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[Ipu pazpaboTke paboueit mporpaMMel yueOHOM TUCIMITIIMHBI B OCHOBY TOJIOKEHBI:

1) ®I'OC BO no nanpaenenuto noarorosku 20.03.01 TexHochepHast 6€30MacHOCTD, YTBEPK ICHHBIH
MuHUCTEpCTBOM HAYKH U BhICIIETO 00pazoBaHus PO «25» mas 2020r., mpuka3 Ne 680

2) YueOHBIM TUIaH OCHOBHOW oOpa3zoBatenbHO# mporpammbl 20.03.01 TexnochepHas 0e30macHOCTh
npodmis [loxkapras 6e3omacHocTs 0g00peH Yuennm coBetoM I’ BOY BO I'AY Ceseproro 3aypaibs oT
«23» centsaops 2020 r. [Iporokom Ne 2

Pabouas mporpamma yueOHON AVCHMIDINHBI (MOAYJs) 0J00peHa Ha 3acemaHuu Kadeapsl TexHUUeckue
cuctembl B AIIK ot « 21 » okTs16ps 2020 r. IIpotokon Ne 2

3aBenyromnmii kadeapoit /ﬂ?/ = H. H. YcTunos

Pabouas mporpamma yueOHOM TUCTMILIHHBI (MOIYIISA) OJOOPEHA METOAMYECKON KOMICCHEH HHCTUTYTA OT
« 24 » oxTs0ps 2020 1. [IpoTokom Ne 2

. 3/ o
[Ipencenarens METOAUYECKON KOMUCCUN HHCTUTYTA 5 i o O.A. MenskoBa

Pa3zpaboTyuxk :

Kokommu C.H., nouent kapenpsr Texunueckue cuctemsl B AIIK, k.T.H.

JIMpeKTOop MHCTUTYTA: Z/ 5 I'A. opH
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1. IlepeyeHb MIaAHUPYEMBIX Pe3yJabTATOB 00yUYeHHs MO AUCHHUILINHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

TEXHOJIOTHUI IpH
pEUIEHUH TUITOBBIX
3aJ1a4 B 00JracTu
npodecCHOHATbHON
JIeATCIIEHOCTH,
CBSI3aHHOMU C 3alIUTOHN
OKPYKaroIlEe cpebl
1 o0ecrieyeHrueEM
0e301macHOCTH
yeJIOBeKa

B o0Jractu
npodeccuoHaIbHOM
JEATEILHOCTH.

Koo [Tepeuens mIaHUpPyEMBbIX
Nupukatop AoCTHXKEHUSA
Komne- | Pe3ynpTaTel 0CBOEHUS pe3yJIbTaToOB 00yUYEHUS 1O
KOMIIETEHIINHI
menyuu JUCHUIIIINHE
CriocobeH y4uThIBaTh 3HaTh:
COBPEMEHHBIE - OCHOBHBIC XapaKTePUCTHKH
TEHJICHLIUU PA3BUTHS 3aKOHBI CTATUKH U THHAMHUKH
TCXHHUKH U YKUJIKOCTEM, METOIMKU pacyeTa
TCXHOJIOTUH B MapaMeTpoB ABMKEHUS )KUIKOCTEN.
obuactu VMeTh:
TeXHOC(EPHOH - BINOJIHATE IPOEKTHBIE U
6e3onaCHOCTH’v U -4omk-1 Uicnionb3yer MPOBEPOYHBIC PACUETHI MO
M3MCPHUTCIEHON fl 3HAHUA 3aKOHOB TUAPAaBINYCCKOMY U I'a30BOMY
BEIMHCITUTEILHON TUAPOra3oJUHAMUKU IIPU 000pYyIOBaHUIO, HCIIONB3YS
OIIK- | rexnuku, P P ’
pelIeHus TUTIOBBIX 33/1a4 | OCHOBHBIEC 3aKOHBI THIPOMEXAHHUKH.
1 UH(GOPMaIMOHHBIX

Baagers:

- METOJlaMU U METOAUKAMHU pacyeTa
OCHOBHBIX THAPOMEXaHUUECKUX
nmapaMeTpoB B 00IacTH
po(heCCHOHATBHOMN IeATEIbHOCTH.

2. MecTo AUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHass AuCHUIUIMHA OTHOCUTCS K broky 1 oOs3aTenpHONM YacTH 0oOpa3oBaTeIbHOM

pOTPaMMBI.

[IpeamecTByOMMUMEI AUCIUTUIMHAME SBISIIOTCS «MarteMatuka» u « Du3nkay.
'mpparazoguHamMuka sBISETCS  MPEAIIECTBYIONIEH IUCUMIUIMHON I JAMCLMIUIMH

«Iloxxapnas TexHuka» u «lIpoTuBonOXKapHOE BOJOCHAOKEHHEY.

JuctumiuHa usydaercs Ha 2 Kypce B 4 ceMecTpe 1o o4HOM ¢opme oOyueHust U Ha 3 Kypce B 5

ceMecTpe 10 3a049HOH hopme 00yUueHHS.




3. O0beM TUCHUILVINHBI U BBl y4eOHOH padoThI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI cocTaBisieT 144 daca, 4 3a4eTHBIC CIUHULIBI.

. Ounas dopma 3aounas popma

Bun yae6HO# paboThI 4 cemectp 5 cemecTp
AyauTopHbIe 3aHATHS (BCEro) 64 18
B Tom umncne:
Jlexkuun 32 8
[Tpaktrueckue 3ansatus (113) 32 10
CamocrosiTejibHasi pa6oTa (Bcero) 80 126
B tom uncine:
[TpopaboTka MaTepuana JeKIuH, 40
noaroroBska k 113 70
CaMOCTOSITeThHOC U3YICHHUE TEM 8
NunuBuayanpHOE 3a1aHNE 32
KontponbHas pabora - 56
By npomeKyTo4HON aTTecTaluy 3a4€T 3a4€T
OO11ast TPyI0EMKOCTh
qac 144 144
3ad4. eI. 4 4

4. Conepskanue QM CHUININHbBI

4.1. Conep:xanue pa3iesioB TUCHUNIHHBI

Cogaepxanue pasaena

3

CTPYKTypa ¥  OCOOCHHOCTH  JKHJIKOTO |
ra3000pa3HOTO COCTOSIHHSA Cpejbl. [IIOTHOCTh CIUTONIHOM Cpelbl.
OObeMHBIE CBOMCTBA KXUAKOCTEM M Ta30B. BI3KOCTh KameJbHBIX
JKuaKocTeit 1 ra3oB. CKOpocTh 3ByKa. [I0BEpXHOCTHOE HATSKCHHE
sxuakocred. Kunenue sxunxkocreii. Kasuranus.

OO6mue ycmoBusi paBHOBecHs. OCHOBHAsI TeopeMa THIPOCTATHKH.
OcHOBHOE YypaBHEHHWE THAPOCTATHKH (ypaBHEHHE Oiinepa).
PaBHOBecue HeC)KMMaeMOM JKHIKOCTH B IIOJIE CHJIBI TSDKECTH.
PaBHOBecHe Hec)KMMaeMOH KHUIKOCTH B COOOIIAIOMIMXCS COCYyIax.
M3mepenne napnenus. Cuiabl JaBICHUS TOKOSIICHCS KUIKOCTH HA
KpUBOJIMHEHHBIE TOBEpXHOCTH. CHWIBI JaBICHUS TIOKOSIICHCS
JKUJKOCTH Ha IJIOCKUE MOBEPXHOCTH. OTHOCUTEIBLHOE PABHOBECHE
HEC)KUMaeMoOH >kuakKocTh. 3akoH Apxumena. [lnaBanue Ted.
OcCTOiYNBOCTh IUIABAIONIUX TeJI. PaBHOBecHe rasa B II0JIC CHIIBI

OCHOBHbBIE IOHSTHS U ONPEACICHUS] KUHEMATUKH KUJIKOCTU U rasa.
VYpaBHeHHE HEpa3pHIBHOCTH. YpaBHEHHE bepHymu mns TpyOku
TOKa. YpaBHeHHE bepHyiu Ajisi OJJHOMEPHOIO TOTOKAa  BSI3KOM
HECKMMaeMo# xuakocTd. Ilorepu naBineHHs] Ha THUAPABIMYECKUX
COTIPOTUBJICHHSX. OCHOBBI TEOpMHM TMONOOMS W  aHaJIH3a
Pa3MepHOCTEH U X MPUMEHEHUE IS ONIPEIeNIEHUS COIIPOTUBIICHUS
THIIPAaBIMYECKOro TpeHus. JlaMuHapHbIi U TypOyJIeHTHBINA PEKUMBI
JBUKEHHS KUAKOCTEH M Ta30B. YCIIOBHUS NEPEXOAa CKOPOCTH Tas3a
yepe3  CKOpocTh  3Byka. OCHOBHBIE  TE€PMOAMHAMHUYECKHE
COOTHOIICHHS TAa30BOM AWHAMUKHA TIpU aauabaTHYecKOM TE€YeHHUHU

No HaumenoBanue pasnena
pasnena JHMCIUATUIMHBI
1 2
1 OcHoBHbIC pusnueckue | MosekynspHas
CBOMCTBA >XUAKOCTEU U
ra3on
2 CraTuka >KHIKOCTEH H
ra3oB
TSHKECTH.
3 OCHOBBI KUHEMATHKH U
JIMHAMUKU KUJKOCTU U
rasa




UJeaTbHOTO COBEpIIeHHOro rasa. IlapameTpbl TOpPMOXKEHHSL.
lazoguHamuueckue GyHKIIHM.

4 Ucreuenne xxugkoctu n | McreueHne »XUIKOCTH TPH MOCTOSTHHOM Hamope. CBOHCTBa CTpyu
rasa yepe3 OTBEpPCTUA M | IpM HWCTedYeHWH. Buasl HacaakoB. lcreueHwe XUOAKOCTH W3
HacaJKu pe3epByapa npu nepeMeHHOM Hanope (OMOpoKHEHHE PE3ePBYapoB).

