[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Makcumos AnekceAPIIIC TEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCUNCKOMN
,U,Oﬂ)KHOCTbZ OMPEKTOP fenapTaMeHTa MNo 06paBOBaT6ﬂbH0l7I NONUTUKE

[lata nognucanms: 24.05.2024 14:25:11 OEJIEPALIMN

YHUKanbHbI MPOrpaMMHbIA KIHOY:

8418001370290 R EAEBAJIBHQE, I OCY JIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE

YYPEXAEHUWE BBICIIETI'O ObPA3OBAHUWA

«MOCKOBCKHWM NMOJIUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

@akynbTeT ypOaHHUCTUKU M TOPOJCKOTO XO3HCTBA

- YTBEPXJIEHO
Jekan (D’a(yJILTeTa ypOaHUCTUKH U

0@/ rOpOJICKOTO X035HCTBa
K.A. Jlymuu

15 ¢espans 2024 roga

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

OCHOBBI BOJOCHA0KEHU S ¥ BOJXOOTBEICHUS

Hamnpasienue moaroToBku
08.03.01 CTpouTeaLCTBO

ITpoduib
YpOaHUCTHKA U CTPOUTEIbCTBO

Kanuduxarus
bakanasp

®opmbl 00ydeHust
O4Ho-3204Has

Mocksa, 2024 r.



Pazpaborunk(u): -

JIOLIeHT., K.T.H.
p / A.H. 3aiines

N.0. ®amunus

CoriacoBaHo:

3aBenyrommii kKadeapoin
«IIpoMBIIITIEHHOE U TPAKIAHCKOE B
CTPOUTEIBCTBOY, K.T.H., IOLICHT ,..{@"_,:-ile;}//' /| WN.C.Ilynses

N.0. damunus



wnN e

Conep:xanue

[enwn, 3a1aun ¥ TUIAHUPYEMBIE PE3YIIBTATHI O0YUCHUS IO JUCIIUATIIIHE. ... veevveeeveeneeesireeseennss 4
MecTo AUCUMILTUHBL B CTPYKTYpPE 00PA30BATEIBEHOM MPOTPAMMBI .....cvvveieeesreesiresreesineeseeenes 5
CTpYKTYpa U COJICPIKAHUE JUCIIUIIITIHBL . ...c..vveeveenteesseeesieessseesesssseesneessneessesssneesseesneesnnesnseesns 5
3.1. Buabl y4eOHOU PAOOTHI Ml TPYIOCMEKOCTD ..vvvvvreisrreessreeessreessssesssssesssssesssssesssssessssnesssssessnsees 5
3.2. TemarndecKuil TUIaH U3YUCHUS JTACTIHTITHHBI ....vvvieisvieessreesssseessssesssssesssssesssssesssssessssnesssnes 6
3.3, COHCPHKAHME TUCTIUTIIIHIHBL .....evveenseeureantessseeassesssseansesssssasesssseansessssssssessssesnsesssneansessnnesnnes 7
3.4. Temaruka CeMHHAPCKUX/TIPAKTHYECKUX M JTAOOPATOPHBIX 3AHATHH .....vovvvenviririiierinieennes 7
3.5. Tematuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) .....viiveiiiiiriiireiiiiisieesieessesiee e nieas 8
Y4e0HO-METOAUYECKOE U MHOOPMAITMOHHOE OOCCIICTCHUC ... veeveerereanveesieeeseeesieeaseesineeseeenes 9
4.1. HopmatuBHBIC JOKYMEHTBI U I'OCTBI......ciiiiiiiiiiiciiiec e 9
4.2, OCHOBHAS JTUTEPATYPA ....vvervianriiereressrisseesseessessesabesssessassbeessssssssbesasssnessessbsassssssssressnessnesreas 9
4.3. JIOTIOMHUTEIBHAS TUTEPATYPRA «..vveerveeureanreessneaseessreaseesseeasseessseanseessesasesssnesssesssneansessnesnnes 9
4.4. DNEKTPOHHBIE OOPAZOBATEIIBHBIC PECYPCBI. . eeeuveeiriarreesireaseessreasseessseasseessreasseesseeassessnesnes 9
4.5, JIuieH3uoHHOE U CBOOOIHO PACIIPOCTPAHIEMOE POTPAMMHOE O0CCIICUCHHUE ........oc.ve... 9
4.6. CoBpemeHHbIE IpodeccroHaTbHbIE 0a3bl JaHHBIX U HH()OPMAIIHOHHBIE CIIPABOYHEIE
(627 (o LY 1 (TP TP R TPOPRPPPRTPI 9
MatepHambHO-TEXHUUECKOE OOCCTICUCHHIE . ... evveuveerreesresseesseessesseesseassesseesseesesssesseessessnessens 10
METOTUICCKUEC PEKOMEHTALIHM ....veevvvesveeereasseesseeessesssseesesssseessessssesssessnsessssssnsessssesnsessseesnes 10
6.1. Meroanueckue peKOMEH AU AJIsl IPETo1aBaTeNsl [0 OPraHU3aMd OOYUCHHUS ........... 10
6.2. Meroaunueckue ykazaHus i1 00y4aromuXCsl 0 OCBOCHUIO JUCIUILTUHBI .......cevvenneene. 12
DOH/T OIIEHOTHBIX CPECIICTB «.vvvtestvtessresesssesssssesssssesssssesssssesssssesssssesssssesssssessnssesssssessnssessnsseennes 12
7.1. MeToapl KOHTPOJISI U OLCHUBAHUS PE3YIIBTATOB OOYUCHHUS .....vvivvvenriiieiiieiisiiesieesre s 12
7.2. lllkanma v KPUTEPHH OLICHUBAHHS PE3YITBTATOB OOYICHMM ..c.ve.vviveenreeresiiereeneesieennesnnenneas 12

7.3, OTICHOUHBIC CPEIICTBA -.veuvveerveesreesessnseessesssseessesassesssssansesssessnsessssessessssesnsesssssansesssesanseses 14



1. Henn, 3a1aun ¥ MJIAHUPYeMble pe3yJbTaThl 00y4eHusl N0 JUCHHUILJIMHE

«OCHOBBI BOJJOCHA0KEHUSI U BOJAOOTBEICHUS - CIICIIUAIbHAS JUCIUILINHA, KOTOpas BXOJIUT B
o0IIyl0 mporpaMMmy ypOBHEBOW MOATOTOBKM OakamaBpoB mo HampasineHuto 08.03.01
«CTpOUTENBCTBO

Jucnunnmna «OCHOBBI BOAOCHA0KEHUS U BOJIOOTBEICHUS» pacCMaTpUBAET O0IIKE IPUHIUIIBI
BOJIOCHAOKEHUSI U BOJOOTBENIEHUs, Oazupyrommecs Ha (yHIaMEHTAIbHBIX 3HAHUSAX THAPABIHKY;
JaeT oomenpoeccHoHaTbHBIC U CTICIIMATBHBIC 3HAHUS METOJIOB pacueTa v MPOSKTUPOBAHUS CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEICHHUSI.

Heapr aucuumiamnabl — OOydyeHHe CTYJEHTOB OCHOBHBIM MMpO(eccHOHAIbHBIM HaBbIKaM B
00JacTu MPOEKTUPOBAHUS, MOHTaXa M KCIUIyaTallud CHCTEM BOAOCHAOKEHUS U BOAOOTBEACHUSA
BHOBB CTPOSIITUXCS M PEKOHCTPYUPYEMBIX 00bEKTOB IPOMBIIINIEHHOTO U IPaXXTaHCKOT'O Ha3HAYCHUS.

— K ocHoOBHBIM 3amauyaM OCBOCHUS JUCHUIUIUHBI «(OCHOBBI BOJOCHAOKeHMS W
BO/JI0OTBEIEHUS» CIICAYET OTHECTH:

- OBJIaJICHUE OCHOBHBIMHM MPUHIMUIIAMHU U TPaBWIAMU MPOCKTHUPOBAHUS, HKCILUTyaTallMH
CUCTEM BOJIOCHAOXKEHUS W BOJOOTBEACHMSI BBICOTHBIX W OOJBLICTPOJICTHBIX 3/aHUN, a TaKkKe
OCHOBaMH UX pacuerTa;

— 03HAKOMJICHUE C TPEOOBAHUSIMH HCIOIH30BAHMS HOBEHIIIUX CTPOUTEIHHBIX MaTepUaIOB
u 00opynoBaHus, pabOTOM COOPYKEHUM CHCTEM BOJOCHAOXKEHHUS U BOJOOTBEICHUS TOJOB,
MIEPCIIEKTHBHBIM Pa3BUTUEM IKOJOTHICCKH 3(PPEKTUBHBIX OUUCTHBIX COOPYKEHUH.

