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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 11O JUCIIMIIVIMHE

dopMupyeMblie KOMIETESHIIU

TpeboBanus K pe3yabTaTaM 00y4eHUsI

Kon Kommnetenus
No | Kowmre-
TCHITUH
Ob61enpodeccuoHanbHbIe
1 OIIK-4 | CnocoOHOCTb WCIIOJIb30BaTh 3HaTh: TpeOOBaHMUS K KA4eCTBY BObBI, cOpa-
3HAHHUS METOJOB MPHUHSITHS pe- | ChIBAEMOH IOC/IE HCIOJIb30BAHUS U OYHUCTKU B
[ICHUH Tpud  (HOPMHUPOBAHUU | BOJHBIC OOBEKTHI MJIM TOCTYIAIOIICH B 3aMKHY-
CTPYKTYPbI HPUPOJHO- | Thie 00OPOTHBIE CHCTEMBI; COBPEMEHHBIC METO-
TEXHOTEHHBIX KOMIUIEKCOB, Me- | JIbl B COOPYKCHHUS IJIi OYMCTKH M JIOOUHCTKU
TOJIOB aHaJM3a 9KOJIOT0- | CTOYHBIX BOI.
SKOHOMHYCCKOW M TEXHOJIOIH- YMeTb: BbIOMpATh THIIOBBIC CXEMHBIC pellie-
4ecKo  A(PQGEKTUBHOCTH TPH | HHSI CHCTEM BOJOOTBEICHHS HACCICHHBIX MECT H
MIPOCKTUPOBAHUK W PEATM3AlMN | IPOMBIIUICHHBIX — MPEANPHUATHIA; PUHUMAThH
POEKTOB  MPHUPOAOOOYCTPOM- | MPOEKTHBIC PEIICHHUS HAa OCHOBE CYIIECTBYIO-
CTBa M BOJIONOJIB30BAHUS, MPO- | KX TUIIOBBIX Pa3pabOTOK.
CKTOB BOCCTAHOBIICHHSI MPHUPOJI- BiiajgeTb: METOMOJIOTHEH ONpPEICICHUs pac-
HOTO COCTOSIHHMSI BOJHBIX U JIPY- | YETHBIX PAaCXO0B CTOYHBIX BOJ, O0Pa3yIOIINX-
THX PUPOIHBIX 00BHEKTOB Csl B HACEJICHHBIX MECTaX W Ha MPEANPUATHIX,
U HEOOXOIUMOM CTEIEHH OYHMCTKH CTOYHBIX
BOJI Tepe/] cOPOCOM MX B BOJIHBIA OOBEKT HIIH
nepel] mojaucii B 3aMKHYTYIO OOOPOTHYIO CH-
CTeMy; METOJIOJIOTHEH pacueTa BOIAOOTBOIS-
IIUX CETEHM M COOPYKEHUM OYMCTKH CTOYHBIX
BOJI B MPOEKTaX BOCCTAHOBIICHHS MPHPOIHOTO
COCTOSIHUS BOAHBIX M JPYTHX MPHUPOTHBIX 00b-
€KTOB.
[TpodeccuonanbHbie
2 [1K-4 CriocoGHOCTh MPUHSTH 3HAaTBH: HAa3HAYEHUE U YCTPOWCTBO cCeTei

npohecCHOHANBHBIE pellie-
HUS HA OCHOBE 3HAHHS TEX-
HOJIOTMYECKUX MPOIIECCOB
MIPUPOI000YCTPONCTBA
BOJIOTIOJIb30BAHUS TIPH
CTPOUTEIILCTBE M IKCILTya-
Tanuu 00BEKTOB MPUPOIO-
o0ycTpoiicTBa

BOJOOTBE/ICHHSI HACEJIEHHBIX IIYHKTOB W
MPOMBILUIEHHBIX — MPEANPUSATANA;  OCHOBBI
JKCIUTyaTalluu TPyOONpPOBOJOB M COOpYKe-
HUW HapyKHOU CETH;

¥YMmerb: paccuuTaTh M 3alpPOCKTHUPOBATH
Hapy>KHbIE CETU BOJIOOTBEJCHUSI B HACEJICH-
HOM ITyHKTE€ Ha MPOMBIIUICHHOM IPEAIPUs-
TUHW, TPOU3BOJUTH TEXHUKO-3KOHOMHYECKOE
CpaBHEHHE BAPUAHTOB CETEH;

Baanerb: HaBbIKaMHM MPOEKTUPOBAHUSA U
pacyera CHCTEM BOJOOTBEJICHHS HACEIICH-
HBIX MECT; METOoaMu TEXHUKO-
9KOHOMHMYECKOTO OOOCHOBaHHS TPUHHUMAE-
MBIX IIPOEKTHBIX.




1.

Coz:ep;xaHHe AUCHUINIMHBI OCHOBBIBACTCA U ABJIACTCA JIOTUYCCKHUM IIPOAOJIKCHHUCM

CHCAYIOIIUX TUCITUTIINH:

MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJILHOM
ITPOI'PAMMBI

No HanMeHoBaHMe JUCHIUIUINHBI (MOJTYJIs)

1 Jlucuumineel npogeccuoHabHOro 6s10Ka 6akanaspuara HanpasieHus 20.03.02

2 [IpoekTrpoBaHHEe CHCTEM BOAOCHA0KEHUS M COOPYKEHHH BOJJOMIOTOTOBKH
ConepxaHve JUCHUIUIMHBL CIY>KUT OCHOBOM ISl M3YYECHUS CICAYIOIIMX JHCIIU-

TUIVH:
No HaunmenoBanue AUCHUTIITUHBI (MOTYJIS)
1 DKooruueckoe 000CHOBAHUE U IKCIIEPTH3A PUPOTHO-TEXHOTECHHBIX
KOMITJICKCOB

2. OFBEM JIMCHHUILJIMHBI
OO01mmas TpyI0eMKOCTh TUCIIMILIMHBI COCTABIISIET 6 3a4. equnwMI, 216 Jac.

Bun yueOHoOI paboThI Bcero Cemectp
4acoB Ne 2
OO61mas TpyI0eMKOCTh TUCIHUIUIMHBI, Yac 216 216
KonTakTHasi paGora (ayAuTOpHbIE 3aHATHS), 34 34
B T.Y.:
JCKITAN
n1abopaTopHbIe
MpaKTUYECKUe 34 34
CamocTosiTeJibHAs padoTa CTYy/IEHTOB, 182 182
B TOM YHCJI€:
KypcoBoii mpoekt o4 54
Kypcosas pabora
PacuerHo-Tpaduueckoe 3ananue
NuauBuayansHOE JOMAIIHEE 3aJaHue
Jlpyeue 6uovi camocmosimenvHotl pabomwl 92 92
dopma IpoMeKyTOUHAS ATTECTAIUS
9K3aMEH 36 36




3. COIEP)KAHUE JUCLMILIMHBI

4.1 HamMeHOBaHuUE TeM, UX COepP:KaHue U 00beM

Kypc1 Cemectp 2

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

OO0ObeM Ha TEMATH-
YECKUH pa3zies 1o
BHJIaM y4eOHOMH
Harpy3Ku, Jac

IIpakTruueckue

Jlexun
RAHATUA

JlaboparopHsie
3AHATUA

CaMOCTOSITENb-
Hag pabora

1. CucreMbl BOJOOTBEACHUSA

Beenenue. VMcropusi, mepcrieKTUBBI U TIyTU Pa3BUTHS CUCTEM BOJOOTBE-
nenus. CToOYHBIC BOJBI, MX COCTaB, Kiaccudukamus. CUCTEMbI BOAOOTBE-
JICHUS TOPOJIOB, UX CpaBHUTEIbHAs XapakTepuctuka. OOmias cxema BOJo-
OTBEACHUS U €€ 3JIeMEHTbl. CXeMbl HAPYKHBIX BOJOOTBOJSLIUX CETEH.
Baccelinbl BogooTBeaeHus. [IpuHIMIIBI TPOEKTUPOBAHUS BOJOOTBOIAILICH
cetu. TpaccupoBKka BOJIOOTBOJIAIINUX ceTeil. Pa3melienre BOJOOTBOSIIINX
CeTel Ha IJIaHEe U B MOMEPEYHOM Ipoduiie yiuil. Y CcIoBUs MpueMa CToY-
HBIX BOJ B BOJOOTBOJAILYIO ceTh. CIUIaB HEUUCTOT, cHera u mycopa. Cu-
CTEMBI BOJIOOTBEJICHUS MAJIOHACEJIEHHBIX MECT U OTJIEJILHO PACIIOIOKEH-
HBIX 00BEKTOB. CHCTEMBbI BOJIOOTBEICHHS IPOMBIITUICHHBIX TTPEATPUSITHIA.
3aMKHYTBhIE€ CHCTEMbI BOJIOTIOJIb30BAHUS MPOMBIIUICHHBIX MPEANPUSTHIA.
CxeMBbl KOMIIIEKCHOT'O BOJIOOTBEICHMS.

