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AHHOTaNus

Hucuunnmuna  «lIpoexkTupoBaHWe CcHCTEM OYHCTKHM CTOYHBIX BOJ» BXOJUT B
o0pa3oBaTeNpHYI0 TPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBieHuto moarotoBku/ crnenuambHocTH  20.03.01  «TexHocdhepHas 06e30macCHOCTHY
HanpaBJeHHOCTU <« HXkeHepHas 3amura OKpYXarllel cpeabD». JUCHUIIMHA peanu3yercs
kadeapoi «NeSy.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-7 «CnocobeH mnpuHUMaTh y4yacTHE€ B HWH)KEHEPHBIX pPa3pabOTKax MPOEKTOB
MPOU3BOJICTBA U OUHUCTHBIX COOPY>KEHHI»

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KpPYI BOIIPOCOB, CBS3aHHBIX C CHCTEMaMu
OYMCTKHU CTOYHBIX BO/I.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro Ipoliecca: JICKINH, 1abopaTopHbIe paboThI, CAMOCTOSITENIbHAS PaboTa CTyIeHTA.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUIUME BHUABI KOHTPOJIS: TEKYIIHi
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTECTAIUs B (hOpMe IK3aMEHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yueHUs O JUCHUILTUHE KPYCCKUM ».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUCHUS MO AUCIUILINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Ienp mpenonaBanus qUCHUIUIMHBI «[IpoekTHpoBaHWE CHCTEM OYUCTKH CTOYHBIX BOMIY -
HAy4YUTh CTYJCHTOB HWHXXCHEPHOMY ITOAXOAY K PEIICHUIO 3aJa4 MPOCKTHPOBAHUS CHCTEM
BOJIONOJITOTOBKH ¥ BOJOOYHCTKH, PAIIMOHAIBHOMY BBIOOPY MPOILIECCOB BOIOMOJITOTOBKH U
BOJOOYHMCTKH, CHUCTEMHOMY IIOAXOAY IPHU BBIOOPE W TMPOCKTUPOBAHMM KaK OTACIIBHBIX
DJIIEMEHTOB, TaK W CHUCTEM, MO3BOJISIIONIMX JOCTUTHYTH TPeOyeMOro KayecTBa BOJbBI JUIS
noTpeOuTene.

1.2. JluciuruiiHa BXOAUT B  COCTaB  4YacTH, (HOPMHUPYEMOH  y4aCTHHKAMU
00pa3oBaTelIbHBIX OTHOIICHH, 00pa30BaTEIIbHOIN MpOrpaMMbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETCHIIMSIMU WJTH WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS
Kon n
Kareropus (rpymnmna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHIKEHHUS
KOMIIETEHIINT HAHMCHOBATHE KOMIIETEHIIUU
KOMIIETEHIINH
[1K-7.3.2 3HaTh COBpEMEHHbBIE TEXHUYECKUE U
TEXHOJIOTMYECKUE PEIICHUS] CO3/IaHMS
IIPOU3BOJICTBEHHBIX CUCTEM U COOPY>KEHUN
OUHCTKU CTOYHBIX BOJL
ITIK-7.Y.1 ymeTh BBIABIATH U aHAJIN3UPOBATh
ITIK-7 Cnocoben [IPEUMYIIECTBA U HEJOCTATKU BapUAHTOB
IIPUHUMATD Y4acCTHE | POEKTHBIX PEIICHUM, OLIEHUBATh PUCKH,
B MH)XEHEPHBIX CBSI3aHHBIE C pealn3annen IpoeKTa
[Tpodeccruonanbhble | pazpaboTkax ITIK-7.B.1 Bnaners HaBbIKaMH MCIIOIb30BaHU
KOMIIETCHIINH IIPOEKTOB COBPEMEHHBIX HH(POPMAITIOHHO-
IIPOU3BOJICTBA U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCIIE
OYHCTHBIX IIPOrpaMMHOT0 o0ecreueHus, HE0OX0AUMOTO st
COOPYKEHUMU IIPOECKTUPOBAHUS IIPOU3BOJACTBEHHBIX CUCTEM U
COOPYKEHHMM OYUCTKH CTOYHBIX BOJL
I1K-7.B.2 BnageTh HaBBIKAMU BBIIOJIHEHUS
HEOOXO/IMMBIX pacueToB, MOATBEPKIAFOIINX
ITOKA3aTeNH, YCTAHOBJICHHBIE TEXHUYECKUM
3aJJaHuEM

- «XUMUAY;
- «Du3mKay;

- «DKOIOTHAY;

2. Mecro nuctutuinHbL B cTpykType OI1
JucuunimHa MokeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX JUCUUTUINH:

- «[IpombINIIEHHAS YKOIOT U,
- «[Iponeccsl 1 anmaparsl 3alIUTHl OKPY>KAIOIIEN CPEb»;
- «[Ipon3BOACTBEHHAS MPAKTUKA.

3HaHwus,

IMOJIYYCHHBIC IIpWU H3YUCHUH MaTcpuajia )IaHHOfI JAUCHUIIIIMHBI,

HMCIOT KakK

CaMOCTOSTENIbHOE 3HAYECHHE, TaK M UCIIOIb3YIOTCS PU U3YYEHUHN APYTUX JUCHUTIINH:

- «[IpoekTpoBaHNE CUCTEM KOHTPOJIS U YIIPABIECHUS BOJIOOYNCTKOW,;

- «[IpenaumioMHas TpakTHUKA;




- «[ToaroToBKa BBITYCKHON KBATH(UKAIIMOHHON PaOOTHI.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mIEM O0BEeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYAO0EMKOCTH 110 CEMeCTpaMm) IPEACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

Ex3

IIpumedanue: xaHaUAATCKHI YK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI Jlekinn 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 7
Pasznea 1. MeToasl BOOZOIOATOTOBKHU 2 9

MIPUPOJHBIX BO.

Paznea 2. MeToasl OUUCTKH 2 8 9
MIPUPOIHBIX BOJ

Paznen 3. Ctounbie BOABI, 0OIIas 2 9
XapaKTePUCTHKA U KIacCUPUKAIUS

Paznen 4. Mexannueckas OUUCTKA 2 4 9
CTOYHBIX BOJ.

Pazpea 5. buonornueckast o4ncTKa 2 9
CTOYHBIX BOJ

Pa3nen 6. OGpaboTka 0caakoB 2 9
CTOYHBIX BOJI

Pa3nen 7. 'myOokasi TooYuCTKa U 2 5 9




O6€333pa)KI/IBaHI/Ie CTOYHBIX BOJ.

Paznen 8. OcCHOBHbIE TNPUHIUIBI 3 11

IIPOCKTUPOBAHUA
CTOYHBIX BOJ.