OO6yuenne no aucuumiuHe «OCHOBBI BOJOCHA0KEHUS U BOJOOTBEACHHMS» HAMPABICHO HA
dbopmupoBaHHEe Y 00YHAIOITUXCS CICTYIONTUX KOMIIETCHITUH:

Kon n HamMeHOBaHHe KOMITeTeH it NHanKaTopbl 10CTHKEHUSI KOMIIETEHIIUH
OIIK-8. CriocobeH oCcyIecTBIATh U NOIIK-8.1 3naer:
KOHTPOJIUPOBATh TEXHOJIOTHYECKUE - 3TaIbl TEXHOJOTHMYECKOTO IpoIiiecca
MIPOIIECCHI CTPOUTEIHHOTO MPOU3BOJICTBA U CTPOUTEIIEHOTO MIPOU3BOJICTBA u
CTPOUTENHLHON UHIYCTPHH C YUETOM CTPOUTENBHON UHyCTPHH;
TpeOOBaHUM TPOU3BOJICTBEHHOU U - pEerIaMeHT  TEXHOJIOIMYECKOTO
AKOJIOTMUYECKOM 0€30MacHOCTH, MPUMEHSS mporecca
W3BECTHBIE U HOBBIE TEXHOJIOIMH B 00JIaCTH - HOPMBI ITPOMBIIIIEHHOM, MTOXKAapHOH,
CTPOUTENHCTBA U CTPOUTEIHHONU UHAYCTPUU | SKOJIOTHUECKOMN 0e30MacHOCTH npu
OCYIIIECTBIICHUH TEXHOJIOTHIECKOTO
nporiecca;
- BHU/T AOKYMCEHTAIUN JJISL
CHaun/IPUEMKH 3aKOHYEHHBIX BHJIOB/ITAIoOB
paboT (IPOIYKITUN).

HNOIIK-8.2 YmeerT:

- BBINIOJIHATH KOHTPOJb PE3YyJIbTAaTOB
OCYIIECTBJIEHUS 3TalOB TEXHOJOTUYECKOTO
mporecca CTPOUTEITBHOTO TPOM3BOJCTBA U
CTPOUTENLHON UHAYCTPHUU;

- COCTaBJIATh HOPMAaTHBHO-
METOIUYECKUI JIOKYMEHT,
periIaMeHTHPYIOIIN I TEXHOJOTUYECKHI

IIPOLIECC;
- KOHTPOJINPOBATh COOJIIOJIEHHE HOPM
IIPOMBILICHHOM, MOXKApHOU, 3KOJIOTHYECKON

0e30macHOCTH npu OCYILIECTBIICHUH
TEXHOJIOTMYECKOTO IpoLecca;
- BBIIIOJIHATH IMOoATOTOBKY

JOKYMCHTallUN JJIsA cnaqn/ HpI/ICMKI/I




3aKOHYEHHBIX BUIOB/ATAIIOB pabor

(mpoxykumm);

HNOIIK-8.3 Bnangeer:

- METOJIUKOM KOHTpPOJIsi pe3yIbTaTOB
OCYILIECTBJICHUS 3TallOB TEXHOJOTMYECKOIO
MpOLECCa CTPOUTEIBHOTO IPOU3BOJICTBA;

- AITOPUTMOM COCTaBJICHUS
HOPMaTHUBHO-METOIUYECKOTO JIOKYMEHTA,
peryiaMeHTUPYIOLIErO TEXHOJIOTUYECKUI
IIpolLecc;

- METOJUKOU KOHTPOJISI COOJO/ICHUS
HOPM MIPOMBIIUIEHHOM, MOYKapHOM,
9KOJIOTUYECKOU 0e30MacHOCTH npu
OCYILIECTBIICHUH TEXHOJIOTHYECKOTO
mpotecca;

- HaBBIKAMHU
JIOKyMEHTaluu JUTSt
3aKOHYCHHBIX BUJIOB/3TaIoOB
(mpoxykuym)

IIOATOTOBKH
cAa4n/TIPUEMKHU
pabort

OIIK-10. CriocoOeH oCyIecTBIsATh U
OpPTraHU30BBIBATh TEXHUYECKYIO
IKCILTYaTaIuIo, TEXHUYECKOE 00CTyKUBaHHUE
Y PEMOHT 00BEKTOB CTPOUTEILCTBA W/WIIH
KUJINIIHO-KOMMYHAJIBHOT'O XO3$IfICTB21,
MIPOBOJIUTh TEXHUYCCKHUI HAZI30D U
AKCHEPTH3Y O0BEKTOB CTPOUTEIHCTBA

HOIIK-10.1 3naer:

- mepeyeHb pPadOT, BBIMOIHACMBIX
MIPOU3BOJICTBEHHBIM  TIOJPA3ACICHUEM, IIO0
TEXHUYECKOH HKCIUTyaTallud, TEXHHYECKOMY
OOCITY)XKUBAaHUIO W PEMOHTY CTPOUTEIHHOTO
00BEKTA;

- BUJBI MEPONPHSITHHA IO KOHTPOJIO
TEXHHUUYECKOTO COCTOSHUS U PEKUMOB PaOOTHI
00BEKTA;

- TepeueHb  MEpONpHUATHH 10
KOHTPOJIIO COOIIOICHUS HOpM
OPOMBIIIIEHHO M MPOTHBOIOKAPHOI

0e30macHOCTH B TIpoIlecce OIKCIUTyaTalliH
npodmIbHOTO 00bEKTa NpPOo(ecCHOHANTBHOM
NeSITETIHHOCTH, TIepeYeHb MEPONPUATHI 10
obecreueHnI0 0S30MMacHOCTH;

- BU/IBI PEMOHTHBIX pabor,
BBITIOJIHSIEMBIX HA CTPOUTEIILHOM OOBEKTE;

- METOIMKY W KpPUTCPHH OLCHKH
TEXHUYECKOTO  COCTOSIHHSI ~ CTPOHMTEIHHOTO
o0beKTa

NOIIK-10.2 Ymeer:

- COCTaBJISITH TEPEYCHb BHIOJHEHUS
paboT MPOU3BOACTBEHHBIM MOJPa3/IeICHUEM
o TEXHUIECKOM SKCILTyaTaIuH,
TEXHUYECKOMY OOCITY’)KUBAaHUIO U PEMOHTY;

- COCTaBIISITh NIEPEYCHb MEPONPUATHI
[0 KOHTPOJIO TEXHUYECKOTO0 COCTOSHHS
CTPOUTEIBHBIX KOHCTPYKIIHIA;

- OLICHUBATh PE3yJIbTAThl BHIOJTHECHHS
PEMOHTHBIX pabOT Ha OOBEKTE;

NOIIK-10.3 Biageer:




- HaBBIKAMHU BBIOOpa MEPOIPUATHH 110
KOHTPOJIKO ~ TEXHHUYECKOTO  COCTOSHUSI U
PEKUMOB pabOTBl CTPOUTEIBHOTO OOBEKTA
JJI1 BKIIFOUCHUA B IICPCUCHD,

- HaBBIKAMHU BBIOOpa MEPOIPUATHH 110
KOHTPOJIIO cOOII0ICHUS HOpM
OPOMBIIUICHHOW ¥ IPOTHUBOIOKapHOH
0e30macHOCTH B TpoOIecCce IKCIUTyaTalllH
00BEKTa KalnuTaJIbHOTO CTPOUTEIHCTBA;

- HaBbIKaMu  BbIOOpa  pador,

BBITIOJTHSIEMBIX MIPOU3BOACTBCHHBIM
MOJIpa3/IeIeHUEM, 1o TEXHUYECKOM
IKCILTyaTaIiH, TEXHUYECKOMY
OOCITy’)KHBaHUIO M PEMOHTY MPOQUIBHOTO
00BeKTAa.

