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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[enstMu OCBOCHHSI TUCIIUTUTMHEI SIBISIFOTCS HAYYHUTh OyayIuX O0aKalaBpoB M0 HAPABICHHUIO
noarotoBku “CtpoutenscTBo” mo npoduito BogocHabkeHne 1 BOJOOTBEACHIE TEOPETUIECKIM OCHOBAM U

YMEHUIO CAMOCTOSITEIbHO KOHCTPYHUPOBATh OTAEIbHBIE 3JIEMEHTHI U MPOEKTUPOBATH BECh KOMILIEKC

COOPYKCHHI CHCTEM BOJIOOTBEICHUS HACEIICHHBIX MECT Ha 0a3¢ COBPEMEHHBIX JTIOCTHKEHUH
OTEYECTBEHHOM U 3apyOeKHOM HAYKU U TEXHHUKH B 3TOH 00JIACTH.

3ajauaMy OCBOEHUS JUCUUILIMHBI SBISIOTCS OJHOBPEMEHHO C U3YYEHUEM TEOPETUUECKHUX
BOIIPOCOB, U3YUEHHUE METOJIOB PELICHHs] KOHKPETHBIX 3aj]a4 HHKEHEPHOU MPAKTUKU B 001acTU
IIPOEKTUPOBAHMS, CTPOUTENBCTBA U SKCILIYyaTallUl CUCTEM BOJIOOTBEICHMUS.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUHMIIJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUHA

Ko n nHaumeHnoBanue
VHJIUKaTOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OITOI1

IT1K-2 Criocoben
OpPraHU30BBIBATH PAOOTHI
110 CTPOUTEIIBCTBY
COOPY)KEHHI, MOHTaXY U
HaJIaJKe DJIEMEHTOB U
o0opynoBaHus
HUHKCHEPHBIX CHCTEM
JKA3HEOOECIIEUEHHS B
CTPOHUTEIILCTBE

ITIK-2.1 OcymectBiser BIOOp
HOPMAaTUBHO-TEXHUYECKUX U
HOPMAaTUBHO-METOAMYECKUX
JIOKYMEHTOB 110 CTPOUTENCTBY,
MOHTaXXy U HalaJlKe
WHXEHEPHBIX CUCTEM
KU3HE0OECIIeYeHUsI B
CTPOUTENLCTBE

3HaeT

HOPMAaTUBHO-TCXHUYCCKHUC u
HOPMAaTUBHO-METOAUYCCKHUEC HNOKYMCHTBI IIO
CTPOUTCIILCTBY, MOHTaxy u HaJ1aaKe

HH)XXCHCPHBIX CHCTCM JKM3HeoOecleyeHnsl B
CTPOUTCIIBCTBEC

yMeeT

OCYIIECTBIISATh BBIOOD
HOPMaTHBHO-TEXHUYECKHUX H
HOPMAaTUBHO-METOJAMYECKUX JOKYMEHTOB IO
CTPOUTENBCTRY, MOHTaXY H HaJIaJKe
WH)KEHEPHBIX CHCTEM JKM3HEOOECIICUCHUs B
CTPOUTEIILCTBE

BJIAJIEET

HaBBIKOM OCYUIECTBJICHUS BbIOOpa
HOPMAaTHUBHO-TEXHHUUECKUX u
HOPMaTHUBHO-METOJUYECKUX JOKYMEHTOB IO
CTPOUTEIBCTBY, MOHTaXYy u HaJIaIKe

MH)KEHEPHBIX CHCTEM JKU3HeoOecledeHus B
CTPOUTEIBLCTBE

ITK-3 CriocobeH
OpraHU30BBIBATH PAOOTHI
10 TEXHUYECKOMY
00CITy’)KUBaHUIO 1 PEMOHTY
WH)KEHEPHBIX CUCTEM
JKM3HE0OeCIIeYeH s B
CTPOUTEIIbCTBE

I1K-3.1 OcymecTBasieT BEIOOD
HOPMAaTHUBHO-TEXHUYECKHUX
JOKYMEHTOB,
pErIaMEHTHPYIOIINUX
CaHUTApPHYIO, OXKAPHYIO U
HKOJIOTHYECKYIO 0€30MacHOCTh
(GYHKIIMOHUPOBAHUS
MHXEHEPHBIX CUCTEM
XKHU3HE00eCIeYeH!sI B
CTPOUTENILCTBE

3HaeT

HOPMAaTUBHO-TCXHUYCCKUC JAOKYMCHTEI,
PEriIaMCHTHUPYIONIUEC CAaHHUTAPHYIO, ITOXKApHYIO
u 9KOJIOTMYCCKYIO 0C30IMacHOCTh

CI)YHKLII/IOHI/IpOBaHI/ISI HHKCHCPHBIX CHUCTEM
JKH3HEOOECIICUCHHS B CTPOUTCIIbCTBE

ymeer

OCYIIECTBIISATh BBIOOP
HOPMAaTHUBHO-TEXHUUECKUX JIOKYMEHTOB,
pPErIaMeHTUPYIOIIUX CAaHUTAPHYIO, MOXKAPHYIO
u HKOJIOTUYECKYIO 0€301MacHOCTb

(GYHKIIMOHUPOBAHUSI ~ MHXKEHEPHBIX  CHCTEM
KU3HEOOECTIEYCHUS B CTPOUTEITHCTBE

BJajieeT

HAaBBIKOM OCYIICCTBJIICHUA BI)I60pa
HOPMAaTUBHO-TCXHHUYCCKUX AOKYMCHTOB,
pETIAaMEHTUPYIOIMX CAHUTAPHYIO, MOXKAPHYIO
" HKOJIOTHYECKYTO 0e30macHOCTb
(GYHKIIMOHUPOBAHMUSI ~ MHXKEHEPHBIX  CHCTEM
)KI/I3H606€CH€‘-I€HI/I$I B CTPOUTCIILCTBE




[TK-3 Cnocoben
OpraHU30BBIBATh PAOOTHI
10 TEXHUYECKOMY

[1K-3.4 TIpousBoaut

TEMIIEPATypPHBIX U

00CITyXKMBAaHUIO U PEMOHTY | TUJIPABINYECKUX PEKUMOB

HWHXXCHCPHBIX CUCTEM
JKM3HeoOecreyeH s B
CTPOUTECIIBCTBC

JKH3HeoOecIeueH s B
CTPOUTEIILCTBE

MHCTPYMEHTAJIBbHBIH KOHTPOJIb

pa6OTBI HHXXCHCPHBIX CUCTEM

3HaeT

OCHOBBI MHCTPYMEHTAJILHOTO KOHTPOJIS
TEMIIEPATYPHBIX U THAPABIMYECKUX PEKUMOB
paboThI MHKEHEPHBIX CUCTEM
AKHU3HE00eCIeUeHNs B CTPOUTEIbCTBE

yMmeeT

IMPOU3BOJANTDH I/IHCTPYMGHTaJ'IBHHﬁ KOHTPOJIb
TEMIICPATYPHBIX M THAPABIMYCCKUX PEKHUMOB

palboThI UHXEHEPHBIX cucreM
KHM3HE0OECIIeUeHUs B CTPOUTELCTBE

BJIajieer

HaBBIKOM IIPOBEICHUS HHCTPYMEHTAIBHOIO
KOHTpPOJISI TEMIIEPATypHBIX U THIPaBINYECKUX
pPeKUMOB  pabOTBl  MHXKEHEPHBIX  CHCTEM

JKH3HEeoOeCIIeueHus B CTPOUTEIIBCTBE

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMmbl

JlannHast tuciuiuivHa (MOAysb) BKiItodeHa B biok «lucuumnunel, monynu» b1.B.J1B.01.02.03
OCHOBHOM mpodeccruoHanbHOM 00pazoBaTenbHOM nmporpaMmmbl 08.03.01 CTpoUTEIBCTBO M OTHOCUTCS K
yacTu, (GopMUPYEMOIl yHaCTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHHUH yueOHOro MyIaHa.

