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Размещенное изображение


1. Ileaun ocBOEHUS TUCHMILIMHBI

K 0CHOBHBIM HeIsIM OCBOEHUS TUCUUILIMHBEI «O00pYy/I0BaHHUE U YCTAHOBKHU
BOJIOMOJITOTOBUTENBHBIX CUCTEM) CJIEyeT OTHECTH (POPMUPOBAHNE 3HAHUH O:

® COBpPEMEHHOM 000pyJI0BaHHE OOpaOOTKU BOJBI IJIsI PA3IMYHBIX YCIOBUM
paboThI TETIOAHEPTETUYECKOTO 000PYI0BAHUS;

® MeTOJaX COCTaBJICHUSI OOIEH CXEeMbl TEXHOJOTHYECKOIo Ipoliecca Mpu
NPUMEHEHUU PA3JIMYHBIX METOJIOB OOpabOTKH BOABI JJII KOTEIbHBIX U
TEIJIOBBIX AJIEKTPOCTAHIINIA;

® COBPEMEHHBIX YCTAHOBKaX OYHMCTKU TEIIOHOCUTENSI W 00eCIeueHUn
ONTUMAJLHOTO BOJIHO-XUMHUUYeckoro pexxuma Ha TOC u ADC.

K ocHOBHBIM 3agayaM oOCBOCHHS JucHUILIMHBI «OO0OpymoBaHue W

YCTaHOBKHU BOJOTIOJITOTOBUTEIBHBIX CUCTEM) CIEAYET OTHECTH:

® 3HAKOMCTBO C TEXHOJOTUYECKUM OOOpPYJOBaHUEM IIPU MOJATOTOBKE
nob6asounoi Boael HAa TOC u ADC;

® 3HAKOMCTBO ¢ wuHpopmanueid o0 OpraHu3anvu  ONTUMAJbHBIX
BOJHO-XUMHUYECKHUX pexnMoB HA TOC u ADC;

® Hay4HUTh IPUHUMATH U 0OOCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PEIICHUS
IpU TMOCIEAYIOMIEM MPOCKTUPOBAHUM M OKCIUTyaTalldd YCTaHOBOK IIO
OYHCTKE  J00aBOYHOM  BOABI W  OOECHEYCHHUID  ONTUMAJIBHOTO
BOJIHO-XUMHUYECKOTO pexxuma Ha TOC u ADC.

2. Mecto aucuuiuiaabl B crpykrype OOII 6akanaBpuara

Juctnummaa  «OOopynoBaHHE W YCTAHOBKH — BOJIOIIOATOTOBHTEIBHBIX
CUCTEM» OTHOCUTCA K 4YHCIy MpOPEeCCUOHATBHBIX YUYE€OHBIX JAUCIUILINH
BapUATUBHOM 4acTH 0a30BOr0 IMKJIa 00pa30BaTEIbHON MPOrpaMMbl OakagaBpuara.

«ObopynoBaHHe€ W YCTAaHOBKM  BOJIOMIOATOTOBUTENIBHBIX  CHUCTEM»
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOAUYECKH CO CIEAYIONIUMU
nuciurnHamMu 1 npaktukamu OOIT:

B 6a3060ii vacmu 6azoeoeco yukia:

o ®usuka

o Xumusg

e ['maporasonnHamuka

e TexHuYecKas TEpMOAUHAMHUKA

3. [lepedyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILIUHE
(MoyJ110), COOTHECEHHBIE C MJIAHNPYEMbIMH Pe3yJbTATAMH OCBOECHUSI
00pa3oBaTeIbHOI MPOrpaMMBblI

B pesynprate OCBOGHUS UCHUIUIMHBI (MOAYJsl) Yy OOydYaromuxcs
bopMUPYIOTCS  CIACAYIOUIME KOMIIETCHIIMM U JOJDKHBI  OBITh  JOCTUTHYTHI
CIeAYIOIINE pe3yiabTaThl 00ydeHUs Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIIHUX
KOMIIETEHITUM:



B pesyabTare
OCBOCHHS
Kona o0pa3oBaTebHOI IlepeueHb MIAHNUPYEMBIX Pe3yJIbTATOB
KOMIIETEHI[HH NMporpamMmblI 00yuYeHus1 0 TUCIHHIINHE
o0yuaruuiics
JOJI;KeH 00/1a1aTh
OIlK-2 CIIOCOOEH MPUMEHSATh | 3HATH:

COOTBETCTBYFOIIHI ® THUIOBBIE METOIUKH MJI MPOCKTUPOBAHUS

¢buznko- TEXHOJIOTHYECKOTO 000pYI0BaHUS;

MaTeMaTHYECKUI ® OCHOBBI OCBOCHUI " JTOBOJIKH

armapar, MCTOAbI TEXHOJIOTMYECKUX IIPOLICCCOB BOJOIIOATOTOBKH

aHaJin3a "u YMeTh:

MOICIHPOBaHHA, ® I[IPOBOJMUTH  pacyeTsl MO  THUIIOBBIM

TEOPETUIECKOro 1 METOAMKAaM, IIPOCKTUPOBATh  TEXHOJIOIMYECKOE

OKCIIEPUMEHTAIBHOTO | 0GopyLOBaHHUE;

HCCICTOBAHNA 1IPH e OCBaWBATb W JIOBOJAUTH TEXHOJIOTUYECKUE

peueHnn [IPOLIECCHI BOAOIOATOTOBKU

PO eCCUOHATBHBIX BJIAJIETh:

3anat ® THUIIOBLIMU METOAUKAMH TS
MIPOCKTUPOBAHUS TEXHOJIOTHYECKOTO
o0opy10BaHuUs;

® OCHOBaMH OCBOCHUS i JIOBOJIKH

TEXHOJIOTHYECKHUX MPOIIECCOB BOJIOMOATOTOBKH

4. CTpyKTYypAa U coJeprKaHue TUCUMUIIMHBI

OO01ast TpyA0EMKOCTh AUCLUHUILUIMHBI COCTABISACT 5 3a4ETHBIX €IUHUIIBL, T.€.
180 axamemuuecknx 4acoB (M3 HUX 162 yacoB — camocTosTenbHas padoTa
CTYJICHTOB).

Pasneinbl JTUCLUIUIVHBI «O0opynoBaHue 17}
BOJOTIOATOTOBUTENBHBIX CUCTEM» U3yYAIOTCSl HA TPETHEM KypCe.

IIsaThIi ceMecTp: JEKIMH — § YACOB, MPAKTUYECKUE U CEMUHAPCKUE PAOOThI
— 10 yacoB, opMa KOHTPOJISI — 39K3aMEH

CtpykTypa M coaepxaHue IUCHUIUIMHBI «OO0OpyAOBaHHE W YCTaHOBKH
BOJOIOATOTOBUTENBHBIX CHUCTEM» IO CpPOKaM M BUAaM pabOThl OTpPaXEHbI B
[Ipunoxenun 1.

YCTaHOBKH

Conep:kanue pa3aejioB IMCUHUILIHHBI.
1. O0mas xapakTepuCcTUKA IUCUUILIHUHBI.

OcHoBHble NOHATHS. Vcnonb30BaHWE BOABI B TEIUIOPHEPTETHKE. 3HAUEHUE
BOJIOTIOJITOTOBKH TETUIOBBIX AJIEKTPOCTAaHIMMI. TUITHMYHbBIE CXeMBbl 00paIieHus: BOIbI
B KoTenbHBIX W Ha TOIL. [lpuMecu OpUpPOAHBIX U KOHTYPHBIX BOA. [IprunHbI
3arpsI3HEHUS BOJbI, IUPKYJIUPYIOMIEH B TEIJIOOHEPTETUUECKUX YCTAHOBKAX.

2. OOopyaoBaHue /Uil TMPeABAPHUTENbHOIl OYHCTKH BOJAbI METOJAMU
KOATYJISIIIAU M OCAKICHUSA.



IIpenBaputenbHas ouncTka Boabl. OOmIas XapakTepUCTUKa METOJOB
npenoyrucTku. O0OpyI0BaHUE MPEABAPUTENBHON OUUCTKH C OCBETIUTEISIMU U €TI0
AKCILTyaTalusl.

3. O0opynoBaHue AJisi CBeTJICHUSI BOABI MeTOAAMH (PMJILTPOBAHUS.

O6mue nmonoxxkenus. OcBeTIieHUE BOABI HA HACHIMHBIX (uibTpax. OuucTka
KOH/ICHCATOB 3JIEKTPOMAarHUTHBIMU (PHIIBTPAMH.

4. O0GopynoBanmue aJjsi 00padOTKM BOABI N0 METOAY HMOHHOr0O OOMEHa W
MeMOpaHHAasl TEXHOJIOTHSI BOJ00OPA0OTKH.

OOmme cBeaeHHs 00 HOHUTAX M 3aKOHOMEPHOCTAX HOHOOOMEHHBIX
npoueccoB. O00py10BaHNE HOHUTHOM YacTH BOJONOATOTOBUTEIbHBIX YCTAHOBOK.
TexHoornyecKkne cXeMbl HOHUTHBIX YCTAHOBOK. DKCIuTyaTanus GpuiabTpoB. O0mue
HOJIO)KEHUST MEMOpaHHBIX METOJIOB OYMUCTKM BOjAbl. CpaBHEHUE C JPYTUMU
METOJIaMU BOJI00OPaOOTKH.

5. O0opynoBanue 1JI1 YUCTKH BOJbI OT PACTBOPEHHBIX I'a30B.

OO0mue MoJgoKEeHUs MPOUECCOB BBIACIECHUSA Ta3oB M3 BOAbL TexHOJOrus
yAAJIeHUs MOKCHUIA yriepoja B AeKapOOHH3aTope. YJaleHHsl ra3oB U3 BOJABI B
Jea’paTopax.

6. O0opynoBaHue JIsi MATHHUTHBIX METOA0B 00pPa0OTKHM BOABI U 00pPadOTKH
BO/IbI peareHTaMHM.

OOpaboTka BOABI ISl MOJYYEHUS HENPUKHUMIAIOLIEro Iuiama: oOpaboTka
BO/Abl (hocaTamMu, KOMILIEKCOOOPA3YIOIIMMHU BELIECTBAMHU, AHTHMHAKUIIMHAMU.
ObopynoBaHue AJi1 MArHUTHBIOTO METOJ1a 00paOOTKH BOJbL. DJIEKTPOMArHUTHBIE U
MarHuTHbIE PUIBTPHI AJIs1 00€3KEIE3UBAHUS BOJIBI.

