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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

lenp oOCBOCHUS AWCHMILIMHBI - HAYYUTh OyIyImIUX OakajgaBpOB IO HAMPABICHHUIO TTOATOTOBKHU
“CrpourensctBo” 1o mpodmiro BomocHabxxkeHne ¥ BOAOOTBEACHHE TEOPETHYECKHMM OCHOBAM U YMEHHIO
CaMOCTOSITEJIbHO KOHCTPYUPOBATh OTIEIbHBIE A3JEMEHThl M NPOEKTHPOBATH BECh KOMILUIEKC COOPYXEHUMU
CUCTEM BOJIOOTBEJICHUS] HACEJIICHHBIX MECT Ha 0a3e COBPEMEHHBIX JIOCTHKEHUN OTEUYECTBEHHOU M 3apyOeKHOMN
HAyKHU U TEXHHUKH B 3TOH 00J1acTH.

3aayaMy OCBOCHHMSI TUCHUIUIMHBI SIBISIFOTCSI OJHOBPEMEHHO C M3YUYE€HUEM TEOPETUUYECKUX BOIPOCOB,
U3Y4YE€HHE METOJIOB pPEIICHHUS KOHKPETHBIX 33/Jad WHXKEHEPHOM NpPaKTHUKH B O0JIACTH MPOEKTUPOBAHUS,
CTPOUTENILCTBA U DKCIUTyaTallud CUCTEM BOJIOOTBEICHHUSI.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynabTaThl O0y4eHUS 1O
JTUCIUILINHE, 00eCeUunBaloIIne TOCTIKEHNE
MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT

IIK-1 Cnocoben
BBIITIOJIHATH pa6OTI>I 110
MPOSKTUPOBAHHUIO CHCTEM
(coopysxeHuin)
BOJIOCHA0KCHUS U
BOJIOOTBE/ICHHS

[1K-1.1 Pa3zpabatsiBaet
BapHAHTHI TIPOCKTHBIX
pELICHUI CUCTEMBI
(coopyxeHust) BOAOCHA0KEHUS
(BomoOTBECHUS) HA
OCHOBaHUU IIPEJICTaBIECHHBIX
UCXOJHBIX TAHHBIX U
pe3yJIbTaTOB U3BICKAHUI

3HaeT

OCHOBBI IIPOEKTUPOBAHUSA COOpYKECHHI
OYHCTKHU F'OPOJCKUX CTOYHBIX BOJ

yMeer

IIPOEKTUPOBATh COOPYKEHHUS OYHCTKHU
TOPOJCKUX CTOYHBIX BOJ

BJaJeeT

HaBBIKOM  INPOEKTHPOBAaHUSA  COOPYKEHUU

OYUCTKHU I'OPOACKUX CTOYHBIX BOJI

IIK-2 Cnocoben
BBIIOJIHATH 000CHOBAHUE
IIPOEKTHBIX PEIICHUN
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KECHUS H
BOJIOOTBEICHUS

[1K-2.1 ITpumenser
pEKOMEHAMN HOPMAaTHBHO-
TEXHUYECKUX U HOPMATHUBHO-
METOJMYECKHX JTOKYMEHTOB
JUTSL BBITIOJTHEHHS PAacUeTOB,
ornpezeneHus
TEXHOJIOTHYECKUX MapaMeTPOB
¥ KOHCTPYKTHBHBIX PEIICHUN
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS

3HaeT
HOPMAaTUBHBIC AOKYMCHTBI,
perilaMeHTHPYIOIINE pa3paboTKy COOpPYKEHHI
OYHCTKHU I'OPOJACKHUX CTOYHBIX BOJ

ymeet
MMOJIb30BAaTbCd HOPMATHUBHBIMH JJOKYMCHTAaMH,
peraaMeHTUPYIOIUMU pa3paboTKy
COOPY)KGHI/H)'I OYHCTKHU I'OPOJACKHX CTOYHBIX BOJ
BJajIeeT

HaBBIKOM HCII0JIBb30BaHUA HOPMAaTUBHBIX

JIOKYMEHTOB, PETIAMEHTUPYIOLIUX pa3paboTKy
COOPYKEHHI OYNCTKH TOPOACKUX CTOYHBIX BOJL

IIK-2 Cnocoben
BBIIOJIHATE 000CHOBAaHUE
IIPOEKTHBIX PEIICHUM
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KEHHUSA U
BOJIOOTBEICHUS

[1K-2.2 BeInonHseT pacueTsl
JUTsl 000CHOBAHUS MPOEKTHBIX
pereHuit

3HaeT

METOJIMKH pacyeTa COOPYXEHHH OYHUCTKU
TOPOJCKUX CTOYHBIX BOJ]

yMmeer

M0JIb30BaThCA METOJIMKAMHU pacuera
COOPYXEHHI OUYHNCTKU TOPOICKUX CTOYHBIX BOJI
BJaJeeT

HABBIKOM MCIIOJb30BAaHUSI METOJUK pacdera
COOPYXEHHI OUNCTKU TOPOICKUX CTOYHBIX BOJI




[TK-3 Cnocoben
pa3pabaThiBaTh
TEXHOJIOTHIO

(G YHKIIMOHUPOBAHUS
cucTeM (COOpYKEHH )
BOJIOCHAOXKEHUSA U
BOJIOOTBE/ICHUS

I1K-3.1 OcymecTBiser BIOOP
TEXHOJIOTUH U PacyeT
OCHOBHBIX TEXHOJIOTUIECKUX
napamMeTpoB padOTHI CUCTEM
(coopyxeHuit) BOJIOCHA0KEHUS
¥ BOJIOOTBEICHHS

3HAEeT

OCHOBBI ~ TNPOIIECCOB  OYUCTKH  TOPOJCKHX
CTOYHBIX BOJI

yMmeeTr

pa3zpabaThIBaTh TEXHOJIOTHIO OYHCTKHU
TOPOACKHX CTOYHBIX BO/T

BJIAJIeeT

HaBBIKOM pa3pa60T1<H TCXHOJIOTMHN OYHMCTKH
TOPOACKHX CTOYHBIX BOJ

IT1K-3 Criocoben
pa3palaTbIBaTh
TEXHOJIOTHIO

(b YHKITMOHUPOBAHHUS
cucteM (COOpYKEHHM )
BOJIOCHAOXKEHUSA U
BOJIOOTBEJICHHS

IT1K-3.2 OcyiecTBisieT pacyer
U BBIOOP KOHCTPYKTHUBHBIX
pa3MepoB COOPYKEHUH C
YU4ETOM pacyeTHBIX apaMeTpOB
U TpeOOBaHMI TEXHUYECKOTO
3aJlaHus

3HaeT

METOJUKA pacueTa U  KOHCTPYHUPOBaHUS
COOPYKEHHM OUYMCTKU TOPOJICKMX CTOUYHBIX BOJI
ymeer

UCIIOJIb30BaTh METOJIUKY pacuera u
KOHCTPYMPOBAHHUS ~ COOPY)KEHHUH  OUUCTKHU
TOPOJICKUX CTOYHBIX BOJT

BJIajJieeT

HABBIKOM HCIIOJIb30BaHUSI METOJUK pacueTa u
KOHCTPYMPOBAHHUS  COOPY)KEHHUH  OUUCTKHU

TOPOACKHX CTOYHBIX BOJ

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMBbI

Jannas qucuuruinHa (Moayiib) BkiroueHa B biok «/lucuumnune, moaynu» b1.B.14 ocHoBHOM
npodeccuonansHOM 00pa3zoBaTesbHOM mporpammbl 08.03.01 CTpoUTEIBCTBO M OTHOCUTCS K YaCTH,
dbopMupyeMoil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHUA Y4eOHOTO IJIaHa.

Ne
/o

[IpeniecTByroUE TUCIUTIIMHbBI

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIINHN

1 |Dkomorus

OIIK-1.10, YK-8.1

2 |[MexaHuka XKUIKOCTH U ra3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

3 OCHOBEI BO)IOCHa6)K€HI/I${ 1 BOJOOTBCICHUA

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OI1K-4.2

4 |T'uapobuonorus (XUMHs BOJbI U MUKPOOUOIIOTHS)

I1K-2.2, T1K-3.1




OKoJ0rusa
3HaTh: OCHOBBI B3aUMOCHCTBHUS MEKIY )KUBBIMUA OpPTraHU3MaMH U CPEeION UX OOUTaHUS

YMeTb: MPOU3BOIUTH OLIEHKY Ha SKOJIOTHIO OKPY’KAIOIIeH Cpeibl pa3MeIieHus: 00beKTOB
UH)KEHEPHOU HHPPACTPYKTYPbI

BrnageTs: HaBBIKOM OLIEHKH Ha KOJIOTHUIO OKPYXAIOLIEH cpe/ibl pa3MeleHus: 00BbEKTOB HHKEHEPHOM
UHGPACTPYKTYPHI
MexaHuKa KUIKOCTH U Ta3a

3HaTh:
3aKOHBI U 3aBUCUMOCTH, OIIKUCBIBAKOIIIHEC Hpoueccm IIOKOS U IBUKCHUA KUIKOCTHU

VYMeTs:

MOJIb30BATHCS 3aKOHAMHU U 3aBUCUMOCTSAMH, OMTMCHIBAIOIIUMU MPOIIECCHI MOKOS IBUKEHUS KUJIKOCTH
JUTSL peIlIeHUs PUKIIATHBIX 3a/1a4

Bnaners:

HaBBbIKaMH MCIIOJIb30BAaHUS 3aKOHOB M 3aBUCUMOCTEM, OMMCHIBAIOIIMX MPOIIECCHI TOKOS U JIBUKEHUS
JKUJIKOCTH JUIsl pEIICHUs TPUKIIQJIHBIX 3a/1a4

OCHOBBI BOJOCHA0XEHUS U BOJOOTBEICHHUS

3HaTh:

OCHOBBI OUMCTKHU CTOYHBIX BOJI, IEPEUCHD MMOKA3ATEJICH KaueCTBa BOJIBI B BOJIOEMAX - MPUEMHUKAX

OYHIIICHHBIX CTOYHBIX BOJ

YMeTs:
OTIPEEIISATh COCTAB OUMCTHBIX COOPY)KEHUM I TOCTHKEHHS TpedyeMoro 3pdexTa OYuCTKU

