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CTpyKTypa U coep:kaHHe TUCHUILINHBI

1. ey 1 3a1aum TUCHUILVIMHBI, €€ MeCTO B Y4eOHOM Npouecce

]_IGJIB AUCHHUIIJIINHBI - SABJISICTCSA OCBOCHHEC OCHOBHBIX 3aKOHOB TCINNIOTCXHUKU U mnpaB-
JIUKH, Ta30BOM JTMHAMHKH, TEPMOJUHAMUYECKHX CHUCTEM M mporieccoB. OCBOCHUE YYaIIMMUCS
HpOI/ICXOI[SIIJ_II/IX B paSJII/I‘IHBIe poaa TCIIJIOBBIX yCTaHOBOK, OTOCJIBHBIX 31aHUAX U coopyxceHme.
O3HaKOMJICHUE CTYJICHTOB C OCHOBHBIMH ITpo0JieMaM TEIJIOTEXHUKHU W THAPABINUKH, TTOJATOTOBKA
CTy,Z[eHTOB K I/I3y‘ICHI/IIO CHGLIKprOB, pvaeTy HpOGKTOB U BBIITIOJIHCHU RO I/IHI[I/IBI/I,Z[yaJIBHOFO HpaK-
TUKyMa. MI3ydeHne OCHOBHBIX METO/IOB pacyeTa TeIUIOTEXHUYECKUX U THIPABIHYCCKUX CHCTEM.

OcHOBHBIE 3a/1a41 TUCIUILTUHBL: ITOJTyYeHHE TpeACTaBIeHus 0 (QyHIaMEHTaIbHbBIX U TIPU-
KJIAJTHBIX MCCJICIOBAHUSX B 00JIACTH MEXaHUKH KUIKOCTH U Ta3a; H3y4YCHHE OCHOBHBIX 3aKOHOB
paBHOBeCI/ISI 1 ABUXXCHUS )KI/II[KOCTef/'I U Ta30B, HsyquHe COBpeMCHHBIX METOOJ0B TeOpCTI/I‘-IGCKOI‘O
1 DKCIIEPUMEHTAJILHOTO MCCIICIOBAHUS B THAPOMEXaHUKE; (DOPMUPOBAHUE HABBIKOB TEOPETHYIEC-
CKOI'0O UCCJICOOBAHUS (1)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, HpOI/ICXOI[ﬂHII/IX B TCXHOJIOTHYCCKOM O60py210BaHI/II/I

1o nMpodeccCuOHANBHOMN 1eATETHHOCTH.
2. MecTo nucuunauHbl (MoayJs) B cTpykrype OIIOII BO

JIOTMKO-CTPYKTYPHBIH aHAJIU3 AUCHUILUIMHBI: KypC BXOJIUT B 0053aTelIbHYIO 4acTb

onoka | «JlucuurinHbl (MOJYJIM)» HOJATOTOBKM CTYJEHTOB I10 HANpaBiICHHUIO MOJArOTOBKHU

18.03.01 «Xumuyeckasi TEXHOJIOTHS.

OcHoBbIBaeTcsi HA 6a3e AucHUIUIMH: Bricias maremaruka, @usnka, TeopeTnueckas Me-

XaHHKa.

SBasieTcss OCHOBOM U1l U3YUYEHUS CIEAYOMUX qucuuiuine: O0opypoBaHue 3aBOIOB He-
opranudeckux Berect, OOopy10BaHNE 3aBOOB KaTalIU3aTOPHBIX IPOU3BOJCTB, TexHoiornye-
CKO€ MPOEKTUPOBAHUE ITPOU3BO/ICTB HEOPIraHUUECKUX BELLIECTB, 3AIMTA BbIITYCKHON KBaTU(pUKa-
[IUOHHOM paboThl, BKJIIOYAs MOATOTOBKY K MPOLEAYPE 3aIIUThI U IPOLEAYPY 3aIUTHI.

3. Komnerenuuu odyuarmmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHS TUC-

IIHUIIINHBI

KO,I[ 1 HAUMCHOBAHHUEC KOM-
INETCHIINU

NHnukatopel TOCTUKEHUM KOM-
neTeHIuHy (1o peanu3yeMoin auc-
IIUATIITUHE)

[lepeueHp nIaHUpPYEMBIX pE3YIlb-
TaTOB

OIIK-2. Cnocoben wuc-
M0JIL30BaTh MareMaThuue-
ckue, ¢usnueckue, ¢Gu-
3UKO-XUMHYECKHE, XHMH-
YECKHUE METOJIBI JUIs pellie-
HUS 3a7a4d  1podeccuo-
HaJILHOH NIeATEIIHbHOCTH

OIIK-2.3. 3HaTh ¥ UCIIOIB30BATh
3aKOHBI 3JIEKTPOTEXHUKHU, MPUH-
Ul IEHCTBHST U METOJBI pac-
YyeTa THIOBBIX AJIEKTPOTEXHUYe-
CKUX U AJIEKTPOHHBIX YCTPOHCTB
JUIS pEIIeHUs] BOSHUKAIOUINX (PU-
3WYECKHUX 3a/1a4, CaMOCTOSITEIb-
HOro MpuoOpeTeHus Qusnye-
CKUX 3HAaHWH, JUISI TTOHHMaHUS
MPUHIUIIOB paboTHl MPUOOPOB U
YCTPOMCTB

OIIK-2.5. YMmeTb NpUMEHSTH B
pOoeCCHOHAIBHON JIEATENHHO-
CTH €CTeCTBEHHOHAy4HbIe U 00-
HICWH)XCHEPHBIC 3HAHUS
OIIK-2.8. Bnamerp HaBBLIKaMU
MaTeMaTHYECKOTO MOJIEINPOBa-
HUSl TEXHOJOTMYECKUX Ipoliec-
COB M 00pabOTKH 3KCIIEPUMEH-
TaJIbHBIX JaHHBIX

3HaTh: W HCIMOIB30BATH 3aKOHBI
AMEKTPOTEXHUKH, TPUHIIUIIBI JEH-
CTBUS 1 METOJIBI pacueTa THITOBBIX
ANMEKTPOTEXHUYECKUX U AIEKTPOH-
HBIX YCTPOUCTB IS PEIICHUS BO3-
HUKAOIMUX (QU3NYEeCKUX 3ajad,
CaMOCTOSITEIILHOTO TTPHOOPETEHUS
buznyecKux 3HaHUH, ISl TOHUMAa-
HUS TPUHIMIIOB PabOThI MPHUOO-
POB U YCTPOMCTB

YMeThb: IpuMeHsTH B Ipodeccuo-
HAIBHON  JEATENIbHOCTH  ecTe-
CTBEHHOHAyYHbIC W OOIICHHKE-
HEPHBIE 3HAHUS

Biagerb: HaBbIKAMH MaTeMaTH-
YeCKOT0 MOJEIMPOBAHUS TEXHO-
JIOTUYECKHUX TIPOIIECCOB M 00pa-
OOTKHM SKCIIEPUMEHTAIBHBIX JaH-
HBIX
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OIIK-4. Cnocoben o0ec-
MeYUBATh MIPOBEICHHUE TEX-
HOJIOTHYECKOTO IIpoliecca,
HCIIONB30BaTh  TEXHHYE-
CKHME CpelIcTBa JUIsl KOH-
TPOJIS MapaMeTPOB TEXHO-
JIOTUYECKOro0  Tpoliecca,
CBOWCTB CBIPbSI U TOTOBOM
MPOIYKIIHH, OCYIIECTB-
JIATh U3MCHECHHE IapameT-
poB TEXHOJIOTUYCCKOTO
nporiecca Mpu U3MEHECHHUH
CBONCTB CBIPbs

OIIK-4.1. 3HaTh: KOMILIEKC W3-
MEPUTENBHBIX CPEACTB (MpUOO-
POB), (PUKCHUPYIOIIUX 3HAYCHHS
BaXHEHIINX TMapaMeTpoB pa-
OOTBI BCEX TEXHOJIOTUYECKUX aIl-
MapaToB; KOMIUIEKC JIOKAJIbHBIX
CPEICTB pEryJIupOBaHMs, OIpe-
JENSIOMNUX HOPMalbHYI0 U 0e3-
omacHyio paboTy obopyaoBaHUS
U TEXHOJIOTUU B IEJIOM; TEXHO-
JIOTHIO TIPOBEJCHHUS THUIOBBIX
HKCIIEPUMEHTOB Ha CTaHAAPTHOM
000pyI0OBaHUU B J1a00OPaTOpUu U
HAa TPOU3BOJCTBE; OCHOBHBIC
BUJBI CUCTEM aBTOMAaTHYECKOTO
pEryJIupoBaHus U 3aKOHBI YIIpaB-
JeHus; GU3NKO-XUMHUYECKUE 3a-
KOHOMEPHOCTH  NPOTEKAIOIINX
MPOLIECCOB Ha PA3JIMYHBIX CTa-
JIUSIX  TEXHOJIOTMYECKOTO  IIPO-
necca

OIIK-4.2. VYmeTb: NpPUMEHSTH
3HAHUSA CMEXHBIX U COMYTCTBY-
IOIIMX TUCIHILINH IPU PEIICHUH
npodeccHoHaNbHBIX 3aja4; BbI-
OupaTtb KOHKPETHBIE THIIBI TPH-
OOpOB i1 JAMArHOCTUKH XH-
MHUKO-TE€XHOJIOTHIECKOTO  TPO-
1ecca; BIOUpaTh paroHAIbHYIO
CHCTEMY pETyJIMPOBAHHS TEXHO-
JIOTMYECKOTO Tpoliecca; onpese-
JSITh OCHOBHBIE CTaTUYECKHE U
JTUHAMHAYECKHE XapaKTepUCTUKU
00BEKTOB; aHAJIM3UPOBATh TEX-
HOJIOTHUYECKHE TapameTpsl IMpo-
1ecca U BBINOJHATH 00pabOTKY
MOJIyYEHHBIX Pe3yJIbTaTOB
OIIK-4.3. Bnanerb: HaBBIKaMU
paboThI Ha COBPEMEHHBIX ITPUOO-
pax U YCTpOWCTBAax; METOAaMHU
VOpaBIEHUST U PETYIHPOBAHUS
XHUMHKO-TEXHOJOTHYECKHX TIPO-
IIECCOB; CIIOCOOHOCTHIO aHATTU3U-
pOBaTh TEXHOJOTHYECKUH TIPO-
ecC Kak OOBEKT YIpaBlieHUS;
HaBBIKAMU TIPOBEJICHHUS CTaH-
JApTHBIX U CePTHUHUKAINOHHBIX
WCTIBITAHUN MaTepUalioB, H3Je-
TN

3HATB: KOMIUIEKC H3MEPUTEIb-
HBIX cpencTB (MpuOOpoB), pukcu-
PYIOIIMX 3HAYEHHUS BaKHEUIINX
napaMeTpoB pabOThl BCEX TEXHO-
JIOTHYECKUX aIMapaToB; KOMILJIEKC
JIOKQJIbHBIX CPEJICTB PEryJnpoBa-
HUS, OMNPEISISIIONNX HOPMAallb-
HY10 1 6e30macHyo paboTy o0opy-
JIOBaHHSI U TEXHOJIOTUHU B IEIOM;
TEXHOJOTHIO IPOBEJICHUSI THUIIO-
BBIX DKCIIEPUMEHTOB Ha CTaHIapPT-
HOM 00OpyJ0BaHUU B J1ab0OpaTo-
pUU U Ha TMPOU3BOJICTBE; OCHOB-
HbI€ BHJIBI CHCTEM aBTOMaTH4e-
CKOTO PETyJUPOBAHUS WU 3aKOHBI
yIpaBIEHUS; bu3UKO-XUMHYe-
CKHE 3aKOHOMEPHOCTH MPOTEKAr0-
OIMX TPOIECCOB HA Pa3IMYHBIX
CTaUAX TEXHOJIOTUYECKOTO MPO-
necca

