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

1.1. Heassmu ocBoeHuss AUCHUIIUHBI «[Iporecchl u ammapartbl OMOTEXHOJIOTHUH)
sBIsieTcs (OPMHUPOBAHUE Y CTYIEHTOB OCHOBHBIX TOHSTH, 3HAHUH M HaBBIKOB. B 00JIACTH
HpOeKTI/IpOBaHI/IH OTACIIBHBIX TCEXHHUUYCCKHUX U TCEXHOJIOTHUYCCKHUX JJICMCHTOB H HpOI_IeCCOB
OMOTEXHOJIOTHYECKUX TMPOU3BOJICTB, B BOIPOCAX AIKCILTyaTallMd OOOPYAOBAHUS, BBIMOJTHEHUS
OTJICIIbHBIX OTepaIliid U YIIPABJICHHS MPOILIECCAMH; B COCTaBICHUU U TPAaMOTHOM HCITOJIb30BaHUN
COCTaBHBIX YaCTEH TEXHUYECKOU IOKYMEHTAIIHH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- ¢(OpMHUPOBATH y CTYJACHTOB OOII¥E MPUHIIUIIBI TEXHOJIOTHYECKOTO pacuera MpoIieccoB
nu annapaTOB 6I/IOT6XHOHOI‘I/II/I;

- I/I3y‘-II/ITI) CBOﬁCTBa )KI/II[KOCTGI;'I, ra3oB U )lpyrnx TCXHOJIOTHYCCKUX cpea nu pe)KI/IMI)I nux
JOBUXXCHUSA B annapaTax 6I/IOTGXHOJIOFI/I'-ICCKI/IX HpOI/ISBOIICTB;

- pacCMOTPETh 3aKOHBI TUAPOCTATUKH M THIPOJIMHAMUKH C TTO3HUIIMK MX UCIIOIh30BaHMS B
pacueTax TeXHOJOTHYECKOro 000pyA0BaHusl OMOTEXHOJIOTHYECKUX MTPOU3BO/ICTB,;

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

- JIaTh MPEACTABICHUE O COBPEMEHHOM COCTOSIHUHM W IYTSX Pa3BHTHS TEOPUH IOI0OUS
FI/I[[pOI[I/IHaMI/I‘IeCKI/IX HpOHeCCOB B 6I/IOT€XHOJIOI‘I/II/I, cec pOJII/I B HaYKC U TCXHUKE,

- pPa3BUTh CAMOCTOSATEIBHOCTh B NPUOOPETEHWH HAy4YHBIX 3HAHUW U OIBITA pacyuera
OTJIENBLHBIX TEXHHYECKUX 3JIEMEHTOB.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM MPOI'PAMMBI

2.1. Yueonasa aucuumimHa Bb1.5.19 «IIpoumecchl W anmaparbl OGMOTEXHOJIOTHH
BKJIIOUE€Ha B 0a30BYI0 4acTh 00pa3oBaTEeNbHOM MporpamMmbl OakanaBpuara MO HaIPaBJICHUIO
noarotoBku 19.03.01 «buotexHomorus», HanpaBieHHOCTH (mpoduiisa) «OO0mmas 1 MpuKIIagHas
O6uoTexHoaorus». Jucunmuinza peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmu GPI'OC, OIT BO u
VII no naHHOMY HamnpaBJIEHUIO MOATOTOBKH.

JlucuuniuHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHMSX, MOJNYYEHHBIX CTYJACHTaAMH TpU
U3y4eHUH XUMHH, (PU3MKM M MaTeMaTHKH Ha TEepPBOM Kypce U B IEPBOM CEMECTpE BTOPOIO
Kypca, Tlle mpuodperaroTcs HeoOXoIuMble 3HaHUA M0 (U3NYeCKUM BeianunHaM cuctembl CU u
UX pa3MEpHOCTSIM, YCIOBHSIM PAaBHOBECHS M YPaBHEHMSIM JIBUYKEHHUS TBEPJbIX TeJl, 10 OCHOBaM
MOJIEKYJISIPHO-KUHETHUECKON TEOpUM MKUAKOCTEH M Tra3oB, OCHOBaM Au(epeHInaIbHOro,
MHTETPAJIbHOTO HMCUUCIEHHUS] U TEOpUU BEpOATHOCTEW. JJis yCBOEHHS TUCIUIUIMHBI CTYIEHT
JIOJDKEH BIIAJIeTh OCHOBHBIMH 3aKOHaMH (U3UKH, OOIIEH M HEOpraHM4ecKoi XuMHH,
OpPraHMYeCKOll XMMMH; OCHOBHBIMM METOJAMH HMHTETPHUPOBAHHUSA; CIIOCO0AMU pEIICHUs
muddepeHIMaTbHBIX YPaBHEHUN; TpUeMaMH IPOBEICHHS alreOpandeckux U JIOTapuhMUIECKIX
npeoOpa3oBaHUil; HaBBIKAMH PAcue€TOB METOJAaMM IOCIEI0BATEIbHBIX MPHUOIMKEHUH U
rpau4ecKoro HHTErpUPOBAHUSI.

Hucuunnuna «[Iporeccel u anmapaTbl OMOTEXHOJIOTHHY SBISETCS OCHOBOIIOJIAraroie
JUIsT M3ydeHUs psAa OOIIEHAYYHBIX M CHEIHaNbHBIX TUCIUIUIMH, CBA3aHHBIX C XHUMHEH
Oouoxumueit u OuorexHojoruedl. OHa sBISETCS NPEPEKBU3UTOM H3YUYEHUS JUCHUILUIUH
«[Ipomtecchl u ammapatsl 6uotexHosnoruu I1» m «OcHOBBI Maccomnepenadun B OMOTEXHOJIOTHI,
TaKk Kak (OpMUPYET KOMIIETEHIIMIO CTYJCHTOB B OOJIACTH TEXHOJIOTMYECKOTO pacyera H
POCKTHUPOBAHUS JIEMEHTOB OMOTEXHOJIIOTHIECKOTO 000pYyI0BAHHS.
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3HaHUSA, YMEHUS W HABBIKHM, IOJYYEHHbIC YYAIIUMCS IPU HM3YyYECHUH UCLUILIMHBI
«[Ipomeccrl u anmaparsl OHOTEXHOJIOTUNY» OyAeT HeOOXOAMMBI JJIsl OCBOCHHUS MOCIETYIOLINX
KypcoB 0a3oBoro u npodeccuoHanbHOro IuKIa «bBHOTEXHOIOrHUECKHE IPOU3BOJCTBAY,
«OCHOBBI OMOXUMHUH U MOJICKYJISIPHOM OMOTOTHN», « XUMHUS OMOIOTMYECKH AKTUBHBIX BEIIECTB)
U JIp., IOpU HIPOXOXKACHUU TEXHOJOTMYECKOM M MPEAJUIIIOMHOM IpakTUK, a TaKxke Ipu
HOJTrOTOBKE, BBIMOJIHEHUH M 3aILUTE KYPCOBBIX W BBINYCKHON KBaJU(HUKAIMOHHOM paboT, Ipu
pELICHUH HayYHO-UCCIIEI0BATENIbCKUX 3a/1a4 B OyayIiel NpodecCuoHanbHOM e TeIbHOCTH.

CBs3b JaHHOM AMCLUIUIMHBI CO CHelMaau3anued oOydarollerocs peaiusyercs IpH
pPAcCMOTPEHUN KOHKPETHBIX TEXHOJOIMUYECKMX IPOLECCOB M allapaToB, UX HCCIECAOBAHUM U
pacuyere.

OCOOCHHOCTBIO JTUCHMIUIMHBI SIBIISICTCS TPOBEJACHHE TMPAKTHUYECKUX 3aHATHH, YTO
MO3BOJIIET NIPUOOPECTH CTYJIEHTaM YMEHHUS IMPOBOJUTh TEXHUYECKUE U TEXHOJIIOIMYECKUE
pacueTbl, a TaKXe IEpPBUYHBI HayyHbI aHalW3 pe3yibTaToB. B mpakTuueckue 3agaHus
BBEJICHbI HJIEMEHTHI, IOBBIIIAIOIINE HHTEpeC CTYACHTOB K HHUM M MX I103HaBaTEIbHYIO
aKTUBHOCTb. JIJI MOBBIIEHUS MO3HABATEIbHOW aKTUBHOCTH CTYACHTOB M HPUOOpETEHHs HMHU
HNEPBUYHBIX HABBIKOB HAy4YHOI'O aHajM3a pe3yjibTaTOB, B 3TH KJIACCHUECKUE IPAKTHUYECKUE
3aJlaHUs BBEJEHBI AJIEMEHTHl HAyYHOI'O MCCIIEJOBAHUS, KAaK-TO: a) CaMOCTOSITEIbHO BBIOpAThH
MeTox pacyera (pemieHus); 0) OOBSICHHTH Apyrue BO3MOKHBIE METOJBI pacuera (pemieHus) u
BbIOpaTh CaMblii pallMOHAJIBHBIN; B) MpEJCKa3aTh MPAKTUYECKOE 3HAYEHHE BBIIOJIHEHHOIO
pacdera, ero o01acTH MPUMEHEHHS, IPOBECTH aHATN3 MOJTYYEHHOTO PEe3ysbTaTa U T.J.

K axkTuBHBIM MeToAaM OOy4YeHHS OTHOCHUTCS CJaya HUCHbMEHHOM CaMOCTOSTEIbHOU
paboThl C MOCHEAYIOIIMM €€ aHadu3oM B (opme oOCyXaAeHHus, MOCKOJIbKY Takas paboTta
Ipe/ronaraeT BBIOJHEHHE TBOPYECKHUX 3alaHui (3amau). Yuyamuiics BCTymaeT B AMAJOr ¢
npernojiaBaTeseM B Xoe 00CyKAeHUs pe3yIbTaTOB U UX UHTEPIPETALUH.

Pabouas nporpamma aucuumiuinHbl «[Ipomeccsl M anmapaTsl OMOTEXHOJIOTUH» IS
UHBJIMJOB M JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSMU 3JI0pOBbS  pa3pabaThIBaeTCs
UHAMBUAYAJIbHO C YYE€TOM OCOOEHHOCTEH ICUXO(QU3UYECKOr0 Pa3BUTHS, HHAWBHIYAJTbHBIX
BO3MOXXHOCTEH U COCTOSIHUS 3[J0OPOBBS TAKUX 00Y4arOIINXCS.

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JTUCIUIIVIMHBI MO4Y JIS)
[Iponiecc m3ydenus: aucruruinHbl (Moayisi) «[lpomeccsl u ammapatbl OMOTEXHOJIOTHN)

HarpaBJieH Ha:

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

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

Taonuya 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpol, hopmuposanus KOMRemMeHyul OUCYUNTUHAMU
KOMNnemenyuio
COBMECMHO
1 | 2 | 3 | 4 | 5 | 6 | 171 | 8
OIIK-4
WNmxenepHas rpapuka v
(b1.B.3)




Haumenosanue

OUCUUNTIUH,
dopmupyrowux
KoMnemenyuio

COBMECHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

IIpoueccol n
anmapaTsl
OMOTEXHOJIOTHH
(b1.B.19)

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

OIIK-5

MeToabl KOHTPOJIS U
CepTUPHUKAIIIH
OHMOTEXHOJIOTHYECKUX
npoayktos (b1.5.12)

OCHOBBI OMOXUMHUH 1
MOJIEKYJISIPHOI
6uonoruu (b1.5.15)

IIpoueccol
annaparsl
OMOTEXHOJIOTHH
(b1.B.19)

Xumus OHOJIOTHYECKHT
AKTHUBHBIX BCIICCTB
(51.5.27)

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

OIIK-6

MeToabl KOHTPOJIS U
CepTUPUKAIIH
OHMOTEXHOJIOTHYECKUX
npoayktoB (b1.5.12)

IIpoueccol
anmapaTbl
OHMOTEXHOJIOTHH
(51.B.19)

IToaroroBka k
MPOIIeType 3alIUTHI ’
zammta BKP (B3./1.1)




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

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUnIUHE, COOMHECEHHBIX C NJIAHUPYEMbIMU PE3YTbIMAaAmMAMU 0CE0CHUA

Kon u nHanmenoBanue

OueHoO4YHbIE CPEACTBA

Koa n
HHAUKATOpa <
HanMeHOBaHUe [p—— Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpome:kyTOUHOM
KOMIICTCHIIMU KOHTPOJIA arTrecranmmu
KOMIICTCHIIMHU
3HATH: BJIAJIETb: «
- usnyeckue cBoiicTBa VMETb: - HaBBIKAMH - ROHTPOJILHBIC
JKHJIKOCTEN U I'a30B; ) HpI/IMe};HTB OCHOBHBIC HCIIOJIb30BaHUs BOMPOCHI K
OIIK-4. CriocobeH HOIIK-4.1. Ocywecmeénaem | ocHOBHbIE 3aKOHbI 3AKOHBI MHPABITHKH 115 ypaBHeHuit Beprymm u | TPAKTUYECKUM
TIIPOCKTUPOBATH MexXHON02UYeCKULl pacuem TUIPABINAKHA, o G’LHCHGHHﬂp (bI/I3I/IquKI/IX 3akoHa [lackaist ms 3aHATUAM.
OTIENBHBIE JIEMEHTEl | 000pyoosanus MPUMEHACMBIC B SABJTCHHI TIPH ABHKEHWH TUIPABINICCKUX - 3agaHus K
TEXHUYECKHX U OuotexHonoriH, a JKUJKOCTEHi ¥ ra30B. pacteros HMPpaKTHIECKNM
TAKKE UX MPAKTHICCKHE TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKHAX SaHATHAM.
HPUIIOXKCHHUSI 000pyI0BaHHSL. Bomnpocsr s
CHCTEM, TEXHIIECKHUX
MUCEMEHHOTO
00BEKTOB,
JK3aMeHa
TEXHOJIOTHIECKUX
(25 BapuaHTOB TECTOB
00BEKTOB,
 3a/1a4).
TEXHOJIOTHIECKUX
3HATG: Bomnpocs! s
IIPOIIECCOB .
6 - HayYHBIE OCHOBEI YMETb: BJIAJIETD: YCTHOTO 9K3ameHa (25
MOTCXHOJIOTHIECKOTO METOJI0B - IPUMEHATH METOIBI - METOJaMHU OMIIETOB).
NpOU3BOJICTBA HA HOIIK-4.2. [Tpoexmupyem | TEOPETHUECKOTO U MOJIETMPOBAHUST JIIS MaTeMaTHYECKOTO K
OCHOBC IPUMEHCHMA | . 5,00 weie nemenmbl SKCMEPHMEHTAIBHOTO pelIeHus 3aaad MOJIETUPOBAHMUS, - KROHTPOJIBHEIC
0a30BBIX HEDKCHEPHBIX | o MCCIIETOBAHHS PaBHOBECHS 1 MeTO/1aMH TEOPHH BOMPOCHI K
THPABINYECKHX, BIIKEHMS )KUJIKOCTEH 1 IIPAKTUYECKUM
1 TEXHONOTHYECKHX MEXHONOCULCCKILE CLUCTIEM U Ap bit a nogo6us u aHaM3a p
SHAHMIA. oBeeKmos nou THAPOMEXaHUYECKUX rasoB, a TAKKe I pasmepHoOCTEl JuIst 3aHATHAM.
P IIPOLIECCOB, a TAKKE TEXHHYECKOTO PDELIEHHs TUTIOBBIX - 3azanus K
ocywyyecmenenuu [POEKTUPOBAHHSA TEXHOJIIOTHYECKOTO THIPABIMYECKNX 337189 | MIPAKTHIECKHM
buomexnono2ueckux TEXHUYECKHX U HPOEKTUPOBAHYIS IPOEKTHUPOBAHHS SAHSTHSIM
npou3800cms TEXHOJIOTHYECKUX 9JIEMEHTOB B OTZEJBHBIX 3JIEMEHTOB
3JICMEHTOB B OHOTEXHOJIOTHIECCKUX GHOTEXHOIOTHYECKHX
OHOTEXHOJIOTHYECKUX [POU3BOICTBAX. HPOU3BOJICTB.
[POU3BO/ICTBAX.




