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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
[ensiMu OCBOCHUSI TUCIIUIUIMHBI SIBJISIFOTCS HAYYUTh Oy aylux OakajaaBpoB MO HAMIPABJICHUIO
noaroToBkU “CTpouTtenscTBo’ 1o npopuito BogocHadxkeHnne 1 BOAOOTBEACHNE TEOPETHUECKUM
OCHOBaM M YMEHUIO CAMOCTOSITEIbHO KOHCTPYUPOBATh OTAEIbHBIE SJIEMEHThI U TPOEKTUPOBATh BEChH
KOMIIJIEKC COOPYXEHHUI CHCTEM BOJOOTBEICHHS HACEIICHHBIX MECT Ha 0a3e COBPEMEHHBIX
JIOCTHDKCHHH OTEYECTBEHHOMN U 3apy0e)KHON HAyKU U TEXHUKHU B ATOW 00JIACTH.

3az[aanI/I OCBOCHHA NUCHUIIIMHBI ABJIAOTCA OJHOBPEMECHHO C M3YUCHUEM TCOPETHYCCKUX BOIIPOCOB,
HU3YUCHUC MCTOAOB pPCHICHHA KOHKPCTHBIX 3aJad I/IH)KGHGPHOIZ IIPpaKTUKU B obactu IMPOCKTUPOBAHUA,
CTPpOUTENIBCTBA U SKCILTYyaTalluki CUCTEM BOAOOTBECACHM .

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00OY4YeHHMsI MO AUCHMIUVIMHE (MOAYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAUMCHOBAHHC

[Inanupyemble pe3yabTaThl 00y4eHUs MO

KOMITETCHIIMH WHJUKATOPa JOCTUKEHUS JTUCITUTLINHE, 00ECTICUNBAIOIINE JTOCTIKCHUE
KOMIIETECHIUHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

[TKP-1 Cnocoo6nocts|[IKP-1.1 Bribop HOpMaTHBHO-|3HaAET
OpPraHHU30BBIBATH PAOOTHI MO|TEXHUYECKHUX H HOPMATUBHO-|CIOCOOBI OpraHu3aluu padoT 0 CTPOUTETLCTBY
CTPOUTEIBCTBY METOJMYECKUX JOKYMEHTOB IIO|COOPYKEHHI, MOHTaXy 1 HAJIAJIKE JIEMEHTOB 1
COOPYKEHHMH, MOHTaXy H|CTPOUTEIbCTBY, MOHTaXy H|00OpYIOBAaHUS CUCTEM BOJOOTBEACHHUS
HalaJKe  dBJEMEHTOB  M|HAJIAJKE CUCTEMBI (COOPYKEHHUS)|ymMeeT
o0opynoBaHus CUCTEM |BOJIOCHAOKEHUS paboTaTh C HOPMATHUBHO-TEXHMYECKUMHU U
TEII0ra30CHA0KEHMS, (BOIOOTBEICHMS, HOPMaTHBHO-METOIUYECKUMH JOKYMEHTaMHU
BEHTUJISIIHH, TeIIOCHAOKEeHus, BJIa/leeT HABbIKAMU
BOJIOCHAOKEHUS U |ra30CHA0KCHMSI, BCHTUJISINN)  [HaBBIKAMU OpraHu3aIu pabor o
BOJOOTBE/ICHUS CTPOUTENIbCTBY, MOHTAXKY U HAJIAIKE
[TIKP-2 Cnoco6nocts|ITKP-2.10 Kontposb|3naer
OpPraHHU30BBIBATH PAOOTHI TO|TUAPABIUIECKIX PEKUMOB(BUIBI  THAPABIMYECKUX PEKUMOB  PabOTHI
TEXHUYECKOMY paboTsl TEXHOJIOTHYECKOTO|TEXHOJIOTHUYECKOTO 000PYOBAaHUS CUCTEMBI U

OOCITy’)KUBAaHHIO M PEMOHTY|0OOpYIOBAaHUS  CHUCTEMBl  H|COOPYXEHUI BOJAOOTBEICHHUS

CUCTEM COOpYXKEHHM  BOJOCHAOXKEHUs |ymeeT

TEIUIOra30CHa0KeHUs, (BOmOOTBEICHHUS) IIPOU3BOIUTH pacueTsl 000pya0BaHUs

BCHTUJIAIIUH, OYHCTHBIX COOp}/)KCHI/II\/'I

BOJIOCHA0KEHUS U BJIaJieeT HABBIKAMH

BOJOOTBCACHUA HaBbIKaMH IIPUHATHA TEXHOJIOTHYCCKHUX
pEelIEHNH MpH  OKCIUIyaTallud  OYMUCTHBIX
COOPYXKEHHI

[IKP-2 Cnoco6HocTh([TKP-2.7 Bpi6op HOpMaTHUBHO-|3HaeT

OpPraHnu30BLIBATH pa6OTI)I IO |IMPaBOBBIX n HOPMAaTUBHO- CHOCOOBI opraHusanuunu pa60T M0 TCXHUYCCKOMY

TEXHUYECKOMY TEXHUUYECKUX JIOKYMEHTOB, |00CITy>KUBAaHHIO " PEMOHTY CUCTEM

00CITY’KMBaHUIO U PEMOHTY|perjiaMeHTUPYIOUINX padoTy MO|BOJIOOTBEICHUS

CUCTEM JKCIUTyaTal|H, PEMOHTY |ymeeT

TEII0ra30CHa0KEeHMs, COOpYXeHH  BojocHaOxeHus[paboTaTb €  HOPMAaTUBHO-TIPAaBOBBIMU U

BEHTUJISLNH, (BOomOOTBEICHNUS) HOPMAaTHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU

BO}IOCH36)KGHI/I$I n BJIaJeecT HABbIKaAMHU

BOZIOOTBE/ICHHUS HaBbIKaMU OpraHu3aIuu pabot 1o

TEXHUYECKOMY OOCIY)KUBAaHMIO M PEMOHTY
CHUCTEM BOJOOTBEACHUS




YK-1 Crnocob6en|YK-1.1 Bri6op|3naer

OCYIIECTBIISATh MOUCK, |[MH(OPMAIIMOHHBIX PECYPCOB IS [IPUHLIUIIBI cOopa, 0TOOpa MH(OpMaIH
KPUTUYCCKMH  aHalInW3  H|ITOHCKA UHpOpMaLUU BlymeeT

CHHTE3 nH(pOpPMAIINH,|COOTBETCTBUH C TOCTaBICHHOMN |aHATU3UPOBATh u CHCTEMaTH3UPOBATh
PUMEHSTh CHCTEMHBIH |3a/1a4eit Pa3HOPOIHBIC TaHHbIC

HOAXOA Ui peIIeHUs BJIajieeT HABbIKAMHM

IIOCTaBJICHHBIX 33134 HaBBIKaMH HayYHOT'O TIOMCKA

YK-1 Crnocoben|YK-1.2 OueHka cOOTBETCTBUSI|3HAET

OCYIIECTBIISATh HIOUCK, |BBIOPaHHOTO MH()OPMAIIMOHHOTO|IPUHIUITEI 0000IIEHHS ¥ OIICHKH HH(POPMAIHH
KPUTUYECKH  aHAU3  H|pecypca KPUTEPHUSIM IOJHOTHI U|ymMeeT

CHHTE3 nH(popManny,[ayTeHTUIHOCTH OLIEHUBATH 3(PPEKTUBHOCTH MPOLEAYP aHAIN3a
IPUMEHSTh CHCTEMHBII npobjeM U COOTBETCTBHS HH(OPMAIIMOHHOTO
HOAXOJ  JUIi  PEIICHHS pecypca KpeTepusiM

IIOCTAaBJICHHBIX 3aJa4

BJIa/leeT HABBIKAMU
HaBbIKaMU MPAKTHYECKON paboThI C
nH(OPMAIMOHHBIMU UCTOYHUKAMU H METOJAMHU
MPUHSITUS PELICHUH

YK-1 Cnocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKMH  aHau3 |
CUHTE3 uHpopMauy,
IPUMEHSTh CHCTEMHBII
HOAXOJ  JUIsl  pelleHus

IIOCTABJICHHBIX 3aJ1a4

VK-1.3 CucreMaTusanus
oOHapy)KeHHOH  HMH(pOpMAaIHH,
MOJTy4YEHHOM u3 Pa3HBIX
HCTOYHUKOB, B COOTBETCTBUU C
TpeOOBaHUSIMU U YCIOBHUSIMHU

3aga4dun

3HaeT

METOJIMKH CHCTEMHOTO TMOJAXOJa JUIS PEIICHHS
npodeccuoHaNbHBIX 3a/1a4
yMmeet

0000maTe uHMOPMAIHIO,
HUCTOYHUKOB

BJIa/leeT HABbIKAMU
HaBBIKAMHM CHCTEMaTH3allud OOHapy>KECHHOU
uHpopmaruu

MOJYYEHHYIO U3

VYK-2 CniocoOeH ornpeaensarhb
Kpyr 3aJad B  paMKax
MOCTaBJIICHHON  1eMu |
BBIOMpATH ONTUMAaJIbHBIC
CIOCOOBl WX  pellIeHus,
UCXOAS W3 JICHCTBYIOIIMX
MIPABOBBIX HOPM,
UMEIOIINXCA PECYpCOB U
OTpaHUYCHUN

YK-2.3 Onpenenenue
HOTPEOHOCTH B pecypcax Juls
petieHus 3a71a4
npodeccuoHaNbHOM
JIeSTEIbHOCTH

3HaeT
HEO0OXOTUMBIE JUTSt OCYUIECTBJICHUS
MPOPECCUOHAIBHON ICSITEIIBHOCTU TPABOBBIC
HOPMBI 1 METO/1I0JIOTUYECKUE OCHOBBI IPUHSATHS
YIPaBIEHYECKOTO PEIIEHUS

ymeeT
AHAJIIM3UPOBAThL AJIBTCPHATHBHBIC BapHUAHTBLI
peumieHuil  JUIs  JAOCTHM)KEHHsSI HaMEYEHHBIX

pe3yIbTaTOB; pa3pabaThIBaTh IUIAH, ONIPEIENIATh
[[eJIeBble 3Talbl U OCHOBHBIE HAalpaBJICHUs
pabor

BJIajieeT HABBIKAMM

METOJMKAMU  pa3pabOTKU  LIEeJu 3aja4
IIPOEKTA; METOAAMHU OLIEHKHU
MPOAOIKUTCIIBHOCTU U CTOUMOCTH ITIPOCKTA, a
TaKXe NoTpeOHOCTH B pecypcax

u




VK-8 Crioco0eH co3naBarh 1

MOJIEPKUBATH B
IIOBCEIHEBHON >KW3HU U B
npohecCHOHATBHOM
NESTENIbHOCTH  Oe30IacHbIe
YCIIOBHSI
KU3HEAESITEIIbHOCTU JUTSL
COXpaHEHUS IIPUPOJHOMN
cpenpl, o0ecrnieueHus
YCTOMYHBOTO pa3BUTHUSA

oOuiecTBa, B TOM 4UCIIE IIPU
yrpo3e U BO3HUKHOBEHUH
YPE3BBIYANHBIX CUTYALUH U
BOEHHBIX KOH(JIMKTOB

VK-8.1 Unentudukamus yrpos
(omacHocTel) MPUPOAHOIO H
TEXHOTCHHOTO POUCXOKICHHS
L KHU3HEEATSIIbHOCTH
YeJIoBeKa

