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Copepxanue

[. Uenu 1 3a1a4n AUCUUIITUHBI (MOIYJIS)
II. Mecro gucuunaunsl (Monyist) B ctpykrype OITOIL.
III. TpebGoBaHus K pe3yabTaTaM OCBOCHUS JUCUUIUIMHBI (MOJLYJIS)
IV. CopepxaHue U CTPYKTypa AUCUUIUINHBI (MOJTYJIS )

4.1 Conepxanue IUCHUILUINHBL, CTPYKTYPUPOBAHHOE II0 TEMAM, C
yKa3aHHEM BHUJIOB YUeOHBIX 3aHATHIA U OTBEIEHHOTO Ha HUX KOJINYECTBA
aKaJIeMHUYECKUX YacoB

4.2 TInaH BHeAyJUTOPHON CaMOCTOATEILHON paboThI 00yJarOIXCs
10 JUCLUTINHE

4.3 Conepxanue yuyeOHOTo MaTepraa

4.3.1 IlepeueHb CEMMHAPCKUX, MPAKTUYECKUX 3aHATHH U
n1abopaTopHBIX paboT

4.3.2. [lepedenb TeM (BOIPOCOB), BBIHOCUMBIX HA CAMOCTOATEILHOE
U3y4eHHe B PaMKax CaMOCTOSATENIbHONW PabOThI CTYCHTOB

4.4. Metoauueckue yKazaHus 110 OpraHU3aliy CaMOCTOATEIbHON
paboThI CTYyICHTOB

V. YyebHo-meronuueckoe U HHGOpMALMOHHOE  obecreueHue

JTMCLUTLTAHBI (MO IS

a) IEpPEeUYECHb JIUTEPATYPHI

6) 0a3bl JaHHBIX, IOMCKOBO-CIIPABOYHBIE H HH(POPMAIMOHHbIC
CHCTEMBbI

VI. MaTtepuanbHO-TeXHUYECKOE 00ecTiedeHIE JUCIUILTUHBI (MOJTY I )

6.1. YueOHO-1abopaTopHOoe 000pyAOBaHUE:

6.2. IIporpamMmMmHOe obecrieueHre

6.3. TexHuuecKue 1 JICKTPOHHBIE CPEACTBA OOYUCHUS:

VII. OGpa3oBaTenbHbIE TEXHOJIOTHH
VIII. Ouenounble MaTepuabl 11 TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUHOU
aTTeCcTallu



L Henu u 32024y IHCHUNJIMHBI (MOLYJIS1):

Hesn: popMupoBaHue y CTYACHTOB NPO(PECCHOHATBHBIX KOMIETEHIUH, CBSI3aHHBIX C
TUIPOJIOTHYECKUM 00eclieueHHEeM MPAKTUIECKUX TOTPEOHOCTEN BOI0X035ICTBEHHOTO
IIPOEKTUPOBAHUA U TUAPOTEXHUUYECKOIO CTPOUTEIIBLCTBA.

3agaum: [UMCUUMIUIMHA HAOpaBlieHA Ha pELICHUE BOJOXO3AWCTBEHHBIX U BOJHO-
HHEPreTHUECKUX 3aJ1au, a UMEHHO: BOIPOCOB 3(h(h)eKTUBHOTO MCIOIb30BAHUS BOJIHBIX PECYPCOB

pPa3sIUYHBIMU  OTPACIIIMH  XO3fHCTBA; COBPEMEHHBIC METOJIbl HMHKEHEPHOIO pacyera
peryaupoBaHusl CTOKA Ul YJOBJIETBOPEHHUS UX TpeOOBaHMIA; METOJBI BOJHO-DHEPTeTHYECKHX
pacyeTos; 000CHOBaHUE rapaMeTpoB TUAPOIIEKTPOCTAHLIUN; OIIpeJIeIICHHE

THJIPOSHEPTETHUECKUX PECYPCOB BOJOTOKA; OIIEHKA JJIEMEHTOB BOJOXO3SMCTBEHHBIX 0alaHCOB
JUIst 0acCElHOB.

II. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nucuuiuimHa (Moayis) b1.B.03 I'mapaBnuka ¢ OCHOBaMH THIPOTEXHHUKH
OTHOCHUTCS K 4acTH, (popMUpyeMoil yuacTHUKaMU 00pa30BaTeIbHBIX OTHOILICHHIH.

Jns u3ydeHus JaHHON y4eOHOM AUCIUIIITNHBI (MOAYJIsl) HEOOXOAMMBI 3HAHHUS, YMEHUS U
HaBBIKY, (OpPMHUPYEMBIE MPEANIECTBYIONUMU AUCITUILTHHAMHE.

51.0.21.02 Memooul u cpedcmea 2udpono2uyeckux Haba0eHutl

b1.0.25 Obwas euoponocus

51.0.15 Quzuka

b1.B.03 I'uopasnuka ¢ ochosamu 2u0pomexHuxu

[Tepedens nmocae yOMuUX Y4eOHbIX TUCIUILINH, I KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHUS U HaBBIKH, (OPMHUPYEMbIE JaHHOW y4eOHOM JUCIUTUIMHOMN:

b1.B.15 Jlunamuxa nomokog u pyciosvie npoyeccoi

b3.01(/]) Beinonnenue, noo2omoska Kk npoyeoype 3auumsl U 3auuma 6blnyCcKHOU
KSAMUDUKAYUOHHOU padbombl

III. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS JUCHUIIJINHBI

[Tpouecc ocBOEHUS AUCIUIIIMHBI HApaBiIeH Ha (OpMUpOBaHIE KOMIIETCHIIUN B COOTBETCTBHH C
®I'OC BO u OII BO no nannomy HampasieHuto noarotosku 05.03.04 I'magpomereoposorus.

IlepeyeHb MIaHNPyeMBbIX Pe3yJIbTATOB 00y4YeHHUs 1O IUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHHsI KOMIIeTeH Ml

Komnerenuus Nupnkaropsl PesynabTaThl 00yueHust
KOMIIeTeHI U
INK-3 Cnocoben MUK NK-3.1 3HATh: CHCTEMY OCHOBHBIX HAYYHBIX 3HAHUH U METOJIOB
NPUHUMATh YYacTHE B BbIIOMHSCT WCCIIeIOBaHMUs B 00J1aCTH PEYHOMN THAPABINKH.
paboTe YUPEKACHUA B | Gpyenpmpre YMETh: TPOU3BOIANTH PACUET MPOITYCKHOW CIIOCOOHOCTH pycia
HarpaBJIeHUH cOopa MEpOTIPUATHSL B YCJIOBHSAX CBOOOTHOTO pycClia U IO/ JIEASHBIM IIOKPOBOM,
9 . kv

uHpopmanmy, pelIaeT OTIeNbHbIE pacuéT OpAMHAT KPUBBIX CBOOOIHOM MTOBEPXHOCTH B KaHAIaX
BBITONHEHUH PACYCTOB | 5o 0un o 1 B €CTECTBEHHBIX PyCIax, OLIEHUBATH paclpe/ieeHIe

U POTHO30B, a TAKKE
BEJICHUH
JIOKYMEHTAIIUH B
COOTBETCTBHE €
YCTaHOBJIEHHBIMHU
TpeOOBAHUAMU

PYKOBOZCTBOM OoJtee
KOMITETCHTHBIX
CIICLHATUCTOB B
pamKax
JIEHCTBYIOILIETO Ha
TPEPUATHH [UIaHA

pacxozia 1o pykaBaM, OLICHUBATh XaPAKTEPUCTUKHU IIOCKOTO
TypOYJICHTHOTO TTOTOKA.

BJIa/IeTh: 0230BBIMH 3HAHMSAMH O XapaKTEPHCTHKAX
PaBHOMEPHOTO YCTaHOBUBILETOCS, HEPABHOMEPHOIO
YCTaHOBHBILETOCS ¥ HEYCTAHOBHUBIIIETOCS ABMKEHHS BOJBI B
pycnax.