Kox u nHanmenoBanue

OueHo4YHbIE CPEACTBA

KO)I " HHIUKaATOpAa
HanMeHOBaHUe IlOCTI/I)KeHII/:SI Ilnannpyemblie pe3yibTaTbl 00yYeHHUS 10 JUCHUIIIMHE Texymero IIpome:kyToUHOM
KOMIICTCHIIMU KOHTPOJIA arTrecCralnmmn
KOMIICTCHIIMHA
BJIIAJETh:
HOIIK-5.1. Braoeem - 3HAHHUAMH
SHAHUAMU YCMPOLicmea, YCTpOIICTBa,
npuHyuna pabomsi u 3HATE: YMETb: MIPUHITUIA PAOOTHI U
OIIK-5. Cnocoben 6 0 ) - IIPUMEHSTh
evlbopa annapamos 0.is - TeXHUUECKHE CPE/ICTBA METOJIOB pacyera
KCILTyaTHPOBATh
OKCIITyaTHpoBa ocyujecmeneHnus JUISL H3MEPEHHs TEXHITCCRHE CPEACTEA | m3mepuTenpHBIX
TEXHOJIOTHYECK JISL M3MEPEHUS
¢ 5 OJIOTHHCECKOC OUOMEXHON02UUECKO2O0 OCHOBHBIX [1aPaMETPOB ECHOBHH}: HapaveTpoB auadparm, conein u
BaHU
000pyHOBaHHE, npoyecca npu THIPABIAYECKUX S ——— Tpy0 Bentypu u
BBITIOJTHATH NDOUEOOCTEE MPOLECCOB. PYTOro - KontponbHeie
TEXHOJNIOTHYECKHE P TIpOLIECCOB. by BOIPOCHI K
OUOMEXHON02UECKUX 000pyIOBaHUS AJIs
ONCpaltit, yUpabiath | ), ;01 kmos GHOTEXHOIOrHUECKHX | - PAKTHACCKUM
pooy
OHMOTEXHOJIOTHYECKUMHU IPOHZBOJICTE 3QHATHSM.
HPOLIECCaMH, SHATE- BIAIET: - 3amaHus K
KOHTPOJIUPOBAThH ; ) MPaKTHYECKUM
KOJIMYECTBEHHBIE U - KaccHpuKatin YMETbD: - MeTomawi pacicta 3aHATUAM
IIPOLIECCOB, OCHOBHBIC HPOLIECCOB HCTEUEHHS :
KaueCTBEHHbIE HOIIK-5.3. Ocywecmensem | oy " MIPHMERATS MPHIIHIbL | cocTeit wepes
HoKasareJu 8bINOIHEHUE : MaciTabupoBaHns,
MaC]_UTaGI/IpOBaHI/IH, ONITHMH3ALHY U OTBEPCTUA U HACaAKu U
HOJTy4aeMOoH MEXHOIO2UYEeCKUX ONepayull | onTUMHU3AINY 1 PaABACHHS OCYIIECTBIIATh
HIPOAYKIUH ouomexuonocU4ecKux BBITTOJIHEHHS anp S— BBITIOJHEHUE JAPYTHX
npoussoocme TEXHOTOTHHCCIHX GHOTEXHOIIOTHYECKOTO | o 1 OTOTHHECCIHX
orepanuit omneparui
IPOM3BOZICTBA.
OMOTEXHOIOTHIECKHX OMOTEXHOJIOTHYECKHX
IIPpOU3BOACTB. IIPOU3BOJCTB.




Kox u nHanmenoBanue

OueHo4YHbIE CPEACTBA

Koa n
HHAUKATOpa <
HanMeHOBaHUe 1OCTITKEHISE Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpome:kyToUHOM
KOMIIETCHIINHN KOHTPOJIA aTreCcranmmu
KOMIICTCHIIMHN
BJIAJIEThH:
- panMoHaIbHBIMU
HUOIIK-6.1. Braoeem 3HATH: VMETb: METOIaMH ITOMCKA,
CManoapmamit, HOpMAMU U | - ocpopmeie npaBuIa - HIOJIE30BATHCS XpaHCHHA,
npasunamu ogopmienus u oopMIeHHUS cTannapramu, HopMamu | OOPabOTKH M aHaIM3a
COCMABIeHUsL MEeXHUYECKOU | TeXHHYecKoii U TIpaBUJIAMU CIPaBOYHBIX JAHHBIX,
OIIK-6. Criocoben OoKymenmayuu 6 cghepe JOKYMEHTAIMHU B ohopmienus CTaHIapTOB, HOPM H
pa3pa6aTLIBaT}, 6u0mex’.l0ﬂ02uqec]<ux OHOTEXHOJIOIMYECKHUX TEXHUYECKOU HpaBI/IJ'I s
COCTaBHBIE YaCTH npou3800cme NPOM3BOACTBAX. AOKYMCHTALUH. odopmicHUs - KontpomnbHsle
TEXHUYECKOH TEXHUYECKOU BOIIPOCHI K
JOKYMCHTAITUH, JOKYMEHTAIUH. MIPAKTHIECKUM
CBS3aHHOH C 3aHATUAM.
. BJIAJIETh:
npo¢eCCUOHATBHOM - 3amaHus K
. - parroHAaIbHBIMU
NIEATEILHOCTBIO, C HOTIK-6.2 3HATD: METONAMMN OHCKA MPaKTUYECKUM
Y4ETOM JIEHCTBYIOIIMNX o - ocHoBHbIe cTannaptel, | YMETh: A ’ 3aHATUSAM.
CTAHIAPTOB, HOPM B Paspabamuvieaem HOPMBI H TIPaBHJIa IS - MOJIB30BATHCSI XpaHCHUA,
TPABHIT cocmasnble Hacmu COCTaBIIEHHUS cTanmapramu, Hopmamu | OOpabOTKM W aHanM3a
mexHuyeckou OTJEIBHBIX YacTel Y TIpaBUJIAMH IS CIIPaBOYHBIX JAHHBIX,
OJokymenmayuu 8 cghepe TEXHUYECKOIf Pa3pabOTKK COCTABHBIX | CTAHAAPTOB, HOPM H
npo(ﬁeccuOHaﬂbHoﬁ JOKYMEHTaIlU!u B qJacTel TEXHUYECKON HpaBI/IJ'I IJIs.
l)eﬂmeﬂbHOCmu OMOTEXHOJIOTHUECKUX JOKYMEHTaIUH. pa3pa6OTKI/I “IaCTeI\/'I
TpOM3BO/ICTEAX. TEXHUYECKOU

JAOKYMCEHTaAlUU.




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO0mast Tpymo&€MKOCTh TUCHUIUIMHBI COCTaBIsIeT 6 3a4eTHBIX efuHmi, 216 dYacos,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

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

TpyroémkocTs B yac

- B T.4. 110
Bua yueOHo# padboThl Bcero
ceMecTpam
4acoB
4 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

®opMaT U3yYyeHH s JMCHUIIIHHBI
AJIEKTPOHHOI0 00yUEHUs

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 180 180
1. KonTtakTHas padora: 91 91
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 85 85
3aHsTUs JeKinoHHoro Tuna (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 padota (nmpoekt) (KP/KII) (koncynbTanus,

3allnTa)

TEKYIINH KOHTPOJIb, KOHCYJIBTAIIUU IO TUCHHUIIIINHE 4 4
KOHTaKTHasl paboTa Ha npoMexyrouyHoM 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 N3yUEeHUE Pa3JIeNIoB, CAMOIIOATOTOBKA (TpopaboTka u
TIOBTOPEHHE JIEKIIHOHHOTO MaTepraja U MaTepHuana yaeOHUKOB 1 53 53
y4eOHBIX OCOOMH, MOATOTOBKA K JJA0OPaTOPHBIM M MPAKTHYECKUM
3aHSTHSIM, KOJUIOKBHYM H T.JI.)

