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l. Hesn u 3aga4n AMCHUATUIHHBI (MOTYJIs):

Lesn: popMupoBaHue y CTyACHTOB NMPO(ECCHOHANBHBIX KOMIIETEHIINH, CBA3aHHBIX C
THJPOJIOTHYECKUM 00eCIIeYeHUEM IPAKTUYECKUX TOTPeOHOCTEH BOI0X035ICTBEHHOTO
IIPOEKTUPOBAHUS U THJIPOTEXHUUYECKOTO CTPOUTEILCTBA.

3ajayM: [OMCLHMIUIMHA HAIpaBJIEHA Ha pEUICHHE BOAOXO3SMCTBEHHBIX M BOJHO-
HHEPIreTUUECKUX 33]a4, a UMEHHO: BOIPOCOB 3(PPEKTUBHOTO HUCIOIH30BAHUS BOJHBIX PECYPCOB

pa3IMYHBIMM  OTpacis MU  XO34HCTBA; COBPEMEHHBbIE METOJAbl HHXEHEPHOTO pacuera
pPEryJIHpPOBaHMs CTOKA JUISl YIOBJIETBOPEHUS MX TPEOOBaHHI; METOIBI BOJHO-IHEPTETHUECKUX
pacueTos; 000CHOBaHUE napaMeTpoB TUAPO3JIEKTPOCTAHIIHIA; ornpezeneHue

TUIPOIHEPTETUIECKUX PECYPCOB BOJOTOKA; OIIEHKA AJIEMEHTOB BOJOXO3SHCTBEHHBIX OATaHCOB
U1 OacCEeNHOB.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas aucuuiuiHa (Moxayis) b1.B.03 I'mapaBnuka ¢ ocHOBaMu THIPOTEXHUKH
OTHOCHUTCS K 4acTH, GOPMHUPYEMOii ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH.

st u3ydenus 1aHHOM yueOHON NTUCHUIUIMHBI (MO1yJIs) HEOOXOAMMBI 3HAHUSL, YMEHUS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIOMUMU JUCIUATUTHHAMH :

51.0.21.02 Memoowt u cpedcmaa 2uoponocuyeckux Habarooenul

b1.0.25 Obwas euoponozust

51.0.15 Qusuka

b1.B.03 I'uopasnuxa c ocHogamu cu0pomexHuxu

[Tepeuenp nocneayomMuX y4eOHbIX JUCUUIUINH, A1 KOTOPBIX HEOOXOAMMBbI 3HAHUS,
YMEHHS ¥ HaBBIKU, GOpMUPYEMBbIE TaHHOW yueOHOU JUCIMILITUHOMN:

b1.B.15 Junamuka nomokog u pyciogvie npoyeccol

b3.01(/]) Boinoanenue, noocomoska k npoyedype 3auumsl U 3auyuma 6blnyCKHOU
KeanupuxkayuouHot pabomuol

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

[Tpouecc ocBoeHUS AMCUUILIMHBI HaNIpaBjieH Ha (POpMUPOBaHHE KOMIIETEHIIUN B COOTBETCTBUU C
®I'OC BO u OII BO o nannomy HanpaniieHuto noarotoBku 05.03.04 I'mapomereoponorus.

Ilepedyenn ni1aHUpPyeMBIX pe3yJIbTATOB 00y4eHHUsI O JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHUSI KOMIIETCHIIUIH

Komnerenuust NuaukaTopsl PesyabTarsl 00yuyeHus
KOMIIeTeHIIM I
IK-3 Cnocoben MJIK NK-3.1 3HATh: CHCTEMY OCHOBHBIX HAYUHBIX 3HAaHUH U METOJIOB
MPUHUMATH Y4acTHE B BhIIONHSET HCCIIEIOBAHUS B 00JIACTH PEYHOM TUIPABIUKH.
paboTe yupexaeHuit B OTIeIBHBIE YMETb: IPOU3BOIUTH PACUET MPOIYCKHOW CIOCOOHOCTH pycia
HarpasiieHn# cbopa MepOTpHATHS B YCJIOBHSIX CBOOOIHOTO PyCJIa U MO/ JIEJASHBIM IIOKPOBOM,
1 . ~

undopmarmy, pEIIIAeT OTIebHBIE pacu€T OpMHAT KPUBBIX CBOOO/HOM ITOBEPXHOCTH B KaHAJIaX
BBINOTHEHHH PACICTOB | oy o Y B €CTECTBEHHBIX PyClIaX, OLIEHUBATh pacipe/ieieHe
1 IIPOrHO30B, a TAKXKC PYKOBOZICTBOM 60H€€ pacxoda 1mo pykaBaM, OLICHUBATH XapaKTECPUCTHUKU IIJIOCKOTO

BEJICHUU
JIOKyMEHTAIIUU B
COOTBETCTBHE C

KOMIICTCHTHBIX
CIICIIUAJINCTOB B

TypOyJICHTHOI'O MOTOKA.
BJIAJIETh. 0a30BBHIMU 3HAHUSMHU O XapPaKTEPUCTHUKAX
PaBHOMEPHOI'O YCTAHOBHUBIIIETOCSI, HEPABHOMEPHOTO

pamMKax
YCTaHOBJICHHBIMH ,HeﬁcTBy}OH.[erO Ha YCTaHOBUBHICTOCA U HCYCTAHOBUBIICTOCS JIBMKCHHA BOABI B
Tpe6OBaHI/I§IMI/I MPEANPUATHH IUIaHA pyciax.




IV. COJEP’KAHUE U CTPYKTYPA JUCHUIIJINHBI
O0beM IMCHUILIMHBI COCTABJIACT 4 32a4eTHBIX eJuHNL, 144 yaca
®opmMa NPOMEKYTOUHOM aTTECTALNN: JK3AMEH

4.1 Conep:xaHue TUCHUILTHHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHHeM BH/I0B YU4eOHbIX 3aHATHH U @
aKaJeMH4YeCKHX 4YacoB

Ne Pazpnen Buabl yue6Hoii padoThl,
n/H | AMCHMIUTHHBbI/TEMa BKJIIOYasi CAMOCTOATEIbHYI0 Pa00Ty 00y4aloIuXcs , Ip
NMOJATOTOBKY M TPY10€MKOCTh

®
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1| Pazmen1 (1.1) 4 3
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2| Paspmen2 (2.1) 4 3
1 2
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Pa3zpmen 3 (3.1)

>

Pasnen 3 (3.2)

o

Pasnen 3 (3.3)




6| Pasmen4 (4.1) 61
7| Pazpmen 5 (5.1) 60

Kontpomns 5
UTOr'O 144

4.2. Tlnan BHeayIMTOPHOI CAMOCTOATEIbHOI PadoThl 00y4AIOIMXCS 10 AUCHUTIIHHE




Kypc

CamocrosiTensHast paboTa 00yJaromuxcs

Ha3spanue pa3znena, TeMbl . TpynoemkocTs Or1
Bupn camocrosiTensHOI paboTh CpOKH BBITIOTHEHHS (uac.)
4 Paznen4 (4.1) Koncniekr-pedpepar Ha Temy: «OCHOBHBIE 33/1a4H Jo Hauana 59 Or1
TIO pacy€Ty HEYCTAaHOBUBILIETOCS IBIDKCHHS BOJBIB |  TIPOMEKYTOUHOM ed
pekax.» aTTecTalyn Oas
4 Paznen 5 (5.1) Koncnexr-pedepar Ha TeMy: « IMITUPUIECKHE Tlo Hauana 58 Or
CXEMBI ABM)KEHHS PEYHOTO ITOTOKA Ha U3rnode . ed
. MIPOMEXYTOUHON
pycia, KOHIIEIIIHA «IIEHTPOOSKHON CHITBD) H Oam
aTTecTalux
«OTPAXKECHUI
117




4.3. Conep:xaHue y4eOHOro MaTepraJia

Paznen 1. Teopust TypOyJI€HTHOCTH PYCIIOBOTO IMOTOKA

1.1 Pexumbl [IBWXEHHS SKHIKOCTH B KaHalax W pekax. KuHemartnueckas CTpyKTypa
TypOYJIEHTHOT'O PYCJIOBOIO MOTOKA M €ro XapakTepucTuku. TypOyeHTHbIe mysibcauu. Macitadb
TypOynenTHocTH. [lapamerpbl IUIOCKOrO TOTOKa  TypOyJleHTHOro pexuma. Dopmyisl,
OIMCHIBAIOLIUE pAaCIPEIeIeHHe CKOPOCTEH 10 TiyOuHe MOTOoKa.

