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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heassmu ocBoeHuss AUCHUIIUHBI «[Iporecchl W ammapartbl OMOTEXHOJIOTHUH)
sBIsieTcs (POPMHUPOBAHUE Y CTYIEHTOB OCHOBHBIX NOHSATHH, 3HAHWHA M HABBIKOB. B OOJIACTH
HpOeKTI/IpOBaHI/ISI OTACIIBHBIX TCEXHHUUYCCKHUX U TCEXHOJIOTHUYCCKHUX JJICMCHTOB H HpOI_IeCCOB
OMOTEXHOJIOTHYECKUX IMPOU3BOJICTB, B BOIPOCAX AKCILTyaTallil OOOPYAOBAHMS, BBITIOJHEHUS
OTJICIIbHBIX OIEpaIliid U yIPaBJICHHS POLIECCaMH; B COCTABICHUH U TPAMOTHOM UCIIOJIb30BAaHUHT
COCTaBHBIX YaCTEH TEXHUYECKOU IOKYMEHTAIIHH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- ¢(OpMHUPOBATH y CTYJACHTOB OOII¥E MPUHIIUIIBI TEXHOJIOTHYECKOTO pacuera MpoIieccoB
nu annapaTOB GI/IOTGXHOHOI‘I/II/I;

- U3Y4HUTh CBOMCTBA KMAKOCTEM, ra30B U APYIrUX TEXHOJOTUYECKUX CPEN U PEKUMBI UX
JOBUXXCHUSA B annapaTax 6I/IOTGXHOJIOFI/I'-I€CKI/IX HpOI/ISBOIICTB;

- pacCMOTPETh 3aKOHBI TUAPOCTATUKH M THIPOJIMHAMUKH C TTO3UIIMK KX UCIIOIh30BaHMS B
pacueTax TeXHOJOTHYECKOro 000pyA0BaHUs OMOTEXHOJOTHYECKUX TPOU3BOICTB;

- U3Y4YUTh OCHOBHBIE METObl IMPOEKTUPOBAHHUA, pacyeTa W BhIOOpa MO TEXHHYECKOM
JOKyMeHTanuu auadparm, comen, Tpyd BeHTypu u Apyrux 5IE€MEHTOB TEXHHUYECKHX U
TCXHOJIOTHUYCCKUX CUCTEM U O6’I)CKTOB HpI/I OCYHIGCTBJIGHI/II/I 6I/IOT€XHOJIOFI/I‘-ICCKI/IX HpOI/I?;BOI[CTB;

- JIaTh MPEACTABICHUE O COBPEMEHHOM COCTOSIHUHM U IYTSX Pa3BHTHUS TECOPUH IOI0OUS
FI/I[[pOI[I/IHaMI/I‘IeCKI/IX HpOHeCCOB B 6I/IOT€XHOJIOFI/II/I, cec pOJII/I B HaYKC U TCXHUKE,

- pPa3BUTh CAMOCTOSTEIBHOCTb B NPUOOPETEHMM HAyYHbIX 3HAaHMM M ONBITa pacyera
OTJEJIbHBIX TEXHUYECKUX DJIEMEHTOB.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YueOnas mucuumiuHa «IIpoueccsl n annmaparsl O0MOTEXHOJIOTMIW) BKJIIOYEHA B
0a30ByI0 4YacTh OOpa30BaTeIbHOM MMporpaMMbl OakajaBpuaTa I0 HAINPaBICHUIO MOATOTOBKHU
19.03.01 «buorexHonorusi», HampaBiaeHHocTH (mpoduis) «OOmas W [OpUKIagHas
O6uoTexHoIorus». JlucuuIuiMHa peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC, OIT BO u
VII no faHHOMY HaINpaBJICHUIO MOATOTOBKH.

JlMcLMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUM XUMHUH, (PU3MKM M MaTeMaTHKH Ha MEepPBOM Kypce U B IEPBOM CEMECTpE BTOPOIO
Kypca, Tlie IpruodperaroTcs HeoOXoIuMble 3HaHUA 10 (U3NYECKUM BeianunHaM cuctembl CU u
UX pa3MEpPHOCTSM, YCIOBHSIM PAaBHOBECHS M YPaBHEHMSIM JIBUYKEHHUS TBEPJBIX TeJl, 10 OCHOBaM
MOJIEKYJISIPHO-KUHETUYECKON TEOpHM >KUAKOCTEH M Ta3oB, OCHOBaM AH(¢epeHLnaIbHOro,
MHTETPAJIbHOTO HMCUUCIEHHUS] U TEOpUU BEpOATHOCTEW. JJis yCBOEHHS TUCIUIUIMHBI CTYIEHT
JIOJDKEH BIIAJIeTh OCHOBHBIMH 3aKOHaMH (U3UKH, OOIIEH M HEOpraHM4ecKoi XuMHH,
OpPraHMYeCKOll XHMMMH; OCHOBHBIMM METOJAMH HMHTETPHUPOBAHMSA; CIOCO0AMM pPELICHHUs
Qg depeHIMaIbHbIX YpaBHEHH; TpueMaMy MPOBEACHUS adredpanuecKux U JorapupMUIecKux
npeoOpa3oBaHuil; HaBBIKAMH PAcue€TOB METOJAaMM IIOCIEI0BATEIbHBIX MPHUOIMKEHUH |
rpau4ecKoro HHTErpUPOBAHUSI.

Hucuunmuna «[Iporeccel u anmapaTsl OMOTEXHOIOTHHY SIBISETCS OCHOBOIIOJIAraronien
JUIsL M3ydeHus psAa OOIIEHAyYHBIX M CHEIHUalbHBIX TUCIUIUIMH, CBA3aHHBIX C XHUMHEH
Oouoxummueit u OuorexHosoruedl. OHa sBISETCS NPEPEKBU3UTOM H3YUYEHUS JUCHUILUIUH
«IIpormtecchl u ammapatel 6notexHonoruu l» n «OcHOBBI Maccomnepenadyn B OMOTEXHOJIOTHI,
TaKk Kak (OpMHUPYET KOMIETEHIMIO CTYJICHTOB B OOJIACTH TEXHOJIOTMYECKOTO pacyera |
POCKTHUPOBAHUS JIEMEHTOB OMOTEXHOJIIOTHIECKOTO 000pYyI0BAHHS.
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3HaHUSA, YMEHUS W HABBIKHM, IOJYYEHHbIC YYAIIUMCS IPU HM3YyYECHUH UCLUILIMHBI
«[Ipomeccrl u anmaparsl OMOTEXHOJIOTUNY» OyIeT HEOOXOAMMBI JJIsi OCBOCHHUS IMOCIIEIYIOIIUX
KypcoB 0a3oBoro u npodeccuoHanbHOro IuKIa «bBHOTEXHOIOrHUECKHE IPOU3BOJCTBAY,
«OCHOBBI OMOXUMHUH U MOJICKYJISIPHOM OMOTOTHN», « XUMHUS OMOIOTMYECKH AKTUBHBIX BEIIECTB)
U JIp., OpU HIPOXOXKACHUU TEXHOJOTMYECKOM U MPEAJUIIIOMHOM IpakTUK, a TaKxke INpu
HOJTrOTOBKE, BBIMOJIHEHUH M 3aIUTE KYPCOBBIX M BBITYCKHON KBaJU(pHUKALMOHHON paboT, mpu
pELICHUH HayYHO-UCCIIE0BATENIbCKUX 3a/1a4 B OyayIiel NpodecCuoHanbHOM e TeIbHOCTH.

CBs3b JaHHOM AMCLUIUIMHBI CO CHelMaau3anued oOydarollerocs peaiusyercs IpH
pPAcCMOTPEHUN KOHKPETHBIX TEXHOJOIMYECKUX IPOLECCOB U amlapaTroB, UX HCCIEAOBAHUM U
pacuyere.

OCOOCHHOCTBIO JTUCHMIUIMHBI SIBIISICTCS TMPOBEJACHHE MPAKTHUYECKUX 3aHATHH, YTO
MO3BOJISIET TPUOOPECTH CTYACHTAM YMEHHUS TNPOBOIMTH TEXHUYECKHE U TEXHOJIOTMYECKHE
pacyeTbl, a TaKXe IEpPBUYHBI HayyHbI aHalW3 pe3yiabTaToB. B mpakTuueckue 3agaHus
BBEJICHbI HJIEMEHTHI, IOBBIIIAIOIINE HHTEpeC CTYACHTOB K HHUM M MX I103HaBaTEIbHYIO
aKTUBHOCTb. JIJI MOBBIIEHUS MO3HABATEIbHOW aKTUBHOCTH CTYACHTOB M HPUOOpETEHHs HMHU
NEPBUYHBIX HABBIKOB HAy4YHOI'O aHajM3a pe3yjibTaTOB, B 3TU KJIACCHUECKUE IPAKTHUYECKHUE
3aJlaHUs BBEJEHBI AJIEMEHTHl HAyYHOI'O MCCIIEJOBAHUS, KAaK-TO: a) CaMOCTOSITEIbHO BBIOpAThH
MeToJl pacuera (pewieHus); 0) oOBSCHUTH JAPYyrue BO3MOXKHBIE METOJIbl pacuera (peuieHus) u
BbIOpaTh CaMblii paLMOHAJIBHBIN; B) MpEACKa3aTh NPAKTUYECKOE 3HAYEHHE BBIIOJIHEHHOIO
pacdera, ero 001acTH IPUMEHEHHSI, IPOBECTH aHATN3 MOJTYYEHHOTO PEe3ysbTaTa U T.J.

K akTtuBHBIM MeTOnaM OOyYeHHUS OTHOCHUTCS Cllaya IMHUCHbMEHHOW CaMOCTOSTEIbHOU
paboThl C MOCIHEAYIOIIMM €€ aHaau3oM B (opme oOCyX AeHus, MOCKOJIbKY Takas paboTta
Ope/ronaraeT BBIOJHEHHE TBOPYECKUX 3aJaHuil (3afau). Ydammiics BCTyHaeT B JAMAIOr C
npernojiaBaTeseM B Xoe 00CyKAeHUs pe3yIbTaTOB U UX UHTEPIPETALUH.

Pabouas nporpamma aucumiuinHbl «[Ipomeccsl M anmapaTsl OMOTEXHOJIOTUH» IS
UHBAIUAOB M JIMI C OrPAaHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0pOBbsS  pa3pabaTbiBaeTcs
WHAMBUAYAJIbHO C YYE€TOM OCOOEHHOCTEH ICUXO(U3MUECKOrO pa3BUTHSA, WHIUBUIYaTbHBIX
BO3MOXXHOCTEH U COCTOSIHUS 3[J0OPOBBS TAKUX 00Y4arOIINXCS.

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JTUCIUIIVIMHBI MO4Y JIS)
[Iponiecc u3ydeHus: aucruIuInHbl (Moayisi) «[lporeccsl u ammapatbl OMOTEXHOJIOTHH

HarpaBJIeH Ha:

- (hopmupoBaHUE IEMEHTOB CIEAYIOIMUX KoMmreTeHIud B cooTBeTcTBUM ¢ OI'OC 3++1mo
HampaBleHUIo MoAroToBKH (cnenuanbHocTh) 19.03.01 «bruoTexHoMIOTHUS»:

a) oomenpodeccuonansubix (OI1K): OIIK-4, 5, 6.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMnemeHuuio
CO6MECHHO
1 | 2 | 3 | 4 | 5 | 6 | 1 | 8
OIIK-4
WNmxenepHas rpaduka v
(b1.6.4)




Haumenosanue

OUCUUNTIUH,
dopmupyrowux
KoMnemenyuio

COBMECHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

IIpoueccol n
anmapaTsl
OMOTEXHOJIOTHH
(b1.B.21)

IloaroroBka k
MpoLEAype 3allUThI U
3ammta BKP (B3./1.1)

OIIK-5

Mertonbl KOHTPOJIS U
CepTUPHUKAIIIH
OHMOTEXHOJIOTHYECKUX
npoaykros (51.5.13)

OCHOBBI OMOXUMHUH 1
MOJIEKYJISIPHOI
6uonoruu (61.5.17)

IIpoueccol
anmapaTbl
OMOTEXHOJIOTHH
(b1.B.21)

Xumus 6I/IOHOFI/I‘I€CKI/I
AKTHUBHBIX BCIIICCTB
(B1.5.29)

IToaroroBka k
Mpoleaype 3alUThl U
sanra BKP (B3./1.1)

OIIK-6

MeToabl KOHTPOJIS U
CepTUPUKAIIH
OHMOTEXHOJIOTHYECKUX
npoayktoB (b1.5.13)

IIpoueccol
anmapaTbl
OHMOTEXHOJIOTHH
(b1.B.21)

TToaroroska x
MpoIIeIype 3alIUTHl H
samuta BKP (B3.J1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCUUNIUHE, COOMHECEHHBIX C NJIAHUPYEMBIMU PE3YIbMAMAMU 0CE0CHUS

Kon u nHanmenoBanue

OueHo4YHbIE CPeACTBA

Koa n
HHAUKATOpa o
HanMeHOBaHUe [p—— Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyTOoUHOM
KOMIICTCHIUHA KOHTPOJIA aTTeCTallumn
KOMIICTCHIUH
3HATB: BJIAJIETb: «
- husmueckue cBoiicTBa VMETb: - HaBBIKAMH - ROHTPONLHBIC
AKHAKOCTEH H ra30B; - HpI/IMe};HTB ocHoBHble | CTOTIB3OBAHI PONPOCE! K
OIIK-4. Criocoben HOIIK-4.1. Ocywecmensaem | ocHOBHbIE 3aKOHbI ypaBHeHu# bepayium n | IPAKTHIECKUM
< 3aKOHBI THAPABIHKH IS
TIIPOCKTUPOBATH mexHoJjoeuvecKkuu paciem TUIPABINAKHA, OOBICHCHNS (bI/I3I/IquKI/IX 3akoHa [lackaist ms 3aHATUAM.
OTIENBHBIE 2IEMEHTEI | 000pyoosanus HMPUMEHACMBIC B SABJICHH TIH ABHIKCHWH TUPABINICCKUX - 3agaHus K
TEXHUYECKHUX U OuoTexHomnorHH, a JKUJKOCTEHi U ra30B. pactceros MPaKTHICCKNM
TAKKE HX IPAKTHICCKHE TEXHOJIOTHYECKOT0
TEXHOJIOTHIECKHUX SaHATHAM.
IPHIIOKEHHSI 060pyHOBaHHS. Bomnpocsr n4
CHCTEM, TEXHUYECKHX
MMICEMEHHOTO
00BEKTOB,
9K3aMEHa
TEXHOJIOTHYECKHUX
(25BapuanHTOB TECTOB
00BEKTOB,
M 3a71a4).
TEXHOJIOTHYECKHUX
MIPOIIECCOB 3HATbD: Bonpocs! ms
6 p - HayYHBIE OCHOBEI YMETb: BJIAJIETD: YCTHOTO 5K3ameHa (25
MOTCXHOJIOTHICCKOTO METOJIOB - IPUMEHATH METOIBI - METOJaMU OUIIETOB).
NpOU3BOJICTBA HA HOIIK-4.2. [Tpoexmupyem | TEOPETHUECKOTO U MOJIETMPOBAHUST JIIS MaTeMaTH4ECKOTO K
OCHOBC ITPUMCHCHHA OMOCTIbHBIE INCMEHIbL 9KCHEPUMEHTATEHOTO pelenys 3a1a4 MOJICTIUPOBaHMYs, - ROHTPOMBHBIC
0a30BBIX HEDKCHEPHBIX | o ) HCCIEeI0BAHNS PaBHOBECHS METOIaMHU TCOPHH BOTIPOCHI K
THPABINYECKHX, BIIKEHMS )KUJIKOCTEH 1 IIPaAKTUYECKUM
W TEXHONOTHMECKUX | o0 0uueckux cucment u Ap A a oA00us 1 aHaM3a p
3HAHUIL. oBeeKmos nou THAPOMEXaHHYECKHIX ra3oB, a TAKKE JUIs pasMepHocTeii 1 3aHATHAM.
P TPOLIECCOB, a TAKKE TEXHHYECKOTO U PpELICHHUSs THIOBBIX - 3aganus K
ocywecmenenuu IPOEKTHPOBAHMUs TEXHOJIOTHYEeCKOTr0 THAPABIMYECKNX 38189 | [IPaKTHUECKHM
buomexnono2ueckux TEXHUYECKHX U HPOEKTUPOBAHYIS IPOEKTHUPOBAHHS SAHSTHSIM
npou3eoocmes TEXHOJIOTHYECKHIX 3JIEMEHTOB B OTZENBHBIX JJIEMCHTOB
3JIEMEHTOB B OHOTEXHOIOTNYECKUX OMOTEXHONOTHYECKUX
OHOTEXHONOTHYECKHX POH3BO/ICTBAX. HPOM3BOJICTB.
IPOH3BO/ICTBAX.




Kox u nHanmenoBanue

OueHo4YHbIE CPEACTBA

Koa n
HHAUKATOpa o
HanMeHOBaHUe [p—— Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToUuHOM
KOMIICTCHIIMU KOHTPOJIA arTrecralmumn
KOMIICTCHIIMHA
BIIAJIETh:
HOIIK-5.1. Braoeem - 3HAHHUAMH
SHAHUAMU YCMPOLicmea, YCTpOIICTBa,
OITK-5. C 5 npuHyuna pabomsi u 3HATE: YMETb: MIPUHITUIA PAOOTHI U
-5. Cn H : -
- 0(():1(3)3:1) evlb0pa annapamos 0.is - TeXHHYECKHUE CPEJICTBA :pHMZ}é’ITZ epencra METOJIOB pacdeTa
yartup ocywecmeneHus JUTSL U3MEPEHHs TCXHICCKHC CPEACTB N3MEPHUTENBHBIX
TEXHOJIOTHYECKOE G JUTSL ©3MEpPEHHs
UOMEXHONIOSUYECKO20 OCHOBHBIX [1aPaMETPOB aradparm, conei u
00opyoBaHue OCHOBHBIX [IAPAMETPOB
’ npoyecca npu THIPaBIMICCKHX Tpy6 Bentypu u
p Y p Ty, BIIMYCCKUX p y yp
BBINIOTHATH NpOLEcCoB Apasidec - KoHTpOonbHbIE
npouzgoocmee - HPOLIECCOB. JpYyroro
TEXHOJIOTHYECKHE BOIIPOCHI K
OUOMEXHON02UECKUX 000pyIOBaHUS AJIs
OTIepaIiy, YIpaBisTh MIPAaKTHYECKUM
npoOyKmos OMOTEXHOIOTUICCKHUX
OMOTEXHOIOTHYECKIMHU 3aHATHAM.
HPOU3BO/ICTB.
IpoLeCCaMH, SHATE: BIANETD: - 3agaHus K
KOHTPOTHPOBATR - KIaccH(HUKaIIN - METOJIaMH1 pacyeTa [IPAKTIHCECKIM
YMETb:
KOMIHECTBEHHBIC 1 TPOLECCOB, OCHOBHEIE nponeccos uereuenns | oo AAM:
KaueCTBEHHbIE HOIIK-5.3. Ocywecmensem | oy ” MIPHMETITS MPHITIHIbL | cocTeit wepes
i MacIITaOUuPOBaHHS,
IOoKa3aTeJin 6blNOJIHeHUe MaciTabupoBaHus, P——— OTBEPCTHSA M HACAJIKH H
HOJTy4aeMOoH MEeXHON02UYEeCKUX ONepayuli | ONTUMU3ALKH U - aBJ'IeH:H OCYIIECTBIIATh
HIPOAYKIUH OuomexHon02UUecKUx BBITTOJIHEHHS anp - BBITIOJHEHUE JAPYTHX
TEXHOJIOTUYCCKHUX
npoussoocme N GHOTEXHOIIOTHUECKOTO | o 1 OTOTHHACCIHX
oreparmi onepauuit
IPOM3BOZICTBA.
OMOTEXHOIOTHIECKHX OMOTEXHOJIOTHYECKHX
IIPpOU3BOACTB. IIPOU3BOJCTB.