5. O6pa3oBaresibHbIE€ TEXHOJOTHH

Mertoauka npenojaBaHust JUCHUILTMHBI «O00pyJ0BaHNE U YCTAHOBKU
BOJIOTIOITOTOBUTENIbHBIX CUCTEM» M pealih3allds KOMIETEHTHOCTHOIO IMOJX0Jla B
W3JIOKEHUM MW BOCHPUATHM MaTepuaja MpeyCMaTpUBAET HCIOJIb30BaHUE
CICAYIOIIMX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBENECHUS TPYIIIOBHIX,
WHJMBUAYAJIbHBIX, ayJJUTOPHBIX 3aHATHI B COUETAHHM C BHEAYJIUTOPHOU paboTOM
C 1eJIbI0 OPMHUPOBAHUS U PA3BUTHUS MPOHECCUOHATBHBIX HABBIKOB 00YYaIOITUXCSI:

1. IIPOBEJCHNE MYJbTUMEANNHBIX JIEKIUH;

2. BBHITIOJIHEHUE PacYeTHO-Tpaduueckux pador;

3. 3amuTa pedepaToB 1Mo AUCIUILUINHE,

4. NOJIFOTOBKA, TMPEACTaBICHUE U OOCYXJIEHHE Tpe3eHTauuil Ha
CEMHUHAPCKUX 3aHATHIX;

5. OpraHu3alys U MPOBEACHUE TEKYILETO KOHTPOJISI 3HAHUI CTY/IE€HTOB;
6. IIPOBEICHHE MACTEP-KJIACCOB 3KCIEPTOB M CIEUUATUCTOB MO METOIaM

U CpeACTBaM U3MEPEHUM U KOHTPOJIs HA TeppuTopun TOLI.

VY nenbHbINA BeC 3aHATHI, IPOBOJIMMBIX B MHTEPAKTUBHBIX (JOpMax, onpeaesieH
IJIABHOM 1I€JIbI0  00pa30BaTEIbHOW MPOrpamMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA
oOydaroumxcsi M coJepKaHueM JUCHUIUIMHBL «OO00pyJoBaHHME U YCTAHOBKHU
BOJONOATOTOBUTENIbHBIX CHCTEM» WU B ILIEJIOM IO IUCHMUIUIMHE cocTaBisieT 50%



ayJIUTOPHBIX 3aHIATHH. 3aHSITH JIEKIIMOHHOTO TUIa cocTaBisAoT 33,3% ot o0bema
ayAUTOPHBIX 3aHSITUU.

6. OneHo4HbIE CpeCcTBA JJISl TEKYLIero KOHTPOJIA yCIeBaeMOCTH,
NPOMEKYTOYHOI aTTeCTAlMH [0 UTOraM OCBOCHUSI AUCHUILJIMHBI U Y4eOHO-
MeTOAM4YecKoe odecneyeHue cCaMoCTOATEIbHO padoThI CTYIeHTOB

B mporecce oOyueHUsS HCIOIB3YIOTCS CIECAYIOIIME OIEHOYHBIE (DOPMBI
CaMOCTOSITeJIbHOM pa0OThl CTYACHTOB, OIIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJISA
YCIIEBAaEMOCTH U TTPOMEKYTOUHBIX aTTECTAIIUMN:

® JUMCKYCCHS Ha JICKIINU;

e BhinojHeHUEe PI'P;

e pedepart o Teme: «O60py0BaHNUE U YCTAHOBKH BOJIOTIOATOTOBUTEIBHBIX
cuctem» (MHIUBUAYAITBLHO JUIS KaXKI0I0 00Yy4JaroIerocs);

® [IOJITOTOBKA M BBICTYILJICHHE HA CEMHUHAPCKOM 3aHSATHU C MPE3CHTAICH 1
obcyxnenneM Ha TeMy «OOOpyJIOBaHME W YCTAHOBKH BOJIONOATOTOBHUTEIIBHBIX
cuctem» (MHIUBHAYAIBHO JUIS KaXKI0I0 00YYaroIerocs).

OuneHOYHBIE CpeNCcTBa TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT
KOHTPOJIbHBIE BOIMPOCHI M 3aJaHusl, JJIE KOHTPOJIS OCBOCHHS OOYYaIOIIMMUCS
pa3ziesioB AUCIUILINHEIL, 3aliuTa pedepatos, JOKIaAbI C Ipe3eHTausIMu, caada PI'P
Y IUCKYCCHS Ha JICKIIHAH.

OOpa3upbl TECTOBBIX 3aJaHUN, KOHTPOJIBHBIX BOMPOCOB W 3aJaHUMl st
MPOBENCHUS] TEKYIIEro KOHTPOJISI, IK3aMEHAIMOHHBIX OWJIETOB, NPUBEICHBI B
MPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIf POBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4arouuxcs N0 JMCHUIJINHE (MOIYJII0)

6.1.1. Ilepevyenb KOMIETEHIIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHPOBAHUS B
npouecce 0CBOeHHs 00pPa30BaTeJIbLHOI MPOrpaMMbl

B pesynbrare ocBOeHMS TUCHUILUIUHBI (MOAYJIsI) DOPMUPYIOTCS CIEAYIOINE
KOMITCTCHITUH

Kon B pe3ysabTarte ocBoeHusi 00pa30BaTeIbLHON MPOrPaMMbl 00y4arOIIHiiCH
KOMIIeTeHIIUH A0JIZKEeH 00J121aTh
OIIK-2 CIIOCOOHOCTBIO ITPOBOAUTDH PACcUEThl IO TUIIOBBIM METOJIUKAM,

MMPOCKTUPOBATH TCXHOJIOTUYCCKOC O60pyIIOBaHI/IC C UCITIOJIBb30BAHHEM
CTaHAAPTHBIX CPEACTB aBTOMATU3AIINU ITPOCKTUPOBAHUA B COOTBETCTBHUH C
TCXHUYCCKUM 3aJaHUEM

B nporecce ocBoeHust 00pa3oBaTeIbHON TPOrpaMMbl JJaHHBIE KOMIIETEHIINH,
B TOM YHCJIE UX OT/CJIbHbIE KOMIIOHEHTHI, (POPMHPYIOTCS TOATAlHO B XOJI€



OCBOCHHS OOYyYaIOUIMMHUCS AUCUUIUIMH (MOJyJei), MPAaKTUK B COOTBETCTBUU C
y4eOHBIM IJIAHOM U KaJeHJIapHBIM TpaduKkoM y4eOHOTO mpoliecca.

6.1.2. Onucanue noka3arejeid ¥ KpUTepHeB OLICHMBAHUSA KOMIIECTEHIIU,
(popMupyeMBIX 110 UTOraM OCBOCHUS AUCHUILIHHBI (MOAYJISA), ONMCAHUE HIKAJ
OLICHUBAHMS

[TokazareremM OIlGHUBAaHUS KOMIIETCHIIMA HA pa3IUYHBIX JTamax WX
(hOpMUPOBAHUS SIBJISCTCS TOCTIIKEHUE 00y UJaIONTUMUCS TUTAHUPYEMBIX PE3yIhbTaTOB
oOy4eHUs M0 JUCHUILIHHE (MOTYJIIO).

OIIK-2 — coco0eH MpUMEHATh COOTBETCTBYIOIIMIA (PU3UKO-MAaTEeMATHYECKHUI anmapar,
METOAbl AHAJM3a W MOJCJIMPOBAHHUS, TEOPETHYECKOr0 M IHKCIEPUMEHTAJILHOIO
HCCJIeI0BAHNS NP pelieHuu npodecCHOHAIBHBIX 3a1a4
IMoka3aren Kpurepun oueHnnBanust
2 3 4 5
3HATD: OO0yyaromuiics OO0yuarormiics OO0yuarormiics OO0yuarommiics
TUIIOBBIE JEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
METOIUKH IS MOJTHOE HETIOJIHOE YaCTUYHOE MOJTHOE
npoexTHpoBanus | OTCYTCTBUE Ml COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TexHOMOrmIeckor | AGAOCTaTOUHOE 3HAHUI 0 3HAHWH O 3HAHWH 0
COOTBETCTBUC TUITIOBBIX THUITOBBIX TUITOBBIX
0 00opyAOBaHUS .
3HaHUHU O METOAUKAX OJIs1 METOAUKAX OJIs1 METOAUKAX AJIs1
TUIOBBIX MPOCKTHPOBAHUSI | TPOCKTUPOBAHUS | MMPOSKTHPOBAHUS
METOAUKAX AJIsd TEXHOJIOI'MYECKOT TEXHOJIOI'MYECKOT TEXHOJIOI'MYECKOT
MPOSKTUPOBAaHUSA | O O0OPYJIOBaHUA. | O 00OPYJOBaHHUSA, | O 0OOPYIOBaHUS,
TexHonornueckor | Jlomyckarorcs HO JIONYCKAIOTCS | CBOOOTHO
0 000pYyJOBaHMsl. | 3HAYUTEIHLHBIC HE3HAYUTEIIbHBIC | OTIEPHPYET
omuoKH, OIINOKH, npuoOpe-
IMPOABIIACTCA HCTOYHOCTH, TCHHBIMHU
HEJIOCTATOYHOCTh | 3aTPYJAHCHUS NIPU | 3HAHUSIMH.
3HAHWI, 110 ply | QHAJTUTHYECKUX
MoKa3arelieu, ornepanusx.
oOyJarouiics
UCTIBITHIBACT
3HAYUTCIIbHbIC
3aTpPyAHCHUS ITPH
OMepUPOBAHUH
SHAaHHUAMHU IIPU UX
nepeHoce Ha
HOBBIC CUTYAIIHH.
yMeTh: OO0yyaromuiics OO0yuarorumiics OO0yuarormiics OO0yuarommiics
HPOBOIHUTH HE YMEET WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
pacueTsl 1o HE0CTATOYHOM HETIOJIHOE YaCTHYHOE MIOJTHO®
I CTEIICHH yMEeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
METOIHKAM, BBITIOJTHATE CIyIOIHX CIIEAYIOIIHX CIIEAYHOIIHX
PacyeCThI 11O YMCHHU: YMCHHU: YMCHHUU:
MPOEKTUPOBAThH
TUITOBBIM BBIMOJTHSATh BBIMOJTHSATh BBIMOJTHATh
TCXHOJIOTHICCKOC METOANKAM U pacyeThI 11O pacyeThI 11O pacyeThI 11O
O60pyﬂOBaHHe IIPOCKTHUPOBATH TUITOBBIM TUITOBBIM TUITOBBIM
TEXHOJOTMYECKOE | METOJMKAM U METOUKAM U METOAUKAM U
o0opynoBaHue MPOCKTHPOBATh MPOCKTHPOBATh MPOCKTUPOBATH
TEXHOJIOTHYECKOE | TEXHOJIOTHYECKOE | TEXHOJIOTHYECKOE




