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1. O0mas xapakTepucTHka paGoyeii nporpaMmbl 0611e06pa30BaTENLHON
AHCUHUILIAHBI

1. Mecro gucuuniunsl B crpykrype OOII CIIO

JucuuinHa « OKCILITyaTal¥s OYMCTHBIX COOPYKEHUM ¥ IIOJMIOHOBY OTHOCHUTCS
K IPOU3BONCTBEHHOMY MOIYMIO «YIIpaBlIeHHE OTXOJaMu» 00pa3oBaTeNbHON
nporpammel  CIIO B coorBerctBurr ¢ ®I'OC mo cmemmansHoct:  20.02.01
OKonorayeckas 6e30MacHOCTS IPUPOTHBIX KOMILIEKCOB, HAIPABIEHHOCTS IPOrPAMMEIL
ITpomeinuIeHHas 6€30MaCHOCTD ¥ 3allUTa OKPYIKAIOIIEH CpebL.

2. ean ¥ 320249 JUCHHIITHHbI

3agagaMu JUCHHIIMHBI SBIISIOTCS:

— U3Y9IHUTH TEXHOJOTUIECKYIO CXeMY pabOThI OYUCTHBIX COOPY)KEHUH TOPOIACKUX
CTOYHBIX BOJ;

— Hay4UTh CTYICHTOB KPUTHYECKH aHAJIU3UPOBaTh pabOTy OCHOBHBIX
COOPY KEHHH 10 OYUCTKE TOPOICKUX CTOYHEBIX BOL;

— O3HAKOMIJICHUE C NpPU3HAKAMHU OTKIOHEHUH OT HOPMAIBHOIO peXHUMa paboTEI
OYMCTHBIX COOPY>KEHHH.

— U3y4YCHHE YCTPOMCTBA IIOJIUTOHA TOPOJCKUX KOMMYHAIBHEIX OTXOZOB M
TEXHOJIOTUYECKOTO PEIVIAMEHTA €r0 dKCILTyaTalluH.

Ienbro ¥3ydeHUs MTUCHUIUIMHEL SBISETCS MMOJIydYEeHHUe CTYNEHTaMH 3HAHHUH IO
OCHOBaM JKCIUTyaTallUX TOPOJCKHX COOPYXKEHUH OYUCTKU CTOYHBIX BOJ M IIOJIMIOHOB
TBEPIBIX KOMMYHAIBHBIX OTXOI0B.

3. Ilnanupyemple pe3yabTAaThI OCBOEHHsI 0011e00pa3oBaTeILHOM
AucuunIuEbI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocnose ®I'OC COO.

Komnerennus, 3akpenJiennas 3a gucuunannoi 8 VII:

IIK 3.1. OcymecTBasaTs cOop HHGOPMAIMH IS pacueTa KOJMIeCTBEHHBIX
IoKa3aTejaeld OTXOIOB.

IToxazaTenu HHAUKATOPOB AOCTHIKEHUST KOMIETeH (M

3HaHus:

31.1 .mpoBeneHwusI MacmOPTH3ALKH OTXO/IO0B;

31.2. npoBeneHys KOHTPOINS 3a HaKOIUICHHUEM, YTIIM3AIHe, 00e3BpeKIBaHIEM
1 pasMeLIEHHEM OTXOA0B Ha TEPPUTOPHUH

Ymenus:

V1.1. onpenensaTs BUABI K KONUYECTBO OTXOMOB IOMJIEXKAINUX YTHIM3ALMU U
00€e3BpeKUBAHUIO;

V1.2. KOHTPONUPOBaTh COONIONEHHE HOpPMATHBA IIPENEILHOIO0 HAKOILICHUS
OTXOJIOB Ha TEPPUTOPHM OpraHU3alX U CBOEBPEMEHHBIH BEIBO3 OTXOI0B

IIpakTH4Yeckas NOAroTOBKA (HABBIKH):

IIII1.1. mpoBeneHUs MaCIOPTU3AIUN OTXOI0B;

III11.2. npoBeneHMs y4eTa OTXOJOB B ANIEKTPOHHOM U OYMayKHOM BHIE



Komnerenums, 3akpennennast 3a yucounasnoii 8 YII:

I1K-3.2. OcywIecTBIATE OPraHU3aI|IO yIeTa OOPALIEHHS ¢ OTXOIAMH.

Iloxa3zaTenu MHIMKATOPOB JOCTHKEHHS KOMIIeTEH Mt

3uanus:

32.1. ompenenaTh BUIBI U KOJMYECTBO OTXOJOB, HOIJEKAINUX YTHIM3ALAA U
00€3BpEXUBAHUIO;

32.2. KOHTPOJUPOBAaTH COONIONCHWE HOPMATHBA IIPENENTBHOr0 HAKOIUIEHHUS
OTXOJ0B Ha TEPPUTOPUH OPraHU3alM U CBOCBPEMEHHEIN BEIBO3 OTXOI0B

Ymenus:

Y2.1. ompenenaTs BEABI M KONMYECTBO OTXONOB, IOMIEKAIMX yTUIN3ALNA W
00€3BpEKUBAHUIO;

Y2.2. KOHTpONMpOBaTh COOJIOINEHWE HOPMATHBA HPENENbHOI0 HAKOILIEHWS
OTXOJIOB Ha TEPPUTOPHH OPTaHM3aLUU ¥ CBOEBPEMEHHEIN BBIBO3 OTXOI0B

IlpakTHYeckasi NOAroTOBKA (HABBIKHM):

III12.1. npoBeneHNs MaCOPTU3AIMH OTXO/OB;

III2.2.  mpoBemeHwus KOHTPOJIA 32  HAKOIUICHWeM,  YyTWIH3alluel,
00e3BpeXMBAHMEM U Pa3MEIICHIEM OTXOI0B Ha TEPPUTOPHH

Komnerenuus, 3akpeniennas 3a qucuuniaanoi B YII:

[1K-3.3. BRIIONHATE 3KOHOMHYECKHI PacyeT OILIAThl OTXOIOB.