- METOAMKOM OIIEHKH pe3yJIbTaTOB
BBIIOJIHEHUSI ~ PEMOHTHBIX  paboT  Ha
CTPOUTEIILHOM OOBEKTE;

- MGTOILI/IKOfI OLICHKHN TCEXHHUYECKOI'O

COCTOSIHUSA 00BeKTa KalMUTaJIbHOTO
CTPOUTENBCTBA
2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

JucuumnimHa OTHOCUTCA K 4YHCIY MNpOPEeCcCCHOHAIBHBIX YUEOHBIX JUCHUIUIMH YacTH,
dbopmupyemMoil ydyacTHuKamu oOpazoBaTenbHbIX oTHommeHui (bl) OOII. uciumnianHa JT0THuYecKu
B3alMOCBS3aHa CO CIEAYIOIMMHU AUCUUIIMHAMU U nipakTukamu OOIT:

— MAaTEMaTHKa,
— (¢uzuka,

3. CTpyKTypa H coaep:KkaHue JUCHUILTHHBI
OO0111ast TpPYI0EeMKOCTb JUCIUIUTMHBI COCTaBiIsIeT 4 3aueTHbiX(e) eaunui(bl) (144 yaca).
Nzyuaetrcsa B 3 cemectpe oOydeHus. dopma NpoMexXyTOYHOM aTTeCTAlMHU: HK3aMeH B 3
ceMecTpe.

3.1  Buabl yueOHoli padoThl H TPYA0EMKOCTH

3.1.1. O4Ho-3209Hast hopmMa 0OyIeHUS

Ne Bia vae6Hoi paGoThI KoauyectBo CemecTpsl
n/n 1y p 4acoB 3
1 | AyauTopHblie 3aHATHA 36 36
B Tom uucrne:
1.1 | Jlekunu 12 12
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS 24 24
1.3 | JlJaboparopHbIe 3aHATHS
2 | CamocTosiTe/ibHasi padoTa 108 108
B ToM gnce:
2.1 | IloaroToBka u 3ammuTa KypcoBOM pabOTHI




2.2 | CamocTosTeIbHOE U3yUEHUE 108 108
3 | IIpomeskyTouHasi aTTecTAIUSs
3auet/nud.3a4eT/s3K3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTu4ecKuii NJIaH U3yYeHUs TUCHUTLIHHBI

(mo popmam 0OydeHUs)

3.2.1. Ouno-3a04Has popma 00yUeHUs

TpynoemMkocTh, 4ac
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1. | Tema 1. UnxeHepHbIe pEIICHUS CUCTEM 18 2 4 12
BOJIOCHA0KEHMS U BOJJOOTBEICHUS
2. | Tema 2. CucteMbl BOOOCHAOKEHUS 18 2 4 12
3IaHUN U COOPYKEHUIN
3. | Tema 3. AHanu3 cxeM BOJOCHAOKEHUS 16 2 2 12
3IaHUI U UX BBIOOD
4. | Tema 4. 'mnpaBnudeckuii pacyer 16 2 2 12
CHCTEMBI BOJIOCHAOKEHUS 3aHUS
5. | Tema 5. CucteMbl MOATOTOBKH BOJIbI 16 2 2 12
JUISL IATHEBOTO M TEXHUYECKOTO
BOJIOCHAOKEHMS
6. | Tema 6. CucTteMBbl BOJOOTBEICHHUS 16 4 12
KHWJIBIX U IPOMBINUICHHBIX 31aHUN
7. | Tema 7. I'mapaBianueckuil pacuer 16 2 2 12
CHUCTEMBI BOJIOOTBEICHUS 31aHUs.
Oco0eHHOCTH pacyeTa.
8. | Tema 8. JlokaJIbHBIE B TOPOJICKHE 28 4 24
OUYHUCTHBIE COOPYKEHHUS
Hroro | 144 12 24 108

BO/1I00TBe/IeHUs1 B Poccuu B 0051aCTH MPOEKTUPOBAHUS U CTPOUTENIHCTBA.

IIPOEKTUPOBAHUIO U pacuery BuB 31anuii u coopyxeHuil.

3.3 Conep:xaHue THCHUILIUHBI

Tema 1. MHxeHepHbIe pELICHUS CUCTEM BOJOCHAOKEHUS M BOJOOTBENEHHS BBICOTHBIX
3IaHUN U COOPYKEHUH.
Bonoxo3siicTBeHHbIE KOMILIEKCHI. [lepcrieKTUBBI pa3BUTHS CUCTEM BOJOCHAOXKEHUS U

WNnxenepHele pemieHust cucreM BuB 3maHuii m coopyxkenuil. ConualibHbIE acleKThl U
IIPABOBBIE AKTHI, BIUAIOIINE HA PA3BUTHE CHUCTEM BOJOCHA0XKEHHUS, PallMOHAIILHOE HUCIIOJIb30BaHNE
BOJIHBIX, JHEPreTUYECKHX PECYpPCOB M HA DKOJIOTHIO. AHAIM3 HOPMAaTHUBHOW JIUTEPATyphl IO

Tema 2. CucteMbl BOJJOCHA0XKEHUS 3MaHUIA U COOPYKEHU.




[TpoexTrupoBaHus cXeM BOJOCHAOKEHHUS. Y CTPOMCTBO BBOJOB. Y CTPOMCTBO U KOHCTPYKITUS
CHCTEM BOJOCHAOXKEHHS 1 0COOCHHOCTH MPOKJIAIKU TPYyOOIIPOBOIOB.

Tema 3. AHanu3 cxeM BOJOCHAOKEHHUS U UX BBIOOP.

BHyTpukBapTUpHBIE pPa3BOAKH. XapaKTEpUCTHKA BOJIOPA30OpPHOH UM  BOJ03ANOPHOM
apMarypsbl, MecTa ee ycTaHOBKU. OCOOEHHOCTH PACIOJIOKEHHUS CTOSIKOB U MarucTpajeil CHCTeMbI
BOJIOCHA0KeHUs. XapaKTepucTUKa HaCOCHOI0 o0opynoBaHus. [IpoexkTupoBaHue MHINBUYaIbHBIX
HACOCHBIX CTaHIMM, UUPKYISIUOHHBIX HAcocoB. BpiOop maTepuana TpyO A NpPOKIAAKH
BHYTPEHHUX BOJOIIPOBOJHBIX CETEH.

Tema 4. ['unpaBiarueckuii pacueT CUCTEMbI BOJJOCHA0KEHHS BBICOTHOTO 3/IaHUSI.

[enb ruapaBIUYecKOro pacuera BHyTPEHHEH CHCTEMbI BOJOCHA0KEeHHs. [ uapocratnyeckoe
JIaBJICHUE, CUja TUAPOCTATUYECKOIO JABJIEHUs, CKOPOCTHOM HAalop, NOTEpU HAmopa, pacxof,
CKOPOCTb, IOTEPU HAIOpa 10 AJIMHE U MECTHBIE ITOTEPH.

Meroanka onpeneneHus pacyeTHBIX PacXoJOB M MOTepb Hamopa. OnpeneneHue MOJHOIo
TpeOyemoro Hamopa B 3aaHuu. OmnpeneneHHe Hamopa W pacxoja HacocoB. Meroauka moadopa
HACOCHOTO 000pYyIOBaHUSI.

Tema 5. CucteMbl NOATOTOBKYU BOJIBI JIJIsl MIUTHEBOIO U TEXHUYECKOTO BOJOCHA0XKEHNUS.

CaoiicTBa BOAbI U TpeOOBaHUs, MPEABABISAEMbIE K €€ KaueCTBY. TeXHOIOTUYECKUE CXEMBbI
OUHCTKU U o0Oe33apakuBaHus BOJAbl. CHCTEMBbI MOArOTOBKM BOABI JJI XOJOJHOTO M TOPSYEro
BojiocHaOkeHus. KauecTBeHHbIE MOKa3aTenu Boibl. MeToIuKa KOHTPOJISI KauecTBa BOJBI.

Tema 6. CuicTreMbl BOJOOTBEACHMS IPAKJIAHCKUX U IPOMBIIIJICHHBIX 31aHUM.

Cucrembl BOJOOTBENEHHS. OJIEMEHThl BHYTPEHHEW CHCTeMbl KaHanu3auuu. Hopwbl
BonooTBeieHus. Kiaccupukanust cTouyHbix Boa. CXemMbl  BOJOOTBEIACHHS M €€ 3JIEMEHTHI.
VYCTpolCTBO M KOHCTPYKLHS CUCTEMbI BOJOOTBeneHHUs. [Ipoknanka KaHaJIM3alMOHHBIX CTOSIKOB,
OTBOJHBIX TPYOOIPOBO/IOB, BBIITYCKOB.

Tema 7. ['unpaBiuueckuil pacueT cucTeMbl BoJoOTBeAeHH. OCOOCHHOCTH pacuerTa.