HcTeyenue raza u3 o0bemMa uepes3 OTBEPCTHUS M HACAKH.

5 Pacuer Knaccudukamus tpybomposozgoB. Pacder mpocroro tpybompoBoaa
TPYOOITPOBOIHBIX MIpU IBIKEHHUH JKUAKOCTH. Pacder cloXHOTO TpyOompoBoja mpH
CUCTEM JIBUKCHUU XKUJKOCTH. PacueT TpyOOIpOBOIOB IPU IBUKCHUY Ta30B.

PaGora Harnerarens B ceru. [IpsmMoil TuIpaBIWYecKwii ynap B
TpyOax. CKaukd YIUIOTHEHHH MPH CBEPX3BYKOBOM TEUYEHWH Ta30B.
Bo3HukHOBEHME  CKaukoB  ymiloTHeHW.  IIpsMol  ckadok
yriotHeHul. Kocele ckauku yrioTHeHus. CKauku KOHACHCAIIUH.

4.2. Pa3zgenn! JUCIUIIIINH M BUABI 3AHATHH

Ounas popma 00ydeHHS

g

%

) HanmMeHnoBanue pasnenos Jlexuun 113 CPC | Bcero

2

1 | OcHOBHBIC (hPM3NUECKUE CBOWCTBA KHIKOCTEH U ra3oB 2 2 2 6

2 CraTHKa JXKUIKOCTEH U Ta30B 6 6 10 22

3 OCHOBBI KUHEMATUKH U JUHAMUKH KUIKOCTH U Ta3a 10 10 12 32

4 | HcredyeHue *)UIKOCTU U I'a3a Yepe3 OTBEPCTHS M HACATKU 6 6 16 28

5 | Pacuer TpyOOnpOBOAHBIX CHCTEM 8 8 40 56
Hroro 32 32 80 144

3aounas popma 00ydeHus
g
> % HauMeHoBaHuE pa3ieiioB Jlekuuu | T13 CPC Bcero
8

1 OcCHOBHBIE (PU3NYECKHUE CBOMCTBA JKUJKOCTEH U ra30B - - 4 4

2 CraTHKa )XHJIKOCTEH U ra30B 1 2 15 18

3 OCHOBBI KHHEMATHKH U JUHAMHKU >KUJIKOCTH U ra3a 3 4 29 36

4 | HUcredeHne KUIKOCTH U Ta3a Yepe3 OTBEPCTHS U HACAIKU 1 1 15 17

5 | Pacuer TpyOONpOBOIHBIX CUCTEM 3 3 63 69
Uroro 8 10 126 144

4.3. 3aHATHSA CEMHMHAPCKOI0 THNA

Ne Ne pazgena . TpynoemkocTs, (dac)
TemaTHka NPaKTUYCSCKUX 3aHATHH
II/IT | mucuMIUIHHEBI 0YHOE 3a09HOE

1 2 3 4 5

1 1 Onpenenenne OCHOBHBIX TIOKa3aTeNe, XapaKTepu3yoImnX 2 i
TEPMOIMHAMUYECKOE COCTOSIHUE KHKOCTEH 1 ra30B

2 2 OrmpeneneHne THAPOCTATUICCKOTO JIABJICHHUSI M €0 CHIIBI 2 2
HAa MJIOCKHE W KPUBOJMHEHHBIC TTOBEPXHOCTH

3 2 OnpefereHrde mapaMeTPOB M ITOKA3aTele MOKOSIIEHCS 2 i
KHUJIKOCTH TIPH JBWKEHHH, 3aII0JIHEHHOTO €10 Cocy ia

4 2 OmpeneneHre MoOKa3aTeNeH COCTOSIHUS TIPU  YCIOBHH 2 i
paBHOBECHS T'a3a B MOJIE CHIIBI TSDKECTH




5 3 OHpC,Z[CJ'IeHI/Ie TUAPOAUHAMHUYICCKOT'O JaBJICHU n 2 1
CKOPOCTH IPHU YCTAHOBUBHIEMCSA ABHMXKCHHS X KUAKOCTHU

6 3 OnpeneneHne TUAPABIMYECKUX TIOTEPh HA MECTHBIC
COMPOTHBIACHUS W CONPOTHBICHHS MO  JUTHHE 4 2
TpyOOIpoBOIa

7 3 OmnpeneneHne OCHOBHBIX TEPMOJIMHAMHYIECKHUX
COOTHOIICHHI Ta30BOW JUHAMUKH TIPU aAHa0aTHUECKOM 4 1
TEYCHUU COBEPIICHHOTO Tra3a

8 4 Omnpenenenne mapaMeTpoB HCTEUEHHsS Ta3a u3 oObema
yepe3 oTBepcTHs W Hacanku. OmpejeneHHe CKOPOCTH,
pacxoga ¥ THUAPOJAMHAMHUYECKOTO  JIABJICHUS  IPHU 4 1
WCTCUYCHUU >KHIKOCTH W3 OTBEPCTUH M HACAIKOB TOJ
MOCTOSIHHBIM HAITIOPOM

9 4 Omnpenenenne CKOPOCTH, pacxo/ia ¥ THAPOTNHAMHYECKOTO
JIaBJICHUSI TP WCTCYCHHU JKHIKOCTH M3 OTBEPCTUH M 2 -
HACAaJIKOB IOJI TIEPEMEHHBIM HAIIOPOM
10 5 Pacder npocThIX TpyOOIIPOBOIOB 2 1
11 5 Pacuer cnoxHBIX TPYOOIIPOBOZOB 4 2
12 5 Omnpenenenue OCHOBHBIX TEPMOIMHAMUYECKUX
MapaMeTPoB MPH MPSIMBIX M KOCBIX CKaYKaX YIJIOTHEHUMA 4 -
ra3oB B TpyOe
Uroro 32 10

4.4. Y4eOHble 3aHATHS, Pa3BUBAIOIIME Yy 00YYAIOIIUXCH HABBIKH KOMAaH/IHOM padoThl,
MEKJIMYHOCTHbIE KOMMYHUKAIMU, IPUHATHE PelIeHUil, TuIepcKue KauecTBa
He npedycmompero OIIOI1

4.5. YueoOHble 3aHATHA B (popMe MPAKTHYECKOI MOATOTOBKH
He npedycmompero OIIOI1

4.6. IIpumepHasi TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)

He npedycmompeno OIIOIT

5. Yue6Ho-MeToAMYeCKOEe 0OGecTieyeHre CAMOCTONATEbHON PadoThl CTYAEeHTOB

Ounas ¢popma o0yueHus

5.1. Tunbl caMOCTOATEBLHOH PadOTHI H €€ KOHTPOJIb

Tun camocToATeIbHON PadoThI ®dopma 00yueHus Tekyimnii KOHTPOJIb
OYHast 3a049Hast

ITpopaboTka MaTepuana JeKIHiH, 40 - TECTUPOBAaHUE

MOJITOTOBKA K 3aHATHUSIM 70

CamocTosTenbHOE U3YYeHUE TEM 8 cobeceJoBaHUE

WupuBuyansHOE 3a1aHAe 32 cobeceoBaHne

KoHTposnbHble paboThI 56 cobecejoBaHNE
BCETr'0 4acOB: 80 126

5.2. YuyeOHO-MeTOANMYeCKUEe MATEePUAJIbI ISl CAMOCTOSATEIbHON PadoThI:
1. Xnanosuu M.®. I'maporazonuHamMuka. MeToin4eckre yKa3aHus 10 U3Y4E€HHUIO TUCIUITITMHbI
U BBIIOJHEHUIO KOHTPOJBHOM paboThl [UIsl CTYACHTOB 3a04HOH (opmbl 00ydeHHs.
[DnexkTponHbIi pecypc] — Ttomenb: 'AY Cesepnoro 3aypanbs, 2016. — 94 c.



2. XXnanoBuma M.®. KoHcriekT Jeknuii mo quciuruimae « uaporasoquHaMuKkay JUisi CTYACHTOB
Bcex (popm oOyuenus. [DnekTpoHHbI pecypc| — Tiomenn: 'AY Ceseproro 3aypaibsi, 2016.

-89 c.

3. Pyxuenko A.I1. CenbckoX035HCTBEHHOE BOIOCHAOKEHHE. [ DTIEKTPOHHBIN pecypc]| — TroMeHb:
TI'CXA, 2006. — 54 c.

5.3. TeM]:pI, BBIHOCUMbIE€ HAa CAMOCTOATEC/ILHOC U3YUCHHUEC:

1. OcHOBBI TeOpuU OO0 U aHAIN3a PA3MEPHOCTEH.
2. CaoiicTBa CTpyH IpU UCTEUECHUU KUJIKOCTH U3 HACAJKOB U OTBEPCTHIA.
3.

Pacuer cudonnoro Tpyoonpososa.

6. DoHI OLEHOYHBIX CPEACTB /ISl TPOBEAEHHS] MPOMEKYTOYHOM

oﬁyqamumxcﬂ no JTMCHMIIJINHE

aTTeCTallumn

6.1 IlepeyeHp KOMIETEeHUMII ¢ YKa3aHHMeM 3TanoB MX (pOPMHUPOBaAHHUS B Ipolecce

0CBOEHNs1 00pa30BaTeJIbHOI MPOrpaMMbl

Koo [Iepedens muIaHUpyeMBbIX HanmenoBanue
WNHaukaTop AOCTHKEHUS
Komne- pE3yNbTaTOB O0YUYEHUS 110 OIIEHOYHOTO CPEJICTBA
KOMIIETCHIINU
meHyuu JUCIIUAILINHE
3HATB: Tect
- OCHOBHBIE XapaKTEPHUCTHKH
3aKOHBI CTATHKH U JUHAMUAKH
JKUJKOCTEH, MECTOIUKH
pacueTa mapameTpoB
NBIKEHUS KUIKOCTEN.
YMmerThb:
N-4omk1 Ucnions3yer - BBIMOJTHATH IPOEKTHBIE U
SHaHWS 3aKOHOB [POBEPOUYHBIE PACYETHI 110
OIIK- |r HUAPOra3oIMHAMHKH 1IpH TUJIPABINYECKOMY U Ta30BOMY
1 pELICHHS TUIIOBBIX 3a/1a4 B _ | oBopynosanmo, uemomssys
obnactu mpodecCuoHaTbHOM
OCHOBHBIE 3aKOHBI
NEITEILHOCTH.
TUJIPOMEXAHUKH.
Baagern:
- METOAAaMHU U MECTOAUKaAMU
pacueTa OCHOBHBIX
FI/I):[pOMeXElHI/I‘IeCKI/IX
rapaMeTpoB B 001acTH
npodecCHOHANTEHON
IEATENHHOCTH.
6.2. lllxaanl oeHNBAHNA
IxaJjia oneHUBAHNA TECTUPOBAHNS HA DK3aMeHe
% BBINOJHEHHUS 3aJaHUS PesyabTar
MmeHee 50 He 3a4TeHO
50 - 100 3a4TEHO

6.4. TunoBbie KOHTPOJILHBIC 321aHUS WJIM HHbIE MATEPHAJIBI:

YKa3aHbl B IPUIOKEHUN 1.




