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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbI  CTaHOapT Bbiclero obpasoBaHua —
bakanaspvaTt no HanpasneHuto nogrotoBkn 35.03.06 ArpouHxeHepusi, YTBEPXAEHHbIA MPUKA30M
MwuHncTepcTBa 06pasoBaHusa u Haykm ot 23.08.2017 Ne 813;

- NpyMepHas nporpaMmma yyebHom OVCLMNANHBL;

- OCHOBHasa npodeccrmoHanbHasa obpasoBaTenbHas nporpamMmMa noarotoBku ©Oakanaepa,
HanpasneHuto 35.03.06 ArpouHxeHepus (npoduns) Lindposslie cuctemsl B AMNK

1.2 CtaTtyc AMCLUMNINHbI B y4eGHOM nnaHe:

- OTHOCUTCS K 0bsA3aTenbHON YacTu 6noka 1 «OQucunnnuusl» OMOIT.

- ABNSIETCS AUCLMMIIHOI 06513aTeNbHOI ANs N3yYeHus”.

no

1.3 B pabouyto nporpamMmy AUCUMNIUHBI B YCTAaHOBMEHHOM MOpsSigke MOryT ObiTb BHECEHbI
M3MEHEHNS W [OMOSIHEHWS, OCYLEeCTBNAeMble B pamKax MNNaHOBOIO €XEerogHoro W CUTyaTMBHOTO
COBEepLUEHCTBOBAHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBAA HAMPABJIEHHOCTb U NNAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCLUUNNWHE.
JIOTMYECKUE U COOEPXATENIbHO-METOONYECKMUE BSAUMOCBA3U ANCLUUMIINHbI
C ApPyrmumMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

2.1 Mpouecc n3yyYeHns AUCLMMNINHBLI B LIENOM HanpasfeH Ha NoAroToBKY obOy4atoLerocst K peLleHuto
3aga4y  npodpeccMoHanbHOM — OESTEeNbHOCTM  criegyrolwmx — TUMOB:  MPOU3BOACTBEHHO-
TEXHOOTNYECKUIA, OpraHM3aLMOHHO-YNpPaBreHYeCKUN, NPOEKTHbIN, npeayCMOTPEHHbIX
denepanbHbiM - rocyaapcTBEHHbIM  0bpas3oBaTenbHbIM  CTaH4APTOM  Bbicluero obpasoBaHusi
(®roC BO) no HanpasneHnuto nogrotoBku, a Takke OMNOI BO yHuBepcuteTa, B pamKax KOTOpOWn
npenogaéTcs gaHHas gucumnnnHa.

Llenb AucumnnuHbl: opMyMpoBaHME Yy OOYYalOWMXCA TEOPETUYECKUX 3HAHWUA W NPaKTUYECKUX
HaBbIKOB WCMOSMb30BaHNsi 3aKOHOB PaBHOBECUSI U ABWXEHUSI XKMAKOCTEW M CrocoBOB MPUMEHEHMST 3TUX
3aKOHOB NPV peLlleHnn MpakTU4ecknux 3agad B obnacTtu akchnyaTaumsi TPaHCMOPTHO-TEXHOMOMMYECKMX
MalUMH M KOMMMEKCOB; W3yYeHUe TEeOopeTU4eCcKMX METOLOB pacdeTa [ABMKEHWUs XUOKOCTM U rasa B
TpybonpoBoAax; O3HaKOMSleHMEe OOy4alLMXCA C OCHOBHbIMWM Hay4HO-TEXHUYECKMMU fpobrnemamu u
nepcrnekTMBamu pasBuUTUS rMOPaBvMKU U TMAPOMAaLLIVH.

2.2 MNepeyeHb KomMneTeHUMW, ¢OpMMPYEMbIX B pe3ynbTate OCBOEHUs Yy4yebHoWm
OUNCLUNJIUHbI:
B pesynbraTte O0CBOEHWS OUCLUNAMHBI  obyyalwowmMncsa JormkeH obnagatb  cnegylowmmm
KOMNEeTEHUNAMMU:
KomneTteHuun, .
Kog n KoMnoHeHTbI KOMneTeHLun,
B (hOpMUPOBaAHUUN KOTOPbIX y
3anelicTBOBaHa HauMeHOBaHue dopmMMpyeMbie B pamMKax JaHHOW ANCUUNIUHBI
MHAMKaTopa (kak oxunaaembln pesynbTaT ee OCBOEHMS)
AucuMnInHa y
[AOCTUXEeHUN
3HaTb U yMeTb Aenatb BNafeTb HaBbIkamMu
Koa HavMeHoBaHue KOMMNeTeHLMm ”
NoHMMaTb (oencrtBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
O6wenpoceccnoHanbHbie KOMNETEHLUU
OlNK-1 | CnocobeH pewaTb | MO-lonk.11 MeToabl MCrnonb3oBaTb pasfMyHbIMK
TMNOBblE  3agauu | Micnonb3yet MaTeMaTu4eck | Hay4Ho- MeToaMKamu
nNpodeccuoHanbHO | OCHOBHbLIE Or0 aHanus3a B | TEXHUYECKYIO U MaTeMaTnU4eckoro
M OeATENBHOCTU Ha | 3aKOHbI rMOpaBNNYECKN | CNPaBOYHYHO pacueTta
OCHOBE 3HAHUM | eCTECTBEHHOHA | X pacyeTax, nitepartypy, rmapaBnMyecKnx
OCHOBHBIX 33aKOHOB | YYHbIX ans pelieHns | cuctem
MaTeMaTUYECKMX W | OUCUUNINH OIS KOHKPETHbIX
€CTECTBEHHbIX peLleHns 3apav no
Hayk C | cTaHAapTHbIX BbIBpaHHOMY
NpMMEHeHVEeM 3agav B HanpaeIeHWIo;
WH(POPMALIMOHHO- | COOTBETCTBUU C 6e30LMBOoYHO

! B cnyyae omcymcmeusi npumepHoli npo2pammil OaHHBIL MyHKM He MponuChieaemcs.
’B cryqae ecnu ducyuniuHa siensiemcesi OucyuriiuHol o ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K OucyurniiuHam ro ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.
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KOMMYHMKALMOHHbI | HanpaBneHHOCT NPUMEHATb
X TEXHOMNOrum biO mMeToabl
npodeccuoHan MaTemaTU4eckoro
bHOW JesTernb- aHanusa "
HOCTU MoAenvpoBaHus
ana
pacyeTta
rmapaBnmnyeckux
cuctem M KX
3NeMeHTOB
npwm peLueHuu
3aaad
NO-20nk.1.2 OCHOBHBIE pemiath  THUIOBBIE | HABBIKAMH pacyera
Wcnonbayet MOJIOYKEHUST HHKEHEPHBIE THPABIUYECKUX
3HaHue CTATHKH W | 3a[a4dl TUAPABIMKU | CUCTEM ©  1oadopa
MaTeMaTU4eCKN | AUHAMHUKH c MPUMEHEHHEM | THIPOMEXaHUIECKOTO
X METOOOB AN | JKHIKOCTH, COOTBETCTBYIOIIETO | 000pYAOBaHUS
peLueHus COCTABJISIOLINE ¢uzuKo-
CTaHOapTHbIX OCHOBY pacyeTa | MaTeMaTHYeCKOTO
3agad B | I'MApaBIMYECKUX | ammapara
COOTBETCTBUMN C | CUCTEM
HanpaereHnem
npocpeccuoHan
bHON
OESATENbHOCTH
OrlIK-5 | CnocobeH WO-1lonks1 COBPEMEHHBIE MPUMEHATh METOIBI | COBPEMEHHBIMHU
yyacTBOBaTb B | YuactByeT B | MOAXO/bI U | peuieHus KOMIBIOTEPHBIMH
nposeneHun 3KCMepMMEHTan | MeTojsl npo(eCCHOHANBHBI | TEXHOJIOTHSIMHU u
3KCMEepUMEHTanbH | bHbIX peteHus X 3a7a4 B O0JIaCTH | METOAaMH  PEUICHUS
bIX WCCNeaoBaHUN | UCCNEeAOBaHUNAX | MpoQeCcCHOHANIbH | arpOUHIKCHEPUU 3aga4 = B 00JacTH
B Mo MCMbITAHWUIO | BIX  3aga4y B arpOMHKEHEPHH
npodeccnoHarnbHO | CenbCKOXO3SAMUCT | obnacTu
" [eaTensHoCTu BEHHOW TEXHWUKN | arpoMHKEHEPHH
WO-20nk-5.2 METOJIbIl TEOPHUH | TPOBOJUTH HaBBIKAMU o
CnocobeH IUIAHUPOBAHUS OKCIIEPUMEHTAJIBHO | COCTABJIEHUIO  IJIaHa
NPOBOAUTb IKCIIEPUMEHTA, e UCCIIEI0BAHUE | MTPOBEIECHUS
M3MEPEHUS W | MaTeMaTHYeCKOW | WITH aHATMTHYECKOE | SKCIICPHMEHTATbHBIX
HabnogeHus, CTaTHCTHKH, OIMCaHue HCCIIeOBAHUI u
obpabatbiBaTb | Teopun TEXHUYECKOTO obpaboTke
W NPeACTaBnsATb | BEPOSTHOCTEH, 00beKTa; Ppe3yIBTaTOB
3KCMEepPUMEHTAl | MEeTpOJIOTHU HCIIOJIb30BATh 9KCIIEPUMEHTOB
bHble AaHHble ” COBPEMEHHbBIE
pesynbTathl KOMITBIOTEPHBIE
ucnbITaHUn MPOrPaMMBbl ISt
00paboTku
Pe3yNIbTaTOB
OKCIIEPUMEHTA




2.3 OnucaHue nokasaTtenein, KpUTEPUEB U LLUKan OLleHMBaHUS U 3TanoB (hOpMMPOBaHUsI KOMMNETEHUUIA B paMKaxX AUCLUNIIMHBI (3a4eT)

YpPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNN

KOMMeTeHUMs He
copmMmmpoBaHa

MWHUMarbHbIN cpeaHui BbICOKUI

OueHkN chopMMUPOBAHHOCTU KOMMETEHLWI

He 3auteHo

3auteHo

XapakTepucTmka chopMUPOBaHHOCTY KOMMETEHLWN

KomMneTeHumMs B NONHOWM

1. ChopMMpPOBaHHOCTL KOMMETEHLIMN COOTBETCTBYET

mepe He MWHVUManbHLIM TpeGoBaHMAM. VIMEIOLLMXCS 3HaHWN, ®opMbI 1
WHaeke u . MokasaTenb OLEeHUBaHNS — cdopmupoBaHa. § YMEHWI, HaBbIKOB B LIENOM JOCTaTOMHO NS peLleHnst cpeacrsa
Ha3BaHue Koa nHankatopa AocTwxeHuit | VHavkaTopbl 3HAHWS, YMEHNS, HABbIKM VimMetoLmxcst 3HaHu, MpaKTU4ECKUX (MPotheccroHarbHbIX) 3adau. KOHTPONS
KOMMETeHLMN KOMMETEeHLN KOMNETeHUMN (BnapeHus) YMEHWIA 1 HABLIKOB 2. ChopMUPOBAHHOCTb KOMMETEHLMM B LIENIOM copMmMpoBaHMs
He[oCTaToOuHO ANns cooTBeTCcTBYET TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, KOMMeTEHLMIA
peLLEeHns NPaKTUYECKUX | YMEHWUI, HaBbIKOB U MOTUBALMK B LIENIOM [OCTATOYHO
(npodeccuroHanbHbIX) ANSA peLleHns CTaHAaPTHBIX NPaKTUYECKUX
3agaq (npodheccuoHanbHbIX) 3agay.
3. ChopMMpPOBaHHOCTb KOMMNETEHLMUM NOMHOCTHIO
cooTBeTCcTBYET TpeboBaHUAM. MmetoLumxcsa 3HaHuiA,
YMEHWI, HaBbIKOB 1 MOTVBAaLIMW B NONTHOW Mepe
[0CTaTO4HO AN PELLEHUS CMOXHBIX MPaKTUYECKUX
(npodpeccunoHanbHbIx) 3agad.
Kputepumn oueHnsanus
MonHoTta MeTopapl mMatemartuyeckoro | [onyckaet rpybeie | 1. Mwmetowumxcs 3HaHuA rmapocTaTuku "
3HaHUIA aHanusa B [MAPaBNWYECKUX | OWMOKM MNpWU pelleHVn | TMOAPOAUHAMMKA W MEeToAbl WX MNPUMEHEeHWs K
pacyetax, MaTeMaTN4ecKnx PEeLUeHNIO NPaKTUYeCKnX 3afay B LeNOM [OCTaTOYHO
npuKnagHblX 3aavy B | pelleHusi MHXXKeHEPHbIX 3a4ay.
obnactu 2. Wmetowmxcs  3HaHus rMapocTaTuKn "
npodeccroHansHon rMOPOAVMHAMUKM W MeToAbl WX MNPUMEHEeHUs K
0esTenbHOCTU PEeLUeHNIO NPaKTUYeCKnX 3afay B LeNOM [OCTaTOYHO
ans peLueHus cTaHAapTHbIX NpaKTU4YEeCKUX
WHXXEeHepHbIX 3a4au.
NA-1omk-1.1 Vicnonesyet 3. Mwmetolumxcs 3HaHusA rMAPOCTaTUKN "
OCHOBHbI€ 3aKOHbI rTMAPOAMHAMUKM W MeTodbl WX MNPUMEHeHus K
€CTeCTBEHHOHaY4HbIX pelleHnio NpaKTUYeckUX 3agad B MOMHOW Mepe SMEKTPOHHOS
OVCUMNNWH ANS peLleHunst [OCTATOYHO [N PeLleHUsi CROXHbIX WHXEHEPHbIX
OrnK-1 CTaHOapTHbIX 3ajav B 3ajauv. TECTMPOB;F'Se’
COOTBETCTBUU C Hannuvne Mcnonb3osatb He ymeeT npumeHsTb 1. VmMeowmxca yMEHUS MNPUMEHHATb  Hay4HO- chata
HanpaBneHHOCTbIO YMEHUI Hay4Ho-TexHu4eckyto n Hay4YHO-TEXHWNYECKYI0 U TeXHUYeckyo " CNpaBOYHYO nuTepatypy,
npodeccroHansHom CnpaBoyHyto nuTepatypy, CrnpaBoYHyto ucnonb3oBaTb  3aKOHbl  MaTeMaTuku,  MeToAbl
AesiTenbHOCTU [ns pelueHnst KOHKPETHbIX nuteparypy, pelleHns NpUKNagHbiX 3ajay rMapaBnvku B LENIOM

3agauy no BbIGpaHHOMY
HanpasneHuto;

Besownbo4Ho npumeHsaTL
MeTogabl MaTeMaTu4eckoro
aHanusa W MOAENUPOBaHWS
ans

Pacueta rugpasnuyecknx
CuCTeM 1 UX 3NeMeHTOB

Mpw pelieHwu 3agay

NCNoNb30BaTh 3aKOHbI
MaTtemMaTukn, MeToabl

peLweHna npuknagHbix
3aaad rmapasiivkm

[O0CTaTO4HO.

2. Wmewowmxca yMEHWs MPUMEHSITb  Hay4HO-
TEXHUYECKYHO " CnpaBoYHyO nuTepartypy,
UCMONb30BaTb  3aKOHbl ~ MaTemaTuku,  MeTogbl

pelueHns NpuknagHbix 3agad rMapasnvky B LLENOM
[OCTaToOuHO ans peLueHus CTaHAapPTHbIX
NpaKTUYecKVX 3agady rmapasvki

3. MWmewowwmxca yMeHWs MPUMEHSITb  Hay4HO-
TEXHUYECKYI0 " CMNPaBOYHYHO nuTeparypy,




ncnonb3oBaTb 3aKOHbI MaTemMaTuku, MeToabl
pelweHna npuknagHblX 3agad rmgpasiivikn B nosnHom

Mepe  [OOCTaTOMHO  AONsl  peleHnst  CIIOXHbIX
NpaKkTUYeCKNX 3agady rmapaBrvki
Hanwuune MeToankamm He Bnapeet 1. VMewLlmMXcs HaBblKM BrageHust  MeTOAMKOW
HaBbIKOB MaTeMaTU4eckoro pacyerta MeToAMKaMu onpefeneHnss onTuMarnbHbIX MyTeW W  METOAOB
(BnageHue 'mapaBnnyecknx cuctem MaTeMaTn4eckoro paccuyeTa TEXHOMOMMYeCKnX napameTpoB
OnbITOM) pacyeTa rmapaBnMyecknx ceten B LENOM [OCTaTOMHO Ans
rmapaBnuyeckux 3agay peLUEHNs] MHXEHEPHbIX 3agavy C WUCMOoNb3oBaHWEM
OCHOBHbIX 3aKOHOB rMapaBnuke.
2. Vimelowmxcs HaBblkM  BrageHUsi  MeToOMKOW
onpefeneHnss onTuMarnbHbIX MyTeA W  METOAOB
paccuyeTa TEXHOMOMMYeCKnX napameTpoB
rmagpaBnuMyecknx cetem W MOTUBaUMM B LIENIOM
[0OCTaToO4HO ans peLueHns CTaH4apTHbIX
MHXEHEPHbIX 3aga4y C WUCMOMb30BaHWEM OCHOBHbIX
3aKOHOB TMAPaBIINKK.
3. Wmelowmxcss HaBblkM BrageHns MeToauKown
onpegeneHns ONTUManbHbIX MNyTeW W METOLOB
paccuyeTa TEXHOMOMMYECKNX napameTpoB
rmapaBrMyecknx cetTeil B MOSIHOM Mepe OO0CTaTo4YHO
ONS peLleHns NHXEHEPHbIX 3a4ay C UCMONb30BaHMEM
OCHOBHbIX 3aKOHOB r'MapaBnyvKu.
MonHoTa OCHOBHblE NOMOXEHMS Honyckaet rpybble | 3HaeT OCHOBHblEe (PU3NYECKME CBONCTBA XUAKOCTEN;
3HaHWN CTaTVKN U QUHAMUKN ownbKn npy ONMCaHUM | OCHOBHbIE YPaBHEHWSI N 3aKOHbI TMAPOCTATUKY;
XWUAKOCTHU, COCTaBnsioLme OCHOBHbIX (PU3NYECKUX | OCHOBHbIX MOMOXEHUS U YpaBHEHWUS TMOPOAVHAMUKY;
OCHOBY pacyeTa CBOWICTB KWOKOCTEN; | OCHOBbI TEOPUUN FMOPABIINYECKMX MALUUH U CUCTEM,
rMapaBnmMyecknx CUCTem OCHOBHbIX YPaBHEHUIN U | OCHOBHblE€ 3aKOHOMEPHOCTU ECTECTBEHHO-HAY4HbIX,
3aKOHOB MAPOCTaTMKM; | MHXEHEPHbIX AUCLUMNIVH, NPUMEHSIEMbIX B
OCHOBHbIX MOMNOXEHUA U | TMAPABMYECKMX pacyeTax
ypaBHeHWM
MAPOANHAMUKY; He
3HaeT OCHOB Teopuu
rmapaBnNMyeckux MaluunH
NA-20mk-12 VicnonbayeT M CcUCTEM, OCHOBHbIE
3HaHMe mMaTemMaTU4eckmnx 3aKOHOMEPHOCTM
METOJOB ANs peLUeHus €CTEeCTBEHHO-Hay4HbIX, Prp
CTaHOapTHbIX 3agay B WNHXEHEPHbIX SneKTpC,)HHoe
COOTBETCTBUM C Ancumnninus, TecTupoBaHve
HarnpaBneHvem NPYMEHSIEMbIX B
npodeccnoHansHom rmapaBnuyecknx
nesTenbHoCcTn pacyeTax
Hanuuve PewwaTtb TMnoBbie He ymeeT npumeHsiTe YMeeT npuUMEHATb MeTOoAbl TEeOpPeTMYEecKoro MU
YMEHUN WHXEHEpPHble 3aaa4n MeToAbl 3KCMEPUMEHTANbHOrO UCCNEeAoBaHUS MpU peLLeHun

TMAPaBIVKA C NPUMEHEHUEM
COOTBETCTBYIOLLETO (PUNKO-
MaTeMaTun4eckoro annapara

TEOPEeTUYECKOrOo 1
3KCMEPUMEHTASTLHOTO
1ccneaoBaHus npu
peLueHum
1CccnenoBaTenbCKuX
3afad, Ucnonb3oBaTh
Hay4HO-TEXHUYECKYHO U
CMPaBOYHYH0
nuTepartypy ans

3agay Mo pacyeTy rMOpaBlIMHECKUX CUCTEM U KX
3MeMeHToB, 06OCHOBLIBAET NPUMEHEHWE YPaBHEHWI
W 3aKOHOB MMAPAaBMUKWA ANt PELLEHUS] NPaKTUYECKMX
3agay  pasnuYHOro TUMA; TPamoTHO  MPUMEHSIET
CNpaBOYHYd U HOpPMaTWBHYK nuTepatypy Ans
peLIeHNsl KOHKPETHbBIX 3a4ay No BbIGpaHHOMY
HanpaBneHuio, WMMeeT  MOHUMaHWe  XapakTepa
HapylleHnn B paboTe MMApaBnUYECKUX MalUUH U1
CUCTEM.
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peLleHus cTaHOapTHbIX
3agay no ruapaBrvke
Ans pacyeta

rmapaBnnyeckmx
cUcTeEM
Hanuuve HaBbikamu pacyeTta HonyckaeT rpybble BrageeT OCHOBHbIMM MeToZ4aMM pacyéta >XUOKuX
HaBbIKOB rmapaBnmMyYecknx CUCTEM U oLmnbKku Npu NOTOKOB W MapameTpoB rMOpaBNMYECKUX MalLnH U
(Bnapexve noagbopa NPYMEHEHUN OCHOBHbIX cuctem; ceoboaHo obrnagaeT HaBblkaMu NPUMEHEeHUs!
OnbITOM) rmapomexaHn4yecKoro 3aKOHOB €CTECTBEHHO- OCHOBHbIX 3aKOHOB TMAPaBMWKA ANs  peLleHust
obopynoBaHus Hay4YHbIX AUCUMMIWH, HE | WHXEHepHbIX 3adad
BnageeT OCHOBHbIMMW
MeTo4amu pacyéTta
XVUOKNX NOTOKOB U
napameTpoB
rmapaBnuyeckux MaimH
1 cuctem; He obnagaer
HaBbIKAMW MPUMEHEHMS
OCHOBHbIX 3aKOHOB
rmapaBnukv ans
peLLEHNST MHXEHEPHbIX
3agay
NA-1onks1 YyacTeyeT B MonHoTta COBpEeMeHHbIe Noaxoabl 1 He 3HaeT coBpemeHHble | 1. Vmetowmxca 3HaHUS B LEMOM [[OCTaTOMHO Ans
3KCMNepUMeEHTanbHbIX 3HaHWN MEeTOAbl peLLeHus noaxofbl U MeToAbl peLleHns MHXEHePHbIX 3agavy C WUCMoNb3oBaHWeM
ncenenoBaHusax no npodeccroHarnbHbIX 3agay B peLueHus OCHOBHbIX 3aKOHOB rMAPaBINKN.
MCMbITAHUIO obnacTu arpomHxeHepun npodeccrnoHanbHbIX 2. Vimetolwmxca 3HaHUS B LENOM [OCTaTOMHO AnA
CErbCKOX035IMCTBEHHOM 3apay B obnactum pelleHnst CTaH4apTHbIX MPaKTUYECKUX WHXEHEPHbIX
TEeXHUKM arpovHxeHepuu 3aga4  C  WCMONb3OBaHMEM  OCHOBHbLIX  3aKOHOB
rMapaBnvku
3. Vmetowmxcsa 3HaHUS B NOMHOW Mepe [OCTaToOYHO
ONst PEeLIeHUss CMNOXHbIX WHXEHepHbIX 3afjay ¢
MCMNONMb30BaHNEM OCHOBHbIX 3aKOHOB MMAPaBIIMKM
Hanuuve NPUMEHSITb METOAbI PELLEHUS He ymeet 1. Vimetoluxcsl yMeHUs B LENOM [AOCTaTodHO Ans
YMEHUN npodeccroHarnbHbIX 3aday B NPUMEHSITb METOAbI MCMOMNb30BaTb OCHOBHbIE 3aKOHbl TMAPaBNVKMA NpU
obnacTu arpouHxeHepun pelueHus peLleHns NPaKTUYEeCKnxX 3agad.
npodeccroHanbHbIX 2. Wmelowmxcss ymeHust B LIeNOM [OCTaTOMHO Anst
3apay B obnactum pelleHnsi  CTaHOapTHbIX  MPaKTU4ecKMx  3agay PrP
ONK-5 arpovHxeHepuu rMapaBnvkm 3 OneKTpoHHOS
3. Vimetolwxcs ymMeHUs B MOSNHOW Mepe A0CTaTO4HO TecTMpoBaHMe
ONsl peleHuss  CMOXHbIX  MpakTUYeckux  3apad
rMapaBnvku
Hanuuve COBpPEMEHHbBIMU He Bnageet 1. WmMetowmxcss HaBblkM B LENOM OOCTATOMHO Afis
HaBbIKOB KOMMbIOTEPHBLIMMU COBpPEMEHHbIMU pELUEHMSI WHXEHEPHbIX 3agdady C WCMoNb30oBaHUEM
(Bnapexve TEXHOMOMMsIMM U MeToAaMmn KOMMbIOTEPHBIMU OCHOBHbIX 3aKOHOB rMapaBnnke
OnbITOM) peLueHusi 3agay B obnactu TEXHOMOMUsIMM U 2. Wmetowmxcss HaBblkM M MOTMBaUMM B LENOM
arpovHXXeHepum MeToAamMU peLleHns [0oCTaTo4HO ans peLleHust CcTaHOapTHbIX
3apay B obnactu MHXXEHEPHbIX 3ag4a4y C WUCMOMb30BAHMEM OCHOBHbIX
arpounHxeHepum 3aKOHOB rMAPaBMUKM
3. Nmetowmxcst HaBbIKM U MOTUBaLMM B NOMHOW Mepe
[OCTaTOMHO NS PEeLUEeHUst WHXEHEpHbIX 3adavy C
MCMONb30BaHWEM OCHOBHbIX 32KOHOB MapaBruKu
MO-20nks.2 CnocobeH MonHoTa MEeTOAbl TEOPUMN He 3HaeT meToabl 1. Wmewowmxca 3HaHUS OCHOBHbIX MPUHLMMNOB
NPOBOANTL U3MEPEHUSA U 3HaHWN nnaHMpoBaHus TEOpVM NNaHNPOBaHNS NNaHUPOBaHUS  3KCMEPVMMEHTa, OCHOBaHWA  Ansi
HabntogeHusi, obpabatbiBaTh 3KCNepUMeEHTa, 3KCNEepPUMEHTA, BblbOpa (hakTOpoB Y NpedenoB  BapbUpOBaHMs,
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1 npeacraenAaTb

SKCnepumMeHTaribHble AaHHble

N pesynbratbl ncnblTaHnn

MaTeMaTU4ECKON CTaTUCTUKK, MaTeMaTU4YecKom 3NeMeHTbl  MaTeMaTU4eckoW  CTaTUCTUKM  Ons
Teopun BEpOSITHOCTEN, CTaTUCTUKK, TEOPUU npoBeaeHust pac4yeToB no pesynbTatam
MeTporornm BEPOSITHOCTEN, 3KCNnepMMeHTa B LieNIOM 40CTaTO4HO.
MeTponormu 2. Wmerowmxcsi 3HaHMA  OCHOBHbIX  NPUHLUMMNOB
NNaHUpOBaHUS  9KCMEPVMMEHTa, OCHOBaHWM  Ansi
Bblbopa hakTOpoOB W NpedernoB BapbUpOBaHUS,
3aNeMeHTbl  MaTeMaTWyeckoW  CTaTUCTUKM AN
npoBeaeHnst pac4yeToB no pesynbTatam
3KCMepMMeHTa B LENIOM OOCTaTOMHO AN pelueHust
CTaHOapTHbIX MPAKTUYECKUX UHXEHEPHBIX.
3. Wmerowmxcss 3HaHMA  OCHOBHbIX  NPUHLUMMNOB
NNaHUpOBaHUS  3KCMEPUMMEHTa, OCHOBaHWA  Ansi
BblbOpa (hakToOpoB U NpenenoB BapbUMpPOBaHMS,
3aNeMeHTbl  MaTeMaTUyeckoW  CTaTUCTUKM AN
npoBeAeHnst pacyeToB no pesynbTatam
3KCMEepUMEHTa B MOMHOW Mepe [OCTaTo4YHO Anst
peLlEHNs CIOXKHbBIX UHXEHEPHbIX 3a4au.
Hanuuve NpoBOAUTb He ymeeT npoBoauntb 1. Vmetowmxcs ymeHus Bblbopa u obBocHoBaHue
YMEHUN 3KCNnepuMeHTanbHoe 3KCMeprMeHTarnbHoe METOAOB, CpeacTB UM YCroBUWA  NpPOBeAEHUst
ncecnegoBaHve nnm vcenegoBaHve unm 3KCNepUMEHTa ANsl pasnuyHbiX 3adadvy B rmapaeBnuke
aHanMTuyeckoe onucaHve aHanuTuyeckoe npyv peleHMn npuknagHbiXx 3agady B LEnoMm
TEXHNYECKOro 00bEeKTa; onncaHue TEXHWYECKOro | AOCTaTOMHbI.
MCNonb30BaTb COBPEMEHHbIE obbekTa; ucnonb3oBaTte | 2. VIMEKLWNXCS YMEHUS OCYLLEeCTBMATb Bblbop W
KOMMbIOTEPHbIE NPOrpammbl COBpeMeHHble obocHOBaHMe MeTodoB, CpPeAcTB U YCMOBUWA
ans o6paboTku pedynbTaTtoB KOMMbIOTEPHbIE NpoBeAeHNst  3KCMepuMeHTa  Ans pasnuyHbIX
3KCnepuMeHTa. nporpaMmbl Ans npuKnagHbelx  3agad rMApaBnvK1 B Lenom
06paboTkM pe3ynbLTaToB | AOCTaTOMHbI.
3KCrepuMeHTa. 3. VmMewwmxca ymeHus OcCyLlecTBnATb Bblbop
obocHOBaHME MeTOAOB, CPEACTB UM YCIOBUWA
NpoBeAEHNsT 3KCNEpUMEHTa AN pasnuuHbIX 3agay
r’MapaBnvMkM B MONMHOM Mepe [OO0CTaTOYHbl  Ans
peLIEHNS CIOXKHbBIX MPAKTUYECKMX
Hanuuve HaBblkaMy NO COCTaBIEHMIO He BnapeeT HaBblkamu 1. IMetoLumMxcs HaBbIKM MNaHUPOBaHUS U NPOBeAEHNS
HaBbIKOB nnaHa nposegeHus MO COCTABMEHUIO NMaHa | 3KCMepUMEHTa AN PeLUeHUst MHXEHEPHbIX 3adadv C
(BnageHve 3KCMepUMEHTarnbHbIX npoBeaeHus MCMOb30BaHWEM OCHOBHbIX 3aKOHOB rMApaBrivke
OnbITOM) uccnegosaHuii n obpaboTtke 3KCNEePUMEHTamNbHbIX 2. Wmetowmxcs HaBblkM M MOTMBaLUM B LENIOM

pesynbTaToB 3KCMNEePUMEHTOB

ncecnefoBaHuii n
obpaboTke pesynbTaToB
3KCNEepUMEHTOB

[OCTaTOMHbl  ANs  NMaHMpOBaHMSA W NPOBEOEHMUs
3KCMEePUMEHTA C UCMONb30BaHWEM OCHOBHbIX 3aKOHOB
rMApaBnvK1

3. Nmetowmxcst HaBbIkM M MOTUBALMM B NMOSIHON Mepe
[OCTaTOMHbl  ANs  MMaHMpOBaHMA W NPOBEOEHMS
3KCMEepPUMEHTA C UCMONb30BaHWEM OCHOBHbIX 3aKOHOB
rMapaBnvku




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OO

OvcumnniuHbl, NPakTUKK*, Ha KoTopble onupaeTcs
coaep)aHve AaHHOW AUCLMMNVHBI

WHaeke n
HanmeHoBaHue

MepeyeHb TpeboBaHWi,
CHOPMMPOBAHHBIX B XO4€ U3y4eHns
npeaLecTBYHOLWMX
(B MOAanbLHOCTW «3HaTb U
NOHUMAaTb», KYMETb Aenatby,
«BrageTb HaBblkaMM»)

VHOekc n HanveHoBaHne
OUCLMNNWH, NPaKTUK, Ans
KOTOPbIX coAepkaHue
[aHHON OUCLMNINHBI
BbICTynaeT OCHOBOW

MHOeKe n HaumeHoBaHue
OVCLMMNWH, NPaKTUK, ¢
KOTOpbIMW AaHHasA
avcuunnuHa oceavBaeTcs
napannenbHo B xofe
ofHoro cemecTtpa

B1.0.09 Bebicwias
MaTtemaTtuka

3HaTb: OCHOBHbIE NOHATYS,
TEPMUHbI U onpeaeneHus
BEKTOPHOW anrebpbl u
aHanuTM4YeCcKon reomeTpum.
Cnocobbl peLueHns cuctem
NMHENHbIX YpaBHEHWI, 3a8au
CBSI3aHHbIX C MaTpuLamMm.
OCHOBHbIEe NOHATUS, TEPMUHbI U
onpegeneHnst 3 Teopum
AnddepeHunanbHoro n
WHTErpanbHOro NCYMCMEHWS.
Cnocobbl pelueHns
AnddepeHumanbHbIX ypaBHEHUN
1 nuTerpanos. OCHOBHblE
NOHATUSA, TEPMUHBI 1
onpeaeneHunst Teopum
OObIKHOBEHHbIX
andbdepeHumanbHbIX ypaBHEHNNA.
YmMeTb: PewaTtb 3agaun ns
pasgena BEKTOPHOW anrebpbl 1
aHanuMTU4eckom reomeTpun.
Onpegenatb TUNbI
AandpdepeHUmnansbHbIX ypaBHEHNUN,
pellaTb NpakTuyeckme 3agayn Ha
OCHOBe anddepeHumnanbHbIX
ypaBHEHUN.

