MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUCKOM ®EJEPALINN

denepanbHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEXKICHHE BBICIIIETO
o0Opa3zoBaHHs
«CAHKT-TIETEPBYPI'CKUI T'OCYJIAPCTBEHHbIN YHUBEPCUTET
ADPOKOCMUMYECKOTI'O ITPUBOPOCTPOEHU S1»

Kadempa Ne5

«YTBEPXIAIO»
PykoBoauTens HanpaBiieHUs
JO1L., K.T.H.,JIOIL

H.A. J)KnnpHukKoBa

08.06.2020r

PABOYAS [TPOI'PAMMA JTUCHUITJINHBI

((HpOCKTI/IPOBaHI/Ie CHUCTEM OYHNCTKHU CTOYHBLIX BOI»

(Ha3BaHne TUCUHILIMHEI)

Kon nanpasienus 20.03.01
HaumenoBanue Texnocdepnast 6e30MacHOCTh
HarpaByieHus/
CHEIHATbHOCTH
HaumenoBanue NnxenepHas 3aiiuTa OKpyKaromiei cpeibl
HaIMpPaBJIEHHOCTH
dopma 00yueHust OuHast

Canxkr-IlerepOypr 2020r.



Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUINHBI

ITporpammy cocrtaBuii(a)

sl

JTOIL..K.T.H. 08.06.2020 E.H. Kunpusguosa
JOJIZKHOCTD, y‘l CTCIICHB, 3BAHUC OoANHCh, JaTa WHUOHAJbI, (baMI/IJ'II/ISI

[Tporpamma ono6pena Ha 3aceganuu kadeapor Ne 5

«08» wurons 2020 r, mpotoxos Ne 02-06/20

3aBenytromnuii kageapoit Ne 5

L.T.H., 1pod). A 08.06.2020 E.I'. CemeHoBa
JOJDKHOCTB, y‘i. CTCIICHb, 3BAaHHUC noAInMrcCh, JaTa HMHHULHATIBI, (baMl/IJ'H/Iﬂ

OtserctBennsiii 3a OIT 20.03.01(01)

JIOIL., K.T.H.,JOIL. LE L~ 08.06.2020 H.A. XXuisHHUKOBA

JIOJDKHOCTb, Y. CTEIIEHb, 3BaHUE MOJITUCh, JaTa MHHULMAIbL, (haMUITHs

3amecTuTenb IupekTopa MHCTUTYTA (1ekaHa (axynbreta) Ne ®IITH no meronnyeckoit padote

JOIL .K.T.H. IOIL i 08.06.2020 B.A. Tony6koB

JOJDKHOCTD, y4. CTECIICHb, 3BAHUE MOJAMMHCH, JaTa WHUIOHAJBI, q)aMI/UII/ISI




AHHOTANNA

Juctunnuaa «[IpoekTupoBaHue CHUCTEM OYUCTKU CTOYHBIX BOJ» BXOJHUT B BapHATHBHYIO
4acTh 0Opa30BaTEIIbHOM IPOrpaMMbl TMOATOTOBKM oOydaronuxcss mo Hampasinenuto 20.03.01
«TexnochepHass 0e30MaCHOCTBY HaNpaBlIeHHOCTh «MH)KeHepHas 3alluTa OKPY)KAIOLIeH Cpeabi».
Jucrumnaa peanusyercs kapeapoi NeS.

JucnunnuHa HameneHa Ha (GOPMHUPOBAHHWE Y BBITYCKHHKA pohecCuoHaTBHBIX
KOMIETECHIINN:

[IK-1 «cnocoOHOCTh MPUHUMATHh y4acTHE B WHIKCHEPHBIX pa3pabOTKax CpPEAHErO YPOBHS
CJIO)KHOCTH B COCTaBE KOJJIEKTUBAY,

[1K-18 «rOoTOBHOCTH OCYIIECTBIIATH MIPOBEPKU OE30IMACHOTO COCTOSIHUSL OOBEKTOB PA3IMYHOTO
Ha3HA4YeHHUs, Y4aCTBOBATh B AKCIEPTU3aX UX 0E30MaCHOCTH, PErJaMEHTUPOBAHHBIX ICHCTBYIOIIMM
3akoHoJaTenbCTBOM Pocculickont @enepanun».

Copep:xaHue AUCUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHHEM
CUCTEM OYUCTKHU CTOYHBIX BOJ.

[IpernogaBanve MUCHMILIMHBI MIPElyCMaTPUBAET cleAyrouie GOpMbl OpraHu3aluu yaeOHOro
rporecca: JeKIUH, IPaKTUUECKUe 3aHATHsI, CAMOCTOSITeNIbHAs padoTa CTy/IEHTa.

[IporpaMmMoif AMCUMIUIMHBI MPEIYCMOTPEHBI CIEAYIOIIME BHABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHASI aTTECTallus B POpPME IK3aMEHA.

OO61ast Tpy1I0eMKOCTh OCBOEHUS IUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHBIX equHULIbI, 144 Jaca.
S3b1K 00yUYEHUS IO AUCIUTUTHHE «PYCCKUN.



1. TlepevyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUSs MO JUCIHUIIIIUHE

1.1. eau npenogaBaHus TUCHUTLTHHBI

Lens npenopaBanus aucUUIUIMHBL «IIpoeKTHpOBaHME CUCTEM OYMCTKM CTOYHBIX BOI» -
HAayYuTb CTYACHTOB HWH)XXEHEPHOMY IMOAXOAY K pEIICHUI0 3aJad MPOEKTHUPOBAHMUSI CHCTEM
BOJIOMIOATOTOBKA M BOJOOYMCTKH, PpAIMOHAJIBHOMY BBIOOpY MPOILECCOB BOJIOMOATOTOBKH U
BOJIOOYMCTKH, CHCTEMHOMY TOAXOAY IPU BBHIOOPE U MPOCKTHPOBAHUH KaK OTACIBHBIX 3JIEMEHTOB,
TaK U CUCTEM, MO3BOJISIOUINX JOCTUTHYTh TPeOyeMOro KadecTBa BOJIbI ISl TOTPEOUTENEH.

Huctumnuna «[IpoexkTupoBaHre CHCTEM OYHMCTKM CTOYHBIX BOI» SBJISETCS OJHUM W3
BOXHEHIINX KypCOB, KOTOpble OOECIEYMBAIOT TOJHOICHHYIO IMOJITOTOBKY OakajaBpoB IO
HaNpaBJICHUIO TeXHOC(hepHast 0€30IacCHOCTh U MH)KEHEPHAs! 3alIUTa OKPY>KAIOLIEH CPEIbI.

B pesynbrare n3ydeHHs AUCLUUIUIMHBI CTYAEHT JOJDKEH YMETh AHAJIW3MPOBAaTh OCHOBHBIE
MOKa3aTeNM KayecTBa MPHUPOTHBIX U CTOYHBIX BOJ|, CO3/1aBaTh CTPYKTYPHbIC W (YHKIMOHAIBHBIC
CXEMbl CHCTEM BOJOOYMCTKM M BOJONOJATOTOBKM Ha OCHOBAaHMHM aHalM3a [apaMeTpoB
TEXHOJIOTMYECKUX MPOILIECCOB BOJOOYUCTKU U BOAOMOJTOTOBKH, PALIMOHATIBLHO BBIOMPATH METOIBI
U CPEeJCTBAa OYMCTKU BOJBI OT MpPUMECEH pazHoil MpUpoAbl, pa3pabaTeiBaTh 3aKOHYCHHBIE CUCTEMBI
BOJIOMOJITOTOBKU U BOJIOOYHCTKH.

1.2. MepeyeHnsb NIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI 0 TUCHUIINHE, COOTHECEHHBIX €
IUIAHUPYeMbIMH pe3yJibTaTamu ocBoenusi OIl

B pesynbrate OCBOGHHMS [IUCHUIUIUHBI OOYYalOIIMHACS  JOJDKEH 00Najgarh CIeTyIOIIUMU
KOMIIETEHIIASIMU:

IIK-1 «crnocoOGHOCTh MPUHUMATh y4acTHE B MHXKEHEPHBIX pa3pabOTKax CPeIHEro ypOoBHS
CJIOKHOCTH B COCTaBE KOJJICKTUBAN:

3HaTh — OCHOBHBIC MCTO/bI U alrapaTrhl JJIsA FJ'IV6OKOI>1 OYMCTKHU CTOYHBIX BOI.

YMETh - QAHAJIM3UPOBATL W TMPUHUMATL TPAMOTHBIC HWHIKCHCPHBIC PE€IICHUA TIpHU BBI6OD€
O6ODVI[OB8.HI/I}I A1 OYHUCTKH CTOYHBIX BOJ.

BJIaJACTh HaBBIKaMH — Da6OTI>I B KOJIJICKTHUBEC,
HUMCTb OIIBIT ACATCIBHOCTH — IIO pa60Te C HOPMATMBHOM JTOKYMEHTAIMEeN MO NPOSKTUPOBAHMIO

CHUCTEM OYHMCTKH CTOYHBIX BOJ.