IloaroroBka K sk3amMeHy (KOHTPOJIb) 36 36
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4.2. Conepxanue JMCHHUILIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJINpYyeMbIe) TR ® HaumenoBanue Peanuzanus HaumenoBanue
)
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHHS: o z Yol B2 AKTUBHBIX U IMpakTuyeckoi DIEKTPOHHOTO
2 9| = v = -
HaumenoBanue pa3aesioB, TeM ] =S| ¥ ? = > e Bug CPC
koa YK; OIIK; ITK = 273 S50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
- =) S o
H HHIHKATOPBI = = E 2 E § & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= e | £ = 12
JI0CTHKEHUSA 218 = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
4 CEMECTP
Pa3gen 1 OOmiwe cBeieHHUS O MPOIECCax U alaparax OHOTEXHOJIOTHH
IIpakTuyeckoe 3ansaTue Ne 1.1 MO/ICOTOBKA K 3aHATHIO:
[Ipemmer kypca "TIpolecchl U anmaparsl [1.1]c.3-4;[1.2] c. 9- aHAI3 KOHTPOJIBHBIX
. -0- BOIIPOCOB B (pOpME
OMOTEeXHOJIOTHU", €T0 3a/1a4H U CBS3b C 1 2 10;[1.3] c. 8-9; P Gbop
TpyNIOBOro
—" JIpYTUMU qucnuruimHamMu. KoHTpoJIbHEIE T R ——
BOIIPOCHL.
VOTIK-4.1 P
WOIIK-4.2 Tema 1.2 Knaccugukarist OCHOBHBIX TIOATOTOBKA K JICKITHAM. NIEKIAA-00BACHEHHE
OIIK-5: [1.1] c.5-7; [1.2] c. 13- YaCTUIHBIM
: (THITOBBIX) TPOLIECCOB U AINAPaTOB 3 1
15. MpHUBJIeYCHHEM (HOPMBI
MOIIK-5.1 OMOTEXHOJIOTHH.
MOIIK-5.3 JUCKYyCCUH, 6CC8I[I)I
OIIK-6: ITpakTuyeckoe 3anaTHe Ne 1.2 TMOrOTOBKA K 3aHATHIO!
MOIIK-6.1 Knaccuduxanys OCHOBHBIX (THIIOBBIX) [1.3]c. 9-13;[3.1] c. 3. aHaJi3 KOHTPOJILHEIX
BOIIPOCOB B (DOpPME
HOIIK-6.2 MPOLIECCOB U aIlapaToB 3 1 P Gop
IrpPynInoBoro
ounotexHonoruu. KontponsHbie
00CYXIeHHUS U AHaora
BOIIPOCHI.
TOATOTOBKA K JICKI[USIM: JISKHI/ISI'O6’LSICHSHI/IC C
Tema 1.3 OOmie IPUHINITEI aHATHA3A U 3 1 [1.1] c. 8-11;[1.3] c. JaCTHYHBIM
pacuéra npoLeccoB U armapaTos. 13-15. HPHUBJICYCHHEM (POPMBI
IIMCKYCCHH, GeceIpt
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
s
pe3yJbTaThl = E o HCI0JIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: o = 2ol 5 g8 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
Haumenopanue pa3aesioB, TeM s |£3|lzs| X7 Bux CPC
koa YK; OIIK; ITK E) 27|87 850 MHTEPAKTHBHBIX MOATOTOBKH Kypca
- 15 & -
M MHAUKATOPBI = = E 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Ipakruyeckoe 3anaTue Ne 1.3 O0urue MOATOTOBKA K 3aHATHIO: AHAIIM3 KOHTPOJILHBIX
MPUHIUIIBI aHATIM3a U pacuyéTa 4 1 [1.2] c. 15-20; [3.1] c.3. BOTIPOCOB B (hopme
MIPOLIECCOB U anmnapatoB. KOHTpoJIbHbIE IPYMIIOBOTO
BOIIPOCHI. 00CyXIeHHUs U AHanora
Hroro no 1 pazneny 6 8 6
Pa3znen 2 XXuakocTn u ux ¢pu3ndeckue CBOKHCTBA
IIOATrOTOBKA K JICKITUSAM: JIEKIIAS-00BIACHEHNE C
Tema 2.1 IloHsTHE O KUIKOCTIX U [ g] 93,95 1 o
. C. =£9. HYaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKU UX 2 1
npUBJIeYeHHEM (HOPMEI
OIIK-4 COCTOSHHA. IICKycchH, Oecenbl
ok 4. . IpaxTuaeckoe samsie Ne 2.1 noaroroska k KP: aHaJIU3 KOHTPOJIBHBIX
o 1.3] c. 16-18; [3.1] c. BOII B 9 U
HOTIK-4.2 KoHTposabsHbIE BONPOCH! U pelIeHue £ 3] c.16-18; [3.1] ¢ OTpOCOB, 3aﬂ%
- . IINCBMECHHON
OIIK-5: 3a/1a4y 10 OCHOBHBIM CBOMCTBaM 2 1 KOHTPOTBHO PaGo
HTPOJIbBHOHU ThI B
NOIIK-5.1 i
Hgan ; KuAKocTed. JloMaliHsas KOHTPOIbHAs (bopMe FpyTITOBOro
OIIK 6'. pabora. 00CYXKICHNUS 1 THaIora
I/IOHK 6 l IMOATOTOBKA K JICKIIHUAM: HeKLIHﬂ-OG’bS[CHeHHC C
b . 1.2] c. 25-28 4aCTUYHBIM
NOIIK-6.2 Tema 2.2 BA3KOCTE 5KUIKOCTEH. 2 1 [1.2]
npUBIeYeHHEM (HOPMBI
TICKyCcHH, Oecenbl
HpaKTﬂquKoe 3AHSITHE N" 2 2 IMMOATOTOBKA K 3aHATHIO. AHaJIM3 KOHTPOJIbHBIX
Ny N 1.3] c. 18-21; [2.1] c. BOIIPOCOB B (popme
Bsskocts xunkocreil. KontponabHbie 3 1 [13] [21] P op
14-16; [3.1] c. 4. TPYIIIOBOTO
BOTIPOCEL. 00Cy)XIeHHUs U Auanora
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora =
pe3yJabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
= 9 .
OCBOEHUS: H @ ":f |l B ol 3 g8 AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] =] S| = o
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- =) - o
H HHIAKATOPHI = g E E S5 & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| el 9& .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 3O &
MOATOTOBKA K JIEKIIMSIM: JIEKIUA-00BSICHEHHE C
Tema 2.3 [ToBepxHOCTHOE HATSKEHHE 1 1 [1.2] c. 28-29. 4aCTHYHBIM
JKAJIKOCTEN HpUBJIeYeHHEM (HOPMEI
IICKyccuH, Oecenbl
HpaKTﬂ'—lecKoe 3aHSITHE No 2 3 IIOJATrOTOBKA K 3aHATHIO: AHaJIN3 KOHTPOJIbHBIX
- . 1.3]c. 21-22; [3.1] c. BOIPOCOB B hopMe
[ToBepXHOCTHOE HATSDKCHHE KHUIKOCTEH. 3 1 [13] [3.1] P Gop
K 4-5. TPYIIOBOTO
OHTPOJIbHBIE BOIIPOCHI. OBCYKICHUS U MANOra
HToro no 2 pazneny 5 8 6
Paznen 3 ['unpocrarika
TeMa 3 1 rHHpOCTaTI/IKa MOArOTOBKA K JIEKIIUSAM: HGKHHH-OG’LHCHGHHC C
-4 ) ) 1.1] c. 17-20. YaCTUIHBIM
OlIK-4: Juddepennnanbabie ypaBHEHHS 1 2 [L1]
HOIIK-4.1 . npUBJIeYeHHEM (HOPMEI
paBHOBecwHs Diiepa.
HOIIK-4.2 IICKycchH, Oecenbl
OIIK-5: [pakTnueckoe 3anaTue Ne 3.1 MNOATOTOBKA K 3aHATHIO: aHAIN3 KOHTPOJIbHBIX
MOIIK-5.1 I'uapocratuka. AuddepeHunanbHbie ) ) [1.2] c. 29-33; [L.3] c. BOMPOCOB B (popme
HOIIK-5.3 ypaBHEHUS PaBHOBECHs Jiepa. 22-24;[31] ¢. 5. TpYHIIOBOTO
OIIK-6: KOHTpPOJIBHBIE BOIPOCHL. o0Cy)XIIeHUs U auanora
MOIIK-6.1 T 320 MOATOTOBKA K JICKIUSIM: JIEKIMA-00BACHEHUE C
HOIIK-6.2 e 9.2 LICHOBHOC ypapHettie [1.2] c. 33-36; [2.2] c. YaCTUIHBIM
THIIPOCTATUKH U €0 MPAKTHIECKUEC 4 2
10-13. npUBIeYeHHEM (HOPMBI
MPUIIOKEHUSI.
TICKyCchH, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e = o HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHHSI: o [ o|l8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Bux CPC
ko1 YK; OIIK; IIK = s 187|850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = = E E E § & 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIETeH M S S é‘ 3O &
IIpakTHyeckoe 3ansaTue Ne 3.2 IOArOTOBKA K 3AMITUIO: | 5a 13 kOHTPOBHBIX
OCHOBHOE ypaBHEHHUE TUIPOCTATUKH U [1.1] c. 20-25; [1.3] c. BONPOCOB, 3a714 H
€ro IPAKTUYECKUE IIPUIIOKEHUS. 5 4 24-31; [3.1] c. 5-6. HCEMEHHON
Permenue 3a1au 1 KOHTPOJIBHBIE KOHTPOJIBHOM paboThl B
BOIIPOCHL. JIOMalIHss KOHTPOJIbHAS opme rpyrmosoro
pabota. 0OCY)XJICHUS | JHAora
Hroro no 3 pazneny 5 7 10
Pa3nen 4 I'mppommHamMuka
IIOATrOTOBKA K JICKIIHUAM: JIeKHI/I}I'O6’I>$ICH€HI/IC C
Tema 4.1 I'mnpoauHaMuka. 4 1 [1.2] c. 36-48; [2.2] c. YaCTUYHBIM
XapaKkTepUCTUKH JBUKESHHUSI )KUJIKOCTEH. 13-15. IpUBJIeYEHHEM (HOPMBI
OIIK-4: JOUCKYCCHH, 6€CSHI>I
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 )uKocTeid. KoHTponsHbIe 3l-41;[3.1]c. 7. IPYIIIOBOTO
MOTIK-5.1 BOIIPOCHL. 00CYX/ICHHs 1 A1aJiora
MOIIK-5.3 TeMa 4.2 OCHOBHBIC IIOATOTOBKA K JICKITUAM: JISKHI/ISI'OGLSICHSHI/IC C
OIIK-6: [1.2] c. 48-54; [2.2] c. YaCTHYHBIM
MOTK-6.1 muddepeHIraIbHbIC “ypaBHeHI/ISI 3 1 15-17 R p—
NOTIK-6.2 JIBIDKCHUS JKHJIKOCTEH. HCKyCoHH, Gecens!
IMpakTuyeckoe 3ansTue Ne 4.2 TIO/IrOTOBKA K 3aHATHIO: aHaIM3 KOHTPOJILHBIX
OcuosubIe 1uddepeHmaTbHbIe : ) [1.1] c. 32-38; [1.3] c. BOIIPOCOB B (hopMe
YpaBHEHUS ABHKEHUSI KUIKOCTEH. 41-49; [3.1] c. 7. IPYIIIOBOTO
KonTponbsHbIe BOIPOCHL. 00CyKIeHHS 1 THaora
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI 2E, HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f |l B ol 3 g8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xo YK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é z E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" l§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 4.3 Ypasaenue bepnynnu u ero HOJrOTOBKA K JEKIUAM: JIeKIUA-00BsACHEHUE C
NPaKTHYECKUE TPUIIOKEHHUS. 2 2 [1.2] c. 54-62. HaCTHIHBIM
TIpUBIIeYeHUEM (POPMEI
IICKyccuH, Oecenbl
HpaKTH‘leCKOC 3AHATHEC NQ 43 IIOJATrOTOBKA K 3aHATHIO: AHaJIN3 KOHTPOJIbHBIX
VpaBHenue beprynm u ero [1.3] c. 49-54; [3.1] c. BOIPOCOB, 33/1a4 1
MPAKTHYECKUE MTPUIIOKESHUSI. 6 4 7-9. HHCBMeVHHOﬁ
KoHTpombsHBIE BONPOCHI, pelICHHE 33124 KOHTPOJILHOH paGoTs! B
(hopme TpynImoBoro
U TOMAaITHAS KOHTPOJbHAS padoTa. oGCysKICHIS 1 uTOr
Tema 4.4 VcTedeHue xxuIKOCTEN yepes IIOATOTOBKA K JICKIIMSIM: JIEKIHS-00BSICHEHUE C
OTBEPCTHUS U HACAJKU B TOHKOM JHUILIE U 5 ) [1.2] c. 62-64. 9aCTHYHBIM
TOHKOW OOKOBOH CTEHKE. MpHBIIeueHneM GopMmel
JOUCKYCCHH, 6CC6HI>I
IIpakTnyeckoe 3anaTHe Ne 4.4 HOJrOTOBKA K 3aHATHIO: AHAITH3 KOHTPOTBHBIX
WcTeuenue KuaKocTell 4epe3 OTBEPCTHS [1.3] c. 54-57; [3.1] c. BONPOCOB, 32714 U
Y HacaJlIki B TOHKOM JTHUILIE U TOHKOH 6 4 9-10. NUCbMEHHOM
OokoBoii creHke. KoHTponsHBIC KOHTPOJIbHOI paboThI B
BOIIPOCHI, pEIICHHE 3a1a4 ¥ JOMAaIITHSA $opwme rpyrmosoro
KOHTpOJIbHas padora. obcyKnieHNs 1 Jpasiora
Hroro no 4 pasneny 11 22 18
Paszpen S Mertoibl Mcciief0BaHus IPOLIECCOB U alllapaToB
Tema 5.1 MeTobl HcClIeIOBaHUS [OATOTOBKA K JICKIIUAM: JIEKLUA-00BbICHEHUE C
THUIOBBIX POLIECCOB U AIIAPATOB B 7 1 [1.1] c. 11-15;[1.2] c. HACTHYHBIM
OMOTEXHOJIOTMYECKOM MPOU3BOICTBE. 64-74. TIPUBIICYCHHCM POPMBEI
Teopust M0106HS. ICKyccuu, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIO0JIb3yEeMBIX B paMKax pa3paGoTaHHOro
OCBOEHHSI: o [ o|l8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM gi 2 g § gi E E é Bug CPC MHTEPAKTHBHBIX TR xypea
W HHIUKATOPbI = g é z E § = 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTb B | (TPYA0E€MKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIeTeHIHii = l% 2 é‘ 0O =
OIIK-4: Ipakruueckoe 3ansiTue Ne 5.1 TIOJrOTOBKA K 3aHATHIO:
HOIIK-4.1 MeTozBl UcereI0BaHUs. THITOBBIX [1.3] c. 57-63; [2.2]c. AHAITH3 KOHTPOTBHBIX
HOIIK-4.2 NPOLIECCOB U aNIaparoB B 20-23; [3.4] ¢ 10-11. BONPOCOB B (hopme
I/I(C))II?[II(<?51 OMOTEXHOJIOTUUECKOM ITPOU3BOACTBE. 3 2 IpYNIIOBOTO
HOIIK-5.3 Teopwust nogo6us. KourponbHele 00Cy>KICHHS 1 THaora
OIK-6: BOIIPOCHI.
HOIIK-6.1 Ipakrunyeckoe 3ansaTHe Ne 5.2 MIO/ITOTOBKA K 3aHATHIO: aHaJIN3 KOHTPOJIbHBIX
NOTIK-6.2 MogenupoBaHue U METOJ] aHAJIU3a 1 2 [1.2] c.74-78; [1.3] c. BOIPOCOB B (hopme
pasmepHocTeii. KOHTpOIbHBEIE BOTIPOCHL. 63-66; [3.2] c. 4. TPYHIOBOro
0OCY)XJICHHUS U JHAora
IMpakTuyeckoe 3ansaTue Ne 5.3 [IOArOTOBKA K 3aHATHIO! AHAJIM3 KOHTPOJILHBIX
I'uapoarHAMUYECKOE TTOI00HE. 1 5 [1.2] c.78-80; [1.3] c. BOTIPOCOB B (hopme
KOHTpONIbHBIE BOIPOCHL. 66-69; [3.2] c. 4-5. TPYIITOBOrO
00CYXIeHHUS U AHanora
Mpakruyeckoe 3ansaTue Ne 5.4 NO/ITOTOBKA K 3aHATHIO: aHaJIN3 KOHTPOJIBHBIX
IpubIMmKEeHHOE MOIEIUPOBAHUE. 05 ) [1.2] c.80-82; [1.3] c. BOTIPOCOB B (hopMe
ABtomonenbHOCTh. KOoHTpoIbHBIE ’ 69-70; [3.2] . 5. IPYNIOBOTO
BOIIPOCHI. o0Cy)XIieHUs U Auanora
IIpakTnyeckoe 3anaTue Ne 5.5 IOArOTOBKA K 3aHSTHIO: AHANIM3 KOHTPOJBHBIX
MoauduIpoBaHHBIE U TPOU3BOIHBIE 05 1 [1.2] ¢.82-84; [1.3] . BONPOCOB B hopme
Kputepuu nogoous. KontposbHbie ’ 71 [3.2] c. 5-6. TPYIIOBOTO
BOIIPOCHI. 00CYXIeHHUS U AHaora
HToro no 5 pasneny 7 6 13
HUTOTI'O no gucuuninxe 34 51 53
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHA U ITIPOMEXXYTOUYHASI
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 HHble MaTepUAJbl, He00XOAUMBbIE I
OLlEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bonpockl u 3amaum mpejicTaBIeHbl B METOAMYECKHX YKA3aHUAX K TMPAKTUYCCKUM
3aHATHSAM U 10 CaMOCTOATEbHOM padore [3.1 — 3.2], mpuBeaeHHbBIX B 11. 6.3.

5.2. Onucanue nokasareseil 1 KpuTepueB KOHTPOJIS yCIIeBA€MOCTH, ONMCAHUE 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/TPAAMIMOHHANA CHCTEMa KOHTPOJS UM  OLEHKH YCIEBAaeMOCTHU
CTYAEHTOB.

Taobnuya 5 — bannvHo-peiimunzo6an cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIlCHUBAHUS
41-50 OTnau4HO
31-40 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBopuTensHO

HpI/I MPOMCIKYTOUYHOM KOHTPOJIC (3K3aMeH) YCIIEBAEMOCTb CTYACHTOB OLICHHUBACTCA 110

OATUOAIIIEHOM CHUCTEME:
«HEYJIOBJIETBOPUTEIBLHO.

«OTIHUYHO», «XO0po1mo»,

«KYHOOBJICTBOPUTCIBHOY,

17



Taobnuya 6 — Kpumepuu oyenusanus pezyivmama 00yueHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

KOII U HAMMCHOBAHHUEC
KOMIIETCHIIUH

KOZI U HAMMCHOBAHHEC
HHAUKATOPAa JOCTUKECHUS]
KOMIIETCHIIUH

Kpurtepnu oneHnBanus pe3ybTaToB 00y4eHHS

Or1eHka OreHka O1eHKa Or1eHka
«HEY/IOBJIETBOPUTEILHOY» «Y/IOBJIETBOPHUTEILHO» | «xopomio» / «OTJIHYHO» /
/ «HE 3a4TEHO» «3aUTEHOY «3aU4TEHO» «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
MIPOEKTUPOBATH
OTJICTIbHBIE DJIEMEHTHI
TEXHUYECKUX U
TEXHOJIOTHYECKUX CHUCTEM,
TEXHUYECKUX O0BEKTOB,
TEXHOJIOTHYCCKUX
00BEKTOB,
TEXHOJIOTHYECKUX
TIPOIIECCOB
OHOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA HA OCHOBE
MPUMEHEHHUs 0a30BBIX
HWH)XEHEPHBIX U

HOIIK-4.1.
Ocywecmensiem
MexXHON02UYeCcKUll pacyem
060pyoosanus.

He 3naer ¢usuueckue cBoiicTBa
JKHJKOCTEH U ra30B; OCHOBHbIE
3aKOHBI TUJIPABIIHKH,
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
HCTIOJIb30BaHMsl ypaBHEHUH
Bepnyun u 3akona Ilackans amns
THAPABIMIECKIX PACUCTOB

YacTuyHo 3HaeT puznvecKue
CBOMCTBA KHJIKOCTEH 1 T'a30B;
OCHOBHBI€ 3aKOHBI TH/IPABIIUKH,
HpUMEHseMbIe B OMOTEXHOJIOTHH,
a TaKOKe UX MPAKTHIECKHUE
TIPUJIOKEHHS.

C ommbkamMu yMeeT IPUMEHATh
OCHOBHBIE 3aKOHBI THAPABINKI
IS OOBSICHEHUS (PU3NIECKUX
SIBTICHUH TIPY IBIDKCHUH
JKUJIKOCTEH U ra3os.
YacTuuHO BiIajieeT HaBbIKaMH
HCTIOJIb30BaHMS ypaBHEHHUH
Bbepuymnu u 3axkona Ilackans ais
THIPABINIECKUX PACUCTOB

Xopormo 3HaeT Gpu3nIecKue
CBOMCTBA )KUAKOCTEH U ra30B;
OCHOBHBIE 3aKOHBI THIPABIIUKH,
MIpUMEHsIEMbIe B OHOTEXHOJIOTHH,
a TaroKe UX MPaKTHIECKHE
TIPUJIOKCHHS.