BnapeTb: HaBblkamMu peLueHns
NpakTU4Yeckmx 3agay u3
paccmaTpvBaeMbIX B Kypce
pa3genoB BbICLLIEN MaTEMaTUKK.

52.B.02.01(M)
TexHonornyeckas npakTuka

B1.0.10 ®usumka

3HaTtb: OCHOBHbIE MOHATUA U
3aKOHbl (OU3NKN, OCHOBHbIE
MeToAbl aHanuns3a u
aKcrnepuMeHTa, usmyeckne
BENUYMHBI N br3ndeckmne
KOHCTaHTbI, UX onpegenexHue,
CMbICIT;

dusnyeckme n maTemaTmdeckme
MeTOobl OLIeHKN U aHanusa
SABNEHU NpUpoabl.

YmMmeTb: BocnpuHumats,
o0606LaTh 1 aHanM3npoBaTtb
WHpopMaLMIo, MOMYYEHHYIO U3
pasHbIX NCTOYHUKOB,
uccnegosatb PyHKLMM
M3nYeCcKMx 3aBUCUMOCTEN 1
CTPOMUTL UX rpadukn; oLeHnBaTb
Habnogaemble NPUPOAHbIE U
TEXHOreHHbIE SABMEHUSA U
aheKTbl C NO3UNLUIA
dyHOaMeHTanbHbIX (PU3MYECKNX
B3aMMOJENCTBUIA; UCTONKOBbIBaTb
CMbICIT PUBNYECKUX BENUYUH U

B52.B.01.01(Y)
SkcnnyaTauMoHHas
npakTuka (no ynpaeneHuio
CenbCKOX03ANCTBEHHOMN
TEXHUKOW)

B1.0.15 TennotexHuka
B1.B.05.03MawwuHbl 1
obopyaoBaHue B
>KMBOTHOBO/ACTBE,
B1.B.05.02 MawuHbI 1
obopynoBaHue B
pacTeHNeBOACTBE.




NoHATUI; oGpabaTtbiBaTb
CTaTUCTUYECKYIO MHpopMaUuIo;
CTaBWTb Liefb 1 OPraHM30BbIBaTb
€€ OOCTMXKEHNe, yMeTb MOSACHNUTb
CBOIO LieNb 1 BbibMpaTtb nyTu
AOCTWKEHWS; MPUMEHSITb
CUCTEMHBIV NOAX04 NPpU N3y4YeHun
dusunydeckomn npobnemsl nnu
NPaKkTU4eCcKOro oneITa,
aHanmaupoBaTb Lienu 1 OyHKLMK
PU3NYECKMX 3aKOHOMEPHOCTEN.
BnapeTb: ucnonb3oBaHvemM
OCHOBHbIX 06LLedn3n4ecKmnx
3aKOHOB W MPUHLMMNOB B
BaXKHEWLLNX NPaKTUYECKMX
NPUNOXEHNAX; NPUMEHEHNEM
OCHOBHbIX METOL0B (PU3NKO-
MaTeMaTM4ecKoro aHanunsa ans
peLleHNs eCTECTBEHHOHAYYHbIX
3aay; CrnocobHOCTbIO
CTPYKTYpMpOBaTb Npobnemsl,
cuctemaTusnpoBaTb
UHdopMaLmIo, TEOPETUYECKM-
MHOXECTBEHHbIM 1
BEPOATHOCTHBIM NOAXOA0M K
NOCTaHOBKE U pEeLUEeHNIo 3a4ay.

3HaTb: OCHOBHbIE NONOXEHNSA
CTaTUKN, KNHEMATUKN, ANHAMUKN
MeXaHNYEeCKNX CUCTEM.

YmeTb: Onpenenatb peakuum
CBsi3ei, ycroBus paBHoBeCUS
NMOCKOW N MPOCTPaHCTBEHHOM

£1.0.95 CUCTEM CUI.
o Bnapetb: AHanuTu4ecknmm B52.0.02.03(MNga)
TeopeTuyeckas
MexaHmKa MeTodamMu pelleHns OCHOBHbIX MNpeagvnnomHas npakTuka

AandpdepeHUmnansbHbIX ypaBHEHNN,
MeToAamMu CoCTaBrneHus
anddepeHUnanbHbIX ypaBHEHNI
OBWKEHUS CUCTEM TBepabIX Ten
npu NX NOCTynaTenbHOM,
BpaLLaTenbHOM W MOCKOM
OBWKEHUAX.

* - ANS HEKOTOPbIX AUCLMNAWH NEPBOro roaa obyuveHusl LenecoobpasHo ykasaTb Ha B3aMMOCBSA3b C NPeALLecTBYIOLEN NOATOTOBKOM
oByyatoLmxcs B CTaplien WKone

2.5 ®opMbl MeTOAUYECKUX B3aUMOCBA3eN ANCLUNNUHBLI C APYTMMU AUCLUNNIMHAMMU U
npakTtukamu B coctase OO

B pamkax metogumdeckon paboTel NPUMEHATCA criegyrolme hopMbl METOANYECKUX B3aUMOCBSI3EN:

— Y4YET cogepXaHus npeawecTBYOWUX AUCUMMIMH Npu opMUpoBaHMn paboyven nporpaMmmbl
nocneayowen AUCUUNIUHBGI,

— cornacoBaHuve paboyel NnporpamMmmbl NpeaLecTBYOLWEN AMCUUMIUHBI BEAYLWUM NpenoaaBaTenem
nocneayowen AUCUNNIUHBGI;

— COBMeCTHOe OOCyxaeHue Begywumu npenogasaTensMu MpelwecTByOWen u nocnegyowen
ONCUUNIWH pe3ynbTaToB BXOAHOrO TEeCTUPOBaHWS NO nocnenyowen QUCUNnIvHE;

— y4yacTue BeAyLlero rnpenogasarerns nocneayowen AUCUnniuHel B npoueaype npuéma sadyerta no
npeablayLuen.

2.6 CoumanbHO-BOCNUTATENbHbLIN KOMMNOHEHT AUCLUMNITUHbI
B ycnoBuax CO34aHHOMN BYy30M COLI,I/IOKyJ'IbTypHOIZ cpeabl B pesynbtarte usy4vyeHua OUCUUNITUHDbIL
d)OpMI/IpyI'OTCﬂ MMUPOBO33peHNE N LEHHOCTHblE OpueHTauunn 06yqarou.|,v|x0ﬂ; MHTEenneKkTyanbHble YMEeHUd,
Hay4YHO€E MbILUNEeHNne; CnocoBbHOCTb Ucnonb3oBaTb nony4yeHHble paHee 3HaHuA, YMeHUA, HaBblk1, pa3Butue
TBOpPYECKMX Ha4varl.




BocnuTtatenbHble 3agayn peanusyoTcs B npouecce obLieHuss npenogasartens ¢ obyvarowmmumcs, B
NCMOMb30BaHMM aKTUBHBIX METOA0B 00y4yeHus, nobyxaatLmx odyyarLwmxca NposiBUTL cebs B COBMECTHON
OEeATENbHOCTW, MPUHATL OLEHOYHoe pelweHve. KonnekTvBHble Buabl OEATEeNbHOCTU CMoCcoGCTBYOT
NprMobpeTeHNo HaBLIKOB paboTbl B KOMMEKTMBE, YMEHUS ynpaBneHust KomnnektuBoMm. CamocTosiTenbHas
pabota cnocobcTByeT BbIpabOTKE Yy OOy4alLWMXCcsi CMOCOOHOCTM MNpMHMMATb pEeLIeHNWe U HaBbIKOB
CaMOKOHTPOSI.

Uepes cesa3b ¢ HUPC, ocywectBnsemorn Bo BHeyyebHOe Bpemsi, coumnanbHO-BOCNUTATEMbHbIN
KOMMOHEHT OPMEHTUPOBAH Ha:

1) apantaumio M BcTpauBaHue obyvawLlmxcs B 06LWeCTBEeHHY >u3Hb BY3a, ykpenneHue
MEXIMMYHOCTHBIX CBSI3€N U YBEPEHHOCTU B NPaBUibHOCTU BbIOpaHHOWM npodeccuu;

2) npoBedeHMe CUCTEMATUYECKOW W  ueneHanpaBneHHOn npodopueHTaumoHHon paboTsl,
dhopmMrpoBaHUE TBOPHECKOIO, CO3HATENbHOrO OTHOLLEHUS K TPYAY;

3) dbopmmpoBaHme OBLLEKYNBTYPHBIX KOMMNETEHUNA, YKPENSIeHNe NINYHBIX U FPYNMOBbIX LIEHHOCTEN,
06LLEeCTBEHHbIX LEHHOCTEW, LIEHHOCTM HEMpPEepbIBHOrO 0Opa3oBaHus;

4) rpaxxgaHCcKo-NpaBoOBOE BOCMMTAHME NINYHOCTY;

5) naTpuoTuuyeckoe BocnuTaHne oby4varowmxcs, opmMupoBaHMe MOLENU NPOdECCUOHANBHOM
3TUKN, KYNbTYpbl 3KOHOMUYECKOrO MbILLIEHNS], ET0BOro o0LeHus.

O6beanHeHne anemMeHTOB o0Opa3oBaTenbHOW WM BOCMUTATENBHOW COCTaBMSIOWEN AUCUUMIINHBI
cnocobcTByeT (hopmMupoBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMI BbIMYCKHMKOB, KOMNETEHLUA COLMAanbHOro
B3aMMOENCTBUS,, CaMOOPraHn3aLmmn n camoynpaBneHnsi, CUICTEMHO-AEATENbHOCTHOIO Xapakrepa, co3gaeT
ycnosus, Heobxoanmble s BCECTOPOHHErO PasBUTUSA JIMYHOCTH.

10



3. CTPYKTYPA U TPYAOEMKOCTb YYEBEHOU AUCLUMNUHBI

OvicuunnuHa nsyyaetcs B 6 cemecTtpe (-ax) 3 Kypca.
MpopomkntensHocTb cemecTpa (-oB) 15 1/6 Hegenb.

TpynoemkocTb, 108 yac

CewmecTp 6, Kypc*

Bug yyebHorn paboTsl

OYHas 3a04Hasn opma
Ne 6 cem. | Ne cem.
1. AyaMTopHble 3aHATUA, BCEro 40
- nekymn 20
- nabopartopHble paboTbl 14
-- NpaKkTUYECKMe 3aHATUSA (BKIIKOYas ceMuHapbl) 6
2. BHeayauTopHas akagemuyeckas pabora 68

2.1 ®ukcupoBaHHble BUAbl BHeayaAUTOPHbIX
camocCTosiTeNIbHbIX paboT:

BbinonHeHwe 1 caaya/salumrta UHAMBUAYabHOro/rpynnoBoro
3apaHua B Buge**

- PacyeTHo-rpadudeckas paboTta 20
2.2 CamocTtoATenbHoe usly4yeHme TeM/BOnNpocoB 28
nporpammabl
2.3 CamonoaroToBKa K ayAMTOPHbIM 3aHATUAM 10
2.4 CamonopgroTtoBKa K y4acTUIO U y4yacTue B
KOHTPOJIbHO-OL@HOYHbIX MEPONPUATUAX, MPOBOAMMbIX B 10
pamkax TEKyLLLero KOHTPOnsi OCBOEHUsI AUCUMNNNHBI (3a
UCKITIOYeHUEM yYmEHHbIX e . 2.1 — 2.2).

3. MonyyeHue 3a4€Ta N0 UTOram OCBOEHUS1 ANCLUNIINHbI
OBLLUAA TpynoemkocTb Yacbl 108
OUCLMUNINUHbI: 3ayvyeTHble eAUHULbI 3

lNpumeyaHue:

* — cemMecmp — O5151 O4HOW M OYHO-3a04HOW (POPMbI 0BYyYEHUsI, KYpC — Aa 3a04HON PopMbl 06yYeHus;
** — KP/KTI, pedepaTtalacce/npeseHTaumm, KOHTpOnsHon paboTbl (4118 o6yyaroLmxcsa 3a04Hon hopMbl

00y4yeHus), pacyeTHo-rpacmyeckon (pacyeTHO-aHaANUTUYECKoN) paboTbl 1 Ap.;

4. COOEPXXAHUE U CTPYKTYPA ANCLUMIINHDbI

4.1 YKpynHeHHas coaepxaTtenbHas CTPYKTypa AUCLUMMNIUHLI U
obuas cxema ee peanusauum B y4ebHOM npouecce

TpynoemKkoCTb pasgena u ee pacnpegenexHue <
no Bmaam y4ebHon paboTbl, Yac. = o 3c
AyauTopHas paboTa BAPC o g < Iaog
—
3aHATUS =290 _| S5&
) E| e 7 s JFxQ
Homep n HanmeHoBaHne ° o 3 < @ eF > ez
pasgena AUCLUMIUHGI. = < sSs| 2 I 2 5 g5 E 3
YKpYMHEHHbIE TeMbI pasgena = g S (86| & g 2 2 2>8¢2 s5g¢
© = T8 [ 9 = TS5 2ak
o 2 o | 2 ® 2 £33 858°©| 25z
c = X a X S o = o 5 0
0 ) e € a Z 3=
18| S s |z | 28%8
~ (]
[= c © g s
2 3 5 6 7 8 9 10
OuyHasa hopma oby4eHus
mgpocTaTrka 14 4 2 2 10 2 PrP, OrlK-1,
1 | 1.1 dusmyeckne cBOMUCTBA KUOKOCTEN OneKTpoH | OMK-5
1.2 TwapocTaTika Hoe
TecTupoBa
M'mppoavHamuka 36 24 10 4 10 12 4 e
2.1 OCHOBHbIE r'MapaBnnyeckne
napameTpbl NOTOKa
2 | 2.2 'mgpaBnuyeckne conpoTmBIieHns
2.3WcTeyeHmne XnaKocTn U3 oTBEPCTUN 1
Hacagok
2.4 [IBwxeHue xunakocTu no tpybam
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2.5 PaBHOMepHOE [BWXEHUE XUOKOCTU B
KaHanax

3 | 'mgpasnuyeckne malunHbl 18 6 2

3.1 Hacocbl

3.2 l'vgpaenuyeckue gsuratens

4 | 'vgponpueog 14 2 2

12 4

4.1 O6BEMHBIN rTMaponpuBog

4.2 Arperatbl rmgponpuBo4oB

5 | Cenbckoxo3ancTBeHHOEe BOogOCHabXeHme 14 2 2

12 4

5.1 TexHonornyeckme npoueccsl
BOJOCHa0XeHns

5.2 OCHOBHbIE 3NEeMEHTbI CUCTEM
BOJOCHa0XeHns

6 | OcHoBbI rMapoMenvopaumm 12 2 2

10 2

6.1 M'mapomenvopauuns

6.2 OpoLueHue

[MpomexyToyHas atTecTaums X X

3avyeT

Wtoro no gucumnnmde | 108 40 20

4.2 JIeKUMOHHbIN KypC.
MpuMepHbIM TeMaTUYeCKMI NNaH YTeHUs NeKuMi no pasgenam AUCLUNIIUHbI

No TpyaoemkocTb no
3 asfgeny, vac.
P y MpumeHsemble
5 S Tema nekumn. OCHOBHbIE BOMPOCHI TEMbI WHTEpPaKTUBHbIE
e = 3a04Has
a ol g OYHas dopMbl 06yHeHUst
o [} dopma
o =
1 2 3 4 5 6
Tema: 'ngpocraTtuvka OnekTpoHHas
1 1 | 1. dusuyeckme cBONCTBA XUOKOCTEN 2 npeseHTauns
2. 'mpgpocTtaTuka
Tema: N'mapoanHamunka
2 | 1. OcHoBHblEe rMapaBnNuyeckne napameTpobl 2
noToka OneKkTpoHHasd
2 3 | 2. Tngpasnuyeckne conpoTmBneHus 2 npeseHTauns
4 | 3. VicTeyeHure XnaKocTu n3 0TBEPCTUN M Hacagok 2
5 | 4. OBwvxKeHune XnuakocTu no Tpybam 2
6 | 5. PaBHOMepHOe ABWMXEHWE XUOKOCTM B KaHanax 2
Tema: N'mgpaBnnyeckue MallnHbI
3 7 1. Hacochbl 2 AnekTpoHHas
2. 'ngpaenuyeckne gpuratens npeseHTauus
Tema: 'mpgponpusog
4 8 1. O6beMHbIN rmaponpueos, 2
2. Arperatbl rmgponpueogos
Tema: CenbCcKoXo3anCTBEHHOE BOAOCHabXeH e OneKkTpoHHasd
5 9 | 1. TexHonornyeckune npoueccol BOJOCHabXeHNs ) npeseHTauus
2. OCHOBHbIE 3NEMEHTbI CUCTEM BOAOCHAOXEeHUS
Tema: OcHOBLI rMapomenuopaunm OneKTpoHHas
6 10 | 1. 'mapomenuopaums ) npeseHTauUus
2. OpoweHue
O6Las Tpya0EMKOCTb JTIEKLMOHHOIO Kypca 20 X
Bcero nekuun no gucumnnmHe: 20 M3 HUX B MHTEpaKTUBHOW hopme: yac.
yac.
- 0O4Hasa popma obyyeHus 20 - 0O4Haga cbopMa 0ByyeHus
- 3a04Haga oopMa 0byyeHus - 3a04Has gopma obyyeHuns
lNpumeyaHus:

- MaTepuarnbHoO-TEXHNYECKOoe obecneyveHne NeKUMOoHHOro Kypca — cMm. [NpunoxeHue 6;
- obecneveHne NeKUMOHHOro Kypca y4ebHom, y4ebHOo-MeToaN4YEeCKO NMTepaTypon U NHbIMU OMBNNOTEYHO-
MHOPMaLMOHHBIMU pecypcamun 1 cpeacteamm obecneyeHms obpasoBaTenbHOro npouecca — CM.
Mpunoxexns 1 n 2.

12




4.3 NMprmepHbIN TeMaTU4ECKNI NNaH NPaKTUYECKNX 3aHATUN
no pasgenam AUCLUNIUHbI

No TpygoemKkocTb no
pasgeny, vac.

o = Tema 3aHaTUA / WNcnonbsyemble Csssb
C 2 g lMpumepHbIe BONpOChl Ha 0b6cyxaeHne WHTEPaKTUBHbIE | 3aHATUSA C
& = & (BNs ceMuHapCcKux 3aHATUI) ouHas | caouHas dhopMbI** BAPC*
829 © dopma
a2 ®
1 2 3 4 5 6 7

Tema rpakmu4ecKoeo 3aHsamus:

M'mppocTtaTtuka

1. OcHOBHble u3nyeckne CBOUCTBA
1 2 | XungkocTten ocn

2. Cuna paBneHuMs  XWOKOCTM  Ha 2

NpOn3BOJSIbHO OPWEHTUPOBAaHHYIO

NOBEPXHOCTb.

Tema rpakmu4eckozo 3aHAMuUs:

[udpoduHamuka

3 | 1. YpaBHeHue bepHynnu pans noTtoka ocn

peanbHOW XNOKOCTU 2

2. MoTtepun Hanopa B Tpybax
2 Tema rpakmu4eckoz2o 3aHamusi

MopaBnvMyeckme  pacyeTbl  HamopHbIX

TpybonposoaoB

4 | 1. PacyeT KOpOTKNX TpybonNpoBOAOB. 2 ocn

2. Pacyetr rmppaBnnyeckun  ANUHHBIX

TpybonpoBoaoB npu nocrneaoBaTeNlbHOM

1 napannensHoMm coeanHeHnn Tpyo.

Bcero npakrnyeckux 3aHaTUA N0 | 4yac. M3 HUX B UHTepakTuBHOW hopme: | 4ac.
AucumnnunHe:
- OYHasA/04YHO 6 - 0YHasa/04YHO-3a04Hasa hopma obyveHus
- 3a04Haga oopMa 0by4yeHus - 3a04Hast opma obyyYeHns

* YcnosHbie 0603Ha4YeHus:

OCIl — npegycMoTpeHa obsizaTenbHas camonogrotoBka K 3aHaTuio; Y3 CPC — Ha 3aHATMM BblgaeTcs
3agjaHue Ha koHkpeTHyto BAPC; MNP CPC - 3aHATME cogepxaTenbHO 0asupyeTcs Ha pesynbTarax
BbINOMHEHNs oby4atowmmes koHkpeTHon BAPC.

** B T.4. Npu ncnonb3oBaHum matepmnanos MOOK «HassaHue», Ha3BaHne BY3a-pa3paboTtynka, Has3BaHue
nnatdopMbl 1 CCbIflka Ha Kypc (C yka3aHuem AaTtbl nocnegHero obpalleHunst)

lMpumeyvaHus:

- MaTepuanbHO-TEXHUYECKoe obecneyveHne NPakTUYECKNX 3aHATUIN — cM. MNpunoxeHue 6;

- obecneyeHve MNpaKTUYECKUX 3aHATUMA y4ebHOW, Yy4eOHO-MEeToaMYECKON nUTEePaTypo U UHLIMM
61BNMOTEYHO-MHOPMALIMOHHBIMU pecypcamun 1 cpeacTBamu obecneveHns obpasoBaTenbHOro npoiecca —
cM. MNpunoxeHna 1 mn 2.

4.4 NNabopaTopHbIN NPaKTUKYM.
MpumepHbIN TeMaTUYeCKMI NNaH NnaéopaTopHbIX 3aHATUM NO pasfeniamMm AUCLUNIIUHbI

Ne TpynoemkocTb JIP, yac Cssasb ¢ BAPC
! 3
8% 2
~ = o3
© o s o O
T ‘Q =Eo 3B«
! Q = =
O m (] ()
© o o + e o [0) 3 =
c . . 552 [£Q I3
g & 5 Tema nabopaTtopHon paboThbl ouHas 3a04Has gos= T 9 @2
@ = = ¢popma 88k |Ea ZES
®© > T o O = &
o gL § = am ©
o2 (LN C Q
g3 £g 2
&} J© T
T O =
™I
[a1]
1 2 3 4 5 6 7 8 9
2 1 VccneposaHve pexuma 2 + + | OnekTpoHHas
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OBWKEHUS XXUOKOCTH npeseHTauus
2 TapupoBaHue Bogomepa BeHTypu 2 ONeKTPOHHas
npeseHTauus
3 OnpegeneHuve nyTesbIX 2 OnekTpoHHas
COMpPOTMBNEHWI NO ANNHE npeseHTaums
2 4 VicTeyeHne u3 otBepcTui Npu > OnekTpoHHas
NMOCTOSIHHOM Hanope npeseHTauus
WcnbiTaHne ueHTpobexHoro 5 OnekTpoHHasa
3 7 Hacoca, CHATVE XapaKTepUCTHK npeseHTauus
WcnbiTaHme o6beMHOro Hacoca 2 + + ONEKTPOHHas
npeseHTaums
3 7 M3yyeHne KOHCTPYKLUMIA HAaCcOCOB. 2 + + OMEKTPOHHaA
npeseHTauus

Wtoro JIP 7 Obwas TpygoemkocTb JIP 14 X

* B T.4. npu ncnonb3oBaHum matepuanos MOOK «HasBaHue», HasBaHue BY3a-paspaboTtumka, HazBaHWe nnatdopMbl U CCbifika Ha
KypC (C ykasaHvem gaTtbl nocrnegHero obpalyeHust)

lMpumeyaHusi:

- MaTepuasnbHO-TexHN4Yeckoe obecneyeHne nabopaTopHOro NpakTukyma — cM. MNpunoxexue 6;

- obecneyeHne nabopaTopHOro nNpakTUkyma y4ebHow, y4ebHO-MeToaNYEeCKON NTepaTypon N MHbIMM BbnMoTeyHo-
MHAOPMaLMOHHBIMU pecypcamu u cpeactesamm obecneyenusi obpasoBaTenbHoro npouecca — cM. MNpunoxexuns 1 m 2.

LUKANA U KPUTEPUMX OLLEHUBAHUA
— OUeHKa «3avTeHO» MpUCBaMBaETCA 3a KayeCTBEHHOoe od)opMneHne nabopaTtopHon paboThl,
npaBusibHblE OTBETHLI HA BONPOCHI;
— OLIEHKa «He 3a4TeHO» Mo riabopaTopHor paboTe BbICTABNSETCS, €cnn obydyalowmincs He cMor gatb
rpamMOTHbIN OTBET Ha BOMPOCHI.

5 NIPOrPAMMA BHEAYOUTOPHOW AKAOEMUYECKOW PABOTbDI
ObYYAKOLWMXCA NO gUCUUNIIMHE
5.1 ®uKkcupoBaHHbIe BUAblI BHEayAUTOPHbIX CAaMOCTOSATENbHbIX paboT
5.1.1 BbinonHeHue M 3aWmta KypCcoOBOro npoekrta no AUcuunnuvHe
He npedycmompeH Y1
5.1.2 Mecmo pacyemHo-2paghudeckoli pabombi 8 cmpykmype OucyunyuHbl

Pasgenbl y4ebHOM AWMCUMNNUHBI, YCBOEHWE KOTOPbIX OOy4YaloLlMMKM COMPOBOXOAETCA WK
3aBepluaeTcs noarotoskon PP

Pazgenbl AncuunnunHbl, OCBOEHNE KOTOPbIX
OOyaIOLMMMCS CONPOBOXAAETCS Mk KomneTteHuun, chopmmpoBaHne/pasBntmne KoTopbix
3aBepLUaeTcs BbINONIHEHMEM pPaCYETHO- ’
rpadUIEcKol paBoThl obecneynBaeTcs B xoae BbINOMNHEHNS
No HanMeHoBaHNE pac4yeTHo-rpadunyeckon pabdoThl
1 M'mppocTtaTtumka
2 M'mppoanHamuka OlnK-1
3 'MapaBnmMyeckne MalluHbI
4 M'mpponpusog,
5 CenbCcKoX03aNCTBEHHOE
BoAoOCHabXxeHne
6 OcHoBbI rMgpomMenuopaLmu

5.1.2.2 KomnnekT 3agaHui Ans BbINOMHEHUS pac4eTHO-rpadnyeckon paboThbl

3agaHne Ha pacyeTHo-rpadmyeckyto paboTy (aanee no Tekcty—PI'P) cnegyeT 6paTh No nocriegHen
umdpe wndpa 3a4eTHON KHVKKN.

TekctoBbI MaTepuan PP gormkeH ObiTb oopMieH B BMAE MOSICHATENbHOM 3annckm obbemMom
15...20 cTtpaHuy Ha nuctax dopmata A4. TekcT OomkeH ObiTb HanmcaH pa3bopyMBbBIM MOYEPKOM UMK
pacneyaTaH Ha npuHTepe. 3anncu NPomn3BoaAT Ha OAHOM CTOPOHE NUCTa € NoNsMu LWpuHon 20 Mm crnesa u
5 MM cripaBa.

TekcT gomkeH BbITb CTUAMCTUYECKU U opdhorpadmyecky npasunbHeiM 6e3 cokpalleHuin crios. Bece
dopMynbl NPUBOAATCHA CHayana B GYKBEHHOM BbIpaXeHUM C MOCMeAyloLen pacluMdpoBKON BXOAALLMX B
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dopMyny BEenMYMH, a 3aTeM YyXe B HUX MNPOCTaBNAT UUGPOBbIE 3HAYEHMS U MPOU3BOAAT pPeELUeHue
OTHOCUTENTbHO UCKOMOW BENMUYNHBI.

Mpn Mcnonb3oBaHUN HOPMATUBHBIX U CNPaBOYHbLIX AAHHbLIX CriegyeT AenaTb CCbIIKY Ha UCTOYHUKN.
B koHUe pacyeTHo-rpadmyeckon padboTbl HEOOXOAMMO NPUBECTU NepPeYeHb UCMONb30BaHHOM NUTepaTypbl C
yKasaHMeM aBTOpa, Ha3BaHMs KHUTK, n3gaTenbCcTBa U roga usgaHusl.

Tekct PI'P pomkeH HauMHaTbCsa C TUTYNBHOIO NIUCTA, BbINOSIHEHHONO Ha OObIYHONM nucden Gymare.
TUTYnNbHBINA NUCT AOMKeH ObiTb 0POPMIEH B COOTBETCTBMM C TpeboBaHMaAMY cTaHaapTa.

PelueHune kaxgon 3agaym cnefyeT HauMHaTb C HOBOW CTpaHuLbl. TEeKCT 3agady NuLeTcs NonHoOCTbHO,
6e3 cokpalleHun. lNMocne 4ero cnegyeT COCTaBUTbL KpaTKMe YCNOBUS 3a4ayuM C PUCYHKOM, BbIMOMHEHHbIM
YepTeXHbIMU MHCTPYMEHTaMN. BbluncneHns JomKHblI COOTBETCTBOBATb HEOOXOAUMON TOYHOCTM (80 COTbIX).

Mpaduyeckyto YacTe paboTbl (rpadurkmn) HeOBXOANUMO BbINOMHATL HA MUNNMMETPOBON Bymare mnu
Ha KomnbloTepe.

Mpwn peleHnn 3agay YpesBblHaiHO BaXKHO CreamTb 3a COOMoaeHneM eaAMHCTBa pa3MepPHOCTU BCEX
BXOOSLLMX B pacyeTHble ¢opMyrbl BenuuMH. HepgoctaTouyHOe BHMMaHWE K pasMepHocTsM — Haubonee
yacTas npuMymnHa OLNBOK.

BbinonHeHHyto PI'P cTyaeHT o6s3aH npeactaBuTb NpenofaBaTento Ha NPOBEPKY He MOo3Xe, Yem 3a
10 gHen Ao Havana ak3aMeHaLMOHHOW ceccuun. B Bo3BpaleHHon PP oby4vatowmin omkeH ncnpaBuTb Bce
OTMEYEHHbIe OLUMOKM 1 BbINOMHUTL BCE AaHHbIE EMY yKa3aHus.

3apava 1.

[nsi nogoepXaHus MNOCTOSIHHOIO YPOBHSA B pe3epByape (puc. 1) H, Boga w3 6eperoBoro kornogua
nepekavymBaeTcs LEeHTPOOEXHbIM HACOCOM C 06beMHbIM pacxogom Q. BcacbiBalowmin N HarHeTaTernbHbIN
TpybonpoBoadbl UMEKT COOTBETCTBEHHO: ANUHbI lgc; |y; anameTpsbl dge, dy; KO0adhdULUMEHTHI CONPOTUBMIEHMS
TpeHns Agc = 0,025, Ay = 0,03; cymmapHble KOaULNEHTbI MECTHbIX COMPOTUBMEHUA &pc = 8; &y = 12.
VcxoaHble AaHHble Anst BbINOMHEHUS paboThl NpuBeaeHbl B Tabnumue 1.

1. TpownsBectn BbIGOp LeHTpobeXHOro Hacoca. [locTpouTb ero paboune xapaktepuctukn H = f(Q), n =
f(Q).

2. MocTtponTb  xapaktepuctuky Tpybonposoga Hrp = f(Q) 1 onpegenute paboyyto TOYKy Hacoca.

3. OnpepenuTb MOLWIHOCTb Ha Bany Hacoca ans paboyen Toukm Hacoca K.n.a4. Hacoca v onpegenuTb no
xapaktepuctuke n = f(Q).

4. Kak M3MeHUTCS Hanop 1 MOLLHOCTb Hacoca, ecnu nogavy BoAbl 3a4BWXKKOW YBENMUNTbL Ha 15%7?

const 'PaT
|
Ly, dy ]
]
LBc,dBc
‘PaT
Puc. 1. PacyeTHas cxema.
Tabnuua 1.

McxopHele BapwuaHT - nocnegHas umMdpa 3a4eTHOM KHUXKKN
AaHHEIe 0 1 2 3 4 5 6 7 8 9
OO6beMHbIN 0,98 3,5 0,5 1,0 2,0 1,5 3,0 0,4 2,5 4,0
pacxop BoAbl
Q x 1072 m%lc
BbicoTa 20 16 6,7 14 15,6 17 10 12 12 15
nogbema Boabl
H, m
BcacbiBatowum 13 12 10 30 8 6 11 12 5 20
Tpybonposoa;
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anvHa Lgc, ™M
Onametp dgc, M | 0,125 | 0,15 0,06 0,25 0,20 0,15 0,15 0,08 0,15 0,20
HarHeTaTenbHbIN 20 50 42 80 100 120 210 85 67 95
Tpybonpoeop,

anvHa Ly, ™
anameTtp dy, M 0,10 | 0,125 | 0,05 0,20 0,15 0,10 0,10 0,05 0,10 0,15
Temnepatypa 4 20 6 25 14 10 12 16 21 18
Bogbl t°, C

3apgava 2
OnpepgenuTb Ha Kakoe pacCcTosiHue L B perynupyemble uronbvatble gpoccenst Heobxoammo
BOBVHYTb UMy B ApPOCCENUpYoLLee OTBepCcTUe ans obecneyeHus nepenaga gaBneHus Ap, eCnv N3BeCTHbI
yron vrnbl a, gnameTp gpoccenupyrollero oteepctusi D, ero koadduumMeHT pacxoda [, pacxoa Xunakoctm Q,
nnoTHocTb pabouyen xnakoctn p=900 kr/m>,

YkaszaHue: nnowagb ApOCCEeNUpYIOLLEro Komnbla onpeaenuTs no npubnmkeHHon dopmyne: =00, —

Wk, rae (D — nnowagb otBepctust, (D, — nnowaab urnbl B cedeHun 1-1.

K ‘
P22z AVNEZZ
B Ay B
X IS ITSS
) 1
Pwuc. 2 PacyeTtHas cxema.
Tabnvua 2
McxoaHble BapwuaHT - nocnegHas umdpa 3a4eTHON KHUXKKN
JaHHble 1 2 3 4 5 6 7 8 9 10
Ap, MlMa 3,2 3,4 3,6 3,8 4,2 4,4 4,6 4,8 5,0 5,2
a, °© 30 35 40 45 20 25 30 35 40 45
D, Mm 6 8 10 8 10 6 10 8 6 8
g 0,6 0,61 0,62 0,64 0,8 0,81 0,82 0,84 0,71 0,74
Q, m’/c 1,2 1,3 1,4 15 1,6 1,7 15 1,2 1,3 1,4
3apava 3

OnpegenuTb AdaBneHve Ha Bbixo4e M3 Hacoca O6bEeMHOro ruaponpuBoda NOCTYNaTernbHOro
OBWKEHUA ¢ ApocceribHbIM perynmpoBaHMemM CKOpOCTU BbIXOOAHOIO 3BeHa, rae 1 — Hacoc, 2 — perynupyemMbin
apoccenb. Paccumtath cKOpoCTb nepemMelleHnst nNoplHa V, CO LUTOKOM MpW TakoM OTKPbITMM Opoccens,
Korga ero MOXHO paccMaTpuBaTb Kak OTBEPCTME MIowWagbio oy C KoadduumeHTom pacxoga . LUTok
rmgpounnuugpa 3 HarpyxeH cunon F, guameTtp nopwHA D. lNpepoxpaHuTenbHbIM KrnanaH 4 3akpbiT.
M3BecTHO: Nnogaya Hacoca Q, NNOTHOCTL XxuakocTh p. MNMoTepamu B TpybonpoBogax npeHebpeys. MicxogHble
AaHHble A5S BbiNonHeHnsa paboTel NpuBeaeHbl B Tabnuue 3.