Paznen 2. PaBHOMepHOE yCTaHOBUBILIEECS IBIXKEHUE KUAKOCTH

2.1 OcHOBHOE ypaBHEHHE pPAaBHOMEPHOTO [IBIKEeHUS W ero aHamm3. @Popmyna Illesn,
kodp¢unuent Illesn. CnocoOwl ompenenenuss koddpdumuenta [le3u U ruapaBINUECKON
IIEPOXOBATOCTH. [ 'MIOpaBIMUYECKUil pacyeT KaHAJIOB TIPM PABHOMEPHOM YCTaHOBHBILIEMCS
neukeHnr. OCHOBHBIC THUIBI 33a7a4 MpH pacuére KaHajaoB. HopmanbHas riayOuHa U crocoObl eé
OTIpeNIeNIeHus B pyciax Jito0oi (hOpMBbI IOMIEPEYHOTO CEUCHHUS.

Paznen 3. HepaBHOMepHOE yCTaHOBUBILIEECS IBUKEHUE BOJBI B KaHAJIAX U peKax

3.1 Ompenenenne u yCcIOBHS CYIIECTBOBAHUSI HEPABHOMEPHOTO IBM)KCHUS. Y IEbHAS SHEPTHS
ceueHus. I'paduk ynenpHONW 3HEpruu, mapamerp KuHETHMYHOCTH, uucino Ppyna. Kpuruueckas
rTyOrHa U CIIOCOOBI €€ OnpeIesIeHUs B pyciiax Jr000¥ (OopMbI OTIEPEYHOTO CEUCHHUS.

3.2 OcHoBHOE nu(depeHnraIbHOe ypaBHEHHE HEPABHOMEPHOTO ABIKEHHS B KaHAIaX. AHAIIN3
¢dbopM cBOOOIHOM MOBEPXHOCTH MPU HEPABHOMEPHOM JBHKEHUHU BOJIbI B MPU3MATUYECKUX PYCIaX.
Metoapl uHTErprpoBaHus Aup(HEepeHIInalIbHOTO ypaBHEHNUsT HEpaBHOMEPHOTO JBMKeHus. Pacuer
CcBOOOJHOM MOBEPXHOCTH MOTOKA B KaHase MeTonamu baxmeresa, [laBnoBckoro u YapHomMcKkoro.

3.3 Pacuér xpuBBIX CBOOOIHOW MOBEPXHOCTH IMOTOKA B E€CTECTBEHHBIX pyciax. OCHOBHOE
muddepeHInanbHOE ypaBHEHUE IBH)KEHUS B €CTECTBEHHBIX PyCliax U ero uHrerpuponanue. O0muit
npuéM pacyéra U MOCTPOSHUS KPUBBIX CBOOOAHOI MOBEPXHOCTH B peKax. Moayib COMPOTHBIICHUS
U €ro MHBApUAHTHOCTh. Pacyér cBOOOIHOI MOBEPXHOCTH W paclpeiesieHusi CTOKa MPH PYCIOBOI
MHOTOPYKaBHOCTH.

Paznen 4. HeycranoBuBieecst 6€3HaOpHOE IBHKEHHE KUAKOCTH B PEKaxX U KaHaJIax

4.1 Bunel HeycraHoBHUBIIETOCs ABWXKeHWs. Kiaccupukamus BoiH. uddepeHnnanbHbie
YpaBHEHUS HEPa3phIBHOCTU W JBHKeHHS. OCHOBHBIE 3a/ladll MO pacy€Ty HEyCTaHOBUBIIETOCS
JBYDKEHUS BOJIBI B peKax. MeTo/ il HHTeTprpoBaHus MU GepeHINaTbHbBIX YPAaBHEHUH TBUKCHUS U
Hepa3pbIBHOCTU. HeycTaHOBUBIIMECS IBUKEHHE B pycCie MPSIMOYTOJBHOTO CEYCHHsSI C HYJIEBBIM
yKIOHOM 1Ha. CKOpOCTh pacnpocTpaHeHus: BONHBL Pemenue mnuddepeHnnanbHeIX ypaBHEHHUN
HEPa3pPbIBHOCTHU U JBHKEHHUS METOJIOM KOHEUHBIX MPUPALLICHUH.

Paznen 5. JImwkenue nmotoka Ha u3rube pycna

5.1 XapakTepucTuka ABMKEHHUS MOTOKa Ha M3rube pyciia. DMIUPUYECKUE CXEMbl JBHKEHUS
pPEYHOro TIOTOKa Ha W3rube pycla, KOHIENLIUU «IEHTPOOSKHOW CHIIB» U «OTPAKEHUS.
[ToniepeuHbIii YKJIOH BOJHOW MOBEPXHOCTH, BTOPUYHBIE TEUEHHUS W TIONEpeYHas IUPKYJISIUS.
3aBUCUMOCTh MHTEHCHUBHOCTH MOTIEPEYHON IIUPKYIALUU OT THAPABIMYECKUX ApaMETPOB MOTOKA U
MOpP(HOMETPUUYECKUX XapPAKTEPUCTHK PycCIa.

4.3.1 TlepeueHb CeMHMHAPCKHUX, MPAKTHYECKHX 3aHATHI U 1a00PaTOPHBIX padoT

Ne Ne HaumenoBanue TpynoeMKocTb OueHouyHbIe dopmupyembie
n/u | pasaena CeMHHAPOB, (uac.) cpeacTBa KOMIETEeHIHU
U TEMBI NPAKTHYECKHUX U (uHAUKATOPBI)
J1a0opaTopHbIX padoT | Beero | M3 Hux
4YacoB | NMpaKTHYecKasi
TOATOTOBKA
1 2 3 4 5 6 7
1 Pazmen1l | PacuetHo-rpadudeckas 1 - Ortyer o UK IIK-3.1
(1.2) pabora «Pacuer pacueTHo-
apaMeTpoB IIOCKOTO rpaduyecKoi
MOTOKA TYpOYJICHTHOTO pabore (oreHka
pexuMa» B Oaax: ot 0
J10 5 6ansoB)
2. Paszmen 2 | PacuerHo-rpaduueckas 2 - Otuer mo HUJIK IIK-3.1
(2.1) pabota «OmnpeneneHue pacyeTHo-
MIPOITYCKHOM rpadudeckoi




CII0COOHOCTH KaHaya
MPU YCTaHOBUBILIEMCS

pabote
(ouieHKa B

PAaBHOMEPHOM PEXKUME 6amtax: ot 0
JIBHOKCHUSD) 110 5 6aJuioB)
3. Pa3nen2 | PacuerHo-rpaduueckast Otuer no UK IIK-3.1
(2.1) pabora «Ompenenenue pacueTHo-
HOpPMAaITLHOU TITyOHHEI rpadraecKoit
TTOTOKa» pabore
(ouenka B
6amnax: ot 0
110 5 6aII0B)
4. Paznen3 | PacuerHo-rpadudeckas Ortuer o UK IK-3.1
(3.1) pabora «Ormpenenenue pacueTHO-
KPUTHYECKOH Ty OMHBI rpaduyecKoit
MOTOKa» pabore (omeHka
B Oayax: ot 0
10 5 6ayIoB)
5. Pazmen 3 | PacuerHo-rpadudueckas Otuer mo MUK IIK-3.1
(3.2 pabota «IlocTpoenue pacyeTHo-
KPUBOW CBOOOIHOM rpadudeckoi
MOBEPXHOCTH B pabore (omeHka
MPU3MaTUYECKUX B Oayax: ot 0
KaHaJiax: (q. 1) nos 6aﬂno]3)
ciocobom baxmereBay
6. Pasmen 3 | PacuerHo-rpaduucckas Otuer mo UK IK-3.1
(3.2 pabota «IlocTpoenue pacueTtHo-
KPUBOW CBOOOIHOI rpaduyecKoi
MOBEPXHOCTH B paborte (oreHKa
NPU3MATHIECKUAX B Oamax: ot 0
kaHanax: (4. 2) 10 5 6ansos)
criocoboMm [1aBoBcKoro
7. Pasnen3 | Pacuerno-rpaduueckast Otuer o HNAKIIK-3.1
3.2) pa6ora «IlocTpoenue pacueTHO-
KPUBOW CBOOOIHOM rpaguyecKoit
MOBEPXHOCTH B paborte (oreHka
NPU3MATHIECKUX B Oamax: ot 0
kaHanax: (4. 3) 110 5 6anioB)
crocobom
YapHOMCKOTO»
8. Pasmen 3 | PacuerHo-rpaduueckas Otuert mo NIAKIIK-3.1
(3.3 pabota «/lenenue u pacueTtHo-
cnusiaue notokos: (Y. 1) rpaduueckoit
ompe/eneHne pabore (oreHka
THAPABIHYCCKHX B Oamax: ot 0
MapaMeTPOB MOMEPEYHBIX 10 5 6asoB)
CEYEHUI»
9. Pasznen 3 | PacuerHo-rpaduueckas Otuert mo NAKIIK-3.1
(3.3 pabota «/lenenue u pacueTHo-
crusiHue moTokos: (Y. 2) rpaduueckoi
oIIpesieNieHue paborte (oreHka
MPOITyCKHOM B Oaax: ot 0
CrocoOHOCTH PYKaBOB) 110 5 6ayIoB)
10. | Pasmen3 | PacuerHo-rpaduueckas OTuert mo NAKIIK-3.1
(3.3 pabota «/lenenue u pacueTHo-
crusiaue motokos: (Y. 3) rpaduueckoit

