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Conep:xanne

IlepeueHs KOMIIETEHIIUI C YKa3aHUEM 3TalloB UX (P)OPMHUPOBAHHUS B IpoIecce
ocBoenus OIIOIL

Omucanne mokazaTelelli U KpHTEpHUEB OIEHHBAaHUS KOMIETSHIMII Ha
pPa3IUYHBIX 3Tanax ux (OpMHPOBAHUS, ONUCAHHE KA OIICHUBAHUA

TunoBsie KOHTPOJBHEIE 33/IaHUSI WIH HHBIE MaTepHalbl, HEOOXOIUMBIE I
OLICHKU 3HaHHU, yMeHHUil, HaBBIKOB U (WJIH) OIBITA JAEATEIHHOCTH,
XapaKTEepPHU3YIOMUX J3Tanbkl (GOpMUpPOBAaHUSA KOMIETEHIMI B IIporiecce
OCBOEHHS 00pa30BaTeILHON MIPOTPAMMBI.

MeTtoaudeckue MaTepualbl, ONpeIeIIONIE IPOLeyphl OIEHUBAHUS 3HAHUII,
YMEHHI1, HaBBIKOB U (UJIN) OIIBITAa JEATEIIFHOCTH, XapaKTEPH3YIOIIHX 3Tallbl UX
dbopmupoBaHmsT
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1. IlepeyeHb KOMIETEeHIHH ¢ YKa3aHHEM 3TAallOB HX (JopMHpOBaHHA B Ipolecce
ocBoennsa OIIOII

B pesynsrarte

H3YUCHHA JHUCHHILIIHHEBI

«I'mapaBmnka

THAPOTCXHHYCCKHUX

coopyXXeHUi» oOygatormuecsi, B cooTrBercTBuH ¢ @PI'OC BO 1o HampaBleHUIO
noaroToBku 35.03.11 T'mapomenumopanusi, yTBEp:KJICHHOTO IIpHKa3oM MHHHCTEpCTBA
HayKl U BeIcmiero oOpazoBanus U P® ot 17 aerycra 2020 r. Nel049, dopmupyror
clieIyIolie KOMIIETeHIIHY, IpUBeICHHBIE B Tabme 1.

Tabmmma 1
dopMHUpOBAHHE KOMIIeTEHIIHI B Mponiecce N3ydeHHUs JHCIHILIHHbI
«'napaBaHKa rHAPOTEXHHYECKHX COOPY KEeHHID)
KomMmeTenmnusa HHnukaTopsl DTansl Bupl 3aHATHII O1leHOYHEBIE
Kon HaumeHoBaHIE JOCTIDKEHH A dhopMupoBaHIA bifi MaTepHaisl s
KOMIIETeHIIHIT KOMIIeTeHIINN B | (hOpMIIpOBaHHsA | OIleHKH YPOBHA
mpo1ecce KOMIIETEHIINH | c()OPMHPOBAHHOC
OCBOEHHS TH KOMITeTeHI[HH
OIIOII
(cemecTp)”
1 2 3 4 5 6
IIK-5 | CmocobeH IIK-5.1 6 JIEKITHH, VeTHEIIT  ompoc,
HCIIONB30BaTh Hcnoms30BaHne TIpaKTIUeCcKIle YCTHBII OTYeT 10
METOIEI OCHOBHBIX 3QHATHSA, 1abOPaTOPHBIM
TIPOEKTHPOBAHHUA | TapaMeTPOB 51 nabopaTopHble | paboTam,
THAPOMENHOpPaTH | METOJIBI 3aHATHSA pacueTHO-
BHBIX CHCTeM, | IPOEKTHPOBAHMUA rpaduieckas
THAPOTEXHHYECKH | THAPOMETHOPATHBHBI paboTa
X COOpYKEHHI U | X CHCTeM.
Hx IIK-5.2
KOHCTPYKTHBHEIX | Hcrmons3oBaHue
3IIEMEeHTOR OCHOBHBIX
TmapaMeTpoB
THAPOTEXHITECKHX
COOpYXEHHII H UuX
KOHCTPYKTHBHEIE
3IIeMEeHTHI
IIK-8 | Cmocoben IIK-8.1 6 TeKITHH, VeTHEIIL  ompoc,
HCIIONB30BaTh Hcmons3oBamiie TIpaKTIUeCcKIle YCTHBII OTYeT 10
OCHOBHEIE 3aKOHE! | cHOBHEIX 3aKOHOB 3aHATHS, T1ab0OpPaTOPHBIM
eCTECTBEHHOHAYY | o(1eCTReHHOHAYMH nabopatopuele | paboTam,
HBIX JUICTHILTHE | oo JUCIIUILTHE 3aHATHSA pacueTHO-
(MoayIeit), (MoyTei). rpaduueckas
MeTOEBI pabota
MaTeMaTHIecKoTo 1IK-8.2
AHAIII3A u | Hcrmonp3oBanue
MozenupoBanus | METOJIOB
npu peleHnn MaTeMaTH4YECKOI O
npodeccroHansH | dHAII3a H
BIX 337129 MOJIETTHPOBAHHSA TIPH
pelieHnn
npoQecCcHOHAEHBIX
3a/ad




1IpnMeuaHnne:

Kommertenmus IIK-5 — Tarke ¢opMHpyeTcsl B X0Jle OCBOSHIHs JHCITHIINH: «OCHOBHI CTPOHTEIHHOTO
Jlena», «MexXaHHKa TPYHTOB, OCHOBAHIA H (PYHIAMeHTHI», «lIH:KeHepHBle KOHCTPYKIIMN», «OpraHm3aiusi 1
TeXHOJIOTHS MPOM3BOACTBA CTPOHTENBHHIX paboT», «MemopaTHBHEIE THAPOTEXHITUECKHE COOPYKEeHHI»,
«Hacockl I MeIHopaTHBHBIE HACOCHBIe CTAHIIHI», «[ HApaBIHKa KaHaloBy», O3HAKOMHTeNILHAd MpakTHKa (1o
arpoMeTeopONIOTHH)», «3al[UTa BRITYCKHOH KBAIM(HKAIOHHON paboTHl, BKIIFOYAsd IIOATOTOBKY K IIpoIeqype
3alIUTHl U IPOLIEYPY 3allUTED».

Kommetenmusa ITK-8 — Taxke GopMmupyeTca B Xole OCBOeHHA AHCIMIUINH: «[IpHKiagHad MaTeMaTHKa
(B THOpOMenHOpanuu)», «ImKeHepHasd GM3HKa», «IKOIOTHA», «MexaHKa», «TeopeTHmieckas MeXaHHKa»,
«CompoTHBIeHIE MaTepHaloB», «CTpoHTelbHAad MeXaHHKa», «[HapaBmnka», «OOmMas 3MeKTpoTeXHHKA H
JJEKTPOHHKA C OCHOBAMH aBTOMATHKN», «CellbCKOXO03AICTBEHHOe BOJOCHAaOkKeHHe U  0OBOJHEHHE
TeppuTOpHil», «IIpoeKTHpORaHHe MeTHOPATHRHEIX W ROJIOXO3SNCTBREHHRIX OOBEKTOR R CIEIHaThHEIX
KOMIIBIOTEPHBIX CpellaXx U TporpaMMax», «[ HapaBimnKa KaHaloB», O3HaKOMHTelIhHas TpakTHKa (1o
arpoMeTeOpOIIOTHH)», «3allliTa BRITYCKHOI KBaIH(UKAIIHOHHON paboThl, BKII0OYasd MOATOTOBKY K IIPOLeAype
3alIUTHI U IPOLeyPY 3allUThI».