YMeTh: IPUMEHATH 3HAHUS CMEXK-
HBIX W COITYTCTBYIOIIUX JHCIIH-
IUIMH TIpH pelIeHuu Hpodeccro-
HAJIBHBIX 33J1a4; BHIOMpATh KOH-
KpPETHBIE THUIIBI IPUOOPOB IS IU-
ArHOCTHKU XUMHUKO-TEXHOJIOTHYE-
CKOTO TIpoIlecca; BHIOMpATh palu-
OHAJBHYIO CHCTEMY pPEryJIupoBa-
HUS TEXHOJIOTHYECKOTo Mpoliecca;
OTIpeNeNIATh OCHOBHBIE CTaTHYe-
CKH€ U TUHAMUYECKUE XapaKTepu-
CTHUKHA OOBEKTOB; aHAJIM3UPOBATH
TEXHOJOTHYECKHE napaMmeTpsbl
npoluecca M BBIIOJHATH 00pa-
0O0TKY TOJyYEHHBIX Pe3yIbTaTOB
Bnanern: HaBbikamMu pabOTHI Ha
COBpEMEHHBIX  MpHOOpax u
yCTPONCTBAX; METOAaMH yTIpaBIie-
HUS U PETryJIHpPOBaHHS XUMHUKO-
TEXHOJIOTHIECKHIX NPOIIECCOB;
CIIOCOOHOCTBIO  aHAJIM3UPOBATH
TEXHOJOTHYECKUM TIPOIIECC Kak
OOBEKT YIMpaBICHUS, HABBIKAMU
MPOBEJICHUSI CTAHIAPTHBIX M Cep-
TU(UKAIMOHHBIX UCTIBITAHUN Ma-
TEpUATIOB, U3IEIHNI
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4. CTpyKTypa M cojep:KaHue JUCHUIIHMHBI (MOTYJIs)
41 O6bem yueOHOH THMCUMILINHBI M BUAbI Y4e0HOIi paboThI

Bun yueOHo# padoThI O0beM yacos (3a4. ef1.)
Ounas 3aouHnas
dbopma dbopma

O6m1as yueOHas Harpy3ka (BCero) 108 108

O0s13aTenbHass KOHTaKTHAsi paboTa (BCEro) 85 16

B TOM YHCJIE:

Jlexumn 34 6

CemuHapcKue 3aHsTUS - -

[TpakTHyeckue 3aHsATUS 34 6

JlabopaTopHbIie paboThI 17 4

Kypcosas pabora (KypcoBOii MPOEKT) - -

Hpyrue hopMbI 1 METOIBI OPTaHU3AIMHA 00Pa30BATEIILHOTO - -

nporiecca (pacueTHoO-rpaduyeckre paboThl, UHAUBUIYATbHbIC

3aJIaHusl U T. 11.)

CamocrosTenpHas paboTa CTyieHTa (Bcero) 23 92

dopma arrecTalmu OK3ameH DK3aMeH

4.2  Conep:kanue pa3aesioB JHCHMILIAHBI

Tema 1. OcHOBHBIE XaPAKTEPUCTHKHU U CBOICTBA :KUAKOCTH U rasa.

[TonsATHA MIEaNbHON KUIAKOCTU W HMICAIBHOTO I'a3a; YPaBHEHUE COCTOSIHUS HJEaIbHOTO
ra3a; CWIbl, ICHCTBYIOIINE HA )KUJIKOCTb.

Tema 2. 'mapocraTuka.

I'mapocratuyeckoe JaBJieHUE U €r0 CBOMCTBA; OCHOBHAsI Te€OpeMa I'MJIpOCTaTUKU; Audde-
PEHLHAIIBHBIE YPABHEHHMSI IIOKOSI )KUJIKOCTH; OCHOBHOE YPaBHEHHE I'MAPOCTATUKH; IIOBEPXHOCTH
YPOBHS; IIb€30METPUYECKAsL BBICOTA; OTHOCUTEIBHOE PABHOBECHUE KUIKOCTH; DIIOPBI pacipee-
JICHUs JABJICHUS; CHJIbI TUAPOCTATUYECKOIO JABJIEHUS, JCHUCTBYIOIME HA IUIOCKYIO U KPUBOJIH-
HENHYIO IOBEPXHOCTH; 3aKOH ApXHUMe/a.

Tema 3. OcHOBBI THAPOAMHAMHUKH.

OCHOBHBIE MOHATHUSA U 3ala4¥ TUAPOJAUHAMUKH; BUJbI JBMKCHMS KUAKOCTU U raza u UX
XapaKTEPUCTUKH, PACXOJl U YpaBHEHHE pacxo/ia; MeToAbl Ditniepa u Jlarpamxka; nuddepeHimanb-
HbIE€ YPaBHEHUS ABW)KECHUS XKUIKOCTH; ypaBHEHUs bepHyIIu 11 naeanbHON U PEalIbHOM KUAKO-
CTH; YpaBHEHHE [ FOTOHMO U1 OZTHOMEPHOTrO ITOTOKA MIEANBHOIO ra3a; ynciao Maxa; ypaBHEHUS
MEXaHHUKH CIUIOIIHBIX Cpell; ypaBHEHMs PeiiHomnb ca as TypOyIeHTHOrO MOTOKA KUAKOCTH; YHC-
JIEHHBIE METO/IbI B 337]a4aX I'MJAPOMEXAHUKH.

Tema 4. IloTepu Hanopa.

Buasl noreps Haropa; OCHOBHOE YPaBHEHHE PABHOMEPHOI'O YCTAaHOBHBILIETOCS IBUKECHHS;
dopmysl BeiicOaxa, Jlapcu-BeiicOaxa u 1lle3n; oCHOBHOI 3aKOH BSI3KOTO COMPOTHUBIICHUS; OC-
HOBBI TEOPUU TUIPOMEXAHUYECKOTO MOJ00MS; PEKUMBI JIBHKEHHUS >KMJIKOCTH W ra3a; MoTepu
Haropa Mpu JaMUHAPHOM U TYpOYJIEHTHOM peXHMMaXx JIBUKEHHUS; CTaTUCTUYECKHE XapaKTepH-
CTHKHU TypOyJIEHTHOCTH; OCHOBBI TEOPUU MOTPAHUYHOTO CJIOS; THIPABIMUYECKU TIIaJIKUE U IIEepO-
XOBAaThIE CTEHKH.

Tema 5. /IBH:KeHHE )KUAKOCTH 10 TPYOONPOBOAAM.

Knaccudukanus Tpy6onpoBo/10B; OCHOBHBIE YPaBHEHUS pacueTa TpyOOInpoBOIOB; pacyeT
MPOCTHIX TPYOONPOBOIOB MPHU UCTEUEHUH B aTMOCcdeEpPy U MOJ ypOBEHb; pacueT cudoHa; pacuer
TUApOyAapa; KaBUTalusl.

Tema 6. UcTeuenne ;KUIKOCTEH U ra30B U3 OTBEPCTHIl M HAacaa0K. lcTeueHne xuaKo-
CTH M3 MaJOro OTBEPCTUS B TOHKOH CTEHKE B aTMOc(epy; UCTeUeHHE KUAKOCTH U3 OOJIBIIOro
OTBEpPCTHUSI B TOHKOM CTEHKE B aTMOC(epy U MOJl YPOBEHb; OCHOBHBIEC MOHSITHS Ia30MHAMUKHY;
CKOPOCTB 3ByKa U IMIOTOKA; KPUTUUYECKUE TTapaMETPhI IIOTOKA; 3aBUCUMOCTb CKOPOCTH U JAABJICHUS
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IMOTOKa OT Iu1omagn CEUYCHUA, UCTCUYCHUEC ra3a u3 3aMKHYTOI'O O6’beMa; COILIO HaBam{; Y4EeT TpEC-
HUs O CTCHKH KaHalia. FHﬂpOFaSOI{I/IHaMI/I‘IeCKHG pacCyCThI.

4.3  Jleknuu
No O06bem yacoB
/11 HaszBanue Templ Ounas | 3aouHas
dbopma dbopma

1. | OcHOBHBIE XapaKTEPUCTUKU U CBOWCTBA KMJIKOCTH U rasa 4 1

2 I'mapocraTuka 6 1

3. | OCHOBBI THJIPOJIMHAMHKH 6 1

4. | llorepu Hanopa 6 1

5. | JIBmkeHue )KUAKOCTH MO TPYyOOIpOBOIaM 6 1

6. | McreueHue KUIKOCTEH U Ta30B U3 OTBEPCTUN U HACAIOK 6 1

Hroro: 34 6

4. 4TIpakTHueckne (ceMUHAPCKHAE) 3aHATHS

No O0OBeM 4acoB
HazBanue Tembl

n/m Ouynas | 3aouHas

dbopma dbopma

1. | ITapameTpsl COCTOSIHUS KHIKOM cpeibl (KalelbHOM 1 ra3000pas-
HOI). AGCOJIIOTHOE ¥ U30BITOYHOE J1aBJICHHE (MAaHOMETPUUECKOE
Y BAKyyMMETPUUYECKOE), TEMIIepaTypa, INOTHOCTh, OapoMeTpuye- 4 1
CKO€ NaBjieHUE (AaBlieHHE aTMoc(epsl), ypaBHEHHE COCTOSHHSL.
dusnueckue CBONCTBA KHUIKOCTESH U ra3oB

2. | CraTuka >XUAKOCTH. AHAIM3UPYIOTCS OCHOBHBIE 3aKOHOMEPHO-

CTH CTaTHUKH XHUJKOCTH 6 !
3. | TumoBbie THAPOCTATHIECKHE PACUETHI 6 1
4. | Pacuer cui JaBieHus 6 1
5. | OcHOBHBIE ypaBHEHHUSI OJHOMEPHOT'O CTAIIMOHAPHOTO TEUSHHUSI
KHJIKOCTH U ra3a. Pacyer u aHanu3 OCHOBHBIX HHTETPAJIBHBIX Xa- 6 1
PaAKTEpUCTHUK MTOTOKA B )KUBOM CEUEHHH
6. | [IpukmagHble THAPOTa30AMHAMUYECKHAE PACUEThI 6 1
Hroro: 34 6
4.5 JlaGopatopubie paGoThI
No O0beM yacoB
n/m HazBanue Tembl Ounas | 3aoyHas

dopma dopma

1. | BusyanbHoe uccieoBaHie peKUMOB TE€UEHHS KUIKOCTU B TpyOe
U TIOCTPOEHUE 3IIOPHI CKOPOCTU B IIONIEPEUYHOM CEUEHHH HEPaB- 4 1
HOMEpHOTO IMOTOKA

2 3KCHCpI/IMCHTaJ'IBHOC HUCCICAOBAHUC OBHXXCHHA XHAKOCTHU B

2 1

TpyOe

3. | OnpeneneHue BpeMEHHM MCTEUEHUS T'a3a U3 pe3epByapa MOCTOSH- 5 1
HOW €MKOCTH

4. | Ompenenenune ko3¢ (uIeHTa pacxoja MHUKpPOCOIIA HECTalUo- 5 1
HapHBIM METOJIOM

5. | Pexxum pabortsl corta JlaBass 2 1

6. | Onpenenenue Ko3duimenTa conpoTUBIEHHUE IIapa IpU CTPYH- 2 1
HOM PEKHUME O0TEKAHMS

7 | i3MepeHue pacxo/10B XKHUAKOCTEH, ITa30B U MapOB 3

Hroro: 17 6




4.6 CamocTosiTe1bHAsA padoTa CTY/ICHTOB
Ne Ha3Banue Tembl Obne Hacon
n/n Bup CPC Ouynas | 3aouHas
¢popma ¢popma
1. [ToaroToBka K MpakTUYECKUM 3aHATHUSIM, Ca-
OCHOBBI  THIPO- N
MOCTOSITEJIbHBIN IOUCK UCTOYHUKOB HAYYHO-
CTaTMKU WU KHHE- . 3 15
MATHKIL TEXHUYECKON nH(pOpMaLnu, MOArOTOBKA OT-
BETOB Ha IIPEICTABJICHHBIEC BOIIPOCHL.
2. .. | IloaroroBka K NpakTUYECKUM 3aHIATHUSM, Ca-
JluHaMuKa BSI3KOU .
o MOCTOSITEJIbHBIN IOUCK UICTOYHUKOB HAYYHO-
Y HEBSI3KOM XKuJ- . 4 16
<OCTH TEXHUYECKON HH(pOpMaLUU, MOATOTOBKA OT-
BETOB Ha IIPEICTABJICHHBIEC BOIIPOCHL.
3. | 'mopaBnuyeckue [ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, Ca-
CONPOTHBIICHUS. MOCTOSTEJIbHBIN MOUCK UICTOYHUKOB HAYy4YHO-
HCTVC‘IeHHe KUAKO- | TexHUUYECKOM MH(POPMALMH, TOATOTOBKA OT- 4 15
CTCH M3 OTBCPCTHH | perop Ha MpeACTaBIEHHBIE BOIIPOCHL.
Y HACaJI0K
4. | Pycnosas ruapas- | [lonrotoBka K MpakTHYECKUM 3aHSATHUSM, Ca-
miKa. BOJOCIHBEL | MOCTOATENBHBIN IIOMCK UCTOYHHKOB Hay4YHO- 4 16
OcHoBBI - DHIBTPA- | rexHpYecKOl HHDOPMALIHH, TOATOTOBKA OT-
11 BETOB HA [PEJICTABJIEHHBIE BOIIPOCHI.
5. | I'mnpaBnuueckue IToaroroBka K MpakTUYECKUM 3aHATUAM, Ca-
MalMHBl U TUAPO- | MOCTOSITENbHBIA TOMCK UCTOYHUKOB HAYYHO- 4 15
HPpUBOJ TEXHUYECKON MH(POPMAIINH, TTOJATOTOBKA OT-
BETOB Ha IIPEICTABJICHHBIE BOIIPOCHL.
6. | 3akonnl jBwkeHus | [IoAroToBka K MpakKTHUYECKUM 3aHSATHSM, ca-
rasa MOCTOSITEJIbHBIN MOUCK UICTOYHUKOB HAYYHO- 4 15
TEXHUUYECKON HH(OpMaINU, MTOATOTOBKA OT-
BETOB Ha IIPE/ICTABJIECHHBIE BOIIPOCHI.
Hroro: 23 92