Bnaners:
HaBBIKOM OIPEJIETIEHNSI COCTaBa COOPYKEHUH JJIsl JOCTHXKEHUs TpeOyemoro 3¢ (deKTa 0OunCTKU

I'mapobuonorus (XMMuUs BOJIbI U MUKPOOUOJIOTHS)
3HaTh: OCHOBBI MPOIIECCOB OYUCTKH BOBI
YMeTb: BEIOMpaTh HEOOXOJUMBIE ITPOLIECCHI OUUCTKU BOJIBI ISl pa3pabOTKH TEXHOJIOTUH

Bnaners: HaBBIKOM BLI60pa mponeccoB OYUCTKU BOIABI AJIA p3.3pa6OTKI/I TCXHOJIOTHH

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyrouire qUCHUTIINHBI
/T JIOCTHKCHHST KOMITETEHIIUN
1 |PexoHCTpyKIHS CUCTEM BOJAOCHA0XKEHUS U BOJOOTBEICHUS [1K-4.1, TIK-4.2, T1IK-4.3, [1K-4.4

2 | CTpoHuTEensCTBO CUCTEM BOJIOCHAOKEHUS M BOJOOTBEACHHUS [1K-4.1, [1K-4.2, [1K-4.3, [IK-4.4




4. O0beM TUCUMIIIMHBI (MOXYJIS]) B 3a4€THBIX eIUHUIAX ¢ YKAa3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
Hacos IIOATIOTOBK 7
y
KonTakTHas padora 64 64
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
Jlaboparopusie 3austus (JIad) 16 16 16
[Ipaktuueckue 3ausatus (IIp) 16 16 16
HMnast koHTaKTHasi pa60oTa, B TOM YHCJIe: 1,5 1,5
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy), 1 1

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OIIEHKOM; 3aluTa KypcoBOi paboThI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHasd paGOTa Ha aTTeCTalluIo B CCCCHIO

0,25 0,25
(KoHCYyNbTaLUA TIEpeI SK3aMEHOM H clladya
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositesibHast padota (CP) 51,75 51,75
O061as TPy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacel:| 144 144

3aYeTHbIE eIMHHILI: 4 4




5. Conepxkanue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 pa3jaesiaM (TeMaM) ¢ YKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl qUCHUIUINHEI

Cemectp

KonTakTtHas pabota (110 yaeOHBIM

3aHATHSIM), Yac.

JCKIHH

113

JIP

U3 HUX
Ha
BCEro
YECKYIO
HOJro-
TOBKY

HIPaKTH-

BCEro

13 HUX

Ha

HIPaKTH-

YECKYIO
HOJro-
TOBKY

BCEro

13 HUX
Ha

YECKYIO
HOJro-
TOBKY

HIPaKTH-

CP

Bcero,
qac.

Kon
HHIAKATOpa
JOCTHIKEHHS

KOMIIETEHI]
347}

1 pazgen. O4ncTKa CTOYHBIX
BOJI

1.1.

CocTaB CTOYHBIX BOI,.

I1K-1.1,
[1K-2.1,
[1K-2.2,
[1K-3.1,
I1K-3.2

1.2.

CBOMCTBa CTOYHBIX BOJ.

I1K-1.1,
[1K-2.1,
I1K-2.2,
I1K-3.1,
I1K-3.2

1.3.

HeoOxoaumast crernesn
OYUCTKMU.

10

I1K-1.1,
[1K-2.1,
I1K-2.2,
I1K-3.1,
I1K-3.2

1.4.

MCTOJII)I U CXE€MbI OUHUCTKH
CTOYHBIX BO/.

0,5

0,5

9,5

I1K-1.1,
I1K-2.1,
I1K-2.2,
I1K-3.1,
I1K-3.2

1.5.

Mexanunueckas ouncTKa
CTOYHBIX BOJI.

4,5

10

20,5

I1K-1.1,
I1K-2.1,
I1K-2.2,
I1K-3.1,
I1K-3.2

1.6.

buonoruueckas ouncrka
CTOYHBIX BOJI.

115

7,5

7,5

10

35

IK-1.1,
[1K-2.1,
[1K-2.2,
[1K-3.1,
[1K-3.2

1.7.

O0paboTka 0CaIKOB CTOYHBIX
BO/I.

11,7

25,75

IK-1.1,
[1K-2.1,
[1K-2.2,
[1K-3.1,
[1K-3.2

2 paznen. MHas KoHTaKTHas
paborta




IK-1.1,
IK-2.1,
2.1. | Unas xoHTakTHas paboTa 7 1,25 [1IK-2.2,
IK-3.1,
[1K-3.2
3. |3 pa3gen. Kontposb
IK-1.1,
IK-2.1,
3.1. [ Ok3amen 7 27 [1K-2.2,
IK-3.1,
I1K-3.2
5.1. JIexuuu
Ne | HammeHnoBanue pazaena N
. HanmeHnoBaHMe 1 KpaTKOE COJEPIKaHKUE JISKITUI
pasn 1 TEMBbI JICKITUH
CocTaB CTOYHBIX BOJI
1 C [TokazaTenu coctaBa cTouHbIX BoA. Kimaccudukaims 3arpsi3HeHUid 1Mo
OCTaB CTOHHBIX BOA. | hazopo-mucriepcHOMY cOCTaBy. bakTepnanbHOe 3arpsa3HEHHE CTOYHBIX
BOJI.
CBolicTBa CTOYHBIX BOJI.
Xumudeckast u ouosornyeckasi morpeoHocts B kuciopoae (XIIK u BITK).
CBs13b CylIecTBa MOKa3aTelNel ¢ MpoleccaMu 3arps3HeHHs 1
2 | CeoiicTBa cToOUHBIX BOJ. | CaMOOYHMILEHUS BOA0EMOB. HOpMEI ynenpHOro copoca 3arpsa3HeHui
AQHTPOIIOTEHHOTO M TEXHOTC€HHOT'O MPOUCXO0XKAeHUs. OmnpeaeieHne
KOHIICHTpAIlUX CTOYHBIX BOJI. COOTHOIIICHHE TTOKa3aTeNIe cocTaBa
CTOYHBIX BOJI.
Heo6 HeobOxoaumas cTerneHb OYHCTKHY.
3 COOXOMNMA CTCNCHE | 331y g3peHMe U caMOOYHILEHUE BOJOeMOB. OXpaHa BOIOEMOB OT
OHHCTKA. 3arpsi3HeHus. HeoOxoanmas cTeneHb OYUCTKHY.
Heo XapakTepUCTUKH MTOBEPXHOCTHBIX BOJIOUCTOYHHKOB.
3 COOXONMMMA CTCNCHE | % anakTeprcTHKA TOBEPXHOCTHBIX BOJOMCTOUYHHKOB, UX KIacCH(MUKAIHS
OHHCTKH. 0 TUAPOXUMUICCKOMY U TUAPOOHOTIOTHISCKOMY PEKUMY.
[TpaBwita oXpaHbl TOBEPXHOCTHBIX BOJIOMCTOYHHKOB.
3 Heo6xoauMas crenens |lIpaBuia OXpaHbl BOJOEMOB OT 3arpsA3HEHUs. DBTPOPUKALMS B BOJHBIX
OUYUCTKH. o0bekTax. CMeleHne CTOYHBIX BOJI IPH CITYCKE UX B PEKH, 03epa,
BOJIOXPaHUJIHIIIA.
M MeTo/Ibl ¥ CXEMBI OYUCTKH CTOYHBIX BOJI.
4 CTONBI M CXCMBI Metoapl MexaHUYECKOH, HU3UKO-XUMHYECKOM, OMOJIOTHUYECKON U
OHUHCTKH CTOUHBIX BOA. | 11vG0K0ii OUMCTKM CTOYHBIX BOJIL.
M MeToIbI ¥ CXEMBI OYMCTKU CTOYHBIX BOJI.
4 CTOJBL 1 CXEMBI CxeMbl OYHUCTHBIX cTaHIi. OCHOBBI METOJIOB OYMCTKH BOJ, X
OYIMCTKH CTOIHBIX BOJ. 3¢ PeKTUBHOCTD, 00JIACTh TPUMEHEHHS.
M MeTtoib1 06pabOTKH OCa/iKa CTOYHBIX BOJ.
4 CTOZBL 1 CXCMBI MerTtonbl 06e3BpekruBanus, 00e33apaKuBaHus, 00€3BOKUBAHUS, CYIIIKH,
OYNCTKH CTOYHBIX BOX. | nyygynarun ¥ yTHITM3AIHH OCAIKOB CTOUHBIX BOJ.
MexaHn4ecKast OYMCTKA CTOYHBIX BOJI.
5 MexaHuueckas OUMCTKa | XapPaKTEpUCTHKA MPOIIECCOB MPOIISKUBAHUS U CEMapallii CTOKOB.
CTOYHBIX BOJI. Pemetku, 1poOuiku, pemeTku-apoomiku. Pacyer permierox,
3 PeKTUBHOCTH paboThl. JINKBUAAIUS OTOPOCOB.
MexaHn4ecKast OYMCTKA CTOYHBIX BOJI.
5 Mexannueckas ounctka | [leckonoBku. [1eckoI0BKY rOpU30HTANBHEIE C IPSIMOIUHEHHBIM U
CTOYHBIX BO/I. KpPYTOBBIM JBUXCHHEM BObI. PacdeTr meckonoBoK, 3pPeKTUBHOCTD




paboTHI.
ITeckonoBku a’pupyembie. KOHCTpyKIIMK U pacuer.

Mexannueckas ouMcTKa
CTOYHBIX BOJI.

MexaHndeckass O9MCTKAa CTOYHBIX BOI.
BepTI/IKaJ'IBHble 1 TaHTCHIHUAJIbHBIC IICCKOJIOBKH. IleckoBrie IJIOIMAaAKH U1
IIECKOBBIC 6YHKepI)I. OTMBIBKA TIECKa OT OpPraHu4€CKUux 3&Fp$l3H€HHfI.

Mexanuueckas ouMcTKa
CTOYHBIX BOJI.