CUCTEM O4YHCTKH

Hroro B cemectpe:

17 17 74

Uroro: 17 0 17 0 74
[IpakTuyeckas IOATOTOBKA 3aKJIIOYAETCS B  HENOCPEACTBEHHOM  BBIIOJIHEHHU
OOyYaroIUMHUCS  ONpPEAENEHHBIX  TPYAOBBIX  (DYHKIMH,  CBA3AHHBIX €  Oy;aylnen

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Paznea 1

MeToabl BOZONOATOTOBKHA MPUPOIHBIX BOJ.
Bona, xnaccudukanus TpPUPOIHBIX BOJ, OpraHM3allyds Bojo3adopa U3

MOBEPXHOCTHBIX W  IMOA3EMHBIX  HCTOYHUKOB KOMITOHOBKa  CHCTEM
BOJOMOATOTOBKU. [IpoMmbllisieHHass BOJOMOATOTOBKA, MHUThEBas BOJAA, BOJA
pacacoBaHHasi, TPOMBILUIEHHAs BOJA. 3amaun  BOJOMOATOTOBKH B
BaBHCUMOCTH OT Ha3zHadeHusi Bojnbl. Kiaccudukanus mpumeceid  BOABI IO
Kynsckomy (mo  pasmepy 4actun  npumecu). OCHOBHBIE — METOJBI
BOJOMOJATOTOBKM B 3aBHCHUMOCTH OT cocTaBa mpumeceil. TpeGoBanus k
BO/I03a00pHBIM COOPYKECHHSIM, UX cocTaB. CriocoObl oOecrieueHus HaIe)KHOM
pKCIUTyaTali. Bomo3abop moa3eMHbIX BoA. TpeOoBaHHS K KOHCTPYKIIMH H
PKCIUTyaTalli CKBAXHH U KoJo eB. KoMmoHoBKa cucteM Boo3abdopa.

Pazpen 2

MeToabl O4MCTKH NPUPOIHBIX BO.

MeTtonbl TpPEeaBAPUTEIIBHON OYUCTKH BOJIbBI, METOAbl PEAreHTHON U
0e3peareHTHOW OYUCTKH BOJBL. OunMCTKa BOABI OT PAaCTBOPEHHBIX Ta30B,
METOABbl O00ECCONMBAHUS W ONPECHEHHS, MOJYYCHHE CBEPXUYHCTOW BOJBIL.
OuncTka NpuUpOIHON BOJBI OT B3BECEH M MEXaHMYECKUX Npumeceid. Ouncrka
MPUPOJHON BOJABI OT IUIAHKTOHA, MUKPO(IIOPHI U MUKpPOGhAYHBI TTPUPOTHOM
BOJABI, MHUKPO(UIbTpalMs BOABI, OTCTOMHUKH, OCBETIUTENH, MECKOJIOBKH.
PearentHbie Metomsl ouncTkH Bonbl. Koarymsanus, (U3HMKO-XUMHUYECKHE
MIPUHIUTIBI KOaryJsilui, BBIOOD KOaryJsiHTa, brokymsms,
anekTpokoarymsiiusi.  OOpaboTka  TPUPOAHOW  BOABI  OKHUCIUTEISIM:
XJIOpUpOBaHHe, O30HHpoBaHME. JlesmHbeKkuus BOABL. AdJpPHUpOBaHHE U
nea’pupoBanue  Boabl. OuuCTKa BOABI OT  PAacCTBOPEHHBIX  Ta30B.
Ob6e3xene3uBanue, JAEMaHTaHAIMs, yAaleHHEe (Topa W IPYrHX MTpHUMeEceH.
bespearentnas ounctka Boabl. MoHHBI 0OMEH. YMsArdeHUE BOJBI MOHHBIM
obMeHnoMm. ObecconrBaHue W ONMPECHEHHE BOJABI MOHHBIM 0OMeHOM. oHHBIE
buneTpel. AacopOmusi nmpumeceid. AcopOeHThl, OWIBTPHI OYUCTKHA BOJBI C
MpUMEHEHHEeM aacopOeHTOB. CXeMbl TMOJTYYCHHS] CBEPXYHMCTON  BOJIBI.
@nortaums. Hamopnast duoranus. Onextpodiuoranusa. MukpodonapTpanus,




yibTpaduIbTpalusi, 0OpaTHBI OCMOC

Paznea 3

Crounbie Boabl. O01Iasi XapaKTepUCTHKA U KjaccH puKanms.

CrouHble BOABI, UX KiacCHU(HUKAIUs, HWCTOYHUKUA OOpa30BaHUSA, COCTaB
cTouHbIX BOJ. Kiaccmdpukanus CTOYHBIX BOJ. [IpOMBINITICHHBIE CTOYHBIC
BoAbl. OCOOCHHOCTH MX COCTaBa B 3aBUCHUMOCTU OT TEeXHOJIOTUH. BwITOBBIE
cTo4yHbIe BOABL. COCTaB OBITOBBIX CTOYHBIX BOJ. OIleHKa KOJTMYECTBA OBITOBBIX
CTOYHBIX BOJ. JIuBHeBble cTOKU. TpeboBaHMS K COCTaBy CTOYHBIX BOJ,
MOCTyHAaKOMMX Ha OoYHMCTKY. [lmata 3a cOpoc cTouHBIX BOX. JlomycTUMBIe
rapamMeTpbl CTOYHBIX BOJ IIpM BBIIYCKE B BojgoeMbl. HepactBopumsle,
KOJUIOUJIHBIE M PacTBOPHUMBIEC BeIlleCTBa B CTOYHBIX Bojax. Ocenmaromiue u
HEOCEAAUIME BEIIECTBA B CTOYHBIX BoJax. OcaJoK CTOYHBIX BOJ U €ro
KOJIMYECTBEHHAass M  KAUECTBEHHAs  XapaKTEePUCTHKU. buoxumuueckas
notpebHocts B kucinopone (BIIK), xumudeckas moTpeOHOCTh B KHCIOPOJIE
(XTIK) 1 oxuciasieMOoCThb CTOYHBIX BOJ.OXpaHa BOJIOEMOB OT 3arpsi3HEHUMU.
[Iponieccyl camOoOuMILIEHHS] BOJAOEMOB. YCIOBUSA CIyCKa CTOYHBIX BOJ B
CHUCTEMBI BOJIOOTBEJCHHUS TOPOJIOB M B BOJOEMEI. bakrepuansnoe
camoouuiieHrne BojxoeMoB. OrmpenencHue HEOOXOAUMOW CTENEHH OYHCTKU
CTOYHBIX BOJ ©  BOJOEMOB MHTHEBOTO, KYJIbTYpHO-OBITOBOTO U
PBIOOX034HCTBEHHOTO BOJIOMOIb30BaHMs. OTrpaHueHUE 3arpA3HEHH CTOYHBIX
BOJI C YYETOM MpeenbHo nonyctumbix kKoHuentpanui (ITK). Mcnonb3oBanue
TFOPOJICKUX CTOYHBIX BOJ B CEIbCKOM XO3SIIICTBE M B IPOMBIIUICHHOCTH.
Ormpenenenne UCXOAHONW KOHILIEHTPAIMU TOPOACKUX CTOYHBIX BOA MO BITK oy
Y B3BELICHHBIM BEIIECTBAM

Pa3znen 4

MexaHu4ecKasi OUHCTKA CTOYHBIX BO/I.