IV. COAEP KAHUE U CTPYKTYPA JUCHHUIIJINHBbI
O0beM TUCHUITHHBI COCTABJISAET 4 3a4eTHBIX elnHNL, 144 yaca
®opma NPOMEKYTOYHOM aTTeCTAllUM: JK3aMeH

4.1 Coz[epma}me AUCHMINIMHBI, CTPYKTYPHPOBAHHOC 110 TEMaM, C YKa3aHMEM BUA0B y‘lCﬁHbIX 3aHSITHH M OTBEJIE€HHOI0 HA HUX KOJIHYeCTBA
aAKaJeMHUY€E€CKHUX 4YacoB

Ne Pazpnen Buasl yueOHoii padorsl, ®opmMa TeKyLIero
N/H | JIMCHMINIHHBI/TEMa 3 BKJII0Yasi CAMOCTOSITE/IbHYIO pa00Ty 00y4alomuxcs , NPaAKTHYECKYI0 KOHTPOJIs
= = MOATOTOBKY U TPYI0EMKOCTb ycnieBaeMocTu/
g g (B uacax) ®opma
§ g KonrakTHas padora npenogasareJisi ¢ 00y4al0muMHucs = TPOMEKYTOUHO
= %‘ g aTTecTAlMA
2 H B % (o cemecTpam)
s E g Jexuus Cemunap/ KO KCP =
o z £E IpakTnyeckoe, E =
& 3 = E( JaabopaTopHoe g g
= 4 = E 3aHATHE =S
(O
1 2 3 4 5 6 7 8 9 10 11
1| Pazmen 1 (1.1) 4 3 OTueT o pacueTHo-
rpaguueckoit pabore
«Pacuer mapamerpos
2 1 MJIOCKOTO TIOTOKA
TypOyJIeHTHOTO
PpEKIMar»
2| Pazmen2 (2.1) 4 3 Otuet no pac4eTHo-
rpaduueckoit pabore
«Omnpenenenne
IIPOIYCKHON
1 CIIOCOOHOCTH KaHalna
2 HPH YCTaHOBUBILEMCSI
PaBHOMEPHOM PEXHME
JIBVDKCHHSD)
OT4YeT 1o pac4eTHO-
rpaguueckoit pabore




«Omnpenenenne
HOPMaJIbHOH I'TyOnHBI
TOTOKa»

e

Pazmen 3 (3.1)

OT4eT 1o pacyeTHo-
rpaduueckoit pabore
«Omnpenenenne
KPUTHYECKOMH TITyOHHBI
TIOTOKa»

b

Paznen 3 (3.2)

Otyer 1o pacyeTHO-
rpaduueckoit pabore
«ITocTpoenue kpuBOii
cBOOOTHOM
TIOBEPXHOCTH B
MPU3MaTHYECKUX
kananax: (Y. 1)
crniocobom baxmereBay
Otyer 1o pac4eTHO-
rpaduueckoit padore
«IlocTpoeHne kpuBOH
cBOOOTHOM
TIOBEPXHOCTH B
MPU3MaTHYECKUX
kananax: (4. 2)
crocobom
[TaBoBCKOTOY,
Otyer 1o pac4eTHO-
rpadugeckoi padore
«JlocTpoeHne kpuBOH
cBOOOTHOM
TIOBEPXHOCTH B
MPU3MaTHYECKUX
kananax: (4. 3)
crocobom
YapHoMmckoro»

o

Paznen 3 (3.3)

OT4eT 1o pacyeTHoO-
rpaduyueckoit pabore
«JleneHue u cnusiHKE
norokoB: (Y. 1)
olpeneneHne
THAPABIAYECKHX




apaMeTpoB

IMOIICPCUYHBIX CCUCHUID»

OT4eT 1o pacyeTHo-
rpaduueckoit padore
«JleneHue u cnusiHKE
notokoB: (Y. 2)
onpeielicHHe
IPOMTYCKHON
CIIOCOOHOCTH
PYKaBOBY,
OT4eT 1o pacyeTHO-
rpaduueckoit pabore
«JleneHue u cnusiHKe
norokos: (Y. 3)
HOCTPOCHUE KPUBBIX
cBOOOTHOM
MOBEPXHOCTH B

pyKaBax»

S

Paznen4 (4.1)

61

59

Koncnexr-pedepar Ha
Temy: «OCHOBHBIE
3a1a4H 110 pacuéTy

HEYCTaHOBHMBLIETOCS
JIBHKECHUSI BOJIBI B
pekax»

~

Pazmen 5 (5.1)

60

58

Koncnekr-pedepar Ha
TeMy: «IMIUpPUUECKUE
CXEMBI IBHXKCHUS
PEYHOTrO MOTOKA Ha
nsrube pycna,
KOHIIETIINH
«IEHTPOOEKHOM
CHUIIBI» U
COTPKCHUSD)

Kontpons

5

DK3aMeH

UTOro

144

117

4.2. IlnaH BHeayIMTOPHOI CAaMOCTOATEJbHONH Pa00oThl 00YYaOIMXCS M0 JHCHHIIJIHHE




Kypc CamocrositenbHas paboTta o0ydaromumxcs YuebHo-MeToIecKoe
obecrieueHune
Hasparme pasnena, Tembt Bun camoctosTensHON paboTh CpOKH BBIIOIHEHUS Tpynoemxocts Ouenouroe cpecTBo CaMOCTOSTEIbHOM
(ugac.) paboThI

4 Pasznen 4 (4.1) Koncmiekt-pedepar Ha Temy: «OCHOBHEIE 331a91 Jo Hauana 59 OneHka KOHCIEKTa Ha OCH.— 1-2
T10 PacU€Ty HEYCTAHOBUBILIETOCS IBIDKEHHSA BOBIB | IIPOMEXKYTOUHOU educa.isu.ru (oneHka B Jom. —1-3

pexax.» aTTeCTaNN 6amnax: ot 0 1o 5 GasnoB)

4 Paznea 5 (5.1) Koncnekr-pedepar Ha TeMy: « IMIHPUICCKUC 58 OneHka KOHCIIEKTa Ha OCH.— 1-2
CXEMBI JIBI)KECHHSI PEYHOTO ITOTOKA Ha M3Trnbe Jlo Hauana N educa.isu.ru (oneHka B jon. —1-3
pyciia, KOHLETIINH «IIEHTPOOSKHOM CHIIBD» U TPOMEKYTOTHON 6annax: ot 0 1o 5 6an10B)

COTPKCHUSD aTrecTaliy
117




4.3.Conep:xaHue y4eOHOr0 MaTepuaa

Paznen 1. Teopust TypOyJIEHTHOCTH PYCIOBOTO TIOTOKA

1.1 Pexumpl JBUXKEHHMA XKHUAKOCTM B KaHajgaXx M pekax. KuHemarmueckass CTpyKTypa
TypOyYJIEHTHOTO PYCJIOBOTO ITOTOKA U €r0 XapaKTepuCTUKH. TypOyseHTHbIE Myabcannu. MacmTadbl
TypOynenTHocTH. IlapaMeTpbl IJIOCKOrO TOTOKa TypOyleHTHOro pexuma. Dopmyisl,
OIMCBHIBAIOIINE PACTIpeie]IeHue CKOPOCTEH Mo TiTyOuHe MOTOKa.

Paznen 2. PaBHOMEpHOE YCTaHOBUBILEECS IBUKEHUE KUAKOCTH

2.1 OcHOBHOE ypaBHEHHE paBHOMEPHOIO JBWXeHUS U ero aHanmu3. Popmyna I[lesn,
koo dumuent Ille3u. Crnocobbl ompenenenus kodpdunumenta Illesm wu  ruapaBInYEcKOi
IIEpOXOBAaTOCTH. ['MapaBIMYecKuil pacdyeT KaHAJIOB IPU PABHOMEPHOM YCTaHOBHBIIEMCS
nBwkeHnd. OCHOBHBIE THIBI 33aJa4 Npu pacuére kKaHaioB. HopmanbHas rimyOMHAa U cHoOCOOBI €€
olpeeNieHus B pyciax Jr000il popMbl MonepeyHoro ceueHus.

Paznen 3. HepaBHOMEpPHOE yCTaHOBUBLIEECS JIBUKEHHUE BOJIBI B KaHAJIAX U peKax

3.1 Onpenenenue U ycaoBHs CyLIECTBOBaHHMS HEPABHOMEPHOIO ABW)KEHHUSA. Y IeIbHAsI SHEPTHS
ceueHus. I'paduk ynenbpHOW 3HEPruM, mapamerp KHHETHYHOCTH, 4ucio Ppyna. Kpurtudeckas
rinyOrHa U criocoObl €€ onpeaeneHus B pyciax Jr000i GopMbI ONEPeyHOro CeUSHHUS.

3.2 OcHoBHOE nu(depeHnnanbHOe YpaBHEHNE HEPABHOMEPHOTO IBM)KECHUS B KaHAJIaX. AHAIN3
¢dopm cBOOOTHON MOBEPXHOCTH TMPU HEPABHOMEPHOM JIBKEHHUU BOJBI B MPU3MATUYECKUX PYCIax.
Metoabl HHTErpUpOBaHUs TU(PEPEeHIINATHLHOIO ypaBHEHNUSI HEPaBHOMEPHOIO JABMXKEHMA. PacueT
CBOOOHOM MOBEPXHOCTH MOTOKA B KaHaie MeTogaMu baxmereBa, [1aBnoBckoro u YapHomckoro.

3.3 Pacuér kpuBBIX CBOOOJHOW MOBEPXHOCTHM IOTOKA B €CTECTBEHHBIX pyciax. OCHOBHOE
middepeHnanbHoe ypaBHEHHE TBH)KEHUS B €CTECTBEHHBIX pycllaX U ero uHTerpuposanue. O0muii
npuéM pacyéTa U MOCTPOCHUSI KPUBBIX CBOOOIHOW MOBEPXHOCTH B peKax. Moysib CONMPOTUBICHUS
U €ro MHBapUaHTHOCTh. Pacuér cBOOOIHOW MOBEPXHOCTH M PACHpeeNieHHs CTOKa MPH PYyCIOBOIi
MHOTI'OPYKaBHOCTH.