[

2. I'mapaBiauyeckuii pacyeT BOAOOTBOASAIIUX ceTel

PG)KI/IM ABHUXKCHHUS CTOYHBIX BOJ B BOAOOTBOIAIINX CCTAX. q)OpMI)I TII0IIC-
PEYHBIX CEUYEeHUU TpyO M KOJIEKTOPOB. XapaKTEPUCTUKH MOTOKA CTOY-
HBbIX BOJA. POpMyIIbI THAPABIMUYECKOTO pacuyeTra CaMOTEUHBIX TPYOOIpo-
BOJIOB. YU€T MECTHBIX CONPOTUBIEHUI. MUHUMANBbHbBIE TUAMETPHI TPYO.
Crenenp HamoJiHeHUs TpyO W KaHanmoB. PacyeTHwbie ckopocTH. MuHU-
MasbHbIE YKJIOHBL. ['HaApaBIMYecKkuii pacyeT HalOpPHBIX TPYOOIPOBOIOB.
Pacuer nrokepos.

3. Ilpon3BoACTBEHHO-0BITOBAsI BOJOOTBOASIIAS CeTh

[InoTHOCTH HaceneHust U pacueTHoe HaceleHue. Hopmbl BoioOTBeAEHUS
U PEXHM MOCTYIUIEHHs] CTOKOB. PacueTHble pacxoabl CTOUHBIX BOJ. Pac-
YETHBIC YYACTKH M PACXOJbl CTOYHBIX BOJ Ha HUX. [ HIpaBInvecKkuii pac-
YeT M BBICOTHOE MPOEKTHPOBAHHUE BOJOOTBOJsAIIEH ceTH. OmpeneneHue
Ha4yaJIbHOW TIYOWHBI 3aJI0KEHUsT TpyOompoBoioB. CompsikeHus: Tpy0o-
npoBojioB. Ha3zHaueHnue ykioHOB TpyOorpoBoaa. IIpaBuna KOHCTpyupo-
BaHUS BOJIOOTBOJIAIIEH CETH

12

13

4. NoxkaeBasi BOA0OOTBOASIILIAS CETh

Hasznauenue noxzaesoi BogoorBoasuiei cetu. HapykHble 1 BHYTpEHHHUE
BOJOCTOKH. Pa3menienne N0KIEBbIX KOJUIEKTOPOB U JT0KICTIPHUEMHUKOB
B Ipenenax kBaprana. OCHOBHBIE 3aKOHOMEPHOCTH BBINAJECHUS JOXKACH.
Crioco0Os1 m3Mepenus napameTpoB aoxas. [lepBuunas oOpaboTka 3amu-
ceil 0 BhIMaieHuu U POpPMYIbl PACUETHOM MHTEHCHUBHOCTH MOXs. [loms
0CaJKOB, KO3(PUIIMEHT HEPaBHOMEPHOCTH BbIMaZeHus ocaakoB. Koag-
¢unment croxka. opMupoBaHue A0XKJIEBOro CTOKa. MeToa mpeaenbHbIX
MHTeHCUBHOCTEH. PacueTHast mponoinkuTenbHocTh A0XkAs. CBoOOgHAs

10




€MKOCTh JOXKIEBBIX KOJUIEKTOpOB. OMpeaesieHne pacuyeTHBIX PacXxo0B
TOXKAEeBBIX BOJ. CTOK TalbIX U MOJMBOMOEYHBIX BOJI. OCOOEHHOCTH TPO-
E€KTUPOBAHUs JOKAEBOM BOJOOTBOJIAIICH ceTd. ['mapaBiamyeckue 3ako-
HOMEPHOCTHU JABWKEHUS JI0KJIECBBIX CTOKOB. ['MIIpaBIUYEeCKUU pacyeT
oKJIeBor ceTu. HamopHbIil peskuM paboThl TOKIEBOW ceTH. Perymmpo-
BaHUE JIOXKJIEBOTO cToKa. OCOOCHHOCTH MPOCKTUPOBAHUS TOTYpa3eiib-
HOW CHCTEMBI BOJIOOTBENICHMS. [ MaApaBIMYECKUil pacyeT ceTei mosypas-
JIENIbHON cuCTeMbI BOJ0OTBeAeHHS. OCOOCHHOCTH MPOCKTUPOBAHUS 00-
IIECIUIaBHOM CHUCTEMBbI BOJOOTBEACHUS. | MApaBIMYEeCKUl pacyeT cereu
OO0IIeCTUIaBHOM CUCTEMBI BOAOOTBEACHUS. XapaKTep U JUHAMUKA 3arpsi3-
HEHHOCTH TTOBEPXHOCTHOTO CTOKA.

5. YceTpoiicTBO BOTOOTBOASIIIIUX ceTeil

YcTpoiicTBO TpyOONpPOBOIOB U KOJUIEKTOPOB ISl BOJOOTBOASIIEH CETH.
Brei6op matepuana Tpyd ¥ KOJUIEKTOPOB. 3amuTa TPyO OT pa3pylieHUs.
Bentunsanus ceru. Haznauenue u 06iacTh NpUMEHEHUSI COOPYKEHHUM Ha
ceTsix. CMOTpOBBIE KOJIOAIBI, COCAMHUTEIbHBIE KaMephl U MPOMBIBHBIE
Kojoausl. Ciayyau yCTaHOBKM WM THUIIBI MEpPENagHbIX KoJoAueB. OCHOBBI
pacdera TpyOHBIX TiepenanoB. OCHOBBI pacdyeTa TPyOUaThIX MEpenagoB C
ralieHueM SHEPIuu COYyJAapEHUEM MTOTOKOB U C MOAKIOYEHUEM CTOSIKA K
menbire. [laxTHble MHOTOCTYHEHYaThie nepenannl. [lepemanst ¢ Bomo-
cIMBOM mpaktudeckoro mnpodwns. [lepenaansiii kojomern ¢ 0oTOOMHO-
BOJIOCJIMBHOM CTEHKOW. J[0KIeNPUEMHHUKN, KOHCTPYKIIMU U pacyeT. Pas-
JeNUTeNbHbIE KaMepbl, KOHCTPYKIMU U pacyeT. [lapameTpsl paboThl pasz-
JenuTeNnbHbIX Kamep. OcOOEHHOCTH yCTpoiicTBa arokepoB. Ilepeceuenus
n acrakaapl. KoHCTpyKLMM peryiupyroumx pe3epByapoB. Beimycku
CTOYHBIX BOJI B BOJIOEMBI. PacronoxeHne u KOHCTPYKIIMUA KaHAJIM3aI[1-
OHHBIX HACOCHBIX cTaHIMH. IIpoekTHpoBaHue U pacueT KaHAIU3ALUOH-
HBIX HACOCHBIX CTAHIIUM.

10

6. PanimoHaibHOe UCIOJIb30BaHUE BOJHBIX pecypcoB

HopmupoBanue 3arpsi3HeHMH B BOJHBIX OOBEKTax. YcCioBHs cOpoca
CTOYHBIX BOJ B BojoeMbl. Kiaccudukamus BoJ Mo I1ieieBOMy Ha3zHaye-
HUIO.

7. Mexannveckasi 0OUHCTKA CTOYHBIX BOJ

[IpouexuBanue. Y najneHne MUHEPAIbHBIX TPUMECEH METOJIOM OTCTauBa-
HUS. Y JaJeHue BCIUIBIBAOIIUX ITpuMece. OUIbTpOBaHUE CTOYHBIX BOJ.
VY naneHue B3BEMICHHBIX BEIIECTB MO JEHCTBUEM IIEHTPOOESKHBIX CHIT

10

8. PU3NKO-XHMHYECKHE METOAbI OYUCTKHU CTOYHBIX BO/

Koarymsimus u dnokymsust. @notarust. OCHOBBI Tpoliecca aacopOuu.
AJZICOpOEHTBI — OCHOBHBIE XapaKTEPUCTHUKU, BUJBI, pereHeparus. Ajn-
COpOIMOHHBIE YCTaHOBKU. VOHHBIN 00MEH — OCHOBBI mporiecca. CXeMbl
MOHOOOMEHHBIX YCTaHOBOK. OJKcTpakius. OOpaTHBII OCMOC M yIbTpa-
bunpTpanus. Jlesonoparus, nerasaimus.

