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AHHOTALIA
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I'mppasnuka, rugpo- ¥ THEBMOIIPUBO/L

HanpasJjieHue noaroroBKu

Hanpasiennocts (npoduinb)

(HaumeHoB8aHUe OUCYUNTUHDL)

35.03.02 Texnonocus necozacomosumenvbHvlx U
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Texnonozeust Oepesonepepabomru

OO0beM TUCIHMILIMHBI cocTaBsieT _4  3aueTHbIX (bie) eauuull (b1), 144 daca (oB).

1.1.

enp uzyuenus

JUCLIUILINHEI

1.2.

3amgaun u3ydeHus

JUCLIUILINHEL:

He.]]b U 3aJa4Y4 U3YyYCHUA TUCHUIIIMHBI

IMOJIYUCHHUC HGO6XOI[I/IMBIX 3HAHMH B 00JacTH TUApPaBJIMKU W OBJIAACH
HHXCHCPHBIMH MCTOAAMH pacudCTa TMAPABIMYCCKHUX CUCTCM.

- YMCHUC NPHUMCHATH 3aKOHBI T'MAPABIMKU IJId PCIICHHA KOHKPCTHBIX
3aJa4 JICCOPIH)KGHGpHOﬁ IMPAaKTHUKH;

- BBIIIOJHATHL JICCOMHXXCHCPHLIC PACUCTHI

o OIpCACIICHUIO CHUJI

THAPOCTATHUYCCKOIO MAaBJICHHA Ha Orpaxiaaromue IOBCPXHOCTH H
IMOTrPY>KCHHBIC B ) KUAKOCTb TCJIaA,

- YMCHHC YUTATh NPUHOUIINAJIBHBIC THAPABINYCCKUC CXEMBI JICCHBIX
MallrH, pacdCThl I‘I/IILPOJII/IHI/II\/JI.

Hepeqeﬂb NJIAHUPYEMBIX pe3yjabTaToB oﬁyqemm no JUMCHMIIJIMHE, COOTHECEHHBIX C

YCTAaHOBJCHHBIMHU B IIPOrpaMMe HHAUKATOPAMH TOCTHKCHUSA KOMIIeTEeH Uil

CaHUTAPHH, MTOXKAPHOU
0€30MacHOCTH 1
IEKTPOOE30IIACHOCTH TIPH
MIPOBEJCHUH PaboT Ha
MIPEATIPUATHAX OTPACIIH.
OIIK-3.3. Ucnons3yer
MIPUEMBI U CITIOCOOBI
HCIIONIb30BaHUS
KOJUIEKTHUBHBIX U
WHJIUBHUYaJIbHBIX CPEJICTB
3alIUTHIL.

Kon Conepxanue WHanKaToOps! JOCTHXKEHUS [Tnanupyemsble pe3yabTaThl 00y4YeHUs 10 AUCIHUILUINHE,
KOMIIe- KOMITETEHIINN KOMITCTEHIINT COOTHECEHHBIE C YCTAHOBJICHHBIMH B IIPOrpaMMe
TCHLIUH WH/INKaTOpaMH JIOCTIKCHHUS] KOMITETCHITHH
OIIK-3 |Cmocoben OIIK-3.1. Beibupaer u 3HaTh:

CO3/1aBaTh UCTIONB3YET METO/IBI 1 1. OCHOBHBIE TIpaBWJa TEXHUKH OE30TAaCHOCTH M HOPMBI

" cpencTBa obecredeHus OXPpaHbI TPY1a;

MOJ/IEP)KNBATh 0e3011acHOCTH. 2. METOJbI TPOBEACHHUS MEPONPHUATHI 1O MPOQHIAKTHKE

Oe3omacHEIe OIIK-3.2. Ilnanupyet MIPOU3BOJICTBEHHOTO TpaBMaTU3Ma, MpPodeCCHOHATBHBIX

YCJIOBUS MEpONPUITHS IO 3a00JIeBaHUN W KOHTPOJIS COOJIOJECHUS DKOJIOTHMYECKOM

BBITIOJTHEHUSI KOHTPOJIIO 32 0e30MacHOCTH MPOBOJUMBIX padoT.

MIPOM3BOJICTBEHHBIX |COOIOACHNEM TpeOOBaHUIT | YMeTh:

IIPOLIECCOB. OXpaHsl TPyAa, 1. TOpoBOAMTH  MEpPONPHATHH MO  NPO(pUIAKTHKE
HPOHU3BOJCTBEHHON NPOU3BOJICTBEHHOTO TpaBMAaTH3Ma, IPO(ECcCHOHaIbHBIX

3a00JIcBaHMI U KOHTPOJIA CO6J'IIO,I[6HI/I$I JKOJIOTHYECKOU
0e30IMacHOCTH MMPOBOANUMBIX pa60T.

Baagern:
1. MeTogaMu TIPOBEACHUSI MEPOIIPHATHI 10 MPOPHUIAKTHKE
MPOU3BOJICTBEHHOTO ~ TPaBMaThU3Ma, MPO(HeCCHOHATBHBIX

3a00eBaHUH W KOHTPOJII COONIOAEHUS HKOJIOTHYECKOMH
0€3011acCHOCTH IPOBOJMMEIX PadoT.

Mecto nucuumiauebl B cTtpykrype OITOII

JuctmiuimHa « uapasiuka, rupo- u maeBMonpuBo 1y (b1.0.23) BxomuT B 00s3aTebHYIO
yacTh 0510ka b1 «luctumanaer (MOTYITH)».




Kp aTKoO¢€ CoaecpKaHu e JTUCHUIIJINHBI

Moayns 1. I'mapoctaTuka

Mopynb 2. OCHOBBI KHHEMATHKU U JUHAMUKH KaNeJIbHBIX KUAKOCTEH

Monaynsb 3. PexxuMbl IBUKEHUS KUJKOCTH M THAPABIMYECKHAE COMPOTUBIICHUS

Monyns 4 HcrteueHuss yepe3 OTBepcTHs M Hacaiku. lcTeueHuss depe3 BOJOCIUBBI.
VYcraHoBuBILIEeCs ABUKEHUE KUJKOCTH B OTKPBITHIX pyciiax

Moayns 5 I'nipoaHaMUYECKHUE MAILIMHBI

Monynas 6 O6beMHBIC MAITUHBI ¥ TUAPOIIPUBOIBI

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

DK3aMeH.
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1 Heapb U 3a1a494 U3yYeHUS TUCITUILIHHBI

1.1 Iens MOJTydeHUE HEOOXOJMMBIX 3HAHWM B 00JIACTH THUAPABIMKHA W OBJAJACH
A3Y4ECHUS WHXXECHEPHBIMU METOaMU pacyeTa Ir'MAPaBINIYECKUX CUCTEM.
MYCIIUIIIIUHEI
1.2. 3apaum - YME€HHUE IIPUMEHATE 3aKOHBI THAPABINKY UL PELICHUS KOHKPETHBIX 3a1a4
W3y4YCHUS JIECCOMH)KCHEPHOUN MPaKTHUKU;
JUCLUIIINHBL. - BBIIOJHATE JIECOMHXKEHEPHBIE pacyeThl II0 OIPEACIEHUIO  CHUII
TuaApoOCTaTHYCCKOIO JaBJICHUA Ha orpaxaaromiue IIOBEPXHOCTHU u
MOrPYKEHHBIE B )KUJAKOCTE TEJIA;
- YMCHHEC YUTATh NPUHOUIIHAIIBHBIC THAPABINYCCKUE CXEMBI JICCHBIX
MAILIMH, PACYEThl TUAPOIUHUIMA.
2 Hepeqenb IJIAHUPYEMBIX PE3YJbTATOB Oﬁy‘leﬂl/lﬂ o TMCHUIIIMHE, COOTHCCCHHBIX C
yCTaHOBJIeHHbIMPl B IporpamMmMe HHAUKATOPAMU JOCTUKCHUSA KOMHeTeHI[I/Iﬁ
Kon Conepxanue WHIUKaTOPBl JOCTIKEHUS [TnanupyeMble pe3yabTaThl 00yYEHUS [0 AUCIMILINHE,
KOMIIE- KOMIIETEHIH KOMIIETEHLIMU COOTHECEHHBIE C YCTAHOBIEHHBIMH B IIPOrPaMMe
TEHLMN HHIUKATOPAMH JOCTIKEHUS KOMIIETEHIMH
OIIK-3 |Cnocoben OIIK-3.1. Beibupaer u 3HaTh:
C03/1aBaTh HCIIOIB3YET METOMIBI U 1. OCHOBHBIE IpaBHIa TEXHUKU O€30IACHOCTH U HOPMBI
u cpefcTBa 00eceYeHns OXpaHbI TPYa;
MOJIEPIKUBATD 0€E30MaCHOCTH. 2. METOIBI MPOBEAEHHUS MEPONPHUITHI MO MPO(PUITAKTHKE
0Oe30macHEIe OIIK-3.2. [Inanupyet NPOM3BOJCTBEHHOTO TpaBMaTH3Ma, MPO(ECCHOHATBHBIX
YCIIOBUS MEPOTPUATHS TIO 3a00JIEBAaHUN M KOHTPOJISL COOJIOJEHUS 3KOJOTHYECKOM
BBITIOJTHEHHS KOHTPOJTIO 38 0€30MMaCHOCTH MPOBOIMMBIX PabOT.
MIPOM3BOJICTBEHHBIX |COOIOACHNEM TpeOOBaHUI | YMeThb:
IPOLIECCOB. OXpaHbl TPY/Ia, 1. OpoBOIUTHE  MEPONPHUATUN MO  HPO(UIAKTHKE
[IPOM3BOACTBEHHOMN [IPOM3BOACTBEHHOIO TpPaBMAaTH3Ma, MPOQECCHOHATBHBIX

CaHUTAPHH, [TOKAPHOM
0e30I1aCHOCTH U
ANEKTPOOE30MACHOCTHU TIPH
MPOBEJCHUH PaboT HA
OPEANPUSITHIX OTPACIIH.
OIIK-3.3. Hcnons3yet
HpUEMBI ¥ CIOCOOBI
HCITOJIE30BaHHUS
KOJUIEKTUBHBIX U
WHIUBHUYAIbHBIX CPEJICTB
3aIUTEL

3a00NeBaHANl W KOHTPOJSL COONIOACHUS DKOJOTHYECKOU
0€30MacHOCTH TIPOBOANMEBIX PadoOT.

Baagern:

1. MeTogaMu TIPOBEACHUSI MEPOIIPHUATHH 10 TPOPIIAKTHKE
MpONU3BOJACTBECHHOTO TpaBMaTHU3Ma, HpO(I)eCCI/IOHaIILHI)IX
3a00JIeBaHU W KOHTPOJIS COOJIOJEHUSI DKOJOTHYECKOM
6€30M1acCHOCTH IPOBOJMMBIX PadoOT.

3 MecTto aucuuniaunbl B crpykrype OITOII

Jucnunnmua «['mppasnuka, rumapo-

U TTHEBMOIPHUBOI»

(51.0.23)

BXOJUT B

00s13aTenbHy0 YacTh 050ka b1 «lucuunamabl (MOIYITH )».

N3yuenne naHHOTO TECHO

Kypca

CBJA3aHO C

TaKMMHU  JUCHHUIINIMHAMH, KakK

«TenmnorexHukay, «JleTanu MaluH U OCHOBBI KOHCTPYHUPOBaHUSD», «O00pyI0BaHUE OTPACITH.
3HaHUsA, YMEHUS W HaBBIKH, MOJYUYEHHBIE B X0JI€ U3yUYCHHs NUCIMIUIMHBI «I WapaBiuka,

TUAPO- U THEBMOIPHUBOY, SIBISIOTCS HEOOXOAMMBIMHU JUIS M3yUEHHUS TaKUX AWCIUILINH, KakK

«IIpoexTupoBaHue J1IecO3arOTOBUTENBHBIX U IEpeBOIIepepadaThIBAIONINX IPOU3BOICTB» U JIP.




4 O0beM TUCHUNJIMHBI U BUABI Y4eOHOI padoThl

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHHIX enuHuil, 144 qacos
a) ouHas opma

Bun yueGHO# paboThI Bcero 3auerHbIx Cemectp
eMHUL (4acoB) 4
1 2
O0uas TPy10eMKOCTh AMCIHILIMHBI 4(144) 4(144)
KonTakTHas pa6oTa ¢ mpenogasaTesieM (ayTHTOPHAsN): 1,5(54) 1,5(54)
3aHSATHS JICKIMOHHOTO THIIA 0,5(18) 0,5(18)
3aHATHS CEMHUHAPCKOTO THIIA 1(36) 1(36)
B TOM YHCJIC: CEMHUHAPBI
MPAKTHYECKUE 3aHATUS 0.5(18) 0.5(18)
NPAKTUKYMBI
J1ab0paTopHbIe paboThI 0.5(18) 0.5(18)
KOJUIOKBHYMBI

WHble aHaIOTHYHBIC 3aHITUS

B TOM YHCJIC: KYPCOBOC IPOCKTUPOBAHUC

IpynOIroBbIC KOHCYJIbTalUU

MHAWBUAYAJIbHBIC KOHCYJIbTAIUNU

WuauBuayanbHas po0oTa ¢ mpernoaBaresieM

HNuasi KOHTAKTHAsI BHeayIMTOpHAas padoTa

CaMocTosTeIbHAsL Pa00Ta 00yYAIOIIMXCH: 2,5(90) 2,5(90)

n3ydenue teopernyeckoro kypcea (TO) 2,5(90) 2,5(90)

pacuetHo-rpaduyeckue padots (PI'P)

pedepart, acce (P)

KkypcoBoe npoektupoBanue (KP/KIT)

KOHTpoJsibHbIE padoThl (KH.p)

®opmMa NPOMEKYTOYHOI aTTecTanMu (3a4er, 3a4eT ¢

. . IK3aMeH IK3aMeH
OLIEHKO#, IK3aMeH, KYpCOBOii IPOEKT, KypcoBasi pa6oTa)
0) 3aouyHas popma
Bcero, CemecTpsl
o 3aYETHBIX
Bun yue6HOit paboThI P 4 c
(akag.uacoB)

O01mas Tpy10eMKOCTb AUCIHMILIHHBI 4(144) 1(36) 3(108)
KonrakTHas padoTa ¢ npenojgaBarejiem: 0,56(20) 0,06(2) 0,5(18)
3aHSTHS JIEKIIMOHHOTO TUITA 0.22(8) 0.06(2) 0.16(6)
3aHSTHSI CEMHHAPCKOTO THIIA 0,34(12) 0,34(12)
B TOM YHCJIE: CEMUHAPBI
MPAKTHYECKUE 3aHATHS 0,17(6) 0,17(6)
OPaKTHKYMBI
11ab0paTopHbie paboThI 0,17(6) 0,17(6)
KOJUIOKBUYMBI

VHble aHAJIOTUYHBIC 3aHATHS

B TOM YHCJIC: KYpPCOBOC ITPOCKTUPOBAHUC

I'PYIIIOBBIC KOHCYJIbTANH

I/IHHI/IBI/IﬂyaﬂLHaﬂ pa60Ta C IperoJgaBaTejicM

HMHasi KOHTAKTHAA BHeayIUTOpPHAas padoTa

CamocTosiTesIbHAsI pa00Ta 00yYaIOIIHXCS: 3,44(124) 0,94(34) 2,5(90)

n3ydyenue teoperndeckoro kypca (TO) 2.44(88) 0,94(34) 1,5(54)

pacyetHo-rpaduyeckue pabotsl (PI'P)

pedepar, scce (P)

KypcoBoe npoektupoBanue (KP/KII)

KOHTpOJIbHbIE paboThl (KH.p) 1(36) 1(36)

®dopMa  NPOMEKYTOYHOH aTTecTanmuu (3a4er, 3a4eT ¢

N N IK3aMeH IK3aMeH
OLIEHKO#, IK3aMeH, KypCOBOii IPOEKT, KypcoBasi padora)




5 Coneprxkanue QM CHUANINHbBI

5.1 Pa3nennl TMCHHUILIAHBI X BUALI 3aHATHH
-JI71s1 O4HOM (opMBbl 00yUEHHUS

Ne

Moy v TeMbl TUCTIATUTAHBI

3aHaTn
a1
JIEKIIHO
HHOT'O
THIIA,
(akam.u
acoB)

3aHsaTHs
CEeMUHAPCKOTO
THTA, (aKaJ1.9aCOB)

Cemunap | Jlabopa
bl A/UH | TOPHBIE
MpakTHd | paboThI
ecKue
3aHATUS

Camocrt
0sITENIb
Hast
paborta,
(akam.u
acoB)

DopmMupyeMble
KOMIIETCHIIUH

Moayas 1 I'napocraTuka

11

IIpenmer THIPABITHKH. Cuitebl,
JefCcTByIONINE B JKUJIKOCTH.
I'mppocraTtudeckoe  JaBieHHE,  €rO
CBOWCTBA. OcHOBHOE ypaBHEHUE
THIPOCTATUKHU.

1.2

IIbe3oMeTpudecKkuid  Hamop, BaKyyM.
[Ipubopsl nms W3MEpeHUs HaBICHUS.
JaBneHne JKHAKOCTM Ha  IUIOCKUE
MIOBEPXHOCTHU

13

JlaBnenue JKHJIKOCTH Ha
KPUBOJIMHEHHBIC MTOBEPXHOCTH.
[InaByuecTh u OCTOMYHBOCTH
IJIABAFOIIUX TEJ

OIIK-3

MoayJb 2 OcHOBbI KHHEMATHKH U JUHAMHKH

KaneJbHbIX *KHAKOCTEH

21

I'mpponunamuka. Buael  nBHkeHUs
JKUAKOCTU, TUAPABINYECKUE DIECMEHTHI
notoka. IlonsTue o cTpyiiHON Moxenu
NIOTOKa. YpaBHEHUE HEPa3pPbIBHOCTU.
VpaBHenue bepHymnm and  moToka
peabHOM KUAKOCTH.