2. Onucanue NoKa3arejeld H KPHTepHEeB ONleHHBAHHUSA KOMIIeTeHIIUI
Ha Pa3JIHYHbIX 3Tanax HX (popMHpOBaHHUS, ONIMCAHHE KAJ OIleHUBAHHS

Tabmmma 2
IlepeveHb 0IleHOYHBIX CPeJACTB
Ne HanMeHoOBaHHe KpaTkas XapakTepHCTHKa OIIeHOUHOTO cpeficTBa | IIpe/icTaRIeHHe
n/n OLIEHOUHOTO CpelCcTBa OIIEHOYHOTO CcpelcTBa B
@©OC
1 YCTHBII OIpOC | CPe/ICTBO KOHTPONIS, OpPTaHM30BaHHOE Kak | lepedeHb BOIPOCOB K
(cobecemoBaHIe) cIeaabHag becema TIeJaTOrHUeCKOro | pyOeKHBIM — KOHTPOJISM,

paboTHnHKa ¢ oOyuyarommMcs Ha  TeMBl, | TpeOOBaHHS K OTBETY IIPH
CBS3aHHBIE C IB3y4aeMoll UCIMIUIHHOI H | yCTHOM OIpoce
paccuHTaHHOH Ha BBIACHeHHe oObeMa 3HAHHII
ofOyuaromierocs IO OIIpedelleHHOMY pa3ieny,
TeMme, i T.II. B X0/le KOHTaKTHOI paOoThI

2 | ycrHBII ~ OTYeT 10 | CPEACTBO,  HAalpaBIeHHOe  HAa  H3ydyeHue | Tpe0OBaHHA K YCTHOMY

HaﬁOpaTOpHHM IIPAKTHYECKOro XoJa TeX HIIH HHBIX IIPOIECCOB, | OTUETY IIO na60paT0pH:5m
pa60TaM HCCIIeJOBaHHE ABJIEHHA B paMKax 3a,[[aHHOfI pa60TaM

TEMBI C IIPHMEHEHHEM METOI0B, OCBOCHHBIX Ha

JICKITHAX, COIIOCTABJICHHE IIOIYUYEHHBIX

PE3IVIBTATOB € TEOPETHYECKHMH KOHIEIIHAMIHI,
OCYIIECTBIIEHHE HHTEPIIPETAIIHN IIOIYUECHHBIX
Pe3yIsTaToB, OIleHHBAaHHE IIPHMEHHMOCTH
IOJIYUYEHHBIX PE3YJIFTATOB Ha IIPAKTHKE.

3 | pacuetHO- TIPOIYKT CaMOCTOATEIBHOMH paboTHI | MeToAHYecKIe YKa3aHUA
rpadmueckas padora oOydJarommxcs, TIpeCcTaBIIAFONTHI coboill | 171 BRIIOTHEHIA
KpaTkoe W3M0KeHHe B IINCEMEHHOM BHJE | pacueTHO-Tpa(UUecKnx
TONY4YeHHBIX  pe3ylbTaTOB  TeOpeTHYecKoro | paboT

aHalm3a oIpelelleHHOl HayudHoHl (y4eOHO-
HCCIleIOBATeNLCKOII)  TeMEl, IJe  aBTOp
pacKpeIBaeT CyThb HCCIeyeMoll IIpoOneMsl,
TIPHBOINT pa3lH4HBle TOUKH 3pEHIA, a TaKke
CoOCTBeHHBIe B3Il HA Hee, a TaKKe
CpeicTBO IIPOBEePKH YMEHHH  IIpHMEHATh
TONy4YeHHble 3HAHHA [N pelleHHd 3a1ad
OllpeJleNICHHOTO THIa IO  pa3felny HIH
HEeCKOJIBKHM pa3zenam




Tabmmma 3

IIporpaMma oleHHBAaHHS KOHTPOIHPYEeMOil THCIHIIIHHBI

Koz xoHTpompyeMoit

Ne KonTpomipyeMsle pa3ensl (TeMbl HanmeHoBaHIe OIIEHOUHOTO
KOMIIETEHITHH (HJIH ee
wn JUICIIUIUINHEI) MaTrepHana
YacTH)
1 2 3 4
1 | PaBHOMepHOe  [BIDKEHHE  BOJBI B YCTHBII OTYeT 1o
IIK-5, IIK-8
OTKPBITHIX KaHalax 1abopaTOpHLIM padoTam
2 | HepaBHOMepHOe [JBIDKEHHE BOJBI B VYCTHBII OIIpoC, pacyeTHO-
IIK-5, TIK-8
OTKPBITHIX KaHaJIax rpaguygeckas paboTa
3 | HepaBHOMepHOEe [BIDKEHHNE BOJBI B YCTHBI OTUET IO
IIK-5, IIK-8
OTKpBITHIX KaHaJIax 1abopaToOpHEIM padoTaM
4 | MeToJB! TIOCTpOEHNS KPHBBIX CBOOOIOH IK-5. TTK-8 YcTHBI onpoc, pacdeTHo-
[IOBEPXHOCTH I10TOKA i rpaduyeckas pabora
5 | T'unpaBnHUecKHIl IPEDKOK 1IK-5, [1K-8 YCTHBIII OIIPOC, pacueTHO-
rpadnieckas paboTa
6 | l'ugpaBnmUIecKIil IPLKOK VCTHBIIT OTUeT 1o
P P TIK-5, [TK-8
1abopaTopHLIM paboTaM
7 | BomocImBeI IIK-5, [TK-8 VCTHBIN OTYET IO
1abopaToOpHEIM padoTam
8 | Conpsaxenue 0bedoB IIK-5, [IK-8 YCTHBIII OIIPOC, PacueTHO-
rpadmueckas padora, 3a4eT
9 | CompsxeHne 0bepOB IIK-5, TIK-8 VCTHBIIT OTUeT 1o
71a00paTOpHBIM paboTam
10 | I'mgpaBIHYecKHil pacuet IIUTOBEIX IIK-5, [IK-8 VYCTHBII OTYeT 110

OTBepCTHil

1a00paTOpHBIM padoTam

Tabnmma 4

Onucanne nokasartejaed H KPHTCpPHEB OLICHHBAHHAA KOMIIeTeHIIHH 110 JUCIHILTHHE ((Tnupan.ﬂnlca
THAPOTeXHHYC¢CKHX COOpy?REHHﬁ)) Ha pa3/IHYHbIX 5TallaX HX (bOpMHpOBaHHH, OIMHCAHHE MIKAJ

OIlCHHBAHHSA
Kon HHAHKATOPEI TlokazaTeIni 1 KpUTePHH OIICHUBAHHSA Pe3ylIETaTOB 00ydJeHHA
KoMIeTe | JOCTIDKEHHA HIXKe TIOPOTOBOT0 TIOPOT OBBIIT TIPOIBHHYTHIH BBICOKHIT
HITHII, KOMITeTeHITHIT YpOBHS YpOBeHB YpPOBEHb YpOBEHb
STaIIb (HeyoBIeTBOpUTE | (YIOBIETBOPHTEND (xopomro) (OoTIHYHO)
OCBOEHH IIBHO) HO)
A
KoMIeTe
HITHI
1 2 3 4 5 6
IIK-5, | IIK-5.1 oOyuaronuriics He obyuaromuiics oOyuaroniuiics oOyuaromnmmics
6 Hcnons3oBaHue | 3HaeT JIeMOHCTPHPYET JeMOHCTpUpPYeT | JeMOHCTpPHpYyeT
ceMecTp | OCHOBHBIX 3HAYHTENBHOI 3HAHHA TOIBKO 3HaHHe 3HaHUE METOJI0B
mapaMeTpoB  H | 9acTH OCHOBHOT'O MaTepHana, H¢ | BBIIOJHEHHA
MeTOJIEI IIPOTPaMMHOTO MaTepHana, HO He | JIOIIycKaeT HHKEHEePHBIX
TIPOeKTHPOBAHH | MaTepHala, INIOXO | 3HaeT JeTanlell, CYIIEeCTBEHHBIX | THApPABIHYECKH
A OpHeHTHpYyeTCs B JIOITyCKaeT HEeTOYHOCTeH, X pacueToB
THIpoMeNnHopaT | MaTepuane, He HETOYHOCTH B XOpOIIIO 3HAeT COOpPYKeHHI
HBHBIX CHCTEM 3HaeT OCHOBHBIE (hOpMYIHPOBKaX, OCHOBHBIE THApPOMEIHOopaT
CIIOCOOBI pacueTa 3HaeT OCHOBHBIE CIIOCOOBI HUBHBIX CHCTEM,
IOTOKOR B CIIOCOOE! pacyeTa pacueta YeTKO U