IloxaszaTenu HHANKATOPOB AOCTHIKEHHSI KOMIIETEH Ml

3HaHus:

33.1. ompenenars BUAB! U KOJMYECTBO OTXOIOB, MOMIEKAMX YTUIM3AIUA U
00€3BpEeKUBAHUIO;

33.2. KOHTpPOIHMpPOBAaTh COOJNIONECHKME HOpPMATHBA IIPENENBHOrO HAKOILICHUS
OTXOZOB Ha TEPPUTOPHM OPIraHU3ALMU U CBOEBPEMEHHBIH BEIBO3 OTXOI0B

YMmenus:

¥Y3.1. onpenenars BUIbI ¥ KONHIECTBO OTXOOB, IOMIEKAINAX YTUIM3ANE 1
00€3BpEeKUBAHUIO;

VY3.2. KOHTPOIHMpPOBaTh COOJIONEHWE HOPMATHBA IIPENEILHOr0 HAKOIICHHU
OTXOZOB Ha TEPPUTOPHM OPraHU3ALMU U CBOEBPEMEHHBIN BEIBO3 OTXOIOB.

IlpakTHYecKkasi MOArOTOBKA (HABBIKM):

III3.1. pacyeTa mIaTkl 3a HETAaTUBHOE BO3/IEHCTBHE HA OKPYIKAIOIIYIO CPELy, B
4acTH pa3MelIeHUs OTXOI0B;

ITII3.2. cTporo cobmrofaTh CPOKH OILTATEL 3@ BHIBE3EHHBIE OTXOMBI PA3IUYHBIX
KJIaCCOB OIIACHOCTH

Komnerennus, 3akpenJiensas 3a gucuanmanoi 8 YII:

IIK 3.4. O6ecrne4ynBaTh pabOTOCIIOCOOHOCTE OYHCTHBEIX YCTaHOBOK U
COOPYKEHUU

Iloxa3aTenu HHAUKATOPOB NOCTHKEHHMSI KOMNETEH I

3HaHusa:

34.1. yCTPOMCTBO ¥ NPUHIMII NeWCTBUSI OYUCTHBIX YCTAHOBOK U COOPYIKEHHIA;

34.2. TeXHWYECKHE XapaKTCPUCTHKH ¥ YCTPOMCTBO OYMCTHEIX YCTAaHOBOK H
COOPYXEHUM

Ymenns:



Y4.1. KOHTPONHPOBATE TEXHONOINYECKUE TTAPAMETPEI OUUCTHEIX YCTaHOBOK U

COOPY>KEHUM;

V4.2. nopmepxuBaTh

COOpY KEHUM.
ITpaxTHYecKkasi HOAroTOBKA (HABLIKH):

IIII4.1. oueHKH u TOAMEpKaHKS PaBOTOCIIOCOOHOCTH OYMCTHBIX YCTAHOBOK H
COOPY>KEHU;

I1I14.2. KOHTpONMpPOBaTh 3(QGHEKTUBHOCTH PAGOTHl OYMCTHBIX YCTAHOBOK M
COOPY KEHUN.

paboToCIIOCOOHOCTE

OYHUCTHBIX

YCTaHOBOK

3.2. Texuousioruu, obecneynsaromue GOPpMHPOBAHNE KOMNETEH M

IlpoBenenyre NEKIMOHHBIX 3aHATUM, NPAKTHYECKUX 3aHITHH, BBIONHEHHE
KypCOBOH pabOTEHL.

4. TpyA0eMKOCTH AHCHMIIMHBI M BUALI Y4eOHOH paGoThI

Tabnuna 1. Pacnipenenenve TPYZOEMKOCTH JUCIIHILIAHEI

II0 BUJaM y4eOHOH paboTsI

Bup yue6uoit pa6oTol AxageMu9yecKHX 4acoB
O6mast TpyJ0eMKOCTE U CIMILIHHEL 12
AynuTopHbIe 3aHATHS (BCEro) 39
B ToMm uncre:
Jlexuun 13
IIpaxtuueckue 3austus (I13) 13
Jlaboparopuslii npaktukym (JIP) 13
CamocTosnTensHas paGora (Bcero) 27+6(9K3)
B Tom uucne:
Kypcogas pabora 15
Jpyrue BUABI CAMOCTOSTENBHON pabOTHL:
- IOArOTOBKA K IIPAKTHYECKUM 3aHATHIM 6
- IOATOTOBKA K JJA00OpaTOPHEIM 3aHITHIM 6
KonTpons Texymmit u mpoMexyTodHbIH 6
(9K3aMeH)
IIpakTHyeckas MOArOTOBKA (HABLIKM) HPH 41
peanu3auun NHCUHILIHHBI (BCEro)
IIpaxtuyeckue 3ansatus (T13) 13
JlabopaTopublit mpaktukyM (JIP) 13
Kypcogas pabora 15

5. CTpykTypa u coaep:kaHue IUCHHILITHbI
5.1. CTpykTypa AMCUMIINHbI
Tabnuna 2. Moaysu TUCIMIIIHHEIL, TPYDOEMKOCTh

B yacax ¥ BUABI y4eOHOH paboThI

Ne  Haumenosanue paznenoB  (Tpynoemxocrs/JIexuun lpakraa)  Jla6. Cam.
4ackl 3aHATHS |NPAKTHKYM pafora
Paznen 1. 24 4 4 9
2 Paszpen 2. 24 4 4 9
3 [Pazgen 3. 24 5 5 5 9

U



‘Bcero Ha JUCHUIINHY | 72 | 13 ] 13 | 13 | 27 |

5.2. Copep:xanue TUCHUANIHHbI

Pazpxen 1. Texsonormgeckue cxeMsl pabOTEI OUMCTHEIX COOPYKEHHMM TOPOJCKHUX
CTOYHBIX BOJX B 3aBHCHMOCTH OT MX IPOU3BOIUTENBHOCTH. CoOCTaB COOpYKEHMi
HEOOXOMMMBIX JJIsl Gecrepe0oiHON paboTEl FOPOICKUX OYHUCTHBIX COOPYKEHMUH.