2.2

VYpaBHeHue bepryinun JULSL
3JIEMEHTAPHONW  CTPYHKU  MJIealbHOMU
XKHUIKOCTH. Amnanus ypaBHEHUS
bepuymiu. I'paduaeckoe
NIpe/CTaBICHNE YypaBHEeHUs bepHym
JUISL 3JIEMEHTapHON CTpYyHKU peanbHON
XKHIKOCTH.

2.3

VpaBHenue bepHymm g moroka
peanbHOM  kuakoctu. IIpakruyeckoe
IIpUMEHEHHEe ypaBHEHUS bepHymm.

Pacxonomep Benrypwu, Tpyoka IuTo.

OIlK-3

MO}IyJ’Ib 3 Pexxumbl ABUKCHUA U THAPABIHYECCKHUEC CONMMPOTUBJICHUSA.

Pacuer H

aNopHBIX

TpPYOONpPOBOI0B

3.1

I'mapaBnuueckue COINPOTUBJICHHUS.
YpaBHEHHE pPABHOMEPHOTO ABUKEHUS.
Pexxumel TEUYCHUS JKHUIKOCTEH.
UccnenoBanue JaMHUHAPHOTO pEXHUMA
TeyeHusl. PacnpeseneHne CKOpPOCTH IO
JKUBOMY CEUYEHMIO, CPEIHSAS CKOPOCTb.
ITorepu Hamopa.

3.2

HccnenoBanne TypOyJIEHTHOTO
JIBHOKCHUS. ITorpannunblit CJIOH.
[TonsiTe O TUAPABIMYECKH TJIAJKUX U
IEPOXOBATHIX TMOBEPXHOCTSIX. IloTepu
Hanopa. ®opmyna llle3u

3.3

MecTHBIE COTPOTHUBIICHUS, OTIPEIEIICHNE
MOTeph HAMopa B HHUX. 3aBUCUMOCTH
koa¢pdunmeHTa MECTHBIX

CONPOTHBJICHUH OT uncia Re

OIIK-3




3.4 | Knaccudukanus TpyOOIPOBO/IOB.
Pacuer KOPOTKHUX u JUIMHHBIX 1 2 - 3
TPyOOIPOBOIOB.
Monyanb 4 Ucteuenue yepe3 oTBepcTHs M Hacaaku. McTedyenust yepe3 BOAOCIANBBI. Y CTAHOBHBIIEECSI
ABHMKEHHE JKMIKOCTH B OTKPBITBIX pycjax
4.1 | VcredyeHue >XKUAKOCTH 4epe3 OTBEPCTHSA
n Hacanku. lcreueHwe depes Maioe
OTBEpPCTUE B  TOHKOMU CTEHKE. 05 2 ) 4
Hcrteuenne qepes 3aTOIUICHHOE '
OTBEpPCTHE.
4.2 | Knaccugpukarms BOJIOCJIBOB. 0,5
I'mppaBnuueckuii pacyeT BOJOCIUBOB - - 4 OIK-3
4.3 | duddepenunansaoe ypaBHEHHE 0,5
YCTaHOBHMBLIETOCS JIBMIKCHUS JKUIKOCTH.
VY nenbHas SHEPTHS TOTOKA U CEUCHUS - - 4
4.4 | PaBHOMepHOE MBIDKCHHE >XHIKOCTH B 0,5
OTKPBITBIX pycnax. Tumel 3agad mpu
pacdere KaHaJlOB 2 - 4
MogayJas 5 I'uapoguHaMiuyecKue MAIIMHBI
51 | Cxema HAacOCHOM YCTaHOBKH.
IlapameTpbl ~ HAcCOCHOW  yCTaHOBKH.
KoHcTpyKumu eHTpoOEKHBIX HACOCOB. 1 - - 4 OIIK-3
5.2 | DOkcruryaTaoOHHbIE pacyeThl HACOCHON
YCTaHOBKH. 1 2 - 4
MoayJib 6 O0beMHbIe MAIIMHBI U THAPONPHUBOIbI
6.1 | Porp 00BEeMHOTO THOPONPHUBOJA B
TEXHAIECKOM mporpecce JIECHOM 1 - - 6
TIPOMBIIJICHHOCTH.
6.2 | Tumsl m MapKu TPUMEHSIEMBIX pabodnx 1 ) ) 6
KHUIKOCTEH.
6.3 | O6beMHBIE THAPOMAIIHHBL 0,5 - - 6 OIIK-3
6.4 | Hampapnsromass W peryiHpyrOmIas 05 2 ) 6
THpOANIapaTypa. ’
6.5 | BcmomorarenbHEIE yCTpOICcTBa 05 ) ) 6
THPOIIPUBO/IOB. ’
6.6 | YmpasneHHe THIPOIPUBOIAMH.
0,5 2 - 6
Bcero: 18 18 18 90
- U151 3204HOM (HOpMBI 00yUEHHUSI
Ne Moaynu u TeMbl AUCUUIIIIMHBI 3audaTus
3aHATH CEMMHApPCKOIro Camoct
A TUNa, (aKag.gyacoB) | OATEIb
n;;(;[rﬂoo Cemunap | JlaGopa pa}(l;cl);"lr . dopMupyeMble
bl I/UNMH | TOPHBIE ’ KOMITETEHIIHH
THIA, | poagriy | paGorsr | (KALM
(axam.u cCKITe acoB)
acoE) 3aHATHS
Moayas 1 'mapocraTuka
1.1 | IIpenmer TU/IPABIMKY. Cuel,
JICUCTBYIOII[HE B KUIKOCTH.
l'mppocraTtudeckoe  JaBieHHWE,  €r0 1 - 6 11 OITK-3
CBOMCTBA. OcHoBHOE YpaBHEHHE
THJPOCTAaTHKHU.
1.2 | Ilbe3omMeTpuuecKuii  HAIoOp, BaKyyM.
[Ipubopsl AN W3MEpeHUs HaBICHHS. 0,5 2 - 11
JlaBieHne O KWJAKOCTH  HA  IIOCKHE




TIOBEPXHOCTHU

13

JlaBienue JKUJKOCTH Ha
KpHUBOJIMHEWHbIE IIOBEPXHOCTH.
[InaByuecTs u OCTONYHBOCTh
IUIABAIONIUX TEIl

0,5

12

Moayab 2 OCHOBBI KHHEMATHKHU W THHAMHKH

Kale¢JbHBIX )KHIIKOCTCﬁ

21

I'mapogunamuka. Bunpel  nBMxeHUs
JKUAKOCTU, THUIPABIUYECKUE BIIEMEHTHI
noroka. Ilonsarue o crpylHON Mozaenu
MIOTOKa. YPAaBHEHUE HEPA3PHIBHOCTH.
VYpaBHenne bepHymm g noToka
peasbHOM KUAKOCTH.

2.2

VYpaBHeHue bepuynnun JUTSL
3JIEMEHTAPHOW  CTPYHKM  HJealbHOU
KHUJIKOCTH. Amnanms YpaBHEHHS
Bepaymmm. I'papuaeckoe
IpeJCTaBIeHUE ypaBHEHUS bepHymuin
JUIL DJIEMEHTapHON CTPYHKU peanbHOU
KHJIKOCTH.

2.3

VpaBHenue bepHynnum and  moToka
peanbHOM kuakoctu. [IpakTuyeckoe
IIpUMEHEHHEe ypaBHEHUs bepHymn.
Pacxomomep BeHntypu, TpyOka IIuto.

OIIK-3

MopayJb 3 Peskumbl IBMKEeHUS] M THAPABJIMYeCKHe CONPOTHBJICHHS.

Pacuer n

AMOPHBIX

TPYOONPOBOIOB

3.1

TunpaBamyeckue COTIPOTHBIICHUS.
VYpaBHEHHE pPAaBHOMEPHOTO JBIKCHUS.
Pexxumer TCUCHUSA JKHIKOCTEH.
HccrenoBanre IaMHHAPHOTO pEXHMMa
Te4eHus. PacripenerneHie CKOpPOCTH IO
JKUBOMY CEUYEHMIO, CPEIHSAS CKOPOCTb.
IToTepu Hanopa.

3.2

HUccnenoBanne TypOyJICHTHOTO
JBUKCHUS. Tlorpanuunsiii CJION.
ITonstue o TUAPABIMYCCKU TJIAKUX H
IIEPOXOBaThIX MNOBepXHOCTX. IloTepu
Hanopa. ®opmyina [le3u

3.3

MecTHbIE COIPOTUBIICHHS, OTIPE/ICIICHHE
NOTEeph HAIopa B HHUX. 3aBHCUMOCTD
KO3 dunreHTa MECTHBIX
CONPOTHBIICHHMIT OT yncna Re

3.4

Knaccudukarms TPyOOIIPOBOIOB.
Pacyer  KOpPOTKMX M  JJIMHHBIX
TpyOOIIPOBOIOB.

OIIK-3

MOZ[y.]'Ib 4 Ucteuenue Yepe3 0TBEPCTUA U HACAAKU. HUctrevenus Jepe3 BOA0C/IUBDI. YcranoBuBIIEECS

ABUKCHHUE JKUAKOCTU B OTKPLITBIX pycJjax

41

VcTeueHne XUIKOCTH 4Yepe3 OTBEPCTHUS
U Hacaaku. lcrtedyeHuwe dyepe3 maioe
OTBEpPCTUE B TOHKOH CTEHKE.
Hcteuenue yepes 3aTOIJIEHHOE
OTBEPCTHE.

4.2

Knaccudukamms BOJIOCIIUBOB.
I'mppaBnuueckuii pacyeT BOJOCIUBOB

4.3

Huddepennunansraoe ypaBHEHHE
YCTaHOBHBIIETOCS ABMKCHUS JKUIKOCTH.
VY aenpHAas YHEPTUS TTOTOKA U CEUCHUS

4.4

PaBHOMEepHOE [BUXKEHUE KHUIKOCTH B
OTKPBITBIX pycinax. Tumel 3agad npu

pacyeTe KaHaJIoB

OIIK-3

Moayasb 5 I'napoguHaMuyecKre MAIIMHbI




5.1 | Cxema HAacOCHOM YCTaHOBKH.

ITapameTpel ~ HacOCHOH  yCTAHOBKH.

KoHcTpyKumy eHTpOOEKHBIX HACOCOB. - - - 5 OIIK-3
5.2 | DkcrutyaTaMmoHHbIE PacdeThl HACOCHOU

YCTaHOBKH. - - - 5
MoayJsib 6 O0beMHbIe MAIIMHBI U THAPONPHBOIBI
6.1 | Ponp oObemHOro rugpompuBoma B

TEXHHYECKOM nporpecce JIECHOU - - - 7

MIPOMBIIICHHOCTH.
6.2 | Tumbl 1 Mapku NPUMEHSEMBIX PaboYnX ) ) ) 7

KHJKOCTEH.
6.3 | OObEeMHBIE T'HIPOMAILIHHBL - - - 7 OIIK-3
6.4 | Hampasnsitomass ¥ peryJmpyromas ) ) ) 5

THJIpOoannaparypa.
6.5 | BcomorarenbHbie yCTpoiicTBa ) ) ) 5

THIPOIIPUBOIOB.
6.6 | YmpasneHHe THIPOIPUBOIAMH. i i i 5

BCero 8 6 6 124

[IporpamMmoii mucturuinHbel «l uapaBnuka, TUAPO- U MHEBMOIPUBOI MPEIYyCMOTPEHBI
3aHATHUSL JIEKLIMOHHOIO THUIA, 3aHATHS CEMMHAPCKOIO THIA M CaMOCTOsTENbHas padora
oOydaromuxcs. Ha 3aHATHAX CEeMMHApCKOTO THIIA BBINOIHSIOTCA MpaKTHUYeCcKue padoThl U
naboparopueie paboTel. CaMocTOsITeNbHAS padoTa MPEAroyiaracT W3ydeHue OOyJaroIIMMHUCS
TEOPETUYECKOr0 Kypca, ¥ BBIMOJIHEHHE KOHTPOJIbHOU paboThl (0Oydaromuecs 3a049HON (popMbl
o0yueHus).

Jlns 3amiaHupOBaHHBIX BUJIOB 3aHATHH pa3paboTaHbl yueOHO-METOIMYECKUE MaTepHallbl,
KOTOpBIE BKJIIOUYEHBI B COCTaB 3JIEKTPOHHOTO Y4EOHO-METOAMYECKOTO KOMIUIEKCA JUCLMIUIMHBI
(OYMK]) «'uapasiuka, THAPO U MHEBMOIPUBOI [5].

B ODYMKI]I conepxarcs:
-PeliTunr-nmnas,
-Metoauyeckue yka3aHus 10 CaMOCTOSATEILHON padoTe 00yJaroIINXCs;
- MY 1o BBINOTHEHHIO JIaA0OPATOPHBIX padoT;

- MV 10 BBIIOJHEHUIO PAKTUYECKUX padoT;
-Kypc nekumii/KoHCTIeKT TeKIuii;

5.2 3aHATHA JJEeKIMOHHOI'0 TUIIA

No Tembl Paznen/Tema Kpatkoe conepxanue
JUCIUIIMHBI JIEKLIMOHHOT'O 3aHATHUS
Mopayas 1. 'mapocraTuka

Tema 1.1 (I[Ipeamer runpanuxu. Cuisl, Ucrtopuueckuil ouepk pa3BUTHs THAPABIMKH KaKk HAyKu. MeToabl
JICHCTBYIOILME B )KUJIKOCTU.  |MCCIENOBAaHUM  TrUApaBIMYECKUX  siBIeHUH.  CBs3b  JUCIUILIMHBI
T'unpocratudeckoe gasneHue, |« UapaBIuKay ¢ APYrUMH JUCHUTUIMHAME Y9eOHOTO IiaHa. OnpenencHre
ero cBoiicrBa. OCHOBHOE KamenpHBIX  JKUAKOCTeH.  XKuakocTb  Kak ~ DHEPrOHOCUTENh B
ypaBHEHHE THIIPOCTATUKH. TUAPABIMYECKUX  MpuBojax MamuH. (OCHOBHBIE  XapaKTEPUCTUKH

KamelmbHBIX  JKHAKOCTEW:  IJIOTHOCTh,  CKHMAae€MOCTh,  BSI3KOCTb,
pacTBOPUMOCTb ra30B, XUMHUECKass M MEXaHNIeCKasi CTOWKOCTh, TaBJICHUE
HAaCBHIIIEHHBIX NMapoB. MoJienb «uaeaIbHOWY YKUIAKOCTH.

Tewma 1.2 IIbe3oMmeTpuueckuit Cuutbl, IEMCTBYIONINE HA KUIKOCTh. [ MApOCTATHIECKOE JaBJICHUE
Hamnop, BakyyM. [Ipubops! ysiju ero  cBoicTBa. EnuHWIBI  w3MepeHus  aaBineHus.  OOmue
M3MEepeHus napneHus. |[auddepeHnnanbHbie YpaBHEHHUsI THUIPOCTATHKH. OCHOBHBIE
JlaBneHnne  KMOKOCTH  Ha|auddepeHnrnaabHble YpaBHEHHS THAPOCTATHKU. PaBHOBECHE KUJIKOCTH B
IJIOCKHE MOBEPXHOCTH. none 3eMHOro  Tsrorenus. IloBepxHOCTM  paBHOTO  JIaBIEHUS.

I'mppocraTtuueckuii  Hamop W €ro  HMHTEpHpeTanus. Omnropa

Tema 1.3 JlaBieHHe SKHUIKOCTH|TUIPOCTATHYECKOTO AaBieHusl. OTHOCUTENbHBIN nokoil JKunkocTu.

Ha Kp HWBOJIMHCHHEIC
IMMOBEPXHOCTH. HnaByqecn n
OCTOMYHBOCTH IJIaBAOIIMX




TCJI

Mopayasp 2. OcHOBbI KUHEMATHKHU U JUHAMUKH KaleJbHbIX JKMIKOCTel

Tema 2.1

I'mnponunamuka.

Bunel nBuXKEHUS KHUIKOCTH,
THIPABINYECKUE  DJIEMEHTHI
noroka. IlonsaTue o crpyiiHOI
MOJEIU IOTOKA. YpaBHCHUE
HEPA3pbIBHOCTU.  YpaBHEHHUE
Bepuymnu JUISL MIOTOKA
peanbHON KUIKOCTH.

3ajmaun, peliaeMble B TUApPOAMHAMUKE. Buasl nBIOKeHUs
KHUJIKOCTU: YCTAaHOBMBILIEECS M HE YCTAaHOBHUBILEECS, HAIOpHOE U
Oe3HarnopHOe, paBHOMEPHOE W HEPaBHOMEPHOE, TMIPABIMYECKHE CTPYH.
CrpyituaTtast MOJeNb IBUKEHUS KUAKOCTU. OCHOBHBIE KHHEMAaTUUECKUE U
THIPABIMUYECKUE XapaKTEPUCTHKH pycla M MOTOKAa >KUAKOCTH: >KUBOE
CEUCHHE; CMOYCHHBIH MEPUMETP: THAPABINYECKHH pPAIHyC, CKOPOCTH,
OCpEIHEHHAs B TOUKE U CPEIHAS HO KHBOMY CEUCHHIO; PACXO/I.

Tema 2.2

VYpaBHeHue
Bepnymnu ans s3neMeHTapHOM
CTpYHKHU nacanbHOU
JKUKOCTH. AHAJIN3 ypaBHEHUS
Bepuymn. I'paduueckoe
IpeCcTaBIeHUE ypaBHEHHS
Beprynnu ans anemeHTapHOI
CTPYMKHU peasibHOU KUJIKOCTHU.

Tema 2.3

YpaBHenue
bepnynnu JUTSt
peanbHOi

MIOTOKA
KHUJKOCTH.
[IpakTHueckoe  IpPUMEHEHHE
ypaBHEHHSA Beprymn.
Pacxomomep Benrtypu, TpyOxa
[uTo.

[Tpubops! amst onpeneneHus: Mbe30METPUIECKOTO M CKOPOCTHOTO
Harmopa. OOmiee MOHATHE O KaBHTanuu. [IpuMepsl HCIIOIB30BAHMSA
ypaBHeHUsI bepHyITH B TEXHUKE.