3HaeT

MIPUYHMHBI, MPU3HAKU u MMOCJIEACTBHS
OITACHOCTEM, CIIOCOOBI 3aIUTHI oT
Ype3BbIUAHBIX CUTYaLU; OCHOBBI

0€30MacHOCTH JKU3HEEATEIBHOCTH, TeICPOHBI
CITy k0 criaceHus

ymeer

BBIABJIATH TMPU3HAKK, HTPUYHUHBI HW  YCJIIOBUA
BO3HMKHOBEHHUS  YPE3BBIYAHHBIX  CHUTYAIlUi;
OLICHMBATh  BEPOSTHOCTh  BO3HMKHOBEHHS
NOTCHIUATBLHOI ONACHOCTH JUIs 00y4aroIerocs
U [IPUHUMATh MEPBI 10 €€ MPEAYNPEKICHUIO B
YCIOBUSIX ~ 00pa30BaTEIbHOTO  YUPEKICHHUS;
OKa3bIBaTh MEPBYIO MOMOIIb B YPE3BbIUAHBIX
CUTyalusax

BJIaJeeT HABbIKAMU
MCTOJaMH IPOrHO3UPOBAHUA BO3HHKHOBCHUA
OIIaCHBIX  HJIH IIpCI%B]E»I‘{B.I‘/'IHIJIX CHTyaHHﬁ;
HaBbIKaMU MOAACPIKAHUA 0e30IMacHBIX yCJIOBI/Iﬁ
KU3HCACATCIIBHOCTHU

3. Yka3anue MecTa JUCHMILINHBI (MOAYJs) B CTPYKType 00pa3oBaTe/IbHOM IPOrpaMMBbl

HNannas gucuumiuHa (Moaynb) BKIoYeHa B brok «lucuummuasl, moxynw» b1.B.JIB.01.02.04
OCHOBHOI#1 TipoeccuonanpHOM oopazoBarenbHOM porpammbl 08.03.01 CTpouTeNbCTBO M OTHOCHTCS K YaCTH,
dbopMupyemoii yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHHUH yueOHOTO IyIaHa.

Ne IToe LeCTR N — Konx n HanMeHOBaHME HHIMKATOpA
I/ e YIOTHE et JIOCTYDKCHUS KOMIICTCHIIMHI
1 |BeIcmias maTeMaTuka VYK-2.6, OIIK-1.6, OIIK-1.7, OIIK- 1.8
> |Dusuxa VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
3 |Teopernueckast MexaHuKa 3.9
4 |Okoiorus VK-8.1, OIIK-1.10
5 |MexanuKka JKHIKOCTH U ra3za OIIK-1.1, OIK-1.2, OIIK-1.4, OIIK -
s 1.5, OTIK-1.7, OITK-3.2
OIIK-3.8, OIIK-4.4, OIIK-6.1, OIIK -
6.2, OIIK-6.4, OIIK-6.10, OIIK- 6.14,
6 |OcHOBBI BOIOCHAOKEHHUS M BOJOOTBEIEHUS I[1IKO-2.2, TIKO-2.3, TIKO-2.5, IIKO-
2.9, TIKO-2.13, TIKO-3.6, ITIKO -3.7,
ITKO-3.8, I[IKO-3.12




Briciias matemaTuka

3HaThb MAaTEMATUYECKUH arapaT

YMETh UCIOJIb30BaTh MAaTEMATUUECKHI anmapar Mpu pelieHnH MPUKIAIHbIX 3a/1a4
dusuka

3HaTh (PyHAaAMEHTaTbHBIC 3aKOHBI (PH3UKU

YMETb MPUMEHSATH 3aKOHBI (DU3UKU MPU PELICHUH MPUKIAJAHBIX 3324
TeopeTnueckas MEXaHHKa

3HaTh OCHOBHBIE 3aKOHBI MEXaHUKU U BaKHEWILINE CIEACTBUS U3 HUX

YMETh IPUMEHSATH OCHOBHBIE 3aKOHBI MEXAHUKHU TP PEIICHUU MPUKIAIHBIX 33]1a4
DKOJI0THs

3HATh MPOLIECC THAPOJIOTHIYECKOTO IIUKJIIA

OcHOBBI BOIOCHA0KEHUS 1 BOJJOOTBEICHHS

3HATh TEXHOJOTUYECKHUE CXEMBbI TpaHcropTupoBku CB

BJIAJIETh HABBIKAMHU OIIPE/IEIIEHUs pacyeTHBIX pacxonosB CB

4. O0beM AUCUMILVIMHBI (MOAYJIS) B 3a4€THBLIX €IMHHULAX C YKA3aHHEM KOJIHUYeCTBA aKaJeMH4YeCKHX
4ac0B, BbIIEJEHHbIX HA KOHTAKTHYI0 PadoTy o0y4amommxcs ¢ nmpemnoaaBaresieM (M0 BHAaAM y4eOHbIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yarmuxcs

Cemectp
W3 Hux yacel Ha
Bun yueOHOM paboThI Beero MIPAKTHYECKYIO
qacoB o 7 8
JATOTOBKY
KonrakTHas padoTa 136 64 72
Jlexuuonnsie 3anstus (JIek) 56 0 32 24
Jlaboparophbie 3ansTus (J1ad) 32 0 16 16
[pakTuueckue 3austust (Ip) 48 0 16 32
Muast kouTaKkTHaAsi padoTa, B TOM YHCJIE: 0,75 0,25 0,5
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY), 1 1

KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTeCcTalHIo (c1ava 3a4era,
3a4eTa ¢ OIEHKOH; 3allluTa KypPCOBOMW pabOTHI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTAaKTHas pa60Ta Ha aTTCCTalluIo B CCCCUIO

0,5 0,25 0,25
(KOoHCYNBTAIMS TTepe] SK3aMEHOM U c/1avya
Yacnl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositenbHas padora (CP) 114,75 71 43,75
O0mast Tpy10eMKOCTb IUCHMILINHBI (MOAYJISA)
yacel:| 288 144 144
3a4YeTHbIE eJUHUIIBI: 8 4 4

5. Conep:kanue JUCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAaHHOE IO pasiejaM (TeMaM) € YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKHUX YaCOB M BUA0B YUeOHbIX 3aHATHH
5.1. TemaTuueckuii MaaH JUCHUIUIUHBI (MOTYJIS)

KonTtakTHast pabota (110 yueOHBIM
3aHATHSIM), 9ac. Kon
WHJINKATOP
= a
3| JeKuuu I13 JIP Bcero,
Ne Paznensl AuCHUIITHEL g CP yac, | ACCTHKEH
3 ’ b
13 HUX Ha 13 HUX Ha W3 HUX Ha
MPaKTH- MPaKTH- MIPaKTH- KOMIIETEHI
BCEro | 4Yeckyrm | Bcero | deckyro | Bcero | deckyro 5051
MOJATO0- MHOAT0- TOTro-
TOBKY TOBKY TOBKY
1. |1 pazmen. O4ncTKa CTOUYHBIX
BOJI




1.1.

CocTaB CTOYHBIX BOJI.

11

VK-1.1,
YK-1.2,
VK-8.1,
YK-1.3

1.2.

CBoiicTBa CTOYHBIX BOJI.

11

18

YK-1.1,
VK-1.2,
YK-8.1,
YK-1.3

1.3.

HeO6XOI[I/IMaH CTCIICHb OYMCTKH.

10

22

YK-1.1,
VK-1.2,
YK-8.1,
YK-1.3

1.4.

BACTOﬂBI n CXCMBI OYHMCTKH
CTOYHBIX BOJ.

12

20

VYK-1.1,
YK-1.2,
YK-8.1,
YK-2.3,
I1KP-1.1,
[1IKP-2.7,
YK-1.3

1.5.

Mexannueckas
CTOYHBIX BO/I.

O4YHCTKa

18

30

64

YK-1.1,
YK-1.2,
YK-8.1,
I1KP-1.1,
[1IKP-2.7,
I1KP-
2.10, VK-
1.3

1.6.

buonornueckas
CTOYHBIX BOI.

OYHCTKa

14

20

12

25

71

YK-1.1,
YK-1.2,
YK-8.1,
ITKP-1.1,
ITIKP-2.7,
YK-2.3,
IIKP-
2.10, VK-
1.3

1.7.

O6paboTka 0CaaKOB CTOYHBIX
BOJI.

10

12

18,7

44,75

YK-1.1,
YK-1.2,
YK-8.1,
ITIKP-1.1,
[TIKP-2.7,
YK-2.3,
YK-1.3

2 paznen. MlHast KOHTaKTHast
pabora

2.1.

Wnas koHTakTHas pabora

1,25

YK-1.1,
YK-1.2,
YK-1.3,
YK-2.3,
YK-8.1,
ITIKP-1.1,
[1KP-2.7,
[1KP-2.10




3. |3 paznen. Konrponb
VK-1.1,
VK-1.2,
VK-1.3,
VK-2.3
3.1. [3auer ¢ oreHKO 7 9 L
VK-8.1,
ITIKP-1.1,
[TIKP-2.7,
IIKP-2.10
VK-1.1,
VK-1.2,
VK-1.3,
VK-2.3
3.2. |9Kk3amen 8 27 "
VK-8.1,
ITIKP-1.1,
ITIKP-2.7,
IIKP-2.10
5.1. Jlekuuu
No | HaumeHnoBanue pazjena .
N HaumeHoBaHHE U KpaTKOE COJCPIKAHUE JTCKITUI
/1 1 TEMBI JIEKIIUH
CocTaB CTOYHBIX BOJI
[TokazaTenu cocraBa cTouHBIX BoJ. Kitaccudukanus 3arps3Hennii mo ¢a3oBo-
1 CocTaB CTOYHBIX BOJI.
JTUCTIEPCHOMY cocTaBy. bakrepuanbHoe 3arps3HeHUE CTOYHBIX BOJI.
CBo¥CTBa CTOYHEIX BOJI.
Xumudeckass U Ouonorudeckas norpedHocts B kuciaopozae (XIIK u BIIK).
CBs3b CyIIecTBa Mmokasarelieil ¢ mporeccaMy 3arpsi3HEHUS] 1 CAaMOOYHIIICHUS
2 | CpoiictBa crouHbIX BoA. [BogoeMoB. HopMmbl ynempHOro cOpoca 3arps3HEHHMI aHTPONOTEHHOTO H
TEXHOTCHHOTO MPOUCXOXAeHHs. OMpeIescHie KOHIICHTPAIINH CTOYHBIX BOJI.
COOTHOIIIEHHE TTOKAa3aTeJICH COCTaBa CTOYHBIX BOJI.
Heo6xoauMas cTeneHb OUHMCTKH.
Heob6xonumas creneHb
3 3arpsi3HeHHe W caMoo4YHIleHHe BojoeMoB. OxpaHa BOJOEMOB OT
YUCTKHU.
0 3arps3HeHus. HeoOxoauMast CTeTrieHb OYMCTKH.
XapakTepHUCTUKH MTOBEPXHOCTHBIX BOJIOUCTOYHHKOB.
HeoOxoaumas creneHb
3 XapakTepucTuKa MOBEPXHOCTHBIX BOJIOMCTOYHHUKOB, UX KJIacCH(HUKAIUS O
YUCTKHU.
oHmce THIPOXUMUICCKOMY M THAPOOHOTIOTHIESCKOMY PEKHUMY.
[TpaBuiia oxpaHbl HOBEPXHOCTHBIX BOJIOMCTOYHHUKOB.
3 Heo0xo JIUMas CTCIICHb HpaBI/IHa OXpaHbl BOAOCMOB OT 3arpA3HCHUA. 9BTpO(1)I/IKaHI/I${ B BOJHBIX
OYMCTKH. oObekTax. CMelIeHHe CTOYHBIX BOJ MPHU CIOYyCKe HUX B PEKH, 03epa,
BOJIOXPaHUITHIIA.
MeToIbI B CXEMBI OUUCTKH CTOYHBIX BOJI.
MeToIBI M CXEMEI o o . .
4 MeTtoibI MeXaHHUECKOH, (PU3UKO-XUMUYECKOU, OUOIOTHUECKON U TITyOOKOM
OYMCTKH CTOYHBIX BOJI.
OYHMCTKH CTOYHBIX BOJI.
MeTo bl U CXEMBI OYMCTKH CTOYHBIX BOJI.
MeTobl U CXEMBI .
4 CxeMbl OYHCTHBIX cTaHnuii. OCHOBBI METOJOB OYHCTKH BOJ, HX
OYHMCTKH CTOYHBIX BOJI.
3¢ (HeKTUBHOCTH, 00JIaCTh TPUMEHEHUSI.
MeTtoib1 00pabOTKH OCa/ika CTOYHBIX BOJI.
MeTobl U CXEMBI
4 Metonpl o0e3BpekuBaHUsA, 00€33apaXKuBaHUs, O0E3BOXKWBAHUS, CYIIKH,
OYKMCTKH CTOYHBIX BOJI.
JUKBUJIAIUU U YTUIIU3AIUN OCAIKOB CTOYHBIX BOJI.




