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1. [Tepeyenb KOMIETEHUMH € YKa3aHUEM 3TAanoB ux GopMHpoBaHMs B Mpolecce

ocsoenus OIIOII

B pesynbrare nzyueHus JUCHUIUIMHBL «[ WapaBinka» o0ydaromuecs, B COOTBET-
cteur ¢ ®PI'OC BO no Hanpasnenuto noaroroBku 35.03.06 Arpoun:xeHepusi, yTBep-
KJEHHOTO NMprUKa3zoM MuHUCTEepcTBa 00pa3zoBanus U Hayku P® ot 23.08.2017r.

Ne 813, popmupyet KoMIreTeHIHIO, YKa3aHHYIO B Tabnwmie 1.

Ta6nuna 1 -dopMupoBaHre KOMIIETCHIIMIN B IIPOIIECCe 3YUCHUS AUCITUTIINHBI

YECKHE PACUYETHI
COOOIIAOIIUXCS
COCY/IOB, TIPO-
CTEHUIINX TUI-
POCTATHYECKHUX
MEXaHU3MOB,
THIPOIIPHUBOJIOB,
TpyOOIPOBOIOB
¥ HACaJKOB.
BJIajieeT: HAaBbl-

((FI/II[paBJ'II/IKa»
OMITIETECHIIUS HIMKATOPHI TPYKTYpHBIC Tarsl Gop- Wb 3aH- LIEHOYHBIE
K 14 C D B 0]
Kon HauMmenona- OOCTIDKEHMSI | DJIEMEHTHI KOMITEe- | MHpPOBAHMUS THN I cpencTBa
HHe KOMIIETEHLINHI TeHIHH (B pe- KOMIIETEH- (hopmMHpoBa- | IS OLEHKH
3yJIbTaTe OCBOE- IIUH B TIPO- HHUS KOMIIE- YPOBHSI
HUSI JUCLUIUIMHBL | LIecCe OCBOE- TEHLUHN chopmupo-
oOyuJaronuit uus OITOIT BAaHHOCTH
JIOJDKEH 3HATD, (cemectp) KOMIIETEH-
YMETh, BIaJIETh) i
2 3 4 5 6
OIIK-1 | Crocoben N JT-60mk-1 3HaeT: 3 JIEKIUH, pacyeTHo-
pemars  TH- HpHM eHsieT | OCHOBHBIC 3aKOHEI MpaKTHYe- rpadude-
[OBBIC 3a/1a- paBHOBECHS u CKHe 3aHs- | CKas pabora,
OCHOBHBIE i i
qu  mpodec- JBIKEHUS  KHJL THS TECTHPOBA
CHOHAILHOIM 3aKOHBI Kcocgcecl)/lé et HUE, TOKJIamd.
I bl pacyer
nesTeNbHO- r'MApaBJIMK P
N w THIpOCTaTHYEC-
CTH Ha OCHOv CKUX  MEXaHM3-
BC  3HAHMH | DCIICHUS MOB, MOTOKOB B
3aKOHOB Ma- 3amau 60Hp013011ax
TeMaThuue- Opd  YCTaHOBHUB-
CKUX U ecTe- npo@eccuo IeMCsl U Heycra-
CTBCHHBIX HaJIbHOU HOBHBIIIEMCS
HayK ¢ mpu- | ACATCIIBHOC | ABWKCHUAX,
MEHEHHEM TH ngHHHm’I non-
wHbopMAITH- opa THApaBIH-
YeCKoro  o0opy-
OHHO-
JIOBAHUSL.
KOMMYHIKa- yMeeT: BBIIOJI-
LIUOHHBIX
. HATb TUAPABIIH-
TEXHOJIOTHUH.




KaMH  peHICHUS
WHXXEHEPHBIX 3a-
Jad Ha OCHOBa-
HUU 3aKOHOB TH/I-
paBIMKA B TIPO-
(heccroHaTBHON
JIESATEIILHOCTH;
HaBBIKAMHU  TIO/I-
Oopa THIOpaBIH-
4ecKkoro  0oopy-
JIOBaHMSI c
Hanboiee 3¢ dek-
TUBHBIMH  TIapa-
METpaMH.

Komnerennuss OIIK-1 — Ttaxxe ¢dopmupyercs B XOJle OCBOEHHUS NHUCLMIUINH:
Marematuka (0a3oBbIi ypoBeHb), IlpukiamHas wMaremaTdka B arpowHXEHEPUU
Odusuka, Xumusa, Madopmaruka, Termmorexnuka, Mexanuka, [logbeMHO-TpaHCTIOPTHBIC
MAallliHbl, UX Y3Jbl W JE€TAld B arpOMHXKEHEpPUH, OIJIEKTPOTEXHUKA U DIECKTPOHHKA,
[IpoexTupoBanue MPOLECCOB 151 TEXHUYECKUX CpEACTB AIIK
TexHnueckue ACIIEKThI IIPOEKTUPOBAHUSA COBPEMEHHOU arpoOTEXHUKHU
[IpenaumnuioMHasi mpakThKa, BhIMOIHEHHE M 3aluTa BBITYCKHOW KBadU(UKALMOHHOU
paboTHL.

2. Onucanue nokasareJieid M KpUTepreB OLCHUBAHUS KOMIIETEHIIUI
HA Pa3JIMYHbIX 3Tanax ux (popMUpPOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS

Hepequb OLHCHOYHbBIX CPEACTB

Nen/n | HammeHoBaHue OlleHOY- Kpatkas xapaktepucTuka oiie- IIpencraBnenue OLIEHOYHOTO CPEICTBA B
HOT'O CPEJICTBA HOYHOT'O CPEACTBA dOC
1 2 3 4
1 PacuerHo-rpaduueckas MPOAYKT CAMOCTOSITEILHON pabo- | TeMBI pacyeTHO-rpapuuecKux padoT:
pabota Thl CTYAI€HTA, IPEACTABIIAIOINI 1. l'mapocTaTtuka

€000l KpaTKOe U3JIOKEHHE B
MUCHMEHHOM BH/IE MTOJTYYCHHBIX
Pe3yIBTaTOB TEOPETHUECKOTO
aHaJIM3a ONPEIEICHHON Hay4YHOI
(yueOHO-HMCCIIeIOBATEIHCKON)
TEMBI, TJIe aBTOP PACKPHIBAET
CYTbh UCCIICyEMOU MPOOJIEMBI,
MPUBOJUT PA3IUYHBIC TOUKH 3pe-
HUSI, a TAKXKE COOCTBEHHBIE
B3MJISA/IBI HA HEE, a TaKKe Cpeji-
CTBO MPOBEPKU YMEHUH MpHMe-
HSATh MOJYYCHHBIC 3HAHUS JUISI
peleHHs 33124 OTPEIeIIEHHOTO
THUTIA TI0 Pa3Jielly WIN HeCKOJIb-
KHM pasjienam

2. 'mpponunamuka

2 TectupoBanue METO/I, KOTOPBIM TIO3BOJISIET | OJIAHK TECTOBBIX 3aJaHUIN
BBISIBUTH  YPOBEHb  3HAHUM,
YMEHMH W HaBBIKOB, CHOCO0-




HOCTEM W JpYruxX KadecTB
JUYHOCTH, a TaKXKe UX COOT-
BETCTBHE OTIpeIeICHHBIM
HOpMaM IIyTeM aHaju3a CIIO-
c0o0OB BBITIOJHEHUsI 00yYaro-
OIUMHCS  Psijia  CHEIHATbHBIX

3aJaHui
3 Joxian IIPOAYKT CAMOCTOSITEIIbHON TEMBI JIOKJIaJI0B
paboThI CTyIeHTA, IPE/ICTaB-
JSFOIIMN cO00# myOarmyHOe
BBICTYIUICHHE IO Mpe/ICTaBe-
HUIO NIOJIyYEHHBIX pe3yibTa-
TOB PELICHHUS OIpeIeICHHON
y4eOHO-TIPaKTHYECKOMH, yueO-
HO-HCCJIeI0BATEeNIbCKON MIIH
HAay4YHOU TEMBI
IIporpamMmMa oueHMBAHUS KOHTPOJMPYEMOM JUCHUIIUHBI
No Kontponupyemslie pa3aeinbl Kon konpommpyemoi HaunmenoBanue
/o (TeMbI TUCIUTIINHEI) KOMIICTEHIMH (uTi ce OLIEHOYHOTO CPEJICTBA
JacTH)
1 2 3 4
1| aBnenue B )KUAKOCTH. OIK-1 Pacuetno-rpaduueckas padora,
TECTOBBIE 3aJaHMsI, JOKJIA].
2 | BeluucieHue CUilbl TUIPOCTATHYECKO- OIK-1 Pacuetno-rpaduueckas
IO JaBJICHUS. paboTa, TECTOBBIE 3aJaHUSI.
3 | PexxuMbl OBUKEHHUSI — BA3KOM JKHIIKO- OIK-1
CTH. TectoBble 3a1anus, JOKIA.
4 | Onpenenenue T'HIPABINYECKOTO KO- PacuetHo-rpaduueckas padboTa,
s durmenta TpeHus OIIK-1 TECTOBbIE 3aJJaHMsI, TOKJIA].
5 | Ompenenenne K0dPPUIMEHTOB MECT- Pacuerno-rpaduueckas
HBIX CONPOTUBIEHUNA M TMOCTPOCHUE paboTa, TeCTOBbIE 3aJaHMs,
JMarpaMMbl MbE30METPHYECKUX HAIIO- OIIK-1 JOKJIa.
poB
6 | McTeyeHnne >KUAKOCTH Yepe3 Mayioe
. . TecToBBIe 3agaHNS, TOKIA]I.
OTBEPCTHE C OCTPOM KPOMKOM IpH MO- OIK-1
CTOSIHHOM M IIEPEMEHHOM Harope
7. | Pacuer ruaponpuBoaa OIK-1 Pacuetrno-rpaduueckas pabora,

JOKJIand.




