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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

6 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE!
ayJUTOPHBIE 3aHATUS 90
caMocCTOsTebHas paboTa 104
4aCOB Ha KOHTPOJIb 22
PacnipeneieHre 4acoB JUCHUIINHBI 0 ceMecTPaM
Cemectp
(<Kypc>.<Cemectp 2(1.2) 320
Ha Kypce>) Hroro
Henens 153/6 14 2/6
Bun 3anatui vII PIT vII PII vII PIT
Jlexuuu 16 16 14 14 30 30
JlabopatopHsbie 16 16 14 14 30 30
IIpakruueckue 16 16 14 14 30 30
Uroro ayn. 48 48 42 42 90 90
KonrakrHas 48 48 42 42 90 90
pabota
Cawm. pabora 42 42 62 62 104 104
Yacsl Ha 18 18 4 4 22 22
KOHTPOJIb
Htoro 108 108 108 108 216 216
Bune! koHTpONA B cemecTpax:
OK3aMeH 2 ceMecTp
Kypcosoii npoext 2 ceMecTp
3auer 3 ceMecTp
Kypcosas pabota 3 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.

Ju—

IpruoOpeTeHne MaTUCTPAHTaMH HaBBIKOB BEIOOPA COBPEMEHHBIX METOJIOB, TEXHOJIOTHH U 000PYAOBAHUS IJIS1 OUHUCTKH
IIPUPOTHBIX U CTOYHBIX BOJ; 3HAHUI HOPMATUBHBIX U 3aKOHOIATENbHBIX aKTOB PD B 001aCTH CTPOUTENBCTBA; OMbITA
IIPOEKTUPOBAHMS CUCTEM M COOPYKEHUH OYMCTKHU IIPUPOJHBIX U CTOYHBIX BOJI.

3. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (paznen) OI1: | b1.B

3.1 | TpeGoBanus K npeABapUTeILHOI MOAT0TOBKe 00y4Yaloerocs:

3.1.1 [ Teonnpopmarnxa

3.1.2 | UcTopus 1 coBpeMeHHBIE TPOOIeMBI IPHPOI000YCTPOUCTBA F BOJOIIONB30BAHNS

3.1.3 | CpenctBa U TEXHOJIOTUH U3MEPEHUH B TPUPOA000YCTPOICTBE U BOJIOTIONIB30BAHUN

3.2 | JucumminHbl (MOAYJIN) M NPAKTHKH, 1JIA KOTOPBIX 0CBOEHHE JAHHOM IMCUMIJIMHBI (MO1YJIs1) He00X0AUMO KaK
npealiecTByIOLIEE:

3.2.1 | 3amuTa BRITYCKHON KBAIM(HUKAIIMOHHOM PabOTHI, BKIIIOYAs ITOATOTOBKY K IPOIEyPe 3alIUTHI ¥ IPOLEAYPY 3aIIUTEI

3.2.2 | [Ipou3BoaCTBEHHAsI MPAKTHUKA - HAYYHO-HUCCIeioBaTeNbekas pabora (HUP)

3.2.3 | IlpousBoAcTBEHHAS MPEAAUIUIOMHAS TIPAKTHKA

4. KOMIIETEHI[H OBYYAIOIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTHHBI
(MOJY.JIST)

ITIK-1 : Crioco0eH ¢opMy/IMpOBATH LeJIM M 3a1a4H UCC/IC0BAHUI, IPUMEHATH 3HAHUA 0 MEeTOJaX HCC/IeJOBAHNUA NIPH
HU3Y4YeHHH NPHPOAHBIX NPOLECCOB, IPH 00¢1eJ0BAHUH, IKCIEPTH3e H MOHUTOPHHIE COCTOSIHUS IPUPOIHBIX 00LEKTOB,
00BbeKTOB BOIOCHAGKEHNUSI U BOIOOTBEACHHUS M BJIMSIHUS HA OKPY:KAIOLIYI0 CPey AHTPOIOIeHHOIi 1eATeJIbHOCTH

I1K-1.1 : 3Haer opranu3annoHHbIE (YOPMBI U CTPYKTYPY YHPaBICHUS HAYYHBIMU HC-CICJOBAaHUAMH, B TOCY/IapPCTBEHHBIX U
JAaCTHBIX HAYYIHO-HCCIIEAOBATENLCKIX OPTaHU3ALMSIX U (prpMax, JOIKHOCTHBIE O0SI3aHHOCTH HAyYHBIX paOOTHHUKOB, TO-PAIOK
OpTaHM3aINY IPOSKTUPOBAHUS U N3bICKAHUH

I1K-1.2 : YMeer pa3pabaThiBaTh IUIAHEL M TEXHHYECKUE 33/IaHUS HA HAYYHO-UCCIICIOBATEIILCKIE H ONIBITHO-KOHCTPYKTOPCKUE
paboTsl

I1K-1.3 : Brageer HaBBIKAMH HCTIOJIB30BAHUSI METOIMK OTOOPA M OL[EHKH MHHOBA-IIMOHHBIX IIPOCKTOB, OLICHKH
OpPHEHTHPOBOYHOM 3(Pp(PEeKTHBHOCTH HAYUHO-NCCIIEOBATEIBCKIX U ONBITHO-KOHCTPYKTOPCKUX PAadOT AJ1st 00BEKTOB
IpUpPo1000yCTPONCTBA M BOJIOIOIB30Ba-HUS

MK-2 : Cnioco0eH NpoBOAUTH MOUCK, NMOJTy4YeHHe, 00pad0TKY H aHAJM3 JAAHHBIX NO0JIEBbIX U J1a00PaTOPHBIX HCC/IeA0BAHUIM,
o0cJie10BaHUIl, IKCIIEPTU3BI 1 MOHMTOPUHIA 00BEKTOB BOJOCHA0KEHUSI U BOJOOTBEIeHHUSI

IIK-2.1 : 3HaeT OCHOBHBIE METOAbI U3YUYCHUS CJIIOKHBIX CUCTEM B obactu HpHpO-Z[OO6yCTpOI71CTBa " BOAOIIOJIb30BaHUA

[IK-2.2 : YMeeT npuMeHSITh OCHOBHBIE /I U METO/Ibl IUTAHUPOBAHUS DKCTIEPUMEHTA

[IK-2.3 : BaameeT HaBBIKAMH [TOCTPOCHHS MAaTEMATHUECKUX MOJICIICH U HACHTH()H-KALMK MX TapaMeTPOB, IIOCTAHOBKH U
MIPOBEICHUS IKCIIEPUMEHTOB, cOOpa, 00-pabOTKK U aHAIHM3a PE3YJITATOB KCIIC-PUMECHTOB

IK-4 : Cioco0eH BBINOJTHATH, KOMIIOHOBOYHbIE PElIEHHsI COOPYKEHU 0UYNCTKH CTOYHBIX BOJI, BHIMOJHATH PacueThl H
BbIOOp 000PYI0BAHHMSA M APMATYPBI

I1K-4.1 : 3HaeT cOBpeMEHHbBIC TEXHUIECKHE W TEXHOJIOTHUECKUE PEIICHHS CO3JaHuUs COOPYKEHUI OUMCTKA CTOYHBIX BOJ

I1K-4.2 : 3HaeT MeTO bl HHXEHEPHBIX PACYETOB, HEOOXOIMUMBIE AJIS TPOCKTHPOBAHMS COOPYKCHNIH OUYUCTKH CTOYHBIX BOJL

IIK-4.3 : YMmeeT OIpeALIATh H€06XO,I[I/IMOG X BCIIOMOTI'aTCJIbHOC TCXHUYECCKOC U TEXHOJIOI'MYCCKOE 060py,Z[OBaHI/IC COOpy)KeHI/Iﬁ
OYHCTKHU CTOYHBIX BOJ

I1IK-4.4 : YMmeeT pacCUYUTHIBATD TCXHOJOTUYCCKUE U TCXHUYCCKNUE PCIICHU S JIMHUN OYUCTKU BOAbI U 06pa60TKI/I ocaJgka

[IK-4.6 : YMeer onpeensaTh CUCTeMy cOOpa U OTBOJIa CTOYHBIX BOJI, 00bEM CTOYHBIX BOJI, KOHIICHTPAIIMIO UX 3arps3HEHUM,
CrocoOBI TIPEIBAPUTEIFHON OYHCTKH, IPUMCHSIEMBIC PearcHThl, 000pYIOBaHUE U allnapaTypy

I1K-4.7 : Bnaneet HaBBIKaMH pacy€Ta M ONPEAEICHUS OCHOBHBIX TApaMETPOB COOPYKEHUM OUHUCTKU CTOUHBIX BOJ

[1K-4.8 : BnaneeT HaBBIKaMH OTIPE/IEIEHUS OCHOBHBIX KOHCTPYKTUBHBIX M KOMIIOHOBOYHBIX PEIIEHUH COOPY)KEHUI OUNCTKU
CTOYHBIX BOJ,

IIK-5 : Crioco0eH pa3padaThIBaTh TEXHOJIOTHYECKHE M KOHCTPYKTHBHBIE PElIeHHsI COOPY KeHHIl BOTOMOATOTOBKH H
B0/103200pPHBIX COOPY-KEHU




[1K-5.1 : 3Haer npaBuiIa NpUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIsl pa3pabOTKH KOHCTPYKTUBHOM CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHHUH BOIOMOATOTOBKH 1 BO03a00PHBIX COOPY KEHUH

[1K-5.2 : 3naer TpeOOBaHMs HOPMATHBHBIX ITPABOBBIX AKTOB B c(hepe TEXHMYECKOTO PEryIMPOBAaHMS M CTAHAAPTU3AINHI K
BapuaHTaM TEXHOJOTMYECKUX M KOHCTPYKTHBHBIX PEIICHUH COOPY>KECHNH BOJIOIIOTOTOBKH U BOI03a00PHBIX COOPY>KEHUH

ITK-5.3 : 3HaeT coCTaB UCXOAHBIX AaHHBIX [T Pa3paOdOTKH MPOSKTHOW TOKYMEHTAIUH COOPYKEHHUI BOJOMOATOTOBKH
BOJ103200PHBIX COOPYKEHUH

[1K-5.4 : YMeer BbIOMpaTh TEXHUYECKHUE IAHHBIE M ONPECIISTh BAPHAHTHI BO3SMOXKHBIX PEILIEHUI KOHCTPYKTUBHOM CXEMBI
COOPYXEHUI BOJONOATOTOBKH M BOJI03a00PHBIX COOPYKEHUH

IIK-5.5 : Ymeer onpenenste TpeOOBaHMs K 00beMaM M COCTaBY MCXOHBIX IAHHBIX JJIsl pa3pabOTKK MPOEKTHON IOKYMEHTAIUU
COOPYXECHUI BOJJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

ITIK-5.6 : Bnageet HaBbIKaMu cOOpa CBEIEHUH O CYIIECTBYIOIINX U MIPOSKTUPYEMBIX 00BEKTaX ¢ MPUMEHEHHEM COOPYKEHUI
BOJIOTIOJITOTOBKH U BOJI03a00PHBIX COOPYKEHHUH

[IK-5.7 : Bnanmeet HaBBIKaM# (hOPMUPOBAHUS BAPUAHTOB MPOEKTHBIX PEIICHIH COOPYKEHII BOIOIOATOTOBKA H BO1032a00PHBIX
COOpY’KEHUHI

ITK-6 : CniocoGeH pa3padaTbIBaTh KOMIIOHOBOYHBIE PellIeHHsI HACOCHBIX CTAHIMUI CHCTEM BOJOCHAOKEHUS U
BO/100TBe/IeHUs1, IPOBOAUTH PacyeThbl U BHIOOP 000Py10BAHMA M apMATYyPbl

[IK-6.1 : 3HaeT HOPMATHBHO-TEXHIYECKYIO TOKYMEHTAIIHIO IO BOJOCHA0KEHHUIO H BOJIOOTBEICHHIO

[1K-6.2 : 3naet npodeccnoHalIbHBIE KOMIIBIOTEPHBIE IPOTPaMMHBIE CPECTBA, HEOOXOJUMBIE JUIS IPOSKTHPOBAHUS HACOCHBIX
CTaHIMH CHCTEM BOJOCHAOXKEHUS U BOZOOTBEICHUS

IIK-6.3 : 3HaeT coBpeMeHHOE 000y IOBAHUE M TEXHOJIOTUYECKIE PEIICHUS HACOCHBIX CTAHIIMI CHCTEM BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS

[1K-6.4 : YMeeT npuMeHsTh MpodecCHoHAIbHBIC KOMIIBIOTEPHBIE CPEICTRBA I Pa3pabOTKU MPOCKTHOM 1 paboueii
JIOKyMEHTAIIM1 HACOCHBIX CTaHIIUA

ITK-6.5 : YMeer onpe/essth HeOOX0ANMOE OCHOBHOE H BCIIOMOTATEIbHOE TEXHHYECKOE M TEXHOIIOTHYECKOe 000py10BaHHE
HACOCHBIX CTaHI_lI/Iﬁ CHUCTEM BO[[OCHa6)KeHI/DI U BOOOOTBCACHUS

[TK-6.6 : YMmeeT pazpabaThIBaTh U MPEICTABIATH MPE3CHTAIMOHHBIE MATEPHAIIBI 110 TIPOSKTY HACOCHBIX CTAHITUI

[IK-6.7 : YMeeT 000CHOBBIBATH MPHHSATHIE TPOEKTHBIE PELICHNST HACOCHBIX CTAaHIIHN

I1K-6.8 : Brageer HaBBIKaMU BBITTOJTHEHUS pAcUETOB, aHAJIM3a BAPHAHTOB M ONPEIEICHUS] OCHOBHOTO 1 BCIIOMOTATEIILHOTO
000pynoBaHuUs, HEOOXOMMOTO JUIS IIPOSKTUPYEMBIX HACOCHBIX CTAHIMH CHCTEM BOAOCHAOXKEHUS U BOJLOOTBEICHUS

[IK-6.9 : Bnageer HaBbIKaMU ONPEAENICHUSI TEXHOJOTHUECKUX U TEXHUYECKUX PELIEHU HACOCHBIX CTAHLIUNA CUCTEM
BOJIOCHA0KEHU, BKITIOYasi KOHCTPYKTHBHBIC U KOMITOHOBOYHBIC PEIICHUS

IK-7 : Cnioco0eH pyKoBOAMTh: O0TA€J10M BOAONO0JIb30BAHUSA CIY:KObI IKCILIYaTAllMM MEJIHOPATHUBHBIX CHCTEM; HACOCHOM
CTaHUMEH CJIy:K0bI IKCILUIYATALMM MeJINOPATHBHBIX CHCTEM

IIK-7.1 : 3HaeT cxeMbl KOMMYHHUKAIIUHA HACOCHOM CTaHIIUHU, CXEMBI PACIIOJIOKECHUS TPYOOIPOBOIOB C YCTAHOBJICHHOU apMaTypoit
Y KOMIIEHCUPYIOLIUMHU YCTPOUCTBAMU

[1K-7.2 : 3HaeT ycTpOWCTBO U MpaBUIIa SKCIUTyaTallMd KOHTPOJIbHO-U3MEPHUTENBHBIX TPUOOPOB U CPECTB aBTOMATHKH

I1K-7.3 : YMeeT coBepIIEHCTBOBATh HOBbIE TEXHOJIOTHH M METO/IbI TIOBBIIIEHHsT 3 (heKTUBHOCTH pabOThl HACOCHOM CTaHIMK

I1K-7.4 : YMeeT paccuuThIBaTh apaMeTphl BOA03a00pa U BOJIONOAAYH, BOAHOIO PEKHMA 110 JaHHBIM THIPOMETPUYECKOTO
o0opyioBaHUA U TPHOOPOB

[IK-7.5 : Bnanmeet HaBBIKaMu 00eCTIEYCHHS CBOEBPEMEHHOTO IIPOBEICHNUS TNIAHOBO-TIPEAYTIPEIUTEIHHOTO U KA TATEHOTO
pemMoHTa 000pyIOBaHUSA

[IK-7.6 : Bnanmeet HaBbIKaMu 00eCTICUSHHS COOIOICHHUS TEXHOJIOTHIECKOTO pekuMa paboThl HACOCHOW CTaHITUHI

I1K-7.7 : Brageer HaBBIKaMHU OpraHMU3aIMK padoT 10 3a00py, yueTy, paclpeIeNIeHNIO U II0a4e BOAbI B COOTBETCTBHH C
YCTAQHOBJICHHBIM TJTAHOM BOJIOIIOJIB30BAHUS U KOHTPOJIb UX BBITOJIHEHUS

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukartopsl | Jlutepatrypa | Hurepaxr. IIpumeyanune
3aHATHUS TeM /BUJ 3aHATHS/ Kype




Pazgen 1. Tema 1. CocraB n
CBOIICTBA CTOYHbBIX BOJI

1.1 Jlexuums 1. CocraB u cBolicTBa ITK-4.1 ITK- JIT.1JI1.2 IK-1
CTOYHBIX BOJT 4.3 TIK-4.7 JI1.3J11.4
CocTaB CTOUHBIX BO/I. [IK-1.1 TIK- JI1.5J12.1
TexHOTeHHBIE HCTOYHUKU 1.3 TIK-2.2 JI2.2J12.3
3arps3HeHus. Kiaccuduxarst 23945536
3arpsI3HEHUI CTOYHBIX BOJ K
MeTO/IbI X u3BJIeueHusl. Kiaccel
BPEIHBIX (haKTOPOB.
/JTex/
1.2 IIpaxruueckoe 3ansarue 1. I1K-4.2 IIK- JI1.1 J11.2 IK-3
Omnpenenenue pacu€THBIX 4.3 TIK-2.2 J1.3J11.4
pacxonoB KOC [K-2.3 JIL.5J12.1
Pacxonpr ctounbix Boa. Beimaga J2.2
3aJlaHus K KypCOBOM IIPOEKT. JI2.3J13.1
Pemienue 3agau no onpeaeneHuIo D22 D53 D4 D6
PacXo/I0B OT XKHIIbIX 3aCTPOCK U
MIPOMBIIJICHHBIX MIPEINPUITHIH, &
TaK e 00LIeTo MPUTOKa K
KaHAJIM3aI[MOHHOW OYHCTHOU
crannuu. I'paduk npuroka
ctounbIx Boa k KOC
Mp/
1.3 JlaboparopHnas pabora 1. ITK-4.3 TIK- JIT.1JI1.3 TK-3
N3ydenue KUHETUKU 2.1 1IK-2.2 JI1.4
CEIMMEHTAILIMU B3BCIICHHBIX JI1.5J12.2
Bemects. /J1ad/ JI12.3J13.1
22 36
1.4 CamocrosTenbHas padora 1. ITK-4.1 TTK- JIT.1JI1.2 TK-1
HopmaTuBHas 6a3a cirycka 4.3 IIK-4.6 JI1.3 J11.4
CTOYHBIX BOJ B BOLOEM I1K-1.1 IIK- JI1.5J12.2
Pa6ora ¢ «IIpaBuiamMu oxpaHsl 1.3 TIK-2.1 JI2.3J13.1
BOJI0EMOB OT 3arpsi3HEHUS IK-2.3 012324 36
CTOYHBIMH BOJIAMID».
/Cp/
1.5 CamocTrosTenbHas paboTa 2. [TK-4.2 TIK- JIT.1JI1.2 IK-3
Pacuér pacxo0B CTOUHBIX BOJ] OT 4.3 1IK-4.4 JI1.3J11.4
HACEJIEHHOTO ITyHKTa [1K-4.6 T1K- JI1.5J12.2
Pacuétsl o onpeneneHuio 4.7 TIK-1.1 JI12.3J13.1
PacxoJIoB OT JKHUJIONW 3aCTPOUKH U I[MK-1.3TIK- | D133 54 56
NIPOMBIIIICHHBIX IPEAIPUITHH. 2.2
Pacuér u noctpoenue rpaduka
npuToka crouHbix Box k THC.
OnpeneneHue pacu€THOM
npoussoputenbHoctu KOC.
/Cp/
1.6 CamocTrosTenbHas paboTta 3. ITK-4.3 TIK- JIT.1JI1.2 IK-1
DKOJIOTO-3KOHOMHUYECKas OLIEHKa 4.4 TIK-4.6 JI1.3J11.4
COBpPEMEHHBIX TEXHOJIOTUH [TK-1.2 TIK- JI1.5J12.2
OYHCTKH 1.3 TIK-2.1 JI2.3J13.1
DKOJIOTO-3KOHOMHYECKas OLIEHKa 213354 35

COBPEMEHHBIX TEXHOJIOTUH
OYHMCTKHA CTOYHBIX BOJI.
CucTeMHBIH aHAJIN3 TEXHOJIOTHIA,
000pYIOBaHUS U CXEM OYHCTKH
CTOYHEBIX BOJT

/Cp/




1.7 CamocrosrensHas padora 4. I1K-4.1 K- J1.1J11.2 IK-3
KommnonoBka coopyxennit KOC 4.7TIK-1.2 JI1.3J11.4
I'mnpaBnugeckuil pacuér IK-1.3 IIK- JI1.5712.2
BHYTPHILIOIAT0YHBIX 2.11IK-2.2 JI2.3J13.1
koMMyHHKaIuid. CocTaBieHue D2 53 D4 D6
BBICOTHOH CXEMBI ABHKEHUS
CTOYHBIX BOJI IO COOPYKEHHSIM U
IJTaHA TPACChl OUMCTHBIX
COOPYKEHHM.