Mexanuueckas O4UUCTKA
CTOYHBIX BOJ.

MexaHn4decKasi O4YMCTKa CTOYHBIX BOJI.

XapakTepHucTrKa MPOIeCCOB MPOLICKUBAHUS U Celapalii CTOKOB. PemeTkwy,
TPOOMIIKU, pemeTKu-apoouniku. Pacuer pemeTok, 3¢p(heKTUBHOCTL pabOTHI.
JIukBHUAINS OTOPOCOB.

MexaHndeckas O9HCTKa
CTOYHBbIX BOJI.

MexaHuuecKkasi OYMCTKa CTOYHBIX BOJI.

[eckonoBku. [1eckoIOBKH rOPU30HTAIBHBIC C IPSIMOJIMHEHHBIM M KPYTOBBIM
JBUKCHHEM BOIbL. PacdeTr meckooBoK, 3 PEeKTUBHOCTH PabOTHI.
[TeckonoBku aspupyembie. KOHCTpyKIMM U pacyer.

Mexanuueckas ounucTKa
CTOYHBIX BOJI.

MexaHnueckas OUUCTKA CTOYHBIX BOJI.
BeprukanbHble M TaHreHLUANbHbIE MECKOJOBKHU. [leckoBble IUIOMIAIKU U
neckoBble OyHKepbl. OTMBIBKA I€CKa OT OPTaHUYECKUX 3arps3HEHUH.

Mexanuueckas ouncTKa

Mexann4deckasi O9MCTKa CTOUYHBIX BOA.

Kunetnka ocaxaeHuss B3BEIIEHHBIX BEUIECTB B CTOYHBIX  BOJAX.
CTOYHBIX BO/I. A
TJIOMEpallvs B3BEIICHHBIX BEIIECTB, OIICHKA CTETICHU arjioMepaIiy.
MexaHuueckasi OUMCTKa CTOYHBIX BO/I.
Mexannueckas ouncTka |[ OpH30HTaIbHBIE OTCTOWHHWKH, TPHHIMIIBI KOHCTPYHUPOBAHUsS, pacyer,
CTOYHBIX BOJI. a¢dextuBHOCTE paboThl. KoadpdummeHT o00bEMHOro HMCIOJb30BaHUS
OTCTOMHHUKOB.
MexaHuuyecKasi OYMCTKa CTOYHBIX BOJI.
Mexanuyeckass OUMCTKA N
PanuanbHble  OTCTOMHMKHM, TNPUHIUIB  KOHCTPYHPOBAHUS,  pacyer,
CTOYHBIX BO/I.
3¢ (HEeKTHBHOCTH PAOOTEHI.
Mexaanueckass OUUCTKa Mexanndeckass O4MCTKA CTOYHBIX BOI.
CTOYHBIX BOJI. TOHKOCIOMHBIE OTCTOMHUKH.
MexaHnuyeckasi OUMCTKa CTOYHBIX BO/I.
MexaHuueckas O4uCTKa .
BeprukanpHble  OTCTOWHWKH, TPHHIMIBI KOHCTPYMPOBAHUS, pacyer,

CTOYHBIX BOJ.

3¢ PeKTUBHOCTD PaOOTHI.

MexaHn4deckas O4ucTKa
CTOYHBbIX BOJI.

Mexanunyeckas O4MCTKA CTOYHBIX BOI.
OcBernurenn. OcBeTJIMTENN C €CTECTBEHHOHM alspauuei. KoHcTpykuust u
pacyeT OCBETIUTENEH.

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buonoruueckas ouncTKa CTOYHBIX BOI.

buonoruyeckass 04MCTKa CTOUHBIX BOJA B €CTECTBEHHBIX YCIOBHsX. OOmue
MPUHLMIIBI TPOAYKIUU U JIECTPYKLIUHA OPraHUMYECKHUX BEIIECTB B MPHUPOJIE.
XapakTepucTHUKa TMPHUPOJIHBIX IMOYBEHHBIX W BOJHBIX OMOIEHO30B. Iloms
OpOILIEHUs, MO PUIbTPALIUH.

buonorunyeckag ounucrka
CTOYHBIX BOJI.

buonoruueckas ouncTKa CTOYHBIX BO/I.
OuucTka CTOYHBIX BOJ Ha Ouonornyeckux (uiabrpax. OOIIME HTPUHIMITBI
ouodunbTpanuu. TexHonorus padoTel, KOHCTPYKIUU. OOIaCTh MPUMEHEHHUS.

buonorunyeckag ouncrka
CTOYHBIX BOJI.

buonoruyeckas 04uCTKa CTOUHBIX BOJ.

OuncTka CTOYHBIX BOJ B a’dpoTeHkax. OOIIMe NPUHIUMNBI H3BATUA U
OKHUCJIEHUS 3arpsA3HEHMM B a’pOTE€HKaX. AKTHBHBIH WJI M €ro CBOWCTBA.
®daxTopHl, BIUAIOIINE HA X0/ OYUCTKH, TapaMeTpsl npoiiecca. Cxembl paboThl
a’POTEHKOB.

buonornyeckas ouncTka
CTOYHBIX BOJI.

buonoruueckas 04ncTKa CTOYHBIX BOJ.
ADPOTEHKU-CMECUTENTM U adPOTEHKU-BBITECHUTENH.
pereHepaTopaMu 1 6e3 HHX.

AdpoTeHKH ¢

buonormnyeckag ouncrka
CTOYHBIX BOJI.

buonornueckas ouncTka CTOYHBIX BOI.

I'myOokast oumcTka cTOYHBIX BOJ. Kitaccudukanus METOIOB JTOOYHCTKH
CTOUHBIX BOJ OT B3BELIEHHBIX BEIIECTB, PACTBOPEHHBIX OPraHUYECKUX
coenmuHEeHHH, a30Ta, ¢ocdopa. AsporeHku mo cxeme [IDHUDO. Tumsr
a’paToOpPOB OTEYECTBEHHOTO M 3apyOEKHOTO MPOU3BOJICTBA.




Knaccudukanus u cucremaTu3anus a3parioHHOTO 000pyI0BaHUSI.

buonornueckad ouncTka
CTOYHBIX BOJI.

buonoruueckas 04nCTKa CTOYHBIX BOJ.
BropuuHoe oTcTanBaHue CTOYHBIX BOJ. TUIIBI BTOPUYHBIX OTCTOMHHMKOB M UX
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

buonornueckad ouncrtka
CTOYHBIX BOJI.

Bruonornueckas 04MCTKA CTOYHBIX BOJI.
Jle3uHdeknnsi CTOYHBIX BoA. MeTo bl 00e33apakKuBaHus CTOYHBIX BOJI.

O6paboTka ocaaKoB
CTOYHBIX BOJI.

O0paboTka 0CaIKOB CTOYHBIX BOJI.
OO6e3BpexuBaHHE OCAAKOB CTOYHBIX BojA. COCTaB M CBOMCTBA OCaIKOB
CTOYHBIX BOJ. MeTO/ bl 00C3BPEIKMUBAHUS OCAIKOB.

O6paboTka ocaaKoB
CTOYHBIX BOJI.

O6paboTKa 0CaAKOB CTOYHBIX BOJI.

I[logroroBka  ocaakoB K  oOe3BoxkuBaHuioo. CBOiCTBA  0CaIKOB,
XapaKTePU3YIOIIHE CIOCOOHOCTh MX K Biaroorgave. CrocoObl yaydIIeHHS
BJIArOOTAAYM OCAJKOB. YIIOTHEHHE OCAJKOB.

O6paboTka ocaaKkoB
CTOYHBIX BOJ.

O0paboTka 0CaIKOB CTOYHBIX BOJI.

O6e3BokHMBaHKUE OCAIKOB Ha (uibT-npeccax. OOIIKMe TPUHLIUIBI YAaTIeHUs
BOJIbI U3 OCAJAKOB (PUIBTPOBAaHMEM U OT)KUMOM. PUIBTP- MPECCHI, MPUHIIUIT
neiictus. [lapametpsl paboTel. CxeMbl 00€3BOXKUBaHUS Ha PHIBTP-TIpeccax
CBIPBIX ¥ COPOKECHHBIX OCAJIKOB. Y CTPOUCTBO (DHITBTP- IPECCOB.

O0paboTka 0caJKoB
CTOYHBIX BO/I.

O6paboTKa 0CaAKOB CTOYHBIX BOJI.

O06e3BOKMBaHKUE OCAIKOB Ha IeHTpU(yrax u cenaparopax. O0e3BoOKUBaHUE
OCaJKOB B IOJIE€ IEHTPOOSKHBIX CHI. [IpsSMOTOYHBIE M MPOTUBOTOYHBIE
LEHTpU(PYrH OCaAUTEIBLHOIO THUIIA CO IIHEKOBOW BBIIPY3KOH oOcCaJKa.
[Tapametpsl paboThl, 3¢ HEeKTUBHOCTH MPUMEHEHHS. Y CTPOHCTBO HEHTPUDYT.
Cxema y3710B IEHTPU(PYTUPOBAHUS OCAIKOB U U30BITOYHOTO AKTUBHOTO HJIA.

O06paboTka ocaakoB
CTOYHBIX BOJI.

O6paboTka 0CaAKOB CTOYHBIX BOJI.