Meroauka onpeaeneHus pacxoa0B CTOYHBIX BOJI. Y CTPOMCTBO U KOHCTPYKIHS BOJOCTOUYHOM
cetd. OCOOEHHOCTH NPOMYCKHOW CHOCOOHOCTH BBIMYCKOB U3 31aHMs. OCOOEHHOCTH pacyera
KaHaJU3alMOHHBIX CTOSIKOB, OTBOJHBIX TpPYOONPOBOAOB, BBIITYCKOB. YCTPOMCTBO JBOPOBOM
cucteMsbl kaHanu3auuu. [locrpoenue nmpodus ABOPOBOi ceTH.

Tema 8. JIokanbHbIE ¥ TOPOJICKUE OUNCTHBIE COOPYKEHUS

HapyxHble kaHanu3anuoHHble ceTH. (CxeMbl, TpyObl U COOpPYKEHHUS OUMCTKH Ha CETSX.
OcCHOBHBIE HOPMATUBBI U IMpaBUJIa MPOEKTUPOBAHUS BOJAOOTBOIALINX Topoackux cereid. Cocras,
CBOMCTBA M YCJIOBHS CIIyCKa CTOYHBIX BOJX B BOJOE€MBl. MeETOIBI OYUCTKM CTOYHBIX BOI.
TexHonornyeckas cxema MoJHON OMOJIOTHYECKOW OYMCTKU CTOYHBIX BoA. Ilponeccsl u anmapartsl,
UCTIOJIb3yeMble JUIsl OUUCTKH CTOYHBIX BoJ. OOpaboTka n yruinu3zanus ocaakos. O0e33apaxuBaHue u
cOpOC CTOKOB B OTKPBITHIE BOJIOEMBI.

3.4 TemaTnka ceMMHAPCKUX/MPAKTUYECKHX U JIA0OPATOPHBIX 3aHATHIH

3.4.1. CeMuHapcKkue/pakTUYECKHE 3aHATHS

[IpakTrueckoe 3anstue Ne 1. Onpenenenre pacxoJ0B BOJBI JUISl 3JaHUS WM MPOMBIIUIEHHOTO
npeanpusaTHs. BeIOOp TEXHOIOTUH BOIOTIOATOTOBKY U BOJOMCTOYHUKA. TEXHUKO-DKOHOMUYECKOE
000CHOBaHHE BbIOOpA CUCTEMBI BOJIOCHAOXKEHHS. DKOHOMUYECKOE CPaBHEHHE BApUAHTOB I10 MPH-
BEJICHHBIM 3aTpaTaM.

[Ipaktnueckoe 3anarne Ne 2.Baxnelmume npousBoaHble enuHunbsl CU, mnpumeHsemsle B
THJIpaBIUKE, HAMMEHOBAaHHUE, Pa3MEPHOCTb, 0003HAUCHHS.




[Ipaktrueckoe 3ansatre Ne 3. CXembl CHCTEM BOJOCHA0KEHHUS BBICOTHBIX 3JIaHHUM, DJIEMEHTHI
CUCTEM BOI[OCHa6)KeHI/I$I, B3alMOCBI3b MC)KI[y 3THMHU J3JICMCHTaAMH, HU3MCHCHHUC [OaBJICHUA H
pacxojia B CHCTEME BOJIOCHAOKECHHSI.

[Tpaktaeckoe 3ansatue Ne 4.OCHOBHOE ypaBHEHHE THUAPOCTATHKH B auddepeHmanibHon
dbopMe, 37EMEHTBI THUAPOCTATHUECKOTO JaBIICHUS, BAKYYMMETPUUECKOE JIaBJICHUE, PTYTHBIA U
IIPY’KUHHBIA MAaHOMETPBL.

VYpaBHEeHHE HEpa3pbIBHOCTU HICATBHOM MKUIKOCTH, CKOPOCTHOM HaIop, MbEe30METPUUYECKUM
HAamop, TEeOMETPUYECKHIl Hamop, YyAeldbHAs KHUHETUYECKash DSHEpIus, YyJeiabHas SHEPIus
NMaBJICHUsSI, yJelbHas MOTeHIHalbHas dSHeprus. JlaMuHapHBIH U TYypOYJICHTHBIH PpPEXKUM
JBUKEHUS KUAKOCTH, MOJEIb ONPEIEICHUs ABM)KEHUS >KUJIKOCTH, MOJENb PACIPEAEICHUS
CKOPOCTH MpH JaMHUHAPHOM U TYypOYJIEHTHOM JIB)KEHUH XUIKOCTHU, U3MEHEHHE JAaBJICHUS B
TpyOONPOBOJE MPH PA3TUUHBIX PEKUMAX TEUEHUS >KUIKOCTH, CXEMa W3MEHEHHS JBMIKCHUS
MOTOKA MPU Pa3INUHbIX KOHGUTYpalUiIX TpyOOonpoBoa.

Kputnueckoe 3HaueHue PeliHOnbaca, SIIOpa pacnupencsieHus: CKOpPOCTE MOTOKA, YPABHEHHE
Hapcu, ypaBHeHHE AJBTUIYJIS, MECTHOE COINPOTHBJIEHHUE, ONPEIEICHUE CYMMapHBIX MOTEPh
Harnopa B TpyOONIpoBoOJIE.

[Mpaktrueckoe 3ansTre Ne 5. TpeOoBaHUS K KayecTBY MOATOTOBICHHON BOjbl. KapOoHATHBIM
HNHIOCKC.

BbIOOp TEXHOIOTHYECKOM CXEMBI IOArOTOBKHM BOABI JUIS INHTHEBOTO M TEXHUYECKOTO
BOJOCHAOXKEHUS.

CXeMblI ¥ COOPYKEHHsI BOJIOMIOITOTOBKH. BeromMoraTenbHbie COOPYKEHHUS CXEM BOIOTOATOTOBKH:
JIera3aTopbl, JIeKapOOHHU3ATOPhI, PEAreHTHOE XO03SMCTBO, pe3epByaphbl, HACOCHOE 000pYIOBAHHUE.
KommoHOBKa COOpY)XEHUI B 3[JaHMM CTaHIUK BOJIOMOATOTOBKU. COOPYXKECHHUH OXJIAXKICHHUSI
000pOTHOI BOJIBI. bamieHHbIe M BEHTWIIATOPHBIE TPaIUPHH.

HpaKTI/I‘leCKOG 3aHsaTHe No 6 OneMEHTBI BHYTpeHHeﬁ CHUCTCMbI KaHaJIM3allhuu. HOpMLI
BOAOOTBCACHMA. KJ'IaCCI/I(I)I/IKaI_II/IH CTOYHBIX BOJ KUJIBIX 3[TaHUM U IMPOMBIIIJICHHBIX HpeHHpHHTHﬁ.
YCTPOﬁCTBO U KOHCTPYKIHA CHUCTEMbBI BOJAOOTBCACHUA 3J1aHUA. HpOKJ’IaI[Ka KaHaJIM3allMOHHBIX
CTOSAKOB, OTBOJHBIX TPY6OHp0BO)IOB, BBIITYCKOB.

[Ipaktnueckoe 3anstue Ne 7.Meroamka pacuera KaHAIM3AlMOHHBIX cUcCTeM. IIpomycknas
CMOCOOHOCTh KaHAJTU3AIMOHHBIX CTOSIKOB M BBIMYCKOB W3 3AaHusA. [IpuHIMnel pacuera
KaHaJU3alMOHHBIX CTOSKOB, OTBOAHBIX TPYOOIPOBOAOB, BBITYCKOB. YCTPOMCTBO JIBOPOBOI
cucTeMbl kKaHanuzauuu. [locrpoenue nmpogus JBOPOBOIL ceTH.

[Tpaktuyeckoe 3ansTre Ne 8. dopMuUpoBaHHE CUCTEMbI OYMCTKHA CTOYHBIX BOJI KHJIOTO 31aHUS
U TpOMBIIUIEHHOTO mnpeanpusatus. OOopynoBaHMe UIi  MEXaHMYECKOM  OYMCTKHU
IIPOU3BOICTBEHHBIX CTOYHBIX BOJI.

[TpuHIMNBI pabOTHl COOPYXEHUH ISl MEXaHMYECKOM, XMMUYECKOW U (U3UKO-XMMHUYECKOMN
OUYUCTKH CTOYHBIX BOJ

CucreMbl OMOJIOTMYECKONH OYNCTKHA CTOYHBIX BOJIL.