MexaHndeckas OYMCTKA CTOYHBIX BOA.
Kuneruka OCaAXIACHU B3BCHICHHBIX BCIIICCTB B CTOYHBIX BOJAX.
AFJ'IOMepaI_II/IH B3BCHICHHBIX BCHIECTB, OLCHKA CTCIICHU arjioMepamnuu.

Mexanuueckas ouMcTKa
CTOYHBIX BOJI.

MexaHnuecKasi O4MCTKA CTOYHBIX BO/I.

['opu3oHTaIBHBIC OTCTOMHHUKY, IPUHITUITEI KOHCTPYUPOBAHMS, pacuer,
s dexkTuBHOCTL paboThl. KoadduimeHT 00beMHOT0 UCTIONB30BaAHUS
OTCTOMHUKOB.

Mexanuueckas ounMcTKa
CTOYHBIX BOJI.

MexaHHuecKasi O4YMCTKA CTOYHBIX BOJI.
PannanbHbIe OTCTOMHUKY, PUHIIAITEI KOHCTPYUPOBAHHMSI, PAcyUeT,
3¢ PeKTUBHOCTH pabOTHI.

Mexanudeckas OUnucTKa
CTOYHBIX BOJ.

Mexannueckas O4MCTKA CTOYHBIX BOI.
ToOHKOCIIONHBIE OTCTOMHUKH.

Mexanuueckas ouncTKa
CTOYHBIX BOJI.

MexaHnuecKasi OYMCTKA CTOYHBIX BO/I.
BeprukanbHble OTCTOMHUKH, TIPUHIIMITEI KOHCTPYUPOBAHUS, pacyer,
3¢ PeKTUBHOCTH pabOTHI.

Mexanudeckas OUnucTKa
CTOYHBIX BOJ.

MexaHndeckast O9MCTKa CTOYHBIX BOI.
Ocsernurenu. OCBETIUTENN C €CTECTBEHHOU aspauueid. KoHcTpykius u
pacyer OCBETJIMTENEH.

Bbuosornueckas ouncTka
CTOYHBIX BOJI.

buonornyeckass O4MCTKA CTOYHBIX BOJ.

buonoruueckas o4ncTKa CTOYHBIX BOJI B €CTECTBEHHBIX yCiI0BUsAX. OO0miue
IIPUHUUIIBI IPOAYKIIMHU U IECTPYKLUN OPraHUYECKUX BEIECTB B IIPUPOJIE.
XapakTepuCTUKa MPUPOIHBIX TTOYBEHHBIX M BOAHBIX OMOIIeH030B. [Toms
OpOILIEHUS, OIS PUIBTPALIUH.

buonorunueckas ouncrka
CTOYHBIX BOJI.

buonoruyeckas o4MCTKa CTOYHBIX BOJI.

OuncTKa CTOUHBIX BOJ Ha Ouonorndyeckux puiabrpax. OOIIMe TPUHIHITBI
o6uodunbTpanuu. TexHomorus padboThl, KOHCTpYKIKUU. O01acTh
NPUMEHEHHUS.

buonorunyeckad ouncrka
CTOYHBIX BOJI.

bronoruueckas ouncTKa CTOYHBIX BOI.

OuncTka CTOYHBIX BOJ B a3poTeHKax. OO1ue MPUHIUIIBI U3BATUS U
OKHCIICHUS 3arpsA3HEHUH B a3pOTEHKAX. AKTUBHBIM WJI U €T0 CBOMCTBA.
@®axTophl, BAUSIOLUIUE HA X0 OUYUCTKH, MapameTpsl npouecca. Cxemsl
paboThl a9POTEHKOB.

buonoruyeckad ouncrka
CTOYHBIX BOJI.

buonorndyeckas 04nCTKa CTOYHBIX BOJI.
ABpOTCHKI/I'CMeCI/ITeHI/I " aOPOTCHKU-BBITCCHUTCIIN. ABPOTGHKI/I C
pereueparopamMu 1 0e3 HUX.

buonoruueckas ouncrka
CTOYHBIX BOJI.

buonornueckas ouncTka CTOYHBIX BOJ.

['mybGoxast ouncTKa CTOYHBIX BoJI. Kimaccuduxariysi METOI0B JOOUYHUCTKH
CTOYHBIX BOJI OT B3BEIICHHBIX BEIIECTB, PACTBOPEHHBIX OPraHUYECKUX
coenuHeHUH, a3ota, pochopa. Asporerku no cxeme JIDHUDO. Turmsr
a’paTOPOB OTEYECTBEHHOTO U 3apPYOEKHOTO MPOU3BO/ICTBA.
Knaccudukanus u cucremMatusaius adpaimoHHOT0 000PYI0BaHHUS.

buonormnyeckag ouucrka
CTOYHBIX BOJI.

buonoruueckas ouncTKa CTOYHBIX BOJI.
BTOpI/I‘{HOC OTCTaWBaHHE CTOYHBIX BOJ. THIIBI BTOPHUYHBIX OTCTOMHHUKOB B
HUX KOHCTPYKTHBHBIC 0COOEHHOCTH.

buonoruueckas ouncrka
CTOYHBIX BOJI.

buonoruyeckas o4uncTKa CTOYHBIX BOJI.
I[CSI/IH(I)CKI_[I/I}I CTOYHBIX BOA. MeTo bl 066338.pa)KI/IBaHI/I$I CTOYHBIX BOI.




O0paboTka ocajKoB
CTOYHBIX BO.

O6paboTKa 0CaAKOB CTOYHBIX BOJI.
O06e3BpeKrMBaHNE 0CATKOB CTOYHBIX BOA. COCTaB M CBOMCTBA OCAJIKOB
CTOYHBIX BOJI. MeTo1bl 00€3BPEKUBAHUS OCAIKOB.

O0paboTka ocajKoB
CTOYHBIX BOJ.

O0paboTka 0CaJIKOB CTOYHBIX BOJI.

[TonroroBka ocaakoB k 06e3BoxkHBaHN0. CBOMCTBA 0CA/IKOB,
XapaKTePU3YIOIIHUE CIOCOOHOCTh UX K Biarootnadye. CrocoObl yrydineHus
BJIarOOTJA4YM OCAJIKOB. Y IUIOTHEHHE OCA/IKOB.

O6paboTka ocagaKoB
CTOYHBIX BOJI.

O6paboTka 0CaAKOB CTOYHBIX BOJI.

O0e3BOKMBaHHE 0CAJIKOB Ha (GHIIbT-TIpeccax. OOIIre MPUHITUITBI
yIJICHUS BOJIBI 3 OCAJKOB (PMIIBTPOBAHUEM U OTXKUMOM. DUIBTP-
MPeCChl, MPUHII JeicTBUs. [TapameTpbl paboThl. CXeMbl 00€3BOKHBAHHS
Ha QUIBTP-TIPeccax ChIPhIX U COPOIKEHHBIX OCATKOB. Y CTPOMCTBO (BUIBTP-
IIPECCOB.

O0paboTka 0caJKoB
CTOYHBIX BOJ.

O6paboTka 0CaAKOB CTOYHBIX BOJI.

O0e3BOKMBAaHKME OCAJIKOB Ha IICHTPU(DYTrax u cernaparopax.
O0e3B0OKMBAHHUE OCAJIKOB B I0JIC IICHTPOOEIKHBIX CHJI. [IpIMOTOUYHBIC 1
MPOTHUBOTOYHBIE IICHTPU(DYTH OCAJUTEIILHOTO TUIIA CO ITHEKOBOM
BBITPY3KO# ocanka. [Tlapamerpsl paboThl, 3pPEKTHBHOCTD TPUMEHECHHUSI.
YcrpoiictBo nenTpudyr. Cxema y3noB HeHTpUGYTUPOBAHUS OCAIKOB U
M30BLITOYHOrO AKTHBHOI'O HJIA.

O6paboTka ocaaKkoB
CTOYHBIX BOJ.

O6paboTKa 0CaaKOB CTOYHBIX BOJI.

Cymika, c)xUranve 1 UCroyib3oBaHue ocagkoB. O0e3BOKMBAHKE U CYIITKA
0CaJKOB Ha WJIOBBIX IUIomaAkax. Ilmomnaaky Ha ECTECTBEHHOM U
HCKYCCTBEHHOM OCHOBAHUH, IUIOMIA]IKU C OTBEICHUEM WJIOBOW BOJIBI,
TUTIOIIAAKU-YIUTOTHUTENU. bapabanbl. CynIiiKu a3poIMHAMUYECKOTO THITA
- IPSIMOTOYHBIE, CTpYyHHbIe. CKUraHue 0caJKoB. TUIIBI MTEYeid,
CKJIaJIMPOBAHKE U XPAaHEHHUE 30JIbI U IJIAKOB. VICIONb30BaHE OCAIKOB.
[ToaroroBka ocasikoB K BHECEHHUIO B MO4BY. O0e33apaskiBaHNe OCAIKOB.
Cxembl pabOTHI WIOBBIX IUIOMIAIOK PA3IUYHOTO TUMA. Y CTPOHCTBO
cyuriok. O4ncTka OTXOASIINX Ta30B. Y CTPOMCTBO Meuei, O4MCTKa ra3oB.

5.2. IlpakTuyeckue 3aHsATHS

HaunmenoBanue pasaciia

Ne .
ag| 1 TEMBI IAKTHHUCCKHX HauMeHoBaHMe ¥ cOfiepKaHUE TPAKTUYECKUX 3aHATHIA
P 3aHATHI
HeoOxonuMmas cTeneHb OUUCTKH.
3 | Heobxomumas cTenend |\fareyvariueckas HHTEpIpPETALNS TPOLECCOB TOTPEOICHUS H
OHCTKH. pacTBOpEHHs KUCIOPO/a, SBTPOPUKALIHH.
Heo6 HeoOxonuMmas cTeneHb OUUCTKH.
3 coOXOAMMAZ CTCNCHE | Openenenne HEOOXOMMMOI CTETIEHH OYHCTKH CTOYHEIX BOJ 10
OFHCTKA. KOHCEpPBaTHBHBIM U HEKOHCEPBATUBHBIM TIPUMECSM.
Heot Heo6xoauMasi CTeNeHb OYMCTKH.
3 COOXOMMMAT CTCNCHE | Pl3vyenye ycoBHil BRITYCKA CTOYHBIX BOJ B BOJOEMbI P IEPMAHEHTHOM
OHHCTKA. 3arpsA3HEHNM UX BO BPEMEHH.
Heo6xoauMasi CTeNeHb OYMCTKH.
5 | Heobxommmas crenens Pa3paboTka HOPMaTHBOB KaueCTBa OYHMIIEHHOM BOJIBI IPU IPYIIIIOBOM
OUMCTKH. BOJIONONB30BaHUH. M3ydeHne TOKyMEHTOB Ha Pa3pelieHHe 110
BOJIONOIE30BAHUIO.
4 MeToms! i cxeMbl | METOJIBI M CXEMbI OYMCTKH CTOYHBIX BOJI.
OYMCTKH CTOUHBIX Boj. | I3yYEHHE CXeM OYMCTHBIX CTAHIMH TOPOICKON KaHATH3ALHHN.
5 Mexaanueckass OUNUCTKAa MexaHn4decKkasi O4MCTKa CTOYHBIX BOJI.