Cymika, c)KMTaHHE W HCIOJNb30BaHHE 0caakoB. OO0e3BOKMBAHUE U CYIIKA
OCaJKOB Ha WJOBBIX Iom@aakax. Ilmomanku Ha e€cTeCTBEHHOM U
UCKYCCTBEHHOM OCHOBaHWH, IUIOUIAJIKM C OTBEICHHEM WIOBOM BOJBI,
ionaAKu-ymiotTHuTenu. bapabansl. Cymmiky a3poAMHAMUYECKOTO THIIA -
IIPSIMOTOYHBIE, CTpyHHbIE. CKUraHue 0cagkoB. THIIbI TeYel, CKIIaIupPOBAHNE
U XpaHEHHeE 30716l U 111aKoB. Vcnonb3oBanue ocankos. [TonroroBka ocagkos
K BHECeHMIO B mouBy. Obe33apaxkuBanue ocagkoB. CxeMbl pabOThl MIOBBIX
TJIOMIAIOK PA3JIMYHOTO THMA. Y CTPOMCTBO CyMIUIOK. OUHMCTKA OTXOISAIINX
ra3oB. Y CTPOMCTBO I€Yel, OUMCTKA I'a30B.

5.2. IlpakTuyeckue 3aHsATHS

HaumenoBanue pasnena

li\/rgn M TEMBI NIPAKTHIECKAX HanmeHoBaHue 1 cofiep)kaHKUe MPAKTHYECKUX 3aHATHI
3aHATHH
HeoOxomumMast cTereHb OYNUCTKH.
3 Heobxomamas cTenenb |y r. o iaryyeckas UHTEPIPETAINs IPOIECCOB NOTPEOICHNS U PAaCTBOPEHHS
OHHMCTKH. KUCIIOPOJIa, 3BTPO(UKAIINH.
HeobxonnMas creneHb O4nUCTKY.
3 Heobxomamas crenenr Ompenenenne HEOOXOAMMOH CTENEHM OYMCTKM CTOYHBIX BOA MO
OHMCTKH. KOHCEPBATHBHBIM M HEKOHCEPBATHBHBIM ITPUMECSIM.
HeoOxomumMast cTereHb OYNUCTKH.
3 Heobxomamas crenens M3ydeHne yCcIOBUI BBITYCKAa CTOYHBIX BOJI B BOJOEMBI IIPH MEPMaHEHTHOM
OHMCTIH. 3arpsi3HEHUH UX BO BPEMEHH.
HeoOxomumast cTereHb OYUCTKH.
3 Heobxozmmast CTeneHb |PazpaGoTka HOPMATHBOB KAYECTBA OYMIIGHHOH BOJBI IIPH TPYIIOBOM

OYUCTKH.

BOOOIIOJIB30BaHHH. I/I3y‘-ICHI/IC AOKYMCHTOB Ha pa3pCUICHUC I10




BOAOITIOJIB30BaHUIO.

MeTtonrnl 1 cXeMBI
OYHMCTKU CTOYHBIX BOJI.

MGTOI[I:I N CXCEMbI OYNCTKH CTOYHBIX BO/I.
N3ydeHue cxeM OYMCTHBIX CTAHIIMI TOPOACKON KaHATU3alUuu.

Mexanuueckas ounucTKa
CTOYHBIX BOJI.

Mexann4deckasi O9HMCTKa CTOUYHBIX BOA.
OnpeﬂeneHHe pPacxoJ0B U COCTaBa CTOYHBIX BO.

Mexanuueckas ounucTKa
CTOYHBIX BOJI.

Mexann4deckasi O9HMCTKa CTOUYHBIX BOA.
Pacuer PEIICTOK SKCKAJIaTOPHOI'O TUIIA.

Mexanuueckas ounucTKa
CTOYHBIX BOJI.

Mexann4deckasi O4MCTKa CTOUYHBIX BOA.
Pacuer AOPHUPYCEMBIX IICCKOJIOBOK.

Mexanuueckas ounucTKa
CTOYHBIX BOJI.

Mexann4deckasi O4MCTKa CTOUYHBIX BOA.
Pacuer IEPBUYHBIX paaraIbHBIX OTCTOMHHKOB.

buonoruueckasg ouncrka
CTOYHBIX BOJI.

buonoruueckas ouncTKa CTOYHBIX BOJ.
Pacuer u npoextupoBanue nosiei GUIbTPALIUU, OPOIICHUS, OMOJOTHYECKUX
npynoB. CucTeMbl OpolIeHHUs U cOOpa IPEHAXKHBIX BOJI.

buonornyeckas ouncTka
CTOYHBbIX BOJI.

Buonornveckasi o4MCTKa CTOYHBIX BOJI.
Pacder w  mpoekTHpoBaHHWE ~ KamlelbHBIX U
OO HIBTPOB.

BBICOKOHAIpy>KaeMbIX

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buonornyeckas 0O4UCTKA CTOYHBIX BOJ.
Jlo3upyromue U OpOCUTEIIBHBIE YCTPOUCTBA, UX KOHCTPYKLIMM U pacyer.

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buonornveckasi 04MCTKa CTOYHBIX BOJI.
Pacuet a3poTeHKOB 03 pereHepaTopoB U C pereHepaTopamH.

buonorunyeckasg ouncrka
CTOYHBIX BOJI.

buonoruyeckas 04nCTKa CTOYHBIX BOJI.
Pacuer 30H 6no6noka no cxeme JJOHU®DO. Onpenenenue KOHCTPYKTUBHBIX
pa3MepoB.

buonorunyeckasg ouncrka
CTOYHBIX BOJI.

buonornyeckast 0O4nCTKa CTOYHBIX BOJ.
Pacder u mombop adpanmoHHOr0 000pYIOBaHUS,
000pyI0BaHUA.

MNepEMCIINBAIOIICTO

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buonoruyeckas o4MCTKa CTOYHBIX BOJI.
Pearentnas o6pabotka (koarynsauus). Onpenenenrue KoJIuyecTBa peareHra.

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buomornueckas ouncTka CTOYHBIX BOJI.
Pacuer pannanbHBIX BTOPUYHBIX OTCTOMHUKOB.

buonornyeckas ouncTka
CTOYHBbIX BOJI.

buonoruyeckas 04MCTKa CTOYHBIX BOJI.
Pacuer u non0op o6opynoBanus uist o0e33apaxxuBaHus cTOUHbIX BoJ (Y DO).

O6paboTka ocaaKoB
CTOYHBIX BO/I.

O6paboTka 0CaAKOB CTOYHBIX BOJI.
[TonrotoBka ocagkoB K 00€3BOKHMBAHHIO. PacdyeT WIOYMJIOTHUTENEH.
Onpenenenne KOMMIECTBA QIIOKYIISIHTA, BEIOOP CXEMBI €T0 TIPUTOTOBJICHHSI.

O06paboTka 0caiKoB
CTOYHBIX BOJ.

O0paboTka 0CaJIKOB CTOYHBIX BOJI.
Pacuer u non6op neHTpudyr ans 00e3BOKUBAaHUSA OCATIKOB.

O06paboTka 0caiKoB
CTOYHBIX BOJ.

O0paboTka 0CaJIKOB CTOYHBIX BOJI.
Pacuer aBapuilHBIX WIJIOBBIX ILIOMIAJ0K JUIS OOE3BOKMBAHUS M CYIIKH
ocaakoB. CxeMbl paOOThI HJIOBBIX TUIOIIAI0K PA3JIUYHOTO THUIIA.

O6paboTka ocagKoB
CTOYHBIX BO/I.

O6paboTka 0CaAKOB CTOYHBIX BOJI.
Coxuranue ocaakoB. THIbI Ieuel, CKIIaupOBaHNE U XPAaHEHHE 307161 U
IakoB. Mcronp3oBaHne 0CagKoB.

O6paboTka ocaaKoB
CTOYHBIX BO/I.

O6paboTka 0CaAKOB CTOYHBIX BOJI.
KoMmakTHble YCTaHOBKH s (DU3MKO-XUMUYECKOW OYHUCTKH MAaJoro
KOJIM4YECTBA CTOYHBIX BO.




O6paboTka ocagKoB
CTOYHBIX BOJ.

O6paboTka 0CaAKOB CTOYHBIX BOJI.
KOMHaKTHBIe YCTaHOBKI/I JJIA 6HOJIOFH‘-I€CKOﬁ OUHUCTKH MaAJIOIr'0 KOJIMYCCTBaA
CTOYHBIX BOJI.

5.3. JlaboparopHbie pabOThI

HanmenoBanne pasaciia

No
o/ | TEMBI 1a00paTOPHBIX HaunmenoBanue u coaepikanue J1ad0paTOpHBIX paboT
paboT
CocTaB CTOYHBIX BOJI
1 CocTaB CTOYHEIX BOI,.
Buipl 1 XapakKTEpUCTUKH CTOYHBIX BOJI.
5 | Croi CBoiicTBa CTOYHBIX BOJI.
BOMCTBA CTOYHBIX BOI,. o
A- |HUcenenosanue (bU3HYECKUX MMOKa3aTelNel KauecTBa BOIbI.
5 | Croi CBoiicTBa CTOYHEIX BOJI.
BOMCTBA CTOYHBIX BOI,. o
A- |HUcenenosanue CaHUTAPHO-XMMUYECKHX MTOKa3aTeliel KauecTBa BOJIbI.
5 | Croi CBoiicTBa CTOYHEIX BOJI.
BOMCTBA CTOYHBIX BOI,. o
A- |HUcenenosanue OaKTePUOIOTHUECKUX MTOKa3aTeNIel KauecTBa BOJIbI.
5 Mexaanueckasa OUUCTKa Mexannueckass OUMCTKA CTOYHBIX BOJ.
CTOYHBIX BOJL. Onenka 3¢ eKTUBHOCTH pabOThI MTECKOIOBOK.
5 Mexanuueckas ourcTka |MexaHndyeckass OUUCTKA CTOYHBIX BOJI.
CTOYHBIX BOJI. OmnpeneneHne XapakTEPUCTHK OCAJKOB EPBUIYHBIX OTCTOMHUKOB.
MexaHu4ecKast O4MCTKA CTOYHBIX BOJI,.
Mexanudeckas O4UCTKA
5 OmnpeneneHne KHHETUKHA OCaKICHHSI B3BEIIICHHBIX BEIICCTB U3 CTOYHBIX BOJI.
CTOYHBIX BOJ.
5 Mexaanueckas ouncTka |MexaHndeckass OUUCTKa CTOYHBIX BOJI.
CTOYHBIX BOJL. ArioMepaliys B3BEIICHHBIX BEIIECTB, OLICHKA CTEIICHU arjioMepariiy.
Bruomornueckass 0O4NCTKA CTOYHBIX BOJIL.
6 Buonornueckasi ounctka | €XHOJIOTMYECKHE  TOKa3aTead  paboThl  adpoTeHKoB.  OmnpenencHue
CTOYHBIX BOJI. KOHIICHTpAllUd aKTHUBHOTO WJa, Harpy3KHd Ha WJI, BO3pacTa Wia, yaeabHOM
CKOPOCTU OKHCIICHHUS.
Buonornyeckast O4MCTKAa CTOYHBIX BOJI.
5 Buosnornueckas ounctka |[€XHOJIOTHYECKHE  TMOKa3aTeiaud  paboThl  adpoTeHKoB. OmpeneneHue
CTOYHBIX BOJI. B3aMMOCBSI3M MEXJy 3HAUCHUSAMHU TEXHOJOTHYECKHX ToKa3aTeneld B
npoiiecce OMOXUMUIECKON OUMCTKH.
5 Buoiornueckas OuncTka |bHonornueckas O4MCTKa CTOYHBIX BOJI.
CTOYHBIX BOJI. OumncTKa CTOYHBIX BOA METOIOM KOAryJsIuu.
Buonornueckast O4MCTKAa CTOYHBIX BOJI.
Buonornueckast ouncTka .
6 Kuneruka ocaxxaeHus uiaoBoil cMecH. MccnemoBanne KUHETHKUA OCAXKICHUS
CTOYHBIX BOJI. N o
WJIOBOM CMeCH pa3HOU KOHIIEHTPAIIUH.
Buonornyeckast O4MCTKAa CTOYHBIX BOJI.
Buonornueckast ouncTka .
6 Ornpenenenne UIOBOTO WHAEKCA JJI Pa3HbIX KOHIEHTPAIMi aKTUBHOTO WJIa
CTOYHBIX BOJI.
A B OJIHOM (PU3HOJIOTUYECKOM COCTOSHUMU.
5 Buoiornyeckas OuncTKa |PHoIornueckass O4nuCcTKa CTOYHBIX BOJI.
CTOYHBIX BOJI. OuncTKa CTOYHBIX BOJ METO/IOM YIbTpa(UIbTpaIIUH.
O6paboTka 0CaAKOB CTOYHBIX BOJI.
O6paboTka ocagKoB
7 OnpeneneHne  XapakTEPUCTUK  OCAaTKOB  CTOYHBIX BOA. Meroauka
CTOYHBIX BOJI.
A oTpe/IeJICHUs BIaKHOCTH, 30JJbHOCTH OCAJIKOB.
O6paboTka 0CaAKOB CTOYHBIX BOJI.
7 O6paboTtka ocagkos |Onpenenenue  XapakTEPUCTUK — OCAJKOB  CTOYHBIX  BOA.  Meroauka