F
Puc. 3. PacueTHas cxema.
Tabnuua 3
McxoaHble BapwuaHT - nocnegHas undpa 3a4€THOW KHUXKKM
AaHHble 0 |1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |9
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F, H 1800 1700 1600 1500 1400 1300 1200 1750 1650 1450

D, mm 40 60 80 100 140 75 40 60 80 100

o, CM” 0,05 0,06 0,07 0,08 0,09 0,05 0,06 0,07 0,08 0,09

J 0,64 0,62 0,60 0,64 0,61 0,62 0,60 0,64 0,61 0,62
3agaHue 4

OnpeaennTb CeKyHOHbI M 4YacoBOW pacxodbl BoAbl ANs CENIbCKOrO HACeNeHHOro MyHKTa ¢
LieHTpanuM30oBaHHbIM BOAOCHABXXeHNeM M3 BoAOpa3bopHbIX KOMOHOK. OCHOBHbIMU MOTPebuTensmMu Boabl B
CEerbCKOM HaceneHHOM MyHKTe ABMSTCS: HaceNeHne, XNBOTHbIe, HaXxoasLWMECs B JINYHOW COBCTBEHHOCTHU,
KMBOTHOBOAYECKME hepMbl, NPeanpusSTUA Mo nepepaboTke MOMOYHON NPOAYKLUN.

WNcxoaHble gaHHble Ans BbINOSIHEHUSt paboThl NpBeAeHbl B Tabnuue 4

Tabnuuya 4
McxoaHble BapwuaHT - nocnegHas undpa 3a4€THOWM KHUXKKMN
AaHHble 0 |1 | 2 |3 | 4 |5 | 6 | 7 B |9
HaceneHne cenbCcKoro HaceneHHoro nyHkTa
HaceneHwe,
nonb3ytoLeecs Bogow
N3 YyNn4HbIX 2885 | 2145 | 1942 | 1647 | 674 542 321 412 | 1091 724
BOAOPa3bOpHbIX
KONTOHOK, Yern.
CKOT B JIM4HOM MOfMb30BaHNMN HACENEHWs, ronoB
Mono4Hble kKOpoBbI 865 750 500 425 325 789 987 506 602 347
CBUHbM 769 850 900 145 625 412 521 654 547 582
OBUbI, KO3bI 1807 254 457 1200 | 1600 | 456 56 58 492 621
Kypbl, yTKn 3730 352 2600 | 2900 | 1400 | 1253 | 4561 | 2541 | 2476 | 2147
[MpombiwneHHbIe NpeanpuATMSa (MOMOYHbIV 3aBOA)
MpeanpuaTtne no
nepepaboTke
cenbckoxosancTeeHHon | 34,1 30,7 | 325 | 416 | 454 | 50,1 | 435 | 60,2 | 80,4 15,2
npoayKuun, T MOSoKa B
CYTKM
>KuBoTHOBOAuUeCKUA koMnneke (pepma)
MornouyHble KOpOBbI, 1515 1425 | 1325 | 1725 | 1825 | 2025 | 2500 | 3000 | 300 452
ronos
MonogHsK KpynHoro 8461 652 907 785 856 1563 | 1752 | 1500 | 150 225
poraToro ckoTa, rosios
3apgava 5.

B xo3ancTBe gBa yyacTka C OBOLUHBIMW KyNbTypamMu MOMAMBAlOTCS ABYMS MallMHaMu, Kaxgas u3s
KOTOpbIX paboTaeT Ha AByx nosvumax. KOHCTpyKTMBHas AnuHa MawuHbel Lg,, 06bEMHbIN pacxod BoAbl
nogaBaeMbIl OOHOM MalmnHOW Q, TpebyeMbin Hanop BoAbl Ha rmgpaHTe h. TpebyeTcsa: npousBecTn BbIOOP
ONaMeTpoB CTanbHOro TpybonpoBoga OpoCUTENBHON CETU, MPUHSAB CKOPOCTb ABWXEHUS BOAbl NO TpybGam V.
OnpepennTtb NoTepu Hamopa B CETUM U HAMoOp HACOCHOW cTaHuuu. McxogHble OaHHble AMis BbIMOMHEHUS
paboTkbl NnpuBeaeHbl B Tabnuue 5.

s

Puc. 5.

NnosnimBa CenbCKOXO3ANCTBEHHbIX KynbTyp:

1 -
MallnHa.
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CxeMbl OpOCI/ITeJ'leOI7I ceTn n nepemMeLleHna prFOBOIZ [oxagesanbHOW MaluWHbl Ansd

HacoCHas CTaHuus; 2 — HaI'IOprII7I pr6OI'IDOBO,EI,; 3 - r’MApaHThbI; 4 — Kpyrosaa noxnaesalibHadA

Tabnuuya 5



UcxogHble BapwuaHT - nocnegHas undpa 3a4eTHOM KHUXKKN

JaHHble 0 1 2 3 4 5 6 7 8 9
KoHcTpyKkTVBHas
AnvHa MalluHbI
unm LMpUHa
3axBaTa (gnvHa
MaLuHbl) B Ly,
M
O6BbeMHbIN 35,0 47,5 35,0 | 47,5 35,0 47,5 35,0 47,5 35,0 47,5
pacxopg Boabl Q,
n/c
Hanop Boagbl Ha | 17,6 20,0 17,6 20,0 17,6 20,0 17,6 20,0 17,6 20,0
rmapaHTe h, m
Honyctnmas
CKOPOCTb
ABWKEHVA BOAbBL | 1 1 1,2 13 1,2 1,1 1,3 1,4 1,3 1,4 1,5
no Tpybam V,
m/c

360 420 360 420 360 420 360 420 360 420

PacctodaHue ot
HaCoCHOWN
cTaHuuMm Ao
nons L, m
"eope3nyeckas
BblCOTa
noabema BOAbl
H;, m

100 120 80 140 200 180 160 250 300 140

5.1.2.3 UHdhopmayuoHHO-MemooduYyeckue U MamepuasibHO-mexHuU4Yeckoe obecrieyeHue rnpoyecca
8bINMoJIHEHUSsT pacyeTHo-rpacuyeckon paboThbil.
1. MaTepuanbHO-TEXHUYECKOE obecrneyeHne NpoLecca BbIMONIHEHMS pacyeTHO-rpacmyeckon paboThl
— cMm. MNpunoxeHue 6.
2. ObecneyeHne npouecca BbINOMHEHNS pacyeTHo-rpadmyeckon paboTbl) yuyebHon, yyebHo-
METOAMYECKON nNUTepaTypod M WHbIMU BMBMMOTEYHO-UHOPMALMOHHBIMK  pecypcamMmun, U cpeacTBamm
obecneyeHns obpasoBaTenbHOro npouecca — cMm. Mpunoxexwue 1, 2, 3.

LUKAINA U KPUTEPUUN OLLEHUBAHUA

BbinonHeHHasa pacyeTHo-rpaduyeckasl paborta, cocToswas M3 pacyeTHOMN YacTu u rpaduyeckomn
yactn Ha 1 nucte cpopmarta A4, caaeTcs Ha NpoBepky npenofaBaTento 3a ABe Heaenu OO OKOHYaHus
cemecTpa. [Nocne nposepku PP cTygeHT OOfmKeH BHECTUM B HEro MCMpaBfeHus no BCEM OTMEYEHHbIM
npenogasaTeneM 3ameyvyaHusim.

CobecepoBaHne co ctygeHTom no PP npoBogutcs B COOTBETCTBMM IpaddMKOM, COCTaBIEHHbIM
npenogasaTteneM u yTBepXXAeHHbIM Ha 3acegaHun kadegpbl. [locne coobuieHus cTygeHTa 0 cogepXaHuu
paboThbl M NPUHSTBIX UHXEHEPHBIX PELUEHNSIX OH OTBEYAET Ha BOMPOCHI NpenogaBaTtensi U CTyAEHTOB.

OueHka paboTbl penTuHrosas. MakcumanbHOe kommdectBo GannoB — 100 — pacnpegensetcs
cnegyrowmnm obpasom:

— 3a 3awuTy (cobecenoBanune) — 30;

— coaepxaHune paboTbl — 50;

— odopmreHune paboTbl — 20.

Bbannbl 3a cogepxaHue n odopMIieHUe BbICTaBMAKTCS MNpenofaBaTenem npu npoBepke W nocne
ncnpaeneHns 3aMmevaHuin No paboTe KOPPEKTUPOBKE He Mognexar.

CTtyneHTy, HabpasLlemMy CyMMapHO:

— Bonee 60 6annoB — «3a4TEeHO».

Ecnu konuyectBo G6annoB MeHee 60, TO CTydeHT mpoxoauT npoueaypy cobecefoBaHUs MOBTOPHO,
AaTy 1 BpeMsi KOTOpOW YyCTaHasnvBaeT rnpenogasaTerb.
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5.2 CamocTosiTennbHOEe U3y4yeHue Tem

Howmep pasgena | Tema B coctaBe pasaena/Bonpoc B COCTaBe TeMbl PacuyeTtHaa dopma TekyLlero
OVCUMNIVHBI pasgena, BblHECEHHbIE HA CaMOCTOATENbHOE TPYOOEMKOCTb, Yac KOHTpOIS Mo Teme
n3yyeHue
1 2 3 4
OuHasa bopma obyveHus
2 Tema: N'vopoguHamuka. PaBHomepHoe OBWXEHWne 4 OnekTpoHHoe
XWOKOCTU B KaHanax. TecTMpoBaHue
3 Tewma: Mmppasnu4yeckne MaLLWHBbI. 6 OneKTpoHHOEe
'mopaenuyeckne aBuraTens TecTupoBaHve
4 Tema: M'vaponpusod. O6beMHbIN rMaponprBoA. 6 OneKTpoHHOoE
TecTMpoBaHue
5 Tema: CenbCKOXO3ANCTBEHHOE BOAOCHAbGXEHME. 6 OneKTpoHHOoE
TexHonornyeckne npouecckl BOOOCHaGXeHUS. TecTupoBaHve
6 Tema: OcHoBbI rngpomMenuopaumm. OpolueHne. 6 OneKTpoHHoEe
TecTMpoBaHue

Mpu camocmosimenbHOM u3y4YyeHuu mem oGydyaollemMy credyeT yaenuTb BHMMaHue Bonpocam
nnada. MNpyv 39TOM HEOBGXOAMMO COCTaBMATb KOHCMEKTbl, B KOTOPble 3aHOCATCS OCHOBHbIE MOMOXKEHUS,
COCTaBISAILOTCA CXEMbl MOCTaHOBKW OMbITOB.

XenatenbHo, 4YToGbl OGy4aloLIMiACs, 3a NEepuod OCBOEHUSI Kypca COCTaBMIT TEPMUHOMOrMYECKUiA
CroBapb, MOSICHAIOLLWIA OCHOBHbIE MOHATUS U TEPMUHbI, YTO OyaAeT None3HbiM NpY OCBOEHUM MPOGUIBHBLIX
AMCUMNIMH M MOAroTOBKE K  WTOrOBOW  rocygapCTBEHHOM — aTTectauuu.  [Ona cocTaBneHus
TEPMUHOSOIMYECKOrO CrioBapsi MOXHO BOCMOMb30BaTbCA MaTtepuanamu, npuBeAeHHbIMU B y4eGHOM
nuTepaType, CCbINKN Ha KoTopble NpuBegeHsl B MOC.

LUKANA U KPUTEPUM OLLEHMBAHUA

- OLiEHKa «3a4ymeHo» BbICTaBMSETCH, ecnu 0b6yyaroLwmnini Ha OCHOBE CaMOCTOATENbHO U3YYEHHOTO
MaTepuana, CMOI BCECTOPOHHE pPacKpbiTb COAEpXaHue TeMbl MNpu pPyObexXHOM TecTUpoBaHMU MO
pasgenam B MOC.

- OueHKa «He 3aymeHo» BbICTaBMNAETCH, €CMM Ha OCHOBE CaMOCTOATENbHO W3YYEHHOro
mMatepuana, He CMOr pacKkpblTb cogepXaHue TeMbl, He npoLuen pybexxHoe TectuposaHue B OC.

5.3 CamonoaroToBkKa K ayAUTOPHbIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

3aHaTui, no

Xapakrtep OpraHusaumoHHas o PacueTHas
KOTOpPbIM O6wmn anropUtm
(copepxaHue) OCHOBa TPYAOEMKOCTb,
npegycMoTpeHa CaMOMOAroTOBKU
CaMOMOArOTOBKN CaMOMOAroTOBKN yac
CaMonoAroToBKa
OyHas dopma 0byyeHust
JlTaGopaTopHbie MoaroToBska no MnaH nabopaTopHor | 1. PaccmoTpeHne BOMpoCoB
paboTbl Temam paboThl; nabopaTtopHon paboTbl
nabopaTopHbIX 3apaHus 2. VisyyeHne y4ebHoN
paboThbl npenogasaTens, nuTepaTypbl, HOPMaTUBHbIX 10

BblJaBaeMble B
KOHLe npeablayLiero
3aHATMA

[OKYMEHTOB, MHTEPHET-
pecypcoB no Teme
nabopaTtopHol paboThbl.
3.MoaroToBka OTBETOB Ha
KOHTPOJIbHbIE BOMPOCHI.

LUKAINA U KPUTEPUMN OLUEHNBAHUA

- «3a4YmeHOo» BbICTaBNAEeTCA, eCcln o6yqa}ou.|.vu7|c;| CMOrI' BCECTOPOHHE pacCKpbITb TeopeTn4veckoe
cogepXXaHune TeMbl.

- «He 3aymeHOo» BbICTaBNAeTcd, ecnn o6yqa+ou4v||7|c;| He CMOIr BCECTOPOHHE pacCKpbITb
TeopeTn4yeckoe cogepxaHne TeMbl.
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5.4 CamonogroToBkKa v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpuaTusix (paborax) NpoBOoAUMbIX B paMKax TeKyLLero
KOHTPOJIsi OCBOEHUA AUCLIUMNITUHBI

HanmeHoBaHue PacuyeTHas
Oxsart CopepxatenbHasi xapakTepucTumka
OL€HOYHOro TPYLOEMKOCTb,
obyuvaromxcs (TemaTtuyeckasi HanpaBneHHOCTL)
cpeacTea yac
1 2 3 4
OyHas dopma 06yyeHus
CobecedosaHue dpOoHTanbHLIN 3HaHus, yMeHus " KOMMeTeHUun, 1
(8x00HOU KOHMPOIIb) nonydeHHble oby4yaroLmmMmicsa B npouecce
N3y4YeHns NpeLlecTBYHOLMX AUCLMNINH
«MartemaTtukay, «Dnsukay,
«TeopeTnyeckas MexaHuka»
BnekmpoHHoe PpOHTaNbHbIN TecTtupoBaHuMe No pasgenam UCLMNIIMHBI 5
mecmuposaHue
CobecedosaHue o PPOHTaNbHbLIN Mo pesynbTatam BoinonHeHus PIP 4

PrP
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6 MPOMEXYTO4YHASA ATTECTALIMA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMIIUHDI

6.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauuum 06yqarou.mxc;| no pe3ynbTaTam n3dyvyeHnda AUCUUNIIUHDbI:

1) pencteyowee «lMonoxeHne O TeKyWEM KOHTPONE YCNeBaeMoCTW, MPOMEXYTOUYHOW aTTecTauun
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda guCUUNIINHLI

Llenb npomexyToyHoMn
aTTrecTaumm -

yCTaHOBMEHNE YPOBHSA JOCTMXKEHUS KaxabIM 0byyarowmmces Lenen
1 3agay obyyeHus no 4aHHOW AUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLEen NporpaMmmbl

dopmMa NpoMeKyTOYHOM
aTTecTaumm -

3a4éT

Mecto npoueaypbl nony4veHus
3a4éTa B rpachmke yueb6HoOro
npouecca

npouenypa nposoauTtca B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa

OCHOBHbI€ YyCIIOBUS NOMy4eHUs
obyuarowmmca 3auéTa:

1) obyyaromincs BoINOMHMI BCe BUAbI y4ebHoM paboThl (Bkniovas
CaMOCTOATENbHYIO) 1 OTYMTancs 06 UX BbINOMIHEHUN B CPOKM,
yCTaHOBMEHHbIe rpadnkom y4ebHOoro npowecca no ANCUMUMIIMHE;
2) NpoLuén 3aKn4mMTenLHOE TECTUPOBAHME;

Mpoueaypa nony4vyeHua 3avéTa -

MeTogunyeckue maTepmansil,
onpegensowme npouenypbl
OLleHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO AaHHON y4ebHom
avcumnnuHe (cm. — MNMpunoxexue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLIMMU FOCYAApCTBEHHbIMKU TpeboBaHUsAMM ONs peanu3aumm yv4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kadpenpa pykoBoACTBYeTCS YCTaHOBMEHHbIMW YHUBEPCUTETOM TpeboBaHWsAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyern nporpammMbl y4eOHON AUCLMMMANHBLI C BHYTPEHHUMU npunoxeHnsammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToAMyeckMe pekoMeHZauuMuM Ans oOyyaloLMXCs MO M3YYEHWIO OUCUUMIMHBI U MPOXOXOEHUIO
KOHTPOMbHO-OLLEHOYHbIX Meponpusituin (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-meTOOMYECKOrO KOMMMekca B 00sA3aTenbHOM MNopsgke Tawkke BXogAT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuanpyeTcst Ha Hayano kaxgoro y4yebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
obGpa3oBaTenbHOro npouecca no AUCUUNIMHe; COOTBETCTBYHOLWAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopMauunoHHbIe TexHONOrMKn, Ucnonb3yemMble Npy OCyLLECTBIEHNN 0bpa3oBaTenbHOro npoiecca
no gucumnnuHe un ceegeHns o6 MHOPMAaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NpenofaBaHusa U U3yYeHus OUCLMNNWHLI, NpeacTaBneHsl B MNpunoxenun 5. [JaHHOe NpunoxeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepnanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNNNHE
CeeneHuss 0 MaTtepuanbHO-TEXHMYECKon 0asle, HeobxoouMmow [Ans  peanu3auun  nporpaMmmbl
ONCUMNNUHBI, NpeacTaBneHbl B MNpunoxeHun 6, kotopoe B 06sa3aTenbHOM MOPSAKE akTyanuaupyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C YyYeTOM xapakTepa y4ebHou paboTbl N0 AUCLUNNMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpadovkamu cgavm/npuéma/sawmnTbl BbINOMHEHHbIX paboT. KoHCcynbTupoBaHMe 0by4alolmXcs, M3yqatolmx
OaHHYH0 OUCUUMIMHY, OCYLLECTBIAETCS B COOTBETCTBMM C rPaddMKOM KOHCYNbTaLUN.

7.5 KagpoBoe ob6ecneuyeHune y4eGHOro npouecca no gucUmMninHe

CeBegeHus o kagpoBoM obecreyeHun yyebHOro npouecca Mo AUCUMMNMHE MNpPeAcTaBreHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.
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7.6. ObecneuyeHune yyebHOro npotecca no AUCLUNNNHE ANA UHBaNUAoOB U NuL
C OrpaHM4YeHHbIMA BO3MOXHOCTAMU 300POBbS

OpraHnsaunoHHO-Nnegarornyeckoe,  MCMXONoro-neJarormyeckoe  COnpoBoOXAeHue  oby4yaroLmxcs
MHBanMAOB W MWL C OrpaHWYeHHbIMM BO3MOXHOCTAMW 3[40POBbSA OCYLUECTBMASETCA Ha OCHOBaHMU
COOTBETCTBYIOLLEN peKoMeHOauMn B 3aKMYEeHUU MNCUXOMOro-MeamKo-nefarornyeckon KOMMCCUM  Unn
WHAMBMAYanbHON NporpamMmme peabunuraumm nHsanvaa.

Obyvarowmumesa 13 yucna nuy, ¢ orpaHUyYeHHbIMY BO3MOXHOCTAMM 300POBbSA M MHBanuaoB B Cryyae
HeobXxoAMMOoCTH:

— NpefocCTaBnsAlTCA MevatHble M (MnM) 3NeKTpOHHble obpasoBaTenbHbie pecypcbl B opMax,
afanTUpOBaHHbIX K OrpaHUYeHNAM NX 300POBbS;

— y4yebHO-meTOOMYeCKMEe MaTepuanbl A8 camocTosATenbHOM paboTbl, OLEHOYHble CcpeacTsa
BbIGMPAOTCH C Y4ETOM MX UHAMBUAYANBbHbBIX NCUXOPU3NYECKUX 0COBEHHOCTEN;

— paspellaeTcs UCMOMb30OBaHWE TEXHUYECKUX CPeAcTB, HEeOoOXOAUMbIX MM B CBHA3M C WX
NHAMBUAOYaNbHBIMY OCOBEHHOCTSAMM (3TU CpeacTBa MOryT ObITb NPeAoCcTaBeHbl YHUBEPCUTETOM U MOTYT
NCnonb3oBaTbCs COBCTBEHHbIE TEXHUYECKNE CPEACTBA).

— npoBedeHwe npoueaypbl OUEHMBaHWS pe3ynbTaTtoB ObBy4eHUs BO3MOXHO C  y4yeToM
ocobeHHocTel Ho3onormi (yCTHO, MMUCbMEHHO Ha Oymare, MMCbMEHHO Ha KoMmnbikoTepe, B dopme
TECTMPOBAHMA W T.N.) MPU MCNOMb30BaHWW [OCTYNHOM pOpMbl MpPeaocTaBneHUs 3adaHWiA OLEHOYHbIX
CpPeAcTB M OTBETOB Ha 3adaHus (B mevaTHOW opme yBenuyeHHblM wpudTom, B hopme ayauosanucu, B
dopme 3MeKTPOHHOro AOKyMeHTa, 3afaHus 3a4MTbiBAlOTCA acCUCTEHTOM, 3adaHuns MpedocTaBnsAlTCca C
ncrnonb3oBaHWeM Cypaonepesoaa) ¢ UCNonb3oBaHWEM AOMNOMHMTENBHOrO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi nposBefgeHus 3aHATM B rpynnax, rge obyyawTtcs uHBanugbl u obydawowmeca ¢ OBS3,
BO3MOXHO MPUMEHEHWE MyNbTUMEOUNHbLIX CPEACTB, OPITEXHUKWU, Crang-nNpoeKkToOpoB M MHbIX CPEeACTB Ans
MOBbILIEHNS YPOBHS BOCNPUATMSA y4eBHON nHdopmaumm obydaromMMmcs ¢ pasnuyHbiMy HapyweHuamun. ns
PasbsACHEHUS OTAENbHbIX BOMPOCOB M3y4aeMoOW AMCUMNNWHBI NpenofaBaTtendMu  OOMNOMHMTENbHO
NPOBOAATCH MHAMBUAYAlbHbIE KOHCYMNbTauMmK, B TOM YMCAE C MCNOMNb30BaHNeM cetn NHTepHer.

7.7 O6ecneyeHne obpasoBaTesibHbIX MPOrpamMmM C YaCTUYHbIM MPUMEHEHNeM
3JIeKTPOHHOr0 O6Y4YeHUA U AUCTAaHLUUOHHbIX O6pa3oBaTeNlbHbIX TEXHONIOTUN

Mpn peanu3aummM nporpammbl  OUCUWMIMHBI  MOTYT TMPUMEHATLCA 3NIEKTPOHHOE O0yyeHue U
ANCTaHUNOHHLIE 0Opa3oBaTeNbHbIE TEXHOOMUMN.

B cnyyae npvMeHeHWs 3MEeKTPOHHOro OOy4YeHWs, OUCTaHLMOHHbLIX 0Bpa3oBaTenbHbIX TEXHOMOMMM,
obyvarowmmca obecneumBaeTcss OOCTYNM K COBPEMEHHbIM npodeccuoHanbHbiM  6aszam  AaHHbIX U
NH(OPMALIMOHHEIM CMPaBOYHLIM CUCTEMAaM, COCTaB KOTOpPbIX onpegensieTcs B paboyent nporpamme. B
NHopMaunoHHO-06pa3oBaTeENBHOM Cpeae YHUBEPCUTETA B pamMKkaxX AUCUUMNINH CO34AETCs 3NEKTPOHHbIN
obyvalowmn Kypc, cogepxawimm y4yebHo-meTooudeckme, TeopeTudeckme Mmartepuanbsl, UH(OpPMaLMOHHbIE
mMaTepuanbl 4ns CaMOCTOSITENbHON paboThl.
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8 IMCT PACCMOTPEHWW 1 OIOBPEHUIA

pa6Gouei nporpaMmel AUCUMNNUHbBI
B cocTase OMOI 35.03.06 - ArpouHxeHepus

[ 1. PaccmoTpena u onobpena: e ;
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" 3. PaccMoTpeHue U 0A0GpeHne BHeWHWMM NPeACTaBHTENAMM (opranamu) nemarormueckoro
(Hay4Ho-negarormyeckoro) coobwecTsa no NPoMUo AUCUNNIUHLL:
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9. UBMEHEHUA U OONOJIHEHUA
K pabo4en nporpaMmme QUCLIMNINUHBI
npeactaBneHbl B npunoxexHum 10.
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MPUNOXEHME 1

NEPEYEHb

nutepaTtypbl, peKomer.yeMOﬁ AnA ndy4yeHna gnCuumnIinHbl

1

2

ABTOp, HanmveHoBaHWe, BbIXOOHble AaHHblEe

HocTtyn

BonbBak, C. ®. l'magpasnuka : yyebHoe nocobue / C. ®. Bonbeak. — benropop :
BenlAY nm.B.A.lNopuHa, 2018 — YacTb 1 : MvgpaBnuka n rugpasnuyeckme
MawuHbl — 2018. — 240 c. — TeKCT : 3NeKTPOHHLIN // JlaHb : 3NEeKTPOHHO-
6mbnmoteyvHas cuctema. — URL: https://e.lanbook.com/book/123369 — Pexum
JocTyna: ans aBTopua. nosib3oBaTesen.

https://e.lanbook.com

lNyces A. A. T'napaenuka: ydebHuk / A. A. lN'yces. - Mockea : FOpait, 2013. - 285 c. HCXBb
Wcaes A. I. Tngpaenvka n rmapoMexaHun3anms CenbCKOX03sMCTBEHHbIX HCXE
npoueccoB: y4eb. nocobue ans By3oB. - Mockea : Arponpomuagat, 1990. - 400 c.

KanuuyH B. W. T'mppaenuka, BogocHabxeHne 1 kaHanusaums: y4eb. ansi By3oB. - HCXE

Mocksa : Ctponmagat, 1980.

KpecTtuH, E. A. 3agayHuk no rmgpasnumke ¢ npumepamm pacyeTos : y4yebHoe
nocobue / E. A. KpectuH, U. E. KpectuH. — 4-e n3g., ctep. — Cankr-lNeTepbypr :
JlaHb, 2018. — 320 c. — ISBN 978-5-8114-1655-4. — TeKCT : 9NeKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnmoTevHasa cuctema. — URL:
https://e.lanbook.com/book/98240 — Pexum goctyna: ans aBTopwms.
nonb3oBaTenen.

https://e.lanbook.com

KyauHos, B. A. T'mgpasnuka : y4ebHoe nocobue / B. A. KyguHos, 3. M. KapTawuos.
- Mockea : Abpuc, 2012. - 199 c. - ISBN 978-5-4372-0045-2. - TekcT :
anekTpoHHbIn // OBC "KoHcynbTaHT ctygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785437200452— Pexwum goctyna: ons
aBTOPU3. NoNnb3oBaTeNEN.

http://www.studentlibrary.ru

Jlanwes H. H. M'mapasnuka: y4eb. anga By3oB.- Mocksa : Akagemus, 2010. - 272 c.

HCXB

MwupkuHa, E. H. FmgpaBnuka n cenbCkOX0o3siMCTBEHHOE BOOOCHa0XeHMe :
y4ebHoe nocobue / E. H. MupkuHa, M. . NopbadeBa. — CapaTtoB : CapaToBCKui
FAY, 2019. — 134 c. — ISBN 978-5-9999-3152-8. — TeKCT : aNeKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnMoTevHasa cuctema. — URL:
https://e.lanbook.com/book/137503 — Pexum goctyna: Ans asTopus.
nosib3oBaTenemn.

https://e.lanbook.com

CasaHos, U. N. N'mgpaenuka : yuebHuk / U. N. CasaHos, A. I'. Cxuptnaase, B. U.
MBaHoB. — Mockea : KYPC : UH®PA-M, 2019. - 320 c. — (bakanaspwuar). - ISBN
978-5-906818-77-5. - TeKCT : aneKTpoHHbIN. - URL:
https://znanium.com/catalog/product/1015048 — Pexum goctyna: aAns aBTopus.
nornb3oBaTtenen.

https://new.znanium.com

CanpugauHos, C. L. M'mgpaenuka cucteM BogocHabXXeHUst 1 BOOAOOTBEAEHNS :
y4ebHoe nocobue /CanpuaamHos C. L. HayyHbih pegakTop : 4. T. H. , npod. 0.
. BoosuH. - MockBa : MapgatenbctBo ACB, 2012. - 352 c. - ISBN 978-5-93093-
247-8. - TekcT : anekTpoHHbI URL :
https://www.studentlibrary.ru/book/ISBN9785930932478. — Pexum goctyna: ons
aBTOPM3. Nosfb30BaTenNen.

http://www.studentlibrary.ru.

Tkaues, IN. C. N'vgpaenuka : yuebHoe nocobue / . C. Tkaues, [. A. YepHos, A. C.
BacakuHa. — Omck : Omckuin TAY, 2014, — 80 c. — ISBN 978-5-89764-453-7. —
TeKcT : aneKTpoHHbIN // JlaHb : aneKTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/64874 — Pexum gocTyna: ons asTopua.
nonb3oBaTtenem.

https://e.lanbook.com

Wrepennuxt [. B. Mmgpasnuka : y4eb. gns By3oB. - Mockea: KonocC, 2004. -
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BogHble pecypcbl: xypHan/ Poc. akag. Hayk. - M. : Hayka, 1972 - HCXB
Okonorus: xypHan/ Poc. akag. Hayk. - M. : Hayka, 1970 - HCXB
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MPUNOXEHMUE 2

NEPEYMYEHb
PECYPCOB MH®OPMALIMOHHO-TENEKOMMYHUKALUOHHOM CETU « MIHTEPHET» U NOKANbHbIX
CETEW YHUBEPCUTETA,
HeobXxoauMbIX OJI OCBOEHUS ANCLUMIIUHbI

1. YaaneHHble aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BpeMEeHHOro AocTyna,
ccopMmnpoBaHHbIe Ha OCHOBaHWU NPSAMbIX 4OrOBOPOB C NpaBooGnagaTensimMm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - ABC),
mHcdopMaLMOHHbIe CNPaBOYHbIe CUCTEMbI

HanmeHoBaHve Hoctyn

OneKkTpoHHO-6ubnmoteyHas cuctema «MN3pgarenscrsa JlaHby. https://e.lanbook.com
OneKTpoHHO-6MbnunoTeyHasa cuctema «AnNekTpoHHasa bubnmnorteka http://www.studentlibrary.ru
TexHnyeckoro BY3a» («KoHcynbTaHT cTyaeHTa»)
OnekTpoHHO-6ubnmoteyHas cuctema ZNANIUM.COM https://new.znanium.com
CnpasoyHas npaBoBas cuctema KoHcynetaHtl1ntoc JlokanbHas ceTb yHMBepcuTeTa

2. AneKTPOHHbIE ceTeBble pecypcbl OTKPbLITOro gocryna
CnoBsapu 1 aHUuMKnoneguy Ha Akagemuke https://dic.academic.ru
depepanbHbii o6pasoBaTtenbHbiv nopTan ACM (cnosapw, http://ecsocman.hse.ru
CNpPaBOYHUKM, rNoccapumi 1 7.4.)

MpodeccnoHanbHble 6a3bl JaHHbIX:

MpodeccmnoHanbHble 6a3bl JaHHBIX M HOPMATMBHO-NpaBoBas 6asa | https://clck.ru/MC8AQ
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MPUNOXEHMUE 3

YYEBHO-METOOAUYECKOE OBECIMNEYEHUE
CAMOCTOATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AMcuuniuHe

1. YyeObHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HanMeHOBaHWeE, BbiIXOQHble JaHHbIE ,D,OCTyI'I

2. YyeOHO-MeTOAMYECKME pa3paboTKu Ha npaBax PyKonucu

ABTOpP(bI) HavnmeHoBaHme Hoctyn

3. YueGHble pecypcbl oTKpbITOoro gocryna (MOOK)

HocTtyn
HanmeHoBaHne MOOK Mnatdopma BY3 paspaboTtumk (ccbinka Ha MOOK, pata
nocnegHero obpatieHns)

28




NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

NHOOPMALIMOHHbIE TEXHOJIOIUN,
ucnonb3yemble Npu ocywecTeneHnm o6pasoBaTenbLHOro npouecca

no AucuuniunHe

1. MporpammHbie NPOAYKTbI, HEO6X0AUMbIE OISt OCBOEHUA Y4eOHON AUCLUNITUHBI

HanmeHoBaHue

nporpammHoro npoaykta (M)

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

[MakeT opnCHBIX Nporpamm

ﬂpaKmuquKue 3aHaAmMus

2. UlH(hopMaLUMOHHbIe cripaBoYHble CUCTEMbI, HEOGX0AUMbIe

Ana peann3auuvm y'-leGHOFO npouyecca

HanmeHoBaHue

CNpaBO4YHON CUCTEMBI

Ooctyn

CeobogHas sHUuKnoneaus Bukuneams

http://ru.wikipedia.org/wiki/

CMNC «KoHcynbTaHT+»

Y4ebHble ayamuTopum
YHuBepcuteTta
http://www.consultant.ru

3. CHeLI,VIaHVISVIpOBaHHbIe nomMmeLwieHnAa n

obopyaoBaHue,

ucnonb3yemble B paMKaxX MHcpopmaTu3saumm y4eGHOro npouecca

HanmeHoBaHue nomelleHns

HanmeHoBaHune
obopynoBaHus

Bugpbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOPbIX NCMOMb3yeTCst
JaHHoe nomelleHne

KOMﬂb}OTeprle Knaccbl C
BbIXOAOM B UHTEPHET

MK, komnnekr
MyINbTUMELMNHOIO
obopyaoBaHus

Jlekumun, npakTnyeckme 3aHaTus,
3aHATUSA ¢ npuMmeHeHuem JOT

4. UndopmaumoHHo-o6pa3oBaTenbHbie cuctemsl (AUOC)

HanmeHnoBaHne SNOC

Hoctyn

Buabl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOpPbIX UCMOMb3yeTcs
JaHHasa cucTema

NOC OmIAY-Moodle

http://do.omgau.ru

npakTuyeckue 3aHATuS,
3aHATMSA ¢ npumeHeHnem JOT
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHWYECKOE OBECNEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HanmeHoBaHne obbekTa

OcHallleHHOCTb 00beKkTa

Y4yebHble ayanTopunm nekuynoHHoro tmna,
CeMMNHapCKOoro tuna

Pabouyee mecTo npenopgasartens, pabo4yne mecTa
obyuvarowmxcs.

