipo1ecc

11 | CrocoOBl pacciioeHHs TOIUTHBHO-BO3YIITHOW CMECH B JIBUTATEISAX C MCKPOBBIM 3a)KHTa-
HUEM JIJIsl CHIDKEHUSI TOKCUYHOCTH 0TpaboTtaBmiux ra3zon (OI)

13 | Camxenue TokcuyHoct OI” ipy paccI0€HUH TOTUTMBHO-BO3YITHON CMECH

14 | OcHOBHBIC TIOJIOKEHUS Pa3padOTKU PACUETHONW METOJUKHU OMPEIEICHUS KOHIIEHTPAIlUU
HECTOPEBIIUX YIIIEBOJOPOJIOB B MPOJIYKTAaX CrOpaHUs C Y4YETOM IIUPUHBI 30HBI TypOy-
JICHTHOTO TOPEHUSI 1 MAKCUMAIILHOTO TOPEHUS CTOPAHHS

15 | OcHOBHBIE MONOKEHHS Pa3paObOTKU pacuETHON METOAMKHU OTIPEICICHUs] KOHLIEHTPALH
OKCHJIa a30Ta B IPOJYKTaX CrOPAHUA C y4ETOM XapaKTEPUCTUK CTOPaHUs, pekuMa pabo-
Thl U KOHCTPYKLIMH KaMepbl CTOPAHHUSI

16 | XapakrepucTuku paboThl OKUCIUTEIBHOTO, BOCCTAHOBUTEIBHOIO U 3-X KOMIIOHEHTHOI'O
HEUTpaJIN3aTOpa

17 | Anroput™ pabOTHI IO OMPEACICHUIO TOKCUYHOCTA OTPAOOTABIINX Ta30B MPU HUCIIOIB30-
BaHUU nporpammsl «/{uzens PK»

18 | OmpeneneHue KOHILIEHTPALIMM HECTOPEBILUX YIJIEBOJOPOAOB C YYETOM TEpPMOXHMHYE-
CKHX CBOMCTB TOILIMBA U XapaKTEPUCTUK PACIPOCTPAHEHUS IUIAMEHU

19 | CpaBHeHHe pe3ynbTaTOB pacuéTa U HKCIEPUMEHTA M0 KOHIIEHTPALMK BPEIHBIX BEIOPOCOB
IIPH UCTIOJIb30BAHUN TPATUIIMOHHBIX U AIbTEPHATHBHBIX TOTUIHB

20 | IlepcnekTHBHBIC METOJIBI ¥ CITOCOOBI YIYUIIEHNUSI TOKCHYECKUX TTOKA3aTesIel MOPITHEBBIX
JIBUTATEJIEN U YCTAaHOBOK.




8. Bonpocsl Kk 3a4éTy

Ne
/i Bomnpocsr
1 | TokcuuHbIe COCTaBISAIONIME MPOAYKTOB CTOpaHUs, UX BIMSHHME Ha OKPYXKAIOUIYIO Cpeny U
genoBeka. HopMupyemble TOKCUYHBIE BBIJCIICHUS.
2 | YcnoBus 00pa3oBaHUS TOKCUYHBIX BBIACICHUIN NPU CKUTAHUU TOIUIMBA B MOPUIHEBBIX YHEP-
TeTHYECKUX YCTAHOBKAX.
3 | O6pa3oBanre OKCHJIA YTIEPOa U HECTOPEBIIUX YTIIEBOIOPOIOB
4 | O6pa3zoBaHMe OKCHJIA a30Ta: TEPMUUYECKHE, OBICTPBIC, TOIINBHBIC
5 OO6pa3oBanre TBEPABIX YACTHI]
6 | OcobenHocTr 00pa3oBaHMs OKCHA a30Ta B IBUTATEIAX U YCTAHOBKAX C HCKPOBBIM 3a)KHTa-
HUEM
7 | OcobenHocTH 00pa30BaHus TBEPABIX YACTHI] B IBUTATENIAX M YCTAHOBKAX C HCKPOBBIM 3a5KHU-
TaHHEeM
8 | OcobenHocTu 00pa30oBaHUs OKCHJIA YIJIEPOJa B JABUTATENSAX U YCTAHOBKAX C MCKPOBBIM 3a-
KUTAHUEM
9 | OcobeHHOCTH 00pa30BaHUs HECTOPEBIIKMX YIIIEBOIOPOIOB B IBUTATENSAX U YCTAHOBKAX C HC-
KPOBBIM 3QKUTAaHHEM
10 | OcobGennocTn 0Opa3oBaHMsI OKCHIA a30Ta B IU3EIBHBIX ABUTATEIISIX U YCTAHOBKAX
11 | OcobGeHHOCTH 00pa30BaHUsl OKCHJA YIIIepo/ia B TU3EIbHBIX ABUraTelsIX U YCTAHOBKAX
12 | OcobGenHocTH 00pa30BaHMUsI HECTOPEBIINX YTIIEBOIOPOIOB B AM3EIbHBIX JIBUTATEIAX U YCTa-
HOBKax
13 | Ocobennoctu 0Opa3zoBaHus TBEPIBIX YACTHUI] B IU3EIBHBIX ABUTATENSIX U YCTAHOBKAX
14 | BniustHue coctaBa cMecH Ha 00pa30BaHME HECTOPEBIIIUX YIIIEBOJIOPOJIOB
15 | BausHue cocTaBa cMecu Ha 00Opa3oBaHKe OKCHJA a30Ta
16 | BimstHue coctaBa cMecu Ha 0Opa30BaHME OKCHJIA yTieposia
17 | BiusiHue coctaBa cMecu Ha 00pa3oBaHUE TBEPIBIX YACTHII
18 | BimsiHue coctaBa cMecu Ha 0Opa30BaHME IBYOKHCH YTIIEpoJia
19 | Okcuasl a30Ta npu CHKUTAaHUM alTbTEPHATUBHBIX TOIUTMB: IPUPOIHBIN ra3; mponaH-oOyTaH;
BOJIOPOJI; CHHTE3-Ta3
20 | Okcuppl yraeposaa MpH CKUTaHUK ajJbTePHATUBHBIX TOIUIMB: MPUPOIHBIN ra3; mponaH-OyTaH;
BOJIOPOJI; CHHTE3-Ta3
21 | JIByoKHCh yriaepoja Mpy CKUTAaHUU aJbTEPHATUBHBIX TOIUIMB: MPUPOIHBIN ra3; NponaH
22 | HecropeBmire yrieBOJOPOABI MPU CKUTAHUHM aJbTEPHATUBHBIX TOIUIMB: MPUPOIHBIA Ta3;
poIaH
23 | TBépuple YacTHUIBI NPU CXKUTAHUU albTEPHATUBHBIX TOIUIMB: MPUPOIHBIA Tra3; MpOIaH-
OyTaH; BOJIOPOJI; CHHTE3-Ta3
24 | KaHueporeHHble HECTOPEBIINE YTIIIEBOIOPOIBI
25 | BnusiHue KOHCTPYKTHUBHBIX M PEKUMHBIX MTapaMeTPOB MOPIIHEBBIX JABUraTeliel U YCTAaHOBOK
C UCKPOBBIM 3aKUTaHHUEM Ha TOKCUYHOCTHh Ol 0 HECTOPEBIINM YTIIEBOIOPOIaM
BrnusiHue KOHCTPYKTHUBHBIX M PEKUMHBIX MTapaMeTPOB MOPIIHEBHIX JABUTATENIC U YCTAHOBOK
C MCKPOBBIM 3aKHraHueM Ha TokcnyHocTh Ol mo okcuaam a3ora
26 | BrnusiHue KOHCTPYKTUBHBIX U PEKUMHBIX TTApaMETPOB MOPITHEBBIX AU3EIBHBIX IBUTATENEH 1
YCTaHOBOK Ha TOKcHMYHOCTh Ol o HecropeBIINM yIiIeBO0pOIaM
27 | BnusiHue KOHCTPYKTUBHBIX U PEKUMHBIX TTApaMETPOB MOPITHEBBIX AU3EIBHBIX IBUTATENEH U
YCTaHOBOK Ha TokcnyHOCTh Ol 1o okcugam azora
28 | BiusiHue XapakTepUCTHUK PAacHpOCTPaHEHUS IUIaMEHU Ha 0Opa30BaHUE HECTOPEBILUX YTiie-
BOJIOPOJIOB
29 | BiusiHue XapakTepUCTHK pacpOCTpaHEHUs IJIaMEHH Ha 00pa3oBaHUE OKCUIA yriiepoa
30 | BausiHue XxapakTepUCTHK paclpoCTpaHEHUs IJIaMeHN Ha 00pa3oBaHUE OKCHIA a30Ta