OTKpHITHIX pycllaX, | IIOTOKOB B TIOTOKOB B JIOTHYHO
THAPOMEINOPAaTHBH | OTKPHITHIX pyclaX | OTKPBITBIX H3araeT
BIX CHCTEM THIPOMENHOPaTHRH | pyciax OCOOEHHOCTH
JoIycKaeT BIX CHCTEM THIPOMENHOpaT | PeKHMOB H
CyIlecTBeHHbIE HeyBepeHHO HBHBIX CHCTeM CONp:KEHHA,
OIHOKH B pacyerax | pa3iHyaeT GOpMBl | 0COOCHHOCTH X0pOIIo
KaHaJlOB Ha H peXKUMBI PeKUMOB H OpHeHTHpyeTCH
paBHOMepHOe COIpsDKEHIT TIHIIOB B MaTepHane, He
JBIDKEHHE IIpH obeoB COIPSTKEHIL] 3aTPyIHAETCSA C
TIPOEeKTHPOBAHNUSA 6bedor OTBETOM TIpH
THApPOMEIIOPATHBH BHJIOI3MEHEeHHH
BIX CHCTEM 3a/1aHHit
IIK-5, | IIK-5.2 obyuaronmimiics He oOyJarouiics oOyuaromuiics o0 yJaroIIIiics
6 Hcnons3oBaHue | 3HaeT JIeMOHCTPHPYET JeMOHCTpUpPYeT | JeMOHCTpPHpYyeT
ceMecTp | OCHOBHEBIX 3HAYHTENEHOII 3HaHHSA TOIEKO 3HaHHe 3HaHIe
napaMeTpoB 9acTH OCHOBHOT'O MaTepHana, He criocoboB
THAPOTeXHHYeC | IPOTPaMMHOTO MaTepHana, HO He | JIOIIycKaeT pacdeToB
KHX MaTepHalna, IIIOXO | 3HaeT JeTaieil, CYIIeCTBEHHBIX | KaHAJIOB Ha
COOPYXEHHII H | OpHeHTHpYyeTCHd B JIOITyCKaeT HETOUHOCTeH, PaBHOMepHOE H
HX Marepuale, He HETOYHOCTH B XOpOIIO 3HAeT HepaBHOMEepHoOe
KOHCTPYKTHBHE! | 3HaeT OCHOBHEIE (hOpMYIHPOBKAX, OCHOBHBIE JIBIDKCHUE,
€ JIeMeHTEH! 3aKOHBI 3HaeT o0IlHe 3aKOHOMEPHOCT | KiIacCH(QHKaIu
PaBHOMEPHOI'O 3aKOHOMEPHOCTH H F0 BOJIOCITHBOB I
JBIDKCHNSA BOJIBI, PaBHOMEPHOTO PaBHOMEPHOTO | HX pacuer,
JOIycKaeT JBIDKEHIII BOOBI H | I TIPHYHHEI 0
CyIeCTBeHHEbIe TeOpHH HEpPaBHOMEPHOT | MeXaHH3M
OIIHOKH B pacyeTax | BOJOCIHBOB, 0 IBIDKCHHA BO3HHKHOBEHHA
KaHaJIOB Ha HeyBepeHHO BOJIEL, THAPABIHYECKOT
paBHOMepHOe pasnuuaeT GopMBl | 0COOCHHOCTH O TIPBLKKA,
JBIDKEHHE IIpH H peXKUMBI PeKUMOB H YeTKO U
IIPOeKTHPOBAHHUA COIpsDKEHIT TIHIIOB JIOTIYHO
THApPOMeEINOopaTHBH | ObeoB COIPSTKEHIL] H3naraeT
BIX CHCTEM 0be()oB, TEOPHH | MOHATHA TEOPHH
BOJIOCTIIIBOB, (QIIBTPALIIH,
TIOHUMAeT XOpOTIIOo
CYIIHOCTh OpHeHTHpyeTCH
THpaBIHYecKOr | B MaTepHale, He
0 IIPBDKKA 3aTpyIHSAETCS C
OTBETOM IIpH
BHJIOI3MEHEeHHH
3aaHIH
IIK-8, | IIK-8.1 oOyuarontiiics He obyuaroniics oOyuaromuiics oOyuaromnmimics
6 Hcnons3oBaHue | BIajieeT HaBBIKAMH | IeMOHCTpHpYeT JeMOHCTpUpPYeT | JeMOHCTpPHpYyeT
ceMecTp | OCHOBHBIX BBITIOTTHEHILA 3HaHHA TOIBKO 3HaHHe 3HaHIUe,
3aKOHOB THAPABIIYECKHX OCHOBHOT'O MaTepHana, He | MaTepHala,
eCTeCTBeHHOHAY | pacueToB MaTepHaia B IeJIOM | JOIycKaeT BBITIONTHUTI BCe
UHBIX JIOIIyCKaeT YCIIENIHO, HO He cymiectBeHHBIX | PIP 1
JUCITHILTHH CyIlecTBeHHEIE CHCTEMHO HeTOUHOCTeI, nabopaTopHEIe
(Momyneit) OIIHOKH, BBIIOTHATH BBITIOTHII paboTHI,
HeyBepeHHO, C THPaBIHYEeCKIX OCHOBHOE TIpe IyCMOTPeHH
GoIBIIHMH pacueros, KOJIHYeCTBO ble IIpOTr paMMoOi
3aTpyIHEeHUIMH BBIITOTHILT PITPu JIVICITHITIAHEI
BBITIOJTHAET MHHHMAIBHOe 1abopaTOpPHBIX
caMoCTOATeNbHY | KommdecTBo PTP | pabor,
padoty, 1abopaToOpHBIX npeyCMOTpeHH




OonpmuHCcTBO PI'P | pador, BIX IIPOI'PaMMOI
1 1abopaTOPHBIX TIpeqyCMOTPEHHBIX | JUCIHIUIIHEI
pabor, TIporpaMmMoii
IpeIyCMOTPeHHBIX | AHCITHILUTHHBI
IIporpaMMoii
JUCHUIIINHEL, He
BBITIOJTHEHO
IIK-8, | IIK-8.2 oOyuaromuiics He o0yyarmuiics o0yyaromuiics oOyyaromuiics
6 Hcnons3oBaHue | 3HaeT JeMOHCTPHPYET JeMOHCTpUpPYeT | JeMOHCTPHpYeT
ceMecTp | MeTOIOB 3HAYHTENBHOI 3HAHHA TOIBKO 3HaHHe 3HaHIUe,
MaTeMaTH4ecKo | 9acTH OCHOBHOT'O MaTepHana, He | KlacCHQHUKAIH
ro aHamH3a I | IpPOTrpaMMHOTO MaTepHana, HO He | JJOIIyCKaeT O BOJIOCITHBOB I
MOJeIHpOBaHUA | MaTepHala, INIOXO | 3HaeT JeTanlell, CYIIEeCTBEHHBIX | HX pacueT,
IpH  pelleHHH | OPHEeHTHpPyeTCd B JIOITyCKaeT HETOUHOCTeH, TIPUYUHBI 0
npodeccHOHaNL | MaTepHale, He HeTOYHOCTH B XOpOIIO 3HaeT MeXaHH3M
HBIX 3a7a4 3HaeT OCHOBHBIE (hOpMYIHPOBKaX, OCHOBHBIE BO3HHKHOBEHHA
YpaBHEHHA H 3HaeT YpaBHEHUA H | 3aKOHOMEPHOCT | THIPaBIHYEeCKOT
THApaBIIecKIe THApaBIHYeCcKHe u O TIPBLKKA,
apamMeTpsl TmapamMeTpsl PaBHOMEPHOTO | 4eTKO I
OTKPHITHIX pycen OTKPBITHIX pycel H JIOTHYHO
pycnax, THIPOMENHOPAaTHRH | HEPABHOMEPHOT | M3/araeT
THAPOMEINOPATHBH | BIX CHCTEM, 0 IBIDKCHHA TIOHATHA TeOpHU
BIX CHCTEM PaBHOMEPHOTO BOJIBL, (QIIBTpALIIH,
JoIycKaeT JBIDKEHIIA BOOBI H | 0COOCHHOCTH X0pOIIo
CyIlecTBeHHEbIE TeOpIH PEKIMOB H OpHeHTHpYeTCH
OIIHOKH B BOJOCITHBOB, THIIOB B MaTepHarne, He
IpUHIOHIE paboTel | HEeyBepeHHO COIpSKEHIL] 3aTpyIHAETCS C
BOJOCIIIBOB pasnugaeT GopMbl | ObedoB, OTBETOM IIpH
IIPOEKTHPOBAHUA H peXKUMBI TIOHUMaeT BHJIOI3MEHEeHHH
THAPOMEINOPAaTHBH | COIPsDKEHIA CYIIHOCTh 3a/1aHHI
BIX CHCTEM opeoB THPaBIHIECKOT
0 IPBIKKA

3. TumoBble KOHTPO.IbHBIE 3aaHHS HJIH HHbIe MaTepHAaJIbl, HEOOXOTHMBIE IJIs
OIleHKH 3HAHHH, YMEeHHH, HABBIKOB H (HJIH) ONIBITA 1eITeJIbHOCTH,

XapaKTepH3YWIIUX 3Tanbl (pOpMHPOBaHHSA KOMIIETEeHIIHI B IPoIecce 0CBOCHHS
o0pa3oBaTeILHOH MPOrPAMMBI
3.1. BxogHOH KOHTPOJIb

Hepeqem, BOIIPOCOB BXOJHOI'0O KOHTPOJIs

2. CnocoOr! U IpHOOPHI H3MEPEHNUS PacXoa.
3. YpaBHeHue bepHymm u ero npuMeHeHHe K pacdeTy TpyOOIpoBoa.

4. Ilousarue THAPOJHUHAMHUYCCKOI'O HaIIopa.

EMHNIEI H3MepeHns Hallopa.
5. Jlga Buzga morepb Hamopa. IIpakThdeckoe oIlpe/ielleHHE IOTEpPh Hallopa B
TpYyOOIIpOBOIaX.
6. I'mapaBmmyeckuii pacuer TpyoompoBomoB. OmpenelieHue auaMeTpa TPyO 1o
3aJJaHHOMY PacXojy.