Paznen 4. HeycTanoBuBIeecs 6e3HaNOpHOE ABMKECHHE KUAKOCTH B PEKaX U KaHaIax

4.1 Bugsl HeycraHoBuBHIErocs nBuwxeHus. Knaccudukanums BonH. [duddepeHimanbHble
YPaBHEHUsI HEPA3pBIBHOCTH U JBHKeHUS. OCHOBHBIE 3aJaud IO PAcUYETy HEYCTAaHOBMBILIEIOCS
JBIKEHHS BOJBI B pekax. MeTopl HHTErprupoBaHus AU epeHInalIbHBIX YPaBHEHUH ABIKCHUS U
HepaspbiBHOCTU. HeycTaHoBuBLIMECS ABM)XEHHE B pyclle NPSMOYIOJIBHOTO CEYEHHUS C HYJEBBIM
ykinoHOM 1Ha. CKOpOCTh pacmpocTpaHeHus BOJHBI. Pemenue auddepeHnnanbHbIX ypaBHEHHUN
HEPA3PHIBHOCTHU M IBUKEHHS METOJIOM KOHEUHBIX MpUpPALEHUI.

Paznen 5. JIBmkeHue moToka Ha U3ruode pycia

5.1 XapakTepucTuka ABHKECHUS TMOTOKA Ha M3rube pycia. DMIUPUUYECKUE CXEMBbl JBUKCHUS
pEUHOro TOTOKa Ha H3rube pycia, KOHLENIMHM «IEHTPOOKHON CHIIBDY U «OTPAKECHUS».
Ilonepeunblil YKJIOH BOJHOW ITOBEPXHOCTH, BTOPUYHBIE TEUEHUS U IONEpPEYHAs LUPKYJIALUS.
3aBMCHUMOCTb UHTEHCUBHOCTH MONEPEYHON LUPKYIALHUU OT THIPABIMYECKUX TapaMETPOB MOTOKA U
MOP(OMETPUUECKUX XaPAKTEPUCTUK PyCIIa.

4.3.1 IlepeyeHb CECMHHAPCKHUX, NPAKTHYECCKHX 3AHATHI 1 J1a0OpaTOPHBIX padoT

No Ne HaunmenoBanmue TpynoemkocTsb OneHouHbIe ®opmupyemble
/H | pasjieia CEMHMHAPOB, (4ac.) CpeacTBa KOMIIETCHIIUHA
H TeMblI NPaKTHYECKUX H (MHIMKATOPBI)
JadopaTopHbIX padot | Bcero N3 nux
YacoB | MpaKTHYecKasi
MOATOTOBKA
1 2 3 4 5 6 7
L. Paznen1 | Pacuerno-rpadmueckas 1 - Ortuer o NAKIIK-3.1
(1.1) pabora «Pacuer pacdeTHO-
IIapamMeTpoOB IIOCKOTO rpaduyeckon
MTOTOKA TYPOYJICHTHOTO pabore (oreHKa
pexKUMay B bayutax: ot 0
1o 5 6annoB)
2. Paznen2 | PacuerHo-rpaduueckas 2 - Ortuer 1o NAKIIK-3.1
2.1 pabora «Omnpenenenne pacdeTHO-
IIPOITyCKHOU rpagrieckon




CII0COOHOCTH KaHaya
[IPU YCTaHOBUBLIEMCSI

pabore
(omeHKa B

PaBHOMEPHOM pEXHME 6amnax: ot 0
JIBIDKCHUSD) 10 5 6aioB)
3. Pasnen2 | Pacuerno-rpadmueckas Oruer o MK IIK-3.1
(2.1 pabora «Onpeenenue pacueTHO-
HOPMAJIbHOHM TITyOHHBI rpaduyeckon
TIOTOKa» pabore
(omieHKa B
6amnax: ot 0
10 5 6aioB)
4. Pazgen3 | PacuerHo-rpaduueckas Or4er no NAKIIK-3.1
3.1) pabora «Onpenenenne pacueTHo-
KPUTHYECKOH TTyOHHBI rpaduyeckon
TIOTOKa» paborte (oueHKa
B bayutax: ot 0
1o 5 6annoB)
5. Pasmen3 | PacuerHo-rpadmdeckast Otuet mo UK IIK-3.1
(3.2) pabora «IlocTpoenue pacyeTHo-
KpUBOU CBOOOIHOM rpaduaecKoi
IIOBEPXHOCTH B paborte (oueHKa
MIPU3MATUYECKUX B Oayutax: ot 0
kaHamax: (Y. 1) 10 5 6amioB)
cnocobom baxmereBa»
6. Pasnen3 | PacuerHo-rpadudeckas Otuer mo MJIK ITK-3.1
(3.2) pabora «IlocTpoeHne pacyeTHo-
KpUBOU CBOOOIHOM rpaduaecKoi
TIOBEPXHOCTH B paborte (oueHKa
TIPU3MAaTHYECKUX B Oayutax: ot 0
kaHamnax: (4. 2) 1o 5 6annoB)
cniocobom [TaBroBckoro
7. Pasmen3 | PacuetHo-rpaduueckas OtueT o UK IK-3.1
(3.2) pabota «IlocTpoenue pacyeTHo-
KpPHBOH CBOOOHON rpaduyeckon
IIOBEPXHOCTH B paborte (oueHKa
MMPU3MATUICCKUX B 0ayiax: ot O
kananax: (4. 3) 10 5 6amioB)
criocobom
HapHOMCKOTO»
8. Pazmen3 | PacuerHO-rpadudeckas Otuer mo NAKIIK-3.1
(3.3) pabora «/lenenue u pacueTHo-
cnusHue MOToKoB: (Y. 1) rpaduaeckoi
oInpeJeNeHue paborte (oueHKa
TUIPABINYECKUX B bayutax: ot 0
IIapaMeTpoB MONEPEUHBIX 10 5 6annos)
CEUCHUI
9. Pasnen3 | PacuerHo-rpaduyeckas Otuer mo NAKIIK-3.1
(3.3) pabora «/lenenue u pacueTHo-
cnusHAE TOTOKOB: (Y. 2) rpaduaecKoi
oInpeJeNeHue paborte (oueHKa
IIPOITyCKHOU B bayutax: ot 0
CIIOCOOHOCTH PYKABOBY 10 5 6amioB)
10. | Pazgen3 | PacueTHoO-TpaduuecKas Oruer o UK IIK-3.1
(3.3) pabora «/lenenue u pacueTHoO-
ciusiaue oTokoB: (Y. 3) rpaduaecKoi
MIOCTPOEHHE KPHUBBIX paborte (oueHKa

CBOOO/THO TOBEPXHOCTH
B PyKaBax»

B Oaimnax: ot 0
10 5 6annoB)




4.3.2. IlepeyeHn TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YUeHHEe CTYeHTAMHU B
paMkax caMmocTosiTebHoil padoTsl (CPC)

Ne Tema 3ananne ®opmupyemas HIK
n/m KOMIIETEHIU I

1 2 3 4 5
1. Pasmen 4 (4.1) Koncrmekr-pedepar na IIK-3 NIK nK-3.1

TeMy: «OCHOBHBIE 33Ja4H 10
PpacyéTy HEYCTaHOBHBILIETOCS
JBYDKCHUS BOJIBI B PEKAX.»

2. Paspen 5 (5.1) Koncnexr-pedepar Ha IK-3 NIK nK-3.1
TeMy: « IMITMPHYECKHE
CXEMBI JIBUKEHHUS PETHOTO
TIOTOKA Ha U3ruoe pycia,
KOHLETIIHH
«IEHTPOOEKHON CHITBI» 1
«OTpaXKEeHUsD)

4.4. MeTtoauyecKkue yKa3aHus 110 OPraHU3AI UM CAMOCTOATEIbHON padoThI CTYICHTOB

Lenb caMocTOATENBHON pabOTHl — U3yYUTh ONPENIEICHHBIE TEMbl HEKOTOPBIX Pa3/IeIoB
JTMCLUILTHHBI CaMOCTOATENbHO. 151 JTyuiielt mpopaboTKH U yCBOCHHS MaTepHalia CTyIEHTY
HEo0X0IMMO HamKcaTh KOHCTIEKThI-pedeparsl Ha 3aaHHbIe TeMBbL. [IpoBepka caMoCTOATEIbHON
paboThI OCYIIECTBIAETCS MMyTEM Pa3MEIIEeHHUs CTYIEHTOM KOHCIIEKTa-pedepaTa Ha moprae
educa.isu.ru.

Brimonnennas pabora olieHuBaeTcs B Oajuiax, COrJIacHO pa3paboTaHHOM OayIbHOI cucTeme
(xax b1l KOHCTIEKT-pedepat MoxeT ObITh omeHeH oT 0 10 5 0aIOB B 3aBUCUMOCTH OT CTETIEHU
OCBEIIEeHUS 3a1laHHOI TemMaTuku). [Ipr HeZOCTaTOYHOM OCBEIIEHUH 3a/laHHON TEMbI — CTYICHTY
BO3BpallaeTCs 3aJaHKe Ha JOPabOTKY ¢ MOCIEAYIOINM coOeceT0BaHUEM Il BBISABICHHS CTEIICHU
YCBOCHHUSI.

Pe3ynbTaThl caMOCTOATENBHBIX paOOT (PUKCUPYIOTCA Ha opTaie educa.isu.ru B 3JIeKTPOHHOM
BUJIC, UTO ABISETCS OCHOBAHUEM JUIS OTCIICKHUBAHUS yCIIEBAEMOCTH CTYICHTOB.

