ﬂ,OKyMeHT NOAMMCAH NPOCTON 3NEKTPOHHON NOANUCHIO

Mpopmaus 0 Bnagense: MUWHUCTEPCTBO HAYKH|M BBICIIEIO OFPA30OBAHHS POCCHUICKOM ®OEJEPALIMH
®WO: MakcmoB Anexceit bopucosuy

[lomkHocTs: aupekrop nenap SREERABRHOEEOGYABS FBEHHQE ABTOHOMHOE OBPASOBATEJIFHOE YUPEX(IEHUE BBICLIEIO OBPA3OBAHHS
flara noanucans: 23.09.2023 14:57:06 AT OCKOBCKHHE IMTOJUTEXHAYECKUA YHUBEPCUTET»

YHMKaNbHbIA NPOrpaMMHBIN KNHY:

8db180d1a3f02ac9e60521a5672742735c18b1d6 (MOCKOBCKUW ITOJIUTEX)

®akynpTeT ypOaHUCTUKH U TOPOACKOTO X035 CTBA

Jymun/

PABOYASA TPOTPAMMA JUCIIUAIIJINHBI

«O0opynoBaHue H YCTAHOBKH BOJAOMOATOTOBHTEIbHbIX CHCTEM))

Hamnpapnenue noAroToBku
13.03.01 Ten1o7HepreTHKa H TENJIOTEXHHKA

poduns
HHTennekTyajbHble TEMI0BbIE YHEPrOCHCTEMBI

KBanudukanus
bakanaBp

®dopma obyueHHS
OuHas H 3209Has

Mockgsa, 2023 r.



PazpaboTunk(u):

JIOIICHT, K.T.H., TOIICHT / A.B. Pasannesa /
1.0. ®amumus

CorJiacoBaHo:

3aBenyrounii kadenpoit «IIpomblnuienHas

TEIUIOPHEPreTUKay, K.T.H., JOLEHT / JILA. Mapromux /

N.0. damunus



W N =

Conep:xkanue

Lenu, 3a1a41 ¥ TIAHUPYEMBIE PE3YIIBTAThl O0YUCHHS MO JUCIIHATITIHHE. .....eevveereneeenreeneeneeense 4
MecTo AUCUMILTUHBL B CTPYKTYpE 00Pa30BATEIBHOMN MPOTPAMMBDBI .....covveeuvieiieenieenieeeeeenieeans 4
CTPYKTYpa U CONEPIKAHUE JUCIIUTIITIIHBL .......veeutieuteentiesueeenteesueeenseesstesseesaeeanseesnseenseesaseenseenans 5
3.1. Buabl y4eOHON PAOOTHI U TPYTOEMEKOCTD ....vvveeereeerereeassreeessseeansseesssseesssseesssseessseessssesesssens 5
3.2. TeMaTu4eCKUM MIIAH U3YUCHUS TUCITUTIIIHDBI ....eeeerrerreeeeserreeeasnreeeesnnseeesssneeesesssseeessnnsees 6
3.3, COHEPHKAHUE JTUCIIHTIIHHD «....eeruvveerureeennreeennseeennseeesnseeansseesnsseesnsseessseesnsseesnssesssseessseesssees 7
3.4. Temaruka ceMUHAPCKUX/TIPAKTUYCCKUX U JTAOOPATOPHBIX 3AHATHH ....eevvveenvreereanviennreenneen 7
3.5. Temaruka KypcOBBIX MPOEKTOB (KypcOBBIX padoT) Ommuoka! 3akiaaaka He onmpejesieHa.
Y4e0HO-METOAUYECKOE U NH(DOPMAITMOHHOE OOCCIICUCHHUE .......cevvveeereeereenreeereareenereenseennaaans 8
4.1. HopmatuBHbBIC JOKYMEHTBI K I'OCTBI....cccvvviiiiiiiiieeeiiiee et e e e e 8
4.2, OCHOBHAS JIETECPATYPA ceeeuuvvreeeeruerreeeasnrreeeesanseeesssssseesasssessessssseessssssssessssssesssssssseessssssnsessnns 8
4.3. JIOTIOTHUTEIIBHAS JIATEPATYPA «.eeruvveerurreerunreernreesurteesasteessseeessseesssseessseesnsseesssseesseeesseeennnes 8
4.4, DNEKTPOHHBIE OOPA3OBATEITBHBIC PECYPCBL ... eeureentierurieueerreenteeaseesseesseesseesnseesseesseeseeans 9
4.5. JIuneH3noHHOE U CBOOOJIHO PACHPOCTPAHSIEMOE MPOTPAMMHOE O0ECTICUCHHE .................. 9
4.6. CopemeHHbIe ITpodeccuoHaTbHBIC 0a3bl TaHHBIX U HH)OPMAIIOHHBIE CIIPABOYHEIC
CHICTEMDBI ...ttt eatte ettt et ettt et e s at e e bt eeb e e et e esat e eab e e e st e e ab e e sae e e s bt e ebeeeabeeebeeeabeenateembeesabeenbeenaneenbeenaee 9
MartepranbHO-TEXHUUECKOE OOCCTICUCHHE .......eveemveeneeteenieraeesseenteeseenseesesseesseensesseensessseseens 10
METOUUECKUE PEKOMEHIALIMH .....veeeererrreeeserreeeesausseeesasseeesesssssesssssssssesssssseessssssesesssssseesannes 10
6.1. Meroanyeckue peKOMEH AU ISl TIPETo1aBaTesl M0 OPraHU3aIui OOYUYCHHUS ........... 10
6.2. Meroanueckue yKazaHus Ui 00yYarOIIUXCs IO OCBOCHUIO JUCITUIUIUHBL ........ccuvenneenn. 11
DOH] OLICHOUHBIX CPEIICTB veeeuuvrreeesserreeeeserreeeasasseeeessssssessssssseesasssssssssssssseesssssseesesnssesssssssees 11
7.1. MeTtoabl KOHTPOJISI U OLICHUBAHUS PE3YIIBTATOB OOYUCHMSM ... ceueveeneeernreeeeeanreesieeeeeenaeenns 11
7.2. lllkana 1 KpUTEPHUH OLEHUBAHUS PE3YIBTATOB OOYUCHUS ... veeeueveeenereeanrreenrreenreeenseeennnes 12

7.3, OILCHOUHBIC CPEIICTBA .eeuuvveerurreernrreenurreenseeesseeessseeessseeessseeenssesassseesssssessssesssseesssseesssseesnnses 13