/i Bomnpocsl

31 | BausiHue XapakTEpUCTHK PacpOCTpaHEHUs TJIaMEHN Ha 00pa3oBaHKe TBEPIBIX YACTHIL

32 | OOpa3oBaHNe HECTOPEBUINX YIIIEBOJOPOJOB B ABUTATEISX C HEMOCPEACTBEHHBIM BIPHICKOM

33 | OGpa3oBaHME OKCHJIOB a30Ta B IBUTATEISX C HEIIOCPEACTBEHHBIM BIIPHICKOM

34 | Obpa3oBaHue TBEPIBIX YACTUI] B IBUTATEINISIX C HEIIOCPEICTBEHHBIM BIIPHICKOM

35 | OMnupuveckrue METOIUKU OIpeeieHHs] KOHIEHTPAlMd HECTOPEBIIUX YTIEBOIOPOAOB C
y4€TOM XapaKTEPUCTUK PACIPOCTPAHEHUS IJIAMEHU U TepMoXuMHuueckux cporicts TBC

36 | OMmupuveckrue METOTUKU OIpeNeeHHs] KOHIICHTPAIMU HECTOPEBIIUX YTIEBOIOPOAOB C
y4€TOM XapaKTEPUCTUK PACIPOCTPAHEHUS IJIaMEeHH (IIMPUHBI 30HBI TYpOYJIEHTHOTO rope-
HHUS)

37 | OMnupuyeckrue METOIUKU OIpe/eeHHs] KOHIEHTPAlMd HECTOPEBIIHUX YTIEBOIOPOAOB C
y46TOM MaKCUMAJIBHOTO JIaBJICHUSI CTOPAHUS

38 | OMnupuyeckre METOIMKU ONpeAeNICHUS] KOHLIEHTPALUU OKCH/Ia a30Ta C yU€TOM XapaKTepH-
CTHK PacIpOCTPAHECHHUS IIIAMEHH

39 | CpaBHeHUE pe3ylnbTaToOB pacuéra U HKCIEPUMEHTa 10 KOHIIEHTPAIMN OKCUIa a30Ta MpH Uc-
MI0JIb30BAHUH TPATUITMOHHBIX U AIbTEPHATHBHBIX TOTUIHB

40 | CpaBHeHHUE pe3yNbTaTOB pacuéra M HKCIEPUMEHTA 110 KOHIIEHTPAIlMU HECTOPEBIIUX YIIIEBO-

A0POAOB IPpHU UCITOJIB30BAHUUN TPAAUIIMOHHLIX U AJIbTCPHATUBHBIX TOIIJIMB

9. ®oH/J OLECHOYHBIX CPEICTB /JIsl POBEACHHUS NPOMEKYTOYHON aTTecTaluu 00y4yaro-

IIUXCH IO JUCHHUITIJINHE «IMHUCCHS TOKCHUYHBIX KOMIIOHEHTOB»