/Cp/

Pa3zpea 2. Tema 2. Oxpana ot
3arpsi3HeHMii CTOYHBIMHU BOIAMH
BO/10éMOB

2.1 Jlexums 2. OxpaHa OT 3arpsi3HEHUN ITK-4.1 K- JIT.1JI1.2 IK-1
CTOYHBIMU BOJIaMU BOJIOEMOB. 1.1TIK-1.3 JI1.3J11.4
CamoounrieHue BOJIOEMOB MK-2.2 JI1.5712.2
Hopmarushas 6a3za crycka J12.3
CTOYHBIX BOJ B BofoéM. Kpurepuu 23 34 35 26
OLICHKH 3a-TPA3HEHHOCTH CTOKOB.

Onpenenenne HEOOXOTUMOMN
CTETIEHN OUYUCTKU CTOUHBIX BO/I.
Pacuér I[TAK, TIJIC, JITIB.
Camoounnienue BogoéMa 1
(haxTopBI, BIUSIONIME Ha MPOIIECC.
Munepanu3zanus 3arpsi3HeHUH.
IIpoueccrr HUTpHUUKAIHY,
neautpudukanuu. brok-cxema
METO/IOB.

/J1ex/

2.2 IIpaxruueckoe 3ansatue 2. OxpaHa IK-1.1 ITK- JI1.1 J11.2 TK-1
BOZIOEMOB OT 3arpsi3HEHUM 1.2TIK-1.3 J1.3J11.4
CTOYHBIMH BOJIAMHU I1K-2.2 TIK- JI1.5J12.1
OcHoBHble nos1oxxeHust «IIpaBui 23 2.2
OXpaHbl BOZOEMOB OT 3arpsi3HEHUH JI2.3J13.1
CTOYHBIMU BoJamMmy». OnpeaeneHue D2 D53 D4 D6
KOHLIEHTpALUU 3arps3HeHui
CTOYHBIX BOJ. AHAJIN3 CAHUTAPHO-

XUMHUYECKHX MOKa3aTelneil cocraBa
CTOYHBIX BoJ. OmpeneneHue
HEOO0XOTUMOH CTETICHN OYHCTKH
CTOYHBIX BOJI

Mp/

2.3 IIpakrnueckoe 3aHsaTue 3. ITK-4.3 TIK- JIT.1JI1.2 IK-3
CamoouuiieHue BogoéMa- 4.4 TIK-4.6 JI1.3J11.4
TIPUEMHHKA OYUIIICHHBIX CTOYHBIX TIK-1.1 IIK- JI1.5J12.1
BOJ 1.2 TIK-2.2 2.2
Pacuér camoouurenus Bogoéma JI2.3J13.1
(v, n, L). ITapameTpsI cMeIIeHHS. 022324 36
BEI00p TEXHOTOTHUECKON CXEMBI
OUYHUCTKU CTOYHBIX BOJ, 000D
COOPY’KEHHH OUUCTKU.

D¢ dexkruBHOCTH pabOTHI
COOPYXKEHUI
Mp/

2.4 CamocrosTenbHas padora 5. ITK-4.3 T1K- JIT.1JI1.2 IK-3
Pacuér camoouuiienus Bogoéma. 4.6 IIK-4.7 JI1.3 J11.4
Pacuérsl no onpeneneHuto IIK-1.1 IIK- JI1.5J12.2
KOHIICHTpAIIMH 3arpsi3HEHUH 2.1 TIK-2.2 JI2.3J13.1
CTOYHBIX BOJI, CMECH CTOYHBIX BOJ [1K-2.3 22 93 54 56

mo BB, BIIK O u H/O
noctynatonmx Ha KOC
/Cp/

Paznen 3. Tema 3. OcHoBHBIE
cTainu 00padoTKM CTOYHBIX BOJL




3.1 Jlexuus 3. OCHOBHEBIE CTAIUHA I1K-4.3 TIK- JI1.1J11.2 I1K-1
00pabOTKH CTOYHBIX BOJT 4.4 TIK-4.6 JJ1.3J11.4
MeToIbI OYMCTKH CTOYHBIX BOJ U I1K-1.2 TIK- JI1.5J12.2
00pabOTKH 0CATKOB 2.2 J12.3
(xnmaccugukanus). PazpaboTka u 23543536
000CHOBaHHE TEXHOJIOTHYECKHX
CXEM OYHCTKH CTOYHBIX BOJI.
Cxemsl ounicTkd. Beibop Tuma
orcroitHuka. OnpeeneHue
TEXHOJOTUIECKIX MapaMeTPOB U
pacdér oTcToitHuKa. Be1Gop
METOJIa UHTEHCU(PHUKALIUH €r0
paboThl. YTOUHEHHE
TEXHOJIOTHIECKOU CXEMBI.
/Jex/
32 [Ipaxruueckoe 3ansatue 4. OeHka [1K-4.1 TIK- JI1.1 J11.2 TK-1
M aHAJIU3 TEXHOJOTUI OYHCTKH 4.6 1IK-1.2 JI1.3J11.4
DKOJIO0T0-7KOHOMHYECKAsT OICHKA IK-2.1 JI1.5712.1
COBPEMEHHBIX TEXHOJIOTHH 2.2
OYHCTKHA CTOYHBIX BO. JI12.3J13.1
CHUCTEMHBIN aHAJIN3 TEXHOJIOTHH, 22 93 D4 56
000pYIOBaHUSI U CXEM OYHCTKH
CTOYHBIX BoA. BriOop MeTona
00e3BpEeIKUBAHNS 3aTrPSI3HEHUI
CTOYHBIX BO/. Pacuersl.
Mp/
33 Ipakruueckoe 3austue 5. [Ton6op I1K-4.1 K- J1.1J11.2 [K-3
TexHoaornu, CocTaBieHue 4.2 TIK-4.3 JJ1.3J11.4
TEXHOJOTHYCCKON CXEMBI I1K-4.6 TIK- JI1.5J12.1
AmnHann3 KauecTBa UCXOTHON BOJIEI, 4.7TIK-1.1 J12.2
BBIOOp METOJIAa U TEXHOJIOTHH I1K-1.2 TIK- JI12.3J13.1
ounctku. OnpeneiaeHue 2.11TIK-2.2 | D233 34 56
HEOOXOIMMOM CTEIICHU UX OYUCTKH
o BB, BITKO u BITKH/O.
ITom6op cocTaBa COOpPYKEHHIA
MexaHn4ecKol OUNCTKA K
ouosorunueckoi ounctku o BB
u DBIIK.
Mp/
34 Jlaboparopnas pabdora 2. Ounctka IK-4.1 TIK- JI1.1 J11.3 TK-3
CTOYHBIX BOJ METO0M 44 TIK-1.3 J11.4
oTcTauBanus /J1a6/ IIK-2.1 IIK- JI1.5J12.2
2.2 JI2.3713.1
22 D6
3.5 CamocrosTenpHas padora 6. [TK-4.7 I1K- JI1.1JI1.2 TK-1
Pacuérsl o BEIOOPY MeTOMA U 1.2TIK-1.3 JI1.3J11.4
TEXHOJIOTUN OYMCTKHA CTOYHBIX BOJT I1K-2.2 JI1.5J12.2
Beinonuenue pac4éros 1o JI2.3J13.1
OIIpEAEIEeHHIO HEOOX0 MO 3233 34 36
3 PEKTUBHOCTH OYUCTKU CTOYHBIX
Box Ha KOC
/Cp/
3.6 CamocrosrenpHas padora 7. [1K-4.4 TIK- JI1.1 J11.2 TIK-3
Br160p cocTaBa OUUCTHBIX 4.6 IIK-4.7 JJ1.3711.4
COOPYXKEHHH U COCTaBIICHUE ITK-1.2 TTK- JI1.5J12.2
TEXHOJIOTHIECKOU CXEMBI OUHCTKH 1.3 TIK-2.1 JI2.3713.1
CTOYHBIX BOJ IK-2.3 212233 36

ITonGop cocraBa coopyKeHHIA
OYHUCTKH CTOKOB ITO HEOOXOIMMO#
3¢ EKTUBHOCTH OYHCTKH.
CocraBieHue 0JI0K-CXEMbI
OUYHUCTKHI

/Cp/

Pa3znen 4. Tema 4.
NHHOBAaIMOHHBIE TEXHOJIOIMH
OYHCTKH CTOYHBIX BOJ




4.1 Jlekuus 4. IHHOBAIIMOHHBIE I1K-4.2 TIK- JI1.1J11.2 [1K-2
TEXHOJIOTUU OYMCTKU CTOYHBIX BOJI 1.2 TIK-2.1 JI1.3J11.4
0O030p 1 BBIOOP TEXHOJIOTHH U JI1.5J12.2
obopynoBanusa. Pu3muKo- J12.3
XHUMHYECKUE TEXHOJIOTUU U 93 34 55 236
anmaparsl JUIsi OYUCTKH CTOYHBIX
Bo/I. OCHOBBI (PH3UKO-XUMHUUECKOM
OYHCTKH CTOYHBIX BOJ. MeTo bl
yAaJICHUS U3 CTOYHBIX BO/I
OT/ICJBHBIX KOMITOHCHTOB.
/JTex/
4.2 [Ipaxruueckoe 3ansTue 6. [IK-4.3 TIK- JI.1J11.2 TK-2
MHHOBAIIMOHHBIE TEXHOJIOTUH 4.6 I[IK-4.7 JI1.3J11.4
OYHMCTKA CTOYHBIX BOJI ITK-1.3 TIK- JI1.5J12.1
MHHOBaIMoOHHbBIE TEXHOJIOTHH 2.1 TIK-2.2 J12.2
OYUCTKUA CTOYHBIX BOJ. [IK-2.3 JI12.3J13.1
TexHOIOTHYeCKUE CXeMbI 1 D2 33 54 36
001acTH WX IPUMEHEHUS JUIS
OUYHCTKH CTOYHBIX BOJT
Mp/
4.3 IIpakruueckoe 3aHsaTue 6. ITK-1.3 TIK- JIT.1JI1.2 TK-2, I1IK-3
O6e33apaxnBaHie OYUIIEHHBIX 2.1TIK-2.2 JI1.3J11.4
CTOKOB [K-2.3 JI1.5J12.1
IIpoekrupoBanue u pacyet 2.2
3JIEKTPOJIU3HBIX YCTAHOBOK. JI2.3J13.1
IIpousBoau-TeNnbHOCTD 022324 36
31eKTpoian3Hoi. BoaHo-conesoe
x03s1icTBO. TexHomornueckuit
pacueT v MPOCKTUPOBAHUE.
YcTaHoBKa gekapOOHU3AIMH BOJIBI
Cl-annonunpoBanueM. Y3en
KUCIIOTHOW JeKapOOHHU3AIIHH.
ConeBoe X035HCTBO.
Onexrponu3Heii Moayns. Cucrema
JIO3UPOBAHUS TUTIOXJIOPUTA HATPUS
Mp/
4.4 Jlaboparopnas pabdora 3. Ounctka ITK-4.6 TIK- JI1.1J11.3 TK-3
CTOYHBIX BOJ] METOJIOM 4.7 TIK-1.1 JI1.4
ynbTpaduibTpaun. /J1ad/ I1K-2.2 TIK- JI1.5712.2
2.3 JI2.3J13.1
22 26
4.5 Jlaboparopnas pabdora 4. Ounctka MK-1.1 IIK- JI.1J11.3 TK-3
CTOYHBIX BOJ METOJIOM 1.2 TIK-1.3 JI1.4
Koaryysuuu. /J1a6/ IK-2.1 K- JI1.5712.2
2.2 JI2.3713.1
22 26
Pazpnen 5. Tema 5. Coopyxenus
OYHMCTKH CTOYHBIX BOJ METOAAMH
a’panuu
5.1 Jlexuus 5. CoopyKeHHSI OUUCTKU IIK-1.1 TIK- JI1.1 J11.2 [TK-2
CTOYHBIX BOJI METOaMH adpallui 2.1TIK-2.3 JI1.3J11.4
buoxumuyeckre OCHOBBI METO/IOB JI1.5J12.2
OHOJIOTHYECKOH OUHCTKH. J2.3
XapaKkTepUCTUKN aKTHBHOTO MIIA. 3334 35 36

TexHonOrHMUECKHE CXEMBI OUUCTKI
CTOYHBIX BOJI B @9POTCHKAX,
KOHCTPYKIUH, TIPHHITAIT paOOTHI.
CucteMsl a’palluyl UIOBBIX CMeceH
B a3poTeHKax. OCHOBHBIE
HaIpaBJICHUS HHTEHCH(HKAITNT
paboTHI a9paIIMOHHBIX
COOPYKEHHM.

/Jlex/




52 IIpaxruueckoe 3ansarue 7. I1K-4.2 T1K- J1.1J11.2 TK-1
HanexxHocTh pyHKIIMOHUPOBAHUS 4.4 TIK-1.1 JI1.3J11.4
KOMITJIEKCOB OYMCTKU CTOYHBIX BOJ ITK-1.3 TIK- JI1.5J12.1
HanexxHOCTD (hyHKIIMOHHPOBAHUS 2.11IK-2.3 2.2
KOMIUIEKCOB OYUCTKH CTOYHBIX JI2.3J13.1
Boa. OueHka cTaOMIBHOCTH U 923324 36
IKOJIOTUYECKast HaJIe)KHOCTh
(YHKIMOHUPOBAHUS OYHCTHBIX
KOMILIEKCOB.
Mp/
53 IIpakrnueckoe 3ansTue 8. [TK-4.2 TIK- JIT.1JI1.2 TK-2
Kommonoska coopyxeruit KOC 4.3 I1IK-4.6 JI1.3J11.4
OcHOBHbIE TpaBuiIa U TPeOOBAHHMS. ITK-1.1 K- JIL.SJ12.1
I'mapaBnudeckuil pacyér BHyTpHU- 1.2 TIK-1.3 J2.2
JIOIIA/I0YHBIX KOMMYHHKAIIH. [IK-2.3 JI12.3J13.1
CocTaBieHue BEICOTHON CXEMBI 023324 36
JIBIDKEHUS CTOYHBIX BOJ 10
coopyxenusim KOC. Ilnan Tpaccet
OUHCTHBIX COOPYKEHHM.
Mp/
5.4 JlaboparopHas padota 5. I1K-4.2 TIK- JI1.1 J11.3 TK-3
MopgenupoBaHue paboTHI 4.4 TIK-4.6 JI1.4
ouodunsTpa. /J1ad/ [K-4.7 TIK- JI1.5712.2
2.3 JI2.3J13.1
22 26
5.5 Jlaboparophas pabota 6. I1K-4.2 TIK- JI1.1 J11.3 TK-3
MogenupoBanue paboThI 4.3 I1IK-4.4 J1.4
a’poTreHka-cmecutens /J1ab/ [1K-4.6 TIK- JI1.5712.2
4.71IK-1.2 J12.3
IK-1.3 TIK- 22 36
2.1
5.6 CamocrosrensHas padora 8. ITK-4.6 T1K- JI.1J11.2 IK-3
ABpPOTEHKH U BTOpUYHBIC 4.7TIK-1.3 JI1.3J11.4
OTCTOMHHKA [MK-2.1 K- JI1.5J12.2
Br160p THIIA, TEXHOTOTHYECKON 2.21IK-2.3 JI2.3J13.1
CXeMbl paboThl, THIA CUCTEMBI 222324 36
aspanuu. Pacu€r aspannoHHon
cucTeMBbl a3poTterka. [Tonoop
a’paTopoB, BO3AYXOAYBOK. BeiGop
TEXHOJIOTMYECKUX [apaMeTPOB
oTcToiHMKa. OpeneneHue
3arpsizHeHuid (AN), mocTynaronmx
B OTCTOMHUKU. Pacuér
OTCTONHHKOB.
/Cp/
Pazpnen 6. Tema 6. CoopyxeHus
J00YMCTKH CTOYHBIX BOJ
6.1 Jlexuus 6. CoopyxeHus ITK-4.1 ITK- JIT.1JI1.2 [TK-2
JIOOYHMCTKU CTOYHBIX BOJT 4.2 TIK-4.3 JI1.3J11.4
buonoruueckue npyapl JOOUHCTKA [1K-4.4 TIK- JI1.5J12.2
CTOYHBIX BOJ C €ECTECTBEHHOU U 4.7TIK-1.2 J12.3
HUCKYCCTBEHHOM adparuei. [1K-2.3 D3 34 55 236

Bropeakropsl ¢ pa3THIHBIMH
BHUJAMU 3arpy30K. OuibTpel ¢
3€pHUCTON 3arpy3KOH.
CopOLMOHHBIE METOAMKA U
(droTanys. MeTopl HACKIICHNUS
OYHIIICHHBIX CTOYHBIX BOJI
KUCITIOPOJIOM.

/JTex/




6.2 IIpakrudeckoe 3aHsTHE 9. 1 I1K-4.1 K- J1.1J11.2 TK-2
CoopyKeHHs JOOUYNUCTKH CTOYHBIX 4.2 TIK-4.3 JI1.3J11.4
BOJI I1K-4.4 TIK- JI1.5J12.1
Pacuer Ononornaeckux Ipyaos ¢ 4.6 IIK-4.7 2.2
€CTECTBEHHOM MJIM UCKYyCCTBEHHOM [K-2.2 TIK- JI2.3J13.1
asparnueii. PacueT 6ropeakropa. 2.3 22 33 54 36
Pacuer QUIBTPOB ¢ pa3THIHBIMA
BHJa-MU 3arpy3Ku
Mp/
6.3 Jlaboparophas padota 7. 2 I1K-4.1 TIK- JI1.1 J11.3 TK-3
MopnenupoBanue paboThI 4.3 TIK-4.6 JI1.4
MeTaHTeHKa. /J1ab/ [K-1.1 IIK- JI1.5712.2
1.3 TIK-2.2 JI2.3J13.1
32 36
6.4 CamocrosTenbHas padora 9. 8 [TK-4.1 IIK- JIT.1JI1.2 TK-2
CoopyKeHUs TOOUHCTKH CTOYHBIX 1.2 TIK-2.1 JI1.3J11.4
BOJ [K-2.3 JI1.5712.2
PacdeT OHOJIOrHYECKHIX MPYAOB C JI2.3J13.1
HCKYCCTBEHHOH a3panueil. 023324 36
/Cp/
Paznen 7. IloaroroBka u caada
IK3aMeHa
7.1 IToxnroroBka u caaua 18 I1K-4.1 ITK- JI1.1J11.2 HK
sK3aMeHa /DK3aMeH/ 4.2 TIK-4.3 JI1.3J11.4
[1K-4.4 TIK- JI1.5012.1
4.6 1IK-4.7 2.2
MK-1.1 IK- J12.3J13.1
1.2TIK-1.3 JI3.2
[K-2.1TIK- | 3132223 24
221IK-2.3 25 26
Pa3znea 8. Tema 1. KauecTBO
MOBEPXHOCTHBIX BOJ
8.1 Jlexuus 1. KauectBo 1 [K-4.1 IIK- JI1.1J11.3 TIK-1
TIOBEPXHOCTHBIX BOJI 4.2 TIK-4.4 JI1.4
Kontpoms kauectBa Boxsl (KKB). I1K-4.6 I1K- JI1.5J12.1
HopMmaTuBHBIE OCHOBBI yIIyUIIEHUS 4.7TIK-1.1 J12.2
KayecTBa BOAbLI. XUMHUYECKUI [1K-2.1 J12.3J13.2
cocTaB, (hU3NUECKHE, XUMUIECCKHUE, 923 34 55 26
OMOJIOTHYECKIE CBOMCTBA BOJIHI.
Kputrepuu xauecrsa BOJbL.
TexHoyornuecKre noka3arenu
KauecTBa BOJBI. TeXHOJIOTHYESCKUH
aHAJM3.
/JTex/
8.2 IIpaxruueckoe 3anarue 1. Metoabt 1 ITK-4.1 K- JIT.1JI1.3 TK-1
aHaM3a U OIICHKA KauecTBa 4.6 I[IK-4.7 JI1.4
TIPUPOJHBIX BOJ IK-1.2 IIK- JI1.5J12.1
HopmaTuBHBIE JOKYMEHTEI 10 2.1 TIK-2.2 2.2
OpraHM3alMK KOHTPOJIS KauyecTBa JI2.3J13.2
Bozsl. [IpaBmima or6opa mpod 32 33 34 36

Bozbl. [Ipumensiemoe
aHAJHUTHYECKOE 000PYIOBAHHUE.
TpeOoBaHwMs, MpeaABIBISEMBIC K
HCIIOJIE3yEMBIM B aHAJIN3E BOJIBI
METOIMKAM aHaK3a U
nabopaTopusm,
CIEIHATM3UPYIOIIMMCS B 00JIaCTH
AHAJUTHYCCKOTO KOHTPOJIS
KauecTBa BOJIBL.

Mp/




8.3 JIabopaTopHas padota 1. MeTozs! I1K-4.6 TIK- J1.1J11.3 TK-1
aHaIM3a U OIICHKA KauecTBa 4.7 TIK-2.1 JI1.4
TIPUPOAHBIX BOJ IK-2.2 TIK- JI1.5J12.1
PaccmarpuBaeTcs HECKOIIBKO 23 2.2
BapHaHTOB IPOEKTUPOBAHUSI, B JI2.3J13.2
YaCTHOCTH, 3a1a€TC KaUeCTBO 92 33 D4 D6
HCXOTHOH ¥ OUUIIICHHON BOJIEI,
oJie3Hast MPOU3BOIU-TEIBHOCTD
CTaHLUH BOJOIIOATOTOBKH,

JIOTIONTHUTENbHBIC yciaoBus. Ha
OCHOBE ITHX JaHHBIX, C
MIPUMEHEHUEM COOTBETCTBYIOLIEH
HOpPMAaTHBHON U CIIPaBOYHON
JTUTEPATYPHI, BEIOUPAETCS
TEXHOJIOTHYECKast CXeMma.