9. XumMuueckue u INEKTPOXUMHYECCKUE METOABI OYUCTKHU CTOYHBIX BOJX

Heitrpanmmzanus. OkucieHne U BOCCTAHOBIICHUE. Y TAJICHUE MOHOB TSXKeE-
TeIX MeTaioB. O0e33apakBaHUe CTOYHBIX BOJ. AHOJHOE OKHCIIEHUE H
KaTOJHOE BOCCTAHOBJICHUE. DJIEKTPOIH3.

2

10. Buoxumuuyeckue METOAbI OYUCTKHU CTOYHBIX BO/

OO6mwme monokeHrs. 3aKOHOMEPHOCTH pacliajia OPraHNYEeCKUX BEIIECTB.
AdpoOHBIE METOABl OYUCTKU CTOYHBIX BOoA. OOpaboTka ocaakoB. AHan-
pO6HI)Ie METOABI OYNCTKHU CTOYHBIX BO/. PeKyHepauHﬂ AKTUBHOI'O HJIiA.

10

10




11. Tepmuyeckre MeTOAbI OUMCTKH CTOYHBIX BOJI

KOHLIGHTpI/IpOBaHI/Ie CTOYHBIX BOJ. BElIeneHue BEIIeCTB U3 KOHICHTPH- 5
POBAaHHLIX paCTBOPOB. TepMOOKI/ICHI/ITeHBHHe METObI O6€3Bpe)KI/IBaHI/I${.
UTOIro 34 92

4.2. Copep:xaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

No HanmenoBanue Tema mpakTHYecKOro (CEMHUHAPCKOTO) 3aHATHUS K-Bo K-Bo
I/m | pasnena AUCIUILIU- YacoB | 4YacoB
HBI CPC
1 | Cucremsbl Pacuer konmuecTBa cHera, cOpackIBAaEMOro B BOJIO- 1 1
BOJIOOTBE/ICHHUS OTBOJAIIYIO CCTh
2 | IlpousBoacTBeHHo- | OnpezeneHue pacxoJ0B CTOYHBIX BOJ OT HACEJICH- 2 2
ObITOBasi BOJOOT- | HOTO MYHKTA ¥ MPOMBIIIJICHHBIX MPEANPUATHH, TO-
BOASIIASI CETh CTYMAIOIUX Ha KaHAIM3AIlMOHHBIE OYHCTHBIE CO-
OpYKEHUI
3 OmnpenenieHne KOHIIGHTpAIMi 3arps3HCHUA B OBITO- 2 2
BBIX CTOKaxX M YCPEIHEHHBIX KOHIICHTPAIIUN 3arps3-
HEHUU
4 Omnpenenenre MPUBEACHHOTO KOJIMYECTBA KUTENIECH B 2 2
HACEJICHHOM ITYHKTE.
5 Pacuer xoadpurnmenta cmemnieHusl. 2 2
6 Pacuer HE0OXOAMMOI CTENEHM OYUCTKH CTOYHBIX 2 2
BOJI
7 Omnpenenenre Ha4aabHOW INIyOUHBI 3aJI0KEHUS TPY- 2 2
OOIPOBOJIOB.
8 | MoxnmeBass  BOO- | [ mapaBIuYeckuii pacder ceTeil Toaypa3ieiibHON 2 2
OTBO/SIINAS CETh CHCTEMBI BOJIOOTBE/ICHUS JI0KIEBON CETH
9 | YerpoiicTBo Pacuer paznenuTenbHBIX KamMep C BOJAOCIUBAMH U C 2 2
BOJ0O0TBOAS KX BEPTUKATHHBIMU Pa3A€TUTEIbHBIMA CTEHKAMU
cerei
10 | PaumonajabHoOe Bribop meTonma u cXemMbl OYMCTKH CTOYHBIX BOJ U 1 1
HCIOJIb30BaHHE 00paboTKH 0CcaaKOB
BOJHBIX
pecypcoB
11 | Mexanuueckas Pacyer pemeTok M NpuHATHE TUIIOBOIO 3/1aHUS pe- 2 2
OYMCTKA IIETOK
12 | cTOYHBIX BOA Pacuer nepBUYHBIX OTCTOWHUKOB 2 2
13 | Xumuveckue Me- | Pacuer HEOOXOAMMOroO KOIMYECTBAa pearcHTa IMpH 2 2
TOABI OYMCTKHM | HelTpaJn3aly CTOYHBIX BOJT
CTOYHBIX BOJI
14 | Buoxumuveckue Pacuer a’poTenkoB 2 2
15 | meToaBbI Pacuer OnoduiabTpoB 2 2
16 | ouucTKH Pacyer BTOpUYHBIX OTCTOMHHUKOB 2 2
17 | CTOYHBIX BOJ PacueTr MIIOBBIX ILIOIAA0K 2 2
18 Pacuer coopykeHHI MO 00E3BOKMBAHHMIO OCAJIKOB 2 2
CTOYHBIX BOJT
UTOIO | 34 34

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI
JlaGopaTopHbie paboThl Y4eOHBIM TTAHOM HE MPEAYCMOTPEHBI.




4. ®OHJA OHEHOYHbBIX CPEJACTB JJisi TIPOBEJAEHUSA TEKYIIET'O
KOHTPO.IS1 YCIEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTALIUU
IO UTOT'AM OCBOEHMUSA JTUCHUIIJINHBI
4.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (TUIOBBIX 3aaHHN)

HaumenoBanue paszne-
JJa AU CLHUIIIINHBI

CopepxaHrie BOIPOCOB (TUIIOBBIX 3aJaHUIA)

CucreMbl
BO/J00TBEICHUSA

1. Hcropwusi, mepCrEeKTUBHI U IyTH PA3BUTUS CUCTEM BOJJOOTBEICHHUS.
2. CrounHble BOJBI, MX COCTaB, Kiaccudukamus. CHCTEMbl BOJOOTBE-
JICHUSI TOPOJIOB, UX CPaBHUTEIbHAS XapaKTEPUCTUKA.

3. OOmas cxema BOJOOTBEACHUS U €€ DIIEMEHTEI.

4. Cxembl HapYKHBIX BOJOOTBOAAIIMX ceTeil. bacceitHbl BogooTBeNE-
HHA.

5. IlpuHIUIIBEI MPOEKTUPOBAHHUS BOJJOOTBOISAIICH CETH.

6. TpaccupoBka BOIOOTBOASIIUX ceTeil. Pasmemienne BOAOOTBOIS-
IIUX CETEeH Ha IJIaHEe U B TIOTIEPEYHOM IIpOodrIe yIIHII.

7. YcnoBus mpuemMa CTOYHBIX BOJ B BOJOOTBOJAIIYIO ceTh. CruiaB
HEYHCTOT, CHEra U Mycopa.

8. Cucrtembl BOJIOOTBEJICHHUS MAJOHACEICHHBIX MECT U OTJEIBHO pac-
MOJIOKEHHBIX 00BEKTOB.

9. Cucrembl BOJIOOTBEICHHUS IPOMBIIUICHHBIX MTPEATTPUSATHH.

10. 3aMKHYTBIE CHUCTEMBI BOJOIMOJB30OBAHMS MPOMBILIUICHHBIX TMpe-
nipusiTuid. CXxeMbl KOMIUJIEKCHOT'O BOJIOOTBE/ICHHUSI.

I'mppaBauyveckuii
pacyeTt BOIOOTBOASA-
KX ceTel

11. PexxuM JBYDKEHUS CTOYHBIX BOJI B BOJIOOTBOISIIINX CETSIX.

12. ®opMmbl oNEpeYHBIX CEYEHUI TPYO U KOJIIIEKTOPOB.

13. XapaKkTepruCTUKH MTOTOKA CTOYHBIX BO/I.

14. ®opmyibl THAPABINIECKOTO pacueTa CaMOTEYHBIX TPYOOIIPOBOIOB.
Yuer MECTHBIX CONPOTUBIICHUN.