MOCTPOCHHE KPUBBIX
CBOOO/THO TOBEPXHOCTH
B pPyKaBax»

paborte (oreHka
B O6ayutax: ot 0
110 5 6aII0B)




4.3.2. IlepeyeHb TeM (BONIPOCOB), BLIHOCHMBIX HA CAMOCTOSITE/IbHOE H3yYeHHe CTy/IeHTaMHU B
pamkax camocrTositesibHOH padoTsl (CPC)

Ne Tema 3aganue dopmupyemast NIK
n/m KOMIIETEeHI[UA

1 2 3 4 5
1. Pasnen4 (4.1) Koncnekt-pedepar Ha I1K-3 NJIK nK-3.1

Temy: «OCHOBHBIE 33/1a4H 110
PpacuéTy HeYCTAHOBHBIIICTOCS
JBWKCHUA BOABI B pCKax.»

2. Paznen5 (5.1) Koncmekt-pedepar Ha I1K-3 MUK nK-3.1
TeMy: « DMIUPUIECKUE
CXEMBI IBHKECHHUS PETHOTO
MTOTOKA Ha U3rude pycia,
KOHIIEIILINI
IEHTPOOCKHOHN CUIIB) U
«OTPAKEHHS

4.4. MeTonnyeckne yKa3aHusi 10 OPraHU3aIUl CAMOCTOSATEIHLHOMH PadoThI CTY1eHTOB

Lenb caMmocToATENHHON PAOOTHI — U3YUYHUTh ONPEIEICHHbIE TEMbl HEKOTOPBIX Pa3AesioB
JUCHUTUTMHBI CAMOCTOATENBHO. JIJIst JTydIeld mpopaOOTKU M yCBOSHHS MaTepuaa CTYACHTY
HE0O0XO0IMMO HammMucaTh KOHCTIEKThI-pedepaTsl Ha 3a1aHHbIe TeMbIL. [IpoBepka caMOCTOSTENbHOM
paboTHI OCYIIECTBISETCS ITyTEM pa3MeIleHus CTyIEHTOM KOHCIIEKTa-pedepaTa Ha moprae
educa.isu.ru.

BrimonHeHHas paboTa olleHUBaeTCs B 0alliax, COrIACHO pa3paboTaHHOW OAJITBHOU CUCTEME
(KaX bl KOHCTIEKT-pedepaT MoxKeT ObITh orieHeH OT 0 70 5 0ayoB B 3aBUCUMOCTH OT CTEIIEHU
OCBEILIEHUS 3aJaHHON TeMaThKH). [Ipy HeToCTaTOUHOM OCBELIEHUM 3a/1aHHOM TEMBI — CTYJEHTY
BO3BpalllaeTcs 3aJaHue Ha JOPabOTKY C MOCIEAYIOMNM coOeceIoBaHUEM IS BBISIBICHHUS CTETICHU
YCBOEHHUSL.

Pe3yibTaThl CaMOCTOSATENBHBIX PAa00T PUKCHPYIOTCs Ha mopTaie educa.iSu.ru B 3JIeKTpPOHHOM
BUJIE, YTO SIBJISIETCSI OCHOBAHUEM JIJIsl OTCJICKMBAHUS yCIIEBAEMOCTH CTYICHTOB.

J1J1s BBITIOJTHEHUSI BCEX MEPEYUCIIEHHBIX CAMOCTOSITENIbHBIX Pa0OT CTYAEHTY NMPEAOCTaBISETCS
BO3MOXHOCTb UCIIOJIb30BaHUS OJTHOTO U3 TPEX KOMIIBIOTEPHBIX KJIacCOB BO BHEYyUeOHOE BpeMs (Bce
KOMITBIOTEPHI MTOAKIIOYEHBI K ceTH "MHTepHeT" u 00ecnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEpCUTETA), (POHIOB CTAlIMOHAPHON OUOIMOTEKH U
bynaamenTanpHoOM Onbmmoreku UI'Y, yntanbabix 3a710B HCTUTYTOB akageMuu HayK (COTIacHO
3aKJII0YEeHHBIM ¢ HUMU JloroBopamu), poHaoB Oubmuotexku MpkyTckoro ynpaBieHus 1Mo
TUAPOMETEOPOJIOTUN U MOHUTOPUHTY OKPYKAIOUIEH CpeIibl, MHANBUIYAJTbHBIX KOHCYJIbTAIIUN C
npenoAaBatensiMu (akyibTeTa (CoriacHo rpaduKy exXeHeAeTbHbIX KOHCYIbTAINN).

MeTtoauueckue yka3aHusl 10 OpraHu3aluyl CaMOCTOSTEIbHON paboThl, ¢ MOPOOHBIM
OTMCaHUEM KaXKJIOTO 3a/laHusl, peacTaBIeHHoro B Tabnuie 4.3.2, pazmeniensl B OMOC no
COOTBETCTBYIOIIEH qucuuInHe «[ uapaBnyuka ¢ OCHOBaMU FMAPOTEXHUKI.

V. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIIMHBI (MOAYJISA)

a) mepevyeHb JIUTEPATYPhI
OCHOBHAs1 JIMTepaTypa
1) Cyreipuna, Exatepuna HukonaeBna. Peunas runpasnuka [Teker] : yue6. nocooue / E. H.
CytbipuHa ; penr.: C. B. Cononsukuna, C. B. ®poinos ; UpkyTrckuii roc. yH-T. - UpKyTCk :
2)I'yceB, Anexcanap AnapeeBud. ['mapasnuka [Tekcr] : yueOnux s Byzo / A. A. I'yces. - M. :
FOpaiit, 2013. - 285 c. ; 21 cwm. - (bakamaBp. ba3oBsrii kypc). - bubmmorp.: ¢.282. - [Ipeam. ykas.: c.
283-285. - ISBN 978-5-9916-2388-9 : 238.70 p., 219.00 p. (21 3x3.)+
JIOTIOJTHUTEIbHAS JTUTEepaTypa
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1) Kapacen, Hocud ®umnnmopuy. CTOXaCTHYECKHE METOIbI PEUHON THAPABIMKH U
rugpometpui [Tekct] / U. @. Kapaces, B. B. Kosanenko. - CII6. : ['uapomereonsaat, 1992. - 208
C.:ui. ; 22 cM. - bubmmorp.: c. 201-207. - ISBN 5286006272 : 2.60 p. Dx3eMIUISpHI BCero: 6

2) 'mapasauka [Teker] : yue6. mocobue aas crya. Hampasil. moarot. 44.03.04 Tpod.
obpaszoBanue (Tpancropr) / Boct.-Cub. roc. akan. oopazoBanus ; mon pen. A. . TumoreHko ;
peit.: A. 0. Yuxkun, O. JI. [Togmunsies. - Upkyrck : U3a-so BCT'AO, 2014. - 77 c. i un. ; 21 cwm. -
bubnwmorp.: c. 76. - ISBN 978-585827-931-0 : 60.00 p., 60.00 p. Ix3emmisapsI Beero: 12

3)  Moprynos, Koucrantun IlerpoBuu. T['mapasniuka [Tekcr] : y4e6. it By30B [0 HaIp.
noarot. "IIpupogoodycrporicTeo u Bogononb3oBanue" / K. I1. Moprynos. - CII6. ; M. ; KpacHomap
: Jlansw, 2014. - 276 c. ; 21 cm. - (YueOHuku nis By30B. CriennanbHas auteparypa). - ISBN 978-5-
8114-1735-3: 780.12 p. Ix3emmiasipsl Bcero: 10

