MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue oopa3oBare/ibHoii nporpamMmmbl: TIC: cxeMbl, CHCTEMBI U arperaTbl
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TOILIMBHOE XO3SUCTBO U DKOJOI'NYECKAS BE3OIIACHOCTH

TIC

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
Jomaiunee 3a1anue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mockgsa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Tynos B.b.
[IpenomaBaTelib NaerTbnratop R60d84b1b-TUPOVVB-da499341 B.b. Tynos
(OIKHOCTR) (moamuck) (pacummgpoBka

TIO/AITUCH)

COI'JTACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K E H
00pa3oBaTCIIbHOU Brageney OnefiHnKoBa E.H. U
HpOFpaMMBI WUpeHTuduraTop R1baf83c5-OleynikovaYN-375dcd6 OHCI/IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacupoBKa IOIIUCH)
3BaHHE)

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

3aBeyIoNIuil BhIMyCKaroen ) Cye— Poranes FLI.
Kadeapbl * Mo - NaerTnbnratop R618dc98(-R0galevND-c9225577 H.JI. Poranes
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacuupoBKa IOIIUCH)

3BaHHE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHUs AMCUMIUIMHBI. SIBJISIETCS HW3YYE€HHWE OCHOBHBIX HAaNpaBiICHUI TOBBIIICHUS
IKOJIOTHYECKON 0E30MacHOCTH TPU 3KCIUTyaTallMd TEIUIOBBIX AIEKTpudeckux cranuui (naee- TOC),
CIOoCOO0B MOJTrOTOBKM SHEPreTHYECKUX TOIUIMB K CKUTAHMIO B KOTJAX M yJAJECHUS C AJIEKTPOCTAHLIUU
30JI0IJIAKOBBIX MaTEPHUAJIOB
3agauu AUCHMILINHBI
- U3YYCHHE MEPCIICKTUBHBIX TEXHOJIOTHUH B 00J1aCTH 3alIUTHI BO3AYIITHOTO U BOJHOTO 0acCeitHOB,
Ha 0a3e KOTOPBIX MOXKHO CO3/1aTh 3Kkosiornuecku 6e3omacHbie TOC (manee - OkbTIC);
- I3YYCHHE TEXHOJOTUYECKHUX MPOIECCOB YIAJICHHS OTXO0B, 00pa3yIOIIMUXCS PU IKCIUTyaTaIluU
TOC, B BUIE ChIPbs UJIM KOHEUHBIX TOBAPHBIX IPOAYKTOB, IIPUTOJHBIX JAJIS TIOCIEIYIOIIETO
UCTIOJIb30BaHUS JIHOO UTUTEITLHOTO 0€30IaCHOTO XPaHEHHUS;
- OBJIQJICHUE METOJMKOMN MPOBEACHHUA pacueTa cxeMbl Bojionoiab3oBanus TOC u ee
paIMoOHANN3aIMH C YI€TOM 3KoJorudeckux akropos it DKkbTIC;
- 03HaKOMJICHHE C CYHIECTBYIOIIMMHU CUCTEMAaMHU MOATOTOBKH TOIUIUB K CKUTAHUIO;
- OBJIQJICHUE METOJIUKOM MPOBEJCHUS PACUETOB CUCTEM TOIUIMBOIIPUTOTOBJICHUS U
30JI0LITAKOYIaTICHUS;
- OBJIQJICHUE METOIUKOMN BBIOOpA 0OOPYIOBAHMS M CXEM TOIUIMBOIMOIaYU U 30JI0IUIAKOYATIECHHUS C
yuérom obecrieueHus sxonorndeckoi 6ezonacHocty TOC U oKkpyKaroiei cpepl.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
[TK-1 Cnocoben k W -2nk-1 [puaumaet SHATB.
MIPOEKTHO- 000CHOBAaHHBIC TCXHUYECKHE - MeTouKH paciyeToB CHCTEM
KOHCTPYKTOPCKOI peLLICHNUS 1K TOIUIMBOIIPUTOTOBJICHUS U
JeSITeNIbHOCTH B chepe MIPOEKTUPOBAHUU 00BEKTa 30JI0IITAKOy TaCHUA,
TEII0-dHEPIeTHKA 1 podeCCHOHATBHOI - [lepciekTUBHBIE TEXHOJIOTHH B 00JIaCTH
TEIUIOTEXHUKH JESITEIBHOCTH C YIETOM 3AIUTHI BO3/YIIHOTO OaCCEHHOB st
obGecrieuenns skoHomuueckoii | IKBTIC;
1 SKOJIOTHYECKOM - MeTonka TEXHUKO-9KOHOMHUYECKOTO
6e30MacHOCTH CPaBHEHMSI Pa3IMYHbIX CXEM
TOIUIMBOIIPUTOTOBJIEHUS U
30JI0LIaKOY 1aIeHHUS],;

- Xapakrepuctuka nuiaMmoB TOC u nmytu
UX YTHIA3ALHH.