15. MunumanbHbIe TUAMETPHI TPYO.

16. Crenenp HaromHEeHUs! TPYO M KaHAJOB, paCUeTHBIE CKOPOCTH, MUHU-
MaJIbHBIC YKJIOHEI.

17. TunpaBnuueckuil pacueT HAMOPHBIX TpyOorpoBoaoB. Pacuer nro-
KEpOB.

IIpousBoaCTBEHHO-
OLITOBAasI BOJOOTBO-
OA1IIAs CeTh

18. TI;1oTHOCTH HACENIeHHS U pacueTHOE HAaCEICHHUE.

19. HopMbI BOJIOOTBEIEHUS M PEXKUM MOCTYIUIEHUSI CTOKOB. PacueTHble
pacxozbl CTOYHBIX BOJI.

20. PacyeTHble y4acTKM U pacXo/bl CTOYHBIX BOJ HA HUX.

21. T'uppaBmyecKnid pacdeT W BBICOTHOE IMPOEKTHPOBAHUE BOJOOTBOIIS-
LIEN CETH.

22. OnpeneneHue HAYTbHON TITyOUHBI 3aJI05KEHUS TPYOOIIPOBOIOB.

23. ConpsixeHus TpyOOIpoBOIOB.

24. HazHaueHue yKIIOHOB TPyOOITPOBO/IA.

25. IIpaBuia KOHCTPYHPOBAHUS BOJOOTBOISIIEH CeTH

JloxneBast
BOJI00TBO-/ASIAsI CETh

26. Haznauenue 10X1eBOM BOTOOTBOIAIIEH CETH.

27. HapyXHble 1 BHYTPEHHHUE BOJAOCTOKH.

28. Pa3menieHne MOXKAEBBIX KOJUIEKTOPOB U JOXKICTIPUEMHHUKOB B TIpe-
Jienax KBapTana.

29. OCHOBHBIC 3aKOHOMEPHOCTH BBIMTAJICHUS JIOXKICH.

30. CriocoObl U3MEpeHHsI MapaMeTPOB T0KIS.

31. TlepBruHas 0O0pabOTKa 3amucell O BBIMAJCHUN U (OPMYIIBI pacueT-
HOUM MHTEHCUBHOCTH JIOMKISL.

32. Ionst ocamkoB, K03 PHUIIMEHT HEPABHOMEPHOCTH BBITTAICHUS OCA-
koB. Koa¢punuenr croxa.

33. ®opmupoBaHUE T0KIEBOTO CTOKA.




34. Meton nipefieIbHBIX HHTEHCUBHOCTEH.

35. PacueTHas mpoI0KUTENHHOCTD OIS,

36. CBoOoaHAsT EMKOCTB JOK/IEBBIX KOJJIEKTOPOB.

37. OnpeneneHne pacyeTHBIX PACXOA0B JOXKIEBBIX BOJ.

38. CTOK TaJIbIX U MOJIMBOMOEYHLIX BOJI.

39. OcoOEHHOCTH TPOSKTUPOBAHUS JOKIACBON BOJTOOTBOISIICH CETH.
40. N'mapaBnuyeckre 3aKOHOMEPHOCTH JIBHYKCHHUSI I0KIEBBIX CTOKOB.
41. I'mapaBinyeckuil pacyeT JOKIEBOU CETH.

42. HaropHblid pexxuM pabOThI T0KIEBOU CETH.

43. PerynupoBaHue 105KI€BOTO CTOKA.

44. OcoOeHHOCTH TIPOSKTHUPOBAHMS TOTYpa3AeIbHOW CHCTEMBI BOJOOT-
BEJICHUSL.

45, I'uapaBIvecKuil pacueT ceTel MoTypasIeIbHOM CHCTEMBI BOJIOOTBE-
JICHHUSL.

46. OcoOEHHOCTH MPOSKTUPOBAHMS OOIIECIVIABHOM CHUCTEMBI BOJOOTBE-
JICHHUSL.

47. I'mapaBauvecKuid pacdeT ceTed OOINeCIUIaBHOM CHUCTEMbI BOJOOTBE-
JICHHUSI.

48. XapakTep u AMHAMUKA 3arps3HEHHOCTH MOBEPXHOCTHOT'O CTOKA

YcrTpoiicTBO BOA0OT-
BOASAIIHUX ceTel

49. YcTpoicTBO TPyOOIPOBOIOB M KOJUIEKTOPOB JJIsSE BOJIOOTBOISIIEH
CETH.

50. Beibop marepuana TpyO M KOJUICKTOPOB. 3ammra Tpyd OT pas3py-
nieHus. Bentusiuus ceru.

51. Haznauenue u 00:1acTh MPUMEHEHUS COOPYKCHUHN Ha CETSIX.

52. CMOTpOBBIE KOJIOALBI, COEIUHUTEIbHbIE KaMepbl M IPOMbBIBHbIC
KOJIO/ILIBL.

53. Ciryyau yCTaHOBKH U THIIbI II€PETIaHBIX KOJO/ALEB.

54. OcHOBBI pacuera TPYOHBIX IE€penaioB.

55. OcHOBBI pacueTa TpyOUaThIX MEepenasioB C raleHUueM SHEpruu co-
yIapeHrEeM ITOTOKOB U C TIOJKITFOUEHHEM CTOSKA K HIETIBITE.

56. [ITaxTHBIE MHOTOCTYIIEHYAThIE TIEPENaIbl.

57. Ilepenaspl ¢ BOOOCIUBOM MPAKTUYECKOTO MPOPUIIS.

58. [lepenaansblif Konoael ¢ 0TOOIHO-BOJOCIMBHON CTEHKOM.

59. loxnenprueMHUKH, KOHCTPYKIIUU B pacyer.

60. Pa3nienurenbHble KaMepbl, KOHCTPYKLIUU M pacyer.

61. [TapameTpsl pabOTHI pa3AeTUTEIHHBIX KaMep.

62. OCOOEHHOCTH YCTPONCTBA IIOKEPOB.

63. [lepeceveHus 1 dCTaKaIbl.

64. KoHCTpYyKIIMK PEryIUpYIOLINX pe3epBYyapoB.

65. BBITYCKH CTOYHBIX BOJ] B BOJAOEMBI.

66. PacnonoxkeHne M KOHCTPYKUMHM KAaHAIM3aLMOHHBIX HACOCHBIX
CTaHIINH.

67. [IpoekTupoBaHKEe U pacueT KaHAJIM3AIMOHHBIX HACOCHBIX CTaHIIMH.

PanunonaanHoe uc-
MOJIL30BaHME BOAHBIX

68. HopmupoBaHue 3arps3HEHHN B BOJHBIX 00BEKTaX.
69. YcnoBus cOpoca CTOYHBIX BOJI B BOJOEMBI.

pecypcos 70. Knmaccudukanus BoJI 110 1IeJIeBOMY Ha3HAYECHUIO.
71. Knaccudukamnuss METoA0B OYUCTKH U 00E3BPEKUBAHUS CTOUYHBIX
BOJ
Mexanuueckas 72. Knaccuduxamnuss METoA0B OYUCTKH U 00€3BPEKUBAHUS CTOUYHBIX
0YMCTKA BOJI

CTOYHBIX BOJ

73. YcpeaHUTeIN CTOYHBIX BOJI




74. MexaHu4eckasi O4MCTKa CTOYHBIX BOJ. DUIBTPHI.

75. Yanenue BCIUTBIBAIOIIMX NpUMeced U3 CTOYHBIX BoA. Hedteno-
BYLIKH.

76. OuncTKa CTOYHBIX BOJ] OT B3BEIICHHBIX YACTHI] B TIOJIE IIEHTPOOECIK-
HbIX cuil. LenTpudyru — npuHmun padoTel, TUIIBI KOHCTPYKLUH.

77. O4nCcTKa CTOYHBIX BOJ] OT B3BEIICHHBIX YACTHI] B TIOJIE IIEHTPOOECIK-
HBIX cujl. OTKPBIThIE TUAPOLMKIOHBI — MPUHIUI pabOThI, TOCTOUHCTBA
Y HEJIOCTATKH.

78. OuuncTKa CTOYHBIX BOJ] OT B3BEHICHHBIX YACTHI] B IIOJIE EHTPOOEK-
HBIX CHJI. 3aKPBIThI€ THAPOLMKIOHBI — IPUHIUIT pabOThI, JOCTOMHCTBA
Y HEJJOCTATKHU.

XuMHYeCKHE METOAbI
OYHUCTKH
CTOYHBIX B0

79. XuMUYECKHE METOAbl OYUCTKM CTOYHBIX BOJ. Helrpamusamms
CTOYHBIX BOJI J00OaBJIeHHEM peareHToB. PacueT HE0OXO0AMMOro KOJIH-
YyecTBa HEUTpaIU3aTopa.

80. Xumuueckue METOJbl OYUCTKH CTOYHBIX BOJ. He#Tpamuzarus
CTOYHBIX BOJl (DMIBTPOBAHUEM YEPE3 HEUTPAIHU3YIOIIUE MATCPUAITEIL.
81. XuMuyeckue MeTOJbl OUYHUCTKHU CTOYHBIX BOJ C IENbI0 yIaJCHHS
HOHOB TSHKEJIBIX METAJIOB.