7. IlepeyeHb OCHOBHOI M I0NIOJTHUTEJIBLHOM y4eOHOH JUTEPaTypPbl, HE00X0AMMOM s
OCBOEHMS THCIUNIUHBI:

a) OCHOBHasI JINTEpaTypa:

1. MypaBbeB, A. B. 'maporazoaunnamuka : yaeonoe nmocooue / A. B. Mypasbe, H. H. Koxyxos,
N. T. Ipo3nos ; nox penakuueit A. B. bapakoBa. — Boponex : BopoHexxckuii rocy1apcTBEeHHbBIN
texundeckuit yausepcutet, ObC ACB, 2018. — 314 ¢. — ISBN 978-5-7731-0698-2. — Tekcr :
anektpoHHblt // Lludposoit obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93255.html. — Pesxkum noctyma: s apropusup. [lonb3oBaTeneii

2. I'mapora3onuHamMuKka (C AJIEMEHTaMHU TPOIECCOB U ammapaToB) : yuyeOHoe mocobue / E. A.
Kpectun, A. JI. Jlykc, A. I'. MarseeB, A. B. IllabanoBa. — Camapa : Camapckuit
rOCY/IapCTBEHHBIA apXUTEKTYPHO-CTpOUTENbHBIN yHHBepcuTeT, ObC ACB, 2015. — 366 c. —
ISBN 978-5-9585-0625-5. — Tekcr : anexrponHslii // Lludposoit o6pazoBarenbHbIil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/49890.html. — Pexum mocryma: mms
aBTOPU3HP. MOJIb30BATENEH

0) IONOJIHUTEIIbHAS :

1. Pyxnenko A.IL. I'mnpasnuka: [Ipumepsr pemenns 3agad / A.Il. Pyxaenko — Tromens: TTCXA,
2010. - 55 c.

2. Pyxnenko A.Il. COopHuUK 33124 11O TUAPABIMKE U THApaBIndeckuM MammHam / A.I1. Pyxnenko
— Tromenn: TI'CXA, 2008. — 148 c.

3. Pyxnenko A.IL I'mppasnuka u runpasnudeckue mamuasl / AT Pyxmnenko — Tromens: TTCXA,
2007. - 112 c.

8. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKANNOHHOM ceTn ""UHTepHeT"
(6a3b1 maHHBIX, KHPOPMAIIMOHHO-CIIPABOYHBIC M TOUCKOBBIE CHCTEMbI, HHTEPHET PECYPChI)
WWWw.agris.ru — MexayHapoaHas HWH(POPMAIMOHHAS CHCTEMa 0 CEIIbCKOMY XO3SWCTBY M
CMEXHBIM C HUMH OTPaCIIsIM.

WWW.agro-prom.ru — MadopManuoHHbIH TOPTAI IO CEITBCKOMY XO3SIMICTBY M arpapHOM HayKe.

9. MeToauveckue yKazaHus sl 00yYaIOUIUXCS 10 OCBOEHUIO JUCIHUNIMHBI
Knanouy M.®. Mertoaudeckue yka3zaHWs I MOPAKTUYECKUX 3aHATUWA 10 JUCHUILIIAHE

«['uaporazoauHaMuKkay 17 CTYAEHTOB BeeX (hopM oOyueHus. [ DnekTpoHHbI pecypc] — TroMeHs:
I'AY Cesepnoro 3aypanss, 2016. — 68 c.

10. Ilepeyens HH(POPMALHOHHBIX TEXHOJIOTHI
SJIEKTPOHHA S UTHOOPMAILIMOHHA 1 OBPABOBATEJIBHAS CPEZIA Moodle.

11. MaTepuajibHO-TeXHHYECKOe o0ecneyeHrue TUCHUIINHBI
Jnst yTeHus neKuuid no AUCHUIUINHE «[ MaporazofMHaMUKa» UCTOIB3YIOTCS ayJUTOPUU C

MYJIbTUMEAMUHBIM ~ 00OpYJOBaHUEM. JlaGopaTopHble  3aHATUS [0  JUCHUIUIMHE
«['uaporazoarHaMuKay MPOBOJIATCS B CHIELHATBHBIX ayJUTOPUSIX.

12. OcoOeHHOCTH OCBOEHHS] JUCHMUIUIMHBI JUIS WHBAJIWAOB M JIMI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI

OO0yuenne 0oO0ydJaromuxcsi ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSMH 3/IOPOBbS TIPU HEOOXOTUMOCTH
OCYIIECTBISICTCSI Ha OCHOBE aJ[aITHPOBAHHON paboyeil mporpaMMbl ¢ UCHOJIh30BAHHEM CIICIIUATBHBIX
METOJIOB OOYYEHHS M JUAAKTHYECKUX MAaTEPUaloOB, COCTABJICHHBIX C Yy4Y4eTOM OCOOCHHOCTEH
MCUXO(PU3NYECKOr0 PA3BUTHS, HWHAWBUAYAIbHBIX BO3MOXKHOCTEH W COCTOSIHHS 370POBbSI TaKUX
oOyudatonuxcs (00yJaromerocs).


http://www.agris.ru/
http://www.agro-prom.ru/

B memsix ocBoeHus yueOHOHM HporpaMMmbl AUCLUILIMHBI MHBAIMIAMU U JIMLAMH C OIPaHMYEHHBIMHU
BO3MOXKHOCTSIMH 3/10pOBbsI 00€CIIEUNBACTCS:

* 7Sl MTHBAJHMOB M JIML] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 10 3pEHHIO: pa3MEIlCHHE B
JOCTYMHBIX JUIS OOYYalOUIMXCsl, SBISIOIIMXCS CJENBIMA WM  CIa0OBHISIIMMH, MeCTax M B
aJanTUpoBaHHON ¢opMe cHpaBOYHONH HH(OpMANMM O pacnucaHUU y4YeOHBIX 3aHATHI; NPUCYTCTBHUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00YyYaromEeMycsl HEOOX0AUMYIO IIOMOIIIb; BBIITYCK
aNbTEPHATUBHBIX (JOPMATOB  METOAMYECKHUX MaTepuasioB (KpymHeId wmpudT win aynuodaiiisr),
HCIoNb30BaHue Bepcum caiita misa ciabosuaammx OBC IPR BOOKS wm crennaasHOTO MOOHIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpaMMbel HEBH3yaldbHOTO JOCTyNa K HWH(POpPMAIIHH,
npeJHa3HaYeHHON JJIs1 MOOMJIBHBIX YCTPOMCTB, paboTalonux Ha onepauronHoi cucreme Android u 108,
KOTOpasi He TpeOyeT clenuanbHO 00y4eHHOTO acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboTaroT co
CBOMM YCTPOMCTBOM IIPUBBIYHBIM CIOCOOOM, HCIIONb3ysd CHELMANbHBIE ILITaTHBIE MPOrPaMMbI TS
He3paunx Jtoaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer monHy0 COBMECTHMOCTS);

* 175l MHBANKJOB W JIUI C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3[I0POBbS MO CIIyXY: HaJIeKalIUMHU
3BYKOBBIMH CPEICTBaMHU BOCIIPOU3BETeHNE HH(OpMAaL;

* U1 MHBAJIMIOB M JIMIl C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 30pPOBbsI, UMEIOIINX HAPyIICHHS
OTIOPHO-/IBUTATEIILHOTO afapara: BO3MOXXHOCTD OeCTIPENITCTBEHHOTO JOCTYIa 00y4JalomuXcs B y4eOHbIe
MIOMEIIEHHs], TyaleTHbIe KOMHAThl M Jpyrue ImoMenieHus: kadenpsl, a Takke MpeObIBaHUE B yKa3aHHBIX

MOMEIIECHUSIX.
Oo6pa3zoBanue 00y4aroIUXCsl C OTPAaHUIEHHBIME BO3MOKHOCTSIMU 3/I0POBbSI MOXKET OBITh OPraHU30BaHO

KaK COBMECTHO C ApYyIruMHu O6y‘laIOH_II/IMI/IC$I, TaK U B OTACJIbHBIX I'pyNIiax U B OTACJIbHBIX OpraHru3anuax
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KOHTPOJIBHBIE 3AJJAHUSA U UHBIE MATEPUAJIbBI OLIEHKWU 3Hanuii, yMeHHii, HABLIKOB U
(WiIn) oNbITA AESATeTbHOCTH, XapaKTepPU3yoIKe 3Talbl (JopMUPOBaAHNA KOMIIETEHIHHA B mpolecce

OCBOCHHUA JTUCIHUILIMHBI «FH}IPOF&Z{O[{HH&MI/IK{']»

1 Bonpocsl Aj1 NOATOTOBKH K 3a4eTy MO AUCHUIIHHE

OIIK-1
Cnocoben
YYUTHIBATh
COBpEMEHHBIE
TEHICHIINY Pa3BUTHS
TEXHHUKH U
TEXHOJIOTHH B
obmactu
TexHochepHoit
0€30I1aCHOCTH,
HU3MEPUTENLHON U
BBIYUCIUTEIIFHON
TEXHUKH,
WH(POPMAIMOHHBIX
TEXHOJIOTUH MTPHU
PEIICHUH TUITOBBIX
3a7a4 B o0JacTu
poheCcCHOHATBHON
JEATEIbHOCTH,
CBSI3aHHOM C
3aIATON
OKpY>KaroIIel cpebl
1 o0ecIieueHueM
0e30macHOCTH
YeJI0BeKa.