Onucanue noka3zareJsieil 1 KpuTepueB OLleHUBAHUS KOMIIeTeHIM M0 AucuunianHe «uapaBinka» Ha pa3jJM4YHbIX dTanax ux
(opMupoBaHuUs, ONMCAHUE IIKAJ OLlEHUBAHUS

Kox kom- | Humukatopsl no- | [lnanupyemsie pe- [Toka3zarenu v KpUTEPHH OLICHUBAHHS PE3YJIBTATOB O0yUCHHSI
METCHIUH, | CTUXKEHHS KOMIIE- 3yJIbTaThl 00y4e- | HHUKE IOPOTOBO- IIOPOrOBBIN IIPOJBUHYTHIN | BBICOKHMI YPOBEHb
JTaIlbl TEHIIUH HUS T'0 YPOBHS YPOBEHB YPOBEHb (XOPO- (oTnHr4HO)
OCBOCHMS (neynoBneTBo- | (YIOBJIETBOpPHU- 110)
KOMITE- PUTEIBHHO) TEJIbHO)
TEHIUU
1 2 3 4 5 6 7
OIK-1,  [M-60mxk-1 3HAeT: 00yJaroIIHICs oOydJaronuiicss | o0ydJaromuiicss | 00yJaronuics
3 cemectp [IpumerseT OCHOBHBIC 3aKOHBI | HC 3HAET 3HAYH- | ICMOHCTPUPYET | AEMOHCTPHPYET | IEMOHCTPUPYET
OCHOBHBIC paBHOBECHS H TEJIbHOW  YacTH | 3HAHUS TOJIBKO | 3HAHWE MAaTepH- | 3HAHUE OCHOB-
JIBYDKEHUS JKUJIKO- | TIPOrPaMMHOTO OCHOBHOTO Ma- | aja, He JONyCc- | HbIC 3aKOHBI paB-
SaKOHBI CTEH; CIOCOObI MaTepuaia, IUIO- | TepHuaja, HO HE | KaeT cymie- HOBECHS U JIBU-
FUJAPABIIMKH I | pacuyera ruppocra- | XO OpPHEHTUPYET- | 3HAET JeTaneld, | CTBEHHBIX He- YKEHHSI JKUIKO-
PCIICHUA THYCCKUX MEXa- csi B MaTepualie, | JIOMyCKaeT He- | TOYHOCTEH, X0- | CTei; CIOCOOBI
THUIOBBIX 3a/1a4 HU3MOB, [TOTOKOB B | HE 3HAET OCHOB- | TOYHOCTH, B | POILIO 3HAET OC- | pacyueTa rUujapo-
Npo(eCCHOHANBH | HATOPHBIX TpyOO- | HBIC 3aKOHBI | (DOPMYJIUPOB- | HOBHBIC 3aKOHBI | CTATHYECKUX ME-
oif mesiTepHOCTH | MPOBOAAX 1IpH paBHOBECHsl U | KaX, HapyllaeT | paBHOBECUS U XaHU3MOB, MOTO-
YCTAaHOBUBIIEMCS M | ABMDKCHUS JKHJI- | JIOTHUECKYIO JIBUKCHUS J)KUJ- | KOB B HAIIOPHBIX
HEYCTaHOBUBIIEM- | KOCTEH, CIOCO- | MOCIeN0Ba- KOCTeH; croco- | TpyOomnpoBoaax
Csl IBFDKCHUSX; OBl pacueTa TH]- | TSJILHOCTH B | OBI pacuera IIPU yCTAaHOBUB-
MPUHIIMIIBI TOJ00- | POCTATUYECKUX | MU3JIOKESHUH THIpOCTAaTUYe- | IIEMCS M HeyCTa-
pa rUpaBINYEeCKO- | MEXaHU3MOB, I1O- | TIPOTPAMMHOTO | CKMX MEXaHH3- | HOBHBIIIEMCS
ro o0opy/soBaHus. | TOKOB B Hamop- | Marepuana, MOB, TIOTOKOB B | IBUYKEHUSIX;
HBIX TpyOOmpo- | 3HaeT odmmme HAIIOPHBIX TPY- | MPUHITUIIBI TTOJI-
BOJaX MPHU yCTa- | 3aKOHOMEPHO- | OOmpoBOAax Oopa ruapaBiIn-
HOBUBIIIEMCSI U | CTH  paBHOBE- | IIPU yCTaHO- YeCcKOoro 00opy-
HEYCTaHOBUB- cust KUJIKO- | BUBILIEMCS ¥ He- | TOBaHMsI, YETKO U
meMcsi  JBWDKe- | CTei, HEKOTO- | yCTAHOBHMBIIEM- | JIOTHYHO W3JIaraet
HUSX WU TPHUHIH- | pbleé OCOOCHHO- | CsI IBIDKEHUSX;, | MaTepuai, XOpo-
TTBI nmojbopa | CTH  JIJAMHHApP- | IPUHITAIBI TIOJI- | III0 OPUCHTHPYET-
THIPABINYECKO- | HBIX U TypOy- | Oopa ruapaBin- | csi B Matepuaie,
ro o0OpydoOBa- | JIGHTHBIX  pe- | Y4eCKOTO 000py- | HE 3aTPYIHSIETCS




HUSL. KMMOB JIBIDKE- | JOBAHUSI. C OTBETOM TIpH
HUSI BUJIOM3MCHEHUN
3aJaHuN
yMeeT: BBIIIOJHATh | HE YMEET BbI- B 1IEJIOM B 1IEJIOM c(OpMUPOBAHHOE
THPABINYECKUE MOJHATH TUIPAB- | YCIEUIHOE, HO | YCIICIIHOE, HO yYMEHHE BBITIOJ-
pacdeTsl COO0Ia- | JMYECKUE pacye- | HE CUCTEMHOE | COJEpIKAIHe HSTh TUPABIIHU-
IOMINXCS COCY/IOB, | TBI COOOIIA0- YMEHHE BBI- OTZETIbHbIC YECKUE PACUETHI
NPOCTEUIINX TUA- | IIUXCS COCYJIOB, | MOJHSTH THI- npoOenbl, yMe- | COOOIIaromuXcs
POCTaTHYECKHUX MPOCTEHIIIIX paBIHUYECKHE HHUE BBIIOJHATH | COCYIIOB, TIPO-
MEXaHHM3MOB, TH]I- | THIpPOCTaTHYe- pacdeTsl CO00- | THIPABIMYECKUE | CTCUIIMX THIPO-

POTIPUBOOB, TPY-

CKHUX MCXaHU3-

MIAFOIIUXCSI CO-

pacdeTsl coo0-

CTaTU4YCCKUX MC-

OOIPOBOIOB U MOB, THAPONIPHU- | CYJIOB, IIPO- IIAIOIIHNXCSA CO- | XaHU3MOB, TH]I-
HacaaKoB. BOJZIOB, TPYOO- CTEHIINX TUJ- | CYyAOB, IIPO- POIIPUBOJIOB,
MPOBOJIOB U POCTaTUYECKUX | CTEHIIMX TU- TpyOOIIPOBOIOB U
HacaaKoB. MEXaHHU3MOB, pPOCTAaTUYECKUX | HACaJIKOB.
TUAPOIIPUBO- MEXaHHU3MOB,
JIOB, TPYOOIIPO- | THIPOIIPHBO/IOB,
BOJIOB M HAacajJl- | TpyOOIpOBOJIOB
KOB. M HacaJKOB.
BJIAJIEeT: HaBbIKaMU | HE BJIAJICET B LIEJIOM | B I[EJIOM YCHEIIHOE U CH-
peleHns MHXEHEP- | HaBBIKAMU pe- YCHEIIHOE, HO | YCHENIHOE, HO CTEMHOE BIIajc-
HBIX 3aJla4 Ha OCHO- | rieHUus UHXKE- HE CHCTEMHOC | COIepKalee HUE HaBbIKaAMU
BaHWUM 3aKOHOB THI- | gepHBIX 3a/1a4 HA | BIaJCHUE OTJIEIbHBIE pemieHus HHXKC-
PaBMKH B TPOPEC- | ooyopanun 3a- HAaBBIKAMH  pe- | MPOOEbI Ui HEPHBIX 3aJa4 Ha
CHOHaﬂI’HO_H AT koHOB TUIpaB- ICHUS UHXKC- | cOnpoBOXKa- OCHOBaHHH  3aKO-
o st | PRIDRSE | DU | omesror |0
TUIPaBIMYECKOTO CHOHAIIBHOU Aed- KOHOB  TH/paB- ACTBHAIMH HOW JIEeATENLHOCTH,
TEIBHOCTH; OIIMOKaMH ’

o0opymoBaHuUs C
Hauboee d3pdek-
TUBHBIMH MTapamMeT-

HaBbIKaMU MO/~
0opa ruapaBiIu-

JWKA B Tpodec-
CHOHAJILHOHN Je-

peleHne uH-
KEHEPHBIX 3a

HaBBbIKaAMU I101-
Oopa rumpaBiInye-

SITENIBHOCTH; CKOT0 000py/I0-
pamu. 4ECKOT0 000PY- | jappikamu Jlad Ha OCHO- BAHMS ¢ HanGoIee
JOBAaHUA C H0)16opa TUJI- BAaHUU 3aKOHOB 3(1)(1)6KTI/IBHI)IMI/I
HanboJiee 3(1)- paBIAYECKOrO ruapaBJIMKU B nmapamMeTpamMmu.