JI71st BBIOJTHEHUS BCEX MEPEUHCICHHBIX CAMOCTOSTENbHBIX pabOoT CTYACHTY MPEIOCTaBIACTCS
BO3MOXHOCTb HCIIOJIb30BaHUS OJHOTO U3 TPEX KOMITBIOTEPHBIX KJIACCOB BO BHEyUeOHOE BpeMs (Bce
KOMIBIOTEPHI MOAKIIOUYEHHI K ceTr "MHTepHeT" U 00ecTieueHbl JOCTYIIOM B AJIEKTPOHHYIO
UH()OPMaIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA), (POHIOB CTAIIMOHAPHON OHMOIMOTEKH U
dynnamentanbHol OubanoTexu UI'Y, untanpHbIX 3a70B UHCTUTYTOB akaJeMHH HayK (COTJIACHO
3aKJII0YEeHHBIM ¢ HUMHU JloroBopamn), ponmoB Oubauorexku MpkyTckoro ynpasieHHs 110
TUPOMETEOPOJIOTHH 1 MOHUTOPUHTY OKpPY’KaIoIlel Cpebl, UHANBH Y aJIbHBIX KOHCYJIBTAIHH C
npenojaBaresiMu (akysbTeTa (COraacHo rpaduKy exXeHeIeIbHBIX KOHCYIbTAlNM).

Metoandeckue yKa3aHus 0 OpraHU3aluy CaMOCTOSTENIbHON paboThl, ¢ TOIPOOHBIM
OIMCAHUEM KaXJI0TO0 331aHusl, peAcTaBiIeHHoro B Tabmuue 4.3.2, pazmeniensl B SMOC no
COOTBETCTBYIOLIEH AUCIUIINHE « HIpaBIuKa C OCHOBAMH THAPOTEXHUKI.

V. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIIMHBI (MOAY JIS)

a) mepevYeHb JUTEPaTyphl
OCHOBHAasl JIUTepaTypa
1) Cyrbipuna, Exatepuna HukonaeBna. Peunas runpasnuka [Tekct] : yue0. mocobue / E. H.
CytslpuHa ; pew.: C. B. Cononsukuna, C. B. ®ponos ; UpkyTckuii roc. yH-T. - UpKyTCK :
2)I'yceB, Anexcanap AnapeeBud. ['unpasnuka [Tekct] : yueOnuk ans By3oB / A. A. I'yces. - M. :
FOpaiit, 2013. - 285 c. ; 21 cMm. - (bakanaBp. ba3oBblit kypc). - bubmuorp.: ¢.282. - [IpenM. ykas.: c.
283-285. - ISBN 978-5-9916-2388-9 : 238.70 p., 219.00 p. (21 3k3.)+
JOTIOJTHUTeIbHAsl JINTepaTypa
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1) Kapaces, Hocnp ®uannnoBuy.  CToxacTUUECKHE METO/bI PEYHON THIPABIUKH U
rugpomerpuu [Texct] / Y. @. Kapaces, B. B. Kosanenko. - CII0. : 'mapomereonsaar, 1992. - 208
C.: Wl ; 22 cM. - bubmuorp.: ¢. 201-207. - ISBN 5286006272 : 2.60 p. Dx3eMIIIspbI BCETO: 6

2) 'mapaBauka [Teker] : yue6. mocobue s cTyn. Hampasi. noarot. 44.03.04 Ilpod.
obpazosanue (Tpancnopt) / BocT.-Cub. roc. akan. oOpasoBanus ; moxa pea. A. M. TumomieHko ;
pew.: A. 0. Yukun, O. JI. [Tognunses. - Upkytck : U3a-80 BCT'AO, 2014. - 77 ¢. : ui. ; 21 cM. -
bubnuorp.: c. 76. - ISBN 978-585827-931-0 : 60.00 p., 60.00 p. Ix3emmiaspsl Bcero: 12

3) MopryHnos, Koucrantuun IlerpoBuy. ['mapasnuka [Tekcr] : yueO. 11 By30B 110 Hamp.
noarot. "[IpuponoobyctpoiicTBo u Bogonons3zoanue” / K. I1. Moprynos. - CII6. ; M. ; KpacHonap
: Jlanp, 2014. - 276 c. ; 21 cMm. - (YueOHUKH a7 By30B. CriennanbHas aureparypa). - ISBN 978-5-
8114-1735-3 : 780.12 p. Ix3emmasipsl Becero: 10

0) 0a3b1 JAaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H NOMCKOBBIE CHCTEMBbI
http://e.lanbook.com/ - 3BC «M3natenscTBO JIaHb)

https://isu.bibliotech.ru/ - 9bC 2U3 «bubnuorex»

http://rucont.ru/ - 3BC «HanuonansHbIi 1M poBoii pecypc «PykoHT»
http://ibooks.ru - OBC «Aitbykc.py/ibooks.ru»

http://www.mnr.gov.ru

http://www.complexdoc.ru/

https://water-rf.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOAYJIA)
6.1. YueOHO-1200paTOpHOE 000pYy/I0BaHUE:
VY4ebHas ayAuTOpHs C MYJIbTUMEAUHHBIM IPOSKTOPOM IS TIPOBEICHHS JIGKIIMOHHBIX
3aHATHI
KommnbrioTepHble Kiacchl Uil BBITOJHEHHUS IPAKTUYECKUX U CAMOCTOSATENBHBIX padoT. Kaxabiit
KOMITIBIOTEP UMEET IIUPOKOINOJIOCHBIN NOCTYI B ceTh IHTEpHET. BCE KOMIIBIOTEPBI IIOIKIIIOUEHBI K
KOpIIOPAaTUBHOM KOoMIbIOTEpHOH ceTh MI'Y 1 HaxonaTcsa B €IMHOM JOMEHE.

6.2. IlporpamMmmMHoOe oGecnieueHue:
[Tporpamma Microsoft Office Excel nist BeImonHeHHs pacueTHBIX U pacdeTHO-TapuIecKux
NPaKTHYECKUX padoT U rpa)uuecKoro npeiCTaBICHUs] MaTEPUAIOB U PE3yJIbTaTOB.

6.3. Texunueckue M 3J1eKTPOHHbIE CPEACTBA:
VuebHblit MaTepral mogacTCsd ¢ UCIOJIL30BAHUCM COBPEMCHHLIX CPECICTB BU3yAJIU3allUH C
HpUMEHEHUEeM MYJIbTHMEAUHHOTO 000PY/JOBAHUS.

HepCOHaJ'H:HBIC KOMITBIOTCPHI AJI BBIITOJTHCHHUA MPAKTHUICCKUX U CAMOCTOATCIIbHBIX pa60T.

VII. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
[IpenogaBaHue AUCIUTUIMHBI BEACTCS ¢ IPUMEHEHUEM CIISIYIOMINX BHIOB 00pa30BaTEIbHBIX
TEXHOJIOTHI:
NudopMannoHHbIe TEXHOJOTHH: HCIIOIb30BAHNUE YTIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYpCOB IPH
MOATrOTOBKE K 3aHATHAM, 3aHATUS COMPOBOKIAAIOTCS MYJIbTUMEIUUHBIMU NTPE3CHTALUAMM,
MPOCMOTPOM POJHUKOB IO MPOXOIAUMBIM TEMAM.
IIpoexkTHAS TEXHOJIOTHA: OPTaHU3AIHS CAMOCTOSATEIHHON PaOOTHI CTYACHTOB, KOTJa O0yUYeHHE
MPOUCXONT B MPOLIECCE AEeATEILHOCTH, HAIIPABICHHON Ha pa3penieHne npooIeMbl, BOSHUKIIEH B
XO0JI€ U3YUYEHUS TEMBI
IIpobaemHoe 00yueHHe: CTUMYIHPOBAHUE CTYJACHTOB K CAMOCTOSTEILHOMY TPHOOPETEHUIO
3HaHUH, HEOOXOAUMBIX JJISl PEIICHUs KOHKPETHOHM MPOOJIEMBI, €ro 3JIEMEHTHI HCIIOJIB3YIOTCS B XOJ1€
3aHATHH.
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KonTekcTHOE 00yueHne: MOTHBALIUS CTYACHTOB K YCBOCHHIO 3HaHUH ITyTEM BBIBICHUS CBA3EH
MEXy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM,;
OOyyeHHe Ha OCHOBE ONBITA: AKTUBHU3ALMS TI03HABATEIBHOMN JEATEIBHOCTH CTYIEHTA IPOBOANUTCS
3a CUeT acCOLUMALUU U COOCTBEHHOI'O OIBITA.
OOyyeHHe KPUTHYECKOMY MBILJICHHIO: TIOCTPOEHUE 3aHATHUS 110 ONIPEIEICHHOMY aITOPUTMY —
MOCJIEIOBATEIbHO, B COOTBETCTBHUH C TpeMs (pa3aMu: BbI30B, OCMBICIeHUE U peduiekcus. Llennb
JaHHOW 00pa30BaTENLHON TEXHOJIOTUU — PA3BUTHE MBICIUTEIbHBIX HABBIKOB 00yYaroIuXcs,
HEOOXOUMBIX HE TOJIBKO NP U3YYEHUH YUEOHBIX IPEIMETOB, HO U B OOBIYHOM KU3HU, U B
npodeccuoHaIbHOMN AesITeIbHOCTH (YMEHHE IPUHUMATh B3BELICHHbIE PeLICHHs, padOTaTh ¢

uHpopMarumei u 1p.).