OcHOBHBIE METOABI OYUCTKM CTOYHBIX BOJ W 00pabOTKM oOcajKa,
MEXaHWYECKass OYMUCTKAa CTOYHBIX BoA. Meroapl MEXaHMYECKOM,
OMOJIOTUYECKOW M (DU3UKO-XUMHUYECKONM OYMCTKH CTOYHBIX BOJ. OCHOBHBIE
HalpaBJIEHUsl B Pa3BUTUU METOJOB OUYHUCTKU CTOYHBIX BOJA. CXE€Mbl OUMCTHBIX
CTAaHIIMA W METOABl WX ONTHUMHU3AIMH. TEXHHKO-DKOHOMHYECKas OIleHKa
METOJIOB OYUCTKHU M 00pabOTKH OCa/ika CTOYHBIX BOJ.

CoopyxeHus TS MEXaHHYECKON OYMCTKH. Pemerku.
KoMOuHHpoBaHHBIE  peUIETKU-APOOUIIKH, KOHCTpyKIuu. IleckonoBku
TOPU3OHTANIbHBIE, BEPTUKAIbHBIC, TaHTCHIMAIBHBIC, a’dpupyeMble. MeTosl
pacyeta W KOHCTPYKUMH. OTCTOMHHMKM TOpPU30OHTAIbHBIC, BEPTUKAIbHBIC,
paauanbHbIe, TOHKOCJIOWHBIE. Mertoasl pacyeTa W KOHCTPYKIIUH,
MPEUMYIIIECTBA U HEAOCTAaTKU. TEeXHUKO-DKOHOMUYECKHE MOKa3aTeNu padoThl
COOPYKEHHIA.

OcBeTnuTeny €CTECTBEHHOM aj’palluM, METOAbl HUX pacuera U
KOHCTPYKITUH.

Coopyxenuss st o0paboTku ocangka. [Iporeccsl cOpakuBaHUs
CTOYHBIX BOJ. Me3odpunpbHOe © TepMOPHIBHOE COpakMBaHHWe, a’dpoOHas
crabunm3anuss W ycjaoBusl WX TmpuMeHeHus. CenTHKH,  HX pacdyeT W
KOHCTPYKIMHU. [[ByXBApyCHBIE OTCTOMHUKH, HMX pacdyeT U KOHCTPYKIMH. THIsb
METAaHTEHKOB. Pacyer METaHTEeHKOB UM  BCIIOMOTaTelIbHbIX YCTPOMCTB.
KoHcTpykiiun MeTaHTEHKOB.  AdpOOHBIC CTAaOMIM3aTOpPHI, MX pacyeT Hu
KOHCTPYKIMU. WIOBbIE TMIOIMIAJKKM C €CTECTBEHHbIM M HCKYCCTBEHHBIM
GUIBTPYIOMIMME CIOSIMH. THIBI WIOBBIX TUIOMAA0K. MexaHu3anusl yaaeHus




uia. VnoBele mpyasl U ycinoBUsa UX NpuMeHeHHs. [lepexayka WiaoB U ocaaka
CTOYHBIX BO/I.

Pa3nen 5

Buosornyeckass 04MCTKA CTOYHBIX BOJ.

buonornueckass oOYHMCTKa CTOYHBIX BOJA B  €CTECTBEHHBIX u
HUCKYCCTBEHHBIX YCJIOBHUSX. buojornuyeckas oO4YHMCTKa CTOYHBIX BOJ B
€CTeCTBeHHBIX. [lois opomieHus W QUIBTPAIK, OMOJOTUYCCKUE TPY/IBI.
Knaccudukanusa noneit opoumeHuss U GUIBTPALUU, 3€MIIEIEIbUECKUX MOJCH.
Meronbl pacuera u ycrpoictso. Hopmel Harpy3ku. Pacnpenenenue cTOUHbBIX
BoA. OTBOJ OYMIIEHHBIX CTOYHBIX BOJ. buonormyeckue npynabl, METOABI UX
pacdera M YCTPOUCTBO. TEXHHMKO-IKOHOMHYECKOE OOOCHOBAHHE MPUMEHEHHS
noJyiei opoiueHus, nonei ¢uiabTpauuu U OuonpynoB. dusmko-xumMuyeckas,
XUMUYECKass © MHUKPOOMOJIOTMYECKasi XapaKTepUCTUKHM AaKTUBHOTO aja.
CymHoCcTh OMOXMMHYECKHX IPOLECCOB B aj’poTeHkax.  Knaccudukanus
a’POTEHKOB IO THJIPOJAMHAMHYECKOMY PEXHUMY (CMECUTENH, BBHITECHUTEINH, C
paccpeOTOYCHHBIM BBITYCKOM BOJIbI), IO Harpy3Ke Ha AaKTHUBHBIMA W
(knaccuueckue, BBICOKOHArpykaeMsble, IIOJIHOTO OKHUCJICHUS).
TexHonornueckue cxeMbl pabOTHl a3POTEHKOB (OJIHO- U MHOTOCTYIEHYATHIE,
AQIPOTEHKH C pereHepanuerd akTUBHOro wuja). CHUCTEMBbl a’pallid W THUIIbI
a’paTopoB (ITHEBMAaTUYECKUE, MEXaHUUECKHUEe, CTpYHHBIE, IpaudTHBIC U T.1. )
Ucnonbs3oBanne TEXHUYECKOTO Kuciaopoaa. KOHCTPyKIMHM —KOPHAOPHBIX
QOPOTEHKOB U  COBMEILEHHBIX  COOPYXEHUH  (a9POTEHKH-OTCTOMHUKH,
a’pOaKCesaTopbl, AAPOTEHKU-OCBETIUTENN U T.A.). OCHOBHBIC HAIPABJICHUS B
WHTEHCU(PUKAIMU PaObOThl a3POTEHKOB (a9POTEHKU C MOBBILICHHON 103011 Mia,

OKCUTEHKH, OallleHHble U IPOTUBOTOYHBIE Aa3POTEHKH), adpOTEHKH
ynpasisgemoro npodwis.  MeTtoasl pacdera adpoTeHKOB. OmbIT paboThI
aOPOTEHKOB B OTEUYECTBEHHOM M 3apy0eXHOW IpaKTHKE. Texnuko-