(heKTUBHBIMU
napaMmeTpamH.

o0opynoBaHUS
¢ HanboIee

3 GEeKTUBHBIMU
rapaMeTpamH.

npodeccuo-
HaJIbHOM J1es-
TEJIbHOCTH;
HaBBIKaMU T10]I-
Oopa ruapasiu-
4eCcKoro 0oopy-
JIOBaHUS C
Hauboee -
(EKTUBHBIMH
napaMeTpamu.




3. TunoBble KOHTPOJIbLHBbIE 3a]aHNs UJIH HHbIE MATEPHAJIbI, HEOOX0AMMBbIE ISl
OlLIEHKH 3HAHNH, YMeHHUI, HABLIKOB M (WJIH) ONBITA 1eATEIbHOCTH,
XapaKTepu3yIUX dTanbl (JOPMUPOBAHUS KOMIIETEHIIMI B Mpolecce 0CBOEHUsI

o0pa3oBaTeyibHOI MPOrPaMMBbI
3.1. BxogHoii KOHTPOJIb

[IpoBOIUTHCS B TUCBMEHHOM BHU/IE.

Ilepeuens BOonpocoB

1.®dopmyna ni1d HAXO0XKIAEHUS INIOTHOCTH BEILIECTBA.

2. B kakux equHALIAX U3MEPSETCS BEIMYMHA YAECIBHOTO Beca Tea?

3. Paccuuraiite 00b€M mapa ¢ paauycom 9,5 meTpos.

4. Chopmynupyiite 1-b1ii 3akoH HproToHa.

5. JlaiiTe XapakTEpUCTUKY MTOTECHIIMATBHON U KUHETUYECKOW SHEPTHH.
6. 3anuiure Gopmyiy onpeeaeHus IOMAIU U JUTMHBI OKPY>KHOCTH.
8. ChopmynupyiTe 3aKOH IJIaBaHUS TEJ.

3.2. PacuerHo-rpajuyeckasi padora

TemaTuka pacyeTHO-rpauueckux padoT ycraHoBiieHa B cooTBeTcTBUU ¢ PI'OC
BO u paboueil nporpaMmoii 1o AUCHUIUIMHE «[ WapaBiKMKa» MO HAMPABICHUIO TOJrO-
toBKH 35.03.06 ArponnxxeHepus.

Kpurepuem onieHkr pacyeTHO-Trpadpuueckoil paboThl BIIAETCS cOOECeqOBaHUE TI0
BBITIOJTHEHHOM pacyeTHO-rpapuueckoil paboTe W yMEHHUE CTyJeHTa OTBeYaTh Ha I10-
CTaBJICHHBIE BOIIPOCHI.

KonnuecTBo BapuaHTOB pacueTHO-rpapuuecKkux pador - 25.

IIpumep BapuaHTa pacuyeTHO-rpaduueckoil padoTbl

BeIxo Boabl M3 pe3epByapa NEPEKPBIBAECT IMPSMOYTOJbHBIA 3aTBOP, Bpallaro-
Uics BOKPYT Topu3oHTanbHOM ocu (puc. 1). ['myOuna Boabl B pesepByape H = 5 m,
BBICOTA 3aTBOpa a= | M, mmpuHa 3atBopa b = 2 M. Onpenenuts cuiny P naBieHus BOJbI
Ha 3aTBOP U LEHTp JaBieHus. IIocTpouTs 3Mmopy rHIpOCTaTUUECKOrO JABJIEHUS Ha 3a-
TBOD.

Pewenue. 13 puc. 1 crnenyet, 4to riiyOMHA MOTPYXKEHUS IIEHTpa TSHKECTH 3aTBOpPA CO-
CTaBJISIET:

_g_a
he=H—7%.



aT

—-_' - - -
le—( M, == | ——-
v T v
Puc. 1
HJIOHIaI[B 3aTBopa:
S =abh.

Torna u3 popmynel P =y h, S caenyer:
P =vyab (H — g),
17031
P=9,81-1-2:(5-0,5)=88,3 xH.
OTKyZa

P=981-1-2-(5-0,5) = 88,3 kH.

OnpenenuM  TOyOMHY  MOTPY)KCHHMSI  I[EHTpa  JaBJICHUS IO
I
JIC: h’D = hc +$ ,
1 3p 1 12
hp=h—2+—+—"5=5-05+—" ~ 4,5 M.
2 12 “b(H_E) 12 5-0,5

Ctpoum 3M0py THAPOCTATUUECKOTO JIaBJIEHUS Ha 3aTBOP:

10

popmy-



Y(H - a)=39,24 xI1a

YH =49,05IIa

3.3. TecToBBIil KOHTPOJIb

[To muctmmunHe «['mapaBIrKay NpeaycMOTPEHO MPOBEICHUE CICAYIONINX BHUJIOB
TECTUPOBAHMS: TUCbMEHHOE.

[IucemenHoOe TCCTUPOBAHHUC PACCMATPUBACTCA KaK pY6€)KHBIﬁ KOHTPOJIb YCIICBaA-
CMOCTH U ITPOBOAUTCA ITOCJIC N3YUCHUA OIIPCACIICHHOTO pa3acia JUCHUIIIINHBI.

TecroBblii KOHTPOIL Ne 1
o qucuummee «I'uapasnuka»

Davumms L CCDDDOOOOE v LD
Oruectso ||
Kypc ] I'pynna L0

Buumanue: Tecmosoe 3a0anue 3anontsiemcst 2eauesou py’lK‘OlZ UepHoco yeema, 6 coomeemcmeyroujux Kiemouxkax Heobxo-

oumo yrazams suaku V unu X, 6 0npocax Ha coomeemcemeie ykazamo nopsaoox yugpamu 1,2, 3 u m.o.

JlaiiTe onpenesieHue “KUAKOM cpeabl”’, HCMOJIb3yeMoe B IHIpaBJInKe
CIUTIONIHASI MaTepHalibHas cpefia, 00Iaaaromas TeKy4eCThIO

cpena, criocoOHasi MpUHUMATh GOpMY cocya

arperatHoe COCTOSIHUE BELIeCTBa

O] e

[aiiTe onpenejieHre rTHAPOCTATHYECKOIO 1aBJICHUS B TOYKe
BEJIMYMHA HOPMAJIHOTO CKMMAFOILIETO HAMIPSKEHUS

BCJIMYMHA HOPMAJIBHOI'O PACTATUBAIOIICTO HAITPSKCHU A
BCJIMYMHA CABUTAIOIICTO HAITPAKCHUA
BCJIMYMHA KaCaTCJIIbHOTO HAITPAKCHUA

i

A0cCoJII0THOE 1aBJIeHHEe B JAHHOH TOYKe 'KUJAKOCTH 3aBUCUT
OT JIaBJICHUs HA IIOBEPXHOCTH KUJIKOCTU

OT IUIOTHOCTH JKHJKOCTH

OT IIyOUHBI TaHHOM TOYKHU

0T 00beMa BOJBI B COCYI€

OO )W

4. Cuna naBiieHus AelicTByeT
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DDD|

NEePIEeHIUKYISIPHO MOBEPXHOCTH
HAKJIOHHO K TOBEPXHOCTHU
OTBET 3aBUCHUT OT POJIa KUIKOCTH

i

(I I B B O

Ilnockuii NpsIMOYTroJIbHBIH IIMT NMepeKPbiBaeT KaHaJ IMpUHoil B=3M. ['1yOnHa BoabI me-
pea mmrToM h=4,5 m. OnpeneJnTs cHIy H30BITOYHOTO JABJIEHUS BOJAbI HA IIMT.