3.4.2. JlabopaTopHbIe 3aHATHUS
JlaGopaTopHbie paboThI paboueli mporpaMMon TUCIUIUIMHBI HE TTPETYCMOTPEHBI.

3.5 TemaTuka KypcOBbIX POEKTOB (KYPCOBBIX padoT)

KypcoBsie npoekTsl (paboTsl) pabodel mporpaMMOi JUCIHUILTHHBI HE IPETyCMOTPEHBI.
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4, Y4yeOHo-MeTOMUYECKOEe 1 HH(OPMAIIMOHHOE 00ecrieyeHue

4.1  Hopmatusnble 1okyMeHTbI H OCTb1

1. CII30.13330.2012 BuyTpeHHuii BOJONPOBOJ U KAaHATHU3ALIUS 3IaHUI
(axkryanusupoBannas penakius CHull 2.04.01-85%). — M., 2012.

2. CII73.13330.2012. BuyTpennue caHUTapHO-TEXHUYECKUE CUCTEMBbI  3JIaHUU
(axkryanmusupoBanHas penakis CHull 3.05.01-85). — M., 2012.

3. CII32.13330.2012 Kananu3zamus. HapyXHble CeTH U COOpY>KeHHs (aKTyaTH3UpOBaHHAsS
penakiust CHull 2.04.03-85). — M., 2012.

4. CTO HOCTPOM/HOII 2.15.71 -2012 YcTpoicTBO CHCTEM BOIOCHAOKEHHS,
KaHAJIU3alUu U BOASHOTO MOXKAPOTYILLIECHHUS.

5.MexrocyaapcTBeHHbI CBOJ IpaBuil. H)KEHEpPHBIE CUCTEMBI BBICOTHBIX
3panuid. U3g.2-e, 2013.

4.2  OcHoBHasi IuTEepaTypa

1. [TaBnurHOBa, U. U. BogocHaOkeHne W BOJOOTBEACHHE : yueOHHK Jis By3oB / U. W.
[TaBnunoBa, B. U. baxxenos, U. I'. ['yOuii. — 4-e uzn., nepepad. u non. — M. : FOpaiit, 2013. — 472 c.

2. CnpaBouHnble Matepuaiibl. [IpoekTupoBaHue, MOHTAX U 3KCIUTyaTallus CUCTEM
KaHAJIM3aLUHU U3 I1JIaCTMAcCOBBIX TPYO JUIsl 31aHUM U MUKpopaiioHoB. [lo6pombicioB A 4.,
CankoBa H.B. M.: U3a-80 YMI MUIIK MI'TVY, 2004.

3. MeToauka 1o onpeesIeHNI0 PACUETHBIX PACX0J0B BOJBI U CTOKOB B CUCTEME
BOJIOCHA0KEHUS U KaHAIM3ALUY 3/1aHuil U coopyxkeHuil. M.: 2017 — 117 c.

4. CripaBO4HUK 10 TuapaBandeckum conporusieHusm. Unenpuuk WU.E. [lox penakuueit M.
O. reiinbOepra. M.: Mamunoctpoenue, 1992.

4.3  [lomoJiHMTe/JbHAs JIUTEpPaTypa

1. Boponos FO.B. BonooTBeienre u ouuCcTKa CTOYHBIX BOA. / YUeOHHUK JUIsd By30B:- M.:
ACB, 2009.-702 c.

2. Tpuma T.E. IIpomblinuieHHas 3Ko10-Tus. YuebHoe mocodue: yueOHoe moco-oue /
I'pumpn T.E., Annen6u b.P.— M.: IOHUTU-JTAHA, 2012. 527— c. 9bC ACB «IPRbookshop.ru»

3. Kenpos, B. C. BogocnabsxeHre 1 BoA0oTBeAcHHE © yueOHUK 17151 By30B / B. C. Kenpos.
— 2-e u31., nepepad. u gom. — M. : Ctpoituzgar, 2002. — 336 c.

4. Kamunyn, B. U. 'uapasnuka, BonocHaOXkeHNe U KaHaNU3alus ;| yuedHoe nmocodue Jiist
By30B / B. U. Kanumyn. — 4-e uzn., nepepad. u gon. — M. : Crpoiusaat, 2004. — 397 c.

S. Umxenepusie cetr. O0OpyI0BaHHE 3MaHUN W COOPYXKCHUH | Yy4eOHUK Ui BY30B /
E. H. byxapkun, B. B. Kymnuprok, B. M. Oscsunukos; noxa pen. 0. II. Cocauna. — M. : Beicmi.
mk., 2001. — 416 c.

6. SAmneea, 3. VY. HWmxkeHepHole cetu u obOopynoBanue (BomgocHaOGxkenue u
BOJIOOTBEICHUE)  yueOHO-MeTomuueckuii komruieke / D. V. Smneesa. — Yabsuosck @ Yal' TV, 2006.
—-122c.
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4.4  DjekTpoHHbIe 00pa3oBaTe/ibHbIe pecypchl

[TpoBeneHue 3aHATUI U aTTECTAIM BO3MOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yauBepcutera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
Kadeapoi AIeKTPOHHOTo 0OpaszoBarenbHOTr pecypea (DOP):
https://online.mospolytech.ru/mod/assign/view.php?id=359038

45  JlnueH3HOHHOE W CBOOOTHO PAcpOCTpaHsieMoe MPOrpaMMHoOe odecriedyeHue

1. MoiiO¢uc — poccuiickas KOMIaHUSA-pa3padOTYHK Oe30MacHBIX O(UCHBIX pEHICHUI
JUISE OOIIICHHSI K COBMECTHOM paboThI ¢ JokymMeHTamu (AnbTepHaruBa MS Office) https://myoffice.ru/
2. [Tnarpopma nanoCAD — 310 poccuiickas tuatdopma Ijisi TPOCKTHUPOBAHUS U

MOJICIIUPOBAHUS 0OBEKTOB paznuHoi cioxkHocTh. [Tognepxka dopmarto *.dwg u IFC nemaer ee
orinnuHbIM pemienneM s copmenienuss CAIIP- u BIM-texnonoruii. dyHkunoHan 1miatdopmbl

MOYXKET OBIThH pacuipeH c TIOMOIIIBIO CTeIUATbHBIX MOTyJIeH
https://www.nanocad.ru/support/education/
3. Cucrema TPEXMEPHOTO MOJEJIUPOBAHUSA «KOMIITAC-3D»

https://edu.ascon.ru/main/download/freeware/

4.6  CoBpemeHHble mpodeccHOHATbLHBIE 0a3bl JaHHBIX W HWHG(POPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

Poccuiickas HaunoHanbHas oubnuoreka http://www.nlr.ru

OBC «YHuBepcureTckas oubanoreka omman» https://biblioclub.ru/index.php

Hayunas snextponHas 6ubaroreka http://www.elibrary.ru

Poccuiickas rocynapcTBenHas oubmmoreka http://www.rsl.ru

O6pazoparensHas mwiathopma FOPAUT hitp://www.urait.ru

«TexaKcnepT» — CrpaBOYHAs CUCTEMA, MPEAOCTABISION[as HOPMAaTHBHO-TEXHUUECKYIO,
HOPMAaTHUBHO-TIPaBOBYI0 MH(popMaluio https://TexskcnepT.calt/

7. HII «ABOK» — mnOMOIIHMK WHXEHEpa TIO0  OTOIUICHWIO, BEHTWISALIUH,
KOHJUIIMOHUPOBAHUIO BO31yXa, TEIJIOCHAOKEHUIO M CTPOHMTENHHON TeIIo(pHU3NKe
https://www.abok.ru/

oakrwdE

5. MarepuajJbHO-TeXHUYECKOe ofecnieueHne

JUia TnpoBeneHHs JIEKLIHMOHHBIX 3aHATUH HCIHOJB3YIOTCA AayJAWTOPHUH, OCHAILLEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKaMH, MYJbTHUMEIUHHBIMA IPOEKTOPAMHU M 3KpaHaMU:
AB2218, AB2224 u aynutopun obimero ¢gonaa. [l npoBeeHns CEMHUHAPCKUX U J1TaOOPaTOPHBIX
pabor wucnons3ytorcst aynutopun: AB2226, u ayautopum kopmyca YPBAH.TEXHOI'PAJ]
MHHOBanMoHHO-00pa30BaTeIbHOM KOMILIEKCe «TeXHOrpan», KOTOPhIA PACOIOkKEH HAa TEPPUTOPUN
B/JIHX.