Jocka ydyeHnyeckas 3x-anemeHTHas, yyebHasa mebensb.
[MepeHocHoe MynbTMMeaniiHOe 0bopyaoBaHMe: NPOEKTOP,
HOYTOYK C NporpamMmMHbIM obecnevyeHmeM, SKpaH.

JlaBopaTtopHoe nomeLleHue

JlabopaTopHoe nomelleHne «mgpasnukay».

Pabouee mecTo npenogasatens, pabouve mecta oby4atoLLMXCS.
[Hocka ayautopHas, mebenb cneunanv3npoBaHHas.

MepeHocHoe MynbTMeauHoe 060pyA0BaHNE: NPOEKTOP, HOYTOYK
emachinesE725series ¢ nporpaMMHbIM obecrneyeHneM, akpaH
NepPEHOCHON.

JTabopaTopHoe obopynoBaHue: aHeMOMETp Kpbinbyatbii ACO-3,
KOHAOYKTOMeTp kapmaHHbIi Hanna, Becbl BJ1K-500, rugpasnuyeckuit
OeT. NOTOK, Kapkac Ans foTKoB, Lkad enesHbli, WKadg cUnoBoun,
aHemoMeTp py4yHon MC-13, Bogomep, BogomMepsbl YKB,
nabopaTtopus KOHTpOMsi KayecTBa BOAbl, y4ebHasa cTeHn
ncnbiTaTeNbHbIA, AEMOHCTPALMOHHBIN MaTepuan.

M'apaenuueckasa nabopatopusi

JTabopaTopus AN npoBeaeHNs NpakTUYecKMX 1 nabopaTopHbIX
paboT, onpeneneHnst KOHTPONSA pacxofa BoAbl, CTEHA,
ucnblTaTenbHbIR, y4ebHas rmapasnvyeckas nabopartopus
"Kanenbka-2, ydyebHas rugpasnuyeckasa nabopatopus "Kanenbka-3,
yyebHas rugpasnuyeckas nabopatopus "Kanenbka. [locka
ayauTopHas, mebenb cneuynanuampoBaHHas. HarnsgHoe nocobue.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

1. OPTAHU3ALMOHHBLIE TPEBOBAHUA K YYEBHOW PABOTE MO AUCUUNNUHE

®opMbl opraHnsaummn y4ebHon eaTerlbHOCTU Mo AUCLMUINIIUHE: NeKUNs, NPaKTUYecKne 3aHaTus,
n nabopaTtopHble paboTbl camocTosiTenbHast paboTa obyyaroLLmxcs, 3a4eT.

Y obGyvalwmxca BeAyTCs NEKUMOHHblE 3aHATUA B WHTEPaKTUBHOW (OpME C UCMOSb30BaHUEM
HarnggHoOro marepuana u npeseHTauun. lNMpakTudeckme 3aHATMA NPOBOAATCS B BUAE: TeMaTMYeCKoro
ceMunHapa; pelleHus 3agad no TemaTtukam; nabopaTtopHble paboTbl BbIMOMHAKTCA Ha rMApaBIUYECKMX
cTeHpax (ycTaHOBKax).

B xope m3ydeHus gucuunnuvHel obyyaowemMycsi Heobxoaumo BbINOMHWUTL BHEAYOUTOPHYO paboTy,
KOTOopasi COCTOUT W3 crnegyloLwmx BugoB paboT: ukcupoBaHHble Buabl paboT (pacyeTHo-rpadunyeckas
paboTa), caMoCcTosITENbHOE M3y4YeHue TeM, NOAroTOBKa K rabopaTopHoOn paboTe M TeKylwemy KOHTPOIO.
OT4eT 0 BbINOMHEHHOW NabopaTopHoW paboTbl 0GOPMISETCA OTYETHLIM JIMCTOM, a 3aTeM 3allMLaeTcs B
YCTHOW MK NUCbMEHHOM popMe K KOHTPOmbHbIM BonpocaMm. PacyeTHo-rpacmyeckas paboTta BbINomnHAETCS
MHOUBMAYANbHO KaXabliM 00yyalLwmmcs B nedatHoOM nNnbo pyKONUCHO.

Ha camocTtoaTenbHoe usyyeHue obyyawlmmcs BbIHOCUTCHA TeMbl. CaMOCTOSATENbHOE U3yveHue
npeacTaBneHHbIX B paboyern nporpaMme TeM OLEHUBAETCS BO BPEMS NpoBeAeHUsi pyOeXHOro KOHTPOns
(TectupoBaHue).

lMocne n3yyeHUsa kaxgoro M3 pasgernioB NpoBoaAUTCS PYOEXHbIN KOHTPOMb Pe3ynbTaToB OCBOEHUS
OVCUMNIUHBI obyyatowmmMmnca B Buge TectupoBaHus. Mo ntoram m3yvyeHust QUCUUMNMMHBI OCYLLECTBISETCS
aTTectauus obyyarowmxcsa B popmMe 3ayeTa.

YuntbiBag  3HAYMMOCTb  AMCUMMIUHBI, K €€  W3Yy4eHW NpeabsBhsioTcA  crnegyowme
OopraHm3aunoHHble TpeboBaHUsS:

— obs3aTenbHOe nocelleHre obyyarLwmumcsa Bcex BUOOB ayaUTOPHbIX 3aHATUIA; BeAEeHNE KOHCMeKTa
B XOO€ FNEKUWOHHbIX 3aHSATUN; KayeCTBEHHas camoCTosTenbHasi MOAroTOBKa K MPAaKTUYECKMM 3aHATUSIM,
akTuBHas paboTta Ha HUX, BbINONMHEHUSA NabopaTopHbIX paboT;

— aKTMBHasi, pUTMMYHaAs BHeayguTopHaa pabota oOyvalollerocs; CBOEBpPEMEHHasa cpada
npenogaBaTento OTYETHBIX MaTepmarnoB No ayaguToOpHbIM U BHEAYAUTOPHbIM Buaam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NIEKLUWMOHHbIX 3AHATUA

Cneunduka OUCLMNIIUHBI COCTOUT B TOM, YTO paccMOTpeHue yHOaMeHTanbHbIX TeOpeTU4eCcKUx
BOMPOCOB Ha NEKUUSAX TECHO CBS3aHO C MOCMNEeAyLWMM KX OOCYKOEHMEM Ha MPaKTUYECKUX 3aHATUSIX,
BbINOMTHEHNEM BCEX BWAOB CaMOCTOATENbHOM paboTbl. B aTux ycnoBusax Ha nekuusix ocobeHHo BorbLuoe
3HavYeHVe UMeeT peanusaung cnegyowmux sagad:

1) rmy6okoe ocMbICIMBaHWE NMOHATUI U MONOXEHWI, PACCMOTPEHHBIX B TEOPETUYECKOM KYPCE;

2) packpblTUe NPUKIagHOro 3HaYeHNsS TeopeTUIECKUX CBeAeHUN,;

3) pasBuMTME TBOPYECKOrO MOAXOAA K PELUEHUI0 MPaKTUYECKUX W HEKOTOPbIX TEOPETUYECKUX
BOMPOCOB;

4) 3akpensieHne Nofy4YeHHbIX 3HaHU MyTEM MPaKTUYECKOro UCMONb30BaHWS.

Hapsagy ¢ nepeyncneHHbiMM Bbille OOpasoBaTENbHbIMU LENSAMM, JNIEKUMOHHbIE 3aHATUSA AOSHKHbI
npecnenosaTb U BaXHble Liefin BOCNUTaTeNbHOro xapakrepa, a UMEHHO:

1) BOCNUTaHME HAaCTONYMBOCTU B OOCTUXKEHUN KOHEYHOW Lienu;

2) BOCNWTaHNE OUCLMNIMHbBI, aKKypaTHOCTU, [OOPOCOBECTHOIO OTHOLLEHUS K paboTe;

3) BoCnNUTaHME KPUTUYECKOro OTHOLLUEHUS K CBOEW OeATENbHOCTUM, YMEHUS aHanu3upoBaTb CBOH
paboTy, UckaTb ONTUManbHbIA NYTb PeLUEHWs], HAXOAUTb CBOW OLUMOKN 1 YCTPAHSITb UX.

Mpu n3noxeHnn MmaTepuana y4ebHOM ONCUMNIMHBI, NpenoaaBaTento cnegyeT obpatute BHMUMaHWe
Ha TO, YTOGbI OOyyaloLLMecs NONy4unu onpegeneHHoe 3HaHNe o npegmeTe, ero 0COBEHHOCTAX, (PYHKLUSX U
BO3MOXXHOCTU NPUMEHEHNS B AanNbHENLLINX TEXHUYECKMX pacyeTax.

lMpenogaBatenb OOMKEH YeTKO OaTb CBA3aHHOE, MnocrefoBaTenbHOe W3NoXeHwe maTepuana B
COOTBETCTBMM C HOBEWLUUMMW OaHHbIMW Hayku, MpefcTtaBuTb oby4valoLMMCA OCHOBHOE €€ Coaep)XaHue B
cXkatoMm, cuctemaTmsmpoBaHHoM Buge. lNpenogaBartenb OOSMKEH M3naraTb y4eOHbIM mMaTtepuan ¢ nosuuui
MeXOUCUMNNMHaApHOro noaxoda, [faBaTb 4YeTKne onpefeneHud MNOHATUMHOrO annapaTta, KOTOopbli
NCnonb3yeTcs Npu U3y4yeHun aUCLMNINHBGI.

B yyebHOM npoLecce npenogasaTenb AOMKEH UCNONb30BaTh akTUBHbIE U UHTEPAKTUBHbIE POPMbI
0obyyeHus, KoTopble AO0MKHbI ONMPaTbCA Ha TBOPYECKOE MbllfieHne oby4vatoLmxcsl, B HanbonbLuen creneHu
aKTUBM3MPOBATb MO3HaBaTeNbHY OeATenbHOCTb, AenaTb WX COaBTOpaMu HOBbIX MAEW, npuyyatb MX
CaMOCTOSITENbHO NMPMHMMAaTb ONTUMarbHbIE peLleHns n cnocobcTBoBaTb NX peanunsauni.

B ayauTtopHown paboTe npeanonaratoTcs cnegyroline opmMbl NPOBEAEHUS NEKLMIA:
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BeodHasi niekyusi OTKpbIBaeT NEKUMOHHbIA Kypc no npeameTty. Ha atol nekuum nokasbiBaeTcs
TEopeTUYECcKoe 1 NpuKIagHoe 3Ha4YeHne nNpeaMeTa, ero CBA3b C APYrMMy NpeaMeTamu, posfib B MOHUMAHMK
(BMOEeHuM) Mypa, B NoAroToBKe crneumanucra.

Knaccuyeckue (mpaduyuoHHble) — TNOCMNEefOBaTENbHO MW3Naraetcsa MaTepuan B JIOTMKE W
TEPMUHONOMMN OaHHOW HayKu.

Tekywas nnekyusi CNy>XuT Anst CUCTEMaTUYECKOro U3NoXeHnst yiebHOro matepuana npegmeTa.

3aknroyumenbHas siekyus 3aBepLuaeT udydeHme yyebHoro matepmana. Ha Hen paccmartpuBaloTcs
NnepcnekTUBbl Pa3BUTUS U3yYaeMOon OTPacnun HayKu.

O630pHasi JIeKyusi COOEPXUT KpaTKyl, B 3HaA4MTeNbHOW Mepe 0606LieHHYo nHdopMauuio ob
onpenerneHHblX OOHOPOAHbIX (BNM3kMX MO coAepXaHw) NPorpaMMHbIX Bompocax. JATW Nekumu vaile
MCNONb3YyTCHA Ha 3aBepLuaoLmx atanax obydyeHusa (Hanpumep, nepesn rocyaapCTBEHHbIMU 3K3aMeHaMu), a
Takke B 3a04HON hopme 0ByyeHus.

lNo ¢gpopme nposedeHus:

1. UHpopmayuoHHass (MCNoNb3yeTcd OOBACHUTEMNbHO-UIINIOCTPATMBHBLIA  METOL  W3IOXEHWS).
Jlekums-mHdopmaumns — cambin TpagUUMOHHBIA BUA NIEKUUIA B BbICLLEN LLKOSE.

2. Jlekyusi-eusyanusayusi npegnonaraet Bu3dyanbHylo nogadyy martepuana cpegctsamy TCO wnu
aygouo-, BUOEOTEXHMKN C pasBUTMEM M KOMMEHTUPOBAHMEM OEMOHCTPUPYEMBIX BU3yaribHbIX MaTtepuarnos,
yunt obyvarolerocsi CTPyKTypupoBaTb, NpeobpasoBbiBaTb YCTHYI W MUCbMEHHYH WHGOpMaunio B
BM3yanbHy0 opMy, BblAENSASA NPU 3TOM Hanbonee 3Ha4YMMbIe SNEMEHTHI.

3. OPFTAHU3ALUMA U NPOBEOEHUE MPAKTUYECKUX 3AHATUX NO AUCLIMINIIUHE

MpakTuyeckne 3aHATUS CNyXaT Ans ocMbicneHus n 6onee rmyboOKOro U3y4YeHUs TEOPeTUYECKUX
npobrnem, a Takke OTpaboTKM HaBbIKOB WCMONb3OBaHMA 3HaHWW. [lpakTuueckoe 3aHATWe Jaet
oby4aroLemMycs BO3MOXHOCTb:

— NPOBEPUTb, YTOYHUTb, CUCTEMATU3NPOBATb 3HAHWS;

— 0oBfageTb TEPMUHOMOIMen 1 cBoBOAHO €0 onepupoBaTh;

— HayunTbCs TOYHO U AoKa3aTeNbHO BblpaXaTb CBOWM MbICNIN Ha A3blke KOHKPETHOW HayKu;

— aHanuampoBaTb aKTbl, BECTW AManor, AMCKYCCUIO, OMMOHMPOBAaTb.

lMpakTuyeckoe 3aHATME MPU3BaHO YKPennATb MHTepec obyyalowerocd K Hayke W Hay4HbIM
nccrnegoBaHUsIM, HayYMTb CBA3bIBaTb HAYYHO-TEOPETUYECKNE MOMOXEHNS C NPaKTUYECKON AeAaTenbHOCTbIO.
B npouecce noarotoBkM K MPaKTUHECKOMY 3aHATMIO MPOMCXOAUT pas3BUTUE YMEHWUA CaMOCTOSTENbHON
paboTbl: pa3BMBaOTCA yMEHMS CaMOCTOATENBHOrO Noncka, otbopa v nepepaboTkn nHdopmaumu.

Temamud4eckoe 3aHsamue. 3TOT BUA 3aHATUS FOTOBUTCA U NPOBOAUTCA C LIENbl aKLEeHTUPOBaHWSA
BHMMaHWNsi 00y4aloLLMXCa Ha KakoW-Nnbo akTyanbHOW TeMe MM Ha Hanbornee BaXKHbIX U CYLLECTBEHHbIX ee
acnektax. [lepeg Hayanom npakTUYECKOro 3aHATMA obydvalowumcs [aeTcs 3ajaHve — BblAenuTb
CyLLeCTBEHHble CTOPOHbI TEeMbl, UNN Xe npernogaBaTenb MOXeT 9TO caenaTtb cam B TOM criydae, Korga
obyvaloLwumecs 3aTpygHAITCA, MpocneauMTb WX CBA3b C MPaKTUKOW OOLLEeCTBEHHOW WnnM TpyaoBOK
AeATenbHOCTY.

MNpenogaBaTtenb cTapaeTcd akTMBM3MPOBAaTb y4vacTve B OOCYXAEHWU OTAeNbHbIMW BOMPOCAaMMW,
obpalleHHbIMU K OTAeNbHbIM 0By4YaeMbiM, NPeAcTaBNAeT pasnuyHble MHEHUS, YTOObI pa3BUTb AMCKYCCUIO,
CTPEMSACb HanpaBuTb €e B HyXHOe HanpaBsneHue. 3atem, Oonupasicb Ha MNpPaBWUIlbHbIE BbICKA3bIBAHUS W
aHanuM3upys HenpaBuIibHble, HEHaBA34YMBO, HO ybeauTernbHO MOABOAWT ChnywaTtenewh K KOMneKTUBHOMY
BbIBOAY MIM 0606LEHNMIO.

Ons Toro 4TtoGbI 3aMHTEpecoBaTb ayguTOPMIO, 3a0CTPUTb BHUMaHWE Ha OTAeNbHbIX npobnemax,
noaroToBUTb K TBOPYECKOMY BOCMPUATUIO M3y4aemoro martepuana, 4tobbl COCpegoTouMTb BHUMaHUe,
cuTyauus nogbupaeTcst OCTAaTOMHO XapaKTepHas 1 ocTpas.

4. OPFAHM3ALIMA CAMOCTOATENIbHOW PABOTbI OBYYAIOLLIMXCA

4.1. CamocToAiTeNIbHOE U3y4YeHune Tem

MpenogaBatenb B Havane W3yYeHWss AUCUMNNWUHBLI BblgaeT obyyalowumcs Bce TeMbl Ans
CaMOCTOATENbHOrO u3y4veHus, onpegensetr cpokn BAPC u npenoctaBneHuss OTYETHbIX MaTepuanos
npenogasartento. CamocToATeNbHOE U3yvyeHne npeacTaBrieHHbIX B paboyer nporpaMmme TeM OLEeHUBaeTCH
BO BpeMsi NpoBeaeHUs pybexXHOro KOHTPons (TECTUPOBaHME).

MpenopaBatento HeoOXOAMMO MOSACHUTL oObOyvawwWmMcs obWMiA  anroputM CamMOCTOATENBHOIO
N3y4eHns TeMm:
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O6Wuin anropuTM CaMOCTOATENIbLHOIO U3YYEHUA TEM

1) O3HaKOMUTBLCH C PEKOMEHAOBaHHOW y4eBHOM NUTEpaTypor 1 3NEKTPOHHLIMU pecypcamn No Teme
(opreHTUpysaCb Ha BONPOCHI AN CAMOKOHTPOIS).

2) MpuHATb yYacTue B ykazaHHOM MEpONpusaTMM, NPouTM pybexHoe TecTupoBaHWe No pasgeny Ha
ayaANTOPHOM 3aHATUU U 3aKNIOYNTENBHOE TECTUPOBAHNE B YCTAHOBIIEHHOE AN BHEayAUTOPHON paboThbl
BpeMmsi

Ha camocTosTensHoe n3yvyeHune CtygeHTamMm BbIHOCATCA TEMbI:

Tema B cocTaBe pasfena/Bonpoc B COCTaBe TeMbl pasfena, BblHECEHHbIE HAa CaMOCTOATENbHOE
nsyyeHune

Tema: N'mgpoamHamuka. PaBHoOMepHOE OABMXEHME XMAOKOCTU B KaHanax.

Tema: N'mgpaenuyeckme MalumHbl. [MapaBnuyeckne geuraTensi

Tema: M'mgponpueog. O6beMHbIN rmaponpueoa.

Tema: CenbCKoX03aNCTBEHHOE BOAOCHabeHMe. TexHoNnormyeckme npoLeccsl BOOOCHabXeHus.

Tema: OcHoBbl rmapomenvopaumm. OpolueHue.

Mocne usy4yeHnss Tem NPOBOAUTCS INEKTPOHHOE TECTUPOBaHME.
4.2. CamonoaroTtoBKa o0y4aroLMXCcA K NabopaTopHbIM 3aHATUAM NO AUCLMUNIIMHE.

CamonoarotoBka o6yqa+ou.|y|xc;| K na6opaTopr|M 3aHATUAM OCyllecTBndaAeTcA B Buae
noaroToBkKM No 3apaHee N3BeCTHbIM TeEMaM U BONpocaMm.

4.3. OpraHusauus BbINONTHEHUSA U NPOBepKa UTOroBom padboThbl

Y4yeOHble 3agayun, KOTopble AOMXKHbI ObITb pelweHbl 00y4YarWMMCA B paMKax BbINOMHEHUS
PrP:

* 3aKkpenuTb W yrnybuTb 3HaHUA, MONyYeHHble B Mpouecce M3y4YeHUs TeopeTUYEeCcKoro
mMaTtepuvana u NnpakTUYeCKUX 3aHATUA N0 AUCLMUMIUHE;

. npuobpecTn HaBblkm paboTbl C HOPMATMBHOMW M CMPaBOYHOW NMTepaTypon, TUMOBOW
AOKyMeHTaumew;

+ patb obyvawowemycsa  OnbIT  rMAPaBMYECKOro pacyeTa;

* 3aKpenuTb YMEHMWS U HaBblkv obyyatoLlerocs npyu opopMIeHn TEXHUYECKON AOKYMEHTaLnu.

Mpu coctaBneHun 3agaHnsa Ans UTOroBon paboTbl 0OyyaloWmecs MMET BO3MOXHOCTb NPEeAnoXNUTb

npenogasaTtento UCNonb3oBaTb AaHHbIE, NOMyYeHHble Ha y4ebHONM npakTuke, MMBo Ha NPOu3BOACTBeE.

BbinonHeHHble uTOroBble paboTbl cOalOTCA Ha MNpoBepky npenogasaTento. lNpu obHapyxeHun
owmbok paboTa Bo3BpaLlaeTcs obyyalLleMycst Ha ucnpasneHne u gopaboTtky. Mpu 6onbwomM KonnyecTee
MpOMNycKoB BO3MOXHO cobecegoBaHue no pabortam.

5. KOHTPOJIbHbIE MEPONPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLIUMNTUHDI

BxogHOM KOHTPONb NPOBOAUTCS C LENbI0 BbISIBIIEHUSA pearibHOM rOTOBHOCTU CTYAEHTOB K OCBOEHMIO
OaHHOW AUCUMNAWUHBI 33 CYeT 3HaHUW, YMEHUA U KOMMEeTEHLUA, CHOPMUPOBAHHBLIX Ha MNpeaLlecTBYOLNX
ancuunnuHax. TemaTnyeckas HanpaBneHHOCTb BXOLHOrMO KOHTPOMS — 3TO BOMPOCHI, CBSI3aHHble C paHee
n3y4yeHHbIMU aucumnnHamm «MaTtemaTuka», «dusmkay, « TeopeTnyeckas MexaHuka.

BxoaHown KOHTporb NpoBOAMTCA B BUAE MUCbLMEHHO20 Orpoca.

Kpumepuu ouyeHku 8Xx00HO20 KOHMPOIISi:

- OueHKa «3a4TeHO», eCNK KONMYECTBO NpaBuUIibHbIX OTBETOB OT 51-100%.
- OueHKa «He 3a4TeHOY», ECIU KONMMYECTBO NpaBuIibHbiX OTBETOB MeHee 50%.

B TeueHue cemecTpa no utoram M3y4eHus pasgernoB AUCLUMINHBI MPOBOANTCH PYOEXHbIA KOHTPOIb
B BUAE mecmuposaHusi.

Kpumepuu oueHkuU pybexxHO20 KOHMPOJIsi:

- OLeHKa «3a4TeHO» BbICTaBNAETCA CTYAEHTY, eCrn KONM4eCcTBO NpaBuibHbIX 0TBETOB OT 51-100%.;

- OUEHKa «He 3a4yTeHO» BbICTaBNAETCHA CTYOEHTY, eCny KONMYECTBO MpaBUSbHbIX OTBETOB MeHee
50%.

KoHTponb BHeayaAUTOpPHOW paboTbl CTYAEHTOB OCYLIECTBMASIETCS Ha 3aHATUAX MyTEM YCTHOro Ornpoca,
npoBefeHUs TECTUPOBaHUS, KOHTPONS BbINOMNHeHMs aTanos PIP. B cnyyae HapylleHus yka3aHHbIX YCNoBuUi
npenogaBaTernb MOXeT YCTaHOBUTb AOMOMHUTENbHbIE TpeboBaHus.

OcHosHble Kpumepuu Oorycka cmyO0eHma K Umogo8oMy KOHMPOJIH0 3HaHUl Mo QUCUUIIIUHE:

1. lNocewjeHue NEKYUOHHbIX U rpakmu4yeckux 3aHsmul — He meHee 70% om obuie2o konuyecmea
3aHamul ro Kkaxooul gopme).
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2. COaHHas PIP.

dopMa NPOMEXYTOYHOW aTTecTaLmm CTYAEHTOB — 3auyerT.
lMpenogaBaTernb BbICTAaBNAET OLEHKY 3a 3a4€T B 9K3aMEHaLMOHHY0 BEAOMOCTb U B 3a4ETHYHO KHWDKKY
CTyOeHTa
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

Peannzauna nporpammbl OakanaBpuata obecneuvMBaeTcss  negarormdeckumm  paboTHMKamum
OpraHusaumm, a Takke nuuamu, npuBnNekaeMbiMM K peanusauum nporpammbl 6akanaBpuaTta Ha YCrnoBusaX
rpaXxaaHCKO-NpaBoOBOro A4OroBopa.

KBanudpukaumsa neparornyeckux pabotHukoB OpraHumsauum OofmKHa OTBeYaTb KBaNMMUKALMOHHBIM
TpeboBaHMAM, yKa3aHHbIM B KBaNMMUKALMOHHbIX CNpaBOYHMKaX, U (Mnn) npodeccrmoHanbHbIM CTaHgapTam
(npw Hann4uum).

He meHee 60 NpoUEHTOB YMCMNEHHOCTM Meparormdeckux paboTtHmkoB OpraHu3aumy, y4yacTBYHOLUX B
peanu3aumu nporpaMmMbl 6akanaBpuaTa, M nuu, NpyMBNEKaeMblX K peanusauuu nporpammbl 6akanaspuarta
Ha YCMOBWUSIX TPaXXOaAHCKO-NMPaBOBOroO [JoroBopa (MCXoAst W3  KOMMYecTBa 3aMellaembliX  CTaBOK,
NPVMBEAEHHOIO K LENOYUCIEHHBIM 3HAYEHNsIM), OOJDKHbI BECTU HaYYHY, y4ebHO-MeToauyveckyto u (1nm)
NpaKkTUYeCKyo OeATeNbHOCTb, COOTBETCTBYIOLLYIO NPOdUI0 NpenogaBaeMon ANCUnnimHel (Mogyns).

He MeHee 5 NpoOLEHTOB YMCNEHHOCTW nefarormdeckux padoTHukoB OpraHuMsauun, y4acTBYHOLIMX B
peanusaumn nporpammbl 6akanaepuaTta, 1 nuu, NpMBREKaAeMbIX K peanu3auun nporpammbl bakanaspuata
Ha YCMOBWAX [PaXKOaHCKO-NpaBoOBOro [OroBopa (MCXOAs W3 KOMMYeCcTBa 3aMellaemblX  CTaBoOK,
NPUBEOEHHOTO K LENTIOYNCIIEHHBbIM 3HAYEHMAM), OOIDKHbI ABNATBCS PyKOBOAUTENAMU U (Unn) paboTHMKamMu
WHbIX OpraHuW3auun, OCYLLECTBASIOWMMMN TPYAOBYIO AeAaTenbHOCTb B npodeccuoHanbHon  cdepe,
COOTBETCTBYIOLLEN MNPOdEeCCUOHaNbHON AEeATEeNbHOCTU, K KOTOPOW FOTOBATCS BbIMYCKHUKMA MNpPOrpaMmbl
GakanaBpuaTa (MMeTb CTax paboTkl B AaHHOW NpodeccroHanbHol cdepe He MeHee 3 MneT).

He wmeHee 60 npoLEHTOB YMCMEHHOCTM Mejarormdeckux paboTHukoB OpraHusaumm u  nu,
npuBnekaembix K obpasoBaTenbHoOW geatenbHocTu OpraHusaumu Ha YCMOBWUSIX TPaXAaHCKO-MpaBOBOro
gorosopa (Mcxogsd U3 KONMvMYecTBa 3aMeLLaeMblX CTaBOK, MPUMBEAEHHOrO K LIEMOYUCIIEHHBIM 3HAYeHMsM),
OOIMKHbI MMETb YYEHYIO CTeneHb (B TOM YUCIE YYEHYI CTEMNEHb, NMOMyYeHHY0 B MHOCTPAHHOM rocygapcree
n npusHasaemyw B Poccuitickon Pepepauun) n (Mnn) ydeHoe 3BaHue (B TOM uUCre Yy4YeHOe 3BaHue,
nony4eHHoe B MHOCTPaHHOM rocygapcTsee v npuaHaBaemoe B Poccuiickon ®epepaumn).
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NPUNOXEHUE 9

denepanbHoe rocyaapcTBeHHOe OlogKeTHOe oOpa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHunA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinMHa»

c¢akynbTeTr TexHuuyeckoro cepBuca B AlK

Oonon no 35.03.06 ArpouHxeHepusi

$dOHO OLULEHOYHbLIX CPEOCTB
no AMCUUNNnHe

B1.0.13 'mppaBnuka

HanpaBneHHocTb (npocdhunb) «LUndposbie cuctemsl B AMK»

ObecneunBatollas npenogaBaHe OUCUUMIVHBI MpupogoobycTponcTea, BOAOMNOMb30BaHUS U
kadegpa - OXpaHbl BOAHbLIX PECypcoB
PaspaboTuuk, MN.C. Tkayes
CT npen.
Owmck
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SBMASIETCA COCTABHOW YacTbld HOPMAaTMBHO-METOANYECKOrO
obecneyeHns CUCTEMbI OLIEHKWN Ka4ecTBa OCBOEHUS, 0OyYatoLMMmUCs ykasaHHON OUCUUMIVHBI.