HanveHoBaHuUe TeM 3aHATHII C HCNIOJIb30BAHMEM AKTUBHBIX (pOpM 00yUeHHA:

Ne Tema 3aHATHA Bun 3ansatus ®Dopma / Meronsl | Koin-Bo uacos
WHTEPAKTUBHOTO O0yYeHHUS
1 Paznen 1 (1.1) Jlexuus, Wudopmarmonssie 3
MPaKTUYECKAs] texHonoruu; Konrexcruoe
pabora obyuenue
2 Pasnen 2 (2.1) Jlexuus, HNudopMaliMoHHbIE TEXHOIOTUY; 3
MIPaKTUYECKast KonrekctHoe o0ydyenue
pabota
3. Pazmen 3 (3.1) Jlexuus, HMupopMallMOHHbIE TEXHOIOT UM, 2
MIPaKTUYECKas] KontekcTHOE 00yueHue
pabora
4. Pasnen 3 (3.2) Jlexuus, HMHu@popMalMOHHbIE TEXHOIOT UM, 4
MIPaKTUYECKas] KonrekctHoe o0y4yenue
pabota
5. Pasnen 3 (3.3) Jlexuus, MudopmanimoHHbIE TEXHOIOTUY; 4
MIPaKTUYECKas] KonrekctHoe o0ydyeHue
pabota
6. Pasnen 4 (4.1) Jlexms, HMu@popMallMOHHbIE TEXHOIOT UM, 59
CamocrosTenbHas KonrekctHoe o0y4yenue
pabora
7. Pasnen 5 (5.1) Jlexuus, HMHu@popMalMOHHbIE TEXHOIOT UM, 58
CaMocTosiTenpHas KonTtekctHoe 00ydueHME
pabora
VIII. OHEHOYHBIE MATEPUAJIBI IJIA TEKYIHIEI'O KOHTPOJISA U
MNPOMEXYTOUYHOM ATTECTAIIUA
Oyernounvie mamepuanvl 051 XOOHO20 KOHMPOJA — HE TPELyCMOTPEHBI
OL;GHOQHble mamepuanibl mexKyujeco KOHmpaoJisi
Tema unu paszen IToxa3arens Kpurepwuii onenuBanus DopmMupyemble
JUCLHUILIHHBI KOMIIETEHIIUH 1
HHIUKaTOPBI
Paspmen 1 (1.1) 3HaeT PEKUMBI IBIKCHUSL Brazneer maTepruanom K-3
JKHJIKOCTH B KaHAJIAX U PEKax, JTaHHOT'O pazjena. HIK ITK-3.1
KMHEMAaTHYECKYIO CTPYKTYpY BeInonHun u 3ammTun
TYpOYJIEHTHOTO PYCIIOBOIO OTOKA | pacueTHO-rpauuecKyro
U €r0 XapaKTePUCTUKH. paboty Ha Temy: «Pacuer
YMeeT NpUMEHATh Ha IIPAKTHUKE apaMeTPOB IIOCKOTr0 MOTOKA
(opmyibl, onuckIBaroIKe TYpOYJIEHTHOIO PEXUMANC
pacipeIeeHue CKOPOCTEH 110 OLICHKOH B Oainax He MeHee 3
TTyOMHE MOTOKA, OLEHNUBATh 6a110B (13 5 BO3MOXHBIX).
apaMeTpsl INIOCKOT0 MOTOKA
TypOyJICHTHOTO pexXnma
Paznen2 (2.1) 3HaeT OCHOBHOE YPaBHEHUE Brnageer matepuanom nK-3
pasroMepHOTO, popmyny [lesn, JIAaHHOTO pasjena. NIKIIK-3.1
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Tema unu pasnen INoxazatens Kpurepuii ouenuBanus Dopmupyemble
JCIUTUTAHBI KOMIIETEHIINH 1
WHIUKATOPHI
CHOCOOBI OTIpeIeICHUS BeimonHmn 1 3ammTh
ko3 dunmenta [le3u u pacueTHO-TpaUIECKyIO
THAPABINYECKOM IIEPOXOBATOCTH. | PaboTy Ha TeMy:
YMeer ornpeaensiTh HOpMaIbHYIO «OmnpeneneHne MpoITycKHOM
riyOuHy B pyciax J1t000i hopmel CHOCOOHOCTH KaHana IpH
TIOTIEPEYHOT0 CEeUCHNS, YCTaHOBUBILIEMCS
BBINOJIHATH THAPABINYECKUN PaBHOMEPHOM pPEKHME
pacyer KaHaJOB IIPH PABHOMEPHOM | ABIKEHHA» C OLICHKOU B
YCTaHOBHMBIIEMCS IBIKCHUH, 6annax He MeHee 3 6amIoB
BIIAJICCT MPEACTABICHUSIMH 00 (W13 5 BOBMOXKHBIX).
OCHOBHBIX THIIaX 3aJa4 IpH BeimonHmn 1 3ammThn
pacdére KaHaJIOB. pacyeTHO-rpahIECcKyT0
paboTy Ha Temy:
«Ormpenenenne HOPMaJIbHOU
IIyOMHBI TOTOKa» C OLEHKON
B Oayutax He MeHee 3 6aioB
(13 5 BO3MOXKHBIX).
Pasznen 3 (3.1) 3HaeT yCJIOBHSA CYIECTBOBAHHSA Braneer matepnanomM K-3
HEPaBHOMEPHOI'O ABUKCHUSA, JanHoro pasaena. Bemonnun | UAK ITK-3.1
METO/IbI HHTETPUPOBAHUS 1 3aLUTHI PacueTHO-
1 depeHIaILHOTO YpaBHEHHS rpaduieckyio pabory Ha
HEPaBHOMEPHOTO JIBHKCHHS. temy: «Ormpeznenenue
Brnaneer mpeacrasiaeHusiMu 00 KPUTHUYECKOH TTyOHHBI
Y/IeIbHON SHEPTUH CEUCHUS, MIOTOKA» C OLIEHKOH B Oamiax
rapaMeTpe KWHETHYHOCTH, YHCIIe He MeHee 3 6amnoB (U3 5
Dpyna BO3MOXHBIX).
YMeeT npon3BOIUTh OLICHKY
KPHUTHYECKOH rITyOHHBI B pyciax
110001 (hOPMBI TTOTIEPETHOTO
CEUYCHHUS.
Pasnen 3 (3.2) 3HaeT OCHOBHOE Brnageer maTepuanom nK-3
nmuddepeHIaTbHOe YpaBHCHUE JTAHHOTO pa3zena. NAKIK-3.1

HEPaBHOMEPHOIO ABU)XEHHUS B
KaHajax M METOJBI €TO
HMHTETPUPOBAHUS

YMeeT BBITOTHATE aHATH3 (POpM
cBOOOTHOW TIOBEPXHOCTH MIPH
HEPaBHOMEPHOM JIBUXKEHUH BOJIBI B
MPU3MATUYECKUX PyCIIax.

Buageer npencTaBieHUsIMU O
pacdere CBOOOTHON MMOBEPXHOCTH
MOTOKA B KaHaJIe METOAaMH
baxmerena, [1aBnoBckoro u
HYapHOMCKOrO

BeimonHmn 1 3ammThn
pacyeTHO-TpahIECcKyT0
paboTy Ha Temy:
«ITocTpoeHue kpuBou
cBOOO/IHOM TTOBEPXHOCTH B
MIPU3MAaTHYECKUX KaHaJax:
(4. 1) crocobom baxmereBay
C OLICHKOI1 B Oajutax He MEHee
3 6amnoB (M3 5 BO3MOXHBIX).
BeimonHmn 1 3ammThn
pacueTHO-rpaduuecKyro
paboTy Ha Temy:
«ITocTpoeHue kpuBou
cBOOO/IHOM TTOBEPXHOCTH B
MIPU3MAaTHYECKUX KaHaJax:
(4. 2) cocobom
ITaBOBCKOrOY, C OLIEHKOH B
6annax He MeHee 3 6amIoB
(13 5 BO3MOXKHBIX).
BeimoHmn 1 3ammTh
pacyeTHO-rpahIECcKyT0
paboTy Ha Temy:
«ITocTpoeHue kpuBoOH
cBOOO/IHOM TOBEPXHOCTH B
MIPU3MAaTHYECKHUX KaHallaxX:
(4. 3) cocobom
YapHOMCKOTO», C OLICHKOM B
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IMIHUPUUECKUE CXEMBI ABIKECHHS
pEYHOTO IMOTOKA Ha M3rube pyca,
KOHLICTIINH «IIEHTPOOESKHOM
CHIIBD) I KOTPAKECHUS.

Brnaneer nmpeacraBneHusIMH O
MONIEPEYHOM YKJIIOHE BOAHOM
MTOBEPXHOCTH, BTOPUYHbIE TEUCHUS
U TIOTIEpeYHast MUKy,
3aBUCUMOCTH UHTEHCUBHOCTH
MONEPEYHON IUPKYISLHU OT
THJPaBIMYECKHUX ITapaMETPOB
MOTOKa ¥ MOP(OMETPHUUYECKHIX
XapaKTEPUCTHUK pycCla.