YMETB:
- OnpenensaT OCHOBHBIE TaPAMETPBI

CUCTEM TOHJ'II/IBOHpI/Il"OTOBJ'IeHI/ISI nu
30JI0IIIAKOYIaJICHHSI, UCTIONb3Ys
CIIPaBOYHYIO JIUTEPATYPY;

- OGOCHOBBIBaTh BHIOOP pallOHAIEHOTO
BapuaHTa 000PYyI0BaHUS JIJIST CXEM
TOTUIMBOIIPUTOTOBIICHHUS;

- PaCC‘II/ITLIBaTI) 158 06OCHOBI)IBaTB
paIoOHATN3AIUI0 CXEMBbI
BoJionosb3oBanua TOC ¢ yueTom
HKOJIOTHYECKUX (PaKTOPOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuurimHa OTHOCUTCS K OCHOBHOM NpodeccHoHanbHON oOpa3oBaTenbHOM mporpamme TOC:
cxeMmbl, cuctemsl 1 arperatsl (nanee — OIIOII), nanpaBnenus noaroroku 13.04.01 TemnosHepreTuka u
TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUsI: BbICIIEE 00pa3oOBaHue - MarucTpaTypa.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3anmra BO3AyIIHOTO 18 3 6 - 4 - - - - - 8 - CamocmoamensHoe usyuenue
OacceiiHa 1 meopemuueckozo mamepuana: Visyaenue
npuIieraroleit TEOPETHYECKOro MaTepuaa 1o pazaeiy
TEPPUTOPHUU OT "3amuTa BO3AYIIHOTO OacceiiHa u
BPEIHOTO BO3/IEUCTBUS MpUJIETAI0NIel TEpPUTOPUH OT BPEAHOTO
T2C BozneicTBus TOC"
1.1 3amuTa BO3AyIIHOTO 18 6 - 4 - - - - - 8 - H3yuenue mamepuanos iumepamypHnuvix
OacceiiHa u UCHOYHUKOB:
MpUIIeTaroNIeH [1], 67-89,98-122,143-168
TEPPUTOPUH OT
BPEIHOTO BO3JICUCTBHS
T3C
2 3ammTa BOJHOTO 26 6 - 6 - - - - - 14 - CamocmosamensbHnoe usyuenue
OacceiiHa oT cOpocoB meopemuyuecko20 mamepuana: zyuenue
T2C TEOPETUYECKOTO MaTepuaa Mo paszeny
2.1 3arura BOJHOIO 26 6 - 6 - - - - - 14 - "3amura BogHOTO Oacceitna ot copocos TOC"
OacceiiHa oT cOpocoB H3yuenue mamepuanog iumepamypnolx
T3C UCHIOUHUKOB:
[1], 246-250,258-286,290-310
[5], 30-280
3 [Tytn oGpazoBanus 10 2 - 2 - - - - - 6 - Camocmoamensroe usyuenue
nutamMoB Ha TOC u meopemuuecko20 mamepuana: zyuenue
CHoCo0bI UX TEOPETHYECKOTo MaTepuaa 1o pasjeiny
YTHIIA3AIHS "OCHOBHBIC ITyTH 00pa30BaHus IUIAMOB Ha
3.1 [Tytn oGpazoBanus 10 2 - 2 - - - - - 6 - T3C u ciocoOb! uX yTrM3anmn"

nuramoB Ha TOC u
CII0COOBI UX
YTHIU3AIHS

H3yuenue mamepuanos numepamypHslx
UCMOUYHUKO6.

[1], 213-338,341-352,365-371

5




4 TommuBHOE XO3SHCTBO 18 8 Camocmoamenvhoe uzyuenue
TOC Ha razoBoM meopemuueckozo mamepuana: V13ydcHue
torutuse 111 TOC ¢ TEOPETHYECCKOTO MaTEpUaa Mo Pas3eiry
SHEPreTUYECKUMU "ToIMBHOE XO3AHCTBO Ha Ta30BOM TOILIMBE
kotimamu 1 TOC c I'TY st TOC ¢ sHeprerndeckumu konamu u TOC ¢
TomnuBHOE X03SIMCTBO I'TY. TommsHOe x03sticTBO TOC Ha KUIKOM
TOC XUAKOM TOILINBE Tornse"
4.1 TomnuBHOE XO3IHCTBO 18 8 H3yuenue mamepuanos 1umepamypHsix
THOC Ha razoBoM UCHLOUHUKOB:
tommuse s TOC ¢ [4], 70-150, 180-250
3HepFeTI/I‘I€CKI/IMI/I
koTimamu u TOC c I'TY
TomnuBHOE X035MCTBO
TOC XuAKOM TOILIMBE
5 TommuBHOE XO3SHCTBO 16 8 Camocmoamenvnoe uzyuenue
TOC na TBEpIOM meopemuueckozo mamepuana: VIzyuenue
TOILTHBE TEOPETHYCCKOT0 MaTEpUaia o pPas3aeity
5.1 TomnuBHOE X035IHCTBO 16 8 ""TomnMBHOE X0341CTBO Ha TBEPAOM TOILIIUBE"
TOC nHa TBEpIOM H3yuenue mamepuanos iumepamypHnuix
TOILJIUBE UCHOYHUKOS:
[2], 10-57, 60-205
[3], 70-89, 120-150, 160-195
6 [IemenpuroroBieHue 28 18 CamocmosamensbHnoe usyuenue
Ha TOC meopemuyueckozo mamepuana: Vzyuenue
6.1 [TeenpuroroBneHme 28 18 TEOPETUYECKOTO MaTepuaa Mo paszeny
Ha TOC "ITeuenpurorosnenue na TOC"
7 CucteMbl 28 18 Camocmoamenvnoe uzyuenue
30JI0IILIAKOY TATICHHUS meopemuyueckozo mamepuana: Visydaenue
na TOC. TEOPETUYECKOTO MaTepuaa Mo paszeny
I'mapasingeckoe, "Cuctemsl 3oj01makoyaaienus Ha TOC.
ITHECBMATUYCCKOC U FI/II[paBJ'II/I‘IeCKOC, ITHECBMATHUYCCKOC U
MTHEBMOTHPABIHYCCKO THEBMOTH/IPABIMYECKOE 30JI0yAaIcHue"
€ 30JI0yTaJICHUE
7.1 CucrteMbl 28 18
30JIONLIAKOY NATCHUS
Ha TOC.
T'unpaBmaeckoe,