9.1. MacmopT (pOH/IA OLIEHOYHBIX CPEICTB M0 YHeOHOMY KYypCy

Ne KonTponupyemsblie pa3aeiibl (TeMbl) Kon korrpoaupyemoii HaumenoBanue
n/n JUCHUIIINHBI KOMIETEHITHH (HJIH ee OIIEHOYHOTO CpeacTBa
4aCTH)
Pa3pen 1
TokcruyHbI€e BBIJICICHUS B IPOIYK-
Tax cropanus, ux cocras. Hopmu-
pyeMble TOKCHUYHBIE BbIICJICHUS B
1 00J1aCTH TTOPIITHEBBIX JIBUTATEIICH. OIIK-1; OIIK-2; Temb! pedepato
OcHOBHBIE MEXaHU3MBI 00pa30Ba- OIIK-4 peoep
HHUS TOKCUYHBIX BbIAeeHni. Oco-
OCHHOCTH 00pa30BaHUS TOKCHY-
HBIX BBIJICJICHUN B TEIIOBBIX
MOPITHEBBIX JIBUTATEIISIX
Pa3nen 2
Metoabl CHUKEHUSI BPEIHBIX BbI- OIIK-1; OIIK-2; Tewmsl pedpepaTon
2 | meneHui B MPOAYKTAaX CrOpaHUs OIIK-4; ITIK-1 OTY€T MO NMPaKTHIECKOMY
IpY BO3ACHUCTBUH Ha pabounit 3aHsaTHIO Nel
nporecc
Paznen 3
3 [IprMmeHeHre abTepHATUBHBIX OIIK-1; OIIK-2; Temb! pedepaton
TOIUINUB JJISI CHUYKECHUS TOKCUIHO- OIIK-4; I1K-1
CTH OTPabOTABIIINX Tra30B
PaSI[?JI 4 OIIK-1; OIIK-2; Tems! pedepaToB
PacuérHble MeToAMKY orpenere- ) N
4 HISL KOHIICHTpALIN TOKCHUHBIX OIIK-4: OTY€T MO NMPaKTHIECKOMY
N IK-1 3aHsATUIO0 No 2
BbIJIEJICHHUI B OTpaOOTaBIINX razax




9.2. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIE MATEPHUAJIbI, He00X0AUMBbIe IJIl OLleHKHU
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeAATEJbHOCTH, XapaKTePHU3YIOIIMX dTanbl Gop-
MHUPOBAHNSI KOMIIETEHIIHII B polecce 0CBOCHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

9.2.1. llpakTuyeckoe 3anaTue Ne 1
CHMXECHHE KOHIIEHTPAIIMHA OKCHJIA a30Ta MPH 00CTHEHUU TOIUITMBHO-BO3AYIIIHON CMECH

1 Lenbro mpakTHYECKON pabOTHI ABJISIETCS OMIPECIICHUE BETHUNHBI 3HAUeHUs K0d()DUITMCHTA U3-
OBITKa BO3/IyXa OTHOCHTEJIBHO 3a/IaHHOTO, TP KOTOPOM KOHIICHTPAIUS OKCHIA a30Ta YMEHBIIIUTCS
Ha 25%.

3aiaHue BBINOJHAETCS C YYETOM M3MEHEHHUsl CKOPOCTH paclpOCTPAaHEHUS IUIAMEHH, U3Me-
HEHUS! KOHCTPYKIMU KaMepbl CrOpaHus U 00beMa 3aBepIICHUs CrOpaHHUs B MPOMEXKYTOK BPEMEHU
710 TIOSIBJICHHSI MIOHHOTO TOKA B IIETIM JAaT4YMKa, YCTAHOBJICHHOTO B HamOojee yJaJeHHOW OT CBEYU
3a)KUTaHUsI 30HE KaMephbl CrOpaHus Il CTENeHW cxatus 7 U koddduirente u30bITKa BO3ayXa,
3HaYeHUs KOTOPOTO MPEICTaBIeHbI B Ta0I. 1.

Pabota BbINOJIHAETCS PU OTCYTCTBUM J00aBKM BoJiopoaa. Homep BapraHTa COOTBETCTBYET
HOMEpY CTYJIEHTA B )KypHaJle IPENoAaBaTesl.

2. Kpartkue cBeenus 1o pabore.

2.1 Kaxnplii cTyAeHT mojydaeT il JajdbHenIei oopaboTku 3HaueHne KodphuimenTa us-
OBITKA BO3TyXa.

2.2 Onpenenenrue oObeMa 3aBEPIICHHS CTOPAHHS B MPOMEKYTOK BPEMEHH 10 TTOSBIICHHS
MOHHOTO TOKA B IIETIM JJATUYMKA, YCTAHOBIECHHOTO B HanbOOJIee yAaleHHOW OT CBEYH 3a)KUTAHUS 30HE
KaMephbl CrOpaHusl IPOU3BOIUTCS CIIEAYIOIIUM 00pa3oMm:

2.2.1 Onpenensiercss MPOMEXYTOK BPEMEHHU PACIIPOCTPAHEHMS IUIAMEHU OT CBEYM 3a)KUTIa-
HUS JI0 3JIEKTPOAa YAJICHHOTo noHu3armonHoro naruuka (U]1) mo dopmyne

1=83*10"/ Ugey ,

re Uoey — CpeaHsisi CKOPOCTh TYpOYJIGHTHOTO pacIpOCTPAHEHUS MJIAMEHH OT CBEYH 3a3KHU-
raHus 10 dJeKTpoaa yaanennoro U/, m/c.

T, C.

Cxopoctb pacnpoctpaneHus miamenu, Uqey, TpeicTaBiena Ha puc. 1 u 2.