Ne n Kon n HaumeHoBaHre HHIUKATOpa
/1 PCULICCTBYIOLME HCUIILTHHET JOCTHKEHHS KOMIICTCHIIUN
1 | Beremas matematuka OIIK-1.6, OIIK-1.7, OIIK-1.8, YK-
2.1, YK-2.3, VYK-2.4
> | Pusuxa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.11, YK-1.1
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK
3 |Teopernyeckas MexaHUKa 3.9
4 | Dkomorus OIIK-1.10, YK-8.1
5 | Mexamka JKiIKOCTH 1 rasa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, IIK-1.1, IIK-1.2, TIK
6 |[OcHOBBI BOIOCHAOKEHHUS U BOJIOOTBEICHUS

-1.3, TIK-1.4, TTIK-1.5, TIK-1.6, OTIK-
4.2

Briciiass MmaTemaTuka
3HaTh MAaTEMATUYECKUI anmnapar

YMETb HUCIIOJIL30BATh MaTeMaTHUCCKUU arrmapar 1npu pCuICHUM NPUKIIaAHbIX 3ada4

®usuka
3HaTh QYHIAMEHTAIbHBIC 3aKOHBI (PU3UKHI

YMETb IPUMEHSATH 3aKOHBI (PU3UKHU IPU PEIICHUH MPUKIAAHBIX 3a/1a4

TeopeTnyeckass MEXaHHUKa

3HATh OCHOBHBIE 3aKOHBI MEXaHUKH 1 Ba)KHEHIITHE CJIICACTBHSA U3 HUX
YMETHb MIPUMEHATE OCHOBHBIC 3aKOHBI MEXAaHUKHU ITPU PCHICHUHN MPUKIAAHBIX 3a1a4

DKoJI0THUA
3HATh MPOIECC THAPOJIOTHIECKOTO ITUKJIIA

I'unpoGuosnorus (XuMus BOAbI 1 MUKPOOHOJIOTHS)

3HAaTbh OCHOBHBIC 3aKOHBI pOCTa O1oOMacChl U OKUCIICHHUS C}’6CTpaTOB

YMETh OTPENIETATh OKUCITUTEIHHYIO MOIITHOCTh
OCHOBBI BOJOCHA0XEHNA U BOIOOTBEIECHNSA

3HaTh TEXHOJIOTHYECKHE CXEMBI TpaHCIIOPTHPOBKU CB

BJIAZICTh HABBIKaAMU OMPCACIICHHA PACUCTHBIX pacXo0J10B CB




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aiuxcs ¢ npemnojaaBaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yuebHoit paboThl MIPaKTUYECKYIO
Hacos TMOATOTOBKY 8 9
KoHTakTHas padora 64 24 40
Jlexumnonnsie 3ausTus (JIex) 28 0 12 16
Jlaboparopubie 3anstus (J1ad) 14 14 6 8
IIpaktuueckue 3ausatus (IIp) 22 22 6 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 1,75 0,25 15
KOHCYJIBTAIllMH 10 KYPCOBOH padoTe (IIPOoeKTy), 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3ayeTa C OICHKOI; 3almTa KypcoBoi paboThI 0,25 0,25
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTAINS TIEpeT SK3aMEHOM U cada 0.5 0,25 0,25
Yachl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesibHast padota (CP) 186,75 111 75,75
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MO1YJIA)
qacel: | 288 144 144
3a4eTHbIC eIHHUIbI: 8 4 4

5. Conep:xaHue THCHHMILTMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jesiaM (TeMaM) ¢ YKa3aHHEM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁl—[bIX 3aHATHH

5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJYIIS)

Konrakthas pabora (1o yueOHbIM
3aHITHSM), Yac. Kon
WHAUKATOPD
3 113 JIP B a
No Paseinsl AMCHUILIMHEL g JleKimH CP cero, JIOCTHKEHH
8 M3 HUX U3 HUX U3 HUX LIaC' !
Ha Ha Ha KOMIICTCHI]
BCETO 222:;_1:0- BCEro 1;[{22::;2)- BCETO 1;[{22::;2)- nn
IIoaro- noaro- oaro-
TOBKY TOBKy TOBKy
1. |1 pa3men. OuncTka CTOYHBIX
BOJI
I1K-2.1,
1.1. | CocTaB CTOYHBIX BOJ. 8| 2 2 2 15 19 I1K-3.1,
[1IK-3.4
I1K-2.1,
1.2. | CBoiicTBa CTOYHBIX BOJI. 8 2 2 2 15 19 TIK-3.1,
[IK-3.4
Heo6xoauMast CTENIeHb IIK-2.1,
1.3. J— 8| 2 2 2 12 16 I1K-3.1,
' [IK-3.4
MeToabI M CXEMBI OUHCTKH IIK-2.1,
14. CTOYHBIX BOJI 81 2 12 14 IIK-3.1,
' [IK-3.4




Mexanndeckas O9HuCTKa TK-2.1,
1.5. CTOWHBIX BOT 8| 4 4 4 2 2 57 67 I1K-3.1,
’ [IK-3.4
buonornueckas ouncrTka TK-2.1,
1.6. CTOHBIX BOT 91| 8 8 8 6 6 40 62 I1K-3.1,
’ [IK-3.4
O0paboTKa 0CaIKOB CTOYHBIX [K-2.1,
1.7. BOT 9] 8 8 8 2 2 135,75| 53,75 | IIK-3.1,
' [IK-3.4
2 |2 paznen. Has KOHTaKTHast

pabora
I1K-2.1,
2.1. [nas xoHTaKTHAs paboTa 9 1,25 I1K-3.1,
[IK-3.4

3. |3 pa3aen. Kontpoins

T1K-2.1,
3.1. | Dk3amen 9 27 T1IK-3.1,
[IK-3.4
I1K-2.1,
3.2. | 3auer ¢ OoneHKOH 8 9 I1K-3.1,
[IK-3.4

5.1. Jlexuuu

Ne [ HammenoBanue paznena

pasn ¥ TeMBI JICKLIHi HanmeHnoBanue u KpaTKOC COACPIKAHNC JICKITUI

CocTaB CTOYHBIX BOJI

[Toka3zarenu coctaBa cTOUHBIX BoJ. Knaccudukanus 3arpszHeHuii mo
¢ba3oBo-aucIepcHOMY cocTaBy. bakrepuanbHOe 3arpsi3HEHHE CTOYHBIX
BOJI.

1 CocTaB CTOYHBIX BOJI.

CBolicTBa CTOYHBIX BO/I.

Xumuueckas 1 6uonoruyeckas norpedHocts B kucinopoje (XIIK u BIIK).
CBs3b cylecTBa nokasaTesel ¢ mpoueccamu 3arpsisHeHUs U

2 | CBoiicTBa CTOYHBIX BOJ. | CAMOOUHUIIEHHS BOJ0eMOB. HOpMBI yensHoro copoca 3arpsasHeHui
aHTPOIIOT€HHOT'0 U TEXHOTEHHOT'0 MpoucxoxieHus. Onpeaenenue
KOHIIEHTPALMU CTOYHBIX BoA. COOTHOIIIEHHE TIOKa3aTeNnel cocTaBa
CTOYHBIX BO/I.

Heo6xoanmas creneHb O4UCTKH.

3arpsi3HeHue U CaMOOUUIIIEeHHE BO1oeMOoB. OXpaHa BOLOEMOB OT
3arpsi3HeHus. HeoOxoaumasi creneHb OYHUCTKY.

XapakTepucTUKa MOBEPXHOCTHBIX BOJIOMCTOUYHUKOB, UX KiIacCU(UKALUA
M0 THJIPOXUMHUYECKOMY U THAPOOHOIOrHYeckoMy pexumy. [Ipasuna
OXpPaHbl BOJIOEMOB OT 3arps3HeHHsl. IBTPO(UKAIUSA B BOAHBIX O0BEKTAX.
CMenieHne CTOUHBIX BOJ IIPH CITYCKE MX B PEKH, 03€pa, BOJOXPAHUIIHUILA.

HeoOxoaumast creresn
OYUCTKHU.

MeToabl M CXeMbI OUMCTKU CTOUYHBIX BOJ,.

MeToapl MEXaHUYECKOH, PU3UKO-XUMHUECKOU, OMOIOTHYECKOU U
MeTO/IbI K CXEMBI TYOOKOM OYUCTKH CTOYHBIX BOJ. CXeMBbI OUMCTHBIX CTaHIH. OCHOBBI

OYHCTKH CTOYHBIX BOJ. |METOJIOB OYHUCTKH BOA, UX 3(P(YEKTUBHOCTB, 001aCTh NPHUMEHEHHMS.

MeTtoap1 006e3BpekrBanus, 00e33apaKuBaHusl, 00€3BOKUBAHUS, CYILIKH,

JTUKBUJAIUN U YTUITU3AIAH OCAJIKOB CTOYHBIX BOJI.

MexaHnuecKkasi O4MCTKa CTOYHBIX BOI.

MexaHnuecKkasi O4McTKa | XapaKTepHCTUKA MPOLIECCOB MPOLEKUBAHUS U CeMapaliy CTOKOB.
CTOYHBIX BOL. Pemerku, n1poOuiiku, pemeTku-1poouiku. Pacyer pemeroxk,

3¢ deKTUBHOCTH paboThl. JIMKBUAAIIUS OTOPOCOB.