MOZ(yJ'IL 3. PexxumMbl JABWKCHUA KUAKOCTH U THAPABIINYCCKUE COITPOTUBIICHUS

Tema 3.1

I'mnpaBnuueckue
COIPOTUBJICHUA.  YPaBHEHUE
paBHOMEPHOIO JBUKCHHUS.
Pexxumbl TeueHUs KUAKOCTEH.
HccnenoBanue J1aMHUHAPHOTO
pexnmMa TCUCHUA.
Pacnpenenenne cxopoctu 1o
JKUBOMY CEUEHMIO, CpEIHsA
ckopocts. [ToTepu Hanopa.

JlBa Buma moteph Hamopa. OCHOBHas (opMysia PaBHOMEPHOTO
JIBWXKEHUS KUAKOCTH. PeXuUMbl IBWKEHUA KUAKOCTU. JlamMUHapHBIN
peXUM JBUXKEHHs. 3aKOH H3MEHEHHUS CKOPOCTH TO JKUBOMY CEYCHHIO
MOTOKA, CPeAHssl CKOPOCTh IO KMBOMY CEUEHHMIO, PacXo]] pacrnpeaeieHus
KacaTeJbHBIX HANPSKCHUHA [0 CEYCHHIO IOTOKAa, KOI((DHUIHMEHT
Kopuomnuca, dhopmysia ajis onpeaesieHus MoTeph HAmopa Mo JJIHHE.

Tema 3.2

Uccnenosanue
TypOyJIEeHTHOTO JIBHKEHHUSI.
[Torpanuunsiii cnoil. Ilonstue
0 THAPABIMYECKU TIAAKUX H
IIePOXOBAThIX MOBEPXHOCTSIX.
[Torepn wnHanopa. dopmyna
[le3n.

TypOyIeHTHBIA pexuM IBIDKEHUS. DaKTOPHI, XapaKTepU3yIOIINe
TypOYJICHTHBIN PEXUM JBIKCHHUS: ITyJIbCAIMS CKOPOCTH, TIepEMEIINBaHUE
YacTHUI] M0 >KMBOMY CEUYCHHIO ITOTOKA, BHIPAaBHHBAHHE SIIOPHI MECTHBIX
OCpeHeHHBIX cKopocTel. KacaTenpHas HampspKeHUs MpHU TypOYyJIEHTHOM
pexxume. Ilomysmmupuyeckas Teopus TypOyiaeHtHocTH. [loTepu Hamopa
1O JUTMHE TIPU TYpOYJICHTHOM pPEeXUME BHKEHUSA. 30HBI THAPABINIECKOTO
COIPOTUBJICHUSL.

Tema 3.3

MectHble
COIIPOTHUBJICHHUSI, OTIpEJIeTICHNE
NoTepp ~ Hamopa B HHX.
3aBucuMOCTh KO3 HINECHTA
MECTHBIX COINPOTHBICHUHA OT
yrcia Re

Tema 3.4

Knaccudukarnms
TpyOOIpOBOAOB. Pacuer
KOPOTKHUX n JJIIMHHBIX
TpyOOIPOBOIOB.

MectHoe THIIPABIINYECKOE COIIPOTHBIICHHE. [Ipupona
BO3HMKHOBEHHMS MECTHBIX IIOTE€pb Hamopa; OCHOBHas (opmya.
OmnpeneneHne «KOPOTKMX» M <«UIMHHBIX» TpyOompoBonoB. Pacuer
«KOPOTKHX» TpyOompoBonoB. OcHOBHBIE THIIBI 3ajad. lcmomb3oBaHue
METo/la pacyera «KOPOTKMX» TPyO MNpU CTPOUTEIHCTBE BOJIOCOPOCOB H
BOJIOCITyCKOB.
Pacuer «amuHHBIX)» TpyOOIpoBoa0B. OCHOBHBIC THITBI 3aja4 MPH pacyeTe
MPOCTBIX  «IMHHBIX»  TpybompoBomoB.  IlocienoBarenmsHOE — W
napajuielbHOe  CoeMHEeHHe TpyOompoBosioB. OCOOEHHOCTH —pacdera
THAPOJIMHUN O0O0BEMHOTO THAponpuBoAa. Jlomyckaemble CKOPOCTH,
NIPUHUMAEMBIE TIPU PACUYETE TUAPOJIMHUI.

I'mpopaBiamyeckwit  ymap B TpyOax: OmNHMCaHWE  TPUPOABI
BO3HMKHOBEHUS! THIPABIMYECKOTO yAapa, (GopMmyna Uil ONpeaeTeHUs
YAApHOTO TMPEBBILIEHUs] HaBI€HHS B TUIAPOCUCTEME NpPU HNOPSIMOM U

HempsiMOM __ yzape.  Meroasl  ocnabneHus  BpenHoro  sddekra




TUAPABJINYCCKOTO yaapa.

MOIIy.]I]) 4 HcreyeHus qyepe3d OTBEPCTUS U HACAAKHU. HUcTeuenus yepe3 BOJOCIHUBBI.
YcTaHoBHBILEECH IBUKEHHE KUAKOCTH B OTKPBLITBIX pycCjax

Tema 4.1

HcTeueHue xKUIKOCTH
gepe3 OTBEpCTHA M Hacajku.
Hcreuenne  uepe3  maioe
OTBEPCTUE B TOHKOW CTEHKE.
Hcreuenue yepe3
3aTOIIEHHOE OTBEPCTHE.

Hcredyenne dyepe3 BHEIIHMHA  LWIMHIPUYSCKHH  Hacaaok.
Hcreuenne )XUAKOCTH 1O TIepeMeHHBIM HanlopoM. Orpe/iesieHue BpeMeH!
OIIOPOXKHEHHMSI pe3epByapoB. lcTeueHne >KHIKOCTH 4Yepe3 Maible H
OonpIIie OTBEPCTHA B TOHKOH CTEHKE HPH MOCTOSHHOM W IIEPEMEHHOM
Hamope. Cikatme CTIpyH: TIOJIHOE, HEIOJIHOE, COBEPIICHHOE W
HECOBEpIICHHOE, KO3((UIMEeHTH cxatusi. PacderHpie (opMynsl Ui
OTIpeNIeNIEHNs PacX0J0B. 3aBUCHMOCTh KO3()(OUITMEHTOB CXKATHA, CKOPOCTH
u pacxoxa ot gucia PeriHonmbaca. Knaccupukamus nacamok. Vcredenue
yepe3 BHEIIHIOW IMIMHAPHYECKYI0 Hacaaky. I[IpenenpHoe 3HaueHHe
JICUCTBYIOIIETO HAIOpa MCTEYeHHs. 3HaueHHs Kod(duimeHToB pacxoja
JUISL pa3INYHBIX TUIIOB HACAJIOK.

Hcnonb30BaHUE TEOPUH MCTEYECHUS Yepe3 OTBEPCTUS M HACAKH B
TeXHHKe. JIBIKEHUE KHUIKOCTH Yepe3 Y3KHe IUIOCKHE M KOJIbIIEBBIE IIEITH.

Tema 4.2

Krnaccudukarms
BOZOCIMBOB. ['uapaBiudeckuii
pacueT BOJOCIUBOB.

PacdertHbie popMyIIBI TS OTIPEACICHUS PACXO/a KHUIKOCTH Yepe3
BOJIOCIIUBBI C TOHKON CTEHKOH ¥ IIMPOKHUM IMOPOTOM. Yd4eT OOKOBOIrO
cxkarud. YcnoBus noaromieHus. IpuMepsl 3a1a4 no pacyeTy BOAOCIHBOB.
Wcnonp3oBanue TEOpUH HCTCUCHUS yepe3 BOJIOCJIHBEI npu
THAPOTEXHUYECKUX pacueTax.

Tema 4.3

Huddepennnansaoe
ypaBHEHHE YCTaHOBUBILETOCS
JBIKCHHUS KUAKOCTH.
VYnenbHas SHEPrHs MOTOKA H
CECUCHHS.

VY nenbHas 3HEPTHA B MONIEPEYHOM CEYEHHH NOToKa. KpuTHueckas riryOnuHa
u ee onpeneneHne. Kpuruaeckuil yKioH.

Tema 4.4

PaBHOMepHOE
JBUXKCHUEC KHUAKOCTHU B
OTKPBITHIX pycnax.Tumst
3a/1a4 IpU pacyeTe KaHaJOB.

OCHOBHOE ypaBHCHHE PABHOMEPHOIO [BIDKEHHS B OTKPBITBHIX
pyciax. @opMbl IONEPEYHOIO CeYEHUsI KaHaloB. PacueTHble 3aBUCUMOCTH
JUIs  ONpPENENICHUS 3JEMEHTOB TPANCLEUOAIBHOIO CEYeHMs KaHala.
I'mapaBnuuecku HauBBITOAHEHIIEe ceyeHue. TuUMbl 3agad MpU pacyere
KaHajoB. JlolyckaeMble CPOKM TEUEHUS JKUJKOCTU B OTKPBITBIX pyciax B
JIECOMH)KEHEPHOH NPAKTUKE.

Moayasb 5 I'mapoauHaMu4vecKue MAIINHBI

Tema 5.1

HAaCOCHOM
YCTaHOBKH. [MapameTpsr
HACOCHOM YCTaHOBKH.
KoncTpykumu meHTpoOeKHBIX
HACOCOB.

Cxema

[Tapametpsl, xapakrepusymonme paboTy HACOCHOH YCTaHOBKH:
pa3BuBaeMblidi Hamop, Mojada Hacoca, MouHocTs, KIIJ. IIpumepst
KOHCTPYKIMH HEHTPOOSKHBIX HACOCOB.

Tema 5.2

DKCITyaTanuoHHbIE
pacueTsl HacOCHOM

YCTaHOBKH.

IIpu paboTe HACOCHOI YCTAaHOBKM Ha CETh: XapaKTEPUCTHKA
Hacoca, XapaKkTepUCTHKa TpyOoIpoBoaa, pabodast TOUKa, perylUpOBaHUE
HoJauu, yCJIOBHA OeCKaBUTAlMOHHOM paboTel HacocoB. CoBMecTHas
(mapannenbHas W IOCiIeNOBaTeNbHas) paboTa HacocoB Ha ceThb. Pabota
OJIHOTO Hacoca Ha ABa TpyOoIpoBoja.

Moayab 6 O6beMHbIe MAIIMHBI U THAPONPHUBOABI

Tema 6.1

Ponb 00BEMHOTO
THIIPONPUBOJIA B TEXHHICCKOM
nporpecce JIECHOM
MPOMBIIIJICHHOCTH.

CrpykTypHas  cxema
00BEMHOT0 THAPONPUBO/A.

ruapornpuBoaa.  IlpuHnunm — paboTsl

Tema 6.2

Tumer "
MPUMEHSIEMbBIX
JKHIKOCTEH.

MapKu
pabounx

Br16op pabounx KUAKOCTEH Il KOHKPETHBIX YCIOBHIA.

Tema 6.3

O0BeMHBIE
THIPOMAIIUHBI.

[TapameTpsl, XxapakTepusyromniie padoTy 00beMHBIX THAPOMAIIHNH,
0030p KOHCTPYKIIHH 00BEMHBIX HAacoCOB, TUJPOMOTOPOB,
THJIPOIFUIMHIPOB M TIOBOPOTHBIX THAPOIBHUraTelNiel; OIEeHKa OOBEMHBIX




TUApOMaAIlUH; PEKOMCHAYCMBIC obactu MNpUMCHCHUA B MalllMHaX JIECHOI

MIPOMBIIIJIEHHOCTH.
Tema 6.4 Hampasnsirommas H Hasnauenue, NpUHIUNHATIBHBIC CXEMBI, 0030p KOHCTPYKIIHH,
perynupyrolas YCIIOBUSI TPUMEHEHUS M TMPUMEPHI CXEM BKJIIOUYEHHS B THIPOCUCTEMY
rupoanmaparypa. HaMpaBJAOIIUX TUIPOpACTIpeieTUTeNeH, KIanaHoB JaBlIeHUs, JeIUTeNeH

MOTOKOB, APOCCENEH U PEryIATOPOB pacxoia.
Tema 6.5 BcrniomorarensHbie Haznauenwue, [NPUHLUIHAIBHBIE CXEMBI. ITopsimok

YCTPOMCTBA TUAPOIPUBOAOB.

MIPOCKTUPOBAHHS THAPOIPUBOIA.

5.3 3aHATHSA CEMUHAPCKOI0 THIA
5.3.1 npakTUYEeCKUE 3aHIATHUS
-ouHas popma

No Pasnen/tema HanmeHoBaHue npakTH4ecKkux JlabopaTopHoe 000pyIOBaHUE U
n/m 3aHATHHA (nmnn) mporpammHoe obecrieueHre
JUCLUTUINHB
Moayas 1. 'mgpocraTuka
1.2. [Tbe3omeTpuueckuit 1.2.1 TIIpe3oMeTpUYECKUi  HATOP, PellleHe 3a7@4 O OMPEICICHHIO
Harop, BakyyM. | BakyyMm. Ilpuboper ams usmepesus | ..o THIPOCTATHUECKOTO JIABIICHHS Ha
[TpnubGops! st M3MepeHns | AaBieHUA. JlaBneHne >KHIKOCTH Ha OrpaIAIONIHE TOCKHE "
JaBIICHNS. JlaBieHne | IIIOCKHE MOBEPXHOCTH (2 ) KPHBONHHEHHbIC [TOBEPXHOCTH.
KHZKOCTH  HA  TLIOCKHE I'padoananmuTryeckmii croco®
TIOBEPXHOCTH OTIpeIeTICHUS CHII
THAPOCTATHYECKOTO JABIICHUS.
KOMIUIEKT 3JEeKTPOHHBIX IUIAKAaTOB
«"'unpaBnuKa ¥ THAPONPUBOI
13 JlaBineHue >KUAKOCTH Ha Pemenue 3a7a4 1o N3yuenue METOIUK o
KPHBOJIMHEITHbIE OTIpeIeICHUIO CHJI | OTIpeNleNICHUIO CHII
MTOBEPXHOCTH. THIPOCTATHYECKOTO0  JABJICHHWS HA | TUAPOCTATUYECKOTO JaBJICHUS HA
OrpaXiaroIiye IUTOCKHE U | orpaxjaaromue TUTOCKHE "
KPHUBOJIMHEITHbIE MOBEPXHOCTH. | KPUBOJIMHEWHBIE ITOBEPXHOCTH.
I'padoananuTimaeckuit cnocob | PaccmoTpenue
OIIpeeIeHHS cuil | rpad0aHaIUTHIECKOTO criocoba
THJPOCTaTHYECKOTO JaBIICHNUS. OTIpeIeTIeHUS CHII
2 THPOCTATUYECKOTO JABICHUSI.
KOMIUIEKT 3JEeKTPOHHBIX IUIAKAaTOB
«'mapaBnuKa U THIPONIPHBO)
MopayJib 2. OcHOBbI KHHEMATHKH U JUHAMHUKH KalleJbHbIX JKHAKOCTel
2.2, VpaBuenue  bepHymiu | VYpaBHeHHe bepuynnn JUISt
TSt JJIEMEHTAapHOM | 3JIEMEHTapHOU CTpPYHKU HAeaIbHOU
CTpyHKHU uaeadbHOM | )XKuAKOCTH.  AHamu3  ypaBHeHus | 2.2.1 IlpumMepsl  HCIOIB30BaHUSA
HKHUJIKOCTH. Anamn3 | Bepuymnu. (2). YpaBHEHUsI bepnysu B
ypaBHeHHs  bepHymm. THIPaBIMYECKUX pacueTax.
I'paduaeckoe IlocTpoeHue TMHUM MOJIHOIO HAopa
MpeCTaBICHNE 1 TIb€30METPHUUECKON JTHHUHU
ypaBHEHHS Bepnymm KoMIUIeKT 3JeKTpOHHBIX IIJIaKAaTOB
Juist 31eMEHTapHON «'uapaBnuKa U THIPOTIPHBO.)
CTpyHKH peaybHOU
JKUJIKOCTH.
Moayasb 3. Pe:xxuMbl ABHKEHUS U THAPABINYECKHE CONPOTHBIICHH.
Pacuer HAaMOPHBIX TPYOONPOBO/IOB
3.4. Knaccudukanus Knaccudukamms ~ tpyGomposomos. | 3.4.1 Ompenenenue noreph Haropa
Tpy6ompoBomoB. Pacuer | (2) Mo JUIMHE W MECTHBIX [OTeph
KOPOTKHUX M  JUIMHHBIX MPUMEHHUTEIBHO K pacuetam
TpyOOIIPOBOIOB. HaIIOPHBIX TPYOOIIPOBOIOB.
KoMIiekT 37meKTpOHHBIX IIIaKaToOB
«"'mpaBiuKa ¥ THAPOIPHUBOI)




MopayJb 4. UcTeueHue yepe3 oTBepcTUsi M HacaaKu. Micreuenue yepe3 BOJOCIAUBBI. Y CTAHOBHBIIEECS

JABWIKCHHE JKHIKOCTH.

4.1. Ucteuenne  xuaxoctu | VcteueHue JKUIKOCTH gyepes
gepe3  OTBEpCTHA M | oTBepcTUs M Hacaaku. Hcredenue | 4.1.1 Pemenue 3amay Ha ucTedeHUE
HaCaJKu. Hcteuenue | yepe3 Majoe OTBEpPCTHE B TOHKOM | JKHAKOCTH u€pe3 OTBEPCTHS, HACAIKU
gyepe3 Majoe OTBEPCTHE B | CTEHKE. Hcteuenue 4yepe3 | U BOAOCHHUBEL.

TOHKOH CTEHKe. | 3aTOIUICHHOE OTBepcTHe. (2) KoMIIekT 37IeKTpPOHHBIX IJIaKaToB
Hcreuenue yepes «'mapaBnuka u THAPOIIPUBOIY
3aTOIUIEHHOE OTBEPCTHE.