C HeOOIBIIMMH HETOYHOCTSIMU
yMeeT IIPHUMEHSTh OCHOBHBIE
3aKOHBI THIPABIMKH JUIS
00BsCHEHHsT (PU3NIECKUX
SIBIICHHH TIPY JIBIDKCHUH
JKUJIKOCTEH U ra3oB.
XopoIo BiazeeT HaBbIKaMU
HCIOJIb30BaHMsl YpaBHEHUIN
beprymnu u 3axona [Tackans ais

B coBepienctse 3HaeT
(u3udIeckue cBOHCTBA
JKUJIKOCTEH U Ta30B; OCHOBHBIC
3aKOHBI THIPABIHKH,
TIpUMEHSEMbIC B OHOTEXHOJIOTHH,
a TaKkXKe UX MPAKTUIECKUE
TIPUIIOKEHHS.
VYBepeHHO yMeeT IPUMEHSTh
OCHOBHBIE 3aKOHBI THAPABINKA
TUTSt 0OBSICHEHHST (PU3UIECKUX
SIBIICHUH TP ABHKCHUH
JKUAKOCTEH U Ta30B.
CB00OOTHO BIIa/ICET HABBIKAMH
HCIOJIb30BaHMsl YpaBHEHUI
bepuyimu u 3axkona Ilackans amst

THPABIMYECKUX PACYECTOB THPABIMYECKUX PACUETOB
TEXHOJIOTHIECKOTO TEXHOJIOTHIECKOTO X HOOMIECKOro eXHONOFHUCCKOLO
TEXHOJIOTHYECKUX 3HAHUI. 06Oy IOBaHHSL. 0GOpPyLOBaHHMSL.
000pyJOBaHUSL. 000pyJOBaHUsL.
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Koa n HauMeHoBaHue
KOMIIETEHIUH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Orenka OreHka OreHka
Kon u HanmeHoBanue «HEYIOBJIETBOPHUTEIHLHO» «YIOBJETBOPUTENLHOY / «xopomio» / «OTJIUYHOY /
HHAUKATOPA N0CTUKCHUS / «HE 3aYTCHOY «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIETEeHINH 0-59% 60-74% 75-89% 90-100%
OT Max peUTUHTOBOU OT Max PeUTUHTOBOU OT Max PEUTUHTOBOU OT Max PEUTUHTOBOU
OLICHKH KOHTPOJIS OLIEHKH KOHTPOJIS OLEHKH KOHTPOJIS OLICHKH KOHTPOJIS
XO0poI1110 3HaeT HAyYHbIE
Nmeer OpeaACTaBICHUC O OTaUYHO 3HAET HaY4YHBIC
He 3naer HAy4YHBIC OCHOBBI OCHOBBI METOIOB
Hay4YHbIX OCHOBax ME€TOI0B OCHOBBI METOIOB
METOJA0B TEOPETUYECKOTO U TEOPETUICCKOIo U
TECOPETUYECKOT O U TEOPETUYECKOT'0 1
IKCIIEPUMEHTAJIBHOT'O OKCHEPUMEHTAJIBHOTO
OKCIICPUMECHTAIIBHOTO SKCIIEPUMEHTAIIBHOTO
HUCCJIICJOBaHUA HCCIICAOBAaHUA
HUCCIICAOBAaHUA HCCIICAOBAHUA
TUAPABINYCCKUX, TUAPABINYCCKUX,
TUAPABINYCCKUX, TUAPABINYCCKUX,
TUAPOMEXaHUICCKUX TUAPOMEXaHNUYICCKUX
TUAPOMEXAHUYICCKUX TUAPOMEXAHUYICCKUX
TIPOLECCOB, a TAKXKE TIPOLIECCOB, a TAKKE
IpoueCcCoB, a TaAKXKE O pOoUECCOB, a TAKKE
MPOCKTUPOBAHUA TEXHUYECCKUX MPOCKTUPOBAHUA TEXHUYECCKUX
NPOCKTUPOBAHUU TEXHUYCCKUX NPOCKTUPOBAHUS TEXHUYCCKUX
M TCXHOJIOTUYECCKHUX 3JICMCHTOB M TEXHOJIOTHYECKUX 3JICMCHTOB
U TCXHOJIOTHYCCKUX DJICMCHTOB " TCXHOJIOTHYCCKHUX 3JICMCHTOB
B 6I/IOTCXHOJ’[OFI/I‘-I€CKI/IX B 6I/IOTGXHOHOFI/I‘ICCKI/IX
B OMOTEXHOJIOTHYECKHX B OMOTEXHOJIOTHIESCKHX
HOIIK-4.2. MIPOU3BOJCTBAX. NPOU3BOJCTBAX.
He ymeet npumeHsaTs METObI MPOM3BOACTBAX. JlocTaToyHO XOPOIIO U yMEJIo TPOM3BOAICTBAX.
lpoexmupyem ym P C ommbKaMu yMeeT IPUMEHSTH P y

omaoenbHbie INeMeHMbl
MEeXHUYeCKUx u
MEXHON02UYECKUX CUCTHEM
U 00beKmos npu
ocyuecmeneHuu
OUOMEXHON02UHEeCKUX
npou3z00cms.

MOJICITUPOBAHUS TS PEIICHHUS
3a/1a4 PAaBHOBECHS U JABIIKSHUS
JKHIKOCTEH 1 Ta30B, a TakKe
JUISI TEXHHYECKOTO U
TEXHOJIOTHYECKOTO
MPOEKTHPOBAHHS dJIEMEHTOB B
OHOTEXHOJOTHIECKHUX
MPOHM3BOJICTBAX.

He Bnaneer metomamu
MaTeMaTHYECKOTO
MOJIEITUPOBAHHUS, METOIAMH
TEOpUH NOAO0HS 1 aHAITH3a
pa3MepHOCTE#l st peleHus
THUIIOBBIX THAPABINIECKAX
3a]1a4 MPOSKTHPOBAHHSI
OTACJIIBHBIX DJICMECHTOB

METOBI MOJETTMPOBAHUS IS
pellCHNUS 3a/1a4 PaBHOBECHS U
JIBFDKCHUS JKUIKOCTEH U Ta308B,
a TaKkxKe JJIs1 TEXHUUECKOTO U
TEXHOJOTUIECKOTO
MIPOEKTUPOBAHHS DJIEMEHTOB B
OMOTEXHOJIOTHYECKUX
TIPOU3BOJICTBAX.
YHacTHYHO BIIa/IEET METOIAMH
MaTeMaTUIeCKOro
MOJICTUPOBAHHS, METOIAMHU
TEOPUH MO00MS U aHAIH3a
pa3MepHOCTEN s pelIeHUs
TUIOBBIX THAPABINIECKUX
3a7a4 MPOEKTHPOBAHUS
OTJIENTbHBIX 3JIEMEHTOB

MPUMEHSIET METOIBI
MOJIEITUPOBAHUS TS PELICHUS
3aj1a4 PAaBHOBECHS M ABMKEHUS
JKHIKOCTEH M ra30B, a TakkKe
JUISL TEXHUYECKOTO U
TEXHOJIOTHYECKOTO
NPOEKTHPOBAHHUS DJIEMEHTOB B
OHOTEXHOJIOTHIECKHX
NPOU3BOJICTBAX.
Xopolo BiaseeT METOIaMU
MaTeMaTHYECKOTO
MO/IEJIPOBAHHSI, METOJAMHU
TEOPHH MOA00HS 1 aHAITH3a
pa3MepHOCTE# ISt PEIeHuUs
TUITOBBLIX FI/I)lpaBJ'II/IquKI/IX
3a1a4 NPOEKTHPOBAHKS

Be3 ommbok ymeeT mpuMeHATh
METOBI MOJETTUPOBAHUS IS
pellieHus 3a/1a4 PaBHOBECHS U

JIBIDKCHUS KUIAKOCTEH U Ta30B,
a TakXKe Il TEXHUUECKOTO U

TEXHOJOTHYECKOTO
MIPOEKTUPOBAHHUS JIEMEHTOB B
OMOTEXHOJIOTHYECKUAX
TIPOU3BOJICTBAX.
OTIMYHO BITaZieeT METOAAMHU
MaTeMaTU4YeCKOr0o
MOJICTTUPOBAHHS, METOJAMH
TEOpUH MOA00HS 1 aHAITH3a
pa3MepHOCTEN A pelIeHUs
TUTIOBBIX THPABINIECKUX
3a[a4 MPOCKTUPOBAHUS
OTJIENTHBIX 3JIEMEHTOB

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

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OILIEHKH KOHTPOJIS

OT max pelTUHroBoH
OILIGHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

OIIK-5. Criocoben

He 3Haet TexHuueckue
CpeICTBa [yl U3MEPEHUS
OCHOBHBIX TAPaMETPOB

HacTU4YHO 3HAET TEXHUYECKHE
CpecTBa Ul U3MEPEHUs
OCHOBHBIX TAPAMETPOB

XOpoLIO 3HAET TEXHHYECKHE
CpelcTBa ISl H3MEPCHHUS
OCHOBHBIX IIapaMETPOB

B cosepiencTse 3HaeT
TEeXHUYECKHE CPEACTBA IS
H3MEpPEHHs] OCHOBHBIX
[apaMeTpOB TUAPABIUUECKUX

JKCITyaTUPOBATh
TeXHOTOIHUYECKOS HOIIK-5.1. Buadeem THAPABIMIECKUX MPOIECCOB. THPABIMYECKUX MTPOLECCOB. THPABIMYECKUX MPOIECCOB. IPOLECCOB.
o He ymeer nmpuMeHSTh YacTUYHO, TOIMYCKast OLIHOKH, XO0polIIo yMeeT NPHUMEHSITh OTJIMYHO YMEET IPUMEHSATE
obopynosaue, SHAHUAMU ycmpoucmesd, TEXHUYECKHE CPEJICTBA ISt yMEET [PUMEHSTh TEXHUYIECKHE TEXHUYECKHE CPECTBA ISk TEXHUYECKHE CPEICTBA ISk
BBITIOJIHATE npunyuna pavomot u U3MEPEHHST OCHOBHBIX CpeNCTBa ISl U3MEPEHHUS U3MEPEHHS OCHOBHBIX H3MEPEHHST OCHOBHBIX
TCXHOJIOTHYCCKHUC 6blO0pa annapamos O apaMeTpoB MUIAPABIMIECKUX OCHOBHBIX [IAPAMETPOB napaMeTpoB MHAPABINIECKHX [apaMeTPOB TUAPABIMYECKUX
onepanuu, yrpaBJIsATb ocyulecmeieHus IIPOLIECCOB. TUJPaBINYECKUX IIPOLIECCOB. TPOLIECCOB. TPOLIECCOB.
OHOTEXHOJIOTHYCCKUMH OUOMEXHO02UYECKO20 He Binageer 3HaHusIMHU Cnabo BiaseeT 3HaHUSIMHU VMeno BiaageeT 3HaHHIME YBepeHHO BiajeeT
npoueccamu, npoyecca npu YCTpOMCTBA, IPUHIUIIA YCTpOMCTBA, MPUHLIMIA YCTpOICTBA, IPUHIUIIA 3HAaHUSMH YCTPOMCTBA,
KOHTPOJINPOBATH npouseoocmee paboTHI 1 METOIOB pacueTa paboTHI ¥ METO/IOB pacueTa paboTHI ¥ METO/IOB pacueTa IpUHIUINA pabOThl U
KOJINYECTBECHHBIE U OUOMEXHON0CUYECKUX HU3MEPUTENBHBIX TUadparm, M3MEPHUTENBHBIX TuadparM, | H3MEPHUTEIBHBIX AHadparm, METOJIOB pacyeTa
Ka4eCTBEHHBIC npooyKmos. coren U Tpyo BeHTypH 1 corren u Tpy6 Bertypu u coren u Tpy6 Bertypu u U3MEPUTENBHBIX Auadparm,
MOKa3aTeu MoJydyaeMon Jpyroro 00OpyIOBaHUs IJIsl | APYroro o0OpYyAOBaHUS VIS | APYroro o0OpyIOBaHUS ISt conen u Tpyd BeHntypu u
OpOAYKINH. OHOTEXHOIOTHIECKHIX OMOTEXHOIOTUIECKUX OUOTEXHOJIOTHUECKHUX JIpyroro o00opyIoBaHuUs JUTs
MIPOU3BO/ICTB. MIPOU3BOJICTB. MIPOU3BO/ICTB. OHMOTEXHOJOTHYCCKHX
IIPOU3BOJICTB.
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Koa n HauMeHoBaHue
KOMIIETEHIUH

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OILIEHKH KOHTPOJIS

OT max pelTUHroBoH
OILIGHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

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

He 3Haet kiaccuduxanmm
IIPOLIECCOB, OCHOBHEIE
MPUHIHIIBI, MaCIITAONPOBAHHU,
ONTHMH3ALIH 1 BHIIOIHEHHS
TEXHOJIOTHIECKHX ONeparui
OHMOTEXHOJIOTUYECKUX
TIPOU3BOJICTB.

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

He Bnaneer meronamu pacuera
MIPOLIECCOB HCTEUCHHUS
JKHUIKOCTEH uepe3 OTBEpCTUs U
HaCaJlK!, ¥ OCYIIECTBISITh
BBINIOJIHEHHUE IPYTHX
TEXHOJIOTHIECKHX OTepaIiii

Ciabo 3HaeT KiaccupUKaIun
MPOIIECCOB, OCHOBHEIC
MPUHIIUITBI, MACIITAOMPOBAHUS,
ONTHMHU3ALUHU ¥ BHITIOJIHEHUS
TEXHOJIOTHIECKHUX OTeparuii
OHMOTEXHOJIOTMUECKHX
MIPOU3BOJICTB.
YacTUYHO yMeeT NPUMEHSTh
MIPUHIIMITBI MACIITAOUPOBAHUS,
ONTUMH3AIUH U YIIPABICHUS
orepanusIMu
OHOTEXHOJIOTHYECKOIO
MPOU3BO/ICTBA.

Cnabo BIageeT METOJaMu
pacuera mpoIecCcoB UCTCUCHUS
KHUJKOCTEH Yepe3 OTBEPCTHS U
HACaJKH, ¥ OCYIIECTBIIATh
BBIMTOJTHEHHUE APYTHX
TEXHOJIIOTHIECKHUX OTeparnii

XopomIo 3HaeT KIacCU(PHUKAITUI
MPOIIECCOB, OCHOBHEIC
MIPHUHIHITEL, MACIITAOUPOBAHUS,
ONTHUMH3ALUN U BHIIOIHCHUS
TEXHOJIOTHYECKUX OTepaIuid
OHOTEXHOJIOTMYECKHX
TIPOU3BOJICTB.
XopoImio ymMeeT NPUMEHSTh
MIPUHIIMITBI MACIITAOUPOBAHUS,
ONTUMHU3AINH U YTIPABICHUS
OTIepaLISIMU
OHMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA.
XopoI11o BIafieeT METOAaMHU
pacyera MpoIeccoB UCTEUCHUS
KHUJKOCTEH Yepe3 OTBEPCTHS U
HACAJIKH, U OCYILECTBISTh
BBIMTOJTHEHUE APYTHX
TEXHOJIOTHYECKUX OTIepaIiid

OTINYHO 3HAET
KJIaccu(pHUKaIMU MPOLECCOB,
OCHOBHBIE TIPHHIIUIIEL,
MacIITaOuPOBaHHS,
ONITHMH3AIMN H BBIITOITHEHHS
TEXHOJIOTHYECKHX OIepanuii
OMOTEXHOJIOTHYECKHUX
TIPOHU3BOJCTB.
YBepeHHO yMeeT IPUMEHSTh
MIPUHIUIIBI MACIITAOUPOBAHNS,
ONITHMH3AIMY U YIPaBICHUS
olepanusiMu
OHOTEXHOJIOTMYECKOTO
MIPOU3BOJICTBA.
VYBepeHHO BNajIeeT METOIaMU
pacdera IpoIecCOB NCTEUCHUS
JKUKOCTEHN uepe3 OTBEpCTUs U
HAcaJIKd, ¥ OCYIIECTBIATh
BBINIOJTHEHNE APYTUX

TEXHOJOTHMYESCKUX OTepaIuii
OHOTEXHOIOTHYECKHX OHMOTEXHOJIOTMYECKHIX OHOTEXHOJIOTMYECKHX
OMOTEXHOJIOTMUECKHUX
MTPOU3BOJICTB. MPOU3BO/ICTB. MPOU3BO/ICTB.
MIPOM3BOJICTB.
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Koa n HauMeHoBaHue
KOMIIETEHIUH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

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

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOii
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OIIK-6. Cocoben
pa3pabaThIBaTh COCTAaBHBIC
YacTU TEXHUYECKONI
JIOKyMEHTaIINH,
CBSI3aHHOM C
npogeccruoHaTbHOM
JeSTETHHOCTHIO, C YIETOM
JIEHCTBYIOIINX
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
OHMOTEXHOJIOTUIECKIX
TIPOMU3BOJICTBAX.