Kox u nHanmenoBanue

OueHo4YHbIE CPEACTBA

Koa n
HHAUKATOpa o
HanMeHOBaHUe OCTHoKEHISE Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToUuHOM
KOMIIETCHI MU a KOHTPOJIA aTTreCralumn
KOMIIETCHIIM U
OIIK-6. CniocobeHn BJIAJETH:
pa3pabaTbIBaTh - panMoHaIbHBIMU
COCTaBHBIE YaCTH HUOIIK-6.1. Braoeem 3HATH: VMETb: METOIaMH IIOMCKA,
TEXHUYECKOH Cmanoapmamu, HOpMamu U | - ocpoBHbBIE npaBia - [OTB30BATLCS XpaHCHN,
JOKYMEHTAITIH, npasunamu ogopmieHus u oopMIeHHUS cTanzapramu, HopMamu | OOPabOTKH M aHANIM3a
CBSI3aHHOH C CcOCMAasaeHUs MEXHUYECKOU | TeXHUYEcKoi Y TIpaBHIIAMH CIPaBOYHBIX JAHHBIX,
npogeccHoHaTbHOMN OJoKymenmayuu 6 cipepe JIOKYMEHTALMH B oopmIeHus CTaHIApTOB, HOPM U
HEATEIIBHOCTBIO, C OUOMEXHONO2UYCCKUX OMOTEXHONOTUYIECKUX TEXHHYECKON MpaBUIl IJIs
y4eTOM JCHCTBYIOLIMX | HNpOU3E00CmE TIpOH3BOACTEAX. AOKYMCHTALIH. o(opmIteHHs - Kontpomnsaere
CTaHJapTOB, HOPM U TEXHHUYECKOM BOIIPOCHI K
paBuI JIOKYMEHTAIUH. HPaKTHYECKUM
3aHITHSIM.
BIAZETE: - 3amanusa K
3HATB: - PallOHATIbHBIMHU HPaKTUYECKUM
HOIIK-6.2. - ocHoBHble crannaptel, | YMETh: METOMaMH TIOUCKa, SAHSTUSM.
Paspabamoieaem HOPMBI U TIPaBHIIa JUIs - TIOJTB30BATHCS XPpaHCHHA,
cocmaenvle vacmu COCTaBJICHUS cTaHzapTaMu, HOpMaMu O6pa6OTKI/I W aHaJin3a
mexHuveckou OTACIIBHBIX qacTen U MpaBujiaM¥ JJid CHpaBOqHLIX JJAHHBIX,
OJokymenmayuu 8 cghepe TEXHUYECKOU pa3paboTKH COCTaBHBIX CTaHAapTOB, HOPM U
npo(ﬁeccuOHaﬂbHoﬁ JOKYMEHTaIlU!u B qJacTel TEXHUYECKON HpaBI/IJ'I IJIs.
l)eﬂmeﬂbHocmu OMOTEXHOJIOTHUECKUX JOKYMEHTaIUH. pa3pa60TKI/I “IaCTeI\/'I
TpOM3BO/ICTEAX. TEXHUYECKOU

JAOKYMCEHTaAlUU.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO0mast Tpyno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 6 3adeTHhIX eawHMI, 216 dYacos,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyaoémkocTs B yac

- B T.4. 110
Buna yueOHoii padoThI Bcero
cemMecTpam
4acoB
4 cem

C UCITIOJIb30BaHHUEM 3JICMCHTOB

®opmaT U3ydeHus AMCHUTLIMHBI
AIIEKTPOHHOT'O O0YYEHUS

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 180 180
1. KonTtakTHas padora: 91 91
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 85 85
3aHsTHs JeKimonHoro tumna (JI) 34 34
3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHuecKue 51 51
3aHATHUS U D)

naboparopasie padboTs (JIP)

1.2. BHeayauTopHasi, B TOM 4HCJe 6 6
KypcoBas pabota (mpoekt) (KP/KII) (koncynbTamus,

3aIlHTA)

TEKYIIUH KOHTPOJIb, KOHCYJIBTALIMYU 11O TUCHHUIIIINHE 4 4
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 53 53

pedepat/scce (MOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa

kypcoBas pabota/mpoekT (KP/KII) (moaroroska)

CaMOCTOSATENILHOE N3yUCHUE PA3JIeNIOB, CAMOIIOATOTOBKA (MTpopaboTka u
TIOBTOPEHHE JIEKIIHOHHOTO MaTepraja U MaTepHuana yaeOHUKOB 1 53 53
y4eOHBIX OCOOMH, MOATOTOBKA K JJA0OPaTOPHBIM M MPAKTHYECKUM
3aHSTHSAM, KOJUIOKBHYM H T.JI.)

IToxroroBka K 9k3aMeHy (KOHTPOJIb) 36 36

10



4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padorsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue
)
pe3yabTaThl = E o HCIIOJIb3yeMBbIX B paMKax pa3paboTanHoro
OCBOEHMSI: H 9 2ol & D) s &g p— AKTHBHBIX H IIpakTHyeckoi DJ1eKTPOHHOI 0
anMeHOBaHHUE Pa3/leoB, TEM & = a
kox YK; OIIK; IIK pasi > 5 Z = § AR E o HA HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) S L
H HHIHKATOPBI = g E g E § & (93 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= = = o 12
JI0CTHKEHUSA 2018 § = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
4 CEMECTP
Pa3gen 1 O0mme cBeeHNs O MPOLECcCcax U almmaparax OMOTEXHOJIOTHH
IIpakTuyeckoe 3ansaTue Ne 1.1 MO/ICOTOBKA K 3aHATHIO:
[Ipemmer kypca "TIpolecchl U anmaparsl [1.1]c.3-4;[1.2] c. 9- axarns KOHTP;HI’HHX
. -0- BOIIPOCOB B (pOpME
OMOTEeXHOJIOTHU", €T0 3a/1a4H U CBS3b C 1 2 10;[1.3] c. 8-9; P P
K TpyNIOBOro
—" JIpYTUMU qucnuruimHamMu. KoHTpoJIbHEIE R ——
BOIIPOCHL.
MOTTK-4.1 P
HOIIK-4.2 TeMa 1 2 KJ'IaCCI/Iq)I/IKaL[Hﬂ OCHOBHBIX TMOATOTOBKA K JICKIIUSIM: HCKHI/HI'O6’LHCH€HI/IC C
OIIK-5: [1.1] c. 5-7;[1.2] c. 13- YaCTUIHBIM
11K-5: (THITOBBIX) TIPOIIECCOB U AIIapaTOB 3 1
WOIIK-5.1 15. npuBJiedeHHeM HOPMEI
. OMOTEXHOJIOTHH. Ky CoH, GecesT
NOIIK-5.3 >
OIIK-6: IIpakTuyeckoe 3anaTHEe Ne 1.2 TIOJTOTOBKA K 3aHATHIO:
. aHaJIN3 KOHTPOJIbHBIX
MOIK-6.1 Knaccuduxanys OCHOBHBIX (THIIOBBIX) [1.3]c. 9-13;[3.1] c. 3. p
BOTIPOCOB B (popme
HOIIK-6.2 MPOLIECCOB U aIlapaToB 3 1 PYITIOBOTO
IPYIIOBOT
ounotexHonoruu. KontponsHbie .
BOIIPOCHI.
TOATOTOBKA K JICKI[USIM: J'IeKIII/IH'O6’I>SICHeHI/Ie C
Tema 1.3 O0mme NpUHIIUIIEI aHATN3a U 3 1 [1.1] c. 8-11;[1.3] c. YaCTUYHBIM
pacuéra npoLeccoB U armapaTos. 13-15. IpUBIe4YeHNEM (HOPMBI
JAUCKYyCCUH, 6CC€Z[I)I
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Bunel yueonoi padorsl

Txanupyempie KonrakTHas
(KOHTpoOJIMpYyeMbIe) T ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
S
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMS: = ol 5 es AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HaumeHnoBaHue pa3aesioB, TeM S |2g|2s8|E57 Bug CPC
xox YK; OIIK; IIK > B: E_ g =: g 5 G“ A HHTEPAKTHBHBIX MOJAr0TOBKHU Kypca
H HHIAKATOPHI E g E E E § s 6 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =9 = .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| O =
Ipakruyeckoe 3anaTue Ne 1.3 O0urue MOATOTOBKA K 3aHATHIO: AHAJIM3 KOHTPOJILHBIX
MPUHIUIIBI aHATIM3a U pacuyéTa 4 1 [1.2] c. 15-20; [3.1] c.3. BOTIPOCOB B (hopme
MIPOLIECCOB U anmnapatoB. KOHTpoJIbHbIE IPYMIIOBOTO
BOIPOCHI. 00CYXIICHUS U JHanora
Hroro no 1 pazneny 6 8 6
Pa3gen 2 XXugkocty u ux Qu3HIECKIe CBOUCTBA
IIOATrOTOBKA K JICKIIUAM: JIEKIUA-00BSICHEHHE C
Tema 2.1 IloHsTHE O KUIKOCTIX U A 1t 1t
[1.2] c. 23-25. YaCTUIHBIM
OCHOBHBIE XapaKTEPUCTUKU UX 2 1 R —
OITK-4 COCTOSHHS. IICKyccuH, Oecenbl
I/IO]_[K-A]. 1 HpaKTH‘leCKOE 3aAHATHE N‘_’ 2.1 IIOATOTOBKA K KP: AHaJIN3 KOHTPOJIbHBIX
: [1.3] c. 16-18; [3.1] c. BOMPOCOB, 33/1a4 1
HOIIK-4.2 KoHTposabHbIE BONPOCH! U peLIeHUe A ~
o . IIMCBMEHHOU
OIIK-5: 3aJ1a4 110 OCHOBHBIM CBOMCTBaM 2 1 KOHTPOIBHOI PaGOTH! B
HOIIK-5.1 JKuAKocTed. JloMaliHsas KOHTPOIbHAs (bopme rpymmoBoro
H(())g;((-:B pabota. 06CYXKIEHHUS U IUANOTa
HOIIK 6- 1 MOATOTOBKA K JICKI[USIM: JIEKLMS-00BCHEHUE C
' . [1.2] c. 25-28 YaCTUIHBIM
NOIIK-6.2 Tema 2.2 BA3KOCTE 5KUIKOCTEH. 2 1 R p——
TICKyCcuH, Oecebl
HpaKTﬂ‘lecKOC 3aHSITHE N" 2 2 MMOATOTOBKA K 3aHATHUIO: aHaJIn3 KOHTpOHbeIX
. R [1.3]c. 18-21; [2.1] c. BONPOCOB B hopMe
Bsizkocts xuakocteit. KoHTposbHbIE 3 1 14-16: [3.1] c. 4 FpyYIIHOBOTo
BOMPOCBI. o0Cy)XIeHUs U Auanora
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Bunel yueonoi padorsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora <
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
o9 .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
xox YK; OIIK; MK pasa > ¥ | & & § 5| g E a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
M MHAUKATOPBI = = E E S5 = 6‘3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| O =
MOJATOTOBKA K JICKITUSIM: JIEKIUA-00BSICHEHHE C
Tema 2.3 [ToBepxHOCTHOE HATSKEHHE 1 1 [1.2] c. 28-29. 4aCTHYHBIM
JKAJIKOCTEN IIpUBIIeYeHNEM (HOPMEI
IICKyccuH, Oecenbl
HpaRanecxoe 3aHSITHE N“ 2 3 IIOJATrOTOBKA K 3aHATHIO: AHaJIN3 KOHTPOJIbHBIX
) . [1.3] c. 21-22; [3.1] c. BOIPOCOB B hopMe
IToBepXHOCTHOE HATSKEHUE KUJIKOCTEH. 3 1
K 4-5. TPYIIOBOTO
OHTPOJIbHBIE BOIIPOCHI. OBCY KICHH 1 HATIOra
Hroro no 2 pazneay 5 8 6
Pa3nen 3 ['mapocratika
TeMa 3 1 rHHpOCTaTI/IKa MOArOTOBKA K JIEKIIHUSAM: J'[eKL(PIH-OG”bS[CHeHHe C
-4 ) ) 1.1] c. 17-20. YaCTUIHBIM
OlIK-4: Juddepennnanbabie ypaBHEHHS 1 2 [L1]
HOIIK-4.1 . npuBJiedeHHeM HOPMEI
paBHOBecus Dilepa.
HOIIK-4.2 JIACKYCCHH, Oecepl
OIIK-5: [pakTnueckoe 3anaTue Ne 3.1 MOJrOTOBKA K 3aHATHIO: aHAJTH3 KOHTPOJTBHBIX
HNOIIK-5.1 T'uapocraruka. udpepeHnnanbHbe ) ) [1.2] c. 29-33; [1.3] c. BOIPOCOB B (popMe
HOIIK-5.3 ypaBHEHUs paBHOBecus Diiepa. 22-24;[31] c.5. IPYIIOBOIo
OIIK-6: KOHTPOJIBHBIE BOIPOCHL. 0OCY)XJICHUS | AHAora
NOIIK-6.1 .
T 3 2 O IIOJArOTOBKA K JICKIIUAM: J'[eKL(PIH-OG”bS[CHeHHe C
HOIIK-6.2 eMa 5.2 LICHOBHOC ypapHeHue [1.2] c. 33-36; [2.2] c. YaCTUIHBIM
TUAPOCTATUKH U €r0 MPAaKTHYECKUE 4 2
10-13. npuBiIedeHHEM HOPMBI
MPUIIOKEHUSI.
TICKyCcUH, Oecebl
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Bunel yueonoi padorsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) T = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E . HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHUS: o E u|l 2ol 3 & AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
koa YK; OIIK; ITK RGO LB R O 10 g A g § ?i E E G“ Bux CPC MHTEPAKTHBHBIX TOJATOTOBKH Kypca
W HHANKATOPBI 5 E é £ E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § % 2 § k§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
IIpakTHyeckoe 3ansaTue Ne 3.2 IOArOTOBKA K 3AMITUIO: | 544 ;13 kOHTPOBHBIX
OCHOBHOE ypaBHEHHUE TUAPOCTATHKY U [1.1]c. 20-25; [1.3] c. BONPOCOB, 33714 1
€ro IPAKTUYECKUE IIPUIIOKEHUS. 5 4 24-31; [3.1] c. 5-6. MHCEMEHHON
Permenue 3a1au 1 KOHTPOJIBHBIE KOHTPOJIBHOW paGoThI B
BOIIPOCHL. JIOMalIHss KOHTPOJIbHAS hopme rpyrmosoro
pabota. 0OCY)XJICHUS | AHAora
Hroro no 3 pazneny 5 7 10
Pazpnean 4 I'inponnaamuka
IIOATOTOBKA K JICKIIHUAM: HSKHI/IH'O6’LHCH€HI/IC C
Tema 4.1 I'mnpoauHaMuka. 4 1 [1.2] c. 36-48; [2.2] c. YaCTUYHBIM
XapaKkTepUCTUKH JBUKESHHUSI )KUJIKOCTEH. 13-15. IpUBJICYEHHEM (HOPMBI
OIK-4: IICKyCccuH, Oecenbl
MOIK-4.1 IIpakTuyeckoe 3ansTue Ne 4.1 MO/ICOTOBKA K 3aHATHIO: AHAIH3 KOHTPOJBHBIX
WOIK-4.2 TuppoauHaMuka. XapaKTepUCTHKH 5 ) [1.1] c. 31-32;[1.3] c. BOTIPOCOB B (hopMe
OIIK-5: JBIDKEHUS )KUAKocTe. KoHTpobHBIC 3l-41;[3.1]c. 7. IPYIIIOBOTO
HOIIK-5.1 BOIPOCHI. 0OCY)XJICHHUS | AHAOTa
HOIIK-5.3 Tema 4.2 OCHOBHbIE MOJITOTOBKA K JIEKIUSAM: JIeKIUsA-00bICHEHHUE C
OIIK-6: [1.2] c. 48-54; [2.2] c. YaCTUYHBIM
HOTK-6.1 muddepeHIraIbHbIC “ypaBHeHI/ISI 3 1 15-17. R p—
NOTIK-6.2 JIBIDKCHUS JKHJIKOCTEH. CKyCoHH, Gecens!
IMpakTuyeckoe 3ansTue Ne 4.2 TIO/IrOTOBKA K 3aHATHIO: aHaJIM3 KOHTPOJILHBIX
OcuosubIe 1uddepeHmaTbHbIe : ) [1.1] c. 32-38; [1.3] c. BOIIPOCOB B (hopMe
YpaBHEHUS ABHKEHUSI KUIKOCTEH. 41-49; [3.1] c. 7. IPYIIOBOTO
KonTponbsHbIe BOIPOCHL. 00CyKICHHS 1 THaora
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Bunel yueonoi padorsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIMpYyeMbIe) T ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
)
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: = Eol 528 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
HaumeHnoBaHue pa3aesioB, TeM S |2g|2s8|E57 Bug CPC
ko1 YK; OIIK; IIK i = E_ AEEARE G‘ A HHTEePAKTHBHBIX NOAr0TOBKH Kypca
M MHAUKATOPBI = = E E E § = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =) = .12 13 14
IOCTHKEHHUS % S< § E § = =~ TEXHOJIOT Ui gacax) gacax)
. S
KOMIIeTeHIU i = l% 2 é‘ SO =
Tema 4.3 Ypasrenue bepuyinu u ero TEKIUA-00BbACHEHHE C
MPaKTUYECKUE ITPUI0KECHHUA. 2 2 IIOATrOTOBKA K JICKIIHUAM: HYaCTUYHBIM
[1.2] c. 54-62. IIpUBIIeYeHNEM (HOPMEI
IICKyccuH, Oecenbl
Ipakrunyeckoe 3ansaTe Ne 4.3 aHaIN3 KOHTPOJIBHBIX
YpaBuenue bepHynnu u ero [OAFOTOBKA K 3AHATHIO: BOIPOCOB, 3aﬂ€i‘i u
MPAKTHYECKUE TPUIIOKSHUS. 6 4 [1.3] c. 49-54; [3.1] c. HHCBMeVHHOg
KOHTPOJIbHON PaOOTHI B
KoHTpoabHbIE BONPOCH!, pEeLIEHHE 3a1a4 7-9. o p P
OpMe IPYIIIOBOTO
1 TOMAITHAS KOHTPOJbHAS paboTa. o 6cy>l:<;[e;£;}: i HaTora
Tema 4.4 Vcteuenue xuaxocTeil yepes TEKIUA-00BICHEHHE C
OTBEPCTHUS U HACAJKHU B TOHKOM JIHUILE U 5 2 MOJICOTOBKA K JIEKIUSIM: JaCTHIHBIM
TOHKOW OOKOBOI CTEHKE. [1.2] c. 62-64. TPHBIICYCHHEM HOPMBI
IICKyCccuH, Oecenbl
IIpakTnueckoe 3ausTue Ne 4.4 AHATH3 KOHTDOJBHBIX
Hcreuenue xuakoctell uepes OTBEPCTUS BOTPOCOB, 33724 1
o IIOATrOTOBKA K 3aHATHIO: .
Y HAcaJIKi B TOHKOM JTHUILIE U TOHKOH 6 4 [1.3] c. 54-57: [3.1] ¢ MHUCHMEHHOMN
60KoBoit cTeHke. KOHTpOIbHBIE 9_'10 ' T KOHTPOIIbHOM paGoTHI B
BOIIPOCHI, pEIICHHE 3a1a4 ¥ JOMAaIITHSA ¢opme rpynnosoro
KOHTPOJIbHAS paboTa. 0bCyKIeHHs 1 Haora
Hroro no 4 pasneny 11 22 18
Paszpen S Mertoibl Mcciief0BaHus IPOLIECCOB U alllapaToB
Tema 5.1 MeToabI HCCACIOBAHUS JIEKIUA-00BICHEHUE C
IMOATOTOBKA K JICKIIHUAM:
THUINOBBIX MPOLECCOB U aNllapaToB B 7 1 1); 11-15: [ 2u JaCTHUIHBIM
6 [1.1]c. 11-15/[1.2] . MpHUBJIEYCHUEM (HOPMBI
HMOTEXHOJOTHYECKOM MTPOU3BOJICTBE. 64-74
: JCKyccuu, 6ecenpl
Teopus nogoowus.
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Bunel yueonoi padorsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl P % E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
= .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHUE Pa3/lesoB, TeEM ] s o
xon YK; OIK; K €Ho € pa3neuaos, Te = | 8 § S E E a8 Bun CPC MHTEPAKTHBHBIX NOATOTOBKH Kypca
- | 55 G
U HHAHKATOPBI = g2 S 2|5 = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EElS o .12 ! 14
IOCTHKEHHUS % é" § § E § = =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIeTeHIHii = s é‘ 5| O =
OIIK-4: IpakTuyeckoe 3ansaTue Ne 5.1
HOIK-4.1 MeTO)lI)I HUCCIICOAOBAHHUA THIIOBBIX aHaJIN3 KOHTPOJIBHBIX
HOIIK-4.2 MIOATOTOBKA K 3aHATHIO:
. MPOIICCCOB U aliaparoB B 3 5 [1.3] c. 57-63: [2.2]c BOIIPOCOB B (hopme
OIIK-5: 6HOTEXHONIOTMYECKOM TIPOM3BOICTBE. o A TPYNIOBOrO
HOIIK-5.1 Teo ono6us. KouTpo e 20-23; [3.1] ¢. 10-11. 06CYXKICHNUS U AUanora
Usl 11 usi. KOHTpOJIbHBI
VIOTIK-5.3 Pt TIOA por
OIIK-6: BOTIPOCHI.
NOIIK-6.1 IpakTuyeckoe 3ansaTue Ne 5.2 HOATOTOBKA K 3AHATHIO: aHaIU3 KOHTPOJIBHBIX
' BOIPOCOB B hopme
NOIIK-6.2 MopenupoBaHue U METOA aHAIM3a 1 2 [1.2] c.74-78; [1.3] c. p dop
pasmepHocTeit. KOHTPOIBHBIE BOTPOCHL. 63-66: [3.2] C. 4. TpyIIOBOro
' 00CYK/IEHHUS ¥ AMajiora
HpaKTuquKoe 3anaTue Ne 5.3 aHaJIN3 KOHTPOJIbHBIX
IIOATrOTOBKA K 3aHATHIO:
I'uaponuHaMuyeckoe mogooue. 1 5 [1.2] ¢.78-80: [1.3] ¢ BOIIPOCOB B (hopme
KOHTpOJIbHBIE BONPOCHI. 66--69'.[3 2] c 4_'5 ' IpyNIoBOro
e 00CYXKIEHHUS ¥ TAAIIOTA
HpaKTﬂquKoe 3ausTue Ne 5.4 aHaJIM3 KOHTPOJIBHBIX
IIOATrOTOBKA K 3aHATHIO:
[IpubmmxeHHOE MOIETUPOBAHUE. 05 5 [1.2] ¢.80-82: [1.3] ¢ BONPOCOB B hopMe
ABTOMOJIETBEHOCTE. KOHTpOIBHBIE ’ 69'-70'.[3 2] c 5' ' TPYIITIOBOTO
BOTIPOCEL. e 00CYXX/ICHHUS 1 Anaora
IIpakTuyeckoe 3ansaTue Ne 5.5 aHAIIN3 KOHTPOJIbHbIX
IIOATOTOBKA K 3aHATHIO:
MomubHuurpoBaHHbIC W IPOU3BOIHBIC 05 1 [1.2] c.82-84: [1.3] ¢ BOIIPOCOB B hopme
KpuTepuu 110100ust. KOHTpOJIbHbIE ' 7 1 3 '2] c 5:6 B TPYTINOBOTO
BOIIPOCEL. e 06CYXKIeHHUs U iuanora
HToro no 5 pasneny 7 6 13
HUTOT'O no aucumMniinHe 34 51 53
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5. TEKYIIUW KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymuii KOHTPOJIb OCYIIECTBIISICTCS IO BCEM BHJIaM Y4eOHOTO MpoIiecca: TECTUPOBAHUE
[0 TeMaM JICKIIMOHHBIX 3aHATUH, pEIIeHUE MPAKTUYECKUX 3a/ay, JOMAIHUE KOHTPOJbHBIC
paboTHI.