DU3UKO-XMMHUUYECKHE
METOAbI
OYHCTKH
CTOYHBIX BO/I

82. Du3HMKO-XMMHUYECKHE METO/Ibl OUYMCTKU CTOUYHBIX BoA. Koarysmus.
83. OcHOBHBIE CXeMbI OYHCTKM CTOYHBIX BOJ Koaryisiued u (ioky-
JIAAEH.

84. ®U3HKO-XMMHUYECKHE METOJbl OYHCTKH CTOYHBIX BOA. DIIOKyIIs-
s,

85. ®U3HKO-XMMHUYECKHE METOJbl OYHCTKH CTOYHBIX BOA. OCHOBBI
nporecca GIIoTaluu, BUIbI (IIOTALUH.

86. ®norauus MpH MOMOIIM MOPUCTHIX IUIACTHH. XUMHU4YecKas (iora-
s,

87. OcHoBblI mporiecca (hraoTanuu, BUAB (IOTAINH, (IOTOPEareHTHI.
88. Oumcrka CTOUHBIX BOA MeToAOM ancopOiuu. OCHOBBI Mpoliecca
ajcopOuuu

89. Ouuctka CTOUHBIX BOJ METOJOM aAcopOLUHU. XapaKTepHCTHKa af-
COpOCHTOB.

90. Owuucrtka CTOYHBIX BOJ METOAOM aacopouuu, Teopust BOT.

91. YcTaHOBKH /ISl OYMCTKH CTOYHBIX BOJ] METOJIOM aJCOPOITUH.

92. ®norauus c BbIIENEHUEM BO3[yXa U3 pacTBopa. HamopHas n 6e3-
HanopHas ¢GoTanus.

93. ®norauus c BbIIENIEHUEM BO3AyXa U3 pacTBopa. DpiudTHas ¢iio-
Tanys, GIOTaus ¢ MEXaHWIECKUM JIMCTIEPTHPOBAHIEM BO3IyXa.

10

Buoxumuueckue me-
TOABI OYUCTKH
CTOYHBIX BOJI

94. buoxuMu4ecKkue MeTOJbl OYUCTKH CTOUHBIX BOJ - OOLIME MOJIOXKe-
HUsl. 3aKOHOMEPHOCTH paciaja OpraHMyecKuX BEIIECTB.

95. Ouuctka CTOYHBIX BOJI OT OPraHWYECKUX BellecTB. A’poOHBIE
MIPOLECCHl. ADPOTEHKH.

96. Oumuctka CTOYHBIX BOJI OT OPraHWYECKUX BeIeCTB. A’pOOHBIE
npouecchl. buodunbTpel, Ouosoruueckue Npyabl, Noias GUIbTpalUU U
OpOILLIECHHUS

97. Ouuctka CTOYHBIX BOJ OT OPraHWYECKUX BEIIECTB. AHAIPOOHBIC
IIPOLIECCHI.

98. Metoapl TepepadOTKH W YTWIM3AIWK HW30BITOYHOTO AKTHBHOTO
nna.
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Tepmuueckue merTo-
JAbI OYMCTKH CTOYHBIX
BOJ

99. KoHIEHTpHUpOBaHUE CTOYHBIX BO/I.
100. Boigenenue BemecTB U3 KOHIEHTPUPOBAHHBIX PaCTBOPOB.
101. TepMOOKHCAUTETBHBIE METOIBI 00E3BPEIKUBAHHSL.




N

o oA W

~

8.
9.

IlepeyeHb BONPOCOB il MOATOTOBKH K 3K3aMeHY
HcTopus, NepCceKTUBbI U ITyTH Pa3BUTHUSI CUCTEM BOJOOTBEACHHUS.
CrouHble BOJBI, UX cOCTaB, Kiaccuduxaius. CuctemMbl BOJOOTBEACHUS TOPOAOB, UX CPABHU-
TEJbHASI XapaKTEPUCTHKA.
OO61mas cxema BOJOOTBE/ICHUS U €€ 3JICMEHTHI.
CxeMbl HapyKHbBIX BOJIOOTBOAALIMX ceTell. bacceliHbl BOIOOTBEACHUS.
[IpuHUMITBI IPOEKTUPOBAHUS BOJIOOTBOAILEH CETH.
TpaccupoBka BOJIOOTBOJAIINX ceTel. Pa3MmenieHue BOJOOTBOIAIINX CETEN HA IIJIaHE U B MOIe-
pedHoM npodusie yIuL.
VYcnoBus nprema CTOYHBIX BOJ B BOAOOTBOAAIIYIO ceTh. CIulaB HEYMCTOT, CHETa U Mycopa.
CucTeMbl BOJOOTBEICHUS MAJIOHACEIICHHBIX MECT M OTJICJIbHO PACIIOJIOKEHHBIX OOBEKTOB.
Cuctembl BOJOOTBEICHHS IPOMBIIIEHHBIX PEIIPUATHIH.

10. 3aMKHyTbIe CHUCTCMbI BOAOITIOJIb30BaHU MMPOMBIINIJICHHBIX HpeI[HpI/ISITI/II/I CxeMbl KOMIIIEKCHO-

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
. YCcTpoiicTBO TpyOOIPOBOIOB U KOJJIEKTOPOB JJIsl BOAOOTBOASAIIEH CETH.
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r'0 BOJIOOTBE/ICHHUS.
Pexxum BH>KEHMSI CTOYHBIX BOJ] B BOJAOOTBOISIIMNX CETSX.
@DopMBbI OMEPEUYHBIX CEYCHHM TPYO U KOJIIEKTOPOB.
XapakTepUCTUKHU MOTOKA CTOYHBIX BOJI.
DopMyIbl TUAPABINYECKOTO PACYeTa CAMOTEUYHBIX TPYOOIPOBOAOB. YYET MECTHBIX CONMPOTUB-
JICHUM.
MuHuMalnbHbIe T1aMeTphl TpYO.
CrerneHb HaNIOJTHEHHS TPYO M KaHAJIOB, pacYeTHBIE CKOPOCTH, MUHUMAITLHBIC YKJIOHEI.
['unpaBnuyeckuil pacyeT HalOPHBIX TPYOOIPOBOAOB. Pacyer qiokepos.
[110THOCTH HaceNneHUs U PACYETHOE HacEJICHUE.
Hopwmbl BOJOOTBEIEHUS U PEXKUM NOCTYIUIEHUSI CTOKOB. PacueTHble pacxo/ibl CTOYHBIX BOJ.
PacuerHbie yuyacTKH M pacXxo/ibl CTOYHBIX BOJ] HA HUX.
['uapaBimyeckuil pacyeT U BBICOTHOE ITPOEKTUPOBAHKUE BOAOOTBOIAIIEH CETH.
OnpeneneHne HaYaTLHOW TTYOHHBI 3I0KCHHS TPYOOIIPOBOIOB.
ConpsixeHus TpyOOIpoOBOIOB.
Hasnauenue ykioHoB TpyOompoBoaa.
[IpaBuna KOHCTPYHMPOBAHUS BOJOOTBOISAIIEH CETH.
Hasnadyenue noxaeBoil BOTOOTBOASILEH CETH.
HapyxHble 1 BHYTpEHHHE BOJIOCTOKHU.
Pa3mernienne q0K€BBIX KOJJIEKTOPOB M IOKACTIPUEMHHUKOB B MIpeeiiax KBapTaa.
OCHOBHBIE 3aKOHOMEPHOCTH BBIMAICHUS TOKACH.
CniocoObl U3MepeHus: HapaMeTpoB JOXKIS.
[TepBuunas 0OpaboTKa 3amuceit o BbIMaeHUU U POPMYIIbl PACU€THOM MHTEHCUBHOCTHU JOMK/ISL.
[Tonst ocagkoB, KO3 PUIIMEHT HEPABHOMEPHOCTH BbITIafieHUs ocaakoB. KoadduimenT croka.
DopMHUpPOBaHUE JJOKIEBOIO CTOKA.
Meton npenenbHbIX MHTEHCUBHOCTEM.
PacueTHast mpo10KUTENIBHOCTD JOXKIA.
CBoOoHAst EMKOCTB JTOKIEBBIX KOJUIEKTOPOB.
Ornpezenenne pacyeTHbIX PacXoJ0B J0XKIAEBBIX BOJI.
CTOK TaJIbIX U MTOJTMBOMOEUYHBIX BOJI.
Oco0eHHOCTH TPOESKTUPOBAHUS TOKEBOM BOJOOTBOISAIICH CETH.
['uapaBnuyeckne 3aKOHOMEPHOCTHU JBMIKEHUS JTOKIEBBIX CTOKOB.
I'mnpaBInyecKuil pacyeT T0KACBOU CETH.
HanopHhslii pesxuM paOoThl 10K IEBON CETH.
PerynupoBanue 10/1€BOro CTOKA.
Oco0eHHOCTH TTPOEKTUPOBAHUS TIOTYpa3AeIbHON CHCTEMBI BOJIOOTBEICHUSI.
I'uppaBnrueckuii pacyeT ceTel noaypasaeinbHON CUCTEMbI BOJIOOTBEICHUSI.
Oco0OeHHOCTH TTPOSKTUPOBAHUS OOITIECTIIIABHON CHCTEMBI BOJIOOTBEICHUSI.
['mapaBnuyeckuii pacyeT ceTeil 00IecTUIaBHOM CUCTEMBI BOIOOTBEACHHS.
Xapaktep u JUHAMHUKA 3arpSI3HEHHOCTH TTOBEPXHOCTHOTO CTOKA



50.
51.
52.
53.
54,
55.