1. PaccmarpuBaemble MOIETH XUAKOCTEH W Ta3oB. DU3WUECKHE CBOMCTBA
JKUJKOCTEH U ra3oB.

2. BQSKOCTL, CHJIBI BSI3KOCTH. MeXaHW3M BO3HUKHOBCHHS CHJI BA3KOCTH.

3. I'unoTe3a CIJIONIHOCTH. HOBCpXHOCTHOG HaTsODKCHHUC XKUJIKOCTH.

4. Tmapoctatnyeckoe nOaBjeHWEe M e€ro cpoicTBa. OCHOBHOE  ypaBHEHHE
THJIPOCTATHKH.
5. Bugel naBneHus, ThE30METpPHYECKass U BaKyyMMETpUYecKas BBICOTA.

I'mppocraTuyeckuil Hamop.

6. Cuna THAPOCTATHYCCKOI'0 JaBJICHHA X XKUIKOCTH HA INIOCKKUE ITOBEPXHOCTH.

7. Cuma THAPOCTATUYECKOTO JaBJICHUS OJKUAKOCTH Ha KPUBOJIWHEHHBIE
TIOBEPXHOCTH.

8. 'mapaBnuyeckre MalMHBI THAPOCTATHYECKOTO AeicTBHs. CxeMbl mpecca U
MYJIBTUILUIMKATOPA.

9. PaBHOBeCHE Ta3a B MOJI€ CHJIBI TSKCCTH.

10. OcHoBHBIE KHHEMAaTHYECKHE XAapaKTEPUCTHKH H
KHJIKOCTH U T'a30B.

IIOHATHA OBHXKCHUS

11. Ionstre o motoke. OCHOBHBIE XaPaKTEPUCTHUKH TIOTOKA.

12. Bunel IBMKEHUS JKAIKOCTH U Ta30B.

13. YpaBHeHre HEpa3pBIBHOCTH YCTAHOBUBIICTOCS IBU)KEHUSI JKUJIKOCTH U Ta3a.

14. YpaBuenuie bepHymnu Uisi TOTOKA peanbHON KUIKOCTH. DHEPreTHUSCKHUM
CMBICH ypaBHEeHHs bepHymmu.

15. YpaBHenne bepHymmu u1s TByX MoJIenei 6apoTpoITHOTO rasa.

16. I'mppaBnuyeckoe UCTOIKOBaHNE ypaBHeHHs bepHyumm.

17. 'eoMeTprUyeCcKOe UCTOIKOBAaHUE ypaBHEHMs bepHysuiu.

18. DHepreTuyeckoe UCTOJIKOBaHUE YpaBHEHUs bepHyuu.

19. IlpakTuueckoe NpUMeHeHNEe ypaBHeHHsI bepHym.

20. 'mppaBnuyeckue notepu. OCHOBHOE ypaBHEHHE PAaBHOMEPHOIO ABHKEHUSI.

21, T'maponmHaMuveckoe nojooue.

22. TeopeMbl rUIpOIMHAMHYECKOTO 1To100us. Kputepun mopoous.

23. PexxuMbl IBIKEHHMSI: cXeMa Ipubopa 1 Kputepuid PeiiHomnbca.

24. JlamuHapHO€E TE€YeHHE B KPYTIBIX TpyOax.

25. OcCHOBHBIE CBEIEHHS O TYpOYJIEHTHOM TEYEHHH. 3aBUCHUMOCTb IOTEpPh
Harmopa IpH JAMHHAPHOM U TYpOyJIIEHTHOM TEYEHHH OT CKOpOCTH (pacxoza)
MOTOKA.

26. Hcreuenue JKUAKOCTH 4Y€pe3 MaJlbIC OTBCPCTUA B TOHKOM CTCHKE npu
IMOCTOSIHHOM HaIope.

27. UcteueHne >KUIKOCTH IPU HECOBEPIICHHOM C)KATHH.

28. VicreueHne »UJIKOCTH MOJT YPOBEHb.

29. Ucteuenue JKUJKOCTH YCPE3 HACAAKHU ITPU IMTOCTOSHHOM HAIIOPEC.

30. SIBmenme kaBWTanUu: oOmpeaeicHWe, TrpaduyecKkas WHTEpIpeTaIus,
XapaKTEPHBIE OCOOCHHOCTH.

31. McredyeHune XUIKOCTH Y€pe3 OTBEPCTUS M HACAIKH IIPH IIEPEMEHHOM HaIope
(ommopo’KHEHUE COCY/IOB).

32. Vcreuenne raza u3 o0bpMa uepe3 OTBEPCTHE.

33. I'uapasiauuecKuii pacyer IPOCThIX TPYOOIIPOBOJIOR.

34. TuapaBIryecKkuii pacueT CIOKHBIX TPYOOIIPOBOIOB MPH MOCIEA0BATETLHOM
COEJIMHEHHH TPYO.




35. I'mapaBnuveckuii pacyeT CIIOKHBIX TPYOOIIPOBOAOB IPH MapajuIeIIBHOM
COCTMHEHHUH TPYO.

36. T'mapaBiuyYecKuii pacdeT CIOXHBIX TPYOOIPOBOJOB IMPU Pa3BETBICHHOM
COCJIUHCHHHU TPYO.

37. T'mapaBIWuYecKWil pacyeT CJIOXKHBIX TpyOONPOBOJOB C HEMPEPHIBHBIM
HM3MEHEHUEM pacxofa Mo AJIHHE.

38. 'mapasnuyeckuii pacyeT TpyOONPOBOJIOB ¢ HACOCHOW TIOAAYeH YKHJKOCTH.

39. PacueT TpyOONPOBOIOB NPY TCUESHUH Ta3a C MaJIbIM IIEPENajioM JIaBICHHUS.

40. PacueT TpyOOIPOBOJIOB MPH TSCUESHUH T'a3a ¢ OOJIBIINM TIepEnaoM JaBICHUS.

41. Pacuer TpyOOIIPOBOAOB MPH CaMOTSITE.

42. T'mppaBinWdecKuil ymap: MeXaHHKa Ipolecca H3MEHCHHS [aBJICHUS B
TpyOompoBoae. CKadoK YIUIOTHEHHH.

43. TloBslmeHune JAAaBJICHUA IIPU TUAPABINYCCKOM yaape.

44. Pacuer cudoHa.

Kpurtepum ouenku:

- «3aYTEHO» BBICTABIsIETCA OOyyaroleMycs, €ClIM CTYAEHT JaeT IOJIHBIH OTBET Ha
TEOPETUYECKHA BOMPOC OMiIeTa W MPaBWILHO PEHIACT 3a/ady, JUOO JaeT HEBEPHBIH OTBET Ha
TEOPETUYECKHI BOMPOC OUIIeTa, MPAaBWIIBHO PEIaeT 33aJauy U MOSCHSET €€ pellIeHUE;

- «HE 3a4TEeHO» eclM OOydaroluiics He OTBeYaeT Ha TEOPEeTHUECKUM Bompoc Owmiera M

HEMPaBWIBHO PelIaeT 3a1a4y.

IIpumep 3aueTHOrO OMJIETA
MuHuCTEpCTBO CEIBCKOT0 X034iicTBa Poccuiickoit @enepanun
OI'BOY BO «l'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypaiibs»
M HXeHEepHO-TEXHOJIOIMYECKUN HHCTUTYT
Kadenpa Texauaeckue cuctemsl B AIIK

VYyeOHas aucuumiuHa: ['uaporazoanHaMuka
[To nampasnenuto noarotoBku 20.03.01 TexnochepHas 6€30MacHOCTh
npoduns [loxapHas 6€30MacHOCTD

3aveTrHbiil Oujer Nel

1. Bs13koCTb, CHITBI BSI3KOCTH. MeXaHNU3M BO3HUKHOBEHHS CUJI BI3KOCTH.
2. Mcteuenue raza u3 o0bpMa yepe3 OTBepCTHE.

3. 3apaua.

B 0ak, pa3nmeneHHBII Ha JB€ CEKIIMU TIEPETOPOIKON, HMEIOIEeH
otBepctre auamerpom =100 MM ¢ OCTpO#t KPOMKOIA, IOCTYIAET BOJIa B
kommuecTBe Q=80 n/c. M3 kaxknol ceKkmMHM BOJa BBITEKACT 4Yepes
MWIMHIPUYECKUN HACANIOK, AHAMETP KOTOPOrO paBEeH JIHaAMETPy
OTBEpCTHS B nieperopoake. OnpeaennTs pacxo/l yepe3 Kaxk1bli HacaJ0K
NPy YCTAaHOBUBILIEMCS pEXHUME, Mpejanoarasi, 4YTO OTBEPCTHUE B

|
NN

AT
!

HepEeropojike  SIBJSIETCS, 3aTOIUICHHBIM. 3Ha4yeHUs: Koddduimenta 14 g
pacxopa oTBepcTus Ho=0,6 u HacaakoB px=0,82. M. M
CocraBui: / /

3aBeyromuii kKadenpoii: / /




2 KoMniekT MHAMBUAYAJIbHBIX 3aaHUii

Kaxxaplif cTyneHT BBINONHSET 3a/JaHWe B COOTBETCTBUU C JaHHBIMU, yKa3aHHBIMU B
BapraHTax. HeoOxomumo (¢ y4€TOM CXEMBbI PACIOIOKEHUS OOBEKTOB BOJOCHAOXKEHUS)
noao0paTh aUaMeTpbl TpyO Ha ydacTKax BOJOMPOBOAA, OMPEACTUTH BBICOTY BOJIOHAIOPHOM
OamHu, EMKOCTD €€ pe3epByapa, 1oo0parh Hacoc. 3acTpoiKy (hepm, KOMILJIEKCOB M PEMOHTHBIX
OPEINPUATHI TPUHATH OJHOATAXKHOM; MPOTUBOMOXKAPHOE BOJOCHAOKEHHE MPETyCMOTPETh
00BeAMHEHHBIM C X035 HCTBEHHO-TTUTHEBBIM.