ITK-18 «roTOBHOCTBH OCYIIECTBIATH MPOBEPKU 0E30TIACHOTO COCTOSHUS OOBEKTOB PA3ITMYHOTO
Ha3sHA4YCHUA, YHaCTBOBATh B OKCIICPTU3AX UX 6630HaCHOCTI/I, PErITaMCHTHPOBAHHBIX
JEWCTBYIOIIUM 3aKOHOAATENBCTBOM Poccuiickoit denepanum»:
3HAaTh - CYIIIHOCTHh COBPEMCHHBIX IMOJAXO0J0B K HOPMUPOBAHHNIO aHTPOIIOI'CHHBIX BO3I[CI>1CTBHI>1;

YMETD - CAMOCTOATCIIbHO AHAJIMZUPOBATL COCTOAHUC TTPUPOJAHBIX CUCTCM C TOYKHU 3PCHUA

JOCTHMKEHUSI UMM TIPEJCIIOB YCTOMUNBOCTH;

BJIAJI€Th HABBIKAMH - IOMCKa 1 0OMeHa MHpOopMauru B IpodeccHoHaAILHON cdepe;

HUMETH OIIBIT JACATCIBHOCTH — II0 IIPHUMCEHCHHUI) 3JKOJOTMYECKHUX METOIO0B I/ICCJ'[C,Z[OBaHI/Iﬁ npu

PCIICHUH THUITIOBBIX HDOd)GCCI/IOHa.]'IBHBIX 3aja4.

2. MecTto nucuMiuidHbI B cTpyKType OIl



Jucuurnnnna Oa3upyercs Ha 3HAHUSAX, paHee NPUOOPETEHHBIX

CIIeIYIONTUX TACIUTIINH:
-XUMHS
- Ou3uka
- DKonorus

- [IpomblinieHHAast SKOJIOTHS
- [Ipouieccel 1 anmapaThl 3aLIUTHI OKPYKAIOIIEH Cpeibl

3.

- [Ipon3BoaCTBEHHAs ITPAKTUKA

3HaHI/ISI, INOJIYYCHHBIC

- HpOGKTI/IpOBaHI/Ie CHUCTEM KOHTPOJIA U YIIPABJICHUA BO,Z[OO‘IHCTKOﬁ

py  U3Y4YEHUU
CaMOCTOSITEJIbHOE 3HAUEHUE, TaK U UCHOJIB3YIOTCS MPU U3YYECHUH IPYTUX AUCHUILINH:

- HpeI[I[I/IHJ'IOMHaSI IIpaKTHKa

Marepuaiga JaHHOH

- [lonroToBka BBITYCKHON KBATH(UKAITMOHHON pabOTHI

3. Oobem qucuumiauHbl B 3E/akagem. yac

JUACIUTIINHEI,

CTYACHTaMHU IIpU HU3YUCHHUU

HUMCIOT KakK

Jannbie 00 obmemM o0beMe AUCHUIUIMHBIL, TPYJOEMKOCTH OTJIENbHBIX BHAOB Y4eOHOW pabOThI MO
JTUCHUILUIHHE (M pacipeesieHue 3TOM TPYJ0EMKOCTH 110 CEMecTpaMm) MpeICTaBieHbl B Tadbnuie 1

Tabnuma 1 — O6beM U TPyJ0EMKOCTh AUCUUTUIMHBI

Bugn yueOHol paboThl TpyaoeMKkocTb 1o
Bcero
cemMecTpam
No7

1 2 3
OO0mas Tpy10eMKOCTh 4]/ 144 4]/ 144
aucuumanebl, 3E/(vac)
H3 nux uacoe npaxmuueckou 34 34
no020moeKu
Ayoumopuusle 3anamus, BCeTo 4ac., 51 51
B mom uucne
nexrwn (JT), (gac) 17 17
[IpakTHyueckne/ceMUHApCKUE 3aHATHS 34 34
(I13), (uac)
naboparopusie paboTsl (JIP), (dac)
KypcoBoii mpoekT (pabota) (KII, KP),
(qac)
DK3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, BCero 57 57
By npoMe:kyTO4YHOr0 KOHTPOJIA: OK3. OK3.
3aueT, qudd. 3adet, sk3ameH (3ader,
Judd. 3a4, Ik3.)

4.

Conepma}me AUCHHUIIIMHBI



4.1. PacnpenejieHue TPYJA0eMKOCTH THCIUIJIMHBI 10 pa3/iesiaM U BUAaM 3aHATHI
Paznensl 1 TeMbI TUCHUILTHHBI U KX TPYAOEMKOCTD IIPUBEICHBI B TAOIUIIE 2.
Tab6ymna 2. — Paznensl, TEMbI TUCHUTUIMHBI U UX TPYTOEMKOCTh

Pasnensl, TeMbl JUCITUILINHEI Jleximn I13 (C3) JIP KII CPC
(qac) (gac) (dac) (dac) (dac)
Cemectp 7
Pazgen 1. MeToanl BOJONOATOTOBKHU 2 2 7

IIPUPOJHBIX BOJ.

Paznea 2. MeToabl OYUCTKHA 2 4 7
MIPUPOJTHBIX BOJ

Pazgen 3. Ctouynble BOIBI, 00111as 2 6 7
XapaKTEePUCTUKA U Kiaccu(uKarms

Pasnen 4. MexaHnueckas OUUCTKA 2 4 7
CTOYHBIX BOJI.

Pa3pgen 5. buonornueckas ouncrka 2 6 7
CTOYHBIX BOJI

Pa3nen 6. OGpaboTka 0cagkoB 2 4 7
CTOYHBIX BOJI

Pa3nen 7. ['myOokast qoodncTka u 2 4 7
o0e33apaXrBaHUe CTOYHBIX BOJI.

Pa3nen 8. OcHOBHBIE MPUHITUTIBI 3 4 8
POEKTHPOBAHKS CUCTEM OYHMCTKH
CTOYHBIX BOJI.

Hroro B cemectpe: 17 34 57

Uroro: 17 34 0 0 57

[IpakTHueckass  MOArOTOBKAa  3aK/IIOYAaeTCs B HEMOCPEJICTBEHHOM  BBINOJHEHUU
00y4arolUMHUCsS OIpEeIeHHBIX TPYIOBbIX (YHKIMHA, CBA3aHHBIX ¢ Oynaymied mnpodeccuoHanbHOM
JESITEIbHOCTBIO.

4.2.ConepixaHue pa3iesioB M TeM JEeKIHMOHHBIX 3aHATHIA
ConepxaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHSATHI MPUBEICHO B TabmuIe 3.

Ta6Jmua 3- CO,Z[ep)KaHI/Ie pa3aciioB U TEM JICKIMOHHBIX 3aHATHH
HOMCp pas3aciia HazBanue u COACPIKAHUC Pa3aCIIOB U TCM JICKIIUOHHBIX 3aHATHHI

Pa3nen 1 MeToabl BOXONOATOTOBKH MPUPOIHBIX BOJ.

Boga, knmaccudukarysi mpupoaHbIX BOJ, OpraHU3alvs Bojgo3abopa u3
MOBEPXHOCTHBIX U TIOJI3EMHBIX UCTOUHUKOB KOMITOHOBKA CHCTEM
BOJIOTIOATOTOBKH. [IpoMbIiyieHHast BOJOMOATOTOBKA, MUThEBAst BO/IA, BOJA
pacdacoBaHHasi, MPOMBIIIJICHHAS BO/IA. 3aJ1a4yl BOJOMOATOTOBKH B
BABUCUMOCTH OT HazHa4yeHHs BoAbl. Kimaccudukamnus npuMeceid BOIBI 1O
Kynsckomy (1o pazmepy gacturl mpumecu). OCHOBHBIE METOIbI
BOJIOIMOATOTOBKH B 3aBUCHMOCTH OT cocTaBa mpumeceid. TpeboBaHus K
BO103a00pHBIM COOPYXKEHHSIM, UX cocTaB. CriocoObl oOecreueHus: HaIeHOU
pKCcIuTyaTanuu. Bomo3abop moa3eMHbIX BoJ. TpeOoBaHMs K KOHCTPYKIIUU H
PKCIUTyaTalluy CKBAKUH U KojomeB. KoMmoHoBKa cuctem Bogo3abopa.




Pasznen 2

MeToabl 0YHCTKH MPUPOIHBIX BOJ.

Mertoapl npeIBapUTEIbHON OYUCTKH BOJbI, METOJIbI PEAr€HTHOU U
0e3peareHTHON OUMCTKU BOJIbl. O4KMCTKA BOJbI OT PACTBOPEHHBIX I'a30B,
METO/IbI 00€CCOMMBAHUS U OIPECHEHHUS, TOTyYEHHE CBEPXUYHCTOM BOJIBI.
OuncTKa TPUPOJIHON BOJBI OT B3BECEH M MEXaHWYECKUX MpumMeceil. OuucTka
MPUPOTHON BOABI OT IJIAHKTOHA, MUKPO(DIOPHI U MUKPO(hayHbI IPUPOTHON
BOJIbI, MUKPOGUIBTPALMS BOJbI, OTCTOMHUKU, OCBETIUTEIH, TECKOJIOBKH.
Pearentubie MeTo/ bl OUMCTKHU Bo/bl. Koarynsuus, Gpuznko-XxuMudeckue
MPUHLUIIBI KOATYJIALINU, BEIOOp KOAryasHTa, (pIoKyIsius,
anekTpokoaryssus. O6padoTka NPUPOAHOM BOJbI OKUCIUTEISIM:
XJIOpHpOBaHUE, 030HUpoBaHue. [le3nndexuus Boasl. ASpupoBaHHE H
Jiea’pupoBaHue Bojbl. OuncTKa BO/IBI OT pACTBOPEHHBIX ra30B.
O06e3>kene3nBaHme, IeMaHTaHAKS, yIaJleHHe GTopa U APYrUX MPUMECEH.
bespearentnas ounictka Bojbl. MloHHBIM 00MeH. YMsTrdeHrne Boibl HOHHBIM
obMeHnoM. ObecconMBaHue 1 ONpecHEHNE BObl HOHHBIM 00MeHOM. VoHHbIE
bunbTpel. AgcopOuus npumeceit. AncopOeHTsl, PUIBTPBI OUUCTKH BOJIBI C
MpUMEHEHUEM aicopOeHTOB. CXeMBbI MOIYUYEHHUsI CBEPXUUCTON BOJIBI.
®norammsa. Hamopnast pnortanums. Dnextpoduiorarust. MukpodombTpanus,
yIbTpaQuIbTpaLus, OOpaTHRIA 0CMOC

Paszgen 3

Crounble Boabl. O011asi XapaKTepuCcTUKA U Kiaaccupukanms.