1. LHenu, 3a7a4u ¥ IVIAHUPYeMble pe3yJIbTaThl 00y4eHHs M0 IMCHUILIHHE

K OCHOBHBIM WeJAAM OCBOCHHUS JUCHMIUIMHBI «OOOpyIOBaHWE UM  YCTAHOBKH
BOJIOIIOITOTOBUTEIIBHBIX CUCTEM) CIIEyeT OTHECTH (hOPMHUPOBAHKME 3HAHUH O:
— COBPEMCHHOM 00Opy/oBaHHE OOpaOOTKHM BOJBI I Pa3IMYHBIX YCIOBHH pPabOTHI
TEIIOIHEPTETHIECKOr0 000pyI0BaHNS;
— METOJaxX COCTaBJCHHs OOINeH CXeMbl TEXHOJOTHYECKOro Ipollecca MpH MPUMEHECHUHU
Pa3IMYHBIX METOJIOB 00OPaOOTKH BOJIBI /IS KOTEIBHBIX U TETUIOBBIX AJIEKTPOCTAHIIUN ™
— COBPEMCHHBIX YCTAHOBKAaX OYMCTKH TEIJIOHOCHUTENS M OOCCIICUYCHUH ONTHMAJIbHOTO
BOJHO-xuMHUueckoro pexkuma Ha TOC u ADC.
K ocHOBHBIM 3agayamM OCBOCHHUS JUCHHUIUIMHBI «OOOpyIOBaHHME H  YCTAaHOBKH
BOJIOIIOITOTOBUTEIIBHBIX CUCTEMY CJIEyeT OTHECTH:
— 3HAKOMCTBO C TEXHOJIOTHYECKUM 000PYOBaHHEM IPH MOJATOTOBKE JT00ABOYHOM BOJIbI HA
TOC u ADC;
— 3HaKOMCTBO ¢ HH(popmamnueld 00 OpraHU3alid ONTUMAIbHBIX BOJHO-XHMHUYCCKHX
pexumoB Ha TOC u ADC;
— TMIOJIyYeHHE HaBBIKOB MPHHUMATh U OOOCHOBBIBATH KOHKPETHBIC TEXHHUYECKUE PEIICHUS
IpH  TOCICAYIONIEM TIPOCKTUPOBAHUM W OKCIUIyaTalldd yCTAHOBOK I10 OYHCTKE
J100aBOYHOM BOJIBI M 00ECIICYCHUIO ONTUMAIIBHOTO BOJIHO-XUMHYECKOTO peskuma Ha TOC
u ADC.

O6yquI/Ie 10 JUCHUIIIIMHEC «O60pyz[0BaHHe " YCTAHOBKH BOAOIIOATOTOBUTCIILHBIX CHUCTCM)
HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06yqa}omnxc51 (G (591474:0)11170,€ KOMIIETEHIIUI:

Koa u HauMeHoBaHHe KOMITETEHIIM I NHaukaTopbl J0CTHKEHUsT KOMIIeTeHITHH

HOIIK-3.2. [IpumensieT MaTeMaTUUECKU amnmapar
TeOpUH (PYHKIIMM HECKOJIBKUX EPEMEHHBIX,
Teopun (HPYHKIUN KOMIUIEKCHOTO IEPEMEHHOTO0,
TEOPHH PsI0B, TeOpHH I PepeHIInanbHbIX
YPaBHEHU;

MNOIIK-3.7. [leMOHCTpUpYET NOHUMAHHE
XUMHUYECKHX ITPOLECCOB.

OIIK-3. CriocoOeH npuMeHsITh
COOTBETCTBYIOLIHI (PU3UKO-MATEMaTHUECKHIA
amrmapar, MeTO/Ibl aHAJIN3a U MOACTHPOBAHHUS,
TEOPETUYECKOT0 M IKCIIEPUMEHTAIBLHOTO
UCCIIEIOBaHMS [TPH PEIICHUN
npodecCHOHATBHBIX 3aa4

2. MecTo IMCHUIUINHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl

JlucummirmHa OTHOCUTCS K 00s13aTeNbHOM yacT Oiioka b1.1.24.
«ObopynoBaHNE M YCTAHOBKU BOJOIMOATOTOBUTEIHHBIX CUCTEM) B3aMMOCBSI3aHA JIOTHYECKU
U COJIEpKATEIbHO-METOANYECKH CO CAEAYIOMMMH AUCHUIUITMHAMU U nipakThkamu OOIT:
B o6s3atenbhoit yactu (b1.1):
—  (DHU3HKO-XUMUYECKHE OCHOBBI BOAOIOATOTOBKH;
— T'mpgporazonuHamuka;
— Texuuueckas TepMOAMHAMUKA.
B oOs3arenbHoit wactm Moayne «be3omacHOCTh  KM3HEACSITEIIBHOCTA W BOCHHAs
MMOJITOTOBKAY:
— bezonacHoOCTb )XH3HEAEITETLHOCTH.
B  oOszarenpHoit wactu Monyne  «MaremaTH4eCKHE€ U €CTeCTBEHHO-HAyYHBIE
JHUCIHATUTHHED)
—  XuMus;
— O@wusmnka.
B wacrtu, popmupyemoit yuactHukamu odpazoBarenbHbix oTHoueHui (b1.2):




— DOHeprocOepekeHre B TEIJIOIHEPreTUKE U TEIUIOTEXHHKE;

— IlnanupoBaHue M OpraHU3aLUs SKCILTyaTallMK TEINIO3HEPreTUYECKUX YCTaHOBOK U
CHUCTEM,;

— OKcCIulyaTanus TeII0HEPreTHUECKUX YCTAHOBOK M CUCTEM.

3. CTpyKTypa M colep:KaHue JUCHUIIMHBI
OO6mast TPyJ0EMKOCTh TUCHUILIMHBI cocTaBisieT 4 3adeTHbix(e) emunmi(bl) (144 daca).
N3zyuaercs Ha 7 cemecTpe OuHOro OoOy4deHHs U Ha 9 cemecTpe 3a0yHOro obOydeHus. Popma
POMEXYTOUHOW aTTECTAIINU: IK3aMEH.

3.1 Buabl yueOHOiI1 padoThbl 1 TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne i/ Buja yueOHoii padboThl KoJsunyecTBo 4acos Cemectp 7
1 AyIUTOpPHBbIE 3aHATHS 72 72
B ToMm uncie:
1.1 Jlexknuu 36 36
1.2 CemMuHapCKUe/MPAKTUICCKUE 3aHATHS 36 36
1.3 JlaGopaTopHbIe 3aHATHS — —
2 CamocTosiTejibHas paboTa 72 72
B ToM uucne:
2.1 Pedepar 10 10
2.2 Jloknan ¢ nmpe3eHTanuei 22 22
2.3 CaMOCTOSITEIbHOE U3YUYCHUE 40 40
3 IIpomeskyTOUHAsI aTTecTALMS
3auet/mud.3a4eT/73K3aMeH IK3aMeH
Hroro 144 144

3.1.2. 3aounas ¢popma oOyueHus

Ne i/m Bup yueOHoil paboThl KonuyecTBo yacos Cemectp 9
1 AyIMTOpHBbIE 3aHATHS 20 20
B ToM uucre:
1.1 Jleknuu 8 8
1.2 | CemuHapcKue/IPaKTUUYECKHUE 3aHITH 12 12
1.3 | JJabopaTopHble 3aHATHS — —
2 CamocrosiTenbHas padoTa 124 124
B ToM uucre:
2.1 | Pedepar 10 10
2.2 | Jlokyian ¢ mpe3eHTanuen 24 24
2.3 CaMoCTOsATEIbHOE N3YUYCHHE 90 90
3 IIpoMeskyTOUHasI aTTeCTALUSA
3adet/nud.3auer/7K3amMeH IK3aMeH
Hroro 144 144