IMHEBMATUYCCKOC U
ITHEBMOTHUAPABINYCCKO




€ 30JI0YJaJICHUC
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3awuma 6030vwno2o baccelina u npuiezaiowell meppumopun 0m 8peotHo20 8030eicmeusl
2C

1.1. 3ammTa Bo3aymHOro OacceiiHa U MpUIiIeTaroIieil TEpPUTOPHH OT BPETHOTO BO3ACHCTBHS
TOC

CHmkeHue BEIOPOCOB coeTMHEHUH cepbl B aTMocdepy. OUncTKa TOIIMBA OT COSAMHEHUN Cephl
1o ero ckuranusi. CBs3bIBAHUE COEAMHEHUN cepbl B Ipoliecce ropeHusi. OuncTka AbIMOBBIX Tra30B
OT COCIIMHEHUH Cephl: MOKPOU3BECTHIKOBBIA criocod (manee-MUC) odncTKH JBIMOBBIX Ta30B OT
SO2; MOKpoCyx0oi croco0 OYHCTKH JIBIMOBBIX ra3oB oT SO2; aMuayHO—CYyab()AaTHBIA U aMHAYHO-
HUKJIMYECKUI CHOCOObl OYUCTKM JBIMOBBIX Tra3oB oT SO2. VYmpolleHHbIe Majao3aTpaTHbIC
TEXHOJIOTUM  CEpOOYHCTKU.BTOpuuHbIE MepomnpusaTus MO YMEHbIIeHHI0 BbIOpocoB NOX:
cenektuBHble HekaTanuTuiyeckue u karamutudyeckue (CHKB,CKB) cucrembl OYMCTKH JBIMOBBIX
razoB or NOx. CokpaiieHue BBIOPOCOB BOASHOIO Iapa B aTMoc(epy: CHUCTEMbl OXJIaXKIECHUS
KOHJICHCATOPOB TYpOWH; BBIOPOCHI BOASHOIO MMapa C JbIMOBBIMH Ta3aMH B aTMocdepy; Ccyxue
TpaJupHU; TpagupHU KOMOMHUpoBaHHOro Tumna.CokpaiieHne BbIOPOCOB MapHUKOBBIX Ta30B B
aTMocdepy: BIUSHHE YIIEKHCIOro ra3a Ha TJI00ajbHOe MOTEIUICHHE KiIMMaTa Ha 3eMJIe; CIIOCOOBI
OrpaHHuYEHUs! BELIOPOCOB YIIIeKHCIOro raza B atmocdepy ot TOC.