CrouHble BOJbI, MX KJIacCH(UKaLUs, UICTOYHUKH 00pa30BaHUsl, COCTaB
cTouHbIX BoJ. Kiaccudukanus ctounsix BoJ. [IpoMblsieHHbIE CTOUHBIE
BO/ibl. OCOOEHHOCTH UX COCTaBa B 3aBUCUMOCTH OT TEXHOJIOTUHA. bbITOBBIE
cTouyHble Boibl. CocTaB OBITOBBIX CTOYHBIX BOJI. OllEHKa KOJIMUYECTBa
OBITOBBIX CTOUHBIX BOA. JINBHEBBIE CTOKU. TpeboBaHuUs K COCTaBY CTOUHBIX
BOJI, MOCTYMAONMX Ha 04uuCTKY. [1nara 3a cOpoc crounbix BoA. JlomycTumele
napaMeTpbl CTOYHBIX BOJ ITPH BBIITyCKE B BoJoeMbl. HepacTBopuMele,
KOJUIOWJIHBIE M PAaCTBOPUMBIE BEILIECTBA B CTOYHBIX Bojax. Ocenaromue u
HEOCEaloIINe BEIIECTBA B CTOYHBIX BoJax. Ocallok CTOYHBIX BOJ U €ro
KOJIMYECTBEHHAs U KaUeCTBEHHAsl XapaKTepUCTUKHU. bruoxumuueckas
notpedHocts B kucnopojie (BIIK), xumuueckas noTpeOHOCTh B KUCIOPOIe
(XTIK) u oxucnisgeMocTb cTOUHBIX BoJ.OXpaHa BOJIOEMOB OT 3arpsi3HEHHIA.
IIpoueccsl caMOOUMILIEHHS] BOTOEMOB. Y CJIOBHS CIIyCKa CTOYHBIX BOJ B
CUCTEMBI BOJIOOTBEACHUS TOPOJOB U B BOJOEMBI. bakrepuanbHoe
caMoouHIleHHe Bo10eMoB. OnpezienieHne Heo0X0AUMON CTETIEHH OUMCTKH
CTOYHBIX BOJI M BOJIOEMOB ITUTHEBOT0, KYJIbTYPHO-OBITOBOTO U
PBIOOX035IIICTBEHHOTO BOJIONONIB30BaHUsA. OTpaHueHe 3arpsi3HEeHHH
CTOYHBIX BOJI C YYETOM MpeleibHO JomycTUMbIX KoHIeHTpami (ITAK).
Hcnonp30BaHNE FOPOJCKUX CTOUHBIX BOJI B CEILCKOM XO35HCTBE U B
MPOMBINUIEHHOCTH. OnpeaeneHre HCXOAHON KOHIIEHTPALUK TOPOACKIX
ctouHbIX BOJ MO BIIK oy ¥ B3BEIIEHHBIM BELIECTBAM




Pasznea 4

Mexanuuyeckasi 04MCTKA CTOYHBIX BO/.

OCHOBHBIE METOJIbI OYMCTKH CTOYHBIX BOJ M 00pabOTKHU OcajKa,
MEXaHUYeCKasi OUMCTKA CTOUYHBIX BOJ. MeTO/Ibl MEXaHUYECKOM,
Oouonornyeckoi u GU3NKO-XUMUUYECKON OYMCTKH CTOUHBIX BOJ. OCHOBHBIE
HaIpPaBJICHUs B PA3BUTUU METO/IOB OYMCTKH CTOYHBIX BOJA. CXEMbl OUHUCTHBIX
CTaHIIMHA U METOJABI MX ONTUMHU3ALNU. TEeXHUKO-IKOHOMUYECKas OL[CHKa
METOJIOB OUUCTKU U 00PaOOTKH OCa/ika CTOYHBIX BO/I.

CoopyxeHus 11T MEXaHUIECKOW ounCTKU. Pemerkn. KomOuHupoBaHHbIC
pelIeTKU-APOOMIIKH, KOHCTPYKIMH. [IeCKOTOBKM TOpU30HTANIBHBIE,
BEepTHUKAJIbHbIC, TaHTCHIIMAJbHBIC, a’dpupyeMbie. MeTozbl pacyera u
KOHCTPYKINH. OTCTOWHUKY TOPU30HTAIBHEIC, BEPTUKAILHBIC, PATHAILHBIC,
TOHKOCJIOMHBIE. MeTo/Ibl pacueTa U KOHCTPYKIIUU, MPEUMYIIECTBA 1
HEAOCTaTKH. TEeXHUKO-IKOHOMHYECKHUE ITOKa3aTeIl paboThl COOPYKEHHUH.

OcBeTnuTeNM €CTECTBEHHOW adpallii, METOJAbl HMX pacyera H
KOHCTPYKITHH.

Coopyxenust misg o0paboTku ocanka. [Iporeccsl  cOpakuBaHUS
CTOYHBIX BOJ. Me3opuiabHOe W TepMOPHIbHOE COpaKMBaHHUE, a’poOHas
crabunmsanusi M yciaoBusS uX nOpuMeHeHus. CenTHKH, HX pacueT |
KOHCTPYKIMH. J[ByXBApYCHbIE OTCTOMHHKH, UX pacdeT U KOHCTPYKLUHU.
Tunbl MeTaHTEHKOB. PacueT METaHTEHKOB M BCIIOMOTaTEIbHBIX YCTPOMCTB.
KOHCTpyKIIMM METaHTEHKOB. ASpOOHBIC CTA0WIM3AaTOPhI, WX pacyer |
KOHCTPYKIIMHU. IOBbIE TUIOMIAAKKM C €CTECTBEHHBIM W HCKYCCTBEHHBIM
GUABTPYIOIMUMU  CJIOSIMUA.  THUIBI WMJIOBBIX — TUIOMIQJIOK.  MexaHuzarus
ynaneHus una. VnoBsle pyabl U yCIIOBUSL UX MpuMeHeHus. [lepekayka mioB
U 0CaJIKa CTOYHBIX BOJ.

Paszaean 5

buojgornyeckasi 04MCTKA CTOYHBIX BO/I.

buonornyeckas o4ncTKa CTOYHBIX BOJ B €CTECTBEHHBIX U
HCKYCCTBEHHBIX YCJIOBMSX. bronornyeckas O4ncTka CTOYHBIX BOJI B
ecrecTBeHHBIX. [losisg opomienus u GuiabTpannu, OMOJIOTHYECKUE IPY/IbI.
Krnaccuduxarus noneit opomenust u GuiIbTparuu, 3eMIeIeIbYeCKIX MOICH.
Mertoap! pacuera u yctpoiictBo. Hopmbl Harpy3ku. Pactipenenenune CTOUHbIX
BoA. OTBOJ OUMILIEHHBIX CTOYHBIX BOJ. bronornueckue npyasl, METOIBI UX
pacyera M yCTpOHCTBO. TeXHUKO-9KOHOMUYECKOE 0OOCHOBaHNE MPUMEHEHHS
noJiel opouleHus, nojei puibTpauu u ouonpyaoB. PU3NKO-XUMUYECKas,
XUMUYECKasi 1 MUKPOOHOJIOTHYECKas! XapaKTePUCTUKN aKTUBHOTO aa.
CymHocTh OMOXUMHYECKUX MPOLIECCOB B adpoTeHKax. Kiaccuduxanms
A’POTEHKOB M0 TUAPOIMHAMUYECKOMY PEKUMY (CMECUTENH, BHITECHUTEIH, C
paccpeoTOYEHHBIM BBIITYCKOM BOJIbI), IO Harpy3Ke Ha aKTUBHBIN WIT
(kJ1laccuyeckue, BBICOKOHArPYKaeMble, MOJTHOTO OKUCIICHUS).
TexHomornyeckre cxembl padoThl a3POTEHKOB (OIHO- U MHOTOCTYIIEHYAThIE,
A’POTEHKH C pereHeparueil akTMBHOTo nja). CUCTEMBI adpaliiy U THTTBI
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a’paTopoB (THEBMATUYECKUE, MEXaHUUECKHE, CTPYHHBIC, SpIU(THBIC U T.1. )
Hcnonb30BaHne TEXHUYECKOTO KHCIopoaa. KOHCTpyKIMKM KOPUAOPHBIX
A’POTEHKOB U COBMEIIEHHBIX COOPYKEHHI (a3POTEHKU-OTCTOMHUKH,
a’POAKCENIaTOPhl, AAPOTEHKU-OCBETIUTENH U T.1.). OCHOBHbBIC HANIPaBJICHUS
B MHTeHcU(UKamu paboThl a3POTEHKOB (a9POTEHKH C MOBBILICHHOH 10301
nia, OKCUTEHKH, OAllICHHBIE U TPOTUBOTOYHBIEC aDPOTEHKH), adPOTEHKHU
yrpasisieMoro npoduisi. Metoabl pacueTra a3poTeHKOB. OBIT paboTHI
a’POTEHKOB B OTEYECTBEHHOM U 3apyO0eKHON NMpakTUKe. TexXHUKo-
HKOHOMHYECKHE TIOKa3aTeNu paboThl pa3IMYHbBIX TUIIOB U CXEM a3pPOTEHKOB.
Bbuonoruueckast O4MCTKa CTOYHBIX BOJI B UCKYCCTBEHHBIX YCIOBUSX.
buodunerpel. Knaccudukamnus 6uonorundeckux GuibTpoB. buopuiabTphl
o0bpryHOTO THTIA. BBICOKOHArpy)aembie 6MOGMIBTPEl. bruoduiasTpsl ¢
MJIACTMACCOBOM 3arpy3Koid U OJIOYHBIC OMO(PHUIBTPHI, UX pacdeT u
KOHCTpYKIMH. Bentumsimus 6uopunstpoB. [IpuHINTBL pabOTHI
BBICOKOHArpyxaeMbix 0nounbTpoB. Permpkyssiius. Pacuer 6nodpmisTpos
pa3HbIX KOHCTpYKIHiA. KoHcTpykumu 0nouiabTpoB OOBIYHBIX,
BBICOKOHATpy»XaeMbIX, IIACTMACCOBBIX, OJIOUHBIX. Pacnpeenenne cTOuHbIX
BOJ 110 OnoduiibTpam. TexXHHUKO-IKOHOMUYECKHE MOKa3aTenu OMO(UIbTPOB.