6. MeToanyeckue peKOMeHAANN

Mertoauka mpenofaBaHus TUCHMIUIMHBI «OCHOBBI BOJOCHA0XKEHUS W BOJOOTBEICHUSA» U
peanu3anys KOMIIETEHTHOCTHOIO IOAXOJAa B  M3JO0KEHHWM W BOCHPUATHH  Marepuana
IpelycCMaTpUBAeT MCIOJIb30BaHUE CIENYIOMIMX AaKTUBHBIX M MHTEPAKTHUBHBIX (OPM IMPOBEICHUS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHM:


https://online.mospolytech.ru/mod/assign/view.php?id=359038
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
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— AyJOUTOpPHBIC 3aHATHA: JICKIUH, CEMHUHApCKUe/TpaKkTU4eckue paloThl, J1abopaTOpHBIE
paboThl, TECTUPOBAHMUE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSATEIILHOE U3YYEHHE OTJEIbHBIX BOIPOCOB, OArOTOBKA
K JJabOpaTOpHBIM paboTaM MMOArOTOBKA M 3aIIUTa KYpCOBOH PabOTHI.

Oobpa3oBaTesibHbIE TEXHOJIOTUH

Bo3MoxHO mTpoBeieHNE 3aHATUI U aTTECTAlluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBl JUCTaHIMOHHOTO oO0y4yeHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacIopsKeHUsIMHU POPEKTOpa 1o yueOHOI paboTe u/min HEeHTPOM y4eOHO-METOANYECKON pabOThI.

6.1 MeToauueckue PEeKOMEHIAUHU JIA IpenoaaBare’ida 1o Opranu3ainumn Oﬁy‘{eHI/Iﬂ

6.1.1. IlpenomaBatenbs OpraHu3yer MpenojaBaHUE AUCHUIUIMHBI B COOTBETCTBHH C
TpeOoBanusiMu "llonoxkeHuss 00 opraHuzanuu o0Opa3oBaTeNbHOTO Ipouecca B MOCKOBCKOM
MOJMTEXHUYECKOM YHUBEPCUTETE U ero (rinanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojiaBareib AOBOAMUT J0 CBEIEHUS CTYIEHTOB COJIEP)KaHUE
paboueii mporpammbl auctuiuinHbel (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
MNpOrpaMMoOH.

6.1.3. IIpenonaBaTens 0coOOEHHO OOpaIaeT BHUMAaHUE CTYJJCHTOB Ha:

- BUJbl U (OpPMBI NPOBEIEHUS 3aHATUH MO JUCLUIUIMHE, BKIIOYAs MOPAJOK MPOBEICHMS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTMH JHMCTAaHIIMOHHOTO OOYYEHHUS U CHCTEMbl JUCTAHIIMOHHOIO
oOyuenus ynusepcuteta (C/1O Mocnonurexa);

- BHJIbI, COJIEp’)KaHUE M TOPSIOK MPOBEACHUS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

- (hopmy, coneprxaHue U MOPAIOK MPOBEACHUS TPOMEKYTOUHOMN aTTECTallMi B COOTBETCTBUU
¢ ()OHI0M OLIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT J0 CBEOEHMS CTYAEHTOB TpauK BBIOJHEHUS Y4eOHBIX padorT,
npenycMorpenssix PIII.

6.1.5. Heobxonumo ¢ camMoro Havaja 3aHSATHH PEKOMEHJIOBAaTh CTYIEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JTUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. B Hayanme wiM B KOHIIE CEMECTpa JaTh CIHCOK BOINPOCOB Ul TOATOTOBKH K
MIPOMEKYTOUHOM aTTeCTaIluu (IK3aMEeHY W 3a4ETY).

6.1.7. Pexomennyerca ¢akt o3HakomiieHus cTyAeHToB ¢ PIIJI u rpaduxom paboTsl
NUCbMEHHO 3a(h)UKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyIMH JEKIMOHHBIE W TPAKTHUYECKUE 3aHATHSA, JIOJIKHBI
COIIACOBBIBaTh TEMAaTUYECKUHN IUIAH NPAKTUYECKUX 3aHATHM, HCIOJIb30BaTh €IMHYI0 CHCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX IMOHATUN AUCIUTLTUHBI.

6.1.9. Ilpy MOArOoTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEUHIO OOBSIBIEHHBIX TEM
IpenoaaBaTeNto HeoOOXOIUMO YTOYHUTH IUIAaH HUX MPOBEACHHUS, NPOAyMaTh (OPMYIUPOBKU U
coJiep;kaHue yueOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
110 TeME CeMHHapa.
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B xone ceMuHapa BO BCTYIHUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYI0 3HAYMMOCTH TEMBI
CEeMHMHAPCKOTO 3aHATHSA, ONPEACTUTh MOPSAOK €ro MPOBEACHUS, BpeMsi Ha OOCYKACHUE KaKJOro
yuebHoro Bompoca. [IpuMeHsiss (QpPOHTaNBHBIA ONPOC JaThb BO3MOXHOCTH BBICTYNIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOJBECTH €r0 UTOTHU: JIaTh OILICHKY
BBICTYIUICHUN KaXKI0T0 CTYJEHTa U y4eOHOM TPYIIIBI B IEJIOM. PaCKpbITh MONT0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO0 CEMUHAPCKOTo 3aHATHsA. OTBETUTh HA BOMPOCH CTYIEHTOB. BhinaTh
3aaHus I CAMOCTOSITENIbHOW PabOThI IO OJATOTOBKE K CIICAYIOIIEMY 3aHSATHUIO.

Bo3MokHO mIpoBeieHNE 3aHATHI U aTTECTAllMil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMbl qucTaHmuoHHOro oO0yueHus yauepcuteta (CHO-LMS). [Mopsmok mpoBeneHust paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSHDKEHUSIMH TPOpPEKTOpa IO
y4aeOHO paboTe W/WUiu IIEHTPOM Y4eOHO-METOIMUECKONU PaObOTHI.

6.2 MeTtoauyeckue ykazaHus AJsl 00y4alOIUXCS 110 OCBOEHUIO THCIUIIHHBI

6.2.1. CtygeHt c caMmoro Havyajia OCBOCHHUS JUCLIUILIUHBI I0OJKEH BHUMATEIHHO O3HAKOMUTCS
¢ paboueil mporpaMMon JUCIUILTUHBL.

6.2.2. CTyneHTy HEOOXOAMMO COCTaBUTH AJisi ceOs rpaduK BBHIMTOIHEHUS Y4eOHBIX padoT,
npenycmotpennbix PIIJ] ¢ yuérom TpebGoBaHUN APYrux IUCHUILIMH, H3Yy4aeMBIX B TEKYIIEM
cemecTpe.

6.2.3. Ilpu npoBeaeHUM 3aHATUNA U MPOLELYp TEKYLIEH M IMPOMEKYTOUHOH aTTecTaluu ¢
UCIIOJIb30BAaHUEM HWHCTPYMEHTOB WH(GOPMAIMOHHONW 00pa3oBaTEeNbHON Cpeabl AMCTAHIIMOHHOTO
obpazoBanus yHuBepcurera (LMS Mocnonurexa), kak BO BpeMs KOHTaKTHOW pabOTBI C
mpenojaBaTeNieM, TaKk U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAODKEH O0ECIeyuTh
TEXHUYECKYI0 BO3MOXXHOCTh JAMCTAHIMOHHOTO TOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. [Ipu OTCYTCTBHMU TakOW BO3MOXHOCTH OOCYAMTH CHTYAaIlMI0O C TIperojaaBaTeleM
JUCITUTUIAHBI.

7. ®oH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPO.IS M OLICHUBAHHUS Pe3y/IbTATOB 00y4YeHHs

KoHTponp ycmeBaeMOCTM M KadecTBa IIOATOTOBKHM IIPOBOJUTCA B COOTBETCTBUE C
tpeboBanusimMu «llomoxkeHust 00 opraHuzanMu 00pa30BaTENBLHOrO TMpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETEN.

JIJ11 KOHTpOJISI YCTIEBAEMOCTH M KayecTBa OCBOCHMSI TUCIUIUIMHBI HACTOALIEH MporpaMMoint
MPEyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEeH ycreBaeMocT (TEKYLUI KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTeCTaIHsI.