2. 3awuma eodnoz0 bacceuna om copocos TOC

2.1. 3amura BogHOTO 6acceitna ot copocoB TOC

Bopmonorpebnenne wu BomoorBeaenne Ha TOC. OcHOBHBIE TOTPEOMTENH BOJBI U
XapakTEepUCTHKa  CTOYHBIX  BOJ: CHCTEMbl  OXJAXAEHUS  KOHJEHCAaTOpOB TypOMH U
BCIIOMOTaTeJIbHOTO 00OpYyIOBaHUs; CUCTEMBI ruapo3osioyfaneHus (manee-I'3Y); crouHble BOJbI
3arps3HEHHbIE HEe(TENPOIyKTaMu; OOMBIBOYHbBIE BOJbI PErE€HEPATUBHBIX BO3IYXOIOJOrpeBaTelei
U KOHBEKTHBHBIX ITIOBEPXHOCTEW HarpeBa KOTJIOB; CTOYHBIE BOJbI XMMHUYECKHX IPOMBIBOK U
KOHcepBalMu o0opynoBaHus; crouHble Bojsl MHC ounmcCTKH Tra3oB OT OKCHAOB CEpbI; CTOUHBIE
Bozbl BIIY; moBepXxHOCTHBIE JIUBHEBBIE U Tajble CTOYHbIE BOABI ¢ Tepputopun TOC; rpyHTOBbBIE
BOJIBI CUCTEM BojaonoHmxeHus.CokpalieHue BOJONOTPEOICHUs U BOJOOTBEIEHHUS CHCTEMBbI
OXJIQKJEHUS KOHJIEHCATOPOB TYypOMH M BCIOMOTraTelbHOro oOopyaoBaHus; cucrtemsl [3Y;
CTOYHBIX BOJl 3arpsA3HEHHBIX HEPTENPOJYKTaMH; OOMBIBOYHBIX BOJ  pEreHEepaTHBHBIX
BO3/JyXOIOAOIpeBaTele! M KOHBEKTHBHBIX IIOBEPXHOCTEW HarpeBa KOTJIOB; CTOYHBIX BOJ
XMMHUYECKHX MPOMBIBOK M KOHCEpBaLUMU 00OpyJnoBaHUs; CTOYHbIX Bog MUC ouucTku razoB oT
OKCHJIOB cepbl; CTOYHBIX BOJ BIIY; NMOBEpXHOCTHBIX JMBHEBBIX M TajblX CTOYHBIX BOJA C
tepputopun TOC; TpyHTOBBIX BOJ CHUCTEM BOJONOHMKEHUSA.OCHOBHBIE NPHUHLHUIIBI CO3/JaHUS
0ECCTOUHBIX M MAaJIOOTXOJHBIX TEXHOJIOTMHA BOJOINOJIB30BaHMUS 3a pyOexxoM. OmbIT co3qaHUs
BOJIOIIOATOTOBKH C YTHJIM3ALMEN CTOUHBIX BoA Ha poccuiickux TOC. beccrounoe n ManooTXoaHoe
BosiocHaOxenue TOC.

3. llymu 061761306617—11/[}1 wnamos na TOC u cnocobul ux Ymuaiuzauus

3.1. Ilytu o6pa3zoBanus nutamoB Ha TOC U coCOOBI MX YTHIIA3AIUS

O6pazoBanne nutamoB Ha TOC u mytu ux yrunusanuu. OO0e3BOKHMBaHHE M CYIIKA IIiama.
VYrunuzanus nmuiaMmoB, 00pa3yroMUXCs MPU KOATYJISIINN BOIBL. Y THIIM3AIUs U3BECTKOBBIX IIJIAMOB.
Y Tunuzanus TurcoBbIX MIJIAMOB..

4. Tonausnoe xoszaucmeo TOC na 2azogom monauge o TIC ¢ sHepeemuyeckumy KOmaamu u
TOC ¢ I'TY Tonnusnoe xozavicmeo TOC orcuokom monause




4.1. TonuBHOE x03s11icTBO TOC Ha razosoM Tormse a1 TOC ¢ 3HEpreTHYECKUMHU KOTJIaMU U
TOC ¢ I'TY TommusHoe x03511cTBO TOC XKUIKOM TOIJIUBE

[TpuponHoe ra30Bo€ TOILIMBO U ra3oBoe xo03sicTBO st TOC ¢ sHepreTuyecKuMHu KOTJIaMU U
TOC c¢ I'TY. OGopynoBaHue Ta30paclpeicIUTeIbHBIX ITYHKTOB. I[IyHKTBI TOATOTOBKH Ta3a,
JI0’)KUMHBIE KOMIIPECCOPHBIE CTaHLIUH, y3ibl ynpasieHus st TOC ¢ I'TY. be3onacHocTs ra3oBoro
xo3sifictBa. CocTaB M XapaKTEPUCTUKH Ma3yTOB. THIBI U TEXHOJOTMUYECKHE CXEMbI Ma3yTHOTO
xo03siicTBa. O0OpyIOBaHUE Ma3yTHOTO X03siCTBA. be30macHOCTh Ma3yTHOTO XO35HUCTBA.

5. Tonausnoe xoszanucmeo TOC na meépoom moniuee

5.1. TonnuBHOe x03siicTBO TOC Ha TBEPAOM TOIIIUBE

XapakTEepUCTUKHU U CBOMCTBA TBEPAOIO TOIUIMBA. TE€XHOJIOrMYecKass cxema TOILIMBOIOJAYU U
OCHOBHBIC HOPMATHUBHBIE TpeOoBaHus K Hel. [Ipuémka u pasrpyska torumBa. Pasmopakuparorine
ycTpoiictBa. BaronoonpokuasiBarenn W y3€n neperpysku. Tomnusaele ckiansl. HopmaTtuBHBIE
TpeOOBaHUS 1O CKJIAJUPOBAHUIO U XpaHEHUIO0 TomuBa. JlpoOunbHbIA 3aBOj. JleHTOUHBIE
KOHBeHepbl, OCHOBHble MX y3ibl. IluTarenu yris, merano- u menoyiaourenu. OdecnblIMBaHKE
TpakTa TOIUIMBOIIOAAaYH. YUYET TOIUIMBA U BECOBOE X03511ICTBO. ABTOMATH3allMsl TOIIMBOIOJAUH.