4. Mpn nomowm SOC oOcCywWecTBASETCS KOHTPONb W yhnpaBneHve npoueccoM ¢OpMMpPOBaHUSA
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Cpeactsa, nMNpuUMeHsieMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLEHOYHble CpeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMAMHE SBNSAOTCS npenojasatenm
kadenpbl [NpupogoobycTporcTBa, BOOOMNONB3OBAHUA M OXpaHbl BOAHbLIX PECYpcoB, obecneuyvBaloLLen
nsyyeHve obyvarowmmmca gucumnnuHel B yHusepcutete. CogepxartenbHon ocHoBon ans paspaboTtkm ®OC
nocnyxwna Pabo4yas nporpamMmma AMCLUMNINHDI.
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1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA

C ncnonb3oBaHueM nNpeacTaBlieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun, .
Koo n KoMnoHeHTbI KOMNeTeHuun,
B hopMUpOBaHUN KOTOPbIX N
3anelCTBOBaHA HauMeHoBaHue dopmMupyeMbie B pPamkax AaHHOI AMCUMNIINHDI
MHOMKaTopa (kak oxXngaembli pe3ynbTaT ee OCBOEHMS)
AUCuMNInHa o
BOCTUXEeHUN
kon HAVMEHOBAHME KOMNETEHLIMN 3HaTb U ymeTb fenarb BNadeTb HaBblkamu
noHuMmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpoceccnoHanbHbie KOMNETEHLUU
OrlK-1 | CnocobeH pewatb | WO-1onk11 MeToAabl MCcnonb3oBaTb pasnnyHbIMK
TMnoBble  3agadn | Micnonb3yet MaTemMaTu4ecK | Hay4Ho- MeToAnKaMm
npodeccnoHanbHO | OCHOBHbIE Oro aHanusa B | TeXHUYECKYIo U MaTemMaTU4eCKoro
N 0esaTenbHOCTU Ha | 3aKOHbI rmapaBnnyeckn | CnpaBOYHYHO pacyeTa
OCHOBE 3HAHUM | eCTECTBEHHOHA | X pacyeTax, nitepartypy, rMApaBNNYeCcKnX
OCHOBHBbIX 3aKOHOB | YYHbIX ans peLleHns | cuctem
MaTemMaTU4eCKMX U | OUCUUNINH Ons KOHKPETHbIX
€CTEeCTBEHHbIX peLueHus 3agad no
Hayk C | cTaHAapTHbIX BblOpaHHOMY
NpPUMeEHEHNEM 3agad B HanpaBneHno;
MHOPMALIMOHHO- | COOTBETCTBUN C 6e3ownboyHo
KOMMYHMKALMOHHbI | HanpaBneHHOCT NPUMEHSTb
X TEXHOMNOMNN b0 MeToAbl
npodeccuoHarn MaTeMaTu4ecKkoro
bHOW aedaTenb- aHanusa 7
HOCTH MO EenMpoBaHust
ans
pacyeTa
rmapaBnnyecKmnx
cuctem M KX
3NEeMEHTOB
npv peLueHun
3agad
NO-20nk.1.2 OCHOBHbIE pewwartb TUMOBbLIE | HABblIKaMX  pac4yeTa
Ucnonbayet NoONOXXeHns! WHXXEHEepHbIe rMAapaBNnYecKnx
3HaHue cTaTukn n | 3agaum cuctem 1M nogbopa
MaTeMaTU4eckn | OUHaAMUKK rmapaBnvku C | rMopomMexaHu4ecKoro
X METOAOB AN | XXWUOKOCTH, NpUMEHEHNEM obopynoBaHus
peLueHus COCTaBMAOLLINE | COOTBETCTBYIOLLET
CcTaHOapTHbIX OCHOBY o} duaunko-
3agad B | pacyeTa MaTemMaTU4eckoro
COOTBETCTBMM C | r’MApaBnNuUYeckn | annaparta
HanpaBfeHMeM | X CUCTEM
npodeccuoHan
bHOM
OEATENbHOCTH
OlK-5 | CnocobeH MO-1onk-s.1 COBpPEMEHHbIE NPUMEHSITb COBPEMEHHbBIMU
y4yacTBOBaTb B | YuacTByeT B | noaxonbl N | MeToabl peleHnst | KOMMNbITEPHBIMU
npoBeneHnn 3KcnepuMMeHTan | MeToAbl npodeccnoHarnbH | TEXHOOTUAMM n
3KCMEepPUMEHTAamNbH | bHbIX peLueHus bIX 3agay B | METOO4aMN peLleHns
bIX WUCCNedoBaHUN | nccrnegoBaHusax | npodpeccmnoHan | obnactu 3agady B obnactm
B Mo MCMbITAHWUIO | bHbIX 3ada4y B | arpouHXeHepun arponHxeHepum
npodeccnoHarnbHO | CenbCKOX03SUCT | obnacTtu
N 0esaTenbHOCTH BEHHOWN TEXHUKN | arpouHXXeEHepU
n
NO-20mk.5.2 MeToabl TeEOpUN | NPOBOAUTL HaBblkaMun no
CnocobeH NMaHMPOBAHMA | SKCMEPUMEHTANbH | COCTaBMEHMIO NiaHa
npPoBOAMNTb 3KCNepuMeHTa, | 0e uccnegoBaHue | NpoBeaeHUs
M3MEpPEHNss U | MaTemMaTU4eck | unu 3KCMepUMEHTanbHbIX
HabnogeHus, ON CTaTUCTUKW, | aHaANUMTU4eCcKoe nccnegoBaHun n
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obpabaTbiBaTb | Teopumn onucaHue obpaboTke
W NpeacTaBnsATh | BEPOATHOCTEN, | TEXHUYECKOro pe3ynbTaToB
aKcnepuMeHTan | MeTpornoruu 06bEKTa; 3KCMNEepPVMEHTOB
bHble OaHHbIE W ucnorsb3oBaTb
pe3ynbTaThl COBpPEMEHHbIE
ncnblTaHWM KOMMbIOTEPHbIE

nporpammbl  Ans

0bpaboTkn

pe3ynbTaTtoB

aKcnepmMMeHTa
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YACTb 2. OBLLASA CXEMA OLIEHUBAHUA XOOA U PE3YINIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNNHbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHseMbIX OL,eHOYHbIX CPpeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

PexmMm KOHTPONbHO-OLEHOYHbLIX MEPOMPUSTUIA
OueHKa co CTOPOHbI Komuc-
Kareropus camo- B3anmo- n enoLl a n Z cTaBUTensi | CWOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A peAa
BaTens npoun3BoacTBa OLIEeHKa
1 2 3 4 5
BxogHowm .
1 THbIW On
KOHTPONb e onpoc
WHaneuaoyanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
CaMOCTOATENb MpoBepka
-Prp 2,1 Hoe pelueHune pelleHHbIX 3agav
3agad
Tekywumn 3
KOHTPOJlb:
Bonpocel
- CamocTtodaTenbHoe Bonpocel ans BKMIOYEHbI B
n3y4yeHue Tem CaMOKOHTpons TECTbl UTOFOBOrO
TECTUPOBAHUS
- B pamkax 3aLuThbl
P H Bonpocbl ans
nabopartopHon 3.1 3awuTa
CaMOKOHTpons
paboThl
- B pamkax
P Bonpocbl
NpaKkTU4EeCKMX
Bonpocbl ans BKMOY€EHbI B
(cemuHapckumx) 3.2
o CaMOKOHTpons TECTbl UTOFOBOIO
3aHATUI N
TECTUPOBaHUS
NOArOTOBKW K HAM
- B pamMkax obuie-
HMBEPCUTETCKOM
y P 3.2 TecTnpoBaHue
CUCTEMbI KOHTPOS
yCNeBaeMoCTun
MpomexyToyHas TecToBble
atTectayua® BOMPOChHI AJist
obyyarowmxcs no 4 nposeaeHust 3aveTt
nuToram nsyyeHus NPOMEXYTOYHO
OUCLIMMNUHBI 1 aTTecTauumn

* AAHHBbIM 3HAKOM MOMEYEHbI nHaunengyanmsnpyemble Buabl yqe6H017| pa6OTbI

2.2 ObLwwue KpUTEPUM OLIEHKU XO4a U pe3yribTaToB
M3y4yeHUs y4yeGHOW AMCLUNIIMHBI

1. ®opmanbHbIN KPUTEPUN NONYyYEHUs1 OOyYaloLWMMUCA
NMOJIOXKNUTENBLHON OLIEHKN MO UTOraM U3y4YeHUs AUCLIUMIIVHDI:

1.2 Mo kaxaomn U3 NpegyCMOTPEHHbIX NPorpaMmon BuaoB pabot
no AucuunnuHe oby4aroLLMNCcs YCMneLHo oTymTancs nepeg
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOMKHbIN (HE Hmbke
MUWHVMMarnbHO NPUEMIIEMOro) ypoBeHb COOPMUPOBAHHOCTH
3NEeMEHTOB KOMMETEHL M

1.1 NpegycmoTpeHHasn nporpamma
N3y4yeHus QUCUMNvHbl obyyaroLmmes
BbINOMTHEHA NOMIHOCTBLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumu

2. 'pynnbl HedpopManbHbIX KpUTEpueB
KayeCTBEHHOMN OLIeHKU paboThbl 00y4aloleroca B paMkax U3y4eHus QUCLUNIIUHbIL:
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2.1 Kpntepum oueHkn KadecTtBa xoaa

npolecca nsy4yeHus obyyaroLmmcs 2.2. Kputepum oueHKn Ka4ecTsa BbIMOHEHNSA KOHKPETHbIX
nporpaMmmbl ANCUUNANHBI (TEKYLLEN Bugos BAPC
yCrneBaeMocCTH)

2.3 Kputepuun oLeHKn Ka4eCTBEHHOIo
YPOBHSA WUTOrOBbIX PE3YNbLTATOB
N3yYeHUs OUCUUNIIHDI

2.4. KpuTepumn aTTecTaunOHHOM OLEHKN Ka4eCTBEHHOMO YPOBHS
pe3ynbTaToB U3yYeHUs OUCLUNITUHBI

2.3 PEECTP
aneMeHToB )OHAa OLLEHOYHLIX CPeAcTB No y4eGHOW AUCUUNNNHE
Mpynna OueHoYHoe CPeaCTBO UMK ero anemMeHT
OLEHOYHbIX CPEaCTB HaumeHoBaHue
1 2
1. CpeacTtBa ans Bonpockl Ana npoBeaeHNs BXOAHOTO KOHTPOA
BXOAHOro KOHTpOnA KpuTepun oLieHKM OTBETOB Ha BOMPOCHI BXOAHOIO KOHTPONS

MepeyeHb 3agaHnin ons Hanucanua PP,

2. CpeacTea Mpoueaypa BbINOMHEHMS pacyYeTHO-rpadmuyeckon paboThl

ONA MHAMBMAYyanusauum

KpuTepum oueHkn niansmnayanbHbiX pedynbTaToB BbINOMHEHWSI pac4eTHO-
BbiNONTHeHus, P P v A Ay pesy. P

rpacpmyeckon paboThbl

KOHTpons
¢omKCcMpoBaHHbIX BUAOB
BAPC
Bonpockl Anst camocTosATeNsHOro N3yv4eHust Tembl
OB anropuTmM cCaMOCTOSITENTbHOIO U3YYEeHUS TEMbI
Kputepum oLeHKNn caMoCTOATENBHOIO U3y4eHUst TEMbI
3. Cpencrtea

BOI'IpOCbI A1a camMonogroToBkKM Mo TeMaM npakTn4eCKnx pa60T

And TeKywero KOHTponsa
KpMTepMM OLUEHKN caMonoarotoBkM No temMam npakTn4eckmnx pa60T

BOI'IpOCbI Ana camMonogroToBku Nno temam na6opaToprlx pa60T

KpuTepun oLieHKM caMONoOAroTOBKM Mo TeMam NlaGopaTopHbiX paboT

BOI'IpOCbI ana nposegeHnd I'IpOMG)KyTO‘-IHOVI arrecraunm

4. Cpe.qCTBa TecToBbIE BOMPOCHI And nposegeHnd npomemyTquon arrecraunm
ansa npome)KyTquoﬁ KpMTepl/Il/I OLEHKM OTBETOB Ha TECTOBbIE BOMNPOCHI npomemyTquon
aTTecTauuum no nToram arrecraynm

n3yvyeHunsa gUCUNNIIUHLI
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2.4 OnucaHue nokasarenen, KpUTepmeB U LWIKan oLueHUMBaHUS U 3TanoB (hOpMUPOBaAHUSI KOMNETEHLUN B paMKaxX AUCLUNIUHbI

YPOBHN CHOPMUPOBAHHOCTN KOMMETEHLMIN

KOMMEeTEeHUUs He
cchopmmpoBaHa

MWHUManbHbIN cpeaHuin BbICOKWI

OueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI

He 3ayteHo

3ayTteHo

Xapakrepuctmka ccpopMUpPOBAHHOCTI KOMMNETEHLIMN

KomneTeHuusa B nonHomn

1. C(bOpMVIpOBaHHOCTb KOMNeTeHUUn COOTBETCTBYET

mepe He MWHVUManbHbIM TpeGOBaHUSIM. VIMEIOLLMXCSt 3HaHWA, dopmbl 1
WHaexe n . MokasaTenb OLeHNBaHNS — chopmumpoBaHa. YMEHWI, HaBbIKOB B LIENTOM AOCTATOYHO AN15 pelleHuns cpeacTea
Ha3BaHMe Kop nHavkaTopa goctmkennin | MHamkaTopsl 3HAHWS, YMEHNS, HABbIKM MmetoLmxcs 3HaHWi, npaKkTU4ecknx (MpodeccroHanbHbIX) 3aaad. KOHTpOISt
KOMMETeHLMN KomneTeHLmm KoMneTeHLnm (BnageHus) YMEHWIA U HaBbIKOB 2. ChopMMUPOBaAHHOCTb KOMMETEHLIMM B LIENOM hopMMpOBaHMS
Hef0CTaTouHO Ans COOTBETCTBYET TPpeBoBaHMAM. VIMEIOLIMXCSA 3HaHUI, KOMMeTeHLMI
peLLeHns NPaKTUYECKUX | YMEHWUI, HaBbIKOB U MOTUBALIMK B LIENIOM JOCTaTOYHO
(npodbeccuoHanbHbIX) AN peLleHns cTaH4apTHbIX NPaKTUYECKUX
3agad (npodpeccunoHanbHbIX) 3agav.
3. ChopMMPOBaHHOCTb KOMMETEHLMM MOMHOCTbLIO
COOTBETCTBYET TpeboBaHusiM. VimetoLmxcs 3HaHun,
YMEHWI, HAaBbIKOB 1 MOTMBALIMK B NMONTHON Mepe
[0CTaTO4HO AN PELUEHUs CMOXHBIX MPaKTU4eCKNX
(npodpeccunoHanbHbIX) 3agay.
Kputepum oueHnsaHus
MonHoTa MeTogabl matemartudeckoro | [lonyckaet rpybbie | 1. Nmetowmxcs 3HaHUA rMapocTaTuKn "
3HaHUN aHanusa B TVMAPaBMAMYECKUX | OWMOKM MpW peleHnn | rmapoavHaMuKM W MeTOAbl WX TMPUMEHeHus K
pacueTax, maTemaTu4yeckmnx peLLEeHNI0 NPaKTUYeCKX 3aday B LEeNoM AOCTaTO4HO
npuKnagHelX 3aavy B | PeLUeHUst UHXeHEepHbIX 3adad.
obnactu 2. Mmetowmxcs 3HaHWA rmapocTaTuku "
npodeccroHansHon rMOPOAMHAMUKM W MeToAbl WX MNPUMEHEeHUs K
AesATenbHOCTU peLLeHMi0 NPaKTUYecKX 3afay B LeNoM AOCTaTO4HO
ans peLueHus CTaHAapTHbIX NpaKTUYEeCKMX
WHXXEeHepHbIX 3a4au.
3. Nmetowmxcs 3HaHUs rMapocTaTuKn "
WA-1onk-1.1 Ncnonbayet rmapoanHaMmkn M MeTodbl  UX  MPUMEHEHUs K
OCHOBHbI€ 3aKOHbI peLleHnio NpakTMYeckUX 3agad B MOMHOW Mepe
eCTeCTBEHHOHay4HbIX [OCTaTOMHO AN PeLUeHUst CROXHbIX WHKXEHEPHbIX
3MEeKTPOHHOE
OVCUMNNWH ANS peLleHunst 3agad. TECTUpOBaHNE
OrnkK-1 CTaHOapTHbIX 3ajayv B Hanuuve McnonbsoBaTb He ymeeT npumeHsTb 1. VMelowmxcss  yMeHUss  MNPUMEHSATb  Hay4HO- cnaua PIP ’
COOTBETCTBUM C YMeHUI Hay4Ho-TexHu4eckyto n Hay4HO-TEXHUYECKYIO 1 TEXHUYECKYIO " cnpaBoYyHyto nuTeparypy,
HanpaBreHHOCTbIO CnpaBouHyto nuteparypy, CnpaBOoYHYIO MCMonb30BaTb  3aKOHbl  MareMaTuku,  MeTopbl
npodeccroHanbHomn [ns pelueHnst KOHKPEeTHbIX nuteparypy, pelleHnss MpUKNagHbIX 3aday rMapaBnukv B LEnoM
AeatenbHoOCTU 3agay no BbIGpaHHOMY MCMOmnb30BaTh 3aKOHbI [0CTaToO4HO.

HanpaBneHuto;

Be3owmbo4HO NpUMeHsITL
MeTogapl MaTemaTU4eckoro
aHanusa ”“ MOAENnMpPOBaHWA
ans

PacueTa rugpaBnuyeckux
CuUcteM 1 Nx aNeMeHToB

Mpwu pelueHwn 3apay

MaTtemMaTukn, meTodbl
pelweHna npuknagHblx
3ajad rmgpaBiivkKu

2. VMeowmxcs  yMeHUs MNpUMEeHsITb  Hay4Ho-
TEXHUYECKY0 " CMpaBOoYHyio nuTeparypy,
UCMOMNb30BaTh  3aKOHbl  MaTeMaTukW,  MeTodbl

peleHns NpuKnagHbIX 3agad rmapasnvky B LENIoM
[O0CTaTo4YHO ans peLueHus CTaHAapTHbIX
npaKTUYeckux 3agay rmapasnmku

3. Mmewowmxca  yMEHWs  MPUMEHSITb  Hay4HO-
TEXHUYECKY0 " CMNPaBOYHYHO nuTteparypy,
UCMOMNb30BaTb  3aKOHbl ~ MaTeMaTukW,  MeTodbl
pelueHns NpUKnagHbIX 3agad rMapasnvky B MOSHOWM

43




mepe OO0CTaTO4YHO ansa peweHusa CIOXHbIX

NpakTn4ecKnx 3agad ruapaBiivku

Hanwuune MeToankamm He Bnapeet 1. VMewLwmMXcs HaBblKM BrageHUst MeTOOMKOMN
HaBbIKOB MaTeMaTU4eckoro pacyeta MeToAMKamu onpegeneHns ONTUManbHbIX NyTeh W MEeTOO4OoB
(BnageHue 'mapaBnnyecknx cuctem MaTeMaTn4eckoro paccuyeTa TEXHOMOMMYeCKnX napameTpoB
OnbITOM) pacyeTta rmapaBnmMyecknx ceTenm B LENOM AOCTaTO4MHO Ans
rmagpaBnuyeckux 3agay peLleHns WHXEHEPHbIX 3adavy C WUCMONb30BaHWEM
OCHOBHbIX 3aKOHOB rMapaBnuKe.
2. Vimelowmxcs HaBblkM  BrageHUss  MeTOAMKOW
onpegeneHns ONTUManbHbIX NyTeh W MEeTOO4OoB
paccuyeTa TEXHOMOMMYeCKnX napameTpoB
rmgpaBnMyecknx cetem u MOTUBaUMM B LIENOM
[0CTaTo4HO ans peLueHns CTaHAapTHbIX
MHXEHEPHbIX 3ag4a4y C WUCMOMb30BaHWEM OCHOBHbIX
3aKOHOB rMapPaBIIvKN.
3. Wmewowuxcss HaBblkM BrageHUs  MeToOuKON
onpegeneHnss OMTUManbHbIX NyTeW W  METOL4OB
paccyeTta TEXHONOMMYECKNX napameTpoB
TMAPaBNMYECKMX CeTer B MONHON Mepe [0CTaTouHO
ONS peLleHns NHXEHEPHbIX 3a4ay C UCMONb30BaHMEM
OCHOBHbIX 3aKOHOB rMapaBIinKu.
MonHoTta OCHOBHBI€ MOJIOXKEHUSI CTATUKH Honyckaet rpybbie | 3HaeT OCHOBHbIE (PM3NYECKME CBONCTBA XUAKOCTEN;
3HaHWN U TUHAMUKH KUIKOCTH, OWMOKM NpU ONMUCaHUWN | OCHOBHbIE YPABHEHUS U 3aKOHbI TMOPOCTaTUKY;
COCTaBISIIOIIIME OCHOBY pacdera OCHOBHbIX (PM3NYECKMUX | OCHOBHbIX MOSIOXEHUS U YPaBHEHUS TMAPOANHAMUKN;
THIPABINYECKUX CHCTEM CBOWCTB XWOKOCTEN; | OCHOBbI TEOPUU MMOPABIINYECKMX MALLUH U CUCTEM,
OCHOBHbIX YpPaBHEHUA U | OCHOBHblE 3aKOHOMEPHOCTN €CTECTBEHHO-HaY4HbIX,
3aKOHOB TMAPOCTaTUKK; | MHXEHEPHbIX AUCLUMMWH, MPUMEHSAEMbIX B
OCHOBHbIX MOMOXEHWUA U | TMOpaBNNYECKUX pacyeTax
ypaBHEeHWM
rmapoaNHaMUKK; He
3HAaeT OCHOB Teopun
rmapaBnMyeckUxX MalumH
U200+ » MiCTONB3VET U  CUCTEM, OCHOBHbIE
SIiHMOgKI\iI;Te?VI:TW?g(?KMX 3aKoHoMepHocTH
METOAOB ANA PeLeHNs €CTEeCTBEHHO-Hay4HbIX,
CTaHAapTHbIX 3a4ay B NFHKEHEPHBIX PI'P,
COOTBETCTBAM C ONCUUNNNH, OneKTpoHHOoe
HanpaBneHnem NPYMEHSIEMbIX B TecTupoBaHue
. rmapaBnuyecknx
npodgeccnoHansHom
nesTensHoCTn pacuerax
Hanuuve Peiats THIIOBBIC HH)KEHEPHBIE He ymeeT npumeHsiTe YMeeT npuUMeHATb MeTOoAbl TeopeTU4ecKoro W
YMEHUN 3a/1a4 THPABIIHKH C MeToAbl 9KCNEpPUMEHTANbHOrO WUCCNEAOBaHUS MpU peLleHnn

TIPUMCHCHUEM
COOTBETCTBYIOLLIETO QJHSHKO-
MaTEMaTUYECKOro arrapara

TEOPETUYECKOTO 1
3KCNEPUMEHTANBHOTO
1ccneaoBaHus npu
peLueHum
1CCneaoBaTenbCKuxX
3afad, Ucnonb3oBaTh
Hay4HO-TEXHWUYECKYHO U
CMPaBOYHYI0
nuTepaTtypy ans
PELUEHUs CTaHOAPTHbIX

3a4ay Mo pacyety rMapaBlIMYECKUX CUCTEM W UX
3reMeHToB, 0GOCHOBLIBAET NMPUMEHEHWE YpaBHEHUI
W 3aKOHOB MMAPaBNUKW ONs PeLleHusi NPaKTUYecKnxX
3a4ay  pasfMYHOTO  TWMa; TPaMOTHO MPUMEHSIET
CMPaBOYHYID U HOPMaTMBHYyl0 nuTepatypy Ans
peLLeHNs KOHKPETHbIX 3afa4 No BbiGpaHHOMY
HanpaefeHWio, UMeeT  MOoHMMaHue  XxapakTepa
HapylleHun B paboTe rMAPaBMUYECKUX MaLUH W
cucTem.
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3a4ay no ruapasnvke
Ans pacyeTa

rmapaBnnyeckmx
CUCTEM
Hanunune Hasrikamu pacuera HonyckaeT rpybble Bnageetr OCHOBHbIMM MeTogamu pacyéTa >KUAKWX
HaBbIKOB THIPABINYECKUX CHCTEM 1 owmnobkn npu NMOTOKOB W MapameTpoB MOPaBNYECKUX MaLLMH W
(BnageHue no60pa THAPOMEXaHHYECKOTO NPYMEHEHUN OCHOBHbIX cucTeM; cBOGOAHO obnafgaeT HaBblkamy NMPUMEHEHUS
OnbITOM) o0opynoBaHus 3aKOHOB €CTECTBEHHO- OCHOBHbIX 3aKOHOB [VMAPaBMUKM ANS  pelleHust
HayYHbIX OUCLMUMIVH, HE | WHXEHEepHbIX 3aday
BIlageeT OCHOBHbLIMU
MeTogamu pacyéTta
KWUOKNX NOTOKOB U
napameTpoB
rmapaBnuyeckux MalimH
1 cucTeMm; He obnagaet
HaBbIKAMW MPUMEHEHMS
OCHOBHbIX 3aKOHOB
rmapaenukv ans
peLLEHNST MHXEHEPHbIX
3agay
NA-1omks.1 Y4acTeyeT B MonHoTa COBPEMEHHbIE NOAX0Ab! U He 3HaeT coBpemMeHHble | 1. NMelowmxca 3HaHWs B LENoM [OCTAaTOYHO Ang
3KCMEPUMEHTANbHbIX 3HaHUN MEeTOAbl peLleHus nogxopabl U MeToAb! peLUEHNS VHXEHEPHbIX 3adavy C WUCMONb30BaHWEM
ncenenoBaHusax no npodeccroHarnbHbIX 3agay B peLueHus OCHOBHbIX 3aKOHOB MMAPaBINKN.
MCNbITaHUIO obnacTu arpouHxeHepun npodeccuroHarnbHbIX 2. Nmetowmxcss 3HaHMA B LENIOM [OCTaToOYHO Anst
CENbCKOXO3SINCTBEHHON 3agady B obnactu pelleHnss CTaHOAPTHbIX MPaAKTUYECKUX WHXEHEPHbIX
TEeXHUKM arpovHxeHepuu 3a0a4  C  WCMONb3OBaHMEM  OCHOBHbLIX  3aKOHOB
rMApaBnvK1
3. Vmetowmxcsa 3HaHUS B MOMHOW Mepe OOCTaTOYHO
0N pELUEHNUst CINOXHbIX WHXEHEpHbIX 3agady C
MCMoNb30BaHWEM OCHOBHbIX 32KOHOB rMapaByvKu
Hanunuve NPUMEHSITb METOAbI PELLEHMS He ymeet 1. Nmetowmnxcs ymeHust B LENOM OOCTATOMHO A4S
YMEHUN npodeccroHanbHbIX 3aday B NPUMEHSITb METOAbI MCMOMNb30BaTb OCHOBHbIE 3aKOHbl TMAPaBNWKMA NpU
obnacTu arpomHxeHepuu peLueHus peLLeHnsl NpakTUYecknx 3agau.
npodeccuroHanbHbIX 2. Vimewowmxca yMeHus B LENOM AOCTaTOvHO Ans
3apay B obnactu pelleHnst  cTaHOapTHbIX  MPaKTUYecKMx  3agay PrP
arpounHxeHepum rMApaBnvK1 ’
Onk-5 3. Nmetowmnxcst ymeHuss B MOMHOM Mepe OOCTaTOYHO ig?ﬁ;%%';%i
ONsi peleHuss  CrOXHbIX  MpakTU4eckux  3agad
rMApaBvK1
Hanuuve COBPEMEHHBbIMU He Bnageet 1. Wmetrowmxcsa HaBblkM B LENIOM OOCTATOMHO Afis
HaBbIKOB KOMMbIOTEPHBLIMMU COBpPEMEHHbIMU pELUEHUSI WHXEHEPHbIX 3agdady C WCMoNb30oBaHUEM
(Bnagexve TEXHOMorMsiM1M U MetTogamm KOMMbIOTEPHBLIMU OCHOBHbIX 3aKOHOB MMapaBrvke
OnbITOM) pelueHuns 3agad B obnactu TEXHONOTUAMMU U 2. ViMewLlIMxcs HaBblkM U MOTMBALMW B LENOM
arpovHXXeHepum MeToAamMU peLleHns [ocTaTo4HO ans peLleHust CcTaHOapTHbIX
3apay B obnactum MHXEHEPHbIX 3adady C MCMONb30BaHUEM OCHOBHbIX
arpovHXeHepuu 3aKOHOB IMApPaBIMKU
3. Nmetowmxcst HaBbIKM U MOTUBaLMM B NOMHOW Mepe
[OCTaTOMHO [N pELUeHUsT MHXEHEPHbIX 3adad ¢
MCMNONMb30BaHNEM OCHOBHbIX 3aKOHOB MMAPaBIIMK/
MA-20mk-s.2 CnocobeH MonHoTa MeToAbl Teopumn He 3HaeT meToabl 1. Wmewowmxca 3HaHUS OCHOBHbIX MPWHLMMOB
NPOBOANTL U3MEPEHUSA U 3HaHUN nnaHMpoBaHus TEOpVM NNaHNPOBaHNS NNaHUPOBaHUS  3KCMEPVMMEHTa, OCHOBaHWA  Ansi
HabnwaeHws, obpabaTbiBaTh 3KCNEPUMEHTA, 9KCMEPUMEHTA, Bblbopa (hakTOpPOB W NpefernioB  BapbUpOBaHUs,
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1 npeacraenAaTb

SKCNnepumMeHTaribHble AaHHble

N pesynbratbl ncnblTaHnn

MaTeMaTU4eCKON CTaTUCTUKMK, MaTeMaTn4eckom 3NeMeHTbl  MaTeMaTWyeckoW  CTaTUCTUKM AN
Teopumn BEPOSITHOCTEN, CTaTUCTUKK, TEOPUM npoBeaeHnst pac4yeToB no pesynbTaram
MeTporormm BEPOSITHOCTEN, 3KCNeprMMeHTa B LiefNIOM LOCTaTO4YHO.
MeTponormu 2. Wmerowmxcsi 3HaHMA  OCHOBHbIX  NPUHLMNOB
NNaHUpOBaHUS  9KCMEPVMMEHTa, OCHOBaHWM  Ansi
Bblbopa hakTOpOB W NpedernoB BapbUpOBaHUS,
3NeMeHTbl  MaTeMaTUyeckoW  CTaTUCTUKM AN
npoBeaeHnst pac4yeToB no pesynbTatam
3KCNepuMMeHTa B LENIOM OOCTATOMHO ANs peLleHust
CTaHOapTHbIX MPAKTUYECKUX UHXEHEPHBbIX.
3. Wmerowmxcss 3HaHMA  OCHOBHbIX NPUHLMNOB
NNaHUpOBaHUS  3KCMEPUMMEHTa, OCHOBaHWA  Ansi
BblbOpa (hakToOpoB U NpenenoB BapbUMpPOBaHMS,
3NeMeHTbl  MaTeMaTUyeckoW  CTAaTUCTUKM AN
npoBeaeHust pacyeToB no pe3ynbTatam
3KCNepuMMeHTa B MOMHOW Mepe [AOCTaTo4HO Ans
peLlEHNs CIOXKHbBIX UHXEHEPHbIX 3a4ay.
Hanuuve NpoBOAUTb He ymeeT npoBoauntb 1. Vmetowmxcs ymeHus Bbibopa u obBocHoBaHue
YMEHUN 3KCNnepuMeHTanbHoe 3KCMeprMeHTarnbHoe METOAOB, CpeacTB U YCNoBUWA  NPOBEAEHUsI
ncecnegoBaHve nnm vcenegoBaHve unm 3KCNepUMEHTa ANsl pPas3nuyHbiX 3agadvy B rmapaenvke
aHanMTuyeckoe onucaHve aHanuTuyeckoe npu peleHMn MpuKknagHbiXx 3agady B UeErom
TEXHNYECKOro 00bEeKTa; onncaHue TEXHWYECKOro | AOCTaTOMHbI.
MCNonb30BaTb COBPEMEHHbIE obbekTa; ucnonb3oBaTth | 2. VMEKLWNXCS yMEHUS OCYyLLeCTBnATb BblGop W
KOMMbIOTEPHbIE MPOrpammbl COBpeMeHHble obocHOBaHMe MeTodoB, CpeacTB U YCMOBUWA
ans o6paboTku pedynbTaTtoB KOMMbIOTEPHbIE NpoBeAeHNst  3KCMepuMeHTa  Ans pasnuyHbIX
3KCNnepuMeHTa. nporpaMmbl Ans npuKnagHbelXx  3agad rmapaBnvkm B Lenom
06paboTkM pe3ynbLTaToB | AOCTaTOMHbI.
3KCrepuMeHTa. 3. VmMewowmxca yMeHus OcCyLlecTBNATb BbliGop
obocHOBaHME MeTOAOB, CPEACTB UM YCIOBUWA
NpoBEeAEHNsT 3KCNEpUMEHTa AN pasnuuHbIX 3agay
r’MapaBnvMkM B MONMHOM Mepe [AO0CTaTOuHbl  Ansi
peLIEHNS CIOXKHbBIX MPAKTUYECKMX
Hanunuve HaBblkaMy NO COCTaBIEHMIO He BnapeeT HaBblkamu 1. VImeloymxcst HaBbIKW TUIAHUPOBAHMSI M IIPOBE/CHUS
HaBbIKOB nnaHa nposegeHus MO COCTABMEHUIO NMaHa | JKCIepuMeHTa AN PeLueHUs WMHXEHepHbIX 3ajay C
(BnageHue 3KCNEepPUMEHTAbHbIX npoBeaeHns MCMOob30BaHWEM OCHOBHbIX 3aKOHOB rMApaBrivke
OnbITOM) uccnegosaHuii n obpaboTtke AKCNepUMeHTanbHbIX 2. ViMewLlmMxcs HaBblkM M MOTMBaLUMW B LENOM

pesynbTaToB 3KCMNEePUMEHTOB

ncenegoBaHni u
obpaboTke pesynbLTaToB
3KCNEPUMEHTOB

[OCTaTOMHbl  ONSt  [UIAHUPOBAaHUS. W TPOBEIECHHUS
9KCIEpPHMEHTa C MCMONb30BaHWEM OCHOBHbIX 3aKOHOB
rMapaBnvkm

3. Nmetowmxcst HaBbIKM M MOTUBAaLMM B NOMHOW Mepe
[OCTaTOMHbl ANt [UIAHUPOBAaHUS. W TPOBEIECHHUS
9KCIIEpHUMEHTa C UCMOSIb30BaHWEM OCHOBHbIX 3aKOHOB
TMApaBMvKK

46




YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx aTanbl POPMMPOBaAHUA KOMNETEeHLMI

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOAUMbBIE ANA OLEeHKU 3HaHUW, YMEeHUI, HABbIKOB

3.1.1. CpenctBa
ANA VHOMBUAYyanu3auvm BbINOJTHEHUSA, KOHTpons (bMKcupoBaHHbIX Bugos BAPC

KomnnekT 3agaHuin 4ns BbINOMHEHUSA pacyeTHO-rpaduyeckorn paboTbl

3apaHve Ha pacyeTHo-rpadumyeckyto paboTy (nanee no Tekcty—PI'P) cnegyeT 6paTh no nocnegHen
uundpe wundpa 3a4eTHON KHUXKKN.

TekctoBbin MaTepuan PP gomxeH ObiTb obopMneH B BuAE MOSICHUTENbHOW 3anncku ob6bemom
15...20 cTtpaHuy Ha nuctax dopmata A4. TekCT OomkeH ObiTb HanMcaH pa3dopuYMBLIM MOYEPKOM WUIK
pacnevaTtaH Ha npuHTepe. 3anncu NPon3BOASAT Ha OAHOW CTOPOHE NncTa ¢ nonsamu WwmnpuHon 20 MM cnesa u
5 MM cnpaBa.

TekcT gormkeH ObITb CTUNUCTUYECKM M opdborpaduyeckn npaBurbHbIM 6e3 cokpalleHuii crnos. Bee
dopMynbl NpUBOAATCA CHayana B OYKBEHHOM BbIpaXXeHWM C MocneayloLllen pacungpoBkon BXogsAwmX B
dopMyny BENWYUH, a 3aTeM Y€ B HUX MPOCTaBfAT UUPOBblE 3HAYEHMS M MPOU3BOOAT peLleHune
OTHOCUTESTbHO MCKOMOW BESNTUYMHDI.

Mpn Mcnonb3oBaHUM HOPMATMBHBIX U CNPABOYHbLIX AAHHbLIX crieayeT AenaTb CCbINKY Ha MCTOYHUKN.
B koHue pacyeTHo-rpadmyeckon paboTbl HEOOXOAMMO NPUBECTU NepPeYeHb UCNONb30BaHHOW NUTepaTypbl C
yKasaHMeM aBTOpa, Ha3BaHMS KHUTW, 3gaTensCTBa U roga usgaHusl.

Tekct PI'P pomkeH HaumHaTbCa C TUTYMNBHOMO NMCTA, BbINOMHEHHOMO Ha 0ObIYHON nucyen Gymare.
TUTYNbHBIA IUCT JOMKEH ObITb 0POPMIIEH B COOTBETCTBUM C TpeboBaHMAMU cTaHAapTa.

PelleHve kaxagon 3agaym crnegyeT HauMHaTb C HOBOW CTpaHuubl. TEeKCT 3a4ady NMLeTCs NOSHOCTbLIO,
6e3 cokpalleHuii. ocne yero criegyeT COCTaBUTb KpaTKME YCIOBMSA 3afdady C PUCYHKOM, BbIMOMHEHHbLIM
YePTEXHBIMWU UHCTPYMEHTaMK. BbluMcneHnss 4OMmKHbBI COOTBETCTBOBATb HEOOXOAUMOW TOYHOCTH (40 COThIX).