B npomnecce 00ydeHus: MCIONB3YIOTCS CIEAYIONINE OLIEHOYHbIE (POPMBI CaMOCTOSTEIbHOM
paboThI CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCIEeBAEMOCTH U MPOMEKYTOUHBIX
aTTecTaluu:

B tperpeM cemectpe:

- BBIMIOJTHEHHE NPAKTHUUECKUX 3aJaHUi M UX 3alIuTa; TecT; AuQdepeHLrpOBaHHbIN
3a4er.
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7.2  Ikana u KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUeHHUsI

[Toka3zaTenem oLleHUBAHMS KOMIIETSHIIMI Ha PA3IMYHBIX dTanax ux (OpMUPOBAHUS SBISAETCS
JOCTIDKEHUE 00YUYaIONIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEeHHUS MO AUCUUIUINHE (MOYIIIO).

dopMa IPOMEKYTOUHON aTTECTALMU: DK3aMEH.

IIpomexxyrounas arrecrauus oOydarommxcs B (opme auddepeHurpoBaHHOIO 3ayera
IPOBOJUTCS IO pe3yibTaTaM BBIIOJHEHUS BCEX BUIOB y4yeOHOW pabOThI, MPELyCMOTPEHHBIX
y4eOHbIM IIJJAHOM 10 JaHHOM jaucuumumHe (Monyinro). OLeHKa CTENeHH JIOCTHKEHHS
00yyaroIyUMuUCs IJIAaHUPYEMBIX PE3yJIbTaTOB OOydYeHHs [0 JUCHMIUIMHE (MOJYJI0) MPOBOAUTCS
Iperno/iaBaTeseM, BEAYIIUM 3aHITHS 110 3TOW AUCHHUILTNHE (MOIYIII0) METOIOM SKCIIEPTHOM OIICHKH.
[To wToraM mNPOMEXKYTOUHOW AaTTECTAlMd IO JAUCHHUIUIMHE (MOMIYNIO) BBICTABISIETCS OLEHKA
COTIIUYHO», «XOPOIIOY», «YAOBIECTBOPUTEILHO» WU «HEYAOBICTBOPUTENHHO». HeobxomumbiM
YCIIOBHEM TPOXOXKICHUS MPOMEKYTOUYHOW aTTECTAIMU SIBJISIETCS BBIIIOJHEHHWE BCEX TpeOOBaHUHA,
IPEIYyCMOTPEHHBIX JaHHOM pabouel mnporpamMmoil mo aucuuiuinHe. Ha pary mnpoBepeHus
IPOMEKYTOUHON aTTeCTAllMH CTYIEHTbI JOJKHBI BHIIIOJIHUTB BCE BUbI yU€OHOM 1 CAMOCTOSITEIbHOM
paboThl, IpeayCMOTpEHHbIE pabouelt MporpaMMoi 0 TUCUMIUIMHE U IPEJOCTaBUTh K YKa3aHHOMY B
3aJJaHUU CPOKY OTYET Ha IPOBEPKY.

[Ikana ouleHUBaHMs Ul HK3aMeHa:

IIkana oneHNBaHUA Onucanne

BeimonHensl Bce TpeOoBaHMs, NpeayCMOTpeHHbIE —paboueil
nporpaMMoil.  PaGoTel  odopmieHbl B COOTBETCTBHUM  C
TpeOOBaHUSAMU U CIaHbl Ha NpPOBepKy B cpok. CryneHt
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHWH, ONEPUPYET
OtnuuHO MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMH, PUMEHSIET
UX B CUTYyallUsIX MMOBBILIEHHON cI0HOCTHU. [Ipu 3TOM MOXKET OBITH
JIOTIYIlIeHa HE3HAuuTeNbHasg OIMMOKA, HETOYHOCTb, 3aTPYyJHEHHE
P AaHAIMTUYECKUX OIEpalusax, NEpeHOCe 3HAHUM M YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLUH.

BrimonHensl Bce TpeOOBaHUS, TMPEIyCMOTPEHHBIE pabodeit
nporpamMmmoil.  PaGoTel  odopMieHBI B COOTBETCTBHM  C
TpeOOBaHUAMHU U C/IaHbI Ha TPOBEPKY B cpok. [Ipu npoBepke oTuera
BBISIBJICHBI 1-2 HEe3HAYMTEIbHbIE OIIUOKH O(OPMIICHHS 3aIICKH U
Xoporio yepTekeil. CTyIEeHT XOpOIIO OpPHUEHTHPYETCs B CBoel padore,
JEMOHCTPUPYET JOCTAaTOYHO XOpOIIEE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB, OJHAKO TPW 3alllUTe OTYETa JOIycKaeT 2-3
HECYLIECTBEHHbIE OINOKH, B TOM YHCII€ U B OTBETaX Ha 3a/IaHHbIE
BOIIPOCHI.

BeimonHeHnsl Bce TpeOoBaHMs, INpEeAyCMOTpeHHbIE —paboueit

nporpammoii.  PaGoTel  oopmMieHBI B COOTBETCTBHH  C

Y 10BIETBOPUTETHEHO
TpeOOBaHUSIMU U CIaHBl Ha MPOBEPKY B cpok. Ilpu odopmuenun

JOMyIIeHbl 2-3 om0k OoQOpMIIEHUS 3alUCKH M UYepTexei.
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CTyneHT HeOCTaTOYHO XOPOIIO OPUEHTUPYETCSI B CBOEH padore,
JEMOHCTPUPYET  TMOCPEJACTBCHHBIC 3HAHUS CBOEH  padoTHI,
JIOIYCKAeT MpPH 3TOM 3HAYHUTEIbHBIC OMIMOKA WM HETOYHOCTH.
[Ipu oTBeTax Ha 3aJjaHHBIC BONPOCHI UCIBITHIBAET 3aTPYIHEHUS C
OTBETOM.

He BwimonHeHbl TpeOoBaHUs, MNPEAYCMOTpPEHHBIE paboueit
nporpaMmMoii. PaboTsl 1o mpakTuke He 0(hOpMIICHBI B COOTBETCTBHH
¢ TpeOOBaHMSIMH, HMEIOTCS  CEpPbE3HbIC  3aMEYaHUsi IO
odopmIiIeHHIO, HE ObUIM CIaHbl Ha MPOBEPKY B Cpok. Ilpu 3amure
paboT CTyZIEeHT HEe OPUEHTUPYETCA B CBOEH paboTe, IEMOHCTPUPYET
HeynoBnerBopurensHo | He3HaHUA HauOojiee BaXXKHOM YacTH Marepuana, JOMYyCKaeT
3HAYUTENIbHbIEC OMNOKY, UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS
MIPU OTBETaX Ha 3a/IaHHBIC BOIIPOCHI.

VY cryaeHTa OTCYTCTBYET BO3MOXKHOCTb IPOJIEMOHCTPUPOBATH
CBOI0O paboTy TpU TOMOIIM JAUCTAHIIMOHHOW 3JIEKTPOHHOU
1aT(GOPMBI.

7.3  OueHo4HbIE CpeaCTBA

7.3.1. Tekyuuii KOHTPOJIb

Jlist poBeIeHHsI TEKYIETO KOHTPOJISI IPUMEHSIOTCS CIIEAyonIie OpMBI:
CaMOCTOSITeNIbHbIE pabOThl, KOHTPOJIbHAS paboTa, TECTHI.

7.3.2. [IpomexxyTodHasi aTTecTarus

[IpomexyTrouHass aTTecTands TPOBOAMTCI BO 2 cemectpe oOydeHus B (opme
muddepeHIIMPOBaHHOTO 3aUeTa.

JuddepeHnnpoBaHHbIi 3a4eT MPOBOAUTCS MOCPEICTBOM 3aIIUTHI OTUETA O MPAKTHKE.

PernameHT npoBeieHusi 3a4eTa U IK3aMeHa:

1. PaGoThl O mMpakTHUKe BKIIIOYAET B C€0sI TEKCTOBYIO U Tpadudeckyro yacTtu. J{s HanucaHus
TEKCTOBOM YacTH, BKIOYas (opMyIibl, HUcmonb3dyercs pemaktop Word, rpaduueckas d9acTh
BhINOJTHsIeTCs B Tiporpamme AutoCad mim nanoCad.

2. [lepeveHp BOIPOCOB COOTBETCTBYET 3aJaHHSIM Ha BBHITIOJHEHNE TIPAKTHIECKUX PadoT.

3. CTyaeHT mpeaocTaBisieT CBOk0 padoty (rpaduueckyro yacTh — B mporpamme AutoCad wimu
nanoCad, tekctoByro vacte — B mporpamme Word) um pacckassiBaeT, YTO OH BBITOJTHUI
CaMOCTOSITENILHO, a TAK)KE OTBEYAET Ha 3a/IaHHbIe BOIIPOCHL. Bpems Ha npuem otdera - 10 10 MUHYT.