4.4 PaBHOMepHOEe nBIKeHHE | PaBHOMepHOE nBIDKeHHE >KUAKocTH | 4.4.2 T'uppaBamaeckmii pacuer
KUJKOCTH B OTKPBITHIX | B OTKPBITBIX pycilax. TWIbl 3agad | paBHOMEPHOTO ABM)KEHHS XHUIKOCTH
pycnax. Tumsl 3agad mp | mpu pacdyere KaHaioB (2) B OTKPBITHIX MIPU3MATHIECKUX
pacdere KaHaJIoB pycnax. Tunmel 3amad mpu pacdere

OTKPBITBIX ~ pycen.  OnpeneneHue

TUIPaBIMYECKH  HaWBBITOJHEHIIEro

JKUBOTO CEUeHUs pycla.

KoMIIekT 37IeKTpOHHBIX IIaKaToOB

«"'nunpaBnauKa ¥ THAPONPUBOIY
Moayas 5. I'napoanHaMuyecKue MalIMHbI

5.2. OKcIlTyaTalllOHHBIE OKcIUTyaTallMOHHBIE pacuetsl | 5.2.1 DxcmiayaTallMOHHBIE DPAaCUETh
pacueTsl HACOCHOW | HACOCHOM yCTaHOBKH (2) HACOCHOH yCTaHOBKH, paboTaromieit
YCTaHOBKH Ha CeTh: BBIOOD Hacoca,

perynupoBaHME  IOAAYH,  pacyer

BCAChIBAIOLICH JTUHUMU.

KoMIUIeKT 37EeKTpOHHBIX IIJIaKaTOB

«'mapaBnuKa U THIPONIPHBOIL)
MoayJab 6. O6beMHbIe MAITUHBI M THAPONPHUBO/IbI

6.4. Hamnpasnsitomas u Hampasnsromas u perynupytomas | 6.4.1 Uzyuenue KOHCTPYKLUH
perynmpyromas ruapoanmaparypa. (2) HaNpaBisIONIe W peryiupyromei
THIPOANIapaTypa. annapaTypsl.

KoMIUIeKT 37EeKTpOHHBIX IIJIaKaTOB
«'mapaBnuKa U THIPONIPHBOIL)
6.6. VYpasnenue VYipasneHue ruIpornpuBoIaMu. 6.6.1 Wzyuenue KOHCTPYKLHUN
THAPONPUBOAAMH. 2) 00BEMHBIX THAPOMAILNH c
omnpejieieHneM pabounx O0OBEKTOB
(1o gepTexkam, MakeTaM M oOpa3am
MAIlIMH CEPUHHBIX KOHCTPYKITHH).
KoMIIIeKT 37IeKTPOHHBIX IIIaKaToOB
«I"'mpaBauKa ¥ THAPOIPUBOIY
-3aounas dhopma
No Pasnen/Tema HanMeHoBaHue pakTUYECKUX JlabopatopHoe obopymoBaHue 1
/I 3aHATHHA (mmi) mporpaMMHOe o0ecTiedeHre
JVCHUTITHHBI
Mopayas 1. 'mapocraTuka

1.2 [Tse30MeTprudecKuii IIbe3omeTpryeckuil HAoOp, BAKYYM. | poyio o 38724 10 OTPEICNICHHIO
Harop, BakyyM. | IIpuOOpbI 1 M3MepeHHsl JaBICHUs. CHUT THIPOCTATHUECKOTO JIABIICHHS HA
[Tpubops! 1t u3mepenns | JlaBieHne KHUIAKOCTH Ha IUIOCKHE orpaKIaromIIe e — "
JIaBIICHUSI. [JaBneHue | moBepxHOCTH (2) KPHBOJHHEHHbIE TTOBEXHOCTH.
KUIKOCTH  Ha  ILIOCKHE I'padoanamuTryeckmii c1oco0
TTOBEPXHOCTH OTIpe/ieIeHUs CHI

THIPOCTaTHIECKOTO JJABJICHHUS.
KoMIiekT 5>7IeKTpOHHBIX IUIAKaTOB
«'unpaBnuKa ¥ THAPOIPUBOI

1.3 JlaBiaeHnue >KUIKOCTH Ha Pemenue 3a1a4 o Nzyuenue METOIUK o
KPHUBOJIMHEITHBIE OTIpEICIICHUIO CHJI | OTIpeNeNICHUIO CHI
MOBEPXHOCTH. THIPOCTATUYECKOrO0  JABICHHMS Ha | TUAPOCTATUYECKOTO  JaBJIEHUS Ha

orpaxxaromye IIOCKUE U | Orpaxaarolue IJIOCKUE u
KPUBOJIMHEHHbIE MOBEPXHOCTHU. | KPUBOJIMHEHHEIE MOBEPXHOCTH.
I'padoanamurnaeckuii cnoco6 | Paccmorpenne

OIpeJIeNICHUs cuil | rpad0aHaIUTHYECKOTO crocoba




TUAPOCTATUYCCKOI'0 AaBJICHUS.

O]

OIPCACIICHUA CHUJII

rUApOCTaTUYCCKOro AaBJICHUA.

KoMIIeKT 3JIeKTPOHHBIX IJIAKATOB
«'umpaBnuka v THAPOTPUBOI)

MoayJb 2. OcHOBbI KHHEMATHKHY U JUHAMHUKH KANEJbHBIX JKUIKOCTEH

2.2.

VpaBuenue  bepnHymiu
IS 3J€MEHTAapHOU
CTpyHKHU nacalbHON
JKUJIKOCTH. Amnanus
ypaBHeHUs  bepnymiu.
I'paduueckoe
IpeCcTaBIeHue
ypaBHEHHUS Bbeprynnu
Juis 31eMEeHTapHON
CTpYHKHU peanbHON
JKUJKOCTH.

YpaBHEeHHE bepuynnn JUIS
3JIEMEHTAPHOU CTPYHKU HAeaIbHOU
KHUIKOCTH.  AHanW3  ypaBHCHHSA

Bepuymnu. (2).

2.2.1 TIlpumepsl  HCHOIH30BAHUSL
ypaBHEHHSA Bepuynm B
THAPaBIMYECKHX pacuerax.

[TocTpoenne TUHUHM MOJTHOTO Hamopa
Y Th€30METPUUECKON JTUHUU
KoMITIEeKT 37eKTPOHHBIX TJIAKaTOB
«'umpaBnuka v THAPOTIPUBOI

5.3.2 naboparopHbie pabOTHI

-ouHas popma

Ne Monyau 1 TeMBl .
i [ — HaI/IMeHOBaHI/I? U 00BbeM Kpatkoe coneprxanue 1adbopaTopHOil
11a00paTOPHO# pabOTHI paboThI
Moayas 1. 'mgpocraTuka
1.1 | Ilpeamer ruapasmuku. | (1.1.1) Usyuenue ¢busnyecKux OCHOBHBIE  XapaKTEPUCTHUKH
Cunbl, medicTByromue B | cBoiicTB ®uakoctu (3) KHUJKOCTH - IUIOTHOCTb,
KHJKOCTH. CI)KUMaeMOCTh, TEIUIOBOE
I'mapocratnyeckoe pacIIipeHue, BSI3KOCTh u
JIaBJICHUE, €ro CBOWCTBA. MIOBEPXHOCTHOE HATSKECHUE.
OcHoBHog, ypaBHEHHE [NopraTuBHas naboparopus
THUIPOCTATUKH. «Kanenbskay, ycrporctBo Nel
(1.1.2) W3mepenne B pabote BBIUUCIICTCS
THAPOCTaTUYECKOro naBieHus (3) JaBJIeHWEe B  3aJaHHOM  TOUKe
(HanpuMep, Ha JHE pe3epByapa) yepes
NOKa3aHMsl Pa3IMYHbIX HPUOOPOB U
3aTeM CpPaBHUBAIOTCS  Pe3YJIbTaThl,
HOJIyYSHHBIE JIBYMSI [Ty TSMH.
[NopraTuBHas naboparopus
«Kamnenbkay, ycrpoiicTBo No2
1.2 | TIse3omeTpudeckuii Hamop, | (1.2.3) Hsyuenne mnpuboOpoB s YcTpoicTBO u TIPUHITAIT
BakyyMm. Ilpubopsl mis | usmepenus nasneHus (2) JNEeUCTBHUs ~ pTyTHOro  Oapomertpa,
N3MEpeHus JIaBJICHHSI. OJTHOTPYOHOTO MaHOMeTpa
JlaBieHWe JKUIKOCTH Ha (ee3omeTpa), ypoBHEMepa,
IUTOCKHE TTOBEPXHOCTH MaHOBaKyyMMETpa, BaKyyMMeTpa
(oOpaTHOTO MTBE30METPA).
[NopraTuBHas naboparopust
«Kamnenbkay, ycrpoiicTBo No2
MoayJib 2. OcHOBbI KHHEMATHKH U THHAMHUKH KaneJbHbIX KUAKOCTE
2.2 | Ypaeuenwe Bepuymmu st | (2.2.1) Wmmoctpanust  ypaBHEHHsI Brraeptuts B MacimTabe xaHai

3JIeMEHTapHOI CTpyHKHU
HJeAIbHON JKAJKOCTH.
AHanus YpaBHEHUS
Bepaymmu.  I'padrueckoe
MIPEICTaBICHAE ypPaBHEHUS
bepnynmu JUTSt
JJIEMEHTapHOI CTpYHKH

peam,Hoﬁ KUIAKOCTHU.

Bepaymmn. (2)

¢ mpe3oMeTpamu. COETUHHUB YPOBHH
KUIKOCTHU B NBE3OMETPAX U LHEHTPOM

BBIXOJHOTO CceueHusl, MOJIy9UTh
Nnbe30MemputecKyio JUHUIO,
TOKa3bIBAIOIIY IO W3MEHEHNE
MMOTCHIMATIFHON SHEpruH (JIaBICHUN)
BIONb MOTOKAa. [l  moiydeHHs

Hanopnoti  aunuu  (JIMHUM  TIOJHOU
MEXaHWYECKOH 3HEPIHH) OTIOXKHUTH OT
OCH KaHaja [OJHBIE HAmopsl U
COE/IMHUTH NOJTyYE€HHbIE TOUKH.

[TopraruBHas nabopaTopus




| «Kanenbka», yctpoiictBo Ne4

Mopayas 3. Peskumbl IBM:KeHUs] U THAPABJIAMYecKHe CONPOTUBJIEHUS.

Pacuer HanmopHBIX TPYOONIPOBOAOB

3.1 | 'mppaBnuyeckue 3.1.1) W3yuenue CTPYKTYPBI [Ba OCHOBHBIX pexuMa
CONPOTHUBIICHUS. MOTOKOB JKHIKOCTH(2) TEUYEHUs]  KHUJIKOCTU:  JAMUHAPHBIL
VYpaBHEHHE PaBHOMEPHOIO (coucThIit) u mypoynenmmulil
JIBHDKCHUSL. Pexumbl (BuxpeBoil). BeimonHsercsa 3apucoBka
TE4YEeHUS KHUIKOCTEH. CTPYKTYPBI MOTOKOB JJISI Pa3iIMYHBIX
Uccnenosanue ClIyJacs.

JIAMUHAPHOTO pexnMa IopraTuBHas nmaboparopus
TeueHus. Pacnpenenenue «Kamnenpkay, ycrpoiictBo Ne3
ckopocth 1o kuBOMY |(3.1.2) Omnpenenenne pexnma | B MHXEGHEpPHOHl MpPaKTHKE PpPEXHM
CCUCHHIO, cpenussa | teuenust.(2) OTIPEACTIAIOT IyTEM CPaBHEHHS YHCIIa
ckopocTts. [Totepu Hamnopa. PefinonpricaRe ¢ ero xpumuueckum
snauenuem Rey, COOTBETCTBYIOIINM
CMEHe PEXXUMOB JIBYDKCHUS
KHUJIKOCTH.
[opraTuBHas naboparopus
«Kanenbkay», ycrporictBo Ne3

3.3 | Mecrubie comnportuBnenus, | (3.3.1) OmnpeaencHue  MECTHBIX Haiitu pacuetrHble 3HaueHUd
OTIpe/ieICHrE MoTeph | moreps Hamopa (2) MECTHBIX TMOTEPh, CPAaBHUTH HX C
Haropa B HUX. OTIBITHBIMH u OOBSCHUTH
3aBUCHMOCTB PacXOXICHUS.

Ko3(p(UIMEHTa  MECTHBIX [NopraTuBHas naboparopus
CONPOTHUBICHUN OT 4HCIa «Kamnenbkay, ycrpoiictBo Ned
Re (3.3.2) Onpenenenne noTeps Harmopa Iloctpouts mnO mHOKa3aHUAM
o JumHe (2) IIEE30METPOB MIE30METPUIECKYIO
muHuo. Ha 3Toil nMHMM BBIIEIUTH
Y4acTOK C TIOCTOSHHBIM YKJIOHOM,
COOTBETCTBYIOIIMH  PAaBHOMEPHOMY
teyenuto. Onpenenuts ero amny | u
onvimHoe 3Ha4YeHHWe MOTepb N mo
MOKA3aHUAM KpalHHX Ibe30METPOB
Ha HeM. Haiitu uucno PeliHosbaca u
pacuemnoe 3HaUEHHE TOTEPh Haropa
h"- u oTHOCHTENBHOE pacxXokKIeHHE
OINBITHOTO W PAcYeTHOTO 3HAYCHHH
norepp Hamopa. OOBSCHUTH 3TO
pacxoxxIeHue.
[NopraTuBHas naboparopust
«Kanenpkay, ycrpoiictBo Ne4
BCETO 18
-3a04Has popma
Ne Mopynu u Tembl o
i D — HaI/IMeHOBaHI/IS u 00beM Kparkoe conepxanue 1abopaTopHoi
J1a00paTOPHO# PabOTHI padoThI
Moayas 1. l'ugpocraTuka

1.1 | Ilpeamer ruapasimuku. | (1.1.1) MWsyuenue ¢bu3nIecKnx OCHOBHBIE  XapaKTEPUCTHKH
Cunpl, [neicTByromue B cBO¥CTB kuaKocTh(3) KHUJIKOCTH - IUTOTHOCTB,
KHUJIKOCTH. C)KMMaeMOCTb, TEIUIOBOE
I'mapocratuueckoe pacuimpenue, BSI3KOCTH u
JaBJICHUE, €ro CBOMCTBA. MTOBEPXHOCTHOE HATSIKCHHUE.
OcHoBHoe, ypaBHEHHE IopraruBHas naboparopust
TUAPOCTaTUKH. «Kanenska», yctpoiictBo Nel

(1.1.2) smepenue B pabore BBIYHCIIACTCS
THJIPOCTaTUYECKOTO JaBlleHWE B  3aJaHHOW  TOYKeE
JIaBJICHUS (HanpuMep, Ha JHE pe3epByapa) yepes
(3) MOKa3aHWs pPa3IMYHbIX NpPUOOpPOB M

3aTeM CpaBHUBAIOTCS  PE3YJIbTAThl,
MTOJTyYCHHBIE ABYMS Iy TSIMH.
[lopraTtuBHas nabopaTopus




«Kanenbka», yctpoiictBo Ne2

BCCTO 6

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

B coorBerctBum ¢ «IlopsakoM oOpraHu3anMu W OCYIIECTBICHHUS 00pa30BaTeIbHON
JIeATEILHOCTH 110 00pa3oBaTeNIbHBIM MPOrpaMMaM BBICIIET0 00pa3oBaHHUs — MpOrpaMmam
OakanaBpuaTa, MporpaMMaM CIEHUAINTETa, MPOrpaMMaM MarucTpaTypbl» INPH IPOBEACHUH
y4eOHBIX 3aHSATHI 00ECIICUMBACTCS Pa3BUTHE Y OOYYAIONIMXCS HABBIKOB KOMaHIHOH paloTHl,
MEXJIMYHOCTHONH KOMMYHHKALIMHM, HPUHITHS PEIICHUH, JIHICPCKUX KadecTB (BKIIOYAs IIPH
HEOOXOAMMOCTH IPOBEICHUE MHTCPAKTHBHBIX JICKIUH, TPYNIOBBIX THCKYCCUM, POJICBBIX HUTD,
TPEHHHIOB, aHAIM3 CUTyalMd W WMUTALMOHHBIX MOJENICH, TpernojaBaHue TUCHUILUINH
(Momynei) B (hoopMe KypCcOB, COCTABICHHBIX Ha OCHOBE Pe3yJbTaTOB HAYYHBIX HCCICIOBAHMIA,
NPOBOAMMBIX OpraHM3alMeld, B TOM 4YHCIE C YYETOM pErHOHAJIBbHBIX OCOOCHHOCTEH
npodeCCHOHATBLHOM 1eATeTFHOCTH BBIITYCKHUKOB M ITOTpeOHOCTEl paboTonareneil)

6. @oHJA OIEHOYHBLIX CPEeIACTB /I MNPOBEdeHHs TeKYyIlero KOHTPOJasl U
NMPOMEKYTOYHOIH aTTecTAUMU 00Yy4aIOIIMXCS N0 TUCHUITHHE

OneHouyHble MaTepHalbl IJi1 TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH W IMPOMEXKYTOYHOMN
aTTeCTallMd 110 WTOraM OCBOEHUsS JUCHUIUTMHBI «[ WapaBiavka, THAPO W ITHEBMOIIPUBOI
c(hOpMHUPOBAHKI U MPEACTABICHBI B MPUIIOKEHUHU K paboueil mporpamme.

7.Y4e6HO-MeTOoANYEeCcKoe obecrnedyeHue JUCIUIIJIMHbI

7.1. PekomeHayemas iuTeparypa

Ne HanmenoBanue OnexTpoHHbIN agpec | Kou-

n/ BO

n 9K3.
7.1.1. OcHoBHas1 JIUTEpATypa

1 Hukutun, O. @. OCHOBBI TUAPABIUKU U https://e.lanbook.com/

ruaponHeBMonpuBoa : yueouuk / O. ®. Hukutun, B. B. | book/205091
Apou. — Mocksa: MI'TY um. baymana, 2019. — 496 c.
— ISBN 978-5-7038-4953-8. — TekcT: 31eKTpOHHBIiH //
JlaHp : >EeKTPOHHO-OMOINOTEUHAs! CUCTEMA.