Coopyxenus [l MEXaHWYECKOM OYMCTKH TOPONCKMX CTOYHBIX BOJI.
Knaccupuxanms, THIB, KOHCTPYKLHH, OCHOBHEIE TEeXHMYECKMe JIaHHEBIE,
[IpeHa3HAaYCHUE, YCIIOBUs NPHUMEHEHUS, METOIbl pacyeTa. PelreTKu HelmoaBHKHELE,
IIOABIKHBIE, COBMEIIEHHEIE C IPOOMIKAMU; C PYIHOH M MeXaHHYECKOH OYMCTKOM.
[leckoI0BKYM rOPH30HTANBHBIE C IPSIMOJIUHERHEIM M ¢ KPYIOBBIM JBMKEHHEM BOJIEL,
BEPTHKaIbHBIE, TaHI'CHUHUAIbHEIE, aspupyeMble. IlecKoBble IUTOIIANKU W OYHKEpHI.
OTcTofiHMKH — IepBUYHBIC, TOPH3OHTAIbHLIE, BEpPTUKAIbHEIE, paguanbHEIe,
TOHKOCJIOMHEIE.

Paznen 2. OcoGeHHOCTH OHOJOTHYECKON OYMCTKU TOPOACKMX CTOYHBIX BOJI.
CyIIHOCTE HMPOMCXOAAIIMX OHMOXUMHIYECKIX MPOLECCOB, KOHCTPYKTUBHEIE PELIeHHS,
YCIIOBUS IPUMEHEHHMS], METOMBI pacuera, 3 (HeKT OUUCTKH.

broduneTper 1 aspoTeHku. MIx knaccupukanys, 0COGEHHOCTH PEKUMOB paboTEI
1 TEXHOJIOTMYECKUX cXeM. Bo3MOXHas CTeleHb OYMCTKA CTOYHEBIX BOZ. PacueTHble U
JOIyCTUMBIC Harpy3Kku. THIIb 3arpy3ku 0uopuiabTpoB. bromienka, akTUBHEINA U U UX
XapakTepUCTUKUA. OCOOEHHOCTH a3pOTEHKOB C ITHEBMATUYECKON U MEXaHUUECKOH as-
panueit. OTCTORHUKY — BTOPHYHBIE, TOPU30OHTANBHEIE, BEPTHKAILHEIE, PaJdalbHEIe.

Metonpl 1 coopyxeHust 00e33apayKuBaHMsT CTOYHBIX BOJI.

Pazpen 3. IlpoexktupoBaHKMe M 3KCIUIyaTalls IOJUTOHOB IO 3aXOPOHEHHIO
0TX00B. IIpOeKTHpOBaHKEe U CTPOUTEIHCTBO IIOJIUIOHOB. DKONOrHYecKas SKCIepTU3a
IIPOCKTOB CTPOMTENHCTBA IIONUIOHOB. IlpaBmia SKCIUTyaTaliy IIOJMIOHOB, MX
3aKpBITHUE U PEKYJIbTUBAITHSL.

5.3. JIJaGopaTopHbie padoThI
Tabnuna 3. TemaTuka 3aHATHI U UX TPYAOEMKOCTb

Ne Paznener HanmMenopanue naboparopHOro Tpyno-
.o | Ilenu mabopaTopHOro mpakTuKyma IIpaKkTHKyMa €MKOCTB, 4.
Paznen 1 Ne 14 Omnpenenesme  comepikaHus 6
1 | Llens: Hay4uTH CTYIEHTOB B3BEIUCHHBIX BEINECTB B BOAE Ha
CaMOCTOSATENIEHO OTIPENENIATh (OTOINEKTPOKOTIOPUMETPE
I1apaMeTphl, UCIIOJIb3YEMEIE IIPU Ne 38. OKonoruyeckas OLIEHKa
9KCILTyaTalyy TOPOACKHUX s dexTuBHOCTH PAGOTHI COOPYIKEHHM IS

OYMCTHBIX COOPY)KCHUH Ha CTaIUM | MEXAHHYSCKON OYMCTKM CTOYHBIX BOJ
MEXaHHYECCKON OUYMCTKA

Monyns 3 Ne 18. Omnpenmenenue  conmepkaHus 7
2 Ilens: Hay4uTh CTYAEHTOB | pACTBOPEHHOIO KHCJIOPOIA B BOIE
CaMOCTOSTENIEHO ompenenars | Ne  23.  bBuoxummueckoe moTpebieHue

napaMeTpel, Hcrons3yeMmble 1npu | kucmopoaa (BIIK)
OKCILTyaTalldi TOPOJCKAX




OYHCTHBIX COOp}’)KCHI/Iﬁ Ha CTamuu
OUOJIOrHYECKOH OYHCTKH

S.4. IIpakTnyeckue 3aHATAS
Tabmuua 4. TemaTrka, popMa HpaKTHIECKIX 3aHATHIL (IT3) m ux TpymoemMKocTh

HOpﬂI{KOBbIﬁ HOMED TemaTuka NMPAKTHYIECKOI0 3aHATUA pr,[[OCMKOCTL

pasnena. B yacax
Ne Templ

V3y4eHne MeTONMKH pacyeTa OYHCTHBIX COOPYIXKEHHH
MEXaHMYECKOM OYMCTKHM TOPONCKHX CTOYHBIX BOI.
[Tonbop THmOBEIX pemerox. Pacuer TOPU30HTATBHEIX| 4
IICPBUYHBIX ~ OTCTOMHMKOB.  Pacuer  pagmanbHBIX
NEPBUYHBIX OTCTONHUKOB.