1. FH,ZLPOCTEITHIIGCKOC JAaBJICHHC 1 HpH60pBI H3MCPCHHA CT'0O BCIINYHHEL.

@uU3UYecKUl CMBICI Hamopa.




3.2. YcTHBIH 0TYET MO J1a0opaTOPHLIM padoTaM

TemaTtuka mabopaTopHBIX paboT ycTtaHoBieHa B coorBeTcTBHu ¢ PI'OC BO mo
HanpasiaeHnio moarotoBku 35.03.11 I'mppomenmopanusa u pabodeil mporpaMmoii 1o
nucrumnze «l uapaBIHKa THAPOTEXHUYECKUX coopykeHHi». Kpurepuem oneHku
nabopaTopHoll pabOTHl sBIAETCS cobOecelloBaHHE II0 NHCBMEHHOMY OTYeTy IO
nabopaTopHoll paboTe U yMeHHe 00ydaroIerocs oTBeYaTh Ha KOHTPOJILHBIE BOIIPOCHI.

ITepeuyens TeM 1abOPaTOPHBIX padOT:

1. Onpenenenne xordpdunuentor [lle3u u mepoxoBaTOCTH pycia.

2. IlocTpoeHne KpuBOil CBOOOJHOII ITOBEPXHOCTU IIOTOKA IPU HEPAaBHOMEPHOM
JIBIDKEHHU BOJIBL.

3. OnpeneneHne napamMeTpoB THAPABINYECKOTO IIPBDKKA.

4. TpeyroybHBII BOJOCINB ¢ TOHKOU CTEHKOI.

5. IIpssMOYTONBHEII BOJIOCITHB C OOKOBBIM CXKATHEM.

6. TpanenenaIbHBIN BOJOCIUB C TOHKOU CTEHKOM.

7. BoocnuB ¢ MIHPOKUM ITOpOroM 6e3 OOKOBOTO CIKATHUS.

8. BogocnuB npakTudeckoro npoduis KpUBOIUHEHHOTO OYepTaHUA.

9. Ompenenenne Ko3(pGUIIMEHTOB CKOPOCTH H COMNPOTUBICHHUS BOJOCINBA
IIPaKTHYECKOTO MPO(IIIS.

10. UccnenoBanne THIIa CONPsHKEHUA ObeOB.

11. McTedenne H3-110]1 IIJIOCKOT'O IIHUTA.

JlaGopaTopHble paOOTHEl BBIINONHSIOTCS B COOTBETCTBHH C METOAUYECKHMU
YKa3aHUSAMH N0 BBIMOJHEHUIO JTa0OpaTOpHBIX paboT mo aucruivinHe «l HuapaBianka
KaHaJIOB).

3.3. PacueTrHo-rpaduueckasi padora

TemaTuka pacyeTHO-rpagpUIecKuxX padOT ycTaHOBIEHA B cooTBeTcTBUHN ¢ PI'OC
BO no manpasnenuro moaroroBku 35.03.11 I'mapomennopanus u pabodei nporpaMMoit
o JucrumummHe «l 'HapaBIuKa THAPOTEXHUUYECKHX COOpykeHui». Kpurepuem oleHku
pacueTHO-TpaUYecKol padOTH SBISETCS coOece/loBaHNE IO BRIMIOIHEHHOH pacueTHO-
rpadudeckoii paboTe u yMeHHe 00yJaronierocs OTBe4aTh Ha MOCTABICHHBIE BOIIPOCHI.
KommmgecTBo BapnaHTOB pacueTHO-rpaduaeckux padot - 41

3.4. PyOeskHBIH KOHTPOIb

Ilenpro mpoBeaeHUs pyOEKHOTO KOHTPOIA SABIACTCA NPOBEpKa 3HAHUN 110
OCHOBHBIM pa3jiellaM JIUCIUILIHHBI «[ HApaBiIHKa rHIPOTEXHHISCKHX COOPYKESHHID).

PyOexHBIIT KOHTPOIE IPOBOIUTCS B pOpPME YCTHOTO OIIPOCa.

Tpeb6oBaHus K OTBeTY IIPH YCTHOM OIIpoOCe:

1. I'myOnHa U MOJIHOTA PacKpPHITUA BOIIPOCA.

2. BrnajieHue TepMIHAMU U UCIOJIF30BAaHUE X IIPU OTBETE.

3. YMeHHne OOBSICHUTH CYIIHOCTH SIBJICHHUI, COOBITHII, IPOIECCOB U T.II., JIeNIaTh
BBIBOJIBI 1 000O0IIEHN, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI.



4. YMeHne oTBeYaTh Ha COIIYTCTBYIOIME BOIIPOCHI, BBIpaXkaThb CBOE MHEHHE IIO
o0cyX1aeMoii TeMe.
5. BnageHre MOHOJIOTHYECKON PEYBIO.

Bomnpocs pyoesxnoro kouTpois Ne 1
Bonpocwl, paccmampusaemvie Ha ayOumopHbuIX 3AHAMUAX

1. PaBHOMEepHOE JBIKEHNE BOABI B OTKPBITOM KaHalle. YpaBHeHue [lle3n.

2. Y aenpHas SHEPrUs ceUeHUs U ee Tpaduk.

3. Kputrndeckas rryOHHA H CIIOCOORI ee omnpeaeeHns. KpuTindaeckuil YKIOH.

4. CookoiiHoe, OypHO€ U KpPUTHYECKOE COCTOsSHHE IoTOoKa. Ilapamerp
KHHETHYHOCTH II0TOKA.

5. HepaBHoMepHOe JBIDKEHHE BOJABI B OTKPBITOM KaHaile. (OCHOBHOeE
nuddepeHnuaILHOEe YpaBHEHHE.

6. JluddepennmanpHoe ypaBHEHHE JIBIDKEHUS BOJBI B IIPHU3MAaTHIECKOM pycIIe.

7. Meton baxmeTeBa.

8. Merox YapHoMCKOrO.

9. CTpyKTypa COBEPIIEHHOI'O THIPABINYECKOT0 IIPBIXKKA.

10. OcHOBHOE ypaBHEHNE COBEPIIEHHOI'O THPABINYECKOIO IIPBLKKA.

11. IlpexkoBas pyHKIUA U €€ Tpaduk.

12. Cr1ocoObI BEIMUCICHUS CONIPSIKEHHBIX TITYOUH.

Bonpocwr 015 camocmosamenvHo20 u3ydeHus
. Buipl ruipaBImmaecKkoro mpbiKKa.
. IloTepu »Heprum B IIppnKKe. J[HHA IpBIKKA.

b —

Bomnpockl pyoesxHOro KoHTpoJs Ne 2

Bonpocwl, paccmampusaemvie Ha ayOumopHuIX 3aHAMUAX
. Kimaccu¢uxanus BogocimBoBs.
. OCHOBHOE ypaBHEHUE BOJIOCIIHBOB.
. BomocianB ¢ TOHKOH CTEHKOIM.
. BojiocniBEI ¢ MIMPOKNUM MOPOTOM.
. IloATOILIEHHBIE BOJOCINBEI ¢ IMMPOKUM IIOPOI'OM.
. Pesxxumbl u popmel cottpsokeHNS ObedoB.
. Onpenenenue cxaTol TITyOHHBI IIPU JOHHOM PEXXHME COTIPSDKEHUSL.
. Tumel racuTennell KHHETHYECKO SHEPTUH MOTOKA.
9. I'uapaBIMYecKUil pacdeT BOJ0OONHOT0 KOJIOIA.
10. I'mapaBnu4ecKkuii pacdeT IUTOBBIX OTBEPCTHI.
11. BogocnuBei-BogoMepsl. Kpurepuil noATOIDIEHUS.
12. Tumer IpeBKKOBOTO CONPSIKEHUS.
13. O0mme cBemeHUs O IIepenagax i OBICTPOTOKaX.