5.1. TunoBble KOHTPOJbHbIEC 3aJaHUSI WJIM HHbIe MATepHAJIbl, HEOOXOAMMBbIE ISl
OLlEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bonpockl u 3amaum mpejicTaBIeHbl B METOAMYECKHX YKA3aHUAX K TMPAKTUYCCKUM
3aHATHSAM U 10 CaMOCTOsATeNbHOU padote [3.1 — 3.2], mpuBeaecHHbBIX B 1I. 6.3.

5.2. Onucanue noxkasarejeil 4 KpUTEepHeB KOHTPOJIA yCIIEBA€MOCTH, ONMMCAHUE IIKAJ
OLlEHUBAHUS

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHHUS KOMIIETEHIIMH 1O AUCIUILTUHE
JUISl TEKYIEro KOHTPOJisi B ceMmecTpe (mepBasi U BTOpas KOHTPOJIbHAS HEHACINs) MPUMEHSETCS
0aJIbHO-PETUHIOBASI/TPAAMIMOHHASL  CHCTEMa KOHTPOJS UM  OLEHKH YCIEBAaeMOCTHU
CTYAEHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-40 Xoportio
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynosnerBoputensHO

HpI/I MPOMCIKYTOUYHOM KOHTPOJIC (3K3aMeH) yCIeBacMOCTb CTYACHTOB OLICHUBACTCA IIO

OATUOAIIIEHOM CHUCTEME:
«HEYJIOBJIETBOPUTEIBLHO.

«OTIHUYHO», «XO0po1mo»,

«KYHOOBJICTBOPUTCIBHOY,
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

KOII U HAMMCHOBAHHUEC
KOMIIETCHIIUH

KOZI U HAMMCHOBAHHEC
HHAUKATOPAa JOCTUKECHUS]
KOMIIETCHIIUH

Kpurtepnu oneHnBanus pe3ybTaToB 00y4eHHS

Or1eHka OreHka O1eHka O1eHKa
«HEY/IOBJIETBOPUTEILHOY» «Y/IOBJIETBOPHUTEILHO» | «Xopomo» / «OTJIHYHO» /
/ «HE 3a4TEHO» «3aUTEHOY «3aUTEHOY «3aU4TEHO»
0-59% 60-74% 75-89% 90-100%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJIS

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OIIK-4. Cnocoben
MIPOEKTUPOBATD
OTJICTIbHBIE DJIEMEHTHI
TEXHUYECKHUX U
TEXHOJIOTHYECKUX CHUCTEM,
TEXHUYECKUX O0BEKTOB,
TEXHOJIOTHYCCKUX
00BEKTOB,
TEXHOJIOTHYECKUX
TIPOIIECCOB
OHOTEXHOJOTHYECKOTO
TIPOM3BOJICTBA HA OCHOBE
MPUMEHEHHUs 0a30BBIX
WH)XECHEPHBIX U

HOIIK-4.1.
Ocywecmensiem
MexXHON02UYeCcKUll pacyem
060pyoosanus.

He 3naer ¢usuueckue cBoiicTBa
JKHJKOCTEH U ra30B; OCHOBHbIE
3aKOHBI THIPABIIHKH,
TIpUMeHsIeMbIe B OMOTEXHOJIOTHH,
a TaKoKe UX MPaKTHIECKHe
HPUIOKEHHSI.

He ymeer npumeHsTE OCHOBHBIE
3aKOHBI THAPABIMKHA JUIS
00BsICHEHHS (PU3MUECKUX
SIBTICHUH NIPU JBIKCHUN
JKUJIKOCTEH U ra3os.

He Bnaneer HaBbIKamMu
HCTIONIb30BAaHMS ypaBHEHHUI
Bepnyin u 3akona ITackans amust
THAPABIMIECKHX PACUCTOB

HacTuyHO 3HaeT Gpu3nIecKue
CBOMCTBA KHUJIKOCTEH U T'a30B;
OCHOBHBIE 3aKOHBI TH/IPABIIUKH,
HNpUMEHseMbIe B OMOTEXHOJIOTHH,
a TaKOKe UX MPAKTHIECKHUE
TIPUJIOKEHHS.

C ommbkamMu yMeeT IPUMEHATh
OCHOBHBIE 3aKOHbI THAPABINKA
IS OOBSCHEHUS (PU3NIECKUX
SIBTICHUH TIPY IBIDKCHUH
JKUJIKOCTEH U ra3os.
YacTUuHO BiIajieeT HaBbIKAMH
HCIIOIb30BaHMs ypaBHEHUH
bepuyimn u 3axkona Ilackans ams
THIPABINIECKUX PACUECTOB

Xopomo 3HaeT pU3nIecKre
CBOMCTBA )KUAKOCTEH U Ia30B;
OCHOBHBIE 3aKOHBI THIPABIHKH,
MIpUMEHsIEMbIe B OHOTEXHOJIOTHH,
a TaKoKe UX MPaKTHIECKHe
TIPUJIOKEHHS.

C HeOOIBIIMMH HETOYHOCTSIMU
yMeeT IIPUMEHSTh OCHOBHBIE
3aKOHBI THIPABIMKHA JUIS
00BsICHEHHsT PHU3NIECKUX
SIBTICHUH TIPY IBIDKCHUH
JKUJIKOCTEH U ra3oB.
XopoI1o BiazeeT HaBbIKaMU
HCIOJIb30BaHMs YpaBHEHUI
Bepnymnu u 3akona Ilackans amust

B coBepiencTse 3HaeT
(u3udIeckue cBOHCTBA
JKUJIKOCTEH U Ta30B; OCHOBHBIC
3aKOHBI THIPABIHKH,
TIpUMEHSEMbIC B OHOTEXHOJIOTHH,
a TaKkXKe UX MPAKTUIECKUE
TIPUJIOKEHHS.
VYBepeHHO yMeeT IPUMEHSTh
OCHOBHBIE 3aKOHBI THAPABINKA
TUTSt 0OBSICHEHHST (PU3UIECKUX
SIBIICHUH TP ABHKCHUH
JKUAKOCTEH U Ta30B.
CB00OOIHO BIIa/IceT HABBIKAMH
HCIOJIb30BaHMsl YpaBHEHUI
Bepnymnu u 3akona Ilackans amust

TH/IPABINYECKUX PACYCTOB THPABIMYECKUX PACUETOB
TEXHOIIOTHICCKOTO TEXHOTIOTITICCKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKUX 3HAHUI. 06Oy IOBaHHSL. 0GOpPyLOBaHHMSL.
000pyJOBaHUSL. 000pyJOBaHUsL.
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Koa n HauMeHoBaHue
KOMIIETeHIUH

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

OreHka Orenka OrneHka OreHka
Kon u HanmeHoBanue «HEYIOBJIETBOPHUTEIHLHO» «YIOBJETBOPUTENLHOY / «xopouo» / «OTJIUYHOY /
HHIAUKATOPA T0CTHKCHUS / «HE 3a4TEHO» «3a4TEHO» «3a4TCHO» «3a4TCHOY
KOMIIETCHIHH 0-59% 60-74% 75-89% 90-100%
OT Max peUTUHTOBOU OT Max PeUTUHTOBOU OT Max peUTUHTOBOU OT Max PEUTUHTOBOU
OLICHKH KOHTPOJIS OLIEHKH KOHTPOJIS OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS
XO0po1110 3HAET HAyIHbIE
I/IMeeT OpeaACTaBICHUC O OTJ'II/I‘IHO 3HACT HAYYHBIC
He 3naer Hay‘{HbIe OCHOBBI OCHOBBI METOAOB
Hay4YHbIX OCHOBax ME€TOI0B OCHOBBI METOIOB
METOJA0B TEOPETUYECKOTO U TCOPETUICCKOI0O U
TEOPETUYECKOI'O U TEOPETUYECKOI'0 U
9KCIIEPUMEHTAJIBHOTO 9KCHIEPUMEHTAJIIBHOTO
3KCHepI/IM6HTaJIBHOFO 3KCHepI/IMCHTaHLHOFO
HCCJICAOBaHUs HCCIICAOBAaHUsA
HUCCIICJOBAaHUA HCCIICAOBAHUA
TUAPABINYCCKUX, TUApaBINYCCKUX,
rnnpaBanecmx, FI/IZ[paBJ'II/I‘{CCKI/IX,
FH,I(pOMexaHI/I‘{CCKI/IX FI/II[I)OMCX&HI/I‘-ISCKI/IX
TUAPOMEXAHUYICCKUX TUAPOMEXAHUYICCKUX
TIPOLECCOB, a TAKXKE IIPOLECCOB, a TAKKE
IpoueCcCoB, a TaAKXKE O IIpOoUECCOB, a TAKKE
HpOéKTHpOBaHI/Iﬂ TEXHUYCCKUX HpOSKTHpOBaHI/Iﬂ TEXHUYCCKUX
MPOCKTUPOBAHUU TEXHUYCCKUX NPOCKTUPOBAHUS TEXHUYCCKUX
U1 TEXHOJIOTUYECKUX 3JICMECHTOB U1 TEXHOJIOTUYECKUX 3JICMECHTOB
U TEXHOJIOTHUYCCKHUX DJICMCHTOB " TCXHOJIOTHYCCKUX 3JICMCHTOB
B 6I/IOTCXHOJ'[0FI/I‘-ICCKI/IX B 6I/IOT€XHOJ'[0FI/I‘-I€CKI/IX
B OMOTEXHOJOTHYCCKUX B OMOTEXHOJIOTHYECKUX
HOIIK-4.2. MIPOU3BOJCTBAX. NIPOU3BOJCTBAX.
HpOI/BBO,I[CTBaX. HpOI/ISBO,I[CTBaX.
Hpoekmupyem He YMEET NPUMEHATHL METO/IbI HOCTaTO'{HO XOpouIo 1 ymeio

omaoenbHbie dNeMeHMbl
MEeXHUYecKux u
MEXHON02UYECKUX CUCTHEM
U 00beKmos npu
ocyuecmeneHuu
OUOMEXHON02UHEeCKUX
npou3z00cms.

MOJICITUPOBAHUS JUIS PEIICHUS
3a7a4 paBHOBECHUS U ABHKCHUS
JKHJIKOCTEH 1 Ta30B, a TakKe
JUTSE TEXHUYECKOTO U
TEXHOJIOTHYECKOTO
MIPOEKTUPOBAHMUS DJICMEHTOB B
OHOTEXHOJOTHIECKHUX
MPOHM3BOJICTBAX.