Mexanuueckas O4MCTKA
CTOYHBIX BOJI.

MexaHuueckasi OUMCTKa CTOYHBIX BOJI.

[TeckonoBku. I1eckoI0BKM TOpU30HTAIIbHBIE C IPSAMOJUHENHBIM U
KpPYTOBBIM JIBUKEHHEM BOJIbl. PacueT meckosoBoK, 3(pPpeKTUBHOCTD
pabotsl. [leckonoBku aspupyembie. KOHCTpyKIIMK 1 pacyer.
BepTukanbHble U TAHT€HIMAbHBIE TECKOIOBKH. [IeckoBbIe MIOMAaAKU U
neckoBble OyHKepbl. OTMBIBKA ITECKa OT OPraHMYECKHUX 3arpsI3HEHUIH.

Mexannueckas OUHUCTKa
CTOYHBIX BOI.

MexaHuueckasi OUMCTKa CTOYHBIX BO/I.

Kunernka ocakJieHUS B3BELICHHBIX BEIIECTB B CTOYHBIX BOJIAX.
Ariiomepalius B3BEIICHHBIX BEUIECTB, OIICHKA CTETICHU arjioMepaiiu.
['opu3oHTaNbHBIE OTCTONHUKY, IPUHIUIIBI KOHCTPYHUPOBAHUS, pacyer,
s dextuBHOCTh padboTh. K03 duiimeHT 00beMHOT0 UCIIOIb30BAHMS
OTCTOWHHUKOB.

Mexannueckas OUHUCTKa
CTOYHBIX BO/I.

MexaHnuecKasi O4MCTKa CTOYHBIX BO/I.

PagunanbHble OTCTOMHUKY, TPUHIMITBI KOHCTPYUPOBAHUS, pacyer,

3¢ (heKTHBHOCTL pabOTHl. TOHKOCTIOWHBIE OTCTOMHUKH. BepTukaabHbIe
OTCTOWHUKH, IPUHLIUIIBI KOHCTPYHPOBAHUS, pacueT, 3(h(HEeKTUBHOCTh
pabotel. OcBernuTenu. OCBETIUTENN C €CTECTBEHHOM a’palifen.
KoHCcTpyKIus 1 pacueT OCBETIUTENEH.

buonornueckas ouncrka
CTOYHBIX BOJ.

buonoruueckas ouncTKa CTOYHBIX BOJI.

Bronornveckast O4MCTKA CTOYHBIX BOJ B €CTECTBEHHBIX yCIOBUsIX. OOmIme
MPUHLIMIIBI TPOAYKLIUHU U IECTPYKLUN OPTraHUYECKUX BEIIECTB B IIPUPOJIE.
OuncTKa CTOUHBIX BOJ Ha OMOIOrnueckux ¢puibrpax. OO1uMe IpUHLIHUIIBL
ouodmisTpanun. TexHomorust paboTel, KOHCTpYKIKU. O01aCcTh
MIPUMEHECHHUS.

buonornueckas ouncrka
CTOYHBIX BOJ.

buonornueckast 04uCTKa CTOYHBIX BOJI.

OuncTKa CTOYHBIX BOJ B aOPOTCHKaAX. O6H_II/IG IIPUHIMIIBI U3BATHUA U
OKHUCICHUA SarpﬂBHeHI/Iﬁ B AOPOTCHKaAXx. AKTHBHBIN WJI M €0 CBOMCTBA.
CDaKTOpr, BJIMAIOIIHUEC HA X0 OYUCTKH, I1IapaMCETPhI IIpOLECCa. Cxembl
pa6OTH A9POTCHKOB. A3pOTeHKI/I'CMCCI/ITeHI/I " a3POTCHKHU-BBITCCHUTCIIN.
A3pOTeHKI/I C pereueparopaMu U 0e3 HHX.

buonornyeckas ouncTKa
CTOYHBIX BOJ.

buonornueckast O4NCTKa CTOYHBIX BOI.

I'myGokast ounctka cTouHbIX BoJ. Kiaccudukaimst MeTo0B I00OUUCTKH
CTOYHBIX BOJ] OT B3BCIICHHBIX BEHICCTB, PACTBOPCHHBIX OPraHUYCCKUX
COeIMHEHMH, a30T1a, pochopa. Asporenku o cxeme JIHUDO. Tuns
a’paTopoB OTEUYECTBEHHOTO M 3apYOEKHOTO IPOM3BOJICTBA.
Knaccudukanus u cucteMaTH3alms adparioHHOT0 000pyI0BaHUsI.

buonornueckas oyncrtka
CTOYHBIX BOJ.

buonornyeckas 04nCTKa CTOYHBIX BOJI.

BTopuuHoe oTcTanBaHWe CTOYHBIX BOJ. THUITBI BTOPUYHBIX OTCTOMHHUKOB U
WX KOHCTPYKTHBHBIE 0COOCHHOCTHU. [[e3nH(eKIHs CTOYHBIX BOJ. MeTO b
o0e33apaXMBaHUSI CTOYHBIX BOJI.

O6paboTka ocagKoB
CTOYHBIX BO.

O0paboTka 0CaJIKOB CTOYHBIX BOJI.

CocraB u cBOICTBa 0CaJKOB CTOYHBIX BOA. O0E3BOKHMBAHUE OCA/IKOB Ha
HeHTpudyrax u cenaparopax. O6e3B0OKMBaHIE OCAKOB B I10JIE
HEHTPOOESXKHBIX cuil. [IpsIMOTOUHbIE U IPOTUBOTOYHBIE LIEHTPUDYTH
0CaJUTENIBHOTO THIIA CO IITHEKOBOH BBITPY3Koi ocajka. [lapameTpsr
paboThl, 3¢ HEKTUBHOCT MPUMEHEHHS. Y CTPOHCTBO HEeHTpUPyr. Cxema
y3JI0B IEHTPU(YTUPOBAHHSI OCaIKOB M M30BITOYHOIO aKTUBHOT'O MJIA.




O6paboTka ocaaKoB
CTOYHBIX BOJI.

O6paboTKa 0CaAKOB CTOYHBIX BOJI.

Cymika, C)KUTaHHE W UCTIOIb30BaHKEe 0caaKkoB. O0e3BOKMBAHUE U CYIITKA
OCaJKOB Ha WJIOBBIX IUIomankax. [nomanky Ha eCTECTBEHHOM U
HMCKYCCTBEHHOM OCHOBAHMWH, TIJIOMIAKHA C OTBEJCHUEM UIIOBOU BOJIBI,
IJIOIAIKK-YIUIOTHUTENU. bapabansl. Cylnuiku adpoIMHaMUYECKOTO THITA
- IPSIMOTOYHBIE, CTpyHHbIe. CokUranue ocaakoB. TUMbI neyei,
CKJIAJIMPOBAHME M XpaHEHUE 30J1bI U IIUTAKOB. VICTIOIB30BaHUE OCATKOB.
[ToaroroBka ocagkoB K BHECEHUIO B mouBy. O0e33apaKuBaHUE OCATKOB.
CxeMbl pabOThI HIIOBBIX TJIOMIAOK PA3IMYHOIO THIIA. Y CTPOUCTBO
cymmiok. O4ucTka OTXOAIIUX Tra30B. Y CTPOMCTBO NeUYel, OUMCTKA ra30B.