3.2 TemaTnyecKkuM IJIaH N3YYCHUSA NUCHHUIIINHDbI

3.2.1. Ounas popma oOydeHUs

TpynoeMKocTh, 4ac

AynutopHas pabora
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1 | Tema 1. OOuias XapakTepUCTUKA JUCLHMILUIMHBL | 28 | 6 10 12
2 | Tema 2. McniaputesibHbIE YCTAHOBKH 18 4 2 12
Tema 3. OGopynoBaHue Ajs IpeaBapUTEIbHON
3 by JUB TIpEABaP 28 | 8| 8 12
OYHUCTKHU BOJIbI
Tewma 4. O6opyaoBanue A 00pabOTKU BOJBI €
4 | MOMOIILIO HOHHOT'O 0OMEHA M MEMOPaHHBIX 24 8 4 12
TEXHOJIOTHI1
Tema 5. OGopynoBaHue Al OYUCTKU BOJBI OT
5 by A A 2 6| 4 12
PacTBOPEHHBIX T'a30B
Tema 6. OGopyaoBaHue AJisI MATHUTHBIX
6 | MeTO0B 0OPaOOTKH BOJBI U 0OPaOOTKH BOJIBI 24 | 4 8 12
peareHTamMu
Hroro | 144 | 36 36 72
3.2.2. 3aounas ¢hopma oOyueHus
TpyroeMkocTh, 4ac
AynuTopHasi pabora =
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1 | Tema 1. O6mas XxapakTepuCTUKA JUCUUILUIMHBL | 23 1 2 20
2 | Tema 2. VicnapuTesibHbIE YCTaHOBKHU 23 1 2 20
Tema 3. OGopynoBaHue AJs IpeaBapUTEIbHOM
3 Py e 23 | 1] 2 20
OYHUCTKHU BOJIBI
Tema 4. OGopynoBanue 17151 06pabOTKH BOABI
4 | c TIOMOIIbIO HOHHOTO OOMEHa U MEMOpPaHHBIX 26 | 2 2 22
TEXHOJIOTHI
Tema 5. OGopynoBaHue Al OYUCTKU BOJBI OT
5 PYAOBATIHE B OTUCTIH BOARLOT | e | 2 | 2 22
PacTBOPEHHBIX Ta30B
Tema 6. OGopynoBaHue A MATHUTHBIX
6 | MeTom0B 00pabOTKH BOJBI M OOPAOOTKH BOJIBI 23 1 2 20
peareHTamMu
Hroro | 144 | 8 12 124




3.3 Coaep:xxkanue TUCHUILIUHBI

Tema 1. O0mas xapakTepucTHKA TUCUUIIJIMHBI

OcHoBHble NOHATHS. VcII0/Ib30BaHKE BOJBI B TEIJIOPHEPTETUKE. 3HAUEHUE BOIONOATOTOBKU
TEIUIOBBIX 3JeKTpocTaHuil. TunuyHble cxembl oOpalieHus BOJbI B KOTeNbHbIX M Ha TOILI.
[Ipumecu NPUPOAHBIX W KOHTYPHBIX BOJ. llpnumHBI 3arps3HeHUs BOIbl, LUPKYJIUpPYIOLIEH B
TEIIOPHEPTETUYECKUX YCTAaHOBKAX.

Tema 2. UcnapuTtenbHble YCTAHOBKH

[Ipou3BOICTBO AMCTULIIATA B HCHAPUTEIBHBIX YCTAHOBKAX MIHOBEHHOTO BCKHITAHMS.
KauectBo aucTuiuigta ucnapurenbHOro odopynoBaHus. CXeMbl HCHAPUTEIBHBIX YCTAaHOBOK U
napornpeoopa3oBaTesIbHOr0 00opyAoBaHusA. Bomubiii pabouuit pexxum ucnapurteneid. CrocoOs
IIPEIOTBPALCHUS MTOSBICHUS HAKUIIN B UCTIAPUTENAX.

Tema 3. O0opynoBanue 1Jis1 NpPeABAPUTEIbLHON 0UYMCTKH BOJbI

Oo6mme nonoxxenus. [IpeaBaputensHas ouncTka Bojbl. OOIIas XapakTepUCTHKA METOJOB
npenounctku. O6opynoBaHUe MPEABAPUTEIHLHON OUUCTKHU C OCBETJIUTEISIMU M €0 3KCILTyaTallus.
OcBernenne BOABI Ha HACHIMHBIX (uiubTpaXx. OYHMCTKAa KOHAECHCATOB AJIEKTPOMArHUTHBIMHU
buapTpamu.

Tema 4. OOopynoBanue 1jisi 00padOTKH BOAbI € NMOMOIIbK) HMOHHOTO O0OMeHa M
MeMOPAHHBIX TEXHOJIOTH A

OOmme cBeaeHus 00 WOHMTAX W 3aKOHOMEPHOCTSAX HMOHOOOMEHHBIX IPOIECCOB.
O6opynoBaHHEe MOHMTHON YacTH BOJOMOJTOTOBUTENBHBIX YCTAHOBOK. TE€XHOIOTHYECKHE CXEMBbI
MOHUTHBIX YCTaHOBOK. OKcrutyaTanus ¢uibTpoB. OOLIME NOJOKEHUS MEMOpPaHHBIX METOJI0B
OUYMCTKU BOAbl. CpaBHEHHE C APYTUMHU METOJaMH BOJI0OOPaOOTKH.

Tema 5. OGopynoBaHue 111 OUMCTKH BOJAbI OT PACTBOPEHHBIX I'a30B

OOmue TMoNoXKEeHHUsT MPOLECCOB BBIACNEHUS Ta30B M3 BOJbL. TEXHOJOTUS YyJalleHus
JMOKCHIA yriepoaa B JeKkapOoHu3aTope. Y TaleHus Ta30B U3 BOJBI B IeadpaTopax.

Tema 6. O0opyaoBaHHe 1JIi MATHUTHBIX METO/I0B 00Pa00TKH BOAbI U 00Pa00TKH BOAbI
peareHTaMM

OOGopynoBaHue 51 MarHUTHBIOTO MeETOAAa OOpaOOTKHM BOJBL. DJIEKTPOMArHUTHBIE U
MarHuTHble QUIBTPHl JUId oOe3xkene3uBaHuss Bojbl. OOpaboTka BOABI AN MOJYyYEHUS
HEMPUKUIAIOIIEro nuiama: oopaboTka BoJbl GochaTaMu, KOMILIEKCOOOPa3yIOIUMH BEIIECTBAMH,
AHTUHAKUITMHAMH.

3.4 TemaTuka CeMMHAPCKHUX/TIPAKTHYECKHX U JTa00PATOPHBIX 3aHATHH

3.4.1. CeMuHapcKkue/pakTUYECKHE 3aHATUS

Ne Tembl
n/n CEMHUHAPCKUX/TIPAKTUYECKUX 3aHIATUN

1 [IpakTnueckoe 3ansatue Nel. [IpousBoaurensHocts BITY. Yacts 1

2 [TpakTuueckoe 3anarue Ne2. IIpousBoaurensHocth BITY. Yacts 2

3 [Tpaktrueckoe 3ansitue Ne3. OO6mias MeIT0YHOCTh U KECTKOCTh. YacTh 1

4 [TpakTuueckoe 3anatue Ne4. OOmias meI0YHOCTh U )KECTKOCTh. YacTp 2

5 [Tpaktrueckoe 3anstue NeS5. O061mias meaT0YHOCTh U KECTKOCTh. YacTh 3

6 [TpakTruyeckoe 3anstue Ne6. OO6pazoBaHHe HAKUIIHM U METOJIbI €€ YAaJeHHs

7 [Ipaxktrueckoe 3anstue Ne7. Pacuer cuctemsl koarymsinuu. Hacts |

8 [Tpaktuueckoe 3ansitue Ne8. Pacuer cuctemsl koaryssiiuu. Yactp 2

9 [TpakTuueckoe 3anatue Ne9. Pacuer ocBeTuTenbHbIX GuibTpoB. YacTs 1
10 | IIpaktuueckoe 3ansitue Nel(. Pacuer ocBeTuTenbHbIX GpuiabTpoB. YacTs 2
11 ITpaktuyeckoe 3anstue Nell. Pacuer Na-katuoHUTHOTO (pusibTpa. YacTs 1
12 | [Ipaktnueckoe 3ansitue Nel2. Pacuetr Na-katuonutHoro ¢punbtpa. Yactp 2