obopyoBaHue. obopyoBaHue. obopyoBaHue.
Jomyckarorcs YMmenus CB0060HO
3HAYNUTENILHBIC OCBOCHBI, HO ornepupyer
OLIMOKH, JIOTTYCKAIOTCS MPUOOPETEHHBIMH
TIPOSIBIISICTCS HE3HAYUTEIIbHBIC | YMCHUSIMH,
HEJIOCTATOYHOCTh | OIIUOKH, MPUMEHSIET WX B
YMEHUH, 10 Py | HETOYHOCTH, CUTYyaIHIX
MIOKa3aTelleH, 3aTpyAHEHYS IPY | NIOBBIILICHHON
oOyuarommuiics AHATUTHYCCKHX CJIO)KHOCTH.
HCTIBITHIBAET orepanusx,
3HAYHUTEIILHBIC nepeHoce yMEeHu i
3aTpyAHCHUSI IPU | HA HOBBIC,
OIepUPOBaAHUH HECTaH/IapTHBIC
YMEHUAMH MTPH CHUTYAIIHH.
UX TIepeHoce Ha
HOBBIC CUTYAIIHH.
BJIAJETh: OOyuarommuiics OO0yyarorumiics OO0yyarormiics OO0yuarorumiics B
TUIMOBBIMU HE BJIaJICCT WM B | BIIAJiCeT YaCTUYHO MOJIHOM 00BbeMe
METOJMKAMY Jjisi | HEAOCTATOUHOM METOaMU BJIaJieeT BJIaJieeT
NpoeKTHpoBaHus | CTENICHHA BIAJICET | pactera 1o METOaMU METOaMHU
TexHOTOrmecKor | METORAMH THIIOBBIM pacueTa 1o pacuera 1o
pacueTa no METOIUKAM U THUTIOBBIM THUTIOBBIM
0 000pyI0BaHUS
TUITOBBIM MPOCKTHPOBATh METOUKAM U METOJHMKAM U
METOAMKAM H TEXHOJIOTHYECKOE | MPOEKTHPOBATH MPOCKTHPOBATH
MPOSKTHPOBATH 000py/IOBaHHE B | TEXHOJIOTHYECKOE | TEXHOJOTMYECKOe
TEXHOJIOTHYECKOE | HEMOIHOM obopynoBanue, obopynoBanue,
o0opyioBaHUE o0Beme, HABBIKU OCBOCHBI, | CBOOOIHO
JIOITyCKaIOTCS HO JIOIYCKAIOTCS | MIPUMEHSIET
3HAYUTEIBHBIC HE3HAYUTEIIbHBIC | MONYyYCHHBIC
OIINOKHU, OIINOKH, HaBBIKU B
IMPOABIIACTCA HCTOYHOCTH, CUTyaluiax
HEJIOCTATOYHOCTh | 3aTPYAHCHUS IPU | TMOBBIIICHHON
BJIaJICHUS AHATUTHYECKUX CJIO)KHOCTH.
HaBBIKaAMH I10 onepanusx,
pany [IEPEHOCE YMEHUN
nokasareren, Ha HOBBIE,
OO0yuarorumiics HECTaHJapTHbIE
UCIIBITHIBACT CUTyallluu.
3HAYUTEIBHBIC
3aTPyAHCHUS TTPH
IMPUMCHCHUU

HaBBIKOB B HOBBIX
CUTyanusx.




[Ilkanbl OLIEHUBAHUS PE3YyJbTATOB MPOMEKYTOYHOM aTTecTallud U HX

ONKCAaHUE:

dopMa NPpoOMeKYTOUHOM aTTeCTAIUM:

S cemecTp - IK3aMeH.

[IpomexxyTouHas arTectanus 0OydJarmuxcs B (popMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIIOJTHEHHS BCEX BUIOB y4eOHOUH pabOTHI, MPETYyCMOTPEHHBIX
y4eOHBIM IJIAHOM TI0 JAaHHOW JWCHUIUIMHE (MOJIYJII0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TeueHue cemectpa. OreHka
CTENIEHU JIOCTHXKEHHSI O00y4YaloIIMMHUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHUS IO
JTUCHUIUIMHE (MOYJII0) TPOBOJIUTCS MpernojaBareiieM, BEAYIIUM 3aHSITHS IO
JTUCHUTUIMHE (MOIYJII0) METOJOM IKCIIepTHOM otieHKH. [1o uroram npomMexyTouHOM
aTTecTalliy 10 JAWCHUIUIMHE (MOIYJI0) BBICTABISIETCS OILEHKA «OTIUYHOY,
«XOPOIIO», KYAOBIETBOPUTEIBHO» HIIH «HEYIOBIECTBOPUTEIBHO.

Ixkana oueHuBaHUA Onucanue

BeimonHeHsl Bce BHIBI  yueOHOW pabOTBHI, MpPEeayCMOTPEHHBIE
y4eOHbIM I1aHOM. CTYJIeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHMM, HaBBIKOB IIPUBEIECHHBIM B TaOJMIAX IOKa3aTeseH,
onepupyer NpUOOPETEHHBIMH 3HAHUSAMH, YMEHHUSMHU, HABBIKAMH,
IPUMEHSIET UX B CUTyalMsIX NOBBILIEHHOW cioxHocTU. Ilpu 3ToM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHAIIMTUYECKUX OINEpalusix, IEepPeHOCe 3HAHUU U
YMEHHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

OTJIINYHO

BeinonHensl Bce BUAbl y4eOHOW pabOThl, MpPerLyCMOTPEHHbIE
y4eOHBIM M1aHOM. CTyIEHT IEMOHCTPUPYET HEMOIHOE, IPAaBUIbHOE
Xopo1o COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOIMILIaX
nokasarenei, Jubo eciu TMpu OSTOM ObUIM JONYyIIEeHbl 2-3
HECYIIIECTBEHHBIE OLTHOKHU.

BrimonHeHnsl Bce BUAB Yy4eOHOM pabOTHI, MPEayCMOTPEHHBIE
y4eOHBIM TuIaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUA,
VY 10BNETBOPUTENBHO | B KOTOPOM OCBEIllEHA OCHOBHAsI, Han0oJiee BayKHasl 4aCcTh MaTepuara,
HO TMpU DOTOM JIONyIlIeHa OJHa 3HAuYMUTeIbHas OIMMOKa WU
HETOYHOCTb.

He BpimonHen oauH wiu Oosee BUAOB yueOHOM paboTHI,
IPEIYyCMOTPEHHBIX Y4eOHbIM IulaHOM. CTYAEHT JIEMOHCTPUpYET
HETIOJTHOE COOTBETCTBUE 3HAHWH, YMEHHI, HABBIKOB MTPUBEICHHBIM B
TabMUIaX TOKa3aTesed, JOMyCKAlOTCs 3HAYUTEIbHBIE OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHWW, YMEHHWH, HAaBBIKOB 110 PSIY
nokasaresiei, CTyJIeHT UCIIBIThIBAET 3HAUUTEIbHbIE 3aTPyTHEHUS IPH
OTIEPUPOBAHNY 3HAHUSAMHU U YMEHHSMH TPH WX TIEpEeHOCE HA HOBBIC
CUTYAIHH.

HeynosnersopurensHo




CDOH,Z[BI OLCHOYHBIX CpEACTB IMIPCACTABJICHBI B IIPHUIIOKCHUAX K pa60qep"1

porpamme.

7. YueOHO-MeTOAMYECKOE U HH(OPMALMOHHOE 00ecnieYeHre JUCHMIIUHbI

a) OCHOBHAS JIMTEpaTypa:

l.

Korenpuwie ycranoBku. T. IV-18 / FO0.A. Pynapirun, E.O. I'mnpne, A.B.
CynmakoB u ap.; nmox pen. FO.C. BacuiweBa, I'.II. IlopmneBa. — M.:
Mammnoctpoenue, 2009. — 400 c.

A.H. CepreeBa, C.II. XapueHko. BHeapeHHe HOBBIX TEXHOJIOTUI
BogonoArotoBkM Ha TOC. BecTHHMK WHHOBAIMOHHOTO €BPa3UICKOTO
yHuBepcuteTa — 2014r. Nel.

Beprynos A.HU., ®ecenko JI.H. Ounctka Boabl p. JIoH ¢ UCHOIB30BaHUEM
O1OCOpPOLIMOHHO-MEMOPAaHHON TEXHOJIOTuU. HayuHbIil MOTEHLIMAN pErMOHOB
Ha ciyx0y MmoaepHu3zanuu — 2013r. Ne3(6) Towm 1.

Hepesrsko A.B., Kapuunkuit H.b., Uk B.A. Tennodusnueckue cBoiCTBa U
CTPYKTYypa OTJIO)KEHMM Ha TIOBEPXHOCTSIX HarpeBa SHEPreTUHYECKOro
obopynoBanusi. M3BecTrs BBICHINX YYEOHBIX 3aBEACHUN M SHEPreTUUYECKUX
o0veaunenuit CHI'. Onepreruka — 2007r. Nel.

Anamos E.O., [Iparynos FO.I'., Opnos B.B., Adarsau JI.II. MammHocTpoeHue
anepHod texHuku. Tom IV-25. B nByx knaurax. Kawra 1. — M.:
Mammnoctpoenue, 2005. — 960 c.

Annpee I1.B., AntumoB C.A., ApxaeB A.M., Acradpypor B.I.
MamHoctpoenue siaepHor TexHuku. Tom [V-25. B 2-x knurax. Kaura 2. —
M.: Mammnoctpoenue, 2005. — 944 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1.

Bononoaroroska: CnpaBounuk. / Ilog pen. A.T.H., JI€MCTBUTEIHLHOIO YJeHA
Axanemnn npomeinuieHHOM 3konornn C.E. benmkoBa. — M.: AxBa-Tepw,
2007. - 240 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:
[Iporpammuoe obecneuenne Windows.
HNHTEpHET-pecypChl BKIIOYAKOT:

l.

2.

N oW

Y4eOHO-MeTOIMUECKIE MaTeprajbl B JIEKTPOHHOM BHJIE, TIPEICTABIICHHBIC
Ha carite (http://lib.mami.ru/ebooks/ B paznene «bubmuorekay.

bubnuoteka TEIUIOAHEPTeTUKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/15)

. Kommanus Boaneie [IpoekTHbIE Pemrenus (BIIP).