66,22 xH

662,2 H

6,622 xH

6622 xH

.°\

O OO

Kputepuem pe:knMa JIBUKeHHS SIBJISIETCS
ynciao PelitHonbaca

qucIio Ditniepa

guciao Hrrotona

>

(I I R N B

Hanu4me cikaTusi CTPYM NPHU UCTEYEHUHN U3 OTBEPCTHS 00BSICHIIOTCS
HaTMIueM OOKOBOTO IMOX0/1a YaCTHIL KHUJIKOCTH K OTBEPCTHIO

HAJIMYUEM BI3KOCTH KUIKOCTH

OOJILIITUM HAITOPOM YKHUIKOCTH B OaKe

MaJIbIM pa3MepOM OTBEPCTHS

e

O OO

KuBBIM ceueHHEM MMOTOKA HA3bIBaETCHA

MOMNEPCUYHOC CCHCHUC ITIOTOKA, OPTOrOHAJIBHOC JIMHUAM TOKaA

MMOIICPECUYHOC CCYCHUC ITIOTOKA

MpOAOJBHOC CCUCHUC IIOTOKA, IICPIICHAUKYIIAPHOC BEKTOPY CKOPOCTH KUAKUX HaCTULL

[

OO0 -

IIpu paccMoTpeHUN HIEATbHOM KUIKOCTH NpeHeOperaT:
BSI3KOCTBIO

TEKY4ECTBIO
TeMIEPaTypHbIM PACIIUPEHUEM
CUJIOU TSKECTH

[y
L

OO O

YpaBHeHue pacxoia nNpy IBUKEHUH MOTOKA UMeeT BU/A:
PV -w=const
V- w = const

—— = const
p-@

13.

Ykaxkure pazauuus Mexay JaBJCHUEM M CUJIOH JABJICHUS HA CTEHKY

JIABJICHUE XapaKTEPU3YET BEIMYMHY HOPMAIBHOIO CKUMAIOIIErO HAMPSKEHUS! B JAHHOM TOYKE
MOBEPXHOCTH, a CUJIa — CYMMAapHOE BO3AEHCTBUE KUJIKOCTH HA BCIO TIOBEPXHOCTh

JABJICHWE 3aBUCHUT JJIS JAHHOW JKHIKOCTH TOJBKO OT TIIyOWHBI TOYKH, a CHJa JABJICHHUS OT
TIIYOMHBI ¥ TTOMIAAN TOBEPXHOCTH

JTaBJICHHME BCET/1a 3aBUCUT OT IIYOUHBI, a CUJIa JaBJICHUS OT 00beMa BOJbI B COCYy e
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I[aBJIeHI/Ie HaA IVIOCKOCTH PABHOI'0 JaBJICHUA:

[]  ocTaercs MOCTOSHHOMU
(] yBEJIMYMUBAETCS
(] yMEHbLIAeTCs
15. VYkaxkure CBSI3b MEXKIY IVIOTHOCTBIO M y/1€JIbHBIM BECOM
0
— =const
P
0
iK = const
Yo,
0 pP-9=y
16. PacuerHnas ¢opmy.ia 1iisi NOBbIIIEHNSI JaBJIEHUS IPH THAPoOYyAape
1 AP=pV,C
O
LK = const
P
0 pPg=Y
17. MaJabiM 0TBepCTHEM Ha3bIBaETCH OTBEPCTHE
‘ JMaMeTp, KOTOPOTro B 2 pa3a MEHbIIIE HAaropa
o mmamerp, koToporo coctasisier 0,1 oT Hanmopa HaJ IEHTPOM MacChl OTBEPCTHS
‘ KOTOPOE PaCIoI0kKEHO B HEMOCPEACTBEHHON OJIM30CTH OT JIHA pe3epByapa
18. Cxkaroe ceueHHe BOZHUKAET NMPH
O HCTEYEHUHU >KUIKOCTH U3 MAJIOT0 OTBEPCTHUS
‘ IpU JBUKEHHUH [TOTOKA [0 TPYyOOIPOBOLY
0 MIPU TIEPEJIMBE JKUJIKOCTU Yepe3 MOBEPXHOCTh pe3epByapa
19. Kputepuem pe:kuma ABUKEHUS ABJISIETCS
0 yucio PeliHonbaca
© yucno Ditnepa
0 yucno HeroToHa
20. Ilorepm naBjieHMs B IOTOKe MOAPA3AC/ISIOT HA:
O MECTHBIE
U 0 JJINHE
O 10 BBICOTE
[Moanuce / / Jara « »
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3.4. Jlokaan

PexoMeHntyeMasi TemaTHKa JOKJIQI0B MO JUCIUIUIMHE IPUBECHA B TaOIUIIE 5.

Taduamnuna S
TeMbl TOKIaA0B, PEKOMEHIYEMbIE IPU U3YUYCHUU TUCHUIUIAHBI «[ uapaBirka»
Ne
TeMbI 10KJIa10B

n/n

1 2

1. | IIpocreiimme rugpocTaTUyecKre MEXaHU3Mbl (THAPABINYECKUN MTPECC, THIPAB-
JUYECKUN JOMKPAT, MyJIbTUIUIMKATOP U aKKYMYJISITOp JABJICHUS).

2. | IIpyHUuMn onpeaeneHus CUilbl 1aBJICHUS Ha KPUBOJIMHENHBIE TOBEPXHOCTH.

3. | Ilonstue «rena paBiaeHus». OnpenenaeHue Tea AaBJIEHUs I KPUBOJIMHENHBIX
HJIAHAPUYECKUX TOBEPXHOCTEM.

4. YpaBHeHue bepHyiuu s CTPYVKHA UACATBbHON )KUIKOCTH.

S. PU3NYECKUN CMBICI THAPOINHAMUYECKOTO HAOPA.

6. CompoTtuBiieHre TpyO C €CTECTBEHHOW TEXHHYECKOU IMIEpOXOBATOCTHIO. I'paduk
MypuHa.

7. Onpenenenue k03hOUIIMEHTOB MECTHBIX CONPOTUBJIICHUN U TMOCTPOCHUE aHa-
rpaMMbl IbE30METPUUECKHUX HAIOPOB.

8. | I'mmpaBnuueckuit pacuet cudoHa.

3.5. PyOexHblii KOHTPOJIb

[enbro poBeieHUsI PyOEKHOTO KOHTPOJISI SIBJISIETCSI POBEPKa 3HAHUN MO OCHOB-

HBIM pa3jeiaM JUCHUIUINHBI «I uapaBivuka.

AW N —

W

Bonpocsl pyoe:kHoro kourpoJsi Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUAX
[TonsiTue xxuakou cpenbl. TeKy4decTb.
I'uapocratuyeckoe AaBJIEHUE U €T0 CBOMCTBA.
EnuHuiibl u3mepenus JaBlieHHUs.
OCHOBHOI 3aKOH THIPOCTAaTUKHU. [ MAPOCTATUYECKUN HAMOp U €ro reoMeTpuye-
CKUU CMBICII.
PaBHOBecHE )KUAKOCTHU B MOJIE CUI TsKECTU. OCHOBHOM 3aKOH TMIPOCTATUKH.
OcHoBHas (popmysia THAPOCTATHKHU U €€ GU3UMUECKHUI CMBICTT.
[TosicuuTe BbIpaXkeHHe «HAMop paBeH 12 MeTpoB». OTHOCUTEIBHO YEro oIpejie-
JIA€TCs Hanop?
N3mepenue naBieHust BBICOTOM cToJI0A XUAKOCTU. TexHuueckast armocdepa u ee
BEJIMYHMHA.
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9. OmpeneneHue BEIMUMHBI CUJIBI TABJICHUS HA IJIOCKUE CTECHKH.
10. Yrto moHMMAIOT MO/ «LIEHTPOM JaBiieHus». Kak onpenenuTs HEHTP JaBJICHHUS.

—

W N

W

N —

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

Bonpocwi ona camocmoamenvrozo usyuenus
duznueckure cBOMCTBA JKUIKOCTEH U Ta30B.

. Cucremnl equnun uamepenuit C1 u MKI'CC.

3akoH Ilackans. [Ipocreiiine ruApoCTaTUYECKNE MEXAHU3MBI (THIPABINYECKUN
MpeCC, TUAPABIMYECKUI TOMKPAT, MYJbTUILUTUKATOP U aKKYMYJISITOP AABJICHHUS).
3aKOH COOOIIAOIIMXCS COCYIOB.

[TpuHIMD onpeeneHys CUIIbI JaBJICHHS HA KPUBOJMHENWHBIE TTOBEPXHOCTH.
[lonsitne «rena nasneHusp». OmpeneseHUE TeNl NABIEHUS ISl KPUBOJMHEHHBIX
HUJIUHAPUYECKUX TOBEPXHOCTEN.

. [InaBanue Ten. 3akoH Apxumesa.