Npadpmnyeckyto yacTe paboTel (rpadmku) HEOOBXOOUMO BbINOMHATE HA MUMMMMETPOBON Bymare unm
Ha KomnbloTepe.

Mpun peleHun 3agay YpesBblHaiHO BaXXHO CrneamTb 3a cobniogeHnem eanHCcTBa pasmMepHOCTU BCEX
BXOOALMX B pacyeTHble opMyrbl BenuuMH. HegoctaTtouyHOe BHMMaHWE K pasMepHocTsaM — Hambonee
YyacTas npuMymMHa oLnBOK.

BbinonHeHHyto PIP cTygeHT 065a3aH npeactaBuTh NpenofaBaTento Ha NPOBEPKY HE MO3xe, YeEM 3a
10 gHen o Havana ak3ameHauMoHHON ceccun. B BosepalleHHon PP obyyalowmin JomkeH ncnpasuTb BCe
OTMEYEHHbIE OLIMOKM U BbINOMHUTL BCE JAaHHbIE EMY yKa3aHusl.

3agavya 1.

[na nogoepxaHnss MOCTOAHHOIO YPOBHSA B pesepsyape (puc. 1) H, Boga u3 6eperoBoro komnoaua
nepekadnBaeTcsi LEHTPOOEXHBIM HACOCOM C 0ObeMHbLIM pacxogoM Q. BcacbiBawowmii U HarHeTaTenbHbIN
TpybonpoBoabl UMEKT COOTBETCTBEHHO: ANWHbI lgc; |y, anameTtpbl dge, dy; KO3hdULMEHTBI cONPOTUBNEHMS
TpeHusa Agc = 0,025, Ay = 0,03; cymmapHble KO3 MPULNEHTbI MECTHbIX COMPOTUBRAEHUN &pc = 8; &y = 12.
VcxopHble AaHHbIe ANs BbINOMHEHUSA paboThl NpuBeaeHbl B Tabnumue 1.

1. lMpoussBecTn BbIGOP LIeHTPOGEXHOrO Hacoca. [locTpouTb ero pabouune xapakrtepuctukn H = f(Q), n =
f(Q).

2. MocTpontb  xapaktepucTuky Tpybonposoga Hip = f(Q) n onpegenuTb paboyylo TOYKy Hacoca.

3. OnpepenuTb MOLWHOCTb Ha Bany Hacoca ans paboyen Toukn Hacoca K.n.a. Hacoca v onpegenuTb no
xapaktepuctuke n =f(Q).

4. Kak nameHuTCs Hanop 1 MOLLHOCTb Hacoca, ecnu nogavy BoAbl 3aBWXKON yBenuuntb Ha 15%7?
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Pwuc. 1. PacyeTHasi cxema.

Tabnuua 1.

McxogHble BapuaHT - nocnegHasa undpa 3a4eTHON KHKKN
AaHHble 0 1 2 3 4 5 6 7 8 9
O6beMHbIN 0,98 3,5 0,5 1,0 2,0 1,5 3,0 0,4 2,5 4,0
pacxop Bofbl
Q x 10” m*/c
BbicoTa 20 16 6,7 14 15,6 17 10 12 12 15
nogbema BoAbl
H, m
BcacbiBatowmi 13 12 10 30 8 6 11 12 5 20
TpybonpoBoa:
anvHa Lge, M
Ounametp dgc, m | 0,125 | 0,15 0,06 0,25 0,20 0,15 0,15 0,08 0,15 0,20
HarHeTaTtenbHbIN 20 50 42 80 100 120 210 85 67 95
Tpybonposoz
anvMHa Ly, ™
anavetp dy, ™M 0,10 | 0,125 | 0,05 0,20 0,15 0,10 0,10 0,05 0,10 0,15
Temnepatypa 4 20 6 25 14 10 12 16 21 18
Bogbl t°, C

3apava 2

OnpepenuTb Ha Kakoe pacCcTosiHue L B perynupyemble uronbvatble gpoccenst Heobxoammo
BOBVHYTb UMMy B ApOCCENnupyloLlee oTBepcTue ansa obecneyeHns nepenaga AaBreHus Ap, €Cnv N3BECTHbI
yron urnsl , AMameTp gpoccenvpytollero oteepctus D, ero KoacpduumneHT pacxoda |, pacxop, Xugkoctm Q,
NNoTHOCTb paboyein xuakoctn p=900 kr/m°.

YkasaHue: nnowiaab ApOCCENMPYHOLLEro KoMbLa onpeaenuTb no npubnukeHHon dopmyne: D=0, —

Wk, rae (D — nnowagb oteepctus, (D, — Nnowaab uribl B cedeHun 1-1.
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Pwuc. 2 PacyeTHasa cxema.

Tabnuua 2

McxogHble

BapwuaHT - nocnegHas undpa 3a4€THOWN KHUXKKN

JaHHble 1

3

4

5

6 7 8 9 10
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Ap, MIMa 3,2 3,4 3,6 3,8 4,2 4,4 4,6 4,8 50 5,2

a,° 30 35 40 45 20 25 30 35 40 45

D, Mm 6 8 10 8 10 6 10 8 6 8

v 0,6 0,61 0,62 0,64 0,8 0,81 0,82 0,84 0,71 0,74

Q, M/c 1,2 1,3 1,4 1,5 1,6 1,7 15 1,2 1,3 1,4
3apgava 3

OnpepgenuTb [OaBneHWe Ha BbIXOAe M3 Hacoca OOBLEMHOro rmaponpuMeBoda MOCTyNaTenbHOro
OBWXEHMUS C ApOCCeNibHBbIM PEryniMpoBaHMeEM CKOPOCTM BbIXOAHOMO 3BEHA, rae 1 — Hacoc, 2 — perynmpyemsii
apoccenb. PaccunTtate CKOpPOCTb MepeMeLleHus NopLliHA V, CO LUTOKOM NPU TakOM OTKPbITUM ApOccens,
Koraa ero MOXHO paccMaTpuBaTb Kak OTBEpPCTME NMowagbid mp C KoadduumeHToM pacxoga M. LUTok
rmgpounnuugpa 3 HarpyxeH cunon F, guameTtp nopwHsa D. lNpegoxpaHuTenbHbI KnanaH 4 3akpbiT.
M3BecTHO: nogayva Hacoca Q, NNOTHOCTb Xunakoctu p. MNotepamu B TpybonpoBogax npeHebpeyb. NcxoaHble
AaHHble Ons BbINONTHEHUS paboTbl NpMBeAeHbl B Tabnuue 3.

Puc. 3. PacyeTtHas cxema.

Tabnuua 3
WcxogHble BapwuaHT - nocnegHasa undpa 3a4eTHON KHKKN
OaHHble 0 1 2 3 4 5 6 7 8 9
F, H 1800 1700 1600 1500 1400 1300 1200 1750 1650 1450
D, Mm 40 60 80 100 140 75 40 60 80 100
©o, CM? 0,05 0,06 0,07 0,08 0,09 0,05 0,06 0,07 0,08 0,09
J 0,64 0,62 0,60 0,64 0,61 0,62 0,60 0,64 0,61 0,62
3apaHve 4

OnpenennTb CeKyHOHbI M 4YacoBOW pacxodbl Bodbl ANA CENbCKOrO HACeNeHHOro MyHKTa ¢
LieHTpanuM3oBaHHbIM BOAOCHabXeHneM M3 BoAopPa3bopHbIX KOMOHOK. OCHOBHbIMU MOTPebuTensMu Boabl B
CernbCKOM HaceneHHOM MyHKTe ABMSTCA: HaceneHue, XUBOTHbIE, HaxodaLMecs B NINYHOW COGCTBEHHOCTMH,
KMBOTHOBOAYECKME hepMbl, NPeanpusaTUA Mo nepepaboTke MOMOYHON NPOAYKLUN.

WNcxoaHble gaHHble ANs BbINONHEHUs paboTbl NpuBeaeHbl B Tabnuue 4

Tabnvuya 4
McxoaHble BapwuaHT - nocnegHas umMdpa 3a4eTHOM KHUXKKN
AaHHble 0 |1 | 2 |3 | 4 |5 IB | 7 | 8 | 9
HaceneHne cenbckoro HacCeneHHoOro NyHkKTa
Hacenenwue,
nonb3ytoLeecs Bogow
N3 YINYHbIX 2885 | 2145 | 1942 | 1647 | 674 542 321 412 1091 724
BOAOPa300pHbIX
KOJTOHOK, Yer.
CKOT B NTMYHOM MOMb30BaHMM HACENeHus, rofios
MosouYHble KOpOBbI 865 750 500 425 325 789 987 506 602 347
CBUHbM 769 850 900 145 625 412 521 654 547 582
OBUbI, KO3bl 1807 254 457 1200 | 1600 | 456 56 58 492 621
Kypbl, yTKn 3730 352 2600 | 2900 | 1400 | 1253 | 4561 | 2541 | 2476 | 2147
MpoMbILNeHHbIE NPeanpPUsTUS (MOSIOYHbIV 3aBOA)
MpeanpusThe no 341 | 30,7 | 325 | 416 | 454 | 50,1 | 435 | 60,2 | 804 | 152
nepepaboTke
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CEenbCKOXO3ANCTBEHHOMN
NpoAYyKUMA, T MOJIOKa B

CYTKM
>KnBoTHOBOA4eCku komnnekc (pepma)
Monou4Hble KOpoBbl, 1515 1425 | 1325 | 1725 | 1825 | 2025 | 2500 | 3000 | 300 452
ronos
MornoaHSK KpynHoro 8461 652 907 785 856 1563 | 1752 | 1500 | 150 225
poraToro ckoTa, ronos
3apava 5.

B xo3anctee gBa yyacTka C OBOLUHBIMW KyNbTypamMu MOMAMBAOTCS ABYMS MallMHaMu, Kaxgas u3
KOTOpbIX paboTaeT Ha AByX no3uumsax. KOHCTPYKTMBHas AnuHa MawuHbl Lg,, 06bemHbIl pacxoad BoAbl
nogaBaeMbll 0OgHOM MalumnHon Q, TpebyemMbln Hanop BoAbl Ha rmapaHTe h. TpebyeTcsa: npousBecTn BbIGOp
OMaMeTpoB CTanbHOro TpybonpoBoga OpoCUTENBHON CETU, MPUHSAB CKOPOCTb ABWXEHUS BOAbl MO Tpybam V.
OnpepgenuTtb nNoTepu Hanopa B CETM M HAMOp HaCOCHOW cTaHuuu. MicxoaHble AaHHble AN BbINOSHEHUS
paboTbl npuBeaeHbl B Tabnuue 5.

Puc. 5.

MallnHa.

Cxembl OpOCUMTENBHOW CETU U NepeMeLLEeHNs KpYroBoW OoXAeBanbHOW MalUvHbl AN
nonvBa CenbCKOXO3ANCTBEHHBIX KynbTyp:
1 - HacocHad cTaHuus; 2 — HamopHbIN TPybonpoBoA; 3 — rMAapaHThl; 4 — KpyroBas AoxaeBarbHas

Tabnuuya 5

McxogHble
JaHHble

BapuaHT - nocnegHsaa undpa 3a4eTHOM KHKKN

2

3

4

5

6

7

9

KoHcTpyKkTMBHas
ANYHa MallWHbI
unm LMpurHa
3axBaTa (AnvHa
MaLLnHbl) B Lz,
M

360

420

360

420

360

420

360

420

360

420

O6BbEMHBIN
pacxopg Bogbl Q,
nlc

35,0

47,5

35,0

47,5

35,0

47,5

35,0

47,5

35,0

47,5

Hanop Bogpbl Ha
rmgpaHTte h, m

17,6

20,0

17,6

20,0

17,6

20,0

17,6

20,0

17,6

20,0

Honyctumas
CKOpOCTb
ABVXeHNs Bogpbl
no Tpybam V,
m/c

1,1

1,2

13

1,2

11

13

1,4

13

1,4

15

PacctosaHue ot
HaCoCHOWN
cTaHuum oo
nonsi L, m

100

120

80

140

200

180

160

250

300

140

leone3nyeckas
BbiCOTa
nogbema BoOAbl
H;, M

10

12

14

UHopmayuoHHO-Memoduyeckue u MamepuasibHO-mexHuU4Yeckoe obecreyeHue npouyecca
8bIMoJIHEHUsT pacyeTHo-rpachnyeckom paboThbil.
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1. MaTepuanbHO-TEXHMYECKOE ODecneyeHne npoLecca BbIMONTHEHUSA pacyeTHO-rpaduveckon paboThl
— cM. lMpunoxeHune 6.

2. ObGecneyeHne nmnpouecca BbIMOMHEHUS pacyeTHO-rpadmyeckon paboTbl) y4ebHoW, y4vebHo-
MEeTOAMYECKON nMTepaTypol U WHbIMU BUONMOTEYHO-MHPOPMALMOHHBIMW pecypcamu K CpeacTBamu
obecneyeHnst obpasoBaTenbHOro npouecca — cM. MNpunoxexne 1, 2, 3.

LWKANA N KPUTEPUM OLIEHUBAHUA

BbinonHeHHasa pac4deTHo-rpadunyeckasa paboTta, cocTosilias M3 pacyeTHOW YacTn N rpadnyeckon
yactn Ha 1 nucte cpopmata A4, coaeTcs Ha NPoOBepKy npenofaBaTento 3a [Be Hedenu OO0 OKOHYaHus
cemecTpa. [Nocne nposepkn PP cTygeHT OOMmMKeH BHECTU B HEro MCMpaBrfieHMsi Mo BCEM OTMEYEHHbIM
npenogaBaTenem samevaHusM.

CobecenoBaHne co ctygeHTom no PP npoBogutcs B COOTBETCTBMM FpaddMKOM, COCTaBIEHHbIM
npenogaeaTeniemM 1 yTBEPXXAEHHbIM Ha 3acedaHum kadeapbl. [locne coobueHus cTygeHTa O coaepXaHum
paboThbl M NPUHSTBLIX UHXEHEPHbIX PELUEHNSIX OH OTBEYaeT Ha BOMPOCHI NpenogaBaTtensi U CTYAEHTOB.

OueHka paboTbl penTuHroBasi. MakcumanbHoe konndectBo GannoB — 100 — pacnpegensietcs
cneayrowmnm obpasom:

— 3a 3awuTy (cobecenoBanue) — 30;

— cogepxaHue pabotbl — 50;

— odpopmneHmne paboTel — 20.

Bbannbl 3a cogepxaHue M odopmMIiEHUE BbICTABMAKTCA MNpenofaBaTtenem npu NpoBepke K nocne
ncrnpaeneHns 3aaMmedaHuin no paboTe KOPPEKTUPOBKE HE noanexar.

CtyneHTy, HabpaBLueMy CyMMapHO:

— 6bonee 60 6annoB — «3a4TEHOY.

Ecnn konuyectBo Gannoe meHee 60, TO CTyAEeHT NpoxoauT npoueaypy cobecedoBaHUsi MOBTOPHO,
AaTy u BpeMsi KOTOpPOW yCTaHaBnNMBaeT NpenogaBaTerib.

NMPUMEPHASAA TEMATUKA
KypCOBbIX paboT

He npedycmompeHo

3.1.2. BONPOCHI
AnA nposefeHNUs BXOAHOTO KOHTpOns

BxogHol KOHTpONb NPOBOAUTCS B paMKaxX CeMWHAPCKUX 3aHATUI C LeNblo BbISIBIIEHUS pearnbHoM
roTOBHOCTU 6akanaBpoB K OCBOEHMWIO [JaHHOW AUCUMMMMHBLI 3a CYET 3HaHWN, YMEHW U KOMMETEHLUHM,
CchOpMMpPOBaHHbIX Ha MNpedwecTBYOWMX AucuMniMHax. BxodHoi KoHTponb paspabaTtbiBaeTcs npu
noarotoBke pabouyeit nporpaMMbl y4ebGHOW AMcUMNIMHBL. BXxoAHOW KOHTponb npoBoaMTcs B dhopme
TEeCTUpPOBaHUS.

Bonpochkl Ans BXOAHOro KOHTPoOns

Kak paccuntatb gaBneHue?

OT yero 3aBWCUT JaBEHNE, OKa3biBaeMoe TENOM Ha onopy?

Kak nepegatoT NnpomM3BoguMoe Ha HUX JaBneHune Teepable Tena?

Kak nepenatoT gaBneHue XXnakoctu 1 rasbl?

MoyeMy XMAKOCTU M rasbl NnepenatoT 4aBneHne BO BCE CTOPOHbI OANHAKOBO?

B 4yem 3akntoyaeTcs 3akoH Nackana?

YT1o Ha3bIBaeTCcA BECOBbLIM AaBNEeHNnem?

MoyeMy aaBneHue BHYTPU XUOKOCTU Ha pasHbIX YPOBHSIX pasHoe?

. Moyemy gaBneHne B XXMOKOCTM HA OAHOM U TOM € YPOBHE OAMHAKOBO MO BCEM HamnpaBeHUaM?

10 MoyeMy YacTo BeCcOBOe AaBrieHWe rasa (4aBneHne, co3gaHHoOe ero BECOM) He y4nTbIBaeTcAa?

11.07 kaknMx BEMUYMH U KaK 3aBUCUT JaBreHWe XUAKOCTU Ha OHO cocyaa?

12.Kak Bbirnagar coobuiatowmecs cocygpl?

13.Kak pacnonaratotcsi NOBEPXHOCTU OAHOPOLHON XMAKOCTU B coobLuatomxca cocyaax?

14.Kak pacnonaratloTcsi NOBEPXHOCTU Pa3HOPOHbIX XUOKOCTEN B COOOLLaloOWLNXCa cocyaax?

15./3mMeHATCSA N YPOBHM XKNMOKOCTM B COOBLLAOLLMNXCA COCYAaX, eCnn cocyabl OyayT MMeTb pasHyto
opmMy, UMK €Cnn X HAKNOHUTL?

16.MpumMepbl TEXHUYECKUX YCTPOWCTB, OCHOBAHHbIX Ha NPUHLUMUNE AENCTBMSA COOOLLaoLLMXCA COCYyO0B

17.Kak Toppuyennu nsmepun atmociepHoe fasneHune?

18.Kak ycTpoeH npmbop gnsi uaMepeHust atTMmocdepHOro gaBnenuna?

©CoNoT~wWDE
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19.MNo4vemy Ons ypaBHOBELIMBaHUA AaBreHnss aTMocdepbl, BbICOTOM B 4ECATKOB ThICAY KMITOMETPOB,
[O0CTaToO4YHO cTonba pTyTK BbICOTOM BCero 760 Mm?

20.Kak HasbiBatoT npubopbl 4N n3aMepeHus AaBreHni, OTIIMYHbIX OT aTMOCcdepHOro?

21.Kak yCcTpOEeH OTKPbITbIN XXUAKOCTHbIA MaHOMeETP?

22.Kak ycTpoeH 1 gencrTByeT MeTannmyeckun maHoMeTp?

23.Kakon cumanuecknii 3akoH NCNOMnb3ytoT B paboTe rmgpaBimyeckux MatlmH?

24.C KakoW cunomn norpy>xeHHoe LeNIMKOM B XMAKOCTb TENO BbITanknBaeTcs u3 Hee?

25.4Y70 Takoe Apxmmenosa cuna?

26.Yemy paBHa ApxmumeaoBa cuna?

27.0T KakMx BENWUYUH 3aBUCUT apxmmMeaoBa cuna?

28.Yemy paBeH Bec Tena, NOrpy>XeHHOro B XXMAKOCTb (UNnu B ras)?

29.Tpwn kakom ycrnoBumM Teno, HaxoasLeecs B XXMAKOCTX, TOHET? nnasaeT? BCnnbiBaeT?

30.Yemy paBHa BblTankuarLwasa cuna, Kotopas JencTeyeT Ha Teno, nnasatoLLlee Ha NOBEPXHOCTU
KUOKOCTN?

31.Y70 Takoe aHeprua?

32.B kaknx eguHmLax BbipaxatoT paboTy 1 aHepruo?

33.4710 3HAUMT uamepuTb?

34.Kakune bbiBalOT eanHULbI U3MepeHNA?

35.41o Takoe nsmeputenbHbin Npubop?

36.4T0 Takoe TOYHOCTb U NOrPELUHOCTb U3MEPEHNIN?

37.4710 Takoe ckopocTb?

38.Kak onpegenutb CKOPOCTb NPY paBHOMEPHOM ABUKEHNN?

39.Kakune cyLectByloT eQUHNLIbI CKOPOCTU?

40.470 nokasbIiBaeT NIIOTHOCTL?

41.4Y70 Takoe NNOTHOCTb BELLECTBA U KaKk ee paccymTaTb?

42 EQnHMUbI NNIOTHOCTU

43.470 Ha3bIBaeTCA CUION?

44 Y70 Ha3bIBaeTCA BECOM?

45.B yem oTnu4me Beca Tena oT CUnbl TSXECTU, AEUCTBYIOLLEN Ha Teno?

LUKANA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOQHOr0 KOHTPOIS

- OLUEHKa «3a4yTeHO» BbICTABMSAETCA 0Oy4aloLlemycsl, ecnv BOMpOC PacKpbIT, BO BPeMsi OWUCKYCCUM
BbICKa3blBaeTCs COGCTBEHHAsA ToYka 3peHus Ha obcyxaaeMyto NpobrnemMy, AeMOHCTPUPYETCs CNocOGHOCTb
apryMeHTMpoBaTh AoKa3bliBaeMble MONIOXKEHNS 1 BbIBOAbI.

- oOueHKa «He 3a4TeHO» BbICTABNAETCH, ecnum obyyalolwuiica He crnocobeH [JokasaTb U
apryMeHTMpoBaTb COBCTBEHHYIO TOYKY 3pEHUsi MO BOMPOCY, He CnocoGeH CCbiNaTbCsl Ha MHEHUs BedyLiuX
crneumanucToB no obcyxaaemoli npobneme.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

BOMNPOCHI
Ansi CAMOCTOATENbHOr0 U3y4YeHUs1 TEMbI
Tema: 'vgpoamHamuka. PaBHoMepHOe ABWXKEHUE XUOKOCTU B KaHanax.
MmapoanHamuka. 3agayn rmgpoauHaMUKN.
Buabl oBUMKeHUST XKUOKOCTEN.
OcCHOBHble NOHATUS TMAPOAMHAMUKN. JInHWUKM Toka. TpybOka Toka. AnemMeHTapHasi CTpynka.
CBoMcTBa aneMeHTapHON CTPYIMKU.
YpaBHeHWe HepaspbIBHOCTH.
YpaBHeHve BepHynnu Ang noToka peanbHOW XNOKOCTH.
"eomeTpuyeckas MHTepnpeTaLms ypaBHeHUs bepHynnu Ans noToka peanbHOWM XNOKOCTH.
MpumeHeHue Tpyobl BeHTYypu ansa nsamepeHns pacxoga XuakoCcTu B HanopHbIX TpybonpoBoax.
Pexumbl amkeHuns xuakoctn. Kputepuin PenHonbaca..
0. Knaccudmkaums notepb Hanopa. KoadduumeHT rugpasnuyeckoro TpeHus. MecTHble
COMPOTUBMNEHNS.
11. Knaccudmkauyms TpybonpoBoaoB.
12. MeToauka pacyeTta npocTtoro Tpybonpososa.
13. MeToauka pacyeTta ruapaBnuyecku KopoTkmx Tpybonposoaos. PacueT cudoHHOro Tpybonposoaa.
14. 'mppasnuyecku yaap B Tpybonposoax.
15. VicteueHune xunaKocTun yepes oTBEPCTME B TOHKON CTEHKE.
16. VicTteueHune XunakocTun npym nepemMeHHOM Hanope.
17. VicteueHune XunakocTn n3 Hacaakos.

BOoO~NOORLONE
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18. 'vapaBnu4yeckune cTpyw.
19. [BwxeHune XnaKoCTu B OTKPbITbIX pycriax.
20. 'vopaBnMyecknn pacyeT OTKPbITbIX Pycer.

Tema: rM,EI,paBJ'IVIHeCKVIe MaLllUUHbI. Fmp,paBaneCKme asurartens.

1. Kakas rugpomalunHa HasblBaeTCcs HacocoM?

2. Kakue BMabl HACOCOB pasnuyatoT No NpuHUuny gencteus cornacHo FOCT?

3. Ha3oBunTe OCHOBHbIE TEXHUYECKME NoKadaTenm paboTbl HACOCOB C YKa3aHMeM UX eQNHUL, U3MepPEeHNs

B cucteme CU.

4. HayepTuTb 1 onucaTb NPUHLMN AENCTBUS KOHCOSNBHOMO LLEeHTPOBEXHOro Hacoca.

5. Hayeptutb 1 onucatb NpUHUUN AENCTBUS NOTPY>KHOrO LIeHTPOBEXHOro Hacoca.

6. Hanucatb ypaBHeHne Hanopa, pasBrMBaemMoe LeHTPOBEXHbBIM HACOCOM Ha AeNCTBYOLLEN HAaCOCHOW
yCTaHOBKe.

. Yto noHnmaeTcs noa koadpdmumeHToM BbICTPOXOAHOCTM U ANS

. Yero ncnonb3yeTcs 310 NoHATNE? Kak pa3nuyatoT Hacockl No B6bICTPOXOAHOCTU?

. Kaknmn bopmynamm onmcbiBatoTCA 3aKOHbI MPOMOPLMOHANBLHOCTU B Cryvae U3MEHEHUs 4YacToThl
BpaLLeHns paboyero koneca B NpeanonoXeHnu, YTo KoaddrLUNEHTbl eACTBMSA OCTalTCs
NOCTOSIHHBIMUN?

10. Kak o6o3Ha4vaoTcsa 1 pacumndpoBbIBaIOTCA Mapkn KOHCOMbHBIX 1

11. NOrpy»HbIX rMyOUHHBIX HACOCOB?

12. MepeyncnuTb NnocnegoBaTenbHOCTb onepauni Npy Nycke KOHCONbHOrO LIEHTPOBEXKHOro Hacoca u

npasunra ero oCTaHOBKM.

13. HasBaTb TuMbl HETPAAULIMOHHBIX BOAOMOABEMHbIX YCTAHOBOK U

14. paTb UX KpaTKYylo XapakTepucTuky.

15. N3yunTb yCTPOMCTBO U MPUHLMN paboTbl TPAAULIMOHHOIO N HETPaAULMOHHOTO BOAOMO4BEMHOIO

060pyaoBaHMS, 03HAKOMUTBLCS C OCHOBHBLIMW NapameTpaMy ux paboTbl U 3aKoHamu NoJoous.

16. Haueptutb 1 onucaTtb NPUHUMN OEACTBUSA KOHCOMNBHOIO LIEeHTPOoBeXHOro Hacoca.

17. HauyeptuTb 1 onucaTb NPUHLUN AENCTBUSA MOrPY>KHOro Hacoca.

18. HavepTuTb 1 onucatb NpUHLMN OENCTBUSA TMApPOTapaHHOW YCTaHOBKM.

19. 3anwucatb hopmyrnbl Nogobusi TONacTHbLIX HACOCOB MPU YCIOBUM paBeHcTBa Ux obbemHbix KA.

20. 3anucaTtb TexHu4eckoe obcnyxnBaHne LeHTPOBeXHbIX HACOCOB

© 00~

Tewma: M'mgponpmsog. O6beMHbIV rmgponpueog..

YcnoBHble 0003HAYEHM 3NIEMEHTOB MMAPONPMBOAA.
MpaBuna BbINONHEHWUS TMAPABIINYECKUX MPUHLMNNANBHBIX CXEM.
Kakne ctaHaapTHble 3NEeMEHTbI BXOOAT B NPUHLMMMATBHY CXemMy?
Kakune cBasu (rmgponvHum) gatoT npeacrasnexHve o pabote rugponpusoga?
Kakne ncxogHble AaHHble TpebyoTes Ansa onpegeneHns OCHOBHbIX NapaMeTpoB rmaponpruBogoB
BO3BpPaTHO — NOCTYyNaTerbHOro 1 BpallaTenbHOro ABMKXeHNA?
O6bsicHMTEe  nNpuMeHeHWe O0ObLEeMHOro  perynupoBaHus B rugponpusoge C  OonbLuon
nNpon3BoaUTENBHOCTLIO Hacoca?
8. UYewm oTnuualoTcst HAaCOChl U TMAPOMOTOPbLI OT PerynMpyembix HACOCOB Y MOTOPOB?
9. Kakve napameTpbl MNHEBMOMpUBO4A HeOoOXoouMbl Anst onpefeneHns MOLLHOCTM Ha Bany
Komnpeccopa?
10. B kakux cny4yasx ycTaHaBnuBaeTCs Opoccenb Ha BXode B rvapogsuratenb, Ha BbIXo4e M B
OTBETBMEHUN?
11.Kakue napameTpbl B TMApOCMCTEME ONMpeaensitoT CKOPOCTHbIE XapakTepucTukm paboyero opraHa?
12. Kakve TpeboBaHusA npeabaBnsoTCca K paboynm XUAKoCTAM Ans rmgponpuBoaoB.
13. TpuHuunbl KNaccudukauum NPUBOLOB NO BUAAM HOCUTENEN 3HEPTMM CUITOBOWN Lienu U CUCTEMBI
yrpasneHus.
14. Kakve anemMeHTbl BXOAST B 06LLYI0 CTPYKTYPY rMApONpUBOAO0B.
15.Kak onpefnensatoTca Buabl NPUBOAOB C YHETOM CNOXHOCTU CUCTEMBI YripaBneHu

NogakwdnrE

Tema: CenbCKkox03MCTBEHHOE BOAOCHAbXEHNE. TexXHONorM4eckmne npouecchbl BOOOCHabXeHUS.

YT0 Ha3bIBalOT CUCTEMON BOOOCHABXKEHUA U KaKoB ee cocTaB B 06LeM cnyvae?

Y10 Ha3bIBAaeTCs CXeMOW BOAOCHa0OXeHNA?

Mepeuncnute BUAbI CXeM BOAOCHAGXKEHNS U AaiTe UM XapaKTePUCTUKY.

Mo kakMM Npu3HaKkam KnaccuuUmMpyoT CUCTEMbl BOAOCHAGXeHNS?

Kak ycTpoeHa 6aLuHa-konoHHa A. POXHOBCKOIO 1 B YeM ee OTnnyue OT BO4OHANopHOW BalluHu.

agrwONE
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KakoBa ponb BOAbI B XXM3HEAEATENbHOCTM XXUBOTHbBIX U NTUL?

MN3yunTb cocTaB cMcTeM BOAOCHAOXEHWS, UX CXEM B 3aBMCMMOCTU OT TUMNa BOOOMCTOYHMKA U OPYInX

(haKTOpOB; 03HAKOMUTBCA C TPeboBaHMAMMN K Ka4ecTByY BoAbl, NpeabsasnsemMbie CaHlNuH;

8. HauepTuTb M onucaTb CXeMy CUCTEMbl BOAOCHaOXEHWst M3 MOBEPXHOCTHOIO BOAOUCTOYHMKA C
bawHen.

9. HayepTnTb M onucaTb CXeMy CUCTEMbl BOAOCHAOGXEHMS M3 MOBEPXHOCTHOrO BOOOWMCTOYHMKA C
pesepByapoM.

10. HaueptuTb 1 onucatb cxemy BaluHn- KONOHHbI A. POXHOBCKOrO.

11. HauepTnTb 1 onucatb CXeMbl MHANBUAYaMNbHLIX NOUNOK Anga noeHusa KPC, cBuHen u Ntuubl.

12. HauepTntb 1 onncatb CXeMbl FpynnoBbix Nounok anst noeHnss KPC, ceuHen n osed,.

No

Tema: OcHoBbl rmapomMenmopaumm. OpolueHue.
Buabl menuopauumn noys.
lMoHATME OpOCUTENBHBIX MENMOPAaLNNA.
BogaHble pecypcbl 3emnu n nx dopmmpoBaHue.
dopmbl NOYBEHHON BRaru.
[Mo4YBEHHO-TMAPONOrMYECKME KOHCTAHTbI.
KoHCTpyKLUUSA OpOCUTENBHON CUCTEMBI.
McTouHMKM BOObI A4N1S1 OPOLLEHUS.
OueHka NpMrogHOCTM NONIMBHOW BOAbI 4151 OPOLUEHUS.
TexHuka nonvea: BUAblI OPOLLEHMS.
TexHuka nonvea: NOBEPXHOCTHOE OpOLLUEHME.
TexHvka nonuea: JoXAeBaHMeE.

=
FPRoo~NourwNE

=

I'IpM CaMOCTOATESJIbHOM U3YYHEHUN TEM 06yqalou4emy crneayet yoennTtb BHMMaHue Bonpocam niaHa.
anI 3TOM HeobXOAMMO COCTaBNSATb KOHCMEKTbl, B KOTOpble 3aHOCATCA OCHOBHbIE TMOJI0XKEeHUA,
COCTaBJIAKOTCA CXeMbl MOCTaHOBKK OMNbITOB.

XKenatenbHo, 4TOOBI ObOy4aloWMIACA, 3@ Mepuos OCBOEHUSI Kypca COCTaBWUil TEPMWHOMOMMYECKUi
CNoBapb, MOSCHSAILWNA OCHOBHbIE MOHATUS W TEPMWHBbI, 4YTO OydeT nomnesHbiM MNpU  OCBOEHUU
NPOMUITbHBIX AUCUMMNNH U NOArOTOBKE K MTOrOBOW rocydapCTBEHHOW atTecTtauuu. [Ons coctaBneHus
TEPMMHOMOMMYECKOro CrnoBaps MOXHO BOCMONb30BATbCSA Marepuanamu, npuBedeHHbIMM B yd4ebHowm
nuTepatype, CCbIflkn Ha koTopble npueedeHsl B OC.