CTOYHBIX BO/.

OIpPECACIICHUA IIJIOTHOCTH W YACJIBHOTO COIIPOTUBJICHUSA OCAAKOB CTOYHBIX
BOI.




5.4. CamocrosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHoBaHue pasnena .
CopepxaHuie caMOCTOSITEIbHON pabOThI
I/0 | AUCUUIUIMHBI U TEMBbI
CocTaB CTOYHEIX BOI,.
1 CocraB crounbix Boj. |[IpopaboTka TeopeTHyecKkoro wmarepuaia [0 KOHCIEeKTaM JIeKIHA U
PEKOMEHTyeMOM y4eOHOM TuTeparype.
CBoiicTBa CTOYHBIX BOJI.
2 | CeoiictBa cTtounbix Boj. [[IpopaboTka TeopeTHueckoro Marepuaja IO KOHCIEKTaM JIeKUUH U
PEKOMEHTyeMOM ydeOHOU TuTeparype.
Heob HeoOxoaumas cTeneHb OUUCTKU.
eo0xoanmas CTeneHb .
3 a [IpopaboTka TeoOpeTHYeCKOro MaTepuaja MO KOHCHEKTaM JIEKIUH U
OYHCTKH. . 9
pEeKOMeH1yeMol yueOHOMU uTepaType.
M MeTonbl U CXeMBbl OUUCTKU CTOYHBIX BOJI.
€TOJIbl U CXEMBI .
4 a [IpopaboTka TeopeTHUecKOoro MaTepuaja MO KOHCHEKTaM JIEKIUH U
OYMCTKHU CTOYHBIX BO/I. . 9
pEeKOMeH1yeMol yueOHOMU uTepaType.
MexaHnnyeckast O4MCTKA CTOYHBIX BOJI.
5 Mexannueckas ounctka |[IpopaboTka TeopeTHueckoro Marepuaiga MO KOHCIEKTaM JIeKIUH |
CTOYHBIX BO/I. pekoMeHayeMoil ydeOHOW JsmTeparype. PacdeTsl coopykeHuil 0Oyoka
MEXaHUYECKON OUUCTKH.
buonorrnyeckast O4MCTKA CTOUYHBIX BOJI.
6 buonornueckas ouncrka Hpopa60TKa TCOPCTUUCCKOTO Marcprajia 110 KOHCIICKTaM JICKIUA u
CTOYHBIX BOJI. pexoMeHayeMon yuebHol nureparype. Pacdersl coopykeHuil 6uobioka u
BTOPUYHBIX OTCTOMHUKOB.
O0paboTka 0CaIKOB CTOYHBIX BOJI.
7 O6pabotka ocankos |[IpopaboTka TeopeTMYeCKOro Marepuana IO KOHCIEKTaM JIEKUMH U

CTOYHBIX BOJ.

pexkomeHayemoil  yuyeOHOW sureparype. Pacuersl

HEeHTpU(yT, UIOBBIX MIOMIA/IOK.

UJIOYIIJIOTHUTEIIEH,




6. MeToau4eckre MaTepHaJIbl ISl CAMOCTOSATEIbHOI padoThl 00y4alOIUXCs 10 JUCHUILIMHE (MOAYJII0)

IIporpamMMoO#l TUCHHUILIMHBI NIPEYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX HACTCS
OCHOBHOH CHCTEMaTH3MpPOBAHHBII MaTepHall, MPAKTUYECKHX M JIAOOPATOPHBIX 3aHATHUH, MpeanoararoIinux
3aKperyieHue M3Y4YeHHOTo mMarepuaia u (GopMmupoBaHHe y 00y4aromIUXCs HEOOXOAMMBIX 3HAHUN, YMEHHUH U
HaBBIKOB. KpoMe TOro, Ba)KHEHIIMM STarmoM H3y4YeHHs IUCIMIUIMHBI SBISETCS CaMOCTOSITeNbHas paboTa
oOy4aroluxcsi C MCHOJIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEHl COBPEMEHHBIX 00pa30BaTENIbHbBIX
TEXHOJIOTUH.

B 06bvem camocTosITeNnsHOM pabOThI IO TUCHUILIMHE BKIIIOYACTCS CIeAyIOoLIee:

-U3y4ECHHE TEOPETUYECKUX BOIPOCOB 10 BCEM TEMaM JAUCLUIUIVHBL

-[IOJIrOTOBKA K PAKTUYECKUM 3aHATUSAM;

-[IO/IFOTOBKA K JTAOOPAaTOPHBIM 3aHITHUSM;

-IIOJIrOTOBKA K 3a4€Ty C OLEHKOM U 3K3aMEHY.

3aJ0roM yCHEIIHOTO OCBOSHHS 3TOW AUCIUIUIMHBI SBIISAETCS 00s3aTeIbHOE MOCEIIEHHE JEKIIMOHHBIX,
MPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATUMN, TaK Kak MPOMYCK OJHOrO (TeM Oosiee, HECKOJIbKUX) 3aHATUNH MOXKET
YCIIO)KHUTb OCBOCHME pPa3/elOB Kypca. Ha INPAKTUYECKUX 3aHATUAX MaTEpHUall, W3JI0KCHHBIM HA JICKLHMSX,
3aKpEIUISIETCS] YCTHBIM OIPOCOM IO TeéMaM JUCUUILIAHBI cornacHo PITJI.

[Tpuctynas kK U3y4eHUIO JUCHMILIMHBIL, HEOOXOIUMO B IIEPBYIO OUEPEIb 03HAKOMUTHCS C COACPKAHUEM
PIIJ] nns cryaentoB ouHoM (opmbl 0OydeHHs, a TaKKe METOAMYECKHMMH YKa3aHUSMU IO OpraHU3aluu
CaMOCTOSITENIbHOM pabOThl U MOJATOTOBKU K ITPAKTUUYECKUM U J1a00PaTOPHBIM 3aHATHSIM.

[Tpu mMOAroTOBKE K MPAKTUYECKUM M JaOOPATOPHBIM 3aHATHUSIM U B PaMKaxX CaMOCTOSITEIbHON pabOThI
10 U3YUYEHUIO TUCLHUIUIMHBI 00y4YaronMMcs HE0OX0AUMO:

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSTUM MaTepuai U JOMOJHUTh €ro C y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpU CAMOCTOSITEIbHOM HW3yYE€HUU TEOPETUYECKOM TEeMbl CHENaTh KOHCIEKT, HCIHOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/1aHUS B PAMKAX U3yY€HHOW TEMBI;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALUH.

WtoroM m3yuyeHus IUCUUILIMHBI SBISETCS 3a4€T C OLUEHKOW M 3K3aMEH. 3aueT ¢ OLEHKOW U DK3aMeH
MIPOBOAMTCS MO pacnucaHuio ceccuu. Gopma MpoBeieHus 3aHATHS - MUCbMeHHas. CTyAEeHTbI, HE MPOLIEeAIINe
aTTECTALMIO MO IpauKy CECCUHU, TOJKHBI IMKBUUPOBATH 33J0JPKEHHOCTh B YCTAHOBJICHHOM IOPSI/IKE.

7. OueHouHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedeHb KOMIETEHIINH ¢ yKa3aHUEM 3TaroB UX (HOPMHUPOBAHHUS B MPOILIECCE OCBOCHUS AUCIIUITITUHBI

Kon u HanmeHoBaHue
Ne | KonTponupyemsie paziensl AUCIUATIINHBI . Bun onenovsnoro
MHJMKAaTOpa KOHTPOJIUPYEMOH

n/m (Momyst) KOMITETEHIIH cpencraa

VYK-1.1, YK-1.2, VK-8.1, YK- |mpoMexyTOUHBIN yCTHBIN

1 |CocraB CTOYHBIX BOJI. N
A 1.3 OMpOC, 3a4YET C OLEHKOU

VYK-1.1, YK-1.2, VK-8.1, YK- |mpoMexXyTOUHBII yCTHBIN

2 |CBolicTBa CTOYHBIX BOJL. o
a 1.3 OTpOC, 3a4YET C OLEHKOU

3 |HeoGxommmas cTemems OHHCTKIL. VYK-1.1, YK-1.2, VK-8.1, YK- |mpoMexXyTOUHBII yCTHBIN

1.3 OIIPOC, 3a4YeT C OIICHKOM
VK-1.1, YK-1.2, YK-8.1, YK- OOMEKVTOUHEL VCTHAL
4 [MeToabl U CXEMBI OUUCTKH CTOYHBIX BOJIL. 2.3, IIKP-1.1, IIKP-2.7, YK- POMENYTO ye o
13 OTIPOC, 3a4ET C OIEHKOM
YK-1.1, YK-1.2, YK-8.1, TIKP- IPOMEKYTOUHBIM YCTHBIN
5 |Mexannueckast OYMCTKA CTOYHBIX BOJI. 1.1, IIKP-2.7, TIKP- 2.10, YK- P y y

OIPOC, 3a4ET C OIEHKOMN

1.3




buonornueckast 04nCTKa CTOYHBIX BOJI. 1.1, IIKP-2.7, YK-2.3, IIKP-

VYK-1.1, YK-1.2, YK-8.1, TIKP-
KypcoBas pabora,

2.10, YK-1.3 JK3ameH

O6paboTKa 0CaAKOB CTOYHBIX BOJI.