Bonpocsl py0e:kHOT0o KOHTPOJIst Ne 2

Bonpocwl, paccmampusaemvie na ayoumophuix 3aHAMUSAX
JIBa MeTo1a onKcaHus ABUKEHUS )KUIKOCTH.
CrpyiiHas MOJIeTb ABUKEHUS KUJAKOCTH (JIMHUS TOKa, TPyOKa TOKa, IeMeHTap-
Has CTpyWKa, pacxon).
[TonsiTne motoka )uakocTu. ['mapaBnuueckass Mojzelb NOTOKAa. CpeaHss CKO-
POCTBh MOTOKA.
Mogenb nacaabHOM (HEBSI3KOI) )KUIKOCTH.
VYpaBHenne bepHyum i MOTOKa peanbHOM KUIKOCTH. J[Ba BUIA MOTEPh HAMO-
pa. [IpuHIIMn CyMMHUpOBaHUs IOTEPH HAMOPA.
JIBa pexxuma IBUKEHUS KUAKOCTU. Yucno PeitHonbaca.
TypOyneHTHOe OBMKEHUE KUIKOCTU. TypOyJIeHTHbIE KacaTeIbHbIC HAMPSKEHUS.
OnHOMEpHBIE TOTOKU KUIKOCTEN U ra3oB.
Onpenenenue NMOTeph HAMopa MO JJIMHE MPU PABHOMEPHOM TYpOYJIEHTHOM pe-
xume. Dopmyna [lapcu — Beiicbaxa.
['padux Hukypanze. [1sTh 30H THIPABINYECKOTO COMPOTUBIICHHUS.
Omnpenenenne MECTHBIX MOTeph Haropa. Dopmyna BeiicOaxa.
CyMMHpOBaHUE MTOTEPH HAIIOPA.
[ToHATHE NIMHHBIX U KOPOTKUX TPYyOOIPOBOIOB.
PacueT KopoTKHX TpyOONpPOBOAOB.
PacueT nimHHBIX TpyOOIIPOBOJIOB.
[TocnenoBarenbHOE U MapamieNbHOE COEUHEHUS TPYO.
OcHoBHast BOAONPOBOIHAS (popMyIa.
Hctedyenue XUAKOCTH M3 MAJIOTO OTBEPCTHS B TOHKOM CTeHKe. OmnpenesrcHue
pacxona.
Hcreuenue yepe3 HacaaKu.
['mapaBnuueckuil yaap. Mexanusm pa3Butus rujipoyaapa. OCHOBHbIE XapakTe-
PHUCTHUKHU.
Henonneiit ruapoynap.
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21. T'mapaBauyecKue CTPYH.

BOYIpOCbl 07151 CaMOCMOSIMENbHO20 U3ydeHusl

1. FI/II[pOI[I/IHaMI/ILICCKOG AaBJICHUC W Cro OTJIMYHC OT THAPOCTATHYCCKOI'O OAaBJIC-
HU.

OIIOPBI CKOPOCTEN B ITOTOKE.

YpaBHeHne bepHyIu 1 CTpYUKH HICATbHOW KUIKOCTH.

PU3NYECKUNA CMBICI TUAPOJNHAMUYECKOTIO HAMOPA.

JlaMmuHapHO€ paBHOMEPHOE JIBI>KEHUE B Kpyriioi Tpyoe. @opmymna [lyazeitns.
ConpoTuBieHue TpyO ¢ €CTECTBEHHOM TEXHHUYECKOW IIEpOXOBaTOCThIO. ['paduk
MypuHa.

7. llpunnun pacyera norepeil Hanopa no tadnunam lllesenesa.

8. I'mmpaBnnueckas kiaccupuKanys IBUKCHUM.

9. I'mapaaumdeckuii pacuet cudoHa.

10.MeToap1 60pBOBI ¢ THAPOYAAPOM.

AN

11.McTeueHune yepe3 3aTOTIIEHHOE OTBEPCTHE.
12.Mcreuenue yepe3 O0JIBIIOE OTBEPCTHE.

3.6. IlpomeskyTOouHAas aTTecTAllUs

B cooTBeTcTBHM € y4eOHBIM IIJIAHOM IO HampasieHUto moArotoBku 35.03.06 Ar-
POMHKEHEePHUsl YCTaHOBJICHA MPOMEXKYTOUHAS aTTECTALUs B BUJE 3a4YeTa.
[lenpro mpoBeAcHUS 3adeTa SIBJIIETCS MTOroBas IIPOBEpKAa 3HAHWW IO AUCIU-

IIJTMHC «FI/IIIpaBJIHKa» B COOTBCTCTBHH C 06IHerO(1)€CCI/IOHaJII>HOI‘;1 KOMIICTCHIIECH
OIIK-4.

BOHpOCBI, BbBIHOCHMBIC HA 3a4€T

1. IlpenmeT ruipaBiIvKy.

2. 'unoTesa CIIOIIHOCTH CPEIBL.

3. Cuiibl, JEUCTBYIOIIUE B )KUIKOCTH.

4. HopmasibHbIE M KacaTeJIbHbIE HANPSHKEHUS B PEAIbHON KUJIKOCTH.

5. JlaBiaeHuE B )KUJKOCTH.

6. OCHOBHbIE MEXaHUYECKHE CBOMCTBA KaNEJIbHBIX KUAKOCTEH (CKUMAEMOCTh, COMPO-
THBJICHHUE PACTSKEHUIO, BA3KOCTb.)

7. 3akoH HpioToHa 0 BHYTpeHHEM TpeHHH. JMHAMUYECKUN U KUHEMATUYECKUM KOI (-
(DUIMCHTHI BA3KOCTH.

8. 'mapocTatnueckoe 1aBjIeHUE U ero 1-e CBOMCTRO.

9. 2-e CBOMCTBO THAPOCTATUUECKOTO JIABJICHHUS.

10. luddepenimanbHbie ypaBHEHUS PABHOBECHUS KUIKOCTH.

11. NuterpupoBanne ypaBHEHUN PaBHOBECHS B MOJIE CUJIbI TSHKECTH.

12. OcHoBHas popmysia THAPOCTATUKHU U €€ (PU3HUECKHUI CMBIC]T.
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13. ManomeTpuueckoe (M30bITOYHOE) U BAKYYMMETPUUYECKOE JaBICHHUS.
14. 3ak0H COOOIIAONINXCS COCYIOB.

15. 'eomeTpuvecKnii CMBICII OCHOBHOTO 3aKOHA THIPOCTATUKH.

16. Cuna naBieHus )KUJIKOCTH HA TUIOCKUE TOBEPXHOCTH.

17. I'mapocTatuyeckuii mapaokc.

18. IIpocreiimme ruipOCTATHIECKUE MEXAHNU3MBI.

19. Cuna naBieHus )KUIKOCTA HA KPUBOJUHEHHBIE IOBEPXHOCTH.

20. ITpaBuyO OTBICKaHHMS TEIA JABJICHUA.

21. 3akon Apxumena.

22. Mopaenb uaeaibHOM U PEaTbHON JKUAKOCTEM.

23. CymHocTh MeTOaa Duepa.

24. CtpyiiHasi MOJENb )KUIKOCTH.

25. I'mapaBnudeckas KiacCu(PUKaIs IBKEHUHN )KUTKOCTH.

26. 'mapaBanyecKue 3JIEMEHTHI )KUBOTO CEYEHUS IMOTOKA.

27. Pacxon M CpeHsIsl CKOPOCTh ABUKEHUS KUIKOCTH.

28. YpaBHEHUE HEPA3PBIBHOCTHU B THPABINYECKON (hopMme.

29. ludpdepenumanbHble ypaBHEHUS! IBUKEHUS peaaibHON )KUIKOCTH.
30. YpaBHeHue bepHyJIM 11 TOTOKA peaIbHOM KUIKOCTH.

31. ®usnueckuii cMbICT KO3PPUIUEHTa KHHETUYECKON SHEPTUU.

32. 'eomeTpudeCcKnil CMBICI ypaBHEHHS bepHyun.

33. [lopsnok npuMeHEHUsI ypaBHEHNS bepHYIUIN B THIPABIMYECKUX pacyeTax.
34. PexxrMbl IBUKECHUS PEATTBHOM )KUIKOCTH.

35. Kputepuii PeitHonbaca u ero (pM3n4ecKuii CMBICIL.

36. OcoGeHHOCTH TYpPOYJIEHTHOTO PEeKUMa ABUKEHUS )KUIKOCTH.

37. Mognens PeitHonbaca — byccunecka.

38. OTnuuue 310p CKOPOCTEN JaAMUHAPHOTO U TYpOYJIIEHTHOI'O OCPETHEHHOTO MTOTOKA.
39. Buasl ruipaBIuyeCcKuX COMPOTUBICHUM.

40. 3aBUCUMOCTb MOTEPH HAIIOPa OT PEKUMA JIBUKEHUS KUJIKOCTH.
41. OcHOBHOE YpaBHEHHE PABHOMEPHOIO IBUKECHUS.

42. JIByxcnoitHasi cxema TypOyJIEeHTHOCTH.

43. ®opmyna [apcu — Beiicbaxa.

44. Dxcnepumentsl Hukypanze u MypuHa.

45. ®opmynsl [lyazeins u AnpTuryis.

46. MecTHbIE TOTEPU HAIOPA.

47. ®opmyina BelicOaxa.