4.7 KypcoBble paGoTbI/MPOEKTHI N0 AMCHHILINHE «MeXaHHKAa KHIKOCTH H
ra3o/ruApaBJIuKa» He NPeanoaralTcs y4eOHbIM IUIAHOM.

5 Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
[Ipu peanuzanuu yyeGHOro MaTepuana Kypca UCIIOJIb3YIOTCS pa3iinuHble 00pa3oBaTelib-
HBIE TEXHOJIOTUHU, CTIOCOOCTBYIOIINE CO3/IaHUI0 aTMOC(hepbl CBOOOIHOM U TBOPUECKON TUCKYCCUU
KakK MCXKAY MpernoaaBaTrCyicM U CTyACHTaMU, TaK U B CTYI[queCKOfI rpymre. LIGJ'H)IO IIpU 3TOM $B-
JsieTCsl BRIPaOOTKa Y CTYICHTOB HABBIKOB M KOMITETEHITHH, TO3BOJISIONINX CAMOCTOSTENIbHO BECTU
HCCJIEIOBATENIbCKYIO U HAYYHO-TIEIarOTHYECKYI0 padoTy.
AyIUTOpHBIE 3aHIATHUS MIPOBOJATCA B BHJIE JIEKIMI ¢ ucnonb3zoBanueM 11K u kommerorep-

HOTO MPOEKTOPA; MPAKTUUYECKUE 3aHATUA - ¢ ucnoyib3oBaHueM [IK mnpu mpoBeaeHUH pacueTos.
CamocrosiTensHas padoTa CTyACHTOB MPOBOIUTCS MO PyKOBOJCTBOM IIPETo/iaBaTeliei, C oKasa-
HHEM KOHCYJIBTAIMI ¥ TIOMOIITH MPH MOJTOTOBKE K KOHTPOJIBHBIM pab0TaM, BHITTOJTHEHUH JIOMAIII-
HUX 3aJJaHAI.

YuyeOHo-MeTOANYeCcKOEe 1 HH(OPMALMOHHOE 0o0ecriedyeHue TUCIUIIUHbI.
a) OCHOBHasl JIMTepaTrypa:

1. T'uprunos, A. JI. MexaHuKa KUAKOCTH U ra3a (runpasinuka) TekcT yueOHUK Ui By30B
no HanpasieHusM "Texn. nayku", "Texuuka u rexnonorusa" A.Jl. I'uprunos ; Cankr-IlerepOypr.
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roc. MOJUTEXH. YH-T. - 3-€¢ u31., ucrp. u joi. -CI16.: U3gaTenscTBo [lomuTexHUYECKOTO YHUBEP-
curera, 2007. - 544 c.

2. Kynunos, A. A. l'mnpora3zoaunamuka TekcT yue6. mocodue Jisi By30B IO HAITPABICHUIO
140100 "Tennosnepreruxa" A. A. Kynunos. - M.: UH®PA-M, 2012. — 334 c.

3. Hekpacos, b. b. 3agaunuk o rupasivke, THAPOMAIIMHAM U THAPOIPUBOLY Yued. mo-
cobue myst MamrHOCTpOUT. cretl. By3oB Ilox pen. b. b. Hekpacosa. - M.: Beicmias mkona, 1989.
-192 c.

4. Hutycos, B. B. 'maporazonunamuka. CoopHuk 3a1a4 TekcT yueb. mocodue 1mo Kypcam
"T'uaporazonuHamuka" , "Mexanuka xuakoctu u raza" B. B. Hutycos, B. I'. I'pubun ; Mock.
SHEpr. UH-T (TeXH. yH-T). - M.: M3narensckuii njom MOU, 2007. - 78 c.

5. bamrra, T. M. I'uapaBnuka, THAPOMALINHBI U THIPONPUBOALI Yueb. st BTy30B T. M.
Bbamra, C. C. Pynnes, b. b. Hekpacos u ap. - 2-¢ u3a., nepepad. - M.: Mammnoctpoenue, 1982. -
423 c. ui.

6. l'unpasnuka B mammHoctpoernu [Teker] Y. 2 ydyeOHUK Ui BY30B 10 HAMpPaBICHHUIO
"KoHcTpykTopcko-MamuHOCTp. obecriedenue np-B": B 2 4. A. I'. Cxuptnanze u np. - Crapslit
Ocxkomn: THT, 20087. I'mapaenuka [Texct] T. 1 OcHOBBI MEXaHUKHU KUAKOCTEH U ra30B yUCOHHUK
JUTSL By30B IO HarpaBieHuI0 "KOHCTPyKTOp.-TeXHOI. 00ecrieueHrue MalllmHOCTPOUT. Ip-B" : B 2 T.
B. W. UBanoB u ap. - M.: Akagemus, 2012. — 188 c.

7. I'mnpapnuka: yueonuk / .M. Cazanos, A.I'. Cxuprnanze, B.U. MBanos. - M.:KYPC,
HULL UHOPA-M, 2017. - 320 c. - (bakanaBpuar) ISBN 978-5-906818-77-5. [ITneBmMaTHuecKuii
MIPUBO/T aBTOTPAKTOPHOHN TEXHUKH [ DIIEKTPOHHEIH pecypc] : yuel. mocobue / HoBocub. roc. arpap.
yH-T. Unx. un-T; coct.: C.I1. Matsm, C.B. Peukun. — HoBocubupck: M3aso HI'AY, 2013. — 198
C.

8. l'maporazonuHamuka [DNeKTpOHHBIN pecypc] : yuel.-MeToA. MOcoOHe MO BHITOIHEHUIO
1a0. pabot. Y. 1. l'uapomexanuka / AMI'Y, UDOD ; coct.: Y. B. Bepxotypona, O. A. Aransarosa.
— brnarosemenck : U3n-8o Amyp. roc. yn-ta, 2017. - 82 c. — b. 1.

Pexxum noctyma: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7766.pdf

9. I'maporazonuHamuka [DIEKTPOHHBIA pecypc]: ¢0. y4eOHO-MeTOa. MaTepuaioB s
HarpaieHus: noarotosku 18.03.01/ AmI'Y, UDO®: coct. U.B. BepxotypoBa. — brarosermieHck:
Uzn-Bo Amyp. roc. yH-T, 2017. — ObC AMI'Y

Pexxum noctyna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7845.pdf

10. AunpwxueBckuii A.A. MexaHuKa )XHJIKOCTH U ra3a [ DNeKTpoHHbBIN pecypc]: yueOHoe
nocobue/ AHApmxHueBckUil A.A.— DIEKTPOH. TEKCTOBbIE NaHHbIe.— MuHCK: Bpinniimas
mkona, 2014.— 207 c.— Pexum pocryna: http://www.iprbookshop.ru/35498.— D5BC
«IPRbooks»

0) AOMOJIHUTEIbHASA JIUTEepaTypa:
1. TTonos, 1. H. 'mapomexanuka Y4ue0. 11t By30B 10 criermanbHoCcTH "['mapaBnnyeckas,

BakyyMHas u komrpeccopHas texauka" [[. H. Tlonos, C. C. Ilananortu, M. B. PsOunuH. - 2-¢
u31., crep. - M.: U3garensctBo MI'TY um. H. 3. baymana, 2002. - 382 c.

2. Emues, b. T. Texuuueckas ruzipoMexanuka Yue. s By30B 1o cren. " uapasi. ma-
muHbI 1 cpeicTBa aBToMatuku" b. T. EMiies. - 2-e uz ., nepepad. u for. - M.: MamuHocTpoeHue,
1987. - 440 c.

3. ®abep, T. E. 'mapoaspoaunamuka T. E. ®abep; [lep. ¢ anrn. B. B. Konsaesr; [lox pen.
A. A. IlaBenbeBa. - M.: IToctmapkert, 2001. - 559 c.
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4. Temnos, B. K. CoopHuk 3a1a4 1o Texaundeckoit ruapoaspomexanuke Texct B. K. Tem-
HOB ; Yens0. roc. texH. yH-T, Kad. ['mapanuka u ruaponneBmocuctems ; OYpI'Y. - 4-e u3g.,
nor. u nepepad. - Yensounck: M3natensctBo UI'TY, 1997. - 80 c.

5. Temuos, B. K. Penienue TUIIOBBIX 3a/1a4 TEXHUYECKOH ruipoMexaHuku Tekct yueb. mo-
cobue mns By3oB B. K. TemnoB, M. E. I'oiino, E. K. Cnupunonos ; Yens6. roc. TeXH. yH-T ;
OVYpI'Y. - Yenstounck: U3mgarenscteo UI'TY, 1994, - 124, [1] c.

6. bposuenko, I1. H. PykoBoacTBo Kk J1aboparopHbsiM paboTam Ha komiuiekce "Karenbka"
Tekcr cocr.: I1. H. bposuenko, JI. C. Ilpoxaceko ; IOx.-Ypan. roc. yu-t, Kad. ['ugpasiuka u
ruapornHeBMocuctemsl ; FOYpI'Y. -Uensbunck: UzmarensctBo FOVpI'Y, 2003. - 41 c.

B) UHTEpHeET-pecypcehl

- http://www.mon.gov.ru — Odunnansuelii cadT MuHHCTEPCTBa 00pa3oBaHus U Hayku Poc-
curickout denepanuu;

- http://aist.osu.ru/ — Cucrema MHOTOYpOBHEBOTO aBTOMaTH3HpOoBaHHOTO KOHTpOsist AICCT;
- https://nav.tn.ru/ - Texuonukoss HaBurarop Poccus;

- http://standartgost.ru/ - otkpsitas 6a3a 'OCToB 1 cTaHIApTOB;

- http://www.edu.ru — ®enepanbHblii mopran «Poccuiickoe 00pa3oBaHKey;

- http://www.biblioclub.ru - YauBepcurerckas 6uOIHOTEKA OHIIANH;

- http://rucont.ru - Hanmonansuelii idposoii pecype «PYKOHT» 36C OI'Y;

- http://www.viniti.ru - Beepoccuiickuii HHCTUTYT Hay4HOH HH(POPMAIMU 110 TEXHHYSCKHM
Haykam (BUHUTHN)

- http://window.edu.ru — ITopTan uHPOPMAIIMOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B 00-
pa3oBaHuM;

- https://e.lanbook.com/book/109512 - Moprysos, K.I1. MexaHuka KHIKOCTH U ra3a : y4eo-
Hoe nocooue / K.I1. MopryHoB. — 2-¢ u3sn., uctp. u nom. — Cankr-IletepOypr : Jlans, 2018.
— 208 c. — ISBN 978-5-8114-3278-3. — TeKcT : 31eKTpOHHbIH // D1eKTpOHHO-01OIM0TEY-
Has cucteMa «JlaHpy : [caliT].

- https://e.lanbook.com/book/110915 - [Tomanckwuii, 11.B. Mexanuka »HIKOCTH U ra3a : y4eo-
Hoe nocobue / 1.B. lomanckwii, B.A. Hekpacos. — Canxkr-IlerepOypr : Jlans, 2018. — 140
c. — ISBN 978-5-8114-3158-8. — TeKcT : 31€KTPOHHBIN // DIEKTPOHHO-OUOINOTEUHAs CH-
crema «Jlanpy : [caliT].