He ymeer nonb3oBarbest
CTaHIapTaMH, HOpMaMHu U
MpaBUIAMH O(QOPMIICHUS
TEXHHUYECKOH IOKyMEHTALIH.
He Bnaneer panmoHaibHbIMU
METOJlaMU MTOUCKA,
XpaHeHus1, 00pabOTKHU U
aHaju3a CIPaBOYHBIX
JTaHHBIX, CTAHJIaPTOB, HOPM
Y TIpaBUII 1S 0(OPMITCHUS
TEXHUYECKOH
JIOKYMEHTAaLNH.

YacTu4HO 3HAET OCHOBHBIE
npaBuia opopMICHUS
TEXHUYCCKON JOKYMEHTAIlU B
OHMOTEXHOJIOTHIECKUX
IPpOU3BOJACTBAX.

YactuaHo YMECT IOJIB30BATHCA
CTaHJIapTaMu, HOpPMaMHu 1
MpaBUIAMH O(QOPMIICHUS
TEXHUYCCKON JOKYMCHTAIIUH.
Cnabo Brnaneer
palMOHAaIbHBIMU METOAAMU
MOUCKA, XpaHEHUS,
00paboTKU U aHAIN3a
CIIPABOYHBIX JIAHHBIX,
CTaH/apTOB, HOPM U NPaBUI
utst opopmIeHUs
TEXHUYECKOH
JIOKYMEHTaIUH.

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

XOpoLIo YMEeT MOJIb30BaThHCS
cTaHAapTaMu, HOpMaMu 1
mpaBuwIaM# 0(pOPMITCHHS
TEXHUYCCKOU NJOKYMCHTAIIUH.
Xopo1io BrageeT
palMoOHAJIbHBIMU METOAAMU
MIOMCKA, XpaHEHUS,
00paboTKH U aHAIN3a
CIIPABOYHBIX JAHHBIX,
CTaH/apTOB, HOPM U IPaBUII
Uit opopMIeHUS
TEXHUYECKON
JIOKyMEHTALUH.

OTINYHO 3HAET OCHOBHBIE
npaBuia 0pOpMIICHUS
TEXHUYCCKOU NOKYMEHTAIIUU B
OMOTEXHOJIOTHIECKHX
MIPpOU3BOACTBAX.

OTIH4YHO YMEET MO0JIb30BAThHCA
cTaHAapTaMu, HOpMaMu U
MpaBUIIaM# 0(POPMITCHUS
TEXHUYCCKOU NJOKYMCHTAIINH.
YBepeHHo BiageeT
palMOHAJIbHBIMU METOAAMU
MIOMCKA, XpaHEHUS,
00paboTKU U aHAIN3a
CIIPABOYHBIX JIaHHBIX,
CTaHAapTOB, HOPM U IPaBUI
Ut opopMIICHUS
TEXHUYECKON
JIOKyMEHTaLIUU.
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Koa n HauMeHoBaHue
KOMIIETEHIUH

Koa u HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS]
KOMIIETEHIUH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OILIEHKH KOHTPOJIS

OT max pelTUHroBoH
OILIGHKU KOHTPOJIS

OT max pelTUHroBoH
OILIEHKU KOHTPOJIS

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

He 3HaeT 0CHOBHBIC CTaHIAPTHI,
HOPMBI U TIpaBHJIa JIs
COCTaBIICHUS OTIEBHBIX YacTeit
TEXHUYECKOH TOKYMEHTAINH B
OMOTEXHOJOTHIECKUX
MPOU3BOJICTBAX.

He ymeer nonb3oBarbest
CTaHJapTaMH, HOPMaMH U
MPaBUJIAMH JIJIS1 pa3paboTKH
COCTaBHBIX YacTel
TEXHUYECKOH JOKYMEHTAIIUH.
He Bnageer paunoHaIbHBIMA
METOJaMH TIOMCKa, XPAHCHUSI,
00paboTKH U aHaNMN3a
CIPABOYHBIX TAHHBIX,
CTaHJapTOB, HOPM U TIPABHJI
IS pa3paboTKH yacTeit
TEXHUYCCKOW JTOKYMCHTAIIHH.

YacTUYHO 3HAET OCHOBHBIC
CTaHIAPThI, HOPMBI U TIPaBUIIA
JUTSI COCTaBJICHHS OT/IEIBHBIX
YacTell TEXHUYECKOU
JIOKYMCHTAIIUH B
OHOTEXHOJIOTHYECKHX
MIPOU3BOJCTBAX.

Cnabo ymeeT moJIb30BaThCs
CTaHZApPTaMH, HOPMaMH U
MIpaBUIIAMH IS pa3pabOTKH
COCTaBHBIX YacTEH
TEXHUYCCKON TOKYMCHTAIINH.
Cnabo Brajeer
paIMOHATBEHBIMH METOAMH
MOWCKA, XpaHEeH s, 00paboTKH
¥ aHAJIN3a CIIPABOYHBIX
TAHHBIX, CTAaHIAPTOB, HOPM H
MIPaBUII IJIsT pa3paboTKu YacTen
TEXHUYECKOH TOKYMEHTAIIWH.

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

yacTeil TeXHU4ecKoi
JIOKyMEHTAIlNH B
OHMOTEXHOJIOTHIECKIX
TIPOMU3BOJICTBAX.
‘VYMepeHHO yMeeT NO0Ib30BaThCs
CTaHIapTaMH, HOPMaMH H
MIpaBUIIAMH IS pa3pabOTKH
COCTaBHBIX yacTeit
TEXHUYECKOH TOKYMEHTAIUH.
Xopoio BrajseeT
palroHaNTbHBIMU METOJaMU
MTONCKA, XpaHEeHHs, 00paboTKH
1 aHaJM3a CIPaBOYHBIX
JAaHHBIX, CTAHJAPTOB, HOPM I
MIPaBUII IJIsL pa3paboTKu YacTeil
TEeXHUYECKOH JOKYMEHTAIHN.

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

YacTeil TEXHUYECKOM
JIOKYMCHTAIIUHU B
OMOTEXHOJIOTHIECKHUX
TIPOU3BOJICTBAX.
OTINYHO YMEET MOJIb30BATHCS
CTaHIAPTaMH, HOPMaMH U
MIpaBUIIAMH IS pa3pabOTKH
COCTaBHBIX YacTel
TEXHUYCCKOW TOKYMCHTAIIUH.
YBepeHHO BhajeeT
palMOHATLHBIMHA METOIAMH
TIONCKA, XpaHEHHs, 00paboTKH
W aHaJIN3a CIIPaBOYHBIX
TAHHBIX, CTaHAAPTOB, HOPM H
MIPaBUII TSt pa3paboTKu YacTel
TEXHUYECKON TOKYMEHTAIIWH.
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

buGnuoreunsiii GOHI UMEET B3JEKTPOHHBIM OOCTYN WM YKOMILUIEKTOBAaH M€YaTHBIMU
u3aHusIMU U3 pacuera He MeHee 0,25 sK3eMIUIsipa KaKIOTo W3 U3JaHUM, yKa3aHHBIX HIDKE Ha
KaXI0ro oOydarolerocs M3 4uciaa JUl, OJAHOBPEMEHHO OCBaWMBAIOIIUX COOTBETCTBYIOIIYIO
JTUCIUILIAHY.

1.1. bopoxynun, JI.M. Ilporecchl u anmaparhl MUIIEBBIX MPOU3BOJCTB U OMOTEXHOJIOTHH:
yueonoe mocobue. / JI.M. bopoaymun, M.T. lllyn6acea, E.A. Cadonosa, E.A. Baraiinesa — 3-¢
u3n., crep. — CII6.: Jlanp, 2020. — 292 c.: un. — (YueOHuku a5 By30B. CrienuanbpHas JUTepaTypa)
— ISBN 978-5-8114-5136-4. — Tekcrt: snekTpoHHBIM// JlaHb: 3IIEKTPOHHO-OMOIMOTEUHAS
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 XUMHYecKor TexHomoruu./ A.l.
Kacarkun - 14-¢ uzn. 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. Horopoxu: [U3a-Bo HI'TVY], 2017. - 173 c. : mi. - ISBN 978-5-502-00892-1

6.2. CnpaBouHo-Oubuorpadguyeckas aureparypa

2.1. MMasnos, K.®. [Ipumepbl 1 3agaul 1Mo Kypcy MPOIECCOB M aNNapaToB XUMHYECKOU
texHonorun. /| K.®. Ilasnos, I1.I. PomankoB, A.A. HockoB - 13-e u3a. crep. — JI.: Xumus, M:
AnpsaC, 2016 — 576 c.

2.2. Mouanos, M. ba3oBbie mpoliecchl XUMHYECKOH TeXHOJOruu: YueOHoe mocooue/
['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 yKa3aHusi, peKOMEHIAIUHN U APyTrHe MAaTePHAJIbI K 3aHATHAM

B cnncok «Meroanueckue ykazaHHs, pEKOMEHIALUN U APYTrue MaTepuasbl K 3aHATUAM»
BKJIIOYAIOTCS METO/IMYECKUE YKa3aHUSI U PEKOMEH IAlluU 10 MPOBEICHUIO MPAKTUYECKUX YUeOHBIX
3aHATUH ¥ CAMOCTOATEILHON paOOTHI 1O JAHHOW TUCIUTIIINHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1. ITnoxos, C.B. Ilpomeccel u ammaparsl OMOTEXHOJIOTHH. METOTUYEeCKHE YKa3aHUs K
npaktudeckuM 3anatusm. - H. Hosropon: HI'TY, 2015, 12 c. (31eKTpOHHBII BapHaHT).

3.2. IInoxos, C.B. Ilponecchl u anmaparbl OMOTEXHOJIOTUH. MeToUecKre yKa3aHus IO
OpraHu3aliy M IUIAHUPOBAHUIO caMoCTOsTeNbHOM paboTsl. - H. Hosropoa: HI'TY, 2015, 6 c.
(371EKTPOHHBIIN BapHAHT).

6.3.2 Memoouueckue ykazanus, paspaoomannsie HI'TY

3.1. Metoauyeckue pPEKOMEHIAIMUA IO OpPTraHW3allid ayAUTOPHOW padoThl. [IpHHSTHI
YuebHo-MeTogumueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokoin 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 Meroauueckue peKOMEHIalUU 10 OPraHM3aluU U IJIAHUPOBAHUIO CaMOCTOSITEIILHON
paboThl cTyneHToB mo aucuuiuinHe. [IpuHaTer YueOno-meroqudeckum coBerom HI'TY um. 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. NHOOPMAIMOHHOE OBECIIEYEHUE JJUCHUIIJINHbBI

Y4eOHBIM TpolecC MO JUCHMIUIMHE OO0eCredeH 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  HMHGOPMALHOHHO-TEICKOMMYHUKAIIMOHHOW  CeTH
«AHTepHeT», HEOOXOAMMBIX /IJIsl OCBOCHHUS THCUHUILIMHBI (MOLYJ151)

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

1.  Koncynsrantllmtoc [DnekTponHslil pecypc]: CripaBodHas mpaBoBasi cuctema. - Pexxum
nocrtyna: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  OubOimumoreka  E-LIBRARY.ru. -  Pexum  nocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas 6ubaroTevyHas cucrema [T10BOHKCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum mocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4.  DeKTpOHHO-OMOJIMOTEYHas cHcTeMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ 3kpana.

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

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Bazvt OanHvix Bcepoccuiickoeo uncmumyma HAyuHOU U mMexHU4ecKol uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbLU
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 MPOrpaMMHOI0 odecmeyeHHs] 1 HH(POPMALMHOHHBIX CIPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectniasiercst gocryn k 9bC

1 KoncynbTaHT crynenTa http://www.studentlibrary.ru/

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

3 HOpaiit https://biblio-online.ru/
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Tabnuya 8 - llepeuens npozpammnozo odecnevenus

IIporpammHoe o0ecnevyenne, HCNOJIb3yeMoOe B
YHHBEpPCHUTETE HA JIOTOBOPHOI1 OCHOBE

IIporpammuoe obecnevyenmne
CcBO0OOTHOT0 PACIIPOCTPAHEHUS

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

Open Office 4.1.1 (muneH3us
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 muw. 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/m H365-W77K-B5HP-N346 ot 31.05.2021)

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
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM o0OecriedeH AOCTyN (yAajeHHbIH noctym). /laHHBIM nepedeHb
MOJJIEXKUT OOHOBJIEHHUIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'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
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
< OCTYII K pecypc aJIeHHBIN
HaumenoBanue npogeccnoHanbHoi 6a3bl Hlocryn K pecypey (ya
. JAOCTYH C YKa3aHUeM
Ne JAAHHBIX, HHPOPMAMOHHO-CIIPABOYHOM .
CCBHLIKM/AOCTYN M3 JIOKAJIBHOM ceTH
CHCTEMBI
YHHBEPCHUTETA)

1 Baza JaHHBIX CTaHAapTOB M pPErJIaMEHTOB https://www.qost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnexTpoHHAs 0Oa3a W30paHHBIX CTaTeEd IO .

2 P p http://www.philosophy.ru/
dmtocopun
Ennneri apxuB 3KOHOMHUYECKHUX Hu .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJOTMYECKUX JAHHBIX
ba3el manmeix HammonanbHOro coseTa IO

4 N http://www.ncva.ru
OLICHOYHOH JeITEeILHOCTH
CnpaBouHas [paBoBas cucrema .

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

6 JIOCTYT U3 JIOKAJIBHOM CETH
«TexkcnepT»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJIalITUPOBAHHbIE K OrPaHMUYCHMSIM HX 3/I0pOBbs, a TaKXKe CBEACHMS O HAJIMYUU CIIELUAIBHBIX
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 opranusaiue» 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 NPHUCNOCO0IeHHBIX VI MCIO0JIb30BAHUS
KOJIJIEKTHBHOTO ¥ HHIMBHUAYAJbHOIO
HHBaJuAaMH H Junamu ¢ OB3
M0JIb30BaHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
CHeHaIbHOE MOOMIIBHOE MPUIIOKECHHE -
2 OBC «Jlanb» CHUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOANUT TEKCThI KHUT U MEHIO
HABUTAlIUU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUIAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE J1JISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO JUCHUIIJIMHE

VY4eOHbIC ayIUTOPHH JUII  TIPOBEIEHHUS 3aHATHH MO  JWCHUIUIMHE,  OCHAIICHBI
06OPYI[OB21HI/I€M U TCXHUYCCKUMU CPEACTBaAMU O6y‘IeHI/I$I, COCTaB KOTOPBIX OMPECACIICH B JTaHHOM
paszerne.