O~ O bW~

Bonpocu 011 camocmoamenvHozo usyyerus
1. Cxema noaToILIEHUS BOJOCINBA C IMTUPOKHUM IIOPOTOM.
2. Bogocmuel Kpurepa — Odurnieposa.



3. 'uapaBIYecKuil pacdeT BOI0OONHON CTEHKU.

Bomnpocs! pyoesxkHoro koHTpoJs Ne 3

Bonpocui, paccmampusaemvie Ha ayOumopHvix 3aHAMUAX
- Mopnens GpuIbTpauu U CKOPOCTh (PUITBTpaITHH.
. 3akoH Jlapcu.
. OcHoBHOe muddepeHaIbHOe YpaBHEHHE IBIDKEHUSA TPYHTOBEIX BOJI.
. @opma KpHUBOU JIEIPECCHH.
. IaTerpupoBaHne OCHOBHOTO YPaBHEHUA.
. OunbTpanus BoJIbl 4YEPE3 MPAMOYTOIBHYIO 3€MIHYIO [IEPEMBIUKY.
. IIpUTOK TPYHTOBBIX BOJI K OAUHOYHOMH BogoCcOOpHOII ranepee.
. IIpUTOK TPYHTOBBIX BOJI K OJJTHHOYHOMY KOJIOJITY.
9. CBobOoiHAS PIIBTPAIUS U3 OTKPHITOTO KaHaja.
10. Mojiens pe3kon3MeHSIONIEerocs JIBMKEHUS TPYHTORBIX BOJI.
11. HamopHas QyHKINSA U TOTEHIHATI CKOPOCTH (DHIIbTPaITHH.
12. ®yHknus Toka.
13. I'mpgpoguHaMudeckas ceTKa U €€ IpUMEHEHHE.

00 ~1 N h bW~

Bonpocu 011 camocmoamenvHo2o u3yyeHus
1. IIpumenenue TUIPOMHAMUYECKOM CEeTKHU JUIs BBIYHCIICHH
TUIPOJUHAMUYECKHX I1apaMeTpOB IIOTOKA.
2. Meton DI'TA.

3. MeTton ¢parMeHTOB.
3.5. lIpomeskyTOUHAsl aTTeCTALUA

B cooTBeTcTBHU ¢ y4e€OHBIM IUIAHOM IO HalpaBiIeHHIO MoarotoBku 35.03.11
I'mppomennopanus ycTaHOBJIEHAa IMPOMEXYTOYHAs aTTecTalus B BHJe 3adeTa 6 -
ceMecTp.

PacuetHrle 3a1aHus K 3a4eTy He IPUIIAralOTCA.

BOHpOCBI, BBIHOCHMBIC Ha 3a49eT

1. PaBHOMEepHOE JBIKEHNE BOABI B OTKPBITOM KaHaie. YpaBHeHue Illesn.

2. @opMymbl Ui ONIpEAENeHUs THAPABINYECKUX 3JIEMEHTOB TpalelenJaIbHOTO
JKIBOT'O C€YEHHUs KaHala.

3. 'uapaBmigecKd ONTHMAIbHOE KHBOE CeUeHHe KaHaa.

4. OcHOBHBIE 3a7Ja4l IPH pacdeTe PaBHOMEPHOT'O JBIKEHUS.

5. VaenpHas sHEprus cedeHus U ee rpaduk.

6. Kputrnaeckas rryOHHA B CIIOCOOHI ee omnpeaeeHns. KpuTindaeckuil YKIOH.

7. CrnokoitHoe, OypHOE€ U KpPUTHYECKOE cocTosHHEe TmoToka. Ilapametp
KHHETUYHOCTH ITOTOKA.

8. HepaBHomMepHOE JABIDKEHHE BOABI B OTKPHITOM KaHane. (OCHOBHOE
nuddepeHnaILHOEe YpaBHEHHE.
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9. IuddepeHnmanbHOE ypaBHEHHUE IBIDKEHUS BOJBI B IIPH3MAaTHIECKOM PYCIIE.
10. Metog baxmerena.

11. Metox YaprOMcKoOTO.

12. CrpykTypa COBEpIIEHHOIO THAPABIHIECKOr0 IPLIKKA.

13. OcHOBHOE ypaBHEHUE COBEPIIEHHOIO THAPABINYECKOI0 IIPELKKA.
14. IIpepxkoBas pyHKIUS U ee rpaduk.

15. Cr1ocoOBI BEIYUCICHUS COMPSIKEHHEBIX TTTyOHH.

16. Kimaccudukanus BoJOCIIBOB.

17. OcHOBHOE ypaBHEHHE BOJIOCIHBOB.

18. BogocnuB ¢ TOHKOI CTEHKOM.

19. BogocnuBhI ¢ ITUPOKUM IIOPOIOM.

20. IlogTomneHHbIE BOAOCIUBHI C IIMPOKUM MOPOTOM.

21. Pexxumer u popMel conpsikeHHS O0be(OB.

22. OmpejieNieHne CXXaToH TITYOUHBI IIPH JIOHHOM PeXXHMe COTTPSIKEHMUS.
23. Tumbe! racuTenel KHHETUYECKON YHEPTUH ITOTOKA.

24. T'uapasnmdeckuii pacdyeT BoJ000ITHOTO KOJIOIIIA.

25. I'mgpaBnnuYecKuil pacyeT MUTOBBIX OTBEPCTUIL.

26. Mopens GUIBTpaiui U CKOPOCTH (PIIBTpAITHU.

27. 3akoH Jlapcu.

28. OcHoBHOE MudepeHTuaI-HOe ypaBHEHHE ABIDKEHIS TPYHTOBBIX BOJ.
29. ®opma KpHBOII IETIPECCHH.

30. IuTerpupoBaHre OCHOBHOI'O YpaBHEHUS.

31. QunpTpamys BoAbl Yepe3 IPAMOYTOIbHYIO 3EMISHYIO IIEPEMBIYKY.
32. IIpuToKk TpyHTOBEIX BOJ K OJUHOYHON BOJOCOOpHOII Taepee.

33. IIpuTOK IrpyHTOBBIX BOJI K OJJUHOYHOMY KOJOITY.

34. CoboHad GUIETpamusa U3 OTKPBITOrO KaHaA.

35. Mojens pe3KoOU3MEHAIOIIEr0Cs IBIKEHUA TPYHTOBBIX BO/I.

36. HanopHast ¢pyHKIUSA U IOTEHIHAT CKOPOCTH (DHUIIBTPALTHH.

37. I'magpoauHaMHU4YeCcKas c€TKa U €€ IIPUMEHEHHE .

4. MeToquuecKre MaTepHAaJbI, ONpe/eIsIIoNIHe MPoNeayphl OlleHHBAHUS 3HAHUIL,
YMeHHH, HABBIKOB H (HJIH) ONBITA AeATeJILHOCTH,
XapaKTepU3YIIIHX 3Tanbl GopMHPOBAHUA KOMIeTeHIIH Il

4.1. IIpouenypsl olleHHBAHUS 3HAHHUI, YMEHHH, HABBIKOB H (HJIH) ONIBITA
AesiITeIbHOCTH

KonTpoms pe3ynbraToB O0O0ydYeHHs, OTalloB H  ypOBHA  (GopMHpOBaHUA
KOMIIETeHIIMH 10 JAuciuiumHe «['HapaBiIMKa THAPOTEXHUYECKHX COOPYXKEHHUI»
OCYIIECTBISAETCA Yepe3 TNPOBEJECHHE BXOJHOTO, TEKYIIETr0, PYOESKHBIX, BBIXOJIHOTO
KOHTpOJIel U KOHTPOIIA CAaMOCTOSATENBHOI paboThI

DopMBI TEKYIIETO, IPOMEKYTOUYHOTO H HTOTOBOTO KOHTPOJS H KOHTPOIBHBIE
3aJIaHUs JUIS TEKYIIEro KOHTPOJIA pa3padaThiBaroTcs Kadeapoil ucxos u3 crenuduxu
JUCIUIUINHEI, U YTBEPIKIAIOTCSA Ha 3aCeJaHHH Ka(eaphl.
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4.2 Kputepun olleHKH 3HAHHI, YMEeHH I, HABBIKOB H (HJIH) ONbITA JeATeJIbHOCTH,
XapaKTepH3YIOUIUX 3Tanbl pOPMHPOBAHHA KOMIIeTeHI[HI B Ipolecce 0CBOEHHUS
00pa3oBaTeIbHOI MPOIrPAMMBI

OmnucaHue IIKajdbl OIEHUBAHHUS [JOCTIDKEHUS KOMIIETEHIIUII II0 JUCIUIIINHE
IIPUBEJICHO B TaOIHIIE 5.