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.

78.

79.

80

81.
82.
83.
84.
85.

86.
87.
88.
89.
90.
91
92.
93.

94.

Br160op Marepuana Tpy0d U KOJJIEKTOPOB. 3amuTa TpyO OT pa3pylieHus. BeHTumsmuus ceTu.
Hasnauenue u 0651aCTh MPUMEHEHUS COOPYKCHUN HA CETHX.

CMOTpOBBIE KOJIOALBI, COEAMHUTENBHBIE KAMEPHI U IIPOMBIBHBIE KOJIOLBI.

City4an yCTaHOBKH M THUIIbI IEPENaHBIX KOJIOIIEB.

OcHoBBI pacueTa TpyOHBIX IEPEMNajoB.

OcHOBBI pacueTa TPyOUYaThIX MMEPEMNaoB C TalleHueM YHEPTUU COYAapEeHUEM TTOTOKOB U C MO/~
KJIFOUEHHEM CTOsIKA K LIEJIbITE.

[[TaxTHBIE MHOTOCTYIIEHYATHIC TTEPETIaIbI.

[Tepenaapl ¢ BOAOCIUBOM MPAKTHUECKOTO IPODUIIS.

[TepenaaHbiif KOJIOACI] C OTOOMHO-BOJOCIUBHON CTEHKOM.

Jox1enpueMHUKHN, KOHCTPYKLIUHA U PacyeT.

Pa3penurenpHble KaMepbl, KOHCTPYKLIUH U PacyeT.

[TapameTpsl pabOTHI pa3AeIUTENbHBIX KaMep.

Oco0EHHOCTH YCTPOKCTBA JIIOKEPOB.

Ilepeceuenus u 3cTakajpl.

KoHcTpykuuu perynupyromux pe3epByapos.

Brinmycku cTOYHBIX BOJ B BOJOEMBI.

PacnonoxeHre 1 KOHCTPYKIIMU KaHAJIM3AIIMOHHBIX HACOCHBIX CTAHIIMI.

[IpoexTupoBaHue M pacyeT KaHATU3AIMOHHBIX HACOCHBIX CTAHIIMM.

HopMmupoBanue 3arpsi3sHeHHl B BOJHBIX 00bEKTaX.

YcnoBus cOpoca CTOYHBIX BOJ] B BOJIOCMEI.

Knaccudukanus Boj 1o 1e1eBoMy Ha3HAYSHHIO.

Krnaccudukanus METOI0B OYMCTKH B 00€3BPEIKUBAHUS CTOYHBIX BOJT

Knaccudukanus METo10B OYHCTKH U 00€3BPEKUBAHUS CTOYHBIX BOJI

YcpenHuTeNn CTOYHBIX BOJ

MexaHudeckas 04MCTKA CTOUHBIX BOJ. PUIBTPHI.

VY anenue BCIUIBIBAIOIIUX MTPUMECEH U3 CTOYHBIX BoJ. HedremoBymiku.

OumncTKa CTOYHBIX BOJ OT B3BEHICHHBIX YACTHUIl B MMOJIe HEHTPoOexkHbIX cuil. Llentpudyru —
MPUHIUTT PAaOOTHI, TUITBI KOHCTPYKITHH.

OuncTKa CTOYHBIX BOJI OT B3BEIIEHHBIX YACTHI B MOJI€ IIEHTPOOSKHBIX CHI. OTKPBITHIE THAPO-
[UKJIOHBI — IPUHIUT PaOOThI, TOCTOUHCTBA M HEIOCTATKHU.

OuncTKa CTOYHBIX BOJ OT B3BELICHHBIX YACTHUIl B TIOJIE IEHTPOOEKHBIX CUJI. 3aKpPBIThIE THAPO-
[UKJIOHBI — IPUHIUT PaOOThI, TOCTOMHCTBA M HEIOCTATKHU.

XVMHYECKHE METObI OUUCTKH CTOUHBIX BOoA. HelTpanusaius cTOUHbBIX BOA 100aBIEHUEM pea-
reHToB. PacueTr HEOOXOIUMOTO KOJIMYECTBA HEUTpaIu3aropa.

. XUMHUYECKHE METOAbl OUYMCTKH CTOYHBIX BOJI. HeﬁTpannsauH;I CTOYHBIX BO/J CI)I/IJ'ILTpOBaHI/IeM

yepe3 HEUTPAIU3YIOIINE MaTepUaIbl.

XHUMHYECKUE METOJIbl OUUCTKHU CTOYHBIX BOJI C LIEJIbIO YJI€HUSI HOHOB TSHKEIIBIX METAJIJIOB.
Du3uKo-XUMHUYECKHE METOAbI OYMCTKH CTOYHBIX BOU. KanYJ'ISIIII/ISI.

OCHOBHBIE CXEMBI OUUCTKH CTOYHBIX BOJ KOAryJsiiueil u QIoKyIsIuei.

Du3uKo-XUMHUYECKHE METOAbI OUYMUCTKH CTOYHBIX BOU. q)J'IOKYJ'ISIHI/IH.

OU3UKO-XUMUYECKHE METOJIbI OYMCTKH CTOYHBIX BOJ. OCHOBBI Tporiecca (GroTaruu, BUALI ¢Iio-
TalMH.

®drnoTtarus Mpu MOMOIIH MOPUCTHIX TUTACTHH. XUMIUYecKas (rorarusi.

OcHoBBI TIporiecca ¢uroTauu, BUIbI Grrotammu, hIoToOpeareHThI.

OudncTKa CTOYHBIX BOJ METOIOM a1copOri. OCHOBBI TIpoIiecca aicoponuu

OuncTKa CTOYHBIX BOJ METOOM aICOPOITMU. XapaKTePUCTHKA aICOPOSHTOB.

OudncTKa CTOYHBIX BOJ METOJIOM aacopOrmu, Teopus bOT.

YCTaHOBKY /17151 OYUCTKH CTOYHBIX BOJI METOJIOM aJICOPOIIHH.

®drnoTarus ¢ BbIIETCHHUEM BO3lyXa U3 pacTBopa. HamopHas u 6e3nanopHas ¢uoramusi.

®dnoTanus ¢ BRIJICICHUEM BO3AyXa U3 pacTBopa. DpiudrHas diotamus, GaoTanus ¢ MeXaHH4Ie-
CKUM JHMCIIEPTUPOBAHUEM BO3/1yXa.

buoxumudeckne MeTo Ibl OYMCTKU CTOYHBIX BOJT - OOIIHE MOJIOKEHHSI. 3aKOHOMEPHOCTH pacraja
OpPraHUYECKUX BEILECTB.



95. OuncTKa CTOYHBIX BOJI OT OPTAaHMYECKUX BEMIECTB. ASPOOHBIE MPOIECCHl. ASPOTECHKH.

96. OuncTKa CTOYHBIX BOJl OT OPraHUYECKUX BellecTB. A3poOHbIe mporecchl. buoduibtpsl, Guosmo-
THYECKUE MPYIbl, oI GUIBTPALUU U OPOILIECHUS

97. O4ncTKa CTOYHBIX BOJ OT OPTaHMYECKUX BEIIECTB. AHAPOOHBIC MPOIIECCHI.

98. MeTop! mepepadOTKU M YTHIIM3AIMHA W30BITOYHOTO aKTUBHOTO HIIA.

99. KoHLIeHTpUpPOBaHHE CTOYHBIX BO/I.

100. Brienenue BemecTB U3 KOHIEHTPUPOBAHHBIX PACTBOPOB.

101. TepmookucIuTENEHBIE METOIBI 00€3BPEKUBAHUSI.

5.2. IlepevyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HUX KpaTKoe cojep:kaHue U 00beM

Tema kypcoBoro mpoekrta: I[IpoekTupoBaHUE CTAaHIIMU OYUCTKU TOPOACKUX CTOYHBIX
BOJ.