6. Hvinenpucomosgnenue na TOC

6.1. [IputenpuroroBnenue Ha TOC

@dusnuecKkue OCHOBBI IMBUICIPUTOTOBICHUSA. CBONCTBA YroJIbHOM MBUIM. 3aKOH H3MEIbUEHUS
TOIJIMBA. ODKOHOMMYECKAsT TOHKOCTH IoMoja. OCHOBHBIE THIIBI YrjepasMOJIbHBIX MCEJIBHUII.
Cucrtembl nbLIENPUTOTOBIEHUS. [IplIEnpUroToBUTENLHOE 000pPYIOBaHUE: CENApaTopbl IbUIY,
OUKJIOHBI IIBIJIEBBIC, IIMTATCJIW IIbIJIM, MHUI'AJIKH. TennoBoit u BO3[[y1HHBIﬁ OajlaHCc CHCTEMBI
IBUICIPUTOTOBIICHHS. .

7. Cucmemul 3o1ounaxoyoanenus na TIC. T uopasiuyeckoe, nHesmamuyeckoe u
NHEeBMO2UOPABIUYECKOE 30]10Y0aNeHUE

7.1. Cucrems! 30nonutakoynanenus Ha TOC. 'uapaBiandeckoe, MTHEBMAaTHYECKOE U
THEBMOT'MIPABIMUECKOE 30JI0yAaJICHUE

XUMHUKO-MUHEPAIOTMYECKUN COCTaB M KiIacCH(UKAIMSA 30J01IIaKOBBIX MaTepuanoB (31IM).
['eomeTrpuueckue u ¢uznueckue xapakrepuctuku 3IIIM. Bbixoa 30510ILTAKOBBIX MaTEpUANIOB.
Texnomoruueckast cxema ['3Y. lllnakoynanstomue ycTpoucTBa M IIIAKOIPOOUIIKH, 30JI0CMBIBHBIC
ycrpoiictBa. OCHOBBI pacdyéra BHYTPUCTAHIIMOHHOTO OE€3HAMOPHOTO THIpOTpaHcnopra. Pacuér
CUCTEM BHelIHero HamopHoro ruaporpancrnopta 3IIM. Hacocsl u tpybonpoBoas! cucrem ['3V.
3onootBanbl.  BogocHaGxkenwe — cuctem  ['3Y.  ABToMaTHM3anMs  30J0LUIAKOYAAJIECHHUS.
Okojnoruyeckue acnekThl. Bunuel mHeBMoTpaHcmopTa. CXeMbl CHUCTEM ITHEBMO30JIOYAAJICHUS.
O6opynoBaHue THEBMO- U  IHEBMOTUAPOTPAHCIOPTHBIX  yCTAaHOBOK. Pacuér  cucrem
MHEBMO30JI0yaeHus. Mcroap30Banue 307101JIaKOBBIX MaTepUaIOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Bei6op u pacu€r cxeMbl THEBMOTPAHCIIOPTA CyXOH 30161 JI0 CKJIa/ia, pacuéT Harmopa
BO3IyXOJIyThE€BBIX MAIIUH (4 Yaca);
2. Pacuér 30momakoyaaneHust 10 6arepHoil HAaCOCHOM C MOOYIUTETbHBIMU COTUIAMH H
30100TBana (4 yaca);
3. TernyioBo# 1 BO3AYUIHBIN OallaHC CUCTEMBI MBUIETIPUTOTOBIIEHUS ( 4 4acoB);
4. PacueT TATOBOI MOIIIHOCTH JIEHTOYHOTO KOHBelepa (2 yaca);
5. Pacuér momauu tBEpAOTO TOTMBA HA TOC GOJIBIIION MOITHOCTH, ONIPEACIICHNE
MPOU3BOUTENILHOCTH CYIIUIILHOTO capasi U BEIOOP YUCIIa BarOHOOMPOKUAbIBaTeNeH (4



4acoB);

6. MazytHoe xo3siictBo TOC. Pacuer pacxona mazyra g TOC (2 yaca);

7. I'azoBoe xo3siicTBO TOC ¢ 3HEpreTuuecKUMH KOTJIaMH U razoBoe xo3sictBo TOC c I'TY.
Pacuer pacxona mpupoaHoro rasa (2 yaca);

8. Panmonanusanus cxeM Bojomnob30BaHus TOC ¢ y4eToM SKOJIOTHYECKUX TPeOOBaHUI
JM3y4yeHnre ka4eCTBEHHON U KOJMYECTBEHHOM XapakTepucTuku niaMoB TOC. OcHOBHbIE
IyTU UX yTWin3auuu (4 yaca);

9. Br16op MeToaa MoArOTOBKH J0OABOYHOM BOJIBI SHEPTETHIECKUX KOTJIOB Ha TOC
JM3yueHnue cxembl Bojionosib3oBanus copemennoit TOC (4 gaca);

10. CHmxeHre BBIOPOCOB COSAMHEHUH CEPhl U OKCUIOB a30Ta B aTMochepy.CHUKEHNE
BHIOPOCOB BOJISIHBIX ITAPOB U YIIIEKUCIIOTO ra3a B atMochepy(4 daca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue MaTepuaioB IO KeiicaM paszaena "3ammra BO3AyLIHOro OacceiiHa U
MpUJIETa0IIed TEPPUTOPUH OT BpeHOro BoznencTus TOC"