13 [TpakTuueckoe 3ansatue Nel3. Pacuér reoMmeTprueckux pasMepoB JieKapOOHU3aTOpa ¢
Hacagkou m3 xoier Pammura. Yacth 1

14 | [IpakTuaeckoe 3ansTue Nel4. Pacuér reoMeTpruecKkux pa3MepoB JIeKapOOHHU3aTOpa C
Hacagkou m3 xoier Pamura. Yacte 2

15 | IIpaktnueckoe 3anstue NelS. Vnanenue npumeceil u3 KotiaoBoi Boabl. Hacts 1

16 | IIpaktnueckoe 3anstue Nel6. ¥V nanenue npumeceil U3 KoTiaoBou Boapbl. Hacts 2

17 [IpakTnueckoe 3austue Nel7. Y nanenune npumeceid U3 KOTJI0BOM BoJibl. YacTh 3

18 [Tpaktuueckoe 3ansitue Nel8. Bogonoaroroska TOLI. Jloknan ¢ npe3eHTanuen

4. YueOHO-MeTOoAuYeCKoe U I/IH(l)OpMaHI’IOHHOQ o0ecreyeHue

4.1 HopmatuBHble 1okyMeHTHI 1 'OCTbI

1. TOCT 4.472-87 «Cucrema mnoka3areneil kadectBa mnpoxaykuuu. OOopynoBaHue
BOJIOTIOJITOTOBKH IS DHEPreTHYCCKUX KOTJIOB W KOTJOB IPOMBIIUICHHBIX MPEATPUITHIA.
HomeHnknarypa nokasarenen».

2. TOCT P 55682.12-2013 «Kotnbel BOAgoTpyOHBIE U KOTEIHHO-BCIIOMOTATEIBHOE
obopynoBanue. Yacte 12. TpeboBaHus K Ka4eCTBY MUTATEILHON U KOTEIHHOU BOJIBY.

3. TOCT P 59514-2021 «KayectBo BOabpl. CuCTeMBbl aBTOMAaTHYECKOTO KOHTPOJIS
3arps3HSIONINX BEIIECTBY.

4. CTO 70238424.27.100.013-2009. «BononoaroToBUTe/bHbIE YCTAHOBKM U BOJHO-
xumuueckuit pexxum TIOC».

5. CTO 70238424.27.100.027-2009 «BogonoaAroToBuTEIbHbIE YCTAHOBKM M BOJHO-
xumuueckuit pexxum TOC. Opranuzanus 3KCIUlyaTallud U TeXHUYeckoe oOciyxuBanue. Hopmsl u
TpeOOBAHU.

6. ©3 PO Ne 7-®3 ot 10.01.2002 r. «O06 oxpaHe OKpyk aroIlel cpesibi».

4.2  OcHoBHas JuTepatrypa

1. Buranmmuna, C.K. Bogonoaroroska: yueoHoe nocodue nist CI1O / C.K. 3uranmuna, A.A.
Kynunos. — Caparos: IlpodobpazoBanue, 2022. — 87 c. — ISBN 978-5-4488-1398-6. — Tekcr:
anexTponnbit // DBC PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/116255.

2. Kcenoonros, b.C. OcHOBBI BOZONOATOTOBKU U BOJ0OTBEAeHUS: yueOHoe nocodue / b.C.
Kcenodontos. — MockBa: UTHOPA-M, 2022. — 256 c. + Jlon. matepuansl [ DIEeKTPOHHBIN pecypc].
— (Cpennee mpodeccronanmbHoe obpazoBanue). — DOI 10.12737/1222066. — ISBN 978-5-16-
016819-7. — Tekct: anexrponnbiit. — URL: https://znanium.com/catalog/product/1222066.

3. BogonoaroroBka B 3HepreTuke [DIEKTPOHHBIN pecypc]: yueOHoe mocolue ajs By30B /
A.C. Konrsrnos, B.M. Jlaseirun, B.®. OukoB — M.: U3narenbckuii nom MOU, 2016. — 3arn. ¢ Tur.
JKpaHa.

4. XKypnan «Bonoounctka. Bononoaroroska. Bomocuabxkenune.» (https://vk.com/vvvpress).

4.3 JlomosHMTEIbHAS JJUTEPATypa

1. HukomaeBa JI.LA. BomomoaroTroBka Ha TEIUJIOBBIX JJIEKTPOCTAHIUSIX. MemOpaHHbBIE
texHonornu/ Yueonoe nmocodue / Yensounck: YD [1OUnk, 2015. — 128 c.

2. ®por b.H., IlepsoB A.I'. BomononroroBka. Yueb. mis By3oB: — M.: M3gartenbcTBO
Acconmanuy CTpOUTENBHBIX By30B, 2014. — 512 c.

3. Korenbnpie ycranoBku. T. IV-18 / FO.A. Pyauasirun, E.O. I'unbne, A.B. CynakoB u np.;
nox pex. }0.C. Bacunsesa, I'.I1. [TopmnaeBa. — M.: Mammnoctpoenue, 2009. — 400 c.


https://gostrf.com/normadata/1/4293807/4293807056.htm

4. A.H. Cepreena, C.II. Xapuenko. BHenpeHnne HOBBIX TEXHOJIOTHMH BOJOMOJAIOTOBKH Ha
TOC. BecTHHK HHHOBAIIMOHHOTO €Bpa3uiickoro yuusepcurera — 2014r. Nel.

5. BeprynoB A.H., ®ecenxko JIL.H. Ouuctka Boabsl p. JoH ¢ wucHojb30BaHUEM
OMOCOpOIIMOHHO-MEMOpaHHON ~ TeXHONOTUU. HayuyHbli mNOTEHLMAn pEruoHOB Ha  CIyxOy
moaepuuzanuu — 2013r. Ne3(6) Towm 1.

6. Hepesvko A.B., Kapaunkuit H.b., Uk B.A. Temiodusndeckne cBoWcTBa M CTPYKTypa
OTJIO)KEHUH Ha TOBEPXHOCTSX HArpeBa 3HEPreTUYECKOro oOopyaoBaHus. VI3BecTus BBICIIUX
y4eOHBIX 3aBe/ieHu 1 sHepreTnuecknx oobeauuennii CHI'. Duepreruka — 2007T. Nel.

7. AnamoB E.O., JlparynoB O.I'., Opnos B.B., AGarsu JL.II. MamunocTpoenue siaepHon
texuuku. Tom IV-25. B aByx kaurax. Kaura 1. — M.: Mammnoctpoenue, 2005. — 960 c.

8. Bomomoaroroska: CrnpaBounuk. / I[log pen. H.T.H., IHCTBUTEIBHOrO WieHa AKaJeMUU
npomebinuieHHo# skonorun C.E. bennkosa. — M.: AkBa-Tepwm, 2007. — 240 c.