B KypcoBOM mpoekTe CTyIEHT JOKEH pacCUUTaTh U 3alpOEKTUPOBATh OYUCTHYIO Ka-
HAJIM3AIMOHHYIO CTAHIIMIO JJII COBMECTHOM OMOJIOTMYECKOW OYHCTKU OBITOBBIX U MPOU3BO/I-
CTBEHHBIX CTOYHBIX BOJ cO cHIbKeHneM BIIK 10 HopMaTHBHBIX 3HAUEHUI.

HcxonHble JaHHbBIE 71 BBIIOJHEHUS! KypCOBOTO MPOEKTA BBIIAIOTCS B COOTBETCTBHUH C
nocieaHeil nudpoit yuebHoro mudpa cTyaeHTa.

CocTaB npoekTa: MOsICHUTENIbHAS 3aMiCcKa U OJIUH JIUCT yepTexa (popmar Al).

[TosicHuTenbHas 3anKcKa JOMKHA COAEPKATh:

1. Ucxoanbie naHHBIE W OCHOBHBIC PEIICHUS, IPUHATHIC B MIPOEKTE.

B »sToM maparpade 3amucku CTyAEHT OCBEIIaeT KIMMaTHYecKHe, Tornorpadguueckue u
Te0JIOTUYECKUE YCIOBHS B palloHE CTPOUTENHCTBA, KOJMYECTBO HACEJIEHUS B TIOCETKE, pacxo-
JIbI COHHBIX BOJI OT TOCEJIKA U MPOMBIIUICHHBIX MPEANPUSITUN, COCTAB U CTENEHb UX 3arpsi3-
HeHHOCTU. KpaTkoe onucanne OCHOBHBIX TPOCKTHBIX PEIICHUMN, TPUHATHIX CTYJIECHTOM.

2. Omnpezenenre KOHIEHTPAIMH 3arPS3HEHUI OBITOBBIX CTOYHBIX BOJ M CMECH CTOYHBIX
BOJI, MOCTYMAIOMIUX HA OYUCTHBIE coopyxkeHus. OnpeneneHnue SKBUBAJIEHTHOTO U MPUBEICH-
HOT'0 YHCJIa )KUTEJEH.

3. Be16op cocTaBa OUMCTHBIX COOPYKEHUH (CXeMa OUUCTHOM CTAHIIHH).

4. Pacyer u omucaHWe OYUCTHBIX COOPYKEHUM, MPEAYCMOTPEHHBIX BRIOPAaHHON CXeMOM
OYHCTKH.

Pacuer coopyxeHuil JOIKEH CONMPOBOXKIATHCS MPOCTEUIIMMU CXEMaMHU COOPYKEHUH,
BBITIOJIHEHHBIMH B KapaHJiallle B OJIHY JIMHUIO C YKa3aHHEM OCHOBHBIX Pa3MEpPOB.

BriBongl.

Bce pacueTsl 10KHBI OBITH BBITIOJIHEHBI C y4€TOM TpeOOBaHMI IEUCTBYIONINX HOpMa-
TUBHBIX yka3zaHui. [loscHUTENbHAS 3amucKa TOJDKHA ObITh KpaTkoil. ComepKaTh JTUIIh CaMble
He0OXO0IMMBbIE MOSICHEHUS 1 000CHOBAHUS MPUHSATHIX PEIICHUA.

5.3. IlepeyeHb MHAMBUAYAJbHBIX JOMANIHUX 3a]aHUM,
pacyeTHO-rpaguUYecKuX 3aJaHUM
PaC‘IGTHO-Fpa(l)I/I‘IeCKI/IG 3aJlaHusd HE IPEAYCMOTPCHEL.

5.4. IlepeyeHb KOHTPOJIbHBIX PadoT
KOHTpOJ'H)HI)Ie pa6OTBI y‘IG6HBIM IJIaHOM HE MPEAYCMOTPECHEI.



6. OCHOBHASA U JOINIOJIHUTEJIbHAS JINTEPATYPA
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MIPOM3BOJICTBA CaXapHOW MPOMBINIJICHHOCTH CATYpaIlMOHHBIM OCaaKoOM: MoHorpadus. — bein-
ropoa: M3n-so BI'TY, 2015. — 130 c.
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B BOJIoOUHCTKe: MOHOTpadus. — benropoa: M3a-so BI'TY, 2015. - 120c.

5. CoBpeMeHHbIE TEXHOJOTUU OYMCTKH CTOYHBIX BOJ M Ta30BbIX BHIOPOCOB: METOAM-
yeckue ykasanus. - benropona: Usa-so BI'TY, 2011.

6. I'ybanoB JI.H. u ap. OuieHKa TOKCHYHOCTH OCAJIKOB TOPOJCKUX CTOYHBIX BOJ| TTOCIIE
00pabOTKM aMHUHOKHCIOTHBIMA KOMIO3UIUAMU: MOHOrpadus. - Hosropoa: Huxeropoackuii
TOCYIapCTBEHHBIN apXUTEKTYPHO-CTpoUTeNbHbIN yHUBEpcuTeT, DbC ACB. 2012. Pexum no-
cryma: http://www.iprbookshop.ru/16036

7. Kuuurun B. M. OO6paboTka U yTUIM3allKs OCAJIKOB MPHUPOJHBIX U CTOYHBIX BOJ:
yueOHoe mnocobue. Camapa: Camapckuil rocyJapCTBEHHBIH apXUTEKTYpPHO-CTPOUTEIbHbBIN
yauBepcutet, I6C ACB, 2008. Pexxum mocryna: http://www.iprbookshop.ru/20489

8. T'ormna E.C. YnaneHue OMOTEHHBIX DJIEMEHTOB M3 CTOYHBIX BOJ: MOHOTrpadus. M.:
MOCKOBCKMI TOCYAapCTBEHHBIM CTpouTENbHbIM yHUBepcuteT, 2010. Pexum ngocrtyna:
http://www.iprbookshop.ru/16325

9. Kopsyn H.JI., Ky3uenoB 1.b. CoBpemeHHBIE METO/IbI UCCIICIOBAHUS OYUCTKH CTOY-
HBIX BOJ: ydyeOHoe mocobue. CaparoB: By3oBckoe oOpaszoBanme. 2014. Pexxum nocryma:
http://www.iprbookshop.ru/20415

10. Kop3yn H.JI. BuOTeXHONOrMM OYUCTKM CTOYHBIX BOJ TOPOJOB U MPEINPHUSATHIL:
yuebHoe mocobme. CapatoB: By3oBckoe o6OpazoBanue, 2014. Pexum nmocryna:
http://www.iprbookshop.ru/20405

11. MumykoB, B.I'. I'ny6okasi ouncTka ropoJCKHX CTOYHBIX BOJA [DJIEKTPOHHBIA pe-
cypc]: yuebnoe nocodbue / Mumykos b. I'. - Cankr-IlerepOypr: Canxt-IlerepOyprckuii rocy-
JApCTBEHHBI apXUTEKTYpPHO-CTpOUTENbHBIM yHuBepcuter, OBC ACB, 2014. - 180 c.
http://www.iprbookshop.ru/30006

6.3. IlepeyeHb NHTEPHET PeCypCcoB
1. Amucanona, A. V. BomooTBeieHre U 0YHMCTKA CTOYHBIX BOJ [ DIEKTPOHHBIN pecypc]
: yueO. mocooue / AWM. Anudanosa ; Mun-Bo oobpazoBanus u Hayku PO, BI'TY um. B. I'. Illy-
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http://www.iprbookshop.ru/16036
http://www.iprbookshop.ru/20489
http://www.iprbookshop.ru/16325
http://www.iprbookshop.ru/20415
http://www.iprbookshop.ru/30006

1 MATEPUAJIBHO-TEXHUYECKOE 1 THO®OPMAIIMOHHOE
OBECIIEYEHME
Nmerorest ciennaan3upoBaHHble yueOHbIe 1a00paTopun U ayJUTOPUM AJIs MPOBeE-
J€HUSI JIEKLIMOHHBIX U JJAOOPaTOPHBIX 3aHATHI, CHa0KEHHbIE HEOOXOAUMBIM 000pY10-
BaHHEM.
- IpaKTUYECKUe 3aHATHs: yueOHas ayautopus 725 'K ocHaleHHass MyJIbTUME M-
HBIM KOMITJIEKCOM [T IEMOHCTPAIIMN MaTepHaJIOB IIPE3eHTAUN U (PUIBMOB.

CaeleHusI 0 HAJIMYHH JUIEH3HOHHOTO TPOrPAMMHOIO 0GecriedyeHnn
MicrosoftOffice 31401445414 ot 25.09.2014

Jlaboparopust Kaciepckoro29-16r 1000-1499 Node 1 year ot
KasperskyEndPointSecurityCrangaprasiiiRussianEdition 13.07.2016



8. VTBEPK/JIEHUE PABOYEN NMNPOTPAMMBbI

Yr1BepxaeHue padouel nporpaMMbl C U3MEHEHUSIMH, 1OMOJHEHUAMH.