VI3yqeHne METONMKH pacyeTa OYHCTHBIX COODYKEHHH
OHMONIOTMIECKOM OYMCTKH TOPOICKHX CTOYHBIX BOIL
Bri6op HE0OX0auMOro a’3pOTEHKA. Pacyen
Paznen 2. TEXHOJIOTHYECKHX —[apaMeTpoB  pabOTBl  a’3pOTEeHKa-
BBITECHUTENL. PacyeT TeXHONOIMYeCKUX IapaMeTpoB
PaboTEI A3pPOTEHKA-CMECHTEILS. Onpenenenue
KONAYECTBA CEKIMH a3POTEHKOB M HX TEOMETPUYECKHUX|
pasMepos.

Pacuer miomamu momuroma TKO, HEOOXOIUMOM i
obecrievenus 3axoposenus TKO ropona ¢ macenenueM 4
300 TeIC. yenoBeK.

Pazpen 1.

Pazpen 3.

6. CamocrosiTensHast pa6oTa o6y4aomuxes u TEKYIHUH KOHTPOJIb HX
ycneBaemMoCTH
6.1. llestn camMocTONTEILHON PaGOTHI

DopMUpPOBaHUE CIIOCOOHOCTEH K CaMOCTOSITETThHOMY ITO3HAHHUIO ¥ 00YYEHHIO,
IOUCKY JHUTEPATYPBI, 000OIIEHNIO, OGOPMIEHHIO U IpeICTaBIEHHMIO IIOJIyYECHHBIX
PE3yJIBTATOB, X KPUTHUIECKOMY aHANH3Y, IOMCKY HOBBIX M HEOPIUHADHEIX pelleHHUi,
ApryMEHTHPOBAHHOMY OTCTaMBAaHUIO CBOMX IIPEIUIOXKEHWH, YMEHUH IOATOTOBKH
BBICTYIUICHUM U BENEHUS AUCKYCCHIL.

6.2. Opranu3sanusi u cogepkaHue CaMOCTOATENLHOM padoThI

CamocTosTenpHas paboTa 3aKII0YaeTcs B U3Yy4eHUH OTHENBHBIX TEM Kypca II0
3a[JAHUIO NIPETIoNaBaTe I II0 PEKOMEHIyeMOR UM y4eOHOI JTiuTepaType, IOATOTOBKE K
IPaKTHYECKUM 3aHATHUAM, K 3aYeTy.

7. Y4eGHO-MeTOoAMYeCKOe ¥ MH(OPMANMOHHOE 06eceyen e JHCI I IMHbI
7.1. OcHOBHaS JIMTEPATYPA N0 AUCHMILTHHE

1. Boponos, I0.B. BoxooTBeneHre ¥ OYHMCTKA CTOYHBIX BOX Y4EOHUK IS
BY30B IO criell. "BonocHabxeHne W BOTOOTBeACHHME" HAIp. MOATOTOBKH IMILIOMHUD.
CIeNHamucToB  cren. "CTpOMTeNnsCTBO" @ B COCTaBe  Y4eGHO-METONHIECKOTO
xommrekca / YO.B. Boporos; mox 06w pen. F0.B. Boporosa . - 5-e u3y. ; Iepepab. u



mor. - M. : Acconpanust CTpOUTeNbHBIX By30B, 2009. - 760 c. - (YMK-V). - Tekcr :
HeNIOCpeACTBEHHEIH. - (ID=80033-3).

2. I'ynxos, A.I'. Mexanudeckast O4MCTKa CTOYHBIX BOJ : ydeGHOe mocobme /
AT I'ynkos. - 2-e u3n. - Mocksa; Bonorna : Nudpa-Mmxenepus, 2019. - ITOP IPR
SMART. - TekcT : 3MeKTpOHHBIA. - PeXHM HOCTYmA: MO MOMMHCKE. - Hara
oOpareHus: 07.07.2022. - ISBN 978-5-9729-0311-5. - URL:
https://www.iprbookshop.ru/86601. - (ID=147244-0)

7.2 TonoIHATe IbHASI TUTEPATYPA N0 JUCIHILINHE

1. JIackos, FO.M. IlpumepE! pacyeToB KaHAIU3AIHOHHBIX COOPYKEHHI : yueo.
nocobue s By30B N0 crmen. "Bomocuabixenue u KaHanuzamua' u "PammonanpHoe
HCIIOTb30BAHME BOIHBIX PECYPCOB U OOE3BPE)XMBAHUE IPOMBIIUICHHEIX CTOKOB" /
}0.M. Jlackos, FO.B. Bopouos, B.W. Kanumys. - 3-e u3n. ; nepepal. u OOIL., cTep. -
Mocksa : AnbsHC, 2014. - 256 c. - TeKcT : HEMOCPEICTBEHHBIH. - (ID=105165-4).

2. DKcCIulyaTallds CHCTEM BONOCHAGKEHHMs, KaHANM3ALMH M Ta30CHAOKEHIS :
CIIPaBOYHUK. - 3-€ U3M. ; Hom. ¥ mepepab. - JI. : Crpoiiuszar, 1988. - 383 c. - Teker :
HerocpeacTBeHHbIN. - (ID=94569-4.

7.3. MeToanyeckne MaTepHAJIbI
1. Kocos, B.W. I'uxposkororss : yuel.-nmab. HpaKTHKYM : B COCTABE y4e0HO-
meropuaeckoro kommiekca / B.M. Kocos, B.H. HMsanos, P.B. Cyxapykosa;
TBepckoit roc. TexH. yH-T. - TBeps : TBI'TY, 2000. - 344 c. - (YMK-II). - bubnuorp.
: ¢. 320. - Texer : memocpencteenusif. - ISBN 5-7995-0121-7 : 110 p. 50 x. -
(ID=5075-10).