9. Kypuan «3ueprocbepexxkenue u BomonoaroroBkay (https://ruvoda.com/content/zhurnal-
energosberezhenie-i-vodopodgotovka-ves- arhiv).

10. XKypnan «Tennosneprerukay (http://www.tepen.ru).

11. XKypuan «Bogoouncrka» (panor.ru/magazines/vodoochistka.html).

4.4 DjaexkTpoHHBIe 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATHI U aTTECTAUI BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTeMbl JUCTaHIMOHHOTO o0yueHus yHupepcuteta (CIO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadempoit AJIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB (D0P):
https://online.mospolytech.ru/course/view.php?id=10287.

Pa3paboranubsie DOP BKITIOYAIOT:

— 2 NPOMEXYTOYHBIX U | UTOTOBBII TECTHI;

— 18 mpakTH4eCKUX 3aHATHIA;,

— BUJEOMAaTepHallbl;

— 9 nexuuii;

— 30 tem 1 HanucaHus pedepara.

[Topsnox mpoBeneHus: paboT B AMCTaHUMOHHOM (hOopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHOH paboTe u/Win IEHTPOM Y4eOHO-METOANYECKON pabOThI.

Kaxnpiii  cTygeHT o0OecriedyeH MHIMBUIYAJbHBIM HEOTPAHUYEHHBIM  JIOCTYIIOM K

SJIEKTPOHHBIM OuOnMoTekam yHuBepcutera  (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchuika Ha SIEKTPOHHYIO OubIMOTEKY:!
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluneH3HOHHOe W  CBOOOAHO  pacHpoOCTpaHsieMoe MPOrpaMMHOe
odecreuenue

1. MoitOduc — poccuiickas KOMIaHUsA-pa3pabOTUUK Oe30MacHBIX O(UCHBIX PEIIeHUH i
oOLIeHHs 1 COBMECTHOM paboThl ¢ fokyMeHTaMu (AnbrepHatuBa MS Office) https://myoffice.ru/

4.6 CoBpemenHble npodeccHoHAIBbHBIE 0a3bl JaHHBIX M WH(OPMALHMOHHbIE
CIIPpaBOYHbBIE CHCTEMBI

Poccuiickas HarmonanbHast Oubamoreka http://www.nlr.ru

ObC «YHuBepcuterckas 6ubnuoreka onnaitn» https://biblioclub.ru/index.php
Hayunas snexktponnas 6ubnuoteka http://www.elibrary.ru

Poccuiickas rocyaapcTBennas oubnmoreka http://www.rsl.ru
O6pasosatenbHas mwiatdopma FOPAWT http://www.urait.ru

SNk W=


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_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_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
http://www.tepen.ru/
https://online.mospolytech.ru/course/view.php?id=10287
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
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6. «TexakcnepT» — CIpaBOYHAs CHCTEMa, MPEIOCTABISIONIAS HOPMATHBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPAaBOBYIO HH(pOpMaIHio https://TexakcnepT.cat/

7. HIT «ABOK» — mDOMOIIHMK  WHXEHEepa MO  OTOIUICHUIO,  BEHTUJISLHUU,
KOHAWIIMOHUPOBAHUIO  BO3JyXa,  TEIUIOCHAOKEHHI0 W CTPOUTENbHOM  Termnodusuke
https://www.abok.ru/

8. E-IOCBE — DOmnekrpoHHblii skonor. HesaBucumass wuHpoOpManus O POCCHUCKUX
OpraHu3aIusx, 0aza HOPMAaTUBHBIX JOKYMEHTOB " 3aKOHO/IaTeIbHBIX aKTOB
https://e-ecolog.ru/

5. MarepuajibHO-TEXHUYECKOE O0ecrevyeHune

JUia 1mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIHOJB3YIOTCA AyAUTOPUM, OCHAIllEHHBIE
KOMIIBIOTEpAaMH, WHTEPAKTUBHBIMU JIOCKaMH, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U 3KPaHAMU:
AB2404, AB2415 u ayautopun obmero ¢ouaa. s mpoBeaeHUss CEMHHAPCKUX U TaOOpaTOPHBIX
pabot ucnons3yores ayauropun: AB2406, AB1101 u aynutopun kopnyca YPBAH. TEXHOI'PAJ{
M HHOBalIMOHHO-00pa30BaTeIbHOM  KOoMIUIeKce  «TexHorpaa», KOTOpBIH  PACHONOXKEH Ha
tepputopuu B/IHX.

6. Meroauyeckne peKOMeHIANH

6.1 MeToanueckue peKOMEHJAIUM [JIsl TNpPeNnoAaBaTe/id MO OPraHU3aIUN
00y4eHus1

6.1.1 IlpemomaBarens OpraHu3yeTr MPENOJaBaHUE UCIMUIUIMHBI B COOTBETCTBUM C
TpeboBanusimMu «IlomoxxeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpoluecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (HiInaIax», yTBepKIEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHATHM NpenojaBarelb AOBOIUT 10 CBEIEHUS CTYJIEHTOB COJEp)KaHUE
paboueit nporpammsl aucuuranHb! (PTIT).

6.1.3 IIpenogaBaresib 0co6eHHO 0OpalaeT BHUMAaHKE CTY/IE€HTOB Ha!

— BHUJBI U (OPMBI NPOBEACHUS 3aHATUH MO TUCHMIUIMHE, BKIIOYAs MOPSJIOK MPOBEACHUS
3aHATHUH C TPUMEHEHHEM TEXHOJOTUN JTUCTAHIIMOHHOTO OOyYeHUsS M CHCTEMBI
nuctaHioHHoro ooyyenus ynusepcureta (CO Mockosckoro ITonutexa);

— BUJBI, COACPKAHUE M NOPANOK IPOBEIEHUS TEKYILIEro KOHTPOJI YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOYHBIX CPE/CTB;

— (¢opMy, coaepkaHHE U TMOPAJOK IPOBEJIEHUS MPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenogaBaTenb JOBOAUT A0 CBEIACHHS CTYAEHTOB IpadUK BBHIMOJIHEHHUS Y4EeOHBIX

pabort, npeaycmoTtpeHHbIx PIT/I.

6.1.5 IlpenogaBarens peKOMEHYET CTYI€HTaM OCHOBHYIO U JIOTIOJIHUTENbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBarensb NpeoCTaBIsET Mepel] MPOMEXYTOUHON aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIMCOK BOIIPOCOB JIJIsl IIOJATOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIGKLMOHHBIE M MPAKTHUECKUE (CEMHUHApPCKUE)
3aHATHS, COIVIACYIOT TEMAaTHYECKHUIl IJaH NMPaKTUYECKUX 3aHATUH, 4TOOBI MCIIOJIB30BATh EAUHYIO
cucreMy 0003Hau€HHH, TEpPMHUHOB, OCHOBHBIX MOHSATHIA JUCHUIUINHBL.

6.1.8 Ilpm mnoAroroBke K CEMHUHAPCKOMY 3aHSATHIO 10 MEPEYHI0 OObBSIBICHHBIX TEM
IPEenoJiaBaTeNl0 HeoOXO0JMMO YTOYHMTh IUIAH HMX HpoBeneHus, cormacHo PIIJI, mpomymats
(bOopMyIIMPOBKHU U CoOJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKIEHHE, O3HAKOMHUTHCS C
MIEPEYHEM BOIIPOCOB 10 TEME CEMHUHAPA.