He Bnaneer metomamu
MaTeMaTHYECKOTO
MOJIETTMPOBAHHS, METOJAMU
TEOPHH NOA00US 1 aHAJIH3a
pa3MepHoCTeH Ui pereHust
TUTIOBBIX THIPABINIECKUX
3a]a4 POCKTHPOBAHUS
OTACJIBHBIX DJICMECHTOB

C ommbKkamMu yMeeT IPUMEHATh
METO/Ibl MOZCITUPOBAHUS IS
peuIeHus 3a1a4 paBHOBECHUS U
JIBHYKEHHS JKUJIKOCTEH U ras3oB,
a TaKoKe JUIsl TEXHUYECKOTo 1
TEXHOJIOTNYECKOTO
MPOSKTHPOBAHHMS HJIEMEHTOB B
OMOTEXHOJIOTHYECKUX
MIPOU3BOJICTBAX.
YacTU4HO BJa/iceT METO/IaMH
MaTeMaTH4eCKOTo
MOJICJIUPOBAHNS, METOAAMH
TEOpUH MO00HS U aHAITH3a
pa3MepHOCTe IS peleHHs
THIOBBIX THAPABINYECKUX
3a/1a4 MPOCKTHPOBAHUS
OT/IENbHBIX HJIEMEHTOB

MPUMECHSICT METOIbI
MOJICTTUPOBAHUS IS PEICHHS
3a7a4 paBHOBECHUS U ABHKCHUS
JKHIKOCTEH M Ta30B, a TakKe
JUTSI TEXHAYIECKOTO U
TEXHOJIOTHYECKOTO
MPOCKTUPOBAHHUS SJICMEHTOB B
OHOTEXHOJOTHYCCKUAX
MPOM3BOICTBAX.
Xopolio BiageeT MeToaaMu
MaTeMaTHYECKOTO
MOJICITUPOBAHUS, METOIAMH
TEOPHH OO0 U aHaIH3a
pa3MepHOCTeH Ui pereHust
THIOBBIX THAPABINYECCKUX
3a/1a4 MPOCKTHPOBAHUSI

Be3 omnbok ymeeT npuMeHsTh
METO/IbI MOJICTTUPOBAHHUS IS
peIlieHUs 3a/1a4 PAaBHOBECHS U

JIBIDKCHUS SKUIKOCTEH U Ta30B,
a TakXKe Il TEXHUUECKOTO U

TEXHOJOTHYECKOTO
MIPOEKTHPOBAHHS DJIEMEHTOB B
OMOTEXHOJIOTHYECKUAX
MPOM3BO/ICTBAX.
OTAUYHO BIACeT METOIaMU
MaTeMaTU4YeCKOr0o
MOJICTTUPOBAHHS, METOJAMHU
TEOpUH NOA00HS U aHAITN3a
pa3MepHOCTe I pereHust
THUIOBBIX THAPABINIECKIX
33124 IPOEKTUPOBAHHUS
OT/ENBHBIX DJIEMEHTOB

OMOTEXHOJOTHYECKHUX OTACJIbHBIX DJICMCHTOB
OHMOTEXHOJIOIMYECKHIX OHOTEXHOIIOTMYECKHUX
IpOU3BOACTB. OHOTEXHOJIOTMUYECKUX
IIPOU3BOJCTB. IPOU3BOACTB.
ITPOU3BOJCTB.
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Koa n HauMeHoBaHue
KOMIIETeHIUH

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

OreHka Orenka OrneHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OIIEHKH KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

OIIK-5. Criocoben

He 3Haet TexHuueckue
CpeICTBa [yl U3MEPEHUS
OCHOBHBIX TAPAMETPOB

YacTUYHO 3HACT TEXHHIECKUEC
CpelcTBa IS H3MEPEHHUS
OCHOBHBIX IIapaMeTPOB

XOpoII0 3HAET TEXHHYECKHE
CpEeICTBA ISl H3MEPCHHUS
OCHOBHBIX IAPAMETPOB

B cosepiencTse 3HaeT
TEeXHUYECKHE CPEACTBA IS
H3MEpPEHHs] OCHOBHBIX
apaMeTpOB TUIPABIUYECKUX

JKCITyaTUPOBATh
TeXHOTOIHUECKOS HOIIK-5.1. Buadeem THAPABIMYIECKUX MPOIECCOB. THAPABIMIECKUX MPOIECCOB. THIPABIMYECKUX MPOIECCOB. TIPOLIECCOB.
o He ymeer nmpuMeHSTh YacTUYHO, TOIMYCKast OMIHOKH, XOopoIIo yMeeT NPUMEHSTh OTJIMYHO YMEET IPUMEHSATE
obopynosaue, SHAHUAMU ycmpoucmesd, TEXHUYECKHE CPEJICTBA ISt yMEET [PUMEHSTH TEXHUIECKUE TEXHUYECKHE CPEJICTBA IS TEXHUYECKHE CPEICTBA ISk
BBITIOJIHATE npunyuna pavomot u U3MEPEHHST OCHOBHBIX CpeNCTBa ISl U3MEPEHHUS U3MEPEHHST OCHOBHBIX H3MEPEHHST OCHOBHBIX
TCXHOJIOTHYCCKHUC 6blO0pa annapamos s apaMeTpoB MHIAPABIHIECKUX OCHOBHBIX [IAPAMETPOB apaMeTpoB MHAPABINIECKUX [apaMeTPOB TUAPABIMYECKUX
onepanuu, yrpaBJIsATb ocyulecmeieHus IIPOLIECCOB. TUJIPABIMYECKUX IIPOLECCOB. MPOLIECCOB. TPOLIECCOB.
OHOTEXHOJIOTHYCCKUMH OUOMEXHO02UYECKO20 He Binageer 3HaHusIMHU Cnabo BiaseeT 3HaHUSIMHU VMeno BaaaeeT 3HAHHSIME YBepeHHO BiajieeT
npoueccamu, npoyecca npu YCTpOMCTBA, IPUHIUIIA YCTpOMCTBA, MPUHLIMIA YCTpOMCTBa, IPUHIMUIA 3HAaHUSMH YCTPOMCTBA,
KOHTPOJINPOBATH npouseoocmee paboTHI 1 METOIOB pacueTa paboTHI M METO/IOB pacueTa paboTHI ¥ METO/IOB pacueTa IpUHIUINA pabOThl U
KOJINYECTBCHHBIC U OUOMEXHON0CUYECKUX U3MEPUTENBHBIX TUadparm, W3MEPHUTENBHBIX TuadparM, | H3MEPHUTEIBHBIX Auadparm, METOJIOB pacyeTa
Ka4eCTBEHHBIC nPOOYKMOS. coren ¥ Tpy0 BeHTypH 1 coren u Tpy6 Bertypu u coren u Tpy6 Bertypu u U3MEPUTENBHBIX Auadparm,
MOKa3aTeu NoJy4aeMon Jpyroro 00OpyIOBaHUs ISl | APYroro o0OPYIOBaHUS VIS | APYroro o0OpyIOBaHUS IS conen u Tpyd Bentypu u
OpOAYKINH. OHOTEXHOIOTHIECKHIX OMOTEXHOIOTUIECKUX OMOTEXHOJIOTHUECKHUX JIpyroro o00opyIoBaHuUs JUIs
MIPOU3BO/ICTB. MIPOU3BOJICTB. MIPOU3BO/ICTB. OHMOTEXHOJOTHYCCKHX
IIPOU3BOJICTB.
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Koa n HauMeHoBaHue
KOMIIETeHIUH

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

OreHka Orenka OrneHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OIIEHKH KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

HOIIK-5.3.
Ocywecmensiem
8bINONIHEHUE
MEXHON02UHEeCKUX
onepayuii
OuomexHonocUHecKux
npou3600Ccma.

He 3Haet kiaccuduxanmm
IIPOLIECCOB, OCHOBHEIE
MPUHIHIIBI, MACIITAOUPOBAHHU,
ONTHMHU3ALIH 1 BHITIOJHEHHS
TEXHOJIOTHIECKHX OepaIiui
OHMOTEXHOJIOTUYECKUX
TIPOU3BOJICTB.

He ymeer npumeHsTH
TIPUHLUITEI MAacCIITaOUpPOBaHHS,
ONTHMU3ALMH U YIPaBICHHUS
oTepanusIMu
OHOTEXHOIOTUIECKOTO
MPOU3BOJCTBA.

He Bnaneer meTonamu pacuera
MIPOLIECCOB HCTEUCHHUS
KHUIKOCTEH uepe3 OTBEpCTUs U
HaCaJlKi, ¥ OCYIIECTBISITH
BBINIOJIHEHUE IPYTHX
TEXHOJIOTHIECKHX OTepaIiii

Cabo 3HaeT KiaccupHKayun
MPOIIECCOB, OCHOBHEIC
MIPUHIIHUIIBI, MACIITAOMPOBAHUS,
ONTHMHU3ALUU U BHITIOJIHEHUS
TEXHOJIOTHIECKHX OTeparuii
OHMOTEXHOJIOTMUECKHX
MIPOU3BOJICTB.
YacTUYHO yMeeT MPUMEHSTh
MPUHIIMITBI MACIITAOUPOBAHUS,
ONTUMHU3AIUH U YIIPABICHUS
orepanusIMu
OHOTEXHOJIOTHYECKOIO
MPOU3BO/ICTBA.

Cnabo BIageeT METOJaMu
pacuera MpoIeccoB UCTCUCHUS
JKUJIKOCTEH Yepe3 OTBEpCTUS U
HACaJKH, ¥ OCYIIECTBIIATh
BBIMTOJTHEHHUE APYTHX
TEXHOJIOTHIECKHX OTeparuii

XopomIo 3HaeT KIacCU(PHUKAITUI
MPOIIECCOB, OCHOBHEIC
MIPUHIIHITBL, MACIITAOMPOBAHUS,
ONTHUMH3ALNN U BBIIOJHEHUS
TEXHOJIOTMYECKUX OTepaIuii
OHOTEXHOJIOTHYECKHX
MPOU3BOJICTB.
XopoIio ymeeT MPUMEHSTh
MIPUHIIMITBI MACIITAOUPOBAHUS,
ONTUMHU3AIMH U YIIPABICHUS
OTIepaLISIMU
OHMOTEXHOJIOTHYECKOTO
MIPOM3BOCTBA.
XopoI110 BIafeeT METOAAMHU
pacyera npoIeccoB UCTCUCHUS
KHUJKOCTEH Yepe3 OTBEPCTHS U
HACAJIKH, U OCYIECTBIIATh
BBIMTOJTHEHHUE APYTHX
TEXHOJIOTHYECKUX OTepaIuii

OTan4HO 3HaeT
KJIaccu(pHUKaIMU MPOLECCOB,
OCHOBHBIE IPHHIIUIIEL,
MacITabupoBaHU,
ONITHMH3AIMHN W BBITOJHEHHS
TEXHOJIOTMYECKUX OIeparui
OHMOTEXHOJIOTUIECKUX
MIPOHU3BOJCTB.
VBepeHHO yMeeT IPUMEHSTh
MIPUHIUIIBI MACIITAOUPOBAHNS,
ONITHMH3AIMY U YIPABICHHUS
olepanusiMu
OHOTEXHOJIOTMYECKOTO
IIPOM3BO/ICTBA.
VBepeHHO BNajieeT METOIaMU
pacdeTa IpoIecCOB NCTEUCHUS
JKUKOCTEHN uepe3 OTBEpCTUs U
HacaJIKd, ¥ OCYIIECTBIATh
BBINIOJTHEHNE APYTUX

TEXHOJOTHMYESCKUX OTepaIuii
OHOTEXHOIOTHYECKHX OHMOTEXHOJIOTMYECKHIX OHOTEXHOIOTMYECKHUX
OMOTEXHOJIOTMUECKHUX
MTPOU3BOJICTB. MPOU3BO/ICTB. MTPOU3BO/ICTB.
MIPOM3BOJICTB.
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Koa n HauMeHoBaHue
KOMIIETeHIUH

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Orenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKH KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJISL

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OIIK-6. Cocoben
pa3pabaThIBaTh COCTAaBHBIC
YacTU TEXHUYECKONI
JIOKyMEHTalIUH,
CBSI3aHHOH C
npogecCHOHANTBHON
JeSTETHHOCTHIO, C YIETOM
JIEHCTBYIOIIUX
CTaHIApTOB, HOPM U
TIPaBUIL.

HOIIK-6.1. Braoeem
CmManoapmamu, Hopmamu
u npasuaamu 0QopmaeHus
u cocmaegneHus
MexXHU4ecKoul
OoKkymeHmayuu 8 cgpepe
OuomexHonocUHecKux
npou3800cma.

He 3HaeT ocHOBHBIE TpaBUia
0pOpMIIEHHUS TEXHHYECKOI
JOKYMCHTAINH B
OUOTEXHOJIOTHYECKHUX
TIPOMU3BOJICTBAX.

He ymeer nonb3oBarbest
CTaHIapTaMH, HOpMaMHu U
MpaBUIAMH O(QOPMIICHUS
TEXHHUYECKOH IOKyMEHTALIH.
He Bnaneer panmoHaibHbIMU
METOAAMU IIOUCKA,
XpaHeHus1, 00pabOTKHU U
aHaJIN3a CIIPaBOYHBIX
JIaHHBIX, CTaHJIaPTOB, HOPM
1 TIPaBUII IS 0(OPMITCHUS
TEXHUYECKOH
JIOKYMEHTAaLNH.

YacTUYHO 3HAET OCHOBHBIE
mpaBuiIa 0(OPMIICHHUS
TEXHUYECKOU NOKYMEHTAIIUU B
OHOTEXHOJIOTHYECKHX
IpOU3BOJACTBAX.

YactuaHo YMEET IOJIB30BATHCA
cTaHAapTaMu, HOpMaMu U
MIpaBUIAMH O(QOPMIICHUS
TEXHUYCCKON JOKYMCHTAIIUH.
Cnabo Bnageer
palMoHaIbHBIMUA METOJIAMHU
TOMCKA, XPAaHECHHUS,
00pabOTKU U aHAIN3a
CIIPaBOYHBIX JIAHHBIX,
CTaHapTOB, HOPM U MPaBUI
it opopmMIeHUSA
TEXHUYECKOH
JIOKYMEHTaIUH.

XopoI1110 3HaeT OCHOBHBIE
mpaBuiia 0(pOPMIICHUS
TCXHUYCCKOU JOKYMEHTAIINU B
OHMOTEXHOJIOTMYECKUX
IIpOn3BOACTBAX.

XopolIIo yMeeT MoIb30BaThCs
CTaHJapTaMH, HOPMAMH U
mpaBuwIaM# 0(pOPMITCHHS
TEXHUYCCKOU NJOKYMCHTAIIUH.
Xopo1io BrageeT
palMoOHAJIbHBIMU METOAAMU
MIOMCKA, XpaHEHUs,
00paboTKU U aHAIN3a
CIIPABOYHBIX JAHHBIX,
CTaHJAapTOB, HOPM U IIPaBUII
Ut opopMIICHUS
TEXHUYECKON
JIOKYMEHTaIlHH.

OTINYHO 3HAET OCHOBHBIE
npaBuia 0pOpMIICHUS
TEXHUYCCKOU NOKYMEHTAIIUU B
OHMOTEXHOJIOIMYECKUX
MMpOU3BOJACTBAX.

OTIH4YHO YMEET MO0JIb30BAThHCA
cTaHAapTaMu, HOpMaMu U
MpaBUIIaM# 0(POPMITCHUS
TEXHUYCCKOU NJOKYMCHTAIINH.
YBepeHHo BiageeT
palMoHaIbHBIMU METOJIAMHU
MOKMCKA, XPaHEHU,
00paboTKU U aHAIN3a
CIIPABOYHBIX JaHHBIX,
CTaHAapTOB, HOPM U IPaBUI
st opopMIICHUS
TEXHUYECKON
JIOKyMEHTaLIUU.
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Koa n HauMeHoBaHue
KOMIIETeHIUH

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

OreHka Orenka OrneHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OIIEHKH KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

HOIIK-6.2.
Paspabamuvieaem
cocmasHwie yacmu
mexHuuecKou
OoKymeHmayuu 8 cgepe
npogheccuonanbHol
OesmenbHOCHU.

He 3HaeT OCHOBHBIC CTaHIAPTHI,
HOPMBI U TIpaBHJIa JIs
COCTaBJICHUSI OTAEIBHBIX YacTeit
TEXHUYECKOI TOKYMEHTAINH B
OMOTEXHOJOTHIECKUX
MPOU3BOJICTBAX.

He ymeer nonb3oBarbest
CTaHJapTaMH, HOPMaMH U
MPaBUJIAMH JIJIS1 pa3paboTKH
COCTaBHBIX YacTel
TEXHUYECKOH JOKYMEHTAIIUH.
He Bnageer paunoHaIbHBIMA
METOaMH TIOMCKa, XPAHCHUS,
00paboTKH U aHAMN3a
CIPABOYHBIX TAHHBIX,
CTaHJapPTOB, HOPM U TIPABHJI
IS pa3paboTKH yacTeit
TEXHUYCCKOW JTOKYMCHTAIIHH.

YacTUYHO 3HAET OCHOBHBIC
CTaHIAPTHI, HOPMBI U TIPaBUIIA
JUTSI COCTaBJICHHS OT/IEIBHBIX

JacTell TEXHUYECKOU
JIOKYMCHTAIIUH B
OHOTEXHOJIOTHYECKHX
MIPOU3BOJCTBAX.

Cnabo ymeeT moJIb30BaThCs
CTaHZApPTaMH, HOPMaMH U
MIpaBUIIAMH IS pa3pabOTKH
COCTaBHBIX YacTEH
TEXHUYCCKON TOKYMCHTAIINH.
Cnabo Brajeer
paIMOHANTBEHBIMI METOIAMH
MOWCKa, XpaHeHHs1, 00paboTKU
Y aHAJIN3a CIIPABOYHBIX
JAHHBIX, CTAaHIAPTOB, HOPM U
MIPaBUII IJIsL pa3paboTKu YacTei
TEXHUYECKON TOKYMEHTAIUH.

XO0poI1110 3HAET OCHOBHbBIE
CTaHJapThl, HOPMBI M TIPaBUIIa
JUISL COCTABIICHUS OTAEIBHBIX

yacTel TeXHUUECKOH
JOKyMEHTAIHH B
OHMOTEXHOJIOTUIECKUX
TIPOHU3BOJICTBAX.
‘VYMepeHHO yMeeT NO0Ib30BaThCs
CTaHIapTaMH, HOPMaMH H
MIPaBUIIAMH IS pa3pabOTKH
COCTaBHBIX yacTei
TEXHUYECKOH TOKYMEHTAIUH.
Xopomuio BraseeT
paloHaIEHBIMU METOJaMHU
MONCKA, XpaHEHHs, 00paboTKH
1 aHaJM3a CHPaBOYHBIX
JAaHHBIX, CTAHJAPTOB, HOPM I
MIPaBUII IJIsL pa3paboTKu YacTeil
TEeXHUYECKOH JOKYMEHTAIHN.

OTIUYHO 3HAET OCHOBHBIC
CTaHAAPTHI, HOPMBI U IIPaBUIIA
JUTSI COCTABJICHHS OTIEIbHBIX

JacTeil TCXHUICCKOU
JIOKYMCHTAIIAHU B
OMOTEXHOJIOTHIECKHUX
TIPOU3BOJICTBAX.
OTINYHO YMEET MOJIb30BATHCS
CTaHIAPTaMH, HOPMaMH U
MIpaBUIIAMH IS pa3pabOTKH
COCTaBHBIX YacTel
TEXHUYCCKOW TOKYMCHTAIIUH.
YBepeHHO BhajeeT
palMOHATEHBIMHA METOIAMH
TIONCKA, XpaHEHHs, 00paboTKH
W aHaJIN3a CIIPABOYHBIX
TAHHBIX, CTaHAAPTOB, HOPM H
MIPaBUII TSt pa3paboTKu YacTel
TEXHUYECKON TOKYMEHTAIIWH.
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas uTepaTypa, nevyaTHble U3AaHUsA OMOJIMOTEYHOTr0 (POHIA

bubnuoTteunsii (GoHI WMEeT SICKTPOHHBIA JOCTYI WM YKOMIUICKTOBAaH I1€YaTHBIMHU
W3IaHUsIMU U3 pacueta He MeHee 0,25 sK3eMIuisipa KaXIoro W3 W3JaHui, YKa3aHHBIX HIDKE Ha
KKJIOTO OOydYaromierocs W3 4YWcia JIMI, OJHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYOIIYIO
JTUCIUTIIIAHY.

1.1. bopoxynun, JI.M. Ilporecchl u anmapathl MULIEBBIX MPOU3BOJCTB M OMOTEXHOJIOTHH:
yueonoe nocobue./ JI.M. bopoaymun, M.T. Illyn6acsa, E.A. CadonoBa, E.A. Baraiitiesa — 3-¢
u3n., crep. — CII6.: Jlanp, 2020. — 292 c.: un. — (YueOnuku aj1s By30B. CrienuanbpHas JUTepaTypa)
— ISBN 978-5-8114-5136-4. — Tekcrt: snexTpoHHBINH// JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/132259 (nara obpamenus: 10.02.2022). — Pexum
JOCTyHA: JUIs aBTOPHU3. TI0JIb30BaTEIICH.

1.2. Kacarkun, A.I'. OCHOBHBIE NPOLIECCH M ammaparbl XUMHYecKoi TexHoioruu./ A.l.
Kacarkun - 14-¢ u3n. crep. - M.: Xumus, M: AnssuaC, 2017 — 752 c.