0) 6a3bl TaHHBIX, HHPOPMAIIMOHHO-CIPABOYHbBIE U MIOMCKOBbIE CHCTEMBbI
http://e.lanbook.com/ - OBC «M13aarenbcTBo JIaHb»

https://isu.bibliotech.ru/ - 3bC 23 «bubnuorex»

http://rucont.ru/ - 3bC «HaunonanesHblii 11rdpoBoii pecypc «PykoHT»
http://ibooks.ru - DBC «Aiibykc.py/ibooks.ru»

http://www.mnr.gov.ru

http://www.complexdoc.ru/

https://water-rf.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHHUIIJIMHBI (MOJYJIA)
6.1. YueOHO-1a00paTOpHOE 000pPYyI0BaHNE:
YueOHast ayAUTOpUS C MyJIbTUMEAUIHHBIM IPOSKTOPOM TSl TPOBEACHUS JIEKIIMOHHBIX
3aHATHH
KoMmbproTepHbie KJIacChl AJIs BHITOTHEHUS TPAKTUYCCKUX U CAMOCTOSATEIbHBIX padoT. Kaxkbrit
KOMIIBIOTEP UMEET IIMPOKOMOJIOCHBIN JOCTYII B ceThb IHTEpHET. BCe KOMMBIOTEPHI NOAKIIOUEHBI K
KOPHOpaTUBHOW KoMITbIOTEpHOU ceT UI'Y 1 HaxoasiTCcA B €MTUHOM JIOMEHE.

6.2. IlporpaMmmHoOe oGecrnieuenne:
[Tporpamma Microsoft Office Excel muist BbimoHeHUS pacu4eTHBIX U pacyeTHO-TahHUSCKUX
IPAKTUYECKHUX PadOT U rpaduuecKoro mpeICcTaBIeHNsi MaTEPUAIIOB U PE3yJIbTATOB.

6.3. TexHn4yeckue u JIEKTPOHHBIE CPECTBA:

YueOHbIil MaTepHa MoJIaeTcs C UCIOJIL30BaHUEM COBPEMEHHBIX CPEICTB BU3YaIH3aLHHU C
PUMEHEHHUEM MYJIbTUMEAUMNHOTO 000pPY10BaHUSI.

HepCOHaJII)HBIC KOMITBIOTCPHI AJI BBIITOJIHCHUSA MPAKTUICCKUX U CaMOCTOATCIIbHBIX pa60T.

VIlI. OBPA3OBATEJ/IBHBIE TEXHOJIOTUHA
[IpenogaBaHye AMCIUTIINHBI BEIETCS C MPUMEHEHUEM CIIETYIOIINX BUIOB 00pa30BaTEIbHBIX
TEXHOJIOTUM:
HNudopmanuoHHble TEXHOJIOTHHU: UCIIOIE30BAHNE YJICKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB IIPH
MOATOTOBKE K 3aHSATHUAM, 3aHATHUS CONPOBOXKAAIOTCA MYyJIbTUMEIUNHBIMU IPE3EHTALUIMH,
MPOCMOTPOM POJIMKOB IO MMPOXOAUMBIM TEMaM.
IIpoexTHAasi TEXHOJIOTHSI: OPTaHU3ALINS CAMOCTOSTEILHON pabOThI CTYICHTOB, KOTJa O0y4YeHHE
MIPOUCXONT B IIPOLIECCE ACSITEIIBHOCTH, HAMPABJICHHON Ha pa3penieHue mpo0aeMbl, BOSHHUKIIICH B
X0J1€ U3YUYEHHUS TEMbI
IIpoGieMHOe 00yyeHHe: CTUMYJIMPOBAHUE CTYICHTOB K CAMOCTOSTEIILHOMY MPUOOPETCHUIO
3HAHWA, HEOOXOAUMBIX /ISl pEHICHUS KOHKPETHOH MPOOIEMBI, €r0 JIEMEHTHI HCTIONIB3YIOTCS B XO/€
3aHSTHH.
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KoHnTekcTHOE 00yueHre: MOTUBALIMS CTYAEHTOB K YCBOSHUIO 3HAHUM ITyTEM BBISBIICHUS CBSI3€H
MeX/1y KOHKPETHBIM 3HAaHUEM U €ro IPUMEHEHUEM;
OOyueHue HA OCHOBe ONBITA: AKTUBU3ALIMS TTO3HABATENLHOM AESITENbHOCTU CTYAEHTA POBOIUTCS
3a CYET acCOoMalMU U COOCTBEHHOTO OIBITA.
O0yyeHHe KPUTHYECKOMY MBIIIJICHUIO: IOCTPOCHUE 3aHATHS 10 ONIPENEIEHHOMY aITOPUTMY —
MOCJIEI0BATENIBHO, B COOTBETCTBUU C TpeMs (azaMH: BBI30B, OCMbICIIeHHE U pediekcusd. Llens
JTaHHOU 00pa30BaTeNbHOM TEXHOJIOTUN — Pa3BUTHE MBICIIUTEIbHBIX HABBIKOB 00yYaOIIUXCS,
HEOOXOIMMBIX HE TOJIBKO IPU U3yUYCHUH YUEOHBIX MPEAMETOB, HO U B OOBIYHOM KHU3HH, U B
npodeccuoHaNbHOM NeATeNbHOCTH (YMEHHE IPUHUMATh B3BELICHHbIE pelIeHHs], paboTaTh ¢

uHpopmanueit u ap.).

HaumeHoBaHMe TeM 3aHATHI ¢ HCI0Jb30BaHHEM aAKTHBHBIX (l)OpM Oﬁy‘leﬂl/lﬂ:

Ne Tema 3ausaTus Bup 3anarus ®dopma / Metonpl | Koi-Bo yacos
HHTEPAKTHBHOTO 00YUCHHUS
1 Paznen 1 (1.1) Jlexius, HuhopmaroHHbie 3
MpaKTHIECKast texnonoruu; Kourekcraoe
pabota o0yueHne
2. Paznen 2 (2.1) Jlexuns, WHbopMaImoHHEIE TEXHOIOTHH; 3
MpaKkTHIecKast KonrekcTHOe 00yueHne
pabota
3. Pazmen 3 (3.1) Jlexuwus, WHbopMaImoHHbIE TEXHOIOTHH; 2
MpaKkTHYecKast KonTekcTHOE 00yUeHue
pabota
4, Paznen 3 (3.2) Jlexnns, WHdopMaIMOHHBIE TEXHOJIOTHH; 4
MPAaKTHYECKast KonrekcTHoe 00yueHne
pabota
5. Pazmen 3 (3.3) Jlexmusl, WHbopMaImoHHBIC TEXHOIOTHH; 4
MPaKTHYECKast KonrekcTHoe 00yueHne
pabora
6. Paznen 4 (4.1) Jlexnus, HubopMaroHHbIe TEXHOJIOTHY; 59
CamocTosiTenbHas KonrtekctHoe o0yucHme
pabota
7. Paznen 5 (5.1) Jlexmms, HudopManroHHbIE TEXHOJIOTHY, 58
CamocrosiTenpHast KonrekctHoe 00yueHne
pabora
VIII. OHEHOYHBIE MATEPUAJIBI JIUISA TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOUYHOMN ATTECTAIIUA
Oyenounvie mamepuansl 0Jisi BXOOHO20 KOHMPOIs — HE TIPETyCMOTPEHBI
OI/;QHO‘{Hble mamepuailibl mexKyueco KOHmpOo.Jisi
Tema unu paznen Iloka3zarens Kpurepuii oneHnBaHus dopmupyeMsble
JUACIIMIUTHHBI KOMIIETEHIMH 1
HHIUKaTOPBI
Pazmen 1 (1.1) 3HaeT PeXKUMBI IBHXKCHHUS Brageer marepuanom MK-3
JKHJIKOCTH B KaHAIax U peKax, JIAHHOTO pasJena. NAKIK-3.1
KHHEMATHYECKYIO CTPYKTYPY BBIMONHIT U 3aITUTHIT
TYpOyJEHTHOTO PyCIIOBOTO MIOTOKA | PACYETHO-TPadHIECKYIO
U €r0 XapaKTePUCTHUKH. paboty Ha Temy: «Pacuer
VMeeT MPUMEHSTh Ha MPaKTHKE MapaMeTPOB IIOCKOTO MOTOKA
(bOopMyIIBI, OMUCHIBAIOLIHE TYpOYJICHTHOTO PEKHMa»c
pacrpeneneHue cKopocTe o OLICHKOH B Oaiiax He MeHee 3
rIyOWHE IMOTOKA, OIICHUBATh 6armIoB (13 5 BO3MOXKHBIX).
MmapaMeTpsbl IIIOCKOTO TOTOKa
TypOYJIEHTHOTO peXrMa
Pasnen2 (2.1) 3HaeT OCHOBHOE YPaBHEHHUE Biageer marepuanom MK-3
pasHOMepHOTO, hopmyiy [lesw, JIAHHOTO pasjena. MK IIK-3.1
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Tema mim paznen Ilokazarens Kputepuii onieHnBanus dopmupyeMsble
JUCLIUIUTHHBI KOMIIETCHIIMH 1
HHIUKATOPBI
CHOCOOBI OTIpeIeICHUs BBIMOTHIIT U 32U THIT
koapdunmenta [le3n n pacueTHO-TpaQUICCKyIO
THJIPaBIMYECKOH IEPOXOBATOCTH. | PabOTy Ha TeMy:
YMeeT onpeessiTh HOpMaJIbHYO «OnpeneneHue IpoIyCcKHON
rIyOuHYy B pyciiax Jito0oi (hopmbl CIOCOOHOCTH KaHaa mpu
MONIEPEYHOT0 CEUSHN S, YCTaHOBHUBILEMCSI
BBIMOJHSATE THPABINYECKHUIA PaBHOMEPHOM pPEXUME
pacyeT KaHaJOB IMPU PABHOMEPHOM | JBHXKCHHSD» C OIICHKOH B
YCTaHOBHBILIEMCS IBHIKCHUH, Oaytax He MeHee 3 0aIoB
BJIAJICET MPEACTaBICHUIMH 00 (M3 5 BO3MOXKHBIX).
OCHOBHBIX THIIAX 3a/1a4 TPH BbimonHm 1 3anmTii
pacuére KaHaIOB. pacuetHo-TpaduuecKyro
paboty Ha TeMy:
«Omnpenenenrne HOpMaIbHOM
TIIyOMHBI IOTOKa» C OLIEHKOM
B Oayutax He MeHee 3 0ayuIoB
(U3 5 BOBMOXKHBIX).
Paznen 3 (3.1) 3HaeT yCIIOBHS CYIIECTBOBAHMUS Braneer maTepuanom MK-3
HEpPaBHOMEPHOTO JBUKEHUS, nmanHoro pasaena. Bemmonann | MK MTK-3.1
METOAbI HUHTETPUPOBAHUSA 1 3alllATUII paCY€THO-
i depeHIaIbHOr0 ypaBHEHHS rpadudeckyro padoTy Ha
HEPaBHOMEPHOTO JIBHKECHHS. temy: «Orpenenenue
Brnaneer npencraBneHusMu o6 KPUTHUYECKOH IIyOHHBI
Y/IENbHON SHEPTUH CeUeHNS, MOTOKa» C OIIEHKOH B Oasiax
napaMeTpe KHHETUIHOCTH, YHCIIe He MeHee 3 6amoB (u3 5
Dpyna BO3MOXHBIX).
YMeeT npou3BOUTH OLIEHKY
KPUTHYECKO#! ITyOUHBI B pycliax
1000 POPMBI TOTIEPEUHOTO
CCUYCHUSI.
Paznen 3 (3.2) 3HaeT OCHOBHOE Brnaneer marepuanoMm K-3
TuddepeHIatbHOe ypaBHEHHE JTAHHOTO pa3zena. HUAKIIK-3.1

HEPaBHOMEPHOTO JBUKECHHUSI B
KaHaJaxX U METObI €ro
HHTETPHPOBAHHUS

YMeeT BBITOTHATh aHAu3 (HopM
cBOOOTHO TIOBEPXHOCTH MPH
HEPaBHOMEPHOM JIBUKEHUH BOJIbI B
MPU3MATHYECKHUX PYCIIax.
Bnaneer npeacraBieHusiMu 0
pacyere CBOOOHOM MTOBEPXHOCTH
IIOTOKA B KaHAJIE METOJIaMH
baxmerena, [IaBnoBcKoro u
YapHOMCKOro

Bbl110J1HMI ¥ 310U THIL
pacueTHo-TpaduyuecKyto
paboty Ha TeMy:
«IlocTpoenue kpuBon
CBOOO/IHOM TIOBEPXHOCTH B
MIPU3MATHYECKUX KaHaJax:
(4. 1) cnocobom BaxmeteBa»
C OLICHKOH1 B OaJutax He MeHee
3 6ayutoB (M3 5 BO3MOKHBIX).
BemmonHn 1 3anmTHI
pacdeTHO-TpadUIECKyI0
paboty Ha Temy:
«ITocTpoeHue kpuBou
CBOOOIHOM TIOBEPXHOCTH B
MPU3MATHYECKUX KaHaJaX:
(4. 2) cnocobom
ITaBIOBCKOT0Y», C OIICHKOH B
Oamrax He MeHee 3 OamoB
(W13 5 BOBMOXKHBIX).
BeimonHnT 1 3anmTHn
pacdeTHO-TpapUIECKyI0
paboTy Ha Temy:
«ITocTpoeHue KpuBou
CBOOOIHOM MOBEPXHOCTH B
MPU3MATHYECKUX KaHaax:
(Y. 3) cnocobom
YapHOMCKOT0», C OILICHKOM B
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OMITUPUYECKHE CXEMBbI JIBHYKCHUS
PEeYHOro N0TOKa Ha M3rude pycia,
KOHLICTIINH «IIEHTPOOEKHON
CHIIBD) U KOTPKEHHSD).

Bnaneer npencrasinenusiMu o
MOTIEPEYHOM YKJIOHE BOIHOIM
TIOBEPXHOCTH, BTOPUYHBIE TCUECHHS
U TIOTIepeYHast UPKYJISIIuS,
3aBUCHMOCTH MHTEHCHBHOCTH
MIOTIEPEYHON IUPKYJISIHN OT
THIPABINIECKUX TTapaMeTPoOB
MMOTOKAa X MOP(POMETPHUIECKUX
XapaKTepHCTHK pyca.

Hanwucan u 3ammrun
KOHCIEKT-pedepar Ha TeMy:
DMIUPUYECKUE CXEMBI
JIBMDKEHHSI PEYHOT0 MOTOKA Ha
u3rube pycia, KOHIEMIHN
IEHTPOOCKHOM CHIIB U
«OTPAKEHUSI»»C OLICHKOH B
Oamax He MeHee 3 OayUIOB
(13 5 BO3MOXKHBIX).

Tema mim paznen Ilokazarens Kputepuii onieHnBanus dopmupyeMsble
JHCLUIIINHBI KOMIICTEHIIHH 1
HH/IMKATOPBI
Oastax He MeHee 3 6ayLIoB
(13 5 BOBMOXKHBIX).
Pa3znen 3 (3.3) 3HaeT OCHOBHOE Biageer marepuanom MK-3
mddepenumansHoe ypaBHEHUE JIAaHHOT'O pa3zena. UK IK-3.1
JIBHDKEHHS B €CTECTBEHHBIX pyciax | BBIMOTHMI U 3alUTHIT
U CIIOCOOBI €r0 HHTETPUPOBAHHUS. pacyeTHO-TpadUUECKYIO
YMeeT BBIIOJHATH pacyér paborty Ha Temy: «/leneHue u
CBOOO/IHOM TTOBEPXHOCTH U cnuaHue notokos: (Y. 1)
pacmpeseneHus CToKa pu oIpesieNieHne
PYCIIOBOI MHOTOPYKaBHOCTH. THAPABINYECKUX MapaMeTPOB
Braneer npencraBieHUsIME O MOMEPEYHbIX CEUCHHUID» ¢
npuéMax pacuéra 1 OCTPOCHUS OIICHKOI1 B 0aJmax He MeHee 3
KPHBBIX CBOOOIHOM IIOBEPXHOCTH B | 0aIIOB (U3 5 BO3MOMKHBIX).
pekax BeImosnHuI 1 3amuTi
pacdeTHO-TpadUIECKYI0
paboty Ha Temy: «/lenenue n
ciustHue moTokoB: (Y. 2)
ONpEJEIICHNE IIPOILYCKHOU
CHOCOOHOCTH PYKaBOBY C
OLICHKOH B Oaiiax He MeHee 3
6asutoB (U3 5 BO3MOXKHBIX).
Brimonuun u 3ammTun
pacyeTHO-rpad)UUECKyI0
paboty Ha Temy: «JlencHue u
cnusiaue motokos: (Y. 3)
MIOCTPOEHHUE KPUBBIX
CBOOOIHOM TIOBEPXHOCTH B
pyKaBax» ¢ OLEHKOH B Oayuiax
He MeHee 3 O6amioB (U3 5
BO3MOJXKHBIX).
Paznen4 (4.1) 3HaeT BUJIbI HEYCTAHOBHBIIIETOCS Bunanmeer marepuagom IK-3
JIBIDKEHHUS U KJIAaCCU(HKAIIUS BOJIH, JIaHHOTO pazfena. HUJIK ITK-3.1
OCHOBHBIE 33J1a4M MO PacyETy Hanwucan u 3amumrun
HEYCTaHOBHUBILETOCS JIBH)KCHHUS KOHCIIEKT-pedepaT Ha Temy:
BOJIBI B PEKaX. «OCHOBHBIE3a/1a4H 110 PacuETy
Braneer npezncraBieHUsIME O HEYCTAHOBHBILIETOCS IBHKCHHUS
I hepeHIHaIbHBIX YPaBHEHHAX BOJIBI B pEKax» C OLIEHKOH B
HEPa3pbIBHOCTHU M IBIDKCHHS U Oaytax He MeHee 3 0aIoB
METOaX WX UHTETPUPOBAHUS (13 5 BOSMOXKHBIX).
Pasnen5 (5.1) 3HaeT XapaKTEePUCTUKH JTBHXKECHUS Brnaneer marepuanom MK-3
MOTOKAa Ha u3rube pycia, JIAaHHOTO paszfena. HUAKIIK-3.1