Hanwucan v 3amurun
KOHCTIEKT-pedepaT Ha TeMY:
DMITUPUICCKHAE CXEMBI
JIBIDKCHUS PEYHOTO MTOTOKA HA
nu3rube pycia, KOHICTIHH
«IEHTPOOECKHOU CHITBI» U
«OTPAXKEHUIMHC OIICHKOH B
Oajutax He MeHee 3 0auIoB
(13 5 BO3MOXKHBIX).

Tema unu pasnen INoxazatens Kpurepuii ouenuBanus Dopmupyemble
JCIUTUTHBI KOMIIETEHIINH 1
WHIUKATOPHI
6annax He MeHee 3 OaJToB
(13 5 BO3MOKHBIX).
Paznen 3 (3.3) 3HaeT OCHOBHOE Burazeer matepuanom K-3
muddepeHranbHOe ypaBHEHHE JAHHOTO pasjena. NAKIIK-3.1
JIBIDKEHHS B €CTECTBEHHBIX pycsiax | BBIMOTHMI U 3aIIUATHI
1 CIIOCOOBI €r0 MHTETPHPOBAHHSI. pacueTHO-rpaduuecKyro
YMeeT BBINOJHATH pacuéT paboty Ha Temy: «/lenenue u
CBOOOHOM TTOBEPXHOCTHU U ciustaue otokos: (Y. 1)
pacmpeieseHus CToKa npu oTIpeieNieHue
PYCIJIOBOI MHOTOPYKaBHOCTH. THAPABINYECKNX NTapaMeTPOB
Brnaneer npeacTaBineHUsIMHU O TIOTIEPEYHBIX CEUCHHUI C
npuémax pacuéra ¥ HOCTPOCHHUS OLICHKOH B Oayiax He MeHee 3
KPUBBIX CBOOOIHON IOBEPXHOCTU B | GasIoB (M3 5 BO3MOKHEIX).
pekax BeimonHmn 1 3ammTh
pacueTHO-rpaduuecKyro
paboty Ha Temy: «/lenenue u
ciustare otokoB: (Y. 2)
OINpeIeNIeHUE MIPOIYCKHON
CIIOCOOHOCTH PYKaBOBY C
OLICHKOH B Oayiax He MeHee 3
6a110B (13 5 BO3MOXHBIX).
BeimonHmn 1 3ammThn
pacueTHO-rpaduuecKyro
paboty Ha Temy: «leneHue u
cnusiaue motokos: (4. 3)
MIOCTPOCHHE KPUBBIX
cBOOO/IHOM TTOBEPXHOCTH B
pyKaBax» ¢ OLEHKOH B Oarax
He MeHee 3 6ayuioB (u3 5
BO3MOJKHBIX).
Pa3nen 4 (4.1) 3HaeT BUIBI HEYCTAHOBHBIIETOCA Brnaneer maTepuanom K-3
JIBIDKCHUS U KJIACCU(DHKAIUS BONH, | JAHHOTO pa3zena. NAKIK-3.1
OCHOBHBIC 33]]a4M 110 PacyETy Hammcan n 3amurun
HEYCTAaHOBHUBIIETOCS JBIKCHUS KOHCIIEKT-pedepaT Ha TeMY:
BOJIBI B pEKaXx. «OCHOBHBIE 33JAUH IO PACUETY
Brnaneer npeacTaBineHUsIMHU O HEYCTaHOBMBILIETOCS IBIKEHHUS
i hepeHIMaIbHBIX yPaBHEHUAX BOJIBI B PEKaxX» C OLICHKOH B
HEepa3phIBHOCTH U ABWXEHUS U 6annax He MeHee 3 6a/mIoB
METOJIaX UX MHTETPUPOBAHUS (13 5 BOBMOXXHBIX).
Pazmen 5 (5.1) 3HaeT XapaKTEePUCTHKU JBHKCHHA Braneer maTepuanom nK-3
MIOTOKa Ha M3rube pycia, JIaHHOT'O pasjena. UK ITK-3.1

Kpurtepnu oneHkH npakTu4ecKux (pacyeTHo-rpagpuyecKux) 3afaHuil (TeKymuil KOHTPOJIb,
(opMHpoOBaHNe KOMIIETEHIIN):
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5 0a/10B: BBINOJTHEHBI BCE 3aJaHUs TPAKTHYECKUX pabOT, CTYACHT YeTKO 1 06€3 OITMOO0K OTBETUI
Ha BCE KOHTPOJIbHBIE BONIPOCHI;

4 0aJ1J10B: BBINOJHEHBI BCE 33/1aHUS TPAKTUYECKUX paboT, CTyI€HT OTBETHII Ha BCE KOHTPOJIbHBIE
BOIIPOCHI C 3aMEUaHHUIMU;

3 0aJ1710B: BBINOJIHEHBI BCE 3aJaHUS TPAKTHUECKUX pabOT C 3aMEUaHUAMU, CTYICHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHUAMU;

1 6ana: cTyIeHT BHIIOJIHUI HETIPABUIIBHO 3a/1aHUS IPAKTUUECKUX padOT, CTYACHT OTBETHII Ha
KOHTPOJIbHBIE BOIPOCHI C OIMOKAaMH UIIM HE OTBETHJI Ha KOHKPETHBIE BOIIPOCHI.

0 0aJUIOB: CTYACHT HE BBINOJIHUII 33/1aHUS TPAKTUIECKUX paloT.

Kpurtepun oueHMBaHUSI HHANBUAYAJIBHOI0 0TYETA O BHINOJHEHHH CAMOCTOSITEJbHOI padoThbl
(koHcnekTa-pedepara) (TeKylMii KOHTPOJIb, (POPMHPOBAHHE KOMIIETEHIHI):

5 6ans10B: paboTa BHINOJIHEHA B CPOK, OYOpMIICHHE, CTPYKTYpa U CTUIIb paboThl 00pa3IOBhIE;
paboTa BBINOJIIHEHA CAMOCTOSTENBHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000LICHNS, 3aKII0UCHHS U
BBIBO/IbI; IPaBHJIbHBIC OTBETHI HA BCE BONPOCHI IIPH 3aIUTE PaOOTHI; TEMa PACKPHITA MTOJIHOCTHIO;
CIIHCOK UCIIOJIb30BAHHBIX HCTOYHUKOB COJICPKHUT HE MEHEE MATH HCTOYHHUKOB;

4 6anna: cogepkanue paboThl COOTBETCTBYET TEMaTHKE KOHCIIEKTa-pedepara; paboTa BHIIOTHEHA
C HEe3HAUUTEJIbHBIMU 3aMEUYaHUSAME; paboTa BBIMOIHEHA B CPOK, B ODOPMIICHUH, CTPYKTYpE U
CTHJIE IPOEKTA HET rPpyObIX OMIMOOK; paboTa BHIMOJIHEHA CAMOCTOATENBHO, IPUCYTCTBYIOT
coOCTBEHHBIE 0000IICHNUS, 3aKITI0UEHHS U BBIBOBI; PAaBIUIIbHBIE OTBETHI HA BCE BONIPOCHI C
MOMOIIBIO TPETOIaBaTells PH 3aIUTe PabOThI

3 6asa: comepkanue paboThI B IIEJIOM COOTBETCTBYET 3asBJICHHOM TeMe; HAMMCAHHBIN KOHCTICKT-
pedepat umeeT 3HaUNTENIbHBIE 3aMEUaHKs; CJJaH ¢ HapylIeHneM rpaduka, B opopmieHuy,
CTPYKTYpE H CTUJIE pabOTHI €CTh HEJOCTATKH; pad0Ta BHIIOJIHEHA CAMOCTOSTENBHO, TPUCYTCTBYIOT
coOCTBEeHHBIE 0000IIECHNS; OTBETHI HE HA BCE BOIPOCHI MPH 3aIIUTE OTUYETA;

2 panaa: coaepkaHue padOThl 3HAUUTEIIFHO OTKJIOHSETCS OT 3asABJICHHOM TEMBI, OTCYTCTBYIOT
WU ClIeNIaHbl HeTIpaBHJIbHBIE BBIBO/IBI M 00001IeHUs; 0hopMiIeHHE pabOThl HE COOTBETCTBYET
TpeOOBAaHUAM; HET OTBETOB Ha BOMPOCHI MPH 3aLIUTE OTYETA.