CTOYHBIX BO/I.

OmnpeneneHue pacxoA0B U COCTaBa CTOYHBIX BOJI.

Mexanudueckas OUMCTKA

Mexanandeckass O9MCTKA CTOUYHBIX BOA.




CTOYHBIX BOJ.

PacueT pemreTok SKCKaIaTOpHOTO TUTIA.

Mexanudueckas OUUCTKA
CTOYHBIX BOJI.

MexaHuueckas OUMCTKA CTOYHBIX BOJI.
Pacuet aspupyembIx ECKOJIOBOK.

MexaHndeckas O9HCTKa
CTOYHBIX BOJ.

MexaHndeckass OYMCTKa CTOYHBIX BOI.
Pacuer MCPBUYHBIX paJIHAJIbHBIX OTCTOMHMKOB.

buosornueckas ouncTka
CTOYHBIX BOJI.

buonoruueckas ouncTKa CTOYHBIX BO/I.
Pacuer u npoextupoBanue nosuei GuIbTpau, OpOIICHHUS,
Ouonoruueckux npyaoB. CucteMbl OpolIeHHs U cOopa IPEHaKHBIX BOJ.

buosornueckas ouncTka
CTOYHBIX BOJI.

buonornyeckas O4MCTKAa CTOYHBIX BOJI.
PacueT 1 mpoeKTHpOBaHNE KaeIbHBIX U BEICOKOHATPYKACMbIX
OMOpUIBTPOB.

buonornyeckas ouncTka
CTOYHBIX BOJ.

buonoruyeckast ouMcTKa CTOUHBIX BOJ.
Jlo3upyroiye 1 OpoCUTEIbHBIE YCTPONUCTBA, UX KOHCTPYKLIUU U pacyerT.

buonornyeckas ouncTka
CTOYHBIX BOJ.

buonoruueckas ouncTKa CTOYHBIX BO/I.
Pacuer a’spoTeHKOB 0€3 pereHepaTopoB U ¢ pereHepaTopaMu.

Bbuosornueckas ouncTka
CTOYHBIX BOJI.

Buosornueckast OUNCTKA CTOYHBIX BO/I.
Pacuer 301 6uo00ka o cxeme JIDHUDO. Onpenenenue
KOHCTPYKTUBHBIX Pa3MepoB.

Bbuosornueckas ouncTka
CTOYHBIX BOJI.

Bronornyeckas O4nCcTKa CTOYHBIX BOJI.
PacueT u mon6op a’spanmoHHOro 000pyI0BaHUs, IEPEMEIIUBAIOIIETO
000pyIOBaHUS.

buonornueckas ouncrka
CTOYHBIX BOJ.

Bbuomornyeckast O4nCTKa CTOYHBIX BOI.
Pearentnast 06paboTka (koaryssimus). Onpe/eneHne KOJInIecTBa
peareHra.

Bbuosornueckas ouncTka
CTOYHBIX BOJI.

buonornyeckas ouncTka CTOYHBIX BOJI.
Pacuet pagnanbHbIX BTOPHYHBIX OTCTOMHUKOB.

buonorunueckas ouncrka
CTOYHBIX BOJI.

EI/IOJ’IOFH‘IGCK&SI OYUCTKA CTOYHBIX BO.
Pacuer u monGop obopynoBanus st 06€33apaKuBaHUsI CTOYHBIX BOJT
(YDO).

O06paboTka ocajkoB
CTOYHBIX BOJI.

O6paboTka 0CagKOB CTOYHBIX BOJI.

[TonroroBka ocaJkoB K 00€3BOKHBAHUIO. PacueT nioyrioTHUTENEH.
Ornpenenenne KoinyecTBa HIOKYISIHTA, BRIOOP CXEMBI €T0
IMPUT'OTOBJICHUA.

O06paboTka ocaakoB
CTOYHBIX BO/I.

O6paboTka 0CaKOB CTOYHBIX BOJI.
Pacuer u non6op neHTpudyr A 00e3BOKUBAHUS OCATKOB.

O6paboTka ocagKoB
CTOYHBIX BOJ.

O0paboTka 0CaIKOB CTOYHBIX BOJ.
PacueT aBapHifHBIX WJIOBBIX IUIOMIAIOK /I 00€3BOKUBAHUS U CYIIKH
ocaakoB. Cxembl pabOThI HIIOBBIX TUIOIIAI0K PA3JIMYHOTO THTIA.

O06paboTka ocajKoB
CTOYHBIX BO/I.

O6paboTka 0CagKOB CTOYHBIX BOJI.
Coxuranue ocaakoB. TUIBI Teuel, CKIaAUPOBAHNE U XPAHEHUE 30J1bI U
nu1akoB. Vcnonp3oBaHue 0caiKoB.

O06paboTka ocajKoB
CTOYHBIX BO/I.

O6paboTka 0CagKOB CTOYHBIX BOJI.
KOMHaKTHBIe YCTaHOBKI/I JJISL q)HSHKO-XHMPI‘-IGCKOfI OYHUCTKH MAJIOTO
KOJIMYECTBA CTOYHBIX BO/I.

O6paboTka ocagKoB
CTOYHBIX BOJ.

O0paboTka 0CaIKOB CTOYHBIX BOJ.

KoMmmakTHEIS YCTAaHOBKHU JIA OMOJIOTHMYECKOM OYHMCTKU MaJIOro KOJIMYECTBA

CTOYHBIX BOJI.




5.3. JJaGoparopHbIie pabOTHI

HaunmenoBanue paznena

No
- Y TEMBI JJA0OPATOPHBIX HanmMeHnoBanwue u cofiep:kanue J1ad0paTOpHBIX paboT
P pabor
1 C CocTaB CTOYHBIX BOJI
OCTaB CTOHHBIX BO. | Bynpr u xapakTepuCTHUKM CTOYHBIX BOJ.
2 | Croi CBoiicTBa CTOYHBIX BOJI.
BOMCTBA CTOTHBIX BOM. | PlccneoBanne hu3Mueckux mokasaTeneil kKauecTBa BOIBL.
2> | Cooi CBOMCTBa CTOYHBIX BOJI.
BOMCTBA CTOTHBIX BOL. | [1ccnenoBanne caHUTapHO-XMMHYECKHX TT0KA3aTeNel KauecTBa BOJIBI.
2> | Croi CBOMCTBa CTOYHBIX BOJI.
BOHMCTBA CTOUHBIX BOM. | 110 1e1oBaHMe GAKTEPHOIOrHYECKHIX [TOKA3aTe el KauecTBa BOIBI.
5 Mexaanyeckass OUnCTKa MexaHndeckas O9MCTKa CTOYHBIX BOA.
CTOYHBIX BOJI. Onenka 3¢ (HeKTUBHOCTH paOOTHI IMTECKOJIOBOK.
5 Mexanuyeckas ourcTka | MeXaHHYeCKasi OUMCTKA CTOYHBIX BOJ.
CTOYHBIX BOJL. OrnpezielieHne XapaKTePUCTHK OCAAKOB IMEPBUYHBIX OTCTOMHUKOB.
M MexaHudeckas O4UCTKA CTOYHEIX BOJI.
5 CXaHUICCKA OUUCTKA | OpneneneHne KHHETHKH OCAK/ICHHS B3BEIICHHBIX BEIIECTB H3 CTOUHBIX
CTOYHBIX BOJI.
BOJI.
5 Mexanuyeckas ourctka | MeXaHHYEeCKasi OUMCTKA CTOYHBIX BOJ.
CTOYHBIX BOJL. Ariomepaliys B3BEIICHHBIX BEIICCTB, OLICHKA CTEIICHU arjioMepariiy.
buonoruyeckas o4ncTKa CTOYHEIX BOJI.
6 Buonoruueckasi ounctka | T€XHOJIOTUUECKHE MTOKa3aTeau padoThl a3poTeHKkoB. OnpeneneHue
CTOYHBIX BO/I. KOHICHTPAMKN aKTUBHOT'O WJid, HArPy3KHW Ha WJI, BO3pacTa uia, YHCHBHOﬁ
CKOPOCTH OKHCJICHUS.
buonorunyeckas o4ncTKa CTOYHEIX BOJI.
6 Buonornueckasi ouucTka | | €XHOJIOTHYECKUE TTOKa3aTe padoThl adpoTeHKoB. OnpeneneHue
CTOYHBIX BOJI. B3aUMOCBSI3U MEX/TYy 3HAUCHUSIMU TEXHOJIOTUYECKUX TTOKa3aTesiel B
npoiiecce OMOXUMHYECKON OYUCTKH.
6 Buomnornueckass OUuCcTKa buonornyeckas ouncTka CTOYHBIX BO.
CTOYHBIX BOJI. OuuCTKa CTOYHBIX BOJ METOJOM KOAryJIsIUu.
5 buonornyeckas ouncTKka CTOYHBIX BOJI.
6 MOTIOTMICCKAT OUUCTKA | pryiperika ocakICHHS WIOBOI cMecH. Mccie1oBaHne KHHETHKA
CTOYHBIX BOA. OCaXXJICHUSI MJIOBOM CMECH Pa3HON KOHUEHTpAIUH.
5 buonorunyeckas ouncTka CTOYHBIX BOJI.
6 MOJIOTTECKA OMMCTKA OrnpezneneHre UIOBOTO UHAEKCA JUIsl pa3HbIX KOHLEHTPAUii aKTUBHOTO
CTOYHBIX BOA. uia B OTHOM (PU3HOJOTHYECKOM COCTOSIHHH.
6 Buomornueckas OUuCcTKa buonormnyeckass ouncTKa CTOYHBIX BO.
CTOYHBIX BOJI. OuncTKa CTOYHBIX BOO METOJ0OM y.]'II)Tpa(l)I/IJ'IBTpaHI/II/I.
Obnab O0paboTka 0CaIKOB CTOYHBIX BOJ.
7 paboTKa OCAAKOB OrnpeneneHne XxapakTepUCTUK OCaJAKOB CTOUHBIX BOJI. MeToinka
CTOYHBIX BOA. ONpeIeTICHUs BIAXXHOCTH, 30JIbHOCTH OCAJIKOB.
O6paboTka 0CagKOB CTOYHBIX BOJI.
7 O6pa60TKa 0CaIIKOB Onpez[eneHI/Ie XapaKTEPUCTUK OCATKOB CTOYHBIX BOJ. Mertoauka

CTOYHBIX BO/.