Pa3nen 6 O0padoTKa 0caaKOB CTOYHBIX BO/I.

BropruHble OTCTOMHUKY U UJIOYIUIOTHUTEIH, 00pa30BaHUE OCAJKOB U UX
o0paboTtka. Bropuunble 0OTCTOWHUKHN TTOCe OMOPUIBTPOB U a3POTEHKOB:
TOPU30HTAIbHBIE, PAJIMATIbHBIC, BEpTUKAIbHBIE. TOHKOCIOWHBIE OTCTOMHUKH.
Oco0eHHOCTH KOHCTPYKIMH, pacudeT. IOoyrIoTHUTEM aKTHBHOTO UJia
(BepTUKalbHbBIE U pasuaibHble). TeXHUKO-3KOHOMUYECKUE NTOKA3aTEeNN
paloThl Pa3IMUHBIX TUTIOB BTOPUYHBIX OTCTOMHUKOB U MJIOYTIJIOTHUTENEH.

MexaHuueckoe O00€3BOXKHMBAHUE OCaJKa CTOYHBIX BOJI HAa BYKYyM-
¢unbTpax, HEeHTpUPyrax, JEHTOYHbIX U paMHBIX Mpeccax. OO6paboTka pyraTta
u ¢unbrpara. Tepmuueckas cymka ocagka. Cylka ocajka B KUIISIIEM CJI0€
U Ha YyCTaHOBKAax CO BCTPEYHBIMM CTpysIMU. Vcronb30BaHue Ocajka CTOYHBIX
BOA U C/X 1ened. YTWIn3auus OTXOJOB OYMCTHOM CTaHUMHU. TEeXHHMKO-
HKOHOMHYECKHE TIOKa3aTeu 00paboTKH, JIMKBUJALIMU U YTUIM3ALUU OCaJIKa.

Paznen 7 I'ny6okasi noouncrka u o0e33apakuBaHue CTOYHBIX BO/.
MeToibl U COOpYKEHUS 17151 TITyOOKONH OYMCTKU OMOJIOTHYECKH
OUYHILEHHBIX CTOYHBIX BOJ, 00€33apaKMBaHUE CTOYHBIX BOJ. MeTo bl
yIaJIeHHs B3BEIIECHHBIX BelecTB. DUIbTPhI, UX KOHCTPYKIIUU U pacyerT.
MeTobl M CXEeMBI OUMCTHBIX COOPYXEHHH [Tl TITyOO0KOI OYMCTKH OT a30Ta U
(bocdopa. MeToibl XUMHUYECKON U HU3HUECKON TITyOOKOW OYMCTKH BOJIBI.
Bb100op MeTo1a riryO0OKOH OYMCTKU B 3aBUCHUMOCTH OT COCTaBa 3arpsi3HEHUI
CTOYHBIX BO/I.

Ob6e33apaxuBaHie CTOUYHBIX BOJ. MeToibl 00€33apaKMBaHUsI CTOUHBIX BOI.
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O6e33apaxuBaHme XKUAKUM XJIOPOM M XJIOPHOH m3BecThio. O0e33apakuBaHue
CTOYHBIX BOJ 030HHpoBaHHEM. KoHTakTHble pe3epByapbl. COOpyXKeHMs s
HACBHIILEHUs] OYMILIEHHOM BOJBI KHCIOpoAOM. BbpiOop Merona Bhlycka
CTOYHBIX BOJ B COOTBETCTBUM C CaHUTApHBIMU TpeOoBaHUAMH. Brimyck
OUMILEHHBIX CTOYHBIX BOJ B IPOTOUYHBIE BOJOEMBbl. KOHCTPYKIIMM BBIITYCKOB.
VYcioBus BbIITyCKa CTOYHBIX BOJI B MOPE M BOAOXPAHUIIULIE.

Pasznen 8

OcCHOBHBIE NPUHIMIIBI IPOEKTUPOBAHUS CUCTEM OYHMCTKH CTOYHBIX
BO/I.

OO61ue cxeMbl CTaHIMH ISl OYMCTKH CTOYHBIX BOJ. CaHUTAapHBIE U
TeXHOJIornueckue TpedoBanus. BeiGop Mecta pacnonokeHusi OUUCTHBIX
craHuMi. ['eHnIaH OYMCTHBIX CTaHIMI. BBICOTHBIE CXEMBI
PacIoJIOKEHHsI OUMCTHBIX COOPYXEHUM. PacnipeieneHue CTOYHbIX BOJ 110
OTZIEJIbHBIM COOPY>KEHHSIM OUMCTHBIX cTaHUUH. M3MepuTenbHbie
ycrpoiictBa. TeXHUKO-9KOHOMUYECKHE 000CHOBAaHUS BHIOOpA CXEM
OYHCTHBIX COOpPYKEHMU. [IpuHIMIIBI onTUMU3anKMK CTaHIMNA. TUnoBsle
OUYMCTHBIC CTAHIIUU. ABTOMATH3ALHUS U JUCIIETICPH3AIHS PaOOTHI
OYHCTHBIX COOPYKEHHM. 3apyOeKHBIN OIBIT TPOESKTUPOBAHUS U

9KCIUTyaTaluu CTaHLII/IfI JJIs1 OYMCTKHU CTOYHBIX BOJ.

4.3. TIIpakTuyeckue (CeMHHAPCKHE) 3aHATHUS

TeMmbl MMPAaKTHYCCKHUX 3aHATUHN U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6J'II/II_Ie 4,
Ta6J'II/II_[a 4 — HpaKTI/I‘{eCKI/Ie 3aHATUA U UX TPYAOCMKOCTb

No Ne
| Temp npakTHYeckux sanaTuil | POPMBI NPAKTHIECKHUX 3aHATHIM TpynoemMKocTs, | pasnena
n/m (uac) JMCIIHII-
JIHBI
Cemectp 7

1 OCHOBHBIE PUHITUTIBI Pemenue TUMOBBIX 1 4 3
MPOCKTUPOBAHMSI CUCTEM CUTYallMOHHBIX 3a/1a4
OYHCTKU CTOYHBIX BOJT

2 KoncTpykiuu u pacuer -«- 4 3
YCpEIHHUTENEN CTOUHBIX BOJL

3 [TpuHIMT HECTBUS, -«- 4 4
KOHCTPYKIIMH U pacyer
HEPTETOBYLIKN

4 Pacder rumpormkiona -«- 4 6

5 [IpuHun aeiicTus, -«- 4 3

YCTPOMCTBO U pacyer
(bI0TaIMOHHON YCTaHOBKU

6 Pacder a’poTeHKOB -«- 4 5

7 buonornueckue GpuIbTpHI. -«- 4 5
[IpyHLMD 1EeWCTBUA,
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YCTPOMCTBO U pacyer.

8 CopO1uoHHbIE YCTaHOBKU
NJIs1 OUMCTKU CTOYHBIX BOJI.
Metonabl pacuera.

- ((_

9 QuuncTka BOObI
HOHOOOMEHHEBIM CIIOCOOOM.
Mertonpb! pacuera.

==

B

Cero: 34

4.4.

JlaGopaTopHble 3aHATHS

Tembl 1abGopaTOpHBIX 3aHATHIT U UX TPYIOEMKOCTH ITPUBEICHHI B TabmuIe 5.
Tabnuua 5 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb

No

/o

HaumenoBanue nabopaTopHbIX padoT

TpynoeMKoCTb,
(dac)

Ne paznena
JUCIMITINHBI

Y4eOHBIM IUTaHOM HE TIPEyCMOTpE

Bcero:

4.5.

Y4eOHBIM IIIAHOM HE MTPEYyCMOTPEHO

4.6.

KypcoBoe npoextupoBanue (padora)

CamocrosiTesqibHasi padoTa 00y4arOImMXxcst

Buasl camocTosaTeapHOM pa6OTBI " €€ TPYAOCMKOCTDb ITPUBCACHBI B Ta6J'II/II_[e 6.

Tabmuma 6 Buner camocTosTenbHOM paboThI U ee TPYI0eMKOCTh

Bua camocrositenbHOM paboTh BSIZI;O’ Cemectp 7, yac

1 2 3
W3yueHne TeopeTuyecKoro Marepuasia 7 97
muctumuHel (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroToBka K TEKyIiemMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3ananue (/13)
KonTponbusle pabotel 3a0uHnKkoB (KP3)
[TonroToBka K MpOMEXKYTOUHOM aTTeCTaI[H
d1A)

Bcero: 57 57
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S. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecreYeHusl AJIsl CAMOCTOSATeTbHOM

padoThI 00yYAOIIUXCS 10 JUCHUILIMHE (MOAYJII0)
Y4eOHO-MeTOJMUECKIEe MaTepHasbl JUIsI CAMOCTOATENBHOM paboThl 00YYarOIMXCsl yKa3aHbl B

m.a. 6-11,

6.