PaGouas nporpamMma ¢ M3MeHEHHUSIMH, JOMOJHEHUsIMH B 1. 6 «OCHOBHAs U J10-
MOJIHUTE/IbHAs IUTepaTypa» yreepskaeHa Ha 20/ /2074 yueGHblii roj.

[Tporokon Ne 77 3acenanus kadeapsl oOT « 4 » (L€ 204
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6.1. [lepeyenb 0OCHOBHOI JINTEPATYPbI
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8. YTBEPXKJIEHUE PABOYENM ITPOT'PAMMBI

V1BepxaeHue paboueil mporpaMmsl 6e3 H3MeHeHU
Pabouas nporpamma 0e3 usmeHeHuit yrBepxaena va 2018/2019 yue6ubiii rox.
ITpotoxon Ne 18 3acemanus kadeaps ot «24» mas 2018 r.
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noanuck, DO




8. YTBEP)KJIEHUE PABOYEN MPOT'PAMMBI

VYTBepxaeHue paboueii mporpaMMsl 6e3 H3MEHEHUH
Pa6ouas nporpamMma Ge3 u3MeHeHu# yTBepxkaAeHa Ha 2019/2020 yueGHBII

TOJI.
ITpotokon Nell 3acemanus xapenpei or  «11» mrons 2019 r.
3aBenyromuii kadenpoit @ZZ/ C.B. CseprysoBa
& nojmucs, ®PUO
JInpeKTop HHCTHTYTA b i B.J. IaBenxo

noanucs, ®PUO
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8. YTBEPJKJIEHUE PABOYEN ITPOT'PAMMBI

VrBepkaenue paboueil nporpaMMbl 6€3 U3MEHEHUH
Pa6ouas nporpamMma 0e3 3MeHeHu yTBepxkaeHa Ha 2020/2021 yueGHbIH

[Tpotoxon Ne 11 3acenanus kadenpst ot «20» anpeins 2020 r.

BaBeayromuii kadenpoi @% ' C.B. Ceeprysosa
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8. YTBEPK/IEHUE PABOYEM ITPOI'PAMMBbBI

YTBepxkaeHue pabouei nporpaMmbl 6€3 H3MEHEHHI
Pabouas nporpamma 6e3 n3menenuit yrsepxaena Ha 2021/2022 yueGublit

ro.
IIpoTtokon Ne 10 3acenanust kadenpst ot «13» mast 2021 r.
3aBejyromui kadeapoi % C.B. CBepry3osa
nom{HCL, DUO
/I[HpeKTop UHCTUTYTa @W P.H. Actpebunckuii

noanuck, ®UO



IMPUJIOKEHUA

Ipunoxenue Nel. Meroguueckue yKazaHus sl 00y4aromerocs 1o 0CBOCHHUI0
AUCIHUILINHDBI

Kypc «BopooTBesieHue 1 04MCTKa CTOYHBIX BO/I» MPEACTABISET COO0M COCTaBHYIO
9acTh MOATOTOBKK MaructpoB 1o HampasieHuio 20.04.02 IIpupomooOycTpoicTBO U BO-
JOTI0JIb30BaHHUE.

[lenb u3yueHus: Kypca — 03HAKOMJIEHUE CTYJIEHTOB C YCTPOIMCTBOM U pabOTOH Co-
OpY>KCHHH NI BOJOCHA0KEHHUS U BOJOIOATOTOBKU, C(HOPMHUPOBATH Y CTYJEHTOB KOM-
IJIEKC 3HaHWM MO METO/IaM YJIyUIlleHHs] KaueCTBa MIPUPOIHBIX BOJ.

3aHsATUS TPOBOJSTCS B BUJAE MPAKTUYECKUX 3aHSTHUI, KOTOPbIE MO3BOJSIOT CTY-
JIEHTaM CaMOCTOSITEIbHO MPAKTUYECKUM IyTEM U OCYIIECTBIICHHS PACUETOB MOJIYUYUTh
MOATBEPKIACHUE TEOPETUUECKUM 3HAHUSIM.

Baxxnast poib mpu YCBOGHMM MaTepualia MPUHAJICKUT CaMOCTOSITEIHLHONU padoTe
CTYJICHTOB.

@DopMBI KOHTPOJISI 3HAHUHN CTYACHTOB MPENOiaraloT TEKyIIHUi U UTOTOBBINA KOH-
Tposi. TeKyluil KOHTPOJIb 3HAHWUW MPOBOAUTCS B (POpME YCTHBIX U MHUCHMEHHBIX
ONPOCOB MO TEMaM pa3leiioB. B KayecTBe MMCHbMEHHOIO KOHTPOJIS UCIOIb3YETCS Te-
CTUPOBAHUE U KYypCOBOE MpoeKTupoBanue. opMoii HTOrOBOr0 KOHTPOJISL ABJISIETCS 3a-
9eT.

Pacnpenenenune matepuana JUCUUIUIMHBI IO TEMaM M TpeOOBaHUS K €€ OCBOCHUIO
cojaepxkarcst B Pabouelt mporpaMMe NUCIUILIMHBI, KOTOPasi ONpEENseT CoAepKaHue 1
OCOOCHHOCTH M3Y4ECHUS Kypca.

Ipuioxenue Ne2. Kpurepuu oneHMBaHUSA 3HAHUM CTYACHTOB NPH
OCYIIECTBJIEHHH TEKYLIEro U MPOMEKYTOYHOI0 KOHTPOJISA

Kputeprun onieHKH 3HaHUN HOJDKHBI YCTaHABIWBATHCSA B COOTBETCTBUU C TpeOOBa-
HUSIMU K MPO(ECCHOHATBHON MOATOTOBKE, HCXO/S M3 JACHCTBYIOMMX YUCOHBIX IIJIAHOB
1 TIporpaMM, ¢ y4€TOM XapaKTepa KOHKPETHOM AUCIUILIMHBI, a TaKKe OymyIiel mpak-
TUYECKOM JeATEILHOCTH BBITYCKHUKA.

Kpurepuu oueHky 3HAaHMH CTYACHTOB HA 3a4eTe

1. OneHka «3a4TE€HO0» BHICTABIISACTCS CTYJEHTY, KOTOPBIN

- POYHO YCBOWJI TIPETYCMOTPECHHBIN IPOTPaMMHBIA MaTepHa,

- TIPaBUJIBHO, apTYMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI, C MPHUBEACHUEM IPHU-
MEpOB;

- MoKa3aj TiyO00KHe CHCTEeMAaTHU3WPOBAHHBIC 3HAHUS, BIAJCET MPHEMaMHU PACCYK-
JICHUS ¥ COTIOCTABJIICT MaTeprajl U3 Pa3HBIX NCTOYHUKOB: TCOPHUIO CBI3BIBACT C TpakK-
TUKOMU, IPYTUMHU TEMaMH JAaHHOTO Kypca, IPYTUX U3y4aeMbIX MIPEIMETOB

- 0e3 ommOOK BBITIOJHHII MTPAKTHIECKOE 3a/IaHHE,

- BBITIOJTHHJI U 3aIIUTUII KypCOBYIO paboTy.

OO0s3aTenbHBIM yCIIOBUEM BBICTABICHHOW OIIEHKH SIBIISICTCS MPaBHIIbHAS PEYb B
OBICTPOM WJIM YMEPEHHOM TEMITE.

JIOTIOTHUTENBHBIM YCJIIOBHEM TIONYYEHHS OIEHKH «3a4TEHO» MOTYT CTaTh XOPO-
IITUE YCIIEXH TPHU BBITIOJHCHUH CaMOCTOSTEIIbHONH M KOHTPOJIBHOW PaOOThI, CHCTEMATH-
Yyeckas akTHMBHAs pa00Ta Ha CEMHUHAPCKUX 3aHATHSX.



2. O1ieHKa «He 3a4TeH0» BrIcTaBisieTcst CTyIeHTY, KOTOpbIM He crpaBuiics ¢ 50%
BOIIPOCOB M 33JlaHUil OujieTa, B OTBETaX Ha JAPYyrue BONPOCHI JOMYCTUI CYIIECTBEHHbIE
omuOku. He MokeT OTBETUTh HA IOMOJIHUTEIbHBIE BOIIPOCHI, IPEIJIOKEHHbIE MTPErnoia-
BaresieM. He BRIMOTHWII U HE 3aIIUTUI KYPCOBYIO padoTy.