OIpeeIeHUs IDIOTHOCTH M YAEIBHOTO COMPOTHBIIEHUS OCaIKOB CTOYHBIX
BOJL.




5.4. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne | HaumeHoBaHue pasnena .
CogepxaHue caMOCTOSATEIbHONU pabOThI
pasa| AMCLUILUIMHBI U TEMBI
CocTaB CTOYHBIX BO/I.
1 Cocras crounsix Bojg. |IIpopaboTka TeOpeTHYECKOro MaTepHala 1o KOHCIIEKTaM JIEKIMI 1
PEKOMEHTyeMOM y4eOHOM TuTeparype.
CBoiicTBa CTOYHBIX BOJI.
2 CBOMCTBA CTOYHBIX BOJI. Hpopa60TKa TCOPCTUYCCKOIO MaTCpHraia 1o KOHCIICKTaM JICKL[I/Iﬁ u
PEKOMEHTyeMOM y4eOHOU TuTeparype.
HeoG Heo0xonuMas creneHs O4nuCTKU.
3 COOXOANMAs CTCNCHD | T745haG0TKa TEOPETUYECKOr0 MATEPHAA [0 KOHCIIEKTAM JICKIIHH 1
OHCTKH. pexoMeHIyeMoil yue6HOl TuTepaType.
M Metoabl ¥ CXEMbl OYUCTKUA CTOYHBIX BOJI.
4 CTOABI M CXEMBI [TpopaboTka TeOpeTUYECKOTro MaTepualia o KOHCIEKTaM JIeKIUil 1
OIHCTKH CTOUHBIX BOA. | hoxomengyeMoit yueGHOl auTeparype.
MexaHuyeckasi OYMCTKa CTOYHBIX BO/I.
5 Mexanuueckas ouncTtka |1IpopaboTka TeopeTHYecKoro MaTepuana no KOHCIEKTaM JISKIHA 1
CTOYHBIX BOJI. pexoMeHiyemMoin yueOHol nureparype. Pacuetsl coopyxenuii 61oka
MEXaHUYECKON OYHCTKH.
buonorrnueckast O4MCTKA CTOYHBIX BOJI.
6 Buonoruueckas ouncrka | [IpopaboTka TeopeTnyeckoro Marepualia o KOHCIEKTaM JIEKIUi 1
CTOYHBIX BOJI. pexoMeHyemMoin yueoHol nureparype. PacueTsl coopyxenuii 6no0ioka u
BTOPUYHBIX OTCTOMHUKOB.
O0paboTka 0CaJIKOB CTOYHBIX BOJI.
7 O6pa60TKa 0CaIKOB Hpopa60TKa TCOPECTUYCCKOI0 MaTepHrasa 1o KOHCIICKTaM JICKITUM U

CTOYHBIX BOJ.

peKOMEH1yeMO#l yueOHoM nuTepaTrype. PacdeTsl UIOYIIJIOTHUTEIICH,
HEHTpU(DYT, UIOBBIX IJIOLIA/IOK.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

IIporpaMMo# TUCHUIUIMHBI IPELYCMOTPEHO ITPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX AAETCS
OCHOBHOM CHCTEMAaTU3UPOBAaHHBIN MaTepHa, IPaKTUYECKUX U J1a00PaTOPHBIX 3aHATHH, IPEAITOIAratoLINX
3aKperieHHe N3y4eHHOI0 MaTepyuaia i GOpMHUPOBAHUE Y 00yJaromuXcs HEOOX0AMMbIX 3HAaHUH, YMEHUN U
HaBbIKOB. Kpome Toro, BaxHEHIINM 3TalloM U3y4SHMsI JUCLUIUIMHBI SBIISETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuxcsl ¢ UCIOJIb30BAHUEM BCEX CPEACTB U BO3MOKHOCTEN COBPEMEHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHIl.

B 00BbeM camocToATEIbHOM paboThI 110 TUCHUIUIMHE BKIKOYAETCS Celyolee:

-U3y4EHUE TEOPETUYECKUX BOIIPOCOB I10 BCEM TEMaM IUCLUIUIMHBI;

-IIOATrOTOBKA K IPAKTUYECKUM 3aHATHSAM;

-[I0/ATOTOBKA K JJAOOPAaTOPHBIM 3aHATUSAM;

-IIOATOTOBKA K DK3aMEHY.

3a70roM yCHemHOro OCBOEHHs 3TON AUCHUILIUHBI SBJIAETCS 00s13aTeIbHOE ITOCELCHHUE
JEKIIMOHHBIX, IPAKTUYECKUX U JTa0OPATOPHBIX 3aHATUH, TaK KaK IIPOIYCK OJHOIO (TeM 0oiiee, HECKOJIbKHX )
3aHATUN MOKET YCIOXXHUTh OCBOCHHUE PA3JIENIOB Kypca. Ha MPAKTUYECKUX 3aHATHIX MaTepHall,
W3JI0KEHHBIM HA JIEKIMX, 3aKPEIUIIETCS YCTHBIM OIPOCOM 10 TeMaM JUCLHHUILIMHEI cornacHo PIT/I.

[Ipucrtynas K ©3y4eHHUIO TUCHUTUIMHBI, HEOOXOIUMO B TIEPBYIO OYEPEb O3HAKOMHTHCS C
conepxkanueM PITJL myist cryneHToB 04HON (hOpMBI 00yUYEHUS, a TAK)KE METOAUUYECKUMH YKA3aHUSMU I10
OpraHu3aIlHi CAMOCTOATENBHOM paboThl M NOATOTOBKU K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM.

[Tpu moArOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHAM U B paMKaX CaMOCTOSTEITbHON
paboTHI 10 U3YYEHUIO AUCHUIUIMHBI 00yJarOIIUMCS HEOOX0JMO:

- [IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHM MaTEPHUAII U JONOJIHUTH €r0 C Y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTD IPAKTUYECKHE 3aJaHNS B PAMKAX U3y4YE€HHON TEMBI;

- IOJArOTOBUTHCS K IIPOMEXKYTOYHOM aTTECTALINH.

Wtorom usyueHus IUCLUUIUIMHBI SBJISETCS dK3aMEH. DK3aMEH IPOBOAUTCS IO PACIMCAHUIO CECCUU.
®dopma npoBeeHN 3aHIATHS - TUcbMeHHast. CTYAEHTbI, HEe IPOLIEIIINE aTTECTALMIO 10 IpadUKy CECCHH,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OneHOYHBIE MaTePHAJIbI VI IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAEMOCTH M IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 JUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAINOB X (POPMUPOBAHMSI B IPOLIECCE OCBOEHUS AUCIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJMKAaTOpa KOHTPOJIUPYEMOM
n/m (Moyist) cpeacTBa
KOMIIETEHIINH
1 | Coctas croumbX BO [K-1.1, TIK-2.1, T1K-2.2, [IK- | npoMexXyTOYHBIi
o 3.1, I1K-3.2 YCTHBIH OITPOC
2 | CroiicTBa CTOIHBIX BO ITK-1.1, IIK-2.1, [IK-2.2, ITK- | mpoMeXyTOUHBI
& 3.1, I1K-3.2 YCTHBIHN OIIpOC
IIK-1.1, TIK-2.1, TTK-2.2, IIK- | npoMexXyTO4YHBII
3 |Heobxonumast cTeleHb OUYMCTKH. .
3.1, 1IK-3.2 YCTHBIH OIpoc
4 | Meronbl ¥ CXeMbl OUUCTKH CTOYHBIX BO TK-1.1, TIK-=2.1, TIR=2.2, TIK- | ipomesyTouHEIi
g & 3.1, I1K-3.2 YCTHBIH OIIpOC
[MK-1.1, T1K-2.1, TIK-2.2, TIK- | mpoMeXyTOYHBII
5 |[MexaHuueckast OYMCTKA CTOUYHBIX BOJ. .
3.1, 1IK-3.2 YCTHBIH OIpoc
IK-1.1, TIK-2.1, TIK-2.2, TIK- | kypcoBast pabora,
6 |buonornueckas O4MCTKA CTOUYHBIX BOJI.
3.1, [1IK-3.2 JK3aMeH
[MK-1.1, TIK-2.1, I[TIK-2.2, TIK- [kypcoBas pabora,
7 | ObpaboTKa 0CaKOB CTOYHBIX BOJI. 3.1, TIK-3.2 OK3AMCH
8 |Mnas xoHTakTHas paboTa IIK-1.1, IIK-2.1, TIK-2.2, TIK




-3.1, IIK-3.2

ITK-1.1, IIK-2.1, I1IK-2.2, 11K~

9 |Dk3ameH 3.1, TIK-3.2

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaT€pUaJIbl TEKYILIETO KOHTPOJISl yCIIEBAEMOCTH,
HE0OXOIMMBIE /7151 OLICHKH 3HaHWH, YMEHUN M HAaBBIKOB U (MJIM) OIBITA TPO(ECCHOHANBHOMN NesITeTbHOCTH,
XapaKTEPU3YIOIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUH B IMPOLIECCE OCBOSHUSI TUCIIUTUTHHEI

Bonpocs! [u1st npoBeieHNs yCTHOTO OIIpoca

(mmst mpoBepKU CPOPMUPOBAHHOCTH MHAMKATOPA MocTkeHus: komnerennuu [1K-1.1, TIK-2.1, TTK-
2.2, TIK-3.1, T1K-3.2)

Tema 1.1 CocTaB CTOYHBIX BOJI

1. Ilokazarenu pacxoaa U COCTaBa CTOYHBIX BOJL

2. B3Bemennble BeniecTBa. XUMU4ecKas U Ononoruueckast mnotpedHocTs B kuciopoae (XIIK u
BIIK). bakTepuanbHOe 3arpsi3HEHUE CTOUHBIX BOJ.