2.2.2 OmnpenensieTcst yrojl TOBOpOTa KOJIGHYATOTO Bayia OT BepxHed MepTBoil Touku (BMT)
3a MPOMEXYTOK BPEMEHH PACTIPOCTPAHCHUS TUIAMEHH OT CBEUM 3aKUTaHus 110 3nekrpoaa MJ{
Dy = T*(6N),

I'ne @y, Tpamyc; T, cekyHmaa; (6n), rpaja/cex.

2.2.3 PaccuuthiBaeTcsi 00beM cropanusi, V., oTHocuTenpH0 BMT mo pacuerHomy yriy mo-
BOpPOTa KOJIEHYATOTO Baja C y4€TOM TOTO, YTO MHHUMAJbHBINA 00beM aBurarens, V., (00beM kame-
pBI CrOpaHusl) 3aBUCUT OT CTENICHU CXKATHSI TIPH TIOCTOSTHHOM 00beMe uiauHapa, Vi, paBaoro 0,652
71, JUIMHA aTyHa cocTaBiseT 115mmM, paguyc kpuBomuna, R, 57,5 mwm.

V3C = VKC + AV((I)I'II(B)1
rae Vie = Vi/(e - 1),
AV(Dyy) = II(D*/4)*R(1 - cOS Dyyis)



[TonHBI 00BEM JBUTATENS ONPEACTUM KaK
V,= Vit Vi

2.2.4 Tlpu 0000ImIEHNH PE3yIhTATOB AKCIEPUMEHTAILHOTO UCCIEAOBAHUS MPU CKUTAHUU
METAHOBO3IYITHOW CMECH B YCJIOBHUSX TOPIIHEBOTO JBHUTATENs, PACCMOTPEB MapaMeTphl, Ompee-
JSFOIIKE TEMIIEPATypy , KOJIUYECTBO CBOOOAHOTO KUCIOPO/Ia, pacroiaraeMoe BpeMs Ipoliecca cro-
paHHs U pacCHIMPEHUs, H3MEHEHUSI 00bEMOB PabOTHI JBUTATEIS, TIOTyYeHA SMITUPUYECKas 3aBUCH-
MOCTB JUIsl pacueTa Oe3pa3mepHoro nmapamerpa Sch, npu onpenenenus konuentpamuu NO B oTpa-
00TaBIIUX ra3ax

...t
| /D) 18040 V, -V,

Sch=
aa We 180V, (1)

rae U, - CpeqHsisi CKOPOCTh PacIpoCTpaHEeHMsI TNIAMEHU B «OCHOBHOM» (ha3e cropaHus, o —
Kod(uImeHT u30bITKa BO3AyXa, Ly — MakCHMalbHOE PACCTOSIHUE OT CBEYM 3)KUTAHUS IO CaMOM
ynanenHoro ydactka KC mo Hopmanu xk pponTy mmamenu, 83mm, D — nuametp nunuHapa, 85mm,
W,” — cpemHsisi CKOPOCTB HOPIIHS, 0, — yroj onepeskeHus 3axuranus, Va, Vs, Vi — HOIHBIH 00beM,
00BEM MpU KOTOPOM CrOpaHHe 3aBepIaeTcst U pabounii  00beM HUIMHAPA COOTBETCTBEHHO.

2.2.5 C yuetoMm Oe3pa3sMepHOro mapamerpa Sch mosmydeHa ciaemyromas SMIHPUIECKas 3aBH-
CHUMOCTb JuIs onpenenenus konuentpauun NO B orpaboTaBmInx razax

Cno = 5530 In (Sch) — 4400, ppm (2)
2.2.6 1o nanHo# hopmysie onpeaenseTcss KOHIEHTpaIus okcuaa azota B Ol miis 3aqaHHbIX
U ompenesieHHbIX Bbilie napamerpoB cropanus TBC. IlonydeHHble TaHHBIE CPAaBHUBAIOT C MpPE.-
CTaBJICHHOM Ha pUCYHKE 3 IMarpaMMoil.
2.2.7 Ilo ymenspl1eHHOMY Ha 25% MOIYy4eHHOMY pacy€TOM 3HAUYEHUIO KOHIIEHTPAlUU OKCH-
na azota mo popmyiie ( 2 ) onpezensieM BeIHUnHy Oe3pa3sMepHoro kpurtepus Sch.

2.2.8 Ucnone3ys dopmyny (1) onmpenensemM nuckomoe 3HavueHHe Kod(PduiineHTa n30bITKa

BO3JyXa.
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Pucynok 1 3aBUCHMOCTH CpeiHEN CKOPOCTH pacpoCTpaHeHus (PPOHTA METAHOBO3YLITHOTO
IIaMeHu OT K03 dUIMeHTa U30bITKA BO3yXa U JOJIU J00aBISIEMOT0
Bogopoaa (Nggg= 600 06/Mun), rae Us: 0,0, A, 0; Uz ¢, m, A, e;
r=0%: O, ®; rzpp=29%: O, m; rypp=47%: A, A; rypp=>58%: o, e,



18

N
i
14 /// " \\I\\A\w\\A‘F
/7 ~
/ L.e T TN Ty
o \\ .
12 L 3 \\
10

U, m/c

N
o

it

g

!