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanmne pasacia

p{:; 1 TEMBbI PAKTHYECKUX HaumeHoBaHMe U cofiepKaHUE MPAKTHUECKUX 3aHATHIA
3aHATUI
Heo0xoaumas cTerneHb OYHCTKH.
Onpenenenne HEOOXOUMON CTENICHN OYHCTKH CTOYHBIX BOJ 110
KOHCEPBATHBHBIM M HCKOHCEPBATHBHBIM MIpUMecsM. V3ydueHne ycrnoBuit
3 | Heobxomnmasi cTenetdb | ppinvera cToYHBIX BOM B BOZOEMBI TIPH TIEPMAHEHTHOM 3arpS3HEHAN HX BO
OHCTKH. BpeMeHH. Pa3paboTka HOPMATHBOB Ka4€CTBA OYUIIEHHON BOJIBI IIPH
TPYIIIOBOM BOJIOTIONB30BAaHUU. VI3ydeHNEe TOKyMEHTOB Ha pa3pelieHue 1o
BOJIOIIOJIL30BAHUIO.
MexaHn4ecKast OYMCTKA CTOUHBIX BOJI.
5 Mexaanueckass OUUCTKa OHpG[{GHeHHe pacxoa0B U COCTaBa CTOYHBIX BO. Pacuer PEIICTOK
CTOYHBIX BOJL. AKCKAJIATOPHOIO THMa. PacyeT aspupyembIxX NecKoJoBOK. Pacuer
MIEPBUYHBIX PAIUATBHBIX OTCTOHHUKOB.
Bbuonornyeckass 0O4MCTKa CTOUYHBIX BOJI.
6 Buonoruueckas ourcrka | PacueT u mpoekTrupoBaHue KamnelbHbIX U BBICOKOHATPYKAEMBIX
CTOYHBIX BOJI. 6nounbTpoB. Jlo3upyromiue 1 OpOCUTENbHBIE YCTPOHCTBA, UX
KOHCTPYKIIUU U pacyer.
buonornueckas ouncTKa CTOYHBIX BOJI.
6 Buonoruueckas ouncrka | PacueTr aspoTreHkoB 0e3 pereHepaTopoB U ¢ pereHeparopamu. Pacuer 30H
CTOYHBIX BOJI. 6uobnoka o cxeme JIDHUDO. Onpenenenue KOHCTPYKTUBHBIX
pa3MepoB.
Buonornyeckast O4MCTKAa CTOYHBIX BOJI.
5 Buonornueckas ouncrka | PAcueT u moadop a’palimoHHOT0 000pyIOBaHUs, TICPEMEIITHBAIOIICTO
CTOYHBIX BOJI. obopynoBanus. PearentHas o0paboTtka (koarymsmusi). OmnpeneneHue
KOJIMYECTBA PEarcHra.
Buonornyeckast O4UCTKAa CTOYHBIX BOJI.
6 bronornieckas 09MCTKA | paoyer paaranbHbIX BTOPUYHBIX OTCTOMHUKOB. PacueT u mogoop
CTOYHBIX BOZ. obopynoBanus s o0e33apakuBaHus CTOYHBIX BOI (Y DO).
O0paboTka 0CaJIKOB CTOYHBIX BOJI.
Z O6paboTka ocagkos | [loaroToBka ocankos K 00e3B0XKMBaHMIO. Pacyer UIOYIIIOTHATENEH.
CTOYHBIX BOJI. Omnpenenenre KoMMuecTBa QIIOKYISIHTA, BEIOOP CXEMBI €T0
MIPUTOTOBIICHUSI.
7 O6pa60TKa 0CaIIKOB O6pa60T1<a 0CaaKOB CTOYHBIX BOJI.
CTOYHBIX BOJL. Pacuer u mon6op neHTpudyr 17151 00€3BOKUBAHUS OCATKOB.
O6paboTka 0CaAKOB CTOYHBIX BOJI.
7 Obpabotka ocakos Pacyer aBapuitHBIX WITOBBIX TUTOIIAIOK JIIST 00OC3BOKMBAHUS M CYIIKH
CTO'HBIX BOZ. ocankoB. CxemMbl pabOTHI UIOBBIX TUIOMIAJO0K PA3JIMYHOTO THUIIA.
O6paboTka 0CaAKOB CTOYHBIX BOJI.
7 Obpabotka ocaxos Coxuranne ocakoB. THITBI TIeUeH, CKITaTUPOBAHNE U XPAaHCHHE 307161 U

CTOYHBIX BOJ.

nurakoB. Vcrons30Banne 0cagKoB.




5.3. JJaGoparopHbIie pabOTHI

HaunmenoBanue pasnena

Ne
- Y TE€MBI JJA0OPATOPHBIX HanmMeHnoBanwue u cojiep:kanue 1a00paTOPHBIX paboT
P pabor
1 CocTaB CTOYHBIX BOJI
Cocras CTOYHBIX BOL. Buabl u xapakTepUCTUKU CTOYHBIX BO/I.
CBoiicTBa CTOYHBIX BOJI.
2> | Cpoi HccnenoBanue Gpu3ndecknx mokasaresieil kauecTBa Bojbl. MccnenoBanue
BOUCTBA CTOUHBIX BOA. | cappTapHO-XMMHYECKHX MOKa3aTeneil kauecTBa Bojbl. Vccnenosanue
0aKTEPUOJIOTHYECKUX ITOKA3aTeNe KauecTBa BOJIBI.
Mexanuyeckast O4MCTKA CTOUHBIX BO/I.
5 Mexaanueckass OUUCTKa Onpe;[eneHHe XapPaKTCPUCTUK OCAAKOB IICPBUYHBIX OTCTOMHHUKOB.
CTOYHBIX BOJL. OrnpezenieHre KHHETUKHA OCAXICHUSI B3BEIIICHHBIX BEIIECTB U3 CTOYHBIX
BOJ. ATJiomMepaliysi B3BEIICHHBIX BEIECTB, OIICHKA CTEIEHU arjioMepaluu.
buonoruueckas o4ncTKa CTOYHBIX BOI.
5 TexHonornueckue nokazarenu padoThl a3poTeHKOB. OmpeneieHue
6 MONOTHHCCKAA OUUCTKA | 1 oprienTpany aKTHBHOTO MITa, HATPY3KHU HA MII, BO3PACTA HIIA, yETbHON
CTOYHBIX BOZ. CKOpocTH okucieHus. OnpeneneHne B3auMOCBsI3U MEXy 3HAUCHUSIMU
TEXHOJIOTUYECKHX MoKa3aTesiel B mpolecce OMOXUMUYECKON OUUCTKH.
6 Buosiornueckas O4ncTKa buonornyeckast 04NCTKA CTOYHBIX BOJ.
CTOYHBIX BOJI. OuncTKa CTOYHBIX BOA MCTOJOM KOaryJisiuu.
5 buonoruueckas o4ncTKa CTOYHBIX BO/I.
6 HONoTIeCkast OHHCTKA | kyyeryka ocaxkneHus HIOBOH cMecH. Mcciie10BaHNe KHHETHKH
CTOYHBIX BOL. OCaXICHUS UJIOBOM CMECH Pa3HOI KOHIIEHTPAIIUH.
O6paboTka 0CaAKOB CTOYHBIX BOJI.
7 Oﬁpa60TKa 0CaIKOB Ornpezenenre XxapakTepUCTHK OCaJAKOB CTOYHBIX BOJ. MeToinka

CTOYHBIX BOM.

OIpCACIICHUA BJIA)KHOCTH, 30JIbHOCTHU OCA/IKOB. Metoauka OIIpCACIICHUA
IJIOTHOCTHU U YACIIBHOTO COIMPOTUBIICHHA OCAIKOB CTOYHBIX BO.

5.4. CamocTosTenpHas paboTa 00y4aromuxcs

Ne | HaumenoBanwue pa3zaena .
CopepxaHue caMOCTOSATEITLHOU PabOTHI
pa3l| IUCIUIUIMHBI U TEMBI
CocTaB CTOYHEBIX BOJI
1 Cocras crounbix Boja. |IIpopaboTka TEOPETMYECKOTo MaTepuaa 10 KOHCIIEKTaM JICKLIUH 1
peKOMeHIyeMoli yueOHOM JuTepaType.
CBoiicTBa CTOYHBIX BOJI.
2 | Ceoiictsa crounsix Boj. | [IpopaboTka TeopeTHUECKOro MaTepHaa 1o KOHCIEKTaM JIEKIMH 1
peKOMeHIyeMoli yueOHOM TuTepaType.
Heo6 HeoOxonuMmas CTeneHb OYHUCTKH.
3 COOXOANMAs CTENCHD | 1T50na60TKA TEOPETHIECKOTO MaTepraa 10 KOHCIIEKTaM JISKIi 1
OHCTKA. pEKOMEeHIyeMoli yueOHOM TuTepaType.
M MeTo/IbI ¥ CXeMBI OYUCTKH CTOYHBIX BOJT.
4 CTOABI M CXEMBL | TThopaGoTka TeOpeTHIECKOro MaTepraa o KOHCIEKTaM JIEKIHH 1
OIMCTKI CTOUHBIX BOL. | sexomen ryeMoii yaeGHOI TUTEpaType.
MexaHndecKasi O9MCTKA CTOYHBIX BOJI.
5 Mexaanueckass OUUCTKa HpOpa60TKa TECOPCTUUCCKOTO MaTCpHralia 1Mo KOHCIICKTaM HeKHI/Iﬁ u
CTOYHBIX BOJI. peKOMeHTyeMoi yueOHoM muTeparype. PacdeTs coopykeHuit 6710Ka
MEXaHUYECKOW OYUCTKHU.
buonorudeckast 094MCTKa CTOYHBIX BOJI.
6 Buosiornueckas ouucrka Hpopa60TI<a TECOPCTUUCCKOTO MaTCpHralia 1Mo KOHCIICKTaM JICKIIUH U

CTOYHBIX BOJ.

pexomeHayemoi yueoHou nutepatype. PacueTsl coopyxeHuii Onobiaoka u
BTOPHYHBIX OTCTOHMHHUKOB.