7.4. IlporpaMmHoOe oGecnieyenne Mo AMCHHIINHE

- OC "Anst O6pazosanue" 8

- Y4eOHBIA KOMIUIEKT mporpaMmHOro obecmedenus KOMIIAC-3D v18 TUTS
IIpernoaaBaTeIs

IIporpammMuoe obecnievenrie KOMITAC-3D v18

- MoiiOduc CranmaprHblii

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office mnsa noma u yue6s1 2013

- Tzip,

- «KoncymnpranT ITmrocy

- «["apanT»

- OCPEJI OC

- 1C:Ilpennpustue 8.



- I1O PIX.

7.5. Cenuanu3uposanneie Ga3bl JaHHBIX, CNPABOYHBIE CHCTEMDI,
3JIeKTPOHHO-0HGJHOTEYHbIE CHCTEMbI, IPO(eCCHOHANbHBIE NOpTAJIbI B
HNurepuer

ObC u munensuonssie pecypest TRITY pa3MeIeHs!:
Pecypcer: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBbC "Jlansp": https://e.Janbook.com/
ObC "VruBepcurerckas 6ubnuoTeka omain"; https://www.biblioclub.ru/
OBC «IPRBooks»: https://www.iprbookshop.ru/
ONeKTpoHHAs obpazoBaTespHas mwiardopma "IOpaut" (OBC
«IOpaiity»): https://urait.ru/
7. Hay4vnas snextporHas 6ubnuorexa eLIBRARY: https://elibrary.ru/

SR L Sl

8. MaTepnanbHO-TEXHHYECKOE OGeceyeHne

Ilpy wW3ydeHMM IUCHMIUIMHBEI «DKCIUTyaTalys OYMCTHBIX COOPYXXEHUH U
TIOJIUTOHOBY»  MICIIONIB3YIOTCS COBPEMEHHBIE CPENICTBA 00YUSHMs: HArIISAHbIE IOCOOMS,
AuarpaMMBl, CXeMBI, IPE3EHTAUN, YIeOHbIe (UIEMEL

IIpenycmMoTpena NeMOHCTpALMs YacTH JIEKIMOHHOTO MATEpHala ¢ MOMOIIBIO
MyIBTUMETMHHOTO NPOEKTOpa B ayJMTOPHHM C MHTEPAKTHBHOM mockoif. Ilpu
NPOBCACHNM IIPAaKTUYECKUX 3aHATHH TakKe IPEIyCMOTPEHO HCIIOIb30BAHME
MYJIBTHMEIUIAHOIO IIPOEKTOpA.

9. Oueno4nplie cpencTBa AJIsi NPOBEAEHHSI IIPOMEKYTOYHOM aTTeCTANHH
9.1. Onexoynbie cpencTBa JJisl NPOBEJEHHsT IPOMEKYTOYHOMN ATTECTANMH B
dopme 3x3ameHa

1. OxsamMeHalMOHHBI OHIET COOTBETCTBYeT (hopMe, YTBEPKIEHHOM
IlonoxxenmeM o pabGouwx  mporpaMMax  MUCLAILIMH, COOTBETCTBYIOLIHX
(henepanbHBIM  IOCYTApCTBEHHBIM — 0Opa3oBATENBHEIM — CTAHAAPTAM CpeaHero
CTIENHANBHOTO 00pa3oBaHus C y9eTOM HPO(EeCCHOHANBHEIX CTAHIAPTOB. THIIOBOM
obpasell 9K3aMeHaIMOHHOT0 GrieTa npuBesies B IIpUIoKeHuy.

OO6yuaromemycs naércst mpaBo BeIGOpa 3aMaHMM M3 4HCIA, COZIEPIKaIlUXCS B
burere, NpUHUMAs BO BHUMAHKE OLEHKY, Ha KOTOPYIO OH IIPETeHIyeT.

Hucno sxsameHanuMoHHEIX OmneroB — 20. Ymcno BompocoB (3amanwmii) B
9K3aMEeHAIMOHHOM Ouiiete — 3 (2 BoIpoca JIsl KATErOpUH «3HATE ¥ 1 BOIPOC st
KaTETOPUU «YMETDY ).

ITponomKuTeIEHOCTE dK3aMeHa — 60 MUHYT.

2. Illkana OUeHWBAaHHA NPOMEXKYTOYHOM arTecTary B (QOpMe SK3aMeHa —

«OTIMYIHO», KXOPOIIOY, «YIOBIETBOPHTEIBHOY», KHEYJOBIETBOPUTEILHO.

3. KpuTepun OLeHKH 3a 3K3aMeH:

IUISL KAaTETOPUU «3HATEHY:
BBIIIIe 0a30BOro — 2;
6a30BbIi — 1;



Hxe 6a3oBoro — 0;

KPUTEPHH OLCHKH U €€ 3HAUEHME JJISI KATETOPUH «YMEThY:
OTCyTCTBME yMeHuUs — 0 Gar;

Halnu4ue yMeHus — 2 Gaia.

Kputepruu HTOroBo# OLIEHKH 32 SK3aMEH:

KOTJIIMYHOY - IIPX CyMMe OaIoB 5 unu 6;

«XOpOILOY» - IPY CyMMe 0asoB 4;
«yIOBICTBOPHUTEIBHO» - IIPU CYMMeE 0ajlIoB 3;
«HEYIOBJIIETBOPHUTEILHO) - ITpH cymMMe Oautos 0, 1 wmu 2.

4. Bup sx3aMeHa — yCTHBII.

5. baza 3amanuil, npenbsBiseMas 0OyJaOIIIMCS Ha SK3aMeHe:

1. Bebop ruromanky i OYHCTHON CTaHIMH TOPOACKIAX CTOYHBIX BOJ.

2. CucreMbl BONOOTBENEHNUS HACEIEHHBIX MyHKTOB. HOPMEI BOXOOTBENEHHS K
K03(DHUIMEHTH HEPABHOMEPHOCTH.

3. IlocnenoBaTenbHOCTS IPOSKTUPOBAHMS OYMCTHOM CTaHIMH BOIXOOTBENCHHS
TOPOJCKUX CTOYHBIX BOJI.

4. OB1umit cOCTaB COOPYIKEHHUH U OCHOBHEIE 3JIEMEHTBI CHCTEM BOIOOTBEISHIS.

5.YcioBus npreMa CTOYHBIX BOJ B TOPOJACKYIO CETh BOIOOTBEICHNS.