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

IIepeyenn
HaumenoBanue
AYIUTO Wil u JIMIHCH3UOHHOI'0
HOI\)/;elIIerHﬁ s OcCHalEHHOCTD Ay IMTOPUI NPOTpamMMHOro
Ne . . y puy o0ecrneyeHusl.
yqeﬁﬂon u MNOMEIICHUH U IOMCLICHUH
N PexkBu3uThHI
CAaMOCTOATCJIBbHOHN NOATBEP/KIAIOMIEe-TO
a00ThI
p JAOKYMEHTA
1221
MynbTuMeuiiHAsL Ay AUTOPUS
(nst poBEACHUS 3aHITHIA
1. -1 . .
JICKITAOHHOTO ¥ CEMHHAPCKOT0 Hocka menosas -1 mr 1. Windows XP, Prof, S/P3
2. Pabouee mecTo cTyneHTa Ha 50 gen.;
THUIIA, TPYIIIOBBIX U (mommucka  Dream  Spark
3. PaGouee mecto mpemojaBatens — 1 .
1 WH/IUBHTYaJIbHBIX - Premium, JIOTOBOP
KOHCYJIbTal[iil, TEKYIIEero 4 " IepeHocHoe MVIIBTHMELIHHOS NeTr113003 ot 25.09.14);
KOHTPOJISI U IPOMEXYTOUHON 060 OBP;HHe (M }J]H)THMG ZimHHﬁ 2. Dr.Web (c/u H365-W77K-
aTTecTauum) PYA y A B5HP-N346 or 31.05.2021)
" MPOEKTOP, IKpaH, HOYTOYK)
(xaenpa "HanoTtexnosoruu u
ounotexHonorun" r. Huwkuuit
Hogsropon, yin. Mununa, 24)
1331 1. AxkBapuctmmiarop JJ2—4—02—"25MO"
2 y4eOHast ayTUTOPHS IS 2. Becwl anekTpoHHBIE TA00OpaTOpHBIE
MPOBE/ICHUSI TPAKTHYECKUX U 3. llIxkadbl CymnibHbIE Pa3aIHIHbIX
1a00PATOPHBIX 3AHITHIA, MOAM(DHUKAITUI B CTPAH-U3TOTOBUTENCH
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Ilepeyennb

HaumenoBanue
- JJUICH3UOHHOI'0
ayJAMTOPHUIl U
noMeumeHun aJis OCHAIEHHOCTH AaYIUTOPUH pOrpaMMHOTo
Ne . . y pu o0ecrneyeHusl.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
N PexBHU3UTBI
CaAMOCTOATECJIBbHOU IOATBEPIKAAIOMIE-TO
padoThI P
JIOKYMEHTAa
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'ereparop Bogopoxaa

11. KanopumeTp (OTOINEKTPHUICCKUI
KoHUeHTpaunoHHb KOK

12. CriekTpopOTOMETPHI pa3IUIHBIX
MIPOU3BOIUTENCH N Mo UKaNit

13. MarHuTHble MEIIaJIKN

14. MexaHn4yecKre MeIanKH

15. BakyyMHbIe HaCOCHI

16. Lentpudyru

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

10. METOAUYECKHUE PEKOMEH/JALIMN OB YYAIOIIUMCHA
ITO OCBOEHUMIO JTUCHUITJIMHBI

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

OO6yuenue no aucuuruinHe «IIponeccsl U anmapatsl OMOTEXHOJIOTUNY» OCYILECTBISIETCS B
CJIeAYIOUIMX opMax:

1. AynuTopHbIe 3aHATHS (JICKIUH, TPAKTHYCCKHUE 3aHSTHS).

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

VY4ueOHbIl MaTepuan CTPYKTYPUPOBAaH M M3Y4YEHUE JMCLUUIUIMHBI TPOU3BOAMTCS B
TeMaTHUYECKON mocienoBaTenbHOCTH. KaxaoMy 1a00paTOpHOMY 3aHSATHIO M CaMOCTOSITEIbBHOMY
U3YyYEHHIO MaTepuaia MpeauiecTByeT JeKIHs Mo AaHHoW Teme. OOyyaromuecs: caMOCTOSTEIbHO
MPOBOJASAT TPEABAPUTENBHYIO MOJATOTOBKY K 3aHSTHIO, NMPUHUMAIOT aKTUBHOE U TBOPYECKOE
ydacThe B OOCYXJIEHUU TEOPETUYECKHX BOIPOCOB, pa3bope MpoOJIEeMHBIX CHUTyalluid U TOUCKOB
IyTEeN X PELICHMUS.

Omnucanue nocne10BaTeIbHOCTH JEHCTBUI 00y4atoerocs:

[Ipn u3yyeHHM Kypca clieqyeT BHHUMATEJIbHO CIyIIaTh W KOHCIEKTUPOBAaTh MarepHal,
U3JaraeMplii Ha ayIUTOPHBIX 3aHATHUAX. /[ ero MOHMMaHUS M KayeCTBEHHOTO YCBOEHHS
PEKOMEHIYETCS CIAEAYIONIAs MOCIEeI0BATEIbHOCTD IEUCTBUM:

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

2. IIpu moAroToBKe K JEKIMU CIETYIOUIETro JHS MOBTOPUTH TEKCT MPEAbIAYIIEeN JEKIHH,
OIyMaTh O TOM, Kakas MOKeT ObITh cieayromas Tema (10-15 munyT).

3. B Teuenme Henmenu BHIOpaTh BpeMs sl pabOTHI C JIUTEPATypoOd B SIECKTPOHHOU
oubnuoreynoi cucreme (o 1 gacy).

4. Ilpu moAroToBKe K JIAOOPaTOPHOMY 3aHATUIO MOBTOPUTh OCHOBHBIE MOHATHUS IO TEME,
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U3Y4UTh NpUMEpbl. Pemias KOHKPETHYIO CHUTyallMio, — MPEIBApUTEIBHO TIOHATH, KaKOM
TEOPETHYECKUI MaTepHrajl HY)KHO MCIIONIb30BaTh. HaMeTHTh miiaH pemeHus, monpodoBaTh Ha €ro
OCHOBE petuTh 1-2 3amaumn.

[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).

PesyabraTr 00ydyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIU
TEOPETUUECKOE COJIepiKaHNe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceloBaHUAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCIIEIOBATEIbHO, 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 YCTAaHOBIEGHHBIMH TpPEOOBAaHUSIMHU, CTYACHT CHOCOOEH
AQHAJIM3UPOBATh IOJYYEHHBIC PE3YyJbTaThl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJlaHNi.

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

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IIPU BBIOJTHEHUN
3a/laHuil HEe JEMOHCTPHUPYET 3HAHUN y4eOHOro maTepuana, JAOMYCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINOJIHACT 3a/JaHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX yMEHUH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITTOJIHEHHS OLIEHEHO YUCIIOM OaJUIOB HUXKE TpeX IO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus AJs 3aHATHI JIEKIIMOHHOT0 THIA

CryneHraMm, 4ToObI XOpOIIO OBJAJeTh YUYEOHBIM MaTepHalloM, HEOOXOIUMO BBIpaOOTaTh
HaBbIKM TPaBWIbHOM U IUIaHOMEpHOW pabothl. Ilepen HayasoM JEKUMOHHBIX 3aHATHH Halo
IPOCMOTPETh BCE, YTO OBUIO CAETAaHO B NpEeAbLAYIIHMN pa3. DTO MO3BOJUT COCPEAOTOUYMTH
BHUMaHUE U BOCCTAHOBUTH B MaMATH Y)K€ MMEIOLIUECS 3HaHMS MO JaHHOMY mIpeamery. Kpome
TOTO, TAKOW METOJ MOMOXKET JIyullle 3allOMHHUTb, KaK CTapoe, Tak U HOBOE, YIIyOUT MOHMMAaHUe
TOTO U JIPYroro, Tak Kak IMPH 3TOM yCTAaHABJIMBAIOTCS CBSI3U HOBOTO CO CTapbIM, YTO SIBISETCS HE
TOJIbKO 00sI3aTEJIbHBIM, HO U OCHOBHBIM YCIIOBHEM TIJIyOOKOI'O OBJIAJCHUs MarepuajioM. Yem
JeTallbHee N3y4aeMOoe aCCOLMUPYETCS C U3BECTHBIM paHee, TeM IIPOYHEE COXpaHSIETCs B MaMATH U
ObICTpee BCIIOMHUTB, KOT'/1a TpedyeTcsl.

[Ipuctynas K WU3y4eHHIO HOBOIO MaTepuana, HEOOXOAMMO COCPEJOTOYUTHCH, T.€.
CKOHIIEHTPUPOBAaTh BHUMAHUE U HE OTBJIEKATHCS OT BBIMOJHAEMON pabOThl, TOMHS, 4TO KEJTaHHUe
3alIOMHUTH SIBJISIETCS TapaHTHEW ycrnemHoi paboThl, OTCYTCTBHE >K€ BOJIM K 3allOMHUHAHHIO
CHIDKaET 3 (PEeKT BOCIPUSATHS.

Cnexyer TOMHHTHP O TOM, UTO 4Yepe3 JIEKIMIO I[epelaeTcsi He  TOJbKO
CUCTEMATU3UPOBAHHBI TEOPETUYECKUI MaTepuay, HO M IIOCTUTaeTCsd METOJMKAa Hay4dHOI'O
HCCJIEIOBaHMS U YMEHHE CAMOCTOSITENIbHO pab0TaTh, aHAIM3UPOBATh PA3IMYHOIO POJA SIBIICHUS.

3anuceIBaTh Ha JIEKIUH HEOOXOAMMO TIJIaBHOE, HE CTPeMsCh 3a(pMKCHpPOBATH BCE CIOBO B
cioBo. BriOparh ke rinaBHOe 0€3 MOHMMAaHUsS MpeaAMeTa HeBO3MOHO. Hammdme coOCTBEHHOTO
KOHCIIEKTa JICKIMH T03BOJISIET €Ile pa3 O3HAKOMHUTBCS, IMPOJyMaTh, pa3o0parbCsi B HOBOM
MaTepHale, Tak Kak HelOCTaTOYHO XOPOILO MOHATHIE BO BPeMsl JIEKIMH MOJOXKEHHUS MOTYT OBbITh
BOCCTAHOBJIEHBl B NaMSTH, COIOCTaBIEHBI C JIPYrUMH, JOJyMaHbl, JONOJHEHBI, YSICHEHbI U
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pacuIpeHsl ¢ MOMOIIbIO YUeOHOH JINTepaTyphl. 3alucu SBISIFOTCA MOCOOMSMH ISl TOBTOPEHUS,
JIAt0T BO3MOKHOCTb OXBaTUTh COJIEP>KAHUE JIEKIIUU U BCErO Kypca B LIEJIOM.

IIpu 3TOM XOpOILIO OBIAAETH COJEPIKAHUEM JIEKIIUH — 3TO:

- 3HaTh TEMY;

- IOHUMATh 3HAYE€HUE U Ba)KHOCTb €€ B JAHHOM KYpCE;

- YETKO MPEACTABIIATH IUIAH; - YMETh BbIIECIUTh OCHOBHOE, IJIaBHOE;

- YCBOMTb 3HAUEHUE IPUMEPOB U WILIIOCTPALUM; -

CBA3aTh BHOBb I1OJIyYEHHBIE CBEACHUS O MPEAMETE WIH SIBJICHUU C YK€ UMEIOILIUMHUCS;

- IPECTABIATh BO3MOKHOCTb U HEOOXOJUMOCTh IPUMEHEHHUS [10JIyYEHHBIX CBEICHUH.

Cy1iecTByeT HECKOJIbKO OOIIMX MPaBUil pabOThI Ha JIEKINH:

- JIEKLIMU N0 KaKJIOMY IIPEIMETY 3alUChIBaTh Y0OHEE B OTIEJIBHBIX TETPAIAX, OCTABIIAS
HIMPOKHUE MO U1 IOMETOK;

- K IPOCIYIIMBAaHMUIO JIEKUUN CIEAYeT I'OTOBUTHCS, YTO IO3BOJUT B MPOLECCE JIEKLIMH
OTJENIUTH IJIABHOE OT BTOPOCTENEHHOTO;

- JIEKIUU HEOOXO0JIMMO 3aIllUChIBaTh C CAMOI'0 Hayaya, TaKk KaK OHO 4acTO ObIBAET KIIIOUYOM
KO BCEH TeMme;

- TaKk KaK JOCJOBHO 3alucaTh JIEKIMIO HEBO3MOXXHO, TO HEOOXOIUMO B KOHCIIEKTE
oTpaxkaTb: (OPMyIbI, ONpEAENCHUsl, CXeMbl, TPYIAHBbIE MECTa, MBICIH, MPUMEPHI, (aKTBl U
MOJIOKEHUST OT KOTOPBIX 3aBUCUT IIOHUMaHHE TJaBHOTO, HOBOE M  HE3HAaKOMOE,
HEOMyOJIUKOBaHHBIEC JaHHBIE, MAaTEpPHAll OTCYTCTBYIOIIUN B yYeOHHUKAX U T.IL.;

- 3aMKMChIBAaTh HA/0 CXKATO;

- BO BpeMs JIKIIMM Ba)XHO HEIMPEPHIBHO COXPaHATh pabouyl0 YCTaHOBKY, YMCTBEHHYIO
AKTUBHOCTD.

N3yuenue TeopeTudyeckoro MaTepuaia B JaHHOM Kypce HE OrpaHMYMBAETCS MOJATOTOBKOM K
JeKUusM U paboTO Ha MJAaHHOM BHJE 3aHATHH. JIeklnMOHHas YacTh Kypca OpraHHMYecKd
B3aMMOCBSI3aHa C WHBIMH BHJaMHU palOT: HalMCaHWEM KypcOBOW palOThl, ydacTHEM B
nabopaToOpHBIX padoTax, MOJATOTOBKOM M Clauel 3adera/sK3aMeHa Mo AUCIUIUIMHE, B CTPYKType
KOTOPBIX TaKXe OOJbIIIOE 3HAaUEHHE UMEET CaMOCTOsATENbHAs paboTa CTy/ICHTA.

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

[IpakTuueckue 3aHATUS MO3BOJIAIOT CTYAEGHTaM MPUOOpPECTH YMEHHsS IPOBOAUTH
TEXHUUYECKUE U TEXHOJIIOTUYECKUE PACUEThl, a TAK)KE MEPBUYHBIN HAYUHBIN aHAIIU3 pe3yabTaToB. B
MPAKTUYCCKUC 3aHATHUA BBCIACHBI 3JICMCHTBI, IMOBBIIAIONIME HMHTCPEC CTYACHTOB K HUM H HX
MO3HABATENIbHYI0 aKTHUBHOCTH. J[1s1 TMOBBIMIEHUS MMO3HABATENbHONW AaKTHMBHOCTH CTYIEHTOB U
HpI/IO6peTeHI/I$I VMU TICPBUYHBIX HABBIKOB HAYYHOI'o MCCICHOBaHHWA, B OTH KJIACCUYCCKUE
NPaKTUYECKHE 3aHATHS BBEJCHBI JIEMEHTHI HAYYHOT'O HCCIIeI0OBaHMUs, KaK-TO:

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

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

B) TMIpelCKa3aTh MpaKTHUYECKOe 3HAa4YeHHWE BBIIOJHEHHOTO pacyera, ero o0JacTH
NPUMEHEHHUS, TIPOBECTH aHAIH3 MTOJTyYCHHOTO pe3ysbTaTa U T. 1.