OBLLUKA ANTOPUTM
CaMOCTOSATENbHOro U3y4eHns TeMbl

1) O3HakoMNUTLCHA C PEeKOMEHAOBAHHOM y4eBbHOW NUTepaTypon U 3NEKTPOHHLIMU pecypcammn no Teme
(opveHTMpysACb Ha BOMPOCHI AN CAMOKOHTPOs).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3MNOoXeHUs TeMbI

3) BbibpaTb (popmMy OTHETHOCTM KOHCMEKTOB (NMaH — KOHCMEKT, TeKCTyarnbHbIA KOHCMEKT, CBOBOAHLIN
KOHCIMEKT, KOHCMEKT — cxema)

2) OcdopMnTe OTYETHBIN MaTepuan B YCTaHOBIIEHHOW opMe B COOTBETCTBUM METOOUYECKMMU
pekomMeHaaunamMm

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BONpPOcaM, BblAaHHLIM NpenogaBaTenem

4) T[pepocTaBuTb OTYETHBLIN MaTepman npenogasaTento Mo COrnacoBaHWi C BeayLlnMm
npenogasartenem

5) MogroToBUTLHCA K npeaoyCMOTpPEeHHOMY  KOHTPOJIbHO-OUEHOYHOMY MepOrnpUATUO Nno pesynbTaTtamM
CaMOCTOATENIbHOIO U3y4eHuA TeMbl

6) MpuHATL yyacTve B yka3aHHOM MepOonpuUATMKM, NPONTU pybexHoe TecTMpoBaHWe No pasgeny Ha
ayaAUTOPHOM 3aHATUM U 3aKMYUTENbHOE TECTUpPOBaHWE B YCTaHOBNEHHOe ANS BHeayaUTOPHOW paGoThbl
BpeMst

LUKAJTA U KPUTEPUU OLLEHKU
CaMOCTOSAITENIbHOIO U3YYEeHUSA TEMbI
- OUEHKa «3a4yTeHO» BbICTABNAETCH, €Cnn Oo0y4alolwnin Ha OCHOBE CaMOCTOSTENIbHO W3YYEHHOro
MaTepuana, CMOr BCECTOPOHHE pPacKpbiTb COOEPXaHME TeMbl Mpu PYOEXHOM TECTUPOBAHUM MO
pasgenam B MOC.

- OLUEeHKa «He 3a4TeHO» BbICTaBNAEeTCAd, €CliM Ha OCHOBE CaMOCTOATENIbHO U3YyYEeHHOro martepuana, He
CMOI' pacKpbliTb coaepXaHune TeMbl, HE npoLuen py6e>|<Hoe TeCcTnpoBaHune B nocC.

54




BOMPOCbHI
AnA caMonoAroToBKU K na60paTopr|M 3aHATNAM
B npouecce noarotToBkn K na60paTopHomy 3aHATUIO 06yqa}ou.|,w7|cs| n3y4vyaet npeacrtaBlieHHblE HUXe
BOMPOCHbI NO TeMaMm. Ha 3aHaTtum 06yqa}ou.|,w7|cs| AOEMOHCTpUpyeT CBOU 3HaHUA NO U3y4eHHbIM BOMpocam B
cbopme YCTHOIo nnn nMCbMeHHOro oTeeTa.

Tema 1. iccnenoBaHue pexnmMa OBUKEHUS XXUOKOCTU.

1. OT kakux hakTOpPOB 3aBUCUT PEXUM ABWKEHUSA XNOKOCTN?

2. Hanuwmnte aHanutuyeckoe BblpakeHMe uucna PenHonbaca Ans  pasnuuHbIX — NIMHEWHbIX
XapakTepucTuk pycna.

3.Kakon xapaktep nony4aroT 3nopbl pacnpefeneHns CKOpOoCTU ABWXKEHMS XUOKOCTM B Tpybe npwu
NaMmvHapHOM 1 TypbyneHTHOM pexnmax?

4. Kakve oBa pesko oTrnvyarowmecst Apyr oT Apyra pexvMma ABWXEHUS XUAKOCTU BaM U3BECTHbI?

5.[anTe onpeneneHne KpUTUYECKON CKOPOCTU N KPUTUYECKOro Ymcna PeliHonbAaca.

6.BnusieT nu TemnepaTypa Ha BENUYUHY KPUTUYECKOW CKOPOCTW, MPU KOTOPOW MPOUCXOOUT CMEHa
pexvMa OBUXEHUS?

7.PexuMbl OBVKEHUS XXUOKOCTH.

8.4ucno PenHonbca.

Tema 2. TapupoBaHue Bogomepa BeHTypu.

1. BanuwuTe ypaBHeHWe BepHynnun Ana anemMeHTapHON CTPYNKN BA3KOW XUAKOCTM NpK
YCTaHOBMBLUUMCS OABMKEHUN.

2.  KakoBa pasmepHOCTb YNeHOB ypaBHeHuUs bepHynnn?

3. Kak uHTepnpeTupyloTCcs YneHbl ypaBHeHUS BepHynnm ¢ reoMmeTpnyecKkon n sHepreTnyeckom
TOYKMN 3pEHMUSI.

4, UTo Takoe rmapaBnuUYeCcKni YKIoH Ans noToka?

5. MoryTt nn npu ycTaHOBUBLLEMCS MIIAaBHO N3MEHSIOLEMCS ABMKEHUN HANopHas v
nee3omMeTpudeckasn NUHUSA pacrnonaraTbCa OTHOCUTENbHO APYr Apyra no AfIMHe NoToKa napannensHo,
nepecekaTbca?

6. B kakux crniyyasx nbes3omMeTpuyeckas fIMHUA No AnNnHe NoToKa MOHMKaeTCs unu nogHMmaeTcs.

7.  Moxet nn koadbduumneHT Kopronumca 6biTb MEHbLLE UNW paBeH eanHULbI?

8.  BanuwwuTte copmyny ansa onpegeneHns koadduruneHTa KUHETUYECKON SHEPTUM.

Tema 3. OnpegeneHne nyTeBbiX CONPOTUBNEHWIN NO ANMHE.

1. YTo Ha3bIBaeTCsa cpeaHen CKOPOCTb0 NOTOKa?

2. UYTto HasblBaeTCA NMbe3oMeTPUYECKUM YKITOHOM?

3. Urto HasbiBaeTcs yaenbHOW aHepruein, kakosa ee pasmepHoCTb?

4.  KakoBa npupoga BO3HUMKHOBEHUS NOTEPb Hamnopa (gaBneHus) no AnvHe nNpy namuHapHOM u
TYpOYNEHTHOM pexXume ABWKEHMUS XKNAKOCTU?

5. Tlo kakum ypaBHEHNSIM OMNpPeaensioTCs NoTepu Hanopa (4aBnexHns) No AnvHe notoka?

6. KakoBbl BUAbI LLEPOXOBATOCTM BHYTPEHHEN NOBEPXHOCTM BHYTPEHHEN NMOBEPXHOCTU TPYObI,
Korga oHa yduTbiBaeTcs?

7.  KakoBbl xapakTepHble 0b6racTu rmapaBnmMyeckmx ConpoTMBNeHni Ha rpadmke Hukypaase?
MosicHNTe KaXXayto U3 HUX.

8.  Kakoe 3HayeHMe MMeeT ToMLWwmMHa NaMUHapHON NNEHKN?

Tema 4. VicteyeHne U3 OTBEPCTUI NPU NOCTOAHHOM Harnope.

1. OnpegenvTte BENMYMHY pacxona XWAKOCTU MPU ee UCTEYEHUN U3 OTBEPCTMI B TOHKOW CTEHKe
npv NOCTOSIHHOM Hamope, NCnonb3ys ypaBHeHve [. bepHynnu.

B kakmx cnydasix umeet MeCcTo HECOBEPLLEHHOE 1 COBEPLUEHHOE CxXaTne?

[ante onpeneneHue koapuLmeHTa cxxaTusa , CKOpOCTU 1 pacxoja (.

Kakune Bnabl cxatus Bbl 3HaeTe, Kak OHM yunTbIBAKOTCA NPV r’MapaBAM4eckmx pacyetax?

Moyemy KOS PUUNEHTBI UICTEYEHUSA L, @ U @ MEHbLUe eANHNLbI?

arLDN

Tema 5. NcnbiTaHne LLeHTpOGG)KHOFO HacoCa, CHATUE XapaKTepUCTuk.

1. PacckaxuTe o npaBunax nycka v oCTaHOBKM LieHTpoGexHoro Hacoca. Kakue Henonagku B pabote
LieHTPOGEXHOro Hacoca MOryT BCTPETUTLCS MU ero aKkcnmyaTauum?
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Kak nogobpatb Hacoc?

YT0 Takoe Mapka Hacoca?

3anuwmnTe opmyny Hanopa, Co3gaBaeMoro LLeHTPOOEXKHbIM HACOCOM, 3KCMyaTupyemMbiM 1
NPOEKTUPYEMBIM.

5. Y10 Takoe BbicOTa BCacblBaHWs!, Kak oHa onpeaensieTcs?

6. OGBACHMTE NPUHLMN PETrYNMPOBaHNS NoAayYn LLEHTPOOEXKHOro Hacoca MeTOA0M 06TOUKM

AnameTtpa paboyero koneca.

rpwN

Tema 6. VcnbiTaHne 06beMHOro Hacoca McnbiTaHne 06beMHOro Hacoca.

1. Pacckaxute o npuHuune AencTams o6bEMHbIX HACOCOB.

2. Kakoe gaBneHune MOXeT co3gaBaTb 06BbEMHbLIA HACOC, OT Kaknx 0akTOPOB OHO 3aBUCUT?

3. OO6BbsACHUTE MpUHUMN paboThbl NIACTUHYATOro, akCMasnibHO-MOPLIHEBOrO U paguanbHO-NMOpPLLUHEBOrO
HacOCOB.

4. Y10 Takoe 06paTUMOCTb POTOPHBLIX FTMAPABNYECKNX MALUNH?

5. PacckaxuTe 0 npaBunax nycka u oCTaHOBKM LLUECTEPEHHOIO Hacoca.

6. NMoyemMy 06bEMHbLIN HACOC 3amnyckaeTcs NPU OTKPbITON HAarHeTaTeNbHOW 3aABUXKE?

Tema 7. NIayyeHne KOHCTPYKLMIN HACOCOB.

M3 kakux YacTten cocTouT 06 BbEMHbIN HAacoc?

Kakvne HegocTaTKkm NOpLUHEBOro Hacoca?

Kakvne npeumyliectsa nnyHxxepHoro Hacoca?

Moyemy nnyHXepHble HACOChl MPUMEHSIIOT ANl NepeKaunBaHUs 3arpsi3HEHHbIX XNOKOCTEN?
Kakne npenmyliecTBa BUHTOBbIX HACOCOB?

Kakne HegocTaTkM BUHTOBbLIX HAcCOCOB?

oukrwnhpE

LUKAJA U KPUTEPUN OLIEHKU
camMonoaroToBKU MO TeMaM nabopaTopHbIX 3aHATUN

- OLeHKa «3a4YTeHO» BbICTaBMSAETCH, eCrM oBy4aloLwminca Ha OCHOBE CaMOCTOSITENBHOIO U3YYEHHOrOo
maTepuvana, CMOr BCECTOPOHHE packpbiTb TEOPETUYECKoe coaepkaHue Tembl. Bnageet metogukamu npu
peLleHnn NpakTU4YecKknx 3aaau.

- oueHKa «He 3a4yTeHO» BbICTaBMSETCH, ecnu oBydyalolMNCcs HeakKypaTHO O(OPMUN OTYETHbIN
maTepuan Ha OCHOBE CaMOCTOSITENIbHOrO W3y4eHHOro MaTepuana, He CMOr BCECTOPOHHE pPacKpbITb
TeopeTnyeckoe coaepkaHve TeMbl. 3aTpyOHAETCS peLlaTb NpakTU4eckme 3adayn.

BONPOCHI
ANA CaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

Tema npakTnyeckoro 3aHAaTvA 1: ['MapocTaTuka.

Yto Takoe paboune Xnakoctu?

lMoHaTMe o rmpgpocTaTnyeckom AaBreHnn N ero CBOUCTBax.

OCHOBHOE ypaBHEHMWE MMOPOCTaTUKN.

3aKoHbI rMapoCcTaThKu.

MoHsATME O BakyyMHOM, abCOMOTHOM M MAaHOMETPUYECKOM AABIEHUSIX.
Mpnbopbl ANs nsmepeHns AaBneHun.

Cwvna gaBneHus XXUOKOCTU Ha MOCKUE U KPUBOMUHENHbIE MOBEPXHOCTH.

Nogkrwdbr

Tema npakTnyeckoro 3aHATUA 2: [MapoanHamumka.

=

OcHoBHble onpegenenus. NlHus Toka, TpyOKka Toka, aneMeHTapHas CTpyiika, afleMeHTapHbIN
pacxog.

Pacxopg uenoro noTtoka.

Pexnmbl OBUKEHUS XKUOKOCTH.

Yucno PenHonbca.

Buabl ABMXXEHNS XKUOKOCTU.

OnemeHTbl NoToka (R, %, 0, Q, V).

BbiBoa ypaBHeHUS BepHynnu anst aneMeHTapHOM CTPYMAKKU U LLenoro noToka.

WuTepnpeTtauus ypaBHeHne BepHynnu.

ONo RN
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9. XapakTepucTuka fnammHapHOro pexunma aswkenust (popmynel Ctokca, MNyasennsa, OJapcu-
Bewncbaxa).

Tema npakTuyeckoro 3aHATUA 3: MapasnmMyeckne pacyeTbl HanopHbIX TPyHGONpoBOaOB.

MoHsTME O rMagKnX U LUEPOXOBATLIX MOBEPXHOCTSIX.

MyTeBble N MECTHbIE CONPOTMBIEHMS, pacyHeTHble (hOPMYIIbI.
MocnepoBaTtenbHoe 1 NapannenbHoe coeanHeHne TpyoonNpoBOaOB.
PacueT kopoTkoro TpybonpoBoaa Ha npumepe cudoHa.
M'mppaenuyecku yaap B Tpybax.

ahrwpnE

LUKAJIA U KPUTEPUN OLIEHKU
caMonopAroToBKU Mo TeMaM NPakTU4YeCcKnX 3aHATUN

- OLIEHKa «3a4TeHO» BbICTABMAETCSH, ecrnv 06y4aloLwMiNcsa Ha OCHOBE CaMOCTOATENbHOIO U3Yy4YeHHOro
maTepuana, CMOr BCECTOPOHHE pacKpbITb TEOPETUYECKOE codepKaHue TeMbl. BnageeT meTogukamm npu
peLUeHnM NpakTMYecknx 3agay.

- OLieHKa «He 3a4TEHO» BbICTABNAETCS, €ClM 06y4aloLmMiica Ha OCHOBE CaMOCTOSITENBHOMO U3YYEHHOTo
maTtepuana, He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE coaep)KaHne TeMbl. 3aTpyaHsieTca pellaTtb
npakTuyeckue 3agadu.

3.1.4. CpeﬂCTBa Ana I'IpOMe)KYTO'-IHOVI aTrecTaumum nNo nToram nyvyeHuma oUCUNNIINHLI

BOMPOCHI
AN NoAroToBKM K UTOrOBOMY KOHTPOJSTIO

1. MpeameT rugpaBnuku.

2. MoHsATME O XMAKOCTU (KOHTUHYYM, peanbHasa U ngearnbHas).

3. Cwunbl, AeCTBYIOLLME B XUOKOCTH.

4, dusmndeckme cBONCTBaA Xuakocten (p,y,pC,u,v,Pw)-

5. Yto Takoe paboune XKnakoctu?

6. lMoHaTMe o rmgpocTaTnyeckom gaBreHnn N ero CBOUCTBax.

7. OcHoOBHOE ypaBHEHME MMOPOCTaTUKM.

8. 3aKkoHbl rMapocTaThKu.

9. MoHATne 0 BakyyMHOM, abCONMOTHOM U MAaHOMETPUYECKOM AaBEHUSX.

10. Mpnbopbl 4Na 3MepeHns AaBneHun.

11. Cwvna gaBneHus XXNUOKOCTU Ha MIOCKUE U KPUBOMUHENHbIE MOBEPXHOCTH.

12. OcHoBHble onpegenenus. JInHna Toka, TpyOka Toka, aneMeHTapHasl CTpyiika, afleMeHTapHbIN
pacxod. Pacxop uenoro notoka.

13. Pexxnmbl OBMKEHUST )KUOKOCTW.

14. Yucno PenHonbca.

15. Buaobl oBUXeHUS XKUOKOCTU.

16. OnemeHThbI NoTokKa (R, %, o, Q, V).

17. BbiBOA ypaBHeHUst BepHynnu Ang aneMeHTapHOW CTPYNKM U LLenoro noToka.

18. WHTepnpeTauus ypaBHeHne bepHynnu.

19. XapakrepucTvka naMmmHapHoro pexxuma gswkenns (doopmynel CTokca, MNMyasenns, Japcu-
Bericbaxa).

20. Xapakrepuctvka TypOyneHTHOro pexmma OBVKEHNS.

21. lMoHATWe O rMafKMX U LepoxoBaTbiX NOBEPXHOCTSIX.

22. [MyTeBble N MECTHbIE COMPOTUBMNEHNUS, pacyeTHble POPMYIbI.

23. VcTeueHme XnakocTen ns oTBepcTmi n Hacagok npu H= const.

24. NcTeueHne xnakoctern npu nepemMeHHOM Harnope, onpeaeneHne BpeMeHn onopoXXHEHUS eMKOCTN.

25. MocnepoBaTtenbHoe 1 NapannenbHoe coeanHeHne TpybonpoBoaoB.

26. PacueT kopoTkoro TpybonpoBoga Ha npumepe cudoHa.

27. M'opaBnuyeckuin yaap B Tpybax. PacyeTHble hopMynel.

28. 'mppasnuyeckoe MmogenvpoBaHue.

29. M'mppasBnuyeckme MalunHbI.

30. LleHTpoGexHble Hacocshl.

31. OcHoBHble nokasaTtenu paboTbl Hacocos (Nogadva Q, gaenexue, Hanop H, P, No, Nn, n)

32. Mopobue LeHTPOBEXHBIX HACOCOB.

33. dopMynbl NPONOPLNOHANIbHOCTEN.

34. Pabota Hacoca Ha ceTb.

35. MocnepoBaTtenbHasa 1 napannensHasa pabota HacocoB.
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36. PerynupoBaHue nogaym Hacoca (gpoccenupoBaHue, bannac, nsmepeHmeM Yncria 0bopoToB U
obTo4kon gruameTpa paboyero koneca).

37. Knaccudukaumsi HacocoB No NPUHLMNY OENCTBUS.

38. O6BbeMHbIe HAcoChl (CxeMa YCTPOWCTBa M NPUHLMN paboThbl LUECTEPEHHBIX HACOCOB, C BHELLHUM U
BHYTPEHHMM 3aLenneHnem, NacTMYHOro Hacoca O4MHAPHOTO U ABOWHOMO AENCTBUS, akCManbHOro
NOpPLUHEBOro Hacoca, paguanbHOro NOpLUHEBOro Hacoca u ap.).

39. M'mpponpusog.

40. CxeMbl C OTKPbITON 1 3aKPbITOW LIMPKYNALMEN XKUOKOCTU.

41. OnpepeneHue koaduLmMeHTa NONe3Horo 4encTBng ruaponpueoaa.

42. MmppoanHamuyeckue nepegaqm.

43. M'mapomydTa 1 rugpoTpaHchopmMaTopsl.

44, BogonoabeMHble yCTPOWCTBA: rmapoTapaH NeHTOMUHbIN, LWHYPOBOW, BOAOCTPYNHAsA yCTaHOBKA,
ApnndT.

45, Cxema, yCTPONCTBO U MpUHLMN paboTbl BOAOKONbLIEBOrO Hacoca.

46. Cxema, yCTPONCTBO U MpUHLMM paboTbl BUXPEBOIO Hacoca.

47. YTO Ha3bIBalOT CMCTEMON BOOOCHAOXEHUSA 1 KakoB ee cocTaB B 06LLleM cnyvae?

48. YT0 Ha3bIBaeTCst CXeMOM BOgoCHabxeHna?

49. Mepeuncnute BUObI CXeM BOOAOCHAOXEHNS U AaiTe UM XapaKTEPUCTUKY.

50. Mo Kaknm Npu3Hakam KnaccuuumpyroT cucTeMbl BOAOCHabxeHNs?

51. KakoBa ponb BOAbl B XXU3HEAEATENBHOCTM XXMUBOTHbBIX 1 NTUL?

52. M3yunTb coctaB cucteM BOOOCHAOXEHMS, UX CXEM B 3aBUCUMOCTM OT TUMNa BOAOMCTOYHUKA U OPYrux
(haKTOpOB; 03HAKOMUTBLCA C TPeOOBaHNAMM K KA4eCTBY BOAbI, Npeabasnsaemble CanllvH;

53. Buagpbl menuopauum noys.

54. [MoHATNe opocuTenbHbIX MenuopaLmn.

55. lMoyYBEHHO-TMAPONOrnYecKne KOHCTaHTbI.

56. KOHCTpyKUUSA OpOCUTENBHON CUCTEMBI.

57. MCTOYHMKM BOAbBI 4SSt OPOLUEHUS.

58. TexHuka nonvea: BUAbl OPOLLEHMS.

59. TexHuka nonuea: NOBEPXHOCTHOE OpOLUEHME.

60. TexHvka nonvea: goxaesaHue.

®dDoHA TeCTOBbIX 3ag4aHui

1. A6contoTHoe aaBreHne B obLeM cny4yae MOXHO onpenennTtb, Kak
CymMmMy N306bITOMHOrO 1 BECOBOIO AaBreHUI
CymMMy BECOBOIo 1 N36bITOMHOrO AaBMEHUN
CymMmMma N306bITOYHOrO U aTMOC(*)epHOFO hasneHun +
Pa3HOCTb abContoTHOro M N3OLITOMHOIO AaBneHUN

2. TwgpocTtaTudeckoe gaBrneHue Bcerga HanpasfieHo
Nno BHYTPEHHEN HopManu K nrowiagke, Ha KOTOPYyt OHO AENCTBYET +
Mo BHELLUHEN HOpMarnu K NioLiagke, Ha KOTOPYK OHO OeNCTByeT
no KacaTeslbHOM K nNroLwiajake, Ha KOTOPYIo OHO AencTByeT
B CTOPOHY CBOGOHOM MOBEPXHOCTU XUOKOCTH

3. [aBneHue, oTcunTbiBaEMOE OT abCOMNOTHOIO HYNA
BakyyMMeTpu4yeckoe
aTtMmocdgepHoe
n3bbITOYHOE
abcontoTHoe +
4. OcCHOBHOE ypaBHEHWE rMapoCcTaTuKM NO3BONSET onpeaennTb AaBreHune ...
OencTytoLee Ha cBo6OaHY NOBEPXHOCTb
Ha OHe pesepByapa
B Ntobown Touke paccmaTpuBaeMoro obbema +
OENCTBYIOLLIEE Ha NOrPYXEHHOE B XNAKOCTb Teno

5. BTOpOG CBOWCTBO rmapocTtaTn4eckoro aaBneHna rnacuT
rmgpocrtaTn4eckoe aasrieHne NoCToOAHHO U BCeraa nepneHgnkynapHo K CTeHKamM pe3epByapa
rmapocrtaTtnyeckoe aaBrneHne naMmeHAaeTca npm nsMeHeHm mMecTtonosioXXeHUA TOYKN
rmapocrtaTtnyeckoe naBreHne Hem3amMeHHO B FOpMSOHTaJ'IbHOVI NJIOCKOCTH
rmgpocrtaTnyeckoe gaBrieHme HEM3MEeHHO BO BCEX HarnpaBfieHUsX +
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6. 2KngkocTb, B KOTOPOW OTCYTCTBYET BHYTPEHHME TPEHME, Ha3bIBaeTCs XMOKOCTbHO
Brnuwume omeem cmpoyHbIiMU bykeamu
OTBeT: naeansHow.

7. Konu4ecTBo XMAKOCTY, ﬂpOTeKaFOU.l,eVI B eAnHNnUy BpeMeHUn 4yepes XKXnBoe ceveHne noToka Ha3bliBakoT

OTBeT: Pacxogom.

8. HeycTaHoBuMBLUEECS OBMKEHNE XapaKTepU3yeTcs crneayowmmMm ypaBHEHNAMM
a. u=fx,y,z,t);P=0(,Y, 2)
6. u=f(x,y,z1t);P=0,Yy, z, t)+
B. u=fxX,y,2);P=0(x,y,2z1)
ru=fx,y, 2); P=0(X,Yy, 2)

9. Bup OBWKEHUsI, KOrga noToK orpaHuyeH TBEPAbIMU CTEHKaMM CO BCEX CTOPOH, Mpu 3TOM B 060N
TOYKe MOTOKa AaBrfieHWe OTnn4aeTcs OT aTMOCHEPHOro OObIYHO B GOSMbLUYID CTOPOHY, HO MOXET
ObITb M MEHbLLE aTMOCKEPHOIO Ha3blBaKT OBWKEHNEM XUOKOCTU.
Brnuwume omeem cmpoyHbiMU 6ykeamu
OTBeT: HanopHbIMm.

10. Yuncno PenHonbaca ans kpyrinow Tpybbl onpegensieTcs no gopmyne

V -d
Re =— —
7
re =21
Vv
Re = V4
V
VvV .d
Re =
1%

11. Kputunyeckoe 3HaveHue yncna PenHonbaca pasHo
2300
3200
4000
2320 +

12. Mpn Re < 2300 pexmnm OBUMXKEHUS KNOKOCTU
KaBUTaLMOHHBIN
TypOYyneHTHbIN
nepexoaHbin
namMmuHapHbIn +

13. MNpu Re > 4000 pexxum ABMKEHUSA XUOKOCTU
naMnHapHbIN
nepexonHblv
TYpOYNeHTHbIN +
KaBUTaLMOHHbIN

14. Pexum, npu KOTOPOM YacTulbl >XUAOKOCTU MepemellarTca B TpyGonpoBode GecCUCTEMHO - 3TO
PEXUM OBUKEHMUS XUOKOCTU
Briuwume omeem cmpoYHbIMu 6ykeamu

OTBET: oo, TypOYyneHTHbIN

15. Pexxum gBwxeHus xngkoctu npu 2300 < Re <4000
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namMmuHapHbIn
TYPOYNEeHTHbIN
nepexoaHbln +
KaBUTaLNOHHbIV

16. JTaMuHapHbIA PEXUM OBUXKEHUS XKUOKOCTM 3TO

pPeXxum, Npn KOTOPOM HacCTuULbl XKWOKOCTU NepemMeLLatoTCcA ©eccncTeMHO TONbKO Y CTEHOK

TpybonpoBoaa

peXuM, Npyv KOTOPOM YacTuLbl XMOKOCTK B TpyBonpoBoae nepemellaoTcs 6eccUcTeMHO

PEXUM, NPU KOTOPOM KUAKOCTb COXPAHSIET OnpeAeneHHbld CTPO CBOUX YacTul, +
PEXMM, NPY KOTOPOM YacTULLbl XKMOKOCTM ABUralOTCS NOCIONHO TOMBKO Yy CTEHOK TpybonpoBoaa

17. TypOyneHTHbI peXnM ABUKEHUS XKUOKOCTU 3TO

PEXMM, NPV KOTOPOM YaCTULIbl XMOKOCTU COXPaHSAIOT onpeaeneHHbI CTPOoN (ABWXKYTCS MOCIIONHO)
PEXMM, MY KOTOPOM YacTULIbl XMAKOCTU NepemMeLLatoTcs B TpyGonposoae GeccMcTeMHo +

PEXMM, NPV KOTOPOM YaCTULbl XMOKOCTU ABUTaloTCsA Kak NOCINONHO Tak 1 6eccucTeMHo
PEXMM, NPV KOTOPOM YaCTMLbl XXMOKOCTU ABUraloTCsl MOCIONHO TOSbKO B LieHTpe TpybonpoBoaa

18. YpaBHeHue BepHynnu ans notoka XuakocTn 6e3 yyeta noTepb 3anucbiBaeTcs B BUAE

u; P, u_2

P, 2 P, aV;
Z,+—Lt+—L =1z T2 O
A9 9 P 29
zl+i+alv1 zlJri+0[2V2 +> h,
A9 g P9 29
2
zl+i+0[1U1 zl+i+0[2U2+ZhL2
P9 29 A g
Z,+ il + vy
19. Cymma BenuyuH g 29 B SHepreTu4eckom WHTepnpeTauum

SABMNsieTCs ... HaNnopoMm
CKOPOCTHbIM
rMAPOCTaTUYECKUM
Nbe30MeTPUYECKUM
rMAPOANHAMUYECKUM +

20. YpaBHeHune BepHynnu ons peanbHow XUAKOCTU UMeET BUL

2 P U2
zl+—1+u—1:22+—2+—2
A 29 P 29
P V2 P, V.
Z, +—+ L=z, +-2+-2
A3 29 P9 29
2 2
zl+i+%\/l :22+&+%+th2
P 29 A 29 .
P U2 P. U?
zl+—1+0(1—1=22+—2+062—2+Zh1_2
A 29 A 29

ypaBHeHUs

21. YpaBHeHue bepHynnu ansa AByx pasfiMyHbIX Ce4YEHU NOTOKa AaeT B3aMMOCBA3b Mexay:

AaBrieHeM, pacxogoM N CKOPOCTbIO
CKOpOCTbI0, AaBrieHnemM u koadduumeHTom Kopronuca
OaBrneHneM, CKOPOCTbIO 1 FeOMEeTPUYECKON BbICOTON +
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reoMeTpPUYECKOM BbICOTON, CKOPOCTbLID, PAacXo40oM

22. CymMma BenuumH A9 29 B SHEpreTNYecKon NHTepnpeTauum ypaBHeHns BepHynnu
ANs YCTaHOBMBLLEroCs OBUKEHUSI HEBA3KOMN KUAKOCTU MpW AENCTBUAN CUIT TSXKECTU U CUN AaBIEHUs
Ha3blBaeTCs ... HaropoM.

CKOPOCTHbIM

rMapocTaTUYECKUM

Nbe3oMeTPUYECKUM

rMapoavHaMmMyeckum+

23. YpaBHeHue BepHynnu Ana notoka uaeansHOW XUOKOCTU UMeeT BUf ...

2 P 2
Z+—Lt+—Lt =7 +-24+2
A 29 M 29 ,
2 2
Zl+—1+VL—Zl+&+—2
A 29 A9 29
2 2
21+i+ Vi X P, +a’2V2 z L,
M 29 M 29
2 2
zl+i+051U1 . P2+a2U2 > h,
M 29 M 29

24. Cpeﬂ,HPOIO CKOPOCTb B OTKPbITOM TpaneuenaarnbHOM KaHalne onpenenarnT No 3aBUCMMOCTHU

V =Co+Ri
V =Bo/Ri
V =Bh+mJRi
V=CJRi,

25. YpaBHeHVe Hepa3pbIBHOCTU TEYEHUN UMeeT BUA
w1u2= w2u1 = const
w1ul = w2u2 = const +
wlw?2 =ulu2 = const
wl/ul=w2/u2=const

26. 'mapaBnuMyeckoe CONpOTMBEHME - 3TO CONPOTUBIEHME ...
KMOKOCTU K M3MEHEHMI0 (hOpMbI CBOEro pycria
npensTcTByloLLee CBOGOAHOMY NMPOXOAY KMOKOCTM
TpyGonpoBoaa, KOTOPOoe CONMPOBOXAAETCS NMOTEPSIMU SHEPTUM KMUOKOCTM +
npy KOTOPOM NafaeT CKOPOCTb ABWKEHMWS XKUAKOCTU No Tpybonposoay

27. Cymma BenuyvH g
ABMSETCH ... HANOPOM

B 9HEpreTMyeckoW WHTepnpeTaumn ypaBHeHus BepHynnm

CKOPOCTHbIM
rMMApOCTaTUYECKUM
Nbe30MEeTPUYECKUM
rMapoauHaMUYecKnm +

28. YkaxuTe npaBunbHyto 3anvcbk hopmyrnbl Bencbaxa-Lapcu
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hnom =ﬂ/£ .
L 2g
h o, LQ
nom d 29
LA
nom d zg N
2
hnom = ﬂ’g\/_
L 2g
29. Mo kakown chopmyne onpeapenseTcss KOIMPPULMEHT rMapaBNMYECKOro TPeHuUs ANd faMUHapHOro
pexuma?
0,3164
A= Re %%
64
A=—
Re .