6. CoopyKeHrs MeEXaHUIeCKOM OUMCTKH TOPOACKUX CTOYHBIX BOLL.

7. Kimaccudukarus pemreTox Ha FOPONCKAX CTAHIHUAX adpallli U 0COGEHHOCTH
UX SKCILUTyaTallkH.

8. IleckonoBku. TUIIBI, YCIOBHSA IPUMEHEHNUS X OCOOEHHOCTH SKCILTyaTALHH.

9. Knaccudukanus nepBUYIHBIX OTCTORHUKOB.

10. MaTeHcuduKanus IepBHYHOIO OCBETICHUSI CTOUYHBIX BOL.

11. buoxuMudecKre OCHOBEI METOOB OHOIOTMYECKOM OUMCTKY CTOYHEIX BOJL.

12. CoopykeHus nns OGHONOTHYECKOW OYMCTKM TOPOACKHX CTOYHBIX BOI B
HCKYCCTBEHHBIX YCIIOBHUSIX.

13. TlpuHUMIBI OYMCTKH CTOYHBIX BOJ B adPOTEHKAX X OCHOBHBIE
XapaKTEePUCTUKU aKTUBHOTO HIA.

14. AspoTerku. Y cnoBus IPUMEHEHUS! X TEXHOJIOTHYECKHE CXeMEI paboTHL.

15. Oxcmiyaranus a3poOTEHKOB-BBITECHHTENEH Il OYHCTKM TOPOICKHX
CTOYHBIX BOJI.

16. OKcmtyaranyus aspOTeHKOB-CMECHTENEN I OYMCTKY TOPOICKUX CTOYHBIX
BO/I.

17. CucreMBl a3palliyl HIOBBIX CMECEH B a9pOTEHKAX.

18. OcHOBBI MeTOa GHODHUIETPALIMH.

19. buounsTpel. YcaoBus NpUMeHeHNs, KIacCH(QUKAIUI I TeXHONOTHUECKHe
CXEMBI PabOTHI.

20. Ilorpyxmuble 6uodunsTpel. OOGIACT: NPUMEHEHHS H TEXHOIOMYECKHE
CXEMBI pabOTHI.

21. Cucrems! pacnipesieIeHUsT CTOYHBIX BOX 10 IIOBEPXHOCTH GHO(HIBTPOB.

22. KoMOMHUPOBaHHEIE COOPYIKEHHUs GHOIOTMYECKOH OUUCTKH CTOYHEIX BOJI.



23. OYHCTKa FOPOACKUX CTOYHBIX BOJ OT OHOTEHHBIX AIIEMELTOBR.

24. Ilponeccsl HUTpUQUKAIHIY, JEHUTPUDUKAIIA U WX 3HAYAMOCTH B po-
[eccax OYHUCTKH FOPOJCKUX CTOYHBIX BOJIL.

25. IlocnencTBust cOpoca HeOOUMIIIEHHEIX CTOUHBIX BOJl B BOOHBIE OOBEKTHI.

26. IlpumeHeHHE TOOYUCTKH CTOYHEIX BOX. TeXHONOTMYECKHE CXEMEI CO0-
PYXXEHUI.

2'7. MeTomel, COOpY>KEeHHS U yCTPORCTRA ISt 00e33apaxuBaHus CTOYHBIX BOI.

28. OCHOBHBIE METOIbI M COOPYKEHHS IS 00pabOTKH OcagKa TOPOACKUX
CTOYHBIX BOJI.

29. Hasnauenwe BTOPUYHBIX OTCTONHMKOB, YCIOBHS MX IPUMEHEHUSI M
SKCILTyaTaI[1H.

30. MeTozp! HaCBIEHNS OYUIIEHHBIX CTOYHBIX BOJ KHCJIOPOIOM.

IIpu oTBETE Ha BOIIPOCH HK3aMeHa JOIYCKASTCS MCIIOIb30BAHIE CIIPaBOYHEIMU
maHHbIME, 'OCTamu, METONMYECKMME YKA3aHUAMYU TI0 BHINOJHEHHIO IIPaKTHYECKUX
paboT B pamMKax NaHHON NUCIMIUIMHEL 1loIB30BaHMe Pa3IUYHBIMU TEXHUYECKUMHU
YCTPOMCTBAMU HE JIOITYCKAETC. |

IIpu sxenanuu 00y4aroNIerocs MOKUHYTH TIPeIelbl ayIUTOPHH BO BpeMs 3avera,
OHMJIeT Iocie ero BO3BpALIEeHUS 3aMeHSETCH. IlpenogaBaTens wMeeT mpaBo MOCIe
OTBETOB Ha BONPOCH! 3amaBaTh OOydYaromeMycs B YCTHOM (GopMe yTOYHSIOIIHE
BOIIPOCBHI B paMKaX COACp)KaHus Omiera, BEINAHHOTO obyyaromemycs. HHble HOPMEI,
periIaMeHTHPYIOIIKE MPOLENyPY MPOBEAEHH 3a4eTa, peacTaBieHbl B [1onoxeruu o
TEeKYIIEeM KOHTPOJIE YCIIEBAaeMOCTH U [IPOMEXKYTOTHOM aTTeCcTaluy 00YIaIOIUXCS.

9.2. OueHo4nbIe cpeaCTBA /ISl POBEAEHMsI IPOMEKYTOYHOM ATTECTANMH B
(¢opme 3ayeTa

Y4eOHBIM IIJIaHOM 33YeT 10 JUCHOUIIIINHE HE IpEeEayCMOTPEH.