0

o,/ 08 09 1 11 12 13 14 15 16

Pucynox 2 3aBUCMMOCTH Cpe/THEel CKOPOCTH paclpoCTpaHeHus GPOHTA METAaHOBO3IYIITHOTO TIJIa-
MEHH OT KO3 HIMeHTa U30bITKA BO3AYyXa U IOJIHU 100aBIsIEMOT0
Bostoposia (Nkgg = 900 06/Mun), rae Us: 0,0, A, 0; Uz ¢, m, A, e;
re=0%: O, ; ry;p=29%: O, m; ryp=47%: A, A; ryy=>58%: o, e,



NO, X
ppm /
5000
4000

3000 /
: X 6eH3uH Konomumel,
2000

A % HO
B H5
1000 A H10
X H15'
0 . 3
1 2 3 4 5 Sha
Pucynok 3 - Jlnarpamma onpenenenus Boeinenennit NOX B OI o
nokasarento Sha
Tabmua 1
Noap 1 2 3 4 5) 6 7 8 9 10 11
o 0,9 1,0 1,05 1,1 1.15 1,2 1,25 1,3 14 1,17 1,27

[Mpumeuanus: 1. Coxpanenune nnaukaropnoro KII/, B mepBoM nmpuOIMKEHHMH MOXXHO OLIEHHBATDH
M0 COXPAHEHUIO CpPeAHEH CKOPOCTH PACHPOCTPAHEHUS IJIaMEHHU. 2.YTOJI ONEepeKeHUs 3aKUTaHus
MOYKHO U3MEHATh. 3. CKOPOCTh PaclpOCTPAHEHUs MJIAMEHU MOXHO M3MEHATh 3a CUET YBEJINYEHUs
NyJIbCALMOHHOM CKOPOCTH MM 100aBKH BOOPO/IA.

2.7 BBINOJIHUTBE CpaBHEHHE MOJYYEHHOTO 3HAYCHMS C SKCIIEPUMEHTAIIbHBIMU JTaHHBIMU.

2.8 Odopmitsiercst OTUET MO MPAKTUUECKOI paboTe.

Kpurepun onenkn:

- OIICHKA «3a4TEHO» BBICTABISIETCS] CTYAEHTY, €CIM MpaKTHUecKas paboTa BBIIOIHEHA Tpa-
MOTHO WJIM UMEET HECYIIECTBECHHbIE 3aMEUYaHNUs, BBIIIOJHEH OTUYET 110 padoTe.

- OLICHKA «HE 3aYTEHO» BBICTABIISICTCSA CTYACHTY, €CIIM TpaKTH4YecKas paboTa HE BBHIIOIHECHA,
UMeeT TpyOble OIMOKH, HE TIOJTOTOBJICH OTYET.

9.2.2. lIpakTHyeckoe 3aHsaTHE No 2

CHuxeHue KOHICHTpAalUW HCCTOPCBIINX YIIJICBOAOPOAOB 3a CYET U3MEHEHUS IIUPUHBI 30HBI
TypOyJIEHTHOTO TOPEHHSI.

1. Lenbro paboTHI SBISETCS ONpECIICHHE B3aNMOCBSI3U ITUPUHBI 30HBI TYPOYJIEHTHOTO TOpe-
HUSl C KOHIIGHTpaluell HeCrOpEeBIIMX YIIEBOAOPOOB M YPOBHS UX CHIIKEHHs MpHU 100aBKe BOJO-
pona.

2. Kpartkue cBeenus no padore.

2.1 Tlepen BbITOTHEHUEM PAOOTHI CTYACHTY HEOOXOIUMO OCBOMTH 3HAHHS MEXaHH3Ma 00pa-
30BaHHUA HCCrOpCBLIMX YTJICBOAOPOAOB IIpU CropaHUuU TOHHI/IBHO-BO3,Z[yHIHOI>'I CMCCHU B YCJIOBUAX
MOPIITHEBBIX SHEPTETHYECKUX YCTAHOBKAX.




2.2 Kaxaplif CTyIeHT moiy4yaeT JUIsl JajbHenIe o0paboTKku 3HaueHne Kod(pQUIMeHTa u3-
OBITKa BO3yXa, COOTBETCTBYIOIIYIO €My KOHIIEHTpaINEe HECTOPEBIINX YIIIEBOAOPOIOB U rpadu-
YeCKYIO 3aBHCHUMOCTb IIMPUHBI 30HBI TypOynenTHoro roperus (3TI') oT coctaBa cmecu u 10H J10-
0aBJIsIEMOTO BOAOPO/Ia, PUCYHOK 1.

BapuanTsl ko3 puireHToB n30bITKA BO3/1yXa MpEACTaBICHbI B Tabmie 1.
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Pucynoxk 1 - PacnionosxeHnue rpanuil 30HbI TypOYJIEHTHOT'O TOPEHUS 110 OTHOIICHHUIO K TIOJI0KEHUIO
IIMKa MOHHOI'O TOKA B 30HE T'OPEHUS

Taomnuma 1
Ne 1 2 3 4 5 6 7 8 9 10 11 12
o 1,05 1,1 1,16 1,2 124 | 1,12 | 1,22 | 1,08 | 1,26 | 1,23 | 1,28 | 1,14

Ccu, | 430 | 425 | 435 | 445 | 455 | 430 | 450 | 420 | 460 | 455 | 465 | 432
ppm

3. OnpenenuTh BeNUYMHY CHIKEHUS] KOHIICHTPAIMN HECTOPEBIUX YITIEBOJIOPOJIOB PHU JI0-
6aBke 3 u 5 % Bonoposa.

3.1 Onpenensiem ans 3aganHoro coctaBa cmecu mupuny 3T ans GeH30BO3MyIIHON cMecH
U TIpH 100aBKe B HEE BOIOPO/IA.

3.2 OnpenenseM MaccoBbI€ 10JIM yriaepoaa u Bogopoaa B TBC

3.3 OnpenensieM KOHIIEHTpaIMio HecropeBmux yrieogopoaos (CH) mis 3amanHOro kKod¢-
¢durnmenTa n30bITKa BO3AyXa MO SMIIUPUIECKON (opMyIie

Cenoin= Cens *( Op++/ 56)2:5(911/ gc),




rae Ce..eu 05 — KoHIeHTpanus Hecropemmx CH u mmpuna 3TT B mporiecce cropanusi TOTIUBHO-

BO3AYIIHOM cMecu 6e3 100aBKK BOJIOPOJIA;

Cenorn U g+, - KoHIIEHTpaIMs HecropeBmux CH u mmpuna 3TT npu cropannu 6eH30BO3-

JYIITHOM CMeCH ¢ J00aBKOM BOJIOPO/IA;

2,5(gn/ gc)—crenens s yuéTa MacCOBOTO OTHOIICHHS COAEP/KaHUS BOJOPOJIA U yT-
nepoaa B TBC;
gu — maccoBas 107 Bogopoaa B TBC — otHomenue maccel Bojiopoaa k Mmacce TBC;
gc - maccoBas nois yriiepoga B TBC — otHomeHnue maccel yriaepoaa k Mmacce TBC;
3.4 Onenuth 3¢GHEKTUBHOCTH T00ABKH BOJOPO/Ja HA CHI)KCHHE KOHIICHTPAIIUM HECTOPEB-
mmx CH.