YK-1.1, YK-1.2, YK-8.1, TIKP-|kypcoBas pabora,
1.1, ITIKP-2.7, YK-2.3, YK-1.3 [3x3amen

WNuas xoHTakTHas pabora 2.3, YK-8.1, IIKP-1.1, ITKP-

VYK-1.1, YK-1.2, VK-1.3, VK-

2.7, IIKP-2.10

3a4er ¢ OCHKOMI 2.3, YK-8.1, IIKP-1.1, ITKP-

VYK-1.1, YK-1.2, VK-1.3, VK-

2.7, IIKP-2.10

10

DKk3aMeH 2.3, YK-8.1, I[IKP-1.1, TIKP-

VYK-1.1, YK-1.2, VK-1.3, VK-

2.7, IIKP-2.10

7.2. TunioBnic KOHTPOJIBHBIC 3a/IaHU UJIM MHBIC MAaTCpHUaJIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH, HGO6XOI[I/IMBIG
JJIA OOCHKHA 3HaHPII>i, YMCHI/Iﬁ 1 HAaBBIKOB U (I/IJ'II/I) OIIBITa HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH, XapaKTCPU3YIOIIUX
STallbl d)O‘pMI/I‘pOBaHI/DI KOMHGTGHHI/II;'I B IIpOo1E€CCC€ OCBOCHUA JUCIHUITIIMHBI

Bomnpocsr 1u1st mpoBeneHus ycTHOro omnpoca o remam 1.1-1.5 (7 cemectp)
(mnst mpoBepku chOpMUPOBAHHOCTH UHAMKATOPA HocTkeHHUs kommereHimu YK-1.1, YK-1.2, VK- 8.1,

TIKP-1.1, [IKP-2.7, TIKP-2.10)

Tema 1.1 CocTaB CTOYHBIX BOJI
1. IToka3arenu pacxoza U COCTaBa CTOYHBIX BOJL
2. B3BelieHHbIe BemiecTBa. XUMHUeckas U ouonorudeckas norpedHocts B kuciopose (XIIK u BIIK).

BaKTepI/IaHBHOG 3arpA3HCHHUC CTOYHBIX BO.

3. HopMmsl yaensHOTO cOpoca 3arps3HEHHUH aHTPOIIOTEHHOTO M TEXHOTCHHOTO TIPOUCX 0K ICHUSI.
4. OnpeneneHue KOHIGHTPAIUH CTOYHBIX BOJI.
5. CooTHoOlLIIEHHE [TOKA3aTeNIEN cOCTaBa CTOYHBIX BOJIL.

Tema 1.2 CBoiicTBa CTOYHBIX BOJI
1. Knaccudukarus 3arpsi3HeHui 1o ¢a30Bo-IUCIEPCHOMY COCTABY.
2. CBsI3b cylllecTBa MoKa3aresel ¢ MpoLeccaMiu 3arps3HEHUsI U CaMOOYUIIIEHUSI BOJOEMOB.

Tema 1.3 HeoOxoaumas cTenieHb OYUCTKH.

1. 3arps3HeHne U CaMOOYHIIIEHHE BOJAOEMOB.

2. OxpaHa BOJI0OEMOB OT 3arpsi3HCHHUS.

3. XapaKkTepucTHUKa MOBEPXHOCTHBIX BOJOUCTOYHHKOB, UX KiIacCU(DHUKAIMS MO THIPOXUMHUECKOMY U

TUAPOOHOJIOTHYECKOMY PEKUMY.

4. TIpoueccel 3arpA3HEHUs U CAMOOUYHUIIEHUSI BOJJOEMOB.
5. MaremaTtnueckas HMHTEpIpeTalus IPOLECCOB TNOTPEOJEHUS U PACTBOPEHMsI KHUCIOPOJa,

IBTPODUKAIIHH.

6. [IpaBuia oxpaHbI BOOEMOB OT 3arpsiI3HEHUSI.

7. OBTpOodUKAIM B BOAHBIX O0BEKTaX.

8. CMmenieHre CTOYHBIX BOJI IIPU CITYCKE UX B PEKH, 03€pa, BOJOXPAHUIIUIIIA.

9. HeoOxomumasi CTeleHb OYHCTKA CTOYHBIX BOJ| IO KOHCEPBATHBHBIM W HEKOHCEPBATHBHBIM

IMPUMCCAM.

10. YcnoBus BBIITYCKa CTOYHBIX BOJ B BOAOCMEI ITPU IIEPMAHCHTHOM 3arpsAa3HCHUN UX BO BPpEMCHU
11. HOpMaTI/IBLI Kadyc€CTBa OLII/IH_ICHHOI\/'I KOZBbI IIPpU T'PpYyHIIOBOM BOJOITOJIb30BAHUU.

Tema 1.4 MeToapl 1 CXEMBI OYUCTKHA CTOYHBIX BOJ
1. Metoasl MexaHU4YECKOH, (PU3UKO-XUMHIECKOMN, OMOIOTHIECKON B TITyOOKON OUYNCTKH CTOYHBIX BOJI.
2. Metonbl 00e3BpekUBaHUs, 00€33apakuBaHMsl, 00€3BOKUBAHUS, CYIIKH, TUKBUIAIUN U YTHIIA3AIHH

0CaaKOB CTOYHBIX BOJI.

3. CXeMbl OYHUCTHBIX CTAHIIUH.




4. CymiecTBO METOI0B OYMCTKH BOJI, MX 3PPEKTUBHOCTH, 007IaCTh IPUMEHEHUS
5. 3y4yeHue cxeM OYMCTHBIX CTAHIIMI TOPOACKOW KaHAIW3all1H.

Tema 1.5 Mexannueckass OUMCTKA CTOYHBIX BOI.

O 00 1 N DN K~ W —

. XapaKkTepHucTHKa MPOLECCOB MPOLCKUBAHUS U CETIApAIlH CTOKOB, ()JIOTAIIMU BOJ.
. Pemetku, npoOuUiKy, pemeTKu-1po0oHIKy.

. Pacuer pemerok, 3ppekTUBHOCTh pabOTHI.

. JIuxkBuganus oTopOCoB.

. Ilecko10BKH TOPU30OHTANIBHBIE C IPSIMOJIMHEWHBIM U KPYTOBBIM JABH)KCHUEM BOJIBL.
. Pacuet neckosioBok, 3(p(eKTHUBHOCTH pabOTHI.

. IleckonoBku aspupyemsie. KoHCTpyKInu 1 pacyer.

. BepTukanbHble ¥ TaHT€HIIMATIBHBIE TECKOJIOBKH.

. IleckoBble TIOMAIKN 1 TECKOBBIE OyHKEPHI.

10. OTMBIBKa [1€CKA OT OPraHUYECKUX 3arpsI3HEHUI.

11. Kunetnka ocax/ieHus B3BEIICHHBIX BELIECTB B CTOYHBIX BOJAX.

12. ArnomMepanyisi B3BELIEHHBIX BEILIECTB, OLIEHKA CTENIEHHU arJioMeparyH.

13. T'opusoHTaIbHBIE OTCTOWHUKH, TPUHLIUIIBI KOHCTPYUPOBAHUSA, pacyeT, 3hHEeKTUBHOCTH PadOTHI.
14. KoapdumnueHT 00 eMHOT0 UCITOJIB30BAHUS OTCTONHUKOB.

15. PanuanbpHble U BepTUKANIbHBIE OTCTOMHUKU. KOHCTpyKINH, pacueT, 3 PeKTUBHOCT pabOTHI.
16. OcBetnutenu. OCBETIUTENN C €CTECTBEHHON arparnueil. KoHCTpyKuMs U pacyeT OCBETIUTENEH.
17. TOHKOCIIONHBIE OTCTOMHUKH.

7.3. Cucrema OLEHHBAHUS PE3yJIbTATOB OOYYCHHUS IO JUCHHUILTMHE (MOIYJIO) MPH NPOBEIECHUH TEKYILEro

KOHTPOJIA YCIICBACMOCTH

O1leHKa «OTJIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJSIINM 3a IPEAEIIb
y4eOHOIl mporpamMmsl;

- TOUHOE HCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKU IPaMOTHOE U
JIOTUYECKH NPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITyOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil mporpaMMoii o JUCHUIUIMHE (MOJYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHUENIUAX U HAIPABIECHUSAX TUCIUILINHBI
Y 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHbIE JOCTHKEHUS IPYTUX
JUCIUIINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIHIA;

- BJIaICET HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CJIOKHbIE TPOOIEMbI U
HECTaHJIapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKIE 3HAHUSI /17151 BBIOOpa METOAMKHU BBIMOJIHEHUS
3aaHui;

- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO NCIIOSIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YEeT HAyYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs pabdoTa Ha MPAKTUYECKUX 3aHATHUSAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHU I

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM y4yeOHON AUCIUILTNHBI, YMEHUE €r0 UCTOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAaJbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS TUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJI1 OLUEHKU 3HAHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa NpOodecCHOHaTbHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS TIPOMEKYTOUYHOM aTTECTAIIMH 00 yJarOIIHX CS

Te

OpETUYECKHE BOMPOCHI JIJIsl IPOBEICHUS 3a4eTa ¢ OlleHKoM (7 cemecTp):

1. TToka3zaTenu pacxo/ia U COCTaBa CTOYHBIX BOJI

2.

B3Bemennslie BemecTBa. Xumuueckas u Ouonoruueckas norpednocts B kucnopoae (XIIK u BIIK).

bakTepuanpHOe 3arps3HEHHUE CTOUYHBIX BO/I.
3. HopMmb yaensHOTO cOpoca 3arps3HEHH aHTPOIIOTEHHOTO U TEXHOTEHHOTO IMPOUCXOKICHUSI.
4. OnpeneneHue KOHIEHTPAIIMU CTOYHBIX BOJI.
5. CooTHOIIICHHE TOKA3aTe/ICH cOCTaBa CTOYHEIX BOJI.
6. Kitaccudukanms 3arps3aenuii mo ¢pa3oBo-IUCIEPCHOMY COCTaBY.
7. CBsI3b CyIIECTBA MMOKA3aTEJeH C MpOIlecCaMu 3arpsiI3HEHHS] U CAMOOYHILICHHS BOJIOEMOB.
8. 3arps3HEHNE ¥ CAMOOYHIIICHHE BOJIOEMOB.
9. OxpaHa BOJIOEMOB OT 3arpsi3HEHUS.

10

. XapaKTepI/ICTI/IKa IMOBEPXHOCTHBIX BOAOMCTOYHUKOB, UX KJ'IaCCI/I(bI/IKaHI/IH IO THAPOXUMHNYCCKOMY H

THIPOOHOIOTUYECKOMY PEKUMY.

11

. Hpoueccm 3arpsA3HEHUA U CaMOOYHIICHUS BOJOEMOB.

12. Maremarnueckass WHTEpIPETAlds TNPOIECCOB TOTPEOJICHUS W PACTBOPEHUS KHUCIOPOAA,
3BTPOHUKAIIH.

13. IIpaBuna oxpaHbl BOJOEMOB OT 3arpsi3HCHHUS.

14. OBTpodUKaIs B BOJHBIX O0OBEKTaX.

15. CmenieHne CTOYHBIX BOJI NP CITYCKE UX B PEKH, 03€pa, BOJOXPAHMIIHIIIA.

16. HeoOxomumasi cTeneHb OYHMCTKHA CTOYHBIX BOJ IO KOHCEPBATHBHBIM M HEKOHCEPBATHBHBIM
MIPUMECSIM.

17. YciioBus BBIIIyCKa CTOYHBIX BOJI B BOJJOEMbBI IIPU TIEPMAHEHTHOM 3arpsi3HEHUH UX BO BPEMECHHU

18
19
20
21
22
23

. HopmaTuBbl KauecTBa OUMILIEHHON KOJIbI PY TPYIIIOBOM BOJIOMOJIB30BAHUU.