6.1. OcHoBHas JuTepaTypa

[Tepeuenb OCHOBHOI! TUTEPATypHI IPUBECH B TadIHILIE 7.
Tabnuua 7 — IlepeyeHb OCHOBHOM JINTEPATYPHI

IlepeyeHb OCHOBHOM U OIOJHUTEJIbLHOU JIUTEPATYPbI

Mudp bubmmorpadpuueckas ccouika / URL agpec KommaectBo
AK3EMILISIPOB B
o6ubnnoTexe
(kpome
AIEKTPOHHBIX
AK3EMILISIPOB)
(355.B-39) A.I".Beromkua OCHOBBI POIIECCOB HHKEHEPHOM dO(1), CO(10)
skosioruu. Teopus, npumepsl, 3agaun+CD:
Vuebnoe nocooue.-CI16.: M3parenbcTBo «JIaHb,
2014.-415c¢.:n.
(X.B62) Boansiit konekc PO.-M.: [Tpocniekt: KnoPyec, dO(1), CO(10)
2013.-47c.
(5.0-92) OxpaHa OKpy>Karouiei cpesl, dO(1), CO(10)
MIPUPOJIOTIOIB30BAHNE U OOECTICUeHHE
skonoruyeckoii 6e3omnacHoctu B CIIb B 2014 roxy.-
CIIb.: Ce3am,2015.-404c., 277puc.,66Tadm.
(355.B-39) A.I' Beromikun WnxkenepHas 3ammra BoaHoit | @O(10)
cpenpl: Yuebnoe mocobue.-CII16.: Hzmarensctso | CO(10)

«JIanby, 2014.-416¢.:111.

9BC «Znanium»

Kcenoponror b.C. Oxpana okpyxaromiei cpepl:
OMOTEXHOJIOTHYECKHE OCHOBBI: YueOHoe mocooue/
Kcenodonrtorb.C. - M.: U]l ®OPYM, HUIL]
HNH®PA-M, 2016. - 200 c.
http://znanium.com/catalog.php?bookinfo=528520

9BbC «Znanium»

9BC «Znanium»

JIykanun A.B. [Ipoueccs! u anmnaparsl
OMOTEXHOJIOTUYECKOW OUUCTKHM CTOUYHBIX BOJI:
YyebOnoe nmocobue/Jlykanun A.B. - M.: HUL]
NH®OPA-M, 2016. - 242 c.
http://znanium.com/catalog.php?bookinfo=519990

9BbC «Znanium»

9BC «Znanium»

Jlykanun A.B. VHxkeHepHas 3KOJI0Tus: IPOLIECCH U
anmnaparbl OUMCTKH CTOYHBIX BOJI U MepepadoTKu
ocaakoB : yuel. mocodue / A. B. JIykanun. — M. :
NH®PA-M, 2017. — 605 c.
http://znanium.com/catalog.php?bookinfo=556200

9BbC «Znanium»

6.2. JlonmoJHUTeJbHAA JIUTEPaTypa



http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=556200
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[lepeueHb NOMOMHUTEILHOM JIUTEPATYPHI IPUBEAEH B Tabmule 8.
Tabnuna 8 — [lepedeHb TOMOTHUTEIILHON JTUTEPATYPBI

Mudp bubmuorpaduyeckas cceuika/ URL agpec KomaectBo
9K3EMIUISPOB B
6ubnmoreke
(KpoMe 2IIeKTPOHHBIX
AK3EMILISIPOB)
(658.P60) Pomnonos A.U., Ky3uenos [0.11., Comosses I'.C. dO(3), CO(12)
3ammmra 6uocdeps! OT MPOMBIIUICHHBIX BEIOPOCOB —M..:
Xumus, Koioc, 2005, 385¢.
(681.2.524) bapanos JI.A. [Ipoueccel u anmaparel. Yueonuk.- | @O(12), CO(40)
M.: Akagemus,2005.-302c.
(502/K60) KonecnukoB C.W. Dxonornyeckue 0CHOBbI dO(1), CO(15)
npupoaononb3oBanus.- Poct on//l.: MapT, 2005.-334
c.
(353.K17) Kanbirun B.I'. IIpombiennas skonorus. Y. dO(1), CO(15)
ITocobue.- M.: Axkanemus,2004.-431c.
7. Ilepeuenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

MHTEPHET, Heo0X0AMMBIX JJIS1 OCBO€HUS IUCIHUILIMHbI
[lepeuenn pecypcoB uHpopmarmonHo-renekoMmynukanonHon cetu MHTEPHET, neo6xonnmMeix

TSl OCBOCHHMS TUCHUIUTHHBI TIPUBEACH B Tabsumie 9.
Tabmuma 9 — Ilepedens pecypcoB uH(popMaIrmoHHO-TenekoMMmyHuKaronHo cetn UHTEPHET,
HEOOXOIMMBIX JJIsl OCBOCHUS TUCITUTUINHBI

URL agpec Haumenosanue
http://e.lanbook.com/books/element.php? | [IpoekTupoBaHue U pacyeT CUCTEM U CPEICTB OOCCIICUCHUS
pll id=43812 oesonacHoctu Tpyaa / Hosukos B.10., Konocos F0.B., oz

pen. Beiiko B.I1. CI16.: U3n-Bo CIIOHUY UTMO, 2012. - 74 c.

http://www.znanium.com/catalog.php?bo
okinfo=492467#none

Bacuises, C. M. OcHoBBI IpOoMBIIIUIEHHOH Oe3omacHocTH. Y. 2
:B 2 4. : yueb. mocobue / C. U. Bacunbes, JI. H. 'opOyHoBa. -
Kpacnosipck: Cu6. denep. yu-T, 2012. - 594 .

http://www.znanium.com/catalog.php?bo

okinfo=49246

Bacunbes, C. M. OcHOBBI IpOMBITILIEHHOM Oe30macHocTH. Y. 1
: B2 4.: yueb. mocobue / C. Y. Bacunbes, JI. H. T'opOyHoBa. -
Kpacnosipck: Cub. denep. yn-t, 2012. - 502 c.

IHepuoauyeckue u3ganus

http://www.kalvis.ru/

KypHnan «Jkosorus 1 npoMeluIEHHOCTh Poccumny

http://vodoochistka.ru/

Kypnan «Bomoouncrka

http://ecovestnik.ru/

Kypnan «konorust ypOaHU3UPOBAHHBIX TEPPUTOPUI»

http://www.ecoindustry.ru/

Kypnan «IKonorusi poOu3BOACTBAY

https://vk.com/club43432547

XKypnan «CripaBoYHHK 3K0JI0Ta»

Pecypcol nHpopmanuonHo-TesekoMmmMyHukanuonnou certu UHTEPHET

http://science.guap.ru

[Topran Hay4HOI 1 MHHOBALMOHHOM AeATenbHOCTH ['Y AlL

http: //www.wri.ore

caiT IHCTUTyTa MUPOBBIX IPUPOJHBIX PECYPCOB

http: // www.unep.org

cait [Iporpammel OOH mno okpyxaromei cpene



http://e.lanbook.com/books/element.php?pl1_id=43812
http://e.lanbook.com/books/element.php?pl1_id=43812
http://www.znanium.com/catalog.php?bookinfo=492467&amp;none
http://www.znanium.com/catalog.php?bookinfo=492467&amp;none
http://www.znanium.com/catalog.php?bookinfo=49246
http://www.znanium.com/catalog.php?bookinfo=49246
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
http://science.guap.ru/
http://www.wri.ore/
http://www.unep.org/
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8. IHepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHH, HCIIOJb3yeMbIX NIPU

OCYIIECCTBJICHHUH 06p330BaTeJIBHOI‘O npouecca 1mo IMCumnJanHe
8.1.IlepeuyeHb MpOrpaMMHOro obdecredeHust

[lepedenp HCIOIB3yEMOT0 MPOTPAMMHOT0 oOecTieueHus npeacrasieH B Tadiuue 10.
Tabmuna 10 — [Tepeuens mporpaMMHOT0 0OECTICUCHHUS

Haumenosanue

He npenycmotpeno

8.2.IlepeuyeHb NH(OPMAITHOHHO-CIIPABOYHBIX CHCTEM
[Tepevens ucnob3yeMbIx HHOOPMAIIMOHHO-CIIPABOYHBIX CUCTEM TIpeicTaBlieH B Tabmuie 11.
Ta6ymna 11 — Ilepeuens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Hanmenosanue

He npenycmotpeno

9. MarepuaibHO-TEXHUYECKas 0a3a, He00OX0aAUMAsi 1JIS1 OCYIEeCTBJICHHUSA

Oﬁpa3OBaTeJII)HOFO nmponoecca mo IMCuMIlJinHe
CocraB MaTepuantbHO-TEXHUUECKON 0a3bl MpecTaBieH B Tadnmie 12.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUYECKOU 0a3bl

Howmep aynutopun

Ne n/mn HanmeHnoBaHue cocTaBHOM 4acTH MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu

HEOOXOAMMOCTH)

JlexunonHas aynuropus

MynpTrMennitHas JEKIMOHHAS ayIUTOPHUS

10. doHa OLEHOYHBIX CPEACTB AJIsA MPOBEAeHUS MPOMEKYTOYHOM aTTeCTAINU
o0y4aromuxcs no JMCHMILIMHE

10.1. CocraB QoHaa OLIEHOYHBIX CPEACTB NpUBEAEH B Tabaue 13
Tabmuua 13 - CoctaB (poH1a OLEHOUHBIX CPEICTB JUIS IPOMEKYTOUHON aTTeCTalluu

Bun npomexyTo4HON aTTecTaluu [IpuMepHBIl TEpeUYEeHb OLEHOYHBIX
CPEICTB

OKk3aMeH Cnucok BOIIPOCOB K 3K3aMCHY

10.2. TlepeueHb KOMIIETEHIIUM, OTHOCSIIMXCS K OUCLUMIUIMHE, W 3Tanbl UX (OPMHPOBAHUS B
IpoIecCe OCBOEHUSI 00pa30BaTENbHOI MPOrpaMMbl IPUBEAEHBI B Tabnuie 14.