Pacnionoxxenue, paccTosiHUS, OTMETKHM BBICOT U YyPOBEHb BOJbl B HCTOYHHKE,
MECTOHaXOXICHHE OOBCKTOB YyKa3zaHbl Ha kaprax Ne 1,23456 mno Bapmantam (cM.
[Tpunoxxenue).

3a HCTOYHHMK BOJOCHAOXKEHHSI TPHUHATH IOJ3EMHBIE BOJBI, KauyeCTBO KOTOPBIX
ynosierBopsieT TpedboBanusm ['[OCTa 2874-82.

[lepBoouepennast 3aj1a4a Mpu pacuere BRIOPAHHON CHCTEMbI BOJOCHA0KEHUS COCTOUT B
OTpeIeNIEHUH PACYETHOrO KOJMYECTBA BOJBI, KOTOPOE MOJKHA OOecleyuBaTh 3Ta CUCTEMA.
Pasmep motpebiieHuss BOABI 3aBUCHT OT KOJMYECTBA BOAOMOTpEOHTENEH M WHAMBUAYAIbHBIX
HOpM BojomnoTpebnenus. Hopmoii BomonoTpebieHUs Ha3bIBAGTCS KOJIUYECTBO  BOJIBI,
pacxoayemMoil Ha ONpEeJeNICHHbIE HYXAbl WIM Ha €IUHUIy BbIpaOaThiBa€MON NPOAYKIHUU B
eANHULLY BpeMeHHU. [ X034 CTBEHHO- OBITOBBIX HYK/ 3T HOPMbI OOBIYHO JAIOTCS B JINTpPax B
CYTKM Ha OJIHOTO TOTPEOHMTENs, a JUIsl MPOU3BOJCTBEHHO-TEXHOJIOIMYECKHX — B JIUTpax Ha
EUHUILY POAYKIIUHU, MAIIMHY U T.J.

HopMmbl BomonoTpebsieHus: yCTaHABIMBAIOTCS COOTBETCTBYIOLIMMHU HOPMAaTHBHBIMU
noxkymentamu (CHull 11-31-74)

B Tabnunax narorcs AeMCTBYIONINE HOPMbI XO3SICTBEHHO- MUTHEBOTO BOJIOIIOTPEOICHUS
JUTSL HACEJICHHBIX ITYHKTOB C YY4€TOM CTENEHH MX OJaroycTpoicTBa; U )KUBOTHOBOIYECKUX (hepM
¥ KOMILJIEKCOB, a TaK)Ke MPOU3BOACTBEHHBIX MPEANPUATUN (PEMOHTHBIX 3aBOJIOB; MaCTEPCKUX;
3aBOJIOB 10 IIepepabOTKe CENbCKOXO03SHCTBEHHON MPOAYKLINN).

Pacuér BomocHaOxeHUsT MPOU3BOAUTCS C COOJIIOJIEHUEM TOJOKEHUM, M3JI0KEHHBIX B
CHMUII 2.04.02-84 (CtpoutenbHble HOPMBI U IIpaBUiIa, 4acTh 2, raasa 31, 1974).

['oToBast paboTa mpeacTaBiseTcss B BHUAE 3aIUCKH, COJEp)Kallell pacy€Tbl U HMTOTOBBIE
TaONIUIIBI. 3amucKa JOMOIHIETCS CASAYIONIMME rpa@MuecKUMH MaTepHraIaMu:

1.  Kapra MmecTHOCTH ¢ HaHECEHHOM Tpaccoil BOJONPOBOAA, YKa3aHHUEM BBICOTHBIX
OTMETOK, JJIUH OT/IEbHBIX Y4aCTKOB BOJOIIPOBO/IA M TUaMETpa TPyO.

2. [TpomonbHeId MpodMIb Tpacchl OT OallHU 10 JUKTYIOIIEH TOYKM C HaHECEHUEM
YHUCJIEHHBIX BEJIMYMH yKa3aHHBIX [apaMeTpoOB.

3. HWurerpanpHast kKpuBas MoTpeOICHHUS U TIOAAYH BOIBI.

4. OTHOCHUTEIBHOE BBICOTHOE PACIOJIOKEHUE YPOBHS BOJbI B HMCTOYHMKE, HAacoca,

YpPOBHS BOJIbI B OaKe BOJOHAIMIOPHOM OAlllHU ¢ HAaHECEHUEM BEJIMYMHBI THIPABINYECKUX TOTEPh
BO BCACHIBAIOIIEH U BOJJOHATIOPHOM TpyOax.

3amucka BbINOJNHAETCS Ha Oymare Qopmarta A4 B COOTBETCTBHM C TpeOOBaHUAMHU
neiicrByromux 'OCToB u npaBut.

Tabnuna 1.1 — BapuaHTsl 3a1aHUl IO BOJOCHA0KEHUIO



Ne | IMocenok Pepma (KOMILTEKC) [peanpusarue
Bap. | ¢, - n, ¢, =N, c,-n, e, =n, | ¢,=n, | e,=n,| e -n,
1 2 3 4 5 6 7 8
1-1 2-1200 5-800 7-150 14-600 24-50 25-110
1-2 2-1450 11-520 12-3600 | 13-2400 9-38 25-12 22-35
1-3 2-2200 | 17-4001eIc | 19-200TBIC 22-62 23-49
1-4 2-960 5-600 7-800 14-5000 | 17-20tsIc | 22-83 | 23-112
1-5 3-1560 5-200 7-1200 11-150 13-1200 22.23 23-50
1-6 4-3500 5-1200 8-200 22-45 27-0.5
1-7 3-2450 5-200 7-15181C 22-52 25-10
1-8 2-1100 11-120 12-8000 | 13-4500 9-15 22-52 23-98
1-9 4-3800 11-250 12-181hic | 13-12181c| 9-160 26-6
1-10 | 3-1350 5-200 17-6 Mo 22-65 23-75
1-11 | 2-1100 5-400 7-800 12-6000 23-95 24-140
1-12 | 4-3900 5-1200 7-800 24-10 25-1,5

1-13 | 1-800 5-1400 11-1250 | 12-1218Ic| 13-8000 24-95

1-14 | 3-2300 7-3000 14-3018IC 22-88 23-95
2-1 1-1080 11-575 12-4000 | 13-2700 9-40 22-50 23-140
2-2 1-840 5-550 7-1200 16-120 22-58 23-145
2-3 2-950 14-30T18HI1C 16-240 22-65 23-120
2-4 4-2100 5-860 7-200 16-30 22-85 23-78
2-5 4-1900 11-1150 12-8000 | 13-5400 9-80 22-60 23-95
2-6 3-1080 5-1200 11-100 12-800 13-500 25-10 26-1,5
2-7 2-860 5-600 8-1100 [17-15te1c| 16-40 25-55 26-2
2-8 4-790 7-3000 14-1518IC 22-65 26-3
2-9 1-680 5-120 8-60 |17-4001Bid 19-2001BIC| 22-60 23-90
2-10 1-520 5-780 8-560 18-5000 16-68 22-35 23.75
2-11 2-970 11-100 12-900 13-400 5-450 24-157 26-1
2-12 | 4-3100 7-101BIC 12-3000 16-25 27-10

2-13 | 4-2050 7-3000 20-501BIC 24-42 27-3
2-14 | 3-1850 5-2000 8-800 17-5000 25-20 22-150
2-15 3-910 11-400 13-2000 |14-251HIC 22-53 23-65
3-1 1-480 5-850 8-250 |18-7.51mIC 16-32 22-75 23-70
3.2 3-1650 12-9000 27-10

3-3 | 4-1150 | 11-10500 | 12-721mic |13-48THIC | 9-160 22-75 23-72
3-4 1-680 5-680 7-1200 16-350 27-10 22-75
3-5 1-550 11-600 13-4500 9-60 22-127 | 23-140
3-6 1-590 5-590 7-780 14-5500 16-20 22-65 23-145




[Tpoaomxenue Tadaub

1 2 3 4 5 6 7 8
3-7 1-670 | 12-187mIC 17-4000 16-25 22-140 25-5
3-8 1-610 | 17-0.8mam | 10-0.4M1H 22-120 | 23-90
3-9 | 3-1520 5-100 7-15000 22-100 | 27-10

3-10 | 3-1440 5-200 8-350 14-25000 22-72 | 23-100
3-11 | 2-1230 5-350 8-100 20-1501mIC 22-63 | 23-178
3-12 1-640 5-300 12-2700 13-1500 10-58 22-81 23-82
3-13 1-460 5-810 8-400 19-50000 16-25 22-156 | 23-186
3-14 1-560 5-150 12-2078IC 16-23 26-10 22-53
3-15 1-690 5-1550 8-700 14-3000 16-15 22-132 | 25-10
4-1 2-870 11-1150 12-8200 13-5300 9-85 22-132 | 24-155
4-2 2-980 5-120 7-3000 16-12 22-128 | 23-10
4-3 | 4-2570 | 12-217BIC 22-152 | 23-145
4-4 | 4-1570 18-150T1BIC 22-58 | 23-162
4-5 | 3-1270 5-160 21-35000 22-138 | 23-125
4-6 | 3-1120 5-1600 8-450 16-28 24-140 | 24-143
4-7 | 2-1090 19-5man 22-75 | 23-168
4-8 | 4-3110 5-140 7-20000 16-55 22-82 | 23-173
4-9 | 4-1980 | 17-25018HIC 19-1501BIC 22-141 | 23-179
4-10 | 4-1290 11-600 13-4800 9-60 22-119 | 23-115
4-11 | 4-1430 14-451BIC 16-75 22-120 | 23-75
4-12 | 3-1250 5-1250 8-600 14-3000 16-39 22-128 | 23-81
4-13 | 3-1240 5-850 8-420 17-15000 22-86 23-91
4-14 | 1-750 11-380 13-3100 9-40 16-21 22-115 | 23-88
4-15 1-780 1-670 8-350 16-15 22-98 23-87
5-1 1-730 5-450 7-2000 16-35 22-85 23-92
5-2 | 3-1790 | 17-0.6Mmu 19-250T18IC 22-96 23-78
5-3 | 4-1710 21-271BIC 22-85 23-79
5-4 | 4-1725 12-15000 22-81 23-90
5-5 3-930 14-55000 16-78 22-88 23-93
5-6 1-490 5-630 8-420 17-18000 16-28 22-92 23-85
5-7 1-880 5-750 8-320 16-45 22-93 23-98
5-8 1-830 11-3100 12-29000 | 13-18000 9-120 22-75 | 23-100
5-9 2-920 17-0,5mmu | 19-230T8IC 22-78 23-79
5-10 | 4-2350 11-600 12-3500 13-5700 22-85 | 23-120
5-11 | 2-1740 5-120 7-800 16-28 22-130 | 23-85
5-12 | 3-1820 17-150181c | 19-80000 22-95 23-70
5-13 1-890 5-630 8-350 16-280 22.97 23-78
5-14 | 1-1090 11-230 9-28 13-2100 24-135 | 24445
5-15 | 2-1470 7-5000 16-115 24-78 24-98