3.5 OdpopmMuTh OTYET O BBHITIOIHEHHOU padoTe.

Kpurepum ouenku:

- OIICHKAa «3a4YTCHO» BBICTABIISICTCS CTYIEHTY, €CIIM MpaKTHYecKas paboTa BBIMOJTHEHA Tpa-
MOTHO WJIM UMEET HECYILIECTBEHHbIE 3aMeUaHusl, BBIMOIHEH OTUET 10 padoTe.

- OIICHKA «HC 3a4YTCHO» BBICTABJISCTCA CTYACHTY, CCIIM TPAKTUUCCKAs pa60Ta HC BBIIIOJIHCHA,
UMeeT TpyObie OMMOKH, HE MOJTOTOBJICH OTYET.

10. O6pa3oBaTe/ibHbIE TEXHOJOTHH M METOAUYECKHE YKA3aHUSI MO OCBOECHHIO U CUHHUILIMHBI
(y4eOHOrO Kypca)

JIJisl OLIGHKW 3HAaHWK, YMEHUS U YPOBHs MpOo(EeCCHOHATBHBIX KOMIETSHITUH, MpuodpeTae-
MBIX aClIUPAHTOM B IPOLCCCC M3YUCHUSA NUCHUILUIAHBL «OMHCCHS TOKCUYHBIX KOMITIOHCHTOB», HC-
MOJIB3YIOTCS TEXHOJIOTHH TPAJIULIMOHHOTO O0yUeHHUS:

e JIEKLIUU;
® UHAWBUIYAIbHbIC U TPYNIOBbIE KOHCYJIbTAIIMU MO TEOPETHUYECKUM M MPAKTUYECKH BOIPO-
caM Kypca;

® [IpPOBEJICHUE PA3IUYHBIX (OPM CaMOCTOSTEILHON pabOThI, KOTOPAas BKIIOYAET MOATOTOBKY K
JICKIIMOHHBIM 3aHATUSAM, ohopmiieHue pedepara U MOATOTOBKA €ro MPEe3eHTALNU K 3alluTe.



11. Y4eOHo-MeTOoaMYecKOe M MHPOPMALMOHHOEe OOecneyeHHe THCHUILIUHBI (y4el-
HOT'0 Kypca)

11.1. Ob6s13aTesibHAs JUTEPATypa

/o

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
ydaeOHOe TT0CO-
oue, yuebHO-
METOINIECKOe
nocobue, npax-

TUKYM U JIp.)

KomnnuectBo
B
ouoInoTEKE

boprauxos JI.H.Anpreprarususlie Tomnmsa. CoBpeMeH-
HbI€ BOIIPOCHI IPUMEHEHHS BOIOPO/ia B IOPIIHEBBIX
JABC: yue6noe nocobue/ bopruukos JI.H., [Tasnos J[.A.,
[Taikun A.IL., depsiueB A.Jl.; Camapckuii HAy4YHbIN
nentp PAH, Camapa. 2016. 159 c.: un. ISSBN 978-5-
93424-772-1

YuyebHoe mmocobue

15

[Haiikun A.Il. Pacyer KOHLIEHTpalM¥ HECTOPEBIIMUX YT-
JeBOAOPOIOB B oTpaboTaBmux razax JIBC (yuebGHoe mo-
cooue)/Illaiikun A.Il., UBammu I1.B., I'anue U.P.; Ca-
Mapckuii HayuHblid IeHTp PAH, Camapa. 2014. 60 c.: ui.
ISSBN 978-5-93424-720-2

YyebHoe mmocoodue

14

Kasrapanze P. 3. Teopus NOpIIHEBBIX IBUTATENEH: CIEL.
I'n. : yue6. Ins cryn. By3oB, oOydaromuxcs Mo creir.
«/IBurarenu BHyTpeHHero cropanus» / P. 3. KaBrapan3e.
— I'pud YMO. — Mocksa : MI'TY um. H. D. baymana,
2016. — 719 c.: wi. — bubmumorp.: c. 679-700. — IIpeam.
VYkasz.: c. 701-705. — Mmen. Yka3z.: c. 706-713.

Y4yeOHuK

25

Cmonenckuil B.B. KoHcTpykius 1 3KcIlyataliliOHHbIE
cBoiicTBa aBTOMOOMIBHBIX JIBC: yuebHOE mocooue/
Cwmonenckuii B.B. JI3t06an A.M., Cmonenckas H.M.;
Camapckuit HayunbIil nentp PAH, Camapa. 2017. 155 c.:
wi. ISSBN 978-5-93424-790-5

YuyebHoe mmocobdue

20

[Taiikun A.I1. XapakTepuCTHUKU pacipoOCTpaHEHHUS TIa-
MCHH U UX BJIMAHUC HaA 06pa30BaHHe HECCTOPCBIINX YyIJIC-
BOJIOPOJIOB M OKCHJIa a30Ta B OTPa0OTABLIMX ra3ax MpH
no0aBKe BOJOPO/Ia B TOIIMBHO-BO3AYIIHYIO CMECh SHEP-
TeTHYECKUX YCTAHOBOK C UCKPOBBIM 32)KHT'aHHEM:
(nayuynast monorpadus) /Ilaiikun A.I1., MBammu [1.B.,
Tanues U.P., lepsiue A.JI. CaMapCKUil HayYHbIN
uentp PAH, Camapa. 2016. 259 c.: un. ISSBN