48. IIpuHIIMIT CyMMHpPOBAaHUS NTOTEPH HAIIOPA.

49. I'mnpaBnuyeckas KiiacCu(PUKalys HAMOPHBIX TPyOOIPOBOIOB.

50. OCHOBHBIE MOHATHUS PacyeTa MPOCTHIX KOPOTKUX TPYOOIPOBOAOB.
51. YaensHOE CONPOTUBIICHUE U MOJYJIb (pacxoJHasi XapaKTepUCTHKa) TPyOOMNpoBO/Ia.
OcHoBHast BOJONIPOBOHAs popMyIIa.

52. OcHOBHBIE MOHATHSI pacueTa JJIMHHBIX TPyOOPOBOIOB.

53. TlocnenoBaTenbHOE U TAPALIETHLHOE COEAMHEHUE TPYO.

54. [lonsATHE TUIPABINYECKOTO yiapa.

55. MrHOBEHHOE 3aKPBITUE 3aIIOPHOTO YCTPOMCTBA.
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56. HeMrHoBeHHOE 3aKpbhITHE 3aIOPHOTO YCTPOMCTBA.

S’7. BimsiHME CUIJI TPEHUS HA pa3BUTUE THAPOYIApa.

58. MeponpusTus 1o NpeaynpekICHUI0 U CHUKEHHUIO BEJIMYUHBI THAPOYAApA.
59. Knaccudukaius oTBEpCTHA.

60. NcTteuenne )KUAKOCTU YEPE3 MAJIOE OTBEPCTUE B TOHKOM cTeHke npu H = const.
61. BiusiHue Ha UCTEUEHHUE CUIT BA3KOCTH.

62. HcTeueHue uyepes 3aTOMJIEHHOE OTBEPCTHE.

63. Ucteuenne npu nepeMeHHOM Harope.

64. lcTedyeHne )KUIKOCTU Yepe3 HACAIKH.

65. Buabl Hacasok ¥ UX Ha3HAYCHUE.

66. ['uapaBiandecKue CTpyu.

4. MeTtoanueckne MaTepuaJibl, ONpeae/siiomue npoueIypbl OeHUBAHUS 3HAHUI,
YMEHMi, HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHHUSA KOMIIETCHIUM

4.1 Ilpoueaypsbl OLlCHUBAHUA 3HAHUI, YMEHH i, HABBIKOB M (WJIN) ONBITA [IeATe/b-
HOCTH

KoHTposb pe3ynpTaToB 00y4eHUsS! CTYJAECHTOB, 3TAallOB U YPOBHSA (POPMUPOBAHUS
KOMIIETEHIIMM MO JUCHUIUIMHE «[ MapaBiMKa» OCYIIECTBISIETCS 4Yepe3 MpPOBEICHUE
BXOJIHOTO, TEKYILET0, PYOEeXKHBIX, BBIXOJHOTO KOHTPOJIEH U KOHTPOJSI CAMOCTOSITENIbHOM
paboThI

®opMBbI TEKYIIETO, IPOMEKYTOUHOI'O U UTOIOBOI'O KOHTPOJIS, @ Tak e (HOHAbI
KOHTPOJIBHBIX 3aJ[aHUM JJI TEKYIIEro KOHTPOJIA pa3padaThIiBaloTCs Kadeapoil ucxomas
U3 crenuUKH JUCHUILTMHBL, U YTBEPKJAIOTCS Ha 3acCeaHuu Kadeapbl.

4.2. Kputepum ouleHKH 3HAHUI, YMEHNI, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH,
XapaKTepu3yLUX 3Tanbl ()OPMHUPOBAHNSI KOMIIETEHIIMI B IpoLecce 0CBOEHUS
00pa3oBaTeJIbHOM MPOrpaMMBbI

Onucanye mKaJIbl OICHUBAHUS JOCTIKEHUS KOMITETCHIIMNA IO JUCIUIUIMHE TIPH-
BeJeHO B Tabnuiie 6.

Tabmuma 6
YpoBeHb OTmeTka 1o nATHOANIBHOM cucTeMe Onucanue
OCBOCHMS (mpomexyTo4Hast aTTecTarus )™
KOMIIETEH-
y2078
6blCOKUIL COTIIMYHO» | «3a4TeHO» | «3aureHo | OOydarouuiics OOHApPYXHJ BCECTOpPOHHEE,

(OTimHy- | CHCTEMaTHIECKOe rIy0oKOe 3HaHUE y4eo-
HOTO MaTepuana, ymMeeT CBOOOJHO BBITIOJN-
HATh 3aJlaHus, TPETYCMOTPEHHBIE TPO-
rpaMMOii, YCBOMJI OCHOBHYIO JINTEPATypy U
3HAKOM C JIONIOJIHUTENIBHOM JIMTEpaTypo,

HO)»
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YpoBeHb
OCBOCHHUS
KOMIIETEH-
1

OTMeTKa 10 IATHOAIUIEHON CUCTEME
(mpoMexxyTo4Has aTTecTarys)™®

Omnucanue

peKoMeHI0BaHHOW mporpammoid. Kak mpa-
BHJIO, OOYYaIONIWICSI TPOSBISET TBOpYE-
CKHE€ CIOCOOHOCTH B MOHUMAaHHH, U3JI0XKE-
HUU U UCTIOJIb30BAaHUU MaTepuaia

Oa3zoentit

«XOopouo»

«GadTCHO»

«3a4TEHO
(xopo-
1110)»

OOyyaromuiicss 00HAPYX KU MOJTHOE 3HAHUEC
y4e0HOro MaTepuaia, YCHEIIHO BBITIOIHSCT
IPEyCMOTPEHHBIE B TpOrpamMMme 3aJaHus,
YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMCH-
JIOBAaHHYIO B TIPOrpaMMe

nopozoeulii

«YyHAOBJICTBO-
PUTCIIBHO»

«3a4YTCHO»

«3a4TEHO
(ymomie-
TBOPH-
TEJIBHO)»

OOyyarommiicss OOHAPYXHJI 3HAHHSI OCHOB-
HOTO y4eOHOTO Martepuajia B o0beMe, HeoO-
XOJUMOM Il JAalibHEHIIed y4eObl u mpen-
cTofAlei paboTel mo mpodeccuu, crpasis-
€TCSl C BBIIIOJIHCHUEM TPAKTHUYSCKUX 3aJa-
HUH, MPEAYCMOTPEHHBIX MPOTPaMMOM, 3Ha-
KOM C OCHOBHOW JINTEPATYpPOH, PEKOMEHO-
BaHHOW MPOrpaMMoM, JOMYCTUI MOTPEIIHO-
CTH B OTBETE Ha 3K3aMCHE W TPH BBITIOJIHE-
HUU K3aMEHAIMOHHBIX 3a/IaHul, HO 00ia-
JaeT HEOOXOMUMBIMU 3HAHUSMHU JUIS  UX
yCTpaHEHHs MO/ PYKOBOJACTBOM IpEIo/iaBa-
TEJIS

«HEYJIOB-
JIETBOPHU-
TEIIBHOY

«HEC 3a4TC-
HO»

«HE 3a4TCHO
(HeymoBeT-
BOPHUTEIb-
HO)»

OOyuarouuiics oOHapyXul MpoOesbl B 3Ha-
HUSIX OCHOBHOIO y4eOHOro marepuaia, J10-
NYCTHJI TNPUHIMIINAIbHBIE OIIMOKM B BBI-
NOJTHEHUHU TPEyCMOTPEHHBIX MPOrpaMMOin
NPaKTUYECKUX 33/1aHUIl, HE MOXET MPOI0J-
KUTh 00y4€HUE UM MIPUCTYIUTH K Ipodec-
CHOHAQJIBHOW JIeTETbHOCTH 1O OKOHYaHWUHU
o0OpasoBarenbHON OpraHu3anuu 0e3 JOoToJ-
HUTEJIbHBIX 3aHATHI

4.2.1. KpuTepuu OleHKH YCTHOTO OTBETA NMPHU NMPOMEKYTOYHOM aTTeCTAllUN

[Ipu oTBeTE HA BONIPOC OO0YUAIOIIUNCS TEMOHCTPUPYET:

3HAHMA: OCHOBHBIX 3aKOHOB PABHOBECHS M JBW)KCHHUS KHIKOCTEH; CIIOCOOOB
pacueTa THAPOCTATUYECKHX MEXaHHU3MOB, MTOTOKOB B HAIMOPHBIX TPYOOIIPOBOAAX IPH
YCTaHOBHBILIEMCS] M HEYCTAHOBUBIIIEMCSI IBM)KCHUSX; TIPUHIIUITBI TTOA00PA THAPABINYEC-
CKOTO 000py10BaHMUS;

YMEHHSI: BBITIOJHSITh THAPABIMYECKUE PACUYCThl COOOIIAIIUXCS COCYIOB, MPO-
CTEUIINX THIPOCTATUYCCKMX MEXaHW3MOB, THIPOIPUBOIOB, TPYOOIIPOBOJOB M Hacal-
KOB;

BJIajleHHe HABBIKAMHU: PCIICHUS WH)XCHEPHBIX 3a/lad HA OCHOBAaHMM 3aKOHOB
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THJIPABJIMKHU B MTPO(eCcCHOHANBHON AeITeTbHOCTH; HaBbIKAMH MOA00Pa THAPABIUIECKO-
ro obopynoBanus ¢ HauOoJsiee 3PpGEeKTUBHBIMU ITapaMeTPaMHU.