B xone cemuHapa BO BCTYNMTEIHLHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAUMMOCTbh TEMBI
CEMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIeHUs, BpeMs Ha O0OCYXJEeHUE KaXKIOoro


https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
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yuebHoro Bompoca. Mcmonb30BaTh (pOHTANBHBIM ONPOC /AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYyAEHTaM, IPUCYTCTBYIOILUM HA 3aHATHH.

B 3aximouuTenbHON 4acTH CEMUHAPCKOTO 3aHSATHUSA CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIJICHUH KaXIOro CTyIEHTa W y4eOHOH TIpymnmbel B IeJOM. PacKpbITh MOJOXKUTEIbHbIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHUHAPCKOTO 3aHATH. OTBETUTh HA BONPOCHI CTYJICHTOB.
BeinaTh 3aaHus U1 CaMOCTOATENIbHOM PabOThI IO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

6.1.9 LlenecooOpa3Ho B X0€ 3aUTHl pedepaTos, 1aOOPaTOPHBIX pabOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOLIUM U ayJUTOPUHU JONOJHHUTEIbHBIE M YTOUYHSIOIIME BOIPOCHI C
EJIBI0 BBISICHEHUS UX MO3UIHHA MO CYIIECTBY 00CYXIaeMbIX IPoOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4eHus: yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimoxk mpoBeaeHHS pabOT B JUCTAHIIMOHHOM (opMmaTe yCTaHABIMBACTCS
OTJCNBHBIMU PACIOPSHKCHUSAMU TPOPEKTOpa MO yueOHOH paboTe W/WiIM LEHTpOM Yy4eOHO-
METOANYECKON PabOTHI.

6.2 Meroauueckue yKazaHusl 1Js 00y4aIOIIMXCsl M0 OCBOEHHIO TUCHUILTIMHBI

6.2.1 CtyneHty HEOOXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBIMOJHEHHS y4eOHBIX padoT,
npenycmorpeHnblx PIIJ[ ¢ yuérom TpeGoBaHUM JApyrux IUCHMIUIMH, HM3Y4YaeMbIX B TEKYyILEM
cemecTpe.

6.2.2 Ilpu npoBeneHNUU 3aHATHHA U NPOLEAYP TEKYLIEH M NMPOMEKYTOYHOW aTTECTALUU C
MCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMALMOHHONW 00pa30BaTeNIbHON cpeabl AMCTaHLIUOHHOIO
oOpaszoBanus ynusepcurera (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTaKTHON paboThI €
npenojaBaTesieM, Tak U BO BpPEMs CaMOCTOSITENIbHON pabOThl CTYAEHT JAOJDKEH OO0ECIeyuTh
TEXHUYECKYI0 BO3MOXXHOCTb JAMCTAHLMOHHOIO MOAKIIOYEHUS K CHCTEMaM JAMCTaHLMOHHOIO
oOyuenus. Ilpm OTCYTCTBUM TakOHM BO3MOXHOCTHM OOCYIAUTb CHUTYalUI0 C IIPErnoaaBaTeieM
JUCLUIUINHBI.

6.2.3 K npomexxyTouHOM arrecTaluy JAO0IMYCKaKTCs TOJIbKO O0y4Yaroliuecs, BbIIOIHUBIINE
BCE BH/JIbI yueOHO paboThl, MpeaycMOTpeHHbIe paboueil nporpammoit nuctuminas (PI1I).

7. ®OHJ OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHs

KonTpons ycmeBaeMocTM M KadecTBa IOJATOTOBKM IIPOBOJUTCS B COOTBETCTBUE C
TpeboBanusiMu «IlomokeHust 00 opraHuzaluu 00pa30BATENBHOrO Mpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTET

JUI KOHTpOJISI yCIIEBAEMOCTH M KaueCTBa OCBOCHMSI JUCLUIUIMHBI HACTOALLEH MPOrpaMMon
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:

—  KOHTpOJIb TEKYIIEH ycreBaeMOoCTH (TEKYLUil KOHTPOJIb);

—  IPOMEXYTOuHas aTTecTalusl.

B npornecce 0O0ydeHus: HCMONB3YIOTCS CIEAYIONINE OLIEHOUHBbIE (OPMBI CaAMOCTOSITEIbHOM
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCTallUii: BBINOJIHEHHE PacYeTHO-IpaMUeCKUX 3a/laHUil U UX 3alUTa; TECTHI; 3aluTa pedepara;
BBICTYIIJICHHE C JOKJIAZIOM M 9K3aMEH.
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7.2 1llkana u KpUTEpPHHU OLIEHUBAHMSA Pe3y/JIbTATOB 00y4YeHUSI

Iloka3atenem OLIEHUBaHMS KOMIIETEHIMM Ha pa3JIMYHbIX 3Tanax HX (GopMHUpOBaHUS
SBIISICTCA JOCTIDKEHUE OOYYAIOUMMHUCS IUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS IO JUCIMILIMHE
(MomyITHO).

[IIxaJbl oLileHUBaHUS PE3YIbTATOB IPOMEKYTOUHOM aTTECTAL[MM U UX OIIMCAHUE:

dopma NpoMeXyTOUHON aTTECTALUU: IK3AMEH.

[IpomexxyTounasi arrectauuss oOy4aromuxcs B ¢GopMe SK3aMeHa IMPOBOAUTCA IO
pe3yJbTaTaM BBIIIOJIHEHUS BCEX BUJOB yueOHOH paboThl, MPeayCMOTPEHHBIX YUEOHBIM IIAHOM IO
JAHHOW JUCHUIUIMHE (MOJYJI0), IPU STOM YUMUTHIBAIOTCA PE3YJIbTAaThl TEKYLIETO KOHTPOJIS
yCIIEBaeMOCTH B TeueHue cemecTpa. OLeHKa CTeNeH! JOCTHKEHHsI 00yUYaroIUMUCS TUIaHUPYEMbIX
pe3yJabTaTOB OOYyYEHHs MO AMCUUIUIMHE (MOJIYJIO) TMPOBOAMTCSA NpenojaBaTeieM, BeAyIIUM
3aHATHUS 10 JUCHMIUIMHE (MOAYNI0) METOAOM 3KCIEpTHOM omeHku. Ilo uroram mpomexyTouyHOH
aTTecTaldd 1O JUCHUIIMHE (MOJYJIO) BBICTABISAETCS OLEHKA «OTIMYHO», «XOPOIIOY,
«YAOBJIETBOPUTEIILHO» WJIM «HEYIOBIETBOPUTEIbHO». HeoO0XonuMbIM yCIIOBHEM NPOXOKICHUS
IPOMEKYTOYHOM aTTECTAINH SIBIISICTCS BBIIOJIHEHHE BCEX BHIIOB pabOT, MPEyCMOTPEHHBIX JTaHHOU
paboueil mporpammoi mno aucuuiuiiHe «OOOpyJOBaHME M YCTAaHOBKU BOJOINOATOTOBUTEIbHBIX
cucrem». Ha naty npoBeneHHsl IpOMEKYTOUHONW aTTECTAllUU CTYIEHTHI JOJKHBI BBIIOJIHUTH BCE
BUBI Y4eOHOU pabOThI, IPEAYCMOTPEHHBIE paboyeil mporpaMMoi o auciuiuinHe «O0opyaoBaHmue
U YCTaHOBKHM BOJONOJATrOTOBUTENBHBIX CHCTEM», @ MMEHHO BBIIOJIHHUTH DPacyeTHO-rpaduyeckue
paboTel — 18 paboT, 3ammTUTE pedepaT i BHICTYIUTH C JIOKJIAJIO0M B 7 CEMECTPE OYHOTO OOYUCHHS H
9 cemecTpe 3a04HOI0 OOYUYCHHUS.