4. IlpoBenenue atrecranuu (AuddepeHInpOBaHHOIO 3a4eTa) C UCIOJIb30BAHUEM CPENICTB
DIIEKTPOHHOTO OOYYEHHsS U JTUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUW BBITIOTHSIETCS B
COOTBETCTBUU C YTBEPXKIEHHBIM B yHuBepcutTeTe «llopsakoM TpoBeIeHHS MPOMEXKYTOUHOU
aTTecTallid C UCIONb30BAaHUEM CPEJICTB DJIEKTPOHHOTO OOy4YeHHS U JAUCTAHI[MOHHBIX
00pa3oBaTebHBIX TEXHOIOTHI»

dopma, mnpenycMOTpeHHass y4eOHBIM TuTaHOM — JuddepeHITMpPOBaHHBIA  3a4erT.
[TpomexyTouHasi aTTecTalus MPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE YTBEPIKICHHBIM PAaCIUCAHUEM
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3a4€THO-DK3aMEHALMOHHON ceccuu. [0 maThl IpOBENEHUs MPOMEXYTOYHOM aTTECTAllMU CTYACHT

0

JOKEH BBIIIOJIHUTH 3a/1aHUE, IPElyCMOTPEHHOE HACTOALIEH pabouell porpaMMoil AUCIUIIIIUHBL U

HOJArOTOBUTh OTYET MO MPOXOXKIEHHIO NpakTHKU. llepeueHb o0s3aTenbHBIX paboT u (opma

OTYETHOCTH TPE/ICTABIICHBI B TA0IHIIE:
[lepeuenp 00s3aTeNBHBIX paboT

Bun pabotsl @opMa OTYETHOCTH U TEKYIIETO KOHTPOJISA
CamocrosrtenpHas\paktuueckas | OpopmiieHHbIE B COOTBETCTBHM C  TpeOOBaHUSIMH
pabora. MpaKTU4Yeckue  paboThl, MPEeIyCMOTPEHHbIE  paboueit

MPOrpaMMOil  TUCIUIUIMHBI, C OTMETKOW TperoaaBareis
«IIpOBEpeHO» U JaTod mpoBepku. OTMETKa MperoaaBaTeis
MOJKET OBITh HampaBJieHa CTYICHTY 3JIEKTPOHHO.

Ecnu He BbINOIHEHBI TpeOOBaHUS K 0()OPMIICHUIO TEKCTOBOW U IpadUuecKoil yacteit pador,

1100 paboTHl HE TPEAOCTABIICH HA MMPOBEPKY B YKA3aHHBIN B 33/IaHUH CPOK HIIM OTIIPABIICHBI HE 110

TOMY JJICKTPOHHOMY aJpeCy, YKAa3aHHOMY B 3adaHHUH, NPCHIOAaBaTC]Ib MMECT IIPABO BBLICTABUTH

HE

O 1N DN B W —

12

13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

YAOBJICTBOPUTCIIBHYIO OLICHKY 110 UTOraM HpOMeH(YTOqHOﬁ aTTcCTalluu.

7.3.3. Bonipochl 111 IOATOTOBKH K IK3aMeHY

. Cxembl BOJJOCHA0XEHHS HACEJICHHBIX IIYHKTOB.

. Kimaccudukanus cuctem BoJOCHA0KCHHUS.

. Hopmsbl 1 pesxum BoJonoTpeOaeHusl.

. Kak onpenenuts Harop B BOAOIIPOBOAHON CETH.

. 'my6uHa 3a10%eHus BOJONPOBOAHBIX TPYO.

. Kakue coopyxeHust npuMeHSIOT 15 3a00pa MOBEPXHOCTHBIX BOJ.
. IloTepu Hanopa B BOJONIPOBOJHBIX CETSX.

. CXeMbl OYMCTKH NMPUPOAHBIX BOJI.

10.

OcHoBHbIe (U3HUECKUE CBOMCTBA BOJBI KaK KUIKOCTH.

. OGe33apakxrBaHue MUTHEBOU BOIBI.

. I'mapocratuyeckoe nasnenue. lllkana namepenus.

Kraccudukanms cucrem BoI0OTBEACHUSI.

3akoH Apxumena.

J71st 9ero ycTaHaBIMBAIOT KOJIO/IIBI HA BOJOOTBOISIIEH CETH.

JKuBoe ceuenue TpyObl, CMOUEHHBIHN IEPUMETP, TUPABIUIECKUI payc.
PexuMBI TeUEeHUS KUIKOCTH.

. PacueTHble pacxoasl BOJOOTBOJSAIIEH CETH.

[TpuHIIUT THAPABINYECKOTO pacyeTa BOIOOTBOISIICH CETH.

[TonsiTrie aOCOMIOTHOM U OTHOCUTENLHOM IIEPOXOBATOCTH TPYO.
YpaBHEHHE HEPA3PBIBHOCTH.

OumCcTKa CTOYHBIX BO.

UTO BXOAMT B COCTAB BHYTPEHHETO BOJOIPOBO/IA.

Cnioco0ObI coeTMHEHUH BOIONIPOBOIHBIX M KaHATM3AIMOHHBIX TPYO.
Martepuansl TpyO 151 BOJOCHA0KESHHUSI, U3 IPEUMYIIIECTBA U HEAOCTATKH.
Br160p ncrouHrKa BOJOCHA0KEHHUS.

C nmoMoMIbI0 YEro KOHTPOJIUPYIOT HAIOPhI B CUCTEME BHYTPEHHETO BOJOIIPOBO/IA.
VYpaBHenue bepHyiun 1 uaeaibHOM )KUAKOCTH.

TemmnepaTypHOe pacliupeHue BObI.

TpebGoBanusi, MpeabABIsIEMbIE K MICTOYHHUKAM MUTHEBOU BO/IBI.
Apmarypa, ycTaHaBIMBaeMasi Ha CETSIX BOJOCHAOKEHUSI.



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
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BHyTpeHHuEe BOIOCTOKH KUJIBIX TOMOB.

VYpaBHenue bepryiun 11 peanbHON KUJIKOCTH.

Cuiibl, IEUCTBYIOUIUE B )KUIKOCTH.

YT0 BXOOUT B COCTaB BHYTPEHHEH KaHAIM3ALUU.

[TonuBOYHBIN BOJOITPOBOI.

®usnueckuil cMpici yucia PeiiHoibaca.

Oco0eHHOCTH BOJOOTBEICHUS CTPOUTENIbHBIX TUIOMIA/IOK.
BonooTBomsiue TpyOsI.

PeBu3uu 1 mpoOYMCTKH.

®Pu3nyecKuil CMbICII ypaBHEHU bepHyiuu.

['eomeTpuyeckuii cMbICa ypaBHEHUs bepHyuim.

Cudons! (ruIpo3aTBOPHI), UX Ha3HAUYCHUE.

YcTpoiicTBO U 000pyTI0BaHNUE BOJOOTBOIAIINX CETCH.

[TonsiTue paboueit TOUKH Hacoca.

CucreMbl BOJOCHA0KEHUS HACETIEHHBIX MECT.

Pexxum noTpedieHus BOJIBI.

Tedenue )XKUIKOCTH Yyepe3 napasuieIbHble TPYOOIIPOBO/IBI.
Ha3nauenue BoonpoBoiHO OalIHH.

BoaomnpoBob! CTpOUTENBHBIX TIOMIAI0K.

[TocnenoBarenbHas v napajiesibHas padoTa HaCOCOB.
TexHonornueckue cxeMbl 00pabOTKH BOIBI.

Metoauka BeIOOpa Hacoca.

Hacocbl, npumeHsiembie A7 epeKayky CTOYHBIX U JPEHAXHBIX BOJI.
CanuTapHble OXpaHHBIE 30HBl HCTOUHUKOB BOJIOCHA0KEHUSI.
MeTtopl crienuaabHON 00pabOTKKM MUTHEBOM BOIBI (00€33apakuBaHuUE).
[TonsiTHe TUAPABINYECKOTO yaapa B TpyoomnpoBoje. Yem on onacen?
['myOuHa 3a710%KeHUS BOJOOTBOISIINX CETEH.

DopMBI TOTIEPEYHOTO CEUCHHS TPYO M KaHAIOB, UX THIPABINYECKAs XapaKTEPUCTHKA,

0COOCHHOCTH U YCJIOBHUS IPUMCHCHUS.

60.

Jomyctrmast BRICOTa BCAChIBaHMSI IICHTPOOESKHOTO HAcOCA.