[Tpoomkenne TadIMILBI

1 2 3 4 S 6 7 8
6-1 3-1950 | 14-6500 [ 15-15000 16-52 24-69 24-56
6-2 4-2520 6-210 8-120 18-25000 22-78 23-77
6-3 4-2780 5-630 8-240 16-45 22-95 23-78
6-4 1-680 | 12-9000 27-10
6-5 3-1880 | 11-420 12-2300 13-1800 22-76 23-98
6-6 3-2060 19-0.5Mm1H 24-120 24-80
6-7 1-920 7-3500 16-120 27-10
6-8 1-760 5-820 8-400 16-52 22-18 23-81
6-9 1-585 | 14-5000 | 15-9000 22-15 23-85
6-10 1-645 5-150 21-7000 22-80 23-95
6-11 1-1045 | 11-530 12-3600 13-2400 9-40 22-112 23-78

6-12 1-575 17-0.5mmu | 19-20071HIC 24-115 24-76
6-13 1-2380 | 5-1460 8-620 16-58 22-58 23-70
6-14 | 3-1920 5-180 20-50000 22-102 23-45
6-15 | 3-2040 5-780 8-430 16-42 22-114 23-83

[TpuMeyanua K npHIOKEeHHIO 1!

1. Ilndper B neppoii kosoHKe 0003HavaloT: neppas — Ne kaptThl (cM.
[Tpuroxenne 2), Bropai — Ne BapHaHTa 10 JaHHOI KapTe:

2. Bo BTOpOil KOJOHKE: MEPBOE YHCIO — CTEMEHBb OIaroycTpoicTBa
nocénka (cM. Tadi. 2.1), BTopoe — YHCIICHHOCTh HACE/ICHHA;

3. Kononku 3, 4. 5, 6: nepBele uyHcna — Ipynmna norpedourened (cem.
Tada. 2.2), BTOpBIe — HX KojuvecTBo. Hampumep, ecam B KoOJOHKe 3
Hanucano 5-800, To u3 Tadm. 2.2 yntaeMm, 4To YHCI0 5 — Kopossl, a 800 —
HX IOT0/I0Bbe (KOTHYECTBO NOTpedUTENeH);

4. Jlannple KoJOHOK 7 H 8 pacmH(pOBBIBAIOTCA TaK Xe, KaK H
npeaplAynHe (ToabKko OepyTes npH 3ToM H3 Tadm. 2.3);

5. Ilpn crenenn GnaroycrpoicTa noa mudpom 3, 4 (cMm. Tadm 2.1)
3aCTPOHKY NMOCEIKA NPHHATH 2-X 3TaXXHOH.




BapuaHThbl KapT AJ19 pac4eTHO-rpau4ecKoii padoTbl

OTMeTKA THHAMHYECKOTO
ypoBHA B HeTouHHKe V 154
J1nHa yqacTkoB
BOJIONPOBOIA:
l,_s — OT HCTOYHHKA JI0
OamHH:
l,., — ot Gamnu 10 1. O:

lopp =0TT.0 10
TNpPEANPHATHA;
[,_, —otr 1. O 10 Nocenxa;

o

[, — MPOTAKEHHOCTH MOCETIKA;
l,., —oT moceaka 10 GepMmsr.

Kapra Ne 1

° JUtHHA TPYOOIpPOBOJIOB, M
Bap‘ 1u-6 16-0 Io-np lo-n In In-¢
1 [270 [ 150 [ 320 [ 160 | 150 | 300
2 | 340 [ 180 | 450 | 120 | 560 | 500
3 | 450 | 120 | 380 | 240 [ 350 | 280
4 [250 | 20 [ 480 | 190 | 450 | 360
S [320) 170 | 340 | 210 | 520 | 120
6 | 480 | 140 [ 310 | 140 | 510 | 480
7 | 350 | 210 | 490 | 230 [ 460 | 120
8 |390 | 160 | 330 [ 150 [ 380 | 220
9 | 380 [ 190 | 420 | 170 | 420 | 370
10 | 310 | 240 | 290 | 180 | 270 [ 250
11 | 420 | 370 | 150 | 170 [ 430 [ 270
12 | 170 | 410 | 180 | 130 | 500 [ 310
13 | 190 | 310 | 250 | 110 | 430 [ 520
14 | 220 | 190 | 310 | 200 | 410 | 480




728

é/c/no ywlix

Ne JUTHHA TPYOOIIPOBOJIOB, M
OTMeTKa AMHAMHYECKOro BAP: | Ls | ecn | Vo | Y | Dive | Yo
ypoBHs B HeTouHHKe V 124.5 1 [ 210 150 [ 180 160 | 70 | 350
JmHHa yuyacTKOB 2 | 300 | 120 | 350 | 120 | 150 | 450
BOJIONPOBOIA: 3 [ 320 ] 180 [ 380 | 240 | 90 [ 520
l,_; — OT HCTOUHHKA JI0 4 | 260 | 220 [330| 180 | 50 | 380
Gatisin: 5 1290 | 210 | 270 | 190 [ 120 | 400
’ 6 | 170 | 250 | 500 | 320 [ 160 | 330
ls., — OT bamHu 10 mocenxa; 7 [400 | 320 [ 450 170 | 100 [ 370
|, — NMpOTLKEHHOCTH MOCETKA; 8 |310] 170 | 680 | 130 | 180 | 420
: 9 | 150 | 330|700 | 110 [ 80 | 320
fy o~ O ISR D 1O 10 | 390 | 260 [ 650 | 230 | 110 | 490
lyrp —0TT.0 20 11_| 270 | 140 | 550 | 150 | 140 | 390
NPEANPHATHA; 12 [ 290 [ 190 | 750 [ 90 | 130 | 290
I, , —0TT. O 10 depns. 13 [ 180 [ 160 | 730 [ 300 | 190 [ 340
14 | 350 | 230 | 410 | 290 | 210 | 280
15 | 350 [ 230 | 410 | 290 | 210 | 280




Kapra Ne 3

ﬂfeénpun mue

llemour uk

OTMeTKa JMHAMHYECKOTO YPOBHA B
ucrouynuke V 105
JlTHHA y9acTKOB BOJONPOBOMA:
s — OT HCTOYHHKA JIO OallIHH;

1

4.0 — OT Oammnu 10 T. O;
—ot1 1. O 710 npeAnpHATHA;
, — MPOTAKECHHOCTD MOCEIKA;

y-¢ — OT MOCETKA 10 epMBI.

10

JUTHHA TPYOOIPOBOJIOB, M

Bap' Iu-6 16—0 Ia-np 1» In-¢
1 280 | 340 | 290 | 100 | 350
2 | 260 | 380 | 320 [ 150 | 290
3 | 300|390 | 280 [ 180 310
4 | 250 [ 320 | 270 | 200 [ 380
S [ 310 ] 420 [ 350 | 120 | 450
6 | 240 [ 270 | 350 [ 600 [ 500
7 1290 | 410 | 260 | 650 | 450
8 [ 320 | 310 | 250 [ 700 [ 270
9 | 330 [ 400 | 310 [ 450 370
10 | 230 | 370 | 450 | 500 | 410
11 | 350 | 330 | 240 | 620 | 340
12 | 270 | 430 | 380 | 700 | 320
13 | 340 | 390 | 330 | 520 | 280
14 | 210 | 280 | 440 | 500 | 270
15 | 220 | 290 | 420 | 620 | 415




Kapra Ne 4
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a e
k L 6—00049 [/c.,,ow,u‘(
\~ Tocleaox /
/c"_
P : —'/
///-_
: 102~

L)

JlmHHa TPYOONpOBOOB, M

Bap. |1, [ 1, [ 1o | L |1

-np np-n ” np-¢

220 | 250 | 250 250 [ 260

240 | 310 | 180 [350 [ 310

OTMeTKa JHHAMHYECKOIO YPOBHA B 210 | 280 | 220 | 400 | 340

ucroynuke V 100 280 | 190 | 170 | 380 | 250

Jl1MHa y4acTKOB BOJONPOBO/IA: 260 | 230 [ 230 [360 | 320

l,_s —OT HCTOYHHKA JIO OAIIHH; 150 | 220 | 190 [330 ] 450

290 | 240 | 310 | 380 [ 400

l,_,, —OT DALIHH 0 NMPEANPHATHA;