[IIxana oneHuBaHud U1 DK3aMeHa:

IIIxana oneHUBaHUI Onucanue

OTnuuHO BrimonHeHs! Bce BUABI y9eOHOH paboThl, MPeayCMOTPEHHBIE YIeOHBIM
m1aHoM. CTyJIeHT [IE€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBHIKOB TMPUBEACHHBIM B TaONWIaX TIOKa3aTelield, OmNepupyeT
MPUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMHU, HaBBIKAMH, TPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON cioxHocTH. [lpm 3TOoM Moryt ObITh
JIOTIYIIICHbl HE3HAYUTENbHbIE OMMWOKM, HETOUHOCTH, 3aTPyAHECHUS TpU
AHAIIUTUYCCKUX OIl€panugax, MEPEeHOCC 3HAaHUU U YMCHI/Iﬁ Ha HOBBIC,
HECTaHJAPTHbIC CUTYAIUH.

Xopomio CTyneHT moOKa3blBa€T JOCTaTOYHBIM YPOBEHb TEOPETUYECKUX U
NPaKTUYECKUX 3HaHWM, CBOOOJHO oOmNEepUpyeT KaTeropHaJbHbIM
anmapaToM. YMeEeT aHaJIM3HpOBaTh NPAKTUYECKHE CUTyallMd, HO
JIOIYCKAaeT HEKOTOpble MOTpemHOCTH. OTBET MOCTPOEH JIOTUYHO,
MaTEpHaj U3J1aracTcsi IPaMoOTHO.

YnosnerBoputenbHo | CTyJEHT  MOKa3blBa€T  3HAHUE  OCHOBHOIO  JIEKIIMOHHOTO U
IIPAaKTHUYECKOr0 Marepuana. B oTBeTe He Bcerna MpUCyTCTBYET JIOTHKA
n3noxkeHusA. CTyIEeHT WCHBITBIBAECT 3aTPYJHEHHUS IPU NPUBEICHUU
IIPAKTHUYECKUX ITPUMEPOB.

HeynoBnerBoputensHo | He BoimonHeH oauH wid Oonee BUAOB  y4eOHOW  paboTHI,
MPEAYCMOTPEHHBIX YueOHBIM TIaHOM. CTYIeHT JIeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHWM, YMEHMI, HABBHIKOB NMPUBEJACHHBIM B
Ta0nMIaX TIoKa3aTesei, JOMyCKAalTCS 3HAYUTEIbHBIE  OUIMOKH,
MPOSIBISIETCS. OTCYTCTBHE 3HAaHUW, YMEHUH, HABBIKOB IO pAIy
MOKa3aTeNIe, CTYJEHT HWCIBITBIBACT 3HAYMTEIbHBIC 3aTPyIHECHHS TPHU
ONEPUPOBAHUM 3HAHUSMU M YMEHUAMH IPU HUX MEPEHOCE Ha HOBBIE
CUTYaINH.
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7.3  OuneHo4Hble CPeACTBA

B mpouecce 00ydeHHs] HCIOJB3YIOTCS OLICHOYHBIE (OPMBI CaMOCTOSITENbHON paboThI
CTY/ICHTOB, OLICHOYHBIE CPEJCTBAa TEKYILEr0o KOHTPOJs YCIEBAEMOCTH M IPOMEKYTOUHAs
aTTecTallus.

7.3.1. Texymuii KOHTPOJIb

OneHouyHblEe CpelicTBAa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAKOT TECTOBBIE 3aJaHMS,
JUIl KOHTPOJISI OCBOCHMs O0YYaroIMMHUCS Pa3/ieoB TUCLMILIMHBI, 3alIUTy pedepara, JOKIaabl ¢
npe3eHranusamu, curady PI'P u nuckycenu Ha nekuusx.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomMexyTouHas aTTecTanus IPOBOJUTCS Ha 7 ceMecTpe OYHOro o0ydeHus 1 Ha 9 cemecTpe
3a04HOr0 00y4eHus B (popMe sK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHIeTaM, OTBETHI MPEAOCTABIAIOTCS MUCEMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanneM. busetsr popMupyroTcs U3 BOIPOCOB NPEACTABICHHOTO HUYKE TIEPEUHSI.

PernameHT npoBeieHust 3k3aMeHa:

1. B Ounet BkI04YaeTcs 2 BOMpOca U3 pa3HbIX Pa3AesioB IUCIUTUIMHEIL.

2. IlepeueHp BONPOCOB COOTBETCTBYET TEMaM, HW3YYEHHbIM Ha JICKIIMOHHBIX,
CEMHUHAPCKUX/TIPAKTUYECKUX 3aHITUAX (PUIIAraeTcs).

3. Bpems Ha NOArOTOBKY NMMCBMEHHBIX OTBETOB — 710 45 MUH, YCTHOE cOoOecel0BaHUE — JI0
15 MunyT.

4. IlpoBeneHuwe arTecTanuu (9K3aMEHA) C UCIOJIB30BAHUEM CPEIICTB AJIEKTPOHHOTO
0o0y4eHHs ¥ JTUCTAHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJIOTHH BBIMOJIHIETCS B COOTBETCTBHH C
YTBEPKACHHBIM B yHHBepcuTeTe <«llopsiikoM TIpOBeACHHSI TPOMEXKYTOUYHOM aTTecTallud ¢
UCIIOJIb30BAHUEM CPEACTB DJIGKTPOHHOTO OOY4YeHHS U JAUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIT».

dopma, mperycMOTpEeHHas y4deOHBIM IUIaHOM — dK3aMeH. [IpoMexyTodHas arrecranus
MIPOBOJUTCS B CPOKH, YCTAHOBJICHHBIC YTBEP)KICHHBIM paclHCaHUEM 3a4€THO-3K3aMEHAIIMOHHOU
ceccur. Jlo nmaTel MpoOBEeNEHUS MPOMEKYTOUHOM aTTECTAlMU CTYJIEHT JOJKEH BBITIONHUTH BCE
pacueTHo-rpaduyeckue  paboOThl, TMPEAYCMOTPEHHBIE HACTOSIIEH paboueld  mporpammoit
mucturinHel. [lepeuens o0s3aTenbHBIX pabOT U (opMa OTYETHOCTH MO HHUM IIPEICTaBICHBI B
Tabnuue:

Bun pabotsl @PopMa OTYETHOCTH M TEKYLIETO KOHTPOJIA

PacuerHo-rpadguueckue OdopmnenHsle pacdeTHo-rpapuuecKue paboThl,
paloThl, yKa3aHHbIE B pa3jiene | IPeJyCMOTPEHHBIX paboyeil MporpaMMoM JAWCHUIUIMHBL C
3.4.1: OTMETKOW TpenoJiaBaTeNsl «3auyTe€HO», €CJIHM BBINOJIHEHBl U

0o OopMIIEHBI BCE paOOTHI.