2 Hcaes, 0. M. I'mapasnuka u runponaesmonpusoy [ Teker]: 5
yueOnuk / FO. M. Ucaes, B. I1. Kopenes. - 3-e u3zn., crep. -
M.: Axagemus, 2013 - 175 c.

3 | I'uapaBavka U ruapornHeBMONpUBO [TekeT]: yueOHuK / Tox S5
pen. C. I1. Crecuna; YMO. - 5-¢ uza., nepepab. - M.:
Axanemus, 2014 - 349 c.

7.1.2. JlonoiHUTeIbHAS JTUTEPATYPA

4 | OcuoBesl ruapasiuku [Tekct]: yue6. nocobue / B. I1. 23
Kopnaues, b. I'. Cu3zos, B. I'. IBanos,
. B. I'youn; YMO. - Kpacuosipck: Cubl'TVY, 2005 - 208

5 | l'ugpaBnuka, THAPO- U MTHEBMOIIPHUBOA [ DIIEKTPOHHBIH http://www.Ifsibgu.ru/elekt
pecypc]: 37eKTpoH. yuel.-MeTo . KOMIUTEKC / cocT. MLA.. ronnyj-katalog

Ymxosa. — Jlecocubupck, 2017.



https://e.lanbook.com/book/205091
https://e.lanbook.com/book/205091
http://www.lfsibgu.ru/elektronnyj-katalog
http://www.lfsibgu.ru/elektronnyj-katalog

7.2.llepeyeHb COBpPEMEHHBbIX MNpPOdecCHOHA/IBHBIX 6a3 JaHHbIX W
HHPOPMaALMOHHBIX CHPABOYHBIX CUCTEM, HE06XO0JMMBbIX /IS 0CBOEHMS AUCHUITUHBI

Ne HanmenoBanue
n/n

Hayuno-Texanyeckast bubnmoteka drmmana Cubl'Y B 1. Jlecocubupceke: [cait]. — Jlecocubupek, 2004 — . —

1 http://Ifsibgu.ru/elektronnyj-katalog (marta o6pamenus: 03.03.2022). — TeKCT: 37€KTPOHHBIM.

2 Koncynprantllntoc: cnpaBouyHas npaBoBas cuctema. — MockBa: Koncynbrant Ilmoc, 1992— . — Pexum
JIOCTYIA: JIOK. CeTh By3a. — OOHOBIIsETCS €KeKBapT. — TeKCT: AIEeKTPOHHBIH.
Jlanb: 3JEKTPOHHO-OMONMOTEYHAsT CUCTeMa Wu3JarenbeTBa: [calt]. — MockBa, 2010 — . — URL:

3 | http://e.lanbook.com (mata o6pamenus: 03.03.2022). — Pexum [goctyma: 0o MOAMEHCKe. — TeKcT:
3JIEKTPOHHBIN.

5 FOPAWT: o6pasoBatensHas miatdopma: [caiit]. — Mocksa, 2013— . — URL: https://urait.ru/ (mata

obpamiennsi: 03.03.2022). — Pexxum gocTyma: 1o moamucke. — TeKCT: 3JeKTPOHHBIH.

IPR SMART: [B3amen IPRbo0KS]: tiudpoBoii 06pazoBatensHsblii pecypc: [caiit] . — Mocksa, 2021 — . — URL:
6 | https://www.iprbookshop.ru/(nata oGpamienus: 03.03.2022). — Pexxum fgocTyma: MO HOAMHCKE. — TEKCT:
3JIEKTPOHHBIN.

CepBep 3JIEKTPOHHO-IUCTAHIUOHHOTO 00yueHuss Cubl'Y um. M. ®. PemerHeBa: [37eKTpOH.00pa3oBar.
7 | pecypc s cryaeHToB Bcex ¢opm oOyuenus]: [caiit]. — URL: https:/dl.sibsau.ru (mata oGpauenus:
03.03.2022). — PexxuM foCTyma: Ul aBTOPH3. [0JIb30BaTeNel. — TeKCT: 3JCeKTPOHHBII.

7.3. MeToanueckue yKazaHnus 1JIs1 00y4al0ImMXCcsl M0 OCBOCHHIO AU CHMIIJIMHBI

IIporpammoit aucuuruinHel «l'MapaBiauka, TUAPO- U MHEBMONPHUBOI) MPEAyCMOTPEHBI
3aHATHS JIEKIIMOHHOIO THUIIA, 3aHATHS CEMHHApPCKOro Tumna (MpakTUYeCKUe M JiabopaTOpHbIE
paboTel)u camocrosTenbHas paborta oOyuarommxcs. CamocrosdrenbHas paboTa mHpearnosaraet
U3Y4YEHHE TEOpPEeTHUYECKOro Kypca. B mnepuon ocBoeHus AUCUMIUIMHBL Ul OOyYaromuxcs
OpraHU3yIOTCS WHAWBUYAIbHbIE U TPYIIIOBbIE KOHCYIbTALIUH.

[Ipy wn3yyeHMM JUCUMILIMHBI OOS3aTEIbHBIM SBJISIETCS BBIIOJHEHHE CIEIYOIIMX
OpraHU3alMOHHBIX TPEOOBAHUI:

-00s13aTeIbHOE MOCEIICHUE BCEX BUAOB ayUTOPHBIX 3aHITHI;
-BEJICHUE KOHCIIEKTA JIEKIIUH, IPAKTUYECKUX 3aHATHH;
-aKTHBHAas paboTa BO BpeMsl 3aHSITUH;
-peryJisipHas caMoCTOsITeNIbHasi paboTa 00yyaroIIerocs B COOTBETCTBUU ¢ pabouelt mporpammoit
JUCIUIUIMHBI U PEUTHUHT IJIAHOM;
-CBOEBpPEMEHHAs C/1a4a OTUYETHBIX JOKYMEHTOB;
-1oJly4YeHUe JIOMOJIHUTENbHbIX KOHCYJbTAalUH MO MOATOTOBKe, 0POPMJIEHUIO U CJAade
OTZeJIbHBIX BU/I0B 33/JaHMH, B CJlydae NPONYCKOB 3aHATHUH.
CamocrodrenbHas paboTa 00y4arolerocs HalpaBieHa Ha:
-CTUMYJINPOBAaHME MTO3HABATEIILHOIO UHTEPECa;
-CHUCTEMaTH3aLUI0 U 3aKPEIUICHUE MOJIyYEHHBIX TEOPETUUECKNUX 3HAHUM;
-pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH
U OpPraHU30BaHHOCTH 00YYarOLINXCS;
-popMHUpOBaHHE  CAMOCTOSTEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAMOPEaTU3aL1H.

UToObl BBIOJHUTH BECh OOBEM CaMOCTOSITENbHOM pabOThl MO BCEM OCBaMBaEMbIM
JUCLUIUIMHAM, 00ydYaroleMycsi He0OX0IMMO 3aHUMAaThbcs 1Mo 3-5 yacoB exenHeBHO. HaumHath
CaMOCTOSITeNIbHbIE BHEAYIMTOPHBIE 3aHATHS CIEIYET C MEPBbIX K€ JHEH cemecTpa, MOCKOJIbKY
KOMIIEHCHUPOBaTh MPOIYIIEHHBII MaTepuan mo3jHee 0e3 CHIDKEHHs KadyecTBa paboOThl U ee
IIPOU3BOIUTENILHOCTH MPAKTUYECKH HEBO3MOXKHO.

Bun yuebHbIxX Opranuzanus 1esTeIbHOCTH CTYJEHTa
3aHATUNA

Jlex1iii UMETOT IENBI0 AaTh CHCTEMAaTU3MPOBAHHbIE 3HAHUS 00 N3ydaeMon IpeAMEeTHOM
obnactu. B xoze nexkuuii mpenoaaBaTelb U3IaracT U pa3bsACHIET OCHOBHBIE, HanOoIee
CJI0>KHBIE IOHATHSI TEMBI, a TAKXKE CBSI3aHHBIE C HEM TEOPETUYECKUE U IPAKTUYECKUE
po0JIeMBbl, 1aeT peKOMEHAalMH Ha 1abopaTopHble padOThl M YKa3aHHs Ha

Jleknmsa



http://e.lanbook.com/
https://urait.ru/
https://dl.sibsau.ru/

CaMOCTOSTENILHYIO PadoTy.

B xoze nexuuii cTyAeHTaM peKOMEHTyeTCs:

-BECTH KOHCIIEKTUPOBaHHE Y4eOHOro MaTepuaa;

-o0paiiats BHUMaHHe Ha KaTeropuu, (JOpMYJIUPOBKHU, PACKPHIBAIOLINE COICPKAHUE TEX WIN
UHBIX ABJICHUH U NIPOIIECCOB, HAYYHBIC BHIBOJIBI U MPAKTUUYECKHE PEKOMEHIAINH MO UX
IIPUMEHEHUIO;

-3a/1aBaTh NPEMOABATEIIO YTOYHSIIONIIE BOMPOCH C LENbIO YSICHEHHS TEOPETHIECKIX
MIOJIOKEHUH, pa3peLIeHHs] CIIOPHBIX CUTYALHH.

XenarenpHO 0CTaBUTH B paOOUYNX KOHCIIEKTAX MO, HA KOTOPBIX BO BHEAYJUTOPHOE BPEMSI
MOYKHO CZEaTh TOMETKH U3 PEKOMEHJOBAaHHON JINTEPATYPbI, JOTOIHSIIOLINE MaTepHaT
MIPOCTYIIaHHON JIEKINH, a TAKXKE MOAYEPKUBAIOIINE OCOOYIO BaXKHOCTh TEX WM MHBIX
TEOPETUYECKUX MOJIOKEHUH.

Jlst yCIIenHoro oBNaIeHNsl KypcoM HEOOXOANMO IOCEeIIaTh BCE JEKIUH, TaK KaK
TEMaTHYECKHH MaTepHal B3aUMOCBsI3aH MEX1y coOoil. B ciryuasx npomycka 3aHsTus
CTYZAEHTY HEOOXO0IMMO TeperncaTh JEKIHUI0, OKa3aTh MPENoAaBaTelio U OTBETUTh Ha
BOMPOCHI 10 MPONYIICHHON JIGKIIUU BO BpeMsl HHIUBUYAJIbHBIX KOHCYJIbTAIMH.

JlabopaTopuas
pabota

Lenbro 1a00paTOpHBIX paboOT 10 AUCIMIUINHE SBISETCS IPHOOPETEHNE YMEHUH POBEACHHS
9KCIIEPUMEHTA, COCTABJICHHS OTYETa, M0JIy4YeHUE HABBIKOB KOJUIEKTUBHOHN paboTsl. [Ipn
MOJITOTOBKE K JIAOOPaTOPHBIM paboTaM CTYJCHTY HEOOXOJMMO U3yYUTh METOANYECKUE
YKa3aHus 110 BHITIOJIHEHHIO JIAO0PATOPHOH padOThI, H3yYUTh OCHOBHBIE TEOPETHIECKHUE
TIOJIOXKEHHS TI0 TeMe PaOOTHI, BBIIIOJIHUTE 3KCIICPUMEHTAIBHYIO 9acTb, IIPOU3BECTH
HEOOXOANMBIEC PACUETH, OIIEHUTH TPABMIIBHOCTD MOyYCHHBIX Pe3ysIbTaToB. JlJabopaTtopHble
pabOTHI BBITIOJIHSIOTCS TOATPYIIIAMHE CTYACHTOB B CIICIIHATH3NPOBAHHBIX JIAOOPATOPHSIX.
Kaxnmyto mabopatopHyto pabOTy CTyIEHT IOKEH O()OPMHUTH B BUZIE OTUETA, KOTOPBIN
IIPeJCTaBIIETCS Ha PACCMOTPEHHUE NPENoiaBaTeNs, 3alllUTUTh OTYET, IPEJOCTaBUB
BBINOJIHEHHBIE 3aJIaHNSI U OTBETUB HA KOHTPOJIBHBIE BOIIPOCHI.

[IpakTnueckas
pabota

ITpaxTuueckas pabora — 3T0 akTUBHas popMa yueOHOro mpouecca B By3e. [IpakTudeckue
3aHATHS IPOBOJATCS € IEBI0 YINTyOIEeHUS U 3aKpeTUICHUs TEOPETUIECKUX 3HAHU,
MOJTyYeHUs IPAKTUUECKUX YMEHUI U HABBIKOB PEIEHU 3a]a4, Pa3BUTHsI aOCTPaKTHOTO U
JIOTHYECKOT0 MBINIIeHHS. IIpu MOAroTOBKe K MPaKTUYECKUM paboTaM CTyACHTY
HE00X0AUMO U3yUUTh OCHOBHYIO JIUTEPATypPy, 03HAKOMUTECS C JONOTHUTEIBHON
JUTEPaTypOH, YIeCTh peKOMEHIANK npernoaaBares. [Ipaktuaeckue paboTs
BBINOJIHSIOTCS CTYI€HTaMU B CIIEUATU3UPOBaHHOM aytutopun. Homep Bapuanra
MIPAaKTHYECKOH pabOTHI ONpeessieT IPernoaBaTellb 10 CHUCKy rpynnbl. Kaxmyio
MIPaKTHYECKYIO Pa0OTy CTYJEHT JOJDKEH 3aIlUTUTD YCTHO, IIPEAOCTAaBUB BHITIOJTHEHHbIE
3aJlaHHs U OTBETHB Ha KOHTPOJIbHBIE BOIIPOCHI.

CamocrosTenpHas
pabota (u3yueHue
TEOPETUUECKOMN
4acTH Kypca)

[Ipu n3yueHnn AMCUUIIIMHEI HE BCE BOIPOCH! PACCMATPHUBAIOTCS HA JIEKLIUAX U
MIPAKTUYECKHUX 3aHATUAX, YaCTh BOIPOCOB PEKOMEHIYETCS IpenojaBarenem s
CaMOCTOATENIFHOTO U3yueHHd. [Ipy caMoCTOSATETbHOM H3YUEHHUH U IPOpaboTKe
TEOPETHYECKOT0 Kypca HE00X0AMMO IOBTOPUTH 3aKOHCTIEKTHPOBAHHBIHN BO BpEMsI JICKIHH
Marepuall U JOIOJIHUTH €ro ¢ yYETOM PEKOMEHI0BAaHHOM JIMTEPaTyphl. BaXHON 4acThbIO
CaMOCTOATENIFHON PabOTHI SBISIETCS YTCHNE YIeOHOH 1 HaydHOH nuTeparypbl. OCHOBHAS
(byHKIMS Yy4eOHUKOB - OPUEHTHUPOBATh CTY/IEHTa B CUCTEME 3HAHUI, YMEHUI U HaBBIKOB,
KOTOpBIE JIOJKHBI OBITH YCBOEHBI 110 JAHHOW TUCUIUILIMHE Oy TyIINMH CTICIHATHCTAMH.
INTonck oTBETOB Ha BOMPOCHI U BHINOJIHEHHUE 33/IaHUH JUIS CAMOCTOSTEIbHOH pabOThI
MIO3BOJISIET PACIIMPHUTH U YIIIyOUTh 3HAHUS M0 KypCy, IPUMEHHUTh TEOPETHUECKHE 3HAHUS B
pelIeHNH 3aad IPaKTHUECKOTO COAEPKAHUS, 3aKPEMUTh U3yUYEHHOE paHee. Y pOBEHb
YCBOCHHS MaTepHaia MOXKET OBITh OLIEHEH IIPU OTBETaX Ha KOHTPOJIBbHBIE BOIPOCHI IS
CaMOIIPOBEPKU 10 COOTBETCTBYIOIIUM TEMAM M pa3ieiiaM.

IToaroroBka k
9K3aMEHY

[MoxroToBka K 3K3aMeHy MpEJIoiIaracT U3ydeHne PeKOMEHIyEeMOH JIUTEPaTyPhl U JPYTUX
HUCTOYHHUKOB, KOHCIICKTOB HeKHHﬁ, TIOBTOPCHUE MaTCPUATIOB MMPAKTUICCKUX U
1a00paTOPHBIX padoT.

8. [lepeyeHb 060PYAOBaHUS U TEXHUYECKUX CPEACTB 06YUYeHHMsI, HEOGX0AUMBIX
JIJIS1 OCYLILeCTBJIEHUS 06pPa30BaTe/IbHOTO NMpoLecca Mo AUCHUILIMHE

Hanmenosanue
ayAUTOPUU

Haznauenue ayauropuu Ob6opynoBanue

VYuebHnast ayuropus

JUIA MIpOBEACHUA 3aHATHI Ay,HI/ITOPI/Iﬂ, YKOMIUICKTOBAHA TEXHUYCCKUMU
JICKIIMOHHOTI'O TUIIA, | CPEACTBAMUA 06quHI/I${, CJYKalllUMU JJid OpEACTAaBJICHU S




CEeMUHAPCKOT0 THUIA, TPYIIIOBBIX
U WHIUBUIYAbHBIX
KOHCYJIbTaIINH, TEKYIIEro
KOHTPOJISI W TPOMEXYTOYHOU
arrectanuu (1. Jlecocubupck,
yin.  IloGensr 29, yueOHBIH
kopmyc Nel, ayn. 413.)

yueOHOH nHpopMamu 60IBLION Ay JUTOPHH:
Kommbrorep, MOHUTOD, KITaBUATypa, MbIIIb, KOJIOHKH
3ByKOBEIE. [IpoekTop, MyJIbT, 9KpaH HACTEHHBIM.

IIepeuens JIMLEH3UOHHOTO 5 CBOOOIHO
pacrnpocTpaHsieMoro MporpaMMHOTO 06€CHC‘~IeHI/I$[,
HEOOXOIMMOTO TSI OCBOSHUS TUCUMIIIAHEI:

Microsoft Office 2010.

Kommac-3D.

Google Chrome.

Microsoft Windows Education 10.

Yuebnas
ayJUTOpHs

IUISL IPOBEICHNUS 3aHATHH
CEMHHApPCKOT0 TUIIA, IPYIIIOBBIX
Y UHMBUIYATbHBIX
KOHCYIIbTAIIMi{, TEKYIIIETO
KOHTPOJISL X TPOMEKYTOUHO
arrecraimu (T. Jlecocuobupck,
yi. ITobGenst 29, yueOHbIN
kopmyc Nel, ayn. 402.)