1.3. Ilnoxos, C.B. Ilepememienne u MepeMelIMBaHUE TEXHOJOTMUECKUX Cpel B
OMOTEXHOJIOTHYECKUX Mpou3BoacTBax: Yuebd. mocodue / C.B. Ilnoxos, W.I'. Tpynosa; HI'TY um.
P.E. Anekceesa. - H. Hosropoa: [U3n-Bo HI'TVY], 2017. - 173 c. : ui. - ISBN 978-5-502-00892-1

6.2. CnpaBouHo-Oubuorpadguyeckas aureparypa

2.1. Masnos, K.®. [Ipumepsl 1 3agauMl 1Mo Kypcy MPOILECCOB M aNNapaToB XUMHYECKOU
texHonorun./ K.®. ITasnos, IL.I. Pomankos, A.A. HockoB - 13-e u3n. crep. — JI.: Xumus, M:
AnpsaC, 2016 — 576 c.

2.2. Mouanos, .M. ba3oBbie mpoliecchl XUMHYECKON TeXHOJOruu: YueOHoe mocobue/
['M. Mouanos; HI'TY um. P.E. AnekceeBa. - H. Hosropox: [b.u.], 2014. - 116 c.: un. - ISBN
978-5-502-00577-7.

6.3. MeTonnueckne yKa3anus, peKOMEHIAHUH U APyIrue MaTePHAJIbI K 3aHATHIAM

B cnucok «Metonnueckue ykazaHUs, peKOMEHIALNKN U APYTUE MaTepUalIbl K 3aHATUIM
BKJIIOYAIOTCS METO/IMYECKUE YKa3aHUS U PEKOMEH IAlluU 10 MPOBEICHUIO MPAKTUYECKUX YUEOHBIX
3aHSATUN U CAMOCTOSATENbHON PabOTHI 1O JAaHHOW TUCIUTIINHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1. IInoxos, C.B. Ilporecchl m ammaparbl OMOTEXHOJOTHH. MeToaudeckne yKa3aHHS K
npaktuueckuM 3aHaTusM.- H. Hosropoa: HI'TY, 2015, 12 c. (311eKTpOHHBIN BapHaHT).

3.2. Ilnoxos, C.B. Ilpouecchl u ammapaThl OMOTEXHONOTMH. MeETOMUYECKHE YKa3aHUs T10
OpraHu3alyy ¥ IJIAaHUPOBAHHIO caMocTosaTesnbHOU paboTsl.- H. Hosropox: HI'TY, 2015, 6 c.
(971EKTPOHHBII BapHAHT).

6.3.2 Memoouueckue ykazanus, paspaoomannsie HI'TY

3.1. Metoauyeckie pEeKOMEHAALMK IO OpraHM3alKi ayAuTOpHON paboTel. IIpuHSATHI
YyeOHno-meroanueckuMm coetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
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Hara ob6pamenns 23.09.2015.

3.2 Meroandeckue peKOMEHJAIMU 110 OpraHu3alii U MJIAHUPOBAHUIO CAMOCTOSITEIHHOM
paboThl cTyneHToB mo aucuuriuinHe. [IpuHaTel YueOno-meroqudeckum coBerom HI'TY uwm. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpens 2013 I. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 VueGHoe mocobue «IIpoBeneHue 3aHATHN C MPUMEHEHHUEM HHTEPAKTHUBHBIX (HOPM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwn E.I'., 2013 r. DaeKkTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®POPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

Y4eOHBIM Tpolecc MO JUCHMIUIMHE OOeCredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOrpPaMMHOTO OOECIIEYEHUsl, B TOM YHCIE
OTEYECTBECHHOT'O IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmmed PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMAIHOHHO-TEIeKOMMYHUKAIMOHHOW  CeTH
«AHTepHeT», HEOOXOAMMBIX /IJIsl OCBOCHHUS THCUHUILIMHBI (MOLYJ151)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIONIB3YyEMbIX MPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

1.  Koncynsrantllntoc [Dnexkrponnsiit pecypc]|: CnpaBouHas mpaBoBasi cucteMa. - Pexxum
nocryma: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  OubOimumoreka  E-LIBRARY.ru. -  Pexum  nocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas 6ubaroTevyHas cucrema [T0BOHKCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ar. ¢ skpana.

4.  DnekTpoHHO-OMONIHMOTEYHas cucTeMa Znanium.com [DIeKTpOHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3ari. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. Ob3op CMHU. Ilonnomexcmosas, muozoompacnegas 6aza oannvix (b/)
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Baszvl Oannvix Bcepoccutickoeo uncmumyma HAYYHOU U MEXHUHeCKolu uHpopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKMpPOHHbIU
pecypc]. - Peacum oocmyna: hitp://[www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vuusepcumemcras ungopmayuonnas cucmema Poccus [Dnexmpounwviii pecypcj. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MPOrpaMMHOr0 odecmeyeHHUs] 1 HH(POPMAUHOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 31eKmpoHHBIX OUOTUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymecTBasercs gocryn Kk 3bC

1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/
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Taonuuya 8 - Ilepeuenv npocpammnozo odecneyenus

IIporpammHoe o0ecnevyenne, HCNOJIb3yeMoOe B
YHHBEpPCHUTETE HA JIOTOBOPHOI1 OCHOBE

IIporpammHoe o0ecneuenune
CcBO0OOTHOT0 PACIIPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nmuuen3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP sui. Ne 65609340

Office 2007 s, Ne 43178971

Microsoft Windows XP Professional (siumien3us Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHNE
Noe800908353 ¢ 3AO «1Cy»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (c/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

Koncynprantllioc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texoskcnept (Jorosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HH(DOPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecIieYeH AOCTyN (yAaJeHHBIH NOoCcTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nanHoM paszene MoOryT ObITh NMPHUBEICHBI PECYpChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO IS Kypca WHPOpPMAaNWio, B T.4. CTATUCTHYECKUE WJIM CIPABOYHBIC

JTaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypChI U T.J.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvhvlx 06a3 OAHHBIX U
UHPOPMAUUOHHBIX CRPABOYHBIX CUCEM
. OCTYII K pecypc aJICHHBIN
HaumenoBanue npogeccnoHanbHoi 6a3bl Hlocryn K pecypey (ya
N JAOCTYI C YKa3aHUEeM
Ne AAHHBIX, HHPOPMAMOHHO-CIIPABOYHOM N
CCBHLIKM/AOCTYN M3 JIOKAJIBHOM ceTH
CHCTEMBI
YHHBEPCHUTETA)

1 basa gaHHBIX CTaHIAPTOB M  PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHass 0a3a wu30paHHBIX cTaTell Mo i

2 P P http://www.philosophy.ru/
dmtocopun
Enunsrit apxuB 3KOHOMHUYECKUX 51 .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKUX JTAHHBIX
ba3br nmannbix HanumonanbHOro coBera 1o

4 . http://www.ncva.ru
OIICHOYHOU AESITENIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYTI U3 JIOKATBHON CETH
«Texkcnepr»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJlalITUPOBAHHbIE K OIPAaHMUYCHMSM HX 3/10pOBbs, a TaKXKe CBEACHMUS O HAJIMYUM CIIEHUAIBHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3allOJIHEHUM TaOJIMIBl MOXKET OBITh MCIIOJb30BaHAa MH(OpMalUs, pa3MeLleHHas B IOJpasjelne
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusaie» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUAIBHBIX
Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
TeXHHYECKHUX CPeJACTB 00yYeHHs
Ne NPHCIOCO0ICHHBIX VI MCIIOIb30BAHUS
KOJUIEKTHUBHOT0 M HHAMBH/YaJIbHOT0
uHBajguaaMu u gunamu ¢ OB3
M0JIb30BaHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
CHeHaIbHOE MOOMIIBHOE MPUIIOKECHHE -
2 OBC «Jlanb» CHUHTE3aTOp peuu, KOTOPHIN
BOCIPOU3BOANUT TEKCThI KHUT U MEHIO
HABUTAlIUU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUISAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

VY4eOHble ayIUTOpUU JUII  TMPOBENEHUS 3aHATUA 1O  JTUCHUILIMHE, OCHAIIIEHBI
000pyIOBaHWEM U TEXHUYECKUMHU CPEICTBAMHU O0yUEHHUsI, COCTaB KOTOPHIX OMpE/IeSieH B JaHHOM
paznene.

Taonuya 11 - OcnawenHnocms ayoumopuil u HOMEWeHUNl 01 CAMOCHOAMENbHOI
padomuvl cmyoenmog no OUCYUnIuHe

H Ilepeyenn
a“MeHOB{HHe JIJUIEH3UOHHOTI' 0
AYAMTOPIH H . NMPOrpaMMHOI0
Ne NMOMCIIICHUM AJA OCHalIIeHHOCTb ayJuTopun ofecmeucHns.
yueOHOM 1 IMOMEIICHU U MOMeLeHN I
. PexBuU3UTHI
CAaMOCTOATCIBHOHN NOATBEPATAIONIEro
paﬁOTLI AOKYMCHTA
1221
MynbTuMeuiiHAsL Ay AUTOPUS
Hegﬂiﬂg‘;ﬁfig;i‘;ﬂpﬁgr0 1. Tocka Mesiosas -1 mr. 1. Windows XP, Prof, S/P3
THTTa, FPYTITOBHIX 1 2. Pabouee mecto cTyaenTa Ha 50 gerr.; (nommcxa Dream Spark
i 3. PaGouee mecto mpemnogaBatens — 1 | Premium, JIOTOBOP
1 KOH?;;)P‘Tzﬁyﬁaif’y‘;ro T NeTr113003 ot 25.09.14);
KOHTPOIS! 1 HpOIi/ICX(yTO'IHOf;I 4, ITepenocHoe MyanHMe,HHFIHO? 2. DrWeb (c/u ZNFC-
atTecTawm) 00opynoBaHue (mynprumenuiineiii | CR5D-5U3U-JKGP oT
" MPOEKTOP, IKpaH, HOYTOYK) 20.05.2024)
(xaenpa "HanoTtexnosoruu u
ounotexHonorun" r. HiwkHuit
Hosropon, yn. MunnHa, 24)
1331 1. AkBaguctmiusitop J19-4-02-"5MO0"
2 yaeOHas ayJuTOpHUS IS 2. Becsl anekTpoHHbIE Ta00paTOPHEIE
MPOBEJICHUSI TPAKTHYECKUX U 3. llIxadbl CymniIbHbIE pa3aIHYHbIX
1a00PATOPHBIX 3AHITHIA, MOAM(DHUKAITUI B CTPAH-U3TOTOBUTENCH
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Ilepeuennb

HaumenoBanue
- JJUIHEH3UOHHOI'0
ayJAMTOPHUIl U
N . NPOrpaMMHOI0
MNOMCIICHHUMU JJIA OCHaIIIeHHOCTb ayJuTopun
Ne . . . o0ecrneyeHusl.
yueOHOH 1 NoMelIeHuH U MoMeIleHn i
N PexBU3UTHI
CaAMOCTOATECJIBHOU 10ATBEPKAAIOIIET0
padoThI P
JOKYMEHTAa
TPYNIOBBIX ¥ MHAUBUAYaTbHBIX | 4. IlIkadsl BRITSKHBIE
KOHCYJbTAITHA, 5. Pedppakromerp
TEKYILEro KOHTPOJIS U 6. bans BogsiHas
MPOMEKYTOYHON aTTeCTAIIUU 7. TepMocTathbl pa3HbIX
(xadenpa "HaHOTEeXHOIOTHN U | TIPOU3BOIUTEICH
6uorexnonoruun" r. HuxHmit 8. ®OTOANEKTPOKOIOPUMETP

Hosropon, yn. MunuHa, 24) KOK-2MIT

9. Xpomarorpad

10. I'enepaTop Bomopoxa

11. KanopumeTp $HOTOINEKTPUISCKUI
KoHUeHTpaunoHHb KOK

12. CriekTpopOTOMETPHI Pa3IUnIHBIX
MIPOU3BOIUTENCH N Mo UKaNit

13. MarHuTHble MEIIaIKA

14. MexaHn4yecKie MeIanKy

15. BakyyMHbIe HaCOCHI

16. Lentpudyru

17. Xumudeckas 1abopaTopHas mocya
18. Xumudeckue peakTUBbI st
MIPOBEJCHUS Ta00PATOPHBIX PadOT

0. METOAMYECKHUE PEKOMEHJALIMU OB YYAIOIIIUMCH
ITO OCBOEHUIO JTUCHUITJIMHBI

10.1. OO0mue MeTogUYECKHEe PeKOMEHAAUMHU AJsi O0YyYAIOIIHXCH MO OCBOEHHMIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

O6yuenue no aucruruinHe «IIporeccsl U anmapatbl OMOTEXHOJIOTHH)» OCYIIECTBIISIETCS B
CJIeAYIOUIMX opMax:

1. AynuTopHbIe 3aHATHS (JIGKIUH, TPAKTHYCCKHUE 3QHSTHS).

2. CamocrosTenbHas paboTa CTyZeHTa (MIOAT0TOBKA K JIEKIUSAM, JJAOOPATOPHBIM 3aHATHSIM,
JOKJIaJIbl C IPE3EHTALUSIMU, UHANBUAYyaJIbHAsl KOHCYJIBTAIUS C IIPENOJaBaTEeIIEM).

VY4ueOHbIl MaTepuan CTPYKTYPUPOBAaH M M3Y4YEHUE JMCLUUIUIMHBI TPOU3BOAMTCS B
TEMaTHYECKON MocienoBaTebHOCTH. KaxaoMy 1a00paTOpHOMY 3aHSATHIO M CaMOCTOSITEIbBHOMY
U3YyYEHHIO MaTepuaia MpeallecTBYeT JeKIHs Mo AaHHoW Teme. OOyyaromuecs: caMOCTOSTEIbHO
IPOBOJASAT TPEABAPUTENBHYIO MOJATOTOBKY K 3aHSTHIO, NMPUHUMAIOT aKTUBHOE U TBOPYECKOE
ydacThe B OOCYX/JIE€HUU TEOPETUYECKHX BOIPOCOB, pa3dope MpoOJIEeMHBIX CUTyalluid U TMOUCKOB
IyTEeN X PELICHMUS.

Omnucanue nocne10BaTeIbHOCTH JEHCTBUI 00y4atoerocs:

[Ipn u3yyeHUM Kypca clieyeT BHHUMATEJIbHO CIyIIaTh W KOHCIEKTHPOBAaTh Marepual,
U3JIaraeMblil Ha ayAUTOPHBIX 3aHATHAX. J[Is1 €ero moHMMaHus M KayeCTBEHHOTO YCBOEHUS
PEKOMEHIYETCS CIAEAYIONIAs MOCIEeI0BATEIbHOCTD IEUCTBUM:

1. Ilocne okoH4aHWs y4eOHBIX 3aHATUN MJIs 3aKpEIUIEHUS MaTepuana MpOCMOTpPETh U
001yMaTh TEKCT JIEKIIUU, TPOCIYIIAaHHON CEero/iHs, pa3o0parh paccMoTpeHHble npumepsl (10- 15
MHUHYT).

2. Ilpu moAroToBKe K JIEKIUU CIEAYIOIIEro THS MOBTOPUTH TEKCT MpPENblIyIleH JeKIuH,
OJyMaTh O TOM, Kakas MOKeT ObITh cieayromas Tema (10-15 munyT).

3. B Teuenue Hemenu BHIOpaTh BpeMms A pabOTBHl C JUTEPATypoll B 3IIEKTPOHHOMN
oubnuoreynoi cucreme (o 1 yacy).

4. Ilpu moAroToBKe K JIAOOPaTOPHOMY 3aHATUIO MOBTOPUTh OCHOBHBIE MOHATHUS IO TEME,
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U3y4UTh TpUMEpbl. Pemias KOHKPETHYIO CHUTyallMio, — MPEIBApUTEIBHO TOHATH, KaKOM
TEOPETHYECKUH MaTepHaj HY)KHO MCIIONB30BaTh. HaMeTHTh mitaH pemeHus, monpodoBaTh Ha €ro
OCHOBE petuTh 1-2 3amaum.

[To wroram Tekymied yCreBaeMOCTH CTYICHTY MOXKET OBITh BBICTaBJIEHAa OLEHKA IIO
POMEXYTOYHOW aTTeCTAllMM B COOTBETCTBHHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIEeHTHI,
BBINIOJIHUBIINE BCE 00SA3aTEIbHBIC BH/bI 3aIUIAHMPOBAHHBIX YUYEOHBIX 3aHATHH K IMPOX0XKICHUIO
IIPOMEXYTOUHOM arTecTaluu (3K3aMeH).

PesyabraT 00ydyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepiKaHNe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceloBaHUAX CTYACHT
HCUEPIIBIBAIOIIE, TTOCIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbIH MaTepua; CBOOOTHO
CIpaBJseTCs C 3aJayaMH, BOIPOCaMHM M JPYTMMHU BHJAMH 3aJaHUN, HCIOJIb3YET B OTBETE
JOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpEOOBaHUSIMH, CTYACHT CIOCOOEH
AQHAJIM3UPOBATh IOJYYEHHBIC PE3YyJbTaThl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJlaHNi.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUYECKOE COJECpKAHUE Kypca OCBOCHO MONHOCTHIO. [lpu ycTHBIX coOeceloBaHUAX CTYIEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NPUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHOW MpOrpaMMOi 3aJaHWsl BBIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYUYEHHBIE PE3YNbTATHI;
IIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUN
3aJaHiil He JEMOHCTPHPYET 3HaHWK Y4eOHOTo Marepuaia, JOIMYCKaeT OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHbIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUECTBO UX
BBITIOJIHEHHS OLIEHEHO YUCIIOM OajUIOB HUXKE TpeX IO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyecKkue yKa3aHus AJs 3aHATHH JIEKIIMOHHOTO THIIA

CryneHraMm, 4ToObI XOpOIIO OBJAJeTh YUYEOHBIM MaTepHalloM, HEOOXOIUMO BBIpaOOTaTh
HaBbIKM TPaBWIbHOM U IUIaHOMEpHOW pabothl. Ilepen HavasoM JEKUMOHHBIX 3aHATHH Halo
IPOCMOTPETh BCE, YTO OBUIO CAETAaHO B NpEeAbLAYIIHMN pa3. DTO MO3BOJUT COCPEAOTOUYMTH
BHMMAaHUE W BOCCTAHOBUTH B NAMATH YK€ MMEIOIIHECS 3HaHUA MO JaHHOMY mpenmery. Kpome
TOTO, TAKOW METOJ MOMOXKET JIyullle 3allOMHHUTb, KaK CTapoe, Tak U HOBOE, YIIyOUT MOHMMaHUe
TOTO M IPYroro, Tak Kak IMPHU 3TOM YCTAHABIMBAIOTCS CBSI3M HOBOT'O CO CTApbIM, YTO SIBISETCS HE
TOJIbKO 00sI3aTE€JIbHBIM, HO U OCHOBHBIM YCIIOBHEM TIJIyOOKOI'O OBIIaJCHUs MarepuaioM. Yewm
JIeTalIbHEE N3Y4aeMO€ ACCOLIMMPYETCS C U3BECTHBIM PaHEE, TEM IIPOYHEE COXPAHSAETCS B MAMSTH U
ObICTpee BCIIOMHUTB, KOT'/1a TpedyeTcsl.