978-5-93424-771-4

Mownorpadus




11.2. /lonoJiHUTEIbHAS JTUTEPATYPA U YueOHbIe MaTepHaibl (Aya1H0-, BUACONOCOONs

H p.)
e (¢oun HayuHoii 6nbanorexu TI'Y:
Tun (yueOHUK,
yuebHOoe 1oco-
No oue, yueOHO- KonuuecTBo B
Bubnuorpaduueckoe onucanue
n/n METOAMYECKOE 6ubnmoTexe
nocoOue, mpax-
TUKYM U JIp.)
[TaporpazoB b.A., ®apadontor M.D., KrnemeHThEeB
B.B. /lgurarenu BHYTPEHHETO CTOpPaHHUs: TEOPHUSA, MO-
JIETUPOBAHKE U PacyueT MPOLECCOB: YUEOHUK IO Kypcy
1 | «Teopuss u paboynx NPOIECCOB U MOJCIUPOBAHHE VY4aeOHuk 25
NPOIIECCOB B JBUTATENSAX BHYTPEHHETO CrOpaHus» /
ITox pen. 3acn. esr. Hayku b.A. llaporna3osa. — Ye-
nsounck: M3n-so I0ypl'Y, 2006. — 382 c.
JBUraTein BHYTPEHHEro CropaHusi: y4eO. /Ui BY-
30B. B 3 ku. Ku. 1. Teopus pabounx npoueccos / B. H.
2 | Jlykanun [u gp.]; mox pen. B. H. Jlykanuna [u ap.]. — YyeOHMK 49
N3n. 3-e, mepepad. 1 ucnp. — Mocksa : Beicur. Illk.,
2007. - 479 c. : wi. — bubnmorp.: c. 476.
e Jipyrue GOH/IBI:
Ne bubnuorpaduueckoe onucanue Tun (yueGHUK, yueOHOE 1o- Mecto
/T cobue, yaeOHO- XpaHeHUs
METOIUYECKOE ocodue, (MeToamuecKuii
NPaKTUKYM, ayTU0-, BH- KaOMHET Ka-
JIEOTIOCO0uS U JIp.) dbenpsl, TopoI-
ckue 6ubamno-
TEKU U JIp.)
1 | ABTOoMOOWMIBHAS IPOMBIIIEHHOCTh [Tepuonuueckuii ;xypHan Caiit:  mash-
in.ru
2 | JlBuraTenecTpoeHue ITeproauueckuii sKxypHa Caiit: rdiesel.ru
3 | XKypHan aBTOMOOMIIBHBIX HHKEHEPOB Hepnomriecknit xypran caut JxypHaja.
Sae-press.ru
COI'JTACOBAHO

JupexTop HayuyHOU OMOIMOTEKH

«

A.M. AcaeBa

(noonucw)

» 20 .

MII

(U.0. Damunus)




11.3. Ilepedyenb pecypcoB HHGOPMAIHOHHO-TEJEKOMMYHMKAUMOHHOH cetu ''UH-
TepHet"

Hayunas snektponnas 6udmuoreka: https://elibrary.ru/

OnexrponHas oubnuoreka: http://www.bibliotekar.ru/ekonomika.htm
OdunmanbHelii caiit Poccuiickoii rocynapcTBeHHON OnbmmoTeku: https://www.rsl.ru/
OdunmanbHelii caiit komnanuu Koncynerant-moiroc: http://www.consultant.ru/

11.4. IlepeyeHb MPOrpaMMHOIo odecneveHust

Ne Haumenosanue I1O KounyecTBo | PekBU3UTHI 10roBopa (nara,
n/n JIMIeH3U I HOMep, CPOK AeiicTBHSA)
1 Windows 1398 Ne619935341, 2013 r. Gec-
CPOYHBIN
2 Office Standart 1398 Ne61935138 ot 28.05.2012
OECCPOUHBIN

11.5. Onucanue MarepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VISl OCylIeCTBJIe-
HHS 00pa30BaTEJBHOIO NMPOLECcca M0 TUCHHUIINHE (MOAYJIIO)

HaumeHoBaHue 060pyn0-

BAHHBIX YUYeOHbIX Ka0uHe- . “= o %
.« dakTHnyeckuid ajapec 'S R 2
TOB, J1abopaTopuii, Ma- A &=
No Ilepeuenb 0OCHOBHOIO 000- | y4eOHBIX KAOUHETOB, = g & E
CTEPCKHUX U JIP. 00beKTOB . s o9
n/n pyAoBaHHA Jabopartopmii, Ma- = = 3 S
JJISl IPOBEACeHUA IPAKTH- e = S
CTEPCKHUX U Ap. = S 8
YeCKHX 1 1a00paTOPHBIX = 2z =
3aHATHI
TOpHUSA Hanu- | CTombl HUYECKHU Mapckas ,
JIabopato "Anan Cro ennueckue, | 445020 Camapckas | 38,8 5
3a 'CM (YUT-85)" CTOJI  TpernojaBaTelb- | 001acTh, I. Tomb-
CKHM, CTYJbs, Kad BBI- | ATTH, yi. bemopyc-
TSOKHOM JUIsl XpaHeHusd | ckas,l4r, kopmyc
nab. mocynsl u ['CM, | B, mo3unus o TI1
1 mkad BHITSDKHOU ¢ moa- | Ne 14,15, 1 stax,
BOJIOM H ciuBoM Bojsl, | (B-102)
nabopaTopHas yCTaHOB-
ka VYUT-85, Bepcrak
KENe3Hbld, mKad as
nab. TOCyabl, CTeNax
METAJIJTUYECKUI.
VYuebnas  ayautopus | CTobl yuennueckue | 445020 Camapckas | 95,9 40
JUIS TIPOBENIEHUSI 3aHs- | IByXMECTHble  (MOHO- | o6macth, T. Toib-
THA JICKIIMOHHOTO TH- | OJIOKM), CTOJ Tpernoja- | ATTH, yi. beropyc-
na. YyeOHas ayauToO- | BaTEIbCKUH, JocKa | ckas,l4r, Kkopmyc
pus Ui TpoBeneHus | aynuTopHas (menoBas), | b, mo3unusa mo TII
3aHsTHil cemuHapckoro | cryn, JBC  1-30-37, | Ne 10, 2 srax, (b-
9 | Tuma. VYdyeGHas aynu- | HACTEHHbIE  Takatsl., | 208)