HSKOHOMHMUYECKHE IOKa3aTeNu paboThl pa3iMyYHBIX THUIIOB U CXEM a’pOTEHKOB.
buomorndeckass oO4MCTKa CTOYHBIX BOJ B  HMCKYCCTBEHHBIX YCIIOBHSX.
buodpunetpel. Knaccudukanus Ouonornueckux ¢GuibTpoB. buopunbTpsl
oObIYHOTO THMA. BpIcOKOHarpyxaemple OHO(DUIBTPBHI. buopunstper ¢
IUIACTMAcCOBOM  3arpy3koil M OJo4Hble OMOQHMIBTPHI, HMX pacyeT |
KOHCTpYKUMHU.  Bentwnauus  6ModuinbTpos. [MpuHuunsl  paboThI
BBICOKOHArpykaembix OuodunbTpoB. Pernmpkynsuus. Pacder 6uodpmisTpon
pasHbBIX  KOHCTPYKIIMH. Konctpykuuun ~ OMOQUIBTPOB  OOBIUHBIX,
BBICOKOHArPY>KaeMbIX, IIIACTMACCOBBIX, OJOYHBIX. PacmpeneneHne CTOYHBIX
BOJ 10 6MopmibTpaM. TeXHUKO-3KOHOMUYECKHE TOKa3aTenu OMO(pUIbTPOB.

Pa3zngen 6

O0padoTka 0caIKOB CTOYHBIX BO.

BropuuHble OTCTOWHUKH M WIOYIUIOTHUTEIH, 00pa3oBaHHE OCAIKOB U HMX
oOpaboTka. Bropuunbie OTCTOMHMKH Tmociie OMO(QUIBTPOB U a3POTEHKOB:
TOpPU3OHTANIBHBIC, paJHuajIbHbIC, BEepTUKaIbHbIE. TOHKOCIOWHBIE OTCTOMHUKHU.
Oco0OeHHOCTH KOHCTPYKIHH,  pacueT. MIOoymioTHHTENM aKTHBHOTO WA
(BepTHKaJIbHBIE U pasuaibHble). TeXHUKO-?PKOHOMUYECKHE MTOKa3aTeIn paboThl
Pa3TMYHBIX THUIIOB BTOPHYHBIX OTCTOMHHUKOB U HIIOYIUIOTHUTEIEH.

MexaHnnueckoe OO€3BOKMBAaHME OCaJKa CTOYHBIX BOJ Ha BYKYyM-
¢bunbTpax, HeHTpudyrax, JEHTOUHBIX U paMHbIX IIpeccax. OOpaboTka ¢yraTta u
¢unbrpara. Tepmuueckas cymka ocanka. Cyllika ocajka B KHUISILIEM CIO€ U
Ha YCTaHOBKAaX CO BCTPEYHBIMHU CTPYsSMHU. lcmonbp3oBaHHME OCaJKa CTOYHBIX




BOI [UIA C/X Iener. YTwim3auus OTXOIOB OYMCTHOW CTaHIMH. TEXHHUKO-
SKOHOMMYCCKHUC ITOKA3aTCIIN 06p2160TKI/I, JIMKBU Al 1 YTI/IJII/ISaI_II/II/I ocalka.

Pazpen 7

I'nyGoxkas noouncTka u o0e33apakuBaHue CTOYHBIX BO.
MeTobl ¥ COOpYKEHUS IJIs TITyOOKONH OYMCTKHA OMOJIOTUYECKU OYUIIICHHBIX
CTOYHBIX BOJ, 00€33apakMBaHKUE CTOUHBIX BOJ. MeTO/bI ylaleHNs B3BEIICHHBIX
BelecTB. OUIbTPHI, X KOHCTPYKIIMU M pacdyeTr. MeToabl U CXEeMbl OYUCTHBIX
COOPY>KEHHH JJIs TIIyOOKOM OYMCTKH OT a30Ta U ocdopa. MeTo1bl XUMHUYECKOM
M (pu3nYecKoil TTyOOKOH OYMCTKH BOABI. BbIOOp MeTona riryO0OKON OYMCTKH B
3aBHCUMOCTH OT COCTaBa 3arpsA3HEHHUI CTOUHBIX BOI.

O06e33apakxuBaHue CTOYHBIX BOJ. MeToabl 00e33apaKMBaHHUS CTOYHBIX BOI.
O6e33apakuBaHNe KUIKUM XJIOPOM U XJIOpHOH m3BecThio. O0e33apaxxuBaHue
CTOYHBIX BOJ 030HMpoBaHMEeM. KoHTakTHblE pezepByapbl. COOpyKEHMs IS
HACBILIEHUS] OYMILEHHOW BOABI KHUCIOpPOAOM.  BbpiOop Meroma BbITycka
CTOYHBIX BOJ B COOTBETCTBHH C CAHHTAPHBIMH TpPeOOBaHUSMHU. BhITycK
OYUIIICHHBIX CTOYHBIX BOJ B IMPOTOYHBIE BOJOEMbl. KOHCTPYKIIMM BBITYCKOB.
VY coBus BBITyCKA CTOYHBIX BOJI B MOPE M BOJIOXPAHUIIHUIIIE.

Pa3zngen 8

OcHOBHbIE NPUHUMIILI IPOEKTHUPOBAHUS CHCTEM OYHCTKH CTOYHBIX
BO/I.

OO0mue cxeMbl CTaHIMM Ui OYUCTKU CTOYHBIX BoA. CaHUTapHbIE U
TEXHOJIOTHYECKHUE TpeOoBaHusA. BBIOOp MecTa pacrosioKEHUsT OUYUCTHBIX
CTaHIMKA. ['eHIUTaH OYHMCTHBIX CTaHUIUWA. BBICOTHBIE CXEMBl PaCIONIOXKEHUS
OUHCTHBIX COOpYyXeHul. PacmpeneneHue CTOYHBIX BOJA MO OTACIbHBIM
COOPYKEHHSIM OYUCTHBIX CTaHIMH. M3mepurenbHble ycTpoiicTBa. TexHUKO-
SKOHOMHYECKHE OOOCHOBAaHMS BBIOOpA CXEM OYHCTHBIX COOPYKEHHUH.
[IpuHIMIBI  ONTUMM3AIMKM  CTAHILIUU. TumnoBble OYUCTHBIE CTAHIIUU.
ABTOMaTH3amUs W JUCHeTYepH3anUs pabOThl OYHMCTHBIX COOPYKEHUH.
3apyOeHBbIi OMBIT MPOSKTUPOBAHUS M IKCILTyaTallMU CTAHLUN AN OYHCTKHU

CTOYHBIX BOJ.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIHUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

/o

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTUYECKOH |paziena
3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCLIUI

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HanmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHUCCKOH | pasiena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7
1 | Ouncrka CTOYHBIX BOJ OT PACTBOPEHHBIX H 4 1 2
B3BELLICHHBIX IPUMECEN
2 | OOecuBeynBaHne CTOYHBIX BOJ 4 1 2
KOarysisiuein
3 | Onpenenenre 3¢p(HEKTUBHOCTH OYUCTKH 4 1 4
CTOYHBIX BOJ OT He(TENPOIyKTOB Ha
(buIbTpax ¢ 3epHUCTOM 3arpy3KOi
4 | O4ncTKa CTOYHBIX BOJ OT (peHosa 2 1 7
5 | AxcopOuroHHast OYMCTKA CTOYHBIX BOJI 3 1 7
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbel camocTosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0IuLE /.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHOl paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 20 20
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 34 34
attecranuu (ITA)
Bcero: 74 74

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHu NIpHUBCACH B T3.6J'II/II_IC 8.