[Ipuctynas K M3y4eHHIO HOBOIO Marepuana, HEOoOXOAMMO COCPEJOTOUYUTHCS, T.€.
CKOHIIEHTPUPOBAaTh BHUMAHUE U HE OTBJIEKATHCS OT BBIMOJHAEMON pabOThl, TOMHS, 4TO KEJTaHHUe
3alIOMHUTH SIBJISIETCS TapaHTHEW ycrnemHol paboThl, OTCYTCTBHE € BOJM K 3allOMHHAHHIO
CHIDKaET 3 (PEeKT BOCIPUSATHS.

Cnemyer mDOMHMTB O TOM, YTO 4Yepe3 JICKIHMIO IIEPENaeTcsi HE  TOJIBKO
CUCTEMAaTU3UPOBAHHBIA TEOPETUYECKUN MaTepuasg, HO U IIOCTUIAeTCs METOAMKAa HAay4HOIO
UCCIICIOBaHMSI U YMEHHE CaMOCTOATENIBHO pad0TaTh, AHATU3UPOBATE PA3JIMYHOTO POJa SIBICHMSL.

3anuceIBaTh Ha JIEKIUH HEOOXOAMMO TIJIaBHOE, HE CTpeMsCh 3a(UKCHpPOBATH BCE CIOBO B
ci10BO. BrIOpath ke riaBHoe 0e3 NMOHMMaHMs IpeaMeTa HeBO3MOKHO. Hammunme coOcTBEHHOTrO
KOHCIIEKTa JIeKIIMH TO03BOJISIET eIlle pa3 O3HAKOMHUTHCS, IMPOJyMaTh, pa3o0parbCsi B HOBOM
MaTepuaie, Tak Kak HeIOCTATOYHO XOPOIIO MOHATHIE BO BpPeMsl JIEKIIUU MOJIOKEHUS MOTYT OBITh
BOCCTAHOBJICHBl B IIAMSATH, COIOCTaBJIEHBI C JAPYTMMH, IOAYMAaHBI, JOIIOJIHEHBI, YSCHEHBI U
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pacuIpeHsl ¢ MOMOIIbIO YUeOHOH JINTepaTyphl. 3alucu SBISIFOTCA MOCOOMSMH ISl TOBTOPEHUS,
JIaI0T BO3MOKHOCTb OXBATUTh CONEPKAHUE JIEKIIMM U BCETO Kypca B LIEIOM.

[Ipu 3TOM XOpPOLIO OBIAAETH COAEPIKAHUEM JIEKLIUU — 3TO:

- 3HaTb TEMY;

- [IOHUMATh 3HAYCHUE U BAXXKHOCTh €€ B IAHHOM KYpCE;

- YETKO NPEACTABIATH IUIAH; - YMETh BBIIEIUTH OCHOBHOE, INIABHOE;

- YCBOUTb 3HAYCHUE NIPUMEPOB U WILTIOCTPALIAM; -

CBS3aTh BHOBB II0JIyYE€HHBIE CBEJCHUS O IPEAMETE WIIU SIBJICHUU C YK€ UMCIOLIMMUCS,

- IPECTABIATh BO3MOKHOCTb U HEOOXOJUMOCTh IPUMEHEHHUS [10JIyYEHHBIX CBEICHUH.

Cy1ecTByeT HECKOJIBKO O0IUX MPaBUII pabOThI HA JIEKLIUU:

- JIEKLIUU N0 KaKJOMY IIPEIMETY 3alUChIBaTh Y0OHEE B OTIEJIBHBIX TETPAIAX, OCTABIIAS
LIMPOKHUE MO IS IOMETOK;

- K IPOCIYLIMBAHUIO JIEKIMHI CIEAyeT FOTOBUTBHCSA, YTO IMO3BOJIMT B IIPOLECCE JICKIUU
OTJIEIUTH IVIABHOE OT BTOPOCTENICHHOTO;

- JIEKIIUU HEOOXO0JIMMO 3aIllUChIBaTh C CAMOI'0 Hayaya, TaK KaK OHO 4acTO ObIBAE€T KIIOYOM
KO BCEH TeMme;

- TaKk KaK JOCJOBHO 3alucaTh JIEKIMIO HEBO3MOXXHO, TO HEOOXOIUMO B KOHCIIEKTE
oTpakaTb: (OpPMYJbI, OINpPENENEHUsl, CXEMBbl, TPYAHbIE MECTa, MBICIH, HPUMEPbI, (GaKThl U
IIOJIOKEHUS OT KOTOpPBIX 3aBUCUT IIOHMMaHWE TJABHOIO, HOBOE M  HE3HAKOMOE,
HEeoIyOJIMKOBaHHbIE JaHHbIE, MaTepHall OTCYTCTBYIOLIMH B yYeOHUKAX U T.I1.;

- 3aIIMCBIBATh HAJ0 CXKaTo;

- BO BpeMs JIEKLIUM Ba)XKHO HENPEPHIBHO COXPAHATh pabouyr0 yCTAaHOBKY, YMCTBEHHYIO
AKTUBHOCTb.

N3ydyeHne TeOpEeTUUECKOTO MaTepHralla B JAHHOM KypCe HE OIpaHUYMBACTCs MOATOTOBKOU K
JeKuusM U paboTON Ha JAaHHOM BuUJE 3aHATHH. JIekunoHHass 4YacThb Kypca OpraHMYEcKU
B3aMMOCBSI3aHa C UHBIMU BHJaMHU palOT: HalUCaHHEM KypcoBOH paloThbl, ydacTHEM B
n1abopaTopHBIX paboTax, MOJATOTOBKOM M clavyell 3adera/sK3aMeHa 10 AMCLHUIUIMHE, B CTPYKTYpE
KOTOPBIX TaKXe OOJbIIIOE 3HAaUEHHE UMEET CaMOCTOATENbHAs paboTa CTy/IeHTA.

10.3. Mertoanuyeckue yKa3aHWsi MO0 OCBOCHMK) JUCHHMIUIMHBI HAa MNPAKTHYECKHX
3AHATUAX.

[IpakTryeckne 3aHATHS TO3BOJIAIOT CTYACHTAM TPHOOPECTH YMEHHS MPOBOIUTH
TEXHUYECKHE U TEXHOJIOTUYECKHE PACUETHI, @ TAK)KE EPBUYHBIN HayYHBIN aHaIU3 pe3yabTaToB. B
NPaKTUYECKHE 3aHSATHS BBEIEHBI DIIEMEHTHI, IMOBBIIIAIONINE WHTEPEC CTYJAEHTOB K HUM H HUX
MO3HABATEJIbHYIO AKTUBHOCTb. /Il TOBBIMIEHUS IO3HABATEIbHOW AaKTMBHOCTU CTYJIEHTOB U
npuoOpeTeHNs MMM TIEPBUYHBIX HAaBBIKOB HAYYHOTO WCCJIEIOBAHMS, B OTH KJIACCHYECKHE
NPaKTUYECKHUE 3aHATHS BBEJICHBI JIEMEHThI HAYYHOI'O CCIEeI0BaHUs, KaK-TO:

a) CaMOCTOSITENIbHO BBIOpaTh METO/1 pacueTa (pelieHus);

0) OOBSACHUTH JApyrue BO3MOXKHBIE METO/AbI pacyera (pelieHHs) U BBIOpaTh CcaMbli
palMOHAIbHBIN;

B) TMIpelCcKa3aTh MPaKTHUYECKOEe 3HAYCHHWE BBIOJHEHHOTO pacyera, ero o0JacTH
NPUMEHEHHUS, TIPOBECTH aHAIH3 MTOJTyYCHHOTO pe3ysbTaTa U T. 1.

K akTuBHBIM MeTO/1aM 00yYEHHSI OTHOCHTCS Cllavya MICHbMEHHOW CaMOCTOSITEIbHOW PabOTHI
C TIOCJICTYIONUM €€ aHajdu3oM B (opMe 0OCYXAeHUS, TTOCKOJIBKY Takas paboTa MmpearnoJaraet
BBITIOJIHEHHE TBOPYECKHUX 3aJaHMi (3a7ay). Ydaiuiics BCTyNMaeT B AUAIOr C MPENoJaBaTesieM B
X0Jie 00CY>KACHUS Pe3yJIbTaTOB U UX MHTEPIIPETALIH.

[ToaroToBKY K Ka)XXJIOMy TMPAKTHYECKOMY 3aHATHIO CTYACHT JOJDKEH HavyaTh C U3yYCHHS
WIA TOBTOPEHUS TEOPETHYECKOro MaTepuana I0 TeMe, O3HAKOMJIEHHS C IUIAHOM 3aHATHS,
KOTOPBIN OTPAXKAET COJECPKAHUE TIPEITOKEHHOU TEMBI.
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BreimonmHeHne Kaxkaoro 3alaHus TMPAKTHYECKUX 3aHITHUH U OOCYXKACHHE Ka)kIOTO
KOHTPOJIBHOTO BOMPOCA CTYIEHT COMPOBOXKIAET KPAaTKUM KOHCIIEKTOM, B KOTOPOM HPUBOISATCS
pellIeHus 3a1a4 1 OCHOBHBIE TEOPETUUYECKHUE MOI0KEHUS, 00CYK/1aeMble Ha 3aHATHUSAX.

[Ipu oneHUBaHUY MPAKTUYECKUX 3aHATHIH YUUTHIBACTCS CIEAYIOLIEE:

— palMOHAIBLHOCTH BEIOOPA METO/1a pacyera:

- KaueCTBO BBITIOJHEHUS PEUICHHUS;

- CIOCOOHOCTH 00OCHOBATH APYTrUe BO3MOKHBIE METO/IbI pacyeTa (peuieHus);

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI 3aHATHS;

- AKTUBHOCTH NPHU 00CYXKICHUH pElIeHU (pacyeToB) U KOHTPOJIbHBIX BOIPOCOB.

10.4. MeToanyecKue yKa3aHUs M0 CAMOCTOSITEJILHOM padoTe 00y4YaroLuXCst

CamocrosTenbHas pabora oOecreuyuBaeT IMOATOTOBKY OOydYaromerocs K ayJauTOPHBIM
3QHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAMH 10 M3y4aeMOu
JTUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKU MPOSBISIFOTCS B AKTUBHOCTH OOYYaroOIIErocs Ha
3aHATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYECKHX 3aJaHUi M JOpYyTux (OpM TEKYIIEro
KOHTPOJISI.

Tewmbl, peTHa3HAYCHHBIC JUISI CAMOCTOSITEIILHOTO U3YYCHUS, ¥ KOHTPOJIBHBIC BOTPOCH K
HHUM TIPEJICTaBICHBI B METOIMUECKHX yKa3aHusx [3.2] moapasmena 6.3.1

[Ipu BBITIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHIYyeTCs MpopaboTKa
MaTepHaJiOB JICKIUH 10 KaXKIOW MPONUICHHOW TeMe, a TaKkKe H3YYCHHE PEKOMEHIyeMOM
JTUTEPaTyphl, IPEJICTABICHHON B pa3jere 6.

B mpormecce camocTosTenbHON pabOThl MPU WM3YYEHHH JUCIMILIMHBI CTYACHTHI MOTYT
paboTaTh HAa KOMITBIOTEPE B CICIUATM3UPOBAHHBIX ayTUTOPUAX OMOIUMOTEKH By3a. B ayauropusx
UMeeTcsl JIOCTyn 4epe3 HWH(POPMAIIMOHHO-TEJICKOMMYHUKAIMOHHYIO ceTh «VHTEepHEeT» K
AIIEKTPOHHON MH(POPMAMOHHO-00pa3oBarenbHoil cpene yHuBepcurera (QMOC) u 31neKTpOHHOM
oubnuoreynot cucreme (OBC), rae B 2IIEKTPOHHOM BHUE pacrojararorcs yuyeOHble U y4eOHO-
METOJIMICCKHE MATePUAIBI, KOTOPBIE MOTYT OBITh MCIOIB30BAHBI JUISI CAMOCTOSITEIILHOW PaOOThI
P U3YYCHUH TUCIUTUINHBL.

10.5. Metoanueckue yKa3aHus AJ15 BbINOJTHEHHUS] KOHTPOJIbHBIX padoT

[Ipu u3yuenuu kypca «lIpoueccs! u annaparsl OMOTEXHOJIOTUHW» TPOBOAUTCA 4 JOMAITHUX
KOHTPOJIbHBIX Pa0OTHI IO pa3jenaM AUCLUIUINHBL

B koHTposibHy10 paboTy Ne 1 BXOJAT 3a1auMl MO KUAKOCTSIM M X CBOWCTBAM M3 yueOHOTO

nocobus [2.1] (3amaum 1.1-1.10) u u3 MeToamveckux ykazauuit [3.2] (3amaun K MpaKTHYECKOMY
3aHATHIO TI0 Teme 2.1).

B koHTpONBHYIO padoTy Ne 2 BXOIAT 3a7a4il HA OCHOBHOE YpaBHEHUE THPOCTATUKU U €TO
MPAKTUYECKHE TPHIOKEHUS] M3 METOIMYEeCKMX YyKazaHui [3.2] (3amauu K MNpaKTHUYECKOMY
3aHATHIO TI0 Teme 3.2).

B kouTpoapHYI0 paboTy Ne 3 BXOIAT 3a1aun Ha ypaBHEHUE bepHYITH U ero MpaKTUYeCKue
NPUIOKCHUS U3 METOIMYECKHUX YKa3aHui [3.2] (3a1a4u K MPaKTHYECKOMY 3aHATHIO 10 Teme 4.3).

B konTponbHyt0 padoty Ne 4 BXOAAT 3aaun HA HCTEUEHUE JKUIKOCTEH uepe3 OTBEpCTHS U
HACcaJIKM B TOHKOM JHHIIE U TOHKOW OOKOBOHW CTeHKe W3 ydeOHoro mocobus [2.1] (3amaum 1.21,

1.22, 1.33, 1.34) u u3 MeToau4ecKnX ykazanui [3.2] (3a1auu K MPaKTUIECKOMY 3aHSITHIO TIO TeMe
4.4).

11. ONEHOYHBIE CPEACTBA JUISA KOHTPOJISA OCBOEHUA JTUCHUIIJIMHbI

TunoBble KOHTPOJILHBbIE 3aJaHUS WM WHbIE MaTePHAJIbl, HEOOXOUMbIE /IJIS OLIEHKHU
3HAHMI, yMEHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH
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KouTposibHble BOMpoOCh,, WHAWBUAYyaldbHbIE 3aJaHMsl W 3aJaud MpPEICTaBJICHbI B
METOAMYECKUX YKa3aHUSAX K TMPAKTHUECKUM 3aHATUSAM U 0 OpPraHU3allMM M IUIAHUPOBAHUIO
camocTosTenbHOM paboTs [3.1, 3.2], mpencraBieHHbIX B 11. 6.3.1.

Ilpumepvr munosvix 3a0anuil:

11.1.1. TunoBsbIe 3a1a4M K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUAM

3ansaTue Ne 21-22 (Tema 4.4)
Peurenue 3a1a4 Ha MCTeYeHH e KUAKOCTEH Yepe3 0TBEPCTHA M HACAJAKH B TOHKOM IHHIIE U
TOHKOH 00KOBOH CTEHKe

1. Penrenue 3a/1a4 Ha UCTEYEHHE KUIKOCTEH Yepe3 OTBEPCTUS U HACAJAKU B TOHKOM JTHUIIIE
U TOHKOW OOKOBOH cTeHke (IO BBIOOPY MpemojaBaTeliss W3 ydeOHoro mocobus [2.1] umm w3
METOJIMYECKUX YKa3aHHU K MPAKTUYCCKUM 3aHsaTHsM [3.2]).

THUITOBBIE 3AJIAYU:

1. Bpewmst cHI)KEHUS YPOBHS B BEPTUKAILHOM Oake 4epe3 OTBEPCTHE B JIHE C BBICOTHI 2 M JI0
BbICOTHI 1 M cocTaBnser 40 c. OnpeaenuTs AMaMeTp OTBEPCTUS, eciu Juamerp 6aka 0,5 M.

2. Omnpenenutb BpeMsi IOTHOTO OMOPOKHEHHSI OTKPHITONH €MKOCTHU C MOCTOSIHHOM TIJIOMIAIbI0
CEUCHHUS uepe3 OTBEPCTHUE B JIHE, €CIH 00beM >KUIKOCTH S50 11, 00beMHBINA pacxoa U Harop
1,8 M /a1 0,5 m.

3. B emkoctu cozmano mn30OpiTouHOE naBieHue Bo3ayxa 7500 Ila. Kak W3MEHHTCS M KaKuM
CTaHET BpPEMs OINOPOKHEHUS EMKOCTH II0 CPaBHEHHIO C aTMOC(HEpHBIM aBICHUEM?
Huamerp 6axa 800 MM, HauanpHOE 3alOJHEHHE Ha BbIcOTy 1 M. Mcreuenue npoucxoaur
yepe3 OTBEPCTUE B IHE AUAMETPOM 25 MM.

11.1.2. TunoBble 3agaHusi AJs Ja00pPaTOPHBIX PadoT
JIaGopaTopHble 3aHATHS HE TPEyCMOTPEHBI.

11.1.3. TunoBbIe KOHTPOJIbHBIE BONPOCHI (3aJaHNs) A5 YCTHOr0 (MIHCHbMEHHOI0)

ompoca
3AHSTHE 15-16 (Tema 4.2)
OcHoBHbIe TU( depeHINATbHbIC YPABHEHUS ABHKEHHUS KUAKOCTEH

THUITIOBBIE KOHTPOJIBHBIE BOITPOCHI JJIA I'PYIIIIOBOI'O
OBCYXIEHUSA HA TIPAKTHYECKUX 3AHATUAX:

1. Jduddepennunanpable ypaBHEHHs CIUIOIIHOCTH MOTOKA Uil YCTaHOBUBILETOCS U
HEYCTaHOBHUBLIETOCS JBUKECHHUSI KAIlEIbHBIX KUIKOCTEH.

2. UnTerpanbHble GOpMbl YpaBHEHHUS CIUIOUTHOCTH MOTOKA.

3. Juddepenuunanbuple ypaBHEHMsI Ui YCTAaHOBUBLIETOCSI W HEYCTAHOBUBIIETOCS
JIBUKECHHUSI UJI€ATIbHBIX KUJKOCTEH.

4. JluddepenuumanpHble ypaBHEHHs Ui YCTaHOBHBILEIOCS W HEYCTaHOBMBIIETOCS
JIBUKECHHUSI PEaIbHBIX KaleJIbHBIX XKUIKOCTEH.

5. YpaBuenust HaBbe-Crokca 11 JBUKEHNSI pEANIbHBIX YIIPYTUX KUIKOCTEH.

6. ®usnyeckuil cMmpica AudQepeHInaTbHbIX YpaBHEHUH s JBM)KEHUS pealbHbBIX
xunkocreit. Cesa3b ypaBHeHuit HaBbe-Crokca u Ditnepa.
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11.1.4. TunoBble TECTOBLIE 3aJaHUA

1. Uto Ha3bIBAIOT T'HAPABIUKON?
1) HayKy, KOTOpas U3y4yaeT paBHOBECHE U IBUKEHUE )KUJKOCTEH;
2) HayKy, KOTOpasi U3y4aeT IBUKEHUE BOJIHBIX IIOTOKOB;
3) HayKy, KOTOpasi U3y4yaeT MOJI0KEHHE KHUJIKOCTEN B IIPOCTPAHCTBE;
4) HayKy, KOTOpas U3y4aeT B3auMO/IECTBHUE BOIHBIX [TOTOKOB.