KpuTepuu olleHKH MPaKTHYeCKHX (pacuyeTHO-rpaduuecKux) 3aJaHuii (TEKYIUHid KOHTPOJIb,
(popMupoBaHHE KOMIIETEHLM):
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5 0aJIV10B: BBINOJIHEHBI BCE 33/1aHUS TPAKTUYECKUX paboT, CTYAEHT YETKO 1 0€3 OINOO0K OTBETHII
Ha BCE KOHTPOJIbHBIE BOIIPOCHI;

4 6a.1J10B: BBITIOJTHEHBI BCE 3a/1aHUs IPAKTUYECKUX PabOT, CTYIEHT OTBETUII HA BCE KOHTPOJIbHbBIE
BOIIPOCHI C 3aMEYAHUSIMY;

3 0aJIJ10B: BBITIOJIHEHBI BCE 33/1aHUS TPAKTUYECKHUX pabOT C 3aMeUaHUsIMH, CTYIEHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMU;

1 6anua: cTyieHT BBINOJHWI HENIPABUIBHO 3aJaHUs IPAKTHUECKUX pabOT, CTYA€HT OTBETHII HA
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WIJIM HE OTBETUJI HA KOHKPETHBIE BOIIPOCHI.

0 0aJ1710B: CTY/ICHT HE BBIIIOJIHUII 3aJaHUs IPAKTUYECKUX PadOT.

Kputepun oneHUBaHUS HHIMBUIYAJLHOT0 0TYETA O BLINMOJHEHHH CAMOCTOSITEILHOI PadoThI
(koHCcnekTa-pedeparTa) (TEKYIIMA KOHTPOJIb, POPMUPOBAHNE KOMIIETCHIIHIT):

5 6ans10B: paboTa BITIOJIHEHA B CPOK, OPOpMIICHUE, CTPYKTYpa B CTHIIb pabOThI 00pa3IloBhIE;
paboTa BBIMOTHEHA CAMOCTOSTENILHO, PUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKITIOYCHUS U
BBIBO/IbI; IPaBUJIbHBIE OTBETHI HA BCE BOMPOCHI MPH 3alIUTE paOOTHI; TEMa PACKPhITa MOJHOCTHIO;
CIIUCOK HCIIOJIb30BAHHBIX HCTOYHUKOB COJICPIKUT HE MEHEE MATH UCTOYHHKOB;

4 6anna: conepikanre paboThl COOTBETCTBYET TEMATHKE KOHCIIEKTa-pedepara; paboTa BHIMOTHEHA
C HE3HAYHUTEIHHBIMU 3aMEUaHHSIMH; pa00Ta BHIMIOIHEHA B CPOK, B OOPMIICHHH, CTPYKTYpE U
CTHJIE IPOEKTa HET rpyObIX OIIMOO0K; paboTa BBIOJIHEHA CAMOCTOSITEIbHO, TPUCYTCTBYIOT
coOCTBEeHHBIE 0000IIIEHNS, 3aKITIOYCHIS H BRIBOJIBI; TIPABUIILHBIC OTBETHI HA BCE BOIIPOCHI C
MOMOIIBIO TPEToiaBaTessl NPy 3aliuTe padboThl

3 6as1a: comeprkanue padOTHI B 1IEJIOM COOTBETCTBYET 3asBIICHHOW TEME; HAlMCAHHBIM KOHCIICKT-
pedepat nmeeT 3HaAUUTEITBHBIC 3aMEUaHUs;, CJIaH C HapylIeHueM rpaduka, B 0hOpMIICHHUH,
CTPYKTYpE ¥ CTHIIE paOOThI €CTh HEJOCTATKH; paboTa BHITIOJIHEHA CAMOCTOSITENILHO, IPUCYTCTBYIOT
coOCTBEeHHBIE 000OIIIEHNST; OTBETHI HE Ha BCE BOMPOCHI MPH 3aIIUTE OTYETA;

2 6ajuia: copepxkanue paboThl 3HAYUTETLHO OTKIIOHSETCS OT 3asBICHHOW TEMBI; OTCYTCTBYIOT
WJIM ClIeJIaHbl HETPABUIIbHBIC BHIBOIBI U 0000IIEHUS; 0()OpMIICHHE PAOOTH HE COOTBETCTBYET
TpeOOBaHUSIM; HET OTBETOB Ha BOMPOCHI IIPH 3AIIUTE OTYETA.

0 6as1;10B: paboTa HE BHITMOJIHEHA WM HE SIBJISICTCS OPUTHHAIBHOM, HE COOTBETCTBYET 3as1BJICHHOM
TeMe; BHIMIOJTHEHA HE CAMOCTOSITENILHO

Temwt pacuemno-zpagpuueckux pabom

«PacueT mapameTpoB IJIOCKOT0 HOTOKA TYPOYJIEHTHOTO PEXUMa

«Onpez[eneHI/Ie HpOHYCKHOﬁ CIIOCOOHOCTH KaHaa Opyu YCTaHOBUBIICMCS PABHOMCEPHOM PEIKUME NBUKCHUS)

«Onpez[eneHI/Ie HOpMaﬂbHOﬁ FHy6I/IHLI IIOTOKa»

«OmnpeneneHre KpUTHYECKON TITyOHHBI TOTOKa»

«IlocTpoeHue KpruBoit CBOOOTHOM MOBEPXHOCTH B IpH3MaTHueckuX Kananax: (4. 1) cnoco6om baxmereray

«IlocTpoeHue KpruBoit CBOOOIHO MOBEPXHOCTH B NpH3MaTHieckux KaHanax: (4. 2) cnocobom [1aBnoBckoro»

«IlocTpoeHue KpuBoit CBOOOIHOI TOBEPXHOCTH B Mpu3MaTHyeckux kaHanax: (4. 3) cmocodom YapHOMCKOro»

«enenue u cmusHue notokos: (U. 1) onpeneneHue ruaApaBIMIecKUX MapaMeTPOB MOMEPEUHbIX CCUCHUID

«enenue u cmusHre notokos: (U. 2) onpeneneHue NpomyCcKHOW CIOCOOHOCTH PYKABOBY

«enenue u cnusare moTokos: (U. 3) mocTpoeHre KPUBBIX CBOOOTHON MOBEPXHOCTH B PyKaBax»

Temwt Koncnekmos-peghepamos

«OCHOBHBIE 33]]a4H [0 PACUETy HEYCTAHOBUBIIETOCS IBIDKEHIIS BOJIBI B PEKAX.»