Ta6muia 8— IlepeueHp MeYaTHBIX W AJIEKTPOHHBIX YYCOHBIX H3JaHUN

HIudp/ URL anpec bubnuorpaduyeckas ccpiika KonngectBo
9K3EMIUISIPOB B
o6ubnmmoTexe
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
(355.B-39) A.I'.Betomkua OCHOBBI IPOLIECCOB MHKEHEPHOU ®O(1), CO(10)
akojoruu. Teopus, npumepsl, 3agaun+CD:
VYuebnoe nmocoodue.-CII106.: M3narensctBo «JIanby,
2014.-415c.:un.
(X.B62) Boausriit kogexke PO.-M.: Ilpocnekt: KnoPyc, 2013.- | ®O(1), CO(10)
47c.
(5.0-92) OxpaHa okpyxKaromiei cpesl, npupoaonoias3zosa- | @O(1), CO(10)
HUE U 00ECTICYCHHE IKOJIOTHUECKON O€30MaCHOCTH
B CIIb B 2020 roxy.- CIIb.: Ce3am,2021.-404c.
(355.B-39) A.I'' Beromikun UWmxenepHass 3ammra BogHou | @O(10)
cpenpl: Yuebnoe mocobue.-CII6.: M3marensctBo | CO(10)
«Jlagby, 2014.-416¢.:u1.
http://znanium.com/catalog.ph | Kcenodonros b.C. Oxpana oxpy»Karomiei Cpeabl:
p?bookinfo=528520 OMOTEXHOJIOTHYECKHE OCHOBBI: YuebHOe mocodue/
KcenodpontoBb.C. - M.: U DPOPYM, HUIL]
NHO®PA-M, 2016. - 200 c.
http://znanium.com/catalog.ph | Jlykanun  A.B.  Ilpomeccel u  ammapaThl
p?bookinfo=519990 OHUOTEXHOJIOTUYECKOM OYHUCTKA CTOUYHBIX BOJ.
Yuebnoe mocobue/Jlykanma A.B. - M.:. HUI]
NHOPA-M, 2016. - 242 c.
http://znanium.com/catalog.ph | Jlykanua A.B. MHXeHepHAs SKOJOTHUS: MPOILECCHI
p?bookinfo=556200 U amnmnapatbl OYHCTKU CTOYHBIX BOJ U MEPepadoOTKH
ocankoB : yue0. mocobue / A. B. Jlykanun. — M. :
NH®PA-M, 2017. — 605 c.
7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UHPOPMAIMOHHO-TEIIEKOMMYHHUKAITHOHHOU ceTn «HTepHeT»
[epeuenn DIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHBI

npuBesieH B Tabmuie 9.
Tabmmma 9 -

TGHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGPOPMALMOHHO-

URL agpec

HaunmenoBauue

Ilepuoauyeckue M31aHus

http://www.kalvis.ru/

Kypnas «9konorus 1 npoMeIIeHHOCTh Poccnm»

http://vodoochistka.ru/

Kypnan «Bomoouncrka

http://ecovestnik.ru/

Kypnan «konorust yp6baHU3UPOBAHHBIX TEPPUTOPHII»

http://www.ecoindustry.ru/

>KypHa.]'I «IKOJIOTHS IPOU3BOACTBA»

https://vk.com/club43432547

Kypnan «CripaBouHUK IKOJIOTa»

Pecypcol nnpopmannonHo-renekommyHukaunonHoi cetu UHTEPHET



http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=556200
http://znanium.com/catalog.php?bookinfo=556200
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547

http://science.guap.ru ITopTan Hay4HOM W HHHOBAIIMOHHON nesitenbHocTH ['Y ATl

http: //www.wri.ore caiit HCTUTYTa MUPOBBIX MPUPOJHBIX PECYPCOB

http: // www.unep.org caiit ITporpamvbr OOH 110 okpyskarolieii cpejie

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca 10 JUCHUILIHHE.
[Tepeuenp nucCmosIb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 00€CIIeYCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAs ayIUTOPUS 14-03
Crenuanu3upoBaHHas 1abopaTopusi MOHUTOPUHTA U KOHTPOJIS 51-07
MPUPOJTHO-TEXHUYECKUX CUCTEM
3 | Crennsl uig 1a00paToOpHBIX paboOT 51-07

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OILICHOYHLIX CPCACTB

DK3aMeH CHnmCOK BONPOCOB K IK3aMEHY

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL



http://science.guap.ru/
http://www.unep.org/

Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBS3bIBACT YCBOCHHBIC 3HAHUSI C NPAKTHYECKOH JI€SITEIBHOCTHIO
«3auYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayYHBIE MOJI0KEHNUS;
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITHH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacCTH MPOrPaMMHOTO
Marepuaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIMOKA W  HETOYHOCTH  MPH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepPHAIIbI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t [Tepedens BOMpoOCOB (3a71a4) TSl SK3aMeHa Koxn
WHAMKATOpa

1 OOm1ast xapakTepUCTHKA 3arpsi3HeHus Tuapocdepsl. MicTouHnKN [1IK-7.3.2
3arpsi3HEHUs.

2 Knaccudukanus crounsix BoJ. Buasl 3arpssnenus. Knaccuduxanus [IK-7.¥.1
MpUMecel B CTOYHBIX BOJAX MO (PU3NUYECKUM, XUMUYECKUM,

O610JIOrMYeCKUM U (Pa30aUCIIEPCHBIM IPU3HAKAM.

3 XapakTepucTrKa BOIONOTPeOICHUS U BOA0OTBeAeHUs TpombinuieHHBIX | [TK-7.B.1
npeanpusatiii. CucteMbl 000pOTHOTO BOJOCHA0XKEHHS TPOMBIIIIICHHbBIX
MPEATPUITHIA.