2. Ha ocHoBe Ter1oBoro 0ajaHca Helb3sl BBIYUCIHTE!
1) pacxoj BOJSIHOTO Tapa Ha Harpes;
2) pacxo/1 BOAbl Ha HArPEB WJIM OXJIAXKICHMUE;
3) o0muii pacxon S3HEPTrUy Ha IpoLecC WM paboTy annapara;
4) pacxo]l TeMJIOHOCUTENCH.

3. UTO IpOMCXOINUT C YACTHHBIM BECOM JKUAKOCTH, €CIIM TEMIIEpaTypa YBEITHUUBACTCS?
1) Bo3pacranue;
2) yMEHBILIEHUE;
3) Bo3pacTaHue ¢ NociaeIyIOIUM YMEHbIICHUEM;
4) HUKAKUX U3MEHEHUH.

4. Yto noapazymeBaeTcs Mo BO3JACHCTBUEM JABICHUS HA KUIKOCTh?
1) HEMOABMKHOE COCTOSTHUE;
2) mpoLecc TeYeHus;
3) Bumon3MeHeHue GOpMBI;
4)neiicTBUE CHUIIBI.

5. Ha3Banue 00bEMa )KHUIKOCTH, POTEKAIOIICH 32 CIIUHUILY BPEMCHH:
1)o06bEMHBII pacxon;
2) 00BEMHOE TEUCHUE;
3) CKOpOCTh MOTOKA;
4) maccoBast CKOPOCTb.

6. OCpeﬂHeHHaﬂ CKOpPOCTH IIpU TypﬁyﬂeHTHOM JABUXXCHUHN XKUAKOCTHU COCTABJIISCT:
1) 0,8%max ;

T
‘rn &y

4.8. Nudbdepennunanpapie ypaBHeHUss HaBbe-CTOKca I yCTaHOBHMBIIETOCS JBUKCHHS
peanbHOM KaneabHOM KUIKOCTU UMEIOT BU:

d ey A ey & ey, Aea
dw, _ Op 7 1 24 = = 2Tx — Y +—=w
p?—_E'F LL(? mx+g'g drt Ax :r+ a8y -}+ dz =
day, ap . 1 a8 doy _ duy Buiy Buig
¥y _ _ k= 2 - 2= — = fis) —= T W
p dt Ay + I"L[:? Cr_?}_ + 3 a}.j dt Ax x + R ¥ + A= £
deg 8p 2 1 28 dowy _ Buy By By
—F = — £ = Z. = = [ud] o, . in]
P pg + LL(? w_ + dt dx % + gy ¥ + 8z =
1 dt = 3 82" "
_ doy daly doly
dx dy d= -
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deody
dt
d e
dt
doig
dt

2)

3) \P

4)

dwy _ duy | duwy Aoy,
— duy , doy , dug
dx dy dz
doy _ Juy , Juy oy By
_:_z_:-l_""?:mx r%:%—ka?mx—'_;ﬂ v+ o @
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4.19. CpenHiolo CKOpPOCTh IMOTOKA >KUAKOCTH IMPH HMCIOJIB30BaHUU MEPHBIX auadparm

BBIUHCIISIIOT TI0 (hopMyIie:

5

= | 28"
d &
1-(3)

3agaua Nel

BHyTpennuii nuaMerp MOJIOYHOTO TaHkKa paBeH D, a ero anmuna L. /luametp cnuBHOrO marpyOka
50 mMm. 3amonHeHHEe TaHKa MOJIOKOM cocTtaBisieT 80%. Omnpenenutb TPOJOIKUTEIBHOCTh

OINOPOKHCHUSA TaHKA CAMOTCKOM.

3navenus D u L B34Th 1O 1IpamM HOMepa 3a4eTHON KHIDKKY U3 Tabmui 5.1 u 5.2.

Tabmuma 5.1
ITocaenuas
wigpa Homepa | 1 2 3 4 5 6 7 8 9
3a4CTHOHU
KHHUXKHN
D, MM 1450 | 1400 | 1500 | 1800 | 1900 | 1600 | 1750 | 1700 | 1550 | 1650
Tabmuma 5.2
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IIpeanocnenuss
wnpa Homepa |, 1 2 3 4 5 6 7 8 9
3a4eTHOM
KHUXKHA
L, mm 3600 | 4400 | 4500 | 4800 | 3800 | 4600 | 3750 | 3700 | 4550 | 3650
3anaya Ne2

Onpenenutb 00bEMHBIN PacXol BOABI V ek (M3/c) B TOPU30HTAILHON TpyOe auameTpom g,

UMEIOLICH IIaBHOE CY)KeHHUE 110 auamerpa dy, (Tpyda Benrtypu), eciu nmokazanus TpyooK J10

cyxenus hy, B cyxxenuu hy (puc.5.1). KoaduuueHr, yunutbiBaronuii yMEHbIICHUE PacXo/ia
BCIIEJICTBUE NOTEPh Hamopa, u=0,98.

~—
P

1d,

Pucynok 5.1

3nauenus d; 1 dy IPUHATH 1O peANocie Hel M pe HoMepa 3a4eTHON KHIKKHU U3 TaOuIb 5.3.

Tabmuma 5.3
[Ipennocnenuss
mudpa HoMepa 0 1 2 3 4 5 6 7 8 9
3aYETHOM KHMHKKHU
d; 10°, m 250 240 245 255 260 265 270 275 280 285
d, 10°, m 125 130 135 140 145 150 120 115 110 105

3nadenus h; u hy mpuHATH M0 MocneaHeH nudppe HoMepa 3a4eTHON KHIKKH U3 TaOIUIIBI 5.4.
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Tabmauma 5.4

[Tocnenuss
nrudpa Homepa

3a4eTHOU
KHWDKKHI
h; 102, M 50 51 52 53 54 55 56 57 58 59
h, 102, M 30 32 33 34 35 36 37 38 39 40

3agauga Ne3

3aKpBITHIN pe3epByap, 3aM0JTHEHHBIN )KUKOCTBIO C TNIOTHOCTBIO Py, CHA0KEH PTYTHOU TPYOKOH U
MaHOBaKyyMMETPOM M, KOTOpBIii TTO3BOJISIET U3MEPSTH KaK M30BITOYHOE JaBICHUE (P,.5), TAK U
paspexenHoe (Po..) (puc. 5.2). Onpenenurs NoKazaHue MaHOBaKyyMMeTpa M, eciu riiyOMHA
HOJKJIFOYCHUS] PTYTHOrO MaHoMeTpa H, pa3sHOCTh ypoBHEH pTyTH h u paccrosiHue OT Mecra
HOAKJIIOUEHUs] MAaHOMETpa 110 YPOBHS PTYTU B JIEBOM KoijieHe a. IInoTHocTh pTyTH ppr=13340
Kr/nm. AtmochepHOe TaBiIeHUE Papy NPUHATH PABHBIM 9,81~104 [Ta. AOGconroTHOE [IaBJICHUE HAJ
CBOOOIHOM OBEPXHOCTHIO KHUAKOCTH B pe3epByape 0003HAYUThH Po.

Pucynok 5.2

3HaueHus py U H IpUHATH 1O MpearnocieaHeil nudpe HoMepa 3a4€THOM KHMKKH U3 TaOIULIbI 5.5.

Tabmuma 5.5

[Ipennocnenuss
mudpa HoMepa 0 1 2 3 4 5 6 7 8 9

3aYETHOM KHMHKKHU

Prc> KT/M® 883 | 842 | 854 | 862 | 700 | 722 | 784 | 763 | 684 | 921

H,m 1,2 1,4 1,6 1.8 2,0 2,2 2,4 2,6 2,8 3,0

3HaveHus h 1 g IPUHATH 1O OCHIEAHEH IUdpe HoMepa 3a4E€THON KHUKKH U3 TaOIHIIBL 5.6.
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Tabmuma 5.6

Ilocnennss
udpa HOMEpA
3a4EeTHOM
KHIDKKA

h 10°m 150 | 162 170 180 192 204 | 215 226 230 249

a, M 0,50 0,55 | 060 | 0,65 | 0,70 | 0,75 | 0,45 | 0,40 | 0,35 | 0,25

11.1.5. TunoBele 3a1aHus VI KOHTPOJIbLHOH padoThI

KOHTPOJIbHASL PABOTA Ne 4
TEMA «ACTEYEHHE ’)KUIKOCTEU YEPE3 OTBEPCTHS U HACAIKH B TOHKOM
JHUIIE U TOHKOU BOKOBOU CTEHKE»

1. Hununaapuueckuit 6ak AuaMeTpoM 1 M HaNOJIHEH JKUJKOCThIO Ha BbICOTY 2 M. OTBepcTHE
IJI. UCTeUeHus: B JHe wumeer guamerp 3 cm. OnpenenuTs BpeMs, HEOOXOAMMOE s
OTOpPO’KHEHMS OaKa.

2. BuyTpeHHu#i quaMeTp MoioyHOro TaHka paBeH D, a ero mmmua L. /Imamerp cimBHOTO
narpyOoka d. 3amojHEHHWE TaHKa MOJOKOM cocTaBisieT ¢. OnpenenuTh MPOAOKUTEILHOCTh
OTIOPOXHEHHSI TAHKA CAMOTEKOM.

3unauenus D u L B3a1h M0 nmocnenneit nudpe mmdpa u3 tadbauis 4.3.

Tab6mauma 4.3
Hocnenuss 0 1 2 3 4 5 6 7 8 9
nugpa mmdpa
D. um 1450 | 1400 | 1500 | 1800 | 1900 | 1600 | 1750 | 1700 | 1550 | 1650
L. v 3600 | 4400 | 4500 | 4800 | 3800 | 4600 | 3750 | 3700 | 4550 | 3650

3naueHus d U @ B3ATH 1O Mpeanocieaned mudpe mudpa u3 Tadauis 4.4.

Tabnuua 4.4
[Ipennocnen-
Hsis udpa 0 1 2 3 4 5 6 7 8 9
mudpa
d, mm 50 45 40 35 30 55 25 20 15 10
®, % 80 80 80 80 80 80 80 80 80 80
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3. N3 orBepctust nuamerpom 10 MM B JHE OTKPBHITOrO 0aka, B KOTOPOM IOMJACPKUBACTCS
MOCTOSIHHBIA ypoBeHb KuJIKocTH 900 mM, BeiTekaeTr 750 I[MS xuakoctd B 1 yac. Onpenenutsb
kod(ummeHT pacxoma. Uepes CKOIBKO BpEMEHU OMIOPOKHHUTCS OaK, €CIIM MPEKPATHTh 101a4y B
Hero xxuakoctu? Juamerp 6aka 800 MM.

4. OTkpbITasi BepTUKadbHAs LUJIMHIPUYECKAs EMKOCTh C BHYTpeHHUM auameTpoM 800 mMm
nMeeT OOKOBOM HacaJo0K, OCh KOTOpOro pacmosiokeHa Ha BeicoTe 300 MM ot gHa. HawanpHas
BBICOTA CJI0S1 JKUJIKOCTH B eMkocTu 1700 mM. PaccumTaTh BpeMsi CHM)KEHUS YPOBHS >KHIKOCTH
Hag HacagkoM 10 300 MM M CKOPOCTh HCTEUCHHsS >KHAKOCTH, €CIIM BHYTPEHHHUH ITHAMETP
Hacajka 25 MM.

S. B nanopusiii 0ak ¢ maomaapio MOMEepeyHoOro ceYeHus 3 M’ IIPUTEKAET KUAKOCTh. B nHe
Oaka mmeeTcsl CIyckHoe oTBepcTHe. IIpu ycTaHOBUBLIEMCS TEUEHHH PACXOJ 4YEpE3 OTBEPCTHE
paBeH NPUTOKY >KMJIKOCTH U €€ YPOBEHb YCTaHOBMJICA Ha BbicoTe 1 M. Ecnu npekpatuth NpuTok
JKUJKOCTH, TO OMOpOKHEeHHE Oaka mpowm3soiaer yepe3 100 c. Onpenenuth 00BEMHBIH PaCXO/T
AKHUJKOCTH, IPUTEKaroLIeil B Oak.

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUA WM WHbIe MATEpPHAJIbI, HEOOXOAMMBIE JJIsl
OLICHKM 3HAHWI, YMeHHIi, HABHIKOB U (MJIH) ONBITA B X0/€¢ NMPOMEKYTOYHOI aTTecTaluu 10
JMCHUILINHE

DK3aMeH NPOBOAMTCA B YCTHOW WM NHUCHbMEHHOW (opme Mo BceMy Marepuany
n3ydaeMoro kypca «IIporecchl u anmaparbl OMOTEXHOJIOTHI

DK3aMeHAIIMOHHBIN OUIIET COJIEPKUT 2 BOIIPOCA U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHDBIE BUJIETHI

9K3AMEHAIIMOHHBIA BUJIET N 1

1. TIpenmer u 3amaun Kypca "[Iporecchl 1 anmapatbl OMOTEXHOIOTUU", CBS3b €0 C APYTUMHU
JUCIUIINHAMMU.

2. 3akon Crokca u ypaBHenue [lyazeitns.
SK3AMEHAIIMOHHBINA BUJET N2
1. buotexHomoruueckue mpousBojicTra. [Iporeccs u anmaparsl.

2. Pacnpenenenme ckopocTeil mpu TypOYJIEHTHOM IBHXEHHU >KUIAKOCTH. OCpeqHEHHas |
MyJbCAMOHHAs CKOPOCTH.

3K3AMEHAIIMOHHBIA BUJIET N3
1. TumnoBsle U crienUaIbHbIE POLIECCH U alnapaThl.

2. XapakTepUCTUKU TypOyJIEHTHOrO TOTOKA JKUIKOCTU: HWHTEHCHUBHOCTH M MAacIITad
TypOyJIE€HTHOCTH, BUXPh, TYypOyJIE€HTHAas BI3KOCTb.

D9K3AMEHAIIMOHHBINA BUJIET N4
1. Tuns! k1accuukanuii OCHOBHBIX MPOLIECCOB OMOTEXHOIOTHH.

2. ®wusnyeckas MOJeNb TYpOyJICHTHOTO MOTOKA SKUKOCTH.
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3K3AMEHAIMOHHBINA BUJET N5

Knaccugukanus npoueccoB 1o crnocody opraHu3aliy: NepuoJndeckue, HepephlBHbIE U
KOMOMHUpPOBaHHBIE Mporecchl. [IpenmMyiecTBa HempepbIBHBIX MTPOLECCOB.

Huddepenunanbaple  ypaBHEHUS CIUIOIIHOCTH TIOTOKA JJIsl  yCTAaHOBUBLIETOCS U
HEYCTaHOBUBLIETOCS IBUKEHUS KaIlEIbHbBIX JKUIKOCTEH.

3K3AMEHAIMOHHBINA BHUJET N6

Knaccugukanus nporeccoB Mo U3MEHEHHIO MMapaMeTpoB U IO 3aKOHAM, ONPEAEISIOIINM
UX CKOpOCTb.

WuTerpanpabie GOpMbI ypaBHEHHSI CIUIOIIHOCTH TTOTOKA.
D9K3AMEHAIIMOHHBINA BUJIET N7

Knaccugukanus annapaToB IO OpraHM3allud IIpoLEcca, MO0 TEXHOJOTMUYECKOW CXeMe,
3HA4YEeHUSIM [apaMeTPOB U 10 MPHUPOJIE PeaIn3yeMbIX IPOLIECCOB.

Juddepennnanbible ypaBHEHUS A1 YCTAHOBUBIIETOCS U HEYCTAHOBUBIIETOCS JBUKCHHUS
HICAILHBIX KUJIKOCTEH.

D9K3AMEHAIIMOHHBINA BUJET N8

AnnapaTm HACAIbHOTO BBITCCHCHUSA, UACAJIBHOI0 CMCIICHHA W PCAIbHO IIGfICTB}HOHIHC
arraparsl.

Z[I/I(l)(bepeHI_[I/IaHBHLIC YpaBHCHUA JJIs1 YCTAHOBHUBHICTOCA U HCYCTAHOBUBHICTOCA IBUKCHUA
PCATBHBIX KallCJIbHBIX )KI/II[KOCTGI\/’I.

DK3AMEHAIIMOHHBINA BUJIET N9
Ienu pacuera mpoiieccoB u anmapatoB. MaTepuaibHble OaIaHCHl U BBIXOJ] POIYKTA.
VYpasuenust HaBbe-Ctokca /Ui JBUKEHUS pealIbHBIX YIPYTUX KUJIKOCTEH.
DK3AMEHAIIMOHHBINA BUJIET N10
TennoBsle u sHEpreTUyecKue 6agaHChl MPOLECCOB U alNapaToB.

Ousnyeckuii cmbica AU depeHInaTbHbIX YpaBHEHUN [UIsl  JABMXKEHUS  peabHbIX
xuakocrel. Ceasp ypaBHeHui HaBbe-CTokca n Diinepa.

3K3AMEHAIIMOHHBIA BUJIET NI11

OOmiee KMHETUYECKOE YpaBHEHHE Pa3HOPOIHBIX MpolieccoB. KOHCTaHTa CKOPOCTH H
CpenHss IBYKYIIAs CHiIa Mpoliecca.

VpaBHenue bepHyiu 17151 IBH>KEHUS UICATBHOM KUIKOCTH.
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D9K3AMEHAIIMOHHBINA BUJIET NI12

Haxoxnenue paboueil moBepxHOCTH, pabodero o0bEMa M pacdyer rabapuTHBIX pa3MepOB
anmnapaToB HEMIPEPHIBHOTO JCUCTBHS.

®dusnyeckuil cMbIca ypaBHeHUs bepHymum. ['uapoaunaMudeckuil Hamop.
DK3AMEHAIIMOHHBINA BUJIET N13

Haxoxpaenue paboueil moBepxHocTH, pabodyero o0bémMa U pacyeT rabapuTHBIX pa3MepoB
anmnapaToB MEPUOJUYECKOTO ACHCTBUA.

VYpaBHenue bepHyiuy 171 IBHKEHUS PEajbHOM KaNeIbHOM KUJIKOCTH.
3K3AMEHAIIMOHHBINA BUJET N 14

FI/I[[paBHI/IKa KaK HaykKa. IlonsTue o KHAKOCTAX. I/IIIGEUII)HI)IG " pCaJIbHBIC, KaIICJIIbHBIC U
YIIPYTUe ) XUAKOCTH.