K akTuBHBIM MeTOAaM OOYyYEHHS OTHOCUTCS Cllava MUChbMEHHON CaMOCTOSATETLHON PabOTHI
C TIOCJICTYIONIUM €€ aHaJdu3oM B (opMe 0OCYX ACHUS, TTOCKOJIBKY Takas paboTa Mmpeiroiaraet
BBITIOJIHEHHE TBOPYECKHUX 3aJaHMi (3a7ay). Ydaiuiics BCTyNMaeT B AUAIOr C MPENoJaBaTesieM B
X0Jie 00CY>KACHUS Pe3yJIbTaTOB U UX MHTEPIIPETALIH.

[ToAroToBKy K KakIOMy MPAaKTHUYECKOMY 3aHATHUIO CTYIEHT JOJDKEH HayaTh C MU3y4eHUs
HJIM TOBTOPCHUSA TCOPCTUUCCKOrO Marcpuajia IO TEME, O3HAKOMIICHHA C IIJIAHOM 3aHATUA,
KOTOPBIN OTPAXKAET COJIEPIKAHKUE MPEIIOKEHHOU TEMBI.
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BreimonmHeHne Kaxkaoro 3alaHus TMPAKTHUYECKUX 3aHITHUH U OOCYXKACHHE KakJIO0TO
KOHTPOJIBHOTO BOMPOCA CTYJEHT COMPOBOXKIAET KPAaTKUM KOHCIIEKTOM, B KOTOPOM HPUBOISTCS
pelIeHns 3a1a4 ¥ OCHOBHBIE TEOPETUUYECKUE TIOJI0KEHHUs, 00CYKJaeMble Ha 3aHATHSIX.

[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 pabota oOecreuyuBaeT IMOATOTOBKY OOydYaromerocs K ayJauTOPHBIM
3QHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS W MPOMEKYTOYHON aTTECTAIMH 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, M KOHTPOJIBHBIC BOTPOCH K
HHUM TPEJICTaBICHBI B METOIMUECKHX yKa3aHusX [3.2] moapasmena 6.3.1

[Ipu BBITIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHIYyeTCs MpopaboTKa
MaTepPHaJIOB JICKIUH 10 KaXKI0W MPONICHHOW TEMe, a TaKKe H3YYCHHE PEKOMEHIyeMOM
JTUTEPATyphI, TPEICTABICHHON B pa3jee 6.

B mpormecce camocTosTenbHON pabOThl MPU WM3YYEHHH JUCIMILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIICIUATM3UPOBAHHBIX ayTUTOPUSX OMOIMOTEKH By3a. B ayauropusx
UMeeTCsl JIOCTYN 4Yepe3 HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHYI0 ceTh «HTepHeT» K
AIIEKTPOHHOM MH(pOopManoHHO-00pa3zoBaTenbHoil cpene yHuepcutera (QMOC) u 31neKTpOHHOM
oubnuoreynot cucreme (ObC), re B 2IEKTPOHHOM BHUE pacrojararrcs yuyeOHble U y4eOHO-
METOJIMICCKHE MATePUAIBI, KOTOPBIE MOTYT OBITh MCIOIB30BAHBI JUISI CAMOCTOSITEIILHOW PaOOThI
P U3YYCHUH TUCIUTUINHBL.

10.5. Metoanueckue yKa3aHus AJ15 BbINOJTHEHHUS] KOHTPOJIbHBIX padoT

[Tpu uzyuenuu kypca «lIponeccsl u annaparsl OMOTEXHOJIOTUNY TPOBOANUTCS 4 TOMAIIHUX
KOHTPOJIbHBIX Pa0OTHI IO pa3jenaM AUCLUIUINHBL

B koHTposibHyt0 padoTy Ne 1 BXOJAT 3aauMl 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 110 Teme 2.1).

B xoHTponbpHYI0 paboTy Ne 2 BXOJAT 3a/Ja4l HA OCHOBHOE YpaBHEHHUE TUIPOCTATUKU U €ro
NpaKTUYECKHe TPUIOKECHUS W3 METOJAMYECKHX yKazaHwid [3.2] (3amauMm K MPaKTHYECKOMY
3aHATHIO TI0 Teme 3.2).

B kouTpoapHYI0 paboTy Ne 3 BXOIAT 3a1aun Ha ypaBHEHUE bepHYITH U ero MpaKTUYeCKue
NPUIOKCHUS U3 METOIMYECCKHUX YKa3aHui [3.2] (3a1a4u K MPaKTHYECKOMY 3aHITHIO 1o Teme 4.3).

B xoHTponbpHy0 paboty Ne 4 BXOJAT 3a/1a4¥l HA HCTEUCHHE KUIKOCTEH uepe3 OTBEPCTUS 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 MPaKTUYECKOMY 3aHSITHIO TIO TeMe
4.4).

11. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJISI OCBOEHUA AUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIEe MaTepUaJbl, He00X0AUMbIe JJISl OLeHKH
3HAHMii, yMEHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
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KouTposibHble BOMpoOCh,, WHAWBUAYyaldbHbIE 3aJaHMsl W 3aJauyd MPEJCTABICHbI B
METOAMYECKHX YKa3aHUSAX K TMPAKTHUECKUM 3aHATHUSAM W 10 OpPraHM3alMM M IUIAHUPOBAHUIO
camocTosTenbHOM paboTs [3.1, 3.2], npencraBieHHbIX B 11. 6.3.1.

Ilpumepvr munosvix 3a0anuil:

11.1.1. TunoBsble 3a1a4M K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATUAM

3ansaTue Ne 21-22 (Tema 4.4)
Peurenue 3a1a4 Ha McTeYeHHe KUAKOCTEH Yepe3 0TBePCTHSA M HACAJAKH B TOHKOM IHUIIIE H
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]).

TUITIOBBIE 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 AUaMeTp 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 m30OpiTouHOE 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
4yepe3 OTBEPCTUE B IHE AUAMETPOM 25 MM.

11.1.2. TunoBble 3aaHusi AJs J1a00PaTOPHBIX PadoT
JIaGopaTopHble 3aHATHS HE TPEyCMOTPEHBI.

11.1.3. TunoBble KOHTPOJILHbIE BONPOCHI (3aaHKs) IJI YCTHOTO (IUCHMEHHOI0)

ompoca
3AHSTHE 15-16 (Tema 4.2)
OcHoBHble MU PpepeHnnaATBbHBIC YPABHEHHUS NBUKCHUS KUAKOCTEH

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

1. Jduddepennmanpable ypaBHEHHs CIUIOIIHOCTH MOTOKA Ui YCTaHOBUBIIETOCS U
HEYCTaHOBHUBLIETOCS JBUKECHHUSI KAIlEIbHBIX KUIKOCTEH.

2. UnTerpanbHble GOpMbl YpaBHEHHUS CIUIOUTHOCTH MOTOKA.

3. Juddepenuunanbuple ypaBHEHMsI Ui YCTAaHOBUBLIETOCSI W HEYCTaHOBUBLIETOCS
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. ®usnyeckuid cMmpica AuQQepeHINaNbHBIX YpaBHEHUH A JBW)KEHUS pealbHbBIX
wuakocteil. Cs3b ypaBHeHul HaBbe-Ctokca 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 BOJHBIX 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) o01uii pacxoj FHEPrUy Ha polLece Win padoTy ammapara;
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 noapa3zymeBaeTcs Mo BO3JACHCTBUEM JABICHUS HA KUIKOCTh?
1) HEMOABMKHOE COCTOSTHUE;
2) mpoLecc TeYeHus;
3) Bumon3MeHeHue GOpMBI;
4)neficTBUE CUJIBI.

5. Ha3Banue 00bEMa )KUIKOCTH, MPOTEKAIOIIEH 3a €TMHUILY BPEMEHHU:
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. Nudbdepennmnanpasie ypaBHeHUss HaBbe-CTOKca I yCTaHOBHMBIIETOCS JBYKCHHS
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 de -
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duwy _ Bp . 1 ag doy _ doy, , oy w & oy daly
e __E_I_ PL(? m:r+5'§ dt at t dx % ay ¥ a =
ded.. e " 1 Ag dawy  Bayp | Ay By By
—F = —_—— = —_— _—— —_— —_— B —
p dr T + LL(? y, + 3 Ay drt dt + dx % + dy ¥ + dz =
deig op 5 1 28 doy _ dag + Bz Bz By
=_pg —22 e i —=—+——w, + .t o
2) dt Pg d= + LL(? Wz + 3 dz"un dr 8t CE fy ¥ 8z % :
ded Gy, dew
= & it 3 =
dx dy ds
d ey Bty | Pty & ey ety
i dey dp 2 (Ao Oy ® x ) x
g dx +uV L dt at + dx % + ay ¥ + dz =
ded. dz - day  day By By By
—L=—— : — =+ —w, +t—w, +—w
3 p dr By TV Wy, drt dt + dx % dy ¥ + dz =
dawy 8 a dawy,  Gw, | dag By dary
- = _ _ = = = — . i
\P Py + pVv e L 4r at + dx * + dy ¥ + az =
3 dt = u ’
ey oy & ey, Aea
dmx B'.‘!:I 2 r_ﬁ —_ & _r o =z I:I'.:'
( p?z_E'Fllv o, dt A x+ ay -+ 8z %
daly dp 7 day _ Fay By Bog
= — = = _— = — " —
1 e dr 8y + I"L? Cr_?}. dt Ax x + a + A= £
dawy _ ap 2 dog _ Buy - Foy o 8w
4) L‘p dt - TR E + I’L? Wz u \ dr Bz = + By ¥ + d= g.

4.19. CpenHiol0 CKOpPOCTh TIOTOKA JKUJIKOCTH IPH HCIOJIB30BAaHUM MEPHBIX Iuadparm
BBIUHCIISIIOT TI0 (hopMyIie:

5

= | 28"
d &
1-(3)

3agaua Nel

BHyTpennuii nuaMerp MOJIOYHOTO TaHka paBeH D, a ero anmunua L. /luametp ciuBHOrO marpyOka
50 mMm. 3amonHeHHe TaHKa MOJIOKOM cocTaBiser 80%. Omnpenenutb NTPOAOIKUTEIBHOCTh
OTNOPO>KHEHUS TAHKA CAMOTEKOM.

3navenus D u L B34Th 1O 1IpaM HOMepa 3a4eTHON KHIDKKU U3 Tabmuu 5.1 u 5.2.

Tabmuma 5.1
ITocaenuas
wagpa Homepa | 1 2 3 4 5 6 7 8 9
3a4CTHOHU
KHHUXKHN
D, Mmm 1450 | 1400 | 1500 | 1800 | 1900 | 1600 | 1750 | 1700 | 1550 | 1650
Tabmuma 5.2
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IIpeanocnenuss
ungpa 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 auamMeTpom (g,

UMEIOLICH IIaBHOE CYXXEeHHUE 110 auamerpa dy, (Tpyda Benrtypu), eciu nmokazanus TpyOooK J10

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

~—
P

1d,

Pucynok 5.1

3navenus d; u 0, TPUHATH 1O MpeanocaeaHei nudpe HoMepa 3a4eTHOM KHIKKU M3 TaOIHUIbI 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 hy u hy mpuHATH M0 NMocieHeN nuppe HoMepa 3a4eTHON KHUKKH U3 TaOIUIIbI 5.4.
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Tabmuma 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

3amaua Ne3

3aKpbITHIN pe3epByap, 3al0IHEHHBIN )KUJIKOCTBIO € IUIOTHOCTBIO 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 KoilieHe a. IInoTHocTh pTyTH pprr=13340
Kr/nm. AtmochepHOe TaBiIeHUE Papy NPUHATH PABHBIM 9,81~104 [1a. AOconroTHOE [IaBJICHUE HAJ
CBOOOIHOM OBEPXHOCTHIO KHUAKOCTH B pe3epByape 0003HAYUTH Po.

Pucynok 5.2

3HaueHus py U H IpUHATH 1O NpeanocieqHeil nudpe HoMepa 3a4€THOM KHIKKHM U3 TaOIuLbl 5.5.

Tabmwuma 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

3HaueHus N 1 g IPUHATH 1O OCIEAHEH IUppe HoMepa 3a4E€THON KHUKKH U3 TaOIHIIbI 5.6.
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Tabnuma 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. TunoBbIe 3a1aHUs AJI51 KOHTPOJIbHOH PadoThI

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

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

2. BHyTpeHnHuii quameTrp MOJIOYHOTO TaHKa paBeH D, a ero jqmmua L. /luamerp cauBHOTO
natpyoka d. 3amojHEHHME TaHKa MOJOKOM cCOCTaBisieT @. ONpenesiuTh MPOIOJKUTEILHOCTh
OTIOPOXHEHHSI TAHKA CAMOTEKOM.

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

Tab6mauma 4.3
Hocnenuss 0 1 2 3 4 5 6 7 8 9
nugpa mmdpa
D. vum 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 MO Mpeanocieanei mudpe mudpa u3 Tadbauis 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 OTKpHITOTO 0aka, B KOTOPOM TOJJIEPIKUBACTCS
MOCTOSIHHBIA ypOoBeHb KUJAKOCTH 900 mM, BeITekaeTr 750 I[M3 *uakoctu B 1 yac. Onpenenutsb
kod(ummeHT pacxoma. Uepes CKOIBKO BpEMEHU OMIOPOKHHUTCS OaK, €CIIM MPEKPATHTh 101a4y B
Hero xxuakoctu? Juamerp 6aka 800 MM.

4. OTkpbITast BepTUKaJIbHAs LHUIMHAPUYECKAass EMKOCTh ¢ BHYTpeHHUM auameTpoM 800 MM
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 HMCTEUYCHHUS >KHIAKOCTH, €CIIM BHYTPCHHHUH IHAMETP
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 MPUTOKY KUAKOCTH U €€ YPOBEHb yCTaHOBMIICS Ha BbicoTe 1 M. Eciau npekpaTuTh IpUTOK
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 3HAHUI, YMEHHMI, HABBIKOB U (MJIH) ONBITA B X0/1€¢ IPOMEKYTOYHOH ATTECTAIUM IO
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.

IK3AMEHANIMOHHBIE BUJIETbHI

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 mpou3BoicTea. [Iporeccs u anmaparsl.

2. Pacnpenenenme cxopocTeil mpu TypOYJIEHTHOM IBWKEHHU >KUIAKOCTH. OCpeqHEHHas |
IIyJIbCALIMOHHAS CKOPOCTH.

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

2. XapakTepUCTUKU TypOyJIE€HTHOrO TIOTOKA JKUAKOCTH: HMHTEHCHUBHOCTH M MAacIITad
TypOyJIE€HTHOCTH, BUXPh, TYypOyJIE€HTHAas BI3KOCTb.