Tabmuna 14 — IlepeyeHp KOMIETEHLIMH C yKa3aHHMEM 3TaloB UX (OPMUPOBAHMSA B IpoLEcce
OCBOEHHS 00pa30BaTENIbHOI MPOrpaMMBbl

Otansl popMUpPOBaHUS KOMIIETEHLUH 110

Howmep cemectpa
JTUCIUTITMHAM/TIPAaKTUKaM B Tiporiecce ocBoeHust OI1
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I1K-1

CJIOZKHOCTH B COCTaBC KOJIJICKTHBa»

«CMOCOOHOCTh TMPUHUMATh YYacTHE B HWHXKEHEPHBIX pa3paboTKax CpelHero ypOBHS

4 OCHOBBI IPOEKTUPOBAHUSI TPOTYKIIMH
[TpousBoacTBeHHAs MpPaKTHKa o MOJTy4YEHUIO

4 mpoeCCHOHaIBHBIX YMEHHUH M OmblTa NpodhecCHOHATBHON
JIESITENIbHOCTU

5 [TpoMbllIeHHAs: SKOJIOTHS

6 [TpoexTHpoBaHKE CHCTEM KOHTPOJIS BLJIETa30BBIX BEIOPOCOB

6 [TpomblIIIIEHHAS YKOIOTHS

7 ITpoexTupoBaHue CUCTEM OYUCTKHU CTOYHBIX BOJL

[1K-18 «roTOBHOCTH OCYLIECTBIATH IMPOBEPKH OE€30MaCHOIO COCTOSHHUS OOBEKTOB Ppa3IUYHOIO
Ha3HAuYeHMs, y4acTBOBAaTh B SKCIEPTH3aX MX OE€30MIaCHOCTH, PEriIaMEHTUPOBAHHBIX JEHCTBYIOIIUM
3aKoHOIaTenbCTBOM Poccuiickont @enepanymy

6 Hanzop u konTpoiis B chepe 6e3omacHOCTH

7 IIpoekTUpOBaHKHE CUCTEM OYMCTKH CTOYHBIX BOJ

10.3. B kaudecTBe KpUTEpHEB OIICHKH YPOBHS C(HPOPMHPOBAHHOCTH (OCBOEHUS) y OOydarOIIUXCS
KOMITETEHIIMH MPUMEHSETCS [IKaJla MOTyJIbHO—PEUTHHIOBOI CHCTEMBl YHHBepcHTeTa. B Tabmmie
15 mnpencraBnena 100—OamnpHas W 4-0ayuibHas IIKaJbl JUIS  OIEHKH C(HOPMHUPOBAHHOCTH

KOMIIETEHIINH.
Tabnuma 15 —Kpurepuu onieHk# ypoBHS cOPMUPOBAHHOCTH KOMITETEHITHIA
OrieHKa KOMITETEHIAN
100- .
4-GatbHas XapakTeprcTrka chOpMUPOBAHHBIX KOMITCTCHITUIA
OayuTpHAasI
IKana
IIKana
- oOyyarommuiics TJIyOOKO M BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;
- YBEPEHHO, IOTUYHO, TIOCIEIOBATETIHFHO U TPAMOTHO €r0 M3J1araer;
«OTIaHOy | - OTMMPAsCh HA 3HAHWA OCHOBHOW H JOMOIHUTEIBHOW JHTEPATYpHI,
85 <K< 100 «GauTcHoy | TECHO TPUBSI3BIBACT YCBOCHHBIC HAYUHBIC TONOKCHH C MIPAKTHYECKOM
JIESITeIIbHOCTHIO HATIPABIICHWS,
- yMeJIo 00OCHOBBIBAET U apIYMEHTHPYET BBIIBUTAEMBIC UM UJICH;
- JIeNaeT BBIBOBI U 0000IICHHUS,;
- CBOOOJIHO BJIaJIeET CUCTEMOM CIEIMATN3UPOBAHHBIX MMOHSITHIA.
- O0yYaroNIMiACs TBEPJO YCBOWJI POTPAMMHBIN MaTepHai, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONHpasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTyphI;
«opomo» | - HE JIONYCKaeT CYIMECTBEHHBIX HETOYHOCTEH;
70<K<84 @aqreHoy | - YBA3PIBACT YCBOCHHbBIC 3HAHMA C MPAKTHYECKON JIEATETbHOCTHIO
HaTpaBJICHHS,
- APTYMEHTHPYET HayJIHBIC TTOJIOKEHHUS;
- JIeJIaeT BLIBOJBI U 00OOIIEHNS;
- BJIQJICET CUCTEMOH CIICIUATM3UPOBAHHBIX TTOHSITHH.
- oOyuaronuiicss YCBOMII TOJIBKO OCHOBHOW MPOTpaMMHBIA MaTepua,
M0 CYIIECTBY W3JIaraeT €ro, ONMHUpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPaATYPHI;
«YJIOBIIETBO- | - JIOMYCKAaeT HECYIIECTBEHHBIC OMMNOKH U HETOYHOCTH;
55< K< 69 PUTENBHO» | - HWCHBITHIBACT 3aTPYAHEHUS B MPAKTUYECKOM TMPHUMEHEHUU 3HAHUMN
«GauTe€HO» | HAIIPABJICHUS;
- cnabo apryMeHTHpYyeT HayIHbIE TIOJI0KECHHUS,
- 3aTpyAHsETCS B (DOPMYTUPOBAHUH BBHIBOJIOB U 000OIIICHMIA;
- YACTUYHO BJIAJICET CUCTEMON CIEMATU3UPOBAHHBIX MTOHSATHIA.
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- oOyyaromuiics He yCBOWJI 3HAYUTEIbHOM YacTH HPOTPaMMHOTO

MaTepuana;

(HEYJIOBIIETBO | -  JIOMYCKAeT CYyLIECTBEHHbIE OIMMOKM W  HETOYHOCTH TpHU
PUTEIBHO» | pACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIpPaBICHHUH;

«HE 3aUTE€HO)» | - MCIIBITBIBAET TPYJHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHU;

- HE MOKET apryMEHTUPOBATh HAyYHBIE IOJI0KEHNUS;

- He (hOpMYIIUPYET BHIBOJOB M 0000IICHUH.

10.4. TumoBble KOHTPOJBHBIC 3aJaHUS WJIM HHBIC MAaTCPHAIIBI:
1. Bonpocsl (3amaun) ais 9k3ameHa (tadsmma 16)

Tabmuma 16 — Borpocsr (3a1aun) u1st 9K3aMeHa

Ne /0

[lepeuens BorpocoB (3a1a4) AJis SK3aMEHa

1

O61as xapakTepucTrKa 3arpsisHeHus ruapochepsl. Microunuku 3arps3HeHus..

2

Knaccugukanms ctounbix Boa. Bunsl 3arps3nenus. Kinaccudukanms npumeceid B
CTOYHBIX BOZAX IO (PM3MUYECKUM, XUMHUUECKIUM, OMOJIOTHYECKUM U (ha30IUCTICPCHBIM
IIPU3HAKaM.

XapakTepucTHKa BOJONOTPEOIEHHUS U BOAOOTBEICHUS IPOMBIIICHHBIX ITPEANPUSITUH.
CucteMbl 000pPOTHOTO BOJOCHA0KEHHSI TPOMBIIIIEHHBIX NPEIIPUATHH.

O61ua;1 XapaKTCPHUCTHUKAa METOAOB OYUCTKH CTOYHBIX BO.

MexaHu4yecKre METO/Ibl OUUCTKH CTOYHBIX BOJ (OTCTOMHUKH, (PUIBTPBHI,
THIPOIMKIIOHBL,. XapaKTePUCTUKA OCHOBHOT'O IIPUMEHSEMOT0 000PY/I0BaHHS,
MIPUHIINI JCWCTBHSI, KOHCTPYKTHBHBIE AJIEMEHTHI, 3P PeKTUBHOCTH padboThI. [IprMepsl.

OU3UKO-XUMHUECKHE METO/IbI OYUCTKH CTOYHBIX BOJI (KOATYIISIHS U (IIOKYJISIIHS,
draoranus, ancopOuusi, MOHHBII 00MeH). OO0Iast XapaKTepUCTHUKA MTPOLIECCOB,
(baKTOpPBI, BIUAIONIKE HA MTPOIECCHI OUUCTKH. XapaKTePUCTUKA OCHOBHOTO
MIPUMEHSIEMOro 000pyIOBaHUS, TPUHIHIT JEHCTBUS, KOHCTPYKTHUBHBIE 3JIEMEHTHI,
3¢ dexTUBHOCTD paboThL. [IprmMepsl.

XUMHUYECKHE METO/Ibl OUUCTKU CTOYHBIX BOJ (HEHTpanu3alus, 030HUPOBaHHUE,
XJIOpUPOBAHUE, YAAJIEHNE HOHOB TSKENbIX MeTajioB). OOI1ast XapakTepucTHKa
MIPOLIECCOB, (haKTOPHbI, BIUSIOLINE Ha IPOLECCHl OUMCTKH. XapaKTEepUCTHKA OCHOBHOTO
MIPUMEHSEMOr0 000PYAOBAHNUS, IPUHIUI JIEHCTBUSI, KOHCTPYKTUBHBIE 3JIEMEHTHI,
a¢¢dexTuBHOCTH padoThl. [Iprumepsl.