2. OOcyxneHne MaTepualioB 1Mo Keiicam paszaena "3ammra BogHOTO OacceifHa OT cOpoOcoB
TOC"

3. OO6cyxnenue matepuanoB 1o keicam pasznena "[lyrm oOpazoBanus nmuramoB Ha TOC u
CHOCOOBI X yTUIN3auu"

4. KoHcynbTauuu npoBoasaTcs no paszgeny "TomnuBHoe xo3siicTBO TOC Ha ra30BOM TOIUIMBE
i1 TOC ¢ suepretnueckumu komiiamu U TOC ¢ I'TY TomnusHoe xo3siictBo TOC
SKUIKOM TOILTHBE"

5. Koncynpramun mnpoBoaarcs mo pasgeny "TormmmBHoe xozsiictBo TOC Ha TBeplioM
Toruse"

6. Koncynbranuu npoBoastcs o pasaeny "[Ismenpurorosnenue Ha TOC"

7. Koncynpranmm mnpoBoaarcs mno pasgeny "Cucremsl 3omonuiakoynaigeHuss Ha TOC.
I'mnpaBnuueckoe, MHEBMAaTUYECKOE U THEBMOTUAPABINYECKOE 30JI0yJaeHue "

Texywuii konmpons (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJIHEHUS
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "TormBHOE X03MCTBO Ha TBEPJIOM TOIIJIUBE

2. KoHcynbTanuu HampapJieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/laHUs JUUIsl BHIIIOJHEHUS
KOHTPOJIBbHBIX MeponpusaTuii no pazaeny "lIsuenpurorosnenne Ha TOC"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB THCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena

O11eHOYHOE CPEACTBO

0GyeHNS 110 HCLHMILTHHE Konbr JUCUUILIUHEI (B (THI ¥ HAUMEHOBAaHUE)
WHJIUKATOPOB COOTBETCTBUM € 11.3.1)
(B cOOTBETCTBUU C pa3fenoM 1) 1[2[3]4]5]6]7
3HaTth:
Xapaxkrepuctuka nuiamoB TOC u nytu VT2 + TectupoBanne/Xapakrepuctuka mamoB TOC u myTu ux
VX YTUJIU3AlU YTHIM3ALUN
Meroavka TEXHUKO-2KOHOMHYECKOTO TectupoBanue/Pacyer mojgauu TBEpAOTO TOTTUBA
CPaBHCHHA PASIIHIHBIX CXCM NJT-2nx-1 + | + TectupoBanue/TornuBHOE X035HCTBO HA TA30BOM U KHUIKOM
TOIUTMBOIPUTOTOBJICHUSI U N
30JI01IJIAKOY1AJICHUS
[lepcnekTMBHBIE TEXHOJIOTHH B TectupoBanwue/IlepcrieKTUBHBIC TEXHOJIOTHUH B 00JIACTH
00J1acTH 3alUThl BO3AYITHOTO N/I-2nk-1 + 3aluThl BO3AyHIHOTO OacceitHoB st DkBTOC
6acceitoB a5t OkBTOC
MeTtoauku pac4eToB CUCTEM TectupoBanue/3o0nUTaKOYAATICHAE
TOIUTUBONIPUTOTOBIICHUS U NI-2nk-1 +
30JI01IJIAKOYIAJICHUS
YMersn:
PaccunteiBaTh 1 00OCHOBEIBATH Jomamuee 3aganue/3ammuTa PI'P "Pacuer m o6ocHOBanue
palMOHANIM3ALUI0 CXEMBI V-2 + panuoHanu3aluu cxemsl Bogonob3oBanus TOC ¢ yueTom
Bozornoisib3oBanus TOC ¢ yuerom 9KOJIOTMYECKUX (aKTopoB"
HKOJIOTHUECKUX (PaKTOPOB
O060CHOBBIBATH BHIOOP Homamnee 3aganne/3amurta T3 " «Pacd€r cuctemsl
palMOHAIBHOTO BapHaHTa V-2 + MbIENPUTOTOBICHHA [T 3a1aHHOTO TOMIMBA C ONpPE/IeeHUEM
00opyoBaHus AJIs CXEM JIOJIU M pacxojia CyIUIbHOTO areHTa Ha KOTEN 3aJJaHHON
TOIUJIMBOIPUT OTOBJICHHS MapOIPOU3BOIUTENBHOCTH BEIOOP 000PYIOBaHMS IS HEE)
Onpenensatb OCHOBHBIE TapaMeTPhI Homamnee 3aganune/3amura T3 " «Pacdy€r cuctemsr
CUCTEM TOIUIUBOIIPUTOTOBJIEHUS U VT2 4+ | TIBUICTIPUTOTOBJIEHHS LI 331laHHOTO TOTUTMBA C ONPE/IEICHHEM