3K3AMEHAIIMOHHBINA BUJET N4
1. Tunsl k1accuuKanuii OCHOBHBIX MPOLIECCOB OMOTEXHOIOTHH.

2. ®wusznueckas MOJeNb TYpOYyJISHTHOTO MOTOKA KUAKOCTH.
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3K3AMEHAIMOHHBINA BHUJET N5

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

JuddepeHunanbuple  ypaBHEHUS CIUIOIIHOCTH TIOTOKA ISl  yCTAHOBUBIIETOCA H
HEYCTaHOBUBLIETOCS IBUKEHUS KaIlEIbHbBIX JKUIAKOCTEH.

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.

DK3AMEHAIIMOHHBINA BUJIET N8

AHHapaTBI HOCAJIbHOTO BBITCCHCHUSA, UJACAJIBHOI0 CMCIICHHA W PCAIBHO )IeﬁCTBYIOHIHe
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.
VYpaBHenus HaBpe-Ctokca 11l ABMKEHUS PEAIBHBIX YIIPYTUX KUIKOCTEH.
DK3AMEHAIIMOHHBINA BUJIET N10
TennoBsle u sHEpreTUyecKue 6agaHChl IPOLECCOB U allapaToB.

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

3K3AMEHAIIMOHHBIA BUJIET NI11

OOmiee KMHETUYECKOE YpaBHEHHE pa3HOPOIHBIX IporeccoB. KoHCTaHTa CKOpPOCTH U
CpeAHss JBMDKYILAs CHUJIa MpoLecca.

VYpaBHenue bepHyinu s IBH>KEHUS UICATBHOM KUAKOCTH.
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D9K3AMEHAIIMOHHBINA BUJIET NI12

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

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

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

VYpaBHenue bepHyiun 15 ABUKEHUS PEabHOM KaNeIbHOM XKUJKOCTH.
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.

Omnpenenenne CKOPOCTEH U PacX0OA0B ) KUJIKOCTEHN IPOCCEIbHBIMU YCTPOUCTBAMH.
DK3AMEHAIIMOHHBINA 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 CTeHKAx. OCHOBHBLIC ITOHSITHS. BI/II[BI HaCcaakKoB.

DK3AMEHAIIMOHHBIA BUJIET N17
Bsizkocth xuakoctei. Cuna TpeHusi. 3aKOH BHYTPEHHEro TpeHus: HproToHa.

CkopocTh M BpeMsl ONOpPOKHEHHUS COCYJOB C TIOCTOSIHHBIM YPOBHEM >KHJKOCTH.
KoadduuneHnTs! ckopocTH, CxKaTusi CTPYH M pacxojia.

3K3AMEHAIIMOHHBINA BUJIET NI18

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

Hcredenne >KUIKOCTH 4epe3 OTBEPCTHE B TOHKOM JHHUIIE INPU TMEPEMEHHOM YpOBHE
AKUIKOCTH.
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3K3AMEHAIIUMOHHBINA BUJIET N19
IToBepXHOCTHOE HATSKEHUE KUAKOCTU ¥ TPAHUYHOE HATSIKEHUE.

TeopeTHYeCKHil U 3KCIIEPUMEHTAIIbHBIA METObI UCCIEAOBAaHMS MPOLECCOB U aNNapaToB.
OO6m1ast XxapakTeprucTHKa METOJIOB TEOPUHU TTOA00HS.

D9K3AMEHAIIMOHHBIA BUJET N20

OTtHOcHTeNbHOE M a0COTIOTHOE paBHOBecue. JnddepeHnnanbbie ypaBHEHHSI PAaBHOBECHUS
Diinepa.

OcHoBHbIE TOHATHS Teopuu 1moao0us. [Tog00HEII Mpoliecc, TeOMETPUIECKOE U BPEMEHHOE
nosobue, moodue pU3MYECKUX BEIUYHH, HAYAIBHBIX ¥ TPAHUYHBIX YCIOBHIMA.

D3K3AMEHAIIMOHHBINA BUJIET N21
OcHoBHOE ypaBHEHHUE TUAPOCTATUKH (3akoHa [lackamns).
WHBapuaHThl, CUMILJIEKCHI U KPUTEPUU TTOI00US.

DK3AMEHAIIMOHHBINA BUJIET N22
®uznueckuil cmbica 3akoHa [lackans. HuBenupHas BbIcOTa U CTATUYECKUN HATIOP.
Teopus nogo6us. Teopema HproToHa.

D9K3AMEHAIIMOHHBIA BUJET N23
[TpakTuyeckue npunoxenus 3akona [lackans. [IpuHimn cooduaromumxcs cocy10B.
Teopus mogo6usi. Teopema bakunrema-denepmana.

D9K3AMEHAIIMOHHBIA BUJET N24

[IpakTuyeckue npuokeHus: 3akoHa [lackans. OmnpeneneHue BBICOTHI THIAPABIHMYECKOTO
3aTBOpA.

Teopus mogo6usi. Teopema Kupnuuesa-I'yxmana.
DK3AMEHAIIMOHHBINA BUJIET N25

[IpakTuueckue npunoxenus 3akoHa llackans. IlHeBmarnueckoe u3MepeHue odobeMa u
MacChl )KMJIKOCTH B pe3epByapax.

OTaIbl HCCIICAO0BaHUA TIPOLECCOB MCETOAAMU TCOpUH HO,Z[O6I/I}I. MaTCMaTI/I‘-ICCKOe,
CI)HSPI'—IGCKO@ " aHaJIOrOBOC MOACTIUPOBAHUC.

DK3AMEHAIIMOHHBIA BUJET N26

[IpakTrueckue npunoxxeHus 3akona [lackans. Pacuer ruapaBindeckux npeccos.
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2. Mertox aHain3a pa3MepHOCTeH U T-TeopeMa bakuHrema.
D3K3AMEHAIIMOHHBIA BUJIET N27

1. Ilpaktuueckue npunoxkeHus 3akoHa [lackana. Onpenenenne AaBiIeHUs KUJIKOCTH HA JTHO
U CTEHKU armapara.

2. IlpumeHeHue METOJa aHANIM3a PA3MEPHOCTEH K IBUXKEHUIO KHUIKOCTHU 0 TPYOOIIPOBOAY.
DK3AMEHAIIMOHHBINA BUJET N28

1. BHyTpeHHHH MW BHCIIHAA 3aJada T'MAPOJWHAMUKH. OCHOBHOE KHHETHYECKOE YpaBHCHUC
JABMKCHUSA KUJIKOCTH.

2. TlpeoOpazoBanue ypaBHeHmid HaBbe-CToKCca METO1aMH TEOPUH TTOI00MSI.
DK3AMEHAIIMOHHBINA BUJIET N29

1. Pacxompl U CKOPOCTU JBUKEHUS KUJIKOCTU. [ MIpaBIndecKuil paanyc U SKBUBAJICHTHBIN
TaMeTp TpyOoonmpoBoaa. Y CTAaHOBUBILIEECS M HEYCTAHOBUBILICECS IBHXKEHUE KUIKOCTH.

2. Kputepuu @pyna, Ditnepa, PeitHoiabaca, TOMOXPOHHOCTH U UX (PU3UYECKHI CMBICIT.

DK3AMEHAIIMOHHBINA BUJET N30
1. CyOcraHnumoHanbHbIe TPOU3BOHBIC, UX JOKAIbHBIE U KOHBEKTUBHBIE COCTABIISIIONINE.
2. KputepuanbHble ypaBHEHUS JABIKEHUS PEATbHOM KUAKOCTH.
D9K3AMEHAIIMOHHBI BUJIET N3l
1. Pexxumsbl ABMKeHUs xKuAKocTel. Du3nueckuil CMBICT U 3HaUeHUs KpuTepus PeliHonbca.
2. TlpubnmxeHHOE MOAETUPOBAHNUE.
DK3AMEHAIIMOHHBINA BUJET N 32

1. Pacnipenenenue CKOpOCTEH MPHU JIAMUHAPHOM MABM)KCHUU KUAKOCTH. MakcumalbHas W
CpemHsIsi CKOPOCTh JKUKOCTH.

2. MonuuupoBaHHbIE U TIPOU3BOIHBIE KPUTEPUH TTOT00NSI.
IepeyeHb BOPOCOB U 3aJaHUM JJI51 MOATOTOBKH K IK3aMEHY

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

1. IIpeamer u 3amaum kypca "Ilpomeccel W anmapaTrbl OMOTEXHOJOTMH", CBA3b €0 C APYTHMH
JUCLUIUINHAMM.

2. buorexHonoruueckue npousBoacTsa. [Ipoueccel u annaparsl.

3. TunoBkle U crienHaIbHBIE MPOLIECCHI U allapaThl.

4. Tunbl K1accUpUKAIMA OCHOBHBIX IPOIIECCOB OMOTEXHOIOTHH.
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5. Knaccudukanus mnpoueccoB mo crnocody OpraHu3aluu: MEPHOAWYECKHE, HENpPEpBIBHBIE H
KOMOMHHMpOBaHHbIE Tpo1iecchl. [IpenmyiiiecTBa HEMPEPHIBHBIX MTPOLIECCOB.

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

7. Knaccudukaius anmapaToB IO OpTaHU3AIMH IMPOIEcca, IO TEXHOJOTHYECKOW CXeMe,
3HAYEHUSIM MapaMeTPOB U 10 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. TennoBble 1 dHEepreTudeckue O0asaHCchl MPOIECCOB 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
arnmnapaToB HENPEPHIBHOTO ACHCTBUS.

13. HaxoxneHnue pabouell moBepxHOCTH, pabouero oObEMa M pacyeT radapuUTHBIX pa3MepoB
arnrnapaToB NEPUOJUYECKOTO JEHCTBHUS.

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

15. CpoiicTBa XKHIKOCTEH: KOXPPHUIUEHT 00BEMHOTO PACIIMPEHUs, TNIOTHOCTh U YJIENbHBIA BecC
KaleJbHBIX U YIPYTUX KUJIKOCTEH, yIeIbHbIA 00BEM KUIKOCTEH.

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

17. Bszkocth xkuakocreit. Cuina TpeHus. 3aKoH BHyTpeHHero TpeHus Hprotona.

18. JInHamMuueckass 1 KMHEMAaTU4YECKasl BSI3KOCTb. BHyTpeHHee TpeHHe U KOJIWYECTBO JIBUKEHUS
(ummynbe). BausiHue BI3KOCTH Ha MIPOTEKAHNUE PA3IMYHBIX MPOIIECCOB.

19. IloBepXHOCTHOE HATSHKEHUE KUIAKOCTU M TPAHUYHOE HATSKEHHUE.

20. OtHocuTenpHOE M abcoioTHOE paBHOBecue. /luddepeHunanbHble ypaBHEHHUS 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. TlpakTuueckue npuioxkeHus 3akoHa Ilackans. OrmpeneneHue BBICOTHI THUAPABIMYECKOTO
3aTBOPA.

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

26. IIpakTnueckne npunokeHus 3akoHa [lackans. Pacdyer runpaBinueckux npeccos.

27. Ilpaktuyeckue npuiioxkeHus 3akoHa Ilackans. OnpeneneHue naBiaeHUS KUIKOCTH HA JHO U
CTEHKH anmnapara.

28. BHyTpeHHsAss M BHEWHAA 3aa4ya TUIPOJAWHAMHUKU. OCHOBHOE KHHETHYECKOE YpPaBHEHHE
JBUKEHUS JKUKOCTH.

29. Pacxoapl M CKOPOCTH JABWKEHUS XUIAKOCTH. ['MIpaBIMYECKHH paguyCc U SKBUBAJICHTHBIN
JraMeTp TpyOompoBoa. Y CTaHOBHBILIEECS U HEYCTAHOBHUBILIEECS IBUKEHUE KUIKOCTH.

30. CyOcTaHnuoHanbHbIE TPOU3BOAHbIE, UX JIOKAJIbHbIE U KOHBEKTUBHBIE COCTABIISIOIIUE.

31. PexxuMsbl 1BM>KEHUS XuaAKocTe. DU3NUecKuil CMbICI U 3HaUYeHMs KpuTepust PeliHonbaca.

32. Pacnpenenenue CKOpOCTEHW MNpU JaMUHAPHOM JBUKEHHHM >KHAKOCTH. MakcuMalibHast |
CPEIHsS CKOPOCTh KUIKOCTH.

33. 3akoH Crokca n ypaBHeHue Ilyaseins.

34. Pacmpenenenue cKopocTedl mpu TYypOYJIEHTHOM JBMKEHUU XHUIKOCTH. OCpeaHEHHas u
MyJIbCALIMOHHASI CKOPOCTH.

35.XapakTepucTUKU  TypOYJIEHTHOTO TMOTOKAa JKMAKOCTU: WHTEHCUBHOCTh W  MacmTad
TypOyJIEHTHOCTH, BUXPh, TypOyJI€HTHAs BS3KOCTb.

36. ®u3uveckas MoJeNb TYpOYJISCHTHOTO MOTOKA KUIKOCTH.
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37. Auddepenunanbaple ypaBHEHHS CIUIOIIHOCTH IMTOTOKA JJIsl YCTAHOBUBILIETOCS U
HEYCTAaHOBUBULIETOCS JBUKECHHUSI KAall€IIbHBIX KUIAKOCTEM.

38. UnTerpanbubie popMbI ypaBHEHHS CIUIOMIHOCTH IMTOTOKA.

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

40. Juddepenmanbuble ypaBHEHUS 7S YCTAHOBUBILETOCS M HEYCTAaHOBUBIIETOCS JIBHYKEHUS
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 st ABUKEHUS UICATBHOM KUKOCTH.

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

45. YpaBuenue bepuymiu Ji1st ABUKEHUS pealIbHON KarelIbHOW KUIAKOCTH.

46. Mepnsbie nuadparmsl, coria, Tpyosl BeHtypu.

47. OnpeneneHue CKOPOCTENW U PaCX0J10B KUJKOCTEN JPOCCENbHBIMU YCTPONCTBAMMU.

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, CKATUS CTPYH U 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 HCCIIEI0OBAHUS IIPOIIECCOB U allapaToB.
OO01mast XapakTepuCTHKA METO0B TEOPUH TIOI00MSI.

52. OcHOBHBIE OHATHS Teopuu moaoous. [1omoOHbI npoliece, TeOMETPUIECKOE U BPEMEHHOE
nonobue, nojsodue GU3NYECKUX BEIMYNH, HAYaJIbHBIX U TPAHUYHBIX YCIOBHI.

53. lHBapuaHThl, CHMIUIEKCHI U KPUTEPUU TIOJJO0HSL.

54. Teopus nonodust. Teopema HproToHa.

55. Teopus nonoOusi. Teopema bakunrema-denepmana.

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

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

58. MeTto/ aHanu3a pasmMepHoOCTel U m-TeopeMa baknHrema.

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

60. IIpeoOpa3oBanue ypaBHeHuii HaBbe-CTokca MeTOAaMu TE€OpUHN MOAOOUS.

61. Kpurepun ®pyna, Ditnepa, PeliHonbica, rOoMOXpOHHOCTH U X (PU3UYECKUIN CMBICI.

62. KputepuanbHble ypaBHEHUS IBUKEHUS PEATbHOM KUAKOCTH.

63. [IpuGmKeHHOE MOJICITHPOBAHHE.

64. MoauduuupoBaHHbIe U TPOU3BOIHBIE KPUTEPHH MTOI00US.
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