/J1a6/

8.4 IIpakruueckoe 3ansitue 15. ITK-1.2 TTK- JIT.1JI1.3 TK-2
TeXHUKO-IKOHOMHYECKOE 1.3 TIK-2.2 JI1.4
000CHOBaHUE TEXHOJIOTUU [K-2.3 JI1.5012.1
BOJIOITOITOTOBKHU J12.2
AHam3 UCXOMHBIX TaHHBIX IS JI2.3J13.2
MIPOEKTUPOBaHUS. DKOHOMUYECKOE 02332436
CpaBHEHHE BapUaHTOB 110
MIPOBEJICHHBIM 3aTpaTaM. Beioop
TEXHOJIOTUH BOJIO-TIOJITOTOBKH U
BOJIOMCTOYHHKA.

Mp/

8.5 IIpakruueckoe 3ansaTue 3. [TK-4.2 TIK- JIT.1JI1.3 ITK-3
KomnoHoBka coopy:xeHuil B 1.2 JI1.4
3JaHUU CTAHIIUH BOJOIIOATOTOBKA JI1.5J12.1
Oco0eHHOCTH KOMITOHOBKA J2.2
COOPYXKEHHH MpeaBapUTEIIbHOM JI2.3J13.2
04nCTKH BOZbI. KoMmoHoBKa 22335435
COOpYyKeHHH 110 00paboTke 26
ocaxa.

Mp/

8.6 CamocrosrenpHas pabdora 1. [TK-4.7 I1K- JI1.1JI1.3 TK-1
Mertonbl aHaIM3a U OLIEHKA 1.1 TIK-2.2 1.4
KadyecTBa MPUPOIHBIX BOJ [K-2.3 JIL.5J12.1
AHaIIUTHYECKE METOIBI J2.2
OIPEIEIICHUsT OCHOBHBIX JI2.3J13.2
OKa3aTeJel KauecTBa BOIBI. D2 D53 D4 D6
[IpumMeHsieMoe aHaIUTHYECKOE
obopynoanue. [IpaBuia ot6opa
11po6 Boabl. CriocoObI
BOJIONIOATOTOBKH.

/Cp/

8.7 CamocrosTenbHas padora 2. [TK-4.3 T1K- JIT.1JI1.3 [K-3
Meronpl aHanM3a KauecTBa 1.1TIK-1.2 1.4
TIPUPOIHBIX BOJT ITK-1.3 TIK- JIL.5J12.1
Br160p MeTOI0B 1 2.1TIK-2.2 J2.2
TEXHOJOTUIECKIX CXeM 00paboTKI MK-2.3 JI2.3713.2
MOBEPXHOCTHBIX BoA. CUCTEMHBII 92 33 D4 56

TOAXO0] K BEIOOPY BOJIOOYMCTHBIX
TEXHOJIOTHH.

/Cp/

Pazgen 9. Tema 2. ®uszuko-
XHMHYECKHE MPOoIecChl OUMCTKH
NPUPOTHBIX BOJ




9.1 Jlexuus 2. @U3HKO-XUMHYECKHE I1K-4.6 TIK- JI1.1 J11.3 I1K-1
MPOLIECChl OYUCTKU MPUPOTHBIX 4.7TIK-1.2 JI1.4
BOJI IK-1.3 TIK- JI1.5J12.1
DU3NKO-XUMUYECKHE OCHOBBI 2.2 11K-2.3 JI2.2J12.3
KOaryJMpOBaHHs IPUMECEH BOJIBI. 23543536
PerynupoBaHue onTUManbHbIX
YCIIOBHH KOAryJIsIliuU B 00beMe.

CoBpeMeHHBIE PEareHThl,
MIPUMEHSIEMbIE NTPU
BoJOMIOATOTOBKE. OnpeieneHue
ONITUMAITBHBIX 103 PEareHTOB.
HuTencuduxanus nporecca
KOHBEKTHBHOM KOaryJsiuu
npuMecei Boabl. KoHTakTHas
KOATyJISIHSL.

/J1ex/

9.2 Jlaboparophas padota 2. I1K-4.2 TIK- JI1.1 J11.3 IK-3
PearenTHOe x03s1ticTBO (PX) 4.31IK-1.2 JI1.4
CTaHIIMM OCBETJIEHUS BOJIbI MK-1.3 TIK- JI1.5012.1
Bri6op pearentoB. Cxemsl PX 2.2 TIK-2.3 J2.2
(xoarymsHTa, (ITOKYJISHTA, JI2.3J13.2
IIET0YHOTO, KUCIOTHOTO). 223354 36
IIpunnun pacuéra coopyKeHUMI
PX u nogbopa 10361 peareHToB.

Ionbop coopyxeHu peareHTHOTO
X03sIcTBA.
/J1ab/

9.3 IIpakruueckoe 3anstue 4. Pacuer ITK-4.1 TTK- JIT.1JI1.3 ITK-3
cMecHuTeNel 1 Kamep 4.2 TIK-1.1 JI1.4
XJIOMTbEOOpa30BaHUS [IK-1.2 I1K- JI1.5J12.1
Knaccudukanusi, cxemsl, 001acTh 1.3 T1K-2.1 J12.2
npumeHenus. [IpuHnun pacuéra. ITK-2.2 TIK- JI2.3J13.2
Cwmecurenb, cxema, IPUHIUI 2.3 22 93 24 26
paboTs! u pacuéra,

TEXHOJIOTMYECKHE IIOKa3aTeH .
Kameps! ximonseo0pa3oBaHusL.
Mp/

9.4 CamocrosrensHas padora 3. ITK-4.1 K- J1.1J11.3 [K-3
DU3NKO-XUMUYECKHE TIPOIIECCHI 4.2 T1K-4.3 JI1.4
OYMCTKH NPUPOIHBIX BOJ [1K-4.4 T1K- JI1.5J12.1
DU3NKO-XUMUYECKHE OCHOBBI 4.7 IIK-1.1 J12.2
KOaryJMpOBaHHs IPUMECEH BOJIBL. [K-1.2 TIK- JI2.3J13.2
CoBpeMEeHHBIE peareHThlI, 1.3TIK-2.1 | 312233 36
TIPUMEHSIEMBIE B BOJIOIIOATOTOBKE. [1K-2.2 TIK-

OnpexneneHre ONTUMAaNIbHBIX 7103 2.3

peareHToB. COBpeMEHHOE
000pyI0BaHHE JUIS TIPUTOTOBIICHAS
U I03UPOBAHUS PACTBOPOB
pearenToB. KoHTakTHas
KOAryJIsIusl.

/Cp/

Pazgen 10. Tema 3. OcHoBHBIE
METOIUKH OCAKIEHUS U
bunbTpanun




10.1 Jlexuust 3. OCHOBHBIE METOIUKH I1K-4.7 TIK- JI1.1 J11.3 IIK-1
OCaXIECHUS U (PUIbTPAIHH 1.2 TIK-1.3 JI1.4
TeopeTuueckue OCHOBEI IIpoliecca IK-2.1 IIK- JI1.5J12.1
YIAJICHNS B3BEIICHHBIX BEILIECTB 2.3 JI2.2 J12.3
ocakaeHueM. Pa3znnunabie BUABI D23 54 D5 D6
ocaxeHus. Teoperuueckue
OCHOBBI 00pabOTKH BOJIBI
¢dnotauueit. OCHOBBI 00pabOTKH
BOJIBI (DHIIBTPOBAHHEM.

OUIbTPOBaHUE B TOHKHX
neperoponkax. O0beMHOE U
IJIEHOYHOE (PUIBTPOBAHUE.
Y nanenue npumecei BOAbI
PEareHTHBIM OCaXKICHHEM.
/JTex/

10.2 JlaGoparophas pabdota 3. ITK-4.3 T1K- JIT.1JI1.3 TK-1
N3yueHue oTcToitHMKA C 4.7 1IK-1.1 JI1.4
TOHKOCJIOWHBIMU MOJLYJISIMU ITK-1.3 TIK- JI1.5712.1
PaccmaTpuBaroTces pa3iuuHbie 2.1 IK-2.2 J12.2
KOHCTPYKIIUH TOHKOCIIOMHBIX [1K-2.3 JI2.3J13.2
monyieil. Ha koHkpeTHOM 922324 36
IIpUMepe PacCMaTPHBACTCS pacdeT
OTCTOHHHKA, 000PYI0BAHHOTO
TOHKOCJIOMHBIMH MOZLYJISIMH U
CHCTEMOH paccpeOTOYEHHOTO
cOopa OCBETICHHOI BOJBI.

/J1ab/

10.3 ITpakruueckoe 3ansatue 5 Pacuer ITK-1.2 TTK- JIT.1JI1.3 IK-3
CKOPBIX (PHIBTPOB 2.1TIK-2.2 JI1.4
PaccmaTpuBaroTcs pa3iuuHbie [IK-2.3 JI1.5J12.1
KOHCTPYKLUH CKOPBIX (GHIBTPOB C 2.2
TsDKENOH 3arpy3koil. Ha nmpumepe JI2.3J13.2
OJIHOM KOHCTPYKUUHU 223354 36
paccMaTtpuBaeTcs o0Iui pacueT
cKoporo ¢uieTpa u
TUJpaBIMYECKUI pacueT
JIPEHAKHBIX CHCTEM Pa3IMIHOTO
THUIIA.

Mp/

10.4 JlaboparopHas padota 4. IK-4.1 TIK- JI1.1 J11.3 TK-1
Nzydenune GuUIbTPOB ¢ TuTaBaromiei 4.6 TIK-4.7 JI1.4
3arpy3Koi [K-1.2 TIK- JI1.5012.1
Jaetcs xpatkuit 0030p 1.3 TIK-2.1 J2.2
KOHCTPYKIHMH (QUIBTPOB C IK-2.2 JI2.3713.2
ILTABAOIIEH 3arpy3KoH, 3233 34 36
ocobeHHocTel ux padoTsl. Ha
KOHKPETHOM TPUMEpPE
paccMaTpHBaeTCs pacdeT AByX
KOHCTPYKUUH (QUIBTPOB C
IJTaBAIONIEH 3arpy3KoH — ¢
(UIBTpOBaHUEM CHU3Y-BBEPX U
CBEpPXY BHU3.

/J1ab/

10.5 Jlaboparopnas pabora 5. Pacuer I1K-4.6 TIK- JI1.1 J11.3 I1K-3
OCBETJIUTEIS CO CIIOEM 4.7 TIK-1.1 JI1.4
B3BEILICHHOTO OCAJIKa [K-1.3 I1K- JI1.5J12.1
PaccmatpurBaioTCst OCHOBBI 2.1 TIK-2.2 J2.2
pacuera OCBETIUTENEH pa3InYHbIX JI2.3J13.2
koHcTpykuuil. Ha onHOoM mpumepe 022324 36

JlaeTcs MOJIHBIN pacyer
OCBETJIMTEIIS.

/J1ab/




10.6 Ipakruueckoe 3anartue 6. Pacuer I1K-4.3 TIK- J1.1J11.3 TK-2
COOPYXKEHHH 10 JIOOYUCTKE 1.2 TIK-1.3 JI1.4
ITUTHEBOH BOJBI COpOIIME Ha IK-2.2 TIK- JI1.5J12.1
aKTMBUPOBAHHBIX YIIIAX 23 2.2
PaccmatpuBaroTcst mpuMepbl JI2.3J13.2
peanu3anuu CopOIMOHHOM 22 33 54 36
JIOOYUCTKHU BOJIBI, TPUBOAUTCS
MIpUMep pacdeTa HECKOJIbKUX
KOHCTPYKUUH COpPOLIMOHHBIX
(UITBTPOB, aHATM3UPYIOTCS
0COOCHHOCTH HX PabOTHI U
9KCILTyaTaluu

Mp/

10.7 CamocrosTenbHas padota 4. [TK-4.2 TIK- JIT.1JI1.3 [K-3
CoopyxeHust 1 000pyJOBaHUE IS 4.3 TIK-4.6 1.4
OYHUCTKHU MPUPOTHBIX BOJ I1K-4.7 TIK- JI1.5J12.1
HHuTeHCcHbuKaIus nporecca 1.1 TIK-1.2 J2.2
KOHBEKTHBHOM KOAryJIsil1u IK-1.3 IIK- JI2.3713.2
npumeceit Boasl. Pacuer 2.2 3233 34 36
cMecuTeneil U kamep
xJombeoOpa3oBanus. Pacuer
OTCTOMHUKa, (h1oTaTopa u
OCBETJIUTEIIS CO CIIOEM
B3BELLIEHHOIO OCaIKa.

Watencnouxanms paboTsl
COOPYXEHUM JIsl OCBETIICHUS
BOJBI.

/Cp/

10.8 CamocrosTenbHas padora 5. [TK-4.2 TIK- JIT.1JI1.3 TK-1
CoopyxeHust 1 000pyIOBaHUE IS 4.7TIK-1.1 JI1.4 TIK-3
OUYHUCTKHU MPUPOTHBIX BOJ I1K-1.3 TIK- JI1.5J12.1
KoHcTpykiiu cKopbix GHUIBTPOB, 2.2 J2.2
pacnpenenuTeabHbIe APEeHAKHbIE JI2.3J13.2
CUCTEMBL. JIByXIIOTOYHBIE 9233 34 36
(GUITBTPBI, CBEPXCKOPBIE.

KoHCTpyKIMH HAITOPHBIX
(UIBTPOB C 3ePHUCTOH 3arpy3KOii.
/Cp/

10.9 CamocTosTenbHas paboTta 6. ITK-4.3 TIK- JIT.1JI1.3 ITK-3
Pa3paboTka BOJIOOYHCTHBIX 1.2 TIK-1.3 JI1.4
KOMIIJIEKCOB [K-2.3 JI1.5J12.1
Pa3paboTka BEICOTHOH CXeMbl 2.2
BOJOOYHCTHOIO KOMILJIEKCA. J12.3J13.2
ITnomanxka ctanumuu 022324 36
BOJIONOATOTOBKH. OOBEMHO-

MJIAaHUPOBOYHBIE PELLICHUS,
KOMMYHHKAIIHH.
BcnomoraTenbHBIE COOPYKEHUSL.
/Cp/
10.10 CamocrosrenbHas padora 7. [TK-4.2 TIK- JIT.1JI1.3 TK-2
OnTumusanus paboTbl 4.6 IIK-1.1 JI1.4
BOJTOOYHCTHBIX KOMIUIEKCOB [TK-1.3 TIK- JI1.5J12.1
OnTuMu3anyst OTAEILHBIX 2.2 J12.2
TEXHOJIOTUYECKUX MPOIECCOB J12.3J13.2
OUUCTKYU BOAbIL. V3yueHue 929324 36

MIPUMEPOB ONTHMHU3AIUH PAOOTHI
BOJIOOYHCTHBIX KOMIIJICKCOB.
CucTeMbl aBTOMAaTHYECKOTO
yIpaBiIeHUs BOJOOYHCTHOM
CTaHIIMEH.

/Cp/

Paznen 11. Tema 4. MemOpanHbie
TEXHOJOI'MM B BOAOIIOATIOTOBKE




11.1 Jlexuus 4. MemOpanHbie 2 I1K-4.1 TIK- JI1.1 J11.3 [1K-2
TEXHOJIOTUH B BOJAOIIOATOTOBKE 4.2 TIK-1.1 JI1.4
IIporneccb MeMOpaHHOTO ITK-1.3 TIK- JI1.5J12.1
pasaeneHus: o0IIre CBEeCHNS, 2.1 TIK-2.2 J2.2J12.3
KIaccuuKarys, 001acTb [1IK-2.3 D23 54 D5 D6
NIpUMEHEeHUs. MaTepuansl A
H3TOTOBJICHUS MEMOpaH U UX
cBoiicTBa. TexHoIOrHMuecKue
CXEMbI OYHCTKH IPUPOAHBIX BOJ C
MIPUMEHEHUEM METOJIOB MUKPO-,

YIIbTpa-, HAHOQUIBTPALIUH U
oOpartHoro ocmoca. Bono-
OUYHUCTHBIE KOMILIEKCHI €
HCIIONIF30BaHIEM MEMOpPaHHBIX
YCTaHOBOK.

/J1ex/

11.2 IIpakruueckoe 3ansarue 7. 2 ITK-4.1 ITK- JIT.1JI1.3 TK-2
MeMOpaHHBIE TEXHOJIOTHH B 4.2 TIK-4.3 JI1.4
BOJIOIIO/ITOTOBKE [1K-4.4 TIK- JI1.5012.1
PaccmaTpuBaroTcs pa3iuuHbie 4.6 IIK-4.7 J2.2
KOHCTPYKLIUU U BapUAHThI IIK-1.2 TIK- JI2.3J13.2
KOMIIOHOBKH MEMOpPaHHBIX 2.11IK-2.3 | 9233 34 56
yCTaHOBOK. JJ11 3aJaHHOTO
KauecTBa BOJIBI TOIOUpaeTCs
TEXHOJIOTHYECKAS CXeMa,

BBIOHpaeTCs PexXUM pabOTHI U
BBINOJIHSAETCS pacyeT
yIbTpaduIbTpanoHHOH
YCTaHOBKU

Mp/

11.3 CamocrosrenbHas padora 8. 11 ITK-4.1 K- JIT.1JI1.3 TK-2
MeMOpaHHBIE TEXHOJIOTHU B 4.3T1IK-1.3 JI1.4
BOJIOTIO/ITOTOBKE [K-2.3 JI1.5J12.1
Marepuans AJ11 U3rOTOBJIEHUS J2.2
MeMOpaH U UX CBOWCTBA. JI2.3J13.2
[TomyueHne CUHTETUYECKUX CIRCYACKECH]
MeMOpan. TpaHcopT B 36

MeMOpaHax: Kiaccuukanus,
IBIDKyIIHe cruibl. HepaBHOBecHas
TepMoauHamMuKa. TpaHcmopT uepes
nopucTsie MeMOpaHsl. OLeHka
KauecTBa UCXOJAHOU BOJIBL,
IToJJaBaeMoi Ha MeMOpaHHBIE
ycranoBku. [IpeaBaputensHas
00paboTKa BOJIbL, IOAaBaeMON Ha
MeMOpaHHBIC YCTaHOBKH.
OCHOBHOE U BCIIOMOTATENbHOE
00opyaoBaHNEe MEMOPaHHBIX
YCTaHOBOK.

/Cp/

Pa3znes 12. Tema S. IlosTOpHOE
HCNOJIb30BaHUE IPOMBIBHBIX BOJ
u 00padoTKa 0caIKOB
BOJONPOBOJAHBIX CTAHIMUA




12.1 Jlexuus 5. IToBTOpHOE I1K-4.2 TIK- JI1.1J11.2 [1K-2
HCII0JIb30BaHNE TIPOMBIBHBIX BOJI 1 4.7TIK-1.1 JI1.3J11.4
00paboTKa 0CaTKOB BOJIO- IK-1.2 TIK- JI1.5J12.1
TIPOBOJHBIX CTAHIIUH 2.1 TIK-2.2 JI2.2 J12.3
BrnusiHue kauecTBa IPOMBIBHBIX [K-2.3 23543536
BOJ1 Ha BOJIOMCTOYHUKU U paboTy
OUHUCTHBIX COOPYKEHUH.

TexXHOIOTHUECKHE CXEMBI U COCTAB
coopyxeHuil. EcrectBeHHbIE U
HCKYCCTBEHHBIC METOIBI
00pabOoTKH OCAIKOB. Y THIIN3AIHS
0CaJIKOB BOAOIPOBOIHBIX
CTaHIIMM.

/JTex/

12.2 IIpakruueckoe 3ansitue 11. Pacuer MK-1.2 IIK- JI1.1JI1.2 TK-2
COOpY’KeHHIi IO 00paboTKe 1.3 J1.3J11.4
TIPOMBIBHBIX BOJ U OCaJIKa JI1.5J12.1
JIis pa3nmuaHBIX cXeM 00paboTKI J12.2
TIOBEPXHOCTHBIX BOJ MIPUBOJUTCS J12.3713.2
MIPU-MEp pacyeTa CUCTEMBbI 92 33 54 36
MTOBTOPHOTO MCITOJTb30BAHUS
TIPOMBIBHBIX BOJ| CKOPBIX
¢unpTpoB. [IpuBoasaTcs npuMeps
pacyeToB U noJdopa coopyKeHui
o 0OpaboTKe ocaka: pe3epByapsl
-YCPEIHHTENH, CTYCTUTEIH,
ueHTpUuyru, GUIBTPHI-IPECCHI.

Mp/

12.3 JlabopartopHas pabora. [1K-4.4 TIK- JI.1 J11.2 TK-2
Ontumu3zanyst padoThI 4.6 I[1IK-4.7 JI1.3J11.4
BOJOOYUCTHBIX KOMILIEKCOB [1K-2.1 TIK- JI1.5J12.1
IIpuBOIUTCS KOHKPETHBIN MTPUMED 2.21T1IK-2.3 J2.2
peleHus 3a1a4u ONTUMHU3ALUN JI2.3713.2
paboTHI COOpPYKEHUI 9233 34 36
BOJ/IOOYHMCTHOTO KOMILJIEKCa:

ITOCTPOEHHE CTPYKTYPHO! OIIOK-
CXEMBI, BEIOOp YIIPaBISIEMbIX
MIEPEMEHHBIX U aHAJIN3 UX BIHUSIHUSL
Ha KpUTEPUH ONTUMU3ALIUY.