(http://www.awatereng.ru/)

OtpacneBoii  xypHan  “ABromatumzaunusa u [T B sHepreTuke”.
(http://www.avite.ru/)

000 “YK ®3TPOM”. (http://www.fetrom.ru/)

I'pynma Best Water Technology (BWT). (http://www.bwt.ru/)

Kypuan “Bomooumnctka. BomomoaroroBka. BomocHaOxkenwue.” (vvv.id-
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https://e.lanbook.com/reader/journalArticle/155195/#journal_article_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_article_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_issue
https://e.lanbook.com/reader/journalArticle/119705/#journal_name
https://e.lanbook.com/reader/journalArticle/119705/#journal_name
https://e.lanbook.com/reader/journalArticle/119705/#journal_issue
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_issue
https://e.lanbook.com/reader/book/794/#authors
https://e.lanbook.com/reader/book/794/#book_name
https://e.lanbook.com/reader/book/794/#book_name
https://e.lanbook.com/reader/book/795/#authors
https://e.lanbook.com/reader/book/795/#book_name
http://www.awatereng.ru/
http://www.avite.ru/
http://www.fetrom.ru/
http://www.bwt.ru/

orion.ru)

8. XKypnan “OneprocoepexeHue u BOJIONO/ITOTOBKA.”’
(https://enivpress.jimdo.com)

9. XKypnan “Temnosnepreruka.” (http://www.tepen.ru)

10. Xypnan “Bogoounctka.” (panor.ru/magazines/vodoochistka.html)

11. Caiir 3A0 «HIIK Mennana-Guiabtp» (http://www.mediana-
filter.ru/energy vodopodgotovka.html),
(http://www.medfilter.ru/st jadan.html)

12. Cubupckas skonorudeckas kommnanus (http://www.sibecolog.ru/rabochiy-
proekt-vpu-dlya-tets/)

8.MarepuajibHO-TeXHHYECKOE O0ecledeHue TUCIIUIIMHBI

I. Mynerumeauiineie aynuropun AB 2415, ocHamieHHas OpPrTeXHUKON H
MyJbTUMenna cpeacTBamu (mpoektop, [1IK u ap.)

2. JlemoHCTpaImoHHBIE MaTepHaibl: (QHIBTPBI C MPOTOYHON MPOMBIBKOMH,

GbuUIbTpl ¢ O0OpaTHOM NPOMBIBKOM, KiamaHbl TIOHM)KCHUS JaBJICHUS,

YCTPONCTBA MPEIOTBPAIICHUS IPOTUBOTOKA, CTCH IbI-TIJIAKATHI

Maket cuctemsl XxumBoionoaAroToBku Ha TOL[ OAO "BTN"

4. Pa3mato4yHblid MaTepuall JJsl MPOBEACHUS PACUETOB IO 3aJJaHHOM METOIUKE
Ha MPaAKTUYECKUX 3aHATUAX

W

9. MeToan4ecKkue peKOMEHAALNHU JAJI5l CAMOCTOATEIbHON PadoThl CTYICHTOB

Paznen Bun camocrositensHO# paboThI dopma
JUCLIUTUIN TEKYIIETOo
HBI (TeMa) KOHTPOJIA

Cemectp 5
Tema 1-6 Pegepar 3amura
pedepara

Tema 1 CamocmosmenvHoe uzyuenue. VYcrHbIi onpoc

3nauenue BogonoaroroBku TOC. [TpuunHel nocTyIIeHUs
IIPUMECEHN B BOAY.

Tema 2 CamocmosmenvHoe uzyuenue. YceTHBIT onpoc
Koarymsmus kouionHbIx npumeceil Bojsl. CHUXKEHUE
LIEJIOYHOCTH U YMSITYEHHE BOJBI M3BECTKOBAHUEM.

Tewma 3 CamocmosamenvHoe uzyuenue. VYcrHbIi onpoc
VY CTpoiCcTBO OCBETIMTENS U IPUHIIMII €r0 paboThl Ha
HACBIMHBIX QUIBTPAX

Tewma 4 CamocmosamenvHoe uzydenue. VeIl onpoc
TexHonornueckue XapPaKTCPUCTHKU NOHUTHEB. Texnonorus
HMOHHOT0 0OMeHa.

Tema 5 Camocmosamenvroe uzyueHue. YcrHbIi onpoc
Bpen kucnopona u AMokcuaa yriiepoia, HaxoAUBIIUXCS B
Boze, st BITY.

Tema 6 CamocmosamenvHoe uzydenue. VYcrHbll onpoc
O06paboTKa BOJIBI 17151 TOJTYISHUS] HEMPUKUIIAIOIIECTO
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https://enivpress.jimdo.com/
http://www.tepen.ru/
http://www.mediana-filter.ru/energy_vodopodgotovka.html
http://www.mediana-filter.ru/energy_vodopodgotovka.html
http://www.medfilter.ru/st_jadan.html

nutama: oo6padotka Boabl pocdaramu,

KOMHJ’IGKCOO6paSYIOHH/IMI/I B€IICCTBAMU, aHTUHAKUIITMHAMH.

Tema 1-6

JlokiiaioB ¢ npe3eHTanuen

Onenka ymeHui
apryMEHTHPOBAT
b COOCTBEHHYIO

TOYKY 3peHUs

10. MeTozmquKne PEKOMEHIANUMN IJIA IIPpenoaaBaTe sl

Tema Buabt CpenctBa 00yueHuUs Mertoapl 00ydeHUs Dopmbl
3aHIT | Y4eOHBIX TEKYILEro
505 3aHATHI KOHTPOJIS
Tema | Jlekuuu | UreHue nekuuu ¢ WNudbopmannoHHast TEKIIUs. VYcrHblii onpoc
1 HCIIOJIb30BaHUEM Conepxxanue
JIEMOHCTPALMOHHBIX HEIIOCPEICTBEHHO
MaTepHualoB U nepeaaeTcs npenojgaBaTeaemM
MpE3EHTALUHH. B FOTOBOM BHJIE Yepe3
MOHOJIOT.
[TpoBenenue CB0OO1HBIN 00MEH Onenka
JIUCKYCCHH. MHEHUSIMHU CTENEHU
y4acTusi B
00CYXICHUU
Tema | IIpaktnu | Ilemarornueckuit Paspnenenne cryneH4eckon Brimonnenue
1 €CKoe pacckas, mokas, IPyIIIbI HA MOATPYIIIBI 110 PI'P, ycTHbIi
3aHIATUE | NIPEIbSIBICHUE BapuaHTaM. MeXrpynnoBou OIpoc
QIropuTMa peleHus | AUAJIOT.
3a/1a4, BINIOJHECHUS
METOJMK U Ap.
Tema | Jlekuuun | UteHue nekuuu ¢ Nudopmanimonnas gexuus. VYcTHbIii onpoc
2 HCIIOJIb30BAaHUEM Conepxxanue
JIEMOHCTPAIITMOHHBIX HEIOCPEICTBEHHO
MaTepHualoB U nepeaaeTcs npenojgaBaTeaemM
MpE3EHTALUHH. B TOTOBOM BHJIE Yepe3
MOHOJIOT.
[TpoBenenue CB0OO1HBIN 00MEH Onenka
JIACKYCCHUH. MHEHUSIMHU CTENEHU
y4acTusi B
00CYyKJIeHUU
Tema | IIpaktnu | Ilegarornueckuii Paznenenue cryneHueckon Brimonmaenne
2 €CKOe pacckas, Iokas, IPYIIBI HA HOATPYIIIEI 110 PI'P, ycTHbIH
3aHITHUE | NIPEIbSIBICHUE BapuaHTaM. MeXrpynnoBou OIpoc
aIropuTMa peleHus | AUaJorT.
3a/1a4, BHIMIOJTHEHUS
METOJUK U Jp.
Tema | Jlekuuun | UteHue nekuuu ¢ Nudopmanmonnas gexus. VYcTHbIi onpoc
3 UCIIOJIb30BaHUEM Conepxxanue
JIEMOHCTPAIIMOHHBIX HEIOCPEICTBEHHO
MaTepHuajoB U repenaeTcs NpenoaaBaresieM
MpE3EHTALUNH. B TOTOBOM BHJIE Yepe3

MOHOJIOT.

[IpoBenenne

CBoOOaHBII 00MEH

OreHka
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JIUCKYCCHH. MHEHUSIMHU CTENEHU
y4acTHs B
00CyKJIeHUU
Tema | Ilpaktnu | Ilegarornueckuii Paznenenue crynenuyeckon Brinonnenue
3 €CKOe pacckas, IoKas, YNl HA TOATPYIIIIEL 10 PI'P, ycTHBIM
3aHATUE | IPEIbSABICHUE BapuaHTaM. MexXrpynmnoBoi onpoc
aNropuTMa peleHus | AUaJor.
3a/1a4, BBIIIOJHEHUS
METOJIMK U JP.
Tema | Jleknuu | UteHue IeKUH C Nudopmanmonnas jgeKmus. YcrHblii onpoc
4 HCII0JIb30BaHUEM Conepxanue
JIEMOHCTPALIMOHHBIX HEIOCPEICTBEHHO
MaTepHuajioB U repeaeTcs NpenoaaBaresieM
MIPE3EHTALINNH. B TOTOBOM BHJIE Yepe3
MOHOJIOT.
Tema | Ilpaktuu | Ilegarornueckuii Paznenenue cryneHueckon Brinonnenue
4 €CKOe pacckas, IoKas, IPYIIIBI HA HOATPYIIIBI 110 PI'P, ycTHbIM
3aHATUE | IPEIbSABICHUE BapuaHTaM. MexXrpynmnoBoi onpoc
aIropuTMa peleHus | AUaJor.
3a/1a4, BBINOJHEHUS
METOJIMK U JP.
Tema | Jleknun | YUreHue JIEKIMH C NudopmanmonHas jJeKus. Y CTHBIN Onpoc
5 HCII0JIb30BaHUEM Copnepxanue
JIEMOHCTPALIMOHHBIX HEIOCPEICTBEHHO
MaTepHaJioB U nepenaeTcs NpenojaaBaresieM
MIPE3EHTALIUHH. B TOTOBOM BHJIE Yepe3
MOHOJIOT.
[IpoBenenue CB00OOIHBII 00MEH Ornenka
JIUCKYCCHH. MHEHUSIMHU CTENEHU
y4acTus B
00CYyXICHUHU
Tema | IIpaxktnu | Ilemarornueckuit Paszpnenenue crygeH4eCKOn Beinmonnenue
5 €CKOe pacckas, Iokas, TPYNIIbI HA TOATPYIIIIEI 110 PI'P, ycTHBIM
3aHATUE | IPEIbSBICHUE BapuaHTaM. MexXrpynmnoBoi onpoc
aNropuTMa peleHns | AUaJIorT.
3a/1a4, BBIMOJHEHUS
METOJIMK U JIP.
Tema | Jlekuuu | YreHue jaexkuuu ¢ WNudopmaninoHHas JeKuus. YeTHBIR onpoc
6 HCII0JIb30BaHUEM Copnepxanue
JIEMOHCTPALIMOHHBIX HEIMOCPEICTBEHHO
MaTepHaJioB U nepeaaeTcs npenojaaBaresieM
MIPE3EHTALINHH. B TOTOBOM BHJIE Yepe3
MOHOJIOT.
Tema | [Ipaktuu | Ilemarornueckuit Paznenenue cryneHuyeckon Brimonnenune
6 €CKOe pacckas, IokKas, rpYMIIbI HA TOATPYIIIIEL 10 PI'P, ycTHBIM
3aHITHE | TIPEIbSBICHUE BapuaHTaM. MeXrpynnoBou OIpoc
aNropuTMa peleHus | AUaJor.
3a/1a4, BBIMIOJTHEHUS
METOJMK U Ap.
Tema | Cemenap | Jlokmamos c OO011e10CTyITHBIN TOKIIA C OreHka
1-6 | ckoe [IpEe3eHTaluEH Y4acTHEM CIIyLIaTeJIeH B yMEHUI
3aHSITHE 00MeHE MHEHUSIMH. apryMEHTHPOB
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ITpoBoauTCs U1l BKIHOUEHHUS aTh
00yJaromuxcs B MpoIecc COOCTBEHHYIO
00CYyXJIeHUS M OPTaHU3alUd | TOYKY 3pEHMS
WHTEHCUBHOM 0OpaTHOU
cBs3u (CryaeHT-Aynuropusi).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC BO ¢ yuerom
PEKOMEH TAIU i [TpOOIT BO 1o HAIPaBIICHUIO MIOJITOTOBKH
13.03.01 «TemnnosHepreTrka U TEIJIOTEXHUKa» U Tpoduito « IHEeproodecrneyeHne
MIPEATPUATHID