3. Hopwmsl yaensHOTO cOpoca 3arpsisHeHUI aHTPOIIOTEHHOTO M TEXHOTEHHOTO TPOUCX 0K ICHHSL.

4. OnpeneneHue KOHIEHTPAIUU CTOUYHBIX BOJI.

5. CooTHoLIEHNE NTOKA3aTeNIel COCTaBa CTOYHBIX BOI.

Tema 1.2 CBoiicTBa CTOYHBIX BOJI
1. Knaccudukanus 3arps3HeHuit mo ¢pazoBo-IuCIEPCHOMY COCTaBY.
2. CBs3b CyllleCTBa MOKa3aTeNel ¢ MpOoIecCCaMU 3arpsi3HEHUSI 1 CAMOOYHUIICHUS BOJJOEMOB.

Tewma 1.3 HeoOxomuMmasi CTETICHb OYHCTKH.

1. 3arps3HeHrEe U CaMOOYHUIIIEHUE BOJOEMOB.

2. OxpaHa BOJI0EMOB OT 3arpsi3HEHHUS.

3. XapaKkTepucTHUKa MOBEPXHOCTHBIX BOJIOMCTOYHHKOB, X KJIACCU(DHUKAIIHS IT0 THIPOXUMHICCKOMY
U TUAPOOHOTIOTHUECKOMY PEKUMY.

4. ITporecchl 3arps3HEHUST B CAMOOYHUIICHHUS BOJJOEMOB.

5. Maremarnyeckast ”HTEpIpPETAIHS IPOLIECCOB MOTPEOJICHHS U PACTBOPEHUS KUCIOPO/Ia,
IBTPOPHKAIHH.

6. [IpaBuiia oxpaHbl BOJIOEMOB OT 3arps3HEHHUS.

7. OBTpodUKaIUs B BOAHBIX 00BEKTaX.

8. CMerreHre CTOYHBIX BOJ MPH CITYCKE MX B PEKH, 03€pa, BOJOXPAHUITHUIIA.

9. HeoOxomumasi CTeTeHb OYUCTKH CTOYHBIX BOJI IO KOHCEPBATUBHBIM U HEKOHCEPBATUBHBIM
MIPUMECSM.

10. YcnoBus BeIITyCKa CTOYHBIX BOJI B BOJOEMBI IIPH MIEPMAHEHTHOM 3arps3HEHUH UX BO BPEMEHU

11. HopmatuBbI KauecTBa OUUIEHHON KOJbI IPU TPYIIIOBOM BOJIOTIOJIB30BAaHUH.

Tema 1.4 MeToAbl ¥ CXEMBI OYUCTKH CTOYHBIX BOJ

1. Metoasl MexaHUYeCKOH, (PU3UKO-XUMHUIECKOMN, OMOJIOTHIECKOM U TITyOOKON OUYMCTKH CTOYHBIX
BOJ.

2. Metoast 00e3BpeKrBaHMs, 00e33apakuBaHus1, 00€3BOKUBAHUS, CYIIKH, JIMKBUIALIUN U
YTUJIU3AalMHA OCAJIKOB CTOYHBIX BO/I.

3. CxeMBl OUHCTHBIX CTaHITHI.

4. CymiecTBo METOJIOB OYUCTKH BOJI, X 3PPEKTUBHOCTH, 00JAaCTh MPUMEHEHHS

5. 3yueHue cxemM OYMCTHBIX CTAaHIIMKA FOPOJACKON KaHAIU3ALH.

Tema 1.5 Mexanndeckasi OUMCTKA CTOYHBIX BOJ.

. XapakTepucTHKa MPOLIECCOB MPOLIEKUBAHUS U CETIapallii CTOKOB, (JIOTAllUU BOI.
. PemieTku, 1poOuiKu, pemeTKu-1poouIKy.

. Pacuer pemeTok, 3(eKTUBHOCTH pabOTHI.

. JIukBuanmsi oTOPOCOB.

. Ileck010BKM TOPU30HTAIILHBIE C IPSIMOJIMHEHHBIM U KPYTOBBIM JBH)KEHUEM BOJIBI.
. Pacuet neckonoBok, 3p(peKTUBHOCTb PabOTHI.

. IleckonoBku a’pupyembie. KOHCTpyKIIMU U pacyer.

. BepTukanabHbIe U TAaHTEHIIHATBHBIE TTECKOIOBKH.
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9. ITeckoBBIE IUIONIAIKU U TIECKOBBIE OYHKEPHI.

10.

11

13

15

OTMBIBKA MECKA OT OPTAHUYECKHUX 3arpsI3HECHUH.

. KuHeTnka ocax1eHUs B3BEIICHHBIX BEIIECTB B CTOYHBIX BOJAX.
12.

AFHOMepaHI/IH B3BCHICHHBIX BCHICCTB, OICHKA CTCIICHU arjioMepannu.

. 'opu3oHTaIbHbBIE OTCTOMHUKY, IPUHIIUIIBI KOHCTPYUPOBAHHUSI, pacueT, 3pPeKTUBHOCTD PabOTHI.
14.

Koaddurnment 06beMHOT0 UCIIOIB30BaHMS OTCTOMHUKOB.

. PagnanbHele u BepTHKanbHble OTCTOMHUKHN. KoHCTpyKIMU, pacyer, 3¢ (HeKTUBHOCTH paOOTHI.
16.
17.

Ocernutenu. OCBETIMTENN C €CTECTBEHHOM aspanueil. KoHCTpyKIMs U pacyeT OCBETIUTEICH.
TOHKOCIIOMHBIE OTCTOMHUKH.

7.3. CucteMa OLICHUBAHUS PE3YJIbTATOB O0YUYEHHS 10 JUCHUILIUHE (MOAYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJISI YCTIIEBaEMOCTH

OrneHka

3HAaHUA:

«OTIUYHOY (32YTEHO) - CHCTEMaTH3WPOBAHHEIE, TIIyOOKHE U TIOJTHBIC 3HAHUS 110 BCEM pas3zeiiaM

JUCLUILIMHBL, a TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINUM 3a IIPEIEIbI
y4eOHOI MPOrpaMMBbl;

- TOYHOE HCI0JIb30BaHUE HAYyYHOI TEPMUHOJIOTUHU, CHCTEMAaTHYECKH TPAMOTHOE
1 JIOTUYECKU [TPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

- IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOM U JAOIOJIHUTENBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpaMMon 1Mo AUCIUIUIMHE (MOIYJTIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OIIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYTUX JUCLMILIIUH

HaBBIKU:

- BBICOKUH YpOBEHb c(hOpMHUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITH;

- BJIaZICET HaBbIKAMU CAMOCTOSITEJIbHO U TBOPUYECKHU PELIATh CIOKHBIE
Mpo0OJIeMbl U HECTaHAAPTHBIE CUTYaALIUU;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOTHEHUS
3aJJaHNMH;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3ynpeyHo Bia/ieeT HUHCTPYMEHTapUeM Y4eOHOM NUCHUIUINHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX M NMPAKTUUYECKHUX 33]aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YUaCTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHLIEHIUAX U HAIIPABICHUSIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET HUHCTPYMEHTAPUEM 10 JUCLUIUINHE, YMEHUE €0 UCII0JIb30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHHUMAaNIbHEIH 00bEM 3HAHHUH 110 AUCIIAILINHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIETIUAX U HAPABICHUAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IPETO/IaBaTeNsl Ha MPAKTUUECKUX 3aHATHSX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBITIOJTHEHUS 3aIaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AJIITOPUTM BBITIOJHEHUS 3a]JaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIbl (POPMUPOBAHMS KOMIETEHIUI B IPOIIECCE OCBOCHHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
Teoperndeckue BOMpoOCH ATl TPOBEICHNS TPOMEKYTOYHOI aTTeCTallnu:

1. IToka3zaTenu pacxoza ¥ COCTaBa CTOYHBIX BOJ
2. B3Bemennble BeniecTBa. XUMU4ecKas U Ononoruueckast mnotpeoHocTs B kuciopoae (XIIK u
BIIK). bakTepuanbHOe 3arpsi3HEHUE CTOUHBIX BOJ.
. Hopmsl yaensHOTO cOpoca 3arpsisHeHUi aHTPOIIOTEHHOTO M TEXHOTEHHOTO MPOUCX0XKICHHS.
. Onpenenenne KOHIEHTPALUU CTOYHBIX BO.
. CooTHO1IEHNE NTOKA3aTeNEN COCTaBa CTOYHBIX BOJI.
. Knaccugukanus 3arpsisaennii o ¢pa3zoBo-AUCIEPCHOMY COCTaBY.
. CBs13b cyl1ecTBa MOKa3aTelel ¢ MpoLeccaMu 3arpsA3HEHMS U CAMOOYMILIEHUS BOJIOEMOB.
. 3arpsi3HEHUE U CaMOOYMILIEHNE BOIOEMOB.
. OxpaHa BOJI0EMOB OT 3arpsi3HEHUSI.
10. XapakreprcTuKa HOBEPXHOCTHBIX BOJOMCTOYHUKOB, X KJIACCH(HKALNS IO THAPOXUMUIECKOMY
U TUAPOOHOTIOTHYECKOMY PEKUMY.
11. Ilponeccsl 3arpsA3HEHMS] U CAMOOYMILIEHUS BOJOEMOB.
12. MaremaTtuyeckasi MHTEpIPETaLUs IPOLECCOB MOTPEOIEHUS U PACTBOPEHUSI KUCIOPOa,
IBTPOPHKAIHH.
13. [IpaBuna oxpaHbl BOJJOEMOB OT 3arpsi3HEHUSI.
14. OBTpoduKaIus B BOJHBIX 00bEKTaX.
15. CmenieHre CTOYHBIX BOJ IIPU CIYCKE UX B PEKH, 03€pa, BOJAOXPAHUIIHIIA.
16. Heobxoaumas cTeneHb OYMCTKH CTOYHBIX BOJ [0 KOHCEPBATUBHBIM M HEKOHCEPBATUBHBIM
PUMECSM.
17. YcnoBus BbIITycKa CTOYHBIX BOJ] B BOJIOEMBI IIPY IEPMAHEHTHOM 3arpsi3HEHUHU X BO BPEMEHU
18. HopmatuBbl KadecTBa OUHILIEHHOW KOJIBI TP FPYIIIOBOM BOJIOMOJIB30BAHUU.
19. MeToapl MEXaHUYECKON OUMCTKHU CTOYHBIX BOJI.
20. Metoas! GU3HKO-XUMHUECKON OYMCTKU CTOYHBIX BOJI.
21. MeTonsl OMOIOrHYeCKOl OYUCTKA CTOYHBIX BOJI.
22. Metoasl TiTyO00KOM OYMCTKH CTOYHBIX BOJ.
23. Metoasl 00e3BpexnBaHus, 00e33apakuBaHusl, 00€3BOKMBAHUS, CYIIIKH, INKBUAALNN U
YTWIM3ALUU OCAJKOB CTOYHBIX BOJI.
24. CXeMBbI OYHUCTHBIX CTAHIIUH.
25. CymiecTBO METOJIOB OUUCTKH BOJ, UX 3PPEKTUBHOCTD, 001aCTh MPUMEHEHUS
26. N3ydyeHue cxeM OUYMCTHBIX CTAHLUI TOPOJICKOM KaHaIU3allKH.
27. XapaKTepuCTHKa MPOLIECCOB MPOLEKUBAHUS U CeMapali CTOKOB, (pJIOTAIIUH BOJ.
28. Pemetku, ApoOMIIKH, PELIETKU-APOOUIKH.
29. Pacuer pemieTok, 3¢ (peKTUBHOCTh pabOTHI.
30. JIukBuaanus oTOPOCOB.
31. IleckonOBKYM rOPU30HTANIBHBIE C IPSIMOJIMHENHBIM M KPYTOBBIM JBH)KEHUEM BOJIbI.
32. PacueT neckonoBok, 3 (eKTUBHOCTh pabOTHI.
33. IleckonoBku a’pupyemblie. KOHCTpyKIIMU U pacyer.
34. BepTukaibHble U TaHT€HIIMAJIbHBIE TIECKOJIOBKH.
35. IleckoBble MIIOLIA/IKU U TIECKOBBIE OYHKEPHI.
36. OTMBIBKA [TECKA OT OPraHUYECKUX 3arps3HEHUM.
37. KuneTnka oca)x/1eHUs B3BEIICHHBIX BELIECTB B CTOUYHBIX BOJAX.
38. ArjoMepanysi B3BELIEHHBIX BEILIECTB, OLIEHKA CTENIEHH arJIOMEPALlUN.
39. I'opu3oHTaNIBHBIE OTCTOMHHUKH, TPUHIIUIBI KOHCTPYMPOBAHUS, pacueT, 3(p(PEeKTUBHOCTh pabOTHI.
40. KoagdurmeHT 00beMHOTO HCTIONTH30BAHMS OTCTOWHUKOB.
41. PaguanpHble M BepTUKaIbHbIE OTCTOMHUKHN. KOHCTpyKIIMK, pacueT, 3pHeKTUBHOCTH pabOTHI.
42. Ocsernureny. OCBETINTENN C €CTECTBEHHON a’parueil. KoHCTpyKIMs 1 pacueT OCBETIUTEINEH.
43. TOHKOCHOMHBIE OTCTOMHUKH.
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Teopernueckue BOIpOCH! AJIs MPOBEACHUS YK3aMeHa (8 cemecTp):

1. BeicokoHarpyxaembie 6nopmibTphl. TexHomorus padboTel, pacder, 00JacTh TPUMEHEHUS.
2. BnouasTpsl ¢ TIacTMacCOBOM 3arpy3koi. TexHomorust paboThl, pacueT, 00JacTh TPUMEHEHUS.
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9.
10

. O4ncTKa CTOYHBIX BOJ B a3POTEHKAX.

. OcHOBHBIE BIMSIONINE MTAPAMETPHI IPOLIECCa OUUCTKHU.

. ADpOTEHKH-CMECUTETU

. ADPOTEHKHU-BBITECHUTEIIH.

. AdpoTeHku ¢ pereneparopamu. CxeMa KOpUJOPHBIX a3POTEHKOB.
. Pacder a’poTeHKOB ¢ pereneparopamu u 6e3 HUX.

KoHcTpykius u pacyeT mHEBMAaTUYECKUX a3pPaTOPOB.

. TexHonorust paboThl a3POTEHKOB C yAaJeHUEM a30Ta U Gocdopa B cxemax ¢ Mpe/IIecTBYIOIIeH

JNeHuTpUUKaIueH.

11

12

13
obpaTHo.

14.

15

16.
17.

18

19.
20.

. JloOUHCTKa CTOYHBIX BOJ HA (PMIIBTPAX C 3€PHUCTOM 3arpy3Koi.
. Texnonorust paboTsl GUIBTPOB, UX TPOMBIBKA, pacyer.
. Ynanenue a3zora HUTpu-AeHUTpUbUKanuen. murpanus Gochopa u3 KieTok 0akTepuil B BOLy U

CxeMbl OYMCTKHM CTOYHBIX BOJ OT a30Ta u docdopa.

. bananc 3arpszHenuit o azory u ¢pochopy B X0/1¢ OHOIOTMIECKON OUYUCTKH.
Pacuet 00beMOB 30H 010Ka OMOIOTMYECKON OYHCTKH.

AspaTopbl ¥ MEIIAJIKH 7151 0JIOKa OMOJIOTHYECKON OYUCTKH.

. TUTIBI BTOPUYHBIX OTCTOMHHUKOB JJISI OCAXKICHHS HJIA.

Pacuer BTOpUYHBIX OTCTOMHUKOB.

XHUMHKO-OMOJIOTHYECKast OYMCTKA CTOKOB. PeareHThl, HX CBOMCTBA, MECTO BBOJA U

3(PEKTUBHOCTD ICHCTBUS.

21

22.

23

28

31

. O6e33apaxxuBaHe OUUILIEHHOW BOJABI XJIOPOM.
Y®O, o30HUpOBaHHE.

. OGe3BpekUBaHUE OCAIKOB.
24,
25.
26.
217.

AHa’poOHOE COpaKMBaHUE OCATKOB B METAaHTEHKAX.
KoHCTpyKIIMs METAHTEHKOB U UX pacyer.

AnpoOHast cTabuIu3anus 0CaaIKoB.

TexHonorus paboThl CTAOMIM3ATOPOB U UX pacyer.

. Buipl cBsI31 BOJIBI € TBEPIBIM BEILIECTBOM OCAJKOB.
29.
30.

CaotictBa ocagkoB. CxeMbl ITOATOTOBKM OCAIKOB K 00€3BOXKUBAHUIO.
YIUIOTHEHHE U CTYIICHHE 0CATKOB.

. O6e3BOKMBaHKE OCAIKOB Ha LIeHTpUdyrax u uenrpunpeccax. [Ipunuun paboTsl anmnapaTos,

3¢ PEeKTUBHOCTD, pacyeT.

32
20

33.
34.
35.
36.
37.
38.
39.

. O6e3BOKMBaHME OCA/IKOB Ha JIGHTOUHBIX (puibTp-nipeccax. [IpuHiun padboTe! anmnaparos,

(eKTUBHOCTb, pacyer.

O0e3B0OKHMBAaHHE 0CAJKOB HA WIOBBIX IIIOIIAJKAX.

TexHonmorus paboTHI WIOBBIX TUIOMIAIO0K M UX pacueT. [nommaaku ¢ ynaneHueM UioBOM BOJIBI.
Cymika ocajikoB.

XpaHeHue 0CaIKOB B €CTECTBEHHBIX YCIOBHSX.

KommoctupoBanue 0caikoB C 1ETbI0 UX UCTIOIb30BAHMS.

Cxxuranue ocankoB. TexHomorust paboThI euei.

OuyncTKa TOMOBBIX Ta30B.

7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTalMK 00yJaroIuXxcs
[IpakTrueckue 3aganus Uil MPOBEACHUS MPOMEXKYTOUHOM arTecTanuu pazMemneHsl B M1D0C
Moodle /kadenpa BomomnonszoBanus u 3k0n0ruu/O4UnUCTKA CTOYHBIX BOJI.

7.4.3. IlpumepHble TEMBI KypcoBOi paboTh! (poeKTa) (IpU HAJTUYKHN)
Temsbl Mo KypcoBoMy npoeKkTupoBaHuto "['y0oKas OUMCTKa FOPOJICKUX CTOUYHBIX BOJ" pa3MeleHbI

10 aJipecy

BUOC Moodle (https://moodle.spbgasu.ru/mod/resource/view.php?id=99225)

KoMIuiekT 3agannii 1uig KypcoBOTO IPOEKTa COAEPHKUT:
1. XapakrepucTika 00beKTa.

2. Pacxon rOpoACKUX CTOYHBIX BOJ.

3. CocTaB CTOYHEBIX BOJI.

4. I'pynrs! Ha Tepputopun OC.

5. TeMriepaTypa CTOYHBIX BOJ.



6. TpeboBaHMs K Ka4eCTBY BOJIbI, COPACHIBAEMOM B BOJIOEM.

7.5. Meroauueckue MaTepualibl, OMPEAEIISIONINE NPOLIeAYPhl OLICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB 1
(vnn) ombITa MPOPECCHOHAIBHON JEATEIHFHOCTH, XapaKTEPUIYIOIIUE ATAbl (POPMUPOBAHUS KOMITCTCHIIHIA

[Ipouenypa npoBeaeHrs NPOMEKYTOUYHOM aTTECTALMU U TEKYILETO KOHTPOJIS YCIIEBAEMOCTHU
PEMIIaMCHTUPYCTCH JIOKAJIbHBIM HOPMATHUBHBIM dKTOM, OIIPCACTIAIOIIUM IMOPAA0OK OpraHru3alu 1
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTaIlluu 00yJaroIIHXCsl.