/J1ab/

Pazpnen 13. Tema 6.
Ode33apakuBaHyie MPUPOAHBIX
BOJL

13.1 Jlexius 6. O6e33apaxuBaHue ITK-4.1 TTK- JIT.1JI1.3 [TK-2
TIPUPOJIHBIX BOJ 4.2 TIK-4.3 JI1.4
MeToabl, XapaKTepUCTUKH, I1K-4.4 TIK- JI1.5012.1
YCJIOBUS IPUMEHEHUS, 4.7TIK-1.2 J2.2J12.3
JIOCTOMHCTBA U HEJAOCTATKHU. [K-2.1 D3 34 35 26

XnopupoBaHue, XUMHU3M
npouecca. ['unoxnopur, Cxema
MIOJTyYEHHs, IPUMEHEHHE.
OsonnpoBanne. Y P-ob0aydeHwne.
/Jlex/




13.2 Ipakruueckoe 3anstue 13. Pacuer I1K-4.1 K- J1.1J11.3 TK-2
YCTaHOBOK 00€33apakiBaHuUs 4.2 TIK-4.3 JI1.4 IK-3
BOJIBI I1K-4.6 T1K- JI1.5J12.1
IIpuBoasATCSs XapakrepUCTUKU 1.1TIK-1.3 2.2
MeToa 00e33apaskuBaHMs BOJIBI [1K-2.1 TIK- J12.3J13.2
030HOM, CBEJICHHSI 00 030HATOpAX, 2.2 TIK-2.3 92 33 D4 D6
MIPUMEHSIEMBIX B OTEUECTBEHHOHN U
3apy0Oe:KHOM MPaKTHKE.

IIpuBoauTcs npumep BbIOOpa 1036
030HA JIUII HEPBUIHOTO
(BTOPHYHOTO) 030HHPOBAHNS,
pacyer KoJM4YecTBa 030Ha,
HEOOXOIMMOTO ISt
00e33apaKUBaHuUs BOJIBI,
IIPOU3BOIUTCS MOIO0P 030HATOpA
U pacyeT CUCTEMBbI OCYIIKU
BO31yxa. Tak jke MPOU3BOIUTCS
pacueT KOHTaKTHOW KaMephl U
YCTpPOICTB pacnpezeseHus u
JICTIEPTMPOBAHUS 030HO -
BO3/YIIHON CMECH.

Mp/

13.3 JlaGoparopHas pabota. M3yuenue [IK-4.1 IIK- JI1.1J11.3 TK-2
YCTaHOBOK 00€33apakiBaHuUs 4.6 I[IK-4.7 JI1.4 IK-3
BOJIBI T1K-1.2 TIK- JI1.5J12.1
X10paTOpHBIE yCTaHOBKU. 2.11IK-2.2 2.2
KoHcTpykiuu yctaHOBOK [K-2.3 JI2.3J13.2
XJIOPUPOBAHUS BOJIBI KUJKIUM 92 93 D4 D6
XJIOPOM, THITOXJIOPUTOM HATPHUS H
KaJbLus, JUOKCHIOM XJIOpa.

O0e33apaxuBaHue BOIBI
yIbTPadOIeTOBEIM H3ITyYCHHEM.
CrenanbHbIE METOIBI
o0e33apa>KuBaHUs BOJBI.

/J1ab/

Paznen 14. IloaroroBka u caaya
3auéra

14.1 IloaroroBka u caava [K-4.1 IIK- JI.1J11.2 UK
3auéra /3auét/ 4.2T1IK-4.3 JI1.3J11.4

I1K-4.4 TIK- JI1.5J12.1
4.6 TIK-4.7 2.2
MK-1.1 IIK- JI2.3J13.1
1.2 TIK-1.3 JI3.2
MK-2.1TIK- | 313223 54
2.2 TIK-2.3 3596

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpOJIBLHBIE BONPOCHI M 3aJaHUS

KOHTPOJIBHBIE BOITPOCHI Y 3ATAHMA JIA ITPOBEAEHI A KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALIAU:

Texymuii KOHTPOJIb 3HAHUIT MarkuCTPAHTOB TI0 OYHOH (hopMe 00ydeHHS IPOBOJUTCS B COOTBETCTBUH C OaJTBHO-PEHTHHTOBOM

CUCTEMOH OLIEHKU 3HAHMM, BKIIOUatoiel B ce0s nposeaenue texyiero (TK) u npomexyrounoro kontpois (I1IK) no aucnuminne.
JL1 KOHTPOJIsl OCBOEHH S NPAKTUYECKUX 3HAHUH B TEYEHUE CEMECTPA MPOBOIATCS TEKYILUH KOHTPOJIB 10 Pe3yIbTaTaM NPOBEACHHUS
MPAKTUYECKUX 3aHATUN U CAMOCTOSATENBHOIO BBIIOJIHEHHS Pa3/ieioB MHIUBU Ty albHbIX 3aJaHUM.
®opmamu TK sBISIOTCSA: OLIEHKA BBIMOTHEHHBIX Pa3/IeNoOB HHANBUIYAIbHBIX 3aJJaHUi (MMCbMEHHBIX pa00T), YCTHBII OMpOC Ha Mo
TeMe ayAUTOPHOTO 3aHSITHUSI.
KommgecTBO TeKymux KOHTPOIIEH 10 AUCIMIUIMHE B CEMECTpe ornpererstercs kadeapoil u cocrapiseT, kak npasmio, Tpu (TK1,

TK2, TK-3).

B xone npomexyTtounoro koutpoist (IIK) mposepsitorest TeopeTrueckre 3HaHus o0ydaronmxcs. JJaHHbIi KOHTPOJIb TPOBOAUTCS 11O
paszaenamM (MOAYJISIM) TUCHUTUIMHEI 3 pa3za B Teuenue cemectpa (I1K1, TTK2, TTK3).

B kauecTBe OLIEHOYHBIX CPEACTB MO TUCHUIUTHHE "CHUCTEMBI U COOPYKEHHUSI OYMCTKH MPUPOAHBIX U CTOUHBIX BOJ" UCTIONB3YIOTCSL:
- 17151 KOHTPOJISI OCBOCHUS TEOPETHUUECKUX 3HAHUI B TEUECHUH ceMecTpa npoBoaircs 3 npomexytounbix kontposst (ITK-1, TK-2, TTK

-3);

- JUISL KOHTPOJISI OCBOCHHS IIPAKTHUECKIX 3HAHMH B TEYCHUH ceMecTpa mpoBosTes 3 Texynmx kouTpois (TK-1, TK-2, TK-3).




2 Cemectp
Teoperuueckuil Matepuan npomexyrouHoro kourposns I1K 1:

1. CocraB 1 CBOMCTBA CTOYHBIX BOJI.

2. TexHOreHHble UCTOUHUKH 3arpsI3HEHNUS.

3. Knaccuduxkanus 3arpss3HEHUH CTOYHBIX BOJ M METOJIBI MX U3BJICUCHHUSL.

4. Knaccsl BpeHBIX (h)aKTOPOB CTOUHBIX BOJ.

5. OcHoBHble nonoxenus «IIpaBui oxpaHsl BOJOEMOB OT 3arpsi3HEHUI CTOYHBIMH BOJIAMHU.

6. YCIOBHS CITyCKa CTOYHBIX BOJ B BOJOeMbI. HOpMaTHBBI KauecTBa BOJIBI BOJIOEMOB IMUTHEBOTO U KYJILTYPHO-OBITOBOTO
BOJIOIOJIb30BaHUSI.

7. YcnoBus CIyCKa CTOUHBIX BOJ B BOZOeMbl. HOpMaTHBhI KauecTBa BOJIbI BOJOEMOB PHIOOXO3SIICTBEHHOTO BOJIOTIONB30BAHNSI.
8. Kpurtepun o1ieHKH 3arpsi3HEHHOCTH CTOKOB.

9. OxpaHa BOJIOEMOB OT 3arpsi3HEHHI CTOYHBIMU BojamH (naiite onpenenenne mnokazarersim [TIK, ITIC, JITIB, ux pacyer).
10. Onpenenenne HeOOXOAUMOM CTETIEHH OUYUCTKU CTOUHBIX BOJ| 10 OCHOBHBIM ITOKa3aTENsIM.

11. CamoounIieHre BogoeMa U (paKkTOpbI, BIHUSIOIINE HA IIPOIIECC.

12. KuciopoaHsiii 6aimanc BojoeMa, (aKTophl, BIUSIONINE Ha KUCIOPOIHBIN PEKUM BOJIOCMA.

13. PacueTHble pacxonbl CTOYHBIX BoA, nocTynaromux Ha KOC, ux onpenenexue.

14. Munepanu3zanus 3arpsizHeHuid. [Ipoueccbl HUTpUGUKALUU U AEHUTPUPHUKAITUN B OUYUCTKE CTOYHBIX BOJ.

15. 3aga4un OYHMCTKA CTOYHBIX BOA. [Iporeccsl, ucmoibp3yeMble IpH 00padoTKe CTOYHBIX BOJI.

16. MeToap! OYUCTKHA CTOYHBIX BOA. OCHOBHBIE CXEMBbl OUHUCTKH.

Teopetnueckuii MaTepual mpoMexyTouHoro koutposs [1K 2:

. OU3UKO-XUMHUYECKHE TEXHOJIOTHH U alllapaThl ISl OYUCTKA CTOYHBIX BOJI.

. OCHOBBI (PU3UKO-XUMUYECKONH OYMCTKH CTOYHBIX BOJA. MeTObl YIaleHHUs U3 CTOUYHBIX BOJI OT/AEIbHBIX KOMIIOHEHTOB.
. TeopeTnueckre 0OCHOBBI OHOJIOTUYECKON OYHUCTKHA B CBOOOJHOM 00BbEeME.

. AKTHBHBIN WJI, COCTaB ¥ OCHOBHBIE (Da3bl ero pa3BUTHA. 3HAUECHHUE JJIs1 OYMCTKA CTOYHBIX BOJI.

. TeXHOJIOTHUECKHE CXEMbI OUUCTKU CTOKOB B a3POTEHKAX.

. AspoTeHkH, K1accu(puKaIusi, OCHOBHbIE CXEMbI PAOOTHI.

. KoHcTpykumy a3poTeHKOB, IPUHITHIT pa0OTHI M pacyéra.

. CucreMsbl adpaliiv WIIOBBIX cMeceil B aspoTeHKax. OCHOBHBIC HANPaBIICHNUSI HHTCHCU(HUKAIIUHN PaOOThI adpalliOHHBIX
COOPYKEHHH.

9. buonoruueckue npy/sl JOOYUCTKH CTOYHBIX BOJI C €CTECTBEHHON U MCKYCCTBEHHOM a’pallfei.

10. bropeakrops! ¢ pa3MUIHBIME BUIaMH 3arpy30K KOHCTPYKIHH, TPUHIAN PaOOTHI.

11. ®uneTpsl ¢ 3epHUCTON 3arpy3koit. Knaccudukarus, KOHCTPYKIHUH.

12. CopbrrioHHbIe METOAMKA U (hrioTanus. OCHOBHBIC CXEMbI OUHUCTKH.

13. MeTo/1bI HAaChIIIEHUSI OYUIIEHHBIX CTOYHBIX BOJI KHCIOPOJIOM.

14. DxoI0r0-’KOHOMHYECKas OLIEHKA COBPEMEHHBIX TEXHOJIOTUN OUYMCTKH CTOYHBIX BOJ.

15. CuctemMHbIH aHATU3 TEXHOJIOTHNA, 000PYIOBAHUS M CXEM OUHCTKUA CTOYHBIX BOJI.

16. Beibop MeTona 00e3BpeKMBAHUS 3arPA3HEHHUA CTOYHBIX BOI.

17. NHHOBaIIMOHHBIE TEXHOJIOTUU OYHUCTKHA CTOYHBIX BOJI, CXEMBI, 00JIaCTh IPUMEHEHUSI.

18. O6e33apaxuBanue CTOYHBIX BOA. OCHOBHBIE METOBI MX JOCTOMHCTBA M HEOCTATKH.

19. TIpoexTupoBaHue AIIEKTPOIM3HON YCTAHOBKH, JOCTOMHCTBA U HEJIOCTATKU MeToa. BoaHO-COIeBOE X0O3HCTBO, yCTAHOBKA
JIeKapOOHM3AIIUH BOJIBI, JJIEKTPOITH3HBIA MOJTYJTh, OCHOBHBIC MOJIOKECHHUS 110 pac-4eTy.

20. HagexxHOCTh QYHKIIMOHUPOBAHUS KOMIUIEKCOB OYHUCTKHA CTOYHBIX BOJI. OLleHKa CTAOMIBHOCTH U KOJIOTHYECKOW HA/Ie)KHOCTH
OYHCTHBIX KOMIUIEKCOB.

21. BeicoTHas cxema JBUKEHHs CTOUHBIX BOJ 110 coopykeHusmM KOC, Ha3HaueHue, IPUHIIMIT TOCTPOCHHUS.

22. IInaH Tpacchl OYUCTHBIX COOPYKEHUH, BHYTPUILIOIIA0YHbIE KOMMYHUKALIUY.

0NN LN kW~

Texymuil KoHTpoJIb 1:
Pemenue 3amau

3anaya 1. Onpenenuth pacuetHsie pacxoqsl KOC.

3agaua 2. PaccunTaTh KOHIEHTPAIUU 3aTPA3HEHUI CTOYHBIX BOJ.

3amava 3. OnpeaenuTh HEOOXOJUMBIC CTEIIEHH OYMCTKUA CTOYHBIX BOJI.

3amada 4. [TomoOpaTh TEXHOJIOTHUIO OYUCTKA CTOYHBIX BOJI.
3amaga 5. Paccunrars OmonoOrmyueckie npyabl ITyOOKOH JOOYHCTKH C €CTECTBEHHOM a’paliieil py CIeIyIOMNX HCXOIHBIX JaHHBIX:
cpeqHuii CyTOUHBIHN pacxon ctouHblx Box 60000 m3/cyTt; BIIKnonn noctynaronmx cTounbix Bog 20mr/i; tpedyemas BITIKmonn
OYUINEHHOHN BOABI 6 MI/J; CpelHss TeMIepaTypa CTOUHbIX Bo ieToM 20°C; 3umoit 11°C.
3amaga 6. PaccunraTs Omoormdeckie Ipyasl ITyOOKOH JOOUYNCTKH ¢ HCKYCCTBEHHOH a’pannei IpH CIeAYIONIIX HCXOTHBIX
JAHHBIX: CPEIHUII CyTOUHBIN pacxo] cTo9HBIX Box 67200 m3/cyT; BIIKnonH nocTynaronmx CTOUHbIX Bog 15 Mr/m; Tpebyemas
BITKmosH o4nIieHHON BOJBI 7 MI/JT; CPEHsS TEMITEpaTypa CTOYHBIX BOJ B myAax 3umon 4°C.

3amada 7. PaccuuTarh COOpYy)KEHHS MPYIOBON CUCTEMBI pu 00bEMe cTokoB 430 M3/cyT, TOJIOBOI 00BEM CTOKA C YUETOM
ko durmenta 3amaca pasaoro 1,3 paser 204035 m3/rox, camkenne BITK20 ¢ 5000 o 30 mr/m.




Texymuit KOHTPOIb 2:
Pemenue 3amau

3agaua 1. OnpenenuTs 00BEM a9pOTEHKOB-BHITECHUTENEH NPHU CIEAYIOIINX HCXOIHBIX JAHHBIX: CPEAHUN CYTOUHBIA Pacxon
ropojackux crouHbix Bog 200000 m3/cyT; BIIKmonn moctynaromux ctouHbix Boa 200Mr/m; Tpedyemas BITKmonH ouuieHHOH BOIbI
15 mr/m; 1,4.
3agaga 2. Paccunrtarh BEICOKOHATpYKaeMblit OHOGHIBTD (a3pOoUIbTP) MpU CIEAYIOIUX UCXOA-HBIX JAHHBIX: PACXOJ CMECH
MPOU3BOJICTBEHHBIX H OBITOBBIX CTOYHBIX BOA 19232,64 M3/cyT; nmpu-BeaéuHoe uucio xureneid 56199 gen; BITIKnonx
MOCTYTAIOIMINX CTOYHBIX Box 216,14 mr/i; TpeOyemas BITKmnonH, ounmenHoit Boasl 15 MI/i; cpemHss TeMIiepaTypa CTOYHBIX BOJ
3umoit 9,3°C.

3amaua 3. PaccuuTath KanenbHbIi OHOGUIBTP MpU CIEAYIOMIMX UCXOAHBIX JAHHBIX: pacxoj cToyHbX Bog 900 m3/cyrt.,
BIIKnmonmH moctynarommx cTo9Hbix Box 200 mr/m; Tpedyemas BITKnomaH ounineHHo#M Boabl 18 MI/it; cpefHss TeMIepatypa
cTouHbIX Bof 3uMoi 8°C, cpenHe-rozioBas temmneparypa Bo3ayxa 5°C.

3amaua 4. PaccuuTarh a’pOTEHKU-HUTPUDUKATOPHI MIPU CIAEAYIOIINX UCXOAHBIX JAHHBIX: Pacxoj CTOYHBIX Boj 12000
M3/cyT., copepikaHre aMMOHHIHOTO a30Ta B ncxoaHo# Boge Ca=150 mr/mn, B ountiennoi Ct=3 mr/i, remneparypa 20 °C, 3HadeHne
pH=8.4, KoHIIEHTpaI¥sI PACTBOPESHHOTO KICIOPO-11a 4 MI/II.

3agaga 5. PaccunTars a’dpoOHBIA CTaOMIN3aTOp AKTMBHOTO WA MPH CIEAYIONINX MCXOAHBIX HaHHBIX: KommdectBo mima 10
T/cyT, KoHueHTparust Ca=6 /1, 301pHOCTE S=25%, pacxon Q=1666, M3/cyT.

Texymuil KOHTpOIIb 3:
Bormpocs! juist 3amute! 1abopaTopHoi paboTs 1. "M3ydyeHne KHHETUKN CeIMMEHTALN B3BEILICHHbIX BEIIECTB":

1. Iens u 3agaun 1ab0paTOpHOI pabOTHI.

2. JTaboparopHOoe 060pyn0BaHUE IPUMEHsIEMOe B padoTe.

3. Onucanue 1a60paTOpHON YCTAHOBKH.

4. Ilopsanok npoBeaeHus pabOTHL.

5. BeiBozibI 110 3 eKTy OcaxIeHHs YaCTHII.

6. B uéMm 3aKiroyaeTcs aHaJ M3 HaX0XKACHHUS CKOPOCTH OCCIAHUs Y BCIUIBIBAHHS B3BEILICHHBIX YACTHII.
7. Haiite onpenenenue 3akony Ctokca.

Bonpocs! 11 3amuTel 1abopatopHoi paboTsl 2. " OuncTKa CTOYHBIX BOA METOOM OTCTauBaHUA".

1. lens u 3amaum 1a00paTOPHOM PAOOTHL.

2. JIaGoparopHoe 060pyI0BaHKE IPUMEHsAEMOE B paborTe.

3. Onucanue 1a60paTOpHON YCTaHOBKH.

4. Ilopsnok npoBeeHus PabOTEHL.

5. Kakoit 3¢ dexr ouncTkr MoITydriics Al KayKXO0H TITyOHMHBI OTCTaNBAHUSL.

6. JlaiiTe omucaHHe TEXHOJOTHU MEXaHMYECKOH OUYHNCTKA CTOKOB.

7. Kak onpenensiercss 00bEM OTCTOHHNKA M BPEMS] OTCTAHBAHUS CTOYHBIX BOJI.

Bomnpocs! juis 3anuTs! 1abopatopHO# paboTsl 3. "OUYUCTKa CTOUHBIX BOJ METOAOM YIbTpadmIbTparun’.

. Lens n 3agagn 1abopaToOpHOI paboTHI.

. JJabopatopHOe 000pyHOBaHHE IPIMEHSIEMOE B paboTe.

. Oncanue 1a00paTOpHON YCTAaHOBKH.

. Iopsinok npoBeeHust paGoOTHI.

. BEIBOJIBI TTO TIPOHUITAEMOCTH M CETIEKTHBHOCTH MEMOpaH.

. MepsI 6e3omacHoCcTH 1pH padote Ha yctaHoBke YI1JI-06.

. Haiite xiaccuduxanuo MeMOpaH.

. TpeGoBaHws, MpebsABIsEMbIE K KAUECTBY BOJIBI II01aBacMOW Ha 00paTHBII ocMoC.
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Bomnpocs! 11 3amuTel 1abopaTopHOi paboThl 4. "OUnCTKa CTOUHBIX BOJ METOJOM KOaryJsisiuun'.

. Henb u 3aaun 1abopaTopHOt paboOTHL.

. JJabopaTopHOe 000pyHOBaHHE IPHMEHSIEMOE B paboTe.

. Onucanue 1a60paTopHON YCTaHOBKH.

. [Topsiiok ipoBeieHust pabOTHI.

. Kaxoif nomyuenHsIit 1a060paTOpHBIM ITyTEM 3P (PEKT OTCTauBaHUS.

. OnpenencHue KOATyJISALIUN U € CTaIHH.

. Kakue mapameTpsI BIUSIOT Ha IPaBIIIBHBIN TOJ00P O3Bl KOAryJISIHTA.
. Kaxkoif koarymsHT HCTIONB3YIOT IS OYUCTKH CTOYHBIX BOI.

01N Nk W~

Bormpock! 1ist 3auThl 1abopatopHoi paboTsl 5. "MonaenupoBaHue paboThl OHOpHILTpa.