ABTOD:

Homuent kadenpsl «[IpombllieHHas TEMI0IHEPTETUKA

K.T.H., JOLICHT A.B. Psa3anuena

[Iporpamma  oOcyxneHa Ha  3acemanud  kKadeapbl  «lIpomblnuieHHas
temnosHepretukay. [Iporokon ot 30 aBrycra 2021 r. Ne 1
CoracoBaHo:

3aBenyrommii kadeapoit «IIpoMbllieHHAs TETII0IHEPTETHKAY
K.T.H., IOLICHT JLLA. Maprouux

PykoBonutens OOII E.A. Uyraes
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[Tpunoxenue 1.

CTpykTypa u cojep:kaHue QUCHUIIMHBI «O00pPy10BaHUE M YCTAHOBKH BOJIONOATOTOBUTEIbHBIX CHCTEM»
no HanpapJaeHu1o noaAroroBku 13.03.01 «Temno3HepreTuka v TENJI0TEXHUKA

(0akanasp)
Paszpen Buasbl yueOHoii padoThI, Buael camocTosiTe IbHOM Dopmbl
= BKJIIOYAsI CAMOCTOSITETbHYIO padoThI arrecTanuu
g i paboTy CTY/IeHTOB, CTY/IEHTOB
n/n < % E H TPYJ0€MKOCTh B 4acax
S| =& |Ja|I/C | Ja6 | CPC | KCP | KII. | P | Pedepar | Ipes. | I 3
r c
P AOKJIL.
1.1 | OcHoBHbIEe oHATHA. U cnioIb30BaHNEe BOALI B 5 1 18 + +
TelI03HepreTuke. 3HaYCHNUE BOJAOTIOATOTOBKH
TETUIOBBIX AJIEKTpOCTaHIwi. TUNMHYHbIE cXeMBbI
o0paineHust BOAbI B KOTeJbHBIX 1 Ha TILI.
I[pumecu MPpUPOAHBIX U KOHTYPHBIX BO.
[TprauHb! 3arps3HeHUS BOJBI, IUPKYIUPYIOMICH B
TEIJIOPHEPTeTHYECKUX YCTaHOBKAX.
1.2 | Onpedenenue npouzsooumenvHocmu 5 + +
6000N0020MOBUMENbHOU YCIMAHOBKU
1.3 | CeMuHapcKkoe 3aHATHE C AOKJIaJaMu 5 2 +
1.4 | ObopynoBanue 1Jist IpeABapUTEIbHON 0YNCTKH 5 1 18 + + +
BOJBI. O0IIasi XapakTepucTUKA MeTOI0B
npenouncTku. OGopyroBaHue MpPeABAPUTENbLHOM
OYHCTKH C OCBETJIUTEISIMH M €r0 IKCITyaTaluus.
1.5 | Onpeoenenue mexnuko-3KOHOMUHECKUX 5 + +
nokazamesetl 6000N0020MOBUMENbHOU YCMAHOGKU.
1.6 | CemuHapcKoe 3aHSATHE C TOKIATaMHU 5 2 +
1.7 | ObopynoBanme 1Jist OCBeTJIeHUS] BOAbI METOJAMH 5 1 18 + + +
¢puabTpoBanus. Oo0mue nmonoxenns. Texnomorns
OCBeTJIEHHUsI BO/IbI HA HACBIMHBIX (PUILTPAX.
OuncTKa KOHICHCATOB AJIEKTPOMArHUTHBIMH
¢dbuIbTpamMu.
1.8 | Quavmposanvrvie ycmanosKu 5 + +
1.9 | CemuHapckoe 3aHSATHE C TOKIAgaMHU 5 2 +
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1.10

Oo6opynoBanue 1151 00padOTKH BOABI IO METOAY
HOHHOTr0 00MeHa. O01Me cBeleHUs 00 HOHUTAX U
3aKOHOMEPHOCTSIX HOHOOOMEHHBIX MPOIECCOB.
O0opyaoBaHue HOHUTHOM YacTu
BOJONOJATOTOBHTEIbHBIX YCTAHOBOK.

1.11

Pacuem uonummnuix ¢hunompos

1.12

CCMI/IHapCKOC 3aHATHC C JOKJIaJaMK

18

1.13

TexHoMO0rHYeCKHE CXeMbI HOHUTHBIX YCTAHOBOK.
Ikcmuayaranust GUILTPOB.

1.14

Pacuem nampuii-kamuorHoU ycmaHosxu

1.15

CCMI/IHapCKOC 3aHATHC C JOKJIadaMU

(9]

18

1.16

O6opynoBanue AJsi MeMOPAHHOW TEXHOJIOTUU
B01000padoTKH. Oo0mue M0JIOKEHU S
MeMOpaHHBIX MeTOo/10B OYHNCTKH BOJBI.
CpaBHeHue ¢ IPYTMMHU MeTO/IaMH BO1000Pa0OTKH.

1.17

Pacuem H-xamuonumnozo ¢unompa

1.18

CeMuHapcKoe 3aHATHE C JOKIaaMu

(V)]

18

1.19

Oo6opyaoBaHue VI OYUCTKU BOJBI OT
pacTBOpPEHHBIX ra3oB. O01IUe MOJI0KEHUsI
MpoLeccoB BbIeJeHNs Ira30B U3 BOAbl. YAaJleHus!
AHOKCH/IA YIJIePo/a B lekapOoHu3aTope.
YaaneHnus ra3oB U3 BOAbI B 1ea3paTopax.

1.20

Pacuem gpunvmposanvroii ycmanosku ¢
onpeoeeHHOU NPOU3800UMENILHOCTBIO.

1.21

CeMI/IHapCKOC 3aHATHC C JOKJIadaMK

18

1.22

Oo0opynoBaHue UIT MATHUTHBIX METOI0B
00paboTKM BoABI M 00PAd0TKA BOABI peareHTaMum.
O6paboTka BOIBI 151 MTOTYYEHHUS] HENPUKUTIAIOIIETO
nuiaMa: oopaboTka Bojbl pocharamu,
KOMILJIEKCOOOPAa3yIOIIMMH BEIIECTBAMU,
aHTHHAKUIIMHAMU. MarHuTHBIA MeTox 00padoTKkn
BO/IbL.

1.23

Pacuem nampuii-kamuonumnozo gunvmpa

1.24

CeMuHAPCKOE 3aHATHE C JOKJIAIaMH

18

15




1.25

DJIeKTPOMATHUTHBIE 1 MATHUTHBIE (PUILTPHI A
o0e3iKeJIe3UBAHNS BOAbI.

1.26

CCMI/IHapCKOC 3aHATHC C JOKJIaJaMu

1.27

0030pHOE CEMUHAPCKOE 3aHATHE.

18

d)OPMa ammecmauuu

Bcero yacoB 1o AUCIHUILIMHE
B IIECTOM CEMECTPE

10

162

Onun
pedepar
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[Tpunoxenue 2

MUMHHUCTEPCTBO HAYKHM U BBICILIETO OBPA30BAHIS POCCUMCKON OEJIEPALINU
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpasnenue noarorosku: 13.03.01 TermiosHepreTrka v TENJIOTEXHUKA
OII (mpoduip): «HeproodecrnevueHue npeanpUusITHiD
dopma o0ydeHus: 3a04Hast

Kadenpa: «IIpomMblieHHas: TEMI03HEPTETUKAY

®OH/I OLIEHOYHbLIX CPEJCTB
MO JNCHUTIJINHE

«O0opyaoBaHNMe U YCTAHOBKH BOJIONOATOTOBUTEIbHBIX CHCTEM))

[TacopT (hoHIa OIIEHOYHBIX CPECTB

[lepeuenb pacueTHO-TpapuIecCKUX padoT
Ilepedenp Tem AJisi AUCKYCCUH HA JICKIIUU
ITepedens Tem AJist pe3EHTALIMU

Ilepedenp Tem AJisi TPOMEKYTOUYHOM aTTECTALMU
[lepeuensb Tem miis pedepara

[Ipumeps! 3a1a4

Nowneswbh =

MockBa
2021
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1. ITacmopt ¢oHIa OLEHOYHBIX CPEICTB

Tabmuma 1
K IPWIOKEHHUIO 2

OﬁOpyIIOBaHI/Ie H YCTAHOBKH BOAONIOATOTOBUTC/IBHBIX CHCTCM

OI'OC BO 13.03.01 TemyioTexHUKA U TeNJI0IHEPTreTHKA

KOMIIETEHIIUHU Ilepeuyennb TexHoJiorust dopma Crenenu ypoBHeii
I/IHI[EKC ®OPMYJINPOBKA KOMIIOHEHTOB (l)OpMHpOBaHI/Iﬂ OICHOYHOI'0 0CBOCHUSA
cpencrsa KOMIIeTeH I Ui
OIIK-2 Croco0eH MPUMEHSTh MynbTUMEaUITHBIE ba3oBblii ypoBeHb:

COOTBETCTBYIOIIUI
(bu3uKO-MaTeMaTHYECKUN
amrmapar, METO/Ibl aHaJIN3a

U MOJIETIMPOBAHUA,

TEOPETUYECKOTO H

HKCHEPUMEHTAIBHOIO
HCCIIENOBaHUA IIPU
peleHnn
npoheccCuoHaNBHBIX 3aa4

3HATh: THIIOBbIC
METOMKH TSI
IIPOCKTUPOBAHUA
TEXHOJIOTUYECKOTO
o0opyIoBaHUs
YMeThb: IIPOBOJIUTH
pacyeTsl 1o
TUTIOBBIM
METOJIUKAaM,
MPOEKTHUPOBATh
TEXHOJIOTHIECKOE
obopyoBaHue
BJaA€Tb: TUIIOBBIMU
METOAMKAMH JIJIs1
IIPOCKTUPOBAHUA
TEXHOJIOTHYECKOTO
o0opymoBaHuUs

JICKIMH, JUCKYCCHS Ha
JIEKIMH, BBITIOJIHEHHUE
pacdeTHO-rpaduIecKux
pabot, obcyxaeHue u
3amuTa pedeparos 1mo
JUCLUIUIMHE, TOANOTOBKA,
MPECTABICHUE U
o0CyX/IeHUEe Mpe3eHTaU
Ha CEMHUHAPCKHUX
3aHATUSX,
OpraHu3aIus u
MIPOBE/ICHUE TEKYIIETo
KOHTPOJIA 3HAHUI
CTYIECHTOB, IPOBEICHNE
MacTep-KJIacCOB
9KCHEPTOB U
CTICTIHAIMCTOB TI0
METO/aM U Cpe/iCTBaM
W3MEPEHUIN U KOHTPOJIS
Ha Teppuropun TOIL

Huckyccus Ha
JICKIIHH,
BeInToHeHue PI'P,
3amuTa pedepara,
BBICTYIUICHHE Ha
CEMHHAPCKOM
3aHATUU C

IIPE3CHTALMEMN.

CIOCOOEH MTPOBOAUTD
pacyeTsl 10 TUIIOBBIM
METOIUKAM,
IIPOEKTHPOBATH
TEXHOJIOTMYECKOE
o0opyoBaHue B
CTaHJIapPTHBIX
IIPOU3BOJCTBEHHBIX
CUTYyaIHsIX
IToBBIICHHBIN YPOBEHB:
CHOCOOEH MPOBOAUTD
pacyeTsl 10 TUIIOBBIM
METOJIUKAM,
IIPOEKTHPOBATH
TEXHOJIOTUYECKOE
o0opynoBaHuE B
HECTaHAapTHBIX
IIPOU3BOJICTBEHHBIX
CUTYyaIHsX C UX
MOCJIEAYIOIUM aHAJIN30M
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Tunosblie KOHTPOJIbHBIC 3aIaHUHA WJIH HHBIC MAaTEPHAJIbI, HCOﬁXOHHMbIe AJIFd OICHKH 3HaHI/II7[, yMeHHﬁ, HABBIKOB U

(I/IJII/I) onbITa ICATC/IBHOCTH, XaPAKTCPU3IYIOLIINX 3TAIlbI (l)OpMI/IpOBaHl/Iﬂ KOMHeTeHHHﬁ B IIpouecce 0OCBOCHMUs

o0pa3oBaTe/IbHOM NPOrpaMMbl B pAMKaxX y4eOHOH JUCHUNIMHBI

Tabnuua 2
K IIPAJIOKEHUIO 2

2. llepeyeHb pacyeTHO-rpauuecKUX padoT Mo JMCUMILINHE

No HaunmenoBanue OOCHOYHOTI'O CPpCaACTBA KpaTKaSI XapaKTCPHUCTHKA HpeﬂCTaBHGHI/Ie OOCHOYHOTO CpCACTBA
/11 OIIEHOYHOTO CPEJICTBA B (hoH]I
1 | Onpenenenue nNponu3BOAUTEILHOCTH [TpakTrueckue paboOTHI Ha onny paboTy OTBOIUTCS OJJHO 3aHSITHE.
BOI[OHOHFOTOBHTCHBHOﬁ YCTaHOBKHU HaIrpaBJICHA Ha q)OpMI/IpOBaHI/IC CTYIICHTy npeajararoTCs BapuaHThbl 3a[[aHI/If/'I
2 | Onpeenenye TeXHIKO-3KOHOMUHEECKHX YMEHHI U HABBIKOB 110 pacyeTy JUISL PEIIeHUs 3aJIa4d I10 3apaHue
. . OCHOBHOT'O M BCIIOMOTaTEIbHOTO onpezeneHHo Mmeronuke. Pabora
MOKa3aTeJIe BOJIONOATOTOBUTEIILHON YCTAaHOBKHU
000pyAOBaHUS. OLICHUBAETCS MO LIKaje OT 2 10 5 6aos.
3 | GuibTPOBALHEIE YCTAHOBKH OcBoeHre KOMIIETEHIINI 3aBUCHUT OT
4 | Pacuer HaTpUii-KaTHOHHON YCTaHOBKU pesynbTaTa pelIeHus 3a1a4n: 5 6aios -
5 | Pacuer H-KaTHOHHTHOTO (HIBTPA KOMITETCHIIMHM CYUTAIOTCSI OCBOCHHBIMU Ha
IPOJABUHYTOM YpOBHE; 4 Oasia -
6 | Pacuer HOHMTHBIX QUIBTPOB KOMITIETEHIIUH CYATAIOTCS OCBOEHHBIMH Ha
7 | PacueT QpuibTpoBaIbHOM YCTAHOBKH C 0a30BOM ypoBHE; 3 Oaijia - KOMIETSHIINH
ONPEAEIIEHHON TPOU3BOAUTEIBHOCTHIO CYHTAIOTCA OCBOCHHBIMHA Ha
yAOBJIETBOPUTENLHOM YpPOBHE; 2 Oanna -
KOMITETCHIIMH CUUTAIOTCSI HE OCBOCHHBIMU.
Ta6muma 3
K MPUJIOKEHUIO 2
3. IlepedyeHb TeM AJIs1 AUCKYCCHH HA JIEKIMH 10 TUCHHUILINHE
No HaunmeHoBaHME OLIEHOYHOTO CPECTBA Kpatkas xapakrepucruka IIpencraBieHne OLIEHOYHOTO
n/m OIIEHOYHOT'O CPEJICTBA cpeacTBa B GoH
Hcnonb3oBanue BOABI B TEMIIOIHEPTETUKE Jluckyccus npeacTaBiIsieT co0oit Ha nuckyccuro otBoguTcst He O6onee 15
TIpHUMHE 3arPA3HERNS BOMBI CBOOOIHBIN OOMEH MHEHHUSIMHU. MUHYT. CTyZA€HTY NpeAsiaraeTcsi OJlHa U3
[TpoBoauTCS 7151 BKIIFOUCHHS TeM. JIJ1s OlleHKH pe3yJIbTaTOB
3 | IIpenBopuTenbHas OUUCTKA BOABI.
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4 | Cxembl noHOOOMEHHO# yactu BITY 00y4JaromuXcsl B mporecc 00CyKIeHUS U HCIMOJIB3YETCA IBYXYyPOBHEBAs LIKAJIA:
5 | Dkcruryatamus GuIBTPOB OpraHu3ali UHTEHCUBHOM 00paTHOM KOMITETEHIIMH OCBOCHBI M KOMIIETEHIIUU
ces3u (IIpenogaBarens-CtyaeHT u HE OCBOCHBI.
6 | CpaBHeHHE MEMOpPAHHBIX METOOB C APYTUMU C I C )
tynent-Ilpenonasarens u CTyaeHT
7 | I'a3bl B BOJIC Cryzenr). A Takke IS OLEHKH MX
YMEHHH apryMeHTHPOBaTh COOCTBEHHYIO
TOYKY 3pEHHUSI.
Taomuna 4
K MPUJIOKEHUIO 2
4. IlepeueHb TeM JIsl IPE3EHTALMHA 0 M CHUIINHE
No HaunmMenoBaHue O11eHOYHOTO CpPEACTBA Kpatkas [IpencraBnenue
n/m XapaKTEPUCTHUKA OLIEHOYHOTO
OIICHOYHOTO CPEJICTBA | CpPeACTBa B DOHJ
VYcraHoBKa NOAroToBKM nutareabHol Boabl Ha Lllatypcekoit [POC Joxnanos ¢ Ha noxnans! ¢
2 | Pexonctpykuus BITY na Pocrosckoit TOII-2 TIpeseHTallneH TIpeseHTAllMCH
- npescTaBisieT co0oi OTBOJUTCS HE OoJee
3 | BIIY nans maporra3oBoil asnekTpocTtanuuu r. HosiOpbscka (HMaJ'IO—I:IeHeLIKOFO AO) ~ | obmenoctynnyiit nokax | 15 munyT. CTyAeHTY
IEPBOE UCTIONIB30BAHNE MHTETPUPOBAHHBIX MEMOPAHHBIX TEXHOJIOTHH B OTEUECTBEHHOM | y9aCTHEM CIylaTeNell | MpejuiaraeTcs ojHa
OHEPTeTHKE B 0OMeHe MHEHHSIMH. u3 TeM. /{75 oleHkH
4 | Cucrema Bomonoarorosxku OAO «Msanosckue I1I'Y» TTpoBouTCS ISt pPe3yIIBTATOB
5 | BIIY HoBouepxkacckoit 'POC BKJIFOUEHUS UCIIOJIb3YETCS
6 BITY HepBOMaI‘/’ICKOI\/'I T3H_14 O6y‘IaIOIIII/IXC$I B IIponecc JABYXYPOBHCBasd
7 | BogomoarorosurenbHas ycranoska Ha Ctaspononbekoit TPOC 00CyK/IeH s 1 HIKaja.
OpTraHu3aIuu KOMTICTCHITHH
8 | BomonoarorosutensHas ycranoBka TOI-21 OAO «Mocauepro» HHTEHCHBHOf 06paTHOIi OCBOGHEI 1
9 | BogonoarorosurensHas ycranoBka Kaszanckon TOII-3 cBs3u (CTyneHT- KOMIIETCHIINY HE
10 | BogonmoarorosuTensHas ycTaHoBKa benroposckoii TOL] Aynuropus). A Taioxe OCBOCHBI.
11 | Bomonoaroroska mist banakosckoit ADC ﬂﬂz:;i{:}iﬁ;o};ﬁeiﬂn
12 | BogonoaroroButenbHas ycraHoBKa Pocrosckoit ADC COOCTBEHHYIO TOUKY
13 | PekoHcTpyKIUs cucTeMbl BoAonoaroToBku 3annckoit ' POC B Tarapcrane 3pCHUA
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14 | IlogrotoBka Boabl Ha siaepHOM craHuuu bpaiinsya (Mnunoiic, CILIA)
15 | Texnonoruueckas cxema BITY na TOLI-16 10 u nocie peKOHCTPYKIIUU
16 | Monepuuzanuu TtermmoBo cxembl BIIY  dmmana OAO «Bomxckas TI'K» wu
«YnpsaoBckas TOIl-1»
17 | Ycenemnbsim nipumep peanuzanuu MMT B cucteme BogonoarotoBku Ha [lyTuiioBckoi
TOI
Tabmuna 5
K IIPAJIOKEHUIO 2
5. Hepequb TEM IJIA HpOMeHCyTOqHOﬁ arrecraguu 1o JucCumilJinHe
No HanMeHnoBaHK€e OLIEHOYHOTO CPEICTBA Kpatkas [IpencraBnenue
n/m XapaKTEPUCTHUKA OLIEHOYHOTO
OIICHOYHOTO CPEJICTBA | cpeAcTBa B hOH/
1 | Yoanenue rpy0oANCIIEPCHBIX M KOJUIOMAHBIX IPUMECEH U3 MPUPOIHBIX BOJI. [IpoBeneHue 3auera Ha nanucanue
2 | IIpuHUMIHATLEHbIE TEXHOIOTUYECKHME CXEMBI KOAryJISIUOHHBIX YCTAaHOBOK. OTBOIIHTCI’_II 45
muHyT. Ha
3 | Ilpunimn paGoThl OCBETIUTEINS BOJIBI. HANHCAHIE
4 | [loBeneHune B3BELMIEHHOTO CJIOS B OCBETIIUTEINE. otBOIHTCS 45
5 | [IpuHiMnuanbHble TEXHOJOTHYECKHE CXEMbl YCTaHOBOK i 0OpabOTKH BOIBI MUHYT. CTyACHTY
METOIAMH OCAXKICHUSI. npeajaraercs 2
6 | [IneHouHoe M 0OBeMHOE GUIBTPOBAHHE, MEXAHU3M 3aJep>KaHusl TPyOOTUCTIEPCHBIX Borpoca (u3 41).
IIPUMECEH. Jl1st OLeHKHU
7 | PaboTa HaCBHIMHBIX U HAMBIBHBIX COPOIIMOHHBIX (DPUIBTPOB. pe3yabTaTOB
UCIIONb3YEeTCs
TpeGoBanusi, mpeabsBIsiEMbIE K GUIBTPYIOIIUM MaTepHaliaM Jisi GUIBTPOB HACKITHOTO
JIByXYpPOBHEBas
Y HaMBIBHOTO THIIA. aa:
9 | MoHooOMeHHBIE MaTepHabl, MPUMEHSIEMbIC Ha BOJIOTIOATOTOBUTEIBHBIX YCTAHOBKAX. :
KOMITETEHIIUH
10 | OcHOBHBIE 3aKOHOMEPHOCTH HOHHOTO OOMEHa. OCBOEHBI U
11 | Na-xaTuoHUpOBaHHE. KOMIIETCHIINY HE
12 | H-xatnonupoBaHue. OCBOCHE.
13 | IlpuHIIMTIHATIBHBIE CXEMbl HOHHUTHOTO OOECCOJMBAHMS BOJBI C OJHOW CTYIECHBIO