4 OOm1ast XapaKTEpPUCTHKA METOJJOB OUMCTKH CTOYHBIX BOJ. [1K-7.B.2

5 MexaH4ecKrue METO/Ibl OUUCTKH CTOYHBIX BOA (OTCTOMHUKH, puibTpsl, | [1K-7.3.2
THIPOLIMKIIOHBI,. XapaKTepUCTHKA OCHOBHOI'O TPUMEHSIEMOT0
000pyI0BaHUsl, IPUHLIUN JIEHCTBHSI, KOHCTPYKTUBHBIE DJIEMEHTHI,




s dexTuBHOCTD paboTH. [IpuMepsI.

6 DUBNKO-XUMUUYECKHE METO/Ibl OUMCTKHA CTOYHBIX BOJ (KOAryJIsILUS U IIK-7.V.1
bnoxynsanus, Gurotanus, aacopOIus, HOHHBIH 00MeH). OOmas
XapaKTePUCTHKA MPOIECCOB, (aKTOPHI, BIUSIONINE HA TPOIIECCHI
OYHUCTKHU. XapaKTePUCTHKA OCHOBHOT'O MPUMEHIEMOTr0 000py10BaHus,
MIPUHIIMIT JEHCTBHS, KOHCTPYKTUBHBIE 3JIEMEHTHI, 3PPEKTUBHOCTH
pabotsl. [Ipumepsr.

7 XHUMHUYECKUE METOIbI OUUCTKH CTOUHBIX BOJ (HEUTpanu3anus, [IK-7.B.1
030HHMPOBAHME, XJIOPUPOBAHNUE, YIAIEHUE HOHOB TSDKEIIBIX METAJLIOB).
OO01mas xapakTeprcTUKa MPOIECCOB, (PAKTOPBI, BIUSIONINE HA TIPOIECCHI
OYHUCTKHU. XapaKTePUCTHKA OCHOBHOT'O MPUMEHSIEMOT0 000pyA0BaHNUS,
MPUHIUIN JEHCTBUSA, KOHCTPYKTHBHBIE 3J1€MEHTHI, 3(h(peKTHBHOCTD
pabotsl. [Ipumepsr.

8 buonoruueckas ouncrka cTouHbIX BojA. OCHOBBI OMOAECTPYKIIUH. [IK-7.B.2
MeTozbl OMOJIOrMUECKOM OUUCTKH — €CTECTBEHHBIE U HCKYCCTBEHHBIE.
OO01mas xapakTeprCcTHKa MPOIIECCOB, PAKTOPHI, BIUSIONINE HA TIPOIECCHI
OYMCTKH. XapaKTEepUCTHKA OCHOBHOI'O IPUMEHSIEMOT0 000py10BaHMs,
MPUHIUIN JEHCTBUS, KOHCTPYKTHBHBIE 3J1€MEHTHI, 3(h(pekTHBHOCTD
pa0otsl. [Tpumepbl

9 Jloounctka ctounbIx Boja. O0e33apaknBaHue OYMIICHHBIX cTOUHBIX BoJ | [1K-7.3.2

10 Pekynepanus akTHBHOTO HJIa. IIK-7.V.1

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
p p ( A )I[ A (1)(1) HHIWKaTOopa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpruMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypcOBOIl pabOThI

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/nt [TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernamMeHTHUpyrOIIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCcTalluyd 00y4aroIuXcsl
I'VAIL

11. MeToanyeckue yka3aHus JJis1 00y4ar0mMXCs 10 OCBOCHUIO 1M CHUILTHHbI

11.1 Meroanuyeckne yKazaHus 1JIis1 00y4alOIIMXCS 110 OCBOCHMIO JIEKIIHOHHOTO
MaTepHaJa.

OcCHOBHOE Ha3HAYECHME JIEKLIIUOHHOIO MaTepHana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE W3JI0KEeHHE ydyeOHoro marepuana. Ha3HadueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAay4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKpPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LENbHOE IPEACTABICHUE O IUCLUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaia;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPENEIAETCS LEJIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIIbITa TBOPUYECKOI padOThI COBMECTHO C IPENOJABATEIIEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIILIJIEHHUS.

— MOsiBJIEHUE HEOOXOJMMOro HHTepeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON PaboThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupOBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCLUITIIMHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

—  @OopMynIMpOBaHUE TEMBI, LIETEH U 3a1a4

— Uznoxenue marepuaia

— BBIBOJBI U 3aKIIIOUEHUE.

11.2 MeToanveckune ykazaHus 1Jisi 00y4a0mMXcsl M0 BbINOJHEHUIO
J1adopaToOpHBIX padoT

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMics JOJDKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOMUMCS SIBIISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpenensieMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JICTATM3aIllUs TEOPETHYSCKMX 3HAHWM, TMOJTYYeHHBIX Ha
JEKIHSIX;



— TOJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUIINHE;
— TmpuoOpeTeHrne  HaBBIKOB  CAaMOCTOATEIBbHOH  pPabOThl ¢ J1aDOpaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBCACHUTIO J'Ia6ODaTODHBIX DaGOT

3ajaHue M XOJ BBINOJHEHHs J1a0OpaTOPHOM pPaOOTHI MPUBEACHBI B METOJUYECKHX
YKa3aHUSX IS BBITIOJTHEHUS 1a00paTOpHBIX padoT.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padbore

B otuer no naboparopHoii paboTe TOJKHBI OBITh BKIIFOUEHBI CICIYIOIINE MYHKTHI:
—  TUTYJBHBIH JIKCT;

- 11eJIb pabOTHI;

—  KpaTKue TEOPETUYECKUE CBEIICHUS;

—  OIHCaHWe KCIEPUMEHTAILHON YCTAaHOBKH M METOJIUKH dKCIICPUMEHTA;

—  DKCIEPUMEHTAJbHBIC PE3yJIbTATHI,

—  aHaJu3 pe3yJbTaTOB PaldOTHI;

—  BBIBOJBL

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00pATOPHOU padboTe

Tumynonoiti 1ucm SBISICTCS TEPBOM  CTpaHHICH 000N HaydyHOW paboOThl U IS
KOHKPETHOTO BHJa PaOOThI 3aIOJIHICTCS IO OMNpeeieHHBIM npaBmwiaMm. s mabGopaTopHOi
paboThl TUTYIBHBIN JTUCT OPOPMIIIETCS CIEAYIOIIUM 00pazoM.

B BepxHeM mone JsnMcTa yKas3blBalOT MOJHOE€ HAMMEHOBAaHUE Y4e€OHOrO 3aBEJCHUS U
Kadepsl, Ha KOTOPOI BBIMIOJIHATIACH IaHHAs padoTa.

B cpennem mone ykasbpiBaeTCsl BUA pabOTHI, B TaHHOM ciydae JlaboparopHasi pabora ¢
YKa3aHUEM JIMCLUMIUIMHBI, MO KOTOPOW OHa BBINOJHEHA, W HIXKE ee Ha3BaHue. Ha3Banue
nabopaTopHON PabOThI MPUBOIUTCS O€3 CII0BA meMa M B KaBBIYKH HE 3aKITIOYAETCSI.