. MeToapl MEXaHMYECKOW OYMCTKU CTOYHBIX BOJI.

. Metoap! pU3NKO-XMMUYECKON OUYMCTKH CTOYHBIX BOJI.

. MeTo1pl OMOIOTHMYECKO OUMCTKHA CTOYHBIX BOJI.

. MeTo/1b1 111yOOKOH OYMCTKU CTOYHBIX BOJI.

. MeToib1 06e3BpexuBanmsi, 00€33apakuBanmsi, 00€3BOKMUBAHUS, CYIIKH, TUKBUIAINHA U YTHIH3ALUN

0CaJJKOB CTOYHBIX BOJ.

24.
25.
26.
27.
28.
29.
30.
31.
32.

33

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Te

CxeMbl OUHMCTHBIX CTaHLIUH.

Cy1iecTBo METO/10B OYHCTKH BOJI, MX 3(PPEKTUBHOCTD, 00JIACTh MTPUMEHEHHS

M3yuenune cxem OYMCTHBIX CTaHIIMA FOPOACKON KaHAIN3ALUH.

XapakTepHuCcTUKa MPOLIECCOB MPOLIEKUBAHUS U Celapaluy CTOKOB, (pJIoTariu BO.

Pemerku, 1poOniku, pemeTku-1poouiKy.

Pacuer pemretok, 3¢ppeKTUBHOCTh paboTHI.

JluxkBugamnus oTOpOCoB.

ITeckos10BKM TOPU30HTAIBHBIE C IPSIMOJIMHEWHBIM U KPYTOBBIM JBUKEHUEM BOJBI.

Pacuer neckonoBok, 3¢ (heKTUBHOCTH pabOTHI.

. IleckonoBku aspupyemsie. KoHCTpyKMM 1 pacyer.

BeprukanbHble U TAHT€HIIMAJIbHBIE TECKOJIOBKH.

[TeckoBble MIIOMIAJKU U TECKOBBIE OYHKEPHI.

OTMBIBKA MECKA OT OPraHUYECKUX 3arPsI3HEHUN.

KuHeTnka ocaxieHHs B3BEILIEHHBIX BEIIECTB B CTOUHBIX BOJIAX.

Arnomepariys B3BEIICHHbBIX BEIECTB, OL[EHKA CTETIEHH arjioMepaluu.

["opu30oHTaIBHBIE OTCTOMHUKH, TPUHIMITBI KOHCTPYUPOBAHUS, pacyeT, 3PPeKTUBHOCTb pabOTHI.
Koaddurnment o0peMHOTO UCTTONH30BaHUS OTCTOMHUKOB.

PanguanbHble M BepTUKaTIbHBIE OTCTOMHMKH. KOHCTpyKIMY, pacyer, 3pPeKTUBHOCTb pabOTHI.
Ocgetnurenu. OCBETIUTENN C €CTECTBEHHOU asparueil. KoHCTpyKIMs U pacueT OCBETIIMTEIEH.
TOHKOCIIONHBIE OTCTONHUKH.

OpETUYECKHE BOTIPOCHI /ISl IPOBEICHUS dK3aMeHa (8 cemecTp):

1. BeicokoHarpysxaemble 6nohuiabTpel. TexHomorus padboTsl, pacder, 00JacTh MPUMEHEHHS.
2. buopuasTpel ¢ TUIacTMaccOBOM 3arpy3koi. TexHomorus padoThl, pacueT, 00JacTh TPUMEHEHUS.



3. OuncTKa CTOYHBIX BOJ B a9POTEHKAX.

4. OCHOBHBIE BIUSIONIUE MTAPAMETPHI TPOIECCA OUUCTKHU.

5. A3POTEHKHU-CMECUTETN

6. A3pOTEHKU-BBITECHUTEIH.

7. AspoTeHku ¢ perenepaTopaMu. Cxema KOpUJOPHBIX a3POTEHKOB.

8. Pacuer a»pOTEHKOB ¢ pereHeparopaMu u 6€3 HHX.

9. KoHCcTpyKIius U pacdyeT MHEBMAaTHYECKUX a3paTOpPOB.

10. TexHonorust paboThl a3pOTEHKOB C yJaleHueM a3oTa U ¢ocdopa B cxemax ¢ MpeAlIeCTBYIOIIEH
JNCHUTPU(DUKAIHCH.

11. JloourcTKa CTOYHBIX BOJ HA (PUIIBTPaAX C 36PHUCTOMN 3arpy3KOi.

12. Texnonorusi paboTsl PUIBTPOB, UX MIPOMBIBKA, PACUET.

13. Ypanenue a3ora HUTpU-ACHUTpUHUKAIHUEH. Murpanus Gochopa U3 KICTOK OAKTEpPHil B BOAY U
obparHo.

14. CxeMbl OYHMCTKH CTOYHBIX BOJ OT a30Ta u docdopa.

15. bananc 3arpsizHeHuil 110 a30Ty U pocdopy B X0/1e OUOIOTHIECKON OUUCTKH.

16. Pacuer 060beMOB 30H 6J10Ka OMOIOTMYECKON OYUCTKHU.

17. AspaTopsl U MemIaaKu i 0JI0Ka OMOJIOTHYeCKONH OUUCTKHU.

18. Turbl BTOPUYHBIX OTCTOMHUKOB JJISl OCAXACHUS WJla.

19. Pacuer BTOpUYHBIX OTCTOMHUKOB.

20. XuMuK0-OHOJIOTUYECKasi OUMCTKA CTOKOB. PeareHTsl, uX cBOWCTBA, MECTO BBOAA U 3(PPEKTUBHOCTH
JEUCTBUA.

21. O6e33apakuBaHUE OYNIICHHOMN BOJIBI XJIOPOM.

22. YOO, 030HUpOBAHHE.

23. O6e3BpeKUBAaHUE OCAIKOB.

24. AnaspoOHoe cOpaKUBaHUE OCATKOB B METAHTCHKAX.

25. KOHCTpYKIIMS METAaHTEHKOB U MX Pacyer.

26. AdpobHasi cTabMIIN3aIus 0CaIKOB.

27. Texnonorus pabOThl CTAOUIN3ATOPOB U UX pacCyeT.

28. Bujpl CBSA3M BOJBI C TBEPBIM BELIECTBOM OCA/IKOB.

29. CpoiicTBa ocaakoB. CXeMbI TOJTOTOBKU OCATKOB K 00€3BOKUBAHUIO.

30. YioTHEHUE U CTYILEHUE OCaJKOB.

31. OGe3BoKMBaHUE OCATKOB Ha LIEHTpU(YTrax u HeHTpumnpeccax. [IpuHImn paboTkI anmaparos,

3¢ (PEeKTUBHOCTD, pacyer.

32. O6Ge3BOKUBaHUE OCATKOB Ha IEHTOYHBIX QHIbTp-ipeccax. [Ipunnunm paboTsl anmapaTos,

3¢ (PEeKTUBHOCTD, pacyer.

33. O0e3BOXKUBAHUE O0CAAKOB Ha MJIOBBIX IUIOIAIKAX.

34. TexHonorust paboThl MJIOBBIX IUIOIIAJOK U UX pacueT. [lnomanku ¢ ynaneHueM nioBoi BOJIbI.

35. Cymika ocaikoB.

36. XpaHeHHE O0CaIKOB B €CTECTBEHHBIX YCIOBHSIX.

37. KoMIocTUpOBaHUE OCATKOB C LETbI0 UX UCIIOJIb30BAHUA.

38. Cxxuranue ocanikoB. TexHONIOTHS paOOTHI MeUeH.

39. OuncTKa JOMOBBIX T'a30B.

7.4.2. IlpakTryeckue 3aaHus 1J1s IPOBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaromuxcst
[MpakTrueckue 3amaHus sl TPOBEICHUS TIPOMEKYTOYHOM aTTecTaiuu pa3meriensl B8 UDOC Moodle
/kadenpa Borononb3oBanus 1 3Koa0orur/OUuCcTKa CTOYHBIX BOI.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUYUHN )

Tembl 10 KypcoBoMY NpoekTupoBaHuio "['y0okas ouucTKa TOPOACKUX CTOYHBIX BOA" pa3MeIleHbl 1o
anpecy DMOC Moodle (https://moodle.spbgasu.ru/mod/resource/view.php?id=99225)

KomrutekT 3aganuil 11 KypcoBOTO MPOEKTA COACPIKUT:

1. XapakrepucTtrka oObeKTa.

2. Pacxoj ropo/ICKUX CTOYHBIX BO/I.

3. CocTaB CTOYHEIX BOI,.

4. I'pyntsl Ha Tepputopun OC.

5. TeMmepaTypa CTOYHBIX BOJ.



6. TpeOoBaHMs K Ka4eCTBY BOJbI, COpPaChIBaEMOM B BOJIOEM.

7.5. Meroan4eckue MaTepualibl, OMPESSIONnIie MpoIeayphl OIICHUBAHUS 3HAHWM, YMEHHM, HABBIKOB U (MJIH)
OTIbITa MPO(ECCUOHANBHON eATEIbHOCTH, XapaKTepU3yIOLIUe 3Tanbl (OpMUPOBAHUS KOMIIETSHLINN

[Ipouenypa mnpoBeAEHUs NPOMEKYTOUYHOW ATTECTAUMM M TEKYLIEro KOHTPOJIS

yCIIEBAEMOCTH

perJIaMeHTHPYETCS JIOKATbHBIM HOPMaTHBHBIM aKTOM, ONPEACIISIONINM TOPSAA0K OpraHnu3alliyd U IPOBEICHUS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlluK 00YYarOIIUXCS.
[lpouenypa oueHuBaHus (OPMHUPOBAHMS KOMIIETCHIMI NPH MNPOBEJCHUU TEKYIIEro KOHTPOJIS
IpUBEAcHa B 1. 7.2.
TurnoBble KOHTPOJILHBIC 3aJJaHUS MM MHBIE MaTEPHAIIbl TEKYIIEro KOHTPOJIS IPUBEAEHHI B I1. 7.3.
[TpomexyTouHas arTecTalus Mo AUCHUILIMHE B 7 ceMecTpe MPOBOIUTCS B (hopMeE 3aueTa ¢ OLEHKOM.
3avet npoBoauTcs B hopme codecenoBaHusl.
[TpomerxyTouHas aTTecTanus Mo AUCHUILUIMHE B § ceMecTpe MPOBOAUTCS B (hopMe 3K3aMeHa.
B sx3aMeHannoHHBIN OMIIET BKIIFOUEHO J1BAa TEOPETUIECKUX BOIIPOCca. DK3aMeH
IPOBOJIUTCS B yCTHOU (opme. JlJisi MOATOTOBKY MO 3K3aMEHAITMOHHOMY OmiieTy oTBOAUTCS 40 MUHYT.