CamocTosiTenbHast pabota. | OdopmneHHslii pedepar W HOpe3eHTaUMs IS JOKIAJa,
3amura pedepara U | IpeAyCMOTpEHHbIe paboueil mporpaMMoi JUCHMIIIMHBI C
BBICTYIUICHHE C JJOKJIAJJOM. OTMETKOH IpernojaBaTeNsi «3a4Te€HO», €CIH BBINOJIHEHEI,
0(OpMIICHBI M 3aLUIIEHBI.

Ecnn we BeIMoONHEH onuH wuiau Oosiee BUAOB Y4eOHOW paboThl, yKa3aHHBIX B TabmuIle,
MpernoaBaTelib MMEET TMPaBO BBICTABUTh HEYJOBJIETBOPUTEIBHYIO OIIGHKY TI0 HWTOTaM
MIPOMEKYTOUHON aTTECTAIUH.

7.3.3. Borpock! AJisi HOATOTOBKH K 9K3aMEHY:
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VY nanenue rpy00JUCTIEPCHBIX M KOJUTOUTHBIX TPUMECEH U3 MPUPOTHBIX BOJI.
[TpuHIMNMAIbHBIE TEXHOJIOTUYECKNE CXEMbI KOAryJISILIMOHHBIX YCTaHOBOK.
[Tpunin paboThl OCBETIUTENS BOIBI.
[ToBeneHue B3BELIEHHOTO €051 B OCBETJIUTEIIE.

5. IlpuHnunuambHble TEXHOJOTHYECKUE CXEMBl YCTAaHOBOK JUI OOpaOOTKM  BOJBI
METOAAMHU OCAXKICHMSL.

6. Ilnenounoe m oO0beMHOE (HUIBTPOBAHME, MEXAHU3M 3aJEPXKAHUA TPYyOOAUCHIEPCHBIX
MpUMeceH.

7. PaboTa HaCBITHBIX U HAMBIBHBIX COPOLIMOHHBIX (DHIIBTPOB.

8. TpebOoBaHus, mnpeabsBIseMble K (QWIBTPYIOIIUM MaTepuanaM Juist  (UIBTPOB
HACBIITHOTO U HAMBIBHOTO THUIIA.

9. HonooOMeHHbIe MaTepHalibl, IPUMEHSIEMbIE HAa BOJOIIOATOTOBUTEIBHBIX YCTAHOBKAX.

10. OcHOBHBIE 3aKOHOMEPHOCTH MOHHOTO OOMEHa.

11. Na-xaTMOHUpOBaHUE.

12. H-xatnoHupoOBaHUE.

13. IlpuHUUOMAIbHBIE CXEMbl HMOHUTHOIO OOECCONMBAHUSA BOJAbI C OJHOM CTYIEHbIO
pazaenbHoro H-OH-nonupoBanus.

14. IlpuHIMNMAIBHBIE CXEMbl HOHUTHOTO 00€CCOIMBAHUS BOJIbI C HECKOIBKUMM CTYIIECHSIMU
pazaenbHoro H-OH-nonupoBanus.

15. Ilpouecc comectHoro H-OH-nonnpoBanus Bobl.

16. KoHCTpYKIIMM COBPEMEHHBIX NPSMOTOUYHBIX (PUIBTPOB

17. KoHCTpYKIHU COBPEMEHHBIX MPOTUBOTOUHBIX (PUIBTPOB

18. KoHCTpyKIIMM COBpEMEHHBIX (PMIIBTPOB CMEUIAHHOTO JEHCTBUS C pereHepalueii BHyTpu
1 BHE istpKOpITyca (GHIbTpA.

19. Okcnnyaranus HOHUTHBIX GUIBTPOB (YCTAHOBOK).

20. OGnacTh NPUMEHEHUS TEPMUYECKOTO 00ECCOIMBAHUS BOIBI.

21. Ilpunuun paOoTel uUcnaputTeneil. 3aBUCUMOCTh KauecTBa Iapa OT HPOAYBKH
vcrapuTeei.

22. OcobeHHOCTH MOHHOTO OOMEHA U MPOLIeCCOB B MOHOOOMEHHBIX MEMOpaHax.

23. llpuHOMNUANIbHBIE CXEMBI AJIEKTPOAUAIN3HBIX allllapaToB.

24. HNuamu3. O6patubiii ocmoc. [Iporieccsl, mpoTekaroiire B yCTaHOBKAX.

25. XapakTepuCTUKHU MeMOpaH.

26. Ilporeccsl abcopOIuu U AECOPOITUH Ta30B.

27. TexHOJOTHS I€a’dpaluu BOAbIL.

28. TexHomorus aexapOOHU3AIUU BOJIBI.

29. Xumuueckne MeTOJIbl yAAJIEHUS U3 BOJBI KOPPO3HOHHO-arPECCUBHBIX T'a30B.

30. O6paboTKa BOJBI /7151 TOJIYYSHHST HEMTPUKHUITIAIONIETo niama dpocharamu

31. O6paboTka BOABI /Ul MOIYUYEHUsI HEMPUKHIIAIOLIETO IIJJaMa KOMILIEKCO00pa3y oMU
BEIIECTBAMHU

32. O6paboTKa BOJBI AJIS MOITyYEHUS] HEMTPUKUITIAIOILIETO 1IJTaMa aH THHAKUITMHAMU

33. MarauTHslii MeTo; 00pabOTKHU BOJBI.

34. DnexTpoMarHUTHbIE (GUIBTPHI s 00€3KeNe3UBaHUS BOIBI.

35. MaruuTHble QUIBTPHI 1J1s1 00e3KeTe3NBAHUS BOJIBI.

36. Bonnoxumunueckue pexumsl (BXP) Tennorexauuecknx o0beKTOB.

37. Ilytu nocTyruieHus mpuMecel B IIMKJIbI TapOTYpPOMHHON YCTaHOBKH.

38. IloBeneHue npumeceil BOAHOTO TEINIOHOCUTEIS B TAPOBOASHOM TPAKTE.

39. Hopmbl kadecTBa TEXHOJOTHUECKUX BOA: 100aBOYHOU (00pabOTaHHOI) BOABI, MPSIMOM
1 00paTHOH BOJIbI TEIUIOCETH, KOTIOBOM BOJIbI U Mapa MapoBbIX KOTJIOB.

40. XuMu4eckuil KOHTPOJIb paboueil cpesibl TEXHOIOTHYECKUX KOHTYPOB.

41. Cucrema XUMHUKO-TEXHOJOTMYECKOTO MOHHMTOPHMHTa ISl  TEMJIOdHEPreTHYEeCKUX
00BEKTOB.

=



15



	1. Цели, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1 Виды учебной работы и трудоемкость
	3.2 Тематический план изучения дисциплины
	3.3 Содержание дисциплины
	3.4 Тематика семинарских/практических и лабораторных занятий

	4. Учебно-методическое и информационное обеспечение
	4.1 Нормативные документы и ГОСТы
	4.2 Основная литература
	4.3 Дополнительная литература
	4.4 Электронные образовательные ресурсы
	4.5 Лицензионное и свободно распространяемое программное обеспечение
	4.6 Современные профессиональные базы данных и информационные справочные системы

	5. Материально-техническое обеспечение
	6. Методические рекомендации
	6.1 Методические рекомендации для преподавателя по организации обучения
	6.2 Методические указания для обучающихся по освоению дисциплины

	7. Фонд оценочных средств
	7.1 Методы контроля и оценивания результатов обучения
	7.2 Шкала и критерии оценивания результатов обучения
	7.3 Оценочные средства