O6paboTKa 0CaAKOB CTOYHBIX BOJI.

O6paboTKa 0caaKoB [TpopaboTka TeopeTHuuecKoro Mareprasa o KOHCTICKTaM JICKITHA 1
CTOYHBIX BOJL. pPEKOMEHTyeMOW ydeOHOM uTeparype. PacueTsl HI0yIIIOTHUTEINEH,

HEeHTPUDYT, UIOBBIX TJIOMIAJIOK.

6. Meroauyeckue MaTepuaJibl JJIs1 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS 10 AUCHUIIMHE
(MoayJ110)

[Iporpammoi JUCUMIUIMHBI IPEAYCMOTPEHO MPOBEICHUE JEKIIMOHHBIX 3aHATHH, HA KOTOPBIX J1a€TCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTeprall, MPAKTUHICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONAraroluX
3aKpEIUICHHE H3yYeHHOI0 MaTepuaia u GopMUpOBaHUE y 00yUYaIOINUXCI HEOOXOUMBIX 3HAHUH, YMEHUN U
HaBBIKOB. KpoMe Toro, BayKHEHIIIMM 3TarioM U3y4eHHUs TUCIUTLINHEI SBJISETCS CaMOCTOSATENIbHAs paboTa
00yJaronuxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 006bem camocTosATenbHON PaOOThI 1O AUCITUIUTMHE BKITIOUASTCS CICAYIOIIEE:

-U3y4Y€HHUE TEOPETUUECKUX BOIPOCOB M0 BCEM TEMAM JIUCIHUILUINHBI;

-MIOAATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

-TIOJITOTOBKA K JJAOOPATOPHBIM 3aHITHSIM;

-IIOJIFOTOBKA K 3a4€Ty C OLIEHKOM U SK3aMEHY.

3a710roM yCHemHoro OCBOSHHS 3TOM IUCIUIUIUHEI SIBISETCS 0053aTeNIbHOE MMOCEIIEHUE
JICKIIMOHHBIX, TPAKTHYECKUX U TAOOPATOPHBIX 3aHATHIH, TaK KaK MPOMYCK OJHOTO (TeM OoJiee, HEeCKOIbKUX )
3aHATUN MOXKET YCIOXKHUTh OCBOEHUE PA3/EIIOB Kypca. Ha MPAKTUYECKUX 3aHATHUIX MaTepual,
W3JI0KEHHBIM HA JIEKLMSX, 3aKPEIUISIETCS] YCTHBIM OIPOCOM 10 TeMaM JUCHHUILIMHBI cornacHo PIT/L

[Ipucrynas K U3y4eHUI0 TUCIUILIMHBI, HEOOXOIUMO B MEPBYIO OYEPEh O3HAKOMHUTHCS C
conepsxkanueM PITJI myist cryneHToB ouHOU (hOpMBI O0yUYEHUS, a TAK)KE METOAMYECKUMH YKA3aHUSIMU IO
OpraHU3aIMi CaMOCTOSATEILHON PaOOThI U MOATOTOBKH K MPAKTHYCCKUM U J1a0OPaTOPHBIM 3aHATHSIM.

[Ipu moAroTOBKE K MPAKTHYECKUM M JIJAOOPATOPHBIM 3aHATHSM M B paMKaX CaMOCTOSTEIIbHOM
paboThI O U3YYCHHIO TUCHHUIUIMHBI 00yJaIOUIMMCS HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHH MaTepHUall U JAOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBaHHOM 10 TaHHOM TeME JINTEepaTyphbl;

- IPYU CAMOCTOSITEIIBHOM U3yYE€HUU TEOPETUUYECKOM TEMBI CAENIaTh KOHCIEKT, UCIOJIb3Ys
pekomennoBanHble B PI1/] ncrounukuy;

- BBIIIOJIHUTH IPAKTUYECKUE 3a/1aHHS B PAMKAX U3yUY€HHOU TEMBI;

- IOJrOTOBUTHCS K IPOMEKYTOYHOM aTTECTALINH.

Wtorom n3yueHus JUCLHUILIMHBI SIBISETCS 3a4€T C OLICHKOM M 3K3aMeH. 3a4eT ¢ OLEHKOW U DK3aMeH
MPOBOJIUTCSA 110 PACTIMCAHUIO ceccuu. PopMa MpoBEACHUS 3aHATHS - MUCbMeHHas1. CTyeHThI, HE
MPOIIEIINE aTTECTAINIO 0 TpadUKy CECCUU, AOKHBI IMKBUAUPOBATH 33/I0JDKEHHOCTh B YCTAHOBICHHOM
MOPSIZIKE.

7. OneHo4YHbIe MaTepPHAJIbI 1JIsl IPOBEACHHUS TEKYILEro KOHTPOJISI YCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs M0 JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUHI C yKa3aHHEM HTANOB UX (POPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI JUCIIUIUIMHBI

Kona u HaumeHoBaHue
Ne KoHTtpommpyemsle pa3iensl TUCHHATINHBL N Bun onenounoro
WHJMKATOpa KOHTPOIUPYEMOM
/1 (Momyst) cpencTaa
KOMIICTCHITHH
MIPOMEKYTOUHBIN
1 |[CoctaB cTOYHBIX BOJI. IK-2.1, T1K-3.1, [IK-3.4 YCTHBIH OIpoC, 3a4€eT ¢
OLICHKOM
MIPOMEKYTOUHBIN
2 | CBoiicTBa CTOYHBIX BO/I. IK-2.1, T1K-3.1, [IK-3.4 YCTHBIH OIpOC, 3a4€T ¢
OLICHKOH
MIPOMEKYTOUHBIN
3 |Heobxomumast cTelieHb OUYMCTKH. IK-2.1, I1K-3.1, T1K-3.4 YCTHBIHN OIpOC, 3a4eT ¢
OIICHKOM




MIPOMEKYTOUHBIN

4 [MeTonbl M CXEMbI OUUCTKH CTOYHBIX BOJI. IK-2.1, I1K-3.1, [IK-3.4 YCTHBIU OITPOC, 3a4ET C
OLICHKOM
MIPOMEKYTOUHBIN

5 [Mexannueckas O4MCTKA CTOYHBIX BOI. [IK-2.1, I1K-3.1, IIK-3.4 YCTHBIH OIPOC, 3a4€T C
OIICHKOM

6 |buonorumueckast ouncTKa CTOUYHBIX BOJ. [1K-2.1, I1K-3.1, [IK-3.4 KYPCOBOH HPOCKT,
HK3aMEH

7 | O6paboTka 0CaJKOB CTOYHBIX BOJI. [1K-2.1, I1K-3.1, [IK-3.4 KYPCOBOH HPOCKT,
HK3aMEH

8 |Mnas koHTakTHas paboTa [IK-2.1, I1K-3.1, IIK-3.4

9 |Dk3ameH [IK-2.1, I1K-3.1, IIK-3.4

10 [3auer ¢ ouenkoit [1K-2.1, I1K-3.1, T1K-3.4




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOMMBIC /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OIBITa TPO(ECCUOHATBLHOM IESITEIIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

Bomnpocs! qyist mpoBeieHust ycTHOTO orpoca o temam 1.1-1.5

(s mpoBepku c(hOPMUPOBAHHOCTH MHIUKATOpa nocTrxkeHus komrerennun [1K-3.1, I1K-3.4, TTK-
2.1)

Tema 1.1 CocTaB CTOYHEIX BOJ

1. ITokazarenu pacxoaa U cOCTaBa CTOYHBIX BOJI

2. B3BenieHHbIe BelecTBa. XUMHUECKas M Orojoruueckasi motpeoHocTh B kuciaopoae (XIIK u
BIIK). bakrepuanbHoe 3arpsi3HEHUE CTOYHBIX BOJI.