«OMIHPUYECKHE CXEMBI IBHKEHHSI PEYHOT0 MOTOKA Ha M3rnbe pyciia, KOHIEHIUH «IEHTPOOESKHO CHITBD» U
«OTPAKCHUSINY

8.1.1 Ouenounvie mamepuanvl 011 npomesHCymouHou ammecmayuu 6 gpopme - IK3ameH

IIpumepHuiii nepeuenb BONPOCOE K IK3AMEHY
[ToHsATHA paBHOMEPHOI'O M HEPABHOMEPHOI'0, YCTAHOBUBILIETOCS ¥ HEYCTAaHOBUBILIETOCH,
JAMHUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB IBHYKEHUSI.
TypOyneHtHas mynscanus CKopocTd. Maciradsl TypOyneHTHocTH. OnpeneneHue
«BHEIIHETO» MacIITaba TypOyJIeHTHOCTH.
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ITapameTpsl 10CcKOr0 MOTOKA TYpOYIEHTHOr O peskrMa. DopMyJibl, OMUCHIBAIOLIE
pacnpezielieHue CKOpOCTeH Mo riryOMHe MoToKa.

[ToHsTHS KUBOTO CEUEHUS, CMOUEHHOTO MTEPUMETpPa, THIPaBINYECKOro paanyca. Dopmysibl
JUISL UX OTIPEJICJICHUS B pycile Tpareen1aIbHON (HOPMBI.

[ToHsATHS TPU3MATHUECKOTO U HENPU3MATUYECKOTO PYCEI; PyCcell MPaBUIbHON U
HENpaBUWIbHON (YOPMBI.

BbiBos1 ypaBHEHUSI paBHOMEPHOT'O IBUKEHHUS.

®opmymna [lle3u. [TonsaTre MOTYIIsI CKOPOCTH U MOZYJISL PacXoa.

dopmynsl it onpenenenus kodgduimenta le3n.

KoadduuueHT mepoxoBaTOCTH: TAOIHUIIBI IUTSI ONIpeeNIeHHs 3HaUeHIH Koddhuimenrta
IEPOXOBATOCTH, (DaKTOPHI, BIMUAIONINE HA 3HAUCHUS KOA(PUIHESHTA IEPOXOBATOCTH

[IpumeneHue ypaBHEHHS] paBHOMEPHOTO ABM)KEHUS U1 pacyeTa €CTECTBEHHbIX PyCell.

[IpuMeHeHue ypaBHEHUS] pABHOMEPHOTO IBUKEHHUS JUIs pacdyeTa KaHaIoB ¢ IEPEMEHHOU 110
NepPUMETPY HIEPOXOBATOCTHIO (B TOM YHUCIIE MIPU MOAJIEAHBIX YCIOBUSAX).

[TonsTHsI HOpMaNbHON MTYOMHBI U KPUTHUYECKOH INTyOMHBI TOTOKA, paCYe€T HOPMAaJIbHOM
rIIyOWHBI M KPUTHUECKOW TITyOMHBI TIOTOKA B KaHAJIEe TIPOU3BOJIBHOTO CEUSHHS

[ToHATHS KpUTHUECKON CKOPOCTH M KPUTHUECKOTO YKJIOHA IOTOKA, PACYET KPUTHUECKON
CKOpPOCTH M KpUTHUYECKOT'O YKJIOHA [TOTOKA B KaHaje IPOU3BOJILHOTO CEUEHUS

[TonsaTus ynenbHOI 3HEPTrUu CTBOpa, OypHOTO U CIIOKOMHOTO ABMKEHHS. Y paBHEHHE
KPUTHUYECKOT0 COCTOSIHUSA MoToKa. [lapamerp kuneTnunoctu. Yucno @pyna.

HuddepenunanbHoe ypaBHEHHE HEPAaBHOMEPHOI'O IBM)KEHUS B IPU3MATHUECKUX PyCIax.

®opmbl CBOOOTHON MOBEPXHOCTH MPH MOJIOKUTEIHLHOM YKIOHE AHA (PACCMOTPETh CIIy4yau
npu i<ix, 1=ix, I>l).

®opmbl cCBOOOIHOM MOBEPXHOCTH IIPU HYJIEBOM U OTPULIATEILHOM YKIJIOHE JTHA.

WHTerpupoBanne ypaBHEHNs HEPAaBHOMEPHOTO ABM)KEHUS B IPU3MATHYECKUX PYCIIax IO
cnocoOy baxmeresa. [IoHATHS THAPABINYECKOTO TOKA3ATEINS PyCIia, OTHOCUTENLHON TITyOHHBI 1
OTHOCHUTEJILHOIO MOAyJs pacxona. dynkuus baxmeresa.

WHuTerpupoBanne ypaBHEHUSI HEPABHOMEPHOI'O JBM)KEHUSI B IPU3MATUYECKUX pyciiax Mo
cnoco0y IlaBnosckoro. @yukuust [TaBnoBckoro.

[TocTpoenne cB0OOIHOI MOBEPXHOCTH IO METOTy YapHOMCKOTO.

HuddepennnanbHoe ypaBHEHHE HEPABHOMEPHOTO JIBUKEHUS B €CTECTBEHHBIX PyCiax.
Mopnynb cONpOTHUBIEHUS.

[TocTpoenne cBOOOIHOM MOBEPXHOCTH TpU OU(YPKAIIUU U TIOCTIEAYIONIEM CIUSHUH PYCIIa.

Oco0eHHOCTH IBUYKEHUS ITOTOKA Ha M3ruode pycia. BeiBoa popMyIibl ONEpeyHoro ykioHa
MOBEPXHOCTHU Ha 3aKPYIJIEHUHU pycCIa.

HeycranoBuBuieecs nsmxenue. Kiaccugukaiyst BOJH IpU HEYCTaHOBUBILEMCSI ABUKEHUU.

JuddepennnanbHble ypaBHEHUS HEYCTaHOBUBILETOCS TUIABHO U3MEHSIOLIETOCS IBUKEHHUS
AKHJIKOCTH.

JleMOHCTpAallMOHHBII BapuaHT TecTa Nel
1 Cuna mpeHus T, BO3HUKaowWas Ha epanuye nomokKa co CmeHKamu pycia, onpedeﬂﬂemc;z Kak

OT =yol
0T = pol
UT=10

OT=1yl

2 Jlsuoicenue, npu KOMoOpom cuOpasiuiecKue d1eMeHmsl NOMOKA He USMEHAIOMCS NO ONUHe
mypoOyneHmHoe
JIAMUHAPHOE
CHOKOUIHOe
pasHomepHoe
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3 Kaxk nasvieaemcs 2nyouna nomoxa, npu Komopou 3a0antuvli pacxod Q npoxooum 6 0aHHOM ceueHuU ¢
MUHUMATLHBIM 3aNACOM YOeTbHOU dHepeuu?

HOpMAanbHas

KpUmu4eckast

bvimosas

colcamas

4 [lo kaxoti ¢hopmyne onpedensiemcs napamemp Kunemuunocmu I1.?

aQ?B
DHK _ Q_3
[))
2
DHK= aQB
g’
. =

5 Kakoe 0bo3nauenue npuHamo 08 MoOYis pacxooa?

JW
OF
0K
1Q

6 Vraoswcume pasmeprocmo kosgppuyuenma Llezu C
05
M
A
2
)
¢

7 Kacamenvnoe Hanpsostcerue 6 aHcuoKocmu npu pagHOMeEpPHOM peaHcume onpe()eﬂﬂemm KakK

Ot =y gRi

O

ooRi
Ot =pRi

8 Yemy pasen mooynv pacxoda npu pagHoMepHOM 0BUNCEHUU HOMOKA, eCliu pacxo0 800bi cocmasisiem 0,25
m¥/c, yrnon 0,1 %o

2,5 m%c

5,0.8c

25 »%lc

50 »¥lc

9 Omnowenue niowaou Huo2o ceveHus K CMO4eHHOMY nepumempy pasHaemcsi
cpeoHeli CKOpoCmu NOMOKA
2UOPABIUUECKOMY PAOUYCY
KO3 puyuenmy 2uopasiuyecko2o0 ConpomueIeHUs.
MeCmHOMY nadeHuio Hanopa

10 Omnowenue pacxoda sHcuOKoCmu K NIOWAOU HCUBO20 CEYEHUSL PAGHACICSL
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cpeoHeti cKopocmu nOmoKa

2UOPABIUUECKOMY PAOUYCy

KO3 Puyuenmy 2uopasiuiecko20 ConpomusieHus
MeCmHOMY RAOeHUI0 Hanopa

11 Kax naszvieaemcs anybuna nomoka, npu Komopou 3a0anisiil pacxod Q npoxooum 6 0anHOM ceyeHul ¢
MUHUMATLHBIM 3ANACOM YOEIbHOU dHepeuu?