1. Iens u 3agaun 1ab0paToOpHOI PabOTHI.
2. JTaboparopHOoe 060pyn0BaHUE IPUMEHsIEMOe B padoTe.




3. Omnucanne 1ab0paToOpHOIl yCTAaHOBKU.

4. ITopsinok npoBeneHus paboOThI.

5. Ilpoananu3upyiiTe Ka4ecTBO MOIy4IeHHOTO cToKa 1Mo BITK 1 B3BeIIEHHBIM BEIIECTBAM.
6. KoHCTpyKIUst M IpUHIKT paboTH! OMOJIOTHIECKOTO (UIBTPA.

7. Knaccuduxarusi 6M010ra4eckux GUibTpoB.

8. [IpuHImn padboThl OMOJOTHYECKON TUIEHKH.

Bompocs! 1t 3ammTel 1abopatopHOi paboTsl 6. "MoaenupoBanue pabOThl a3pOTEHKA-CMECUTENs .

. lens v 3aga4un 1a00paTOPHON PabOTEL

. JJabopaTopHOe 000pyOBaHHE IPHMEHIEMOE B paboTe.

. Oncanue 1a00paTOpHON YCTAaHOBKH.

. Iopsinok npoBeeHus paGoOTHI.

. Meps1 6e30macHOCTH IIpH TIPOBEICHUH J1a00paTOPHOH paboTHI.

. IIpoananu3upyiTe KaueCcTBO MOIy4eHHOro cToka 10 BIIK u B3BELIEHHBIM BEILECTBAM.
. KoHeTpykuust 1 npuHIMI paboThl a9pOTEHKA-CMECHTEIIS.

. Kitaccuduxanns a3poTeHKoB.

. HaiiTe onpeaeneHus Harpy3Ky Ha UL
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Bormpocsr 1uist 3amuThsl 1abopatopHoi padotsl 7. "MonenupoBaHue pabOTH METaHTCHKA. "

1. Iens u 3agaun 1a60paTOpHOI PabOTHI.

2. JlaboparopHoe 000pyI0BaHHE IPUMEHIEMOE B padoTe.
3. Onucanue 1a00paToOpHON YCTAHOBKH.

4. Ilopsanok npoBeneHus pabOTHIL.

5. BBIBOJIBI IO paboTe.

6. Koncrpyxius v npuHIuN paboThl METaHTEHKA.

7. ®a3sl ¥ pexXUMBI COPRXKUBAHUS B METAaHTEKE.

8. Meps! IpeJOCTOPOKHOCTH MPU pabOTe METAaHTEHKA.

WTOroBbIil KOHTPOJIb 3K3aMEH :

. CocTaB U CBOHCTBA CTOYHBIX BOJ.

. TexHOreHHbIE HCTOUYHUKHU 3arpsI3HEHUSL.

. Kimaccu¢uxarms 3arps3HeHN CTOYHBIX BOX M METOJIBI MIX M3BIICUCHHS.

. Kimaccsl BpeqHBIX (hakTOpPOB CTOUHBIX BOJ.

. OcHoBHble nonoxeHus «I[IpaBun oxpaHel BOJOEMOB OT 3arpsiI3HEHUH CTOUHBIMU BOAAMH

. YCII0BHSA CITycKa CTOYHBIX BOJ B BOtoeMbl. HOpMaTHBEI KadecTBa BOIBI BOJOEMOB MMUTHEBOTO U KyJIBTYPHO-OBITOBOTO
BOJIOIIOJIb30BAHUS.

7. YcnoBus CIIyCKa CTOYHBIX BOJ B BOZOeMBbI. HOpMaTHBBI KauecTBa BOJIbI BOJOEMOB PHIOOXO3SIICTBEHHOTO BOIOTIONB30BAHNS.
8. Kpurepun oLieHKH 3arpsI3SHEHHOCTH CTOKOB.

9. OxpaHa BOJIOEMOB OT 3arpsi3HEHUI CTOYHBIMU BojamH (naiite onpenenenne mnokazarersim [TIK, ITIC, JITIB, ux pacyer).
10. Onpenenenue HeOOXOAUMON CTETIEHH OYHCTKHA CTOYHBIX BOJ] IO OCHOBHBIM IOKA3aTEIIsIM.

11. CamoounieHue BogoeMa 1 (pakTopbl, BIUSIONME Ha MPOLECC.

12. Kuciopoauslii 6amaHc BojoeMa, (hakTopsl, BIHAIOIINE Ha KICIOPOJHBIH PEXXUM BOJOEMA.

13. PacueTHble pacxonbl CTOYHBIX BoA, nocTynaromux Ha KOC, ux onpenenenue.

14. Munepanu3zanus 3arpsizHeHuid. [Iporieccbl HUTpUGUKALUT U AEHUTPUPHUKAITUN B OYUCTKE CTOYHBIX BOJ.

15. 3agaun ouncTku cTouHbIX BoA. [Iporeccsl, ucnonb3yeMsie pu 00pabOTKe CTOYHBIX BOJL.

16. MeTozabl OUUCTKU CTOYHBIX BOJ. OCHOBHBIE CXEMBI OUUCTKH.

17. ®U3UKO-XUMUYECKHE TEXHOJIOTUY U aIapaThl AJsl OUUCTKUA CTOUHBIX BOJ.

18. OCHOBBI (PU3UKO-XMMHYECKOH OUYUCTKU CTOYHBIX BOA. METO/Ibl YAQJICHUS U3 CTOYHBIX BOJ OT/EIBHBIX KOMIIOHEHTOB.
19. TeopeTmdaeckiie OCHOBBI OHMOJIOTHYECKOI OYMCTKA B CBOOOTHOM OOBEME.

20. AKTHBHBIN WJI, COCTAaB M OCHOBHBIE (ha3bl €r0 Pa3BUTHA. 3HAYECHHE IS OYMCTKU CTOYHBIX BOJ.

21. TeXHOTOTUYECKHE CXEeMbI OUUCTKHA CTOKOB B a9POTEHKAX.

22. A3poTeHKH, KIacCu(pUKaIHs, OCHOBHBIE CXEMBI PaOOTEL.

23. KOHCTpYKIMH a3pOTEHKOB, IPUHINN Pa0OTHI U pacuéra.

24. CucteMsl adpallvi IOBBIX cMeceil B aspoTeHkax. OCHOBHBIC HAIPaBICHUS HHTEHCU(HUKAIIMU pabOTHI a9paIllMOHHBIX
COOpYKEHUH.

25. buonoruueckue npybl JOOYUCTKH CTOYHBIX BOJ C €CTECTBEHHON M HCKYCCTBEHHOM aspanueil.

26. bruopeakTops! ¢ pa3MUYHBIMY BUIaMH 3arpy30K KOHCTPYKIHH, IPUHIAT PaOOTHI.

27. ®uIbTpHI ¢ 3epHUCTOH 3arpy3Koil. Knaccugukanus, KOHCTPYKUUH.

28. CopOrrioHHbIe METOIMKA U (hioTarus. OCHOBHBIC CXEMbI OUHCTKH.

29. MeTozb!l HaChIIICHUS OYMIICHHBIX CTOYHBIX BOJ KHCIIOPOJIOM.

30. OKonoro-3K0HOMHYECKAs OI[EHKa COBPEMEHHBIX TEXHOJIOTUIT OUNCTKH CTOYHBIX BOJ.

31. CucreMHBIil aHANTU3 TEXHONOTUH, 060PYIOBAaHHS M CXEM OUYUCTKH CTOYHBIX BOJ.

32. Ber6op mMeToa 00e3BpeKHMBAaHIS 3aTP3HEHNI CTOYHBIX BOJI.

33. 'HHOBAaIIMOHHBIC TEXHOJIOTUHN OYMCTKHA CTOYHBIX BOJ, CXEMBI, 001aCTh IPIMEHCHUS.

34. O6e33apaxuBaHue CTOYHBIX BOA. OCHOBHBIE METOJIbI MX JJOCTOMHCTBA M HEJOCTATKH.
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35. IlpoexTupoBaHue >IEKTPOIU3HON YCTAaHOBKH, JOCTOMHCTBA M HEJOCTATKU MeToAa. BoiHO-coneBoe X03sHCTBO, yCTaHOBKA
JiekapOOHM3AINK BOABI, 33JI€KTPOJIb3HBII MO/YJIb, OCHOBHBIE IOJIOKEHHS 110 PacyeTy.

36. HageskHOCTh (PyHKITMOHHPOBAHMS KOMITTICKCOB OYMUCTKH CTOYHBIX BOJI. OIIeHKa CTaOMIBHOCTH M SKOJIOTHYECKOH HAJIeKHOCTH
OUUCTHBIX KOMIUIEKCOB.

37. BeicoTHas cxeMa IBHKEHHs CTOUHBIX BOJ 110 coopyxkeHHAM KOC, Ha3HaueHHe, NPUHIUI HOCTPOCHUSI.

38. I1naH Tpaccel OYUCTHBIX COOPYKEHHH, BHY TPUIIOIAI0YHbIE KOMMYHUKALUH.

HToroBelit KOHTPOIH M0 AucHUILUTHHE "CHUCTEMBI U COOPYKEHUS OUUCTKA IPUPOJHBIX U CTOYHBIX BOA" MPOBOAUTCS B (hopMe
9K3aMeHa:

- OIIEHKA «OTJIMYHOY BBICTABIIACTCS MATUCTPAHTY, €CIIM OH HaOpaJl o uToraM OaIbHO- PEHTHHTOBOH cHcTeMbI 3a cemecTp 90 —
100 Gamos;

- OLICHKA «XOPOLIO» BBICTABIISIETCS MAarkCTPaHTY, €CIIM OH HAOpaJl 10 UToraM OaJIbHO- peHTHHIOBOH cHCTEeMbI 3a cemecTp 75 — 89
0aJIoB;

- OLIEHKA «yJIOBJIETBOPUTEIBHOY» BBICTABIACTCA MATUCTPAHTY, €CII OH HaOpall 110 UToraM OalIbHO- PEHTHHIOBOIT CHCTEMBI 3a
cemectp 6074 6amoB;

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIICTCS MarlCTPaHTY, €CIIH OH HaOpalr 1o HToraM 0ajTbHO- PEHTHHTOBOI CHCTEMEI 32
cemectp MeHee 60 OaoB.

1. OUEHOYHBIE CPEJJCTBA TEKYIIEI'O KOHTPOJIA:

- TECTHI WJIH OWIIETHI T TpoBeneHus mpomexyTodrnoro koHTpous (I1K). Xpansarcs B OymakHOM BHE Ha COOTBETCTBYFOLICH
kadenpe;

- pa3zeIbl MHAUBUAYIbHbIX 3aJaHuH (MMCbMEHHBIX paboT) 00yJalomuxcs;

- IOKJIa, COOOIIEHHE 110 TeME TIPAKTUYECKOTO 3aHTHS;

- 3aJ1a4M U 3aJaHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:

- KOMIUIEKT OMJIETOB IJIst SK3aMeHa. XpaHUTCsI B OyMaXKHOM BHJIE HA COOTBETCTBYIOIIEH Kadenpe. [lommexuT exeronHomy
OOHOBIJICHHUIO 1 TIEPEYTBEP)KACHNIO. UHCII0 BApHaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCJIa MATMCTPAaHTOB HA YK3aMEHE.

3 Cemectp
Teoperuueckuii MaTepuan npomeKyrouHoro kourposs I1K 1:

1. XuMudeckue mokasatelib kadectBa Bojbl. Kiaccupukanus npuponasix Boj (o O.A. Anekuny).

2. ®u3nuecKue NoKa3aTesd KauecTBa BObI.

3. O1eHKa KauecTBa BOJBI I XO3AHCTBEHHO-TUTHEBOTO BOIOCHAOKEHUS.

4. XuMu4eckuii coCcTaB MPUPOAHBIX BOJ U (haKTOPBI, BIUSOLINE HA €r0 (POPMHPOBAHHE.

5. O6mras wiaccuuKkamys METoI0B 00pabOTKH MPUPOTHBIX BOJL.

6. TexHOJIOTHYECKHEe CXEMBI YITyUIIeHUS KauecTBa BOJIBL.

7. Kpurepuu 17151 BbIOOpa TEXHOJIOTHUYECKON CXEMBI U COCTaBa COOpYyKeHUH. CHCTEMHBIH MOIX0/ K BBI-00PY BOAOOYHCTHON
TEXHOJIOTUH.

8. OCHOBHBIE pearcHTHbIE CXEMBI YITydIICHHS KAYeCTBA BOJBL, IIPUMCHIEMBIE B BOJOIIOITOTOBKE.

9. be3peareHTHBIE CXeMBI TOATOTOBKU MPUPOTHON BOABIL.

10. TeopeTuueckue OCHOBBI KOATyJISIIUU B3BECH B CBOOOHOM 00beME BOJIbI, Kakue (haKTOPhI BAMSAIOT Ha MPOLECC KOAaryaliy B
obBeme.

11. KoHTaKTHas KOATyJISIHUs, €€ OTIMIUTEIbHBIE OCOOCHHOCTH.

12. ®axropsl, BIusiomue Ha 3PPEKTUBHOCTD KOATYJISLIUH.

13. MeTtozpl HHTEHCH(UKALMHN NTpoLiecca KoaryJsIuy IIpu 00paboTKe MAJIOMYTHBIX, IIBETHBIX, XOJIOJHBIX BOJI.
14. PeareHThI, pUMEHSIEMBIC TIPU pEareHTHONW 00pabOTKe BOJIBI, HX CBOWCTBA U XapaKTEPUCTHKH, TOCTONMHCTBA, HEJJOCTATKH,
COBPEMEHHBIC KOATYJISIHTHI.

15. OIoKyNSHTHI U UX POJIb B MIPOIlecce YIydIIeHHs KadecTBa BOMBI.

16. PearenTHOE X03s1cTBO. CXEMBI, 000pyJOBaHNE U TPEOOBAHMUS K YCTPOICTRY.

17. CmecuTeny, KaMepsl XJIOMbeoOpa3oBaHus, KOHCTPYKIIMU ¥ IPHHIUT PaOOTHI.

18. PerynupoBanue 3¢ (HeKTHBHOCTH MEepEeMEIINBaHMs B CMECUTEISX M KaMepax XJIOMbeoOpa3oBaHuUsl.

19. TeopeTuueckue OCHOBBI OCaXKAECHHS B3BECU U3 BOJbI OTCTAUBAHUEM.

20. [TapaMeTpsl, BIAAIONINE Ha CKOPOCTh OCAKICHHS YaCTHI] B CBOOOTHOM o0BeMe.

21. Knaccudukarust OTCTOMHHUKOB U 0071aCTh UX IPUMEHCHHUS.

22. PaguanbHble U TOHKOCHIOWHBIE OTCTOIHMKHM. O6IacTh MPUMEHEHHUS, TPUHIINT PabOTHI U pacyeTa.

23. TeopeTndeckrue OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEHICHHOTO Ocaika. [IpuHIHIT paboTH OCBETIIHTE-JICH.
24. OcBeTnUTeN! ¢ B3BEIICHHBIM ocankoM. [IpuHnmm paboTs! 1 pacyera. TeXHOIOTHYECKHE TTOKAa3aTEIH.

25. IlpuHuun paboThl U YCTPOWCTBO KOHTAKTHBIX OCBETIUTENIEH.

26. Y nanenne npuMecei Boabl MeTo10M ¢utotanuy. KOHCTpYKIMHU 1 IPUHIMIT pabOThI (IIOTATOPOB.

27. TeopeTndeckue OCHOBBI OCBETIICHHS BOIBI (DMIIBTPOBAHHUEM.

28. Knaccudukarust ¢punsTpoB. YcnoBust ux npumenerus. [lapamerps! GUIBTpOBAHUS.

29. @OunpTpyromue 3arpy3ki. Buasl 1 TpeOoBaHMs, IPEIbABIsEMbIE K HUM.

30. Cxopble GUIBTPHI U HX IPEHAKHBIC YCTPOHCTBA.

31. O6BeMHOE 1 TOBEPXHOCTHOE (DMIBTPOBAHNUE, (GIIIFTPOBAHNE B TOHKIX MEPETOPOIKAX.

32. CymHocTth Teopuu puiabTpoBaHust MuHIA.




33. OunbTpsI ¢ IIaBaoLiei 3arpy3koil. VIx mpeuMyIiecTBa 1 HEAOCTaTKH.

34. be3peareHTHOE OcBeTIeHUE BOJbI. CyIIHOCTh NIPOLIECCA, CXEMBI U YCTaHOBKH.

35. Mennennsie GunbTpsr (M®P). KoHCTpYKTHBHBIE OCOOCHHOCTH, IPUHINT Pa0OTHI U pacyera.

36. Perenepanus M®. ['napapnudeckuii peIXINTENb, IPHHIHI paOOTHI U pacdeTa.

37. be3pearentHas oobeMHas ¢punbTpanus. CymHOCTh, IPEUMYLIECTBA U HeA0CTaTKU. KOHCTPYKUMHU U IPUHIIMIT PaOOTHI
THAPOLHKIOHOB.

Teopetuueckuii MaTepua npomexyTodHoro koutpons 11K 2:

1. IIporieccs MeMOpaHHOTO pa3/IeeHHsI.

2. ObmacTv IPUMEHEHHS MUKPO- YIBTPO- U HAHO(MIBTPAIUH B BOJZOIIOATOTOBKE.

3. Obnactu npuMeHeHHst 00pPaTHOTO U MPSIMOTO OCMOCA, ANEKTPOIUaIN3a, MEMOPaHHONW AUCTHIUISLIUU B BOJOIIOATOTOBKE.
4. Marepuaisl HCIOIb3YEMBIE IJIsI MUKPO-, YJIbTPa- U HAHO(MHIBTPAIHOHHBIX MEMOPAH, pa3Mepsl II0P U 33/1epKUBAIOILAs
CTIIOCOOHOCTH MaTepHaIoB.

5. TeXHOIOTUYECKUE CXeMbI OUMCTKU IIPUPOAHBIX BOJ C MPUMEHCHUEM METOJ0B MUKPO- U YIbTPapUIBTPAIHH.

6. TexHONOrNYECKIE CXeMbl OUUCTKU MPUPOAHBIX BOJ C IPUMEHEHHEM METO/I0B HAHO(PMIBTPALMK U 00paTHOTO OCMoca.
7. KoHCTpyKIIMu MeMOpaHHBIX allllapaToB JUIA YIbTPadIILTPALIH 1 00paTHOTO OCMOca.

8.TpeboBanus NpeabABIsAEMbIE K BOJE MOCTYIAIOMIE Ha 00PaTHOOCMOTHYECKHE YCTaHOBKU.

9. Ilpuemsl, UCNIOTAB3yEMBbIE ISl 3aLUTH 0OPAaTHOOCMOTHYECKUX MEMOpPaH OT 00pa3oBaHus KpUCTAIIMYECKUX (OHMONTOTHUECKHX,
KOJUIOU/IHBIX, OPTaHNYECKHUX) OTJIOKEHHH. IHrHOUTOPBI 0canKooOpa3oBaHusI.

10. KoHIeHTpaIrmoHHast MOJISIPU3aIHs, CIOCOOBI €€ CHIDKEHMSL.

11. CenextuBHOCTH MEeMOpaH, ee OIpeAeIeHHe.

12. Heobx0aMMOCTh JOOUYMCTKN BOJOIPOBOAHOI BOABI B 3aHUSAX, TEXHOJIOTUH, JOCTONHCTBA M HEJOCTATKH.

13. KaTeropuu cTOKOB 00pa3yIomuXcs Ha CTAHIINU BOJIOTIOATOTOBKH.

14. 3arps3HenHus, cogeprkamuecs B IPOMBIBHOH BOJIE CKOPBIX (DMIBTPOB M KOHTAKTHBIX OCBETIIUTEINEH.

15. Texnonoruueckas cxema 00pabOTKH MPOMBIBHBIX BOJ (PUIBTPOBANILHBIX COOPYKEHUN TPU OAHOCTYIIEHYATON U
JBYXCTYNEHUYaTOH TEXHOIOTHH OYHUCTKU MPUPOTHBIX BOJ.

16. Bo3BpaTHble IPOMBIBHBIE BO/BI B TEXHOJIOTMH OUUCTKU PUPOJHBIX BOJ.

17. CBOMCTBa 0CaKOB M3 OTCTOMHUKOB M OCBETIIMTENEH CO CII0EM B3BEIIEHHOIO OCaIKa.

18. MeTtozpl 00pabOTKH OCaKOB B €CTECTBEHHBIX YCIOBHSX.

19. TexHomornyeckue cxeMbl 00pabOTKH 1 00€3BOKMBAHHS OCA/IKOB.

20. YTunuzanus 0cagkoB CTaHIIMH BOJONOATOTOBKH.

21. IIpyHUIUIIBI KOMIIOHOBKH CTaHLIMU BOAOTIOATOTOBKH.

22. OntuMu3anys TEXHOIOTHYECKHX CXEM BOJIOMOTOTOBKH.

23. Metomp! 00e33apakUBaHUS BOJIBI, X IPEUMYIIECTBA X HEIOCTATKH.

24. Xn0pupoBaHHe BOJIbI, JOCTOMHCTBA U HEOCTATKUA METO/IA.

25. O30HNpOBaHKE BOJBI, XUMH3M Hpouecca. O01acTh NPUMEHEHUs, TPEUMYIIECTBA U HEJOCTATKU IPOIiecca.

26. Y®-ne3unpexys Boasl. bakrepuiuaHeie yCTaHOBKH, CXEMBI, IPHHITUIT PAOOTHI, TOCTOMHCTBA M HETOCTATKH.

27. I'unoxyopur, cxeMa MoJly4eHys, IPUMEHEHUE, YCTaHOBKH, JOCTOMHCTBA U HEIOCTATKU.

28. MeToapl MHTEeHCU(UKALIMY MTPOLIECCOB 00€33apakBaHMSL.

Texymuii koutposs TK-1:
Pemenue 3agau

3amaga 1. [Ipn anammse npoO BOAB M3 MOBEPXHOCTHOTO MCTOYHHUKA MONYYCHBI CICAYIOMINE PE3yJIbTAaThl: MyTHOCTH — 10
M1/71, uBeTHOCTh 25° P-C, 3amax 4 6amna, pH — 7,7, )xene3o - 5-mr/i, okucisieMocts — 20 Mr/1, oduiee MukpooHoe yrcio — 5000.
OmpenesuTs HEOOXOAUMOCTD YITyUIICHHS KaueCTBa IIMTHEBOI BOABI, METOIbI OUHCTKH.