9.3. Oueno4nble cpencTBa AJIsl NPOBEJEHHs IPOMEKYTOYHOM ATTeCTAHA B
dhopme KypcoBoii paGoThI

1. Ilxama ouneHMBaHMA NPOMEXYTOYHOM arTecTanwd B (opMe KYpCOBOM
pabOTBI — KOTIHIHOY, KXOPOLLOY, «yAOBIETBOPHTEILHOY, «HEYIOBIIETBOPUTEIHHOY.

2. IlpumepHas TeMaTHKa KYPCOBLIX paboT.
1. BEIOOD 1 pacyeT coopy:KeHHH MEXaHNYECKOH OYHCTKH FOPOICKUX CTOYHBIX BOM
2. BBIOOp ¥ pacyeT coopy KeHuit GHONTOrNIECKOM OUMCTKM FOPOLCKIX CTOYHEIX BOT
3. Pacyer nonurona s ropojia ¢ 3aJaHHBIM YHCIOM KUTENEH

3. Kpurepun ouneHKM KadecTBa BBIIONHEHHS, KaK IO OTHENBHBIM pasieiam
KYyPCOBOM pabOTEI, Tak ¥ paboTHl B IIETIOM.

Paszpesnsl KypcoBoii pabOoTEI [0 AUCLMILTAHE « DKCIUTYaTaIHs OYUCTHBIX
COOPY>KEHUM U IOJUTOHOBY

No HanmMeHOBaHue OlleHUBAEMOI0O TIOKA3aTENT bamisl mo mikae
azzena YPOBHSI
1 OO6ocHOBaHME aKTyaIbHOCTU TEMBI Beime 6azoBoro— 2
KypCOBOH pabOTEI bazoBerif — |




Hwxe 6azoBoro — 0

KoppekTHOCTh MOCTaHOBKY Liend u 3anad.
CootBeTcTBHE COLEpKanNsT paGOTHI TEME,
IIOCTAaBJIEHHBIM LIETH | 3a7a49aM

Brime 6azosoro— 2
Bazoseiii — 1
Hoxe 6a3zoBoro — 0

Teoperuaeckuit yposens paboTsr,
OTpaXarOIIMA IITyOHHY aHanu3a
HCCIIeAyeMBIX NIPOOJIEM Ha OCHOBE aHAJIH3a
HayIHOW JIUTEPATYPhI U JpP. KCTOYHUKOB

Brrmre 6azoBoro— 2
Bbazosreiii — 1
Hyxe 6a3o0Boro — 0

OG0CHOBaHHOCTE U aKTYaTbHOCTH TEMBI
IPUKIIATHOTO UCCIIETOBAHMS

BrIme 6a3oBoro— 2
Bazoserit — 1
Hwoxe 6azoBoro — 0

IIporpamma wccnenoBanus u
pa3paboTaHHBIM HHCTPYMEHTApUiL

Brrmre 6azoBoro— 2
bazoselii — 1
Hyxe 6a3oBoro — 0

['my6buna ananusa pe3yapTaTtoB
IPUKIaJHOTO MCCIIENOBaHUS, [IOJCYETOB U
IIOJTYYE€HHBIX BEIBOIOB

Brre 6azoBoro— 2
Bazoserii — 1
Hioxe 6azoBoro — 0

YMeHue uznarateb PE3YIIBTATEI pa6OTI>I,
OTBEYATh Ha BOIIPOCHI B IIPOLIECCE 3aIHUThI

Brime 0azosoro— 2
bazosriii — 1
Hmxe 6azoBoro — 0

OdopmieHre paGoTEI B COOTBETCTBUM C
I'OCT

Brimre 6azoBoro— 2
bazoBeiii — 1

Hyxe 6azoBoro — 0

Kpurepru HTOroBoi oLeHKu 3a KypcoByo paboty:

«OTIMYHO» — IpU CymMMe 6ayutoB ot 12 1o 16;

«X0poIOo» — IpH cymme 6atoB ot 8 1o 11;

«yIOBIETBOPUTEIBFHO» — IIPU CyMMe 0aiioB ot 4 1o 7;

CHCYNOBICTBOPUTENBHO» — NIPH CyMMe 0aiiloB MeHee 4, a Takke IIPU 060
APYTOH CcymMe, ecnd 1o pasneny «IIpONeHT OpUIMHANBHOCTH TEKCTa II0 CHCTEME
aHTUIUTAruaT Ui pasneny «Odopmienuey pabora umeer 0 GamIob.

4. Meromuueckue MaTepHaibl, ONpeIelIsOLIie IPOLEAYPY BBINOJIHEHHS H
IPeNCTaBIeHN PabOTH! U TEXHOIOTHIO €8 OLeHUBAHMSL.

Kypcosas paboTa cocTOWT W3 THTYIBHOrO JHCTA, CONEPIKaHMsl, BBEICHIS,
HECKOIIBPKUX TIIaB, 3aKIHOUEHHMS, CIICKA MCIIOJIB30BAHHbIX NCTOYHHUKOB. TeKCT moimken
OBITH CTPYKTYpHUpPOBaH, CONEPIaTh CCHUIKY. Bo BBemeHMHU OTPaXKAEeTCsl aKTYaIbHOCTh
TeMBI, Nelb, 3a[a9K, O0BEKT, MpeaMeT, aHaNu3 JuTepaTyphl. O6Las YacTh TOIDKHA
CONepXKaTh 0030p aKTyalbHBIX JIATEPATYPHBIX U HOPMAaTHUBHBIX HCTOYHHMKOB,
ONHCaHMe MpOOJeM M IyTeil WX pemeHus. B 3axmodyenun IIPHBOJATCS BBIBOIBI IO
paboTe. CIMCOK HCIIONB30BAHHBIX HCTOYHHMKOB HOJDKEH COCTAaBISTh He MeHee 10
HaUMEHOBaHUH.