AynuTopHs, yKOMIUIEKTOBaHA TEXHUYECKUMU
CpeIcTBaMHu 00y4eHHSI.

Kommekt naboparopHoii Mebenu. BoITsokHOIM mikad.
CucteMa BBITSKHOM BEHTHIALMH. DNEKTPOIUINTA.
KommexT 1a60paTopHOI CTEKISIHHOM MOCY IBI.
Muxkpockor laboparopHslii «JleBeHryk». Lludposas
Kamepa JJs1 MUKPOCKOTa. Becsl 3JIeKTpoHHBIE — 21IT.
Ha6op apemomeTpoB — 3 mT. Jfocka MarHuTHo-
MapkepHast. Habop Mapkepos.

[opratuBHast naboparopus «Kanenpka», ycTpoicTBO

Nel, TlopratmBHas maboparopus «Kanenbkay,
YCTpPOICTBO Ne2, IlopratuBHas naboparopus
«Kanenbkay, YCTPOMICTBO Ne3, IlopraTtuBHas

nabopatopusi_«Kamenbkay, yerpoiictBo Ne4.

ITomemenue mis
CaMOCTOSITCIIbHOM
paboTsI

JUTSL CAMOCTOSITEITBHON PaboThI
(r. Jlecocubupck, yi. [Tobemst
29, xopmyc Ne2, ayn.215)

Aynutopus (UUTaIBHBIHN 31 HAyYHO-TEXHUYECKOH
OMOIMOTEKH) OCHAI[EHA KOMIIBIOTEPHON TEXHHUKOI ¢
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceT "HMHTepHet"
(HeorpaHWYEHHBIN TOCTYT) U 0OecHeueH JO0CTYI B
3JIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaATEIBHYIO
cpealy OpraHH3alHH.

HepequL JIMOEH3UOHHOT'O nu CBO6OZ[H0
pacrpocTpaHsieMoro IporpaMMHOTO O6€CH€‘ICHI/I$[,
HCO6XOZ[I/IMOFO I OCBOCHUA JUCHUIIIINHBIL:

Microsoft Office 2010,

Microsoft Windows Education 10,

GoogleChrome,

Acrobat Reader DC,

Dr.Web Desktop Security Suit.




17

MUHUCTEPCTBO HAYKHU U BBICIIIETO OBPA3OBAHUS POCCUNCKON
OEJIEPALIN

Jlecocubupckuii punmran dheneparbHOT0 rocy1apCTBEHHOTO 00 PKETHOTO 00pa30BaTeIbHOTO
yUpexKIeHUS BhICIIET0 0Opa3oBanusi « CHOMPCKUI rOCyJapCTBEHHBIN YHUBEPCUTET HAYKH U
TeXHOJIOrni uMeHu akagemrka M.®. PemerneBa»

(pmmman Cubl'Y B r. Jlecocubupcke)

®OHJ
OLHEHOYHBLIX CPEJACTB
JUTSI IPOBENICHUSI TPOMEKYTOUHOM aTTecTaliu
110 AUCITUIIJIIMHE
(mpuytoxkeHue K padoyeil mporpaMmMe JUCIHHUIIIAHBI)

PABOYAA ITPOI'PAMMA JTUCHUITVINHBI

I'MJIPABJIMKA, THAPO N ITHEBMOIIPMBO/

HanpasneHnue noaroTroBku
35.03.02 TexHo0rHUs J1IECO3arOTOBUTENBHBIX U JIepeBOIIepepadaThIBAIOIINX TPOU3BOJICTB

Hanpasnennocts (mpoduiib) 06pazoBaTenbHON TPOrpaMMBbI
TexHonorus [epeBornepepadoTKu

YpoBeHb BhICcIIEr0 00pa3oBaHus
OakayiaBpuar

dopma 00yueHust
OuHas, 3a049Has

Kpacnosipck 2023



OuneHo4yHbIe MaTEePHAJIBI VIS IPOBEICHHUA MPOMEKYTOYHOM ATTECTALMH 10 JUCHHILIHHE
«TUAPABJIMKA,I'NAPO- 1 ITHEBMOIIPUBOI»

1. Onucanue HA3HAYEHHUA U COCTAB

Hacrosmuii dona onenounsix cpeacts (®OC) BXomuT B cocTaB pabodveil MporpaMMbl
JUCUUILTMHBI [ WapaBianKa, THIPO- U MHEBMOIIPUBOJT

(Hal/IMGHOBaHI/le JUACHHUIIAHBI

U TMpeaAHasHA4YCH JId OHLCHKH INIaHUPYCEMbBIX PC3YJIbTATOB 06yquH51 o JUCHMIIIIMHEC,
COOTHECCHHBIX C YCTAHOBJICHHBIMU B IIPpOI'paMME HHAWKATOPaAMHU JOCTUKCHUA KOMHCT@HHPIIZ.

O1LEeHOYHBIE

MaTtepuabl

MPEJCTaBIICHBI

i1 OpOBCACHUA  TCKYUICTO  KOHTPOJIA

yCIEeBaeMOCTH M MPOMEKYTOYHON aTTecTaluy oOydaromuxcs B popme: 3K3aMeHa

JUisi OIIEHKH IUIAaHUPYEMBIX pE3yJbTaTOB OOYYEHHs HCHOJB3YIOTCA CIEIyIOIue
OLIEHOYHbIE MaTepUabl:

BOIPOCHI JUIS 3aIIUTHI Ja00PaTOPHBIX PabOT (TEKYIIH KOHTPOJb);

BOIPOCHI JJIs 3aLUThI IPAKTUYECKUX PadoT (TEKyLIUil KOHTPOJIb);

BOTIPOCHI K 9K3aMEHY/3K3aMEHAIIMOHHBIE OUJIETHI (IPOMEKYTOUHAS aTTECTALIUN);
3aJJaHus JJIs1 BBITOJIHEHUS KOHTPOJIBHBIX padoT (TEKYIIHiA KOHTPOJIb).

2. [lepeyeHb NJIAHMPYEMbIX Ppe3yJbTATOB OOY4YEeHHUSA IO JUCLUILIUHE,
COOTHECEHHbIX C YCTAaHOBJICHHBIMH B IIporpamMmme HHAHUKATOPAMH AOCTHXKEHHA
KOMIIeTeHIIu M

Kon Conepxanue Wunukaropsl noctikenus | [lnanupyemsie pe3ysbraTbl 00y4eHus M0 AUCHUILIHHE,
KoMIIe- KOMIIETEHINH KOMIIETEeHIINN COOTHECEHHBIE C YCTAaHOBIEHHBIMU B IIpOrpaMMe
TCHLIUH WHIMKATOPaMH JIOCTIDKCHHUS] KOMIIETCHITNH
OIIK-3 |Cmocoben OIIK-3.1. Beibupaer u 3HaTh:

CO3/1aBaTh UCTIONB3YET METO/IBI 1 1. OCHOBHBIE IpaBWJIa TEXHUKH OE30MacCHOCTH |

" cpencTBa obecredeHus HOPMBI OXPaHbI TPYa;

MOJ/IEP)KNBATh 0e3011acHOCTH. 2. MeTOAbl  TPOBEACHHS  MEPONPHUATHH  TIO

Oe3omacHEIe OIIK-3.2. Ilnanupyet NpOoQUIAKTHKE ITPOU3BOACTBEHHOTO TpPaBMAaTH3MA,

YCIIOBUS MEpOIIPHATHS 110 KOHTPONIIO | IpOo(eCCHOHAIBHBIX ~ 3a00JeBaHMH W KOHTPOJIS

BBITTOJTHEHHSA 3a coOI0/IeHIEM cOOMIOICHUS 9KOJIOTHUECKOH 6e3omacHocTH

MIPOM3BOJICTBEHHBIX | TpeOOBaHUI OXpaHbI TPyJa, |[IPOBOJUMBIX PadoT.

IPOLIECCOB. MIPOU3BOJCTBEHHOM Ymersb:

CaHUTApUU, MOKAPHOI 1. TpOBOAMTH MEPONPUATHHA 1O MPOGUIAKTHKE
6e30macHOCTH | MIPOU3BOJICTBEHHOTO TpaBMaTU3Ma,
JIEKTPOOE30IIACHOCTH TIPH npodeccHOHAIBPHBIX ~ 3a00J€BaHMH W KOHTPOJIS
MIPOBEJCHUH PabOT Ha coOmoieHus 9KOJIOTMIECKON 6e3omacHocTH
MIPEATIPUATHAX OTPACIIH. MPOBOANMBIX padoT.

OIIK-3.3. Hcnonb3yer Baapgers:

MIPUEMBI U CIIOCOOBI 1. wmeromamm  TpoBeNEHHS ~ MEPONPHATHH IO
HCIONb30BaHUS npoduiIakTUKE MPOM3BOJICTBEHHOIO  TpaBMaTu3Ma,
KOJIJICKTHBHBIX U npodecCHOHANBHBIX ~ 3a00JIeBaHMA W KOHTPOJIA
MHIUBUAYAIbHBIX CPENCTB COOMIOICHUS 9KOJIOTMUECKOH Ge30macHOCTH

3aIIUTEI.

MIPOBOJIUMBIX PadoT.

2.1. ®opmbl KOHTPOJIs1 GOPMHUPOBAHUS KOMIIETEHIUI

-JUIsL O4HOM (POpMBI 00yUeHUs

Ne

Konrponupyemsie pasznen/ rema
JCTIUTUTAHBI

Kon xonTponaupyemoit
KOMITETEHIINH (WK ee
YaCcTH)

HaumMeHoBaHMe OIICHOYHBIX CpCACTB

Moayas 1 I'napocraTuka




11 IIpeamer TUIPABIIUKU. Cunsl, IIpoMeKyTOYHBI KOHTPOJIb: TpU
JefcTByIOIUE B skuakoctu. | OITK-3 KOHTPOJIBHBIX BOIIpoca
I'uapocraTnueckoe  JaBiE€HHE, €ro
cBoiictBa. OCHOBHOE  ypaBHEHHUE Texymuii KOHTPOJIb:
THJIPOCTATUKU. BBINOJIHEHHE JIAO0PATOPHBIX padoT

1.2 [Tre3omerpuueckuit Hamop, Bakyywm. | OIIK-3 IIpoMeKyTOYHBI KOHTPOJIb: TPU
[Tpubops! 1 M3MEpeHUs HaBICHUS. KOHTPOJIBHBIX BOIpOca
JlaBneHre KMIKOCTH Ha IIJIOCKHE
MIOBEPXHOCTHU Texkymuii KOHTPOJIb:

BEITIOJTHEHNE JTabopaTOpHBIX pador,
BBINOJTHEHNE NPAKTHUECKHUX PadoT

1.3 Hasnenne KHUIKOCTH Ha | OIIK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
KPUBOJIHHEHHBIE MTOBEPXHOCTH. KOHTPOJIbHBIX BOMIpPOCa
[InaByuecTh u OCTOMYHMBOCTh
IUTaBAOINX Te Texymuii KOHTPOJIb:

BBINOJIHEHHE MPAKTHYECKHX padoT

Moayab 2 OcHOBbI KHHEMATHKH M JUHAMHMKH KaNeJbHBIX JKHIKOCTeil

21 I'mpponunamuka. Buael newxenus | OITK-3 IIpomexKyTOYHBINH KOHTPOJb: TPU
KHUJIKOCTH, THIPABINYECKUE KOHTPOJIBHBIX BOIIpOCa
37eMeHTbl  noTtoka. Ilonsatue o
CTpYHHOM MOJENN IIOTOKA.

VYpaBHeHHe HEPa3pBIBHOCTH.
VYpaBHenue bepHymm ans nortoka
peabHOMU >KUIKOCTH.

2.2 YpaBHeHUE Beprymmu s | OIIK-3 I[IpoMe:KyTOUHBI KOHTPOJIb: TPH
JNIEMEHTApHON CTPYHKH HAEanbHON KOHTPOJIBHBIX BOMpOCa
KHUJIKOCTH. Amnanns YpaBHEHHS
bepnymiu. I'paduueckoe Tekymuii KOHTPOJIb:
IpeJcTaBlIeHue ypaBHeHUs bepHymn BBINOJIHEHHE J1a0OpaTOpHBIX padorT,
JUISL BJIEMEHTApHOM CTPYHKH peanbHOU BBHITIOJTHEHHE TPAKTHUECKHUX padoT
KHJIKOCTH.

2.3 VYpaBHenue bepHyun and noroka OIIK-3 ITpomexKyTOYHBINH KOHTPOJIb: TPU
peanbHOM xuakocTd. lIpakTHueckoe KOHTPOJIBHBIX BOIIPOCA
IIpUMEHEeHWEe YypaBHEHHMA bepHysn.

Pacxonomep Bentypu, Tpy6Oka [uTo.

Moayab 3 PexxuMbl IBUKEHHS U THAPaBJIMYECKHe CONPOTHBICHUS.

Pacuyer HanopHbIX TPYOONIPOBOAOB

3.1 I'unpaBnnueckue comporusienus. | OIIK-3 IIpomMesKyTOUYHBIH KOHTPOJIb: TPU
YpaBHEHHE paBHOMEPHOTO JBHKECHUSI. KOHTPOJIBbHBIX BOIpOCa
PexumMsbl TEYEHUS JKUAKOCTEH.

HccnenoBanue JaMUHApHOTO pexuma Tekymuii KOHTPOJIb:

TedeHus. PacrpeneneHue ckopocTu o BBINOJTHEHHE JIAOOPATOPHBIX padoT
KHBOMY CEUEHHIO, CPEIHSSI CKOPOCTb.

IToTepu Hanopa.

3.2 Hccnenosanue TypOynenTHoro | OITK-3 IIpomMesKyTOUYHBIH KOHTPOJIb: TPU
nBwxeHus.  I[lorpaHuuHeiii  croil. KOHTPOJIBHBIX BOIIPOCA
[Tonatue o TMAPABIMYECKH TTANKUX U
IIEPOXOBATHIX MOBEPXHOCTAX. [loTepu
Hanopa. ®opmyna llle3u

3.3 MectHsbie comnportusienus, | OINK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
ONpe/ieleHue MOTeph HAmopa B HHUX. KOHTPOJIBbHBIX BOIpOca
3aBUCUMOCTh ko3¢ punnenrta
MECTHBIX CONPOTHBIIEHUH 0T uncia Re Texymuii KOHTPOJIb:

BBINOJTHEHHE JIAO0PATOPHBIX padoT

3.4 Knaccudukarys TpybompoBoznos. | OIIK-3 IIpoMe:KyTOYHBI KOHTPOJIb: TPU
Pacuer  KOpPOTKMX M  JUIMHHBIX KOHTPOJIBbHBIX BOIpOca
TpyOOIPOBOIOB.

Texymuii KOHTPOJIb:
BBITNIOJIHEHNE TPAKTHUECKUX PadoT

Moayaes 4 HcreuyeHue uepe3 OTBepPCTHUSI H
ABHKEHHE )KMIKOCTH B OTKPBITBIX pycjaax

Hacaaku. Ucreuenust Jyepe3d BOAOCIUBLI. YcraHoBuBIIEECH

4.1

I Hcreuenune

KUIKOCTH

gyepes | OIIK-3

| IIpomMesKyTOUYHBIH KOHTPOJIb: TPU




OTBEPCTHUA W HACAOAKU. Hcreuenne
yepe3 Majlo€ OTBEpPCTUC B TOHKOM

KOHTPOJIbHBIX BOIIPOCa

CTEHKE. Hcteuenne yepes Texkymuii KOHTPOJIb:
3aTOIJICHHOE OTBEPCTHE. BBINOJIHEHHE MPAKTHYECKUX padoT
4.2 Knaccugukarus BonmocinuBoB. | OIIK-3 IIpoMesKkyTOUYHBIH KOHTPOJIb: TPU
I'mppaBnuyeckuii pacyeT BOAOCIMBOB KOHTPOJIBHBIX BOIIpOCa
4.3 Huddeperunansroe ypaBuerne | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
YCTaHOBHBILETOCS JIBIDKCHHUS KOHTPOJIBHBIX BOIIpOCa
XKHUIKOCTH. Y IeNIbHAs SHEPTHUS MOTOKA
U ceUeHHs
4.4 PaBHOMEpHOE IBIKEHHE KHIKOCTH B OIIK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
OTKpPBITBIX pyciax. TwIbl 3amad mpu KOHTPOJIBHBIX BOIIpOCa
pacdere KaHallOB
Texymuii KOHTPOJIb:
BBINOJIHEHHE MPAKTHYECKHX padoT
MoayJas 5 I'uapoguHaMuyecKue MAIIMHBI
51 Cxema HAaCOCHOM ycranoBku. | OITK-3 IIpoMeskyTOUHBIH KOHTPOJIb: TPU
ITapaMeTpsl HACOCHOM YCTaHOBKH. KOHTPOJIBHBIX BOIIPOCA
Kouctpykimu HEHTPOOEIKHBIX
HAaCcOCOB.
5.2 OKcIUTyaTallMOHHBIE pacuerst | OIIK-3 ITpomexKyTOYHBINH KOHTPOJIb: TPU
HACOCHOW YCTaHOBKH. KOHTPOJIBHBIX BOIIpOCa
Texymuii KOHTPOJIb:
BBINOJIHEHNE NPAKTHUECKHUX padoT
MoayJb 6 O6beMHbIe MAIIUHBI M THAPONPHUBO/IbI
6.1 Poms oOwemnHoro rumpompuBoma B | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
TEXHHYECKOM  IIPOTpecce  JIECHOH KOHTPOJIBHBIX BOIIpOCa
TIPOMBIIJICHHOCTH.
6.2 Tumer w mapkm  npumenseMbix | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
paboYMX KHUIKOCTEH. KOHTPOJIBHBIX BOIIPOCA
6.3 OOBbeMHBIE THIPOMAIINHBI. OIIK-3 IIpoMesKyTOUHBI KOHTPOJIb: TPH
KOHTPOJIbHBIX BOIIPOCA
6.4 Hanpasnsirommast u peryaupyromas | OITK-3 IIpoMexKyTOUHBIH KOHTPOJIb: TPU
THIpoanmaparypa. KOHTPOJIbHBIX BOIIPOCA
Texkymuii KOHTPOJIb:
BBINOJIHEHNE NPAKTHUECKUX padoT
6.5 BcmomorarensHbie ycrpoiictBa | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
THIPOIIPUBOJIOB. KOHTPOJIBHBIX BOIIpOCa
6.6 VYrpasienue ruJponpuBoJamMu. IIpomMesKkyTOUYHBIH KOHTPOJIb: TPU
OIIK-3 KOHTPOJIbHBIX BOIIPOCA