3amaga 2. [Ipn xoarymsamuu Boasl o6beMoM 10M3 mCHoONB30BaH CepHOKHCIBIN amoMuHuil. IIpr mpoOHOH Koarysamun
YCTaHOBIICHO, YTO HaWTy4mni 3¢dexr Habmronaercs mpu godasnenun 4 mi 1% pactBopa xoarynsara 250 M Boasl. Paccunrars
HE0OX0JMMOE KOJIMUECTBO CEPHOKUCIIOTO aIIOMHHUS, HEOOXOJUMO AT KOAryJIsalUH YKa3aHHOTO 00beMa BOJbI.

3amgaga 3. PaccunTaTte HEOOXOAMMOE KOMMYECTBO CYXOTO KOAryJIsSHTA NpH ero xo3e 2,0 MI/I [uii yAaleHHs B3BEHICHHBIX H
KoJUIOMIHbIX yacTul u3 500 1 BoAbL.

3amaua 4. B 0,5 M3 pactBopa conmepxurcs 25 Kr KanbuuHHpoBaHHON conpl Na2CO3. Bripa3uTh KOHIIEHTPAIUIO
pacTBopa, II0THOCTH paBHa 1,05.

3amada 5. AHanu3 cwIpoil Bonbl cienyronmii (B Mr/n): Nat+=73,6; Ca2+=74,7; Mg2+=19,5;NH4+-3,8; SO042-=231,8; Cl-
=59,0; NO2-=0,03; NO3-=0,98; XK0=5,33 mr sxs/i1; [110=2,24 mr 3xB/1. [IpoBepUTh TOUHOCTH BHIMIOJIHEHHS aHATN3A.

3amada 6. JKecTKOCTh ChIPO BOABI COCTaBISIET 4 MI 3KB/JI, a coAep)KaHue Kaiblus paBHO 60 Mr/ia. OnpeaeauTsb
MAarHreBYIO JKECTKOCTh M COIep)KaHNE MarHus B BOJE.

3amgaga 7. KagecTBO CHIpOH BOIBI XapakrepusyeTcs cieayromuMu faHHeIME : JK0=5 mr 3xs/n1, XKu/k =2000 Mr »xs/I.
Onpenenuts XKCa, XK u dKMg B mr sxs/1, eciu KO/ 2KMg.

Texymuii kouTposs TK-2
Pemenue 3agau

3amgaga 1. CkodbpKO KyOMYECKHX METPOB HY)KHO B35Th 25%-TO pacTBOpa MOBape€HHON COJM IUIOTHOCTEIO 1,19, 4T00BI
npurotoButs 10 M3 Oonee pa3baBIeHHOTO pacTBOpA 3TON CONU KOHIEHTpauue 5% u /1.




3agaua 2. B 1,5 M3 Bogsl pactBopero 0,015 T xiopucroro Harpus. OnpeenuTs KOHIEHTPALU0 pacTBOpa B I/ U T
IKB/M3.

3amada 3. [Ipu aHamm3e pedHON BOJIBI YCTAHOBICHO CIIEAYIOIIEE CONEpKaHue B Hell HOHOB, MT/n: Na+=522; Ca2+=57 4,
Mg2+=18,0; SO42-=161,8; C1-=35,0. Beipa3uts COCTaB BOJIBI B MT IKB/I.

3anmayda 4. /[y BOJOOYUCTHOM CTaHIUK MPOU3BOIUTEIbHOCTBIO 115000 M3/cyT mogoOpaTh 3JIEKTPOIU3EPhI MPH
TIEPBUYHOM 03¢ XJI0pa —SMI/II., BTOPUYHOH — 2 MI/IL.

3agaua 5. PaccunTath y3en KUCIOTHOH IeKapOOHH3BLUH BOABI IPHU CIEAYIOLUIMX MCXOAHBIX JAaH-HBIX: Pacxox Bois! 10
M3/d; IIENOYHOCTh BO/BI MT 3KB/JI; yIEIbHBIA pacxo]] BO3yXa Ha Aerazauuio M3 Ha 1 M3 oOpabarbiBaeMOi BOJIbI; BpeMst
JleTa3alid  MUH.

3agaga 6. PaccunTaTh CONCPaCTBOPUTENH MPU CYTOYHOM IOTPEOJICHUN THIOXJIOPHTA HATpUs Ha cTaHImH 750 kT mo
SKBUBAJICHTHOMY XJIOPY WM 250 Kr Ha KQXKJON U3 YEThIpeX 2JEKTPOJIM3HBIX MOAY-JIel. MakcuMmalnbHas IpOU3BOIUTEIHHOCTD
OJIHOTO MOJYJIs IIpH €ro padore B popcupoBaHHOM pexxuMe 330 K SKBUBAJIEHTHOTO XJIOpa B CYTKH I10 IIACTIOPTHBIM JIaHHBIM.

3agaya 7. pac4eTHBIH pacxo] OYHCTHBIX COOPYXKEHHH MOMHOI 6uonmormueckor ounctku Q=250000 m3/cyT, ouniieHHas
cTounas Boga umeet BITK=25 mr/n. PaccuntaTh WIOYIUIOTHUTEIH.

3amada 8. PaccumTarh, Kakas 4acTh Wia 1o o0beMy yaaiseTcss B Buae ¢yrara, U ONPeNeNITh KaecTBO (yrara, eciid Ha
HEHTPU(PYTUPOBAHNE TIOAAETCS W BIAKHOCTBIO 96,8%. BiaxxHoCTh 00e3B0skeHHOTO Mita 80%, 3 PEKTUBHOCTH 3aIepKaHUS
B3BEIIECHHEIX BelecTB 28%.

3amada 9. OneHnTe Ka4eCTBO XJIOPHUPOBAHUS BOJBI HA BOIOMPOBOJHON CTAHIIUM: MUKPOOHOE umcino — 50 B 1 M, Kou-
WHJIEKC — 2, OCTaTOYHBIN xJ10p — 0,7 Mr/1, 3anax xynopHbii 1 6amn. [laiite 3axmo4eHrue 0 BO3MOKHOCTH UCTIOIb30BaHHSI BOJIBL.

HTOoroBslil KOHTPOJIb 3a4ET:

1. XuMudeckue mokasateins kadectBa Boabl. Knaccupukanus npuponssix Bog (mo O.A. Anekuny).

2. dusnueckre NoKa3aTell KauecTBa BOIBI.

3. OneHKa KauecTBa BOJBI T XO3IHCTBEHHO-ITUTEEBOTO BOIOCHAOKEHHUS.

4. XuMuuecKuif COCTaB MPUPOAHBIX BOA U (haKTOPHI, BIUSIONINE HAa €T0 (OPMHPOBAHHUE.

5. O6rias K1accuUKaIys METOI0B 00pabOTKH MPUPOIHBIX BOJL.

6. TexHOIOTHYECKHEe CXEeMBI YIyJIICHUS KadecTBa BOJIBI.

7. Kputepuu [u1s BEIOOpa TEXHOJIOTHYECKOH CXEMBI M COCTaBa COOpykeHHH. CHCTEMHBIH ITOAXO0] K BEI-00PY BOJOOYHCTHOM
TEXHOJIOTUH.

8. OCHOBHBIE PEareHTHbIE CXEMBI YIIyUIlIEHHs] KAUeCTBA BOJBL, IPUMEHAEMBIE B BOJOMOITOTOBKE.

9. be3peareHTHBIE CXeMBbI IOATOTOBKU IPUPOJIHON BOABIL.

10. TeopeTuueckue OCHOBBI KOATYJISIIUN B3BECH B CBOOOHOM 00BbeMe BOJBI, Kakue (JaKTOPHI BIMSAIOT Ha MIPOLECC KOaryJIsaIiy B
o0beMe.

11. KoHTakTHas KOATYJISIUS, €€ OTINYHATEIBHBIE 0COOCHHOCTH.

12. ®akropsl, Bausomue Ha 3(GEKTHBHOCTD KOAryJISIHN.

13. MeToap!l MHTeHCU(UKALIMY MPOLecca KOaryJsiuy Ipu 00paboTke MaJOMYTHBIX, IIBETHBIX, XOJIOAHBIX BOI.
14. PeareHTsl, NpiMeHsIeMbI€ IIPH PeareHTHOI 00pabOTKe BOABI, HX CBOMCTBA M XapaKTEPUCTHKH, JOCTOMHCTBA, HEJOCTATKH,
COBPEMEHHBIE KOATYJISTHTHI.

15. ®NOKyJIAHTBL U UX POJIb B IPOLECCE YIYUIICHHUS KAUECTBA BOJBL.

16. PearentHoe x03s1iicTBO. CxeMbl, 000pyi0BaHUE 1 TPEOOBAHUS K YCTPOKICTBY.

17. Cmecurenu, KaMephl XJIONTbE0OPa30BaHUs, KOHCTPYKITHH H IPHUHIIAI PaOOTEIL.

18. PerynmupoBanue 3¢ (eKTHBHOCTH IIEPEMEIINBAHIS B CMECHTEIISIX M KaMepax XJIOMbeoOpa30BaHMsL.

19. TeopeTuueckue OCHOBBI OCaXKAE€HHS B3BECU U3 BOJBI OTCTAHBAHUEM.

20. [TapameTpbl BIUSIOMINE Ha CKOPOCTb OCAXK/ECHHS YacCTHI] B CBOOOIHOM 00BEME.

21. Knaccu¢ukarnus OTCTOMHIKOB M 00J1aCTh X IPUMEHECHHS.

22. PaguanbHble ¥ TOHKOCJIOWHBIC OTCTOITHNMKH. O6IacTh MPUMEHEHHUS, TPUHINT PaOOTHI U pacyeTa.

23. TeopeTuueckue OCHOBBI OCBETIEHHSI BOJBI B CJIO€ B3BELIEHHOI0 ocajka. IIpuHIun paboTsl ocBeTINTE-NEl.
24. OCBETIUTENH C B3BEIICHHBIM OcakoM. [IprHIMT paboThl U pacdeTta. TEeXHOIOTHYSCKUE TTOKA3aTEIH.

25. INpuaiun paboThl H yCTPOMCTBO KOHTAKTHBIX OCBETIIUTENCH.

26. Y nanenue npumeceit Boabl MeTo oM ¢uiotaru. KoHCTpYKUMU U IPUHIMIT PabOTHI (JIOTaTOPOB.

27. TeopeTnueckre OCHOBBI OCBETIICHUS BOJIbI (DHIIBTPOBAHUEM.

28. Knmaccu¢ukarus GuiasTpoB. Y cIoBusa UX npuMeHeHns. [lapamMeTps! GpuibTpoBaHUs.

29. GuneTpyronue 3arpy3ku. Buabl u TpeOoBaHUS, TPEIBIABISIEMBIC K HUM.

30. Cxopble GUIBTPHI U UX IpEHAKHBIE YCTPOWCTRA.

31. O6beMHOE ¥ TOBEPXHOCTHOE (DMITBTPOBAHKE, PUIBTPOBAHUE B TOHKHMX MEPETOPOJIKAX.

32. CymmHocTs Teopuu GribTpoBaHus MUHIA.

33. ®unbTpsl ¢ mIaBarolei 3arpy3koil. X npenMyiecTBa U HEAOCTATKH.

34. bespeareHTHOE OcBeTIeHUE BOJbl. CyLIHOCTB NPOLIECCA, CXEMBI U YCTaHOBKH.

35. Mennennsie GunbTpsr (M®P). KoHCTpYKTHBHBIE 0COOCHHOCTH, IPUHINT PA0OTHI M pacyeTa.

36. Perenepanus M®. ['ungpapaudeckuii peIXINTENb, IPHHIHI pabOTHI U pacdeTa.

37. bespearenTHast oobeMHas GuibTpanus. CyImHOCTb, IPEUMYIIECTBA U HEJOCTATKH. KOHCTPYKIMN U IPUHIUIT pabOThI
THAPOIMKIOHOB.

38. IIporeccbl MeMOPaHHOTO pa3IeNIeHMsL.

39. O6nacTy NPUMEHEHUS! MUKPO- U YJIbTPaHAHO(QUIBTPALIUH B BOJOIIOATOTOBKE.




40. O6macTi mpUMeHEeHHs1 OOPaTHOTO U MPSMOTO 0CMOCa, EKTPOANAIN3a, MEMOPaHHON AUCTHIUIALUH B BOJOTIOATOTOBKE.
41. Matepuaibl UCHIOJIB3yEMBbIE ISl MHKPO-, YIBTPa- 1 HaHO(QUIbTPALIMOHHBIX MEMOpaH, pa3Mephl 0P M 3aJepiKUBarOLIas
CTIIOCOOHOCTH MaTepraoB.

42. TeXHOIOTUUECKUE CXEMBI OYUCTKHU IIPUPOIHBIX BOJ C IPUMEHEHHEM METOI0B MHUKPO- U YIIBTpa-(OIIBTPALIUH.

43. TexHoNMOTUYECKUE CXEMBI OYMCTKH MPUPOAHBIX BOJI C IPUMEHEHUEM METOJI0B HAHO(DMIBTPALIMH U OOPATHOTO OCMOCA.
44. KoHcTpykuuyu MeMOpaHHBIX aliapaToB Il yIbTpaduibTpauy 1 00paTHOro ocMoca.

45. TpeGoBaHus peABABIIEMbIC K BOJIC TIOCTYIAIOIIEH Ha 0OPAaTHOOCMOTHYECKHE YCTAHOBKH.

46. IIpueMsl, HCIONb3yeMBbIe JUIS 3aI[UTEl 00PaTHOOCMOTHUYECKIX MEMOpaH OT 00pa30BaHUs KPUCTAIIHIECKHUX (OHOIOTNYECKHUX,
KOJUIOUIHBIX, OPTaHNYECKUX) OTJIOKEHHH. IHrHOUTOPBI 0cankooOpa3oBaHusI.

47. KoHIIeHTpalnOHHAs MOJIIPH3aIIns, CITIOCOOBI €¢ CHUYKCHUSI.

48. CeneKkTuBHOCTH MEMOPaH, ee ONpeeIcHHUE.

49. Heo6x01MMOCTb JOOYHCTKH BOAONPOBOIHON BOABI B 31aHUAX, TEXHOIOIUH, JOCTOMHCTBA U HEAOCTATKH.

50. KaTeropuu cTokoB 00pa3yIOIIMXCs Ha CTAHIMU BOJIOIIOATOTOBKH.

51. 3arps3HEeHnUs, CoAepIKaIrecs: B IPOMBIBHOM BOJIE CKOPHIX (DUIIBTPOB W KOHTAKTHBIX OCBETIIMTEICH.

52. TexHonorudeckas cxema 00pabOTKH IPOMBIBHBIX BOJ (PUIBTPOBATBHBIX COOPYKEHUI IPU OAHOCTYIIEHYATOH U
JBYXCTYNEHUYaTOH TEXHOIOTHH OYUCTKU MPUPOTHBIX BOJ.

53. Bo3BpaTHbIC IPOMBIBHBIE BOJBI B TEXHOJIOTHH OYUCTKU IIPUPOTHBIX BOJI.

54. CpoiicTBa 0CaIKOB U3 OTCTOMHUKOB U OCBETIIUTEIEH CO CI0EM B3BELIEHHOTO OCaIKa.

55. Metoabl 00pabOTKH OCaKOB B €CTECTBEHHBIX YCIOBHSIX.

56. TexHonOrNUECKHE CXeMBI 00PaOOTKN M 00E3BOXXUBAHMS OCA/IKOB.

57. YTunuszauus ocaakoB CTaHIIUU BOJAONOATOTOBKU.

58. ITpuHIMIIBI KOMITOHOBKH CTaHLUH BOJAOTIOATOTOBKH.

59. OnTuMuU3anus TEXHONOTMYECKUX CXEM BOJOMOATOTOBKH.

60. MeTozp! 00e33apakUBaHUS BOJIBI, X IPEUMYIIECTBA U HEIOCTATKH.

61. XnopupoBaHue BOJbl, JOCTOMHCTBA U HEJOCTATKU METOJA.

62. O30HHpOBaHUE BOJBI, XUMH3M Iporiecca. O0nacTb NpUMEHEHUSs, IPEUMYIIECTBA U HEJAOCTATKH Mpoliecca.

63. Y®-ne3undexunst Boapl. bakrepunuabie ycTaHOBKH, CXEMBI, IPUHIUI PaOOThI, JOCTOMHCTBA U HEJJOCTATKH.

64. I'unoxmoput, cxema MojiyueHusi, IpUMEHEHHE, yCTaHOBKH, JOCTOMHCTBA U HEIOCTATKH.

65. MeToap! MHTEHCU(UKALIMY TIPOLIECCOB 00e33apakuBaHMUsL.

3a4eT cuMTaeTCs YCIEIHO CIaHHBIM, €CJI MarHCTPaHT HaOpasl Ha HeM 15 u Gosiee 6amtoB, HO He Ooee 25.

HToroas oIieHKa YPOBHS OCBOCHHSI KOMITCTCHIIUI B PAMKAX M3y4aeMOW JUCIUILTHHBI BBICTABIISCTCS 110 CyMMe 0aslioB, HAOpaHHBIX
B TEUCHHE CEMECTPA, BKITI0Uast 3a4eTHBIE:

- OLICHKA «3aYTE€HOY IO JUCLHILUINHE BBICTABIISICTCS, €CIT MaruCTpaHT Habpai ¢ yueroM GasuioB Ha 3auere 60 u Gornee.

- OLICHKA «HE 3aYTEHO» BBICTABILSIETCSI, €CJIM MAarkCTPaHT Habpa ¢ yuetoM OaiioB Ha 3adere MeHee 60.

1. OHEHOYHBIE CPEJCTBA TEKYIIEI'O KOHTPOJILA:

- TECTBI HJIM OMJIETHI JUTS TTpoBeaeHus mpoMexxyTouHoro koutpous (ITK). Xpansrcs B OymMaxkHOM BHJE Ha COOTBETCTBYOIIEH
Kadenpe;

- pa3aensl HHAUBHUYaJIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;

- TOKJI1aJ1, COOOIICHHE 110 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:

- KOMITJIEKT OMJIETOB JIJIs 3aueTa. XpaHUTCs B OyMaXXHOM BHJIE Ha COOTBETCTBYOMICH Kadenpe. [ToAIeKUT eKEeroqHOMY
OOHOBJICHHIO U TIEPEYTBEPXKACHUIO. UK CII0 BApUaHTOB OMIICTOB B KOMILJICKTE HE MCHEE YUCIIa MAarHCTPAHTOB Ha 3a4éTe.

6.2. Tembl NUCbMEHHBIX padoT

2 Cemectp
[TpoMexxyTo4HBII KOHTPOJIb 3
Kypcogoii mpoekt «CoopyKeHHsSI OUUCTKU U JOOYUCTKH CTOYHBIX BO

TeMbl KypcoBOro MpoeKTa:

1. CoopykeHHs OYHCTKU 1 TOOYHCTKH CTOYHBIX BOJ cena KpacHorBapeiickoe B PecryOmnmke Anpires.

2. CoopyKeHHs OYUCTKU U TOOUUCTKH CTOUHBIX BOJ mocenka beictporopckuit TanmHckoro paitona PocToBckoit o6macTu.

3. Coopy»KeHHs! OUMCTKI U JJOOUYHCTKU CTOYHBIX BoA 1oceiika JKupaos TaunHckoro paiioHa PoctoBckoit obnacTy.

4. Coopy»XCHHUS OYMCTKH U JIOOYHCTKH CTOYHBIX BoJI Topoa JlyboBka JIyboBckoro paiioHa Bonrorpasckoit obmacty.

5. CoopysxeHHsI OUUCTKU B JJOOUYUCTKU CTOYHBIX BOJ] ropoja 3ajoHcKa JInnenkoil 00macT.

6. CoopyKkeHHs OYMCTKU U JIOOUUCTKH CTOUHBIX BoJ ropoja Kponotkun KpacHomapckoro kpast.

7. Coopy»KeHHsI OUMCTKI U JJOOUUCTKU CTOYHBIX BOA cTaHUIBl HoBo30omoToBckas Cemukapakopckoro paifona PocroBckoii obiactu.
8. Coopy xeHHsI OYUCTKU B JJOOYUCTKU CTOYHBIX BOJI ITOCETKa AIOTHHCKHI POCTOBCKOI 06macTy.

9. CoopykeHHs OYUCTKU U JTOOUUCTKH CTOUHBIX BOJ mocenka ['opraikuit benokamureenckoro paifona Pocrosckoit o6nactu.
10. Coopy»eHHsl OUMCTKA U JOOUNCTKH CTOUHBIX BoA nocesika Capken Llumisiackoro paiiona PoctoBckoit obnactu.