Tabmmma 5
VpoBeHb OTMeTKa IO IATHOATILHOI CIIcTeMe OrmmicaHie
OCBOEHIIA (IpoMmesKyToUHAaA aTTecTamus )*
KOMITE TEHITH I
8bICOKUT «OTIIHYHO» «3aUTeHO» «3auTeHo | OOywarommiici 0OHApyXkHJI  BCeCTOpOHHee,

(oTnHYHO)» | cHCTeMaTHUecKoe U IyOoKoe 3HaHHe yueOHOTo
MaTepHata, yMeeT CBOOOZHO  BBHIIIOTHATH
3aJaHIsd, IIpeyCMOTpeHHBle  IIPOTPaMMOil,
VCBOILUI OCHOBHYIO THTepaTypy H 3HakoM C

JIOTIOTHUTeIbHOI JIITepaTypoii,
peKOMeHIOBaHHOII mporpammoil. Kak mpasmio,
obyuarommiicsa TIPOSIBIIAET TBOpYECKHE

CIIOCOOHOCTH B IIOHHMaHHH, H3JI0KEHHH H
HCIIOJIB30BaHHH MaTepHaa

oasoeutil «XOpOIIO» «3auTeHo» | «3auTeHo | OOydarompmiicss o0OHApYXKIUI IIOTHOe 3HaHIHe
(xopomo)» | yueOGHOrO MaTepHana, YCIHeIIHO BBIIOTHSET
IpeJycMOTpeHHble B  IIporpaMMe  3aJaHId,

YCBOHTI OCHOBHYIO THTepaTypy,

PEeKOMEHIOBaHHYIO B IporpaMMe
nopozossiil  |«YOOBIETBOPHT| «3aYTEHO» «3auTeHo | OOywarommiicsi OOHAPYKHII 3HAHHA OCHOBHOTO
eBHO» (ynormeTRo | yuebHOro MaTepHana B oO6beMe, HEOOXOIIMOM

pUTENBHO)» | AN JalbHelmiell y4eObl H  TIpe/CTOSIIEeiH
paboTel 1o mpodeccHl, COpaBlIsfeTcs ¢
BBITIOJTHEHHEM MIPaKTHIECKIX 3aJJaHHIT,
IpelyCMOTPeHHBIX IIPOrpaMMoil, 3HAaKOM C
OCHOBHOII ~ IMTepaTypoll, peKOMeHIOBaHHOI
TIPOTpaMMOii, JOMYCTILI IIOTPENTHOCTH B OTBETe
Ha  DSK3aMeHe W  IpH  BBIIOJHEHHH
SK3aMeHAlIIOHHBIX  3aJaHuil, HO oOlajgaeT
HEeOOXOINMBIMH 3HAaHUSAMH [UIA HX YCTpaHeHH:A
1I0J1 PYKOBOJICTBOM IIpelioIaBaTelIs

— «HEYIOBIETB |«HE 3a4TeHO»| «He 3a4TeHo | O0ydaromuiica 00Hapy Kl Ipoderbl B 3HAHHAX
OpHTENIBHO» (HeyIOBIETBO| OCHOBHOTO Yy4eOHOIO MaTepuala, JOIYyCTHI
PUTeNBHO)» | IPHHONIHANGHEe OMIOKH B  BBIIOIHEHNH
TIpelyCMOTPEHHBIX IIPOrpaMMOH MpaKTHYeCKUX
3a/1aHMII, He MOKeT IPOJIOJDKUTE 00ydJeHHe I
TIPHCTYIHTL K npodeccHoHaILHOIT
JIeATeTFHOCTH 110 OKOHYaHHU 00pa30BaTellbHOI
OpraHH3aluH Oe3 JONOTHUTENbHBIX 3aHATHIH

4.2.1. Kpurepuu oeHKH YCTHOIO OTBETa IPH MPOMEKYTOYHOH aTTeCTAIlHH
3HAHHUS: OCHOBHBEIX ITapaMeTPOB H CIIOCOOOB pacyeTa IOTOKOB B OTKPBITBIX
pycliax; CIiocoOOB THJIPAaBINYECKOI0 OOOCHOBAaHUS pa3MEPOB OCHOBHBIX COOPYIKEHHI
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Ha OTKPLITLIX ITOTOKAX; OCHOB (bHJ'IBTpaI_[HOHHBIX PacUucTOB;

YMCEHHA: PACCUHUTBIBATL KaHAJIBI H JAPYIHUE OTKPLBITHLIC PYCIa;, PAaCCUHTLIBATDL
THUAPOTCXHHUYCCKHC COOPYKCHHA Ha KaHalIaX, OTHOCAIIHECA K obmacTH
THAPOMEIHOPAIIHH, BBEIIMOJIIAITE OCHOBHLIC PACUCTEI (bHJ'IBTpaI_[HH;

BJIaJJeHHEC HABbBIKAMH: BBIIIOJIHCHHA HHXXCHCPHBIX THIPABINMYECKHUX pPacydcTOB
COOpy}KeHHfI, COOTBCTCTBYIOIIHX HpO(bHJ'IIO IIOATOTOBKH, MCTOJaMH IIPOBCICHHA
J'Ia60paT0pHBIX THAPABINYCCKHX HCCJIG,[[OB&HHFI, 06pa6OTKH H aHalIi3a UX pe3yJILTaTOB.

KpuTepnn olleHKH YCTHOr0 0TBeTa IPH MPOMeKYTOYHOH aTTeCTAlHH

1 2

OTJIHYHO o0y4aromiicsa 1eMOHCTPUPYeT:

- 3HaHIe CIIOCOOOB pacyeTOB KaHAJIOB Ha paBHOMEpHOe I HepaBHOMepHOe
IBIDKeHHe, KIacCH(QHKAIHIO BOJOCTHBOB H HX pacdeT, IPHYHHBEI H MeXaHH3M
BO3HHKHOBEHHS T'HJIPaBIIYeCKOr0 IPBLKKA, YeTKO U JOTHYHO H3TaraeT IOHATHA
TeopHH (IIFTPAaINH, XOpPOIIO OpHeHTHpyeTcs B MaTepHalle, He 3aTpyIHsETCA C
OTBETOM IIPH BHJIOH3MEHEeHHH 3aJaHIIT;

- yMeHHe BBINIOTHATH TOJHBII pacuyeT KaHANOB H IPYIHX OTKPBITBIX pYycel;
paccUHTHIBaTh BOAOCIHBBI H JIpyTHe THIPOTeXHIUecKHe COOpYKeHHA Ha
KaHajaX, BHIONHATE OCHOBHBIE (IUIBTPAIlOHHBIe pacueThl, BRITIOMHIT Bce PTP
1 1abopaTOpHBIE PadOTHI, IPETYCMOTPEHHBIE TIPOT PAMMOIT I CITHILTHHET

- yCIleIlIHOe U CHCTeMHOe BiajJeHHe MeToJaMH HHXeHepHBIX T'HIpaBIHYeCKHX
pacueTOB KaHANIOB, THIPABIIUECKIX IIPBDKKOB, BOJOCIIIBOB, CONPSIKEHHSA
0beOB, QHILTPAIHOHHEIX PacuyeTOB, METOAAaMH JT1a00PaTOPHBIX IT'HPABITHIE CKHX
HccleloBaHmil, 06paboTKH U aHaT3a HX Pe3yIbTaTOR

xopomro 00yJaromuiics JeMOHCTPHPYeT:

- 3HaHHe MaTepHala, He JOIycKaeT CyNIeCTBeHHBIX HETOUHOCTell, XOpOIIo 3HaeT
OCHOBHBIE 3aKOHOMEPHOCTH PaBHOMEPHOI'O H HepaBHOMEPHOTO IBIDKEHHA BOJEI,
0COOEHHOCTH peXHMOB H THIIOB CONpsKeHHA Ohe()OB, TeOPHH BOJOCIIBOB,
HIOHHMaeT CYIIHOCTh I'H/IPaBIHIeCKOro MPBIKKA;

- B [[e]IOM YCIIENTHOe, HO C OTJeTBHBIMI NPoOeIaMIl, YMeHHe BEHIIOIHSITE pacueT
KaHaJloOB Ha paBHOMepPHOe 1 HepaBHOMepHOe [IBIDKeHHe, BOJIOCIHBOB,
conpsikeHHs Obe(oB, BBHIIONHIT OCHOBHOe KonmdecTBo PI'P 1 nabopaTOpHBIX
padoT, mpeycMOTPEeHHBIX PO PaMMOIT JHCIIILTHHET,