0.25
A=0.1 A3+§j
d Re

0.25
A= 0.11(A3 J
d

30. CKOpOCTb NcTevYeHna XnagKkocTtn n3-nog 3atsopa B ropn3oHTasribHOM J1IOTKE onpenendeTcd
V. =p?-/20€i, —h, _
VC:§0'\/29({0 _hc/
VC:(D'\/ZQHO +h, _
V =2¢-./29@€, —h, _

+

31. Pacxop »naKkocTu Npu ncTeveHnn Yepes oTBepcTe paBeH

Q=p-wg-~/29H |
Q=4 . -/2gH
Q=0 @, -/2uH
Q=g @, -/2gH

32. KoahuumneHT CKopoCTU Manoro 0TBEPCTUS PaBeH ...
0,82
0,97 +
0,62
1,0

33. KoathdmumeHT cxkaTust BHELLHEro Kpyrio LUMNMHAPUMYECKOro Hacaaka paBeH ...
0,82
0,9
0,62
1,0+

34. KoahunumneHT cxxaTua Manoro OTBEpPCTUS PaBeH ...
0,82
0,64 +
0,62
1,0
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35. MoLLHOCTb, NoTpebnsemas HacocoM, HasbiBaeTcs
NMonesHon MOLHOCTbIO
NoTePSAHHOW MOLLIHOCTBIO
MOLLIHOCTbIO Hacoca +
nepenaHHON MOLLHOCTbHO

36. None3Hasa MOLIHOCTL Hacoca onpedensieTcsl BblpaxeHueM (Y- yOenbHbI BEC Xuakon cpefbl; Q-
obbemMHas nogaya; H- Hanop Hacoca)

yHQ +
HQy+
Hy /Q

Qy/H

37. MowHoCTb Hacoca onpefensieTcs BblpaxeHnem ( y- yAenbHbIA BEC Xuakon cpeppl; Q-
obbvemHasa nogaya; H-Hanop Hacoca; n-KrNg Hacoca)

yQHnN
yQH/ n +
ynH/ Q

ynQ/ H

38. Hacoc, B KOTOpOM XNOKOCTb NepemellaeTcs nog AeACTBMEM LLEHTPODEXHbIX CUI, Ha3blBaeTcs
nonacTHOM LeHTpPobeXHbI Hacoc +
nonacTHOM 0CEeBOW Hacoc
NOpPLUHEBOW HAcOC LEeHTPOBEXHOro AencTBrS
AanddepeHumanbHbIN LEHTPOOEXHbIN HAacoC

39. O6bemHbin KM Hacoca oTpaxaeT noTepy MOLLHOCTY, CBA3aHHbIE
C BHYTPEHHUMW NepeTeyvkamm XUAKOCTU BHYTPU Hacoca Yepes 3a30pbl NOABMKHbIX 3N1EMEHTOB +
C BO3HMKHOBEHWEM CUIbl TPEHUS MEXAY NOABWMKHBIMU 3fIEMEHTaMM Hacoca
¢ AedopMaLmen noToka paboyei XXUOKOCTM B HAcoCce U C TPEHUEM XUOKOCTU O CTEHKU
rmapoannapara
C HEMOCTOSIHHBIM PaCXOA4OM XWUAKOCTU B HarHeTaTenbHOM TpybonpoBoae

40. MexaHnyecknii KIN[ Hacoca oTpaxaeT NnoTepy MOLHOCTU, CBA3AHHbIE
C BHYTPEHHUMU NepeTedKaMm XNOKOCTU BHYTPU HAcoca Yepes 3a30pbl NOABWKHbBIX 3NIEMEHTOB
C BO3HWKHOBEHWEM CUITbl TPEHUS MEXAY NOABWKHLIMU 3NIEMEHTaMK Hacoca +
¢ aecbopmaumert noToka pabo4yer XMAKOCTM B HACOCE U C TPEHNEM XKUOKOCTU O CTEHKM
rmgpoannapaTa
C HEMOCTOSIHHBIM Pacxo40M XWUAKOCTU B HarHeTaTenbHOM Tpybonposoae

41. Hacoc, B KOTOpPOM >XMAKOCTb MNepemellaeTca noa OEeWUCTBUEM LIEHTPOOEXHbIX cun,
HasblBaeTcs

nonacTHOM LUeHTpobeXxHbIN Hacoc +

nonacTHON OCEBOW Hacoc

NOpLUHEBOM HAcoC LIEHTPOBEXHOro AencTans

anddepeHunanbHbIN LEHTPOOEXHbIN HAacoc

42. MopLuHeBble HAacoCkl MO TUMNY BblITECHUTENEN KnaccuduumpyoT Ha
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NIyHXepHble, NopLUHeBble U AnadparMeHHble +
NAyHXepHble, MeMOpaHHbIE U NOPLUHEBbIE
MOpLUHEBLIE, KyraykoBble 1 anadgparMeHHble
AnadgparMeHHble, NTonacTHbIe U NIyHXepHbIe

43. Ha pucyHke nsobpakeH MOpLUHEBOW HACOC NPOCTOro AENCTBUSA. YKaxuTe HenpaBuibHoe
0003Ha4YeHne ero aNnemMeHToB.

i

Il
|
|

1 - umnuHap, 3 - wTok; 5 - BcacbiBatowmn Tpydbonposoa

2 - nopLUeHb, 4 - pacxoAHbIvi pe3epByap, 6 - HarHeTaTenbHbIN KNanaH +
7 - paboyas kamepa, 9 - HanopHbIN Tpydonposoa, 1 - LMAMHAP

2 - nopueHb, 1 - umnuHgp, 7 -paboyasn kamepa

44, O6bemHbIn KM Hacoca - 310

OTHOLLIEHME ero AeNCTBUTENbHOW MoAayYn K TeopeTU4eckon +

OTHOLLUEHME ero TeopeTUYecKon nogadn K AeNCTBUTENbHON

pasHOCTb ero TeopeTU4ECKon U AeNCTBUTENBHOW Nogaym

OTHOLLEHME CYyMMbl €r0 TEOPETUYECKOW N AENCTBUTENBHOW NoAaym K Yactote obopoToB

45, B NnopLIHEBOM Hacoce npocToro OencTBums ogHOMY 060p0Ty asurartend cooTBeTCTByeT

YyeTblpe xo4a NopLUHS
OoOMH X0 NopLUHS

ABa xo4a NnopLuHs +
MonoBMHa xo4a NOpPLLHS

46. HenonHoTa 3anonHeHus paboyen kamepbl NOPLUHEBLIX HACOCOB

yYMeHbLIaeT HepaBHOMEPHOCTb nogayn

YCTpPpaHAET YTeYKU XKNOKOCTU N3 pa6oqe|7| KamMmepbl
CHMXaeT ,El,eIZCTBI/ITeJ'IbHyIO noaavy Hacoca +
yCTpaHAeT HeCBOEBPEMEHHOCTb 3aKPbITUA KanaHOB

47. B nopLuHeEBOM Hacoce OBOWHOro OencTBus OQHOMY XO4y NOpLUHA COOTBETCTBYET

TOJ1bKO npoLecc BcaCbiBaHUA

npotecc BcacCblBaHNA U HarHeTaHUA

npouecc BCacbiBaHUA UM HarHeTaHus +

npouecc BcacbiBaHuA, HarHetTaHna 1 CHOBa BCaCbiBaHUA

48. B nopliHeBOM Hacoce NpocToro AenNcTBMS OAHOMY XO4y MOPLLUHS COOTBETCTBYET

TOJNbKO npouecc BcacbiBaHUA

TONbKO npouecc HarHetTaHuA

npouecc BCacbiBaHUA UINMN HarHeTaHusa +

HW OOWH NpoLecc He BbINOJTHAETCA NONMHOCTbIO

49, Bxopg v BbIxoa AMHaMU4YeCKOro Hacoca
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NOCTOSIHHO coobLatoTes +
nonepemMeHHo coobLatoTes
oTAeneHbl KnanaHamu
OoTAeneHbl 3aBWKKON
50. Bxoa v BbIXo4... Hacoca NOCTOSAHHO COO6LLATCA.

LeHTPOOEXHOro
ANHaMunyeckoro +
aKCMalbHO-NOPLUHEBOIO
nnyHXepHoro
51. B o6bemHOM Hacoce paboyasi kamepa ... 06bem

N3MEHAET Npu BKITKOYEHUN
N3MEHAET nepnognyeckmn
N3MEHAET NpWn BbIKIMIOYEHUN
He n3MeHseT +

52. LleHTpobexHbIi HACOC OTHOCUTCS K Kraccy

AVHAMUYECKNX +
POTOPHbIX
06BbEMHbIX
TYPOUHHBIX

53. OTHoLLeHMe o6beMa NoaaHHON XUAKOW cpe/ibl KO BpeMeHU HasbiBaeTcs

K03 PMLUMEHTOM UCMONBb30BaHMS
obbemMHol nogaven +

nonesHbIM pacxogom

pabounm pacxogom

54. Hanop pab6oTtatowero Hacoca onpegenserca no d¢opmyne (pM M pB  -NOKa3aHuUs
COOTBETCTBEHHO MaHoOMeTpa M BaKyyMMETpa; Y- yOeNnbHbI BEeC XWAKOW cpenbl, nepekadynsaemMon
Hacocom)

(pm +pB) Y
(pm-pB )Y
(pm +pB ) fy+
(pm - pB) Iy

55. Pewas Bonpoc o Bbibope Hacoca, Heobxooumbli Hanop onpegenstoT no dopmyne (h-
cTaTUyeckuin Hanop; hw- cymma noTepb Hanopa B Tpybonpoeoaax)

h/ hw
hw/ h
h- hw
h+ hw+

56. KO Hacoca onpepensietcsa BolpaxeHneM (Nn n N- cooTBETCTBEHHO MOne3Has MOLLHOCTb 1
MOLLIHOCTb Hacoca)

Nn—N

N + Nn
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N/ Nn
Nn / N+

57. K Hacocam TpeHunsa oTHoCATCSA

BUXpEBbIE +
LEeHTpobexXHble
NnopLUHEeBbIE
LeCTepPeHHble

58. K o6beMHbIM Hacocam OTHOCATCA

BUXPEBbIE
LeHTpOOEXHble
NorpyXxHole
LEeCTEpPEHHbIE +

59. UJeCTepeHHaTbIVI HacCoC, YKaXXute npasusibHoe 00603Ha4eHne ero arieMeHTOB.

1-maHxeTa, 2 n 3 — BegyLLas u Beaomas LWecTepHu, 4- ynnoTHUTENbHAs MaHxeTa, 5- kopnyc
Hacoca,

1-kpbiwka, 2 1 3 — BeayLlasa 1 BegomMas lWecTepHU, 4- antoMUHUEBLIN KNMHOBbLIW BKNagbILw, 5-
Kopnyc Hacoca

1-kpbiwka, 2 1 3 — BeayLlasa 1 BegomMas WwecTtepHu, 4- BTynka, 5- kopnyc Hacoca +

1- peanHoOBOE KOMbLIO MaHXeT, 2 u 3 — BeAyLlas 1 BeJomas wecTepHu, 4- BTyrka, 5-
antoMNUHMEBBLIN KNUHOBLIN BKNaabiLLl

60. LlecTepeHHble HAcOCbl C BHYTPEHHUM 3aUenfeHWeM, YKaxuTe npaBurbHoe obo3HaveHue ero
3MNeMeHTOB

1- KpbIWKax Kopryca,2- BHYTPEHHSS LecTepHsl, 3- BHELLHSANA WecTepHs, 4- cepnoobpasHas
nepemblyka

1-BHYTPEHHSSA LIECTEPHS,2- BHELLHAS LLIECTepHs, 3- cepnoobpasHas nepembliyuka, 4- KpblLKax
kopnyca +
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1 -ceprnioobpa3sHasi nepemMblvka,2- BHYTPEHHSS LUECTEPHS], 3-BHELLHSS LWECTEPHS, 4- KpbILLKax
Kopnyca
1- BHELWHSS LLECTEPHST ,2- BHYTPEHHSISA LWeCTepHs, 3- cepnoobpasHas nepemMblyvka, 4- KpbILKax
Kopnyca

61. Beibepute Hanbonee noaxogsalimi TMn Bogo3abopa npu cneaylowmx yCrioBUsSX ero npuMeHeHus:
oTcytcTBMe y Gepera gocTaTouHbIX rMybuH, 3arpsa3HeHHOCTb BOoAbl y Gepera, Lwimpokass nomma,
nonoru 6eper:

Pycnoson pa3gensHoOro Tuna ¢ caMoTeYHbIMU NNHUAMU +
BeperoBown pasgensHoro Tuna

KoBLUuoBbIN BOg03abop ¢ BEPXOBbIM NUTaHMEM
KoBLuoBbit BOgo3abop ¢ HU30BbIM NMUTAHMEM

62. BbibepuTte Haubonee nogxodswmin Tvn Bogo3abopa npu criedylowmnx YCrioBUsSX ero NpUMeHeHs:
LUMpoKas BblcOKO3aTomnnsieMasi nolma, nororuin Geper, TSXKenNble YCNOBUS NPOKNaAKM CaMOTEYHbIX
NVHWUIA:

PycnoBoli pasgenbHoro tTuna ¢ CMOHHBIMU CaMOTEUYHBIMU MIMHUSMM
Beperosown pasgensHoro Tuna

KoBLuoBbI BOA03abop ¢ BEPXOBbIM MUTAHMEM

KoBLuoBbI BOA03abop ¢ HU30BbLIM NMUTAHMEM

63. Bbibepute Hanbonee noaxogsawmi Tun Bogo3abopa npu criegyrowmx yCroBusaX ero NpUMeEHeHNs:
HenpoYHbIe FPYHTbI, BLICOKMIA KpyTOI Beper, 6onblias amnnutyaa konebaHui ypoBHel Boab!:

PycnoBoi pa3genbHOro Tuna ¢ caMoTeuHbIMU FIMHUSMM
BeperoBow pa3sgenbHoro Tmna

BeperoBoi COBMELLLEHHOrO TUNa

KoBLloBbIl BOgo03abop

64. Bblbepute Hanbonee noaxogswmi Tun Bogo3abopa npu criegyroLmx YyCroBusaX ero NPUMeEHeHUs:
NPOYHbIE PYHTBI, BEICOKMI KpyTOM Beper, 6onbluas amnnmTyga konebaHui ypoBHen Boapbl:

PycnoBon pasgensHOro tmna ¢ camoTedHbIMU JIMHUSIMA
Beperosown pasgensHoro Tuna

Beperosown coBmelleHHOro Tuna +

KoBLioBbin Bogo3abop

65. Bbibepute HanGornee noaxoasLMin TMN Bogo3abopa Npu CreaylLwWwmnx YCrioBUSIX ero NpUMeHeH us:
GonbLIOE KONMYECTBO AOHHbIX HAHOCOB, HE3HAYMTENbHAs WYroHOCHOCTb, HEOBXOANUMOCTb CO3AaHuMs
[0CTaTOuYHbIX rMyGUH Yy MecTa Bogo3sabopa:

PycrnoBon pasfernbHoro Tuna ¢ camoTeYHbIMU NINHUSAMU
BeperoBoi pasgenbHoro Tmna

KoBLuoBbI BOA03abop ¢ BEPXOBbIM NMUTaHMEM +
KoBLuoBbIi BOg0o3abop ¢ HU30BbIM MUTAHMEM

66. McTouHnK BogocHabxeHusa nogpasaensieTcs Ha:

Noa3emHbin +
Moppycrosbin
[MoBEPXHOCTHBLIN +
"my6okoBOAHbIN

67. HacocHas ctaHumsa nepBoro nogbemMa CryxuT ana:

Mogaun Boapl Ha npeanpuaTnAa

Mogaun Boabl B BOOOMNMPOBOAHYH CE€Tb HAaCEeNIeHHOro nyHkKTa

Mopauun BoAbI OT BOD,O3a60pHOFO COOpPYX€eHus K CTaHLUUM BOOoNoaArotToBkn +
Mogayun Boabl B opocuTesibHble CUCTEMBI

68. CTaHuus BOOONOArOTOBKU CIYXUT ONs:

OumnCTKM NCXOAHOW BOAbl OT Mycopa
MpuroToBneHns Bodbl NMMTLEBOrO KayecTsa +
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69.

70.

71.

72.

73.

74.

75.

76.

77.

Moaaun BoAbl K NOTpeduUTensm
CHab)eHnsa HaceneHHoro NyHKTa BoJoW NMTLEBOro Ka4yecTBo

HacocHaga ctaHums BTOPOIro noabemMa CinyXut an4d:

lMoBTOpHOro NogbLema BoAbl M3 BO403aOOPHOr0 BOAOMCTOYHUKA
Mogaym BoAblI MMTBLEBOrO Ka4eCcTBa B BOAONPOBOAHYHO CeThb +
Moabema Boabl N3 NOBEPXHOCTHOrO MCTOYHMKA

lMoabema Boabl B BOAOHAMOpPHbIE BallHK

XnopmpOBaHme BOAbl NPON3BOAAT B CrieAyLWKnX anemMeHTax BOLI,OI'IpOBO,EI,HOI;I CUCTEeMbI:

B Bogo3abopHom coopyxeHun

B pesepByape 4ncTom Bogbl Nnepea HaCOCHOW CTaHuMer BTOporo nogbema +
Mepepn cTaHumen BOOONOLTOTOBKN

B HanopHom BOgoOBOAE Nocre HaCOCHOW CTaHuMn BTOPOro nogbema

Hanopr||7| BOAOBOA OT HACOCHOW CTaHL MK BTOPOro noabemMa rnpokKrnagbiBakoT:

B nBa napannenbHbIX BogoBoaa +
B oamH BogoBof

B Tpu BOgoBoaa

Bonee Tpéx BogoBoaoBs

3akonbLoBKa BOﬂOI'IpOBOLI,HOVI CeTn HacesleHHOro nNyHKTa npeaHasHa4veHa an4d:

ObecneyvyeHns Hag&XHoOCTN BogocHabXeHus +

YBenuyeHust NponyckHoM crnocoBHOCT BOAOMNPOBOAHOM CETH
BblpaBHMBaHNS HANOPOB Ha y4acTKax CeTu

YMeHbLLIEHUS NOTEPb HANopoB B ceTu

KomMmnnekc B3anmMocBsi3aHHbIX COOpy)KGHVIVI, obecneumnBaroLLmX ﬂOTpe6VITeJ'Iel7I BOOOM B Tpe6yeMOM

Konn4yecTtBe M 3agaHHOro Ka4yecrtbea — 3TO:

Cuctema BogocHabxeHus +

[MpoTuBOMNOXapHbIN BOAONPOBOS

BHyTpeHHMI BogonposoA
X0351MCTBEHHO-NNTHEBOWN-NPON3BOACTBEHHO-NPOTUBONOXaPHbLIA BOONPOBO/,
X039NCTBEHHO-NMNTHEBOW BO4ONPOBOL

MuWHUManbHbI anamMmeTp MarnctpalnbHbIX BOAOMPOBOAHbIX ceTen:

5 Mm

50 mm
100 mm +
125 mm

MwuHUManbHbIN aonamMeTp ynmM4yHOro sogonpoBsoda B MarlblX (CeﬂbCKI/IX) HaCeneHHbIX MyHKTaxX:

75 Mm
150 mm
100 mm +
200 mm

InameTpbl BOOAONPOBOAHbLIX TPYG:

MpuHMMaOTCA KOHCTPYKTUBHO

Heobxogumo onpenensite No Tabnuuam ruapaBnnyeckoro pacyeta Tpyo
OnpegensioT ¢ y4eTOM 3KOHOMUYECKOro ¢hakTopa +

JomkHbl ObITb He MeHblue 200 MM

Pacxon Boabl Ha BHYTPEHHEE MoXapoTyLIEHUE 3aBUCUT OT:

KaTeropuu 3agaHusa no noxapHow OnacHOCTK, BbICOTbl U ob6bema 3aaHus +
Yucna cTpyn 1 gnameTpa cnpbicka

OTaxHOCTU 3aaHus

CrteneHu GnaroycTporcTBa BOAONPOBOAE
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78.

79.

80

HepaBHOMEPHOCTb XO3IMCTBEHHO-NUTLEBOrO BOAONOTPEGEHUs: TeM Borblue, YeMm:

MeHblue XuTenel B HaceneHHOM MyHKTe
BonbLue xutenen B HaceneHHOM MyHKTe +
Bbliwe ckopocTy ABWxeHUs Boabl

Bonblue notepu Hanopa

PacuyeT BHyTpeHHero BO4OMNPOBOAA NPOM3BOAAT Ha MPOMYCK MaKCMManbHOIO CEKYHOHOro pacxoaa,
a HapyXHbli BOOONPOBOA pacCcYMTLIBAOT HA NPOMYCK:

CpegHero yacoBoro pacxoga +
CpegHero cyToyHoro pacxoga
MakcumanbHOro 4acoBoro pacxoga
CpegaHero rogoBoro pacxoga

. Hanop B CEeTU MNMpun noxxape B cnctemMmax noxapoTyeHnAa HU3KOro gaBrneHuna:

10m+

60 m

90 m

PaBeH BbICOTE camOro BbICOKOrO 34aHus + NoTepu Hanopa B pykaBe, OpaHACMNONTE U CripbiCKe

HopMbl X039NCTBEHHO-NUTHEBOrO BOAONOTPEONEHNST YUMTBIBAIOT:

Pacxogbl Ha BCe X039MCTBEHHO-MUTBHEBbLIE HYXAbl NIOAEN KaK B XWUMbIX JOMaX, TaK 1
B 06LIeCTBEHHbIX 34aHusAX (CTONOBbIX, baHaX, KnHOTeaTpax...) +

Tonbko pacxogbl BoAbl B XWUIOM CEKTope

Tonbko cTeneHb 6naroycTponcTBa Xunbs

Hy>xabl MECTHOWM NPOMBILLIIEHHOCTU U KNMMaTUYeCckne oCoBeHHOCTH

OpolueHne npencrtaensiet coboi:

co3faHue KaHaroB Ansi nogaydn Boabl K nactovwam

3aperynmpoBsaHune CToKa BO4

cucrtema MepOﬂpMﬂTMVI 4054 NonoJiHeHNA BIarn B no4vese C LEJbio NoJTy4eHnA BbICOKMX U
yCTOVI‘-IMBbIX YpoOXXaen CEeNbCKOXO35IMCTBEHHbIX KynbTyp +

. PerynﬂpHo ﬂeVICTBYIOU.J,ee opollieHune ObiBaeT

CaMOTEYHbIM +
C MexaHW4ecknum noagbEMOM BOAbI
NnaBoKOBbIM

. UT0 n3meHsieTcst Nnpu opoLueHun

TENnoBoWn N MUKPOOMONOTMYECKUIN PEXMMbI MOYB

MUKPOKINMMAaT opoLlaemMon Tepputopun+

CTOK peKu Unv BogoxpaHunuiia

KOMNMNYECTBO N KaYECTBO ypoXas CenbCKOXO3ANCTBEHHbIX KyNnbTyp

. YUto Takoe opocuTenbHaa cuctemMma

XO35MCTBEHHbIE MOCTPONKN

COBOKYMHOCTb OPOLLUAeMbIX Y4aCTKOB, COOPYXXEeHWI, MexaHn3MoB A5 3abopa Boabl 1 eé
TpaHCNOPTUPOBaHMSA A0 OpOoLLAaeMbIX nrowaaen +

6anku, oBparv, HaropHble KaHarbl

. Kaknm Tpe6OBaHMF|M OOIMKHbI COOTBETCTBOBATb CNOCOOLI M TEXHUKA NoNuBa

yBenMYeHno BepTUKanbHON UnbTpauum
obecrneyeHmno yBnaxKHEHUsI KOPHEOBUTAeMoro crnosi+
COXpaHeHWo CTPYKTYPbI MOYBHI

. ['ae BO3MOXHO npumMmeHeHne goxaeBaHuna

B 30HaX M3OLITOYHOIO yBNaxXHeHNA
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88.

89.

90.

91.

92.

93.

94.

95.

96.

B 30HaX HeEAOCTAaTOYHOrO yBraXHEeHUa +

Ha XOpOLUO CryiaHMPOBaAHHbLIX y4YaCTKax

Ha Bankax n cknoHax

Ha TSPKEMbIX NOYBax B YCINOBUAX CYyXOro 1 XXapkKoro KnmmMmarta

YTo BXOOMT B cucrtemMy goxagesaHusa

Tpy6onpoBoOAbl, HACOCHbIE CTAHUMKM, AoXKAEeBalnbHblE MaLWHbI U arperatbl +
KOJINIEKTOPHO-ApEHaxHas ceTb
HacoCcHO-cunoBoe 06opyaoBaHve, BOAONPOBOAALMNE TPYGbI, AOXKAEBaNbHbIE annapaThbl

OT yero 3aBucuT NoTpebneHne opocUTENBHON CUCTEMBI

OT MONUBHbIX PEXMMOB CEMbCKOXO3ANCTBEHHbIX KYNbTyp+
pa3sMepoB OpoLLaemMon nnowaamn

KM kaHanoB cuctemsl

MOLLIHOCTW HACOCHOWM CTaHLUK

YT0 Takoe nonueHas Hopma

KONM4ecTBO BOAbl, NogaBaeMon Ha 1ra NonuMBHOW NNoLLaan, 3aHATON CEenbCKOX03AMCTBEHHOMN
KynbTypoW, 3a BeretaumMoHHbIN Nnepuoa

KONM4YecTBO BOAbI, NOgABAEMOW Ha BCHO Nriowlaib, 3aHATYI0 CENTbCKOXO3ANCTBEHHONM KybTYpOWn 3a
O[VH nonue

KONMYecTBO BOAbI, MoJaBaeMon Ha 1ra NonNMBHOWM NNoOLLaaN, 3aHATON CENbCKOX03SAMCTBEHHOM
KynbTypoOW, 3a OAMH nonue +

OT 4yero 3aBUCUT NONMBHas HOpMa

OT BMAa CeNbCKOXO3SNCTBEHHOWN KyIbTypbl

OT pasbl pa3BUTUSA CEMbCKOXO3ANCTBEHHOWN KyNbTypbl
OT pacxofoB BOAbl B BOAOUCTOYHUKE

OT BOAHO-(U3NYECKUX CBONCTB NOYBbI +

Ha 4to HanpaBneHbl NNaHNPOBOYHbIE PaboThbI

Ha CHWXXeHWe MOMMBHbBIX 1 OPOCUTENBHBIX HOPM

Ha yBenuyeHuun YI'B

Ha NoBbILLEHWE NPOU3BOAUTENBLHOCTY Tpyada Mpu nonueax
Ha co3faHne paBHOMEPHOCTM YBMNaXHEHUs Ha yJacTke +

OpolueHue aTo

€CTeCTBeHHOEe yBlTaXXHEeHne no4s
NCKYCCTBEHHOE YBNaXXHEHME MOYB +
BHeCeHne B No4By MMUHeEparibHbIX yp,o6peH|/|l7|

OpolueHne NpuMeHsieTcsl Tam, rae

yBlnaXHeHune no4sbl aTMOC(beprIMM ocagkamMun HeJoCTaToO4HO +
yBInaXHeHune no4sbl aTMOC(beprIMI/I ocagkaMu B U3bbITke
B Nno4Be CyllecTByeT HeJOCTaTOK NUTaTesibHbIX BELWECTB

Heobxoaumbii BOAHbIV PEXUM NOYBbLI CO34aETCH U perynupyeTcs

KOMMNMEKCOM pasnnyHbix 'TC +
KOMMIIEKCOM Pa3fINYHbIX arpOTEXHUYECKUX COOPYKEHMWI
XO3NCTBEHHOWN AEATENBHOCTbLIO

Kakne pewarTca 3agadn npu opoieHnn CTo4YHbIM BOOJaMu

BHECEHUWe B NMOYBY BMECTE C BOAONV HEOOXOAMMbIX ANS pacTEeHUIN NUTaTeNbHbIX BELLECTB
OTBO[ CTOYHbIX BOA, C NpeanpusaTus
CHWXEHWe 3aTpaT Ha OYUCTKY CTOYHbIX BOJ +
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97. OpolleHne CTOYHbIMY BOAaMU Ha3biBaloT

MenMopaTUBHbLIM
yao6puTenbHbIM +
ryomTenbHbIM

98. Yto BXOOUT B cocTaB OpOCMTeﬂbHOVI CUCTEMDI

BOAOXpaHuUnuLa, Boao3abopsbl, pblbo3alMTHbIE YCTPOWCTBA, OTCTONHUKKN, HACOCHbIE CTaHLUMK +
opocuUTenbHble BOAOCOOPHO-COPOCHLIE U ApPEHaXHbIE CETU, HAaropHbIE KaHarbl, COOPYXEHMS Ha
cetn

YyCTPOWCTBA, CpeACcTBa ynpaBneHus 1 aBToMaTn3aumm KOHTPOnsi 3a MenMopaTMBHbIM COCTOSIHUEM
3eMernb, NOMMBHbIE U JoXAeBalbHble MaLUUHbI

06BbEKTbI AMNEKTPOCHABXKEHMSA N CBA3W, NPOTMBO3PO3NOHHbIE COOPYXKEHUS, MPON3BOACTBEHHbLIE U
XWUnble 30aHus, 4oporu, Aambbl

99. OpocuTenbHbIE CETU COCTOAT U3

KaHarnoB OpocUTENbHOW, BOOOCOOPHO-COPOCHON U APEHaXHOW ceTn

MarvcTpanbHOro KaHana, ero BETBEMN, MEXXO3SIMCTBEHHbIX, XO35INCTBEHHBIX U
BHYTPUXO3SIMCTBEHHbIX pacnpeaenuTenei pasnmyHbiX NOpsiaAKOB, BPEMEHHbLIX OpoCUTENEN U
BbIBOAHbIX 60opo3g, +

BOOOXPaHWUMLLA, HACOCHBLIX CTaHLUWUIA, OTCTOMHUKOB, [OXAEBabHbIX MaLLWH

100. MarucTtpanbHbii KaHan 1 ero BETBM CrnyXaT Ansi

cbopa 1 oTBOAA N3OLITOYHLIX BOA

cbpoca BoAbl N3 OPOCUTESbHBLIX KaHanoB

TPaHCNOPTUPOBKM BOAbLI OT MCTOYHUKA OPOLUEHUST K MEXXO3SMCTBEHHOW OPOCUTENBHOM CEeTH, U3
KOTOpOM BoAa NOCTyNaeT B KaHanbl, 06cnyxmBatoLme oTaenbHble X03ancTea +

101. Kak ocyliecTternsieTcs rugpomenuopauus

I'IyTéM 3anyxeHuda, cneumanbHOM BCMaLLKK, KpOoTOoBaHUA
I'IyTéM M3MEeHeHUnAa XMMn4eCcKkoro coctaBa no4Bbl
I'IyTéM CTpouTenbCTBa NNOTUH, LWUIO30B, KAHArNoB, orpagunTeribHblX BanoB +

102. Pexum opolueHust

0b6bem BoAbl, pacxoayeMblli CEMbCKOXO3ANCTBEHHbIM Nonem +

nofaya Bofbl Ha Nosis U NEPEBOA ee B MOYBEHHYIO BRary

KOPEHHOE yryylleHne BnaronpusATHbLIX KIMMaTUYeCKNX YCroBuiA
KOMMNEKC rMAPOTEXHUYECKNX U XUMUYECKNX MEPONPUATUI

cucTema pasmelleHns U YepedoBaHNsa pacTeHun

CYMMapHbI pacxof Ha TpaHcnupaLuumio pacTeHuem u chunbTpaLmio ¢ nons

103. EavHnua namepeHunst opocuTenbHOM HOPMbI

1000 «kr/ra
10m%/c

1 m3ra +
100 u/ra
1000 1/ra
100 mm/ra

LUKANA U KPUTEPUUN OLULEHUBAHUA
omeemoe Ha mecmoseble 80IPOoCh!

- «3a4YmeHo» 8bicmasnsemcsi obydarou,emycs, ecru rnosydeHo 6onee 60% npasurbHbIX OMEemos.
- «He 3a4meHOo» - 8bicmasrisiemcsi obydatou,emycs, ecnu rnosy4eHo meHee 60% rpasguribHbIX 0MEemos.
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NNAHOBAA NMPOLELNYPA
npoBeAeHus 3a4eTa

6.1 HopmaTuBHas 6a3a npoBegeHus

ﬂpOMe)KYTO"IHOﬁ aTrectTauumum OGy‘-IaI-OLIJMXCSI no pe3ynbTaTaM U3yv4yeHnsa QUCUUNIINHDbI!

1) pewncteyowee «lMonoxeHne O TeKylWeM KOHTPOrfie YCrNeBaeMoCTW, MNPOMEXYTOYHOW aTtTecTaumm
obyyarowmxcs no nporpammMam Bbicliero obpasoBaHus (6akanaeBpuat, crneuvanuTeT, mMaructpartypa) u
cpegHero npodeccnoHansHoro obpasosanus B PrEOY BO Omcknin TAY»

6.2. OCHOBHbIe XapaKTepPUCTUKU

npome)KyTquoﬁ aTrectTauumum oquarou.wlxc;l no nToram n3y4vyeHunsa gUuCUnNnInHbI

Llenbs npomexyTouHoM
aTTecTaumm -

YCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obydatoLmmes Lenem
1 3agay obyyeHus no AaHHON OUCLIMNIIMHE, U3NOXEHHbIM B M.2.2
HacTosLLEen NporpaMmmsbl

dopmMa NpoMeKyTOYHOM
aTTecTaumm -

3a4éT

Mecto npoueaypbl nony4veHus
3a4éTa B rpachmke y4yeb6HOro
npouecca

npouenypa nposoauTtca B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa

OcCHOBHbIE YCNOBUS NOJy4YeHUs
obyyarowmmca 3avéTa:

1) obyyaroummncs BoINONHMI BCe BUAbI y4ebHOM paboThl (Bknovas
CaMOCTOSATENbHYI0) N oTUMTancs 06 1x BbINOMHEHNN B CPOKMU,
yCTaHOBMEHHble rpadmkoM y4ebHoro npowecca no AUCUUNINHE;
2) NpoLuén 3aKn4mMTenbHOE TECTUPOBAHME;

Mpoueaypa nony4vyeHus 3avéTa -

MeTogunyeckue maTepmansl,
onpegensowme npoueaypbl
OLleHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B PoHAE OLIEHOYHBLIX CPEACTB MO AaHHON ydebHol
avcumnnuHe (cm. — MNMpunoxexue 9)
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JNINCT PACCMOTPEHUV 1 OQOBPEHUN

®OoHAA OLEHOYHbIX CPEeACTB y4eOHON ANCUMNNUHbI
B coctae OMOIM 35.03.06 — ArpourxeHepus

| 1. PaccmoTpeH u ono6peH: = RN :
| @) Ha 3acepannn oGecneunsatolei npenoaasanue kaderpol [’/Tﬂ( (AL LA LA A
npotokon NeZZ ot AL L5 ALes

/‘ > -~

3as. kacenpoi /// /4 P A a2

' 6) Ha 3acepaHni METQAAYECKOR KOMUCCMM N0 HanpasneHuio 35.03.06 - ArpourxeHepus;
npotokon Ne & ot _Lp . 004 A22S

]

Npeacenatens MKH — 35.03.06 ’5/%//‘?/'(/’/9 Kiceeet s 4 7

2. PaccmoTpeHue u ono6peHue NpeAcTaBUTENsIMN npodeccuoHanbHon cepst |
_no npocunto ONOI: )

RISl fHeees /PRLceelbesrees

Ak ¢

|
| 3. PaccmoTperune 1 006peHNe BHEWHUMU NPEaCTABUTENSMI (OPraHamMm) Neaarornieckoro
| (Hay4HO-MeJarornyeckoro) cooGwecTsa No NPOMMIIC AUCLMMNNHDI:

- T
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MMEHEHUA N OONONHEHUA
K ¢hoHAY OLleHOYHbIX CPeacTB y4eOHON ANCLMNIIUHBI

B coctaBe OINOIM 35.03.06 ArpouHxeHepusi

BenomocTb nameHeHUn

Cpok OTmeTKa

’ 06 yTBE eHuun/cornacoBaHnun N3MeHeHnMn
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHune YTBEPXA KOBOOVTENS OMON
BBOAMUTCH M3MEHeHa U/vnn AonosHeHUs MHUUMaTop Py A i
M3MeHeHue M3MeHeHns

npeacegatens MKH
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U3MEHEHUA N OONONHEHUA
K pabo4en nporpaMmme QUCLIMNNUHBI
B coctase OINOI

BenomMmocTb uameHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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