CocraB KypcOBOTO IMPOCKTa:

1. PACYETHBIE PACXO/1bl CTOUYHBIX BOJJ HACEJIEHHOI'O [TYHKTA.
1.1 Pacxoj X039HCTBEHHO - OBITOBBIX CTOYHBIX HACEIEHHOTO ITyHKTA.
1.3 Onpenenenune pacuetHoix pacxoaos KOC.
2. KOHLIEHTPALIMSI 3ATPSI3HEHNIA CTOYHBIX BOJI.
2.1 KoHIeHTparuys 3arpsA3HeHUil CMeCH X03.-ObIT. U IPOU3BOACTBEHHBIX CTOYHBIX BOJ, nMocTymnaronux Ha KOC.
2.2 PacyeT 5KBMBaJICHTHOTO YHCIIA JKUTENEH.
3. PACYET CAMOOYUIIEHN S BOJOEMA-ITPUEMHUKA OUMIIEHHBIX BOJ.
3.1 Pacuer mponecca cmemenust CB ¢ Bomoit Bogoema.
3.2 OnpeneneHne HEOOXOAUMON CTETIEHH OUYUCTKU CTOYHBIX BO/I.
4. BbIbOP METOJIA 1 TEXHOJIOI'MM OUUCTKM CTOYHBIX BO
4.1 Texnonoruueckas cxema ouuctku CB.
4.2 Pacuer ¢ dexruBHOCTH ouncTKU CB 1o BRIOpaHHOI cxeMe.
5. COOPYXXEHUSA MEXAHUYECKOM OUMCTKH CTOYHBIX BOJI.
5.1 PacueT mpueMHOMN KaMepbl
5.2 Pacuer penreTok-apoOuok
5.3 PacueT 1ecKoI0BOK M IECKOBBIX OyHKEPOB
5.4 PacueT nepBUYHBIX OTCTOMHUKOB
6. COOPYXKEHU I BUOJIOTMYECKOM OYMCTKM CTOYHBIX BOJI.
6.1 BricokoHarpy»xaemblie 6no(mIBTPHI (a3poGhHIBTPEI). (AIPOTEHKN).
6.2 PacueT BTOPUYHBIX OTCTOWHUKOB.
7. OBE33APAXKMBAHUNE OUMIIEHHBIX CTOKOB
7.1 IIpoekTupoBaHue U pacyeT AIEKTPOIU3HBIX YCTAHOBOK
7.2 TIpou3BOIUTENBHOCTD AIIEKTPOIU3HOM
7.3 BonHo-cosieBoe X035icTBO. TeXHOIOrHYECKHA pacueT v MPOCKTUPOBAHUE
7.3.1 Ycranoka nexkap6onn3anmu Boasl Cl- aHHOHHpOBaHHEM
7.3.2 Y3en KUCIOTHOU AeKapOOHU3AINN
7.3.3 ConeBoe x035iCTBO
7.3.4 DmexTponu3HEIA Moxyns «Xopade» YI-25MK
7.3.5 Cucrema J03UpOBaHMsI TUIIOXJIOPUTA HATPHUS
8. COOPYXXEHUMA JOOUNCTKM CTOYHBIX BOJ
8.1 Pacuet 6HoI0rMueCKUX MPy10B JOOUYUCTKH CTOUHBIX BOJL
9. KOMIIOHOBKA CTAHIIMN OYUCTKHN CTOYHBIX BO/I (ueprex)

Bormpocsl k 3amure KypcoBOro mpoeKTa:

1. Ilens ¥ 3agauu KypcOBOIO IPOEKTA.

2. VcxoaHble AaHHBIE A7l IPOSKTUPOBAHHUSL.

3. Onpenenenue pacuetHbix pacxogos KOC.

4. MeToauka pacueTa 3arpsiI3HEHUN CTOUHBIX BOJL.

5. YcioBus crycka CTOUHBIX BOJ B BoJoeMbl. HopMaTHBbI KauecTBa BOBI.

6. ITepeuncnute GakToOpsbl, BIUIOLINE HA CAMOOYHIIEHHE BOZOEMA.

7. Kucnopomasiit 6ananc Bogoema, (GakTopbl BIUSIONIHE Ha KACIOPOIHBIN PEKUM.

8. 3amaunm ounTKH CTOUHBIX BOA. [Ipomecchl, Hcroab3yeMble Ipu 00paboTKe CTOKOB.

9. 13 KakuX OCHOBHBIX OJIOKOB COCTOSIT TEXHOJIOTHUYECKAsi CXeMa OUUCTKH CTOUHBIX BOJ.

10. Kputepru BbIOOpa COOPYKEHHUIH TEXHOJIOTHUECKON CXEMbI OYHCTKH.

11. HazoBuTe BcrioMoraTeIbHBIE COOPYKECHUS, BKIIOUCHHBIE B TEXHOJIOTHIO OYHCTKH, NX Ha3HAYCHHUE.
12. Ananu3 3(h(heKTHBHOCTH OYHCTKH.

13. KoHCTpyKLHs, TPUHIKIT paOOTHI M YCIIOBHS IPUMEHEHUSI TIECKOJIOBOK.

14. TIpouecchbl ocak/IeHUs! B3BECH B OTCTOMHUKAX.

15. TexHONOrN4EeCKHEe CXEMBI OUUCTKUA CTOKOB B a9POTEHKAX.

16. KoHCTpYKIMH a3pOTEHKOB, IPUHIIHI Pa0OThl, OCHOBHBIE MTOJIOKEHHS [0 PACUETy.

17. locronHcTBa MeTo1a 00€33apaskMBaHMUS ITyTEM JJICKTPOIIU3A.

18. YcTaHOBKM BOJHO-COJIEBOIO XO3SIMCTBA CTAHIIMU.

19. YcaoBHsS JOOUUCTKH CTOYHBIX BOJ.

20. buonoruueckue Npyabl, TUIIBI, HA3HAYEHHsI, IPUHIUI PaOOTHI.

21. NaTeHcnduranus paboTs COOPYKEHUH CTaHIHNH.

22. I1naH Tpacchl OYUCTHBIX COOPYKEHUH, BHYTPUILIOIIAL0YHbIE KOMMYHUKALUY, IOTEPU HANOPA.
23. BoicoTHast cxeMa JBIKEHHs CTOYHBIX BoA 1o coopykeHusaM KOC, Ha3HaueHue, MPUHIHI OCTPOCHUSL.
24. CxeMbl IIepeKauKy Ocajika [0 CTaHLUH.

25. HopMaTHBHO-IOIYCTHMBIE PACCTOSHUS MEXIY COOPYKCHUSIMH CTAHIIHH.

26. HopmaTuBBI A7 CTaHIMN, pabOTAIOMIKX Ha MOTHYI0 OUHUCTKY CTOKOB.

BeInonHseTcs KypcoBoi IPOEKT MaruCTPpaHTOM MHAMBUIYAJIBHO O] PYKOBOACTBOM IIPENOJABATENsl BO BHEAYUTOPHOE BpeMs,
camocTosaTenbHO. CpOK caun 3aKOHUCHHON pabOTHI Ha IIPOBEPKY PYKOBOIMTEIIO YKa3bIBacTCs B 3anaHuH. [locie mpoBepku u
JOpabOTKU yKa3aHHBIX 3aMeYaHHH, paboTa 3aMIUIAEeTCs C OL[EHKOIL.




Kpurepnu oleHkl KypcoBOTro MpoeKTa:

- OLICHKA «YIOBJICTBOPUTEIILHOY» BHICTABISIETCS MATHCTPAHTY, €CIIM OH Habpan _15_u Gonee 6amios;
- OIIEHKA «XOPOIIO» BEICTABIAETCA MATUCTPAHTY, €CIIU OH Habpai o115 mo 20 6amios.

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCSI MATUCTPAHTY, €CIIM OH Habpais 0120 110 25 Ganos.

3 Cemectp

[TpomMexyTo4HBII KOHTPOJIb 3

Kypconas pabora «CoopyKeHHUsI OUUCTKA TPUPOIHBIX BOI
TeMbI KypcoBOii pabOTHI:

1. CoopykeHHs OYUCTKU MPUPOIHBIX BOJ MOCeNKa AIOTHHCKUI PocToBCKoI 061acTH.

2. Coopy»keHHsI OYHCTKU MPUPOIHBIX BOJ cTaHUIbI HoBo3010TOBCKast CeMHKapakopcKoro paiioHa PocToBckoii obmacTi.
3. Coopy’KeHUs OUUCTKH MPUPOIHBIX BoJ cena Kouybeerckoe KouybeeBckoro paiioHa CTaBpOIOIBCKOTO Kpast.

4. CoopyXeHHsl OYMCTKH MPUPOAHBIX Boj nocenka [Toaropckuii BepxaenoHckoro paiiona PocToBckoit obmactu.

5. CoopysxeHHsI OUMCTKU NMPUPOTHBIX BOJ noceska TapacoBckuii TapacoBckoro pailoHa poCTOBCKOW 00JIACTH.

6. Coopy>XeHHs OUYMCTKH MPUPOAHBIX BOJ Topoja 3anoHcka Jlunenkoit obmacTu.

7. Coopy>KeHUs] OUUCTKH MPUPOIHBIX BOJ cTaHUIBI Bemenckas [llomoxoBckoro paiioHa PoctoBckoit o6macTy.

8. Coopy’keHHsI OUUCTKHI MPUPOTHBIX BOJ CTAaHUIIBI Y cTh-BrIcTpsaHCKas Y cTh-J/loHenxoro paiiona PocToBckoit o6macTH.
9. Coopy>KeHUs OUUCTKH NPUPOIHBIX BOJ cTaHUIIBI MurynuHckas Bepxuenonckoro paifona PoctoBckoii o6iacTu.

10. Coopy»eHHs OYICTKA IIPHPOIHBIX BOA Hocenka Mepkymnosckuii [1lomoxoBckoro pationa PoctoBckoit obmacTw.

CocraB KypcoBoOil paOOThI:

1. AHAJIN3 KAYECTBA OBPABATBIBAEMOI BO/IbI
1.1. Onpexaenenre TUIOTETUYECKOTO COCTAaBa BOBI
1.2. Kiraccnguxanns Bojsl o cucreme O.A. AneknHa
1.3. OnpeneneHue KeCTKOCTH BOJbI
1.4. Onpexnenenue coaep:kaHusi CBOOOTHON YITIEKUCIOTHI
1.5. Pacyer H3MEHEHHOTO XUMHUYECKOTO COCTaBa BOBI ITOCIIE KOATYIISIIHN
1.6. Onpenenenue HEOOXOUMOCTH CTAOMITU3AIMH OCBETIICHHON BOIBI
2. PACUETHBIX PACXO/IbI CTAHITUM OCBETJIEHUA BOJIbI
3. BBIBOP TEXHOJIOI'MX BOAOIIOAIOTOBKIM BO/bI IIMTBEBOI'O KAYECTBA
3.1 Br6op u 060cHOBaHHE MeToa 00paOOTKH BOJIBI
3.2. TexHoJOrHYECKass CXEMa OCBETJIEHUS BOJIBI
3.3. BeicoTHas cxema JABHKEHUS BOJBI 10 COOPYIKEHHUSIM.
4. TEXHUKO-2KOHOMMWYECKOE OBFOCHOBAHUE TEXHOJIOTMYECKOM CXEMbI 1 COCTABA OUMCTHbBIX
COOPY)KEHUI
5. PACUET YCTAHOBOK PEATEHTHOI'O (FE3PEATEHTHOI'O) XO3SIMICTBA (B COOTBETCTBHH C KAYECTBOM BOJIBI)
5.1. Beibop cocTaBa peareHTHOTO X035/CTBa U ONPECIICHUE PACUCTHBIX 103 PCarcHTOB
5.2. X03s1iiCTBO NPUTOTOBJIEHHSI pacTBOpa KOAryJsiHTa
5.3. Pacuet cxi1afcKuX NOMeLeHui
6. PACUET OCHOBHBIX COOPYXXEHU JIJISI OBPABOTKU BOJIbI
6.1. Pacuer cmecurens
6.2. Pacuet 0TCTONHUKOB
6.3. Pacuer cxoporo ¢puasTpa (MEAIEHHOTO)
7. OBE33APAXKMBAHME OCBETJIEHHOM BOJIbI
7.1 Pacdet xmopaTtopHOH (JIEKTPOIU3HON)
8. PACUET COOPYKEHMI JIJISI OBPABOTKHU ITPOMBIBHBIX BOJT 1 OCAJIKA
8.1 O6paboTKa MPOMBIBHBIX BOJ
8.2 VckyccTBeHHBIC METO/IBI 00pabOTKH OCaIKOB
8.3 Vrunusanus ocasikoB BOJONPOBOJIHON CTaHIINU
9. KOMITIOHOBKA CTAHIIUN OUYNCTKU ITPUPOAHBIX BOJ (uepTex)

Bormpocs! k 3ammTe KypcoBOTO IMPOEKTa:

. Lenp 1 3aja4n KypcoBOTO IPOEKTA.

. UcxonHble naHHBIE IJIs1 TPOCKTHPOBAHHSI.

. OcHOBHBIE TOKA3aTENN aHAIN3a Ka9e€CTBA IPHPOIHBIX BOJ.

. Knaccuguxarnus npupoassix Bog mo O.A. Anexuny.

. Koarynsumst, ocHOBHbIE (a3bl.

. KoarynsaTsl, mpuMeHseMbIe B BOJIOIIOTOTOBKE.

. Crabmmm3anuoHHas 00paboTKa BOBI, HHAEKC CTAOMIBHOCTH.
. Onpenienienye pacxo0B CTaHIIUN OCBETIICHHMSI.
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9. OcHOBHBIE OKA3aTENH IS BEIOOPA TEXHOIOTHUYECKOH CXEMBI.

10. YTo BXOIUT B COCTaB PEareHTHOIO XO3AHCTBA.

11. Ha ocHOBaHWH, KaKUX ITOKa3aTeJIeH BRIOUPAIOTCS I03BI PEareHTOB.
12. Tunsl XpaHEHUs PEarcHTOB.

13. IlepeuncnuTe TEXHUKO-IKOHOMUUECKUE MOKA3aTEH MPOEKTa.

14. KoHCTpyKIHSI, TPUHIIAIT pAOOTHI CMECHTEJISL.

15. KoHCTpyKUMs, NPUHIUI pabOTHl OTCTOIHMKA.

16. OcHOBHBIE TapaMeTPBI AT PacueTa OTCTONHHUKOB.

17. KpuBas ocax/1aeéMOCTH B3BECH.

18. OCHOBBI OCBETIICHUS BOJBI HA IICHOYHBIX O€3peareHTHRIX (PIIbTpax.
19. Craguu co3peBanus GuibTpa.

20. KoHcTpyKIiyst, IpUHIMI pabOThl MEIJIEHHOTO (QUIIbTpA.

21. Drtamnsl IPOMBIBKH (GUIIETPOB.

22. KoHCTpyKIMsI TUIPaBIMYECKOTO PhIXIIUTEIS.

23. KoHCTpyKuus, IpUHIUI PaboThI CKOPOTro (GumbTpa.

24. OcHOBHBIE APAMETPBI JUIS pacueTa CKOporo GpuibTpa.

25. J1o3b1 00e33apakuBaHuUs BOJBI.

26. OcTaTto4HbIE 10361 XJIOpa.

27. Mepbl 6e30MacHOCTH Ipu 00€e33apakMBaHUM BOJIBL.

28. MeTozbl yTUIN3ALMU OCAJKOB C CTAHI[MM OCBETIECHHS BOIBbI.

29. CoopyxeHus 111 00pabOTKI TPOMBIBHBIX BOJI.

30. Oco0eHHOCTH KOMIIOHOBKH BOAOTPOBOAHON OUUCTHOM CTaHIIUH.

BeimonHsIeTest KypcoBast paboTa MaruCTpaHTOM WHIMBHIYAIBHO O] PYKOBOACTBOM ITPENOAABATEN BO BHEAYAUTOPHOE BPEMS,
camocToaTenbHO. CpOK cjaun 3aKOHUCHHON pabOTHI Ha IIPOBEPKY PYKOBOIMTEIIO YKa3bIBacTCs B 3anaHuH. [locie mpoBepku 1
JOpabOTKU yKa3aHHBIX 3aMeYaHHH, paboTa 3aMIUIIAETCs C OL[EHKOIL.

Kpurepuu oneHK: KypcoBoii paboTHI:

- OLIEHKA «YyJIOBJICTBOPUTENIBHOY BRICTABIIAETCSA MAaTUCTPAHTY, €CIIH OH Habpan 12 u Gonee 6anios;
- OLICHKA «XOPOLIO» BBICTABISIETCS MAarCTPAHTY, €CIIM OH HaOpai oTl5 1o 18 6aos.

- OIICHKA «OTJIIMYHOY BBICTABJIACTCSI MATUCTPAHTY, €CITU OH HaOpaut ot 18 no 20 6aynios.

6.3. IIpouenypa oueHUBaHUS

2 Cemectp

Orenka copMUpOBaHHOCTH KomrieTeHImi y MaructpantoB HUMU Jlon 'AY u BeICTaBlIeHHE OLICHKH IO OTACIHHON TUCIATUTHHE
BEJIETCS CIEeIYIONIM 00pa3oM:

- IJIA MaruCTpaHToB OYHOI (l)OpMLI O6y‘leHI/I$I HUTOroBasA OLCHKA 11O JUCHHUILIMHE BBICTABJISACTCS 110 100-6amnbHO# CHUCTEMCE, a 3aTCEM
NEPEBOAUTCA B OLICHKH «KOTJIMIHO», «XOPOII0», «YAOBJICTBOPUTCIIBHO», «KHCYAOBJICTBOPUTCIIBHO»,

Bricokuii ypoBeHb OCBOEHUS KOMIIETEHIIMH, HTOTOBasl OLIEHKA M0 JUCHUIUIMHE «0TIHYHO» (90-100 GansoB): riry0oKo U IPOYHO
YCBOWJI IPOrpaMMHBII MaTepuall, HCUEPIBIBAOILE, [T0CTIEI0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C MPAKTHKOW, CBOOOIHO CITPABIISETCS C 33/[a4aMHi, BOIPOCAMH U IPYTUMH BUIAMU TIPUMEHEHUS 3HAHUH,
MpUYeM He 3aTPYAHAETCS ¢ OTBETOM MPH BUIOM3MEHEHUH 3a/1aHHH, UCIIONB3YeT B OTBETE MaTeprual MOHOTpadhuIeckon
JIUTEPATyphl, NPaBUILHO 0OOCHOBBIBAET MIPHHATOE PELICHUE, BIaCeT PA3HOCTOPOHHUMH HaBBIKAMM U MIPHEMaMH BbIITOJIHEHUS
npakTHYecKkuX 3a1a4. CHCTEMHO U IIAHOMEPHO paboTaeT B TCUCHUHU CEMECTpa.

IToBbIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINI, HTOTOBAs OIIEHKA 110 TUCIUIUTHHE «Xopomio» (75-89 6aiioB): TBEpIO 3HAET
MaTepHal, FpaMOTHO U MO CYLIECTBY M3J1araeT ero, He JOIyCKasl CYIIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC, IPABUIILHO
TPUMEHSET TEOPETHUCSCKIE TIOIOKCHNUS MTPH PEIICHUH MPAKTUIECKUX BOIIPOCOB M 3a/1a4, BIaJeeT HEOOXOIUMBIMU HaBBIKAMH U
MpUeMaMH UX BBITOHEHMsI. CHCTEMHO W TIAHOMEPHO paboTaeT B TEUCHHUHU CEMECTpa.

IToporoBeiii ypoBEeHb OCBOSHHSI KOMIIETEHIINI, UTOTOBAas OLIEHKA MO AUCIUILTHHE «YAOBIECTBOPUTENbHOY» (60-74 Ganna): umeeT
3HAHUS TOJILKO OCHOBHOI'O MaTepuaia, HO He yCBOMJI €T0 JeTalleil, JOIMyCKaeT HETOYHOCTH, HEJOCTATOUHO MPABUIIbHbIE
(hopMyIHPOBKH, HAPYIIIEHUSI JJOTHIECKON TOCIIEAOBATEILHOCTH B H3JIOKEHUH POTPAMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPy THCHHUS
MIPU BBIITOJTHEHUH TPAKTUIECKHX PadoT.

TloporoBeiii ypoBeHb OCBOCHUSI KOMIIETCHIIHIA He CPOPMHUPOBAH, HTOrOBAsI OLICHKA MO TUCLHUILIHHE

«HEYIOBIICTBOPHUTENEHO» (MeHee 60 OaiIoB): He 3HAET 3HAYUTEIHHON YaCTH MIPOTPAMMHOTO MaTepralia, JOIyCKAeT CYIECTBCHHBIE
OIMOKHN, HEYBEPEHHO, C OOJBITMMH 3aTPyTHEHHSIMH BBHITIOJTHSET MPaKTHieckre padoTel. Kak mpaBumito, omeHka
«HEYIIOBIETBOPUTEILHOY» CTABUTCS CTYyACHTaM, KOTOPbIe HE MOTYT MPOJODKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH M0
COOTBETCTBYIOLIECH AUCIUILIIMHE.

Kpurepun oneHxu ypoBHS c(hOpMHUPOBAHHOCTH KOMIETEHIIUH U BEICTABICHUE OLICHOK IO KypcoBoMmy mpoekry (KII):

- Bricokuii ypoBeHb OCBOECHUS KOMIIETEHIINH, OLIEHKa «OTINYHOY (25 — 23 Oamna s KII): paGora BeIOIHEHA HAa BBICOKOM
npogeccHOoHaIbHOM ypoBHE. [10THOCTBIO COOTBETCTBYET NOCTaBICHHBIM B 3a/JaHUH LIEJISIM U 3aiadaM. [IpecraBieHHbI MaTepHa
B OCHOBHOM BEPEH, JIOITYCKAIOTCS MEJIKHEe HeTOYHOCTH. CTYIEHT CBOOOIHO OTBEHYAET HA BOIIPOCHI, CBSA3aHHBIC C IIPOCKTOM.
BrIpakeHna criocoOHOCTH K PO ecCHOHATBHON afanTanuy, HHTEPIPEeTauy 3HAHHH 13 MEKAUCIUIUTHHAPHBIX 00IacTeH.