[Iponentypa orieHnBanust OPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEACHUN TEKYIIETO KOHTPOJIIS
npuBeseHa B 1. 7.2.

Tunossie KOHTPOJIBHBIC 3alaHUA UJIM UHBIC MaTCpHAJIbl TCKYIIECTO KOHTPOJISA NPUBCACHBI B I1. 7.3.

[TpoMexyTodHas aTTecTanus 1Mo AUCIUIUTMHE B § ceMecTpe MPOBOAUTCS B (popMe dK3aMeHa.

B sKk3aMeHanMOHHbIN OUIIET BKIIIOUEHO JBa TEOPETUYECKHUX BOIPOCA. DK3aMEH POBOIUTCS B
ycTHOI (hopme. 111 HOATOTOBKHU MO SK3aMEHAIIMOHHOMY OuieTy oTBoauTcs 40 MUHYT.

7.6. Kputepuu onieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPH MIPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YpoBeHb OCBOEHUS U OLICHKA
Onerxa OneHka
«HEYAOBIETBOPUTEIND Onenka «xopomo» | OueHka «OTIMYHO»
«yIOBJIETBOPUTEIHHO
HOY
«HE 3aYTEHOY» «32UTEHOY
YpoBeHb 0OCBOCHUS YpoBeHb OCBOEHHUsI | YPOBEHb OCBOCHHUA | YPOBEHb OCBOCHHS
KOMITIETEHIINH KOMITETEHIIHH KOMIETECHIINH KOMIIETEHIINH
«HEOCTATOUHBI. «TOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommerenuu ne Kommereniun Kommerenun Komnerenmn
c(hopMUPOBaHBI. c(hopMUPOBaHBI. c(hopMUpPOBaHBI. c(hopMHUPOBAHBI.
3HaHUs OTCYTCTBYIOT, CdopmupoBansl 3HaHus OOLIUPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIC CTPYKTYPHI |CHUCTEMHBIC. YMEHUs | apryMEHTHUPOBAHHEIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUS HOCAT } BCECTOPOHHHE.
OICHMBAH (dbparMeHTapHbI 1 PENPOTYKTUBHBIN YMenus
HOCSIT Xapakrep, YCIHEIIHO
PENPOTYKTUBHBIN MIPUMEHSIOTCS K MPUMEHSIOTCS K
XapakTep. PEIICHUIO TUTTOBBIX pEIIeHUI0 KaK
JlemoHcTpUpyercs 3a/IaHHi. TUTIOBBIX, TaK U
HU3KNH YPOBEHb JlemoHCTpHpYyETCS HECTAaHJAAPTHBIX
CaMOCTOATEIIbHOCTH JIOCTaTOYHBIN TBOPYECKHUX 3aJaHUM.
MPAKTUYECKOTO YpOBEHb JleMoHCTpUpyeTcs
HaBbIKa. CaMOCTOSITEJIbHOCTH |  BBICOKHI YPOBEHB
YCTONYHUBOIO CaMOCTOSITENIbHOCTH,
MPAKTUYECKOTO | BBICOKAs aJallTUBHOCTh
HaBbIKa. MPaKTUYECKOTO HABBIKA




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | HAa JOMIOJTHUTEIbHbIE BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He moxet BriOpaTh
METOIUKY
BBITIOJTHCHHS
3aJaHuH.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJTUKH
BBITTOJTHCHHS
3aJIaHUi.
JlormyckaeT ommoKu
MIPH BBITIOJTHEHUH
3aJIaHUM,
HapYIICHHSI IOTUKH
pelieHus 3aiay.
HcnwiTeiBaeT
3aTPYIHEHHUS C
dbopmynupoBaHuEeM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTpyaHEHUS TPU
000CHOBaHHUU
anropuTMa
BBITTOJTHEHHS
3aJIaHH.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUUIS1 BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETEHIINNA, 3aKPETIJICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIIICTCS, €CIIU CpeHee apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOAUMOM /1151 OCBOCHUS TUCLUTIIIMHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 MumiykoB b. I'., Urnatuuk C. FO., Urnatuuk B. C., OuncTtka ropoackux

crounsix Boa, CII6., 2014

http://ntb.spbgasu.ru/
elib/00572/

JIOMOJHUTEILHAS JUTEPATYPA

1 Boponos 10.B., BogootBenenne u ounctka ctounbix Boj, Mockpa: ACB,

2009

https://www.studentli
brary.ru/book/ISBN9
785930931194.html

MumrykoB b. I'., ConoBseBa E. A., 'mybokast 04rcTKa TOPOACKUX CTOUHBIX

2 |Bon, Cankt-IletepOypr: Cankt-IleTepOyprekuit rocynapcTBeHHBIN

apXUTEKTypHO-cTpouTenbHbli yHUBepcurer, ObC ACB, 2014

https://www.iprbooks
hop.ru/30006.html

Kyty3oB A. I'., IlarpakoBa I'. P., Py3anoBa M. A., OuncTka CTOYHBIX BO/JI,
Kazanp: U3marensctBo KHUTY, 2020

https://www.iprbooks
hop.ru/121020.html




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
3IEKTPOHHBIMH 00pa30BaTEeIbHBIMK pecypcamMu B popMax, aIalTHPOBAHHBIX K OTPAHUYCHHUSIM UX

3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HeOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

[Mopran aucranuuonHoro o0yyenus CIIGIACY DUOC Moodle
(Kypc: BonooTBeneHnue 1 04McTKa CTOUYHBIX BOJ.

[Ipenonasatens: Urnaruuk C.10.)

https://moodle.spbgasu.ru/course/view.p
hp?id=2136

8.3. [lepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DJIEKTPOHHBIN aapec pecypca

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

DnektpoHHas o6udimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Hayunas snexrponnas 6ubmuoreka eELIBRARY.RU

Hayunas ssiektpoHHas
6ubamorexka eELIBRARY.RU

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEPaTyphl

CIIoI'ACY

www.spbgasu.ru

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFI/Iﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU 06p330BaTeJIBHOFO
mpouecca 1o JuCHUINIMHE, BKJII04Yasd IMEPCUCHb JUICH3MOHHOI'O U CBO60I[HO PacIIpoCcTpaHiaCMoOro

MporpaMmMHOI0 obecrieyeHus

Cnoco0 pacrpocTpaHeHUs

HaunmenoBanue (JIUIICH3MOHHOE MJTH CBOOOJIHO
pacrpocTpaHsieMoe)
. . Horosop Ne /132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
LibreOffice CB00OOJTHO pacmpocTpaHsIeMoe
Model Studio CS JInnensus no 02.03.2024
CADLIib JIuuensus no 02.03.2024

8.5. MarepuanbHO-TeXHUYECKOe 00eCTIeUeHNE TUCITUTITNHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHH ISl CAMOCTOSITENNbHON pabOThI

HaunmenoBaHue y4eOHBIX ayIUTOPH U
MIOMEIIEHUH /1151 CaMOCTOATENbHOM paboThI

OcHalieHHOCTh 000pPYJ0BAaHUEM U TEXHUUECKUMHU
CpeAcTBaMu 00y4YeHuUs

50. ITomerieHus A1 CAMOCTOSITELHON pabOThI

[Tomernienue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mrr.- TIK mmst mur ¢ OB3 (cuctemusiii 010K,
MOHHTOP, KJIABHATYPa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «HTEpHET» N 0OECIIEUCHUEM JOCTYIIA B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

50. YueOHble ayIUTOPUH I IPOBEACHUS
JIEKLIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJIs IPOBEACHUS 3aHATHIM
JIEKITUOHHOTO THITA, KOMIUIEKT MYJIbTHMEIHITHOTO
o0opynoBaHus (IEpCOHANBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TTPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol mebenu,
noakroueHne Kk kommbiorepHoit cetn CITI6I'ACY,
BbIXOJ B IHTEpHET




50. YueOHnas nadopatopust OO1eii SK0JI0THH,
XUMHH BOJIBI U TEXHOJIOTUU OYUCTKU CTOYHBIX BOJ
2-s1 Kpacnoapmetickas yi. 1. 4

Ayn. 16, 501,506

Huctumsrop; BertsoxHoM mikad; BeITsokHOM mKad;
XnanorepMoctat; XiagorepmMoctar, Mukpockor 1-
20; XuMu4eckas mocyna;

DIIEKTPOTUIMTKA KBapIl; AHAIU3aTOP KUAKOCTH
«Dmroopat-02-3M» ¢ TpUCTaBKOU JIs ONIPEACIICHHS
XIIK; ITopraruBuseiii Typouaumerp HACH moa.
2100P; ®nokynstop [13-0244 mecTuMeCTHBIN;
Komopumerp KOK-3; ITpubop BakyymMHOT0O
(bunbTpOBaHUS;

Crenn nabopatopHsbiit; Tepmopeakrop; LlenTpudyra
HacrosnbHas OITH-8; Becor maboparopasie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OunbTpanroHHas KojoHka; Jinekrporedb SNOL;
OnpITHAs ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymmunpabnii mkad CNOL; pH-metp 98127,
AxBaguctuiuisatop J13-10; Crena: 'mapaBnuueckuii
notok; Crena: 'mapaBnudecke CONpOTHBICHHUS,
Crenp: McreueHne KUIKOCTU Yepe3 OTBEPCTHUS U
HaCaJIK1

Crenn: Hacocusle ycranoBkw; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; Jlo3aTop NTUNETOUHBINH;
Kapmannsiii pH-metp HI 98103

Amnanuzarop pactBopeHHoro kuciopojaa MAPK-30203;
Crnekrpodoromerp I13-5400BU; pH-metp 98127;
Muxkpockor 1-20.

50. YueOHble ayIUTOPUH JUIS IPOBEIACHUS
NPaKTUYCCKHUX 3aHITUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJIHEHHS KypCOBBIX paboT),
TPYIMNOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIHH,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOMN
aTTecTaluu

KoMIuiekt MynbTuMeIuiHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
yueOHOM MeOenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixon B HTEpHET

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTcs CrieliMaibHbIE YCIOBUS IS OTyYEHUS
0o0pa30BaHMs B COOTBETCTBUH C TPEOOBaHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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