JlomosHuTeIbHEIE IPONENyPHbIE CBEICHUS:



a) CPOKH BBIIONHEHHs PaGOTHI OIpENENSIOTCS KaJleHIapHbIM IIIaHOM, KypcoBas
paboTa 3aIuIaeTcst 10 HACTYILICHHS CECCHIL.
6) IpoBepKy PaGOTEL OCYIIECTBIACT HAyIHbIH PYKOBOIMTEND, TOBOIUT 3aMEYAHUST
JI0 CBEIEHUS 00yJarOLIerocs.
B) 3ammra KypCOBOHW pabGOTHI BBHIMOJNHIETCS B YCTaHOBJIEHHOH ¢opMe, B Bume
JOKNaza Ha 5-7 MUHYT C ITOCIIEAYIOMIMMY OTBETAMMU Ha [OCTABICHHEIE BOIIPOCHI.
I) paboTa He HOINEXKUT 00SI3aTeNEHOMY PELEH3UPOBAHUIO.

B mponecce BeimonmHeRus 06ydarommMes KypcoBoOH paboTHI, PYKOBOLUTEND
OCYIIECTBIIET ~ CHCTEMAaTHYeCKOe KOHCYNbTHpoBaHue. OOmmit 06BEM paGoTHI
COCTaBIIAET OT 15 10 25 cTpaHuIl MAIIMHONHUCHOTO TEKCTA dopmara A4.

Kypcossie paGoTer xpaHstcs Ha kKadepe B TeueHne TpeX JeT.

10. MeToanyeckne peKoMeHAAUMH 10 OPraHA3a 1M U3YYEeHHS TUCHHNIMHbI
OOywarommecss mepex HadyanoM H3y4eHHS JUCHATLUTAHEl IOMDKHEL GBITH
OSHAKOMJICHBI C CHCTEMaMH KPEIUTHBIX €IUHHUI M OGalnbHO-DEHTHHIOBON OIEHKH,
KOTOpEIe OITyOIIMKOBAHEI M pa3MeNe bl Ha CajiTe By3a Hilu Kadenpsl.
Obyqarommecs, u3ydarolme JUCHUINIEHY, 06ECIeYeHE] y4eOHUKaMH, y4eGHO-
METONMHYECKMM KOMIUIEKCOM IO IUCLUIUIMHE, BKIIOYAs METONMYECKHE yKa3aHWs K
BBITTOJIHEHHUIO BCEX BUJIOB CAMOCTOSATEIbHOM pabOTEL.

11. Buecenne n3MeHeHUi ¥ IONOJHEHHI B pado4yo nporpamMmy JuCUHNIHHBI
Conepxanne paboyux IPOrpaMM JUCHHIUIAH — €KErOJHO OOHOBISETCS
TPOTOKOIIAMH 3aCeNanuil Kadeapsl N0 yTBepkAeHHOH «IlomoxeHneM O CIPYKType,
CONEPXaHAU U OPOPMIECHHH PabovuX MPOrpaMM JUCLMILIAH II0 00pa3oBaTeNbHEIM
iporpaMmam, cootBeTcTByrolmM PI'OC CIIO ¢ yuerom mpodeccHoHATbHEIX
CTaHIapToB» GopMe.



Ilpunoxenue
DezepanbHOe rocyqapcTBeHHOE OroKeTHOE 06pa3OBaTenbHOE yYpexneHue

BBICIIIEI0 00pa3oBaHUs

«TBepckoii rocynapeTBenusii TexHIIecKui YHHBEpCHTET»

Crenmansrocts: 20.02.01 Dxonoruyeckas 0€30MaCHOCTE IPHPOHEIX KOMILIEKCOR
Kadenpa «I"oproe nemo, IIPUPONI000YCTPOHCTBO M MPOMBIIIUIEHHAS SKOIOI TSy

Aucupnmmsa « OKcmmyaTanus ouncTHEX COOPY>KEHHUH U ITOJIMTOHOBY
Cemectp 5

IK3AMEHAIIMOHHBINA BIIET Ne 1

—_—

1. Bompoc mmst mpoBepku ypoBHA «3HATDY» — 0 umu 1 wnu 2 6armia.

CucreMEl BONOOTBENCHNS HAceTeHHEIX IyHKTOB. HopmbI BomooTBememms u
KO3 QHUIHMEHTE! HepaBHOMEPHOCTH.
2. 3ananue s npoBepKu ypoBHS «YMETb» — 0 unwu 2 6amna:

PaccuntaTs npousBoguTensrocTs paluanpHOro oTcToMHMKA: 1. [TuameTp — 24
M; 2. JIraMeTp BITyCKHOTO ycrpoucTsa — 5 M; 3. Dddext ocBeTnenHms — 50 %; 4.
Bun crounsx Box — roposckue.

3. 3amanue LI poBepKH ypoBHS «YMETb» — 0 unu 2 6amna:

Onpenenurs KOHILIEHTPAIIHIO UHIPEIUEHTA B CMECH TOPOJCKHMX CTOYHBIX BO,
IIOCTYIAIOLIUX OT TPEX MCTOUHUKOB C Pa3IUYHBEIMU pacxogamu B 17 M3/q, 0,5 M3/C, 15
000 M3/CYT ¥ KOHLEHTPAIMIMH B 180 1/ , 160 mr/mve 1 120 Mr/mm> COOTBETCTBEHHO.

Kpurepun urorosoii onenxu 3a 3x3amen:

«OTIMYHOY - IPU CyMMe GayioB 5 uiy 6;

«XOpOIIO» - IIPH CyMMe GaLIoB 4;
«YIOBIICTBOPHUTENBHOY - IIPH CyMMe GaslIoB 3;
«HEYNOBICTBOPUTENHHOY - IPH cymMe Gamnos 0, 1 wmu 2.

CocraBurenn: B.H. anos

3asenyrommii xadempoit I'ITD % O.C. MucHukoB




JlacT perucrpannu u3MeHeHui B paGoueii mporpamme

Ne Howmep nucra Ne mporoxoma u Hara
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