- [oBBIIICHHBIH YPOBEHb OCBOCHHSI KOMIIETCHIINHN, OLIEHKa «X0po1oy» (22-19 6anna ans KII): paborta BeIoNHEHA Ha IOCTATOYHO




BBICOKOM ITPOQeCCHOHANBHOM ypoBHE. JlomymieHo 10 3 HerpyObIX OmHUOO0K, He BAUAIOIIUI Ha pe3ynsTaT. CTyAeHT OTBeUaeT Ha
BOIPOCHI, CBS3aHHBIE C POSKTOM, HO HEOCTATOYHO IOJHO.

- [ToporoBeii ypoBeHb OCBOCHISI KOMITETCHITHH, OllIEHKA «ymHoBIeTBOpUTENbHOY (18-15 6amra ms KIT): ypoBeHb HEIOCTATOYHO
BBICOK. J[OTIyIIIeHO 70 5 omuO0K, He CYIIeCTBEHHO BIMSAIOMNX HA KOHEUHBII Pe3yJIbTaT, HO X0 PeIIeHus BepHbIH. CTyIeHT MOXKeT
OTBETHTh JIMIIL HA HEKOTOPBIE U3 33/IaHHBIX BOIPOCOB, CB3aHHBIX C IIPOEKTOM.

- I[ToporoBelii ypoBeHb OCBOCHUSI KOMIICTEHIIMN HE COPMHUPOBAH, OLIEHKa «HEYIOBICTBOPUUTEILHOY» (MeHee 15 6amnos msa KII):
paboTa BBIIIOTHEHA Ha HU3KOM ypoBHE. JlomyeHs! rpy0sre omubky. Pemenne nprHImMnIansHo He BepHO. OTBETHI HA CBA3aHHBIE C
MPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HETIOHUMAHUE MIPeIMETa 1 OTCYTCTBHE OPUEHTAIIMU B MaTepUaje MpoeKTa.

ITpumep cTpyKTypHl GOPMHPOBAHMS OIIEHKH JIAOOPATOPHOH PabOTHI

HauMmenoBanue mokasarens Basl WutepBan OannoB 3a nokaszarenb, oT 12- 1o 20
1. TIpeaBapuTenbHas MOATOTOBKA K JJa0OpaTOpHON padoTe 1-2

2. 'paMOTHOCTD M3NOKEHUS U Ka4eCTBO OGOopMIIeHHS paboTer  1-2

3. CooTBEeTCTBHE METOAUKH PAbOTHI CTAHAAPTHOI METOAHKE 3KCIepUMeHTa 3-4

4. TIpaBUIBHOCTH BBINIOJIHEHHBIX PAacYeTOB U Ipa)MIeCKON HacTH. 4-7
5. OOGOCHOBaHHOCTE W JIOKa3aTEIFHOCTH BHIBOJIOB 1-2
6.0TBeTHI Ha yCTHBIC BOMPOCHI (3aMuTa paboThI) 2-3

HUTOI'OBAS OLIEHKA, 6amn  12-20

Kpurepuu onieHku: - 1aboparopHasi paboTa CUUTAETCs YCIENTHO CAHHOM, €CITH 110 UTOTaM OLIEHUBAHUS MaruCTpaHT HaOpan 12 u
6ostee 6aIOB, B )KypHAJe IpenofaBaTes 1Mo 1abopaTopHOil paboTe BHICTABIIACTCS OIICHKA «3aUTEHOY.

3 Cemectp

Orenka copMUpoBaHHOCTH KomreTeHImi y MaructpantoB HUMU Jlon 'AY u BeICTaBlIeHHE OLICHKH MO OTACIBHON TUCIIUTUTHHE
BEJIETCS CIEIYIONIIM 00pa3oM:

- IJIA MaruCTpaHToOB OYHO (l)OpMLI O6y‘leHI/I$I HUTOroBas OLCHKA 11O JUCHHUILIMHE BBICTABJISACTCS 110 100-6amnbHO# CHUCTEMCE, a 3aTCM
NEPEBOAUTCA B OLICHKH «3a4YTCHO», «HC3AUYTCHO»;

Bricokuii ypoBeHb OCBOEHHSI KOMIIETEHIIUH, UTOTOBAas OLIEHKA MO AUCHUILTHHE «3auTeHo» (90-100 6annoB): riyOoKo U IpOYHO
YCBOWJI IPOTrpaMMHBII MaTepuall, HCUEPIbIBAOILE, [T0CIE0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHUKOH, CBOOOIHO CIPABIIIECTCS € 3aJa9aMH, BOIIPOCAaMH U IPYyTHMH BUIaMH TIPIMEHEHUS 3HAHHH,
HpUYeM He 3aTpyJHAETCS C OTBETOM IPHU BUAOM3MEHEHUH 33IaHUH, UCTIONB3yeT B OTBETE MaTepUall MOHOTpaHIeCKoit
JIUTEPATyphl, IPaBUILHO OOOCHOBBIBAET MPHHATOE PELICHUE, BIaJCeT PA3HOCTOPOHHUMH HAaBBIKAMM U PHEMAaMH BBIITOJIHEHUS
MpakTHIecKuX 3a71a4. CHCTEMHO U IUTAaHOMEPHO paboTaeT B TCUCHUH CEMECTPA.

[1oBBIIIIEHHBIH YPOBEHb OCBOCHUS KOMIIETEHIIMI, ITOTOBas OIL[CHKA [0 AUCIUIUINHE «3auTeHo» (75-89 6anioB): TBepIO 3HAET
MaTepHal, FPaMOTHO U MO CYLIECTBY M3J1araeT ero, He JOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, TPABUIILHO
IPUMEHSET TEOPETHUECKUE TTOJIOXKEHHSI ITPU PELLIEHUH NTPAKTUYECKUX BOIIPOCOB U 3a/1a4, BiIafieeT HEOOX0IMMBIMI HAaBbIKAMU U
IpHeMaMH UX BHIOIHEHHA. CHCTEMHO M TIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToporoBelii ypoBeHb OCBOSHHSI KOMITETEHIIUI, UTOTOBAas OLIEHKA MO AUCHUILTUHE «3a4TeHoy» (60-74 Ganna): UMeeT 3HaHUS TOJIBKO
OCHOBHOT'O MaTepHaja, HO He YCBOMII €ro AeTaslel, JoMyCcKaeT HETOUHOCTH, HEI0CTaTOYHO MPaBUIIbHbBIE HOPMYIUPOBKHY,
HapyIICHHS JIOTHIECKOI MOCIIeT0BATEIFHOCTH B M3JIOKECHUH IPOTPAMMHOTO MaTepHaia, HCIBITEIBACT 3aTPYAHCHHS TIPH
BBITIOJTHCHUH NTPAKTHIECKHUX pabdoT.

IToporoBelii ypoBeHb OCBOSHHSI KOMIIETEHIIUH HE c(DOPMUPOBAH, UTOTOBas OLEHKA 0 AUCLUIIMHE «He3auTeHo» (MeHee 60
0aJIoB): HE 3HACT 3HAYUTEIFHOM YaCTH IPOrPaMMHOTO MaTepHala, JOIyCKaeT CYIIeCTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOIBIIAMH
3aTpyIHEHUSMH BBITTOIHSIET IPAKTHICCKHAE PabOTHI.

Kpurepru onieHK: ypoBHs C(OPMUPOBAHHOCTH KOMIIETCHIIMI M BBICTABJICHHE OLICHOK 110 KypcoBoii padbote (KP):

- Bricokuii ypoBeHb OCBOCHUS KOMITETEHIINH, OlleHKa «omnaHo» (20 — 18 6amna mis KP): pabora BbIoIHEHA Ha BBICOKOM
npodeccroHasHOM ypoBHE. [I0THOCTEIO COOTBETCTBYET ITOCTABICHHBIM B 3aJaHHH LIENIAM U 3agadaM. [IpencraBieHHbI MaTepra
B OCHOBHOM BE€pPEH, JIOITYCKAIOTCSI MEJKUE HeTOYHOCTU. CTYAEHT cBOOOIHO OTBEYAET Ha BONPOCH!, CBSI3aHHBIE C pabOTOM.
BeIpaxkeHa ciOCOOHOCTH K MPO(eCCHOHANBHON aIanTalliy, HHTEPIPETaluy 3HAHUH U3 MK TUCIUILIMHAPHBIX 001acTel.

- [1oBBIIIIEHHBIH YPOBEHb OCBOCHHMS KOMIIETEHIINH, OIIeHKa «xopormioy» (17 — 15 6amra s KP): pabora BEIITOIHEHA Ha JOCTaTOYHO
BBICOKOM ITPO()eCCHOHANBHOM ypoBHE. JlomymieHo 10 3 HerpyObIX OmHUOO0K, He BAUAIOIIUI Ha pe3ynsTaT. CTyAeHT OTBeUaeT Ha
BOIIPOCHI, CBsI3aHHbIE ¢ paboTo1, HO HEJOCTATOYHO HOJHO.

- [ToporoBelii ypoBeHb OCBOCHISI KOMITETCHITUH, OLICHKA «yI0BIeTBOpUTENbHOY (14 — 12 6ayta ans KP): ypoBeHb HEZIOCTaTOYHO
BBICOK. JlomyIieHo 0 5 ommOoK, He CYIIECTBEHHO BIHSIIOIINX Ha KOHEUHBIN pe3yabTaT, HO X0/ peuleHus BepHbId. CTyI€HT MOXKET
OTBETHUTD JIMIIb HA HEKOTOPBIE U3 3aJaHHBIX BOIPOCOB, CBA3aHHBIX C PaOOTOM.

- [oporoBeiii ypoBeHb OCBOCHUSI KOMIIETCHIHI HEe ChOPMHUPOBaH, OIICHKA «HEYAOBICTBOPHUTEIbHO» (MeHee 12 6amtoB mist KP):
paboTa BBITIOTHEHA Ha HU3KOM ypoBHE. JlomymieHsl rpy0sre omuOky. Pemenne nprHImMnIIansHo He BepHO. OTBETHI HA CBA3aHHBIE C
paboToii BOpock! 00HAPYKUBAIOT HEOHIMMAaHHE IIPeMeTa U OTCYTCTBUE OPHEHTAINH B MaTepHalle IPOCKTa.

6.4. IlepeueHb BH/I0B OLICHOYHBIX CPEACTB




METOJUYECKUE MATEPUAJIBI, OITPEJEJISIOIINE ITPOLIEAYPbI OLIEHMBAHUS 3HAHNU, YMEHNI, HABBIKOB
Y (MJIN) OTIBITA IESATEJIBHOCTHU, XAPAKTEPU3YIOIIUE DTAITbI ®OPMUPOBAHUA KOMITETEHLIVIA

OOmuit mopsIIOK MPOBECHNUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHH, HABBIKOB U (VUTH) OIBITA IESTEIEHOCTH, COOTBETCTBHUE
WHIIKATOpaM JOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIHI OTIpe/IeNICH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonoxxenue o Tekyuien arrectauuy 3Hanuil odyuaromuxcs B HUMU [ATAY (B neiicTByome penakumm).

2. TlonoskeHue o MPOMEKYTOUHOM aTTecTallii 00YUaOIUXCs 110 IIPOrpaMMaM BBICILIETO 00pa30BaHus (B ICHCTBYIOIIECH PEJAKIINH).
JIOKyMeHTHI pa3MeleHsl B CBOOOTHOM focTytie Ha opunnansHoM caiite HUMU lorI'AY https://ngma.su/ B pa3nene: ['maBHas
cTpanura/CeeneHns 06 00pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PekomMenayemast 1uTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENIN 3ariaBue W3natenscTBO, rox
JI1.1 |Cubararynmuaa A. M. |Bonoorsenenne: yuebHoe mocodue Homxap-Oma: TIT'TY, 2018,
https://biblioclub.ru/index.php?
page=book&id=487000
JI1.2 | Kapryzosa T./., O4HCcTKa CTOYHBIX BOJ: y4eOHOE TTOCOOHE 11 MAarHCTPaHTOB Hosouepkacck: , 2016,
Oneiinuk P.A. HarpaBJIeHHIs NOATOTOBKU "IIprponoo0ycTpoiicTBO 1
BOJIONONB30BaHNE"
JI1.3 | Inékosa U. 1O., OuncTKa CTOYHBIX BOJ : MMPAKTUKYM: YueOHOe mocodne Owmck: Omckuit 'AY, 2020,
Kupim A. . https://e.lanbook.com/book/153
576
JI1.4 | Comoraes B. 1. BogocHabxeHue 1 BOJOOTBEIeHHE: YIeOHOE TToco0me Owmck: CubA/IU, 2020,
https://e.lanbook.com/book/163
727
JI1.5 |IMramkuna-T'upuna O. |['mapaBinka U cenbCKOXO3IHCTBEHHOE BOIOCHAOKCHHE Cankr-IletepOypr: Jlans, 2022,
C., Bonkosa O. C. https://e.lanbook.com/book/209
972
7.1.2. lonoJHuTeAbHAS JUTEpATypa
ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI2.1 |BacunseB A.M., HmxeHepHbIe CUCTEMBI BOXOCHA0XKEHHS M BOJOOTBEICHHUS: Hosouepxkacck, 2016,
Onmneiinuk P.A., y4ebHoe nocobue 11l CTYJICHTOB U MaruCTPOB HaIPaBJICHUS http://biblio.dongau.ru/MegaPr
Kapty3zosa T./I. "TTpnpom000yCTPOICTBO M BOJOMONB30BaHUE" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI2.2 | Kapmanos A.IL., TeXHOIOrusl OUNCTKU CTOYHBIX BOJ: YueOHOe mocodue Mocksa ; Bonorna: Ungpa-
Tlomuna U. H. Wnxenepus, 2018,
https://biblioclub.ru/index.php?
page=book&id=493888
JI2.3 | bapabam H. B. Bruoxumuyeckie METOABI OUUCTKH CTOUHBIX BOJ: yueOHOe Craspononb: CKOVY, 2015,
nocooue https://biblioclub.ru/index.php?
page=book&id=457145
7.1.3. Metoauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBO, ros
JI3.1 |HoBouepk. HHX.- CucTeMbl U COOPYKEHHS OUUCTKU NPUPOJHBIX U CTOYHBIX BOJ: Hosouepxacck, 2018,
MEJIUOP. UH-T METOAMYECKUE YKA3AHUSA K IPAKTUYECKUAM 3aHATUAM U http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; cocT. | BBINOJIHEHUIO KypcoBOro mpoekra "Coopy>KeHHUs! OUUCTKA U oNIMI/UserEntry?
T.J. Kapry3oBa, P.A. | 1004HMCTKM CTOUHBIX BOX" JUIl MaruCTPaHTOB HAIIPABICHUS Action=Link FindDoc&id=20
OuneitHuK noarotoBkd "[pupon000ycTpoiicTBO U BOJOMOIB30BaHUE" 3801&idb=0
Maructepckas nporpamma "BopocHabxeHne u BogooTBeaeHue"
JI3.2 | HoBouepk. HHX.- Pacuer nporecca 0UMCTKH BOABI (PUIBTPOBAHUEM: HoBouepxacck, 2018,
MEJTHOP. UH-T METOJAMYCCKUE YKa3aHUs K IPAKTHYCCKAM 3aHATHSIM 110 http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct. | mucuummune "CHUCTEMBI U COOPYKEHHSI OUUCTKU IPUPOIHBIX U oNIMI/UserEntry?
T.J. Kapry3osa CTOYHBIX BOA" JJISI MATHCTPAHTOB HAIIPABJIECHHS ITOATOTOBKU Action=Link FindDoc&id=20
"TIpuponooOycTpoicTBO U BOJONONIB30BaHKE" MarucTepcKkas 9258&idb=0
nporpamMa "BopocHa0OxeHne 1 BOJOOTBeieHHE"
7.2. IlepeueHnb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTu ""UHTepHeT"
7.2.1 Od¢unmanbHbI caiiT MUHHACTEpCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/
KKX PO
722 OeKTpOHHBIH (OH NPABOBOM U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHHYECKOW IOKYMEHTalUH
7.2.3 HHupopManmoHHbIe, CIPABOYHBIC U TOMCKOBEIC Rambler, Google, SInnekc

CHCTCMBI




724 OnekTpoHHas OMONMMOTEKa CBOOOIHOTO TOCTYTMA http://www.window.edu.ru/

7.2.5 Crpasoynas cucrema KoncynsranT ITmroc http://www.consultant.ru/

7.2.6 Od¢unmansuenii caiitt HUMU onckoii [AY ¢ http://www.ngma.su/

JIOCTYTIOM B DJIEKTPOHHYIO OUOINOTEKY
7.3 IlepevyeHb MPOrPaMMHOI0 obecreyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nuuen3unonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe cornamenne KAJ-15-
0377)
7.3.2 [IporpamMmHast cucreMa Jist oOHapyKeHUsI TeKCTOBBIX | JInmeH3uonHsbIiH noroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHMI B Y4eOHBIX 1 HAYYHBIX paboTax «AHTUIIIATHATY»
«Antumnaruat. BY3» (uatepHer-Bepeus); Mo tyib
«IIporpaMMHBIN KOMILIEKC IIOUCKA TEKCTOBBIX
3aMMCTBOBAHHH B OTKPBITHIX HCTOUHUKAX CETH
HUHTEPHET»
7.4 Tllepevyenb HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbl nanabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
OoubmmoTeKa

7.4.2 bazer manaeix OO0 "Tpecc-Uupopm" (KoHCynpTaHT https://www.consultant.ru

+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI (MOAY JIST)

8.1 15 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYeHHUsI, CIy KaIlllUMHU JJIsI IPeICTaBIeH s HH(opMaluu O0obinoi aymuropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHUs (TIEPEHOCHO#): 3KpaH - 1 mT., mpoekTop Aser - 1 mT., HeTOYK
Aser - 1 mT.; YueOHO-HarmsaHbIe mocobust; [lnakaTs! mo Temam mporpaMmsl - 15 mr.; HabGop
nabopaTtopHoro obopyaoBanust; brokcsl - 50 wt.; Ogomerp- 1 mrt.; [pubop ans ucneitanus oOpasna
Ha caBur - | wt.; CynmmnbHbIi mkad - 3 mr.; CTeH I s UCTIBITAHUS 00pa3ioB - 4 mT.; Becsl
AJIEKTPOHHBIC - | mT.; DekTpudeckas neds - 1 mr.; Jlocka ? 1 mr.; Paboure Mecta CTyI€HTOB;
Pabouee MecTo mpenogaBaTes.

8.2 13 CrenmanusupoBaHHast MeOenb: mKad - 2 mIT.; MeTaUTHYECKUN CTON-IIKad -31IT.; CTAHOK TOKApHBIH
— 1lmT.; craHOK (pe3epHbIit -1 MWT.; CTAHOK CBEPIIIIBHBIA — 11IIT.

8.3 12 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00YYEHUsI, CIy KaIllUMHU JJIsI IPeICTaBIeHus HH(opMalun O0obinoi aymuropun: Hadop
JIEMOHCTPAIMOHHOTO 000pyA0BaHus (TIepeHOoCHO): HOyTOyK RUintro — 1 miT., MynpTHMEIHIHHOE
BUICOIIPOEKIIMOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpaHom — 1 mit.; YuebHo-
HarsiHbIe mocoous (16 mr.); JlJabopaTopHasi yCTaHOBKA CETH ¢ BOJOHANIOPHOH OarmHeit; Jlocka ?

1 it.; Paboune mecta ctyneHTOB; Pabouee MecTo mpermoaBaTeds.

8.4 117 ITomenieHne YKOMIUIEKTOBAHO CIICIIHATH3UPOBAHHON MEOEITBIO U OCHAIIICHO KOMITHIOTEPAMH,
00BeANHEHHBIMH B JIOKAJIBHYIO CETh C TOCTYIIOM B CeTh «IHTEpHET» U AIIEKTPOHHYIO
nH(popMannoHHO-o0pa3zosatenbHyto cpexy HUMU Jonckoit AY: Cuctemuslii 610k 12 mt.;
Momnurop XK — 12 mt.; Paboune mecra cTyneHto; Pabouee MecTo npemnogaBaTeds.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHHUIO JUCHUTIIMHBI (MOAY JIS)

OOmuit mopsiIOK MPOBEACHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMEHH, HABBIKOB U (VUJTH) OIBITA ICSATEIbHOCTH, COOTBETCTBHE
HHIUKATOPaM JIOCTHKEHHS C(OOPMHUPOBAHHOCTH KOMITETEHIIMI OTPEICIICH B CIEAYIOIINX JTOKAIbHBIX HOPMATHBHBIX aKTax:

1. TlonosxeHue o TeKymiel arrectanuy 3Hanuil odydaromuxcs B HUMU [ATAY (B neiicTByro-11el peaaKiim).

2. [TonoxeHue o MPOMEXYTOUHOM aTTecTaluy 00y4aroUIxcs o IporpaMMaM BeICHIEro 00pa3oBaHus (B ACUCTBYIOLICH PEAaKIUH).
JIOKyMEeHTHI pa3MeIleHbl B CBOOOIHOM A0CTyIe Ha opurmaibaoM caiite HUMU JIonI'AY https://ngma.su/ B pasaene: ['maBHas
ctpanuna/Ceefienns 00 oOpa3oBaTeNbHON oprann3anui/JIokanbHbIe HOPMaTHBHEIE aKTHI.
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