Jlanee Omuxe K MPaBOMYy Kpar TUTYIBHOTO JIMCTA YKA3bIBAIOT (haMUIIMIO, WHHUIIMATIEI,
KypC W TPYIIY Y4Yallerocs, BRIMOJHUBIIETO padoTy, a Takxke (aMUIIUI0, WHUIHAIIBI, YICHYIO
CTENeHb U JOJKHOCTh MPEMNo/iaBaTesl, IPUHSIBIIETO paboTy.

B HmwxkHeM moJie JHcTa yKa3bIBaETCS MECTO BBITIOJHEHUSI paOOTHI U TOJl €€ HaIlUCaHUs
(6e3 cioBa 200).

Llenv pabomul nOMKHA OTpakaTh TEMY JIa0OpaTOpHOM pabOThI, a TakKe KOHKPETHBIE
3a/1a4y¥, MOCTABJICHHbIE CTYIEHTY Ha MEpHOoJ BhIMONHEHUs paboThl. [lo 06beMy 1ens paboThl B
3aBUCHUMOCTH OT CJIO)KHOCTH M MHOT'033JJaYHOCTH PabOThl COCTABISAET OT HECKOJIBKUX CTPOK 0
0,5 crpaHuIbL.

Kpamkue  meopemuueckue ceedenus. B 3TOM  pasfene u3naraerca  KpaTkoe
TEOPETUYECKOE OMUCAaHHE W3Yy4aeMOro B paboTe SIBICHUS WM Tpollecca, MPUBOIATCS TaKKe
HeoOXoauMble pacueTHble ¢popMyiibl. Marepuan paszena He JOKEH KONMHUPOBaTh COJEp)KaHUE
METOJUYECKOr0 TMOocoOus WM ydyeOHHKa MO JaHHOW TeMe, a OTPaHHYMBACTCS H3II0KEHHEM
OCHOBHBIX MOHATHA ¥ 3aKOHOB, PacCUYETHHIX (DopMys1, TaOIuUIl, TPEOYIOMMXCS I JaTbHEUIIeH
00pabOTKH MOJIYYEHHBIX SKCIIEPUMEHTAIBHBIX pe3yabTaToB. O0BhEM JUTEpaTypHOTO 0030pa HE
JIOJDKEH TIPEBBINIATh 1/3 4acTu Bcero oTyera.

Onucanue 3KCNepuUMeHmMAanbHOl YCMAHOBKU U MemOoOuKu dKcnepumenma. B naHHOM
pazzenie MPUBOAMUTCS CXEMa HKCHEPUMEHTAJIbHOM YCTAHOBKM C OINHUCAaHUEM €€ pabdoThl U
MOJPOOHO M3JIaraeTcsi METOJUKA MPOBEICHUSI IKCIIEPUMEHTa, MPOLECC MOMyYeHUs TaHHBIX U
crocob ux o6paboTku. Ecnam ncnonb3yroTcs CTaHAapTHBIE MAKEThl KOMIBIOTEPHBIX MPOrpaMm
JUTsE 00pabOTKHU AKCIIEPUMEHTATBHBIX PE3yIhTaTOB, TO HEOOXOAMMO 000CHOBATH BO3MOXHOCTh U
11eJIECO00PA3HOCTh UX MPUMEHEHHS, a TaAKKe MOAPOOHOCTH 00PAOOTKH JAHHBIX C UX IMTOMOIIBIO.



Jns maGopaTtopHbBIX paboT, CBA3aHHBIX C KOMIIBIOTEPHBIM MOJEIMPOBAHUEM (DHU3UUECKUX
SIBIICHUI W TIPOIIECCOB, HEOOXOAMMO B ATOM pa3lielie ONMHCaTh MAaTEMAaTHYECKYI0 MOJIENb U
KOMITBIOTEPHBIE IPOTPAMMBI, MOJICTTUPYIOLIHIE JaHHbIC SBJICHHUS.

DKkcnepumenmanvhvie pesyibmamsl. B 3TOM paszziene TPUBOIATCS HEMOCPEIACTBEHHO
pe3yJbTaThl, MOJIyYEHHBIE B XO/I€ MPOBEJCHUS JIA0OPATOPHBIX padoT: IKCIEPHUMEHTAIBHO WU B
pe3yibTaTe KOMITBIOTEPHOTO MOJICIIMPOBAHUS ONpEACICHHBIC 3HAYCHUs BEIWYHH, Tpadukw,
TabIuIBl, uarpaMMel. O0s3aTeIbHO HEOOXOMMO OLICHUTH MTOTPEIIHOCTH U3MEPEHHA.

Ananusz pesynomamos pabomul. Pa3nen ordera JODKEH COJEPkATh MOAPOOHBIA aHAIIN3
MOJYYEHHBIX PE3y/IbTaTOB, MHTEPIIPETAIIMIO ATUX PE3YJIbTATOB Ha OCHOBE (PM3NYECKUX 3aKOHOB.
Crnenmyer cpaBHHTH IIOJIyUYCHHBIC PE3YyJbTaThl C W3BECTHBIMH JIUTEPATYPHBIMH JIaHHBIMH,
00CYIMTh MX COOTBETCTBHE CYIIECTBYIOIIMM TEOpPETHYECKUM MozensiMm. Eciu oOHapyxeHo
HECOOTBETCTBHE IIOJIYYCHHBIX PE3YJIbTATOB M TEOPETUYECKUX PACUYCTOB WM JIUTEPATYPHBIX
JAHHBIX, HEOOXOJMMO 00CYIUTh BO3MOXKHbIE TPHYMHBI 3TUX HECOOTBETCTBHIMA.

Bvi6oovi. B BbIBOJAaX KpaTKO M3JIararOTCs pe3ylbTarbl  pabOTHI:  IMOJyYCHHBIC
HKCIEPUMEHTAIBHO WM TEOPETUYECKH 3HAYEHUS (U3NYECKHX BEIHYMH, MX 3aBHCUMOCTH OT
YCIIOBHI DKCTIEPUMEHTA HITH BBIOPAHHON pacueTHOW MOJICIH, YKa3bIBACTCSl KX COOTBETCTBHUE MIIH
HECOOTBETCTBHE (DM3MYECKHM 3aKOHAM M TEOPETUYECKHM MOJICNISIM, BO3MOXKHBIC NPHYUHBI
HECOOTBETCTBHSL.

Oruer mo JrabopaTopHoii padote oopmirsercss Ha Oymare cTannapTHoro gopmara A4 Ha
OJTHOW CTOpPOHE JIUCTA, KOTOPHIC CIIMBAIOTCS B CKOPOCIIWBATENE WM TEPEIUICTAIOTCA.
Homyckaercss odopmieHne ordera 1o JiaboparopHOW padoTe TOIBKO B AIIEKTPOHHOM BHUJE
cpeacreamu Microsoft Office.