Mepurbie nuadparmsl, coruia, Tpyos Bentypu.
D9K3AMEHAIIMOHHBIA BUJIET N15

CaoiicTBa xuakocteit: K03(p(HUIMEHT 00bEMHOI0 PACUIMPEHMs], IUIOTHOCTh U YAEIbHBIN
BEC KalleJIbHBIX U YIPYTUX KUJIKOCTEH, yeIbHbIH 00BEM KUIKOCTEH.

OmnpeneneHue CKOPOCTEHN U PacX0OA0B ) KUJIKOCTEHN IPOCCEIbHBIMU YCTPOUCTBAMM.
DK3AMEHAIIUMOHHBINA BUJIET N16

JlaBneHue KUAKOCTEN U MPUHIUIIBI €r0 u3MepeHus. MI30bITouHOE TaBIeHNE U pa3peKeHNE
YKUAJIKOCTEN.

Pacuer ucreuenus JKUJIKOCTHU U3 allllapaTOB YCPE3 OTBEPCTUA U HACAAKH B TOHKUX JHHUIIAX
M TOHKUX OOKOBBIX CTCHKaxX. OCHOBHBIC ITOHSITHS. BI/IJII)I HaCcaaKOB.

DK3AMEHAIIMOHHBIA BUJIET N17
Bszkocts sxunkocreii. Cuiia TpeHus. 3aKoH BHyTpeHHero TpeHus HproTona.

CkopocTh M BpeMsl ONOpPOKHEHHUS COCYJOB C TIOCTOSIHHBIM YPOBHEM >KHJKOCTH.
KoadduuneHTs! CKOpOCTH, CKAaTUS CTPYH U pacxoja.

3K3AMEHAIIMOHHBIA BUJIET NI18

Jlunamuyeckass M KHHEMAaTH4YecKas BA3KOCTb. BHyTpeHHee TpEeHHE U KOJIMYECTBO
IBUKEHUS (MMITYJbC). BiinsHue BA3KOCTH Ha POTEKaHUE PA3IUYHbBIX MTPOLIECCOB.

Hcreuenne KHUIAKOCTU 4YEpPE3 OTBEPCTHEC B TOHKOM JHUIIC IIPHU INMEPEMCHHOM YPOBHC
KHUIOKOCTH.

3K3AMEHAIIUMOHHBIA BUJIET N19
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HOBerHOCTHOG HaTAXKCHUC XKUJAKOCTH U TPAHUYHOC HATSAXKCHUC.

Teopernueckuil U SKCIEPUMEHTAIBHBIN METOABI UCCIIEIOBAaHUS IPOLECCOB U ammapaToB.
OOm1ast XxapaKTepUCTHKA METOJIOB TEOPHU MOTO0HS.

D3K3AMEHAIIUMOHHBINA BUJIET N20

OTtHOocuTenbHOE U a0COMIOTHOE paBHOBecue. JnddepeHnnanbubie ypaBHEHHsSI pAaBHOBECHUS
Ditnepa.

OcHoBHbIEe NOHATHA TeopuH 1moxo0us. [Togo6HbIH nporecc, TeOMEeTPUIECKoe M BpeMEHHOE
nojobue, nmogodue pU3MIeCKNX BEIUYHH, HAYAIbHBIX U TPAHUYHBIX YCIIOBHM.

DK3AMEHAIIMOHHBINA BUJIET N21
OcHOBHOE ypaBHEHHE TMIPOCTATUKH (3akoHa [lackais).
WHBapuaHTbl, CUMILJIEKCHI U KPUTEPUU TTOI00US.

DK3AMEHAIIMOHHBINA BUJIET N22
®usnueckuil cmbica 3akoHa [lackans. HuBenupHas BbICOTA M CTATUYECKUN HAIIOP.
Teopus nogobus. Teopema HetoToHa.

DK3AMEHAIIMOHHBINA BUJIET N23
[IpakTuueckue npunoxenus 3akona [lackans. [IpuHun cooOuaromuxcs cocy10B.
Teopus nogo6us. Teopema bakunrema-denepmana.

DK3AMEHAIIMOHHBINA BUJET N24

[IpakTnueckue npunoxkeHus 3akoHa llackang. OnpeneneHue BBICOTHI THIPABINYECKOTO
3aTBOpa.

Teopus nonobus. Teopema Kupnnuesa-I'yxmana.
D3K3AMEHAIIUMOHHBINA BUJIET N25

[IpakTuueckue npunoxenus: 3akoHa [lackams. [THeBMaTthueckoe m3MepeHHe oObeMa W
Macchl XKHUAKOCTU B pe3epByapax.

DTanbl HCCIEOBAaHUS TPOIECCOB METOAaMHU TEOpHH Toao0us. MareMmarnyeckoe,
(u3MUeCcCKoe U aHATOTOBOE MOJICIMPOBAHHUE.

D3K3AMEHAIIMOHHBINA BUJIET N26
[IpaxTrueckue npuitokeHus 3akoHa Ilackans. Pacuer rugpaBindeckux npeccos.

Merton ananuza paBMepHOCTCﬁ " TT-TCOpCMa baskunrema.
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DK3AMEHAIIMOHHBINA BUJET N27

1. HpaKTI/ILIeCKI/Ie IMPUIOKCHHA 3aKOHA ITackans. OnpeneneHHe JaBJICHHA ) KUJIKOCTH Ha JHO
M CTCHKHU arlrapara.

2. IlpumeHeHre METO/a aHaK3a PA3MEPHOCTEH K JIBIXKEHUIO KHUIKOCTHU TI0 TPYOOIIPOBOY.
DK3AMEHAIIMOHHBIN BUJIET N28

1. BHyTpeHHss W BHEWHAA 33jada IMApoJnHAMUKU. OCHOBHOE KHMHETHYECKOE YpaBHEHHE
JBHKEHHUS )KUJKOCTH.

2. IlpeobpaszoBanue ypaBHeHnii HaBbe-CTOKCa METOIaMU TEOPHH TTOIO0MS.
D9K3AMEHAIIMOHHBIA BUJIET N29

1. Pacxozpl M CKOPOCTH ABMKEHUSI dKUAKOCTH. I napaBiIndeckuil paguyc U SKBUBaJICHTHBIN
JamMeTp TpyoonpoBoa. Y CTaHOBUBILIEECS M HEYCTAaHOBMBILIEECS ABMXKEHUE XKHUJIKOCTH.

2. Kpurepun @pyna, Ditnepa, PeitHonb1ca, TOMOXPOHHOCTH U X (PU3UYECKUN CMBICIT.

DK3AMEHAIIMOHHBIA BUJIET N30
1. CyOcraHnoHaIbHBIE TPOU3BOIHBIC, X JIOKAJTHHBIE U KOHBEKTUBHBIE COCTABIISIOIINE.
2. KpurepuanabHble ypaBHEHUS JBIKCHUS PEATLHOM KUIKOCTH.
DK3AMEHAIIMOHHBIA BUJIET N31
1. Pexxumsbl ABMKEHUS KUAKOCTEH. DU3NYECKU CMBICI U 3HAYCHHS KpuTepus Pelinonbca.
2. TlpubnmkeHHOE MOAECTHUPOBAHNE.
SK3AMEHAIIMOHHBIA BUJET N 32

1. Pacnipenenenue ckopocTeil MpH JIAMUHApHOM JABM)KEHUU XUAKOCTU. MakcumalbHas u
CPEIHSS CKOPOCTh KUIKOCTH.

2. MonupunupoBaHHbIE U IPOU3BOIHBIE KPUTEPUH 110100U5.
IlepeyeHb BONPOCOB U 3aJaHMH AJIs1 HOATOTOBKHU K IK3aMEHY

(OIIK-4: UOITK-4.1, MOIIK- 4.2; OITK-5: MOIIK-5.1, UOIIK-5.3,
OIIK-6: UOTIK 6.1, UOTIK-6.2):

1. Tlpenmer u 3amaum kypca "[lporeccel m anmapatbl OMOTEXHOJOTHUHU'", CBS3b €0 C APYTHMH
JUCLUIUINHAMM.

2. buorexHonorn4yeckne Mpou3BoACTBa. IIponecchl u anmaparsl.

3. TunoBble U crieUaNbHbIE POLIECCHI U aIlllapaThl.

4. Tunel ki1accupuKaui OCHOBHBIX IPOLECCOB OMOTEXHOJIOTHH.
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5. Knaccudukanus mnpoueccoB mo crnocody OpraHu3aluu: MEpUOJNYECKHE, HEMPEpPBIBHBIC U
KOMOMHHMpOBaHHbIE Tpo1riecchl. [IpenmyiiiecTBa HEMPEPHIBHBIX MTPOLIECCOB.

6. Knaccudukanus npoueccoB Mo U3MEHEHHUIO MapaMeTpoOB M MO 3aKOHAM, ONPEACISIONIMM HX
CKOpOCTb.

7. Knaccudukaius anmapaToB IO OpTaHU3AlHMM MPOIEcca, MO TEXHOJOTUYECKOW CXeMe,
3HAYEHMSIM MapaMeTPOB U O MPUPOJIE PEATU3YEMBIX IIPOLIECCOB.

8. AnmapaTel HIEATbHOTO BBITECHEHMS, WJICAIBHOIO CMEIICHHS W peajbHO JEHCTBYIOLIME
armaparhl.

9. Llenn pacueTa MpoIECCOB U anmnapaToB. MaTepuanbHble OaqaHChl U BBIXOJI POIYKTA.

10. TemnoBble 1 SHEpPreTUUYEcKe OaNaHChl MPOIIECCOB U alapaToB.

11. OGmiee KMHETUYECKOE YpaBHEHUE Pa3HOPOIHBIX MporieccoB. KOHCTaHTa CKOPOCTH M CPEIHSS
JBIKYIIAsl CUJIA MIpoIiecca.

12. HaxoxnmeHnue pabouell MOBEpXHOCTH, pabouero ob6néMa M pacyeT radapUTHBIX pa3MEpoB
armapaToB HENPEPBIBHOTO ACHCTBUS.

13. Haxoxnenue pabouell MOBEpXHOCTH, pabouero oObEéMa U pacyeT radapUTHBIX pa3MepoB
arnrnapaToB NEPUOJUYECKOTO JEHCTBHUS.

14. T'mapaBnuka kak Hayka. [loHsTue o XuakocTsax. MneanbHble M pealibHbIE, KalelbHbIE U
YIOPYTHUE )KUJIKOCTH.

15. CpoiicTBa XKHIKOCTEH: KOXPPHUIMEHT 00BEMHOTO PaCIIUPEHUs, TNIOTHOCTh U YIIEIbHBIA Bec
KaleJbHBIX U YIPYTUX KUJIKOCTEH, yIeIbHbIA 00BEM KUIKOCTEH.

16. [laBneHue KHJIKOCTEH M NPHUHIIUIBI €ro u3MepeHus. M30bITOUHOEe MaBICHHE U pa3peKCHUE
JKUIIKOCTEH.

17. Bszkocth xkuakocteit. Cuina TpeHus. 3aKoH BHyTpeHHero TpeHus: HproToHa.

18. Jlunamuyeckass U KMHEMAaTU4YECKasi BSI3KOCTh. BHyTpeHHee TpeHHe U KOJIUYECTBO JIBHIKEHUS
(ummynbe). BausiHue BI3KOCTH HA IPOTEKAHKUE PA3IIMYHBIX POLIECCOB.

19. IToBepXHOCTHOE HATSHKEHUE )KUIKOCTH U TPAHUYHOE HATSKEHUE.

20. OtHOocuTenbHOE W abcomoTHOe paBHoBecue. JuddepeHunanbapie ypaBHEHUST paBHOBECHS
Oiinepa.

21. OcHOBHOE ypaBHEHHE r'HAPOCTATUKH (3akoHa [lackans).

22. ®usnueckuil cmbicn 3akoHa [lackans. HuBenupHas BbIcOTa U CTaTUYECKUNA HAIIOP.

23. Ilpaktnueckue npuinoxxeHus 3akona [lackans. [IpuHImn cooOmiaromuxcs cocys10B.

24. Ilpaktuueckue npuioxkeHus 3akoHa [lackama. OmnpeneneHue BBICOTHI THAPABINYECKOIO
3aTBopa.

25. IlpakTuyeckue npuiiokeHus 3akoHa Ilackans. [TneBmMaTHueckoe u3mMepeHre oobeMa U Macchl
KUJKOCTU B pe3epByapax.

26. IIpakTnueckne npuiokeHus 3akoHa Ilackans. Pacuer ruapaBiandeckux npeccos.

27. IlpakTuueckue npusoxxeHus 3akoHa Ilackansg. OnpeneneHue AaBi€HUS XKUJIKOCTH Ha JAHO U
CTEHKH anmnapara.

28. BHyTpeHHSis W BHEHIHSS 3ajada TUApoJuHaMUKU. OCHOBHOE KHMHETHYECKOE YpaBHEHHE
JBUKEHUS JKUKOCTH.

29. Pacxoapl M CKOPOCTH JABWKEHUS XUIAKOCTH. ['MIpaBIMYEeCKUH paguyc W 3KBHBAJICHTHBIN
JraMeTp TpyOompoBoa. Y CTaHOBHBILIEECS U HEYCTAHOBHUBILIEECS IBUKEHUE KUIKOCTH.

30. CyOcTaHnuoHanbHbIE TPOU3BOAHbIE, UX JIOKAJIbHbIE U KOHBEKTUBHBIE COCTABIISIOIIUE.

31. PexuMbl IBM>KEHUS kuaKocTe. Pu3ndeckuil CMbICI U 3HaUeHUst kputepus PeitHonbaca.

32. PacmpeneneHne CKOpPOCTEH TpH JaMUHAPHOM JBIDKEHHH JKAIKOCTH. MakcHMaibHas H
CPEIHsS CKOPOCTh KUIKOCTH.

33. 3akoH Crokca n ypaBHeHue Ilyaseins.

34. Pacnpenenenue ckopocTeil mpu TypOYJIEHTHOM JIBMKEHUH XHUIKOCTU. OCpeIHEeHHas u
MyJbCAIlHOHHAS CKOPOCTH.

35.XapakTepucTUKU TypOYJIEHTHOIO MOTOKAa JKMJIKOCTH: WHTEHCHBHOCTh W  MacuTad
TypOyJIE€HTHOCTH, BUXPh, TYypOyJI€HTHAs BA3KOCTb.

36. ®usuyeckas MoJeNb TYpOYJIECHTHOTO MOTOKA KUIKOCTH.
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37. Auddepenunanbaple ypaBHEHHS CIUIOIIHOCTH IMTOTOKA JJIsl YCTAHOBUBILIETOCS U
HEYCTAaHOBUBIIIETOCS IBUKEHUS KaleIbHbBIX KUIAKOCTEH.

38. UnTerpanbubie popMbI ypaBHEHHS CIUIOMIHOCTH IMTOTOKA.

39. MuddepenunanbHble YpaBHEHHs Ui YCTaHOBUBIIETOCS W HEYCTAHOBMBILETOCS JIBHXKEHUS
HUJealIbHBIX KUIKOCTCH.

40. Juddepennuanbuple ypaBHEHUS I YCTAHOBUBILIEIOCS M HEYCTAaHOBHUBIIETOCS ABM)KCHUS
pEaIbHBIX KalleIbHBIX KUIKOCTEH.

41. Ypasuenus HaBbe-CToKca 17151 IBUXKEHUS PEATbHBIX YIIPYTUX KUIKOCTEH.

42. Ousnueckuil cMbicn AudQepeHInanbHbIX YPaBHEHUN I JBMDKEHUS PEAbHBIX KHUIKOCTEH.
Ca3b ypaBHenuit HaBbe-CTokca u Diinepa.

43. YpaBuenue bepuymiu Ji1st ABUKEHUS UICATBHOM KUIKOCTH.

44. ®uznueckuil cmbica ypaBHeHus bepnynu. ['mapoauHamMmuyeckuii Hamop.

45. YpaBuenue bepuymiu Ji1st ABUKEHUS pealIbHON KarelIbHOW KUIAKOCTH.

46. Mepnbie nuadparmsl, coria, Tpyosl BenTypu.

47. OnpeneneHue CKOPOCTENH U PACX0JI0B KUJIKOCTEN IPOCCEIbHBIMU YCTPOWCTBAMHU.

48. Pacuet uctedeHus )XKUIKOCTH U3 allapaToB Yepe3 OTBEPCTHUS U HACAJKHU B TOHKUX THHUIIAX U
TOHKHX OOKOBBIX CTeHKax. OCHOBHBIE MMOHATHUS. BHIIbI HacaIKoB.

49. CkopocTb U BpeMsl OINOPOKHEHHS COCYIOB C TOCTOSIHHBIM YPOBHEM JKHMJIKOCTH.
KoadduumeHTs! CKOpOCTH, CKAaTUSI CTPYH B Pacxoja.

50. HcreueHue >KHUIKOCTH Yepe3 OTBEPCTHE B TOHKOM JHHUIIE MPU TEPEMEHHOM YPOBHE
KUAKOCTU. Bpems onoposkHEHUs [P TIOCTOSHHOM U [IEPEMEHHOM CEUEHUU €MKOCTH.

51. Teopernyeckuii 1 SKCIIEPUMEHTAILHBIN METO/IbI HCCIIEIOBAHUS TIPOIIECCOB U allapaToB.
OO01mast XxapakTepuCTHKa METO0B TEOPUH TIOI00MSI.

52. OcHOBHBIE OHATHS Teopuu moaoous. [1omoOHbI npoliece, TeOMETPUIECKOE U BPEMEHHOE
nogobue, nogodue Gu3nIecKnx BEINYHH, HAYAIbHBIX U TPAHUYHBIX YCIIOBHIA.

53. VluBapuaHThl, CUMIUIEKCHI U KPUTEPUH MOA00HS.

54. Teopus nono6usi. Teopema HeroToHa.

55. Teopus nonoOusi. Teopema bakunrema-denepmana.

56. Teopus nonodbust. Teopema Kupnuuesa-I'yxmana.

57. Dranbl uccae10BaHUs IPOLIECCOB METOJaMH TEOpHH 1o100usi. MaTemaTudeckoe, puzndeckoe
Y aHAJIOTOBOE MOJIETTMPOBAHUE.

58. Meto/ aHanu3a pa3mMepHoOCTel U m-TeopeMa bakuHrema.

59. IIpumeHeHne MeTo1a aHATTN3a Pa3MEPHOCTEN K JABIKEHHIO KUIKOCTH MO TPYOOIIPOBOAY.

60. IIpeoOpa3oBanue ypaBHeHuii HaBbe-CToKCca METOAaMU TEOPUHN MOAOOUS.

61. Kpurepuu ®@pyna, Ditnepa, PeliHonbica, TOMOXpPOHHOCTH U UX (U3NYECKUIT CMBICIL.

62. KputepuanbHble ypaBHEHUS IBUKEHUS PEATbHOM KUAKOCTH.

63. [IpubimKxeHHOE MOICITUPOBAHHE.

64. MoauduuupoBaHHbIe U TPOU3BOIHBIE KPUTEPHH MTOI00US.
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