7. MarepuajibHO-TEXHHYECKOE o0ecneueHHe YUeOHO# TUCIUIIHHBI
JIeK1mOHHBIE 3aHATHS MPOBOJISATCS B CIEIIMATU3UPOBAHHBIX ayIUTOPUIX, OCHAIIEHHBIX
MYJIETUMEINHHBIM 000pyIoBaHUEM. [[Jisl MpOBEICHUS JICKITUH HCIIOIB3YETCS MYJIbTUMEIMIHBIN
Kypc JEeKIUH, BUACODUTbMBI.
[TpakTHveckue 3aHATHS MPOBOJATCS B KOMITBIOTEPHBIX 3aJIaX, OCHAIIEHHBIX HEOOXOTH-
MbIM T10.
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8. OueHoYHbIE CPeACTBA MO JUCIUIIMHE

IHacnopt
OILIEHOYHBIX CPEJICTB M0 Y4eOHOH TUCIHUILIMHE
«MexaHHKA KMJAKOCTH M Ia30/THAPABJINKAY

Onucanue ypoBHel c(hOpMUPOBAHHOCTH U KPUTEPUEB OIICHUBAHUS KOMIIETEHIIMH Ha dTanax ux
(GbOpMUPOBAHHUS B X0/ M3yUCHUS TUCIUTLINHBI

Jdra Kon YpoBuu chopmupo- Kpurepun
n KOMIIe- BAHHOCTH KOMIIETEH- OLICHUBAHHUA KOMIIETEHIIUNU
TEHIMH 107071
OIIK-2 IHoporoswIrii 3HATh: OCHOBHBIE XUMUUYECKHUE PEAKIIUU U KUHE-
= OIIK 2.3. 3HaTh: OCHOB- | THYECKUE 3aKOHOMEPHOCTH TOMOI'€HHBIX U T'eTe-
E HbIE XMMHYECKUE PEak- | POreHHBIX MPOIECCOB
= I 1 KHHETHYECKHE 3a-
g KOHOMEPHOCTH  TOMO-
£ TEHHBIX M TE€TEPOreH-
HBIX MPOIIECCOB
ba3oBblii YMmerh
OIIK-2.5. Ymertb: npu- .
;E MEHATh B mpodeccro- | TPUMCHATH B PO eCCUOHAIBHON JICSITCIIBHOCTH
3 HANBHOH nesTenpHoCTH | CCTCCTBCHHOHAYYHBIC OOIIIenHKEHEPHBIC 3HA-
=z eCTeCTBEHHOHAy4Hbie 1 | I
=) 00IIIenH)KEHEpHBIC 3HA-
HUSA
= Bruicoknii Baagern:
E OIIK-2.8. BnaneTs: | HaBBIKAMH ~ MAaTEMaTUYECKOTO  MOJIECITUPOBAHUS
=2 HABbIKAMU MaTeMaTH4e- | TEXHOJIOTHUYECKUX MPOIIECCOB U 00OPaOOTKH dKCIIe-
2 CKOTO MOJICTTUPOBAHUS | PUMEHTAJBLHBIX JTAHHBIX
= TEXHOJIOTHYECKUX TpO-
E HeccoB M 00pabOTKM
= AKCIIEPUMEHTAIIbHBIX
A

JaHHBIX
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HavyaabHbIii

OIIK-4

IHoporossrii

[IK-4.1. 3naTth. KOM-
TUIEKC HM3MEPHUTEIBHBIX
cpeacts  (mpubopoB),
buKcupyromux 3Hayde-
HUSl BOXHCWIIHMX Iapa-
METpOB pabOTBl BCEX
TEXHOJIOTUYECKUX  all-
apaToB; KOMIUIEKC JIO-
KaJbHBIX CPEICTB PEry-
JMPOBAHUSA, OIPENes-
IONIMX HOPMAJbHYIO U
Oe3omacHyro  paboTy
000pyIOBaHUS M TEXHO-
JIOTHH B LIEJIOM; TEXHO-
JIOTHIO TIPOBEICHUS TH-
MOBBIX JKCIEPUMEHTOB
Ha CTaHAapTHOM 000py-
JIOBaHUU B J1labOpaTo-
YU U Ha IPOU3BOJICTBE;
OCHOBHBIC BHJIbI CHCTEM
ABTOMATHYECKOTO PETy-
JUPOBAHUS W 3aKOHBI

ynpaBieHusi;  (U3UKO-
XMMHYECKHE  3aKOHO-
MEpPHOCTH  IPOTEKaro-

uX IMpouecCcoB Ha pas3-
JIMYHBIX CTaAUAX TEXHO-
JIOTUYCCKOTO IIponecca.

3HATH. KOMIUIEKC H3MEPUTEIBHBIX CPENICTB
(mpubopoB), PUKCUPYIONTUX 3HAYCHUSI BayKHEH-
[IMX [apamMeTpoB pabOTHI BCEX TEXHOJIOTHYEC-
CKMX  allaparoB; KOMIUIEKC JIOKaJbHBIX
CPEIICTB PEryJIUPOBAHUS, OMPEICISIFOIINX HOP-
MaJbHYI0 M 0€3011acHyI0 paboTy 000pyI0BaHUS
Y TEXHOJIOTHH B IIEJIOM; TEXHOJIOTHUIO TIPOBE/Ie-
HUS THITOBBIX SKCIIEPUMEHTOB Ha CTaHIapPTHOM
000py10BaHNU B J1a00OpaTOpUu U Ha MPOU3BO/I-
CTBE, OCHOBHBIC BHJIbI CHCTEM aBTOMAaTHYe-
CKOTO PEryJIHpPOBaHUS M 3aKOHBI YIPABIICHUS;
(U3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH IPOTE-
KAIOIIUX MPOIECCOB HAa PA3IUYHBIX CTATUSIX
TEXHOJIOTUYECKOTO MpoIecca
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OcHoBHOIM

SaKII0UYUTEIbHBIN

Ba3oBbIii

OIIK-4.2.Ymetb: mpH-
MEHSTh 3HaHUS CMEX-
HBIX M COIYTCTBYIOLIMX
JTUCHUIUTHH TIPH pelle-
HUM  TpodeccruoHanb-
HBIX 3aja4; BHIOUpPATh
KOHKPETHBIC THIIBI TIPH-
OOpOB LTS TMATHOCTHKHU
XUMHUKO-TEXHOJIOTHYE-
CKOT0 TIpoIiecca; BBIOU-
paThb paroHAIBHYIO CH-
CTEeMYy peryJIHpPOBaHUS
TEXHOJIOTUIECKOTO TPO-
necca; OonpeieisTh OcC-
HOBHBIE CTaTHYECKUE U
JMHAMUAYECKHE Xapak-
TEPUCTUKH  OOBEKTOB;
aHATM3UPOBATh TEXHO-
JIOTHYECKUE TapaMeTphl
nporecca M BBIMOIHATh
00paboTKy MOITYyYEHHBIX
pe3yJIbTaTOB.

YMmerh

MIPUMEHATH 3HAHUSI CMEXHBIX U COMYTCTBYIOIINX
JTUCIHUIUIMH TPU peUIeHHH MpodeccuoHalIbHbIX
3a/1a4; BBIOMpATh KOHKPETHBIC THITBI MTPHOOPOB
JUISL  AMArHOCTUKH XHMHKO-TEXHOJOTHYECKOIo
mpolecca; BblIOMpaTh PpalMOHAIBHYI0 CHUCTEMY
pEeryJMpoBaHUsl TEXHOJOTUYECKOTO Ipoliecca;
OIpEeEIATh OCHOBHBIE CTAaTUYECKUE U JIMHAMU-
YEeCKUE XapaKTePUCTHUKU OOBEKTOB; aHAIU3UPO-
BaTh TEXHOJIOTMUYECKUE MapaMeTphl Ipolecca U
BBIMOJHATH 00pabOTKY IMONTYYEHHBIX pe3yJibTa-
TOB.

Broicokmii

I1K-4.3. Bnagers: HaBbI-
KaMu paboThl Ha COBpe-
MEHHBIX Hpubopax u
YCTpOICTBAX; METO-
JlaMH yIpaBJIEHUS U pe-
TYyJIUpPOBaHUS XUMUKO-
TE€XHOJOTMYECKHUX TpO-
LIECCOB; CIMOCOOHOCTBIO
aQHAJIU3UPOBATh TEXHO-
JOTUYECKUM  Ipouece
KaKk OOBEKT ympaBlie-
HUS;, HaBbIKAMHU IMPOBE-
JIEHUS CTaHIAPTHBIX H
cepTU(UKAIIMOHHBIX HC-
MBITAHUN  MaTepualioB,
u3aenui

Baaners

HaBBIKAMHU Pa0OTHI HA COBPEMEHHBIX NMPHOOpax u
YCTpOMCTBAX; METO/IaMH YIIPABJICHUS U PETyJINpo-
BaHUS XUMUKO-TEXHOJIOTHIECKHUX IIPOIIECCOB; CIIO-
COOHOCTBIO ~ AHATU3UPOBATh  TEXHOJIOTMYECKHUN
mporece Kak 0OBEKT YIPaBICHUST; HABBIKAMHU TIPO-
BE/ICHUS CTAHAAPTHBIX U CEPTHU(PUKAIIMOHHBIX HC-
MBITAHUI MaTEPUATIOB, U3AECITUI
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IlepeyeHb KoMneTeHIIUI (3JIEMEHTOB KOMIIeTeHIHi), popMuUpyeMBbIX B pe3yJbTarte
OCBOEHUS Y4eOHOM M CUUITHHBI

Ne | Kopx xoH- Kontponupyemsie
n/m | Tponupye- | @opMyIHpOBKA KOHTPOIUPYEMOH | TEMbI YU4eOHOM OTanst opMHpo-
POHPY pMYyIHP POHPY Y BaHus (cemecTp
MOM KOM- KOMITETCHITHH JUCITUTLIAHBI,
W3Y4YCHUS)
MeTCHINH PAKTUKU
1 | OIIK-2 CrnocoGeH ucnonp3oBarh Matema- | Tema 1-6 ODO - 6;
THYeCKHe, (Pu3ndeckue, (HU3MKO- 300 -6
XUMHYECKHE, XUMUYCCKHUE Me-
TOJIbI JUIS peleHus 3a1a4 nmpodec-
CHUOHAJIbHOU JIEATEIIbHOCTH
2 OIIK-4 Cnocoben obecneunBath TpoBe- | Tema 1-6 ODO - 6;
JICHUE TEXHOJOIMYECKOro Mpo- 300 -6

mecca, HMCIIONB30BaTh TEXHUYE-
CKHE CpEJICTBA JJII KOHTPOJS Ta-
pPaMeTpOB TEXHOJIOTHYECKOIO ITPO-
1lecca, CBOMCTB ChIpbS U TOTOBOM
MNPOAYKLIHNH, OCYIIECTBIATh U3ME-
HEHHUE TapaMeTpoB TEXHOJIOTHYE-
CKOr0 mpolecca Mpu U3MEHECHHH

CBOMCTB CBIPbS

IToxka3zaTenu n KPUTECPHH OIICHUBAHUSA KOMHETQHHHﬁ, OINMCaHHueE KAaJI OICHUBAHUA

Ilnanupyemelie KonTpomupy-
Ne Py p Py Haunmenona-
o/ Kox xomme- | MHaukaTtopbl 10CTH- | pe3yJbTaThl 00y- €Mbl€ TEMBI HIE OICHOY
TEHUUU KCHUS KOMIICTCHIIUU | YCHHS 10 IUCIU- | yIeOHOU nuc-
e HOTO CpeCTBa
[UTAHE §80500M0505031
1. | OIIK-2 OIIK-2.3. 3Hare u uc- | 3Harp 1 ucroasb- | Tema 1-6 TecToBbIE 32a-
[OJb30BaTh  3aKOHBI | 30BaTh  3aKOHBI naHus (Iopo-
AIEKTPOTEXHUKH, ANEKTPOTEXHUKH, TOBBIH ypoO-
MIPUHIIHAITEI ICHCTBUS U | IPUHIIAIIBI  JCH- BEHB), pa3HO-

METO/Ibl pacyeTa TUIO-
BBIX DJIEKTPOTEXHHYE-
CKMX M DBJEKTPOHHBIX
YCTPOWCTB IJisl pellie-
HUS BO3HHKAIOIIIUX
dbuznyeckux 3aaad, ca-
MOCTOSITEJIBHOTO TIPHU-
oOperenust  ¢uznde-
CKHMX 3HAaHHUH, I II0-
HUMaHUSl TPHUHIIUIIOB
paboTel MpPUOOPOB U
YCTPOWCTB

OIIK-2.5. Ymers npu-
MEHSTh B Tpodeccro-
HaJbHON  JIeATEIILHO-
CTH €CTECTBEHHOHAYY-
HbIE W OOIICHH)XECHEP-
HbIE 3HAHUS

CTBUSL M METOJBI
pacuera TUIOBBIX
INEKTPOTEXHUYE-
CKHX U JJIEKTPOH-
HBIX  YCTpOWCTB
JUISl pELIEHMSI BO3-
HUKAIOMUX QU3U-
YEeCKHUX 3a7ad, ca-
MOCTOSITEILHOTO
npuoOpeTeHust
(bu3nueckux 3Ha-
HUM, I TIOHUMa-
HUS TPUHIUIIOB
pabotbl  mpubo-
POB U YCTPOMCTB

Ymers: mnpume-
HATH B Ipodeccu-
OHAIBHOW  Jiesl-

YpOBHEBBIE 3a-
Ja4M 1 3a7a-
HUS, DK3aMeH
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OIIK-2.8. Bnanets
HaBBIKAMHU MaTeMaTH-
YEeCKOr0 MOJICIMPOBa-
HUSl TEXHOJOTHYECKUX
MpoOIeCCOB U 00pa-
OOTKM  DKCIIEpPUMECH-
TaJIbHBIX JIAHHBIX

TEIILHOCTH €CTe-
CTBEHHOHAYYHBIC
U OOIIeHHKECHEP-
HbIE 3HAHUS
Baanern. HaBBI-
KaMd MaTeMaTH-
YECKOro MOJCIIH-
POBaHMS TEXHO-
JIOTHYECKHUX TIPO-
1eccoB M obpa-
OO0TKM 3JKcIepHu-
MEHTAJIbHBIX JIaH-
HBIX

OIIK-4.