Kpurtepuu oneHkun

2

0o0y4aromuics AeMOHCTPUPYET:

- 3HaHUE OCHOBHBIX 33aKOHOB PABHOBECHSI U JBIKCHHS KHUJIKOCTEH, CIIO-
co0OB pacuera THUAPOCTATUYECKUX MEXaHM3MOB, MOTOKOB B HAMOPHBIX
TpyOONpPOBOJaX MPU YCTAHOBUBIIEMCS U HEYCTAHOBUBIIEMCS JIBUKCHUSAX,
MPUHIIMIIBI T0J1I00pa THAPABIMYECKOTO 000PYAOBAaHUS, UCUEPIIBIBAIOIIE U
MOCJIEIOBATEIBHO, YETKO U JIOTUYHO HM3JIaraeT MaTepHaj, XOpOLIO OpUEH-
TUpYETCsl B MaTepuase, He 3aTPYJHSIETCS] C OTBETOM INPU BUIOU3MEHEHUU
3aJaHui;

- YMEHHUE BBIMOJIHATH TUPABINYECKUE PACUEThl COOOIIAIOUINXCS COCY/ OB,
NPOCTEUIINX TUAPOCTATHYECKUX MEXaHU3MOB, THIPONPUBOIOB, TPyOO-
MIPOBOJIOB U HACAJIKOB;

- YCHEIIHOE W CHCTEMHOE BJIaJICHUE HaBBIKAMH PEIICHHS] MH)KEHEPHBIX 3a-
Jla4 Ha OCHOBAHMHU 3aKOHOB TUAPABIUKU B MPOPECCUOHANTBHOMN JesTENbHO-
CTH; HaBbIKaMHU 110/00pa THAPaBIMYECKOr0 000pyAOBaHUsA C Hauboiee
3¢ (PEeKTUBHBIMU MTapaMETPAMH.

0o0ydJarouuncs 1eMOHCTPUPYET:

- 3HaHWE MaTepualna, He JOIYCKaeT CYIIECTBEHHBIX HETOUHOCTEH, XOPOIIO
3HAeT 3aKOHBI PAaBHOBECHS M ABIDKEHHS JXKUAKOCTEH, CIIOCOOOB pacyera
THJIPOCTAaTUYECKUX MEXaHH3MOB, IMOTOKOB B HANOPHBIX TPyOOIpoBOAax
IpY YCTAaHOBUBIIEMCS M HEYCTAaHOBUBIIEMCS MIBIDKEHHSX, PHHIUIIBI
nox0opa ruapaBIndecKoro 000pya0BaHNUS;

- B LIEJIOM YCIIEUTHOE, HO COJEpIKaIllne OTAeNbHbIC MPOOeNbl, yMEHUE BBI-
MOJIHATh THJIPABIMYECKUE PACYEThI COOOIIAIONIUXCS COCYIIOB, MPOCTEM-
MIUX TUAPOCTATHYECKUX MEXaHU3MOB, THIPOIPHUBOIOB, TPYOOIIPOBOJIOB U
HACaJKOB, BBIMOJIHWI OCHOBHOE KomnyecTBO PI'P, mpengycmoTrpenHoe mpo-
rpaMMOU TUCIUIIIINHBIL;

- B LI€JIOM YCIIEHIHOE, HO COeprKallee OTAeNbHbIE MPOoOebl U COMpo-
BOJKJIAIOIIEeCsT OTICIPHBIMU OIMMOKAMH BIIAJICHWE HABBIKAMH DELICHUS
MH)KEHEPHBIX 3aJlad Ha OCHOBAHUHU 3aKOHOB T'MIPABIMKH B Mpodeccuo-
HaJBHOM NEATEeTbHOCTH; HaBBIKAMHU TO00pa THAPABIUYECKOTO 000pPYI0-
BaHUs ¢ HanOoJsiee 3((EeKTUBHBIMU MMapaMeTPaMHu.

1
OTJINYHO
XOPOIIOo
YAOBJIETBOPUTEIHLHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHMS TOJIBKO OCHOBHOI'O MaTepHaja, HO HE 3HAET JeTaleH, JOIyCKaeT
HETOYHOCTU B (POPMYJIMPOBKAX, HAPYIIAET JIOTHYECKYIO IOCIIEI0BATENb-
HOCTb B M3JIOKEHUHU IIPOIPAaMMHOI0 MaTepuaia, 3Ha€T OCHOBHBIE 3aKOHBI
paBHOBECHSI U JBUKEHUS KHUAKOCTEH, CIOCOObI pacueTa HEKOTOPBIX THM-
POCTAaTUYECKHX MEXaHM3MOB, IMIOTOKOB B HAMOPHBIX TPYOONpPOBOJAX MpHU
YCTaHOBUBIIEMCS IBU)KEHUU;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE BBIIOJIHATH TMApPaBINYE-
CKH€ pacueThl COOOUIAIOIIMXCS COCYAOB, MPOCTEHIINX THIPOCTATHYECKUX
MEXaHU3MOB, THAPOIPHUBOAOB, TPYOONPOBOJOB M HACAJKOB, BBITOIHUI
MUHHMaJIbHOE KonmdecTBO PI'P, mpenycmoTrpeHHOE mporpamMMoin AuCIu-
TUIVHBI;

- B II€JIOM YCIIEITHOE, HO HE CUCTEMHOE BJIAJICHUE HABBIKAMU BBINOJHEHUS
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peIIeHUs WHXCHEPHBIX 337]a4 Ha OCHOBAHWHW 3aKOHOB THJIPABJIMKH B TPO-
deccroHanbHON IEATENBHOCTH, a TaK K€ MoAdOpa TUAPABINIECKOro 000-
pynoBanus ¢ Hanboee 3PhEeKTHBHBIMU TapaMETPAMU.

HEY/I0BJIETBOPUTEJIBbHO | OOyYaroIuiCs:

- HE 3HAET 3HAYUTEJIbHOM YacTU NPOrpaMMHOr0 MaTepHala, IIOX0 OpUEH-
TUPYETCS B MaTepUaJIe, HE 3HAET OCHOBHBIE 3aKOHBI PABHOBECHS U JBHXKE-
HUS KUAKOCTEH, CrmocoObl pacyeTa THIPOCTATHUYECKUX MEXaHU3MOB, IO-
TOKOB B HAINOPHBIX TPYOOINPOBOJAX MPU YCTAHOBHBIIEMCS M HEYCTaHO-
BUBILEMCS JIBIJKEHUSIX; MPUHIUIBI 10A00pa TUIPABINYECKOTO 000pYI0-
BAaHUS,

- HE YMEET BBINOJHATh TUPABINYECKHE PACUeThl COOOIIAIOIIUXCS COCY-
JIOB, MPOCTEUIINX THAPOCTATUYECKUX MEXAHU3MOB, TUAPOIPUBOIOB, TPY-
OOMpOBOZOB M HACAJKOB, HEYBEPEHHO, C OOJBIIUMHU 3aTPYIHEHUSMHU BBI-
MOJTHSIET CaMOCTOSITENIbHYIO paboOTy, HE BBIMOIHWI O0onbmUHCTBO PIP,
MPEAYCMOTPEHHBIX TPOTPAMMON TUCHUIUINHBIL;

- oOyJaromuiics He BJIaJeeT HABBIKAMU PEIICHHUS WHKCHEPHBIX 3a/1a4y Ha
OCHOBaHUHU 3aKOHOB THAPABINKU B MPOGECCHOHATBHON NEATENbHOCTH.,
JIOTTYCKAeT CYIIECTBEHHBIC OIMMOKU B OMPENEICHUU TMOHATUM JaBJICHHUS,
CpeIHeM CKOPOCTH, PACX0/1a )KUJKOCTH, IOTEPh HAIlOpa

4.2.3. Kputepuu OLleHKH BBINOJHEHUS PacyeTHO-rpaguuecKux pador

[Ipu BeINOTHEHUU pacueTHO-TpadUuecKuX padoT 00ydaronIuiicss AEMOHCTPUPYET:

3HAHMA: THIPOCTATUYECKUX U TMAPOJAMHAMUYECKUX MMAPaMETPOB KUAKOCTH, I10-
TEph HaIopa I0 JUIMHE U MECTHBIX IIOTEPh HAIOpa, YPAaBHEHUs bepHYJuM I MOTOKA
peanbHON KUIKOCTH, IPUHIIMIIOB pacyeTa r’uApOIPUBO/IOB;

YMEHHS: PACCUNTHIBATh T'MIPOCTATUYECKHE U THUIPOJMHAMUYECKHE NapamMeTpPhl
MOTOKA KHUJIKOCTH, BBIIIOJIHATh TUAPABINYECKHUI pacueT TpyOOIpOBOAOB U TUAPONPHU-
BOJIOB;

BJIa/ICHHEe HABBIKAMU: PEIICHUS 33[a4 C MOMOUIbI0 3aKOHOB TMJIPABIUKH, BbI-
MOJIHEHHE CXEM U Tpa(UKOB C MOMOUIBIO TPaUUECKUX PEJAKTOPOB.