3. HopMmsl yaensHOro cOpoca 3arps3HeHH aHTPOIIOT€HHOTO U TEXHOTC€HHOT'O IIPOUCX 0K ICHUS.

4. OnpeneneHue KOHLIEHTPALUHA CTOYHBIX BOI.

5. CoOTHOIIEHHE MTOKA3ATENEH COCTaBa CTOYHBIX BOJ.

Tema 1.2 CBoiicTBa CTOYHBIX BOJI
1. Knaccudukanus 3arpsi3HeHUH 10 (a30BO-IUCIIEPCHOMY COCTaBY.
2. CBsI3b CcylllecTBa Moka3aresiei ¢ mMpoleccaMu 3arps3HEeHUs U CAaMOOYHUIIIEHUS BOJJOEMOB.

Tema 1.3 HeoOxoanmasi cTeneHb OYHUCTKH.

1. 3arpsi3HeHne U CaMOOYUIIIEHUE BOJOEMOB.

2. OxpaHa BOJI0EMOB OT 3arps3HEHHUS.

3. XapakTepucTHKa MOBEPXHOCTHBIX BOJJOUCTOYHHUKOB, MX KIACCUPHUKAIHS MO THAPOXUMUIECKOMY
U TUAPOOHOTIOTHYECKOMY PEKUMY.

4. IIpouieccel 3arpsi3HEHUS U CAMOOYUIIEHUS BOJJOEMOB.

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

6. [IpaBuiia oxpaHbl BOJIOEMOB OT 3arpsi3HEHHUS.

7. OBTpOodUKaLUs B BOJHBIX O0BEKTAX.

8. CMel1eHre CTOYHBIX BOJ IIPH CITYCKE MX B PEKH, 03€pa, BOJOXPAHUIIHUILA.

9. Heobxomumast cTeleHb OYUCTKH CTOYHBIX BOJ IO KOHCEPBATHBHBIM U HEKOHCEPBATUBHBIM
PUMECSM.

10. YcnoBus BelllyCKa CTOYHBIX BOJI B BOJIOEMBI ITPU IEPMAHEHTHOM 3arpsi3HEHUH UX BO BPEMEHU

11. HopmatuBel KauecTBa OYHILIEHHON KOJBI ITPU TPYIIIOBOM BOJIOIIOJIB30BAaHUU.

Tema 1.4 MeToabl U CXEMBI OYUCTKHA CTOYHBIX BOJI

1. MeToapl MeXaHHUECKOH, PU3NKO-XUMUYECKOU, OMOJIOTHYECKON U TITyOOKOW OUMCTKU CTOYHBIX
BOJI.

2. Metobl 06e3BpekrBaHus, 00e33apaKuBaHusl, 00€3BOKUBAHMUSI, CYIIKH, TUKBUIAIIIU U
YTUIIU3ALUN OCAIKOB CTOYHBIX BO/I.

3. CxeMbl OYUCTHBIX CTAHIUH.

4. CymiecTBo METOJIOB OYUCTKH BOJI, MX 3PHEKTUBHOCTH, 00JIACTh MPUMEHEHHS

5. N3ydyeHue cxeM OYMCTHBIX CTaHLIMU TOPOACKON KaHaJIU3alUH.

Tema 1.5 Mexanndeckass O4YUCTKa CTOYHBIX BOJI.
1. XapakTepucTuka mporeccoB MPOIEKUBAHUS U CEMapariii CTOKOB, ()JIOTAIMN BOJI.
2. PemeTku, IpOoOMIIKY, PEIIETKH-TPOOHIIKH.



. Pacuer pemerok, 3¢ pekTuBHOCTh pabOTHI.

. JlukBugamus orOpoCoB.

. ITeckOI0BKH TOPH30HTAIILHBIE C TPSIMOJIMHEIHBIM U KPYTOBBIM JBM>KEHUEM BOJIBI.
. Pacuet neckooBoK, 3¢ (heKTUBHOCTH PaOOTHI.

. IleckomnoBku a’pupyembie. KOHCTpYKIIMU U pacyer.

. BepTukasibHble U TAaHTCHIIMATBHBIC TTECKOIOBKH.

. IleckoBBI€ TUIOMIAIKY ¥ ITECKOBBIC OYHKEPHI.

. OTMBIBKA TeCKa OT OPraHMYECKUX 3arps3HEHUH.

. Kuneruka ocaxieHus B3BELICHHBIX BEIIECTB B CTOYHBIX BOJIAX.

. Arnomeparusi B3BEIICHHBIX BEUIECTB, OIICHKA CTETIEHU arjioMepaliu.

. ['opu3oHTaIbHBIE OTCTOMHUKY, IPUHIIUIIBI KOHCTPYUPOBAHMUSI, pacueT, 3P PeKTUBHOCTD PabOTHI.
. Koappurment 06beMHOT0 UCITOTB30BaHMS OTCTOMHUKOB.

. PagnanbHele u BepTHKanbHbIe 0TcTOMHUKN. KOoHCTpyKInuU, pacyer, 3 HEeKTUBHOCTH pabOTHI.

. Ocernurenu. OCBETIUTENN ¢ €CTECTBEHHOU aspanueil. KOHCTpyKIUs U pacyeT OCBETIUTEIICH.
. ToHKOCIOWHBIE OTCTOMHUKH.

7.3. Cucrema OLICHUBAHUS PE3YJIbTATOB o6yquI/151 10 JUCHUIIIIMHEC (MOI[y.]'II-O) IIpU NPOBCACHUU TCKYLICTO
KOHTPOJIA YCIICBACMOCTH

OrneHka

3HaHUA:

«OTJINYHOY (3aUTEHO) - CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiiaM

JUCLIUIUIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJSIIMM 3a IPEAEIIbl
y4eOHOU MPOrpaMMbl;

- TOYHOE HUCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUHU, CHCTEMAaTHYECKH TPAMOTHOE
Y JIOTUYECKU IIPABUIIHOE MU3JI0)KEHNE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJIHUTENIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOW paboyeit mporpaMMoit 1Mo AUCIUTUIMHE (MOTYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLEHIUAX U HAIIPABICHUSIX
JUCIUIUIMHBI U JaBaTh UM KPUTHUYECKYIO OIIEHKY, UCIOJIb3YSl HAyUHbIE
JOCTHKEHUS IPYTrUX TUCHUILINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- BJIaJICET HaBbIKAMU CAMOCTOSITEJILHO U TBOPUYECKH pelIaTh CI0KHbIE
po0JIeMbl U HECTaHAaPTHBIE CUTYAIUU;

- IPUMEHSIET TEOPETUUECKHIE 3HAHUSI JIIsl BBIOOpA METOAMKH BBIITOJIHEHUS
3aJaHI;

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

- 0e3ynpevHo Bia/eeT HHCTPYMEHTAapHUeM Y4eOHOM TUCIUIUINHBI, YMEHHUE €r0
3¢ (HEeKTUBHO UCIOIH30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHHM




Orneska
«XO0pOoII0» (3a4TEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

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

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLEHIUAX U HAIIPABJICHUAX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

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

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh 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 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

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

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATyphl, PEKOMEHIOBAHHON paboyeil mporpaMmoii;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIPABICHUAX
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; pyKOBOJCTBOM IIPETO/IaBaTENsl Ha MPAKTUUECKUX 3aHSATHUSX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

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

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

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 yM€EeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

- 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 AJITOPUTM BBIMIOJIHEHUS 3aJaHUI

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 ATaIlbl (YOPMUPOBAHUS KOMIIETEHIMH B ITPOLIECCE OCBOCHMUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
[IpumMepHBIe TEOpEeTHYECKHE BOITPOCHI IS MPOBEACHUS 3aUeTa ¢ OLIEHKOH (8 cemecTp):