0 6as10B: paboTa HE BHINOJIHEHA WM HE ABIISIETCS OPUTHMHAIBHOM, HE COOTBETCTBYET 3asIBICHHON
TEMe; BBIMOJIHEHA HE CAMOCTOATEIBHO

Temut pacuemno-zpagpuueckux pabom

«Pacuer MapaMeTpPOB IUNIOCKOT'O IMOTOKA Typ6yJ'ICHTHOF0 peKUMa»

«OHPCHGHGHI/IC HpOHYCKHOﬁ CIIOCOOHOCTH KaHala npru YCTAaHOBUBIICMCS pPABHOMCPHOM PCIKHUME ABUIKCHUSA)

«OHPCHGHGHI/IC HOpMaJ’ILHOﬁ FJIyGI/IHI)I IIOTOKa»

«OHPCHGHGHI/IC KpHTPI‘ICCKOI)'I FJ'[y6I/IHI>I IIOTOKa»

«IlocTpoenne kprBoOii CBOOOAHON NOBEPXHOCTH B pu3MaTHyecknx kananax: (4. 1) cmocobom baxmerera»

«[locTpoenne KprBoOii CBOOOAHON NOBEPXHOCTH B pu3MaTHYecKnX KaHanax: (Y. 2) ciocodom ITaBnoBckoro»

«[TocTpoenne KpuBOi CBOOOAHON MOBEPXHOCTH B MpH3MaTHieckux KaHanax: (Y. 3) cnocobom YapHOMCKOTO»

«Jenenue u cnusiHue oTokoB: (U. 1) onpexenenue TuIpaBIMYecKIX apaMeTPOB ITONIEPEYHBIX CCUEHHUN

«Jlenenune u cnusHue MoTokoB: (Y. 2) onpezeneHne NpoIyCKHON CIIOCOOHOCTH PYKaBOB)

«Jenenue u cnusuaue motokos: (U. 3) mocTpoeHne KPUBBIX CBOOOHON IIOBEPXHOCTH B PyKaBax»

Temwt Koncnekmos-peghepamos

«OcHOBHEIE 3aJa4YU 110 pacqéry HCYCTAHOBUBIICTOCS IBWKCHUS BOJIbI B PCKAX.»

«SMHI/IpI/I‘lCCKI/IG CXEMBbI IBMIKCHUS PEUYHOT'O ITOTOKA Ha n3rude pycia, KOHOCIIIUN «IICHTpO6C)KHOI71 CHJIBI» U
«OTPAKCHUSAN

8.1.1 Oyenounvie mamepuansl 0131 RPOMEHCYMOUHOU AMMECMAYUU 8 Popme - IK3AMeH

IIpumepHblii nepeuenv 0NPOCOB K IK3AMEHY:
[TonsATHS paBHOMEPHOTO M HEPAaBHOMEPHOT'0, YCTAHOBUBILETOCS M HEYCTaHOBHUBILETOCS,
JaMUHAPHOTO U TYpOYJIEHTHOTO PEXKUMOB JIBUKECHUS.
TypOynentHas myabcaius ckopoctu. Macmta6sl TypOysieHTHocTH. Onpenenenne
«BHEIIHEro» Macurada TypOyIeHTHOCTH.
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[TapameTpsl III0CKOT0 MOTOKA TYpOYJICHTHOTO peknMa.DopMyIIbl, OMUCHIBAIOIIIE
pacrpeneneHie CKopocTeil o riryouHe moToka

[ToHATHSA )KMBOrO CEYEHMS], CMOYEHHOT'O IIEPUMETPA, TUIAPABINYECKOTO paguyca. PopMyibl
IUISL KX ONPEJIeNICHUs B PyClie Tpaneneu1aibHoi GopMsl.

[TonATHS IPU3MATHYECKOTO M HEPU3MATHUECKOT O PyCEl; pycel IPaBWIIbHOM U
HeNpaBUILHON (GOPMBI.

BbIBO/I ypaBHEHMSI pABHOMEPHOTO ABHKEHHUS.

®opmymna llesu. [TorsaTre Moayss CKOPOCTH U MOLYJIS pacxoza.

®opmyisl Ui onpeneneHus kodpduuuenta Llesn.

Koadduuuent mepoxoBarocTu: TabIUIIBI AT ONIPEIEIeHUS 3HaUeHUH KoauineHTa
IIEPOXOBATOCTH, (PaKTOPHI, BIUSIONINE HA 3HAYCHUS KO3(pHLIMeHTa mepoXoBaTOCTH

[IpumeHeHne ypaBHEHUS paBHOMEPHOI'O ABMKECHUS JIJIS pacyeTa €CTECTBEHHBIX PYyCEll.

[IpumeHeHne ypaBHEHUs] paBHOMEPHOTO JIBMKEHMS I pacueTa KaHaJIOB C IEPEMEHHOM 110
HEepUMETPY MIEPOXOBATOCTHIO (B TOM YHCIIE MPU MOUICTHBIX YCIOBUSAX).

[TonsaTus HOpMaNBHOH IITyOUHBI U KPUTHUECKOW TITyOMHBI IOTOKA, pacueT HOPpMaJbHOI
riyOMHBI U KPUTUYECKOH ITyOMHBI IOTOKA B KaHAJIE IPOU3BOJIBHOTO CEUCHUS

IToHATHSA KPUTUYECKOM CKOPOCTH U KPUTUUECKOT'0 YKIIOHA ITIOTOKA, PaCcueT KPUTUUECKOM
CKOPOCTH ¥ KPUTUYECKOTO YKJIOHA [TIOTOKA B KaHAJIE IPOU3BOJILHOIO CCUCHMUS.

[TonsATHs ynenbHON SHEPTUH CTBOPA, OYPHOTO U CHOKOHHOTO IBM)KEHUS. Y paBHEHHE
KPUTHUYECKOTO COCTOsAHUA NTOTOKA. [Tapamerp kunetnunocru. Yucno Opyna.

HuddepenimansHoe ypaBHeHHE HEPABHOMEPHOTO IBKEHUS B TPU3MATHUECKUX PyClax.

@DopMbI CBOOOTHOM MOBEPXHOCTH MPH MOJIOKUTEIBHOM YKIIOHE JTHA (PacCCMOTPETh Cllyyau
npu i<iy, i=ix, i>ix).

@®opMbI CBOOOTHOM MOBEPXHOCTHU MPHU HYJIECBOM U OTPHUIIATEILHOM YKJIOHE JHA.

WuTerpupoBanue ypaBHEHHsI HEPABHOMEPHOTO JBMKEHHS B IPU3MATHYECKUX PYClIax MO
cioco0y baxmereBa. [IoHATHS THAPABINYECKOTO TIOKA3aTENs PYCila, OTHOCUTENbHON TIIyOHHBI U
OTHOCUTEIBHOr0 MOy pacxoja. dyHkinus baxmeresa.

WHuTerpupoBanue ypaBHEHN HEPAaBHOMEPHOTO IBUKEHUS B IPU3MATUYECKUX PyClIax 10
cniocoOy IlaBnoBckoro. dyukuus [1aBnoBckoro.

[Toctpoenne cBOOOAHOM TOBEPXHOCTH MO METOAY YapHOMCKOTO.

HuddepenmansHoe ypaBHEHHE HEPABHOMEPHOTO IBXKEHHUS B €CTECTBEHHBIX pyciax.
Mopnynb COIIPOTUBIICHHUS.

[TocTpoenune cBOOOTHON MOBEPXHOCTH IpH OMYpPKAIIUH U ITOCIEAYIONEM CIUSIHUHU pyCla.

Oco0eHHOCTH ABMKEHHUS MTOTOKA Ha U3rubde pycia. BeiBoa (opMyJibl onepeyHoro yKiaoHa
IOBEPXHOCTH Ha 3aKpYIJIEHUH pycJa.

HeycranoBusieecs apuxenune. Kinaccudukanus BoJIH IpH HEYCTAHOBUBILEMCS JIBHKCHUH.

Huddepennmanpable ypaBHEHUS HEYCTAaHOBUBILETOCS TNIABHO U3MEHSIOIIETOCS IBIKECHHS
’KHJIKOCTH.

JleMOHCTpauMOHHBIH BapuaHT TecTta Nel
1 Cuna mpeHus T, 603HUKAOWAA HA cpanuye nomoKa co cmenkamu pycia, onpec)eﬂ}zemc;z Kak

UT=y ol
ar

=pow/
ar

=Tl

ar

=1yl

2 Jleuoicenue, npu Komopom 2uopagiudeckue s1eMennvl NOMOoKa He USMEHSIOMCS NO ONUHe
mypoyneHmuoe
JIAMUHAPHOe



CNOKolHOe
pasHomepHoe
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3 Kax nHaswieaemcst 21yOuna nomoxa, npu Komopou 3a0anuiil pacxoo Q npoxooum 6 0aHHOM Ce4eHUU C
MUHUMATbHBLM 3ANACOM YOebHOU dHepeuu?

HOpManbHAS

Kpumuieckast

bvimosas

corcamast

4 Ilo kaxot ghopmyne onpedensemcs napamemp Kunemuynocmu I1,.?
Ol = aQ

5 Kakoe obosnauenue npunamo 05 MOOYisi pacxooa?
Uw

OF
0K

K9

6 Vkasicume pazmepnocms ko3ppuyuenma Illesu C

7 Kacamenvnoe Hanpsdicenue 6 HCUOKOCMU npu paéHOMEPHOM pestcume onpedeﬂﬂemCﬂ Kax

U=y gRi

D’[ :pgR

D’[ :pRl

8 Yemy pasen MoOyb pacxo0a npu pasHoMepHOM OBUIICEHUL NOMOKA, eCu pacxoo 600bl cocmaeisem 0,25
m¥/c, yknon 0,1 %o

2.5M%c

5,0 M/

25 Mm/c

50 7%/

9 OmHouieHue nIowaou Heue020 CeYeHusi K CMOYEHHOMY nepumempy pasHAemcs.
cpedHell cKopocmu NOMoKa
2UOPABTULECKOMY PAOUYCY
KO3hpuyuenmy 2udpasiuyecko2o cConpomusieHus
MeCmHOMY RAOEHUI0 Hanopa

10 Omﬂomeﬁuepacxoda AHCUOKOCU K nﬂowadu HCUBOCO CEUECHUA PABHACICA
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cpeoHetl CKopocmu NOmMoKa

2UOPABIULECKOMY PAOUYCY

KO3(hpuyuenmy 2uopasiuyecko2o conpomusieHus
MeCmHOMY RAJEHUI0 Hanopa

11 Kax nazvieaemcs 2nyouna nomoxa, npu Komopou 3a0anuslil pacxod Q npoxooum 8 0aHHOM CeYeHUU C
MUHUMATLHBIM 3ANACOM YOeTbHOU SHepeuu?