pazaenbHoro H-OH-nonnposanusi.
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14 | IlpuHIMIHaIbHBIE CXEMBl HOHUTHOTO 00E€CCOIMBAHMS BOJIbI C HECKOJIBKUMU CTYTICHSIMHU
pasaenbHoro H-OH-nonupoBanusi.
15 | IIpouecc coBmectHoro H-OH-nonupoBanus BoJbI.
16 | KoHCTpyKIMH COBPEMEHHBIX MPSIMOTOYHBIX (DUIBTPOB
17 | KoHCTpyKIMH COBPEMEHHBIX TPOTUBOTOUYHBIX (PHIIBTPOB
18 | KoHCTpyKIIMU COBPEMEHHBIX (PUIBTPOB CMELIAHHOTO ICUCTBUS C pereHepalell BHyTpU
¥ BHE istpiKOpITyca QUIbTpA.
19 | DkcrutyaTarss HOHUTHBIX QPUIBTPOB (YCTAHOBOK).
20 | OGnacTb NIPUMEHEHHS] TEPMHUUECKOTO 00ECCOTUBAHUS BOJIBI.
21 | Ilpunimun pabGoThl wucmapuTeneld. 3aBUCUMOCTb KadecTBa Mapa OT MPOAYBKH
UCIIAPUTENEH.
22 | Oco6eHHOCTH HOHHOTO 0OMEHA U IIPOIECCOB B HOHOOOMEHHBIX MEMOpaHax.
23 | IlpuHIMOMAJIbHBIE CXEMBI AIEKTPOIUATIU3HBIX allapaToB.
24 | qunanmuz. OGpatHsblil ocmoc. [Iporieccsl, mpoTeKaroue B yCTaHOBKaX.
25 | XapaKTepuCTUKH MeMOpaH.
26 | IIponecchl abcopOIyy U 1ecopOLIMU ra3oB.
27 | TexHonorus Aea’spaluuy BOAbL.
28 | TexHoaorus neKapOOHU3AIMH BOJIBI.
29 | XuMHUeCKHEe METOBI yIaJICHHsI U3 BOJIbI KOPPO3HOHHO-arPECCUBHBIX Fa30B.
30 | O6paboTKa BOABI ISl MOJYUESHHs] HEMPUKHUTIAIOIETO ITutama gocdaramu
31 | O6paboTKa BOJBI AJIs MOTYUYEHUS HEMPUKUTIAIOIIETO MIJJaMa KOMILIEKCOO0Pa3yoIuMU
BELIECTBAMHU
32 | O6paboTKa BOIBI 151 IOTYUCHHS HEMPHUKHUIIAIOIIETO 1IJIJaMa aHTHHAKUITHHAMH
33 | MarauTHbld MeTO 00PaOOTKH BOJIBI.
34 | DnekTpoMarHuTHbIE PUIBTPHI Il 00€3KETS3UBAHHS BOJIBI.
35 | MarautHable QUIBTPHI IS 00€3KeNIe3UBAHUS BOIBI.
36 | Bognoxumuueckue pexkumbl (BXP) TermnoreXxHrnueckux 00bheKTOB.
37 | [lytu nocTymieHus MpuMecei B IUKJIbI MAapOTypPOMHHOM YCTaHOBKH.
38 | [loBeneHue nmpumMeceli BOAHOIO TEIVIOHOCUTEINSI B TAPOBOJSIHOM TPAKTE.
39 | Hopmbl KadecTBa TEXHOJOTUYECKUX BOJ: J00aBOUHOM (00paboTaHHOM ) BOJBI, MPSIMON
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¥ 00paTHOM BOBI TEIIOCETH, KOTIOBOM BOJIBI U MAPa isiplTAPOBBIX KOTIIOB.

40 | XuMHYECKHI KOHTPOJIb paboyveil cpe/ibl TEXHOJIOTHYECKUX KOHTYPOB.
41 | Cucrema XHUMHKO-TEXHOJIOTHYECKOTO MOHUTOPUHIA JUISl  TEIJIOPHEPTreTUUYECKUX
00BEKTOB.
Tabnuua 6
K IPUJIOKEHUIO 2
6. Ilepeyennb TeM 1711 pedepara no JUCUMIIIIMHE
No HaumenoBanue OLOCHOYHOTI'O CpCaACTBA KpaTKaH HpeIICTaBJIGHHe
/11 XApaKTCPHUCTHKA OLCHOYHOTI'O
OIIEHOYHOTO cpencTBa B oHIT
CpeJCTBa
1 | CocraBneHue TPUHIMITHATBHBIX CXEM TEXHOJOTHYECKOro TpoIecca BOJOMOJATOTOBKM B | 3amuTa pedepara Kommnerenumn
KOTEJIbHBIX, IPU IPUMEHEHUU PA3IMYHBIX METOJ0B 00paOOTKH BOBI. OCBOEHBI €CJIH
2 | Pacuer mpon3BOAUTEILHOCTH BOJIOIOATOTOBUTEIILHON YCTAHOBKH. pedepar opopmieH
CocraBieHre UUKIOTpaMMbl pa0bOThl (UIBTPOB B 3aBUCUMOCTU OT PEXHMOB PaOOTHI %OOTBeTCTByIOmHM
TETJIOOHEPTETUHIECKOTO 000PYI0BAHUS obpasomM, B pedepate
MPEJICTaBICHO
4 | OnpeneneHue pacxoJ0OB BOABl Ha COOCTBEHHBIE HYXKIbl BOJOMOATOTOBUTEIHHOTO
TATOYH
000pya0BaHus, OMNpEJENIeHne TOJO0BOI0 pacxoja COJIM, C YyYETOM LMKJIOIpaMMBbl pabOThI HO6C aTOtHO
bHTETPOR oO1mupHoe
= paccMoTpeHue
5 | PekoHCTpYKIHMSI BCTPOCHHBIX W IOABAJIBHBIX TA30BBIX KOTEIBHBIX C YCTAaHOBKOH 5 D
. BBIOpaHHOU TEMBI
COBPEMEHHOT0 000PYI0BaHMsI U TIEPEBOIOM HX B aBTOMATHYECKHI pekuM padoThl "Ha 3amKe" p ’
U3JI0)KEHUE
6 | PekoHCTpYKIMS M YKPYITHEHHE MAaJIbIX YTOJBHBIX KOTEIHHBIX C TEPEBOJOM HMX Ha Oolee VaTeDHANA
KBaJIM(UIIMPOBAHHBIE BUIBI TOIUIHBA (Ta3: COKMKEHHBIM U MPUPOIHBIA U Ip.) nocneﬂOBeIl)Te e
JTEHOE U
7 | PazButne temnodukanuu Ha 0a3e NEPCHNEKTUBHBIX IMapOra3oBBIX, MAPOTYPOMHHBIX U A —— -
ra30reHePaTOPHBIX YCTAHOBOK p Py
= OLIMOOK, CTYJIEHT
8 | [lepeBoj mpu KOMILIEKCHOIM PEKOHCTPYKIIUU OOBEKTOB IIEHTPATHN30BAHHOTO TETLTIOCHA0KEHHS crocoben
Ha paldoTy MO HE3aBUCHUMOIl CXeMe, C OJHOBPEMEHHBIM pEIIeHHUEM MPOOIEMbI XOJIO0JHOTO
o CaMOCTOSITETTLHO
BOJIOCHA0KEHUS M aKKYMYJIUPOBAHUIO TOPSYEH BOBI
- M3IIOKUTH MaTepuai
9 | BHenpeHHe TPOTPECCUBHBIX TEXHOJOTHH TMPU TPAHCIIOPTHPOBKE TEIJIOHOCHTENS OT