HOpManvbHas

Kpumu4eckas

bvimosas

colcamasi

12 Jeuowcenue, npu Komopom s8isemcs
HeyCMAaHOBUBLUUMCSL
YCMOUYUBLIM
JlamMuHapHoe
mypOyieHMHbIM

13 Kakast uz npusedenuvix nusice popmyn 0ns onpeoenenus koagguyuenma Illezu umeem aemopcmeo
Tonuaposa?

I C=ao 1ﬁR16/

0C - 418450

Ve
iC=al

OI’T+( a —@n) lgh

14 Ipu nepagnomeprom yCmaHOBUBUIEMCS OBUINCEHUU YKIIOH OHA U YKIIOH NOBEPXHOCTNU NOMOKA C8A3AHbl
CcOOmHouleHuem

Ul =i+dnh/ds
O 1 =i-dn/ds
U1 =dn/ds-i
O 1=-i- dn/ds

15 Vkaowcume pasmeprnocmo kooguyuenma kacamenvho2o Hanpsaxcenus mperusit

!% ,
()
,

16 nauenue napamempa kunemuunocmu Il menvue edunuysl o3navaem
] 6yproe cocmosanue nomoka
[] cnoxoiinoe cocmosnue nomoxa

L] pasnomeproe dsusicenue nomoxka
] uepasnomepnoe dsudicenue nomoka

17 Io kaxou popmyne onpeodensiemest uucio Ppyoa?
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DFr=ﬁ

gh
OFr-%
h
av?
OFr- 2o
0Fr= 22

18 Kak naszwisaemcs 2nybouna nomoxa, npu Komopot 3a0auHuiii pacxoo Q npoxooum 6 OaHHOM ceyeHuUU ¢
MUHUMATBHBIM 3aNACOM YOeNbHOU SHepeuu?

[] Hopmanvhas

L] xpumuueckas

[] 6wimosan

[l cocamas

v
19 JJsuoicenue, npu Kxomopom —= + O A6AAEMCS
at

(] neycmanosuswumcs
L] yemotiuugvim

] ramunapnoe

L] mypbyrenmuvim

18 Ilpu pasnomeprom 0sudicenuut ykion c60600HOU NOBEPXHOCTNU
[ ] wmenvuwe yknona Ona nomoxa

L] 6oavwe ykiona ona nomoka

L[] pasen yknony ona nomoka

L] wumeem obpamuwlil yKIOH

19 1o xaxoii uz npugedenHuvIx HUdICE HOPMYIL MONCHO ONPEOEUMb PACXO0 NPU PABHOMEPHOM
VCMAHOBUBUUEMCSL OBUNCEHUUNIOMOKA?

IQ=aC JRi

0 Q=uC VKi

IQ=0K A

20 Kak nasvisaemcst 2nybuna nomoxa, Komopas CoOOmeemcmeyent pasHOMEePHOMY OBUNCEHUIO?
[] Hopmanvhas

L] xkpumuueckas

[] 6wimosan

[] cocamas

Kpurepun oneHnBaHHs YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI (IIPOMEKYTOYHBIH
KOHTPOJIb, JOpMHPOBAHHE KOMIICTCHIMI):

DK3aMeH NpoBOIUTCA B (hOpMe TECTOBOTO 3aJJaHHsl CPEeCTBAMU 00pa30BaTEIbHOIO OpTaja
educa.isu.ru, cocrout u3 20 BOIIPOCOB 1 OLICHUBAETCS M0 2 Oaslia 3a KKl MPaBUIbHBINA OTBET
Ha Borpoc (MakcuMaibHO 40 6aIoB 3a TECT).

OO111ast OLIEHKA BBICTABJISETCS KAK CyMMa TEKYIIEr0o KOHTPOJIS M IPOMEXKYTOYHOI'O KOHTPOJISL:

OueHo4HOE CpeacTBO KoaunuecTBo 0a1,10B
3a cemecTp

Texylmii KOHTPOJIb:

CamocTosTenbHas paboTa:

Koncrekr-pehepar Ha TeMy: «OCHOBHBIE 33/1a4H 10 PacYETy HEYCTaHOBHBILIETOCS IBFDKCHIIS BOJIBI B 0-5
peKax.»
Koncrnekt-pedepar Ha TeMy: « IMIUPHYECKUE CXEMBI ABHKEHHSI PEYHOT0 TIOTOKA Ha M3THOe 0-5

pycia, KOHICOINN ((IICHTpO6e)KHOI>'I CHUJIBD) U KOTPAKCHUAN»

[IpakTHueckue padoTHI:
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Otyer mO pacueTHO-Tpadmdyeckoi  pabore «Pacuer mapamMeTpoB IUIOCKOTO — MOTOKA 0-5
TypOyJICHTHOTO pEeXHMay

Ortyer o pacueTHO-Tpaduueckoit padore «OnpeeneHre IPOIyCKHON CIIOCOOHOCTH KaHaja 0-5
MIPH YCTaHOBHBIIEMCS PABHOMEPHOM PEKHIME JTBIKCHISD)

Otuyer no pacueTHO-rpaduueckoit padore «OnpeseneHre HOPMATLHOW TIIyOHHBI TOTOKa» 0-5
OTyer 1o pacueTHoO-Trpaduueckoil padore «OnpenenaeHre KpUTHUECKON TITyONHBI TOTOKa» 0-5
OTt4er o pacueTHO-rpaduueckoil padore «IlocTpoeHne KprBOi CBOOOAHON MOBEPXHOCTH B 0-5
npm3Marndecknx kananax: (4. 1) cmoco6om baxmeresa»

OTuer 110 pacuyetHo-rpaduyeckoit padore «IlocTpoeHrne KpuBOi cBOOOIHOM MOBEPXHOCTH B 0-5
npusMmarnueckux Kananax: (4. 2) croco6om IaBaoBckoroy

OTtueT mo pacueTHO-rpaduueckoit padore «IlocTpoeHre KPUBOH CBOOOIHOM MOBEPXHOCTH B 0-5
npusmarnueckux KaHaiax: (4. 3) cmoco6om YapHOMCKOTro»

Oruer o pacyeTHo-rpadudeckoii paborte «enerne u cnusiaue norokos: (U. 1) onpenenenue 0-5
THIPABINIECKUX MTAPaMETPOB MONIEPEUHBIX CCUCHMID)

Otuer 1o pacueTHO-rpaduyeckoii pabore «Jlenenune u cnusaue motokos: (U. 2) onpenenenue 0-5
MIPOIYCKHOW CIIOCOOHOCTH PYKABOBY

Otyert o pacyeTHo-rpaduyeckoi padote «lenenue u cnusiane motokos: (U. 3) moctpoeHue 0-5

KPHBBIX CBOOO/IHON MOBEPXHOCTH B PyKaBax»

IIpoMe:KyTOYHBII KOHTPOJIb:

DK3aMEHAIHOHHBIA TECT 0-40

Hroro: 0-100

10 0AJUILHOM CUCTEME:

CyMmMmapHbIie 6auibl, OIYYeHHbIE 00YYAOIMCSI 38 AxasemMuvecKast OleHKa
TEKYIIUI KOHTPOJIb M IIPOMEKYTOUHBIA KOHTPOJIS
Menee 60 6amoB HEYJIOBJICTBOPHTEIILHO
60-70 6aoB YIOBJICTBOPUTEILHO
71-85 Gannos XOPOIIIO
86-100 6amos OTJIIMYHO
Pa3paborumk:
i /2 JlotieHT Kadeapsl TUAPOTIOTHH
’ \7b U IPUPOJIONI0IB30BaAHUSA

E.H. Cytbipuna

[Tporpamma cocraBnena B cootTBeTcTBuu ¢ TpedoBanusmMu @I'OC BO no HanpasieHUIO

noaroroBku 05.03.04 I'mapomereoposaorus.

[TporpamMma paccMoTpeHa Ha 3acelaHuu KadeaAphl THIPOIOTHH U MPUPOIOTIONH30BAHHSI TPOTOKOI
Nel2 or 8.04.2025 P /7—

3aB. kadenpoii o E.H. CytsIpuna

Hacrosimmasi nporpaMmMa He MoO:KeT ObITH BOCNPOHM3BeleHA HU B Kakoil (opme Oe3
NpeBapUTEIbLHOI0 NMCbMEHHOT0 pa3pellieHusi Kaeapbi-pa3padboTyuKa NPporpaMmabl.
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JIMCT coriacoBaHusi, JONMOJHEHUH U U3MEHEHUM
Ha 2026/2027 yyeOHbIi rojg

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2026/2027 yueOHbIi TO HET.

Jekan reorpaguueckoro (axkyibTeTa |:
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