Texymuii KOHTPOJIb:
BBITIOJTHEHUE TMPAKTUYCCKUX pa60T

- JUIst 3a04HOM (popmbl 00yUeHus

No KonTponupyembie pa3aeinst (TeMbl) Kon kouTponupyemoit HanmeHoBaHue O1IEHOUHBIX CPEJICTB
JUCIUTUTHHBI KOMIIETEHITNH (MITH ee
9acTH)
Moayas 1 'mapocraTuka
11 IIpenmer TUIPABIUKHU. Cupl, | OINIK-3 IIpoMexKyTOUHBIH KOHTPOJIb: TPU
JNEeHCTByIOIE B KHUJIKOCTH. KOHTPOJIFHBIX BOIIpOCa
I'mppocratuueckoe  JaBiIeHHE, €TI0
cBoiictBa. OCHOBHOE  ypaBHEHUE Texymuii KOHTPOJIb:
THJIPOCTATUKU. BBINOJIHEHHE JIA00PATOPHBIX padoT
1.2 [Tre3omeTprueckuii  Hamop, BakyyMm. | OIIK-3 IIpoMeKyTOYHBI KOHTPOJIb: TPU




[Tpubops! 1 M3MEpeHUs AaBICHUS. KOHTPOJIBHBIX BOIpOca

JaBnenue KHUIKOCTH Ha IJIOCKUE

MIOBEPXHOCTHU Texymuii KOHTPOJIb:
BBINOJIHEHHE MPAKTHYECKHX padoT

13 JaBnenue AKHUJIKOCTU Ha | OIIK-3 IIpoMeKyTOYHBI KOHTPOJIb: TpU
KPUBOJIMHEHHbBIE MIOBEPXHOCTHU. KOHTPOJIBHBIX BOIpOca
[InaByuecTs u OCTONYMBOCTH Texkymuii KOHTPOJIb:

IUIABAFOLIHX TEI BBINOJIHEHNE NMPAKTHYECKHUX PadoOT

Moaysb 2 OcHOBbI KHHEMATHKH W JUHAMHUKH KameJbHBIX JKHIAKOCTeH

21 lupponnaamuka. Bumger  gemkenus | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
KHUIKOCTH, THPaBINIECKHE KOHTPOJIBHBIX BOIIpOCa
JIeMEHTl  moToka. [loHsATHE O
CTpYHHOI MOZEIn MIOTOKA.

VYpaBHeHue HEpa3pbIBHOCTH.
VYpaBHenue bepHyum and MoToka
peasbHOM >KUIKOCTH.

2.2 YpaBHeHHE Beprynnu st | OINK-3 IIpoMeskyTOUHBIH KOHTPOJIb: TPU
3JIEMEHTAPHOUW CTPYHKH UCAIBHOMN KOHTPOJIBHBIX BOIIPOCA
KHUJIKOCTH. Amnanus ypaBHEHHSA
bepnyinu. I'pacduueckoe Texkylmuii KOHTPOIb:
NIpe/ACTaBICHUE ypaBHEHUs bepHymmm BBINOJIHEHHE NMPAKTHYECKHUX PadoT
JUISL JIEMEHTAPHOM CTPYHKHU peanbHOM
XKHUIKOCTH.

2.3 VYpaBHenne bepHymm ans nortoka IIpomMesKyTOUYHBIH KOHTPOJIb: TPU
peamsHON >kuakocTH. IIpakTtmueckoe | OITK-3 KOHTPOJIbHBIX BOIIPOCA
NIPUMEHEHNE ypaBHEHHS bepHymm.

Pacxomomep BeHntypwu, Tpyoka IIuto.

MopayJib 3 Peskumbl IBMKeHUS] M THAPaBJIHMYeCKHe CONPOTHBJICHHS.

PacuyeT HANOPHBIX TPYOONPOBOIOB

3.1 I'mnpaBnuueckue conporusienus. | OIIK-3 IIpomexyTOYHBIN KOHTPOJIb: TPU

YpaBHEHHE paBHOMEPHOTO JBHKEHUS. KOHTPOJIBHBIX BOIIpOCa
Pexumbl TEUEHHUS KUJKOCTEH.
HccrnenoBanue JTaMHHAPHOTO peXHUMa
TedyeHus. PacmpeneneHue CKOpocTH 1Mo
KHBOMY CEUEHHIO, CPEIHSSI CKOPOCTb.
[ToTepu Hanopa.

3.2 HUccrenoBanue TypOynentHoro | OITK-3 IIpoMe:KyTOUHBII KOHTPOJIb: TPH
IBKeHus.  [lorpaHWYHBIA  CIOM. KOHTPOJIBHBIX BOIIpOCa
[TonsTre 0 TUAPABINYIECKH TIAJKUX U
LIEpPOXOBATHIX MMOBEPXHOCTAX. [loTepn
Hanopa. ®opmyna Ille3u

3.3 MectHbIe comporusienus, | OIIK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
ompeseieHne MOTeph Hamopa B HHX. KOHTPOJIBHBIX BOIIpOCa
3aBHCHUMOCTh ko3 dunnenra
MECTHBIX CONPOTHUBIICHUH OT uncia Re

3.4 Krnaccudukarms TpybompoBozaos. | OIIK-3 IIpoMesKyTOYHBI KOHTPOJIb: TPH
Pacyer  KOpPOTKMX H  AJIHHHBIX KOHTPOJIBHBIX BOIIpOCa
TpyOOIIPOBOIOB.

Moayaes 4 Hcreuyenue depe3 oTBepcTHsi M Hacaaku. VcTedeHusi 4epe3 BOAOCJIMBBLI. YCTaHOBHMBIIeeCs

JABHKEHHE KMIKOCTH B OTKPBITBIX pycjax

4.1 Hcteuenue AKHUJKOCTU yepe3 | OIIK-3 IIpoMeKyTOYHBI KOHTPOJIb: TPU
oTBepcTHss U Hacaaku. lcredeHue KOHTPOJIBHBIX BOIpOca
yepe3 Majoe OTBEpCTHE B TOHKOM
CTEHKE. HUcreuenne yepes
3aTOIJIEHHOE OTBEPCTHE.

4.2 Knaccudukarus BonociuBoB. | OIIK-3 IIpoMeKyTOYHBI KOHTPOJIb: TPU
I'uapaBanyeckuii pacdeT BOJIOCIHBOB KOHTPOJIFHBIX BOIIpOCa

4.3 JunddepennnanpHoe ypaBuenue | OITK-3 ITIpoMeKYTOUHBIH KOHTPOJIb: TPU




YCTaHOBUBUICTOCS JABUXCHUS KOHTPOJIbHBIX BOIIPOCa
KUIKOCTHU. y[[eJ'ILHaH OHCPIrud NOTOKa

U CeUEeHHUs
4.4 PaBHOMepHOe nBmkeHHe xunkoctd B | OIIK-3 IIpoMe:KyTOYHBI KOHTPOJIb: TPU
OTKpPBITBIX pyciiax. TuIbsl 3amad mpu KOHTPOJIBHBIX BOIpOca

pacyeTe KaHaJIoB

MogayJas 5 I'uapoguHaMiuyecKue MAIIMHBI

51 Cxema HACOCHOH ycranoBku. | OIIK-3 IIpoMe:KyTOYHBI KOHTPOJIb: TPU
[lapameTpbl HAacOCHOH YCTaHOBKH. KOHTPOJIbHBIX BOIIPOCA
KoncTpykuun LEHTPOOEKHBIX
HAaCOCOB.

5.2 OKcIuTyaTalnOHHBIC pacuetsr | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
HACOCHOW yCTaHOBKH. KOHTPOJIBHBIX BOIIpOCa

Moaysb 6 O0beMHbIEe MAIIIMHBI H THAPONPHBO/BI

6.1 Poms oOwemnHoro rumpompuBoma B | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
TEeXHHYECKOM  IIporpecce  JEeCHOH KOHTPOJIBHBIX BOIIPOCA
MPOMBILIICHHOCTH.

6.2 Tumet w  wmapku  npumensembix | OITK-3 IIpoMeskyTOUHBIH KOHTPOJIb: TPU
paboYMX KHUIKOCTEH. KOHTPOJIBHBIX BOIIPOCA

6.3 OOBbeMHbIE THIPOMAILHHBIL. OIIK-3 IIpoMeskyTOUHBIH KOHTPOJIb: TPU

KOHTPOJIbHBIX BOIIpOCa

6.4 Hanpasmsrommas wu perymupyromast | OITK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
rHApoaniaparypa. KOHTPOJIBHBIX BOIIPOCA

6.5 BcmomorarensHbie ycrpotictBa | OIIK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH
THAPONIPHUBOIOB. KOHTPOJIBHBIX BOIIPOCA

6.6 VYnpasieHue ruiponpHBOIaMHU. OIIK-3 IIpoMe:KyTOUHBI KOHTPOJIb: TPH

KOHTPOJIbHBIX BOIIpOCa

3. Tunosbie KOHTPOJIBHBIE 3a/laHUsl WJ/IM HMHBIC MaTepualbl, H606XOHI/IMLIC IJIsA
OICHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB BJIAICHUSA, COOTHCCEHHBIX C YCTAHOBJICHHLIMU B
NnporpaMmMe HHAUKATOPpaAaMHU J0CTUKCHUSA KOMIIeTeHIMii

3.1.3apanus 1A NPAKTHYECKUX PA00T HA 3aHATHAX CEMHHAPCKOIO THNA (TeKyIIUH
KOHTPOJIb), GopMHUpPOBaHHE KOMIIETEHIIMI

[TonpoOHOe omucaHue MPAKTHYECKUX pabOT U KOHTPOJIBHBIE BOMPOCHI TMPUBOISATCS B
METOIMYECKOM YKa3aHUH, KOTOPBI BKIIFOUeH B coctaB DYMK]JI [5].

3.2.3apanus 115 1a00paTOPHBIX padoT Ha 3aHATHAX CEMHMHAPCKOIro THIA
(TeKylIuil KOHTPOJIb), (POPMHPOBAHHE KOMIIETCHIM I

Honp06Hoe OIIMCAHUC J'Ia60paTOpHBIX pa60T nu KOHTpOJIBHLIC BOHpOCLI co;:[epxcaTc;[ B
METOANYCCKOM YKaSaHI/II/I 110 BBIIIOJIHCHHUIO J'Ia60paTOpHBIX pa60T, KOTOpI)Iﬁ BKJIIOUYCH B COCTaB
BYMK [5].

3.3. Bompocbl 3Kk3ameHy (IMpPOMEXKYTOYHAsi aTTecTamusi), (opMHPOBaHUE
KOMITeTeHI U




[TepeuyeHb KOHTPOJIBHBIX BOMPOCOB oTpaskeH B DYMKJI [5].

4.

Onucanue H0K333Te.]'lel71, KPUTEPUEB, IIKAaJ OUHCHHUBAHUSA IIJIAHUPYEMbBIX

pe3yJbTaTOB 00y4eHUs N0 TUCIHUIIUHE, COOTHECEHHBIX € YCTAHOBJEHHbIMHM B NIPOrpamMmme
HHIMKATOPAMH JOCTHKEHUS] KOMIIEeTEeHIUH

4.1. Iloka3aTe/ii U KPUTEPHH OLIEHUBAHUA KOHTPOJIbHOMH PadoThI

Orenka

IToka3aTenu oLeHUBaHUS

Kpurepuu onieHuBanust

«5»

(OTIMYHO, 3aYTEHO)

«4»

(xoporro, 3a4TEHO):

«3»
(YIOBIIETBOPUTENHHO,
3aUTEHO)

«2»
(HEyIOBIICTBOPHUTEIBHO,
HE 3a4TCHO)

KauecTBO BBITIOTHEHHS BCEX
pazzenos KOHTPOJIBHOM
paboT; TMONHOTa PaCKpPBITHA
TEMBI, MIPaBUILHOCTh
(hopMyITHPOBOK;
odopmiieHre, CTpyKTypa |
CTHJIb KOHTPOJIBbHOHN paboTHl;
BBITNIOJTHCHUC u caaya
KOHTPOJILHOH  paboThl B
YCTaHOBJICHHBIE CPOKH.

[TomHOE pacKkphITHE TEMBI; yKa3aHUE TOUHBIX HA3BAHUH U
OTIpeIeIIeHIH; TpaBIWIbHAs (OPMYIHPOBKA MOHATHHA U
KaTeropuii; mpuBeneHne GopMyJ H COOTBETCTBYIOIIEH
CTaTHCTHKH U JIp.

HemocrarouHo momHOe, 1O MHEHHIO MpenojaBaTens,
PacKpBITHE TEMbI; HECYIIIECTBEHHbIE OIIHOKH B OTPEICICHUN
MIOHATHH M KaTeropui, GopMmyiax, CTATUCTUUECKHX JaHHBIX
U T.JI., KapJWHaJIbHO HE MEHAIOIMX CYTh MW3JI0KCHHUS;
HaJIMYMe IPAMMaTHYECKUX M CTUJIMCTUYECKUX OIIMOOK U JIp.

OtpaxkeHHWE JMIIb OOLIEro HANpaBICHHS  H3JI0KEHHS
JIEKIIMOHHOTO ~ MaTepuaina;  HajJu4ue  JIOCTaTOYHOIO
KOJIM4eCTBa HECYLIECTBEHHBIX MJIM OJHOM-ABYX
CYIIECTBEHHBIX OIIMOOK B ONpEACIICHHH TOHATHH U
KaTeropu, (opmysax, CTaTUCTHYECCKUX MJAaHHBIX H T.IL;
HaJIMYMe TPAMMATHYCCKUX U CTHIMCTHYESCKUX OIHMOOK U JIp.

HepackpbITbie TeMbI; OOJIBIIIOE KOJTUIESCTBO CYIIECTBEHHBIX
OLIMOOK; HATMYNE IPAMMATHICCKUAX U CTHIMCTHICCKUX
omOOoK H Jp.

4.2. Tloka3aTeii M KPUTepPHUU OLEHUBAHHUS OTBETOB HA BOMPOCHI /UIS 3alIUTHI
NPaKTHYeCKUX pador

OueHka

Iloxazarenu OLICHUBAaHUA

Kpurepun onennBanms

«5» (OTJIMIHO, 3a4TEHO)

3HaHMe Marepuaia
IIPAKTUYECKOHN paboTsl,
yMeHne aHAITU3UPOBATh

IIOJIyYEHHBIE PE3YJIbTAaThl U
JleNIaTh BBIBOJIBI, BIJIAJICHUE
HaBbIKaMU

«4» (xopor1I0, 32a4TEHO):

CaMOCTOSATEIHLHOTO
BBINTOJTHEHHS

MIPaKTHYECKOH paboThl,
MIPaBUIILHOCTh OTBETAa,

CTPYKTYpa ¥ CTHJIb OTBETA.

«3»
(YIIOBJIETBOPHUTEIHHO,
324TEHO)

«2»
(HEY10BJIETBOPUTEIIBHO,

OTBeT mpeiacTaBlieH B IOJHOM OOBEeME B COOTBETCTBHU C
HOCTaBIEHHBIM  BompocoM. CTyAeHT 3HaeT MaTepual
NpPaKTUYEeCKOW paboThl, yMeeT aHalIW3UPOBaTh IOJIy4YECHHBIE
PE3YIbTAThI u JCIaTh BBIBO/IbI, BJIaACCT HaBbIKaMH
CaMOCTOSITENIFHOTO ~ BBINOJTHEHHS MPAaKTHYECKOH  paboThI.
OtBet chopMyIHpoBaH camocTosTenbHO. CofepikaHue OTBETa
NpaBUJIbHOE, CTPYKTYpa M CTHJIb OTBEeTa OOpa3loBble
NPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHUS, 3aKIIOYCHHS H
BBIBOJIBI.

OTBeT mpencTaBiIeH B COOTBETCTBHH C IOCTAaBICHHBIM
BOIIPOCOM C HE3HAYNTEIbHBIMHU 3aMedyaHusiMU. CTyIeHT 3HaeT
MaTepuall TpPaKTHYeCKOH paboThl, yMeeT aHaIW3UpOBATh

MOJyYCHHBIC Pe3yJIbTaThl W JeJaTh BBIBOJBI, BIaJeeT
HAaBBIKAMH CaMOCTOSTCIBHOI'O BBIIIOJITHCHUS HpaKTquCKOﬁ
paboThI. OrtBer chopmynupoBaH CaMOCTOSITEJILHO.

ConepxaHue OTBETa MPAaBWIBHOE, B CTPYKType H CTHIIE
OTBETA HET IPyObIX OIIHOOK.

ConmepxaHne OTBeTa HMEET 3HAYUTEIbHBIE 3aMeEYaHus,
yCTpaHEHHBIE  BO  BpeMs  KOHTAaKTHOH  paboTel ¢
npenosaBaTteneM. CTyleHT Ha yIOBIECTBOPHTEIBHOM YpPOBHE
3HaeT MaTepuan MIPAKTUYECKON paboTsl, ymeer
AHAIU3UPOBATh NOTYYEHHBIE PE3YJIBTAThI U A€IaTh BEIBOJBI.

B odopmnenun, cTpyKkType u CTHIIE OTBETA €CTh HEJOCTATKH;
paboTa BBIIIOJIHEHA CAMOCTOSTENIBHO.