Bo3MoxHO 0pOopMIISATE B KOHIIE CEMECTpa 00U OTYET O BCEMY LIMKILY JIAOOPATOPHBIX
paboT, TOCBSIICHHBIX HCCICAOBAHUIO OIHOTO M TOrO Tpollecca pa3HbIMH METOJIaMH,
0(pOPMIISIOTCS TAK)KE U OT/EIBHBIE OTYETHI 110 KaXI0W paboTe IUKIIA 110 Mepe WX BBITOJTHEHHUS.
Ha ocHOBe OT4ETOB IO KaXA0H paboTe B KOHIE cemecTpa o(popMIIseTcss UTOTOBBIM OTYET, B
KOTOPOM OCHOBHOE BHUMAaHHE JOJDKHO OBITH YNIEJIEHO aHaIHM3y Pe3yJbTaTOB, IMOJYYEHHBIX B
Pa3HBIX JIAOOPATOPHBIX pabOTax.

E.H.Kunpusizosa, B.O.CmupHoBa MeToabl O4MCTKH Ia30BbIX BEIOPOCOB U CTOUYHBIX BOJI.
[Tporeccer 1 anmapaThl 3alIUTH OKPYXKArOIIeH cpeasl. MeTonnyeckie yKka3aHus K BHITIOJTHEHUIO
nabopatopHbIix padot. — CII6.: I'VAIL —2018. — 43 c.

11.3 MeToanuyeckue yKazaHus IJisi 00y4aIOMMXCsl M0 MPOXO0KIEHHIO
CaMOCTOSITEILHOM PadoThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUICs BBITOIHAET paboOTy MO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INpENoAaBatrelis, HO 06e3 ero HemocpeACTBEHHOIo
y4acTusl.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHHM U CHCTEMaTH3allUUd MPUOOpeTaeMbIX 3HAHUM, 00eCreurBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aromuxcs SABISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHHs).

114 MeToauveckue yKkazaHus 1Jisl 00y4aOImMXCcs M0 MPOX0KICHHIO TeKYyIIero
KOHTPOJISI yCIIeBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAYCMaTpUBAaeT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B teuenue cemectpa cryneHTy Heobxoaumo caath He MeHee 50% mnabopatopHbix. B
CIy4ae HEBBIIIOJHEHUU BBIIIEU3JIOKEHHOI0, CTYJIEHT, MpU YCIELHOM IPOXOXKACHUU
MIPOMEKYTOUHOM aTTecTalluu B popMe SK3aMEeHa, HE MOXKET MOJIYYUTh aTTECTAMOHHYIO OLEHKY
BBIILIE «XOPOILIO.

11.5 Meroauyeckue yKazaHus JJIs 00y4AIOUIUXCS MO0 MPOXO0KIAECHUIO
NMPOMEKYTOYHOM aTTecTalluu.

[Ipomexyrounas  arrectanus  OOydYaIONMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUYHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO AuciuiuinHe. OHa BKIIOYAET B
cebs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYy4YalOmMMUMCS B IIpOIEcce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
MPUMEHATh WX JJIs pEHICHUs MPaKTHYECKUX 3amady. JK3aMeH, Kak MpPaBHIIO, MPOBOJMUTCS B
MepuoJi HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

HOILFOTOBKa CTYACHTOB K 5K3aMCHY BKJIIOYACT:

1. IloaroroBky K 5K3aMeHy LeJecoO0pa3HO HauMHATh C IUIAHUPOBAHMUA U 1oadopa
HOPMAaTHBHO-TIPaBOBBIX ~ WCTOYHUKOB M Jureparypbl.  [Ipexnme  Bcero,  ciemyer
BHUMATEJIbHO [EpeuuTaTb y4yeOHYI0 TIporpaMMmy U  INpOrpaMMHbIE  BOIPOCHl  JUIS
HNOATOTOBKM K 3K3aMEHY, YTOOBI BBIIEIUTh W3 HHUX HauMeHee 3HakoMmble. [lanmee noimkeH
ClIeIOBaTh  3Tall IMOBTOPEHMS BCEro IporpaMMHOro Marepuama. Ha 3ty  pabory
1esecoo0pa3Ho  OTBECTH  OOJbLIYI0 4YacThb BpeMmeHu. CleayrolyM —3TanoM  sBIISETCs
CAMOKOHTPOJIb 3HAHUS HM3YyYCHHOTO MaTepualia, KOTOPBIA 3aKJI0YaeTcsi B  YCTHBIX
OTBETaX Ha TPOrpaMMHBIC BONPOCH], BBIHOCUMBIE HAa OJK3aMeH. Te3HChl OTBETOB Ha
Hanbosee CI0KHbIE BOIPOCHI XKEIATEILHO 3aHUCaTh.

2. OCHOBHBIM HCTOYHHKOM IOATOTOBKHU K 3JSK3aMCHY SBJISICTCA KOHCIICKT J'ICKI_II/II\/’I.
Y4ueOHEbIH Marcepuall AacTtCcd B CHCTCMATHU3UPOBAHHOM BHJAC, OCHOBHBLIC €TI0 ITOJOKCHUA

JETAIU3UPYIOTCS, MTOJKPETUISIOTCS COBPEMEHHBIMU baktamu u HOPMAaTUBHOM
uHopmaluend, KOTOpble B  CHJIy HOBHU3HBI, BO3MOXHO, €II€ HE BOIUIM B
OMyONMKOBaHHbIE  [EYaTHbIE  HCTOYHUKHU. [IpaBunbHO COCTABJICHHBI ~ KOHCIIEKT

COJIEP’)KUT TOT ONTUMAJbHBIA 00BEM MHPOpPMAIMM, Ha OCHOBE KOTOPOTO CTYIEHT
CMOXeET IpPeJCTaBUTh ceOe Bech yueOHBIH MaTepHal.

3. Caenyer TOYHO 3allOMUHATh TEPMHUHBI U KaTETOPUH, OCKOJBKY B UX ONPEIEICHUIX
COIEpXKATCA  IPU3HAKH, IIO3BOJLAIOIIME  YSACHUTh HX CYIIHOCTb M  OTIMYHUTH  OTHU
MIOHATUSA OT IPYTHUX.

Cucrema OLIEHOK IPHU MPOBEACHUM TEKYIIET0 KOHTPOJSI U MPOMEKYTOUHON aTTeCTalluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL
CMK 3.76 «IlonoxkeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu
CTYACHTOB M aCHHUPAHTOB, OOyYaloIMXCs 10 00pa3oBaTelbHBIM IPOrpaMMaM BBICIIETO

obpaszoBanus B 'YAIID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHECEeHUs! U3MEHEHUH B pabouyro MporpaMmy JAUCHUIUINHBI

JlaTta BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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3aB.
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