OIIK-4.1. 3Harh: KOM-
TUIEKC U3MEPHUTEIbHBIX
cpeacts  (mpubopoB),
¢uKcHpyOIUX 3Haye-
HUS BaKHEHIINX mapa-
METPOB paboOThl BCEX
TEXHOJIOTUYECKUX aIl-
napaToB;  KOMILIEKC
JOKaJbHBIX  CPEICTB
peryIupoBaHus, OTpe-
JENSAIOUIMX HOpMallb-
HYI0 ¥ 0€30MacHYI0 pa-
6oty o0opyaoBaHUs U
TEXHOJIOTUU B IIEJIOM;
TEXHOJIOTHIO MpOBEJe-
HUS THITOBBIX DKCIIEPH-
MEHTOB Ha CTaHAapT-
HOM OO0OpYy/IOBaHUHU B
nabopaTopun U Ha
MIPOU3BOJICTBE; OCHOB-
HbI€ BHJIbI CHCTEM aB-
TOMaTHYECKOT0 pery-
JMPOBAHUS U 3aKOHBI
ynpaBieHus; (pU3NKo-
XUMHYECKHE 3aKOHO-
MEpPHOCTH MPOTEKAaI0-
MIUX TPOIECCOB HA

Ppa3JIMIHbIX cTagusiax
TCXHOJIOTHYECKOT'O
mnponecca

OIIK-4.2. Ymers: npu-
MEHSTb 3HAHUS CMEX-
HBIX M COITyTCTBYIO-
MUX JUCHMIUIMH TpU
pereHuu  mpodeccuo-
HaJIbHBIX 3a/1a4; BHIOU-
partb KOHKPETHBIE
TUIBl TPUOOPOB LIS
JIMarHOCTUKU XMMHKO-

3HaTh. KOMIUIEKC
U3MEPHUTEIbHBIX
cpenctB  (mpubo-
poB), PHUKCHpYIO-
MUX  3HAYCHUS
BUKHEMIIMX Ta-
paMeTpoB paboThI
BCEX TEXHOJIOTH-
YeCKUX  ammapa-
TOB;  KOMILICKC
JIOKAJIbHBIX
CPEACTB peryiu-
pOBaHUs, Onpee-
JISTFOTITAX HOp-
MaJlbHyl0 U 0e3-
OMacHylo paboTy
o0opyaOBaHUSA H
TEXHOJIOTHH B TIe-
JIOM; TEXHOJIOTHIO
MPOBEJICHUST  TH-
MOBBIX IKCIIEPH-
MEHTOB Ha CTaH-
TapTHOM 000py-
IOBaHUU B J1a00-
patopuu W Ha
IPOM3BOJICTBE;
OCHOBHBIC  BH/IBI
CUCTEeM aBTOMa-
THYECKOTO pEry-
JUPOBAHUS U 3a-
KOHBI  yIpaBlie-
HUSl; (U3UKO-XU-
MHYECKHE 3aKO-
HOMEPHOCTH TIPO-
TEKAOINUX TIPO-
LIECCOB Ha pa3-
JUYHBIX CTaUsIX
TEXHOJIOTHYe-
CKOTO TpoIiecca.

Tema 1-6

TecToBbI€ 3a-
JaHus (1mopo-
TOBBIN ypO-
BEHb), pa3HoO-
YPOBHEBBIE 3a-
Jla4M U 3aja-
HUS, DK3aMEH
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TEXHOJIOTUYECKOTO
nporecca;  BbIOMpPaTh
palMoOHANBHYI0  CH-
CTEMY pEryJIMpOBaHUs
TEXHOJIOTUYECKOTO
npolecca; olnpeaesiTh
OCHOBHBIE  CTaTHU4e-
CKUE U JUHAMUYECKHe
XapaKTePUCTUKH 00b-
€KTOB; aHAJIN3UPOBATh
TEXHOJIOTUYECKHE Ta-
paMeTpbl Ipolecca U
BBITIOJIHATE 00pabOTKyY
HOJYYEHHBIX pPe3yJb-
TaTOB

OIIK-4.3. Bnaners:
HaBbIKaMU paboOThl Ha
COBPEMEHHBIX Npudo-
pax M yCTpOWCTBax;
METOJAaMH YIPABICHUS
U peryJiupoBaHUs XH-
MHUKO-TE€XHOJIOTHYe-
CKUX HPOLIECCOB; CIO-
COOHOCTBIO ~aHaJIU3U-
poBaTh TEXHOJOIMYe-
CKHI1 TIpo1Iecc Kak 00b-
eKT yIpaBJICHUS;
HaBBIKAMH  TIPOBEJIE-
HUS CTaHJIApTHBIX U
cepTUhHUKAITMOHHBIX
UCTIBITAHUN MaTepHa-
JIOB, U3JICTHH

Ymers: npume-
HSTh 3HAHUS
CMEXHBIX H CO-
MyTCTBYIOLINX
TUCIUIUIAH  TIPH
pelieHud  Tpo-
(heccuoHaTbHBIX
3a/a4; BbIOMpAThH
KOHKPETHBIC
TUIIBI  TIPUOOPOB
JUTSL TUATHOCTUKH
XUMHKO-TEXHO-
JOTHYECKOTO
npoiiecca; BBIOH-
paTh paloHAb-
HYIO CHUCTEMY pe-
TYJTUPOBAHUS
TEXHOJIOTHYe-
CKOTO TMpoIiecca;
OTIpeneNiaTh  OcC-
HOBHBIE CTaTHU4Ye-
CKHE W JIUHAMHU-
YECKUEe XapakTe-
pUCTUKH  OOBEK-
TOB; aHAIU3UPO-
BaTh TEXHOJIOTH-
YeCcKue napa-
METpBI TIpoIecca
U BBITIOJIHATH 00-
paboTKy  momy-
YEHHBIX Pe3yJIb-
TaTOB.

Biaagerr HaBbI-
KaMHM paboThl Ha
COBpPEMEHHBIX
npudopax 51
YCTPOMCTBAX; Me-
TOJIaMU yTIpaBJie-
HUS U PEryJiupo-
BaHUS  XUMHUKO-
TEXHOJIOTHYe-
CKUX TIPOIECCOB;
CMOCOOHOCTHIO
aQHATM3UPOBATH
TEXHOJIOTHYe-
CKHMH MpoLecC Kak
00BEKT ympaBJe-
HUS, HaBBIKAMH
MIPOBEICHUS
CTaHIAPTHBIX M
cepTH(HUKAIMOH-
HBIX HCIBITAHUU
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MarepuaioB, H3-
b1 (1507t

HepequL OLCHOYHLIX CPCACTB 110 JUCHUIIIINHEC
«MexaHuka KHUIKOCTH U raso/ ruapaBJIMKa»

1 TecToBble 3aJaHUsl (NOPO2OBbIL YPOBEHD)

Bompoc Ne 1. Kakast u3 3TUX KUAKOCTEN HE ABIJIAETCS KalleabHONU?

a) pTyTh; 0) KEpocuH; B) HE(Th; I') a30T.

Bompoc Ne 2. TTpu moMoru kakoro npudopa onpeaenseTcs: INIOTHOCTh KUIAKOCTH ?

a) BuckozumeTp CTokca; 0) apeoMeTp; B) CTaJIarMOMETp; T') TEPMOMETP.

Bonpoc Ne 3. B xakux eIuHUIIAX U3MEPSIETCS KHHEMAaTHUECKUH KOA(PPHUIUEHT BA3KOCTH
(B cucreme CH)?

a) MeTp Ha CeKyHIy B kBajpate; 0) [Tackans; B) HpI0TOH; T') METp KBapaTHEIN B CEKYHY;
1) JIxoynb.

Bomnpoc Ne 4. Kak popmynupyercs 3akon [lackans?

a) «BHemrHee maBneHue, MPOU3BOAMMOE HA KHUAKOCTh, 3aKIIFOUEHHYIO B 3aMKHYTOM CO-
cyJie, MepeaaeTcs TON KHUAKOCThIO BO BCE CTOPOHBI 0€3 U3MEHEHU»;

0) «Teno, morpy>keHHOE B JKUJIKOCTh, TEPSET B CBOEM BECE CTOJBKO, CKOJIBKO BECUT BBI-
TECHEHHAasi UM KUJKOCTbHY;

B) «JlaBieHue B 11000 TOYKE MOKOSAIICHCS KUAKOCTH 110 BCEM HapaBICHUSM OJHMHAKOBO
U HE 3aBUCUT OT OPUEHTALIUHU IUIOLIA/IKH, HA KOTOPYIO OHO JEHCTBYET».

Bompoc Ne 5. IIpu nmomomu kakoro rnpudopa 3amepsiercst atmochepHoe aaBieHue?

a) bapomertp; 0) BaKyyMMETp; B) TEPMOMETP; T') MAHOMETD.

Bompoc Ne 6. PeanbHoii )KUAKOCTBIO Ha3bIBAETCS )KHUIKOCTH,

a) HE CyILEeCTBYIOIIas B IpUpo/ie; 0) Haxoasaasicsl IpH pealibHbIX YCIOBUSX; B) B KOTOPOMH
HPUCYTCTBYET BHYTPEHHEE TPEHUE; I') CIOCOOHAs! OBICTPO UCTIAPSTHCA.

Bomnpoc Ne 7. OTHomeHre pacxoja >KMIKOCTH K TUIOIIAH )KUBOTO CEUEHHUs Ha3bIBACTCS

a) CpeHHMI pacxo] MOTOKA XHUAKOCTH; 0) CpeHss CKOPOCTh MOTOKA; B) MaKCUMaJbHas
CKOPOCTh MOTOKA; T') MUHUMAaJIbHBIM pacxo/ MOoTOKa.

Bompoc Ne 8. B uem 3akitouaeTcsi reOMETpUYECKUI CMBIC ypaBHeHUs bepHyum?

a) JUIsl TOTOKA pealibHOM KUIKOCTH CyMMa TPEX BBICOT (F€OMETPUUECKOM, Mbe30METpHYe-
CKOM U BBICOTBI CKOPOCTHOT'O HaIlopa) €CTh BeJIMYUHA TOCTOSIHHAS;

0) U151 DJIEMEHTAPHOM CTPYUKHU peambHOM KUIKOCTH CyMMa TPEX BBICOT (T€OMETPHUIECKOM,
bE30METPUUYECKON M BBICOTHI CKOPOCTHOT'O HAIopa) €CTh BEJIMUMHA TOCTOSIHHAS;

B) IIPY YCTAHOBUBILEMCS IBUKEHUH JJIEMEHTApPHOMN CTPYHKU H1€aIbHON KUIKOCTH CyMMa
TPeX BBICOT (F€OMETPUUECKOM, MhE30METPUUYECKON M BBICOTHI CKOPOCTHOI'O HAIOpa) €CTh BEJH-
YHHAa MOCTOSIHHAS.