6-n 230 | 290 | 250 | 320 | 500
lp-n — OT NPEMPHATHSA J1O 250 | 320 | 240 | 280 | 550
AR 190 | 270 | 280 [400 | 470

270 | 180 | 210 | 420 | 240

|, — NPOTAKEHHOCTB MOCETIKA;
140 | 260 | 320 | 500 | 350

l,p-¢ — OT MPEANPHATHA 0 pepMBL. 300 | 170 | 160 [ 530 | 350

320 | 250 | 270 | 480 | 210

by b e Fod el = K= Kt T K=Y K0 B VR R

200 | 190 | 290 | 520 | 415




Kapra Ne §

/7Tee

Q%fha

-

CAOK

OTMeTKA IHHAMHYECKOTO
ypoBHA B ucrounuke V 112
JlmHa yqacTkoB
BOIONPOBOIA:

l,_s = OT HCTOUHHKA JI0

OamHm:

l4., —oT bamuu 10 1. O

l,.g =01 1.0 10 hepmpr;

l,., —otT.O g0 nocenka:

[, — NPOTMKEHHOCTD MOCEIKA;

l,.,, —OT nocenka 10

NPEANPHATHA.

e

JlmHA TPYOOIpPOBOIOB, M

Bap' Iu-6 ’6-0 10-0 ’o-n ln ln-ny
1 140 | 130 | 600 | 450 | 400 | 100
2 | 200 | 170 | 450 [ 370 | 420 | 80
3 180 [ 210 | 700 | 180 | 600 | 90
4 | 150 | 120 [ 320 [ 180 [ 550 [ 180
S 120 | 180 | 350 | 150 | 700 | 70
6 [220 | 95 [ 480 [ 170 | 250 [ 130
7 | 230 | 100 [ 400 | 280 [ 430 [ 150
8 90 | 110 | 800 [ 350 | 570 | 160
9 70 | 200 [ 490 | 410 [ 430 | 110
10 | 110 | 80 | 530 | 180 [ 720 [ 60

11 [ 170 | 175 [ 630 | 250 [ 480 [ 350
12 | 250 | 85 [ 750 | 340 | 520 [ 280
13 | 240 | 130 [ 420 | 190 [ 410 [ 190
14 | 270 | 140 [ 360 | 400 | 350 [ 520
15 | 310 | 160 [ 380 | 430 | 520 [ 220
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Kapra Ne 6
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OT™eTKA AMHAMHYECKOTO
ypoBHA B HeTouHHKe V 114
Jlmna yuacTkos
BOJIONPOBOJIA:

l,.s = OT HCTOYHHKA JIO
Gamuu;

l,_, —oT Gammuu 10 1. O;

ly.e =0T T. 0 110 pepmbr;

l,., —o1T. O 10 moceka:

|, — NMPOTAKEHHOCTD MOCETIKA:

l —-otrT.0 10

o-np

MPEANPHATHA

\

\

e T

)
‘\\.\ _ .J
o N
b= ~ 175
= T —
= ~.. 773
o
Sy
Ne JUtHHA TPYOOITPOBOIOB, M
P lu-d 16-0 ,a-¢ lo-n In lo-np
1 120 | 240 | 400 | 200 | 320 | 100
2 | 230 70 | 550 | 190 | 620 | 80
3 | 240 80 | 420 | 210 | 580 | 90
4 50 | 250 | 390 | 180 | 560 [ 400
5 70 | 220 | 370 | 240 | 600 [ 120
6 80 | 210 | 470 | 120 [ 630 | 70
7 90 | 170 | 480 | 230 [ 490 | 130
8 100 | 140 | 290 | 250 | 390 [ 180
9 150 | 190 [ 280 | 160 | 400 [ 210
10 [ 130 [ 90 | 410 | 140 | 470 | 140
11 | 250 [ 160 | 380 | 205 | 520 | 160
12 | 140 | 190 | 360 | 290 | 500 | 320
13 | 160 | 100 | 405 | 260 | 480 | 300
14 | 190 [ 120 | 350 | 180 | 350 | 280
15 | 210 | 230 | 450 | 230 | 320 | 260




Kpurtepuu onenku:
- OLIGHKA «3aYTEHO» BBICTABIIAETCS CTYIEHTY, €CIM JaH IOJHBIA OTBET Ha BOIPOCHI

pacueTHo-Tpaduyeckoil paboThl U MPaBUIILHO, IOTUYECKH BEPHO pEllieHa CUTYallMOHHAs 3a/1a4a ¢
JIEMOHCTpALIMEN 3HAHHS MaTEpHUAJIA TEM, BOIIPOCOB C IPUMEHEHUEM CIIELIMAIIbHON TEPMHUHOJIOTHH,
rPaMOTHOTO W3JIOXKEHHsSI MaTepuana, O(OpPMIEHHOTO B COOTBETCTBHH C TpeOOBaHUSIMHU.
JlonyckaroTcsl HE3HAUUTENIbHbIE HETOYHOCTH B HMCIIOJb30BAHUM CIIEUAIBbHOW TEPMUHOJIOTHH,
HE3HAYUTENbHbIE CTUIMCTUYECKUE OIUOKH B U3JI0KEHUH MaTepralia, HeTOYHOCTH B BBIBOJAX I10
TeMe BOIPOCOB, HE3HAUUTEIbHBIEC OIIMOKU B OOPMIICHUU;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYJICHTY, €CIIM JaH HEBEPHBIN OTBET WJIM OTBET, HE
pPacKpBIBAIONIUN BOMPOC pacdeTHO-Tpaduveckoll paboOThl ¢ JEMOHCTpalnueld HE BIaJICHUS
TEPMHUHOJIOTHEH 10 TUCUHUIUINHE, HEOPEKHOTO UM HEMIPABUILHOTO O(OPMIICHUS CUTYallMOHHON
3a/lauy, TAK)Ke B Cllydyae, €clid Ha IMPOBEPKY MPEJICTABICHBI JIBE OJIMHAKOBBIE IO COJIEPKAHUIO

paboTel. JInOo KOHTpOJIBHAS padoTa BHINOIHEHA HE 110 33JaHHOMY BapUaHTy

3 KommuiekT 3a1anuii 1Jisi KOHTPOJIbHOI padoThI

[Tpu u3y4yeHNH TUCHUIUIMHBI CTYICHT-3a0YHHK JI0JDKEH BBIOJHUTH OJIHY KOHTPOJIBHYIO
paboTy 110 OCHOBHBIM TEMaM U pa3fieliaM.

Howmepa 3amad KOHTPOJIEHON pabOTHl yCTaHABIMBAIOTCS IO JBYM IMOCICIHUM I pam
HOMEpa 3a4eTHOW KHIDKKH (mudpa) cryneHta. C MOMOIIBI0 HIDKEIPHUBEICHHOW TAONHIBI Ha
NEpeCceueHN COOTBETCTBYIOMIMX ATHUM LU(ppaM CTPOK (M0 TOPHU3OHTAIM) M KOJOHOK (IO
BEPTHUKAJIN).

YcnoBue Kaxa0u 3a7aun JOKHO 3aIUCBHIBATHCS TOTHOCTBIO C PUCYHKAMHU M CXEMaMH
(ecmu TakoBBIE €CTh) YETKO M aKKypaTHO. PeleHHe MOKHO COMPOBOXAATHCA KPATKHUMHU
nosicHeHUsIMH. BennuuHbl K03(G(UIIMEHTOB U APyrue CIpaBOYHbIE MaTE€pPHUAIIbI, HCIOIb3yEeMbIE
IpU pacuerax, JOJKHBI COINPOBOXKIATbCS CChUIKAMU Ha JUTEpaTypHble HCTOYHUKH. Bcee
YUCJICHHBIC 3HAYEHUsI BEJIMUMH, BXOSIINX B pacUeTHBIC (POPMYIIBI, HEOOXOIUMO TTO/ICTABIISTH B
Mexnynapoanoii cucteme enunuil (CHU). duzndeckue BEIUUUHBI TOJDKHBI OBITH MTPEACTABICHBI
B (hopMyIiax B OAMHAKOBBIX Pa3MEPHOCTAX, HAIPUMED, JTUHEHHBIC BETMYUHBI B M, CUJIBI B H, vin
kH, naBnenwne B Ila, unu xlla, wou mIla u 1.1..



Homepa 3a1a4 KOHTPOILHOIL padoThI

[To-
CETH AR

[Ipepnocnepuan undpa mmdpa

midppa 0 1 2 3 4
umppa
1.10; 2.10; 1.1; 2.2; 3.3; 1.10; 2.9; 3.8; 1.2; 2.4; 3.6; 1.3; 2.1; 3.9;
0 3.10; 4.10; 4.4;5.5; 6.6; 4.7 5.6; 6.5; 4.8;5.10;6.2; |4.7;55 6.3
5.10; 6.10 7.7 8.8 7.4; 83 7.4 8.6 7.1; 89
7.10; 8.10
1.1; 2.1; 3.1; | 1.2; 2.3; 3.4; 1.9; 2.8; 3.7; 1.3; 2.5; 3.7; 1.4; 2.2; 3.10;
1 4.1;5.1;6.1; | 4.5, 5.6;6.7; 4.6; 5.5; 6.4; 4.9:5.1;6.3 4.8; 5.6;6.4;
7.1; 8.1 7.8; 8.9 7.3, 8.2 7.5, 8.7 7.2; 8.10
1.2; 2.2; 3.2; | 1.3; 2.4; 3.5; 1.8; 2.7; 3.6; 1.4; 2.6; 3.5; 1.5, 2.3; 3.1;
2 42.52:6.2; | 46;5.7;6.8; 4.5, 54;6.3; 4.10;5.2;6.4; |49 57;6.5