Kpurepuu oieHKH BbINOJHEHUS PacyeTHO-rpauyecKkux pador

1 2

OTJINYHO 00yyaromuncs 1eMOHCTPUPYET:

- 3HAaHWE THUIPOCTATHKH, THIPOJMHAMMYECKUX MapaMeTpOB U PEKUMOB
JBHKEHHUS KUIKOCTH U Ta3a, IOTEPb HAIlOpa IO JUIMHE U MECTHBIX IOTEPh
HaImopa;

- YMEHHE NPOU3BOJUTDH BBIUUCIECHUS AABJICHUS, CKOPOCTH U PacXoaa XKuJ-
KOCTH, TUIOHIAJV JKUBBIX CEYEHUN U CPEIHUX CKOPOCTEH MOTOKA KUAKO-
CTH;

- BJIQJICHUE HaBBIKAMU PEIICHMS 3a7a4 C ITOMOIIbIO 3aKOHOB T'HJIPABIUKH,
BBINOJIHEHHE CXEM U TpaUKOB € MOMOIIbI0 I'paUUeCKUX PEIaKTOPOB,
OTINYHBIM oopmiienuem PI'P

XO0po1Io o0OyJaromuiics AeMOHCTPUPYET:

- 3HAHWE B IEJIOM THAPOCTATUKH, OCHOBHBIX THAPOAMHAMHUYECKUX Tapa-
METPOB U PEXKHUMOB JIBHXKEHMS JKUJKOCTH, MOTEpPh Hamopa Mo JUIMHE U
MECTHBIX ITOTEPh HATIOPA;
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- YMEHHE B LIEJIOM HPOWU3BOAUTH BBIYHMCICHUS JaBJICHUS, CKOPOCTH U pac-
X04a KUJAKOCTH, IIoIaan KHUBbBIX CEUCHUI n CpCaHux CKOpOCTCﬁ II0TOKa
KUIKOCTH;

- BJIaACHUEC B LICJIOM HAaBbIKaMHU PCHICHUA 3ada4 C IIOMOMIbIO 3aKOHOB ' -
PaBIIMKH, BBIOJIHEHHE CXEM U TpaMKOB C TMOMOIIBIO TpaduvecKkux pe-
JTAKTOPOB, XopomuM opopmiieauem PI'P

Y/10BJIETBOPHUTEJIHLHO

00yYaroIInNCs IEMOHCTPUPYET:

- HC TBEPAOC 3HAHUC T'HMAPOCTATHUKH, OCHOBHBIX TMAPOJUHAMHUYCCKUX I1a-
paMeTpoB U PEKUMOB JIBIKEHHSI JKUJKOCTH, TIOTEPh HaIopa Mo JUIMHE U
MCCTHBIX IMOTCPh HAIIopa,

- YMEHHUE MPOU3BOIWTH BBIYMCICHHS OCHOBHBIX THJIPABIMYECKUAX Iapa-
MCTPOB JKUAKOCTH, IIJIOIIAAN KUBBIX CeueHU! U CpCaHUux CKOpOCTeﬁ II0TO-
Ka )KHJIKOCTH ¥ ra3a COMPOBOXIAETCS HETOYHOCTSIMH U OITHOKaMU;

- HC TBCPAbIM BJIAICHUCM HABBIKAMU PCIICHHUA 3a/la4 C MOMOIIBIO 3aKOHOB
THJIPABINKH, BBITOJHEHUE CXEM U TIpa)MKOB C MOMOIIBIO TpaduyuecKux
penakTopoB, HeOpexHbIM opopmiieHreM PI'P

Hey/10BJIETBOPHUTEIHLHO

oOyyJaronuics:

- HE 3HAET TUJPOCTATUKH, OCHOBHBIX THJIPOJIMHAMHYECKUX MapaMeTpoB U
PEKUMOB JABUKECHUS KUJKOCTH;

- HE yMEET MPOU3BOIUTH BBIUMUCICHUS THAPABINYECKUX MAPAMETPOB KHJI-
KOCTH, BEIYMCJIATH IO )KMBBIX CEYEHUN U CPETHUX CKOPOCTEH;

- HE BJIAJICET HABBIKAMU PELICHUS 3a7a4 C TOMOUIbIO 3aKOHOB TUPaBIIUKH,
He npeacrasui PI'P

4.2.4. Kputepuu OlleHKHU BBHINOJTHEHHUS TECTOBBIX 3aIaHU I

KpnTe U OI€CHKH BBIINMOJIHCHHUA TECTOBBIX 33I[8HI/Iﬁ
OTJIMYHO 00yYaroIuics 1IEMOHCTPUPYET:
- mpaBWiIbHbIE OTBETHI HA 18-20 BompocoB
XOpOILIOo oOyuaronuics 1eMOHCTPUPYET:
- TmpaBUJIbHBIE OTBETHI Ha 15-17 Bonpocos
YIOBJIETBOPUTEIILHO oOyuarouuics 1eMOHCTPUPYET:
- TNpaBUJIbHBIE OTBETHI Ha 12-14 Bonpocos
HEYJOBJIETBOPUTENIBHO | OOyYaroIUICs IEMOHCTPUPYET:

- TpaBWIbHBIE OTBETHI MeHee 14 BompocoB

4.2.5. Kputepuu oueHKH A0KJIa1a

[Ipu moaroToBKE

J0KJIa/1a 00yYaromuics JEMOHCTPUPYET:

3HAHUSI: COCTABJIEHMs JOKJIaJa COIVIACHO TPEOOBAHUSAM;
yMeHusi: paboTaTh C HAYYHON U TEXHUUYECKOH JIMTEpaTypoil;
BJIaJlCHHE HABBIKAMHU: YETKO OTPaXaTh aKTyaJIbHOCTb, PACCMAaTPUBAEMOU TEMBI

Y MIpOaHaIN3UpPOBAB €€,

JCJaThb BBIBOABI ITO BO3MOXHBIM criocobam peUICHUA.
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Kpurtepuu oneHKHu 10KIa1a

OTJINYHO

o0yJaronuics: AeMOHCTPUPYET:

3HaHUS COCTABJIEHUS JIOKJIaJa COIIacHO TPeOOBAHUSAM;

yMeHusi paboTaTh C HAYYHOH M TEXHHUYECKOW JUTEpaTypou mo pac-
CMaTpUBaEMO TeME;

HAaBBIKM YETKO OTpa)kaThb aKTYaJIbHOCTb, PACCMATPUBACMOU TEMBI H
[IPOaHAIM3UPOBAB €€, JIeJIaTh BBIBOJBI 10 BO3MOXHBIM CIIOCO0aM peliie-
HUS.

XO0pOIIo

00yyJaroImuics: 1eMOHCTPUPYET:

3HAHMS COCTaBJICHMS JOKJIAJa COIVIACHO TPeOOBaHUSAM, HO JOIyCKa-
I0TCS HETOYHOCTH;

YMEHUS paboTaTh ¢ HAYYHOH U TEXHUYECKOU JUTEpaTypon

HABBIKM YETKO OTpa)kaTb aKTyaJbHOCTb, PACCMAaTPUBACMOW TEMbl H
IIPOAaHAIM3UPOBAB €€, JIEJaTh BBIBOJBI 110 BO3MOXKHBIM CIIOCOOaM pelie-
HUs1, KOTOpBIE TPEOYIOT HEOOIBIIOrO JONOJHEHHUS.

YA0BJE€TBOPUTECJIBHO

o0yyaroImuics 1eMOHCTPUPYET:

3HaHUS COCTABICHMs JOKJIA/la, KOTOpble B OOJbIICH 4acTU HE COOT-
BETCTBYIOT TPEOOBAHUSIM;

YMEHUSl B HEJAOCTATOUHOW CTereHH paboTaTh ¢ HAYYHOM M TEeXHUYe-
CKOH JIMTEPATYPOM 10 paCCMATPUBAEMON TEME;

HaBBIKM YETKO OTPa)kaThb aKTyaJbHOCTb, KOTOpasl U3JI0KEHA C Cepbe3-
HbIMM YIYILIEHUSMHU, U NPOAHAIU3UPOBAB €€, JeJIaTh BBIBOJABI 110 BO3-
MO’KHBIM CIIOCO0aM peleHusl.

HEYTOBJICTBOPUTEJIbHO

oOy4aronuics: AeMOHCTPUPYET:

HE 3HaHUE OCHOBHBIX TPEOOBAHUM COCTABJICHHS JIOKIIA/A;

HE yMmeeT paboTaTh ¢ Hay4HON M TEXHUYECKOW JUTEepaTypoi Mo pac-
CMaTpUBAaEMOM TEME;

HE BJIa/ICET HABBIKAMM YETKO OTpPa)kaTh aKTyaJlbHOCTb, paccMaTpuBae-
MOH TeMbl M MPOAHATU3UPOBAB €€, JACJIaTh BHIBOJIBI 10 BO3MOXKHBIM CIIO-
cobaM peleHHs..

Pazpadoomuux: ooyenm I'opoaueea M.II

gt L

(ToImuCh)
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