1. Ilokazarenu pacxoaa U cOCTaBa CTOYHBIX BOJL
2. B3Bemennble BeniecTBa. XUMU4ecKas U Ononoruueckast mnotpeoHocTs B kuciopoae (XIIK u
BIIK). bakTepuanbHOe 3arpsi3HEHUE CTOUHBIX BOJ.
. Hopmsl yaensHOTO cOpoca 3arpsisHeHUi aHTPOIIOTEHHOTO M TEXHOTEHHOTO MPOUCX0XKICHHS.
. OnpeneneHyne KOHUEHTPALUK CTOYHBIX BOJI.
. 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 3arpsi3HEHUS.
10. XapakreprcTuKa HOBEPXHOCTHBIX BOJOMCTOYHUKOB, X KJIACCH(HKALNS IO THAPOXUMUIECKOMY
U TUAPOOHOTIOTHYECKOMY PEKUMY.
11. Ilponeccsl 3arpsA3HEHMS] U CAMOOYMILIEHUS BOJOEMOB.
12. MaTtemaTuyeckasi HHTEPIIPETALUs MPOLECCOB MOTPEOICHUS M PACTBOPEHUS KUCIOPO/Ia,
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 BOJI [0 KOHCEPBATUBHBIM U HEKOHCEPBATHBHBIM
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. MeTtoas! GU3HKO-XUMHUYECKON 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 CTAHIIHI.
25. CymiecTBO METOJIOB OUMCTKH BOJI, UX 3P (PEKTUBHOCTD, 001aCTh MPUMEHEHUS
26. M3ydeHune cxeM OYMCTHBIX CTAHIIUN TOPOJCKOM KaHAIN3AIIHH.
27. XapakTepucTHKa MPOIECCOB MPOLICKUBAHUS U CEMapalliyi CTOKOB, (pIIOTaluu BOJ.
28. Pemetku, ApoOMIIKH, PELIETKU-APOOUIKH.
29. Pacuer pemietok, 3ppekTUBHOCTb PabOTHI.
30. JIukBuaanus oTOPOCOB.
31. IleckonOBKY TOPU3OHTATBHBIE C MPSIMOIMHEHHBIM U KPYTOBBIM JIBHKEHHUEM BOJIBI.
32. PacueT neckonoBok, 3 (eKTUBHOCTh pabOTHI.
33. IleckonoBku a’pupyemblie. KOHCTpyKIIMU U pacyer.
34. BepTuKkanbHbIe U TAaHT€HIIUATbHBIE TIECKOIOBKH.
35. TleckoBble MIIOMIATKN U TIECKOBBIE OYHKEPHI.
36. OTMBIBKA [TECKA OT OPraHUYECKUX 3arps3HEHUM.
37. KuHeTHnka ocakJIeHHs B3BEIICHHBIX BEIIECTB B CTOYHBIX BOJAX.
38. ArnmomMepaninsi B3BEUICHHBIX BEIECTB, OIICHKA CTETIEHH arJIoOMepaluu.
39. 'opu3oHTaIBHBIE OTCTOMHHUKH, TPUHIUIIBI KOHCTPYUPOBAHUS, pacueT, 3p(PEeKTUBHOCTh pabOTHI.
40. KoagdurmeHT 00beMHOTO HCTIONTH30BAHMS OTCTOWHUKOB.
41. PaguansHble U BepTUKAIbHBIE OTCTOWHUKHA. KOHCTpyKINH, pacueT, 3 HeKTUBHOCTH paOOTHI.
42. Ocsernureny. OCBETINTENN C €CTECTBEHHON a’panueil. KoHCTpyKIMs 1 pacueT OCBETIUTENEH.
43. TOHKOCHOMHBIE OTCTOMHUKH.

O 03N Nk~ W

IIpumepHBIe TEOpETHUECKHE BOIIPOCHI JUIsl POBEAEHUS dK3aMeHa (9 cemecTp):

1. BeicokoHarpyxaembie 6nopmibTphl. TexHomorus padboTel, pacder, 00JacTh TPUMEHEHUS.
2. BnoduasTpsl ¢ TUIacCTMacCOBOM 3arpy3koi. TexHomorust padoThl, pacueT, 00J1acTh TPUMEHEHUS.



. O4ncTKa CTOYHBIX BOJ B a3POTEHKAX.
. OcHOBHBIE BIMSIONINE MTAPAMETPHI IPOLIECCa OUUCTKHU.
. ADpOTEHKH-CMECUTETU
. ADPOTEHKHU-BBITECHUTEIIH.
. AdpoTeHku ¢ pereneparopamu. CxeMa KOpUJOPHBIX a3POTEHKOB.
. Pacder a’poTeHKOB C pereneparopamu u 6e3 HUX.
9. KoHCTpyKIus U pacyeT MHEeBMAaTHYECKUX adPaTOpPOB.
10. Texnosnorust pabOTHI a3POTEHKOB € yJaleHueM a3oTa 1 pochopa B cxemax ¢ npeAlecTBYomen
JNeHuTpUUKaIueH.
11. JlooyrcTKa CTOYHBIX BOJ Ha (DUIBTPAX C 3EPHUCTOMN 3arpy3KOH.
12. TexHnomnorus paboThl GUIBTPOB, UX TPOMBIBKA, pACUET.
13. Yanenue a3ora HUTpU-AeHUTpUPUKAKEH. Murpaius Gochopa u3 KIETOK OaKTepuil B BOAY U
obpaTHo.
14. CxeMbl OYHMCTKH CTOYHBIX BOJ OT a30Ta U (ocdopa.
15. bananc 3arps3HeHui mo a3oty u Gpocdopy B Xo1ae OMOTOTUUECKON OYUCTKH.
16. Pacuet 005eMOB 30H 0JI0Ka OMOIOTHYECKON OYMCTKH.
17. AspaTtopsl 1 MeMIaIKH 151 0JIOKa OMOJIOTMYECKON OYUCTKH.
18. Turibl BTOPHYHBIX OTCTOMHHUKOB JIJISl OCAXKICHUS UIIa.
19. Pacuet BTOpUYHBIX OTCTOMHUKOB.
20. XumMuKo-0nonoruyeckasi OUMCTKa CTOKOB. PeareHTsl, Ux cBOWCTBA, MECTO BBOJA U
3(PEKTUBHOCTD ICHCTBUS.
21. Obe33apakvBaHN€ OUUILIEHHON BOJIbI XJIOPOM.
22. YOO, 030HUpOBaHHE.
23. O6e3BpeKUBaHUE OCAIKOB.
24. AHaspoOHOe COpaKMBaHUE OCATKOB B METAaHTEHKAX.
25. KoHCTpyKIMSI METAHTEHKOB U UX Pacyer.
26. AspoOHas ctabunuzanus 0caIKoB.
27. Texuosorus paboThl CTAOUIN3aTOPOB M UX PACYUET.
28. Bujpbl cBSA3M BOJBI C TBEPBIM BELIECTBOM OCAJ/IKOB.
29. CgoiicTBa ocakoB. CXeMBbI ITOJATOTOBKH OCAIKOB K 00€3BOKUBAHHIO.
30. YnoTHEHUE U CTYILEHUE OCATKOB.
31. O0e3BoOKMBaHUE OCAJKOB Ha LIEHTpU(Yrax u HeHTpurpeccax. [I[puHiun paboTel anmnaparos,
3¢ PEeKTUBHOCTD, pacyeT.
32. O0e3BOKMBaHUE OCAIKOB Ha JIGHTOUHBIX QuibTp-nipeccax. [IpuHuun paboTsl anmnapaTos,
3¢ PEeKTUBHOCTD, pacyeT.
33. O0e3BOKHMBAaHHE O0CAJKOB HA WIOBBIX IIOIIAJIKAX.
34. TexHonorust pabOTHI WIIOBBIX IUIOIMIA0K U UX pacyeT. [lnomanku ¢ ynaaeHueM UioBoi BOABI.
35. Cymika ocaakoB.
36. XpaHeHue 0CaJIKOB B €CTECTBEHHBIX YCIOBHSIX.
37. KoMriocTupoBaHUE OCATKOB C LETBI0 UX UCITOJIH30BAHUS.
38. Cxxuranue ocagkoB. TexHomorus paboThl neyei.
39. OuncTKa JOMOBBIX T'a30B.

0NN DN B~ W

7.4.2. IlpakTuyeckue 3afaHus AJs MPOBEICHHS TPOMEKYTOUHOM aTTeCTalMK 00yJaroImuXxcs
[IpakTudeckue 3a1anus A MPOBEAEHUS MPOMEXYTOUHON aTTectanuu pazmenensl B OUOC / CI1O
CII6I'ACY Moodle /xadenpa Bomomnons3oBanus u 3x0a0ruu/OUnCcTKa CTOYHBIX BOJI.

7.4.3. IlpumepHble TEMBI KypcoBOi paboTh! (poeKTa) (IpU HAJTUYKHN)

Temsbl Mo KypcoBoMy npoeKkTupoBaHuto "['y0oKas OUMCTKa FOPOJICKUX CTOUYHBIX BOJ" pa3MeleHbI
no aapecy DMOC Moodle (https://moodle.spbgasu.ru/course/index.php?categoryid=55)

KoMIuiekT 3agannii 1uig KypcoBOTO IPOEKTa COAEPHKUT:

1. XapakTepuctuka oObeKTa.

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
[Ipouienypa npoBeeHUS TPOMEKYTOUYHOM aTTECTAIIUU M TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHPYETCS TOKATbHBIM HOPMATHBHBIM aKTOM, OIIPEISIISIFOIINM MOPSIOK OPTaHU3AINH U
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTaIlluu 00yJaroIIHXCsl.
[Tpouenypa oneHuBanust GOPMUPOBAHUS KOMITETESHITUH NP MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBesieHa B 1. 7.3. TUMOBBIE KOHTPOJBHBIC 3a/IaHUS WIH UHBIE MAaTEPHUAIIBI TEKYIIIETO KOHTPOJIS
IPUBENEHBI B 11. 7.2.
[TpomexyTodHast aTTecTanus Mo IUCIUIUTMHE TPOBOAUTCS B (DOpME 3aueTa ¢ OIICHKOW U DK3aMEHa.
3aueT mpoBoaUTCS B hopMe codecenoBanus. B ax3aMeHaIlMOHHBIN OUIIET BKIFOYEHO JIBa TEOPETUICCKIX
BOIpOCa. DK3aMEH MPOBOAUTCS B YCTHOU opme. [[J1sl MOATOTOBKY MO IK3aMEHAIMOHHOMY OWIIeTY
otBoauTcs 40 MUHYT.