Kpurtepuu u mkasna olieHMBaHUs 10 OIIGHOYHOMY CPEJICTBY «TECTHPOBAHHE)

[xana oueHu- Kpurepuii onieHnBanus
BaHus (MHTepBal Oa-
JIOB)
5 85 — 100% mpaBUIIBHBIX OTBETOB
4 71 — 85% npaBUIBHBIX OTBETOB
3 61 — 70% mpaBHIBLHBIX OTBETOB
2 60% npaBUJIbHBIX OTBETOB U HUXKE
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Pegepar
(6a30BbIii ypOBEHbD)

1. T'mapaBanueckoe MpeICTaBICHUE O KHUAKOCTHU, ONPEAEICHUS UICATbHON U peanbHON
KareJabHOU KHUIKOCTH U rasa.

2. HampspkeHHOE COCTOSIHME KUAKOCTH.

3. OcHOBHBIC (HM3UYECKHE CBOMCTBA KXUIKOCTEH (IJIOTHOCTb, YIEIbHBIA BEC, BSI3KOCTH,
C)KMMAEeMOCTh, TEMIIEPATYpHOE PACIIMPEHUE, PACTBOPUMOCTb, UCHAPAEMOCTb, OBEPXHOCTHOE
HATSHKEHHE, TETIONPOBOIHOCTb, TEIIIOEMKOCTD).

4. Teopus nogo0us1, KPUTEPUH 1TO100USI.

5. IlonaTtue naBieHus, MIKAJIbl U3MEPEHUS U U3MEPUTENbHbIE TPUOOPHI (ITHE30OMETP, PTYT-
HBII MaHOMETp, OapoMeTp).

6. uddepennmanbHoe ypaBHEeHUE CTaTHKU (Ditsiepa).

7. OCHOBHOE ypaBHEHUE T'UIPOCTATUKH, 3aKoH [lackans.

8. JlaBneHue KUIKOCTH Ha TUIOCKHUE U KPUBOJIUHEIHBIE TOBEPXHOCTH.

9. OTHOCUTENBHBIN MOKOM.

10. T'uaponunamuka. OCHOBHBIE MOHATHUS M ONpPECIICHUs, KIacCU(PHUKAIUSI TeUSHUS Ka-
HEJILHON JKUIKOCTH.

11. CymHoCTh OIHOMEPHOTO MOAX0a PEIICHUS 3344 THAPOIMHAMUKH.

12. XapakTepuCTHKU MOTOKA KaNeJIbHOM KUIKOCTH B )KHBOM CEUEHUH.

13. Cuna gaBieHust CTpyu Ha CTEHKY.

14. YpaBHeHue Hepa3pbIBHOCTH (0ajaHca pacxo/ioB).

15. YpaBHEeHUE KOTUYECTBA JBUKCHHUS.

16. YpaBuenue bepuymm (TeruioBas 1 MeXaHu4deckasi pOPMbI MATEMATUUYECKOM 3aITHCH,
reoMeTpHUYecKas HHTEPIpPETAIHs).

17. PexxuMBbI TeUeHHUs KalleJILHOM KUIKOCTH, Yicio PeliHonbca.

18. Buabl conpoTuBieHMi, onrcanue (B yCIOBUSIX BHEIIHEH U BHyTPEHHEH 3a/1a4n).

19. Beruucnenue noteps Hamopa 1o JJIMHE MOToKa (30HBI CONPOTUBIICHUN ).

20. ITorepu Hamopa B MECTHBIX COMTPOTUBIICHHSIX.

21. 3agaua Toppuueniu (MCTeUEHHE KaelbHOM JKUIKOCTH Yepe3 OTBEPCTHE).

22. VcTedenue ®KUIKOCTH Yepe3 [UIUHIPUUECKII HacaloK.

23. 3aromiieHHOe HCTeYeHHE (MCTEUEHHE MO YPOBEHB ).

24. Tpu 3agauu Ha pacyeT MpOCTOro TpyooIpoBoa.

25. Pacuer cioxHbIX TpyOOIPOBOIOB.

26. PacueTr ruIpocUCTEM C HACOCHOM MOJa4el KUAKOCTH.

27. 'mpapaBnuueckuii yaap.

28. OCHOBHBIE XapAaKTEPUCTHKHU Ia30BOTO MOTOKA.

29. OcHOBHBIE YpaBHEHMSI Ta30JUHAMUKHU (ypaBHEHUE HEPA3PbIBHOCTH, YpaBHEHHE MeH-
neneeBa-Knaneiipona, ypaBuenue bepHyum, ypaBHeHHE KOJIMYECTBA TBUKECHHUS).

30. 3anaua Cen-Benana (ucTedeHnue raza yepe3 OTBEPCTHE).

31. IlonaTue ruapoMaIIvHbl, OCHOBHBIE OIIpeIeNIeH s, KilacCu(UKalLus, TEXHUYECKUE 110~
Ka3aTenu padoThl.

32. IloHsATHE TUAPO- U MHEBMOIIPUBO/IA, OCHOBHBIE ONPEAEIEHUS, TEXHUUECKHE TOKa3a-
TeIu pabOTHI
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Kputepun u 1mkasa OleHUBaHUs 110 OLICHOYHOMY CPEJICTBY «pedepary

[Ixana oueHu-
BaHMs (MHTEpBai Oa-
JIOB)

Kpurepuii onieHuBaHus

5

Pedepar npencraBien Ha BBICOKOM YpOBHE (CTYJIEHT B TIOJTHOM
0o0beME OCBETHJI pacCMaTpUBAEMYIO MpOOJIEMAaTHKy, NPUBET apry-
MEHTHI B MOJIb3Y CBOUX CYKJEHHH, BJaieeT MPOPHIbHBIM MOHATHIHBIM
(kaTeropuanbHBIM) ammaparoM U T.1.). OhopMiIeH B COOTBETCTBUU C
TpeOOBaHUSIMU, IPEABSBIIEMbIMH K IaHHOMY BUIY paboT

Pedepar npencraBieH Ha cpenHeM ypoBHE (CTYIEHT B IIEJIOM
OCBETHJI paccMaTpUBaeMyl0 MpOOJIEeMaTUKy, NPUBET AapryMEHThl B
10JIb3Y CBOUX CY’KIEHMM, IOIyCTUB HEKOTOPbIE HETOYHOCTH U T.I1.). B
0o(OpMIICHUH AOMYIIEHbl HEKOTOPble HETOYHOCTH B COOTBETCTBUU C
TpeOOBAHUSIMHU, TPEABSBIISIEMbIMH K JAHHOMY BHUJIY paOOT

Pedepar mpencraBieH Ha HU3KOM YpOBHE (CTYIEHT JIOMYCTHII
CYILLIECTBEHHbIE HETOUHOCTH, U3JI0KHI MaTepHall ¢ OIIMOKaMu, HE Bia-
JI€eT B JOCTATOYHOM CTENeHH MPO(UIBLHBIM KaTeroprallbHbIM arapa-
TOM U T.11.). B opopmiennn nomymieHsr ommOKu B COOTBETCTBUH C Tpe-
OOBaHUSMU, IPEIBIBISIEMbIMU K JAHHOMY BHJy paboT

Pedepar npencTaBieH Ha HEYAOBIETBOPUTEILHOM YPOBHE WM
HE NpeJICTaBlIeH (CTYJEHT He TOTOB, HE BHIIOJIHMII 3a/1aHUE U T.I1.)

KommuiekT 3a1anmii 1Jisi KOHTPOJIbLHOM padoThI
(BBICOKHI YPOBEHb)
BOIIPOCHI TPEThEro YPOBHS CJIOKHOCTH

1. Kakumu napamerpaMu XxapakTepu3yeTcsl HapsKEHHOE COCTOSTHUE JKUIKOM cpefibl (Ka-
HeJNbHON M ra3000pa3Hoil). 3anuIIuTe ONpeieIeHue MapaMeTPoB U MPUBEIUTE €AUHUILY UX U3Me-

penus B cucreme CH.

2. YTo NOHMMAIOT MOJ CKMMAeMOCThIO XKuakocTel? HazoBuTe mapameTpbl KOJTUYECTBEH-
HOM OIIEHKH YIIPYTUX CBOMCTB kUAKOCTH. Korna aTu cBoicTBa MPOSBISAIOTCS OCOOEHHO CUIIBHO?

3. Mcnonb3yst OCHOBHOE ypaBHEHUE TMAPOCTATUKH, JOKAXKHUTE, UTO B JKUJIKOCTH, HAXOSI-
HIEHCS B MOJIE CUJIBI TSHDKECTH, IOBEPXHOCTH PABHOTO JAaBJICHHS (M300apbl) IPEICTABISAIOT COO0M
TOPU30HTAIIbHBIE TUIOCKOCTH.

4. Vxaxute HauboJjee CyleCTBEHHOE OTINYHE TYpOyJIEeHTHOTO TEYEHHSI OT JTaMHUHAPHOTO,
a Tak)Ke KpUTEPUH, ONPEAEISIIOUIUN PEKUM TEUEHUS.

5. Kakoili cMmbIc B TUApOra3oMexXaHUKe MMEET MOHSTHE ‘“‘CKOpoCTh 3Byka . Hamummre
dbopMyIIbI 1715 OTIpeieIeH s CKOPOCTH 3BYKa a) B OJJHOPOJIHOM KUAKOCTH, O) B Taze.

6. UTo Ha3BIBAIOT TMAPABIMYECKAM YIApOM, M KOTJa OH BO3HUKAET? YKaKUTE CIOCOOBI
3aIIUThl THAPOCUCTEMBI OT HETO.

8. Boma (mmotHocThI0 =1000 Kr/M°) Yepe3 KOHHYECKOE COTLIO BHITEKAeT M3 HAMOPHOTO
6aka B atMmocdepy. OnpeenuTb CKOPOCTh CTPYHU 3a COIIOM, €CIIM U30BITOYHOE JaBJICHHUE MEpe]
coruioM =3000 kIla, ko3 puIMeHT COMPOTUBICHHSI COTIIIA, OTHECEHHBIN K CKOPOCTHOMY HAaropy
B BBIXOJIHOM ceuenuu, =0,1.

9. CkaxwuTe, Kak U3MEHSTCS IMOTEPH JaBJICHUS Y JAMUHAPHOTO MTOTOKA B TPSIMOU ITWITHH-
JIpUUYECKOi TpyOe, eciiu OXJIaAUTh KUAKOCTh 0€3 U3MEHEHHSI pacXo/a: a) yMeHbIaeTcs, 0) ocTa-
HYTCSl IPEKHUM, B) YBEITUYATCS.

10. Kakoe copepxaHue BKJIQIbIBAIOT B MOHATUE — PaBHOBECUE >KMIKOCTH uiu raza? Ka-
KOBbI 0COOCHHOCTH HAIPS’KEHHOI'O COCTOSIHUSI ’KHUIKOCTEHN U T'a30B, HAXOASIIUXCSI B paBHOBECUU?

11. HanumuTe ¥ NOsSICHUTE ypaBHEHUE, YCTAHABIIMBAIOIIEE B3aUMOCBSI3b MEXK/y MapaMeT-
pamu cOCTOSIHUSA (AaBlIeHUE, INIOTHOCTh, TEMIIEPATYpa) COBEPIICHHOTO Ta3a.
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12. Tlokazanust prytHoro 6apomerpa =740 MMm.pT. crosnba. OnpenenuTe AaBICHHE aTMO-
coepsl B [Tackansx, eciu WIOTHOCTH pTyTH =13,6 103 Kr/M>,

13. 3anumure U NOACHUTE MEXaHUUYECKYIO (OPMY YpaBHEHUs S3HEPTUH WA 0000ILEHHOTIO
ypaBHeHus [l. bepHyum 11l CTaMOHAPHOIO IMOTOKA PEAIBHOM KaNeIbHON )KUAKOCTH.

14 . 13 6onbmioro 6amona ¢ abcomoTHbiM aaBneHruemM =200 kIla u temmepartypoit =300
K Bo3myx ( =1,4; = 287 JIK/KT ; — mOCTOSTHHAs aJna0aThl, — Ta30Basi MIOCTOSIHHAS) BHITEKACT B
atmocdepy ¢ gasiaenuem 100 klla. Onpenenure CKOPOCTh BO3MYIITHOW CTPYH B BBIXOJHOM CeYe-
HUU COILIa.

15. Kak u3menutcs uucio Peiinonbaca Re y moToka »KHMAKOCTH B TUITUHAPUYECKON TpyOe,
€CITM JKUKOCTh OXJIAAUTh 0e3 n3MeHeHus pacxozna?