7.2;82

7.9;8.10

7.2; 8.1

7.6; 8.8

7.3; 8.1

1.3; 2.3; 3.3;
4.3;5.3; 6.3
7.3 83

1.4; 2.5; 3.6;
4.7:5.8;6.9;
7.10; 8.1

1.7; 2.6; 3.5;
4.4; 5.3 6.2,
7.1; 8.10

1.5; 2.7; 3.9;
4.1; 5.3; 6.5;
7.7, 8.9

1.6; 2.4; 3.2;
4.10; 5.8; 6.6;
7.4; 8.2

1.4; 2.4; 3.4;
5.4;6.4;7.4;
8.4

1.5; 2.6; 3.7;
48;5.9;6.10;
7.1; 8.2

l.6; 2.5; 3.4;
4.3.52:6.1;
7.10; 8.9

l.6; 2.8; 3.10;
4.2:54; 6.6;
7.8; 8.10

1.7; 2.5; 3.3;
4.1;59;6.7;
7.5; 83

1.5; 2.5; 3.5;
4.5; 5.5;6.5;
7.5, 8.5

1.6; 2.7; 3.8;
4.9: 5.10; 6.1;
7.2; 8.3

1.5;2.4; 3.3,
4.2: 5.1; 6.10;
7.9; 8.8

1.7; 2.9; 3.1;
4.3;5.5;6.7;
7.9; 8.1

1.8; 2.6; 3.4,
4.2: 5.10; 6.8;
7.6; 8.4

l.6; 2.6; 3.6;

1.7; 2.8; 3.9;

1.4; 2.3; 3.2;

1.8; 2.10; 3.2;

1.9; 2.7; 3.5;

& 46;5.6;6.6; | 410;5.1;6.2; |4.1;510;6.9; |4.4;56;6.8; 4.3;5.1; 6.9;
7.6; 8.6 7.3 8.4 7.8; 8.7 7.10; 8.2 7.7 8.5
1.7; 2.7;3.7; | 1.8;2.9; 3.10; 1.3; 2.2; 3.1; 1.9; 2.1; 3.3; 1.10; 2.8; 3.6;
7 47,5.7;6.7; | 41;5.2; 6.3; 4.10;59;6.8;, |4.557;69; 4.4;5.2;6.10;
7.7 8.7 74; 8.5 7.7: 8.6 7.1; 8.3 7.8; 8.6
1.8; 2.8; 3.8; | 1.9; 2.10; 3.1; 1.2; 2.1; 3.10; 1.10; 2.2; 3.4; 1.1; 2.9; 3.7;
8 48:58; 6.8, |42;5364; 49.58; 6.7, 46,58, 6.10; |45 536.1;
7.8; 8.8 7.5; 8.6 7.6; 8.5 7.2; 84 7.9, 8.7
1.9;2.9; 3.9 | 1.10; 2.1; 3.2; 1.1; 2.10; 3.9; 1.1; 2.3; 3.5; 1.2; 2.10; 3.5;
9 49,59, 6.9; | 43; 5.4, 6.5; 4.8;5.7; 6.6; 4.7;5.9;6.1; 4.6;54;6.2;

7.9; 89

7.6; 8.7

7.5;84

7.3; 85

7.10; 8.8




Homepa 3agau KOHTpoILHOIT paGoThI

Ilo- [Ipepnocnepuas uudpa mmdpa
CRETHAA
michpa 5 6 7 8 9
umdpa
1.5; 2.4; 3.5; 4.4; 1.6; 2.7; 3.6; 1.7; 2.10; 3.3; 1.8; 2.5; 3.2; 1.9; 2.4, 3.9,
0 5.5, 6.4;7.5;84 4.7. 5.7, 6.6; 4.6;59;6.3; 4.9; 5.6; 6.4; 4.4;5.9;6.3;
7.6, 8.9 7.10; 8.7 7.9. 84 7.6; 8.9
1.6; 2.5; 3.6; 4.5; 1.5; 2.6; 3.5; 1.8; 2.1; 3.4; 1.9; 2.6; 3.3; 1.10; 2.6; 3.3;
| 5.6; 6.5;7.6; 8.5 4.6, 5.5; 6.6; 47,510, 6.2; |4.10;5.7; 6.3, |49;55 6.1;
7.5, 8.6 7.5; 8.8 7.1; 8.5 7.7 8.3
1.7; 2.6; 3.7; 4.6; 1.4; 2.5; 3.4; 1.9; 2.2; 3.5; 1.10; 2.7; 3.4 1.1; 2.7; 3.1;
2 5.7;6.6;7.7;: 8.6 4.5 54;6.5; 4.8;5.1; 6.4; 4.1;5.8; 6.4; 46;5.1; 6.8;
7.4; 8.5 7.7; 8.10 7.2, 89 7.1;8.6
1.8; 2.7; 3.8; 4.7; 1.3; 2.4; 3.3; 1.10; 2.3; 3.6; 1.1; 2.4; 3.1; 1.4; 2.10; 3.6;
3 58,6.7;7.8; 8.7 4.4;5.3; 6.4; 4.9;5.2; 6.5 4.8; 5.5; 6.2; 4.2;5.8; 0.4;
7.3 84 7.8; 8.1 7.9: 8.6 7.10; 8.7
1.9; 2.8; 3.9; 4.5; 1.2; 2.3; 3.2; 1.1; 2.4; 3.7; 1.2; 2.3; 3.10 1.5;2.1; 3.7;
4 £.9:6.8;7.9;88 4.3;5.2; 6.3 4.10;53; 6.6, |4.7;54;6.1; 4.3;5.7;6.5;
7.2; 8.3 7.9, 8.2 7.8; 8.5 7.5; 8.8
1.10; 2.9; 3.10; 1.1; 2.2; 3.1; 1.2; 2.5; 3.8; 1.3; 2.2, 3.9, 1.8; 2.5; 3.10;
5 4.9.5.10; 6.9 4.2;5.1;6.2; 4.1;5.4;6.7; 4.6; 5.3 6.10; |4.7;5.2;6.10;
7.10; 8.9 7.1; 8.2 7.10; 8.3 7.7 84 7.4; 8.10
1.1; 2.10; 3.2: 4.1: | 1.7: 2.8; 3.7: 1.3; 2.6; 3.9; 1.4; 2.8: 3.5; 1.7; 2.3; 3.8;
[ 5.2;6.1;7.2; 8.1 48.57;6.8; 4.2:55;6.8; 4.2:5.9; 6.6; 4.1;5.3;6.7;
7.7, 8.8 7.1; 84 7.3 8.10 7.3 89
1.2; 2.1; 3.3; 4.2; 1.10; 2.1; 3.10; | 1.4 2.7; 3.10; 1.5; 2.9; 3.6; 1.6; 2.2; 3.2;
7 5.3 6.2;7.3 8.2 4.1;510;6.1; |43 510;6.7; |4.3510;6.7; | 4.10;5.10; 6.6;
7.10; 8.1 7.4: 8.9 7.4: 8.1 7.2; 8.8
1.3: 2.2: 3.4: 4.3; 1.9; 2.10; 3.9; 1.5: 2.8; 3.1; 1.6: 2.10: 3.7; 1.2; 2.8; 3.4;
8 5.4:6.3;,74;83 4.10;5.9;6.10; | 4.4;5.1; 6.8; 4.4;5.1;6.8; 4.5, 54;6.2;
7.9; 8.10 7.5, 8.6 7.5, 8.2 7.8; 8.1
1.4; 2.10; 3.1; | 1.8;2.9; 3.5; 1.6;2.9; 3.2; 1.7; 2.1; 3.8; 1.3; 2.9; 3.5;
9 4.10; 5.1; 49;5.8;6.9; 45 52;69; 4.5 5.2;6.9; 4.8;5.6;0.9;
6.10; 7.1; 8.10 | 7.8; 8.9 7.6; 8.5 7.6: 8.3 7.3

Bce 3aga4u 1JId BBIIIOJTHCHUA KOHTpOJ'II)HOI\/JI pa6OTBI MNpeaACTaBJICHBEI B MECTOAUYCCKUX

PEKOMEHTANNSX, MPEACTABIICHHBIX B pa3jieie 5.2 naHHoW padodeld mporpaMMBbl TUCITUTUIAHEI.

4 BOl'[pOCBI AJIsL coﬁeceLmBaHm[ AJ TEM, BBIHECCHHBIX HA CAMOCTOATEJIbHOC oﬁyqe}me

OcHosvl meopuu no0obus u anaiuza pazmepHocmell.

agrowpnE

Oramnbl 0TO0pa GakTopoB. Bimsronux Ha pacdyeT TpyOoImpoBoia.

Bunbl rupoAMHAMUYECKUX TTOT00HIA.

CyTbh TEOMETPHUUYECKOTO MO00USI POIIECCOB.
XapakTepucTuka KHHEMAaTUYECKOTO MOJ00uS TIPOIIECCOB.
XapakTepucTuKa KHHEMAaTHIeCKOTO MO 100UsI POIIECCOB.




6. Ilonarue riaBHbBIX cui npouecca. [IpuBecTH npuMepsl.
7. JluHEHHBIA MacIITad, ONPEACIICHHE U UCTIOIb30BAHKE B pacyeTax.
Cesoticmea cmpyu npu ucmeyeHuu H#CUOKOCMU U3 HACAOKO8 U OMBEEPCHUIL.

NGO~ wWNE

Hacamok u ero ¢ yHKIUS IPU KCTEYCHUH JKUIKOCTH

[TonsiTHE MasIOro OTBEPCTHS B TOHKOM CTEHKE

JlnHaMuKa TTOTOKOB NIPU UCTEYCHUU CTPYH

Krnaccudukanus Hacaakos

OCHOBHBIC KWHEMATUYECKUE TTApaMETPhl HCTEUYCHUS CTPYH

Hcredenue o ypoBeHb 1 cTeueHue B atMochepy. OcobeHHoCTH pacuera
CgoiictBo muddy3opHOro Hacaaka

WuBepcust cTpyu, OCHOBHBIE XapaKTEPUCTUKU OTOKA

Pacuem cugonnozo mpybonposgooa.

oakrwdE

[Tonsitue cudona, mpuHIMI pabOTHI

VYpasaenne bepuymmm st cuorHOrO TPYOOIIPOBOIA

Omnpenenenre OCHOBHBIX TapaMeTpPoOB TpyOompoBoa

VYcnoBus HavyaIa JBMYKEHUS JKUIKOCTH B CH()OHHOM TPYOOIIPOBOIE

[Totepu B TpyOompoBoe, pacueT TpyOOnpoBoIa

I'paduueckuii mprieM NOCTPOCHUS MTHE30METPUUYECKOM JIMHIH HATIOpa B CUQOHE