Bronormueckas ouncTka cToYHbIX BojA. OCHOBBI OMOeCTpYKIIUH. MeTo bl
OMOJIOTUYECKON OYMCTKU — €CTECTBEHHBIE U HCKycCTBEHHbIE. O01ast XapaKTepucTHKa
IIPOLIECCOB, (PAKTOPHI, BIUIOIINE HA IPOLECCHl OYMCTKU. XapaKTepPUCTHKA OCHOBHOTO
MIPUMEHSIEMOro 000pyJOBaHUS, TPUHIHIT JEWCTBUS, KOHCTPYKTHUBHBIE 3JIEMEHTHI,

s pexTUBHOCTD PaboThL. [IprMepsl

I[OO‘II/ICTKa CTOYHBIX BO/I. O6C333.pa)KI/IBaHI/IC OYHIIICHHBIX CTOYHBIX BOJ

10

PeKynepauHﬂ AKTHUBHOTI'O MJia.

2. Borpocst (3amaun) st 3adeta / quddepeniimpoBannoro 3adera (tadbauima 17)
Ta6nuua 17 — Borpocsr (3amaun) ai1st 3auera / nud@. 3auera

No /1t

[Mepeuens BompocoB (3amay) s 3aueta / quddepeHnrpoBanHoOro 3a4yera

Y4eOHbIM ITaHOM HE MPETYCMOTPEHO
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3. Tembl W 3amaHuWe Ui BBIMOJHEHUS KypCOBOH pPa0OThI / BBHIMOJHEHHS KYPCOBOTO TMPOEKTA
(Tabimura 18)

Tabmuua 18 — [lpumMepHbIii mepedeHb TEM Jis BBIIOJIHEHUS KypCOBOH paboThl / BBIMOIHCHHS

KYpPCOBOI'O IPOEKTa

[TpumepHBIii IepeYeHb TEM JUIsl BHITIOJIHEHHS KypCOBOW paOoThI / BBHITIOIHEHUS
KYpCOBOTO ITPOEKTa

Ne i/t

VY4eOHBIM IJIAHOM HE IIPEYCMOTPEHO

4. Borpocsl AJ1s POBEACHHS ITPOMEKYTOYHOM aTTECTalluH MPH TeCTHpOoBaHuHK (Tabmuia 19)

Tabmuna 19 — [IpumepHBIi epedeHb BOIPOCOB JIJIsl TECTOB

Ne i/m IIpumepHsIi IEpedeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

5. KoHTpobHbIE ¥ IPaKTHYECKUE 3a1aun / 3aganus mo qucuuiuiiae (tadauma 20)
Tab6nuua 20 — [TpumepHsIii epedeHb KOHTPOJILHBIX U MPAKTHYSCKUX 33/1a4 / 3a1aHui

Ne /it [TpumepHBIii IepedeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3a1aHuii

He npenycmorpeno

10.5. Meronuueckue Marepualibl, ONpPEENAIONINE NPOLEAYPbl OILEHWBAaHUS 3HAHUM, yMEHUH,
HABBIKOB M / WJIM OMBITA JESATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tarbl POPMUPOBAHHUS KOMITETCHITHI,
conepxarcs B [lonoxennax «O TeKyleM KOHTPOJIE YCIEBAEMOCTH M IIPOMEXKYTOUHON aTTECTallH
crynentoB ['YAII, oOydarommxcs mo mporpammaMm BbIciiero oOpaszoBanusi» u «O MOIYIBHO-
PEUTHHIOBOM cHCTEME OLICHKH KayecTBa yueOHOI paboTsl cTy1eHTOB B ['Y Al».

11. Meroanueckue yKa3aHusl JJ1s1 00y4alOUIUXCS M0 OCBOCHUIO UCIIUIINHBI

[{enpr0 TUCHMIUIMHBL SBISETCS — NOJTY4YE€HUE CTYAEHTaMHU HEOOXOIMMBIX 3HAHUHM, yMEHUN U
HaBBIKOB B OOJIACTM HMHXKEHEPHOIO MOJX0/a K PELICHHI0 33/a4 MO MPOEKTUPOBAHHUIO CHCTEM
BOJIOTNOATOTOBKU M BOJAOOYHCTKH, PAIIMOHATIBHOMY BBIOOPY MPOIIECCOB OYUCTKH.

B pesynbrare M3ydeHus QUCLUIUIMHBI CTYACHT JOJDKEH YMETh AHAJIM3UPOBAaTh OCHOBHBIC
MOKa3aTeNId KauyecTBa MPUPOAHBIX M CTOYHBIX BOJ, CO3[aBaTh CTPYKTYpHbIE M (DYHKIMOHAIbHbIE
CXEMBbl CHCTEM BOJIOOYMCTKM M BOJOIOATOTOBKM HA OCHOBAaHMM aHalu3a [apamMeTpoB
TEXHOJIOTMYECKUX MPOILIECCOB BOJOOYMCTKH M BOJIOMOATOTOBKH, PAIllMOHAIBHO BbIOMPAaTh METO/bI
U CpEeICTBAa OUYMCTKU BOJIbI OT NMpUMECEH pa3HON MPUPOJIbI, pa3pabaTbiBaTh 3aKOHUEHHBIE CHCTEMBI
BOJIOTIOJATOTOBKH M BOJIOOYUCTKH.

Metoanueckue yKazaHus 1JI 00y4alOIMXCH 10 OCBOCHMIO JIEKIIMOHHOT0 MaTepuaJia

OCHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOIO Marepuala — JIOTUYECKH CTPOUHOE, CHUCTEMHOE,
riyOoOKoe U SICHOEe M3JIOKEeHHEe yuyeOHoro martepuana. HaznaueHue coBpeMEHHOM JIEKIIMU B paMKax
JTUCHUIUIMHBL HE B TOM, YTOOBI TMOJYYUTh BCHO HHPOpPMAIMIO 1O TEeME, a B OCBOCHHH
(dbyHIaMEHTATBHBIX TTPOOJIEM JUCIUIUIMHBI, METOI0B HAYYHOTO TTO3HAHUS, HOBEUIITUX JOCTHIKEHUHN
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Hay4HOM  Mblcid. B ydeGHOM  mporecce  JeKIMS — BBIIOJIHSET — METOJOJOTMYECKYIO,
OpPraHM3alMOHHYI0 M MHPOPMAIMOHHYI0 (YHKIMH. JIeKlus pacKpblBaeT MOHSITUHHBINA ammapar
KOHKpPETHON 00JacTH 3HaHufA, €€ NpoOJIeMbl, JA€T ILEJIbHOE NPEICTABIECHUE O JAUCUUIUIMHE,
[TOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCLUILUIMHAMH.

[InannpyeMble pe3yJIbTaThl IPH OCBOSHUH 00YYaIOIIUMCS JCKIIMOHHOTO MaTepHraa;

— TIOJIyYCHHE COBPEMCHHBIX, IICIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
ONpeIeIIIeTCs 1EIEBON YCTAaHOBKOM K KaXK/10M KOHKPETHOM TEME;

—  TIOJIyYCHHE OIbITa TBOPUYECKOM PaOOTHI COBMECTHO C MpEIoaaBaTeIeM;

— pa3BuTHE  NPOGECCHOHAILHO—ICTOBBIX  KayecTB, JIIOOBU K  TNpeAMETy H
CaMOCTOSATEILHOTO TBOPYECKOTO MBIIIICHHS.

— TIOsIBIIHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIIHHON pa0oTHI,

— TIOJIyYCHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O IIPOTHO3E
WX pa3BUTHs Ha ONFKalIIMe TObL;

— HayuydTCid METOJUYECKH 0OpabaThiBaTh Marepuan (BBIACIATH TJIaBHbIE MBICIH H
MIOJIO’KEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPSITh UX B PA3IMYHBIX (HOPMYITUPOBKAX);

—  TIOJIyY€HHE TOYHOTO MTOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHA.

JlekiMOHHBI ~ MaTepuaal  MOXXET  CONPOBOXKAAThCA  JACMOHCTpAaIlMedl  ClaijioB U
WCIIONB30BAHUEM  Pa3JaTOYHOTO MaTephalia TpH MPOBEICHUH KOPOTKHUX JIUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJEIBHBIX TEMATHK TI0 JTUCITUTUIHHE.

CTpyKTypa IpeaoCTaBICHHUS JISKIIMOHHOI0 MaTepraia:

—  @opMyJIHMpOBaHUE TEMBI, LIEJIEH U 3a]a4
— H3noxenue matepuana
— BpIBOABI 1 3aKIIFOYEHHE.

Mertoanuyeckue YyKa3aHusi Ui O0y4alOIIMXCSl IO MPOXOXKICHHI NPAKTHYECKUX
3aHSATHI

[IpakTHueckoe 3aHATHE SIBISETCS OJHOW M3 OCHOBHBIX (OpPM OpraHu3aluu y4eOHOTO
rpoliecca, 3aKJIIOYAIONICHCs B BBIMIOJHEHUHA OOYYAIOIIMMHKCS TOJ] PYKOBOJICTBOM IPENOIaBaTes
KOMILJIEKCa YYEeOHBIX 3aJaHuil C IeJbI0 YCBOCHMS HAyYHO-TEOPETUYECKUX OCHOB Y4YEOHOMU
JTUCIUTUTMHBI, TPUOOPETEHUST YMEHUIN M HABBIKOB, OIBITA TBOPUYECKOM IEATETLHOCTH.