TOpUS ISl KypCOBOTO
MPOCKTUPOBAHUS  (BBI-
IIOJIHCHUA KYpPCOBBIX
pabor). YueOHas aynu-
TOpUSA ISl TIPOBENCHUS
TPYIIOBBIX W HHIMBH-
AyaJIbHBIX KOHCYJIbTa-

JABC B-2, IBC 3ull
130, JABC A3JIK412,
JIABC BA3I1111., 6mok
kaptep B cbope PIIJI,

HATrJISIHOE rmocodwue
"[laTynsr", razoryp-
OMHHBII JIBUTATCIIb. ,




HaumenoBanue 060pyno-

BAHHBIX YU4eOHBIX liaﬁl/lﬂe- Daxriaeckuii axpec N:h S E
No TOB, 1abopaTopuii, ma- IlepeyeHb 0CHOBHOIO 000- | y4eOHBIX KaOHHETOB, 5 § g =
n/n CTEPCKUX U 1P. 001eKTOR PylOBaHUs JabopaTopuii, ma- g £ = g

AJIA IPOBEACHUA NMMPAKTH- CTepCKHX H 1p. g E §

YEeCKHX U J'laﬁOpaTOprlX = Z B
3aHATUH

muil. YueOHast ayauro- | penykrop I'TI, osnek-

pust s mpoBeAeHus | Tpudeckuil crenn "Cu-

3aHATHN TEKYILEro | CTEMa  OXJIaXAeHHud'".,

KOHTpOJISI M MPOMEXY- | DJIEKTPUUECKUM  CTEHJ

TOYHOU aTTECTAllUH. "Cucrema cMasku",

PITJ, ABC BA3 2108,
HarJISTHOE nocooue
"KoneHnuarnie Bajbl",
HarJISTHOE nocooue
"[lopuan" crennaxu ¢
y3laMd W arperatamu
JIBC

VYuebHas ayIuTOpus Cromnbl yueHHMUYECKHE 445020 Camapckas | 66,6 48

JUIS TIPOBEJICHUS 3aHA- | JIBYXMECTHbIE (MOHO- o0rnactsp, T. Tomb-

THUH JIEKUHOHHOTO TH- OJI0KM), CTOJI TIperoaa- | SATTH, yiI. bernopyc-

na. Y4yeOHas ayuTo- BaTEJbCKUH, CTYJI Mpe- ckas, 14r, kopmyc

pys 11 IPOBEACHUSA MoJaBaTeILCKUM, Ka- b, no3urmus no TII

3aHATUN ceMuHapcKkoro | ¢geapa, gocka ayautop- | Ne 24, 2 srax, (b-

Tumna. YueOHas ayau- Has (MenoBasi) 211)

TOpHS AJI1 KypCOBOTO

IIPOEKTUPOBAHMUSI (BbI-

3 | nonnenus KYPCOBBIX

pabot). YueOHas ayau-

TOPHS AJI IPOBEACHUS

TPYIIOBBIX U UH/IUBH-

JNyalIbHBIX KOHCYJIbTa-

nuid. YueOHas ayauTo-

pus Ul IPOBEICHUS

3aHATHN TEKYLIETO

KOHTPOJISI U IPOMEXKY-

TOYHOM aTTECTALUH.

Kommbrorepnsiii kmace. | Cronbel  yuenunueckue, | 445020 Camapckas | 84,8 16

[Tomemienue mist camo- | CTylbsl  y4eHHUYECKue, | o0nactb, T. Tolb-

crositenibHOM  paboThl. | [IK ¢ BeIXOMOM B ceTh | arTH, yin. bemopyc-

VYueOnass  aynurtopus | UHTepHeT ckas, 14, mo3uuus

JUISl IPOBENICHUST 3aHS- mo TII Ne 48, 4

TUA CEMHUHApPCKOTO TH- stax, (I'-401)

A na. YdeOHas ayauTo-

pusi  Uis  KypCOBOTO
MPOCKTUPOBAHUS  (BBI-
IIOJIHCHUA KYpPCOBBIX
pabor). YueOHas aynu-
TOpUSA ISl TIPOBENCHUS
TPYIIOBBIX W HWHIMBH-
AyaJlbHbIX KOHCYJbTa-
nuid. YueOHasi ayauTo-




Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX YUYeOHbIX KaOuHe-
TOB, JIaGopaTopuii, Ma-
CTEPCKMX H JIp. 00beKTOB
JJIsl MPOBEAeHUsI MPAKTH-
YeCKHX M J1a00paTOPHBIX

IlepeyeHb 0CHOBHOTO 060-
pyAoBaHuUsI

dakTUYecKnii agpec
y4eOHbIX KaOMHETOB,
JabopaTopuii, ma-
CTEepPCKHX M 1p.

ILnomanm, M

KoanuecTBo

MOCaJ0OYHbIX

MecT

3aHATHI
pus Uil TPOBEICHUS
3aHATHI TEKYILETO

KOHTPOJISI U TPOMEXY-
TOYHOM aTTECTALUH.
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