7.6. Kputepun onieHuBaHus COPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IMPOMEKYTOTHOM

aTTecTauuu
YPOBEHb OCBOCHMS M OLICHKA
Ouenka Ouenka
«HEYIOBJIETBOPUTEITD | «YAOBIECTBOPUTEIbH | OIEHKa «XOpOLIO» OrieHKa «OTJIMYHO»
HO» o»
«HE 3a4TEHOY «3a4TEHOY»
VYpoBeHb ocBOeHHSI | YpPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHMS YpoBeHb OCBOCHUS
KOMIIETEHIINHU KOMIIETEHLINI KOMIIETEHIINHU KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IOPOTOBBIIT». «MPOABUHYTBIN. «BBICOKHII».
Kommereniuu ge Kommerenmn Komnerenimmn Kommerenmun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug oTCyTCTBYIOT, |  CdopMupoBaHsbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHUS U HaBBIKH HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUA HOCAT _ | BeecTopoHHHE. YMenus
O — (dbparMeHTapHbBI U PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapakTep, MIPUMEHSIOTCS K
PenpoIyKTUBHBIN MIPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEIIECHUIO TUTIOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHAPTHBIX
HU3KHHA YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKH YPOBEHb
HaBbIKA. CaMOCTOSITENIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOMYHBOTO BBICOKAsl aJJaITUBHOCTH
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

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 | Ha JOMOTHUTEIbHbIC 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
3aJIaHU M.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJIUKH
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 3HAHMS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

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

OneHka no JUCHMILIMHE 3aBUCUT OT YPOBHSI CPOPMUPOBAHHOCTH KOMIETEHIINH, 3aKPEIIJIEHHbIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

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

OreHKa «OTJIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIU CpeHee apuhMETHICCKOE HAXOUTCS 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
HaxXOJIUTCA 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 JOMOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOI JIJIs1 OCBOCHUSI TN CLUTLIMHBI

(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 MumykoB b. I'., Uraatuuk C. 1O., Urnatuuk B. C., Ounctka ropockux

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

2 Anexcees E.B., Ounctka crounsx BoJ (orarueir. OCHOBBI TEXHOJIOTHH U

npumenenue, Mocksa: ACB, 2015

https://www.studentli
brary.ru/book/ISBN9
785432300911.html




Butkosckas P. @., [TerpoB A. H., TexHuka 1 TEXHOIOTUS 3a1LUATHI

OKpYy>Karolen cpepl. bruomornueckas ouncTka CTOYHbIX BoJ, CaHKT-

https://www.iprbooks

3 [MerepOypr: Cankr-IleTepOyprckuii rocy1apCTBEHHBI YHHBEPCUTET hop.ru/102567.html
IIPOMBIIUIEHHBIX TEXHOJIOTMI U qu3aiiHa, 2018
4 I'yakoB A. I'., MexaHuueckasi O4MCTKa CTOYHBIX BoJ, Bonoraa: Mupa- https://e.lanbook.com

WNnxenepus, 2019

/book/124649

OO6yuaromuecs u3 yrciia MHBaUI0B U jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B (opMax, aalnTUPOBAHHBIX K OIPAaHUUYEHUSM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «IHTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

[Mopran aucranuuonnoro odyyenus CIIOI'ACY Moodle (Kypc:
O4uCTKa CTOYHBIX BOA)

https://moodle.spbgasu.ru/course/index.
php?categoryid=55

8.3. [lepeueHsb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DneKTpOHHO-0MOIMOoTeYHas cucTeMa u3arenbersa "KoHcynbTanT
cTyJeHTa"

https://www.studentlibrary.ru/

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJIIEKTPOHHO-O0MOIMOTEeYHas cucTeMa n3arenbersa "Jlans"

https://e.lanbook.com/

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOINYECKOM TUTEpaTyphl
CII6I'ACY

www.spbgasu.ru

Hayunas snexrponnas 6ubmuoreka eELIBRARY.RU

Hayunas ssektpoHHas
6ubanorexka eELIBRARY.RU

OnexTpoHHas oubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema muctaniponHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

8.4. IlepeueHb MH(POPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIb3yEMBIX NP OCYIIECTBIEHUU 00pa30BaTeIbLHOIO
npoliecca 1o JUCHUIIMHE, BKII0Yas epeueHb JUIEH3HOHHOTO U CBOOOIHO paclpoCTpaHseMOro

nporpaMMHOTO obecrnieueHUs

Crioco6 pacnpocTpaHeHus

HaunmenoBanue (JIMIIEH3MOHHOE U CBOOOIHO
pacrpocTpaHsieMoe)
NanoCAD Husxenepusiii BIM Ceprtucduxkart ¢ 14.09.2022
BIMuvision CB0OOJIHO pacpoCTpaHsIeMOe
LibreOffice CB00OOJTHO pacpocTpaHsIeMOe
Kontpaxkt Ne 7246/22 ot
ZuluGIS 8 25.07.2022 r. ¢ OOO "Ionutepm".

Jlunensus 6eccpounas

Model Studio CS

JInnensus no 02.03.2024




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITENbHON paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHamieHHOCTh 000pYJJOBAHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

VYyebHas ayuTOpHs AJis1 TPOBEACHUS 3aHATUI
JIEKIIMOHHOT'O TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
obopymoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEINIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixon B HTEpHET

50. Yuebnas naboparopus OO1eit skosnorumy,
XUMHHU BOJIBI U TEXHOJIOTUU OYMCTKU CTOYHBIX BOJ
2-s1 KpacHoapmelickas yi. 1. 4

Ayn. 16, 501,506

Juctumisarop; BertsokHoM mikad; BeITsokHOM mKad;
XnagorepMocTat; Xmagorepmoctar; Mukpockon 1-
20; Xumuyeckas ocyna;

DNEeKTPOIUIUTKA KBapIl; AHAIU3aTOpP KUJIKOCTH
«Daroopat-02-3M» ¢ mpucTaBKO i ONpeesieHus
XIIK; ITopratuBnsiit TypOugumerp HACH moz.
2100P; ®nokynsarop 113-0244 mecTuMecTHbIN;
Konopumerp KOK-3; [Tpubop BakyymMHOTO
(buUIBETpOBAHUS;

Crenp nabopatopusiii; Tepmopeakrop; Llentpudyra
HactonpHas OITH-8; Beckl maboparopusie GX-400;
pH-metp kapmanssIil pHep2 dupmser HANNA,;
OunbTpanronHas Kononka; dnekrponedb SNOL;
OnbITHAs ycTaHOBKA MO UMITEJUIEPHON (hoTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymmnbnsiii mkadp CNOL; pH-metp 98127,
AxBaguctuusitop 3-10; Crena: I'mapaBnnueckuit
notok; Crenn: ['mapaBnuyeckue cOnpoOTUBIICHHUS;
Crenn: McreueHne KUIKOCTH Yepe3 OTBEPCTHUS U
HacaJKu

Crenn: Hacocubie ycranoBku; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; JlozaTop NTUNETOUHBIIH;
Kapwmannsnii pH-metp HI 98103

AnanuszaTtop pactBopeHHoro kuciopoga MAPK-3020;
Cnexrpodoromerp [13-5400BU; pH-meTp 98127,
Muxpockor 1-20.

50. Tlomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, aya. 217): [1K-23 mr., B
T.9. 1 mrr.- IIK mmst murg ¢ OB3 (cuctemusiid 010K,
MOHUTOD, KJIaBHATypPa, MBIIIb) C MOJKIIOYCHHEM K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIa B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlis naBanuaoB u nn ¢ OB3 obecrieunBaroTcs crielalibHbIe YCIOBUS AJIs TOTy4YEHUs
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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