[lenmpr0 MPaKTUYECKOTO 3aHATUS JJIT OOYYaIOIIEToCs SBJISIETCS TMPUBHUTHE OO0YyYaromiemcs
YMEHUH ¥ HaBBIKOB PAKTUYECKOW JEATEIbHOCTU MO U3y4aeMOM TUCIUILIMHE.

[Tnanupyembie pe3ynbTaThl TP OCBOCHUU 00YYAIOIIEMCS IPAKTHYECKUX 3aHSATHIA:

— 3aKpervieHue, yrayOJeHue, pacliupeHue U JeTanu3allds 3HAaHUW TpU  PEHICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  TIO3HABATEIIBHBIX  CIOCOOHOCTEH, CaMOCTOSITEJIBHOCTH  MBIIIUICHUS,
TBOPYECKOW aKTUBHOCTH;

— OBIQJICHWE HOBBIMH METOJAaMU W METOJUKAMHU H3y4eHHUS KOHKPETHOW ydeOHOU
JUCLMITIIAHEL

— BBIpaOOTKA CHOCOOHOCTH  JIOTMUECKOTO OCMBICTICHHMS TOJTYYSHHBIX  3HAHWHA IS
BBITIOJTHEHUS 3aaHHI;

— ofecreueHre palMoOHAIBHOTO COYETaHHsS KOJUIGKTMBHOM M WMHIUBUAYAIBHOH (Qopm
oOydJeHwUsI.

DyHKIIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJbHAs,
—  pa3BUBaroIIas;
—  BOCIHTATEIIbHAS.
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[To xapakTepy BBIMOJHAEMBIX OOYYAIOIIMMCS 33JaHUi 0 MPAKTUUYSCKUM 3aHITHSIM
MOJIpa3IeNIAI0TCS Ha:

—  O3HAaKOMHTEJIbHBIC, MIPOBOMMbBIC C IIEIbI0 3aKPEIUICHHS U KOHKPETU3AIUU H3YYECHHOTO
TEOPETHYECKOTO MaTepuala,

— aHAJIMTHYECKHE, CTaBSIIME CBOCH IEIbI0 MOJydeHHE HOBOW HH(OpMAIMU HAa OCHOBE
(hopManM30BaHHBIX METOJIOB;

— TBOpPYECKHE, CBSI3aHHBIC C MOJYYCHHEM HOBOW HH(MOPMAIMH IYyTEM CaMOCTOSITEIbHO

BBIOPAHHBIX MOJIXO/I0B K PEIICHUIO 33j1au.
@opMBI OpraHu3alUy IPAKTUYECKUX 3aHATUH OIPENEISAIOTCS B COOTBETCTBUU  CO

crenupUUecKuMu OCOOEHHOCTAMU Y4YeOHON AMCUMIUIMHBI M LeiasiMu o0ydyeHus. OHHU MOTyT
MIPOBOJIUTHCS:

— B MHTEPaKTUBHOH (opMe (pelieHne CUTYallMOHHbIX 3a/1a4, 3aHATHS 110 MOJICIIMPOBAHUIO
pEaIbHBIX YCIIOBMM, JEJIOBbIE MWIPbl, WIPOBOE IPOEKTHUPOBAHHWE, HMUTALMOHHBIE 3aHSTHUA,
BBIC3JIHBIC 3aHATUS B OpraHu3aluu (MpeanpusTus), AenoBas ydeOHas uWrpa, poyieBas WHrpa,
TICUXOJIOTUYECKUI TPEHUHT, KEIiC, MO3TOBOM IITYPM, IPYIIOBLIE TUCKYCCUH);

— B HE WHTEPAKTHBHOW (opme (BBINOIHEHHE YNPAKHEHH, PELICHHWE TUIOBBIX 3ajad,
pellIeHre CUTYallMOHHBIX 3a/1a4 U JJPYToe).
Mertoauka npoBeeHNs IPAKTUUYECKOrO 3aHATHS MOXKET OBbITh Pa3IMYHOMN, IPU 3TOM Ba)KHO

JOCTHUKCHHUEC O6IH€I>'I OCI JTUCHUITIIMHBI.

TpeGoBaHus K NPpOBeJeHUI0 NPAKTHYECKUX 3AHATHH

JI1s IpOXOXKIAEHUS Kypca IPAKTUYECKUX 3aHATUN CTYIEHT JOJKEH:

- 3HAKOMUTBCS € IUIAHOM IIPOBEIECHUS Ka)KI0T0 3aHATHUS,

- mepell KaXIbIM 3aHIATHEM H3ydaThb TEOPETUYECKUH Marepuan, HEOOXOAMMBIA s
BBINOJIHEHUS NPEAYCMOTPEHHBIX IUIAaHOM 3aJaHMui, aHAJIM3UPOBaTh HCCIENyeMble MNpoOJIEeMbl U
TOTOBHUTH BOIPOCHI 1O TEME 3aHATUA,

- B YCTaHOBJICHHBIC CPOKM BBINIOJHATh WHAWBHUIYaJIbHBIE IPAKTUYECKUE 3aJaHUSA U
y4acTBOBATh B JIUCKYCCUAX U KOJUIEKTUBHOM PEIICHUH ITOCTaBICHHBIX 3a1a4,

- CI€I0BaTh XOAY YIPABIIEMOW JUCKYCCUU U YKa3aHUAM IIPETIOAABATEIS.

MeToauyeckne yka3aHusi Uil OOYyYAIOIIMXCA MO MPOXOXKIEHHIO CAMOCTOSITEILHOI
padoThI

B xone BbIMOMHEHUST CaMOCTOSATENBHOW PaOOThI, OOyUYaIOIIUNCS BBITIOIHAET PabOTy IO
3aJJaHUI0 W TP METOIAMYECKOM pPYKOBOJICTBE IMperojaaBareis, HO 0e3 ero HernocpeACTBEHHOTO
y4acTus.

Jnsa oOydaromuxcst 1o 3a049HOM (opMe O0OydeHHs, caMOCTOsITeTbHas pabdoTa MOMKET
BKJIFOYATh B CeOsI KOHTPOJIbHYIO PaboTy.

B mpoliecce BBIMOTHEHHS] CaMOCTOSITENBHONM paboThl, y oOydaromerocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PabOYero BPEMEHH, KOTOPOE MO3BOJIIET UM Pa3BUBaThb YMEHUS U
HaBBIKH B YCBOCHHH M CHCTEMAaTH3AIMK MTPHOOPETAEMBIX 3HAHUH, 0O0ECIICUNBAET BHICOKUN YPOBEHB
YCIIEBAEMOCTH B MEPHO OOYICHHsI, TOMOTAET MOJYYUTh HABBIKK TOBBIIIEHUS TPOGECCHOHATBHOTO
YpOBHSI.

MeroauueckuMu ~ MaTepuaiamMH,  HaIlpaBJISIONAMU CaMOCTOSATENbHYIO paboty
00yJarOIIMXCS SBIISTFOTCSI:

—  y4eOHO-METOJNYECKHI MaTepua 1Mo AUCIUILINHE;

—  METOAMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJBHBIX padoT (s 00ydaromuxcs 1o
32049HOI Qopme 00ydeHUs).
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MeToanuyeckue YyKazaHWsl sl O0y4arlOIUXCSl IO TMPOXOKIECHUI0 TPOMEKYTOYHOI
arrecTaumu

[IpomexxyTouHas aTTecTalus oOyyaronuxcs npeaycMaTpuBaeT OLICHBaHUE
MIPOMEKYTOUHBIX U OKOHYATEILHBIX PE3yNbTaTOB OOyueHUs 1o aucrumuinHe. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (opMa OIEHKH 3HAHUM, MOIYYEHHBIX OOYUYaIOIUMCS B MPOIECCe M3YUICHUS
BCE TUCITUILTUHBI WK €€ YaCTH, HABBIKOB CAMOCTOSTEIBHON PadOThI, CHOCOOHOCTH MPUMEHSTh UX
JUISL pELIECHUs MPaKTUYECKUX 3aJad. OK3aMeH, Kak [paBWiIO, IPOBOJUTCA B IEPUOI
9K3aMEHAllMOHHOM CECCHMM M 3aBEpLIACTCS ATTECTAlMOHHOM OLEHKOM «OTIMYHO», «XOPOLIOY,
«YIOBIJIETBOPUTEIIBHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IMpU TNPOBEICHUM NPOMEKYTOUHOW aTTECTAlMd OCYILECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonmoxkenuit «O TekylleM KOHTpOJE YCHEBAaeMOCTH H
MIPOMEKYTOUHOM arrectanuu  cryaeHToB [YAIIL, oOywarommuxcss 1o mporpaMmam  BBICIIETO
oOpazoBanus» u «O MOAYIbHO-PEUTHHIOBONM CHCTEME OLIGHKH KayecTBa Y4eOHOW pPaboThI
ctyneHToB B ['Y Al».



JIucT BHECEeHUsI U3MEHEHUH B pabovylo Mporpammy JTUCHUTIIMHBI

21

Jlata BHECeHUs

. Jlata u Ne
W3MEHEHUH U
. . . MPOTOKOJIA Ilommwuce u.o

JOTIOJTHEHUH. ConepxaHre U3MEHEHHH U JOTIOTHEHUH .

3acemaHus 3aB. Kadempoi
IToanuce BHECHIETO
Kadeapsl
W3MEHEHUS
24.06.2021r. Buenpenue npakTruueckoii moJroToBKu B 23.06.2021r.

AUCHUIIIIUHY

Ne 03-06/2021

E.A. ®ponosa