16. Kakoe nBuXKEHHE KUAKOCTU MM Ia3a Ha3blBalOT OJHOMEPHBIM, YCTaHOBUBIIMMCH,
IJIABHOU3MEHSIOIIUMCS ?

17. AGcontoTHOE U U30BITOYHOE AABICHUE: ONPEAEICHHUE, UX B3aUMOCBS3b, €ANHUIIbI U3-
MEpPEHHUSI.

18. HanumuTe U nosicHUTe BBIPAYKEHHE MOLIHOCTH MTOTOKA B €0 HOPMAJIbHOM (KHBOM)
CEYEHUHU.

19. Ilpu paboTe MHEBMOCUCTEM MHOT/Ia HAOIIOAAaeTCs “3amupaHue’ cornei U APYTUx diie-
MeHTOB. [losicHUTE 3TO sIBIEHUE U YKAXKUTE YCIOBHUS, IPU KOTOPBIX OHO MPOSIBIISIETCA.

20. IToctpoiite rpaduk H3MEHEHUs CPeHEH CKOPOCTH B/I0JIb IOTOKA HEC)KUMAEMOM K-
KOCTH B KaHaJle, IOKa3aHHOM Ha PUCYHKE.

21. Hanumute 1 rpadguyecky NpoMILIIOCTPUPYHTE YpaBHEHUE KOJIUYECTBA IBUKEHUS JJIs
YCTaHOBUBILETOCS IOTOKA KHUJIKOCTU. Y paBHEHUE COCTaBbTE /JIsl KOHTPOJIBHOTO OTCEKA, OTpaHHU-
YEHHOTO JIByMsl HOPMAJIbHBIMHU CEYEHUSIMHU U CTEHKOH pycia.

22. BoiBenete popMyily [Jis ONIpeieIeHMsI JaBJICHUS PH Ha BBIXOJI€ U3 Hacoca, MOJAt0IIEero
¢ pacxozoM Q Macio MIOTHOCTBIO P 10 TPYOOIpoBOLy JUIMHOM | n fuamerpom d K rUAPOLIUIMH-
Ipy, naBieHue B paboueil mojoctu kotoporo pr. CyMMapHbId KO3((GUIMEHT CONPOTUBICHUH,
IPUBEJICHHBIM K CKOPOCTHOMY HAIIOpY XHJIKOCTH B TpyOonpooze, C.

23. B cocyn, 3aroTHEHHBIH KHUIKOCTHIO, BCTABIICHBI JIBa IUTyHXepa auamMerpom d1=40 mm
u d2=70 MM (puc.), ouH U3 KOTOpbIX HarpyxeH cuioit F=800 H. OnpenenuTs noka3anue MaHo-
MeTpa p u cuity F2, ynep:kuBaroIiyto B paBHOBECUH BTOPOH IUTYHXKEP.

24. 3 Gaka c MOCTOSIHHBIM YPOBHEM (pHC.) BOJa BBITEKAeT B arMochepy depe3 cxojis-
muiicst Hacanok (d=25 mwm, d1=50 mm, 1=2,5 M, h=0,5 M, naBnenne p_o=175 klla). Onpenenuts
BBICOTY (POHTaHa MPH MOJHOCTHIO OTKPHITOM BeHTHIIE. [IpH pacueTe yuecTh Bce MECTHBIE CONPO-
TUBJICHUS.

25. OmpenenuTh MaKCUMaJIbHYIO TOJjauy LEHTPOOSKHOro Hacoca (puc.), nmepeKaunuBaro-
1Iero Bojy B OacceiiH, eciu 3aaHbl: Xapakrepuctuka Hacoca H=f(Q) (cm. Tabin.), amamerp Tpy-
6onposoaa d=300 mm u obmias mmHa =200 M. Marepuan TpyObl — CTallb.

KpuTepun u mkaja oneHMBaHHUs 110 OLICHOYHOMY CPeICTBY KKOHTPOJIbHasi padoTa»

[IIxkana oueHuBa- Kpurepuit onennBanus
HUs (MHTEepBaAI 0AJIIIOB)

5 KonTtponbHas paboTa BBEITIOJIHEHA Ha BBICOKOM ypOBHE (TIpa-
BUJIbHBIE OTBETHI JaHbl Ha 90 — 100% Bompocos/3a1ay4)

4 KonrtponbHas paboTa BBIIIOJHEHAa Ha cpelHEM ypoBHe (mpa-
BHJIBHBIC OTBETHI JIaHbI Ha 75 — 89% BompocoB/3aaa4)

3 KonrtponbHas paboTa BbINONIHEHA HAa HU3KOM YpOBHE (mpa-
BHIJIbHBIC OTBETHI JIaHbl Ha 50 — 74% BompocoB/3aaa4)

2 KonrtponbHas paboTa BBIIIOJHEHA HA HEYIOBIETBOPUTEIHLHOM
ypoBHe (MpaBUJIbHBIE OTBETHI J1aHbl MeHee ueM Ha 50%)
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OIIeHO‘leIe cpeacrea ajad HpOMe)KyTO‘[HOﬁ aTTeCTAllHU <OK3aMEH»

1. Mopens crutomHoi cpeasl. Moaens HecxruMaeMoi cpepl. O01mas mocTaHOBKa 3a/1a4H.

2. OcHOBHBIC (U3HYECKUE BETUIHHBI U (PU3NUECKHE CBOMCTBA XKuAKOCTeH. OO03HAUCHUE
U €IUHHIIBI U3MEPEHUs. MaKpOCKOIMUECKUE MapaMeTphl U ()YHKIIUU COCTOSHUS CPEJIbL.

3. JlaBnenue xuaxoctu. PaBHOBecHe KHUAKOCTU. AOCONIIOTHOE U U30BITOYHOE JaBJICHHE,
MaHOMETPHYECKOE JaBlIeHUE, BaKyyM. [IpuOopsl 1151 u3MepeHus JaBlIeHUs U BaKyyMma.

4. AOGCONIOTHBIN M OTHOCHTENIbHBINA TOKOU >XUIKOCTH. CHITbI, TEHCTBYIONMIME HA JKUIKUI
oobeM. [Juddepennmanbapie ypaBHeHHS )XuaK0CTH. [loBepxHOCTH paBHOro naBieHus. OCHOBHOE
ypaBHeHUe rupoctaTtuku. Juddepennumanbnoe ypaBHeHe paBHOBecHs (ypaBHEHUE Diiepa).

5. 3akoH [lackans. Dmropsl naBneHusd. JlaBiaeHue )KUIKOCTH Ha MJIOCKYIO M KPUBOJIMHEH-
HYIO TIOBEPXHOCTH.

6. OTHOCUTENIHOE PAaBHOBECUE KUJIKOCTHU P MOCTYNATEIbHOM PaBHOYCKOPEHHOM JIBU-
JKEHUHU COCYJla U BO BPAILAIOIIEMCS COCY/E.

7. OCHOBBI KMHEMAaTUKH >KUJIKOCTH M Ta3a. MeToJbl KHHEMaTHYECKOIO HCCIIEIOBaHUS
CIUTOIIHOM cpenpl. Knaccudukanus ABMKEHUS KUAKocTel. Pacxo KuakocTu.

8. YpaBHeHue Hepa3pblBHOCTH (ypaBHeHUE OamaHca macchl). Jlmaun Toka. TpyOka Toka.
CrpyiiHas MOJieJb TOTOKA.

9. JIBmKeHHE KUIKON YaCTHUIIBI.

10. BuxpeBoe nBukeHue XUAKOCTH. Buxppb nonsd. BuxpeBas nunus. Buxpesoil mnyp.
Buxpesas TpyOka. Teopembl 0 BUXPEBOM JBHKCHUH U CIICACTBUS U3 HUX.

11. be3BuxpeBoe TeueHue KUIKOCTH (MOTeHIHaIbHOe TeueHue). [[oTeHIan ckopocTH.

VYpaBuenue Jlannaca. @yHKuus TOKa.

12. YpaBuenue aBuxeHus xxuakoctu. [lepsas Teopema Diinepa. YpaBHEHUE MOMEHTOB
KOJIMYECTBA JBHKEHUS (BTOpOE ypaBHEHHE Diijiepa).

13. Juddepennmansuoe ypaBHEHHE JBUKECHUS B HAMTPSDKCHUSX.

14. uddepennmansubie ypaBHenus HaBbe-CTokca u ux pemienus (ypaBHeHHe Diinepa,
ypaBHeHue ['pomeku- Jlem0a, nnrerpan Komm-Jlarpanxa).

15. YpaBHenue bepHyy 1U1si yCTAaHOBUBILETOCA JBH)KEHUS HEC)KUMAEMOW KUJKOCTH U
€ro aHaJu3.

16. YpaBHenue bepHym a1 MOTOKA peaabHOM XKUAKOCTH. YpaBHeHHE bepHymmu st
peanbHBIX Ta30B.

17. Ilpaktuueckoe npumeHeHue ypaBHeHust bepnymnu (Tpyoka ITuto, TpyOka Ilpanass,
TpyOka Bentypu, como, ntuadpparma).

18. NuTerpanbaoe u auddepeHmaibHoe YpaBHEHUS SHEPTUH.

19. MonennpoBanue ruIpOJUHAMUYECKUX SBICHHUM.

20. Teopust nogo6us. Kpurepuu ruspoinHaMU4ecKoro noaoous

21. Bugpl conpotuiiennii. OCHOBHOE ypaBHEHHE PABHOMEPHOIO JBUKCHHUSL.

22. Knaccuduxkanus notepb Haropa, paBHOMEPHOE U HEPaBHOMEPHOE JIBUKEHHE.

23. [lotepu Hamopa Mpu paBHOMEPHOM JBUKCHHUH JKUKOCTH: JIJAMUHAPHBINA PEKUM, Typ-
OyJICHTHBIN PEKUM JIBHKCHUSI )KUJIKOCTH.

24. Ilorepu Haropa Ipy HEPAaBHOMEPHOM JBUKEHHUH KUAKOCTU (MECTHBIE ITOTEPH).

25. Kiaccudukanms TuapaBIndecKuX CUCTEM 110 COTIPOTUBIICHHUSM.

26. Ucteuenue yepe3 Majoe HE3aTOIJICHHOE OTBEPCTHE, KOA(PUIMEHT CXKATUs CTPYH,
CKOPOCTH U pacxo/a.

27. Ucredenne noj ypoBeHb. McTeueHne u3 Oonblnx oTBepcThii. Mcreuenue u3 cocyna
IIpU IEPEMEHHOM Harope.

28. Hcreuenne )XUIKOCTH YEPE3 HACAIKU.

29. 3aTormieHHbIe CBOOOIHBIE CTPYH. VIcTeueHne ra30B U3 OTBEPCTHIA.

30. Ha3znauenue u kiaccudukanus TpyOonpoBoI0B U pacxo1oB. [ uapasarueckuii pacyer
pocTOro TpyoompoBoIa.
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31. 'mppaBanYecKuid pacyeT JJIMHHOTO TPyOOIpOBOAa MMOCTOSTHHOTO JUAMETA.

32. Pacder TpyOoOIpoBoa C MOCIEI0BATEILHBIM COSANHCHUEM, TTapaJlIeIbHBIM, Pa3BETB-
JICHHBIM, C HETIPEPBIBHOM pa3fauei )KUIKOCTH.

33. I'mapaBiauyeckue XapaKTEpUCTUKU TPyOOIIPOBOIOB.

34. I'mppaBnuyeckuid yaap B Tpy6ax, dopmyna XKykoBckoro. Bumbl ruapaBimdeckoro

yaapa. SIBjieHue KaBUTaLUK.

35. YcraHoBuBIIIEeCS NBMKCHHUE KUIKOCTH B OTKPBITBIX pyciax. Y IeJdbHas SHEPTUs I10-
TOKa U ceueHusi. Kputnyeckas riryOuHa, YKJIOH.

36. PaBHOMEpHOE NBI)KEHHE B OTKPBITHIX pyciax. OCHOBHBIC THITBI 33/1ay MPHU pacyueTe
OTKPBITHIX KaHAJIOB, TUJPABIMUECKHUI MPBIKOK

37. BogocnuBsl (001IM€ CBEICHUS, BOJIOCIUBBI C TOHKOW CTEHKOMU, C ITMPOKUM TIOPOTOM).

BopocinuBeI-BoIOMEDBL.

38. OcHOBBI (UIbTpaIuH, PUIBTPAIMOHHBIE CBOKWCTBA IPYHTOB. CKOPOCTh (DHIIBTpAIIUN 1

K0dpunreHT punbTpamu.