30JI0IIJIAKOY IaIEH U], UCTIOJIB3YS
CIPAaBOYHYIO JUTEPATYPy

JIOJIU M pacxojia CyIINIbLHOTO areHTa Ha KOTEN 3aJJaHHON
MapOIPOU3BOIUTENBHOCTH BEIOOP 000pYI0BaHMS IS HEE)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 3ammura PI'P "Pacuer n 060cHOBaHME panMoOHAIM3AIMK CXeMBbI Bojtononb3oBanus TOC ¢
y4eToM sKojoruueckux ¢akropos" (JlomamrHee 3aganue)

dopma peanuzaluu: 3amuTa 3a0aHus
1. 3amura T3 " «Pacy€T cuctembl MbUICIPUTOTOBICHUS JJIsI 33JIaHHOTO TOIUIMBA C
onpeieJICHUEM JI0JIM U Pacxoja CYIIMIHLHOTO areHTa Ha KOTEN 3aJaHHOM
MapoNpPOU3BOIUTENILHOCTH BEIOOP 000pyaoBanus 1t Heé» ([loMarHee 3a1anue)

®Popma peanuzamu: KommnerorepHoe 3aganue
1. [lepcrieKTUBHBIE TEXHOJIOTUH B 0OJIACTH 3aIIUTHI BO3AYIIHOTO OacceitHoB 1 OkbTOC
(TectupoBanue)
2. Xapaktepuctuka nuiamoB TOC u nytu ux yrunuzauuu (TectupoBanue)

Dopma peanuzauuu: ITuceMenHnas padbora
1. 3ononutakoynanenue (TectupoBanue)
2. Pacuer nomauu tBepaoro tomuaa (TectupoBanue)
3. ToruinBHOE X034HCTBO Ha ra30BOM M HUAKOM ToruiuBe (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

Oxsamen (Cemecmp Ne3)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIHEYEHUE JUCHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. [ToBeiieHME 3K0IOTHYECKOM O6e3omacHocTH TOC : yuebHOE mocoOue it BYy30B IO
HanpasseHuto 650800 "Tennosnepreruka”, cnenuansHocTsM 100500 "TennoBble a1eKTpUUECKUe
craniuu" u 100600 "TexHoMOrMs BOABI U TOIJIMBA HA TEIJIOBBIX M @TOMHBIX 3JIEKTPUYECKHUX
cranmusx" / A. M. AGpamos, u ap., Mock. suepr. un-Tt (MOU TVY) . — M. : U3a-Bo MOU, 2002 . —
378 c. - ISBN 5-7046-0712-8 ;

2. Hasmees, 1O. I'. Cucrems! 3ononntakoyaanenus TOC / HO. I'. Hazmees . — M. : M3a-80 MOU,
2002 . — 572 c. - ISBN 5-7046-0747-0 .;

3. Hazmees, 1O. I'. Cucremsl TormBonogauu u nsiienpuroronienus TOC : cnpaBouHoe mocodue /
I0.T'. Hasmees, I'. P. Munraneesa . — M. : Usg-so MDU, 2005 . — 480 c. - ISBN 5-903072-03-8 .;
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4. Hazmees, 1O. I'. Masytusie xo3siicta TOC / FO. I'. Hazmees . — M. : U3n-Bo MDU, 2002 . — 612
c. - ISBN 5-7046-0864-7 .;
5. Beromkus A. I'.- "Unxenepnas 3ammra ruapocdeps! OT cOpocoB CTOYHBIX Boa", (2-¢),

MznarensctBo: ""Unbpa-Umkenepus"", Bomorna, 2017 - (296 c.)
https://e.lanbook.com/book/95748.

5.2 JIuueH3MoHHO€e U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";
2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. MathCad.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIpaBOYHbIE CHCTEMBI:

. OBC Jlaus - https://e.lanbook.com/

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHanbHast 3JIeKTpoHHAas 0umdamnoTeKa - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTkpeITHIX JaHHBIX Poccuiickoii ®exepamuu - https://data.gov.ru

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAJIBHOM 321U ThI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAILHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnabHoi 3amuThl PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -
http://www.economy.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. HauuoHabHBII mOpTAaJI OHIalH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. OpunnanbHbli caiiT Pe1epaabHOI0 AreHTCTBA 110 TEXHUYECKOMY Pery/JIMpoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

15. OTkpbITas yHuBepcuTerckasi nHgopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

CONO O~ WN B

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynutopumn, Ocnamenne
HAMMCHOBAaHUE
Y4eOHble ayAUTOpUH IS T-501, Yuebuas CTOJI, CTYJI, JOCKA MEJIOBAs,
MIPOBEJICHUS JIEKIIMOHHBIX ayIuTOpHUSs MYJIbTUMEIUNHBINA TPOEKTOP, KOMITBIOTEP
3aHATUHI U TEKYLLETO MEPCOHAJIbHBINA, KOHAUIMOHED
KOHTPOJIS
Y4eOHble ayAUTOpUH IS T-508, Yuebuas cTod, mkad, J0cka MenoBasl,
MPOBEJICHUS TPAKTUYECKHUX ayIuTOpHUs MYJIbTUMEIUNHBINA TPOEKTOP, KOMITBIOTED
3anstui, KP u KII MePCOHANBHBIN, KOHTUITMOHED, Y4eOHO-
HaTIIHOE Tocooue
YueOHbIe ayAUTOPUH IS T-501, Yuebuas CTOJ, CTYJI, JOCKa MEJIOBasi,
MIPOBEICHUS ayIUTOpHUs MYJIbTUMEIUNHBIN TPOEKTOP, KOMIIBIOTED
ITPOMEKYTOUYHON NIEPCOHAIBHBIN, KOHAUIMOHED
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aTTecTaluu