7.6. Kpurepuu ornieHuBaHus cOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAHUS

YPpoBEeHb OCBOCHHUS M OIICHKA

Onenka Onenka
«HEYJIOBJICTBOPUTEIb | «ymoBiaeTBOpUTeNbH | OneHka «xopomo» | OleHKa «OTINYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY
VYpoBeHb 0CBOEHUSI | YPOBEHb OCBOEHMsSI | YPOBEHb OCBOEHMSI | YPOBEHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI.
Kommerenium ge Kommerenun Kommerenun Kommnerenmn
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHMs OOHIMpPHBIE, 3HaHUA
YMEHHMS U HaBBIKU He | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. Y MEHHUSI | apryMEHTHUPOBaHHBIE,

c(hopMHUPOBaHbI

3HaHUW. Y MEHUs
(dbparmeHTapHbBI U
HOCST
PENPONYKTUBHBIN
XapaxkTep.
JleMoHCcTpHpYyeTCcs
HU3KHUU YPOBEHb
CaMOCTOATEIBHOCTH
[IPAKTHUYECKOTO
HaBBIKA.

HOCSIT
PETPOTYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aJ1aHHMN.
JleMoHCcTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHUE. Y MEHHUS
YCIIEITHO MPUMEHSIOTCS
K PELIEHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPUYECKHUX 3aIaHUM.
JemMoHCcTpUpyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO HAaBbIKA




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOSHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaia.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynHenunit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHJIapTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBITTOJTHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3a7jaHui, | JonyckaeT ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyLIaKIINUEe JOTUKY | TpH BeIMOJHeHUU | Jlomyckaer ommoku 3aJIaHu.
pelIeHus 3a1ay. 3a/laHUi, HAPYILIEHUs | TPHU BBITOJHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. HapylIarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUsS] | BBIMOJHEHUS 3aaHU.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlemaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneiTeIBacT peLICHUS 3a/1a4H.
3arpynHeHus pu | OOOCHOBBIBAET X0/
000CHOBaHUH penieHus 3a1a4 6e3
anropuT™Ma 3aTpyHECHUM.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yibrataM oOydeHus (3HAHUS, YMEHUS, BIIAJICHIC HABBIKAMU ).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYeCKOe H MaTepUATbHO-TEXHUUYecKoe ofecneyeHue U CIHUIINHBI (MOLYJIsl)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

. Komnuectso
No ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/o yue0HO-METOINYECKO JTUTEepaTyPhl HICMILT APOB/IICKTP
OHHBIH agpec DbC
OcHoBHas1 JIMTEpaTYpa
1 MumykoB b. T'., Urnatuux C. 0., Urnatuux B. C., OuncTka ropoackux 3BC
crounbix Boj, CII6., 2014
JIOMOJHUTEILHAS JUTEPATYPA
1 |[ConosneBa E. A., OuncTka CTOYHBIX BOJ OT a30Ta u ¢ocdopa, CII6., 2009 3BC
Conosbesa E. A., Mumykos b. I'., CoBepiieHCTBOBaHHE TEXHOJIOTHH YAAJICHUS OBC
2 |asora u pochopa B KOMIUIEKCE 110 OYMCTKE CTOYHBIX BOJI M 00paboTKe ocajka,
CII6., 2009
3 Boponos 1O. B., Boporos 1O. B., BogooTsenenne n ounctka CTOYHbIX BoJ, M.: OBC
ACB, 2009
4 Camoxun B.H., CrnpaBo4HHK NpOeKTHpOBIIKKA. KaHanmmsarus HaCeIeHHBIX 9bC
MecCT U poMblliieHHbIX npeanpustuii, M.: CTPOUN3JIAT, 1981




5 ConoeeBa E. A., MumykoB b. I'., OcobeHHOCTH pabOTBHl a’pPOTEHKOB M SEC
OTCTOMHHUKOB IpH yaaneHuu azora u dhocdopa, CII6., 2003

1 MumykoB b. I'., ConoBseBa E. A., ['mybokas ouncTka ropoJCKUX CTOYHBIX BOJI, SEC
CII6., 2014

OOyuaromuecs u3 yrciia HHBaIUA0B ¥ ynil ¢ OB3 o0ecrnieunBaroTCs MeYaTHBIMU | (HITH ) DJIEKTPOHHBIMEU
o0pa3oBaTeNbHBIMU pecypcamMu B popmax, aJaliTHPOBAHHBIX K OTPAHUYECHUSAM UX 3710POBbSL.

8.2. IlepedeHp pecypcoB HMH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT», He0OXOIUMBIX IS
OCBOCHHS JUCITUTUTHHBI (MOTYJIS)

HaumenoBanue pecypca cetu «HTepHeT» DJIEKTPOHHBIN aapec pecypca

[Mopran aucrannuonnoro ooyuenust CIIOI'ACY DHMOC Moodle

https://moodle.spbgasu.ru/course/view.p
(Kypc: BonoorBenenue u ouncTka cTouHbIX Boj. [IpenonaBarens:

HUrnaruuk C.10.) hp?id=2136
8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JAaHHBIX U WH()OPMAITMOHHBIX CIIPABOYHBIX CUCTEM
HaunmenoBanue DJIEKTPOHHBIN aJipec pecypca
https://www.spbgasu.ru/Univer
Oo6pasoBarenbhble nHTEpHET-pecypebl CITOIACY sitet/Biblioteka/Obrazovatelnye

~internet-resursy/

Enunplii  37€KTPOHHBIM  pecypc  yueOHO-METOIMYECKOH JHUTepaTyphl
CIIorACY

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

www.spbgasu.ru

Hayunas 3JIEKTPOHHAs
oubamnoreka ELIBRARY.RU
http://ntb.spbgasu.ru/irbisé4r_p
lus/

OnekTpoHHas oudimorexka Upouc 64

Cucrema aucraniuonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. IlepedyeHbp WHGOPMALMOHHBIX TEXHOJOTHH, HCIONb3YEeMBbIX INPH OCYLIECTBICHUHM OOpa30BaTEIbHOTO
nporecca IO JWCLHUIUIMHE, BKIKOYas II€peYeHb JMIIEH3MOHHOTO U CBOOOJHO pPAacHpOCTPaHIEMOTro
IPOTPaMMHOTr0 00ecrieueHHs

Crnioco6 pacripocTpaHeHus
HaunmenoBanue (JIMIIEH3MOHHOE MJIK  CBOOOJTHO
pacIpOCTPaAHIEMOE)

Horoop Ne 132009689201 ot
18.12.2020r IIporpammusbie
npoaykTsl MaiikpocodT, norosop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne 132009689201 ot
18.12.2020r [IporpammubIe
npoaykTel MaiikpocodTt, moroBop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiig": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Autodesk AutoCAD 2019/2020

ITrceMO 0 BO3MOKHOCTH O€CIUIaTHOM
3arpy3Ku o0pa3oBaTeNbHbBIX
JUICH3UN  MOJHO(QYHKITMOHATBLHBIX
BEpCU MPOrpaMMHBIX IPOJYKTOB
Autodesk ot 15.05.2012

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTTAHBI
CaenieHusi 00 OCHAIEHHOCTH Y4EOHBIX ayIMTOPUN U MOMENICHUI JUIsl CAaMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
IUIl CAMOCTOSITEIIbHON paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeAcTBaMu 00Y4CHUs

50. Vwuebnas mabGopatopusi OOIIEH SKOJIOTHH,
XUMHHU BOJIbI U TEXHOJIOTHU OYMCTKH CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. 16, 501,506

Huctunsatop;, BeitsokHON mikad; BeiTsoxHON mIKad;
XnanorepmocTar; Xnagorepmoctar;  Mukpockon 1-
20; Xumudeckas mocyna;

DNeKTpOoIUIuTKa  KBapl;  AHaJIM3aTOp  KHUAKOCTH
«®Dmoopar-02-3M» ¢ NpUCTaBKON Al ONpeesICHHs
XIIK; IMopratusHseiii Typouaumerp HACH mon. 2100P;
Qnokynsarop 113-0244 mectumectHslii; Konopumerp
K®K-3; ITpubop BakyymMHOTr0 (pUIBTPOBAHUS;

Crenn nabGopatopusbiii; Tepmopeaktop; Llentpudyra
nactonpHas OITH-8; Becsl 1aboparopusie GX-400; pH-
Merp  kapMmanHbelii  pHep2  ¢dupmer HANNA;
OunbTpanioHHass  KoJioHKa; Onekrporeub SNOL,;
OnpiTHas ycTaHOBKAa 10 MMIIEJUIEpHOW (proTanuu;
MarnuthHbie memanku; Becst BJITO-1100; CymnibHbii
mkag CNOL; pH-metp 98127; AxBaguctumisitop [13-
10; Crena:  I'magpaBaumueckuit  jotok;  Crenn:
I'unpaBnuueckue comportusienus; Crena: Mcredenue
KHUJKOCTU 4epe3 OTBEPCTHUS U HACATKU

Crenn: Hacocuwsie  ycranoBku; IlorpyxHoit Hacoc
«I'pynndoc»; Taxomerp; Jlo3arop NHUIETOYHBIH;
Kapmannsnii pH-metp HI 98103

AHnanuszatop pactBopeHHoro kucinopoga MAPK-3023;
Cnexrpodoromerp I[19-5400BU; pH-metrp  98127;
Muxkpockon 1-20.

50. Ilomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomemienue 17151 CaMOCTOATEIBHOM PAOOTHI (YU TATBHBIH
3an Oubnuoteku, aya. 217): I11IK-23 wr., B T.4. 1 mr.- [1K
s gun ¢ OB3  (cuctemHblii  O7I0K, MOHHTOD,
KJIaBUATypa, MBIIb) C TOAKIIOYEHHEM K CETH
«HTEepHET» U OOecreueHnueM JI0CTyNa B DJIEKTPOHHYIO
nHpopMannoHHo-o06pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

50. VYyeOHblE ayAUTOPHUH
JEKIIMOHHBIX 3aHATHH

JUIA IMPOBCACHUA

VYuebHas ayauTopuss JUISL TPOBEAEHUS  3aHATUH
JIEKUMOHHOTO THUMA, KOMIUIEKT MYJIbTUMEIUNHOTO
000pyI0BaHUs (mepcoHaNbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TMPOEKTOP, IKpaH, ayJuo-CUCTEMA),
JI0CKa,  JKpaH, KOMIUIEKT  ydeOHOWl  melenn,
noakmoueHue k kommbroTepHoit cetu CIIGIACY,

BbIX0a B MIHTEpHET




50. VYuebuble aymuropun ans  nposeneHus|Komruiekrt MYJIbTUMEIUHHOTO 000pyI0BaHUS
MPAKTUYECKHUX 3aHATHH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUNHBINA
NPOCKTHPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadoT),|TPOEKTOP, IKpaH, ayAHO-CUCTEMA), JOCKA, KOMILJICKT
TPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAUUH,|yueOHOM MeOenH, NOIKII0YeHHE K KOMIbIOTEPHOU ceTH
TEKYIIETro KOHTPOJIs U mpoMexxyTounoii arrectaruu|CII6IACY, Beixon B MHTEpHET

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieUabHbIE YCIOBUS JUIs TIOJTyYeHUs] 00pa3oBaHMsl B
COOTBETCTBUH € TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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