39. OcHOBHBIE CBEICHUS O TMIPABIMYECKUX MallMHax U ruaponpusone. Hacocs! u run-
pornepeaauu (JI0MacTHbIe, BUXPEBBIE U CTpYHUaThle, THAPOAMHAMUYECKHE NIEpEaun ).

40. TlopuHeBblE HACOCHI, POTOPHBIE TMIPOMALIMHBI, POTOPHO-TIOPIIHEBbIE, IIACTUHYA-
ThIE, IIECTEPEHYAThIE U BUHTOBBIC, THIAPOLIVIIMHPBI U TUAPOABUTATEIIHN.

41. I'mppoannaparypa. 'uaponpusoa, peryJimpoBaHue

42. I'a3oquHamuka. McxonHble cooTHOIIEHUS. Y paBHEHHE dHepruu. Kpuruueckas u Mak-
CUMaJIbHAsl CKOPOCTh rasa. [lapameTpbl H309HTPONINYECKOIO TOPMOKEHUS rasa. I'azoguHamuue-

ckue Qynkuu m(A), (L), e(1).

43. CBsI3b CKOPOCTH 'a3a C CeUeHHEM IOTOKA. 3aKOH oOpalleHus Bo3aencTus. Mcreuenue
rasa. ['eoMerpudeckoe BO3JEHCTBHAE HA Ta30BBIN TOTOK. BHbI comen peann3yomux CBEpX3ByKO-

BOC TCUCHHC Ira3a.

44. OmHOMEpHOE TE€UYEHHUE ra3a ¢ TPEHUEM U YHEProoOMeHoM. uddy30pb1. DKEKTOPHI.
45. BonHbl pa3zpexeHus.
46. Ckauku yIUIOTHEHHUS.
47. Ilonarue norpanuyHOro cios. OTpBIB IOIrPaHUYHOIO CJIOS M COIPOTUBIIEHUE IIPH OT-
PBIBHOM 0OTeKaHUU. BiusiHue pa3auuHbIX (DaKTOPOB Ha SIBJIEHHUE OTPHIBA.
48. JlonaTo4yHas pemieTka B ra30BOM IOTOKE.
Kpurtepun u mkaJa oeHuBaHUS K NPOMEKYTOYHOH aTTeCTalUH

<«QK3aMEH»

Ixkama oneHUBaHUA

XapaKTepI/ICTI/IKa SHAHUA IIPpEeaAMETa U OTBCTOB

OTINYHO (5)

CryneHT ri1y0oKo U B TOJIHOM 00bEME B1aJIeeT MPOrpaMMHBIM MaTe-
puanoM. I'paMOTHO, McUepIbIBAIOLIE U JIOTHYHO €ro U3Jaraer B yCT-
HOM uiu nucekMeHHoOU (opme. IIpu 3TOM 3HaET peKOMEHOBAHHYIO
JUTEpaTypy, NPOSBISET TBOPUECKUI MOJIXO/ B OTBETaX Ha BOIPOCHI
Y TIPAaBWJIBHO OOOCHOBBIBACT TMPUHSATHIE PEIICHHS, XOPOIIO BIIAJCET
YMEHUSIMU U HaBbIKAMU MPU BBHIOJHEHUHU MPAKTHUECKUX 33/1a4

xoporo (4)

CryneHT 3HaeT IporpaMMHBINA MaTepual, FPaMOTHO U IO CYTH U3J1a-
raeT ero B yCTHOM MJIM MUCbMEHHOM (opme, AormycKas He3HAaUUTEb-
HBIE HETOYHOCTH B YTBEPXKACHUAX, TPAKTOBKAX, ONPEIACICHUAX U Ka-
TEropusIX WIK HE3HAUUTEIbHOE KOIHuecTBO omunook. [Ipu sTom Bia-
JieeT HeoOXOAWMBIMH YMEHHSMH M HaBBIKAMU MpPU BBIIOJIHEHUH
MIPAKTHUYECKUX 3a/1a4

YIOBJIETBOPUTEIHHO (3)

CryaeHT 3HaeT TOJIbKO OCHOBHOM MpPOrpaMMHBIA MaTepual, JOIMyc-
KaeT HETOYHOCTH, HEIOCTATOUYHO YETKUE (OPMYITUPOBKHU, HEMTOCIIE-
JIOBATENbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOW WM MUCbMEHHOMU
dopme. [lpu 3TOM HETOCTATOUHO BJIAJICET YMEHHSIMHU M HaBBIKAMH
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IIPU BBIMOJIHEHUH MTPAaKTHYeCcKuX 3a1a4. JlomyckaeT 10 30% ommbok
B M3JIaraeMbIX OTBETaX

CryneHT He 3HaeT 3HAYUTENbHON YacTh MPOrpaMMHOr0 Marepuasa.
[Ipu 5TOM toMycKaeT NpUHIUITHAIbHbBIE OIIMOKY B I0Ka3aTEIbCTBAX,
B TPAaKTOBKE MOHATHUA U KATETOPHUil, MPOSBISET HU3KYIO KYJIbTYpPY
3HaHUH, HE BJIaJI€ET OCHOBHBIMUA YMEHHSMU M HABBIKAMH ITPH BBIIIOJI-
HEHUU MpaKkTUYecKuX 3ajady. CTyIEeHT OTKa3bIBa€TCsl OT OTBETOB Ha
JIOIIOJIHUTEIIbHBIE BOIIPOCHI

HEYOBJICTBOPUTENIHHO (2)

9. Oco0eHHOCTH OPraHU3aL UK 00yYeHUs ISl JIMI C OTPAHUYEeHHbIMU
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIU/I0B

[Ipu HeoOxonuMocTH padoyas mporpamma y4eOHOM TUCITUIIMHBI MOKET ObITh aJalTHPO-
BaHa Juis o0ecriedeHns: o0pa3oBaTeIbHOTO MPOIecca NHBAIHUOB U JIUI] C OTPaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBbS, B TOM UYHUCJI€ C IPUMEHEHUEM 3JIEKTPOHHOTO OOY4YEeHHUS U TUCTaHIMOH-
HBIX 00pa30BaTEIbHbIX TEXHOJIOTUH.

Jliis aTOTO TpedyeTcs 3asBIeHUE CTYACHTA (€ro 3aKOHHOTO MPEICTAaBUTENs) U 3aKITI0YCHHE
ncuxonoro-meauko-neaarorndeckon komuccuu (IIMIIK). B cioyuae HeoOxomumoctu oOydaro-
HIMMCSI U3 YKCIIa JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pOBBs (110 3asBJICHHIO 00ydarolie-
rocs), a /Ui MHBAJIWJOB TaKXXe B COOTBETCTBUU C MHIUBUAYAJIbHON IPOrpaMMOil peabunuranuu
WHBaJIN/1a MOTYT MpeIaraThbCsl CIEIYIONINe BApUAHThI BOCIPUITHS yueOHON HHPOPMAIINH C yUe-
TOM HX WHIUBHIYTbHBIX ICUXO(U3HMIECKUX OCOOCHHOCTEH:

— cO3J1aHNe TEKCTOBOM BEPCUH JIFOOOTO HETEKCTOBOTO KOHTEHTA JJIsi €r0 BO3MOXKHOT'O Tpe-
00pa3oBaHus B aJIbTEPHATUBHBIEC ()OPMBI, YIOOHBIE IS PA3INYHBIX T0JIH30BATEIICH;

— CO37]aHie KOHTEHTAa, KOTOPBIIl MOKHO MPEICTaBUTh B PA3IMYHBIX BUJIaX O€3 MOTepH J1aH-
HBIX WJIH CTPYKTYPBI, IPEyCMOTPETh BO3MOXKXHOCTh MACIITA0MPOBAHUS TEKCTa U U300payKeHU
0e3 moTepu KauecTBa, MPeayCMOTPETh JOCTYIMHOCTh YIIPABICHUS KOHTEHTOM C KJIIaBHATYPBI;

— CO3JIaHNe BO3MOYKHOCTEH /Il 00Yy4aIOUINXCsl BOCIIPHHUMATH OJTHY U TY K€ HH(POPMAIIHIO
U3 Pa3HBIX UCTOYHUKOB, HAIIPUMEP, TaK, YTOOBI JIMIIA C HAPYUICHUSAMH CIIyXa Moydanu HHPOp-
MAaIMIO BU3YalIbHO, C HAPYLICHUSIMH 3pEHUS — ayJHaJIbHO;

— MPUMEHEHHUE MPOTPAMMHBIX CPEICTB, 00ECIIEUNBAIOIINX BO3MOKHOCTh OCBOCHHUS HABbI-
KOB U YMEHUU, GOPMUPYEMBIX TUCIUIUIMHON (MOAYJIEM), 32 CUET AIbTEPHATUBHBIX CIIOCOOOB, B
TOM YHUCJI€ BUPTYaJIbHBIX 1IA00OPATOPHI U CUMYIISALMOHHBIX TEXHOJIOTHIA;

— MIPUMEHEHUE 3JIEKTPOHHOT0 00Y4YEeHHUs, JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT UM
UL Tiepeayd MHGOpMAaIui, OpraHU3aliKi Pa3IndHbIX (OPM MHTEPAKTUBHON KOHTAaKTHOM pa-
00ThI 00y4arOIIErocs ¢ MPenoiaBaTesieM, B TOM Uncie BEOMHAPOB, KOTOPHIE MOTYT ObITh UCIIOJIb-
30BaHbI [Tl IPOBEJIEHUSI BUPTYAIbHBIX JIEKIIHH ¢ BO3MOXKHOCTBIO B3aMMOJICHCTBHS BCEX y4acT-
HUKOB JTUCTAaHIIMOHHOTO OOYYeHMs], IPOBEJACHNUS CEMUHAPOB, BBICTYIJICHUS C JAOKJIAJaMH U 3a-
[IUTHI BBIMOJHEHHBIX Pa0OT, MPOBEICHHUS TPEHUHT OB, OPTaHU3AIMH KOJUIEKTUBHON paboOThI;

— MPUMEHEHUE 3JIEKTPOHHOT0 00Y4YEeHHUs, AUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT UM
JUTSL OpTraHu3aluu GOpM TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS;

— yBEJIMUYEHHUE MPOJIOJKUTENILHOCTH CAAYM 00YUaIOIIMMCS MHBAJINI0M UITH JTUIIOM C Orpa-
HUYCHHBIMU BO3MOXHOCTSIMHU 370POBbsI (HOPM MPOMEXKYTOUHOM aTTECTAIUMU 1O OTHOIIECHUIO K
YCTaHOBJICHHON MPOAOKUTEIBHOCTH X CAAYU:

— MPOJIOJDKUTENBHOCTD CIaud 3a4€Ta UM SK3aMeHa, TPOBOAMMOrO B MMCBMEHHOU (opme,
— He Oosiee ueM Ha 90 MUHYT;

— TPOJIOJKUTEIBHOCTD MOATOTOBKH OO0YYArOIErocst K OTBETy Ha 3auéTe WM dK3aMeHe,
MIPOBOJIMMOM B YCTHOU opMme, — He Oosiee ueM Ha 20 MUHYT;

— MPOIOJKUTENHHOCTh BBICTYIUIEHUSI 00YUaIOIIETrocs MpH 3alIUTe KypcOBOM pabOThI — HE
Oosee yem Ha 15 MUHYT.
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JIMcT n3MeHeHH i 1 TOMOJTHEHUH

Ne Bunsl nomnonneHuii u uzMe- Jara u HoMep NMpoTOKOJIa IMoamuce
/i HEHUH C yKa3aHHEeM CTpa- 3acenanus kadeapsl (Ka- (c pacmmupoBKoit) 3aBemy-
HUII denp), Ha KOTOpoM ObUTH | FOIIEro Kadenpoit (3aBeayro-
PacCMOTPEHBI U 0JI00PEHBI mmx Kadeapamu)
U3MEHEHUS U IONOJTHEHUS
1.
2.
3.
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JIucT nonoiHeHHi K padoyeil mporpaMmme

YTBEPXIAIO
3aB. kadeapoii
N.0. ®amunus

« » 202 1.

Crnncox JUTEPaATypBI K paboueit IIporpaMme JUCLIUILIMHBI
HaIpaBlIeHUE MOATOTOBKH/CIEUAIbHOCTh
10 COCTOSTHUIO Ha « » 20 r.
OcHoBHas nuTeparypa:
1.
2.
3.
JlononHuTeNnpHAS IUTEPATYpA:
1.
2.
3.
[IpenonaBarenn

(noonucs) (1.0.D.)