HOpManbHas

Kpumuuecxast

Ovimosas

coicamas

12 J]sudicenue, npu Komopom s8nsemcs
HeyCMaHOBUBUUMCS
YCMOUYUBIM
JaMuHapHoe
mypOyIeHmHbIM

13 Kakas uz npusedennvix nusxice gpopmyn oas onpedenerusi kodapguyuenma Llezu umeem asmopcmeo
Tonuaposa?

OC = ao %R 16/

6,15h
OC=4lg A E

- 1
DC_aO t(a-an)lgh

14 Ilpu nepagnomepHOM YCMAHOBUBUIEMCS OBUIICEHUU YKIOH OHA U YKIOH HOBEPXHOCTU NOMOKA CEA3AHBL
coomHoulenuem

O =i+dhlds
/

O I=i—/dh ds

O7=dn ds—;'/

O [=—ix dhds
15 Vkaocume pazmeprocms kod(hpuyuenma xacameibno2o Hanpsaicenus mpenus’t
/% 2
.\l:
0/
v
M
;% ,

16 nauenue napamempa xunemuurnocmu Il menvue eOuHuysl o3Havaem
[ 6yproe cocmosinue nomoka

L] cnokotinoe cocmosinue nomoka

L] pasnomepnoe dsudicenue nomoka

[ ] nepasnomeproe osudicenue nomoka

17 o kaxou popmyne onpedensiemes uucno @pyoa?
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gh
0 Fr-%
h
oV’
OFr=|—
Fr 20
hg
CFr= |

18 Kax nazvieaemcs 2nyouna nomoxa, npu Komopou 3a0anuslil pacxod Q npoxooum 6 0aHHOM CeYeHUU C

MUHUMATLHBIM 3ANACOM YOeTbHOU SHepeuu?

] nopmanvras

U] xpumuueckas

[] 6wimosan

[] cocamas

19 Jlsuoicenue, npu komopom 0V, 4 AsrAemcs
ot

] neycmanosuswumcs

L] yemotiuuevim

] aamunapnoe

[l mypbyrenmuoim

18 Ilpu pasromeprom 08udiceHuU YKIOH C860000HOU NOBEPXHOCMU
[ menve yknona ona nomoka

[] 6onvuwe yknona ona nomoxa

] pasen yknony ona nomoka

L[] wumeem obpammusiii ykion

19 o xakoii u3 npusedeHHvIX HUMNCE QOPMYT MOIHCHO ONPedelums pacxoo npu PpagHOMEPHOM
VCMAHOBUBULEMCS OBUNCEHUUNOMOKA?

LD= wC JRi
LD= oC JKi

JRi
LD= oK

20 Kax naszvieaemcst 2nyouna nomoxa, Komopasi COOmeemcmeyem pasHOMEPHOMY 08UNCEHUIO?
HOpManbHAs

Kpumuueckast

bvimosas

corcamast

HE|En

Kpurtepun oueHMBaHHS YCTHOTO 0TBETa HA KOHTPOJIbHbIE BONPOCHI (TIPOMEKYTOUHBI I
KOHTPOJIb, (POPMHUPOBAHNE KOMIIETEHIN):

DK3aMeH NMpoBOAUTCS B (hOpMe TECTOBOTO 3aJaHHs CPEACTBAMU 00pa30BaTEILHOIO OpTaja
educa.isu.ru, cocTouT U3 20 BONPOCOB U OLIEHUBAETCS 110 2 Oajia 3a KX bl MPaBUIbHBINA OTBET
Ha Bonpoc (MakcuMaibHO 40 6aioB 3a TecT).

OO1mast oleHKa BBICTABISETCS KaK CyMMa TEKYLIEro KOHTPOJIS U POMEXYTOYHOT'O KOHTPOJISL:

OueHo4HOE CpeaAcTBO KoiauuecTBo 0a1;10B
3a ceMecTp

Texkyliuii KOHTPOJIb:
CamocrosTenbHas padoTa:

[KoncrmekT-pedepar Ha TeMy: «OCHOBHBIE 33]1a9H 0 PacYETy HEYCTAHOBUBIIIETOCS IBIDKCHHS BOJIBI B 0-5
peKax.»
KoHcrekT-pedepaT Ha TeMY: « IMITUPHUCSCKIE CXEMBI IBIKCHHS PEYHOTO TIOTOKA Ha H3THOE 0-5

pycia, KOHIETIMN «IIEHTPOOEKHON CHIIBD) M «OTPAXKCHHS»
[IpaxTuueckne paboThI:
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Otuer 1O pacyeTHO-Tpaduueckoii pabore «Pacder mapaMeTpoB IUIOCKOTO  IOTOKA| 0-5
TypOyJICHTHOTO PEXHUMa)
Ortuer o pacyeTHo-rpadudeckoit pabdore «OnpezneneHne MpoIryCKHOW CIIOCOOHOCTH KaHasa 0-5
IPU yCTaHOBUBLIEMCS PABHOMEPHOM PEKUME ABHKECHUS»
Ortuert 1o pacueTHO-rpaduueckor padote «OnpeeneHie HOPMAILHON TITyOHHBI TOTOKa» 0-5
Ortuer 1o pacuetTHO-rpaduueckoii padbore «OmnpeneneHne KpUTHIECKON TITyOHHBI TOTOKa» 0-5
Otuer no pacueTHO-rpaduueckoit pabore «IlocTpoeHne KpuBOH cBOOOIHON MOBEPXHOCTH B 0-5
npusMarndecknx kananax: (Y. 1) cnocobom baxmeresay
OTueT Mo pacdeTHO-Tpaduueckon padote «llocTpoeHre KPHBOH CBOOOTHOW MOBEPXHOCTH B 0-5
npusMarndeckux kananax: (Y. 2) cnocobom [1aBnoBckoro»
OTtueT o pacdyeTHo-Tpaduueckort padote «IlocTpoeHe KPHUBOH CBOOOIHONM MOBEPXHOCTH B 0-5
npusMarndecknx kananax: (4. 3) cnocobom YapHOoMCKOro»
Otuer o pacueTHO-Tpauueckoi padbote «lenenne u cinusaue norokos: (Y. 1) ompeneneHue 0-5
THPaBIMYECKIX TaPAMETPOB IONEPEUHBIX CEUECHUI
Oruer 110 pacyeTHO-TpaduuecKkor padbore «Jlenenue u ciusHue noTokos: (U. 2) onpeneneHue 0-5
MPOITYCKHOH CITIOCOOHOCTH PYKaBOBY
OTueT 110 pacueTHO-rpaUUIECKOM paboTe «/leIleHne U CiarusgHue N0TOKOB: (Y. 3) mocTpoeHHe 0-5
KPHBBIX CBOOOTHOM MOBEPXHOCTH B PyKaBax»

IIpoMeXyTOYHBIH KOHTPOJIb:
JK3aMCHAlMOHHBIN TCCT 0-40

HToro: 0-100

10 0AJUILHOMN CUCTEME:

CyMMapHBbIe 0alIbl, TOyYeHHBIE 00yJaloImuMcs 38 AxaneMuueckas OleHKa
TEKYIIHHA KOHTPOJIb U MPOMEKYTOUYHBIA KOHTPOJIS
Menee 60 6amoB HEYJOBJIETBOPUTEIHHO
60-70 GasioB YAOBJIETBOPUTEIBHO
71-85 GansoB XOPOILIO
86-100 6aoB OTJIMYHO
Pa3paborunk:
2 /7 JlotieHT Kadeapsl THAPOTIOTHH
W IPAPOJIOTIOIB30BaAHUA

E.H. CytbIpyHa

[Tporpamma coctaBiena B coorBeTcTBuH ¢ TpeboBanussMu @I'OC BO no nanpasieHuio

noarorosku 05.03.04 I'mnpomeTreoposorus.

[Iporpamma paccMOTpeHa Ha 3acelaHiu Kadeapsl TUAPOIOTUH U IPUPOIOTIOB30BAHMS POTOKOI
Nel4 ot 30.04.2024 7
3a. kadenpoit _ ~ 7 E.H. Cyrbipuna

Hacrosimas nmporpamMma He MOXeT ObITh BOCIPOM3BeleHA HU B Kakoi ¢opme 0e3
NpeABapUTEJbHOI0 MUCbMEHHOI0 pa3pemeHnst Kadeapbl-pa3padoTynKa NPOrpamMMmal.
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