HMCTOYHUKA K TOTPEOUTENI0 MyTeM HCIOJB30BaHUsI TPyO C BBHICOKOAI(D(PEKTUBHBIMU THIIAMH
W30JISIIMY, YCTAaHOBKOW CHJIb()OHHBIX KOMIICHCATOPOB, HAJNEKHOW BOJOCOEperaromiei

pedepara Ha
JOCTaTOYHO BBHICOKOM
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apMaTypbl, aBTOMaTU3UPOBAHHOM CUCTEMBI OOHAPYKEHUSI pa3repMeTH3aluu TEII0NPOBOIOB
U IPYTUX METOJ0B HEPA3PYILAIOIIEr0 KOHTPOJIS

10 | PexkoHCTpyKIMsI BHYTPEHHUX CHUCTEM OTOIUIEHUS U IOPSYETO BOJOCHAOKEHHS C IIHPOKUM
UCIOJIb30BAaHUEM  aBTOMATUYECKOTO  PEryJUpOBaHUS  PEKUMOB  TEIUIONOTpeOIeHUS,
BHE/IPEHHEM BBICOKOI()(DeKTUBHBIX OTOMUTEIbHBIX U CAHUTAPHO-TEXHUYECKUX MPUOOPOB

11 | OcHamenue npuOOpaMu ydeTa TEIJIOBOM JHEPruu, pPErylIupylomeld apMaTypod U
ABTOMATUKOW LIEHTPAJIbHBIX U HWHAUBUAYAIbHBIX TEIJIOBBIX IYHKTOB, a TaKXE OTIEJIbHBIX
noTpeoduTenei

12 | BHenpeHue aBTOMAaTU3UPOBAHHOW CUCTEMBI PETYJIMPOBAHMS M ONTUMHU3ALUU PEKUMOB
BBIPA0OTKH, pacnpeesieHus: U MOTpeOIeHHs TeIIOBON SHEPTUH

13 | BHenpenue cucteM aBTOMATHYECKOI'O YIPABICHUS YacCTOTHO-PErYJIMPYEMbIX IMPUBOJIHBIX
9JIEKTPOABUTATENeH HACOCHOTO U TATOMYyTheBOro obopynoBanus Ha TOLl, B KOTENbHBIX,
TEIUIOBBIX MYHKTaX U HACOCHBIX NEPEKAUYMBAIOLIUX CTAHIUAX

14 | O6pa3oBaHue 3alIUTHBIX IJICHOK Ha TIOBEPXHOCTH MeTalljla, H3MEHEHHE CBOMCTB
TEIJIOHOCUTEJIS], 3arPsi3HEHNE HACBIIIEHHOT 0 IIapa

15 | MonepHu3zalusi BOAONOATOTOBUTENBHOM YCTAHOBKM XHMHUYECKOTO Ii€Xa 3JEKTPOCTAaHIUU
Oe3pearecHTHBIMU METOaMHU

16 | PacueTr onTuMabHOTO pexuma paboTbl MEMOPAHHBIX 0OPaTHOOCMOTUYECKUX 3JIEMEHTOB

17 | CpaBHUTEIBHBIN DKOHOMUYECKUI aHAJIN3 BOAONIOATOTOBUTENBHBIX CXEM

18 | MonenupoBaHue peKUMOB PabOTHI DJIEKTPOANAIM3HON YCTAaHOBKHU

19 | IIporpaMMHBI€ IPOAYKTHI JUIsl pacyeTa XMMHKO-TEXHOJIOIMYECKHUX IPOLIECCOB

20 | PacueT onTUMaIBHOTO pexuMa paboThl MEMOPAHHBIX YIbTPadUIbTPALIMOHHBIX YJIEMEHTOB

21 | PacueT onTUMaJIbHOIO pe&KHUMa paboThl MEMOPAaHHBIX MUKPO(QUIBTPAIIMOHHBIX YJIEMEHTOB

22 | TexHOJOTHH CHUYKEHHUS CTOYHBIX BOJI HA OCHOBE DJIEKTPOMEMOPaHHBIX METO/IOB

23 | OnpeneneHne CTPYKTYphl HOTOKOB IMPHU CO3JIaHUU IKOJIOrH4Yecku 6e3onacHbix TOC

24 | CoBpeMeHHbIE METO/Ibl MOJITOTOBKH 100aBOYHOM BOJIbI

25 | IlopTraTuBHbBIE KOHTPOJIBHO-U3MEPUTENbHbIE IPUOOPHI AJIsl ONPEAEIIEHUS COTIECOAePKAHMUS

26 | IlopTaTuBHBIE KOHTPOJIBHO-U3MEPUTENbHbIE NPUOOPHI Ul ONpPEJeNeHUs] OCTaTOYHOIO

KHCJIOPOJIa B TUTATEILHON BOJIC M KOHJIEHCATE

YpOBHE.
KomnereHnum He
OCBOCHBI €CIIU
BBIIIIETIEPEUNCIICHHBIE
TpeOOBaHUs HE
BBIIOJIHSIOTCS.
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K IPUJIOKEHUIO 2

7. IlpuMepsl 32124 1JI NPAKTUYCCKHUX 3AHATUHI

3agaua 1: Onpenenuts npousBogutensHocts BITY mns KOC, paboraromei Ha

TBEPAOM TOIUIMBE, MOIIHOCTHIO 3100 MBT npu yaenbHOM pacxoje
napa 4 T/MBT nist 6JI0KOB CBEpXKPUTHUIECKOTO JaBICHUS.

Pemenue: I/ICXO,Z[}I N3 CYMMbBI IIOTCPb OTOIIUMTCIIBbHBIX T9H YCTaHAaBJIUBACTCA

OTtBeT:

pacuetHass npowusBoautenbHOCTh BIIY paBHas 3% cymmapHOi
HOMMHAJIBHOU MapONpOU3BOAUTEILHOCTU YCTAHOBICHHBIX KOTJIOB.
Opy =4-3100 - 0,03 =372 1/u.

QBHY =372 1/4.

Bagmaua 2: Omnpenenurs KOIMYECTBO KHCIOW BOIBI (., M’, BblmaBaecMoe H-

KaTUOHUTHBIM ~ QUIBTPOM 3a (UIBTPOIUKI, €CJIH KOJIUYECTBO
HMCXOJAHOM  BOJBI  XapaKTepU3yeTCs  CICAYIOIIUMU  JaHHBIMU:
KOHIIEHTpaIusi, Mr-skB/i, HaTpusi Cy,, Kanblus Cc, (YCIIOBHO CUUTaEM
BCIO JKECTKOCTh KaJbIIMEBOM, YTO B JIAHHOM CJly4ya€ MOKHO
nommyctutTh). Ounbtp auametpom 2,0 M C BBICOTOM CJIOS KaTHOHHWTA
2,5 M ipu 06pabOTKE BOJIBI CIIEAYIONIETO COCTaBa, MT-3KB/JI: ’KECTKOCTh
3,3; meaoyHocTh 2,0.

—)ﬂ-—-‘ = —
Puc. 1. [IpumepHas cxema /‘\ ~ L\

PACIONIOKEHHS] KATHOHOB B CIIOE
KaTUOHUTA. £ 77277
L 7 , Ca
y 23 /‘ . Mg 7
a — MOCIIE «TOJIOMHOM» pereHepanum, s el
0 — oTpaboTaBmIero. CaMg Na,H

a) "'—3'""5)

Pemenue. Crioit KaTHOHUTA MOKHO U300pa3UTh KaK Obl COCTOSIILIUM U3 JBYX CJIOEB

OTKyJa

(puc. 1): BepXHETr0 OCHOBHOI'O, UCTOIIIEHHOI'O KaJIbIIUEM U MarHUeM, 1
HIKHETO, COJIEPIKAIIETO B OCHOBHOM KAaTHMOHBI HAaTPUsS W BOAOPOJIA.
CHuKeHMEe KMCIOTHOCTH HACTYIIAaeT B MOMEHT BBITECHEHUSI HATPUS B
dbunpTpar. Takum 00pa3zoM, KOJUYECTBO MOJYYEHHOW KUCIIONW BOJIBI
ONPENEIISIETCS PABEHCTBOM

G X Cna + @ X Coqg = hyg X )4 X f X 0+ heg X ef* X f
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hya X ey® X f X o+ heg X eS* X f
e = CNa+CCa

riae hyg, hcq— BBICOTA CJIOSI KaTHOHUTA, HUCTOIIEHHOTO HaTpueM U (YCJIOBHO)
KaJIBIIUEM, M;

e{,v a ega— O0OMEHHAs EMKOCTh KAaTUOHHTA TI0 HATPUIO U KAJIBILHIO, T-DKB/M’;

f— mnomank ceyeHus GuIIbTpa, M%;

0 — 1o cinos hy,, uctomenHoro HatpueM (0,5-0,6).

1 3 YPaBHCHU BBIIIC MOXKHO IIOJTYYUTh:

N
hya X ep® X fXa  Cyqg

C
hCaXeanf CCa
NIn
Cna
hy, =———Xh,, =——Xh
Nae = CogXBxa” "¢ Bxg”
rac
_ Cna, _eéva. _
B_C ’ B_ Ca> hO_hNa+hCa
Ca €p

3aMeHUB hNa B 9TOM YPaBHCHHUHN BbIPAKCHUCM BBIIIC, a4 TAKKE IIOACTABUB

_Bx(B+1)xa_ef*xfxhy

— X
x B+pBXxo Cna + Ccq
Cyg*+ = 1,3; ega = 260 F_;:B 111 CyJILGOYTIIS
ega = 650 F_MB: 2 g KY-2

[ToncTaBuB ATH 3HaYEHUS B ypaBHEHUE, MOTYUUM: IS CYJIb(OyTIIs

_03x14 260x314x2,5

X = 3
qx 0.7 26 264 M
g KY-2
_ 1,4 x 0,5 o 650 x 3,14 X 2,5 600 3
w="73 46 - OUEM

[Ipu cxopoctu unbTpoBanus oOpadaTeiBacMoil Boabl 10 u 15 m/4 mex-
pereHepaluoHHbIA IEpUoa CyIb(OyrobHOr0 (PUIbTpa COCTABUT COOTBETCTBEHHO
8,4 u 5,6 4, npu ucnoas3oBanuu katruonuta KY-2 19,0 u 12,8 4. Takum o6pazom,
JUUIS1 BOBI JAHHOTO Ka4eCTBAa CKOPOCTh (DMIIbTPOBAHUS TIPH CYJIb(OyTIie 10mycTuMa
He 6onee 10 m/4, npu 3amene ero KY-2 ee MoxHO yBenn4uuTh 10 20 M/4.
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