- B IeIOM YCIeNIHOe, HO cojepkallee OTJelbHBle Mpo0ensl  HiIH
COIIPOBOJKJAIOIIeecss  OTAeNBbHBIMH  OMHOKAaMH  BRaJeHHe  HaBBIKaMH
THIPaBINIECKOTO pacyeTa KaHaJIOB, BOJOCINBOB, CONPSKEHI Obe(oB

YA0BJIeTBOPHTeIbHO o0yJaromuiics JeMOHCTPHPYeT:

- 3HaHHA TOIBKO OCHOBHOTO MaTepHala, HO He 3HaeT JeTalell, JIOIycKaeT
HEeTOYHOCTH B (OpMyTHpOBKaxX, 3HaeT 0OIIHe 3aKOHOMEepPHOCTH PaBHOMEPHOIO
JIBIDKEHHS BOJBI W TEOPHH BOJIOCTHBOB, HEYBEPEHHO pa3zamuaeT (OPMBI I
PeXIIMBI conpsuKeHN s 0be(oB;

- B [[e]IOM YCIeIIHOe, HO He CHCTeMHOe YMeHIe BBIONHATEH pacdeT KaHAIOB Ha
paBHOMepHOe H HEpaBHOMepHOe [IBIDKEHHe, BEHINONHIUI MHHHMAalTbHOE
kommdgectBo PI'P u 1mabopaTopHBIX paboT, IpelycMOTpPeHHBIX IIpOrpaMMoil
JUCIUTLIHHEL

- B IIeJIOM yCHEIIHOe, HO He CHCTeMHOe BIaJeHHe HaBBIKAMH THIPaBIHYECKOTO
pacueTa KaHaJlIOB, BOJOCIHBOB, CONPsKeHIs Obe(oB

HeyI0BI1eTBOPHTEIbHO 00yJaroImuiics:

- oOyJaromuiics He 3HaeT 3HAYUTe IbHOI JacTH IPOTPaMMHOTI0 MaTepHala, IIJI0X0
OpHeHTHpyeTCS B MaTephale, He 3HaeT OCHOBHBIE 3aKOHBl DPaBHOMEpPHOTO
IBIDKEHHS BOJIBI, JOIIyCKaeT CyIIecTBeHHble ONMOKH B pacueTaX KaHAlIOB Ha
paBHOMepHOe JIBILKEeHIe;
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- He yMeeT HaXoJIUTh HOPMAalTbHYI0 TTyOHHY IIOTOKA, OIMyCKaeT CyIecTBeHHbIe
OIINOKN,  HEyBepeHHO, C  OONBIINMH  3aTPyJHEHHAMH  BBHINOJHSIET
caMocTosITenbHYI0 pabory, OompmmHCTBO PI'P 1 maGopaTopHBIX paboT,
IIpe Iy CMOTPeHHBIX IPOrpaMMOIl UCIHIIIITHHEI, He BBITIOTHEHO;

- oOyuarommiica He BlaJieeT HABBIKAMH BBHIIOTHEHH: T'HPAaBIHYICCKIX PacueToB
KaHaJloB, JOINycKaeT CYyIIeCTBeHHble ONNIOKH B OIpeJeleHHH IIOHATHII
HOPMAJIFHOI H KPHTHIECKOIH TITYOHHEI.

4.2.2. Kpurepun omeHKH OTBeTa NPH YCTHOM OTYeTe IO JadopaTOpPHBIM

paGoram

[Ipu BRIMOTHEHNH JTaOOPATOPHBIX Pa0OT OOYJAIOIIUIICA JEMOHCTPUPYET:

3HAHHS: THIPABINYECKUX 3JIEMEHTOB JXUBOI'O CEUYEHHS OTKPBITOTO IIOTOKA,
PaBHOMEPHOTO U HEPAaBHOMEPHOTO JABMIKEHUA, TaPaMETPOB THJIPABINIECKOTO MIPHIXKKA,
K03 PUIIIEHTOB pacxo/ia BOIOCIHBOB;

YMEHHsI: IPOH3BOJIUTh H3MEpPEHHUsS pacxojia, IIIyOMH IIOTOKAa U Hamopa Ha
BOJIOCIIMBE, BBIUHCIIATH IJIOIMAAU JKUBBIX CEUEHHH U CPEJHUX CKOPOCTEHl OTKPHITOIO
ITOTOKA, ITOJTHBIX HAIlOPOB;

BJaJc¢HHE

HABBIKAMH: OOpabOTKH pe3ysbTaTOB H3MEpeHHi, padoTBl C

TabmuramMu ¢ moMoIneio mpuinoxeaus MicrosoftOfficeExcel.

Kputepuu oneHKH BLINOJTHEHUS J1a00pAaTOPHBIX padoT

2

OTJIHYHO

00yUaromIImiicsa 1eMOHCTPHpPYET:

- 3HaHHEe THJAPABINYECKHX 3IeMEeHTOB JKHBOTO CedeHHS OTKpBITOIO IIOTOKa,
PaBHOMEPHOI'0 I HEpaBHOMEPHOIO [BIDKEHI, IIapaMeTpOB THAPAaBIHYECKOTO
TIPEDKKA, K03((UIMeHTOB pacxola BOJOCIHBOB, HeCTaHAApTHEIE IOOXOIEI K
TIpOBEIeHNI0 padoT;

- yMeHHe TIPOH3BOIUTH H3MepeHHsi pacxojJa, INIyOHH IIOTOKa M Hamopa Ha
BOZOCTHBe, BLIMHCIATL IUIONIAJH JKHBRIX CedeHHI H CpeJHHX CKOpocTell
OTKPBITOI0 IIOTOKA, ITOHEIX HAIIOPOB, YIaCTBOBATh B SKCIIEPHMEHTAX;

- BIa/leHNe HaBBIKaMH 00pabOTKH pe3ylbTaTOB H3MepeHNtil, paboThl ¢ TabIIIIaMII ¢
noMonkko npuoxkeHns MicrosoftOfficeExcel, oTmIHEIM o opMIeHIEM OTUETA.

X0pOIIo

00yUaromTIiics 1eMOHCTPHpPYET:

- 3HaHHWe B IIeJIOM THAPABIINMUYECKHX 3IEeMEHTOB JXHBOTO CEUeHHSA OTKPHITOrO
TMOTOKA, PaBHOMEPHOTO W  HEpPaBHOMEPHOTO  JIBIDKEHHS, TapaMeTpoB
TH/IPARITHYECKOTO TPEIKKA, KO3 UIHEHTOR pacXoja BOOCIIROR;

- yMeHHE TIPOH3BOJHTL H3MepeHHsS pacxoja, TIyOHH IIOTOKa W Hamopa Ha
BOJIOCTIHBE, BBIUHCIATH IUIOMIA[H SKHBHIX CeUeHHl W CpeJHHX CKOpOCTell
OTKPBITOTO TTOTOKA, TTONHAIX HATIOPOB;

- BIAJieHHe B TIelOM HaBhIKaMH 00pabOTKH pe3ylhTaTOB H3MepeHmil, paboThl
TabmmaMH ¢ ToMmomiplo  mpmiokeHns — MicrosoftOfficeExcel, xopomm
othopMIIeHHEM OTUYETA

YAOBIECTBOPHTECJILHO

- He TBepJioe 3HaHHe B LIeJOM THIPAaBIHYECKHX 3JIEMEHTOB JKHBOTO CeYeHH:
OTKpPBITOTO II0TOKA, PABHOMEPHOIO H HEepaBHOMEPHOIO JBIDKEHI, IIapaMeTpoB
THIPaBIHYECKOro IIPBIKKA, KO3(QUITIEeHTOB pacXo1a BOJOCIIHBOB;

- yMeHHe TIPOH3BOIMTH H3MepeHHsi pacxXola, INIyOHH IIOTOKa M Hamopa Ha
BOIOCTHBE, H CpeIHHX CKOpOCTell OTKPBITOI0 IIOTOKA, IIONMHBIX HAIIOpOB
COIIPOBOKAeTCA HETOYHOCTAMH U OIIHOKAMII;

- crabBIM BIIaJleHHeM HaBBIKAMH 0OpabOTKI pe3yiIbTaTOB H3MepeHMil, paboThl C
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TabimmaMH ¢ [oMomelo InpuinoxkeHns MicrosoftOfficeExcel, HeOpexHBIM
ohopMIIeHHEM OTUETA

HEeYI0BJIeTBOPHTEIbHO | O0OyJarOIIMiics:

- He 3HaeT B IeJIOM IOHATHII THJAPaBIHYeCKHX 3JIEMEHTOB JKIBOTO CedeHH:
OTKPBITOT0  TIOTOKA, PaBHOMEPHOTO 1  HEPaBHOMEPHOI0  JBIDKEHNA,
K03()QUIIEHTOB pacXxo/a BOAOCIIBOB;

- He yMeeT IIPOM3BOJUTHL H3MEpeHHA OCHOBHBIX IHJPAaBIIHYECKHX IIapaMeTpoB
JKHJIKOCTH, BBIYUCIIITh IUIOLIAIH JKUBbIX CEUeHUI I CpeHIX

CKOpOoCTell IOTOKa;

- He BlajieeT HaBRIKaMH 00paOOTKH pe3ylnbTaTOB H3MepeHHIl, paboThI ¢ TabMMIIaMH
¢ moMoIIsr npunoxerd MicrosofiOfficeExcel, He peacTaBmn oT49eT

4.2.3. Kputepuu onleHKH BBINOJHEHHS PacUdeTHO-TpapuIeCKHX padoT

[Ipu BeImONTHEHHH pacyeTHO-TpadudecKux paboT oOydarouiics 1eMOHCTPUPYET:

3HAHHA: THIPABINYECKUX >JIEMEHTOB JKUBOTO CEYEHUS OTKPBITOIO ITOTOKA,
PAaBHOMEPHOTO U HEPAaBHOMEPHOT'O JBIDKEHHS, JIOMYCTHMBIX CKOpPOCTell JIBMKEHUSA
BOJBI, OCOOEHHOCTH a’palii IIOTOKOB, JI0 KPHUTHUYECKHX U CBEPXKPUTHYECKHUX
JIBIDKEHHUI BOJIBI, CONPsDKEHUs Obe(oB;

YMEHHS: PaCCUYUTHIBATh TH/IPABIMYECKUE 3JIEMEHTHI )KHBOTO CEYEHHA OTKPBITOTO
IIOTOKA, MPOBOJUTH pacdeT JOITYCTUMBIX CKOPOCTEH JIBIDKCHHS BOJIBI, COTIPSDKEHUS
OonedoB;

BJIajJleHHe HABBIKAMH: MPHOTIDKCHHBIX pelleHUull KOHEYHBIX YypaBHEHWHIl,
00pa0bOTKH pe3yIbTAaTOB U OIIEHKHU ITOIPEITHOCTEH BEIYUCIECHUH, 00pabOTKH Irpa)UKOB C
noMorsio mpitoxenus MicrosoftOfficeExcel.

Kputepnu oneHKH BbIIOJIHEeHHS pacieTHO-ITpaHIeCKHX padoT

OTJIHYHO o0y4aromiicsa 1eMOHCTPUPYeT:

- 3HaHHA THAPABINYEeCKHX >JIEMEHTOB JKHBOTO CE4eHIA OTKPBITOrO IIOTOKA,
PaBHOMEPHOTO H HEpaBHOMEPHOIO JBIDKEHIA, JOIyCTHMBIX CKOpocCTeil
IBIDKCHUS BOMBI, OCOOEHHOCTH adpaliH IIOTOKOB, JOKPUTHYECKHX I
CBEpPXKPUTIYECKIX JBIDKEHHII BOIBI, CONPKeHI Obe(oB, CBOOOIHO OllepHpyeT
3THMH IIOHATIAMU;

- YMeHHe PacCUNTHIBATh THIPABIITYECKHEe TEMEHTHI JKHBOTO CEYeHNsS OTKPHITOTO
IOTOKa, IIPOBOAMTH pacuyeT MJONYCTHMBIX CKOpOCTell JBHIKEHUSA BOJEI,
conpsxeHHsA Obe(oB, IPOABILAA TBOPYESCKIUII IOAXO0;

- BIaJeHHe HABBHIKAMHI IPHONIDKeHHBIX pellleHNI KOHEUHBIX YpaBHEHIN,
00pabOTKH pe3yIbTaTOB M OIeHKH IOTpelIHoCTeil BRMICIEHM, 00paboTKH
rpadukoB ¢ moMomneko mpuioxeHna —MicrosoftOfficeExcel, oTnmuHBIM
otdopmierniem PI'P

xopomro o0yJaromIiicsa 1eMOHCTPUPYeT:

- 3HaHHe B IeJIOM THAPABIHYECKHX 31eMEeHTOB JKHBOIO CedeHHSA OTKPBITOTO
[I0TOKa, PABHOMEPHOTO H HEpaBHOMEPHOI'O JBIDKEHHs, JOIYCTHMEIX CKOpocTeil
IBIDKeHHS BOIBI, OCOOGHHOCTH a’palliil IIOTOKOB, [JOKPHTHUECKHX U
CBepXKPHTIYECKHIX JBIDKeHUIl BOIBI, CONPIKeHHsA ObedoB, JOIycKas IpH 3TOM
HEeTOYHOCTH;

- YMeHHe B IIeJIOM PacCUHTHIBATH T'HAPABIHUECKHE 3IIEMEHTHl JKHUBOTO CeueHIs
OTKPBITOTO IIOTOKA, IPOBOIUTE pacyeT JOIMYCTUMBIX CKOpOCTell IBIKeHNA BOJIBI,
conpsiKeHHs ObeoB;
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- BlaJIcHIe B IIeI0M HaBbIKaMI IPHOMIDKEHHBIX pellleHHII KOHeUHBIX YpaBHEHHIL,
00pabOTKII pe3yILTATOR H OIeHKI IIOrpelIHocTell

BBIUICIIEHII, 00paboTKH  TpaduKoB C TIOMOIITBEO TIPIJIOKEeHHSA
MicrosoftOfficeExcel, xopomnm odhopmnernem PI'P

YAOBIETBOPHTEJILHO

o0yuaroniiiics 1eMOHCTPIUPYeT:

- He TBepJoe 3HaHIe B I[eIOM TIHIPaBIHYeCKHX 3]IeMEeHTOB JKIBOIO CeUeHHA
OTKPBITOTO IIOTOKA, PABHOMEPHOI'O H HEpaBHOMEPHOI'O IBIDKEHIS, JOIYCTHMBIX
CKOpPOCTeH JBIKEeHHA BOJbl, 0COOEHHOCTH colpshKkeHIA Obe(oB;

- YMEHHe B LIeJIOM PacCUHTHIBATh I'HIPABIIUECKHEe JIIeMEeHTH! JKIBOIO CeueHHA
OTKPBITOTO IIOTOKA, IIPOBOJHTE pacyeT JOMYCTHMBIX CKOPOCTell ABHKEHIIA BOIEL,
COIIpsiKeHHA Obe()OB COIPOBOKIAETCA HETOYHOCTAMH I OITHOKAMH;

- He TBepAbIM BIajJeHNeM HABHIKAMH IIPHONIDKEHHBIX pellleHHil KOHEeUHBIX
ypaBHeHHII, 0OpabOTKII pe3ylbTaTOBR M OIEHKH MOTPeNTHOCTell BBRIUICIeHHIL,
o0paboTkn rpapmkoB C ToMmombl mpmnokeHns MicrosoftOfficeExcel,
HebpexxHLM odhopmnennem PI'P

HEYITOBJICTBOPHTE/ILHO

o0 yJaronImic:

- He 3HaeT IIOHATHI T'HIPaBIMYECKUX >3IeMEHTOB JKIBOIO CEYeHHS OTKPBITOIO
II0TOKa, PABHOMEPHOTO I HEPaBHOMEPHOI'O ABIDKEHII, [JOITYCTHMBIX CKOpOCTell
JBIDKEHUS BOJBI, 0COOEHHOCTH CONPsKeHHA Obe(oB;

- He YyMeeT pacCUUTEHIBATh THJAPABIHYECKHE O3JIEMEHTHl JKHUBOTO CEeYeHHA
OTKPBITOTO IIOTOKA, IPOBOHTE pacyeT JOIMYCTHMBIX CKOPOCTel JIBIKEHIS BOIBI,
conpsixeHusa 6bedoB;

- He BIaJeeT HaBBIKAMH [PHONIDKEHHBIX pelleHHil KOHeYHBIX YypaBHEHMHII,
00pabOTKI pe3ylbTaTOB H OLIEHKU IIOTPelIHOCTeH BBIYHCIIeHH, 00padoTKu
rpaduxoB ¢ momonibio nprnoxkeHns MicrosoftOfficeExcel, He npenctapmn PI'P

Paspabomuux: ooyenm Mupxkuna E.H.
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