Yacte OoTBeTa WIHM BECh OTBET BEIINOJHEH H3 q)pal“MeHTOB
pa60T ApPYIrux aBTOPOB M HOCHUT HECaMOCTOSTEIbHBII




OreHka

Ilokazarenu OLICHHUBaHUA

Kpurepuu onennBanus

HE 3a4TEHO)

XapakTep. CO,Hep)KaHI/IC OTBCTa HC COOTBETCTBYCT
MOCTaBJICHHOM TEMC. CTy[[eHT HC 3HACT Marepuail
HpaKTH‘IeCKOﬁ pa60T1,1, HC YMECT aHAJIU3UPOBATH MOJYYCHHBIC
PE3YIbTAThl U ACJIaTh BLIBObI.

4.3. Tloka3aTeld W KPUTEPUH OLEHHMBAHUS OTBETOB HA BOMPOCHI /sl 3aNIUTHI
J1a0opaTopHBIX padoT

Ouenka

IToka3aTenu oLeHUBaHUS

Kpurepuu onieHrBanust

«5» (OTIIMIHO, 3a4TEHO)

«4» (xopor1I10, 3a4TEHO):

«3»
(YIOBIIETBOPUTENHHO,
3aUTEHO)

«2»
(HEey IOBIICTBOPHUTEIBHO,
HE 3a4TEHO)

3HaHUE MaTepHuaa
nabopaTopHOit paboTsl,
yMeHUe AHAU3HPOBATH

MOJTy4eHHbIE Pe3yJIbTaThl U
JenaTh BBIBOJABI, BIaJCHHE
HaBBIKAMU
CaMOCTOSATEIBLHOTO
BBINOJIHEHHS JTaOOpaTopHOI
paborTsl, MPaBHILHOCTh
OTBETa, CTPYKTypa M CTWIb
OTBeTA.

OTBeT TpeacTaBIeH B MOJHOM OOBEME B COOTBETCTBHUHU C
MOCTaBJICHHBIM  BompocoM. CTymeHT 3HaeT MaTepHual
nabopaTOpHOH pabOThI, YMEET aHAIM3UPOBATH MOJIYYCHHBIC
peSyJ'H)TaTI)I u acaaTh BBIBO/IbI, BJIagceT HaBbBIKAMHU
CaMOCTOSITCIFHOT'O ~ BBITIOJHCHUSL JITAOOPaTOPHON  pabOTHI.
OTBeT chopMyIHpoBaH caMmocTosTenbHo. ComepikaHue OTBeTa
MpaBUJIBHOE, CTPYKTypa U CTHIb OTBEeTa 0O0Opa3IoBbIC
MPUCYTCTBYIOT COOCTBEHHBbIE OO0OOIICHHS, 3aKIIOUCHHUS |
BBIBOJIBI.

OTBET TpENCTaBIEH B COOTBETCTBHM C IIOCTABJICHHBIM
BOIIPOCOM C HE3HAUUTEIbHBIMH 3aMedaHisIMU. CTyI€HT 3HaeT
Marepuan J1abopaTOpHOH paboThl, yMeeT aHaJIM3MPOBaTh

TOJlydEeHHBIE pE3yNbTAaThl W JeaTh BBIBOABLI, BIIAIeeT
HABBIKAMH CaMOCTOSTCJIHOT'O BBITIONIHECHUS J1a00paTOpHOU
paboTHI. OtBer chopMyIHPOBaH CaMOCTOSTEIIBHO.

ConepkaHue OTBETa NpaBHIBHOE, B CTPYKType H CTHIIE
OTBETa HET rpyObIX OIIHOOK.

CozepxaHue OTBETa HMeEeT 3HAYUTEIbHBIE 3aMeyaHud,
yCTpaHEHHBIE  BO  BpeMsS  KOHTakTHOH  paboTel ¢
npernogaBateneM. CTyIeHT Ha yJOBJIETBOPUTEIHFHOM YpPOBHE
3HaeT Marepuan n1abopaTopHOH paboTsl, ymeer
AHAJIM3MPOBATH ITOJIydCHHBIE PE3YNIbTATHI U AETIaTh BHIBOMBI.

B odopmnennn, cTpyKType U CTHIIE OTBETA €CTh HEJOCTATKH;
paboTa BBINOJIHEHA CAMOCTOSTEIIBHO.

YacTe OTBeTa WIIM BeCh OTBET BBIIOJHEH H3 q)paFMeHTOB

paboT JApyrux aBTOPOB © HOCHT HECAMOCTOSITENbHBIH
xapaktep.  CojaepkaHme  OTBETa  HE  COOTBETCTBYET
nocraBjieHHoit Teme. CrTyneHT He 3HaeT  MaTepualn
nmabopatropHoi  paboThl, HE  yMeeT  aHAJIU3UPOBATh

TMOJYUYCHHBIC PE3YIbTAThI U A€J1aTh BBIBO/IbI.

4.4. Iloxa3zaTean u KPHUHTECPHUHA OLICHUBAHUA YCTHOI'0 OTBE€TA HA IK3aMEHE

Orenka

Tloka3aTenn onleHUBAHHS

Kpurepuu oneHuBanust

«5»
(oTaMYHO, 3a4TEHO)

3HaHUe MPOrPaMMHOTO
MaTepuana, BIaJeHIe
MOHATHIHBIM amIapaToMm,
HOCJIE0BATEIBHOCTD,
JIOTUYHOCTb U CTHIIb
U3JI0XKEHUs, aJeKBaTHOCTb
WIIIOCTpalUi, yMEHHE
aHaIIM3UPOBATh
KJacCU(UIMPOBATh,
0000111aTh,
KOHKPETHU3UPOBATh U
CHUCTEMaTH3HPOBAThH

CozepxaHHe OTBETA COOTBETCTBYET 33laHHOMY BOIIPOCY.

B oTBeTe oTpakeHbl BCe JUIAKTUIECKUE €INHHUIIBI,
MpeyCcMOTpeHHbIe 3a1aHueM. [IpoIeMOHCTPUPOBAaHO 3HAHUE
(haKTHYECKOr0 MaTepHaia, OTCyTCTBYIOT (haKTHIECKHe
OIINOKH.

[IporeMOHCTPUPOBAHO YBEPEHHOE BJIA/ICHHUE TIOHATHITHO-
TEPMHHOJIOTMYECKUM arapaToM JUCHUILINHBI (YMECTHOCTD
ynotpe0OieHus, ab0peBHaTypbl, TOJIKOBAHUE U T.1I.),
OTCYTCTBYIOT OIIMOKHU B yIIOTPEOJICHUH TEPMHHOB.
OOy4arommiicsi CaMOCTOSITETIFHO IEMOHCTPUPYET YBEPECHHOE
BJIaJICHUE OCBOCHHBIM MaTEpUalIOM, U3JI0KEHHE
COINPOBOXKAAET a/IeKBATHBIMH WILTIOCTPAIUSIMH




«4»
(xoporo, 3a4TEHO):

«3»
(YIOBIETBOPUTENHHO,
3a4TEHO)

«2»
(HEeyOBIETBOPHUTEIHH
0, HE 3a4TEeHO)

H3y‘leHHLIﬁ MaTtepual.

(npumepamn).

OTBeT YETKO CTPYKTYPHPOBAH, YaCTH OTBETA JIOTHUECKH
B3auMocBs3aHbl. O0yyaromuiics yMmeeT aHaIM3UpOBaTh,
CpaBHMBATh, KJIaCCU(HULINPOBATH, 0000IIATS,
KOHKPETU3UPOBAThH U CUCTEMATU3UPOBAThH N3yUECHHBIN
MaTepual.

CojeprxkaHue OTBETa B 1IEJIOM COOTBETCTBYET 3aJaHHOMY
Bompocy. [IponemMmoHcTprpoBaHO 3HaHUE (HAKTHIECKOTO
MaTepraa, BCTPEYaroTCsl HECYIIECTBEHHBIE (DAKTHUECKIE
OIITNOKH.

IIponeMoHCTpUPOBAHO BiIAJEHUE TOHATHIHO-
TEPMHUHOJOTHIECKUM aNapaToOM JUCIUILINHEI (YMECTHOCTh
ynotpe0biieHus, ab0peBHaTypbl, TOIKOBAHUE H T.1I.),
OTCYTCTBYIOT OIIMOKHU B yIIOTPEOJIICHUU TEPMHHOB.
OOyuyaronuiicst CaMOCTOSATENFHO, U OTYACTH IIPU HABOISIINX
BOIPOCAaXx MPENoAaBaTes, IeMOHCTPUPYET YBEPEHHOE
BJIaJICHUE OCBOCHHBIM MaTepUalioM, U3JI0KEHHE
COIIPOBOKAAET aJIeKBaTHBIMHU MJUTIOCTPALIMSIMHU (IIpUMEpaMH).
OTBeT B AOCTaTOYHOH CTENEHU CTPYKTYPUPOBAH, YaCTH
OTBETa JIOTHYECKN B3aUMOCBsI3aHbl. OOydarommuiicst ciocodbeH
aHAIN3UPOBATh, CPABHUBATD, KIACCH(UINPOBATh, 0000IIaTh,
KOHKPETU3UPOBAThH U CUCTEMATU3UPOBATH N3yUCHHBIN
Marepuai.

CozepixaHHe OTBETA B IIEJIOM COOTBETCTBYET 3aJaHHOMY
Borpocy. O0y4aromuiicst AEMOHCTPUPYET 3HAHUE
00s13aTesIbHOr0 00BbeMa (pakTHUECKOro MaTepHaa 1o
JUCIUIUIMHE, HO OIIEPUPYET HETOYHBIMU (OPMYIMPOBKAMHU U
nomyckaet (akrtuueckue ommoku (25-30%).
[IponeMOHCTPUPOBAHO BllaIcHUE TIOHATHHHO-
TEPMHHOJIOTUYECKUM aIapaToM JUCLHIUINHBL, JOIYIIEHbI
OUIMOKH B YNOTpPEOJICHUH U TPAKTOBKE TEPMUHOB,
pacmudpoBke adbopeBuaryp. OOyUJaromuics MposBIsIeT
3aTPYAHCHUS B CAMOCTOSTEIILHBIX OTBETaX.

[puMeps! B WUTFOCTPALUK, IPUBEACHHEIC B OTBETE, B MaJIOil
CTEIICHH COOTBETCTBYIOT M3JI0KEHHBIM TEOPETHICCKHM
acniektaM. OTBET III0XO CTPYKTYpPHPOBAH, YaCTH OTBETA
pasopBaHsbl lorudecku. OOyJaromuiics 3aTpy IHIACTCS
aHAJN3UPOBATh, CPABHUBATH, KINACCH(PHUINPOBATH, 0000IIATH,
KOHKPETHU3MPOBATh U CUCTEMAaTU3UPOBATh N3yUYESHHBII
MaTepHall.

CozmepaxaHue OTBETA HE COOTBETCTBYET 3aJJaHHOMY BOIIPOCY
WM COOTBETCTBYET MY B OUY€Hb MaJIOW CTEIIEHH
[TponemoHCcTpUPOBaHO KpaiiHe HU3KOE (OTPHIBOYHOE) 3HAHUE
(akTHYECKOr0 MaTepyana, J0MyNIeHO MHOTO OMIMOOK —
MPaKTHIEeCKH Bce PaKTHI (TaHHBIC) OO0 UCKAKEHBI, JIN00
HEBEPHBI.

[poaeMoHCTPHPOBaHO KpaiiHe ciaboe BiaJgeHue NOHITHIHO-
TEPMUHOJIOTUYECKUM aIapaToM JUCUUTLIHHBI
(HeyMeCTHOCTb yNoTpeOeHus], HeBepHbIe a00OpeBHaTyphl,
HCKaKEHHOE TOJIKOBAHHE U T.II.), IPUCYTCTBYIOT
MHOT'OYHUCIICHHbIE OIIMOKH B yIIOTPEeOJICHUH TEPMHHOB.
OOydatommiicss He OCBOMII 0053aTETFHOT0 MUHUMYMa 3HAHUH
JUCUUIUIMHBI, HE COCOOEH OTBETHThH Ha BOMPOCHI JAaxe MpH
JIONIOJIHUTENBHBIX HABOJLIINX BOIPOCAX MperoiaBares

5. Meroanyeckne MaTepuaJbl, onpee/siiolnie NMpoueaypbl OLCHUBAHUS 3HAHW,

YMeHHUil, HaBbIKOB W (WIH) ONbITA

(opMupoBanus KOMIETEHLM I

ACATECJIBbHOCTH, XapaKTCPU3YIOIIUX ITallbl

HJ'ISI IMPOBECPKHU KaA4dCCTBA OCBOCHHA IPOTrpaMMbl JUCHUINIMHBI W OLCHKHW PE3YyJIbTAaTOB
06yquI/1;1 o AUCHHUIIIMHE, COOTHCCCHHBLIX C YCTAHOBJICHHBIMU B HPOTpaMM€ HHAUKATOpaMH




JOCTIMDKEHUSI KOMITIETEHIIMH TTPOBOAMUTCS TEKYIIUH KOHTPOJIb YCHEBAEMOCTH M IPOMEKYTOUHAS
aTTecTanus o0yJaronmxcs B popMe IK3aMeHa.

KoHnTpons  ycneBaeMocTH  OOy4aroIMXcs  OCYLIECTBIISIETCS € HCHOJIb30BaHUEM
PEUTHHTOBOW CHCTEMBI OLIEHKH YCIEBAEMOCTH 00YYarOIINXCA.

Texkymmii KOHTPOJIb MPOBOIUTCS PETYJISPHO HA BCEX BHIAX TPYIIIOBBIX 3aHATHH IO
qUcuuIuiiHe. B KOHIIE cemecTpa Ha OCHOBAHMHU TOATAIHOTO KOHTPOJS Mpolecca 0O0ydeHus
CYMMHUPYIOTCS ~ OaJTbl  TEKyIIMX, PYOEKHBIX  PEHUTHHTOB  (KOHTPOJIBHBIC  HEJCNH),
MOJICYMTHIBAIOTCS JOTIOJIHUTEIbHBIE OaJUTHI (32 MOCEIAaeMOCTh U aKTUBHOCTh HA 3aHSITHSIX).

Pe3ynbraThl peHTHMHIOBON aTTecTalluy OOBABISAIOTCS IMPENOAABATE]IEM Ha IOCIEIHEM
3aHATUM B 3aUETHYIO HEJAEI0 U CIy’KaT OCHOBOM JUIsl UTOTOBOI'O pe3ysibTaTa NMPOMEKYTOUHON
aTTecTaluy o0y4aroIerocs 1o JUCLUIINHE.

5.1. CoorBercTBHE O0A/UIbHOW IMKAJbl OLEHOK IO JUCIHUIJIMHE YPOBHIO
copMHPOBAHHOCTH KOMIIETEHLMIA 00y4aroIerocsi

YpoBeHb
c(hopMHUpPOBaHHOCTH OueHka [Tosicuenue
KOMIIETEHIIHH

Teoperndeckoe conep)kaHWe Kypca OCBOEHO IOJTHOCTBIO,
«» 6e3 mpobenoB, Bce NPEIYCMOTPCHHBIE MPOTPAMMOM
jE— (oTmH4HO) oOyueHHs y4eOHBIC 3aJaHUS BHINOJNHCHEI, IUTAHUPYEMBIC
pe3ynbTaTtel OOy4YEeHHs] 10 AWUCHUIUIMHE, COOTHECCHHBIE C
3aYTEeHO YCTaHOBJICHHBIMU B IporpamMmme HUHIUKaTOpaMH

JOCTHUKCHUS KOMHeTeHHHﬁ, JOCTUTHYTBI.

Teopernueckoe coAepKaHUE Kypca OCBOEHO IIONHOCTHIO,
«» BCE TPEIYCMOTPEHHBIC INPOTrpaMMoOl OOydeHHs ydeOHbIC
(xopo1wo) 3aJaHMsl BBINOJIHEHBl C HE3HAYUTEIBHBIMHM 3aMEYaHHSIMH,
Beliie cpennero
IUITAaHUpYEMbIe pe3yibTaThl OOydYeHHS MO JTUCHUILUIMHE,

3a4YTEHO COOTHECCHHBIE €  YCTAaHOBJICHHBIMU B  IIPOIpaMMe

HHAUKAaTOpaM JOCTHIKCHUSA KOMHeTeHHHﬁ, JAOCTUTHYTBI.

Teoperudeckoe CojepkaHne Kypca OCBOCHO YaCTHYHO, HO
npobensl  He  HOCAT  CYIIECTBEHHOTO  Xapakrtepa,

«3» OONBIIMHCTBO TPETYCMOTPEHHBIX MPOrpaMMON OOydeHUs
C . (YIOBIETBOPUTEIHHO) y4eOHBIX 3a1a4 BBIIOJHEHO, HO OTMEYCHBI OIIMOKH,
PeiHH IUTAHUPYEeMbIE Pe3yJbTaThl OOydYeHHs IO IUCIHILINHE,
3a4TE€HO COOTHECEHHBbIE €  YCTAaHOBJEHHBIMM B  IpOrpaMme
WHIUKATOpaMU  JIOCTHIKEHUS KOMIIETEHLMH, B LEJIOM

JIOCTUTHYTBI.

Teopernueckoe  cozepkaHne Kypca HE  OCBOCHO,
GOJBIIMHCTBO MPEIYCMOTPEHHBIX NPOrpaMMON OO0y4YeHHs
yueOHBIX 3aJaHuil JIMOO HE BBIIOJIHEHO, JIMOO COIEPKUT
«@2» rpyOple  OMmMOKHM; JOMOJHHUTENbHAs  CaMOCTOSTEIbHAs

. (He yZIOBNETBOPUTENBHO) | paboTa Haj MarepuajoM HE MpPHBENCT K KaKoMy-JIHOO
HeynosnerBoputenbHbIit
3HAYNMOMY IIOBBIIICHHIO Ka4eCTBA BBINOJIHEHHUSA Y4EOHBIX

HE 3a4TCHO 3aganuid. [lnaHupyemble  pe3ynbTaTbl  OOydeHHs 1O
JUCLUIUIMHE, COOTHECEHHBbIE C  YCTaHOBICHHBIMH B

nporpamMme MHAUKATOpaMUu JOCTUKCHUS KOMHGTCHHHﬁ, HC

JAOCTUTHYTBI.