ITomentenus mis
CaMOCTOSATEIILHON PabOThI

T-512,
KomnbrorepHsbrit
KJ1acc

CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C BHIXOJIOM B
HuTepHeT, MyJIbTUMEIUIHBIN TPOCKTOP,
9KpaH, A0CKa MapKepHasi, KOMIIbIOTEP
MIePCOHAIbHBIN

ITomenienus miis

T-513, LIIITIOD u

CTOJI, CTYJI, KOMIIbIOTCPHAad CCTh C BHIXOAOM B

KOHCYJbTUPOBaHUS TOC HuTtepHeTr, MHOTO( YHKIIMOHAIILHBIN IIEHTD,
KOMITIBIOTEP NEPCOHAIBHBIN
[Tomemnienus 15t XpaHEeHUs T-507, Apxus, CTEJUIX JJISI XpaHEHUsI KHUT, CTOJI, IITKad
o0opynoBaHus U y4eOHOTO oubamoreka
WHBEHTaps Kadenpsl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TormmBHOE X03SHCTBO U dKoJorudeckast oe3omacHocts TOC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4
KM-5
KM-6
KM-7

[TepcniekTUBHBIE TEXHOJIOTMH B 00JIACTH 3alIUTHI BO3AYIITHOTO 6acceitHoB mist OKbTOC
(TectupoBanue)

3ammurta PI'P "PacueTr n 000CHOBaHHE pallMOHATIU3AIMK CXEMBI BO10TIONIb30BaHus TOC ¢ yueTom
skosornueckux gaxropos"” (omarinee 3aganue)

Xapakrepucrtuka nwiamoB TOC u nytu ux yrunuzanuu (TectupoBanue)

TommBHOE X0341CTBO HA Ta30BOM M kuJIKoM TorutuBe (TectupoBanue)

Pacuer monaum tBepaoro toruaa (TectupoBanue)

3osnouutakoynanenue (TectupoBaHue)

3amuta T3 " «PacuéT cucteMbl MbUIEIPUTOTOBIICHUS U1 33JaHHOTO TOIIMBA C OIpe/IeJICHHEM
JIOJT ¥ pacXojia CYIIMILHOTO areHTa Ha KOTEN 3aJJaHHON TapONPOU3BOAUTEILHOCTHA BEIOOD
obopynoBanus st Heé» ([Jomarinee 3aganue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paznena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 3 6 7 11 13 14 16
KM:

=
N
w
SN
a1
(op]
~

Pasgen nucHuIuinHe!

3amuTa BO3AyIIHOTO OacceliHa u
MIPUJIETAIOIIEH TEPPUTOPUHU OT BPETHOTO
BosnencTBusa TOC

11

3amura BO3AyITHOTO OacceifHa u
MpUJIeramliel TEppuTOpUH OT BpeaHoro | +
BoznerictBust TOC

3amuTa BOJHOTO OacceiftHa oT cOpocoB
TOC

2.1

3amuTa BOJHOTO OacceifHa oT cOpocoB
TOC

[Tytu oOpazoBanus mnamos Ha TOC u
CHoco0bl UX YTUIIM3ALHUs

3.1

[Tytu obpazoBanus mamos Ha TOC u
CHOCOOBI UX YTUIIM3ALUS

TommusHoe x03sticTBO TOC Ha razoBoM
toruBe Aiig TOC ¢ IHEPreTHYECKUMHU
kotnamu 1 TOC ¢ I'TY TonnusHOE
x03sgiicTBo TOC KUJIKOM TOIIMBE

4.1

TomnmuHoe x03sticTBO TOC Ha razoBoM
toruBe Aiig TOC ¢ IHEPreTHYEeCKUMHU
kotnamu ¥ TOC ¢ I'TY TonnusHOE
x03sgiicTBo TOC KUJIKOM TOIIMBE

TommBHOe x03s1icTBO TOC Ha TBEpAOM
TOILIUBE
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TonnuBHOe x03s11icTBO TOC Ha TBEpAOM

5.1 + +
TOILIUBE
6 [IputennpuroroBnenue Ha TOC
6.1 [TeutenpuroroBnenune Ha TOC + +
Cucremsbl 3osonuiakoyaainenus Ha TOC.
7 lMunpaBirueckoe, MHEBMATUYECKOE U
ITHEBMOTHIPABJIMYECKOE 30JI0yaJICHUE
Cuctemsl 3ononuiakoyaanenus na TOC.
7.1 ['uapaBnuyeckoe, THEBMAaTHUECKOE U +
MTHEBMOTHIPABINYCCKOE 30JI0YIaJICHHE
Bec KM, %: | 15 25 10 10 10 10 20
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